4.4. AHHOTAM PadoYMX NPOrpaMM IUCUMILIUH

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

AHHOTaNUA padoyeil NporpaMMbl M CHUIITHHBI
«nocrpannslii s3bik» (b1.6.1)

1. eap OUCUMILUIMHBI — TpUOOpeTeHHnEe OOyYaroNIUMHUCSA OOIIeH, KOMMYHUKATUBHON M
npo¢eCCHOHATBPHON KOMIIETECHIIUN, YPOBEHb KOTOPBIX HA OTACIBHBIX dTarax s3bIKOBOM
IOATOTOBKH IIO3BOJISIET HCIIOJIB30BATH HMHOCTPAHHBIM A3BIK IPAKTHUYECKH KaK B
npodecCHOHATBHOMN (IIPOU3BOJCTBEHHOW U HAy4YHOMW) JESTEIBHOCTH, TaK M JUIS IIeTIeH
camMo00pa3oBaHMsL.

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

Obaaoams crienyromumu o0mekynsTypHbiMU (OK) KOMIETCHIIUSIMH:

- CHOCOOHOCTh K KOMMYHHKALIMU B YCTHOM M NMCbMEHHOU (hopMax Ha PYCCKOM U
MHOCTPAHHOM SI3BIKaX JUIS PELICHUs 337a4 MEKIMIHOCTHOIO U MEKKYJIbTYPHOIO
B3aumoeictus (OK-5).
3nams:

— OCHOBHBIE  CHOCOOBI ~ COYETa€MOCTH  JIGKCMYECKMX  €AMHUI] M  OCHOBHBIE
CJIOBOOOPA30BATEIHLHBIC MOJICIIH;

— PYCCKHE DKBUBAJICHTBHI OCHOBHBIX CJIOB U BBIPAXEHUI pPe4H B IIPOLIECCE MEKINIHOCTHOTO
U MEXKYJIbTYPHOI'O B3aMOJICHCTBHUS;

— OCHOBHBIE IPUEMBI U METOJIbl peheprpOBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI;

— TIACCHBHYI0O U aKTHUBHYIO JIEKCUKY, B TOM YHCJIE€ OOIICHAy4YHYI0 U CIELHAIBHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO 11l pabOThl Ha/l TUIIOBBIMU TEKCTAMU;

— TpueMbl paboThl C OPUTHHAIBHON JTUTEPATypOil HA HHOCTPAHHOM SI3BIKE.

Ymemn:

— paboTarh C OPUTHHAJILHON JIUTEPATYPON HA MHOCTPAHHOM SI3bIKE;

— paboTath co cloBapeM;

— BECTH NEPENMCKY Ha M3Yy4AaeMOM SI3BIKE C LIEJIBI0O MEXJIMYHOCTHOTO U MEXKKYJIBTYPHOIO
B3aMMOJEICTBHS;

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

Braoemy:

— MHOCTPaHHBIM $3BIKOM Ha YpPOBHE MEXJIMYHOCTHOIO M MEXKYJIbTYPHOIO OOIIEHHUS,
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. KparTkoe coep:kanue AMCUUIIUHBI:
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. MI3MeHeHue 11aroia-cBsi3ki B pa3IMIHbIX (hopMax MPOIIEANIero U OyayIiero
BpeMeHH. [ 1aroi-cBsi3ka B OTpULIATENBHBIX IPEATIOKEHUAX.

1.2 Tlopsimok ciioB B NpemasiokeHUu. [IpssMoi MopsiioK CIIOB yTBEPAUTEIBHOIO MIPEIIOKEHUS B
pasIMYHBIX BHJIOBpPEMEHHBIX (opmax. VI3MeHeHue mopsaKa CIOB B BONPOCUTEIHHBIX



npeiokeHusxX. [lopsaok CIIOB W MOCTPOECHUE OTPULATEIBHBIX MpEAToXKeHUH. DMparndeckue
KOHCTPYKLIUH.
Mogayas 2. |l.UTenne TeMaTUYECKUX TEKCTOB:
2.1. BBenenue B cnenMalIbHOCTE
2.2 N1.1. Mennenees
2.3. PXTY um. .. MenaeneeBa
[TonsiTue 0 BUIax 4YTeHUs HA MpuUMepax TeKCToB o Xumuu, /.M. Menoeneese, PXTY um, /1.
Menoeneesa.
AKTHBHU3a1Us JIEKCUKU [IPOUYUTAHHBIX TEKCTOB.
Mogayas 3. 1l. [IpakTrka yCTHOM pedH MO TEMaM:
3.1. «I"'oBOopuM 0 cebe»,
3.2. «B ropoae»,
3.3. «PailoH, T1€e 5 )KUBY».
MoHosoruueckast pedsb 1o TeMe «0o ceder.
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 MOJUIeXkKAIlee» M «CI0XKHOE JONOJHEHHEe». BapuaHThl nepeBosa MH(OUHUTHBHBIX
000pOTOB Ha PYCCKUM SA3BIK.
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. HM3ywaromee yTeHHME Hay4yHO-TIONYJSPHBIX TEKCTOB 10 BBIOPAaHHOMN
CHELHUaTbHOCTH.
IIpumepHas TemaTHKa TEKCTOB:
5.1. «XumuuecKkasi TEXHOJIOT s U HayYHbIE METO/IbI»
5.2. «XuMHUECKOe IPEIIPUITUECY.
Mopayas 6. 1. IIpakTika ycTHOI peun o Teme
6.1. «Cmyoenueckas scusznv.
6.2. «Xumusl, U3MEPEHUS B XUMUUECKON TEXHOJIOTHUI
Mogayas 7. |. 'paMmMaTuueckue TpyAHOCTH U3y4aeMOTO SI3bIKa:
7.1. Ilpuuactus. Ilpuuactus Hacrosiiero W mnpomenmero BpemeHHu. IlepdextHbie ¢dopmbl
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:

Bun yueGHO#M 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)
AyYIUTOPHBbIE 3aHATHS . 2,2 80 48 32
(1.3) (0.9)
Jlexuun (Jlek) - - - -
[TpakTaeckue 3arstus (I13) 2,2 80 48 32
(1.3) (0.9)
CamocrositenbHas padora (CP): 4.8 172 96 76
2.7) (2.1)
Buja koHTpoJIsi: 3a4eT/3K3aMeH 1 36 3auder ¢ JK3aMeH
OlIeHKOH 36
1)
4.2 3aounas opma:
Bup yueOHOI paboThI B B Pacnpeneneuue
3ayeTHEIX | AKaIEM. | 4acoB IIO CeMeCTpam
eAMHUIIAX gacax Cemectp 1l | Cemectp2 | Cemectp 3
AK.4acel Ax.4yacel AK.4gacel
(3ET) (BET) (3ET)
Oonras TPYA0EMKOCTh 8,0 288 12 72 144
AUCUMILIMHBI MO Yy4eOHOMY (@) (@) 4)
ILUIAHY
AyIMTOpHBIE 3AHATHS 0,95 34 11 11 12
(0.31) (0.31) (0.33)
Jlexuun (Jlek) - - - -
[Tpaktueckue 3anstus (I13) 0,95 34 11 11 12
(0.31) (0.31) (0.33)
CamocrosiTeibHas paboTa 6,6 203 57 57 123
(CP): (1,6) (1,6) (3,4)
Buna KOHTPOJIA: 0,45 17 3ader 3ager JK3aMeH
3a4eT/IK3aMeH 4 4 9
0,2) 0,1) (0,25)

AHHOTaNUA padoyeil MPOrpaMMbl TUCHHUILIHHBI
«®unocopus» (b1.6.2)

Heas aucuumiaunabl «Punocopus» — chopMHUpPOBATh Yy CTYAEHTOB KOMIUIEKCHOE
NPEJICTAaBJICHUE O PO U MecTe GIIOCOUN B CHCTEME T'yMaHUTAPHBIX, COIUAIBHBIX H
€CTeCTBEHHBIX HAyK, II03HAKOMUTh HMX C OCHOBaMHU (MIOCO(CKOTO 3HAHMA,
HEOOXOMMBIMU JIJIsl PEIICHHS] TEOPETHUYECKHX M MPAKTUYECKHX 3a/1a4.

B pe3yabTare n3ydyeHusi IMCHUILIMHBI 00YYaIOLIUICS 110 MPporpaMMe 0akajaBpuara
J0JIAKeH::

Ob6nadams cnenyromiuMu oomeKyabTypHbiME (OK) koMneTeHnusamMu:

CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI (PUIOCOPCKUX 3HaHMUA s (HOPMUPOBAHMS
MEpoBo33peHueckoi mosummu (OK-1);

3Hamey:

OCHOBHOE COZIep)KaHUE TIaBHBIX (PHUI0CO(CKHUX IIKOI W HAPABICHUH, MPeICTaBUTEICH
ATHUX UIKOJ, CBSI3b M Pa3fNuuue UX (puiaocodckux uieu, cBsi3b UCTOPUKO-(PUIOCOPCKUX
KOHIICTIIINI ¢ COBPEMEHHBIMH Tpo0IeMaMi HHIMBHIYaIbHON M OOIIECTBEHHOMN JKU3HHU.
Ymems:

NOHMMAaTh W aHAIM3HPOBATh MHPOBO33PEHYECKHE, COLMAIBHBIE W WHAWBUIYAIbHBIC
npoOJaeMbl COBPEMEHHOH KHM3HM; TPAaMOTHO BECTH IHMCKYCCHIO, apryMEHTHPOBAHHO




OTCTaWBaTh CBOIO TO3WIMIO MO 3HAYMMBIM (pumocodckuM mpodieMaM COBPEMEHHOM
KU3HH, OMHPAsACh HAa HAPAOOTaHHBIM B HCTOpUH (rnocodun MaTepual; MPUMEHSTh
noJy4eHHbIe (uIoco(cKkre 3HaHUS K PEIICHHIO MPO(ECCHOHATBHBIX 3a/1a4;

Braoemy:

— TpexacTaBieHUsAMH O (unocoduu Kak Hayke M CUCTEME IIEHHOCTEH, ee MeCTe B CHCTEME
TYMaHUTapHOTO 3HaHUS; OCHOBaMHU (UIOCOPCKOTO MBIIUICHUS; KaTeropHalbHBIM
anmapaToM H3y4aeMOW JUCHUILTUHBI, (UIOCO()CKUMH METOJAaMHM aHajln3a Pa3InYHbIX
npo0iieM, HaBbIKaMU (UIIOCO(PCKONM KyIbTYphI Ui BBIPAOOTKH CUCTEMHOTIO, 1IETIOCTHOTO
B3IJIA/a HA ACWCTBUTEIBHOCTh U MECTO XMMHU M XUMHUYECKOW TEXHOJIOTUHU B IIETTOCTHON
KapTHUHE MUpa.

3. Kpartkoe coaepixanue THCHHUIIMHBI:

Beenenue. ®unocodus, ee mpoucxoxxaeHNE U POJIb B OOIIECTBE.

Mopnyasb 1. OcHoBHBIE GHIIOCOPCKHE HIKOJIbI.

Antnunas ¢unocodus (mocokparuku, coductel, Cokpar, Jlemokpur, Ilnaron,
ApucToTenb, TUHUCTUYECKU-pUMCKas ¢unocodus). OcHOBHBIE TPOOIEMBbI CPEIHEBEKOBOM
bunocopun m smoxu Bospoxnenus. dwmnocobus Homoro Bpemenu (XVII — XVIII BB.)
Wneonorust [Ipocsemenus. Hemenkas kimaccuueckasi ¢punocodpusi. Pycckas pumocodus XIX —
XX BB. OCcHOBBI MapKCUCTCKOI (hunocoduu. OCHOBHBIE HAMIPABIICHUS COBPEMEHHOH (ritocoduu.

Moayan 2. dunocodckne KOHUENUUU ObITHS U MIO3HAHMS.

[Ipo6nema ObiTus B uctopuu ¢uiocodpuu. [loHATHUS MaTepUATBHOTO U UACATBHOTO.
OcHoBHBIE (MnocOo(CKHe HANpaBICHUS: MaTepHaIU3M U Haeanus3M. [IpuHImn riodaabHOrO
SBOJIIOIIMOHU3MA B COBPEMEHHOM HayuHOI KapTHHE MUpA.

Konnenmuy npocTpancTBa U BpeMEHH B UCTOPHUU GHIIOCOMUHN U HAYKH.

[Ipoucxoxaenue cozHanus. Poib Tpyna B MpOUCXOXKACHUH cO3HaHUs. MaeanucTudeckue
U MaTepualUCTUYeCKue KoHuenuuu co3HaHus. Co3Hanue u Mo3r. Co3HareiabHOE U
OeccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHKE U CAMOCO3HAHHE.

Konnenmun rHOceosoru B HUCTOpUH  Quiocopuu: CEHCyalu3M, palHoOHAIU3M,
CKETITUIIU3M, arHOCTUIN3M, KOHIICTIIHS BPOKICHHBIX UACH, anpropu3M. J{naiekTuka mo3HaHus:
YYBCTBEHHOE U panuoHagbHOE. OCHOBHbBIE TEOPUU UCTUHBI.

Mopnyas 3. IIpobJiembl yesnoBexka B pusrocodun.

UYenosek kak nmpeamMer ¢unocopckoro aHanusza B ucropuu punocoduu. Ipoucxoxnenue
4eJoBeKa: TPUPOAHBIE M COLUAIbHBIE YCIOBHS aHTpOIOCOIMOreHe3a. buonornyeckoe u
COLIMAIBHOE B YeJoBeKe. HIMBUA, MHINBUAYATbHOCTD, IMNYHOCTB.

CMbICH XKHM3HM U TpeAHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprue. [BrrkeHue
HEHAcW/Ius, €ro pojb B coBpeMeHHON >xu3HH. llenm u nenHoctu. Cpobojga BoiM U
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHbIE, PETUTHO3HBIE, 3CTETUYECKHE [IEHHOCTH.

Mopayb 4. ®uiiocopusi ICTOPUM U 001LIECTBA

YesnoBek B cucTEMe COLMANbHBIX CBsI3eil. JINUHOCTH U Macchl, CBOOOa U HEOOXOJUMOCTb.
®wiocodust uctopuu: (GopmManMOHHAs M UUBUIM3ALUOHHAS KOHLENIHUHA HCTOPUUYECKOTO
pasBuTHs. IIporpeccucTckue M LMKIMYECKHME MOJAETH pa3BUTHS. [1o0anbHble MpoOsIeMbl
coBpeMeHHOCTH. KoHIenus ycToiuyMBOro pa3BUTHs U CLIEHapUu OyAYIIEro.

O6miectBo U ero cTpykrypa. ConManbHas, MoJTUTUYECKast U 1yXOBHas cepsl 001IecTBa.
Konnenmuu rocyaapctsa B uctopuu gpuitocodekoit mpicau. ['paxkaanckoe 001IECTBO U IPABOBOE
roCy/apCTBO.

Moayan 5. ®unocodekue npodeMbl XUMUM U XUMUYECKOH TEXHOJIOTHH

Hayunoe u BHeHay4yHOe 3HaHUe. CTPYKTypa HAy4yHOTO 3HAHMs, €r0 METOJbl U (OPMBI.
Hayunble peBOJIOIMM M CMEHA TUIIOB palMOHaIbHOCTH. Hayka B coBpeMEHHOM Mupe. JTHKa
HAYK{ ¥ OTBETCTBEHHOCTh YUEHOTO.

[Ipo6Gnema cooTHoOmEHUST HAayKd M TexHUKU. ColuanbHble TOCIEACTBUS Hay4yHO-
TEXHUYECKOT0 Iporpecca. ITHUYECKUE U HIKOJIOTHUYECKUE UMIIEPATUBBI Pa3BUTHS HAYKH U TEXHUKH.



MecTo XMMHUU B CUCTEME €CTeCTBEHHBIX HayK. OCHOBHas mMpobiemMa XUMHUH KaK HAyKd U
npou3BoacTBa. llemm w®  3agaum  xummdecko  TexHojoruu. Chnenmudurka XUMHKO-
TEXHOJIOTHYECKOT0 3HaHUs: (PYHIaMEHTATBHOE U MPUKIIATHOE, SMIIMPHIECKOE 1 TEOPETUIECCKOE.

4. O0beM y4eOHOI TUCHUTIITHHBI:

4.1. Ounas popma:

Ob6beMm
Buabi yueOHol padoThl B 3auerHbIX B akanem.
eIMHULIAX yacax
Oo0mas TPyA0eMKOCTh JUCHUILJIMHBI 0 Y4e0HOMY MJIAHY 5,0 180
AY/JAUTOPHBIE 3aHATHS: 1,33 48
Jlexiuu (JIek) 0,89 32
JlabopaTtopHbie padoTs (J1ab) - -
[Ipaktuueckue 3ausartus (I113) 0,44 16
CamocrositeanHas padora (CP): 2,67 96
Buja xoHTpoOJISi: 3aUeT/3K3aMeH 1,0 IK3aMeH
(36)
4.2. 3aounas popma:
O0beMm
Bujbl yueOHol padoTsl B 3auerHbIX B akanem.
eIMHULIAX yacax

Oo6mas TPyA0eMKOCTh JUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 5,0 180
AyIMTOpHBIE 3aHATHS: 0,33 12
Jlexruu (JIek) 0,22 8
JlaGopaTtopHbie padoTsI (J1ab) - -
ITpakTnueckue 3anstus (113) 0,11 4
CamocrositesbHas padora (CP): 4,42 159
Bua koHTpoOJIA: 3aueT/3K3aMeH 0,25 Jx3ameH (9)

AHHOTaUMA padoyeii MPOrpaMMbl TUCHUNIHHBI
«HUcropus» (b1.b.3)

1. Heab AucuMnIuHbI — QOPMUPOBAHUE Y CTYICHTOB KOMITJIEKCHOTO MTPECTABICHHS O POJIU
U MECTe MCTOPUM B CUCTEME TYMAaHMTapHbIX M COLMAJIBHBIX HAYK, KYyJIbTYpHO-
ucTopuyeckoM cBoeoOpasuu Poccun, ee MecTe BO BCEMUPHO-MCTOPUYECKOM IpoLecce, 00
0COOEHHOCTSIX U OCHOBHBIX 3Tanax €€ MCTOPUYECKOrO Pa3BUTHSL; BBEJICHHE CTYJCHTOB B
Kpyr' HMCTOPUYECKUX MpoOJeM, CBSI3aHHBIX C 00JIacThi0 Oyaymied mnpodeccruoHanbHOU
NeSITeTbHOCTH.

2. B pesyabTare u3yyeHusi JMCHHUIIMHBI 00y4YaloLIUiicsl M0 MporpamMMe fakajaaBpuara
JOJIZKEH:

Obnaoams cnepyromumu o0mekyabTypHbiMU (OK) KomMneTeHuusaMu:
— CIOCOOHOCTh aHAJIM3UPOBATh OCHOBHBIE 3Talbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs odmIecTBa A popMupoBanus rpaxaanckon nosuimu (OK-2).
3nams:

— OCHOBHBIE HaNPaBJICHUS, MPOOIEMBI U METOJIBI HCTOPHUYECKON HAYKH;

— OCHOBHBI€ ATaIlbl U KJIIOUEBbIe COOBITUS HcTopuH Poccun u mupa;

— OCOOEHHOCTHM  Pa3BUTUS  POCCUHCKOTO  TOCYIapCTBa,  BBIJAIOLIUXCS — JeATesel

OTEYECTBEHHOM M BCEOOIIEH HCTOPUH.
Ymemn:



— COOTHOCUTH OOIIME MCTOPUYECKUE TMPOILECChl M  OTHCNbHBIE (DAKTHI; BBIABIATH
CYILIECTBEHHbIE YEPThl UCTOPUUECKUX MPOILIECCOB, SBJICHUI U COOBITHIL; aHATM3UPOBATD
COLMAJIbHO-3HaYMMBbIE MTPOOIIEMBI;

— (GOopMyIHUpOBATh U APTYMEHTUPOBAHO OTCTAaUBATh COOCTBEHHYIO MO3UIUIO IO PA3IMYHBIM
npo0biieMaM UCTOPHH.

Braoemy:

— TpeACTaBJICHUSMH 00 UCTOPUHU KaK HayKe, €€ MECTe B CHCTEME 'YyMaHUTAPHOTO 3HAHMS;

— TpPEICTaBICHUSIMU 00 OCHOBHBIX dTarax B UCTOPUU YEJIOBEUECTBA U UX XPOHOJIOTHH;

—  KaTeropUaJIbHO-IIOHATUNHBIM alnapaTroM U3y4aeMOHN AUCLUIUIMHBL

— HaBBIKAMU aHAJIM3a UCTOPUYECKUX UCTOYHHUKOB.

3. Kpartkoe coaepixanue TUCHUIIMHBI:

B coxmepikanue Kypca BKJIIOYAaeTCs MOHATHE 00 MCTOPUU KaK Hayke, 0 e€ MecTe B CHCTEME

COLIMAIbHO-TYMAHUTAPHBIX HaYK, U3J1aratoTCsi OCHOBBI METOJ0JIOTUHA UCTOPUYECKON HAYKH.

PackpeiBaetcs conepkaHue UM 00IIasi XapaKTEPUCTHKA OCHOBHBIX 3TallOB OTEYECTBEHHOU
ucropur. Hauano poccuiickoit rocynapctBeHHocTtd. Kuesckas Pych. ODTHOKyIbTypHBIE U
COLIMAJIbHO-TTOJIMTHYECKHUE MPOLIECChl CTAHOBJIEHUS] POCCUIICKON rocyaapcTBeHHOCTH. [Ipunsitue
XPUCTUAHCTBA.

Pycckue 3emnu B XII — nauane XVI BB. OOpazoBanue Poccuiickoro rocynapcra, €ro
ucropuueckoe 3HadeHue. Poccns B cepequne XVI — XVII BB.

Poccuiickoe rocymzapcto B XVIII Beke — Beke MojepHU3alMK U MpocBeleHus. Pedopmer
[letpa 1 xak mnepBas HOMNBITKA MOAEPHU3ALMU CTpaHbl, €€ ocoOeHHocTH. PopMUpPOBaHUE
Poccuiickoit wumnepun. OCHOBHBIE HaIpPaBJICHUS «EBPONEU3ALMNY» CTPaHbl. DBOJIIOLUS
COLMAIIBHOM CTPYKTYpBI 001ecTBa. JlanpHel1ee pacimpenne rpanul Poccriickoi uMIiepuu.

Poccus B XIX cronmeruun. IlpombimmienHsiii nepeBopotr B EBpone m Poccum: obmiee u
ocobenHoe. Baxxneiimue ycnoBus nepexoja Poccun k MHIycTpHalbHOMY OOIIECTBY — pEIIEHUE
KPECThSIHCKOTO BOIPOCA U OTpaHUYECHHUE caMoeprkaBusl. INTEIbHOCTh, HEMOCIEA0BATEIbHOCTD,
UKIMYHOCTH TIporecca OypikyazHoro pedopmupoBanusi. Poib cyObekTuBHOrO (hakropa B
npeonosieHnH orctaBaHus. Pepopmbr XIX Beka, nx 3HaueHue. OOmecTBeHHbIC IBIKEHUS B XX
BEKE.

Poccus B nauane XX Beka (1900 — 1917rr.). OcoGeHHOCTH COLMATBHO-DKOHOMUYECKOTO
pasButus Poccum B Hauane XX Beka. OObeKTHBHas MOTPEOHOCTh WHIYCTPUATBHOMN
monepHuzauu Poccun. CooTHomieHue noautudeckux cuil B Poccum B Hawae XX Beka.
Hapacranue xpusuca camoxaepxaBus. IlepBas poccuiickas peBomonus. OOpa3oBaHue
NOJIMTUYECKUX napTuil. ['ocyaapcTBeHHas nyMa Hagasia XX BeKa Kak IEPBbIN OIBIT POCCUICKOTO
napiameHTapusma. CtonbInuHCKas arpapHas pegopma. [lepBas MupoBas BoliHa U y4acTue B HEll
Poccun. ®espanbsckasg peBomonuss 1917r. U KOpeHHbIE W3MEHEHHS B IOJUTUYECKOW KU3HU
CTPaHBI.

®opMmupoBaHUEe M CYIIHOCTh coBeTckoro crpos (1917-1991rr.). IloaroroBka u mobena
OxkTa0pbcKoro BoopykeHHoro Bocctanus B Ilerporpane. 11 Becepoccuiickuii che3 CoBeToB U €ro
peuieHus. DKOHOMMYECKash M COLMANbHAs IMOJUTHKA OONbIIeBHKOB. ['paxkaaHckass BoWHa U
uHocTpanHass wuHTepBeHIMs. Cynpba u 3Hauenue HOIla. VYTBepxkaeHue ogHOMAPTHITHON
nonutuyeckoit cucremsl. O6pazoBanne CCCP. ITonutnyeckast 0oppba B MapTUM U TOCYIapCTBE.
CCCP B rons! nepBbix msaTwiieTok (korer 20-x rr. — 30-e rr.). opMupoBaHue pexxuMa JTNIHON
Bracth CTalMHa M KOMAaHJHO-aJMHUHUCTPAaTUBHON CHCTEMBI YIPABIEHUS TOCYIapCTBOM.
Bremmss nomutiuka CCCP B 20-30-e rr. CCCP Bo BTOpOIf MHpOBOH 1 Bemukoit OteuecTBeHHON
BOMHe. VI3MeHeHne COOTHOLLIEHUs CHJI B MUApE ITOCJIE BTOPOM MUPOBOM BOMHBI. Hayano «xononHon
BOMHBI. TpynHocTH nocineBoeHHOro pazputus CCCP. YxkecToueHne NOIUTHYECKOTO peXuMa 1
U/IC0JIOTUYECKOTO KOHTPOJs. IIOMBITKM OOHOBIEHUS «TOCYAapCTBEHHOTO COIMANu3May. XX
cee3n KIICC m ocyxknenue kynpTa JmuHocTH CranmHa. «OTTemensb» B JyXOBHOU cdepe.
OkoHOMUYecKHe peopMbl cepentbl 60-X To0B, IPUYMHBI UX He3aBeplIeHHOCTH. HapacTanue
KPU3HUCHBIX SIBJICHUHA B COBETCKOM obmectBe B 70-¢ — cepenune 80-x ro10B. BHenHsAS moauTuka
CCCP B xonue 60-x Hadane 80-X IT.: OT pa3psAIKH K 000CTPEHUIO MEXTYHAPOAHON 0OCTaHOBKH.



«Ilepectpoiika»: CyIIHOCTb, LI€NH, 3aJadd, OCHOBHbIE »Tambl, pe3ynbTarhl. Pacman CCCP.

O6pazoanue CHI'.

CraHoBiieHre HOBOM poccuiickoi rocynapctBeHHOcTH (¢ 1991- mo Hactosiee Bpems).
JIuGepanbHast KOHIENIUS POCCUIUCKHUX pedOopM: ITepeXxo1 K peIHKY, (HOPMUPOBAHHUE TPAXKIAHCKOTO
oOmiecTBa u mpaBoBoro rocyaapcersa. «lllokoBas Tepamnusy SKOHOMHYECKHX pedopM B Havase 90-
x ronoB. Konctutymusa Poccuiickoit ®enepanuu 1993r. MexHalMOHaJIbHBIE OTHOILICHUS.
[TonmuTrdeckue napTuu U OOIIECTBEHHBIC BIKeHUST Poccuu Ha coBpemeHHOM 3T1are. Poccus Ha
MyTH MOJiepHU3anK. Poccus B cucTteMe MUPOBO SKOHOMHUKH U MEXKIYHAPOIHBIX CBS3CH.

4. O0beM y4eOHOI TMCUUIIUHBI:
4.1. Oynas dopma:

By yueOHol paboThl B 3aueTHBIX B akanem.
SIMHUIIAX gacax

OO0mas TpyA0eMKOCTh JUCHUIIIUHBI 10 Y4eOHOMY 4,0 144
TJIAHY
AyAUTOpPHBbIE 3aHATHS: 1,3 48
Jlexumu (Jlek) 0,9 32
[Tpaktuyeckue 3ansatus (I13) 0,4 16
CamocrositesbHasi padora (CP): 1,7 60
Pedepar 0,6 20
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,3 10
CaMocTosTeIbHOE U3YYCHHE Pa3ICIOB Kypca 0,8 30
Buja uToroBoro KOHTpoOJIsi: 3a4eT/3K3aMeH 1,0 Dx3ameH (36)
4.2. 3aouHas gopma:

Bun yuebHoi paboTbl B 3agerHBIX B akazgem.

€IMHULIAX yacax

O0mas TpyA0eMKOCTh JMCHHUIIJIUHBI 10 Y4eOHOMY 4,0 144
TUIAHY
AyIuTOpHBIE 3aHSITHS: 0,39 14
Jlexumu (Jlek) 0,22 8
[Tpaktuyeckue 3ansatus (I13) 0,17 6
CamocrositesnsHas padora (CP): 3,36 121
Pedepar 0,58 21
[ToaroToBka K KOHTPOJIBHBIM paboTaM 0,56 20
CamocrosiTenbHOE U3YUYEHHUE Pa3/iesioB Kypca 2,22 80
Bux HTOroBOro KOHTPOJIS: 3a4eT/IK3aMeH 0,25 Ik3ameH (9)




AHHOTaNUA padoyeil MpPOorpaMMbl M CHUIITTHHBI
«®Pu3nueckas KyJbTypa u cnopm» (b1.6.4)

e TUCHUIIMHDI:
OBJIa/ICHUE METO0JIOTHEH HAYYHOTO MO3HAHMS (PU3HYECKON KYIbTYPhI U CIIOPTA;
OBJIAJICHUE CHUCTEMOM TMPaKTUYECKMX YMEHHM U HaBBIKOB, 00ECHEUYHUBAIOIINX
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 )XKM3HU U MPO(ecCHOHATBHOM NesSTEIbHOCTH,
¢dopMHpoBaHHE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOWICHHWS K (PU3MYecKOH KyIbType,
bu3nYeCKOMY COBEPILICHCTBOBAHHUIO U CAMOBOCIIUTAHUIO, YCTAHOBKA Ha 37J0POBBIN 00pa3
JKU3HHU.
B pe3yabTare ndyyeHus: JMCHUILIMHBI 00y4aIONIUiCcA M0 MporpaMmme 0aKkajgaBpuara
JOJIZKeH:
Obnadams cnenyronumMu o0mekyasTypHbIMU (OK) KOMIIeTeHITUAMU
CIIOCOOHOCTH K caMoopranu3anuu u camoobpasosanuto (OK-7);
CIIOCOOHOCTH UCII0JIB30BAaTh METOBI U CPEACTBA (PU3MUECKOM KYIbTYpPBI 17151 00eCTieUeHUsI
MIOJTHOIICHHOM COlMaIbHOM 1 mpodeccroHanbHou aestenbaoctr (OK-8).
3namy:
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 3a007I€BaHMi U BPEAHBIX MTPUBBIYCK;
CTIIOCOOBI KOHTPOJISI M OLIEHKU (PU3UUECKOTO PA3BUTHS U (PU3UIECKOM MOATOTOBICHHOCTH;
IpaBWwja U CHOCOObI IUIAHMPOBAHUSI MHAMBUAYAJIbHBIX 3aHATHI pa3IUyHON IeJeBOI
HaIpaBJIEHHOCTH;
UCTOpUIO (UBNYECKON KYIbTYpbl M CHOpPTa, HMETh MPEACTAaBICHHE O 3HAUYMMBIX
CHIOPTUBHBIX COOBITUAX HE TOJBKO CBOEH CTpaHbI, HO U MHUPOBOTO YPOBHSI; BaKHEUIITHE
JOCTHKEHHS B 00JIaCTH CIIOPTa;
crioptuBHble Tpamuiuu MXTHU-PXTY wum. .. MenxaeneeBa, NOMHUTh O IOJBUIax
CIIOPTCMEHOB B ToJibl Benukoit oredecTBeHHOM BoiHbBI 1941-1945 rT.
Ymemn:
CaMOCTOSITENTFHO 3aHUMAThCS (PU3NUIECKON KYJIBTYPOH U CIIOPTOM;
OCYILECTBISATH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOET0 OpraHM3Ma M coOJI0JaTh MpaBUia
TUTHEHB] U TEXHUKH 0€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 UM HABBIKOB B Ipoliecce OOy4deHMs B By3e, AJIA
o0ecrieyeHrs: MOJHOLIEHHON COLMAIBbHOW M MPOPECCHOHATBHON AEATENbHOCTH MOCie
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
ciopt». Ucropust ®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 (MpodeccruoHaIbHO-TIPUKIIaIHAs Guznueckas noaroroska, [T1DIT);
- KOHTpoabHBIN pazaen (KP).

Teopernueckuii pazgen GopMUpPYET CUCTEMY HAyYHO-IIPAKTUYECKMX U CIIELUAIBHBIX
3HaHUHM, HEOOXOAMMBIX JJIs TOHHUMAHUS TPUPOAHBIX W  COLUAIBHBIX  IPOLECCOB
(GYHKIMOHUPOBAHUS (PU3MUECKON KyJIbTYPhI OOLIECTBA M JMYHOCTH, YMEHHUS MX aJalTHUBHOTO
TBOPYECKOTO  HCIIOJNB30BAaHMS  JUIA  JIMYHOCTHOTO M MPO(ECCHOHAIBHOTO  PA3BUTHUS,
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
eIUHUIAX | Yacax

OO0mas Tpy10eMKOCTh JUCIUILIHHBI 110 2,0 12 36 36
yueOHOMY IJIaHy
AyIUTOpPHBbIE 3aHATHSA: 2,0 12 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

4.2 3aouHas hopma:

B B I Vi
Bupl yaeOHOM paboThl 3ayeTHpIx | AKAACM. cemectp | cemectp
€AMHMIAX | yacax
OO0mas Tpy10eMKOCTh JUCIUILIHHBI 110 2,0 72 36 36
Y4eOHOMY ILIaHy
AYAUTOpPHBIE 3aHATHS: 2,0 72 36 36
Jlexuunu (Jlek) 0,22 8 4 4
CamocrositesibHas padora (CP): 1,56 56 28 28
Buja xoHTpoJisi: 3a4er / 3k3aMeH 0,22 8 3auer 3auer
AHHOTAIUSA Yy4eOHOI NMPOrpaMMbl TUCIUIIHHBI
«Martematuka» (b1.Bb.5)
1. Henap AUCHMIUIMHBI — SBJISACTCS (OPMHUPOBAHUE Y CTYAECHTOB CHCTEMBI OCHOBHBIX

3.

HNOHATHUH, HCHOJB3YEMBIX AJISi MOCTPOCHUS BAXKHEHWIIMX MaTEeMaTHUYECKUX MOAENeH, u
YMEHUS MCII0JIb30BaTh MaTEMAaTHIECKAE METO/IbI [ OTIMCAHUS Pa3IMYHBIX IPOIECCOB.

B pesyabrare M3yyeHus: AMCHUILIMHBI 00y4alOIIMIiCH 10 MporpaMMe 0aKajgaBpuara
J0JIZKEH:

Obnaoams crnenyromumu obuenpodeccruonanbHbiMu (OIIK) komnereHusAMu:
CTIOCOOHOCTBIO U TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUUILIMH B ipodeccuonanbHoi nesitenbroct (OT1K-1).

3namo:

OCHOBBI UG PEPEeHINATHFHOTO U HHTETPAIFHOTO HCYUCICHUS, TU(hepeHIInaIbHbIX
YPaBHEHUH;

MaTeMaTHYeCKUe TEOPHUH M METOJbI, JIeXkKalllie B OCHOBE MOCTPOEHUS MAaTEeMaTHUYECKUX
MOJIENEH;

OCHOBBI IPUMEHEHHUSI MATEMaTHYECKIX MOJIENIEH 1 METOIOB.

Ymemn:

BBIOMPATh MaTeMaTHYECKUE METOIbI, IIPUTOIHBIC ISl PEIICHUS] KOHKPETHOH 3a/1a4H;
WCTIOJIH30BATh MAaTEMaTHUECKUE TTOHSATHS, METOABI M MOJIEIH JUIsl ONMCAHUS Pa3InIHBIX
MIPOIIECCOB;

BBISIBJIAITh MaTEeMaTUYEeCKHE 3aKOHOMEPHOCTH, JIeXKallde€ B OCHOBE KOHKPETHBIX
MIPOLIECCOB;

WCTIOJIh30BaTh OCHOBHBIE METOIbI CTATUCTUYECKON 00paObOTKH TaHHBIX;

MPUMEHSITh MaTEMAaTUIECKUE 3HAHHSI HA MEXKIUCITUTUIMHAPHOM YPOBHE.

Braoemy:

OCHOBaMHU (hYHJAMEHTAIbHBIX MaTeMaTHYECKUX TEOPUH M HaBBIKAMH MCIOJIb30BaHUSA
MaTeMaTHYECKOTO amnmnapara;

METOJAaMHU CTaTUCTHYECKONH 00paboTKN MH(POpMAITUH.
Kpartkoe cogep:kanue 1uCUMIIHHBI

1 CEMECTP

1.BBenenue.

[Ipenmer u meroasl MatemaTuku. OmnucaHHe OCHOBHBIX pa3fenoB Kypca. [IpaBuna u
TpeOOBaHUS MPU U3YUEHUH Kypca.

2. DJjieMeHThI ajaredpsbl.



YucnoBble MHOXKECTBA, KoMIUieKcHbIe uncna. Onpeaenurenu Il u III nopsakos. BekTopsr:
OCHOBHBIC TIOHATHA, CKAJLIPHOE, BEKTOPHOE M CMEIIAHHOE IPOM3BEICHHS BEKTOPOB.
AHanuThueckas reoMeTpHs: IpsiMasi Ha IUIOCKOCTH, KpuBble I mopsaka. MaTpuubl: qeiicTBus Haj
MaTpHUllaMHy, NpHUBEIEHUE K CTylNeH4YaroMy BHIy M Buay [aycca. Panr marpuusl. OOpatHas
matpuna. Teopema Kponekepa-Kamemnmu. Pemenne cucteM IHWHEHHBIX —alreOpanvecKux
ypaBHeHHH. CoOCTBEHHbIE YKcia U BeKTopbl. KBagpaTuunbie pOpMBI.

3. ®ynkuus ogHoi nepemennoii. [Ipenen pynkuun. HenpepsiBHOCTH GyHKIINH.

Oynaknusg. Crocobsl 3amanus ¢yHkiuu. l[lpenen ¢yHkmuum B Touke. OTHOCTOPOHHHE
npeznensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeyHO Manble 1 OeCKOHEUHO Ooblue (QYHKIHH,
MX CBOMCTBA U B3auMHas cBs3b. CBOMCTBA npeenoB. [lepBolid 1 BTOpoi 3aMedaTesIbHbIE TPEEIbI.
HenpepsiBHOCTh (DyHKIIMM B TOYKe W Ha mpoMexyTke. CBoiicTBa (pyHKUMH, HEPEPHIBHBIX HA
oTpe3kax. Touku pa3pbiBa QyHKIMM U UX KIACCUPUKALIMSL.

4. IndpepenunaibHOe HCUNCIeHHe (PYHKIIUM OHOM NepeMeHHOH.

[TponsBonHas QyHKIMM, e€e TeoMeTpUYeCKHM U MexaHumdyeckuid cmbica. IlpaBuina
muddepenimpoBanus. Tabmuua OCHOBHBIX mNpou3BOAHBIX. Juddepenunan ¢yHkmm, ero
OPUMEHEHU K [NpUOIMKEHHBIM  BblUMCIEHUsAM. HBapumaHTHOCTE  (OpPMBI  [IEPBOTO
mapdepennmana. [lpowsBomnas cinoxHOW QyHknun. JuddepeHuupyeMocts (QYyHKIUU:
olpeieNIeHue, TEOPEMBI O CBA3H AU (HEPEHIUPYEMOCTH C HEIPEPHIBHOCTHIO U C CYIIIECTBOBAHUEM
npou3BoHOM. OCHOBHEIE TeopeMbl Tuddepenmansaoro ncuncienus: Pomrs, Jlarpamxka, Komm.
[TpaBuno Jlonuransa (packpeiTue HeonpeaenaeHHocTel). IIpon3BoaHbIE BBICIIMX MOPSAIAKOB.
JlokanbHbIil 3kcTpeMyM ¢yHKkIMH. HeoOXoaumble M JOCTaTOYHBIE YCIOBUS SKCTPEMyMA.
[TpaBuio uccnenoBanust pyHKIMM HA MOHOTOHHOCTb M 3KCTpeMyM. [IpH3HaKu BBITYKIOCTH U
Boruyroctd ¢yHkuuu. Toukm meperm6a. HeoOxommmoe W JOCTaTOYHOE YCIOBHSA Ieperuoa.
AcuMnToTh! QYHKIMH, UX BUBI U ClIOCOOBI HaxoxAeHus. OO11as cxema ucciaeoBanus GyHKLINH,
MOCTPOCHHE WX TPAPHKOB.

5. UnTerpasbHoe ucuncjieHue GyHKIMU OHOM MepeMeHHOI.

[TepBooOpasnas pynkuus. HeompeaeneHHbIi HHTErpa U €ro CBOMCcTBa. Tabymiia OCHOBHBIX
MHTETpaJIoB. MeTOAbl MHTETPUPOBAHUS: HENOCPEACTBEHHOE UHTETPUPOBAHNE, NHTEIPUPOBAHUE
MOJICTAHOBKOM, MHTErpUpOBaHME 10 dYacTAM. HHTerpupoBaHue paluOHAIBHBIX JPOOEH.
WHTerpupoBaHrue  HEKOTOPbIX  UPPALMOHATIBHBIX W TPUTOHOMETPHUUYECKUX  (DYHKIIHH.
OmnpeneneHHbIl UHTETpall, €ro reoMeTpuueckuil cMpicil. CBOWCTBA ONPEEICHHOIO MHTETpaa.
®opmyna Hetorona-Jleitbuuna. Teopema o0 cpeaHeM 3HauYeHMM. 3aMeHa MEPEMEHHOH U
MHTETPUPOBAHUE 110 4YAaCTSIM B OINpeAeeHHOM uHTerpane. lIpuioxeHus oOmpeaeneHHOro
MHTErpaja K BBIUMCIECHUIO IuIomanel miuockux ¢uryp. IloHsTHe HecOOCTBEHHBIX MHTEIPaJIOB:
orpezieNieHus, CBOWCTBA, METObl BEIUMCIICHHUS.

2 CEMECTP
1. JuddepennmnanbHoe ucyucaeHHe (YHKIMM HECKOJbKHX IepeMEeHHbIX. JJIeMeHThI
TEOpPHH IOJISL.

OyHKIMM JBYX U 0Oojee MEepeMEHHBIX: OIpeAeseHHe, 00JacTh OIpeaeneHus, 00JacTh
U3MEHEeHHs, TeOMeTpUuecKas HMHTeprperanusi, JUHUM ypoBHA. Ilpenen ¢yHkuum B TOuKe.
UYactHble mpou3BoAHble (Ha mpumepe (QYHKIUHU ABYX NepeMeHHbIX). Juddepenuupyemoctsb
(GYHKLIUU HECKOJIBKMX IepeMeHHbIX. JloctaTounsle ycnoBus auddepenuupyemoctu. ITomHas
npousBogHas. [IpousBonHas cinoxHod ¢QyHkuuu. [Tomueiit quddepenunan. HBapuaHTHOCTH
noigHoro  jguddepeHnuana.  AHATUTHYECKHMM  NpU3HAK  MOJHOro  auddepeHnuana.
HuddepenurpoBanre (QyHKIMM OAHOM M JBYX IEPEMEHHBIX, 3a/JlaHHOM HesIBHO. YacTHbIE
IPOM3BOJIHBIE U MOJIHBIE TU( P EepeHIalIbl BHICIINX MOPSIKOB. TeopeMa 0 paBeHCTBE CMEIaHHbIX
MPOU3BOJIHBIX (11 QYHKIMM JBYX INepeMeHHbIX). JlokalbHble 3KCTpeMyMbl (YHKIUH JBYX
IEPEMEHHBIX: HEOOXO0JMMOE U JOCTATOYHOE YCIOBHUS SKCTPEMyMa. Y CIIOBHBIN SKCTPEMYM (METOT
MHOxuTenen Jlarpanxka). Hanbonpiiee n HanMeHbIiee 3HaYeHUE () YHKIINH B 3aMKHYTOH 00J1aCTH.
OcHoBHble nOHATHA Teopun nosd. CkangpHoe mone. IloBepXHOCTM W JMHMHM  YPOBHSL.
[Tpon3BoHas 10 HaMpaBJIEHUIO. ['paiueHT CKaJipHOTrO MOJIS U ero cBoiicTBa. BekTopHoe moue.
Juseprennus nomns. Porop nomns. CeA3b MKy IPaJUEHTOM U IPOM3BOAHOM 10 HAIIPABJICHUIO.



2. KpaTHble uHTErpaJjbl.

JIBOMHOW WHTErpayl: OINpelNeIeHHe, T€OMETPUUYECKUM CMBICH, CBOMCTBA. Beruucienue
JIBOMHOTO MHTETpajia B JEKapTOBOM WM NOJIAPHOM cucreMmax koopauHaT MHrerpan Ilyaccona.
TpoitHON HMHTETpal: onpeaeaeHue, TeOMETPUUYECKU CMBICI, CBOMCTBA. BhIunciieHue TpoHHOIo
uHTerpana. [Ipuioxenus qBOMHOTO U TPOMHOTO UHTEIPAJIOB.

3. KpuBoJiuHeliHbIE H IOBEPXHOCTHbIE HHTETPAJIbI.

KpuBosinHeNHbIM HHTErpall 10 KOOpAWHATaM: Ollpe/ieIeHHe, CBOICTBa, BbrunciaeHue. Pabora
B cwioBoMm nose. @opmyna I'puna. KpuBonuHelHbIE HMHTErpanbl, HE 3aBUCAIIUE OT IIyTH
uHTerpupoBanus. [loTeHnuanbHas QyHKIMS, MOTEHIMATbHOE 1oJie. [IoHsATHEe MOBEPXHOCTHOTO
unterpana. Ilorok Bekropa depes nmosepxHocTh. Teopema [Maycca-Octporpaackoro. @opmyna
Crokca.

3 CEMECTP

1. In¢ddepeHnnanbHble ypaBHEHUs EPBOT0 MOPSIKA.

Juddepenunanbaple  ypaBHEHMs: IOPAIOK, pEIIEHHEe, TeopeMa CYLIECTBOBaHMUA U
€MHCTBEHHOCTH peleHus. 3anada Komm. YpaBHeHHs C pa3fessiolUMUCA [EPEMEHHBIMU.
OpHoponnble muddepeHanbHble ypaBHeHUs. JIuHelHble audQepeHnnanbHble ypaBHEHUS
NIEPBOTO MOPSIKA. Y PaBHEHUS B MOJHBIX U depeHnanax. HTerpupyromuii MHOKUTEb.

2. Iu¢pdepeHunanbHbie YpABHEHHs BTOPOro M N-ro MopsjaKa.

Juddepennmanpapie ypaBHEHUS BTOPOTO TOPSIKA, AOMYCKAOIINE TMOHWKEHUE MOPSIIKA.
Jlunelinsle nuddepeHnranbHble ypaBHeHUsT BTOporo nopsaka. CpoiicTBa peueHuil. JInneitnas
He3aBUCHMOCTh QyHKIMi. Onpenenurens Bporckoro. CTpykTypa o0IIero pemeHus JMHEHHOTo
TuddepeHManIbHble  ypaBHEHHUsS BTOpoOro mnopsaka. PyHaaMeHTalbHas CUCTEMa peIleHU.
Jlunelinpie omgHOpOAHBIE AU(QepeHInaNbHbIE YpaBHEHUS BTOPOTO TMOPSAIKA C MOCTOSIHHBIMU
K03 duuueHTamMu: nocrpoeHue odmero pemenus. Meron Ditnepa. JIuHeliHble HEOAHOPOIHBIE
g depeHraIbHbe YpaBHEHUS! BTOPOTO MOPSIKA ¢ OCTOSSHHBIMU Koddduimentamu. Oo01mee u
YaCcTHOE PeleHHs] HEOAHOPOAHBIX ypaBHeHUH. JIuHelHble quddepeHnnanbable ypaBHEHUS N-T0
NOpsJIKA: CBOMCTBA PEIICHUN, TEOPEMBbI O CTPYKTYpe OOILEro peleHus, METOJ Bapualuu
noCTOSHHBIX. JIuHelHble auddepeHunanbHple ypaBHEHHS N-TO MOpsAKa € MOCTOSHHBIMU
KO3 duUImeHTaMu. AJITOPUTM ITOCTPOCHHSI OOIIETO PEIICHHUS.

3. Cucremsl AuddepeHnaIbHBIX YPABHCHUH.

Cucrembl aud¢epeHInaIbHbIX YpaBHEHUN NEPBOro MOpsijaKa: o0IIue MOHATHUS, TeopeMa
CYIIECTBOBaHMS U €JMHCTBEHHOCTH 00111ero pemeHus. CucteMsl TMHEHHBIX U} QepeHInanbHbIX
YpaBHEHUH TMEpPBOTO MOpsJIKa: MHTETPUPOBAHUE METOJIOM HCKIoueHHUs. CHCTeMbl JTMHEWHBIX
TuddepeHIMaIbHbIX YpaBHEHUH NIEPBOro MOPs/Ka: CBOMCTBA PEIICHHUH, TEOPEMBI O CTPYKType
oOlIero pemieHus, METOJ BapHallMM MOCTOSHHBIX. CHCTEMbl JMHEHHBIX OJHOPOIHBIX U
HEOJHOPOAHBIX AU(depeHINaTbHBIX YPAaBHEHUH ¢ TOCTOSIHHBIMU KO3 GUIMEHTaMH. DJIeMEHThI
TEOPUHU YCTOMUNBOCTH. METO/Ibl YUCIIEHHOTO pelieHus TuddepeHIMalIbHbIX YpaBHEHUH.

4. Yucaosbie U PyHKIHMOHAIBHBIC PSA/bI.

UucnoBsle psi/ibl: OCHOBHBIE MOHSATHUS, CBOMCTBA CXOAAIIUXCS PSAOB, HEOOXOAUMBIN MPU3HAK
cxonuMmoctu. [I'apMmonmyeckuii psn. Paner Jupuxne. IlpusHaku cpaBHEHHS psAIOB €
MOJIOKUTENbHBIMU uieHaMHu. [IpusHak JlanamOepa. MHTerpanbHbIl U paguKadbHBIA NpPU3HAKU
Kommu. 3Hakouepenyromuecs psaabl: npusHak JleiiOHuna. 3HakonepeMeHHbIE pPsiIbl: MOHATHUS
a0COJIFOTHON U YCIIOBHOM CXOJIMMOCTH, MPU3HAK a0COTIOTHON CXOUMOCTH, CBOMCTBA aOCOTIOTHO
Y YCJIOBHO CXOZSIINXCS PSJIOB.

OYHKIMOHAIbHBIE DPSIIbI: OCHOBHBIE MOHATHS, 00JIacTh cXOAuUMOCTU. CTeneHHbIe PsabL:
panuyc, MHTEpBaj, ob6nacTb cxoaumocTd. CBoiicTBa cremeHHBbIX psaoB. Psuer Teitnmopa u
MakxkJsopeHa: cBOMCTBa, yCIOBUE CXOUMOCTH psijia K UCXOJHON (PYHKIIUN, OCHOBHBIE Pa3I0KEHUS.
Paznoxxenne pyHKIUM B psii MakiiopeHa ¢ TOMOIIbIO0 OCHOBHBIX pa3iioxkeHui. [ TaBHOE 3HaUeHHe
¢byHknuu. OxBuBajeHTHble (yHkuuu. Ilpumenenue psgoB Teinopa u Maknopena s
BBIUNCJIEHUS IPEEIIOB.

5. 3aksouenue.

Hcnonp30BaHnE MaTEMATUYECKUX METOAOB B IIPAKTUYECKOMN AEATEIbHOCTH.



4. O0beM y4eOHOI TMCUUIIUHBI:

4.1. Oynas dopma:

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujtel y4eoHoii paboTsI 3a4. ej./ 3a4. ex./ 3a4. ex./ 3a4. ej./
aK.yac aK.yac aK.yac aK.yac
Oo1mas TPYA0E€MKOCTh
AMCHHILIHHEL 0 y4eOHOMY 15/540 5/180 41144 6/216
IJIAHY
AYIHTOpPHbBIE 3aAHATHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlekuuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[MpakTuyeckue saastus (I13) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrosiTeabHas padora (CP): 7,71276 2,23/80 2,23/80 3,24/116
JK3aMeH- 3auer IK3aMeH-
Bu KOHTPOJISI: IK3aMeH/3a4eT 2172 1/36 1/36
4.2 3aouHas hopma:
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujtel y4eoHoii paboTsI 3a4. ex./ 3ad4. ex./ 3a4. ex./ 3a4. ex./
aK.yac aK.yac aK.yac aK.yac
Oomas TPYAOEMKOCTh
2O DN L b 15/540 5/180 41144 6/216
MJIAHY
AYIHUTOpPHbIE 3aHATHUSI: 1,76/64 0,6/22 0,6/22 0,56/20
UTexkuuu (JIek) 0,88/32 0,3/11 0,3/11 0,28/10
[MpakTuyeckue sansatus (I13) 0,88/32 0,3/11 0,3/11 0,28/10
CamocrositerbHast padora (CP): 12,62/276 3,2/116 3,2/115 6,2/223
IK3aMeH- 3auer IK3aMeH-
Bua KOHTPOJIsS: IK3aMeH/3a4eT 0,62/22 0.25/9 0.11/4 0.25/9

AHHOTaNUA padovell MPOrpaMMbl TUCHHUILIHHBI
«Aundpopmaruka» (b1.5.6)
1. Heap aucoMmianHbl — (QOPMUPOBAHHE Y CTYJICHTOB CHCTEMBl OCHOBHBIX ITOHSTHH,

UCTIOJIb3YEMBIX ISl TIOCTPOECHUS BaXKHEHWIIMX MaTeMaTHUECKUX MOJeeld, W yMEHUs
UCTIOJIF30BaTh MATEMATHYECKHE METOMBI JUTsl OTIMCAHUS PA3JIMYHBIX ITPOIECCOB.

B pe3yJbTare n3yyeHusi AUCHMILIMHBI 00y4YalOLIUiics M0 MporpaMMe 6akajlaBpuaTa
JI0JIAKeH .

Ob6nadams cnenyromumu obmenpodeccuonanbubivMu (OIIK) komnereHusMu:

BJIaJICHHE TIOHUMAaHMS CYIIHOCTH U 3Hau€HHs] MH(POPMALUU B Pa3BUTUU COBPEMEHHOTO
o0IecTBe, OCO3HAHMSA OMNACHOCTH M Yrpo3bl, BO3HHUKAONIIMX B 3TOM IpOIEcce,
CIOCOOHOCTBIO COOMIOAATh OCHOBHBIE TpeOOBaHUS MH(OPMAIIMOHHON O€30MacHOCTH, B
TOM YHCIIE 3alIUThI TOCyAapcTBeHHOM TalHbl (OITK-4);

BJIaJICHME OCHOBHBIMH METOJAMH, CIIOCOOAMU U CpEJICTBAMU IIOJIyYEHUS, XpaHEHUs,
nepepaboTku MHGPOPMALMU, UMETh HABBIKM pabOThl ¢ KOMITBIOTEPOM KaK CpEICTBOM
ynpasnenus uadpopmanueii (OI1K-5).
3nams:

cBOIcTBa MH(OPMALIUU, CLIOCOOBI €€ XpaHEeHUsI U 00paboTKY;



—  CTPYKTYpY, IPHUHIIUITEI paOOTHI U OCHOBHBIE BO3MOXKHOCTH DBM;

— TOMOJIOTHIO U APXUTEKTYPY BBIYMCIUTEIBHBIX CETEH;

— IPUHLUIBI aJIpecaluy M0JIb30BaTENEH, KOMIIBIOTEPOB U peCcypcoB B ceTh MHTEpHeT;

— pasnuyath U pacuudposbiBaTh [P — anpec, JToMeHHOE UMSI KOMITBIOTEPA;

— CTPYKTYPY, IPUHLHUIIBI pabOThl U OCHOBHBIE BO3MOXHOCTH DBM;

— OCHOBHBIE THUIIbI AJITOPUTMOB, SI3bIKH IPOrPAMMHUPOBAHHS;

— CTaHJapTHBIC IPOTrpaMMHBIE 0OECTIEYeHUSs CBOEH POPEeCCHOHATBHON eI TeTbHOCTH;

— QITOPUTMBI PEIICHNS HEJIMHEMHBIX YPABHEHMUI;

—  QIrOpUTMbI OJHOMEPHOU ONTUMM3ALIHH.

Ymems:

— MHCaTh U OTJIAXKUBAThH MporpaMMbl Ha VBA 10 pa3paboTaHHBIM alropuTMam;

— IPUMEHATh METOAbl MATEMATUYECKOW CTATUCTUKH JIJIs1 PEIICHUS] KOHKPETHBIX 3a/1a4;

— HCIONb30BaTh NAKEThl MPUKIATHBIX MPOrpaMM IMpU JaibHeWIeM OOydYeHUU H
IIPAKTUYECKOU 1E€ATEIbHOCTH.

Brnaodemy:

— HaBBIKAMHM CaMOCTOSITEJIBHOTO pEHIeHUs 3aJad Ha KOMIIBIOTEpPE, BKIIOYAIOIINE
MMOCTAHOBKY 3aaud, pa3pabOTKy aJTOPUTMA U OIEHKY ero 3(pPeKTUBHOCTH METOJaMU
MaTEeMaTHYeCKON CTAaTUCTUKHU U1 00pabOTKU HKCIIEPUMEHTA;

— METOJAaMHU pealln3alluy aIrOPUTMOB Ha KOMITbIOTEpaX.

3. Kpartkoe conep:kaHnue THCHUMIIMHBI:

3.1. ApxurtekTypa KOMIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:

® LCTOPHS Pa3BUTHS BBIYUCIUTEIBHON TEXHUKHU U MEPCOHANBHBIX KOMIBIOTEPOB. KpaTkas
UCTOpPUSL PA3BUTHUSI BBIUMCIUTEIBHOM TEXHUKM U IepcoHanbHBIX KommbioTepoB (IIK).
Breruucnurensnas mammna ®on-Helimana n mamuna Teiopunra. Pazpaborku Hop6epra Bunepa;

eapxurektypa I[IK, anmaparasie cpenctBa IIK. Kcmonbs3yemble CUCTEMBI CUHCIICHUSA,
9JIeMEHThl MaTeMmartuuyeckoil joruku. OOmee mpencraBienne o [IK u uX BO3MOXKHOCTSIX.
OynknuoHanpHass cxema IIK, warucrpansHO-MOnynbHBIM —npuHOuN nocrpoenus 1IK.
Annapatusie cpeacra [IK: mukponponeccop, onepaTuBHas M K31 MaMsITh, BHEIIHSS MaMATh,
IIMHBI aJpeca, KOMaHA W JAaHHBIX, TAaKTOBbIM reHeparop. [IpMHIMN OTKPBITONM apXHUTEKTYpHI:
CUCTEMHasl 1IMHa, pa3psaHocTk. [lepudepuitnsie ycrpoiictsa I1K: kiiaBuarypa, Mbliib, MOHUTOP,
npunTep U ap. OcoOEHHOCTH NpEeACTaBICHUs JaHHBIX Ha MallMHHOM ypoBHe. IIpenmymiectBa
nu(poBOro mnpeAcTaBieHuss HHDOpPMAlLMKU Tepea aHAJOTOBBIM IPEJCTaBICHUEM: BBICOKOE
KAayecTBO 3alUCU U OTOOpakeHUs HHPOpMAIMH, NPOCTOTa M HAAEKHOCTb JyOJIUpOBaHUS
(xommupoBanusi) uH(popManuu O0e3 moTepu KadectBa. CHCTEMbl CUUCIEHHS (IecSITHUYHAS,
JBOMYHAsi, BOCbMEpPHYHAs, IIECTHAJALIATEpUYHAasi), MpaBWila IEepeBoJa U3 OJHON CHUCTEMBI B
JIpYryro. OJIeMEHTbl MaTeMaTHYeCKOM JIOTMKH: MOHSTUS (OPMAJIbHON JIOTMKH, OCHOBHbBIE
JIOTMYECKHUEe onepanuu U GopMyIibl, JJorudeckre ocHOBbI padboTsl I1K;

® KOMITBIOTEPHBIE CETH: TONOJOTMM CETeH, MX XapakTepucTuku. KommbprorepHas ceThb -
COBOKYITHOCTh KOMIIBIOTEPOB U PA3IUYHBIX YCTPOMNCTB, 00€CHeUMBAIOMINX HMH(OPMaLMOHHBIN
OOMEH MEXJy KOMIIBIOTEpaMH B CEeTH 0e3 HCIOJIb30BaHUS KAKMX-JIMOO TNPOMEXKYTOUHBIX
HocuTeneill nHpopmanuu. Tomonoruu cereil: 3Be3aHas, MIMHHASA, KojiblieBas. CeTH 3aKpBITOrO
TUIIA: JIOKaJbHbIE M pacHpeesIeHHble CEeTH, KOpHnopaTUBHbIE ceTH. [IporpaMMHO-TeXHHUYECKOE
oOecrieyeHue: ajaanTep, KOTOPBIH YIpaBiseTcs CHElUaJbHOM MNPOTrpaMMOi  JIpaiiBepoM;
OlepalMOHHAs CHCTeMa, YIpaBJSAIONIas KOMIIBIOTEPOM, MPEAOCTABISIONIUM  PECYPCHI;
IIPOTOKOJIBI - 0COObIE S3bIKU, Ha KOTOPHIX OOMEHHUBAIOTCS MH(OpMaleld KOMIbIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'mobanbubie cetn pasnuuHoro macimrada (WAN —Wide Area Net, MS
Network wu Internet). Bosmoxnoctu cetu WuTepHer. DnekrpoHHas modta. JlocTym k
uHpOpPMaLMOHHBIM pecypcaM. Cucrema TenekoH(pepeHIni. Anpecaiuss U TPOTOKOIBI B
WHurepHer;



e MyJIbTHMEMA — JUAJIOTOBass KOMIIBIOTEPHAs CUCTeMa, 00eCIeuynBaloIias CHHTE3 TEKCTa,
rpaduku, 3ByKa, peud M BUACO. Y CTPOICTBA MylbTuMenua. TpeOoBaHUSA K MYJbTUMEIUMHBIM
CpeACcTBaM KOMIIBbIOTEpOB. PacimpenHble BO3MOXXHOCTH 00pabOTKH, MpeoOpa3oBaHusi, CHHTE3a
nHpopmanuu (KOMIBIOTEpHAsT aHUMAITUsl, MOAU(PUKAIMS U300paKEeHUH, TpeXMepHas rpaduka).
MynbsTumMeauitablie porpaMMsl. [IporpaMmel penakTupoBaHus, MOHTaXa 3ByKa U BU1€0. Buaeo-
pelaKkTopbl, MOAYIH CcHEIP(PPEKTOB, MOHTAXKHBIE CTYAUH. OJEKTPOHHBIE NPE3EHTALUU
(ocHoBHBIE BO3MOXKHOCTH MS PowerPoint), »Tambl co3maHus Tpe3EeHTAIMH, CTPYKTypa
Mpe3eHTalMi 1 0COOEHHOCTH PabOThI C PEJAKTOPOM.

3.2. IlporpamMHoOe o0OecrieueHue:

® CTPYKTypa OINEpPAI[MOHHBIX CHUCTEM, MaKeThl MPUKIaAHBIX mporpamm, Microsoft Office.
Knaccudukanus nporpaMMHbIX cpeacTB. CHCTEMHOE U IPUKIIATHOE TPOrpaMMHOE 0OecrieueHe
I[1K. O630p onepannonusix cucreM (OC). [Tpuniuns! coznanust u coctaB OC: siapo, uaTEepdeiic,
npaiiBepsl. Kparkas xapaktepuctuka WINDOWS, monyneHbIN nipuHIun moctpoenus. Cpena
WINDOWS: oxHa, ux 37IeMeHTBI, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oOwnekramu
WINDOWS. Apnbiku u paborta ¢ Humu. [lanku: co3manue, nepeMMEeHOBaHUE, KOTUPOBAaHUE U
nepemenieHrne 0ObeKTOB (TMaroK M SPIBIKOB), ynaieHue o0bekToB. Kop3uHa u ee Ha3HaueHUeE.
Hactpoitku WINDOWS: nata u Bpemsi, HaCTpoilka MBIIIH, JKpaHa. DJIEMEHTbl TEXHHUYECKOTO
cepuca [IK: ycTaHOBKa onepallMOHHOW CHUCTEMBI, CO3IAHUE MHIAWBHUAYAJIbHOW ONEpPallMOHHOU
Cpelbl MOJIb30BaTENs, MOANEPKKA IETOCTHOCTH MH(POpPMAIUH, paclIMpEeHUue U MOJAECpPHHU3AIUS
KOH(UTypalyy anmapaTHbIX ¥ MPOrPAMMHBIX CPEACTB

e TexctoBeiii pemaktop WORD, penakropel MaTeMaTHYeCKUX M XUMHUYECKUAX (DOpmyil.
OcCHOBBI HUCHONB30BaHUSI MpOrpaMM oOOIIero HasHaueHus (KpaTkuil 0030p) Ha mpuMmepax
TekcToBOoro penakropa WORD, penakropoB MaTreMaTHYeCKHMX M XUMHUYECKUX (OPMYIL
OcoOennoctu TekctoBoro perakropa WORD. Bson u pepaktupoBanue tekcra. KonupoBanue u
nepemMerieHne 00beKToB, padbora ¢ Tabimmamu. Beidop Buaa, pazmepa mpudra, popMarupoBaHue
cUMBOJIOB U a03aneB. KomupoBanue (opmarta. OCOOCHHOCTH CO3JIaHHS CCBHIJIOK, OTJIABIICHHIA.
Co3nanne JOKYMEHTOB Pa3iIMuYHBIX (OpM (CTaHIAPTHBIX M HECTaHIAPTHHIX). Vcnoip3oBaHue
penakTopa MaTeMaTH4ecKux (GopMyll B TEKCTOBBIX TOKyMeHTaX. PegakTop xumMudeckux Gopmyii,
HazHaueHWe M ocoOeHHocTH paboTel. KonmpoBanume xumuyecknx (OpMya B TEKCTOBBIE
JIOKYMEHTHI.

e Cucrema ympaneHus 6azamu naHHBIX ACCESS: cosznmanue monp3oBatensckux CYB/],
(dopmHpoBaHue 3a1POCOB, 0TUeTOB U Gopm. MHPopmamonnslie cucteMbl. CUCTEMBI yIIpaBIeHUS
OaHkamu 1 6a3aMu JaHHBIX. Persimonnas Moenb JaHHbIX. CTPYKTypa 3alncH, METOABI JOCTYIa
Kk uHopmaruu. OOMmeH apanHbiMH ¢ Japyrumu npuioxkeHussMu WINDOWS:  tekcToBbIMU
pellakTopaMHM U 3JeKTPOHHBIMU TabauaMu. Pensiimonnas 6a3a nanusix ACCESS. T'naBHOe 0KHO,
MEHIO KOMaHJ, TaHelb WHCTpyMeHTOB. Co3naHWe W OTKphITHE 0a3bl JaHHBIX. BBom u
pEellaKTUPOBaHHUE JaHHBIX B pEXHME TaOMUIBl U peXUMe KOHCTpyKkTopa. dDopmupoBaHue
3arpocoB. 3ampockl MPOCThIE © MHOTOTAOIMYHBIE, 3aMIPOCHI ¢ yciaoBusAMU. Co3/1aHHE OTYETOB U
dbopm. Texuonorus peanuzamuu npoctemx 3agaud cpeacreamu CYBJl ACCESS.

e Pemenue BBIUMCIHTENBHBIX 3a7ad ¢ ucnoib3oBanueM EXCEL: oOpabGortka Tabimu,
NOCTpOeHHE TpadUKOB M JUarpaMM, BBIUMCIEHHE MAaTpPUYHBIX BblpakeHuil. Ha3nHauenue
atektpoHHbIX Tabmmm (MS EXCEL). OcoGenHoctu Tabmuuaoro mporeccopa EXCEL u
UCTIOJIB30BaHUE €TO0 ISl pelIeHHs] MHPOPMAIMOHHBIX U WHKEHEPHBIX 3a/1a4. TexHnKka paboThl ¢
EXCEL. Oxkno EXCEL. AGcomoTHas M OTHOCHUTENbHas ajapecauus. BwiaeneHue sdeex,
nepemernieHue mno padouemy imcty. Pacaer mo popmynam. Konuposanue gopmyin. [loctpoenue
rpa¢ukoB. PacueT hyHKIIMOHAIBHBIX 3aBUCUMOCTEH U MOCTpOEHHE TpapuuecKuX H300paxeHuH ¢
ucrnonb3oBaHueM cranfgapTHeix ¢ynkuuid EXCEL wu wmacrepa ¢ynkuuit. Iloctpoenue
MMOBEPXHOCTEH C UCIOJIb30BaHWEM MacTepa auarpamMm. Pabora ¢ tabmmmamu. @opMaTupoBaHue,
opopmnenue Tabmaun. YwucnoBele W moib30BaTedbckue (Gopmarel. CBOAHBIE TaOJUIBL
[Toctpoenne nuarpamm. PazpaboTka u peanu3anus IpOCTEHIINX aJTOPUTMOB C HCIIOJIb30BaHHEM



Bo3MokHOCTel EXCEL (HaxoxaeHne MakCMMaabHOTrO (MUHUMAIBHOTO) JIEMEHTa BEKTOpa U
MaTpHUILbl, HAXO0XKICHHE CYMMBI JJIEMEHTOB BEKTOpa M MAaTpPHIIbl, BBIYMCICHHE MATPUYHBIX
BBIPAXECHUI).

3.3. AITOpUTMBI U1 OCHOBBI IPOTrPaMMHPOBAHUSA:

® AIrOpUTMBI, TUIIBI anropuT™MoB. [loHsTHE anroputma U ero cpoiictBa. CrocoObl 3anucu
aIrOpUTMOB. MOYJIbHBIN IPUHIUI IOCTPOEHUS AITOPUTMOB U IIPOIPAMM.

e XapaKTepUCTUKU SI3BIKOB IporpamMmupoBaHusi. OCHOBHbIE CTPYKTYPbl U MPUHLIMIIBI
CTPYKTYpHOTO HporpamMmMupoBaHusi wuioctpauus. CTpyKTypHOE IpPOrpaMMHUPOBAHHUE, €ro
ocoObeHHOCTH. TexHonorus OOBEKTHO-OPUEHTHPOBAHHOIO IMPOTPAMMHPOBAHUS; CBOMCTBA
SI3BIKOB: HACIie[I0BaHHUE, WHKANCYIALUs, ToauMopdu3m. TToHATHS S3BIKOB: KJIacChl B OOBEKTHI.
OBouonus U KIacCUpUKAIHS A36IKOB IPOrpaMMupoBaHus. [IoHATHS TpaHCIAINH, KOMITHIISIIH,
UHTEpIpETallui, UX pa3nuuus. ba3oBble anropuTMudeckue KOHCTPYKIMH (CJel0BaHue,
BETBJICHUE, IIOBTOPEHME), INpUMEPbl UX peanu3anuv. OCHOBHbIE KOHCTPYKLHUHU SI3bIKOB
IIPOrpaMMUPOBAHUSA. SI3bIKH IPOTPAMMUPOBAHMSI BBICOKOTO YPOBHS.

¢ BoruynicnuTenbHble alrOpUTMbl U MPOTrpaMMHbIE peanu3auud Ha VBA nns oO6paboTku
unpopmanuu IIponecc pemenus 3agad Ha koMmbloTepax. [IporpaMmmupoBanue Ha s3pike VBA:
OCHOBHBIE OIIEPATOPHI S3bIKA, MPOIEeNyphl U GyHKIMHU. Pa3paboTka u peanu3anus MpOCTEHIINX
anropuTMoB 00paboTku nH(popMannu (perieHue 3aa4 ¢ OJHOMEPHBIM H MHOTOMEPHBIM 00BHEMOM
uH(popmanun). UncieHHble METO/Ibl aHaJIN3a OJHOIO HEJIMHEWHOT0 ypaBHEHHS: MOUCK KOpPHEH,
pelieHre 3a7adyd OJHOMEPHOM ONTHMM3AIMK (HAaXOXICHHE TOYEK MaKCUMyMa U MHHHMYMa
¢yHkumu). MeToasl cTaTUCTUYECKOH 00pabOTKH pe3yslbTaToB M3MEPEHHH OIHON BEIHYMHBIL:
BBIUMCJICHHE TOUCUHBIX (CPEAHET0, TUCTIEPCUH, CTAHIapTa) U MHTEPBAIbHBIX OLIEHOK CIIy4aiiHON
BEJIUYUHBI.

3.4. 3amuTa nHGOpMAIUH:

AJNTOPUTMBI 3aIIUTHl UHPOPMALIUK: METOABI 3aIIUThI, KOMIIBIOTEPHBIE BUPYCHI U O0pb0a C
Humu. [loHsiTue 0e30mMacHOCTH KOMIBIOTEPHON HHQPOpPMAIMK: HAJIE)KHOCTh KOMIIBIOTEPA,
COXPaHHOCTh JIaHHBIX, 3alUTa OT BHECEHUS W3MEHEHMH HEYNOJHOMOYEHHBIMU JIMLIAMH,
COXpaHEHHE TaliHbI IEPEMUCKU B JJIEKTPOHHOMN ceTH. MeTo bl peain3aiuy 3aiuThl HHOpMaIUu:
IporpaMMHbIE, ammapaTHble, OpraHu3aluMoOHHblE.  McTopus BO3HUKHOBEHHUS BHPYCOB H
aHTUBHpYycoB. CrocoObl 3apa)keHMs, 3aIIUThl U O00pbObl ¢ BUpycaMu. OCOOEHHOCTH pabOTHI
JITOPUTMOB BUPYCOB: PE3UJEHTHOCTh, IOJTUMOP(OUYHOCTD U camolupoBanue. KomnbsrorepHbie
BUPYCHI, UX crnenudpuka u antuBupycHele nporpammbl (Kacmepckuii, Dr. Web, Avast, AVG).
CnocoObl mm¢poBaHus W nepenaud HWHGOpMalMM Ha JAajdbHUE paccTOsAHUA. OTKPBITHIA U
3aKpBITHIN KITt0uM mudpoBanusd. Jlepparmenranus qucka.

4. O0beM y4eOHOI TMCUUTIUHBI:
4.1. OuHas popma:

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
€IMHUIIAX qacax
OO01mas TpyA0eMKOCTh THCHHUIJIMHBI 10 Y4eOHOMY 3,0 108
IUIAHY
AyAUTOpPHBIE 3aHATHS: 1,3 48
JlabopatopHsie 3austus (J1ad) 1,3 48
CamocrositesabHas padora (CP): 1,7 60
PacueTHo-Tpaduueckre paboThI 0,6 20
Pedepar 0,3 10
Jlpyrue BUIBI CAMOCTOSITENILHON PaOOTHI 0,8 30
Buj koHTpoOJIsA: 3a4eT/IK3aMeH 3auer
4.2.3ao4uHas opma:
Bunast yueOHol paboTh B 3auerHbIX B akanem.
€IMHUIIAX Jacax




O6masi TpyA0eMKOCTh THUCIIHILIHHBI M0 Y4eOHOMY 3,0 108

TIAHY

AY/JAUTOPHBIE 3aHATHSL: 0,39 48

Jlabopatopusbie 3ausTus (J1ao) 0,28 10

ITpaxtuueckue 3ansatus (I113) 0,11 4

CamocrositeabHas padora (CP): 2,5 90

PacuetHo-rpaduueckne paboTsl 0,6 20

Pedepar 0,3 10

Jlpyrue BUIBI CAMOCTOSITENIHON PaOOTHI 1,67 60

Buja xoHTpOJISi: 3aUeT/3K3aMeH 0,11 3auer
(4)

AHHOTaNUA padoyeii MporpaMMbl U CHUNITHHBI
«®usuka» (b1.B.7)
1. Heab AUCHMIUVIMHBI — TPUOOPETEHHE CTYIECHTAMH 3HAHHWW 110 OCHOBHBIM pa3jeliaM

(1)I/I3I/IKI/I U YMCHUIO NIPUMCHATH UX B JPYIruX €CTCCTBCHHOHAYYHBIX JUCHUIIIMHAX .

2. B pe3yabTare u3yuyeHHs AUCHHUILIMHBI 00y4YaloUMiicsl MO MporpamMme 0akajiaBpuara
J0JIZKEH:
Obnaoams cnenyromumu odmenpodeccuonanbubiMu (OIIK) u npodeccuonansunivu (I1K)
KOMIICTCHITHSIMHU:

CIIOCOOHOCTBIO ¥ TOTOBHOCTBEO ~ HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI (DU3HKH B
npodeccronanbHoit AesteabHocTu (OITK-1);

TOTOBHOCTh WCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOW (U3NYCCKOW KapTHHE MUPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHUHU BEIECTBA JIJIsi TIOHUMAaHUS
OKpYy»aromiero Mupa u sieiieauit mpupos (OI1K-2).

3nams:

¢u3nyeckue OCHOBBI MEXaHHKH, (U3MKM KoneOaHMH U BOJIH, 3JEKTpUYECTBA H
MarHeTu3Ma, 3JIeKTPOAMHAMUKY, CTATUCTUYECKON (PU3MKU U TEPMOJANHAMMKH, KBAaHTOBOM
¢bu3uky;

CMbICNT (YHIAMEHTAIbHBIX (U3UYECKUX 3aKOHOB, MPUHIMIIOB M IOCTYJIaTOB; HX
(OpMyYIMPOBKH U I'PaHMIIbI TPUMEHUMOCTH;

CBSI3b IIUPOKOTO Kpyra (U3UYECKUX SIBICHUN ¢ (QyHIaMEHTATbHBIMH MPHHIUIAMHA H
3aKOHaMH (pU3HKH;

OCHOBHBIE METO/Ibl PELICHHUS 3ajiay 110 OMUCAHUIO (PU3NYECKUX SIBICHUM;

METO/]Ibl 00pabOTKH PE3yNIbTaTOB (PU3NYECKOTO IKCIIEPUMEHTA.

Ymems:

IIPUMEHSTh TEOPETUUECKUE 3HAHUSA U DKCIEPHUMEHTAIbHBIE METOJBI UCCIIEIOBaHUS MIPU
peleHnH mpodecCUOHABHBIX 3aa4;

IIPOBOJIUTH PACYETHI, OCYIIECTBIIATh aHAIN3 U HAa OCHOBE JTOrO JIeJIaTh OOOCHOBAaHHBIE
BBIBO/IbI;

aHAJM3UPOBaTh Pe3y/IbTaThl HAOMIOACHUN M SKCIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX
3aKOHOB U MPUHIIMIIOB (PU3HKH;

OTpeeNATh XapakTep (U3MUECKUX TMPOLECCOB MO KOMIUIEKCY 3KCIEepUMEHTAIbHON
nH(pOpMaLIUK TPU MTOMOLIH Tpa@UKOB, TAOIUI U ypaBHEHUII;

MPEJCTaBIATh 00pabOTaHHYI0 HKCHEPUMEHTANIBbHYIO U TEOPETHYECKYI0 MH(OpMAIHIO B
YCTHOM M THUCHbMEHHOW ¢opMe, B TOM YHCIE C HCIOIb30BAaHUEM COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHH.

Braoems:

HaBBIKAMHU Pa0OTHI C ITUPOKUM KPYroM (pu3nYecKuX NpudopoB U 000py10BaHHUS;
HaBbIKAMU OOOCHOBAHUS CBOUX CYXKICHUI M BHIOOpA METO/1a UCCIIEIOBAHMUS;

3. KpaTrkoe conepxxanue Q1M CUMILIHHBI:



Cemectp 2
BBenenue
[Tpeamer ¢uzuku. MeToab! pU3MUECKOro UCCIETOBAHUS: OIBIT, TUIIOTE3a, YIKCIIEPUMEHT, TEOPHSL.
1. ®u3nyecknue OCHOBbI MEXaHUKH

IIpenmer kunematuku. llepememenue, ckopoctb, yckopeHue. Kunematnueckue
XapaKTEPUCTUKU BpalaTeIbHOrO JBHKEHHs. 3aKkOoHbl HproTOHA. 3aKOH BCEMHPHOI'O TATOTEHHS.
JBi>keHHe Tena TEepeMEHHOM Macchl. 3aKOH BCEMHUPHOIO TAroTeHus. JIBuxkeHue Tena
nepeMeHHo# macchl. Y paBHeHus Memepckoro. @opmyia [{rnonkoBckoro. Ynpyruii 1 Heynpyrui
yaapsl 1apoB. MOMEHT HWHEpUMHM MaTEpUaJbHOM TOYKUM W TBEpAOro Ttena. KuHemaruka
rapMoHnueckux konebanuii. JuddepennuanpbHoe ypaBHEHHE TapMOHHYECKHX KOJCOAHUI.
[TonsiTue o0 3aTyxalOUMX W BBIHY)XJIEHHBIX KojeOaHusx. BomHoBoe aBmkeHue. BomHbl
MIPOJIOJIbHBIE U ITONIEPEYUHBIE.
2. OCHOBBI MOJICKYJISIPHOM (pr3HKH

DJIeMEHTHI TEPMOJMHAMHUKN U (pu3nyeckor kuHeTHKU. VneanpHbiil ra3. Pacnpenenenue
Bonpimmana u ero oOmedusudeckuii cmbici. PeanbHblil Ta3. YpaBHenue Bau-aep-Baanbca.
Tepmoaunamuueckuit Meton B (usmuke. PaBHOBecHble cocrosiHus. Hauana TepMOIMHAMUKU.
[{ukiel. DHTPONIUS M €€ CTAaTHCTUYECKOe ToJKoBaHWe. SBienue nepenoca. duddys3us. 3akoH
Ouxka. TermnonpoBogHocTh. 3akoH Pyphe. BHyTpennee Tpenue (BsS3kocTh). 3akoH HproToHa.
3. DnexTpocTaTHKa U MOCTOSHHBIN 3JIEKTPUUECKUN TOK

3akon Kynona. Teopema Ocrtporpaackoro-I'aycca. Jumonbs. JudnekTpuku B
AJEKTPOCTATUYECKOM IT0JIE.
Cemectp 3
1. DnekTpoMarueTusm

3akoH Awmmepa. 3akoH buo-Caapa-Jlamaca. Cuna JlopeHua. MarHeTuku.
DneKTpoMarHuTHast UHAYKIMs. Y paBHeHHe MakcBelia.
2. Onrtuka

WUnrtepdepennus BonH. dudpakuus BonH. [lonspuzanusa BosnH. TermioBoe u3iydyeHUeE.
3akon Kupxroda. ['mnoresa Ilnanka. KBantoBoe 00bsicHeHHE TerioBOro u3inydeHus. Jddext
Kowmnrona. Snepuas moaens aroma. [locrymnarst bopa. ATom Bomopoaa o bopy.
3. DneMeHTHI KBAaHTOBOM (hPU3UKH

I'unoresa ne bpoinsa. BonHoBoe ypaBHenue LllpennHrepa 1uist craimOHapHBIX COCTOSTHUAM.
Omnsitel IlTepna-I'epnaxa. MuorosnexktponHsiii atom. O¢ddexr 3eemana. [Mpunnun Ilaymm.
KBanrtoBble craructuueckue pacnpezneneHus bosze-OiHmrelina nu ®depmu-/lupaka. OOHOHBI.
3akonsbl Jlebast n DiHIITeHA. XapaKTepUCTUKU sAApa: 3aps]], Macca, SHEPrus CBSI3U HYKJIOHOB.
Anepubie peakuuu. OyHnaaMeHTanbHbIE B3aUMOAECHCTBUS U OCHOBHBIE KJIACChl 3JIEMEHTapHBIX
YaCTHIL.

4.00beM y4eOHOH TUCHHUIIINHBI:
4.1. OuHas popma:

Bcero 2 cemecTp |3 cemecTp
Buipt yue6Hoi paGoThl 3a4. ej1./ 3a4. ej1./ 3a4. efl./
aK.uac aK.uac aK.uac
O01mas TPyA0eMKOCTh JHCHHILTHHBI 10 Y4eGHOMY ILIAHY 10/360 4.0/144 6,0/216
AyAMTOPHbIE 3AHATHS: 3,6/128 1,35/48 2,25/80
Jlexunn (JIek) 1,35/48 0,45/16 0,90/32
JlaboparopHsie sansitust (JIad) 0,9/32 0,45/16 0,45/16
IIpaktuueckue 3ansatus (I13) 1.35/48 045/16 0.90/32
CamocrositeabHas padora (CP): 4.4/160 1.65/60 2 75/100
Bua xoHTpoOJIS: 3a4eT/IK3aMeH 2/72 JK3aMeH | JK3aMeH
1/36 1/36




4.2. 3aounas gopma:

Bcero 2 cemecTp |3 cemecTp
Bujibt yue6Hoi padoThl 3a4. e/ 3a4. e/ 3a4. e/
aK.qyac aK.qyac aK.gyac
O011asi TPYA0EMKOCTh JUCHUIJIMHBI 10 Y4eOHOMY NJIAHY 10/360 5,0/180 5,0/180
AYAUTOpPHbIE 3AHATHS: 1,21/44 0,55/20 0,66/24
Jlexunn (JIek) 0,44/16 0,22/8 0,22/8
JlaGopaTtopusie 3ausaTus (J1aod) 0,33/12 0,11/4 0,22/8
IIpaktraeckue 3anstus (113) 044/16 022/8 022/8
CamocrositeibHas padora (CP): 8,20/298 4.19/151 4.08/147
Bun xoHTpOJISA: 3a4eT/IK3aMeH 05/18 JKk3aMeH | JK3aMeH
' 0,25/9 0,25/9
AHHOTaNUA padoyell MPOrpaMMbl TUCHHUILIHHBI
«Oo0mas u Heoprannyeckasa xumus» (b1.5.8)
1. Heap AMCHUNJMHBI — TIPHOOpPETECHUE 3HAHWK M KOMIICTCHIWHA, (HOpPMHUpPOBAHHE

COBPEMEHHBIX MPEACTaBICHUN B 00JacTH TEOPETUYECKHMX OCHOB XUMHUU U XHMHUU

AJIEMEHTOB.

