4.4. AHHOTanUM padoYnX NPOrpaMM IMCUMILIUH

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

AHHOTaNUA padoyeil NporpaMMbl JMCUHILTAHBI
«AHocTpanublii si361k» (b1.5.01)

1. eap OUCUMILUIMHBI — TpUOOpeTeHHnEe OOyYaroNIUMHUCSA OOIIeH, KOMMYHUKATUBHON M
npoeCCHOHATIPHON KOMIIETEHIINNA, YPOBEHb KOTOPBIX HA OTACIBHBIX dTarax s3bIKOBOM
MOATOTOBKU IO3BOJISIET KCHOJb30BaTh HHOCTPAHHBIM A3BIK IPAKTUYECKH KakK B
npodecCHOHATBHOMN (IIPOU3BOJCTBEHHOW U HAy4YHOMW) JESTEIBHOCTH, TaK M JUIS IIeTIeH
camMmo000pazoBaHusl.

2. B pe3yabrare M3ydyeHHs [MCUUILUIMHBI oOydawouuiics 10 mporpamme
0akajlaBpuaTa J10JIKeH:

Obaaoams crnienyromumu oouexyromyproimu (OK) KoMIeTeHIHSIMH:

- CIOCOOHOCTH K KOMMYHHKAIIMHU B YCTHOW U MHUCbMEHHOM (hopMax Ha PYCCKOM H
MHOCTPAHHOM S3BIKaX JUIS PELICHHUs 3a7a4 MEKIMYHOCTHOIO U MEXKYJIBTYPHOIO
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;

— IIaCCHBHYIO U aKTHUBHYIO JIEKCHUKY, B TOM UYHCJE OOILIEHAyYyHYI0 M CIEHUATbHYIO
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 IEPENMUCKY Ha M3Yy4aeMOM SI3BIKE C LIEJBI0O MEXIIMYHOCTHOTO U MEKKYJIBTYPHOIO
B3aMMOJEICTBHS;

— BECTHM  pEYEBYI0  JEATEIbHOCTh  NPUMEHMTEIbHO K  cdepe  ObITOBOM U
npodecCHOHATLHON KOMMYHUKALINH.

Braoemy:

— MHOCTPaHHBIM $3BIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYpHOTO OOIIEHuS,
HaBbIKAMU U YMEHUSIMH pPEUYEBON JEATEIBHOCTH NPUMEHHUTENBHO K cdepe 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 posib HHOCTpaHHOTO sA3blka. 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, IpUTSHKATENBHBIE U IPOYME MECTOUMEHMS.

CrpskeHue riiarojaa-cBs3KH.

W3meHeHnue riarona-cBA3KM B Qopmax Hactosauiero BpeMeHu. OOpa3oBaHHE pPa3IMYHBIX
BUJOBpPEMEHHBIX (OPM C TOMOIIBI0 Iiaroia-cBsa3ku. OOpa3oBanue u ymnorpebieHue Gopm
MAaCCUBHOTO 3aJioTa. MI3MeHeHwue 11aroia-cBsi3KM B pa3IMIHbBIX (hopMax MPOIIEANIero U OyayIero
BpeMeHH. [ 1aroi-cBsi3ka B OTpULIATENBHBIX TPEATIOKEHUAX.

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



npeiokeHusX. [lopsaok CIIOB U MOCTPOCHUE OTPUIATEIBHBIX MPEATOKEHUN. DMbaTuueckue
KOHCTPYKLIUH.
Mogayas 2. |l.UTenne TeMaTUYECKUX TEKCTOB:
2.1. BBenenue B cnenMalIbHOCTE
2.2 N1.1. Mennenees
2.3. PXTY um. .. MenaeneeBa
[TonsiTue 0 BUJax YTEHUs HA MpUMepax TeKCToB o Xumuu, /.M. Menoeneese, PXTY um, /1.
Menoeneesa.
AKTHBHU3a1Us JIEKCUKU IPOYUTAHHBIX 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'pammaTrueckue TpyAHOCTH U3y4aeMoOro s3bIKa:
4.1. Uupuautus. @opmel nHGuaUTHBA. [IpogomkeHHbIi 1 iepheKkTHRIH HHPUHUTHB. OYHKITUN
MHOUHUTHBA B npeiokennu. OOpa3oBanue U ynorpedieHne WHOUHUTUBHBIX 00OPOTOB THIIA
«CJIOXKHOE MOJUIeXkAIlee» U «CI0KHOE JONOJHEeHue». BapuanTel nepeBojia HMH(UHUTHBHBIX
000pOTOB Ha PYCCKUM fA3BIK.
4.2. BunoBpemenHsble (popmsbl riarosno. OOpa3oBaHue MPOCTHIX, MPOJOHKEHHBIX, EepHEKTHBIX
U IepEKTHO-TIPOIOJKEHHBIX BpeMeH. BompocuTenbHbie PeIyIosKEeHHS B Pa3INYHBIX BPEeMEHaX.
OO6pa3zoBaHue oTpULATENbHBIX (JOPM IJ1arosia B pa3iMyHbIX BpEMEHAX.
Moayas 5. |l. HM3ywaromiee uTeHHME Hay4yHO-TIONYJISPHBIX TEKCTOB IO BBIOPAaHHOMN
CHELHUaTbHOCTH.
IIpumepHas TemaTHKa TEKCTOB:
5.1. «XumuuecKkasi TEXHOJIOT s U HayYHbIE METO/IbI»
5.2. «XuMHUECKOe IPEIIPUITUECY.
Mopayas 6. 1. IIpakTika ycTHOI peun o Teme
6.1. «Cmyoenueckas scusznv.
6.2. «Xumusl, U3MEPEHUS B XUMUUECKON TEXHOJIOTHUI
Mogayas 7. |. 'paMmMaTuueckue TpyAHOCTH U3y4aeMOTO SI3bIKa:
7.1. Ilpuuactus. Ilpuuactus Hacrosiiero W mnpomenmero BpemeHHu. IlepdextHbie ¢dopmbl
npu4acTtus. MecTo npuyacTuil B peaiokKeHnu. Pasnnynable BapuaHThl IEPEBOIa IPUYACTUN HA
pycckuil s13bIK. [IppyacTHbIE 0O00POTHI M IPHEMBI UX NTEPEBO/A HA PYCCKUM S3BIK.
7.2. CocnaratenbHoe HakJIOHEHHE. DOpMbI cocaraTeIbHOTO HaKJIIOHEHHSI B U3y4aeMOM SI3bIKE.
MopanbHble I71arojibl 1 UX HMCIOJNb30BaHUE B MPEIVIOKEHUAX B COCIIaraTeJIbHOM HAKJIOHEHHUU.
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. «M3mepenHus B crienuagbHOM J1a00paTopum.
Moayas 9. lll.IIpakTuka ycTHON pedyn o TemMam:
9.1. «CtpaHa n3y4aemoro si3bIka»,
9.2. «IIpoBenenue nen0BOil BCTpEUn»,
9.3. «3ako4eHue 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 pa6ora (KP): 2,2 80 48 32
(1.3) (0.9)
Jlexmu (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 1o
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 padora (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): 0,55 20 6 6 8
(0,17) (0,17) (0,21)
[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 / 0,45 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

XUMHYECKOTO TMpollecca, MOKa3aTh OO0JIACTH MPHJIOKEHHUS JTUX 3aKOHOB U HAYyYUTh
00yJaromerocss TpaMOTHO MPUMEHSTh MX TPU PEHICHUH 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, CTPOCHHUU BEIECTBA JJISi TOHMMAHUS
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
MEXaHHM3Ma XUMHYECKUX MTPOIIECCOB, MPOTEKAONINX B OkpyxatoiieM mupe (OITK-3).
3nams:

OCHOBHBIE 3aKOHBI (PM3MYECKON XWMHUHU, B3aUMOCBSI3b (PU3UYECKHX U XUMHUYECKUX
XapaKTePUCTHK MpoIiecca;

MyTH OTPENCTICHHS BAXHEHIINX XapaKTEPUCTHK XUMHUYECKOTO PAaBHOBECHUS (KOHCTAHTHI
paBHOBECHS, PAaBHOBECHOTO BBIXOJA NPOAYKTA, CTEMEHH MPEBPAIICHUS HCXOIHBIX
BEIIECTB) U BIUSHUS Pa3IUYHBIX (PAKTOPOB HA CMEIICHNE XUMHUECKOTO PABHOBECHS;
YCIIOBHSI yCTAaHOBJICHHS (ha30BBIX PABHOBECHI B OJJHO- U MHOTOKOMITOHEHTHBIX CHCTEMaX,
BO3MOKHOCTH pa3eNICHHs CIIOKHBIX CHCTEM Ha COCTABIISIONINE KOMIIOHEHTHI;
TEPMOJAMHAMHYECKOE OTHMCAHUE CBOWCTB WJCAIBHBIX M HEWACATbHBIX PACTBOPOB,
MTOJIXOJTbI K HAXOKJICHHIO MAPITHATBHBIX MOJISIPHBIX BEJIMYUH KOMITOHEHTOB PacTBOpA.
Ymems:

MPUMEHSITh TEOPETHUECKUE 3HAHWS W OKCIEPUMEHTAIBHBIE METOJBI HCCIIETOBAHHS
(bu3nyuecKoil XUMUU NpHU pelIeHNH MpodecCHOHATbHBIX 3a/1a4;




— HOpOBOAUTH TCPMOJMHAMUUYCCKHUEC PACUCTBhI, OCYLICCTBIIATL aHAIM3 W HA OCHOBC 3TOI'O
7ie7aTh 00OCHOBAHHBIC BHIBOIBI;

— MPpCACKa3bIBaTb U HAXOAWUTH OITUMAJILHBIC YCJIOBUA NPOBCACHUA XUMHUYCCKOTO ITpoLecCa
C LEJIBIO TIOJTYYCHUST MAKCUMAaIbHO BO3MOYKHOTO BBIX0/]a HHTEPECYIOIIETO MPOIYKTa,

— TMPEACTaBIATH JaHHBIE JTaOOPATOPHOTO HCCIEI0BaHUs B Tpaduieckoil popMe U Ha OCHOBE
MOJIYUYCHHBIX 3aBUCUMOCTEN OonpeacisiTb COOTBCTCTBYIOIIUC TCPMOJUHAMUYCCKUEC U
KHHETHYCCKUE XapaKTEPUCTHKH XUMHUECKOU CHCTEMbI 1 XUMHUYECKOTO TIpoIiecca;

— MPOBOJUTH AHAINU3 U KPUTUYECKU OLICHUBATD IOJIyYE€HHBIE KCIIEPUMEHTAJILHBIE IaHHBIE,
00001maTh 1 JenaTh 000CHOBAaHHBIE 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 Pa3IUMYHBIX KJaccaxX XMMHUYECKUX 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;
JTUCIEPCHOCTh M TEPMOJMHAMUYECKHE CBOWCTBAa Tej; aAcopOLus ra3oB W MapoB,
azicopO1us U3 pacTBOPOB);

OCHOBHBIE METO/IbI MOTYYEHHSI TUCTIEPCHBIX CUCTEM;

OCHOBHBIE CBOWCTBAa JIUCHEPCHBIX CHUCTEM  (JIEKTPOIOBEPXHOCTHbHIE
KMHETUYECKHE M  ONTHYECKHEe CBOMCTBA; CBOMCTBA  pacTBOPOB
MTOBEPXHOCTHO-AKTUBHBIX BEILECTB);

CBOMCTBA;
KOJIJIOUTHBIX



— 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
aacopOLUMU W yIENbHOM IOBEPXHOCTH, BSA3KOCTH, KPUTHUUECKOM KOHLEHTpALUU
MHULIEIUI000pa30BaHysl, 3JIEKTPOKMHETUYECKOr0 IOTEHLIMANa; METOJaMH IMPOBEICHMUS
JUCIEPCUOHHOIO aHAJM3a, CUHTE3a AMCIIEPCHBIX CUCTEM U OLIEHKM WX arperaTuBHOMN
YCTOHYUBOCTH.

3. Kparkoe conepixanue THCHUIIMHBI
Monyas 1. [Ipeamer u npu3Haku 00BEKTOB KOJUIOUTHON XUMHH

Konnmounnas Xxumus - Hayka O IMOBEPXHOCTHBIX SIBJICHUSIX W JIUCIEPCHBIX CUCTEMAX.
OcHOBHBIE IPU3HAKU JUCIIEPCHBIX CUCTEM - FE€TEPOr€HHOCTh M JAUCIIEPCHOCTD; NOBEPXHOCTHAS
SHEprusi; KOJUYECTBEHHbIE XapaKTEPUCTUKH JucrnepcHocTH. Kiaccudukanus IucnepcHbIX
CUCTEM.

Monayas 2. TepMoarHaAMHKa TTOBEPXHOCTHBIX SIBJICHUIN

OOmast  XapakTepuCTHKa IOBEPXHOCTHOW sSHepruu. I[loBEpXHOCTHOE HaTSDKEHUE.
VYpasuenue ['u60ca-I"eapmronbua st BHyTpEHHEN yAeIbHON NOBEPXHOCTHOW 3HEPruu (MOJIHON
HOBEPXHOCTHOM YHEPIHUN).

Meton wu30eiTkOB ['mOOca. dyHmameHTanbHOE afcopOIMOHHOE 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-lOnra. Pacrexanue xuakoctei, koddduuueHT pacrekanus mo l'apkuHCy.
Oddext Mapanronu, npaBuio AHTOHOBA.

[TpaBuiio a3 I'mbOca u nucnepcHocTs. BinsHre KpUBU3HBI TOBEPXHOCTH HA BHYTPEHHEE
nasienue ten (ypaBHenue Jlamnaca). Kanumnspuele ssnenus. YpasHenue KenbBuna. Brnusiaue
JUCIIEPCHOCTH Ha PaCTBOPUMOCTh, KOHCTAHTY PaBHOBECHUS XMMHUECKON peakiuu, TEMIIEpaTypy
¢azoBoro nepexona.

Mertonpl moslydeHUs JUCIEPCHBIX CHCTeM. YpaBHeHue PeOunnepa i paOoThl
mucnieprupoBanus. D¢ ekt PeOunaepa. 'omorenHas u rereporeHHas KOHAEHCAlUsA. DHeprus
['u60ca obpazoBanus 3apoapiiia HOBoU (pa3el. Kunetnka oOpa3zoBanus HOBO (a3bl.

Moayas 3. AncopOIOHHBIE pAaBHOBECHUS

[Tpupona ancopOIUOHHBIX CHII. AZICOpOIMS ra30B U MapoB HA OJTHOPOJHOM MMOBEPXHOCTH.
3akoH ['enpu. Mopens u ypaBHeHue Jlenrmropa. Teopus moiaMMoNIeKyJIspHON ajacopOuuu
Bpynayspa, Ommera, Temnepa (bOT). Onpenenenne yaenbHo nmoBepxHoctu merogom bOT.

AncopO1ust ra30B M IapoB Ha MOPUCTHIX MaTepuanax. Knaccugpukanuus nop no JlyOununy.
Teopust kanwuIsIpHOM KoHAeHcauuu. Pacdyer uHTErpanbHOM U JuddepeHInaTbHOW KPUBBIX
pacripesiesieHus: ooObema 1op Mo pasmepam.

Ancopbumsi Ha MHUKpONOpUCTHIX Marepuanax.  [lorenumansHas teopus [lonsgnu.
Xapaktepuctuueckass KpuBas ajacopoumu. OOoOmeHHoe ypaBHeHHe Teopuu JlyOuHuHA
00BEMHOT0 3alOJIHEHHS] MUKPOIIOp, ypaBHeHUe JlyOuHuHa - Pagynikesuya.

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



Mopnyasb 4. DeKTpuUecKue ABJIECHUS HA IOBEPXHOCTH

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  SIBJICHMS, DJIEKTPOKMHETUYECKUMH  IOTEHUUal. YpaBHEHHE
['enpmromnba-CMOIIyXOBCKOTO AJIs 3JIEKTPOOCMOCa U eKTpodopesa.

Mopnyas 5. Kunetnueckue cBoMCTBa JUCHEPCHBIX 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. Kputepuit mmodmisHoctd 1o PeOunaepy-llykuny. JlnodunbHble guCTepCHBbIC
cucreMmsl. Kimaccudukanus noBepXxHOCTHO-aKTUBHBIX BELIECTB. TepMOIMHAMUKA U MEXaHU3M MU-
nemtoodpaszopanud. Ctpoenune munenna [HAB. ComoOunuszanus. Kputnueckas KOHIEHTpanus
MUIIEJUI000pa30BaHMsl, METO/IbI €€ OIpeIeJICHUS.

JInopoOHbie nucnepcHble cucTeMbl. DakTOpbl yCTOHYMBOCTH JIMO(OOHBIX CHCTEM.
bricTpas n meanenHas koaryssanud. Kunernka xoarynsnuu o CMOJIyXOBCKOMY. 3aBUCUMOCTD
YKClla YaCTULl Pa3HOro Mopsiika oT BpeMeHU. OCHOBHbIE NOJI0KeHUs TeopuH [epsiruna, Jlannay,
®epest, OpepoOeka ([JIPO). PacknuHuBaromee aaBieHHe M ero cocrapistonme. OoOmiee
yYpaBHEHUE JJIsl 3HEPIUM B3aMMOJAEWUCTBUS JUCIEPCHBIX vacTull. lloTeHuManbHbBIE KpHUBBIE
B3auMoJecTBUs 4YacTull. HelTpanu3anuoHHas M KOHLEHTpalMOHHas Koaryisuusa. IIpasuio
[Iyneue-I"apau.

Moayas 7. CTpykTypooOpa3zoBaHHUe U CTPYKTYPHO-MEXaHMUECKUE CBOMCTBA AUCIIEPCHBIX
CUCTEM

Tumnsl cTpykTyp, 00pa3yroMXCsl B AUCHEPCHBIX cUcTeMax. B3auMocBs3b MEXAYy BUAOM
NOTEHLMAIbHON KpUBOH B3aumojencTBus yactull (no teopuu JJIPO) n TUIOM BO3HUKAIOIINUX
CTpykTyp.  KoaryisilMOHHO-TMKCOTpPONIHBIE M KOHJIEHCAI[MOHHO-KPHCTAJUIN3allMOHHBIE
CTPYKTYpBHI.

Peosornueckuii MeTox HCCIEAOBaHUSA JUCHEPCHBIX CcUCTEM. OCHOBHBIE TIOHATUSA W
UJI€AbHBIE 3aKOHBI PEOJIOTMH. MOIEIMpPOBAHNE PEOJIOTHYECKUX CBOMCTB TEll.

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

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

. B 3auetHbIx B akanem. B actponom.
Bunsl yueOHol paboTh

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 rpymmnam

METOJI0OB XUMHUYECKOT0 aHalln3a, HauboJjee MUPOKO NPUMEHSIEMbIX B IPOMBIIIEHHOCTH U
UCCIIEIOBATENbCKOM paboTe, a Takke KOMIIETEHIUH, HEOOXOMUMBIX [UIsl pelIeHUs
KOHKPETHBIX 33/1a4 XUMUYECKOTO aHaIM3a.

B pe3yabrare M3yyeHus: AUCHUILIMHBI 00y4alOIIMIACA 10 porpaMmMe 0aKajaBpuara

JOJI2KeH:

Obnaoams cnenyromumu oouenpogeccuonanvuvimu (OIIK) komneTeHIMIMHU:
CTIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JHMCUUILIMH B ipodeccuonanbHoi nesirensHoctr (OITK-1);

TOTOBHOCTBIO UCIOJIB30BaTh 3HAHMS O CTPOCHHH BEIIECTBA, MPUPOJIE XUMUUECKON CBSI3U
B Pa3NUYHBIX KJIAcCaX XMMHYECKUX COCIMHEHUH ISl TOHUMaHUsl CBOMCTB MaTEpPHUaIOB U
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B oOKpyxkatoiem mupe (OITK-3).
3namu:

OCHOBHBIE€ TOHSATHS, TEPMUHBI, METO/bI U MPUEMbI KaUYECTBEHHOI'O M KOJMYECTBEHHOI'O
XMMUYECKOT0 aHajin3a, TEOPUI0 XMMUYECKUX M (PU3UKO-XMMHUYECKHX METOJOB aHalu3a,
MPUHLIMIIBI pa0OTHl OCHOBHBIX MPUOOPOB B (PU3UKO-XUMUYECKUX METOJIaX.

Ymemu:

MIPUMEHSTh NPUOOPETEHHbIE TPAKTUUECKHUE HABBIKU B IPO(ECCUOHATILHON 1€ATEIbHOCTH
JUIS pelleHHsT KOHKPETHBIX 3ajay; BIaJAETh: IOHUMAaHMEM LieJIe M aIropuTMOB
XMMHUYECKOTO aHaJIM3a, CI0CO0aMU pelleHUs] AHAJIUTHYECKUX 337ad, OLIEHKOM
BO3MOXKHOCTEH Ka)X/J0ro MeToJa aHajn3a, OCHOBAMHU METPOJOTHYECKOW OIEHKHU
PE3YJIBTaTOB KOJNYECTBEHHOIO XMMUYECKOTO aHAIN3A.

Braoemy:

MOHMMaHUEM el U alrOpUTMOB XHMHUYECKOIO aHaliu3a, CHoco0aMu peleHUs
AQHAJIMTUYECKUX 3aj[ad, OLEHKOM BO3MOXKHOCTEH Ka)XJI0ro METOJAa aHallh3a, OCHOBAaMH
METPOJIOTMYECKOM OLIEHKH PE3YJIbTAaTOB KOJINYECTBEHHOIO XUMHUUYECKOT0 aHATIN3A.

3. Kparkoe coaep:kanue TUCHHIIMHBI:

Beenenue. Ilonstue 00 anamutudeckoir xumuu (AX) Kak o cHUCTeMe 3HaHHMH,

MO3BOJISIIOINIECN YCTAaHOBUTh KAYECTBEHHBINM M KOJIMYECTBEHHBIM COCTaB BemlecTBa. 3anaun AX.
AHaIUTHYECKUN CHUTHAT KaK HOCUTENh KAYeCTBEHHOW M KOJIMYECTBEHHOW HHQopMmaruu o0
o0bekTe ananmm3a. [lomstue o mpobOoorOope m mpobomoaroroBke. OCHOBHBIE TpeOOBaHUS,
NpEABSBISIEMbIE K METOJaM XHMHUYECKOTO aHalu3a. YCJIOBUSA BBIIIOJHEHHS OIpPEACIICHUM.
Ananmutrueckas popMa, aHATUTHYECKUE TIPU3HAKA. AHATUTHYECKUE KIIAcCU(HUKAIMA KaTHOHOB
1 aHHUOHOB.



Cuctemarnueckuii u JpoOHbI aHamu3. COBpeMEHHBIE METOAbl HIACHTH(PHUKAINUN
3JIEMEHTOB U coeAMHeHU. OpraHnyeckie aHaJIUTHUEeCKUE PeareHThl B aHAIN3€ HEOPraHUYECKUX
BeulecTB. PaBHOBecHs B aHAIMTUYECKUMX TOMOIE€HHBIX U I'€TEPOreHHBIX cucreMax. OCHOBHbIE
TUMBI peakuui, npuMeHseMblx B AX (KHCIOTHO-OCHOBHOE B3aUMOJICHCTBUE, OKHCIICHHE-
BOCCTaHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). Onucanue paBHOBECHS aHATTMTUYECKIX
peakiuil ¢ MOMOIIBI0 KOHCTAHT paBHOBECHs. YUeT MOOOYHBIX peaklMii ¢ MOMOIIBIO amnmnapara
YCIOBHBIX KOHCTaHT paBHOBecHs. lIcrmosnbp3oBaHME YCIOBHBIX KOHCTAaHT paBHOBECHUS MJIs
ONTUMM3AIMHA AHATMTUYECKUX pPEaKUUA M MPAKTUYECKUX YCIOBHM UX BBINMOIHEHHUS. OCHOBBI
METOJIOB KOJIMYECTBEHHOTO XHMHUYECKOr0 aHajin3a. MeToabl KOJIMYECTBEHHOIO aHaJIM3a.
TpeGoBanusi, npeabsIBIsIEMbIE K XUMUYECKUM PEAKIIUSAM, UCIIOJIb3YEMBIM B XUMHUYECKOM aHAIU3E.
Otanbl KOJIMYECTBEHHOro aHanusa. IloHsTHE O rpaBUMETpHUYEcKOM aHaiu3e. TeopeTnueckue
OCHOBBI THUTpUMETpUYECKOro aHanu3a. [lpuembl TUTpoBaHUS. PacueTsl B THUTPUMETPHH.
['padmyeckoe  oroOpaxkenwe mporecca TuTpoBaHus. CKadyoK  TUTPOBAaHHUSA, TOYKA
SKBUBAJICHTHOCTH, KOHEUHasi TOYKa TUTpoBaHus. [lepBuyHbIC 1 BTOPUYHbBIE CTaHIApThl. MeTon
KHACJIIOTHO-OCHOBHOTO TUTPOBaHMA. BBIOOp KHCIOTHO-OCHOBHOTO HWHAMKaropa. IlIpumepsl
onpezaeneHuid. MeTonbl OKHCIUTEIbHO-BOCCTAHOBUTENIBHOTO TUTPOBAaHUA. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIN MOTEHIIMAN. DaKTOPBhI, BIUSAIONIME HA €r0 BEIUYUHY. Y paBHeHue HepHera.
[lepmanranaromerpus. Monomerpus. OnTuMH3amus — YCIOBHMi — ompeneneHns. Merox
KOMIJIEKCOHOMETPHUYECKOTO THUTpOBaHUsA. (OCOOEHHOCTH peakiuii KOMILIEKCOOOpa30oBaHuUs
(xemarooOpazoBanusi) uoHOB MeTamwioB ¢ OJITA. Boibop onTuManbHBIX — yCIOBHIA
KOMIUIEKCOHOMETPUYECKOTO ~ TUTpOBaHMs.  THUTpOBaHME 1O  METOJAY  OCaXKJICHUS.
Mertpoiioruueckas oreHKa pe3yJibTaToB aHanu3a. HanKaTopHbIe U HHCTPYMEHTAIbHbBIE CIIOCOOBI
YCTaHOBJICHUS TOUEK 3KBUBAJIECHTHOCTH.

Benenue B ¢u3uko-xuMHuecKue (MHCTPYMEHTAJIbHBIE) METOABl XUMUYECKOIO aHalu3a
(MMXA-®XMA). Knaccuduramms (GU3NKO-XUMHUECKUX METOIOB aHAIN3a. AHAIUTHYECKUN
CUTHAJ Kak nH(popMaTuBHas QYHKIUS COCTaBa BEIIeCTBA. MeTOAbl KOJIMYECTBEHHBIX U3MEPEHUIN
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 1N CHUTLTTHHBI 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
BaHATUSIM '

JIpyrue BUIBI CaMOCTOSTEIBHOM 233 84 63
paboThI '

Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,11 3aver C(:‘r))u CHKOH | 3ater C(é))u cron

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

1. Heab ucuMnIMHbI — HAYYUTH CTYJEHTOB BBIIIOJHATD U YUTATh YEPTEKU IO NMPaBUIaM U
YCIIOBHOCTSIM COTJIACHO CTAaHAAPTaM €IMHON CHCTEMBbI KOHCTPYKTOPCKOM JTOKyMEHTAaluu
(ECKI).

2. B pe3yiabTare u3yueHHs AUCHHUILUIMHBI 00y4YalOIIMiicsl MO mMporpaMMe 0aKkajlaBpuara
JOJI2KeH:

Obaaoams cnenyrommmu oowekyromypuvimu (OK) u obwenpogeccuonanvruvivu (OIIK)
KOMITETEHIIUSIMHU:

—  CIIOCOOHOCTBIO K caMOOpraHu3aiu u camoodpazopanuto (OK-7);

— BJIaJEHUEM OCHOBHBIMH METOJAaMHU, CIIOCOOaMU M CpEICTBAMHU IOJTY4YEHUS, XPaHEHUS,
nepepaboTku uH(pOpMalMM, HABBIKAMU PA0OTHI C KOMIIBIOTEPOM Kak CpEACTBOM
yrpasienus uadopmarueii (OITK-5).
3namo:

—  c1mocoObI 0TOOPaKEHUsI POCTPAHCTBEHHBIX (DOPM Ha TIIOCKOCTH;

— TIpaBWJIA U YCIOBHOCTHU IIPH BBHIIIOJIHEHUHU YEPTEKEH;

—  BUJBI U3JICIHIA U KOHCTPYKTOPCKUX JIOKYMEHTOB;

— Ha YPOBHE MPEJICTABJICHUS XapaKTePUCTUKU (DOPMBI U TOBEPXHOCTU U3JICTHA.

Ymems:

— BBIMOJHATH M YHUTATh YEPTEXKH TEXHUYECKHX WU3JCIUA C Y4eTOM JAeHCTBYIOLIUX
CTaHJApPTOB;

— BBIMOJHATH U YUTATh CXEMbI TEXHOJIOTHUYECKUX MPOIIECCOB;

— HCIIOJIb30BAaTh CPEJCTBA KOMIBIOTEPHON TPaQUKH [T U3TOTOBICHHUS YEPTEIKEH.
Braoemy:

— crmocobaMu M MprueMaMu H300paXKeHUs TPEMETOB Ha TUIOCKOCTH;

— rpadudeckum nmaketroM «Kommacy.

3. Kpartkoe conepixanue TuCHUUIIMHBI:

Mopnyas 1. U3nenue H KOHCTPYKTOPCKHE JOKYMEHTBI.

3HaKOMCTBO C BHUAAMH H3ICTUA W KOHCTPYKTOPCKHX JIOKYMEHTOB, CXEMBl. Apmarypa
TpyOONpoOBOJa M3yUeHHE Pe3b0, Pe3bOOBBIX U3AEIHH 1 BHIITOJTHEHUE ICKU30B U UepTexel aeTasnei
C pe3b0oii.

Monayas 2. CoennHenne aerasei.

CrannmapTtHbie pe3b00BbIe n3Aenus U coequuenus. CoequHeHue neTaneii 00JITOM U IITUIBKOH.
Pe3bOoBbie  TpyOHBle coenuHeHus. llankoBele coenuHeHus. DraHIEBble COEAUHEHHS.
HepaszbwemHbIe coelMHEHUs eTaeid. [ eoMmeTpuieckne XxapakTepuCTHKU (POPMBI 1 TIOBEPXHOCTH
15631 (117178

Moayab 3. UepTe:ku cOOPOYHBIX eAMHHI. JJIEMEHThI KOMIIBIOTEPHOI rpadpuku.
[IpaBuna BeIMONHEHUS W OQOpMIIEHHS COOpOYHOrO uepTexka. JleramupoBaHue uepTekei
COOPOYHBIX €IUHUIL. DIEMEHTHI KOMITBIOTEPHOU TpadUKH.

4. O0beM yueOHOI AN CUMIINHBI:

4.1. Ognas dopwma:



Bunpr yue6HOM paboTh B 3auerHbBIX B akagewm. B actponom.
€IMHUIIAX qacax gacax
OO0mas Tpy10eMKOCTb 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
CamocrositesibHas padora (CP): 2,7 96 72
Kypcosast paborta 0,4 12 9
Jlpyrue BUAbI 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 padora: 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 Bubpl CaMOCTOSITEIbHON 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 00YYaIONIErOCsi TBOPUECKOMY MOJIXOAY K BBITOJIHEHHIO
WH)XXECHEPHBIX pPACYETOB HA IPOYHOCTH, >KECTKOCTh M YCTOMYMBOCTH 3JIEMEHTOB
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 €CTCCTBCHHOHAYYHLIX JUCHUIIIMH B

npodeccuoHanbHoOu aestensHoctu (OITK-1);

— CHOCOOHOCTBIO HCIOJIb30BaTh 3HAHUSA O COBPEMEHHOW (H3MYECKOW KapTHHE MHDA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHUU BEUIECTBA JJISI TIOHUMAaHMS
OKpYyKaroIiero Mupa u sisiieruii mpupost (OI1K-2).

3name:

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

MaIIIVH;

nporpamme



OCHOBHBIE€ METO/IbI PACUETOB HA MPOYHOCTh U KECTKOCTh JIEMEHTOB KOHCTPYKIIMI MallluH

U ammaparos;

OCHOBBI TEOpUH pacyeTa JeTajlel ¥ Y3JI0B MAIIUH U alllapaToB XMMHUYECKON TEXHOJIOTUH.

Ymems:

MIPOBOJIUTHh PACYETHl 3JIEMEHTOB KOHCTPYKIMI Ha OCHOBE METOJOB COIPOTHBIICHUS

MaTepuaios;

pacCUUTHIBATh U KOHCTPYHUPOBATh JACTAJIM MALTUH IO UCXOAHBIM JJAHHBIM;

NPOU3BOJUTH  pacyeTbl IO  OCHOBHBIM  KpUTEpUsM  pabOTOCIOCOOHOCTH U

KOHCTPYMPOBAHUS JIeTajei MallKH.

Braoemy:

HaBBIKAMH pacyeTa COMPOTUBIICHUS MAaTEPUATIOB AHAIIUTUUECKUMHU METO/IaMU;

HaBBIKaMU BBIOOpA MATEPUAJIOB 10 KPUTEPHUSIM MPOYHOCTH;

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

3. Kparkoe conep:xanue IMCIUNIHHBI:
1. BeBenenmue
Ponp mpenmera «llpuknangHas Mexanuka» B (OpPMHUPOBAHHHM HHXKEHEpa XHMHKa-
texHouora. «[IpuknaaHas MexaHuKa» Kak OCHOBA JUIsl IOHUMaHUs pabOoThI, yCTPOWCTBA
u 6e30MacHo SKCIITyaTaluu 000pyI0BaHUS XUMHUYECKOTO MPOU3BOJICTBA.
2. Moayas 1 «Onpeaesnenue peakuuii onop. Pacrsxenue-c:kaTue».
Pazpnen 1.1. Onpenenenue peakuuii onop.
AOCOJNIOTHO TBEpAOE TeNO. DJIeMEHThl CTaTUKU. OCHOBHBIC MOHSTHS. AKCHOMBI
CTaTUKH. YpaBHEHUs paBHOBeCcHs. CBSI3U U UX pPEAKLUU.
Paznen 1.2. Pactsxenue-cxarue.
OCHOBHbIE JTONYIIEHUS W MPUHLMIBI CONPOTUBIICHUSI MaTepuaioB. MeToa cedeHui.
Hanpsoxenns, nepopmanmu u mnepemenienus. 3akoH ['yka. Iloctpoenme »smiop
BHYTPEHHUX YCWIMM, HanpshkeHud U nepemMenieHuid. CTaTUdecKu OIpeAesuMble U
CTATUYECKU HEOTpeaeIuMbIe 3a1aduu. JluarpaMMbl pacTsDKEHUS IS TUIACTHYHBIX U
XPYIIKMX MaTepuajoB M UX XapaKTEpUCTHKHU. Jlommyckaemble HalpsKeHUs. Y CIOBHE
IIPOYHOCTH MPU PACTKEHUU (CHKATUH).
3. Moayas 2 «Kpy4uenune. U3runo».
Paznen 2.1. Kpyuenue.
3axoH ['yka npu casure. BuyrpeHHue cuinoBbie pakTopsl Ipu KpyuyeHUU. HampspkeHus
B CTEPXKHSAX KPYTJIOro ceYeHHsl. Y CJI0BHE MPOYHOCTHU MPU KPYyUEHHUH.
Paznen 2.2. U3rud.
['eomeTpuyeckne XapakKTEPUCTUKU IUIOCKUMX cedeHuil. [loHsTMe 4wucToro wu
norepeyHoro u3rudoB. [IpaBuiia moCcTpoeHUs S0P MOMEPEUHBIX CUIT U U3THOAIOIINX
MOMEHTOB. OmpeieleHre HOPMaJIbHBIX HaIPsDKEHUN. YCIIOBHE MPOYHOCTH IIPH
usrube. OnpeneneHne KacaTelbHBIX HaNpshKeHU. ParimonansHeie GOpMbI ceueHUi.
4. MoayJb 3 «Ci10:kHO€e HATIPSIKEHHOE COCTOSTHHEY.
Pazpnen 3.1. CrioxHO€E HaNpPs)KEHHOE COCTOSIHUE.
OCHOBBI TEOPHHM HAINPSHKEHHOTO COCTOSHUST W THUIOTE3bl MPOYHOCTU. [loHsTHE
HaIpsSOKEHHOTO  COCTOSHMS. [J1aBHBIE IUIOMIAJKM M  TJaBHbIE  HaNpsHKEHHS.
O0600mmenHsbIi 3akoH ['yka. Haznauenue runotes npoyHocTu. [loHATHE S5KBUBAJIEHTHBIX
HaIpsKEHUN U KPUTEPUEB IPOYHOCTH.
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 yCTOMYUBOCTb.
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. HaznaueHne 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 knaccuduxanus u HazHadeHue. Ocu. [IpoeKTHpOBOUHBIE pacueThl 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 npuHumny 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 peayKkTopoB.

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 yue0HOMY 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. Hear auCOMIIMHBI — (QOpMHpPOBaHHE Yy OOYyYaroIIerocss KOMIICTCHIIHU,
00CCIIeUNBAIOIINX TEOPETHUYCCKYI0 M TMPAKTUYECKYI0 MOJArOTOBKY BBIMYCKHHUKA,
YMEIOIIIEr0 BBIOMpAaTh M OSKCIUIyaTHPOBaTh JIICKTPOTEXHUYECKHE M DJIEKTPOHHBIC
YCTpPOICTRA, BJIJICIOIIETO HaBbIKAMU UCIIOJIb30BAHUS COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJIOTHIA JIs aBTOMAaTU3HPOBAHHOTO MOJICIIMPOBAHUS U pacueTa
JIEKTPUYECKUX M HJICKTPOHHBIX IICTICH.

2. B pesyabrare wu3ydyeHHs JUCHMILUIMHBI OO0Yy4YalOIIMWiicsi 1O mporpaMme
0akaJjiaBpUaTa J10JIKeH

Obaaoams crnienyromumu oouexyromypuoimu (OK) u obwenpogpeccuonanvruvimu (OIIK)

KOMITCTCHITHSIMU:

— CIIOCOOHOCTBIO paldoTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIHPHUHUMATh COILUAIIBHBIE,

ITHUYECKHUE, KOH(PECCHOHANIbHBIC U KYIbTypHbIC pasnuuus (OK-6);

— CIOCOOHOCTBIO K CAMOOpIraHu3aluu u camooopaszoBanuio (OK-7);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMUSA O COBPEMEHHOW (u3nyeckol KapTUHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUHU BEILECTBA /I MOHUMAHUS
OKpYKaroriero Mupa u sisienuii npupoast (OI1K-2);

— BJIaJICHUEM OCHOBHBIMH METOJAMH, CIIOCOOAMU M CPEICTBAMH IOJIyYEHUS, XPAHEHUS U
nepepaboTku MHGPOpPMALMU, HaBbIKAMU pPAaOOTBl C KOMIIBIOTEPOM KaK CpeICTBOM
ynpasnenus napopmanueii (OI1K-5).
3nams:

— OCHOBHbIE TIOHATHSL, ONIPENIEJICHUS U 3aKOHBI AEKTPUUECKUX LETIeH;

— METOJIbl MOJCJIMPOBAHMSI, aHAJIN3A U pacy€ra Ienel NOCTOSIHHOTO U IEPEMEHHOI0 TOKOB,
METOOJIOTHIO MIEKTPOTEXHUUECKUX U3MEPEHUH;

— YCTpPOMCTBO M IPUHLHUIIBI pabOTHI 3JIEKTPOTEXHUUECKOTO U 3JIEKTPOHHOT0 000PYJ0BaHMUS,
TpaHCc(HOPMATOPOB, FIEKTPUIESCKUX MAIINH, HCTOYHIUKOB IMUTAHHUS.

Ymemu:

— TMPUMEHATh TEXHOJOTMM MOJEIUPOBAaHUS, aHaiIM3a, pacy€éra M IKCIUTyaTaluu
ANEKTPUYECKUX CETEH, MPOMBIIUIEHHOTO 3JEKTPOOOOpYIOBaHUS M 3JIEKTPOHHBIX
pubopoB;

— BBIOUpPATh AJIEKTPOTEXHUYECKOE M JJIEKTPOHHOE O0OpyIOBaHWE [UIsl peIleHus 3ajaad
MIPOEKTUPOBAHMSI U PeAIN3alui XUMHKO-TEXHOJIOTMYECKUX IPOLECCOB U IPOU3BO/ICTB.
Braoemy:

— METOAaMM MOJETUPOBAHUS U PACUETA INEKTPUUECKUX U FIEKTPOHHBIX LIETIEH;

— HaBBIKAMU TPAKTHUYECKOM paboOThl € 3JIEKTPUYECKOH ammapaTypoil M 3JIeKTpOHHBIMHU
YCTPONCTBAMM.

3. Kpartkoe conepkanue THCHMIIHMHBI
Benenune. [IpenMer, OCHOBHbBIE MOHSTHS, METOAOJOTHUS BJIEKTPOTEXHUKH M AIIEKTPOHMKH.
Kpatkue ncropuueckue cBefieHus. 3aaun U MECTO Kypca B OJATOTOBKE OakajgaBpa TEXHUKU U
TEXHOJIOTUH.
Moayas 1. DnekTpudeckue nenu
1.1.0cHoBHBIE onpezieneH s, ONMCaHUs TapaMeTPOB U METOAOB pacuéra dJEeKTPUUYECKUX LeTeH.
OcCHOBHBIE TOHATUS M O0O3HAYEHUS HIIEKTPUUYECKHX BEIWYMH U HJIEMEHTOB HJIEKTPUYECKHX
neneil. OcHOBBI anekTpoOe3onacHocTU. OCHOBHBIE TMOHSATHS TEOPUHU AIIEKTPUUYECKUX IIETIEH.
OcHOBHBIE IPUHIIMIIBI, TEOPEMBI U 3aKOHBI JIEKTPOTEXHUKU. METObI MOAEINPOBAHNUS, aHAIN3a
U pacy€ra JMHEHHBIX 3JEKTPUUECKUX LIeTIel MOCTOSTHHOTO TOKA.
1.2. DnexTpuueckrue U3MepeHHs U IpUOOPHI.
MeToasl U3MEpeHHs] AJIEKTPUYECKUX BEJIMYMH: TMpsSMble W KOCBEHHbIE. AHAJIOrOBHIE
AIIEKTPOU3MEPUTENIbHBIE U HU(POBBIE ANEKTPOHHBIE TPUOOPHI: YCTPOHUCTBO, IPUHIUI ICHCTBHS,
obnmactu mpuMeHeHus. M3MepeHHe  INEKTpPUYECKUMX  BEIUYHMH: TOKOB, HAIpPSDKEHUH,
COIPOTHUBIIEHUH, MOIITHOCTH U SHEPTUU.



1.3. Amnanu3 u pacuéT JIMHEHHBIX 1IeTIel IepEMEHHOT0 TOKa.
CrniocoObl mpezacTaBieHus (B BUAEC BPEMEHHBIX AHWAarpaMM, BEKTOPOB, KOMIUIEKCHBIX UYHCEN) U
napameTpsl (aMIUTUTY/a, 4acToTa, HayaibHas (aza) CHHyCOMAANbHBIX (QyHKIMA. MrHOBEHHOE,
cpelHee U eHCTBYIOIIee 3HaYSHHS IEPEMEHHOT0 CHHYCOUAANBLHOT0 Toka (HanpshxeHus u DJ1C).
AKTHBHOE, pEaKTUBHOE U I1OJIHOE COIPOTUBIICHNS BETBU. MOIIIHOCTD B LIETIAX IEPEMEHHOIO TOKA.
Koadduiment momuoctu (cos(0)) U €ro TEXHUKO-I3KOHOMHYECKOe 3HaueHue. I[IpumeHeHue
anreOpbl KOMIUICKCHBIX YHUCENI B 3JIEKTPOTEeXHHKE. KOMIUICKCHBI METOJ pacuéra JIMHEHHBIX
Lernen NepeMeHHOoro Toka. bainanc MOITHOCTH B LIENSAX IEPEMEHHOT0 TOKA. Pe30HaHCHbIE SIBIEHUS
B DJICKTPUYECKUX IeTsIX. Pe3oHaHc HampspKeHUH U TOKOB. AHAmu3 U pacuér Tpex(dasHbIX menen
IIEPEMEHHOTO TOKAa. ABTOMAaTHM3MpPOBAaHHOE MOJEIMPOBAHUE U PACUYET DIEKTPUUYECKUX U
9JIeKTPOHHBIX (makeTsl mporpamm MultiSim, Mathcad, Excel).
Mopyab 2. D1eKTpOMarHUTHbIE YCTPOMCTBA U 3JIEKTPUUECKUE MAIIMHbI
2.1. Tpancdopmaropsl.
Haznauenue u o0nacTu mpUMEHEHHS TpPaHCPOPMATOPOB. YCTPOMCTBO M MPHUHLUI JIEHCTBUSA
onHodazHoro tpanchopmaTopa. AHaJIM3 AJIEKTPOMATHUTHBIX IPOILIECCOB B TpaHchopMaTope,
cxeMma 3amenienus. [lorepu sueprum B TpancopmaTtope. BHemHue XapakTepUCTHKY.
2.2. ACUHXPOHHbBIC MaIIUHBI.
YCTpOHCTBO M MIPHUHIMIT ACHCTBHS TpeX(Pa3zHOro acCHHXPOHHOTO JIBUTATENs. MEeXaHUYeCKHe U
paboure XapaKTepUCTHKU. DHEpreThdeckue auarpammbl. [lyck acMHXpOHHBIX ABUTaTele ¢
KOPOTKO3aMKHYTHIM U (ha3HBIM poTOpoM. PeBepcupoBanue u peryanpoBaHne YacTOTHI BPALICHHUS.
Mopnynb 3. OCHOBBI 3JIEKTPOHUKH
3.1. DnemenTHas 6a3a COBPEMEHHBIX AIEKTPOHHBIX YCTPOHCTB.
[TonynpoBoIHUKH. Y CIIOBHBIE 0003HAUYECHHUS, IPUHIIUI IEHCTBHUS, XapaKTEPUCTUKU U Ha3HAUCHHUE
MOJIYTIPOBOJJHUKOBBIX JHOJ0B, TPaH3UCTOPOB, TUPUCTOPOB. MHTErpanbHble MHKPOCXEMBI, MX
Ha3Ha4YeHHe, KiacCu(pUKalus U MapKUPOBKA.
3.2. UcTOYHUKHM BTOPUYHOTO 3JEKTPONUTAHUS U YCUIIUTENN AIEKTPUUECKUX CUTHAJIOB.
[TomynpoBOIHUKOBBIE BBIIPSIMUTENH: KIIACCU(UKAIMs, OCHOBHBIE TAPAMETPhI, CXEMbI i IPUHLIUTT
paboThI BEIMpsMUTENS. DaekTpuieckue puinbTpel. Kitaccuduramnms 1 OCHOBHBIE XapaKTePUCTHKU
yeunuteneid. O6paTHbIe CBSA3H B onepaunoHHbIX yeunuTensix (OY), uX BIUsSHUE HA TapaMeTphl U
XapaKTepucTUKU ycunurtens. OCHOBHbIE TUIIBI ycunuTesel Ha 6aze OY.

4. O0béM yueOHOH AMCUMIIMHBI:

4.1. Ounas popma:

Bunsr yaeGHoI paboTh B saueribix B akagem. gacax B actporom.
SIMHUTIAX qacax
OO0mas TpyA0EMKOCTb JMCIHMIIJIMHBI 110 5.0 180 135
Y4eOHOMY IVIAHY
KonrakTHas padora: 1,3 48 36
Jlexmm (Jlek) 0,4 16 12
Jlabopatopusbie 3ausTus (J1ab) 0,9 32 24
CamocrositesabHas padora (CP): 2,7 96 72
KonTtponbHbIe paboThI 1,1 40 30
Pedepat 0,6 20 15
CamocTosTeTbHOE H3yUCHHE Pa3JIeIIOB 10 36 7
JUCITUTLIAHBI
Buja koHTpoas: 3aueT / 3IK3amMeH 10 JK3aMeH IK3aMeH
’ (36) (27)
4.2. 3aounas gopma:
Bunpr yue6HOM paboThI B saueribix B akanewm. gacax B actporiom.
eIMHULIAX qacax




OO01mast TPyA0eMKOCTh THCIUIIJIMHBI 110 5.0 180 135
y4eOHOMY ILIAHY
KonrakTHas pa6ora: 0,33 12 9
Jlexuun (Jlek) 0,11 4 3
ITpaxtuueckue 3ansatus (I113) 0,11 4 3
Jlabopatopusbie 3ausTus (J1ab) 0,11 4 3
CamocrositesibHas padora (CP): 4.42 159 119,25
KoHTposibHBIE pabOTHI 1,11 40 30
Pedepar 0,56 20 15
CamocTosiTeIbHOE H3YyUCHHE Pa3ICIIOB 275 99 74,25
JCITUTIAHBI
Buj koHTpoOIs: 3a4eT / IK3aMeH 025 DK3aMeH IK3aMeH
’ ) (6,75)

AHHOTaNuA padovel NPOrpaMMbl IUCIUIIHHBI
«be3onacHocThb xku3HeaeaTeabHocTH» (B1.5.08)

1. Heap aucnumiauHbl — QopmupoBanue y oOygaromierocs mnpodeccHoHaIbHON
KYJbTYpbl 0€30IaCHOCTH, TOJ KOTOPOW IOHMMAETCSl TOTOBHOCTh W CIIOCOOHOCTD
JUYHOCTH WCIOJB30BaTh B TPOPECCHOHATBHONW JIEATEIBHOCTH MPHOOPETECHHYIO
COBOKYITHOCTb 3HAaHUI, yMEHUIA.

2. B pesyabraTe uM3y4YeHHs JUCHUIUIMHBI O0OyYammuiicssi MO mporpaMmme
0akaJjiaBpuaTa J10JIKeH

Obaaoams crnenyromumu oouexyromyproimu (OK) u obwenpogheccuonanvrovimu (OIK)

KOMIICTCHIHSIMHU:

CIIOCOOHOCTBIO HMCIOJIB30BAaTh OCHOBBI 3KOHOMHYECKHX 3HAHWW B Pa3jMyUHBIX cdepax

xusHenestensaoctu (OK-3);

CIIOCOOHOCTBIO K caMOOpraHu3aliu u camoobpasosanuto (OK-7);
CTIIOCOOHOCTBIO HCIIOJIb30BaTh MPHEMbI OKa3aHUS MEPBOW MOMOIIHM, METOJbI 3alIUTHI B
yCII0BUSIX 4pe3Bbuaiinbix cutyarmii (OK-9);
BJIaJICHHEM OCHOBHBIMH METOJIaMH 3alllUThl IPOU3BOJICTBEHHOT'O NEPCOHAIa U HACEICHHS
OT BO3MOJKHBIX TOCIIC/ICTBHI aBapHii, karacTpod, cruxuitabix oenctauii (OITK-6).
3namo:
OCHOBHBIE TeXHOC(EpPHBIE OACHOCTH, MX CBOWCTBA U XapaKTEPUCTUKH;
XapakTep BO3JICHCTBHSI BPEIHBIX U OMACHBIX (DAKTOPOB Ha YEIOBEKA M MIPUPOIHYIO CpEIy,
METOJIbl 3allluThl OT HHUX HPUMEHHUTENBHO K cdepe CcBoell mnpodeccnoHaIbHON
NesITebHOCTH.
Ymemo:
UACHTU(UIMPOBATH OCHOBHBIE OMTACHOCTH CpeJibl OOUTaHMSI YeIOBEKa;
OLIEHUBATh PHUCK MX pealu3alld, BBIOMPAaTb METOJbl 3aLIUTHl OT ONACHOCTEH
IpPUMEHUTENIbHO K cdepe cBoel NpodeccHOHANbHOM JESITeNbHOCTH M CHOCOOBI
obecriedeHnss KOM(QOPTHBIX YCIOBUI KU3HEACATEIHHOCTH.
Bnaodemu:
3aKOHOJATETbHBIMH M TIPaBOBBIMH aKTaMH B OO0JacTH O€30IMacHOCTH W  OXPAaHEI
OKpY>Karolen cpeibl, TpeOOBaHUSAMU K 0€30IIaCHOCTH TEXHUUECKUX PETJIaMEeHTOB B cepe
npoeCcCHOHATILHOMN 1eATENbHOCTH;
CTIIOCO0aMH Y TEXHOJIOTHSMH 3aIIUTHI B YPE3BbIUANHBIX CUTYAIIHSX;
MOHATUHHO-TEPMUHOJIOTUYECKUM arnmapaToM B 00JacTu 6€301acHOCTH;
HaBBIKAMHU PAIMOHANN3ALUU NMPO(YECCHOHAIBHONW AEATENBHOCTU C LENbI0 00eCreueHUs
0€30IaCHOCTH U 3aIUThl OKPYXKAIOIEH Cpeibl.
3. Kparkoe conep:kanue TUCIHHINIHHBI.



Benenne B Oe3omacHOCTh. OCHOBHBIE TOHATUS U oOmpejeneHus. bezomacHocTh U
YCTOMYMBOE Pa3BUTHE.

YenoBek u TexHochepa. Crpykrypa TexHOChHEpsl M €€ OCHOBHBIX KOMITOHEHTOB.
CoBpeMeHHOe cOCTOsTHIE TeXHOC(Eph! U TeXHOCHEpHOI 0€30I1aCHOCTH.

Wnentudukanyss 1 BO3ACHCTBHE HA YEIOBEKAa BPEIHBIX U OMACHBIX (DaKTOPOB CpEIbI
oOuTaHusl.

Knaccudukanuss HeraTMBHBIX (aKTOPOB cCpelbl OOMTAaHUS YeJIOBEKAa. XHUMHYECKUE
HeraTuBHbIE (DakToOpbl (BpedHble BemllecTBa). MexaHHMUECKHE W aKyCTHUECKHE KoseOaHus,
BUOpalMsi W IIyM. OJIEKTPOMAarHUTHBIE M3Iy4eHHUS M MO VOHM3HMpYIOLIMe HW3IydYeHHue.
Onextpuyeckuil  Tok. OmnacHble MexaHuyeckue ¢akropel. Ilponeccel ropenus u
I105KapOB3PHIBOOIIACHBIE CBOIMCTBA BEILIECTB U MaTepuanoB. CTaTH4YECKOE 3JIEKTPUUECTBO.

3amyra yenoBeKa U cpesibl OOMTaHUS OT BPEIHBIX U ONACHBIX (PAKTOPOB MPHUPOIHOIO,
AHTPOIIOTEHHOT'O U TEXHOT€HHOI'0 MPOUCXO0KICHUS.

OCHOBHbBIE NPUHIMIIBI 3ALUTHI. 3alUTa OT XMMUYECKUX U OMOJIOTMYECKUX HEraTUBHBIX
¢dakTopoB. 3ammra OT SHEPreTUYECKUX BO3JACHCTBUN H (usndeckux mnosed. OOecrieueHue
0e30I1aCHOCTH ~ cHCTeM, pPaboTaloIMX O]l JaBJE€HUEM. be3omacHoCTh  3KCIUTyaTaluu
TPyOOIIPOBOJIOB B XMMHUYECKOW NMPOMBINUIEHHOCTH. be3onacHast 3KcITyaTanus KOMIIPECCOPOB.
AHaJu3 U OLEHUBAHUE TEXHOI'€HHBIX U IPUPOIAHBIX PUCKOB.

Obecneuenrie KOMGOPTHBIX YCIOBUHN JJISl )KU3HU M JESATEIBHOCTH 4enoBeka. IloHsTue
KOM(OPTHBIX WIM ONTHUMAIbHBIX YCIOBHH. Mukpoknumar nomenieHuid. OcBelieHne 1 CBEToBas
cpelia B IOMEIICHHH.

Ilcuxodusnonoruyeckue U 3proHOMUYECKHE OCHOBBI 0€30MaCHOCTH.

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

Upe3BblvaiiHble CUTYallMM U METO/IbI 3aIUTHI B YCIIOBUSAX UX pPeATU3aLUu.

O6uue ceenenus o YC. Ioxap u B3pbIB. ABapuu Ha XMMUYECKH OMACHBIX OOBEKTaX.

Pagmanmonnsie  aBapum. Ilpubopsl paagManMoOHHOM, XHMHUYECKOH pa3BeAKH U
JO3UMETPUYECKOr0 KOHTpouIs. Upe3BbluaiiHble CUTYallu BOGHHOTO BPEMEHH. 3allluTa HaceJIeHUs
B YpPE3BbIYANHBIX CUTYyalUsX. YCTOMYMBOCTh (PYHKUHOHHUPOBAHUS OOBEKTOB SKOHOMMKH B
Ype3BbIUAHBIX CUTYALHX.

VYnpasiienue 6€30MacHOCTHIO JKU3HEIEATEIbHOCTH.

3aKoHOJIaTeNIbHbIE UM HOPMATUBHBIE IPABOBBIE OCHOBBI YIPABJICHUS O€30MaCHOCTHIO
KU3ZHEJEATEIIbHOCTH. DKOHOMHYECKHE OCHOBBI yIpaBieHMsl Oe3omacHocTbio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yIpaBiieHHe 6€301aCHOCTBIO.

4. O0beM y4eOHOU TUCHUTITHHBI:

4.1. OuHas popma:

Bun yuebHoi paboTbl B 3auetHbIX B akanem. B actponom.
eIMHUIIAX qacax Jacax

OO0mas Tpy10eMKOCTh THCIIHILTHHBI 4.0 144 108

10 y4e0HOMY ILIAHY

Konrakthas pa6ora (KP): 1,33 48 36
Jlexruu (JIek) 0,89 32 24
JIaGopartopubie 3ansTus (JI3) 0,44 16 12
CamocrosTesanHast padora (CP): 1,67 60 45
[ToaroroBka K KOHTPOJIBHBIM 3aHATUSIM 1,11 40 30
[TonroroBka K 1a00paToOpHBIM paboTam 0,56 20 15

Buja koHTpoOJIsi: 3a4eT / IK3aMeH 1,0 Ox3ameH (36) | Dx3amen (27)

4.2. 3aounas dopma:

Bun yae6HO# paboThI

B 3aueTHBIX
eIUHUIIAX

B akanem.
qacax

B actponom.
qacax




OO6masi Tpy10eMKOCTb THCIIHILTHHBI 4,0 144 108
1o y4e0HOMY ILIAHY
Konrakrnas pa6ora (KP): 0,33 12 9
Jlexuuu (JIek) 0,22 8 6
JlabopaTopnsbie 3ansatust (JI3) 0,11 4 3
CamocrositesibHas padora (CP): 3,42 123 92,25
IToaroroBka K KOHTPOJIBHBIM paboTam 1,11 40 30
[ToaroroBka K J1abOpaTOPHBIM 3aHATHUSIM 0,56 20 15
Jlpyrue BUJIbI CAMOCTOSITENILHOM PabOTHI 1,75 63 47,25
Buna xouTpoJisi: 3a4eT / JK3aMeH 0,25 IK3aMeH IK3aMeH
©) (6,75)

AHHOTanuA padoyeil IporpaMMbl IMCUHMILTHHBI
«IIpouecchl u annapaTbl XuMu4eckoii Texuoaorun» (651.5.09)

1. Heab TUCHMIUIMHBI — BMECTE C AUCHUILUIMHAMU OOIIEH XMMHYECKOW TEXHOJIOTHCH,
XUMHUYECKHUMH TIPOIIECCAMH M PEaKTOpaMH WM JAPYTUMH, CBSA3aTh OOIICHAYYHYIO H
OOLIEMH)KEHEPHYIO TMOATOTOBKY XWMHKOB-TEXHOJOIOB, YTO HEOOXOAUMO IIpH
MOATOTOBKE OakajaaBpOB MO JAHHOMY HAIPaBJICHUIO JISI HAYYHO-UCCIIEI0BATEIbCKOM
Y TIPaKTUYECKON PabOThI Ha MPEIITPUATHIX

2. B pesyabraTre u3y4YeHHs JUCHUIUIMHBI oOOyyamommiics 10 Tporpamme
0akajaBpHUaTa q0JI’KeH:

Obnaoams crnenyomumu oouenpogeccuonanvrvimu (OIIK) komneTeHIUsIMHU:

—CTIOCOOHOCTBIO M TOTOBHOCTBIO HCITOJIB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIAH B mpodeccuonanbhoi aesreiapaoctu (OITK-1);

—TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O COBPEMEHHOW (U3NYCCKOW KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUY BEIECTBA JJIsi MOHUMAHHMS —
OKpYyaroriero Mupa u sieieuuii npupoast (OI1K-2);

—TOTOBHOCTBIO HCITOJIb30BaTh 3HAHUS O CTPOCHUU BEIIECTBA, MPUPOJIE XUMHUYECKON CBSI3U
B Pa3IIMYHBIX KJIACCaX XUMHUYCCKHX COCIMHCHUH ISl TIOHUMAaHUsI CBOMCTB MaTEPHAJIOB U
MeXaHH3Ma XUMHUYECKUX MPOLIECCOB, MPOTEKAIUX B oKkpykatoieM mupe (OIIK-3).
Buame:

—OCHOBBI TEOPUHM TMEpeHOca HMIYJIbCa, TeIJla M MAacChl, MPHUHIMIBI (PUINYECKOTO
MOJIETTUPOBAHUSl TPOIIECCOB; OCHOBHBIC YpPAaBHEHHUS JBIKEHHUS >KHUIKOCTEH; OCHOBBI
TEOPHUH TEIUIOTIEPEIauu; OCHOBBI TEOPUU MAcCCOINepeadl B CHUCTEMaxX CO CBOOOJHOW M
HEMOJIBIKHOW TpaHHIled paszznena ¢a3; THUMOBBIE MPOLECCH XUMUYECKOW TEXHOJIOTHH,
COOTBETCTBYIOIIME anmapaTbl 1 METOJIBI UX PacyeTa;

—METOAbl  MOCTPOCHHUSI  SMIUPUUECKUX M  TEOPETUYECKUX  MOJENeHl  XHUMHKO-
TEXHOJIOTHYECKUX MPOLECCOB.

Ymemn:

—OMpEeAeTNsATh XapakTep MABMXKEHUS KHUAKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTUKH
MIPOLIECCOB TEIJIO- K MAaCCOMEpeauu; paCCUUTHIBATH TapaMeTpPhl U BEIOMpATh anmaparypy
JUTSI KOHKPETHOTO TEXHOJIOTUYECKOTO MPOIIecca;

—pacCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKU XHMHKO- TEXHOJOTHYECKOro IMpolliecca,
BBIOMpATh PAallMOHAIIBHYIO CXEMY.

Bnaoemn:

—METOJaMH TEXHOJIOTHYECKUX PACUETOB OTICNBHBIX Y3II0OB U JeTajell XHMHYECKOTO
000opyI0BaHUS;

—HaBBIKAMH MPOCKTUPOBAHUS TUIIOBBIX allIapaTOB XUMUYECKOW MPOMBIIITIEHHOCTH;

—METOJaMH  ONpPEJEICHUS  PAIOHATbHBIX  TEXHOJOTHYECKHX PEKUMOB  pabOTHI
000pyI0BaHUs.

3. Kparkoe coaep:kaHue TMCHHIINHBI



Mopayas 1. I'mapoauHamMuueckue MpOLECCHl U annapaTbl XUMUYECKOW TEeXHOJoruu. OCHOBBI
TeOpuu sBJIEHUNM nepeHoca. OOIMe 3aKOHOMEPHOCTH THIPOJUHAMHKH, TeIUIoNepenadu u
macconepenayn. Kuakoctu u rasel. [ 'uapoaunamuka. Tedenue B TpyOax u kananax. [lomoOHoe
npeoOpazoBanue ypaBHeHus: HaBbe-Ctokca. bespazmepHble mepeMeHHbIE - KpUTEpUU
THIPOAMHAMHUYECKOro oaoous (Ditnepa, Pelinonbaca, ®pyna, rOoMOXpPOHHOCTH), UX (PU3HUECKHIA
CMBICII; TapameTpuueckue Kputepuu. KpurepraibHoe ypaBHEHHUE ABUKEHUS BA3KOHN KHUIKOCTH.
Breibop ckopocrteii moTokoB. IlepemMelrieHre JKUAKOCTEH W Ta30B C IMOMONIBIO MAIIHH,
MOBBIIIAIOIINX JABJICHUE.
Moayab 2. TernoBsie MPOIECCH] U anmapaThl XUMUYECKON TEXHOJIOTUH.
OcHOBHBIE TEMJIOBBIE IMPOLIECCHl B XUMUYECKOW TexHonoruu. uddepennnanbHoe ypaBHEHHE
nepeHoca dHepruu B (opme TemioThl. KOHBEKTHBHBIA MEPEHOC TEIUIOTHL. PamuaHTHBIN
Teruionepenoc. Teronepenaya B MOBEPXHOCTHBIX TEIJIOOOMEHHUKAX.
Moayas 3. Ilpoueccsl u amnmapaThl pa3felieHHsi TOMOreHHbIX cucteM. (OCHOBHBIE
MaccOOOMEHHBIE TTPOIIECCHI).
OcHoBBI MaccOOOMEHHBIX TporieccoB. uddepennunanbaoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHapHBIX cpefax. Macconepenada. MarepuanibHblil 0ajgaHC HEMTPEPHIBHOTO
yCTaHOBUBIIETOCS Mpoliecca. Pacuer MaccOOOMEHHBIX MPOLIECCOB U AINapaToB AJisl CUCTEM C
OJIHUM PaCIIpPEAENISIEMbIM KOMIIOHEHTOM.
Pacuer nonepeunoro ceueHus (AuameTpa) KOJIOHHBI; IPEACIIBHO JOIMYCTUMAs U SKOHOMUYECKH
ONTHUMAJIbHAS CKOPOCTHU CIUTOMIHOM (ha3bl. OCHOBBI pacueTa BhICOTHl MACCOOOMEHHBIX aIllapaToB
C HETIPEPBIBHBIM U CTYIIEHYATHIM KOHTAKTOM (a3. OOIue NpuHIKIBI yCTPOHCTBA U
KJIaccu(UKalus annapaToB A7 MacCOOOMEHHBIX IIPOIECCOB B CUCTEMAX «Tra3(Iap)-KUAKOCTDY.
Oco0eHHoCTH KOHCTPYKIIUK abcopOepoB. OCHOBBI pacyeTa U anmaparsl sl TACTUILISAIIH.
Moayab 4. OcHOBHbIE THIpOMEXaHMUYECKUe mpouecchl. [Iporeccel m ammapaTel pa3jeiaeHus
TETEPOreHHBIX CHUCTEM.
Pa3nenenne XUIKUX U ra30BbIX IETEPOr€HHBIX CHCTEM B IOJIE CHJI TSKECTH. TedeHue uepes
HEIOJIBUYKHBIE 3€PHUCTBIE U ICEBAO0KUKEHHBbIE cIou. PWIBTPOBAHUE CYCIIEH3UN M OYMCTKA
ra3oB OT IbUIeH Ha QUIbTpax.

4. O0beM y4eOHOI TMCHUNIHHBI:

4.1. OuHas popma:

Bcero 5 cemecTp 6 cemecTp
Buast yueOHO# paboThI 3au. Ax. ac 3au. ex Ax. ac 3au. Ax. ac
oL . . . el . . e . .
O01as Tpy10eMKOCTh
AMCUMILIMHBI 10 Y4eOHOMY 10 360 5 180 5 180
TUIAHY
Konrakthas pa6ora (KP): 3,56 128 1,78 64 1,78 64
Jlexmm (Jlek) 1,78 64 0,89 32 0,89 32
[Tpaktnyeckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
CamocrosiTeibHas padora 444 160 299 80 297 80
(CP): ) 1) )
CamMocTosTenpHOe U3ydYeHHE 444 160 299 80 299 80
pa3zeNoB TUCIUIIIINHBI ' ' '
Bua konTpossi: 3aver / JK3aMeH JK3aMeH
IK3aMeH 2,0 72 1.0 (36) 10 (36)
Bceero 5 cemecTp 6 cemecTp
Bunast yueOHol paboThl 3au. | AcTtp. Actp. 3au.
e wac, 3au. en. e, e Actp. yac.




Oo0mast Tpy10eMKOCTh
AUCIHUILIAHBI 0 y4eOHOMY 10 270 5 135 5 135
TJIAaHY
KonTaktHas padora (KP): 3,56 96 1,78 48 1,78 48
Jlexru (JIek) 1,78 48 0,89 24 0,89 24
[TpakTaeckue 3anrstus (I13) 1,78 48 0,89 24 0,89 24
CamocrosiTesbHasi padora 4,44 120 222 60 2,22 60
(CP):
CamocTosTenbHOE H3YYCHUE 4,44 120 2,22 60 2.2 60
pa3esioB AUCIUTIINHBI
Bux  konrTpoasi:  3auer / JK3aMeH JK3aMeH
K3AMEH 2,0 54 1,0 @7) 1,0 @7)
4.2. 3aounas dopma:
Bcero 5 cemecTp 6 cemecTp
Bunasr yue6HOI paboTh
3au. Ak. Jac. 3au. en. AKk. Jac. 3aq. AK. Jac.
en. CH.
O01as Tpy10eMKOCTh
AMCUMILIMHBI 10 y4eOHOMY 10 360 5 180 5 180
TUIAHY
AyIMTOpHBIE 3aHATHS: 0,88 32 0,44 16 0,44 16
Jlexumn (Jlek) 0,44 20 0,22 8 0,22 8
ITpaxtrueckue 3ansatus (I113) 0,44 20 0,22 8 0,82 8
%‘lﬁ‘)‘,’“““em’“a" padora 862 | 310 4,31 155 4,31 155
CamocTosTebHOE H3YYCHUE 8,62 310 4,31 155 431 155
pa3eNioB JUCIUILIAHBI
Bua konTpossi: 3auer / 05 18 0,25 JK3aMeH 0,25 JK3ame
IK3aMeH (9) H (9)
Bcero 5 cemecTp 6 cemecTp
Bunasr yue6HOM paboThI 3au. Acrtp. 3aq. en. Acrtp. 3au. Actp. uac.
el qac. gac. el
O0mas Tpya0eMKOCTh
AUCHMIIHHBI 10 Y4eOHOMY 10 270 5 135 5 135
TUIAHY
AyAUTOpPHBIE 3aHATHS: 0,88 24 0,34 12 0,34 12
Jlexmm (Jlek) 0,44 12 0,17 6 0,17 6
[Tpaktueckue 3arstus (I13) 0,44 12 0,17 6 0,17 6
(C(i‘li‘)?cTO"Te"b“a” padora | g6y | 2325 431 | 11625 | 431 | 11625
(CamocTosTenbHOE USYUCHUE | g 65 | 939 5 4,31 116,25 | 431 | 116,25
pa3esioB AUCIUTIIIMHBI
Bux  konrTpoasi:  3auer / JK3aMeH JK3aMeH
N 05 | 135 0.25 675 | %% | (6,75




AHHOTaNuA padoyeil NporpaMMbl JMCUUILTHHBI
«Oo0mas xumuieckas texnoaorus» (51.5.10)

1. Heap AucHMIUIMHBI — QOPMHUPOBAHUE 3HAHUKW B OOJIACTH peATU3AIH XUMHKO-
TEXHOJOTMYECKUX TMPOIECCOB C y4yeToM (DU3UKO-XUMUYECKUX OCOOEHHOCTEH
NPOTEKAIOIINX PEAKIMHA, BHIOOpA ONTHMAIBHBIX YCIOBUH pealn3yeMbIX IMPOIECCOB,
BbIOOpa 3(PPEKTUBHBIX PEAKTOPOB, MPUOOPETEHUS HABBHIKOB B COCTaBJICHHUU
MaTepHaJbHBIX U TEIUIOBBIX OAJIaHCOB, B pacyeTe MpPOIECCOB U PEaKTOPOB HA OCHOBE
MaTeMaTUYeCKOT0 MOJEIUPOBAHMs, TOJyYeHUs 3HaHWM B oO0jacTu pa3paboTKu
sHEeprocOeperarommx XUMHKO-TeXHoJorndeckux cucrem (XTC), 0e30TXOMHBIX H
MaJIOOTXO/IHBIX TEXHOJIOTHI Ha PUMEpPe COBPEMEHHBIX ITPOU3BOJICTB.

2. B pesyabraTre u3yYeHHs JUCHUIUIMHBI o0yyamommiics 10 Tporpamme
0akaJjiaBpUaTa J10JIKeH
Obaaoams cnenyromumu oowenpogeccuonanvuvimu (OIIK) u npogheccuonanvrvimu
(ITK) xoMIIeTeHIIUSIMHU:

— CHOCOOHOCTBIO M TOTOBHOCTBIO MCIOJIB30BATH OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUUILIMH B ipodeccuonanbHoi nesirensHoctr (OIMK-1);

— CIOCOOHOCTBbIO MPUHUMATh KOHKPETHBIE TEXHMYECKHWE peIIeHUs TpHu pa3paboTke
TEXHOJIOTUYECKHX IMPOLIECCOB, BBIOUPATh TEXHHUUECKHUE CPEJICTBA U TEXHOJIOTHH C YYETOM
IKOJIOrMYECKUX nocieacTBuil ux npumenenus (I1K-4).

3namo:

— OCHOBBI TEOPUU XUMUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJOJIOTHIO UCCIIEIOBAHMS B3aUMOJACUCTBUS XMMHUYECKHMX MPEBPAILECHUN W SBICHUN
MepeHoca Ha BCEX MACIITAOHBIX YPOBHSX;

— METOAMKY BbIOOpa peakTopa U pacdyéra Impoiecca B HEM;

— OCHOBHBIE PEaKIIMOHHBIE MPOIECCHI U PEAKTOPBI XUMUYECKON U OMOTEXHOJIOTHH;

— OCHOBHBIC MPUHIIMIIBI OPTaHU3AIUU XUMHUYECKOTO MPOU3BOJICTBA, €T0 UEPAPXUUYECKYIO
CTPYKTYPY, METOJIbI OIleHKH 3()(DEeKTHBHOCTH POU3BOJICTBA;

— OCHOBHBIE XMMHUYECKHE POU3BOICTBA.

Ymemn:

— paccuMTaTh OCHOBHBIE XapaKTEPUCTHUKU XUMHUUYECKOTO MpOIiecca;

— BBIOpATh pallMOHAIBHYIO CXEMY MPOU3BOCTBA 3a/laHHOTO MPOAYKTA;

—  OIICHUTH TEXHOJOTUYECKYIO A3(h(PEKTUBHOCTH MPOU3BOJICTBA;

— BbIOpaTh A3 HEKTUBHBIN TUI peaKTopa;

— TMPOBECTH pacueT TEXHOJIOTUYECKUX MMapaMeTpoB JJIs 33JaHHOTO MPOIECcca;

— ONpeNeuTh MapaMeTphl HauIydllleld opraHu3aliy npoiecca B XUMHUYECKOM peakTope.

Braoemo:

— MeToaaMu aHanu3a 3PGEeKTUBHOCTH pabOThl XUMUYECKUX TTPOU3BOJICTB;

— METOJaMM pacueTa M aHajli3a IPOLECCOB B XHMHUYECKUX PpEaKTOpax, ONpEeesIeHUs
TEXHOJIOTHYECKUX ITOKa3aTelIeH;

— MEeTOJaMHU BHIOOpAa XUMUYECKHX PEaKTOPOB.

3. Kparkoe coaep:kanue 1MCUHNIHHBI

Moayab 1. Xumudeckasi TEXHOJIOTUSI U XUMUYECKOE TPOU3BOACTBO
1.1. OcHOBHBIE ONIPEACIICHUS U MOJTO0KEHUS.



XuMu4ecKasi TEXHOJIOTHS - Hayka 00 9KOHOMUYECKH, YKOJIOTHYECKU H COIIMATLHO 000CHOBAHHBIX
crocobax W mporeccax nepepaboTKH ChIpbsS C U3MEHEHHEM €ro COCTaBa M CBOMCTB IyTeM
MPOBEJCHUS XUMUYECKUX M (PU3UKO-XUMUYECKUX MPEBPAIICHUN B MPEIMETHl MOTPEOICHUS U
cpenctBa mpous3BoAcTBa. OOBEKT XMMHMYECKOM TEXHOJOTHMH - XHMHUYECKOE MPOU3BOCTBO.
MexoTpacieBoil XapakTep XMMHYECKOW TEXHOJIOTMU. Pa3BUTHE XMMHYECKHX MPOU3BOACTB U
XUMHUYECKON TEXHOJIOTHU. MeCTO XMMUYECKON TEXHOJIOTUU B MMPOMBIILIIEHHON cepe U METO/I0B
XUMUYECKON TEXHOJOTUN B HEXUMUYECKUX OTPACIISIX MPOMBIIUICHHOCTH. MEeTOAbl XUMUYECKOM
TEXHOJIOTMM — CUCTEMHBIM aHAM3 U METOAbl MAaTEMaTUYECKOro MojenupoBaHusa. CHCTEMHBIN
aHaJIN3 CIOXKHBIX CXEM U B3aUMOJICUCTBUH AJIEMEHTOB CXEMbl — MIOHATHUE U COJEPKAHUE METO/IA.
®dusnueckoe 1 MaTEMaTUYECKOE MOJEIUPOBAHNE, ONIPEACIICHUE U OCHOBHBIE IIOHATHS, UX MECTO
B WH)XEHEPHO-XMMHUYECKUX HCCICIOBAHUSX M pa3paboTkax. MecTo M 3HAYCHHE HATYpHOTO U
BBIYHMCIIUTEIIBHOIO SKCIIEPUMEHTA.

Copneprxanue 1 3a1a4 y4eOHOTO Kypca.

1.2. Xumuyeckoe npon3BOICTBO.

[lonsiTHe O XMMHYECKOM MPOU3BOJICTBE KaK O CHUCTEME MAIllMH W anmnapaTroB, COCIMHEHHBIX
MaTepUalbHbIMU U SHEPreTUYECKUMHU IOTOKAMH, B KOTOPBIX OCYILECTBIISFOTCS B3AMMOCBSI3aHHbBIE
XUMHUYECKHE TIpEeBpalleHUs W (U3HYECKHUE IMPOILECChl TEepepabOTKH CHIPbS B IMPOIYKTHI.
MHOropyHKIIMOHATBHOCTh XUMUYECKOTO MPOU3BOACTBA - TOJYyYEHHUE MPOAYKTOB, SHEPro- U
pecypcocOepexenre, MUHIMH3ALKsl BO3JCHCTBUS HAa OKpYXKarolyto cpeay. Obmas cTpykrypa
XUMHYECKOTO TMPOU3BOJCTBA - COOCTBEHHO XHMHUYECKOE IMPOU3BOJACTBO, XPAHEHUE CBHIPhS U
MPONYKLIUHU, TPAHCIOPT, CHCTEMbI KOHTpoJiA W Oe3zonmacHOCTH. (OCHOBHBIC TMOJACHCTEMBI
XUMHYECKOTO TPOU3BOJACTBA - MOATOTOBKA CHIPbSI U MaTEpUANOB, XUMHUYECKHE U (HU3HKO-
XUMUYECKHE TPEBPAILCHUS. BBIIEIEHNUE MPOAYKTOB, 00€3BpPEKHBAHWE YTWIM3ALUS OTXOOB,
TEIJIO- W JHeproodecredeHue, BOIOIMOATOTOBKA, YIpaBlIeHUE MPOU3BOACTBOM. (OCHOBHBIC
TEXHOJIOTHYECKUE KOMIIOHEHTBI - CBIPhE, BCIIOMOTATEJIbHbIE MaTEpHalIbl, OCHOBHOW H
JOTIOTHUTEIbHBINA MTPOYKTHI, OTXO/IbI, SHEPTETHUECKUE PECYPChI, 000PYI0BaHUE, CTPOUTEIIHLHBIC
KOHCTPYKLUHU U IPUOOPHI, IPOU3BOJACTBEHHBIN IIEPCOHAI.

KauecTBeHHbIE U KOJIMYECTBEHHBIE MMOKA3ATEIN XUMHUUYECKOTO MPOU3BOJICTBA: TEXHOJIOTHYECKUE
MOKa3aTeJIM - MPOU3BOAUTEIIBHOCTh M MOIIHOCTh MPOU3BOJCTBA, BBIXOJ MPOJYKTa, PACXOIHbBIC
KOX(P(UIIMEHTHl TO0 CHIPbIO M DJHEPTUH, WHTEHCHUBHOCTH TMIPOIECCOB, Ka4yeCTBO MPOIYKTa,
HSKOHOMHUYECKHE TOKa3aTeln - CeOECTOMMOCTh MPOAYKTa, MPUBEACHHBIC 3aTpaThl, YICIbHBIC
KalmUTaJIbHbIE 3aTpaThl, MPOU3BOJUTEIBHOCTh TPYJa; OSKCIUIyaTallMOHHBIE [IOKa3aTenu -
HAJeKHOCTh M 0e30MacHOCTh  (YHKIMOHHUPOBAHUS  CHUCTEMBI,  UYYBCTBUTEIBHOCTb,
PEryIMPYEMOCTh U YIPABISIEMOCTh MPOLECCA; COLMAIbHBIE MOKAa3aTeau - BO3JECHCTBHE Ha
OKpYXKaroIlyIo cpesly, 0€30macHOCTh OOCITY)KMBaHUs, CTENIEHb MEXaHU3allUK U aBTOMATU3ALINH.
1.3. CeipbeBbI€ pecypchl, BOAA U SHEPTHS B XMMUYECKOM MPOU3BOJICTBE.

Knaccudukanusi ChIppeBbIX PECypcoOB MO Pa3IMYHBIM TpU3HAKaM - (Pa3oBOMY COCTOSHUIO,
MPOUCXOXKICHNUI0, HCTOYHHKAM. MUHEpanbHOE ChIphe (PyIObl M TOJIE3HBIE MCKOIAeMBbIE),
OpraHWYECKOe MPUPOIHOE ChIpbE (TOPIOYME MCKOIAEeMbIE), PACTUTEIBLHOE U KUBOTHOE CHIPHE,
BTOPUYHOE CHIPbE - UX HCIOIB30BaHUE U MyTH TNepepaboTku. OCHOBHBIE CIIOCOOBI MEPBUYHOMN
00paboTKU ChIphsl (OOOTaIeHue, OYHCTKA, MOJATOTOBKA K TPAHCIOPTUPOBKE U IMepepaboTKe).
[TonsiTvie, CYIIHOCT, M TPUMEPHI YIIIYONEHUS WCIOIb30BAHUS CHIPbS, KOMOMHHPOBAHUS
MIPOU3BOJICTB U KOMITJIEKCHON TTepepadOTKU CHIPbSI.

3HaueHUE U UCTIOJIb30BAHKE BOJIBI B XUMUYECKHX MPOU3BOACTBAX. MicTouHuKH BobI. TpeboBanus
K TEXHOJIOTUYECKON 1 ObITOBOM Boje. [IpoMbIliuieHHAs! TOATOTOBKA BOJBI U METOJIBI €€ OUHCTKHU
oT npumeceil. OCHOBHBIE METOJBI KOHTPOJIS KadyecTBa BOABI. JDKOHOMHS BOJOTOTPEOICHUS B
pou3BOJCTBE. BO100GOPOTHBIE CHCTEMBI.

Bunbl ¥ MCTOYHUKM SHEPTUM B XMMHUYECKOW MPOMBIIUICHHOCTH. MacmTabbl moTpebieHus u
CrocoObl yMEHBIIIEHUs JHepreTudeckux 3arpar. CyIIHOCTP W TPHUMEpPHl pEreHepalnu u
peKymnepanuu HSHEpPrud. DHEProTeXHOJOTMYECKUE CHUCTEMbl. BTopuuHblE 5>HEpreTuvYecKue

PECYpCHI.
Monyasb 2. TeopeTndeckre OCHOBBI XUMHUYECKUX MPOIECCOB M PEAKTOPOB



2.1. OcHOBHBIE ONPENEIIEHUS U TIOJIOKEHUS

OU3NKO-XUMHUYECKHUE 3aKOHOMEPHOCTH XUMHUYECKHX TMpEBpallleHui - CTEeXHOMETpPUYECKHeE,
TepMOJMHAMHUYECKUe, KuHeThueckue. Ilokazarenn XMMHUYECKOro IHpeBpallleHusi - CTENEHb
IpeBpalleHHs], BBIXO IPOAYKTa, UHTErpajibHas U nuddepeHuanbHas celIeKTUBHOCTH, CKOPOCTH
peaxKLuy U NpeBpallieHusl peareHTOB.

2.2. XuMUYECKHUE MPOLECCHI.

Omnpenenenne. Krnaccupukanmuss XUMHUYECKHMX MPOLECCOB IO PA3IUYHBIM IpH3HAKAM -
XUMHUYECKUM (BHJ XHMHUYECKOW peaklHH, TEePMOJMHAMUYECKHE XapaKTePUCTUKH, CXeMa
npeBpalieHnii) U Ga3oBbIM (YHCIIO U arperaTHoe CocTosiHue as).

I'omorennslii xumudeckuii mnpouecc. OmnpenesieHMe W NPUMEPHL. BIiMsSHUE XUMHUYECKUX
NPU3HAKOB M YCIOBHI MPOTEKaHUA MpoIiecca Ha ero nokasaresnu. CrocoObl HHTEHCU(PUKAIHH.
[Tonste onTUMalbHBIX TeMmmneparyp. ONTUMallbHbIE TeMIepaTypbl [Uisi OOpaTUMBIX U
HeoOpaTUMBIX K30- U S3HJOTEPMUUYECKUX PEAKLIMII.

I'ereporennsplii  (HEKATATUTUYCCKUN) XUMHUUYECKHH Tipomecc. OrmpenciieHne W MPUMEPHI.
CrtpykTypa mporecca U ero coctaBisitomme (craaun). Habmromaemasi CKOPOCTh XMMHUYECKOTO
npesparienus. O6nactu (pexxuMbl) MPOTEKaHUs MpoLiecca, IUMUTUPYIOLIAs CTa sl
['eTeporeHHbIll XUMHUECKUH Tpoliecc "ra3 (KUAKOCTh) - TBepaoe". OO0CHOBaHME, TIOCTPOCHUE U
aHaJIM3 MaTeMaTHYECKOW MOJENW IJIs peakmuii ropeHus (Mozenp "cxumaromascs chepa') u
TOMIOXUMHUYECKOH (Momenb "¢ HeB3auMmonehcTByrommM sapom"). HalOmromaemass cKopocTh
MpeBpalleHus, BpeMsl MPEeBpallleHUs] U NyTH HMHTEHCU(UKALMU AN Pa3IUYHbIX oOnactei
IPOTEKaHuUs Ipolecca.

['eTeporeHHbIi XUMHUUYECKHH TIporiece "ra3 (KUAKOCTh) - )KUAKOCTh". OO0CHOBaHUE, TOCTPOEHUE
U aHaIM3 MareMaThyeckod moxaenu. HaOmromaemass CKOpPOCTh MpeBpamieHuss W 00jacTu
npoTtekanus npouecca. [lytn nuaTeHcupuKanuu Ui pa3InyHbIX PEKUMOB MpoIiecca.
Karanuruueckuii mponecc. OnpenencHue, KiaccuPuKaius, IpuMepsl. [ eTeporeHHbIi KaTanu3 Ha
TBepAOM Karanmuzarope. OOOCHOBaHHE, MOCTPOSCHUE W aHAIM3 MaTeMaTHYeCKOW MOJENH Ha
KaTaJUTUYECKON IOBEPXHOCTH M B IOPUCTOM 3€pHE KaTanuzaropa. HaOmromaemasi ckopocTh
npeBpaiieHuss W o0iacTh mpoTekaHus rmnpouecca. CTeneHb HUCHOIb30BAaHUS BHYTpPEHHEH
noBepxHocTu. [IyTn uHTeHCHUKaMK KaTaTuTHYECKUX IPOLIECCOB.

2.3. XMMHUYECKUE PEAKTOPBI.

Omnpenenenne 1 Ha3HaYEHHE XMMHYECKOT0 peakTopa. PeakTopsl B XUMHUUECKUX M HEXUMUYECKUX
OTpaciIAX MPOMBIIIIEHHOCTH. O030p TUIIOB XUMUYECKUX PEAKTOPOB, UX CTPYKTYPHBIE SJI€MEHTHI
(peakunoHHasi 30Ha, YCTPOMCTBAa BBOJIAa M BBIBOJIA, CMEILLIEHUS, PAa3/AEICHUS U pacIpeeIeHHs
MOTOKOB, TETJIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE MPOLIECCH U SIBIICHUS B HUX.

CucremaTu3zanus NpoeccoB B XUMUYECKOM PEAKTOPE MO MacIITady UX MPOTEKAHUS: XUMUYECKas
peaKuus, XMUMHUYECKUH MPOoLecC B 3IEMEHTaPHOM 00beMe, IIPOLIECCH B PEaKIIMOHHOM JIEMEHTE U
B PEAKTOpE B ILIEJIOM, - UX B3aUMOCBSI3b U MepapXudeckas CTpyKTypa MaTeMaTU4ecKOi MoJenu
npoiiecca B peaktope. [Ipumepsl mpoleccoB B pa3IMUHbIX BUIAX XUMUYECKUX PEAKTOPOB.
Knaccugukanus mpoueccoB B peakTopax IO pa3iMYHbIM IpPU3HAKaM - BHJ XUMHYECKOI'O
npoliecca, OpraHu3alusi MOTOKOB pPEAareHTOB (CXema JABMXKEHHsI PEreHTOB 4Yepe3 peaxTop,
CTPYKTypa IOTOKOB B PEAKIIMOHHOW 30HE), OpraHu3alus TEIJIOBbIX TOTOKOB (TEMJIOBOM PEXUM,
cxeMma Teroo0MeHa), CTallMOHApHOCTh Mpoliecca.

