AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«HocTpannslii a361k» (b1.6.1)

1. Heab auCUMNIMHBI — TpuoOpeTeHne O0yYarIUMUCA OOIIeH, KOMMYHUKATUBHOW U
npohecCHOHANBFHOM KOMITETEHIN, YPOBEHb KOTOPBIX HAa OTAETBHBIX 3TaMax sI3bIKOBON MOJITOTOBKU
MO3BOJIIET WCIONB30BaTh WHOCTPAHHBIA S3bIK TMPAKTUYECKH KAk B MPOPECCHOHATHHOU
(TIpOU3BOICTBEHHOM M HAYYHOI) NEATEIILHOCTH, TaK U JJIS eJiel caMo0oOpa3oBaHusl.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
JMOJIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTHIO K KOMMYHHUKAllMd B YCTHOW W NHCBMEHHON (opMax Ha pPyCCKOM U
WHOCTPAHHOM SI3bIKaX JUIS PEIICHUS 3a7a4 MEKIMYHOCTHOTO M MEXKKYJIBTYPHOTO B3aUMOCUCTBUS
(OK-5).

3uams.

- OCHOBHBIE  CIIOCOOBI ~ COYETAEMOCTH  JIGKCMYECKHMX  €IUHHUIl W  OCHOBHBIE
CJIOBOOOpAa30BaTEIbHBIC MOJICIIH;

- PyCCKHE SKBUBAJIEHTHI OCHOBHBIX CJIOB U BBIPRXKEHUI PEUH B MPOLIECCE MEKINYHOCTHOTO U
MEXKYJIbTYpPHOTO B3aUMOIEHCTBUS;

- OCHOBHBIE TIPUEMBI U METO/IbI pedhepUpOBaHUS U aHHOTHUPOBAHHUS JIUTEPATYPHI;

- TAaCCUBHYI0O M aKTHBHYIO JIEKCHKY, B TOM 4YHCJE€ OOIICHAy4YHYI0 U CIHEIUAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO I pabOThl Ha/l TUTIOBBIMU TEKCTaMU;

- IpUeMBbI PabOTHI C OPUTHHATBHOMN JINTEPATYPOi HA HHOCTPAHHOM SI3BIKE.

Ymemo:

- paboTaTh C OPUTMHAIBHOM JINTEPATYPON HA NHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIIOBapeM;

- BECTU NEPENUCKY HAa HM3y4aeMOM S3bIKE C LEIbI0 MEXKIMYHOCTHOIO U MEXKKYJIbTYPHOIO
B3aNMOJICHCTBHS,

- BECTH PEYEBYIO JIEATEILHOCTh MPUMEHHUTEIBHO K cdepe OBITOBON M MpodecCHOHAIBHON
KOMMYHHKAITHH.

Braoems:

- WHOCTPAHHBIM SI3BIKOM HA YPOBHE MEXKIUYHOCTHOTO M MEXKYJIBTYpPHOTO OOIICHHS,
HAaBBIKAMHU W YMEHUSIMHU PEUYEBON JEATEIILHOCTH TPUMEHUTENBHO K cdepe OBITOBON u
npogecCHOHaTHPHON KOMMYHHKAIINN, OCHOBAMH ITyOJIMYHON peyH;

- OCHOBaMH pedeprupOBaHUs W aHHOTUPOBAHHS JINTEPATYPhl HA M3Yy4aeMOM HHOCTPAHHOM
A3BIKE.

3. KpaTkoe conep:kaHue TUCHUILINHBI:

Beenenue. Ilpeamer u ponb mHOCTpaHHOTO s3bika. KpaTkue mcTropuyeckue cBeAeHUS 00
U3y4aeMOoM S3bIKe. 3a7aui U MECTO Kypca B OJIrOTOBKE OakanaBpa TEXHUKU U TEXHOJIOTUU.

Mooynws 1. LI pammamuueckue mpyoHocmu u3yuaemozo A3vlka.

1.1 JIuynbie, npuTAKATENBHBIC U IPOUYNE MECTOMMEHUS.

CripsikeHHe I1aroja-cBs3KHy.

W3menenue rnarosna-cBsi3ku B (opmax HacTosuiero BpeMeHu. OOpazoBaHUE pa3IUYHBIX
BHUJIOBPEMEHHBIX (OpM C TIOMOIIBI0 Tiarojia-cBs3ku. OOpazoBanwe W ymnorpeOsenune Gopm
MaCCUBHOTO 3ayiora. M3MeHeHue riarosia-cBA3Kd B pa3inyHbIX (popMax Impomiennero u 0yaymero
BpeMeHH. [ marosi-cBsi3ka B OTPUIIATENBHBIX TPEATOKEHUSX.

1.2 Topsiok cioB B npeanoxkeHuu. [IpsMoil mopsioK CJI0B YTBEPAUTEIBHOTO MPEII0OKEHHUS
B Pa3NUYHBIX BHUAOBPEMEHHBIX ¢opMax. VI3MeHeHue TOpsAKa CJIOB B  BOMPOCUTENBHBIX



npeioxkeHusX. [lopsaok CIoB M MOCTPOCHHE OTPHULATEIBHBIX MPEANOKEHUN. DMdaThueckue
KOHCTPYKIHUH.

Mooyne 2. ||. Umenue memamuueckux mexcmos:

2.1. Beenenue B cueliaibHOCTb.

2.2 1.11. Menuenees.

2.3. PXTY um. JI.1. Menneneena.

[TonsTe 0 BUAax uTeHuUs Ha puMepax TekcToB o Xumuu, /[ U. Menoeneeee, PXTY um, /1. H.
Menoeneesa.

AKTHUBH3AIMS JIGKCUKHU IPOYNTAHHBIX TEKCTOB.

Mooyns 3. Il.Ilpaxmuxa ycmuotl peuu no memam:

3.1. «['oBopuM 0 cebey.

3.2. «B ropoge».

3.3. «PaiioH, T1€ ST KUBY».

MoHosnoruueckast pedb 1o TeMe «o cedey.

Mooy 4. |. [ pammamuueckue mpyoHOCmu u3yuaemozo A3vlka.

4.1. Nuadunutu. Popmbl mHOUHHUTHBA. [IpomomkeHHBId W Tep()EKTHBIA WHOUHHUTHUB.
Oynkuun MHGUHUTHBA B NIpeuioxeHnn. O0pa3oBaHue U ynoTpediieHne NHOUHUTUBHBIX 000POTOB
TUIA «CJIOXHOE TOJUIeKaIlee» U «CI0KHOE JOMOoJHeHHe». BapuaHnTel nepeBoja MHPUHUTUBHBIX
000pOTOB Ha PYCCKUH SI3BIK.

4.2. BugoBpemenHbsle (opmbl TharonoB. OOpazoBaHuWE TPOCTHIX, MPOJOKEHHBIX,
nepheKTHBIX U NepPEeKTHO-TIPOIOKEHHBIX BpeMeH. BorpocuTenbHble IPeyIoKEHHUs B Pa3ITUUYHBIX
BpeMeHax. OOpa3oBaHue OTpUIATEIbHBIX (POPM II1aroja B pa3InYHbIX BpeMeHax.

Mooynw 5. . Hzyuarowee umenue HAYUHO-NONYIAPHLIX MEKCMO8 NO  BbIOPAHHOU
cneyuanrbHOCmu.

[IpuMmepHas TeMaTHKa TEKCTOB:

5.1, «Xumuueckasi TEXHOJIOTUS U HAYUHBIE METOBD».

5.2. «XUMHUYECKOE TPEATPUATHLC.

Mooynw 6. |l. IIpakmuxa ycmuoti peyu no meme:

6.1. «CtyneHueckas KU3HbY.

6.2. «XuMusi, U3MEPEHHS B XUMUYECKON TEXHOJIOTHUN.

Mooy 1. 1. I pammamuueckue mpyoHOCmu U3yuaemozo A3vlKa.

7.1. Ilpuyactus. [lpuvactus HacTosmero W mporreamero BpeMeHu. Ilepdextasie Gpopmbl
npu4acTvs. MecTo Nnpu4yacTuil B NpeMIOKEHUU. Pa3inuHble BapuaHThI IEpeBOJA IIPUYACTHM HA
pycckuii si3bIK. [IpraacTHBIE 000POTHI M MPUEMBI UX TTEPEBOIa HA PYCCKHUM S3bIK.

7.2. CocnaratenbHoe HakiaoHeHue. DOpMBI cociaraTelbHOr0 HAKJIOHEHHS B H3ydaeMOM
s3bIKe. MoalbHbIE TTIarojIbl U MX UCTIOIb30BAHKE B MPEATIOKEHUAX B COCTIAraTeIbHOM HaKIIOHECHHH.
Tumsl yCIOBHBIX MpeiokeHnid. BapuaHTel mepeBoia NpeiioKEeHH B cocnaraTeIbHOM HaKJIOHEHUN
U YCJIOBHBIX MPETIOKEHUH.

Mooyns 8. ||. 3zyuarowee umenue mexcmog no memamuxe:

8.1. «Xumuueckas 1abopaTopus.

8.2. «M3MepenHns B CrieUaNbHOM Ta00paTOpHm».

Mooyns 9. lIl.Ilpaxmuxa ycmuoti peuu no memam:

9.1. «Ctpana u3y4aeMoro si3bIKay.

9.2. «IlpoBeneHue 1e10BOI BCTPEUH».

9.3. «3akiroueHue KOHTPAKTa.

4. O0bem yueOHOH TUCHUIJIMHBI



O0BeM

Buabl yueOHol padoThI B 3auerHbIx B akanem.
eIMHULIAX gacax
Oo6masi Tpy10eMKOCTh TUCIHILIMHBI M0 Y4e0HOMY IUIaHY 8,0 288
AyIuTOpHBIE 3aHATHS: 2,22 80
Jlexumnm (Jlek) - -
Jlaboparopubie paboTs (JIab) - -
[Ipaktuueckue 3anstus (113) 2,22 80
CamocrosiTesibHas padora (CP): 4,78 172
Buja KoHTpOJISA: K3aMeH 1,0 36
B ToM umcJie mo cemecTpam:
1 cemecTp
O01as TpyA10eMKOCTh AUCHUIIMHBI B ceMecTpe 4.0 144
AyIUTOpHBIE 3aHATHS: 1,33 48
Jlexumu (Jlek) - -
JlabopaTtopHbie paboTs (J1ab) - -
[Ipaktuueckue 3ansatus (I13) 1,33 48
CamocrosiTesibHas padora (CP): 2,67 96
Buj KOHTpoOJISA: 3a4eT ¢ OLleHKOi - -
2 cemecTp
O0mas Tpya10eMKOCTh IUCHUILIUHBI B ceMecTpe 4,0 144
AyIuTOPHBIE 3aHITHS: 0,89 32
Jlexuuu (Jlek) - -
JlabopaTtopusie padoTs (JIad) - -
[paxruyeckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,11 76
Bujx KOHTpOJIS: IK3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«®uaocopusn» (b1.b.2)

1. Heap AMCHUNIUHBI — CHOPMHUPOBATH Y CTYJACHTOB KOMIUIEKCHOE MPEICTAaBICHUE O POJIU
u Mecte punocoun B CUCTEME TYMAaHUTAPHBIX, COIIMABHBIX U €CTECTBEHHBIX HAYK, TO3HAKOMHUTH
uX ¢ ocHoBamMH (uimocockoro 3HaHUS, HEOOXOAUMBIMH JUIsI PEIICHUS TEOPETHUYECKUX U
NPaKTUYECKHX 3a/1a4.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
JMOJIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO HCIIOJB30BaTh OCHOBBI (UIOCOPCKUX 3HAHWK i1 (popMUpOBaHUS
MHpoBo33peHueckoit mozurmu (OK-1).

3uams.

- OCHOBHOE COZICp)KaHUE TJIaBHBIX (HIOCOPCKUX IIKOJI W HANpaBlICHUH, MpeacTaBuTeneit
ATUX ILIKOJI, CBSI3b U pa3indue ux GuiuocohCcKux uae, cBA3b UCTOPUKO-PHIOCOPCKUX KOHIICTIIHUI ¢
COBPEMEHHBIMHU NPOOJIEeMaMy HHIUBUIYIbHON M OOIIECTBEHHOW KHU3HH.

Ymemy:

- MOHMMATh W AaHAJU3UPOBATh MHUPOBO33PEHUYECKUE, COLMAIBHBIE U WHIUBUIYaJbHBIC
po0OJIeMbl COBPEMEHHOM KU3HMU;

- TPAaMOTHO BECTU JUCKYCCHIO, apTYMEHTHUPOBAHO OTCTAMBATh CBOIO MO3UIIUIO 110 3HAYMMBIM
dunocopckum mpodreMaM COBPEMEHHOM JKHU3HHM, OMUPAsCh HAa HApaOOTaHHBII B HCTOPUU
dunocopun matepuai;

- IPUMEHSATH MOJTy4YeHHbIE PHIOCOPCKUE 3HAHUS K PEIICHUIO TPO(eCcCHOHATIBHBIX 3aay.

Bnaoemy:

- TIPE/ICTABJICHUSIMHU O (PHUIOCOPHUH KaK HAyKe M CHCTeME IIEHHOCTEH, ee MecTe B CHCTEME
TYMaHUTapHOTO 3HAHHUS;

- OCHOBaMH# (Ppri10cO(CKOTO MBILIICHUS;

- KaTeropHallbHbIM anmnapaToM W3y4aeMoi TUCHUILUIUHBL, GUI0COPCKUMU METOIaMU aHATIN3a
pa3INyYHbIX MpoOeM, HaBbIKaMu (priocockoi KyIbTyphl M1 BBIPAOOTKHA CHCTEMHOTO, 1IEJIOCTHOTO
B3IJI51/1a HA JCHCTBUTEIHLHOCTh U MECTO XUMHH M XUMHUYECKOW TEXHOJOTHH B 1IEIOCTHOM KapTHUHE
MUpa.

3. KpaTkoe cogepkaHue TUCHUILINHBI:

Beenenne. ®unocodus, ee MpOUCXOKICHUE U POJIH B OOIIIECTBE.

Mooynv 1. OcrosHvie ¢hunocoghckue wkonwl.

Antnunas ¢unocodus (mocoxkpatuku, copuctsl, Cokpat, Jlemokpur, [lmaron, Apucrorens,
AJUTMHUCTHYECKU-pUMCKas Gpunocodus). OCHOBHBIE MPOOIEMBI CPeTHEBEKOBON (PHIIOCOMUHN U STTOXHU
Bospoxaenus. @unocopuss Hosoro Bpemenu (XVII — XVIII BB.) Wnpeonorus ITpocBereHus.
Hewmenkas knaccudeckas ¢uinocodus. Pycckas gpunocodpus XIX — XX BB. OCHOBbI MapKCUCTCKON
¢unocopun. OCHOBHBIC HANPaBJIECHUS COBPEMEHHON (pHIIOCODUH.