B pesyabrare M3yyeHus: AMCHUILIMHBI 00y4alOIIMIiCH 10 MporpaMMe 0aKajgaBpuara

JMOJIKEH:

Obnaoams crnenyromumu obuenpodeccruonanbHbiMu (OITK) komnereHusaMu:
CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIAH B podeccuonanbroi aesreiaproctu (OITK-1);

TOTOBHOCTBIO UCIOJB30BaTh 3HAHMSI O CTPOCHHUH BEIIECTBA, MIPUPOAEC XUMHUECKOM CBA3H
B PA3JIMYHBIX KJIACCAX XUMUYECKUX COCAMHEHUH ISl TIOHUMAaHUS CBOMCTB MAaTepUajIoB U
MeXaHH3Ma XUMHYECKUX MIPOIIECCOB, MPOTEKAIOMINX B OkpyxatorieM mupe (OITK-3).
3namy:

3JIEKTPOHHOE CTPOCHHE AaTOMOB U MOJIEKYJT;

OCHOBBI TEOPUHM XUMHUUYECKOU CBSI3U B COEIMHEHUSIX PA3HbIX TUIIOB, CTPOCHHUE BEIECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUY;

OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX IPOIECCOB M XapaKTEPHUCTHKU
PaBHOBECHOT'O COCTOSIHUSI;

METOJbl ONMHUCAHMUS XUMHUYECKHUX PABHOBECUW B PACTBOPAX DJIEKTPOJIMTOB, CTPOCHHUE M
CBOMCTBA KOOPJAMHAIIMOHHBIX COETUHEHUN;

XUMUYECKUE CBOMCTBA JJIEMEHTOB PA3JMYHBIX TPYII TMEPUOAHUYECKON CHUCTEMBI M HX
Ba)KHEHUIITNX COCAUHCHUIA,

Ymems:

BBITIOJIHSITh OCHOBHBIE XWMHYECKHE OTEpPAlMH, OMNPEIEIsATh TEPMOIUHAMUYECKUE
XapaKTEPUCTUKUA XUMUYECKUX PEAKIIUN U PAaBHOBECHBIE KOHIICHTPAIIMH BEIIECTB;
WCII0JIb30BAaTh OCHOBHBIE XUMUYECKHE 3aKOHBI, TEPMOJIMHAMUUYECKHUE CITPABOYHbIE JAHHBIE
JUTSI petnieHrs MpoeCcCHOHANBHBIX 33]1a4;

MIPOTHO3UPOBATH BIUSHUE PA3THUHBIX (JAKTOPOB HA PABHOBECHE B XUMUYECKUX PEAKIIHSIX;
Braoemy:

TEOPETHUYECKUMHU METOaMH OTMCAHUsI CBOMCTB MPOCTHIX U CIOKHBIX BEIIECTB HA OCHOBE
AJIEKTPOHHOTO CTPOCHHSI HMX AaTOMOB U TIOJIOKCHHS B TEPUOJUYECKON CHCTEME
XUMHUYECKUX HJIEMEHTOB;

OKCTICPUMEHTAIbHBIMA ~ METOJIAMH  OMPEACIICHUS HEKOTOPBIX  (U3HUKO-XUMHUYECKUX
CBOMCTB HEOPTraHWYECKUX COETUHEHUM.

3. KpaTkoe coaep:xkaHue TUCHUILINHBI:




CrpoeHune aTOMOB M IEPUOINYECKHI 3aKOH.
BonHoBBIE cBoMicTBa MarepuaidbHbIX 00BEKTOB. YpaBHeHue nAe bpoiinsa. CooTHomeHue
HeomnpeaeneHHoctel ['elizenOepra. [loHsTre 0 KBaHTOBOM MexaHuke U ypaBHeHuH [lpeaunrepa.
CoBpemenHast GopMyJIHPOBKa MEPHOIUUECKOr0o 3akoHa. [lepuoanueckasi cuctema u ee CBsI3b CO
CTPOCHHEM aTOMOB. 3alOJHEHHE DJICKTPOHHBIX CIIOEB U 00OJIOYEK aTOMOB B MEPUOINYECKOMN
cucreMe sneMeHToB J[.M. MenneneeBa. CreneHu OKHCIECHHs. BakHellnne OKHCIWATENU U
BOCCTAHOBUTENH. BaxHeilline cXeMbl IpeBpallleHUus  BEIIECTB B OKUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIX.

XUMHYECKas CBSA3b U CTPOESHUE MOJIEKYIL.
KoBasieHTHast CBsI3b, OCHOBHBIE IOJIOKEHUS METOJAa BaJEHTHBIX CBsA3eil. PaccMoTpenue cxem
NEepeKpBIBaHUS aTOMHBIX OpOuTaneil mpu oOpa3oBaHMM CBsizeld B Moisiekynax. OCHOBHBIE
MOJIOXKEHUS MeToa MoJieKy IspHbIX opouTaneit (MO JIKAO). O6mue cBeeHHs 0 KOMIUIEKCHBIX
COCIMHEHUAX, UX CTpoeHue. MeXMOoNeKyIsipHas U BHYTPUMOJIEKYJISIpHAs BOJOPOJHAs CBSI3b.
HNonHast cBsI3pb Kak MpeenbHBIA ClIydall KOBaJeHTHOW CBs3u. OOIIMe MpeacTaBiIeHUs O
MEXMOJIEKYJIIPHOM B3aUMOACHCTBUM: OPUEHTALIMOHHOE, WHAYKLIHMOHHOE, JIUCIEPCHOHHOE
B3aUMO/ICHCTBUS.

DHepreTuka peakuii 1 XMMHUYECKOe paBHOBECHE.
[TonsiTe © XMMHYECKOM TEpPMOAMHAMHKE, TEPMOAMHAMUYECKHE (YHKIMH COCTOSHHS
(xapakTepuctuueckue (¢QyHKOUHM). XHMHYECKOe paBHOBecue. VcTMHHOE M Kaxyuieecs
paBHOBecHs. KOHCTaHTa XMMUYECKOTO PaBHOBECHS. DIEKTPOXUMHUECKHUE TPOIECCHI, TOHATHE 00
AJIEKTPOJHBIX MOTEHUHMANaX. OJEKTPOJBIKYIIAs CHUJIa OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii U KpUTepUd CaMONIPOU3BOJIBHOTO MPOTEKAHUSI IPOLIECCOB.

PaBHOBecus B pacTBOpax
[Tpoueccrl, conpoBoKaAIONINE 00pPa30BaHKE KUIKUX MCTUHHBIX PACTBOPOB HEIJIEKTPOIUTOB U
AIIEKTPOJIUTOB.  ACCOLIMMPOBAHHBIE U  HEACCOLMMPOBAHHBIE  3AJIEKTpPONUTHL.  CTeneHb
nuccormanuu. Koncranra auccounannu. PaBHoBecue B cucteMe, COCTOAIIECH U3 HACBHIILIEHHOTO
pacTBOopa MaJlOpacTBOPUMOIO JJIEKTPOJUTAa U €ro KpUCTAUIOB. PaBHOBecue B pacTBOpax
KOMILJIEKCHBIX COE€IMHEHUI. PaBHOBECcHe ArCccOoLMalK BOIbl, HIOHHOE IPOU3BEAECHUE BOABI U €r0
3aBUCUMOCTB OT Temmneparypsl. llkana pH. I'maponus conei.

CKopoCTh peakuuii U KaTtaius.
[TonsiTue o xumMuyeckoit kuHeTuke. OJTHOCTAIUITHBIE U CIIOXKHBIE PEAKIIMU. 3aKOH JEHCTBYIOIIHNX
Macc. KoncranTta ckopoctu peakuuu. MOJEKYISIPHOCTh U TOPAJIOK pPEaKUu. 3aBUCHUMOCTh
CKOPOCTH pEaKIMH OT TeMIIepaTyphl; DHTAIBIHS aKTUBAIIMU. [ OMOTEHHBI M TETEepPOTreHHBIN
KaTaJus.

XHMHS S- U P- DJIIEMEHTOB

Bonopoa-niepBblil 371€MEHT NEPUOAMYECKON CUCTEMBI, €r0 ABOMCTBEHHOE IIOJIOXKECHHE.
OnemeHntsl 1 - 2 u 13 - 18 rpynn nepuoaudeckoi CUCTEMBbl. 3aKOHOMEPHOCTH B W3MEHEHUU
DIIEKTPOHHBIX KOH(PUTypalluid, BEIHMYMH PAIUyCOB, OJJIEKTPOOTPUIATETLHOCTH U DSHEPTrUU
WOHU3AIMKA aTOMOB. TUNUYHBIE CTETICHU OKHCIICHUS. XUMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTU B CTPOEHUM M CBOMCTBAX OCHOBHBIX THUINOB coeauHeHui. Ilpuponnsie
COEIMHEHUS, TOTYy4eHNE U IPUMEHEHUE.

Xwumus d- u f- anementos

OneMeHThl 3-12 Tpynm NEepHOIUYECKONM CHUCTEMBbL. 3aKOHOMEPHOCTH B HW3MEHEHUH
AIIEKTPOHHBIX KOH(PHUTYpaIUii, BETUUUH PATUyCOB, JHEPTUU MOHU3AINH, XapAaKTEPHBIX CTETICHEN
OKHUCJICHHS, KOOpPJMHAIIMOHHBIX 4YHCeT aToMoB. llpuponHble coeaMHEHHUS, MOJyYeHUE U
COTOCTaBJICHHE (PU3MUECKUX M XUMUYECKUX CBOMCTB MPOCTHIX BemecTB. CTpOEHUE M CBOMCTBA
OCHOBHBIX TUIIOB coenuHenuii. Ocodennoct f- rieMeHTOB.

4.00beM y4eOHOI TUCIUITHHBI:

4.1. Oynas dopma:

Bcero 1 cemectp 2 ceMecTp
Bunpr yue6HOM paboThI Bz3au. | Bakan. | B3au. | Bakag. | B3ad. | B akam.
ell. gacax ell. qacax ell. gacax




O01mast Tpy10eMKOCTh
AUCHUILINHBI 0 y4eOHOMY 12 432 7 252 5 180
MJIAHY
AyIUTOpHbIE 3aHATHS: 4,44 160 2,67 96 1,78 64
Jlexuun (JIek) 1,78 64 0,89 32 0,89 32
[Ipaktrueckue 3ausarus (I113) 0,89 32 0,89 32
JIaboparopusbie 3austus (J1ab) 1,78 64 0,89 32 0,89 32
CamocTrosiTesbHasi padora 5 56 200 333 120 299 380
(CP): ’ ’ ’
CamocTosTenbHOE U3Y4YCeHUE 556 200 333 120 297 80
pasesioB JUCIUILIHHBI ’ ’ ’
Bua KoHTpOJISA: 3K3aMeH 2 72 1 36 1 36
4.1. Baounas ¢opma:
Bcero 1 cemectp 2 ceMecTp
Bunbt yueOHOM pabOThI B3au. | Bakag. | B3au. | Bakaa. | B3au. | Bakan.
el qacax el gacax el gacax

OO0mas Tpy10eMKoCTh
AUCHUILUINHBI 0 y4eOHOMY 12 432 6,0 216 6,0 216
IJIAHY
AYANTOpHBIE 3aHATHS: 0,72 26 0,36 13 0,36 13
Jlexuun (JIek) 0,22 8 0,11 4 0,11 4
[Ipaktuueckue 3ausarus (I13) 0,22 8 0,11 4 0,11 4
JIaboparopusbie 3ausatus (JIab) 0,28 10 0,14 5 0,14 5
CamocTrosiTesbHasi padora 1078 388 539 194 539 194
(CP): ’ ’ ’
CamocTosTenbHOE U3Y4YCHUE 10.78 388 5 39 194 5 39 194
pa3eNioB JUCIUTLIHHBI ’ ' ’
Bua KoHTpOJIA: JK3aMeH 0,5 18 0,25 9 0,25 9

AHHOTaNUA padoyeil MPOrpaMMbl TUCHHUILIHHBI
«Opranunveckas xumus» (b1.5.9)

1. Heap aucuMnjavHbl — NpUOOPETEHUE CTYAEHTAMU 3HAHUM O CTPOEHUH OPraHUYECKUX
COEIMHEHUH, OCHOBHBIX XMMHYECKHX CBOWCTBAaxX PA3JIMYHBIX KJIACCOB OPraHUYECKHX
COEIMHEHUI U METO/1aX UX MOJyYEHHs], KaK IPOMBILUIEHHBIX, TaK U JJAOOPaTOPHbIX.

2. B pesyabTare u3y4yeHHs: JMCUHUILIMHBI 00y4YaroLuiicsi Mo nmporpamMme dakajaaBpuara

JTOJIZKEH.

Obnaoams cnenytonmu o6mekynsTypHbiMu (OK) un obmenpodeccuonansubivu (OITK)

KOMIICTCHIIUSIMU

— CIOCOOHOCTBIO K CAaMOOpraHu3aIuy u camooopasoBanuio (OK-7);
— CIMOCOOHOCTBIO U TOTOBHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

JMCHUIUIAH B ipodeccruonanbroi nesreabrHoct (OITK-1)

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMSI O COBPEMEHHOM (PU3MYECKONW KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUHU BEIECTBA /Il MOHUMAaHUS
OKpyXaromiero mupa u seienuii npupoast (OI1K-2);




— TOTOBHOCTBIO UCIIOJI30BaTh 3HAHUS O CTPOCHUH BELIECTBA, IIPUPOAEC XUMUYECKOHN CBS3H
B Pa3JIMYHBIX KJIACCAX XMMHYECKUX COCIMHECHUM Ul TIOHUMAaHUS CBOMCTB MaTEPHAIIOB U
MeXaHHM3Ma XUMHYECKUX MPOLIECCOB, POTEKAIOIINX B okpyxkatoriem mupe(OI1K-3).

3namo:

— TEOPETUYECKHE OCHOBBI CTPOCHMsSI M CBOMCTB PAa3jIW4HBIX KJIAaCCOB OPraHMYECKUX
COCIUHCHMUI,

— cHocoObl TMOMY4EHUS M XMMHUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB OPraHUYECKHUX
COCTMHECHHI,

— OCHOBHBIC MEXaHU3MBI IPOTEKAHUsI OPTaHUYECKUX PEAKLIUM;

Ymemo:

— TIPUMEHATh TEOPETUYECKUE 3HAHUS [UIsl CHHTE3a OPraHUYECKUX COCIMHEHUN Pa3IMYHbIX
KJIACCOB;

— AHAIM3HUPOBATh U IIPEICKA3bIBATh PEAKLIMOHHBIE CBOMCTBA OPraHUYECKUX COCIMHEHNN;

— COCTaBJIATh CXEMbI CUHTE3a OPIaHUYECKUX COCJUHEHUH, 3aJaHHOTO CTPOCHNS;

Braoemy:

— OCHOBaMH HOMEHKJIATYpPbI H KJIacCU()UKALIMU OPTaHUYECKIX COSAMHEHHUIA;

— OCHOBHBIMH T€OPETUYECKUMU IIPEACTABICHUSMYU B OPraHUYECKON XUMUM;

— HaBbIKAMH 00OCHOBAHMS PALMOHAIBHBIX CIIOCOOOB MOTYYSHHUS OPTaHUIECKHUX BEIECTB.

3. Kpartkoe conepxanue THCHMIIMHBI

HomeHknatypa OpraHM4ecKMX COeOUHEHMH. Teopus XUMHYECKOIO CTPOEHUS U
HachllleHHble yraeBopopoasl (YB). Ilpupoma xoBanentHoil cBsasu. Dopmynsl Jlprouca.
@opmanbHbIil 3apsaa. OpdexTsl 3amectuteneil. IIpomexyTouHble COEIMHEHHMS M YaCTHULIbI
OpraHMYECKUX peakUMsX. OHepreTudeckas JauarpamMma peakiuu. MexaHu3sM peaklMu.
Crepeonsomepus, ee BUIbl 1 0003HAUEHUS.

Amudarnueckue coenuHenus. HaceiieHHsle U HEHachllleHHbIe YB.  Aunkansi,
LUKJIOQJIKAHbl, AJKEHbI, AJKUHbI, NOJHEHBbI (AMeHbl). B KaxaoMm kiacce paccMaTpUBAIOTCS
CJIEIyIOIIKE pa3/ieibl: U30MEpUsl, HOMEHKIATypa, PU3NYECKUE U XUMUYECKHE CBOICTBA, CIOCOOBI
NoJIydeHus1. MexaHu3Mbl peakluid. DHepreTudeckas JuarpaMma peakiuim.

Apomaruyeckue coeuHeHus. Teopun apomarnyHoctu. CoenuHeHus: OEH30IbHOIO psijia.

N3omepuss. Homenknarypa. CrnocoObl moiydeHus. XHUMHUYECKHe CBOWCTBa. BiusHue
3aMecTuTeNne B OEH30JbHOM KOJIbLIE Ha HAINpaBJI€HHE U CKOPOCTb PEaKLUi 3JIeKTpOo(UILHOTO
3aMEIICHMUS.

4. O0beM yueOHOI TMCUUIIUHBI:

4.1.0ynas dopma:
B B
Bun yuebnoit paboThl 3a4E€THBIX aKaJieM. yacax
eUHALIAX

OO0mast Tpy10eMKOCTb IMCHUILIUHBI 110 Y4eOHOMY 30 108

IUIAHY ’
AyIUTOPHBIE 3aHSITHSI: 1,33 48
Jlexumu (Jlek) 0,45 16
[Tpaktuueckue 3ansatus (I113) 0,88 32
CamocrositesbHas padora (CP): 1,77 60
Jlpyrue BUIbI CaMOCTOSITENBHON pabOThI
Buj koHTpoJIsi: 3a4eT / IK3aMeH 3aver ¢

OIIEHKOM

4.2. 3aouHas ¢opma:



B B
Bun yae6HO# paboThI 3aYETHBIX aKajzieM. yacax
eIMHULIAX
OO01mast TpyA0eMKOCTh JMCHHUILIHHBI 110 y4eOHOMY 3.0 108
IJIAHY
AYAUTOpPHBIE 3aHATHS: 0,33 12
Jlexuunu (Jlek) 0,11 4
[Tpaxtrueckue 3ansatus (I113) 0,22 8
CamocrosiTesibHas padora (CP): 2,56 92
Jlpyrue BUJIbI CAMOCTOSITENILHOM PabOTHI
Bua koHTpOJIA: 3aUueT / IK3aMeH 3auer ¢
0,11 OLICHKOM
(4)
AHHOTaNUA padoyell MPOrpaMMbl TUCHHUILIHHBI
«Duznueckas xumus» (b1.5.10)
1. Heap AMCHUILIMHBI — PACKPBITH CMBICH OCHOBHBIX 3aKOHOB, YHPAaBISIONIUX XOJOM

XUMHYCCKOIro Iiponecca, IoKasaTb obOnactu IIPUIIOKCHUA OSTHUX 3aKOHOB W HAYUYUTH
06yqa101uer005[ I'pPaMOTHO HNPUMCHATL HUX IIPpU PCHICHHHU KOHKPETHBLIX TCOPCTHUYCCKHX U
MMPAKTUYCCKUX 3aaaY.

2. B pe3yabTare u3yuyeHHs AUCHHUILIMHBI 00y4YaloUMiicsl Mo nMporpamMme 0akajiaBpuara
J0JIZKEH:
Obnaoams crnenyromumu o0mekynsTypusiMu (OK) u obmenpodeccuonansabiMu (OI1K)
KOMIICTCHITHSIMHU:

CIOCOOHOCTBIO M TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIMH B podeccruonanbroi aesreiapaoctu (OITK-1);

TOTOBHOCTBIO HCIIOJB30BaTh 3HAHUS O COBPEMEHHOH (M3MUYECKON KapTHHE MHPa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHUHU BEIECTBA JIJIsi TIOHUMAaHUS
OKpYyKaroriero Mupa u sieienuit npupoasl (OI1K-2);

TOTOBHOCTBIO UCIIOJB30BaTh 3HAHUE O CTPOCHHUH BEIIECTBA, MPUPOIA XHMHUECKOHN CBSI3U
B Pa3IUYHBIX KJIAaCCaX XUMHYCCKHX COCJIMHCHUH ISl TIOHUMAaHUsI CBOMCTB MaTEPHAJIOB U
MeXaHH3Ma XUMHYECKHX MPOIIECCOB, MPOTEKAIOIINX B OKpyxatorieM mupe (OITK-3).
Buame:

OCHOBHBIE 3aKOHBI (DPM3MUYECKON XWMHUHU, B3aUMOCBS3b (PU3UYECKHX U XUMHUYECKUX
XapaKTePUCTHK MpoIlecca;

MyTH OTPENCICHHS BAXHEHIINX XapaKTEPUCTHK XUMHUYECKOTO PAaBHOBECHUS (KOHCTAHTHI
paBHOBECHsI, PABHOBECHOTO BBIXOJA MPOJYKTA, CTCICHH MPEBPAMICHUS WMCXOIHBIX
BEIIECTB) U BIUSHUS Pa3UYHBIX (PAKTOPOB HAa CMEIICHNE XUMHUECKOTO PABHOBECHS;
YCIIOBUSI YyCTAaHOBJICHUS ()a30BbIX PABHOBECHH B OJHO- 1 MHOTOKOMIIOHEHTHBIX CHCTEMaX,
BO3MOYXHOCTH Pa3JIeJIeHHs CJIOKHBIX CHCTEM Ha COCTAaBJISIOIINE KOMIIOHEHTHI;
TEPMOJUHAMHUYECKOE ONHMCAHWE CBOWCTB HJCATHHBIX W HEUJCATBLHBIX PacTBOPOB,
MTOJIXOJTbI K HAXOKJICHHIO MAPITHATBHBIX MOJISIPHBIX BEJIMYUH KOMITOHEHTOB PacTBOpA.
Ymemn:

MPUMEHSITh TEOPETUYCCKUE 3HAHWS M OKCIICPUMEHTAIBHBIC METOIBl HCCIICIOBAHUS
(bu3nUecKoil XMMUU NpHU pelIeHUH NMPOPEeCcCUOHANBHBIX 3a/1aY;

MPOBOANTh TEPMOJAMHAMUYECKUE PACUEThI, OCYIIECTBISATh aHAIN3 M Ha OCHOBE 3TOTO
JieJ1aTh 000OCHOBAHHbBIE BHIBOJIbI,

Mpe/ICKa3bIBaTh U HAXOJUTH ONTUMAIBHBIC YCIOBHUS MPOBEICHUSI XUMHYECKOT0 Mpoliecca

C ICJIBIO MMOJYUYCHUS MAKCUMAJIBHO BO3MOKHOI'O BbIXOAa HHTCPCCYIOIICTO NPOAYKTA,



— MPEeICTaBIATh JaHHbIE JTA0OPATOPHOTO UCCIICAOBAHUS B TpaduuecKkoii opMe U Ha OCHOBE
MOJTYYEHHBIX 3aBHCHUMOCTEH ONpEnensiTh COOTBETCTBYIOUIME TEPMOIUHAMHYECKHE H
KWHETUYECKUE XapaKTEPUCTHKHA XUMHUYECKOI CUCTEMBI U XUMHUYECKOTO ITPOIIEeCCa;

— MPOBOJUTH AHAINU3 U KPUTUUYECKU OLICHUBATH I1OJIyYE€HHBIE KCIIEPUMEHTAIbHbIC JJAHHBIE,
0000111aTh 1 JeaTh 000CHOBAaHHbIE BHIBOJIbI HA 0a3e MPOBEIEHHBIX OINBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUYECKMX METOAOB (PM3MYECKON XUMHUM JUIsl peIIeHUs
KOHKPETHBIX MCCIIEI0BATENIbCKUX 33124,

— HAaBBIKAMM OIPEAEIIECHUS COCTOSHUSA PABHOBECUS M CaMOIIPOM3BOJIBHOIO HAIIpaBJICHUS
XMMHUYECKOT0 IPOLECCa;

— IpueMamMu 0OpaOOTKH IOJyYEHHBIX OINBITHBIX JAHHBIX Ui BBISABJICHHUS U YCTaHOBIICHUS
B3aUMOCBSI3€H MEX/ly TEPMOJANHAMHYECKUMH CBOMCTBaMU U (PU3MUECKUMHU ITapaMeTpamMu
pouecca;

— 3HAaHUSAMH OCHOBHBIX 3aKOHOB (PU3MYECKON XUMUHM JUISl COZIEPKATEIbHON UHTEPIpETaluu
TEPMOJUHAMHYECKHUX PACYETOB;

3. Kpartkoe conepkanue TUCHMIIMHBI

Xumuueckasi TepMOAMHaMuUKa. 1-biif 1 2-0 3aKOHBI TePMOAMHAMUKH, nocTyat [lnaHka.
B3aumocBs3b TemIoTh, pabOThl U U3MEHEHHUS] BHYTPEHHEW SHEPrUM B IIpoLEccax C Yy4acTUEM
uaeanbHOro rasa. TemnoémkocTs TBEPAbIX. KUAKUX M ra3000pa3HbIX BEIIECTB. TepMOXUMHUS.
Brraucnenue TemnoBeiX 3((EKTOB XMMHUYECKHX PEaKIHid, MPOIECCOB (Pa3oBBIX IMEPEXO0/0B,
pacTBOpeHUs M JpYrux (U3MKO-XMMHUYECKUX IporeccoB. OHeprus [ub06ca u sHeprus
['enpMrosibia Kak KpPUTEpUU HANpPaBJIEHUS XUMHUYECKOro mnpouecca. Pacuér abcomoTHON
SHTpONUHU. XUMHUYECKOe paBHOBECHE. KOHCTaHTa XMMHUYECKOIO paBHOBECHS U METO/BI €€ pacuéra
U OKCIIEPUMEHTAIBHOIO ompezeneHusl. PaBHOBECHBIM BBIXOJ MPOJAYKTa, BIMSHHUE JABJICHMUS,
TEMIIEPATYPbI, NPUMECH HHEPTHOTO ra3a Ha PAaBHOBECHBIM BbBIXOJ. YPaBHEHHS HU30TEPMBI U
n3o0apel Bant-T'odpda. Crarucrtuyeckas TepMoauHaMuka. Pacdér TepMOIUHAMHUYECKHX
¢byHKLUI Ha 6a3e MpeCTaBICHUH O CyMMe 10 COCTOSIHUSIM.

@da30BbIe paBHOBECHS B OJJHOKOMIIOHEHTHBIX cucTemax. Pa3oBble mepexo/sl U ¢a3zoBas
JuarpaMma COCTOSIHMSL Il  OJHOKOMIIOHEHTHBIX CHCTE€M. TpoiiHas TO4yKa. YpaBHEHHE
Knaneiipona-Knay3uyca. 3aBUCHMOCTb JaBJI€HHSI HACBIIIEHHOTO @apa OT TEMIIEpaTypBhl.
OnpeneneHue TepMOJMHAMUYECKMX (QYHKIUH mporecca ¢a3zoBoro mnepexonaa. Kpuruueckas
TeMIeparypa.

Tepmoaunamuyeckas Teopuss pactBopoB. Kiaccudukanus pactBopoB. CrocoOsl
BBIpaXXEHHUsI cocTaBa pacTBopa. [lapiuanbHble MOJISpHBIE BENWYMHBL. YpaBHeHUsI ['nOGOca-
Hrorema. WneanbHble pacTBOphl. TepMoauMHaMuyeckue (YHKLIUU CMEIICHUs JUIsl UAealbHbIX
pactBopoB, 3akoH Payns. [lpenenbHo-pa3zbaBieHHble pacTBOphl, 3akoH ['enpu. HeuneanbHble
pacTBOpBI,  IOJIOXKHUTEIBHBIE M  OTPUUATENIBHBIE  OTKJIOHEHMs OT  3akoHa Pays.
TepMoaMHaMHUYECKOE ONHMCAHWE HEUJCANbHBIX PAacTBOPOB, AaKTUBHOCTb, KO3((PUIIMEHT
aKTUBHOCTH. KoJmMraTuBHbIE CBOMCTBA PACTBOPOB HEJIETYUUX BELIECTB B JIETYYEM PACTBOPUTEIIE.
Kpuockonus, 30ynnuockonus. OcMoc, 0CMOTHUECKOE TaBIICHUE.

®a30oBbl¢ PABHOBECHSI B MHOTOKOMIIOHEHTHBIX CHCTeMaXx. /[marpammel «maBiieHUE-
COCTaB», «TEMIIEpPaTypa-coCTaB», «COCTaB I[apa-coCcTaB KHUJAKOCTU» JJs HJCAIbHbIX U
HEeHJIeAIbHBIX pacTBOpoB. 3akoHbl [106ca-KonoBanoBa, AseoTpornus. DPUIUKO-XUMHYECKHE
OCHOBBI pa3JelIeHus KHUJIKUX cMmeced, pekThuukauus. OU3UKO-XUMUYECKUNH U TEePMHUECKUN
aHanu3. Pa3nuyHble TUIIBI AMAarpamMM IUIaBKOCTH. DBTeKTHKA. [IpaBuio (a3 u mpaBuio peruara.

4. O0beM y4eOHOI THCHUTIUHBI:
4.1. OuHas popma:

o B 3aueTHBIX
Bunsr yaeGHoii paboTh B akazmem. yacax
€IUHULIAX




O01masi Tpy10eMKOCTh TUCHHUILUIUHBI 10 y4eOHOMY 50 180
IUIAHY '
AYAUTOpPHBIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktrueckue 3ansatus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Bua koHTpoJIs: 3aueT / IK3aMeH DK3aMeH
1,0 (36)

4.2. 3aounas ¢popma:

Bunpl yue6HOM paboTh B saseTHhIX B akanem. yacax
eIUHHIIAX
OO01mast TpyA0eMKOCTh JMCUHUILIHHBI 110 Y4eOHOMY 50 180
IUIAHY ’
AyIMTOPHBIE 3aHATHS: 0,61 22
Jlextuu (JIek) 0,33 12
[Tpaktuueckue 3ansatus (I113) 0,28 10
CamocrositesbHas padora (CP): 4,14 149
Buj koHTpoJIsi: 3a4eT / IK3aMeH JK3aMeH
0,25
©)
AHHOTaNUA padoyell MPOrpaMMbl TUCHHUILIHHBI
«Koasongnas xumus» (b1.b.11)
1. Heap aMCUMIJIMHBI — O3HAKOMJICHHE CTYICHTOB C OCHOBAaMHU TEPMOJMHAMHKHU

IMOBCPXHOCTHBIX HBHCHHﬁ, crocodamMu MoJIydYeHuss ¢ BaKHCHIIIMMU  CBOMCTBaMM

AUCIICPCHBIX CUCTCM.

2. B pesyabTare u3y4yeHHs: JMCHHUIIMHBI 00y4YaroLuiicsi Mo mporpamMme dakajaaBpuara

JTOJIZKEH.

Obnaoams cnenyromumu odmienpodeccruonanbHbiMu (OITK) komnereHusmu:

CIOCOOHOCTBIO U TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JMCIUILIAH B ipodeccuoHansHoi nesrensaoctr (OIMK-1);

TOTOBHOCTBIO MHCIIOJIb30BaTh 3HAHUS O COBPEMEHHOM (hU3MYECKOM KapTUHE MHpa,
IIPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUHU BELIECTBA JIJISl MOHUMAaHUS
OKpyaroliero Mupa u sieienuii npupoast (OI1K-2);

TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHHS O CTPOEHUH BELIECTBA, MPUPOJIE XMMUYECKON CBSA3H
B Pa3IMYHBIX KJIaccaX XMMHUYECKHX COCTUHEHUH Ui TOHMMaHUs CBOWCTB MaTepHalioB U
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B oOKpyxkatoriem mupe (OITK-3);
3namu:

OCHOBHBIC TIOHSATHS W COOTHOIIEHHUS TEPMOAMHAMUKH TIOBEPXHOCTHBIX SIBIICHHM
(TepMOIMHAMUKA TOBEPXHOCTHOIO CJIOSI; a[re€31sl, CMaulBaHUE U paCTEKaHUE KUJKOCTEH;
JMCIIEPCHOCTh W TEpMOJMHAMUYECKHE CBOMCTBa Tel; aAcopOlMs ra3oB M IapoB,
azcopOLus U3 pacTBOPOB);

OCHOBHBIE METO/Ibl IOJTYUYECHHUS AUCTIEPCHBIX CUCTEM;

OCHOBHBIE  CBOMCTBA JUCIEPCHBIX CUCTEM  (3JIEKTPONOBEPXHOCTHBIE
KMHETHYECKHE U  ONTHYECKHE CBOICTBA; CBOWCTBA PacTBOPOB
MTOBEPXHOCTHO-aKTUBHBIX BEIIECTB);

OCHOBHBIE TIOHSATHS ¥ COOTHOILIEHHS TEOPUI arperaTUBHON yCTOWYMBOCTH M KOAryJIsHH
T0(HOOHBIX TUCTIEPCHBIX CHUCTEM;

CBOICTBA;
KOJIJIOU THBIX



— OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTypoOOpa3oBaHHsS M PEOJOrMYecKHe CBOWCTBA
JUCTIEPCHBIX CHCTEM.

Ymems:

— TMPOBOJIUTH PacCyeTbl C HCIOJb30BAHUEM OCHOBHBIX COOTHOIICHHUN TEPMOINHAMUKH
ITOBEPXHOCTHBIX SIBJICHUH U PACUETHI OCHOBHBIX XapaKTEPUCTHUK JUCIEPCHBIX CUCTEM;
Braoemy:

— METOAAMHM HW3MEPEHHUs IOBEPXHOCTHOIO HATSDKEHUSA, KpaeBOrO YIVIA, BEJIMYUHBI
ancopOLMM M yAEIbHOH IOBEPXHOCTH, BSA3KOCTH, KPUTHYECKOH KOHLIEHTpPALUH
MUIIEIUI000Pa30BaHMs, 3JIEKTPOKMHETUYECKOTO TOTEHIMANA; METOJaMH IPOBEICHHS
JUCIIEPCUOHHOIO AaHAIN3a, CHHTE3a AMCIIEPCHBIX CUCTEM M OLEHKM UX arperaTuBHOU
YCTOMYUBOCTH.

3. Kpartkoe conepxaHne JHCHHUIIIMHBI
Monayas 1. [Ipenmer u npu3HAKH 00HEKTOB KOJUIOMJIHON XUMUHU

KommonnHas XMMHsA - HayKa O IIOBEPXHOCTHBIX SIBJICHUSIX W JUCHEPCHBIX CUCTEMAX.
OcHOBHbBIE IPU3HAKU JUCIIEPCHBIX CUCTEM - FE€TEPOr€HHOCTb U JUCIIEPCHOCTh; NOBEPXHOCTHAs
SHEprus; KOJUYECTBEHHbIE XapaKTEPUCTUKU JuUcnepcHOCTH. Kiaccuukanus aucnepcHbIX
CHUCTEM.

Mopayas 2. TepMoarHaMHKa TOBEPXHOCTHBIX SIBICHUN

OOmiass XxapakTepuCTHKa IIOBEPXHOCTHOM dHepruu. IloBepXHOCTHOE HaTsHKEHHUE.
VYpaBuenue ['n06ca-I"enbMrosnbia i BHYTpEHHEH y1eIbHOM MOBEPXHOCTHOM 3HEPruu (IOJIHON
MMOBEPXHOCTHOM YHEPTHUN).

Meton wu30biTKOB ['mO6ca. dynmameHnrtanbHOe aacopOlMOHHOE YypaBHeHHe [ubOca.
YactHoe BbIpakeHHe ypaBHeHHs [u00ca. [loBEepXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-
VWHAKTUBHBIE BEILECTBA.

Anresus u xore3ust. YpaBHenue [ronpe g padotsl aaresun. CmaunBanue, 3akoH FOHra.
VpaBuenue [ronpe-lOnra. Pactexanue xunkocrelt, kodpduuueHt pactekanus mno ['apkuHcy.
Dddext Mapanronu, mpaBuio AHTOHOBA.

[TpaBuno ¢a3 ['m66ca u nucnepcHoCTh. BinsiHUe KpUBU3HBI IOBEPXHOCTH HA BHYTPEHHEE
nasnenue ten (ypaBuenue Jlamnaca). Kanunnspasie sBinenusi. YpaBuenue KenbBuna. BriusHue
JUCIIEPCHOCTH Ha paCTBOPUMOCTH, KOHCTAHTY PABHOBECHS XMMHUYECKON pEaKLUU, TEMIIEPATYPY
¢dazoBoro nepexoja.

Metonbl mONy4YeHHs JAUCHEPCHBIX CHUCTeM. YpaBHeHue PeOunpepa i  paboThl
nucrnieprupoBanus. Dpdexkt Pebunaepa. ['omMorenHas u rereporeHHass KOHJIEHCALUsI. DHEPTus
I'n66ca ob6pazoBanus 3apojpbiiia HOBOH (a3sl. Kunernka o6pazoBaHust HOBOH (a3bl.

Monayasb 3. AncopOIMOHHBIC PABHOBECHS

[Tpupona ancopOLMOHHBIX cui. AncopOuus ra3oB U MapoB HA OJHOPOJIHONW MOBEPXHOCTH.
3akon I'enpu. Monens u ypaBHeHue Jlenrmropa. Teopusi MOJMMOJNIEKYISIPHON ancopOuuu
bpynayspa, Ommera, Tennepa (BOT). Onpenenenue yaenbHo# noBepxHocTH MeTo oM bOT.

Ancop6uust ra30B U IapoB Ha MOPUCTBIX MaTtepuanax. Kinaccudukanus nop no lyoununy.
Teopuss kanuuIApHOM KOHJeHcauuu. Pacuer uHTerpanbHoM M nuddepeHIuanrbHON KpPUBBIX
pacnpenenenus oobeMa op Mo pasMepam.

AncopOuust Ha MHUKPOIOPUCTBIX Marepuanax.  [loTeHuumanbHas teopus IlonsHu.
Xapakrepuctuueckass KpuBas ancopOumu. OO0oOIeHHoe ypaBHeHHE Teopun JlyOmHuHA
00BEMHOT0 3aM0JIHEHUs] MUKPOIIOp, ypaBHeHue /lyOuHunHa - PagymikeBuya.

AncopO1us MOBEpXHOCTHO-aKTUBHBIX BemiecTB. [IpaBuio [rokio - TpayGe. 3aBucumoctsb
MIOBEPXHOCTHOIO HAaTSDKEHHs OT cOcCTaBa pacTBopa. YpaBHeHue llIumkoBckoro. YpaBHeHuUs
COCTOSTHUS Ta3000pa3HbIX MOBEPXHOCTHBIX (a1COpOIMOHHBIX) mIeHOK. Becsl Jlenrmropa.
Moayasb 4. DnekTprudeckue SBJICHUs Ha TOBEPXHOCTU

Mexanu3mbl 00pazoBaHus IBOWHOTO AnekTpuaeckoro cios (J2C). Ypapuenus Jlunmmana.
OnexTpokanwuisipHbie  Kpusble. Teopun crtpoenus [IOC. Pemenue ypaBHenus Ilyaccona-
bonwsimana mist nuddysnoit wactu JI2C. JIDC no teopun llltepHa, mepe3apsiika moBepXHOCTH.



ONEKTPOKUHETUYECKUE  SIBJICHMS, DJIEKTPOKMHETUYECKUMH  NOTEHUUal. Y paBHEHHE
['enpmromnba-CMOIIyXOBCKOTO AJIS 3JIEKTPOOCMOCa U AIeKTpodopesa.

Mopnyas 5. Kunernueckue cBoMCTBa JUCIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OCAXXJICHMSI YaCTHIL C UX pa3MepoM. Y ciioBus coOmroieHus 3akoHa CTokca.
CenuMeHTAllMOHHBIM aHaIW3 NOJUAMCIIEPCHBIX cucTeM. KpuBble pacnpeneseHus 4acTHIl I10
pasmepam. [Ipupoaa 6poyHOBCKOTO ABMKEHUS. 3aKOH DHHIITeHHA - CMOIyX0BcKoro. CreacTBus
U3 Teopuu OpOyHOBCKOro aABWkeHus. CenuMeHTaMoOHHO-IU(p(y3MOHHOE paBHOBECHE,
TUIICOMETPUYECKUN 3aKOH.

Moayab 6. ArperaTuBHast yCTOMUMBOCTD M KOATYJISALUS AUCHEPCHBIX CUCTEM

CenuMeHTallMOHHAs U arperaTuBHas ycToiunBocTu cucteM. JlnoguiabHble n 110(oOHbIE
cucrembl. Kputepuii mmodwmisnoctu mo PeOunpepy-llykuny. JlnodunbHble aucrepcHbIC
cucremsl. Kiaccudukanus moBepXHOCTHO-aKTUBHBIX BELIECTB. TepMOIMHAMUKA U MEXaHU3M MH-
nemwtooopazoBanus. Ctpoenne munemn [TAB. Comobunuzanms. Kputuueckass KOHIEHTpaLus
MUIIEJUI000pa30BaHMsl, METO/IbI €€ OIpEIeIICHUSI.

JInopoOueie nucnepcHble cucTembl. DakTOpbl yCTOHUMBOCTH JIMO(OOHBIX CHCTEM.
bricTpas n meanenHas xoaryssanud. Kunernka xoarynsnuu o CMOJIyXOBCKOMY. 3aBUCUMOCTD
YKClla YaCTULl Pa3HOTro Mopsiika oT BpeMeHU. OCHOBHbIE NOJI0KeHUs TeopuH Jepsiruna, Jlannay,
Oeppes, OsepOeka ([JJIDO). PackiuHuBariiee gaBieHHEe M ero cocrapistomiue. OoOiiee
yYpaBHEHUE JJIsi 3HEPIUM B3aUMOJAEWUCTBUS JUCIEPCHBIX vacTull. lloTeHuManbHBIE KpHUBBIE
B3auUMoOJecTBU 4YacTull. HeWTpanu3anuoHHas M KOHLEHTpalMOHHas Koaryisuusa. IIpasuio
Tyneue-I"apau.

Moayas 7. CTpykTypooOpa3zoBaHue U CTPYKTYpHO-MEXaHUUECKUE CBOMCTBA AUCIIEPCHBIX
cucTeM

Tumnsl cTpykTyp, 00pa3yIoMXCsl B AUCHEPCHBIX cUcTeMax. B3auMocBs3b MEXAy BUIAOM
NOTEHLMAIbHON KpUBOH B3aumojencTBus yactull (no teopun JJIDO) n TUIIOM BO3HUKAIOIIHUX
CTpykTyp.  KoaryisilMOHHO-TUKCOTpPONIHBIE ¥ KOHJEHCALMOHHO-KPHUCTAJUIN3ALlMOHHBIE
CTPYKTYpBHI.

Peoslornueckuii MeTox MCCIEAOBAaHUSA JUCHEPCHBIX CUCTEM. OCHOBHBIE IIOHATUSA W
UJICAIbHBIE 3aKOHBI PEOJIOTMH. MOIEIMpPOBAHUE PEOJIOTMYECKUX CBOWCTB TEIL.

Knaccugukanuss IUCHEPCHBIX CHCTEM M0 CTPYKTYPHO-MEXaHHYECKMM CBOWCTBaM.
Bs13KOCTh JKMIKHMX arperaTUBHO YCTOHYMBBIX JUCHEPCHBIX CUCTEM. YpaBHEHHUs OWHIITEHHA,
Illraynquurepa, Mapka - XayBuHka. Peonornueckue CBOWCTBA CTPYKTYpUPOBAHHBIX
KUAKOOOPA3HBIX U TBEPIOOOPA3ZHBIX CUCTEM.

4. O0beM yueOHOH AMCUMIIMHBI:
4.1. Oynas dopwma:

. B 3aueTHbIX B akanem.
Bunpsl yaeOHOM paboThI
€IMHULIAX Jacax
O01mAas TPYI0eMKOCTh THCHUILIUHBI 0 Y4e0HOMY TUIAHY 5,0 180
AyIUTOPHBIE 3aHATHS: 1,78 64
Jlexmmm (JIek) 0,89 32
JlaGopatopHsbie 3ausTus (J1ab) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
[TonroroBka k 1a00paTOpHBIM paboTaM 1,11 40
Jlpyrue BUJbI CAMOCTOSITENIEHON PabOTHI 1,11 40
IK3aMeH
By uTOroBOro KOHTPOJIsi: 3a4eT/IK3aMeH 1,0 (36)

4.2. 3aounas dopma:

B 3aueTHBIX B akagem.
eIMHHLAX gacax

O01as TPYA0EeMKOCTh IHCHUIIHHBI 110 Y4€OHOMY IJIAHY 5,0 180

AyAUTOPHBbIE 3aHATHS: 0,72 26

Bunasl yueOHol paboTh




Jlexmmm (Jlek) 0,28 10
JlabopatopHusbie 3aHsTus (J1aod) 0,44 16
CamocrositesibHas padora (CP): 4,03 145
[ToaroToBka K 1a00paTopHBIM paboTam 1,11 40
Ipyrue BUIbI CaMOCTOSTEILHON pabOTHI 2,92 105
JK3aMeH
Bu1 H”TOroBOro KOHTPOJIS: 3a4eT/IK3aMeH 0,25 )

AHHOTaNuA padoyeil NporpaMMbl M CHUTITHHBI
«Ananutnyeckas xumun» (b1.5.12)

1. Heap aucHUMIUIMHBI — MpUoOOpeTeHre OO0YyYaIOUIUMCS 3HAHHWM MO OCHOBHBIM TpYIIaM
METOJIOB XMMHUYECKOTO aHalIn3a, HauboJjee MUPOKO MPUMEHSIEMBIX B IIPOMBIIINIEHHOCTH U
UCCJIEIOBATENLCKOM paboTe, a Takke KOMIIETeHLUH, HEOOXOIUMBIX [UJIsl pelleHus
KOHKPETHBIX 33/1a4 XUMUIECKOTO aHATH3a.

2. B pe3yjbTaTe U3ydeHHsl JMCUUILUIHHBI 00y4YaKOIIUiicsl 0 MporpamMMe 6akajaBpuara
JMOJIKEH:

Obnaoams crnenyromumu oduienpodeccruonanbubiMu (OITK) komnereHusmu:

— CIOCOOHOCTBIO M TOTOBHOCTBIO HCITOJIB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCUUILIMH B ipodeccuonanbHoi nesirensHoctr (OITK-1);

— TOTOBHOCTBIO MCIIOJIb30BATh 3HAHUS O CTPOEHUU BEIECTBA, IPUPOJIC XUMUYECKOU CBS3U
B Pa3NUYHBIX KJIAaCCaX XMMHYECKUX COCIMHEHUH ISl TOHUMaHUsl CBOMCTB MaTEpPHUaIOB U
MeXaHHU3Ma XUMHUYECKUX MTPOIIECCOB, MPOTEKAIOIINUX B OKpyskatomiem mupe (OITK-3).
3namo:

— OCHOBHBIC MOHSATHS, TSPMHUHBI, METOJIBI U MPUEMBI KAYECTBEHHOTO M KOJHMYECTBEHHOTO
XUMHYECKOTO aHAIHN3a, TCOPHIO XUMHUYECKUX M (PU3UKO-XMMHUYCCKHX METOJIOB aHAIIN3a,
MIPUHIIMIIBI pa0OTHl OCHOBHBIX MPUOOPOB B (PU3UKO-XUMUYECKIX METOJaX.

Ymems:

— TMPUMEHSATH NPHUOOPETEHHBIC MPAKTUYECKUE HABBIKU B MPOPECCHOHATBHON NeSTEIbHOCTH
JUIS pEIICHUsT KOHKPETHBIX 3aJad; BJIQJCTh. IMOHUMAHHEM I[EJIeH W alrOpuTMOB
XUMHUYECKOTO aHalu3a, CHoco0aMy pelIeHUs AaHATUTHYEeCKHX 3a7ad, OLIEHKOM
BO3MOXKHOCTEH KaXJIOro METOJa aHajiu3a, OCHOBAMHU METPOJOTUYECKON OIEHKH
PE3yNbTATOB KOJTMYECTBEHHOTO XUMMUYECKOTO aHaTH3a.

Braoems:

— TIOHUMaHUEM IeJeil W aJrOpUTMOB XUMHUYECKOTO aHaju3a, CIoco0aMH perieHus
AHAJTUTHYECKUX 3aJ7a4, OLICHKOM BO3MOXKHOCTEH Ka)KJOTO METOJAa aHajn3a, OCHOBaMH
METPOJIOTHYECKOU OLIEHKH Pe3yJIbTaTOB KOJIMYECTBEHHOIO XUMHYECKOTO aHAIN3a.

3. Kparkoe coaep:xkanue TUCHHIIMHBI:

Beenenue. Ilonstue o006 anamutuueckod xumun (AX) Kak O cHCTeME 3HAHUM,
MO3BOJISIIONIECH YCTAHOBUTH KAYECTBEHHBIN M KOJMYECTBEHHBIN cOCTaB BemiecTBa. 3amaun AX.
AHaJIUTHYECKUN CHUTHANT KaK HOCUTENh KAYeCTBEHHOW M KOJIMYECTBEHHOW HHQpopMauu o0
oObexTe aHanuza. [loHsTHe o mpobooTdope M mpobomoaroroBke. OCHOBHbIE TpeOOBaHUS,
NpEABSBISIEMbIE K METOJAaM XHMHUYECKOTO aHaliu3a. YCJIOBUSA BBIIIOJHEHHS OIPEACIICHUM.
Amnanmutryeckas popMa, aHATUTHYECKUE TIPU3HAKA. AHATUTHYECKHE KJIACCU(DUKAIIMNA KaTHOHOB
Y aHHUOHOB.

Cucrematndeckuii u apoOHBIN  aHanmu3. COBpEMEHHBIE METOAbl HICHTHU(PUKAINH
AJIEMEHTOB U cOeUHEHNN. OpraHnyecKue aHAIUTHUYECKUE PEareHThl B aHAIN3€ HEOPTraHUYECKUX
BemecTB. PaBHOBecHs B aHAIUTHYECKUX TOMOTEHHBIX U Te€TEpPOreHHBIX cuctemax. OCHOBHBIC
TUTIBI peakiui, npuMeHseMbix B AX (KHCIOTHO-OCHOBHOE B3aUMOJICHCTBUE, OKHUCIICHHE-
BOCCTAaHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxacHue). Onucanue paBHOBECHST aHATMTUYECKHUX
peaKuii ¢ MOMOIIBI0 KOHCTAHT PaBHOBECHS. YUeT MOOOYHBIX PEaKIMil C MOMOIIBIO amnmapara
YCIIOBHBIX KOHCTAaHT paBHOBecHs. VICmoib30BaHHWE YCIOBHBIX KOHCTAHT pPABHOBECHUS IS



ONTUMU3ALMKN AHATUTUYECKUX PEAKIMM M MPAKTUYECKUX YCIOBUU UX BBINOJHEHHUS. OCHOBBI
METOJIOB KOJMYECTBEHHOTO XHMHUYECKOr0o aHajn3a. MeToabl KOJMYECTBEHHOrO aHallu3a.
TpeGoBanwsI, TPEIBSIBISIEMbIE K XUMUYECKUM PEAKIIUSM, UCIIOJIb3YEMBIM B XUMUYECKOM aHAITU3E.
Otanbl KOJIMYECTBEHHOro aHanuza. [loHsTHE O rpaBUMETpHUYEcKOM aHanu3e. TeopeTuueckue
OCHOBBI THUTPUMETPUYECKOro aHanuza. l[Ipuembl TuTpoBaHus. Pacuersl B TUTpUMETPHH.
I'paduyeckoe  oroOpaxenue mpouecca TuTpoBaHua. CKayok  TUTPOBAaHMS, TOYKa
SKBUBAJICHTHOCTH, KOHEUHAasl TOYKa TUTpoBaHUs. [lepBuuHble U BTOpUYHBIE CTaHAAPTHL. MeTo
KHCJIOTHO-OCHOBHOTO TUTPOBaHUA. BbIOOp KHCIOTHO-OCHOBHOrO HHAMKaTopa. Ilpumepst
onpeneaeHu. MeTolbl OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHOTO TUTpOBaHUS. OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIN NOTeHIMaI. DaKTOPHI, BIUSIONINE HA €ro BeIMYuHy. Y paBHeHue HepHera.
Ilepmanranatomerpus.  Mopmomerpus. OnTuMm3anmus — ycloBuii  ompeneneHus.  Meron
KOMIUIEKCOHOMETpUYECKOro TUTpoBaHus. (OCOOEHHOCTH peakluid KOMIUIEKCOOOpa3oBaHuUs
(xematooOpa3oBanusi) uoHOB MeTauioB ¢ OJITA. Beibop onTUManbHBIX — yCIOBUH
KOMIUIEKCOHOMETPUYECKOTO  TUTpOBaHWs.  TWUTpoBaHHME MO  METOAY  OCaXJCHUS.
Mertposnoruueckas olieHKa pe3yabTaToB aHanu3a. MHAnKaTopHbIe U MHCTPYMEHTAIBHBIE CIIOCOOBI
YCTaHOBJICHHS TOYEK SKBUBAJICHTHOCTH.

BBenenne B (u3HKO-XMMHUYECKHE (MHCTPYMEHTAIBHBIC) METOABl XUMUYECKOTO aHAN3a
(MMXA-OXMA). Knaccudukanus (Gu3MKO-XHUMHUYECKHX METOJOB aHAIHM3a. AHaTUTHYCCKUN
CUTHaJI Kak nH(popMaTuBHAS (PYHKIMS COCTaBa BEIIECTBA. METO/IbI KOJIMUYECTBEHHBIX U3MEPEHUI
B ®XMA, ux xapakTepucTuka. AHAIUTUYECKUE U METPOJIOTUYECKUE XAPAKTEPUCTUKU METOIUK
OTIpeIeNICHUSI.

4. O0beM yueOHOH AMCUMIIIMHBI:
4.1. Ouynas dopma:

. B 3aueTHBIX B akanem.
Buabl yueOHoii padoThI
eIMHULAX yacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 110 Y4eOHOMY IJIaHY 4,0 144
AYIUTOPHBIE 3aHATHS: 1,78 64
Jlexmmm (JIek) 0,45 16
JlaGopatopHbie 3ausTus (J1ab) 1,33 48
CamocrositesbHas padora (CP): 2,22 80
[TonroroBka Kk 1a00paTOpHBIM paboTaM 1,11 40
Jlpyrue BUJbI CAMOCTOSITENIbHONM PabOTHI 1,11 40
By MTOroBOro KOHTPOJISA: 3a4eT/IK3aMeH 3a4er c oueHkom
4.2.3ao4Has ¢popma:
Bujabi yaeGuoii paors: B 3aueTHBIX B akanem.
eIMHULAX yacax
O0mas TPyA0eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AyAUTOPHBIE 3aHATHS: 0,72 26
Jlexiuu (JIek) 0,33 12
JTaGoparopHsie 3ansTHs (J1ad) 0,39 14
CamocrositesibHas padora (CP): 3,17 114
[ToaroToBka K 1a00paTopHbIM paboTam 1,11 40
Jlpyrue BUbI CAMOCTOSITENIEHON PabOTHI 2,06 74
By MTOroBOro KOHTPOJISA: 3a4eT/IK3aMeH 0,11 3auer c(Z)uemcon

AHHOTaNuA padoveil MPOrpaMMbl TUCHHUILIHHBI
«Hnxkenepunas rpapuxa» (b1.5.13)



1. Heap IMCUMMIMHBI — HAYYUTH CTYEHTOB BBIIIOJHATH U YUTATh YEPTEIKU IO MPABUIAM U
YCIIOBHOCTSAM COTJIACHO CTaHJapTaM €IUHOW CHCTEMbl KOHCTPYKTOPCKOM JOKyMEHTAIMH
(ECKI).

2. B pe3yjabTaTe H3yuyeHHsl JMCUUILIMHBI 00y4YaKOIIUiicsl 0 MporpamMMe GakajaBpuara
JOJI2KeH:

Obnadams cnenyronumu oodmenpodeccuonanbHbiMu (OITK) komneTeHusaMu:

— TOTOBHOCTh HCIIOJIb30BaTh 3HAHUS O COBPEMEHHON (M3MUYECKON KapTUHE MUpA,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOSHUU BEIECTBA ISl IOHUMAHUS
OKpY’Karomiero Mupa u sieieHui mpupoisi (OI1K-2).
3namo:

—  cnoco0bl 0TOOpaKeHUS MTPOCTPAHCTBEHHBIX (DOPM Ha TUIOCKOCTH;

— TIpaBWJIA U YCIOBHOCTHU IIPH BBHIITOJIHEHUHU YEPTEKEH;

—  BUJIBI U3JIETTUN U KOHCTPYKTOPCKUX JJOKYMEHTOB;

— Ha YpOBHE IPEJICTaBJICHUS XapaKTePUCTUKU (POPMBI U TOBEPXHOCTU U3JICTHA.

Ymems:

— BBINOJHATHL M YUTATh YEPTEKH TEXHUYECKHX U3JCIUA C Y4eTOM JACHCTBYIOLINX
CTaH/1apTOB;

— BBINOJHATH U YUTATh CXEMbI TEXHOJIOTMUYECKUX MPOIIECCOB;

— HCIOJb30BATh CPEACTBA KOMITBIOTEPHOU IpaUKH JJIsl M3TOTOBIICHUS YEPTEIKEH.
Braoemy:

— cnocobaMy U IpUeMaMu U300paKeHHsI IPEAMETOB Ha IJIOCKOCTH;

— rpadudeckum naketoMm «Kommacy.

3. Kpartkoe coaepixanue TuCHHUINIMHBI:

Moayas 1. U3nesine 1 KOHCTPYKTOPCKHE JOKYMEHTHI.

3HaKOMCTBO C BHUJAMU HU3ACIUA U KOHCTPYKTOPCKUX JIOKYMEHTOB, CXEMBbI. ApMarypa
TpyOOIpOBOIa U3yUEHUE PE3b0, Pe3bOOBBIX U3/I€TNI U BBITIOJHEHHE 3CKH30B U UepTeKen neTanei
C pe3b0oii.

Mopayas 2. CoenuHeHnne aeranei.

CrangapTtHble pe3b00BbIe U3enus u coeunenus. CoequHeHue aeTaneii 00aToOM U HINMHIBKOM.
Pe3nOoBbie TpyOHBle coeauHeHus. llanmkoBele coemguHeHus. DnaHIEBbIE COEIUHEHUS.
Hepasbemusie coenunenus neraieil. ['eomerpuyueckne xapakTepucTUKU (POPMBI U TIOBEPXHOCTH
15631 (117178

Mopnyasb 3. UepTexun cO0POUYHBIX eIUHULL. JJIeMEHThl KOMNIbIOTEPHOil rpaduKu.
[IpaBuna BbIMONHEHUS H OQopMIIeHHS COOpoYHOro uepTexka. JleramupoBaHue uepTexkei
COOPOYHBIX €IUHUL. DIEMEHThl KOMIIbIOTEPHOU IpauKH.

4. O0beM yueOHO# AMCUMIIMHBI:

4.1. Oynas dopwma:

Bunsl yueOHoI paboThl B 3agerHbIX B akanem.
eIMHUIIAX Jacax

OO0mas Tpy10eMKOCTb JHCHUILINHBI 110 y4eOHOMY 4,0 144
MJIaHY

AyaUTOpHBbIE 3aHATHS: 1,3 48
Jlexuuu (JIek) 0,4 16
[Ipaktuueckue 3ansatus (I113) 0,7 24
JIaGoparopusie 3ausaTus (J1ab) 0,2 8
CamocrositesbHas padora (CP): 2,7 96
Kypcogas pabora 0,4 12
Jlpyrue BUIBI CAMOCTOSITEIIEHOU PaOOTHI 2,3 84




Bua koHTpos: 3aueT / IK3aMeH - 3auer
C OLIEHKOM
4.2.3aouynas hopma:
Bunpl yaeOHoI paboThI B 3aueTHbIX B akanewm.
eIMHULIAX yacax
OO0mas Tpy10eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY 4,0 144
MJIAHY
AyIUTOPHBIE 3aHIATHSI: 0,33 12
Jlexuuu (Jlek) 0,11 4
[Ipaktrueckue 3ausatus (I113) 0,11 4
JlaboparopHsie 3ansaTus (J1ad) 0,11 4
CamocrositesbHas padora (CP): 3,56 128
KypcoBas pabota 0,33 12
Jlpyrue BUIbl CaMOCTOSITENBHON pabOThI 3,22 116
Buj koHTpos: 3aueT / 3K3aMeH 0,11 3auer
C OLICHKOM
4)

AHHOTaIUA padoyeii MporpaMMbl U CHUTITHHBI

«[Ipuxknagnasa mexanuka» (b1.5.14)

1. Heab AUCHMILIMHBI — HAYUYUTH 00YYAIOIIETOCS TBOPUYECKOMY MOAXOAY K BHITTOTHEHHUIO
WH)XCHEPHBIX pPACUYCTOB HA MPOYHOCTh, JKECTKOCTh M YCTOMYHMBOCTH JIJIEMEHTOB
KOHCTPYKIIUH, IeTanel y3710B MallllH U anmnaparos.

2. B pesyabraTe uM3y4YeHHs JUCHUIUIMHBI OOyYyamommiics 10 Tporpamme
0akajaBpHUaTa J0JIKEH:

Obnadams crnenyromumu obmenpodeccuonanbabiMu (OIK) komneTeHIUAMU:
CIOCOOHOCTBIO HCIOJB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCIMILUINH B
npodeccronanbHoi AestenbHocTh (OITK-1);

CIIOCOOHOCTBIO HCITOJIB30BAaTh 3HAHUS O COBPEMEHHOW (U3NYECKOW KapTHHE MHPA,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHUHU BEIECTBA JIJI TIOHUMAaHUS
OKpYy»Karomiero Mupa u sieieanii mpupoasl (OITK-2).

3namo:

OCHOBHBIE YpaBHEHHS U METOJIbI PEUICHH 3a7a4 COMPOTUBICHUS MaTEpUaIoOB U JeTajei
MaIlIWH;

OCHOBHBIC METO/IBI PACYCTOB HA TIPOYHOCTH U )KECTKOCTH JJIEMEHTOB KOHCTPYKITUH MaITiH
Y anmaparos;

OCHOBBI TEOPUH pacueTa JeTalieil U y3JI0B MAIIIUH U alapaToB XMMHYECKOH TEXHOJIOTHH.
Ymemn:

MPOBOAUTh PACYeThl DJIEMEHTOB KOHCTPYKIIMI Ha OCHOBE METOJOB COIPOTHUBICHUS
MaTepuasos;

PacCUMTHIBATh U KOHCTPYHUPOBATH JCTATN MAIIUH 10 UCXOHBIM JaHHBIM;

MPOU3BOJUTE  pPacdyeThl 1O  OCHOBHBIM  KPHUTEPHSIM  pabOTOCIIOCOOHOCTH U
KOHCTPYHPOBAHUS JICTAJICH MaITHH.

Braoemy:

HaBBIKaMH pacyeTa COMPOTHRIICHHUS MaTEPHAJIOB aHATUTHUYSCKUMH METOJIaMHU;



HaBBIKAMHU BBIOOpa MaTEPUAIIOB 0 KPUTEPUSIM MPOUYHOCTH;
pacueTaMu TUIIOBBIX JE€Tajleil MallliH, MOJIb3YysCh ClipaBouHOM JuTepatypoid u 'OCTamu.
3. Kparkoe conep:kanue TMCIUNIHHBI:

1. Beenenme

Ponp mpenmera «llpuknannas Mexanuka» B (OPMHpPOBAHHHM HHXKEHEpa XHMHKa-
texHojora. «[IpukianHas MexaHuka» Kak OCHOBA JIJIsl TOHUMAaHUs pa0OThI, YCTPOHCTBA
u 06e30MacHo SKCITyaTaluu 000py10BaHUS XUMUYECKOTO ITPOU3BOJICTBA.

2. Moayas 1 «Onpenesnenune peakuuii onop. Pacrsxenune-cikarue».

Paznen 1.1. Onpenenenue peakuuii omnop.

AOCOJIIOTHO TBEpPAOE TeJO. DJIeMEHTbl CTaTUKU. OCHOBHBIE MOHSTHS. AKCHOMBI
CTaTUKH. YpaBHEHUs paBHOBecHs. CBSI3U U UX PEAKIUU.

Paznen 1.2. PactsxeHue-cxarue.

OCHOBHBIE TONYIIEHHUS] U MPUHLMIBI CONPOTUBJICHUS MaTepuanoB. MeToJl CEeUEeHUM.
Hanpsoxenus, nepopmanmu u mnepemenienus. 3akoH ['yka. Iloctpoenue smiop
BHYTPECHHUX YCWJIMMA, HamnpsDKEHUW U mnepeMeinieHuid. CTaTu4ecKd OIpeaeIuMble U
CTATUYECKU HEOIpeaeuMble 3a1aun. JluarpaMMbl pacTsSKEHUsS IJIs IUIACTUYHBIX U
XPYIIKMX MaTepuajoB U UX XapaKTEpUCTHKH. [[omyckaemble HampsKeHUs. Y CIIOBUE
IPOYHOCTH MPU PACTKEHUU (CHKATUH).

3. Monyas 2 «Kpyuyenune. U3rud».

Paznen 2.1. Kpyuenue.

3akon ['yka npu casure. Buyrpennue cunoBbie (pakTopsl mpu KpyuyeHuu. Hampspkenus
B CTEPXKHSIX KPYIJIOTO CeUEHHUA. Y CJIOBUE MPOYHOCTHU MPU KPYUCHHH.

Pasznen 2.2. U3rud.

'eomeTpuyeckre XapakKTEPUCTUKU IUIOCKUX cedeHuil. [loHsTme uwucroro wu
nornepeyHoro u3rudoB. [IpaBuiia mocTpoeHus S0P MOMEPEYHBIX CUIT U U3TrHOAI0IINX
MOMEHTOB. OrpejieiecHe HOPMAJIbHBIX HaIpsHKEHUH. YCJIOBUE MPOYHOCTH IPHU
usrube. OnpeneneHue KacaTelbHbIX HanpshHKeHU. PaninonansHbie Gopmbl ceueHui.

4. Moayab 3 «Ci10:KHO€e HATIPSIKEHHOE COCTOSTHHEY.

Paznen 3.1. CiiokHOE HaNpsSHKEHHOE COCTOSTHUE.

OCHOBBI TEOPHHM HAINPSHKEHHOTO COCTOSHUST W THUIIOTE3bl MPOYHOCTU. [loHsTHE
HaIpSKEHHOTO  COCTOSIHMS. [ JaBHBIE IUIOMIAJIKM M TJABHBIE  HANpPSKEHUS.
O0600mmenHbIi 3akoH ['yka. Haznauenue runotes npouHocTu. [loHATHE S5KBUBAJIEHTHBIX
HaIpsKEHUN U KPUTEPUEB IPOUYHOCTH.

Pa3nen 3.2. ToHKOCTEHHBIE COCY/IBI.

TOHKOCTEHHBIE COCYIbl XMMHYECKUX MPOU3BOJCTB. OmpenesneHne HaNpsyKeHU 1o
6e3momeHTHOI Teopun. OcHOBHBIE nomylieHus. BoiBoa ypaBHenus Jlamnmaca. Pacuer
TOHKOCTEHHBIX 000JI0Y€EK 10 ypaBHEHUIo Jlamiaca u Mo craHIapTU30BaHHOM METOAMKE.
VYcnoBue npoyHOCTH.

Paznen 3.3. Pacuer cxxaThIx CTEpKHEM HA YCTOMYHUBOCTb.

YCTONYMBOCTh  DJIEMEHTOB  KOHCTPYKIUH. IloHATHE KpUTHYECKOW CHIIBI U
koa(ddurmenTa 3amnaca npoyHocTH. Pacuer kputudeckoit cuibl mo Dunepy. [Ipenenst
NpUMEHUMOCTH Qopmyssl Diinepa. [IpakTruueckuii cocod pacuera Ha YCTOMYUBOCTD.

5. Moayas 4 «/letanu Mammn».

Paznen 4.1. Coenunenue neraneit MalivH.

Knaccudukanus neraneit MalivH U anmnapaToB XUMUYECKUX MPOU3BOACTB. Pe3p00BbIe
coequHeHus. Pacder OONTOBBIX COENWHEHUN TPH TIOMEPEUYHBIX U TMPOJIOJIBHBIX
Harpy3kax. [llmonounsie coeaqunenns. Haznauenue v BBl IIMOHOK. Pacuer mmoHok
Ha cpe3 u cMsTtre. Buasl cBapku. O61acTh mpuMeHeHus. Buasl cBapHbIX mIBOB. Pacyer
Ha MIPOYHOCTH CTHIKOBBIX U HAXJIECTOYHBIX IITBOB.

Paznen 4.2. Bainbl 1 ocu, uX OMOPBI U COETUHEHMUSL.

Banbl, nx knaccudukanus u HazHadeHue. Ocu. [IpoekTUpOBOYHBIE pacueThl BaJIOB H
ocell. [logmmnHuku ckonpxkeHuss. Marepuanel Bkiaapied. [loqmmnHukn KauyeHus.



IIpuHIMIIIanbHOE YCTPOMCTBO U OCHOBHBIE T€OMETPUYECKUE pa3sMepsl. JJocTOMHCTBA,
HEOCTaTKU W O00NacTH NPUMEHEHUS NOJIINIHUKOB Kau€HHs] M CKOJIbKEHHS.
[TpuBonnbie mydTel. Haznauenue. Knaccudukanus Myt mo npuHImmny AeHCTBHS U
xapakrepy padotsl. [Topsaok noxd6opa My(dT 1 OCHOBBI IPOYHOCTHOT'O pacyeTa.
Pa3znen 4.3. Mexannueckue nepegauu.
3ybuatble nepenaun. OKpyx)HoOe U paguainpHoe ycwus. Penykropsl. Onpenenenue u
kinaccugukanus. [IpaMepsl cxeM peTyKTOpOB.

4. O0beM y4yeOHO THUCHUTIITHHBI.

4.1. Ounas popma:

Buapl yueGHO# paboThI B 3aueTHEBIX B akanmewm.
eIMHULIaX yacax
OO0wast TpyA0eMKOCTb JMCUHUILIHHBI 110 Y4eOHOMY 4.0 144
IUIAHY
AyaUTOpPHBIE 3aHATHS: 1,78 64
Jlexruu (J1) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocroniTesbHas padora (CP): 2,22 80
Buj konTposs: 3a4er / 3K3aMeH - 3aver ¢
OLIEHKOM
4.2. 3aounas ¢popma:
Bunsr yue6HOM paboThI B 3aueTHBIX B akanem.
eINHHULIAaX yacax
OO01masi Tpy10eMKOCTb JMCHHUILIHHBI 110 Y4eOHOMY 4.0 144
ILUIAHY
AyIUTOpHBIE 3aHATHS: 0,34 12
Jlexuuu (JIek) 0,17 6
[Tpaktuyeckue 3ansatus (I13) 0,17 6
CamocrosiTesibHas padora (CP): 3,55 128
Bua xoutpoJisi: 3auer / 3k3amMeH 0,11 3auer ¢
OLIEHKOM
4)

AHHOTaNuA padoyeil MporpaMMbl IMCHUIITTHHBI
«JIEKTPOTEXHUKA M NPOMbILLIEHHAA d1eKTpoHuKa» (b1.B5.15)

1. Heap aucuMmiauHbl — QopmMupoBaHue y o0O0ydaromerocss KOMIICTCHIIHH,
o0ecreynBarIuX TEOPEeTHUECKYI0 M TMPAKTUYECKYI0 TOATOTOBKY BBIYCKHHKA,
YMEIOIIETO BHIOMpATh M AKCIUTYyaTUPOBATh 3JIEKTPOTEXHUYECKHUE M DIIEKTPOHHBIE
YCTpOMCTBA, BJIAJICIOIIETO HaBBIKAMHU UCIIOJIb30BAHUSA COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH /1711 aBTOMaTU3UPOBAHHOTO MOIEIUPOBAHU S M pacueTa
IEKTPUYECKUX U DIIEKTPOHHBIX LENEH.

2. B pe3syabrare wu3ydYeHHs JUCHMIUIMHBI O0Yy4YalOIIMiicsi MO mporpamMme
0akajaBpHUaTa qOJIKEH:

Obaaoams crnenyromumu o0uekynsTypHbiMH (OK) u o6menpodeccuonansabiMu (OITK)

KOMIIETEHIHSIMHU:

— CIOCOOHOCTBIO K caMOOpraHu3anuu u camoodpaszosanuto (OK-7);
— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHUS O COBPEMEHHOW (HU3MYECKOW KapTUHE MHUpa,

MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHUHU BEILECTBA JJIsi MOHUMAaHUS

OKpyXaromiero mupa u seienuii npupoast (OI1K-2);



— BIIAJICHUEM OCHOBHBIMHM METOJAMH, CIIOCOOAMHU U CPEICTBAMHU IOJIYUYEHHS, XPaHCHUS U
nepepaboTkn WHGOPMAIMKM, HABBIKAMHU paOOTBHl C KOMITBIOTEPOM KakK CpEJICTBOM
yrpasienus unpopmarmeii (OITK-5).
3uams:

— OCHOBHbIE TIOHATHSL, ONPEIEJIEHUS U 3aKOHBI MIEKTPUUECKUX LETIeH;

— METOJbl MOJEIIMPOBAHMsI, aHAJIN3A U Pacy€ra Ienel MOCTOSIHHOTO U IEPEMEHHOI0 TOKOB,
METOAOJIOTHIO MIEKTPOTEXHUUYECKUX U3MEPEHNUH;

— YCTPOMCTBO M MPUHLIUIIBI pAaOOTHI SJEKTPOTEXHHUECKOTO U AJIEKTPOHHOTO 000y J0BaHUS,
TpaHc(hOPMATOPOB, IEKTPHUECKUX MAIINH, UICTOYHUKOB ITUTAHUSI.

Ymems:

— TMPUMEHATh TEXHOJOTMM MOJEIMPOBAHUS, aHajlinW3a, pacy€ra M HSKCIUlyaTalluu
AJIEKTPUUYECKUX CETEH, MPOMBIIUICHHOTO 3JEKTPOOOOPYIOBaHUS U SJIEKTPOHHBIX
puOOPOB;

— BbIOMpATh DJEKTPOTEXHUYECKOE M DIIEKTPOHHOE 00OpyIOBaHME ISl PELICHHs 3ajad
IIPOEKTUPOBAHUS U pealn3allii XMMUKO-TEXHOJIOIMYECKUX IPOLIECCOB U IPOU3BOJCTB.
Braoemy:

— MeTOJaMU MOJEJIMPOBAHUS U pacy€Ta 3JEKTPUUYECKHUX U AIEKTPOHHBIX LIETeH;

— HaBbIKAMU IPAKTHUYECKOM pabOThl € 3JIEKTPUYECKOH amnmapaTypoil M 3JIeKTpOHHBIMHU
YCTPOMCTBAMM.

3. Kpartkoe conepxanue TuCHMIIMHBI

Benenue. [lpenMer, OCHOBHbBIE MOHSTHS, METOAOJIOTUS BJIEKTPOTEXHUKH M AIIEKTPOHMKH.

Kpatkue ucropuueckue cBefieHus. 3aaun U MECTO Kypca B IOJArOTOBKE OakajaBpa TEXHUKU U

TEXHOJIOTUH.
Moayas 1. DnekTpudeckue nenu
1.1.0cHoBHBIE onpesienieH s, ONMCAaHUs TapaMeTPOB U METOAOB pacuéra 3JIeKTPUUYECKUX LEeTeH.
OcCHOBHBIE NOHATUS M O0O03HAYEHUS HIIEKTPUUYECKUX BEJIWYMH U 3JIEMEHTOB 3JIEKTPUYECKHX
neneil. OcHOBBI anekTpoOe3onacHocTd. OCHOBHBIE TMOHSATHS TEOPUHU AJIEKTPUUYECKUX LIETIEH.
OCHOBHBIE IPUHLIUIIBI, TEOPEMBI U 3aKOHBI 3JIEKTPOTEXHUKU. METOAbI MOJIETUPOBaHMSI, aHAIIN3A
U pacy€Ta JMHENHBIX 3JEKTPUUECKUX LIeTIel TOCTOSIHHOTO TOKA.
1.2. DnexTpuyeckrue U3MepeHus U IpuOOPHI.
Metonbl u3MepeHUs JJEKTPUYECKUX BEJIUYMH: NpsMble M KOCBEHHbIE. AHAaJOTOBBIE
AIIEKTPOU3MEPUTENIbHBIE U HU(POBBIE ANEKTPOHHBIE TPUOOPHI: YCTPOHCTBO, IPUHIUI IEHCTBHS,
obnmactu mpuMeHeHus. M3MepeHHe  INEKTpUYECKMX  BEIMYMH: TOKOB, HAIpPSDKEHUH,
COIPOTHBIIEHUH, MOIITHOCTH U SHEPTUU.
1.3. Ananum3 u pacuéT IMHEHHBIX IIeTel IEPEMEHHOTO TOKA.
Crioco6b! mpencTaBieHus (B BUAE BPEMEHHBIX JUarpamMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napaMmeTpsl (aMIUIMTYy1a, YacToTa, HayaibHas ¢aza) CHHYCOMAaIbHBIX (QYHKIUHA. MrHOBEHHOE,
cpeHee U JIefCTBYyIOIIee 3HaUeHUs IEPEMEHHOI0 CUHYCOUAaIbHOro Toka (HanpsbkeHus u 31C).
AKTHBHOE, pEaKTUBHOE U MOJIHOE CONPOTUBIICHUS BETBU. MOIIIHOCTD B LIETIAX IEPEMEHHOIO TOKA.
Kostpdpuument momuoctu (cos([])) u ero TeXHHUKO-dKOHOMHYECKOEe 3HaueHue. [IpumeHeHue
anredpbl KOMIUIEKCHBIX YHUCENl B 3JEKTpoTexHHKe. KoMIUIekcHbIH MeToj| pacuéra JMHEHHBIX
Lenei IEPEMEHHOT0 TOKa. bajlaHC MOIIHOCTH B LIETISIX IEPEMEHHOTO TOKA. P€30HaHCHBIE ABIICHUS
B JIEKTPUYECKUX IensX. Pe3oHaHc HanpskeHU M TOKOB. AHaimu3 U pacuér Tpex(das3HbIX Lenen
IIEPEMEHHOTO TOKa. ABTOMAaTM3MpPOBAaHHOE MOJEIMPOBAHUE U PACUYET DIEKTPUUYECKUX U
3NeKTPOHHBIX (TakeTsl mporpamMm MultiSim, Mathcad, Excel).



Mopnyasb 2. D1eKTpOMarHUTHbIE YCTPOMCTBA U 3JIEKTPUUECKUE MAIIMHbI
2.1. Tpancdopmartopsl.
Hasnauenue u obnacTu mpUMEHEHHsS TpPaHCPOPMATOPOB. YCTPOMCTBO M MPHUHLUI JEHCTBUSA
onHodazHoro tpanchopmaTopa. AHaJIM3 AJIEKTPOMATHUTHBIX IPOILIECCOB B TpaHchopMaTope,
cxema 3amenienus. [lorepu saeprum B TpancopmaTtope. BHemHue XapakTepUCTHKY.
2.2. ACUHXPOHHBIC MalIUHBI.
YCTpOHCTBO M MPHUHIMIT ACHCTBHS TpeX(Pa3HOro acCHHXPOHHOTO JABUTATENs. MeXaHW4eCKHe U
paboure XapaKTepUCTHKU. DHEpreThdeckue auarpammbl. [lyck acMHXpOHHBIX ABUTaTeneu c
KOPOTKO3aMKHYTBIM U (ha3HBIM poTOpoM. PeBepcupoBanue u peryanpoBaHne YaCTOTHI BPALICHHUS.
Monyib 3. OCHOBBI 3JIEKTPOHUKH
3.1. DnemenTHas 6a3a COBPEMEHHBIX AIEKTPOHHBIX YCTPOHCTB.
[TorynpoBoIHUKH. Y CIIOBHBIE 0003HAUYECHUS, IPUHLIUI IEHCTBHUS, XapaKTEPUCTUKU U Ha3HAUCHUE
MOJIYTIPOBOJIHUKOBBIX JHOJ0B, TPaH3UCTOPOB, TUPUCTOPOB. MHTErpasibHble MHUKPOCXEMBI, MX
Ha3Ha4YeHHe, KJacCu(pUKalUsi U MapKUPOBKA.
3.2. UcTOUYHUKM BTOPUYHOTO 3JIEKTPONUTAHUS U YCUIIUTENHN AIEKTPUUECKUX CUTHAIIOB.
[TorynpoBOIHUKOBBIE BBIIPSIMUTENH: KJIACCU(PUKAIMS, OCHOBHBIE TAPAMETPhI, CXEMbI  IPUHLIUIT
paboThI BEIMpsMUTENS. DaekTpuieckue puiabTpel. Kilaccudukamnus 1 OCHOBHBIE XapaKTEPUCTHKU
yeunuteneid. O6paTHbIe CBSA3H B onepannoHHbIX yeunuTensix (OY), ux BIUsSHUE HA TapaMeTphl U
XapaKTepUCTUKU ycunuTtens. OCHOBHbIE TUIIBI ycuiuTesel Ha 6ase OY.

4. O0béM yueOHOH AMCUMIIIMHBI:

4.1. Ounas popma:

o B 3aueTHBIX B akanem.
Bunet yueGHoI paboTh
SIMHHIIAX qacax
O0mas TpyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 5,0 180
AyIMTOPHBIE 3aHATHS 1,3 48
Jlexumn (Jlek) 0,4 16
Jlaboparopusbie 3ausTtus (J1ab) 0,9 32
CamocrositeabHas padora (CP): 2,7 96
KoHTposibHBIE PabOTHI 1,1 40
Pedepar 0,6 20
CaMOoCTOATEIbHOE N3YUYEHHE PA3JEJIOB JUCIUIIINHBI 1,0 36
Buja uToroBoro KOHTpOJIsi: 3a4eT/3K3aMeH 10 IK3aMeH
’ (36)
4.2. 3aounas popma:
Brtsl yaeGHOR paboTs! B 3aueTHEBIX B akanem.
€IMHUIIAX qacax
Oo0mas TpPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY TJIAHY 5,0 180
AyAUTOpPHBbIE 3aHATHS . 0,39 14
Jlexmm (JIek) 0,11 4
ITpakTueckue 3anstus (I113) 0,11 4
JlabopatopHsie 3ausTus (J1aod) 0,17 6
CamocrositeabHas padora (CP): 4,36 157
KonTtposbHble paboThl 1,11 40
Pedepar 0,56 20
CaMoCTOsITeTbHOE N3YUYCHHE PA3/ICIIOB UCITUTUTHHBI 2,69 97
Buja uToroBoro KOHTpOJIsi: 3a4eT/3K3aMeH 025 IK3aMeH
’ ©9)




AHHOTaNUA padoyeil MpPOorpaMMbl M CHUIITTHHBI
«be3zonmacHocTsb ku3HeaessTeabHocTH» (b1.5.16)

1. Hea» aucuumiuHbl — ¢opMHpoBaHHE Y oOydaromierocs HpoQecCuoHaIbHOM
KYJIbTYpbl 0€30MacCHOCTH, MOJ KOTOPOW MOHMMAETCS TOTOBHOCTh M CIIOCOOHOCTH
JUYHOCTH HCIIOJIBb30BaTh B MPOPECCHOHATBHON AEATENbHOCTH IMPHOOPETEHHYIO
COBOKYITHOCTb 3HAHUM, YMEHUM.

2. B pe3yabrare wu3y4YeHHs JUCHMIUIMHBI oO0y4yaloluiici 1O mporpamMme
0akaJjiaBpUaTa J10JIKeH

Obaaoams cnenyrommmu oommekynbTypabIMU (OK) 1 o6menpodeccuonanbapivu (OI1K)
KOMIIETCHIIUSIMHU:

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

— CHoCOOHOCTBIO MCHOJB30BAaTh MPUEMBI OKAa3aHUs NEPBOM MOMOIIM, METOMbI 3allUTHl B
YCIOBHSX upe3BblYaiiHbIX cutyaruii (OK-9);

— BJIaJICHUEM OCHOBHBIMU METOJIaMH 3alIUThl TPOU3BOJCTBEHHOIO [IEPCOHANA U HACETICHUS
OT BO3MOXHBIX IIOCJIEICTBHI aBapuii, KaracTpod, cTuxuiiHeix oeactuit (OITK-6).
3nams:

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

— XapakTep BO3JCHCTBH BPEIHBIX U OMACHBIX (DAKTOPOB HA YEIOBEKA M MIPUPOIHYIO CpEaIy,
METOABI 3allUThl OT HHUX MPHUMEHUTENBHO K cdepe cBoeld mpodeccnoHaTbHON
JeSITEIbHOCTH.

Ymemy:

— uIeHTU(GUIUPOBATH OCHOBHBIE OMACHOCTH Cpeibl OOMTAHUS YEJIOBEKa;

— OLEHUBaTh PHUCK UX peanu3alud, BBIOMPATh METOABI 3allUThl OT OINAaCHOCTEU
MPUMEHHUTENbHO K cdepe cBoel mnpodhecCHOHANBHOM JESTENIbHOCTH U CIIOCOOBI
oOecriedeHrst KOMPOPTHBIX YCIOBUH KU3HEACATEILHOCTH.

Braoemy:

— 3aKOHOJATEJIbHBIMM M TPAaBOBBIMM aKTaMM B o00JacTH OE€30MacHOCTH M OXpaHbI
OKpY>Karomien cpeibl, TpeOOBaHUAMH K O€30MIaCHOCTH TEXHHUECKUX PEriiaMeHTOB B cepe
npo¢ecCHOHATILHOMN 1eATENIbHOCTH;

— crnoco0aMu ¥ TEXHOJOTUSMU 3alIUThl B YPE3BBIYAMHBIX CUTYALIUAX;

— TMOHATUHHO-TEPMHUHOJIOTMUYECKUM alnapaTtoM B 00J1acTH 0€3011acHOCTH;

— HaBBIKAMU pallMOHAIM3ALUU NMPOPECCUOHANBHON EATEIbHOCTU C ILIEJbI0 00ecreyeHus
0€30MaCHOCTH U 3allUThl OKPYXKAroIeh cpeibl.