O6ocHOBaHME M IOCTPOEHUE MAaTEMaTUUECKON MOJIEIH MPOIecca B peakTopax pa3IndyHOIo TUIa
KaK CHCTEMBbI YPaBHEHU MaTepUAIBHOTO U TEIJIOBOTO 0aTaHCOB HAa OCHOBE JIAHHBIX O CTPYKTYpe
MOTOKA, XUMHUYECKUX MPEBpalleHMsIX, SBJIEHUSAX [epeHoca TeIjda M BellecTBa U HX
B3anMojeiicTBun. CucTeMaTu3anus U Kiaccu(UKalus MaTeMaTHIeCKX MOJeNel TpOoIeccCoB B
peaxkTopax.

N3oTepMuueckie Iporecchl B XMMUYECKOM peakTope. BiusiHue cTpyKTypbl HOTOKa (MaeanbHOe
CMEIIEHHE M BBITECHEHHE), CTAIlMOHAPHOCTH Ipolecca (IPOTOYHBIA M MEPUOIUYECKUIA),
napaMeTpoB U YCIOBUH MPOTEKaHUs Ipoliecca (TeMIeparypa, KOHIIEHTpaIusl, JaBlieHne, 00beM
pPEaKIMOHHON 30HBI, BpeMsl), BUJa XUMUYECKOW peakuuu (mpocTas U ClOoXHas, oOparumas u
HeoOpaTuMas) U ee mapamMeTpoB Ha MPO(HIN KOHIICHTPAIIUI U MOKa3aTelH MpoIiecca B peakTope



(cremneHb npeBpalleHus, BBIXO IPOAYKTa, CEIEKTUBHOCTB ITporecca). OCHOBBI pacueTa Impolecca
B peaktope. ConocranieHue 3pPpeKTUBHOCTH IPOLIECCOB B PEAKTOPAX, OIMCHIBAEMBIX MOJEISIMU
UJEAILHOTO CMELIEHUS U BHITECHEHMUS.

HeunzorepMuyeckue npoueccbl B XMMUUYECKHUX peakTopax. OpraHusanus TEIUIOBBIX ITOTOKOB U
pPEKMMOB B XMMHMUYECKUX peakTopax. PacrpeneneHue temmnepaTypbl, KOHLIEHTPALMA U CTETIEHU
IPEBPALLECHHS B PEAKTOPE B PEKUMAX UI€ATBHOTO CMELIEHUS U BBITECHEHUS, a11abaTHUeCKOM U
¢ teruiooOMeHoM. CBSI3b TeMIIEpaTyphl U CTENICHH MPEBPAIICHUS B auabaTHUYECKOM Ipoliecce.
ConocraBieHue ¢ U30TEPMUUECKUM PEKUMOM. UHCIIO M yCTOWYMBOCTD CTALIMOHAPHBIX PEKUMOB
B PEAKTOpax UICAIbHOTO CMELICHHUS.

2.4. IIpoMbIIITIEHHBIE XUMUYECKHE PEAKTOPHI.

Ha KoOHKpeTHBIX IpuMepax NPEIMETHO PacCMATPUBAIOTCSA IPOMBIIUICHHBIE PEaKTOpPbl s
IIPOBEJCHUS NPOLIECCOB T'OMOIEHHBIX, T€TEPOrCHHBIX U KaTaJIUTUYECKUX - THUIBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKUA U OCOOCHHOCTHU PEXHUMa, 00JIACTH UCTIONb30BaHUSI.

Moayab 3.XuMHUYECKOE MPOU3BOICTBO, KaK XUMHUKO-TeXHOornyeckas cucrema (XTC).

3.1. CtpykTypa u onrcaHue XUMHKO-TEXHOJIOTHYECKON CUCTEMBI.

XUMHUECKOE IPOU3BOJICTBO KaK XUMHKO-TexHoJornueckas cucrema (XTC). Ilonstue cucrems u
XTC. CocraB XTC: anemeHTHI, cBsI3U, noAcucTeMbl. DneMeHTsl X TC, Knaccupukanms mo BHILY
OpollecCOB W Ha3HayeHHto. TexHonormyeckue cBsizu  anemeHToB  XTC  (HOTOKHM).
[locnenoBarenbHas, MmapajuielibHas, pPa3BETBIICHHAs, IOCIEI0BAaTEILHO-00BOAHAs (Oaitnac),
oOpartHas (peLuKII) TEXHOJOTrHuecKue cBs3u. VX cxeMbl 1 Ha3HauYCHHE.

Onucanne XTC. Bunst mogeneit XTC - onucarenbHble U rpadudeckue. OnucareabHble MOAEIU
- XMMHMUECKasi cXeMa M MareMaTuyeckas Mojenb. I'paduueckue mopenu - (yHKUHMOHAIbHAS,
TEXHOJIOTHYECKasl, CTPYKTYpHas U Jpyrue (cnenuaibHble) cxembl. HazHadueHue, npuMeHeHue u
B3aMMOCBS3b MOJEIIEH.

3.2. Ananus XTC.

[lonsitue, 3agaun u pe3ynbrarsl aHanusza XTC - cocrosgaue XTC, maTepualbHbIA U TEIIOBOM
OaslaHCBl, TOKA3aTEIN XMMHUECKOTO IIPOM3BOCTBA.

Cpoiictea XTC kak CHCTEMBI: B3aUMOCBSI3aHHOCTb pEXHMOB JJIEMEHTOB, pa3jinydue
ONTUMAJIBHOCTU JJIEMEHTa OJMHOYHOIO U B CHUCTEME, YCTOMYMBOCTb WU CYIIECTBOBAaHUE
CTallMOHAPHBIX PEXKUMOB U JIp.

MartepuanbHbplii U TEIIOBOM OamaHchl. MeToauka COCTaBI€HMSI W pacdyeTa MaTepuaibHBIX U
teroBelx OanmaHcoB XTC u ee moxacucteM. OcoOEHHOCTH pacueTa OallaHCOB B CXeMax ¢
perukioM. @opMsl IpescTaBiaeHus 0anaHcoB (TaOIUIbI, AUArPaMMBI U Ip.).

MarepuanbHblii OanaHc A7 MacCOOOMEHHBIX M PEAaKLMOHHBIX 3JeMeHTOB. Vcrnosib3oBaHue
CTEXHOMETPUYECKUX, TEPMOAMHAMUYECKUX M MeX(a3HbIX OallaHCOBBIX COOTHOIICHUH.
CTexuoMeTpruecKue COOTHOLIEHHSI M UX pa3HOBUIAHOCTU. CTENEHb HCIIOJIB30BaHUS CHIPHEBBIX
pecypcoB.

OHTaNBNUIHBIHN, SHEpreTHuecKuil (10 MoJIHON 3HEeprun) 1 sKcepreTuyeckuit 6amance u KI1/1. Mx
COIIOCTaBJICHHE U HCTOJIb30BaHue B aHanu3e XT1C.

3.3. Cunre3 XTC.

[Tonstue n 3agaun cunre3a (moctpoenus) XTC. OcHoBHble 3Tanbl pazpadbotku XTC. Ponb
MaTEMAaTHUYECKUX U IBPUCTHUUECKUX METOOB.

OcHoBHble KOHIEeNIMHU ITpH cuHTe3e X TC: MoNHOE UCTI0Nb30BaHUE ChIPhEBBIX U YHEPTETHUECKUX
peCypCcoB, MUHMMM3ALUs OTX0/A0B, ONTUMAJIBHOE UCIIOJB30BaHuE anmnaparypsl. Mx conepkanne
U crnocodsl peanuzanuu. KoMOMHUpOBaHHBIE TPOHU3BOACTBA, COBMEUICHHBIE MPOLIECCHI,
BTOPUYHBIE JHEPTrE€TUUYECKHE PECYPChl, IHEPTrOTEXHOJOTMYECKUE CUCTEMBI, IEPECTPanBAEMBbIE
XTC, 3aMKHYTBI€, MAJIOOTXO/IHbIE POU3BOJICTBA - UX TIOHATHSA, OCOOCHHOCTH U IPUMEHEHHE.
OnHOpPO/IHBIE TEXHOJOTMYECKHE CXEMBI: CHUCTeMa PEKYyNepaTUBHOIO TEII0O0OMEeHa, CHUCTeMa
pa3fiesieHuss MHOTOKOMIIOHEHTHOW CMecH, cuctemMa peakTopoB. OCHOBBI MOCTPOEHUS HX
ONTUMAJILHOU CTPYKTYPbI



Mopnyas 4. [IpoMbllieHHbIE XMMUUECKHE TIPOU3BOCTBA.
XUMHYECKUE TPOU3BOJACTBA PACCMATPUBAIOTCSA MPEAMETHO KaK pealn3auus HW3YYEHHBIX
TEOPETUYECKUX OCHOB XUMHUKO-TEXHoJorndeckux mnpoueccoB U XTC, KoHIENUMA NOCTPOEHUs
BbicOKOd((ekTuBHONH XTC. OCHOBHOW aKIEHT JaelaeTcs Ha (PU3MKO-XUMHUYECKHE OCHOBBI
KOHLENIMM IIOCTPOEHUSI TEXHOJOTMYECKOW CXEMbl IPOM3BOACTBA M €ro  IOJICHCTEM.
[IpousBoacTBo cepHoil kucnotsl. [Ipon3BoacTtBo ammuaka. [Ipon3BOACTBO a30THOM KHCIIOTHI.
IIpou3BOACTBO cTHpOIIA.
Mopayas 5. CoBpeMeHHbIE TEHAECHIIUN B Pa3BUTUU XUMHYECKOU TEXHOJIOTHH.
Tekymiee COCTOSIHME XUMHUYECKON MPOMBIIIICHHOCTH B MHpPE M TEHACHIIMH €€ Pa3BUTHSL.
IlepcnexkTHBHBIE HICTOYHUKH ChIpbs U 3HEpruu. Knacrepuszanus XuMU4eCcKOW MPOMBIIIJIEHHOCTH.
CoBmenieHHble mpouecchl. ['mOkue M mepecTpanBaeMble TEXHOJIOTHYECKHE cXeMbl. HoBble
XUMHUKO-TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI MOTy4YeHHs MpoayKToB. HaHoTexHomorHs.

4. O0beM y4eOHOU M CUUIIUHBI:

4.1. Oynas dopma:

o B 3adeTHBIX B akanem. B acTponom.
Bunpl yue6HOM paboTh

€IMHUIIAX qacax gacax
O0umas Tpy10eMKOCTb M CUUILIHHBI MO 6.0 216 162
Y4eOHOMY ILIaHY
KonraktHas pa6ora (KP): 2,22 80 60
Jlexruu (JIek) 0,89 32 24
IpakTrueckue 3anstus (I13) 0,89 32 24
JlabopaTtopusbie 3ansatus (J1ab) 0,44 16 12
CamocrositesbHasi padora (CP): 2,78 100 75
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 1,0 Ok3ameH (36) | Ix3ameHn (27)

4.2. 3aounas dopma:
N B 3aueTHbIx B akanem. B actponom.
Bunst yueGHoi paboThl

CIMHHIIAX Jacax Jacax
Oo6mas TpyA0eMKOCTh TUCIHHIJIHHBI 0 6.0 216 162
y4eOHOMY IIAHY
KonrakTHas padora (KP): 0,55 20 15
Jlexruu (JIek) 0,22 8 6
IMpaktrueckue 3austus (I13) 0,22 8 6
JlabopaTtopusbie 3ansatus (J1ab) 0,11 4 3
CamocrositesbHas padora (CP): 5,20 187 140,25
Buja xonTpoJisi: 3auer / 3k3amMeH 0,25 IK3aMeH IK3aMeH

9) (6,75)

AHHOTaNUA padovel MPOrpaMMbl TN CIIUILIHHBI

«CHcTeMBbl yNIpaBJIeHHs XHMUAKO-TeXHOJIornyeckuvu npoueccamm» (b1.65.11)
1. Heap aumcummiamHbl — ¢opMupoBaHue 0a30BbIX 3HAaHUH IO TEOPUM CHCTEM
yIpaBiIeHUs XUMUKO-TexHojorndeckumu mnpoueccamu (CY XTII), ananu3y cBOHCTB
XTII xak 0OBEKTOB yNpaBICHUS U MPAKTUIECKOTO IPUMEHEHUSI TEXHUUECKUX CPECTB

yIpaBIeHUSI.
2. B pesyabrate u3y4YeHHs
0akajaBpHUaTa JOJIKEH:

AUCHUITIIMHBI

o0yuawuuiics

nporpamme

Obnadams cnepyromumu oowenpogeccuonarvuvimu (OIIK) u npogeccuonanvruvimu

(ITK) xoMIieTeHIUsIMU:




— BIQJICHUEM OCHOBHBIMH METOJAMH, CIIOCOOAMH U CPEICTBAMM IIOJYYEHUS, XPaHEHUS,
nepepaboTkn WHGOPMAIMKM, HABBIKAMHU paOOTBHl C KOMITBIOTEPOM KakK CpEJICTBOM
yrnpasienus unpopmanueii (OITK-5);

— CHOCOOHOCTBIO M TOTOBHOCTBIO  OCYILECTBJIATH TEXHOJIOIMYECKMM mporecc B
COOTBETCTBUM C PEIVIAMEHTOM U MCIIOJIb30BaThb TEXHUYECKUE CPEACTBA I U3MEPECHUS
OCHOBHBIX [1apAMETPOB TEXHOJOTMYECKOIO MPOLIECCa, CBOUCTB ChIpbs U npoaykuuu (I1K-
1);

— CHOCOOHOCTBIO  BBIBIATH M YCTPAaHATh  OTKJIOHEHHS OT PEXHUMOB  pabOThHI
TEXHOJIOTHYECKOTO 000pYyI0BaHUS U ITApaMeTPOB TexHoJoruueckoro mporecca (ITK-11).
3namo:

— OCHOBHBIE IIOHSTHSI TEOPUHU YIIPABJICHUS; CTATUYECKUE U TUHAMUYECKUE XapaKTEPUCTUKH
00BEKTOB yIpaBleHHs; OCHOBHBIC BUIbI CAY U 3aKOHBI PETyIHUpPOBAHHUS;

— tunoBele CAY B XMMHYECKOM NPOMBIIUIEHHOCTH; METOABI M CpPEACTBA W3MEPEHHUS
OCHOBHBIX TEXHOJIOTMYECKHUX MTapaMeTPOB; yCTOMUNBOCTh CAY;

— OCHOBHbIE NTOHATHUS 0 HelMHENHBIX CAY, peneiHbIX cucTeMax, JIOTHYECKUX aIrOpuTMax
yIpaBJeHUs, aJaITUBHBIX U ONTUMAIBHBIX CUCTEMAX yIPABICHHUS.

Ymemn:

— ONpeAessITh OCHOBHBIC CTAaTHUYECKHME M JIMHAMHUYECKHE XapaKTePHCTUKH OOBEKTOB
YIIPaBJICHMUS;

— BBIOMpaTh palMOHAIBHYIO CHUCTEMY pETYJIMPOBAHUSA TEXHOJOTHYECKOTO MpoIecca;
OIICHUBATh YCTOWUNBOCTh CAY

— BbIOMpATh KOHKPETHBIE TUIIBI IPpUOOPOB A nuarnoctuku XTI
Braoemy:

— METOJAaMM TEOpUU AaBTOMATUYECKOTO PEryJIupOBaHUs, OPraHU3alMU U pacyéra CUCTEM
ONTUMAJIBHOIO  YIPABJIEHUS  HIpOLECCAaMM  XHMHUYECKOW  TEXHOJOIMH  TOHKOI'O
OpPraHUYECKOT0 CHUHTE3A.

3. Kpartkoe conepixaHne IUCHMIIIMHBI
Mopnyas 1. Ocnosnvle nonamus ynpasieHus XuMuKko-mexHoa02u4ecKumMu npoyeccamy. 3JHaueHue
ABTOMATUYECKOTO YIPABJICHUS Ul Pa3BUTUS XUMHUYECKOM NpoMbIIUIeHHOCTH. OcoOeHHOoCTH
yIpaBiICHUS] XUMUYECKUM NPEANPUATHEM M XUMHUKO-TEXHOJOTUYECKUM MpolieccoM. TexHUKO-
SKOHOMUYECKUHN 3(PPEeKT BHEIPEHUsS] aBTOMATU3HUPOBAHHBIX CHCTEM yIpaBieHusa. Poib cucrem
yhpaBieHHUs B o0ecrieyeHuH 0€30aCHOCTH XMMUYECKOT0 ITPOU3BOJICTBA U OXPaHbl OKPYKaroIen
cpenpl. OcHOBHbBIE TepMHMHBI U ompeaeneHus. Wepapxus ynpaBiaeHus. OCHOBHbIE NPUHIUIIBI
ynpasinenus. Kiaccudukanus cucrem ympasieHuss @DyHkiuoHanbHas crpykrypa CAYVY.
IToxazarenu kauecTBa yNnpaBJICHHUS.
Mopnyas 2. Ocrogbl meopuu asmomMamuyecKo2o ynpaeieHus.
Maremartuueckne wmoaenun CAY. Jlunamudeckue xapaktepuctuku CAY. Vcnonb3oBanue
olrepanoHHOro ucuncienus it ananusa CAY. Tunosele JuHaMUYECKHE 3BEHbs. BpeMeHHbIe
YaCTOTHBIE  XapaKTEPUCTUKU. OKBUBAJCHTHbIE MPEOOpa3OBaHUS  CTPYKTYPHBIX  CXEM.
YcroitunBocth nauHeHHBIX CAY ¢ oOpartHOi cBs3blo. Kiaccudukanus 1 oCHOBHBIE CBOMCTBa
00BEKTOB yIpaBieHHs. MeTonbl OIpenesaeHus CBOMCTB OOBEKTOB ympasiieHUs. OCHOBHbIE
3aKOHBI peryaupoBaHus. Perynaropsl Ha OCHOBE UCKYCCTBEHHBIX HEHPOHHBIX ceTell. [{udppossie
U poOacTHble CHUCTeMbl yIpaBieHHs. BpiOop 3akoHa pEryaupoBaHUS U ONpEIeNIeHHe
ONTUMAJIbHBIX MTAPAMETPOB HACTPOMKHU MPOMBILUIEHHBIX PETYJISATOPOB.
Monyasb 3. Hzmepenue mexnono2uueckux napamempos XuMuko-mexHoa02u4ecko2o npoyeccad.
['ocynapcTBeHHasi cUCTeMa MPOMBIIUIEHHBIX MPUOOPOB M CpeACTB aBToMaru3auuu. OCHOBHBIE
TEPMUHBI U OIIPEAEIICHNAS] METPOJIOTHH. MeTopl n3mepeHuil. CpeacTBa M3MEPUTEIbHON TEXHUKHU
U UX CTaTU4YecKkhe U TuHaMmudeckue cBoiictBa. Ilorpemnoctu m3mepenuii. CrocoOsl nepenauu
uH(popmManuu Ha paccrosiHue. Opranuszanus AucTaHIUMOHHON auarHocTuku XTII. M3mepenue



OCHOBHBIX TEXHOJIOTMYECKUX IAapaMETPOB: JNABJICHMs, TEMIIEpATyphl, pacxoja M KOJIMYECTBA,
YPOBHS )KHJIKOCTH M CHITYYHX MaTEpHUaJIOB, COCTaBa U (PU3MKO-XUMUYECKUX CBOMCTB BEILIECTB.
Mopnyab 4. OcHosbl npoekmuposanus aemMoOMaAmudeckux Cucmem YAPAGIeHUs XUMUKO-
MEeXHOI02UYECKUMU NPOYECCamU.
OcoOennoctu ynpasinenuss XTII. PeryiaupoBaHue OCHOBHBIX TEXHOJOTMYECKUX I1apaMeTPOB:
pacxoja, aaBieHHs, Temneparypsl, ypoBHs, PH. Texuuueckue cpeactBa CAY. OcHOBHbIC
Pa3HOBUAHOCTH YIPABISAIOIIUX YCTPOMCTB. THIIBI, XapaKTEPUCTUKU U Pacu€T UCIOIHUTEIbHBIX
MEXaHHU3MOB U PerylIupyromux opraioB. OdopmiieHue NpoeKTHOrO 331aHHs Ha aBTOMAaTH3AIII0
TEXHOJIOTUYECKOTO Ipoliecca. BrIOOp Touek u3MepeHus, KOHTPOJIS, YIPaBISEMbIX TapaMEeTPOB U
YIpaBISOMUX Bo3aAecTBII. CTaHIapThl U YCIOBHbBIE 0003HAYEHUS JIJIS1 TEXHOJIOTHYECKHX CXEM.
OcuoBusie cBeaenusi 00 ACY TII B xumuueckoil nmpombinuienHoctu. I[Ipumepsr ACY TII B
XUMUYECKOM NPOMBIIUIEHHOCTH. OCHOBHBIE BBIBOABI MO Kypcy. COBpEMEHHBbIE TEHJICHLIUHU B
pazsutuu CY XTII.

4., O0béM y4eOHOH JUCIUNIMHBI:

4.1. Ounas popma:

B B akanem. B actponom.
Bun yaeOHOM paboThI 3a4ETHBIX gacax gacax
CIMHUTIAX
O0mas TpyA0eMKOCTb 1M CHUILTTHHBI 5.0 180 135
10 y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 1,33 48 36
Jlexruu (JIek) 0,89 32 24
Jlaboparopusie 3ausatus (J1ab) 0,44 16 12
CamocrositesbHas padora (CP): 2,67 96 72
CamocTosTeIbHOE U3YUYECHHE Pa3/IeIOB 2,67 96 72
JICITUTUIAHBI
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 1,0 Ok3ameH (36) | Ix3ameHn (27)
4.2. 3aounas popma:
B B akagem. B actponom.
Bun yuebHoi paboTbl 3a4ETHBIX yacax yacax
SAMHUIIAX
Oo6masi TpyA0eMKOCTh TUCIUIIJIHHBI 5.0 180 135
10 y4eOHOMY IUIAHY
KonTaktHas padora (KP): 0,33 12 9
Jlexmm (Jlek) 0,11 4 3
ITpakTnueckue 3anstus (I113) 0,11 4 3
Jlaboparopusie 3ansTHs (J1a0) 0,11 4 3
CamocrositesabHas padora (CP): 4,42 159 119,25
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNIoB 442 159 119,25
JUACITUTUTAHBI
Buja xonTpoJisi: 3auer / 3k3amMeH 0,25 Ik3ameH (9) 9K3aMeH
(6,75)

AHHOTanuA padoyeil MPOrpaMMbl IHCHUILTHHBI
«®unocodus» (b1.5.12)

1. Heapr aucuunauubl «Punocodus» — chopMHPOBATH y CTYAECHTOB KOMIUIEKCHOE
MpEJICTaBICHUE O POJIk U MecTe Quiiocopuu B cucTeMe TYMaHUTAPHBIX, COLUATBHBIX H
€CTEeCTBCHHBIX HayK, TIO3HAKOMUTh HUX C OCHOBaMH (HHIOCO(PCKOTO 3HAHWI,
HEOOXOUMBIMHU IS PEIICHUSI TEOPETHUECKUX U MPAKTUIESCKUX 3a/1a4.



2. B pe3yabTare n3yyeHusi AUCHUILINHBI 00y4YalOLIUIics 10 NporpaMMe 6aKajiaBpuara
JOJIAKEH::
Obnadams crienyromumu oowexyromypusvimu (OK) komneTeHIusaMu:

— CHOCOOHOCTBIO HCHOJB30BaTh OCHOBBI (PUIOCOMCKUX 3HAHUH I (OPMUPOBAHUS
MupoBo33peHueckoi mosummu (OK-1);

— CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI TIPAaBOBBIX 3HAHMWA B pPa3IMYHBIX cpepax

nesreapHocT (OK-4),

3uams:

— OCHOBHO€ COJIep’KaHHe IVIaBHBIX (MIOCO(CKUX ILIKOJ U HalpaBlICHUH, IpecTaBuTeNIei
ATHUX UIKOJ, CBSI3b M pa3nuuue UX (QUIocohCKUx UAEH, CBA3b MCTOPUKO-(PUIOCO(CKUX
KOHIIENIUI ¢ COBPEMEHHBIMHU IPO0IeMaMu MHIUBU1YaJIbHON U OOLECTBEHHON KU3HH.
Ymems:

— TMOHMMATh U aHAJU3UPOBaThb MHMPOBO33PEHYECKUE, COLUAIbHbIE U HWHIUBUAYaJIbHbIE
npo0JIeMbl COBPEMEHHOHN JKM3HH; TPAaMOTHO BECTU JHCKYCCUIO, ApIyMEHTHUPOBAaHHO
OTCTauBaTh CBOK MO3MLHIO M0 3HAYUMBIM (uiocodckuM npobiiemMaM COBPEMEHHOU
KU3HHU, ONHUPAsCh Ha HapaOOTaHHBIH B HMCTOPUH (PHIOCOUH MaTepHai;, MPUMEHSTH
HoJy4eHHble (punocodckre 3HaHUs K PeLeHHIO TPO(eCCUOHANIBHBIX 3a/1a4;

Braoemy:

— IpejacTaBleHUsIMH O (unocoduu Kak Hayke M CUCTEME LIEHHOCTEH, ee MecTe B chUcTeMe
TYMaHUTAPHOTO 3HAHWS; OCHOBaMH (PHIOCO(PCKOTO MBIIUICHHUS;, KaTerOpUaIbHBIM
anmnapaToM H3y4aeMoOW IHUCHUIUIUHBI, (uUiaocopckuMH MeTolaMH aHalu3a pa3iMyHbIX
po0iieM, HaBbIKaMU (PUIIOCO(PCKON KYJIBTYphI ISl BBIPAOOTKH CUCTEMHOIO, LIEJIOCTHOTO
B3IUI/]1a HA ACHCTBUTEIBLHOCTh U MECTO XUMHUU U XUMHUECKOW TEXHOJIOIUHU B LIEJIOCTHON
KapTHUHE MUpa.

3. Kparkoe cogepxaHne JUCHHMIIJIMHBI:

Beenenne. ®unocodus, ee MporCcXoxkIeHUE U POJIh B OOIIECTBE.

Moayasb 1. OcHOBHBIE (HUI0COPCKHE HIKOJIBI.

AnTtnuHas  unmocodust  (mocokpatuku, coguctel, Cokpar, [emokpur, Ilmarton,
ApucroTenb, TMHUCTHYECKU-pUMCKas ¢unocodus). OcHOBHbIE NPOOIEMbl CpeAHEBEKOBOM
¢unocopun u snoxu Bospoxnenus. ®Punocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IIpocsemenus. Hemenkas kinaccuueckas ¢unocogus. Pycckas pumocodus XIX —
XX BB. OcHOBBI MapkcucTckoi ¢punocodur. OCHOBHBIE HATIPABIEHUSI COBPEMEHHOU (uocodun.

Mopnyas 2. ®uitocopckne KOHUENnuu ObITHA U MO3HAHMS.

[Ipobnema ObiTHs B uctopuu Qriocopuun. [loHATUS MaTepUaIbLHOTO W UJIEATHHOTO.
OcHoBHBIE (punocockre HampaBieHUs: MaTepHaau3M U uaeanusM. I[lpuHiun riaobaabHOro
ABOJIIOIMOHU3MA B COBPEMEHHON HAYYHON KapTHHE MUPA.

Konnenuuu npocTpancTBa U BpeMEHH B UCTOPUU (HUIIOCO(UU U HAYKH.

[Ipoucxoxaenue cozHanus. Posib Tpyza B IpoOMCX0XKA€HUN co3HaHus. Mneamcruueckue
U MaTepUaJUCTUYECKUE KOHUenuuu co3HaHus. Co3Hanume u  Mo3r. Co3HareiabHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHUE.

KoHnenuuum TrHOCEOJOTMM B UCTOPUM  (QUIOCOPHH: CEHCYAIU3M, PpAlMOHAIN3M,
CKEINTUIU3M, arHOCTUIM3M, KOHIIETIINS BPOKIEHHBIX UAEH, apruopu3M. JlnanekTuka no3HaHUs:
YyBCTBEHHOE U pallioHanbHOe. OCHOBHBIE TEOPUH UCTHHBI.

Moay.s 3. IIpo0iemsbl yesioBeka B pusiocodpun.

Yenosek kak npeaMeT ¢puinocodckoro anamusa B ucropuu puiocoduu. Iporcxoxaenue
YyelloBeKa: MPUPOJHbIE U COLHUAIbHBIE YCIOBUS aHTPOMNOCOIMOreHe3a. buonoruueckoe u
COLIMAJIbHOE B YyesloBeke. THAMBUA, MHANBUIYaIbHOCTb, TUYHOCTb.

CwmpIcn XM3HU W TIpeIHa3Ha4YeHHe uesoBeka. JKu3Hb, cMepTh, OeccmepTue. [[BrkeHue
HEHACWIMs, €ro pojb B CcoBpeMeHHOW »ku3HM. llenu u wnenHoctu. CBoboga Bolu U
OTBETCTBEHHOCTH JIMYHOCTH. HpaBCTBEHHBIE, pETUTHO3HbIE, SCTETUUECKHE IEHHOCTH.

Moayanb 4. ®unocodus ucropuu U 00mEeCTBA



Yet0BEK B CHCTEME COLIMAIBHBIX CBA3€H. JIMUHOCTL M MacChl, CBOOOAA M HEOOXOAUMOCTb.
Owminocodust uctopuu: (GopmManMoOHHAS U IUBWIM3AIMOHHAS KOHLEMIUU HMCTOPUYECKOTO
pasBuTHs. IIporpeccucTckue M LMKIMYECKHE MOJAETH pa3BUTHS. [lo0OanbHbIe MPOOIIEMBbI
coBpeMeHHOCTH. KOHIenI¥s yCTOWYMBOTO pa3BUTUS U CLIEHApUU OYAYIIero.

O6miectBo U ero cTpykrypa. ConnanbHas, MOTUTHYECKast U JyXOBHas chepsl oO1IecTBa.
Konnenmuu rocyaapctsa B uctopuu guiiocodekoit mpicau. ['paxkaanckoe o01ECTBO U IPaBOBOE
roCy/1apcTBO.

Monayasb 5. @uisiocodckue npodeMbl XMMUM U XUMUYECKON TEXHOJIOTHH

Hayunoe u BHeHnay4yHoe 3HaHue. CTpyKTypa HaydyHOTO 3HAHHS, €T0 METOJAbI U (HOPMBIL.
Hayunble peBoitonuu 1 CMEHa TUIOB paloHaidbHOCTU. Hayka B cOBpeMEHHOM Mmupe. DTHKa
HAyKU U OTBETCTBEHHOCTh YYEHOIO.

[IpoGnema cooTHOmeHUST HAayKd M TexHUKU. ColuanbHble TMOCIEACTBUS HAy4YHO-
TEXHUUYECKOT'0 ITporpecca. ITUYECKUE U SKOJIOIMUECKUE UMIIEPATUBbI Pa3BUTHS HAYKU U TEXHUKH.

MecTo XMMHUU B CUCTEME €CTeCTBEHHbIX HayK. OCHOBHas mpobjemMa XUMHUH KaK HAyKH U
npou3BojacTBa. llenn w  3amaum  Xxummueckoil  TexHosoruu. Crnenudpuka  XUMHKO-
TEXHOJIOTMYECKOI0 3HaHUA: (PyHIaMEHTaIbHOE U MPUKIIATHOE, SIMIIUPUUECKOE U TEOPETHUECKOE.

4. O0beM y4eOHOI TUCHUNITHHBI:

4.1. Oynas dopma:

B 3auernbix | B akagem. yacax | B actpoHOM.
Bunasr yue6HOM paboThI €AMHULIAX qJacax

O0masi TPyA0eMKOCTh JAUCHUILIMHBI 110 5,0 180 135
Y4eOHOMY ILIAHY

KonraktHas pa6ora (KP): 1,33 48 36
Jlexruu (JIek) 0,89 32 24
[Tpaktnueckue 3anstus (I13) 0,44 16 12
CamocrositesbHas padora (CP): 2,67 96 72
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 1,0 Jk3ameH (36) 27

4.2. 3aouHas dopma:

B 3auernbix | B akagem. yacax B actponom.

Buasbi yueOHol padoThl eQUHHLIAX yacax
OO0masi TPyA0eMKOCTh THCHMIIMHBI IO 5,0 180 135
Y4eOHOMY IIAHY
AYIUTOpPHBIE 3aHATHUS: 0,33 12 9
Jlexmm (Jlek) 0,22 8 6
ITpakTnueckue 3anstus (I113) 0,11 4 3
CamocrositesbHas padora (CP): 4,42 159 119,25
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,25 Ok3ameH (9) 6,75

AHHOTaNUA padovel MPOrpaMMbl TN CIIUILIHHBI
«Ucropus» (b1.5.13)

1. Heab gucuunmianHbl — GOPMUPOBAHUE Y CTYIE€HTOB KOMITJIEKCHOTO MPEJICTABICHUSI O POJIH
U MECTe HCTOPUH B CUCTEME TYMAHMTAapHbIX M COLMAJIBHBIX HAYK, KYJIbTYpHO-
HCTOPHYECKOM cBoeoOpa3un Poccun, ee MecTe BO BCEMHPHO-HCTOPHYECKOM ITpoIiecce, 00
0COOEHHOCTSIX U OCHOBHBIX 3Tanax €€ MCTOPUUYECKOTO Pa3BUTHS; BBEJCHHE CTYJCHTOB B
Kpyr' HCTOpUYECKUX MpoOJeM, CBSI3aHHBIX C O0JlacThi0 Oyaymied mnpodeccruoHanbHOU
NeSITeTbHOCTH.

2. B pe3yabTare u3yueHHs AUCHHUILIMHBI 00yYaOIMiics MO MporpaMMme 6akajaBpuara
JOJIZKEH:



Obaaoams cnenyromumu oouexyromypHoimu (OK) KoMIeTeHIUSIMH:

— CIIOCOOHOCTh aHAJIU3UPOBaThb OCHOBHBIE J3Tallbl M 3aKOHOMEPHOCTH HCTOPUYECKOIO
pa3BuTHs 001IeCcTBa 11 POpMHUPOBaHUs rpakaanckoi mosuiwu (OK-2).
3namo:

— OCHOBHBIE HaNpaBJICHUS, IPOOJIEMBI U METOJIbI UCTOPUUYECKON HAYKH;

— OCHOBHBIE ATaIlbl U KJIIOUEBble COOBITUS McTopuu Poccun u mupa;

— OCOOCHHOCTM  DPa3BUTUS  POCCUMCKOIO  IOCYNapCTBa,  BBIJAIOLIUXCA  JeATesel
OTEUYECTBEHHOM U BCEOOIIECH HCTOPHUH.

Ymemo:

— COOTHOCUTh OOIIME MCTOPUYECKUE IIPOLEeCcChl M OTHeNIbHbIE (DAKTBI; BBISBIATH
CYILIECTBEHHBIE YEPThl UCTOPUUECKUX IMPOLIECCOB, SABJIECHUI U COOBITHI; aHAIM3UPOBATh
COLMAJIbHO-3HaYMMBbIE ITPOOJIEMBI;

— (opMyIupoBaTh U APTyMEHTHPOBAHO OTCTaWBaTh COOCTBEHHYIO MO3UIUIO 110 PA3IHYHBIM
npo0jaemMaM UCTOPUH.

Brnaodemu:

— IpeACTaBJICHUSIMH 00 UCTOPUU KaK HayKe, €€ MeCTe B CUCTEME 'yMaHUTAPHOI'O 3HAHMUS;

— NPEICTaBICHUAMU 00 OCHOBHBIX dTalax B UCTOPHH YEIOBEUYECTBA U UX XPOHOJIOTUU;

— KareropuajJbHO-IIOHATUIHBIM alapaToM U3y4acMON AUCLMILINHBL

— HaBbIKaMH aHAJIM3a UCTOPUYECKUX UCTOYHHUKOB.

3. Kparkoe cogepxanne JUCHHMIJIMHBI:

B coxnepxkanue Kypca BKJIIOYAeTCs MOHATHE 00 MUCTOPUU KaK Hayke, 0 €€ MECTe B CHCTEME

COLIMAJILHO-TYMaHUTapHbIX HAayK, U3J1araloTCsi OCHOBBI METOI0JIOTMM HCTOPUYECKON HAYKH.

PackpriBaeTcs cozpepkaHue M 00IIasi XapaKTEpPUCTHKA OCHOBHBIX ITAllOB OTEYECTBEHHOMN
uctopuu. Hauano poccuiickoil rocynapcrBeHHOCTH. KueBckas Pycb. OTHOKyNbTypHBIE U
COLIMAJIBHO-TIOJIMTUYECKHUE MTPOLIECCHI CTAHOBIICHHUSI POCCUMCKOMN rocyapcTBeHHOCTH. [IpunsaTue
XPHUCTUAHCTBA.

Pycckue 3emmmm B XII — nauane XVI BB. OOpaszoBanue Poccuiickoro rocymapcrsa, €ro
ncropudeckoe 3HaueHue. Poccus B cepennne XVI — XVII BB.

Poccuiickoe rocymapcto B XVIII Beke — Beke MOAEPHHU3AIMN U TPOCBEHICHUs. Pedopmbl
[Tetpa I xak mepBas NONBITKa MOJEPHU3ALUHU CTpaHbl, €€ ocoOeHHOcTH. PopmMHUpoBaHUE
Poccuiickoit ummnepun. OCHOBHBIE HaIlpaBICHUS «EBPOMEHU3ALMU» CTPAHbL. DBOJIOLUS
COLIMAJIBHOM CTPYKTYpbI o01ecTBa. JlanbHeiliee pacmupenue rpanul Poccuiickoit uMmnepuu.

Poccus B XIX cronerun. Ilpombinuienssiii nepeBopotr B EBpone u Poccun: oOuiee u
ocobeHHoe. Baxuelime ycnoBus nepexoaa Poccun k MHAyCTpHaIbHOMY OOILECTBY — pellIeHHE
KPECTBSIHCKOTO BOIPOCA ¥ OTPaHUYECHHUE CaMOeprKaBHsl. JIMTETBHOCTD, HETIOCIEA0BATEIBHOCTD,
UKIMYHOCTh Tpoliecca OyprkyasHoro pedopmupoBanus. Poiab cyObekTUBHOro (hakropa B
npeononieanu orcraBanus. Pepopmer XIX Beka, nx 3Hauenue. OOmecTBeHHbIC BIKEeHUS B XX
BEKE.

Poccus B nauane XX Beka (1900 — 1917rr.). OcoGeHHOCTH COLMATbHO-IPKOHOMUYECKOTO
pasButuss Poccunm B Hauane XX Beka. OOBEKTHBHas MOTPEOHOCTh HHAYCTPHAIBLHOU
moaepuusanuu Poccuu. CooTHoreHue mnoiuTudeckux cwi B Poccum B Hawame XX Beka.
Hapacranue «kpusuca camojnepxaBus. IlepBas poccuiickas pesomonus. OOpa3zoBaHue
MOJINTHYECKUX IapTuil. ['ocynapcTBeHHas gyMa Hadasia XX BeKa Kak IEPBbIM OIBIT POCCUICKOTO
napiaMmeHTapusMa. CTonbIMHCKas arpapHas pegopma. IlepBas MmupoBas BoiftHa 1 ydacTue B Helt
Poccun. ®@eBpanbckas peBomonua 1917r. U KOpeHHbIE M3MEHEHHS] B TMOJIUTUYECKON >KU3HU
CTpaHBbI.

dopmupoBaHue U CyIHOCTh coBeTckoro crpos (1917-1991rr.). IloaroroBka u moGena
OxTs6psCcKOr0 BoOpy:keHHOTr0o BoccTanus B [lerporpane. I Beepoccuiickuii cbe3n CoBeToB U €ro
pemieHus. DKOHOMHUYECKass U COoLuaibHas MOJUTHKA OONbIIEBUKOB. ['pakgaHckas BOWHA U
uHocTpaHHast uHTepBeHuus. Cynpba u 3Hauenne HOIla. VYTBepxaenue oaHOMAPTUIHON
noymtraeckon cuctembl. Obpazopanue CCCP. [Tonmutnueckast 60ppda B MapTHUU U TOCYApPCTBE.
CCCP B roas! nepBbix msaTuiieTok (koner 20-x rr. — 30-e rr.). @opMupoBaHue pexuMa JUIHOU



Bnactu CranvHa Y KOMaHAHO-aJMUHHUCTPATUBHOM CHCTEMBbI YIPABIEHUS TOCYAapCTBOM.
Buemnsist nonmutrka CCCP B 20-30-e rr. CCCP Bo BTOpO# MupoBoit 1 Benukoii OTeuecTBeHHON
BOMHE. MI3MEHEHNE COOTHOIIEHUS CUJI B MUPE TOCIIE BTOPOW MUPOBOM BOMHBI. Hauano «xomoaHoi
BOWHBD. TpyaHocTtu nociaeBoeHHoro pazButus CCCP. YxecToueHrne NoJUTHYECKOTO PeKUMa U
U/ICOJIOTUYECKOTO KOHTPOJs. IIOmBITKM OOHOBIEHUS «TOCYAapCTBEHHOTO COIMANu3May. XX
cee3n KIICC m ocyxknenue kynpra JmuHocTH CranmHa. «OTTenensb» B JyXOBHOU cdepe.
DOkoHOMUYECKHe peopMbl cepeantbl 60-xX TOA0B, IPUYMHBI UX He3aBeplIeHHOCTH. HapacTanue
KPU3HUCHBIX SIBJICHHHA B COBETCKOM o0mecTBe B 70-¢ — cepenune 80-x ro10B. BHenHsAS moauTuka
CCCP B xonue 60-x Hadane 80-X IT.: OT pa3psAIKH K 000CTPEHUIO MEXTYHAPOAHON 0OCTaHOBKH.
«llepecTpoiikay: CyIIHOCTb, LI€NK, 3aJa4yd, OCHOBHbIE ATambl, pe3yiabrarbl. Pacmang CCCP.
O6pazoBanue CHI'.

CraHOBIIEHHE HOBOW POCCHIMCKOHN rocymapcTBeHHOCTH (¢ 1991- mo Hactosmee Bpems).
JIuGepanbHas KOHIETINS POCCHICKHUX pedopM: Iepexo K PHIHKY, ((OPMUPOBAHHE FPAKIAHCKOTO
oOuiecTBa u rpaBoBoro rocyaapcrsa. «lllokoBas Tepanus» skoHOMHUECKUX pedopM B Hauase 90-
x ronoB. Koucrutynus Poccuiickoit ®enepaunn 1993r. MexHalmoHaIbHbIE OTHOIIEHUS.
[TonuTuyeckue napTuu U oOLIeCTBEHHBIE BIKEHUS Poccuu Ha coBpemeHHOM a3Tare. Poccus Ha
IyTH MoJepHu3anuu. Poccus B cucteMe MUPOBOM SKOHOMUKH U MEKIYHAPOIHBIX CBS3EH.

4. O0beM yueOHOH AN CUMIIJIMHBI:
4.1. Ounas popma:

Bunasr yue6HOI paboThI B 3aueTHBIX B akanem. B actpoHomMm.

SIMHHIIAX qacax qacax

O0mas TpyA0eMKOCTb 1M CHUILTTHHBI 4,0 144 108

10 y4eOHOMY ILIAHY

KonraktHas pa6ora (KP): 1,3 48 36

Jlexuun (Jlek) 0,9 32 24

ITpakTnueckue 3anstus (113) 0,4 16 12

CamocrositesbHasi padora (CP): 1,7 60 45

Pedepar 0,6 20 14

IToaroToBka K KOHTPOJIBHBIM paboTam 0,3 10 7,5

CamocTosTeTbHOE U3YUYEHHE Pa3/IeNOB 0,8 30 22,5

JUCIUATLIAHBI

Buja koHTpOJISi: 3a4eT / IK3aMeH 1,0 Ok3amen (36) | Dx3amen (27)

4.2. 3aouHas gopma:

Bunel yueGHoi paboThl B 3auetHbIX B akanem. B actponom.

eAMHUIIAX yacax yacax

O01mas Tpya10eMKOCTh TN CHUNITHHBI 4,0 144 135

10 y4eOHOMY ILIAHY

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

Jlexmm (Jlek) 0,22 8 6

[TpakTnueckue 3anstus (I113) 0,11 4 3

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

Pedepar 0,58 21 15,75

[ToaroToBKa K KOHTPOJIBHBIM paboTaM 0,56 20 15

CaMocCTOATEIbHOE N3YUYEHUE PA3/IEIIOB 2,28 82 60

JUCIUATIIAHBI

Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 0,25 Ix3amen (9) IK3amMeH

(6,75)




AHHOTaNuA padoyeil NporpaMMbl JMCUUILTHHBI
«Duznveckas KyJabTypa u cnopt» (b1.5.14)

e TUCHUIIMHDI:
OBJIa/ICHUE METO0JIOTHEH HAYYHOTO MO3HAHMS (PU3HYECKON KYIbTYPhI U CIIOPTA;
OBJIaJICHUE CHUCTEMOW MpPAKTUYECKHMX YMEHUW M  HAaBBIKOB, O0ECIEUMBAIOLINX
COBEPILEHCTBOBAHHE MICUXO(PU3UIECKUX CITIOCOOHOCTEH;
pa3BUTHE CIIOCOOHOCTEH HCIOJIb30BaTh pazHOOOpa3Hbie GOpMbI (PU3NUECKON KYIBTYPHI,
CIOpTa M TypHU3Ma JJIsl COXPAHEHMsI U YKPEIUIEHUS CBOETO 3JI0POBbSl U 3/I0pPOBbsl CBOUX
OJIM3KUX B MOBCEAHEBHOM KM3HU U MPO(ecCHOHATBHOM NesSTeIbHOCTH,
¢dopMHpoBaHHE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOWICHHWS K (PU3MYecKOH KyIbType,
bu3nYeCKOMY COBEPILICHCTBOBAHHUIO U CAMOBOCIIUTAHUIO, YCTAHOBKA Ha 37J0POBBIN 00pa3
JKU3HU.
B pe3yabTare ndyyeHus: JMCHUILUIMHBI 00y4alONIUiics M0 MporpaMmMe dakajaBpuara
JOJIZKeH:
Obnadams cnenyronumu odowexyromypusvimu (OK) KoMneTeHIusIMHA:
CIIOCOOHOCTH K caMoopranu3anuu u camoobpasosanuto (OK-7);
CIIOCOOHOCTH UCII0JIB30BAaTh METOBI U CPEACTBA (PU3MUECKOM KYIbTYpPBI 17151 00eCTieUeHUsI
TIOJTHOLIEHHOM COLMalibHOM 1 npodeccnonanbHoi nesitensaoct (OK-8).
3nams.
HAy4YHO-TIPAKTUYECKHE OCHOBBI (PU3UUYECKOM KYIbTYPHI U CIOPTA;
COILIMAIIEHO-OMOIOTUYECKHE OCHOBBI (PHM3UUECKOM KYJIBTYpBI U CIIOPTA;
BJIUSIHUE O3I0POBUTEIBHBIX CUCTEM (PU3MUECKOI0 BOCIUTAHMS HA YKPEIUIEHUE 3/10POBbS,
npodunakTuky npodeccuoHaIbHbIX 3a00I€BaHU U BPEIHBIX IPUBBIYCK;
CTIIOCOOBI KOHTPOJISI M OLIEHKU (PU3UUECKOTO PA3BUTHS U (PU3UIECKOM MOATOTOBICHHOCTH;
IpaBWwja U CHOCOObI IUIAHMPOBAHUSI MHAMBUAYAJIbHBIX 3aHATHI pa3IUyHON IeJeBOI
HaIpaBJIEHHOCTH;
UCTOpUIO (U3NYECKON KYIbTYpbl U CHOpPTa, UMETh IMPEACTaBICHHE O 3HAYUMBIX
CHIOPTUBHBIX COOBITUAX HE TOJBKO CBOEU CTPaHbI, HO U MUPOBOTO YpPOBHS; BaKHEHIINE
JOCTHKEHHS B 00JIaCTH CIIOPTa;
crioptuBHble Tpamuiuu MXTHU-PXTY wum. .. MenxaeneeBa, NOMHUTh O IOJBUIax
CHOPTCMEHOB B rojibl Bennkoil oreyecTBeHHOM BOMHBI 1941-1945 rr.
Ymemn:
CaMOCTOSITENTFHO 3aHUMAThCS PU3NIECKON KYJIBTYPOU U CIIOPTOM;
OCYIIECTBIISTH CAMOKOHTPOJb 32 COCTOSIHEM CBOEro OpraHu3Ma M coOoaTh MpaBuiia
TUTHECHBI U TEXHUKU O€30MaCHOCTH;
OCYIIECTBIISITh TBOPUYECKOE COTPYIHHUYECTBO B KOJUIEKTUBHBIX (opMax 3aHATUH
¢u3n4ecKoil KyIbTypoil U CIIOPTOM.
Braoemw:
CpeICTBAMH M METOJaMHU YKpEIUIeHUs HWHAWBUIYaTbHOTO 3/I0POBbS, (PUINYECKOTO
CaMOCOBEPIIEHCTBOBAHMS;
JOJKHBIM YpOBHEM (DPHU3MUECKOM MOATOTOBIEHHOCTH, HEOOXOAMMBIM ISl KAYECTBEHHOTO
YCBOEHHUSI MPO(ecCHOHAIbHBIX YMEHUH U HaBBIKOB B Ipoliecce OOyueHus B By3e, JUIS
o0ecrieyeHrs: MOJHOLIEHHONW COLMANbHOW M MPO(pEeCCHOHATBbHON ESTENbHOCTH MOCe
OKOHYAHHS y4eOHOTO 3aBE/ICHUS.

3. Kparkoe cogepxxanue JucCUMNIHHBI
Pa3nesibl iMcUMIJIMHBI M BUABI 3aHATHIA

Mony Haszeanue monyns Bcero Yacos
1b Jlek MII3 |[IPIT | KP
1. IIpenmer «®Puznueckas KyJIbTypa U 18 2 6 9 1
cnopt». Mcropus ®KuC




2 OcCHOBBI 37J0pOBOTO 00pasa KU3HU 18 2 6 9 1
(30XK)
3 buonornueckre 0CHOBBI (GU3HYECKOM 18 2 6 9 1
KYJBTYDBI M CIIOPTa
4 [IpodeccnonanpHO-TIPUKIIATHAS 18 2 6 9 1
¢dusnyeckas KyJIbTypa U CIOpT
Bcero yacos 72 8 24 36 4

Kaxnbiii Moy 1b mporpaMmMsbl HMeeT CTPYKTYPY:
- JIEKIUU WIA TEOPETUUECKUN pa3elr;
- MPaKTHYECKUI pa3fies, COCTOMT H3: METOIUKO-TpakTHueckux 3auatuit (MII3) u yuebHO-
TPEHUPOBOYHBIX 3aHATUH (MpodeccuoHaIbHO-TIPUKIIaIHAs Guznueckas noaroroska, [IT1DIT);
- KOHTpoabHBIN pazaen (KP).

Teopernueckuii pazaen GopMUpPYET CUCTEMY HAYYHO-IIPAKTUYECKMX U CIIELUAIBHBIX
3HaHUHM, HEOOXOAMMBIX JJIs TOHHUMAHUS TPUPOAHBIX W  COLUAIBHBIX  IPOLECCOB
(GYHKIMOHUPOBAHUS (PU3MUECKON KyJIbTYPhI OOLIECTBA M JMYHOCTH, YMEHHUS MX aJalTHUBHOTO
TBOPYECKOTO  HCIIOJNB30BAHMS  JUIA  JIMYHOCTHOTO M NMPO(ECCHOHAIBHOTO  Pa3BUTHS,
CaMOCOBEPILEHCTBOBAHUS, OpPraHU3allli 3J0POBOT0 00pa3a *HU3HH NP BBHIIOJHEHUU y4eOHOM,
po(hecCHOHANIBHON U COLIMOKYJIBTYPHOH 1€ATENbHOCTH.

MeTtoauKo-nIpaKTHYeCKHe 3aHATHSA IIPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJ0B U
croco60B (OpMUPOBAaHUS YyUEOHBIX, MPO(ECCUOHANBHBIX M XU3HEHHBIX YMEHUI U HaBBIKOB
cpeAcTBaMu (PM3UYECKOM KyJIbTYpBI U CIIOpTA.

Ha meToanko-npakTuyecKux 3aHsITUSIX YIENIIeTCs BHUMaHUe:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKU;

- BIMSHUIO PU3UYECKUX YIPAKHEHUH Ha (OPMHUPOBaHUE MPOPECCHOHATBLHBIX Ka4eCTB Oy IyIIero
CHEHUAJINCTa U JIMYHOCTH 3aHMMAIOIErocs;

- BO3/ICUCTBHUIO CPENCTB (PU3MUECKOTO BOCIIUTAHHUS HAa OCHOBHBIC (PH3MOIOTUYECKHE CHCTEMBI
3BEHbsI OIIOPHO-JIBUraTEJILHOTO allapaTa 3aHMMAaoIIEerocs;

- BOIpOCaM IPOBEJIECHUS COPEBHOBAHWI (IIpaBWJla COPEBHOBAHMM, CUCTEMa pPO3BIIPHILIEH,
olpeeneHue nodeaurenei, 000pya0BaHNE U UHBEHTAPh).

IIpodeccuonanbHO-NPUKIAIHAA MOATOTOBKA MPOBOAMTCS C Y4eToM Oyaymien
npodecCHOHATBLHOM 1eATENTbHOCTH CTY/ICHTA.

Y4eOHO-TpEHUPOBOUHbIE  3aHATUS  0a3upyloTCd HAa  IIMPOKOM  HCIIOJIb30BaHUU
TEOPETUYECKUX 3HAHUH W METOJUYECKUX YMEHHMH, Ha NMPUMEHEHUU DPa3HOOOPA3HBIX CPE/ICTB
(bU3UYECKON KYIBTYPHI, CIIOPTUBHOM U MPO(DEeCCUOHATBEHO-TIPUKIATHON (PU3MUECKOM TOATOTOBKU
CTYJEHTOB.

KonTpoabnblii pasaen. Kpurepuem ycHemHOCTHM OCBOEHHUS ydeOHOro marepuala
SBJISIETCSA OLIEHKA IPEernojaBaTessi, YUYUTHIBAIOIIAS pecyiapHOCmb NoceujeHus 00:13amenbHbIX
YuebHbIX 3aHamull, SHAHUH TEOPETUUECKOro pasiesa MPorpaMMbl U BHIMOJTHEHUE YCTaHOBIIEHHBIX
Ha JJaHHBIM CEMECTp KOHTPOJIbHBIX TECTOB 0011l (PU3NUEeCKOl U TEOPEeTHUECKON MOATOTOBKY JIs
OTZENBHBIX TPYII Pa3IMYHOM CIOPTHUBHOW HampaBiieHHOCTH. KP BXoaWT B mpakTudeckue
3aHATHSL..

4. O0beM y4eOHOH JUCHUIIMHBI:

4.1. OyHas popma:

B B I VI
Busl yueOHOI paboThI 3a4CTHBIX | aKaJieM. | CEMECTp | CeMecCTp
eIMHUIAX | dYacax

OO0mas Tpy10eMKOCTh JUCIUILIHHBI 110 2,0 12 36 36
yueOHOMY IJIaHy
KonraktHas pa6ora (KP): 2,0 72 36 36
Jlexumu (Jlek) 0,5 8 4 4
[Tpaktrueckue 3anstus (I13) 1,0 60 30 30




KoHTtponbHbIN pa3aen, BXOIUT B 0,5 4 2 2
aynutopHsle 3aHatus (KP)
Bua koHTpOJIA: 3a4ueT / IK3aMeH 3auer 3auer 3auer
B B I \4
Bunaet yue6HOM paboThI 3aYETHBIX | aCTPOH. | CEMECTp | CeMecTp
eIMHMIIAX | Yacax
OO0mas Tpy10eMKOCTh JUCIUILIHHBI 110 2,0 54 27 27
Y4eOHOMY ILIaHy
Konrakrnas pa6ora (KP): 2,0 54 27 27
Jlexumu (Jlek) 0,5 6 3 3
[Tpaktuueckue 3ausarus (113) 1,0 45 22,5 22,5
KoHTposbHBIN pa3aen, BXOIUT B 0,5 3 15 15
aynurtopubie 3ansatus (KP)
Bua koHTpOJIA: 3a4ueT / IK3aMeH 3auer 3auer 3auer
4.2 3aounas hopma:
B B I Vi
Bunel yue6HoI paboThI 3a4ETHBIX | AKaJIEM. | CEMECTp | CeMecTp
eIMHUIAX | Yacax
OO0masi Tpy10eMKOCTh M CUMILIHHBI MO 2,0 72 36 36
Y4eOHOMY ILIaHY
KonrakrHas pa6ora (KP): 0,34 12 6 6
Jlexmuu (JIek) 0,34 12 6 6
CamocrositesibHas padora (CP): 1,44 52 26 26
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,22 8 3auer 3auer
' ’ (4) (4)
B B I Vi
Buzbl yueGHOM paboThI 3ayeTHpIx | ACTPOH. cemectp | cemectp
EAMHMIAX | yacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 2,0 54 27 27
Y4eOHOMY IIaHy
Kounrakthas padora (KP): 0,34 9 45 45
Jlextuu (JIek) 0,34 9 45 45
CamocrositesbHas padora (CP): 1,44 39 19,5 19,5
Bupa xonTpoJsi: 3a4er / 3k3aMeH 0,22 6 3auer 3auer
3) @)

AHHOTaNUs Y4eOHO! NMPOrpaMMbl JIMCIUIITHHBI
«Matematuka» (b1.5.15)

1. Heap AucCHMIUIMHBI — SBISETCS (OPMUPOBAHUE Y CTYJEHTOB CHCTEMBI OCHOBHBIX
MOHATUM, UCIOIB3YEMBIX I IIOCTPOCHMS BAKHEUIIUX MAaTEMaTUYECKMX MOJENCH, U
YMEHUS UCIIOIB30BATh MATEMATHYECKUE METO/IBI JUIL ONIMCAHUS PA3JIMYHBIX ITPOLIECCOB.



2. B pesyabTare u3yuyeHusi JHCHHUIIMHBI 00y4YaloLIUiicsl M0 MporpaMme fakajnaBpuara
JOJIZKeH
Obnaoams crienyromumu oowenpogheccuonanrvrvimu (OIK) koMmneTeHIusIMY:
— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIb30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCHHUIUIAH B ipodeccruonanbhoi nesreabHoctu (OITK-1).
3namo:
— OCHOBBl  Ju((epeHInaTbHOT0 U WHTETPATBHOTO HCUYHCICHHS, Au(QepeHnnanbHbIx
YPaBHEHUMU;
— MAaTe€MaTU4YEeCKUE TEOPUU M METOJBI, JIe)KAIUE B OCHOBE IOCTPOEHUS MATEMAaTUYECKUX
MOJEIICH;
— OCHOBBI IPUMEHEHHUS MaTEMaTUUECKUX MOJIEJIEH U METOJIOB.
Ymemo:
— BbIOMpATh MaTeMaTHYECKUE METO/Ibl, IPUTOHBIE AJIS PEIICHUs] KOHKPETHOH 3a/1a4H;
— HCIIONb30BaThb MATEMAaTUYECKUE TIOHATHS, METOJbl U MOZCIU U1 OIUCAHMS Pa3INYHbIX
IIPOLIECCOB;
— BBIBIISATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, JIEkKAIIME B OCHOBE KOHKPETHBIX
IIPOLIECCOB;
— HCIOJB30BATh OCHOBHBIE METO/Ibl CTATUCTHYECKON 00paOOTKH TaHHBIX;
— MPUMEHATh MAaTEMATUYECKUE 3HAHUS HAa MEXAUCLUILIMHAPHOM YPOBHE.
Braoemy:
— OCHOBaMM (PyHIaMEHTaJbHBIX MAaTEeMAaTHYECKUX TEOPUH M HABBIKAMU HCIIOJIb30BAaHUS
MaTEMaTUYECKOT0 anrnapara;
— METOJaMM CTaTUCTHUYECKON 00pabOTKU UHPOPMAIIIH.
3. Kpatkoe conep:kanue THCHUIIMHbI:
1 CEMECTP

1.BBenenue.

IIpenmer u mertonsl MaremaTuku. OnMcaHMe OCHOBHBIX pasnenoB Kypca. IlpaBuna un
TpeOOBaHUs IIPU U3YUYEHUHU Kypca.

2. DJjieMeHTHI ajIredpsbl.

YucnoBsle MHOXECTBA, kKoMmIuiekcHble uncna. Onpenenurenu I u Il mopsimkoB. Bektopsr:
OCHOBHBIE TIOHATHSA, CKAJIIPHOE, BEKTOPHOE M CMEIIAHHOE IPOMU3BEICHHUS BEKTOPOB.
AHanuTHueckas reoMeTpHs: psiMasi Ha INIOCKOCTH, KpuBble I mopsiaka. MaTtpuibl: neiicTBus Haj
MaTpHUllaMH{, MpHUBEIEHUE K CTyleH4YaroMmy BHIy M Buay [aycca. Panr marpuusl. OOpatHas
matpunia. Teopema Kponekepa-Kanennu. Pemienune cucrteM JIMHEHHBIX —anreOpanyecKux
ypaBHeHMH. CoOCTBEHHbIE UKcia U BeKTOpbl. KBagpaTuunsie popMBI.

3. ®yukuus ogHoi nepemenHoii. [Ipenen pynkuun. HenpepoiBHOCTH QyHKIIUM.

Oynkuusa. CnocoObl 3amanus ¢yHkuuu. Ilpenen ¢ynkuum B TOuke. OTHOCTOPOHHHE
npenensl. [Ipeaenst Ha OeckoHedHOCTH. beckoHeuHO Manble U OecKOHEYHO Oosbive QyHKIUY,
UX CBOMCTBA U B3auMHas cBA3b. CBoMcTBa penenos. [IepBrlii 1 BTOpOH 3aMedaTenbHbIE TPEAEIBI.
HenpepbiBHOCTS QyHKIIMM B TOUKE U Ha IpoMmexyTke. CBoicTBa (yHKIUHN, HEMPEPHIBHBIX Ha
oTpe3kax. Touku pa3pbiBa QyHKIMH U UX KIACCUPHUKALIHSL.

4. IndpepenunaibHoe ucuncaieHre PyHKIUM OAHOM NepeMeHHOM.

[TponsBonHas (QyHKIMHM, ee TeoOMEeTpUYeCKHM U MexaHudeckuid cmbica. [IpaBumna
muddepennmpoBanus. TalOnuma OCHOBHBIX MNpou3BoAHBIX. [uddepenuunan ¢ynkuuu, ero
OpUMEHEHUs K TNpUOMIKEHHBIM — BbIUMCIEHUSM. HBapumaHTHOCTH  (OpPMBI  [EPBOTO
muddepennmana. [lpowsBognass cnoxuoit ¢ynknuu. [Auddepernnupyemocts GyHKIINU:
oTpeieNIeHue, TEOPEMBI O CBSA3H AU (HEPEHIUPYEMOCTH C HETIPEPHIBHOCTHIO U C CYIIECTBOBAHUEM
npou3BogHONU. OCHOBHBIE TeopeMbl TuddepeHianpaoro ncuncnenus: Poms, Jlarpanxa, Kommn.
ITpaBwiio Jlomurans (packpslTue HeonpeneneHHocTel). IIpon3BogHbIE BBICIIMX IOPSIIKOB.
JlokanpHbiil skcTpeMyMm ¢yHKIUM. HeoOXoauMble W JOCTAaTOYHBIE YCIOBUS SKCTpEMyMa.
[TpaBuio uccnenoBanust (pyHKIMM HA MOHOTOHHOCTh M 3KCTpeMyM. [IpH3HaKu BBITYKIOCTH U
Boruyroctu ¢yHkuuu. Toukn mnepern6a. HeobGxoaumoe u J0cTaTOYHOE YCIOBUS Ieperuoa.



AcuMnToThl QYHKIIMHU, UX BUBI B CTIOCOOBI HaxoxaeHus. OO0IIasi cxema ucciae10Banus QyHKITHIA,
MOCTPOEHNE UX TPadUKOB.

5. UuTerpajbHoe HcuncjaeHue (PyHKIMU OHOM IepeMeHHOoi.

[TepBooOpaznas ¢pynkuus. HeorpeaeneHHbIi HHTErpall U €ro cBokcTBa. Tadauiia OCHOBHBIX
MHTErpasioB. MeTobl MHTETPUPOBAHUS: HEOCPEACTBEHHOE UHTETPUPOBAHUE, HUHTEIPUPOBAHNE
MOJICTAHOBKOM, WHTErpUpOBaHHME [0 dYacTsAM. HHTerpupoBaHue palMOHAIBHBIX JPOOEH.
WuTerpupoBaHue  HEKOTOPBIX  UPPAIMOHATBHBIX W TPUTOHOMETPUYECKUX  (DYHKIIHH.
OrnpeneneHHbI UHTETpall, €r0 T€OMETPUYECKU cMbIca. CBOICTBA ONPENEIEHHOIO MHTErpaa.
®opmyna Herorona-JleiiOnuma. Teopema o cpeaHeM 3HAYeHUH. 3aMeHa TMEPEMEHHOW U
WHTETPUPOBAHHUE II0 YACTAM B oOmpeneaeHHoOM wuHTerpaie. [lpuiokeHus ompeneneHHOro
MHTETpaja K BBIUMCICHUIO TUIOmanel miockux ¢uryp. [lonsarue HecOOCTBEHHBIX MHTETPAJIOB:
ONpeIeTICHUs, CBOMCTBA, METO/Ibl BEIUUCIICHUS.

2 CEMECTP
1. JduddepennuanbHoe ucuucIeHHe (GYHKIHM HECKOJbKHX MepeMEeHHbIX. JJIeMEeHThI
TeOpHUH IOJISL.

OyHKIMK JIBYX U 0Oojiee MEepeMEHHBIX: OINpeAeseHre, 00JacTh OIpeaeseHus, 00JIacTh
U3MEHEHHS, T€OMETpHUYECKas HWHTeprperanus, JuHuM YypoBHs. [lpemen ¢yHKmum B TOUKe.
YactHble mpou3BOAHbIE (HAa mpuMepe (QYHKIMHU JBYX mepeMeHHbIX). [duddepenunpyemMoctsb
(GYHKINU HECKOJIBKHX TepeMeHHbIX. JloctaTounsle ycnmoBus auddepenuupyemoctu. [TomHas
npousBogHas. [IpousBonnas cinoxunoit ¢ynkiuu. [lomuenii muddepenunan. MHBapraHTHOCTD
nomHoro  guddepennmana.  AHATUTUYECKHH  mpu3Hak  mosHOoro  auddepenimana.
HuddepenurpoBanre (QyHKIMM OAHOM M JBYX IEPEMEHHBIX, 3a/JlaHHOM HEIBHO. YacTHbIE
IIPOM3BOJIHBIC U MOJIHBIE TU( G EPEHIHAIBI BRICIINX MOPSIKOB. TeopeMa 0 paBeHCTBE CMEIIaHHBIX
MPOU3BOIHBIX (7 (YHKIMM ABYX MepeMeHHbIX). JlokalbHble 3KCTpeMyMbl (YHKIUU ABYX
MePEMEHHBIX: HEOOXOAMMOE U IOCTATOUYHOE YCIOBHS IKCTPEMyMa. Y CIIOBHBIN SKCTPEMYM (METOT
MHokuTenei Jlarpanxka). Hanbomnbiiee u HauMeHblee 3Ha4eHne QyHKINHU B 3aMKHYTOM 001aCTH.
OcHoBHble nOHATUS Teopuu nonsd. CkanspHoe mnone. [loBepXHOCTM U JMHUM YPOBHS.
[Ipou3BoaHas Mo HanpaBieHUIO. [ palueHT CKASIPHOTO MOJSA U €ro cBoiicTBa. BekropHoe mnoie.
Juseprennus nomus. Porop nomns. CBa3b MEXIy IpaJUeHTOM U MPOU3BOAHOM 110 HAIIPABJICHUIO.

2. KpaTHble nHTErpaJjbl.

JIBOMIHON WHTErpan: OIpEACIICHHe, TI'€OMETPUUYECKHM CMBICI, CBOWCTBA. Bpruncinenue
JBOMHOIO MHTErpajga B JI€KapTOBOW M MOJAPHON cuctemax koopauHaT Muterpan Ilyaccona.
TpoWHON HHTErpall: ONpeAeIIeHNE, T€OMETPUYECKUI CMBICI, CBOMCTBA. BbIUMCIIEHNE TPOWHOIO
uHTerpana. [Ipunoxenus ABOITHOrO U TPOMHOTO MHTETPAJIOB.

3. KpuBosiuHeiiHble ¥ TOBEPXHOCTHbIE HHTErPAJIbI.

KpuBonuHeiHbIi HHTETpa 10 KOOpPAWHATAM: OIpe/ieJIieHre, CBOICTBa, BerunciaeHue. Pabora
B cwioBoM mnoisie. ®opmyna ['puna. KpuBoiuHElHBbIE HHTErpalibl, HE 3aBUCAILIME OT IIYTH
uHTerpupoBanus. [loTeHnnanbHas QyHKIMA, MOTeHIMAIbHOE Toje. [loHATHe MOBEPXHOCTHOTO
unterpana. [lotok BekTtopa uepes moBepxHocThb. Teopema [aycca-Octporpanckoro. dopmyna
Crokca.

3 CEMECTP

1. In¢pdepeHnnanbHbIie ypABHEHHUs IEPBOT0 MOPSAAKA.

Juddepenumanbaple  ypaBHEHHUS: TOPSIOK, pELIEHHE, TeopeMa CYIIEeCTBOBAaHUS U
€AMHCTBEHHOCTH pelleHus. 3anada Komm. YpaBHEHMs ¢ pa3fensiolUMUCS IEPEMEHHBIMU.
Onunoponnsie auddepeHnnansupie ypaBHeHUs. JIuHeiHple nuddepeHmaibHbie ypaBHEHUS
MIEPBOTO MOPSAIKA. Y paBHEHHUS B MONHBIX Auddepennnanax. MHTerpupyrommii MHOKATENb.

2. Tu¢pdepeHunaibHbie YpAaBHEHHUs BTOPOro M N-ro mopsjaka.

Juddepennnanbable ypaBHEHUSI BTOPOTO TMOPSAIKA, JOMYCKAIOUIME MOHIKEHHE MOPSIKa.
Jluneiinbie mudpepennmnanbupie ypaBHeHUsT BTOporo mopsiaka. CBoiicTBa pemieHuid. Jluneinas
He3aBUCHUMOCTh QyHKUui. Onpenenurens Bporckoro. CTpykTypa oOIIero pemeHus JMHEHHOTo
muddepeHManbHble ypaBHEHUsT BToporo mnopsaaka. dyHaaMmeHTanbHas cHUCTEMa pEIICHUN.
Jlunelinple ofHOpOAHBIE AU(QepeHInanbHble ypaBHEHUs BTOPOTO MOPAIKAa C MOCTOSIHHBIMU



K03 duureHTamMu: nmocrpoeHue odbmero pemenus. Meron Dinepa. JIuHeliHble HEOTHOPOIHBIE
nuddepeHnraIbHbIe YpaBHEHUS BTOPOTO MOPsIIKa C TIOCTOSSHHBIMU K03 duninentamu. OO1ee u
YaCTHOE PElICHHs] HEOAHOPOAHBIX ypaBHeHUH. JIuneinble quddepeHnnanbabie ypaBHEHUsS N-T0
MOpsJIKA: CBOMCTBA PEIICHUN, TEOPEMbl O CTPYKType OOILEro peueHus, METOJ Bapualuu
NoCTOSAHHBIX. JluHelHsle auddepeHnnanbHple ypaBHEHHS N-TO TMOPSAKA € MOCTOSHHBIMU
KoaddumeHTaMu. AJTOPUTM ITOCTPOCHHUSI OOILETr0 pEeLICHHUS.

3. Cucremsl AuddepeHINAIBLHBIX YPABHEHHUH.

Cucremsl auddepeHnaIbHbIX YpaBHEHUN MEPBOro MOpsijaKa: oOIIue MOHSATHUS, TeopeMa
CYIIECTBOBaHMS U €JMHCTBEHHOCTH 0011ero pemeHus. Cuctemsl TMHEHHBIX Ju(QepeHInatbHbIX
YPaBHEHUN MEPBOrO MOPSAKA: MHTETPUPOBAHUE METOAOM HCKIOYeHHUs. CUCTEMBbl JTUHEHHBIX
muddepeHIMaIbHbIX YpaBHEHUH TIEPBOTO MOPS/IKA: CBOMCTBA PEIICHH, TEOPEMBI O CTPYKType
o0lIero pemieHus, METOJ BapHalMM MOCTOSHHBIX. CHUCTEMBbl JIMHEHHBIX OIHOPOIHBIX U
HEOTHOPOAHBIX MU (epeHIINATBLHBIX YPABHEHUH C MTOCTOSHHBIME KO3 PUImeHTaMu. DIeMEHTHI
TEOPUHU YCTOMUMBOCTH. METO/IbI YUCIIEHHOTO perieHust TuddepeHInalbHbIX ypaBHEHUH.

4. YucaoBble N PyHKUMOHAJIBHBIE PSIAbI.

YucnoBble psAibl: OCHOBHBIE MTOHSATHUS, CBOMCTBA CXOAAIIUXCS PSAAOB, HEOOXOAUMBIN MPU3HAK
cxonumoctu. I'apMonmdeckuin psna. Paner  Jupuxue. IlpusHakm cpaBHEHHsI pAOB €
MOJIOKUTENbHBIMU uieHaMu. [IpusHak JlamamOepa. MHTerpanbHblil U paguKaabHbIA TPU3HAKU
Komu. 3nakodepenyromuecs: psiapl: npusHak JleiiOHuia. 3HaKONEpEeMEHHBIE PSAbl: MOHSATUS
a0COIOTHON M YCIIOBHOM CXOAMMOCTH, ITPU3HAK a0COIFOTHON CXOIMMOCTH, CBOMCTBA a0COIIOTHO
Y YCJIOBHO CXOJSILIUXCS PSJIOB.

OYHKIMOHATBHBIE DPSIIbI: OCHOBHBIE MOHATHS, 00JIacTh cXOauMOCTU. CTeneHHbIe PSAbL:
pamuyc, WHTEepBasl, 00yiacTh cxomumocTH. CBOMCTBAa CTENEHHBIX psAaoB. Psaner Teitnopa u
MakJsopeHa: CBOMCTBa, YCIOBUE CXOJUMOCTH psifia K UCXOAHON (PYHKIIMU, OCHOBHBIE Pa3NIOKEHUS.
Pasnoxxenne pyHKIUM B psii MakiiopeHa ¢ TOMOIIBI0 OCHOBHBIX pa3iioxkeHuid. [ TaBHOE 3HaUCHHE
byaknun. OxBuBaneHTHble (QyHkuuu. [lpumenenue psagoB Teinopa u Maknopena s
BBIUMCJICHUS IPEEIIOB.

5. 3akiro4ennue.

Hcnonp30BaHne MaTEMATUYECKUX METO/I0B B IPAKTHUUECKOM 1€ATEIbHOCTH.

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

3 Bcero 1 cemecTp 2 cemecTp 3 cemecTtp
Bujipr yueOHO# paboTh! 3a4. ef./ 3au4. ej./ 3au4. ej./ 3a4. ef./
aK.yac aK.yac aK.yac aK.yac
Oomas TPYAOEMKOCTh
AT O yECD O 15/540 5/180 41144 6/216
IJIAHY
KonTaktHas padora (KP): 5,3/192 1,77/64 1,77/64 1,77/64
UTexuuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[MpakTuyeckue sansatus (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
Bua xkoHTpoJIsi: 3a4eT / IK3aMeH 2172 Bkigéeﬂ_ 3aver 31(;;_731\46%-
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buzibl yueOHo#i paboTsI 3a4. ef1./ 3a4. ej./ 3a4. ej./ 3a4. ej./
acrTp.yac acTp.4ac acTp.4ac acTp.4ac




Oo0mast TPYA0EMKOCTh
AMCHHIITHHL 10 y1e6HOMY 15/405 5/135 4/108 6/162
IJIAHY
KonrakTtnas padora (KP): 5,3/144 1,77/48 1,77/48 1,77/48
Jlekuuu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
[MpakTuyeckue saastus (I13) 2,65/72 0,88/24 0,88/24 0,88/24
CamocrosiTenbHas padora (CP): 7,71207 2,23/60 2,23/60 3,24/87
JK3aMeH- 3auer IK3aMeH-
Buj koHTpOJIsSi: 3a4eT / AK3aMeH 2/54 1/27 1/27
4.2 3aounas hopma:
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buisr yuebHOii paboTh! 3a4. e./ 3au4. ef./ 3au4. ef./ 3au4. e./
aK.yac aK.yac aK.yac aK.yac
Oonras TPYAOEMKOCTb
AMCIHILTHHLL 10 yeOHOMY 15/540 5/180 41144 6/216
MJIAHY
KonrakThas pa6ora (KP): 1,3/48 0,43/16 0,43/16 0,43/16
UTexuuu (JIek) 0,6/32 0,215/8 0,215/8 0,215/8
[MpakTuyeckue sansatus (I13) 0,6/32 0,215/8 0,215/8 0,215/8
CamocrositebHas pa6ora (CP): 13/470 4,3/155 3,4/124 5,3/191
IK3aMeH- 3auer IK3aMeH-
Buj koHTpoOJIsSi: 3a4eT / IK3aMeH 0,7/22 0.25/9 0.11/4 0.25/9
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujipr yueOHO# paboTh! 3a4. ef./ 3au. ej./ 3au4. ej./ 3a4. ef./
acTp.yac acTp.4ac acTp.4ac acTp.4ac
Oomas TPYAOEMKOCTh
AT O yECD O 15/405 5/135 4/108 6/162
MJIAHY
KounraxrHas padora (KP): 1,3/36 0,43/12 0,43/12 0,43/12
JTexruu (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
CamocrositerbHasi padora (CP): 13/352,5 4,3/116,25 3,4/93 5,3/143,25
JK3aMeH- 3auer JK3aMeH-
Buja KoHTpoJIsi: 3a4eT / IK3aMeH 0,7/16,5 0,25/6.75 0.11/3 0,25/6.75

AHHOTanuA padovel MPOrpaMMbl TN CIUILIAHBI
«Audpopmaruka» (61.5.16)

1. Heap aucHUNIMHBI — (QOPMUPOBAHWE Y CTYACHTOB CHCTEMBbl OCHOBHBIX TOHSTHH,
WCTIOJIb3YEMBIX JUISl TMOCTPOEHUSI BAKHEHIUX MAaTEMATHYECKUX MOJENEH, U yMEHUS

HCIIOJIB30BATh MATCMATHYCCKUC MCTObI AJId OIMMCAHUSA PA3JIMYHBIX IPOUCCCOB.




2. B pe3yabTare u3yyeHHs JUCHUILIMHBI 00yYaKOUIUIics MO mMporpaMmMe 0akajiaBpuaTa
JOJI2KeH:

Obaaoams cnenyromumu oouenpogeccuonanvuvimu (OIK) koMmneTeHIusIMH:

— BJIaJIcHUE MOHMMAaHMsS CYUIHOCTU M 3Ha4YeHHs MH(OpPMAalUU B Pa3BUTUU COBPEMEHHOIO
o0IIIeCTBe, OCO3HAHUS OMACHOCTH W Yrpo3bl, BO3HUKAIOUIMX B 3TOM IpOILECCe,
CIOCOOHOCTBIO COOMIOAATh OCHOBHBIE TpeOOBaHUS MHPOPMAIMOHHON 0e30MmacHOCTH, B
TOM YHCJIC 3alUThI rocynapctBeHHoi Tainbl (OITK-4);

— BIJIaJICHUE OCHOBHBIMH METOJaMH, CIHOCOOAMHM M CPEICTBAMHU IOJYUYECHHS, XpaHEHHS,
nepepaboTku HMH(OPMALIMK, UMETh HaBBIKM PabOTBhl C KOMIBIOTEPOM KakK CpPEACTBOM
yrpasienus unpopmarmeii (OITK-5).

3namo:

— cBoiicTBa HH(POPMAIIUH, CIOCOOBI €€ XpaHEHHs U 00pabOTKH;

— CTPYKTYpY, IPUHLHUIIBI paObOThl U OCHOBHBIE BO3MOXHOCTH DBM;

— TONOJIOTHIO U aPXUTEKTYPY BBIUMCIUTEIBHBIX CETEH;

— [PUHLUIBI aJpecaluy NoJIb30BaTeNel, KOMIIbIOTEPOB U pecypcoB B ceTu VIHTepHET;

— paznuyath U pacmuppossBath IP — agpec, ToMeHHOE UMsI KOMITBIOTEPA;

— CTPYKTYpY, IPUHLHUIIBI pabOThl U OCHOBHBIE BOZMOXHOCTH DBM;

— OCHOBHBIE THIIBI AITOPUTMOB, S3BIKH POTPAMMHUPOBAHHUS;

— CTaHJapTHBIE IPOTrpaMMHbIE OOecTIeueHus CBOEH MpodeccnoHabHOM AeITeIbHOCTH;

— aNrOpPUTMBI PEUICHHS HEMUHEHHBIX YPaBHEHHIA;

—  aNrOpPUTMbI OJJHOMEPHOM ONTHUMH3AIIHH.

Ymemu:

— MHKCaTh U OTJIAXHUBATh MporpaMMbl Ha VBA 1o pa3paboTaHHBIM alropuTMam;

— TMPUMEHSTH METOJbl MATEMATHUYECKOM CTAaTUCTUKHU AJIs PELICHUS] KOHKPETHBIX 3a/1ay;

— HCMONb30BaTh MAKeThl NPUKIATHBIX MPOrpaMM TMpU JalbHeWIeM OOy4YeHUU H
MPAKTUYECKON ACSITENbHOCTH.

Braoemy:

— HaBBIKAMHM CAMOCTOSITENIFHOTO pEIICHUS 3aJady Ha KOMIIBIOTEpPE, BKIIOYAIOIIHE
MIOCTAHOBKY 3a/1auM, pa3pabOTKy ajJropuTtMa U OLEHKY ero 3((eKTHBHOCTH METOJaMH
MaTeMaTHYeCKON CTATUCTUKHU U1 00pabOTKU SKCIIEPUMEHTA;

— METOJaMHU pealu3allii aIrOPUTMOB Ha KOMITbIOTEpax.

3. Kparkoe coaep:xanue 1MCUUIIMHBI:

3.1. ApXUTeKTypa KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:

® HCTOpUS Pa3BUTHUS BBIYMCIUTENBHON TEXHUKH U MEPCOHANBHBIX KOMIBbIOTEpOB. KpaTkas
UCTOPHUSL Pa3BUTHUS BBIUMCIUTENBHOM TEXHUKHM U TepcoHaNbHBIX KommbioTepoB (I1K).
Brruucnurensnas mammaa ®ou-Helimana u mamuna Triopunra. Pazpaborkun Hop6epra Bunepa;

eapxutekrypa IIK, ammapartneie cpenctsa IIK. HMcmonb3yemble CUCTEMBI CUUCIEHUSA,
3JIeMEHThl MaremaTuuyeckod moruku. OOmee npezncraBieHue o IIK um uX BO3MOXHOCTSIX.
OyuknuonanpHass cxema [IK, MaructpanpHO-MoaynbHbI mpuHimn noctpoeHus 1K
Amnmnaparssle cpenactsa [1K: mukponpoueccop, onepaTuBHas U K311 MaMATh, BHEIIHSAS MMaMATh,
IIMHBI ajjpeca, KOMaHA M JaHHBIX, TAaKTOBbIM reHeparop. [IpuHIMN OTKPHITONH apXUTEKTYpHI:
CUCTEeMHasl IIuHa, pa3psaHocTh. [lepudepuitasie ycrpoiictBa [1K: kiaBuarypa, MblIlb, MOHUTOP,
npuHTep U Jp. OcoOeHHOCTH MpeACTaBIeHUs JaHHBIX HAa MalIMHHOM ypoBHe. [IpemmyiecTBa
U(POBOrO TpeICTaBIeHUs] HHPOPMALMM TIepe/l aHAJIOTOBBIM IPEJICTaBICHHUEM: BBICOKOE
KayecTBO 3alUCH U OTOOpakeHHs HHQPOpMAIUH, NPOCTOTa U HAAEKHOCTh IyOIMpOBaHUS
(xomupoBanus) wHboOpMamuu Oe3 TmoTepu KadecTBa. CHCTEMBI CUWCICHUs (JecATUYHAS,
JIBOMYHAsI, BOCbMEpPHYHAs, INIECTHA/AIIATEpHYHAs), MpaBWa TEpeBOJa W3 OJHON CHUCTEMBI B
IpYTryro. OJeMEeHThl MaTeMaTHYeCKOM JIOTMKH: MOHSATHS (OopMaibHOM JIOTHMKH, OCHOBHBIE
JIOTHYECKHUE Oonepauu U popMyIibl, JJorudeckre ocHOBbI padboTsl I1K;



® KOMITBIOTEPHBIE CETH: TOMOJOTHHM ceTel, WX xapakrepucTuku. KommbprorepHas ceThb -
COBOKYITHOCTb KOMITBIOTEPOB M PA3IMUYHBIX YCTPOMCTB, oOecreuynBaromnX HH()OPMAIMOHHBIN
oOMeH MeXIy KOMIBIOTEpaMH B CETH 0€3 HCMHOJIb30BaHUSl KAKUX-IHOO MPOMEKYTOUHBIX
Hocutene nHdopmanuu. Tomomoruu cerel: 3Be3AHAs, IMIMHHASA, KOJiblieBas. CeTu 3aKpBhITOTO
TUIIA: JIOKaJbHbIE M pacHpeesIeHHbIE CEeTH, KOpIopaTUBHBIE ceTH. [IporpaMMHO-TeXHUYECKOE
ofOecrieueHue: ajganTep, KOTOPBI yIpaBiseTcsl CHEHHalbHOM MporpaMMon JipailBepoMm;
ONEpallMOHHAs CHUCTEMa, YHPABJSAIOMIAs KOMITBIOTEPOM, HPEAOCTABISIONIMM  PECypCHI;
IIPOTOKOJIBI - 0COOBIE S3bIKHU, Ha KOTOPBIX OOMEHHUBAIOTCSA MH(OpMalMel KOMIbIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'nobanbubie cetn paznuuHoro macirada (WAN —Wide Area Net, MS
Network wu Internet). Bosmoxnoctu cetu WuTepHer. OnekrtpoHHas modta. [octym
uH(popMallMOHHBIM pecypcaMm. Cucrema TenekoHepeHIil. Anpecanus U TMPOTOKOJIBI B
WNurepHer;

® MyJIbTUMEUA — JUAJIOroBasi KOMIIbIOTEpHAsl CUCTeMa, 00eCIIeurBaroIas CHHTE3 TEKCTa,
rpaduku, 3ByKa, peud M BHJIC0. YCTpOWCTBa MylnbTUMeana. TpeOoBaHUS K MYJIbTUMETUHHBIM
CpeAcTBaM KOMIIBIOTEpOB. PacimmpenHble BO3MOXXHOCTH 00pabOTKH, MpeoOpa3oBaHusi, CHHTE3a
nHpopmanuu (KOMITBIOTEpHAsT aHUMAITUs, MOAU(PUKAIM U300paKEeHUH, TpeXMepHas rpaduka).
MynbsTuMeauitHbIe porpaMMel. [IporpaMmsel pegakTupoBaHus, MOHTaXa 3ByKa U BUJ1€0. Buaeo-
penaKkTopbl, MOAYIH cHeiP(PGEKTOB, MOHTAKHBIE CTYOUH. OJIEKTPOHHBIE MpPe3eHTAIUU
(ocHoBHBIE BO3MOXKHOCTH MS PowerPoint), sTambl co3maHus Tpe3CHTAIMA, CTPYKTypa
Ipe3eHTalNi 1 0COOEHHOCTH PabOTHI C PETAKTOPOM.