Mooyns 2. @unocoghckue konyenyuu ObIMus U NOZHAHUSL.

[Ipo6nema OwiTuss B wmcropuu ¢uinocopuu. [loHATHS MaTepUaTBLHOTO W HWIACATHHOTO.
OcHoBHBIE (unocOo(CKHE HAMpaBICHUS: MaTepHaIN3M H uieanu3M. [IpuHOUN TI00aBHOTO
3BOJIIOIMOHN3MA B COBPEMEHHOW HAYYHOU KapTUHE MHPA.

Konuenmuu npoctpaHcTBa 1 BpeMeHHU B UCTOpUU (HUocoduu U HayKU.

[Ipoucxoxaenue cosHanus. Ponb Tpyaa B IpOUCX0XKIEHUN CO3HaHUA. Mneanuctuueckue u
MaTepUaIuCTUYeCKre KOHIenuu co3Hanus. Co3Hanue u Mo3r. Co3HaTeabHOe U 0eCCO3HATEeNbHOE.
CozHanue u s3bIKk. Co3HaHNE U CAMOCO3HAHUE.



Konnenmuu raoceooruu B BICTopuu puinocouu: CeHCyanusM, palluoHaIN3M, CKENTUIIN3M,
arHOCTHIIN3M, KOHUEMIUS BPOKIECHHBIX UJeH, anpuopusM. JluanekTuka No3HaHMs: YyBCTBEHHOE U
parrioHanbHoe. OCHOBHBIE TEOPUU UCTHHBI.

Mooyns 3. IIpobremul yenosexa 6 ghunocoguu.

Uenosek kak mpeamer (umocodekoro ananmza B ucropun unocopuu. [Ipoucxoxnenue
YeJI0OBeKa: MPUPOTHBIC U COLUATBHBIC YCIOBUS AaHTPOIIOCOIIMOTeHEe3a. bHOIornyeckoe u ConuanbHOe
B 4eNloOBeKe. IHIUBHI, HHIUBUY ATbHOCTD, JIAYHOCTb.

CMBICKT XKM3HM W TIpeIHa3HaueHUe dYelioBeka. JKu3Hb, cMepTh, OeccMmeprue. JIBMKEHHE
HEHACHJIUS, €r0 PoJib B cOBpeMeHHOM xu3HU. Llenu u nenHoctu. CBo6oAa BOIU U OTBETCTBEHHOCTh
andHOCTH. HpaBcTBEHHBIE, peTUTHO3HbIE, SCTETUYECKHE IEHHOCTH.

Mooyns 4. @unocoghusi ucmopuu u odwecmaa.

UenoBek B cuCTEME COLMATBHBIX CBsized. JIMUHOCTH U Macchl, CBOOOa M HEOOXOAUMOCTD.
Ouocodust uctopuu: GopMaIMOHHAS U IUBIIN3AIMOHHAS KOHIIEIIIUU HCTOPUYECKOTO PA3BHUTHS.
[IporpeccucTckre W IMUKIMYECKHE MOJETH pa3BUTUA. [ ToOanbHBIE MPOOIEMBI COBPEMEHHOCTH.
Konuenius ycTOWYUBOrO pa3BUTHS U CIICHAPUH Oy AYIIETO.

O6mectBo u ero ctpykrypa. CoruanbHasi, TOJIUTAYECKAsT M JyXoBHasi cepbl OOIIeCTRa.
Konnenmu rocyaapctBa B uctopuu ¢Gpuinocockoid MeIciu. ['pakiaHckoe 0o0IMEecTBO U MPABOBOE
roCcyAapcTBO.

Mooy 5. @unocogckue npodaremvl XUMUU U XUMUYECKOU MEXHOI02UU.

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4dHOTO 3HAHUS, €T0 METOJIbl U (HOPMBI.
HayuHble peBostonny ¥ CMEHA THIIOB PallMOHABHOCTH. Hayka B coBpeMeHHOM MHpe. DTHKA HAYKH
¥ OTBETCTBEHHOCTH YYECHOTO.

[IpoGnema cooTHOmeHUsT Haykd © TeXHUKH. COIMAbHBIC TOCIEACTBHS HAyYHO-
TEXHHYECKOTO Tporpecca. DTUIECKUE U IKOJIOTUICCKIEC HMITCPATHBBI PA3BUTHUS HAYKH U TEXHUKH.

MecTo XMMHH B CHCTEME €CTECTBEHHBIX Hayk. OCHOBHasl MpoOJieMa XMMHH KaK HayKd H
npousBojcTBa. Llenn u 3amaun xumudeckoi TexHonoruu. Crnenudpuka XUMHUKO-TEXHOJIOTHYECKOTr0
3HaHUA: QyHAAMEHTaJIbHOE U MPUKIATHOE, SMIIUPUIECKOE U TEOPETUUYECKOE.

4. O0bem yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auetnbIx B akanmem.
CIMHUIIAX gacax

Oo6masi Tpy10eMKOCTh JUCHUIJIMHBI 10 Y4e0HOMY MJIaHYy 5,0 180
AyIuTOPHBIE 3aHITHS: 1,33 48
Jlexumwm (Jlek) 0,89 32
JlaGopatopusie pabots (J1ab) - -

[Ipaktuueckue 3anstus (113) 0,44 16
CamocronTesnnsHasi padora (CP): 2,67 96
Bujx KOHTpOJIS: IK3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Hctopus» (b1.B.3)
1. Heap AucuMmIMHbI — OPMUPOBAHUE Y CTYIEHTOB KOMIUIEKCHOTO MPECTABICHUS O POIIU
U MeCTe€ HCTOPUU B CHUCTEME TYMaHUTAPHBIX M COLMAIBHBIX HAYK, KYJIbTYPHO-UCTOPHUECKOM
cBoeoOpazun Poccum, ee Mecre BO BCEMHPHO-HCTOPUYECKOM TMpoiiecce, 00 OCOOCHHOCTSIX U
OCHOBHBIX »JTamax eé HCTOPUYCCKOI'O pa3BUTHA; BBCACHHUC CTYACHTOB B KpPYI' HCTOPUUYCCKHUX
mpo0JIeM, CBA3aHHBIX ¢ 00JaCThI0 OyayIel mpodecCHOHAIBHON AeSTEILHOCTH.

2. B pe3yabTare u3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
HOJIKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO AHAJIM3UPOBAaTh OCHOBHBIE ATallbl U 3aKOHOMEPHOCTH HCTOPUYECKOIO
pa3BuTHs o01IecTBa i popMupoBanus rpaxaanckoi mosuiwn (OK-2).

3uams:

- OCHOBHBIE HaIpaBJICHUs, TPOOIEMBI M METOIbI UCTOPUIECKON HAYKH;

- OCHOBHBIE 3TaIlbl U KJIIOUEBbIE COOBITHS UCTOpUU Poccuu U Mupa; 0COOEHHOCTH pa3BUTHUS
POCCHUICKOT0 TOCYIapCTBA, BBIIAIOIINXCS IeATeNIe 0TeUeCTBEHHOM U BCEOOIIEH UCTOPHUH.

Ymemn:

- COOTHOCHUTb OOIIME MCTOPUYECKHE IMPOLECCHl U OTHCNIbHBbIE (DAKTHI; BBISBIATH
CYILIIECTBEHHBIE YE€PThl HCTOPUUECKUX MTPOLIECCOB, SIBICHUH U COOBITHI; aHATM3UPOBATH COLUAIIBHO-
3HaYMMBbIE NTPOOJIEMBI;

- (hopMynTUpOBaTh U APTyMEHTUPOBAHO OTCTaWBaTh COOCTBEHHYIO MO3UIUIO 10 Pa3IMYHBIM
npobjaemMaM UCTOPHUH.

Bnaoemy:

- IpeACTaBIECHUSIMU 00 UCTOPUU KaK HayKe, €€ MECTE B CUCTEME T'YMaHUTAPHOTO 3HAHMUS,

- IpeICTaBIECHUSIMU 00 OCHOBHBIX 3TallaXx B UCTOPUHU YEJIOBEUYECTBA U UX XPOHOJIOTHUH;

- KaTeropuaabHO-TNIOHSATUHHBIM allapaToM U3y4aeMoW AUCHUIUINHBL

- HaBbIKAMM aHaJIN3a UICTOPUYECKUX UCTOYHHUKOB.

3. KpaTkoe coep:kaHue JMCHUTILIHHBI:

B conepxanue kypca BKJIIOYAeTCs MMOHATHE 00 MCTOPUM KaK HayKe, 0 €€ MecTe B CUCTEME
COLMAIbHO-TYMaHHUTAPHBIX HAYK, U3JIaratoTCcs OCHOBBI METO/I0JIOTUU HCTOPUYECKOM HAYKH.

PackpbiBaeTcs copepikaHue M 00Ias XapaKTepUCTHKA OCHOBHBIX ATANOB OTEYECTBEHHOMN
uctopur. Hauwano poccuiickoili rocyaapctBeHHocTu. KueBckass Pycb. OTHOKyNbTypHBIE U
COLIMAIBHO-TIOJINTUYECKUE IIPOLIECCHl CTAHOBJICHUS POCCUMCKON TocyaapcTBeHHOCTH. [IpuHsATHE
XPUCTHAHCTBA.

Pycckue 3emmm B Xl — nawane XVI BB. OOpaszoBanme Poccmiickoro rocymapcrsa, €ro
uctopuueckoe 3Hadenue. Poccus B cepenune XVI — XVII BB.

Poccuiickoe rocynapctso B XVIII Beke — Beke MoaepHu3anuu U mpocBemeHus. Pedopmer
[etpa | kak nepBasi MOMBITKA MOJIEPHU3ALIUH CTPaHbI, €€ ocobenHoctu. @opmupoBanue Poccuiickoi
umnepur. OCHOBHBIE HANpAaBJICHUS «EBPOIEU3AIMN» CTPAHbI. DBOMIONNS COLUAIBHON CTPYKTYPHI
oOuiectBa. [lanpHeliniee pacmupenue rpanul Poccuiickoil uMmepuu.

Poccus B XIX cronerun. IlpombinuieHHslii nepeBopor B EBpome um Poccum: oOmiee u
ocobeHHoe. Baxueimme ycmoBus nepexonga Poccum k MHIyCTpUaTbHOMY OOIIECTBY — PEIICHHE
KPECTBSHCKOI0 BONPOCAa M OIPaHUYEHHUE CaMOEp:KaBUA. JMUTENBbHOCTh, HENOCIEI0BATEIbHOCTb,
IUKJIMYHOCTh Tpolecca OypkyasHoro pedopmupoBanus. Ponb cyObekTHBHOro (axkropa B



npeonosieHnu oTctaBanHusa. Pedopmel XIX Beka, ux 3HaueHue. OOmecTBeHHbIe ABMKEHU B XIX
BEKE.

Poccust B Hayanme XX Beka (1900 — 1917rr.). OCOOEHHOCTH COIMATbHO-3KOHOMHUYECKOTO
pa3Butusi Poccuu B Hauane XX Beka. OObeKTHUBHAS MOTPEOHOCTH MHAYCTPHATBLHON MOJEPHU3AINH
Poccun. CoorHomenune noiaurnueckux cuil B Poccum B Hawanme XX Beka. Hapacranue kpusuca
camozepxkaBus. llepBast poccuiickas peomonusa. OOpa3oBaHHE MOTUTHYECKUX MApPTHM.
l'ocynapctBennas nyma Hadana XX BeKa KAk IEpPBBIM ONBIT POCCHKMCKOrO IapiiaMeHTapHu3Ma.
CronbimuHckas arpapHas peopma. [lepBas mupoBas BoiiHa u yuactue B Hell Poccun. deBpanbckas
peBoronus 1917r. 1 KOpeHHbIE U3MEHEHUSI B TTOJIMTUYECKOM JKM3HHU CTPAHBI.

dopMupOBaHUE M CYIIHOCTH coBeTckoro crpos (1917-1991rr.). IloaroroBka u mobema
OxT1a06pbckoro BoopykeHHoro Bocctanus B [lerporpaze. Il Beepoccuiickuii cvezn CoBeTOB U €ro
pelieHrs. DKOHOMHUYECKass M COLUalbHas TOJUTHKA OONbIIeBUKOB. ['pakgaHckas BoOilHa H
uHocTpaHHast wuHTepBeHuus. Cynpba u 3Hauenme HOIla. VYTBepkaeHue oxHONMAPTUHHON
nonutuaeckor cucrembl. O0pazoBanne CCCP. I[Tonmutudeckas 6opb0a B MapTHH U TOCYAPCTBE.
CCCP B ronsl nepbix msatmiietok (korer; 20-x rr. — 30-e rr.). @opMupoBaHue peXxuMa JTUIHOU
Biactu CrajnuHa ¥ KOMaHAHO-aIMUHUCTPAaTUBHON CHCTEMBI yIpaBieHUs rocygapcTBoM. BaemHss
nosmtuka CCCP B 20-30-¢ rr. CCCP Bo BTOpOi#l MupoBoii u Benukoli OTeuecTBEHHOU BOWHE.
N3MeHeHne COOTHOIICHUS CUJI B MUPE TIOCJIE BTOPO MUPOBOM BOMHBI. Hauanno «Xo0101HO0M BOMHBD).
Tpyanoctu mnocneBoenHoro pa3sutus CCCP. VikecroueHWe MOMUTHYECKOTO pEeXHUMa U
UC0JIOTrHYeCcKOro KOHTpouis. [ombITku 0OOHOBIEHHS «TOCYJAPCTBEHHOTO COLMANM3May. XX Chbe3Jl
KIICC u ocyxzaenue KynpTa tnuHocTd Cranuna. «OTTenenb» B JyXOBHOM chepe. DKOHOMUYECKHE
pedopmbl cepenuabl 60-X r00B, MPUUMHBI UX He3aBepllIeHHOCTH. HapacTaHue KpU3HCHBIX SIBICHHUH
B coBerckoM obmiectBe B 70-¢ — cepeanne 80-x romoB. Buemnss nonmurtuka CCCP B xonme 60-x
Havane 80-X Ir.. OT paspsaku K OOOCTPEHHIO MEXIyHapomHOH oOctaHoBkH. «IlepecTpoiikay:
CYIIHOCTb, IEJIH, 3aJa41, OCHOBHBIE 3Tarbl, pe3yibTathl. Pacnmag CCCP. O6pazoBanue CHI'.