3. Kpartkoe conepikanue TuCHHUINIHHBI.

Beenenne B Oe3omacHocTb. OCHOBHBIE MOHATUS U onpezeneHus. besomacHocTs u
YCTOWUYMBOE Pa3BUTHE.

Yenoek u TexHochepa. CTpykTypa TexHOc(epsl M €€ OCHOBHBIX KOMIIOHEHTOB.
CoBpeMeHHOEe COCTOSIHUE TeXHOC(hEphl U TeXHOCHEPHOM 0€30MacCHOCTH.

Wnentudukanus 1 BO3AEHCTBHE HA UYEIOBEKAa BPEIHBIX U OMACHBIX (DaKTOPOB CpEabl
oburtanus.

Knaccugukanuss HeraTuBHBIX (aKTOPOB cpelbl OOMTAaHUS 4YeIOoBEeKa. XHUMHYECKUe
HeraTUBHbIE (akKTOphl (BpeAHbIC BeIIeCTBa). MeXaHWYECKHEe W aKyCTUYECKHe KoJieOaHus,
BUOpalst W IIyM. OJIEKTPOMAarHuTHBIE M3IydeHHs U 1o, MoHu3Mpyomnme H3lydeHue.
Onektpuueckuid  Tok. OmacHele MexaHudeckue ¢akropbl. Ilpomeccsl ropeHuss wu
I10’KapOB3PHIBOOIIACHBIE CBOMCTBA BEILIECTB U MaTepuanoB. CTaTHYECKOE AJIEKTPUIECTBO.

3amuTa 4yenoBeKa U cpeibl OOMTaHMS OT BPEIHBIX M OMAacHBIX (PaKTOPOB MPHUPOJIHOTO,
AQHTPOIIOTEHHOT'O U TEXHOT€HHOT'O MPOUCX0KICHUS.

OcCHOBHbIE MPUHIUIIBI 3aIIUTHL. 3alIUTa OT XUMUYECKUX U OMOJOTMYECKUX HETaTUBHBIX
¢dakTopoB. 3ammura OT JHEPreTUYECKUX BO3JACHCTBUN M (u3nyeckux mnosed. OOecrieueHue
0€30MaCHOCTH  CHCTeM, pPaboTaloMMX IMOJl JaBileHHeM. be3omacHOCTh  3KCIUTyaTaluu



TpyOOIIPOBOJIOB B XMMHUYECKON MPOMBINIIEHHOCTH. be3omacHas 3KCIuTyaTamnusi KOMIIPECCOPOB.
AHanM3 ¥ OLIEHUBaHUE TEXHOT€HHBIX U PUPOJIHBIX PUCKOB.

Obecrieuenrie KOM(POPTHBIX YCIOBUN I KU3HU U JCATEIHHOCTH 4denoBeka. [loHsTue
KOM(DOPTHBIX UM ONTHUMAJIBHBIX yclIOBUH. MukpoxinMar nomemieHuid. OcBenieHre U CBeToBast
cpelia B IOMEIICHHH.

[lcuxodusnonaornueckre U HProHOMUYECKIE OCHOBBI 0€30I1aCHOCTH.

[Ncuxuaeckue mPoOIECcChl, CBOWCTBA U COCTOSIHMSI, BIHSIONINE HAa O6e30MacHOCTh. Buasr u
YCIIOBUS TPYAOBOI 1€ATEIHHOCTU. DPrOHOMUYECKHE OCHOBBI O€30MIaCHOCTH.

UpesBbIuaifHble CUTYaIlMU U METOJIbI 3aIUTHI B YCIOBUSX X PEAM3aLIUU.

O6mme ceenenus o YUC. IToxkap u B3pbIB. ABapuy Ha XUMHUYECKH OTIACHBIX 00BEKTax.

Pagnanmonnsie  aBapuu. Ilpubopsl paananMoOHHOM, XMMHUYECKOH pa3BeAKH U
JIO3UMETPUYECKOTO KOHTPOJIs. Upe3BblualiHble CUTyallud BOEHHOTO BPEMEHU. 3alluTa HACEJIECHUs
B UPE3BBIUANHBIX CUTYyallUAX. YCTOHYMBOCTh (DYHKIIMOHHPOBAHUS OOBEKTOB AKOHOMHUKH B
Ype3BbIYANHBIX CUTYALUAX.

VYnpasienue 6€30MaCHOCTBIO KHU3HEIEATSIBHOCTH.

3akoHOJATeNbHbIE M HOpPMAaTHBHBIE IPABOBbIE OCHOBBI YIpPaBJICHHA O€30MaCHOCTHIO
KU3HEACITEIIBHOCTA. DKOHOMHYECKHE OCHOBBI YIpaBJICHHUS Oe30macHOCThI0. CTpaxoBaHUE
puckoB. ['ocynapcTBeHHOE yrpaBieHHe 0€30IaCHOCTBIO.

4. O0beM y4eOHOI TMCUUIIIUHBI:

4.1. Oynas dopma:

Bun yae6HO# paboThI B 3agerHbIX B akanem.
eIMHUIIAX qacax

O0mas Tpy10eMKOCTb JHCHUILIHHBI 110 Y4eOHOMY 4,0 144
TUIAHY

AyIMTOpHBIE 3aHATHS: 1,33 48
Jlextuu (JIek) 0,89 32
JlabopaTopnsbie 3anstus (J13) 0,44 16
CamocrosiTesannas padora (CP): 1,67 60
IToaroroBka K KOHTPOJILHBIM paboTam 1,11 40
ITonroToBka K 1a00paTopHbIM paboTam 0,56 20
Buja nTOoroBoro KOHTpoJIsi: 3a4€eT/IK3aMeH 1,0 Jk3ameH (36)

4.2. 3aounas dopma:

Bun yae6HO# paboTh B 3agerHbIX B akanem.
eIMHUIIAX yacax
O0mas Tpy10eMKOCTb JHCHUILIHHBI 110 Y4eOHOMY 4,0 144
MJIaHY
AyIUTOpHBbIE 3aHATHSA: 0,33 12
Jlexruu (JIek) 0,22 8
JlabopaTopnsie 3ausartust (JI3) 0,11 4
CamocrositesbHas padora (CP): 3,42 123
[ToaroroBka Kk KOHTPOJIBHBIM paboTam 1,11 40
ITonroroBka K 1a00paTOpHBIM paboTam 0,56 20
Jlpyrue BUBI CAMOCTOSITEIHOM PabOTHI 1,75 63
Bua uToroBoro KOHTpoOJIsi: 3a4eT/3K3aMeH 0,25 JK3aMeH
9)

AHHOTaNuA padoveil MPOrpaMMbl TUCHHUILIHHBI
«IIpoueccsl 1 annapaTsl Xumu4eckoi Texnoyorun» (b1.6.17)



1. Ileap TUCHUMJIMHBI — BMECTE C JUCHMIUIMHAMM OOINECH XMMHYECKON TEXHOJIOTHEH,
XUMHYECKMMH TPOIECCAMH M PEaKTOpaMH M JAPYTUMH, CBA3aTh OOIICHAYYHYIO H
OOIIIEMH)KEHEPHYIO TMOJATOTOBKY XHMHMKOB-TEXHOJIOTOB, YTO HEOOXOJUMO IMpHU
MOJIFOTOBKE OaKaJlaBpOB 10 JAHHOMY HAINpPaBJICHUIO JIJIsl HAYYHO-HCCIEA0BATEIbCKOM
Y TIPAaKTHYECKOHN paObOThI HAa IPEITPHUATHIX

2. B pe3yabTtare Mu3yYeHUs] MCUMILUIMHBI OOydYalolIWiics 1O mporpamMme
O0akajiaBpHaTAa 10JI:KEeH:

Obnadams cnenyrouumu oommenpodeccnonanbHbiMu (OITK) komneTeHIusIMH:

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

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHUS O COBPEMEHHOW (DH3MYECKOW KapTHHE MUpA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIIECTBA ISl TOHUMaHUs —
OKpY>KaroIiero Mupa u siaeHuii mpuposst (OITK-2);

— TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHUS O CTPOCHUHU BEIIECTBA, MIPUPOJIE XUMHUUYECKOU CBSA3U
B PA3JIMYHBIX KJIACCAX XUMUYECKUX COCAUHEHUH ISl TOHMMAaHUsI CBOMCTB MaTepUalioB 1
MeXaHH3Ma XUMUYECKUX MPOLIECCOB, MPOTEKAIUX B oKkpyKatoieM mupe (OIIK-3).
3uams:

— OCHOBBI TEOPHHM I[E€PEHOCAa HMITYJIbCa, TEMJa M MAacChl; NPUHLMIBI (PU3UIECKOTO
MOJICTIUPOBAHUSl TMPOIIECCOB; OCHOBHBIC YpPAaBHEHHUS JBIKEHHUS >KHUIKOCTEH; OCHOBBI
TEOPHUH TEIUIONEPEIaui; OCHOBBI TEOPUU MAcCCOMEpeadyll B CUCTEMaxX CO CBOOOJHOW M
HEMOJIBIKHOM TpaHHIled pasznena (a3; TUMNOBBIE MPOLECCH XMMUYECKON TEXHOJIOTHH,
COOTBETCTBYIOIIME anmapaTbl 1 METOJIbI UX PacyeTa;

— METOABl TOCTPOCHHUS HOMIUPUYECKUX U  TEOPETHUYECKHX  MOJENed  XUMHUKO-
TEXHOJIOTUYECKHX MPOIECCOB.

Ymemn:

— OIpenesaTh XapakTep MABMKEHUS JKHJIKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTUKH
MIPOLIECCOB TEIJIO- K MAaCCOMEPEIauu; paCCUUTHIBATH TApaMeTPhl U BEIOUpATh anmaparypy
JUTSl KOHKPETHOTO TEXHOJOTUYECKOTO MPOIIecca;

— paccuMThIBaTh OCHOBHBIE XapaKTEPUCTUKH XHUMHUKO- TEXHOJOTHMYECKOro Ipoliecca,
BBIOMpATH PallMOHAIEHYIO CXEMY.

Braoems:

— METOJaMHM TEXHOJIOTMUECKHX pPACUETOB OTIENbHBIX Y3JIOB M JeTalell XUMHUYECKOIO
000opyI0BaHUS;

— HaBBIKAMHU MTPOCKTHUPOBAHMSI TUIIOBBIX aMapaTOB XUMHUYECKON MPOMBIIUICHHOCTH;

— METOAaMM  ONpENENICHUs  PAIMOHATBHBIX  TEXHOJOTHYECKHX  PEKUMOB  pabOTHI
000pyIOBaHUsI.

3. Kparkoe coaep:xkanue TUCHHIINHBI

Moayas 1. I'mapoamHamMuyeckue NpoLEcchl W anmaparbl XUMHUYECKOW TEXHOJOTUU. OCHOBBI
TEOpuu sBIEHUM nepeHoca. OOImMe 3aKOHOMEPHOCTH THIPOJUHAMHKH, TEIUIONEeperadu u
Mmacconepenaun. JKuakoctu u ra3el. ['mapoannamuka. Teuenue B TpyOax u kananax. [logoOGHoe
npeoOpa3zoBanne ypaBHeHus HaBwre-Crokca. be3pasmepHbie TMepeMeHHbIE - KPUTEPUH
rUApoanHaMudeckoro noaodus (Ditnepa, PeitHonbaca, @pyaa, TOMOXPOHHOCTH), UX (HU3HUECKUN
CMBICIT; TIapaMeTpuueckue Kputepun. KputepraibHOe ypaBHEHHUE JABUKEHUS BS3KOM JKUIKOCTH.
Breibop ckopocrteii moTokoB. I[lepemMerieHre >KUAKOCTEW W Ta30B C MOMOIIBIO MAIIHH,
MOBBIIIAOIINX JIABJICHNUE.

Mopayab 2. TemnaoBsie MPOIECCH] U anapaThl XUMUYECKON TEXHOJIOTHH.

OCHOBHBIE TEIUIOBBIE MPOIECCHl B XUMHUYECKOW TexHosioruu. JuddepeHnuanpHoe ypaBHEHUE
nepeHoca HHepruu B (opme TermnoThl. KOHBEKTHBHBIA MEPEHOC TEIIOTHl. PamuaHTHBIN
Teronepenoc. Teruonepeaada B MOBEPXHOCTHBIX TETIOOOMEHHUKAX.

Moayas 3. Ilpoueccel u anmapaThl pa3felieHHs] TOMOTeHHbIX cucteM. (OCHOBHbIE
MacCOOOMEHHBIE MPOIIECCHI).



OcHoBBI MaccOOOMEHHBIX TporieccoB. uddepennunanbHoe ypaBHEHHE KOHBEKTHBHOTO

nepeHoca Macchbl B OMHApHBIX cpeaax. Macconepenada. MarepuaabHbIi OamaHC HEMPEPHIBHOTO
yCTaHOBUBILErocs npoiecca. Pacuer MaccooOMEHHBIX MPOLIECCOB U AIIMApPaTOB JJISI CUCTEM C
OJIHUM pacIipeieNsieMbIM KOMIIOHEHTOM.
Pacuer nonepeunoro ceueHusi (AuamMeTpa) KOJIOHHBIL; IPEACIIBHO JOIMYCTUMAs U SKOHOMUYECKH
ONTUMAJIbHAS! CKOPOCTHU CIUTOMIHOM (ha3bl. OCHOBBI pacueTa BHICOTHl MACCOOOMEHHBIX alapaToB
C HETPEPHIBHBIM U CTYIEHYATHIM KOHTaKTOM (pa3. OOIIre MPUHIIHUITBEI YCTPOHUCTBA
KJIacCU(UKalMs annapaToB Il MaCCOOOMEHHBIX MPOIECCOB B CUCTEMAaX «ra3(Iap)-KUAKOCTbY.
OcobenHocTH KOHCTPYKIUi abcopOepoB. OCHOBHI pacyeTa u anmnapaThl IS TUCTUILISAIUY.
Mopayas 4. OcHoBHBIE THIpOMexaHHuyeckue mporecchl. [Ipouecchl W anmmapathel paszieneHus

TCTCPOTCHHLBIX CUCTEM.

Pa3,I[CJ'IeHI/Ie KHUIKUX M I'a30BBIX I'€TEPOTCHHBIX CHUCTEM B IIOJE CHUII TAXKCCTH. Teuenne uepe3
HCMMOABMXXHBIC 3CPHHUCTBIC U IICCBAOOKHIKCHHBIC CJIOH. q)I/IHLTpOBaHI/Ie CyCHeH3I/II>'I N OYHUCTKa

ra3oB OT IbUICH Ha QUIbTpax.

4. O0beM y4eOHOU TMCUUIIUHBI:

4.1. Oynas dopma:

Bcero 5 ceMecTp 6 cemecTp
Buat yacGuoi padors: 3au. Ak.dac. | 3au. en. AK. yac. 3au, Ak. 4ac.
el. ch.
O0mas Tpya0eMKOCTh
AUCHMILIHHBI 10 Y4eOHOMY 10 360 5 180 5 180
TIAHY
AYAUTOpPHBbIE 3aHATHS 3,56 128 1,78 64 1,78 64
Jlexmu (Jlek) 1,78 64 0,89 32 0,89 32
[Tpaktuyeckue 3ansatus (I13) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padora 4,44 160 222 80 2,22 80
(CP):
CaMoCTOsATEIbHOE U3YUCHHE 4,44 160 2,22 80 2.2 80
pa3eNioB JUCIUILIAHBI
Bua uTOroBOoro KOHTpOJIA: JK3aMeH JKk3ame
3a4eT/IK3aMeH 2,0 72 1.0 (36) 10 H (36)
4.2. 3aouHas popma:
Bcero 6 cemecTp 7 cemecTp
Bret yaeonoi pabotst 3ad. Ak. 4ac. 3au. en. Ak. 4Jac. 3aq. AK. Jac.
. ca.
O01as Tpy10eMKOCTh
AMCUMILUIMHBI 10 y4eOHOMY 10 360 5 180 5 180
TUIAHY
AyAUTOpPHBIE 3aHATHS: 1,12 40 0,56 20 0,56 20
Jlexru (JIek) 0,56 20 0,28 10 0,28 10
[Tpaktueckue 3arstus (I13) 0,56 20 0,28 10 0,89 10
%‘g‘,’”""“ﬂwaﬁ padora 838 | 302 4,19 151 4,19 151
CaMocTosTenpHOE U3YUYCHHE 8,38 302 4,19 151 4,19 151
pa3eNIoB TUCIIATIIMHBI
Bua wuTOroBoro KOHTpOJIA: 05 18 0,25 JK3aMeH 0,25 JK3ame
3a4eT/IK3aMeH (9) H (9)




AHHOTaNUA padoyeil MpPOorpaMMbl M CHUIITTHHBI
«O0mas xumnueckas rexHosjorus» (b1.5.18)

1. Heap AucHMIUIMHBI — QOPMHUPOBAHUE 3HAHUNW B OOJIACTH peaHM3aIlMH XUMHKO-
TEXHOJOTMYECKUX TMPOIECCOB C y4yeToM (DU3UKO-XUMUYECKUX OCOOEHHOCTEH
IIPOTEKAIOIUX peakluid, BbIOOpa ONTUMAJIbHBIX YCIOBHHM pealn3yeMBbIX IPOLECCOB,
BbIOOpa 3(PPEKTUBHBIX PEAKTOPOB, MPUOOPETEHUS HABBHIKOB B COCTaBJICHHUU
MaTepHaJIbHBIX U TEIUIOBBIX 0AJlaHCOB, B pacyeTe MpOIECCOB U PEaKTOPOB Ha OCHOBE
MaTEeMaTUYeCKOr0 MOJECIUPOBAHMs, TOMy4YeHUs 3HaHUM B oOjactu pa3paboTKH
sHEeprocOeperarommx XUMHKO-TeXHoJorndeckux cucrem (XTC), 0e30TXOMHBIX H
MaJIOOTXO/IHBIX TEXHOJIOTHI Ha PUMEpPe COBPEMEHHBIX ITPOU3BOJICTB.

2. B pesyabraTre wu3yYeHHs [IUCHUIUIMHBI O00y4YalolIMiicsi 1O mporpaMmme
0akaJjiaBpUaTa J10JIKeH
Obnaoams cnenyrommmu oomenpodeccnonansubivu (OITK) u mpodeccunonanbHbIMU
(ITK) xoMIIeTeHIIUSIMHU:

— CHOCOOHOCTBIO M TOTOBHOCTBIO MCIOJIB30BATH OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIAH B podeccuonanbroi aesreabroctu (OITK-1);

— CIOCOOHOCTBbIO MPUHUMATh KOHKPETHBIE TEXHMYECKHWE peIIeHUs TpHu pa3paboTke
TEXHOJIOTUYECKHX MPOLIECCOB, BHIOMPATh TEXHUUECKUE CPEJICTBA U TEXHOJIOTHH C YIETOM
IKOJIOrMYECKUX nocieacTBuil ux npumenenus (I1K-4).

3namo:

— OCHOBBI TEOPUU XUMUYECKUX MIPOLIECCOB U PEAKTOPOB;

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

— METOAMKY BbIOOpa peakTopa U pacdyéra Impoiecca B HEM;

— OCHOBHBIE PEaKIIMOHHBIC TPOIIECCH M PEAKTOPHI XUMHUECKOW U OMOTEXHOJIOTHH;

— OCHOBHBIC NPUHIMITBI OPTraHU3AIMA XUMHYECKOTO MPOHM3BOJICTBA, €r0 HEPAPXUUECKYIO
CTPYKTYPY, METOJIbI OIIEHKH 3 (HEKTUBHOCTH IMPOU3BOJICTBA;

— OCHOBHBIE XMMHUYECKHE POU3BOICTBA.

Ymemy:

— paccuMTaTh OCHOBHBIE XapaKTEPUCTHUKU XUMHUUYECKOTO MpOIiecca;

— BBIOpATh pallMOHAIBHYIO CXEMY IPOU3BOICTBA 33/1aHHOTO MPOAYKTA;

—  OLEHUTh TEXHOJOTNYECKYIO 3()PEKTUBHOCTH MTPOU3BO/ICTBA;

— BbIOpaTh A3 PEKTUBHBIN TUI pEeaKTopa;

— TMPOBECTH pacueT TEXHOJIOTUYECKUX MMapaMeTpoB JJIs 33JaHHOTO MPOIECcca;

— ONpeleuTh MapaMeTphl HauIy4llleld OpraHu3aIiy MpoIecca B XAMUIECKOM peakTope.

Braoemo:

— MeToaaMu aHanu3a 3PGEeKTUBHOCTH pabOThl XUMUYECKUX TTPOU3BOJICTB;

— METOJaMM pacueTa M aHajlu3a IPOLECCOB B XHMHUYECKUX pEaKTOpax, ONpEeesIeHUs
TEXHOJIOTHYECKUX ITOKa3aTelIeH;

— MEeTOJaMHU BHIOOpAa XUMUYECKHX PEaKTOPOB.

3. Kparkoe coaep:kanue 1MCUHNIHHBI

Moayab 1. Xumudeckasi TEXHOJIOTUSI U XUMUYECKOE TPOU3BOACTBO
1.1. OcHOBHBIE ONPEIEIICHUS U MTOJT0KEHUS.



XuMu4ecKasi TEXHOJIOTHS - Hayka 00 9KOHOMUYECKH, YKOJIOTHYECKU H COIIMATLHO 000CHOBAHHBIX
crnocobax W mporeccax nepepaboTKU ChIpbsS C HW3MEHEHHEM €ro COCTaBa U CBOMCTB IyTeM
MPOBEJCHUS XUMUYECKUX M (PU3UKO-XUMUYECKUX MPEBPAIICHUN B MPEIMETHl MOTPEOICHUS U
cpenctBa mpous3BoAcTBa. OOBEKT XMMHMYECKOM TEXHOJOTHMH - XHMHYECKOE IPOU3BOCTBO.
MexoTpacieBoil XapakTep XMMHYECKOM TEXHOJIOTMU. Pa3BUTHE XMMHYECKUX IMPOU3BOACTB U
XUMHUYECKON TEXHOJIOTHU. MeCTO XMMUYECKON TEXHOJIOTUU B MMPOMBIILIIEHHON cepe U METO/I0B
XUMUYECKON TEXHOJOTUN B HEXUMHUYECKUX OTPACIISIX MPOMBIIUIEHHOCTH. MEeToAbl XUMUYECKOM
TEXHOJIOTMM — CUCTEMHBII aHAM3 U METOAbl MAaTEMaTUYECKOro MoAenupoBaHus. CHCTEMHBII
aHaJIN3 CIOXKHBIX CXEM U B3aUMOJICUCTBUH AJIEMEHTOB CXEMbl — MIOHATHUE U COJEPKAHUE METO/IA.
®du3nueckoe 1 MaTEMaTUYECKOE MOJECIUPOBAHUE, ONIPEACIICHUE U OCHOBHBIE ITOHATHSI, 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.

[TonsiTHE O XMMHUYECKOM IMPOU3BOJCTBE KaK O CHUCTEME MAIllMH U amnmnapaToB, COCIMHEHHBIX
MaTepUalbHbIMU U SHEPTreTUUECKUMHU IOTOKaMH, B KOTOPBIX OCYILIECTBIIFOTCS B3AUMOCBSI3aHHBIE
XUMHUYECKHE TIpEeBpalleHUs W (U3HYECKHUE IMPOILECChl TEepepabOTKH CHIPbS B IMPOIYKTHI.
MHOropyHKIIMOHATBHOCTh XUMUYECKOTO IMPOU3BOJACTBA - TOJYyYEHHUE MPOAYKTOB, SHEPro- U
pecypcocOepexenre, MUHIMH3ALKsl BO3JCHCTBUS HAa OKpYXKarolyto cpeay. Obmas cTpykrypa
XUMHYECKOTO TMPOU3BOJACTBA - COOCTBEHHO XHMHUYECKOE IMPOU3BOJACTBO, XPAHEHUE CBHIPhS U
MPOIYKLIUHU, TPAHCHIOPT, CHUCTEMBbI KOHTpOJiI U Oe3omacHOCTH. (OCHOBHBIE TOJCUCTEMBI
XUMHYECKOTO TPOU3BOJACTBA - MOATOTOBKA CHIPbSI U MaTEpUANOB, XUMHUYECKHE U (HU3HKO-
XUMUYECKHE TPEBPAICHUS. BBIICJICHUE TMPOAYKTOB, 00€3BpPEKMBAHUE YTHIHM3ALUS OTXOOB,
TEIJIO- W JHeproodecredeHue, BOIOIMOATOTOBKA, YIpaBlIeHUE MPOU3BOACTBOM. (OCHOBHBIC
TEXHOJIOTHYECKUE KOMIIOHEHTBI - CBIPhE, BCIIOMOTATEJIbHbIE MaTEpHalIbl, OCHOBHOW H
JOTIOTHUTEIBHBINA MTPOYKTHI, OTXO/IbI, SHEPIrETHUECKUE PECYPCHI, 000pyI0BaHUE, CTPOUTETIHLHBIC
KOHCTPYKLUHU U IPUOOPHI, IPOU3BOJACTBEHHBIN IIEPCOHAI.

KauecTBeHHbIE U KOJIMYECTBEHHBIE MMOKA3aTEIN XUMHUYECKOTO MPOU3BOJICTBA: TEXHOJIOTMYECKUE
MOKa3aTeJIM - MPOU3BOAUTEIIBHOCTh M MOIIHOCTh MPOU3BOJCTBA, BBIXOJ MPOJYKTa, PACXOIHbBIC
KOA(P(UIIMEHTHl TO0 CHIPHI0 M DHEPIHMHU, WHTEHCHBHOCTH MPOIECCOB, KAuyeCTBO MPOJIYKTa;
HSKOHOMHUYECKHE TOKa3aTeln - CeOECTOMMOCTh MPOAYKTa, MPUBEACHHBIC 3aTPaThl, YACIbHbBIC
KalmUTaJIbHbIE 3aTpaThl, MPOU3BOJUTEIBHOCTh TPYJa; OSKCIUIyaTallMOHHBIE [IOKa3aTenu -
HAJIEKHOCTh U 0e30MacHOCTh  (YHKIIMOHUPOBAHUS ~ CHCTEMBI,  YYBCTBUTEJIHHOCTb,
PEryIMPYEMOCTh U YIPABISIEMOCTh MPOLECCA; COLMAIbHBIE MOKAa3aTeau - BO3JECHCTBHE Ha
OKpPYKaroIlyIo Cpelly, 6€30IaCHOCTh OOCITY)KMBaHUsI, CTENIEHb MEXaHU3AllUK U aBTOMATU3ALINH.
1.3. CeipbeBbI€ pecypchl, BOAA U SHEPTHS B XMMUYECKOM MPOU3BOJICTBE.

Knaccudukanusi ChIppeBbIX PECypcoOB MO Pa3IMYHBIM TpU3HAKaM - (Pa3oBOMY COCTOSHUIO,
MPOUCXOXKACHUIO, UCTOYHHKAM. MuHepanbHOe ChIpbe (PyAbl M TOJIE3HBIE HCKOIIAeMBIE),
OpraHWYECKOe MPUPOIHOE ChIpbE (TOPIOYME MCKOIAEeMbIE), PACTUTEIBLHOE U KUBOTHOE CHIPHE,
BTOPUYHOE CHIPbE - MX HCIOJIb30BaHUE U MYTH TepepaboTku. OCHOBHBIE CIIOCOOBI MEPBUYHOMN
00paboTKU ChIphsl (OOOTaIeHue, OYKMCTKA, MOJArOTOBKA K TPAHCIOPTHUPOBKE M TepepadoTKe).
[TonsiTvie, CYIIHOCT, M TPUMEPHI YIIIYONEHUS WCIOIb30BAHUS CHIPbS, KOMOMHHPOBAHUS
MPOU3BOJICTB M KOMITJIEKCHOM TIEPepabOTKHU CHIPbSI.

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

Bunbl ¥ MCTOYHUKM SHEPTUM B XMMHUYECKOW MPOMBIIUICHHOCTH. MacmTabbl moTpebieHus u
CrocoObl yMEHBINIEHUs JHepreTudeckux 3arpar. CyIIHOCTh W TPHUMEpPHl pEreHepalu U
peKymnepanuu HSHEpPrud. ODHEProTEeXHOJOTMYECKHUE CUCTEMbl. BTOpHUuYHBIE 3HEpreTuYecKue

PECYpCHI.
Monyasb 2. TeopeTndeckre OCHOBBI XUMHUYECKUX MPOIECCOB M PEAKTOPOB



2.1. OcHOBHBIE ONPENEIIECHUS U TIOJIOKEHUS

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

['omorennslii xumudeckuii mnpouecc. OmnpenesieHUe W NPUMEPHL. BiMsSHUE XUMHUYECKUX
NPU3HAKOB M YCIOBHI MPOTEKaHUA MpoIiecca Ha ero nokasaresnu. CrocoObl HHTEHCU(PUKAIHH.
[Tonste onTUMalbHBIX TeMmmneparyp. ONTUMallbHbIE TeMIepaTypbl [Uisi OOpaTUMBIX U
HeoOpaTUMBIX K30- U S3HJOTEPMUUECKUX PEAKLUI.

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
['eTeporeHHbIil XMMHUUECKUH MTpoliece "ra3 (KUAKOCTh) - TBepaoe". OO0CHOBaHME, TIOCTPOCHUE U
aHaJIM3 MaTeMaTHYECKOW MOJENW IJIs peakmuii ropeHus (Mozenp "cxumaromascs chepa') u
TOMIOXUMHUYECKOH (Momenb "¢ HeB3auMmonehcTByrommM sapom"). HalOmromaemass cKopocTh
MpeBpalleHus, BpeMsl MPEBpAlCHUS 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 nporecca. [lytu naTeHcubuKanuy 11 pa3InyHbIX PEeKUMOB MIpoliecca.
Karanuruueckuii mponecc. OnpenencHue, KiaccuPuKaius, IpuMepsl. [ eTeporeHHbIi KaTanu3 Ha
TBepAOM Karanmuzarope. OOOCHOBaHHE, MOCTPOSCHUE W aHAIM3 MaTeMaTHYeCKOW MOJENH Ha
KaTaJIMTHYECKOW TIOBEPXHOCTH M B MOPHCTOM 3€pHE Kartanmzaropa. HaOmromaemasi cKopocTh
npeBpaiieHuss W o0iacTh mpoTekaHus rmnpouecca. CTeneHb HUCHOIb30BAaHUS BHYTpPEHHEH
noBepxHocTu. [IyTn uHTeHCHUKaMK KaTaTuTHYECKUX IPOLIECCOB.

2.3. XMMHUYECKUE PEAKTOPBI.

Omnpenenenne U Ha3HaYEHUE XMMHYECKOT0 peakTopa. PeakTopbl 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 MPOLIECCHI U SIBICHUS 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 IIEJIOM, - UX B3aUMOCBSI3b U MepapXudeckas CTpyKTypa MaTeMaTUYecKOW MoJenu
npouecca B peakrope. [IpuMeps! mponeccoB B pa3Iu4HbIX BUJIAX XUMUYECKHX PEAKTOPOB.
Knaccugukanus mpoueccoB B peakTopax IO pa3iMYHbIM IpPU3HAKaM - BHJ XUMHYECKOI'O
npoliecca, OpraHu3alusi MOTOKOB pPEAareHTOB (CXema JABMXKEHHsI PEreHTOB 4Yepe3 peaxTop,
CTPYKTypa IOTOKOB B PEAaKIIMOHHOW 30HE), OpraHu3alus TEIJIOBbIX OTOKOB (TEMJIOBOM PEXUM,
cxeMma Teroo0MeHa), CTallMOHApHOCTh Mpoliecca.

O6ocHOBaHME M IOCTPOEHUE MAaTEMaTUUECKON MOJIEIH MPOIecca B peakTopax pa3IndyHOIo TUIa
KaK CHUCTEMBbI YPaBHEHU MaTepUAIBHOTO U TEIJIOBOTO 0aTaHCOB HAa OCHOBE JIAHHBIX O CTPYKTYpe
MOTOKA, XUMHUYECKUX MPEBpalleHMsIX, SBJIEHUSAX [epeHoca TeIjda M BellecTBa U HX
B3auMojieiictBuu. CucteMaTu3aiys 1 Kiaccu(ukanus MaTeMaTHUYECKUX MOJIEIeH MPOIEcCOB B
peaxkTopax.

N3oTepMuueckie Iporeccsl B XMMUYECKOM peakTope. BiusiHue cTpyKTypbl HOTOKa (MaealbHOe
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
HeoOpaTHMasi) U ee MmapamMeTpoB Ha Mpo(UIM KOHIIEHTPALUI U ITOKa3aTes I  Mpolecca B peakTope



(cremneHb npeBpalleHus, BBIXO IPOAYKTa, CEIEKTUBHOCTB ITporecca). OCHOBBI pacueTa Impolecca
B peaktope. ComnocraieHne 3pPEeKTUBHOCTH MPOLIECCOB B PEAKTOPAX, OMUCHIBAEMBIX MOJAEISIMU
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. IIpoMbIIIIIIEHHBIE 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-TeXHOorn4yeckas cucrema (XTC).

3.1. CtpykTypa u onrcaHue XUMHKO-TEXHOJIOTHYECKON CUCTEMBI.

XUMHUECKOE IPOU3BOJICTBO KaK XUMHKO-TexHoJornueckas cucrema (XTC). Ilonstue cucrems u
XTC. CocraB XTC: anemeHTHI, CBsI3H, oAcucTeMbl. DneMeHThl X TC, Knaccu(uKanus mo BHILY
OpollecCOB W Ha3HayeHHto. TexHonormyeckue cBsizu  anemeHToB  XTC  (HOTOKHM).
[locnenoBarenbHas, MmapajuielibHas, pPa3BETBIICHHAs, IOCIEI0BAaTEILHO-00BOAHAs (Oaitnac),
oOpartHas (peLuKII) TEXHOJOTrHuecKue cBs3u. VX cxeMbl 1 Ha3HauYCHHE.

Onucanune XTC. Bunst mogeneit XTC - onucarenbHble U rpapudeckue. 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 M B CHUCTEME, YCTOWYMBOCTb WU CYIIECTBOBAaHHUE
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. Q@opMsl IpescTaBieHus 0anaHcoB (TaOIUIbI, AUArPaMMBI U Ip.).

MarepuanbHblii OanaHc A7 MacCOOOMEHHBIX M PEAaKLMOHHBIX 3JeMeHTOB. Vcrnosib3oBaHue
CTEXHOMETPUYECKUX, TEPMOAMHAMUYECKUX M MeX(a3HbIX OallaHCOBBIX COOTHOIICHUH.
CTexuoMeTpruecKne COOTHOLIEHHSI M UX pa3HOBUAHOCTU. 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
MaTEMaTUYECKUX 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 peanuszanuu. KoMOMHUpOBaHHBIE TPOU3BOACTBA, COBMEUICHHBIE IPOLIECCHI,
BTOPUYHBIE JHEPTrE€TUUYECKHE PECYPChl, IHEPTrOTEXHOJOTMYECKUE CUCTEMBI, IEPECTPanBAEMBbIE
XTC, 3aMKHYTBI€, MAJIOOTXO/IHbIE POU3BOJICTBA - UX TIOHATHSA, OCOOCHHOCTH U IPUMEHEHHE.
OnHOpPO/IHBIE TEXHOJOTMYECKHE CXEMBI: CHCTeMa PEKYyNEepaTHBHOIO TEII0O0OMeHa, 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-TEXHoOJorndeckux mnpoueccoB U XTC, KoHIENUMH NOCTPOEHUs
BbicOKOd((ekTuBHONH XTC. OCHOBHOW aKIEHT JaelaeTcs Ha (PU3MKO-XUMHUYECKHE OCHOBBI
KOHLENIMM IIOCTPOEHUS TEXHOJOTMYECKOW CXEMbl IPOM3BOACTBA M €ro  IOJCHCTEM.
[IpousBoacTBo cepHoil kucnotsl. [IponsBoncTtBo ammuaka. IIpou3BOACTBO a30THOM KHUCIOTBHI.
IIpou3BOACTBO cTHpOIIA.
Mopayas 5. CoBpeMeHHbIE TEHAECHIIUN B Pa3BUTUU XUMHYECKOU TEXHOJIOTHH.
Tekymiee COCTOSIHME XHUMHUYECKON MPOMBIIIJICHHOCTH B MHUpPE M TEHACHIIMU €€ Pa3BUTHSL.
[lepcnexkTHBHBIE HICTOYHUKH ChIPbS U 3Heprun. Kiacrepusaius XuMu4ecKOi TPOMBIIUIEHHOCTH.
CoBmenieHHble mpouecchl. ['mOkue M mepecTpanBaeMble TEXHOJIOTHYECKHE cXeMbl. HoBble
XUMHUKO-TEXHOJOTHYECKHE MPOLIECCHI U CIIOCOOBI OMyYeHUs MPOAYKTOB. HaHoTexHOI0T 1.

4. O0beM y4eOHOU M CUUIIUHBI:

4.1. Oynas dopma:

. B 3aueTHEBIX B akanem.
Buabl yueOHo# padoThI
€IMHUIIAX gacax
O0mas TpyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 6,0 216
AyYAUTOpPHBIE 3aHATHS: 2,22 80
Jlexmu (Jlek) 0,89 32
[NpakTrueckue 3anstus (I13) 0,89 32
JlaGopaTtopHsbie 3ansatus (J1ab) 0,44 16
CamocrositeabHas padora (CP): 2,78 100
Bua xoHTpoJA: 3aueT/3K3aMeH 1,0 JK3aMeH
(36)
4.2. 3aounas dopma:
. B 3ageTHBIX B akanem.
Buabl yueOHoii padoThI
eIMHUIIAX qacax
O01as TPyA0€eMKOCTh THCHUILIHHBI 110 Y4€0HOMY IJIAHY 6,0 216
AyIUTOPHBIE 3aHITHS: 0,55 20
Jlexmm (Jlek) 0,22 8
[MpakTrueckue 3anstus (I13) 0,22 8
JlaGopatopusie 3ansTus (J1ad) 0,11 4
CamocrositeabHas padora (CP): 5,20 187
Buja konTpoJIsi: 3a4er/3K3aMeH 0,25 JK3aMeH
)

AHHOTaLUA padoyeil MPOrpaMMbl IMCHHUIITTHHBI
«CucremMsbl ynpasjieHUus1 XMMHUKO-TeXHOJIOrn4ecknumu npoueccamm» (b1.6.19)

1. Heab aumcuumiauHbl — QopMupoBaHue 0a30BBIX 3HAHMM 10 TEOPUU CHCTEM
yIpaBiIeHUs] XUMUKO-TexHoJornyeckumu mpoueccamu (CY XTII), ananu3y cBOHCTB
XTII kak 0OBEKTOB YIPaBJICHUS U IPAKTHYECKOTO IPUMEHEHUS TEXHUUECKUX CPEJICTB
yIIpaBIICHUS.

2. B pe3syabrare wu3y4YeHHs JUCHMIUIMHBI o0y4yaloluiici 10 mporpamme
0akaJjiaBpUaTa J10JIKeH
Obnaoams cnepyroummu oobmernpodeccnonansusivu (OIIK) u mpodeccuonanbHbIMU
(ITK) xoMmeTeHIIUSIMU:

— BIIaJICHUEM OCHOBHBIMH METOJIAaMH, CIIOCOOAMU M CPEJICTBAMM IMOJYYEHUS, XpaHEHMS,
nepepaboTku WHGPOpPMAllMU, HaBBIKAMHU pPA0OTBI C KOMIIBIOTEPOM KaK CpEeICTBOM
ynpasnenus uapopmanueii (OITK-5);



— CHOCOOHOCTBIO ¥ TOTOBHOCTBIO  OCYIIECTBIIATH TEXHOJIOTMYECKMH Tmpolecc B
COOTBETCTBUM C PEIVIAMEHTOM U MCIIONb30BaTh TEXHUYECKUE CPEACTBA I U3MEPCHMS
OCHOBHBIX [1aPAMETPOB TEXHOJOTMYECKOTO MPOLIECCa, CBOUCTB ChIpbs U npoaykuuu (I1K-
1);

— CHOCOOHOCTBIO  BBIBIATH M YCTPAaHATh  OTKJIOHEHHS OT PEXKUMOB  pabOThI
TEXHOJIOTHYECKOTO 000pYyI0BaHUS U ITApaMeTPOB TexHoJorunueckoro mporecca (ITK-11).
3namo:

— OCHOBHbIE IIOHSITHSI TEOPUH YIIPABJICHUS; CTATUUECKUE U TUHAMUYECKUE XapaKTEPUCTUKH
00BEKTOB yIpaBieHHs; OCHOBHBIC BUIbI CAY U 3aKOHBI PETyIHUpPOBAHHUS;

— tunoBele CAY B XMMHYECKOM NPOMBIIUIEHHOCTH; METOABI M CpPEACTBA W3MEPEHHUS
OCHOBHBIX TEXHOJIOTUYECKHUX MTapaMeTpoB; ycToMunBOCTh CAY;

— OCHOBHbIE ITOHATHUS 0 HeNMMHENHBIX CAY, peleHbIX cUCTeMax, JIOTHUECKUX alropuTMax
YIIPaBJIEHUS, aJalITUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPABJICHHUS.

Ymems:

— ONpeAessITh OCHOBHBIC CTAaTHUYECKWE M JIMHAMUYECKHE XapaKTEPHUCTUKU OOBEKTOB
YIIPaBJICHUS;

— BbIOMpaTh palMOHAIBHYIO CHUCTEMY pErYJIMPOBAHUS TEXHOJOTMYECKOro Ipolecca;
OIICHUBATh YCTOWUNBOCTh CAY;

— BbIOMpATh KOHKPETHBIE TUIIBI TPpUOOPOB A nuarnoctuku XTII.

Braoemy:

— METOJaMM TEOPUM AaBTOMAaTHYECKOI'O PEryJIMpOBaHMs, OPraHU3alMM U pacyéra CUCTEM
ONTUMAJIBHOIO  YNPABICHHUS  IPOLECCAMH  XMMHMYECKOM  TEXHOJOTMH  TOHKOIO
OpPraHUYECKOT0 CHHTE3A.

3. Kpartkoe conepixaHne IHCHMIIIMHBI
Mopnyas 1. Ocnosnvle nonamus ynpasieHus XuMuKko-mexHoa02u4ecKumMu npoyeccamy. 3JHaueHue
aBTOMATHUYECKOTO YIPaBJICHUS JUI PAa3BUTHUA XUMHUYECKOH MPOMBIIUIEHHOCTH. OCOOeHHOCTH
yIpaBJICHUS] XUMUYECKUM MPEANPUATHEM M XUMHUKO-TEXHOJOTMYECKUM IMpolieccoM. TexHUKo-
HYKOHOMHYECKUI 3(P(PEKT BHEAPEHHS] aBTOMATH3MPOBAHHBIX CHCTEM yrpaBieHus. Pois cucrem
yhpaBJeHus B o0ecrieyeHuu 0€30acCHOCTH XMMUYECKOTO MTPOU3BOJICTBA M OXPaHbl OKPYKaroIen
cpenpl. OcHOBHBIE TepMHMHBI M ompeaeneHus. Mepapxus ynpaiaeHus. OCHOBHbIE NPUHIUIIBI
ynpasinenus. Kiaccudukauus cucrem ympasieHuss @DyHkiuoHanbHas crpykrypa CAYVY.
IToxazarenu kauyecTBa yNnpaBJICHHUS.
Mopnyas 2. Ocrogbl meopuu asmomMamuyecKo2o ynpaeieHus.
Marematuueckue wmomenun CAY. Jlunamudeckue xapakrtepuctuku CAY. Hcnonbs3zoBanue
oIrepanMoHHOro ucuncienus st ananusa CAY. Tunosele JuHAMUYECKHE 3BEHbs. BpeMeHHbIe 1
YaCTOTHBIE  XapaKTEPUCTUKU. OKBUBAJCHTHbIE MPEOOpa3OBaHUS  CTPYKTYPHBIX  CXEM.
YcroitunBocth auHeHHBIX CAY ¢ oOpaTHO# cBs3bio. Kiaccudukanus u OCHOBHBIE CBOMCTBa
00BEKTOB yIpaBieHHUs. MeTonbl OIpenesaeHus CBOMCTB OOBEKTOB ympasiieHus. OCHOBHbIE
3aKOHBI peryaupoBaHus. Perynsaropel Ha OCHOBE UCKYCCTBEHHbBIX HEHPOHHBIX ceTell. L{udpossie
U poOacTHbIE CHUCTEMBbl yIlpaBieHHs. BpiOop 3akoHa peryinMpoBaHUsI U OIpeiesieHue
ONTUMAJIBHBIX TAPAMETPOB HACTPOMKHU MPOMBILUIEHHBIX PETYJIATOPOB.
Mopnyas 3. Hzmepenue mexnonocuueckux napamempos XuMuKo-mexHoa02u4ecko2o npoyeccd.
['ocynapcTBeHHasi cUCTEMa MPOMBIIUIEHHBIX MPUOOPOB M CpeACTB aBToMaru3auuu. OCHOBHBIE
TEPMUHBI U ONIPEAEIICHNS] METPOJIOTHH. MeTo bl n3mepeHuil. CpeacTBa M3MEpUTEIbHON TEXHUKHU
U UX CTaTMYeckhe M TuHaMmudeckue cBoiictBa. Ilorpemnoctu nsmepenuii. CrocoOsl nepenauu
uHpopmanuu Ha paccrosiHue. Opranuszanus AUcTaHIUMOHHON auarHocTuku XTII. M3mepenue
OCHOBHBIX TEXHOJIOTMYECKMX IApaMETpPOB: NABJICHMs, TEMIIEpATyphbl, Pacxoja M KOJIMYECTBA,
YPOBHS )KMJIKOCTH M CBIITYYMX MaTEpHUaJIOB, COCTaBa U (PU3MKO-XUMUYECKUX CBOMCTB BEILIECTB.
Mopnyab 4. OcHosbl npoekmuposauus aemoMamudeckux Cucmem YAPAenieHUus XuMuko-
MEeXHON02ULECKUMU NPOYECCAMU.



OcoOennoctu ynpasinenuss XTII. PerynupoBaHue OCHOBHBIX TEXHOJIOIMUYECKHUX MapaMETPOB:
pacxoja, maBieHHs, Temneparypsl, ypoBHs, PH. Texuuueckue cpeactBa CAY. OcHOBHBIC
Pa3HOBUAHOCTH YIPABISAIOIIUX YCTPOMCTB. THIIBI, XapaKTEPUCTUKU U Pacu€T UCIOIHUTEIbHBIX
MEXaHU3MOB U PEryIUpYIIuX opraHoB. OpopmiieHre IPOSKTHOIO 331aHUs HAa aBTOMATHU3aLIUIO
TEXHOJIOTUYECKOTO Ipoliecca. BrIOOp Touek u3MepeHus, KOHTPOJIS, YIPaBISEMbIX TapaMETPOB U
yIpaBIAoMuX Bo3aencTBUi. CTaHIapThl U YCIOBHbIE 0003HAUEHUS U1 TEXHOIOIMYECKHX CXEM.
OcnoBusie cBeaenusi 00 ACY TII B xumuueckoil nmpombinuienHoctd. [Ipumepsr ACY TII B
XUMHUYECKON NMPOMBINUIEHHOCTH. OCHOBHBIE BBIBOIBI IO Kypcy. CoBpeMEHHbIE TEHICHLMH B
pazsutuu CY XTII.
4., O0béM y4eOHOH JUCIUNIMHBI:
4.1. Ounas popma:

B 3aueTHBIX B akagem.
By yueOHol paboThl eIUHNIaX qacax
OO0mas Tpy10eMKOCTh TUCIUIIJIUHBI 10 Y4eOHOMY 5,0 180
TJIAaHY
AyIUTOPHBIE 3aHATHS: 1,33 48
Jlexmu (Jlek) 0,89 32
[Tpaktnyeckue 3ansatus (I13) 0 0
Jlaboparopusbie 3austus (J1ab) 0,44 16
CamocrositesbHasi padora (CP): 2,67 96
CaMoCTOATEIbHOE U3YUYEHHE PA3/AEIOB IUCIUIIIMHbI 2,67 96
Bua uTOroBoro KOHTpoOJIsi: 3a4eT/3K3aMeH 1,0 9K3aMeH
(36)
4.2. 3aounas ¢opma:
B 3aueTHBIX B akanem.
Bun yae6HO# paboThI €QUHHLIAX yacax
OO0masi Tpy10eMKOCTh JUCIUIIJIUHBI M0 Y4eOHOMY 5,0 180
TUIAHY
AyIMTOPHBIE 3aHATHSI 0,78 28
Jlexmm (Jlek) 0,28 10
[Tpaktnyeckue 3anstus (I13) 0,22 8
Jlaboparopusie 3ansTHs (J1a0) 0,28 10
CamocrositeabHas padora (CP): 3,97 143
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI 3,97 143
Buja uToroBoro KOHTpOJIsi: 3a4eT/3K3aMeH 0,25 IK3aMeH
9)

4.4.2 JucuMIUINHBI BADHATHBHOM YacTH (00A3aTeJIbHbIE TUCHUTLINHBI)

AHHOTanuA padoveil MPOrpaMMbl TUCHHUILIHHBI
«OCHOBBI 5)KOHOMHUKH M ynpasJjieHus1 npoussoacrsom» (b1.B.O/1.1)

1. Heap AUCHUNIMHBI — TIOJy4Y€HHE CHUCTEMBI 3HAaHHK 00 DKOHOMHYECKHUX
3aKOHOMEPHOCTSIX (YHKIMOHUPOBAHUS IPOMBIIUIEHHOTO MPOU3BOJICTBA B CHCTEME
HaHHOHaﬂBHOﬁ 3KOHOMUMKU, 06yquI/Ie 9KOHOMHYECKOMY MBIIIJIEHUIO n
UCIIO0JIb30BAHUIO TTOTYYE€HHBIX 3HAHUH B MPAKTHYECKON JEATEIIbHOCTH.



2. B pe3yabrare wu3y4YeHHs JUCHMIUIMHBI oO0y4yalolMiici 10 mporpamme
0akaJjiaBpUaTa J10JIKeH
Ob6nadams cnepytomumu  obmekynbTypasiMH  (OK) u  mpodeccrnonansupivu  (ITK)
KOMIIETEHIUSAMU:
— CHocOOHOCTh HCMOJB30BAaTh 3HAHUS OCHOB OKOHOMHKH B PpasiIMuYHBIX cdepax
xusHenestensaoctu (OK-3);
— CHmocoOHOCTh aHATM3UPOBATh TEXHUYECKYIO JOKYMEHTAIHIO, TOI0NpaTh 000pyI0BaHHUE,
TOTOBUTD 3asBKU Ha MpHOOpeTeHrne 1 peMoHT obopynoBanus (I1K-9).
3namo:
— OCHOBBI ’KOHOMHKH B PAa3JIMYHBIX Chepax KU3HEeIEATSIbHOCTH;
— HOPMAaTHUBHBIE IIPABOBBIE AKTHI, PEIVIAMEHTUPYIOLIUE EATENbHOCTh IPEAIPUATHUS;
— MeTOJBI pa3pabOTKH ONEPaTUBHBIX U MPOU3BOACTBEHHBIX IIJIAHOB;
— METOJBI ¥ CIIOCOOBI OIUIATHI TPY/A.
Ymemo:
— COCTaBJIATH 3asBKU Ha 000PYI0BaHUE;
— COCTaBJISITh OTYETHI 110 BHIMOJIHEHUIO TEXHUUECKUX 3aJJaHU;
—  COCTaBJISITh TEXHUYECKYIO JOKYMEHTAIUIO;
— OpraHu3oBaTh pabOTY KOJIJIEKTUBA B YCIOBUSIX JEHCTBYIOLIETO IPOU3BO/ICTBA;
— TOTOBUTh MHCXOJHBIE JlaHHbIE JJs BbIOOpa M OOOCHOBAHHSA HAYYHO-TEXHUYECKUX U
OpPraHMU3alMOHHBIX PELIEHUI Ha OCHOBE IKOHOMUYECKOT'0 aHaJIMN3a,
— pa3pabaTblBaTh  OINEpaTUBHBbIE IUIaHbI  PabOT  MEPBUYHBIX  MPOMU3BOJCTBEHHBIX
MoJIpa3ieJICHHI.
Braoemy:
— MeToJaMM W HUHCTPYMEHTaMU MPOBEAECHUS HKOHOMMYECKOI'O aHajlu3a 3aTpar |
Pe3yJIbTaTOB JI€ATEIbHOCTH POU3BOACTBEHHBIX 10/Ipa3/IelICHUI;
— HHCTPYMEHTaMM IUIAHUPOBAHUS M BBIMOJHEHUS MEPONPUATHH 1O NPOU3BOJACTBY
IPOJIYKIIUH;
— OCHOBaMH SKOHOMHYECKHX 3HAHUI B Pa3IMYHBIX Cepax KUIHEACATSILHOCTH.
3. Kpartkoe conepikanue THCHMIIMHBI
Moayasb 1. Beedenue. Ocrnogul pbinounol 5KOHOMUKU
1.1 DxoHOMHUYECKHE TOTPEOHOCTH, O1ara U pecypchl. JKOHOMUYECKUE CUCTEMBI U UX CYIIHOCTb.
OO11ecTBEHHOE TPOU3BOICTBO M SKOHOMUYECKHE OTHOIIEeHUS. [[pon3BOICTBEHHBIE BO3MOKHOCTH
oOmiectBa M 3KOHOMHUYECKHil BbIOOp. KpuBas mnpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3aKoH
yObIBaroeil mpeaeabHON MOJIE3HOCTUM. THIBI M MOJENU SKOHOMHYECKUX CHCTEM. DJIEMEHT
HSKOHOMUYECKON cuctembl. TpaaunnonHas skoHomMHuueckas cuctema. CoOCTBEHHOCTh: (OPMBI U
IYTH UX IpeoOpa3oBaHUsL.
1.2 PpiHOYHBIH MeXaHHW3M crpoca u TnpemtoxkeHus. CoBepIIeHHas W HECOBEpIICHHAs
KOHKYpeHLUU. ToBapHBIN (pPBIHOYHBIN) THI OOIIECTBEHHOro Mpou3BoacTBa. CylIHOCTh U
yCIIOBUSI BO3HUKHOBEHHUS phIHKA. BU/bI pIHKOB U X cTpykTypa. @yHKIMK peiHKa. ToBap u ero
cBoiicTBa. Cripoc U IpeUIokKeHNE Ha pbIHKE. [[oHATHE «31aCTUYHOCTBY. DJIaCTUYHOCTH CIIpOca U
OpeIokKeHUs,, ToueuyHas M pAyroBas. CoBepllieHHass W HECOBEpPILIEHHAas KOHKYPEHLHUHU.
Momnononusi. Makcumu3anust npuObIIM MOHONOAUCTOM. OIUTronous.
1.3 TloHATHE HAMOHAIBHOW YKOHOMHKH, OCHOBHBIE MAaKPOIKOHOMHUYECKHUE NToKa3aTenu. [lonarus
COBOKYITHOTO CIPOCa M COBOKYITHOTO INpeIOKEeHHUs, (PAKTOPbI, BIMAIONINE HA UX U3MEHEHHS.
[Torpebnenuss u cOepexxkeHus. ODKOHOMUYECKHH Kpyroobopor. I[IpousBoacTtBo, oOMeH u
pacrtipenenenue. [Torpednenue, coeperxeHue, MHBECTULIMU TOBAPOB U YCIYT.
1.4 dunancoBas cucrema U (UHaHCOBas MOJIUTHKA oOmiecTBa. ['ocynapcTBeHHBIH OIOKET U
rocyznapcTBeHHbIN goar. Hanoru u Hanorosas cuctema.
Monayasb 2. DkoHomuueckue 0cHO8bl YNpasieHus npou3800CmeomM
2.1 IlpeanpusiTue Kak CyObEeKT PHIHOYHOIO X03sICTBA. DKOHOMUYECKHUE 3aKOHBI U1 OCOOCHHOCTH
UX TpOSABIEHUS Ha MpeanpusTuu. Poip crnenuamucta XUMHYECKOH MPOMBIIUIEHHOCTH.



[Ipennpusitie B cucTeMe pPHIHOYHOM HSKOHOMHUKH. [Ipenmpusitie — Kak CyOBEKT U OOBEKT
NPEANPUHUMATENBCKON  eATENbHOCTH.  3aKoHoJaTenbHass 0a3a  NpeanpUHUMATEIbCKON
nesTesIbHOCTH. HopMaTUBHO-TIPaBOBBIE aKThl, PETJIAMEHTUPYIOIINE AEATEIbHOCTh IPEIIPUSITHS.
OpraHu3allMOHHO-TIPaBOBbIe (HOPMBI MPEINPUHUMATENBCKON AEATENIBHOCTH U KPUTEPUH HX
BbIOOpa. POpMBI COOCTBEHHOCTH. BHEIIHSASA M BHYTPEHHSISI CpEAa MIPEAIIPUATHS.
2.2 MarepuanbHO-TexHUYecKas 0a3a mpousBoacTBa. CblpbeBasi U TOIUIMBHO-3HEpreTuyeckas 0aza
XUMHUUYECKHMX Mpou3BoJACTB. IIpom3BoAacTBEHHass mporpamma M IPOU3BOJCTBEHHAs] MOIIHOCTb
npeanpusaTus. KayectBo 1 KOHKYpEHTOCIIOCOOHOCTh MPOAYKIUH. DKOHOMUYECKOE 000CHOBAHNE
BbIOOpa CBIPbs M TOILIMBA. PecypcocOeperkenue. AnbTepHAaTUBHBIE HCTOUHUK CHIPBS U SHEPTHU.
Opranu3anus CKIaJCKOro X03sIMcTBa.
2.3 MatepualibHO-TEXHUYECKHE pecypchl npeanpustus. OCHOBHBIE POU3BOICTBEHHBIE (HDOH]IBI
XUMHUYECKUX HPEINpUATHNA: MOHATHE, Kiaccupukanus U cTpykrypa. IloHsartue u crpykrypa
OCHOBHBIX cpeAcTB. OIleHKa OCHOBHBIX CpeICTB. MeETOAbl OIEHKH OCHOBHBIX (DOHIIOB.
[Toka3arenn MCHOIB30BAHUS OCHOBHBIX IPOMU3BOACTBEHHBIX (oHmOB. M3HOC M amopruzanus
OCHOBHBIX (poHIOB. OueHkKa >PPEKTHBHOCTH HCIOIB30BAHUS OCHOBHBIX HPOH3BOJICTBEHHBIX
¢donnoB. Bocipon3BoacTBO OCHOBHBIX cpelacTB. OOOPOTHBIE CPEACTBA MPEAIPUATHS: TOHATHE,
coctaB W CTpykTypa. Hctounuku QopmupoBaHus 000pOTHBIX cpeiacTB. OOOpaunBaeMoOCTh
00OpOTHBIX cpelcTB. MarepuanbHble 3amacel Ha npennpustud. OnpeneneHue NOTPeOHOCTH B
00OpPOTHBIX CPEICTBAX.
2.4 Tpynosble pecypchl npeanpustus. Ilepconan npennpusitiss u ero crpykrypa. OCHOBBI
OpraHu3aly TpyAa Ha MpeanpusaTuu. DPPEeKTUBHOCTH MCIOIB30BAHUS TEpCOHANA U pabodero
BpeMeHu. [IpousBoauTenbHOCTh TpyAa U oruiata Tpynaa. OpraHuzainus 3apaOboTHOHM IJaThl Ha
npennpustud. CoctaB M CTPYKTypa IPOMBIIIIEHHO-IIPOU3BOJICTBEHHOIO  IIE€PCOHAIA.
[Tpon3BOUTENBHOCTh TPyZA: MOHATHE, IIOKA3ATENN U METOAbl u3MepeHus. VHauBuayanbHas u
OOIIeCTBEHHAs  NPOM3BOJAUTEIBHOCTh  Tpylda. PesepBel ©  (akTOpsl  MOBBIIICHUS
IPOU3BOIUTENBHOCTH TpyAa. DOopMBbI, CUCTEMBI U pa3Mep OIIaThl TPY/a Ha MPEANPHUITHN.
Monyab 3. TexHUKO-9KOHOMUYECKUL AHANU3Z UHIHCEHEPHBIX PeUleHUT
3.1 Jloxoxpl ¥ pacxojbl Ha IPOU3BOJICTBO, U PEATU3ALMIO IPOAYKIMH Npeanpustus. N3nepxku
IIPOU3BOJICTBA MPOJAYKIHMH (ce0eCcTOMMOCTb), NPUObLIb, PEHTAOEIBHOCTh U LIEHOOOPAa30BaHHUE.
[TonsTHe 3aTpaThl Ha MPOU3BOACTBO M pealu3aluio NpoaykKuuu (cebectommocTh). Buasl u
3HaueHue kinaccupukanuu 3arpar. CTpykTypa 3aTpaT Ha MPOU3BOJICTBO U PpeaTU3aLUI0
npoaykiuu. OcoOeHHOCTH pacyeTa 3aTpaT Ha IMPOM3BOACTBO M PEAIN3ALUI0 MPOAYKLIUHU B
KOMIUIEKCHBIX MPOU3BOicTBaX. OCHOBHBIE IyTH CHIXKEHHUS 3aTpaT Ha MPOU3BOICTBO MPOAYKLIUU.
Hoxonsl npeanpustus. [loHsTHe npuOBLIM M J10XOJAa NPEANPHUATHSA, METOJIbl HUX pacyera.
PenrtabenbHOCTD, €€ BUABI U MeTO1bl pacueTa. [1yTu noBbleHns npuObUd U peHTa0eIbHOCTH Ha
OPENPUATHIX.
3.2 lenooOpa3oBaHue U IeHOBas mnojuTUKa. lleHa Ha TPOAYKIMIO M IPUHLHUIIBI
neHooOpa3oBanus. Bunel nen. CTpykTypa IieHbl, cucTeMa LieH. B3auMocBs3U LieH U U3JIepiKeK.
IlenoBast monutuka. Pa3paboTka 1leHOBOW CTpaTeruu.
3.3 ®UHAHCOBO-KPEAUTHBIE OTHOLICHUS MPEeNNpUATHI U cucTemMa Hajmoroobaoxenus. [lonsTue,
cocTaB M CTpykTypa (uHaHcoB mpennpusatus. CymHOCTb, (YHKIMM M 3aJaud (UHAHCOB
npeanpustis. CoOCTBEHHbIE U 3aeMHbIe (DMHAHCOBBIE pecypchbl. bamaHc J0X0J0B M pacxXoJoB.
Hanorosast nmonutuka. [lpuHiunsl Hamoroo6noxenus. Hamorm u miaTexu, yCTaHOBIIEHHBIE
3aKOHOJIATeNIbCTBOM: BHJIbI, CTaBKHU, OOBEKTHl HAJOTOOOJOXKEHHS M CPOKM YIUIAThl Hajora B
OIOKET.

4. O0beM yueOHO AN CUMIINHBI:

4.1. Oynas dopwma:

Bun yue6HO# paboThI B 3agyernbix | B akagem.
CIMHUTIAX qacax
OO6mas TPy10eMKOCTh THCIIHILTHHBI 10 Y4eOHOMY MJIAHY 3,0 108
AyIUTOpPHBbIE 3aHATHS: 1,0 32
Jlexumu (Jlek) 0,45 16




[Tpaktrueckue 3ansatus (113) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
CamocTosITeIbHOC H3YUYCHHUE PA3/ICTIOB TUCIIUILUIMHBI 1,1 40
Bupa xouTpoJisi: 3a4er/3K3aMeH 1,0 IK3aMeH
(36)
4.2. 3aounas dopma:
Bun yaeOHO# paboThI B 3auyernsix | B akamem.
eAUHULIAX yacax
OO0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 3,0 108
AYAUTOpPHBIE 3aHATHS: 1,0 32
Jlexuun (JIek) 0,22 8
[Tpaktuueckue 3ansatus (113) - -
CamocrositesbHas padora (CP): 2,0 91
CaMocCTOsTEIbHOE U3YUEHUE PA3/IETI0B IUCIUILINHbI 2,0 64
Bua koHTpoOJIs: 3a4eT/3K3aMeH 0,25 9K3aMeH
©)

AHHOTaNUA padoyell MPOrpaMMbl TUCHHUILIHHBI
«IIpaBoBenenue» (b1.B.O/1.2)
1. Heau 1McuMNIMHBI — I0Jy4YE€HUE OCHOB IIPABOBbIX 3HAHUH, (HOPMUPOBAHHE PABOBOI
KYJbTYpbl aKTUBHOT'O, 3aKOHOIIOCIIYIIHOI'O FPAKIaHUHA.
2. B pe3yabrare wu3yYeHHs [IUCUMIUIMHBI OOy4YalolMiics 1O
0akaJjiaBpUaTa J10JIKeH

Obnaoams cnenyromumu oomekyabTypHbiMU (OK) komMneTeHuusIMu:
CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI IPABOBBIX 3HAHUN B pPa3IMYHBIX cdepax
nestensHocTH (OK-4).

3name:

OCHOBBI POCCHMCKOW IPAaBOBOM CHUCTEMBI U POCCHICKOIO 3aKOHOJATENbCTBA, OCHOBBI
OopraHm3aliii M (QYHKIMOHUPOBAHUS CYAECOHBIX M HWHBIX TMPABONPUMEHUTENBHBIX U
MIPaBOOXPAHUTENIbHBIX OPraHOB;

IIPaBOBBIE M HPABCTBEHHO-ITUYECKHE HOPMBI B chepe NpodeccnOHaTbHON e TeNbHOCTH;
IIPaBOBbIE HOPMBI, PEryJUpPYIOIIME OTHOIIEHHE 4YelloBeKa K YEeJIOBEKY, OOIIEeCTBY,
OKpY>Kalollen cpere;

mpaBa 1 00S13aHHOCTH TPaKIaHUHA;

OCHOBBI TPYJOBOI'O 3aKOHOJATEIIbCTBA;

OCHOBaMH XO3SIIICTBEHHOTO IIPaBa,

MIPAaBOBBIE ACTIEKThI MPO(ECCHOHATBHON AEATEIbHOCTH.

Ymemy:

HCIIOJIb30BaTh 3TUYECKHE M MPABOBHIE HOPMBI, PErYIHPYIOIINE OTHOIIEHUE YeOBeKa K
4eNoBeKy, OOILIECTBY, OKpY’Kalolel cpesie, UCIOIb30BaTh MpaBa U CBOOOBI YEIOBEKa U
rpa)<IaHWHA TIPH pa3paboTKe COLUATbHBIX MPOECKTOB;

UCIIOJIb30BaTh M COCTaBJISATh HOPMAaTHBHBIE M IPABOBbIE JOKYMEHTbI, OTHOCSIIHECS K
npodeccHoHabHOW ~ AEATeTBbHOCTH, MPEeANPUHUMATh  HEOOXOAMMBIE  MEphl K
BOCCTAHOBJICHUIO HAPYIIICHHBIX IPAB;

peain30BbIBaTh MpaBa M CBOOOABI 4YeNOBEKa U TpakKJaHWHA B PA3IMYHBIX cdepax
KHU3HEIEATEIbHOCTH;

JlaBaTh HPABCTBEHHYIO OLIEHKY KOPPYINLUOHHBIM MPOSBICHUSM.

Bnaoemy:

nporpamme



— TMIOJyYCHHBIMH TIPAaBOBBIMM 3HAHUSMH B TNpo(ecCHOHAIbHOM W MHBIX chepax
NEeATEIbHOCTH.
3. Kparkoe coaepixanue TUCHHUIIMHBI:

[Tonstre n npusHaku rocyaapcrsa. @opmel rocygapcrsa. @yHkuuu rocynapcrsa. [lonstue
U IIpu3HaKu rpaBa. OCHOBHBIE IIPaBOBbIE CUCTEMbI COBPEMEHHOCTH. [IOHATHE U BUIBI HICTOUHUKOB
npaBa. OnpeneneHue 3aK0Ha U MOJ3aKOHHBIX aKTOB. J(elicTBE HOPMATUBHBIX MPABOBBIX aKTOB
BO BpeMeHH. OOpaTtHas cuia 3akoHa. [IoHsTHE TPaBOBBIX HOPM, HX CTPYKTypa. Cucrema mpasa.
YactHoe u mybnnyHoe mpaBo. MaTepuaiabHOE M IpoleccyalibHoe MpaBo. lIpaBooTHomIeHME:
00BEKT, CYOBEKT U co/iepkaHue mpaBooTHoIeHH. FOpuandeckue hakTol.

Konctutynus — ocnoBHoit 3akoH Poccutickoit @enepanuu. deneparuBHoe ycrpoictBo PO.
Cucrema rocyJapcTBEHHBIX OPraHOB U IIPUHLMI paszaeneHus Biactei B PO. [lonsaTue rpaxaaHcTsa.
[Tpusnanue, cob0IcHIE, 3aIIMTa PABHBIX MPaB KEHIIUH U MYXYHUH KaK OCHOBHAsl 00S3aHHOCTh
rocy/1apcTBa.

[TonsTHe ¥ IpeaMeT aAMUHUCTpATHBHOTO MpaBa. Obmas xapakrepuctuka Kogexca PO 06
aJMMHHMCTPATUBHBIX IPABOHAPYUIEHUSX. AOMUHUCMPAMUSHbIE NPABOHAPYUleHUs: TIOHATUE U
NpU3HAKU. AOMUHUCIIPAMUBHAS OMBENCIMEEHHOCMb. TIOHSITHE U TpUHLUIIBL. [loHATHE, TpU3HAKU
Y BUJbl a/IMUHACTPATUBHBIX HaKa3aHUII.

[lonsiTHE M TpEeAMET YrOJIOBHOTO ITpaBa. Y T0JIOBHASI OTBETCTBEHHOCTh: IIOHATHE, OCHOBAHHE
BO3HUKHOBEHUSA. [lonamue npecmyniienus: TpU3HAKH, CTpyKTypa. CocTaB IpecTyIUICHUS.
Coyuacrue B npectyruieHul. OOCTOSTENBCTBA, UCKITIOYAIONINE TPECTYMHOCTh AesHus. [lonsTue,
Ueau U BUABl Haka3zaHuM. Yeonoenas omeemcmeennocmv 3a cogepuienue npecmynieHui.
YCIOBHOE OCYXKICHHE, OCBOOOXKICHHE OT YTrOJOBHOH OTBETCTBEHHOCTH. IIpemmer m 0OBEKT
KPUMHHAJIUCTUKU. MeToapl W 3aJaud KpUMUHAIUCTUKU. [loHATHE KpUMHMHAIMCTUYECKOU
UACHTU(DUKAIIHY. OOBeKTHI u BU/IbI KPUMUHAIUCTUYECKOM UICHTU(UKAIHH.
Kpumnnanucruueckas Texuuka. Kpumunanuctuueckas TakTHUKa.

DKOJIOTMYECKOE MPaBO: MOHATHE, IPEAMET METOJI U HICTOYHUKH 3KOJIOTHYecKoro npasa PO.
[lonsiTue, BUABI U CTPYKTypa HKOJOTMYECKHUX MPABOHAPYIICHUM, OTBETCTBEHHOCTh 3a HX
COBEpIICHHUE.

[Tonstue undopmanuu. OTBETCTBEHHOCTh 332 HAPYIICHHE 3aKOHOAATEIHCTBA O 3allUTE
uHpopmauuu. locynapcTBeHHass TallHa: TIOHATHE, 3allliTa, IPABOBOE pPETYJIHMPOBAHUE
roCyJapCTBEHHOM, ciy)keOHOM M uHON uHpopmauuu. KonduaenuumanbHass uHGOpMAaLUS:
MOHSTHE, BUBI U 3aIMTa. 3al[UTa IEPCOHATbHBIX JAHHBIX T'Pak/laHUHA.

IlonsTe, mnpeaMer M METOA TpakJaHCKOro mnpasa. [loHATHE TpakIaHCKOTO
IpaBoOTHOLIEHUs, ero  crnenu¢uka. CTpykTypa  IpakJaHCKOTO  MPaBOOTHOIICHHUS.
[TpaBoseeciocoOOHOCTh CYOBEKTOB TPa’KAAHCKOTO MPABOOTHOWIEHUS. ['paxiaHe Kak CyOBEKTHI
rpaxxaaHckoro npasa. u3nyeckue M IPUINYECKUE JIMIA: TIOHATHE, TPU3HAKY, KiacCu(UKaIMsL.
IOpunuueckue dakrel. [IpaBo cooctBeHHOCTH. [ToHATHE aBTOpCKOTO NpaBa. [loHsATHE MAaTEHTHOTO
npaBa. llonsarue wuHTemwiekTyabHOM coOcTtBeHHOCTH (MC) W UCKIIOYMTENBHOTO TpaBa.
Knaccugukarus NC. Cuctema npaBoBoif 0XpaHbl HHTEIUIEKTYaJIbHOW COOCTBEHHOCTH, aBTOPCKUX
Y TIaTEHTHBIX IPaB.

[TonATHEe XO34HCTBEHHOTO (TMpeANpPHUHUMATENbCKOro) mpasa. [Ipenmer X03sHCTBEHHOTO
(mpeAnpUHUMATENBCKOI0) MpaBa, MPU3HAKH, METOJbl NPaBOBOTO peryiaupoBaHud. [loHsTue
XO35IICTBEHHO! U NPEANPUHUMATEIBCKON AESATEIbHOCTH.

[IpaBoBoe perynupoBaHHe CeMEWHBIX OTHOLICHMH. 3aKiIIOYeHHE W MpeKpalleHue Opaka.
[IpaBa u 00s13aHHOCTH poauTenel u aeteil. AmMMeHThl. @OPMbI BOCIUTAHUS JETEH, OCTaBIINXCS
0e3 morneyeHus: poAUTENeH.

IIpenmer u meToq TpyAoBOro npasa. TpyaoBOi AOrOBOP: MOHATHE, CTOPOHBI, COAEPKAHUE.
Pabouee Bpems. Bpems otasixa. Tpynosie ciopsl. JucuumiHa Tpyaa.

Ilonsatne m wucroku koppynuuu. HopmaruBHoe omnpeneneHue Koppynuuu. llpnumnsl
pacnpocTpaHeHus: koppyniuu. Hakasyemble u HeHaka3zyemble (Gopmbl koppyniuu. CKpbIThbIE
(;marentHble) (GopMbl Koppynuuu. DOpMbl KOppYNUUHU-TIpECTyIICHUS. DPOpMbl KOPPYMIHUU-
npoctynka. P@opMbl MOJUTHYECKOW Koppynuuu. HopMmaTuBHBIE NpaBOBBIE aKThl B cdepe



MPOTUBOACUCTBUS  KOPPYIIIIHH.

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

®enepanbublii  3akoH  oT 25.12.2008 Ne

273-d3 «O

Bupl yueOHOM paboTh B 3aueTHBIX B akagem.
eIUHHIIAX yacax
O0masi Tpy10eMKOCTh JHCIUILIHHBI 110 Y4eOHOMY IIAHY 3,0 108
AyIUTOPHBIE 3aHATHSI: 0,9 32
Jlexumu (JIex) 0,45 16
ITpaktuyeckue 3ansatus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Bua koHTpOJIA: 3a4eT / IK3aMeH 3ayer
4.2. 3aounHas dopma:
Bunsl yueOHoI paboThI B 3auetHpix | B akanewm.
eIMHULIaX yacax
OO0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,11 4
Jlexumu (JIek) - -
[Tpaktuueckue 3ansatus (I113) 0,11 4
CamocrositesbHas padora (CP): 2,78 100
Bupa xouTpoJsi: 3a4er / 3k3amMeH 0,11 3auer
(4)

AHHOTaIUA padoyeii MporpaMMbl U CHUTITHHBI

«Teopus BeposiTHOCTEl M MaTemaTudeckas cratuctuka» (b1.B.O/1.3)

1. Heap aucuMminHbl — GOPMUPOBAHUE y CTYACHTOB CHCTEMBI OCHOBHBIX TOHSTHH,
UCIIONIB3YEMBIX NIl TIOCTPOCHHUS BaXKHEHIIMX MaTeMaTHYECKHX MOJENei, U yMEHHUS
HCII0JIB30BATh MATEMATHYCCKUEC MCTOABI AJIA OIMMCAHUSA PA3JIMYHBIX IMIPOICCCOB.

2. B pesyabraTre H3y4YeHHd
0akajaBpHUaTa q0JI’KeH:

AUCHHUIIJIMHBI

o0yuyarmuiics

Obnaoams cnepyromumu npodeccuonanbubMu (I1K) komnereHusamu:

mo

nporpamMmme

—  CIIOCOOHOCTBIO IJIaHUPOBATh U MPOBOAUTH (1)I/ISI/I‘ICCKI/IG U XUMHWYCCKUEC SKCIICPUMCHTHI,

MIPOBOAMUTH 00PaOOTKY MX PE3yIbTaTOB U OLIEHWBAThH MOTPEITHOCTH, BBIIBUTATh TUTIOTE3bI
W yCTaHABJIMBATh TPAHMIIBI WX TPUMEHEHHUsS, MPUMEHSATh METOIbl MaTEeMAaTHYECKOTO
aHallM3a U MOJEIUPOBAHUS, TEOPETHUECKOTO U SKCIIepuMeHTaibHoro uccnenoanus (ITK-
16).

Buame:

OCHOBBI TEOPUHU BEPOATHOCTEH U MAaTEMAaTUYECKOM CTaTUCTUKH,

MaTEeMaTHYECKHE TCOPHH U METOJIbI, JIOKAIINEe B OCHOBE MOCTPOCHHUS MATEMATHUECKUX
MOJIENEH;

OCHOBBI IPUMEHEHHSI MATEMAaTHYECKUX MOJIeJIeH U METO/IOB.

Ymems:

BBIOMpATh MAaTEeMaTHICCKUE METO/IbI, IIPUTOTHBIC TS PEIICHUST KOHKPETHOM 3a/1a4U;
HCIIOJIb30BAaTh MAaTEMATHUCCKHUE MOHATHS, METOABI U MOJICITH IS ONMCAHUS PAa3TMIHBIX
MIPOIIECCOB;

BBISIBJISITh MaT€MaTHYECKUE 3aKOHOMEPHOCTH,
MIPOILIECCOB,

WCIIOJIb30BaTh OCHOBHBIC METO Il CTATUCTHICCKOH 00pabOTKY JTAHHBIX;
MPUMEHSITh MaTeMaTHYECKHE 3HAHUS Ha MEXTUCITUTUIMHAPHOM YPOBHE.
Bnaoems:

JexKalnume B OCHOBC KOHKPCTHBIX



— OCHOBaMH (pyHIaMEHTAJbHBIX MAaTEeMAaTHUYECKUX TEOPUH M HABBIKAMU HCIIOJIb30BAHUS
MaTeMaTHYECKOro anmnapara;
— METOJaMHM CTaTUCTHYECKOW 00paboTKH HHPOPMALIUH.

3. Kparkoe conep:kanue 1MCUMNIMHBI
1. Teopus eeposmnocmeii. Cnyuaiinvie 8e1UYUHbL U UX 3AKOHBL PACNPEOeeHUS.
[Ipeamer Teopunm BeposTHOcTed. CiydaiiHble COOBITHSA. [IpOTHBOIOIOXKHBIE COOBITHSA.
HezaBucumbie coObitua. OtHocuTenbHass dacToTa. Kiaccuyeckoe ¥ TeOMETpHUYECcKOe
ONpENETICHUE BEPOSITHOCTU. OJIEMEHTApHAs TEOpUsl BEPOATHOCTEH. MeTOoIbl BBIUUCICHUS
BeposATHOcTe. [IpocTpaHcTBO  3nemeHTapHbIXx coOblTHi. Kiaccuueckoe —ompezneneHue
BEPOATHOCTH. Aredpa COOBITHIA: TEOPEMBI O BEPOSITHOCTU CYMMBI COOBITHI, TPOTUBOIOJIOKHBIX
COOBITHH, CyMMa BEpOATHOCTEH HECOBMECTHBIX COOBITHIA, OOpa3yloImuX MOJHYI TpPYIILY.
AKCHOMAaTHYECKOE OmpeneseHne BepOATHOCTU. CTaTUCTUYECKOE OIpPEACIICHHE BEPOSITHOCTH.
VYcnoBHasg BeposATHOCTh. TeopeMbl O BEpOSTHOCTU MPOM3BEACHUS 3aBUCUMBIX U HE3aBUCHUMBIX
coopiTuid. [lonHas BeposiTHOCTh. [loBTOpHBIE McnbITaHusA. Popmyna bepuymnu. JlokanpHas u
UHTErpajibHas Teopemel Myaspa-Jlamiaca. @opmyna [Iyaccona.
[TonsiTue ciaydailHOW BenWYWHBI. JIMCKpPETHBIE M HEMPEPBIBHBIC CIyYailHbIE BEJIWYMHBI. 3aKOH
pacnpeneneHus ciaydaiiHoM BenuuuHbl. DYHKIUS pachnpesesieHus, €€ CBOMCTBa, TIpaduk.
[I10THOCTH pacmpeneneHnus HEMPEPbIBHOM CIydyallHOW BENWYUHBI (IUIOTHOCTH BEPOSITHOCTH).
dopmyna A1 BEPOATHOCTH IIOIAJaHUs HENPEPBIBHOM CIIy4aiiHOM BEJIMYMHBI B JAHHBIA UHTEPBAJL,
BBIPQXEHHBIN Yepe3 INIOTHOCTh BEPOSITHOCTH, TEOMETPUYECKUI cMbICT (hopmyinbl. bBuHOMuanpHoe
pacnpenenenue, pacnpenenenue IlyaccoHa, paBHOMEpHOE paclpeiesieHHe, HOpMalbHOE
pacnpeneneHne, YKCIOHEHINAILHOE pACIIPEICICHHE.
2.Mamemamuueckas cmamucmuxa.
[Ipeamer mareMaTtnyeckod cTaTUCTUKU. (OCHOBHBIE 33/layd MaTE€MAaTHYECKOW CTATHCTHKHU.
Bri6opounsiii Mmetoa. Cratucruyeckoe onucanue. Beibopku. ['mcTorpamMma v MOJUTOH 4acToT.
Craructuueckas (amnupudeckas) GyHKUIUS pacipeneiaeHus. BeIOOpoYHbIe XapaKTepUCTUKH U X
pactnpenenenusi. CocrositenbHble, 3((EKTHBHBIE CMEIIEHHBIE W HECMEUICHHBIE OICHKH
napameTpoB. CTaTUCTHYECKOE CpeiHee, CTATUCTUYECKAass JUCIIEPCHUS U CTaTUCTUUYECKOE CpeHEe
KBaJIpaTUYHOE KaK TOYEYHbIC OLICHKH HEM3BECTHBIX: MATEMATUUYECKOTO OXKUIAHMSI, TUCIEPCUH,
CPEIHEr0 KBaJpaTUYHOIO OTKJIOHEHHMs. JlOBEpHUTEIbHBIE MHTEPBAIBI U MHTEPBAIbHBIE OLIEHKH.
JloBepuTenbHbIE OLEHKH HEM3BECTHOM BEPOSITHOCTH IO OOJbIIUM BbIOOpKaM. JloBepuTenbHas
OLICHKa MAaTe€MaTH4eCKOro OKHMJAHUS NpU HEU3BECTHOW Aucrnepcuu. [loBepuTenbHas OLEHKA
CpeIHEero KBaJIpaTUYHOro OTKJIOHeHHus. TouHble BbIOOpOuHBIE pacnpezaeneHus: CtproneHTa (t-
pacnpenenenue), Pumepa-Crenekopa (F-pacnpenenenue), Ilupcona ()?-pacupeneseHue).
[IpoBepka cTaTUCTHMUECKMX TIHMIOTe3. MaremMaTH4ecKHe METOAbl IMPOBEPKU CTATUCTHUYECKHUX
TUIOTE3. DIEMEHTBI TEOPUU KOPPEISALIUU.

4. O0beM yueOHOI TMCUUTIIUHBI:

4.1. OuHas popma:

Bunpl yue6HOI paboThI B 3aueTHBIX
B akanmem. gacax
eIMHUIIAX
O0masi TPy10eMKOCTh JUCHUILUINHBI 110 y4e0HOMY TJIAHY 3,0 108
AyIuTOpHBIE 3aHSITHS: 1,33 48
Jlexmmm (Jlek) 0,44 16
[Mpaktuueckue 3auatus (I13) 0,88 32
CamocrositeabHas padora (CP): 1,67 60
3ayer ¢
Bujx xoHTpoOJsIA: 3aueT/IK3aMeH - .
OIIEHKOi

4.2. 3aounas popma:



Bunpl yueGHO# paboThI B 3adeTHBIX
B akazeM. yacax
CIIUHUIIAX
OO0mas Tpy10eMKOCTh JUCHHUILINHBI 110 y4e0HOMY IJIAHY 3,0 108
AyIUTOPHBIE 3aHATHSI: 0,33 12
Ulexmum (Jlek) 0,11 4
[TpakTuaeckue 3anstus (I13) 0,22 8
CamocrositeabHas padora (CP): 1,67 92
3auer
Buj KOHTpOJIsI: 3a4eT/3K3aMeH 0,11 4)

AHHOTanuA padoyeil NPOrpaMMbl TUCHHUILIHHBI
«JlomostHuTeNbHBIE IJ1aBbI Oprannyeckoil xumum» (b1.B.0O/1.4)

1. Heab aucuUUIUIMHBI — TpuoOpeTeHHe OOyYalOUIMMUCA 3HAHUH O CTPOCHUH
OpPraHUYECKHUX COEAMHEHUH, OCHOBHBIX XMMUYECKHX CBOWCTBAX pa3jMYHBIX KJIaCCOB
OpPraHWYECKHUX COCTUHEHUH M METOAAX WX IMOJyYeHHS, KaK MPOMBIIIICHHBIX, TaK H
71a00paTOPHBIX.