3.2. IlporpamMHOe oOecrieueHue:

® CTPYKTypa OINEPAI[MOHHBIX CHUCTEM, MaKeThl MPUKIaAHBIX mporpamm, Microsoft Office.
Knaccudukanus nporpaMMHbIxX cpeacTB. CHCTEMHOE U IPUKIIATHOE TPOrpaMMHOE 0OecrieueHe
ITK. O630p onepanmonnsix cucreM (OC). [Ipunnune! coznanus u cocrtaB OC: spo, untepdeiic,
npaiiBepel. Kpatkas xapaktepuctuka WINDOWS, monyneHblil npuniun noctpoenus. Cpena
WINDOWS: oxHa, ux 3JIeMEHTBI, paboTa B MHOTOOKOHHOM pexume. Paborta ¢ oObekramu
WINDOWS. Apnbiku u paborta ¢ Humu. [lanku: cozmanue, nmepeMMEHOBaHKE; KOTMPOBAHUE U
nepeMenieHrue o0beKTOB (MarnoK U SPJBIKOB), yaajdeHue o0bekToB. Kop3uHa U ee Ha3HaueHUE.
Hactpoitku WINDOWS: nata u Bpemsi, HaCTpoilka MBIIIH, JKpaHa. DJIEMEHTbl TEXHHUYECKOTO
cepuca [IK: ycTaHOBKa onepanMOHHOW CHUCTEMBI, CO3IaHUE UHIAWBHAYaJbHOW ONEpPalMOHHON
cpebl MOJIb30BaTeNs, MOJJAEpKKa LETOCTHOCTH MH(OpMAIUK, paclIMpeHHe U MOJEpPHU3ALUS
KOH(HTypaIHy anmapaTHbIX | MPOrPAMMHBIX CPE/ICTB

e TexcroBelil pepaktop WORD, pemakTopsl MaTeMaTHUYECKUX M XUMHUYECKUX (POpMyI.
OCHOBBI HUCHOJB30BAHUS MPOTpPaMM OOILEro Ha3HadeHHus (KpaTkuik 0030p) Ha mpumepax
TekcToBoro penaktopa WORD, penakTopoB MaTeMaTH4eCKMX M XMMUYECKUX (OpMYI.
OcoOenHoctu TekctoBoro perakropa WORD. Bson u pepaktupoBanue tekcra. KonupoBanue u
nepemelneHre 00beKToB, pabora ¢ Tabnuamu. Beroop Buaa, pasmepa mpudTta, popmatupoBaHue
cuMBOJIOB U a63arieB. Konuposanne ¢opmara. OcCOOEHHOCTH CO3/IaHHS CCBIJIOK, OTJIaBJICHUH.
Co3nanne JOKYMEHTOB Pa3iMUYHBIX (OpM (CTaHIAPTHBIX M HECTaHIAPTHHIX). Vcmoip3oBaHue
pellakTopa MaTeMaTH4eCKUX (OpMyJT B TEKCTOBBIX JOKYMEHTaX. Penakrop Xxumuueckux ¢popmyi,
Ha3HaueHue u ocoOeHHocTu paborel. KommpoBaHue XuUMHUECKUX (OpPMYIT B TEKCTOBBIE
JIOKYMEHTBI.

e Cucrema ympasieHus 6azamu naHHBIX ACCESS: cosznmanue monp3oBatensckunx CYB/],
(dbopmupoBaHue 3anpocoB, 0TueToB U GopM. MHpopmarmonnsie cucrembl. CUCTEMBI yIIpaBJIeHUS
OaHKaMu 1 Oa3aMu JaHHBIX. Persimonnas Moienb JaHHbIX. CTPYKTypa 3alrcH, METOABI TOCTYIIa
k uHopmarun. OOmen panHeiMu ¢ Jpyrumu npuinoxeHusmu WINDOWS: TtekcToBbMU
penaKkTopaMu U JIeKTPOHHBIME Tabmuiiamu. Pensunonnast 6a3a nanabix ACCESS. 'maBHOE 0KHO,
MEHIO KOMaH], TaHelb WHCTpyMeHToB. Co3maHWe W OTKpbITHE 0a3bl JaHHBIX. BBom u
pEellaKTUPOBaHHE JaHHBIX B pEXHMME TaOMUIBI U peXHUMe KOHCTpykTopa. dopmMupoBaHHe



3arpocoB. 3ampockl MPOCThIE © MHOTOTAOIMYHBIE, 3aMIPOCHl ¢ ycaoBuaMU. Co3laHHe OTYETOB U
dbopm. Texuonorus peanuzamnuu npoctermx 3aaad cpeacteamu CYBJ] ACCESS.

e PenieHre BBIUMCIUTEIBHBIX 3adad ¢ wucnoib3oBanueM EXCEL: obOpaborka Tabuwil,
NOCTpOeHHE TpaUKOB W JUarpaMM, BBIUYMCIEHHE MATPUYHBIX BblpakeHUil. Ha3nauenue
anexkTpoHHbIXx Tabmun (MS EXCEL). Oco6ennoctu Tabmuunoro mporieccopa EXCEL u
UCIIOJIb30BAaHUE €ro JJIs pellleHus] HHPOPMALMOHHBIX U MHKEHEPHBIX 3a/1a4. TeXHUKa paboThl ¢
EXCEL. Oxkno EXCEL. AGconroTHass W OTHOCHTENbHAs anpecanus. BeiieneHue sdeexk,
nepemelnieHue no padouemy iucty. Pacuer no ¢popmynam. Konuposanue dpopmyin. Iloctpoenune
rpa¢ukoB. PacueT hyHKIIMOHAIBHBIX 3aBUCUMOCTEH U MOCTPOEHHUE TpaprUeCKuX H300paKEHHH C
ucrnonb3oBanueM cranfgaptHeix ¢ynkumii EXCEL u  wmacrepa ¢ynkuuit. Iloctpoenue
IIOBEPXHOCTEH € UCIOJIb30BaHUEM MacTepa auarpamm. Pabora ¢ tabmunamu. @opmatupoBaHue,
opopmnenne Tabmun. YwucioBele W MoNb30BaTeibckhe (Qopmarbl. CBOgHBIE TAOIMIIBL.
[Toctpoenue auarpamm. PazpaboTka 1 peanusanus IpOCTEHIINX aITOPUTMOB C UCIOIb30BAHUEM
Bo3MokHOocTelt EXCEL (HaxokaeHne MaKCUMalbHOTO (MHUHMMAJIBHOTO) 3JIEMEHTa BEKTOpa U
MaTpHIlbl, HAXO0XJIEHHE CYMMBI JJIEMEHTOB BEKTOpa M MATPHIIbI, BBIUMCICHHUE MATPUUYHBIX
BBIPOKCHHM ).

3.3. AIropuT™MbI 1 OCHOBBI IPOIPaMMUPOBAHUS:

e AJITOPUTMBI, TUIIBI alropuT™MoB. [ToHATHE anropurMa u ero cBoiicta. CriocoObl 3anucu
ITOPUTMOB. MOy TbHBIN IIPUHIIUIT TIOCTPOCHHUS AITOPUTMOB U TIPOTPAMM.

® XapaKTepUCTUKU S3BIKOB MporpaMMupoBaHusi. OCHOBHBIE CTPYKTYPHI M TIPUHIIMITBI
CTPYKTYPHOTO IpOrpaMMHpoOBaHus wunocTpauusa. CTpyKTypHOE MpOrpaMMHUpOBaHHUE, €ro
ocobenHocTH. TexHoorusi OOBEKTHO-OPHUEHTHPOBAHHOTO TPOTPaMMHUPOBAHUS; CBOICTBA
SI3BIKOB: HACIIEJIOBAaHHUE, WHKANCYIANUs, ToauMopdu3M. TTOHATHS S3BIKOB: KIAcChl B OOBEKTHI.
OBouronys U KiaccupUKalys A36IK0B IporpaMMupoBanust. [IoHATHS TpaHCIAUY, KOMIWIALIH,
UHTEpIpEeTalii, WX pa3andus. ba3oBble anropuTMHUYECKHe KOHCTPYKIMHU (CIeTOBaHHE,
BETBJICHUE, IIOBTOPEHME), HpUMepbl uX peanu3auud. OCHOBHbIE KOHCTPYKLUHU S3BIKOB
IpOrpaMMHUPOBaHUs. SI3bIKH IPOrPaMMUPOBAHUS BHICOKOTO YPOBHSI.

e BriynciuTenbHble aIrOpUTMbl U NpOrpaMMHbIE peanu3auuu Ha VBA nns oO6paboTku
uHpopmanuu Ilponecc pemenus 3agad Ha koMnbloTepax. [IporpaMmmupoBanue Ha s3pike VBA:
OCHOBHBIE ONEPATOPBI SA3bIKa, MpoLenyphl U GyHKIKU. Pa3paboTka u peamuzaiys NpocTerImx
anropuTMoB 00paboTKK HH(popManny (pereHne 3a1a4 ¢ OJHOMEPHBIM 1 MHOTOMEPHBIM 00bEMOM
uHpopmanun). YnciaeHHble METO/Ibl aHaIM3a OAHOTO HEJMHEWHOro ypaBHEHMs: IMOMCK KOpHEM,
peleHre 3agadd OJHOMEPHON ONTHMH3AaIWU (HAXOXKICHHE TOYEeK MaKCUMyMa W MHHHAMYyMa
¢byHkuuu). MeToasl cTaTUCTUYECKOH 0OpaOOTKM pe3yilbTaToB HM3MEPEHHUH OJHOM BEIWYMHBI:
BBIUHMCIICHHE TOYSUHBIX (CPEIHETO, UCIIEPCHUH, CTaHAApTa) M HHTEPBAIBHBIX OIICHOK CITyJaitHON
BEJIMYMHBI.

3.4. 3amuTa undopmanuu:

AJNTOpUTMBI 3aIMTHI HH(MOPMAIIUN: METOABI 3aIlIUThI, KOMIIBIOTEPHBIE BUPYCHI 1 60pb0a ¢
HuMH. [loHsATHE O0€30MacHOCTH KOMITBPIOTEPHOH WH(pOpMAIMK: HaJIeKHOCTh KOMITBIOTEPA,
COXPaHHOCTh JIaHHBIX, 3aIlUTa OT BHECEHUS W3MEHEHHMH HEYNOJIHOMOYEHHBIMU JIUIIAMH,
COXpaHEHHE TaifHBI TEPEMTUCKH B AIEKTPOHHOU CeTH. MeTO bl pean3aliy 3aiu Tl HHPOPMAIIHH:
nporpaMMHBbIe, amnmnapaTHble, OpraHu3aluoHHbE.  McTopus BO3HHUKHOBEHHMS BHUPYCOB U
aHTuBUpYycoB. CrocoObl 3apakeHus, 3alIUThl U O0prObI ¢ Bupycamu. OcoOeHHOCTH PadOTHI
QITOPUTMOB BUPYCOB: PE3UACHTHOCTD, MOTMMOP(HUIHOCTD U caMmoludpoBanue. KommnbroTepHbie
BUpPYCHI, UX crenuduka u antuBupycHsle nporpammsl (Kacnepckuii, Dr. Web, Avast, AVG).
Crioco6bl mmdpoBaHus U Tepenadyd HHGOpPMAMM Ha JanbHUE paccTOsHUS. OTKpBITBIA U
3aKpBITHIN KITF0UM muppoBanus. Jledparmenraus aucka.

4. O0beM yueOHOH AUCHUILIMHBI:
4.1. Ounas dopma:

Bunsl yueOHol paboThI B 3agernbix | B akanewm. wacax | B actponom.
eIMHUIIAX qacax




OO01mast TPYA0eMKOCTh THCIUIIJIHHBI 3.0 108 81
10 y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 1,3 48 36
Jlabopatopusbie 3ausTus (J1ao) 1,3 48 36
CamocrositesibHas padora (CP): 1,7 60 45
PacuetHo-Tpaduueckue padboTh 0,6 20 15
Pedepar 0,3 10 75
Jpyrue BUIbI CaMOCTOSITEILHON pabOThI 0,8 30 225
Bu1 koHTpOJIsI: 3a4eT / IK3aMeH - 3auer -
4.2 3aounas opma:
Bunbl yueOHOM paboThI B 3auetHbix B akanem. B acTponom.
SIMHUIIAX gacax qacax
O0uas TpyA0eMKOCTb M CUUILIHHBI IO 3.0 108 81
y4eOHOMY ILIAHY
KonraktHas pa6ora (KP): 0,34 12 10,5
Jlaboparopusbie 3ausatus (J1ab) 0,28 10 7,5
[Tpaktuyeckue 3anstus (I13) 0,06 2 3
CamocrositeabHasi padora (CP): 2,56 92 67,5
PacuetHo-Tpaduueckue padboTh 0,6 20 15
Pedepar 0,3 10 7,5
Jpyrue Buapl caMOCTOSTENIbHON pabOThI 1,72 62 45
Bua koHTpoIsA: 3a4eT / IK3aMeH 0,10 3auer (4) 3auer (3)

AHHOTaNMs padoyeii MpPorpaMMbl THCHHILTHHbI
«®uszuka» (b1.5.17)
1. Ieab AMCHUIUIMHBI — TPUOOpPETCHUE CTYAEHTaMH 3HAHWHA O OCHOBHBIM pa3jieiam

(GU3MKY U YMEHHIO IPUMEHSTH UX B APYTUX €CTECTBEHHOHAYYHBIX TUCHUIUIMHAX.
2. B pe3yabTare u3yyeHHs JUCHHUILUIMHBI 00yYAIOIIMIiCS MO MporpamMme 6akajiaBpuara

JOJIKEH.

Obnadams crnenyrommumu oowenpogeccuonanvruimu (OIK) komnereHusImMu:
— CHOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJIb30BaTh
npodeccuonanpHoi nesrenbroctr (OITK-1);

OCHOBHBEIC

3aKOHBI

buzukn

TOTOBHOCTh MHCIOJb30BaTh 3HAHHUS O COBPEMEHHOW (U3NYECKOM KapTHHE MUpa,
MIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUHU BEILIECTBA JIJIsl MOHUMAaHUS
OKpyXaromiero mupa u sisiieanit mpuposl (OI1K-2).

3namu:
¢u3nyecKkue OCHOBBI MEXaHWKHM, (U3UKKM KojeOaHUH U BOJIH, JJIEKTpUYECTBA M
MarHeTH3Ma, IEKTPOAMHAMUKH, CTATUCTHYECKOW (PU3UKU M TEPMOJINHAMHUKH, KBAHTOBOM
¢bu3uku;
CMBICT (yHIAMEHTAJIbHBIX (U3MUYECKUX 3aKOHOB, MPUHIMUIIOB M IOCTYJIAaTOB; HX
(hOpPMYITHPOBKH U TPaHHIIBI TPAMEHUMOCTH,
CBSI3b IIMPOKOTO Kpyra (U3MYECKUX SBICHUN ¢ (QyHIAaMEHTAIbHBIMH MPUHLUUIAMU H
3aKOHaMH (pU3MKH;
OCHOBHBIE METO/Ibl PEIICHUS 3a/1a4 110 ONKUCAHUI0 (PU3UUECKUX SIBICHUI;
METO/BI 00pabOTKHM PE3yIhTATOB (PU3NUECKOTO IKCTIEPUMEHTA.

Ymems:
MPUMEHATh TEOPETUUECKUE 3HAHUS U IKCIIEPUMEHTAIbHBIE METO/bl MCCIIEOBAHUS MPH
pelieHny npodecCuOHAIBHBIX 3aa4;



— TMpPOBOJAUTH PACYETHI, OCYHIECTBIATh aHAJU3 U Ha OCHOBE 3TOTrO JIelaTh 0OOCHOBAaHHBIE
BBIBOJIBI;

— AHATU3UPOBATh PE3YJbTaThl HAOJIIOJEHUN U 3KCIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U TIPUHIIMIIOB (PU3HKH;

— OompeaeniaTh XapakTep (PU3MUYECKMX IPOLECCOB IO KOMIUIEKCY 3KCHEpHUMEHTAIbHON
uHbOpMaLUY IPU OMOLIM I'paUKOB, TAOJIHI U YPABHEHUH;

— MpPEeICTaBIATH 00pabOTaHHYIO IKCIEPUMEHTAIBHYI0 M TEOPETUYECKYI0 MH(POPMALUIO B
YCTHOW M TNHCbMEHHOW (opMe, B TOM YHCIE C MCIOJIB30BAHUEM COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHH.

Brnaoemy:

— HaBbIKaMU PabOTHI C UPOKUM KPYroM (prU3HUECKHX IPUOOPOB 1 000PYIOBAHHUS;

— HaBblKaMU 0OOOCHOBAHMS CBOUX CYXKIEHHUH U BbIOOpA METO/1a UCCIIEI0OBAHHUS;

3. Kpartkoe cogep:xanue JUCUMIIIIMHBI:

Cemectp 2
BBenenue
[Mpeamer ¢uzuku. MeToas! pU3MYECKOro UCCIETOBAHUS: OIBIT, TUIIOTE3a, IKCIIEPUMEHT, TEOPHSL.
1. ®uznyeckue OCHOBBI MEXAHUKH

IIpenmer kunematuku. Ilepememenue, CcKopocTb, yckopeHue. Kunematnueckue
XapaKTEpUCTUKU BPALIATEIbHOIO JBHKEHUS. 3aKOHbI Hbr0TOHA. 3aKOH BCEMUPHOTO TATOTEHUS.
JIBi>keHue Tena TEepeMEHHOM Macchl. 3aKOH BCEMHUPHOIO TAroTeHus. JIBukeHue Tena
nepeMeHHoM Maccbl. Y paBHeHUs: Memepckoro. @opmyna L{nonkosckoro. Ynpyruii u Heynpyrui
yaapsl 1apoB. MOMEHT HWHEpUMH MaTEpUaJbHOM TOYKM W TBepAoro Ttena. KuHemaruka
rapMoHudeckux Kkosebanuil. JuddepeHunanbHoe ypaBHEHHE TapMOHHYECKUX KOJ€OaHUIL.
[TonsiTue o0 3aTyxalOUMX W BBIHYXJIEHHBIX KojeOaHusix. BomHoBoe aBmkenue. BomiHbl
IIPOJOJIbHBIE U TIOTIEPEYHBIE.
2. OCHOBBI MOJICKYJISIPHOM (pr3HKH

OneMeHThl TEpMOJUHAMUKY U (U3ndecKoil kuHeTuku. MneansHelil ra3. Pacnpenenenue
BonbiimMana u ero obOmedusnueckuid cMmbici. PeanbHbii Ta3. YpaBHeHue Ban-nep-Baanbca.
Tepmoaunamuyeckuid Meton B (usuke. PaBHOBecHble cocrosiHMA. Hauana TepMoauHaMMKH.
[ukipl. DHTpONHS U €€ CTAaTUCTUYECKOe ToJKoBaHHe. SBineHue nepenoca. JAuddysus. 3akon
@uka. TemonpoBoaHocTh. 3akoH Pypbe. BHyTpeHHee Tpenue (Bs3kocThb). 3akoH HproToHA.
3. DaexTpocTaTHKa U MOCTOSHHBIN 3JIEKTPUUECKUN TOK

3akon Kynona. Teopema Ocrtporpanckoro-I'aycca. Jlumons. JMAIEKTpUKH B
AEKTPOCTATUYECKOM ITOJIE.
Cemectp 3
1. DnekTpoMarueTu3m

3akoH Awmmepa. 3axkoH buno-Casapa-Jlammaca. Cuna Jlopenna. MarneTtuxku.
DneKTpoMarHuTHast UHAYKIMs. Y paBHeHHe MakcBela.
2. Onrtuka

Wnrtepdepenus BonH. Jdudpaxuus BonH. [lonspuzanusa BonH. TemioBoe H3TydeHUE.
3akoH Kupxroga. I'mnoresa [Inanka. KBantoBoe 00BsCHEHHE TEIUIOBOrO M3JIydyeHHs. DPPeKT
Kowmnrona. Snepuas moaens aroma. [loctymnarst bopa. ATom Bomopoaa o bopy.
3. DneMeHTHI KBAaHTOBOW (DPU3HKU

I'mnotesa ne bpoinsa. BonnoBoe ypaBHenue [lpeannrepa st cTalliOHAPHBIX COCTOSTHUM.
Omnsitel IllTepna-I'epnaxa. MuorosnexktponHsiii atom. O¢ddekr 3eemana. IMpunnun Ilaymm.
KBanToBBIE CcTaTucTHUecKHe pacnpeneneHus boze-OitHmreiinHa n ®epmu-/upaka. DOHOHBI.
3akonsbl Jlebast n DiHIITeHA. XapaKTepUCTUKH AApa: 3aps]], Macca, SHEPrus CBSI3U HYKJIOHOB.
Snepnsle peakunn. OyHaaMeHTaNbHbBIE B3aUMOJEHCTBHS M OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX
YacTHLL.

4.00beM yueOHOH TUCHHUIIINHBI:
4.1. OuHas popma:

Bcero 2 cemecTp |3 cemecTp




Bunst yueOHOI paboThl 3a4. ex./ 3a4. ex./ 3a4. ex./
aK.uac aK.uac aK.uac
Oo0mas Tpy10eMKOCTh JUCHHILJIMHBI 110 Y4eOHOMY ILIAHY 10/360 4,0/144 6,0/216
Konrakrnas pa6ora (KP): 3,6/128 1,35/48 2,25/80
Jlexuun (Jlex) 1,35/48 0,45/16 0,90/32
JlaboparopHsie anstust (JIad) 0,9/32 0,45/16 0,45/16
IMpaktuueckue 3austus (113) 1,35/48 0,45/16 0,90/32
CamocrositesibHas padora (CP): 4,4/160 1,65/60 2,75/100
Bua xoHTpoJs: 3a4eT / IK3aMeH 2172 IKk3aMeH | JK3aMeH
1/36 1/36
Bcero 2 cemecTp |3 cemecTp
Bujibi yaebHol paboTsi 3a4. e/ 3a4. ef1./ 3a4. ej1./
acTp.uac acTp.yac | acrp.4yac
O011asi TPYA0EMKOCTD JUCIUILIMHBI 110 YYeOHOMY IJIaHy 10/270 4,0/108 6,0/162
Konrakrhas padora (KP): 3,6/96 1,35/36 2,25/60
Jlexuuu (Jlek) 1,35/36 0,45/12 0,90/24
Jlaboparopusie 3austus (J1ab) 0,9/24 0,45/12 0,45/12
IpakTrdeckue 3anstus (113) 1,35/36 0,45/12 0,90/24
CamocrositesibHas padora (CP): 4,4/120 1,65/45 2,75/75
Bua xoHTpoJs: 3a4eT / IK3aMeH 2/54 OK3aMeH | JK3aMeH
1/27 1/27
4.2. 3aounas ¢popma:
Bcero 2 cemecTp |3 cemecTp
Bujibi yuebHol paboTst 3a4. e1./ 3a4. e1./ 3a4. ef1./
aK.gyac aK.gyac aK.gyac
O01mas TPYA0eMKOCTh JHCHMILIHHBI M0 Y4eOHOMY ILUIAHY 10/360 5,0/180 5,0/180
KonrakTHas pabora (KP): 0,89/32 0,33/12 0,56/20
Jlexuun (JIex) 0,33/12 0,11/4 0,22/8
Jlaboparopusie 3ansaTus (J1ad) 0,22/8 0,11/4 0,11/4
IMpaktrueckue 3austus (113) 0,33/12 0,11/4 0,22/8
Camocrositesqibaas pa6ora (CP): 8,61/310 4,42/159 4,19/151
Bun kouTpousi: 3a4er / IK3aMeH 05/18 JKk3aMeH | JK3aMeH
' 0,25/9 0,25/9
Bcero 2 cemecTp 3 cemectp
Buter yueOHoit padoter 3a4. ef1./ 3a4. e1./ 3a4. e1./
acTp.4ac acTp.4yac acTp.4yac
Oo0mas TpyA0eMKOCTh AUCHMIIJIMHBI 10 y4eOHOMY 10/270 4.0/108 6.0/162
ILUIAHY ' '
KonrakTHas padora (KP): 0,89/24 0,33/9 0,56/15
Jlexuun (Jlex) 0,33/9 0,11/3 0,22/6
Jlaboparopusie 3ansaTus (J1ad) 0,22/6 0,11/3 0,11/3
Ipakrrueckue 3anusatus (113) 0,33/9 0,11/3 0,22/6
CamocronrenbHas padora (CP): 8,61/232,5 4,42/119,25 |4,19/113,25
Bua koHTposi: 3auer / IK3aMeH 05/135 JK3aMeH JK3aMeH
' ' 0,25/6,75 0,25/6,75




AHHOTaNuA padoyeil NporpaMMbl JMCUUILTHHBI
«O6masi u Heoprannveckas xumus» (b1.5.18)

1. Heap aMCHUNJIMHBI — TPUOOpPETECHHE 3HAHUH M KOMIIETEHIMH, (HOpMHpOBaHUE
COBPEMEHHBIX IMpPEACTaBICHU B 00JacTH TEOPETUUYECKHMX OCHOB XUMUU U XHMUU
JJIEMEHTOB.

2. B pe3yjbTaTe U3yuyeHHsl JMCUHUILIHHBI 00yYaKOIIMiicsl 0 MporpamMMe GakajaBpuara
JMOJIKEH:

Obnadams crnenyrommumu odbwenpogheccuonanvrvimu (OITK) kommeTeHIUAMU:

— CIOCOOHOCTBIO W TOTOBHOCTBIO HCIOJIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCHHUIUIAH B podeccronanbhoi aesreiaproctu (OITK-1);

— TOTOBHOCTBIO MCIOJIb30BATh 3HAHUS O CTPOCHUH BEIIECTBA, IPUPOAEC XUMHUYECKON CBS3U
B Pa3JIMYHbBIX KJIaccax XMMHUYECKUX COCIMHEHUN JJIsl TOHUMaHUsI CBOMCTB MaTEpPUAJIOB U
MeXaHU3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAIOIIUX B oKpysxatoiiem mupe (OITK-3).
3uame:

— BJEKTPOHHOE CTPOCHHE aTOMOB U MOJIEKYJI;

— OCHOBBI TEOPUHU XMMHYECKOM CBSI3U B COCIMHEHUSX PA3HBIX THUIIOB, CTPOCHHE BEILIECTBA B
KOHJCHCUPOBAHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYECKUX IPOLECCOB M XapPaKTEPUCTHKU
PaBHOBECHOI'O COCTOSIHUS,

— METOJIbl ONKMCAHUS XUMHUYECKHUX PaBHOBECHUM B pacTBOpax 3JIEKTPOJUTOB, CTPOCHHUE U
CBOMCTBA KOOPAMHAIIMOHHBIX COCTUHEHUI;

— XHMHMYECKHE CBOMCTBA 3JIEMEHTOB PA3JIMYHBIX TPYII NEPUOAUYECKOM CHCTEMBI M HX
BaXHEHUIITNX COCTUHECHUM;

Ymems:

— BBINOJHATH OCHOBHBIE XHUMHUYECKHE ONEPAMU, ONPEACISATh TEPMOAUHAMHYECKUE
XapAKTEPUCTUKUA XUMUYECKUX PEAKIIUN U PAaBHOBECHBIC KOHIICHTPAIIMH BEIIECTB;

— HCMOJIb30BaTh OCHOBHBIE XUMUYECKHE 3aKOHbI, TEPMOJUHAMUYECKHUE CIIPABOYHbBIC TAHHBIE
JUTS peleHus Mpo¢eCCHOHANBHBIX 33]1a4;

— TPOTHO3UPOBATH BIMSHHUE PA3TUYHBIX (JAKTOPOB HA PABHOBECHE B XMMHUYECKUX PEAKIIHSIX;
Bnaoemw.:

— TEOpPETUYECKUMH METOJIaMH ONKCAHUS CBOMCTB MPOCTHIX M CIIOKHBIX BEIIECTB HA OCHOBE
BJIEKTPOHHOTO CTPOCHHS MX AaTOMOB M TIOJOXKEHHS B MEPUOJUYECKON CHCTEME
XAMHYECKHUX DJICMCHTOB;

— DKCIEPUMEHTAIbHBIMU METOJIaMU  ONPENENIEHUsS HEKOTOPBIX  (U3HKO-XUMHUYECKUX
CBOWCTB HEOPTAHUYECKUX COCTMHEHUN.

3. KpaTkoe coaep:kaHue TUCHUILINHBI:

CrtpoeHue aTOMOB U MEPUOTUUECKHI 3aKOH.
BonHoBbIe cBoiicTBa MaTepHalbHBIX OOBEKTOB. YpaBHeHue ne bpoiinsa. CooTHomieHue
HeonpeneneHHoctei ['elizenoepra. [lonstre o kBaHTOBOM Mexanuke U ypaBHenuu llpenunrepa.
CoBpemenHas (OpMyIHpPOBKa MEPHOIUIECKOTr0 3akoHa. [lepuoanueckas cucreMa u ee CBA3b CO
CTPOCHHMEM aTOMOB. 3aIlOJIHEHHE JJIEKTPOHHBIX CIIOEB M 000JOYEK aTOMOB B MEPHOIUYECKON
cucteme saemeHtoB /.M. MengeneeBa. CTeneHH OKHUCICHHSA. BaHelIne OKUCIUTEIH H
BOCCTAHOBUTENW.  BaxkHeillmme cXeMbl MpEeBpalleHUs  BEIIECTB B OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIX.

XUMUYECKasi CBSI3b U CTPOCHUE MOJIEKYII.
KoBasieHTHast CBsI3b, OCHOBHBIE IOJOXKEHUS METO/Aa BaJCHTHBIX CBsizeil. PaccMoTpenue cxem
NEPEeKpbIBAaHUS aTOMHBIX opOuTaneil mpu oOpa3oBaHMM CBsA3el B Mosekyiax. OCHOBHbIE
MOJIOKEHHUs MeTo1a MoJieKysapHbIX opouTtaneit (MO JIKAO). O6miue cBeeHus: 0 KOMITTIEKCHBIX
COEIMHEHUSX, UX CTpPOCHHE. MEXKMOJIEKYJIsIpHAsS M BHYTPUMOJICKYJISIpHAS BOJOPOHAS CBS3b.
Honnast cBsi3b Kak TpeAeNbHBIN clydall KOBaJICHTHOH cBs3u. OOmue mpenacTaBleHUs O



MEXMOJIEKYJIIPHOM  B3aUMOJICUCTBUHU: OPUEHTAMOHHOE, HWHIYKIMOHHOE, JUCIEPCHOHHOE
B3aUMOJICUCTBUSL.

DHepreTuka peakinii 1 XuMUYECKOe PaBHOBECHE.
[TonsiTie O XMMHYECKOM TEpPMOAMHAMHKE, TEPMOAMHAMUYECKHE (YHKIHMH COCTOSHUS
(xapakTepuctudeckue (GyHKIUHM). XHMHUYECKOE paBHOBecHue. VICTHHHOE ©  Kaxymieecs
paBHOBecusi. KoHCTaHTa XMMUYECKOTO paBHOBECHSI. DJICKTPOXUMHUECKUE MPOIIECCHI, TOHITHE 00
AJNIEKTPOJIHBIX TMOTEHIMaNaX. OJEKTPOABUKYILAS CUJIA OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuMii U KpUTEpU CaMONIPOU3BOJIBHOTO MPOTEKAHUSI IPOLIECCOB.

PaBHOBecus B pacTBOpax
[Tpoueccrl, conpoBokaarone 00pa3oBaHUe KUIKUX UCTHHHBIX PAaCTBOPOB HEIIEKTPOIUTOB U
AJNIEKTPOJIUTOB.  ACCOLIMMPOBAHHBIE M  HEACCOLUMUPOBAHHBIE  AJEKTpoUTHL.  CTeneHb
nuccormanuu. Koncranra auccounannu. PaBHoBecue B cucrteMe, COCTOAIIECH U3 HACBIILIEHHOTO
pacTBOpa MaJOpaCTBOPUMOIO 3JIEKTPOJIMTa W €ro KpucTauioB. PaBHOBecue B pacTBOpax
KOMILJIEKCHBIX CO€IMHEHUI. PaBHOBECHE AriccolMaliK BO/bl, HIOHHOE IPOU3BEECHUE BOBI U €r0
3aBUCUMOCTB OT Temmneparypsl. llkana pH. I'maponus conen.

CKOpOCTh peakiuii U KaTajius.
[Tonsitne o xumudeckoit kuuetuke. OTHOCTATUNHBIC U CIIOKHBIC PEAKIIMU. 3aKOH JIEHCTBYIOIINX
Macc. Koncranta ckopoctu peakuuu. MONEKYJISpHOCTh U MOPSAJIOK peaKuuu. 3aBUCUMOCTh
CKOPOCTH pEaKIIMH OT TEMIIepaTypbl; SHTAIBIHUSA aKTUBAIIMU. | OMOTEHHBIH U TE€TEPOTCHHBIN
KaTaJius.

XHMHSA S- U P- JJIIEMEHTOB

Bonopon-niepBbiii 351eMEHT MEPUOAMYECKOM CHUCTEMBI, €ro JBONCTBEHHOE IOJIOKEHHE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoaudeckoil cuCTeMbl. 3aKOHOMEPHOCTH B U3MEHEHUU
SNIEKTPOHHBIX KOHGUTYpalMii, BEITUYUH PAJAUYCOB, SJICKTPOOTPUIATEIILHOCTH U JHEPTUU
WOHU3AIMKA aTOMOB. TUMTUYHBIC CTENIEHU OKHUCIICHHUS. XMMUUYECKHE CBOMCTBA MIPOCTHIX BEIIECTB.
3aKOHOMEPHOCTU B CTPOEHUM U CBOMCTBAaX OCHOBHBIX THUIOB coequHeHuil. IIpuponHbie
COCIMHEHUS, TIOJIYUCHHUE U IPUMEHEHHUE.

Xwumus d- u f- anemenrtos

OneMeHThl 3-12 Tpynm NEepUOIUYECKONM CHUCTEMBbl. 3aKOHOMEPHOCTH B HW3MEHEHUH
AIIEKTPOHHBIX KOHPUTYpaAIUi, BETUYUH PAUyCOB, JHEPTHUH HOHU3AIINH, XaPaKTEPHBIX CTENeHel
OKHCJICHUs, KOOPJMHAIIMOHHBIX dYHCeN aTtoMoB. [lpuponHbie coeauHEHUs, TMOJIYYeHHE U
COTIOCTaBJICHHE (PU3HUECKUX M XUMUYECKUX CBOMCTB MPOCTHIX BemecTB. CTpOEHUE U CBOMCTBA
OCHOBHBIX THIOB coeauHeHuit. OcobeHnoctu f- ameMeHToB.

4.00beM yueOHOI THCIUNTHHBI:

4.1. Oynas dopma:

Bcero 1 cemectp 2 cemMecTp
Bunpt yueOHoI paboThI B3au. | Bakang. | B3au. | Bakang. | B3au. | Bakan.
el. yacax e/l yacax e/l yacax
OO0mas Tpy10eMKOCTh
AUCHUILUINHBI 0 y4eOHOMY 12 432 7 252 5 180
ILUIAHY
AYAUTOpHBIE 3aHATHS: 4,44 160 2,67 96 1,78 64
Jlexuunu (JIex) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,89 32 0,89 32 - -
JIaboparopHsbie 3ansTus (J1ab) 1,78 64 0,89 32 0,89 32
CamocrosiTesbHast padoTa 5 56 200 333 120 297 80
(CP): ’ ’ ’
CaMocTosiTenbHOE U3yUeHUE 556 200 333 120 297 80
pa3AaesnoB JUCUUTUIAHBI ' ' '
Bupa xoutpoas: 3auer / 2 72 1 36 1 36
IK3aMeH




Bcero 1 cemecTp 2 cemMecTp
Bunpl yueOHoI paboThI B3au. | Bacrp. | B3au. B actp. 32{ B actp.
el qacax el qacax en ' Jacax
OO0mas Tpy10eMKOCTh
AUCHUILINHBI 10 y4eOHOMY 12 324 7 189 5 135
IUIAHY
AyIuTOpPHBIE 3aHITHS: 4,44 120 2,67 72 1,78 48
Jlexuun (JIek) 1,78 48 0,89 24 0,89 24
[Ipaktrueckue 3ausarus (I113) 0,89 24 0,89 24 - -
Jlabopatopubie 3ausTus (J1ao) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHasi padoTa
(CP): 5,56 150 3,33 90 2,22 60
CamocTosTenbHOE U3Y4YCHUE 556 150 333 90 299 60
pa3zienoB AUCITUTUINHBI ’ ' ’
Bua konTpoJIs: 3a4ueT / 3K3aMeH 2 54 1 9K3aMeH 1 JK3aMeH
(27) (27)
4.1. 3aounas dopma:
Bcero 1 cemectp 2 ceMecTp
Bunst yueOHOI paboThI B3au. | Bakan. | B3au. | Bakaa. | B3au. | Baxkan.
eIl qacax el qacax el qacax
OO0mas Tpy10eMKOCTh
AUCHHUILUIMHBI 110 y4eOHOMY 12 432 6,0 252 6,0 180
TUIAHY
AyIMTOpHbIE 3aHATHS: 1,11 40 0,66 24 0,44 16
Jlexunu (Jlek) 0,33 12 0,22 8 0,11 4
[Tpaktuyeckue 3anstus (I13) 0,33 12 0,22 8 0,11 4
JlabopaTopHbie 3ansTus (J1ab) 0,44 16 0,22 8 0,22 8
%ﬁ‘)‘_’”"”m"“a" padora 1039 | 374 | 608 | 219 | 431 | 155
CaMocTosTenbHOE U3YUeHUE 10.39 374 6,08 219 431 155
pa3eNioB AUCIUILTAHEBI
Bup xoutpoJsi: 3auyer / 05 18 025 9 025 9
IK3aMeH ' ' ’
Bcero 1 cemectp 2 ceMecTp
Bunsl yueOHol paboThl B3au. | Bactp. | B3au. | Bactp. | B3au. | Bacrp.
el. qacax ell. gacax el qacax
O01asi TPy10eMKOCTh
AUCHUILINHBI 10 y4eOHOMY 12 324 7 189 5 135
MJIaHY
AyauTOpHBbIE 3aHATHS: 1,11 30 6,0 18 0,44 12
Jlexun (JIek) 0,33 9 0,66 6 0,11 3
[Ipaktrueckue 3ausatus (I13) 0,33 9 0,22 6 0,11 3
JlabopatopHbie 3ansTus (J1ao) 0,44 12 0,22 6 0,22 6




CamocrosiTesbHasi padora

(CP): 10,39 280,5 0,22 164,25 4,31 116,25

CamocTosTeNIbHOE HN3YUYCHUEC

10,39 280,5 6,08 164,25 4,31 116,25
pa3zesIoB JUCHUILIHHEI

Bun kontpoJs: 3auer /

0,5 13,5 6,08 6,75 0,25 6,75
IK3aMeH

AHHOTaNUA padoyeil NporpaMMbl IMCUUILTAHBI
«Oprannyeckas xumus» (b1.5.19)

1. Heap AMCHMIUIMHBI — MPUOOPETCHHUE CTYACHTAMU 3HAHHWA O CTPOSCHUU OPTaHHUYECKUX
COCIMHEHUHN, OCHOBHBIX XMMHUYECKUX CBOWMCTBAaX pA3JIMYHBIX KJIACCOB OpPraHUYECKHX
COCIMHEHUH M METOJIaX MX MOJYYSHUSs], KaK TPOMBIIICHHBIX, TaK U JIJA0OPATOPHBIX.

2. B pe3yjbTaTe U3ydeHHsl JMCUUILUIHHBI 00y4YaKOIIMiicsl O MporpamMMe 6akajaBpuara
JOJIZKeH:

Obnaoams cnepyroummu oowexkyromypuvivu (OK) u obwenpogeccuonanvrvimu (OIIK)

KOMITETCHIIUSIMU:

— CMOCOOHOCTBIO K caMOOpraHu3anuu u camoobpasosanuio (OK-7);

— CIOCOOHOCTBIO U TOTOBHOCTBIO HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B podeccruonanbroi aesreasaoctu (OITK-1)

— TOTOBHOCTBHIO HCIIOJIb30BaTh 3HAHHSI O COBPEMCHHOW (DH3MYECKOW KapTHHE MUpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOCHUHU BEIIECTBA JJIsI IOHUMAHM
OKpYyKaroriero Mupa u sisieuuii npupoast (OI1K-2);

— TOTOBHOCTBIO UCITOJIb30BaTh 3HAHUSA O CTPOCHUHU BEIIECTBA, MPUPOJIE XUMHUECKOU CBA3U
B PA3JIMYHBIX KJIACCAX XUMUYECKUX COCAMHEHUH ISl IOHUMAaHUS CBOMCTB MAaT€pUaJIOB U
MEXaHHM3Ma XUMHYECKHX MPOIIECCOB, MPOTEKAIOIINX B OkpyxarorieM mupe(OITK-3).

3uams:

— TEOPETUYECKHUE OCHOBBI CTPOCHHS M CBOMCTB pa3jMYHBIX KJIaCCOB OPraHUYEeCKUX
COECIMHEHU;

— CcmocoObl TONy4YEeHUS] U XHUMHUYECKHE CBOICTBA OCHOBHBIX KJIaCCOB OPraHUYECKHX
COCJIMHEHMH;

— OCHOBHBIC MEXaHU3MBI MPOTEKAHUS OPTaHUYECKHUX PEaKIIUii;

Ymemy:

— TOPUMEHATh TEOPETUUYECKUE 3HAHUS JJI1 CUHTE3a OPraHUYECKHX COCIMHEHHMM pa3InyHbIX
KJIACCOB;

— aHAJIM3UPOBATH U MPE/ICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTMHEHUI;

— COCTaBJISITh CXEMbI CHHTE3a OPTAaHMYECKUX COSUHEHUH, 3a]JAaHHOTO CTPOCHNUS,

Braoems:

— OCHOBaMH HOMEHKJIATYpPHhI U KJIacCU(PHUKAIIUN OPTaHUIECKUX COeTMHEHUM;

— OCHOBHBIMH T€OPETHUYECKUMU MPEJICTABICHUSIMHU B OPTaHUYECKON XUMUU;

— HaBBIKAMH 00OOCHOBAHMS PAIIMOHAIBHBIX CIIOCOOOB MOTYYEHUSI OPTaHUYECKUX BEIECTB.

3. Kparkoe conep:kanue TUCIHHNIHHbI
Homenknarypa opranudyeckux coeauHeHuUM. Teopus XHUMHYECKOTO CTPOEHUS U

HachllleHHble yraeBopopoasl (YB). Ilpupoma xoBanentHoil cBs3u. Dopmynsl Jlprouca.
@opmanbHbiit 3apan. Oddektsl 3amectuteneit. [IpoMexyTouHbIE COEIMHEHWS W YaCTHIIBI
OPTraHWYECKUX peaKIusIX. OHEpreTHdYecKkas auarpaMma peakinuu. MeXaHu3M peakinu.
Crepeounsomepusi, ee BUIbl U 0003HAUCHHUS.

Amudarnueckne coemuHenus. HaceilieHHBIe U HEHAchIleHHBIe YB.  Ankansi,
[IUKIIOANIKAHbI, aJKEHBI, AJIKWUHBI, TOJMUEHBl (AMEHBbI). B KaxxaoMm Kiacce paccMaTpHUBAIOTCS
CJIEMYIOIINE Pa3AeIbl: H30MEPHs, HOMEHKIIATypa, GU3NIECKUE K XUMUIECKHE CBOMCTBA, CIIOCOOBI
nosy4eHusi. MexaHu3Msbl peakiuil. DJHepreTudeckas JuarpaMMa peakimil.



Apomaruyeckue coequHenus. Teopun apomatnyHocTH. CoenuHeHus OEH30JIBHOTO psija.
N3omepusa. Homenxmarypa. CrocoObl ToydeHHs. XUMHUYECKHE CBOWCTBa. BrusiHue
3aMecTUTeNei B OCH30JbHOM KOJIBIIC HA HAIMPABJICHHE W CKOPOCTh PEaKIUN 3ICKTPOPUIHHOTO

3aMelICHHUS.
4. O0beM y4eOHOI TNCHUIIHHBI:
4.1.0ynas dopma:

B 3auetnbix | B akamem. | B actponowm.
Bun yae6HO# paboThI €IMHULIAX yacax qacax
OO0masi Tpy10€eMKOCTb IMCUMILIUHBI MO 3.0 108 81
y4eOHOMY IJIAHY
KonraktHas patdora (KP): 1,33 48 36
Jlexumu (Jlek) 0,45 16 12
[Tpaxtrueckue 3ansatus (I113) 0,88 32 24
CamocrositesbHas padora (CP): 1,77 60 45
Jlpyrue BUbI CaMOCTOSITEILHON pabOThI 1,77 60 45
Buj koHTpoJIsi: 3a4eT / IK3aMeH _ 3aver ¢ _
OLICHKOM
4.2. 3aounas ¢popma:
B 3aueTHBIX B akagem. | B actpoHOM.
Bun yuebHoit paboTsl eAMHULAX gacax yacax
OO0wmast TpyA0eMKOCTb 1M CHUILIHHbBI 3.0 108 81
10 y4eOHOMY ILIAHY
Konrakrnas pa6ora (KP): 0,33 22 16,5
Jlexuuu (Jlek) 0,11 10 7,5
[Tpaxktrueckue 3ansatus (113) 0,22 12 9
CamocrosiTtesbaas pa6ora (CP): 2,56 82 61,5
Jlpyrue BUJIbI CAMOCTOSITENIEHOM PabOTHI 2,56 82 61,5
Bupa xonTpoJsi: 3a4er / 3k3aMeH 3ader ¢ 3ader ¢
0,11 OLIEHKOM OLIEHKOM
(4) (©)

4.4.2 IncuMniuHbl BAPDUATUBHOM YacTu (00s13aTeIbHbIE TUCHUNIMHBI)

AHHOTaNUA padovel MPOrpaMMbl TN CIIUILIHHBI

«OCHOBBI 3KOHOMHKH H YNPABJIEHUsI MPOU3BOJICTBOM B TEXHOJOTHH TOHKOTO

opranuyeckoro cuareza» (b1.B.01)

1. Ieap AMCHMIVIMHBI — TOJy4eHHE CHCTEMBl 3HAHHH 00 9KOHOMHYECKHX
3aKOHOMEPHOCTSX (PYHKIIMOHUPOBAHKS MTPOMBIIICHHOTO MPOU3BOJCTBA B CHCTEME
HAIIMOHAJILHOW ~ DKOHOMHKH, OOYYEHHE  DKOHOMHUECKOMY  MBIIUICHHIO |
UCIIOIB30BAHUIO TTOTYUYEHHBIX 3HAHUH B MPAKTHUYCCKOMN JIEATEIIbHOCTH.

2. B pesyabrare wu3yYeHHs] JHCHMIUIMHBI O0ydYaloluiics 1m0
0akaJjiaBpUaTa J10JIKeH

Obnaoams cnenyrommmu  obwexyromypuoimu  (OK) u  npogeccuonanvuvimu  (I1K)

KOMITETEHIMSIMHU:

— CIOCOOHOCTh  HCIIOJNB30BATh
xusneaestenpHoctu (OK-3);

nporpamme

3HAHUA OCHOB DOJOKOHOMHUKH B Pa3JIMYHBIX C(I)ean



— CHocoOHOCTh aHATU3UPOBATh TEXHUYECKYIO JOKYMEHTAIHIO, MOJ0NpaTh 000pyI0BaHHUE,
TOTOBHTH 3asBKH Ha proOpeTenne u peMoHT obopynoBanus (I1K-9).
3uams:
— OCHOBBI ’KOHOMHKH B pa3IMYHbIX C(epax KU3HEAEATEIbHOCTH;
— HOPMAaTHBHBIE IIPABOBBIEC AKTHI, PEIVIAMEHTUPYIOLIUE EATENBHOCTD IPEAIPUATHUS;
— MeToJbl pa3pabOTKH ONEPATUBHBIX U POU3BOACTBEHHBIX IIJIAHOB;
— METOJbl ¥ CIIOCOOBI OILIATHI TPY/A.
Ymemy:
— COCTaBJIATH 3asBKH HA 000PYIOBAHHE;
— COCTaBJISITh OTYETHI 110 BBIIOJIHEHNUIO TEXHUUECKUX 3ajaHM;
— COCTaBJIATh TEXHUYECKYIO JOKYMEHTALUIO;
— OpraHu30BaTh pabOTy KOJUIEKTHBA B YCIOBHSX AEHCTBYIOLIETO IPOU3BO/ICTBA;
— TOTOBUTh HCXOJHBIE JaHHbIC s BbIOOpa M OOOCHOBAaHUS HAyYHO-TEXHMUYECKUX U
OpPraHMU3alMOHHBIX PEIIECHUI Ha OCHOBE YKOHOMHUYECKOIO aHAJIN3a;
— pa3pabarbiBaTh  ONEpaTUBHBIC IUIaHBI  Pa0OT  MEPBUYHBIX  MPOMU3BOJCTBEHHBIX
MIOAPA3ACIICHUMN.
Braoemy:
— METOAaMM M MHCTPYMEHTAaMU IIPOBEJEHUS SKOHOMMYECKOIO aHaiMu3a 3arpar H
Pe3yJIbTaTOB JI€ATEIbHOCTH POU3BOACTBEHHBIX M10/Ipa3/IelICHUI;
— MHCTPYMEHTaMHU IUIAHUPOBAaHUS W BBIIIOJHEHUS MEPONPUATHH IO IIPOU3BOJCTBY
PO IYKIINH;
— OCHOBaMM 3KOHOMHYECKUX 3HAHUI B pa3IMYHbIX chepax KU3HEAEATEIbHOCTH.
3. Kpartkoe conepixaHne IHCHMIIIMHBI
Monyas 1. Beeoenue. OcHo8bl pblHOUHOU YKOHOMUKU
1.1 DxoHOMHMUECKHE TOTPEOHOCTH, O1ara U pecypchl. JKOHOMUYECKHUE CUCTEMbI U X CYIIHOCTb.
OO6111ecTBEHHOE MPOU3BOICTBO U S3KOHOMHYECKHE OTHOLIEHUS. [Ipon3BOICTBEHHBIE BOBMOXKHOCTH
olmiectBa M 3KOHOMHUYecKHH BbIOOp. KpuBas Npou3BOACTBEHHBIX BO3MOYKHOCTEH. 3akoH
yObIBaroLIel MpereabHON MOJIE3HOCTUM. THIIBI U MOJAEIN SKOHOMMUYECKHUX CHUCTEM. DJIEMEHT
HKOHOMHYECKON cHCTeMBI. TpaguiroHHas 3KoHOMHUYecKast cucreMa. COOCTBEHHOCTh: (JOPMBI U
MyTU UX NpeoOpa3oBaHMUsL.
1.2 PpiHOuYHBIF MexaHH3M crpoca M npemoxkeHus. CoBeplIeHHas M HECOBEpIIEHHas
KOHKypeHUUU. ToBapHbI (pbIHOYHBINA) THUI OOLIECTBEHHOrO Mpou3BojcTBa. CyIIHOCTh U
YCIIOBUSI BO3HUKHOBEHHS pbIHKA. BUbl ppIHKOB U uX cTpykTypa. @yHKunn peiHka. ToBap u ero
cBoiicTBa. Cripoc U MpeyIoKeHNne Ha phIHKE. [[oHITHE «3IaCTUYHOCTEY. DIMACTUYHOCTH CIIpoca U
NPEUIOKEHUs,, ToueyHass M pAyrosas. CoBeplIeHHass W HECOBEPLIEHHAs KOHKYPEHIIHH.
Monononusa. Makcumu3zanus npuObId MOHONOIUCTOM. OJIUTONONHS.
1.3 [ToHsiTHE HALIMOHAIBHON YKOHOMUKH, OCHOBHBIE MAKpPO3KOHOMUYECKHE NoKa3zaTenu. [lonarus
COBOKYITHOTO CIIPOCa M COBOKYIHOI'O MPEUIOKEHUS], (HaKTOPbI, BIUSAIONIME Ha UX W3MEHEHUS.
[Torpebnenuss u cOepexeHus. DKOHOMMUYECKHH Kpyroobopot. IIpomsBoacTtBo, oOMeH u
pactpenenenue. [lorpebnenue, coepexeHre, MHBECTUIIMH TOBAPOB U YCIIYT.
1.4 ®unaHcoBas cucteMa M (UHAHCOBAs MOJUTHKA oOlIecTBa. ['OoCyaapCTBEHHBIN OOMKET U
rocynapcTBeHHbIN noiar. Hamoru u Hanorosas cucrema.
Monayasb 2. DxoHomuueckue 0CHO8bl YIPAGIeHUs. NPOU3BOOCNEOM
2.1 llpenmnpusitue Kak CyObEKT PHIHOUHOTO X03sICTBa. DKOHOMHUUYECKHE 3aKOHBI U OCOOEHHOCTH
UX TMpOSABIEHUS HAa NpeanpusaTHH. Poip crnenMamucra XUMHYECKOH IPOMBIIUIEHHOCTH.
[Ipennpusitue B cuctemMe pbBIHOYHOM SKOoHOMUKHU. llpennpustue — kKak CyObeKT U OOBEKT
OpEINpPUHUMATENBCKON  IEeATEbHOCTH.  3aKoHoJaTenbHass 0a3a  MpeanpUHUMATEIbCKON
nesTelbHOCTH. HopMaTUBHO-TIpaBOBbIE aKThl, PErJIaMEHTHPYIOIINE AeSTENbHOCTh IPEIIPUSITUS.
OpraHu3alMOHHO-TIPaBOBbIe (HOPMBI MPEIIPUHUMATEIBCKON AESITEIBHOCTH W KPUTEPUU HUX
BbIOOpa. @OpMBI COOCTBEHHOCTH. BHENIHSS M BHYTPEHHSISI cpeia MPEeANPUSITHSL.



2.2 MarepuanbHO-TeXHUYecKas 0a3a mpon3BoacTBa. ChlpbeBasi U TOIUIMBHO-dHEpreTHyeckas 0aza
XUMHYECKMX Hpou3BOJCTB. [Ipom3BoacTBeHHas mporpamma M INPOU3BOACTBEHHAs MOIIHOCTb
npeanpusTas. KayecTBo 1 KOHKYpEHTOCIOCOOHOCTh MPOAYKIIMH. DKOHOMUYECKOE 000CHOBAaHUE
BbIOOpa ChIpbs M TOILIMBA. PecypcocOeperkenue. AnbTepHAaTUBHbBIE HCTOUHUK ChIPbS U SHEPIHU.
Opranuzanys CKIaJcKoro Xo3snucTna.
2.3 MatepualibHO-TEXHUYECKUE pecypchl npeanpusaTus. OCHOBHbIE IPOU3BOJICTBEHHBIE (HDOHIBI
XUMHUYECKUX NPEANPUATHNA: MOHATHE, KIAacCHPUKAIMsI U CTpykTypa. [loHsTHEe M CTpyKTypa
OCHOBHBIX cpeAcTB. OIeHKa OCHOBHBIX CpeICTB. MeToabl OLEHKH OCHOBHBIX (DOHIIOB.
[Toka3zarenu MCHOJIB30BAHUS OCHOBHBIX MPOM3BOJCTBEHHBIX (OHAOB. M3HOC M amMoOpTH3aIHs
OCHOBHBIX (poH10B. OueHka 3(pQPEeKTUBHOCTH HUCIOJIB30BAHUS OCHOBHBIX MPOM3BOJCTBEHHBIX
¢donnoB. Bocipons3BoacTBO OCHOBHBIX cpeacTB. OOOPOTHBIE CPEACTBA MPEANPUATHS: MOHSITHE,
coctaB U cTpykrypa. Mcrounuku QopmupoBanus o00poTHBIX cpenctB. OOopaunBaeMoCTh
000pOTHBIX cpeacTB. MaTepuanbHble 3anackl Ha npeanpusatuu. OnpeneneHue MoTpedHOCTH B
00OpOTHBIX Cpe/ICTBAX.
2.4 Tpynosble pecypcbl npennpustus. Ilepconan npeanpusatus U ero crpykrypa. OCHOBBI
OpraHu3alyy TpyAa Ha NpeanpusaTuu. DPPeKTUBHOCTh UCIOJIb30BAHUSA IEpCOHAa U pabodero
BpemeHu. [IpousBoauTenbHOCTh TpyAa U omiaaTta Tpyna. OpraHuzanus 3apaOOTHOM IaThl Ha
npeanpustid. CocTtaB M CTPYKTypa  INPOMBILIUIEHHO-IIPOM3BOJACTBEHHOTO  II€pPCOHANIA.
[Tpon3BOAUTENBHOCTD TPYy/Ja: MOHITHE, [TOKA3ATENN U METOAbl u3MepeHus. IHauBuyanbHas 1
oOIIeCTBEHHAs ~ MPOM3BOJUTEIBHOCTh  Tpynda. PesepBl M (akTOpbl  MOBBIIICHUSA
IIPOU3BOIUTENILHOCTH TpyAa. POPMBbI, CUCTEMBI U pa3Mep OIJIAThI TPYAA HA IPEIIPUSITUH.
Moayasb 3. TexHuko-3KOHOMUYECKUL AHAIU3 UHIICEHEPHBIX PelleHUll
3.1 Jloxopl ¥ pacxo/bl Ha MIPOU3BOJICTBO, U PEATTU3ALMIO IPOAYKLINHU NpeaAnpusaTus. Usaepxku
MPOU3BOJICTBA MPOAYKIHMH (Ce0ECTOMMOCTD), MPHUObLIb, PEHTA0EIHHOCTh U 1IEHOOOpa30BaHHUE.
[TonsTHe 3aTpaThl Ha MPOW3BOACTBO M pealn3aluio Npoayknuu (cebectommocts). Bumasl u
3HadyeHue kiaccudukaumu 3arpar. CTpykTypa 3arpaT Ha IMPOMU3BOJACTBO U peau3alluio
npoaykuuu. OcoOEHHOCTH pacueTa 3aTpaT Ha IPOU3BOJCTBO U pEaM3alUI0 NPOAYKLIHUU B
KOMILJIEKCHBIX ITPON3BOicTBaX. OCHOBHBIC ITyTH CHUXKEHMS 3aTPaT Ha IPOU3BOJCTBO MPOIYKIIHH.
Hoxonpl npeanpusitus. llondarue npuObuin M A0X0J4a NPEANPUATHS, METOJbl HUX pacyera.
PentabenbHOCTh, €€ BUIBI U METO/IbI pacyera. [1yTu moBbIeHHs TPUOBIIN U peHTa0eIbHOCTH Ha
PEIPUATHSIX.
3.2 lleHooOpa3zoBaHMe | IleHOBas MOJAUTHKA. lleHa Ha TPOAYKUMIO M  HPUHIMIIBI
neHooOpaszoBanus. Bunel nen. CTpykTypa LIeHbI, cucTeMa IieH. B3anuMocBs3M 1I€H U U3JIEepKEK.
IlenoBas nonutuka. Pa3paboTka 11eHOBOW CTpaTeruH.
3.3 ®uHaHCOBO-KPEIUTHBIE OTHOIICHUS NPEIIPUIATUNA U cucTeMa Hajoroobnoxenusd. [lonstue,
cocTaB M CTpyKTypa (uHaHCcOB mpeanpusatus. CymHOCTb, (QyHKIMM M 3a1aud (pUHAHCOB
npeanpustusi. COOCTBEHHbIE U 3aeMHbIEe (DMHAHCOBBIE pecypchl. bamaHc 10X0I0B U PacxXooB.
Hanorosas monutuka. Ilpuniunsl Hamoroo6noxenus. Hamorn u miatexu, ycTaHOBIIEHHBIE
3aKOHOJATENIbCTBOM: BH/JIbI, CTaBKU, OOBEKTHl HAJIOTOOOJIOXKEHUS M CPOKM YIJIaThl HaJora B
OrOJKET.

4. O0beM y4eOHOU TUCHUTITHHBI:

4.1. OuHas popma:

Bun yuebHoit paboTbl B 3auerHbIX B akanem. B
eIMHUIIAX qacax aCTPOHOM.
Jacax
OO0masi TPpya0eMKOCTh AWCHMILIMHBI 110 3.0 108 81
yueOHOMY IIaHY
AyAUTOpPHBIE 3aHATHS: 1,0 32 24
Jlextuu (JIek) 0,45 16 12

[IpaxTnueckue 3anstus (I113) 0,45 16 12




CamocrositesbHas padora (CP): 1,1 40 30
CamocrodTenbHOE  W3YyYEHHE  pa3/esioB 1,1 40 30
JUACIUATUIMHBI
Buj koHTpoOJs: 3aueT / 3K3aMeH 1,0 Ik3ameH (36) IK3aMeH
(27)
4.2. 3aounas ¢opma:
By yueOHol paboThl B 3auetHbix B akanem. B acTponom.
CAUHULIAX yacax yacax
O0masi Tpy10eMKOCTh JUCHHUILIMHBI 1O 3.0 108 81
Y4eOHOMY IJIAHY
AyAUTOpPHBIE 3aHATHS: 0,22 8 6
Jlexmuu (Jlek) 0,11 4 3
[Tpaktrueckue 3ansatus (113) 0,11 4 3
CamocrosiTesibHas padora (CP): 2,0 91 68,25
CamocrosiTelbHOE  HM3YYCHHE  pa3JielioB 2,0 91 68,25
JIACIIUILTNHBI
Bua koHTpos: 3aueT / IK3aMeH 0,25 JK3aMeH JK3aMeH
©) (6,75)

AHHOTaUMA padoyeii NporpaMMbl TUCIUNTHHBI
«JlabopaTopHbIi NPAKTUKYM [0 NPOLECCAM U aNNAPATAM XMMHYECKOH TeXHOJIOTHH»
(b1.B.02)

1. Hesab AMCUMIIMHBI — 3aKpETUICHIE 3HAHUN, TOTYYCHHBIX MTPH U3yYCHUHU JUCIUATUTHHBI
«[Ipouecchl 1 anmapaTbl XUMUYECKOM TEXHOJOTUM» B 00J1aCTH OCHOB TUIPaBINYECKHUX,
TEIIO0OMEHHBIX U MacCOOOMEHHBIX IPOLIECCOB, YTO HEOOXOAMMO IpPH MOATOTOBKE
6axaaBpoOB 10 JaHHOMY HAIpPaBJICHUIO JUI1 HAyYHO-UCCIIE10BaTEIbCKON U IPOEKTHO-
TE€XHOJIOTUYECKOHN AESITETbHOCTH.

2. B pe3yabrare H3y4YeHHs JUCHMIUIMHBI o0O0y4yalolMiicsi 1O mporpamme
0akajaBpHUaTa q0JI’KeH:

Obnadame cnepyromuMu oowenpogeccuonanvrvimu (OIIK) u npogeccuonanvruvimu
(ITK) xomnereHIusAMU:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIHH B ipodeccnonanbHoi nesitenbHoctr (OITK-1);

— CIIOCOOHOCTHIO HaJla)kKMBaTh, HACTPaMBaTh U OCYLIECTBIATH MPOBEPKY OOOPYJIOBAaHUS U
IPOrPaMMHBIX CpPEACTB B 00JIACTU IMPOU3BOJICTBEHHO-TEXHOJOTUYECKON N1E€ATEIbHOCTH
(TIK-6);

— CHOCOOHOCTBIO MJIAHUPOBATh U MPOBOAUTH (U3NYECKUE U XUMHUUYECKHE DKCIEPUMEHTHI,
IPOBOJIUTH 00pa0OTKY UX PE3yIbTATOB U OLIEHUBATH MMOTPELIHOCTH, BBIIBUTaTh THIIOTE3bI
U YCTaHABJIMBATh TPAHUIBI WX TPUMEHEHUS, MPHUMEHSATh METOJbl MaTEeMaTHYeCKOTO
aHanu3a M MOJAEIMPOBAHUS, TEOPETUUYECKOTO M IKCIEPUMEHTAIBHOIO HCCIEI0BAHUS B
o0J1acTu Hay4HO-HCCleioBaTeNnbekoi aestenbHoctu (I1K-16).
3nams.

— 3aKOHBI IepeHOca UMIYJIbCa, TEIIOTHl U MacChl;

— OCHOBHBIE ypaBHEHMs MPUKIATHON THAPABIMKA M 3aKOHOMEPHOCTH IEpeMeIleHUs
JKUJTKOCTEH;

— OCHOBHBIE 3aKOHOMEPHOCTH IPOLIECCOB OCAXJEHUs, (UIBTPOBAHUS U TEUECHHUS Uepe3
3€pHUCTBIE CJIOH;

— (U3MUECKYI0 CYIIHOCTH IPOLECCOB TEIIO- U MaccooOMEeHa; OCHOBHbIE KMHETHYECKHE
3aKOHOMEPHOCTH MaccolepeHoca JAJis CUCTEM ra3(Imap)-KHUAKOCTb;



THUIIOBBIE MPOIECCHl XUMUYECKOM TEXHOJIOTUH, COOTBETCTBYIOIINE anlapaThl 1 METOAbI UX
pacuera.

Ymemn:

OTIPENIETIATh XapaKTeP JBHKCHUS )KUJIKOCTECH U Ta30B;

MCII0JIb30BaTh OCHOBHBIE KUHETUYECKHUE 3aKOHOMEPHOCTH TEIUIO- M MaccollepeHoca npu
aHaJIM3€ TEIJIOBBIX U MACCOOOMEHHBIX MPOIECCOB;

COCTaBIISITh MAaTePUABHBIE M TEIIOBBIE OaTaHChI sl CUCTEM Ta3 (Tap)->KuIKOCTh;
PacCUYHMTHIBATh MMApaMETPhl HACOCHOTO, TEIIO- U MACCOOOMEHHOT'0 000PYI0BaHHS;
COCTaBIISITh TEXHOJIOTUYECKUE CXEMBI H U300paXkaTh HA HUX OCHOBHBIE aIlliapaThl;
aQHAJM3UPOBATh AKCIEPUMEHTAIBHO TIOJIYYCHHBIE M TEOPETHYECKH PACCUUTAHHBIC
noKasarenu paboThl aNmapaToB.

Braoemy:

MGTO[[OJIOI‘PICﬁ pacucTa riJpOMCXaHUICCKHX, TCIVIOBBIX U MacCOOOMEHHBIX MpOoLCCCOB;
METOJAaMH COCTABJICHUSA TEXHOJIOTUYCCKUX CXEM.

3. KpaTlcoe codcpiKaHue NTUCIHUITJIUHDbI

Ne Haumenosanue nabopamopnuvix pabom
/1

1 | Onpenenenue pexuMOB TEUEHHS KUJKOCTEMH.

2 | 3yuenue npoduisi ckopocTel NoToKa B TpyOOIPOBO/IE.

3 | 'mapaBnugeckoe COMPOTHRIICHNE B TPYOOIIPOBOIaX (METAJUTMUECKOM M CTEKIITHHOM) U
3JIEMEHTax TPyOOIIPOBOIHON apMaTypBhl.

4 | Onpenenenue ruAPaBINIECKOr0 CONPOTHBIICHHS MTPSIMOTO Y4acTKa TPyOOIpoBoa.

5 | Ompenenenue ruipaBIndeckoro CONpOTUBIICHUS B JIEMEHTaX TPYOOIPOBOJHOM
apMaTypsl (quadparma, IpoccenbHbIH BEHTUIIb).

6 | Onpenenenue ruipoOJMHAMUYECKOTO CONPOTUBIICHUS CyXOM CUTYATOM TapeiaKu
KOJIOHHOTO arapara.

7 | Ompenenenue ruipaBInvyecKoro CONPOTUBIICHUS OPOLIAEMOM CUTUATOM TapesaKu
KOJIOHHOTO arapara.

8 | 3MmepeHue rujpaBiIMyecKoro COpoOTUBIEHUS TPYOHOTO M MEXTPYOHOTO MPOCTPAHCTBA
TETTIO0OOMEHHOTO arapara.

9 | KanubpoBka pacxoioMepa BECOBBIM METOJIOM.

10 | M3ydeHue XapaKTEPHCTUK IEHTPOOESIKHBIX HACOCOB.

11 | Ompenenenue ko3 duireHTa Temionepeaadn B AByXTPYOHbBIX TEIII00OMEHHUKAX.

12 | Temonepenaya B METAIUTMYECKOM M CTEKIISTHHOM KOXKYXOTPYOHBIX TETIIO0OMEHHHKAX.

13 | IHTeHCHBHOCTH TEIUIONIEpEeIavyy B TUIACTHHYATOM TEIUIOOOMEHHHUKE.

14 | 3yyeHue mpoliecca HECTAllMOHApHOTO TEIUIOOOMEHa B ammapare ¢ MeUIalKod |
MOTPYKHBIM 3MEEBHUKOM.

15 | Onpenenenne k03(h(HUIIMEHTOB MACCOOTIa4uM B T'a30BOM (pa3e mpu ucnapeHuu KUJIKOCTU B
BO3AYIIHBIA TOTOK WJIM NPH KOHJEHCAWU Tapa Ha IJICHKE >KUIKOCTH B HACAIOYHOM
KOJIOHHE.

16 | Ompenencarie K03()PUIMEHTOB MAaCCOOTIAYN B KUAKOW (a3e IpH JEeCOPOIMH THOKCHIA
yTrJIepojia U3 BOJIbI B IJICHOUYHOM KOJIOHHE.

17 | M3yyeHne COBMECTHOI'O TEIJI0- 1 MaCCOOOMEHA B HACAJOUYHON KOJIOHHE.

18 | M3yuenne nporiecca MpocToil MeperoHkKu OWHAPHOW CMECH U30TPOIIaHOI-BOIA.

19 | M3yyenue nporecca NpocToi NeperoHKu OMHApHOW CMECH BOJA-3THUIICHTIIUKOIIb.

20 | Mzyuenwne mporecca NepuoInaecKkoi peKTudukanuyu OMHAPHOW CMECH ATAaHOJI-BOJIA.

21 | Paznenenue pacTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB OOPATHBIM OCMOCOM.

22 | OnpeneneHre CKOPOCTH CBOOOTHOTO OCAXKIICHHSI TBEPIBIX YACTHII U BCIUIBITHS ITy3bIpeH B

KUOKOCTAX.




23

W3ydenue npouecca QuIbTpOBaHMs CYCIIEH3UU.

24

FI/I,Z[pOI[I/IHaMI/IKa HCIMOABUXKHOTO U MCCBAOOKMKCHHOTI'O 3CPHUCTOTO CJIOA.

4. O0beM y4eOHOH TUCHHUIIMHBI:
4.1. Ounas popma:

Bupl yue6HOM paboTh B 3auerHbix | B akajgem. | B actpoHowm.
equaunax | Yacax Yacax
O0masi TpPya0eMKOCTh JAUCHUILIMHBI IO 2.0 79 54
Y4eOHOMY ILIaHy
Kounrakthas pa6ora (KP): 0,89 32 24
JlabopaTopnsbie 3anstust (J1ab) 0,89 32 24
CamocrosiTesibHas padora (CP): 1,11 40 30
Bua KoHTpOJIA: 3a4eT / IK3aMeH - 3auer -
4.2. 3aounas ¢opma:
Bunsl yueOHol paboThI B 3auetHpix | B akajgem. | B actponom.
eqnauiax | Yacax Yacax
O0masi TPya0oeMKOCTh JAUCHUILIMHBI 10 20 79 54
Y4eOHOMY ILIaHy
Konrakrnas padora (KP): 0,22 8 6
Jlaboparopueie 3ansaTus (J1ad) 0,22 8 6
CamocrositesbHas padora (CP): 1,67 60 45
Bup xouTpoJisi: 3a4er / 3k3aMeH 0,11 3auer 3auer
(4) @)

AHHOTaUMA padoyeii NporpaMMbl TUCIUNITHHBI

«Teopusi XMMHKO-TEXHOJIOTHYECKUX MPOIECCOB oprannyeckoro cuuresa» (b1.B.03)

1. Heap AMCUMIUIMHBI — PA3BUTHE y CTYJACHTOB HABBIKOB KOJIMYECTBEHHOW OIICHKU
TEPMOJIMHAMUYECKUX M KHHETHYECKHUX 3aKOHOMEPHOCTEH OPraHMYeCKUX PEaKIni,

MMPUMCHCHHUEC COBPEMECHHBIX XHUMHUYCCKUX n (1)I/I3I/IKO-XI/IMI/I‘~IGCKI/IX METOJ0B
HCCJIICAOBAaHUA JIA YCTAHOBJICHHUA MEXaHU3Ma peaKHHﬁ.
2. B pe3yJjbTarte HU3YyYCHUs JTUCHUIIJIMHBI Oﬁy‘lﬁlﬂlﬂﬂﬁCﬂ mo nporpamMmme

0akajaBpHaTa qOJIKEH:
Obnadams cnenytouumu obwenpogheccuonanvuvimu (OIIK) u npogeccuonanvuvimu
(ITK) xoMIeTeHITUsAMU:
TOTOBHOCTBIO HCITOJTB30BATh 3HAHUSI O CTPOCHHWHM BEIECTBA, MPHPOJIC XUMHUYCCKOM CBS3H B
Pa3MMYHBIX KJIAaccaX XMMHYECKUX COCMHEHWH [JIsi TIOHUMAaHUS CBOWCTB MAaTE€pPUATIOB H
MeXaHN3Ma XUMUUYECKHX TPOLIECCOB, MMPOTEKAIONMX B okpy»katoriem mupe (OI1K-3);
TOTOBHOCTBIO MCTIONB30BATh 3HAHWE CBOWCTB XMMHYECKUX SJIEMEHTOB, COSTMHEHHI K MaTepHaTiOB
Ha MX OCHOBE JIIS1 peIlieHus 3a/1a4 rpodeccroHanbHoi AestenbHocTr (TTK-18);
TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUYECKYIO MH(OPMAIUIO, OTEUECTBEHHBIH U 3apyOe:KHBIN
onbIT 110 TeMatrke uccienoBanus (ITK-20).
3nams:
QITOPUTM TOAXO0JAa K HCCIECIOBAaHUIO OPraHWYEeCKUX peakluii C WUCHOJIb30BAHUEM
CIIOJKHBIX COCTUHCHHH;
BO3MOXXHOCTH HCIIOJIb30BaHUS PE30HAHCHBIX METOJOB HCCIEIOBAHUS OPTaHUUYECKUX
peaKkuui 71 UX KOJMYECTBEHHON OIIEHKH.
Ymems:
OTIPEICIIATh KHHETHICCKHUE ITapaMeTphI IPoIiecca,;
COOTHOCHTh MEXaHW3M PEAKIMH C TEPMOJIHMHAMHYCCKUMHU
MOKA3aTeNSIMH MPOIIECCa;

N KHHECTHYECKUMU



UCIIONIb30BaTh  (PU3MKO-XUMHUYECKHE METOIbl  HCCICNOBAHUS  JUIS
TEPMOJMHAMHYCCKUX M KHHETHUECKUX ITOKa3aTelieH mporecca.
Brnaoemw.:

HABBIKAMH OLICHKH JIOCTOBEPHOCTH IMOJTYYCHHBIX JTaHHBIX;

MeToJaMu  pa3paboTKU (PU3UKO-XUMHUYECKUX OCHOB CHHTE3a HOBBIX XHUMHYECKUX
COEIMHEHMH C 3aJaHHBIMU CBOMCTBAMM M HX BBIJIEIICHUS.

3. Kparkoe cogep:xkanue JUCUUIIMHBI:

Bonpiioe BHUMaHKE MTPH PAaCCMOTPEHUH MaTepHajia YACISIeTCs TCOPUH ICKTPOOHUIBLHOTO,
HYKJICOQUIHHOTO W PATUKATBHOTO 3aMEIICHUS B apOMATHUYECKOM psIy. 3]1eCh Ke
paccMaTpuBalOTCS KOJIMYECTBEHHAs OIEHKA BIHWSHUSA 3aMECTUTEIIEH Ha CKOPOCTH
Pa3IMYHBIX PEAKIIHiA, BIUSHUE PACTBOPHUTENCH, COIeBOTO 3(heKTa Ha CKOPOCTh PEaKIuii B
apoOMaTHYECKOM PSITy.

[TpuBonsATCS CBEACHUS O CIIOCO0AX MCCIEIOBAHMS XUMUYCCKUX PEAKIUH, O MPUMEHEHUH
(U3HKO-XMMHYECKUX METOAOB JUIS HIACHTH(PHKAIMK M YCTAHOBJCHHS CTPYKTYPBI
OpPraHUYECKUX COCIUHEHHI, B OCHOBHOM apOMAaTHYE€CKOrO psiia, JUIsl JOKa3aTelbCTBa
00pa30BaHMS MPOMEKYTOYHBIX IMPOTYKTOB.

JlanbHelee pa3BUTHE HAXOJUT METOJHMKA KUHETHYECKOTO HCCIICIOBAHUS XMMHUYCCKUX

onpeeaeHus

peakuuid, OCHOBBI
AKCIIEPUMEHTAIIbHBIX JTAHHBIX.
4. O0beM y4eOHOI TUCHUNTHHBI:

4.1. Oynas dopma:

n 06H_[I/Ie IIPUHIHAIIBI

O6pa6OTKI/I N aHalln3a KHHCTHYCCKHX

Bunst yueOHOI paboThI B 3auerHbIX B akanem. B actponom.
eIUHULIaX Yacax Yacax
O01mas Tpy10€eMKOCTb I CHUILIHHBI 110 70 252 189
y4eOHOMY IIAHY
KonraktHas pa6ora (KP): 2,6 96 72
Jlexmu (Jlek) 1,8 64 48
[TpakTnueckue 3anstus (I1P) 0,4 16 12
Jlaboparopusbie 3austus (J1a0) 0,4 16 12
CamocrositesabHas padora (CP): 44 156 117
Jpyrue Buapl caMOCTOSTENILHON pabOThI 4,4 156 117
Buja konTpoJsi: 3a4er / 3k3aMeH _ 3auer ¢ _
OLICHKOM
4.2. 3aounas ¢opmMma:
Bunpt yueOHoi paboThI B 3auetHbIX B akaznem. B actponom.
eIUHUIIaX Yacax Yacax
OO01mas TpyA0eMKOCTh THCHUIIJIMHBI 110 70 252 189
y4eOHOMY IVIAHY
KounraktHas padora (KP): 0,7 24 16
Jlexmm (JIek) 0,5 16 10
[Tpaktnyeckue 3anstus (I13) 0,1 4 3
JlabopatopHsie 3ausTus (J1aod) 0,1 4 3
CamocrositesabHas padora (CP): 6,2 224 170
Jlpyrue Buapl caMOCTOSTENBHON paboThI 6,2 224 170
Buja konTpoJsi: 3a4er / 3k3aMeH 0,1 3ader ¢ 3ader ¢
ounenkoii (4) | ouenkoii (3)




AHHOTaNuA padoyeil NporpaMMbl JMCUUILTHHBI
«XHMHUS 4 TEXHOJIOTHS oprannvyeckux Bemecrs» (b1.B.04)

1. Heap IMCHUNIIMHBI — PA3BUTHE Y CTYJICHTOB HABBIKOB aHAIM3a 3aKOHOMEPHOCTEH C
[EJTbIO BBISIBJICHHUS 3HAYCHHS IPOJYKTOB OPraHMYECKOTO CHHTE3a JUIS MPOM3BOACTBA
psiga  OpPraHMYECKHWX  BEHIECTB, HCIOJIB3YEMBIX B  PA3JIHYHBIX  OTPACIAX
MPOMBIIIJICHHOCTH, HAPOTHOTO XO3SAHCTBA U T. .

2. B pesyiabraTre u3yYeHHs [IMCHUIJIMHBI O0y4YaloUIMiicsi 1O mporpamme
0akaJjiaBpUaTa J10JIKeH

Obnaoams cnenyrouumu npogheccuonanvrvimu (1K) koMIereHIMAMU:

—  TOTOBHOCTBIO KCITOJIb30BaTh 3HAHUE CBOMCTB XUMHUYUCCKHX JICMEHTOB, COSTMHEHUI 1 MaTePHAJIOB
Ha MX OCHOBE IS PEIICHHS 3a1a4 podeccronanbHoi aesrenpHoctH (1TK-18);

—  TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUUCCKYIO HH(OPMAIIUIO, OTCUSCTBEHHBIN 1 3apyOS)KHBIN OITBIT
o Temarwuke uccneaosanus ([TK-20).
3namw.

— OCHOBHBIC METOJIbI CHHTE3a OTACIbHBIX MPEJICTABUTEICH KIIACCOB OPraHUYECKUX BEIIECTB
U CIIOCOOBI BBIJICIICHHUSI OCHOBHBIX U TTOOOYHBIX MTPOJTYKTOB;

— OCHOBHBIC THIIbI, KOHCTPYKTUBHBIE OCOOCHHOCTH W TPHHIMII PabOTBI PEaKTOPOB H
COITYTCTBYIOIETO 000PYAOBAHHUS IS TPOBEICHUS OPraHHUYECKOTO CHHTE3a;

— TEXHOJIOTHYECKHE IPOIECChl MPOU3BOJCTBA W METOJBI KOHTPOJS KAadecTBa CHIPhS H
IPOJIYKTOB TPOU3BOJICTBA;

— METOJbI HICHTU(PUKAINNA U KOJUICCTBEHHOTO OMPEACIICHUS MPOIYKTOB OPraHUIECKOTO
CUHTE3a,;

— o0iacT MPUMEHEHHUS MTPOIYKTOB OPTaHMYECKOTO CHHTE3a.

Ymemns:

— paspaboTaTh CXeMy CHHTE3a I[EJICBOTO MTPOIYKTa;

— 00OCHOBBIBaTh IApaMeTPhbl TEXHOJOTHYECKOro MpOoIecca MPOM3BOACTBA OPraHHMYCCKUX
BEIIICCTB C IENTBIO TIOTYYSHUS KOHSUHOTO MPOJIYKTA C 3aIaHHBIMH CBOHCTBAMU;

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

— OCHOBHBIMHU IPUHITUIIAMHU CTPATETHH OPraHUYECKOTO CUHTE3a,;

— TIOHATHSMH 00 OCHOBHBIX HAyYHO-TEXHHYECKHX MPOOJIeMaxX M MEPCICKTHBAX Pa3BUTHS
MIPOU3BOJICTBA OPTAaHUYECKUX BEIIECTB,;

— HAYYHBIMH OCHOBAMH CITOCOOOB MepepabOoTKH MPUPOTHOTO CHIPhS MPU PEIICHUH TUTIOBBIX
npodecCHOHANBHBIX 33/1a4, a TaK)Ke HaXOJUTh CIIOCOOBI PEIICHNU 3aa4, BBIXOIAIINX 32
peJIeTbl KOMIIETEHTHOCTH KOHKPETHOTO HAITPABJICHUS.

3. Kparkoe coaep:xkaHue TUCHUIIMHBI:

JucuunnmHa «XUMUs U TEXHOJIOTHSI OPTaHUYECKUX BEIECTB)» AA€T CTYJI€HTaM OCHOBHBIE
MPEACTABICHUSI O METOJaX CHHTE3a OPraHWYECKUX COCAMHEHUN, O TEXHOJIOTHH IMOJYyYSHUS
apOMATHUYECKUX M T€TepOapOMaTUUYECKUX COEAMHEHUH, 0 XMMU3ME MPOLECCOB, MPOUCXOAAIINX
npu dSToM. Marepuan KiacCU(DUIMPOBAH IO BAXHEHIINM TEXHOJIOTHUYECKUM IpoIleccam,
HCIIONIb3YEMBIX B OpTaHMUECKOM CHHTE3€: CyIb(UpOBaHNEe, HUITPOBAHHE, TaIOTEHUPOBAHUE U T.1I.
Jnsg kaxxgoro mpolecca JAlOTCs Hay4dHbIE M TEXHOJOTMYECKHE OCHOBBI, paccMaTpUBalOTCA
BOIIPOCHI TPAKTUYECKOTO MPOBEACHUS PEAKLIMIA B MPOMBIIIJIEHHBIX alapaTax, 1aloTcsl CBEACHUS
0 TEXHOJIOTUU BOKHEUIITUX MPOIYKTOB.

B koHIIe M310KEeHHS MaTepUalia 1o JaHHOW TUCIUILTHHE TPUBOISATCS CBEIACHHS 00 OUHUCTKE
CTOYHBIX BOJ M OTXOJAIINX Ta30B B MPOU3BOJICTBAX APOMATHUYECKUX BEIIECTB (MPOMEKYTOUHBIX
MPOJYKTOB) M METO/IaX X OUUCTKHU.

4. O0beM yueOHOH AUCHHUILIMHBI:

4.1. OuHas popma:

B 3auetHbIX B akanem. B actponom.

Bunbt yueOHO paboThI CIIHHHLAX qacax qacax



O0mas Tpya0eMKOCTh IMCHUILIUHBI MO 40 144 108
y4eOHOMY IIaHY
KounrakTnas padora (KP): 1,8 64 48
Jlektuu (JIek) 1,3 48 36
[TpakTueckue 3anstus (I13) 0,5 16 12
CamocrositessHas padora (CP): 1,2 44 33
CamocrosiTeIbHOE ~ HM3y4Y€HHE  Pa3/IeiioB 1,2 44 33
JCITUTUIAHBI
Buja xoHTpoOJISi: 3a4eT / IK3aMeH 1,0 IK3aMeH IK3aMeH
(36) @7)
4.2. 3aounas ¢popmMma:
B B akanmem. B actponom.
Bunet yueGHoI paboThl 3a4EeTHBIX Yacax Yacax
SIMHAIIAX
O0masi TPya0eMKOCTh JAUCHUILIMHBI 10 40 144 108
yueOHOMY ILIaHY
KonraktHas padora (KP): 0,44 16 12
Jlexumu (Jlek) 0,33 12 9
[Tpaktueckue 3anstus (I13) 0,13 4 3
CamocrositesnsHas padora (CP): 3,31 119 89,25
CamocrosiTensHOe U3y4YeHUE pasnuenoB 3,31 119 89,25
JICITUTUTAHBI
Bua xonTpoJs: 3auer / 3k3aMeH 0,25 JK3aMeH JK3aMeH
(9) (6,75)

AHHOTaNUA padovel MPOrpaMMbl TN CIUILIHHBI

«OCHOBBI IPOEKTHPOBAHUS U 000PYy/A0BaHME NPEANPUATHI OPraHUYECKOIr0 CHHTE3a»

(b1.B.05)

1. Heap aucuumianmHbl — (HOPMUPOBAHHE 3HAHUN METOJOB pa3pabOTKH XHUMHKO-
TEXHOJIOTHYECKHX MIPOLIECCOB (XTID), COOTBETCTBYIOIINX anmnapaTypHoO-
TEXHOJIOTHYECKUX CXEM JIsI IIPOU3BOJICTBA OPTAaHUUECKHUX BEIIECTB.

2. B pe3yabraTre u3y4YeHHMs [MCHUIJIMHBI O0yvyarommiics nporpamMmme

0akajaBpHUaTa q0JI’KeH:
Obnaoams cnenyromumMu npogeccuonanvuvimu (I1K) kommnereHIusIMU:

—  TOTOBHOCTBIO UCTIONIB30BATh 3HAHNE CBOMCTB XUMUUYECKUX JIEMEHTOB, COSTMHEHHI F MATEPHAIIOB
Ha X OCHOBE /ISl pellieHusI 3a/1a4 podeccuonanbHoi faestenbHoctr (TTK-18);
TOTOBHOCTBIO U3Y4aTh HAyYHO-TEXHUIECKYIO HH(POPMAITHIO, OT€UECTBEHHBIN 1 3apyOSKHBII OMBIT
o Temaruke uccnenaosanus ([TK-20).
3namo:
OCHOBHBIE TEHJICHIINH Pa3BUTHSI XUMHUYECKON TEXHOJIOTUH;
MOCJICI0BATEIPHOCTh BBIMOJTHCHHUSI MPOCKTHBIX PAcueTOB, OCOOCHHOCTH BBITIOJTHEHUS
MaTepUaIbHBIX M TEIJIOBBIX PACUETOB TUIIOBBIX MPOIIECCOB OPTraHNYECKOTO CHHTE3a;
OCHOBHBIC BapHUAHTHI allITapaTyPHO-TEXHOJIOTHIECKOTO 0()OPMIICHHS THITOBBIX IPOIIECCOB.
Ymemu:
pelIaTh 3aJja4un aHaIu3a U CHHTE3a XUMHUKO-TEXHOJIOTHYSCKUX CHCTEM JISI TPOU3BOJICTBA
TOHKOTO OPTaHUYECKOTO CHHTE3a;

BBITIOJTHATH MaTepUATbHBIC, TEXHOJIOTHYECKHE, TSIUIOBBIC PACYETHI IIPH MPOSKTHPOBAHKH.



Braoemy:
— HaBBIKAMU Pa3pabOTKH U TPaPUUIECKOTO M300PKECHHS anmapaTypHO-TEXHOJIOTHYECKUX

CXEM, TUTIOBOT'O XHMHUYECKOTO 000PYIOBaHUS M €T0 OT/ICIHHBIX Y3IIOB.

3. Kparkoe coaep:kanue TUCHHNIHHbI

[Tpu m3ydeHun TUCIUILUIMHBI 0CO00€ BHUMAHUE YIEISIETCS BOIPOCAM BIIHMSIHHS YCIOBHIA
MIPOBEJICHUS MTPOLIECCOB HAa BBHIOOP KOHKPETHOI'O TEXHOJIOTHYECKOI0 000PYI0BaHMSI, MIOJIOTOBKE
JIOCTOBEPHBIX HMCXOJHBIX JAHHBIX JUIsl BBIIOJIHEHUS TIPOEKTOB, HAaBBIKAM pa3paboTKu
TEXHOJIOTMYECKUX CXEM IO UX OMHCAHUSM B TEXHOJOTMYECKHX periiaMeHTaxX M COOCTBEHHBIM
JAaHHBIM, TTOJIYYEHHBIM B TJa00PaTOPUHU MPU BHITIOJTHCHUH KBATU(PUKAITMOHHON pabOThI, MTpaBUIaM
M300paKeHHs]  amnmapaTypHO-TEXHOJOTMYECKHMX CXeM C Yy4eTOM  B3aUMOPACIOJIOKEHUs
000py/IOBaHUS U €T0 TEXHOJOTUIECKOTO Ha3HAUCHUSI.