CraHOBIIeHHEe HOBOW pOCCHUHCKOW rocymapcTBeHHOCTH (¢ 1991- mo Hacrosiee Bpems).
JIuGepanbHast KOHIETIUS POCCUUCKUX pedopM: TIepexo K PbIHKY, (hOPMUPOBAHKE TPaKIaHCKOTO
oOmiecTBa 1 MpaBoBOro rocynapctsa. «lllokoBas Tepanus» skoHOMHYECKUX pedopm B Hauane 90-x
ronoB. Koncturyuuss Poccuiickoit @enepamuun  1993r. MexHauMoOHaIbHbIE  OTHOLICHUS.
[omuTnueckue mapTuu u o0IIECTBEHHBIE ABIKEHHU Poccun Ha coBpeMeHHOM 3Ttane. Poccust Ha myTtu
MozepHH3anuu. Poccus B cucteMe MUPOBOM SKOHOMUKHU U MEXIYHAPOIHBIX CBS3EH.

OO01mmast Tpy10eMKOCTh JUCIHUILTUHBL: 4 3a4eTHBIC eqUHUIBL. 3 HUX aymuTopHas Harpy3ka 48
gacoB (JIeKnuii 32 yaca, MpakTUICCKUX 3aHIATHI — 16 gacoB), camocrosTenbHas padbora 60 gacos.
dopma OTYETHOCTH — IK3aMEH.



4. O0bem y4eOHOH TUCHHUIJIMHBI

O0beMm
Buabl yueOHol padoThI B 3ayeTHBIX B akanem.
SAUHUIIAX gyacax

OO0mast TpyA0EMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIAHY 4,0 144
AYyIUTOPHBbIE 3aHATHUS: 1,3 48
Jlexumnm (Jlek) 0,9 32
Jlaboparopusie paboTs (JIab) - -

[Mpaktuueckue 3ansatus (I13) 0,4 16
CamocrositesibHas padora (CP): 1,7 60
Pedepar 0,6 20
[TonroroBka K KOHTPOJILHBIM paboTaM 0,3 10
CamocTosTepHOE U3yUYEHHE PA3/IeI0B JUCITUILUIMHBI 0,8 30
Buja koHTpOJISI: IK3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Pusnyeckas KyJabTypa u copm (b1.5.4)

1. Heas aucumnauHbl «®Pusznyeckas KylbTypa U CHOPT» COCTOMT B (POpMHpPOBAHUU
MHUPOBO33PEHUS U KYJIbTYPhl JUUYHOCTH, TPAXKIAHCKOW MO3UIIMHU, HPAaBCTBEHHBIX KaueCTB, YyBCTBa
OTBETCTBEHHOCTH, CAaMOCTOSITEIbHOCTH B MPHUHATHH pEIICHUH, CHOCOOHOCTH HCIOIb30BaTh
pazHooOpa3Hbie PopMbl PU3NUECKON KYIBTYPBI, CIIOPTA U TypU3Ma JJIsi COXPAHCHUS W YKPETUICHHS
CBOCTO 3JIOPOBBS M 3J0POBBS CBOMX OJU3KMX B TOBCEIHEBHON XW3HU M TPOPECCHOHATHHOU
JIEITENIHLHOCTH.

2. B pe3yabTarte n3y4eHusi JUCHUIUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
JOJIKEH:

Obnadoams crenyrOMUMUA KOMIETEHIIHSIMHE:

- CIIOCOOHOCTH K caMoopraHu3anuu u camooodpaszosanuio (OK-7);

- CIOCOOHOCTH UCTIONB30BaTh METOJIBI M CPENICTBA (PU3NUECKON KYyIbTYPHI ISl 00eCTICUeHUS
TIOJTHOLIEHHOH colManbHOi u npodeccronanbHou nesireaproctd (OK-8);

3uamo:

- HAYYHO-TIPAKTHYECKHE OCHOBBI (PHM3UUECKON KyIbTYPBI, CIOPTA, TYPU3Ma U 3I0pOBOTO 00pa3a
JKM3HH;

- COIMAIIbHO-OMOJIOTUYECKHE OCHOBBI (PM3HUECKOM KYJIBTYPHI U CIIOPTA;

- BIIMSIHUE O3JI0POBUTENBHBIX CUCTEM (PH3UUECKOTO BOCHHUTAHUSA HA YKPEIUICHHE 3[I0POBBS,
npodUIaKTUKy TpodeCCHOHATBHBIX 3a00I€BaHMI U BPEIHBIX TPUBBIYCK;

- CIIOCOOBI KOHTPOJISL M OLICHKH (PU3UYECKOTO PAa3BUTHUS U (PU3MUECKON OATOTOBICHHOCTH;

- MpaBWIa W CIOCOOBI TUTAHUPOBAHHS WHAWBUAYATbHBIX 3aHATUN Pa3NAYHON IIEJIEBOM
HATPaBJICHHOCTH;

- HCTOpUIO (DM3WUYECKOH KYJIbTYphl W CIIOPTa, WMETh MPEACTABICHUE O 3HAYUMBIX
CIIOPTUBHBIX COOBITUSAX HE TOJIBKO CBOSH CTPaHBI, HO U MHPOBOTO YPOBHS; BAKHECHUIIINE TOCTHKECHUS
B 00J1aCTH CIIOPTA;

- cnoptuBHble Tpamuiuu MXTHU-PXTY wum. .M. MenneneeBa, MOMHUTh O MOJBHUIaxX
CIIOPTCMEHOB B rojisl Benukoit oredectBeHHoM BoiHbI 1941-1945 rr.

Ymems:

- CaMOCTOATEIBHO 3aHUMAThCS (PU3MUECKON KyJIBTYPOH U CIIOPTOM;

- OCYUIECTBIIATh CAMOKOHTPOJIb 32 COCTOSHUEM CBOETO OpraHu3Ma M coOI0JaTh MpaBHIia
TUTHUEHBI U TEXHUKU 0€30IMacHOCTH;

- moaOupaTh MHIMBHIYAIbHBIE KOMILIEKCHI IO 030POBHTEILHON U (PU3MIECKOH KYJIbTYypeE,
0 pa3JIMYHBIM BUJIAM CIIOPTA;

- OCYLIECTBISATH TBOPYECKOE COTPYJHMYECTBO B KOJUJIGKTHBHBIX (opMax 3aHATUI
¢u3nuecKoil KyJabTypoil.

Bnaoemy:

- CpenCTBaMH M METOJAaMH YKPEIUICHUS WHAMBHUIYaJIbHOTO 3/I0POBBs, (U3NIECKOTO
CaMOCOBEPIIICHCTBOBAHUS;

- TOJDKHBIM YPOBHEM (PM3UUECKON MOATOTOBICHHOCTH, HEOOXOANMBIM /ISl KAYE€CTBEHHOTO
yCBOEHHS Po(heCCHOHATBHBIX YMEHHUI 1 HaBBIKOB B IIpoIecce 0OyUeHHs B By3€, Ul 00ECTICUEeHHS
TIOJTHOLIEHHOM COLMaNbHON M TPO(ecCHOHATBHONW AEATENBHOCTH TIOCIE OKOHYAaHUS Y4eOHOTro
3aBEICHUS.



3. KpaTkoe coep:kanue IMCUUIIHHBI:

JucrmmnHa (Moxynu) mo «Pu3u4ecKkoil KyJlbType M CHOPTY» peaau3yloTcs B paMKax
OazoBoii wactu bnoka 1 «/lucrumiuuel (Momymm)» mporpamMmbl OakanaBpuaTa B oObeme 72
aKaJIeMHUYCCKHUX 4acoB (2 3a4eTHbIC €AUHUIIBI) TIPH OUHOU (hopme 0OyueHus.

[Mporpamma paccunTaHa Ha H3y4eHUE TUCIUIUIMHBI B TEYEHUE ABYX cemecTpoB (1-ro u 6-10),
IpEoiaraeT, 4To 00y4aronmecs UMEIOT TEOPETHUECKYIO M MPAKTHYECKYIO MOATOTOBKY B 00J1aCTH
«Pu3nyeckas KyJabTypa U CIIOpT».

Pa3nesbl AMCHUTIJIMHBI M BUABI 3aHATHI

Monayn| HazBanue momyss Bcero Yacos
ek MII3  [[IIIPIT KP
1. [Ipenmer «@Puszmueckas KynpTypa u 18 2 6 9 1
cnopt». Uctopus ®KuC
2 OcHOBBI 3710pOBOTO  OOpasza >km3Hy 18 2 6 9 1
(302K)
3 buonornueckne oCHOBBI (HU3HUECKOM 18 2 6 9 1
KyJIBTYpBI U CIIOPTa
4 [IpodeccronanpHO-NpUKIaHAS 18 2 6 9 1
¢u3uueckas KyJibTypa U CIOpT
1aCOB 72 8 24 36 4

Kaxnblii MOLy/1b IPOrpaMMBbI HMeeT CTPYKTYPY:

- JIGKIIUU WJIM TEOPETHUECKUH pa3elt;

- MPaKTUYECKUH pa3ziell, COCTOUT U3: METOAUKO-pakTudeckux 3aHsatuil (MII3) u ydyeOHo-
TPEHUPOBOYHBIX 3aHATUH (ITpodeccuoHaTbHO-TIPUKIIaHas Gpusnueckas moaroroska, [1I1PIT);

- KOHTpoJbHBIN pazzaen (KP).

Teoperuvecknii pasgea (GoOpMHUPYET CHCTEMY HAYUYHO-TIPAKTUYECKUX U CHEIUATBHBIX
3HAHUN, HEOOXOAMMBIX JUIl TOHUMAHUS IPUPOIHBIX U COLMATIBHBIX MPOLIECCOB QYHKIIMOHUPOBAHUS
¢usznyeckoil KyJabTyphl OOIIECTBA W JIMYHOCTH, YMEHHS HX aJalTUBHOTO TBOPYECKOTO
UCIIOJIb30BaHUSL UIsl JIMYHOCTHOTO M MPOQECCHOHATBHOIO Pa3BUTHS; CAMOCOBEpPUICHCTBOBAHUSA,
OpraHM3ali 30pPOBOrO0 00pa3a JKU3HH TPU BHINOTHEHUH Y4YeOHOH, Npo(deCcCHOHATBHOU W
COIIMOKYJIbTYPHOU JI€ATEIbHOCTH.

MeToauKO-IPAKTHYECKHE 3aHATHS IPEAYCMATPUBAIOT OCBOEHUE OCHOBHBIX METOJOB U
croco0oB (OPMHPOBAHUS YUEOHBIX, NPOPECCHOHATBHBIX M JKU3HECHHBIX YMEHHH U HaBBIKOB
cpeacTBaMu (PU3UUECKOM KyIbTYphI U CIIOpTA.

Ha meToauko-npakTH4ecKux 3aHITUSX YIeIseTcs BHUMaHUE:

- OCHOBHBIM IIp0O0JIeMaM CLIOPTUBHOW TPEHUPOBKU;

- BIMSIHUIO (DU3UYECKUX YNpakKHEeHUH Ha (GOpMHpOBaHHE MPOPECCHOHAIBHBIX KAaYECTB
OyIylIero crenuanucTa U JMYHOCTH 3aHUMAIOILEroCs;

- BO3JICHCTBUIO CPEACTB (PU3MUECKOTO BOCITUTAHHS HA OCHOBHBIE (PH3UOIOTUYECKUE CUCTEMBI
Y 3B€HbS OMIOPHO-/IBUTATEIBLHOTO amnmnapaTa 3aHUMAaIOIIerocs;

- BOIIpOCaM IIPOBEJEHUSI COPEBHOBAHMM (IIpaBHJIa COPEBHOBAHMI, CHCTEMa pPO3bITPHILIEH,
orpeniesieHue noodeauresnei, 000py0BaHUEe U UHBEHTAPD).

IIpodeccuoHaIbLHO-MPUKJIAAHASL MOATOTOBKA TPOBOAWTCS C Y4ETOM  OyayIieH
po¢eCCHOHATBLHON IEATEIIEHOCTH CTY/ICHTA.



Y4eOHO-TpEeHUPOBOYHBIE 3aHATUS OA3UPYIOTCS HA MIMPOKOM HUCIIOJIB30BaHUHU TEOPETUUECKUX
3HaHUU U METOJMYECKUX YMEHUN, Ha IPUMEHEHUHU Pa3HOOOPa3HBIX CPeCTB GU3NUECKOM KYIbTYPHI,
CHIOPTUBHOM U TPO(heCcCHOHATEHO-TIPUKIAIHON PU3NIECKON MOATOTOBKU CTYIEHTOB.

KounTpoubnblii pa3aen. Kputepuem ycrnemHocT 0OCBOSHHS Y4eOHOTO MaTepuaia sBIsieTCs
OLICHKA TNPENoJaBaTelsi, YUMUTBHIBAIOWIAS pe2yIApHOCMb NOCeujeHus 00a3amenbHblX YY4eOHbIX
3ansamuil, 3HaHUN TEOPETUYECKOTO pa3jiesa MPOorpaMMbl U BBIIIOJIHEHUE YCTAaHOBIIEHHBIX Ha JIaHHBIN
CEeMEeCTp KOHTPOJIBHBIX TECTOB OOIIEH (PU3UUYECKON M TEOPETHUECKON MOATOTOBKH JIJisi OTAEIBHBIX
TPYIII Pa3JIMYHON CIIOPTUBHOM HanpaBieHHOCTH. KP BXOIUT B MPaKTHUYECKUE 3aHATHS.

4. O0bem y4eOHOH TUCHHIJIMHBI

O06Bem
Buabl yueOHol padoThI B 3auerHbIx B akagem.
eIMHULIAX gacax
OO0mast TpyA0EMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIAHy 2,0 72
AyAUTOpPHBIE 3aHATHS: 2,0 72
Jlexumnm (Jlek) 0,22 8
Jlaboparopusie paboTs (JIab) - -
[Ipaktuueckue 3anstus (113) 1,78 64
CamocrositeanHnas padora (CP): - -
Bua koHTpoOJIS: 3a4er - -
B ToM umcJie mo cemecTpam:
1 cemecTp
Oo6masi Tpy10eMKOCTh TUCIHHIJIMHBI B ceMecTpe 1,0 36
AyIuTOpHBIE 3aHATHS: 1,0 36
Jlexumm (Jlek) 0,11 4
JlabopaTtopubie paboTs (JIad) - -
[Tpaktiueckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): - -
Bua konTpoJs: 3auer - -
6 cemecTp
Oo6mast Tpy10eMKOCTh TUCHHUIJIMHBI B cEMeCTpe 1,0 36
AyIuTOPHBIE 3aHITHS: 1,0 36
Jlexuu (Jlek) 0,11 4
Jla6opaTtopusie padoTs (JIab) - -
[Tpaktuueckue 3ausatus (113) 0,89 32
CamocrositesibHas padora (CP): - -
Buna konTpoJIs: 3auer - -




AHHOTaNus y4eOHOH NPOrpaMMbl JUCHUIJIMHBI
«Martematuka» (b1.B.5)

1. Heab aMcHUMIMHBI — (QOPMHUpPOBAHHE y CTYJEHTOB CHUCTEMBI OCHOBHBIX TOHSATHUH,
UCTIONB3YEMBIX JJISl TIOCTPOCHUSI BAXKHEUIINX MaTeMaTHYECKUX MOJIEJeH, U YMEHUS UCIOIb30BaTh
MaTeMaTHYECKUE METOIBI JISI OMUCAHHSI PA3TTUYHBIX MTPOIECCOB.