2. B pe3yabrare wu3y4YeHHs JUCHMIUIMHBI oO0y4yaloluiicsi 1O mporpamMme
0akaJjiaBpuaTa J10JIKeH:

Obaaoams crienyromumu npopeccuonansabive (ITK) komMneTeHIusIMHE:

CIOCOOHOCTBIO IUIAHUPOBATh M MPOBOAUTH (PU3MUYECKHE M XUMHUYECKUE IKCIEPUMEHTHI,

MIPOBOJIUTH 00pabOTKY MX Pe3yJIbTaTOB M OIICHUBATH MOTPEITHOCTH, BBIIBUTATH TUIOTE3bI

yCTaHaBJIMBaTh I'PAHUIIBI UX IPUMEHEHUS, IPUMEHATh METOIbl MATEMAaTUYECKOT0 aHATN3a

Y MOJICJIMPOBAHUS, TCOPETHUECKOTO U dKCIIepUMeHTalIbHOTO Hccienoanus (I1K-16)

TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHMSI CBOMCTB XMMHYECKHUX 3JIEMEHTOB, COCIAMHEHHH U

MaTepHaJiOB HA UX OCHOBE UIS PEUICHHUs 3a1a4 npodeccruoHanbHon nesitensHoctr (ITK-

18)

TOTOBHOCTBIO HM3Yy4aTh HAyYHO-TEXHUYECKYIO HMH(POPMAIUIO, OTEYECTBEHHBIH |

3apyOeXKHBIN ONBIT 110 TemaTrke uccnenoBanus ([TK-20).

3nams:

TEOPETUYECKHE OCHOBBI CTPOEHHUS U CBOMCTB pa3jIMYHBIX KJIACCOB OPraHMYECKUX

COCIUHCHMUIA,

CHocoObl TOJIy4YEHHs] M XHMHYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX

COCIUHCHMUIA,

OCHOBHBIE MEXaHHU3MBbI IPOTEKAHUS OPTaHUYECKUX PEeaKLUii;

Ymems:

OPUMEHATh TEOPETUUECKHE 3HAHUSA /ISl CHHTE3a OPTaHUYECKUX COEIMHEHUI pa3IndHbIX

KJIACCOB;

aHaAJIM3UPOBATh U NPECKa3bIBaTh PEaKIMOHHbIE CBOMCTBA OPraHUMYECKUX COEAMHEHUIH;

COCTABIIATH CXEMBI CHHTE3a OPTaHUYECKUX COCIMHEHNH, 3aIaHHOTO CTPOCHUS;

Bnaodemu:

OCHOBaMH HOMEHKJIATYPHI U KIaCCUPUKAIIH OPTAaHUIECKUX COCTUHEHH;

OCHOBHBIMH T€OPETHUUYECKHUMHM MPEJCTABICHUSAMHU B OPraHUUECKOW XUMUHU;

HaBBIKAMU 00OCHOBAHUS PAIMOHAIBHBIX CIIOCOOOB MOTYYCHUST OPTaHUIECKHUX BEIIECTB.

3. Kpartkoe conepxanue THCHMIIIMHBI

["anoreHonpon3BOaHEIE. Knaccudukamms. Howmenxkiarypa. Anxui- u
ATWITATOTeHUIbl.apoMaThuecKkue  ramoreHuasl.  M3omepus. Homenknmatypa. CrocoObl
nonyudeHnus. [IpocTpaHcTBEeHHOE M 3JIEKTpOHHOE cTpoeHue. dusznueckne cBoicTBa. Peakumn



HYKJICODUIBHOTO 3aMEIIeHus U OTieruieHus. [loHsATHEe HYKICO(pMIBHOCTH U OCHOBHOCTH
peareHTOB. AMOUICHTHBIE HyKJIeo(uinbHble peareHThl. CHHTE3.
DNEeMEHTOOPraHUYECKUE COEAMHEHUs. THUIbl CBSI3€H B 3JIEMEHTOPIaHWYECKUX COETUHEHMSIX.
CrnocoObl TOJIY4eHHS! JIMTHH- W MarHMHOpPraHUYecKuX coeauHeHui. Peaknwms ['punbspa,
MexaHu3M. Peakiuy ¢ KapOOHUIbHBIMU COEUHEHUSIMH.
Crnuptel. ®enonel. [IpocTeie a¢upbl. DnokcucoeAMHEHUsA. ANbACTHIBI, KETOHBL. KapOoHOBBIE
KHCIIOTBI U MX INPOM3BOAHBIE. B KaXXIOM Kjacce paccMaTpUBAOTCS CIEAYIOLIUE pa3JIebl:
U30MepUsi, HOMEHKJIaTypa, (GuU3MYEeCKHe U XHUMHUYECKHE CBOWCTBA, CHOCOOBI MOJy4YEHUS.
Mexanusmsl peakuuii. CUHTES.
KapOoHoBbIe KHUCIOTHI U MX MPOU3BOJHBIE. B KaxaoM Kiacce paccMaTpUBAIOTCS CIEAYIOLIUE
paszenbl: U30Mepus, HOMEHKIIATYpa, PU3HUECKUe 1 XUMUYECKHE CBOICTBA, CIIOCOOBI MOTyYCHHS.
Mexanu3mbl peakiuid. CuHTe3.
ManonoBeiii  3¢up. Ilomyuenme. Crpoenme, CH-KucnmorHocts. Peakuuu KkoHaeHCAu
MaJIOHOBOTO 3(rpa U MaJIOHOBOM KHCIOTHI C ajbAerujaMu. AMUHOKHUCIOTHI. JlMKapOOHOBBIE
KHCJIOTBHI.
A3oTcoaepkalue  COeIMHEHMS. Hutpocoenunenus. Amwusbl. B kaxaom  kiacce
paccMaTpuBarOTCA CIEAYIOLIUE Pa3Aeiibl: H30MEpUsl, HOMEHKIIATypa, GU3NUECKUE U XUMHUECKUE
CBOICTBa, cCIOCOOBI ONyueHusl. MexaHu3Mbl peakuuid. CUHTES.
A3a- 1 1Ma30COeIUHEHUS.
[TonyyeHnue nua3ocoeqMHEHUN peakIUell IUa30TUPOBAHUS: YCIIOBHS MPOBEACHUS pPEaKLUH U
MexaHu3M. Pusnueckne cBoOWCTBA. XUMHMUYECKHe cBoucTBa. [lonydyeHne wu mnpuMeHEHUE
azocoenuHeHui. CUHTES.

4. O0beM y4ueOHOU TMCUUIIIUHBI:

4.1. Ounas dopma:

B 3auetHbix | B akageM. yacax
Bun yuebnoit paboTbl eINHULaX

OO0mas Tpy10eMKOCTb JUCHUILIUHBI 110 Y4eOHOMY 6,0 216
TUIAHY
AyIMTOPHBIE 3aHATHS: 2,22 80
Jlexruu (JIek) 1,33 48
[Tpaktuueckue 3ansatus (I113) 0,89 32
JlabopaTopnsbie 3ansartust (J1ab) - -
CamocrositesbHas padora (CP): 2,78 100
Jlpyrue BUJbl CAMOCTOSITENIbHONM PabOThI 2,78 100
Buja xoutpoJisi: 3a4er / 3k3amMeH 1,0 IK3aMeH

(36)

4.2. 3aouynHas ¢opma:

B 3auetHpix | B akageMm. gyacax

Bun yuebHoit paboTbl €IUHULIAX
O0mas Tpy10eMKOCTb JHCHUILINHBI 110 y4eOHOMY 6,0 216
IJIaHY
AyIUTOPHBIE 3aAHSITHSI: 0,5 18
Jlexumu (JIek) 0,28 10
[Tpaktryeckue 3anstus (I13) 0,22 8
JlaGoparopusie 3ausaTHs (J1ab) - -
Camocrositesbaas pa6ora (CP): 5,25 189
Jlpyrue BUbI CaMOCTOSITENBHON pabOThI 5,25 189
Buja koHTpoJIsi: 3a4eT / IK3aMeH 0,25 IK3aMeH

9)




AHHOTaNUA padoyeil MpPOorpaMMbl M CHUIITTHHBI
«MHCcTpyMeHTa/IbHBbIE METOABI XUMHYeCcKoro anaan3a» (b1.B.0O/1.5)

1. Heab iucuMnMHbI — IproOpeTeHne 00yUyaroIUMUCs 3HAHUN 110 OCHOBHBIM IpyIIIam
METOZIOB ~ XMMHUYECKOTO  aHaju3a, Hauboyiee  IMIUPOKO  MPUMEHSEMBIX B
IOPOMBIIIICHHOCTH M MCCIIEJOBAaTENbCKOM  paboTe, a TakkKe KOMIETEHLUH,
HEOOXOJUMBIX XMMHUKAM-TEXHOJOIaM BCEX  CIIELMAIbHOCTEH I pELICHUs
KOHKPETHBIX 3a/1a4 XMMUYECKOI'0 aHaIM3a.

2. B pe3yabrare wu3y4YeHHs JUCHMIUIMHBI 0OO0y4yalolMiici 1O mporpamMme
0akaJjiaBpUaTa J10JIKeH
Obaaoams crnenyromumu npodeccuonansabiMu (I1K) KomMmeTeHIIusIMu |

— CIIOCOOHOCTBIO IIPOBOJAUTH AaHAJINU3 ChIPbS, MaTEpPUAIOB U TOTOBOW IPOAYKLUH,
OCYILECTBIIATH OLIEHKY pe3ynbraToB aHanu3a ([1K-10);

— CIIOCOOHOCTBIO IUIAHUPOBATh M IMPOBOJUTH (PU3UUECKUE U XMMHUYECKHE SKCIIEPEMEHTHI,
IPOBOJIUTH 00PAaOOTKY pe3ysIbTaTOB M OLIEHUBATH MOTPEIIHOCTH, BBIIBUTATh THIIOTE3bI U
U YCTaHaBJIMBATh TPAHULBl UX MPUMEHEHHUS, NMPUMEHATh METOJbl MaTEeMaTHYECKOro
aHaJIM3a U MOJEJIMPOBAHUS, TEOPETUUECKOT0 U SKCIIEpUMEHTaIbHOro ucciaeaoanus (I1K-
16);

— TOTOBHOCTBIO IPOBOJUTH CTAHAAPTHBIC U CEPTU(DUIIMPOBAHHBIE UCIIBITAHHUS MaTEPUAIOB,
u3Jenuil u TexHojaoruueckux nporeccos (ITK-17);
3namo:

— TEOPETHYECKHE OCHOBBI METO/I0B MHCTPYMEHTAJIbHBIX METOJOB XMMHUYECKOIO aHajIn3a
(MMXA);

— npouecchl (POPMUPOBAHUS aHATUTUYECKOTO CUrHaia B pa3nuuHbix UMXA;

— paccMOTpeHHe MPUHLUIIOB U3MEPEHUH B CTaHApPTHBIX NMpUOOpax;

— ocHoBbI MeTposoruu MUMXA B cootBercTBuu ¢ pekoMenaauusimu MIOITAK.

Ymemu:

— IPUMEHATH NPUOOPETEHHbIE TEOPETUYECKHE 3HAHUS U IPAKTUYECKUE HABBIKU B
npo¢eCCUOHATIBHON NEATEIbHOCTH Ul PELICHUS KOHKPETHBIX XUMHKO-aHAINTHYECKUX
3a/1ay;

Braoemy:

— wmetogonoruei UMXA, mHMpOKO HCHOIB3YEMBIX B COBPEMEHHON aHAIUTUYECKOU
IIPAKTHKE;

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

— OLIEHKOW BO3MOKHOCTEHM METO/1a aHAJIN3a,

— OCHOBHBIMHM CHOCOOAMHM METpPOJIOTHUECKON 00pabOTKH pe3yabTaTOB KOJIMYECTBEHHOTO
XUMHYECKOTO aHAJIN3a.

3. Kpartkoe conepixanue TuCHUIIMHBI:

Oo6mas xapakrepuctuka MMXA. OcCHOBHbIE MCTOYHHKH IOTPEIIHOCTEH pe3yabTaToB
aHayIM3a M crocoObl ux oneHku. OneHka npejaena oOHapYKEHUsI C HCIOIb30BaHUEM (OPMYJIbI
Kaiizepa 1 craHAapTHOrO OTKJIOHEHHS MUHHUMAaIbHOrO aerexkrtupyemoro cursaia no MIOITAK.
JluneiHbIN AUana3oH onpeaensieMblx KoHIeHTpauil. CtanaapTHble 00pa3bl cocTaBa. OCHOBHBIE
AHAJTUTUKOMETPOJIOTUYECKUE XaPAKTEPUCTUKU METOJOB U PE3yJibTaTOB aHaIM3a, CHOCOOBI MX
OIICHKM: TIpenen OOHapyX)eHus, KOd(D(PHUIMEHT UyBCTBUTEIBHOCTH, TPAHUIIBI JHATIA30HOB
OIIpEACIAEMBIX COAECPKAHUM, CENIEKTUBHOCTD, IPELIU3UOHHOCTD, MIPABUIIBHOCTb, 3KCIPECCHOCTb.
Metonasl mpo6ooTOOpa, pasaeneHuss 1 KOHIIEHTPUPOBAHUS BEIIECTB.

Metononorus UMXA. ITpueMbl KOJIMUYECTBEHHBIX U3MEPEHUN (METOJ I'pagyHpOBOYHOMN
3aBHCHUMOCTH BHEIIHETO W BHYTPEHHETO CTaHAapTa, METOJ J00aBOK). AHAIUTHYECKHE U
METPOJIOTHUECKUE XaPAKTEPUCTUKU PA3IMYHbIX WHCTPYMEHTAJIbHBIX MeToJ0B. [loHsTHe 00
aTTecToBaHHOM MeToauke. [IpoGiemsl BeIOOpa MeToa aHanu3a. O6o0meHusie cBenenus o [OCT
P UCO 5725 (2002).



OOmiast ~ xapakTepUCTHKA  CIEKTPaJbHBIX  METOJOB  aHanu3a. Kiaccugukaus
CHEKTpaJIbHbIX METOAO0B aHanu3a. [lonmydyeHune XWMUKO-aHAIUTHYECKOW HHQOpMaUKU MpU
B3aMMOJEHCTBUM 3JIEKTPOMAarHUTHOI'O M3JIyYE€HHUS C BEIIECTBOM. ATOMHAas M MOJEKYJspHas
cnekTpockonus. AGCOpOIIMOHHbBIE U SMUCCUOHHBIE METO/IbI aHAIH3A.

ATOMHO-?MHUCCHOHHBIM CHEKTPaJbHBI aHamu3. TeopeTH4YecKHUe OCHOBbI aTOMHO-
SMUCCHOHHOTO CHEKTpajbHOro aHanuza. VcrouHuku BO3OYyKIeHHs criekTpoB. KauecTBeHHas
XapaKTEepUCTHKA AHAJIUTHYECKOro CUrHajia. MHTEHCHMBHOCTh CHEKTpPajbHBIX JIMHUI Kak Mepa
coJiepkaHus dyieMeHTa B mpobe. DakTopsl, BIUAIONINE HA UHTEHCUBHOCTD CIIEKTPAJIbHBIX JTMHUM.
CriektpanbHble TPUOOPBHI M CHOCOOBI PETUCTPAIlMHM CIIEKTpa. pacmuppoBKa SMUCCHOHHBIX
CHEKTPOB M HACHTU(UKALUS SJIEMEHTOB MO MX CHEKTpaM. ATOMHO-DMHCCHOHHBIM aHAIU3 C
MHIYKTHBHO CBA3aHHOM m1a3mMoii. KonnyecTBeHHBIN aHan3. ATOMHO-3MUCCHOHHAs (POTOMETPHS
nameHu. ['a30Bble 1aMeHa Kak BUAbI HU3KOTEMIIEpaTypHOH I1a3Mbl. biiok-cxeMa 1miaMeHHOro
¢doromerpa. Bo3MOKHOCTH METOJla M €r0 OTPaHWYCHUs. AHUOHHBIA U KaTHOHHBIA 3(PQPEKTHI.
O6acTu NpUMeHEeHusl.

AToMHO-abcopOronHast  cnektpomerpus. OOmas  xapakTepucTHKa MeToja H
aHAIUTUYECKOro curHaia. [lornomienne aneKTpOMarHuTHOTO U3Iy4eHHsI CBOOOHBIMUA aTOMaMHU.
brok-cxema mpubopa. Mcrounuku MoHOXpomaruueckoro musinydeHus. CrocoObl aTOMH3alUU
npoObl. CpaBHEHHE AaHATTUTHYECKUX XapaKTEPUCTUK METOAOB aTOMHOI abcopOLuU M aTOMHOMN
AMHUCCHH.

AHanuTUYecKass MOJEKYJSIpHAsl CIEKTPOCKOMHUs. MeToabl ONTUYECKONW MOJIEKYJISIPHOMI
CHEKTPOCKONUU. XapaKTEpUCTUKA aHAIUTUYECKOro curHaina. [lormouienue 31eKTpOMarHuTHOTO
U3JIy4CHHUS] MOJIEKYJIaMH. DJIEKTPOHHBIE MEPEXOJbl U CIEKTPhl MOIJIOLIEHUS MOJIEKYJ. 3aKOH
byrepa-JlamGepra-bepa. Momnspabiii ko3 duruert noriomeHus. CrnekTpoGoToMeTprudecKuii 1
dboromeTpuueckuit ananu3. ONTUMU3ALNS YCIOBUNA aHATUTHYECKUX onpeeneHuid. OTKIOHSHHUS
ot 3akoHa byrepa-JlamGepra-bepa. Anmaparypa aiist crieKTpo- u GOTOMETPUICCKUX U3MEPCHHUI.
TouHocTh pe3ynbTaToB GoToMeTpuueckux ompeneneHuil. udbdepenumnansuas QGoromeTpus.
MeTto/1bl ClIEKTPOPOTOMETPUYECKOTO TUTPOBAHHUS.

Onyopumerpudeckuii ananus. [Ipupona aHanutuyeckoro curHana (ayopeclueHUIUd U
dochopecuennmu. KBaHTOBBIH W JHEPreTUYECKWi BBIXOABI. MaKTOpHI, BIUSAIONIME Ha
UHTEHCUBHOCTh  (iayopecuenuuu. TemmepaTypHoe W KOHILEHTPALlMOHHOE  TYyLICHHE
¢byopecueHIIMN. 3epKalbHAas CUMMETPHS CIEKTPOB IMOTJIOLIEHUS M MCIyCKaHus (IPaBHIIO
JlepmnHa). 3akoH BaBwiioBa. Cxema QuyopuMeTpudeckux u3MepeHuid. Boibop mepBuYHOro u
BTOPUYHOTO CBETOQMIBTPOB. [ pagynpoBodHast 3aBUCUMOCTb U KOJIMYECTBEHHBIN aHAIIU3.

TypOunumerpudeckuid u HederoMeTpuueckuil Meronsl aHanu3a. PaccesHue cBeTa
qucnepcHbiMM — cucreMaMu. CBsI3b  ONTUYECKOM  IUIOTHOCTH — JWUCIEPCHOM  CUCTEMBI C
KOHIIEHTpanuei onpenensemoro Bemecrsa. Koapoumnuent myrHoctu cucteMsl. TeopeTrnueckue
OCHOBBI TypOuguMeTpun U HepenomeTpuu. YpaBHeHue Panes. CpaBHUTENIbHAS XapaKTepUCTUKA
AHAJTUTMYECKUX CUTHAJIOB B TypOuauMeTpuu U Hederomerpun. TpeboBaHMsl, MpeAbABIsIEMbIE K
MCIIOJIb3YEMBIM aHAIUTUYECKUM PEAKIIHSIM.

OOmiast xapakTepuCTHKa JIEKTPOXMMUYECKMX METOJIOB aHalu3a M UX Kiaccu(uKaius.
Knaccudukanus 5>71eKTpoloB B 3IMEKTPOXMMHMUYECKHX MeTojaax aHanu3a. [lomspuzyembie u
HENOJIIPU3yEMbIE 3JIEKTPObl. VcIosb3yeMble XUMUYECKHE M DJIEKTPOXMMHUYECKHE pEaKLuH,
TpeOOBaHUs, MPEIBABIIEMbIC K 9TUM peakiusaM. Bo3zmoxunoctn IXMA.

KonnykToMeTpus u KOHIyKTOMETpHUUecKoe TUTpoBaHue. O0Ias xapakTepruCTHKa METOA.
AHaJIUTHYECKUN CUTHAI B KOHAYKTOMETPUU. Y IelbHAs U SKBUBAJICHTHAs 3JIEKTPONPOBOIHOCTh
pacTBOpoB  ayiekTposuToB.  IlomBwkHOCTh  MOHOB.  IlpsAMas  KOHIyKTOMETpHUs U
KOHAYKTOMeTpudeckoe TuTpoBanue. Kpusbie TuTpoBaHus. DaKTOPHI, BIUAIONINE HA BUJT KPUBBIX
TuTpoBaHusA. llpuHIMNManpHas cXeMa YCTAHOBKM JJIsi KOHIYKTOMETPHUYECKHX HW3MEPEHUH,
UCIIOJIb3YeMbIe 1eKTpoibl. Bo3moxkHocTH MeTona. [Ipumepsl onpenenenuii. BeicokodyacToTHOE
TUTpOBaHKE. Bo3MokHOCTH MeTO1a.

[ToTeHunomeTpus U MOTEHIHMOMETpUYECKOEe TUTpoBaHUE. VHIMKAaTOpHBIE AJIEKTPOABI U
NIEKTPOAbl CcpaBHEHMs. lloTeHnuman snexkTpoja Kak aHaJIUTU4ecKuil curHai. Monomerpus.



JlonHaHoBckuit u  auddy3uoHHbI noreHIMansl.  Knaccupukanus — MOHOCENEKTHBHBIX
3JEKTPOJI0B. YpaBHeHue Hukosbckoro-OizenMana. MeToabl KOJTMYECTBEHHBIX ONPEACIECHUN 1
ycioBus ux npuMeHenus. [Ipsmas norenuuomerpust (pH-merpust, nonometpus). BosmoxHoctu
meroaa. Meroel TuTpoBaHusa. OOpabOTKa KPUBBIX TOTEHIIHOMETPUYECKOTO TUTPOBAHMSL.

Bonbramnepomerpudeckne MeTozbl aHanu3a. Kiaccumueckas momsporpadus. Ilomspo-
rpammbl. MHTepniperanus nosgporpamM. OCTaTOYHBIA M KOHJEHCATOPHBIA TOKU. YpaBHEHHE
nossiporpaduueckoit  BomHbl  ['eiipoBckoro-MnpkoBuda.  [loTeHIMAm  MOMYBOJHBI  Kak
KayeCTBEHHasl  XapaKTepUCTHUKAa  aHAJUTUYECKOro  CcUrHama. Bpibop U Ha3HaueHHe
nossiporpaduueckoro  dona. I[lpenenpHplii  AUPPY3MOHHBIA TOK Kak KOJHMYECTBEHHAs
XapakTepUCTHKa aHAINTUYECKOr0 CUTHana. AwmmepoMerpuyeckoe TuTpoBaHue. OOmas
XapaKTEepUCTHKa METOJa M AaHAIUTHYECKOro CUTHaNa. BBIOOp YCIIOBHII aMIepoMeTpHYeCKUX
u3Mepenuil. [IpuHnunuanbpHas cxeMa aMIepoOMETPUYECKOro TUTpoBaHUsA. KpuBble TUTpOBaHUS.
[TprMepsl MPaKTUYECKOIO UCIIOJIBb30BAHUS METO/1A.

KynonoMmerpuueckuii METO/1 aHAIM3A

Knaccupukanuss  metonoB — kyigoHomerpud.  KommyecTBO — anekTpuyecTBa  Kak
aHamuTHueckuil curHai. Ilpsimas KynoHOMeTpus M KyJOHOMETpUyeckoe TuTpoBaHue. Pacuer
KOJIMYECTBA  AJIEKTPUYECTBA,  3aTPAUYEHHONO  HA  JJIEKTPOXMMHUYECKYIO  PEaKLHUIO.
Kynonomerpuueckoe tutpoBaHue. BpiOop Toka anektponusa. [lpuHnunuanbHas cxema
YCTaHOBKM ISl KYJIOHOMETPUYECKOro TuTpoBaHus. IlpakTuueckoe mNpUMEHEHHE METO/a.
OnexkTporpaBUMeTpudeckuil aHanu3. OOmas XapakTepUCTHKAa METoJa U aHaJIUTUYECKOIro
CUTHAJA.

OOmast xapakTepuUCTHKa XpoMaTorpauueckux MeETOAO0B. TeopeTndyeckue OCHOBBI
xpomarorpaduyecknx MetonoB. Xpomarorpamma. [lapamerpsl ynepkuBanus. KauecTBeHHAs u
KOJINYECTBEHHAsI XapaKTEPUCTUKH aHAJUTHUYECKOIO CHUTHajla B KOJIOHOYHOM Xpomarorpaguu.
OU3NKO-XMMUYECKHE OCHOBBI XpomaTtorpaduyeckoro mnpouecca. Kiaccudukanus MeTomoB
Xpomarorpauu MO arperaTHOMy COCTOSIHMIO (a3, 10 MEXaHU3My pa3/eleHus U Crocoly
opopmienus npouecca. CrTeneHb pasleneHus U KpuTepuil cenekTuBHocTU. Kpurepuit
pasnenenus. OnTumuszanus IpoLEeccoB pasfeneHus cmeceil BemiectB.  Koadduuuent
pacnpenenenusi. OcHOBHOE ypaBHEeHHE xpomarorpaduu. Cesizb (OpPMBI BBIXOJHOW KpPHUBOH C
U30TEPMOM  paclpelesieHus B  KOJIOHOYHOM Xpomarorpaduu. BeicoTa, sKBHBajgeHTHas
TeopeTnueckoi Tapenke. Kunernueckas Teopus xpomarorpaduu. Ypasuenue Baun-Jleemrepa.

I"azoxunkoctHas xpomartorpagus. OOmias xapakrepuctiuka merona. llpuHnunuanbHas
CXeMa ra3oBoro xpomarorpadga. YcTpoiicTBO U Ha3HaueHue y3i10B Xxpomarorpada. TpeboBanus,
npeabsaBisieMble K HEMOABMKHOW 1 MOJABMXKHOM (a3am. JlerekTopsl. MeToabl uaeHTH(PUKALIUU
BEIIECTB B ra3oBoi xpomatorpaduu. MneHTudukanms KOMIIOHEHTOB pa3feliieMbIX cMeced ¢
MOMOIIBIO JIOTApU(MHUUECKUX HHJIEKCOB yraep:kuBaHHs. CrocoObl KOJIMYECTBEHHOI'O aHAJIN3a.
[TprMephl MPaKTUYECKOTO UCIIOJIB30BAHUS ra30BOM XpomMaTorpaduu.

Kunkoctaas xpomarorpadus. Knaccupukanus MeTonoB KUIKOCTHOM XpoMaTorpagpum.
OcoGennoctu BOXX. [IpuHnunuanbsHas cxema xKHUAKOCTHOro xpomaTorpada. Tumsl 1eTekTopon
B BDOXX. Xunkocraoancopobunonnas BDXKX. HopmanbHo-¢ha3oBbiii 1 oOparieHo-(a30oBblii
BapUAHTHI: COPOEHTHI, JJIOCHTHI, pasleiseMble BemecTBa. YpaBHeHue Hoxca. Mertomasl
UJCHTU(PUKAIMK BELIECTB M KoiduuecTBeHHOro ananuza B BOXKX. Ilpumeps! mpakrtuyeckoro
ucnonszoBanuss BOXX. PacnpenenurenvHas OymaxkHas xpomartorpadus. KauectBeHHas u
KOJINYECTBEHHAs] XapaKTePUCTUKU aHAIUTUYECKOro curHaia. O6macte npumeHeHus. Il enb-
xpomatorpadus. [TonBuxHas u HenoaBuxkHas (pa3pl. OOLIee ypaBHEHNE, OMUCHIBAIOIIEE TPOIIECC
renp-xpomarorpaguu. Bo3moxHOCTH — Tenb-xpomarorpaduu. IIpumepsl  MpaKTHYECKOTo
ucnoibp3oBanus. MonooOMeHHas U HoHHas xpomatorpadus. TpeboBaHus, HpeabsBIsieMble K
peaknusM HoHHOTro ooMeHa. OcoOeHHOCTH HOHOOOMeHHOH Xpomartorpadun. Koncranra noHHOTo
oOmeHa. M3orepmbl noHHoro oomeHa. Katnonutsl u annoHuTsl. Ko uiueHT cenekTuBHOCTH.
HNonnas  xpomatorpadus. brok-cxema uoHHOro xpomatorpada. Paznmensromme u
KOMIIEHCAIIMOHHBIE KOJIOHKH. AHATUTUYECKHE BO3MOKHOCTH METO/1a.



ABTOMaTHYECKUH M aBTOMAaTU3MpPOBaHHBIM aHanu3. Jpyrue Meronbl aHanu3a. JuckpeTHbIe
aBTOMaTuyeckue aHanu3atopbl. [lpuHumn nerictBusa. HempepbhIBHBIM NPOTOYHBIA aHAIW3 U
MPOTOYHO-UHKEKIIMOHHBIH aHanmu3. lloHATHEe 00 aHATUTHYECKOW MacC-CIEKTPOMETPHH.
CymHocTh MeTO1a. AHAIU3 OPraHUYECKUX BEIIECTB. DJIIEMEHTHBINA aHAJIU3.

4. O0beM y4eOHOI TMCUUIIUHBI:

4.1. Oynas dopma:

Bupl yue6HOM paboTh B 3aueTHBIX B akanmewm.
eIUHHIIAX yacax
OO611asi TPY10€eMKOCTh TMCHUILIHHBI 0 Y4eOHOMY IJIAHY 3 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexmn (Jlek) 0,44 16
Jlaboparopusie paboTs (JIab) 0,89 32
CamocrositesibHas padora (CP) : 1,67 60
CaMoCTOsITEeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 1,67 60
Bujx koHTpOJIS: 3a4eT/IK3aMeH 3auer ¢
OLICHKOM
4.2. 3aounas dopma:
Bunet yueGHoii paboTh B 3aueTHBIX B akagem.
eUHHIIAX yacax
OO0masi Tpy10eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,67 24
Jlexmu (Jlek) 0,22 8
JlaGopaTtopHbie padoTsI (J1ab) 0,44 16
CamocrositesbHas padora (CP) : 2,22 80
CaMOCTOsITEIbHOE U3YUYECHHE PA3/IeJI0B AUCIUIUIMHBI 2,22 80
Buja xouTpoJisi: 3auetr/aK3aMeH 0,11 3ader ¢
OLICHKOM
4)

1.

2.

AHHOTaNUA padoyeil NMPOrpaMMbl TUCHHUILIHHBI
«Ikogaorus» (b1.B.0O/1.6)

Heap pucnumiaumHel — chOpMUPOBATH y OOYYarOIIErocs MPEICTaBICHHE O
COBPEMECHHBIX 3KOJOTHYCCKUX Hpo6neMax, (6] (1)I/ISI/IKO-XI/IMI/I'-ICCKI/IX mponeccax,
MPOTEKAIIINX B PA3NUYHBIX KOMIIOHEHTaX OKpPYXKAIIIEH Ccpelbl U O CTEeNeHH
AQHTPOIIOTEHHOTO BO3JECHCTBUS Ha 3TU MPOLECCHI; BBIPAOOTaTh Y CTYAECHTOB HaBBIKH
CUCTEMHOTO MOX0/a K U3YYCHHIO U PEIICHUIO YKOJIOTUYECKUX MPOOIIeM, BOZHUKIIINX
B PpE3yibTaTe HpOMBIHIJ'IeHHO'XO3$II>'ICTB€HHOI\/JI ACATCIIBHOCTHU YCJIOBCKA, Pa3BUTH
MBIIUICHHE, TIO3BOJIAIONIEE TPAaBUIBHO OIEHUBATh JIOKAJbHBIE U OTJAlICHHBIE
MOCJICACTBHA TPUHHUMACMBIX pCHIeHI/If/’I JJISL OprmaIOIHGfI CpC€abl U YCIIOBCKA.

B pe3yabTare wu3ydeHusi JAUCHHUILUIMHBI O0y4Yalluiicd 10 mporpamme
0akajaBpHUaTa q0JI’KeH:

Obaaoams crnenyromumu obmenpodeccruonanbHbiMu (OIIK) kommereHIUAMU:

— TOTOBHOCTBHIO WCIIOJNIb30BaTh 3HAHHWS O COBPEMEHHOW (pHM3MUYecCKOW KapTHHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHUH BEIIECTBA ISl MOHUMAHUS
OKpyXaromiero Mupa u siiieanit npupozsl (OI1K-2);

— TOTOBHOCTBIO HCHOJIBH30BATH 3HAHUS O CTPOCHUU BEIIECTBA, IPUPOIEC XUMHUUECKOH CBSI3U
B PA3IMYHBIX KJIACCAX XMMUYECKUX COCAMHEHUH /ISl TOHUMaHHS CBOMCTB MaTEpUAIIOB U
MeXaHHW3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAONINX B okpyxkatomieM mupe (OI1K-3).

3names:

— OCHOBHBIE 3aKOHBI O0IIEH KOJIOTHH;
— 3aKOHOMEPHOCTH CTPOEHUS U PYHKIIMOHUPOBAHUU OHOChEpHI;



— COBPEMEHHBIE SKOJIOTUYECKHE TPOOIEMBI;

— OCHOBBI PallMOHAJILHOTO IPUPOAOIOIb30BAHNUS;

— OCHOBHBIE ITPUHIIMIIBI 3AIUTHI IPUPOJHON CPEBl OT AHTPOIIOI'€HHBIX BO3CHCTBUI;

— CTpO€HHE OCHOBHBIX Treocep 3eMIM M OCHOBHbIE (PU3MKO-XMMHUYECKHE IPOLECCHI,
IPOTEKAOLIUE B HUX;

— OCHOBHBIE NOHATHUS U IPUHLUIIBI KOHIEIIMH YCTOMYMBOIO Pa3BUTHUSA;

— OCHOBHBIE CBE/ICHHUS O IJ100aJIbHOM MTpOOJIEMaTHKE, IPUPOJHBIX PECYpCax, IIaHETapHbBIX
IPaHUIIAX, AHTPOIOIEHHOM BO3JEHCTBUM Ha OKPYXKAIOIIYI0 Cpely, YIpaBlIeHUH
KauyeCTBOM OKPYXaloIIeH Cpeibl;

— TPUHLMIIBI 3€JIEHON XUMHUU;

Ymems:

— TIPUMEHATh IOJYYEHHblE 3HAHUSA JJI OLEHKUM COCTOSHHUS OKpyKarolled cpeisl u
palOHaIbHOIO UCII0JIb30BAaHUs IPUPOIHBIX PECYPCOB;

— MHCIIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTMU W 0a3bl JAHHBIX Ul pPELICHUs
KOHKPETHBIX 9KOJIOTUYECKHUX MPOOIIEM;

Braoemy:

— TOHATHHWHBIM almapaToM B 00JACTH OOIIEH KOJIOTHH, PAMOHAIBHOTO MCIOIb30BAHUS

HIPUPOHBIX PECYPCOB U 3aAILUTHI OKPYKaIOIIEH Cpe/ibl.
3. Kpartkoe conepxanue TuCHMIIMHBI

BBenenue, OCHOBHbIE OHATHUS AUCLUIIUHBI.

MecTo MHUCHMIUIMHBI B CHCTEME OOIIEr0o W XHMHYECKOTO O00pa3oBaHUs. DKOJOTHYECKOE
oOpa3oBaHue U oOpa3oBaHuE JJs YCTOWYMBOro pa3Butusa. OOLIECTBO M OKpYXKarollas cpena.
IlonsiTHE YCTOWYMBOIO pa3BUTHS.

Moayas 1. O6mue Bonpocs! 3koioruu. buocdepa. buoskonorus. buocgepa u ycroiiunBocTs.
1.1 OcHoBHble 3aKkOHBI 3KoJoruu. buoskonorus. Ilonstue 06 3kxocucreMax. YcCTOHYMBOCTH
skocucteM buocdepa, ee 3BOIIOIUA U YCTOWYMBOCTb. DKOCUCTEMBI 3€MJIM M YCTOHYHMBOCTD.
OcHoBHble cBeeHUd O maHeTre 3emiisi. OCHOBHBIE MOHSATHUS 3KOJOTUMU. 3aKOHBI M NPUHIUIIBI
skosioruu. IloToku sHepruu u BeuiecTsa B 3kocucteMax. OCHOBHbIE OMOI€OXUMUYECKHUE LIUKJIIbI
(kpyroBOpoTHI BeniecTB). LIMKIMIHOCTE TIpoIieccoB B Orochepe U yCTOHIHBOCTb.

1.2 Hapononacenenue. YenoBeuecTBo Kak 4yacTh Ouochepsl. Jlemorpaduueckne npoOiaeMsl
JluHamuka 4enoBeYeCKOW NOMyINSALUU, POKIAEMOCTh, CMEPTHOCTh, BO3pAcTHas CTPYKTYpa.
[TpobnemMbl  COBpeMEHHOrOo JTama pocTa YHCICHHOCTH HaceleHusa. ['eorpaduyeckoe
pacnpenenenre HaceneHus. PerynupoBanyue HapoJOHACEIECHHUS.

Moayab 2. Ctpoenue u coctaB reocep 3emin. OcHOBHbIE (PU3MKO-XMMUYECKHE MPOLIECCHI,
npoTeKaroime B reocdepax

2.1 Atmocdepa 3eminn

Ctpoenue atmochepsl, posib POTOXUMUYECKUX PEAKIUI B (JOPMUPOBAHUU COCTaBa aTMOC(EPHI.
[TapuukoBsiit  >¢dext. IlapHukoBble razpl B atMmocdepe. Knumaruueckue mMociaenCcTBUSL
AQHTPOIOTE€HHOW JIESTEIbHOCTH.

Pacnpenenenue KoHIEeHTpanuu 030Ha B atMocgepe. O30HOBbIH cioil. [IpupoaHblif UK 030HA.
CoBpeMeHHOE COCTOSTHUE 030HOBOTO c10s1. [TocneacTBus pa3pylieHns 030HOBOIO CI0s 3eMIIH ISt
yeroBeka U O6uocdepsl B 1enoM. CtparocdepHblii 030H M Tporoc(epHbIii 030H: CXOACTBO H
paznuuusi. MexXayHapoJHOe COTPYAHHYECTBO B O0JIACTH OrpaHMYEHUE TMPOM3BOACTBA U
MCIIOJIb30BaHUs 030HOPA3PYIIAIOIINX BEMECTB. MOHPEATbCKUN TPOTOKOI.

KucnoTtHbie 1011 1 Mpo1iecchl OKUCIEHUs MpuMecei B Tporochepe. POTOXUMUYECKUA CMOT.
2.2. T'uapocdepa 3emunu

Bunet Bog Ha 3emute. Ilpecnpie Boawl. ['maponornyecknii muki. ['moGambHbIE YKOJIOTHYECKHE
npobaemsl ruapocdepsl. ['aBHbIE KAaTHOHBI U @aHMOHBI MPUPOAHBIX BOA. KHCIOTHO-OCHOBHOE
paBHOBecHE B MPUPOAHBIX Bojax. lllenoynocTs npupoaHbx Boa. OCHOBHBIE MPUYHHBI, ITAMbl U
MOCJIEACTBHSI 3aKUCIIEHUS IPUPOJHBIX BOAOEMOB. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI
B MpUPOAHBIX Bojmoemax. CrpaTudukanus NpUpoAHbIX BogoeMmoB. Ilpoueccel adrpodukanuum
BO10eMOB. [IpnunHbI 1 IOCIEACTBUS.



2.3. JIutocdepa 3emnu
3emHas kopa. [louBa. CtpoeHnue nmouBeHHOro ciosi. CoctaB mouB. OpraHM4ecKkre BEUIECTBA B
noyBe. Poib JXUMBBIX OpraHu3MoB B (DOPMHUPOBAHHMU IMOYBEHHOTO CiOs. TspKenble METayulbl B
nouse. Jlerpaganus nous. BoiHas u BeTpoBas 3po3us MOYB.
Moayab 3. AHTpPONOreHHOE BO3JECHCTBHE Ha OKPYXKAIOIIYI0 Cpeay H pPalHOHAIbHOE
MPUPOIOTIOIH30BAHUE
3.1. [Ipupoausie pecypcsl. [lonsTre 006 0TX01aX TPOU3BOACTBA U MOTpedIeHN. ManooTX0IHbIe
1 6€30TX0JHbIE TPOU3BOICTBA.
3.2 TlonsTHe O TMJIAHETAPHBIX TI'paHUIAX. AHTPOINOTCHHBIE BO3MYIICHHS OMOTCOXHMMHUYECKHX
UKJIOB a30Ta U Gochopa. OCHOBHBIC TPUHIIUIIBI 3€JIEHON XUMUH.
Mopnyas 4. YcToliunBoe pa3BUTHe
[Tonsite 06 ycToWuuBOM pa3BUTHH. McTropus craHOBIIeHUs MOHATHS. BKian oTeuecTBEHHBIX
yuenblX. llemu ycroitumBoro pasutus OOH. MexayHapoIHOE COTPYIHHUYECTBO B 00IaCTH
YCTOMYMBOrO pa3BUTHUA. [IpoMbllsIeHHAss SKOJMOTHS U 3€leHas XUMHS KaK HMHCTPYMEHT
o0ecrneueHns yCTONYMBOrO pa3BUTHA. DKOJIOTMUECKasl TUKA.

4. O0beM y4eOHOU TMCHUIIIHHBI:

4.1. Oynas dopma:

o B 3aueTHBIX B akanem.
Bun yuebnoit paboTbl
eUHHIIAX yacax
O01mas Tpy10eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 0,9 32
Jlexumu (Jlek) 0,45 16
[Tpaktrueckue 3ansatus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
CaMocTosiTeIbHBIC PA0OTHI C 3aIaHUSMU 0,8 28
[ToaroToBKa K KOHTPOJILHBIM paboTam 0,65 24
Jlpyrue BuIbpl CaMOCTOSITENBHON pabOThI 0,65 24
Buj koHTpoOJISi: 3a4eT/3K3aMeH 3auer
4.2. 3aounas ¢popma:
Brx yue6uo# paboTs: B 3aueTHBIX B akagem.
eMHHIIAX yacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,34 12
Jlexumu (Jlek) 0,17 6
[Tpaktrueckue 3anstus (I13) 0,17 6
CamocrositesbHas padora (CP): 2,55 92
CaMocTosiTeTbHBIC PA0OTHI C 3a/IaHUSMHA 1,88 68
Jlpyrue BUJbl CAMOCTOSITENILHOM PabOThI 0,67 24
Bupa xoHTpoJsi: 3a4er/3K3aMeH 0,11 3ager
4)

AHHOTanuA padoyeil MPOrpaMMbl IMCHUIITHHBI
«IIpoexkTupoBanme aerajeit mamul u annaparos» (b1.B.0/1.7)
1. Heab iMcuUIMHBI — GOPMHUPOBAHUE Y CTYIEHTOB OCHOB MHXEHEPHOT'O MBIIIIJICHHUS.
2. B pe3syabrare wu3ydYeHHs JUCHMIUIMHBI O0y4YalOIIMiicsi MO mporpamMme
0akajaBpHaTa JOJIKEH:
Obnadams crnenyronumu oodmernpodeccunonanpbabiMu (OITK) komneTeHusIMH
— CIIOCOOHOCTBIO UCIOJIB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUUIUINH B
npodeccronanbproi aestenbroctu (OITK-1);



— CHOCOOHOCTBIO HCIIOJIb30BaTh 3HAHHUS O COBPEMEHHOW (H3UYECKOW KapTUHE MUpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOSHUU BEILECTBA ISl MTOHUMaHUS
OKpy»arouiero mupa u siiieanit npupozsl (OI1K-2);

— TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUS O CTPOCHUHU BEILECTBA, MIPUPOJEC XUMUYECKOU CBS3H
B Pa3JIMUHBIX KJIACCAX XUMUYECKUX COCAMHEHUH JUIsi MOHUMAaHUS CBOMCTB MaTepUaIOB U
MEXaHU3Ma XUMUYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpykatoriem mupe (OITK-3).
3uams:

— TEOpPETHYECKHE OCHOBBI MPOIIECCOB U3MEIbUCHHUS U CMEILICHUS;

— KOHCTPYKIUHHU U MPUHLHIIBI ICUCTBUS OCHOBHBIX COBPEMEHHBIX MAILIUH JUIsI U3MEIbYCHUS
U CMEILICHUSI MaTepUaoB;

— METOAMKHU pacyeTa TEXHOJIOTHYECKOro 000pyA0BaHUsI.

Ymems:
— TPOBOJUTH MEXAHHYECKHE PACUEThl DJIEMEHTOB MAIIUH JIJII U3MEIbYCHUS U CMEIICHUS
MaTepUasoB.
Braoems:
— HaBBIKAMU aHAJIM3a MEXaHUYECKUX MPOLIECCOB XUMUUECKHUX MTPOU3BO/ICTB;
— TEXHOJOTUYECKUMH pacueTaMu 000pyI0BaHNS;
— pacdeTraMu THUIOBBIX JIeTalleil MallliH, MOJb3YsCh cripaBouHO nmuteparypoit u [OCTamu.
3. Kparkoe coaep:xkanue TUCUHIIMHBI:
BBenenue
Posnp mpenmera «MexaHWMYECKHE TMPOLECCHI W amlIaparbl XUMHYECKOHW TEXHOJIOTUW» B
dbopMUpOBaHUM HWH)XEHEpa XUMHUKa-TeXHonora. «MexaHHuuecKue TpOoIecChl M ammaparhbl
XUMUYECKOW TEXHOJIOTMM» —OCHOBAa JJIsi TMPOEKTHUPOBAHHS HOBBIX W COBEPIICHCTBOBAHUSA
JNEHCTBYIONINX TEXHOJOTUYECKUX YCTAHOBOK XUMUYECKUX MPEAIPUSITHIA.
Monyas 1. Hzmenvuenue meepovix eewyecms
Ou3MKO-MeXaHWYeCKue CBOMCTBa MarepranoB. CriocoObl u3MenbueHus. Teopun u3MeabueHus.
Jpobwiiku, paspymaronige MaTepuan ckarheM (IICKOBBbIC, KOHYCHBIE, BaJIKOBBIC). JpoOuiku
yapHOTO NeHCTBUS (POTOPHBIE U MOJIOTKOBBIE JPOOUIIKU, TAIBLIEBBIE HU3MEIBUYUTENN ). MallluHbI
YIapHO-UCTUPAIOIIETO JCHCTBHS (MEIBHUIBI C BpallalomuMcs OapabaHOM, BHOpAIMOHHBIC
MENbHHUIIBI). MI3MenbunTeNny pa3qaBinBaroiero ¥ HICTUPAIOIIETO AelcTBUS (OeTryHHbIE METbHHUIIBI,
KaTKOBO-TapebyaThle H3MENbUHUTENU, OucepHnie wuzMenbuutenu). CTpyiHbIE MEITbHHUIIBI.
OO6nacTe NpUMEHEHUs, MPUHIUT TeHCTBUS, KIaccuuKaIius.
Mopnyas 2. Cuewenue
[Tpouteccst cmemenusi. Knaccudukanus cmecureneir. CMeleHHe BBICOKOBA3KUX MOIUMEPOB
(uepBAUYHBIC MAIIMHBI, BAJIKOBbIE MalIMHbI). CMECUTENN MEePUOANIEcKoro nercTus. Kuneruka
nporeccoB cMmemnieHusi. CMmelieHue Ceimydnx MatepuanoB. bapabGanusie cmecutenu. UepBsauHo-
nonacTHele cMmecutenu. Jlentounele cMmecutenu. beryHkoBbie cmecutenu. L{upkymsimoHHBIE
CMECHUTENIM C TICEBIOOKMKEHHEM CHIMYYero MarepHaia OBICTPOBPALIAIONIUMCS POTOPOM.
Vepeanuutenn.  CMmecUTeNW  HEMPEPHIBHOTO  JEUCTBUS. [ paBUTAlIMOHHBIE  CMECHUTEIH.
BubGpannonusie cmecutenu. [IpsMoTouHbIe CMECUTENH.

4. O0beM yueOHOI TMCUUTITUHBI:

4.1. OuHas popma:

Bunsl yueOHoI paboThl B 3ayernbix | B akanem.
eAMHMIIAX qacax
OO01mast TPy10eMKOCThb JUCHHUIIIMHBI 10 Y4eOHOMY IIAHY 2,0 72
AYyIUTOpPHBIE 3aHATHS: 0,89 32
Jlexuuu (Jlek) 0,445 16
[Tpaktryeckue 3anstus (I13) 0,445 16
CamocrositesbHas padora (CP): 1,11 40
Bupa xonTpoJsi: 3a4er / 3k3aMeH 3ader




4.2. 3aounas popma:

Bunpl yue6HOM paboThI B 3auerHEBIX B akanewm.
eIUHHIIAX yacax
OO0mas Tpy10eMKOCTh JUCHUILIHHBI 110 Y4eOHOMY IIAHY 2,0 72
AyaUTOpPHBIE 3aHATHS: 0,28 10
Jlexuuu (JIek) - -
[Tpaktuyeckue 3ansatus (I13) 0,28 10
CamocrosiTtesibaas padora (CP): 1,61 58
Bupa xouTpoJisi: 3a4er / 3k3amMeH 0,11 3ader
4)

AHHOTaNUA padoueii MporpaMMbl M CHUTITHHBI

«ITpoexkTHpOBaHNE MPOIECCOB M ANNMAPATOB XUMHIYeckoii TexHosiorum» (b1.B.0O/1.8)

1.

Heab TMCHUNJIMHBI — PACIIUPUTH, CACTEMAaTU3UPOBATh U MCIIOJIB30BATh HA MPAKTUKE
3HAHUU OCHOB THJIPABIMYECKUX, TETJIOBBIX U MACCOOOMEHHBIX ITPOIIECCOB XUMUYECKOM
TEXHOJIOTUH, IIO3BOJIAOIINX BBIITYCKHUKaM OCYHICCTBJIATDH HAay4YHO-
HCCJIEIOBATENBCKYIO U MPAKTUYECKYIO padOTy HA MPEANPUATHSIX.

B pe3yabTare wu3yYyeHHsi JAUCHHUILUIMHBI OOy4YalIIUiicA MO0 mporpamme
0akaJjiaBpUaTa J10JIKeH

Obaaoams crnenyromumu npodeccuonanbabiMu (I1K) kommeTeHIsIMu |
CIOCOOHOCTBIO TMPUHUMATh KOHKPETHbIE TEXHUYECKHE pEIICHUs Mpu pa3padoTke
TEXHOJOTHYCCKUX IIPOLECCOB, BI>I6I/IpaTI) TEXHHUYCCKUEC CPCACTBA W TCXHOJIOTMU C
Y4ETOM DKOJOTUYECKUX MOCIeACTBHA ux npumeHenus (ITK-4);

CIOCOOHOCTBIO  BBISIBISATH M YCTPAHSATh OTKIOHEHUS OT PEXUMOB  pabOTHI
TEXHOJIOTUYECKOI0 000PYAOBaHUA U MapamMeTpoB TexHosorunyeckoro mnporecca (I1K-
11).

CHOCOOHOCTBIO IIIAHUPOBATH U MPOBOJIUTH PUINUECKHE U XUMHUUECKHUE YKCIIEPUMEHTHI,
MPOBOAUTH O0pabOTKYy WX pe3ylIbTaTOB W OILICHUBATh TMOTPEIIHOCTH, BBIJBUTATh
TUMOTE3bl W YyCTAHABIMBATh TPAHUIBI WX MPUMEHEHHUS, MPUMEHITh METOMIbI

MaTeMaTHIeCKOTO aHaJm3a " MOJICTTUPOBAHUS, TEOPETUIECKOTO "
sKcnepuMeHTanbHoro uccnenosanus (I1K-16).
3nams:

METO/IbI pacueTa TeIIo- U MacCOOOMEHHBIX alIapaTos;

OCHOBHBIE PUHIIUAIIBI OPTaHU3AIUH MTPOIIECCOB XUMHUIECKON TEXHOJIOTHH;

TUIIOBBIE MTPOLECCHI XUMUUYECKON TEXHOJIOIMH, COOTBETCTBYIOLIHE alapaTsl 1
METO/IBI HX pacyeTa;

METO/IbI COCTABJICHUS TEXHOJOTUUYECKUX CXEM C HAHECEHUEM BCEX aIllapaTosB.

Ymemo:

COCTaBJIATh MaTe€pHUaJIbHbBIC U TETJIOBbIE OAJIAHCHI IJISl CUCTEM I'a3->KUAKOCTh;
paccYMTHIBATh MapaMeTphl TEIIO- U MaCCOOOMEHHOTO 000pYI0BaHUS M HACOCOB;
noadupath  CTaHAApTHOE  OOOpYJOBaHUE,  HCMOJNb3yeMOE€ B  XMMHUYECKOH
IPOMBIIIJICHHOCTH.

Bnaodemy:

METO/IOJIOTHEH pacdeTa OCHOBHBIX IMapaMeTPOB THUIAPOMEXAHHUYECKHX, TEIJIOBBIX M
MacCOOOMEHHBIX TPOIIECCOB;

OCHOBaMH IPaBUJILHOTO MOAOOpPA TEIIO M1 MacCOOOMEHHOTO 000PYAOBaHMUS;
METO/IaMU COCTABJICHUS] TEXHOJIOTHYECKHX CXeM U TIpauuecKoro H300pakeHus
OCHOBHOTO 00OpPYIOBaHUSI.

Kpartkoe cogep:kanue AU CUHITUHBI



BBenenne. Onrcanue NpUHIUIAATBHON CXeMbl peKTU(UKAIIMOHHON YCTaHOBKH HEMPEPHIBHOTO
neiictBusi. CpaBHEeHUE U 00J1IaCTU IPUMEHEHHSI HACaI0UHbIX U TapenbyaTbix KonoHH. [loctpoenue
PaBHOBECHOM JINHUU HA OCHOBE IOJIYYEHHbBIX HHIUBUAYAIbHbBIX 3a/laHUH.
Monyas 1. Pacuem pekmughuxayuoHHoUu KOIOHHbL.
Pacuer HacamouHoil M TapenbyaToil PEKTU()PUKALMOHHOW KOJOHH HEMPEPHIBHOTO JIECHCTBHSL.
Martepuanbublii OanaHc KOJIOHHBL. PacueT MHHHMManbHOrO U pabodero (haerMoBOro 4Yucia.
[Toctpoenne pabouux JimHUH. Pacuer ckopocTw mapoB u auamerpa KoJIOHHBI. OmpeneneHue
BBICOTHI anmnapara. Pacder ruapaBiIMYecKOro CONPOTHUBICHUS KOJIOHHBI. CpaBHEHUE JAHHBIX
pacuera HacaJOo4YHOM H Tapenb4yarod KoJOHH. COMNOCTABICHHME JIaHHBIX, IOJYYEHHBIX 10
porpaMMaM KOMIIBIOTEPHBIX U PYYHBIX pacdeToB. BbIOOp KOJTOHHBI.
Monyas 2. Pacuem u 8b160p menioooMeHHUKOS.
Pacuer u BbIOOp TEMIOOOMEHHUKOB (MCHapuTeNs, KOHAEHCATOpa, IOJ0rpeBaTels,
XOJIOMIBHUKOB JTUCTUIUIATA M KyOOBOTO OcTarka) mo obmeit cxeme. ConocTraBiieHUE JAaHHBIX,
MOJIyYEHHBIX IO MpOrpaMmMaM KOMIIBIOTEPHBIX M PYYHBIX pacueToB. | MIpaBIMYecKUid pacuer.
Br160p ontumansHOro BapuaHTa TEIIOOOMEHHUKA.
Monyasb 3. ['uopoounamuueckue pacuemsi.
Pacuer rumpaBIMYecKOro CONpPOTHBIEHHS TPyOONpPOBOAOB. Pacuer onTHMaibHBIX TUAMETPOB
TpyOompoBo0B. PacueT u moapdop HAcCOCOB.
Monyas 4. I paguueckoe ogpopmaenue.

Texnonornueckas cxema. Pektudukaiiontas KoJIoHHa ONPEAEICHHOrO TUIIA C U300paKEHUEM

JieTajell KOHTAKTHBIX 3JIEMEHTOB, PACCUMTAHHBIX B MojyJie 1.

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

" B 3aueTHBIX B akanem.
Bunet yueGHoi paboThl
CIMHUTIAX gacax
O01asi TPy10€eMKOCTb IMCUMILUIMHBI 110 Y4eOHOMY IIAHY 2,0 72
AyIMTOpHBIE 3aHATHS: 0,44 16
Jlexuunu (Jlek) -
[TpakTnueckux 3anaruit 3ansarus (I13) 0,44 16
CamocrositesibHass padora (CP): 1,56 56
- 3ayer ¢
Bupa xoHTpoJsi: 3a4eTr/3K3aMeH -
OIIEHKOM
4.2. 3aounas dopma:
Buuist yueOHOR PaboTE! B 3aueTHEBIX B akanem.
eIMHUIIAX yacax
O01asi TPy10€eMKOCTb IMCUMILUIHHBI N0 Y4eOHOMY IIAHY 2,0 72
AyIuTOpHBbIE 3aHATHS: 0,28 10
Jlexuuu (Jlek) - -
ITpakTnueckux 3anaruit 3ansatus (I13) 0,28 10
CamocrositesibHast padora (CP): 1,61 58
0,11 3auer ¢
Bupa xouTpoJsi: 3a4er/3K3aMeH OLICHKOM
(4)

AHHOTanuA padoveil MPOrpaMMbl TUCHHUILIHHBI
«HaueprartenbHas reomerpus» (b1.B.O/1.9)

1. Heab AuCUMIVIMHBI — IpUOOpETEHUE CTYJACHTaMH 3HAHUH B 00JIaCTH HauepTaTEIbHOM
T€OMETPHUH, OCBOEHHE OCHOBHBIX IOJIOKEHUH pa3pabOTKH MPOEKIIMOHHBIX YepTeKeH,



NPUMEHSIEMBIX B HMHKEHEPHOH  MpakTHUKe, pa3BUTHE  MPOCTPAHCTBEHHBIX
MIPEICTABICHHH, HEOOXOUMBIX B KOHCTPYKTOPCKOM padoTe.

2. B pesyabraTe u3y4YeHHMs JUCHUIUIMHBI oOyyamommiics 10 Tporpamme
0akaJjiaBpUaTa J10JIKeH:

Obnaoams crnenyromumu  oowenpogeccuonanrvhvimu (OIIK) u npogeccuonanvuvimu

(ITK) koMITeTeHIIHSMU:

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAaHUS O COBPEMEHHOW (U3MYECKOW KapTUHE MHPa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUU BEIIEeCTBA JJIi MOHUMaHUS
OKpY’KaroIiero Mupa u siaeauii mpuposst (OI1K-2);

— CHOCOOHOCTH HCIOJIb30BaTh MPHUKJIAJHBIE MIPOrpaMMHBIE CpEACTBA NpPU PEUICHUH
MPAKTUYECKUX 3a7ad MPOPECCHOHATBHONH JIEATEIHHOCTH, METOJbl CTaHAAPTHBIX
UCIBITAHUN 110 ONpPENENCHUI0 (U3UKO-MEXaHMUYECKUX CBOWCTB M TEXHOJIOTMYECKUX
MOKa3aTelel MaTepUualioB M TOTOBBIX MAIIMHOCTPOMTENBHBIX H3JCTHH, CTaHIAPTHHIE
METO/IbI UX TPOCKTHPOBAHHUSI, IPOTPECCUBHBIC METO IbI FKCILTyaTanuu n3naenuii (I1K-3);

— CHOCOOHOCTH MPUHUMATH Y4aCTHE B Pa3pabOTKE CPEICTB TEXHOJIOTUIECKOTO OCHAIICHHUS
MaITMHOCTPOUTENbHBIX pou3BoacTB ([TK-9);

— CHOCOOHOCTH WCIOJB30BaTh COBPEMEHHBIC HWH(M)OPMANMOHHBIC TEXHOJOTHH IIPH
POEKTUPOBAHUH MAITUHOCTPOUTEIBHBIX U3euiH, pou3BoacTs (ITK-11);

— CHOCOOHOCTBIO MJIAHUPOBATh U MPOBOAUTH (UIUYECKUE U XUMHUUECKHE DKCIEPUMEHTHI,

IMPpOBOAUTH o6pa60TI<y HX PE3YJIbTATOB U OLUCHUBATH NOTPCIIHOCTH, BBIABUI'ATb THIIOTC3bI
N YCTAaHABJIMBATHb TI'paHUIbl UX IMPHUMCHCHUA, IMPUMCHATH MCETOAbI MATCMATHYCCKOI'O

aHaJIM3a U MOJEJIMPOBAHUS, TEOPETUUECKOT0 U SKCIIEpUMEHTaNbHOro uccaeaoBanus (11K-
16).

3namo:

— OCHOBHBIE 3aKOHBl TE€OMETPUYECKOrO (OPMHPOBAHUS, IOCTPOCHUS M B3aUMHOTO
nepeceyeHusl MOAeNe IMIOCKOCTH M IPOCTPAHCTBA, HEOOXOIMMBbIE AJISI BBITOJHEHHS
YTEHUsI 4YEepTEekKEH KOHCTPYKLMH, peUleHUEe IO3UIUOHHBIX, METPUYECKHX 3aj]ad,
BBITNIOJIHEHUE Pa3BEPTOK IOBEPXHOCTEM;

— TMpeuMyllecTBa TrpaguyecKoro crocoda mnpeacTaBieHus WHGopMaluu; rpaduyueckue
(bopMBbl, rpaMMaTHKY.

Ymemo:

— BOCHpPHUHHUMATh ONTHUMAJIbHOE COOTHOIIEHHE YacTell U LIEJ0ro Ha OCHOBE IpauuyecKux
MOJIEJIEH, TPAKTUYECKH PEaTU3yEMbIX B BUJE YEPTEKEN KOHKPETHBIX POCTPAHCTBEHHBIX
O00BEKTOB; MHCIOJb30BaTh YEPTEX, TEXHUYECKUH PHUCYHOK Ul  IpadUuecKoro
IIPEACTABICHUS TEXHUYECKUX PELICHUN;

— wucnonb3oBath craHaapTel ECK/I, KOHCTPYKTOPCKYIO IOKYMEHTALUIO (YEPTEXHYIO U
TEKCTOBYIO) B MPOU3BOJICTBEHHOM, TPOCKTHOM M MCCIIE0BATEIHCKON paboTax.

Braoemy:

— OCHOBHBIMM TIOHATHSIMHU, CBA3aHHBIMU C Ipa@HUUeCKUM MPEICTaBICHUEM HHPOpMAIIU
rpadM4ecKUMHU CIIOCO0aMU PELIeHUs METPUYECKUX 3a/1ad MPOCTPAHCTBEHHBIX OOBEKTOB
Ha YepTekax, METOAaMM MPOELMPOBAHUS U U300pakeHusl IPOCTPAHCTBEHHBIX (POpPM Ha
IJIOCKOCTH MPOEKIH.

3. Kpartkoe conepikanue TuCHHUIJIHHBI:

[Ipeamer HauepraTenbHOM reomerpuu. Buael npoenupoBaHus. KOMIUIEKCHBIM YepTex
TOYKM Ha 2 U 3 IUIOCKOCTH NpoeKIMi. CBsA3b CUCTEMBI IUIOCKOCTEN MPOEKLUUN C CHUCTEMOM
MPSIMOYTOJIBHBIX KOOpAMHAT. KoMIIekCHbINA yepTex npsMou. [IpsMble U IIIOCKOCTH, YaCTHOTO
nosiokeHus. OnpeneneHue HaTypaJlbHOM BEJIMYMHBI OTpe3Ka. B3auMonpuHaaneXHOCTh TOUKH U
npsMoid. ['maBHbIE JTMHUM TIOCKOCTH. B3anMHOE pacmnosiokeHue IByX NpsMbIX. OmnpeneneHue
BUJIMMOCTU HAa KOMILJIEKCHOM uepTexke. B3auMHOe pacrosioKeHue NMpsSIMOM U IUIOCKOCTH, IBYX
mIockocTel. IlepneHauKyIsIpHOCTE NIPSIMOM M IUIOCKOCTH, ABYX NPSMBIX, JBYX IUIOCKOCTEM.



Crnioco6sI mpeodpa3oBaHusl KOMIUIEKCHOTO YepTexka. Crocod BpalieHus: BOKPYT MPOCITUPYIOIMINX
npsMbix. Crioco® BpaimieHusi BOKpYT TpsiMoi ypoBHs. IlnockomapasienbHoe ImepeMenieHue.
Crioco6 3ameHbl TUIOCKOCTeH mpoekiuii. OCHOBHBIE 33Ja4H, peliaeMble CIocOOOM 3aMEHbI
iockocTelt npoekuuit. Kpusble inanu u noBepxnoctu. OOpa3oBaHue, 3a/laHue U U300pakeHue
noBepxHocTedd. [loBepxHOocTH BpamieHus: KoHyc, cdepa, mwmHap, Top. IlepeceueHue
MOBEPXHOCTH € IIIOCKOCTHIO. [lepeceuenre noBepxHocTu ¢ tuHuel. [lepeceuenne moBepxXHOCTEH.
Merton cekymmx Iuiockocteid. Ilepeceduenne moBepxHOCTe. MeTos KOHIEHTpUYECKUX cdep.
Meton koHueHTpuueckux cdep. Meroa dKcHeHTpuyeckux cdep. AKCOHOMETpUYECKUE
MPOEKIINU.

4. O0beM y4yeOHO THCHUTIITHHBI.
4.1. Ounas dopma:

Bupl yue6HOM paboTh B 3aueTHBIX B akazmewm.
eIMHULIAX yacax
OO0mas Tpy10eMKOCTb JUCIUILIUHBI 110 Y4eOHOMY 4.0 144
TUIAHY
AyIMTOpHBIE 3aHATHS: 1,3 48
Jlexuunu (Jlek) 0,4 16
[Ipaktuueckue 3ansatus (113) 0,7 24
JlabGopaTophsbie 3ansaTus (JIad) 0,2 8
CamocrositesibHas padora (CP): 2,7 96
Pacuetno-rpaduueckue paboThl 0,9 34
[ToaroroBka K KOHTPOJILHBIM paboTaM 0,6 20
Jpyrue Bubpl CaMOCTOSITENIbHON paboThI 1,2 42
Buj koHTpoJs: 3aueT / 3IK3aMeH - 3auer
C OLIEHKOM

4.2. 3aouHas popma:

Bunpl yue6HOI paboTh B 3aueTHEBIX B akanewm.
€IMHUIIAX qgacax
OO0mas Tpy10eMKOCTh JMCHUIIIUHBI 110 Y4eOHOMY 4,0 144
ILUIAHY
AyaUTOpPHBbIE 3aHATHS: 1,3 16
Jlexruu (JIek) 0,4 6
[Tpaktuueckue 3ansatus (I113) 0,7 10
JlabopaTopusie 3ansartust (J1ab) - -
CamocrositesbHas padora (CP): 3,3 124
PacuerHo-Tpaduueckue padboThI 0,9 34
[TonroToBka K KOHTPOJIBHBIM paboTam 0,6 20
Jlpyrue BUIBI CAMOCTOSITETEHOU PaOOTHI 1,8 70
Bun koHTpoas: 3auer / 3k3amMeH 0,1 3ader
€ OLICHKOM
(4)




AHHOTanuA padoveil NPOrpaMMbl JUCHUILIHHBI
«JlaGopaTopHbIi NPAKTHKYM M0 NPOIECCAM U aNlNAPATAM XUMUYECKOH TeXHOJOT MM
(b1.B.0O/1.10)

1. HeJab AMCUMIIHHBI — 3aKpEIICHUE 3HAHUN, TOTYYSHHBIX MTPH U3YYSCHUH TUCITUILIIMHBI
«IIpotecchl u amnmnaparbl XMMHUYECKON TEXHOJIOTHI B 001aCTH OCHOB T'HJIPABIMYECKUX,
TEIIOOOMEHHBIX M MacCOOOMEHHBIX IPOIECCOB, YTO HEOOXOAMMO IMPH IMOATOTOBKE
OaxanaBpOB MO TaHHOMY HAIPaBJICHUIO JIJISl HAYYHO-HCCIIEI0OBATENIbCKON U IPOEKTHO-
TEXHOJIOTUYECKOH IEeATETbHOCTH.

2. B pe3yabTrare Mu3yYeHUs] MCUMILUIMHBI OOydYalolIWiics 1O mporpamMme
0akajaBpHaTAa J0JIKEH:

Obnadams cnepyrommmu oodmmenpodeccuonanbabiMu (OIIK) u mpodeccrnonaabHBIMI

(IIK) xomnereHIUAMU:

— CHOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JHMCIUILINH B ipodeccuonanbHoi nesirensaoctr (OITK-1);

— CHOCOOHOCTBIO HaNlAXXKMBaTh, HACTPAUBATh U OCYLIECTBIISITh IPOBEPKY 00OpYAOBaHUS U
nporpamMmmubix cpeacts  (IIK-6) B oOmactu  1pOM3BOJACTBEHHO-TEXHOJIOIMUYECKOMN
JESITEIIbHOCTH;

— CIOCOOHOCTHIO TUIAHMPOBATH U MPOBOAUTH (DPM3NYECKHE U XUMHUYECKHE SKCIIEPHMEHTHI,
MPOBOAUTH 00PabOTKY UX Pe3y/IbTaTOB M OLEHUBATH MOTPEITHOCTH, BBIIBUTATH TUIIOTE3bI
¥ YCTaHABIMBATh TPAHUIBI MX TPUMEHEHUS, MPHUMEHSATh METOJbl MaTEeMaTHYeCKOTO
aHaJIM3a U MOJEIMPOBAHUS, TEOPETUUECKOTO U dKCIIepuMeHTanbHoro uccnegopanus (I1K-
16) B 005acTu HAy4YHO-UCCIIEI0OBATEIHLCKON NEATEIbHOCTH.
3namo:

— 3aKOHBI IEpEHOCa UMITYJIbCA, TEIIOTHl U MACCHI;

— OCHOBHBIE YPaBHEHMS TMPUKIAIHONW THUIPABIUKH M 3aKOHOMEPHOCTH IepeMEIICHUS
JKUJIKOCTEH;

— OCHOBHBIE 3aKOHOMEPHOCTH MPOILIECCOB OCAXACHUS, (QUIBTPOBAHUS M TEUCHHs 4epes3
3€pHUCTBIE CIIOH;

— (U3MUECKYI0 CYIIHOCTH IPOLIECCOB TEIUIO- U MacCOOOMEHa; OCHOBHBIE KHHETHYECKHE
3aKOHOMEPHOCTH MaccolepeHoca Jisl CUCTEM Ta3(1ap)->KUIKOCTb;

— THUIIOBBIE MTPOLECCHI XUMUYECKOM TEXHOJIOTMH, COOTBETCTBYIOIINE alllapaThl U METOJIbI KX
pacuera.

Ymemu:

—  ONpeIeNsATh XapaKTep IBMKEHUS KUAKOCTEH 1 Ta30B;

— HCIIOJIb30BaTh OCHOBHBIE KMHETHYECKHE 3aKOHOMEPHOCTH TEIUIO- U MaccolepeHoca mpu
aHaJIN3€ TEIJIOBBIX U MaCCOOOMEHHBIX MTPOLIECCOB;

— COCTaBJISATh MaTepUaAJIbHbIE U TEIUIOBbIE OAJAHCHI I CUCTEM Ta3 (Iap)-KUAKOCTh;

— pacCUYUTHIBATh apaMeTpbl HACOCHOTO, TEIIO- 1 MAaCCOOOMEHHOT0 000PYA0BaHMUS;

— COCTaBJISATHh TEXHOJIOTMYECKHE CXEMbl M U300pakaTh HA HUX OCHOBHBIC alllapaThl;

— aHaIM3MPOBATh JKCIEPUMEHTAIBHO TIOTYYEHHBIE W TEOPETUYECKH pAacCUMTAaHHBIC
nokasareau paboThl annapaToB.

Bnaoemy:

— METOJIOJIOTHEH pacyeTa THIpOMEeXaHHUECKUX, TEIUIOBBIX K MaCCOOOMEHHBIX MPOIIECCOB,;

— METOJaMH COCTaBJICHUS TEXHOJOTHUYECKHUX CXEM.

3. Kpatkoe coaepkaHue THCHMILIMHBI

Ne Haumenosanue nabopamopnulx pabom
n/

1 | Onpenenenue peKMMOB TEUCHHS JKHJIKOCTEH.

2 | M3ydenue npoduisi cKoOpocTel NoToKa B TPYOOIPOBOJIE.




3 | 'uppaBnuyeckoe CONMPOTUBIICHUE B TPYOOIIPOBOIaX (METANTMUECKOM U CTEKIITHHOM) H
3JIEMEHTax TPYyOOIIPOBOIHON apMaTypBbl.

4 | Onpenenenue ruAPaBINIECKOr0 CONPOTHBIICHHS MTPSIMOTO Y4acTKa TPyOOIpoBoaa.

5 | Ompenenenue ruipaBIndeckoro CONPOTUBIICHHS B JJIEMEHTaX TPYOOIIPOBOIHON
apMarypsl (muadparma, 1pocceabHbI BEHTUIID).

6 | Onpenesnenue ruipoJMHAMUYECKOrO CONPOTUBIIEHUS CYXOM CUTYATON Tapeiaku
KOJIOHHOTO armapara.

7 | Ompenenenue rUIPaBINIECKOTO COMPOTUBIICHUS OPOLIAEMOM CUTUATON TapesIKH
KOJIOHHOT'O arnmapara.

8 | 3mepeHue rupaBiInyecKoro COMPOTUBICHUS TPYOHOTO H MEXKTPYOHOTO MMPOCTPAHCTBA
TEII000OMEHHOI0 annapara.

9 | KanmubpoBka pacxogoMepa BECOBBIM METOJIOM.

10 | M3ydeHne xapaKTEpUCTUK IIEHTPOOEIKHBIX HACOCOB.

11 | Onpenenenue ko3 duiueHTa Temnaonepeaadu B IByXTpyOHBIX TEIII000MEHHHUKAX.

12 | Temonepenaya B METAIUTMYECKOM M CTEKIISTHHOM KOXKYXOTPYOHBIX TEIUIOOOMEHHUKAX.

13 | IHTeHCHBHOCTbH TEIUIONEpeIauy B TNIACTHHYATOM TEIUNIOOOMEHHUKE.

14 | U3ydyenue mnporiecca HECTAIIMOHAPHOTO TEIUIOOOMEHa B arfmapare ¢ MeEIIaJKkod |
NOTPY>KHBIM 3MEEBUKOM.

15 | Onpenenenne k03(h(HUITUEHTOB MACCOOTIA4M B Ta30BOM (Daze mpu UCIIAPEHUH KUIKOCTH B
BO3YIIHBIM MOTOK WJIM NMPH KOHJIEHCALMU Iapa Ha IUICHKE XUJIKOCTH B HACaJOYHOMH
KOJIOHHE.

16 | Onpenenenue kKod(PPUIIMEHTOB MAacCOOTIauN B KHAKOHN (ha3e mpH JecopOlmH THOKCHIA
yriaepoja u3 BOJBI B INICHOYHOH KOJOHHE.

17 | MI3yyeHne COBMECTHOI'O TEIJIO- © MacCCOOOMEHA B HACAJOYHON KOJIOHHE.

18 | M3yuyenue nporecca NpocToil NeperoHku OMHAPHOW CMECH U30TPOIIaHOI-BOJIA.

19 | M3yyenue npouecca NpocToi NeperoHKu OMHaApHOW CMECH BOJAa-3THUIJICHTJIUKOJIb.

20 | Mzyuenne mporecca NepuoInaeckoi pekTudukannyu OWHApHOW CMECH ATaHOJ-BOJIA.

21 | Paznenenue pacTBOPOB HU3KOMOJICKYJISIPHBIX BEIIECTB OOPATHBIM OCMOCOM.

22 | OnpeneneHue CKOPOCTU CBOOOTHOIO OCAXK/IEHHS TBEP/IbIX YACTHIl U BCIUIBITUS MTy3bIpe B
KHUJIKOCTSIX.

23 | M3yuenue nporecca GUIbTPOBAHUS CyCIIEH3UU.

24 | I'maponMHaMHKa HEMOIBH)KHOTO U TICEBJIOOKIKEHHOTO 3€PHUCTOTO CIIOS.

4. O0beM y4eOHOM TUCHUTIUHBI:
4.1. Oynas dopma:

Bunsr yaeGHoi paboTh B 3auernrix | B aKajeM.
eIMHMIIAX | Yacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IJIaHY 2,0 72
AyIUTOpPHBbIE 3aHATHS : 0,89 32
JlaboparopHeie 3ansaTus (J1ad) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
Buja koHTpoOJISi: 3a4eT/3K3aMeH 3auer

4.2. 3aouHas popma:

Bupr yue6HOI paboThI B 3auetnrix | B aKaJeM.
eIUHMIIAX | yacax
O01asi TPy10€eMKOCTh IMCHUILUIMHBI 10 Y4eOHOMY IJIAHY 2,0 72
AyIUTOpPHBbIE 3aHATHS | 0,33 12
JlaboparopHsbie 3aHsaTHs (J1a0) 0,33 12
CamocrositesbHas padora (CP): 1,56 56




Buja xouTpoJisi: 3a4eT/3K3aMeH 0,11 3auer

(4)

AHHOTanuA padoyeil NPOrpaMMbl TUCHHUILIHHBI

«Teopusi XMMHKO-TEXHOJIOTHYECKHUX MpoLeccoB opranuveckoro cuareza» (b1.B.0O/1.11)

1. Heab MMCHUIUIMHBI — PA3BUTHE Y CTYJICHTOB HABBIKOB KOJUYECTBCHHOH OIICHKH
TEPMOJIMHAMHUYCCKUX M KHHETUYCCKHX 3aKOHOMEPHOCTEH OpPraHMYEeCKHX PEaKIIHi,
NPUMEHEHHE COBPEMEHHBIX XUMHUYECKMX M (PU3HKO-XMMHUYECKHX  METOJIOB
WCCJICIOBAHMSI JIJISl YCTAHOBIICHUSI MEXaHU3MA PEaKIIU.

2. B pe3yabTrare Mu3yYeHUs] MCUMILUIMHBI OOydYalolIWiics 1O mporpamMme
0akaJjiaBpUaTa J10JIKeH

Obaaoams cnenyrommmu  obmenpodeccruonanpabiMu (OIIK) u mpodeccrnonambHBIMU

(ITK)) koMITeTeHIIHSAMU:

TOTOBHOCTHIO HCIIONB30BAaTh 3HAHUSI O CTPOCHHMHM BEIECTBA, MPHPOJC XUMHYECKOW CBS3U B

Pa3MMYHBIX KJIACCaX XMMHYECKHX COCIMHEHWH [UIs TOHWMAHHUS CBOWCTB MAaTepuUajioB U

MeXaHW3Ma XUMHYECKHX MPOIIECCOB, MPOTEKAIOITMX B okpy:karorieM mupe (OI1K-3);

TOTOBHOCTBIO HCIIOTb30BATh 3HAHKE CBOWCTB XUMIYECKHUX HJIEMEHTOB, COSIMHCHUI 1 MaTePHAIIOB

Ha MX OCHOBE IS PEIICHHS 3a1a4 podeccronanbHoi aesrenpaoctH (11K-18);

TOTOBHOCTBIO W3Y4aTh HAYYHO-TEXHUYECKYIO WMH(OPMAIIMIO, OTCYSCTBEHHBIA U 3apyOC)KHBIN

onbIT 110 TeMatrke uccienoBanus (I11K-20).

3namo:

AITOPUTM TMOJXOAAa K HCCIEAOBAHUIO OpPraHUYECKUX PEAKUHA C HCIOJIb30BAHUEM
CJIOJKHBIX COCIUHCHH;

BO3MOXHOCTH HCIIOJIb30BAaHUSI PE30HAHCHBIX METOAOB MCCIEAOBAHHUS OpPraHUYECKUX
peaKkuii 11 UX KOJMYECTBEHHON OIICHKH.

Ymems:

OTpEeIETATh KHHETHYECKUE TTapaMeTphl MPOIecca,;

COOTHOCUTh MEXaHU3M pEaKIMU C TEPMOAUHAMUYECKUMH U KHUHETUYECKUMU
MOKa3aTeJIsIMU TIPOIecca;

UCIIONB30BaTh  (PU3MKO-XUMUYECKHE METOJbl HCCIENOBAaHUS ISl  ONpeAeTeHUs
TEPMOJIMHAMUYECKUX M KHHETHYECKUX TTOKa3aTesiel mpoiiecca.

Braoemo:

HaBBIKAMH OILIEHKHU JOCTOBEPHOCTH MOJYUYECHHBIX JIaHHBIX;

MeToJaMu  pa3paboTKu (PHU3UKO-XUMUYECKUX OCHOB CHHTE3a HOBBIX XHMHUYECKUX
COETMHEHUHN ¢ 3aIaHHLIMU CBOMCTBAMHU U UX BELICIICHUS.

3. Kparkoe coaep:xanue 1MCUHNINHBI:

Bonbiioe BHMMaHME TPU paCCMOTPEHUU MaTepHalia yAeIsIeTCs TEOPUH IEKTPOPHIBHOTO,
HYKJICOUIHHOTO W PaTUKaIbHOTO 3aMEIIEHUS B apOMAaTUYECKOM psAy. 31ech Ke
paccMaTpuBalOTCS KOJIMYECTBEHHAs OIEHKA BIMSHUS 3aMECTHTENIEM Ha CKOPOCTh
Pa3IMYHBIX PEaKIIHii, BIUSHUE PACTBOPUTENEH, CoeBOT0 d(heKTa Ha CKOPOCTh PeaKIuii B
apOMaTUYECKOM PSy.
[IpuBonsATCS CBEACHUS O CIIOCO0AX MCCIETOBAHMS XUMUYECKUX PEAKIIHi, O MPUMEHEHUN
(OUBUKO-XUMHUYECKUX METOJIOB JUISI HMACHTU(PUKAIMA ¥ YCTAHOBIEHUS CTPYKTYPHI
OpraHUYEeCKUX COEAMHEHUH, B OCHOBHOM apOMAaTUYECKOro psija, Ui JOKa3aTelbCTBa
00pa3oBaHMs IPOMEKYTOUHBIX MPOTYKTOB.
JlanbHeiiee pa3BUTHE HAXOAUT METOJUKA KUHETUYECKOTIO HCCIEAOBAHUS XUMHUYECKUX
peakmuii, OCHOBBI M OOINME TMNPUHIUIBI OOpadOTKM ¥ aHaIM3a KWHETUYECKHX
AKCIEPUMEHTAIIbHBIX TAHHbIX.

4. O0beM yueOHON AUCHHUILIMHBI:

4.1. OuHas popma:



Buapl yue6HOM paboThI B 3auyernsix | B akamem.
SAMHUIIAX yacax
O0mas TpyA0eMKOCTh JUCHUIIJIUHBI 10 Y4eOHOMY 7,0 252
TUIAHY
AY/JAUTOPHBIE 3aHATHSL: 2,8 100
Jlexuun (Jlek) 1,8 64
ITpaxtuueckue 3ansatus (113) - -
Jlabopatopusie 3ausTus (J1ao0) 1,0 36
CamocrositesibHas padora (CP): 4,2 152
Jpyrue BUIbI CaMOCTOSTEILHON paOOTHI 4,2 152
Buj koHTpOJIsI: 3a4eT/IK3aMeH - 3auer ¢
OLIEHKOM
4.2. 3aounas dopma:
Buapl yue6HOM paboThI B 3auetnpiX | B akanmewm.
CAMHUIIAX qacax
OO0mas TpyA0eMKOCTb JUCIHHUILIUHBI 10 Y4eOHOMY 7,0 252
TUIAHY
AyIMTOpHBIE 3aHATHS: 0,7 26
Jlexruu (JIek) 0,3 10
[Tpaktnueckue 3anstus (I13) - -
Jlaboparopusbie 3ausTus (J1ab) 0,4 16
CamocrositesbHasi padora (CP): 6,2 222
Jpyrue Buapl caMOCTOSTENIbHON pabOThI 6,2 222
Buja kouTpoJisi: 3auer/aK3aMeH 0,1 3ader ¢
OLIEHKOM
(4)

AHHOTaNUA padovell MPOrpaMMbl TUCHHUILIHHBI
«XHUMUA ¥ TeXHOJIorus oprannyeckux Bemecrs» (b1.B.O1.12)

1. Heap JMCHUNIMHBI — Pa3BUTHE Yy CTYJCHTOB HABBIKOB aHaJIM3a 3aKOHOMEPHOCTEN C
EJTBI0 BBISIBJICHUS 3HAYCHUS MPOJYKTOB OPTaHMUYECKOTO CHHTE3a JUIS MPOM3BOACTBA
psga  OpPraHMYECKHWX  BEHIECTB, HCIONB3YEMBIX B  Pa3IHYHBIX  OTPACAX
MIPOMBIIIIJICHHOCTH, HAPOTHOTO XO3SHUCTBA H T.]I.

2. B pe3yabraTre u3y4YeHHMs JUCHUIUIMHBI oOyyamommiics 10 Mporpamme
0akajaBpHUaTa q0JI’KeH:

Obaaoams crnenyromumu npodeccuonansabiMu (I1K) komnereHnusaMu :

TOTOBHOCTBIO HICTIONTB30BaTh 3HAHHE CBOMCTB XMMHYECKHX HIEMEHTOB, COSTMHEHNI 1 MaTEpHAIIOB

Ha X OCHOBE /ISl pellieHusI 3a/1a4 podeccuoHanbHoi aestenbHoctr (ITK-18);

TOTOBHOCTBIO U3Y4aTh HAYYHO-TEXHUIECKYIO HH(POPMAITHIIO, OTEUECTBEHHBIN 1 3apyOSKHBII OMBIT

o Temaruke uccnenobans (ITK-20).