4. O0beM y4eOHOI TUCHUIIHHBI:

4.1. Ounas dopma:

. B 3aueTHBIX B akazmewm. B actponom.
Bunpt yuebnoit paboter eJIMHULAX gacax yacax
00
Aasi TPYA0EMKOCTh TUCHHUIJIHHBI 10 5.0 180 135
y4eOHOMY ILIaHy
KonrakTthas paoora (KP): 2,68 96 72
Jlexuunu (Jlek) 1,34 48 36
[Tpaktuueckue 3ansatus (I113) 1,34 48 36
CamocrositesibHas padora (CP): 2,32 84 63
KypcoBoii npoekt 1,0 36 27
CaMocTosTenbHOE U3yUeHUE Pa3/IesioB 1,32 48 36
JUCIUTLINHBI
Buna xkoHTpoOJIsi: 3a4eT / IK3aMeH _ 3auer ¢ _
OLIEHKOIA,
KYPCOBOi1
NMPOEeKT
4.2. 3aounas ¢popmMma:
. B 3aueTHbix | B akamem. wacax B actponom.
Bunel yue6HoI paboThl e IMHHALAX gacax
06
asi TPYA0EMKOCTh TUCIHUTINHBI M0 5.0 180 135
yueOHOMY IIaHY
KonrakTHas padora (KP): 0,6 24 18
Jlexmu (Jlek) 0,3 12 9
[TpakTueckue 3anstus (I13) 0,3 12 9
CamocrositesnbHas padora (CP): 41 148 111
KypcoBoii mpoekt 0,2 9 6,75
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNIOB 41 139 104.25
JUCITATITAHBI
Buja konTpoJsi: 3a4er / Ik3aMeH 0,3 3aver ¢ oneHKOii, | 3aver ¢ OLEHKOI,
KYPCOBOIi IPOEKT KYPCOBOIi IPOEKT
(8) (6)

AHHOTanuA padovel MPOrpaMMbl TN CIUILIAHBI
«MarepuasoBeaeHue 1Jisi TOHKOT0 opraHuyeckoro cunre3a» (651.B.06)
1. Hean THCHMILIUHBI:



- MPUOOPETEHNE CTYICHTAMU 3HAHH, HEOOXOMUMBIX I CAMOCTOSATEIHPHOTO PEIICHUS
BOIIPOCOB, CBSI3aHHBIX C BBIOOPOM MaTepHalioB OOOPYIOBAaHUS TMPEANPUITHH TOHKOTO
OpPraHUYECKOTO CUHTE3A;

- monydyeHre WHpopMaruu o (PU3NYECKON CYIIHOCTH SIBJICHUH, MPOUCXOIANIUX B
MaTepualax, UCIOJIb3yEMbIX, B YACTHOCTH, B TEXHOJIOTHSIX TOHKOTO OPTaHMYECKOTO CUHTE3a;

- YCTAHOBJICHHE 3aBUCUMOCTH MEXKIy COCTAaBOM, CTPOCHHEM M CBOWCTBaMU
MaTepUaioB, UCIOJIb3yEMbIX, B YACTHOCTH, B TEXHOJOTHUAX TOHKOTO OPraHUYECKOTO0 CUHTE3a;

- U3YYCHHE TEOPUM M TPAKTUKH Pa3IUYHBIX CIIOCOOOB YIPOYHECHHS MaTepHUaJIOB,
00€CTeunBaOIINX BBICOKYIO HAJIEKHOCTh M JIOJITOBEYHOCTH JIeTalled MallliH, UHCTPYMEHTa U
JIPYTUX WU3EIIN;

- O3HAKOMJICHHME C OCHOBHBIMH TPYIIAaMH METAUIMYECKHMX W HEMEeTaUIMYeCKHX
MaTepHaJoB, UCIOJIb3YEMbIX, B YACTHOCTH, B TEXHOJIOTHIX TOHKOTO OPTaHMYECKOTO CHHTE3a MX
CBOMCTBAMH M 00JIACTSIMHU TIPUMECHEHHUSI.

2. B pe3yabrare Mu3yYeHUs] MCUMILUIMHBI OOydYalolIWiics 1O mporpamMme
O0akaJiaBpHaTa 10JI/KEH:
Ob6naoams crnenyromumu npogeccuonanvuvimu (I11K) komnereHuusaMu:

— CHOCOOHOCTBIO TPUHUMATh KOHKPETHBbIE TEXHUYECKHE pELIeHUs] IpU pa3paboTKe
TEXHOJIOTHYECKHX MPOIECCOB, BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJIOTHH C YIETOM
IKOJIOTMYECKUX TociencTBrid ux npuMeHenus ([1K-4);

— CHOCOOHOCTHIO TPOBOAMUTH aHAIM3 CHIPhS, MAaTEpPHAOB M TOTOBOM MPOAYKIIUH,
OCYIIECTBIIATH OIIEHKY pe3ynbraToB aHanu3a ([1K-10);

— TOTOBHOCTBIO NMPOBOJIUTH CTaHJAPTHBIC U CEPTU(HUKALMOHHBIC UCTIBITAHUS MaTepUasOB,
u3zenui u TexHonorudeckux mnpoieccos (ITK-17);

— TOTOBHOCTBIO HCIIOJb30BaTh 3HAHHE CBOMCTB XMMHYECKUX 3JIEMEHTOB, COCAMHEHUN U
MaTepuajoB Ha UX OCHOBE JUIsl pellieHus 3anad npodeccuoHanbHon aesrenpHoctu (I1K-
18).
3nams:

— Kiaccu(uKaluio, CTPYKTYpy, COCTaB M CBOWCTBa MAaTEpHAaliOB, WCIOJIb3YeMbIX, B
YaCTHOCTHU, B TCXHOJIOTHUAX TOHKOI'O OPraHn4eCKoOro CUHTE3A,

— MAapKUpOBKY MAaTepHaliOB, HCIOIb3yEMbIX, B YaCTHOCTH, B TEXHOJOTHSIX TOHKOTO
OPraHW4ecKOro CHHTE3a M0 POCCUNUCKUM CTaHAApTaM;

— OCHOBHBbIE KOHCTPYKIIMOHHBIE U (YHKUMOHAJbHblE MaTepHallbl, NPUMEHsSIEMblE B
000py10BaHUU NPEANPUATHN TOHKOTO OPraHUYECKOro CUHTE3A.

Ymemn:

— PpalMOHAJIBHO MOAO00PAaTh KOHCTPYKLIHMOHHBIA MaTepHual Uil XUMUKO-TEXHOJIOTUYECKOTO
npoiiecca (peakropa, amnmapara, MallldHbI) ¢ Y4€TOM METOJIOB 3aLIUThl OT BO3MOXKHOTO
BO3JICUCTBUS TEXHOJOTUYECKON CPEJIBI.

Braoemy:

— MCTOoAaMH OITPCACIICHUA CBOMCTB MaTCpHraJIOB, UCIIOJIB3YEMBIX, B YACTHOCTH, B TEXHOJIOTHUAX
TOHKOT'O OPraHHYECKOTO CHHTE3a,;

— JIaHHBIMM JUISl TIPUHATUS KOHKPETHBIX TEXHMUYECKHUX PpELIeHUH mpu pa3paboTke
TE€XHOJIOTUYECKHUX ITPOLECCOB TOHKOTO OPTaHUYECKOTO0 CUHTE3a ¢ TOUKH 3pEHUS TEXHUKO-
IKOHOMUYECKOH A ()EKTUBHOCTH IKOJIOTHIECKOI 0€30MacHOCTH.

3. Kparkoe coaepikaHue IHCHMIIMHBI

MarepuanoBefieHue Kak Hayka: IIeJId, 3aJlaid W 3HauyeHWe AMCLUMIUIMHBL 3HadeHHe
MarepuasioB B Pa3BUTUU XMMHUKO-TEXHOJOTHUECKUX MPOLIECCOB U 00ECTIEYeHUH UX O€30IaCHOCTH.

OU3NKO-XMHUECKHE OCHOBBI MaTepHalloBeICHUS
OCHOBHBIE TIOHATHSA O CTPOEHHM, CTPYKTYpE M CBOMCTBaxX MarepuaioB. MeToasl HM3ydeHUs
CTPYKTYpPBI U CBOMCTB MaTe€pHaoB.



OcHOBBI TeopuHu CIUIaBOB. JlMarpaMmbl COCTOSIHUSI CIUIAaBOB. TE€pMUHBI U ONPEIEIICHUS.
JnarpaMmbl — «COCTaB-CBOMCTBOY. DAa30BbIN COCTAB CINIABOB. 3aBUCUMOCTh MEXIY CBOMCTBAMH
CIJIaBOB M TUIIOM Juarpammbl coctostHus. [Ipasuno H.C. Kypnakoga.
Mertannuieckue MaTepraisl.
Xenezo M cmuaBel Ha €ro OCHOBE. JluarpaMMbl COCTOSIHUS —KEJI€30-LEMEHTHUT.
KomnoHeHTsI, pa3bl ¥ CTPYKTypHBIE COCTABIISIIOIME CTajIel U OeNbIX YyTyHOB.
VYrnepoaucTsle U JIETUPOBAHHBIE CTalIM, MAapKUpoBKa. UyryHsl cepble, Oelble, KOBKHE,
BBICOKOIIPOUYHBIE, X CBOMCTBA, 00JaCTh NPUMEHEHUS, MAPKUPOBKA.
Tepmuueckas oOpaborka. Teopust U NMpaKTHKa TEPMHUECKOW U XUMHUKO-TEPMHUYECKON
00pabOTKH METAIIJIOB U CILIABOB.
[IBeTHBIE MeTa/ibl M CIUIaBbl Ha MX OCHOBE, CBOICTBa, 00JacTH INPUMEHEHUS.
[TopouikoBele MeTalIMuecKue Marepuainbl. Marepuansl ¢ OCOOBIMH  3JIEKTPUYECKUMU
CBOMCTBaMH.
OcHoBBI KOppo3uK MeTaJuIoB. [IpUHIMIIBI ¥ METONBI 3aILUTHI OT KOPPO3UH.
Koppo3ust MeTasuioB B yCI0BUSX TEXHOJIOTHYECKUX CPEJ XUMUYECKUX ITPOU3BOACTB.
[TpyHIMIIBI ¥ METOABI 3aIUMTHl OT KOpPpO3UH. KOppO3MOHHOCTOMKHE METAJUNIMYECKUEe U
HEMETAJJINYECKUE Marepuayibl. MeToapl 3allliThl MALIMH U aliaparoB MPEIIPUITUA TOHKOIO
OpPraHUYECKOro CUHTE3a OT KOPPO3HH.
Marepuansl Ha OCHOBE BBICOKOMOJIEKYISIPHBIX coefAuHeHuid. CTpoeHue U CBOMCTBa
oJUMeEpPOB. TepMOpEeakTHUBHBIE M TEPMOIUIACTHUYHBIE MonuMepel. CTpoeHHEe U CBOMCTBA
mwiactMacc.  OCHOBHBIE  Pa3HOBUJHOCTH  IPOMBIIUIEHHBIX IOJMMEPOB M IJIACTMACC.
["a30HanOIHEHHBIE JIACTMACCHI.
Oco0eHHOCTH CTPOCHHUS, CBOMCTBA PE3NHOBBIX MaTeprasioB. Pe3nHbI 001Iero Ha3HAYCHHUS,
crielMaibHbIe PE3UHBbI U 001aCTH UX IPUMEHEHUS.
Jlakokpacounsie marepuaibl (JIKM). OcnoBnble Buasl JIKM. Kpacku, naku, rpyHTOBKa,
LINATJIEBKA.
Cunukarnbie marepuansl. ['paput. Acoect. CBoicTBa U 00JACTH TPUMEHEHUSI.
OOwiast xapakTepuUCTHKa KOMIIO3ULMOHHBIX MarepuanoB. JlucnepcHo-ynpodeHnsie KM,
ciouctele KM, Bonoknucteie KM. Kommo3sunuonnsle marepuaibl Ha METALIMYECKOM U
HemeTamnueckoll ocHoBe. CAIIl (credeHHblE aIFOMMHHEBBIE IIOPOLIKH). ApPMHpPOBAHHBIE
MOJIUMEPHBIE MaTepUaJbl.
DKOHOMHUYECKH 000CHOBAaHHBIN BHIOOP MaTepHasoB.
BbiOOp  KOHCTPYKLMOHHBIX  MaTepuajoB Juisi  OOOpYIOBaHHS  MPEANPUATHNH  TOHKOTO
OpPraHMYECKOr0 CUHTE3a. OKOJOTMYECKHE M DKOHOMUYECKHE AacCIEeKThl MAaTepHAIOBENECHUS U
3alMThl MAaTEPUAJIOB OT KOPPO3HH.

4. O0beM yueOHOH AN CUMIIMHBI:

4.1. Ounas dopma:

B 3auetHbIx B akanem. B acTponom.

Bugpl yueOHO# paboTh €UHALIAX Jacax yacax
Oo0mas Tpya10eMKOCTh JUCIUILINHBI 110 3,0 108 81
Y4eOHOMY ILIAHY
KonTaktHas padora (KP): 1,3 48 36
Jlexmmm (Jlek) 0,9 32 24
IIpaktuaeckue 3ausatus (113) 0,4 16 12
CamocrositesqibHasi padora (CP): 1,7 60 45
Pedepar 0,6 20 15
CamocToATeNIbHOE U3YUYEeHHUE Pa3/IeioB 11 40 30
JUCLIUIUIMHBI
Buji KoHTpoJIs: 3a4eT / IK3aMeH - 3auer -

4.2. 3aounas popma:



B 3aueTHBIX B akanem. B acTponoM.

Buapr yae6HOM paboThI eIMHUIIAX gacax gacax
Oo0mas Tpy10eMKOCTh JUCHUILINHBI 10 3,0 108 81
y4eOHOMY IUIAHY
KonTaktHas padora (KP): 0,33 12 9
Jlextuu (Jlek) 0,22 8 6
[Tpaktuueckue 3ansarus (I13) 0,11 4 3
CamocrositesibHasi padora (CP): 2,56 92 69
Pedepar 0,56 20 15
CaMocTosATeNIbHOE H3YYCHUE Pa3/ICIioB 2.0 79 54
JMCIUIUIAHBI
Buja koHTpoJisi: 3auet / 3K3aMeH 0,11 3auer (4) 3auert (3)

AHHOTaNuA padoyeil NporpaMMbl IMCUUILTAHBI

«MOI[eJII/IPOBaHI/Ie XUMHUKO-TEXHOJOTHICCKHUX IMTPOIECCOB B TEXHOJOIMA TOHKOI'O

1.

opranuyeckoro cuareza» (b1.B.07)
Heab AMCHUNIMHBI — MTOJIYICHUE 00YJAOIIUMCS 3HAHUH B 00J1aCTH KOMITBIOTEPHOTO
MOJICTTUPOBAHUS XUMUKO-TEXHOJIIOTUYECKUX MTPOLIECCOB C IPUMEHEHUEM COBPEMEHHBIX
CHUCTEM KOMIIbIOTepHOM Marematuku, B yacTHoctu MATLAB u VBA, a rtaxxe
NpUOOpETEeHNE UM MPAKTUYECKHX HABBIKOB pPa3pabOTKU JaHHBIX KOMIIBIOTEPHBIX
MOJIeJIC C OJHOBPEMCHHBIM pPEIICHHWEM 3a/Jad CTPYKTYPHOH M IMapaMeTpUUYECKOM
UICHTU(UKAITIH.
B pe3yabTare wu3ydeHHsi JAUCHUILUIMHBI OOydYamlluiicds MO0 mNporpaMmme
0akaJjiaBpuaTa J10JIKeH:
Obaaoams cnenyrommmu obwenpogeccuonanviuvimu (OIIK) u npogeccuonanvrvimu
(ITK) xoMITeTeHIIUSIMHU:
BJIQJICHUEM OCHOBHBIMU METOJAMHM, CIIOCO0aMU M CPEJCTBAMU TOJIYUICHUS, XPAHCHHUS,
nepepaboTku HH(pOpManMM, HABBIKAMH pPabOThl KOMIIBIOTEPOM KakK CpEICTBOM
ynpasnenus uapopmanueii (OITK-5);
TOTOBHOCTBIO TMPUMEHSTh AQHAIWTUYECKHE ¢ UYUCICHHBIE METOABl pEelIeHUs
MMOCTABIICHHBIX 3aJ1a4, UCIOJH30BaTh COBPEMEHHBIC WH()OPMAIIMOHHBIC TEXHOJIOTHH,
MPOBOAUTH 00pabOTKy MHPOPMAIIMH U UCTIOIB30BAaHUEM MPUKIAIHBIX MPOrPAMMHBIX
cpeacts cdepsl TPOPECCHOHATHHON  NIESTETBHOCTH, HCIIONB30BaTh  CETEBBIE
KOMITBIOTEPHBIE TEXHOJIOTMM U 0a3bl JaHHBIX B CBOCH MpodeccHoHANbHON
NESATCHOCTH, ITAKeThl TPHUKJIAMHBIX MPOTPaMM I pacuéra TEXHOJIOTHYCCKHX
napametpoB obopynoBanus (I1K-2);
CIIOCOOHOCTBIO HAJTAXKUBATh, HACTPAUBATh U OCYIIECTBIISITH TPOBEPKY 000PYAOBAHUS U
nporpamMmubix cpeacts (ITK-6).
3uams:
METOJIbI TIOCTPOEHUSI SMITUPHUECKUX (BEPOSTHOCTHO-CTATUCTUYECKUX) U (PU3UKO-
XUMHYECKHX (TEOPETUICCKUX ) MOJIENICH XMMHKO-TEXHOJIOTHIECKHIX TIPOIECCOB;
METOJIbI UACHTU(DUKAIINHI MATEMAaTUYECKUX OMMMCAHUN TEXHOJOTHYECKHX MPOIIECCOB Ha
OCHOBE  OKCICPUMEHTAIBHBIX  JaHHBIX;  METOJBl  ONTUMHU3AIUU  XHUMHUKO-
TEXHOJOTHYECKUX IMPOILIECCOB C MPUMEHEHHEM OSMIHUPUYECKUX W/HUIU (HU3HKO-
XUMHUYECKUX MOJEIIEN.
Ymemn:
MPUMEHSTh HW3BECTHBIE METOJBI BBIUMCIMTEILHOW MAaTEMAaTHKH M MaTeMaTHYeCKON
CTaTHUCTUKH JJIs pEelIeHHs KOHKPETHBIX 3aJad pacdera, MOJECTUPOBAHUS,
UICHTH(UKAITUN W ONITUMHU3AIAN TP UCCIICIOBAHHUH, TPOSKTUPOBAHNUH U YIIPABIICHUN
mpoleccaMi XUMHUYECKOW TEXHOJIOTHH, a TakKe yMeTh HCIOIb30BaTh B CBOEH
MPAKTUYCCKOW JCSITeTLHOCTA JUIS JOCTHIKCHHSI STHUX I[EJIeH W3BECTHBIC ITAKETHI
MPHUKJIATHBIX TIPOTPaMM.



Brnaodemy:

— MEeToJaMM MaTeMaTH4YeCKOW CTaTHUCTUKU Uil O0OpabOTKH pPE3ysbTaTOB AKTHBHBIX U
MACCUBHBIX 3KCIIEPUMEHTOB, a TAK)KE€ METOJAMH BBIUYMCIUTEIHOW MaTeMaTHKH IS
pa3paboOTKM M peaJu3alud Ha KOMIIBIOTEpPAaX JITOPUTMOB MOJEINPOBAHMUS,
UACHTU(DUKAIMYA U ONTHMU3ALUN XUMUKO-TEXHOJIOTHYECKUX MPOIECCOB;

3. Kparkoe cogepixaHne JUCHHUIIIHHBI:

3.1. Ochosnbie npuHYyunbl KOMNLIOMEPHO2O0 MOOENUPOBAHUS XUMUKO-NEXHOIO0SULECKUX
npoyeccogé (XTII). MaremaTuyeckue SMIUPUYECKHE, MaTeMaTHYeCKue (PU3UKO-XMMHUUYECKHUE
MOJENIM M KOMIIBIOTEPHOE MOJEIHpOBaHUE. JleTepMHHHMpOBaHHBIE U BEPOSATHOCTHBIC
MaTeMaTHueckue Mojenu. IlpumMeHenne MeToa0I0ruy CUCTEMHOTO aHAJINM3a JUIsl pellieHus 3a1a4
MonenupoBaHus. [IpuMeHeHHMe TPUHIMIA «YEPHOTO  ANIMKA» TPU  MaTEMaTHYECKOM
MOJICIMPOBAaHUH. ABTOMaTU3UPOBAHHbIE CUCTEMBI NIPUKIAAHON HH(popMmaTuku. Mepapxuueckas
CTPYKTYpa XHUMHYECKHX NPOM3BOJICTB W HX MaTeMaTudeckux wmojeneil. Ilpumenenue
KOMIIBIOTEPHBIX MOJeNel XMMUYECKHUX IPOLECCOB Ui aHalu3a, ONTHMM3AlMU U CHHTE3a
XUMHKO-TEXHOJIOTHYECKHX cHUcTeM. OCHOBHBIE TPUEMBI MAaTEMaTHYECKOTO MOJCIHPOBAHUS:
SMITUPUYECKHUMA, CTPYKTYPHBIN ((PU3UKO-XUMHUYECKUH) U KOMOMHUPOBAHHBIA (TEOPETUUCCKHIN).
ITocTpoeHne cTaTMYecKuX M AMHAMUYECKUX Mojeied. Pemenue npsmeix 3aaad. [IpoekTHbIN 1
IIOBEPOYHBIH (OLIEHOUYHBII) pacyeT mpoueccoB. Pemenue odpaTHbix 3agau. [lapamerpudeckas u
CTPYKTypHasi HWICHTU(UKAIUS MaTeMaTHUYECKUX MOJETeH. YCTaHOBJIEHHE aJeKBATHOCTH
MaTreMaTHuecKkux mozesneil. CTpaTerus NpoBeleH s pacueTHBIX UCCIIeI0BAaHUN U KOMIIBIOTEPHOIO
MOJICITMPOBAHMSI PEaTbHBIX MTPOIECCOB.

3.2. [locmpoenue smnupureckux mooenetl.

e (opMynMpOBKa 3aJa4M ANMPOKCHUMALWHU JAHHBIX JJIS ONHCAHUS JKCIIEPHUMEHTAIBHBIX
3aBUCHMOCTEH M IOJYYEHHs SMIIMPUYECKHX MOJENEH IPOoLeccoB. Buapl KpuTepHeB
annpokcumanuu. Kputepuil Merona HauMMeHbUIMX KBajpaToB. Pemienue 3amaun
AIIIPOKCUMALIMK JUIsI HEJIMHEHHBIX W JIMHEHWHBIX 110 MapaMerpaM mognened. Marpuynas
(dbopMynHUpoBKa 3a/1a4M arMpOKCUMAUU. AHATTUTUYECKUHA U alrOPUTMUYECKUNA MOIXObI
JUI peIICHUs 3aJaud anfpoOKCUMAIMK JUIsl JTMHEHHBIX M JIMHEAPU30BAaHHBIX MOJEICH
METOI0M HauMEHbIIIUX KBaPaTOB;

® 3aKOH HOPMAJBHOTO pAaCHpeleNieHusl s BEKTOPHBIX CIYYalHBIX BEJIWYHHBI |
OTIpe/ieIeHNe UX YMCIIOBBIX XapaKTEPUCTUK. MaTeMaTHyeckoe OKUAAHUE U TUCIIEepPCUs
JUI BEKTOPHBIX CIy4alHBIX BeNMWYHMH. J[MCHIEPCHOHHBIA M KOPPESALMOHHBIN aHaIu3.
[TonaTus aAucnepcuu BOCHPOM3BOJAMMOCTH UM aJIeKBATHOCTH, a TakKKe OCTaTOYHOM
nucriepcud. OnpeneneHre BbIOOPOUYHbIX KO3(D(UIIMEHTOB KOPPEIaul U KodppuureHTa
MHOXECTBEHHON Koppensauuu. CTaTUCTUYECKUH IMOAXOJ K ONpPEJeNICHHI0 OLIMOOK U
HOTPEIIHOCTEN B SKCIIEPUMEHTAIBHBIX TOUKaX U3MEPEHUIA;

® PErpecCHOHHBINA M KOPPESIMOHHBINA aHAIH3 IS TIOCTPOCHHUS SMITMPUYECKIX MOJIETIeH Ha
OCHOBE JaHHBIX MMACCUBHOIO 3KcrepuMeHTa. [ToHATHS QYHKIUM OTKJIMKAa U (PaKTOPOB.
OCHOBHBIE JIONYIIEHHUS] PErpPEeCCHOHHOIO M KOpPPENsUOHHOro aHanuza. Kputepuu
IPOBEPKH OAHOPOJHOCTH Aucriepcuil. Beibop Buaa ypaBHEHMH perpeccuu, a Takxke
orpeneneHue KodpGUIMEHTOB PErPECCUU M UX 3HAUUMOCTH € HCIIOJIb30BaHUEM KPUTEPHUs
Crerogenra. [lponenypa HCKIIOYEHHS HE3HAYMMbBIX KOI()(UIIMEHTOB pErpeccui.
Onpenenenue aIeKBaTHOCTH PErPECCUOHHBIX MOJIeNIel ¢ MOMOILbI0 KpuTepus Puiepa;

® OCHOBHBIE TIOJOKEHHUSI TEOPHUU TUTAHUPOBaHUS dKcriepuMeHTOB (I): TOTHBIN (akTOpHBIHA
skciepuMeHT (IIDD) u 06padoTka ero pe3yabTaToB. ONTUMAIBLHBIE CBOMCTBA MATPHIIBI
TUTAHUPOBAHHS U CBOMCTBO OpTOTOHaNbHOCTH. Onpenenenne Ko3GPuimeHToB Moaemnei,
UX 3HAYMMOCTH U TIPOBEpPKA aJeKBAaTHOCTH YypaBHeHHs perpeccuu. CBoHCTBO
pOTaTabeIbHOCTH TOJIHOTO (PAKTOPHOTO SKCIEPUMEHTA;

® OCHOBHBIC TOJIOKEHUS TEOpHH TutaHupoBanus skcrepumeHToB (II): opToronambHBII
HeHTpaidbHbll KomMno3unuoHHbI 1wiaH (OLIKII) skcnepumenToB M 00OpaboTka ero



pe3ynbraToB. O0ecneueHre OpTOroHAIBHOCTH MAaTPHUIbl JIAHUPOBAHUS U ONpEeIIeHNe
BEJIMYMHBI 3Be3HOTO ieda. Onpesenenne Ko3PHUITUEHTOB MOICTH, UX 3HAYMMOCTH H
OLICHKA aJIeKBaTHOCTU YpaBHEHMsI perpeccuu. PacueTHoe BBIUMCIIEHNE KOOPIANHAT TOUKU
onTUMyMa (3KCTpeMyMa);

ONTUMM3AIMS HKCIEPUMEHTAJIbHBIX HCCIEIOBAaHUI € NpUMEHEeHHeM Meroaa bokca-
Bunbscona. OcHOBHBIE MOAXOABI K ONTUMHU3ALMU SKCIIEPUMEHTAIBHBIX HCCIIEIOBAaHUI.
OKCHepUMEHTAIbHO-CTATUCTUUECKUIM MeTo1. CTparerus IBUKEHUS K ONTUMYMY LI€JIEBOU
byHKIMM (PYHKIMM OTKIMKA) TPAAMEHTHBIM MeToAoM. Kpurepuu IOCTHXEHUS «I10YTH
CTAIlMOHAPHON O0JIACTH» W METOIbl YTOYHEHHUsS TIOJOKEHHUS ONTUMAIBHOW TOYKU B
(bakTOpHOM MPOCTPAHCTBE.

3.3. Illocmpoenue guzuxo-xumuyeckux mooeneli:

JTambl MareMaTH4eckoro wmojenupoBanus. @dopmynupoBka TUNOTE3, MOCTPOCHUE
MaTeMaTUYeCKOT0 OMUCaHMs, pa3padoTka MOJAEIUPYIOUIEr0 airoputMa, IMpOBEpKa
aJICKBaTHOCTH MOJETH M HMIACHTU(UKAIUS HUX MapaMeTpOB, PAacUETHBIC HCCIEIOBAHUS
(BBIYMCITUTEBHBIA SKCIIEPUMEHT);

COCTaBJICHUE CHCTEM YpaBHEHHUH MaTeMaTHYECKOI'O OMMCAHUS MPOLIECCOB U pa3padoTKa
(BBIOOpP) aNTOPUTMOB HMX peEHIeHUS. bBJIOYHBI NPUHIMI TMOCTPOCHHUSI CTPYKTYPHBIX
MaTemMaruueckux mojeneid. O0001IeHHOe OnrcaHne ABMKEHUS MTOTOKOB (ha3 B amnmaparax
C IOMOUIbI0 TUAPOJMHAMUYECKUX MOJENEH, YUUTHIBAIOIIUX COCPEJOTOUYEHHBIE U
pacrpeieieHHbIe HMCTOYHHMKHM  BellecTBA M dJHepruu  (TeruioThl). JlokanbHble
MHTCHCUBHOCTU HCTOYHHMKOB BEIIECTBA M TEIUIOTHl B IOTOKAX, COOTBETCTBYIOLIUE
pa3iauuHbIM  (QU3MKO-XUMHUYECKHX  mporeccaMm. OCHOBHbIE  TUIBI  ypaBHEHUI
MaTEMaTUYECKOI0 ONUCAHMSI XMMHMKO-TEXHOJOTMYECKHX IPOLIECCOB — KOHEYHBIE,
oObIKHOBeHHBIE U depeHanbupie U auddepeHnnanbHble  YpaBHEHUS B YaCTHBIX
MIPOU3BOIHBIX;

MaTeMaTHUYeCKOe MOJCIMPOBAHWE CTAlMOHAPHBIX UM  JUHAMHYECKHX  PEXHUMOB
TUAPABIMYECKUX IPOLECCOB B  TPyOOMpPOBOJIHBIX CHUCTeMax, TIJoOanbHBIE U
JIEKOMITO3UIIMOHHBIE METO/IbI PEIICHUSI CUCTEM HEJIMHEMHBIX YpPaBHEHUH, a TAKXKE SBHBIC
U HESIBHBIE METOJIbI YMCIIEHHOTO PEIICHUS CUCTEM OOBIKHOBEHHBIX AU(QepeHInaTbHbIX
ypaBHeHui. CocTaBieHME YpPaBHEHMM MaTeMaTH4YeCcKOro OIKCaHUs Ipoliecca.
[Toctpoenne nHPOPMAIIMOHHBIX MAaTPUIl MATEMAaTUYECKUX MOJIENel [ BEIOOpa 0011Iero
ITOpUTMa pPEIICHUs] — MOAEIUPYIOLIEro alropuTMa. Peanusamus anropuTMoB peLieHus
HEIMHEWHBIX M  OOBIKHOBEHHBIX AW(QepeHnnanbHbIX  ypaBHeHUH. OmnucaHue
cranMoHapHbIX pexuMoB XTIl ¢ mpuUMEHEHHMEM CHCTEM JIMHEWHBIX M HEJIMHEHWHBIX
ypaBHeHUU. HTepannoHHbIE anropuTMbl pemieHus. [IpuMeHeHne MeToIO0B MPOCTHIX
utepanuii u Heiotona-Padcona nns momyuenust pemenus. I[IpoGiema cxomumoctu
npoiiecca peuieHus. JIeKoMIO3UIMOHHBIA METO/ PEUIEHUs! CIOKHBIX CUCTEM KOHEUYHBIX
ypaBHeHui. [locTpoeHne WHGOPMAIIMOHHONW MATpPHUIBl [JII BBIOOpA ONTHUMAIBEHOTO
anroput™Ma pemieHus 3amadd. [loHsATHE >KecTKOCTH cucteM JuddepeHInaIbHbIX
YpaBHEHUU U KPUTEPHUHU KECTKOCTU. SIBHBIE (OBICTpHIE) U HESIBHBIE (METICHHBIE) METObI
pemenus. Metonbl mepBoro (Meton Ditnepa), BTOPOro (MOAUQPHUIIMPOBAHHBIE METOJIbI
Ditnepa) u yerBepToro mopsiaka (Merox Pynre-Kyrra). Ouenka TOYHOCTH METONOB —
omunOok yceduenus. [lepexonHple OIMMOKKM W OMIMOKK OKPYTJCHHUS TPU YUCICHHOM
UHTErpupoBanuu nuddepeHuanbHbIX ypaBHeHUH. CriocoObl oOecrieueHus: CX0AUMOCTH
pemienuss 3aaaud. [IpuMeHeHHE HESBHBIX METOJOB JJI PEIIEHUS >KECTKUX CHUCTEM
nuddepeHnnaNbHBIX ypaBHeHUH. OnpeneneHus mara HHTeTPUPOBAHUS UTEPAITMOHHBIM
meTtosoM. MetonoB Kpanka-Hukonscona (MeTos Tpanemuii),

MaTeMaTHUYeCKOEe MOJIEIMPOBAHHUE CTAIMOHAPHBIX PEKUMOB MPOIIECCOB TEIIONEPEIauH B
IUTACTUHYATBIX M 3MEEBHUKOBBIX TEIIOOOMEHHHKaX. MareMaTH4eckoe OIUCaHue
IPOIIECCOB C MPUMEHEHHEM MOJIeJel HMIeaIbHOTO CMEIICHUsI U BhITECHEHUs. BbiOop u
rpaduueckoe mpecTaBIeHUE alrOpUTMOB petieHus. [IpuMenenne cranaapTHRIX METOI0B
BBIYHMCIIUTENILHOM MAaTEMAaTUKH JJIs1 PEIICHUs 3a/1a4;



MaTeMaTU4eCKOe MOJCIMPOBAHUE CTALIMOHAPHBIX PEKUMOB IIPOLIECCOB TEILIONEPEIayu B
IPSMOTOYHBIX M IPOTUBOTOYHBIX TPYOUAThIX TEINIOOOMEHHUKOB, peleHue 3aaaun Komm
U KpaeBOW 3aJauu NMpPU MHTETPHUPOBAHUU CHCTEM OOBIKHOBEHHBIX U (EpeHINaTbHBIX
ypaBHeHHH.  MaTemaTHueckoe OIMCAaHWE IIPOLECCOB C IPUMEHEHHEM MOJEIEH
UJealbHOro BeITeCHEHMs. Pemenue 3agaun Komm u kpaesoil 3amaum. [Ipencrasienue
QITOPUTMOB BBIUUCIIEHUH B BHJE HH(OPMAIMOHHONH MAaTpUIbl CHUCTEMbl ypaBHEHHUH
MaTeMaTHYECKOT0 OMUCAHUA U OJIOK-cxeM pacueToB. MaTemaruueckoe onucanue X111 ¢
IPUMEHEHUEM CHCTEM OOBIKHOBEHHBIX U epeHIaIbHbIX ypaBHeHUH. OmnucaHue
O0OBEKTOB C paclIpeiei]eHHbIMU B IPOCTPaHCTBE mapaMmerpamu. PopmMyaupoBKa
HAYaJIbHBIX U KPACBBIX YCIOBUH 3a/1a4 peleHus. YncieHHplii aroput™ 1-ro nopsaka s
pemenus 3anayu Komm. Meros «aipucTpesiku» Uisl peIeHUs KpacBou 3a1auy;
MaTEMaTHYECKOE MOJENMPOBAaHUE CTALMOHAPHBIX PEXHMMOB IIPOLIECCOB B PEAKTOpAX C
Memankoid.  OnucaHue  MUKPOKMHETHYECKMX  3aKOHOMEPHOCTEM  NPOTEKaHMs
NPOM3BOJIBHBIX ~ CIIOKHBIX ~ XMMHUYECKMX  peakiuuii B Jkuakod  ¢dasze  uis
MHOTOKOMIIOHEHTHBIX CHCTeM. OIpeneneHue KIYEBbIX KOMIIOHEHTOB CIIOXKHBIX
XUMHUYECKHX PEaKIil ¢ MPUMEHEHHEM METOAOB JIMHEHHOH anreOpbl - paHroB MaTpHIl
CTEXUOMETPUYECKUX  KO3((UIMEHTOB  peakuuu. MaremaTuyeckoe  OINUCaHME
PEaKkTOpHOTo Mpolecca ¢ pyOaliKo Ui MPOU3BOJIBHOM CXEMbl IPOTEKAHNS XUMHUECKON
peakuuu. BbIOOp anropuTMOB pelleHUs 3a7aud C MpUMEHEHHEM HH(POPMALUOHHOM
MaTpHLbl CHCTEMBl YPABHEHMI MaTEMAaTHYECKOTO OIIMCAHUS U IIPEICTABIICHHS aJlrOPUTMA
peLIeHHs ¢ TOMOILIbIO OJIOK-CXEMBI pacyeTa npolecca;

MaTeMaTU4YeCKOe MOJEINPOBAHNE HECTALMOHAPHBIX PEXXUMOB IIPOLECCOB B PEAKTOpax ¢
MEIIAIKOW. MareMarnueckass MNOCTAaHOBKA 33/Jauyd [JIsl PEAKIUU C MPOU3BOJIBHOMN
cTexuomeTpuyecko cxemoil. dopmMmynmpoBka 3amaun Komm — 3amaum ¢ HadalbHBIMU
ycnoBHUAMHU. PasHOCTHOE mpescTaBiieHue CUCTEMbI OOBIKHOBEHHBIX UG (GEpeHITNaTbHBIX
ypaBHeHMi. [TocTpoeHne nHdopMaiOHHON MaTpULbl Ui BEIOOpA aIrOpUTMa PEILICHHS.
['padmueckoe nmpecTaBieHe aIropUuTMa PELICHUS B BUE OJIOK-CXEMBI PacyeTa;
MaTeMaTHYeCKOEe MOJICJIMPOBAHUE CTAI[MOHAPHBIX PEXKHUMOB B TPYOUaThIX peaKTOpax C
IPSIMOTOYHBIM M IPOTUBOTOYHBIM JIBJKEHUEM TEIJIOHOCUTENIEH. MaremaTudeckas
MOCTAaHOBKA 3aJaud Uil PEAKUUH C KOHKPETHOM CTEXHMOMETPUYECKOW CXEMOM.
®opmynupoBka 3anaun Komm — 3a1aun ¢ HauyalbHBIMU YCJIIOBUSIMU M KpaeBOH 3a1ayu —
3a/la4il C KpaeBbIMHM YyCJIOBUSIMU. Pa3sHOCTHOE mpejcTaBiieHHE CUCTEM OOBIKHOBEHHBIX
muddepeHnmanbHbIX ypaBHeHul. [loctpoenne nHGOpMAIMOHHBIX MaTpHIl AJIsi BBIOOpa
anropuT™MoB penieHus. ['paduyeckoe mpencTaBieHe aIrOpUTMOB PELLIEHHS B BUIE OJIOK-
CXEMBI pacyera;

MaTeMaTHUYeCKOe MOJEIMPOBAHNE HECTALMOHAPHBIX PEXUMOB IMPOLIECCOB B TPYyOUATHIX
peakTopax ¥ YHMCICHHBIC aJIrOPUTMbl JMCKPETHU3AlMM U1 PELICHUs CHCTEM
TuddepeHMaIbHbIX YpaBHEHUH € YacTHBIMU IMPOM3BOJHBIMH. MaremaTtndeckas
MOCTAaHOBKA 3aJaud Uil PEAKUHUH C KOHKPETHOM CTEXHMOMETPUYECKOW CXEMOM.
@opMyIUpOBKa HAYaJbHBIX M TPAaHUYHBIX YCIOBHH. /luddepenHnnanbabie ypaBHEHUS B
YaCTHBIX MPOU3BOAHBIX - JJUIMITHYECKOTO, NapadOJU4YecKOro M TUIMEPOOTMUYECKOro
TUINOB. AJTOPUTMBI pELICHUs YpPaBHEHUH Mapabojuyeckoro THMa. MaremaTndeckas
MOJIEJIb XUMHAYECKOI0 ITPEBPALICHUS B U30TEPMUYECKUX YCIOBUAX JUIsI HECTALMOHAPHOIO
nporiecca B TpyO4aThIX ammaparax ¢ Y4eToM IHpPOJOJIBHOTO TepeMElINBaHusg U ¢
NPUMEHEHHEM OJHONapaMeTpuyeckol audQy3umoHHOM Moaenu Juis  ONUCAHUS
THJIPOAMHAMUYECKON 0OCTaHOBKH B PEAKLIMOHHOM IOTOKE. AJITOPUTMBI pEIIeHUs B BUIE
CUCTEM HEJIUHEHHBIX YpaBHEHMH, a TakXke OOBIKHOBEHHBIX Ju(depeHINaTbHbIX
YpaBHEHUH [IEPBOTO U BTOPOIO MOPSIAKOB;

MaTE€MaTU4YeCKOe MOJEIMPOBAHUE CTALMOHAPHBIX PEXKUMOB IPOIECCOB HENMPEPHIBHON
MHOTOKOMIIOHEHTHOW peKTHpHuKauuu u abcopOuuu. MaremaTrueckoe OIucaHue
nporecca  MHOTOKOMIIOHEHTHOM — peKTU(HUKAlMM B Tapelbyarol  KOJIOHHE.
MonenupoBanue (a30BOro paBHOBECHsS M Ipollecca Maccollepeliayd Ha Tapeiikax B



MHOTOKOMIIOHEHTHBIX CHUCTEMaxX. Y4YeT TeIJIOBbIX OalaHCOB Ha Tapelkax IpH
MOJICIUPOBAHUU TpoIlecca B PEKTU(MUKAITMOHHOW KOJOHHE. J[eKOMITO3UIIMOHHBIN
QITOPUTM pacyera mpolecca peKTU(HUKAIMKM B KOJOHHOM ammaparte. MareMaTHuecKoe
ONKCaHWE Ipollecca MHOIOKOMIIOHEHTHOM abcopOuuu B HAcaJOYHOW KOJIOHHE.
MopenupoBaHue Iporecca MHOTOKOMIIOHEHTHON Maccollepejadyt B CEKIUAX HacaJOYHOU
KOJIOHHBI. AUITOpUTM pEIIECHUs KpacBOW 3ajauyd I MOJEJIHMPOBAHMs IIpolecca
abcopOumu B HACaJOYHOM KOJIOHHE.

3.4. OcHogbl onmumuzayuu XUMUKO-mexHo102U4ecKuUx npoyeccos:

e peuieHHWE 3a4ad  ONTUMHU3ALMU C  TEPMOJAMHAMMYECKHUMH, TEXHOJOTHUYECKUMH,
SKOHOMHMYECKUMH, TEXHHUKO-DKOHOMHUYECKUMH M  DKOJOTMYECKUMHU  KPUTEPUSMU
ontumanbHocTH. OmntuManbsHbie pecypcocoeperaomue XTII. Breibop kpurepuen
ONTUMAJIBHOCTH (LeseBbIX (QyHKUUI). DOpMyInpOBKa MHOIOKPHUTEPHAIBHON 3a1a4yu
ontumuzari. OcoOEHHOCTH pelleHus onTUMH3aunoHHbIX 3anad XTII npu Hammumu
HECKOJIbKUX KpPUTEPUEB ONTHUMAJIbHOCTH, OBPAXHOM XapakTepe LesleBOH (QyHKUIUH U
HaJIMYUU OTpaHUYeHu 1-ro u 2-ro pona;

® AQIrOpUTMBI OJHOMEPHOM W MHOTOMEPHOM ONTHMH3aLMH. MeTOnbl CKaHWPOBAHMS,
JIOKaJIM3alMK SKCTPEMYMa, 30JI0TOT0 cedeHus u yncen PuboHauu B cilyuyae OJHOMEPHOM
ONTUMH3ALMKU. MeTonbl MHOTOMEPHOH ONTHMH3AalMM HYJIEBOTO, IEPBOIO U BTOPOTO
nopsaakoB. CHUMIUIEKCHBIE, ClydailHble M TIPaJUCHTHBIE METOJIbl MHOTOMEPHOU
ontumMuzauu. Meron mwtpadHbIX QYHKIUIA.

3.5. 3axnouenue:

e [puMeHeHHEe KoMibloTepHbIX Mozenel XTIl npu NpoeKTUPOBaHMM XUMHYECKHX
npousBoacts — B CAIIP. 3agaum cucteM aBTOMAaTU3MPOBAHHOIO ITPOEKTUPOBAHMS
(CAIIP) u cTpyKTypa CHCTEM KOMIIBIOTEPHOTO NpoeKTupoBaHus. MHpopmannonnoe u
maremaTnueckoe obecneuenne CAIIP. ABTOMaTH3MpOBaHHOE MNPOEKTUPOBAHUE C
IIpUMEHEHnEM KoMmIbroTepHbIX Mozenen XTII;

e npuMeHeHHe KoMmbloTepHBIX Monened XTIl npu ynpaBieHUM TEXHOJIOTHMYECKUMU
nponeccamu — B ACYTII. Komnsroreproe moaenupoanue XTIl B pexumMe peaibHOTO
BpemeHu.  Cucrempl  mpsiMoro  U(GPOBOro  (KOMIIBIOTEPHOIO)  YIPaBJICHUS
TEXHOJIOTHYECKUMHU TporieccaMu. OCOOEHHOCTH peanu3aliii KOMIBIOTEPHBIX MOJeNeit
XTII B aBTOMaTU3UMPOBAHHBIX CUCTEMAX YIPABICHUS TEXHOJIOTMYECKMMM IPOLIECCAMHU
(ACVYTII).

4. O0beM yueOHOI TMCUUTIUHBI:

4.1. Oynas ¢opma:

Bunpsl yaeOHOM paboTh B 3ayernbix | B akazmem. B actponom.
eIMHUIIAX Jacax Jacax

OO0mas Tpya10eMKOCTh JMCHMILJIMHBI T10 3.0 108 81
Y4eOHOMY IIaHY

Konrakthas padora (KP): 1,33 48 36
Jlexumu (JIex) 0,89 32 24
JlabopaTopusie 3ansatust (J1ab) 0,44 16 12
CamocrostenbHas pabota (CP): 1,66 60 45
Jlpyrue BUIbI CAMOCTOSITENBHON pabOThI 1,67 60 45
Buja konTpoas: 3ader / 3k3aMeH _ 3auer ¢ _

OLICHKOM

4.2. 3aounas dopma:

Bunasl yueOHol paboTh B 3ayernbix | B akanmem. B actponom.
eAMHUIAX yacax qacax




O0masi Tpy10eMKOCTh AUCHUIIMHBI MO 3.0 108 81
yueOHOMY IJIaHY

KonrakrHas pa6ora (KP): 0,33 12 9
Jlextuu (JIek) 0,22 8 6
Jlaboparopusie 3aHsaTus (J1ad) 0,11 4 3
CamocrositenbHas padbora (CP): 2,56 92 69
Jpyrue BUIbI CaMOCTOSITEILHON pabOThI 2,56 92 69

Bua koHTpoIs: 3aueT / IK3aMeH 0,11 3auder ¢ 3auer ¢

oueHKoii (4) | omenkoii (3)

AHHOTaNUsA Y4e0HOI MPOrpaMMbl JMCHUNIITHHBI
«JlabopaTopHbie padoThI 0 PU3HYECKON XUMUM OPTAHUYECKUX COEeIMHEHM I

(51.B.08)

1. Heap DMCUMNJIMHBI — 03HAKOMUTH M PACKPHITH BO3MOXKHOCTH OCHOBHBIX 0a30BBIX
HKCIEPUMEHTAIBHBIX METO0B (PH3MUECKOM XMMHH, HAYYUTh CTYICHTA BUJIETh O0JIACTH
U Tpenenbl MPUMEHEHHUS OSTUX METOJOB HCCIEAOBaHUs, YETKO IOHUMAaTh UX
MPUHIMITAATBHBIE BO3MOXXHOCTH U OTPAaHWYCHHUS TMPH PEHICHUH KOHKPETHBIX
9KCIIEPUMEHTANIBHBIX 3a7a4.

2. B pe3yabrare wu3ydYeHHs [IHCUMIUIMHBI o0y4yalolMiicd 10 mporpaMmme
0akaJjiaBpuaTa J10JIKeH
Obaaoams crnenyromumu npogeccuonanvivimu (I1IK) koMrereHIuAME:

— CHOCOOHOCTBIO MPOBOJUTH CTAaHIAPTHBIE U  CEPTU(PUKAIMOHHBIE HCIBITAHUS
MaTepUaioB, U3ACIHN 1 TeXHOIorn4eckux mpouecco (I1K-17);

— TOTOBHOCTBIO HCIOJB30BATh 3HAHUS OCHOBHBIX (DM3MYECKHX TEOPHH ISl PEUICHHUS

BO3HUKAIOMNX (PU3MUECKUX 33]ad, CAMOCTOSITEIIbHOTO MPUOOpeTeHHs (PU3MYECKUX
3HAHUMU, JUIS MOHUMAaHMsI IPUHLUIIOB paboThl IpUOOPOB U YCTPOMCTB, B TOM 4YHCIIE
BBIXOJISIIIUX 32 IPEIebl KOMIIETEHTHOCTH KOHKpeTHoro Hanpasnenus (ITK-19).

3name:

— IPUHLUIBI paOOTHI M CXEMbI HCIOIB3YEMBIX H3MEPUTENBHBIX YCTAHOBOK;

— BO3MOXHOCTM METOJIOB CHEKTPOXMMHUHM JJisi MPOBEIEHUS KAuyeCTBEHHOIO W
KOJIMYECTBEHHOI0 aHAJIN3a XMMHMUYECKUX CHUCTEM, ONPEAEIEHUS TEPMOJUHAMHYECKHUX
CBOMCTB XUMHUYECKUX BEILECTB;

— KOHIYKTOMETPMYECKHH M  IOTCHLUOMETPUYECKUH  METOABl  HAXOXACHHUS
TEPMOJMHAMHYECKHUX XapaKTEPUCTHUK AJIEKTPOIUTOB (AKTUBHOCTEH M KOO(PPHUIIMEHTOB
AKTUBHOCTH, KOHCTaHTBl JUCCOLMALMH, TEPMOJNHAMUYECKUX XapaKTEPUCTHK
peakuun);

— (PUBHKO-XMMHUYECKUE METO/Ibl UCCIIEJOBAHNUS U aHaIM3a (a30BbIX PABHOBECHUI B OJIHO-
Y MHOTOKOMITOHEHTHBIX CUCTEMaX, IIyTU NOCTPOEHUs (ha30BbIX JUarpaMm COCTOSIHUS;

— DKCHEpUMEHTAJbHbIE METOJIbl M3YYEHUs KMHETHUKH XMMUYECKHUX pPEaKLuil, crocoObl
ONpeIeNeHUsI KOHCTAaHT CKOPOCTEN M MOPAIKA XUMUYECKUAX PEAKLIUN.

— KaJOpPUMETPUYECKHE METOMAbI OMNpeAeTeHHUs TeIIOEMKOCTH, TEIUIOBBIX 3((HEeKTOB U
JIPYTUX TEPMOXUMUYECKUX CBOMCTB M3y4aeMbIX OOBEKTOB.

Ymemo:

— MPUMEHSATh TEOPETUYECKHE 3HAHUSA U SKCIEPUMEHTaJIbHbIE METOJIbl HMCCIIEeI0BaHUS
(bu3nUecKoil XMMHUK NIPU pelIeHUH NMPo(ecCHOHANBHBIX 3a/1a4;

— chopMmynupoBath MpoOJIeMy U OOOCHOBATH BBIOOpP DKCIIEPUMEHTAIHLHOTO METOja
VICCJIEIOBAHMSI, TIOCTABUTH LIE€TH U 3a1a4l U HAMETUTD ITYTH UX JTOCTH)KEHUS;

— MPOBECTH MAaTEMaTHYECKyl0 OOpabOTKy SKCIEpHMEHTAIbHBIX JaHHBIX Ha 0aze
TEOPETUYECKUX 3HAHUN 10 (PU3NUECKON XUMUU;



— TPEICTaBIATh JaHHBIE JaOOpPaTOPHOTO HCCIeNOBaHMUA B Tpaduueckoi popme u Ha
OCHOBE HOJTY9EHHBIX 3aBUCHMOCTEH OIIpEICTIATh COOTBETCTBYIOIIHE
TEPMOJIMHAMUYECKHE M KHUHETUYECKHE XapaKTEPUCTHKH XWMHUYECKOM CHCTEMBI M
XMMHYECKOT0 TIpoILecca;

— TpPOBOJIUTH AHATU3 M KPUTUYECKH OLEHHBATH IIOJYYECHHBIE 3KCIIEPHUMEHTAIIbHBIC
JlaHHBIE, 0000IIATh U J1eNIaTh 000CHOBAaHHbIE BBIBOJIBI Ha 0a3€ MPOBEAEHHBIX OIBITOB.
Bnademy:

— KOMIUIEKCOM COBPEMEHHBIX JKCIIEPUMEHTAIBHBIX METOJOB (DPU3NYECKOW XMMHUH JUIS
pelIeHnst KOHKPETHBIX MCCIIE0BATENIbCKUX 3a/1a4;

— DKCIIEPUMEHTAILHBIMH METOJAMHU UCCIICIOBAHUS COCTOSHHS XUMHYECKOTO PAaBHOBECHS
U KHHETUKU XUMHYECKOTO IMpoIecca.

— TpueMamu 00pabOTKHU NOITYYEHHBIX ONBITHBIX JAHHBIX JUIS BBISIBICHUS U yCTAHOBIICHUS
B3aMMOCBSI3€ M@Ky TEPMOAMHAMHUYECKUMH CBOHCTBAMH U  (U3NYECKUMHU
napaMeTpamMH IpoLecca;

— 3HAaHUSMH OCHOBHBIX 3aKOHOB (DM3MYECKOM XHMHUHM ISl COAEp)KaTeNbHOU
MHTEPIIPETANH [TOTYyIEHHBIX IKCIIEPUMEHTAIBHBIX PE3yIbTaTOB.

3. Kparkoe cogep:kaHne TuCHUTIIHHBI

[IpumeHenne  MeTONOB  (PU3MKO-XMMHUYECKOIO  MCCIENOBAaHUS UL ONpeAeseHHUs
TEPMOJMHAMHYECKUX U KHHETUUECKUX XapaKTEPUCTUK XUMHUUYECKUX CHCTEM.

CnekTpoxumMu4ecKHe MeTOAbI HCCJIeN0BaHMA. KadueCTBEHHBIN aHanu3 BeLIECTBA
(ompeneneHne MEXbsJIEPHBIX PACCTOSHUN, MOMEHTOB MHEpUUH MoJekyin). OmnpeneneHue
KOJINYECTBEHHBIX ~ XApaKTEPUCTHK (CTENEHM JUCCOLUMAIMM M KOHCTaHThl JUCCOLMALUU
AJIEKTPOJIUTOB, TEIJIOEMKOCTH BEIIECTBA).

DJIEKTPOXMMHYECKHEe MeToabl ucciaenoBanusi. Konaykromerpus. OrnpenencHue
KOHCTaHThl JMCCOLMALMU C€1a00ro 3JEKTPOJIUTA, CTEHEHH JIUCCOLMALUMU, DSJIEKTPUUYECKON
OPOBOJUMOCTH  HpU  OECKOHEYHOM  pa30aBlI€HUU  KOHAYKTOMETPUYECKHM  METOJOM.
IMorenunomerpusi. OnpeaeneHue TEPMOJIMHAMUYECKUX XapaKTEPUCTUK XUMUUECKOM peakiuu (
AH ° ArGo, A,s°), TemiepatypHoro kosdduumenta DJ1C (dE® / dT ), craumapraoin DJIC (E®),
M3Yy4EHUE BIUSHUS 100aBOK HA MOTEHLIMAN 3JIEKTPOoAa.

®a30Boe paBHOBeCHE B OAHOKOMIIOHEHTHBIX cHcTeMaX. POH3MKO-XMMHYECKHI
a”Haym3. l3yueHue 3aBUCHMOCTH CBOMCTB cuUCTeMBbl OT €€ cocraBa. KpuBble OXJaKJIeHUS.
Omnpenenenne cocraBa 3BTEKTHYECKOM cMecu. [locTpoeHue auarpaMm KHMIIEHHS M Juarpamm
IUTABKOCTH JJi1 OWHapHbIX cucteM. OrpaHMYeHHas pacTBOPUMOCTb B TPEXKOMIIOHEHTHBIX
CUCTEMAX.

Xumuyeckoe paHoBecue. OrmpejelieHne KOHCTAaHThl XUMHYECKOIO pPaBHOBECUS U
TEIUIOBOTO 3P PeKTa XMMUIECKON peakIui Ha pUMepe peakifil pa3inokeHusl.

TepMoxumus. Kajopumerpusi. Onpenenenune TEINIOEMKOCTHU BEILIECTB
KAJIOPUMETPUUYECKUM METOIOM.

4. O0beM yueOHOI TMCUUTIIUHBI:

4.1. OuHas popma:

Bcero 4 cemecTp S cemecTp

Bunsl yueOHol paboThl
3ad4. €7./aK. 4yac | 3a4. €1./aK. yac | 3ad. ei./aK. yac

O01mas TpyA0eMKOCTb 1M CHUITTHHBI

4,0/144 2,0/72 2,0/72
M0 Y4eOHOMY IUIaHY
KonTaktHas padora (KP): 1,78/ 64 0,89/32 0,89/32
Jlaboparopusbie 3austus (J1a0) 1,78 /64 0,89/ 32 0,89/32
CamocrositeabHas padora (CP): 2,22 /80 1,11/40 1,11/40

Bua KoHTpoJIsA: 3a4eT / IK3aMeH - 3ayer 3ayer




Bcero 4 cemecTp S cemecTp
Bunet yueGHoI paboTh 3a4. ef./acTp. 34, ex1/acTp. Uac 3ad4. e1./acTp.
gac yac
O01mas Tpy10eMKOCTh
AUCHUTIMHBI 110 y4eOHOMY 4.0/108 2,0/54 2,0/54
TIAHY
KonrakTnas padora (KP): 1,78/ 48 0,89/ 24 0,89/ 24
Jlaboparopusbie 3ausTus (J1a0) 1,78 /48 0,89/24 0,89/24
CamocrosiTeabHas padora (CP): 2,22 /60 1,11/30 1,11/30
Buj KOHTpoJIsA: 3a4eT / IK3aMeH - 3a4er 3ayer
4.2. 3aounas ¢popma:
Bcero 5 cemecTp 6 cemecTp
Buabi yueOHoli padoThl
3ad4. eI./aK. 4ac | 3a4. e./aK. yac | 3ad4. ei./akK. yac
O0mas TpyA0eMKOCTb AUCHUILIMHBI 4.0/ 144 20/72 2.0/72
10 y4eOHOMY ILIAHY
Konrakrnas padora (KP): 0,34/12 0,17/6 0,17/6
Jlaboparopusbie 3ausTus (J1a0) 0,34/12 0,17/6 0,17/6
CamocrositebHas padora (CP): 3,44 /124 1,72 /62 1,72 /62
Buja koHTpoIs: 3a4eT / IK3aMeH 022/8 3aver 3aver
’ (0,11/4) (0,11/4)
Bcero 5 cemecTp 6 cemecTp
Bujbi y4eoHoii padoTsi sau. ef/actp. | enjactp. wac | 2 en./acTp.
qac yac

O01as Tpy10eMKOCTh
AUCHUIIHHBI TI0 Y4eOHOMY 40/108 2,0/54 2,0/54
TJIAHY
KonrakThas pa6ora (KP): 0,34/9 0,17/4,5 0,17/45
JlabopatopHsie 3ansTus (J1ao) 0,34/9 0,17/4,5 0,17/45
CamocrosiTeibHasi padora (CP): 3,44 /93 1,72 /465 1,72 /465
Buja koHTpoIs: 3a4eT / IK3aMeH 022/8 3ader 3ader

’ (0,11/4) (0,11/4)

AHHOTaNUA padovel MPOrpaMMbl TN CIUILIHHBI

«IIpaBoBeieHHE B TEXHOJIOTHH TOHKOT0 opranunveckoro cuaresa» (51.B.09)

1. Heau AMCHUIUIMHBI — IOJIY4YE€HUE OCHOB ITPABOBBIX 3HAHUH, (POPMHUPOBAHUE TPABOBOM
KYJIbTYPbl aKTUBHOTO, 3aKOHOIIOCIYIITHOTO IPaKIaHUHA.

2. B pe3yabrare
0akaJjiaBpUaTa J10JIKeH

U3y4eHust

AUCIUTINHBI

o0yuawumuiics

no mporpamme

Obaaoams cnenyrommumu  oowexyromypuoimu  (OK) u  npogheccuonanvuvimu  (I1K)

KOMIICTCHII UMM

— CIIOCOOHOCTBIO HCIIOJIB30BAaTh OCHOBBI IMpaBOBLIX 3HaHUN B Pa3JIMYHBIX C(l)ean

nesrenpHocTH (OK-4);
— TOTOBHOCTBHIO H3ydYarhb

HAayYHO-TEXHUUYECKYI0 HH(OpMaIHIo,

3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (ITK-20).

3nameo:

OTE€YECTBEHHBLIN U




— OCHOBBI POCCHUHCKOW MPABOBOM CUCTEMBI U POCCHUUCKOTO 3aKOHOJATEJILCTBA, OCHOBBI
opraHu3anv U (QYHKIMOHUPOBAHUS CYNCOHBIX W WMHBIX TMPABONPUMEHUTEIBHBIX U
[IPaBOOXPAHUTEIbHBIX OPraHoOB;

— TIPaBOBBIC U HPABCTBEHHO-3TUYECKHUE HOPMBI B chepe mpoecCHOHATEHON ACSITEIBHOCTH;

— TIPaBOBBIE HOPMBI, PETYJIHMPYIONIME OTHOIICHHE YeJOBEKa K YeJOBEKY, OOIIECTBY,
OKpY>Karolleu cpee;

— TpaBa ¥ 003aHHOCTH IPakJIaHUHA;

— OCHOBBI TPYIOBOI'0 3aKOHOJATEIbCTBA;

— OCHOBAMH XO3SMCTBEHHOIO MPaBa;

— TMPaBOBBIC ACMEKTHI MPO(PECCUOHAIBHON IeATEeTHHOCTH.

Ymemo:

— HCHOJIB30BAaTh 3TUYECKUE U IMPABOBBIE HOPMBI, PETYJIUPYIOINE OTHOLIEHUE YEJIOBEKA K
YeJIOBEKY, OOIECTBY, OKpYXKalollel cpejie, UCIOIb30BaTh MpaBa U CBOOOIbI YEJIOBEKA U
rpakJIaHWHA ITPU Pa3pabOTKe COIUATbHBIX TPOCKTOB;

— HCHOJIb30BAaTh M COCTaBJISITh HOPMATHUBHBIE M IPABOBBIE JIOKYMEHTBI, OTHOCSIIUECA K
npoecCHOHATLHOM ~ ACATEeIBbHOCTH, NPEANPUHUMATH  HEOOXOAMMBIE  MEpBl K
BOCCTAaHOBJICHUIO HAPYIICHHBIX IIPAB;

— peaJu30BBIBaTH IpaBa M CBOOOJBI 4YEIOBEKAa W TpakJIaHWMHA B Pa3IMUHBIX cdepax

KU3HENEATELHOCTH;

— JlaBaTh HPABCTBEHHYIO OLICHKY KOPPYIIIMOHHBIM MTPOSBICHUSM.
Bnaoemn:

— TOJYYCHHBIMH TIPAaBOBBIMH 3HAHUSAMH B TPOQECCHOHAIBHOW © HWHBIX cdepax
JIEATEIILHOCTH.

3. Kparkoe coaep:xanue 1MCUMIIMHBI:

[TonsTre n npusHaku rocygapcrsa. @opmel rocynapcrsa. @ynkuuu rocynapcrsa. llonstue
Y NpU3HaKu 1paBa. OCHOBHBIE IPABOBBIE CUCTEMBI COBPEMEHHOCTH. [IoHsATHE U BUABI HCTOYHUKOB
npasa. OnpenieneHre 3aKoHa U MOJ3aKOHHBIX aKTOB. JlelicTBHEe HOPMATHUBHBIX MPAaBOBLIX aKTOB
BO BpemeHu. OOpaTHast cuia 3akoHa. [loHATHe nMpaBOBBIX HOPM, UX CTpyKTypa. Cucrema mpasa.
YactHoe u myOinuyHOE mpaBo. MarepuaibHOE U IpolieccyalibHOe IpaBo. [IpaBooTHoIeHue:
00BEKT, CYyOBEKT U COiep KaHue NMpaBOOTHOIIEHUH. FOpuaudeckue GaxTsl.

Koncturymus — ocHoBHo# 3akon Poccuiickoit deneparuu. denepatuBHoe ycTporcTBo PO.
Cucrema rocy1apCTBEHHBIX OpraHOB M IIPUHLMI paszaeneHus Biactei B PO. [TonsaTue rpaxaaHcTsa.
[Tpusnanue, coOI0IeHIE, 3alllMTa PAaBHBIX NPaB KEHILMH U MYXYHUH KaK OCHOBHAasi 00s3aHHOCTh
rocyiapcTBa.

[TonsTre u npeaMeT aAMUHKUCTpaTUBHOTrO npaBa. O6mas xapaktepuctuka Kogekca PO 00
aIMUHHUCTPATUBHBIX TMPABOHAPYIICHUSIX. AOMUHUCMPAMUBHbIE NPABOHAPYUleHUs: TIOHATUE U
NPU3HAKU. AOMUHUCPAMUBHAS OMBEMCMEEHHOCMb. TIOHSITHE U TpUHLUIIBL. [loHATHE, TpU3HaKU
Y BUJIbl QIMUHUCTPATUBHBIX HAKa3aHUU.

[ToHsiTHE M TpEIMET YTOJIOBHOTO ITpaBa. YTOJIOBHAs OTBETCTBEHHOCTh: TIOHATHE, OCHOBAHUE
BO3HUKHOBEHUs. [lonamue npecmyniienus: TPpU3HAKH, CTpykTypa. CocTaB NpeCcTyIUICHUS.
Coyuactue B pecTyrmieHun. OOCTOSATENHCTBA, UCKITIOYAIOIINE TPECTYMHOCTH AesiHus. [lonsarue,
UeIM W BUABl HaKa3zaHUU. Yeonosenas omeemcmeennocmvb 3a cogepuleHue npecmynieHui.
VYcnoBHOE OCYXIIEHHE, OCBOOOXKIEHUE OT YTrOJOBHOM OTBETCTBEHHOCTH. [IpemMer um 0OBEKT
KPUMUHQJIACTUKA. MeToasl M 3afaud KpUMHUHAIUCTUKU. IloHATHE KPUMHHAIMCTHUYECKON
UACHTU(DUKAIIH. OOBeKThI u BU/IBI KPUMHUHAIUCTUYECKOM UACHTU(DUKAITIH.
Kpumunanucrudeckas rexuuka. KpumMuHanucTiueckas TakTHKa.

DKOJIOTHYECKOe MPaBo: MOHATHE, PEAMET METO]T 1 UICTOYHUKH SKOJIOTMUYECKOro npasa PO.
[TonsiTe, BUABI M CTPYKTypa HKOJIOTMUECKHUX IPAaBOHAPYLIEHUH, OTBETCTBEHHOCTh 3a HX
COBEpIICHHUE.

ITonarue undopmarnuu. OTBETCTBEHHOCTh 3a HapyIIEHHE 3aKOHOJATENbCTBA O 3alllUTe
uHpopmanuu. [locynapcTBeHHass TalfHa: TOHSATHE, 3allldTa, [PaBOBOE PEryJIUpPOBaHUE



rOCyJapCTBEHHOHM, cCiy>)keOHOH u uHON uHpopmauuu. KonduaeHnumambHass uHOpMALIUS:
MOHSTHE, BUIBI U 3aIIMTA. 3alIUTA IEPCOHATIBHBIX JaHHBIX I'PaXKIaHUHA.

IlonsaTe, mnpeaMer M METOA TpaXAAHCKOro mnpasa. lloHsaTMe rpakaaHCKOro
IpaBOOTHOLIeHUsA, ero  crneuu¢uka. CTpykTypa  Ipa)JIaHCKOTO  IPABOOTHOLICHMS.
[TpaBoeecnocoOHOCTh CYOBEKTOB TPAKAAHCKOTO MPABOOTHOMICHHS. ['paxiaHe Kak CyOBEKTHI
rpaxkJaHcKoro npasa. Gu3nyeckre U IPUIMUECKUe JIULa: MOHATHE, IPU3HAKHY, KIacCUDUKALIMSL.
KOpuanaeckue daxtel. [IpaBo coocTBeHHOCTH. [ToHATHE aBTOpPCKOTO MTpaBa. [loHATHE MaTEHTHOTO
npaBa. [lonsatue wuHTemnexryanbHoll cobcrBeHHocTH (MC) M MCKIIOUUTENBHOIO IIpaBa.
Knaccugukarus UC. Cuctema npaBoBoil OXpaHbl HHTEIUIEKTYalIbHONH COOCTBEHHOCTH, aBTOPCKUX
Y TIaTEHTHBIX IIPAaB.

[TonsiTe XO3SUCTBEHHOrO (MpPEeaNPUHUMATEIBCKOTO) MmpaBa. I[lpeamer xX03sWCTBEHHOTO
(mpepUHUMATEIBCKOI0) TpaBa, NPU3HAKU, METOJbl IIPABOBOro peryiaupoBaHus. [loHsrue
XO34MCTBEHHOU U NMPEAIPUHUMATEIBCKOMN NEATEIBHOCTH.

IIpaBoBoe peryauMpoBaHME CEMEMHBIX OTHOLICHMH. 3aKIOYEHHE M INpeKpalieHue Opaka.
[TpaBa u 00s13aHHOCTH pOIUTENEH U JeTei. ATMMEeHTh. DOPMBI BOCTIUTAHUS JIETEH, OCTABIIUXCS
0e3 nomneyeHust poaUTENIeH.

[Ipeamer u meToxn TpynoBOro npasa. TpynoBOH JOTOBOP: NOHATHE, CTOPOHBI, COIEPKAHUE.
Pabouee Bpems. Bpems otasixa. Tpynosie ciopsl. Jucuuminaa Tpyaa.

[lonsatne m wucrokum koppynuuu. HopmaruBHoe omnpeneneHue xoppynuuu. IIpuumHb
pacripocTpaHeHus koppynuuu. Hakasyemble n HeHakazyemble (opMbl Koppynuuu. CKpbITbIE
(marentHbie) (Qopmbl Koppynuuu. DOpMBI KOPPYNUUHU-TIpECTYIICHHS. DPOpPMBI KOPPYIIHU-
npoctynka. DopMbl MOJUTHUECKOW Koppynuuu. HopmaTuBHBIE IpaBOBble akThl B cdepe

npotuBojelcTBUd  Koppynuuu. ®enepanbHblii  3akoH  oT  25.12.2008 Ne 273-03 «O
MPOTUBOACUCTBUN KOPPYIILIULY.
4. O0beM y4eOHOI TMCHUNITUHBI:
4.1. Oynas dopma:
Bunst yueOHOI paboThI B 3auernsix | B akamem. | B actponowm.
€IMHUIIAX qacax qacax

OO0wmast TpyA0eMKOCTb M CHUILIHHbBI 3.0 108 81
1o y4e0HOMY ILIAHY
KonraktHas pa6ora (KP): 0,9 32 24
Jlexumu (JIex) 0,45 16 12
[Tpaktuueckue 3ansatus (I113) 0,45 16 12
CamocrositesbHas padora (CP): 2,1 76 57
Bua koHTpoOJs: 3a4eT / 3K3aMeH - 3ayer -

4.2. 3aouHas popma:

Bunpsl yaeOHOM paboThI B 3auernsix | B akanem. B
eIMHUIIAX qacax aCTPOHOM.
qacax

OO01asi TPY10eMKOCTh THCHHUIJIHHBI 3.0 108 81
10 y4e0HOMY ILIAHY
KonraktHas patdora (KP): 0,22 8 6
Jlexiuu (JIek) 0,11 4 3
[IpakTuueckue 3ansatus (I113) 0,11 4 3
CamocrositesbHas padora (CP): 2,67 96 72
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 0,11 3auer (4) | 3auer (3)




AHHOTaNuA padoyeil NporpaMMbl JMCUUILTHHBI
«Teopust BeposiTHOCTEH U MaTeMATHYECKasl CTATHCTHKA B TEXHOJIOTHH TOHKOTO
opranuveckoro cuareza» (b1.B.10)

1. Heab AucHHIUIMHBI — (HOPMUPOBAHHE Yy CTYACHTOB CHCTEMBl OCHOBHBIX NMOHATHH,
UCIIOJIB3YEMBIX NIl TIOCTPOEHUS BAXHEHMIINX MATEMaTHYECKMX MOJEJICH, U yMEHHUs
HCIIOJIB30BaTh MaTEMAaTUYECKUE METO/IbI UL OIIMCAHUS Pa3JIUYHBIX IIPOLIECCOB.

2. B pe3yabTtare Mu3yYeHUs] MCUMILUIMHBI OOydYalolIWiics 1O mporpamMme
O0akaJiaBpHuaTa 10JI/KEH:

Obnaoams cnepyrommmMu npogheccuonanvrvimu (ITIK) KommereHIMsIMU:

— CHOCOOHOCTBIO IJIAHMPOBATH U MPOBOJAUTH (PU3NYECKHUE U XUMHUYECKHE IKCIIEPHUMEHTHI,

MIPOBOJIUTH 00pabOTKY MX Pe3yJbTaTOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTATH TUIIOTE3bI

U YCTaHaBIMBAaTb TIPAHMIBI MX IPUMEHEHUs, NPUMEHATH METOJbl MAaTEMaTHYECKOIO

aHaJIM3a U MOJEJIMPOBAHUSL, TEOPETUUECKOI0 U AKCIIEpUMEHTaIbHOro uccienosanus (11K-

16).

3uams:

— OCHOBBI TEOPUU BEPOSATHOCTEH U MATEMAaTUYECKOU CTaTUCTUKY;
— MAaTeMaTU4YEeCKUE TEOPUU U METOJBI, JIe)KAIME B OCHOBE IOCTPOEHUS MATEMAaTUYECKUX

MOJICNCH;

— OCHOBBI IPUMEHEHHUsI MATEMATUYECKUX MOJIEIIEH U METOIOB.
Ymemo:
— BbIOMpaTh MaTeMaTHYECKUE METO/Ibl, IPUTOIHBIE AJIS PEIIeHUs] KOHKPETHOH 3a/1auu;
— HCIIOJIb30BaTh MATEMaTU4YECKUE MOHATUSA, METOABl U MOAEIU JJI1 OMMCAHUS Pa3IUYHbIX

IIPOLIECCOB;

— BBIABIIT MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, JIeKAllUE€ B OCHOBE KOHKPETHBIX

IIPOLIECCOB;

— HCIOJB30BATh OCHOBHBIE METO/Ibl CTATUCTHYECKON 00paOOTKH TaHHBIX;
— IPUMEHATHh MAaTEMATHYECKHUE 3HAHUS Ha MEKIUCLUUITIMHAPHOM YPOBHE.

Braoemy:

— OCHOBaMM (pyHIaMEHTaJbHBIX MAaTEeMAaTHYECKUX TEOPUH M HaBBIKAMU HCIIOJIb30BAaHUS

MaTeMaTHYECKOro anmnapara;

— MeTOJaMU CTaTUCTHUYECKOW 00pabOTKK HHPOPMALIUH.

3. Kpatkoe conep:kanue THCHUTIMHBI:

1. Teopus eeposimnocmeii. Cnyuaiinvie @eIUUUHbL U UX 3AKOHbL PACNPEOeNeHUS.
[Ipeamer Teopun BeposTHocTed. CiydaitHbie COOBITHS. [IpOTHBOIOIOXHBIE COOBITHSA.
HeszaBucumble coObiTusi. OtTHocuTenbHas yacTtoTa. Kiaccmueckoe M TeOMETpHUYEcKoe
OlpeziefieHue BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BeposiTHOCTEH. MeTolbl BBIYMCICHUS
BeposiTHOCTe.  IlpocTpaHcTBO  aneMeHTapHBIX — coObiTuil.  Kitaccuueckoe —ompeneneHue
BEPOATHOCTU. Anredpa COOBITHI: TEOPEMBI O BEPOSITHOCTH CYMMBI COOBITHH, TPOTUBOMOJIOKHBIX
COOBITHH, CyMMa BEpOATHOCTEHl HECOBMECTHBIX COOBITHH, 0O0pa3yloluX MOJHYK TpYIILY.
AKcHOMaTH4eCKOe ompejielieHne BeposTHOCTU. CTaTUCTUYECKOE OIpe/ielieHHEe BEPOSTHOCTH.
VYcnoBHasg BepOATHOCTb. Teopembl O BEPOATHOCTH NPOU3BEIEHUS 3aBUCUMBIX M HE3aBHCHMBIX
coObiTuii. [lonHasg BeposiTHOCTh. IloBTOpHBIE McHbITaHusA. @opmyna bepuymnu. JlokanbHas u
UHTErpajibHas TeopeMel Myaspa-Jlamiaca. @opmyina Ilyaccona.
ITonsiTne ciay4yallHOM BenWYMHBL. J[UCKpETHBIE M HENPEPBIBHBIE CIyYalHbIE BEJIWYUHBL. 3aKOH
pacripeniesieHust ciydaiiHo BenuuuHbl. DyHKIMS pacrnpesnereHus, ee CBOWCTBa, Trpaduk.
[110THOCTH pacmpeneneHns HENPEePbIBHOM ClydyallHOW BENWYUHBI (IUIOTHOCTH BEPOSITHOCTH).
®opmyna 1)1 BEpOSITHOCTH MO JaHUs HENPEPBIBHOM CIIy4aiiHON BEJTMYMHBI B JaHHBIN HHTEPBAJI,
BBIpaXXCHHBIN Yepe3 INIOTHOCTh BEPOSITHOCTH, TeOMETpUYECKUI cMbIcT (hopmyinbl. bBuHOMuanbHoe
pacupenenenue, pacnpeneneHue IlyaccoHa, paBHOMEpPHOE pacIpeneiieHHe, HOPMAaJIbHOE
pacnpeneneHne, YKCIIOHEHINAIIBHOE PACTIPEEIICHUE.



2.Mamemamuueckas cmamucmuxa.
[Ipeamer mareMaTnyeckoW CTAaTUCTUKU. (OCHOBHBIE 33/layd MAaTE€MAaTHYECKOW CTATHCTHKHU.
Bri6opounsiii Metoa. Cratuctuyeckoe onucanue. BeiOopku. 'mctorpamMma U MOJUTOH 4acToT.
Craructuueckas (amnupudeckas) GyHKUUs paciipeneiaeHus. BeIOopouHble XapaKTepUCTUKH U X
pactupenenenusi. CocrositenbHbie, 3()QEKTUBHBIC CMEUICHHBIE M HECMEIICHHBIC OICHKH
napameTpoB. CTaTUCTHUECKOE Cpe/iHee, CTATUCTHYECKast AUCIEPCUSl U CTAaTUCTUYECKOE CpeHee
KBaJPaTUYHOE KaK TOUEYHBIC OLICHKM HEU3BECTHBIX: MAaTEMaTHYECKOTO OXKHMIAHMS, AUCIICPCUH,
CpeIHEero KBaJpaTUYHOI'O OTKJIOHEHHs. JloBepHUTeIbHbIEe UHTEPBAIbl U MHTEpPBaJIbHbIC OLECHKU.
JloBepuTENbHBIE OIEHKA HEW3BECTHOW BEPOSITHOCTH MO OOJbIIUM BBIOOpKaM. JloBepuTenbHas
OIICHKa MAaTEeMaTH4eCKOro OKHUIAHUS MpU HEU3BECTHOW aucrnepcuu. [loBepuTenbHas OIEHKA
CPEIHEr0 KBaJIpaTUYHOTO OTKJIOHEHHUsA. TouHble BbIOOpOuHBIE pactpeaenenus: CteroaeHTta (t-
pacripenenenne), ®umepa-Cuenexopa (F-pacnpenenenue), Ilupcona (y?-pacrpenencHue).
[IpoBepka cTaTUCTUYECKUX THUIOTE3. MaTemMaTHYeCKue METOJbl MPOBEPKH CTATUCTUUYECKUX
TUIO0TE3. DIEMEHTHI TEOPHUH KOPPEISALHUU.

4. O0beM y4eOHOU TMCUUIIUHBI:

4.1. Oynas dopma:

Bunpl yueOHOI paboThI B 3ayernpix | B akanmem. B actponom.
€QUHULIAX qacax dacax

O01mas TpyA0eMKOCTh TUCHMILIMHBI 110 3.0 108 81
Y4eOHOMY IIaHy
KonTaktHas padora (KP): 1,33 48 36
Ulexum (JIek) 0,44 16 12
[Tpaktiueckue 3anstus (I13) 0,88 32 24
CamocrositeabHas padora (CP): 1,67 60 45

_ 3auer ¢ _
Buj koHTpOJIsSi: 3a4eT / IK3aMeH .

OIEHKOM
4.2. 3aounas ¢opma:
Bunsr yaeGHoIt paboTh B 3a4eTHBIX B akazem. B actponom.
€IUHULIAX qacax qacax
OO6masi Tpy10eMKOCTh TUCHUTINHBI 11O 3.0 108 81
y4eOHOMY ILIAHY
KounrakTHas padora (KP): 0,33 12 9
Jlexuun (Jlek) 0,11 4 3
[TpakTiueckue 3anstust (I13) 0,22 8 6
CamocrositeanHas pa6ora (CP): 1,67 92 69
3auer ¢ 3auer ¢
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,11 OIlEHKOMH OIIEHKOM
(4) ®)

AHHOTanuA padoyeil NporpaMMbl IMCUUILTHHBI
«Opranuyeckasi XUMHUsl UIsl TEXHOJIOTHH TOHKOT0 OpraHnveckoro cunre3a» (b1.B.11)

1. Heap aucuMmauHbl — TMpuoOpeTeHHe o00y4arolmMMHCS 3HAHUM O CTPOEHUU
OpPraHMYECKUX COECIMHEHUMH, OCHOBHBIX XMMHYECKHX CBONCTBAX Pa3JIMYHBIX KJIACCOB
OpPraHMYECKUX COEAMHEHUH M METOAaX MX IOJydYeHHs, KaK IMPOMBIIUICHHbIX, TaK U
71a00paTOPHBIX.

2. B pe3syabrare mu3ydyeHHs [IUCHMIUIMHBI o0y4yawmuiics Mo mporpaMmme
0akajaBpHUaTa J0JIKEH:

Obnadams cnepytommmu npogpeccuonanvrvimu (ITK) xommereHIMsIMu:



— CHOCOOHOCTBIO IJIAHMPOBATH U MPOBOAUTH (PU3NYECKHUE U XUMHUYECKHE SKCIIEPHUMEHTHI,
IIPOBOJIUTH 00pabOTKY MX Pe3yJbTaTOB M OLIEHUBATh MOIPEIIHOCTH, BBIIBUI'ATh THIIOTE3bI
yCTaHaBJIMBAaTh IPAHUILIBI UX IPUMEHEHHUS, IPUMEHATH METO/Ibl MATEMATUUECKOT 0 aHAIN3a
¥ MOJICTIMPOBAHUS, TEOPETHUYECKOTO U dKCIIepUMEeHTaIbHOro uccienoBanus ([1K-16)

— TOTOBHOCTBIO MCIIOJI30BATh 3HAHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB, COCAMHEHUU U
MaTepHalioB Ha UX OCHOBE Ul pelleHus 3aaay npogeccuoHanpHol nestensHocty (ITK-
18)

— TOTOBHOCTBIO M3y4yaTb HayYHO-TEXHHYECKYI0 HH(POPMALMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienopanus (I1K-20).
3namo:

— TEOPETHUYECKHE OCHOBBI CTPOECHMSI M CBOMCTB pa3jIMYHBIX KJIaCCOB OPraHMYECKUX
COECIUHCHMI,

— CHOCOOBbI IOJIy4EHUST M XMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB OPraHUYECKUX
COCIUHCHMI,

— OCHOBHBIE MEXaHU3MBbI [IPOTEKAHNS OPraHUYECKHUX PEaKIINi;

Ymems:

— IPUMEHATH TEOPETHUECKUE 3HAHUS JJISl CUHTE3a OPraHUYECKUX COEIMHEHUMN pazIMyHbIX
KJIACCOB;

— aHaAJM3UPOBATh U MPEICKa3bIBaTh PEAKLIMOHHbIE CBOWCTBA OPraHUUECKUX COEIMHEHMIA;

— COCTaBJISITh CXEMbl CUHTE3a OPraHUYECKUX COCIUHEHNH, 3aJaHHOIO CTPOCHMUS;

Braoemy:

— OCHOBaMHU HOMEHKJIATyphbl M KJIaCCU(PUKALIUN OPTaHUUECKUX COCTUHEHUH;

— OCHOBHBIMM T€OPETUYECKUMHU MPEICTABICHUSIMHU B OPraHUYECKON XUMUY;

— HaBbIKaMHM 00OCHOBaHMsI pallMOHAIBHBIX CIOCOOOB MOJIyYEHHsI OPraHUYECKHX BEILECTB.

3. Kpartkoe conepxanue TUCUMIIMHBI
["anoreHonpous3BoiHEIE. Knaccudukanus. Homenknarypa. Anxun- U
aJIIrajioreHuibl.apomatuueckue  rajmorenuasl.  Mzomepus. Homenknatypa.  CrnocoObl
nosyueHus. IIpocTpancTBeHHOE M 31€KTpoHHOE cTpoeHue. dusnueckue cpoiicTBa. Peakuun
HYKJICOQUIBHOTO 3aMEMIeHUs W OTIeIuieHus. [loHsATHE HYKICO(PMIBHOCTH W OCHOBHOCTH
peareHToB. AMOMJIEHTHbIE HYyKJICO(pUIIbHbIE peareHThl. CUHTE3.
DNEeMEHTOOpraHUYeCKUe COEAMHEHUs. TuIbl CBSI3ed B 3JIEMEHTOPTaHUYECKUX COETUHEHMSIX.
CriocoObl MONy4YeHUsT JUTHH- W MarHMHOpraHmveckux coeAauHeHuil. Peakums I'punbspa,
MexaHu3M. Peakiuu ¢ KapOOHUIBHBIMU COEMHEHUSIMH.
Cruptel. @enonsl. Ilpocteie agupsl. OnokcucoenuHeHns. AJbAeruibl, keToHbl. KapOoHOBbIE
KHMCJIOTBI M WX IpOMU3BOAHBIE. B KaXJI0OM Kilacce paccMaTpUBAarOTCSA CIEAYIOIINE DPAa3Ielbl:
U30MEpHs, HOMEHKJATypa, (u3nueckue M XHUMHUYECKHE CBOMCTBA, CIOCOOBI TMOJIYYEHUS.
Mexanusmsl peakiuii. CUHTES.
KapOoHOBBIE KHCIIOTBI U MX NPOMU3BOJHBIE. B Kak0oM Kiacce paccMaTpHUBAIOTCS CIEAyHOIIUE
pazzenbl: U30Mepus, HOMEHKJIAaTypa, PU3NYECKUE U XUMUUECKHUE CBOMCTBA, CLIOCOOBI MOTY4YEeHHUS.
Mexann3msl peakuuii. CUHTES.
ManonoBsiii  3¢up. Ilomyuenune. Crpoenune, CH-KucnorHocts. Peakuuum KoHAeHCAIMH
MaJIOHOBOTO 3(hupa ¥ MaJIOHOBOW KHCIOTHI C ajbAerufamMu. AMUHOKHCIOTHI. J[ukapOoHOBBIE
KHCJIOTHI.
A3oTcozep)kale  COEIMHEHUS. Hutpocoenunenns. AmuHbl. B kaxzaom  kiacce
paccMaTpUBaIOTCS CIEAYIOLIUE Pa3/Iesibl: U30MEPHs, HOMEHKIIaTypa, GU3NYECKUE U XUMHUECKHe
CBOWCTBA, crI0coObI mosryueHus. Mexanusmsl peakuuii. CUHTE3.
A3a- 1 1ua30coeqUHEHUS.
[TomyueHne nUMa30COEOMHEHMN peakLMEld IMa30TUPOBAHUSA: YCJIOBHS INPOBEACHHUS pPEaKUUHU U
MexaHu3M. @Pusnueckne CcBOWCTBA. XHUMHYECKHe cBoMcTBa. [lonydueHne W mHpHMeHEHUE
azocoennuHeHn. CUHTE3.