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4alOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JMOJIKeH:

Obradamse CIETYIONIMMA KOMIIECTCHITHSIMHE:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCHHUIUIMH B podeccruonanbHoit aesteapHoct (OITK-1).

3namo:

- OoCHOBBI JU(PPEpeHIInaTbHOTO U HMHTETPATBbHOTO HCYHCIEHUs, audQepeHnanbHbIX
YPaBHEHU;

- MaTeMaTU4YeCKHe TEOPHUH U METObI, JIe)KAIIHEe B OCHOBE IMOCTPOCHHS MATEeMAaTHUYECKHUX
MOJICIEH;

- OCHOBBI IPUMEHEHHUSI MaTEMaTHUECKUX MOJIEIEH U METO/IOB.

Ymems:

- BBIOMpATh MaTeMaTHYECKHUE METO/Ibl, TPUTOIHbIE JIJIsl pEIICHUs] KOHKPETHOW 3a/1auH;

- WCIIONIb30BaTh MaTeMaTHUYECKUE TMOHATHS, METOABl M MOJAENHU JIJIsl OMUCAHUS Pa3IUYHbIX
MPOIIECCOB;

- BBISIBJIATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, JIEXKAIME B OCHOBE KOHKPETHBIX MPOIIECCOB;

- HCIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTHUYECKOM 00pabOTKM JaHHBIX;

- IPUMEHATh MaTEMATUIECKHE 3HAHUS Ha MEKIUCIUIUIMHAPHOM YPOBHE.

Bnaoemy:

- OCHOBaMH (YHIAMEHTAJIHHBIX MATEMaTHYECKUX TEOPUH M HABBIKAMH HCIIOJIH30BAHUS
MaTeMaTHYECKOTo anrapara;

- METOJIaMH CTaTUCTUYECKON 00pabOTKH MH(MOpMAITUH.

3. KpaTkoe coep:kanue JUCHUIIHHBI:

1 CEMECTP

Beenenue.

[Ipenmer u Metonsl mareMatuku. OmucaHWe OCHOBHBIX pasleioB Kypca. [IpaBuna wu
TpeOOBaHUS NPU U3YUYEHUU Kypca.

DJIEeMEeHTBI aJaredpsbl.

UucnoBble MHOXeCTBA, KoMmIuiekcHbie uncia. Onpeaenurenu |l u Il mopsiakos. Bekropsr:
OCHOBHBI€ MOHSTHS, CKATSIPHOE, BEKTOPHOE U CMEILIaHHOE IIPOU3BE/ICHUSI BEKTOPOB. AHATUTUYECKAs
reoMeTpus: mpsiMas Ha IIockocTd, kpuble |l mopsoka. Marpuibl: neHCTBUS Hal MaTpHUIAMH,
npuUBeICHUE K CTyleHYyaToMy Buay U Buay ['aycca. Panr marpunsl. O6patHas matpuna. Teopema
Kponekepa-Kanennu. Pemenue cuctem nuHEHHbIX anredpanueckux ypaBHeHUH. CoOCTBEHHBIE
yuciia u BeKTophl. KBagpaTuanbsie GopMBblL.

@®ynknus ogHoi nepemenHoii. llpenen pynkuun. HenmpeposiBHOCTH pyHKIIHH.

Oynkuus. CrnocoObr 3amanust ¢yskmun. [Ipemen ¢ynkmum B Touke. OIHOCTOpOHHHE
npenaensl. [Ipeaens Ha 6eckoHeuyHOCTH. beckoHeuHO Manble 1 0eCKOHEeYHO Oosbie QyHKIINH, UX
CBOICTBa U B3aWMHas CcBA3b. CBoMcTBa mpenenoB. [lepBblii 1 BTOPOM 3aMedaTesibHbIE MPEAEIbI.
HempepbiBHOCT (yHKIIMM B TOYKE M Ha TpoMmexyTke. CBOHCTBA (YHKIIMI, HEMPEpHIBHBIX Ha
otpeskax. Touku pa3pbiBa GYHKIUHN U UX KiIacCU(DUKAIIHSL.



JAudppepennuaibHoe ucunciaeHue GyHKIHUU 0JHOM epeMeHHOM.

[Ipon3BogHass (yHKIMH, €€ TEeOMETPUYECKUH U MexaHudeckuid cmbica. [IpaBuia
muddepennrpoBanus. Tabnuma OCHOBHBIX Mpou3BOAHBIX. Juddepenunan QyHkuuu, ero
NPUMEHEHHUs K TPUOIMKEHHBIM BbhIYMCIIeHUAM. VIHBapuaHTHOCTH (hopMbI iepBoro auddepennnana.
[IpousBonnas cnoxHoit QyHkuuu. duddepeHunrpyeMocts QyHKUUHU: ONpeAeTIeHHE, TEOPEMBI O
cBsi3u AU PepeHInpyEeMOCTH ¢ HETPEPHIBHOCTHIO U C CYIIECTBOBAHUEM NMPOU3BOAHON. OCHOBHBIE
Teopembl nuddepenimansHoro ucuucinenus: Pomns, Jlarpamka, Komm. Ilpasmno Jlomwmrans
(packpbiTe HeompeaeneHHocTel). [IpousBoaHbIE BBICIIUX TOPSAKOB. JIOKANBHBIA 3KCTPEMYM
¢yHkuuu. Heo6xonumble U JOCTaTOUHbIE YCJIOBHS 3KcTpeMyMa. [IpaBuiio uccinenoBanus GyHKIUU
Ha MOHOTOHHOCTB M 3KcTpeMyM. [Ipr3HaKy BBIIYKIOCTH M BOTHYTOCTH (pyHKIMH. Touky neperuoa.
Heo0xoauMoe u noctaToyHoe ycinoBHs meperuda. ACUMNOTOTH (YHKIMH, UX BHUJBI M CIOCOOBI
HaxoxaeHus. OO01as cxema ucciae10BaHus GyHKIUN, TOCTPOEHUE UX IPa(UKOB.

HHTerpanbHoe ucumncjieHne GyHKUUM OJHO NMepeMeHHOi.

[TepBooOpasnast pyukuus. HeonpeaeneHHbI HHTErpal U ero cBorcTBa. Tabauia OCHOBHBIX
UHTErpajioB. MeTo/bl MHTEIPUPOBAHUSA: HEMOCPEACTBEHHOE WHTEIPUPOBAHUE, WHTErPUPOBAHUE
MOJICTAHOBKOM, HWHTErpUpOBaHUWE MO dacTsaM. VHTerpupoBaHWe palMOHAIBHBIX APOOEi.
HHTerpupoBanre HEKOTOPBIX HPPANMOHAIBHBIX U TPUTOHOMETpUYECKUX (yHKIHH. OnpeneaeHHbIH
MHTETrpaj, ero reoMeTpuueckuii cmpici. CBoMCTBa onpeaeaeHHoro narerpaina. ®opmyna Herotona-
Jleiibnuna. Teopema o cpeHeM 3Hau€HUM. 3aMEHA NEPEMEHHON M MHTErpUpOBAaHUE IO YacTsAM B
OINpEACIIEHHOM HWHTerpasie. [IpuinoxkeHusl ONpeeIeHHOr0 MHTErpana K BBIUMCIICHHIO IUIOLIaneh
wiockux ¢uryp. I[loHATHE HECOOCTBEHHBIX HMHTEIPAJIOB: OIPENENICHUs, CBOWCTBA, METOJbI
BBIUHCIICHMSL.

2 CEMECTP

JuddepenunanbHoe ucHuciIeHHe (PYHKIMH HECKOJBKHX IEPeMEHHBIX. JJIeMEHThI
TEOPHH MO,

OyHKIMKA JBYX W Oojiee TEPEMEHHBIX: OIpeesieHre, O00JacTh OmpeeacHus, 00JacTh
U3MEHEHHUs, FeOMEeTpUYecKas HHTepIpeTanys, JuHUK ypoBHs. [Ipeaen ¢pyHkuuu B Touke. YacTHble
npou3BOJHbIE (Ha mpuMmepe GYHKIUU NABYX mepeMeHHbIX). Juddepenuupyemocts (yHKINUN
HECKOJIbKUX NepeMeHHbIX. Jlocratounsle ycnoBus auddepenuupyemoctu. [lonnas npousBoaHasi.
[IpousBonnas cnoxHoW QyHkumu. Ilomuelit nuddepennman. WHBapUaHTHOCTH IOJHOTO
muddepeHnmana. AHATUTHYECKUH NpuU3HaK mnosnHoro nuddepenuuana. JuddepenuupoBanue
(GYHKIMM ONHOM M JIByX NEPEMEHHBIX, 3a/JlaHHOM HesBHO. YacTHBIE NPOU3BOJIHBIE U IOJIHBIE
mudQepeHransl BBICIIMX MOPSAIKOB. TeopeMa O pPaBEHCTBE CMEIIAHHBIX IMPOW3BOIHBIX (IS
(YHKIMU IBYX NepeMEHHBIX ). JIokanbHbIE 3KCTPEMYMBI (PYHKIMH ABYX NEPEMEHHBIX: HEOOXOIUMOE
M JIOCTaTOYHOE YCJIOBHUS SKCTpeMyMa. Y CJIOBHBIM SKCTpeMyM (MeTon MHOuTeneh Jlarpanxka).
Haubosnbiiee u HauMeHblIee 3HaYCHUE (PYHKLMU B 3aMKHYTOM 00s1acTH. OCHOBHBIE IOHATHUS TEOPHU
nosis. CkansipHoe noste. IToBepxHocTu n muHun ypoBHs. [IponsBoanas no HanpasieHuto. I'pagueHt
CKaJIIPHOT'O TOJISl M €ro cBoMcTBa. BexropHoe nosne. Jluseprenuus nosst. Potop nomns. Cesazb Mexay
IpaJuEeHTOM U IPOU3BOAHOM 10 HAIIPABIICHUIO.

KpaTtHblie uHTErpajibl.

JIBOMHOM WHTErpan: OIpEAcIICHHE, TI'€OMETPUYECKHM CMBICI, CBOWCTBA. BprumcieHune
JIBOMHOTO WHTErpajga B JIEKapTOBOM W MNOJspHOM cuctemax koopauHaT Wurterpan Ilyaccona.
TpoitHOl MHTErpaj: OnpeaeaeHue, T€OMETPUYECKUM CMBIC, CBOWCTBA. BhIuncieHue TPONWHOIO
uHTerpaina. [Ipunoxenus ABOMHOTO U TPOMHOTO MHTErPAJIOB.

KpuBoJsinHeiiHble M1 MOBEPXHOCTHbIE HHTETPAJIBI.



KpuBonuHelHbII HHTETpajl IO KOOPAWHATAM: OTPEEICHIE, CBOWCTBA, BRIUKCIIeHUE. PaboTa
B cwioBoM mnoje. Dopmyna ['puna. KpuBonuHeliHble WHTErpaibl, HE 3aBUCIIIME OT IIYTH
uHTerpupoBanus. [loTeHnmaneHas QyHKIHs, NOTEHIUANbHOE mose. [loHATHE MOBEPXHOCTHOTO
uHTerpana. [loTok BekTopa uepe3 moBepxHOCTh. Teopema ['aycca-Octporpanckoro. ®opmyia
Crokca.

3 CEMECTP

Aunddepennuanbubie ypaBHeHHS NIEPBOI0 MOPSAAKA.

JuddepeHnnanpaple  ypaBHEHHS: TMOPSAOK, pEIIeHHE, TeopeMa CYIIECTBOBAHHA U
€MHCTBEHHOCTH peweHus. 3anada Komm. VYpaBHeHus ¢ pas3IeisiomMMHCS HEPEeMEHHBIMH.
Onnopoxansie nuddepeHmanpHbie ypaBHeHus . JInneitnbie nudepeHnraibHble ypaBHEHUS IIEPBOTO
nopsika. YpaBHEHUs B MONHBIX Auddepennnanax. MHTerpupyommii MHOKUTENb.

JuddepenunanbHble ypaBHeHHs] BTOPOT0 U N-T0 MOPSiAKA.

Juddepennnanbable ypaBHEHUSI BTOPOTO MOPSAIKA, AOMYCKAONINE MOHMKEHUE MOPSIKa.
Jluneiinsle auddepeHunanbHble ypaBHEHHs BTOporo mnopsinka. CBoiictBa pemeHuid. JluneitHas
He3aBUCHMOCTh (pyHKuuii. Onpenenurens Bponckoro. CTpykTypa OOIIEro pemieHus: JTHHEHHOTO
muddepeHraIbHbple  ypaBHEHHsT BTOporo mnopsiaka. @OyHmameHTanbHas CHCTEMa pEIICHHH.
Jluneitple omHOpOaHBIE AM(QEpeHLnaTbHble YpPaBHEHUS BTOPOrO MOPSAIKAa C IMOCTOSHHBIMH
kod(durmenTamMu: mocTpoeHue oodmero pemenus. Meton Oinepa. JIMHEWHBIE HEOTHOPOIHBIC
muddepeHInanbHble ypaBHEHUST BTOPOTO MOPSIKa ¢ MOCTOSHHBIMU Kod(duimenramu. Obiee u
YaCTHOE pEIIeHHs] HEOJHOPOAHBIX ypaBHeHUH. JluneitHble nuddepeHnmanbHpie ypaBHEHHS N-
TOINOpS/AKA: CBOMCTBA pEIIEHUI, TEOpEeMBl O CTPYKType OOILEro peuieHus, METOJA BapHaluu
NOCTOSTHHBIX. JIuHelHble auddepeHnranbable ypaBHEHUS N-TO TOPSJIKA C MOCTOSHHBIMH
KOd(pPUITUEHTAMH. AJITOPUTM TTOCTPOCHUS OOIIETO PEIICHHSI.

Cucrembl 1updepeHIHATBHBIX YPABHCHH.