3namo:

OCHOBHBIE METO/IbI CHHTE3a OTAENbHBIX MPEICTaBUTENEH KIacCOB OPraHNIECKUX BEIIECTB

¥ CTIOCOOBI BBIJICIICHUSI OCHOBHBIX U TIOOOYHBIX TIPOJTYKTOB;

OCHOBHBIE THUIIbI, KOHCTPYKTHBHBIE OCOOCHHOCTH W TPHHIMI pPabOThl PEaKTOPOB H

COITYTCTBYIOIIIETO 000PYAOBAHHUS JUTS ITPOBEICHUS OPIraHWMYECKOTO CHHTE3a;

TEXHOJIOTHYECKHE TPOIECCHl MPOU3BOJCTBA U METOIbl KOHTPOIS KadecTBa CHIPbS U

MIPOYKTOB IIPOU3BO/ICTRA;

METOJIbI UICHTU(UKAINYA U KOJTUYECTBEHHOTO OMpeAeNeHUs] MPOIYKTOB OPraHUYECKOTO

CHHTE3a;



— o0nacTu MPUMEHEHUS MPOIYKTOB OPTraHMYECKOTO CHHTE3a.
Ymemn:

— pa3paboTaTh CXeMy CHHTE3a LIEJIEBOTO MPOIYKTA;

— 0O0OCHOBBIBaTh MapaMeTpbl TEXHOJIOTHYECKOrO Mpoliecca MPOU3BOACTBA OPraHUYECKUX
BEIIECTB C EJIBI0 MOTYyYSHUSI KOHEUHOTO MPOJIYKTA C 3a/IaHHBIMH CBOHCTBAMU;

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

— OCHOBHBIMH MPUHIUIIAMU CTPATETHH OPraHUYECKOTO CUHTE3a;

— TOHATHUSAMH OO0 OCHOBHBIX HAyYHO-TEXHHYECKHUX MPOOJIEMax M MEPCIEKTUBAX Pa3BUTHS
MIPOU3BOJICTBA OPTaHUYECKUX BEIIECTB,;

— HAYYHBIMU OCHOBAMH CIIOCOOOB MepepaboTKU MPUPOTHOTO CHIPhS MPU PEIICHUH TUTIOBBIX
npodecCHOoHANBHBIX 3a/1a4, a TAaKXKE HaXOJUTh CIIOCOOBI pelIeHUH 3aa4, BBIXOIAIINX 32
MpeJIebl KOMIIETEHTHOCTH KOHKPETHOTO HAIIPABIICHUS.

3. Kparkoe coaep:kanue TUCHHNIHUHbBI:

Juctunnuna «XuMUsl 1 TEXHOJIOTHSI OPTaHUYECKUX BEIECTB) JAA€T CTYJIEHTaM OCHOBHBIE
MPEJICTaBICHUS] O METOJAaX CHUHTE3a OPraHWYEeCKUX COCAMHEHM, O TEXHOJOTHH IOJIy4eHUs
apOMATUYECKUX M T€TePOaPOMATUUYECKUX COCAMHEHUN, 0 XMMHU3ME MPOIECCOB, TPOUCXOISIINX
npu 3ToM. Martepuan kinaccupUIMpPOBaH MO BaKHEHIIMM TEXHOJOTMYECKUM Ipolieccam,
WCIIOJIb3YEMBIX B OPraHUYECKOM CUHTE3€E: CyIb()UpOBaHUEe, HUTPOBAHHE, TAJIOTCHUPOBAHUE U T.JI.
Jns kaxxgoro mpolecca MAlTCs HaydHble M TEXHOJOTHYECKHE OCHOBBI, pPaccMaTpUBAIOTCS
BOITPOCHI TPAKTUYECKOTO MPOBEACHUS PEAKIIM B MPOMBIIIJICHHBIX allliapaTax, 1aloTcs CBEACHUS
0 TEXHOJIOTUHU BaKHEUIITNX MPOTYKTOB.

B xon11e u3noxxenus matepuana 1o JaHHON JUCIUIUTHHE TPUBOISITCS CBEICHHS 00 OUUCTKE
CTOYHBIX BOJ M OTXOJISAIINX ra30B B MPOU3BOICTBAX apOMATHYECKHUX BEIIECTB (IPOMEXKYTOUHBIX
MIPOJIYKTOB) M METOJIaX UX OYHCTKHU.

4. O0beM y4ueOHOI TMCHUIIIHHBI:

4.1. Ouynas ¢opma:

B 3aueTHBIX B akanem.
Bunaer yue6HOM paboTh CIMHHALAX qacax
O0mas TpPyA0EMKOCTb JMCIHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AyIMTOpHBIE 3aHATHS: 1,8 64
Jlexumn (Jlek) 1,8 64
JlaGopatopusie 3ansaTus (Jlad) - -
[Tpaktueckue 3anstus (I13) - -
CamocrositesbHas padora (CP): 1,2 44
CamocTosITeTbHOE U3YUYCHHE Pa3/IeNIOB JUCYUTIITUHBI 1,2 44
Buja kouTpoJisi: 3auer/a3K3aMeH 1,0 IK3aMeH
(36)

4.2. 3aounas ¢popmMma:

B 3agerHbIX B akazgem.
Buner yue6HOM paboThI CITMHANAX qacax
O0mas TpyA0eMKOCTh JMCIHHUIIIMHBI 10 Y4eOHOMY IVIAHY 4,0 144
AYyIUTOpPHBbIE 3aHATHUS: 0,6 21
Jlexmmm (Jlek) 0,6 21
JlaGopaTtopusbie 3ansTHs (J1ab) - -




[Tpaktuueckue 3ansatus (I13) - -

CamocrositensHas padora (CP): 3,2 114

CamocTosiTeTbHOE U3YUYECHHE Pa3/IeNIOB JUCYUTLITUHBI 3,2 114

Buja xoHTpOJISI: 3a4eT/IK3aMeH 0,2 IK3aMeH
9)

AHHOTaUMA padoyeii NPOrpaMMbl IUCHUNIHHBI
«OCHOBBI MPOEKTUPOBAHUS U 000pPY/A0BaAHME NPEANPUATHII OPraHUYECKOIr0 CHHTE3a»

(b1.B.O/1.13)
1. Heab aucuMnauHbl — (GOPMHUPOBAHHWE 3HAHUI METOAOB pPa3pabOTKU XHMHUKO-
TexHojormueckux  mpoueccoB  (XTII),  cooTBercTByOHmMX  ammapaTypHO-

TEXHOJOTUYECKHUX CXEM JJIs TPOU3BOJICTBA OPTAHUYCCKUX BEIECTB.
2. B pe3yabrare wu3yYeHUs] JUCHMILIMHBI O0yyawIinuiicssi M0 TmporpamMmme
0akajiaBpHAaTAa I0JIKEH:
Obaaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusamu:
—  TOTOBHOCTBIO UCIIONIB30BATh 3HAHUE CBOMCTB XUMUUYECKUX JIEMEHTOB, COSTMHEHHI 1 MATEPHAJIOB
Ha UX OCHOBE ISl PEIeHus 3a1a4 podeccroHanbHoM aestensHoctr (TTK-18);
—  TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUUYECKYIO HH(OPMALHIO, OTEUECTBEHHBIN 1 3apyOeKHBIH OITBIT
110 TeMaruke ucenenopanus ([TK-20).
3nams:
— OCHOBHBIE TEHICHIIMU Pa3BUTHUSI XUMHUUYECKOIN TEXHOJIOTUH;
— TIOCTICIOBATEIBHOCTh BBIIMIOJIHCHUS TMPOSKTHBIX PACYeTOB, OCOOCHHOCTH BBIMOJTHCHHS
MaTepuaIbHBIX U TEIJIOBBIX PACUETOB TUIIOBBIX MPOIECCOB OPraHUYECKOr0 CHHTE3a;
— OCHOBHBIC BApUAHTHI AMAPATYPHO-TEXHOJIOTHYECKOTO O(OPMIICHHS THITOBBIX ITPOIIECCOB.
Ymems:
— pemiaTh 33/1a4M aHAIM3a U CHHTE33a XMMUKO-TEXHOJIOTUYECKUX CHCTEM ISl IPOU3BOCTBA
TOHKOTO OPraHUYECKOTO CUHTE3a;
— BBINOJHITh MaTEPHAIIbHBIC, TEXHOJIOTHUECKHE, TCIUIOBBIC PACYETHI IPH MMPOSKTHPOBAHIH.
Braoems:
— HaBBIKAMU Pa3pabOTKH U TPAPUUYECKOTO M300PKEHUsS anmapaTypHO-TEXHOJIOTHYECKUX
CXeM, TUIIOBOTO XMMHUYECKOTO 000PYIOBAaHUS U €T0 OTAETbHBIX Y3IIOB.
3. Kparkoe coaep:xanue 11 CcUUNIMHBI

[Ipu u3yueHnn MUCHMIUIMHBI 0CO00€ BHHUMAaHUE YAENAETCS BONMPOCAM BIUSHUS YCIOBUH
MPOBEJICHUS MPOLIECCOB HAa BBHIOOP KOHKPETHOTO TEXHOJIOTHYECKOTO 000PYI0BaHMSI, TIOJIOTOBKE
JIOCTOBEPHBIX ~HMCXOJHBIX JI@HHBIX JJIi  BBIIOJIHEHUS TPOEKTOB, HaBbIKaM pa3pabOTKu
TEXHOJIOTHYECKUX CXEM IO UX OMHCAHUSM B TEXHOJOTHYECKHX periiaMeHTaX U COOCTBEHHBIM
JTAHHBIM, TIOJIYYEHHBIM B TAOOPATOPUHU TIPU BHITIOJTHEHUHN KBATU(UKAITMOHHON pabOoThI, MpaBUiiaM
M300paXeHHs]  amnmapaTypHO-TEXHOJOTHYECKHX CXeM C Yy4eTOM  B3aUMOPACIIONOKEHUs
000py/1I0BaHUs U €r0 TEXHOJOTUYECKOT0 Ha3HAYEHUSI.

4. O0beM y4eOHOI TUCHUNIHHBI:

4.1. Ouynas dopma:

. B 3aueTHEBIX B akanem.
Buabl yueOHoii padoThI

eIMHHIIAX qacax
OO01asi TPy10€eMKOCTb IMCHUILIHHBI 110 Y4eOHOMY IJIAHY 5,0 180
AyaUTOpPHBbIE 3aHATHS: 1,5 54
Jlexuuu (JIek) 15 54

JIaGopaTopusle 3ansTus (JIad) - -

ITpaktnueckue 3anatus (I13) - -

CamocrosiTesannasi padora (CP): 3,5 126




KypcoBoii mpoekt 1,0 36

CamocrosiTenbHOE U3yUYEeHHE Pa3/IeTIOB JUCIIUILIMHBI 2,5 90

Bua koHTpoOJIsA: 3a4eT/3K3aMeH - 3ader ¢
OLICHKOM

4.2. 3aouHas dopma:

B 3aueTHBIX B akanem.
Buabi yueOHol padoThl € IIMHHLAX gacax
OO0mas Tpy10eMKOCTh THUCIUILIHHBI 10 Y4eOHOMY MJIAHY 5,0 180
AyaUTOpPHBIE 3aHATHS: 0,5 18
Jlexunu (Jlek) 0,5 18
JlabopaTopnsbie 3ansaTust (J1ab) - -
[IpaxTuueckue 3ansatus (I113) - -
CamocrositesbHas padora (CP): 4.4 158
KypcoBoii mpoekt 0,3 12
CaMocTosTenbHOE U3YUEHUE Pa3AeNOB AUCIUTIIHHBI 4.0 146
Bupa xouTpoJisi: 3a4er/3K3aMeH 0,1 3auder ¢
oueHkoii (4)

AHHOTaNUA padoyell MPOrpaMMbl TUCHHUILIHHBI
«MarepuasioBegeHue u 3ammra or kopposuw» (b1.B.O/1.14)

1. Henau AucHMIUIMHBI:

- IpUOOpeTeHNe CTYCHTaMHU 3HaHUH, HEOOXOIUMBIX JJIs1 CAMOCTOSTENIbHOTO PELICHUS
BOIPOCOB, CBSI3aHHBIX C BHIOOPOM MarepuagoB OOOPYIOBAaHHSA NPEANPUITUNH TOHKOTO
OpPraHUYECKOIO CUHTE3A;

- TOJy4YeHHe HHPopMalMM O (PU3NYECKON CYIIHOCTH SIBJICHHUH, NMPOMUCXOASIIUX B
MarepHuaax, UCIOJIb3YEMBIX, B YACTHOCTHU, B TEXHOJIOTUSAX TOHKOIO OPraHUYECKOTO CUHTE3A;

- YCTaHOBJIEHHME 3aBHUCHMOCTHM MEXJAY COCTaBOM, CTPOCHHEM U CBOMCTBaAMU
MaTepHalioB, UCIOJIb3yEMBIX, B YaCTHOCTH, B TEXHOJIOTUSIX TOHKOTO OPraHUYECKOTO CUHTE3A;

- U3y4eHHE TEOPHUH M MNPAKTHKH Pa3IMYHBIX CHOCOOOB YIPOYHEHMS] MarepHalioB,
00eCreYrBaONMX BBICOKYIO HAJIeKHOCTh W JOJTOBEYHOCTh JieTajed MalluH, UHCTPYMEHTa U
JIPYTUX U3/CIINN;

- O03HAaKOMJICHME C OCHOBHBIMU TpYIIIAaMU METAJUIMYECKUX WU HEMETAJUIMYECKUX
MaTepuasoB, UCIOIb3YEMbIX, B YACTHOCTH, B TEXHOJIOTHSIX TOHKOIO OPraHUYeCKOro CUHTE3a UX
CBOWCTBaMHM U O0JIACTSIMH TPUMEHEHHSL.

2. B pesyabraTe wu3y4YeHHs JUCHUIUIMHBI OOyYyamommiics 10 Tporpamme
0akajaBpHUaTa qOJIKEH:
Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komneTenusamu:

— CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHUYECKHE peIIeHHs TpH pa3paboTke
TEXHOJIOTHYCCKUX ITPOLECCOB, BBI6I/IpaTI) TEXHUYCCKHUE CPEACTBA U TCXHOJIOTMH C YUCTOM
9KOJIOTHYECKUX MoceNcTBUM ux npumenenus (I1K-4);

— CHOCOOHOCTBIO TIPOBOJWTH aHAIHM3 CHIPhS, MAaTEPHAJIOB M TOTOBOW IPOJYKIIUH,
OCYILECTBIIATH OIIEHKY pe3ynbraToB aHanu3a ([1K-10);

— TOTOBHOCTBIO MMPOBOJAUTHL CTAHAAPTHBIC U CepTI/I(bI/IKaHI/IOHHI)Ie HCIIBITAHUA MAaTCpPHAJIOB,
u3nenuil u TexHoaoruueckux nporeccon (IK-17);



— TOTOBHOCTBIO MCIIOJIB30BaThb 3HAHUE CBOMCTB XMMHUYECKHX 3JIEMEHTOB, COCAMHEHUU U
MaTepHaJoB Ha MX OCHOBE JJIsl pemieHus 3aaa4d npodeccrnonansuoi nesrenbHocty (I1K-
18).
3namo:

— KJIaccu(uKanuioo, CTPYKTYpy, COCTaB M CBOWCTBAa MAaTEpUAIOB, HCIOJIb3yEMbIX, B
YaCTHOCTH, B TEXHOJOTHAX TOHKOT'O OPraHMYECKOr0 CHHTE3a,

— MAapKUpOBKY MATCpHAJIOB, HUCIIOJB3YEMBIX, B YaCTHOCTH, B TCXHOJIOTUAX TOHKOTO
OpPraHMYECKOro CHHTE3a [0 POCCUMCKUM CTaHIapTaM;

— OCHOBHBIC KOHCTPYKIIMOHHBIE W (YHKUMOHAJbHbIE MAaTepHallbl, NPUMEHSIEMbIE B
000pynOBaHUY NPEANPUATUNA TOHKOTO OPraHMYeCKOro CUHTE3a.

Ymemo:

— PpalMOHANBHO MOA00PaTh KOHCTPYKLUMOHHBIA MaTepHall Uil XUMUKO-TEXHOJIOTUYECKOTO
npouecca (peakropa, amnmnapara, MallMHbI) C Y4€TOM METOJIOB 3allUTHl OT BO3MOXKHOI'O
BO3/IEUCTBUS TEXHOJOTUYECKON CPEJIbI.

Braoemy:

— METOJIaMHM ONPEJIEICHUS CBOMCTB MAaTEPUAIOB, HCIIOJIb3YEMbIX, B YACTHOCTH, B TEXHOJIOTHUSAX
TOHKOI'0 OPraHM4€CKOro CHHTE3a,

— JaHHBIMH [UIsl TIPUHATHS KOHKPETHBIX TEXHHUYECKHUX PpELICHHH TMpH pa3paboTke
TEXHOJIOTUYECKUX ITPOLIECCOB TOHKOTO OPTaHUYECKOT0 CUHTE3a C TOYKU 3pEHUS TEXHUKO-
HKOHOMUYECKOM 3(PPEKTUBHOCTH IKOIOTUYECKON OE€30MaCHOCTH.

3. Kpartkoe conepxanue TuCHUMIIMHBI

MarepuanoBeeHue Kak HayKa: LW, 3aJadd W 3HAYEHUE AMCLUIIIMHBL 3HAYCHHE
MarepuaioB B Pa3BUTUU XUMHKO-TEXHOJOTHUECKUX MPOLIECCOB U 00ECTICYCHUH X O€30MaCHOCTH.

OU3HKO-XUMUYECKHUE OCHOBBI MarepuaIoBeICHU

OcHOBHbIE TIOHATHSA O CTPOEHUM, CTPYKType M CBOICTBaxX MarepuanoB. MeToabl H3ydeHHUs
CTPYKTYpPBI U CBOMCTB MaTe€pHaoB.

OcHOBBI TeopUHU CIUIaBOB. JluarpamMmbl COCTOSIHUSI CIUIaBOB. TE€PMUHBI U OIPENEICHHUS.
Jnarpammsl — «COCTaB-CBOMCTBO». Pa30BbIN COCTaB CIUIABOB. 3aBUCUMOCTb MEXy CBOMCTBaMU
CIJIaBOB M THUIIOM Juarpammbl coctostaus. [Ipasmno H.C. Kypnakoga.

Metannnieckue MaTepraisl.

XKenezo ¥ cmimaBel Ha €ro OCHOBE. JluarpaMMbl COCTOSIHMSI JKE€JI€30-LEMEHTHT.
KomnioneHTsI, a3bl ¥ CTPYKTYpHBIE COCTABIISIIONINE CTajel U OeNbIX YyT'yHOB.

VYrnepoaucTsle W JIETUPOBAHHBIE CTalM, MAapKUpoBKa. UyryHsl cepwle, Oelble, KOBKHE,
BBICOKOIIPOYHBIE, UX CBOMCTBA, 00JaCTh NPUMEHEHUS, MAPKUPOBKA.

Tepmuueckas oOpaborka. Teopust U NMpPaKTUKa TEPMUUYECKOW U XUMHUKO-TEPMUUYECKOU
00pabOTKN METAJUIOB M CIUIABOB.

[lBeTHBIE MeTamsbl M CIUIaBbl Ha HMX OCHOBE, CBOICTBa, 007acTH NPUMEHEHMS.
[TopomikoBele MeTalIMuUecKue Marepuainbl. Marepuanbl ¢ OCOOBIMH  3JIEKTPUUYECKUMHU
CBOMCTBaMH.

OcHOBBI KOppo3uK MeTaILIOB. [I[pUHIMIIBI M METOABI 3AIUTHI OT KOPPO3UH.

Koppo3sust MeTasuioB B yCIOBUSX TEXHOJIOTUYECKUX CPEJ XUMUYECKUX MTPOU3BOACTB.

[TpyHIMIIBI ¥ METOABI 3aIIUTHl OT KOppo3un. KoppO3HMOHHOCTOMKHE METAINIMYECKUE U
HEMETAJJINYEeCKUEe Mareprayibl. MeToapl 3allliThl MAllMH M anmaparoB NPEeINpHUSITUA TOHKOTO
OpPraHMYECKOr0 CUHTE3a OT KOPPO3HH.

Marepuasibl Ha OCHOBE BBICOKOMOJIEKYISIPHBIX coennHeHui. CTpoeHue M CBOWCTBA
oJMMEpPOB. TepMOpEeakTHUBHBIE W TEPMOIUIACTHYHbIE mouuMepsl. CTpoeHne M CBOMCTBA
mwiactMacc.  OCHOBHBIE  PAa3HOBHUJHOCTH  MPOMBIIUIEHHBIX IOJMMEPOB M IJlacTMacc.
["a30HanoIHEHHBIE JIACTMACCHI.

OCc00EeHHOCTH CTPOCHHSI, CBOMCTBA PE3NHOBBIX MaTepHAIIOB. Pe3rHBI 00IIIET0 Ha3HAYCHHSI,
CrielMajbHbIe Pe3UHBl U 00JIACTH UX MIPUMEHEHHUS.

Jlakokpacounsie marepuainsl (JIKM). OcunoBnble Buasl JIKM. Kpacku, naku, rpyHTOBKa,
LIMATJIEBKA.



Cunukarasle Matepuaisl. ['paput. Acoect. CBolicTBa U 00IACTH TPUMEHEHHSL.

OO6mrast xapakTepucTUKa KOMIIO3UITMOHHBIX MaTepuasioB. JlucnepcHo-ynpodeHHbie KM,
ciouctele KM, Bonoknucteie KM. KoMnosunuonssle marepuaibl Ha METAIMYECKOM U
HeMetayutmueckod ocHoBe. CAIIl (cmedeHHbIE aTIOMHUHHUEBBIC ITOPOIIKH). APMUPOBAHHBIC
IIOJIMMEPHBIE MaTEpUaJIb.

DKOHOMUYECKH 000CHOBAaHHBIN BHIOOP MaTEpUaIOB.

BbiOOp  KOHCTPYKIIMOHHBIX ~ MarepuanoB Juisi  OOOpYIOBaHMS  NPEANPHITHNH  TOHKOTO
OpraHWYECKOr0 CHHTE3a. DKOJIOIMYECKHE W HKOHOMUYECKHME AaCIEKThl MaTepUAIIOBEACHUS U
3allUThl MATEPUAJIOB OT KOPPO3HH.

4. O0beM y4yeOHO THCHUTITHHBI:

4.1. Ounas popma:

B 3auerHbIX B akanem.
Bunpr yueOHO paboTh eVHNLIAX qacax
Oomas Tpy10eMKOCTh JUCIUILUIMHBI 10 Y4e0HOMY ILIAHY 3,0 108
AyauTOpHBIE 3aHATHS: 13 48
Jlextuu (JIek) 0,9 32
[TpaxTrueckue 3ansaTus (113) 0,4 16
CamocrositeabHas pagora (CP): 1,7 60
Pedepar 0,6 20
CaMOCTOSITEIPHOE U3YUCHHUE Pa3JIEIOB TUCITUTUINHBI 1,1 40
Buj koHTpOJISi: 3a4eT/IK3aMeH - 3aver
4.2. 3aounas dopma:
B 3auetHbIxX B akanem.
Bugpl yueOHOI paboTh eMHHLIAX qacax
Oo0mas Tpy10eMKOCTh JUCIUILINHBI 10 Y4e0HOMY IJIAHY 3,0 108
AyauTOpHBIE 3aHATHS: 0,3 12
Jlextuu (JIek) 0,15 6
[TpaxTrueckue 3ansaTus (113) 0,15 6
CamocrositeabHas padora (CP): 2,7 92
Pedepar 0,6 20
CaMOCTOSITEIFHOS U3YUCHHE Pa3JEIOB TUCITUTIINHBI 2,0 72
Bun xoHTpoOJIs: 3a4eT/3IK3aMeH 0,1 3ader
(4)

AHHOTaNUA padovell MPOrpaMMbl TUCHHUILIHHBI
«MoaenupoBanne XUMHKO-TeXHOJOrn4ecknx npoueccos» (b1.B.O/1.15)

1. Heap nMcuMnJIMHbI — MOJTy4YeHHE 00yJaroMMCs 3HaHUN B 00J1aCTH KOMITBIOTEPHOTO
MOJICJIUPOBAHUS XMMUKO-TEXHOJIOTUYECKHUX IIPOLIECCOB C MPUMEHEHUEM COBPEMEHHBIX
CHUCTEM KOMIIbIOTepHOM Marematuku, B 4yacTHoctu MATLAB u VBA, a rtaxxe
IpUOOpEeTEeHNE UM TMPAKTUYECKHX HAaBBIKOB pPa3pabOTKU JaHHBIX KOMIIBIOTEPHBIX
MojieNield C OJAHOBPEMEHHBIM DEIICHHEM 3a/lad CTPYKTYPHOW M TMapaMeTpUYeCcKOi
UACHTU(DHUKAITIH.

2. B pe3syabrare mu3ydyeHHs [IUCHMIUVIMHBI OOy4YallMiicd M0 MporpamMmme
0akajaBpHUaTa JOJIKEH:

Obnaoams cnepytoumu obmenpodeccuonansupivMu (OIIK) u nmpodeccnonanbHbIMU
(ITK) xoMrieTeHITUSIMU:

— BIIQJICHUEM OCHOBHBIMH METOJIaMH, CIIOCO0AMHU M CPEJICTBAMU MOJYyUCHHUsI, XPAHCHHS,
nepepaboTku MHGOpPMALUK, HABBIKAMH pPa0OThl KOMIIBIOTEPOM KakK CpPEICTBOM
ynpasnenus uapopmanueii (OITK-5);



— TOTOBHOCTBIO MPUMEHATh AHANUTHUYECKME W YHUCIEHHBIE METOABl PELICHUS
MOCTABJIEHHBIX 3aJ]a4, UCIOJb30BaTh COBPEMEHHbIE MH()OPMALMOHHBIE TEXHOJOTHH,
MPOBOANTH 00pabOTKYy MH(POPMAIIMH U UCTIOIH30BAHUEM MPHUKIAJIHBIX TPOTPAMMHBIX
cpenctB  cdepbl  npodecCHOHATBHOW  AESTeNbHOCTH, HCIOJIb30BaTh  CETEBBIC
KOMIIBIOTEPHBIE TEXHOJIOTMHM M 0a3bl JaHHBIX B CBOEH MpoecCHOHATBHON
NEATEIbHOCTH, NAKEThl IPUKIAIHBIX IPOrpaMm JUuisl pacdy€ra TEXHOJOTHYECKHX
napameTpoB obopynoBanus (ITK-2);

— CHOCOOHOCTBIO HaJIAXKUBATh, HACTPAUBATh U OCYILECTBIIATH IPOBEPKY 000PYAOBAHUS U
nporpammubix cpencts (I1K-6);
3namo:

— METOJbI IOCTPOEHUS SMIIUPHUYECKUX (BEPOSTHOCTHO-CTATHCTUYECKUX) M (PU3HMKO-
XUMHUYECKUX (TEOPETUYECKUX) MOJIEIe XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB;

— METOJbI HJICHTU()HUKALMY MATEMAaTHUYECKUX OMMCAHUN TEXHOJIOTUYECKUX POIIECCOB HA
OCHOBE  JKCIEPUMEHTAJbHBIX  JAHHBIX;  METOAbl  ONTUMM3AaLUHU  XHUMHKO-
TEXHOJIOTUYECKUX TPOLECCOB C MPUMEHEHHEM OSMIHPUYECKUX W/ MU (PU3UKO-
XUMHUYECKUX MOJIEIIEH.

Ymemo:

— IPUMEHATHh WU3BECTHBIE METOJIbl BBIUMCIUTEIBLHOM MaTeMaTUKU W MaTeMaTU4YeCKOu
CTaTUCTUKM JJIs  pElIeHHs KOHKPETHbIX 3aJay pacuera, MOJEIUPOBaHUS,
UIACHTU(PUKAIIUN U ONITUMHU3ALUY TIPU UCCIICIOBAHUH, TPOSKTUPOBAHUU U YIIPABICHUU
IpoLeccaMy XUMHUYECKOW TEXHOJIOTMM, a TakKe YyMETh HCIOJb30BaTh B CBOEH
MPAKTUYECKOW JEATEIBbHOCTH JJIA JOCTHXKEHHMS 3THX LEJeHd HW3BECTHBIE IaKEThI
MPUKJIAIHBIX IPOrpaMM.

Braoemy:

— METOJaMH MaTeMaTHYECKOW CTAaTHCTUKU Ui OOpabOTKH PE3y/IbTaTOB AKTHBHBIX W
MaCCUBHBIX 3KCIIEPUMEHTOB, a TAK)KE€ METOJAMH BBIUMCIUTEIBHON MATEeMAaTHKU AJIs
pa3paboOTKM M peaqu3alil Ha KOMIIBIOTEpaX aJTOPUTMOB  MOJCITUPOBAHHMS,
UICHTU(PUKAIUN U ONTUMH3AIMH XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB;

3. Kpartkoe conepixanue TuCHUINIMHBI:

3.1. OcHogHble npuHyUnvl KOMHBLIOMEPHO20 MOOETUPOBAHUS XUMUKO-MEXHON0SUYECKUX
npoyeccoe (XTII). Maremarndeckue SMIUPUYECKUE, MaTeMaTHYECKHUE (PUIUKO-XUMUYECKUE
MOJEIM M KOMIBIOTEPHOE MOJEIMpPOBaHUE. JleTepMUHHUpPOBAHHBIE U  BEPOSITHOCTHBIE
MaTemaTruueckue Mojaenu. [IpumMeHenre MeTo1010rMM CUCTEMHOTO aHAJIW3a JJIsl peIleHus 3a/1a4
MozaenupoBaHusa. lIpuMeHeHHe TpUHIUIA «UEPHOTO SIIUKa» MpH  MaTEMaTUYECKOM
MOJIETMPOBAaHUHU. ABTOMaTU3UPOBAHHbBIE CUCTEMBI NMPUKJIAAHON MHPopMaTUKU. Mepapxudeckas
CTPYKTypa XHMMMUYECKHX IIPOM3BOJACTB M HX MareMarudeckux wmojenei. IIpumeHneHune
KOMIIBIOTEPHBIX MOJEJIed XUMHYECKHX IPOLECCOB JUIs aHajnW3a, ONTUMH3AlMUd U CHHTE3a
XUMHUKO-TEXHOJIOTHYECKUX cHUcTeM. OCHOBHBIE NPHEMBl MAaTEMAaTHYECKOIO MOJEIUPOBAHUA:
AMIOUPUYECKUH, CTPYKTYPHBIH ((PU3NKO-XMMHUECKUN) U KOMOWHUPOBAHHBIM (TEOPETHUECKUA).
[TocTpoeHne cTaTUYECKUX M TUHAMHYECKMX Mozeneil. Pemenue nmpsambix 3agad. [IpoekTHbIl u
MOBEPOYHBIN (OIEHOYHBIN) pacueT mporeccoB. Pemenue oOpaTHbix 3anad. [lapamerpudeckas u
CTPYKTypHasi HJIEHTU(UKAHUSI MaTeMaTUYeCKUX Mojeseil. YCTaHOBIEHHE aJeKBAaTHOCTU
MaTemMaTuyeckux Mojeneil. Ctparerust mpoBeaeHUs paCUeTHBIX UCCIEJOBAHUM U KOMIIBIOTEPHOTO
MOJIEJTMPOBAHUS PEaTbHBIX MPOLIECCOB.

3.2. [locmpoenue smnupudeckux mooenel.

e (QopmynupoBKa 3a/aydl aNmpOKCUMAIMH JAHHBIX IS OMUCAHUS DKCIEPUMEHTAIbHBIX
3aBUCHUMOCTEN M TIOJYyYEHUS SMIMPUYECKHX MOJENEH NpoleccoB. Buasl kpurepues
anmpokcuManuu. Kpurtepuii Merona HaMMEHbIIMX KBajapaToB. Pemenue 3amgaun
anMpoOKCUMAIIUM ISl HEJIMHEHHBIX U JIMHEWHBIX IO MapaMmerpaM mojened. Marpuunas
dbopMyITUpPOBKA 33/1a4X aNIPOKCUMAITUU. AHATUTHICCKAN W AITOPUTMHYECKHUI TTOIXO/IbI
JUISl pelIeHusl 3aJaydl anmnpoKCUMAaIMU Uil JIMHEWHBIX U JMHEapU30BAaHHBIX MoOjeen
METOJIOM HalMEHBIINX KBaJIpaToB;



3aKOH HOPMAJbHOTO pacHpeneNeHust A BEKTOPHBIX CIYYalHBIX BEJIWYMHBI H
OIpE/IeIEHNE UX YUCIIOBBIX XAPaKTEPUCTHK. MaremMaTndeckoe OXKUIAHWE U TUCIIEPCHS
JUI BEKTOPHBIX CIy4alHbIX BeNIWYMH. J[MCHIEPCUOHHBIA M KOPPESALMOHHBIN aHaIM3.
[TonaTus pucnepcuu BOCHPOM3BOAMMOCTH M aJIeKBaTHOCTH, a TaKXKe OCTaTOYHOM
nucriepcuu. OnpeneneHrue BHIOOPOYHBIX KOI(PHUIIMEHTOB KOppesauuu U Koddduinmenta
MHOXECTBEHHOU Koppensauuu. CTaTUCTUYECKUH IOAXOJ K OIpPENeNICHHIO OLIMOOK U
HOTPEIIHOCTEN B SKCIIEPUMEHTAJIBHBIX TOUKAX U3MEPEHUH;

PErpeCCUOHHBIN ¥ KOPPEIALMOHHBIN aHAJIU3 I IOCTPOEHUS SMIIMPUYECKUX MOJENIEH Ha
OCHOBE JAHHBIX MACCUBHOIO 3KcrnepuMeHTa. [loHATus QyHKIuM OTKIMKA U (PaKTOpPOB.
OCHOBHBIE [JOINYLIEHHUS] PErpPEeCCHOHHOIO M KOpPpeNsLUOHHOro aHanu3a. Kputepuu
IPOBEPKU OAHOPOAHOCTH Aucrepcuil. Belbop Buaa ypaBHEHMIl perpeccuu, a Takxe
ornpeeneHue KodpGUIUEHTOB PErpPecCCUU U UX 3HAUUMOCTH € MCII0JIb30BaHUEM KPUTEPHUs
Crerogenra. Ilponenypa HCKIIOYEHHS HE3HAUMMBIX KO3((UIMEHTOB pPErPEecCHH.
OnpezneneHue aieKBaTHOCTU PErPECCUOHHBIX MOJIENIeH ¢ MOMOILbIO KpuTepus Puiepa;
OCHOBHBIE TTOJIOKEHHUSI TEOPUHU TUTaHUPOBaHUA dKcnepuMeHToB (I): momHbIiA (pakTopHbIA
skcriepuMenT (I1PI) u 06pabdoTka ero pezynbraToB. ONTUMATIBHBIE CBOMCTBA MATPHIIBI
IUTAaHUPOBAHMSI U CBOMCTBO OpTOroHajmbHOCTH. Onpenenenue ko3puuueHToB Moaenei,
UX 3HAYMMOCTH U TIpOBEpKa aJeKBATHOCTH YypaBHeHHs perpeccud. CBOHCTBO
pOTaTabesIbHOCTH MOJIHOTO (PAKTOPHOTO SKCIEPUMEHTA;

OCHOBHBIE TOJIOKEHHUSI TEOpUM IUIaHMpoBaHUs 3kcnepuMeHToB (II): oproronanbHbIN
HeHTpajdbHbll KoMno3uuMoHHBIM 1wiaH (OLIKII) skcnepumenToB u oOpaboTka ero
pe3yabTatoB. O0ecreyeHre OpTOrOHAIBHOCTH MAaTPHIIBl TUIAHUPOBAHUS U OTIPEICIICHUE
BEJIMYHMHBI 3BE3HOTO ieda. OnpeneneHne KodQPUIMEHTOB MOJIENN, UX 3HAYUMOCTH U
OLICHKA aJIeKBaTHOCTU YpaBHEHUsI perpeccuu. PacueTHoe BhIUMCIIEHNE KOOPINHAT TOUKU
onTuMyma (3KCTpemMyMa);

ONTUMU3AIMS JKCIIEPUMEHTAIBHBIX HCCIIEAOBAaHUA C TpUMEHEHHeM MeToaa bokca-
Bunbscona. OcHOBHBIE MOAXOMABI K ONTUMH3AIMU SKCIEPUMEHTAIBHBIX HCCIIECAOBAHHM.
OKcIepUMEHTaTbHO-CTaTUCTHYECKUI MeTo . CTpaTerus ABUKEHUS K ONITUMYMY LIeJIeBOH
¢GyHKIMKM (PYHKIMM OTKIMKA) TPAJAMEHTHBIM MeTOoAOM. Kputepun nOCTHXKEHHS «I1OYTH
CTallMOHAPHOM 00JacTU» M METOAbl YTOUHEHHUS IOJIOKEHUS ONTUMAIBHOM TOYKH B
(aKTOpHOM MPOCTPAHCTBE.

3.3. Ilocmpoenue guzuxo-xumuyeckux mooeneti:

JTambl MaTEMaTHYeCKOro MojenupoBaHusa. POpMylHpOBKa THIOTE3, IOCTPOCHHE
MaTeMaTUYeCKOro ONUCaHMs, pa3padoTka MOJAETUPYIOLIEro ajaropuTMa, IpoBepKa
a/IeKBaTHOCTU MOJEIM M MJCHTU(UKALUS HUX MapaMeTpoB, PacyeTHbIE HCCIEIOBAHUS
(BBIYMCITUTENBHBIN SKCIIEPUMEHT);

COCTaBJIEHUE CHUCTEM YPaBHEHHI MaTeMaTH4YeCKOIro OMMCAHMS MPOLECCOB U pa3paboTKa
(BbIOOpP) aNTrOPUTMOB MX pelleHUs. BIo4HbI NPUHIUN MOCTPOSHHS CTPYKTYPHBIX
MaTeMaTtuyeckux Mozenei. O0001IeHHOe OMMCaHue IBIKEHHS ITOTOKOB (pa3 B anmaparax
C TIOMOILIBIO THIPOAMHAMHYECKUX MOJETEH, YUYUTHIBAIOIIUX COCPEJOTOYCHHBIE MU
pacripenielieHHble  MCTOYHUKM ~ BEIeCTBA W dJHeprum  (TermioTsl). JlokanbHbIE
UHTEHCUBHOCTH HCTOYHMKOB BEIIECTBA M TEIUIOTHI B IOTOKAaX, COOTBETCTBYIOIINE
pa3NMUYHBIM  QU3UKO-XUMHUYECKMX  mporeccaM. OCHOBHBIE  THIBI  YpaBHEHHH
MaTeMaTHYECKOTr0 OIMUCAHUSA XUMHMKO-TEXHOJOIMYECKHX IPOLECCOB — KOHEYHBIE,
0oObIKHOBEHHBIE U depeHanbible U auddepeHlraibHble YpaBHEHHUS B YaCTHBIX
POM3BOJIHBIX;

MaTeMaTHYeCKOe MOJICITUPOBAHHE CTAI[MOHAPHBIX W JUHAMHUYECKHX PEKUMOB
TUAPABIMYECKUX  IPOLECCOB B  TPyOONpPOBOJIHBIX  CHUCTEMax, TJioOalbHBIE U
JICKOMITO3UIIMOHHBIE METO/IbI PEIICHUSI CUCTEM HEJIMHEHHBIX YPaBHEHUH, a TAK)Ke SBHbIC
U HESBHBIC METObI YUCIEHHOTO PEIICHUSI CHCTEM OOBIKHOBEHHBIX TU(PepeHITHaTHHBIX



ypaBHeHUH. CocTaBl€HME YPAaBHEHMM MaTeMaTH4YeCKOro OINUCaHUs  IIpoliecca.
[TocTpoenne nHGOPMAITMOHHBIX MAaTPHUIl MATEMATHYECKUX MOJICIICH IJIsi BRIOOpa o0IIero
IrOpuTMa pelIeHUs] — MOJAESIMUPYIOLIEro anropurma. Peanmsanus anropuTrMoB penieHus
HEJIMHEWHBIX M  OOBIKHOBEHHBIX JAu(QepeHunanbHbIX — ypaBHeHHH. Onucanue
cranroHapHbIX pexuMoB XTIl ¢ mpuUMEHEHHMEM CHCTEM JIMHEWHBIX U HEJIMHEWHBIX
ypaBHeHU. HTepannoHHbIE anropuTMmbl pemieHus. [IpuMeHeHne MeTolI0B IPOCTHIX
utepauuii u HprotoHna-Padcona mns monydenus pemienus. [Ipobiema cXoamMoCTH
npouecca peuieHus. JleKOMIIO3UIMOHHBIA METO/I PEIEHUsI CIOKHBIX CUCTEM KOHEYHBIX
ypaBaeHuid. Iloctpoenne wuHDOPMANMOHHOW MATPHUIBI Ui BBIOOpPAa ONTHUMAIEHOTO
anroputMa pemeHus 3agadd. [loHsTHEe >KecTKOCTH cucteM JuddepeHInaIbHbIX
YpaBHEHUU U KPUTEPHH JKECTKOCTH. SIBHBIC (OBICTpHIC) M HESIBHBIC (MEJICHHBIC) METO/IbI
pemenus. Metonbl nepBoro (Meron Jilepa), BTOPOro (MOAU(PHUIMPOBAHHBIE METOJIbI
Ditniepa) u yerBeprToro mnopsiaka (meron Pynre-Kyrra). Ouenka TOYHOCTH METOIOB —
omunbok yceuenus. l[lepexonHble OMMOKKM U OIIMOKK OKPYTJICHUS IPU YUCICHHOM
UHTErpupoBaHny JuddepeHnnanbHbix ypaBHeHHH. CriocoObl obecnieueHust CXOAMMOCTH
pemieHus 3aaaud. [IpuMeHeHHE HESBHBIX METOAOB MJI PELICHUS KECTKUX CHCTEM
muddepeHraIbHbIX ypaBHeHHH. OnpeneneHus mara HHTErPUPOBaHHS UTEPALMOHHBIM
metooM. MetonoB Kpanka-Hukonscona (MeTos Tpanemuii);

MaTeMaTU4YeCKOe MOACIMPOBAHUE CTALIMOHAPHBIX PEKUMOB IIPOLIECCOB TEILIONEPEIadu B
IUIACTUHYATBIX M 3MEEBUKOBBIX TEIUIOOOMEHHUKax. Maremaruyeckoe OIMcaHue
MIPOLIECCOB C MPUMEHEHHEM MOJIENe UAeaTbHOr0 CMEIICHUs M BBITECHEHUS. BriOop u
rpaduveckoe NpeACTaBICHNE AITOPUTMOB pemeHus. [IpiMenenre cTanIapTHBIX METO/I0B
BBIYMCIIUTEIILHOM MAaTEMAaTUKH JJIs1 PEIICHUS 3a/1a4;

MaTeMaTU4YeCKOe MOJCIMPOBAHUE CTALIMOHAPHBIX PEKUMOB IIPOLIECCOB TEILIONEPEIAYU B
MPSIMOTOYHBIX U MPOTHUBOTOYHBIX TPYOUATHIX TEINIOOOMEHHUKOB, perienue 3agaun Komm
¥ KpaeBOW 3aJauu NMPU WHTETPHUPOBAHUU CHCTEM OOBIKHOBEHHBIX IH(QepeHIHaTbHBIX
ypaBHEHUH.  MaremaTudeckoe OINMCAaHHWE IIPOLIECCOB C NPUMEHEHUEM MOJeNel
UJeaNIbHOr0 BeITeCHEHMs. Pemenue 3agaun Komm um kpaesoil 3amaum. [IpencraBinenue
QITOPUTMOB BBIYHMCICHUI B BHUJE HH(DOPMAIMOHHOW MATPHUIBI CUCTEMbl YpaBHEHHI
MaTeMaTUYeCKOIo OMMCAaHMs U OJ0K-cxeM pacueToB. Maremarnyeckoe onucanue XTII ¢
IPUMEHEHHEM CHCTEM OOBIKHOBEHHBIX UG (depeHIaTbHbIX YypaBHEeHHNH. OmnucaHue
O0OBEKTOB C paclpeieseHHbIMU B MPOCTpaHCTBE mapaMmerpamu. DPopMyaupoBKa
HAYaJIbHBIX U KPAcBBIX YCIOBUH 3a/1a4 pelieHus. YucaeHHsli anroput 1 -ro nopsaka s
pemenus 3anaun Komu. Metop «@IpucTpesiku» sl peIIeHNs] KpaeBOM 3a1a4y;
MaTEMaTHYECKOE MOJIENMPOBAHUE CTALIMOHAPHBIX PEXHMMOB IIPOLIECCOB B PEAKTOpAX C
Memankord.  OmucaHue  MUKPOKMHETHYECKMX  3aKOHOMEPHOCTEM  NPOTEKaHMs
NPOU3BOJBHBIX  CIOXHBIX  XUMHUYECKMX  peakuud B  KUIKOH  daze i
MHOTOKOMIIOHEHTHBIX CHCTeM. OIpenenacHre KIYEBbIX KOMIIOHEHTOB CJIOXHBIX
XUMHYECKMX pPEaKIMUi ¢ MPUMEHEHHUEM METOJIOB JIMHEHHOM anreOpbl - paHroB MaTpHI]
CTEXHOMETPUYECKUX  KO3((UIMEHTOB  peakiuu. MaremaTuueckoe  OIMCaHHE
PEeaKkTOpHOTo Mpoliecca ¢ pyoalikon i MPOU3BOJIBLHOM CXEMbl IPOTEKAHUS XUMHUECKON
peakuuu. BbIOOp anropuTMOB pelleHHs 3a7auyd C MpPUMEHEHHEM HH(POPMALMOHHOM
MaTpHUILIbI CUCTEMB] YPAaBHEHUH MaTeMaTUYECKOTO OMMCAHUS U MPEACTABIECHUS allTOPUTMA
pelIeHHs ¢ TTOMOIIbIO OJIOK-CXEMBI pacyeTa mpoliecca;

MaTeMaTH4YeCKOe MOJIEIINPOBAHNE HECTAIMOHAPHBIX PEXXUMOB IPOLECCOB B PEAKTOpax ¢
MeIanKko. MareMarndeckass MOCTAaHOBKA 3aJaud [Jid PEaKUUh C MPOU3BOJIBHON
cTexuomeTpudeckol cxemoil. @opmMynupoBka 3agaun Komm — 3amaun ¢ HayaJbHBIMHU
ycloBusIMU. Pa3HOCTHOE mpejcTaBlieHne CUCTEMbI OOBIKHOBEHHBIX UG (hepeHIINaTbHbIX
ypaBHeHuii. [TocTpoeHre nHOpMaIMOHHONH MaTPHUIIBI JUI BEIOOpA aIropuTMa perieHusl.
['padmueckoe mpencTaBieHe aropUuT™Ma pelIeHUs B BUIE OJIOK-CXeMbl pacyeTa;
MaTeMaTHYECKOE MOJICIMPOBAHUE CTAI[MOHAPHBIX PEXKHMOB B TPYOUaTBIX PEaKTOpax ¢
IOPSIMOTOYHBIM M IPOTUBOTOYHBIM JIBHJKEHUEM TEIJIOHOCUTENEH. MaremaTudeckas



IIOCTAHOBKA 3aJa4¥ Ul pPEaKUUH C KOHKPETHOM CTEXMOMETPUYECKOM CXEMOM.
®opmynupoBka 3aaaun Komm — 3aga4n ¢ Ha4yaJabHBIMU YCIOBUSMH M KPaeBOW 3aauMl —
3aJa4d C KpacBBIMU YCIOBHSAMHU. Pa3HOCTHOE MpencTaBlieHHE CHCTEM OOBIKHOBEHHBIX
muddepeHnmanbHbIX ypaBHeHul. [loctpoenne nH(OpManMoOHHBIX MaTpull Ui BbIOOpa
QITOPUTMOB pereHus. ['paduueckoe npeacTaBieHne alrOPUTMOB PEIICHHS B BUE OJIOK-
CXEMBI pacyeTa;

MaTeMaTHYECKOE MOICTUPOBAHHE HECTAIIMOHAPHBIX PEKUMOB IPOLIECCOB B TPyOUaThIX
peakTopax M YHUCICHHBIE alNTOPUTMBl JHUCKPETU3ALMHA Ul  PEIICHHS CHUCTEM
muddepeHMaIbHbIX  YPaBHEHUH C YaCTHBIMHM HPOM3BOJHBIMH. Maremaruyeckas
IIOCTAaHOBKA 3aJayd i1 pEeakUUh C KOHKPETHOW CTEXHMOMETPHYECKOM CXEMOM.
DopMyIMpOBKa HAYaJIbHBIX M TPAaHUYHBIX ycnoBuid. [luddepeHunanbupie ypaBHEHUS B
YAaCTHBIX MPOM3BOJIHBIX - 3JUIMITUYECKOrO, NapaboIM4eckoro M TIUnepOoJIudecKoro
TUNOB. AJTOPUTMBI PELICHUS YPAaBHEHUH MapaboIrMuecKoro THMa. MaremaTtndeckas
MOJIeJIb XUMHUYECKOTO NIPEBPALLEHUS B M30TEPMUYECKUX YCIOBUAX ISl HECTALlMOHAPHOTO
mporecca B TpyO4aTblX ammaparax ¢ Y4eTOM IHPOJOJIBHOTO TepEeMEIINBaHuI U C
IPUMEHEHUEM  OJHONAapaMeTpUuecKo  Iup@Py3MOHHOH Moaenu Uil  ONUCAHMS
TUIPOIMHAMUYECKOW 0OCTAaHOBKH B PEAKIIMOHHOM IOTOKE. AJITOPUTMBI PELIEHUS B BUJIE
CHUCTEM HEJIMHEHWHBIX YpaBHEHHH, a Takke OOBIKHOBEHHBIX IU((epeHIHaTIbHbIX
YPaBHEHUH IIEPBOTO U BTOPOIO MOPSAKOB;

MaTE€MaTU4eCKOe MOJCIMPOBAHUE CTALMOHAPHBIX PEKMMOB IPOLECCOB HENPEPHIBHON
MHOIOKOMIIOHEHTHOM pekTuukanuu u abcopbuuu. MaTemaTtuyeckoe ONucCaHHe
nmporecca  MHOTOKOMIIOHEHTHOM — peKTH(HUKAIMM B Tapenb4yaTroil  KOJIOHHE.
MogenupoBanue (a30BOro paBHOBECHs U IpoOLEcca Maccollepelauyd Ha Tapeskax B
MHOTOKOMIIOHEHTHBIX ~CHCTEMaxX. YueT TeIJIOBbIX OaJaHCOB Ha Tapeikax IpHu
MOJCJIMPOBAHUM Ipoliecca B PEKTU(DUKALMOHHOW KOJNOHHE. J[eKOMIO3MIIMOHHBIN
QITOPUTM pacyera mporecca peKTH(HUKAIMKA B KOJOHHOM armapaTte. MaremaTuueckoe
ONKCaHWE TIpoliecca MHOIOKOMIIOHEHTHOM abcopOuuu B HAcaJOYHOH KOJIOHHE.
MopenupoBaHue nporecca MHOTOKOMIIOHEHTHOM Maccollepeiadyy B CEKIUAX HacaJOYHON
KOJIOHHBI. AUITOpUTM pEIIEHUs KpacBOW 3ajadyd i MOJEJIHMPOBAHMs IIpoLecca
abcopOIuu B HACaJJOUYHOM KOJIOHHE.

3.4. OcHogbl onmumuzayuu XUMUKO-mexHoa02U4ecKux npoyeccos:.

peuieHue  3a1ad  ONTUMHU3AlMM € TEPMOJMHAMMYECKHUMH, TEXHOJOTHYECKUMU,
SKOHOMUYECKHMH, TEXHMKO-DKOHOMMYECKMMH W  JKOJOTMYECKUMHU  KPUTEPUIMHU
ontumaneHOCTH. OntuManbHble pecypcocOeperatone XTI Bwibop kputepues
onTUMaJIbHOCTU (1eNeBbIX (yHKIUI). POopMyIUpOBKa MHOTOKPUTEPHATIBLHOM 3anadyu
ontumuzaiu. OcoOEHHOCTH pelleHus onTUMM3aunMoHHBbIX 3anad XTIl mpu Hamuuuu
HECKOJIbKUX KPUTEPHUEB ONTHUMAIbHOCTH, OBPAaXHOM XapakTepe IeeBoN (QYHKIUU U
HaJIMYUU OTpaHUYEHU 1-T0 1 2-r0 pona;

QITOPUTMBl OJHOMEPHOM W MHOTOMEPHOW ONTHMM3auMu. MeToapl CKaHMPOBAHUSA,
JIOKaJIM3aluK dKCTPEMYMa, 30JI0TOr0 ceueHus u yrcen O@uboHauu B ciiyuyae 0OJTHOMEPHOMN
onTUMHU3anuu. MeTonsl MHOTOMEPHOM ONTHMM3AlMM HYJIEBOIO, IEPBOTO U BTOPOIO
nopsakoB. CHMIUIEKCHbIE, clydallHble M TPAJUEHTHbIE METOJIbl MHOTOMEpPHOM
ontuMuzauu. Meto mtpa@HbIX QYHKINHN.

3.5. 3axnouenue:

npuMeHeHne KoMibroTepHbIX Mojenedl XTIl nmpu mpoeKTUpOBaHMM XWMHYECKHMX
npou3BoAcTB — B CAIIP. 3amaum cucreM aBTOMAaTM3MPOBAHHOIO IMPOEKTUPOBAHUS
(CAIIP) u cTpyKTypa CHUCTEM KOMIIBIOTEPHOIO NpoekTtupoBanus. MHpopmanmonHoe u
Matematnueckoe obOecnedeHue CAIIP. ABromaTu3npoBaHHOE TMPOEKTUPOBAHUE C
IIPUMEHEHNEM KoMIIbIoTepHBIX Mozenen XTII;

IIpUMEHeHne KommbloTepHbIX Mozened XTIl mpu ymnpaBieHWH TEXHOJIOIMYECKUMU
npoueccamu — B ACYTII. Komneroreproe monenupoBanue XTII B pexxnme pearbHOro
Bpemenu.  Cucrempl  mpsiMmoro  1U(GpPOBOro  (KOMIIBIOTEPHOIO)  yIpaBICHUS



TEXHOJOTHYEeCKUMH TporieccaMu. OCOOCHHOCTH pealn3alii KOMIBIOTEPHBIX MOJAeNei
XTII B aBTOMaTU3UPOBAHHBIX CUCTEMaX YIMPABICHUS TEXHOJIOTHYECKUMHU IMPOIECCaMU
(ACVYTII).

4. O0beM y4eOHOI TUCHUTITHHBI:

4.1. Ounas dopma:

Bugsl yueOHOM paboThI B 3aueTHbIX B akanewm.
eIMHUIIAX qacax
OO0masi Tpy10eMKOCTb JMCUUILIUHBI 110 Y4eOHOMY ILUIaHy 3,0 108
AyIUTOpHBIE 3aHATHUS: 1,33 48
Jlexumu (Jlek) 0,89 32
Jlaboparopusie 3ansaTus (J1ad) 0,44 16
CamocrositenbHas padbora (CP): 1,66 60
Jlpyrue BUbI CAMOCTOSITEIIHOM PabOTHI 1,67 60
Buj koHTpoOJIs: 3aueT/3K3aMeH - 3auer ¢
OLICHK O
4.2. 3aounas dopma:
Bunsl yaeOHOM paboThI B 3aueTHbIX B akanewm.
€IMHUIIAX Jacax
OO0mas Tpy10eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IIaHY 3,0 108
AYIUTOpPHBIE 3aHATHSI: 0,45 16
Jlexuu (JIek) 0,28 10
JlabopaTopnsie 3ausartust (J1ab) 0,17 6
CamocrostenbHas padora (CP): 2,44 88
Jlpyrue BUIbl CaMOCTOSITENBHON pabOThI 2,44 88
Bua koHTpoOJIs: 3aUeT/3K3aMeH 0,11 3ader ¢
OLICHKOM
(4)

AHHOTAIUA Yy4e0HOI NMPOrpaMMbl TUCIHILIAHBI
«J/IaGopaTopHbIie padoTsl 10 pusnyeckou xumumw» (b1.B.0O/1.16)

1. Heab AMCHUIUIMHBI — O3HAKOMHUTb U PACKPBITH BO3MOXHOCTH OCHOBHBIX 0a30BBIX
HKCIIEPUMEHTAJIbHBIX METOJI0B (PU3MUECKON XMMHHU, HAYUYUTh CTY/I€HTa BUJETh 00JIaCTH
U TpeAensl NPUMEHEHHsS JTHX METOAO0B HCCIEOBaHMSA, YETKO IOHUMAaTh UX
NPUHIUIHAAIBHBIE BO3MOXXKHOCTH W OTPAaHUYEHHUS TIPU PEHICHHH KOHKPETHBIX
HKCIEPUMEHTANBHBIX 3a/1a4.

2. B pe3yabrare mu3ydyeHHs [IUCHMIUIMHBI oOy4yalolMiicd 10 mporpaMmme
0akajaBpHUaTa JOJIKEH:

Obnadams crnenyronumu npodeccuonanbubiMu (I1K) kommerenmusmu:

— CIIOCOOHOCTBIO TMPOBOAWUTH CTAaHJAPTHBIE M  CEPTU(UKALMOHHBIE HCIBITAHUS
MaTepUaioB, U3ACIHI 1 TeXHOoJorn4yeckux mpoiecco (ITK-17);

— TOTOBHOCTBIO HCHOJb30BaTh 3HAHUSI OCHOBHBIX (PU3WYECKUX TEOPHM Ui pelIeHHs
BO3HUKAIOMUX (U3NYECKUX 33/a4, CAMOCTOATEIBHOTO NMPUOOpEeTeHUs (HU3HMUECKUX
3HaHUH, A7 MOHUMaHMs MPUHIMIIOB paboThl MPUOOPOB M YCTPOMCTB, B TOM YHCIE
BBIXOJISIIHX 32 MPEAebl KOMIIETEHTHOCTH KOHKpeTHOoro Hampasienus (I[1K-19).
3name:

— TNPUHIUIMBI paOOTHI M CXEMbI HCIOIB3YEMBIX H3MEPUTENBHBIX YCTAaHOBOK;



— BO3MOXKHOCTH METOJIOB CIEKTPOXMMHHU JJIsi TPOBEACHHS KAuyeCTBEHHOTO U
KOJIMYECTBEHHOTO aHAJIW3a XMMHUYECKUX CUCTEM, OINpEAeTCHUS TEPMOAMHAMHYECKHUX
CBOWCTB XUMHYECKUX BEIIECTB;

— KOHIYKTOMETPUUECKUA M  MOTCHLUHUOMETPUYECKUN  METOAbl  HAXOXKIACHUS
TEPMOJIMHAMHYECKUX XapaKTEPUCTHK AIIEKTPOIUTOB (aKTUBHOCTEH U K03 (PULIMEHTOB
AKTUBHOCTH, KOHCTaHTBhl JUCCOLMAIUU, TEPMOJMHAMUYECKUX XapaKTEPUCTHK
peaxkuun);

— (pU3UKO-XUMHUYECKUE METObl UCCIIEIOBAaHUS U aHaln3a (Pa3oBbIX paBHOBECHIl B OJIHO-
¥ MHOTOKOMITOHEHTHBIX CUCTEMaX, yTH MOCTPOEHUS (a30BBIX AUATPAMM COCTOSHHS;

— DKCIIEPUMEHTAJIbHbIE METObl U3yYCHHS] KMHETUKU XUMUYECKUX pPEeaklui, CrocoObl
OIpee/IeHUs] KOHCTAHT CKOPOCTEH U MOPSIKA XMMUYECKUX PEAKIIHM.

— KQJIOPUMETPUUYECKHE METOJbI OMpEIENICHUs TEIIOEMKOCTH, TEIUIOBBIX 3(PQPEeKTOB U
JIPYTrUX TEPMOXUMHUYECKUX CBOMCTB U3y4yaeMbIX OOBEKTOB.

Ymemy:

— TPUMEHSATh TEOPETHUYECKHE 3HAHUS M SKCIEPUMEHTAJIbHBIE METONbl HCCIICHOBAHUS
bu3nYeCKO XUMUU NP pelIeHUH MPOoPeCCUOHATbHBIX 3a/1a4;

— chopMmynupoBath MpoOJIeMy U OOOCHOBATH BBIOOpP SKCIEPUMEHTAIHLHOTO METOa
WCCJICIOBAHMSI, TIOCTABUTD LIETH U 3a/1a4¥ U HAMETHUTD ITYTH UX JTOCTHXKECHUS;

— IIPOBECTH MATEMaTUYECKYyl0 OOpabOTKy SKCIEpMMEHTAIbHBIX JIaHHBIX Ha 0asze
TEOPETUYECKHUX 3HAaHUHU MO (PU3HUUECKON XUMUU;

— TPEICTaBIATH JaHHBIE JaOOPaTOPHOTO HCCienoBaHUs B Tpaduueckoid popme m Ha
OCHOBE MOJTy4EHHBIX 3aBHCUMOCTEM OTIpEeIeIATh COOTBETCTBYIOIIIKE
TEPMOJIMHAMHYECKHE M KUHETUYECKHE XapaKTEPUCTHKH XUMHUYECKOM CHCTEMBI M
XUMHYECKOT0 IpoIecca;

— TPOBOJIUTH AHATU3 M KPUTHYECKH OLICHUBATh IOJYYCHHBIC OSKCIIEPHUMEHTAIIbHBIC
JIaHHbIe, 00001IaTh U JeaTh 000CHOBAaHHBIE BHIBOJIBI Ha 0a3e MPOBEAEHHBIX OIMBITOB.
Braoemy:

— KOMIIJIEKCOM COBPEMEHHBIX HKCIHEPUMEHTAIbHBIX METOAOB (PU3UYECKOM XUMHUU IS
pelIeHNs KOHKPETHBIX HCCIIEI0BaTENbCKUX 3a/1ay;

— HKCHEPUMEHTAIbHBIMH METO/IaMH UCCIIE0OBAHUS COCTOSIHUSA XUMHUECKOTO pPaBHOBECHUS
¥ KHHETUKH XUMHUYECKOTO IMpoIecca.

— mpueMamu 00pabOTKHU MOTYYEHHBIX ONBITHBIX JAHHBIX JJIs BHISIBICHUS U YyCTAHOBJICHUS
B3aMMOCBSI3€  MEXKIy TEPMOJAWHAMHYECKUMH CBOHCTBAMH U  (U3UICCKUMHU
napamMeTpamH IMpolecca;

— 3HaHUSMH OCHOBHBIX 3aKOHOB (M3WYECKOH XUMHH JUISL  COJAEp’KaTeIbHON
UHTEpIpEeTalUU MOTYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3YIbTAaTOB.

3. Kpartkoe conepixaHne IUCHMIIIMHBI

[Ipumenenne  MeTOoOB  (U3MKO-XMMHYECKOIO  HCCIENOBaHUS A ONpeesieHus
TEPMOJIMHAMMUYECKUX U KUHETUYECKUX XapaKTePUCTUK XUMUYECKUX CUCTEM.

CnekTpoxumMHuyecKkHe MeTOAbl HccjenoBaHMsA. KauecTBEHHBIN aHaIu3 BellecTBa
(onpezneneHne MEXbIIEPHBIX PACCTOSHUM, MOMEHTOB HHepuuH Mojekyid). OmnpeneneHnue
KOJIMYECTBEHHBIX XapaKTEPUCTUK (CTENEHH JAMCCOIMAllMM M KOHCTaHTBl JUCCOLMALUU
AIIEKTPOJIUTOB, TEMJIOEMKOCTH BEIIECTBA).

JJleKTpoXuMnuyeckne MeToabl ucciaenoBanusi. Konaykromerpus. OrmnpeneneHue
KOHCTAHTBl JIUCCOLMAIMM CJIA00T0 3JIEKTPOJUTA, CTENEHH JAMCCOLMAIUM, HIIEKTPUYECKON
IPOBOAMMOCTH  TNpPU  OECKOHEYHOM  pa30aBiICHMM  KOHAYKTOMETPUYECKUM  METOIOM.
MoTrenunomerpus. OnpeneneHue TEPMOTUHAMHUECKUX XapaKTEPUCTUK XUMHUYECKOI peakiuu (

AH ° ArGo , A,S°)> Temneparyproro kosdduuuenra 3J1C (dE® / dT ), craumapraoi DJIC (E®),
M3YyYeHHE BIUSHUS J100aBOK HA MOTEHIIUAT SJIEKTPO/IA.
®a30B0e¢ paBHOBeCHE B OJHOKOMIIOHEHTHBIX cHcTeMaxX. PU3NKO-XMMHYECKUN

a”Haym3. l3ydeHue 3aBUCMMOCTH CBOMCTB CUCTEMBI OT €€ cocTaBa. KpuBblE OXJIaKIEHUS.
Omnpenenennue cocraBa 3BTeKTHUecKOM cMecu. [locTpoeHune auarpaMm KHUIEHHS U JUarpamm



IUIAaBKOCTH JJIs1 OMHapHBIX cucteM. OrpaHudeHHas pacTBOPUMOCTH B TPEXKOMITOHEHTHBIX

CHCTEMaAXx.

XuMHYeCcKoe PpaBHOBECHEC. OnpeaeﬂeHHe KOHCTAHTbl XWUMHYCCKOI'O paBHOBCCUA U

TEIUIOBOTO 3P peKTa XUMUYECKON peakiny Ha IPpUMeEpPe PeaKIuil pa3noKeHusl.

Tepmoxumusi. Kanopumerpus. Onpenenenue TEIUIOEMKOCTH BEIIIECTB
KaJOPUMETPUIECKHM METOIOM.
4. O0beM y4eOHOI TMCUUIIUHBI:
4.1. Oynas dopma:
Bcero 4 cemecTp 5 cemecTp

Buabl yueOHol padoThI

3ad4. eJ./aK. yac

3ad4. eJI./aK. yac

3ad4. eJ1./aK. yac

O01mas Tpya10eMKOCTb 1N CHUNITHHBI

4,0/ 144 2,0/72 2,0/72
1o y4eOHOMY IJIAHY
AYIHTOPHbIE 3aHATHSI: 1,78 /64 0,89/32 0,89/32
Jlaboparopusie 3austus (J1a0) 1,78 /64 0,89/32 0,89/32
CamocrositeabHas padora (CP): 2,22 /80 1,11/40 1,11/40
Bua koHTpoOJIs: 3a4eT/IK3aMeH — 3ayer 3ayer

4.2. 3aounas dopma:
Bcero 5 cemecTp 6 cemecTp

Buabi yueOHol padoThl

3ad4. eJ./aK. yac

3ad4. eJ1./aK. yac

3a4. e1./aK. yac

O01mas Tpy10eMKOCTb M CHUNITHHBI

4,0/144 2,0/72 2,0/72
10 y4eOHOMY ILIAHY
AYJIUTOpPHbIE 3aHATHSI: 1,0/36 0,5/18 0,5/18
Jlaboparopusie 3ausaTus (J1a0) 1,0/ 36 0,5/18 0,5/18
CamocrosiTeibHasi padora (CP): 2,8/100 15/54 1,3/46
Bua xonTpoJa: 3aueT/3K3aMeH 02/8 3ager 3ager
' (0,1/4) (0,1/4)

AHHOTAIUA Yy4e0HOI NMPOrpaMMbl TUCIHILIAHBI

«J/IaGopaTopHbIie padoThl 10 opranudeckoit xumun» (b1.B.0/1.17)

1. Heap aucuumiImHbl — npuoOpeTeHne 00y4yaroUIMMUCS OCHOBHBIX HaBBIKOB CHHTE3a

OpPraHUYECKHUX BEILECTB.
2. B pesyabraTre H3y4YeHHH
0akajaBpHUaTa JOJIKEH:

Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komnerenusmu:

JUCIHMIIINHBI

o0yuaruuiics

mo nmnporpamme

— CIIOCOOHOCTBIO TUIAHMPOBATH U MPOBOJAUTH (U3NYECKHE U XUMHUYECKHE 3KCIIEPUMEHTHI,
IPOBOAMUTH 00PabOTKY UX PE3y/bTaTOB M OLEHUBATh MOTPEUTHOCTH, BBIIBUTATh TUIIOTE3bI
yYCTaHaBIUBATh T'PAHULIBI UX IPUMEHEHHUS, IPUMEHATH METObI MATEMAaTUYECKOI0 aHaIN3a
U MOJICJIMPOBAHUS, TECOPETHUECKOTO U dKCIIepUMeHTalIbHOTO nccienoanus (ITK-16)

— TOTOBHOCTBIO HCIIOIB30BaTh 3HAHMS CBOWMCTB XMMHYECKUX DJJIEMEHTOB, COCAVUHEHUN U
MaTepuasoB Ha UX OCHOBE JUIsl pelleHus 3a7ad npodeccuonanbHoi aesrensHoctu (I1K-

18)
— TOTOBHOCTBHIO I/I3y‘IaTB

HAayYHO-TEXHUYECKYI0 HH(pOpMAIHIO,

3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3name:

— TCEXHHUKY 0e30IMacHOCTH B Ha60paT0pI/II/I OpPaHHqCCKOﬁ XHUMHU,
— [PUHIOHUIIBL 0e301acHoro 06pan1eH1/I${ C OpraHU4Y€CKUMHN COCAUHCHUAMMU,

OTE€YECTBEHHBIN U



— METOJIbI U BUJbI XpoMaTorpaduu Ass onpeaesieHust CocTaBa peakIIMOHHOW CMECH;
— TEOpPETHUYECKUE OCHOBBI CIIOCOOOB BBIIEIEHNUS, OUUCTKH U UAECHTHU(PUKALIUN OPraHUYECKUX
BEIIECTB;

— SKCIIEPUMEHTAJIbHbIE METOJbl IPOBEACHUS OPraHMYECKHX PEAKIMH, MPOTEKAaroIUX IO

pa3IMYHbIM MEXaHU3MaM;
— OCHOBHbIE O00IIME METOJUKH B3aUMHOW TpaHc(OpMauM KIacCoB OPraHUYECKUX
COCIMHEHU.
Ymems:

— IDPUMEHATH TEOPETUYECKUE 3HAHUS U OKCIEPUMEHTAJIbHBIE METOJAbl HCCIIEIOBAHUS
OpPraHMYeCKO XMMHHU IIPU PELICHNHU NPO(eCcCHOHANBHBIX 33/1a4;

— cdopMyIupoBaTh MpoOIeMy M OOOCHOBaTH BBIOOp MPHOOPOB M IKCIEPUMEHTAITBHBIX
METO/I0B MCCIIEeI0BaHUs, IIOCTABUTD LEJIU U 33Ja4l M HAMETUTh IIyTH UX JTOCTH)KEHUS;

— CHHTE3UPOBATh COCUHEHUS 110 NPEI0KEHHON METOUKE;

— TIPOBECTH BBIIETICHUE U OYMCTKY CHMHTE3MPOBAHHBIX BEILECTB HA OCHOBE TEOPETUYECKHUX

3HAHUH 110 OPTaHUYECKOU XUMUU;

— BBIOMpATh PallMOHATIBHBIIN CIIOCOO BBIJICIEHUS U OUUCTKH OPraHUYECKOI'0 COeAMHEHUS;

— IPEICTaBISATH JAHHbIE J1a0OPaTOPHOTO MCCIEIOBAaHUS B BUAE I'PAaMOTHO O(OPMIICHHBIX

METO/MK;

— IPOBOAUTH aHAIMU3 U KPUTUUYECKU OLICHUBATh IOJTY4YEHHbIE SKCIIEPUMEHTAIbHbIE TaHHBIE,

000011aTh 1 J1es1aTh 000CHOBAaHHBIE BBIBOJIbI HA 0a3€ MPOBEIEHHBIX OMBITOB;

— BBIOpaTh CIIOCOO MACHTU(DUKAIIMH OPTaHUIECKOTO COSTUHEHHS.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAIbHBIX METOJOB OPraHUYECKOW XUMMH IS

pelLeHHs] KOHKPETHBIX MCCIIE0BATENIbCKUX 3a/1a4;

— DKCHEPUMEHTAJIbHBIMU METOJAMH NPOBEIECHUS OPraHUUECKUX CUHTE30B.

— OCHOBHBIMU METO/IaMH MJIEHTH(PUKALNN OPTaHUUECKUX COECTMHEHUIN

— TnpuemMaMu 00pabOTKHU ¥ BBIIEICHUSI CHHTE3UPOBAHHBIX BEUIECTB;

— 3HAHMUAMU OCHOBHBIX 3aKOHOB OpPraHMYECKOM XUMHMHM JJs  CoJepKaTelabHOMN

MHTEPIIPETALIMU [TOJIYYEHHBIX IKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.
3. Kpartkoe conepixaHne IUCHMIIIMHBI

be3omnacHeie mpuemsl U npaBuia padoTkl B 1a00paTOpun OpraHUueCcKON XUMHUU.

OOue Metoasl paboThl B Jlaboparopuu opranuuyeckoid xumuu. Ilocyna, Hanbomnee yacto
npumeHsiemass B Jjaboparopuu. Harpeanme. Oxnaxnenue. IlepememmBanue. MeTtoas
UJCHTUPUKAIMA U OYUCTKH OpPraHMYeCKUX BeulecTB. MaeHTHdUKays opraHuyeckiux BEIIeCTB
MOCPEACTBOM  paznuyHblX BHJIOB xpomartorpadpuu (TCX, xpomartorpadguss Ha Oymare,
HOoHOOOMeHHas xpoMaTorpadus, BOXX), remneparypsl miasnenus u pedppaxroMmeTpuu. MeTo bl
CHEKTPaJIbHOM UJIEHTU(PHUKALIMN OPTraHUYECKUX COETUHEHU.

Ilenu u 3amaun dKCIIEpUMEHTa B OPraHU4eCKOM CHHTe3€e. TeopeTnyeckue OCHOBBI IIpoLECca.
Bo160p ycnoBuit peakiuu. Pacuer cunTesa. O6mue npaBuiia HOArOTOBKY U TPOBEICHUSI CHHTE3A.
Texnuka 6e3onacHoctu. [Ipubop ans npoBeaenust cuntesa. [IpoBenenue onbita. KoHTposns 3a
XOJIOM peakuuu. BblieneHue, ouyucTka W aHanu3 NpoAykTa. CUHTE3bl BEIIECTB pa3IMYHbIX
KJIACCOB OpPraHM4ecKux coeanHeHu. [IpoBenenne sxcrepuMeHTaIbHbIX METOA0B HCCIIEN0BAHUS
peaKunii.

IIpoBenenue peakinii, NPOTEKAIOLIUX 110 MEXaHU3MaM:

— HYKJIEO(QHWIBHOTO 3aMEIICHHs — CUHTE3 rajloreHalKaHOB;

— HYKJICO(QHJIBHOTO MPUCOCTUHEHUS — CUHTE3 CIOXKHBIX 3(DUPOB KapOOHOBBIX KHCIIOT,
aMH/1I0B KapOOHOBBIX KUCIIOT, a30TCOAEPKAIINX aTTbJAETUIOB U KETOHOB;

— 9JEKTPO(PUIBLHOTO 3aMELICHHs] B apoOMaTUYeCKOM psIy — PeaKkIMH HUTPOBAHUS,
OpoMHpOBaHUs, CYIbPUPOBAHUS;

— peakuMil 1Ma30THUPOBAHMSI U a30COUETAHMS;

— peakuuii OKWCIICHHsI (CHHTE3 areToHa, |,4-0eH30XWHOHA, OCH30MHOW KHCIIOTHI) U
BOCCTAHOBJICHHUS.



4. O0beM y4eOHOI TMCUUIIUHBI:
4.1. Oynas dopma:

Bupl yueOHO# paboThI B 3auernbix B akanem.
eMHHLIAX yacax
O01mas TPyA0eMKOCTb M CHHUILIHHBI 110 Y4eO0HOMY 40 144
IVIAHY '
AYJAUTOPHBIE 3aHATHSL: 2,22 80
Jlexuuu (Jlek) - -
ITpaxtrueckue 3ansatus (I113) - -
Jlaboparopus 3ansitus (J1a0) 2,22 80
CamocrositesibHas padora (CP): 1,78 64
Bua xonTpoJf: 3auer / IK3aMeH 3ader ¢
i OIIEHKOH
4.2. 3aounas ¢opma:
Bunet yueGHoI paboTh B 3auernbix B akanmem.
eMHHLIAX yacax
O01mas TpyA10eMKOCTb I CHHUILIHHBI 110 y4e0HOMY 40 144
IUIAHY '
AyIMTOpHBIE 3aHATHS: 0,39 14
Jlexumn (Jlek) - -
[Tpaktueckue 3anstus (I13) - -
Jlaboparopus 3ansitus (J1a0) 0,39 14
CamocrositeabHas padora (CP): 3,5 126
Bua xonTpoJs: 3auer / 3k3aMeH 3ader ¢
0,11 OLIEHKOM
4)

4.4.3 IucuMIUINHBI BADHATUBHON YacTH (IMCIUIIMHBI 10 BLIOOPY)

AHHOTaNUA padoveil MPOrpaMMbl TUCHHUILIHHBI
«JIeKTHBHBbIE KYPCHI 0 pu3nYecKoil KyJbType u cnopry» (b1.B./JIB)

1. Heab IMCHUNIMHBI:

—  OBJAJEHHE CUCTEMOHl MNpaKTUYECKUX YMEHHUH U HAaBBIKOB, 00ECHEUMBAIOIINX
COBEpILEHCTBOBAHHUE MCUXO(PU3NIECKUX CITOCOOHOCTEH;

— pa3BUTHE CHOCOOHOCTEH HCHOJB30BaTh pa3zHOOOpa3Hble (QOpMBbI  (PU3NUYECKOH
KYJIBTYPBEI, CIIOPTA U TypuU3Ma JJIA COXPAHCHUS U YKPCIIJICHHUA CBOCTO 3JOPOBbBA U 3A0POBbS CBOUX
OJIM3KHX B MOBCETHEBHOM JKU3HU U MPO(ECCHOHATBHON 1EATEIbHOCTH,;

—  (¢$opMUpOBaHNHE MOTHBAIL[MOHHO-IIEHHOCTHOTO OTHOIIEHUS K (PU3MUECKON KYIbType,
($u3nYECKOMY COBEPIIEHCTBOBAHUIO U CAMOBOCIIMTAHUIO, YCTAHOBKA HA 3/I0pPOBBIN 00pa3 *KU3HU;

— 0o0ydeHue TeXHUYECKHM U TAKTUYECKHM IIPUEMaM OJHOTO U3 BUJIOB CIOPTA.

2. B pe3yabrare wM3y4YeHHs [IHCUMIUIMHBI oOy4yamumiicd 10 mporpaMmme
0akaJjiaBpUaTa J10JIKeH
Obaaoams cnenyromumu o0mekyabTypHbiMU (OK) KoMIeTeHIIUsIMHU:
— CMOCOOHOCTH K caMOOpraHu3aluu U camoobpasosanuto (OK-7);
— CIOCOOHOCTB UCIONB30BAaTh METOJIBI M CPEACTBA (PU3MUECKON KYIBTYPBI AJIs 00ecreueHus
MOJTHOIIEHHO! COIMaIbHOM 1 mpodeccroHansHol aestenbuoctu (OK-8).
3namy:
— HAyYHO-TIPAKTHUYECKHE OCHOBBI (PM3NYECKOU KYIbTYPHI U CIIOPTA;
—  COLMAJIbHO-OMOJIOTHYECKHE OCHOBBI (PU3MUECKON KYJIbTYpHI U CIIOPTA;



—  BIJIMSIHUE O3/JOPOBUTEIIBHBIX CUCTEM (PH3MUECKOT0 BOCIIMTAHUS HA YKPEIUICHUE 37J0POBBS,
PO UIAKTUKY TPOPECCHOHABHBIX 3a00JIEBAHHUI M BPEIHBIX MPUBHIYEK;

—  cIocOoOBI KOHTPOJIS U OLEHKH (PU3MUECKOTO PA3BUTHUA U (PU3UUECKOH MOTOTOBICHHOCTH;

— TpaBWia U CrHocoObl IUIAHUPOBAHUS HMHAMWBHUYAIBHBIX 3aHSATHH pPa3IMYHON LIEJIEBOM
HaIPaBJIEHHOCTH;

— cnoptuBHble Tpaguuuu MXTU-PXTY um. [.U. Menaeneena.

Ymemn:

— BBINOJIHATh MHAMBHUIYAJIBHO MOJ00OpaHHBIE KOMIUIEKCHI MO (PU3NYECKOW KYyIbType H
Pa3IMYHbIM BU/IaM CIIOPTA;

— OCYILIECTBJISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOET0 OpraHu3Ma U coOJroAaTh mpaBuia
TUTHEHBI U TEXHUKH 0€30MacHOCTH;

— OCYIIECTBJIATH TBOPYECKOE COTPYAHHYECTBO B KOJUIGKTHBHBIX (hopMax 3aHATHN
(bu3NIeCcKoil KyIbTYpOil U CIIOPTOM;

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

Braoemn:

— CpeOCTBAaMH W METOJaMHU YKPEIUICHWS WHIUBHIYyaIbHOTO 3/I0POBBS, (PUIUIECKOTO
CaMOCOBEPILIEHCTBOBAHMUS;

— JIOJDKHBIM YPOBHEM (PU3UYECKON MOArOTOBIEHHOCTH, HEOOXOIUMBIM JIJIsi KAU€CTBEHHOTO
yCcBOEHHUs Mpo(decCHOHANbHBIX YMEHUW U HaBBIKOB B Ipoliecce OOyueHus B By3e, JUIS
oOecrieueHrs TOTHOIEHHOW COIMAIBHON W TPO(ECCUOHATBLHOW NEATEIHbHOCTH TOCIE
OKOHYaHUS y4eOHOTO 3aBEJICHUS;

— TEXHUYECKUMH U TAKTUYECKMMH HABBIKAMU B OJIHOM M3 BUJOB CIIOPTA.

3. Kparkoe coaep:xanue 1MCUHNIHHBI

Kypc nucuuminiel «QJ1eKTUBHbIE JUCHUILIHHBI 10 (PU3HYECKOil KyJIbType H CHOPTY»
peanusyeTcs 4yepe3 BapHaTUBHBIA KOMIIOHEHT (3JIEKTUBHBIN Moyinb) 328 yacoB (BH CIIOPTa MO
BBIOOpY CTyJeHTa), B 3a4eTHbIC EIWHHULIBI HE TEepPEeBOAMUTCA, SBISETCS O00S3aTeNbHBIM s
WCIIOJIHEHUS TIPU OYHOU (hopme 0OyUeHust.

[IporpamMma paccuMTaHa Ha HM3y4YeHHE AMCLUUILIMHBI «JIeKTUBHbIE THCHUILIUHBI MO
(pu3uyeckoii KyJbType W CHOPTY» B TEUEHHE IIECTH CEMECTPOB M IIPENAIOJIaraer, 4To
oOyyaromuecs MMEIT TEOPETUYECKYI0 IOATOTOBKY B 0OJACTH JUCHUILIMHBI «Du3nueckas
KyJIbTypa M CIOPT», 3aKaHUYMBAaETCS 3a4€TOM B KOHIE Kaxaoro cemectpa. KoHTpoib
YCIIEBAEMOCTH CTYAECHTOB BEJETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

IIpakTnyeckune 3aHATHSA.

[TpakTHyeckuii pasen mporpaMMbl peanu3yeTcst Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHSX B
y4eOHBIX TpyIIax 1no odmen Gpu3nueckoi NoAroToBKE WK MO BHIOpaHHOMY BUAY CIOPTA.

[IpakTHyeckre 3aHATUS TOMOTalOT MPHUOOPECTH OIBIT TBOPYECKOM IMPaKTHYECKOU
JeSITEIbHOCTH, Pa3BUBAIOT CaMOCTOSITEILHOCTh B (DU3MYECKOM KyJIbType M CHOpPTE B LENSX
JOCTMDKEHUSI  (PM3MUECKOrO0 COBEPIIEHCTBA, TOBBIIAIOT YPOBEHb (DYHKIIMOHAJIBHBIX U
JIBUTATEIIbHBIX CIIOCOOHOCTEN, HAPaBIeHHO (POPMUPYIOT Ka4eCTBA U CBOMCTBA IMYHOCTH.

[TpakTryeckuii pazaen BKItoYaeT B ceOs MoApa3/iensl: Mo oouiei Gu3ndeckoil mororoBke
(O®II) u ciennanbHOU (pr3HUecKoil moaroToske no Bugam crnopra (COII).

VY4eOHO-TPEHUPOBOYHbIE  3aHATUS  Oa3MpPYyIOTCA HA  IIMPOKOM  HCHOJIb30BaHUU
TEOPETUYECKUX 3HAHUN W METOAUYECKHX YMEHHUH, Ha NMPUMEHEHHH Pa3HOOOpa3HBIX CPEICTB
¢u3nUecKoil KynbTyphl U CIIOpPTa, CIIOPTUBHONW U MPO(ECcCHOHANBHO-TIPUKIATHON (hru3ndecKoi
MOJITOTOBKE.

VYaensercs BHUMaHUE BOIpOCAM IPOBEAECHUS COPEBHOBaHUM (TpaBUjla COPEBHOBAHMM,
CUCTEMa PO3BITpHIIIEH, onpeieNieHre nodenuTeneid, 000py10BaHUE U UHBEHTAPh).

Kpurepuem ycrnenrHocTH OCBOCHHUSI yUeOHOTO MaTepHualia SBJISIETCS SKCIEpTHAasl OLeHKa
IpenoaaBarTessi, YUUTHIBAIOIIAS pecysApHOCHb NOCeueHUs: 00A3amenbHblX YUeOHbIX 3aHAmul,
BBITIOJIHEHNE YCTAHOBJICHHBIX Ha JAHHBIA CeMeCTp KOHTPOJbHBIX HOPMAaTHBOB (T€CTOB) OOIIeH
¢busznyecKkoil M CHOPTHUBHO-TEXHUYECKOW TMOATOTOBKMU Ui OTHENbHBIX TIPYMI Pa3IHuHOU
CIIOPTUBHOW HAaITPaBJIEHHOCTH.