4. O0beM y4eOHOI TUCHUNITHHBI:

4.1. Ounas popma:



B B akagem. B actponom.
Bun yae6HO# paboThI 3aYETHBIX yacax yacax
€IMHUIIAX
OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 6.0 216 162
10 y4eOHOMY ILIAHY
Konrakthas patdora (KP): 2,22 80 60
Jlexumu (Jlek) 1,33 48 36
IIpakTuueckue 3ansatus (113) 0,89 32 24
JlabopaTopnsbie 3ansatust (J1ab) - - -
CamocrositesibHas padora (CP): 2,78 100 75
Jlpyrue BUIBI CAMOCTOSITEIbHON 2,78 100 75
paboThI
Bup xouTpoJisi: 3a4er / 3k3amMeH 1,0 IK3aMeH IK3aMeH
(36) (@7)
4.2. 3aounas ¢opma:
B B akanem. B actponom.
Bun yuebHoit paboTbl 3a4€THBIX yacax yacax
eIMHULIAX
OO0mast TpyA0eMKOCTh 1M CHUILTTHHBI 6,0 216 162
10 y4eO0HOMY ILIAHY
Konrakrnas pa6ora (KP): 0,55 20 15
Jlextuu (JIek) 0,33 12 9
[Tpaktrueckue 3ansatus (113) 0,22 8 6
JlabopaTopusie 3ansartust (J1ab) - - -
CamocrositesbHas padora (CP): 5,20 187 140,25
Jlpyrue Bupl CaMOCTOSITENIbHON paboThI 5,20 187 140,25
Bup xoutpoJisi: 3a4er / 3k3amMeH 0,25 IK3aMeH IK3aMeH
©9) (6,75)

AHHOTaNUA padovel MPOrpaMMbl TN CIIUILIHHBI
«AHCTpyMEHTAIbHBIE METO/IbI XUMUYECKOI0 AHAJIN3Aa B TEXHOJIOTHH TOHKOI0
opranuyeckoro cuareza» (b1.B.12)

1. Heab AUCHUIIMHBI — IPHOOPETEHNE 00YUYAIOIIMMUCS 3HAHUM 110 OCHOBHBIM Ipynam

METO/I0B

NPOMBIIIJICHHOCTH |

HEOOXO/JUMBIX  XMMHKAM-TEXHOJIOraM

KOHKPETHBIX 3a/1a4 XMMUYECKOTO aHaJIH3a.
2. B pe3yabrare H3y4YeHHUS JUCHMILJIMHBI

0akajaBpHUaTa q0JI’KeH:

Obnadams cnepyromiuMu npogheccuonanvrvimu (11IK) komnereHuusIMu:
CIIOCOOHOCTBIO TPOBOAMTH aHAIM3  ChIPbS,
OCYIIECTBIISITH OIIGHKY pe3ynbTaroB aHanu3a (I1K-10);

XUMHYECKOTO  aHaliu3a, HaubOoyiee  IIUPOKO
UCCIIeIOBATENIbCKON  paboTe, a Takke
BCEX  CICIUAIBHOCTEH IS

MIPUMCHACMBIX

o0yuawuuiicss 1m0

CIIOCOOHOCTEIO IJIaHUPOBATh U IMMPOBOAUTH (1)I/I3I/I‘-IGCKI/IC U XUMHUYCCKHUEC SKCIICPUMCHTHI,
MMpOBOAUTDH O6p360TKy PE3YJIbTATOB U OLUCHUBATH MOIPCIIHOCTHU, BBIIBUTATh TUIIOTC3bI U
YCTaHABJIMBATh I'PAaHULBI UX TPUMCHCHUS, IPUMCHATh MCTOABI MATEMATHYCCKOI'O aHAJIN3a

U MOJICTTUPOBAHMUS, TEOPETHUECKOTO U dKCTIepUMeHTaNbHOTo nccienoBanus ([1K-16);

TOTOBHOCTBIO IMTPOBOAWUTH CTAHAAPTHBIC U CepTI/I(i)I/IHI/IpOBaHHBIe HCIIBITAHUSA MAaTCPUAJIOB,

u3nenuii u TexHojoruueckux mporeccon (ITK-17).
3name:

KOMIICTCHITHM,
peleHust

nporpamme

MarepuajoB M TOTOBOM MPOIAYKIUH,



— TEOPETHYECKHE OCHOBBI METOJ0B MHCTPYMEHTAIbHBIX METOJOB XMMHMUYECKOIO aHalIMu3a

(MMXA);

— mpoueccsl (OPMHUPOBAHUS AaHATUTUYECKOTO CUTHaJA B pa3nuyHbix UMXA;

— paccMOTpeHHe IPUHLUIIOB U3MEPEHUH B CTaHIAPTHBIX NpUOOpax;

— ocHoBbI MeTposoruu IMXA B cootsercTBrH ¢ pekoMeHaanusmu MIOITAK.

Ymems:

— TPUMEHATh MPHUOOPETEHHBIE TEOPETUYECKHE 3HAHMUS W TPAKTHUYECKUE HAaBBIKU B
npopeCCUOHATIBHON JEATEIbHOCTH Ul PELICHUS KOHKPETHBIX XMMHKO-aHAINTHYECKUX
3a/1a4;

Braoemy:

— wMerogonoruei UMXA, mMpPOKO HCHOIB3YEMBIX B COBPEMEHHON aHAIUTUYECKOU
IIPAKTHUKE;

— CHCTEMOM BbIOOpa METO/J1a KAYECTBEHHOI'O ¥ KOJIMYECTBEHHOTO XUMHUUYECKOr0 aHaIn3a;

— OLICHKOW BO3MOKHOCTEH METO/1a aHAJIN34,

— OCHOBHBIMH CIIOCO0AMH METPOJIOTMYECKON 0OpabOTKM pe3ynbTaTOB KOJIMYECTBEHHOTO
XUMHYECKOTO aHAJIN3a.

3. Kpartkoe conepixanue TuCHUINIMHBI:

OO6mas xapakrepuctuka MMXA. OcHOBHblE MCTOYHHMKH IOTPEIIHOCTEH pe3ysibTaToB
aHaJIM3a M crocoObl ux oueHku. OueHka npeaena oOHApYKEHUs C UCIOIb30BaHUEM (OPMYJIbI
Kaiizepa 1 craHgapTHOro OTKJIOHEHHS MUHHUMAaJIbHOrO aerexkrtupyemoro curhaia no MIOITAK.
JluneiHbIi AUana3oH onpeaensieMblx KoHUeHTpauui. CtannapTHble 00pa3sl cocTaBa. OCHOBHbBIE
AHAJTUTUKOMETPOJIOTUYECKUE XAPAKTEPUCTUKM METOJOB U Pe3yJbTaTOB aHaIM3a, CIIOCOOBI MX
OLIGHKU: Tpenen oOHapykeHUs, KOd(Q(QHUIMEHT YyBCTBUTEIHHOCTH, TPAHUIBI JAHANIA30HOB
OIPEACIIAEMBIX COACPKAHUM, CEIIEKTUBHOCTD, IPELIM3MOHHOCTb, IIPABUIIBHOCTD, KCIIPECCHOCTD.
Mertoas! mpo6ooTOOpa, pa3aeiaeHus U KOHIEHTPUPOBAHHS BEIIECTB.

Metononorus UMXA. I[IpueMbl KOIUYECTBEHHBIX U3MEPEHU (METOJ TpagyupOBOYHON
3aBUCHUMOCTH BHEIIHETO W BHYTPEHHErO CTaHAapTa, METOJA J00aBOK). AHAIUTHYECKHE U
METPOJIOTHUECKUE XaPAKTEPUCTUKU PA3JIMYHbIX HMHCTPYMEHTaJIbHBIX MeTon0B. [loHstue o0
aTtectoBaHHOU MeTouke. [Ipodremsl BeIOOpa MeTona ananuza. O6o6miennsie ceenenust o 'OCT
P CO 5725 (2002).

OO6mrast  xapakTEepUCTHKAa  CHEKTPaJIbHBIX  METOJMOB  aHanuza. Kiaccudukamms
CHEKTpPAIbHBIX METOZOB aHaiu3a. IlomydeHne XUMMKO-aHAJIUTUYECKOHM WHGpOpMalUu MpU
B3aMMOJICHCTBUM 3JIEKTPOMAarHUTHOT'O M3JIy4YE€HHS C BEIIECTBOM. ATOMHAas M MOJEKYJspHas
CHEeKTpocKomnusi. AGCOPOIMOHHBIE M SMUCCHOHHbIE METObl aHAIH3A.

ATOMHO-3MHMCCUOHHBIN CHEKTPAIbHBIM aHauu3. TeopeTH4ecKue OCHOBBI ATOMHO-
HMHMCCHOHHOTO CHEKTPalIbHOTO aHanu3a. VMcTouHuKu BO30yxkaeHus crnekTpoB. KadecTBeHHas
XapaKTepUCTHKA AHAJIUTHYECKOro CUrHajia. MIHTEHCHMBHOCTh CHEKTpPajbHBIX JIMHUN Kak Mepa
coJiepKaHus dJIeMeHTa B 1pooe. DaKTopbl, BAUSIONINE HA MHTEHCUBHOCTD CIIEKTPAIbHBIX JIMHHMH.
CrnexTpanbHble MPUOOPHI U CIOCOOBI PETUCTPALMU CIEKTpa. pacUIM(ppoBKa IMHCCHOHHBIX
CHEKTPOB W HJEHTU(UKALUSA 3JIEMEHTOB MO MX CIEKTpaM. ATOMHO-’MHMCCHOHHBIA aHaIU3 ¢
MHAYKTHBHO CBSI3aHHOM M1a3Moi. KonnuecTBeHHBIN aHaIn3. ATOMHO-3MUCCHOHHAs (OTOMETpUS
1aMeHHd. ['a30Bble IIIaMeHa KaK BUJIbl HU3KOTEMIIEpAaTypHOU I1a3Mbl. biok-cxema IiIaMeHHOT o
¢doromeTpa. BozMOKHOCTH MeTOJa M €ro OorpaHuyeHus. AHHMOHHBIA U KaTHUOHHBIA 3((EKTHI.
Ob6nacTu NpUMEHEHHSI.

ATtomHO-abcopOumonHast  crekrpomerpus. OOmas  XapakTepucThKa MeToJa U
aHAJTUTHYECKOTro cUrHaina. [loriomnienne 3J1eKTpOMarHuTHOTO U3ITy4eHHs CBOOOIHBIMU aTOMaMHU.
brok-cxema mpubopa. VMcTtounuku MoHOXpoMaTtuueckoro uanydeHus. CrocoObl aToMu3aIuu
npoObl. CpaBHEHHE aHATUTUYECKHX XapaKTEPUCTHK METOJ0B aTOMHOI abcopOLMMU M aTOMHOM
HYMUCCHH.

AHanuThueckass MOJIEKYJISIpHAs CHEKTPOCKONUSA. MeToabl ONTHYECKOW MOJIEKYJISPHOU
CHEKTPOCKOMUHU. XapaKTEepUCTUKa aHATUTUYECKOTo curHaina. [lornoimenre 31eKTpOMarHiTHOTO
U3ITyYEHUS] MOJIEKYJaMH. DJIEKTPOHHBIE MEPEXOAbl U CIEKTPHI MOIJIOUIEHHS] MOJIEKYJN. 3aKOH



Byrepa-JlamGepra-bepa. Monspublii koaduuneHT noriomenusi. CrnekrpohoToMeTpUIeCKUuil 1
dboTomerpruueckuii aHaau3. ONTUMHU3AIMS YCIOBUI aHATUTUYECKHUX OomnpeaeieHnil. OTKIOHEHUS
ot 3akoHa byrepa-JlamGepra-bepa. Anmaparypa aist criekTpo- 1 GOTOMETPUICCKUX U3MEPCHUI.
TouHocTh pe3ynbTaToB (oToMeTpuueckux onpenenenuid. Juddepennunansuas Goromerpus.
MeTobl CTIEKTPOPOTOMETPUIECKOTO TUTPOBAHHUS.

Onyopumerpudeckuii ananus. [Ipupona ananuthyeckoro curHana (ayopeclueHUUd U
dochopecuennnu. KBaHTOBBIH W SHEPreTUYECKHWil BBIXOABI. MaKTOpBI, BIUSIONIME Ha
MHTEHCUBHOCTh  (QuiyopecleHIHHu. TemmepaTypHOe UM KOHIIGHTPAIMOHHOE  TYUICHHE
dyopecueHIIMN. 3epKaJbHAass CUMMETPHS CIIEKTPOB TMOTJIOMICHUS W WCIYCKaHUs (IIPABHIIO
Jlermuna). 3akon BaBuioBa. Cxema (iyopuMeTpuyecKux M3MepeHuid. BeiOop mepBUYHOTO U
BTOPUYHOTO CBETOQMIBTPOB. [ pagynpoBodYHAast 3aBUCUMOCTD U KOJIMYECTBCHHBIN aHAIIN3.

Typouaumerpuueckuii u HedeToMETpUUECKHl MeToabl aHaim3a. PaccesHue cBera
JIUCTIEpCHBIMU  cucTeMaMu. CBsI3b  ONTHUYECKOM IUIOTHOCTH JIMUCIIEPCHOM CHUCTEMBI €
KOHIIEHTpanuel onpenensemoro emectsa. Koadduunent mytHoctu cuctemsl. TeopeTnueckue
OCHOBHI TypOuguMeTpuu u Heemomerpuu. YpaBuenue Panes. CpaBHUTENbHAS XapaKTePUCTHKA
AQHAIUTUYECKUX CUTHAJIOB B TypOUANMETpUU U Hedenomerpuu. TpeOoBaHus, IpeIbsIBIsIEMbIE K
HCIIOJIb3YEMbIM aHATMTUYECKUM PEAKITUSIM.

OO0mias xapakTepuCcTUKa SIEKTPOXUMHUUYECKUX METOJOB aHallM3a U MX KIacCH(pHUKaIUs.
Knaccugukamust 31eKTpoJOoB B ANEKTPOXMMHYECKHX METoJax aHanmsa. llomspusyembie u
HEMOJISIpPU3yeMbI€ 3JEKTpoAbl. Vcronb3yeMbple XMMHUYECKHME U 3JIEKTPOXUMHUUYECKHE PEAKLUU,
TpeOOBaHMs, MPEIBABIIEMbIC K 3TUM peakiusaM. Bozmoxunoctu IXMA.

KonaykromeTpus u KoHAyKTOMETpUUecKoe TuTpoBanue. OO0I1as XxapakTepucTUKa METOA.
AHAIMTUYECKUI CUTHAT B KOHJIYKTOMETPHUH. Y IeIbHas U SKBUBAJICHTHAS 3JICKTPONPOBOIHOCTD
pacTBOpoB  3eKTposuToB.  [loaBuwxkHOCT  HMOHOB.  lIlpsiMmas  KOHOyKTOMETpUs U
KOHJIYKTOMETpHUUecKoe TutpoBanue. Kpusbie TuTpoBanus. @akTopsbl, BIUSIONINE HA B KPUBBIX
TuTpoBaHuA. lIpuHIMNUManbHas cXxema YCTAaHOBKHM [JIi KOHIAYKTOMETPUYECKHX H3MEPEHUH,
UCIIOJIb3YEMbIE 3J1eKTpoibl. Bo3moxkHocTH MeTona. [Ipumepsl onpenenenuii. BeicokoyacToTHOE
TUTpOBaHUE. BO3MOXKHOCTH MeTO1a.

[ToTenmomMeTpusi U MOTEHIIMOMETPUUECKOE TUTpOoBaHUE. HIMKATOPHBIE JEKTPOABI U
ANEeKTPOJbl cpaBHeHHUd. lloTeHumMan sJeKTpoja Kak aHaJIUTUYECKUM curHaia. HoHomerpus.
HonnanoBckuit u  auddy3noHHBI  moTeHIMaNbl.  Kriaccupukamuss HMOHOCETEKTHBHBIX
ANEKTPOJIOB. YpaBHeHUe Hukonbckoro-OiizeHMaHa. MeTOIbl KOMMYECTBEHHBIX ONpPENEIeHUN 1
ycioBus ux npuMmeHeHus. [Ipsmas morenunomerpust (pH-merpus, nonomerpust). BoamoxxkHoctu
MeToqa. Meroabl TutpoBanus. O6padoTKa KPUBBIX MOTEHIIHOMETPUUECKOTO TUTPOBAHHUS.

Bonbsramnepomerpuueckue meroanl aHanuza. Kiaccmueckas mnomsiporpadus. Ilomspo-
rpammbl. MHTepnperauus nosnsiporpaMM. OCTaTOYHBIM M KOHJEHCATOPHBIM TOKH. YpaBHEHUE
nossiporpaduueckoit  BomHbl  ['eiipoBckoro-UnbkoBuua. [loTeHmman  mMOMYBONMHBI — Kak
KaueCTBEHHasl  XapaKTepUCTUKa  AHAIWTUYECKOTO CHTHajia. Bpibop ©  Ha3HaueHue
nossiporpaduaeckoro  ¢ona. IlpenenvHbrit AU Y3MOHHBIH TOK KaK KOJMYECTBEHHAs
XapaKTepUCTHKA AaHAIMTUYECKOrO0 CUTHana. AmmepomeTpudyeckoe TuTpoBanue. OO1mas
XapaKTepUCTHKAa METOJa M AaHAJUTHYECKOro curHajga. BuiOop ycioBuil ammepoMeTpruuecKux
n3mepennil. [IpuHnunuanpHas cxema aMIepoMeTpUIECKOro TUTpoBaHus. KpuBbie TUTpOBaHUSI.
[Tpumeps! MPaKTUUECKOTO UCTIOIB30BAHMS METO/IA.

Kynonomerpuueckuii MmeToj aHanu3a

Knaccupukanus  MetomoB  KyjgoHomeTpuu. KommdecTBO — 3ieKkTpuuecTBa — Kak
aHanuTU4Yeckuid curHai. Ilpsmas KyJToHOMETpUsS M KYJIOHOMETPUUECKOE TUTpoBaHHe. Pacuer
KOJMYECTBA  DJIEKTPUYECTBA,  3aTPA4yeHHOr0  HA  JJEKTPOXMMHYECKYIO  PEAKIMIO.
Kynonomerpuueckoe tuTpoBaHue. Bpibop Toka snekrponusza. [IpuHmmnuampHas cxema
YCTAaHOBKM JUIA KYJIOHOMETPHYECKOTO THUTpoBaHHs. [IpakThueckoe NpUMEHEHHE METOo/a.
DnekTporpaBuMeTpuueckuii ananu3. OOmIas xapakTepuCTUKAa METOoJa W aHAJUTHYECKOTO
CUTHAJIA.



OOmast XapakTepUCTHKa XpoMaTorpauuecKkux MeETOAO0B. TeopeTnyeckue OCHOBBI
XpoMarorpaguiuecKkux MeTo/10B. XpomaTtorpamma. [lapamerpsl ynepkuanus. KadecTBeHHas u
KOJINYECTBEHHAs] XAPaKTEPUCTUKH AaHATUTHUYECKOTO CHTHajla B KOJOHOYHOH Xpomarorpadmuu.
OU3MKO-XUMUYECKHE OCHOBBI Xpomarorpaduueckoro mpouecca. Knaccudukanus MeToI0B
Xpomarorpaduu MO arperaTHoMy COCTOSIHHIO (a3, M0 MEXaHU3My pa3lelIeHUus U CIOoco0y
opopmienus mpouecca. CTeneHb pasleneHus U KpUTepuil cenekTuBHOCTU. Kpurepuit
pasnenenus. OnTUMH3anUs TPOIECCOB  pasneneHus cMecedt BemectB.  Koaddumment
pacnpenenenusi. OcHoBHOe ypaBHeHHEe xpomaTtorpaduu. Csizb (OpMbI BBIXOJHON KpPUBOH C
U30TEPMOM  paclpefesieHus B KOJOHOYHOM Xpomarorpaduu. BeicoTa, sSKBHBajIeHTHas
TeopeTnueckoi Tapenke. Kuaernueckas teopus xpomarorpaduu. YpaBaenue Ban-Jleemrepa.

lNazoxuakoctHas xpomatorpadusi. OOmas xapakTepucTuka merona. l[IpuHnmnuansHas
cXemMa ra3oBoro xpomarorpada. YCcTpoilcTBO U Ha3HaueHUe y3i10B Xxpomarorpacda. TpeboBaHus,
IpeabaBIsieMble K HEMOABIKHOW M MOABMXHOM (azam. Jlerektopel. MeToabl uueHTH(PUKAIUN
BEIIECTB B ra3oBoi xpomatorpaduu. MneHTudukanus KOMIOHEHTOB pa3feiiieMbIX cMeceill ¢
MOMOIIBIO JIOTApU(MHUUECKUX HHICKCOB yraep:kuBaHUs. CrocoObl KOJIMYECTBEHHOT'O aHAIIN3A.
[Tpumepsl MPaKTUYECKOTO UCIIOJIB30BAHUS ra30BOM XpomaTorpaduu.

Kunkocraas xpomarorpadus. Knaccudukanuss MeTom0B KUIKOCTHON XpomaTorpaduu.

Oco6ennoctu BOXXX. [IpunnunuanpHas cxema ®KUAKOCTHOTO xpoMaTtorpada. THIbI 1eTeKTOpOB
B BDXX. Xunkocraoancopobunonnas BDXKX. HopmanbHO-(ha3oBblii 1 oOparieHo-(ha3oBbii
BapHaHTHI: COPOCHTHI, OIIIOCHTHI, pa3jelseMble BemiecTBa. YpaBHeHHe Hokca. Meromabl
uIeHTU(UKAIIMK BEIIECTB U KoiuuecTBeHHoro ananu3za B BOXKX. [lpumepsl mpakTuueckoro
ucnonszoBanuss BOXX. Pacnpenenurenshas OymaxkHas xpomartorpadus. KaudectBennas u
KOJIMYECTBEHHAs! XapaKTEpUCTHKU aHaIUuTHUecKoro curHana. OOnactb npumeHeHus. ['einb-
xpomatorpadus. [TonBmwxkHas u HenmoaBuxkHAas (as3pl. OOIlIee ypaBHEHUE, OMUCHIBAIOIIIEE TPOIIECC
renp-xpomarorpagun. Bo3moxHOCTH — Tenb-xpomarorpaduu. IIpumepsl  MpaKTHYECKOTO
ucnonp3oBanus. MonooOMeHHas u uvoHHas xpomatorpadus. TpeOoBaHus, HpeabsBIsieMble K
peaxusiM HoHHOTO oOMeHa. OcobeHHOCTH HOHOOOMEHHOM XpoMaTorpadun. Koncranra noHHOTO
obmena. Mzotepmbl noHHoro oomeHa. Katnonutsl u annoHuTsl. KoshpuiimeHT cenexTHBHOCTH.
HNonnass  xpomarorpadus. brok-cxema woHHoro xpomartorpada. Pasmensromue u
KOMIIEHCAIIMOHHBIE KOJIOHKH. AHAIUTUYECKHE BO3MOKHOCTH METO/1a.
ABTOMAaTHYECKUI M aBTOMATH3UPOBAHHBIN aHanmu3. [[pyrume mertonbl aHanmza. JMCKpeTHBIE
aBTOMaTHyeckue aHanu3atopsl. I[IpuHnmn neiictBus. HempepslBHBIN NPOTOYHBIM aHANIU3 U
MPOTOYHO-UHKEKIIMOHHBIA aHanmu3. [loHaTHe 00 aHAJIUTUYECKOW MaccC-CIEeKTPOMETPHH.
CymHocTs MeTOAa. AHAIN3 OPraHUYECKUX BELIECTB. DJIIEMEHTHBIN aHAIN3.

4. O0beM y4eOHOU TUCHUTITHHBI:

4.1. OuHas popma:

Bt yueGHO# paGoTs! B 3auetHbix | B akagem. | B actponom.
€IMHUIIAX gacax yacax
OO01mas TPyA0eMKOCTh THCHUIIJIMHBI 110 3 108 81
y4eOHOMY IIAHY
KonrakTHas padora (KP): 1,33 48 36
Jlexumn (Jlek) 0,44 16 12
JlaGopatopubie pabotsl (JIab) 0,89 32 24
CamocrositeabHas padora (CP): 1,67 60 45
CaMocCTOATENbHOE N3YUYEHUE PA3/IEIIOB 167 60 45
JACITUTUTAHBI
Bua koHTpos: 3aueT / 3K3aMeH _ 3auer ¢ _
OLICHKOM
4.2. 3aounas dopma:
Brs! yae6HO# paGoTsI B 3auetnbix | B akagem. | B actpoHoMm.
eIMHUIIAX qacax yacax




O01as Tpya10eMKOCTh IMCHUILIHHBI MO 3 108 81

Y4eOHOMY ILIAHY

KonraktHas pa6ora (KP): 0,67 12 9

Jlexuun (Jlek) 0,11 4 3

JlaGopaTtopHbie padoTs (J1ab) 0,22 8 6

CamocrositeabHas padora (CP): 2,56 92 69

CamocTosATeIbHOE H3YUYCHHE Pa3/IeIIOB 2.56 92 69

JUCITATLIAHBI

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

(4) 3)

AHHOTaNuA padovel NPOrpaMMbl JUCIUIIHHBI
«IK0JIOTHSI B TEXHOJIOTHH TOHKOI0 Oprannveckoro cuure3a» (b1.B.13)

1. Heap aucuumiauHbl — chopMHupoBaTh Yy OOyYaromierocs IMpeAcTaBlIeHHE O
COBPEMEHHBIX JKOJIOTMYECKHX TMpoliieMax, O (HU3UKO-XUMHYECKHX IPOIeccax,
MPOTEKAIONIUX B Pa3MYHBIX KOMIIOHEHTaX OKpPYKAIOIIeW cpelbl U O CTEeNeHH
AHTPONOTEHHOTO BO3/CHCTBHS Ha 3TU MPOIECCHI; BHIPAOOTaTh Y CTYACHTOB HAaBBIKH
CHCTEMHOT0O MOIX0/Ia K U3YYEHHUIO U PEIICHUIO YKOJIOTHUECKUX MPOOIIeM, BO3HUKIINX
B pe3yJbTaTe MPOMBIIUICHHO-X03IiCTBEHHON JI€ATEIbHOCTH YEJIOBEKa, Pa3BUTh
MBIIJICHHE, TIO3BOJISIIOIIEE IPABHJIBHO OLEHUBATh JIOKAJIbHBIE W OTAAJICHHBIC
MOCIIEACTBYSI IPUHUMAEMBIX PEIICHUI TSl OKPYXKAIOIIEeH Cpe/ibl v YeIOBeKa.

2. B pe3yabrare wu3yyeHUsl MCHMILUIMHBI oOy4yalolMiicd 10 mporpamme
0akajiaBpuaTa J10JIKeH:

Obnadams cnenyromumu  obwenpogeccuonanvroimu (OIK) u npogeccuonanvrvimu

(ITK) xoMITeTeHIIUSMMU.

— TOTOBHOCTBIO HCIIOJNIb30BaTh 3HAHHMS O COBPEMEHHOW (pU3MYeCKOW KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOSHUHU BEIECTBA JJIsi MOHUMAHUS
OKpy»Xaromiero mupa u siiieanit npuposl (OI1K-2);

— TOTOBHOCTBIO HCIIOJBH30BaTh 3HAHUS O CTPOCHUHU BEILIECTBA, MPUPOJAEC XUMUUYECKOUN CBS3H
B PA3IUYHBIX KJIACCaX XMMHUYECKUX COCTUHEHUH ISl TOHUMAHKS CBOMCTB MaTePHAIIOB U
MEXaHHU3Ma XUMHYECKHX MPOIIECCOB, MPOTEKAONINX B OkpyxatorieM mupe (OITK-3);

— CIIOCOOHOCTBIO TIPUHMMATh KOHKPETHBIE TEXHWYECKHE peIIeHHUs Tpu pa3padboTKe
TEXHOJIOTHYECKHX MPOIIECCOB, BHIOMPATh TEXHUUECKUE CPEJICTBA U TEXHOJIOTHH C YIETOM
9KOJIOTMYECKUX TocieacTBri ux npumenenus (I1K-4).
3namo:

— OCHOBHBIE 3aKOHBI O0IIEH KOJIOTHH;

— 3aKOHOMEPHOCTH CTPOCHMS U (YHKLMOHUPOBAHUH OHOC(EpHI;

— COBPEMEHHBIE SKOJIOTUYECKHE TPOOIIEMBI;

— OCHOBBI PaIlMOHAJIBLHOTO MPUPOAONIONB30BAHUS;

— OCHOBHBIC TPUHIIMITHI 3aIIUTHI IIPUPOTHON CPEIBI OT AHTPOITOTCHHBIX BO3ICHCTBHIA;

— CTpO€HHE OCHOBHBIX Treocdep 3eMiIM M OCHOBHBIE (PU3MKO-XMMHUYECKHE MPOIECCHI,
MPOTEKAOIINE B HUX;

— OCHOBHBIE MOHATHS U MPUHIIUITHI KOHIIETIIIMA YCTONYUBOTO Pa3BUTHS;

— OCHOBHBIE CBEJICHHS O TII00aTBHOM MpoOIeMaTuke, MPUPOIHBIX pecypcax, MiIaHeTapHbBIX
TpaHUIaX, AHTPOIIOTEHHOM BO3JCHCTBUM Ha OKPYXAIOIIYI0 Cpeay, YIpaBIeHUU
Ka4eCTBOM OKPY)KaIOIIEeH CPEIbI;

— TIPUHIIUIIBI 3€JICHON XUMUH;

Ymems:

— TPUMEHATH T[OJTYYCHHBIE 3HAHUS JUIsI OLEHKH COCTOSHUS OKPYXKAIoLIeH Cpeasl u
PaMOHATIFHOTO MCIIOJIb30BAHMS TPHPOTHBIX PECYPCOB;



— WCHOJb30BaTh CETEBHIC KOMITBIOTEPHBIC TEXHOJOTMH W 0a3bl JAHHBIX IS pPEUICHUS
KOHKPETHBIX SKOJOTHUYECKHUX MPooIiem;
Braoems:
— TOHSTUHHBIM amnmnapaToM B 00JacTH OOIIEeH 3KOJIOTHHU, PAllMOHATBHOIO HMCIIOJIb30BAHMUS
IPUPOJIHBIX PECYPCOB U 3AIUTHI OKPYKAIOLIEH CPEIBI.
3. Kparkoe conep:kanue 1MCUHIIHHbI
BBenenue, oCHOBHbBIC TOHSTHUS TUCHUTIIIUHBL.
MecTo IUCHUIUIMHBI B CHCTEME OOILIEero M XHUMHUYECKOro oOpa3oBaHHs. OKOJIOTHYECKOe
oOpa3oBanue u oOpa3oBaHUE AJs YCTOWYMBOrO pas3Buths. OOLIECTBO M OKpYKaromas cpena.
[ToHsiTHE YCTOMYMBOTO Pa3BUTHSL.
Moayasb 1. O6mue Bonpocsl sxosoruu. buochepa. buoskonorus. bruocdepa u ycroiiunBocTs.
1.1 OcHoBHble 3aKkOHBI 3KoJoruU. buoskonorus. Ilonstue 06 s3xocucreMax. YCTONYHMBOCThH
skocucteM buocdepa, ee IBOMONMS M yCTONYUBOCTh. DKOCHUCTEMBI 3€MJIM U YCTOHYHBOCTS.
OcHoBHble cBeneHus o riaHete 3emiiss. OCHOBHBIE MOHSATHS 3KOJOTUHU. 3aKOHBI M MPUHIIMUIIBI
skosioruu. IloToku sHeprum u BemecTBa B 3kocucteMax. OCHOBHbIE OMOI€OXMMHYECKUE IIUKIIbI
(xpyroBopoTsl BenecTB). L{lukinyHOCTh IporieccoB B 6rochepe u yCTONUUBOCTb.
1.2 Hapononacenenue. YenoBeuecTBo Kak yacTh Onochepsl. Jlemorpaduaeckne mpooieMsl
JluHamuka 4YenoBEYEeCKOW MOMYIALUU, POXKIAEMOCTh, CMEPTHOCTh, BO3pACTHasl CTPYKTypa.
[IpobnemMbl  COBpEeMEHHOrO JTama poOCTa YHCICHHOCTH HaceleHusa. | eorpaduyeckoe
pacnpezienieHue HaceneHus. PerynupoBanue HapoJOHACEICHHUS.
Moayas 2. Ctpoenune u coctaB reocdep 3emin. OCHOBHBIE (PU3UKO-XUMHUYECKHAE MPOIECCHI,
poTEKaroIue B reocdepax
2.1 Atmocdepa 3emin
Ctpoenue atmochepsl, posib POTOXUMUYECKUX PEaKIUil B (JOPMUPOBAHUU COCTaBa aTMOC(HEPHI.
[TapaukoBeiii  3ddexr. IlapHukoBble Ta3el B arMocdepe. Kimmarnyeckue MmOCIenCTBUS
AHTPONOTEHHOW JIESTEIbHOCTH.
Pacnpenenenue konmeHnTpanuu 030Ha B arMmochepe. O30HOBBIN cioi. [TpupoaHsiil MK 030HAa.
CoBpeMeHHOE COCTOSTHUE 030HOBOTO c1os1. [TocneacTBus pa3pylieHrs 030HOBOTO CI0S 3eMITH st
yenoBeka u Ouocdepsl B 1enoM. CrparochepHblii 030H U TpornochepHblli 030H: CXOACTBO U
paznuuua. MexXIyHapoJHOe COTPYAHMYECTBO B O0JIACTH OrpaHMYEHUE TPOM3BOJACTBA U
MCIIOJIb30BaHUsl 030HOPA3PYIIAIONINX BEIIECTB. MOHpeaTbCKUii MPOTOKOI.
KucnoTHble 10U ¥ POLIECCHl OKUCICHHS TpuMecei B Tponocdepe. PoTOXMMUYECKUN CMOT.
2.2. T'unpocdepa 3emnu
Buner Bog Ha 3emie. [IpecHbie Boabl. ['maponoruueckuii nuki. ['moOanbHBIE IKOIOTUYECKUE
npoOnembl ruapochepsl. [ 1aBHbIE KaTHOHBI U AaHUOHBI MPUPOIHBIX BOJ. KuCI0THO-OCHOBHOE
paBHOBecHE B MPUPOAHBIX BoJax. ll]enouHoCcTs npupoaHbiX BoA. OCHOBHBIE IPUUYMHBI, ATAbl U
MOCIIEACTBHSI 3aKUCIICHUS IPUPOJHBIX BOA0EMOB. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE TPOLIECCHI
B MPUPOAHBIX Bomoemax. CtpaTudukaius NpUpoAHbIX BogoeMmoB. IIporeccsl adrpodukanuu
BOZI0eMOB. [[pHYMHBI 1 MOCIEICTBUS.
2.3. JIutocdepa 3emnu
3emuast kopa. [TouBa. Ctpoenne mouBeHHoro cios. CocraB mous. OpraHuYecKrue BEIIECTBA B
nouBe. Ponb >KMBBIX OpPraHu3MoOB B (DOPMUPOBAHMM TMOYBEHHOTO cIosl. TspKenble METalljibl B
nouse. [lerpananusa nous. BogHas u BeTpoBasi 5po3usi OYB.
Moayab 3. AHTpPONOreHHOE BO3JEHCTBHE Ha OKPYXKAIOIIYI0 Cpeay M pPalHOHAbHOE
MPUPOIOTIOIB30BaHUE
3.1. Ilpupoansie pecypcbl. [lonaTue 06 0TX0aax MPOU3BOACTBA U MOTPeOIeHNsI. ManooTXOIHbIE
1 0€30TXOHBIC MPON3BOJICTBA.
3.2 TloHATHe O TUTAHETApHBIX TpaHUIAX. AHTPOMOTEHHBIC BO3MYIICHHUS OMOT€OXMMHUYECKUX
LUKJIOB a30Ta ¥ Gpochopa. OCHOBHBIE TPUHIIUIIBI 3€JIEHON XUMUU.
Mopnyas 4. YcToliunBoe pa3BUTHE
[Tonsitue 00 ycroitumBOoM pa3BUTHH. VcTOopus craHOBiIeHUsS MOHATHs. BKiian oTedecTBEHHBIX
yuenbix. llemu ycroitumBoro paszButus OOH. MexayHapoIHOE COTPYIHHUYECTBO B 00IAaCTH



YCTOﬁqHBOFO Pa3sBUTHA. HpOMLIIJ_UIeHHaH OKOJIOrUA U 3CJICHAasA XHMHA KaK HWHCTPYMCHT

o0ecrneyeHns yCTOMYMBOTO pa3BUTHA. DKOJIOTHUECKast STUKA.

4. O0beM y4eOHOI TUCHUTITHHBI:
4.1. Ounas popma:

B yueGHoi paboTI B 3aueTHBIX B akanem. B actponom.
eIMHUIIaX yacax yacax
O0mas Tpy10eMKOCTh AUCHUIIMHBI 110 3.0 108 81
y4eOHOMY IJIAHY
AyIMTOpHBIE 3AHATHS: 0,9 32 24
Jlexumm (Jlek) 0,45 16 12
[Ipaktuueckue 3austus (I113) 0,45 16 12
CamocrositesibHas padora (CP): 2,1 76 57
CamMocTosiTeIbHbIC PA0OTHI C 3aIaHUSIMU 0,8 28 21
[TonroroBka K KOHTPOJIBHBIM paboTaM 0,65 24 18
Jpyrue BUIbI CaMOCTOSITEILHON PaOOTHI 0,65 24 18
Buj koHTpoOJISA: 3a4eT / IK3aMeH - 3auer -
4.2. 3aounas dopmMma:
Br yac6HO# paGoTs! B 3ageTHBIX B akanem. B actponom.
eMHHIIAX yacax yacax
O0mas Tpy10eMKOCTh AUCHUILIMHBI 110 3.0 108 81
Y4eOHOMY ILIaHY
AyIMTOpHBIE 3aHATHS: 0,22 8 6
Jlexumn (Jlek) 0,11 4 3
[Tpaktnueckue 3anstus (I13) 0,11 4 3
CamocrositesbHas padora (CP): 2,67 96 72
CamocTosiTeIbHbIE pa0OThI C 33IAHUSIMH 1,88 68 51
Jlpyrue Buapl CaMOCTOSTENBHON pabOThI 0,79 28 21
Buja kouTpoJisi: 3auer / 3k3amMeH 0,11 3auer 3auer
(4) 3)

AHHOTaNUA padovel MPOrpaMMbl TN CIIUILIHHBI
«IIpoexkTHpoBaHue 1eTa/Iell MAIIMH U ANIMIAPATOB B TEXHOJIOTMHA TOHKOI0
opranuyeckoro cuareza» (b1.B.14)
1. Heab pucuunIuHbI — GOPMUPOBAHUE Y CTYICHTOB OCHOB HH)KEHEPHOTO MBITILICHHS.
2. B pesyabraTre u3y4YeHHMs JUCHUILIMHBI oOydamommiics 10 mporpamme
0akajaBpHUaTa q0JI’KeH:
Obnaoams cnenyromumu npogeccuonanvuvimu (I1IK) komnereHusaMu:

— CHOCOOHOCTBIO MIAHUPOBATh U MPOBOAUTH (QUINYECKUE U XUMHUUECKHE DKCIEPUMEHTHI,
MIPOBOAUTH 00PabOTKY UX Pe3yIbTaTOB M OIEHUBATH MOTPEITHOCTH, BBIIBUTATh THIIOTE3bI
U YCTaHABIMBATh TPAHUIBI WX MPUMEHEHHS, MPUMEHSITh METOAbl MAaTeMaTHYECKOTO
aHaJIM3a U MOJEIIMPOBAHUS, TEOPETUUECKOTO U dKCIIepUMeHTanbHOro rccneaoBanus (1TK-
16);

— TOTOBHOCTBIO HCIMOJBH30BaTh 3HAHUS OCHOBHBIX (DH3UYECKHX TEOPHUH MM pEIICHUS
BO3ZHUKAIOIIUX (PU3MYECKUX 3aJ]a4, CAMOCTOSITEIbHOTO MNPUOOpEeTeHUs (HU3HUECKUX
3HaHWM, AJI1 TMOHMMAHUS TMPUHIMIIOB PabOThl MPUOOPOB M YCTPOMCTB, B TOM YHCIE
BBIXOIAIINX 34 MPE/ICsIbl KOMIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).
3namu:



— KOHCTPYKIMH, THIAXH M KPUTEPUH pabOTOCHOCOOHOCTH JeTaliell MaminH, cOOpOYHBIX
enuHuIl (y3JI0B) U arperaTos;

— OCHOBBI TEOPHUH COBMECTHOW pabOTBHI W METOJBI pacyera JeTajeil M y3JI0B MalluH U
anmnapaToB XUMHUYECKOH TEXHOJIOTHH.

Ymems:

—  BBIIOJHATH ¥ YATATh TEXHUUYECKHE CXEMBbI, YEPTEKH U ICKU3BI JIeTaJICH, Y3JI0B U arperaroB

MaIINH, COOPOYHBIX YEPTEkKEN U UEPTEk U OOIIETO BUA;

— TMpOU3BOJAUTH  pacyeTbl IO  OCHOBHBIM  KpUTEpUsAM  pabOTOCHOCOOHOCTH U

KOHCTPYUPOBAHHMS JeTalei MalllnH;

— TIPOU3BOJUTH PACUYEThl U KOHCTPYHMPOBAHME JA€Talell MallMH U MEXaHU3MOB C y4ETOM

IPOU3BOJICTBEHHOI TEXHOJIOTUHU U HKCILTYaTaI|H.

Braoemy:

— HaBBIKAMH KOHCTPYHPOBAHUS M TEXHUYECKOTO TBOPUYECTBA;
— IpaBWJIAMH IIOCTPOEHUS TEXHUYECKUX CXEM U YepTexkel;
— OCHOBHBIMH METOJAMH pacueTa ¥ MPOCKTHPOBAHUS MEXAHWYECKHUX Y3JIOB U HIIEMEHTOB

TEXHUKU.

3. Kpartkoe conepixanue TuCHUINIMHBI:
Moayabr 1. «Pacuer XuMHUYECKOro ammapaTa € MEXaHHYECKHM MepeMEIInBaONINM
YCTPOMCTBOM).

ITo BceM 3Tanmam KypcoBOro mpoekTa opopmisieTcs eAuHas MOsSCHUTeNbHas 3anucka. B
HOSICHUTENbHYIO 3alIUCKY BKIIIOYAIOTCS IPOEKTHBIE U IPOBEPOUHBIE pACUEThI TUIIOBBIX 2JIEMEHTOB
B COOTBETCTBHHM C JACHCTBYIOLIMMU MeToAuKaMHu. [IpousBoauTcs:

1) BBIOOP KOHCTPYKIIMOHHBIX MAaTCPHAIIOB;
2) pacdeTr OCHOBHBIX T€OMETPUYCCKHX Pa3MEPOB alapaTa;
3) pacder TOJIIMH CTCHOK anmnapara u pyOaliku;
4) mondop npuBoa;
5) pacuer (haHIEBOrO COCMHEHHSI KPBIIIKKA C KOPITYCOM arapara;
6) pacuer Baja MEUIAJIKU HA BHOPOYCTOMYMBOCTD M IIPOYHOCTD;
7) mozabop u pacueT My(ThI;
8) mombop M pacyeT yIIOTHEHHUS.
Moayas 2. «YepTex o011ero Buaa anmapara.

BeimonHsercss deprex oOIIero Buia ammapara ¢ BUAAMH, pa3pe3aMH, CEUEHUSIMHU U
BBIHOCHBIMH 3JIEMEHTaMH, JAIOUIMMHU IOJIHOE INpeJICTaBlIeHHe 00 €ro yCcTpOoHCTBE M MPUHIIMIIE
paboTbl. YepTexk o011ero BUa anmnapaTa CoIep>KuT:

1. MW3oOpaxkeHue anmapara (BUAbI, pa3pe3bl, CEUEHUs, BBIHOCHBIE 3JIEMEHTHI), COAEpIKallne
OKOHYaTeJIbHble KOHCTPYKTUBHBIE PEIICHUS.
OCHOBHBIE pa3Mephl.
Pacnonoxenune mrynepos, JI0Ka, OMop arnmapara.
TaGnuity Ha3HAYEHUS MTYIEPOB B armapare.

a s~ wn

TexHnYecKy0 XapakTepUCTUKY U TEXHHUYECKHE TpeOOBaHUS K HEMY.
Ha BTOpOM nHcCTE BBIMONHSAIOTCA 4YEpTEXHM COOPOUHBIX €IMHUIl M jAeraneil. Ueprexu
BBITOJIHAOTCS Ha TucTax ¢opmara Al.

KypcoBoii mpoekT sBIseTcs CaMOCTOATENbHOM paboTON CTyneHTa, KOTOpBIH HeceT
MOJIHYIO OTBETCTBEHHOCTH 32 €€ KauecTBO (MPaBMWJIBHOCTh PacdyeToB, ohopMiIeHHE uepTexe) u
CBOEBPEMEHHOCTh BBITIOJIHEHHUSI BCEX ATanoB paboT. IlpenonaBarens — pyKOBOAUTENb MPOEKTA
HarfpasisgeT paboTy CTyIEHTa, KOHCYJIbTUPYET MO HESACHBIM BOIPOCAM, ONpEIENSeT CTENeHb
3aBEPLIEHHOCTH OTJEJIBHBIX 3TANlOB IPOEKTUPOBAHUS.

4. O0beM y4eOHOI THCUUTITUHBI:
4.1. OuHas popma:



Bunst yueOHoI paboThI B B akanem. B actponom.
3aYETHBIX qacax qacax
eIMHUIIAX

OO0masi Tpy10€eMKOCTb 1M CHUILIHHBI 3.0 108 81
1o y4e0HOMY ILIAHY

Kounrakrhas pa6ora (KP): 0,44 16 12
[Ipaktrueckue 3ausarus (I113) 0,44 16 12
CamocrositesbHas padora (CP): 2,56 92 69
Bua koHTpOJIA: 3a4UeT / IK3aMeH - Kypcosoii -

MPOEKT
4.2. 3aounHas dopma:
Bunast yueOHoI paboThI B 3aueTHbIX B akanem. B actponom.
CIMHULIAX qacax qacax
OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 3,0 108 81
1o y4e0HOMY ILIAHY
KonrakTtHas paoora (KP): 0,17 6 6
Jlexuuu (JIek) - - -
[Tpaktrueckue 3ausatus (I113) 0,17 6 6
CamocrositesibHas padora (CP): 2,72 98 72
Bup xonTpoJisi: 3a4er / 3k3amMeH 0,11 KypcoBoii KypcoBoii
MPOEKT MPOEKT
(4) @)

AHHOTanUA padovel MPOrpaMMbl JUCIHUILIHHBI

«ITpoexkTHpOBaHNE MPOIECCOB M ANMAPATOB XUMHYecKoii TexHosorum» (b1.B.15)

1. Heap aucuMnMHbI — paclIMPUTh, CUICTEMATU3UPOBATh U UCIOIb30BaTh HAa MPAKTHUKE
3HAaHUI OCHOB T'HJPABIMYECKHUX, TEMIOBBIX U MACCOOOMEHHBIX IIPOIIECCOB XUMUYECKOM
TEXHOJIOTHH, MTO3BOJISIOIINX BBIIYCKHUKaM OCYIIECTBIISATh Hay4yHO-
UCCIIEIOBATEIbCKYIO U MPAKTUYECKYIO paboTy Ha MPEeIIPUATHIX.

2. B pe3yabrare wu3ydyeHHs JUCHMIUIMHBI 0O0y4yalolMiici 1O mporpamMme

0akajaBpHaTa JOJIKEH:

0061aoams crnienyromumu npogeccuonanviuvimu (IIK) koMmmereHIUIMU:
CIOCOOHOCTBIO TPHUHHMATh KOHKPETHBIE TEXHUYECKHE pEIIeHHUs TMpu pa3padoTke
TEXHOJIOTUYECKHX IPOIECCOB, BHIOMPATh TEXHUYECKHUE CPEICTBA M TEXHOJIOTHH C
Y4ETOM DKOJOTUYECKUX TOCIeACTBH ux npumeHenus (ITK-4);

CIIOCOOHOCTBIO BBISIBJIATH W YCTPAHATh OTKIOHCHHSI OT PEXKHMOB  PabOTHI
TEXHOJIOTHYECKOT0 000PYAOBaHUS U MapaMeTpoB TexHosorunueckoro mporecca (I1K-
11).

CHOCOOHOCTBIO MIIAHUPOBATH U MPOBOIUTH (PU3MUECKHUE K XUMUUYECKHE SKCTIEPUMEHTHI,
MPOBOANTh OOpPabOTKY WX pE3ylIbTaTOB M OICHWBATH TOTPEITHOCTH, BBHIJIBHTATh
TUMOTE3bl W yCTAaHABIMBATh TPAHUIBI WX TPUMEHEHUS, MPUMEHITh METOMIbI

MaTeMaTHYECKOTO aHaM3a n MOJICIIUPOBAHUS, TEOPETHIECKOTO "
sKcnepuMeHTaIbHoro uccienopanus (I1K-16).
3namo:

MCETOJbI pacycTa TCIJIO- U MacCOOOMEHHBIX arrmapaToB;

OCHOBHBIC ITPUHIIUIIEI OPraHU3anuy nNpouccCcoB XHUMHYISCKOM TCXHOJIOTHH,
TUTIOBBIC TPOUECChI XUMHUYECKOH TCXHOJIOTMH, COOTBCTCTBYIOIIUC allllapaThbl 1
METOJBI X PacucTa,

METOAbI COCTABJICHUA TCXHOJIOTNYCCKUX CXCM C HAHCCCHHUEM BCEX aIlllapaTOB.



Ymemo:
— COCTaBJIATb MaTepUaJIbHbIEC U TEIJIOBBIE OATAHCHI JUISl CUCTEM Ta3->KUIAKOCTD;
— PacCUMTHIBATH MApaMETPHI TEIJIO- © MACCOOOMEHHOTO 000PYIOBaHHS U HACOCOB;
— noalupaTh  CTaHAapTHOE  OOOpyAOBaHME,  HCIOIb3yeMOE B  XHUMHUYECKOM
IPOMBIIIIIEHHOCTH.
Braoemy:
— METOJOJIOTMEN pacyeTra OCHOBHBIX MapaMEeTpOB TIHMAPOMEXAHWYECKHX, TEIUIOBBIX U
MacCOOOMEHHBIX MTPOLIECCOB;
— OCHOBaMHM IPAaBUJIBHOTO 1MOA00pa TEIUIO U MAaCCOOOMEHHOTO 000pYI0BaHMS;
— METOJIaMU COCTaBJICHUSI TEXHOJIOTMYECKUX CXeM U TIpaduyeckoro u3o0pakeHus
OCHOBHOT'O 000PY/IOBaHMS.
3. Kparkoe conep:kanue 1MCUHIIHHbI
Benenne. Onrcanue NpUHIUIHAAIBHON CXEMbl PEKTU(PUKAIIMOHHON YCTaHOBKH HETMPEPHIBHOTO
neiictBusi. CpaBHEHUE U 00JIaCTH IPUMEHEHHSI HACa/IOUHBIX U TapelnbyaTbix KonoHH. [Toctpoenue
PaBHOBECHOM JINHUU HA OCHOBE ITOJIYYEHHbBIX HHAUBUAYAIbHBIX 3a/laHU.
Monyas 1. Pacuem pekmughuxayuoHHoU KOTOHHbL.
Pacuer HacamouHoOil W TapenbyaToil PEKTH()PUKANMOHHOW KOJIOHH HEMPEPHIBHOTO JEHCTBHSL.
MartepuanbHblii OanaHc KOJOHHBL. PacueT MMHHMManbHOrO U pabodero (hIerMoBOro 4Yucia.
[Toctpoenne pabouux suHUN. Pacuer ckopocTu mapoB M aAuaMerpa KojloHHBL. OmnpezeneHue
BBICOTHI anmnapara. Pacder ruapaBiIMyecKoro CONPOTHUBICHHS KOJOHHBI. CpaBHEHUE JaHHBIX
pacyera HacaJoyHOM M TapenpyaToi KoOJIOHH. COmocTaBieHUE MAHHBIX, MOJYYEHHBIX II0
nporpaMMaM KOMIBIOTEPHBIX U PYYHBIX pacueToB. BbIOOp KOJTOHHBI.
Monyasb 2. Pacuem u 6b160p menioooMeHHUKOS.
Pacuer u BbIOOp TEMIOOOMEHHUKOB (WCIapuTens, KOHAEGHCATOpa, IOJOrpeBaTels,
XOJIOMMJIPHUKOB JUCTUJUIATA U KyOOBOTO OCTaTKa) 1mo obmieii cxeme. ConocTaBlieHUE TaHHBIX,
MOJIyYEHHBIX IO MpOrpaMMaM KOMIIBIOTEPHBIX M PYYHBIX pacueToB. | WIpaBiIudecKuid pacuer.
Bo160p onTumManbHOro BapuaHTa TEII000MEHHUKA.
Mopnyas 3. [uopoounamuueckue pacuemoi.
Pacuer rumpaBIMYecKOro CONpPOTHBIEHHS TPyOONpPOBOAOB. Pacuer onTHMaibHBIX TUAMETPOB
TpyOonpoBoioB. PacueT n mogdop Hacocos.
Monyas 4. I paguueckoe opopmnenue.
TexHonornueckas cxema. PekTugukanoHHas KOJOHHA ONPEeICHHOTO THUIIA C H300pakeHUEeM
JieTajell KOHTAKTHBIX 3JIEMEHTOB, pACCUYMTAHHBIX B MojyJie 1.
4. O0beM yueOHOH AU CUMIIIMHBI:
4.1. Oynas dopma:

. B 3aueTHbIx B akanewm. B actponom.
Bunpsl yaeOHOM paboThI
eIMHUIIAX Jacax Jacax
O0mas TPya0eMKOCTh NUCHHUILUIMHBI 110 20 79 54
Y4eOHOMY IIaHy
Kounrakrnas pa6ora (KP): 0,44 16 12
Jlextuu (JIek) - -
[IpakTnueckux 3anatuil 3anarus (I13) 0,44 16 12
CamocrositesbHas padora (CP): 1,56 56 42
Buj koHTpoJIsi: 3a4eT / IK3aMeH - Kypcopoii -
MPOEKT
4.2. 3aouHas popma:
Bi bl yueGHOi paboTs! B 3auetHbIX B akanem. B actponom.
eIMHUIIAX qacax qacax
O0masi TPya0eMKOCTh AUCHHUILUIMHBI 110 20 79 54
yueOHOMY IJIaHY




Konrakrnas pa6ora (KP): 0,11 4 3
Jlexuuu (Jlek) - - -
[Tpaktrueckux 3ansatuii 3ansatus (I13) 0,11 4 3
CamocrositesbHas padora (CP): 1,78 64 48
0,11 KypcoBoii KypcoBoii
Buja koHTpoOJIsi: 3a4eT / IK3aMeH NMPOEKT NMPOEKT
(4) (©)

AHHOTaNUA padoyeil MporpaMMbl JMCUUILTHAHBI
«HauepraTejibHAsi reOMeTPUA B TEXHOJOTMU TOHKOI0 OPraHMYeCKOr0 CHHTEe3a)
(b1.B.16)

1. Heab AMCHUIIHHBI — IPHOOPETEHNE CTYICHTAMU 3HAaHUH B 00JIaCTH HaYepTaTEIbHON
reOMETPUH, OCBOCHHE OCHOBHBIX MOJIOXKEHUN Pa3pabOTKH MPOSKIMOHHBIX YEPTEXEH,
NPUMEHSEMbIX B  HMHXKEHEPHOM  MpakTUKe, pa3BUTHE  IMPOCTPAHCTBEHHBIX
MIPEICTABICHHH, HEOOXOUMBIX B KOHCTPYKTOPCKOM padoTe.

2. B pe3yabrare u3y4YeHHMs [JUCHUILIMHBI oOyyaommiics 10 Mporpamme
0akajaBpHUaTa q0JI’KeH:

Obaaoams crnenyromumu oouexyrvmypruimu (OK), obwenpogheccuonanvnvimu (OIIK) u

npogeccuonanvuvimu (1K) koMneTeHIUIMHA:

CIIOCOOHOCTRIO K cCaMOOpraHu3aIiuy U camoobpasosanuio (OK-7);

BJIaJICHHEM OCHOBHBIMH METOJAaMH, CIOcO0aMH U CPEICTBAMH IMOJNYyYCHHS, XPaHCHHS,
nepepaboTku WH(GOPMALMK, HaBBIKAMH pabOThI C KOMIIBIOTEPOM KaK CpeICTBOM
ynpasienus uapopmarueit (OITK-5);

CIIOCOOHOCTH MPUHUMATH y4acTHE B Pa3pabOTKe CPEelICTB TEXHOJOTHYECKOTO OCHAIICHUS

MaIMHOCTPOUTENbHBIX ipou3BoacTB (I1K-9).

3namo:

OCHOBHBIE 3aKOHBI TE€OMETPHUYECKOro (OPMHUPOBAHMSA, TIOCTPOCHUS M B3aWMHOTO

nepecedeHusl MoJIeel IIOCKOCTH U TMPOCTPAHCTBA, HEOOXOAUMBIE MJISi BBIOTHEHUS

YTCHHSI YEepPTeKEeW KOHCTPYKIMH, pEIIeHUEe MO3UIMOHHBIX, METPUYECKHX 3ajad,

BBIMIOJTHEHHE Pa3BEPTOK MOBEPXHOCTEH;

MpeuMyIecTBa Tpauueckoro crocoda MpeAcTaBiIeHUs HHPOpMALHMH; TpapuuecKkue

(b opMBbI, TpaMMaTHKY.
Ymemo:

BOCIPUHUMATH ONTHUMAIbHOE COOTHOIIEHHE YacTe W 1IeJIOT0 Ha OCHOBE IpadUyecKux

MOJIEJICH, MPAKTUIECKH PEaTM3yeMbIX B BHJIC YePTEKeH KOHKPETHBIX MPOCTPAHCTBECHHBIX

O0OBEKTOB; HCIIONB30BATh YEPTEXK, TEXHUYECKUH PHCYHOK [Uisi TpadUyecKoro

MIPEJICTABICHUS TEXHHUSCKUX PEIICHHIA,

ucnoap3oBath craHgaptel ECKJI, KOHCTPYKTOPCKYHO NOKYMEHTALUIO (YEpPTEXKHYIO U
TEKCTOBYIO) B MIPOU3BOJICTBEHHOM, TPOCKTHOM M MCCIIE0BATEIHCKON paboTax.

Braoemy:

OCHOBHBIMHM TOHSTHUSMHU, CBSI3aHHBIMU C TpadUUeCKUM Mpe/CTaBICHUEM HH(POpMaALUU
rpadu4ecKUMU CIIOCO0aMU PELIeHUs METPUYECKUX 3a/1au MPOCTPAHCTBEHHBIX OOBEKTOB
Ha YepTekax, METOJAaMH MPOELMPOBaHUSI U M300pakeHUsl MPOCTPAHCTBEHHBIX (POpPM Ha
IJIOCKOCTH MPOEKIUH.

3. Kparkoe coaep:kanue TMCHHIIMHBI:

[Ipeamer HauepTaTenbHOM reomeTpuu. Buael npoenupoBaHus. KoMIUIEKCHBIN 4depTex

TOYKM Ha 2 U 3 IUIOCKOCTH NpoeKUMi. CBsA3b CUCTEMBI IUIOCKOCTEN NMPOEKLUUN C CHUCTEMOM
IPSIMOYTOJIBHBIX KOOpAMHAT. KoMIIeKCHBINA yepTex npsMou. [IpsMble U IIIOCKOCTH, YaCTHOTO
nosiokeHus. OnpeneneHne HaTypalbHON BEJIMYMHBI OTpe3Ka. B3auMonpuHaaneXHOCTh TOUKH U
npsMoid. ['maBHbIE TMHUK TIOCKOCTH. B3anmMHOE pacmnoliokeHue IByX NpsMbIX. OmnpeneneHue



BUJUMOCTH Ha KOMILUIEKCHOM 4depTexke. B3auMHoe pacroyiokeHre mpsMoil M IIIOCKOCTH, JBYX
mockocteil. [lepneHauKyasspHOCTh MPAMON M IUIOCKOCTH, ABYX MPSAMBIX, ABYX IIOCKOCTEM.
Crioco6b1 mpeoOpazoBaHmsi KOMIUIEKCHOTO uepTexa. Criocod BpaiieHus: BOKPYT MPOCHUPYIOIINX
npsmbix. Crioco0 BpalieHuss BOKpPYT mpsiMoil ypoBHs. IlnockomapasuiensHoe mepeMmelieHue.
Crioco6 3ameHsl TUIOCKOCTe mpoekiuii. OCHOBHBIE 3aJayH, pelIaeMble CIIOCOOOM 3aMEHBI
iockocTel npoekuuii. Kpusbie nunuu u noepxuoctu. O0pa3oBaHue, 3a/laHue U U300paKeHHE
noBepxHoctell. [loBepxHOCTH BpamieHus: KoHyc, cdepa, muiauHiap, Top. Ilepeceuenue
MOBEPXHOCTH ¢ IIIOCKOCThIO. [lepeceuenne noBepxHocTu ¢ tuHuei. [lepeceueHue moBepXHOCTEH.
Merton cekymmx 1uiockocteid. Ilepecedenne moBepXHOCTEH. MeToa KOHIICHTPUYECKHX cdep.
Meton koHueHTpuueckux cdep. Meroa dKcHeHTpudeckux cdep. AKCOHOMETpUYECKUE
MPOEKIINU.

4. O0beM y4yeOHO THCHUTIITHHBI.

4.1. Ounas popma:

Bupl yueGHOM paboTh B 3auetHbix B akanem. B actponom.

eIMHUIIAX qacax gacax
OO0masi Tpy10eMKOCTb M CUUILIHHBI 110 4.0 144 108
Y4eOHOMY ILIaHY
KonrakrHas pa6ora (KP): 1,3 48 36
Jlexuunu (Jlek) 0,4 16 12
[Ipaktuueckue 3ansatus (113) 0,7 24 18
JlaGopaTophsbie 3ansaTus (JIab) 0,2 8 6
CamocrositesibHas padora (CP): 2,7 96 72
PacuerHo-Tpaduueckue paboThI 0,9 34 25,5
IToaroroBka K KOHTPOJILHBIM paboTam 0,6 20 15
Jlpyrue Buapl CaMOCTOSITENBHON pabOThI 1,2 42 31,5
Buja konTpoas: 3ader / 3IK3aMeH _ 3auer _

C OLICHKOM
4.2. 3aounas dopma:
Bunsl yueOHol paboTh B 3auerHbIX B akagem. B actponom.

eIMHUIIAX qacax qacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 4.0 144 108
Y4eOHOMY IIaHy
KonraktHas padora (KP): 0,3 12 9
Jlexmuu (JIek) 0,15 6 4,5
[Tpaktnueckue 3ansatus (I13) 0,15 6 4,5
JIaGopartopusie 3ansaTHs (JIab) - - -
CamocroniTtesnnnasi padora (CP): 3,6 128 96
PacuerHo-Tpaduueckue paboThI 0,9 34 25,5
ITonroToBKa K KOHTPOJBHBIM paboTam 0,6 20 15
Jlpyrue BuJpl CaMOCTOSITENbHON paboThI 2,1 74 55,5
Bua koHTpoas: 3aueT / 3K3amMeH 0,1 3auer 3ayer

C OLICHKOM ¢ OLICHKOM
(4) @)




AHHOTaNuA padoyeil NporpaMMbl IMCUUILTHHBI
«JNeKTHBHBIE TUCHHUILIMHBI 0 (PU3NYEeCcKO# KyJIbType u cniopty» (51.B.17)

1. Hegb IMCUMIINHBL:

—  OBJIaJICHUE CHCTEMOM MpPAKTHYECKHMX YMEHHMH M HAaBBIKOB, 00€CIEeYHBAIOIINX
COBEpIICHCTBOBAHUE NICUXO(U3UUECKUX CIIOCOOHOCTEH;

— pa3BUTHE CIIOCOOHOCTEW HCHOIB30BaTh pa3zHooOpasHble (opMbl  (pru3HUeCKOn
KYJbTYpPBI, CIIOPTA U TYpU3Ma JUIsl COXPAHEHUSI U YKPETUICHUS CBOETO 3/I0POBbsSI U 3JI0POBbSI CBOUX
OJIM3KUX B MOBCEAHEBHOM KM3HH U MPO(ecCHOHATBHOM NesSTeIbHOCTH;

—  ¢dopMUPOBaHHE MOTHBAIIMOHHO-IICHHOCTHOTO OTHOIICHHS K (DU3MYECKON KYIbTYpE,
(u3nUIecKOMY COBEPIICHCTBOBAHHIO U CAMOBOCIIMTAHHIO, YCTAHOBKA Ha 3/I0pPOBBIN 00pa3 *KHU3HH;

— oOyuyeHue TeXHUYECKUM U TAKTUYECKUM IIpUeMaM OJIHOTO U3 BUIOB CIOPTA.

2. B pesyabrare u3yYeHHs [UCHUIUIMHBI O00y4YalOIIMiicsi MO Mporpamme
0akaJjlaBpUaTa J10JIKeH
Obnadams crienyromumu o0mekyasTypabiMU (OK) koMneTeHIusaMu:

—  CIOCOOHOCTH K CaMOOpraHu3aIiy U camooopasosanuio (OK-7);

— cHocOoOHOCTB HCIONB30BATh METOIBI M CPEACTBA (PH3MUECKON KYIBTYPHI AJIs1 00eCTIeueHUs
MOJTHOIIEHHO# connanbHO# 1 mpodeccnonansHoi nesirenproctd (OK-8).
3namu:

— HAYYHO-TIPAKTHUYECKHE OCHOBHI (PM3UYECKON KYIbTYPHI U CIIOPTA;

—  COIHMAJIbHO-OMOJIOTUYECKHE OCHOBHI (PH3UUECKON KYJIBTYPHI U CIIOPTA;

— BJIMSHHUE 03/I0POBUTENBHBIX CUCTEM (DPU3MUECKOTO BOCIIUTAHUS HA YKpPEIJICHUE 3[J0POBbs,
npOoQUIAKTUKY MPOPECCHOHATBHBIX 3a00JICBaHUN U BPEIHBIX TIPUBHIYCK;

— CHOCOOBI KOHTPOJIIS U OLIEHKH (PU3HUECKOro pa3BUTHS U (PU3UUECKON TOTOTOBIEHHOCTH;

— TMpaBWia M CHOCOOBI TUIAHUPOBAHUS WHIWBHUAYAIbHBIX 3aHATUNA PA3IMYHON IE€JIEBOM
HaIPaBJIEHHOCTH;

— cnoptuBHbie Tpaguuuu MXTU-PXTY um. JI.1. Menaeneena.

Ymemn:

— BBINOJIHATh MHAWBHUIYAIBHO MOAOOpaHHBIE KOMIUIEKCHI MO (PU3NYECKONW KYyIbType H
pa3IUYHBIM BUAM CIIOPTa;

—  OCYIIECTBIISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma U coOIoAaTh MmpaBuia
TUTHEHBI U TEXHUKH 0€30MacHOCTH;

— OCYHIIECTBJISITh TBOPYECKOE COTPYIHUYECTBO B KOJUJICKTUBHBIX (OpMax 3aHATUN
(bu3nyecKoil KyJabTypoil U CIOPTOM;

—  BBINIOJIHATDH MIPUEMBI 3aIIUTH 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

Braoemy:

— CpeIcTBaMH M METOJaMU YKPEIUICHHs WHAMBUAYaTbHOTO 370POBbs, (DU3UYECKOTO
CaMOCOBEPILIEHCTBOBAHMUS;

— JIOJDKHBIM YPOBHEM (PM3UYECKOM MOATOTOBIEHHOCTH, HEOOXOIUMBIM /ISl KAU€CTBEHHOTO
yCBOEHHUs Mpo(decCHOHANbHBIX YMEHUW U HaBBIKOB B Ipoliecce OOydeHHus B By3e, JUIS
oOecrieueHrs TOJHOIEHHON COIMANIbHOW M TPO(ECCHOHATBHON NEeATETHPHOCTH TOCIe
OKOHYaHUS y4eOHOTO 3aBEJICHUS;

— TEXHUYECKUMHU U TAaKTUUYECKHUMH HaBBIKAMHU B OJTHOM U3 BUIOB CIIOPTA.

3. Kparkoe coaep:kanue 1MCHHNIHHBI

Kypc nucummmasl «JIeKTHBHbIE AUCHMIIMHBI 110 (U3HYECKOH KyJIbType H CIIOPTY»
peanusyeTcs 4yepe3 BapHaTUBHBIA KOMIIOHEHT (3JIEKTUBHBIN MOynb) 328 yacoB (BHJ CIIOPTa MO
BBIOOPY CTYJZIEHTa), B 3a4eTHBIC CIAWHHUIIBI HE TEPEBOAMUTCS, SBISETCA OO0S3aTEIbHBIM IS
UCTIONTHEHUS TIPU OYHOU (hopme 00yueHuUs.

[Iporpamma paccuuTaHa Ha WU3YYCHHE TUCHUTIIMHBI «JJIeKTHBHbIE JUCHUIIMHBI MO
¢pu3nyeckoil KyJbType M CHOPTY» B TEUEHUE IIECTHU CEMECTPOB W NpEArnosiaraer, 4ro
oOydaroniuecss UMEIOT TEOPETHUYECKYI0 MOJITOTOBKY B OONAcTH TUCHUILIMHBI «Dusznueckas



KylIbTypa M CHOpPT», 3aKaHYMBAETCA 3a4€TOM B KOHIIE KaxJaoro cemectpa. KoHTpoib
YCIIEBAEMOCTHU CTYJICHTOB BEJETCA MO MPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

I[pakTHYeckne 3aHATHSA.

[IpakTuueckuii pasuen mporpaMMbl peaan3yercs Ha yueOHO-TPEHUPOBOYHBIX 3aHATUSAX B
y4eOHBIX TpyInax no odmeil GU3NIecKoi MOAr0TOBKE WM MO BEHIOPAHHOMY BHIY CIIOPTA.

[IpakTuueckue 3aHATHS T[OMOTAlOT MPHUOOPECTH OMNbBIT TBOPYECKOW MPaKTUYECKOU
NeSITeIbHOCTH, PAa3BUBAIOT CaMOCTOATENBHOCTh B (PU3MUECKOW KYIBType H CIOpPTE B LEJSIX
JOCTHXKEHUSI (U3UYECKOTO COBEPILEHCTBA, IOBBIIIAIOT YPOBEHb (PYHKIHMOHAIBHBIX U
JIBUTATENIbHBIX CIIOCOOHOCTEH, HAIIPABICHHO ()OPMUPYIOT Ka4eCTBA M CBOMCTBA JINYHOCTH.

[IpakTuueckuii pa3aen BKIOYaeT B ceOst moipa3enibl: mo oOuiei (pu3nueckoi moaroToBke
(O®@IN) u cienmanbHOU (PU3HUECKON MOATOTOBKE 1O Buaam croprta (CDIT).

Y4eOHO-TpEHUPOBOUHBIE  3aHATUS  0a3upylOTCd HAa  MIMPOKOM  HCIIOJIb30BAHHUU
TEOPETUYECKUX 3HAHUN M METOJUYECKUX YMEHHH, Ha MPUMEHEHUH DPa3HOOOPA3HBIX CPE/ICTB
bu3nyecKoil KylbTypbl U CHOPTA, CIOPTUBHONW U MPO(ECCHOHATBLHO-TIPUKIAAHON (u3rueckoi
IIOJITOTOBKE.

VYaensercs BHHUMaHuE BOMpOCAM IMPOBEACHUS COPEBHOBAaHUM (TpaBuUiia COPEBHOBAHMIA,
crcTeMa pO3BITPHILICH, OTIpeiesieHue modeauTeneld, 000pyI0BaHHE U HHBEHTAPB).

Kputepruem ycnemHocTH ocBOeHUsI y4eOHOro maTepuaia SBJISETCs IKCIEpTHas OlEHKa
NPENoIaBaTeNsl, YUUTHIBAIOIIAS pecyiApHOCHb NOCeujenus 00A3ameNbHbIX Y4eOHbIX 3aHsAmullL,
BBIMIOJTHEHHE YCTAHOBICHHBIX Ha JAHHBII CeMeCTp KOHTPOJIbHBIX HOPMATHUBOB (TECTOB) OOIIEH
¢u3nyecKol M CHOPTUBHO-TEXHUYECKOM IMOATOTOBKMU Ui OTHENbHBIX TIPYNIl pa3IHuHOU
CIIOPTUBHOM HAIIPaBICHHOCTH.

4. O0beM y4eOHOI TUCHUIIHHBI:

4.1. Oynas dopma:

B CemecTpbl
Bun yue6HOMI paboOThI aKazeM. I I i v \Y Vi
Jacax
OO0mas Tpy10eMKOCTh THCIIUIIIHHBI 110 328 32 66 66 66 66 32
Y4eOHOMY IIaHY
KonraktHas padora (KP): 328 32 66 66 66 66 32
[Tpaktuyeckue 3anstus (I13) 328 32 66 66 66 66 32
Buj xoutpoJsi: 3a4er / 3k3amMeH 3a- 3a- 3a- 3a- 3a- 3a-
4yeT 4eT qer YeT | 4YeT | 4er
B CemecTpbl
Bun yae6HO# paboTh aCTPOHOM. I I i v \Y Vi
gacax
OO0mast TpyA0eMKOCTb 1M CHUILIHHBI 246 24 495 | 495 | 495 | 495 | 24
1o y4e0HOMY ILIAHY
KonraktHas paoora (KP): 246 24 1495 | 49,5 495 495 | 24
[Tpaktuueckue 3ansatus (I13) 246 24 495 | 495 495 | 495 24
Bupa xouTpoJsi: 3a4er / 3k3aMeH _ 3a- 3a- 3a- 3a- 3a- 3a-
qeT qeT 4eT YeT | 4Yer | Yer
4.2. 3aounas ¢popmMma:
Bun yaeOHO paboThI B akagem./acTpoHoM. ] CemecTpbl




yacax | v Vi

O01asi TPY10€MKOCTb THCHUIIJIHHBI 328/246 108/81 112/84 | 108/81
10 y4eOHOMY ILIAHY
KontakTHas padora (KP): 18/13,5 6/4,5 6/4,5 6/4,5
Jlexiuu (JIek) 18/13,5 6/4,5 6/4,5 6/4,5
CamocrosiTesibHas padora (CP): 298/223,5 98/73,5 | 102/76,5 | 98/73,5
Buna xouTpoJisi: 3a4et / 3k3aMeH 12/9 3auer 3auer 3auer

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

AHHOTAIMA Y4eOHO! MPOrpaMMbl 1M CHUIITTHHBI
«J/IabGopaTopHble padoThl 10 opranuveckoit xumun» (b1.B.0O/1.17)

1. Heap AUCHUILUIMHBI — MpUOOpETeHHE OOYUYAIOIUMUCS OCHOBHBIX HAaBBIKOB CHHTE3a
OpPTaHHYECKUX BEIIECTB.
2. B pe3yabraTre wu3yYeHHMs [UCHUILIMHBI O00yyaloluiicsi 1O Mporpamme
0akajaBpHUaTa q0JI’KeH:

Obnaoams crnenyromumu npogeccuonanvuvimu (I1K) kommnereHuusaMu:
CIIOCOOHOCTBIO TUIAHUPOBATH U MPOBOJIUTH (DU3MUECKUE WU XUMUUYCCKUE DKCIICPHUMEHTEI,
MPOBOAUTH 00PabOTKY UX Pe3yNbTaTOB U OL[CHUBATh MOTPEUTHOCTH, BBIIBUTATh THIIOTE3bI
YCTaHABIIMBAThH TPAHMIIBI UX TPUMECHEHUS, IPUMEHITH METO/[bI MATEMATUUYCCKOTO aHAIH3a
U MOJICJTMPOBAHUS, TCOPETHUECKOTO U SKCIIEpUMEHTaIbHOTO nccienoanus (ITK-16)
TOTOBHOCTBIO HCIOJB30BaTh 3HAHHS CBOWCTB XUMHUYECKUX JJIEMEHTOB, COCAMHCHHH W
MaTepuasoB Ha UX OCHOBE JUIsl pelleHus 3a7a4d npodeccuonanbHoi aesrensHoctu (I1K-
18)

FOTOBHOCTBIO HU3Yy4aTh HAYYHO-TEXHHYECKYI0 HWH(GOpMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke ucciaenoBanus (I1K-20).
3namo:

TEXHHUKY O€30MMaCHOCTH B JJAOOPATOPHH OpPTraHUIECKON XMHH;
MPUHIIUITBI 0€30MTaCHOTO 0OpAIIeHUs C OPraHUYECKUMU COCTUHEHUSMU;
METOJIBI ¥ BUJIBI XpoMaTorpadu It OTPEJISIICHUS COCTaBa PEAKIMOHHON CMeCH;
TEOPETUYECKHE OCHOBBI CIOCOOOB BBIJICICHUS, OYMCTKH U UACHTH(PUKAIIUN OPTaHHYECKUX
BEIIECTB;

OKCIIEPUMEHTAJIbHbIE METOJbl MPOBEACHUS OPTaHWYECKUX pPEaKIHid, MPOTEKAIOIINX IO
Pa3TUYHBIM MEXaHU3MaM;

OCHOBHBIE 0OIME METOAMKH B3aUMHOW TpaHC(hOpMAallUd KJIACCOB OPTaHUYECKUX
COCTUHEHUH.

Ymems:

MPUMCHSTh TEOPETUYCCKUE 3HAHUS W DOKCIICPUMEHTAIBHBIC METOMBl HCCIICTOBAHMS
OpraHUYECKON XUMUU NPU pelieHUu MpodecCHOHATBHBIX 3a/1a4;
chopmynupoBaTh TpoOIeMy U OOOCHOBATh BHIOOP TPHOOPOB M IKCIMEPUMEHTATBHBIX
METOJIOB MCCIIEI0OBAHMUS, IOCTABUTH IEJIH U 33]]a4i U HAMETUTh MTyTU UX JOCTHIKCHHUS;
CUHTE3UPOBATH COCTUHEHUS TI0 TIPEIOKCHHON METOTUKE;
MIPOBECTH BBIJCIICHNE M OUYUCTKY CUHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETHUECKUX
3HAHWH MO0 OPraHUYECKOW XUMUU;

BBIOHMpATh PAllMOHATBHBINA CIIOCOO BBIJCIEHUS U OYMCTKU OPTAaHUYECKOTO COSMHEHNUS,
MIPEACTABISITh JAHHBIE JaOOPATOPHOTO HCCIEIOBAHUS B BUJE TPAMOTHO O(DOPMIICHHBIX
METOJTUK;

MIPOBOJIMTH aHATM3 U KPUTHYCCKH OI[CHUBATH MOJTYICHHBIC YKCIICPUMEHTAIbHBIC JaHHBIC,
000011aTh U 1enaTh 000CHOBAHHBIE BHIBOBI Ha 0a3€ MPOBEIEHHBIX OIBITOB;
BBIOPATH CIIOCO0 UICHTU(DUKAIIMYA OPTAHUYECKOTO COSTMHEHUSI.



Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX JKCIEPUMEHTAJIBHBIX METOJOB OPraHU4EeCKOW XMMHH JUIS

pellIeHUs] KOHKPETHBIX UCCIIEI0BATEIbCKUX 33/1a4;

— DKCHEPUMEHTAJIbHBIMU METOJAMM IIPOBENCHUS OPraHUYECKUX CUHTE30B.

— OCHOBHBIMH METOJIaMH HJICHTH(PUKALINN OPTaHHUECKUX COCTMHEHUIN

— npueMaMu oOpabOTKHU U BbIIEIEHUS CHHTE3UPOBAHHbBIX BEIIECTB;

— 3HAaHUSAMU OCHOBHBIX 3aKOHOB OPraHMYeCKOM XUMHUM  JUIS

MHTEPIIPETALMH [TOJIyYEHHBIX DKCIIEPUMEHTAIbHBIX PE3YJIBTAaTOB.
3. Kpartkoe conepxanue THCHMIIMHBI

be3onacHble mpueMsl U npaBuiia paboThI B JIAOOPATOPUN OPraHUYECKOW XUMUHU.

Oo6mue metonsl paboTsl B Jaboparopuu opranmueckoit xumuu. Ilocyna, Hambonee yacto
npuMensiemas B Jjaboparopun. Harpeanue. Oxnaxnenue. IlepememmBanue. MeTtoasl
UJACHTU(UKAIMA U OYUCTKH OPraHMYECKUX BeulecTB. MaeHTH(UKAIMs OpraHMuecKuX BEIIECTB
IOCPEJCTBOM pa3iuuHblXx BuAOB xpomarorpapuu (TCX, xpomarorpadpus Ha Oymare,
noHooOMeHHas xpomatorpadus, BIXKX), remneparypsl miasnenus u pehpaxromeTpuu. MeTo bl
CHEKTPAIbHON NACHTUDHUKALIMY OPIraHUYECKUX COEIMHEHUH.

[enu n 3amaun 3KCriepuMEHTa B OpraHM4ecKoM cuHTe3e. TeopeTnyeckue OCHOBBI IIpolLiecca.
Bri0op ycnoBuii peakuuu. Pacuer cunresa. O0mmue npaBuiia NOATOTOBKY U IPOBEICHUS CHHTE3A.
Texnuka 6e3onacHoctu. [Ipubop ans nposenenust cunresa. [Iposenenue onsita. KoHTposs 3a
XOJIOM peakuuu. BplieseHne, OuMCTKAa M aHanu3 HpoayKTa. CHHTE3bl BEIIECTB pa3IU4HbIX
KJIACCOB OpraHn4ecKkux coeauHeHui. [IpoBenenue sxcnepuMeHTalbHbIX METOJ0B UCCIIEI0BAHUS
pEaKIuu.

[IpoBenenue peakuuii, IPOTEKAOIUX 10 MEXaHU3MAaM:

— HYKJICO(QHJIBHOTO 3aMEIIEeHUS — CHHTE3 I'aJIOr€HaIKaHOB;

—  HYKJICO(QHIFHOTO MPHUCOCTUHEHUS — CHHTE3 CIOXKHBIX I(PUPOB KapOOHOBBIX KHCIIOT,
aMMJI0B KapOOHOBBIX KUCIJIOT, a30TCO/AEPIKAIUX aTbJIETUI0B U KETOHOB;

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

— peakuuil TMa30TUPOBAHUSI U a30COYETaHMS;

— peakuuil oxkucineHus (CMHTe3 aleToHa, 1,4-0eH30XMHOHA, OEH30MHON KHCIOTHI) M
BOCCTAHOBJICHHUSI.

4. O0beM yueOHON AMCUMILIMHBI:

4.1. Oynas dopma:

COJIEPIKATEIILHOMN

Bunasr yue6HOM paboThI B 3auernrix | B akagem. | B actpon.
€IMHULIAX qacax yacax
O0umas Tpy10eMKOCTb M CUUILIHHBI IO 4.0 144 108
Y4eOHOMY IIaHY
AyAUTOpPHBIE 3aHATHSL: 2,22 80 60
Jlextum (Jlek) - - -
[TpakTueckue 3anstus (I113) - - -
JlaGopatopus 3ansTus (JI1ab) 2,22 80 60
CamocrositesbHas padora (CP): 1,78 64 48
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH _ 3auer ¢ _
OLIEHKOi1
4.2. 3aounas dopma:
Bunbr yue6HOM paboTh B 3auernrix | B akagem. | B actpon.
eIMHULIAX qacax qacax
O0mas TpyA0eMKOCTb JMCUHMIIJIMHBI 110 4.0 144 108
y4eOHOMY IIAHY
AyIUTOPHBIE 3aAHSITHS: 0,56 20 15
Jlextuu (Jlek) - - -




[Tpaxtuueckue 3ausatus (I13) - - -
JlaGopatopus 3austus (J1ab) 0,56 20 15
CamocrositesibHas padora (CP): 3,33 120 90
Buja konTpoJsi: 3auer / 3k3amMeH 3auer ¢ 3auyer ¢
0,11 OLICHKOM OLICHKOM
4) 3)

4.4.3 IncuMniIMHbl BADUATUBHON YacTH (IUCHUILIHHBI 110 BHIOOPY)

AHHOTaNuA padoyeil NporpaMMbl IMCUUILTAHBI

«OCHOBBI MEHEC/I’KMECHTA H MAPKETUHI'a B TEXHOJIOI'MM TOHKOI'0 OPraHu4eCcKoro

cunre3a» (51.B.JIB.01.01)

1. Henp AMCHUNUIMHBI — TIOJYYEHHE CHCTEMbl 3HAHUM O 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHUST  MPEANPUSATHN B CHCTEME  HAIMOHAIBHOW  JIKOHOMUKH,
MPEJICTaBICHUI B 00JIACTH MEHEKMEHTA U MapKETHHTa, BKII0Yasi METOA0JIOTHYECKHE
OCHOBBI ¥ 3aKOHOMEPHOCTH, (YHKIIMH, METOJbI, OPTaHU3AIMOHHBIC CTPYKTYPHI,
OpPraHM3aIMI0 MPOILIECCOB, TEXHUKY M TEXHOJOTMI0 MEHEI)KMEHTAa M MapKETHHTra B
YCIIOBUSX  PHIHOYHOM  DKOHOMHKH; 3aJIO)KCHHE OCHOB  MpodecCHOHATBLHOM
JESITEIbHOCTH 0aKaIaBpoOB.

2. B pesyabrare u3y4YeHHs [UCHUIUIMHBI O0yYalOIIMicsi 1O Mporpamme
0akaJjiaBpuaTa J10JIKeH
Obaaoams crnenyromumu npogeccuonanvivimu (I1IK) koMrereHIuAME:

UCIOJIb30BaTh HOPMATUBHbBIE TJOKYMEHTHI [0 KAYECTBY, CTAHJAPTU3AINH U CePTUPHUKAITUN

MPOAYKTOB W WX W3AETUH, 3JIEMEHTHl 3KOHOMHYECKOIO aHaiu3a B MPaKTHYECKOM

nesrenpaocTH (ITK-3);

CIOCOOHOCTBIO aHATM3UPOBATh TEXHUUECKYIO IOKYMEHTAIUIO0, TOAOUpaTh 000pyI0BaHUE,

TOTOBUTH 3asBKH Ha MPHOOpeTeHrne 1 peMOHT obopynoBanus (ITK-9);

aQHAJIM3WPOBATh TEXHWUYECKYIO JOKYMEHTAIMIO, IMOAOHUpaTh 00OpyHIOBaHWE, TOTOBUTH
3asBKU Ha pUoOpeTeHue U peMoHT obopynosanus (ITK-10);

TOTOBHOCTh  M3y4aTh HAYYHO-TEXHUYECKYID HMH(POpPMAIUIO, OTEYECTBEHHBIH U

3apyOeKHBIN OMBIT 10 Tematuke nccienoanus (ITK-20).

3nams:

MIPUHIIMITBI COCTABJICHUS TEXHUYECKOW MOKyMeHTanuu (rpadukoB pabOT, MHCTPYKIIHMA,

MIJIAHOB, CMET, 3asBOK Ha MaTepuajbl U 000pyI0BaHKE) U JP.;

TEOPETUYECKHE OCHOBBI U METOBI BEIPAOOTKH 1I€JIeH U CTpaTeruu Ou3Heca;

MIPUHIIMIIBI TOATOTOBKU JTOKYMEHTAIIMU JAJISl CO3/IaHUsI CHCTEMbl MEHEDKMEHTA KauecTBa

MpeNPUATHS;

METOJIbI ¥ TEXHOJIOTHH MPUHATHS U PEATU3alUN YIIPABICHUCCKUX PEIICHUM.

Ymems:

COCTaBIIATh 3asBKU Ha 000PYAOBAaHHUE;

pa3pabaThIBaTh TEXHUIECKYIO TOKYMEHTAIIUIO,

MPUHUMATH YIPABICHUECKHUE PEIICHUS U OPTaHU30BbIBATh X BBIMOJIHEHUE;

cobupatb, 00pabaThIBaTh M UCIOJIB30BaTh YIIPABICHYECKYIO HH(POPMAIIHIO;

paboTaTh C yNpaBICHUYECKOHW TOKYMEHTAaIlMel, MOIb30BaThCS 3aKOHAM, HOPMaMHU H
MPaBHJIaMU aJIMHHHCTPATHBHOMN JCSITEITLHOCTH;

pacrpenensts 00S3aHHOCTH H OTBETCTBEHHOCTH;

HCII0JTb30BaTh METO Il MOTHBAIIMH ITIEPCOHAA,

KOHTPOJIMPOBATh U PETYIUPOBATH UCIIOTHEHHUE TIAHOB.

Bnaoemy:

HABBIKAMU MPUMEHEHUS ONTUMATBHBIX MOAXO0I0B JJIsl AMATHOCTUKH U aHAIHM3a PHIHKA;



- MeETOoJIaMH PYKOBOJICTBA MEPCOHAIOM;
- HHCTpyMeHTamH 3()(PEeKTUBHOTO yIpaBiIeHUS MPEIIPUITHEM.

3. Kparkoe copep:kanue TUCHHNIHHbI

Moayab 1. OcHOBBI yHIpaBJieHUS NPeANPUATHEM

1.1 Beeoenue. Ilpeomem, memod u cooepyxcanue oucyuniunsl «OcHo6b
MeHeOdcmenma u mapkemunza». Teopusi ynpaplieHUs: yIpaBlIeHHE KaK MOTPeOHOCTh U Kak
(axTop ycrexa IesTeIbHOCTH, CYITHOCTh U COJIEpYKaHUEe YIPABJICHHUS, MECTO TEOPUH YIIPaBICHUS
B CHCTEME COBPEMEHHBIX 3HAHUMU, crenuduKa ynpaBlIeHUYECKOW NESTEIbHOCTH, COBPEMEHHbIE
npoOjemMbl  yrpaBieHHs. [ eHe3UC TEeopuu YIpaBIICHUS: YIPABICHYECKUE PEBOJIOIHH,
BO3HUKHOBEHHE HAay4yHOI TEOpUU YNpaBICHHS, UCTOKHM U TEHACHIIMHU PA3BUTHUSI POCCHUICKOTO
yrpaBieHUs. 3aKOHOMEPHOCTH W TPHUHIUIBI YIPABICHUS: CYOBEKTHBHBIE U OOBCKTHUBHBIC
(bakTopbl B yIpaBlICHUU.