Cucrembl nudQGepeHIHATBHBIX YPABHCHU TEPBOrO TOPSIKA: OOIIME TOHSATHS, TeopeMa
CYILIECTBOBaHUS M €IWHCTBEHHOCTU 00Iero peuieHus. CuctemMsl JIMHEHHBIX TuddepeHInanibHbIX
YpaBHEHUH TEpPBOTO MOPSAIKA: HHTETPUPOBAHHE METOJOM HCKIoUeHUsA. CHCTeMbl JHMHEHHBIX
muddepeHIaNbHBIX YPaBHEHUM MEpPBOro MOPSIKA: CBOMCTBA PELICHUM, TEOPEMBI O CTPYKTYpe
o0miero pemeHusi, MeTOJ BapHalli TMOCTOSHHbIX. CHCTeMbl JHMHEHHBIX OJHOPOIHBIX U
HEOJHOPOAHBIX AU(QepeHINaTbHbIX YPAaBHEHUH C MOCTOSHHBIMU KO3(duuneHTaMu. DIeMeHTHI
TEOPHH yCTOMYUBOCTH. METOBI UNCIEHHOTO petieHus A depeHnnanbHbIX ypaBHEHUH.

YucaoBblie 1 PYHKIHMOHAJIBHbIC PAABI.

UucnoBble psiJibl: OCHOBHBIE TMIOHATHS, CBOMCTBA CXOAAIIUXCS PSII0B, HEOOXOAMMBIHN MPU3HAK
cxomumocTtu. ['apmonmveckuit  psiag.  Psager  upuxse. IlpusHaku cpaBHEHUsT pPSAJOB €
noJIOKUTENbHBIME WwieHamu. [IpusHak JlamamOepa. MHTerpanbHBIA W paguKaIbHBIA TPU3HAKH
Komm. 3nakouepenyromuecs psapl: npusHak JleiiOHuna. 3HaKONEpEeMEHHBbIE psAbl: TMOHATHUS
a0COTIOTHON U yCIIOBHOM CXOJIMMOCTH, MPU3HAK a0COMIOTHOM CXOIUMOCTH, CBOMCTBA aOCOTIOTHO U
YCIIOBHO CXOJSLINXCS PSIOB.

@OyHKIMOHANBHBIE PSAbl: OCHOBHBIE MOHATHUSA, O0JIACTH CXOAUMOCTH. CTENEeHHbIE PSAbL:
paawyc, WHTEpBaJ, 00JacTh cxomumocTd. CBOWCTBA CTENECHHBIX pAnoB. Psmer Teitmopa w
MakopeHa: CBOMCTBa, YCIOBHE CXOAUMOCTH psiia K HCXOJHON (DYHKITMH, OCHOBHBIE Pa3JIOKEHHS.
Paznoxenune ¢hyHkuuu B psg MakiiopeHa ¢ TOMOIIBIO OCHOBHBIX pa3iiokeHui. [J1aBHOE 3HaYeHHE
bynkuun. DxBuBaieHTHbIC QyHKIMU. [Ipumenenue psgos Teitmopa 1 MakimopeHa 15l BEIYHCIICHUS
MPEeIeIIoB.

3ak/ro4yenue.

Hcnonb3oBaHre MaTeMaTHYECKUX METOAOB B MIPAKTUYECKON ACSITENbHOCTH.



4. O0bem y4eOHOH TUCHHUIJIMHBI

Ob6bveMm
Buabl yueOHol padoThI B 3ayeTHBIX B akanem.
eIMHULIAX Jyacax
OO0mast TpyA0EMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIAHY 15,0 540
AYyIUTOPHBbIE 3aHATHUS: 5,33 192
Jlexumnm (Jlek) 2,67 96
Jlaboparopusie paboTs (JIab) - -
[Mpaktuueckue 3ansatus (I13) 2,66 96
CamocrositesibHas padora (CP): 7,67 276
Buja koHTpOJISi: IK3aMeH 2,0 72
B ToMm 4uciie mo cemecTpam:

1 cemecTp
Oo6masi Tpy10eMKOCTh TUCIHHIJIMHBI B ceMecTpe 5,0 180
AyIUTOpHBIE 3aHATHS: 1,78 64
Jlexumm (Jlek) 0,89 32
Jlaboparopubie paboTs (JIab) - -
[Tpaktiueckue 3anstus (I13) 0,88 32
CamocrosiTesibHas padora (CP): 2,23 80
Buja koHTpOJISA: K3aMeH 1,0 36

2 cemecTp
O01mas Tpya10eMKOCTh AUCHUIIUHBI B cEMecCTpe 4,0 144
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexumn (Jlek) 0,89 32
JlabopaTtopusie padoTs (JIad) - -
[Tpaxtuueckue 3ausatus (113) 0,88 32
CamocronTesnnnasi padora (CP): 2,23 80
Buna konTpoOJIsi: 3auer - -

3 cemecTp
O0mas TpyA0eMKOCTh JUCHUILIUHBI B ceMecTpe 6,0 216
AyIMTOpHBIE 3AHATHS: 1,78 64
Jlexumnm (Jlek) 0,89 32
JlaGopatopusie pabots (J1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,88 32
CamocrositesibHas padora (CP): 3,22 116
BujJ KOHTPOJIAA: IK3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Aupopmaruka» (b1.5.6)

1. Ileab AMCHUILIMHBI — IPHOOpETeHNEe 6a30BbIX 3HAHUI O COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUSIX, a TAKXKe YMEHUH M MPAKTUYECKUX HABBIKOB B 00J1aCTH MH(POPMATUKHU, UCIIOIB3YEMbIX
IpU PEIICHUM Hay4yHbIX M MPAKTUYECKMX BBIUUCIUTENBHBIX 3a4a4 CTYJIEHTaMU BCEX
CIIELUAJILHOCTEM.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
HOJIKEeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- BJIAJICHUEM ITOHMMAaHMs CYLIHOCTH M 3Hau€HMsI MH(OpPMalUU B Pa3sBUTHU COBPEMEHHOIO
UH(POPMALIMOHHOTO OOIIECTBA, OCO3HAHUS OMACHOCTH U YIpO3bl, BO3HUKAIOIIUX B 3TOM IpoLEcCe,
CHOCOOHOCTBIO COOJIIOZaTh OCHOBHBIE TpeOOBaHUS MH(POPMALMOHHON 0€30MacHOCTH, B TOM YHUCIIE
3alUThl rocyaapcrBeHHon Taiinel (OITK-4);

- BIIQJICHUEM OCHOBHBIMH METO/aMH, CIIOCOOAMU M CPEICTBAMM IOJNY4YCHHs, XpaHCHUS,
nepepaboTkn MH(POPMAIMK, HAaBBIKAMUA Pa0OTBI C KOMIBIOTEPOM KakK CpPEICTBOM YIpPaBJICHHUS
urdopmanueit (OI1K-5).

3namo:

- CBO¥CTBa MH(OPMAIUH, CTIOCOOBI €€ XpaHEHUS U 00pabOTKH;

- CTPYKTYPY, IPUHIMUIIEI paOOThI U OCHOBHBIE BO3MOKHOCTH DBM;

- TOIIOJIOTUIO U apXUTEKTYPY BBIYMCIUTEIBHBIX CETEMH;

- IPUHIUIIBI aIpECcaly N10JIb30BaTeNeN, KOMIIBIOTEPOB U pecypcoB B cetu MHTepHeT;

- pa3nuyarth U pacmupoBsiBath |P — anpec, ToMeHHOE UM KOMIIBIOTEPA;

- a TaKke BIAJETh HABBIKAMU CaMOCTOSITEIBHOTO pEILIEHUs 3ajad Ha KOMIIBIOTEpE,
BKJTIOYAIOIIME TOCTAHOBKY 33J1auM, pa3padoTKy aJroOpuTMa U OLEHKY ero 3 QeKTHBHOCTH;

- CTPYKTYpY, IPUHIUIIBI pabOThl U OCHOBHBIE BO3MOXKHOCTH DBM;

- OCHOBHBIE THIIbI AJITOPUTMOB, SI3bIKH TPOIrPAMMHPOBAHMS;

- CTaHJapTHBIE IPOrpaMMHBIe 00eCIeueHHsI CBOEH MPOPECCUOHATIBHOM 1EATEIBHOCTH;

- aJITOPUTMBI PELICHNS HEJTMHEWHBIX YPABHEHU;

- IITOPUTMBI OJTHOMEPHOW ONTHUMM3ALNH.

Ymemo:

- IMCaTh U OTJIAXHUBATh IporpaMMbl Ha VBA 1o pazpaboTaHHBIM anropuTMam;

- IPUMEHATh METO/bl MATEMATUYECKOM CTaTUCTUKU JJIsl PELLIEHUS] KOHKPETHBIX 33/1a4;

- HCHOJb30BaTh MAKEThl NPUKIATHBIX MPOrpaMM MpU JajlbHeleM oOy4YeHuu u
IIPAKTUYECKOHN NEATEIbHOCTH.

Braoemy:

- HaBBIKAMM CaMOCTOSTEIBHOIO PEIIECHNUS 33/1a4 Ha KOMIIBIOTEPE, BKIKOYAIOIINE TIOCTAHOBKY
3a1a4d, pa3pabOTKy alropuTMa M OLEHKY ero 3((eKTUBHOCTH METOJaMHM MaTeMaTHYecKOH
CTaTUCTHKH [ 00pabOTKU IKCIIEPUMEHTA;

- METO/IAMHU pPeaIN3allii AITOPUTMOB Ha KOMIIBIOTEpaX.

3. KpaTkoe coep:kaHue AMCHUIIHHBI:

3.1 ApXuTeKTypa KOMIBIOTEPOB U KOMITBIOTEPHBIX CETEH:

- UCTOpUS Pa3BUTUS BBIYUCIUTEIBHON TEXHUKU M IMEPCOHAIBHBIX KOMIBIOTEpOB. KpaTkas
UCTOpUSl Pa3BUTHsI  BBIYMCIUTEIBHOM TEXHUKM UM HepcoHanbHbIX KoMmmbroTepoB  (IIK).
Boruncnurtensnas Mammia ®@on-Helimana u mammna Teropunra. Pazpadorku Hopbeprta Bunepa;

- apxutekrypa IIK, anmapatasle cpencta IIK. Mcnons3yemele cHCTEMBI CUHCICHMS,
JJIEMEHTBl MaTemaTthdeckod Joruku. OOmee mnpencrasieHne o I[IK M MX BO3MOXXHOCTSX.



®yukiuoHanpHas cxema [1K, maructpansHo-moaynbHblid npuHiun noctpoenus [1K. AnmnaparHsie
cpenctBa I1K: Mukpomporeccop, onepaTuBHasi M K3II MaMsTh, BHEIIHSA MaMsATh, IIWHBI aapeca,
KOMaHJ M JITaHHBIX, TaKTOBBIN TeHepatop. [IpUHIMI OTKPBHITON apXUTEKTYphl: CHUCTEMHAs IIMHA,
paspsanocTh. [lepudepuitabie ycrpoiictBa I[IK: knaBuaTypa, MbIllb, MOHUTOP, MPUHTEP U JIp.
OcCOOeHHOCTH TIpEe/ICTaBICHUS MaHHBIX Ha MAaIIMHHOM YypoBHe. [IpenmyinecTBa IU(PPOBOroO
npezcTaBiIeHuss UHOOPMAIMK TIepe/l aHATOTOBBIM INPEICTaBICHUEM: BBICOKOE KaueCTBO 3alMCU U
otoOpakeHusI THPOPMALIUH, TIPOCTOTA U HAZECKHOCTH AyOIMPOBaHUS (KOMTUPOBaHMS) WH(POPMAIHN
06e3 morepu KadectBa. CHCTEMBI CUHCICHHS (IOECSATUYHAS, JBOMYHAs, BOChMEPUYHAS,
HIecCTHaJIaTepuyHasi), MpaBWja TEepeBoJa M3 OJHOM CHUCTEMBI B JPYryl. OJIEeMEHTHI
MaTEeMaTHYECKON JIOTUKU: TOHATUS (OpPMANbHON JIOTUKH, OCHOBHBIE JIOTUYECKHE OINEpaluu U
dbopMmyibl, Torudeckre ocHoBbI paboThl 11K

- KOMIBIOTEPHBIE CETHU: TOMOJOTUHU CEeTeH, WX XapakTepucTuku. KommbroTepHas ceTh -
COBOKYIHOCTb KOMITBIOTEPOB U PA3ITUUHBIX YCTPOHCTB, 00eCIeunBaloINX HHPOPMALMOHHbIH 0OMEH
MEXIY KOMIBIOTEpaMH B ceTH 0e3 HCHOIb30BaHUS KAKUX-THOO MPOMEKYTOUHBIX HOCHTENEH
uHpopmanuu. TOMmoIOTHY ceTeil: 3Be3/1Has, IIMHHAS, KoyblieBast. CeTH 3aKpPBITOTO THIIA: JIOKAJIbHBIC
U pacrpe/ieJICHHbIE CETH, KOPIOpPaTUBHBIE ceTH. [IporpaMMHO-TeXHUYECKOEe oOecreueHue: aaanrep,
KOTOPBIM  yIpaBiseTCs CHEHUaIbHONM TMpPOrpaMMoON  JpallBEpoM; OIEpallMOHHAs CHUCTEMA,
YOPaBISAOMAs KOMIBIOTEPOM, MPEIOCTABISAIONIUM PECYpChl; MPOTOKONBI - OCOOBIE S3bIKH, Ha
KOTOpBIX 0OMeHHBatoTCs uH(popmarueir kommbiotepsl B cetrt (TCP, TCP/IP, UDP). I'no6asnbHbIe
ceru pasnmuunoro macirada (WAN —-WideAreaNet, MS Network u Internet). Bosmoskunoctu cetu
Wntepner. DOnektponHas mouta. Jloctym k  uHpopManmuoHHBIM  pecypcam. Cucrema
TeJIeKOH(pepeHINA. Aipecalust 1 IpOTOKOJIbl B IHTEpHET;

- MyJbTHMEHA — TMAJIOTOBAasi KOMITBIOTEPHAsI CHCTEMa, 0OeclieunBaronasi CHHTE3 TEeKCTa,
rpaduku, 3ByKa, peYdM W BHJICO. YCTPOHCTBA MyJbTHMeaua. TpeOOBaHHS K MYJIbTHMEIAWHBIM
CpeICTBaM KOMIBIOTEPOB. PacmmpeHHbIE BO3MOXHOCTH 00pabOTKH, TpeoOpa3oBaHUs, CHHTE3a
nHopmanuu (KOMITbIOTEpHAsT aHUMaIus, MoauduKanus H300paKeHUM, TpexmepHas Tpaduka).
MynsTuMeauitneie nporpaMmbl. [IporpaMmbl pejakTUpOBaHUs, MOHTaKa 3ByKa W BH€0. Buuaeo-
pPEeNaKTOPBl, MOAYH cHeld(PEKTOB, MOHTAKHBIE CTyAUU. DJICKTPOHHBIC MPEe3eHTAMH (OCHOBHBIE
Bo3MokHocTH MS PowerPoint), srtamel co3maHusi Tpe3cHTAlMi, CTPYKTypa MNPE3eHTAlud u
0Cc00EeHHOCTH paboTHI C PETAKTOPOM.