4. O0beM y4eOHOI TN CHUIIHHBI:
4.1. Oynas dopwma:

B CemecTpbl
Buj yueOHOM paboTh aKajieMm. I I Il v V Vi
qacax
OO0mas Tpy10eMKOCTh JUCIUILIHHBI 110 328 32 66 66 66 66 32
Y4eOHOMY ILIaHy
AyaUTOpPHBIE 3aHATHS: 328 32 66 66 66 66 32
[Tpaktuyeckue 3austus (I13) 328 32 66 66 66 66 32
Buja uToroBoro KOHTpoJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH 4yeT 4yeT qer 4eT | 4er | 4er
4.2. 3aounas dopma:
B CemecTpbl
Bun yae6HO# paboThI aKazeMm. ] v Vi
qacax

OO0masi Tpy10eMKOCTb JMCUMILIUHBI M0 Y4eOHOMY 328 108 108 112

JIaAHY

AYyIUTOpPHBIE 3aHATHUS: 328 104 | 104 108

[Tpaktuyeckue 3ansatus (I13) 328 104 | 104 108

Bua uTOroBoro KOHTpoOJIs: 3a- 3a- 3a-

3a4eT / IK3aMeH yeT | 4YeT yer

@4 | 4 (4)

AHHOTaNUA padovell MPOrpaMMbl TUCHHUILIHHBI
«OcHoBbI MeHeq:kMeHTa U MapkeTuHra» (b1.B.JIB.1.1)

1. Heab JAUCHMIVIMHBI — TIOJIy4YE€HHE CHCTEMBbl 3HAaHMM O 3aKOHOMEpPHOCTSX
(GYHKIMOHUPOBAHUS  MPENNPUATHI B CHCTEME  HAI[MOHAIBHOW  OKOHOMHKH,
Npe/CTaBIeHUH B 00JIaCTH MEHEPKMEHTA U MApKETHHIa, BKIIF0Yask METOI0JI0TMUECKHUE
OCHOBBI M 3aKOHOMEPHOCTH, (YHKIIMHM, METOJbI, OpPTraHWU3allMOHHBIE CTPYKTYPHI,
OpraHu3alMI0 MPOLECCOB, TEXHUKY M TEXHOJOTMIO MEHEUKMEHTa U MapKETHUHIa B
YCIOBHAX  PBIHOYHOW  OKOHOMHKH; 3aJI0)KEHHE OCHOB  TPOQecCHOHATHHOMN
NesITeIbHOCTH OaKalaBpoB.

2. B pe3syabrare mu3ydyeHHs [IUCHMIUIMHBI oOy4yalolMiicd 10 MporpaMmme
0akajaBpHUaTa JOJIKEH:

Obnaoams cnepyroumu obmenpodeccuonansubivMu (OIIK) u nmpodeccnonanbHbIMU

(ITK) xommeTeHIusAMU:

— TMOHMMAaTh CYIIHOCTh ¥ 3HaueHWe WH(QOpMAuy B pa3BUTHH COBPEMEHHOTO
WH(POPMAIIMOHHOTO OOIIECTBA, CO3HABATH OMACHOCTh M YIPO3bl, BOSHUKAIOIIUN B ATOM
npoiiecce, co001aTh OCHOBHBIE TpeOOBaHUS MH(POPMALMOHHON 0€30MaCHOCTH, B TOM
YHCIIe 3aIUThI rOCyAapcTBeHHO# TaitHbl (OI1K-4);

— HCHOJb30BAaTh HOPMATHUBHBIE JOKYMEHTHI 110 Ka4E€CTBY, CTAHAAPTU3AIMU U CEPTHPUKAIINN
NPOAYKTOB M MX H3ACIHHA, 3JIEMEHThl JKOHOMHYECKOTO aHajlu3a B IPaKTHYECKOH
nesrenpaocTH (TTK-3);

— aHAJIM3HMPOBATh TEXHUYECKYIO JOKYMEHTAIMIo, MOoAOUpaTh 000OpyIOBaHHE, TOTOBUTh
3asBKU Ha puoOpeTeHue U peMoHT obopynosanus (ITK-10);




— TOTOBHOCTh M3ydaTh HAyYHO-TEXHUYECKYI0 HH(OpPMAIHMIO, OTEYECTBEHHBIH W
3apyOeKHBIN OMBIT 10 Tematuke uccaeaoBanus (ITK-20).

3uams:

— TMPUHOUIOBI COCTABIICHUS TEXHUYECKON JOKyMeHTauuu (rpadukoB pabOT, MHCTPYKIIHA,

IJIAHOB, CMET, 3asiBOK Ha MaTepuajbl U 000pyI0BaHUE) U IP.;

— TEOPETUYECKUE OCHOBBI U METOJIBI BEIPAOOTKH IIETICH U cTpaTeruu Ou3Heca;
— MPUHIUIBI TOJTOTOBKU JOKYMEHTAIIMH IS CO3JaHUS CUCTEMbl MCHEDKMEHTA KadyecTBa

MIPEAIPUATHS;

— METOJbl M TEXHOJIOTUH MPUHATHUS U pealn3aliy YIPaBIeHYECKUX PEIICHUH.
Ymems:
- COCTaBJIAITh 3asBKU Ha 000PYIOBaHHE;
- pa3pabaThIBaTh TEXHUYECKYIO JOKYMEHTAIIUIO;
- TNPUHUMATH YIPABICHYCCKUE PEIICHUS U OPTaHU30BBIBATH UX BHITIOJHEHUE,
- cobupatb, 00pabaThIBaTh U HCIOIbH30BATh YIPABIECHYECKYIO HH(POpMALIHIO;
- paboTaTb C YNpaBICHUYECKOM JOKYMEHTAllMEH, II0Jb30BaThCs 3aKOHAM, HOPMAaMU MU
MpaBUJIaMU aJIMUHUCTPATUBHOMN JAESITETbHOCTH;
- pacnpenensaTh 00A3aHHOCTH U OTBETCTBEHHOCTH;
- HCIIOJIb30BaTh METOJIbI MOTHBAIIMH IIEPCOHAA;
- KOHTPOJHMPOBATH U PEryJIUPOBATH UCTIOJHEHHUE TIJIAHOB.

Braoemo:

- HaBBIKaMU MPUMEHEHUS ONITUMAIBHBIX IMOAXOI0B JJIs JUATHOCTHKH U aHAIH3a PHIHKA;
- METOoJIaMH PYKOBOJICTBA MIEPCOHAIIOM;
- uHCTpyMeHTamM# () (PEKTUBHOTO YIIPaBICHUS TPEIIPUITACM.

3. Kparkoe coaep:xanue 1MCHHINIHHbI

Moayasb 1. OcHOBBI yHpaBjieHHs NPeINPUITHEM

1.1 Beeoenue. Ilpeomem, memo0 u coodepycanue oucyuniunvl «OcHo6bl
MeHedycMenma u mapkemunea». Teopusi ynpaBJeHHs: yIpaBlieHHE KaK MOTPEOHOCTh M Kak
dakTop ycnexa AesITeNbHOCTH, CYIIIHOCTh U COJIEpKaHHUE YIIPABICHHSI, MECTO TEOPHUH YIIPaBICHUS
B CHCTEME COBPEMEHHBIX 3HAHUMU, CleNU(PHUKA YIPABICHUYECKON IEATEIHLHOCTH, COBPEMEHHbBIC
npoOyieMbl  ympaBieHHs. ['€He3uC TEeOpuM YIOpaBICHUS: YIPABICHYECKHUE PEBOIIOLINH,
BO3HHUKHOBEHHE HAYyYHOW TEOPHHU YIPABJICHHS, UCTOKH U TEHICHIIMM PA3BUTHUSI POCCHICKOTO
yrpaBieHUsl. 3aKOHOMEPHOCTH W TPHUHIUIBI YIPaBIEHUS: CYObEKTHBHBIE U OOBEKTHUBHBIC
(bakTopbl B yIPaBJIECHUU.

1.2 Cucmema ynpagenenusn npeonpuamuem u ee cmpykmypa. Ouyenxa y¢hghexmusnocmu
ynpagnenus. CructemMa ynpaBlIeHUs: MTOHITHE CUCTEMBI YIIPaBJICHUS, pacrpeaeneHne QyHKINH,
MOJTHOMOYHI ¥ OTBETCTBEHHOCTH, MIPUHIIUITBI TOCTPOCHUS CUCTEM yrpaBieHus. LlenTpanu3zamus
U JIClleHTpalu3alys yIpaBieHUs, JEeJIerMpOBaHUE MOJHOMOYMHM B Ipoleccax YIpPaBJICHUS.
OpranuzanuoHHas CTpykTtypa u ee BuAbl. OCHOBHBbIE MOHATHSA 3(PPEKTUBHOCTH YIIPABICHUS.
[Toxazarenu 3¢ PEeKTUBHOCTH yIIPABICHHUS.

MoayJib 2. OcHOBBI MeHEIKMEHTA

2.1 Ilenu 6 cucmeme ynpagnenusn. Pazpabomka cmpamecuit u nianoe opeanuzayuu.
[lenu u nenenonaranye B ypaBiIeHUH: POJIb LIEJH B OPraHU3AIMH U OCYIIECTBICHUHU MTPOLIECCOB
yIpaBJICHUS, KIIacCU(PUKALIMS 1IeTIeH, TOCTPOCHUE AepeBa 1eJIeil; coueTaHue pa3sHO0Opa3us 1elei
U QYHKIMI MEHEDKMEHTa; CUCTeMa YIPaBIEHUS 10 IENSIM; CTPATeTusl U TaKTHKa YIpaBIICHUS.
CymHoCTh, TPHUHIMIBI W METOMABI TIaHupoBaHus. I[Iporecc BbpaOoTku ctpareruu. Dopmbl
TEKYIIETo MIaHUPOBAHUSI.

2.2 Texnonozusn paspabomku u npuHamusn ynpaeieHyeckux peuwienuil. Pa3paboTka
VIpaBIEHYECKUX PEUICHWI: TMOHATHE U KJIacCU(UKAIMS  YIPABICHUECKUX  PEIICHUI,
OCHOBOIIOJIATAIOIINE DSJIEMEHTHI JEATETbHOCTH, YCJIOBHS W KPUTEPUU TPHUHATHS PEIICHUMH,
MpOLEeCC M MOJETH TPHUHATHS YIPaBICHUYECKUX PEIICHUH, peanu3alus YIpaBICHUYECKUX
peLIeHU.



2.3 Bnacmv 6 cucmeme ynpasienusn. auoepcmeo u cmuiv ynpaeienus. OTHOLICHUS
BJIACTU B CHUCTEME YIPaBJICHUS: IOHSITHUE U TUIIOJIOTHSI BJIACTH; BJIACTh U aBTOPUTET MEHEKEPa;
npu3Hakd, (aKTOpbl W TPOSBICHUS HEYNPABISIEMOCTH; WCTOYHUKHA BIIACTH B YIPABICHUU
OpraHu3alyeil; mapTHEpCTBO B IMpolleccax MEHeKMEHTa. JIMIepcTBO M CTHIIb YIPABICHHUS:
nporecchl  (OPMUPOBAHHMSI M OCHOBHBIC COCTABIISIONIME JIMACPCTBA, (OpMambHBIE U
HedopMasbHbie (HaKTOPBI JIUJIEPCTBA, MPOSBICHUE JIUJEPCTBA B CTUJIE YIPABIICHUS, TCHACHIUS
Pa3BUTHS CTUIIS YIIPABICHUS.

2.4 Momueayuonnwvie 0CHO8bl ynpasienus u KoHgauxmel. MoTUBAIUA E€ATSIIBHOCTH B
YIPaBJICHUU: MOTHUBBI JEATEILHOCTH YEJIOBEKa U UX POJIb B YIPABICHUH, OCHOBHBIE MOHSITHS U
JIOTMKa Tpolecca MOTHBAluH, (axTopsl (HOpMHpPOBaHHS MOTHUBOB Tpyla; HCHOJIb30BaHUE
MOTHBAIIMA B TPAKTHKE MEHEIKMEHTa; (akTopbl A((HEKTUBHOCTH MOTHUBAIUU; COBPEMCHHBIE
KOHIENIIMK MOTUBaluU. ['pymnmnoBas JUHAMHKAa U KOH(MIUKTHL: POJIb TPYIILI B MOBEACHUU U
JESTEIIbHOCTH YeNIOBeKa, (OPMUPOBAHUE TPYII, B3aUMOJACUCTBHS B TPYIIE U B OpraHU3allny;
BO3HUKHOBEHHE, TMPOSBICHHE U PA3HOBUAHOCTH KOH(IJIMKTOB, BIHSHHE KOH(IUKTOB Ha
yIpaBJICHHE.

Monayab 3. OCHOBbBI MAPKETHHTA.

3.1 Mapkemunz Kak cucmema YnpaeieHus, pecyiupoeaHus U U3YYEeHUs pPbIHKA.
[TonsiTre MapKeTUHTra, IPOUCXOXKICHUE U CYIIIHOCTh MAapKETHHTa, LIeJdu MapkeTuHra. OCHOBHbBIE
MPU3HAKK MapKETUHIOBOTO CTWisA yrpasienus. Konmenmuu wmapkerunra. OCHOBHBIE BHJIbI
MapKeTHHra. MapKkeTHHIOBas cpejia.

3.2 Komnnekc mapkemunza. Ocrnosnvle mapkemunzoswvie uncmpymenmaot. Conepxanue
U TIpollecC yIpaBiieHUus MapkeTHHroMm. OcHOBHbIE (PYHKIIMM MapKeTHHra. ToBapHas, LIEHOBas,
cOBITOBasl 1 KOMMYHUKAIIMOHHAS TOMUTHKU (hupmbl. ToBapHbIe cTpareruu. Pa3paboTka HOBBIX
TOBapOB.

4. O0beM yueOHOI TMCUUIIUHBI:

4.1. Oynas dopma:

Bun yuebHoi paboTbl B 3agerHBIX B akanem.
eIMHHLIAX gacax
O0mas TpyA0eMKOCTh JMCHHILIMHBI 110 Y4eOHOMY IJIAHY 2,0 72
AyIMTOPHBIC 3AHATHS: 1,0 36
Jlexruu (JIek) 0,5 18
[Tpaktiueckue 3anstus (I113) 0,5 18
CamocrositeabHas padora (CP): 1,0 36
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHBI 1,0 36
By MTOroBoro KOHTpoOJIs: 3a4eT/3K3aMeH - 3auer

4.2. 3aouHas popma:

Bun yuebHoi paboTbl B 3agerHbIX B akanem.
€IMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IJIAHY 2,0 72
AyIUTOPHBIE 3aHSITHS: 0,22 8
Jlexruu (JIek) 0,17 6
IIpaktuueckue 3austus (I113) 0,05 2
CamocrositeabHas padora (CP): 1,67 60
CaMOoCTOATEIbHOE N3YUYEHHUE PA3AEIOB IUCIUIIIMHbI 1,67 60
By MTOroBOro KOHTpoOJIsA: 3a4eT/3IK3aMeH 0,11 3aver
(4)




AHHOTaNuA padoyeil MporpaMMbl IMCHUIITTHHBI
«OCHOBBI TEXHMYECKOT0 pPeryJHupoBaHus M ynpasieHue kauectsom» (b1.B./1B.1.2)

1. Hesab AMCHMIIMHBI — HAYYUTH CTYJACHTOB IPUMEHATH KOHTPOJIBHO-U3MEPUTEIBHYIO U
UCIBITATENIbHYI0 TEXHUKY, METOJAAM U CPEJICTBAM TEXHHUYECKOTO pErylIUpOBaHMUs,
METO/aM KOHTPOJISl KAadyecTBa BBITYCKAEMOW MPOAYKIUH, COBPEMEHHBIM CHCTEMaM
yIpaBIeHUS KAYECTBOM.

2. B pe3yabrare wu3y4YeHHs [IUCUMIUIMHBI o0y4yaloumiicd 1o mNporpaMmme
0akaJjiaBpuaTa J10JIKeH
Obnadame cnegytoummu obuiekynbTypasiMu (OK) u obmenpodeccunonanbHbBIMU

(OIIK) KOMITeTCHIUSMHU:

— TMOHMMAaTh CYHIHOCTb M 3HaueHHWe MH(POpPMAIMK B Pa3BUTHH COBPEMEHHOIO
MH(POPMAIIMOHHOTO OOIIECTBA, CO3HABATH OMACHOCTh M YrPO3bl, BOSHUKAIOIIUN B 3TOM
nporecce, co0I0aTh OCHOBHBIE TpeOoBaHUs MHGOPMAIMOHHON 0€30MacHOCTH, B TOM
YHCIIe 3aIUThI rocyaapcTBeHHO# TaitHbl (OI1K-4);

— HCIOJb30BaTh HOPMATUBHBIC JOKYMEHTHI 110 KA4€CTBY, CTAaHAAPTU3ALUN U CEPTUDUKALINU
MPOAYKTOB W WX W3AETUH, 3JIEMEHTHl 3KOHOMHYECKOIO aHaiM3a B MPaKTHYECKOM
nesrenpaocTH (ITK-3);

— aHaTU3UPOBATh TEXHUYECKYI0 JOKYMEHTAIMIO, MOAOUpaTh OO0OpyIOBaHUE, TOTOBHTH
3asfBKU Ha prUoOpeTeHue u peMoHT obopynosanus (ITK-10);

— TOTOBHOCTh HW3yd4aTh HAyYHO-TEXHHYECKYI0 HH(POPMALHUIO, OTCUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTHke ucciemoanus (ITK-20).
3nams:

- 3aKOHOJATeJbHBIE M HOPMAaTHBHO IIPABOBBIC aKThl, METOJUYECKHE MaTEepPHabl 10

TEXHUYECKOMY PEryJIUpPOBaHUIO;

- MEpCHEKTUBbl TEXHUYECKOIO DPAa3BUTUS U OCOOEHHOCTH JEATENbHOCTH OpraHu3alui,
KOMIIETEHTHBIX Ha 3aKOHOJATEJIbHO-IPAaBOBOM OCHOBE B O0JIACTH TEXHUYECKOI'O
peryiaupoBaHus;

- OCHOBBI TEXHUYECKOI'O PETYJINPOBAHHUS.

Ymemn:

- TMPUMEHSTh METOJbI M MIPUHIIMITBI CTAHJAPTU3AINN TIPU pa3paboTKe CTaHIApTOB U JPYTUX
HOPMATHBHBIX JJOKYMEHTOB;

- TpPOBOAUTH TOJTBEPKIACHHUE COOTBETCTBUSI MPOAYKIIMH, TPOIECCOB U  YCIYT

MNpEaABABIACMBIM Tp€6OBaHI/15[M;

- [PUMCHATH MCTOAbLI KOHTPOJIA U YIIPABJICHUA Ka4YECTBOM;,

— AHAJIMU3UPOBATH JAHHBIC O KAaUCCTBC MMPOAYKIIMHU U OTIPCACIIATh MPUINHBI 6pa1<a;

— HCIIOJIB30BAaTh KOMIIBIOTCPHBIC TEXHOJIOTUHN I MJIAHUPOBAHUS U MTPOBCACHUA pa60T 1o
TCXHUYCCKOMY PECTYIUPOBAHULO.

Braoems:
- HaBbIKaMU UCTOJb30BaHUSI OCHOBHBIX HHCTPYMEHTOB YIPABJICHHS Ka4eCTBOM;
- HaBbIKaMd O(OPMIIEHUS pE3YNbTaTOB HWCIBITAHUA U TPUHATHS COOTBETCTBYIOIIMX

penIeHui;
- HaBBbIKaMH OCbOpMJ'IeHI/Ifl HOpMaTHBHO-TeXHI/IquKOﬁ JOKYMCHTAIHU.
3. Kparkoe coaep:kanue JUCHHNIHHbI

Mooy 1.

1.1 Beenenne. 3akoH P® «O TexHHYECKOM peryJMpoOBaAHUN».

Mepbl TEXHMYECKOT'O pEryJupOBaHMs, OCHOBAaHHbIE Ha 3aKOHOAATENbCTBE 00
OTBETCTBEHHOCTH 3a Ka4eCTBO W OE€30MacCHOCTh TMOCTABISIEMONU MPOAYKIHH («3aKOH O 3alluTe
npaB NOTpeOUTENe»).



1.2 HeoTBpaTUMOCTh OTBETCTBEHHOCTH W3rOTOBHUTEJISI M OPraHM3alMUd B IeNnu
«M3TrOTOBUTEJIb- MPOJAaBell- NOTPe0UTENb).

HenobpokauectBennass mnponaykuusa. MckaxenHas wuHbopManust o0 (QaKTHUECKUX
XapakTepucTukax npoaykuuu. danscuduipoBanHas npoayKuus. OTBETCTBEHHOCTh MPOAaBIa
Y U3TOTOBUTEIIS.

13 Jloka3aTeibLCTBO J00pOKa4YeCTBEHHOCTH peanusyemoii NPOXYKIUHN
u3roroButeseM. CBsi3b MexK1y HAJIN4YMeM Je(eKTa U BeJIUYNHOI yuiepoa.

KauecTBeHHas npoayKuus-ycioBue BbDKUBaHUS GUPM B KOHKYPEHTHOM 60pboe.

1.4. TexHuueckoe peryJiMpoBaHHe, OCYHIECTBJIAeMOe TIOCYIapCcTBOM B 00J1aCTH
0e30macHOCTH NPOAYKTOB. TexHHUYeCKHe PerjiaMeHThl H OlleHKAa COOTBETCTBHS.

Bunasl texuuueckux periaameHToB. ConepkaHue TeXHUUYECKHX perjameHToB. [IpaBuia
MOCTPOCHHUS.

1.5. ®opMBbI TEXHHYECKOTO PeryJIMpPOBaHMS.

[ToaTBepkeHne COOTBETCTBUS, TOCYAAPCTBEHHBIM KOHTPOJIb, HAI30D.

1.6. AkkpeauTanus Kak (popMa rocyJapcTBeHHOr0 TEXHHYECKOT0 PeryJTupoBaHusl.

Henn u npuHOMNBL aKKpEeOUTALMU. AKKpEIUTAIMsl OPraHoB IO CepTUPHUKAIUN U
UCTIBITATENIbHBIX ~ JIabopaTopuii. CepTH(UKAIMOHHBIC UCHBITAHUS TPH  aKKPEIUTAIIHU.
3apyOexHasi akKpeauTaIus.

1.7. Mepsbl, npeaycMaTpuBaOIlie HMCNOJb30BaAHHE J00POBOJIbHBIX CTAHAAPTOB H
A00POBOJILHOM cepTU(PUKAIIMH.

KagectBo. BHeapenue cuctem kadectsa. O0yuenne u nHGOpMUpOBaHHE MTOTPEOUTENEH.

1.8. Ipunuunbl 1 GopMbI NOATBEP KAEHUS COOTBETCTBHS. CXeMBI.

Monyas 2

2.1 Meroan4eckue OCHOBBI YIIPABJICHUSA KA4eCTBOM.

Cramuu >KU3HEHHOTO IHMKJIAa TPOAYKIMU. MeEToAbl OIEHKH KauecTBa MPOAYKIIHH.
Cranpaptuzauuss B YIOpaBICHUM KadecTBOM - MexayHapoaneie cranaaptel cepuu  9000.
3apyOeKHbIN U OTEYECTBEHHBIN OMBIT YIIPABICHUS Ka4€CTBOM.

Konnenmus «Bceobiiero yrnpapieHHs] Ka4eCTBOM.

Metponoruueckoe odecrieueHue KauecTBa MpoIyKIUH.

2.2J)IuneH3upoBanne. AKKpeIuTAUMS.

3aKoH 0 JIMLEH3UPOBAHUU.

2.3 CepTudukanus Kak npoieaypa noarBep:KIeHusi COOTBETCTBHS.

2.4 TllpuHuunsl 4 GopMbI NOATBEPKIEHUS COOTBETCTBHSI.

2.5 CxeMbl cepTHQUKALMM U J1eKJIAPUPOBAHUS.

Onucanue cxem neknapupoBanus (11-71) 1 cepTUdUKanum.

2.6 [loOpoBoibHOE TOATBEP:KAeHHE COOTBETCTBHS. JKCHOpTHpyeMas U
UMIIOpTHPYeMAast NPOAYKIUSA,  MOJIeKaAIAs 00s13aTeJIbHOMY  TOATBEP:KICHUIO
COOTBETCTBHS.

VYcnoBus BBo3a Ha Teppuropuio Poccun mNpoayKIuu, MoJuiexamieid o0s3aTelbHOMY
MOATBEPKJIEHUIO COOTBETCTBHUS.

4. O0beM y4eOHOI TUCIUTIIUHBI:

4.1. OuHas popma:

B 3aueTHbIx B akanewm.
Bunael yue6HOM paboThI eAMHULAX yacax

OO0mas TpPyA0eMKOCTb JMCHMILIMHBI 0 Y4eOHOMY IJIaHy 2,0 72
AyAUTOpPHBIE 3aHATHS: 0,88 32
Jlexmm (Jlek) 0,44 16
JlaGopaTtopHsie padoTs (JIab) - -

[Ipaktuueckue 3ausarus (I113) 0,44 16
CamocrositensHas padora (CP): 1,12 40




[ToaroToBka K KOHTPOJIBHBIM paboTam 0,30 10
Jlpyrue BUIBI CAMOCTOSITENIEHONU PabOTHI 0,82 30
Bujx koHTpoOJS: 3a4eT - 3auer
4.2. 3aouHas dopma:
B 3aueTHBIX B akazem.
Bunast yueOHoIi paboThI €IMHULIAX yacax
OO0mas TpyA0eMKOCTh JMCHUILJIUHBI 10 Y4eOHOMY IIAHY 2,0 72
AyIUTOPHBIE 3aHATHS: 0,22 8
Jlexumu (Jlek) 0,17 6
Jlaboparopusie paboTs (JIab) - -
[Tpaktaeckue 3arstus (I13) 0,05 2
CamocrositesbHas padora (CP): 1,67 60
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,28 10
Jpyrue BUIBI CAMOCTOSITENILHON PaOOTHI 1,39 50
Buja xoutpoJsi: 3auer 0,11 3auer
4)

AHHOTaNUA padoyell MPOrpaMMbl TUCHHUILIHHBI

«Bbrunciaureabnasa martematuka» (b1.B./IB.2.1)
1. Heab JUCHUIUIMHBI — HAYYUTh OOYYAIOUIMXCS TEOPETUUCCKUM
MPAKTUYECKAUM YMCHHSIM U HaBBIKAM HCITOJIb30BAHUS COBPEMEHHBIX MAaTeMaTHYCCKUX
METOJIOB C IPUMEHEHUEM TTaKkeTa MaTeMaTtnueckux nporpamm MATLAB st pereHust

LIMPOKOTO Kpyra 3a7a4 BbIYMCIUTEIIbHOW MATEMATHKH.

2. B pe3yabrare u3y4YeHHs [MCUHUILUIMHBI oOOyvyaloummiicsi 1o

0akajaBpHUaTa q0JI’KeH:

Ob6naoams cnenyromumu npodeccuonansubiMu (I1K) komnereHnusMu:
— CHOCOOHOCTBIO TIPOBOJWTH aHAIHM3 CHIPhS, MATEPHAJIOB M TOTOBOH TPOJYKIIUH,

OCYIIECTBIIATh OLIEHKY pe3ynbTaToB aHanu3a ([1K-10);

3HaHUAM, H

nporpamme

—  CIOCOOHOCTEIO IJIaHUPOBATHL U MMPOBOAWUTH (i)mnqecm/le U XUMHUYCCKUEC SKCIICPUMCHTHI,

MPOBOAUTH 00PabOTKY UX Pe3yIbTaTOB M OIEHUBATH MOTPEITHOCTH, BBIIBUTATh THIIOTE3bI
MW YCTaHABJIHMBATh TPAHUIIBl UX MPUMEHEHHS, MPUMEHSITH METOJbBl MAaTEMaTUYECKOTO
aHaJIM3a U MOJEIIMPOBAHUS, TEOPETUUECKOTO U dKCIIepuMeHTanbHoro uccneaoBanus (1TK-
16);

3uamo:

(GUBUKO-XUMHYECKHE ¢  XUMHUKO-TEXHOJIOTHUYECKHE 3aKOHOMEPHOCTH MPOTEKaHUs
MPOIIECCOB HM3MEHEHHS] arperaTHOr0 COCTOSIHHSI TMapo(ra3o)-KUAKOCTHBIX CHCTEM,
PEaKTOPHBIX MPOIIECCOB U OCHOBHBIX MPOIIECCOB Pa3/IeNICHUs XUMUYECKON TEXHOJOTUH;
METOABl W aJTOPUTMBbl KOMIBIOTEPHOIO MOJEJIMPOBAHUS OCHOBHBIX IMPOLECCOB
XUMUYECKON TEXHOJOTUH U TEXHOJIOTHUECKUX CXEM XUMHUYECKUX TIPOU3BOJICTB;
MNPUHIUIBI TPUMEHEHUST METOJIOJIOTUU KOMIBIOTEPHOIO MOJIETUPOBAHUS  XHUMHUKO-
TEXHOJIOTHYECKUX  TPOIECCOB TMPU  aBTOMATHU3UPOBAHHOM  MPOCKTUPOBAHWUU U
KOMITBIOTEPHOM YIPaBICHUU XUMHUYECKUMU TPOU3BOACTBAMHU.

Ymemn:

pemiath 3aJaud KOMIIBIOTEPHOTO MOJAEIHMPOBAHUS MPOLECCOB Mapo(ra3o)->KUJIKOCTHBIX
paBHOBeECH, a0COPOITMHY, TUCTHUIUIALNHA, PEKTU(PUKAIIUNA U KUJKOCTHON IKCTPAKIUH;



— TPUMEHATH TMOJTYYCHHBIC 3HAHUS MPH PEUICHUH MPAKTUYECKUX 3a7ad KOMITBIOTEPHOTO

MOJICIUPOBAHUS OCHOBHBIX IPOIIECCOB XUMHUYECKONW TEXHOJOTHU W TEXHOJOTHUYECKHX

CXEM XUMHYECKHUX TPOU3BOJICTB.

Brnaoemw.:

- METOJIaMH MPUMEHEHUS CTaHJAPTHHIX aKeTOB MpHUKIaaHbIX porpamm (I1I1I1) u makeroB
Mozaenupyronmx mnporpamm (IIMII) it MozenupoBaHHsT OCHOBHBIX —ITPOIIECCOB
XUMHUYECKON TEXHOJIOTUU U TEXHOJIOTUYECKUX CXEM XUMUYECKUX MTPOU3BOJICTB.

3. Kparkoe coaep:xkanue JTUCHUNIHMHBI

Beenenue. Llenu u 3anaun kypca. Kparkuii uctopuyeckuii 04epk pa3BUTHS
OTEUYECTBCHHOM M 3apyOC)KHOU BBIYMCIUTEIBHOU MaTeMaTUKU. OCHOBHBIE 3TaIbl Pa3paboTKH U
peaM3anuu aJropuTMOB Ha KOMITBIOTEpax.

Moayab 1. BbluuciaurenbHass maremMaruka. OCHOBHbIE 3Tanbl: pa3padoTrka u
peanu3anus aJIropuTMoB Ha KoMnbloTepax. Cucrema komnbloTepHoii MaTematuku (CKM)
MATLAB st perieHus 32124 BbIYUCIUTENbHOI MAaTEMATUKH.

Tema 1.1. Co3nanne M-nporpaMm M 0CHOBHBIE oniepaTopbl M-sI3bIKa IPOrpaMMHPOBAHUS
MATLAB. BapuaHThbl cTpYKTYphI nporpamMM Ha MATLAB.

Opranuzanus padoyero crosa Desktop Layout;

Ocuosusle onepanuu B Command Window;

Ocuosusle onepanuu B Editor;

JIuneliHo opraHM30BaHHAs MMPOTpaMMa (AIrTOPHUTM);

BeTBiieHHs C OTHIM YCIIOBHEM, HECKOJIBKHMHU YCIIOBHUSMHU, BIOKEHHBIE, CO CITUCKOM yCoBui. if,
switch; moruueckue oneparuu and, or, not;

[[UKIBI CO CYETYMKOM, C TMPEAYCIOBHUEM, C IIOCTYCIOBHEM, C IPEPHIBAHUEM TIOJHBIM U
pepbIBAaHHUEM YaCTHYHBIM, C 3a/IaHHBIM [IIArOM CUETYHKA, C OT/ICIBHBIM OTCYETOM UTeparuii; for,
while, break, continue; ¢ Bei3oBOM (G yHKIHIA; ¢ AUaoroM ¢ mojib3oBateaemM 8 Command Window
U B CIIEIUAJIBHBIX JUAJOIOBLIX OKHAX;

Tema 1.2 CraHgapTHble M HeCTAHIAPTHLIE (GYHKIMH M-f3bIKa NPOrpaMMHPOBAHHUA H
ocHoBHBIE pemaresan (solvers) MATLAB.

Oyukuu ¢ rpagUYecKuM BBHIBOAOM pe3ynbraToB; plot, subplot, surf, mesh, polar;

DyYHKIMK ¢ YUCIIOBBIM BBIBOZIOM pe3ysibraroB B Command Window;

ODYHKINH ¢ 3alMACHI0 PE3yJIbTATOB B (aiii;

OyHKIWH, BIIO)KEHHBIC B TJIABHYIO () YHKITHIO;

OYHKIMH ¢ TIEPEMEHHBIM YUCJIOM apTyMEHTOB;

OyHKIWH, BRI3BIBAIOIIHIE IPYTYIO (QYHKIINIO, UM KOTOPOU TIepeIaHo KaK apryMEHT;

Monayasb 2. BekTopbl 1 MaTpuibl. CucTeMa JHHEHHBIX ajiredpandecKux ypaBHeHMii
(CJIAY).

Tema 2.1. O0paTHass MATPHIIA. Y MHOKEHHE MATPHIL

Omeparop inv;

Omeparopsi Strcat, int2str, numa2str;

Omnepatops! length, min, max, mean, sort;

Omnepatops! dot, tril, triu, eye, zeros, ones, diag;
Omnepatops! rand, linspace, logspace, repmat;
Omnepatopsr Size, det, trace, norm;

Tema 2.2. Metoa I'aycca. MeToa npocTbIX MTEPAIMId.

Omneparops! linsolve, rank, eig;
Tema 2.3. O0YCJI0OBJIEHHOCTH CHCTEMbI. UNCJI0 00YCTIOBJIEHHOCTH.

Omnepatops! cond, rcond;
Moayas 3. O6padoTka pe3yabTaTOB U3MepeHHsI OAHOM BeJn4uMHbl. [Ipudaunxkenue

GyHkumu
Tema 3.1. Kpurepuii CTbIOIEHTA.

Omneparopsi polyfit, polyval,



Tema 3.2. AnnpoxkcuManms.
Omnepatop Isqcurvefit;
Tema 3.3. UHTEpmoasilimsi.
Omnepatops! interpl, linear, spline, nearest;

Monayab 4. UnucieHHOe HHTErPUPOBaHUE
Tema 4.1. MeToabl NIPSIMOVI0JLHHKOB
Omneparopsl SUM, mean;
Tema 4.2. MeToabl Tpaneuuii
Oneparop trapz;
Tema 4.3. Metrog CuMiicona
Omneparop quad, int;
Tema 4.4. Meton HuioTtona-Koreca 8 mopsigka
Omnepatop quads;

Moayas 5. YpaBHeHHe ¢ OTHUM HeU3BeCTHBIM
Tema 5.1. MeToa aejIeHUs 1010J1aM
Omnepatopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa kacaTeJbHbBIX
Omnepatops! roots, poly, fzero;

Mopayasb 6. CucreMa HeJIJMHEHHBIX YPaBHEHUI
Tema 6.1. Meton HeroToHa-Padgcona
Omnepatops Solve, diff, subs;
Tema 6.2. MeToa NPOCTBLIX HTEPAIIMH.
Omneparopsi simplify, collect, pretty;

Moayasb 7. OnHOMepHasi ONTUMM3 AU
Tema 7.1 MeToabl 0IHOMEPHOH ONTHUMH3AIUHA
Omneparopst fminbnd,;

Moayasb 8. MHOroMepHasi ONTUMHM3ALMS
Tema 8.1 MeToabl MHOTOMEPHOI ONITHMH3AIHHA
Omneparops fminsearch, linprog, fmincon;

Mopnyas 9. luddepenunanbHbie ypaBHEHHS
Tema 9.1 MeTtoabl pemienus AupdepeHnaIbHbIX YPABHEHMI.
Omneparopsi dsolve, diff;

3akaoueHne. 3aKIIOYUTEIIbHAS JICKIUA 110 MTOJABCACHUIO UTOT'OB KypcCa.

4. O0beM yueOHOI TMCUUIIUHBI:
4.1. OuHas popma:

B 3au. B akanem.
Bun yuebHoit paboTbl eAMHULAX yacax
O01mast TPy10eMKOCTh THCHHUIIJIMHBI 110 Y4eOHOMY 3 108
JIAHY
AyIUTOPHBIE 3aHSITHSI: 0,9 32
Jlextuu (JIek) - -
JlaGoparopusie 3ausTus (J1ad) 0,9 32
CamocrositesbHas padora (CP): 2,1 76
[TonroroBka Kk 1a00paToOpHBIM paboTam 1,05 38
CaMoCTOsTeTbHOE N3YUCHHUE Pa3JIelioB Kypca 1,05 38
Bua uTOroBOro KOHTpOJIsi: 3a4eT / IK3aMeH - 3ader
4.2. 3aouHas popma:
B 3au. B akanmem.
Bun yue6HO# paboThI eIMHHIAX Jacax




OO0masi TpyA0eMKOCTh TUCIIHIIJIHHBI M0 Y4eOHOMY 3 108
IUIAHY
AYAUTOpPHBIE 3aHATHS: 0,33 12
Jlexmuu (Jlek) - -
JlabopaTopnsbie 3ansatust (J1ab) 0,33 12
CamocrosiTtesibHas padora (CP): 2,56 92
IToaroroBka K J1abopaTopHbIM paboTam 1,06 38
CamocTosTeIbHOE H3YUCHHE Pa3/IesioB Kypca 1,5 54
Bup xouTpoJisi: 3a4er / 3k3amMeH 0,11 3auer
(4)

AHHOTaNUA padoyeil NporpaMMbl M CHUTITHHBI
«Anckpernas marematuka» (b1.B./1B.2.2)

1. Heab AucHMIUIMHBI — (GOPMUPOBAHHE Yy CTYIECHTOB CHUCTEMbl OCHOBHBIX MOHATHH,
UCIONB3YEMBIX JUISI TIOCTPOEHHUS BAXKHEWIINX MaTeMaTUYeCKUX MOJIeNei, H
MaTeMaTHYECKUX METOIOB ISl OMTUCAHUS PA3TUIHBIX POLIECCOB.

2. B pe3yabrare u3y4YeHHMs [JUCHUILIMHBI o0yyalomuiics 10 mporpamme
0akajaBpHUaTa q0JI’KeH:

Obnaoams cnepyromumu npodeccuonansubiMu (I1K) komnerenuusmu:

— CIIOCOOHOCTBIO TPOBOJUTH AHAIN3 CBIPbS, MaTepHajOB M TOTOBOH IPOJYKIIHH,

OCYIIECTBIIATH OIIEHKY pe3ynbTaroB aHanu3a (I1K-10);

— CIOCOOHOCTBIO TUIAHMPOBATH U MPOBOAUTH (PU3NYECKHE U XMMHUYECKHE IKCIIEPHUMEHTHI,

MPOBOAUTH 00PabOTKY UX Pe3y/IbTaTOB M OLEHUBATH MOTPEITHOCTH, BBIIBUTATH TUIIOTE3bI

W YCTaHABJIHMBATh T'PAHUIBI WX MPUMEHEHHS, MPUMCHITh METOJBl MaTeMaTHYECKOTO

aHaJIM3a U MOJEIIMPOBAHUS, TEOPETUUECKOTO U IKCIIEpUMeHTanbHOro uccneaopanus (I1K-

16).

3namo:

— OCHOBHBIC TIOHSTHS M METOJAbI JAMCKPETHOH MaTeMaTHKH, MAaTeMaTHYECKHUX METOJIOB
pemeHus mpodecCHOHAIBHBIX 3a/1a4.

Ymemu:

— TPUMEHATh MaTeMaTHYECKHE METOBI IPH PEIICHUH THITOBBIX MPO()ECCHOHATBHBIX 3a/1a4.

Braoemy:

— METOJIaMH MOCTPOSHHSI MAaTEeMaTHUECKOW MOJIENIN TUTIOBBIX MPO(ECCHOHANBHBIX 3a/1a4 U

COJIepKaTeNbHON MHTEPIPETALMU TTOTYYEHHBIX PE3yIbTaTOB.

3. Kpatkoe conep:kanue TUCHMIIHMHBI:

BBenenue.

Ponp  guckperHoil MaTemMaTHKM Tpu  pa3paboTKe M OKCIUTyaTalldd  XHUMHKO-

TEXHOJOTHYECKHUX CHCTEM.

1. DJIeMEeHTHI TeOPHH MHOKECTB M aJiredpanyecKne CTPYKTYPbI.

BBenenue B TUCKpeTHYIO0 MaTeMaTHKY. Poib 1uCKpeTHONW MaTeMaTHKU IpU pa3paboTKe 1
HKCIUTyaTal[M1 XUMHKO-TEXHOJIOTHUYECKUX CUCTEM. MHOKECTBa, OTHOIIEHUS U (YHKIMU. 3aJaHNe
MHOECTB W OCYIIIECTBIICHHE omneparuii Haj HuMH. CriocoOsI 3aganust. Onepanun 00beTMHEeHMUS],
NIEPECEUCHMS], PA3HOCTH, JOINOJHEHUS M JEKapTOBa NPOU3BEJIEHUSA. AKCHOMAaTHKAa TEOpPUU
MHOecTB. Anredpa Kantopa. MuHuMuzanus npeacTaBieHuit MHOXKeCTB. J{narpamMmmel Diinepa-
Benna. bunapusie otHomenus. Crioco0b! 3aanus OMHapHBIX oTHOLIEHUH. CBOMCTBa OMHAPHBIX
oTHonieHui. PazOuenus. OTHOIIEHUS SKBUBAJIEHTHOCTH M mopsiaka. [IpencraBienue N-apHbIX
OTHOILIEHUH OMHAapHBIMH. Anredpa oTHoeHud. OyHkuuu. MHbEKIUs, CIOPhEKIMA U OMEKIIHUS.
Anrebpanueckue cTpyktypbl. [lomyrpynmnsl. Monounsl. I'pynmel. [oarpynmsl. uknnueckue
rpynmnel. I'pynnsl mogctaHoBok. M3omopdusm rpynn. CMexHbE KJIAcChl MO MOATPYIIIIE.
Hopmanbensie nenurenu. @akrop-rpynnsl. Konbua: onpenenenus, cBoOMcTBa, mpumepsl. [1oss.

2. DJIeMeHThI Teopuu rpagos.



I'padsl. 3amanue u xapaktepuctuku rpadon. Bumsl rpados. Iloarpadsr. Marpuriisl
CMEKHOCTH U MHIIMAEHTHOCTU. CteneHnu BepiinH. Mapuipytsl Llenu. [{ukibl. Paccrosinue mexay
BepmmHaMu. Jlnamerp u paamyc rpada. YHapHble M OMHApHBIE Omepaluu Hajx Tpadamu.
Hononnenue rpada. YnaneHue M Jo0aBiICHUE BEpIIMH. YIajieHUE W J100aBieHHE pedep.
Otoxnectsiienue BepunH. Pacmennenne Bepima. O0beaunenue rpagdos. [lepeceuenue rpagos.
Komnonentsl cBs3HocTu. Moctel. Bepmmnnas u  pebepHas cBsi3HOCTb. CBSA3HOCTh
OpPUEHTHUPOBAHHBIX T'padoB. AJTOPUTM BBIYMCICHUS CBSI3HOCTH. BHYTpEHHsSI yCTONHYMBOCTB.
BepmmnHoe yucno HezaBucumoctu. PebepHoe uncno HezaBucuMocTH. BepimnHuoe u pedepHoe
nokpeiTue rpada. BuemHss ycroluymBocTh. BepmmuHoe u pebepHOE UMCIO BHEIIHEH
yCTONYMBOCTH. [{UKIIBI M pa3pe3bl. DisiepoBbl UKL ['aMUIBTOHOBBI UKL [11aHapHOCTh M
yknanka rpados. ['paau miiockoro rpaga. Packpacka rpados. Xpomaruueckoe uncio. ['umoresa
yeTbIpex Kpacok. [lepeBbs. Onpenenenus. CoiictBa. Teopema Kanu. @yHnaMeHTanbHas cucTeMa
1ukioB. OCTOB HaMMEHBLIETO Beca. YNOpSAAOYEHHbIE JepeBbs. buHapHble aepeBbs. [lepeBbs
COPTUPOBKU. AJITCOPUTM ITOMCKA B IEPEBE COPTUPOBKH.

3. ByJaeBbl pyHKkumnu.

Aunrebpa noruku. bynessl pynkiuu. Crioco0Osl 3a1anusi. byneBsl GyHKIMU OTHON U ABYX
NEPEMEHHBIX U UX cBolicTBa. PopmMyIbl OyineBoit anreopsl. OCHOBHBIE 3aKOHBI OYIIEBO anreOphl.
OkBuBajIeHTHOCTh Gopmyn. [lpunuun nBoiictBeHHOCTH. CoOBEplIEHHBIE AUIBIOHKTUBHBIE U
COBEpUICHHbIE KOHBIOHKTHBHbIE HOpMaibHble (OpMbl. CHUCTEMBI 3JIEMEHTAPHBIX OYJIEBBIX
byHkuii. OyHKIMOHATIBHO TMOJHBIE CHUCTEMBI dJIEMEHTApHBIX OyineBbix (yHKiui. [Ipumeps
(GYHKIMOHATBHO TONHBIX  0a3mcoB. Baxknelmme 3aMKHyThIe Kiaccel. Teopema o
dbyHKIIMOHAIBHOU TOJHOTE. MuHuMuzanusa OyneBbix (yHKiui. CokpallleHHas, TYy[UKOBas U
muHEMaidbHass ¢opmbl. Kapter KapHo. Metox coueranusi umHiekcoB u wmerox KyaiiHa.
Munumu3zanuss KOHBIOHKTUBHBIX HOpMaibHBIX (QopMm. OO030p MNPUWIOKEHUNA TUCKPETHON
mareMaTHKH. PazpaboTka 3¢p(peKTHBHOTO MaTeMaTHYECKOT0, MPOrPaMMHOT0, HH(HOPMAITHOHHOTO
U TEXHUYECKOTO 00eCIeYeH sI HA OCHOBE METOJIOB IMCKPETHOW MAaTEMAaTHKH.

5. UcunciieHue BbICKa3bIBAHHU M.

BBenenue B MareMaTuuecKyro Joruky. Kpatkue cBeieHUs: U3 UCTOPUU MaTEMaTUYECKON
jgorukyd. Ponp MaTemaTuyeckoil JIOTMKM I@pu  pa3paboTKe M 3KCIUTyaTallud XHUMHKO-
TEXHOJIOTHYECKUX cUCTeM. PopMalbHbIE aKCMOMAaTHYECKUE CUCTEMbl. CHMBOIBI, BBIPa)KEHUS,
dbopMyiibl, akcuoMbl. [IpaBuiio BbIBOJIa, HETIOCPEICTBEHHOE CJIE/ICTBUE, BBIBOJ, TeopeMa. Jloruka
BbICKa3bIBaHMid. Jlornueckuii BoiBoA. AkcHoMbl. [IpaBumo modus ponens. Teopema A€AYKIIUH U
npaBwio cuwutorusma. [lonHoTa ¥ HENPOTUBOPEYMBOCTH. He3aBHCHMOCTH — aKCHOM.
PaspemmmmocTts Teopuu. [pyrue axcmomarmsauuu. IIpoBepka BBIBOOUMOCTH € IOMOIIBIO
UCTUHHOCTHBIX Tabmun. CexBeHuuu ['ennena. Moaens Mupo Kpunke. Merox pesomronuit
PoOuncona. Metoa knay3 Bonra. O0partHsiii Mmeroa MacnoBa (01aronpusTHbIX HaOOpOB).

6. UcuuciieHne npeguKaToB U HeYeTKasi JIOTHKA.

Jloruka mpeaukaToB. ABTOMAaTH3allUsl JIOTUYECKOro BbIBOjA. llepemeHHble, QyHKLUH,
TE€pPMbI, MpeNuKaTbl, KBAHTOPbI, (GopMynbl. OOmacTs aeiicTBus kBaHTOpa. CBOOOAHBIE U
CBsI3aHHBIE NepeMeHHble. MIHTepnpeTanny, paBHOCHIBHOCT. Pacrio3HaBaHie 00Ie3HaYMMOCTH.
[TpoGnema pazpeminMocTH. AKCMOMBI M IpaBHJia BbIBOJIA MCUYUCIIEHUS INpeAuKaToB. Teopema
Jenykunu. HenmpoTuBOpeuMBOCTP M IIOJIHOTA. DBbIHECEHHME KBAaHTOPOB M IpeABapeHHas
HOpMasibHast hopma. CKyJIeMOBCKHE CTaHIapTHBIE (HOpMBI. IpOpaHOBCKUI YHUBEPCYM U TE€OpEMa
Opbpana. [loxcranoBka u yHupukanus. Metoa pesomonuid u ero noaHora. CTpareruu MeToja
pezomonnid. JIu3broHKTBI XoOpHA. [IpuHImm Jorundeckoro mnporpaMMupoBaHus. Heuertkne
MHoOecTBa. Heuerkas noruka. IlosBnenune u cyte HeueTkocTH. DopManu3anusi HEYETKOCTH.
OyHKIMS NpUHALIeKHOCTH. JIMHrBUCTHYeckas mnepemeHHas. Omnepanuu HaJ HEYETKUMU
MHOXecTBaMu. Heuerkast apudmeruka. Metoapl aedaszsudukanmu. HeueTkue OTHOIIEHHS.
CranpmapTHble HedyeTKHe Jiorndeckue omnepanuu. Hederkuit BeiBOA. CTeNeHHM HCTUHHOCTH W
CTENEHM YBEPEHHOCTH. HedueTkuil aHanor MeToaa pe3otoui.

7. Koneunbie aBToMaThl, MaliMHbl Thopunra-Ilocra, cj10KHOCTH BBIYUCICHH.



OneMeHTHl Teopur aBTOMaToB. IloHsATHE aBTOMaTHOTO Mpeodpa3oBaHuss HHPOPMALIUN U
KoHeuHOTo aBToMaTa. CriocoObl 3a1anus aBToMatoB. ABToMarsel Mumu u Mypa. [Iporpammuas u
anmnaparHas peaju3alys aBTOMAaTOB. DKBUBAJIEHTHOCTh U MMHUMH3ALMs aBTOMATOB. MallnHbI
Trropunra-Ilocra. @opmanuzanus MOHIATHS AIrOpuTMa U (HopMajabHble MOJEIU aJrOPUTMOB.
Mammna TeropuHra: onpeeneHus, cBoicTBa, rpadsl nepexonoB. Mammuna [locra. [Iporpammsl
st mamuH.  [Ipobrmema  pacmosnaBanusa.  [IpoGnemMa  OoCTaHOBKH.  ANTOPUTMHUYECKU
Hepaspemumble 1poOneMbl. CIO0XKHOCTh aNrOpUTMOB. Mepsl ClIO)KHOCTH. Bpemennas wu
€MKOCTHAsl CII0)KHOCTb. ACHMIITOTHYECKAs] CIOKHOCTb, IMOPSAOK CII0KHOCTH, CJIOXKHOCTh B
CpeIHEM M B XyALIEeM ciydae. TpynHopaspemmmele 3aaadyd. HenerepmMuHupoBaHHAs MalluHa
Trropunra. Kinaccel P u NP. NP-moabie 3anaun. NP-niostHOTa Tpo61eMbl BBITOTHUMOCTH (hOpMYJT
JOTHKH BbICKa3biBaHuKd. OO030p MNpHUIOKEHWH MaTeMaTH4ecKol Joruku. HampaBneHus
UCIIOJIb30BaHUs ammapaTa MaTeMaTUYeCKON JIOTMKM B 3a/ladaxX MPaKTUYecKOW HHGOPMATHKU.

Crnemudukanmus u  BepupuKaus

MIPOrPAMMHO-AIaPATHBIX

IIPOEKTOB,

JOTHYECCKOC

ImporpaMMHUpOBaHHUE, ITIOCTPOCHUE OHTOJ'IOFI/II‘/'I, SA3BbIKHA O6H.[€HI/I$I HHTCIUICKTYAJIbHBIX arCHTOB.

4. OO0beM y4eOHOW JUCHUIINHBI:
4.1. Oynas dopma:

Bunet yueGHoI paboThl B 3adeTHBIX B akazem. gacax
eIMHUIAX

OO0mas TPy10eMKOCTh JUCHUILINHBI 110 y4e0HOMY TJIAHY 3,0 108
AyIUTOpPHBIE 3aHITHS: 0,9 32
Jlexuun (Jlek) - -
Jlaboparopusie 3ansatus (I13) 0,9 32
CamocrositeabHas padora (CP): 2,1 76

Buj koHTpOJIsi: 3a4eT/3K3aMeH - 3auer

4.2. 3aounas dopma:

Bunel yue6HoI paboTh B 3auerHbIX B akazem. acax
eIMHUIIAX

OO0mas TPy10eMKOCTh TUCHUILINHBI 110 y4e0HOMY TJIAHY 3,0 108
AyIuTOpHBIE 3aHSITHS: 0,33 12
Jlexiuu (JIek) - -
JlaGopatopusbie 3austust (J1a0) 0,33 12
CamocrositeabHas padora (CP): 2,56 92

Buja koHTpoJIs: 3a4eT/IK3aMeH 0,11 Bzzz)e T

AHHOTaNUA padoyeil MPOrpaMMbl TUCHHUILIHHBI
«JlonosHuTenbHBbIE TiIaBbl pusukn» (b1.B./[B.3.1)

1. He.]'lb AUCHHUIIJIMHBI — HpI/I06pCTCHI/Ie O6y‘IaIOH_[I/IMI/ICSI 3HAHUM 10 OCHOBHBIM pasaciiamMm
(1)I/IBI/IKI/I U YMCHHUIO MIPUMEHATH UX B JPYIrUX €CTCCTBECHHOHAYYHBIX JUCHUITIIMHAX.

2. B pe3yabraTre H3ydYeHHd
0akaJjiaBpuaTa J10JIKeH

AUCHUILINHBI

o0yuarumuiics

nporpamme

Obaaoams cnenyrommumu obmenpodeccuonanbHeIMU(OIIK) mpodeccnonansubivu (I1K)

KOMITIETCHIIUSAMMU.

— CHOCOOHOCTBIO IJIAHHPOBATh M TPOBOAUTH (PU3UYECKHE DKCIEPUMEHTHI, MPOBOIHUTH
00pabOTKy WX pE3yJbTaTOB M OIICHWBATh TOTPEIIHOCTH, BBIJBUTATh THUIIOTE3Bl U

yCTaHaBJIMBaTh rpaHuibl ux npumenenus (11K-16);




— TOTOBHOCTBIO HCHOJb30BATh 3HAHUS OCHOBHBIX (DH3MUECKUX TEOpUH A pelieHun
BO3HHUKAIOIMNX (U3UYECKUX 3a7ad, CaMOCTOSITEIIBHOTO MPUOOpeTeHHsT (PU3NUECKHUX
3HAaHUH, Ui TOHUMaHWUSA TPUHIUIIOB pabOThl MPUOOPOB M YCTPOHCTB, B TOM YHCIE
BBIXOISIIMX 32 PEJICIbl KOMIIETCHTHOCTH KOHKpeTHOTro Hanpasienus (ITK-19).
3uams:

— (¢u3NyYecKue OCHOBBI KBAHTOBOM CTAaTUCTUKU (MCXOJHBIE «0a30BbIE» IOJIOKEHHUS,
OCHOBHbBIE KBAaHTOBbBIE CTATUCTUYECKUE PACIIPEECIICHNUS);

— 3JIEMEHTHI 30HHOI TEOPUHU MPU TPAKTOBKE PA3JIUYHBIX CBOWCTB METAJIOB, TU3JIEKTPUKOB
Y TIOJTyIIPOBOJJHUKOB;

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

— 3yeMeHThl (U3MKH TBEPIOro Tena (MCXOAHbIE MOHATHUA O KpHcTauiorpaduu, TUMax
KPUCTAIZIMYECKUX CTPYKTYp; CBEIEHUS O SBICHUM UM KBAHTOBOM TpPaKTOBKE
CBEPXIIPOBOJMMOCTH ).

Ymems:

— TPUMEHATh MCXOAHbIE (u3Mueckue (TEOpPETUYECKHE) 3HAHUA TPU  PEUICHUH
npodheCCHOHANBHBIX 3a/1a4;

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

Braoemy:

— HaBblKaMM OOOCHOBAHMS CBOUX CY)KJIEHHUH, YTO CHOCOOCTBYET IMPaBUILHOMY BBIOOPY
METOJAMKHU ITPOBOJIUMOIO CTYIEHTOM HCCIEAOBAHUS.

3. Kpartkoe conepikanue THCHUIIMHbI:

1. D1eMeHThI KBAHTOBOM CTATUCTUKH
DOneMeHTbl KBaHTOBOHM cratucTuku. KBaHTOBas cucrema U3 OAMHAKOBBIX yacTHll. [IpuHuun
TOX/IECTBEHHOCTH OJIMHAKOBBIX 4YacTull. CHUMMETpUYHbIE W HECUMMETPUYHBIE BOJHOBBIE
(GYHKIMM, ONMCBIBAIOIINE COCTOSIHUSI TOXJAECTBEHHBIX MHUKpPOUYacTHI]. Bo30HBI U (pepMUOHBI.
[Mpunmun Ilaynu. KBanTOBBIE cTaTUcTHYecKHE pacmpeaesneHus boze-DiiHmTeiina u depmu-
Hupaka. BeIpOKIEeHHBIN 3JIEKTPOHHBIN ra3 B KpUCTAIUIAX (METAJLIIBI).

2. Meranbl, TUJIEKTPUKHA M MOJYNPOBOAHUKH ¢ TOYKH 3PEHHS 30HHOH TeOpHH
OHepreruyeckue 30HbI: craTucTuka @epmu-llupaka, osHeprus @Depmu. OIEKTpoH B
NEepUOIMYECKOM I0JIe KpucTaiia: 3¢ (eKTUBHAs Macca JIEKTPOHa.

3. DyeMeHTHI (PU3UKHU TBEPAOTO TeJiA.
®usuka TBEpHoro tena (PTT): ompeneneHue, CBA3b C APYIUMH JUCLUILUIMHAMHU, OOBEKTHI
U3YYEHHUs, Kpyr pemaemMblx 3anad. CBs3b € Kpucrawiorpapueil, KpuUCTaLIOPU3UKOH U
kpuctaimoxumueil. KonzaeHcupoBanHoe coctosHue. Ilogxoa K OmNMCaHHIO TBEPHABIX TEIL
Crpykrypa kpuctaioB. Cummerpus u  (uU3MUECKHE CBOIICTBa KpUCTAIOB. THIIBI
KPUCTANIMYECKUX CTPYKTYp (oOmas xapakrepuctuka). IlnoTHble ymakoBkM: KyOudeckas u
reKcaroHajibHas (Ha KayecTBEHHOM ypoBHeE). [loHSTHE O CBEpXIpPOBOAMMOCTH (KBaHTOBBIE
Npe/CTaBICHNs Ha KAUECTBEHHOM YPOBHE).

4. O0beM yueOHOI TMCHUTITUHBI:
4.1. OuHas popma:

N B sauernbic B akagem. yacax
Bunsl yueOHOM paboThl eAMHMIIAX
OO01asi TPyA0EMKOCTh AMCHUIIIMHBI 110 Y4eOHOMY TJIaHy 3,0 108
AyauTOpHBIE 3aHATHS: 0,8 32
Jlextuu (Jlek) 0,4 16
IIpaktuueckue 3ansatus (113) 0,4 16
CamocrositeabHas padora (CP): 1,2 40
Bua xoHTpoOJIsA: 3a4eT/IK3aMeH 10 3](2;[24)6]{-




4.2. 3aounas popma:

N B 3auerhbx B akagem. yacax

Buner yae6HOM paboThI eAMHATIAX
Oo0mas Tpy10eMKOCTh AUCHMIIJIMHBI 110 y4eOHOMY IIaHy 3,0 108
AyauTOpHBbIE 3aHATHUS: 0,22 8
Jlexmmm (Jlek) 0,11
ITpaxtuueckue 3ansTus (I113) 0,11
CamocrositeibHas padora (CP): 2,53 91
Bua xoHTpoJIsi: 3a4eT/IK3aMeH 0,25 31«3(23\)&}[-

AHHOTaNuA padoyeil NPOrpaMMbl TUCHHUILIHHBI
«Snepunas ¢pusuka» (b1.B./1B.3.2)

1. Heap AUMCHUNIMHBI — MPUOOPETCHHE OOYYAIOIIMMHUCS 3HAHWNW IO OCHOBHBIM
pazienaM (U3MKH U YMEHHIO NPHUMEHSATh MX B JIPYTMX €CTECTBCHHOHAYUYHBIX
JTUCITUTUIAHAX .

2. B pesyabrate wu3yuYeHHsi TUCHHUIJIMHBI O0yYalOUIWiCS 1O mporpamMme
0akajaBpHUaTa q0JI’KeH:

Obnaoams cnepyrommumu obmenpodeccuonanbHeIMU(OIIK) nmpodeccnonansubivu (I1K)

KOMIICTCHIHUSAMMU.

CIIOCOOHOCTBIO IJIAHUPOBaTh U MPOBOAUTH (PU3UYECKHE DKCIEPUMEHTHI, MPOBOIHUTH
00pabOTKy HMX pe3yJIbTaTOB W OICHUBATH TOTPEIIHOCTH, BBIIBUTaTh THUIIOTE3bI H
yCTaHaBJIMBATh rpaHuibl ux npumenenus (ITK-16);
TOTOBHOCTBIO HCIIOJB30BaTh 3HAHHUS OCHOBHBIX (DH3UYECKHX TECOPHHA ISl PEIICHUN
BO3ZHUKAIOIIUX (PU3UYECKUX 3a7a4, CAMOCTOSITEIBHOTO MPHOOpEeTeHUs (UIHUYECKUX
3HAHWMA, JJI1 TTOHMMAHHS TMPUHIMIIOB PabOThl MPHOOPOB M YCTPOMCTB, B TOM YHCIIEC
BBIXOISIIMX 32 TIPEIEIbl KOMIIETEHTHOCTH KOHKpeTHOTro Hanpasienus (ITK-19).
3nams:
¢dbuznyecKue OCHOBBI KBAHTOBOW CTAaTUCTUKU (MCXOIHBIE «0a30BbIE» MOJIOKECHHUS,
OCHOBHBIC KBAaHTOBBIE CTATUCTUICCKUE PACTIPEIICIICHHUS);
AIIEMEHTHI 30HHON TEOPUU MPH TPAKTOBKE PA3TUYHBIX CBOWCTB METAIIOB, AUAJIEKTPUKOB
Y TIOJTYTIPOBOTHUKOB;
0a3oBble (hM3MUECKHUE TOHITHS O KBAHTOBBIX TEOPHSIX TEIUIOEMKOCTH (Ha TpHUMeEpe
KPUCTAIIMYECKHX Te);
aIeMeHThl (U3UKU TBEPAOTO Tena (MCXOAHBIE TMOHATHS O KpUCTAIorpaduu, TUIAX
KPUCTALIMYECKUX CTPYKTYpP; CBEICHUS O SBICHUM W KBAHTOBOM TPaKTOBKE
CBEPXIIPOBOJMUMOCTH ).
Ymems:
NPUMEHSTh UCXOAHbIE (u3uueckue (TEOpeTUYECKHWe) 3HaHUS TpPH  PElICHUU
poQ)eCCHOHANIBHBIX 3a71a4;
MPOBOANTH OIICHOYHBIE PACUYETHI M OCYIIECTBISATH (HA Ka4YEeCTBEHHOM YpPOBHE) aHAIIU3,
HaOJIFOJaeMBIX SIBJICHUH.
Braoemy:
HaBBIKAMU OOOCHOBAHHUS CBOWX CYKJEHHH, YTO CIOCOOCTBYET MPaBUIHLHOMY BBIOOPY
METOJIUKH TPOBOANMOTO CTYJICHTOM UCCIICIOBAHMUSI.

3. Kparkoe coaep:kanue JUCHUTINHBI:

1. MecTo 1 3HAYEHHE SIAEPHOH (PU3NKH
[Ipeamer AD. Mecto u 3HaueHue D B coBpeMeHHOM ecrecTBO3HaHUHM. OCHOBHBIE 3a7auH,
nporpamMma M CTpyKTypa Kypca. OcHOBHBIE dTambl pa3zButusi SIP. Bumel dyHmameHTambHBIX



B3aMMOJCHCTBHIA. MacmTaObl M €UHHIBI U3MEpeHUH (u3ndecKuX AucIHILINH. OCcOOEHHOCTH
(bu3nyecKux SBICHUI B MUKPOMUpE.
CraTtucTuyeckne CBOCTBA aTOMHBIX siiep
OCHOBHBIE CTaTMYECKHUE CBOWCTBA SAEP: MAcCCOBOE YMCIIO, 3JIEKTPUYECKUH 3apsii, COCTaB,
pa3Mepbl, 3HEpPrusi CBsI3U, CHOUH, MOMEHT KOJMYECTBAa JIBH)KEHHS, MArHUTHBII MOMEHT,
KBaJpynoJjibHbIi MOMEHT. CBoiicTBa siiepHbIX cui. OCHOBBI TEOpUHM SIAEPHBIX cuil. Mojaenu
aTOMHBIX szep. Paznen Buasl paaroakTHBHOCTH, paiiOaKTUBHBIE CEMENCTBA. 3aKOHBI IPOCTOTO
U CIIO)KHOTO DPATUOAKTUBHOTO pacmajaa. 3akoHOMEpHOCTH anb(a- Oera- W raMma- pacraja.
Ilorsarue o sxmepHoit »sHepreTuke. IIpoOmeMBI W TEPCHEKTHUBEI Pa3BUTHSI MHPOBOH H
OTEYECTBEHHOM YHEPreTHKH, POJIb ATOMHOM YHEPIUU. DJIEMEHTapHasl TEOPUs IETIEHHs. DHEPrus
U TNpOAYKTHl peneHus saep. OCHOBbI LENHOIO Ipolecca. SaepHble peakuuu CHHTE3a.
TepmosiepHbie peakuuu Bo Beenennoi u B tabopaTopHbix ycnoBusx. [IpoOiaemsl yrpaBiseMoro
TEPMOSIAEPHOTO CUHTE3a
B3auMopeiicTBHE M3Iy4YeHHS € BEIECTBOM
Honmsupyromee wuznyuenue. OOmme 3aKOHOMEPHOCTH B3aMMOACHCTBUA HMOHU3UPYIOIIETO
U3JIy4EeHHsI C aTOMaMH BellecTBa. B3auMoaeiicTBUeE TsHKEIbIX 3apsKEHHBIX YACTHUL C BEILIECTBOM.
B3anMopneiicTBue SIEKTPOHOB M TaMMa- KBAaHTOB C BemecTBoM. IlpoOern wacTui
MOHU3UPYIOIETO U3JIeYeHHuss B BemlecTBe. Kiaccupukamust sAEpHbIX peakuuid. 3aKOHbBI
COXPAHEHHUs B AJEPHBIX peakuusaX. MexaHu3Mbl U MapaMeTpsl SACpHBIX peakiuil. OcOOeHHOCTH
AJIEPHBIX PEAKLU, IPOTEKAIOIUX IPU BO3IAEUCTBUN YACTULl, UMEIOLIUX PA3JIMYHbIE ITapaMeTphI
(9HEpreTUYECKHe, MacCOBBIE, 3apAI0BbIE, KOPIYCKYJIIPHO-BOJIHOBBIE). VICTOUHUKN 3apsyKeHHBIX
YacTHUIL] U raMMa-KBaHTOB. VICTOUHMKN HEUTPOHOB M APYTUX HEUTpalbHbIX yacTul. [TpuHIMIBI
oOHapyXeHHs, paAHoMeTpuu U criekTpomeTpun B SID. Peructparus 3apsykeHHbIX 1 HEUTPaTIbHBIX
YacTHL] pa3IMuHbIX dHEpTruid. ['a30BbIe, MOTYIPOBOIHUKOBBIC, CUMHTUIUIALIMOHHBIE U TPEKOBbBIE
JIETEKTOPBI.

4. O0beM y4eOHOMH AUCHHUILIMHBI:

4.1. Ouynas dopma:

B 3agerHbIX B
Bunbt yaeOHOM paboThI eIMHULIAX akazeM. Hacax

Oo0mas TpyA0eMKOCTh AUCHMIIJIMHBI 110 y4eOHOMY IJIaHy 30 108
AyIMTOpHBIE 3aHATHS: 0,8 32
Jlexmmm (Jlek) 0,4 16
[pakTudeckue 3anarus (I113) 04 16
CamocrosTennHas padora (CP): 12 40
Bun koHTpoJs: 3aueT/IK3aMeH 10 JK3aMeH-

’ (36)

4.2. 3aouHas popma:

B 3aueTHBIX
B akazem. yacax

Buib yaeOHOM paboThI eIMHNLIAX
OO0mas TPyA0eMKOCTh JMCUHILIMHBI 110 Y4eOHOMY ILIaAHY 3,0 108
AyIuTOpHBIE 3aHATHS: 0,22 8
Jlextuu (Jlek) 0,11
IMpaktuueckue 3ansatus (I113) 0,11 4
CamocrosTeabnas padora (CP): 2,53 91
Bua koHTposi: 3a4eT/IK3aMeH 0,25 IK3aMeH-

(9)




AHHOTaNUA padoyeil MpPOorpaMMbl M CHUIITTHHBI
«XUMHA ¥ TEXHOJIOTUSI Oprannyeckux kpacureJei» (b1.B.J1B.4.1)

1. Heap AuCHMILUIMHBI — (DOPMHUPOBAHUE COBOKYITHOCTH CHCTEMAaTH3HPOBAHHBIX
3HAHUW U TPAKTUYECKUX HABBIKOB B OO0JIACTM KpacsAIIMX BELIECTB C
OTIpeICIEHHBIMHA CBETOIMOTIIOMAIONIIMHE, KOJTOPHUCTUYECKUMHU XaPAKTEPUCTUKAMHU
U KOMIUIEKCOM (DU3HKO-XUMHUYECKHX CBOMCTB, MO3BOJSIONIMM HX HMPUMEHATH B
Pa3IMYHBIX HAYYHO-TEXHHUUYECKUX 00JIACTSX.

2. B pe3yabrare u3y4YeHUs AUCHUILVIMHBI O0OyYyawluiics 10 TMporpamMmme
0akajiaBpHaTAa 10JI:KeH:

Obnadams crnenyronumu npodeccuonababiMu (ITK) komneTenusamu:

—  CHOCOOHOCTBIO TIPOBOAUTH AHAIU3 CHIPhsI, MATEPUATIOB U TOTOBOW IMPOIYKIIMH, OCYIIECTBIISTH
OLIEHKY pe3yabTaToB anamm3a (ITK-10);

—  TOTOBHOCTBIO UCIIONIb30BATH 3HAHUE CBOMCTB XUMUUYECKUX JIEMEHTOB, COSTMHEHHI 1 MATEPHAIIOB
Ha UX OCHOBE ISl pEIeHus 3a1a4 podeccroHanbHoM AestensHocTr (TTK-18);

—  TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUUYECKYIO HH(OPMALHIO, OTEUECTBEHHBIN 1 3apyOEKHBII OIBIT
10 Temaruke ucenenopanus ([TK-20).
3nams:

— TEXHHUYECKUE METOJbl CHHTE3a, CBOMCTBA U 00JIACTH MPUMEHEHUS! KpacuTellell OCHOBHBIX
XUMHUYECKHUX KIIACCOB;

— TPUHLHUIBI OCYIIECTBICHUS U TEXHOJIOTUYECKOEe O(OpMIIEHHE THUIIOBBIX CTaIHi
IIPOU3BOJCTBA IIPEICTABUTEIIEH OCHOBHBIX KJIACCOB KPACUTEIIEH;

— TPOMBILUICHHBIE CIOCOOBI BBIJCIICHUS, OUUCTKH, aHATTN3a U TIOTyYEHHS BBITYCKHBIX (hOpM
KpacuTeNen.

— Ywmemy:

— BBUIBJISITH DJIEMEHTBHI XpOMO(OPHOW CHCTEMBI KPACHTEJICH, YCTaHABIMBATH €€ BHUJI H
CTPYKTYpPY, IPOrHO3UPOBATH BIMSHUE CTPYKTYPHBIX H3MEHEHHI B MOJIEKYJIe Ha €€ [IBETO-
BBIC XapaKTCPUCTHUKU;

— ompeaensaTs o0JacTU W CHOCOO MPAKTUYECKOTO0 MPUMEHEHHSI KpacUTeNls IO €ero
XUMHYECKOMY U TPOCTPAHCTBEHHOMY CTPOCHHUIO.

Braoemy:

— METOJaMH CHHTE3a, BBIJICJIICHUS U OYUCTKH KPACUTENICH, UACHTH(DUKAIINN U ONIPEICICHHS
KauyecTBa KpacUTENeH.

3. Kparkoe coaep:xanue 11 CUMIIMHBI

JucuumnnuHa «XUMHS 1 TEXHOJIOTUSI OPTaHUYECKUX KpacuTeseil» BKII0YaeT MOJ0KEHUs
TEOPUU LIBETHOCTH OPraHUYECKUX COEAMHEHNN, KOTOpas MO3BOJISAET IPEICKA3aTh BIUSHUE CTPYK-
TYpPHBIX U3MEHEHUI B MOJIEKYJIE Ha €€ IBETOBbIE XapaKTepUCTUKU. B X0/1e M3yueHus AMCIUIIIIUHBI
CTYJEHT 3HAKOMMTCA C IPAKTUYECKUMHU BO3MOXHOCTSMHU M OTIPAaHUYECHUSMH CXEM CHHTE3a
OCHOBHBIX XMMHUYECKUX KJIACCOB KpacHUTeNeH, XUMU3MOM PEAKIUil, yCIOBUSIMHU UX MPOBEJIECHUS,
000CHOBaHMEM OCOOEHHOCTEH TEXHOJOIMH THUIOBBIX KpacuTeled, o0NacTsIMH MX MPUMEHEHHUS.
3HAYUTEIbHOE BHUMAHUE YJENsIeTCs 3aKII0YUTEIbHBIM ONEpalUsIM POU3BOJICTBA KpacuTeNIen —
BBIIEJICHUE U3  PAcTBOPOB, CYUIKE, JUCHEPTUPOBAHHIO, TIOBBIIIEHUIO  arperaTMBHOMU
YCTOMYMBOCTH, MOJTYUYEHHUIO ONITUMAIbHBIX BBITYCKHBIX (POPM KpacHuTeNeil.

4. O0beM yueOHOM AUCHMILIMHBI:

4.1. Ognas dopma:

Bunst yaeGHoi paboTh B 3auernBIX | B akanmem.
€IMHULIAX qJacax
O0mas TpyA0eMKOCTh JUCIHUILIUHBI 10 Y4eOHOMY 9,0 324
IJIAHY
AyIMTOpHBIE 3aHATHS: 4,8 172
Jlexiuu (JIek) 1,8 64
[TpakTnueckue 3anstus (I113) - -




Jlaboparopusbie 3ausatus (J1ab) 3,0 108
CamocrositesabHas padora (CP): 3,2 116
CaMoCTOsITeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLTHHBI 3,2 116
Buja koHTpoJsi: 3a4eT/3K3aMeH 1,0 JK3aMeH
(36)
4.2. 3aounas ¢popmMma:
Bunpl yaeOHoI paboThI B 3auetHpix | B akanem.
eAMHUIIAX gacax
OO0mas TpyA0eMKOCTh JUCHUILIUHBI 10 Y4eOHOMY 9,0 324
ILUIAHY
AyIUTOPHBIE 3aHITHS: 1,06 38
Jlexumm (Jlek) 0,39 14
[Ipaktuueckue 3austus (I113) - -
Jlaboparopusbie 3ausaTus (J1ab) 0,67 24
CamocrositesbHas padora (CP): 7,69 277
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB JUCITUTUIMHBI 7,69 277
Bua xoHTpoJIA: 3aueT/3K3aMeH 0,25 JK3aMeH
)

AHHOTanuA padoyeil NporpaMMbl JMCUUIITTHHBI
«TexHoJIOrMsl NPOAYKTOB TOHKOI0 Opranuveckoro cunresa» (b1.B./J1B.4.2)

1. Heap qucuumiIuHbl — GOpMHUPOBAHUE Y O0YUAIOIINXCSA 3HAHUN O COBPEMEHHOM
COCTOSTHUM U TCHJICHIHUSAX PA3BUTHUS MPOMBIIIICHHOCTH TOHKOT'O OPTraHUYeCKOTO
CUHTE3a, 00ecleynBaloie 3IpaBOOXpaHeHUE, CEIbCKOe XO3SMCTBO, TEXHUKY U
OBIT XUMUYECKOU MPOIYKIIMEH U CIIOCOOHOCTH aHAM3UPOBATh U PEarupoBaTh Ha
M3MEHEHUs JOOBIBAIOIIEH TPOMBIIUIEHHOCTH TOTO HIIM MHOTO PETHOHA.

2. B pe3yabrare wu3ydyeHus AUCHUILUIMHBI OOYyYAWNIWICA MO mNporpamMmme
0akajaBpHUaTa JOJIKEH:

Obnaoams cnenyromumu npodeccuonansubiMu (I1K) komnereHnnsaMu:

CIIOCOOHOCTBIO TIPOBOJIUTH AHAJIM3 CHIPbS, MATEPHAIOB M TOTOBOHM TPOIYKIMH, OCYIIECCTBISTH
OIIEHKY pe3y/bTaroB aHamsa ([TK-10);

TOTOBHOCTBIO MCITOJTB30BATh 3HAHKE CBOMCTB XMMIYECKHX JIEMEHTOB, COSIMHEHNIA 1 MaTepHaJIOB
Ha X OCHOBE /ISl peIleHusI 3a/1a4 IpodeccuoHanbHoi aestenbHoctr (TTK-18);

TOTOBHOCTBIO U3Y4aTh HAyYHO-TEXHUIECKYIO HH(POPMAITHIIO, OT€UECTBEHHBIN 1 3apyOSKHBIH OMBIT
o Temaruke uccnenobans (ITK-20).

3nams:

XUMHUYECKHE OCHOBBI, MEXaHN3M XUMHUYECKUX MPOILIECCOB MOTYYCHHS U TEXHOIOTHUECKOE
o opMIICHHE TTPOU3BOJICTBA BAXKHEUIITMX MPOIYKTOB TOHKOTO OPTaHUIECKOTO CHHTE3a;
METO/IbI BBIJICIICHUS, KOHIIEHTPUPOBAHUS U OUYMUCTKU MPOTYKTOB TOHKOTO OPTaHUYECKOTO
cunresa (TOC);

COCTOSTHUE U TIEPCIIEKTHBBI PA3BUTUS CHIPHEBOW 0a3bl OTPACIM M CMEXKHBIX OTpaciei
MIPOMBIIIIICHHOCTH;

METOJIbl YTHJIW3AlMU OTXOJOB U BOIMPOCH CO3/IaHUS MAJIOOTXOIHBIX M 0€30TXOIHBIX
TEXHOJIOTH.

Ymems:

M0JIb30BAThCSl yU€OHOM, CIIPAaBOYHOM, ClIeMaIbHON U MEPUOINIECKON JTUTepaTypoOi;
OTIPE/IeNIATh OCHOBHBIE XapaKTEPUCTUKU IPOU3BOANMBIX OPTaHUYECKIX BEIIECTB;



- TPOBOJIUTH MCCIIEIOBAHUS M SKCIIEPHUMEHTHI B 00JaCTH MOJIYYEHHUS MPOAYKTOB TOHKOTO
OpPTraHWYECKOTO CHHTE3a B JAOOPATOPHBIX YCIOBHUAX; 00pabaThiBaTh M aHAJIU3HPOBATH
pe3yJbTaTHL
Braoemy:

- MeToaaMu 0000IIeH s, CUCTEeMaTH3alMK U aHaIu3a WH(POPMAIIUH;

- HaBBIKAMU pa3pabOTKM TEXHOJIOTMYECKUX CXEM IOJyYCHHsI MPOIYKTOB TOHKOTO
OpPraHUYeCKOTO CHHTE3a C MIPUMEHEHHEM TEOPETUUECKUX 3HAHUH.

3. Kpartkoe conep:kaHue THCHUILIMHBI:

JucnunnuHa «TexHOJIorus NMPOAYKTOB TOHKOIO OPraHUYECKOrO0 CHUHTE3a» OCBELIACT
IIEPCIIEKTUBHBIE TPOMBIIIIJIEHHBIE METOIBI IOJIy4EHUs IPOLYKTOB OPrAaHUYECKOTO CUHTE3a, TAKIKE
paccMaTpUBAIOTCSl OCHOBHBIE TPEeOOBaHUS K KauyeCTBY MOJYHPOAYKTOB M AajJbHEHUIIEMY HX
UCIIOJIb30BAHUIO JJISl TIOJYYEHUS IPOAYKTOB, MCIOJIb3YEMbIX, HAlpUMeEp, B (papMalleBTUYECKON
IIPOMBILUIEHHOCTH. B TaHHON TUCIUIUINHE IPUBOIATCS ACIIEKThI BIUSAHUS XUMUYECKOU IIPUPOBI
CBIPbsI Ha IIPOMBIIIJIEHHBIH CIOCO0 MPOU3BOJCTBA IPOAYKTA.

4. O0beM y4eOHOI TUCHUIIHHBI:
4.1. Ounas dopma:

Bunst yueGHoi paboThl B 3auernpix | B akagewm.
CTMHULIAX qacax
O0mas TpyA0eMKOCTb JUCHHUIIIMHBI 10 Y4eOHOMY 9,0 324
TUIAHY
AyIMTOpHBIE 3aHATHS: 4.8 172
Jlexumn (Jlek) 1,8 64
[Tpaktnueckue 3anstus (I13) - -
Jlaboparopusbie 3ausaTus (J1ab) 3,0 108
CamocrositesbHas padora (CP): 3,2 116
CaMOCTOSITeTIbHOE U3YUYEHHUE PA3JI€SIOB TUCIIUIIIIMHBI 3,2 116
Buja konTpoJisi: 3auer/3K3aMeH 1,0 IK3aMeH
(36)
4.2. 3aounas ¢popmMma:
Bunel yue6HoI paboTh B 3auetnbix | B akagewm.
€IMHULIAX gacax
O0mas TpyA0eMKOCTh JMCHHIIIUHBI 110 Y4eOHOMY 9,0 324
ILUIAHY
AyIUTOPHBIE 3aHSITHS: 1,06 38
Jlexmm (Jlek) 0,39 14
ITpakTueckue 3anstus (I113) - -
Jlaboparopusie 3ansTHs (J1a0) 0,67 24
CamocrositesnbHas padora (CP): 7,69 277
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIMHBI 7,69 277
Buja konTpoJIsi: 3a4er/3K3aMeH 0,25 JK3aMeH
(©)

AHHOTanuA padoyeil MPOrpaMMbl IMCHUIITHHBI
«PU3UKO-XUMHUYECKHE MeTO/AbI HCCJIeJOBAHNS OPTraHNYeCKUX COeANHEeHUIN»
(b1.B./IB.5.1)

1. He.m, AUCHUIIVIMHBI — O3HAKOMJICHHC OGy‘l&IOH_[I/IXCH C (I)I/I3I/IKO-XI/IMI/ILIGCKI/IMI/I
MCTOJaMH, HCIIOJIB3YEMBIMHU B YCIOBHAX COBPEMCHHBIX HAYKOCMKHUX XHMHKO-



TEXHOJOTUYECKHUX MIPOU3BOACTB U 00ECIIEYCHHE BO3MOXKHOCTH CAMOCTOSITEILHOTO
U OBICTPOTO OCBOEHHMS CTYACHTaMH WHHOBAIIMOHHBIX MPOM3BOACTBEHHBIX
IIPOLIECCOB XU HOBOM COBPEMEHHOM TEXHUKH.
2. B pe3yabrare u3yYeHUs AUCHUILVIMHBI O0OyYyawluiics 10 TMporpamMmme
0akajiaBpuaTAa 10JI:KEeH:
Obnadams crnenyronumu npodeccuornababiMU (ITK) komneTeHImsaMu .

—  CIIOCOOHOCTBIO IUIAHMPOBAaTh W TPOBOIMTH (DM3MUECKHE M XUMHYECKHE SKCIEPUMEHTHI,
MPOBOIUTH 00pabOTKY MX PE3y/IbTaTOB M OLICHHBATh IOTPEIIHOCTH, BBIIBUIATh THIIOTE3bI U
YCTAHABIIMBATH TPAHUIIBI MX TPUMEHEHHUS, TIPUMEHSTh METOIbl MAaTeMaTUYEeCKOTO aHaIM3a U
MO/ICJTUPOBAHHS, TEOPETUYECKOTO M SKCIIEPUMEHTATBHOTO Hccnenosanus (ITK-16);

—  TOTOBHOCTBIO UCIOJIB30BATh 3HAHHUE CBOMCTB XMMHUYECKHX JIEMEHTOB, COSIMHEHUIA 1 MaTEpUaIIOB
Ha UX OCHOBE ISl PEIeHus 33124 podeccroHanbHoM AestensHocTr (TTK-18);

—  TOTOBHOCTHIO M3yd4aTh HAYYHO-TEXHUYECKYIO WH(OPMAIMIO, OTEUSCTBCHHBIA U 3apyOCKHBIN
OIBIT 110 TeMatrke nuccienoBanus (ITK-20).
3uams:

—  OCHOBHBIE METOJbI TEOPETUYECKOTO pacuéTa CBONCTB MHIMBUIYaIbHOTO OPraHUYECKOTO
COCITUHEHUST;

—  TEOpeTUYEeCKHME OCHOBbI (U3UKO-XMMHUYECKUX METOJOB aHaimu3a U o0JacTu HX
MPAKTUIECKOTO UCTIOB30BAHUS, HCXOIS U3 XapaKTEPUCTHK TOT'O WJIH UHOTO METO/A.
Ymems:

—  BBIOMPATH METOJ] aHAJIU3a JJIs PECIICHUSI KOHKPETHON aHAITMTUYCCKON 3a1a4u;

—  NPOTHO3UPOBATh U MHTEPIPETUPOBATH PA3IUYHBIE 3aPETUCTPUPOBAHHBIE CIIEKTPHI MPU
BBCJICHUU 3aMECTUTEJICH JIOHOPHOTO WJIM AaKIENTOPHOTO XapakTepa B pa3IMYHBIC
MOJIO’KEHUS MOJICKYJIBI.