1.2 Cucmema ynpaenenus npeonpuamuem u ee cmpykmypa. Ouenxa y¢hghexmusnocmu
ynpagnenus. CuctemMa yInpaBlICHUS: MTOHITHE CUCTEMbI YIIPAaBJICHUS, pacnpeaencHiue QyHKINHU,
MOJTHOMOYMI ¥ OTBETCTBEHHOCTH, MIPUHIIHUITH TOCTPOCHUS CHCTEM yrpaBieHus. [lenTpanu3amnus
U JICICHTpAIMU3allksl YIpaBJIeHUs, JeJIErHpPOBAaHUE IOJHOMOYHMI B Ipoleccax YIpaBlICHUS.
OpranuzanuoHHas CTpyktypa u ee¢ Buabl. OCHOBHBIC TOHATHSA 3(PPEKTUBHOCTH YIIPABJICHUS.
[Tokazarenu 3 PeKTUBHOCTH yIIPABICHHUS.

MoayJib 2. OCHOBBI MEHETKMEHTA

2.1 I]enu 6 cucmeme ynpagnenus. Pazpabomka cmpamecuit u nnanoe opeanuzayuu.
Llenu u nenenonaranie B yrpaBJIeHUH: POJIb SN B OPTaHU3AIMH U OCYIIECTBICHHH MPOIECCOB
yhpaBieHus, KilaccupuKalus enei, MoCTPOSHUe IepeBa eNeil; CoueTaHue pa3HooOpasus 1enei
¥ QYHKIMH MEHEDKMEHTA; CUCTeMa YIPABICHUS TI0 IEJISIM; CTPATETUsl U TaKTHKA YIPaBIICHUS.
CymHOCTh, NPUHLMUIBI U METOAbl IlaHupoBaHus. [Iporecc BwripaboTku crpareruu. Dopmbl
TEKYIIETO IJIaHUPOBAHUSI.

2.2 Texnonocusa pazpabomku u npunamus ynpaseieHueckux peuwienuil. Pa3zpaboTka
VIPaBICHYCCKUX PEHICHWI: TMOHATHE W KJIACCU(UKANMS  YIPABICHUYCCKUX  PEIICHUIA,
OCHOBOIIOJIATAOIINE D3JIEMEHTHI JESATEIbHOCTH, YCIOBHS W KPUTEPUU TPUHATHS PEIICHUH,
MPOIECC W MOJCTH TPHHATHS YIPABICHUYCCKUX PEIMICHUH, peau3alus YyIPaBICHUYECKUX
pELIEHU.

2.3 Bracme 6 cucmeme ynpagneHusn. audepcmeo u cmuib ynpagienus. OTHOLICHUS
BJIACTHU B CHUCTEME YIIPaBJICHUS: TIOHSITHE U TUIIOJOTHSI BIACTH; BIACTh U aBTOPUTET MEHEKEPa;
npu3Haky, (AKTOpPbl W TPOSBICHUS HEYNPABISICMOCTH; WCTOYHWUKH BIIACTH B YIPABICHUU
OpraHM3aIell; MapTHEPCTBO B MpoIleccax MEHeKMEHTa. JIMIepcTBO M CTHIIb YIPaBICHHUS:
nporiecckl  (OPMHUPOBAHMS W OCHOBHBIC COCTABISIONIME JIMJACPCTBA, (OpMaTbHBIE H
HedopMasbHbIe (HaKTOPHI JIUIEPCTBA, MPOSBICHUE JIUJEPCTBA B CTUJIEC YIPABICHUS, TCHACHIIUS
Pa3BHUTHSI CTUIISI YIIPABIICHUSI.

2.4 Momueayuonnsle 0cHo8bl ynpagnenus u KOHGaukmol. MOTHBAIIHS IEITEILHOCTH B
VIIPaBJICHUHN: MOTHUBBI JEATSIILHOCTH YEJIOBEKA U MX POJIb B YIIPABJICHUH, OCHOBHBIC TTOHATHS U
JIOTHKa TIpollecca MOTHBanuu, (GakTopsl (HopMHpOBaHUS MOTHUBOB TpPYAa; HCIOJIb30BaHUE
MOTHBAIIMM B TIPAKTHKE MEHEKMEHTa; (aKTOphl dP(HEKTHBHOCTH MOTHBAIMH;, COBPEMCHHBIC
KOHIENIIMK MOTHBalMU. ['pymnmoBas JUHAMHKA W KOH(MIUKTHL: POJIb TPYIILI B MOBEACHUU U
JESTSIILHOCTH YeJIOBeKa, (POPMUPOBAHUE TPYII, B3AUMOJACUCTBHS B TPYIIEC U B OpraHU3aIlNy;
BO3HUKHOBEHHE, TPOSBICHHE W PA3HOBUAHOCTH KOH(DIMKTOB, BIHMSHHE KOH(DIUKTOB Ha
yIpaBJeHHE.

Mopnyasb 3. OCHOBBI MAPKETHHIA.

3.1 Mapxkemunz Kaxk cucmema ynpaeieHus, pezZyiupoeanus U U3y4eHUs pPbIHKA.
[TonsiTHe MapKeTHHTa, IPOUCXOXKICHUE U CYIIIHOCTh MAapKETUHTA, [1eJH MapkeTHHra. OCHOBHBIE
MPU3HAKA MapKETHHTOBOTO CTHIIA yrpaBieHus. Konrnenmuu MapkeTtuHra. OCHOBHBIC BHJIBI
MapKeTHHra. MapKeTHHTOBas cpejia.

3.2 Komnnexc mapkemunza. Ocuosnule mapkemunzogvie uncmpymenmol. Couepxanue
U TIpoIlecC yIpaBiieHHus MapkeTHHroM. OCHOBHbIE (PYHKIMHM MapKeTHHTra. ToBapHas, IIEHOBas,



cObITOBas M KOMMYHMKallMOHHAsE MOMUTUKK (pupmbl. ToBapHble cTpaTeruu. Pa3paboTka HOBBIX

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

. B 3aueTHEBIX B akanem. B acTponom.

Byt yuebHoii pabotsl eIMHULIAX yacax yacax
O0masi TPya0eMKOCTh JAUCHUIIMHBI 110 2.0 79 54
y4eOHOMY IIAHY
KonTaktHas padora (KP): 1,0 36 27
Jlexmm (Jlek) 0,5 18 13,5
[Tpaktaeckue 3arstus (I13) 0,5 18 13,5
CamocrositesibHas padora (CP): 1,0 36 27
CamocTosiTeIbHOE U3YUYECHHE Pa3/IeNioB 1,0 36 27
JUCIHATIINHBI
Buj koHTpoIsA: 3a4eT / IK3aMeH - 3auer -

4.2. 3aounas dopma:
. B 3aueTHBIX B akagem. B actponom.

Buz yueOHoit paboTh! eIMHUIIAX yacax yacax
O0masi TPyA0eMKOCTh JAUCHUILIMHBI 110 2.0 79 54
Y4eOHOMY ILIaHY
KonTaktHas padora (KP): 0,25 9 6
Jlexmum (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
JUCIHATIINHBI
Buj koHTpoIs: 3a4eT / 3K3aMeH 0,11 3auer 3auer

4) 3)

AHHOTaNUA padovel MPOrpaMMbl TN CIIUILIHHBI
«OCHOBBI TEXHHYECKOT0 PeryJIJMPOBAHMS U YIIPaBJIeHUE KA4eCTBOM B TEXHOJIOTHH
TOHKOI0 opranuveckoro cuare3a» (b1.B./1B.01.02)

1. Heab AHCHUIINHBI — HAYYUTH CTYJEHTOB IPUMEHSTh KOHTPOJIbHO-U3MEPHUTEIBHYIO U
UCTIBITATEIBHYI0 TEXHUKY, METOJaM M CPEICTBAM TEXHUYECKOTO PETYIHPOBAHWS,
METOJIlaM KOHTPOJISI Ka4eCTBa BBITyCKAaeMOW MPOIYKIIMH, COBPEMEHHBIM CHCTEMaM
YIIpaBICHUS KAYECTBOM.

2. B pe3yabrate u3ydeHus
0akajaBpHUaTa q0JI’KeH:
Obnaoams cnenyromumu npogeccuonanvuvimu (I1IK) kommnereHusAMu:

—  HCIIOJH30BaTh HOPMATUBHBIC JOKYMEHTHI 10 KA4€CTBY, CTAHAAPTU3AINN U CEPTHOHUKAIIHH
MPOJAYKTOB W WX HW3ACTUH, 3JEMEHTHl 3KOHOMHYECKOIO aHaiu3a B TPAKTHYECKOMN
nesitenbaoctH (ITK-3);

—  CIOCOOHOCTHIO aHATM3UPOBATH TEXHHUYECKYIO JOKYMEHTAITUIO, ITOI0MpaTh 000pyI0BaHHE,
TOTOBHTH 3asBKH Ha MproOpeTenne u peMoHT obopyaoBanus (ITK-9);

— aHaTU3UPOBATh TEXHUYECKYI0 JOKYMEHTAIMIO, MOAOUpaTh OO0OpYyIOBaHUE, TOTOBHTH
3asBKU Ha puoOpeTeHue U peMoHT obopynosanus (ITK-10);

— TOTOBHOCTh M3ydaTh HAyYHO-TEXHHYECKYI0 HH(OpMaIHIO,
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (ITK-20).

AUCHHMILVIMHBI  o0ydamommiics 10 mporpamme

OTEYECTBEHHBII U



3name:
- 3aKOHOJATENbHBIE W HOPMATHBHO TMPABOBBIC AaKThl, METOJWYECKUE MaTepuaibl IO

TEXHUYECKOMY PEryJIUPOBaHUIO;

- MEePCHEeKTUBbl TEXHUYECKOrO pPAa3BUTUS M OCOOCHHOCTH JIEATEIbHOCTH OpTaHU3alUid,
KOMIIETEHTHBIX Ha 3aKOHOJATEJIbHO-TPAaBOBOM OCHOBE B O0JIACTH TEXHUYECKOTO
peryJaupoBaHus;

- OCHOBBI TEXHUYECKOI'O PETYJINPOBAHHUS.

Ymemn:

- NPUMEHSTh METOJIbI ¥ MIPUHIUIIBI CTAHAAPTU3ALMH NTPU pa3pabOTKe CTaHIAPTOB U JPYTHUX
HOPMATHBHBIX JJOKYMEHTOB;

- TPOBOAUTH TOJTBEPKIACHUE COOTBETCTBUS IMPOAYKIIMH, TMPOIECCOB U  YCIYT

IPEeIbBIAEMbIM TPEOOBAHUSAM;

- IPUMEHSATb METObl KOHTPOJIA U YIPABJIEHUS Ka4eCTBOM;

- aHATM3UPOBATH JAHHBIC O KAYECTBE MPOAYKIUH U ONPEIENIATh IPUIUHBI Opaka;

- HCIIOJIb30BAaTh KOMIIBIOTEPHbBIE TEXHOJOTUU /ISl TUIAHUPOBAHUS U MPOBEACHUS padoT 1o
TEXHUUYECKOMY PETYJINPOBAHMUIO.

Braoemy:
- HaBBIKaMU UCTIOJb30BaHUSI OCHOBHBIX HHCTPYMEHTOB YITPABJICHUS KAYE€CTBOM;
- HaBbIKaMu O(OpPMIICHUS PE3YJIbTATOB HCIBITAHWA ¥ TPHHITHS COOTBETCTBYIOIIUX

pEIICHUI;
- HaBbIKaMU OOPMIICHUS HOPMATUBHO-TEXHUYECKON JOKYMEHTAIIUH.
3. Kparkoe coaep:xanue 1MCUHINIHHbI

Mooyns 1.

1.1 Beaenne. 3akoH P® «O TexHMYeCKOM peryJMpoOBaHHUN».

Mepbl TEXHMYECKOIO pEryjMpoBaHMs, OCHOBAaHHbIE Ha 3aKOHOJATENbCTBE 00
OTBETCTBEHHOCTH 3a KaueCTBO M 0€30I1aCHOCTb IMOCTABISIEMOM MPOAYKUUHU («3aKOH O 3aluTe
[IpaB MOTPEOUTENEH»).

1.2 HeoTBpaTMMOCTL OTBETCTBEHHOCTH M3IOTOBHTEJS W OPraHM3allu¥ B LeNu
«M3rOTOBUTE/Ib- IPOJAaBell- NOTPe0UTeNb).

HenobpokauectBennass mnponaykuus. MckaxenHas wuHpopmanust o0 (pakTHYECKHX
XapaKTepUCTHKaX Mpoaykuuu. DanscuguurpoBaHHas NpoayKuus. OTBETCTBEHHOCTh MPOAaBLa
Y U3FOTOBUTEIIS.

1.3  [doka3areibcTBO  /100POKa4eCTBEHHOCTH peanusyemoii NPOAYKIIUH
u3roropuresieM. CBsi3b MeKAy HaJIM4YueM JedeKTa u BeJMIUHOH yiepoa.

KauecTBeHHast mpoayKIusi-ycaoBUe BBDKUBAHUS (UPM B KOHKYPEHTHOI Oopb0e.

1.4. TexHuyeckoe peryJupoBaHHe, OCYLIeCTBJIseMOe TOCYIapcTBOM B 00J1aCTH
0e30macHOCTH NPOAYKTOB. TexHnUYeckHe perjiaMeHThl M OLleHKA COOTBETCTBHS.

Bunel texHnueckux pernaMmeHToB. ConepiaHue TEXHHUYECKUX periameHToB. [IpaBuia
MOCTPOEHUS.

1.5. ®opMBI TEXHHYECKOTO PeryJTHPOBAHMS.

[TonTBep:keHne COOTBETCTBUS, TOCYAAPCTBEHHBIN KOHTPOIIb, HAZ30P.

1.6. AkkpenuTanus Kak popMa rocyJapcTBeHHOr0 TEXHHYECKOr0 peryJupoBaHus.

Henn u npUHUMIBI aKKpeAUTAUUU. AKKpEOUTAllUs OpraHoB IO cepTU(UKALIUU U
UCTIBITaTeNbHbIX  Jaboparopuil. CepTU(UKAIMOHHBIE UCHBITAHUS TPU  AKKPEAUTAIUH.
3apyOexHast akKpeIuTaIlns.

1.7. Mepsl, npeaycMaTpuBAKOLIHE HCIOJb30BaAHHE NO0OPOBOJILHBIX CTAHAAPTOB H
A00POBOJILHOI cCepTHPUKANMH.

KauectBo. BHenpenue cuctem kadecta. O0yueHue u MHGOpMUpoOBaHHE OTPeOUTENEH.

1.8. lIpuHuunsl u popmMbl NOATBEP KAEHNSI COOTBETCTBHS. CXeMBbl.

MonyJasb 2



2.1 MeTonn4eckne OCHOBBI YIIPABJIeHHSA Ka4eCTBOM.

Cragun JKM3HEHHOTO LUMKJIA MPOAYKIMH. MeToAbl OLEHKM KadecTBa IPOAYKIUH.
CranpapTuzanuss B YOpaBICHUM KadecTBOM - MexayHapoaHsie cranaaptel cepun 9000.
3apyOexHbIil U 0T€YEeCTBEHHbII ONBIT YIPABICHUS KaUYECTBOM.

Konuenmus «Bceobiero ynpaieHHsI KaUeCTBOM.

Mertponoruueckoe odecrieyeHre KadyecTBa Mpo yKIHUH.

2.2JInueH3upoBaHue. AKKpeIuTALHA.

3aKOH O JIMLEH3UPOBAHHH.

2.3 Ceprupuxanus Kak npoueaypa noaATBepKIeHNs COOTBETCTBHS.

2.4 llpunuunbl 1 GOpMBbI NOATBEPKACHUSA COOTBETCTBUS.

2.5 Cxembl cepTuUKALNHU U AeKJIAPHUPOBAHHUS.

Omnucanue cxem aexsapupoBanus (11-71) U cepTUPHUKALMH.

2.6 JloOpoBosibHOe TOATBEpP:KAEHHE COOTBETCTBHS. JKCIOpTHpyeMas M
UMIOpTHpPYeMasi  NPOAYKUHS,  NoAJexamas  o0A3aTeJIbHOMY  IOATBEP:KICHHIO
COOTBETCTBHSI.

VYcinoBust BBO3a Ha TeppuTopuio Poccum mnpoiykuuu, nojaieaiieil o0s3aTelIbHOMY
MOJTBEPKJIEHUIO COOTBETCTBUSI.

4. O0beM yueOHOH TUCUMILINHBI:

4.1. Oynas dopma:

. B 3agyeTHpIX B akanem. B actponom.

Buz yueOHoit paboTh! eIMHUIIAX yacax yacax
O0mass TPyAOEMKOCTh IMCHMILIMHBI 110 2.0 79 54
Y4eOHOMY ILIaHY
KonraktHas pa6ora (KP): 1,0 36 27
Jlexruu (JIek) 0,5 18 13,5
[Tpaktuyeckue 3ansatus (I13) 0,5 18 13,5
CamocrositesbHasi padora (CP): 1,0 36 27
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 1,0 36 27
JIICITATUTHHBI
Buj koHTpoIsA: 3a4eT / IK3aMeH - 3auer -

4.2. 3aounas ¢popmMma:
. B 3auerHbIX B akanem. B actponom.

Bup yaeOHo#t paboTh! eIMHUIIAX yacax gacax
O0mass TPyAOEMKOCTb IMCHMILIMHBI 110 2.0 72 54
Y4eOHOMY IVIAHY
KonrakTHas padora (KP): 0,25 9 6
Jlexu (Jlek) 0,17 6 4,5
[Tpaktueckue 3anstus (I113) 0,08 3 2,25
CamocrositeabHas padora (CP): 1,64 59 45
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 1,64 59 45
JTUCIATUTHHBI
Buj koHTpoIs: 3a4eT / 3K3aMeH 0,11 3auer 3auer

4) 3)

AHHOTanuA padovel MPOrpaMMbl TN CIUILIAHBI
«BbIYHCINTEILHAS MATEMATHKA B TEXHOJIOTHH TOHKOI0 OPraHN4€CKOr0 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, MaTEepPHaJOB M TOTOBOM MPOAYKLHHU,
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 YCTaHaBJIMBATh TIPAHULIBI UX MPUMEHEHHS, MPUMEHSATH METOAbl MATEeMaTUYECKOTO
aHaJIn3a U MOJICITMPOBAHMS, TEOPETUUECKOTO U KCIIEpUMEHTaIbHOTO HccienoBanus (I1K-
16);
3namo:

— (U3BUKO-XMMHYECKHE M XHMHKO-TEXHOJIOTHMYECKHE 3aKOHOMEPHOCTH IPOTEKAHUS
MPOILIECCOB HM3MEHEHHSI arperaTHOTO COCTOSIHUSI Mapo(ras3o)-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;

— TPHUHIHWIB TPUMEHEHUS METOJOJIOTHH KOMITBIOTEPHOTO MOJCIUPOBAHUS XUMHUKO-
TEXHOJIOTUYECKUX  MPOILECCOB TMPU  aBTOMATH3UPOBAHHOM  TMPOCKTUPOBAHUU U
KOMITHIOTEPHOM YIIPAaBICHUU XUMHUYECKUMHU TTPOU3BOACTBAMHU.

Ymems:

— pemiath 3aJa4d KOMITBIOTEPHOTO MOJCIHMPOBAHUS MPOLIECCOB Mapo(ra30)->KUIKOCTHBIX
paBHOBecHiA, abCOpOLIMH, TUCTUIIIALNHU, PEKTU(PUKAIINH U KUAKOCTHOU SKCTPAKIUY;

— TPHUMEHATH IMOJYYCHHBIC 3HAHUS MPH PEHICHUH MPAKTUYECKUX 3a7ad KOMITBIOTEPHOTO
MOJICTTUPOBAHUSI OCHOBHBIX IMPOILIECCOB XUMUYECKOM TEXHOJOTMH U TEXHOJIOTMUYECKUX
CXEM XMMHYECKUX MPOU3BOJICTB.

Braoemy:

- MeTOJIaMH{ MIPUMEHEHUS CTaHIaPTHBIX AKeTOB MPUKIaAHbIX Iporpamm (II1IT) 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. Kparkuii uctopuyeckuii O4epk pa3BUTHA
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 padoyero 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 JJUHEHHBIX aJire0panyecKux ypaBHeHHH
(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. O6padoTka pe3yabTaTOB HU3MepeHusi 0AHOH BeJuunHbl. [Ipudamxenue
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;
Mopnyasb 4. UncneHHOe HHTETPHPOBaHHE
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 1e/1eHUS 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,;




Moayas 8. MHOroMepHasi ONTUMM3 AN
Tema 8.1 MeToabl MHOrOMEPHOH ONITHMHU3ALNHT

Omneparopsl fminsearch, linprog, fmincon;

Moayasb 9. InddepennuaibHubie ypaBHEHUS
Tema 9.1 Metoanl pemienusi AuddepeHnnanbHbIX YPaBHEHHUIA.

Omnepatops! dsolve, diff;

3akiroueHne. 3aKI0YNTEIbLHAS JICKIUA 110 IOJABCACHUIO UTOI'OB Kypca.

4. O0beM y4eOHOI TMCUUIIUHBI:

4.1. Oynas dopma:

B 3au. B akanem. | B actpoHOM.

Bupl yaeOHOI paboThI eIIMHUIIAX 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 N3YUCHHUE Pa3/IeioB 1,05 38 28,5
Kypca
Buja xkouTpoJisi: 3a4er / 3k3amMeH _ 3auer _

4.2. 3aounas ¢opma:
B 3au. B akagem. | B actpoHoM.

Bunpr yueOHOI paboThI eAMHULIAX yacax qacax
OO0mast Tpy10eMKOCTb M CHUILTHHBI 3 108 81
10 y4e0HOMY INIAHY
KonraktHas patdora (KP): 0,22 8 6
Jlaboparopueie 3ansaTus (J1ad) 0,22 8 6
CamocrositesbHas padora (CP): 2,67 96 72
[ToxroroBka Kk 1a00PATOPHBIM 3aHATHUSIM 1,06 38 28,5
CaMocTosTenbHOE U3yUeHUE Pa3/IeioB 1,61 58 435
Kypca
Bua koHTpoJIs: 3a4eT / IK3aMeH 0,11 3auer (4) 3auer (3)

AHHOTaUUA padoyeii MporpaMMbl THCIUNTHHBI

«I[I/ICerTHaH MaAaTEMATHKA B TCXHOJOI'MHM TOHKOI0 OPraHu4e¢CKoro CHHTE3a»

1.

2.

(51.B.1B.02.02)

Heanb aucuMminHbl — GOpMUPOBAHUE Y CTYACHTOB CHUCTEMbI OCHOBHBIX TMOHSTHH,
UCIIONB3YEMBIX JJII TOCTPOEHUs BaXXHEHIIMX MAaTE€MaTUYECKHX MOJENIed, U
MAaTECMAaTUYCCKHUX METOAO0B I ONIMCAaHWA pa3JIMYHBIX IMPOLECCOB.

B pe3yabrare wu3y4yeHHs [UCHUIUIMHBI OOyvyawuuiics 10
0akaJjiaBpUaTa J10JIKeH

nporpamme

Obnaoams cnenyromumu npogeccuonanvuvimu (I1K) kommereHIusIMU:

— CHOCOOHOCTBIO MPOBOAMUTH aHAIM3 ChIPbS,

MarepuajoB M TOTOBOM NPOIYKLHH,

OCYIIECTBIISITH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

— CHOCOOHOCTBIO MJIAHUPOBATh U MPOBOAUTH (U3NYECKUE U XUMHUYECKHE DKCIEPUMEHTHI,
IPOBOJUTH 00pabOTKY UX Pe3yabTaTOB U OLIEHUBATH MOTPELTHOCTH, BBIIBUTaTh THIIOTE3bI
U YCTaHaBIMBAaTh TIPAaHULI WX TNPUMEHEHHs, MPUMEHSITb METOJbl MaTeMaTH4YE€CKOIrO

aHaJIn3a U MOACIIMPOBAHUS, TCOPCTUYCCKOI'O0 U SKCTICPUMCHTAJILHOTO UCCIICAOBAHU A (HK-
16).



3name:
— OCHOBHBIC TIOHSATHUS W METOJbl JUCKPETHONH MaTeMaTHKH, MaTEMaTHYECKUX METOJIOB
perieHus mpodecCHOHANBHBIX 3a7ad.
Ymemn:
— TPHUMEHATH MATEMATHYECKUE METOIbI IIPH PEIICHUH TUIIOBBIX MPOPECCHOHANTBHBIX 3a/1a4.
Brnaoems.:
— METOJaMH MOCTPOCHHS MaTeMaTHYEeCKOW MOJIEIH THUIIOBBIX MPO(ECCHOHATBHBIX 33134 U
COJIEpXKATEIIbHOM MHTEPITPETAIIMHU TTOJYICHHBIX PE3yJIbTaTOB.
3. Kparkoe conep:kanne TUCIHUIIHHDI:
BBenenue.
Pone  nuckpeTHOM MareMaTWKH TpH  pa3padOTKe ¢ IKCIUTyaTallud  XUMHUKO-
TEXHOJIOTHYECKUX CHCTEM.

1. JJieMeHTHhI TEOPHMH MHOKECTB H ajiredpanyecKkue CTPYKTYpPbl.

BBenenne B IUCKpETHYIO MaTeMaTHKy. POk IMCKpETHOM MaTeMaTUKU NIpU pa3paboTKe U
9KCIUTyaTallui XUMUKO-TEXHOJIOTHYECKUX CCTeM. MHOXeCTBa, OTHOLIEHU U QyHKIMU. 3aiaHue
MHO>KECTB U OCYIIECTBIICHUE onepanuii Hax HuMu. CriocoOsl 3ananus. Onepanun 00beMHCHNUS,
IIEPECEUCHMs], PA3HOCTH, JOIOJHEHUS M JEKapTOBa NPOU3BEIEHUSA. AKCHOMAaTHKAa TEOpPUU
MHOecTB. Anredpa Kantopa. MunuMuzanus npeacraBieHuil MHOXKeCTB. Jluarpammel Diinepa-
Benna. bunapuslie otHomenus. Crioco0Obl 3aanus OMHApHBIX OTHOLIEHUH. CBOMcTBa OMHAPHBIX
oTHoIeHUN. Pa3ouenus. OTHOIIEHUSI SKBUBAJIEHTHOCTH M mnopsaka. [IpencraBnenune N-apHBIX
OTHOILIEHUH OMHapHBIMH. Anredpa oTHoueHud. OyHkuuu. MHbeKIus, CIOpbEeKIM U OMEKLHUS.
Anrebpanueckue cTpyKTypbl. Ilomyrpymmel. Monouasl. ['pynmer. [loarpynmer. [ukinmueckue
rpynnsl. I'pynnsl mogcrtaHoBok. M3omopdusm rpynn. CMexHble KJIAcChl MO MOATPYIIIE.
Hopmansnsie nenurenn. @akrop-rpynmnsl. Koapla: onpeneneHus, CBOMCTBA, npumepsl. I1oirs.

2. DJieMeHThI TeopuM rpagos.

I'padrl. 3amanme u xapaktepuctuku TpadoB. Bumer rpados. [loarpadsr. Marpuisn
CMEKHOCTH 1 MHIMIeHTHOCTU. Crenenn BepnH. Mapupyts! Llenu. Luknsl. Paccrosiaue mexny
BepmrHaMu. Jlnamerp u paamyc rpada. YHapHble W OMHApHBIE Omepaluu Hajx Tpadamu.
Hononnenue rpada. YnganeHue M JoOaBieHUE BEpUIMH. YjaajdeHHe U jaoOaBieHue pedep.
OroxnectBienue BepuinH. Pacmennenue BepmmH. O0weaunenue rpagos. [lepeceuenue rpados.
Komnonentsl cBsizHOCTH. Moctbl. BepmmnHas u  peOepHas  CBA3HOCTb. CBSI3HOCTh
OpUEHTUPOBAaHHBIX TpaoB. AJIFOPUTM BBIUUCIECHUS CBSI3HOCTU. BHYTpeHHsS yCTOHYMBOCTB.
Bepumnnoe ymcno HezaBUcUMOCTU. PeGepHoe uncino He3aBucuMocTu. BepmuHHoe u pebepHoe
nokpbiTue rpada. BuemHss ycTolWuuBocTh. BepummHHOe M peOepHOE 4YHCIO BHELIHEH
ycronunBocTu. [{ukiel u paszpesbl. DiniepoBsl HUKIBL ['aMmIbTOHOBBI IUKIBL. [I1anapHOCTE N
yknazka rpagos. ['panu miiockoro rpaga. Packpacka rpagos. Xpomaruueckoe uncio. ['unoresa
qyeTbIpex kpacok. Jlepesbs. Onpenenenus. CpoiictBa. Teopema Kann. @ynnamenTanbHas cucrema
ukioB. OCTOB HaMMEHBLIET0 Beca. YTOpsAAOUYEHHbIE JepeBbs. buHapHble aepeBbs. [lepeBbs
COPTUPOBKH. AJITOPUTM IIOMCKA B IEPEBE COPTUPOBKH.

3. ByJaeBbl pyHKkumnu.

Anrebpa noruku. byness! pynkunu. CrnocoOsl 3ajanus. byneBsl GyHKIMM 0THON U ABYX
NEePEMEHHBIX U UX cBocTBa. @opMyibl OyneBoil anreOpsl. OCHOBHBIE 3aKOHbBI OyJIeBOM anreOpshl.
OkBuBaNIeHTHOCTh (opmyn. [lpuHuumn asoiicTtBeHHOCTH. CoOBEpIIEHHBIE IU3BIOHKTUBHBIE U
COBEpUICHHbIE KOHBIOHKTHBHbIE HOpMaibHble (OpMbl. CHUCTEMBI 3JIEMEHTApPHBIX OYJIEBBIX
¢ynkuuii. OyHKIMOHATIBHO IOJIHBIE CHCTEMBI 3JIEMEHTapHbIX OyneBbIx (GyHKImi. ITpumeps
(GyHKIIMOHAIBHO TONHBIX Oa3zucoB. Baxuelmme 3aMmMKHyTble Kiaccel. Teopema o
(byHKIMOHATBHON moiHOTe. MuHHUMU3aMs OyneBbIX (QyHKIuMi. CokpalleHHas, TYyUKOBas U
muHuMmanbHast (opmbl. Kapter Kapno. Meton coueranuss uHzaekcoB u wmeron KyaiiHa.
MuHMMH3aLUsl  KOHBIOHKTUBHBIX HOPMaIbHBIX (GopMm. OO030p NpPUIOKEHUH JUCKPETHOU
MaTeMaTuku. PazpaboTka 3heKTHBHOTO MaTEMATHIECKOTO, TPOrPAMMHOTO, HHPOPMAITHOHHOTO
U TEXHUYECKOT0 00eCIeyeHHs Ha OCHOBE METOJI0B IUCKPETHOM MaTeMaTHKH.

5. UcunciieHue BbICKa3bIBAHHU M.



BBenenue B MatemaTnueckyto JIorTuKy. Kparkue cBeaeHHs U3 UICTOPUM MaTEMATUUYECKOU
Joruku. Ponp MaremaTndeckod JIOTMKM IpH  pa3paboOTKe M AKCIUTyaTallud XHMHUKO-
TEXHOJIOTMYECKUX cucTeM. PopManbHble aKkcuoMaThuyeckue cucteMbl. CHMBOIIBI, BBIPAXKEHUS,
dopmyibl, akcuoMsl. [IpaBuiio BeIBOJIa, HENOCPEACTBEHHOE CIIEICTBHE, BBIBOA, TeopeMa. Jloruka
BbICKa3biBaHUil. Jlorndyeckuii BoiBO. Akcrombl. [IpaBuio modus ponens. Teopema AeAyKIUU U
npaswio  cwuiorusma. [lonHota ¥ HEmpPOTMBOPEYMBOCTH.  He3aBHCHMMOCTH — aKCHOM.
Pazpemmmmocts Teopuu. Jlpyrue axkcuomarusauuu. I[IpoBepka BBIBOIMMOCTH C IIOMOIIBIO
UCTUHHOCTHBIX Tabmui. CekBeHnuu ['eHmena. Monens mupoB Kpunke. Meron pesosnronuid
Pobuncona. Metoz kiay3 Bonra. O0partnsiii Mmerox MacnoBa (61aronpusiTHeIX HaOOpOB).

6. UcunciieHue NpeIuKaTOB M HeYeTKAaAA JIOTHKA.

Jloruka mpeaukKaToB. ABTOMATH3alUsl JIOTMYECKOro BbIBOJA. llepemenHble, (GyHKUUH,
TEpMbl, IpeIuKaThl, KBAHTOPHI, (opmyinbl. OOnacTe neiictBus kBaHTOpa. (CBOOOAHBIE H
CBsI3aHHBIC MepeMeHHbIe. HTepnpeTannu, paBHOCHILHOCTh. Pacno3naBaHue 001e3HaYMOCTH.
[Tpobnema pa3pemMMOCTH. AKCHOMBI M NpaBWia BbIBOAA MCUMCICHMs NpeauKaroB. Teopema
aenykuuy. HenmpoTuBopeuMBOCTP M IOJIHOTA. BbIHECEHHE KBAHTOPOB M IpeABapeHHas
HopMasibHast popma. CKyJIeMOBCKHE cTaHAapTHbIE GOpMbl. IpOPaHOBCKUI YHUBEPCYM U TEOpEMa
Opbpana. [TogcranoBka u yHUpUKanus. Metoa pe3odonuid u ero noiaHora. CTparerud MeToia
pesosmonnid. Jln3proHkTel XopHa. IlpmHnun normdeckoro nporpammupoBanHus. Heuerkue
MHOkecTBa. Heuerkas soruka. IlosBienue u cyte HeueTkocTu. DopManu3anusi HEYETKOCTH.
@yHKIMSA NpUHALIEKHOCTU. JIMHrBUCTMYecKas nepemeHHas. Omnepanuu Hal HEYETKUMU
MHOXecTBaMu. Heuerkast apudmernka. Metoasl aedaszsudpukammu. HeueTkue OTHOIICHHS.
CranpapTHble HeueTKHe jorudeckue omnepauud. Hederkuil BeiBon. (CrTeneHM UCTMHHOCTH U
CTEIIEHN YBEPEHHOCTH. HeueTknii aHasmor MeToa pe30JIroLuil.

7. Koneunble aBToMaThbl, MaliMHbl Thiopunra-Ilocra, cJio:KHOCTH BHIYUCICHUIA.

DneMeHTHl Teopur aBTOMaTOB. IloHsATHE aBTOMaTHOTO MpeoOpa3oBaHuss HHPOPMALIUN H
KOHeyHoro aBToMaTa. CriocoObl 3a1aHus aBToMaTtoB. ABTomMatel Munu u Mypa. [Iporpammuas u
anmnaparHas peaju3alys aBTOMAaTOB. DKBUBAJEHTHOCTh U MMHHUMH3ALMs aBTOMATOB. MallnHbI
Teropunra-Ilocra. @opmanuzanus NOHATUS AITOPUTMA U (OPMaAJIbHBIE MOJIENU aJITOPUTMOB.
Mamuna TeropuHra: onpeaeneHus, cBoiicTBa, rpadbl nepexonoB. Mammuna [locta. [Iporpammsl
s mamumH.  [IpoGnema  pacnosnaBanus. IIpobimema  OCTaHOBKHM.  AJNTOPUTMUYECKH
Hepaspemmmble mpodsieMbl. COXKHOCTh aldropuTMoOB. Mepbl clokHOCTH. BpemeHHas u
€MKOCTHAasl CJIOKHOCTb. ACHMNTOTHYECKAs CIOKHOCTb, MOPSAJOK CIIOKHOCTH, CIIOKHOCTb B
CpeIHeM M B Xyauiem ciydae. TpyaHopaspemmumble 3afaud. HenerepMuHHpoBaHHAs MallldHa
Teropunra. Knaccel P 1 NP. NP-nonabie 3agaun. NP-nostHOTa po0s1eMbl BBITOTHUMOCTH (GOopMyIT
JIOTUKUA BbICKa3blBaHUU. O030p MpHIOKEeHUH MaremMaTHueckod Jorukud. Hampasnenus
UCITOJIb30BAaHUS ammapaTa MaTeMaTH4YecKoW JIOTHMKH B 3a/layax MpPaKTUYeCKOH HWH(POPMATHUKH.
Cneunduxanuss ©  BepuHUKaus  NPOrpaMMHO-ANNApaTHBIX  IPOEKTOB,  JIOTUYECKOE
IpOTrpaMMHUPOBaHUE, TOCTPOCHUE OHTOJIOTHH, A3bIKM OOLIEHNUS HHTEJUIEKTYaJIbHBIX areHTOB.

4. O0beM y4eOHOW JUCHUNJINHBI:
4.1. Oynas ¢opma:

B 3au. B akanem. | B actpoHOM.

Bunasr yue6HoI paboThI CAUHHUIIAX yacax yacax
OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 3 108 81
1Mo y4eO0HOMY TJIAHY
KonrakrHas pa6ora (KP): 0,9 32 24
JlaGoparopusie 3ausTHs (J1ab) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
IToaroroBka Kk 1a6OPATOPHBIM 3aHATUSIM 1,05 38 285
CaMocCTosATeTbHOE N3YUCHUE Pa3/IeiioB 1,05 38 28,5
Kypca
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer -




4.2. 3aounas popma:

B 3au. B akanem. | B actpoHOM.

Buel yaeOHOM paboThI CIMHHIIAX gacax Jacax
OO0wmast TpyA0eMKOCTb M CHUILIHHBI 3 108 81
10 y4eO0HOMY ILIAHY
Konrakrnas pa6ora (KP): 0,22 8 6
Jlaboparopusie 3ansaTus (J1ad) 0,22 8 6
CamocrositesbHas padora (CP): 2,67 96 72
[ToaroroBka Kk 1a0OPATOPHBIM 3aHSATUSIM 1,06 38 28,5
CaMocTosTeTbHOE N3YUeHUE Pa3/IeioB 1,61 58 435
Kypca
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 0,11 3auer (4) 3auer (3)

AHHOTaNUA padoyeil NporpaMMbl IMCUHILTAHBI
«/lomostHuTEIbHBIE IJIaBbI (U3MKH B TEXHOJOTMHU TOHKOI0 OPraHM4YeCKOr0 CHHTE3a)
(b1.B./1B.03.01)

1. Heab AucUMIINHBI — IpUOOPETEHHE 00YYAIOLIMMHUCS 3HAHUIM IO OCHOBHBIM pa3zesiam
(U3UKY U YMEHUIO IPUMEHSATh UX B JPYTUX €CTECTBEHHOHAYYHbIX TUCIUIUINHAX.

2. B pe3yabrare M3y4YeHHs JUCHMIUIMHBI OO0y4yaloIiMiicd 10 mporpamme
0akajaBpHUaTa q0JI’KeH:

Obnaoams cnenyromumu npogeccuonanvuvimu (I1K) kommnereHuusaMu:

— CIOCOOHOCTBIO IUIAHMPOBATH U TPOBOJHUTH (DU3UYECKHE SKCIEPUMEHTHI, MPOBOAUTH
00pabOTKy MX pE3y/lbTaTOB U OLIGHWBATh IMOIPEIIHOCTH, BBLABUIaTb TUIOTE3bl U
yCTaHaBJIMBaTh rpaHuiibl ux npumenenus (I1K-16);

— TOTOBHOCTBIO HCHOJb30BaTh 3HAHUS OCHOBHBIX (DU3MUECKUX TEOpUMl A pelIeHuit
BO3HHUKAIOMNX (U3NYECKUX 3a]a4, CaMOCTOSITEIBHOTO TPHOOPETCHUsT (PU3NUECKUX
3HAHUM, AN MOHMMAHUS NPUHIMIIOB paboThl MPUOOPOB U YCTPOMCTB, B TOM YHCIIE
BBIXOJISIIMX 32 MPEJICIbl KOMIIETCHTHOCTH KOHKpeTHOoro Hanpasienus (I1K-19).
3namu:

— (u3NyYecKue OCHOBBI KBAHTOBOM CTAaTUCTUKU (HUCXOJHBIE «0a30BbIE» IOJIOKEHMUS,
OCHOBHBIE KBaHTOBBIE CTATUCTUYECKUE PACIIPEIEIICHHUSA);

— DJIEMEHTHI 30HHON TEOPUU IPU TPAKTOBKE PA3IMUHBIX CBOWCTB METAJIOB, AUDJIEKTPUKOB
Y TIOJTyITIPOBOJHUKOB;

— 0a3oBble (U3MYECKHE MOHATHUS O KBAHTOBBIX TEOPUSIX TEIUIOEMKOCTH (Ha HpUMepe
KPUCTAJNTNYECKUX Te);

— 3JIeMeHThl (U3MKH TBEPIOro Tena (MCXOAHbIE MOHATHUA O KpHcTaulorpaguu, TUIax
KPUCTAIZIMYECKUX  CTPYKTYp; CBENEHHS O SBICHUM W KBAHTOBOM TPaKTOBKE
CBEPXIIPOBOJUMOCTH).

Ymemu:

— TPUMEHATH MCXOAHbIE (u3MUeckue (TEOpEeTUYECKHEe) 3HAHWA TPU  PEUICHUH
npodeccHOHATIBHBIX 33/1ay;

— TPOBOAUTH OIIEHOYHbIE PAaCUYETHl M OCYLIECTBIATH (HA KaUYECTBEHHOM YpPOBHE) aHAIIU3,
HaOJII01aeMBIX SIBIICHUI.

Bnaoemy:

— HaBbIKaMH OOOCHOBaHMS CBOUX CYXJEHUH, YTO CIIOCOOCTBYET NMPABMIBHOMY BBIOODPY

METOJUKH TPOBOAMMOIO CTYJEHTOM HCCIIEOBAHMUS.

3. Kparkoe coaepixaHue THCHUIIMHBI:

1. DileMeHTHI KBAHTOBOM CTATHCTHKH
OneMeHThl KBaHTOBOHM cratucTuku. KBaHTOBasg cucremMa M3 OAMHAKOBBIX yacTHl. [IpmHumn
TOKJIECTBEHHOCTU OJIMHAKOBBIX yacTull. CHUMMETpUYHbIE M HECUMMETPHUYHBIE BOJIHOBBIE
(YHKLMHU, ONMCHIBAIOIIME COCTOSHHS TOXKJIECTBEHHBIX MHUKpoyacTul. Bo3oHbI M (hepMHOHBI.



[Mpunuun ITaynmu. KBanTOBBIE cTaTucTHueckue pactpeaenenus boze-DitHmreiina u dOepmu-
Hupaka. BeIpoXKIeHHBIN 3JIEKTPOHHBIN ra3 B KpUCTAIIAX (METaJIIbI).
2. Meranibl, AM3JIEKTPUKHA M MOJYNPOBOAHUKH € TOYKH 3PEeHHs 30HHOH Teopuu
OHepreTudyeckre 30HBI: cratucTuka Depmu-/upaka, osHeprus Depmu. DIEKTPOH B
MEPUOANYECKOM T0Jie KprucTamia: 3¢ eKTUBHAS Macca dJIEKTPOHA.
3. DuiieMeHTHI (PU3NKHU TBEPAOTO TeJia.
Ousuka TBEpHoro tena (PTT): ompenenenue, CBA3b C APYTUMH JUCHHUILUTMHAMHU, OOBEKTHI
U3YYEHHUs, Kpyr pemaembpix 3amad. CBs3b ¢ Kpucramwiorpadueil, KpuUCTaIOPU3UKONH U
kpucrauioxumuend. KonaencupoBanHoe cocrosgaue. I[logxon K onmMcaHuio TBEPABIX TeEIL
Crpykrypa kpuctaioB. Cummerpuss u  (u3HUECKHE CBOMCTBA KPUCTAUIOB. THIbI
KPUCTANTHYECKUX CTPYKTYp (00mas xapakrepuctuka). [lnoTHbIe ymakoBkM: KyOmdeckas u
reKcaroHaibHas (Ha KadecTBEHHOM ypoBHeE). [loHsiTHe O CBepXMpoBOIUMOCTU (KBAaHTOBBIC
IIPEJICTaBICHNS Ha KAUECTBEHHOM YpPOBHE).

4. O0beM y4yeOHOH THCHUTTHHBI.

4.1. Ounas dopma:

B 3au. B akanem. B actponom.

Bunbl yaeOHOM paboTh CIMHUTIAX yacax Jacax
Oomas Tpya10eMKOCTh JUCHMIIJIMHBI 110 30 108 81
Y4eOHOMY IJIAHY ’
KonrakTHas padora (KP): 0,8 32 24
Jlexuun (JIek) 0,4 16 12
[TpaxTrueckue 3anstus (113) 0,4 16 12
CamocrositenbHas padora (CP): 1,2 40 30
Bua xoHTpoOJs: 3a4eT / 3K3aMeH 10 JK3aMeH JK3aMeH

' (36) (27)
4.2. 3aounas dopma:
B 3ayerHBIX B akanewm. B actpoHom.

Bunpsl yueOHOM paboThI eIMHUTIAX yacax Jacax
Oomas Tpya10eMKOCTh JUCHHUIIJIMHBI 110 3.0 108 81
Y4eOHOMY ILIAHY
KonrakTHas padora (KP): 0,22 8
Jlexmmm (Jlek) 0,11
[TpaxTrueckue 3anstus (113) 0,11
CamocrositenbHas padora (CP): 2,53 91 68,25
Bua xoHTpoOJISI: 3a4eT / 3K3aMeH 025 IK3aMeH IK3aMeH

’ ) (6,75)

AHHOTanuA padoyeid MPOrpaMMbl THCIHUTIIHHbI
«SlnepHas pu3NKa B TEXHOJIOTHH TOHKOT0 opranuveckoro cuare3a» (651.B./1B.03.02)

1. Heab JMCHUIUIMHBI — MPHOOpPETEHHE OOYYAIOUIMMMCA 3HAHUM MO OCHOBHBIM
paznenaM (M3MKH W YMEHHIO TPHMEHSATh MX B JIPYTUX €CTECTBEHHOHAYUYHBIX
JUCLUTUIMHAX.

2. B pesyabTrare u3yYeHUs] AUCHMIIMHBI O0y4alUIWicsl MO mporpamMme
0akajaBpHUaTa JOJIKEH:

Obnadams cnenyromumu npogheccuonanvrvimu (1K) kommereHmusIMu:

— CIIOCOOHOCTHIO IUIAHMPOBATH M TPOBOJAUTH (PU3MUYECKHE SKCIEPUMEHTHI, MPOBOAUTH
00pabOTKy WX pE3yJIbTaTOB W OIICHWBATh TOTPEITHOCTH, BBIABUTATh THUIOTE3Bl H
yCTaHaBJIMBaTh rpaHuibl ux npumenenus ([1K-16);



— TOTOBHOCTBIO WCIIOJIB30BaTh 3HAHUS OCHOBHBIX (DM3MUECKUX TEOPUH JUIS pPELICHUMA
BOZHHUKAKOMNX (U3UYECKUX 3a7ad4, CaMOCTOSITEIIBHOTO MPHOOpeTeHus (PU3NIeCKux
3HAHWM, JJI1 MOHMMAHUS TMPUHIMIIOB PabOThl MPUOOPOB M YCTPOKMCTB, B TOM YHCIIE
BBIXOISIIMX 32 PEJIEibl KOMIIETCHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19).
3uams:

— (¢u3NYeCKHe OCHOBBI KBAHTOBOM CTaTUCTUKHU (HMCXOJHBIE «0a30BBIE» TMOJIOKEHUS,
OCHOBHBI€ KBAaHTOBBIE CTATUCTHYECKHUE PACTIPEICIICHHUS);

— 3JIEMEHTHI 30HHOI TEOPUHU MPU TPAKTOBKE PA3JIUYHBIX CBOWCTB METAJIOB, TU3JIEKTPUKOB
U MOJIYIIPOBOJHUKOB;

— 0a3oBble (U3MYECKHE MOHATHUS O KBAHTOBBIX TEOPUSIX TEIUIOEMKOCTH (Ha MpUMepe
KPUCTAIIMYECKUX TE);

— 3yeMeHThl (U3MKH TBEPIOro Tena (MCXOAHbIE MOHATHUA O KpHcTauiorpaduu, TUMax
KPUCTAJUIMYECKUX CTPYKTYp; CBEIAEHHUS O SBICHHMM M KBAaHTOBOM TPAKTOBKE
CBEPXIIPOBOJUMOCTH ).

Ymems:

— TPUMEHATh MCXOAHbIE (u3Mueckue (TEOpPETUYECKHE) 3HAHUA TPU  PEUICHUH
npoheCCHOHANTBHBIX 3a]1a4;

— TPOBOAUTH OIICHOYHBIE PACUYETHl M OCYIIECTBIATH (HA KaYECTBEHHOM YpPOBHE) aHAIIU3,
Ha0JII0/1a€MBIX SIBJICHUM.

Braoemy:

— HaBBIKAMH OOOCHOBAHHS CBOUX CYKICHHH, YTO CIOCOOCTBYET IMPAaBWJIBHOMY BEIOOPY

METOJMKH ITPOBOAUMOIO CTYAEHTOM HUCCIIEIOBAHU.
3. Kparkoe coaepxaHue JUCHUILIMHBI:

MecTo 1 3HAUYeHME AepHON GU3NKN

[Ipenmet SAD. Mecto u 3HaueHue SI® B coBpeMeHHOM ecTecTBO3HaHHWU. OCHOBHBIC 3a]ayH,

nporpaMMa M cTpykTypa Kypca. OcHoBHble 3Tambl pazButus SP. Buabl ¢hyHIamMeHTalbHBIX

B3auMoJieiicTBuil. MacmTaObl U eqUHUIBI U3MepeHui pusnyeckux aucuuruinH. OcoOeHHOCTH

(bu3nMUecKuX SBJICHUN B MUKPOMUDE.

CraTucTHYeCKHe CBOICTBA ATOMHBIX siAep

OCHOBHBIE CTaTMYECKUE CBOMCTBA SJI€pP: MAacCOBOE YHMCIO, JJIEKTPUUYECKUH 3apsl, COCTaB,

pa3Mepbl, JHEpPTUs CBA3HM, CIUH, MOMEHT KOJMYECTBAa [BW)KCHUS, MAarHUTHBIA MOMEHT,

KBaJpynoJibHbIE MOMeHT. CBoiicTBa siiepHbIX cui. OCHOBBI TEOpUHU SIAEPHBIX cuil. Mojenu

aTOMHBIX siziep. Paznen Bunbl paanoakTMBHOCTH, paluOaKTUBHbBIE CEMENCTBA. 3aKOHBI IIPOCTOTO

U CIIOXHOTO PaJMOaKTUBHOTO pacrmaaa. 3aKOHOMEPHOCTH anb(a- Oeta- w ramma- pacrmaja.

[TonsitTne o suepHoOM »sHepretuke. [Ipobimembl M NEpPCHEKTHBBI PAa3BUTUS MHPOBOH U

OTEUYECTBEHHOM YHEPreTHKH, POJIb ATOMHOM SHEPruu. DJIeMEHTapHas TeOpUs eJICHHs. DHEPrust

U TNpOoayKThl pAeneHus saep. OCHOBbI LENHOrO IHpolecca. SaepHble peakuuu CHHTE3a.

TepmosiaepHble peakuu Bo BeenenHnoit u B 1abopaTopHbix yenoBusx. [IpoOiaemsl yrpaBiseMoro

TEPMOSIEPHOTO CUHTE3a

B3aumopeiicTBre M3J1y4eHHUs ¢ BEIIECTBOM

HNonmsupyromee wusmydenune. OOmme 3aKOHOMEPHOCTH B3aMMOACHCTBHA HMOHU3UPYIOIIETO

U3JIy4EeHHsI C aTOMaMHU BelllecTBa. B3anMoaeiicTBre TsHKEIbIX 3apsKEHHBIX YACTHUII C BEILIECTBOM.

B3anMopeiicTBHE BJIEKTPOHOB W TraMMa- KBaHTOB C BemecTBOM. IlpobOerm wacTwuiy

MOHM3HPYIOIIETO H3JIeueHns B BemecTBe. Kiaccudukamus s[IepHBIX peaknuid. 3aKOHBI

COXpAaHEHHUS B SJACPHBIX PEAKIUsIX. MeXaHU3MBbI M TIapaMETPhI SACPHBIX peakiuii. OCOOCHHOCTH

AJIEPHBIX PEAKLU, MPOTEKAIOIUX MPU BO3IEUCTBUN YACTULl, UMEIOLIUX PA3JIMUHbIE MapaMeTphl

(oHEpreTUYecKHe, MacCoBbIE, 3apAI0BbIE, KOPITYCKYJIIPHO-BOJHOBBIE). ICTOUHUKHN 3apsyKeHHBIX

YacTULl U TaMMa-KBaHTOB. VICTOUHMKH HEHUTPOHOB U APYTrUX HEUTPaNbHBIX YacTull. [IpuHIIMITBI

oOHapyKeHHs, paAuoMeTpuu U criekTpomeTpun B SAD. Peructpanus 3apsykeHHbIX 1 HEUTPaJIbHBIX

YacTULl PA3IMYHBIX dHepruil. ['a30Bble, MOTYNPOBOAHUKOBbBIE, CLIMHTUIUISIIUOHHBIE U TPEKOBbBIE

JIETEKTOPBI.

4. O0beM y4eOHOMH AUCHHUILIMHBI:
4.1. Ognas dopwma:



B 3au. B akanem. B actponoMm.

Buapl yaeOHOM pabOThI €IMHALIAX yacax Jacax
Oomas Tpya10eMKOCTh JUCHHUIIIMHBI 110
Y4e0HOMY ILIAHY S 108 81
KounrakTHan padora (KP): 0,8 32 24
Jlextuu (Jlek) 0,4 16 12
[Ipaktuueckue 3anarus (113) 0,4 16 12
CamocrositeibHas padora (CP): 1,2 40 30
Bua xoHTpoJIsi: 3a4eT / IK3aMeH 10 IK3aMeH IK3aMeH

' (36) (27)
1.1. 3aounas ¢opma:
B 3aueTHbIx B akanem. B acrpoHom.

Buner yae6HOM paboThI €IMHULIAX yacax Jacax
Oomas Tpya10eMKOCTh JUCHHUIIIMHBI 110 3.0 108 81
Y4e0HOMY ILIAHY
KounrakTHas padora (KP): 0,22 8
Jlextuu (JIek) 0,11
[Ipaktuueckue 3anstus (113) 0,11
CamocrositeibHas padora (CP): 2,53 91 68,25
Bun xoHTpoJIsi: 3a4eT / 3K3aMeH 025 IK3aMeH JK3aMeH

’ 9) (6,75)

AHHOTaUMA padoyeii NporpaMMbl TUCIUNTHHBI
«XUMHS M TEXHOJIOTHSI opranuveckux kpacureiein» (b1.B.J1B.04.01)

1. Heap aucuMmiInHbl — (GOpPMHPOBAHUE COBOKYIHOCTH CHCTEMAaTHU3MPOBAHHBIX
3HAHMA ¥ TIPAKTHYECKUX HABHIKOB B O0JACTH KpACANIUX BEIIECTB C
OTIpEe/ICIICHHBIMHA CBETOIOTJIONMIAIONTUMU, KOJOPUCTHUECKUMHU XapPaKTEPUCTHUKAMH
U KOMIUIEKCOM (DU3HKO-XUMHUYECKHX CBOMCTB, MO3BOJSIONINM HX MPUMEHSATH B
Pa3TUYHBIX HAYYHO-TEXHUYECKHUX 00IaCTSX.

2. B pe3yabrare u3yYyeHHs AUCHUILUIMHBI O0y4YawIIUiicsi MO Nporpamme
0akajaBpHUaTa q0JI’KeH:

Obnaoams cnenyromumu npogeccuonanvuvimu (I1IK) kommnereHusIMu:

CTIOCOOHOCTBIO TIPOBOJIUTH AHAJIN3 CHIPbS, MATEPHAIOB M TOTOBOHM MPOIYKIMH, OCYIIECTBISITh
OIIEHKY pe3y/bTaroB aHamsa ([TK-10);

TOTOBHOCTBIO HICTTONTB30BaTh 3HAHHE CBOMCTB XMMHYECKHX HIEMEHTOB, COSIMHEHUIA 1 MAaTEPHUATIOB
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).

3nams:

TEXHUYECKHUE METOJIbI CHHTE3a, CBOMCTBA M 00JIACTH MPUMEHEHHS KPACUTENEeH OCHOBHBIX
XUMHUYECKHX KJIaCCOB;

MPHUHIIMIIBL  OCYIIECTBIIEHUST M TEXHOJIOTUYECKOEe OQOpMIIEHHE THUIIOBBIX CTaIHH
IIPOU3BOJCTBA IIPEICTABUTENIEH OCHOBHBIX KJIACCOB KPACHUTEIEH;

MPOMBINIICHHBIE CITIOCOOBI BBIJIEIICHHUSI, OYMCTKH, aHAIIN3a 1 TTOy4EHUS BBIMTYCKHBIX (OpM
KpacuTesen.

Ymemn:



— BBUIIBJISITH DJIEMEHTHI XPOMO(OPHONM CHCTEMBI KpacHUTEJCeH, YCTaHABIMBATh €€ BUA H
CTPYKTYPY, TPOTHO3MPOBATh BIIMSHUE CTPYKTYPHBIX H3MCHCHHH B MOJICKYJIC Ha €€ IIBETO-
BBIC XapaKTCPUCTUKU;

— ompeaensaTh 00JacTH W CHOCO0 MPAKTUYECKOrOo IMPUMEHEHHs KpacuTels I10 €ro
XUMHYECKOMY U TPOCTPAHCTBEHHOMY CTPOEHHUIO.

Brnaoems.:

— METOJaMH CHHTE3a, BBIJCIICHUS U OYUCTKH KPACUTENCH, UACHTH(DUKAIIUN U ONIPEICICHHS
KauyeCcTBa KPACHUTEIICH.

3. Kparkoe coaep:kanue TUCIHHIIHHbI

Jucuummza «XUMHs 1 TEXHOJIOTUSL OPTaHUYECKUX KPACUTENIEH» BKIIIOUAET MOJIOKECHHUS
TEOPHUU LIBETHOCTU OPraHUYECKUX COCIUHEHUN, KOTOPas MO3BOJISIET IIPEACKA3aTh BIUSHUE CTPYK-
TYPHBIX H3MEHEHHUH B MOJIEKYJIC HA €€ LIBETOBBIE XapAKTEPUCTUKU. B X01€ N3y4eHMs AMCLIUIIIINHBI
CTYIEHT 3HAKOMHUTCS C IPAKTUYECKUMHM BO3MOKHOCTAMM M OTPAHUYECHUSMH CXEM CHHTE3a
OCHOBHBIX XMMHYECKUX KJIACCOB KPACUTENIEH, XMMU3MOM PEAKIIU, YCIOBUSAMH UX ITPOBEIECHUS,
000CHOBaHHEM OCOOEHHOCTEH TEXHOJOIMH THUIOBBIX KpacHTENeH, 00NacTIMH MX MPUMEHEHHUS.
3HAYUTEIILHOE BHUMAHUE YIENAeTCs 3aKI0YUTEIbHBIM OllepalysIM MPOU3BOACTBA KPACUTENEH —

BBIJICTICHE W3  PAcTBOPOB, CYIIKE, JUCICPTUPOBAHUIO, TOBBIIICHUIO  arperaTuBHON
YCTOMYUBOCTH, MOJTYYCHHEO ONTHUMAIBHBIX BBITYCKHBIX ()OPM KPACUTEIICH.
4. O0beM yueOHON AUCUMILIMHBI:
4.1. Oynas dopma:
Bunst yueOHOI paboThI B B akanem. | B actponom.
3aYETHBIX gacax gacax
SIMHATIAX
O0mas TpyA0eMKOCTb 1M CHUILTTHHBI 9,0 324 243
10 y4eOHOMY ILIAHY
KonraktHas padora (KP): 4,4 160 120
Jlexmu (Jlek) 1,8 64 48
Jlaboparopusbie 3ausTus (J1a0) 2,6 96 72
CamocrositeabHasi padora (CP): 3,6 128 96
CaMocCTosATeIbHOE U3YUICHHE PA3/ICIIOB 3,6 128 96
JUACITUTUTAHBI
Buja xonTpoJisi: 3auer / 3k3amMeH 1,0 IK3aMeH IK3aMeH
(36) @7)
4.2. 3aounas ¢popma:
Bunpt yueOHoi paboThI B B akagem. | B actponom.
3a4ETHBIX Jacax Jacax
SIMHATIAX
O0mas TpyA0eMKOCTb 1M CHUTITTHHBI 9.0 324 243
10 y4eO0HOMY ILIAHY
KonrakTHas padora (KP): 1,11 40 30
Jlexmm (Jlek) 0,44 16 12
JlabopatopHsie 3ausTus (J1aod) 0,67 24 18
CamocrositeabHas padora (CP): 7,64 275 206,25
CaMocCTOsATeIbHOE U3YUCHUE PA3/IeIIoB 7,64 275 206,25
JTUCIATUTHHBI
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 0,25 JK3aMeH JK3aMeH
) (6,75)




AHHOTaNuA padoyeil NporpaMMbl JMCUUILTHHBI
«TexHOJI0rusI MPOAYKTOB TOHKOI0 oprannyeckoro cunre3a» (b1.B.J1B.04.02)

1. Heab aucuMmMHbI — GOpMUpPOBaHHE Y 00YYAIOIUXCS 3HAHUH O COBPEMEHHOM
COCTOSTHUU U TEHJACHLHUAX PA3BUTHUS MPOMBIIIJICHHOCTH TOHKOTO OPTaHUYECKOTO
CHHTE3a, 00eCleunBaloniell 3paBOOXpaHEHUE, CEIbCKOE XO3AWCTBO, TEXHUKY U
OBIT XUMHUYECKON MPOIYKIUEH U CIOCOOHOCTH aHATU3UPOBATh U PearupoBaTh Ha
U3MEHEeHHS JOOBIBAIOIICH MPOMBIIIJICHHOCTH TOTO MIIM HHOTO PETHOHA.

2. B pe3yabrare H3yYeHHUs TUCHMILUIMHBI OOyYalOIIMiCS MO mNporpamMme
0akajiaBpHaTAa 10JI:KeH:

Obnadams cnenyromumu npogheccuonanvrvimu (I1K) koMmrereHIusIMu:

—  CHOCOOHOCTBIO TIPOBOAUTH AHAIU3 CHIPhsI, MATEPUATIOB U TOTOBOW IMPOIYKIIMH, OCYIIECTBIISTH
OLIEHKY pe3yabTaToB anamm3a (ITK-10);

—  TOTOBHOCTBIO UCIIONIb30BATh 3HAHME CBOMCTB XUMUUECKUX 3JIEMEHTOB, COSAMHEHHI 1 MATEPUAIIOB
Ha UX OCHOBE ISl pEIieHus 3a1a4 podeccroHanbHoi aestensHocTr (1TK-18);

—  TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUUYECKYIO HH(OPMALHIO, OTEUECTBEHHBIN 1 3apyOEKHBII OIBIT
10 Temaruke ucenenopanus ([TK-20).
3nams:

- XUMHYECKHE OCHOBBI, MEXaHU3M XUMHUYECKUX MPOIIECCOB MOTYYEHHUS U TEXHOJIOTHYECKOe
oopmIIeHre TIPOU3BOICTBA BAKHEUIIINX MPOTYKTOB TOHKOTO OPTraHUYECKOTO CHHTE3a;

- METOJIbl BbIJICJICHHSI, KOHIICHTPUPOBAHUS U OYUCTKH MPOAYKTOB TOHKOTO OPTraHHYECKOTO
cunresa (TOC);

- COCTOSIHHE U TEPCIEeKTUBBI Pa3BUTHs CHIPHEBOUM 0a3bl OTpaciu U CMEXKHBIX OTpacieit
MIPOMBINIIICHHOCTH;

- METOJbl YTHJIM3AIMK OTXOAOB M BOMPOCHI CO3/JaHUS MAJTOOTXOJHBIX M OE30TXOIHBIX
TEXHOJIOTHIA.

Ymems:

- I0JIb30BaThCs y4eOHOM, CIIPAaBOYHOM, CIIEIUATIBbHON U IEPUOANYECKOM IUTEPaTypOii;

- ONpeneNiaTb OCHOBHBIE XapaKTEPUCTUKU MTPOU3BOJUMBIX OPTaHUYECKUX BEIIECTB;

- TPOBOJIUTH MCCIIEOBAHUS M SKCIIEPHUMEHTHI B 00JACTH TOJIYYECHHUS! MPOAYKTOB TOHKOTO
OpPTaHMYECKOTO CHHTE3a B JIaDOPATOPHBIX YCIOBUSX; 00paldaThiBaTh M aHAIU3UPOBATH
pe3yIbTATHI.

Braoemy:

- MeToJaMu 000OILIeHHs, CUCTEMAaTH3aluu U aHaJIu3a HHPOpMaIuy;

- HaBbIKaMU pPa3pabOTKU TEXHOJOTMYECKHUX CXEM TMONyuYeHHUs MPOJYKTOB TOHKOTO
OpPTraHUYeCKOTO CHHTE3a C IPUMEHEHHEM TEOPETHUECKUX 3HAHUH.

3. Kpartkoe conepixanue TUCHUIIMHBI:

HucuunnuHa «TexHonorus mpoAyKTOB TOHKOTO OPTaHUYECKOTO CHHTE3a» OCBEIIaeT
NEPCIEKTUBHBIE TPOMBIIIJICHHBIE METO/IbI TIOTYYEHUS TPOAYKTOB OPTaHMUECKOTO CHHTE3a, TAKKE
paccMaTpUBAIOTCS OCHOBHBIE TPEOOBAaHUSA K KadyeCTBY IMONYNPOAYKTOB M JalbHEUIIEMY HX
UCTIOJIB30BAaHUIO /ISl TIOYYEHUS TIPOIYKTOB, MCIIOJIB3YeMbIX, HAlpuMep, B (papMarieBTUIecKoi
MPOMBINIICHHOCTH. B TaHHO# AMCIMITITNHE TPUBOSATCS ACTIEKTHI BIUSHUS XUMHUYECKON PUPOIBI
CBIPHsI Ha TIPOMBIIIIJICHHBIA CIIOCO0 TPOU3BO/ICTBA MPOAYKTA.

4. O0beM yueOHON AUCHUILIMHBI:
4.1. Ounas popma:

Bunael yue6HOM paboThI B B akagem. | B actponom.
3aYETHBIX gacax qacax
SIMHHIIAX
O01mas Tpya10eMKOCTb AUCHUNIIMHBI 9.0 324 243
1o y4eOHOMY IJIAHY
KonraktHas pa6ora (KP): 4.4 160 120

Jlexumm (Jlek) 1,8 64 48




Jlaboparopusbie 3ausatus (J1ab) 2,6 96 72

CamocrositeabHas padora (CP): 3,6 128 96

CamocTosTeIbHOE H3YUYCHHE Pa3IeIOB 3,6 128 96

JACIIATIIAHEI

Buja xoHTpoOJISi: 3a4eT / IK3aMeH 1,0 IK3aMeH IK3aMeH
(36) (27)

4.2. 3aounHas dopma:

Bunbr yueOHOM paboThI B B akanem. | B actponowm.
3aYETHBIX gacax gacax
€IMHUIIAX

OO0mas TpyA0eMKOCTb JMCIHIIIHHbI 9,0 324 243

1o y4eOHOMY IJIAHY

KonTaktHas padora (KP): 1,11 40 30

Jlexmu (Jlek) 0,44 16 12

Jlaboparopusie 3ausTus (J1a0) 0,67 24 18

CamocrositesbHasi padora (CP): 7,64 275 206,25

CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 7,64 275 206,25

JUCITUTLIAHBI

Bua xonTpoJs: 3auer / 3k3aMeH 0,25 JK3aMeH JK3aMeH
(9) (6,75)

AHHOTAIMA padoyeii MPOrpaMMbl THCIAILTHHBI
«DPU3UKO-XHMHUYECKHE METOIbI HCCJIeOBAHNSI HHTEPMEANaTOB TOHKOTO
opranuyeckoro cunresa» (b1.B./[B.05.01)

1. Heap AUCHMILUIMHBI — O3HAKOMJIEHHE OOydaromuxcs ¢ (PU3UKO-XUMUYECKUMU
METOJIaMH, HCIIOIb3YeMBIMH B YCJIOBHSIX COBPEMEHHBIX HAyKOEMKHX XHMHKO-
TEXHOJIOTUIECKUX IMPOU3BOJICTB M 00ecrieueHIe BOZMOKHOCTH CAMOCTOSITEITHHOTO
U OBICTPOTO OCBOEHHS CTYACHTaMH WHHOBAIIMOHHBIX MPOU3BOACTBEHHBIX
IIPOLIECCOB U HOBOM COBPEMEHHOM TEXHHUKH.

2. B pe3yabrare u3yyeHHs AUCHUILUIMHBI O0y4YalUIWiicsi MO mNporpamme
0akajaBpHUaTa q0JI’KeH:

Obnaoams cnenyromumu npogeccuonanvuvimu (I1K) komnereHusAMu:

—  CIIOCOOHOCTHIO TUIAHUPOBATh W TIPOBOAWTH (PU3MUYECKHE W XUMHYECKHE JKCIEPUMEHTHI,
MPOBOIUTH OOpabOTKY MX PE3YyNIbTaTOB M OLIEHHBATh IMOTPEIIHOCTH, BBIIBUTATh THIIOTE3bI U
YCTaHABIIMBATh TPAHHIIBI MX TPUMEHEHWS, MPUMEHATh METO/Ibl MaTeMaTHYeCKOro aHam3a |
MO/ICJTUPOBAHHS, TEOPETUYECKOTO M SKCIIEpUMEHTATBHOTO Hccnenosanust (ITK-16);

—  TOTOBHOCTBIO HCIIOIB30BATh 3HAHHUE CBOMCTB XMMHUYECKHX JIEMEHTOB, COSIMHEHUI  MaTEpHUAIIOB
Ha X OCHOBE /ISl pellieHusI 3a/1a4 podeccuoHanbHoi aestenbHoctr (TTK-18);

—  TOTOBHOCTHIO HM3YydYaTh HAyYHO-TEXHUUYECKYIO HH(OPMAIIMIO, OTCUECTBEHHBIN W 3apyOe)KHBINA
onbIT 10 TeMatuke uccienosanus (I11K-20).
3namo:

—  OCHOBHBIE METOJBI TEOPETUYECKOTO pacuéTa CBOMCTB MHIWBUIYaIbHOTO OPTaHUYECKOTO
COCITUHEHUS;

—  TEOPeTUYECKHE OCHOBHI (PU3UKO-XMMHUYECKHX METOJOB aHaiM3a MW o0JacTu Hx
MPAKTHIECKOTO UCTIOJB30BAHUS, HCXOJIS U3 XapaKTePUCTHK TOT'O WJIH HHOTO METO/IA.
Ymems:

—  BBIOMPATH METOJ] aHAJIN3a JJIs PEIICHUS KOHKPETHOH aHATMTUICCKON 3a/1auu;



—  NPOTHO3UPOBATH U HUHTEPNPETUPOBATH PA3JIMYHBIC 3aPETUCTPUPOBAHHBIEC CIIEKTPHI IIPU
BBEJICHUM 3aMECTUTEJIE JOHOPHOTO WM AaKLENTOPHOIO XapakTepa B pa3jIU4HbIC
TMIOJI0KEHUS MOJIEKYJIbI.

Braoemy:

- HABBIKAMHU pacyeTa, CTATUCTHYECKOH OOpabOTKOW M HWHTEpHIpeTaleil pe3ylbTaToB
pacdera v aHaJIM3a.

3. Kparkoe coaep:xanue 1MCUMIIMHBI:

BBenenue.

OO0mas knaccuuKaus U XapaKTePUCTUKA (PU3UKO-XUMUIECKUX METOJIOB MCCIICTOBAHUS
OpPraHMYECKUX BEIIECTB.

Cunekrpockonus AMP.

SIBneHue sAepHOro MarHUTHOrO pe3oHaHca. Pu3nyeckue OCHOBBI SKCepuMEeHTOB SIMP.
[TapameTpsr cnektpoB SAMP. Xumuuyeckudd CABAT M €ro 3aBUCUMOCTh OT XHUMHYECKOIO
okpyxenus. CHUH-CIIMHOBOE B3auMOJeicTBHEe (MpaBuUiia CIIMH-CIMHOBOIO B3aWMOAEUCTBUS 1-TO
Nopsiika, MPSIMOE W HENpsiMOe CIHMH-CIMHOBOE B3auMojeiicTBue). HoMeHknaTypa CHMHOBBIX
cucteM. IHTEeHCUBHOCTh CUTHAJIOB B criekTpe AMP.

NmmynscHOE BO30OYX)IEHUE SEP.

[ToaroroBka o6pasua (BeIOOp pacTBopuTeds, ctanaapTel B IMP). Bua cnexkrpos SIMP u
CTPYKTYpBI MOJIEKyIIbI. MiHTepripeTanus crekTpos Ha sapax H. Fomosnepusie (H, H) koHCTaHTHI
cnuH-crimHOBOro B3auMoxeiicteus. I'emunansaele KCCB ZJ(H, H) u BununansapieKCCB 3J(H,
H).

MeTo/b1 pa3Bs3Ky (I€KaIIuHTa) sAEpHBIX CIHHOB. S nepHslil adpdext OBepxaysepa.

CrniekTpockonus Ha saapax °C. Koppensmus XuMH4ecKnx cBHUTOB saep °C co cTpoeHneM
OpraHMYEeCKUX MONEKyl. PefakTupoBanue crekTpos Ha sapax ~C (Metoast APTuDEPT). Criun-
crimHOBOE B3auMoeiicTeue 1H-13C.

OCHOBHBIE 3aKOHOMEPHOCTH CIIEKTPOB Ha saapax °F u!P.

OcHoBBI IByMepHO# cniekTpockonuu SIMP.

4. O0beM yueOHON AUCUMILIMHBI:

4.1. Ounas dopma:

Bunpt yueOHoi paboThI B 3auerHbBIX B akagem. | B actponom.
eIMHUIIAX qacax yacax
OO01mas TPy10eMKOCTh THCIMIIJIMHBI 3 108 81
10 y4eOHOMY ILIAHY
KonraktHas padora (KP): 0,9 32 24
Jlexmm (Jlek) 0,9 32 24
CamocrositesbHas padora (CP): 2,1 76 57
CaMocTOATEIbHOE N3YUYEHUE PA3/IEIIOB 2,1 76 57
JIICITATUTHHEI
Buja xonTpoJisi: 3auer / 3k3amMeH _ 3auver ¢ _
OLICHKOM
4.2. 3aounas dopma:
Bunsl yueOHoM paboThI B 3agerHbIX B akagem. | B actponom.
eIMHUIIAX yacax yacax

O0mas TpPyA0EMKOCTb JMCIHILIHHBI 3 108 81
10 y4eO0HOMY IVIaHY
KonrakTHas padora (KP): 0,22 8 6
Jlexruu (JIek) 0,22 8 6
CamocrositesbHas padora (CP): 2,67 96 72
CaMoCTOATENBHOE N3YUYEHUE PA3/IEIIOB 2,67 96 72
JIVICITATUTHHEI




Buja xoHTpoOJISi: 3a4eT / IK3aMeH 0,11 3auer ¢ 3ayer ¢
OlleHKOM OLICHKOM
4) 3)

AHHOTanuA padoyeil IporpaMMbl IMCUHMILTHHBI

«KBaHTOBO-XMMHUYECKHUI AHAJIN3 CTPOCHUSA U CBOMCTB OPraHUYeCKHUX COeIMHEHH I

(51.B.1B.05.02)

1. Hesab AuCUMIIMHBI — SBIsIETCS (GOpMUpPOBaHHE Y 00yUaIOIIErOCsi CUCTEMAaTHIECKOTO
MOJX0Ja K AaHalu3y pPEaKUUOHHOW CHOCOOHOCTH (PU3MKO-XUMUYECKUX CBOICTB
OpPraHUYECKUX COCIMHEHUN B paMKaxX TEOPUH MOJIEKYJISIPHBIX OpOuTalIei.

2. B pe3syabrare wu3y4YeHHs MCUMILUIMHBI oOydalolIuiics 10 mporpaMmme
O0akajiaBpuaTa 10JI7KeH:

Obnadams cnenyromumu npogheccuonanvrvimu (I1K) koMmrereHusIMu:

—  CIIOCOOHOCTBIO IUIAHMPOBATh W MPOBOIMTH (DM3MYECKHE M XUMHYECKHE SKCIIEPHUMEHTHI,
MPOBOIUTH O0pabOTKY MX PE3y/IbTaTOB M OLICHHBATh IMOTPEIIHOCTH, BBIIBUIATh THIIOTE3bI U
YCTAHABJIMBAaTh IPAHUIIBI MX MPUMEHEHUS, IPUMEHATh METO/bl MAaTeMaTUYECKOIO aHaIu3a U
MO/IC/TUPOBAHHS, TEOPETUYECKOTO M SKCIIEPUMEHTATBHOTO HccnenoBanus (ITK-16);

—  T'OTOBHOCTBIO MCIIOJIb30BaTh 3HAHNUE CBOMCTB XMMUYECKUX JIEMEHTOB, COSIMHEHNI 1 MaTepUalioB
Ha UX OCHOBE ISl PEIeHus 3a1a4 podeccroHanbHoM AestensHocTH (ITK-18);

—  TOTOBHOCTHIO HM3YydYaTh HAyYHO-TEXHHUYECKYIO HH(OPMAIIMIO, OTCYECTBEHHBIN M 3apyOC)KHBINA
OIBIT 110 TeMatrKe uccaenoBanus (ITK-20).
3nams:

—  OCHOBHBIE€ METOJIbl TEOPETUUYECKOTO pacyéTa CBOMCTB UHAMBUAYAJILHOTO OPraHUYECKOTO
COCJIUHEHUS;

—  TEOpeTHYECKHEe OCHOBBI (PU3MKO-XMMHUYECKHX METOJOB aHalu3a U O0O0JIacTH uX Iie-
Jecoo0pa3HOil MPUMEHUMOCTH, UCXO/1 U3 XapaKTEPUCTUK TOIO WJIM HHOTO METO/A.
Ymemu:

—  BbIOMpaATh METOJ] aHaJu3a JJIs PELIEHUS] KOHKPETHON aHAJIMTUYECKON 3a/1auu;

—  IIPOTHO3UPOBAThb W MHTEPIPETUPOBATH PA3IMYHBIE 3aPETUCTPUPOBAHHBIE CIIEKTPHI MpU
BBEJICHUU 3aMECTUTENEH JOHOPHOTO WM aKUENTOPHOTO XapakTepa B pa3jiHyHbIe
MIOJIO’KEHUSI MOJIEKYJIBI.

Braoemy:

- HaBBIKAMH pacyera, CTaTHCTUYECKOM o00paOOTKOW W MHTepIpeTaneil pe3ynbTaToB
pacuera u aHajIu3a.

3. CoaepxaHue JUCHHUIIHHBI.

» OO01as kmaccupuKalus U XapakTepUCTUKAa METO/I0B KBAaHTOBOW XUMUH.

> Meroa MOJIEKYIAPHON MEXAHUKHU.

> Meton MonekynsipHbIX opOuTaneil. [Ipumenenrne MeTo1a MOJIEKYIISIPHBIX OpOUTanen s
aHaJIM3a CBOMCTB U PEaKLIMOHHOM CIOCOOHOCTH OPraHMYECKUX COCAMHEHUH.

> 3aKiroueHue.
4.1. OuHas popma:

Bunpt yueOHoI paboThI B 3auetHbIX B akagem. | B actponom.
eIMHULIAX gacax qacax

O0mas TpyA0eMKOCTb JMCHHUIIIHHbI 3 108 81

10 y4eOHOMY ILIAHY

KonraktHas pa6ora (KP): 0,9 32 24
Jlexmm (Jlek) 0,9 32 24
CamocrositesabHas padora (CP): 2,1 76 57
CamocTosTeTbHOE N3YUYCHHE Pa3/IeiiOB 2,1 76 57
JCITUTLIAHBI




Bua xonTpoJa: 3auer / IK3aMeH _ 3aver ¢ _
OLICHKOM
4.2. 3aounas opma:
Bunasr yueOHoI paboThI B 3aueTHbIX B akanem. | B actponom.
eAMHUIIAX yacax yacax
O01mas Tpya10eMKOCTb 1N CHUNITHHBI 3 108 81
1o y4eOHOMY IJIAHY
KonTaktHas padora (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: 3auer / 3k3amMeH 0,11 3auer ¢ 3auer ¢
OLICHKOH OLICHKOH
(4) ®)

AHHOTaIUA padoyeil MporpaMMbl TMCHUITHHBI
«OcHoBbI TexHooruu kpamenus» (b1.B.J1B.06.01)

1. Heap AuCHMIUIMHBI — (OPMUPOBAHUE Yy OOYYAlOMIErocsl MPaKTUYECKUX 3HAHUM O
TEXHOJIOTHIECKOM O(OPMIICHUH MTPOIIECCOB KPAIICHUS M PACIIBEUNBAHUS MATCPHAIIOB
Pa3IMYHOTO Ha3HAYCHHUSI.

2. B pe3yabraTre u3ydYeHHUs] JUCHUIUIMHBI OOyyamommiicsi 1m0 mporpamme
0akajiaBpuaTa J10JIKeH:

Obnaoams ciepyromumu npogheccuonanvrvimu (IIK) koMIIeTeHIMSAMMU:

— CIOCOOHOCTBIO ~ TPUHUMATh  KOHKPETHBIE  TEXHHMYECKHE pelIeHus] TMpu  pa3paboTke
TEXHOJIOTUYECKHX TIPOIIECCOB, BBIOMPATh TEXHWYECKUE CPEICTBA M TEXHOJIOTHMH C Y4ETOM
9KOJIOrMYECKHX TIOCenCTBIM uX npuMeHenust ([TK-4);

—  TOTOBHOCTBIO HICTIOJIE30BATh 3HAHUE CBOMCTB XUMHUYECCKHX YJIEMEHTOB, COSTMHEHUI 1 MATePHAJIOB
Ha X OCHOBE /ISl pEIlieHusI 3a/1a4 podeccuoHanbHoi aestenpHoctr (ITK-18);

—~ TOTOBHOCTHIO M3y4aThb HAyYHO-TEXHHUYECKYIO MH(OpPMAIMIO, OTEYECTBEHHBIA M 3apyOeKHBII
onbIT 1o TeMatuke uccnenosanust (ITK-20).
3namo:

—  KiIaccu(UKAIHMIO TOJMMEPHBIX BOJIOKHOOOPA3yIOIIUX MaTepHalioB, CHOCOOBI HX
MOJTyYeHUS, XUMHYECKHEe W (PU3UKO-XHUMHUYECKHE CBOKMCTBA, MMETh TMPEACTABICHUE O
MOJITOTOBKE BOJIOKHUCTBHIX MaTEPUAIOB K KPaIICHHIO.

Ymemn:

—  ompeneNnsTh OO0NacTH M CIOCOOBI MPAKTUYECKOTO TMPUMEHEHHS KpacuTels IO ero
TEXHHYECKOMY Ha3BAHHIO;

—  OICHUBATh YCTOWYMBOCTH OKPACOK K Pa3IUYHBIM BUIaM BHEUTHUX BO3JICHCTBUII.
Braoemy:

—  HaBBIKAMHU OIICHKU KOJIOPUCTHYECKHX CBOMCTB KpacHTENCH W 3HAHUSIMHU O METOJIUKAX
OJIHOIIBETHOTO (TJIAAKOTO) KPAIICHUs TKaHeH, TIPSHKU U T.11.

3. Kparkoe coaep:xanue 1MCUUIIMHBI:

BBenenne. [Ipenmer «OCHOBBI TEXHOIOTUU KPAIICHUS.

OCoO6EeHHOCTH MOJIEKYJISIPHOTO CTPOCHHSI U HAJAMOJIEKYJIIPHOM CTPYKTYpPbl TEKCTUIIBHBIX
BOJIOKOH. [{MKJI TOATOTOBKM BOJIOKOH K KpAaIlIEHUIO.

CrpoeHne u cBoiicTBa pacTBOpoB Kpacutened. Craaum mpolecca KpameHHs.
TexHonornueckoe odopmieHHE MPOIECCOB TNAAKOro KpamieHus. KpaieHue pa3indHbIMU
KJlaccaMu Kpacutened, crnocoObl 3akKperjieHHs Ha BOJIOKHAX, HHTeHCH(UKalus copOouuu
KpacuTesneH, pexXuMbl KpalieHusl.



4. O0beM y4eOHOI TUCHUIIIHHBI:

4.1. Oynas dopma:

Bunast yueOHoii paboThI B 3auetnpix | B akagem. | B actponom.

eIMHHULIAaX yacax yacax

O01mas Tpya0eMKOCTb 1N CHUNITHHBI 3.0 108 81

1o y4eOHOMY IJIAHY

KonTaktHas padora (KP): 1,38 50 37,5

Jlexmn (Jlek) 0,44 16 12

[Ipaktuueckue 3austus (I113) 0,44 16 12

Jlaboparopusie 3ansaTus (J13) 0,5 18 13,5

CamocrositesibHas padora (CP): 0,62 22 16,5

CamocTosTenbHOEe U3YUECHUE Pa3/IesioB 0,62 22 16,5

JHCIHATIINHBI

Buja konTpoJsi: 3auer / 3k3amMeH 1,0 IK3aMeH IK3aMeH

(36) (27)
4.2. 3aounas dopma:
Bunst yueOHOI paboThI B 3agernbix | B akagem. | B actponowm.

eIMHHUIIAaX yacax yacax

O01mas Tpya10eMKOCTh U CHUNITHHBI 3.0 108 81

10 y4e0OHOMY ILIAHY

KonTaktHas padora (KP): 0,33 12 9

Jlexumn (Jlek) 0,11 4 3

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

JlabopaTtopusie 3anstust (JI3) 0,11 4 3

CamocrositesbHasi padora (CP): 2,42 87 65,25

CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 2,42 87 65,25

JUCIHATIINHBI

Buja xonTpoJisi: 3auer / 3k3amMeH 0,25 IK3aMeH IK3aMeH

©) (6,75)

AHHOTaUMA padoyeii MpOorpaMMbl THCIUNTHHBI

«BBenenue B cynpamoJiekyasipayo xumuio» (b1.B./1B.06.02)

1. Heap aucHMNJIMHBI — (QopMHUpOBaHHE Yy OOYYaIOLIErocsi CUCTEMHBIX 3HAHUH O

CyNPaMOJICKYJISIPHBIX ~ COCIUHEHUSAX, WX  CTPOCHHUU,  (DU3UKO-XHUMHICCKHX
XapaKTepUCTUKAX, CHHTE3€ U MPUMEHEHHUH.

2. B pe3yabTaTe uH3yYeHHs] JUCHUILIMHBI oOyyamolmiics MO mporpaMmme
0akajaBpHaTa qOJIKEH:

Obnadams crnenyromumu npogheccuonanvrvimu (I1K) koMmnereHusIMu:

CMIOCOOHOCTBIO ~ TPUMHMMATh ~ KOHKPETHbIE  TEXHWUYECKHE pelIeHHus Tpu  pa3paboTKe

TEXHOJIOTHYECKHUX TIPOIIECCOB, BBIOMpPATh TEXHHMYECKHE CPENCTBA M TEXHOJIOTHH C Y4EeTOM
HKOJIOTMUECKUX TIOCeACTBH uX ipumeHenus (ITK-4);

TOTOBHOCTBIO MCITOJTB30BaTh 3HAHKE CBOMCTB XMMITIECKHX JIEMEHTOB, COSIMHEHNI 1 MaTepHaJIOB
Ha UX OCHOBE JIIsl pelieHus 33134 podeccroHabHOM AestenbHocTH (TTK-18);

TOTOBHOCTBIO M3Y4aTh HAYYHO-TEXHUYECKYIO WH()OPMAIIMIO, OTEYECTBEHHBIH M 3apyOSKHBIHA
onbIT 110 TeMatuke uccienosanus (I1K-20).

3namo:

OCHOBBI CYITPaMOJIEKYISIPHOM XUMHUH; CIIOCOOBI MOJIEKYJIIPHOTO PACIIO3HABAHUS; OCHOBBI
CyMPaMOJIEKYJSIPHON PEaKIIMOHHON CTIOCOOHOCTH M KaTaIn3a.

Ymemn:



- TMPEeACTaBIATh CYNPaMOJEKYIspHbIE aHCAMOIM W CYNEPMOJEKYNbI; paccMaTpUBaTh
OCHOBHBIC THITBI MEXMOJICKYJISIPHBIX B3aMMOJCHCTBHI MX (PU3UYECKHE M XUMHUYCCKUE
XapaKTePUCTHUKHU.

- Bnaoemw:

- 3HAHWUSAMH CYIPAMOJEKYJISPHOTO TeTEPOTeHHOr0 KaTain3a; OCHOBAMH OHOMUMETHKH,
CEMHOXHMMHUH.