3.2 [IporpammHOe obecrieueHue:

- CTPYKTypa OIEPallMOHHBIX CHCTEM, MaKeThl MPHKIAAHBIX mporpamm, MicrosoftOffice.
Knaccudukanus mporpaMmubix cpeactB. CHCTEMHOE W TPUKIAIHOE MPOTPaMMHOE OOeCTIeUeHHE
[TK. O630p onepanuonubix cuctem (OC). I[Ipunnumnsl coznanus u coctaB OC: sapo, uHTEpPEIic,
npaitBepel. Kpartkas xapakrtepuctuka WINDOWS, moaynsubIi npunnun mnoctpoeHus. Cpena
WINDOWS: okna, ux »1eMeHThl, paboTa B MHOTOOKOHHOM pexume. PabGora ¢ oObekTamu
WINDOWS. Apnsiku u pabotra ¢ Humu. [lamku: co3gaHue, MepeMMEHOBAHHE, KOMUPOBAHUE U
nepeMenieHne 00beKTOB (MAloK W SPJIBIKOB), ynalieHne oO0BhekToB. Kop3uHa M ee Ha3HAa4YCHHE.
Hactpoiiku WINDOWS: nara u BpeMs, HacTpoHKa MBIIIM, HKpaHa. DJIEMEHTHl TEXHHUYECKOTO
ceppuca [IK: ycraHoBka oOnepallMOHHOW CHCTEMBI, CO3JIAHUE WHIAMBHAYAJIBHOW ONEpPAllMOHHOW
CpeIbl TOJBh30BATENS, MOJIEPKKA LEIOCTHOCTH WH(POPMANNH, PACIIMPEHHUE M MOJCPHH3AIUS
KOH(UTypalyy anmnapaTHbIX U IPOTPaMMHBIX CPEICTB,;

- tekctoBeiid pemakTop WORD, pemakTtoppl mMaTeMaTHYECKUX M XHMHUYECKHX (HOPMYIL.
OCHOBBI UCTIOJIB30BAHUS IPOTPaMM 00IIIEeTo Ha3HaYeHUs (KpaTKUi 0030p) HA MpUMeEpax TEKCTOBOTO
penakropa WORD, pegakTopoB MaremMaTHdeckKMxXx M XuMuueckux ¢opmyia. OcobeHHOCTH
tekcroBoro penakropa WORD. Beon u penaktupoBanue Tekcta. KonmupoBanue u mepeMenieHue



00BbeKTOB, padbota ¢ Tabimmamu. Beibop Buma, pasmepa mpudra, popMaTupoBaHUE CUMBOJIOB H
a03aneB. Kommpoanue ¢opmara. OcoOEHHOCTH CO37aHUS CCBHUIOK, oryaBieHuid. Co3maHue
JOKYMEHTOB pazNu4HbIX (opM (CTaHIAPTHBIX W HECTaHAApTHHIX). Mcmoib30BaHHE peNaKkTopa
MaTeMaTHYeCKUX (POpPMyJI B TEKCTOBBIX JOKYMEHTaX. PegakTop xumMudeckux Gopmyi, Ha3HaUYCHUE U
0coOeHHOCTH paboThl. KonmupoBanrue XuMuueckKux GopMyJ B TEKCTOBBIE TOKYMEHTHI;

- cucrema ympasienus 6azamu nanHeix ACCESS: coznmanme monb3oBarenbckux CYB/,
dbopMupoBaHuEe 3ampocoB, oT4eToB U (hopMm. MHPOpManmonHbie cucTteMbl. CHCTEMBI yIpaBICHUS
OaHkaMu W 0a3aMu JaHHBIX. PensuonHas Moaens ganHbIX. CTPYKTypa 3alucH, METOIbI JOCTYyIa K
nHpopmarmu. OOMeH ganHbIMU ¢ ApyrumMu npuiokeHussMu WINDOWS: tekcToBbIME perakTopaMu
Y DJICKTPOHHBIMU Tabnuiamu. Pensiimonnas 6a3za nanueix ACCESS. ['maBHOE OKHO, MEHIO KOMaH]I,
naHenb UHCTpyMeHToB. Co3/laHne U OTKphITHE 0a3bl NaHHBIX. BBOA U peaakTHpOBaHUE NaHHBIX B
pexxuMe TaOMUIBl U pexXUMe KOHCTpyKTopa. DOopMHUpOBaHUE 3ampoOCOB. 3ampochl MPOCTHIE H
MHOTOTAa0IMYHBIE, 3alpockl ¢ ycnousiMu. Co3nanue ot4eToB U Gopm. TexHoorus peanusanuu
npocreimux 3anau cpeacrsamu CYBJl ACCESS;

- pelIeHue BBIYHCIUTEIBHBIX 3amad ¢ wucnoib3oBanueM EXCEL: oOpaborka Tabmui,
MOCTPOCHUE TpaUKOB W JUarpaMM, BBIYHCICHHEC MATPUYHBIX BbIpaxkeHW. Ha3HaueHwue
anektpounbix Tabaunm (MS EXCEL). Ocobennoctu Ttabmuunoro mporeccopa EXCEL wu
UCIIOJIb30BAaHUE €ro JUIsl pelleHrs WHGOPMALMOHHBIX M MH)KEHEPHBIX 3a1ay. TexHuka paboThl ¢
EXCEL. Oxno EXCEL. AGcomoTHass M OTHOCUTENbHas ajapecanus. Bwigenenue sdeex,
nepeMenieHne mo padouemy nucty. Pacuer mo dopmynam. Konupoanue dopmyin. IToctpoenue
rpa¢ukoB. Pacuer QpyHKIIMOHANBHBIX 3aBUCUMOCTEH U MOCTpOeHHE rpaduyeckux U300pakeHHid ¢
ucnonb3oBaHueM crannaptHeix Gpynkiuit EXCEL u macrepa ¢pynkuuii. [Toctpoenue noBepxHocTen
C HCIIONIb30BaHMEM MacTepa amarpamm. Pabora ¢ Tabnmmamu. dopmarupoBanue, odopmieHHe
Tabmui. YuciioBsle U mosb3oBaTenbckue (popmartsl. CBomHble Tabmuiel. [locTpoeHne auarpamm.
Pa3zpaboTka m peanu3zaiusi MPOCTEUITUX AITOPUTMOB C UCIOIB30BaHUEM Bo3MoxkHocTelh EXCEL
(HaxoXJeHNEe MaKCUMAIbHOTO (MUHUMAJIBHOI'0) SJIEMEHTA BEKTOPA M MaTPHULIbI, HAXOKIEHUE CYMMBbI
3JIEMEHTOB BEKTOpPa U MATPUIIbl, BEIUUCICHIE MAaTPUUHBIX BBIPAXKECHHIN).

3.3. ANITOpUTMBI 1 OCHOBBI IPOrPAMMHUPOBAHUS:

- QJITOPUTMBI, THUIBI anropuT™MoB. [loHsATHE anroput™ma u ero cBoicTBa. CrocoObl 3amucu
aNropuTMOB. MOIYIBHBIN MPUHITUT TIOCTPOSHUS AIITOPUTMOB U TIPOTPaAMM;

- XapaKTepUCTUKH S3BIKOB MpOrpaMMHUpoBaHUs. OCHOBHBIE CTPYKTYphl H TPUHITUIIBI
CTPYKTYPHOTO TpOTpaMMHpOBaHus wWmocTpanus. CTPYKTypHOE TPOTrpaMMHUpPOBAHHE, €ro
ocobenHocTH. TexXHONOTHsI 00BEKTHO-OPUEHTUPOBAHHOTO MTPOrPAMMHPOBAHUS; CBOMCTBA SI3BIKOB!
HaCJIeJOBaHHEe, UHKAMCYJISIH, MTOoTUMOphu3M. [ToHATHS S3bIKOB: KJIACCHl U OOBEKTHI. DBOIIOLUS U
KJ1acCU(pUKaus SI3bIKOB MTporpaMMuUpoBanus. [IoOHATHS TpaHCISIIMY, KOMITUIISLIUY, HUHTEPIIPETALUH,
uX pasnuuusi. bazoBele anropuTMHUEcCKHe KOHCTPYKIHMH (CJeIOBaHUE, BETBJICHUE, MMOBTOPEHHE),
npuMepsl uUx peanu3anud. OCHOBHBIE KOHCTPYKIIMHM SI3BIKOB TPOTPAaMMHPOBaHUS. SI3bIKK
MPOrPaMMHUPOBAHUS BEICOKOTO YPOBHS;

- BBIYMCIHTENbHbIE aJTOPUTMBI U TpOrpaMMHbIe peanm3anuu Ha VBA nmns o6pabortku
uHpopmanuu Ilponecc pemenus 3amad Ha KommbioTepax. [IporpammupoBanue Ha s3pike VBA!
OCHOBHBIE OIEPATOPHI SI3bIKA, MpOLEAYypbl U (yHKIHMUA. PazpaboTka M peanu3anus MPOCTEHITNX
aNToOpuTMOB 00paboTku nH(popManuu (pemeHne 3a1ad ¢ OJHOMEPHBIM U MHOTOMEPHBIM 00bEMOM
uHpopManumn). YuciaeHHbIE METOAbl aHalU3a OJHOTO HEJIMHEMHOro ypaBHEHHS: MOUCK KOPHEW,
pellieHre 3a/Jaydl OJHOMEPHON ONTUMH3AIMK (HAXOXICHHE TOYEK MaKCUMyMa M MUHHUMYyMa
dbyHkun). Meroabl cTaTHCTUYECKON 00pabOTKM pe3yibTaTOB H3MEPEHUN OJHON BEITUYMHBIL:



BBIUMCJICHHE TOYEYHBIX (CpEeIHEero, TUCIEPCUH, CTaHIapTa) U MHTEPBAJIbHBIX OLEHOK CIydalHON
BEJIMUMHBI.

3.4. 3amura uHbopManuu:

- aJTOPUTMBI 3alUTHl HHPOPMAIIUU: METOABI 3aIUThI, KOMIIBIOTEPHBIE BUPYCHI U O0ophda ¢
HuMHu. [loHsATHe O€30MacHOCTH KOMIIBIOTEpHOW WH(OpMammu: HAAEKHOCTh KOMIIBIOTEPA,
COXPAHHOCTH JaHHBIX, 3AIIUTA OT BHECEHUS M3MEHEHHI HEYTIOJIHOMOUYEHHBIMU JIUI[AMHU, COXPAHCHUE
TaHBI IEPENUCKH B SJIEKTPOHHOHN ceTH. MeTO bl peann3aliiy 3aiu Tl HHPOPMAIIUU: TPOrpaMMHEIE,
amnmaparHble, OpraHW3alMoOHHBIE. VICTOpUS BO3HMKHOBEHHSI BHPYCOB M aHTHBHPYCOB. CIOCOOBI
3apakeHus, 3ammTel U O00prObl ¢ BUpycamMu. OcCOOEHHOCTH pPaOOTHI AJITOPUTMOB BHPYCOB:
PE3UIEHTHOCTD, MOJIUMOPPHUUHOCTD U caMmolindpoBanue. KomneioTepHble BUPYCHI, UX criennuduka
u antuBupycHele nporpammbl (Kacmepckwuii, Dr. Web, Avast, AVG). Cnoco0bl mmbpoBanus u
nepenayr UHGOpPMAMKU HAa AaTbHUE PacCTOSHUS. OTKPBITHIM M 3aKPHITHIA KIIOYH MIH(POBAHMUS.
JedparmenTanus 1ucka.

4. O0beM yueOHOH TUCIHIJIMHBI

O6bem
Buabl yueOHol padboThI B 3auetHbIX B akanewm.
eIMHUIIAX qacax
OO6masi Tpy10eMKOCTh TUCIUIIJIUHBI M0 Y4e0HOMY MJIAHY 3,0 108
AyAUTOpPHBbIE 3aHATHS: 1,33 48

Jlexuuu (Jlek) - -

JlabopaTtophbie paboTs (JIad) 1,33 48

[Tpaktnyeckue 3ansatus (I13) - -

CamocronTesnnnasi padora (CP): 1,67 60

Buna konTpoOJIsi: 3auer - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«®u3uka» (b1.b.7)

1. Heap AMCHUIUIMHBI — MPHOOpPETEHUE CTYIEHTAMH 3HAHHUI 1O OCHOBHBIM pa3jaeiam
(GU3UKY U YMEHHIO PUMEHSTH UX B JPYTHX €CTECTBEHHOHAYYHBIX TUCHUIUIMHAX.

2. B pesyabTaTe U3yuyeHHs IMCHUIUIMHBI 00y4aKOIIMIACS M0 MporpamMmMe 0aKajaBpuara
JAOJIKeH:

Obradams CIETYIONIMMA KOMIIECTCHITHSIMHE:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIAH B podeccuonanbroi aesreapaoctu (OTTK-1);

- TOTOBHOCTHIO HCMOJb30BaTh 3HAHHMSI O COBPEMEHHOM (M3MUECKON KapTUHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMM BEIIECTBAa M  TOHHUMaHUs
OKpy>karorero Mupa u siienuii npupoasl (OI1K-2);

- CIIOCOOHOCTBIO TUIAHUPOBATh M MPOBOJAUTH (PU3UUECKHUE M XUMHUECKUE IKCIIEPUMEHTHI,
OPOBOIUTH 00pabOTKy HMX pE3yJbTaTOB W OLEHHBATh MOTPEUIHOCTH, BBIABUTATh TUIOTE3bI U
yCTaHABJIMBATh TPAHMUIBI WX TPUMEHEHHUS, TMPUMEHATH METOIBl MAaTeMaTHUECKOTO aHalu3a W
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO U IKCTIIepuMeHTanbHoro uccienoBanus (I1K-16);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMSI OCHOBHBIX (DHU3MUECKHX TEOPHMl ISl pelieHus
BO3HUKAIOIINX (DU3MUECKHUX 3a/lay, CaMOCTOSITENIbHOTO MPHOOpeTeHus: (pU3N4YecKuX 3HAHUM, A
MOHMMAaHUS MPUHIMUIIOB PabOTHl MPUOOPOB M YCTPOHCTB, B TOM HYHCIE BBIXOIAIIMX 32 IMpeaesbl
KOMITETEHTHOCTH KOHKpeTHoro HamnpasieHus (ITK-19).

3uams.