Braoemy:

—  HaBBIKAMH pacueTa, CTaTUCTHUYEeCKOW 0O0paboTKON M HHTepHpeTanuell pe3yiabTaToB
pacueTa v aHaIHM3a.

3. Kparkoe coaep:xkanue TUCHHIIMHBI:

BBenenue.

OO6mas kmaccudukanus ¥ XapakTepucTuka HPU3UKO-XUMUYECKUX METO/IOB HCCIICOBAHUS
OpPraHWYECKHUX BEIECTB.

Cunekrpockonus SAMP.

SIBiieHME SIAEPHOr0 MarHUTHOIrO pe3oHaHca. du3znyeckue OCHOBBI IKCNEpUMEHTOB SIMP.
[TapameTpsr cnekTtpoB SAMP. Xumuueckudd CABAT M €ro 3aBUCUMOCTb OT XHMHUYECKOTO
okpyxeHus. CHUH-CIIMHOBOE B3aUMOJECcTBHE (MpaBuiia CIIUH-CIMHOBOTO B3aMOAEUCTBUS 1-TO
MopsiiKa, MPSIMOE W HENMpsIMOE CIMH-CIIMHOBOE B3amMojeicTBue). HoMeHknaTypa CHMHOBBIX
cucrteM. IHTEeHCUBHOCTH CUTHAJIOB B criekTpe AMP.

NmmynscHOE BO30OYX)IEHUE SIED.

[ToarotoBka obpasua (BbiOOp pacTBopuTEns, cranaapTsl B IMP). Bun cnekrpos IMP u
CTPYKTYpPBI MOJIEKyJIbI. VIHTepripeTanus criekTpos Ha sapax H. Fomosnepusie (H, H) koHCTaHTHI
CIMH-CIIMHOBOTO B3amMoeiictus. I'emunansapie KCCB 2J(H, H) u sunmaansasieKCCB 2J(H,
H).

MeTob1 pa3Bs3Ky (IeKaIIuHTa) sSAEpHBIX CIUHOB. S nepHslil apdext OBepxaysepa.

CriekTpockonus Ha sapax °C. Koppensmus XuMHYecKnX cIBHUTOB sep °C co cTpoeHneM
OpraHMYecKuX MoIeKyl. PenakTupoBanue crekTpos Ha aapax “C (metoast APTuDEPT). Criun-
cruHOBOE B3anmoeiictere “H—3C.

OCHOBHBIE 3aKOHOMEPHOCTH CIIEKTPOB Ha szpax OF u°lP,
OCHOBBI IByMEpHOI cniekTpockonuu SIMP.

4. O0beM y4eOHOI THCHUTIIHHBI:

4.1. Oynas dhopwma:

Bunst yae6Hoi paboTh B 3auernbIX | B akanmem.
eAMHUIIAX qacax




O6masi TpyA0eMKOCTh THUCIIHILIHHBI M0 Y4eOHOMY 3 108
ILUIAHY
AY/JAUTOPHBIE 3aHATHSL: 0,9 32
Jlexiuu (JIek) 0,9 32
ITpaxtuueckue 3ansatus (I113) - -
CamocrositeabHas padora (CP): 2,1 76
Pedepar - -
CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 2,1 76
Bujx koHTpOJIsI: 3a4eT/IK3aMeH - 3auer ¢
OLIEHKOM
4.2. 3aounas dopma:
Bunpl yueGHO# paboTh B 3auetnpiX | B akanmewm.
eAUHULIAX yacax
O0mas TpyA0eMKOCTh JUCHUIIJIUHBI 10 Y4eOHOMY 3 108
TUIAHY
AyIMTOpHBIE 3aHATHS: 0,33 12
Jlexmu (Jlek) 0,33 12
ITpakTnueckue 3anstus (113) - -
CamocrositesbHasi padora (CP): 2,56 92
Pedepar - -
CaMoCTOsITEIbHOE U3YUYECHHE PA3/IeI0B AUCIUIUINHBI 2,56 92
Buja xonTpoJisi: 3auer/3K3aMeH 0,11 3ader ¢
OLIEHKOM
(4)

AHHOTaNUA padoyell MPOrpaMMbl TUCHHUILIHHBI

«KBaHTOBO-XMMHUYeCKHUI AHAJIN3 CTPOCHUSA U CBOWCTB OPraHUYeCKHX COeTMHEHUI»

1.

2.

(b1.B./IB.5.2)
Hear jaucnuniauebl  —  sBIsieTcs  (GopmupoBanue y — oOydaromierocs
CHUCTEeMAaTUYECKOTO TMOAXOAa K aHajdu3y PEaKIMOHHONW CHOCcOOHOCTH (DU3MKO-
XUMUYECKUX CBOMCTB OpPraHMYECKMX COCIWHEHHH B paMKax TEOpUU
MOJIEKYJISIPHBIX OpOUTAIIEH.
B pe3yabTrare usydeHuss IMCUMILUIMHBI O0y4YalIMiicsi MO mNporpamMmme
0akajaBpHUaTa JOJIKEH:

Obnadams crnenyronumu npodeccuonanbabiMu (I1K) komnerenusmu:

—  CIIOCOOHOCTBIO IUIAHUPOBAaTh U MPOBOIUTH (HU3MUECKHE M XUMHYECKHE SKCIEPUMEHTHI,
MPOBO/IUTH 0OpaOOTKY MX pE3yJbTaTOB M OICHMBATH TOTPEIIHOCTH, BBIIBUTATh THIIOTE3bI U
YCTaHABNMBATh TPAHUIIBI MX TPUMEHEHHUS, TPUMEHSTh METO/bl MAaTeMaTUYeCKOTO aHaan3a U
MO/IETTMPOBAHHSI, TCOPETHUECKOTO U SKCIIEpUMeHTaIbHOTro rccienoBanust (ITK-16);

—  TOTOBHOCTBIO HCIIOIE30BATh 3HAHWE CBOMCTB XMMHYECKUX JIEMEHTOB, COSTMHEHHI 1 MaTepUATIOB
Ha MX OCHOBE ISl PEIieHust 3a/1a4 podeccroHanbHoi fesrensHocTr (TTK-18);

—  TOTOBHOCTHIO M3y4aTh HAYYHO-TEXHUYECKYIO0 WH(OPMAIMIO, OTEUECTBEHHBIH U 3apyOeXKHBIN
onbIT 1o TeMatuke uccnenosanus (ITK-20).

3name:

- OCHOBHBIE METOJIbl TEOPETUUECKOTO pacuéTa CBONCTB WHIANBUIYAILHOTO OPTaHUYIECKOTO
COCIMHCHMS,

—  TEOpPETHYECKHE OCHOBHI (PU3MKO-XMMHUYECKMX METOJOB aHajdu3a W OOJacTH HuX Iie-
necooOpa3Hoil MPUMEHUMOCTH, HCXO/IS U3 XapaKTePUCTHK TOTO WJIM HHOTO METO/IA.

Ymemn.



BBIOMpATh METO/I aHAIH3a JIJIsl PEeIICHHS] KOHKPETHOW aHATUTHYECKOH 3a1a4u;
IIPOTHO3UPOBATh U MHTEPIPETHPOBATH PA3IMUHBIE 3apPETUCTPUPOBAHHBIE CHEKTPHI MPHU
BBEJICHUHM 3aMECTUTEJIE JOHOPHOTO WJIM AaKUENTOPHOTO XapakTepa B pa3jIUvHbIC

MOJIOXKEHHUST MOJICKYJIBI.
Braoemeo:

- HaBbIKAMHU pacyeTa, CTATUCTHYECKONM oOpadOTKOM M HHTepHpeTanueil pes3ylbTaToB

pacdera v aHaJu3a.
3. ConepxaHue TUCUUILITHHBI.

> OO0mas kmaccupuKanus U XapaKTepUCTUKA METOI0B KBAHTOBOW XUMUH.

> Meroa MOJIEKYISIPHON MEXaHUKH.

> Meron MoneKyIspHBIX opouTaneil. [lpumenenne Metoa MOJIEKYISIPHBIX OpOUTaNen s

aHaJn3a CBOMCTB B peaKHHOHHOfI CIIOCOOHOCTH OpPraHu4€CKux COCHHHCHHﬁ.

> 3aKJIloueHue.
4.1. Oynas dopma:

Bupl yue6HO# paboThI B 3auetnpiX | B akanmewm.
eIMHUIIAX gacax
O0mas TpPyA0eMKOCTb JMCIHHUILIUHBI 110 Y4eOHOMY 3 108
TUIAHY
AyIMTOpHBIE 3aHATHS: 0,9 32
Jlexruu (JIek) 0,9 32
[Tpaktnueckue 3anstus (I13) - -
CamocrositesbHas padora (CP): 2,1 76
Pedepar - -
CaMoCTOsITeIbHOE N3YUYCHHE Pa3/IeNIOB JUCITUTUIMHBI 2,1 76
Buji KOHTpOJIsI: IK3aMeH 3 108
4.2. 3aounas dopma:
Bunel yue6HoI paboThl B 3auernbix | B akanewm.
eIMHULIAX qacax
O01mas TpyA0eMKOCTh THCHHUIIJIMHBI 10 Y4eOHOMY 3 108
ILUIAHY
AyIUTOPHBIE 3aHITHS: 0,33 12
Jlexmm (Jlek) 0,33 12
[Tpaktnueckue 3ansatus (I13) - -
CamocrositeabHas padora (CP): 2,56 92
Pedepat - -
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIMHBI 2,56 92
Buja konTpoJIsi: 3a4er/3K3aMeH 0,11 3ader ¢
OLICHK O
(4)

AHHOTaNuA padoyeil MporpaMMbl JMCHUIITTHHBI
«OcHoBbI TexHoJornn kpamenus» (b1.B./1B.6.1)

1. Heap mucuunauHbl — GopMHupoBaHUe Yy 00ydaromerocs NpakTHYeCKUX 3HaHUN O
TEXHOJIOTUYECKOM O(QOPMIICHMM TPOIIECCOB KpaIleHUs U pPacIBEUHMBaHUS
MaTepuasoB Pa3IM4yHOIO Ha3HAUYECHHUS.

2. B pesyabTare u3yYeHUs] AUCHMILIMHBI O0ydawouluiics MO mnporpamMmme
0akaJjiaBpuaTa J10JIKeH:

Obaaoams cnenyromumu npodeccuonanbabiMu (I1K) komnereHnusaMu:



CIIOCOOHOCTBIO ~ MPUHMMATh  KOHKPETHBIC  TEXHUYCCKUE PCIICHHS TpU  pa3paboTKe
TEXHOJIOTUYCCKHMX TPOIECCOB, BBIOMPATh TEXHHYECKUE CPEICTBA M TEXHOJIOTHMH C Y4ETOM
9KOJIOTMYECKUX TIOoCeACTBIM uX pumeHenus (ITK-4);

TOTOBHOCTBIO UCIIONIB30BaTh 3HAHNE CBOMCTB XUMHYCCKUX 3JIEMEHTOB, COS/IMHEHNI M MAaTCPHUAJIOB
Ha MX OCHOBE IS PEIICHHS 3a1a4 podeccronanbHoi aestenbpHoctH (11K-18);

TOTOBHOCTBIO M3Yyd4aTh HAYYHO-TEXHHUYCCKYIO MH(OPMAIIMIO, OTCUSCTBCHHBIA W 3apyOeyKHBIN
OIBIT 10 TeMatHke ucciaenosanus (I1K-20).

3namo:

KJIacCU(UKAILIMIO  TMOJUMEPHBIX  BOJOKHOOOPA3YIOIIMX MaTepHaiOB, CIIOCOOBI  HUX
MOJIYYCHUS, XUMHUYCCKHEe M (PU3UKO-XMMHYCCKHE CBOMCTBA, MMETh MPEACTABICHUE O
MOJITOTOBKE BOJIOKHUCTBIX MaTEPHUAJIOB K KPAIICHHIO.

Ymemw:

OnpeneNiaTh 00JacTH M CHOCOOBI MPAKTUYECKOTO TMPUMEHEHHUS KPacUTeNs IO €ro

TEXHUYCCKOMY HAa3BaHUIO,

— OLICHUBATh YCTOMYMBOCTH OKPACOK K Pa3JMYHbIM BH/IAM BHEIIHUX BO3JCHCTBUN.

Braoemeo:

— HaBbIKaMHU OLICHKHU KOJIOPUCTUUYCCKHUX CBOMCTB KpaCI/ITe.Hef/'I 1 3HaHUAMH O MCTOAMKAxX

OJIHOLIBETHOTO (IJIaIKOT0) KpaIllleHUs TKaHEeH, TIPSDKHA U T.10.

3. Kparkoe coaep:kanue TUCIHIIMHBI:

Beenenne. [Ipenmer «OCHOBBI TEXHOJIOTUU KPALLIEHUS».
OCoOEHHOCTH MOJIEKYJISIPHOTO CTPOSHHSI M HAJAMOJICKYJISIPHON CTPYKTYpPbI TEKCTHUIIBHBIX

BOJIOKOH. ]_[I/IKJ'I IMOATrOTOBKH BOJIOKOH K KpallICHHUIO.

CtpoeHue u CBOMCTBa PACTBOPOB KpacCHUTEIECH.
TexHonornueckoe oQopMieHHe MPOLECCOB TIAAKOro KpameHus. KpaiieHune paszianuHbIMU
KJlaccaMu KpacuTesed, crnocoObl 3aKperyieHHs Ha BOJIOKHAX, WHTEHCH(UKalus copOouuu

KpacuTeseH, peKUMbI KpaeHusI.
4. O0beM yueOHON AUCHMUILIMHBI:

4.1. Ounas dopma:

Cragun mpouecca KpalleHHs.

Buapl yue6HO# paboThl B 3auernpix | B akanem.
€IMHULIAX qgacax
O01mas TpyA0eMKOCTh THCHHUIIJIMHBI 10 Y4eOHOMY 3,0 108
ILUIAHY
AyIUTOPHBIE 3aHSITHS: 1,39 50
Jlexmm (Jlek) 0,89 32
[TpakTnueckue 3anstus (I113) - -
JlaGopatopHsle 3ansTus (JI13) 0,5 18
CamocrositesbHas padora (CP): 0,61 22
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIMHBI 0,61 22
Buja konTpoJIsi: 3a4er/3K3aMeH 1,0 JK3aMeH
(36)
4.2. 3aounas dopma:
Bunst yae6Hoii paboTh B 3auernBIX | B akanmem.
CIMHUTIAX Jacax

OO0wmas TpyA0eMKOCTb JUCHUIIMHBI 110 y4eOHOMY 3,0 108
IJIAHY
AyAUTOpPHBbIE 3aHATHS: 0,55 50
Jlexruu (JIek) 0,33 12
[TpakTnueckue 3anstus (I113) - -
JlaGopatopusie 3ausaTus (JI3) 0,22 8
CamocrositesbHas padora (CP): 2,20 79




CaMoCTOsITeTbHOE H3YUCHHE PA3/ICIIOB AUCITUTUIHHBI 2,20 79
Buj koHTpOJISA: 3a4eT/3K3aMeH 0,25 IK3aMeH

9)

AHHOTaNuA padovel NPOrpaMMbl JUCIUIIHHBI
«BBenenne B cynpamoJiekyasipuyr xumuw» (b1.B.1B.6.2)

1. Heap aucuMmimHbl — GOpMUPOBaHUE Y O0YUYAIOMIETOCS CUCTEMHBIX 3HAHHHA O
CYNpPaMOJICKYJISIPHBIX ~ COCJAMHEHUSIX, WX CTPOCHUHU, (PUIUKO-XUMHUYECCKUX
XapaKTePUCTUKAX, CHHTE3€ U MPUMEHEHHUHU.

2. B pe3yabrare u3y4YeHUs AUCHUILVIMHBI O0OyYyawluiics 10 TMporpamMmme
0akajiaBpHaTAa 0JI:KeH:

- Obnadams cnenyronumu npodeccuonanbupiMu (I1K) koMmereHusaIMu:

- CIIOCOOHOCTBIO ~ NPUHMMATh  KOHKPETHBIE TEXHMYECKUME PpEIIeHHs Tpd  pa3paboTKe
TEXHOJIOTHYECKHUX TIPOLIECCOB, BHIOMpPATh TEXHUYECKUE CPENCTBA M TEXHOJIOTHMH C Y4eTOM
9KOJIOTMUECKUX TIOCeACTBIM nX pumerenus (ITK-4);

- TOTOBHOCTBFO HCIIOJIb30BaTh 3HAHUE CBOWCTB XMMHUYECKHX JIEMEHTOB, COS/IMHEHUI U MATEPUAJIOB
Ha MX OCHOBE IS PEIICHHs 3a1a4 podeccronanbHoi aesrenpaoctH (1TK-18);

- TOTOBHOCTHIO HM3ydYaTh HAyYHO-TEXHUUYECKYI) HH(POPMAIMIO, OTCUCCTBCHHBIN M 3apyOC)KHBIN
onbIT 110 TeMatrke uccienosanus (I11K-20).

- 3nams:

- OCHOBBI CYIIPaMOJICKYJIIPHON XUMHUH; CTIOCOOBI MOJIEKYJISIPHOTO PACcIIO3HABAHUS, OCHOBBI
CYIIPaMOJICKYJIIPHON PEaKIMOHHOW CIIOCOOHOCTH U KaTaJlnu3a.

- Vmemo:

- TPEACTaBJSITh CYNPaMOJICKYJIIPHBbIE aHCaMOJIU | CYNEePMOJICKYJbI; pacCMaTpHBATh
OCHOBHBIC THITHI MEXMOJICKYJISAPHBIX B3aUMOACHCTBHIA MX (DU3MUECKHEC U XUMHUYCCKHE
XapaKTEPUCTHKH.

Braoems:
3HAaHUSIMH CYIPaMOJICKYJSIPHOTO TE€TEPOreHHOI'0 KaTajan3a; OCHOBAaMH OWOMHMETHKH,
CEMHUOXUMUH.

3.Kparkoe cogepxxanue TuCUHIIUHBI:

JucnunnuHa «BBeneHue B CympaMOJICKYJSIPHYIO XUMHIO» TIOCBSIIIEHA PACCMOTPEHHIO

MPUHIIMIIOB TIOCTPOSHUS CYIPAMOJICKYJISPHBIX aHCaMOJel W3 OpraHWYeCKHX MOJICKYNI H

THOPUAHBIX  OPraHO-HEOPTaHMYECKHX KOMILIEKCOB, TaKXe pPacCMaTPHUBAIOTCS  BOMPOCHI

CYIIPaMOJIEKYJISIPHOHN (hOTOXUMUH, IPHUHIIUIIOB CYIPAMOJIEKYIISIPHOTO KaTaln3a, paclio3HaBaHus,

TpaHcropta. [IpuBomaTcs  mpuUMepbl  MPAKTHUYECKOTO  MPUMEHEHHS  Pa3sHOOOpa3HBIX

CYIIPaMOJIEKYJISIPHBIX CHCTEM.

4. O0beM y4eOHOU TUCHUNIHHBI:
4.1. Oynas ¢opma:

Bunel yue6HoI paboTh B 3auetnbix | B akagewm.
€IMHULIAX qgacax
OO6mas TpyA0eMKOCTh JUCIIUIIJIUHBI M0 Y4eOHOMY 3,0 108
ILUIAHY
AyIMTOPHBIE 3aAHSITHS: 1,39 50
Jlexru (JIek) 0,89 32
[Tpaktueckue 3arstus (I13) - -
Jlaboparopusbie 3ansaTus (J13) 0,5 18
CamocrositesbHas padora (CP): 0,61 22
CamoCTOsITeTbHOE H3YUCHHE PA3/IeIIOB AUCITUTUIHHBI 0,61 22
Buja koHTpoOJISi: 3a4eT/3K3aMeH 1,0 JK3aMeH
(36)




4.2. 3aounHas ¢opma:

Bunpl yue6HOM paboTh B 3auetnpIX | B akanmewm.
eAUHULIAX yacax
OO0mas TpyA0eMKOCTh JUCHUIIJIUHBI 10 Y4eOHOMY 3,0 108
TUIAHY
AY/JAUTOPHBIE 3aHATHSI: 0,55 50
Jlexiuu (JIek) 0,33 12
ITpaxtuueckue 3ansatus (113) - -
JlabopaTtopusie 3ansatus (JI3) 0,22 8
CamocrositesibHas padora (CP): 2,20 79
CaMoCTOsITEeIbHOE H3YUCHHE PA3/ICIIOB UCITUTLIHHBI 2,20 79
Buja koHTpoJIsi: 3a4eT/3K3aMeH 0,25 JK3aMeH
©)

AHHOTanuA padoyeil NporpaMMbl JMCUUIITTHHBI
«HccsieioBaHue U CHHTE3 MAJOTOHHAKHBIX opranuveckux npoaykros» (b1.B.JIB.7.1)

1. Heab IMCHUNIHHBI — 03HAKOMHUTH H PACKPBITH BO3MOKHOCTH 3KCIIEPUMEHTATBHBIX
METOJIOB TOHKOTO OPraHMYeCKOro CUHTE3a, HAy4UTh 00y4Jaroierocs BUAETh 001acTu
W Tpelnenbl NPUMEHEHUS JSTHUX METOJIOB WCCIICOBAHMS, YETKO IOHUMATh WX
MPUHIMIHUATIBHBIE BO3MOXXHOCTH W OTPaHUYCHHS] MPH PEIIeHUH KOHKPETHBIX
IKCIIEPUMEHTAIBHBIX 3a/1a4.

2. B pe3yabTrare u3y4YeHUs] IUCHUILIMHBI oO0y4Yawuuiici 1O mNporpamme
0akajlaBpUATAa J0JI/KEH .

- Obnaoamy cnenyrwmumu npodeccuonansubivu (I11K) komnerenuusamu:

- CHOCOOHOCTBIO TIPOBOAWTH aAHAIHM3 CHIPHS, MATEPHAJIOB M TOTOBOW IPOJIYKIUH,
OCYIIECTBIATH OLCHKY pe3ynbraToB aHamu3sa (I1K-10);

- TOTOBHOCTBIO HCIIOJI30BaTh 3HAHNUE CBOWCTB XMMHUYECKHX HJIEMEHTOB, COS/IMHEHNI U MaTepUaioB
Ha X OCHOBE /ISl peIlieHusI 3a/1a4 podeccuoHanbHoM aestenbHoctr (TTK-18);

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHIUYECKYIO HH(OPMAIIMIO, OTEYECTBEHHBIHN 1 3apyOEKHBIN OIBIT
o Tematuke uccnenoans (ITK-20).
3nams:

- OCHOBHBIE MPUHIUIBI PAOOTHI B HAYYHOH JTa00paTOPUH;

- TPUHOWIB © KIaccH(HKAIMIO XpoMmMaTorpauueckux METOJIOB, NPHUMEHHUMBIX K
pa3IMYHBIM KJIaccaM MPOMEKYTOUHBIX COSTUHEHHIA;

- TEXHWYECKHE METOJbl CHHTE3a, CBOWCTBA W OOJIACTH TPUMEHEHUS MPOMEKYTOUHBIX
MPOJAYKTOB OCHOBHBIX XHUMHYECKHMX KJIacCOB BEIIECTB U MUTMEHTHPOBAHHBIX
JTAKOKPACOYHBIX MATEPHAIIOB.

Ymems:

- YCTaHaBIIMBaTh CTPOCHUE BEIECTB, UCXOMAS M3 XUMHUYCCKUX CBOWCTB U CIICKTPATBHBIX
XapaKTePUCTHK;

- OCYHIECTBIIATH KOHTPOJb MPOTEKAHMS XUMHUIECKOTO TTPOIIecca;

- BBINIOJHATH KAYECTBEHHBIE peaKlUy Ha PYHKIIMOHATBHBIE TPYIIIIHI.

Bnaoemy:

- OCHOBHBIMH METOJAMH TEXHHUYECKON 0€30MacHOCTH;

- METOJIaMH JKCIIEPUMEHTAILHBIX Pa0OT IO MOJYYECHHUIO MPOMEKYTOUHBIX COCTUHEHHUH C
MPUMEHEHUEM XUMHUYECKOU MOCYbI U 000pYIOBaAHUS;

- METOJIaMH BBIJICJICHHUSI © OYNCTKH KOHEYHBIX ITPOTYKTOB;

- MeToJlaMHU UACHTU(UKAINH U OTpeeNIeHUs] KadyecTBa MOIYIPOTYKTOB.

3. Kparkoe coaep:kanue 1MCUUIIMHBI:



JlaHHas MUCUMIUIMHA TO3BOJIIET HA MPAKTHUKE B JIAOOPATOPHBIX YCIOBUSX MPUMEHUTH
TEOPETUYECKHE 3HAHUS, KOTOpbIe OBLIM TOJNYyYEHBI CTYACHTOM NpPHU H3YyYCHUH JIUCIUTLIMHBI
«XuUMUsL ¥ TEXHOJIOTHSI OPTaHMYECKUX BEIIeCTB». B mpoliecce MpoxokJeHusl JadopaTOPHBIX
paboT CTYIEHT U3yUYUT MPOLIECCHI CYIb(DUPOBAHNS, HUTPOBAHUS | T.JI. HICXOIHBIX BEIIECTB, TAKUX
KaKk O€H30JI, TOJYyoJ], KCWJIOJBL. J[7s OLEHKU TIIyOMHBI MPOTEKAHUS PEAKIUNA U YUCTOTHI
COCIMHCHUH, a TaKXe IS TMOJATBEPKACHUS WX CTPOSHHUS B XOJE IPOBEICHHs J1abOpaTOPHBIX
paboT CTYJIEHT HAyYUTHCS MCIIOIb30BaTh XpoMaTorpaduueckue u GU3NKO-XUMHUIECKUE METOIbI
aHaJu3a.

4. O0beM y4eOHOI TUCHUTIIHHBI
4.1. Ounas dopma:

Bunpl yue6HOM paboTh Saqe]?HHx B axanem.
SAMHUIIAX Hacax
O01mas TPyA0eMKOCTb M CHHUILIHHBI 110 Y4eOHOMY 7 252
TUIAHY
AyIMTOpHBIE 3aHATHS: 3,56 128
Jlexumn (Jlek) - -
[Tpaktueckue 3anstus (I13) - -
Jlaboparopus (JI3) 3,56 128
CamocrositesbHas padora (CP): 3,44 124
Buja koHTpoJa: 3auer/3K3aMeH - 3ager
4.2. 3aounas dopma:
B
Bunet yueGHoii paboThl 3a4ETHBIX B axanem.
CAMHUIIAX Hacax
O01mas TpyA0eMKOCTb I CHUILIHHBI 110 y4eO0HOMY v 252
TUIAHY
AyAUTOpPHBIE 3aHATHS: 0,25 9
Jlexium (Jlek) - -
[Mpaxtuueckue 3austus (I13) - -
Jlaboparopusie 3ansTHs (J1a0) 0,25 9
CamocrositeabHas padora (CP): 6,64 239
Buja konTpoJsi: 3aueT/3K3aMeH 3ager
0,11 @)

AHHOTaNUA padovel MPOrpaMMbl TN CIUILIHHBI
«HUccsienoBanue U CHHTE3 coeAMHeHN apomaTtudeckoro psina» (b1.B.J1B.7.2)

1. Heap AMCHUNIMHBI — PACCMOTPETh BO3MOKHOCTH SKCIIEPUMEHTAIIBHBIX METOJIOB
CHHTE3a COEJMHEHUH apoOMaTHYeCKOro psaa, KOTOpble HEOOXOIUMBI s
MOJIy4€HHUsI KOHEUHBIX ()OPM U MOT'YT OBbITh HCIIOJI30BAHBI B PA3JIMYHBIX OTPACIIAX
MIPOMBIIIIIEHHOCTH.

2. B pesyabTrare u3ydeHUs] AUCHMIIMHBI O0yYalOUIWicsl MO mporpamMme
0akajaBpHUaTa q0JIKEH:

- Obaaoamys cnenayromumu npodeccuonanbubiMu (ITK) komnerenusamu:

- CIIOCOOHOCTBIO MPOBOJUTH AHAIMU3 CBHIPbS, MaTepHaAOB W TOTOBOW MPOAYKIIHH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanu3za ([1K-10);

- TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHNE CBOMCTB XUMHUYECKUX 3JIEMEHTOB, COEIMHEHNI Y MATEPHAJIOB
Ha MX OCHOBE ISl peIieHus 3a/1a4 podeccroHanbHoi aestensHocTr (TTK-18);



- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUYCCKYIO HH(OPMAIIHIO, OTCUCCTBCHHBIN 1 3apyOCKHbIH OIBIT

o Temaruke uceneaopans ([TK-20).

Suame.
- OCHOBHBIC MPUHITUIIBI PA0OTHI B HAYYHO-HUCCIIEIOBATEIIbCKON JTa00paTOpHH;
- METO/bl HACHTU(DUKAIIUY Pa3IMYHBIX KJIACCOB apOMATHUYECKUX COCTUHCHUN;
- TEXHHYECKHE METOJbl CHHTE3a, CBOMCTBA M 00JaCTH NPHMEHEHHUS apOMaTHYCCKUX
POMEKYTOUHBIX ¥ KOHCUHBIX MTPOYKTOB.
Ymemn:
- YCTaHaBIIMBATh CTPOCHHE BEIIECTB, UCXOS U3 UX CICKTPAIbHBIX XapaKTCPUCTHK;
- KOHTPOJHMPOBATh MPOTCKAHHE XUMUYECCKON PEAKIIHH.
Brnaoemw.:
- METO0JIaMH TeXHHYECKOHM 0€30IacHOCTH IpH padoTe ¢ apOMaTHUYSCKHUMH COCJTMHCHUSMU;
- METO/IaMH BBIJICJICHHS U OYMCTKH MCXO/HBIX BEIIECCTB U KOHCYHBIX MTPOAYKTOB;
- METOJIaMH HJICHTU(UKALMN M ONPEICICHHS KauyeCTBa MCXOTHBIX BEHIECCTB U KOHEYHBIX
POYKTOB.
3. Kpartkoe conepkanue THCHUIIHHBI:

JlaHHasi JAMCUUILUIMHA TIO3BOJIICT HA NMPAKTHKE B JIA0OPATOPHBIX YCIOBUSAX NPUMEHHTH
TEOPETUYCCKHE 3HAHUS, KOTOPhIC OBLIM IOJYYEHBI CTYACHTOM IPH H3YYCHUU IUCUIUIUINHBI
«XHUMHSI U TEXHOJOTHS OPraHMYEeCKHX BEIIEeCTB». B mpoliecce MPOXOKIACHHS J1a00paTOPHBIX
paboT CTYICHT U3YYHUT MPOLECCHI CYIb(OUPOBAHSI, HAITPOBAHUS U T.J. UCXOHBIX BEIIECTB, TAKUX
Kak OEH30JI, TOJYyOJ, KCWJIOJbL. JIJIs OIEHKH TJyOMHBI NPOTEKAHUS PEAKIHMA W YUCTOTHI
COCJMHEHUH, a TaKKe I MOATBEPIKICHHUS MX CTPOCHHS B XOJ¢ MPOBEICHUS 1ab0paTOPHBIX
paboT CTYAEHT HAYYUTHCS MCIIOJIB30BaTh XpoMarorpadudeckue u GU3NKO-XUMHUECKUE METOIbI
aHajm3a.

4. O0beM yueOHON AUCUMILIMHBI:
4.1. Oynas dopma:

Bunel yue6HoI paboThI 3aquHLIX B axanem.
eIMHUIIAX Hacax
O0mas TpyA0eMKOCTh JMCHUIITIUHBI 110 Y4eOHOMY 7 252
ILUIAHY
AyIUTOPHBIE 3aHITHS: 3,56 128
Jlexium (Jlek) - -
[Mpaxtuueckue 3ausatus (I13) - -
Jlaboparopus (JI3) 3,56 128
CamocrositesbHas padora (CP): 3,44 124
Buj koHTpOJISA: 3a4eT/IK3aMeH - 3auer
4.2 3aouHas hopma:
B
Bunel yue6HoI paboTh 3a4ETHBIX B axanem.
eIMHUIIAX Hacax
O0mas TpyA0eMKOCTh JUCHUIITIUHBI 10 Y4eOHOMY 7 25
ILUIAHY
AyJAUTOpPHBbIE 3aHATHS: 0,25 9
Jlexmm (Jlek) - -
[Tpaktuueckue 3arstus (I13) - -
Jlaboparopusie 3austus (J1a0) 0,25 9
CamocrositesbHas padora (CP): 6,64 239
Bujx koHTpoOJs: 3a4eT/IK3aMeH 0,11 3auyer




| | @ ]

AHHOTaNUsA Y4eOHOIl MPOrpaMMbl JMCUUILTHHbBI
«MexaHu4yecKue MPOLECCHl U annapaTbl Xumnueckoii texnoaorun» (b1.B./1B.8.1)

1. Heab aMcHMIUVIMHBI — (OPMHUpPOBAHHE Yy OOYYAIOIIUXCS OCHOB WH)KEHEPHOTO
MBIIICHHUS.

2. B pe3yabrare wu3ydYeHHs [IUCUMIUIMHBI o0y4yalolmiicd 10 mNporpaMmme

0akaJjlaBpUaTa J10JIKeH

Obaaoams crienyromumu obmenpodeccruonanbHbiMu (OITK) kommeTeHIUsIMU:

— CHOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IHUCLUHUIUIMH B
npodeccuonanbHou nestenpHoct (OITK-1);

— CHOCOOHOCTBIO HCIIOJIb30BAaTh 3HAHHUS O COBPEMEHHOW (HU3MYECKOW KapTUHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHUHU BEILECTBA /ISl [IOHUMAaHUS
OKpYsKaromiero Mupa u sieHuii mpupozst (OITK-2);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHUHU BEILECTBA, IPUPOAE XUMUUYECKOUN CBS3U
B Pa3JIMUHBIX KJACCaX XUMUYECKUX COCAMHEHUH JUIsl IOHUMaHUs CBOMCTB MaTepUalioB U
MEXaHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B oKpyxkatomiem mupe (OITK-3).
3namu:

— TEOPETHUYECKHUE OCHOBBI IPOLIECCOB U3MEIbUEHUS U CMELLICHUS;

— KOHCTPYKUHHU U MPUHLUIIBI IEUCTBUS OCHOBHBIX COBPEMEHHBIX MAILWH JUIsl U3MEJIbYEHUS
U CMEILIEHUSI MaTepUaoB;

— METOJUKHU pacueTa TEXHOJOTHYECKOT0 000PYAOBAHHUS.

—  Ywmemy:

— MPOBOJUTH MEXAHUYECKUE PACUYEThl 3JIEMEHTOB MAallUH JJIsl U3MEJIbYEHUS U CMEUICHUs
MaTepuasoB.

Braoemy:

— HaBbIKaMH aHAJIM3a MEXAHUYECKUX MPOLIECCOB XUMUYECKUX ITPOU3BOJICTB;

— TEXHOJIOTMYECKHMH pacyeTamMu 000pyIOBaHMUS;

— pacyeTamM TUIOBBIX JIeTaJlel MallliH, MOJb3YACh cipaBouHOl tuTeparypoit u F[OCTamu.
3. Kpartkoe coaepxanne JUCHMIIIHHBI:

1. Begenue

Ponp mpeamera «MexaHnYecKkue IPOLECCHl U anapaTbl XMMHUYECKONH TEXHOJIOTMH» B
(GbopMUPOBaHUM HHXXEHEpa XUMHUKa-TeXHosora. «MexaHHuueckue TMpoIecChl M almnaparbl
XUMHYECKOM TEXHOJIOTMHM» —OCHOBAa JUIsl TPOEKTUPOBAHUS HOBBIX U COBEPIICHCTBOBAHUS
JEHCTBYIOIMX TEXHOJOTUYECKHX YCTAHOBOK XUMUYECKUX MPEAPUATHIHA.

2. Moayas 1. U3MesnbueHHe TBEPABIX BelIeCTB

O®u3nko-MexaHnyeckue cBoiictBa MatepuanoB. CrocoObl u3MenbueHus. Teopuu
u3MenbueHus. JpoOuiiky, pa3pyuianme Marepuani cxaTieM (ILeKOBble, KOHYCHbIE, BAIKOBBIE).
HpoOuiku ynrapHOTro AeCTBUSA (POTOPHBIE U MOJIOTKOBBIE IPOOHIIKH, TATBIIEBBIC U3MEIIBUNUTEIH ).
MammHsl  ylapHO-UCTHpAIOIIEro JecTBUs (MENBHUIBI € BpamaromuMmcs OapabaHoM,
BUOpALlMOHHBIE MENbHUIB). M3MenpunTenu pa3/aBIuBaIOLIEr0 W HCTUPAIOUIETO JEHCTBUS
(OeryHHblE MENBHUIIBI, KAaTKOBO-TapeibyaThble H3MEIbUUTENH, OHCEpHbIE W3MENbYUTEIN).
Crpyiinble MenbHUIBL. O0aCTh NPUMEHEHUs, MPUHIUT 1eUCTBUS, KJIacCu(pUKaIHs.

3. Moayas 2. CMelieHue.

[Ipomeccst  cmemenns. Kiaccudukammst cmecureneit. CMmereHHe BBICOKOBSI3KHX
MOJIMMEPOB (UEPBSUHbIE MAIIMHBI, BAJIKOBbIE MalIMHbl). CMECUTENN MEPUOINIECKOTO AEUCTBHSL.
Kuneruka nponeccoB cMenienus. CMmeleHUe ChIMyynXx MaTepuanoB. bapaOaHHbIE CMECUTEINH.
YepBsauHO-0NIaCTHBIE ~ cMecUTENU. JIEHTOUHbIE CMECHTENU. bBeryHkoBble  CMECHUTENH.
[upkynsuuoHHbIE CMECHUTeNN C MICEB00KIKEHUEM CBIITY4EeTo Marepuana
OBICTPOBpAIAIOIIMMCS  POTOPOM.  YcpenHuTend. CMecuTenu HENpepbIBHOIO  JICHCTBHUS.
['paBuTanmonseie cMecutTeny. Bubpannonusie cmecutenu. [IpsMOTOUHBIE CMECUTENH.



4. O0beM y4eOHOI TMCUUIIUHBI:
4.1. Oynas dopwma:

Bunpl yaeOHoI paboThI B 3auetHpix | B akanewm.
eIMHUIIAX gacax
OO0masi Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 2,0 72
AyIUTOPHBIE 3aHATHS: 0,9 32
Jlexuuu (JIek) 0,45 16
[Ipaktrueckue 3ausarus (I113) 0,45 16
CamocrositesibHas padora (CP): 11 40
Bua koHTpOJIA: 3aUeT / IK3aMeH - 3auer
4.2. 3aounas dopma:
Bunpl yaeOHoI paboThI B 3auetHpix | B akanewm.
SIMHUIIAX gacax
OO0masi Tpy10eMKOCTb JMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 2,0 72
AyIUTOPHBIE 3aHITHSI: 0,22 8
Jlexuuu (JIex) 0,11 4
[Ipaktuueckue 3anstus (I13) 0,11 4
CamocrositesibHas padora (CP): 1,67 60
Bun koHTpoJIs: 3aueT / IK3aMeH 0,11 3ader
(4)

AHHOTANUA Yy4e0HOI MPOrpaMMbl TUCIUILIHHBI
«Mexanuka xummnuecknx npoussoacrs» (b1.B./1B.8.2)

1. Hesab AMCHMIIHHBI — HAYYUTH 00YJarOIIETOCS TBOPUYECKOMY MOIXOY K BBIITOJIHEHHIO
WHXCHEPHBIX pPACYETOB Ha MPOYHOCTh, >KECTKOCTh U YCTOMYMBOCTH DIIEMEHTOB
KOHCTPYKIUH, AETAJIIEH U y3J10B MAIlIMH U aIIapaToB.

2. B pe3yabrare wu3yYeHHs [IUCUHUILUIMHBI oOO0yvyaloummuiicsi 1o
0akajaBpHUaTa q0JI’KeH:

Obnaoams crnenyromumu obmenpodeccruonanbHbiMu (OITK) kommereHIusAMU:
CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX IUCIHIUINH B
npodeccronanbprol aesteapbroctu (OITK-1);

CIIOCOOHOCTBIO HCIIONIB30BaTh 3HAHHMS O COBPEMEHHOM (H3MUYECKOW KapTHHE MHPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOSHUHU BEIIEeCTBA JJIsi MOHUMAaHUS
OKpyXaromiero Mupa u siiieanit npuposl (OI1K-2);

TOTOBHOCTb HMCIIOJIb30BaTh 3HAHUSI O CTPOSHUM BEILECTBA, IPUPOJE XMMUUECKOH CBS3U B

pa3IMYHBIX KJIacCaX XMMHYECKHX COCTUHEHUH I MMOHMMaHUS CBOWCTB MAaTEPHAJIOB H

MeXaHU3Ma XUMHYECKHX MPOIIECCOB, MPOTEKAIOIINX B OKpykatorieM mupe (OITK-3).
3nams:

OCHOBHBIE YpaBHEHUS U METOJIbI PELICHUS 3a]1a4 COIPOTUBICHUS MaTepUaIoB U JeTaje
MaIllvH,

OCHOBHBIE METO/IbI PACYETOB HA TPOYHOCTD U )KECTKOCTh FJIEMEHTOB KOHCTPYKIIUN MaIIUH
U armaparos;

OCHOBBI TEOPUHU pacueTa JIeTaleld U y3JI0B MAIllMH U allapaToB XMMHUECKON TEXHOIOTHH.
Ymems:

IPOBOJUTH PacyeThl SJIEMEHTOB KOHCTPYKIUII Ha OCHOBE METOJIOB CONPOTHUBIICHHS
MaTepHasoB;

pPacCUUTHIBATh U KOHCTPYUPOBATH JAETAIN MAIIUH 110 UCXOAHBIM JaHHBIM;

nporpamme



— TMPOU3BOJAMTH  pacueTsl IO  OCHOBHBIM paboTocmocoOHOCTH U
KOHCTPYHPOBAHUS JeTajeil MalIuH.
Braoemy:
— HaBBIKaMH pacyeTa CONPOTHUBIICHUS MAaTepUaIOB aHATUTUYECKUMU METOIaMU;
— HaBbIKaMH BBIOOpA MaTEPHAJIOB MO KPUTEPHSIM ITPOYHOCTH;
— pacueTramu TUIIOBBIX JETajei MalluH, MOJIb3YyACh clipaBouHOM auTepaTypoid u 'OCTamu.
3. Kpartkoe coaepixanue THCHUINIMHBI:
1. VI3ru0 s1eMeHTOB MallluH U aIiapaToB
1.1. IuddepennunanbHoe ypaBHEHUE U30THYTOU OCH OaTIKU. DHEPreTUIECKUN METO
onpexaeneHus nepemenienuid. Marerpan Mopa. [Ipasuiio Bepemaruna.
1.2. PacueT craTHUECKU HEONPEACTUMBIX OAJIOK U pam.
2. [Ipo4HOCTH COCYIOB U amnmapaToB
Pacuer Ha MPOYHOCTDH TOJCTOCTEHHBIX HUIMHAPOB. CIIOCOOBI TOBBIMICHHS HECYIIEH
CIIOCOOHOCTH TOJICTOCTEHHBIX LIUJIMHJIPOB.
3. CoenuHenue eTaneil MamvH.
Mexanndeckue nepeaaun. 3yodaTeie nepeaaun. UepBsuabie nepeaadn. PeMeHHbIe
nepeaadn. Pexykropsl. [Ipumepsl cxem pelyKTopoB.

KpUTEPUSIM

4. O0beM y4eOHOI TMCUUIIIUHBI:
4.1. Ounas dopma:

Buner yueGHoI paboThl B 3aueTHBIX B akanem.
SIMHHIIAX Jacax
OO0masi Tpy10eMKOCTb JMCUMILUIUHBI 10 Y4eOHOMY IJIAHY 2,0 72
AyIUTOPHBIE 3aHITHSI: 0,9 32
Jlexuuu (JIek) 0,45 16
[Ipaktuueckue 3anstus (I13) 0,45 16
CamocrositesibHas padora (CP): 1,1 40
Bun koHTpoJIsA: 3aueT / IK3aMeH - 3ager
4.2. 3aouHas popma:
Bunel yue6HoI paboTh B 3aguernbix | B akazem.
SIMHAIIAX Jacax
OO0mas Tpy10eMKOCTb IMCUMILIMHBI M0 Y4eOHOMY IJIAHY 2,0 72
AyIUTOPHBIE 3aHSITHS: 0,22 8
Jlexumu (JIek) 0,11 4
[Ipaktuueckue 3ansatus (I113) 0,11 4
CamocrositesbHas padora (CP): 1,67 60
Bupa xonTpoJsi: 3a4er / 3k3aMeH 0,11 3ager
(4)

AHHOTanuA padoveil MPOrpaMMbl TUCHHUILIHHBI

«JlonosiHMTEIBLHBIE Ty1aBbl Ppusnueckoid xumum» (b1.B.JIB.9.1)

1. Heap AMCHMIUIMHBI — O3HAKOMHUTHCS C TEPMOJMHAMHYECKON TeOopHeld pacTBOPOB
AIIEKTPOJIUTOB M DIEKTPOXUMHYECKHUX Ieneil (TabBaHHUYECKUX DJIEMEHTOB), MOHSTH
OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHMSI XUMUYECKHIX ITPOIIECCOB, POITh
KaTajau3a I XUMUYECKON TEXHOJIOTUH.

2. B pesyabraTre u3y4YeHHSs UCIHUIIHHBI
0akajaBpHUaTa qOJIKEH:

Obnadams cnenyronumu npodeccuoHanbabiMu ([1K) kommeTenmsamu:

o0yyamomuiicas 10 mNporpamme



— CIIOCOOHOCTHIO TUIAHMPOBATH U MPOBOAUTH (PU3NYECKUE U XMMHUYECKHE SKCIIEPHUMEHTHI,
IPOBOJIUTH 00pPa0OTKY UX PE3yJIbTATOB U OLIEHUBATh OTPEUIHOCTH, BbIIBUIATh THIIOTE3bI
U YCTAaHABJIMBATh I'PAaHULBI UX I[PUMEHEHMs, NPUMEHIATb METOJbI MAaTEMaTU4YECKOTO
aHaJIu3a U MOAEIMPOBAHUS, TEOPETUUECKOI0 U IKCIIEpUMEHTaIbHOro uccaenoBanus (I1K-
16);

— TOTOBHOCTBIO HCIOJb30BATh 3HAHUSA OCHOBHBIX (U3NYECKUX TEOPUH JUIsl peLIeHus
BO3HHUKAIOMUX (U3MYECKHX 3a/a4, CaMOCTOSITEIBHOTO MPHOOpETeHUs (PU3NIECKUX
3HAHUM, AJS MOHMMAHUS NPUHIMIIOB pabOThl NMPUOOPOB U YCTPOMCTB, B TOM YHUCIE
BBIXOISIINX 32 PEIeibl KOMIIETCHTHOCTH KOHKpeTHOoro Hanpasienus (I1K-19).
3namo:

— OTJIMYHTENbHbIE OCOOCHHOCTH B TOBEJCHHU PACTBOPOB AIIEKTPOJIMTOB, CBSI3AHHBIE C
IIPOXOXKIACHUEM IEKTPUYECKOTO TOKA;

— TEOPHIO TAJIbBAHUYECKUX SIBJICHUM;

— TEOPUM KUHETHKH, IIyTH TEOPETHYECKOIO pacyeTa CKOPOCTEH XUMHYECKHMX PEAKLUN U
OTpaHUYEHUS B IPUMEHUMOCTH PACUYETHBIX METOJIOB;

— OCHOBBI TEOPUU (POTOXMMHYECKMX M ILIEMHBIX PEAKLHUH, OCOOEHHOCTH HX CTAaIUIHOIO
IIPOTEKAHUs U yCIOBUS OCYILECTBIICHNUS,

— OCHOBHBIE YEpPTbl TI'OMOI€HHOIO M TE€TEPOr€HHOI0 Karajau3a, IPUYUHBl YCKOPECHHS
XUMHYECKOTIO IIpoliecca B IPUCYTCTBUM KaTaJIU3aTopPA.

Ymemn:

— IPUMEHATh KOHAYKTOMETPUYECKHE M  IOTEHUHOMETPUYECKHUE HW3MEPEHHs Ui
ONpesieNIeHus] TEePMOAMHAMUYECKUX (YHKIMH XHUMHUYECKUX pPEaKLUUH, KOHCTAHThI
JUCCOLMALMU, IPOU3BEACHUS PaCTBOpUMOCTH, pH pacTBOpOB U T.11.

— IPUMEHATH TEOPETUYECKUE 3HAHUSA W OKCIEPUMEHTAJIbHBIE METOIbI HCCIEIOBAHUSA
($u3NYECKON XUMUM NIl PELICHUs] BOIIPOCOB, BO3HMKAIOIIMX IPU M3YYEHUU KUHETUKU
XUMHUYECKHUX PEAKIIU;

— IPOBOJWTH AHAIN3 U KPUTUYECKH OLIEHUBATH I10JyYEHHBIE DKCIIEPUMEHTAIIBHBIC JJAaHHBIE,
000011aTh 1 Jes1aTh 000CHOBAaHHBIE BBIBOJIBI HA 0a3e NPOBEIEHHBIX OINBITOB.

Braoemy:

— KOMIUIEKCOM  COBPEMEHHBIX  JJIEKTPOXUMUYECKUX METOJOB  MCCIEIOBaHUA I
ONpENENeHUsI TEPMOJMHAMMYECKUX XapaKTEPUCTUK DJIEKTPOJIUTOB W XUMHUYECKHX
peaKkuuii;

— METOAaMH ONPEIECICHUS NOPsAIKAa U CKOPOCTU PEaKLIMH, YCTAaHOBJICHHS JIMMUTHPYIOIIEH
CTaJuu U MEXaHU3Ma U3y4aeMOM XUMHUUECKOU peaKlvH;

— HaBBIKAMHU COCTAaBJICHUs TaIbBAHUYECKUX DJIEMEHTOB JUIA IEJed ONpelIeieHus
TEPMOJAMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHS UCCIIELYEMOU peaKlni;

— 3HaHUSMU OCHOBHBIX 3aKOHOB XMMHYECKOW KMHETUKH, BIUSHHUS Pa3INYHbIX (PAKTOPOB
(TemmepaTypbl, JaBJIEHUS, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKOH peaKIMH.

3. Kpartkoe conepxanue THCHMIIMHBI

PacTBOpbI  3JIeKTPOJIMTOB. DiekTpocratudeckas Tteopus Jlebas-Xiokkens. Pacuer
AKTUBHOCTH U CPEJHUX MOHHBIX KOA(P(UIMEHTOB aKTUBHOCTH CHJIBHBIX 3JIEKTPOJIUTOB B
pa30aBICHHBIX U KOHIIEHTPUPOBAHHBIX PACTBOPOB U PAcTBOPAaX YMEPEHHOW KOHIIEHTPALUU.
VYaenbHas U MoJisipHasl JEKTpUUECKHE MPOBOAMMOCTH. CKOPOCTh JABM)KEHUS U TMOJBHUKHOCTH
MoHOB. [IpenenpHple MOJSIPHBIE 3JIEKTPONPOBOJIHOCTA MOHOB. 3aKOH HE3aBHCHMOIO JIBUKECHUS
noHoB Konbpayma. [IpuMeHeHrne n3MepeHnil JIeKTPUYECKON MPOBOJIMMOCTH JIJIsE ONPEACIEHUS
CTETEHU U KOHCTAHTHI AUCCOILUAIIMU CIIA0BIX AJIEKTPOJIUTOB.

JJIeKTPOXMMHUYECKHE cucTeMbl (1enu). BO3HUKHOBEHHE CKayka MOTEHIMAala HarpaHuIe
pazznena npoBonHUKOB | u |l pona. /IBoiiHOM anekTpuuecKuil ciaoi. DIEKTPOABMXKYIIAs CUila
raJlbBaHUYECKOIO0  DJIEMEHTA, JJIEKTPOJHBIA IOTEHUHAN]. TepMoAMHAMHUYECKas Teopus
rajbBaHUYECKUX sIBJICHUH, ypaBHeHHe HepHcTta. Onekrpoxumuueckas (opMa OCHOBHOTO
yYpaBHEHUS TEPMOAMHAMUKH, TemneparypHblii koadduuuent DJC. Dnextpoasr | u Il poxa,
ra3oBbl€ U OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE 3JIEKTPOABbI. THIIBI raJbBAHUYECKUX DJIEMEHTOB:



XUMHUYECKHE, KOHIIEHTPALMOHHBIE, C IEPEHOCOM 1 0e3 nmepeHoca. XMMUYEeCKHe HCTOYHUKH TOKa,
TOIUIMBHBIE 3JIEMEHTHI.

Xumuyeckasi KHHeTHKA. CKOpOCTh XMMHUECKOHN peakliiy, KOHCTAaHTa CKOPOCTH, TOPSAI0K
U MOJICKYJIIPHOCTh peakinnu. KuHeTnka HeoOpaTHMMBIX peakuuid 1-ro, 2-ro, 3-ro W HYJIEBOTO
nopsiakoB. JluddepeHnmanbaple ¥ MHTETPATbHBIE METOJBI ONMpPECNICHUS] MOpsAKA pPEeaKIuH.
Crnosxuble peakiuu. [IpuHINI HE3aBUCUMOT0 POTEKaHUS 3JIEMEHTapHBIX peakuuil. OOpaTumsble,
napajuleJbHbIE U MOCIEe10BaTENbHbIE peakuu 1-ro nopsiika. BinusiHue remneparypbl Ha CKOPOCTh
peakuuu, npudarmkeHHoe npasuio Baut-I'odda. YpaBaenue Appennyca, nuddepeHnnanbaas u
UHTETpaibHble (POPMBI ypaBHEHHs. DKCIIOHEHIMAIbHAS (JOpMa ypaBHEHHSI AppeHryca. DHEprus
AKTHBALMU U IPEIIKCIOHECHIINAIbHBIA MHOXKHUTEIb.

Teopun XUMUYECKON KHUHETHUKH: TEOpPUS AKTUBHBIX COYAAPEHHU U TEOpHUs IEPEXOJHOTO
cocrossHust TIIC (akTUBHPOBAHHOTO KOMIUIEKCA). OHTANbIMS M OSHTPONUS AKTHUBALIUU.
@DOoTOXMMHYECKHE peaknud. XuMudeckue u (poTopuzndeckne CTaguu, BTOPUYHBIE MPOIECCHI.
Kuneruka doroxummuueckux peakiuil. CeHCHOMIM3UPOBAaHHBIE (OTOXUMUYECKUE pEaKLUU.
LlenHble peakiy, MEXaHWU3MbI 3apO’KICHUSA, Pa3BUTHA U OOpbIBa Ienu. Hepa3BeTBieHHbIE U
pa3BETBJICHHBIE IIENHBIE peakuuu. BeposATHOCTHas Teopusi Pa3BETBICHHBIX PEAKLIMM.
[IpenenbHble IBJIEHMS B LIETTHBIX PEAKIUAX, HUOKHUN U BEPXHUH Mpeesibl BOCIUIAMEHEHUSI.

Karaim3. ['omoreHHeli u rereporeHHblii Karaiu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTUYECKUX peakuuil. BiausHue karanuzaTtopa Ha TEPMOJMHAMHYECKHE U KHUHETUYECKUE
napameTpbl peakuuy. CelIeKTUBHOCTh KaTallu3aTopa, KaTaJuTUYeCKas aKTUBHOCTh. | OMOTeHHBbIN
karanu3. CIuUTHBIA U pa3JesIbHbII MEXaHU3Mbl KaTaJIMTUYECKOrO JIEHCTBUS. DHEPreTUUYECKUe
JUarpamMMbl B3aMMO/ICHCTBUS PEareHToOB ¢ Kartaau3zaTopoM. OOt u cnenuuueckuii KuCiIoTHO-
OCHOBHOM Katayn3. Katain3 KoMIUIEKCaMu MEPEXOAHBIX METAIIIOB. DEepMEHTATUBHBIN KaTaau3.
I'ereporennslii  Kkaranu3. TuUIbl TeTEPOr€HHBIX  KATAIUM3aTOPOB. 3aKOH JEHCTBYIOLIUX
IOBEpXHOCTEN. KMHETHKA IreTepOreHHBIX PEAKIU.

4. O0beM yueOHOH AU CUMIJIMHBI:

4.1. Oynas dopma:

. B 3a4eTHBIX B akaagem.
Buabl yueOHoii padorsl
eIMHUIAX yacax
OO0mast Tpy10eMKOCTb JMCHUUILIHHBI 110 Y4eOHOMY 50 180
IUIAHY ’
AyIuTOpHBbIE 3aHATHSA: 1,8 64
Jlexruu (JIek) 0,9 32
[Tpaktuueckue 3ansatus (I113) 0,9 32
Camocrositesbnas padora (CP): 2,2 80
Bupa xonTpoJsi: 3a4er / 3k3aMeH IK3aMeH
1,0
(36)
4.2. 3aounas dopma:
Bujabi yaeGuoii pagors: B 3a4eTHBIX B akagem.
eIMHUIAX yacax
OO0masi Tpy10eMKOCTb JMCHUILIHHBI 10 Y4eOHOMY 50 180
TJIAHY ’
AyIUTOpPHBbIE 3aHATHSA: 0,44 16
Jlexruu (JIek) 0,22 8
[Tpaktuueckue 3ansatus (I113) 0,22 8
CamocrositesbHas padora (CP): 4,31 155
Buj koHTpoJIsi: 3a4eT / IK3aMeH JK3aMeH
0,25 )




AHHOTaNUA padoyeil MpPOorpaMMbl M CHUIITTHHBI
«XumMnueckasi KuHeTuka u karaaus» (b1.B.J1B.9.2)

1. Heap auCHUIUIMHBI — CcPOPMUPOBATH 3HAHUS Yy oOOydaromierocss 00 OCHOBHBIX
KAHETHYECKUX 3aKOHOMEPHOCTSX TPOTEKAHUS XHMHUYECKHX IIPOIIECCOB, IYTIX
BBISIBJICHHST ~ METOJOB,  IO3BOJISIFOIIMX ~ yYCTAHABIMBATH  MPHPOAY  CKOPOCTh-
OTIPENEeNSIONIEH CTaqui | JIeNaTh BBIBOABI O BO3MOXXHOM MEXaHU3ME pEakilu,
MOHUMATH POJIh KaTaIH3a JIsi XAMUYECKOU TEXHOJIOTHH.

2. B pe3yabrare wu3yYeHUs] UCHUILIMHBI oOyyawiuiics Mo Tmporpamme
0akajiaBpHaTAa 10JI:KeH:

Obnadams cnenyrouumu npodeccuoHanbabiMu (I1K) kommneTeHImsAMH

— CIIOCOOHOCTBIO TUIAHMPOBATH U MPOBOJAUTH (HU3NYECKHE U XUMHUYECKHE SKCIICPHUMEHTHI,

MMpOBOAUTDH o6pa60TI<y HX PE3YIbTATOB N OLUCHUBATH IIOI'PCHIHOCTH, BBIABUI'aTh T'MIIOTE3bI
N YCTAaHABJIMBATH TI'paHHUIIbl HMX MNPHUMCHCHUA, IMPUMCEHATH MCETOAbI MAaTEMAaTH4YCCKOI'O
aHaJIn3a U MOJICITMPOBAHMS, TEOPETUUECKOTO U KCIIEpUMEHTaIbHOTO rccienoBanus (I1K-
16);

— TOTOBHOCTBKO HCIIOJIB30BATh 3HAHHA OCHOBHBIX (1)I/IBI/I‘I€CKI/IX TGOpI/II\/JI JJIA pCHICHI/Iﬂ
BO3HHUKAIOMNX (U3NYECKUX 3a]a4, CaMOCTOSITEIBHOTO TPHOOPETeHUsT (PU3NUECKUX
3HaHI/II71, JI1 IIOHUMAaHUA IMPHUHIUIIOB pa6OTLI HpI/I60pOB nu YCTpOﬁCTB, B TOM 4YHUCIIC
BBIXOIAIIMX 32 IIPEICIIbl KOMIETEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19).

3uamo:

— OCHOBHbIE KUHETHUYECKUE 3aKOHOMEPHOCTH IIPOTEKAHUS XMMUUECKUX PEAKLINM;

— TEOpPUH XUMUYECKOM KMHETHUKH, IYyTH TEOPETUYECKOr0 pacdyera CKOPOCTEH XMMUYECKUX
peakuuil 1 OrpaHU4YEeHUs B IPUMEHUMOCTH PaCYETHBIX METO/IOB;

— OCHOBBI TeOpUH (POTOXMMHUYECKMX U UEMHBIX pEaKluil, peaknui B pacTBOpax.
0COOEHHOCTH UX CTQAMHHOTO MIPOTEKAHUS U YCIOBHSI OCYILECTBICHUS;

— OCHOBHBIE YEpPTbl T'OMOI€HHOI'O U TETEPOr€HHOT0 Karajau3a, HPUYMHBl YCKOPEHHUS
XUMHUYECKOI0 IIpoLecca B IPUCYTCTBUU KaTalu3aTopa.

Ymemu:

— ITPUMEHATH TEOPETUYECKUE 3HAHUSA U DKCIEPUMEHTAIBHBIE METOABI HCCIEIOBaHMS
(Gu3nYecKO XUMUM NIl pElIeHUs] BOIPOCOB, BOHMKAIOIIMX MPU W3YYEHUU KUHETUKU
XUMHUYECKHUX PEAKIIN;

— HaXOAMThb CKOPOCTh M YCTaHABJIMUBATh MOPSIOK XUMUYECKOHN peaKknu;

— TPOBOAMTH aHAIU3 U KPUTHUECKU OLICHUBATH IOJTY4YECHHBIE DKCIIEPUMEHTAJIbHbBIE JaHHBIE,
000011aTh U J1e1aTh 000CHOBAHHBIE BHIBOBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— 3HaHUSMU OCHOBHBIX 3aKOHOB XMMHYECKOW KMHETUKH, BIUSHHUS Pa3IMYHbIX (PAKTOPOB
(TemmepaTypbl, JaBJIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMHUUECKOW PEeaKIIUH.

— KOMIUIEKCOM METOJIOB OIPEIEICHHUS MOPSIJIKA U CKOPOCTH peaKLnu;

— TOIXOJaMH Uil YCTaHOBJIEHUS JIMMHUTUPYIOLIEH CTaguud M MEXaHW3Ma H3ydaeMou
XUMHYECKON PEAKIUU.

3. Kpartkoe conepixaHne IUCHMIIIHHBI

XuMnuyeckass KMHeTHKA. CKOPOCTh XUMUYECKON PEAKIINN, KOHCTAaHTa CKOPOCTH, MOPSIIOK
U MOJIEKYJISPHOCTh peakiuu. KuHetnka HeoOpaTuMbIx peakiuii 1-ro, 2-ro, 3-ro U HyJIEBOIrO
nopsaakoB. luddepeHunanbHple ¥ UHTETpajibHbIE METObl OIpENeTeHHs] MOpSAIKa pPEeaKlHu.
CrnoxHnble peakiuy. [[puHIMIT HE3aBUCUMOTO MPOTEKaHUS dJIEMEHTApHBIX peakiuil. O6paTumele,
NapaJuIeIbHbIE U MTOCJIEI0BATENbHbIE peakunn 1-ro nopsaka. [[puHIMn TMMUTHPYIOIEN CTaIun
MOCJIEI0BATEIbHON XUMHUECKON peakiuu. MeTo1 KBa3HCTallMOHAPHBIX KOHLEHTpAIHii, 001acTh
npuMeHeHus. BrusHue Temmneparypbl Ha CKOPOCTbh PEaKIMH, NMPUOIMKEHHOE MpaBuiio BaHT-
[opda. YpaBuenue Appenuyca, nuddepeHuanbHas U HMHTErpajbHble (OPMBI ypaBHEHHS.
OKcrnoHeHIManbHasg  gopma  ypaBHEHUs  AppeHuyca. DOHeprus  akTUBallUu U
IPEIIKCIIOHEHIIMATIbHBIA MHOKUTENb.



Teopun XMMHUUYECKOW KMHETUKH: TEOPHUS aKTHBHBIX COYJApPEHUN U TEOpHUs IEPEXOIHOIO
cocrossaust TIIC (aktuBupoBanHOro komruiekca). OcHoBHble monoxeHus TAC, mexaHusm
aKTUBaUK MoJIeKyn. KoHCTaHTa CKOpPOCTH OMMOJNEKYISpHOW peakiuu. DU3nuecKuid CMBICT
IIPEIIKCIIOHCHIIMAIBHOTO MHOXMTENIS W DHEPrUM aKTUBAallMM B PaMKax TEOPUM AKTHBHBIX
coynapenuii. Crepuueckuii pakTop, HEOOXOIUMOCTh €r0 BBEJICHUSI B KWUHETUYECKOE YPABHCHHE
peakuuu. JlocToMHCTBA M HENOCTaTKM TEOPUM AKTMBHBIX COyJapeHUH. MexaHusMm
MOHOMOJIEKYJISIPHBIX ra30BbIX peakuuii B pamkax TAC. Cxema JIunnemana. Teopus nepexoaHoro
coctossaus (aktuBupoBanHoro komiuiekca) (TIIC ummu TAK). OcnoBubie mosoxenuss TIIC,
KMHETUYECKasi CXeMa pPEaKuu. AKTHUBHUPOBAHHBI KOMIUIEKC M €ro cBoicTBa. IloBepXHOCTH
NOTeHIMaIbHOM sHepruu. Koopaunara peakuuu, OpoQuiib MMyTH PeakLnuu, SHEPIUs aKTUBALHH.
OHTajbOMsl U SHTPONUS aKTUBaLuu. VcTonkoBaHME INPENdKCIOHEHIMATIBHOTO MHOXHUTENS U
CTepUUYECcKOro (akTopa B paMKaxX TEOPUH MEPEXOAHOTO COCTOAHUA. JIOCTOMHCTBA M HEIOCTATKU
TEOPHH.

DOoTOXMMHUYECKHE peaKIMU. XHUMHYecKHMe U (OTOPU3UYECKUEe CTaguM, BTOPUYHBIE
nporeccel. Kunernka goroxummuueckux peakuuid. CeHcHOMNIM3upoBaHHBIE (OTOXUMHUYECKHE
peakuuu. llenmHble peaknuM, MEXaHM3Mbl 3apOXKAEHUS, PA3BUTUA M OOpbIBA LEMH.
Hepa3sBeTBieHHble U pa3BETBICHHbIE LIETIHbIE peakui. BeposTHOCTHas Teopusi pa3BETBIEHHBIX
peakuuii. IlpenenpHple SBICHMS B LENHBIX pEaKUUsAX, HWKHUM W BEPXHUM IIpeneisl
BocruiaMeHeHusl. OCOOEHHOCTH NPOTEKaHUs XMMHUYECKUX peakiuil B pactBopax. KieTouHsii
s¢¢ext. Kunernueckas cxema nporekaHusi OUMOJIeKy IsIpHON peakuuu B pactBope. [IpenensHbie
cllyual TPOTEKaHWs peakuuu. beictpeie  (AudPy3MOHHO-KOHTPOIUPYEMBIE)  PEaKIIHH,
TG PY3MOHHBIN TNpenen KOHCTaHThl CKOPOCTH peakuuu. YpaBHeHue bpencreaa-breppyma.
KuHeTnka MOHHBIX peakiui B pacTBOpax. BiysiHue HOHHOM CHJIBI PACTBOPA HA CKOPOCTh PEAKLIAN
C ydacTHMeM HOHOB. MakpokuHeTuka. Ponb muddy3un B KHHETHKE I'eTepOreHHBIX pEaKIHi.
Paznuunble pe:xuMbl IPOTEKaHUS PEaKIUi (BHELIHSS KUHETHYECKasi 001acTh; 00J1acTH BHEIIHEN
U BHyTpeHHel nuddy3un).

Karanu3. ['omoreHHwlli u rereporeHHblii KaTaiu3. OCHOBHbIE 3aKOHOMEPHOCTH
KAaTaJIUTUYECKUX peakuuil. BiausHue karanusaTtopa Ha TEPMOJUMHAMHYECKHE UM KHUHETUYECKUE
napaMmeTpsl peakiuu. CeleKTUBHOCTh KaTalu3aTopa, KaTaJIuTHUecKas akTUBHOCTh. | OMOTe€HHBIN
karanu3. CIUTHBIA U pa3[esbHbI MEXaHW3MBbl KaTAIUTUYECKOTO AEUCTBUA. DHEPreTHUUECKUE
JarpamMMbl B3aMO/IEHCTBUS PEareHToB ¢ Kataau3zaTopoM. O0mui 1 cnenupuueckuii KuciIoTHO-
OCHOBHOH Karanu3. KaTtanus koMIuleKcaMM NEpeXoIHbIX MeTauloB. DepMEHTATUBHBIN KaTallus.
['ereporenHslii kartanu3. TUObl TeTEPOTEHHBIX KaTalW3aTOpOB. 3aKOH JIEWCTBYIOIIMX
nosBepxHocrell. KuneTnka rereporeHHsix peakuuil. Teopun karanusa.

4. O0beM yueOHOI TMCUUTIUHBI:

4.1. Oynas ¢opma:

. B 3aueTHBIX B akagem.
Buabl yueOHoii padorsl
eIMHALIAX yacax
OO0masi Tpy10eMKOCTb IMCHMILIUHBI M0 Y4eOHOMY 50 180
ILUIAHY ’
AyAUTOpPHBbIE 3aHATHS: 1,8 64
Jlexumu (Jlek) 0,9 32
[Tpaktryeckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 2,2 80
Buj koHTpoJIsi: 3a4eT / IK3aMeH JK3aMeH
1,0
(36)
4.2. 3aouHas popma:
Bugbi yaebnoii padors: B 3a4eTHBIX B akangem.
eINMHHLAX yacax




O01masi Tpy10eMKOCTh JUCHHUILIMHBI 10 Y4eOHOMY 50 180
IUIAHY '
AYAUTOpPHBIE 3aHATHS: 0,44 16
Jlexruu (JIek) 0,22 8
[Tpaktrueckue 3ansatus (113) 0,22 8
CamocrositesbHas padora (CP): 4,31 155
Bua koHTpoOJIA: 3aUueT / IK3aMeH IK3aMeH
0,25 )

AHHOTaNUA padoyeil NporpaMMbl M CHUTIITHHBI
«OcHoBbl kBaHTOBOI xumum» (b1.B./1B.10.1)

1. Iean THCHMILIHHBI:

— JIOTHYECKH OPTaHW30BAHHOE O3HAKOMJICHHE C OCHOBHBIMH MOHSTHSIMH COBPEMEHHOM
KBaHTOBOI XUMUM;

— W3YyYCHHE OCHOBHBIX KBAaHTOBO-XHMHUYECKHX METOJOB pacuera CTPOCHHS U CBOWCTB
XUMHYECKHX CUCTEM;

— O3HAKOMJICHHE C OCHOBHBIMH TIPCICTABJICHUSIMH O XHUMHYECKOH CBS3M W
MEXXMOJIEKYISPHBIX B3aUMO/ICHCTBUSAX;

— O3HAKOMJICHHE C  OCOOCHHOCTSIMH  XUMHUYECKOW  CBSI3H,  MEKMOJICKYJISPHBIX
B3aMMOJICHCTBHI U CBOMCTB MOJIEKYISPHBIX CUCTEM U MOJIMMEPOB;

— TpHOOpETEHHE  HABBIKOB  pa0OTBI C  OCHOBHBIMH  KBAaHTOBO-XHMHYCCKHMH
KOMIIBIOTEPHBIMU IIPOrpaMMaMU, UCIIOJIb3yeMbIMH Ha MPaKTUKE.

2. B pesyabrare u3y4YeHHs [UCHUIUIMHBI O0yYalOIIMicsi 1O Mporpamme
0akaJjiaBpuaTa J10JIKeH
Obaaoams crienyromumu npopeccuonansabive (I1K) koMneTeHIusIMHA

— TOTOBHOCTBIO IPUMEHSTh AHAIUTUYECKUE U YUCIEHHBIE METO bl PELICHUS MTOCTaBICHHBIX
3a/1a4, WCIOIh30BaTh COBPEMEHHBbIC WH()OPMAMOHHBIC TEXHOJOTHH, IPOBOJIUTH
00paboTKy UH(OPMALINH C UCTIOJIF30BAHUEM IPUKIIAHBIX MPOTPAMMHBIX CPEACTB cepsl
po(hecCHOHATTLHOM e TSIIbHOCTH, UCTIONIB30BaTh CETEBBbIC KOMITBIOTEPHBIEC TEXHOJIOTHU
u 0a3bl TaHHBIX B cBOeH MpodeccnoHalbHON 00MacTH, MaKeThl MPUKIAAHBIX MPOTpaMM
JUTSl pacyeTa TEXHOJIOTHUYECKHUX napameTpoB ooopynosanus (I1K-2);

— CHOCOOHOCTBIO IJIAHUPOBATH U MPOBOJIUTH (DPU3MUYECKUE U XUMUYECKUE IKCIEPUMEHTHI,
MIPOBOANTH 00PaOOTKY UX Pe3yJIbTaTOB M OICHUBATH MOTPEITHOCTH, BBIIBUTATh THIIOTE3bI
¥ YCTaHaBIMBATh TPAHULBI WX MPUMEHEHHS, MPUMEHITh METOJIbl MaTeMaTHYECKOTO
aHaJIM3a U MOJICIIMPOBAHUS, TCOPETHUECKOTO U IKCIIEpUMEHTabHOTro uccieaoBanus (ITK-
16).
3namo:

— OCHOBHBIE TOJIO)KEHHUS KBAaHTOBOH XUMHUH, COBPEMEHHON TEOpUUM XMMHUYECKOUN CBSI3U H
MEXMOJICKYJIIPHOTO B3aMMOJCHCTBUS W TPHUMEPHI €€ NPUMEHEHHS K KOHKPETHBIM
XUMHYECKHM CHCTEMaM;

— TPHUHIHWIB KOJIMYECTBEHHOW XapaKTEPUCTUKH aTOMHON W OSJCKTPOHHOW CTPYKTYPBI
MOJIEKYJISIPHBIX CUCTEM U MOJIMMEPOB;

— OCHOBHBIC B3aUMOCBSI3M MEXAY JJICKTPOHHOW CTPYKTYpOH U (DHU3MKO-XUMHUICCKUMHU
CBOMCTBaMH BEII[ECTB, JIe)KAIIHME B OCHOBE YIIPABJICHUS CBONCTBAMU;

— BO3MOXXHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XHMHUYECKHX PACUETHBIX METOJIOB U
00JacTH UX MPUMEHUMOCTH.

Ymemu:

— TPHUMEHATHh KBAaHTOBO-XMMHUYECKUE TIOJXOJBI U METOJIBI JIUIS pacyeTa, HHTEPIPETAINH H
Mpe/ICKa3aHus CTPOCHHUS U CBOMCTB MOJICKYJISIPHBIX CUCTEM M IOJMMEPOB.

Braoemy:



— BJEMEHTapHbIMHU HaBbIKAMHU MPUMEHEHUSI KBAHTOBO-XMMHYECKUX MOAXO0J0B U METOJIOB U
WHTEPIPETALMU PE3YJbTATOB MPU PEUICHUM MPAKTHUYECKUX TEXHOJOTMYECKUX 3a/1ad U
CTaHJAPTHHIMU KBAHTOBO-XUMHUYECKUMHU KOMITBIOTEPHBIMU MTPOTPAMMaMHU.

3. Kparkoe conep:kanue 1MCUHIIHHbI
Beenenue. IlpenMer kBaHTOBOWM XHMMHU. POJIb KBAaHTOBOM XMMHHM B ONMCAaHUM XUMHYECKHX
SBJICHUM U POLECCOB. B3anMOCBsA3b KIaCCUUECKON U KBAHTOBOM MOJIENIEH MOJIEKYJI.

Moayasp 1. O6mue npruHIKITE KBAHTOBON XUMHH

OCHOBHBIE TOJIO)KEHUSI KBAHTOBOW MEXaHUKHU. BapHallMOHHBIA METOJ HaxO0JIE€HHs BOJHOBBIX

¢ynkuunii. [IpubnmkeHre He3aBUCUMBIX YacTUll. MeTo ] caMOCOTIacoBaHHOTO TOJIS ISl aTOMOB.

[TpubnmkeHne NEHTPaIbHOIO MOJIA. ATOMHBIE OPOUTANIN U UX XaPAKTEPUCTUKH.

OMHORNIEKTPOHHBIE 1 MHOTORJIEKTPOHHBIE BOJTHOBBIE (PYHKIIMU M METOJIbI MX pacyera.

AHTHCUMMETPHUYHOCTh JJICKTPOHHON BOJIHOBOM ¢yHKIMHU. CrnuH-opOuTau. JleTepMHHAHT

Crnevitepa. Beenenne B Meroanl Xaptpu-Ooka u Kona-Illsma, xumMuyeckass  TpaKTOBKa

PEe3yNbTaTOB. DIIEKTPOHHbBIE KOHPUTYpallUU aTOMOB C TOUKH 3PEHHsI KBAHTOBON XUMUHU.
Moayasb 2. MeTosl KBaHTOBON XUMHUH

[Tpubmmkenne bopHa-Onmnenreiimepa, aagnabaTuuecKuii MOTEHIIMAT U TTOHATHE MOJEKYISIPHOU

cTpyktypbl. Metoasl Xaptpu-®oka u Kona-Illsama ans monexynsl. [Tpubmmkenne MO JIKAO.

DnekTpoHHas Koppensus. MeTo KoH(QUTypaIllmOHHOTO B3aUMOIeHCTBUS. Teopusi BOSMYIICHU.

Pacuer sHeprumn aucconuanu XMMUYECKUX CBA3ECH.

Hepapxust MeT010B KBaHTOBOM XuMHH. Heamnupudeckas kBaHToBasi XuMusi. bazucHeie GyHKIIUU

JUISL HEOMITMPUYECKUX PAcyeTOB. ATOMHBIE U MOJIEKYJIIpHbIEe Oa3ucHble Ha0ophl. Posb 0a3ucHbIX

byHkMii B omucaHuM CcBOMCTB Mosekyn. [lomyammupuueckue wmeroanl. BanentHoe

NpuOJIKEHUE. T-3JIeKTpoHHOe Tpubamxkenue. Merton Ilappuszepa-Ilomna-Ilappa. [Ipoctoii u

pacCHIMPEHHBIA METOAbI XFOKKEIIA.

ToyHOCTh KBAHTOBO-XUMHUYECKHX PACUETOB CBOMCTB MOJIEKYIL.

Moayab 3. Xumuueckasi CBSI3b U MEKMOJIEKYJIIPHbBIE B3AUMOJICHCTBHS

OpOuTasibHas KapTUHA XUMUYECKOUN CBsi3U. KOHCTpYKTHBHAS U IECTPYKTUBHAS MHTEphEpEHIUs

opbuTtaneii. MonekynspHble OpOUTaIM U UX CUMMeTpuiiHas kiaccudukanus. KoppensunoHHsie

arpaMMBbl. DJIEKTPOHHbIE KOH(UTYpAllMM JBYXaTOMHBIX MOJIEKYJ. AHAIN3 3aCelIeHHOCTEH
opb6uraneit no Mamtukeny. [lonsTre 0 3apsaax v nopsakax cBs3eil.

[IpocTpaHCTBEHHOE  pacHpelielieHHe  3JEKTPOHHOW IJIOTHOCTM W XUMHYECKas  CBS3b.

Mexmonekynsipable B3auMoaelicTBus. JlepopmarmionHass 3MeKTpOHHAas IUIOTHOCTh. CuHibl B

MOJIEKYJIaXx.

3akmoueHue. KBaHToBass XMMHS KaK HHCTPYMEHT ITPOTHO3a B XUMUMU.

4. O0beM yueOHOI TMCUUTIUHBI:
4.1. OuHas popma:

Bunpt yueOHoi paboThI B 3auetHbIX B akagem.
eIMHHIIAX gacax
O01mast Tpy10eMKOCTh THCHUIIJIMHBI 110 Y4eOHOMY 3,0 108
MJIaHy
AyIUTOPHBIE 3aHSITHSI: 0,9 32
Jlexumu (Jlek) 0,45 16
[Tpaktnueckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Buja koHTposn: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOM

4.2. 3aouHas popma:

Bunael yue6HOM paboThI B 3auetHbIX B akagem.
eIMHHIAX Jacax
OO0mas TpyA0eMKOCTh JUCIUIIJIHHBI M0 Y4eOHOMY 3,0 108

IJIAHY




AyAUTOpPHBIE 3aHATHS: 0,34 12
Jlexumu (JIek) 0,17 6
[Tpaxtrueckue 3ansatus (I13) 0,17 6
CamocrosiTesibHas pa6ora (CP): 2,55 92
Buna xoHTpoJIsi: 3a4eT/3K3aMeH 0,11 3ayer ¢
OLICHK O
(4)

AHHOTaNuA padoyeil NporpaMMbl IMCHUTITTHHBI
«BBenenne B xumudeckyo Texsosoruo» (b1.B./1B.10.2)

1. Heap aucuMmiinHbl — chopmMupoBaTh 3HAHHMS Yy oOydaromierocs B 0O0JacTH
TEXHOJIOTUH TIOJIyUYEHHs] OPraHMYECKUX BEUIECTB, PACKPHITH €€ SKOHOMUYECKYIO,
9KOJIOTHYECKYIO 3HaunMMocTu A Poccun.

2. B pesyabTare uH3yYeHUs] AUCHMIIMHBI O0ydawouluiicss Mo mnporpamMmme
0akaJjiaBpUaTa J10JIKeH:

Obaaoams crienyromumu npodeccuonansabive (I1K) koMneTeHIusIMHA

— TOTOBHOCTBIO IPUMEHSTh AHAIUTUYECKUE U YUCIEHHBIE METO bl PELICHUS MTOCTaBICHHBIX
3a1a4, MCIOJIb30BaTh COBPEMEHHBbIE HWH(POPMAIMOHHBIE TEXHOJOTHH, MPOBOJIUTH
00paboTKy UH(OPMAIIMH C UCTIOJIF30BAHUEM IPUKIIATHBIX TPOTPAMMHBIX CPEACTB cepsl
npoeCCHOHATIBHOMN JIeITEFHOCTH, UCTIONB30BaTh CETEBbIE KOMITBIOTEPHBIC TEXHOJIOTHUH
u 0a3bl TaHHBIX B cBOEH MpodeccnoHalbHOM 001acTH, MaKeThl MPUKIAAHBIX MPOTpaMMm
JUIsl pacyeTa TEeXHOJIIOTHYECKHUX napamerpoB ooopynoBanus (I1K-2);

— CHOCOOHOCTBIO IJIAHUPOBATH U MPOBOJIUTH (PU3MUYECKUE U XUMUYECKUE IKCIEPUMEHTHI,
IPOBOJIUTH 00PabOTKY HX Pe3yJbTaTOB M OLIEHUBATH MMOTPEITHOCTH, BBIIBUTATh TUIIOTE3bI
U YCTaHAaBJIMBATh TIPAaHULBI UX MPUMEHEHHS, MPUMEHITh METOJIbl MaTeMaTH4YECKOTO
aHaJM3a U MOAEITMPOBAHHUS, TEOPETHUECKOTO M IKCTIEpUMEHTAIbHOTO uccienoBanus (11K-
16).
3name:

- HUCTOPHIO Pa3BUTHUS U OCHOBBI XUMHUYECKOW TEXHOJIOTHH;

- DKOHOMHYECKYIO 3HAYMMOCTh XHMHYECKHX TEXHOIOTHH.
Ymemy:

- COOTHOCHTBH COBPEMEHHBIE IOCTHKECHUS XUMUYECKON TEXHOJIOTHH C OOIIEH METOI0JIOTHEH
€CTEeCTBO3HAHUS;

- COBEpIIEHCTBOBATh U Pa3BUBATh CBOW MHTEIJIEKTYaJIbHBIH YPOBEHb B MPOQECcCHOHAIBHON
NeSITeTbHOCTH.
Braoemw:

- OCHOBHBIMH IPUHLMIIAMU CTPATETUN OPraHUYECKOIO CUHTE3a;

- TOHATHSAMH 00 OCHOBHBIX HAYyYHO-TEXHMYECKHX MpOoOJIeMaxX M MEPCHEKTHBAX Pa3BUTHS
IPOM3BOJICTBA OPraHUYECKHUX BEILECTB.

3. Kparkoe conep:kaHue TMCHUIIMHBI:

HNuctunnuHa «BBegeHne B XUMHUYECKYI0 TEXHOJIOTMIO» JAae€T  00ydaromemycs
BO3MOXXHOCTh MOHSTH COBOKYITHOCTh CHEIU(PUIECKIX 0COOCHHOCTEH XUMUYECKUX MTPOU3BOJCTB
Poccuun, KoTOpble UMEIOT CBOIO UCTOPHUIO pa3BUTUs. Ocoboe BHUMaHKE yelseTcs ChIpheBOil Oaze
CTpaHBbl, a TAKKE PACCMOTPEHHUIO OCHOBBI XMMUYECKOW TEXHOJIOTUHU B MOJYYEHUU OPraHUYECKUX
BellecTB. KakoBa ee posib B pa3BUTHHU CTPaHbI U [IUBHJIM3ALMH B LIETIOM.