3.Kparkoe coaep:kanue THCHUATIIAHBI:
Juctumimna «BBeneHne B CympaMOJICKYJSIPHYIO XUMHIO» TIOCBSIIIEHA PACCMOTPEHUIO
MPHUHIIMIIOB TOCTPOCHUS CYIPAMOJICKYJISPHBIX aHcaMOJiell M3 OpraHUYeCKHX MOJICKYI M

AHHOTanuA padovel MPOrpaMMbl TUCIUILIAHBI

«HUccaeqoBanne U CHHTE3 MAJOTOHHAKHBIX OpPrauHnveCKux InmpoayKToB»

(51.B.J1B.07.01)

1. I_le.m, AUCHUIIJIMHBI — O3HAKOMUTL M PACKPBITH BO3MOKHOCTH JKCIIEPUMEHTAIbHBIX
MCTOOOB TOHKOI'0O OpraHn4eCKOro CMHTE3a, Hay4uThb o6yqa10n1eroca BUJCTH obnacTu u

npeaciibl  IMpUMCHCHUS  OTHUX

METOJIOB

HUCCJIca0BaHusl,

YCTKO

IIOHUMATh

THOPUIHBIX  OPraHO-HEOPTraHWYECKHX KOMILJIEKCOB, TAaKXKE pPacCMaTPUBAIOTCS  BOMPOCHI
CYIIPaMOJICKYJIIPHON (hOTOXUMUH, IPUHIIUIIOB CYIPAMOJICKYJISIPHOTO KaTaln3a, paclio3HaBaHUs,
Tpancopta. [IpuBomsTCs  NmpUMEpbl  MPAKTHYECKOTO  MPUMEHEHHS  Pa3sHOOOpa3HBIX
CYIIPaMOJICKYJISIPHBIX CHCTEM.
4. O0beM y4eOHOH TUCIHHIIMHBI:
4.1. Ounas dopma:
Bunst yueOHOI paboThI B 3agernbix | B akagem. | B actponowm.
CIIMHUIIAX qacax qacax
O01mas Tpya10eMKOCTh U CHUNITHHBI 3.0 108 81
10 y4eOHOMY ILIAHY
KonTaktHas padora (KP): 1,38 50 37,5
Jlexmu (Jlek) 0,44 16 12
ITpakTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie 3ansaTus (JI3) 0,5 18 13,5
CamocrositeabHas padora (CP): 0,62 22 16,5
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 0,62 22 16,5
JICIATUTHHBI
Buja konTpoJisi: 3a4er / 3k3amMeH 1,0 IK3aMeH IK3aMeH
(36) @7)
4.2. 3aouHas popma:
Bunpt yueOHoi paboThI B 3auernbix | B akagem. | B actponowm.
eIMHULIAX qacax qacax
Oo6mas TpPyA0eMKOCTh TUCIUIIJIHHbI 3.0 108 81
10 y4e0OHOMY ILIAHY
KonTaktHas padora (KP): 0,33 12 9
Jlexmm (Jlek) 0,11 4 3
[TpakTueckue 3anstus (I113) 0,11 4 3
JlabopaTtopusie 3ansatust (J13) 0,11 4 3
CamocrositesabHas padora (CP): 2,42 87 65,25
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 2,42 87 65,25
JIICITATUTHHBI
Buja xonTpoJisi: 3auer / 3k3amMeH 0,25 IK3aMeH IK3aMeH
) (6,75)

Hux



NPUHIUIHATBHBIE BO3MOXHOCTH M OTPAaHMYCHHS TPH PEHICHUH KOHKPETHBIX
HKCIIEPUMEHTAIBHBIX 3a/1a4.
2. B pe3syabrare wu3ydeHus
0akaJjiaBpUaTa J10JIKeH

Obaaoams crienyrwomumu npogpeccuonanvuvimu (I1K) kommereHIUsIMU:
CIIOCOOHOCTBIO TMPOBOAWUTH aHAIM3 ChHIPhS, MATCPUAIIOB U TOTOBOW MPOAYKIUH,
OCYILECTBIATH OLIEHKY pe3yibTaroB aHanu3a (ITK-10);
TOTOBHOCTBIO HCITONTB30BaTh 3HAHHUE CBOMCTB XMMHYECKHX HIEMEHTOB, COSIMHEHUI 1 MATEPHUATIOB
Ha MX OCHOBE JjIsI PEIICHHS 3a1a4 podeccronanbHoi aestenpHoctH (11K-18);
TOTOBHOCTBIO H3y4aTh HAYYHO-TEXHIIECKYFO HH(DOPMAIINIO, OTCYCCTBECHHBIN 1 3aPyOS/KHBII OITHIT
o Temaruke uccneaosanus ([TK-20).
3namo:
OCHOBHBIC IPUHIIUIIBI PA0OTHI B HAYYHOH 1a00paTopHH;
OPUHIUIBL W KJIacCU(UKAIUI XpOMAaTorpaduyeckux METOJIOB,
Pa3InYHBIM KJIACCAM MIPOMEKYTOUHBIX COCIUHCHHMIA;
TEXHUYECKHE METOJbl CHHTE3a, CBOWCTBA W OOJIACTH NPUMEHEHHS IPOMEKYTOUHBIX

AUCIHHUITINHBI oﬁyqalomm”lcﬂ mo mporpamme

MNPUMCHUMBIX K

MPOJYKTOB OCHOBHBIX XMMHYECKHX KJIACCOB BEIIECTB M IMUTMEHTUPOBAHHBIX
JAKOKPACOYHBIX MAaTEPHAIIOB.
Ymems:

yCTaHABJIMBATh CTPOCHUE BEIICCTB, MCXOJS M3 XUMHYECKUX CBOWCTB U CIEKTPAIBHBIX
XapaKTePUCTHK;
OCYILECTBIISATH KOHTPOJIb MIPOTCKAHHUSI XHMUYECKOTO TPOIIecca;
BBITIOJTHATH KAYECTBEHHBIC PEAKIIUU Ha (DYHKIIMOHAIBHBIC TPYIIIILI.
Brnaoems:
OCHOBHBIMHM METOIAMHU TEXHUUECKOH 0€30I1aCHOCTH;
METOIaMHU IKCHEPUMEHTAIBHBIX PA0OT MO MOJYYCHHUIO MPOMEKYTOUHBIX COCIUHEHHI C
MPUMEHEHUEM XHUMHYECKOU IMOCYIbI U 000PYIOBAHUS;
METOIaMH BBIJICIICHHSI U OYUCTKH KOHEUHBIX MPOYKTOB;
METOJIaMH MICHTU(UKAIIMA U ONPEICTICHHUS Ka4eCTBa MOIYIPOTYKTOB.
3. Kparkoe coaep:kanue TMCHHNJIUHBI:

JlaHHasi MUCUUIUIMHA TO3BOJISET Ha MPAaKTUKE B Ja0OpaTOPHBIX YCIOBUSX MPUMEHHTH

TCOPCTUYICCKHUEC 3HAHUA, KOTOPBIC ObLIH MMOJIY4CHbl CTYACHTOM IIpU H3YUCHUHW JUCHUIIIINHBI
«XUMHS U TE€XHOJIOTHI OpTaHHU4YCCKUX BCHICCTBY. B nmponecce MpoxXoKACHUA J'Ia60paTOpHI>IX
pa60T CTYACHT U3YYUT IIPOLECCHI Cy.]'IB(i)I/IpOBaHI/ISI, HUTPOBAHUSA U T.A. NCXOAHBIX BCIICCTB, TAKHUX
KakK 6CH3OJ'I, TOJIyOJI, KCHIIOJIBI. Z[J'ISI OIICHKHU FJ'IY6I/IHLI MMPOTCKAHUA peaKI_II/Iﬁ U 4YHUCTOThI

COGI[I/IHGHI/II\/'I, a TAKKC JI1 MOATBCPKACHUA HUX CTPOCHHA B XOA€ MPOBCIACHUA na60paT0pH51x

pa60T CTYACHT HAYYUTHCA UCIIOJIb30BATh XpOMaTOFpa(l)I/I'-Ie()KI/IC n @HSHKO-XHMH‘ICCKHG METOABI

aHaJInu3a.

4. O0beM y4eOHOI TUCIHUIIHHBI:
4.1. Ounas dopma:

B B actponomM.
. B akanmem.
Bunel yue6HOM paboThI 3a4ETHBIX yacax
qacax
eIMHUIIAX

O0mast TpyA0eMKOCTh JHCUHUIIJIMHBI 110 70 252 189
y4eOHOMY ILIAHY

KonTaktHas padora (KP): 3,56 128 96
Jlaboparopusie 3ansTus (JI3) 3,56 128 96
CamocrositesibHas padora (CP): 3,44 124 93
Buj koHTpoOJIsA: 3a4eT / IK3aMeH - 3auver -

4.2. 3aounas ¢popma:




B B actponom.
. B akagewm.
Bunst yueOHoI paboThI 3aUETHBIX yacax
Jacax
eIMHULIAX

O01mas Tpy10eMKOCTb M CUUILIHHBI MO 7.0 252 189
y4eOHOMY IIAHY
KonraktHas patora (KP): 0,89 32 24
Jlaboparopusie 3ausatus (J1a0) 0,89 32 24
CamocrositeabHas padora (CP): 6,00 216 162
Bua xonTpoJs: 3auer / IK3aMeH 011 3auer 3auer

’ (4) 3)

AHHOTaNUA padoyeil NporpaMMbl M CUUILTHAHBI
«HUccnenoBanne u CHHTE3 coelHHeHUIT apomaTudeckoro psiaa» (b1.B.J1B.07.02)

1. Heab IMCHUNIHHBI — PACCMOTPETH BO3MOKHOCTH IKCIIEPUMEHTAILHBIX METOJIOB
CHUHTE3a COCIUHCHUI apOMaTHYeCKOIro psja, KOTOpPble HEOOXOAMMBI IS
MOJTy9EHUsI KOHEYHBIX (DOPM U MOT'YT OBITh HCITOJIb30BAHBI B PA3JIMYHBIX OTPACIIAX
MIPOMBIIIIJICHHOCTH.

2. B pe3yabrare wu3ydyeHHs AUCHUILUIMHBI OOYyYAWIIUICA 1O NporpamMme
0akaJjiaBpuaTa J10JIKeH:

Obaaoams crienyromumu npogeccuonarvivimu (I1K) koMmereHIUsIMU:
CIOCOOHOCTBIO TMPOBOAWUTH AaHAJIM3 ChIPbS, MAaTEPUAIOB M TOTOBOH MPOJYKIIUH,
OCYILECTBJIATH OLIEHKY pe3yibTatoB aHanm3a (ITK-10);
TOTOBHOCTBIO HCIIONIB30BaTh 3HAHNE CBOMCTB XUMHYECKUX 3JIEMEHTOB, COSIMHEHNI M MAaTCPHUAJIOB
Ha MX OCHOBE IS PEIICHHs 3a1a4 podeccronanbHoi aesrenpHoctH (11K-18);
TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHIYCCKYFO HH(DOPMAIINIO, OTCUCCTBECHHBIN 1 3aPyOSIKHBII OITHIT
o Temaruke uccnenoans ([1K-20).

3nams:
OCHOBHBI€ IIPUHIUIBI PA0OTHI B HAYYHO-UCCIIE0BATEIbCKOM J1abopaTopuH;
METO/IbI HACHTU(DUKAIMY Pa3IMYHBIX KJIACCOB ApOMATHYECKUX COCTUHCHUM;
TEXHHYECKHE METOIBl CHHTE3a, CBOWCTBA M 00JACTH TPHUMEHEHHUS apOMATHUECKUX
POMEKYTOUYHBIX M KOHEUHBIX MPOJYKTOB.
Ymemn:
YCTaHABJIMBATh CTPOSHHUE BEIIECTB, HCXO/IS M3 HX CIIEKTPATbHBIX XapaKTEPUCTHK;
KOHTPOJIMPOBATH MPOTCKAHNE XUMUICCKON PEAKIIHH.
Braoemo:
METOJIaMHU TEXHUYICCKOU OE30MMaCHOCTH MPH padOTe C ApOMATHIECKUMHU COCTUHEHUSMU,
METO/IaMH BBIJICIICHHSI U OYUCTKH MCXOHBIX BEIIECTB U KOHEUHBIX MPOYKTOB;
METOJIaMU HUICHTHU(PHUKAIUU U OMPEIICICHUS Ka4yecTBa MCXOTHBIX BEHIECTB U KOHEUHBIX
MPOIYKTOB.

3. Kpartkoe conepkanmne THCHHUIIHHBI:

JlaHHasi AMCIUIUIMHA TIO3BOJIAET HA MPAKTHKE B JIA0OPATOPHBIX YCIOBUSAX MPUMEHHTH

TCOPCTUUCCKHUEC 3HAHUSA, KOTOPBIC ObLIH MOJIY4CHbI CTYACHTOM IIPpU HU3YUCHUHW JHUCHUIIIIAHBI
«XUMHS U TE€XHOJIOTHUSI OpTaHHU4YCCKUX BCHICCTBY. B mponecce MpoxXoKIACHUA na6opaTopHHx

pa60T CTYACHT U3YYUT ITPOLECCHL Cy.]'II)(l)I/IpOBaHI/If{, HUTPOBAHUA U T.A. NCXOAHBIX BEIICCTB, TAKHUX

Kak O€H30JI, TOJIyoJd, KCWIOJbl. [Insi OLleHKM TiyOMHBI NPOTEKaHUs peaKkuuid U YHUCTOTHI

CO@}II/IHGHI/II\/'I, a TAKXKEC JI1 MOATBCPKACHUA HUX CTPOCHHA B XOA€ MPOBCIACHUA na60paT0pme

pa60T CTYACHT HAYYUTHCA UCIIOJIb30BATh XpOMaTOFpa(l)I/I'-IeCKI/Ie n (1)I/I3I/IKO-XI/IMI/I'-ICCKI/IG METOAbBI

aHaJIM3a.

4. O0beM yueOHON AMCHUIIMHBI:



4.1. OuHas popma:

B B actponom.
o B akanmem.
Bunel yue6HOM paboThI 3a4eTHBIX yacax
gacax
CIMHUTIAX
O0uas TPyA0eMKOCTb M CUUILIHHBI 11O 7 252 189
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 hopma:
B B actponom.
" B akanmem.
Bunel yue6HOM paboThI 3a4eTHBIX yacax
gacax
CIMHUTIAX
O0umas TpyA0eMKOCTh I CHUILIHHBI 110 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) ®)

AHHOTAIUsA Y4eOHOIi MporpaMMbl U CHUTITHHBI

«MexaHuueckune npoueccol 1 annmapaTbl B TEXHOJOI'HA TOHKOI'0 OPraHuvIeCcKoro

cunre3a» (51.B.J1B.08.01)

1. Heab aucuunmiMHbl — (OPMUPOBAHME Yy OOYYAIOIUXCS OCHOB HH)KEHEPHOTrO
MBIIICHHS.
2. B pe3yabrate u3ydeHus
0akajaBpHUaTa q0JI’KeH:
Obnadame cnepyromuMu  oowenpogeccuonanvrvimu (OIIK) u npogeccuonanvruvimu
(ITK) xomnereHIUsAMU:
CIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCIMILIMH B
npodeccuonanproii aestenbroctu (OITK-1);
CIOCOOHOCTBIO HCMOJB30BaTh 3HAHUS O COBPEMEHHOH (HU3MUECKOW KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUHU BEIIECTBA JUISI TOHUMAHHUS
OKpY’Karolero Mupa u sisnenuit npupozast (OITK-2);
TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOSHUH BEIIECTBA, MPUPOJIC XUMHUYECKON CBS3H
B Pa3IMYHBIX KJIACCAX XMMUYECKUX COCAMHEHUH /1151 HOHUMaHUS CBOMCTB MaTepUalioB U
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOMINX B okpyxkatorem mupe (OITK-3);
CIOCOOHOCTBIO aHAIM3UPOBATh TEXHUUECKYIO IOKYMEHTAIINIO, T010MpaTh 000pYAOBaHHE,
TOTOBUTH 3asBKU Ha MPHOOpeTeHne U peMoHT obopynoBanus (I1K-9).
3nams:
TEOPETUYECKHE OCHOBBI IIPOIIECCOB M3METbUCHUS U CMEIIICHHS,
KOHCTPYKLIMHU ¥ MIPUHLUIBI AEUCTBUS OCHOBHBIX COBPEMEHHBIX MAIIHMH Il U3MEJIbYCHUS
Y CMEIICHHUSI MaTepPHaJoB;
METOAMKH pacyeTa TeXHOJIOTHUECKOro 000py10BaHHUS.
Ymemn:
IPOBOJUTH MEXaHHMUYECKHE PAacCdeThl 3JIEMEHTOB MAIIMH JJIS W3MENbUYCHHUS M CMELICHUs
MaTepHaJoB.

AUCHHMILVIMHBI  o0y4amomuiicd 10 mporpamme



Brnaoemw.:
— HaBbIKAMU aHAJIN3a MEXAHUYECKHUX MPOLECCOB XUMUYECKUX MPOU3BO/ICTB;
— TEXHOJIOTHYECKUMH pacueTamMu 000pYIOBaHHS,
— pacueTramu TUIIOBBIX JETajei MalluH, MOJIb3YyACh clipaBouHOM auTepaTypoid u 'OCTamu.
3. Kparkoe coaep:xkanue JUCUUIIMHBI:
1. BBenenue
Posip mpeamera «MexaHMYECKHE MPOLECCHl U anmaparbl XMMUYECKON TEXHOJIOTUH» B
GbOpMHpPOBaHMKM WHXXEHEpAa XHMHUKa-TexHoyiora. «MexXaHM4YecKue TPOoLecChl M amnmaparhbl
XUMUYECKOM TEXHOJIOTMM» —OCHOBAa /I TMPOEKTHUPOBAHUS HOBBIX M COBEPLICHCTBOBAHMS
JICUCTBYIOIIUX TEXHOJOTUYECKUX YCTAHOBOK XUMUYECKHUX MPEINPUITHH.
2. Moayas 1. U3MesibueHue TBEPAbIX BelleCTB
®du3nKo-MeXaHWUYeCKUue CcBoWcTBa MarepuaioB. CnocoObl H3MenbueHHs. Teopun
u3MenbuYeHUs. [poOmiiky, pa3pyliamiue MaTepruan ckatieM (IeKOBhIe, KOHYCHBIC, BAJIKOBBIC).
HpoOuiku ynrapHOTro ASHCTBUS (POTOPHBIE U MOJIOTKOBBIE IPOOHIIKH, TTATBIIEBBIC U3MEIIBUNTEIIN ).
MamwuHbl  yAapHO-UCTUPAIOIIETO JEHCTBUS (MEIBHUIBI C BpamawomuMmcs OapabaHoM,
BUOpAIMOHHBIE MEJIBHUIIBI). V3MeNbunuTenu pa3fgaBiIMBAIOIIET0 W HCTUPAIONIETO JICHCTBUS
(OeryHHBIE METBHUIIBI, KAaTKOBO-TapeJIbUaThble HW3MEIbYUTEIN, OWUCEPHBIC U3MEIBYUTEIIN).
Crpyiinble MenbHUIBL. O0IAaCTh MPUMEHEHUS, MPUHIUT IeHCTBUS, KJIaccupUKaIus.
3. Moayas 2. CMeleHnue.
[Iponeccel  cmemenns. Kiraccudukammst cmecureneii. CMmelieHHe BBICOKOBSI3KHX
MOJIMMEPOB (YEPBSYHBIC MAIIMHBI, BAJIKOBbIC MAIIUHBI). CMECUTENH TIEPUOJUIECCKOTO JECHCTBHUS.
Kuneruka mporeccoB cMenienus. CMellieHHE ChIMyYnX MaTepuanoB. bapabaHHbIE CMECUTEINH.

YepBa4HO-TONIACTHBIE  CMECHUTENH. JIEeHTOYHbIE cMmecuTeld. DBeryHKoBbIE  CMECHUTENH.
HupkynsinquoHHbIE CMECUTENHN C IICEBIO0KUKECHUEM CBIITYYero Marepuaia
OBICTPOBpAIIAIOIIMUMCS  POTOpOM.  Ycpenauutend. CMECUTENH HENPEepPhIBHOTO JICHCTBUSIL.

['paBuTanmonnsie cMecutTenu. Budpannonusie cmecutenu. [IpsMOTOYHBIE CMECUTENH.
4. O0beM yueOHOI TMCUUIIIUHBI:
4.1. Oynas dopma:

Bunsr yue6HOM paboThI B 3aueTHBIX B akanem. B actponomMm.

€IMHUIIAX qacax qgacax

OO0mas Tpy10eMKOCTh THCIIHIITHHBI 20 7 54

1o yyeOHOMY ILIAHY

Kounrakrhas pa6ora (KP): 0,9 32 24

Jlexumu (JIek) 0,45 16 12

[Tpaktuueckue 3austus (I13) 0,45 16 12

CamocrositesbHas padora (CP): 1,1 40 30

Bup xonTpoJsi: 3a4er / 3k3aMeH - 3ader -

4.2. 3aouHas popma:
Bunpt yueOHoi paboTHhI B 3auernsix | B akamem. | B actpoHOM.

SIMHHTIAX gyacax gacax

OO6mas Tpy10eMKOCTh THCIIHILTHHBI 20 79 54

1o yue0HOMY ILIAHY

Konrakthas paoora (KP): 0,22 8 6

Jlexiuu (JIek) 0,11 4 3

[Tpaktuueckue 3ansatus (I13) 0,11 4 3

CamocrositesbHas padora (CP): 1,67 60 45

Bupa xonTpoJsi: 3a4er / 3k3aMeH 0,11 3ader 3ader

(4) ®3)




AHHOTaNUsA Y4e0HOI MPOrpaMMbl IMCHUIITTHHBI
«MexaHMKa XMMHYECKHX IPOU3BOACTB B TEXHOJOITHM TOHKOI0 OPraHMYeCcKOro
cunre3a» (51.B.J1B.08.02)

1. HeJab AMCHMIIHHBI — HAYYUTH 00YJaIOMIErOCs TBOPUYECKOMY MOIXOY K BBITTOJIHEHHIO
MH)XEHEPHBIX pacuyeToB Ha IPOYHOCTb, MKECTKOCTb M YCTOWYMBOCTH 3JIEMEHTOB
KOHCTPYKLUH, ACTAJIEH U y3J10B MAIlMH U aIllapaToB.

2. B pe3yabrare wu3yYeHUs] UCHUILIMHBI oOyyawluiics Mo Tmporpamme
O0akaJiaBpHaTa 10JI/KEH:

Obnadams cnenyrouumu oowenpogheccuonanvruvimu (OIIK) u npogeccuonanvuvimu

(ITK) xoMIieTeHIUSIMU:

— CIIOCOOHOCTBIO HCIOJIB30BATH OCHOBHBIC 3aKOHBl €CTECTBEHHOHAYYHbIX IUCLUIUIMH B
npodeccuonanbHou aestenpHoctH (OITK-1);

— CIIOCOOHOCTBIO MCIIOJIb30BaTh 3HAHHUSA O COBPEMEHHOW (hu3MyecKol KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUU BEILECTBA ISl [IOHUMAaHUS
OKpY’Karomiero Mupa u sieHuii mpupozst (OITK-2);

— TOTOBHOCTb MCII0JIb30BATh 3HAHUS O CTPOEHUU BELIECTBA, IPUPOJE XUMHUUECKON CBSI3U B
pa3IMYHBIX KJIACCAX XMMUYECKUX COEAMHEHUH JJI NOHHMMaHMs CBOMCTB MAaTE€pHaJOB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKArOIuX B okpysxatoiiem mupe (OI1K-3);

— CIIOCOOHOCTBIO aHATM3UPOBATh TEXHUYECKYIO JOKYMEHTALUIO, IOA0UpaTh 000py10BaHHUE,
TOTOBUTH 3asBKU Ha MPUOOpeTeHne 1 peMoHT obopynoBanus (I1K-9).
3namo:

— OCHOBHBIE YPaBHEHHS U METO]Ibl PELICHUS 33]1a4 COIIPOTUBIICHUS MaTEpUasoB U JeTajiei
MallliH;

— OCHOBHBIE METO/Ibl PACUETOB HA IPOYHOCTH U JKECTKOCTbH JIEMEHTOB KOHCTPYKIUI MaIlIMH
U armnaparos;

— OCHOBBI TEOpUH pacyeTa JeTajlell U Y3J0B MAILUH U allllapaToB XMMUYECKON TEXHOJIOTUH.
Ymemu:

— IPOBOAUTH pPACUeThl 3JIEMEHTOB KOHCTPYKIMH HAa OCHOBE METOAOB CONPOTUBIICHMS
MaTepHasoB;

— pPacCUYUTHIBATh U KOHCTPYHPOBATH JI€TAIH MAIIHNH 10 HCXOIHBIM JIaHHBIM;

— TMPOU3BOJUTH  pacyeTbl IO  OCHOBHBIM  KpUTEpUSM  pabOTOCHOCOOHOCTH U
KOHCTPYMPOBAHUS JI€Tajleil MalluH.

Braoemy:

— HaBBIKaMH pacyeTa CONPOTHUBIIEHUS MaTEPUAJIOB AaHATUTHUYECKUMU METOJIaMU;

— HaBbIKaMH BbIOOpA MaTE€pPHAJIOB MO KPUTEPHSIM MIPOYHOCTH;

— pacyeTamM TUIOBBIX JIeTaJlel MallllH, MOJb3YsCh cripaBouHOl nuTeparypoit u 'OCTamu.

3. Kparkoe conepxanne IUCHMIJIHHBI:

1. YI3rub »51eMEeHTOB MaIllliH U arllapaToB

1.1. luddepenunanbHoe ypaBHEHUE U30THYTOM OCH OaJIKU. DHEPreTHYeCKU METO
onpenenenus nepemenieHui. arerpan Mopa. IIpasuno Bepemaruna.

1.2. PacueT craTHUECKH HEONpEAETUMMbIX OAJIOK U paMm.

2. [TpoYHOCTH COCY/IOB U aIlliapaToB

Pacuer Ha MPOYHOCTDH TOJCTOCTEHHBIX HUIMHAPOB. CIIOCOOBI MOBHIIIEHUS HECYIIIEH
CIIOCOOHOCTH TOJICTOCTEHHBIX LIUJIMH/IPOB.

3. CoenuHeHue eTajieil MalvH.

Mexannueckue nepeaauu. 3youaTslie nepenaun. YepBsuHble nepeaaun. PemeHHble

nepenaun. Pexykropsl. IIpumepsl cxem penyKkTopos.

4. O0beM yueOHO AMCUMIINHBI:
4.1. Oynas dopma:



Bunst yueOHoI paboThI B 3auetnsix | Bakamem. | B actponom.

eIMHUIIAX gacax qacax

OO0masi Tpy10€eMKOCTb 1M CHUILIHHBI 20 79 54

1o y4eO0HOMY ILIAHY

Kounrakrhas pa6ora (KP): 0,9 32 24

Jlexuuu (JIek) 0,45 16 12

[Ipaktrueckue 3ausarus (I113) 0,45 16 12

CamocrositesbHas padora (CP): 11 40 30

Bua koHTpoOJIA: 3aUeT / IK3aMeH - 3auer -

1.1. 3aounas popma:
Bunast yueOHoIi paboThI B 3auetnsix | Baxamem. | B actponom.

eIMHUIIAX qacax qacax

OO0masi Tpy10€eMKOCTb 1M CHUILIHHBI 20 79 54

1o y4eO0HOMY ILIAHY

KonrakrHasi padora (KP): 0,22 8 6

Jlexuuu (JIex) 0,11 4 3

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

CamocrositesibHas padora (CP): 1,67 60 45

Bupa xoutpoJsi: 3a4er / 3k3amMeH 0,11 3auer 3auer

(4) ©)

AHHOTaNUA padoyel NPOrpaMMbl JUCIUIIHHBI
«JlonmoJiIHUTEIbHBIE IJIaBbl (PU3HYECKOH XMMHUN OPraHUYEeCKHUX COeIMHEHUI»
(b1.B./1B.09.01)

1. Heap AMCUMIUIMHBI — O3HAKOMUTHCSA C TEPMOJMHAMHYECKON TEOpuerd pacTBOPOB
AIIEKTPOJIUTOB M DIEKTPOXUMHYECKHUX Ieneil (ralbBaHMUECKUX DJIEMEHTOB), MOHSTH
OCHOBHBIC KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKHUX TTPOIIECCOB, POIIh
KaTajau3a I XUMUYECKON TEXHOJIOTUH.

2. B pesyabraTre u3y4YeHHS TUCIHUILIUHBI
0akajaBpHUaTa JOJIKEH:

Obnadams cnenyrouumu npogheccuonanvrvimu (1K) komnereHusmMu:

CIIOCOOHOCTBIO TIAHUPOBATh U MPOBOIUTH (DU3MUECKHUE U XUMUYECKUE HKCIIEPHUMEHTHI,

MIPOBOJIUTH 00PAOOTKY UX PE3YJIbTATOB U OILICHUBATH MOTPEUTHOCTH, BBIJIBUTATh THIIOTE3bI

M YCTAaHABJIMBATh TPAaHUIIBl UX IMPUMEHEHHMS, NMPUMEHITh METOJbl MaTEeMaTHYECKOTO

aHaJn3a U MOJICTTMPOBAHMS, TEOPETUUECKOTO U DKCIIEpUMEHTaIbHOTO HccnenoBanus (I1K-

16);

TOTOBHOCTBIO HCIIOJB30BAaTh 3HAHUS OCHOBHBIX (DH3WYECKUX TEOPUN IJIsi PEIICHHS

BOZHUKAIOIINUX (PU3UYECKUX 3a7a4, CAMOCTOSITENBHOTO MPHOOPETeHUs (U3HUECKUX

3HAHWH, IJI1 TOHUMaHUWs TMPUHIUIOB PaOdOTHl TMPHUOOPOB M YCTPOMCTB, B TOM YHCIIC

BBIXOJIAIINX 32 MPE/IeNIbl KOMIETEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19).

3namo:

OTIIMYHUTENbHBIE OCOOCHHOCTH B TOBEIACHHH PACTBOPOB DSJEKTPOJUTOB, CBSI3aHHBIE C

MIPOXOKJICHUEM AJIEKTPUYECKOTO TOKA;

TEOPHIO TAIbBAHUYECKUX SIBJICHUM;

TEOPHH KUHETUKH, TyTH TEOPETHYECKOTO pacueTra CKOPOCTEH XMUMHYECKHUX DPEAKIUud U

OTpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOIOB;

OCHOBBI TeOpUU (HOTOXUMHUECKUX W IEMHBIX PEAKIUHA, OCOOCHHOCTH WX CTaIUWHOTO

MPOTEKAHUS U YCIOBUS OCYILIECTBIICHNUS,

o0yyalouuiicdi 1m0 nporpamMmme



— OCHOBHBIE YEpPTbl TI'OMOI€HHOIO M TETEPOr€HHOT0 Karajau3a, IPUYMHBl YCKOPEHHUS
XMMHYECKOI'0 IIpoliecca B IPUCYTCTBUU KaTalu3aTopa.
Ymemu:

— TIPUMEHATh KOHJYKTOMETPUYECKHME U  IOTCHLUUOMETPUYECKHE HU3MEpeHHs Ui
OTlpeNeNIeHus] TEPMOAMHAMHYECKUX (YHKIMHA XUMHYECKUX pPEaKLUWH, KOHCTAHTHI
JMCCOLIMALINY, TPOU3BECHUS PaCTBOPUMOCTH, pH pacTBOpOB U T.1.

— INPUMEHATH TEOPETUYECKUE 3HAHUS U OKCIEPUMEHTAJIbHbIE METOJbl HCCIEIOBAHUS
(Gu3n4ecKoil XMMHMU AJIs1 pEeIleHUs] BOIPOCOB, BO3SHUKAIOIUX MNPU M3YYEHUU KUHETUKU
XUMHYECKUX PEAKIUM;

— TIPOBOAMTH aHAJIU3 U KPUTUYECKU OLIEHUBATh [10JIyYCHHbIE SKCIIEPUMEHTAIbHBIC 1aHHbIE,
000011aTh 1 enaTh 0O0CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaoemy:

— KOMIUIEKCOM COBPEMEHHBIX  JJIEKTPOXMMUYECKMX METOJOB  HCCIENOBAaHUSA UL
OIpesieIeHus] TEPMOAMHAMHUYECKUX XAPAKTEPUCTUK IEKTPOIUTOB U XHUMHUYECKUX
peaKkuuii;

— METOoJlaMH ONpEAEICHUs MOpsAAKa U CKOPOCTU PEaKLUH, YCTAaHOBICHUS JIUMUTUPYIOILEH
CTaJuU U MEXAHU3MA N3y4aeMOW XUMHUYECKOU peaKivy;

— HaBbIKAMHM COCTaBJICHHMs TalbBAaHUYECKMX JJIEMEHTOB JJIs LeJed oOIlpeneneHus
TEPMOJMHAMHYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHUS UCCIIEYEMOMN PEaKIINH;

— 3HAHMUAMU OCHOBHBIX 3aKOHOB XMMHYECKOW KMHETHKH, BIMSHHUS PA3IUYHBIX (AKTOPOB
(TeMmieparypsbl, 1aBJI€HUS, KaTaJIM3aToOpa) Ha CKOPOCTh XMMUYECKON PEAKIIUH.

3. Kpartkoe conepxaHue JUCHMIIIHHBI

PacTBOpbI  3JIEKTPOJIUTOB. DnekTpocrtatuueckass teopusi Jlebas-Xiokkens. Pacuer
AKTUBHOCTHU U CPEJHUX MOHHBIX KOA(P(PHUIMEHTOB aKTUBHOCTH CHJIBHBIX 3JIEKTPOJIUTOB B
pa30aBiIeHHBIX M KOHIIEHTPUPOBAHHBIX PAcCTBOPOB U PacTBOpPaX YMEPEHHON KOHLEHTpalLUu.
VYnenbHas U MOJSIpHAsl JIEKTPUUECKUe MPOBOAUMOCTH. CKOpPOCTh JBMXKEHUS U MOABHKHOCTh
noHOB. [IpenenbHble MOJSIPHBIE 3JIEKTPONPOBOJHOCTH MOHOB. 3aKOH HE3aBHCUMOIO JIBUKECHUS
noHoB Konbpayma. [IpumeHenne u3MepeHuil 3JeKTpUYeCcKON MPOBOAUMOCTH JUIsl OIPEEICHUS
CTETIEHU M KOHCTAHTHI JAUCCOIUAIINN CIIA0BIX JIEKTPOIHUTOB.

DJIEKTPOXMMHYECKHe CHCTeMbl (menu). Bo3HMKHOBEHHE CKayka MOTEHIMAlAa HAarpaHULE
paznena npoBogHukoB | u Il pona. J[BoiHONM 31ekTpuuecKuid Ciod. DNEKTPOABIKYILAs CUia
TaJIbBAHUYECKOTO  JJIEMEHTA, OJIEKTPOAHBIM MOTEHUMad. TepMoaMHaMuyeckass Teopus
raJlbBAHUYECKUX SIBICHUN, ypaBHeHHMe HepHcTta. Onexkrpoxumuueckas (opma OCHOBHOIO
yYpaBHEHMsI TEpMOJUHAMUKH, TeMrnepaTypHbiii koadduuuent I/C. Dnextponst | u Il pona,
ra3oBble U OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE ANEKTPOAbI. THUIBI TaIbBAHUYECKUX DJIEMEHTOB:
XMMHUYECKHE, KOHIIEHTPALMOHHBIE, C IEPEHOCOM U 0e3 nepeHoca. XMMUYECKHe UCTOUHUKHU TOKa,
TOTIMBHBIE 3JIEMEHTBHI.

XumMuyeckasi KHHeTHKA. CKOpOCTh XMMHUYECKON pEaKLIMK, KOHCTAHTa CKOPOCTH, OPSAI0K
U MOJIEKYJIIpHOCTh peakuuu. KuHetnka HeoOpaTuMbIX peakuuid 1-ro, 2-ro, 3-ro U HyJIEBOTO
nopsakoB. JluddepeHunanbHple ¥ MHTErPAIbHBIE METOJbl OMpEACNCHHs TMOpPSJIKa PEeaKiHH.
Crnosxuble peakiuu. [IpHHIUI HE3aBUCUMOT0 IPOTEKaHUS 3JIEMEHTApHBIX peakuuil. OOpaTumsble,
napaJuleJIbHbIE U MIOCIIEI0BATENBHbIE peakiy 1-ro nopsiaka. BinusiHue TemnepaTypsl Ha CKOPOCTh
peakuuu, npubnmxeHHoe npaswio Bant-I'opda. YpaBuenue Appenunyca, iupdepeHunanbHas v
UHTErpaibHble (POPMBI ypaBHEHHs. DKCIIOHEHIMAIbHAS (OopMa ypaBHEHHUsSI AppeHuyca. DHeprus
aKTHBALIUU U MPEIIKCIOHEHIUATbHBIA MHOXKUTEb.

Teopun XUMUYECKONW KUHETUKU: TEOPHUS AaKTHBHBIX COYJApE€HHUH M TEOpHUs MEPEXOJHOTO
cocrossHust TIIC (akTUBHPOBAHHOTO KOMIUIEKCA). OHTAlbIMS M DSHTPOIHUS aKTHUBAIIMU.
DoTOXMMHYECKHE peakuud. XuMudeckue u (poTopuzndeckue CTaguu, BTOPUYHBIE MPOIECCHI.
Kuneruka ¢oroxumuueckux peakiuil. CeHcHOMIN3HpPOBaHHBIE (OTOXMMHYECKHE PpEaKLUU.
LlenHble peakiy, MEXaHU3Mbl 3apO’KICHUS, Pa3BUTUS M OOpbIBa 1enu. Hepa3BeTBiieHHBIE U
pa3BETBICHHbIE ILEMHbIE peakuu. BeposTHOCTHas Teopusi pPa3BETBICHHBIX PEaKIMM.
IIpenenbHble ABICHUS B LIETTHBIX PEAKIUAX, HUKHUN U BEPXHUH MPEAEIIbl BOCIUIAMEHEHHUS.



Karanu3. ['omoreHHelli u rereporeHHblii KaTaiu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KAaTaJIUTUYECKUX peakuui. BiausHue karaamsaTtopa Ha TEPMOJUHAMHYECKHE U KHUHETUYECKUE
napaMmeTpsl peakiuu. CeleKTUBHOCTh KaTalu3aTopa, KaTaJIuTHUecKas aKkTUBHOCTh. | OMOTe€HHBIN
karanu3. CIUTHBIA M pa3[eNbHbI MEXaHW3Mbl KaTAIUTUYECKOIO IEHUCTBUSA. DHEPreTUYECKUE
JiarpaMMbl B3aUMOJICHCTBUS peareHTOB ¢ KaTanu3aTopoM. O0muii u cieruuyuecKuii KUCIOTHO-
OCHOBHOM Karanu3. Katanus KoMIuleKcaMH NEpeXOIHbIX MeTauloB. DepMEHTATUBHBIN KaTallus.
['ereporennslii kartanu3. TUIBl TETEPOr€HHBIX KaTaJM3aTOpPOB. 3akOH JIEHCTBYIOIIMX
noBepxHocrel. KuHeTrka reTeporeHHbIX peakiiuid.

4.

O0beM yueOHOH TMCUNIIUHBI:

4.1. Oynas dopma:

B B actponom.
. B akanem.
Bunpl yaeOHoI paboThI 3aUETHBIX yacax
Jacax
eIMHULIAX

O0mas Tpy10eMKOCTb JMCIUILTHHBI 5.0 180 135
10 y4eOHOMY IIAHY
Kounrakrhas pa6ora (KP): 1,8 64 48
Jlexuunu (Jlek) 0,9 32 24
[IpakTuueckue 3ansatus (113) 0,9 32 24
CamocrositesibHas padora (CP): 2,2 80 60
Bup xoutpoJsi: 3a4er / 3k3amMeH 10 IK3aMeH IK3aMeH

’ (36) (27)

4.2. 3aounas ¢popma:
B B actponowm.
. B akanem.
Bunel yue6HoI paboThl 3a4€THBIX yacax
yacax
eIMHULIAX

O0mas Tpy10eMKOCTb JMCIUILTHHBI 5.0 180 135
10 y4e0HOMY IUIAHY
Kounrakrnas pa6ora (KP): 0,44 16 12
Jlexumu (Jlek) 0,22 8 6
[Tpaktnueckue 3ansatus (I13) 0,22 8 6
CamocrositesbHas padora (CP): 4,31 155 116,25
Bup xonTpoJsi: 3a4er / Ik3aMeH 025 9K3aMeH JK3aMeH

’ ©) (6,75)

AHHOTaNUA padovel MPOrpaMMbl TN CIIUILIHHBI

«XuMHnYecKkasi KHHeTHKA CHHTe3a oprannvecknx coenunennii» (b1.B.J1B.09.02)

1.

2.

Heanr aucumnmiauHbl — cHOpMHUPOBATH 3HAHUS Yy OOydYaromIerocss 00 OCHOBHBIX
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAaHUs XHMHUYECKHUX MPOLECCOB, IYTAX
BBISIBJICHUA METOIOB, ITO3BOJIAIOIINX YCTaHaBJIMBATh npupony CKOPOCTh-
ONpeNeNsAoIeld CTalu W JIeJaTh BBIBOJbI O BO3MOKHOM MEXAHHM3ME pEaKIuH,
IMOHUMATh POJIb KaTajaru3a JJId XUMHUYECKON TEXHOJIOTHH.

B pe3yabrare wu3dydeHHs [JAUCHUILVIMHBI O0y4YalIIMiC MO MporpamMme
0akaJjiaBpUaTa J10JIKeH

Obnaoams crnenyromumu npogeccuonanvuvimu (I1K) kommnereHIusIMU:
— CIIOCOOHOCTBIO TUIAHMPOBATh U MPOBOJAUTH (DU3UYECCKUE U XUMHUYECKHE SKCIIEPUMEHTHI,

MMpOBOAUTDH o6pa60TKy HUX PE3YyJIbTATOB U OLICHUBATH ITOTPCHIHOCTH, BBIABUT'ATh THIIOTC3bL
N YCTAHABJIMBATH TpPaHULIbl UX MNPHUMCHCHUSA, MPUMCHATH MCETOAbBI MATCMATHYCCKOI'O
aHaJIn3a U MOACIIMPOBAHUS, TCOPCTHICCKOI'O U SKCIICPUMCHTAJIBHOT'O HCCIICAOBAaHUA (HK-
16);



— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (DM3MYECKUX TEOPHHA Ui PELICHUS
BO3HHUKAIOMINX (U3NYECKHX 3a]la4, CaMOCTOSITEIBHOIO MPHOOpPETeHUs (PU3NUECKUX
3HAaHUH, Ui TOHUMAaHWUSA NPUHIUIIOB PabOThl MPUOOPOB M YCTPOHCTB, B TOM YHCIE
BBIXOISIINX 33 PEJIeibl KOMIIETCHTHOCTH KOHKpeTHOoro Hanpasienus (I1K-19).

3nams:

— OCHOBHbIE KUHETUYECKUE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMUUECKUX PEAKLINM;

— TEOPUM XUMUYECKOW KMHETHUKH, IIyTH TEOPETUYECKOr0 pacdyera CKOPOCTEH XMMHUYECKUX
peakuuii U1 OrpaHU4YEeHUs] B IPUMEHUMOCTH PaCYETHBIX METOI0B;

— OCHOBBI TE€OpUHM (OTOXMMHUYECKMX U LENHbIX peakUuil, peaknuuili B pacTBopax.
O0COOEHHOCTH MX CTaJIMHHOrO MPOTEKAHUS U YCIOBUS OCYILECTBICHMUS;

— OCHOBHBIE YEpPTbl T'OMOI€HHOIO M TE€TEPOr€HHOTO0 Karajau3a, IPUYUHBl YCKOPECHHS
XUMHUUYECKOI'0 IIpoLiecca B IPUCYTCTBUU KaTalu3aTopa.

Ymemu:

— IPUMEHATH TEOPETUYECKUE 3HAHUS U OKCIEPUMEHTAJIbHbIE METOJbl HCCIEIOBAHUS
(Gu3n4ecKoil XMMHMU AJIs1 pEeIleHUs] BOIPOCOB, BO3SHUKAIOIUX MNPU M3YYEHUU KUHETUKU
XAMHYECKUX PEAKIIUM;

— HaxOoAMThb CKOPOCTb U YCTaHABJIMBATh MOPSIOK XUMUYECKON pEaKLnu;

— IPOBOAUTH aHAIU3 U KPUTUUYECKU OLICHUBATh IOJTY4YEHHbIE SKCIIEPUMEHTAIbHbIE IaHHBIE,
0000111aTh 1 Jes1aTh 000CHOBAaHHBIE BBIBOJIbI HA 0a3e MPOBEIEHHBIX OMBITOB.

Braoemy:

— 3HAHMUAMU OCHOBHBIX 3aKOHOB XMMHYECKOW KMHETHKH, BIMSHUS PA3IUYHBIX (PAKTOPOB
(TeMrieparypsbl, 1aBI€HUS, KaTaJIM3aTOpa) Ha CKOPOCTh XMMHUECKON peaKIIUHU.

— KOMIUIEKCOM METOJOB OIIPENEICHHUS NTOPsIKA U CKOPOCTH pEaKLUU;

— TOJIXOJaMH Uil YCTAHOBJIEHUS JIMMUTUPYIOLIEH CTaguud M MEXaHH3Ma H3ydyaeMoi
XUMHUYECKON PEaKLMH.

3. Kpartkoe conepxanue TuCHUMIIMHBI

Xumuyeckas KHHeTHKA. CKOpOCTh XMMHUYECKON peaKkLiuU, KOHCTAHTa CKOPOCTH, OPAI0K
U MOJIEKYJIIpHOCTh peakuuu. KuHetnka HeoOpaTuMbIX peakuuit 1-ro, 2-ro, 3-ro u HyJIEBOTO
nopsiakoB. JluddepeHunanbHble ¥ MHTErPAIbHBIE METOJbl ONPEACICHUS MOpPSJIKAa PEeaKIHH.
Crnosxnble peakuuu. [IpUHIMI HE3aBUCUMOT'0 IPOTEKaHUS 3JIEMEHTApHBIX peakuuid. OOpaTuMmsble,
napauleJIbHBIE U MOCIIEI0BATENbHbIE peakuu 1-ro nopsaaka. [IpuHIyMn IMMUTHPYOLIER cTaaun
MOCJIe0BATENbHON XUMUUECKON peakii. MeTo/1 KBa3uCTallMOHAPHBIX KOHIIEHTpAIHi, 00J1acTh
npuMeHeHHs. BiusHue Temmeparypbl Ha CKOPOCTb peakiMM, MpUOJIMKEHHOe MpaBuio BaHT-
I'opda. YpaBuenue Appenuyca, nuddepeHranbHas U HHTErpajibHble (OPMBI ypaBHEHUS.
OKcloOHeHIManbHas ~ ¢Gopma  ypaBHeHHs  AppeHHuyca. OHeprus ~ akTUBalUM U
NPEPKCIIOHEHIIMATIbHBIA MHOKUTENb.

Teopun XMMHUYECKOW KMHETUKH: TEOPHUs aKTHBHBIX COYJApEHUH U TEOpUS MEPEXOTHOTO
cocrossaust TIIC (aktuBupoBanHOro komiuiekca). OcHoBHbie monoxeHuss TAC, mexaHusm
aKkTUBalMU MoJekyd. KoHcTaHTa cKOpocTH OMMOJIEKYJSpHOM peakiuu. PU3NYECKUH CMBICIT
MPEIPKCIIOHEHIIMAIBHOTO MHOXHTENS W HJHEPrud aKTUBAllMM B paMKax TEOPUM AKTHUBHBIX
coynapenuii. Crepudeckuil (pakrop, HEOOXOAUMOCTh €r0 BBEACHUS B KHHETUUECKOE YpaBHEHUE
peakuuu. JIOCTOMHCTBA M HEJOCTAaTKM TEOPUM AaKTHUBHBIX COyZapeHuil. MexaHn3m
MOHOMOJIEKYJISIPHBIX ra30BbIX peakunii B pamkax TAC. Cxema JIunnemana. Teopus nepexoaHoro
cocrosiHus (aktuBupoBaHHoro komiuiekca) (TIIC wimm TAK). OcnoBuble nonoxenust TIIC,
KMHETUYECKasi CXe€Ma pPEaKIuu. AKTHMBHUPOBAaHHBIM KOMIUIEKC M €ro csoicTBa. IloBepxHOCTB
noTeHuuaibHou 3Heprun. Koopaunara peakiuu, npoduiab MyTH peaklyu, SHEPTrus aKTHBALIUU.
OHTajbNMsl U DHTPONUS akTUBaluu. VcTonkoBaHME NPENdKCIIOHEHIMAIBHOTO MHOXHUTENIS U
CcTepuyecKkoro (hakropa B paMKax TEOpUU MEPEXOAHOr0 COCTOSIHUS. JOCTOMHCTBA M HEAOCTATKU
TEOPUH.

DoTOXUMHUYECKHE peakIuu. Xumuyeckue u (oTodu3nueckue CTajauH, BTOPHUYHBIE
nporeccel. Kunetnka goroxumuueckux peakuuid. CeHcHMOMIM3MpOBaHHBIE (POTOXUMHUYECKUE
peakuuu. llemHble peaknuu, MeXaHU3MBbl 3apOXKIACHHS, pa3BUTUS M OOpbIBa LIEMH.



HepasBeTBieHHbIE U pa3BETBIICHHBIE LICIIHBIE PEAaKLIMKU. BeposATHOCTHAS TEOPHUs pa3BETBICHHBIX
peakuuid. IlpenenbHble SBIECHUS B LEMHBIX PEAKIUAX, HWKHHA UM BEPXHUU MpEIEIbl
BocIuiaMeHeHusl. OCOOEHHOCTH NPOTEKaHUs XMMHUYECKUX peakluil B pacTBopax. KiueTouHslit
s¢¢ext. Kunernueckas cxema npoTekaHusi OUMOJIEKYJISIpHOM peakiuu B pactBope. [IpenenbHble
cillyual TPOTEKaHUs peakuuu. beictppie  (A(Py3MOHHO-KOHTPOIUPYEMBIE)  PEaKIHH,
TU(pPY3MOHHBIN TNpeien KOHCTaHThl CKOPOCTH peakuuu. YpaBHeHue bpencreaa-boeppyma.
KuHeTrka MOHHBIX peakiui B pacTBOpax. BiMsiHuE HOHHOM CHIIBI PACTBOPA HA CKOPOCTh PEAKLIAN
C ydacTMeM HMOHOB. MakpokuHeTtuka. Ponb nuddy3un B KMHETHKE I'eTEpOr€HHBIX PEaKLMM.
Paznuunbie pesKuMBI IPOTEKAHUS PeaKUUi (BHELTHSSI KHHETHYECKasi 001acTh; 00J1aCTH BHELTHEH
Y BHYTpeHHEH nuddy3un).

Karanu3. ['omoreHHelli u rereporeHHblid katanu3. (OCHOBHbIE 3aKOHOMEPHOCTH
KaTaJIUTUYECKUX peakuui. BiausHue karanusaTtopa Ha TEPMOJUMHAMHYECKHE UM KHUHETUYECKUE
napaMmeTpsl peakiui. CeleKTUBHOCTh KaTalu3aTopa, KaTaJIuTHYecKas aKTUBHOCTh. | OMOT€HHBIN
karanu3. CIUTHBIA U pa3[esIbHBI MEXaHW3Mbl KaTAJIMTUYECKOrO NEUCTBHA. DHEPreTHUYECKHE
JiarpaMMbl B3aUMOJICHCTBUS peareHTOB ¢ KaTanu3aTopoM. O0muii u cieruuyecKuii KUCIOTHO-
OCHOBHOM Karanu3. Katanus KoMIuleKcaMy NepexXoIHbIX MeTauloB. DepMEHTATUBHBIN KaTallus.
['ereporennslii Kartanu3. TUIBl TIETEPOr€HHBIX KaTaJU3aTOPOB. 3aKOH JEHCTBYIOIIMX
nosepxHocrell. KuneTtnka rereporenssix peakuuil. Teopun karanusa.

4. O0beM y4eOHOI TMCUUIIIUHBI:
4.1. Ounas dopma:

B B actponom.
N B akanem.
Bunet yueGHoI paboTh 3a4ETHBIX yacax
yacax
eIMHUIIAX

OO0mast Tpy10eMKOCTb M CHUILIHHBI 5.0 180 135
10 y4e0HOMY IUIAHY
Kounrakrnas pa6ora (KP): 1,8 64 48
Jlexuunu (Jlek) 0,9 32 24
[Ipaktuueckue 3ansatus (113) 0,9 32 24
CamocrositesbHas padora (CP): 2,2 80 60
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 10 JK3aMeH JK3aMeH

' (36) (27)

1.1. 3aounas ¢popma:
B B actponomM.
. B axanem.
Bunel yue6HoI paboTh 3a4ETHBIX yacax
gacax
eIMHULIAX

OO01asi TPY10€MKOCTh THCHHUIIHHBI 5.0 180 135
1o y4e0HOMY IUIAHY
Kounrakrnas pa6ora (KP): 0,44 16 12
Jlexumu (Jlek) 0,22 8 6
[Tpaktnueckue 3ansatus (I13) 0,22 8 6
CamocrositesbHas padora (CP): 4,31 155 116,25
Buja xonTpoJsi: 3a4er / 3k3aMeH 025 IK3aMeH JK3aMeH

’ 9) (6,75)

AHHOTanuA padoyeil NPOrpaMMbl IHCHUAILTHHBI

«OCHOBBI KBAHTOBOW XUMHUH opranuvecknx coequnenuin» (61.B./1B.10.01)

1. Hean THCHMILIUHBI:

— JIOTHYCCKHU OPraHUu30BaAHHOC O3HAKOMIICHMC C OCHOBHBIMU ITIOHATHAMHA COBpCMCHHOﬁ

KBAaHTOBOM XHNMHUHU;




— H3y4EHUE OCHOBHBIX KBAaHTOBO-XMMHYECKMX METOAOB pacyeTa CTPOCHUS U CBOMCTB
XUMUYECKHUX CUCTEM;

— O3HAKOMJICHME C OCHOBHBIMM IpEACTABICHUSAMU O XHMHYECKOM CBA3M U
MEXMOJIEKYJIIPHBIX B3aUMOJECHCTBUSAX;

— O3HAaKOMJIGHHE C  OCOOCHHOCTSIMM  XHMHYECKOM  CBSI3UM,  MEKMOJEKYISPHBIX
B3aUMOJICVCTBUI U CBOMCTB MOJIEKYJIIPHBIX CUCTEM U IOJIUMEPOB;

— TIpUOOpeTeHHe  HABBIKOB  padOTBI €  OCHOBHBIMH  KBaHTOBO-XMMHUYECKHMHU
KOMITBIOTEPHBIMH IIPOTPAMMaMH, UCIIOIb3YEMBIMU Ha IIPAKTUKE.

2. B pe3yabrare wu3y4YeHHs [IHCUMIUIMHBI o0y4yaloumiicd 1o mNporpaMmme
0akaJjiaBpuaTa J10JIKeH
Obaaoams crienyromumu npogeccuonarvuvimu (I1K) kommereHIusIMU:

— CHOCOOHOCTBIO IJIAHUPOBATH U MPOBOJUTH (PU3MUYECKUE U XUMUYECKUE IKCIEPUMEHTHI,
POBOJIUTH 00pabOTKY UX Pe3yabTaTOB U OLIEHUBATH MMOTPELUTHOCTH, BBIABUTATh TUTIOTE3bI
Y YCTAaHABJIMBATh T'PAaHULIbl UX IPUMEHEHHUs, NPUMEHATb METOJbl MATEMaTUYECKOIO
aHaJIM3a U MOJEJIMPOBAHUS, TEOPETUUECKOT0 U SKCIIEpUMeHTanbHOro uccaeaopanus (11K-
16).
3nams:

— OCHOBHBIE IOJOKEHUSI KBAHTOBOM XMMHH, COBPEMEHHON TEOPUU XMMHYECKOW CBSI3U U
MEXMOJIEKYJIIPHOTO B3aUMOJCUCTBUS W NPUMEPHl €€ INPHUMEHEHHS K KOHKPETHBIM
XUMUYECKUM CHCTEMaM;

— IPUHLHUIBI KOJWYECTBEHHOM XapaKTepUCTUKH ATOMHOM M 3JIEKTPOHHOW CTPYKTYpBI
MOJIEKYJIIPHBIX CUCTEM U IOJIUMEPOB;

— OCHOBHBIC B3aMMOCBSI3M MEXIY OJJIEKTPOHHOH CTPYKTYpOH M (PU3HKO-XMMHUYECKHUMU
CBOMCTBAaMH BEILIECTB, JIEJKAIIUE B OCHOBE YIIPaBJIEHUSI CBOMCTBAMU;

— BO3MOYKHOCTHM OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHYECKHX PACUYETHBIX METOJIOB U
00JacTH UX MPUMEHUMOCTH.

Ymemn:

— IPUMEHATH KBAHTOBO-XMMHUYECKHE MOAXOJbI U METOJbI I pacdyeTa, UHTEPIPETAlUNA U
MIPEICKA3aHMs CTPOCHHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U TIOJMMEPOB.

Braoemy:

— JJIEMEHTapHBIMHM HaBbIKAMH IPUMEHEHUS KBAHTOBO-XMMHYECKUX MOJIXO0/I0B U METOJIOB U
MHTEPIPETALMU PE3yJIbTATOB IPU PELICHUH IMPAKTUYECKUX TEXHOJIOTMYECKUX 3aJad U
CTaHIAPTHBIMH KBAaHTOBO-XUMHUYECKUMH KOMITBIOTEPHBIMU MPOrPAMMaMH.

3. Kpartkoe coaepxaHne JUCHMIIIMHBI
Beenenue. IlpenMer kBaHTOBOW XMMHUHU. POJIb KBaHTOBOM XMMHHM B OMUCAHUM XUMHUYECKUX
SABJIEHUN U NPOLECCOB. B3auMOCBA3b KIIACCUUYECKON M KBAHTOBOM MOJIEJIEH MOJIEKYII.

Moayas 1. O0uue npUHITUITE KBAHTOBOW XUMHUHU
OCHOBHBIE TOJIO)KEHUSI KBAHTOBOW MEXaHUKH. BapuallMOHHBIA METO/ HaXOXKJEHUS BOJIHOBBIX
¢yskuil. [IpubnuxeHre He3aBUCUMBIX YacTHIl. MeToJ1 caMOCOTIaCOBAaHHOTO IMOJIS JIsl aTOMOB.
[TpubnmkeHne NeHTPaIbHOTO MOJA. ATOMHBIE OpOUTANIN U UX XapAKTEPUCTUKH.
OnHO3IEKTPOHHBIE U MHOTOJIEKTPOHHBIE BOJIHOBBIE (DYHKIIMU M METO/bI UX pacyeTa.
AHTUCUMMETPUYHOCTh DJIEKTPOHHON BOJHOBON (yHKunu. CnuH-opburtanu. JlerepMHUHAHT
Cnenitepa. Benenume B meroasl Xaptpu-®oka um Kona-Illama, xumuueckas  TpakTOBKa
pe3ynbTaTOB. DIEKTPOHHBIE KOH(PHUTYpAIIUU aTOMOB C TOUKH 3PEHUS KBAHTOBOM XUMUH.

Monayab 2. MeToibl KBAHTOBOW XUMUHU
[Tpubnmxenne boprHa-Onmnenrelimepa, aanadaTudeckuil MOTEHIUAT U TMOHATHE MOJIEKYJISIPHON
cTpykTypbl. Metonsl Xaptpu-®oka u Kona-Illama qst monekyssl. [pubmmxenne MO JIKAO.
DJeKTpoHHas Koppesuus. MeTo KoH(UTypallmOHHOTO B3auMOoAeHcTBUS. Teopust BOZMYILICHHA.
Pacder sHeprum nuccoruanui XUMUYECKUX CBS3EH.
Hepapxust MeTO1I0B KBaHTOBOM XuMHH. Heammupudeckas kBaHToBasi XuMusi. bazucHeie GyHKIIUN
JUTSL HEOMITUPUYECKUX PAcyeTOB. ATOMHBIE U MOJIEKYJIIpHbIe Oa3ucHble HaOophl. Posb 0a3ucHbIX
¢GyHKUMH B omuMcaHMM CBOMCTB Moiekyn. [lomysmnupuyeckue wmeronsl. BaneHTHOE



npubimkeHue. m-3IeKTpoHHoe npubmpkenne. Meron Ilappuzepa-Ilomna-Ilappa. IIpoctoit u
pacIMPEHHBIA METO/IbI XIOKKEJIA.
ToyHOCTh KBAHTOBO-XUMHUYECKUX PACUETOB CBOMCTB MOJIEKYIL.

Moayab 3. Xumudeckasi CBSI3b U MEXMOJIEKYJIIPHBIE B3aUMOICHCTBUS
OpOuTtanbHast KapTUHA XUMUYECKOH CBA3H. KOHCTpYKTHBHAS M IECTPYKTHBHASA MHTEp(EpeHLINs
opbuTtaneii. MonekynspHble OpOUTaTU U UX CUMMETpuiiHas kiaccudukanus. KoppensunoHusie
JarpaMMbl. DJIEKTPOHHbIE KOH(UTYpAllMM JBYXaTOMHBIX MOJIEKYJd. AHaIM3 3aCeICHHOCTEU
opOutaneit o Mammkeny. [loHsaTHE 0 3apsaax ¥ MOpsIKax CBS3EH.

[IpocTpaHCTBEHHOE  pacHpelelieHHe JJICKTPOHHOW IJIOTHOCTH W XMUMHYECKas  CBS3b.
MexmoitekyisapHbie  B3aumojercTBus. JlehopmarimonHas 3IeKTpOHHAs IUIOTHOCTh. Cuilbl B
MOJICKYJIax.
3akmoueHue. KBaHToBass XMMHS KaK HHCTPYMEHT ITPOTHO3a B XUMUHU.
4. O0beM y4eOHOI TMCUUTIHHBI:
4.1. Oynas dopma:
Bunsl yueOHoI paboThI B 3aueTHbIX B akanewm. B actponom.
SAMHUIIAX gacax yacax
OO0masi Tpy10€eMKOCTb M CHUILIHHBI 110 3.0 108 81
Y4eOHOMY IIaHY
Kounraktnas pa6ora (KP): 0,9 32 24
Jlexuunu (Jlek) 0,45 16 12
[Tpaxtrueckue 3ansatus (I113) 0,45 16 12
CamocrositesbHas padora (CP): 2,1 76 57
Bupa xonTpoJIsi: 3a4er / 3k3aMeH _ 3aver ¢ _
OLICHK O
4.2. 3aounas dopma:
Bunst yueGHoii paboThl B 3aueTHBIX B akagem. B actponom.
CIMHUTIAX qacax gacax
OO0wmast Tpy10eMKOCTh M CUUILIHHBI 110 3.0 108 81
Y4eOHOMY ILIaHY
KonraktHas patora (KP): 0,22 8 6
Jlexuuu (Jlek) 0,11 4 6
[Tpaktuueckue 3ansatus (I113) 0,11 4 6
CamocrositesbHas padora (CP): 2,67 96 72
Bupa xonTpoJsi: 3a4er / 3k3aMeH 0,11 3ader ¢ 3ader ¢
OLIEHK O OLIEHK O
(4) @)

AHHOTanuA padoveil MPOrpaMMbl TUCHUILIHHBI
«BBenenne B xumnueckyo texuosoruio» (b1.B./IB.10.02)

1. Heap AUCHUIIUHBI — ¢(HOPMUPOBATH 3HAHKS Yy 00YJAOIIErocs B 00JIaCTH TEXHOJIOTHH
MOJIYYCHHUS OPTAaHWYECKUX BEIIESCTB, PACKPBITh €€ SKOHOMHYECKYIO, IKOJIOTHUYECKYIO
3HauuMoOCTHU i Poccun.

2. B pe3syabrare wu3ydeHus

0akajaBpHUaTa q0JIKEH:
Obnadams cnenyrouumu npogheccuonanvrvimu (1K) kommnereHmusamMu:
— CHOCOOHOCTBIO IIAHUPOBATH U MPOBOJUTH (DU3MUYECKUE U XUMUYECKUE IKCIEPUMEHTHI,
MIPOBONTH 00PabOTKY UX Pe3yJIbTATOB M OICHUBATH MOTPEITHOCTH, BBIIBUTATh THIIOTE3bI
U YCTaHABIHMBATh TPAHUIBI UX MPUMEHEHHS, MPUMEHSITh METOAbl MAaTeMaTHYECKOTO
aHaJIM3a ¥ MOACTMPOBAHHUS, TEOPETHUECKOTO M IKCTIEPIMEHTaBbHOTO uccnenoBanus (11K-

AMCUMILIMHBI  00y4amouuiics 1m0 mnporpamme



16).
3nameo:

- HCTOPHUIO PA3BUTHA U OCHOBLI XHUMHYCCKOMN TCXHOJIOTHH,
- OKOHOMHYCCKYIO 3HAYMMOCTb XUMHYCCKUX TEXHOJIOTHH.

Ymemn:

- COOTHOCHUTHb COBPEMEHHBIC JOCTHUKCHUA XUMHYECKOHN TEXHOJIOTHUH C O6H.[CI>1 MeTOHOHOFHeﬁ

CCTCCTBO3HAHMA,

- COBEpIICHCTBOBATH U Pa3BUBATh CBOW MHTEIICKTYaJIbHBIH YPOBEHb B MPOQECCHOHAIBHOMN

NEATEIbHOCTH.
Braoemy:

— OCHOBHBIMH HNPHUHIOHUIIAMHU CTPATCTUH OPraHUICCKOI0 CUHTC3a,

- TOHATHSIMH 00 OCHOBHBIX HAaYYHO-TCXHHUYCCKUX HpO6J’ICM3X N ICPCIICKTUBaxX PasBUTHUA
IMPOU3BOACTBA OPraHUYCCKUX BCIICCTB.

3. KpaTlcoe coaepikaHue NTUCHUIIJIUHDBI:

Hucnunnuua «BBegeHue B

XUMHYECKYIO

TCXHOJIOTHIO»

JacT

o0yyJaromemycs

BO3MOXKHOCTH HOHSITH COBOKYITHOCTh CIEIU(PHIECKUX 0COOCHHOCTEH XUMHYECKUX IPOU3BOJICTB
Poccun, koTopbie UMEIOT CBOIO UCTOPHIO pa3BUTHsA. Oco00e BHUMaHUE yAEIAETCs ChIpbeBOM 0aze

CTpaHbl, a TAKXKC PAaCCMOTPCHHUIO OCHOBLI XHUMHYECKOH TEXHOJIOTHH B MOJIYYCHHUHN OPraHUYICCKUX

BCHIICCTB. KakoBa ee POJIb B pa3BUTHU CTPAHbI U IUBUJIN3AlIUU B LICJIOM.

4.00beM yueOHOH TUCHMILIUHBI:

4.1.0Ounas dopma:

Bunel yue6HoI paboTh B 3auerHbIX B akanem. B actponom.
SAMHUIIAX Jacax yacax
OO0masi Tpy10€eMKOCTh M CHUILIHHBI 110 3.0 108 81
Y4eOHOMY IIaHY
Kounrakrnas pa6ora (KP): 0,9 32 24
Jlexumnu (Jlek) 0,45 16 12
[Tpaktrueckue 3ansatus (113) 0,45 16 12
CamocrositesbHas padora (CP): 2,1 76 57
Bupa xonTpoJsi: 3a4er / IK3aMeH _ 3ader ¢ _
OLleHKOM
4.2.3ao4Has ¢popma:
Bunel yue6HoI paboTh B 3aueTHbIX B akanem. B actponom.
SAMHUIIAX Jacax yacax
OO0mast Tpy10eMKOCTh M CHUILIHHBI 110 3.0 108 81
Y4eOHOMY IIaHy
Kounrakthas patora (KP): 0,22 8 6
Jlexuuu (Jlek) 0,11 4 6
[Tpaktuueckue 3ansatus (I113) 0,11 4 6
CamocrositesbHas padora (CP): 2,67 96 72
Bupa xonTpoJsi: 3a4er / 3k3aMeH 0,11 3ader ¢ 3ager ¢
OLIEHK O OLleHKOI1
(4) 3)

IpakTuku (b2)

AHHOTanuA padoyeil MPOrpaMMbl JTHCHUAILTHHBI

«IIpaKkTHKa 10 NOYYEHHUIO IEPBUYHBIX PO eCCHOHANBHBIX YMEHUI U HABBIKOB, B




TOM YHCJIe MEPBUYHBIX YMEHHUI H HABBIKOB HAYYHO-HCCJIEI0BATEIbCKOM
npesteabHocT» (B2.B.01(Y))

1. Heap AMCHUIUIMHBI — TIOJTYYEHUE CTYACHTAMH OOIIMX MPEACTaBICHUN 00 OCHOBHBIX
BUJAX TOJMMEPOB M MOJIMMEPHBIX KOMIO3MIIMOHHBIX MaTepuUajoB Ha HX OCHOBE,
3HAaKOMCTBO C XMMUYECKOH TEXHOJIOTHEN UX MOIY4YEHUS, a TAK)KE MOTyYSHHE TEPBUYHBIX
npodeccuoHabHBIX YMEHUH U HaBBIKOB IIyTEM CaMOCTOATEIBHOTO TBOPUYECKOTO
BBITTOJIHEHUS 33/1a4, TIOCTaBJICHHBIX MPOTPAMMOM MPAKTHKH.

2. B pe3yabrare H3yYyeHHs] JMCUMILUIMHBI oOyYyalwIluiics N0 mNporpamMmme
0akajaBpUaTa 10JIKEH:

Obnadams cnenyromumu npogheccuonanvrvimu (I1K) koMmrereHusIMu:

- CHOCOOHOCTBIO HCIIOJIB30BaTh IPaBHUJa TEXHUKU OE30MaCHOCTH, MPOM3BOJCTBEHHOM
CaHUTapuH, MOKapHOH OE30MacCHOCTH W HOPMBI OXpaHbl TPyJa, U3MEPITh U OLICHUBATDH
napamMeTpsl  MPOU3BOJACTBEHHOTO  MHKPOKJIMMAaTa, YpPOBHS  3albUIGHHOCTH |
3ara3oBaHHOCTH, IIIyMa, U BUOpaIuu, ocBeieHHocTH padounx mect (ITK-5);

- CHOCOOHOCTBIO HAAXHBATh, HACTPAUBATh M OCYIIECTBISATH MPOBEPKY 0OOpPYIOBaHUS H
nporpamMusix cpeacts (ITK-6);

- CHOCOOHOCTBIO TIPOBOAWTH AaHAIHM3 CHIPbS, MAaTEPUAIOB W TOTOBOW MPOAYKIHH,
OCYIIECTBIIATH OIIEHKY pe3ynbTaroB aHanu3a (I1K-10);

- CHOCOOHOCTBIO TUTAHUPOBATh M MPOBOAMTH (PU3MUYECKHE M XUMHUYECKUE HKCIEPUMEHTEHI,
MIPOBOAUTH 00PabOTKY UX Pe3y/IbTaTOB M OLEHUBATH MOTPEITHOCTH, BBIIBUTATH TUIIOTE3bI
¥ YCTaHABIMBATH TPAHUIBI MX TPUMEHEHUS, MPHUMEHSATh METOJbl MaTEeMaTHYECKOTO
aHaJIM3a U MOJEIIMPOBAHUS, TEOPETUUECKOTO U dKCIIepuMeHTanbHoro uccneaoBanus (1TK-
16);

- TOTOBHOCTHIO HCIOJB30BaTh 3HAHHME CBOWMCTB XMMUYECKUX AIIEMEHTOB, COCIMHEHHH M
MaTepuajoB Ha UX OCHOBE JUIsl pellieHus 3ajad npodeccuoHanbHoi aesrenpbHoctu (I1K-
18);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWS OCHOBHBIX (DH3MUYECKHX TEOPHH IS pElIeHHS
BO3ZHUKAIOIIUX (PU3UYECKUX 3a7ayd, CAMOCTOATENBHOTO MPUHOOpETeHUs (UIHUECKUX
3HaHUH, Ui TIOHUMaHHUSA NPUHIUIIOB pabOTHl MPUOOPOB M YCTPOHCTB, B TOM YHCIE
BBIXOJISIIHX 32 TPeIeIIbl KOMIIETEHTHOCTH KOHKpeTHOro HanpasieHus ([TK-19);

- TOTOBHOCTBIO H3yYaTh HAYYHO-TEXHHUECKYI0 HH(OpMAIUIO, OTEYECTBEHHBIH W
3apyOexKHbIil OnbIT 0 Tematrke uccienoanus (ITK-20).
3nams:

- OCHOBHBIE KJIACCHI OPraHMUECKUX COCTUHEHUN;

- OCHOBHBIE CIIOCOOBI W TEXHOJOTHYECKHE TapaMeTphl MPOU3BOJICTBA W/WIM CHHTE3a
OpPraHUYECKUX COeIMHEHUH.

Ymems:

- OIpeNeNATh KiacC ¥ Ha3HAYeHUEe OPraHMYeCKOro COeAMHEHUS 10 (popMyJlie U 110 BUY.
Braoemy:

- KOMIUJIEKCOM NEPBOHAYAJIbHBIX 3HAHUN U MpEICTaBlIEeHUI 00 opraHn3aluy Mporu3BOCTBA
pa3IMYHBIX OPTaHUYECKUX COCTNHEHHIA;

- HaBBIKAMH M3JI0)KEHUS MOJYYEHHBIX 3HAHMH B BHJE OTYETa O MPOXOXKJICHUM MPAKTUKH,
OTHCAHMsI MCXOJHBIX MaTEPHAIIOB, TEXHOJOTUYECKOH CXEMBI MPOW3BOJCTBA, KOHTPOJIS
Ka4yecTBa FOTOBOW MPOJYKIUH.

3.Kparkoe cogepxanue 1uCUMIIUHBI:
VYuebHasg mpakTHKa TPOBOAUTCA B 4 cemecTpe B (OpMe TEOPETHUECKUX 3aHATUH U
JKCKYpCHUH.
1. OsHakoMjeHHE C HCTOPHUEH MPOM3BOJICTBA W/WIM TEepepaboTKH OpraHMYECKUX
COCIMHEHUH, NCXOHBIMU TIPOTYKTAMH JIsl MX TIOTY4ICHUSI.
OpraHnyeckne BEIIECTBA U UX MECTO B HCTOPUH YejoBedecTBa. [IepCcreKTHBBI pa3BUTHS

(GyHKIIMOHAJIBHBIX MaTepUAIOB HA UX OCHOBE.



[Tocemienne TeMaTHYECKUX FKCIO3UILINI MY3€€B U BBICTABOK.

2. TlocemeHne MAEUCTBYIOUIMX TMPEANPUATHI TO TNPOU3BOJCTBY WM TIepepadoTke
MIPOMEKYTOUHBIX MPOIYKTOB.

O3HaKOMJICHHE ¢ OCHOBHBIMH TEXHOJIOTHYCCKUMH CTATUSMHU U CIIOCOOaMU MTPOU3BOJICTBA
OpPTaHWYECKUX COCIUHCHUIA, CBOMCTBAMH M3ICTUI 1 00JACTIMU X TPUMEHEHUSI.

3. O3HaKOMJIEHHE C TIEPCIICKTUBHBIMA HAYYHBIMU pa3padOTKaMu B 00JIACTH CO3/JIaHHS U
MIPUMEHEHHUSI HOBBIX OPraHUYECKUX COCAUHEHHUM pa3inuyHoro HazHayeHus. [locemenre HayqyHbIX
nabopatopuii Kadenp M 3HAKOMCTBO C OpraHu3amueil paboThl B HCCIIEIOBATEIbCKON
1abopaToOpUH.

4. [ToaroToBka oT4eTa O MPOXOXKICHUN y4eOHOM MPAKTUKH.

TpeOGoBaHusi, NpeabsIBIsIEMbIC K HAMCAHUIO U MPECTABICHUIO OTYETA.

KonkperHoe conep:kaHue y4eOHON MPaKTHUKU ONPEAEIseTcs C y4eTOM BO3MOXHOCTEH U
MHTEpECOB Kadeapbl, OpraHu3yIoUei MPaKTUKY, U IPUHUMAIONIEH OpraHu3aluy.
4. O0beM y4eOHOI NPaKTHKH (OYHasI U 3209HAsA (POPMBI):

Butbt yeGHoi paGoTsI B 3auetnsix | B akagem. | B actponom.
€AMHULIAX Jacax dacax
O0masi Tpya10eMKOCTh AHCHMILIMHBI
3,0 108 81
1o y4eOHOMY ILIAHY
CamocrositesbHas padora (CP): 3,0 108 81
CamocrosiTenbHOe HOJTyYyeHUe U
OCBOGHUE 3HAHUH, YMEHUH U HABBIKOB B 3,0 108 81
COOTBETCTBHUH C POrPaMMOM
Buja koHTpOJIAA: 3a4eT ¢ OLEHKOM - - _

AHHOTaNUA padovel MPOrpaMMbl TUCIUILIHHBI
«IIpakTiKa Mo Moxy4eHu o nNpogecCHOHATbHBIX YMEHUI M ONBITA NPO(EeCCHOHATILHOU
nesareabHocT» (52.B.03(I1))

1. Heap npakTHKHU — PAKTUYECKOE U3yUYEHUE TEXHOJIOTMUECKUX LIUKIIOB IIPOU3BOJICTBA
OpPraHMYECKUX COCIUHEHUN U MaTEepHalIOB HA UX OCHOBE, CTPYKTYpPBI IPEANPUATHUS, METOI0B
U OCOOEHHOCTEH ympaBiieHHMs MPOU3BOJACTBEHHBIM IpoueccoM. @PopMupoBaHue y
o0yyJaroIerocsi cnocoOHOCTH BOCHPOM3BOJIUTH TEXHOJOTHYECKUE MPOLECCHl MTPOU3BOICTBA
OpPraHMYECKUX COSAMHEHUN U MaTepUaioB HAa UX OCHOBE, B COOTBETCTBHUHU C PETIIAMEHTOM.

2. B pe3yabTare udy4eHust AUCUMILIMHBI 00y4aIOLIUIICH JOJIKEH:

Obnadams cnepyromiuMu npogeccuonanvrvimu (I11K) komnereHumsMu:

- CHOCOOHOCTBO M TOTOBHOCTBIO  OCYLIECTBIISATH TEXHOJIOTMYECKMH IpoLEecC B
COOTBETCTBUHU C PEIVIAMEHTOM U MCIIOJNb30BaThb TEXHUUYECKUE CPEACTBA IJI U3MEPECHMUS
OCHOBHBIX [TapaMETPOB TEXHOJIOTHYECKOTO Mpoliecca, CBOUCTB chIpbs U npoaykiuu (I1K-

1);

- TOTOBHOCTBIO IPUMEHATH aHATUTUUECKUE U YUCIIEHHBIE METO/IbI PEIICHUS TOCTABJIEHHBIX
3a1a4, MCIOJIb30BaTh COBPEMEHHbIE HWH(POPMALMOHHBIE TEXHOJOTHH, MPOBOJIUTH
00paboTKy MH(OPMAIMH C UCTIONB30BaHUEM MTPUKIIAJHBIX TPOTPAMMHBIX CPEJICTB Cephl
npodeccuoHaNbHOM e TeNIbHOCTH, UCIIOJIb30BaTh CETEBbIE KOMIbIOTEPHbIE TEXHOJIOTUHI
u 0a3bl TaHHBIX B CBOEH MpodeccroHalbHOI 001acTH, MaKeThl MPUKIAIHBIX IPOrpamMm
JUTSl pacyeTa TEXHOJIOTHYeCKHX mapamerpoB ooopynosanus (I1K-2);

- TOTOBHOCTHIO HCIOJIb30BAaTh HOPMATUBHbBIE IOKYMEHTHI [10 KAU€CTBY, CTAHIAPTU3AINH U
CepTUGUKAIMM TPOAYKTOB M M3AEIHHA, HJIEMEHTHl SKOHOMMYECKOI'O aHalu3a B
npaktudeckoit nestenpHocTH (ITK-3);



CHOCOOHOCTBIO IIPUHUMATh KOHKPETHbIE TEXHMUYECKHE peIIeHUus IpHU pa3pabdoTke
TEXHOJIOTUYECKUX MPOLIECCOB, BEIOMPATh TEXHUUECKUE CPEICTBA M TEXHOJIOTUU C YIETOM
IKOJIOTUYECKUX TocencTBri X npuMeHenus ([1K-4);

CHOCOOHOCTBIO HCIIOJIB30BaTh IpaBHJa TEXHUKH OE30MaCHOCTH, MPOHM3BOJCTBEHHOM
CaHMTApUH, NMOXKAPHOW OE30MaCHOCTH M HOPMBI OXPaHBI TPYAA, U3MEPATh M OLECHUBATH
napamMeTpsl  IPOU3BOJACTBEHHOIO  MMKPOKJIMMAaTa, YpPOBHsS  3albUIEHHOCTH U
3ara3oBaHHOCTH, IIIyMa, U BUOpaIuu, ocBeleHHocTH padounx mect (ITK-5);
CHOCOOHOCTBIO HaIaXXMBaTh, HACTPAUBaTh M OCYLIECTBIATh IPOBEPKY 00OpYIOBAHUS U
nporpamMusix cpeacts (ITK-6);

CIOCOOHOCTBIO MPOBEPSITh TEXHUYECKOE COCTOSIHUE, OPTaHU30BBIBATH MPO(YUIAKTHYECKHE
OCMOTPBI M TEKYUIM PEMOHT O0OPYAOBaHUS, TOTOBUTH OOOpPYIOBaHHWE K PEMOHTY H
npuHUMaTh o0opynoBanue u3 pemonta (I1K-7);

TOTOBHOCTBIO K OCBOCHUIO U DKCILTyaTallii BHOBb BBOAMMOr0 obopynoBanus (I1K-8);
CIOCOOHOCTBIO aHAIM3UPOBATh TEXHUUECKYIO IOKYMEHTALINIO, T010MpaTh 000PYAOBaHHE,
TOTOBHUTH 3asBKU Ha MPUOOpeTeHre U peMOHT 00opynoBanust (ITK-9);

CIOCOOHOCTBIO TMPOBOAMUTH AaHAJIM3 ChIPbsi, MaTEpUAOB U TOTOBOM HIPOAYKIHH,
OCYIIECTBIIATH OIIEHKY pe3ynbTaroB aHanu3a (I1K-10);

CHOCOOHOCTBIO  BBISBIATH M YCTPAHSATh OTKIOHEHUS OT PEXKHUMOB  PabOTHI
TEXHOJOTUYECKOr0 000PYI0BaHUSI U ITAPAMETPOB TexHOIoruueckoro mnpoiecca (I1K-11);
TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHE CBOHCTB XMMHYECKHX DJIEMEHTOB, COCIAWHEHHHA H
MaTepuajoB Ha UX OCHOBE JUIsl pellieHus 3a1ad npodeccuoHanbHoi aesrenpbHoctu (I1K-
18);

TFOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHMsS OCHOBHBIX (DU3MUECKUX TEOpUIl A pelIeHUs
BO3HHUKAIOIIMX (U3NYECKUX 3a/ady, CaMOCTOSTEIbHOIO MPHOOpeTeHUs (PU3NUECKUX
3HAHUM, AN MOHMMAHUS NPUHIMIIOB paboThl MPUOOPOB U YCTPOMCTB, B TOM YHUCIIE
BBIXOJISIIIMX 32 TPe/IesIbl KOMIIETEHTHOCTH KOHKpeTHOro HanpasieHus ([TK-19);
TOTOBHOCTBIO HM3y4aTh HAyYHO-TEXHUYECKYI0 HMH(POPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccnenoanus (I1K-20).

3name:

TEXHOJOTMYECKHE TPOIECCHl W OCHOBHOE  TEXHOJIOTHYECKOE  O00OpyIOBaHUE,
UCIIOJIb3YEMOE B MTPOU3BOJICTBE OPTAHUYECKUX COSAMHEHUN U MaTepUAIOB HA MX OCHOBE;
OCHOBHBIC TIPUHITUIIBI, METOJIBI U (DOPMBI KOHTPOJISI TEXHOJIOTUYECKOTO MPOoIecca U KauecTBa
TPOTYKLIH;

OCHOBHBIC HOPMATHBHBIC JIOKYMEHTHI 1O CTAHAAPTU3AIMK M CEPTUPHKAINK TPOTYKIIU
MPEANPUATHIN 110 IPOU3BOICTBY MOHOMEPOB, MTOJIMMEPOB U MaTepUaIoB HAa UX OCHOBE;
MpaBWJIa TEXHUKH OE30MacHOCTH M TPOM3BOJCTBEHHON CAHHUTAPHH; OPTaHH3AIMOHHYIO
CTPYKTYpY NPEATNPUSATHUSI.

Ymemn:

UCIIONIb30BAaTh TEXHUYECKHE CpelICTBa /sl MW3MEPEHHs OCHOBHBIX [apaMeTpoB
TEXHOJIOTHYECKOTO IMPOTIeCcCa, CBOMCTB CHIPhS ¥ MTPOTYKITUH MPESAPUATHI OPraHHIECKOTO
npodus,

AHATM3UPOBATH TEXHUYECKYIO JOKYMEHTAIINIO, PEaTU30BhIBATh Ha MIPAKTHKE TPEOOBAHUS
HOPMAaTHUBHOM TOKYMEHTAIUH.

Brnaoemy:

METOJJaMU TPOEKTUPOBAHUSI TEXHOJIOTUYECKUX IUHUHM, MOa00pa TEXHOJIOTUYECKOTO
000pY/IOBaHUS U YITPABJICHUS TEXHOJIOTHYSCKHUMH MTPOIIECCaMH IPOW3BOJICTBA;
CMOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIIECTBIISITH TEXHOJIOTHUECKHI TIPOIIECC B COOTBETCTBUU C
pErJIaMEHTOM.



3. Kpartkoe cogep:xaHue NPOU3BOJACTBEHHOM MPAKTUKHU:

IIpon3BOACTBEHHAs IPAKTUKA COCTOUT U3 IBYX 3TAIOB:

® 03HAaKOMJICHHUE C TEXHOJIOTUSIMU OPraHUYECKUX IPOU3BOJCTB;

® [IPAaKTHUYECKOE OCBOCHME TEXHOJIOTMYECKUX IIPOLIECCOB U METOAOB HMX KOHTPOJSA HA
KOHKPETHOM MpPENpPUATUM 10 IPOU3BOACTBY OPraHMYECKUX BEUIECTB (MHAMBUAYAIBHOE
3aJlaHue).

a) O3HaKOMJIEHHE C TEXHOJOTHMSAMM IMPOU3BOJACTB MPOJYKTOB TOHKOI'O OPraHUYECKOIO
CHHTE3a OCYIIECTBISIETCS B BUAE IKCKYPCHIA Ha MPEANPUATHS COOTBETCTBYIOIIEro npoduis. [Tpu
MOCEIICHUN MTPEANPUATHS ¥ O3HAKOMJICHHH C €r0 JeSTeNbHOCThIO, OO0yYaroIIMiCs IOJKEH
YCBOUTH MaTepuall, HEOOXOIUMBIH JUIs MOATOTOBKH OTYETA MO MPAKTUKE.

OTueT 1o MpaKTUKE BKIIIOYAET:

- HICTOPUYECKYIO CIIPaBKY O IPEIIPUATHH;

- HOMEHKJIaTypPy BBIIIYCKa€MOM POAYKLUU;

- BUJIBI 1 HOPMBI pacxo/ia ChIpbEBbIX MaTEPUAJIOB;

- OIIMCaHNE OCHOBHBIX TEXHOJIOTMYECKHUX NIEPEIEIIOB IPOU3BO/ICTBA;

- MeTOIbl ¥ (POPMBI KOHTPOJISE TEXHOJIOIMUECKUX IPOLIECCOB;

- MEpOIpPUATHS 10 YCTPAHEHHUIO OTKJIOHEHUN (HapylIeHUil) PEeKUMHBIX [apaMETPOB
paboThI 000PYAOBAHUS U TEXHOJOTHYECKUX MPOIIECCOB.

0) [IpakTHueckoe OCBOCHHE TEXHOJOTHUECKUX TMPOLECCOB HA KOHKPETHOM IMPEIIPUSTHH
00y4aroluiicss OCYILECTBISET B COOTBETCTBUM C MHAMBHUIYAJIBHBIM 3a/laHUEM IO IPAKTHKE,
KOTOpOE BKJIFOYAET:

- U3y4YEHHE aCCOPTUMEHTA BBIITYCKAEMOW MIPOLYKIMH, UX BUIOB U MapOK;

- Tpe6oBanus I'OCT P u npyroit HOpMaTUBHOMN JOKYMEHTALIMU K KaUYECTBY BBIITYCKaEMOM
IPOJYKIIUH;

- U3YYEHHE CBIPbEBBIX MATEPUATIOB U METOJIOB BXOJIHOI'O KOHTPOJIS;

- U3y4ECHHE NTapaMETPOB TEXHOJIOTUYECKOTO MPOLECCA, IPEAYCMOTPEHHBIX B PEIVIAMEHTE,
Y METOJIOB €r0 KOHTPOJIS;

- OJIpoOHOE OINMCaHUE BUJA U TUIIA 00OPYAOBAHMS JJISl OCYLIECTBICHUS KOHKPETHOTO
TEXHOJIOTMYECKOT0 IPOLECCa;

- TEXHUKYy O€30MacHOCTH U JeicTBHA pabodyero mepcoHasa MpH Ype3BbIYANHBIX
CUTYyalusX.

IIpu BbIMONHEHUM MHIAMBUIYATbHOTO 3a/laHUSl CTYIEHT JIOJDKEH coOpaTh CBEAEHHS IO
CTPYKTYp€ NPEANPUATHS, METOIaM YIIPABIEHHsI, CUCTEME CObITa TOTOBOW MPOAYKIMH.