- (hu3MYeCcKre OCHOBBI MEXaHUKH, (PU3UKU KOJIEOAHUI U BOJIH, 3JIEKTPUUECTBA U MarHETU3MA,
AIIEKTPOAMHAMHUKH, CTATHCTUIECKOH (PU3UKHM U TEPMOIUHAMUKH, KBAHTOBOU (DHU3HKH;

- CMBICT (YHAAMEHTAIBHBIX (PU3MUECKUX 3aKOHOB, NPUHIUIIOB M TIOCTYJIATOB, WX
(OpMYITHPOBKH U TPAHULIBI TPUMEHUMOCTH;

- CBSI3b LIMPOKOTO Kpyra (U3MYECKUX SBICHUH ¢ (pyHIAMEHTaIbHBIMU MPUHIMIIAMU U
3aKOHaMU (hU3UKH;

- OCHOBHBIE METOIbI PEIICHUS 3a]a4 M0 OMUCAHHIO (PUINUECKUX SBICHUM;

- METO/bI 00pPabOTKH pe3ynbTaTOB (PU3UUECKOTO IKCTIEPUMEHTA.

Ymemy:

- MPUMEHATh TEOPETUYECKHE 3HAHUS U IKCIIEPUMEHTAIbHBIE METOJbl HUCCIICIOBAHUS TPU
pemeHnn mpoheCCHOHATBHBIX 3a/1a4;

- MPOBOJUTH PACUETHI, OCYIIECTBIIATh aHAJIM3 M HAa OCHOBE JTOTO JeNaTh 0OOCHOBAaHHBIE
BBIBO/IBI;

- aHaJIM3UPOBATH PE3yJIbTAThl HAONIONEHUN M HKCIIEPUMEHTOB C MPUMEHEHHEM OCHOBHBIX
3aKOHOB U MPUHIUIIOB (PU3UKH;

- OmpenensaTh XapakTep (PU3MYECKHX MPOIECCOB MO KOMIUIEKCY AKCIEPUMEHTaIbHOU
UH(OPMALIUHU TIPH TIOMOIIM TpadUKOB, TAOIHIl U YpaBHEHUH;

- TPEACTaBIATh O00paOOTaHHYIO SKCIEPUMEHTAJIBHYIO M TEOPETHUECKYI0 MH(pOpPMAaLHUIO0 B
YCTHOW M NMUCBMEHHOW (popMe, B TOM HYHCIE C HCIOJIB30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHIA.

Braoemy:

- HaBBIKaMU PabOTHI C MUPOKUM KPyroM (pu3ndecKux mprudOpoB U 000pyA0BaHUS;

- HaBbIKaMHU 00OCHOBAHUS CBOUX CY>KJIEHUH M BBIOOpA METO/a UCCIIEIOBAHUS.

3. KpaTkoe coep:kanue JUCHUIIHHBI:

CEMECTP 2



Beenenne

[Ipenmer duszuku. Metoasl (HU3NMUECKOrO HCCIIEIOBAaHUS: OIBIT, TUIIOTE3a, SKCIIEPUMEHT,
TEOpHUs.

®uznyeckne 0CHOBbI MEXaHUKH

IIpenmer kuHematuku. Ilepememienue, CckopocTb, yckopeHue. KunHemaTuueckue
XapaKTepUCTUKU BpaLIaTeIbHOrO IBMXKEHMs. 3akoHbl HplOTOHA. 3aKOH BCEMUPHOIO TSITOTEHHMS.
JIBukeHue Tesla IepeMEHHOM Macchl. 3aKOH BCEMHPHOTO TATOTEHUs. [[BHKEHHE Tesla IepeMEHHOM
Maccel. YpaBHeHus Memepckoro. @opmyna LnonkoBckoro. Ynpyruid 1 HEynpyrui yaapsl IapoB.
MoMeHT MHEepIIUK MaTEePUAIBHONW TOYKH U TBEPIOTO Tesia. KnHeMaTnka rapMOHHYECKUX KOJICOaHMi.
HudbdepennmanbHoe ypaBHEHHWE TapMOHHMUYECKHX KosieOanui. I[loHsTHe o 3aryxarommx u
BBIHYKJICHHBIX KojeOaHusx. BomHoBoe ABM>XeHUEe. BOHBI IPOIONIbHBIE U MTOTIEPEYHbIE.

OcHOBBI MOJIEKYISAPHOH PU3UKHU

DneMeHThl TepMOIUHAMUKHA U (PU3MUEcKOor kuHeTHKH. WneanmpHbli ra3. Pacmnpenenenue
Bonpiimana u ero oOmedusudeckuii cmbicn. PeanpHblii Ta3. YpaBHenue Ban-mep-Baanbca.
Tepmonunamuueckuit Metos B pusuke. PaBHoBecHbIe cocTostHus. Hauana repmoaunHamuku. [{ukibr.
OHTpOIIUST W €€ CTaTHCTUYeCKoe ToyikoBanue. SIBieHue mnepenoca. Juddysmsa. 3axon Duka.
TennonpoBoanocTh. 3akoH @ypre. BHyTpeHHee TpeHue (Bs3kocTh). 3akoH HpioToHa.

JIEKTPOCTATHKA M MOCTOSTHHBIN 3JIEKTPHUYECKHIl TOK

3akon Kynona. Teopema Octporpanckoro-I'aycca.  Jumons.  [Iudnexktpuku B
3JIEKTPOCTATHUECKOM TOJIE.

CEMECTP 3

DJIeKTPOMATrHeTU3M

3akon  Awmmepa. 3akon  buo-CaBapa-Jlarutaca. Cunma  Jlopenma.  MarsHeTuku.
DneKkTpoMarHuTHas UHAYKIMS. Y paBHeHHe MakcBesa.

OnTnka

Hurtepdhepennus BoaH. Judpakuus BonH. [Tonspuzanus BosH. TermmoBoe u3aydeHne. 3akoH
Kupxroda. 'nnoresa [Tnanka. KBantoBoe 00bsicHeHHE TermoBoro uznydenus. Dddexkr Kommnrona.
Snepnas monens atoma. [loctynarsl bopa. Atom Bogopoaa no bopy.

DJIeMeHThI KBAHTOBOMH GU3NKH

I'mnoresa ne bpoinsa. BonnoBoe ypaBHenue IllpenuHrepa mis CTalMOHAPHBIX COCTOSHUM.
OmnbiTel  [lTepna-I'epnaxa. MHorosnekTponsslii arom. Oddext 3eemana. [lpunuun Ilaynm.
KBanToBbIe cTatucTuueckue pacupeneneHus bose-Ditamreiina u @epmu-lupaka. DoHOHBI. 3aKOHBI
Jebas n OiiHmTeiiHa. XapakTepUCTHKHU Apa: 3apsij, Macca, SHEPTUs CBSI3U HYKJIOHOB. SlnepHble
peakuuu. yHaaMeHTaIbHbIE B3aUMOJEHCTBHS M OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YaCTHII.



4. O0bem y4eOHOH TUCHHUIJIMHBI

O06Bem
Buabl yueOHol padoThI B 3ayeTHBIX B akanem.
eIMHULIAX gacax
OO0mast TpyA0EMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIAHY 10,0 360
AYyIUTOPHBbIE 3aHATHUS: 3,55 128
Jlexumnm (Jlek) 1,33 48
Jlaboparopusie paboTs (JIab) 0,89 32
[Mpaktuueckue 3ansatus (I13) 1,33 48
CamocrositesibHas padora (CP): 4,45 160
Buja koHTpOJISi: IK3aMeH 2,0 72
B ToMm 4uciie mo cemecTpam:
2 cemecTp
O01as Tpya10eMKOCTh AUCHUIIMHBI B ceMecTpe 4.0 144
AyIUTOpHBIE 3aHATHS: 1,32 48
Jlexumm (Jlek) 0,44 16
Jlaboparopubie paboTs (JIab) 0,44 16
[Tpaktiueckue 3anstus (I13) 0,44 16
CamocrosiTesibHas padora (CP): 1,68 60
Buja koHTpOJISA: K3aMeH 1,0 36
3 cemecTp
O01mas Tpya10eMKOCTh AUCHUIIUHBI B cEMecCTpe 6,0 216
AyAUTOpPHBbIE 3aHATHS: 2,22 80
Jlexumn (Jlek) 0,89 32
JlabopaTtopusie padoTs (JIad) 0,44 16
[Tpaxtuueckue 3ausatus (113) 0,89 32
CamocronTesnnnasi padora (CP): 2,78 100
Buja koHTpOJISI: IK3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«O0mas u Heoprannvyeckas xumus» (b1.5.8)

1. Ieab AUCHMIUIMHBI — TMPHOOpETEHHWE 3HAHUN M KOMIIETEHIUH, (QOpMUpPOBaAHUE
COBPEMEHHBIX MPECTaBICHUN B 00JIaCTH TEOPETUIECKIUX OCHOB XUMHH U XUMHH 3JIEMEHTOB.

2.B pe3yJbTaTe M3y4YeHUs] TUCHUILUINHBI CTYI€HT J0JIKEH:

Obradams CleqyONIUMA KOMIETSHITHSIMHE:

- CIOCOOHOCTBIO M TOTOBHOCTBIO HCIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIAH B ipodeccuonansHoi nesrensaoctr (OITK-1);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOCHHMH BELIECTBA, IPUPOJIE XUMUUYECKON CBSI3H B
Pa3JIMYHBIX KJIAcCaX XMMUYECKUX COCAUHEHUH I IOHUMAHMS CBOMCTB MaTE€pUAIOB U MEXaHHU3Ma
XHUMHYECKHUX MPOIECCOB, IPOTEKAIOIINX B OKpyskatoriem mupe (OITK-3).

3uams:

- 3JIEGKTPOHHOE CTPOEHUE aTOMOB M MOJIEKYJ;

- OCHOBBI TEOPUH XUMUYECKON CBSI3M B COCAMHEHUSX PA3HBIX TUIIOB, CTPOCHUE BEILIECTBA B
KOHJIEHCHUPOBAaHHOM COCTOSIHUU;

- OCHOBHBIE 3aKOHOMEPHOCTH TPOTEKAHUS XHUMHUYECKHUX TPOIECCOB U XapaKTEPUCTHKHU
PaBHOBECHOI'O COCTOSIHUS;

- METO/IbI ONMCAHMSI XUMUUYECKUX PABHOBECHUI B paCTBOPax 3JEKTPOJIUTOB;

- CTPOEHHUE U CBOMCTBA KOOPIUHALIMOHHBIX COCUHEHUN;

- XMMHUYECKHE CBOMCTBA 3JIEMEHTOB PAa3JUYHBIX TPYII MEPUOAUYECKON CUCTEMBI U HUX
BAKHEMIINX COCTUHEHUM.

Ymemy:

- BBINIOJIHATH OCHOBHBIE XUMHUYECKHUE OIEpalUU, OINPEACISITh TEPMOJAMHAMHUYECCKUE
XapaKTEPUCTUKA XUMUYECKHUX PEAKIU U PaBHOBECHBIE KOHIIEHTPAIIUU BEIIECTB;

- UCIIOJIb30BAaTh OCHOBHBIE XUMUYECKUE 3aKOHBI, TEPMOIMHAMUYECKUE CIIPABOYHBIC TAHHBIC
IUTsl pelieHus mpodeccuoHalbHbIX 3a/a4;

- IPOTHO3UPOBATH BIMSHUE PA3INYHbIX ()aKTOPOB HA PaBHOBECHE B XUMHUUYECKUX PEAKLIUAX.

Braoems:

- TEOPETUYECKUMHU METOJAMH OINKCAHUS CBOWMCTB MPOCTBIX U CIOKHBIX BEIIECTB HA OCHOBE
AJIEKTPOHHOTO CTPOEHUS HMX aTOMOB U TMOJOKEHUS B MEPUOJUYECKON CHUCTEME XMMHYECKUX
3JIEMEHTOB;

- OKCIIEPUMEHTAIILHBIMU METOJIaMU OTPEACIICHNUsI HEKOTOPBIX (PHU3UKO-XUMHUECKUX CBONCTB
HEOPTaHUYECKUX COCTMHECHHM.

3. Kpartkoe cogep:xanue TUCUMILIUHBI:

CtpoeHne aTOMOB U NEPUOJUYECKUIN 3aKOH.

BonHoBble cBoOlicTBa MaTepHaibHBIX OOBEKTOB. YpaBHeHue ne bpoiinsa. CooTHouieHne
HeomnpeaeneHHoctel [eiizenOepra. [lonsTue o kBaHTOBOM MexaHuke U ypaBHeHuH Llpeaunrepa.

CoBpemenHas HopMyITHpPOBKaA EPUOAUUECKOTO 3aK0oHa. [Ieproaudeckas cuctema u ee CBs3b
CO CTPOEHUEM aTOMOB. 3allOJHEHHE JICKTPOHHBIX CIOEB U 000JIOYEK aTOMOB B MEPHOIUIECCKON
cucreme oanemeHtoB JI.JMI. MenneneeBa. CteneHH OKHCICHHS. BakHeHIne OKUCIUTETN H
BOCCTAaHOBUTEIH. BajkHeil1e cxemMbl TPEeBpaICHHs BEIIECTB B OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX
peaKkusx.

XHUMHUYECKas CBA3b U CTPOCHUE MOJIEKYJI.

KoBasieHTHas1 CBSI3b, OCHOBHBIE TIOJIOKEHUSI METO/1a BAJICHTHBIX CBs3€il. PaccMoTpenue cxem
MEPEeKPHIBAaHUS AaTOMHBIX OpOuTaNeil mpu oOpa3oBaHUH CBsA3EH B MoieKyinax. OCHOBHBIE TIOJIOKEHUS
MeToa MoneKysipHbIX opoutaneir (MO JIKAO). OOuie cBeieHUS O KOMIUIEKCHBIX COSTUHEHUSX,



UX CTpOeHHE. MeXMOJEKyIsIpHasl U BHYTPUMOJIEKYJISIpHAs BOJOPOJHAsA CBsA3b. MIOHHAs CBS3b Kak
MpEeACIbHBIA  Cllydail KOBAaJIGHTHOW CBsi3W. OOImMe TPEACTaBICHUS O MEXKMOJEKYIIPHOM
B3aUMO/ICHCTBUU: OPUEHTALIMOHHOE, MHAYKIIUOHHOE, JUCIIEPCUOHHOE B3aUMOICHCTBUSI.

DHepreTuka peaklnii 1 XMMUYECKOe PaBHOBECHE.

[loHATHE O XUMHMYECKOW TEpMOJIMHAMMKE, TEPMOJWHAMHYECKUE (YHKUUU COCTOSHUS
(xapakTepuctuieckne (QyHKINN). XUMUYECKOe paBHOBecHe. VICTHHHOE U KaKyIIeecs paBHOBECHSI.
KoncranTa xumMudeckoro paBHOBECHS. SHGKTPOXI/IMI/I‘IGCKI/IG MponecChl, IMOHATUC 00 QJICKTPOAHBIX
MOTEHITHANTAaX. DIIEKTPOJABUKYIIASI CHJIA OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUA U KPUTCPUIA
CaMOIIPOU3BOJIBHOTO MPOTEKAHMS MPOLECCOB.