4.00beM y4eOHOH TUCHMIIINHBI:

4.1.0ynas popma:
Bunast yueOHoM paboTh B 3auerHbIx B akazgem.
eIMHUIIAX qacax
OO0masi Tpy10eMKOCTh JHCIUILTUHBI 110 Y4eOHOMY 3,0 108
IJIAHY




AyAUTOpPHBIE 3aHATHS: 0,9 32
Jlexumu (JIek) 0,45 16
[Tpaxtrueckue 3ansatus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Bua koHTpOJIA: 3aUueT / IK3aMeH - 3auer ¢
OLICHK O

4.2. 3aounas ¢opma:

Bunbr yueOHOM paboThI B 3aueTHBIX B akazem.
eAUHULIAX yacax
OO0mas Tpy10eMKOCTb JUCIUILIUHBI 110 Y4eOHOMY 3,0 108
IUIAHY
AYAUTOpPHBIE 3aHATHS: 0,34 12
Jlextuu (JIek) 0,17 6
[Tpaxtrueckue 3ansatus (I113) 0,17 6
CamocrositesibHas padora (CP): 2,55 92
Bup xouTpoJisi: 3a4er/3K3aMeH 0,11 3auyer ¢
OLICHKOH
4)

IMpakTuku (b2)

AHHOTaNUA padoyell MPOrpaMMbl TUCHHUILIHHBI
«Y4ueOHas npaktuka» (b2.Y.1)

1. Heab AMCHUMIUIMHBI — IIOJY4YEHHE CTYJIEHTaMU OOIIUX NpeACTaBICHUNH 00
OCHOBHBIX BHJIaX ITOJIMMEPOB ¥ TIOJTMMEPHBIX KOMIIO3UIIMOHHBIX MAaTEPHAIOB HA X
OCHOBE, 3HAaKOMCTBO C XHWMHYECKOH TEXHOJOTMeH HX IOJy4eHMs, a TakKkKe
NOJyYeHHUE TEPBUYHBIX MPOPECCHOHATBHBIX YMEHHH U HABBIKOB ITyTEM
CaMOCTOSITEJIbHOTO TBOPYECKOTO BBIMOJIHEHUS 3a/1a4, IIOCTABJIECHHBIX TPOTPaMMOi
NPaKTUKH.

2. B pesyabTare uH3y4YeHUs] AUCHMILIMHBI O0yYawouiuiics MO mnporpamme
0akajaBpHUaTa q0JI’KeH:

Obnadams cnepyromiuMu npogeccuonanvrvimu (I11K) komnereHumsMu:

- CHOCOOHOCTBIO HWCIIONIb30BaTh IpaBHJa TEXHUKHA O€30MacHOCTH, TPOU3BOICTBEHHON
CaHUTapUH, MOXKApHOW OE30MaCHOCTH M HOPMBI OXPaHbl TPYyAa, U3MEPATh M OLEHUBAThH
nmapamMeTpsl  MPOW3BOJCTBEHHOTO  MHKPOKJIMMAaTa, ypPOBHS  3albUIGHHOCTH |
3ara30BaHHOCTH, IlIyMa, 1 BUOpaIuu, ocBenieHHocTH pabounx mect (I1K-5);

- CHOCOOHOCTBIO HAJIAXHBATh, HACTPAMBATH M OCYIIECTBISATH MPOBEPKY 00OPYIOBAHUS U
nporpammusix cpeacts (ITK-6);

- CHOCOOHOCTBIO TIPOBOAWTH AaHAIHM3 CHIPhS, MaTEPHATIOB W TOTOBOW MPOIYKIIHH,
OCYIIECTBIIATh OLIEHKY pe3ynbTaToB aHanu3a ([1K-10);

- CHOCOOHOCTBIO TUTAHUPOBATh M TMPOBOAMTH (PU3MUYECKHE M XUMHUYECKUE DKCIIEPUMEHTHI,
IPOBOJUTH 00pabOTKY UX Pe3yabTaTOB U OLIEHUBATH MOTPELTHOCTH, BBIIBUTaTh THIIOTE3bI
W YCTaHABJIMBATh TPAHUIBI WX TPUMEHEHHUS, MPHUMEHSATh METOJbl MaTeMaTHYECKOTO
aHaJn3a U MOAETMPOBAHHUS, TEOPETUUECKOTO M IKCIIEpUMEHTaIbHOTo uccienoBanus (11K-
16);

- TOTOBHOCTBIO MCIIONIB30BAaTh 3HAHWE CBOMCTB XMMHUYECKUX 3JEMEHTOB, COCIUHEHUU WU
MaTepuasoB Ha UX OCHOBE JUIsl pelleHus 3afad npodeccuonanbHoi aesrensHoctu (I1K-
18);

- TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHHWS OCHOBHBIX (DM3MUYECKHX TEOPHH IS PElICHHS
BO3HHUKAIOIMIMX (U3NYECKUX 3a]a4, CaMOCTOSITEIbHOIO MPHOOpPETeHUsT (PU3NUECKUX



3HAHWM, JJI1 TMOHMMAHUS TMPUHIMIIOB PabOThl MPUOOPOB M YCTPOMCTB, B TOM YHCIE
BBIXOIAIINX 3a MPEICITbI KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19);

- TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHHYECKYID HWH(OPMAIIMIO, OTEYECTBEHHBIM U
3apyOeKHBIN OMBIT 110 TeMaThke uccienoanus (ITK-20).
3uams:

- OCHOBHBIE KJIaCChl OPraHUYEeCKUX COeIUHEHUH;

- OCHOBHBIE CIOCOOBI M TEXHOJOTHYECKHE MapaMeTpbl MPOM3BOJICTBA W/WIIM CHUHTE3a
OpPraHUYECKUX COCTUHEHUH.

Ymems:

- ONpeneNaTh KJIacC U Ha3HAuUE€HUE OPTaHUYECKOT0 COEAMHEHUS 110 POpMYJIe U 110 BUAY.
Braoemy:

- KOMIUJIEKCOM MepBOHAYaIbHBIX 3HAHUH U MpeACTaBIeHUN 00 OpraHu3aliy Npou3BOICTBA
Pa3IMYHBIX OPTAaHUYECKUX COSAMHCHHIA;

- HaBbIKaMU U3JIOKEHUS IOJIYYCHHBIX 3HAHHWH B BUE OTYETa O MPOXOXKIACHUU MPAKTUKU,
OMHCAHUS HMCXOJHBIX MAaTEPHAJIOB, TEXHOJOTUYCCKOW CXEMBI IMPOM3BOJCTBA, KOHTPOJISI
KayecTBa rOTOBOI MPOAYKIIUH.

3.Kpartkoe conep:kanue qTUCHUIIUHBI:

VYyeOHasi mpakTuka mpoBoauTcs B 4 cemecTpe B (POpME TEOPETHUECKUX 3aHITUH U
JKCKYpCHUH.

1. O3HakomiIeHHE C HCTOpPHEH NPOM3BOJACTBA W/WIM TEpepaboTKH OPraHUYECKHX
COEIMHEHUH, UCXOIHBIMU MTPOIYKTAMHM JUISl UX TOTYUYEHHUSI.

Opranuyeckue BenlecTBa U UX MECTO B UCTOPUH 4elloBedecTBa. llepcrekTuBbl pa3BUTHS
(GYHKLIMOHAJIBHBIX MAaTEpUAIOB HA UX OCHOBE.

[locemenne TeMaTHYeCKUX IKCIIO3ULIUN MYy3€€B U BBICTABOK.

2. Tlocemenue neHCTBYIOIIMX MPEIIPUATHI IO NPOU3BOACTBY WM IepepaboTKe
IIPOMEXKYTOUHBIX IIPOIAYKTOB.

O3HaKOMJIEHHE C OCHOBHBIMH TEXHOJIOTUYECKUMU CTAIUSMU U CIIOCOOAMHU NTPOU3BOJICTBA
OpraHMYECKUX COCIUHEHUN, CBOMCTBAMU U3AETUI U 00JIaCTIMU UX IPUMEHEHUS.

3. O3HaKOMJICHHE C MEPCIIEKTUBHBIMUA HaYYHBIMH Pa3pa0OOTKaMHU B 00JacTH CO3JAHUS U
MPUMEHEHHUS HOBBIX OPraHMYECKHUX COEUHEHHUH pa3IuYHOro Ha3HayeHus. [locemenre HayuyHbIX
nabopatopuil kKadeap W 3HAKOMCTBO C OpraHu3anued pabdoOThl B  HCCIIEIOBATENILCKOM
71a00paToOpUH.

4. IToaroToBka oTYeTa O MPOXOXKIECHUH YUCOHOM MPAKTUKH.

TpeboBanust, npeabsBIsieMble K HATUCAHUIO U IPEACTABICHUIO OTYETA.

KonkperHoe conepkanue yueOHON MPaKTHUKU ONpeeNseTcs ¢ Y4eTOM BO3MOXKHOCTEH U
MHTEPECOB Kadeapbl, OpraHU3yIoIIeH MPaKTUKY, U TPUHUMAIOIIENH OpraHU3aliH.
4. O0beM y4yeOHOI NpakTHKH (OYHasI U 3204HAsA (POPMBI):

Bi bl yacGHoi paoTs! B 3auerneix | B akagem.
eIMHHIIAaX yacax

O0masi Tpya0eMKOCTh AUCHMIUIMHBI MO Y4eOHOMY 3,0 108
IUIaHY
CamocrosiTesibHast padora (CP) 3,0 108
CamocrosiTelbHOE TIOJIYy4eHHE W OCBOEHUE 3HAHUU, 30 108
YMEHUHN U HAaBBIKOB B COOTBETCTBUHU C MPOTrpaMMOit
Buja uTOroBOro KOHTPOJIS: 3a4€T ¢ OLEHKOM - -




AHHOTaNUA padoyeil MpPOorpaMMbl M CHUIITTHHBI
«IIpousBoacrBenHas npaktuka» (b2.I1.1)

1. Henp npakTHKH — IPAKTUYECKOE U3YyUEHUE TEXHOJIOIMUECKUX LIUKIIOB IIPOU3BOJICTBA
OpPraHUYECKUX COCIUHEHUN U MaTEPUAIIOB HA UX OCHOBE, CTPYKTYPBI IIPEANPUATHUS, METOOB
U OCOOCHHOCTEH YIpaBJIEHHS IPOU3BOJACTBEHHBIM IpoueccoM. DopmupoBaHue Yy
o0yyaroIerocsi cnocoOHOCTH BOCHPOM3BOIUTH TEXHOJOTMYECKUE MPOLECCHl MTPOU3BOACTBA
OpPraHUYECKUX COCIMHEHUNM U MaTEpHUAIIOB HA UX OCHOBE, B COOTBETCTBUU C PEIIIAMEHTOM.

2. B pe3yabTare U3y4eHHsl TUCHMIJIMHBI CTYIEHT J0JIKeH:

Obnadams cnenyromumu npogheccuonanvrvimu (I1K) koMmrereHusIMu:

- CHOCOOHOCTBIO M TOTOBHOCTBIO  OCYIIECTBISITh TEXHOJIOTMUYECKUH TpOLECC B
COOTBETCTBUM C PErJIaMEHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEICTBA A U3MEPEHUs
OCHOBHBIX [TapaMETPOB TEXHOJOTMYECKOTO MPOLIECcca, CBOUCTB chIpbs U npoaykiuu (I1K-
1);

- TOTOBHOCTBIO IIPUMEHSTh aHAJTUTUYECKHE U YUCIICHHbIE METO/Ibl PEIIEHNUs IOCTABIECHHBIX
3ajjay, MCIIOJIb30BaTh COBPEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJOIMH, IPOBOJUTH
00paboTKy HH(OPMAINH C UCTIONHF30BaHUEM MTPHUKIIAJIHBIX TIPOTPAMMHBIX CPENICTB Cephl
npoeCCUOHATBLHOMN JIEITETLHOCTH, UCTIONB30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTHH
U 0a3bl JaHHBIX B CBOEH MPO(eCCHOHATBHON 00IaCTH, MAaKEThl MPHKJIAIHBIX MPOrpamMm
JUIsl pacyeTa TEeXHOJIIOTHYECKHX napamerpoB ooopynoBanus (I1K-2);

- TOTOBHOCTBIO MCII0JIb30BaTh HOPMATUBHBIE IOKYMEHTHI 110 Ka4eCTBY, CTaHAAPTU3ALUU U
CepTUPUKALMU TPOAYKTOB M M3AEIHH, 3JIEMEHThl 3KOHOMMYECKOI'O aHajlu3a B
npaktuyeckoit pestensHocTH (ITK-3);

- CHOCOOHOCTBIO MpPHUHUMATh KOHKPETHblE TEXHMUYECKHE peIIeHUus Mpu pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BRIOMPATh TEXHHUECKUE CPENICTBA M TEXHOJIOTUU C YIETOM
IKOJIOTUYECKUX TociencTBrid ux npuMeHenus ([1K-4);

- CHOCOOHOCTBIO HWCIIOJIb30BaTh IpaBHJa TEXHUKH OE30MaCHOCTH, MPOM3BOJCTBEHHOM
CaHWTApHH, MOKAPHOW OE30MaCHOCTH M HOPMBI OXPaHBI TPYAd, U3MEPSITh M OLECHUBATH
mapamMeTpsl  MPOU3BOJCTBEHHOTO  MHKPOKJIMMAaTa, YpPOBHS  3allbUIGHHOCTH |
3ara3o0BaHHOCTH, IlIyMa, 1 BUOpaInu, ocBenieHHocTH pabounx mect (I1K-5);

- CHOCOOHOCTBIO HaJlaXHBaTh, HACTPAUBATh M OCYILIECTBIATh MPOBEPKY O0OpPYIOBAHUS U
nporpammusix cpeacts (ITK-6);

- CHOCOOHOCTBIO MTPOBEPSTh TEXHUUYECKOE COCTOSIHUE, OPIaHU30BbIBATH MPO(UIAKTUYECKHE
OCMOTPBI M TEKYIIMA PEMOHT O00OpYZOBaHMs, TOTOBUTh OOOpYIOBaHWE K PEMOHTY H
npuHUMaTh obopynoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOSHHIO M IKCILTyaTalliu BHOBb BBOgMMOro odopynosanus (ITK-8);

- CHOCOOHOCTBIO aHAIM3UPOBATH TEXHIUUECKYIO IOKYMEHTAIINIO, TOI0NPaTh 000PYAOBaHHE,
TOTOBHTH 3asBKH Ha MPUOOpeTeHne U peMoHT obopynoBanus (I1K-9);

- CHOCOOHOCTBIO TPOBOAWUTH AaHAJIM3 ChIPbS, MaTepUAOB W TOTOBOM MNPOAYKIHH,
OCYIIECTBIIATh OLIEHKY pe3ynbTaToB aHanu3a ([1K-10);

- CHOCOOHOCTBIO  BBIABIATH M YCTPAHATh OTKJIOHEHHS OT PEXKHUMOB  PabOTHI
TEXHOJIOTHYECKOTO 000pyIOBaHMS U TTapaMeTPOB TexHoJoruueckoro mporecca (ITK-11);

- CHOCOOHOCTBIO TUTAHUPOBATh M TMPOBOAMTH (PU3MUYECKHE W XUMHUYECKUE DKCIICPUMEHTHI,
IPOBOUTH 00pabOTKY UX Pe3yIbTaTOB M OIIEHUBATH MOTPEITHOCTH, BBIIBUTATH TUTIOTE3bI
U YCTaHABJIMBATh TPAHUIBI WX TPUMEHEHUS, MPHUMEHSITh METOJbl MaTEeMaTHYECKOTO

aHaJIn3a U MOACIIMPOBAHUS, TCOPECTUYCCKOI'0 U SKCTICPUMCHTAJILHOT O UCCIICAOBAHU A (HK-
16);



- TOTOBHOCTHIO MPOBOJUTH CTaHAAPTHBIE U CEPTUDUKAIIMOHHBIE UCIIBITAHUS MaTEpPHUAaJIOB,
u3genuit u TexHogoruueckux nporeccon (IK-17);

- TOTOBHOCTHIO MCHOJB30BATh 3HAHME CBOWMCTB XMUMHUYECKUX 3JIEMEHTOB, COCAMHEHUU U
MaTepuajoB Ha UX OCHOBE JUIsl PeIIeHus 3a1ad npodeccuonanbHoi aestensHoctu (ITK-
18);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHHUS OCHOBHBIX (U3WYECKUX TEOPUHM i pelIeHHs
BO3HUKAIOIIUX (PU3UYECKUX 3a7ady, CAMOCTOATEIBHOTO MpHOOpeTeHus (GU3NYECKUX
3HAHUU, A TOHMMaHUS MPHUHIUIIOB PaOOThl NPUOOPOB M YCTPOMCTB, B TOM YHCIIE
BBIXOJISIIMX 32 MPEIEibl KOMIIETCHTHOCTH KOHKpeTHOro Hampasienus (I1TK-19);

- TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHHYECKYID HWH(OPMAIIMIO, OTEYECTBEHHBIM U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).
3namo:

- TEXHOJOTMYECKHE TPOIECCHl W  OCHOBHOE  TEXHOJOTHYeCcKoe  000pyJoBaHHE,
HCIIOJIb3YEMOE B ITPOU3BOJICTBE OPIraHUYECKUX COEAMHEHUN U MaTepUaioB HA X OCHOBE;

- OCHOBHBI€ ITPUHITUIIBL, METOJIBI U (POPMBI KOHTPOJISI TEXHOJIOTMYECKOTO TIPOIIecca U KauecTBa
IPOIYKLIHH,

- OCHOBHBIC HOPMATHBHBIC IOKYMEHTHI 0 CTAaHIAPTH3AIMH U CEPTH(UKAIMU TPOTYKIIUH
MPEANPUATHIN 110 TPOU3BOICTBY MOHOMEPOB, MOJIMMEPOB U MAaTEPUaIOB Ha UX OCHOBE;

- TMpaBWiIa TEXHUKH OE30MACHOCTH U MPOU3BOJICTBEHHOW CAHUTAPUU; OPTaHU3AIMOHHYIO
CTPYKTYpY NPEATNPUSATHUSI.

Ymems:

- HCIIONIb30BaTh TEXHUYECKUE CPEACTBA Ui H3MEPEHUsT OCHOBHBIX IapaMETPOB
TEXHOJIOTHYECKOT0 MPOIIecca, CBOMCTB ChIPhS U MPOAYKIIUH MPEAIPUATHI OPraHUUECKOTO
npodus;

- AHAJIU3UPOBATH TEXHUYECKYIO TOKYMEHTAIMIO, PEaIM30BbIBATh HA MPAKTHKE TPEOOBaAHUS
HOPMATHUBHOM TOKyMEHTAIUH.

Braoemy:

- METOJlaMH MPOEKTHPOBAHHUS TEXHOJOTMUYECKUX JIMHUK, MOA00Opa TEXHOJIOTHMYECKOTO
000pyI0BaHUS U YIIPABICHUS TEXHOIOTUUECKUMH MPOIIECCaMU MTPOU3BO/ICTBA;

- CHOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTUYECKH MPOIIECC B COOTBETCTBHUH C
periIaMeHToM.

3. KpaTkoe conep:kaHue mMpou3BOJICTBEHHONH MPAKTHKH:

[Tpoun3BocTBEHHAS MPAKTHUKA COCTOUT U3 JABYX ATAIOB:

® 03HAKOMIJIEHHE C TEXHOJIOTHSIMU OPraHUYECKUX IPOU3BOJICTB;

® [IPAKTUYECKOE OCBOCHHE TEXHOJIOTMYECKUX IPOIECCOB U METOAOB HUX KOHTPOJS Ha
KOHKPETHOM TMPEANPUSATHN TI0 TMPOU3BOJICTBY OPTaHMUYECKUX BEHIECTB (MHIUBUIYaTbHOE
3a/1aHue).

a) O3HaKOMJICHHE C TEXHOJOTHUSMH IMPOU3BOJCTB MPOAYKTOB TOHKOTO OPTaHHUYECKOTO
CHHTE3a OCYIIECTBIIACTCS B BUE SKCKYPCHI Ha MPEANPUITHS COOTBETCTBYIOIIETO npoduis. [Tpu
MOCEIICHUHN TPEINPHUATHS U O3HAKOMJICHHH C €ro JACSITEIbHOCTHhIO, OOYUYaIOIIMIC TOJDKEH
YCBOUTH MaTepHua, HEOOXOIUMBIH JJIs TOATOTOBKU OTYETA IO MPAKTHKE.

OTyeT no MpakTUKE BKIIIOYAET:

- ICTOPUYECKYIO CIIPaBKY O MPEINPUATUH;

- HOMEHKJIaTypy BBIITYCKAa€MOU MPOAYKIINH;

- BUJIbI 1 HOPMBI pacxojia CbIphEBBIX MaTepUaJIOB;

- ONMUCAaHME OCHOBHBIX TEXHOJIOTHYECKUX MEPE/IEIOB MPOU3BOJICTBA;

- METOJbI U (POPMBI KOHTPOJISI TEXHOJIOTUYECKUX TTPOIIECCOB;



- MEpONpHATHS N0 YCTPAaHEHHIO OTKJIOHEHMH (HapylIeHUI) PEeXHMHBIX MapaMeTpoB
paboThl 000PYIOBaHUS U TEXHOJIOTMYECKHUX MPOLIECCOB.

6) IIpakTHueckoe OCBOCHHE TEXHOJIOTUYECKUX MPOIECCOB HA KOHKPETHOM MPEANIPHATUN
00y4aromuiics OCYIIECTBISET B COOTBETCTBUM C WHAMBUAYAJIbHBIM 33JaHHEM I10 NPAKTHKE,
KOTOpOE BKJIFOYAET:

- I3y4YCHHE aCCOPTUMEHTA BBIITYCKa€MOW NPOYKIIUH, UX BUIOB U MapoK;

- tpe6oBanus ['OCT P u apyroii HOpMaTUBHON JOKYMEHTAIIMU K KaYECTBY BBITyCKAaeMOM
IPOJYKLAH;

- U3y4YECHHE CHIPEBBIX MAaTEPHAIIOB U METOAOB BXOIHOI'O KOHTPOJLS;

- U3y4EHUE NapaMeTPOB TEXHOJIIOTUYECKOTO IPOLECCA, IPEAYCMOTPEHHBIX B PETJIaMEHTE,
Y METOJIOB €0 KOHTPOJIS;

- moApoOHOE ONMHMCaHWE BUAA M THIA 00OPYIOBaHMS JJISl OCYIIECTBICHHS KOHKPETHOTO
TEXHOJIOTMYECKOI0 IIPOLECCa;

- TEXHUKy O€30IIaCHOCTHM W JEHCTBHMs pPaboyero mnepcoHana IpU Ype3BbIYAMHBIX
CUTyalUsIX.

IIpu BBINONHEHUM MHIUBHYaIbHOI'O 33JaHUS CTYACHT JOJDKEH coOpaTh CBEAEHHUS IO
CTPYKTYp€ HNPEANPUATHI, METOAAM YIIPaBJIEHUsI, CUCTEME CObITa TOTOBOW MPOAYKIUH.

4. O6beM NPOU3BOICTBEHHON NPAKTUKHU (0YHASA , 3209HAsA (POPMBI):

. B zauetHpix | B akagem.
Bup yueoHoii padoThl
C/IMHHUII. Jacax

OO0mas TpyA0eMKOCTh JUCIHHUIJIMHBI M0 Y4eOHOMY IJIaHY 3,0 108
CamocronTesnnnas padora (CP): 3,0 108
[Tocemenune npeaupusaATHd MO NPOU3BOACTBY IIPOLYKTOB 10 36
TOHKOT'O OPTaHUYECKOro CHHTE3a '

PaGora Ha npeanpuaTUu M0 HHANBUAYAIBHOMY 3a/1aHUIO 15 54
[ToaroroBka M cada OTYETA MO MPAKTUKE 0,5 18
Buja nTOroBoro KOHTpOJIsi: 3a4€T ¢ OIEHKOMH - -

AHHOTaNUA padovell MPOrpaMMbl TUCHHUILIHHBI
«[Ipenpunnomuas npakTuka» (b2.11.2)

1. Heab NPAKTHKHU — 3aKPEIUICHHE TEOPETUICCKUX 3HAHUH U MPAKTHYCCKUX HABBIKOB,
MOJIyUeHHBIX B Tpolecce oOydeHus Mo mporpamMe OakanaBpuata, MpHOOpeTeHUE
IMPAKTUYCCKOr'o OIbITa pa6OTI)I C UCTOYHHUKaAMHU HaquO-TeXHquCKOfI I/IH(l)OpMaIII/II/I, OIlbITa
MMOCTAHOBKHM ¥ BBHITIOJHEHHS] HAYyYHO-HCCIIENOBATENIbCKUX M TMPOEKTHBIX 3a/1ay; OBJIaJICHUE
METOJOJIOTUEH U METOoJaMu O00paOOTKU pPe3yabTAaTOB HCCIEIOBAaHUSA, COOp, MOATOTOBKA
aHaJlM3 MaTepPHaiOB M0 TEMATUKE BBITYCKHOW KBATM(PUKAITMOHHON pabOTHI.

2. B pe3ysibTaTte NpoXoKIeHus MPeTUNIOMHONA MPAKTHUKH CTYAEHT J0JI/KEeH:

Obnadams crnenyronumu npodeccuonanbabiMu ([1K) komnerenusmu:

- CIOCOOHOCTRIO U TOTOBHOCTBIO  OCYHIIECTBIATH TEXHOJOTHYECKUH TIPOIECC B
COOTBETCTBHUH C PETIIAMCHTOM M HCIIOJIb30BATh TEXHHUYCCKUE CPEACTBA HJIA U3MCPCHUA
OCHOBHBIX MapaMeTPOB TEXHOJIOTUYECKOTO MPoIlecca, CBOMCTB ChIpbs u npoaykiuu (ITK-
1);

- TOTOBHOCTBHIO MPUMEHSATH aHATUTUUYECKUE U YUCICHHBIE METO bl PEIICHHUS TOCTABICHHBIX
3aaa4, HUCIOJb30BaTb COBPCMCHHEIC I/IH(bOpMaHI/IOHHI)Ie TEXHOJIOTUHU, IMMPOBOAUTH
00paboTKy MH(POPMAIINH C UCTIOIF30BAHUEM MTPHUKIIATHBIX TPOTPAMMHBIX CPEICTB CHEPHI
po(heCCHOHATTLHOM JEATSIIbHOCTH, UCTIOB30BaTh CETEBBIE KOMITBIOTEPHBIC TEXHOJIOTHH



U 0a3bl JaHHBIX B CBOEH Mpo(ecCHOHATBHON 00JIaCTH, MAKEThl MPUKJIAAHBIX MPOrpamMM
JUTSL pacdeTa TEXHOJIOTHYECKHX mapameTpoB obopynoBanus (ITK-2);

CIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHUYECKHE peIHICHUs MpHU pa3paboTke
TEXHOJIOTHYECKHX MPOLECCOB, BHIOMPATh TEXHUUECKUE CPEJICTBA U TEXHOJIOTHH C YUETOM
IKOJIOTUYECKUX TociencTBrid ux npuMeHenus ([1K-4);

CIIOCOOHOCTBIO HCIOJIB30BaTh MPaBHJIa TEXHUKU OE30MACHOCTH, IMPOU3BOJICTBEHHOMN
CaHWTApUH, NMOXKAPHOW OE30MaCHOCTH M HOPMBI OXPaHBI TPYAd, U3MEPATh M OLECHUBATH
napaMeTpsl  MPOU3BOJACTBEHHOTO  MHUKPOKJIMMATa, ypPOBHS  3albUIGHHOCTH U
3ara30BaHHOCTH, IIyMa, ¥ BUOpAIiK, ocBelieHHOCTH padounx mect ([1K-5);
CIIOCOOHOCTBIO HaJlaXKMBaTh, HACTPAUBaTh U OCYIIECTBISATH MPOBEPKY 0OOPYIOBAHUS U
nporpammHbIx cpeacts (I1K-6);

CIIOCOOHOCTBIO MPOBEPSITh TEXHUYECKOE COCTOSIHUE, OPraHU30BbIBAThH MPO(PUIAKTUYECKUE
OCMOTPBHI M TEKYHIMH PEMOHT O00OpYAOBaHMs, TOTOBUTH OOOpPYIOBaHHWE K PEMOHTY WU
npuHUMaTh obopynoBanue u3 pemonta (ITK-7);

TOTOBHOCTBIO K OCBOCHUIO M DKCILTyaTallid BHOBb BBOAMMOrO obopynoBanus (I1K-8);
CIIOCOOHOCTBIO AHATTM3UPOBATH TEXHUUECKYIO IOKYMEHTAIUIO0, TOAOUpaTh 000pyI0BaHUE,
TOTOBUTH 3asBKU Ha MPUOOpeTeHre U peMoHT ooopynoBanus (I1K-9);

CIIOCOOHOCTBIO TPOBOAMTH aHAIM3 ChIPbs, MaTepHalloB M TOTOBOM MPOAYKIHH,
OCYIIECTBIIATH OIIEHKY pe3ynbraToB aHanu3a ([1K-10);

CIIOCOOHOCTBIO  BBISIBIISITH W YCTPAHATH  OTKJIOHEHHS OT PEXKHUMOB  pabOTHI
TEXHOJIOTHYECKOTO 000pYI0BaHHS U ITApaMeTPOB TexHoJorunueckoro mporecca (ITK-11);
CIIOCOOHOCTBIO TIAHUPOBATh U MPOBOJIUTH (PU3MUECKHE U XUMUYECKUE HKCIIEPUMEHTHI,
IPOBOJIUTH 00PabOTKY UX Pe3yabTaTOB M OLIEHUBATH MOTPEITHOCTH, BBIIBUTATh TUTIOTE3bI
U YCTaHABIMBATh TIPAHULBI UX MPUMEHEHHS, MPUMEHITh METOAbl MaTeMaTH4YECKOTO
aHaJM3a U MOAEITMPOBAHHUS, TEOPETHUECKOTO M IKCTIEPUMEHTAIbHOTO uccienoBanus (I1K-
16);

TOTOBHOCTBIO NMPOBOAUTH CTaHAAPTHBIE M CEPTU(UKAMOHHBIC UCTIBITAHUS MaTEpPHAJIOB,
u3Jenuil 1 TexHoJaoruueckux mporeccos (ITK-17);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHE CBOHCTB XMMHYECKUX DJIEMEHTOB, COCIAWHEHHHA H
MaTepHajoB Ha UX OCHOBE JJIS pelleHus 3ajad npodeccuoHanbHoi nestensHocTH (ITK-
18);

TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHMS OCHOBHBIX (DU3MUECKUX TEOpUIl A pelIeHUs
BO3HUKAIOIIKUX (PU3NYECKUX 3aj7jady, CAMOCTOATEIBHOIO MPHOOpEeTeHUss (QUINYECKUX
3HaHUM, Ui TOHUMaHMUSA HPUHIUIIOB pabOThl MPUOOPOB M YCTPOHCTB, B TOM YHCIE
BBIXOJISIINX 32 MPEIeibl KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (I[1K-19);
TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHUYECKYI0 HMH()OPMAIMIO, OTEYECTBEHHbIH WU
3apyOeXKHBIN OMBIT 1O Tematuke uccnenoanus (I1K-20).

3namu:

OCHOBBI OPTaHU3AIMH U METOJIOJIOTHIO HAYYHBIX HCCIIECIOBAHUN;

COBpPEMEHHbIE HayYHbI€ KOHLENIIUU B 00JIACTH OPraHUYECKUX BEILECTB;

CTPYKTYPY ¥  METOHIBl  yIpaBIEHUS COBPEMEHHBIM IPOM3BOJICTBOM  TOHKOTO
OpPraHUYeCcKOro CUHTE3a.

Ymems:

paboTaTh C Hay4YHbBIMH TEKCTAaMH, II0JIb30BaThCsl HAYYHO-CIPABOYHBIM aIllapaToM,
0OpMIIATH pe3yIbTAThI HAYYHBIX UCCIICAOBAHUIA,

UCMOJIb30BaTh  TOJNyYEHHBbIE  TEOPETHYECKHWEe  3HAHMA Ui OCYIIECTBICHMS
TEXHOJIOTUIECKOTO MPOIECCca B COOTBETCTBUH C PETIIAMEHTOM;

UCMOJIb30BaTh TEXHUYECKHE CpEeACTBA JUIS HW3MEPEHUS OCHOBHBIX IApaMeTpOB
TEXHOJIOTUIECKOTO MPOIECCa, CBOMCTB CHIPhS U MPOIYKIINH;

OPUMEHATh AHAJIUTUYECKHE W YHCICHHBIE METOJbl pEIleHUs] IOCTaBJIEHHBIX 3a7ad,
UCTIOJIF30BaTh COBPEMEHHBIC WH(MOPMAIMOHHBIE TEXHOJIOTUH, IMPOBOAUTH 00PabOTKY
UHPOpPMALlMM C HCHOJB30BAHWEM MPUKIAJAHBIX IPOrPAaMMHBIX CPEICTB  Cdepsl



HpO(bCCCI’IOH&JIBHOﬁ ACATCIIbHOCTH, UCITIOJIB30BATh CCTCBBIC KOMIIBIOTCPHBIC TCXHOJIOTHUN
1 0a3pl TaHHBIX B CBOEH MpoecCHOHATBHOW 00JacTH, MAaKeThl MPUKIIATHBIX MPOrPaMM
JUTSL pacdeTa TEXHOJIIOTUYECKUX ITapaMeTPOB 000PYyTOBaAHUS.

Braoemy:

- HaBBIKAMU CaMOCTOSTEIIbHON Hay4YHO-UCCIICIOBATEILCKON JCSITeNbHOCTH, PabOTHI C
UCTOYHHUKAMHU HAy4YHOU WH(pOopMaruu, pe)epupOBaHUS HAYUHBIX ITyOIHKAIIHIA;

- CIOCOOHOCTHIO TIPUHMMATh KOHKPETHBIE TEXHUYECKUE pEIIeHUs TMpu pa3paboTke
TEXHOJIOTUYECKUX MPOIIECCOB, BELIOUPATh TEXHUUECKUE CPEICTBA M TEXHOJIOTHH C YUETOM
9KOJOTHUYCCKUX HOCHGI[CTBI/Iﬁ nux HpI/IMeHeHI/IH;

- HaBBIKAMU TUIAHUPOBAHUS M MPOBEACHUS (PU3UYECKUX U XUMHUYECKUX IKCIICPUMEHTOB,
NpOBEICHUS 00PAaOOTKH MX PE3yabTaTOB M OLICHKH ITOTPEITHOCTH.

3. KpaTkoe conep:kaHue npeIunioMHON MPAKTHKH

Temartuka npeaUIIIOMHON MPAKTUKU CTYACHTOB OakajaBpHuarTa onpeaesieTcss TeMaTUuKou
UX BBIMYCKHON  KBaIM(UKAIMOHHOM pabOTBI W MOXET MPOBOAUTHCA B  HAy4YHO-
HCCJIEIOBATEILCKOM MJIM MPOEKTHOM (hopMare (IIpH BBIMOJHEHUH HAayYHO-HCCIIEI0BATEIbCKON
WM PacueTHO-IIPOEKTHON pabOThl COOTBETCTBEHHO).

[IpenurioMHasl TpaKTHKA CTYACHTOB, BBIMOJHAIONUMX HAYYHO-HCCIEI0BATEIbCKYIO
paboTy, TPOXOIUT B HAYYHBIX JIADOPATOPHUAX, TEXHOJIOTHYECKUX  TOAPA3ICIICHHSIX,
MH(POPMALMOHHBIX IEHTPaxX HAyYHO-HCCIEI0BATEIBCKON OpraHu3allii WM B JIA00OPaTOpHUsIX
Boinyckawomeid kapeapsl PXTY um. JI. Y. MenneneeBa. CTyneHThl 3HAKOMATCA C TEKYyIIEH
paboToii nabopaTopHH, OCBAaWBAIOT METOIbl CHHTE3a MOJUMEPHBIX MATE€pPHANIOB, MPOBOIST
OTJIebHbIEe (UBUKO-XUMUYECKUE U TEXHOJIOTUYECKHE UCTIBITAHUS, TPUOOPETAIOT HABBIKHU IMOMCKA
HAyYHO-TEXHUUYECKON uH(popmanuu u paboThl ¢ 0a3aMM JaHHBIX, Y4acTBYIOT B 00paboTke
pPE3yJIbTAaTOB MCCIEA0BAaHUS U TTOJTOTOBKU UX K MyOJIUKALIUU.

[IpenmumioMHas  OpakTHKa  CTYJACHTOB,  BBIMOJHSIOIIUX  PACUYETHO-TIPOCKTHYIO
BBIITYCKHYIO KBATH(DUKAIMOHHYIO Pa0OTY, IPOXOIUT B MPOU3BOACTBEHHBIX I[eXaX M TEXHUIECKUX
OTJeNaX MPOMBIIUICHHOTO NpeAnpusaTrs. CTYISHTH 3HAKOMSATCS CO CTPYKTYpPOU HPEIIPHUSITHS,
HOPMATHBHO-TEXHOJIOTUYECKON JTIOKyMEHTAllMeH, perjaMeHTaMH IPOU3BOJICTBA, H3y4aroT
CHCTEMY MEHE/DKMEHTa U KauecTBa MpoAyKIuu. OCHOBHOE BHUMAHHE Y/IENSACTCS MPAKTUIECKUM
BOINpOcaM (PYHKIIMOHUPOBAHUS TEXHOJIOTUYECKUX JIMHUIA MIPOU3BOJICTBA MTPOAYKLIMH, ITpodIeMam
JIMarHOCTUKU Opaka TOTOBOM MPOIYKIMHM M MEPOIPHUATHSM IO €ro yCTPaHEHHUIO, BOIIpOocaM
UHTEHCU(UKAIMH PaOOThl TEINIOTEXHUYECKHX arperaTos.

Bo BpeMst mpoxoxkIeHHsI PEeIUITIOMHON MPAKTUKK CTYEHTBI COOMPAIOT MaTepuaibl IO
TEMAaTHUKE BBITYCKHOW KBaJM(PHUKAIIMOHHONH pabOTHI, aHAJIM3UPYIOT WX, HAMEUYalOT OCHOBHBIC
HaIfpaBJIeHUs U 3a]1a4i paboThl, BBIpa0ATHIBAIOT METOIOJIOTHIO PELICHHUS ATHX 3a/1ay.

4. O0beM MpeIUIIOMHON MPAKTHKH (0O4HAasl, 3204HAsA GOPMBI):

B 3aueTHBIX
. B akanem.
Bunasr yue6HOM paboThI €TUHUIAX
gacax
O0mas TpyA0eMKOCTh NPAKTHKH MO Y4eOHOMY IJIAHY 9,0 324
CamocrosiTesnHasi padora (CP) 9,0 324
Bupa KOHTpOJISI: 3a4eT ¢ OLEHKOM - -

AHHOTanuA pado4eil NPOrpaMMbl IHCHUILTHHBI
«Hayuno-ucciaenoBaresabckas padora» (b2.H.1)



1. eanb HAy4YHO-HCC/IEI0BATEIbCKONH PadoThl — GopMupoBaHre MPOGECCHOHATHHBIX
KOMIIETEHIIMM  MOCPEACTBOM  IUIAHUPOBAHUS U OCYHIECTBICHHS  AKCIEPUMEHTaIbHOU
JEATETbHOCTH Ha OCHOBAHUM W3YYCHHBIX JUCUHUIUIMH, B TOM YHCIIE€ CHEHUAIbHBIX, U
CaMOCTOSITENIbHO U3y4YEeHHOU HH(OpMaLIUK.

2. B pe3ysibTate n3yuyeHus JMCUMIIJIMHBI CTYIEHT J10JI5KeH:

Obnadams cnenyromumu npogheccuonanvrvimu (I1K) koMmrereHusIMu:

- CHOCOOHOCTBIO IIAHUPOBATH U MPOBOIUTH (DU3MUECKUE U XUMUUYCCKUE IKCIICPHUMEHTHI,
MIPOBOAUTH 00pabOTKY MX PE3yIbTaTOB U OLIEHWBATH MOTPEIIHOCTH, BBIIBUTaTh TUIIOTE3bI
M YCTaHaBJIMBATh TPAHMIBI WX NPUMEHEHUS, NPUMEHSITh METOJbl MaTEMaTUYECKOIO
aHaJIM3a U MOJEIUPOBAHUS, TCOPETHUECKOT0 U SKCIIepUMeHTaibHoro uccnegoanus (I1K-
16);

- TOTOBHOCTBIO NMPOBOJIUTH CTAHJAPTHHIC U CEPTU(UKAIMOHHBIC UCIIBITAHUS MaTEepPHAJIOB,
u3zenuil u TexHojoruueckux mporeccos (IMIK-17);

- TOTOBHOCTBIO HCHOJb30BaTh 3HAHHWE CBOWCTB XMMHUYECKUX JJIEMEHTOB, COCIMHEHUU WU
MaTepUajIoB Ha UX OCHOBE JJIs pelieHus 3anad npodeccnonansHoit nestensuoct (ITK-
18);

- TOTOBHOCTBIO HCIIOJB30BAaTh 3HAHUS OCHOBHBIX (DU3WYECKUX TEOPUH MJis pPEIICHUS
BOZHUKAIOMIMUX (PU3NYECKUX 3a]la4, CaMOCTOSTENLHOTO MpuoOpeTeHust (HU3NUIECKUX
3HAHWUW, JJI1 TTOHMMAHUS MPUHIMIIOB PabOThl MPHOOPOB U YCTPOWCTB, B TOM YHCIIS
BBIXOJISIIIMX 32 MPEAesIbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus ([TK-19);

- TOTOBHOCTBIO W3ydaTh HAy4YHO-TEXHUYECCKYI0O HWH(POPMAIIMIO, OTEYCCTBEHHBIM U
3apyOeKHBIN OMBIT 10 TematHke uccienoanus (ITK-20).
3namu:

- TOPSAIOK OpTaHHU3AINH, ITITAHUPOBAHUS U MPOBEACHUS HAyUYHO-HCCIEA0BATEIbCKUX PabOT
C WCIOJIH30BAHUEM ITOCIICTHUX HAYYHO-TEXHUYECKHUX JOCTH)KCHHU B 00JACTH TOHKOTO
OpPraHUYECKOTO CHHTE3a,

- TEOpPETUYECKHE OCHOBBI IMONYYCHHUS U TPUMEHEHHE HOBBIX HPOAYKTOB TOHKOTO
OpraHMYECKOI0 CUHTE3a,

- METOJbl U MOAXOABI MO OIEHKE CBOWCTB M XapaKTEPUCTHK HOBBIX MPOAYKTOB TOHKOTO
OpraHMYECKOI0 CUHTE3a.

Ymemy:

- OCYUIECTBIIATh IOHUCK, OOpaOOTKYy M aHaJu3 Hay4yHO-TEXHUYECKOW HH(OpPMAaLUU IO
npoUI0 BHIMONHSAEMOW paboOThl, B TOM 4YHCIE C MPUMEHEHHEM COBPEMEHHBIX
TEXHOJIOTHIA;

- paboTaTh Ha COBPEMEHHBIX MPHOOpPAaX M YCTAaHOBKAaX, OPraHU30BBIBATH MPOBEICHUE
HKCIIEPUMEHTOB U UCIIBITAHUH, POBOIUTH UX 00pa0OTKY M aHAIM3UPOBATH PE3yIbTATHI;

- TNPUMEHATh TEOPETHUECKUE 3HAHUS, MOJIYYEHHBIE TPU U3YYEHHH €CTECTBEHHO-HAYUYHBIX
JTUCIUTIINH JJI1 UHTEPIIPETAIINU YKCIIEPUMEHTAIbHBIX JTaHHBIX.

Braoemu:

- HaBbIKaMU OOpalIeHUsi C HAy4YHOM W TEXHUUYECKOW JIMTEpaTypod M BBICTpAaUBaHUE
JIOTUYECKHUX B3aMMOCBS3EH MEXKAY PA3IUYHBIMU JUTEPATYPHBIMU UCTOYHUKAMU;

- HaBBIKAMHU MOCTPOCHUS MPUUYUHHO-CIICJICTBEHHBIX CBS3€H MEXIY dKCIIEPUMEHTATbHBIMHU
U TEOPETHUUECKUMU JAaHHBIMHU.

3. Kparkoe conepxxanue JMCUMILIAHBI:

B nporiecce ocBoeHUsT TUCITUTIITUHBI O0YYAFOIIHICS JOKEH MOATOTOBUTH M TIPEICTaBUTH
K 3alUTe Hay4yHO-uccienoBarenbckyto padory (HUP), BbImogHEHHYIO HA COBPEMEHHOM YpOBHE
Pa3BUTHSI HAYKH W TEXHUKU U COOTBETCTBYIOIIYIO BBHIOPAHHOMY HAIPaBJICHHUIO MOITOTOBKH H
nporpaMMe o0ydeHusl.

B npencrasnennoi k 3amure HUP nomxHBl MOMy4uTh pa3BUTHE 3HAHUS U HABBIKH,
MOJTy4YeHHbIE OOYYalOIIMMCS TPH OCBOCHHMM NpPOrpaMMbl OakanaBpuara, B TOM YHCIE MPHU
M3y4YECHUHU cHeuualnbHbIXx aucuuiuiuH. IIpeacrasnennas k 3ammre HUP nomxsa copepxkarb



OCHOBHBIC TEOPETUYECKHE MOJOXKEHHs, OSKCICPUMEHTAIbHBIC pPE3yIbTaThl, INPAKTUYECKUE
JOCTHKEHUS M BBIBOJIBI IO paboTe.
4. O0beM HAYYHO-HCCIIEI0BATEbCKONH PadoThI:

B 3aueTHBIX

. B akanem.
Buabl yueOHoii padoTnl €IUHULIAX
qacax
OO0mas TPy10eMKOCTh JUCIHUIIJIUHBI 110 Y4eOHOMY TJIAHY 3,0 108
AyIUTOpPHBIE 3aHATHS 3,0 108

CamocrositesbHas padora (CP) - -

Bua uTOroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM - -

I'ocynapcrBennasi uroropasi arrecrauus (b3)

AHHOTaNUA padoyell MPOrpaMMbl TUCHHUILTHHBI
«['ocynapcrBennas uroropas arrecrauusp (b3)

1. Hesab rocyaapcTBeHHONW HTOrOBOI aTTecCTAMM — OObEKTUBHAS OLIEHKA YPOBHS
c(hopMUPOBAHHOCTH OOIIEKYIbTYPHBIX, obmernpodeccunoHanbHBIX u
npodecCHOHATIBHBIX KOMIETEHINH BBITYCKHIUKA YHUBEPCUTETA, €M0 TOTOBHOCTH K
BBITTOJIHEHUIO MTPO(EeCCHOHANBHBIX 3a/1a4.

2. BpImyckHUK, OCBOMBIIMK IporpamMmy OakajaBpuara, JIOJDKeH o00yagarh
CIICAYIONIMMYU 00LIEKYJIbTYPHBIMU KOMIIETEHIUSIMH:

- CHOCOOHOCTBIO UCHOJIB30BATH OCHOBBI (DMIIOCOMCKUX 3HAHUN JUIsl (POPMHUPOBAHUS
MupoBo33peHueckoi nosuimu (OK-1);

- CIOCOOHOCTBIO  AHAJU3UPOBaTb  OCHOBHBIE  JTallbl U 3aKOHOMEPHOCTHU
HCTOPUYECKOTO Pa3BUTHs 001IeCTBa [Uisi popMHUpOBaHus rpakaanckoit mosunun (OK-2);

- CIOCOOHOCTBIO HCIIONIB30BaTh OCHOBBI AKOHOMHYECKMX 3HAHUH B Pa3IMYHBIX
chepax xusnenestensHoct (OK-3);

- CHOCOOHOCTBIO UCIOJIb30BaTh OCHOBBI MPABOBBIX 3HAHUN B pasziIMUHBIX cpepax
nestensHocTH (OK-4);

- CHOCOOHOCTBHIO K KOMMYHHKAIIMU B YCTHOW M MMUCbMEHHOH (hopMax Ha PyCCKOM U
WHOCTPAaHHOM  SI3bIKaxX JUIS  peIIeHUs 337a4  MEXKIUYHOCTHOTO W MEXKYJIbTYpHOTO
B3aumoeicteus (OK-5);

- CIOCOOHOCTBIO PabOTaTh B KOJUIEKTHUBE, TOJIEPAHTHO BOCIIPUHIUMATH COLMANIBHEIE,
ITHUYECKHE, KOH(PECCHOHAIBHBIE U KyabTypHbIe pasinuus (OK-6);

- CIIOCOOHOCTBIO K CaMOOpraHu3aIuu u camoodpaszosanuto (OK-7);

- CHOCOOHOCTHIO HCHOJIB30BATH METO/IbI U MHCTPYMEHTHI (PU3UUECKOMN KYIbTYpPHI AJIs
o0ecrieueHns OJTHOIIEHHOH conmalbHOM 1 nipodeccnonansHoi aestenbroctd (OK-8);

- CHOCOOHOCTBIO HCIMOJBb30BaTh NPUEMBl OKa3aHMUsS IEPBOM IOMOIIU, METOJbI
3alIMTHI B YCIOBUSX Ype3BblYaiiHbIX cutyarmii (OK-9).

BeImycKkHUK, OCBOMBIIHMI TIpOTrpaMMy OakallaBpHuaTta, JAOJDKEH 00JanaTh CIETYIOUMMA
o01enpogeccHoOHAJIbLHBIMH KOMIIEeTEHIMAMH:

- CIIOCOOHOCTBIO W TOTOBHOCTBIO  HCIOJB30BaThb  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILTHH B TipodeccnonanbHoi aestenbroctu (OITK-1);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS O COBPEMEHHON (PM3UYECKOM KapTHHE MHUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEpPHOCTSX, CTPOCHMM BEIIECTBA JJIsi OHUMAaHMS
OKpyXaromiero Mupa u sipneruii mpupo;si (OITK-2);



- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOEHUU BEIIECTBA, IPUPOJIE XUMUUECKON
CBSI3U B Pa3IMUHBIX KJaccaX XMMMUYECKUX COEAMHEHHH Ul MOHUMAHUs CBOWCTB MaTEpUANIOB U
MEXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAONIMNX B OkpyxaromieM mupe (OI1K-3);

- BJIAJICHUEM IIOHMMaHMs CYUIHOCTM W 3HAuyeHus HHQopManuu B pa3BUTUU
COBPEMEHHOr0 UH(OPMAIIMOHHOTO O0IIECTBA, OCO3HAHUS OIACHOCTU U YIpO3bl, BO3HUKAIOIIUX B
3TOM TMPOLIECCE, CIIOCOOHOCTBIO COOJIOJaTh OCHOBHBIE TpeOOBaHMS WH(POPMALMOHHOM
0€30I1aCHOCTH, B TOM YHCIIE 3aIIUThI TocyaapcTBeHHON Taiiubl (OI1K-4);

— BJIaJICHUEM OCHOBHBIMH METO/JaMH, CHOCOOAaMH W CpEICTBAMH IOJIYy4EHUS,
XpaHeHHs, nepepadoTku HMH(GOpPMAIMK, HAaBBIKAMU PAaOOTHI ¢ KOMIBIOTEPOM KaK CpPEACTBOM
ynpasienus uadopmarmeit (OITK-5);

- BJIa/ICHHEM OCHOBHBIMH METOJAMH 3alIUThl IPOU3BOJCTBEHHOIO IMEpPCOHAIa M
HaceJICHHsI OT BO3MOXKHBIX MOCIICCTBUI aBapuii, katactpod, cruxuitabix Oeactuii (OI1K-6).

- BeimyckHuk, ocBouBIIMM mporpammy OakajgaBpuaTa, JIOJDKEH —00sanarh
Npo(ecCHOHAILHBIMM KOMIIETEHUIMSIMH, COOTBETCTBYIOIMMHM BUAAM INpo(ecCHOHaNIbHON
NeSITeIbHOCTH, Ha KOTOPBIE OPUEHTHUPOBaHA porpaMMa OakanaBpuaTa:

- CHOCOOHOCTBIO U TOTOBHOCTBIO OCYILECTBIIATh TEXHOJIOTMYECKUH Ipolecc B
COOTBETCTBUU C PErJIaMEHTOM U UCIIOJIb30BaTh TEXHUUECKUE CPECTBA AJIsl U3MEPEHHSI OCHOBHBIX
HapaMeTpOB TEXHOJIOTMYECKOTO TpoLecca, CBOMCTB chipbs U npoaykiuu (ITK-1);

- TFOTOBHOCTBIO IPUMEHATh AHAIUTUYECKUE M YHCICHHbIE METOJbl pELICHUs
MIOCTABJICHHBIX 3a]1a4, MCIIOJIb30BaTh COBPEMEHHbIC WH(POPMAIIMOHHBIE TEXHOJIOTHH, TPOBOIUTH
00paboTKy HH(pOpMALMU C UCIOJB30BAHUEM HPUKIAJAHBIX IMPOIPAMMHBIX CpPEACTB cdepsl
npoeCCHOHATLHOMN JesITeTbHOCTH, HCIIOIb30BaTh CETEBbIE KOMITBIOTEPHBIC TEXHOIOTHU U 0a3bl
JAHHBIX B CBOEH NpodeccHoHalbHOM 00JacTH, MaKeThl NPUKIAAHBIX IPOTrpaMM Ui pacyeTa
TEXHOJIOTMYECKUX apaMeTpoB obopynoBanus ([1K-2);

- TFOTOBHOCTBIO  HCIIOJIb30BaTh ~ HOPMATHUBHBIE  JIOKYMEHTBI IO  KadecTBY,
CTaHJAPTU3ALMH U CepTU(UKALUYU IPOTYKTOB U U3JEIINH, 3]IeMEHThl SKOHOMUYECKOT'0 aHAJIN3a B
npaktudeckoit nestenpHocTH (I[TK-3);

- CHOCOOHOCTBIO IPUHUMATh KOHKPETHbIE TEXHUYECKHUE PELIeHUs MpHU pa3padoTke
TEXHOJIOTUYECKUX IPOLIECCOB, BbIOMPATh TEXHUYECKHUE CPEJICTBA U TEXHOJIOTUU C Y4YETOM
9KOJIOTUYECKUX TocieAcTBri ux npumeHenus ([1K-4);

- CHOCOOHOCTBIO HCII0JIb30BaTh IIpaBUJIa TEXHUKHU 0€301acHOCTH,
IPOM3BOJICTBEHHOI CaHUTapHM, MOXKApHON 0€30MaCHOCTU M HOPMBI OXpaHbl TpyJa, U3MEPATh U
OLICHMBATh IapaMeTpbl MPOU3BOACTBEHHOIO MHUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH U
3ara3oBaHHOCTH, IlIyMa, ¥ BUOpaIuu, ocBeneHHocTr pabounx mect (ITK-5);

- CIIOCOOHOCTBIO  HaJaXMWBaTh, HACTpauBaTb M  OCYLIECTBISITH  IPOBEPKY
obopyaoBanus u nporpammubix cpeacts (ITK-6);

- CIOCOOHOCTBIO ~ TPOBEPATh  TEXHMYECKOE  COCTOSHHUE,  OpPraHU30BBIBATh
npopHIaKTHYECKHE OCMOTPBI U TEKYLIMH PEMOHT 00OpYAOBaHMs, TOTOBUTH O0OpYyIOBaHHE K
PEMOHTY U MPUHUMATH 000pynoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOEHHIO U SKCIUTyaTallii BHOBb BBogUMOro obopynoBanus (I1K-
8);

- CIIOCOOHOCTBIO  aHAIM3UPOBATh TEXHUYECKYIO JIOKYMEHTAlMI0, MOAOUpaTh
000py/ioBaHUE, TOTOBHUTH 3asBKU Ha PHOOpeTeHrne 1 peMoHT obopynosanus (I1K-9);

- CIIOCOOHOCTBIO NMPOBOJUTH AHAIMU3 CBHIPbS, MAaTEPHUAJIOB M TOTOBOW MPOIYKIUH,
OCYIIECTBIIATH OIIEHKY pe3yibraToB ananu3a (ITK-10);

- CHOCOOHOCTBIO BBIBIIATH M YCTPAHATH OTKJIOHEHUS OT PEXHUMOB pabOTHI
TEXHOJOTUYECKOr0 000PYIOBaHUS U TTapaMeTPOB TexHoornueckoro npouecca (I1K-11);

- CIIOCOOHOCTBIO  IUIAHUPOBAaTh M NPOBOAUTH (PU3WYECKHE U XUMHYECKHE
HKCIIEPUMEHTBHI, TPOBOAUTH 00pabOTKY UX PEe3yJbTaTOB U OLEHUBATH MOTPEIIHOCTH, BBIABUTATh
TUIOTE3bl M yCTAaHABIMBATh I'PAHUIIBI UX MPUMEHEHHs], IPUMEHATh METO/bl MaTeMaTHYeCKOro
aHaJIM3a U MOJICIMPOBAHUS, TECOPETHUECKOTO U dKCIIepuMeHTabHoro uccnenoanus (I1K-16);



- TOTOBHOCTBIO MPOBOJAUTH CTAaHAAPTHbIE U CEePTU(UKALMOHHBIE HCIBITAHUS
MaTepHaIoB, U3JCIUil 1 TeXHoaoruueckux mporeccos (ITK-17);

— FOTOBHOCTBIO ~ HCIOJIb30BaTh 3HAaHUE CBOMCTB XMMHYECKHX 3JIEMEHTOB,
COCMHEHUI U MaTepHajIOB Ha UX OCHOBE JUISl PEIICHHS 33aa4 MPO(PECCHOHATBHOMN AesTeTbHOCTH
(TIK-18);

— TOTOBHOCTBIO HCIIOJIB30BATh 3HAHUS OCHOBHBIX (PM3UYECKUX TEOPHUH Ui PELICHUs
BO3HHUKAIOIMIKX (PU3NYECKUX 3a]1a4, CAMOCTOSTEIBHOTO MPHOOpETeHUST (PU3MUECKUX 3HAHUM, JIS
MOHUMAaHUS PUHIIUIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHUCIIE BBIXOASIIUX 3a Mpeaesbl
KOMIIETEHTHOCTH KOHKpeTHoro Hampasienus ([1K-19);

- TOTOBHOCTBIO M3y4yaTh HAyYHO-TEXHUYECKYI0 HH(POpPMAIUIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 110 TeMaTuke ucciaenoBanus (ITK-20).

3aBepiiaronuM 3tarnoM o0ydeHus: mo HampasieHuto moAarotoBku 18.03.01 Xumwuueckas
TeXHOJOorus, Npodmno «TeXHOJIOrHus TOHKOIO OpPraHMYeCcKOro CHUHTE3a» SBJSETCS 3alluTa
BBIITYCKHON KBaTM(PUKAMOHHOM paboThl OakanaBpa.

B pesynbrare mpoxoKIeHHs TOCYJApCTBEHHON HWTOrOBOM aTTeCTallUd (BBIMOTHEHUS
BBIITYCKHOHN KBaTU(UKAIMOHHON PabOThI) CTYACHT JOJIKCH:

3namu:

- MOPSAJIOK OpraHU3aliH, JITAHUPOBAHUS U IIPOBEACHUS HAYYHO-HCCIIE0BaTENbCKUX padoT
C UCIMOJIb30BAaHUEM MOCIETHUX HAYYHO-TEXHUUYECKUX JOCTHKEHHUI B TaHHOW 00JacTH;

- (pU3MKO-XMMHUYECKHE OCHOBBI CHHTE3a MOJIMMEPOB U IPUMEHSITh 3TH 3HAHUS Ha IPAKTHKE;

- OCHOBHBIE TpeOOBaHHS K MPEJCTaBICHUIO PE3yIbTATOB MPOBEICHHOIO HCCIEAOBAHUS B
BU/JIE HAYYHOI'O OTYETa, CTaThU WIN JOKJIaja.

Ymemn:

- CaMOCTOSITEJIbHO BBISABJIATH IEPCIEKTUBHBIE HANpaBICHUS Hay4YHBIX HCCIEIOBAHUM,
000CHOBBIBaTh aKTYaJIbHOCTh, TCOPETHUECKYIO U MPAKTUYECKYIO 3HAYUMOCTh MPOOIEMBI,
IPOBOAMTH SKCIIEPUMEHTAJIbHBIE HCCIIEOBAHMS, aHAIU3UPOBATh M HHTEPIPETUPOBATH
MOJTy4YEHHBIC PE3YIbTaThI;

- OCYIIECTBIISITH MOMCK, 00pabOTKy M aHAJIM3 HAYYHO-TEXHUYECKOH MH(POpPMALIUU 110 TeMe
BBITIOJTHSAEMOM paboThl, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHil;

- paboTaTb Ha COBPEMEHHBIX MPUOOpaxX, OPraHU30BbIBATh IPOBEJICHHE HIKCIEPUMEHTOB U
UCTIBITAHUH, IPOBOAUTH UX 00PabOTKY U aHAJIU3UPOBATh PE3YIIbTATHI.

Braoemy:

- METOJNOJIOTMEH W METOJUMKOM TIPOBEICHMS HAy4YHBIX MCCIEIOBAaHUMN; HaBbIKAMU
CaMOCTOSITENIbHOM HAYy4HON U MCCIIe0BaTENbCKON paboThI;

- HaBBIKAMU DPa0OTHl B KOJUIEKTUBE, IUIAHHUPOBATh W OPIaHU30BBIBATh KOJIIEKTHBHBIE
Hay4yHbI€ HCCIIEI0BAHNUS; OBJIaJIeBaTh COBPEMEHHBIMU METOJJaMH UCCIIEIOBaHMSI U aHAIM3a
MOCTaBJIEHHBIX MPO0OJIEM;

- CIIOCOOHOCTHIO pellaTh IOCTaBJICHHbIE 33aJayd, MCIONb3yd YMEHHS M HaBBIKU B
OpraHu3alK HayYHO-HCCIeI0BaTENbCKUX U TEXHOJIOTHYECKUX padoT.

3. KpaTkoe coep:kaHue rocy1apcTBeHHON UTOrOBOii aTTeCTAIINH:

l'ocynapcTBeHHass UTOroBas aTrrecTalusi OOydaroUIMXCs B (OpME 3allUThl BBITYCKHON
kBanpukanuonHoil pabotrel (BKP) mnpoBoautcs rocynapcTBEHHOM — HAK3aMEHAllMOHHOMN
komuccueit (I'9K).

3amuTa BBITYCKHOW KBaJM(UKAIIMOHHON paboThl SBISETCS 00s3aTENIbHOM Mpoleypoit
UTOTOBOM  TOCYAapCTBEHHOM aTTeCTallid CTYACHTOB BBICHIMX YYEOHBIX 3aBe/ICHUI,
3aBeplIAOIIUX OOy4YyeHHEe [0 HamnpaBiICHUIO MOArOTOBKM OakanaBpuata. OHa NpPOBOAUTCS
nyOJIMYHO Ha OTKpBITOM 3acefaHuu ['DK coryiacHo yTBep)KAEHHOMY JieKaHaToM rpaduky, Ha
KOTOPOM MOTYT MPUCYTCTBOBATh BCE JKEJAIOIIHE.

Marepuassl, IpeACTaBIIEMbIE K 3alUTE:

- BBIITYCKHAs KBaTU(pUKaLMOHHAs paboTa (MOsSICHUTENbHAs 3aM1CKa);

- 3aJaHMe Ha BeIoHeHue BKP;

- 0T3bIB pykoBoaureinsa BKP;



- peuensus Ha BKP;

- mpe3eHTaIus (pa3gaTouHbIi MaTepualt), MOAMKUCAHHAs PYKOBOAUTEIICM;

- JOKJIaJ.

B 3amaun I'OK BXOAsT BBISBICHUE MOATOTOBICHHOCTH CTYACHTAa K MPO(ecCHOHaTbHON
NESTEIIbHOCTH W TPHUHATHE PEHICHHS O BO3MOXXHOCTH TPHCBOCHHUS €My KBaTU(DUKAINH
«OakamaBpy.

Pemenne o0 mpuCyXIEHUU BBITYCKHUKY KBaTH(HKAIMN «OakalaBp» MPUHUMACTCS HA
3acenannu ['OK mpocThiM OOJBITUHCTBOM IPH OTKPHITOM T'OJOCOBAHHMH 4YJICHOB KOMHCCHH Ha
OCHOBaHUHU pE3yJbTATOB WTOTOBBIX HCHBITAHUNA. Pe3ynbTaThl ONpENeNstoTcs OLCHKaMU
COTIUYIHOY, «XOPOIIOY, KYAOBJICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHO.

OOyyaromuiics WMEEeT NPaBO MMOAATh B aNCUAIMOHHYIO KOMHCCHIO aleUIAIUI0 O
HapyIIeHWH, TT0 €T0 MHEHHUI0, YCTAHOBJICHHOW MPOIICAYPHI 3aIIUThHI

4. O0beM rocy1apcTBeHHOI HTOrOBOI aTTECTALIMH.

l'ocynapcTBeHHass MUTOTrOBas arrecTalus NpoxoauT B 8 cemecTpe Ha 0asze 3HAHMIA,
NOJYYCHHBIX CTYACHTAaMH TNpu u3ydeHuun gucuuiuinH Hanpasienus 18.03.01 Xumunueckas
TexHOJIOTUs pouib «TeXHOTOTHSI TOHKOTO OPTaHHYECKOTO CHHTE3a.

KonTpons  3HaHuii  oOydarommxcsi, TOJYyYEHHBIX TpU  OCBOEHHMM  OCHOBHOM
o0pa3oBaTeNbHOW  MpOrpamMMbl,  OCYLIECTBIsieTcss B (GopMe  3alUUThl  BBITYCKHOU
KBATH(UKAIIMOHHON pabOThl M MPUCBOCHUS KBaTU(UKAIIUU «OaKaIaBpy.

B 3aueTHBIX
Buner yue6HOM paboThI CITMHUIAX B axanes.
Jacax
O0mas TPyA0eMKOCTh NPAKTHKH M0 Y4eOHOMY IJIAHY 6,0 216
CamocrositeabHas padora (CP) 6,0 216
Brinonnenue, Hanucanue u opopmiaeaue BKP 6,0 216
Bun kourpous: 3ammura BKP - -

daxyabraTuBbl (PTH)

AHHOTaNuA padoyeil IporpaMMbl JMCHUIITTHHBI
«IlepeBox Hay4yHO-TexHU4YeCcKOH JuTepaTypb» (PT.1)

1. Heab aMcHUMIUIMHBI - TpUOOpeTeHHe OoOydaromMucs oOmied, KOMMYHUKAaTUBHON U
npohecCHOHANBbHON KOMIETEHIIUN, YPOBEHb KOTOPHIX Ha OTIENbHBIX ATANax sS3bIKOBOM
HNOJArOTOBKM  TO3BOJISIET  BBIOJMHATH  pasiiMyHble  BHUABl  MPO(ECcCHOHANBHO
OpPUEHTUPOBAHHOTO MEPEBO/Ia B IPOU3BOJCTBEHHON U HAYYHOM JESTEIbHOCTH.

2. B pe3yabTare n3ydeHusi JMCHUILIMHBI CTY/ACHT /10JI7KEH:

Obnadams cnenyronumu oowexyiomypuvimi (OK) KoMmeTeHIusIMu:

- CHOCOOHOCTBIO K KOMMYHMKAllUM B YCTHOM W INHUCBMEHHOH (opMax Ha PYCCKOM H
MHOCTPAaHHOM SI3bIKax JJsi peIIeHUs 3aJad MEXJINYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumoeiictBus (OK-5).
3namo:

- OCHOBHBIE CITOCOOBI TOCTHUKEHHUS SIKBUBAIEHTHOCTH B IIEPEBO/IE;

- OCHOBHBIE MPUEMBI [IEPEBO/IA;

- S3BIKOBYIO HOPMY M OCHOBHBIE ()YHKIIMH SI3bIKA KAK CUCTEMBI,

- JI0OCTaTOYHOE U1 BBIMOJIHEHUS TMEepeBOJa KOJMYECTBO JIEKCHYECKUX  E€AMHHIL,
¢pazeosorn3MoB, B TOM YHCJIE COLMAIbHBIX TEPMHUHOB M JIMHI'BOCTPAHOBEIUECKUX
peanuid.

Ymems:



- IPUMEHATh OCHOBHBIE IIPUEMBI I1EPEBOJIA;
- OCYWIECTBIATh MHCBMEHHBIH IIEpeBOJl C  COOJIOJEHHEM HOPM  JIEKCHYECKOM
HKBUBAJICHTHOCTH, COOJIIOCHNEM TPAMMAaTHYECKUX, CHHTAKCUUECKUX M CTUIIMCTHYECKUX

HOPM;

- 0o(opMIIATH TEKCT MEepPeBOa B KOMIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYLIECTBIATH IIEpeBOJl C COOJIIOJICHUEM HOPM JIEKCHMUYECKOW SKBHMBAJIEHTHOCTH,
cOONIOICHUEM TI'PAaMMaTHYECKMX, CHHTAKCHUUYECKUX U CTUJIMCTHYECKUX HOPM TEKCTa
IepeBOJIa U TEMIOPATIBHBIX XapaKTEPUCTHK UCXOAHOIO TEKCTA.

Braoemy:

- METOAMKOM MpEerepeBOJYECKOr0 aHalu3a TEeKCTa, CIOCOOCTBYIOIEH TOYHOMY
BOCIPUSATHIO HCXOJHOTO BBICKA3bIBAHUS;

- METOAMKOM NOJArOTOBKM K BBIIIOJHEHMIO IEPEBOJA, BKJIIOYAas MOUCK HMH(POpMALUU B
CIIPaBOYHOM, CIIELUATIbHOM JINTEPAType U KOMIIBIOTEPHBIX CETSX;

- OCHOBAaMH CHCTEMbI COKpAIIEHHON NepeBOIYECKOH 3aMCU IIPU BBIIIOJHEHUN IIEPEBOJIA;

- OCHOBHOM MHOSI3bIYHOM TEPMHUHOJIOTMEN CIEUAIBHOCTH;

- OCHOBaMH peepUpOBaHUs U AHHOTUPOBAHMS JIUTEPATYPHI IO CHELIMATIBHOCTH.

3. Kparkoe coep:kaHue AUCHUINIUHBI:

Beenenue. IIpenmer u ponp mepeBofa B COBPEMEHHOM oOmiecTBe. Pa3nuuHble BHU[bI
nepeBoja. 3alauyu U MECTO Kypca B MOATrOTOBKE OakajlaBpa TEXHUKU U TEXHOJIOTUU.

Moayas 1.

1.1. CpaBHeHue mnopsiika CJIOB B aHIJIMHCKOM M pycckoMm mpemnoxkeHusix. [lepeBon
IPOCTOT'O MOBECTBOBATENBHOTO MPEUIOKEHHUS HACTOSALIET0, OYAYILEro U MPOIIEIIIEro BpEMEHH.

OcobeHHOCTH TIepeBO/Ia BOIIPOCUTEIBHBIX U OTPUIATEIBHBIX IPEVIOKEHUH B Pa3IMIHBIX
BpEMEHaXx.

1.2 TlepeBon npemnoxenuit Bo Bpemenax Indefinite, Continuous. Urenue u nepeBos 1mo
teme "Xumusd'".

Moayas 2.

2.1. TlepeBon npemiokeHuii Bo Bpemenax rpymi Perfect, Perfect

Continuous  (yTBepAMTENbHBIC, BONPOCHTEILHBIE M  OTPHLATEIbHBIC  (OPMBI).
OcobeHHocTr ynoTpeOieHns BCHOMOraTeIbHBIX IJIaroJioB.

2.2 IlepeBop cTpagaTenbHOTO 3aj0ra. TpyaHbIe ciiydan epeBo/ia CTPaAaTeIbHOTO 3aJ10Ta.

Urenne u nepeBof TeKCTOB o TeMe "Hayka u HayuHble MeTOBI". AKTUBH3ALUS JIEKCUKU
MPOYUTAHHBIX TEKCTOB.

2.3. IlepeBost NpUAATOUHBIX MPEATIOKEHUH.

[Ipunaroynble moaIeKaIIKeE.

[Ipunarounslie ckazyeMmsble.

[Ipunarounble onpenenuTeabHBbIE.

[Tpunatounbie 0OCTOATENBCTBEHHBIE, IPUIATOUYHBIE JONOJHUTEIbHBIE.

2.4. Turbl YCIIOBHBIX MPEUIOKEHUH, TpaBrUiIa U 0COOEHHOCTH X MEePEBOA.

IIpakTuka mepeBoAa Ha MpUMepax TeKCToB o Xumuu, [[H. Menoeneege, nayke u
MEeXHONI02UU.

2.5. IlepeBon mpemsIOKEHHH € y4eToM IMpaBWia corjacoBaHust BpeMmeH. Ilpsmas u
KOCBEHHas peyb.

2.6. PaznuuHble BapuaHThI IEPEBOA CYLIECTBUTEIBHOTO B MPEJIOKEHUH.

2.7. MomanpHBIE TJIaroJIbl 1 0OCOOCHHOCTH HX TIEPEBOJIA.

Pa3BuTne HaBbIKOB nIepeBoa 1o teme "Hayka 3aBTpaiHero nua".

2.8. CnenimanbHast TepMuHOJIOTHS 110 TeMe ""JlaGopatopus”.

2.9. Cokpamerus. OCOOEHHOCTH UX MepeBoja. Pa3BuTHe HaBBIKOB MEPEBOIA HA IpUMeEpe
TekcToB 1o TeMme "Jlaboparopus, U3MepeHus B XUMUU'".

Moayas 3.

3.1. Henmnunbie GopMer riaromna.



WudpunutuB (HeompeneneHHas ¢opma riarona). Pors MHQUHUTHBA B MPEUIOKEHUH U
BApUAHTHI MEPEBOAA HA PYCCKUM sA3bIK. [IpuyacTus u repyHaui.
3.2. UlnpuHUTUBHBIE OOOPOTHI.
OOGopotr nomonHeHue ¢ WHOUHUTHBOM. BapuaHThl mepeBoJa Ha PYCCKHH S3BIK.

Tepmunosorus no reme "CoBpeMEHHbIE TEXHOJIOTUN .

3.3. OGopoT noanexaiee ¢ UHPUHUTUBOM. Pa3innunbie BapuaHThl IEpEeBOAA.
Tepmunosorus rno teme "XumMuueckas TEXHOIOTH .
3.4. IlepeBo1 MPpUYACTHBIX 0OOPOTOB.
AbcomoTHbI TpuyacTHBI OO0OpPOT U BapUaHTHI IEPEBO/A.
Pa3BuTue HaBBIKOB nepeBoia no Teme " XuMuueckas TeXHOJIOorus'".
1. O0bem yuyeOHOM TMCUMILIAHBI:

4.1. Oynas dopma:

Bcero 1 cemecTp 2 cemMecTp
Bunbl yueOHOM paboThI Bg3au. | Bakan. | B3au. | Bakan. | B3au. | B akaz.
ell. yacax ell. yacax ell. yacax
OO0mas Tpy10eMKoCTb
AUCHMILIMHBI 0 Y4eOHOMY 4.0 144 2,0 72 2,0 72
ILUIAHY
AyIUTOPHBIE 3aHITHS: 1,78 64 0,89 32 0,89 32
Jlexuuu (Jlek) - - - - - -
[Ipaktuueckue 3ausarus (I13) 1,78 64 0,89 32 0,89 32
Jlabopatopusie 3anstus (J1ao) - - - - - -
CaM(-)CTOHTeJILHaH pabora 222 80 111 40 111 40
(CP).
CamocrosiTenbHOE U3yUYCHHE 222 80 111 40 111 40
pa3enoB AUCITUTLIMHBI
Bup xouTpoJisi: 3a4er/3K3aMeH - - - - - -
4.2. 3aouHas popma:
Bcero 1 cemecTp 2 ceMecTp
Bunsr yaeGHoIt paboTh B3au. | Bakag. | B3au. | Bakag. | B3au. | B akan.
ell. yacax ell. yacax ell. yacax
OO0mas Tpy10eMKOCTh
AUCHMILIMHBI 0 Y4eOHOMY 4.0 144 2,0 12 2,0 12
ILUIAHY
AyIUTOPHBIE 3aHSITHS: 0,44 16 0,22 8 0,22 8
Jlexuuu (Jlek) - - - - - -
[Tpaktuueckue 3ausarus (I13) 0,44 16 0,22 8 0,22 8
Jlabopartopusbie 3ausTus (J1ab) - - - - - -
CaM(.)CTOHTeJIBHaH pabora 3,56 128 1,78 64 1,78 64
(CP):
CamMOoCTOSITETbHOE U3YUYECHUE 222 80 111 40 111 40
pa3aeNoB AUCIHUILTUHBI
Bupa xoHTpOJIS: IK3aMEH 3auer 3auer 3auer
0,22 0,11 0,11
(8) 4) 4)

AHHOTanuA padoveil MPOrpaMMbl TUCHHUILIHHBI

«CpazkaaHcKas 3a1IUTA B Ype3BbIYAHHBIX cuTyanusax» (OT/1.2)



1. Ileab AMCHMIUIMHBI - TIOATOTOBUTH CTYI€HTA K OCMBICIIEHHBIM IPAKTUYECKUM JAEHCTBUAM
0 00€CHeYeHU0 CBOEH O0€30MacHOCTH M 3allUThl B YCJIOBHMSX BO3HUKHOBEHUS
Ype3BbIYaHON CUTYyallMy IPUPOIHOTO, TEXHOTEHHOI'O M BOGHHOI'O XapaKTepa.

2. B pe3yabTrare u3y4eHusi JMCHUILIMHBI CTY/ICHT J0JIKEeH:

Obaaoams crnenyromumu oouexyromypHoimu (OK) KoMIeTeHIUSIMHE:

- CHOCOOHOCTBIO HCIIOJIb30BaTh MPHEMbI OKa3aHUS MEPBOW MOMOILM, METOJbI 3aLIUTHI B
YCIOBHSX Ype3BblyaiiHbix cutyanuii (OK-9).
3namo:

- XapakTepUCTUKH TIPUPOAHBIX O€JCTBUH, TEXHOTCHHBIX aBapuil W KaracTpod Ha
panuanoHHO, XMMUYECKH M OMOJIOTUYECKU OMACHBIX 00BEKTaX, MOopakarolre GakTopbl
JIPYIUX ONACHOCTEN;

- OCHOBBI BO3JIEMCTBUS OMACHBIX (DAaKTOPOB 4YpE3BbIUAMHBIX CUTyallMH Ha 4YeJIOBEKA U
IPUPOJIHYIO CPEY, AOIYCTUMBIE PEAEIbHbIE KPUTEPUHM HEFaTUBHOI'O BO3JEHCTBUS;

- Mepbl 0e30MacHOro MOBEACHMsS IpU IpeOblBaHUM B palioHax (30HAX) I0KapoB,
PaIuOaKTUBHOTO, XUMUYECKOTO U OMOJIOTMYECKOT0 3arpsi3HEHMS;

- CcrnocoObl M CpelcTBa 3alUThl 4YEJIOBEKa OT BO3AEHCTBHUS IOpaKaroUX (HaKTOpOB
Ype3BbIYAITHBIX CUTYALUIl IPUPOJHOTO, TEXHOI€HHOT'O M BOEHHOT'O XapakTepa.

Ymemn:

- HCIIOJIb30BAaTh CPEJCTBA 3aIlMTHl OPraHOB [bIXaHUS U KOXKH, MEIULUHCKUE IS
CaMO3allUThl U OKa3aHUs TOMOLIU IPYTUM JIIOJSM;

- [PUMEHSTH IEPBUYHBIE CPE/ICTBA MOXKAPOTYLICHUS [l JIOKAJIM3AllUU U TYILIEHUS T0XKapa,
BO3HUKIILIETO B ayTUTOPHUH (J1abopaTtopun);

- OKa3bIBaTh cede W JPYTMM MOCTPAAABIINM MEIWIUHCKYIO MOMOIIb C WCIIOIb30BAHUEM
TaOEeIbHBIX U MOAPYYHBIX MEAUIIMHCKUX CPEICTB.

Braoemy:

- npuémMaMM POBEJCHUS YaCTUYHON CAaHUTAPHOM 00pabOTKH IpH BBIXOJIE U3 PaliOHA (30HBI)
PaAMOAaKTUBHOIO, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsiI3HEHUS (3apaXKeHus ),

- crnoco0aMM U TEXHOJIOTMAMU 3aIUThI B YpE3BbIYAHBIX CUTYaLUSX.

3. KpaTkoe cofep:kanue A CUUIIUHBI.

1. Omacnoctu mnpupomHoro xapakrtepa. CTuxuiiHble O€ACTBUS, SBJIEHUS HPUPOIbI
pa3pyLIUTENBbHON CHIIBI - 3€MJIETPSICEHUSI, HABOJAHEHMSI, CEJIEBbIE MOTOKH, OMOJ3HU, CHEXKHbIE
3aHOCHI, U3BEPIKEHUE BYJIKAHOB, 00BAJIbl, 3aCyXH, yparaHsl, OypH, MoXkapsbl.

2. OnacHOCTH TEXHOTEHHOTO XapakTepa. ABapuu M KaTacTpodbl Ha paIualiiOHHO
OMacHOM OOBEKTe, XUMHMYECKH OINACHOM OOBEKTe, OHOJOrMYECKH OINAacHOM OOBEKTe; Ha
TpaHcropTe  (KEJIE3HOJOPOKHOM,  aBTOMOOWJIBHOM,  PEYHOM,  aBHAllMOHHOM);  Ha
THJIPOCOOPYKEHHSX; HA KOMMYHAJIbHBIX CHCTEMax KM3HeoOecreueHus.

3. OnacHocTu BOEHHOro Xxapakrtepa. lIpuMeHeHue oOpyXusi MaccoBOTO MOPaKEHUS
(1epHOT0, XUMHUYECKOT0, OMOJIOIMYECKOT0), OOBIYHBIX CPEJCTB C 3aKUraTeIbHBIM HAIOJHEHUEM,
HOBBIX BHJIOB OpPYXUSl. 30HBI 3apa’KEHUS OT CPEJCTB MOPAKEHUS U UX BO3/ICHCTBUE HA HACEJIEHUE
Y OKPY’KAOILYI0 IIPUPOJIHYIO CpERY.

4. TloxapHas 0€30MaCHOCTb — COCTOSIHUE 3alllMIICHHOCTH HAaCeleHMs, HMYIIECTBa,
o011ecTBa M TocyAapcTBa oT noxapos. [loxkapHas onacHOCTb (IPUYMHBI BOSHUKHOBEHHS TI0KApOB
B 3JaHUSX, JIeCHbIe moskapbl). JIokanuzanuusa u TyumeHue mnoxaposn. [Ipocrelinine TexHUuYecKue
cpeactBa noxapotymieHus (oraerymmrenu Ol -8, OY-2) u npaBuia nojap30BaHHUS UMH.

5. Kommuiekc MepornpusTiil rpaskJaHCKOM 3aIIUThl HACEIECHHUS.

Omnosemienne 1 WHGOPMHUpPOBaHKWE HaceleHUss 00 omacHOCTH. lIpuHsATHE HaceleHHeM
curHanioB omoBemieHus («Baumanue Bcem!», «Bo3mymmHas TpeBoray, «PammanmonHas
OMaCHOCThY», «XHUMHUUYECKas TpeBora», «OTOOH OMacHOCTH») U TMOPSAJAOK JIEHCTBHS 1O HHUM.
OBakyalus HaceleHHsT M3 30Hbl omacHOCTH. CrocoObl 3BakyallMu OKCTpPEHHas SBaKyalus
CTYJEHTOB U3 ayAUTOPHUHU ITPU BOSHUKHOBEHHH I10Kapa.



CpenctBa HHIMBUYaIbHOMU 3amuThl opranoB aeixanus (I'T1-7, I'TI-7B, I'TI-9, P-2, V-2K,
PITA-1, PIII-67M, PV-60M, «®enuxcy», I'I3K, AT, AII-3, I[13V-K, UII-4M, UII-5, UII-6,
KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MeuITMHCKKE CPEACTBA 3AIIUTHI .

CpencTBa KOJUIEKTUBHOM 3a1UMThl HacesieHus. Ha3HaueHue, 3aluTHbIE CBOMCTBA YOEKUILL.
[TpotuBopagnanuonnsie ykpoiTus ([IPY, moasemuble memexoaHble Mepexobl, 3arityOjIeHHbIe
CTaHLUU METPOIOJINTEHA), MPOCTEHIINEe YKPbITUA (TPaHLIEH, OKOIIbI, MEPEKPBIThIE IIENN).
[TpaBuna 3aHATHS YOKUILA.

6. OxazaHue NepBOl MEAMLMHCKOM IOMOIIM IPH O0XKOTrax, PaHEHWsX, 3apakeHUsX.
[TpoBeneHue YacCTHUHON CAaHUTAPHON 00PAOOTKH KOXKHBIX IIOKPOBOB YEIOBEKA ITPH BHIXO/E U3 30H
PalMOAaKTUBHOI0, XMMUYECKOTO U OMOIOIMYECKOI0 3apa)KeHus (3arpsI3HEHNs ), U3 30H I10XKAPOB.

7. JIukBuAaus MOCHEACTBUNA YPE3BbIYAMHONW CUTyallMu. PaauaiiioHHass ¥ XUMHUYECKast
pasBe/ika ouara IHopakeHus (3apakeHus). ABapuiiHo-criacaTelibHble paboThl. CrnernuanbHast
00pabOTKa TEXHUKH, MECTHOCTH, OOBEKTOB (J€3aKTWBAIMs, Jerazanus, Je3uHQEKIHs,
JI€3UHCEKIIHS.

8. DkcTpeHHas »3Bakyalust W3 ayauTopuu (JabopaTopuu) B YCIOBHSX IOXapa,
paaualoOHHOI0, XMMHUYECKOT0, OMOJIOTHYECKOT0 3arpsi3HEHUs] TEPPUTOPUH C UCIIOJIb30BaHUEM
npocreimux cpenacts 3amuThl («Pennkey, I'JI3K, nporusoraza I'TI-7 ¢ AT1T-3).

4. O0beM y4eOHOH TUCHHUIINHBI:

4.1. Ounas dopma:

B 3auerHbIX
. B akanem.
Bunet yueGHoit paboThl eIMHULaX

Jacax
OO6masi TpyA0eMKOCTh JUCHHUIJIMHBI 0 Y4eOHOMY MJIaHy 1,0 36
KonrakTHas pa6ora: 0,44 16
Jlexumm (JIek) - -
JlaGopaTtopHbie paboTs (JIab) - -
[Tpaktueckue 3anstus (I13) 0,44 16
CamocrositeabHas padora (CP): 0,56 20
Buj xoHTpOJIS: 3a4eT/aK3aMeH - 3aver

4.2.3ao4Has ¢opma:
B 3auerHbIX
. B akanem.
Bunel yue6HoI paboTh €UHULIAX

Jacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI M0 Y4eOHOMY MJIaHy 1,0 36
KonrakTHas padora: 0,17 6
Jlexiuu (Jlek) - -
JlaGopatopusbie paboTsl (JI1ab) - -
[Mpaktuyeckue 3ansatus (I13) 0,17 6
CamocrositesibHas padora (CP): 0,72 26

3
Buja konTpoJsi: 3auer/3K3aMeH 0,11 ?Z)e T