4. O0beM NPOU3BOICTBEHHOM MPAKTHKHU (0YHAA , 3209HAsA (POPMBI):

. B 3aueTHBIX B akangem. B actponom.
Bup yueOHoii padoThl
CIUHULI. gacax qacax
O0miass TPYAO0EeMKOCTh AMCIHHILIAHBI 110
Py 3,0 108 81
yueOHOMY IJIaHY
CamocrosiTesibHas padora (CP): 3,0 108 81
[Tocemenue mpeanpuUsITHA IO TPOU3BOJCTBY 10 36 27
ITPOIYKTOB TOHKOTO OPraHUYIECKOr0 CHHTE3a :
Pabora Ha MIPEIIPAATHA o
pearp 15 54 40,5
WHIUBUIYATBHOMY 3a/IaHUTO
[ToaroroBka u cnavya oTyeTa Mo MPaKkTHKE 0,5 18 13,5
Bua KoOHTpOJIA: 32a4eT ¢ OLeHKOM - - -




AHHOTanuA padovel MPOrpaMMbl JUCIUILIAHBI
«IIpexqumiaomuas npaktuka» (b2.B.04(I1x))

1. Ieab NpaKTHUKH — 3aKPEIUICHHE TEOPETUYECKUX 3HAHUHM M MPAKTHUYECKUX HABBIKOB,
IIOJYYEHHbIX B IIpolecce o0OydeHuss 1o Iporpamme OakanaBpuara; I[pHOOpeTeHHe
MPAKTUYECKOTO OMbITa pabOThl C UCTOYHUKAMHU HAYYHO-TEXHMUYECKOW WH(POpPMAINH, OIbITa
IIOCTAaHOBKHM M BBIIIOJHEHHUS HAayYHO-MCCIIEAOBATEILCKUX M IPOEKTHBIX 3a]ad; OBJIAJCHHE
METOAOJIOTHEH W MeToAaMu O0OpabOTKH pe3yabTaToOB HCCIEAO0BaHHS, cOOp, MOATOTOBKA U
aHaJIM3 MaTepPHUaJIOB IO TEMATUKE BBITYCKHON KBAJIN(UKAMOHHONW PaOOTHI.

2. B pe3yJabTarTe NpoXoxKaeHUus NpeIInuIJIOMHON MPAKTHKHA CTYEHT J0JKEH:

Obaaoams crnenyromumu npogeccuonanvivimu (I1IK) koMmmereHIuAMU:

- CHOCOOHOCTBHO M TOTOBHOCTBIO  OCYHIECTBISATb TEXHOJOTMYECKUH Ipouecc B
COOTBETCTBUH C PETJIaMEHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEICTBA JJIS M3MEPEHUs
OCHOBHBIX [TAPaMETPOB TEXHOJIOIMYECKOI0 Mpoliecca, CBOMCTB chlpbs U npoxykuuu (I1K-
1);

- TOTOBHOCTBIO IPUMEHSTh aHATUTUYECKUE U YUCIIEHHBIE METO/Ibl PEIICHNUS TOCTABICHHBIX
3a1a4, MCIOJIb30BaTh COBPEMEHHBbIE HWH(OPMAIMOHHBIE TEXHOJOTHH, MPOBOJIUTH
00paboTKy HH(OPMAIMK C UCTIOIB30BAaHUEM ITPUKIIAJHBIX IPOrPAMMHBIX CPEICTB Cepsl
npoeCCHOHATIBHOMN JIeITETbHOCTH, UCTIONB30BATh CETEBbIE KOMITBIOTEPHBIC TEXHOJIOTHH
U 0a3bl JaHHBIX B CBOEH NMpodecCHOHAIBHOM 00JIaCTH, MAKEThl MPUKIAAHBIX POrpamMM
JUIsl pacyeTa TEeXHOJIIOTHUYECKHUX rnapameTpoB ooopynoBanus (I1K-2);

- CHOCOOHOCTBIO IPHUHUMATh KOHKPETHbIE TEXHMUYECKHE peIIeHUus HIpu pa3paboTke
TEXHOJIOTUYECKUX MPOLIECCOB, BRIOMPATh TEXHHUECKUE CPENICTBA M TEXHOJIOTUU C YIETOM
9KOJIOTHYECKUX TOocheacTBUi X npumenenus (I1K-4);

- CHOCOOHOCTBIO HWCIIOJIb30BaTh IpaBHJa TEXHUKHA OE30IMacHOCTH, MPOU3BOICTBEHHON
CaHMTapUHU, NOXKAPHOW 0E30MaCHOCTH U HOPMBI OXPaHbI TPyJa, U3MEPATh U OLICHUBAThH
napamMeTpsl  MPOU3BOJACTBEHHOTO  MHKPOKJIMMAaTa, YpPOBHS  3albUIGHHOCTH |
3ara30BaHHOCTH, IlyMa, U BHOpaIuu, ocBeneHHocTH pabounx mect (ITK-5);

- CHOCOOHOCTBIO HANAXHBATh, HACTPAUBATH M OCYIIECTBISATH IMPOBEPKY 00OPYIOBAHUS U
nporpammusix cpeacts (ITK-6);

- CHOCOOHOCTBIO MMPOBEPSITH TEXHUYECKOE COCTOSIHUE, OPTaHU30BBIBATh MPO(DUITAKTHYECKHE
OCMOTPBl M TEKYHIMH PEMOHT O00OpYAOBaHMs, TOTOBUTh OOOpPYIOBAaHHWE K PEMOHTY U
npuHUMaTh obopynoBanue u3 pemonTta (I1K-7);

- TOTOBHOCTBIO K OCBOCHHUIO M 3KCILTyaTal[id BHOBb BBOAMMOro obopynosanus (I1K-8);

- CHOCOOHOCTBIO aHATM3UPOBATH TEXHIUUECKYIO IOKYMEHTAIINIO, TOI0MPaTh 000PYAOBaHHE,
TOTOBHTH 3asBKH Ha MPUOOpeTeHne U peMoHT obopynoBanus (I1K-9);

- CHOCOOHOCTBIO TIPOBOAWTH AaHAIHM3 CHIPhS, MAaTEPHATIOB W TOTOBOW MPOIYKIHH,
OCYIIECTBIIATh OLIEHKY pe3ynbTaToB aHanu3a (I1K-10);

- CHOCOOHOCTBIO  BBISBIATH M YCTPAHATh OTKIOHEHHS OT PEXKHMOB  PaOOTHI
TEXHOJIOTMYECKOr0 000pyI0BaHUs M TIAPAMETPOB TexHoorndeckoro mpouecca (ITK-11);

- CHOCOOHOCTBIO TUTAHUPOBATh M TMPOBOAMTH (PU3MUYECKHE M XUMHUYECKUE DKCIIEPUMEHTHI,
IPOBOJIUTH 00PabOTKY UX pe3yJIbTaTOB M OLIEHUBATh MOTPEITHOCTH, BBIIBUTATh THIIOTE3bI
W YCTaHABJIMBATh TPAHUIBI WX TPUMEHEHUS, MPHUMEHSITh METOJBl MaTEeMaTHYECKOTO
aHaJ3a U MOAETMPOBAHHUS, TEOPETUUECKOTO U IKCIIEpUMEHTaIbHOTo uccienoBanus (I1K-
16);

- TOTOBHOCTBIO MPOBOJUTH CTAHAAPTHbIE U CEPTU(PUKAMOHHBIE UCTIBITAHUS MaTepHaJIOB,
u3zenil 1 TexHonorudeckux mnpoieccos (ITK-17);

- TOTOBHOCTBIO MCIIONIb30BAaTh 3HAHWE CBOMCTB XMMHUYECKUX 3JEMEHTOB, COCIUHEHUN WU
MaTepuajoB Ha UX OCHOBE JUIsl pelieHus 3a7ad npodeccuonanbHoi aestensHoctu (I1K-
18);

- TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHWS OCHOBHBIX (PH3MUECKUX TEOPWUH IS PEIICHHS
BO3HHUKAIOIMINX (U3NYECKUX 3a]a4, CaMOCTOSITEIBHOIO MPHOOpPETeHUsT (PU3NUECKUX



3HAHWM, JJI1 TMOHMMAHUS TMPUHIMIIOB PabOThl MPUOOPOB M YCTPOMCTB, B TOM YHCIE
BBIXOIAIINX 3a MPEICITbI KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHHYECKYID HWH(OPMAIIMIO, OTEYECTBEHHBIM U
3apyOeKHBIN OMBIT 110 TeMaThke uccienoanus (ITK-20).
3uams:

- OCHOBBI OPTaHU3AlMU U METOJOJIOTUIO HAYYHBIX UCCIEIOBAHUNL;

- COBPEMCHHBIC HayYHBIC KOHIICTIIIUY B 00JIaCTH OPTaHHYECKUX BEIICCTB;

- CTPYKTYpY H METOAbl YIpPABJICHHUS COBPEMEHHBIM  IPOU3BOJICTBOM  TOHKOTO
OpPraHUYeCcKOro CHHTE3a.

Ymems:

- paboTaTh C HAyYHBIMH TEKCTaMH, IIOJH30BATHCS HAYYHO-CIIPABOYHBIM AaIIapaToM,
0(QOpPMIISITH PE3yJIbTAaThl HAYYHBIX UCCIICIOBAHMIA;

- UCHONb30BaTh  IOJIyYEHHBIE  TEOPETHYECKHME  3HAHUSA  JIS  OCYLIECTBICHHS
TEXHOJIOTHYECKOI0 IIPOIecca B COOTBETCTBUHU C PETJIAMEHTOM;

- WCIOJNB30BaTh TEXHUYECKHE CPEICTBA Ui M3MEpPEHHs OCHOBHBIX IapaMeTpOB
TEXHOJIOTHYECKOT0 IIPOIecca, CBOMCTB ChIPbs U MPOIYKIIIH;

- TPUMCHATh AHAIUTHYCCKUE W YHCICHHBIC METOJBI PEIICHUsS ITOCTABJICHHBIX 3aj1ad,
UCIIOJIb30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJOTHH, MPOBOIUTH OOPabOTKY
uH(pOpMAIlMK C WCIHOJIB30BAHUEM IMPHUKIAIHBIX IMPOTPAMMHBIX CPEICTB  cepsl
npohecCHOHANBHOM e TeNbHOCTH, UCTIOIb30BaTh CETEBbIE KOMITbIOTEPHBIE TEXHOIOTHH
1 0a3bl TaHHBIX B CBOEH MPOo(decCHOHATBLHOW 00JIaCTH, TTAKeThl MPUKIIAIHBIX MPOTPaMM
JUISL pacyeTa TEXHOJIIOTUYECKUX IMapaMeTpoB 000PYy10BaHHUS.

Braoems:

- HaBbIKAMU CaMOCTOSITENIbHON Hay4YHO-HCCIIEJOBATENLCKON JAESITeNbHOCTH, PAadOTHI C
HUCTOYHUKAMU HayqHOU nH(popManuu, pehepupoBanust HAyIHBIX TyOJINKAIIHIA,

- CIIOCOOHOCTHIO TPUHUMATh KOHKPETHBIE TEXHHYECKHE pEIIeHUs IMpH pa3padoTke
TEXHOJIOTUYECKUX MPOLIECCOB, BEIOMPATh TEXHHUECKUE CPENICTBA M TEXHOJIOTUU C YIETOM
9KOJIOTHYECKUX TOCIEeICTBUN UX IPUMEHEHHUS,

- HaBBIKaMU TUTAHUPOBAHHS W TPOBEACHHS (PU3UYCCKMX M XUMHUYECKHX DKCIECPUMEHTOB,
MpOBeJICHUS 00PaOOTKH UX PE3YIbTATOB U OLIEHKH MOTPEIIHOCTH.

3. Kparkoe cogep:kanue npeaIuIIOMHOH NPAKTHKH

TemaTuka npeaIuIIOMHOM IPAKTUKY CTYJIEHTOB OakajlaBpHUaTa OrpeesIseTcsl TeMaTHKOM
UX BBIMIYCKHOM KBaJM(UKALIMOHHOW pabOTbl W  MOXET MPOBOJUTHCA B  HAy4YHO-
HCCJIEIOBATEILCKOM MJIM MPOEKTHOM ¢opMaTe (IIpH BHIIOJHEHUHM HAyYHO-HCCIEI0BATEIbCKON
WM PacueTHO-IIPOEKTHON pabOThl COOTBETCTBEHHO).

[IpenmumuioMHass NpPAaKTHUKA CTYJAEHTOB, BBINOJHSIIOMMX HAy4YHO-UCCIIEA0BATEIbCKYIO
paboTy, TMPOXOOUT B HAYYHBIX JaOOpaTOpHSAX, TEXHOJOTMUYECKUX  IOJpa3/IeNeHUsX,
MH(POPMALIMOHHBIX IEHTpaxX Hay4YHO-HMCCIIEJOBATENbCKOM OpraHu3allMd WM B JIAOOpaTOpHsIX
Beinyckaromeit kadenpsr PXTY um. JI. M. MenneneeBa. CTyIeHTBl 3HAKOMSTCS C TEKylleH
paboToil 51abopaTopuy, OCBaMBAaIOT METOJbl CHHTE3a MOJMMEPHBIX MAaTEpUAJIOB, MPOBOISAT
OTJIeNbHbIE (U3NKO-XUMUYECKUE U TEXHOJIOTUUYECKHE UCIIBITaHUs, IPUOOPETAIOT HABBIKU MTOMCKA
HayYHO-T€XHUUYECKON HH(popManuu U paboThl ¢ 0a3aMu JIaHHBIX, Y4acTBYIOT B 00paloTke
PEe3yJIbTaTOB UCCIIE0BAHUS U TIOJTOTOBKY MX K MyOIMKaIUK.

[IpegmumuioMHass  NpakTUKAa  CTYJAEHTOB,  BBINOJHSIONMX  PAacUYETHO-IIPOECKTHYIO
BBIITYCKHYIO KBATH()UKALMOHHYIO PadOTYy, MPOXOJUT B IPOU3BOICTBEHHBIX 11€XaX U TEXHUYECKHX
OTJIeNax MPOMBIIIIEHHOTO NpeanpusTusa. CTyIeHThl 3HAKOMSTCS CO CTPYKTYpOU NpEeANpUsaTHs,
HOPMAaTUBHO-TEXHOJIOTHYECKOM JOKYMEHTAlUeH, pEriaMeHTaMH IIPOU3BOJACTBA, HU3Y4aroT
CHUCTEMY MEHEP)KMEHTA U KauecTBa NpoAyKIHH. OCHOBHOE BHUMAHME YAEIAETCS PAKTHYECKUM
BOIpocaM (PyHKIIMOHUPOBAHUS TEXHOJIOTMUYECKUX JIMHUHM MPOU3BOACTBA MPOAYKIIMH, TpobieMaM



JMAarHOCTUKU Opaka TOTOBOM MPOXYKIMU W MEPONPHUATHSAM IO €ro YCTPaHEHHIO, BOIPOCaM
MHTECHCU(UKAIIMH PaOOThI TEMNIOTEXHUYECKUX arperaTros.

Bo BpeMst mpoXokaAeHHS TPEAUIIIOMHON MTPAKTUKU CTYICHTBI COOMPAIOT MaTepUaibl IO
TEMAaTUKE BBITYCKHOW KBAaJM(PHKAIIMOHHON pabOTHI, aHAIM3HPYIOT MX, HAMEYAlOT OCHOBHBIC
HAIpaBJICHUS U 331a41 PaOOTHI, BEIPAOATHIBAIOT METOIOJIOTHIO PEILICHUS TUX 33/1a4.

4. O0beM nNpeTUNJIOMHONA MPAKTUKHU (0YHAsI, 3204Hast (POPMBI):

Bunast yueOHoI paboThI B 3aueTHbIX B akanem. B actponomM.
eIMHUIIAX qacax qacax

O0mass  TPyA0eMKOCThL  NPAKTUKU 110 9,0 324 243
y4yeOHOMY IIaAHY

CamocrositenbHas padora (CP): 9,0 324 243

Buja koHTpOJISi: 3a4eT ¢ OlleHKOi - - -

AHHOTanUA padovyel MPOrpaMMbl U CHHUILIHHBI
«Hayuno-ucciaenoBarenbckas padora» (52.B.02(H))

1. Heanb Hay4HO-HCCJIEI0BATEIbCKONH padoThl — GopMupoBaHrue MpodhecCHOHATBHBIX
KOMIIETEHIIMH  NOCPEACTBOM  IUIAHUPOBAHHUSA M OCYIIECTBIEHHUS  SKCIEPHUMEHTAIbHOMN
NESTEIIbHOCTH Ha OCHOBAaHUM W3YYEHHBIX JUCHUIUIMH, B TOM YHCIE CHEIHAIbHBIX, U
CaMOCTOSITENIbHO N3YYEHHOW UHPOPMALINH.

2. B pe3yabTrare u3y4eHust AUCUMILIMHBI 00y4aIOLIUIICH JOJI/KEH:

Obaaoams crnenyromumu npogeccuonanvivimu (I1IK) koMmrereHIIUAME:

- CHOCOOHOCTBIO MJIAHUPOBATh U MPOBOAUTH (PU3MUECKHUE U XUMUYECKUE IKCIIEPUMEHTHI,
MIPOBOJIUTH 00pabOTKY MX Pe3yJbTaTOB M OLICHUBATH MIOTPEITHOCTH, BBIIBUTATh THIIOTE3bI
U yCTaHABJIMBaTh TPAHMIIBI MX HPUMEHEHHUs, MPUMEHSATh METOJbl MATEeMATHYECKOTO
aHaJM3a U MOJCITUPOBAHUS, TEOPETHUECKOTO M SIKCIIEpUMEHTANBHOTO nccnepoBanus (I1K-
16);

- TOTOBHOCTBIO TIPOBOJUTH CTAaHIAPTHBIC U CEPTUPHUKAIMOHHBIE HCIBITAHUS MaTepPHAaJIOB,
u3Jeauid 1 TexHomorndeckux mpoiecco (ITK-17);

- TOTOBHOCTBIO HCIOJB30BATh 3HAHWE CBOWCTB XMMHUYECKUX 3JIEMEHTOB, COCITUHEHHU U
MaTepHalioB Ha UX OCHOBE Ul PelIeHus 3a1a4 npodeccuoHanbHol nestensHocTH (ITK-
18);

- TOTOBHOCTBIO HCHOJIB30BAaTh 3HAHUSA OCHOBHBIX (DM3NYECKUX TEOPHH JUIsl pelIeHHs
BO3ZHUKAIOMIMUX (PU3NYECKUX 3aJa4, CaMOCTOSITEIbHOTO MpUOOpeTeHHs (HU3HUUECKUX
3HaHUH, Ui TNOHUMAaHUs HPUHIMIIOB pabOThl MPUOOPOB M YCTPOHCTB, B TOM 4YHCIE
BBIXOJISIIIMX 32 MPEeiIbl KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus ([1K-19);

- TOTOBHOCTBIO H3yudaThb HAy4YHO-TEXHMYECKYI0 HH(OpMAIMIO, OTEYECTBEHHBIH U
3apyOexKHBIN ONBIT 110 TemaTuke uccnenoBanus (ITK-20).
3name:

- TOpPSIOK OpTaHU3alMH, IUIAHUPOBAHMS U IPOBEIEHHs HayYHO-UCCIIE0BATENbCKUX padoT
C HCIIOJIb30BAaHUEM TIOCIICIHUX HAYYHO-TEXHUYECKHX JTOCTHIKEHHH B 00JACTH TOHKOTO
OpPraHNYeCKOT0 CHHTE3a;

- TEOpEeTHYECKHE OCHOBBI TIOJNYYCHHS W TPUMEHEHHE HOBBIX TPOIYKTOB TOHKOTO
OpPraHUYeCKOT0 CHHTE3a;

- METOJBI W TMOIXOJBI MO OIEHKE CBOMCTB M XapaKTEPUCTHK HOBBIX MPOIYKTOB TOHKOTO
OpPraHUYeCcKOro CUHTE3a.

Ymemn:

- OCYILIECTBIISITh TOUCK, OOpabOTKYy M aHalW3 HAyYHO-TEXHHYECKOM HH(pOpMaIMU IO

npoQII0 BEITONHAEMOW padOTh, B TOM 4YHCIE C TPUMEHEHHEM COBPEMEHHBIX




TEXHOJIOTHi;

paboTaThb Ha COBPEMEHHBIX MPUOOpPAaX M YCTAaHOBKAaX, OPraHU30BBIBATH IPOBEICHUE
OKCIIEPUMEHTOB U HCIIBITAHUIA, TPOBOJIUTH UX 00pa0OTKY U aHATTU3UPOBATH PE3YIbTATHL;
IIPUMEHATHh TEOPETUUYECKNE 3HAHUS, ITOJYYEHHBIE MIPU U3YyYEHUU €CTECTBEHHO-HAYYHBIX
JUCLUIUIUH JUIsl UHTEPIIPETALNH YKCIIEPUMEHTAIbHBIX JAHHBIX.

Braoemu:

HABBIKAMU OOpalIeHWss C HAy4YHOM W TEXHUYECKOW IJIMTEpaTypoil W BBICTPAMBAHHE
JIOTUYECKHUX B3aUMOCBS3EH MEXIY PA3IMYHBIMU JTUTEPATYPHBIMU HCTOUYHUKAMM;
HaBBIKAMH MOCTPOCHUS IPUUYUHHO-CIEACTBEHHBIX CBA3EH MEXKIY IKCIEPUMEHTAIbHBIMU
Y TEOPETUYECKUMHU JIaHHBIMU.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

B nmporiecce ocBOCHUS TUCITUTUIMHBI O0YYAIOMIHIACS TOJDKEH TIOJTOTOBUTH M TIPEJCTABHUTH

K 3al[UTe HayYHO-UCCIIe0BaTeNbCKyIo padory (HUP), BEIMOTHEHHYIO HA COBPEMEHHOM YPOBHE

Pa3BUTHA HAYKHW W TCXHUKH U COOTBCTCTBYIOIIYIO Bbl6paHHOMy HaIpaBJICHUIO IMOATOTOBKH M

nporpaMMme oOy4deHusl.

B mnpencrasnennoit k 3ammre HUP 1omkHBI MOMyunTh pa3BUTHE 3HAHHS U HAaBBIKH,
MOJlyuYeHHbIe OOy4YaloImMMCA TPH OCBOCHMM NpPOrpaMMbl OakanaBpuara, B TOM YHCIE IPU
W3YYECHUU CleuuanibHbIX aucuuiuivH. [IpeacraBnennas k 3ammure HUP pgomkna comepxarthb

OCHOBHBIC TCOPCTUYCCKUC IIOJIOKCHUS,
JOCTHIXXCHHA U BBIBOJBI 11O pa60Te.

4. O0beM HAYYHO-HCCIIeI0BATEIbCKOH PadoThI:

OKCIICPUMCHTAJIBHBIC PE3YJIbTAThI, INPAKTUYCCKHUC

Bunsr yue6HOM paboThI B 3aueTHBIX B akanem. B actponom.
eIMHUIIAX gacax gacax

(017}

mAasi TPYAOEMKOCTh JMCUMILUIUHBI IO 30 108 81
y4eOHOMY ILIaHy
KonrakTHasi pabora: 2,0 72 54
[Ipaktuueckue 3ansatus (I113) 2,0 72 54
CamocrositesbHas padora (CP) 1,0 36 27
Bua KOHTpOJIA: 3a4eT ¢ OLeHKOM - - -

I'ocynapcrBennas urorosasi arrecrauus (b3)

AHHOTaNUA padovel MPOrpaMMbl TN CIIUILIHHBI
«3amuTa BhINMYCKHOM KBaduukannonHoi paéorsn» (b3.5.01)

1. Ileqs rocyaapcTBeHHOH HMTOrOBOW aTTeCTAIMU — OOBEKTHBHAS OIEHKA YPOBHS
c(OpMUPOBAHHOCTH OOIIEKYJIbTYPHBIX, o0uienpogeccuoHaIbHbIX u
npodeccHoHaNbHBIX KOMIIETEHIIUI BBIMYCKHHKA YHHUBEPCUTETa, €r0 TOTOBHOCTH K
BBHITIOTHEHUIO MPOGECCHOHATBHBIX 3a/1a4.

2. BBIMYCKHMK, OCBOMBIIWK MporpamMmy OakalaBpHuara, JOJDKEH 00JanaTh CIeIYIOIIMME
00IIEeKYJIBTYPHBIMH KOMIIETEHIUSIMH

- CIIOCOOHOCTBIO MCIIOIB30BATh OCHOBBI (GUIIOCOPCKUX 3HAHUH It GOPMUPOBAHUS

MUpoBo33peHdeckoi mosuimn (OK-1);

- CIIOCOOHOCTEIO AHAJIIN3UPOBATH OCHOBHBIC OTaIlbl n 3aKOHOMECPHOCTHU

UCTOPHYECKOTO Pa3BUTHUs 00IIecTBa It POPMUpPOBaHUS rpaxaanckoi nozuin (OK-2);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI YKOHOMUYECKUX 3HAHUW B Pa3INYHBIX

chepax xusnenestenpHocTH (OK-3);



- CHOCOOHOCTBIO HMCIIONIb30BaTh OCHOBBI NMPABOBBIX 3HAHMM B Pa3iWYHBIX cdepax
nesreapaocTH (OK-4);

— CHOCOOHOCTHIO K KOMMYHHUKAIIUU B YCTHOW U MUCHBMEHHOM (pOpMax Ha PyCCKOM H
MHOCTPAaHHOM  fA3BbIKaX JJI1 pEIIEHUs 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYpHOIO
B3aumoeiicteus (OK-5);

— CHOCOOHOCTBIO PadOTaTh B KOJUIEKTUBE, TOJIEPAHTHO BOCIIPUHUMATH COLUAIILHBIE,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KYIbTypHbIe pasnuuus (OK-6);

- CIOCOOHOCTBIO K CAaMOOPTraHU3aIiy U camooOpasoBanuio (OK-7);

- CIIOCOOHOCTBIO MCTIOJIb30BATh METOAbl U HHCTPYMEHTHI (PU3UYECKOUN KYIbTYphI AJIs
obecreueHHs OJHOIEHHOMN COMaIbHOM 1 podeccnonanbHoi aestensHocT (OK-8);

— CIIOCOOHOCTBIO HCIIOJIB30BAaTh IPUEMBl OKA3aHHSA IEPBOM IIOMOIIM, METOJIbI
3alIMTHI B YCIOBUSIX Ype3BbluyaiiHbIX cutyanuii (OK-9).

BoinyckHHK, OCBOMBIIMK IporpamMmy OakanaBpuara, JOJDKEH 00JaJaTh CIEeTyIOIUMU
o0menpodeccnoHATbHBIMA KOMIIETCHIIUSIMU:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIIOJIb30BaThb  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIHH B ipodeccnonanbHou nestenproct (OIMK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHON (PU3NYECKON KapTHHE MHUPAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIEeCTBA Ui TOHHUMaHUS
OKpyXaromiero mupa u siiieanit npuposl (OI1K-2);

— TOTOBHOCTBIO HCIIOJIB30BATh 3HAHUS O CTPOSHUU BEILIECTBA, MPUPOJE XUMUYECKOM
CBSI3HM B Pa3IMUHBIX KJaccax XUMUYECKUX COCTUHEHUH IS MOHMMAaHMs CBONCTB MAaTepUAIOB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKArOIUX B okpysxatoiiem mupe (OI1K-3);

— BJIQJICHHEM TIOHMMAHUA CYIIHOCTH W 3HAa4YeHUS HHPOPMAIMU B DPA3BUTHH
COBPEMEHHOT0 HH(POPMAIIMOHHOTO O0IIEeCTBa, OCO3HAHUS OMACHOCTH U YTPO3bl, BOZHUKAIOIINX B
TOM TMpOLIECCe, CIIOCOOHOCTHIO COONMIOAATh OCHOBHBIE TpeOOBaHUS HMH(MOPMAIIMOHHON
0€30MacHOCTH, B TOM YHCIIC 3aIUThI TOCyAapcTBeHHOM TaiiHbl (OITK-4);

- BJIQJICHHEM OCHOBHBIMM METOJIaMH, CIOCO0aMU M CpEJICTBaMU IOJYYEHMS,
XpaHeHHs, NepepadoTku WH(POpPMAIMK, HABBIKAMH Pa0OTHI C KOMIIBIOTEPOM KakK CpEICTBOM
ynpasienus uapopmaiueii (OITK-5);

- BJIa/ICHHEM OCHOBHBIMM METOJAaMM 3allUThl MPOM3BOACTBEHHOIO IEpPCOHAIA U
HaceJICHHsI OT BO3MOXKHBIX MOCIIEACTBUI aBapuii, katactpod, cruxuitabix oenctauii (OITK-6).

- BeimyckHMK, OCBOMBIIMH Tporpammy OakanaBpuara, JOJDKE€H —00JanaTh
Npo(ecCHOHAILHBIMM KOMIETEeHIUSIMH, COOTBETCTBYIOIIUMH BHAaM MpPO(hecCHOHAIbHON
JeSITeIbHOCTH, Ha KOTOpblE OPUEHTHPOBaHa MporpaMma OakaiaBpuara:

- CHOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJOTHYECKUH Ipolecc B
COOTBETCTBUU C PETJIAMEHTOM U UCIOJIb30BaTh TEXHUUECKHE CPEJICTBA JIUIsl U3MEPEHNS OCHOBHBIX
apaMeTpOB TEXHOJIOIMYECKOro Mpoliecca, CBOMCTB coipbs u npoaykuuu (I1K-1);

- TOTOBHOCTBIO TPUMEHSATh AQHAJIUTUYECKHE M YHCIEHHbIE METOAbl pPELICHUS
MOCTaBJIEHHBIX 33/1a4, UCII0JIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTUH, POBOIUTH
00paboTKy HH(pOpMAlMK C MCIOJB30BAaHUEM INPUKIAJHBIX HPOrPaAMMHBIX CPEJICTB C(epbl
pohecCuOHANBHON AEATEeIbHOCTH, UCIIOJIb30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JTAHHBIX B CBOEH MNpodeccHoHalbHOM 00JacTH, MaKeThl MPUKJIAJHBIX MPOrpaMM JJIs pacyera
TEXHOJIOTMYECKUX mapaMeTpoB obopynoBanus (ITK-2);

- FOTOBHOCTBIO  HCIIOJIb30BaTh  HOPMAaTHBHBIE  JIOKYMEHTBI 10  KauyecTBY,
CTaHJAPTHU3AIMH U CePTU(DUKALUHU TPOJYKTOB U U3ETHH, 2IeMEHTbI 5KOHOMHUYECKOT0 aHAJIN3a B
npaktudeckoit aestensHocTH (ITK-3);

- CHOCOOHOCTHIO MPUHUMATh KOHKPETHBIE TEXHHUUECKUE pEIIeHUs Npu pazpaboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJOTHH C YYeTOM
9KOJIOTMYECKUX TocieacTBrid ux npuMeHenus ([1K-4);

- CHOCOOHOCTBIO HCII0JIb30BATh IIpaBuIIa TEXHUKHU 0e30macHOCTH,
IPOM3BOJICTBEHHOIN CaHUTapHHU, MOKapHOH 0€30MacHOCTH W HOPMbI OXpaHbl TPy, U3MEPTh U



OLICHUBATh MapaMeTphl IPOU3BOACTBEHHOTO MHKpPOKJIMMAaTa, YPOBHS 3albUICHHOCTH U
3ara3oBaHHOCTH, IITyMa, U BUOpaIuu, OCBeIeHHOCTH padounx mect (ITK-5);

- CHOCOOHOCTBIO ~ Halla)XMBaTh, HACTpaWBaThb M  OCYIIECTBISATH  IPOBEPKY
obopyaoBanus u nporpaMmubix cpeacts (ITK-6);

- CIOCOOHOCTBIO  TIPOBEPSATH  TEXHUYECKOE  COCTOSHHE,  OpPraHU30BHIBAThH
npopHIAKTHIECKHE OCMOTPBI U TEKYIIMHA PEMOHT 00OpYIOBaHHs, TOTOBUTH 000OpYyIOBaHHE K
PEMOHTY M IIPHHUMATH 000opymoBanue u3 pemonta (ITK-7);

- TOTOBHOCTBIO K OCBOEHHIO U HKCILTyaTal[ii BHOBb BBOJAMMOT0 o0opynoBanus (I1K-
8);

- CIIOCOOHOCTBIO  aHANM3MPOBATh TEXHUYECKYI0 JIOKYMEHTAallMI0, MOJ0UpaTh
0bopyaoBaHue, TOTOBHUTH 3asABKH Ha MPHOOpeTeHHe 1 peMOHT obopynoBanus (ITK-9);

- CHOCOOHOCTBIO MPOBOJUTH AHAJHM3 CHIPbS, MAaTEPUAIOB U TOTOBOH MPOIYKIIWH,
OCYILECTBIIATH OLIEHKY pe3ynbraToB aHanu3a ([1K-10);

- CIIOCOOHOCTBIO BBISIBIISITh M YCTPAHATH OTKJIOHEHUS OT pPEXHUMOB pPabOThI
TEXHOJIOTUYECKOr0 000PYI0BaHUS U TTAPAMETPOB TexHOorn4eckoro mporecca (ITK-11);

- CIOCOOHOCTBIO  TUTAHUPOBATh M TNPOBOAWTH (U3MYECKHE M  XUMHYECKHE
9KCIIEPUMEHTHI, IPOBOJUTH 00PabOTKY UX PE3yNbTAaTOB U OLIEHWBAThH MOTPEIIHOCTH, BBIABUTAThH
THIOTE3bl M yCTAHABIMBATh T'PAHHIIBI UX NPUMEHEHUs, IPUMEHSATh METOIbl MAaTEeMaTHYECKOTO
aHaJIM3a U MOJICIMPOBAHUS, TCOPETHUYECKOTO U IKCIIepUMeHTabHOro uccinenoanus (ITK-16);

- TOTOBHOCTBIO TPOBOJUTH CTAaHAAPTHBIE W CEePTU(UKALMOHHBIC WCIBITAHUS
MaTepualioB, U3ICIHUN 1 TeXHOIOorudeckux mnpomeccos ([TK-17);

— TOTOBHOCTBIO ~ HCIIONIb30BaTh 3HAHHE CBOMCTB XMMHYECKHUX  AJIEMEHTOB,
COEIMHEHUI U MaTepUajIoB Ha X OCHOBE JJISl peUIeHHS 3a/1a4 MPOodeCCHOHANBHON AeITeIbHOCTH
(TK-18);

— TOTOBHOCTBIO MCIIOJIb30BATh 3HAHUSI OCHOBHBIX (PM3NYECKUX TEOPHU TSl pEeLICHUS
BO3HUKAIOIIUX (PU3NUECKUX 3a/1a4, CAMOCTOSTEIILHOTO NMPUoOpeTeHnus GU3NYECKUX 3HAHUMU, TS
NOHWMAaHHS TPUHIUIIOB paboThl MPHUOOPOB U YCTPOWMCTB, B TOM YHCIIE BBIXOSIINX 32 MPEACIbI
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTBIO M3Yy4YaTh HAYYHO-TEXHHYECKYI0 WH(POPMALMIO, OTCYECTBEHHBIN WU
3apyOeKHBIN OMBIT 10 Tematuke uccnenoanus (I1K-20).

3aBepIaroIMM 3TarnoM o0y4eHus: o HampasieHuto noarotoBku 18.03.01 Xumuueckas
TeXHONOTHs, MPodmino «TexXHOJIOTHsI TOHKOTO OPraHWYEeCKOTO CHHTE3a» SIBISIETCS 3alluTa
BBIITYCKHON KBaTH(PUKALMOHHON paboThl GakasiaBpa.

B pesynprare TMpOXOXKACHUS TOCYAAPCTBEHHOW HWTOTOBOM aTTecTalul (BBITOJHEHUS
BBIIMTYCKHON KBaTM(PUKALMOHHON pabOThI) CTYAEHT JIOJIXKEH:

3nams:

- TOpPSIOK OpTaHU3alMH, IVIAHUPOBAHMS U IPOBEIEHHS HaAyYHO-UCCIIEA0BATENbCKUX padoT
C MCIIOJIb30BAaHUEM TIOCIICTHIX HAYYHO-TEXHUYECKHUX IOCTHKECHUHN B TaHHOH 00JIaCTH;

- (U3UKO-XMMHUYECKUE OCHOBBI CHHTE3a OJIMMEPOB U IPUMEHATH ITH 3HAHUs Ha IPAKTUKE;

- OCHOBHBIE TpeOOBaHMS K INPEICTABICHUIO PE3YIhTATOB MPOBEIECHHOTO HCCIIEIOBAHUS B
BUJIC HAYYHOT'O OTYETa, CTAThbU WU JO0KJIA/a.

Ymems:

- CaMOCTOSITENIbHO BBISBIIATH NEPCHEKTHBHbIE HANpPABICHUS HAYYHBIX HCCIIEIOBaHHM,
00OCHOBBIBATh aKTYaIbHOCTh, TEOPETUIYECCKYIO U MPAKTHYECKYIO 3HAYMMOCTH TPOOIIEMBI,
IPOBOJUTH HKCIEPUMEHTAbHbIE HCCIEIOBaHMS, aHAJIM3UPOBATh M WHTEPIPETHPOBATH
MIOJTy9YCHHBIC PE3YIIbTATHI;

- OCYILIECTBIIATH MOMCK, 00pabOTKy M aHAU3 HAYYHO-TEXHUYECKON MH(pOpMAIUU 110 TeMe
BBITTOJTHSIEMON paOOTHI, B TOM YHCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH;

- paboTaTh Ha COBPEMEHHBIX MPUOOPAX, OPraHU3OBHIBATH MPOBEJICHHE IKCIIEPUMEHTOB U
UCTIBITAHNH, IPOBOJIUTH HX 00PaOOTKY M aHATM3UPOBATH PE3YIIbTATHI.

Braoemw:

- METOJOJIOTMEM W METOAMKOM IIPOBEJECHMS HAyYHBIX MCCIEIOBAHUM; HaBbIKAMHU



CaMOCTOSITENIbHOW HAYyYHOH U UCCIIEeI0BATEIbCKON PabOTHI;

- HaBbIKAMU pPabOTHl B KOJUIEKTUBE, IUIAHUPOBATH M OPraHU30BBIBATh KOJUIEKTHBHBIC
Hay4yHbI€ HCCIIEI0BAaHNUs; OBJIa/1€BATh COBPEMEHHBIMU METOAMH UCCIIEIOBAHUS M aHAJIN3A
IIOCTaBJIEHHBIX M1PO0JIEM;

- CIIOCOOHOCTBIO peIlaTh IOCTaBJICHHbIE 3aJayd, MHCIONb3yd YMEHMS U HaBbIKU B
OpraHu3alKi HayYHO-UCCIEe10BATEIbCKIX U TEXHOJIOTHYECKUX paboT.

3. Kparkoe coaep:kanue rocy1apcTBeHHO UTOTOBOM ATTEeCTALMM:

I'ocynapcTBeHHass uTOroBas arrectanus oOydarolMxcs B (popMe 3aluThl BBITYCKHOMN
kBaupukannoHHoi pabotsl  (BKP) mpoBomuTcst rocymapcTBEHHOW — SK3aMEHAI[MOHHOMN
komuccuert (I'DK).

3amyTa BBITYCKHON KBaTU(UKAIIMOHHON paboThI sBISETCS 00s3aTeNbHON MPOLEAYpOit
UTOTOBOM  TOCYJIapCTBEHHOM aTTeCTallud CTYAEHTOB  BBICIIMX  Y4Y€OHBIX 3aBEJCHMI,
3aBepIIAIONINX OOYy4YeHHE [0 HANpaBJICHHUIO MOJATOTOBKM OakanmaBpuata. OHAa TPOBOIUTCA
nyOoJIMYHO Ha OTKphITOM 3acefaHuu ['OK coriacHO yTBep»AE€HHOMY J€KaHaToM rpaduky, Ha
KOTOPOM MOTYT IIPUCYTCTBOBATh BCE JKEJIAIOLIHE.

Marepuaisl, IpeCTaBIEMBIE K 3aLIUTE:

- BBIITYCKHAs KBAIM(UKAMOHHAS paboTa (TIOSCHUTEIbHAS 3aITUCKA);

- 3ajaHue Ha BeIToyiHeHne BKP;

- oT3bIB pykoBoaureiss BKP;

- peuen3ust Ha BKP;

- Ipe3eHTanus (pa3aToyHblii MaTepuai), HoANMCaHHasl pyKOBOJUTEIIEM;

- IOKJIAJ.

B 3agaun I'OK BxonsT BBISIBICHUE MOATOTOBICHHOCTH CTYICHTAa K MPOQPECCHOHATHHON
NESITeIbHOCTH W IPHUHATHE pELIeHUS O BO3MOXHOCTH IIPUCBOCHUS €My KBaJU(pHUKALUU
«OakanaBpy.

Pemienue o npuCyXJI€HUU BBITYCKHUKY KBaIM(UKaLUU «OakanaBpy NPUHUMAETCS Ha
3aceganuu ['OK mpocTeiM OONBIIMHCTBOM IPU OTKPHITOM T'OJIOCOBAHMM YJIEHOB KOMHUCCHH Ha
OCHOBAaHUM pPE3YJbTATOB HTOrOBBIX MCHBITAHUI. Pe3ynpTaTel ONpenesstoTcss OLCHKaMU
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

OOyuaronuiics HMMeeT MNpaBO MOAATH B AaNEUIAUOHHYI0 KOMHCCHIO aNeUIIHI0 O
HapyIIEHUH, IO €r0 MHEHUIO, YCTAaHOBJIEHHOM MPOLIEYPhI 3aIUTHI

4. O0beM rocy1apcTBeHHOI UTOTOBOI aTTECTALMU.

I'ocynapcTBeHHass UTOroBas arrecTalus IPOXOJUT B § ceMecTpe Ha Oas3e 3HAHHUM,
MIOJIyUYEHHBIX CTyJEHTaMH 0IpHU HM3ydeHUM aucuuiuiMH HampasiaeHus 18.03.01 Xumuueckas
TexHoJorus npoduib «TexHOI0rus TOHKOro OpraHMuECKOro CHHTE3a.

Konrpons  3HaHuii  oOyyarommxcsi, MOJYYEHHBIX IPU  OCBOGHHHM  OCHOBHOM
o0pa3oBaTeNbHOW  MpOrpamMMbl,  OCyHIeCTBIsieTcs B (opMe  3alluThl  BBITYCKHOH
KBaJIM(DUKAIIMOHHOW pabOThl M MPUCBOCHMSI KBATU(PHUKALIUU «OaKanaBpy.

Bunsl yueOHol paboThl B 3auetnsix | B akagem. B actponom.
€IMHUIIAX qacax qacax
O0masi TPya10eMKOCTb NPAKTHKH MO
P - 6,0 216 162
Y4eOHOMY ILIAHY
CamocrositebHas pa6ora (CP) 6,0 216 162
Brimonaenune, Hamucanue W oQopMieHHE
6,0 216 162
BKP
Bua xourpous: 3ammura BKP - - -

dakyabTaTtusbl (OT/)




AHHOTaNuA padoyeil NporpaMMbl JMCUUILTHHBI
«IlepeBoa HayYHO-TeXHIYeCKOii auTepaTypbl» (PTI.B.01)

1. Heap DUCHMIUIMHBI - MpuUoOpeTeHne O0ydJarIuUMuUcs OOIel, KOMMYHUKATUBHONH U
npodecCuoHaNbHOM KOMIETEHIIUH, YPOBEHb KOTOPHIX Ha OTIEJIBbHBIX 3Tarax sS3bIKOBOM
NOArOTOBKM  TO3BOJISIET  BBIIOJHATH  Pa3iM4Hble  BUABI  NMPO(ECCHOHATBHO
OPUEHTUPOBAHHOTO NEPEBO/Ia B MPOU3BOJCTBEHHON U HAYYHOH J€ATEIbHOCTH.

2. B pe3yabTare u3ydeHus JMCHUILUIMHBI CTYIEHT J0JKEH:

Obnadams cnenyromumu oowexyromypuvimu (OK) u oowenpogeccuonanvnvimu (I1K)
KOMIIETEHIHSIMHU:

— CHOCOOHOCTBIO K KOMMYHHUKAllUM B YCTHOW M MHUCbMEHHOM (opMax Ha PYCCKOM U
MHOCTPAaHHOM SI3bIKaxX JJIsl peHIeHUs 3a7ad MEXIMYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumoieiictBus (OK-5);

— TOTOBHOCTBIO H3Yy4aTh HAyYHO-TEXHHYECKYI0 HWH(POpPMAIMIO, OTCUECTBEHHBIH U
3apyOeKHBIN OIBIT 10 TemaTuke uccaeaoBanus (ITK-20).
3uams:

- OCHOBHBIE CTIOCOOBI JOCTUKEHUS IKBUBAJICHTHOCTH B IIEPEBOJIE;

- OCHOBHBIE ITPHEMBI IIEPEBOA;

- A3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIUHU SI3bIKA KaK CHCTEMBI,

- JOCTaTOYHOE JUIS BBIIOJHEHHS TII€PeBOJA KOJUYECTBO JIEKCHYECKUX  EIWHHUII,
¢pa3eonoru3MoB, B TOM YHCIE COIMAIbHBIX TEPMHHOB M JIMHI'BOCTPAHOBEIYECKHX
peanuid.

Ymemu:

- TPUMEHSTHh OCHOBHBIE IPHUEMBI IIEPEBOAA;

- OCYUIECTBIIATh MHCbMEHHBI TEpeBOJ C  COOJIOACHHEM HOPM  JIEKCHUECKOH
HKBUBAJICHTHOCTH, COOJIIOICHUEM TPAMMATHIECKUX, CHHTAKCHUECKUX U CTHIIMCTHYECKUX
HOPM;

- 0o(opMIIATH TEKCT MEepPEeBOa B KOMITBIOTEPHOM TEKCTOBOM PEHAAKTOPE;

- OCYUIECTBIIATh TEPEBOJ C COOJIIOJIGHUEM HOPM JIEKCHUYECKONH HSKBHUBAJIEHTHOCTH,
COOJIIOJICHNEM TPaMMATHUECKUX, CHHTAKCHUECKUX M CTUJIMCTUYECKUX HOPM TEKCTa
HepeBo/ia U TEMIOPATBHBIX XapaKTEPUCTUK UCXOJAHOTO TEKCTa.

Braoemy:

- METOAMKOM MpPEeInepeBOJUYECKOr0 aHajau3a TeKCTa, CHOCOOCTBYIOLIEH TOYHOMY
BOCTIPHSITHIO UCXOIHOTO BBICKAa3bIBAaHUS;

- METOAMKOM MHOJArOTOBKM K BBIMOJHEHHIO IEPEBOAA, BKIOYas MOUCK HMHPOpPMAalUU B
CIIPaBOYHOM, CIICLIUAJIbHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

- OCHOBAaMH CHCTEMbI COKpAIIEHHON NepeBOIYECKOI 3a1cu MPH BHIIOJHEHNH EPEBO/Ia;

- OCHOBHOM MHOSI3BIYHOW TEPMHUHOJIOTMEN CHEIUAIBHOCTH;

- OCHOBaMH peepUpOBaHUs U AHHOTUPOBAHMSI JTUTEPATYPHI MO CHELUATBHOCTH.

3. KpaTkoe coep:kaHue JMCHUIINHBI:

Beenenue. IIpenmer u ponp mepeBofa B COBpEMEHHOM oOmiecTBe. PasnuuHble BHUIBI
nepeBoJia. 3a1au U MECTO Kypca B IIOATOTOBKE OaKajaBpa TEXHUKH U TEXHOJIOTHH.

Moayas 1.

1.1. CpaBHeHHMe TOpsiIKa CJIOB B AHTJIMMCKOM M PYCCKOM mpejiokeHusx. llepeBon
MPOCTOTO MOBECTBOBATENBLHOTO MPEJIOKEHHS HACTOSAIIEr0, OyIyIIEro ¥ MpoIIeAero BpEMEHH.

OcoOeHHOCTH TIepeBO/Ia BOIPOCHTEIBHBIX M OTPUIIATEIHHBIX TPEATOKEHHIHA B PA3TUIHBIX
BpEeMEHaXx.

1.2 TlepeBon mpemtoskeHuit Bo BpemeHax Indefinite, Continuous. UteHne u mepeBoj 1mo
teme "Xumus'".

Monyas 2.

2.1. IlepeBox npemnoxenuii Bo BpeMmenax rpymn Perfect, Perfect

Continuous  (yTBepAMTENIbHBIC, BOIPOCHTENBHBIE W  OTPUIATEIBbHBIE  (OPMBI).
OcobeHHocTH ynoTpeOIeHNs: BCHOMOTaTeNbHBIX IJIaroyioB.



2.2 IlepeBon cTpagaTebHOTO 3ayiora. TpyaHble cllydan epeBoia CTpaiaTeIbHOrO 3a10ra.

Utenue u nepeBoj TEKCTOB 10 TeMe "Hayka u HayuHble METOAbI". AKTUBHU3ALUS JICKCUKU
MIPOYMUTAHHBIX TEKCTOB.

2.3. IlepeBoa mpuAATOUYHBIX MPEII0OKECHUH.

[IpunaTouHble noaIexKaIue.

[Ipunarounslie ckazyemble.

[IpunaTounsle onpeaeuTeNbHbIE.

[Ipunarounbie 06CTOATENLCTBEHHBIE, TPUIATOUHbIE JOTIOTHUTEIbHBIE.

2.4. Tunsl YCIOBHBIX MPEUIOKEHUH, TPaBUiIa U 0COOEHHOCTH HUX MEPEBOAA.

[IpakTuka mnepeBoja Ha mpuUMepax TEKCTOB O Xumuu, /[.H. Menoeneese, nayke u
MexXHON02UU.

2.5. llepeBon mpeaIoKeHUW C y4e€TOM MpaBuja coryiacoBaHusi BpemeH. [lpsmas u
KOCBEHHAs! peyb.

2.6. Paznuunble BapuaHThI IEPEBOA CYIIECTBUTEIHLHOTO B MPETI0KEHUU.

2.7. MopanbHbI€ TJIaroiibl 1 0COOCHHOCTH MX TIEPEBO/IA.

PazBuTue HaBbIKOB nepeBoa no reme "Hayka 3aBTpaminero aas'".

2.8. CnennanbHas TepMuHosorus mmo teme "Jlabopatopus".

2.9. Coxpamtenusi. Oco6eHHOCTH UX NepeBojia. Pa3BuTre HaBBIKOB MEpEeBO/a Ha IPUMEpe
TeKcToB 110 TeMme "JIaboparopusi, U3MEpPEHUs B XUMUH'".

Moay.s 3.

3.1. Henmmunbie (hopMBbI TIIaroa.

Nudunutus (HeonpeneneHHas ¢opma riaroja). Poabs MHPUHUTHBA B NMPEAIOKCHUU U
BAPUAHTHI IEPEBOJIA HA PYCCKUM sA3bIK. [IpnyacTus u repyHanil.

3.2. UluduHUTHBHBIE OOOPOTHI.

O6opot nomonHeHHe ¢ HWHQUHUTHBOM. BapumaHThl mepeBofa Ha pPYCCKUU  SI3BIK.
Tepmunosiorus no teMe "CoBpeMeHHbIE TEXHOJIOTUN" .
3.3. O6opoT nmomyexaiee ¢ ”HGUHATHBOM. PazimyHble BApHAHTHI IEPEBO/A.
TepmuHomnorus mo TeMe "Xumudeckas TeXHoIorus".
3.4. IlepeBoj MpUYACTHBIX 0OOPOTOB.
AbcomoTHbIH npuyacTHEI OOOPOT U BapuaHTHI IEPEBOAA.
Pa3BuTHe HaBbIKOB niepeBoAa 1o TeMme " XuMHuueckas TeXHOJIOrHs "
1. O6bem y4yeOHOM TUCHUIIUHBI:
4.1. OuHas popma:
Bcero 3 ceMecTp 4 cemecTp
Bunpt yueOHoi paboThI B3au. | Bakan. | B3au. | Bakang. | B3au. | Bakan.
el qacax el qacax el qacax
OO0mas Tpy10eMKOCTh
AUCHMILINHBI 10 Y4eOHOMY 4.0 144 2,0 12 2,0 12
IUIAHY
AyIMTOpPHBIE 3aHITHSI: 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
JlaGoparopusie 3ansTus (J1a0) - - - - - -
CaM(-)CTOﬁTeJIbHaﬂ padora 222 80 111 40 111 40
(CP):
CaMocTosITeNnbHOE U3YUEHNE 222 80 111 0 111 40
pa3zesoB AUCIUILTUHBI
Bupa xourpoJas: 3auer /
IK3aMeH ] ] ] ) ) )
Buel yue6HOM paboThI Bcero 1 cemectp 2 cemMecTp




B3au. | Bactp. | B3au. | Bactp. | B3au. | B acrp.
el. yacax el. qacax el qacax
OO0wmas Tpy10eMKoOCTh
AUCHUILINHBI 0 y4eOHOMY 4.0 108 2,0 54 2,0 54
IUIAHY
AyAUTOpPHBbIE 3aHATHS: 1,78 64 0,89 32 0,89 32
Jlexuuu (JIek) - - - - - -
[Ipaktuueckue 3ausarus (I13) 1,78 64 0,89 32 0,89 32
Jlabopatopubie 3ansTus (J1ao) - - - - - -
CamocrosiTesbHasi padora 297 80 111 40 111 40
(CP): H H H
CaMocTosTenbHOE U3yUeHUe 299 80 111 40 111 40
pa3/ienoB AUCIUIUINHBI ' ' '
Buj koutpoJsi: 3auert / ) ) ) i i i
IK3aMeH
4.2. 3aounas dopma:
Bcero 1 cemectp 2 ceMmecTp
Bunst yueGHoi paboThl Bzau. | Bakan. | B3au. | Bakang. | B3au. | B akaz.
el yacax el. gacax el. yacax
OO0mas Tpy10eMKoOCTh
AUCHMILIMHBI 10 Y4eOHOMY 4,0 144 2,0 72 2,0 12
ILUIAHY
AyaAUTOpPHBIE 3aHATHS: 0,44 16 0,22 8 0,22 8
Jlexuuu (JIek) - - - - - -
[Ipaktuueckue 3ausarus (I13) 0,44 16 0,22 8 0,22 8
JlabopaTopusie 3anstus (J1ao) - - - - - -
CamocrosiTesibHas padoTa 356 128 178 64 178 64
(CP): i) H ]
CamocrosiTenbHOE U3yUYEeHHE 299 80 111 40 111 40
pa3zienoB AUCIUIUINHBI ' ' '
Buj xourpoas: 3auer / 3auer 3aver 3aver
SK3AMEH O R I R )

AHHOTaNUA padovel MPOrpaMMbl TN CIUILIHHBI
«CpakaaHcKas 3a1IUTA B Ype3BbIYaiiHbIX cuTyanusax» (O®T/1.B.02)

Lesb AUCHMNIMHBI - TOATOTOBHUTH CTYJICHTA K OCMBICJICHHBIM IPAKTHYECKUM JACHCTBUSIM
no oOecrneyeHuo CcBoed O€30MacHOCTH M 3alllUThl B YCJIOBUSAX BO3HMKHOBEHMS
Ype3BbIYAHON CHTYalluu MPUPOJTHOTO, TEXHOTEHHOTO H BOGHHOTO XapaKkTepa.

B pe3yabTare n3yyeHus JMCUMIIMHBI CTYIEHT J0JIKEH:

Obnadams cnenyronumu odowexyrvmypuvimu (OK), obwenpogeccuonanonvimu (OIK) n
npogeccuonanvuvimu (I1K) xomneTreHIUAMHU:

CTIIOCOOHOCTBIO HMCIIOJIB30BaTh MPHEMbI OKa3aHHs MEePBOM TOMOIIHM, METOIBI 3aIIUTHI B
yCIOBUSX Ype3BbruaitHbix cutyarmii (OK-9);

BJIaJICHHEM OCHOBHBIMH METOJIaMH 3aIIUTHI IIPOU3BOICTBEHHOTO ITEPCOHAAa U HACETICHHS
OT BO3MOJKHBIX TIOCIIC/ICTBHI aBapHii, karacTpod, cruxuitHpix 6encruii (OI1K-6);
CIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHUYECKHE peIIeHUs TpH pa3padoTke
TEXHOJIOTHYECKUX MPOLIECCOB, BEIOMPATh TEXHUUECKUE CPEJICTBA U TEXHOJIOTUU C YIETOM
9KOJIOTMYECKUX TocieAcTBH ux npumenenus ([1K-4).



3uams:

- XapaKTepUCTUKHM TPUPOAHBIX O€ACTBUI, TEXHOI€HHBIX aBapuil M KaTacTpod Ha
panuanoHHO, XMMUYECKA U OMOJIOTHYECKHU OMACHBIX 00BEKTAX, MOpaXkaromue (HakTopsl
JPYTUX OMAaCHOCTEH;

- OCHOBBI BO3JICHCTBHUSI OMACHBIX (DaKTOPOB YPE3BBIYAMHBIX CHUTyallMii Ha 4eEIOBEKa WU
IPUPOHYIO CPEeNy, JOIyCTUMBIE MPEeAEIbHbIE KPUTEPUU HEFATUBHOTO BO3CHCTBUS;

- Mepel 0e30MacHOro TOBEJACHHUS NpU NpeObIBAHMM B paiioHax (30HaX) IOXapoB.,
PaMOaKTUBHOI0, XUMUYECKOT0 ¥ OMOJIOTHYECKOT0 3arpsI3HEHHUS;

- crmocoObl M CpelncTBa 3alIUTHl 4YEJIOBEKAa OT BO3ACUCTBUS MNOpaKalOMMX (HaKTOPOB
Ype3BbIYANHBIX CUTYALUH IPUPOJIHOIO, TEXHOTE€HHOT'O U BOEHHOI'O XapaKTepa.

Ymems:

- UCHONb30BaTh CPEJCTBA 3aLIUTHl OPraHOB [JbIXaHWA M KOXH, MEIULMHCKUE Ui
CaMO3allUThl U OKA3aHUS TOMOLIHU IPYTUM JIFOISIM;

- IPUMEHSATh NEePBUYHbIE CPEACTBA MOXKAPOTYIICHUS AJIS JIOKAJIU3ALMK U TyLIEHUs IoXkKapa,
BO3HHKIIIETO B ayAUTOPUH (J1abopaTopun);

- OKasblBaTh ce0e M JPYrMM MOCTPAJABIIMM MEIULMHCKYIO IOMOIIb C UCIOJIb30BaHUEM
Ta0ENbHBIX U MOJPYYHBIX METULIUHCKUX CPE/ICTB.

Braoemy:

- npuéMaMM NpOBEACHUS YACTUYHOMN CAaHUTapHOM 00pabOTKM U BBIXOJIE U3 pailoHa (30HbI)
PaMOaKTUBHOI0, XMMUYECKOT0 U OMOJIOTMYECKOr0 3arpsi3HEeHUS (3apaXeHus);

- croco0amMu U TEXHOJIOTHSIMH 3aIUThI B UpE3BbIUANHBIX CUTYaIUIX.

3. Kpartkoe cogep:xanue JUCUMIJIHMHbI.

1. OmnacHoctu mnpupoaHoro xapakrepa. CrTuxuiiHble O€ICTBUSA, SBJIEHUS MPHUPOJIbI
paspyLIUTENbHON CHJIBI — 3€MJIETPSICEHUS, HABOJHEHMUs, CEJIEBble MOTOKH, OIOJI3HU, CHEXHBIE
3aHOCBHI, U3BEPKEHHUE BYJIIKAHOB, 00BAJIbl, 3aCYXH, yparaHbl, Oypu, OXxKapbl.

2. OnacHOCTH TEXHOTE€HHOIO XapakTepa. ABapuM M KaTacTpo(bl Ha PpagUallOHHO
OIIACHOM OOBEKTE, XHMHUYECKH OIAaCHOM OOBEKTe, OHMOJOIMYECKH OIIACHOM OOBEKTE; Ha
TpaHcnopTe  (KEJIEe3HOAOPOKHOM,  aBTOMOOMJIBHOM,  pPEYHOM,  ABHAIlMOHHOM);,  Ha
TUIPOCOOPYKEHUSAX; HA KOMMYHAJIbHBIX CUCTEMAaX KU3HEOOECIIeUeHUSI.

3. OnacHocTH BOEHHOTO Xxapakrtepa. [IpuMeHeHHe OpyXHs MacCOBOTO INOPaKEHUs
(s11epHOr0, XUMUYECKOT0, OMOJIOTUYECKOT0), OOBIYHBIX CPEACTB C 3aKUTATEIbHBIM HATIOJIHEHUEM,
HOBBIX BHJIOB OpPYXUsl. 30HBI 3aPAYKEHUS OT CPEACTB INOPAKEHUS U UX BO3JICHCTBUE HAa HACEJICHUE
U OKPY’KaIOILYIO IPUPOJIHYIO CpEeAy.

4. TloxapHas 0€30MacHOCTb — COCTOSIHME 3alllUIIEHHOCTH HaceJeHUs, HUMYIIEeCTBa,
oOuiecTBa ¥ rocy1apcTBa ot 1oxkapoB. [loxkapHas onacHOCTh (IPUYMHBI BOSHUKHOBEHMSI TIOKapOB
B 3/1aHUSX, JIECHbIE Mokaphl). Jlokanuzanus U TymieHue noxkapon. [Ipocteifine TexHUUeckue
cpenctBa noxkaporymieHus (oruerymurenu OIT -8, OY-2) u npaBuiia noap30BaHMs UMH.

5. Komrmuiekc MeponpusiTHii rpak/1TaHCKON 3aIUThl HACETIECHHUS.

OnogemnieHue 1 MHPOPMHUpPOBaHUE HaceleHHs 00 omacHocTu. [IpuHATHE HaceneHueM
curHasioB onosenieHus («BHumanue Bcem!», «Bo3gymHas TpeBoray, «PaauanuoHHas
OMACHOCTBY, «XHUMHUEcKas TpeBora», «OTOOH OnacHOCTW») M MOPSAOK JAECUCTBUS MO HUM.
OBakyalMs HaceleHHs M3 30Hbl onacHOCTH. CrocoObl 3BaKkyalliM OKCTpEHHas 3BaKyallus
CTYJEHTOB U3 ayAUTOPUU ITPU BOSHUKHOBEHHH I0Kapa.

CpencTtBa uHAUBUAYANBHOM 3amuThl opraHoB Asixanus (I'T1-7, T'TI-7B, I'TI-9, P-2, V-2K,
PITA-1, PIIT-67M, PVY-60M, «®enuxcy, I'/JI3K, AT, AIIT-3, I[13Y-K, UII-4M, UII-5, UII-6,
KUII-8), koxu (JI-1, O3K, KUX-4M, KIX-5M) yenoBeka. MeIUIIMHCKHUE CPEICTBA 3AIIUTHI .

CpencTBa KOJIJIEKTUBHOM 3aIUTHI HaceneHus. HaznadueHue, 3amuTHBIE CBOWCTBA YOCKHIII.
[TpotuBopagnannonnsie ykpbitTus (IIPY, moasemHble memexoHble Mepexobl, 3ariyOleHHbIe
CTaHIIMM METPONOJIUTEHA), MPOCTEHIINe YKPBITUS (TpaHIIEH, OKOIMbI, MEPEKPHIThIEC IIEIH).
[TpaBuna 3aHATHS YyOEKHILA.



6. Oxkazanue mepBOM MEAUIIMHCKOW MMOMOIIM IPHU OXKOTaX, PAHCHUAX, 3apaKCHHSIX.
[TpoBeneHMEe YaCTHYHON CAHUTAPHON 00PaOOTKH KOKHBIX TOKPOBOB YEJIOBEKA ITPH BBIXO/IE U3 30H
PaAMOAKTUBHOIO, XUMUYECKOTO U OMOJIOTHUYECKOT0 3apaXKeHus (3arpsi3HeHUs ), U3 30H MOKapOB.

7. JluxkBupanus MociaeACTBUI 4pe3BbIYAMHOW CUTyalMd. PaguanioHHass U XUMHUYECKas
pa3Beqka ouara MmopakeHus (3apakeHus). ABapHifHO-crmiacarenbHble padoThl. CrenuaibHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (J€3aKTHUBALMs, Jerazamus, Ae3uH(EKIus,
JIC3UMHCCKIIHSL.

8. DKcTpeHHas »9Bakyaluss W3 ayautopud (jJabopaTopuu) B YCIOBHUSAX IOXKapa,
paauaMOHHOTO, XMMHUYECKOT0, OMOJIOTMYECKOTO 3arps3HEHUs TEPPUTOPUM C UCTIOIb30BAHHEM
npocreimx cpeacts 3amuThl («Denukey», I'I3K, nporusorasa I'TI-7 ¢ JII1I'-3).

4. O0beM y4eOHOI JUCUMIIIIUHBI:

4.1. Ounas dopma:

Bt yue6Hoii paGoTs: B 3aueTHBIX B akanem. B actpos.
eTUHHLIaX Yacax Yacax
O0masi TpPya0oeMKOCTb IMCHUIUIMHBI 10 10 36 97
y4eOHOMY IIaHy
Konrakrhas pa6ora (KP): 0,44 16 12
[IpaxTuueckue 3ansatus (I113) 0,44 16 12
CamocrosiTtesibHas padora (CP): 0,56 20 15
CaMocTosiTelbHOE ~ HM3YYCHHE  pa3JesioB 0,56 20 15
JUCITUTUTUHBI
Bua koHTpoOJIs: 3aUeT/3K3aMeH - 3ader 3ager
4.2.3aounas opma:
. B 3auerHbix | B akagewm. B acTpos.
Bunel yue6HoI paboTh
CIMHULIAX qacax gacax
O0masi Tpya0eMKOCTh JAUCHUIIMHBI 10 10 36 97
y4eOHOMY IIaHy
Kounrakthas padora (KP): 0,11 4 3
[Ipaktuueckue 3ansatus (I113) 0,11 4 3
CamocrositesbHas padora (CP): 0,78 28 21
CaMocTosiTenbHOe U3yYeHUE pas3zenon 0,78 8 21
JUCIUTUTAHBI
3auer 3auer
Bupa xoHTpoJsi: 3a4er/3K3aMeH 0,11 (@) 3)

AHHOTaNUA padovel MPOrpaMMbl IUCIUILIHHBI
«Teopernyeckue ocHoBbl xumum» (®T/1.B.03)

1. Heanb aucuMnanHbl — GOPMUPOBAHKE Y CTYJIEHTOB IPOYHBIX (yHIAMEHTAIbHBIX 3HAHUH
B 00J7aCTH XMMUHU Ha OCHOBE M3y4YEHUsI OCHOBHBIX MOHATUN U 3aKOHOB XMMHUU C OMOPOH
Ha Tabnuny snemenToB .M. MenneneeBa, Tabnuily pacTBOPUMOCTH U PsAJl aKTUBHOCTH
MeTauioB. JuciuminHa «TeopeTnyeckre OCHOBBI XMMHUK» JIOTIONHSET U CIIOCOOCTBYET
JTy4lIeMy HOHUMaHHUIO TUCHUIUIMHBI «O0111as 1 HeopraHudeckasi XuMus»

2. B pe3yabraTe wu3y4YeHUs] IMCHUIUIMHBI OO0y4YaloIIMiicd 1O mporpamMmme
0akajiaBpuAaTa J0JIKeH

Obnaoams crnenyromumu  oouenpogheccuonanvuuimu (OIIK) u npogeccuonanvruvimu

(ITK) xommnereHIusAMU:



— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJI30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX

JUCHHTUTHH B Tipodeccruonanbroi aesreaproctu (OITK-1);

— TOTOBHOCTBIO UCIIOJIB30BaTh 3HAHUS O CTPOCHUHU BEILIECTBA, IPUPOAE XUMUUYECKOU CBSI3U

B Pa3JIMYHBIX KJIacCaX XMMUUYECKUX COCTMHEHUM JIJI1 TOHUMAHUSI CBOMCTB MaTepUalioB U

MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKArOIIUX B okpyxatoiiem mupe (OI1K-3);

— TOTOBHOCTBIO HCIIOJIL30BAaTh 3HAHWE CBOMCTB XMMHUUYECKHX DJIEMEHTOB, COCIWHCHUU H

MaTepuajoB HA UX OCHOBE JUIsS pPeIleHus 3a1ad npodeccuonanbHoi aestensHoctu (ITK-

18).

3name:

— OCHOBHBIE 3aKOHBI XUMHM;

— CTPOEHHE aTOMa U NEPUOJUYECKUIN 3aKOH;

— OCHOBHBIE KJIaCChl HEOPTaHUYECKUX BEIIECTB;

—  KIacCH(UKAIUIO0 XUMHUECKUX PEaKIInii;

— OCHOBHBIE THUIIEI XUMHUYECKOM CBS3H;

— MPOLECCHI, MPOTEKAOIINE B PACTBOPAX, U OCHOBHBIE TEOPUU KUCJIOT U OCHOBAHUH.

Ymemn:

— COCTaBJIATH AJICKTPOHHBIE (DOPMYIIBI aTOMOB W OIPEACISATh BAJCHTHOCTH W CTCIICHH

OKHCJICHHUSA B COCTUHECHHIX

—  COCTaBJATH (DOPMYITBI HEOPTaHUYECKHUX BEIISCTB PA3TUYHBIX KIAcCOB (OKCHIOB, KUCIIOT,

OCHOBaHUH, coJieh);

— COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUI pPa3IMUHbIX TUIIOB;
— MPOBOJUTH CTEXMOMETPUUECKHUE PACUETHI 10 YPABHEHUAM XUMUYECKUX PEaKLIHA;
— COCTaBJIATh (OPMYJIBI KOMIUICKCHBIX COCIUHEHHUM, JaBaTh MM Ha3BaHHUS W IMpeiarath

CIOCOOBI TOTYYEHHUSI.

Brnaoemw.:

— METOJaMHU OMNHUCaHMsS CBOMCTB BEIIECTB HA OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOUIUX M3

MEPUOJNYECKOr0 3aKOHA U MEPUOINYECKON CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

3. Kpartkoe coaep:kaHue THCHHIIAHBI

Mooy 1. BBeieHue B XUMHIO.

OcHoBHbIE TOHATHS XUMUU. OCHOBBI aTOMHO-MOJEKYJISIPHOTO YYEHUs, BBIYMCIICHUS
pa3MepoB M MacCc aTOMOB M MOJIEKYJ, OTHOCHUTEIbHBIE ATOMHBIE M MOJEKYJSPHBIE MAacCCHhI,
MOJISIpHAsi Macca. 3aKOH MPOCTBIX KPATHBIX OTHOIIEHUM, 3aKOH COXPAaHEHUsI MaCChl, MPOCTEHIITNE
BBIYHCIICHUSI TI0 YPABHEHUSAM XUMHUYECKUX PEAKIINid Ha “U30BITOK-HETOCTAaTOK . ['a30BbIE 3aKOHBI,
ypaBHeHue Knanelipona — MeHieneeBa 1 BBIYMCIEHUS HA €70 OCHOBE.

OcCHOBHBIE KJIACCHI HEOPTAaHUYECKUX cCoeTMHEHUI. KHCIIOThI 1 OCHOBaHUS;, COJIU: CPETHHE,
KHUCTIbIe, OCHOBHBIC, KOMIUIEKCHbIe. Kraccudukanms u HOMeHknatypa. Jluccoruarnus
AJIEKTPOJIUTOB B BOJHBIX pacTBOpax. AMGOTEpHBIE OKCHIBI U TUJIPOKCUIBI M1 OCOOCHHOCTH MX
XUMHYECKHUX CBOMCTB. KucmopoiHbie u OeCKUCIOPOIHBIE KUCIOTHI U UX COJIH.

Kommiekcuble coeaunenns. OOIMe CcBeOeHUSI O KOMIUIEKCHBIX COEIUHEHUSIX.
KommiekcoobpazoBatenb, JWraHAbl, KOOPAMHAIIMOHHBIE YHWCIA, JEHTAHTHOCTH JIMTaHJIOB,
BHYTPEHHSISI U BHEIIHSS c(epbl KOMIUIEKCHOTO coenuHeHus. Knaccudukanus KOMIUIEKCOB IO
BUJly KOOPAMHUPYEMBIX JUTaH10B. HoMeHKIaTypa KOMIUIEKCHBIX coeanHeHul. [IpencraBnenue
00 M30MEpHUHM KOMIUIEKCHBIX coequHeHuid. Peakiuu oOpa3oBaHMsI KOMIUIEKCHBIX COEIWHEHUH,
CBOMCTBA KOMILIEKCHBIX COCTUHEHUI.

OcHOBHBIE THNBI XUMHUYECKHX peaknuii. Peaknum oOMEHHBIE €W OKHCIUTEIbHO-
BOCCTAHOBUTEJbHbIE. TUMHWYHBIE OKUCIUTENIM U BOCCTAHOBUTENHW, HANUCAHUE YpaBHEHUH
MPOCTEUIINX OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX Peakiiuid. THIbl 0OOMEHHBIX PEAKITUiA, TUAPOITU3
CoJIel B BOJHBIX pacTBOPAX.

ITepuonnueckuii 3akon .M. MenneneeBa u nepuonuueckue cBorctBa. CoBpeMeHHas
dbopMynupoBKa MepuoanYecKoro 3akoHa. [leproaudeckast cuctemMa M €€ CBS3b CO CTPOCHHEM
aroMoB. [Ipenckazanue CBOIICTB Ha OCHOBE MEPUOJAMYECKOrO0 3aKOHA. ATOMHBIE M HOHHBIE
paguycel. Y CJIOBHOCTb 3TUX NOHATHI. MI3MEHEeHHE paanyCcOB aTOMOB 110 IEPUOJNYECKON CUCTEME.



HonHble paguychl U UX 3aBUCUMOCTD OT 3JIEKTPOHHOTO CTPOECHUS aTOMOB M CTEIIEHU OKUCIICHUS.
OHeprusi MOHM3alMM U CPOJACTBO K JJIEKTPOHY. 3aKOHOMEPHOCTHM B H3MEHEHUU HHEPruu
nonmzaiuu. Cxema Koccenst ans oObSACHEHUS OTHOCUTENBHOM CHIIBI KHUCIOT U OCHOBAHMU.
[IpencraBnenue o MeTtomax cpaBHUTeNbHOrO pacueta M.X. Kapanerbsinima. 3HaueHue
IIEPUOIUYECKOr0 3aKOHA.

Mooynb 2. Xumudeckas CBSI3b.

Tunsl XUMHUYECKON CBSI3U. DJIEKTpOOTpHULATENbHOCTh. KOBaneHTHas M HMOHHAs CBS3b.
CBoiicTBa KOBAJICHTHOW CBSI3U: HAIPaBICHHOCTh W HachllaemMocTb. llosispHas koBasleHTHas
CBA3b. XAapaKTEPUCTHKU KOBAJIEHTHOM CBSA3M: AJIMHA, IPOYHOCTb, BAJECHTHBbIE YIJIbL. J{IMHBI
OJIMHApHBIX M KpaTHBIX CBsized. DQQeKTuBHbIC 3apsiabl aTOMOB B MoJieKynax. J[MMonbHbIN
MOMEHT. J[UIIOJbHbIE MOMEHTBI U CTPOCHUE MOJIEKYJ. MOHHAs CBA3b KAK MPEAEIbHBIN Clydai
KOBAJICHTHOM CBsI3M. HeHanpaBleHHOCTh M HEHACHIIAEMOCTb HMOHHOM cBs3u. [lomspuszanus
MOHOB. 3aBUCUMOCTb HOJISIPU3ALMU HOHOB OT THUIIA 3JIEKTPOHHOMN CTPYKTYpBI, 3apsiaa U paauyca
MOHOB. BiusgHue  monspuzanmu  Ha  CBOWCTBA  BEWIECTB.  MEXMOJEKYIspHAas U
BHYTPUMOJIEKYJISIpPHAs BOJOPOAHAsl CBSI3b. OHEPrUsl U JAJIMHA BOJOPOJIHOHN cBsi3u. BinsHue
BOJIOPOJHOM CBSI3M Ha CBOMCTBa BelecTB. Meraummueckas CBs3b M ee cBoiicTBa. OOmue
IPEJICTaBICHUS O MEKMOJIEKYJISIPHOM B3aUMO/IEHCTBUU.

Mooyns 3. CBOICTBa pacTBOPOB.

PactBopel M B3aMMOJENCTBHS B pacTBOpax. Teopuu KUCIOT M OcHOBaHMHU. [Ipomeccsl,
COMPOBOXKAAIOIINE O0pa30BaHUE JKUIAKAX HCTHHHBIX pPAacTBOPOB  HEIJNEKTPOJIUTOB U
AJIEKTPOJIUTOB. XapaKTEPUCTUKA MEXYACTUYHBIX B3aUMOICUCTBUH B pacTBOpax. [IpencraBnenue
0 colbBaTanuu. MeanbHble U peaibHbIE paCTBOPBI. AKTUBHOCTh; KO3(P(PHUIIMEHT aKTUBHOCTHU KaK
Mepa OTKJIOHEHHUS] CBOMCTB KOMIIOHEHTa PEaIbHOIO pacTBOpa OT €ro CBOMCTB B HJCAIILHOM
pactBope. Peakuuu, mporekarouue B pacTBOpax.

Henocratounocts Teopun Appenuyca. IIpoToHHas Teopus KUCIOT U OCHOBaHUM;
KOHCTAaHThl KHUCJIOTHOCTH U oOcHOBHOocTH; mkaina pKa u pKs. KoncranTta asTompoTonusa
pactBoputens. Juddepenmupyromue W - HUBENHpyoomue pactBoputenu. [lonstue 00
3JIEKTPOHHOU T€OPHUH KUCJIOT U OCHOBAHUII.

4.00beM yueOHOH TUCHUILIUHBI

4.1. Oynas dopma:

Buiot yaebHoi paboTe! B 3agernbix | B akazmem. B actpon.
eIMHULIAX Yacax Yacax
O0mass TpyAOeMKOCTh JAMCHMILIMHBI IO 20 79 54
y4eOHOMY IIaHy
Kounrakthas pa6ora (KP): 0,88 32 24
Jlexuuu (Jlek) 0,44 16 12
[Ipaxtuueckue 3ansatus (I113) 0,44 16 12
CamocrositesbHas padora (CP): 1,12 40 30
CaMocTosiTelbHOE  M3Y4YEHHE  pa3J/esioB 1,12 40 30
JUCIUTLTAHBI
Bupa xonTpoJsi: 3a4er / 3k3aMeH - 3auer 3auer
4.2.3aouHas hopma:
. B 3auetHbix | B akagewm. B actpos.
Bunsl yueOHoI paboThI
eIMHUIIAX qacax qacax

O0masi TpPyA0eMKOCTh [AWUCHUILIMHBI 1O
y4eOHOMY IIaHy
KonraktHas paoora (KP): 0,22 8 6

2,0 72 54




Jlexmuu (Jlek) 0,11 4 3
[Tpaktuueckue 3ansatus (I13) 0,11 4 3
CamocrosiTtesibHas padora (CP): 1,67 60 45
CamoCTOsTEIbHOES H3yUYCHHE pasiesoB 1,67 60 45
JCIUATUTHHBI

Buja xouTpoJisi: 3a4et / 3k3aMeH 0,11 3auer (4) 3auer (3)

AHHOTaNuA padoyeil NporpaMMbl JMCUUILTAHBI
«BBenenune B MmaTematuky» (®T/1.B.04)

1. Hesas aucuunauHbl — GopMupoBaHue y 6akanaBpa 0a30BbIX MaTeMaTHUECKUX 3HAHUH,
HEOOXOAUMBIX JJI JaJIbHEHIIEro U3y4yeHMs pa3JesioB BbICUIEH MaTeMaTHKH, a TaKXKe,
UL M3YYeHUs psAga OOIIEHAYYHBIX TUCHMIUIMH U JUCHMIUIMH MPO(HEeCcCHOHATBLHOTO
LUKJIA.

2. B pe3yabTarte u3yyeHHs JMCHUILUIMHBI 00y4YaloIHMiics M0 MporpaMMe dakajaaBpuarta
JOJIKeH:

Obaaoams criienyromumu npogpeccuonarvivimu (I1K) kommereHIUsIMU:

— CIIOCOOHOCTBIO IUIAHMPOBATH U MPOBOAUTH (PU3NYECKHE U XUMHUYECKHE 3KCIIEPUMEHTHI,
IPOBOJIUTH 00Pa0OTKY UX PE3yIbTATOB U OLIEHUBATH MOTPEUTHOCTH, BBIIBUTATh TUTIOTE3bI
U YCTaHaBIMBAaTh TIPAaHULBI HUX I[PUMEHEHMs, NPUMEHITb METOJIbl MaTEMaTH4ECKOIO
aHaJIM3a U MOJEJIMPOBAHUS, TEOPETUUECKOT0 U SKCIIepUMeHTanbHOro uccaeaopanus (11K-
16).
3nams:

— OCHOBHBIE METOJIbl MCCIIEJ0BaHMs 3JIEMEHTapHbIX (YHKLUUH, UX CBOWCTBA M TpadukH,
TOKJIECTBEHHbIE NTPEOOPa30BaHUsI AIreOpanvyecKuX U TPUTOHOMETPUUYECKUX BhIpaKEHUH,
CHoCOOBl pelIeHUs] ypaBHEHMH M HEPABEHCTB, AJIEMEHTbI TEOPUM YHUCEN, BKIIOYas
KOMIUIEKCHBIE 4YMCJIa, U TEOpPUU MHOMKECTB, OCHOBBI AHAJIMTUYECKOM TIe€OMETpHH,
BEKTOPHOH M JIMNHEWHOU anreOpshl.

Ymems:

— npuoOperaTb  HOBbIE  MaTeMAaTUYeCKHWE  3HAHUSA,  HUCIHOJB3YS  COBPEMEHHBIE
oOpa3oBaTenbHble ¥ HMH(OPMAIIMOHHBIE TEXHOJOTWH, COCTABIATh MaTeMaTHYECKHE
MOJIEJIM THUIOBBIX 33/a4 M HaXOAUTh CIOCOObI MX pEHICHHWH; YMETh NEpEeBOAUTH Ha
MaTeMaTHYeCKUH S3bIK MpOCTeHIIne MpoOjeMbl, MOCTaBIEHHbIE B TEPMUHAX JPYTUX
IpeIMETHBIX 00J1aCTe|, M UCII0IB30BaTh MPEBOCXO0/ICTBA 3TOM epepOpMyITUPOBKU AT UX
peIIeHus.

Braoemy:

— MareMaTU4YecKOW JIOTMKOHM, pa3BUTHIMH Y4YeOHBIMH HaBBIKAMH M TOTOBHOCTBIO K
OPOJODKEHUIO  00pa3oBaHUs, YMEHHEM YWTaTh U  aHAJU3UpOBaTh  y4yeOHYIO
MaTEMaTUYECKyl0 JIUTEpPaTypy, IEPBUYHBIMM HAaBBIKAMU W METOJAMH PELICHHUS
MaTeMaTUYeCKUX 3aJad JUCHUIUIMH MPO(PECCHOHAIBHOTO IMKIAa M JAUCHUIUIMH
npoHILHON HANPaBIEHHOCTH.

3. KpaTkoe coep:kaHue JUCHUTIIHHBI
Beenenue.

[Ipenmer u metoasl MaTemMaTuku. OnucaHue OCHOBHBIX pa3fenioB Kypca. TpeGoBaHus mnpu
W3Y4YEHUHU Kypca.

Mooynw 1.

DJIeMeHTHI TEOPHH YHce] M TeOpuu MHOKecTB. JleiicTBuA Hax MHOrowieHaMu. OCHOBHbBIE
TUINIBI YPABHEHMII M HEPABEHCTB, MeTO/AbI MX peumleHusi. Yucna (uenble, OTpULIATENbHEIE,
BEIIECTBEHHbIE). AOCOIIOTHAs BEJIWYMHA JIEHCTBUTENBHOrO 4YHciaa. KoMIIEKCHbIE dYHCTa.
Onepauuy HaJ HUMHU. MHoxxecTBa U OmepalMd HaJl HUMU. OJIEMEHThl MHOXECTBA,
noaMHokecTBa. Yucnossle MHOXkecTBa. Dopmynsl Myaspa u Oiinepa. M3Bieuenne KopHs N-oi
CTENEeHM W3 KOMIUJIEKCHOTO 4ucia. PerieHue ypaBHEHUM KBaJpaTHBIX U BBICHIMX IOPSIKOB.



PanmonanbHas apoOb. OcHOBHast Teopema aireOpbl. TpUTOHOMETpUYECKHE YpaBHEHHS U
HepaBeHCTBa. Jlorapupmuyeckue ypaBHeHHsS U HepaBeHCTBa. [lokazarenbHble ypaBHEHUS U
HEpaBeHCTBA. PerieHne ypaBHEHNI U HEPABEHCTB CMEILIAHHOTO THUIIA.
Mooyns 2.
®yukuun U ux coiicra. IIpocreiimme 31emMeHTapHbie pyHkuuu. Hexoropsie Bonpocsl
IUIAHUMETPHH U CTepeoMeTPpUH. AHAJINTHYECKAs TeoMeTpHusl.
[Monsitust pynkuu. Mccnenopanue pynkmun. CriocoOsl 3ananus pynkmnuii. O0patHeie QyHKIINU.
CaolicTBa 37eMEeHTapHBIX (GYHKIUN. (JIMHEHHbIE, KBaJpaTHUHbIe, CTEIICHHBIE, MOKa3aTellbHbIC,
JorapupMHUUECKUE, TPUTOHOMETPHUYECKHE M Jpyrue) MeToJ KOOpAMHAT Ha IUIOCKOCTH.
JlexapToBa mpsiMOYrojibHasi CUCTeMa KOOpJAWHAT, MOJspHas cucremMa KoopauHaT. PaccrosHue
MEXy ABYyMs TOUKaMu. JleeHue oTpe3ka nonoam. Yoyl MeKIay IByMs IPSIMbIMU Ha IIJIOCKOCTH.
VYcioBus mapajuieIbHOCTH U MEepPHEHAMKYISIPHOCTH MPSMBIX. YpaBHEHUS NPSIMON JIMHUK Ha
IUIOCKOCTH: 00111e€e, C YTIIOBBIM KO3 UIIMEHTOM, IPOXOIAIIEH Yepe3 JaHHYIO TOUKY B 3alaHHOM
HaIpPaBJICHUY, IPOXOJIALICH Yepe3 ABe JaHHbIe TOUKU. PaccTosiHue oT Touku 10 npsimoid. Kpusbie
BTOpOro mopsjaka. KaHoHndyeckue ypaBHEHUs U TpauKH OKPY)KHOCTH, DJUIMIICA, THIEPOOIIBI,
napaboJIbl.
Mooynv 3. BekTopHasi aareopa.
Bektopsl. Monyns BekTopa. OpThl, HampaBisiioline KocuHychbl. Omepanuy Haj BEKTOPaMHU.
CkanipHOE TMpPOU3BENEHUE JABYX BEKTOpOB. BekTopHOe Ipou3BeneHHE JBYX BEKTODPOB.
CMmemianHoe MpPOM3BENCHUE TPeX BEKTOpPoB. DH3MYECKOE M TEOMETPUYECKOE MPHUIIOKEHUE
BEKTOPHBIX ITPOU3BEACHUN.
Mooyns 4. Jluneiinas aareopa.
Marpunpl. Omnepanuu Haj MaTpUIlaMU. DJIEMEHTapHbIE MPeoOpa3oBaHUsA CTPOK MAaTPHUIIBI.
[IpuBeneHre MaTpuIbl K CTyleHUYaToMy BUAY W Bunay l'aycca. Panr matpuisl. OnpenenuTens
MaTpuIilbl U ero cBoiictBa. OOpatHas Mmarpuia. Pemenne cucreM JUHEHHBIX anreOpanyecKux
ypaBHeHUU (C TOMOLIbI0 OOpaTHOM wMmatpuisl, MmerogoM [aycca, Mmetomom Kpamepa).
[IpencraBieHue o IMHEHHBIX BEKTOPHBIX IpOcTpaHcTBaX. CoOCTBEHHbIE BEKTOPHI U COOCTBEHHbBIE
3HAYEHUS] MATPUIIBI.
4.00beM yueOHOH TUCHUILIUHBI

4.1. Oynas dopma:

Bus! yueGHo# paboTs! B 3aueTHBIX B akagem. B acTpos.
eIMHULIAaX Yacax Yacax
O0mass TpPyAOEeMKOCTh JAMCUMILIMHBI IO 20 79 54
y4eOHOMY IIaHy
Kounrakrhas pa6ora (KP): 0,88 32 24
Jlexuuu (Jlek) 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
CamocrositesbHas padora (CP): 1,12 40 30
CamocrosiTelbHOE ~ HM3yYEHHUE  PA3/ENioB 1,12 40 30
JUCIUTUTAHBI
Buj konTposs: 3a4er / 3K3aMeH - 3aver 3aver
4.2.3aouHas hopma:
. B 3auerHbix | B akazem. B acTpos.
Bunsl yueOHoM paboThI
€IMHULIAX qacax qacax
O0masi Tpya0eMKOCTh [AWUCHUILIMHBI 1O 20 7 54

yueOHOMY IJIaHY
KonraktHas paoora (KP): 0,22 8 6
Jlexumu (Jlek) 0,11 4 3




[Ipaktuueckue 3ausarus (I113) 0,11 4 3
CamocrosiTesbHas padora (CP): 1,67 60 45
CaMocTosTenbpH0e U3y4YCHHUE pas3zeion 167 60 45
JIACLIUTUTUHBI '
3auer 3auer
Buna xouTpoJisi: 3a4et / 3k3aMeH 0,11
4) (3)