PaBHOBecus B pacTBOpax

[Ipoueccel, conpoBoxkaAarOIIe 00pa30BaHKE KHUIKHX HCTUHHBIX PACTBOPOB HEANIEKTPOIUTOB
U DIIEKTPOJIUTOB. ACCOLIMMPOBAHHBIE U HEACCOIIMMPOBAHHBIE ANEKTPOJIUTHI. CTENEHb AUCCOLMAIINH.
Koncranra puccoumanuu. PaBHOBecme B cHUCTEME, COCTOAIIEH M3 HACBIIIEHHOTO pacTBOpa
MaJOpacTBOPUMOTO 3JIEKTPOJIUTAa U €ro KpucTajsioB. PaBHOBecMe B pacTBOpax KOMIUIEKCHBIX
COCHHHGHHﬁ. PasHOBecue aucconuanvi BOJAbl, MOHHOC IMPOU3BCACHUC BOJAbI U €T'0 3aBUCUMOCTDL OT
temniepatypsl. lkana pH. I'maponus conen.

CKOpOCTh peakiuii U KaTaaus.

[TonsiTue o xumuyeckol KuHeTUKE. OIHOCTAAMITHBIE U CJOXKHBIE pEaKIUU. 3aKOH
JeicTByomuX Macc. KoHCTaHTa CKOpOCTH peakuud. MOJEKyIsIpHOCTh M TOPSIOK pPEAKLHUU.
3aBUCUMOCTh CKOPOCTH pPEakLUUU OT TEMIEpaTypbl; SHTAJbINA AaKTUBALMHU. ['OMOTEHHBIH H
TeTEPOreHHBIN KaTaaus.

XHMHS S- ¥ P- JJIIEMEHTOB

Bopopoa-nepBelii  3€MEHT MNEPUOIMYECKOM CHUCTEMBI, €ro JBOMCTBEHHOE MOJIOKEHHUE.
Onementbl 1 - 2 u 13 - 18 rpynn nepuoguyecKoil CUCTeMbl. 3aKOHOMEPHOCTH B H3MEHEHUH
ANEKTPOHHBIX KOH(MUTYpAIHii, BETHUNH PAANYCOB, JJIEKTPOOTPHUIIATEILHOCTH U YHEPTHH HOHU3AINH
aToMOB. TUNWYHBIE CTENEHH OKHUCIEHUS. XHUMHUYECKHME CBOMCTBA MPOCTHIX  BEIIECTB.
3aKOHOMEPHOCTU B CTPOCHUU U CBOMCTBAX OCHOBHBIX TUIIOB coelMHeHUi. [IpupoaHbie coenuHenHus,
MOJIy4YeHUE U MPUMEHEHHE.

Xumust d- u f- anemenTos

OneMeHThl 3-12 rpynnm NEpHOIUYECKON CUCTEMBI. 3aKOHOMEPHOCTH B HW3MEHEHUU
JNEKTPOHHBIX KOHPUTypalui, BEIMYUH PaJUyCOB, SDHEPIMH HOHHU3ALUMHU, XapaKTEPHBIX CTEMEeHeH
OKHCJICHUS, KOOPJAMHALIMOHHBIX 4YHCEN aTroMoOB. I[IpupojHble COEIMHEHHs, MOJIYyYEHHE U
COTOCTaBJICHHE (PU3NYECKUX M XMMHUYECKHUX CBOMCTB MPOCTHIX BemiecTB. CTpoeHHE U CBOIWCTBA
OCHOBHBIX THIIOB coeanHeHui. OcobeHHocTH f- 311eMeHToB.



4. O0bem y4eOHOH TUCHHUIJIMHBI

O06Bem
Buabl yueOHol padoThI B 3ayeTHBIX B akanem.
eIMHULIAX gacax
OO0mast TpyA0EMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIAHY 12,0 432
AyIMTOpHBIE 3AHATHS: 4,44 160
Jlexumnm (Jlek) 1,78 64
Jlaboparopusie paboTs (JIab) 1,78 64
[Mpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesibHas padora (CP): 5,56 200
CamocTosATeTbHOE U3YYCHHE PA3/ICIIOB AUCITUTUTHHBI 5,56 200
Buja koHTpOJISi: IK3aMeH 2,0 72
B ToMm 4uciie mo cemecTpam:
1 cemecTp
O0mas TpyA0eMKOCTh IUCHUILIUHBI B ceMecTpe 7,0 252
AYyIUTOPHBIE 3aHATHUS: 2,67 96
Jlexumwm (Jlek) 0,89 32
Jlaboparopubie paboTs (JIab) 0,89 32
[Mpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesibHas padora (CP): 3,33 120
CamocTosTeTbHOE U3YYCHHE PA3/ICIIOB JUCITUTUTHHBI 3,33 120
Bujx KOHTpOJIS: IK3aMeH 1,0 36
2 cemecTp

Oo6masi Tpy10eMKOCTh TUCIHHIJIMHBI B ceMecTpe 5,0 180
AyIuTOpHBIE 3aHATHS: 1,77 64
Jlexumm (Jlek) 0,89 32
Jlaboparopusie paboTs (JIab) 0,89 32
[Ipaktuueckue 3anstus (113) - -

CamocrosiTesibHas padora (CP): 2,23 80
CaMocToATeIbHOE N3YUYEHHE PA3AEIOB IUCIUILIMHbI 2,23 80
BujJ KOHTPOJIAA: IK3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Opranunveckas xumusn» (b1.5.9)

1. leab AMCUMIJIMHBI — TIPUOOpPETEHNE CTYACHTAMHU 3HAHUI O CTPOCHHHM OpPTaHHMYECKHX
COEIMHEHUI, OCHOBHBIX XUMHUYECKUX CBOMCTBAX Pa3IMUHbIX KIACCOB OPraHUYECKUX COCIMHEHUN U
METOJIaX UX MOTYYCHHs], KaK TMPOMBIIUICHHBIX, TaK ¥ TA00OPATOPHBIX.

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4alOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JTOJIKEH:

Obaadamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CITOCOOHOCTHIO K CaMOOpraHu3auu u camoobpaszoBanuio (OK-7);

- CIOCOOHOCTBbIO UM TOTOBHOCTHIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JMCIUILINH B ipodeccnonansHoi aesirenbaoctr (OTTK-1);

- CIOCOOHOCTH HCMOJB30BaTh 3HAHHS O COBPEMEHHOW (PU3WYECKOW KapTHHE MHpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUMHM  BEIIECTBAa Il  [MOHUMAaHUS
OKpy>karomiero Mupa u sisnenuit npupoasl (OI1K-2);

TOTOBHOCTBIO MCIOJIb30BaTh 3HAHMSI O CTPOCHUH BELIECTBA, MIPUPOJE XUMUYECKON CBS3HU B
Pa3IUYHBIX KJaccaX XMMUYECKUX COCAUHEHUH ISl TOHUMAaHMs CBOMCTB MaTEpHaIOB U MEXaHHU3Ma
XMMHYECKHUX TPOIIECCOB, MPOTEKAONUX B OKpyskatoiieM mupe (OITK-3).

3nams:

- TEOPETHYECKHUE OCHOBBI CTPOCHHUS M CBOWCTB pa3JIMYHBIX KIJIACCOB OPraHUYECKUX
COCJIMHEHU;

- CIocOOBl TONYYeHUS M XHMHYECKHE CBOWCTBA OCHOBHBIX KIIACCOB OPraHUYECKUX
COCIMHECHM;

- OCHOBHBIE MEXaHU3MbI TPOTEKAHUSI OPTAHUYECKUX PEAKIIUN.

Ymems:

- MPUMEHATHh TCOPETUUYECKHUE 3HAHUS JIJII CUHTE3a OPTaHMYECKUX COCIMHEHHHN Pa3TuYHBIX
KJIaCCOB;

- AHAJIM3UPOBATH U MPEJCKA3BIBATh PEAKLIINOHHBIE CBOMCTBA OPraHUYECKUX COCINHEHNN;

- COCTaBIIATh CXEMbI CUHTE3a OPraHUYECKUX COCAMHEHUH, 3aJaHHOTO CTPOCHHUS.

Braoems:

- OCHOBaMH HOMEHKJIATYPBI U KJIacCU(PHUKAIINI OPraHUIECKUX COCTMHEHU;

- OCHOBHBIMHU T€OPETUYECKUMU MPE/ICTABICHUSIMHU B OPTraHUYECKON XUMUH;

- HaBBIKAMH 00OCHOBAHHUS PAIIIOHATBHBIX CIIOCOOOB IMOTYYCHHSI OPraHUICCKUX BEIICCTB.

3. KpaTkoe conepixaHue TUCHMILIMHBI

HomeHnknarypa oprannueckux coelMHeHUN. Teopuss XMUMUYECKOT0 CTPOEHUS M HACBIIICHHBIE
yrieogopoasl (YB). Ilpupona koBanentHoi cBsizu. Dopmynsl Jlstorca. dopManbHBIN 3apsl.
Oddexter 3amectuteneir. [IpomexxyTouHbIE COCAMHEHHMS] W YACTHUIBl OPTaHUYECKUX PEAKIUSIX.
OHepreTuyeckas auarpaMma peakuuu. MexaHu3m peakiuu. Crepeou3omepusi, €€ BUIbl U
0003HaYCHUSI.

AmmndaTtrueckue coequHeHus. HachlllieHHbIE U HEHACHITICHHBIE Y B. ANTKaHbI, TUKII0ATKAHBI,
AJIKEHBI, AJKWHBI, TIOJIUEHBI (IUeHBI). B KaxXIoM Ki1acce paccMaTpUBAIOTCS CIICAYIOUTUE Pa3Jeiibl:
U30MepHsi, HOMEHKJIATypa, (PU3HMUECKUe M XHMHIECKHAE CBOWCTBA, CITOCOOBI TIOTyUYeHUs. MeXaHU3MbI
peakuuii. JHEepreTuyecKas uarpaMMa peaxkiui.

ApomaTtudeckue coeauHeHus. Teopun apomarnaHocTu. CoequHEHUsT OEH30ILHOTO PsJIa.

N3omepus. Homenknatypa. CrnocoObl monyueHus. XUMHUYECKHe cBoiicTBa. Bimsnue
3aMecTuTeneil B OCH30JbHOM KOJbIIE Ha HAMpaBlICHHE U CKOPOCTh PEaKIUi 3IEKTPO(OUIHLHOTO
3aMelIeHUs.



4. O0bem y4eOHOH TUCIHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIxX B akanmem.
eIMHUIIAX gacax

OO0mast TpyA0CMKOCTb JMCHHILIMHBI 110 Y4eOHOMY IIAHy 3,0 108
AYyIUTOpPHBbIE 3aHATHUS: 1,33 48
Jlexumn (Jlek) 0,44 16
JlaGopatopusie pabots (J1ab) - -

[paxruyeckue 3ansatus (I13) 0,89 32
CamocrositesibHas padora (CP): 1,67 60

Buja KoHTpOJISA: 3a4eT ¢ OLEHKOM




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«®u3nueckas xumusn» (b1.5.10)

1. Heap AMCHUNIMHBI — PACKPBITH CMBICT OCHOBHBIX 3aKOHOB, YHPAaBISIONIUX XOJIOM
XMMHYECKOT0 Tpollecca, MOoKa3aTh O0JIaCTH MPUIOKEHHS STUX 3aKOHOB M HAy4YUTh CTYICHTA
TPaMOTHO MPUMEHSTH UX MPU PEHICHHH KOHKPETHBIX TEOPETUYECKUX U MPAKTUICCKIX 3a1a4.

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACS M0 MporpamMmMe 0aKajaBpuara
JMOJIKEeH:

Obradams CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTBbIO UM TOTOBHOCTHIO HCIIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUIUIMH B podeccuonanbroi aesreapaoctu (OITK-1);

- TOTOBHOCTHIO HCTOJb30BaTh 3HAHHUS O COBPEMEHHOW (M3MUECKON KapTUHE MHpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMHM BEIIECTBAa M  TOHHUMaHUs
OKpy>karomiero Mupa u sisnenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO HCITOJI30BaTh 3HAHMS O CTPOCHHUHU BEIIECTBA, IPUPOJIE XUMHUUECKON CBS3HU B
Pa3TUYHBIX KJIaccaxX XUMHUYECKHX COSJAMHCHUU ISl TOHMMAHUS CBOWCTB MaTePUAIOB I MEXaHU3Ma
XUMHYECKHUX TPOIIECCOB, MPOTEKAONUX B okpyskatoiiem mupe (OI1K-3).

3nams:

- OCHOBHBIE 3aKOHBbl (DU3MYECKONW XHMHH, B3aUMOCBSI3b (PU3UUYECKHMX U XUMHUYECKHX
XapaKTepUCTHK MpoIiecca;

- MYTH ONpEJENICHUs BAXKHEHIIMX XapaKTePUCTHK XMMHUYECKOTO paBHOBeCHs (KOHCTaHTHI
paBHOBECHS, PAaBHOBECHOTO BBIXOJA NPOAYKTA, CTENEHU MPEBPALICHHS UCXOMHBIX BEIIECTB) H
BIIUSTHUS Pa3IUYHBIX (DAKTOPOB HA CMENICHUE XHMHUYECKOTO PABHOBECHST;

- YCIIOBUS YCTAaHOBJICHUS (Da30BBIX PABHOBECHUN B OJIHO- U MHOTOKOMIIOHCHTHBIX CHCTEMaX,
BO3MOXKHOCTH Pa3JICICHUS CIIOXKHBIX CHCTEM Ha COCTABJISIFOIINE KOMITOHCHTHI;

- TEPMOJIMHAMUYECCKOE OTIMCAHNE CBOMCTB UICATHHBIX U HEHICATHHBIX PACTBOPOB, TIOIXOIBI
K HaXO0XICHUIO MapIHaIbHbIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpa.

Ymemy:

- TPUMEHATH TEOPETUYECKHE 3HAHHMS U HKCIEPUMEHTAIbHBIE METOAbl MCCIEIO0BaAHUS
bu3znYeCcKoil XUMUU TPU PELICHUHN MPOPECCHOHATBHBIX 3a/1a4;

- IPOBOJIUTH TEPMOIUHAMUYECKHIE PACUEThI, OCYIIECTBISATH aHAIHM3 U HA OCHOBE 3TOTO JIENIaTh
000CHOBAHHBIE BLIBOIBL,

- IPEICKa3bIBaTh M HAXOJUTh ONITHMAJILHBIC YCIIOBUS IPOBEICHUS XUMUIECKOTO TIPOoIiecca ¢
EJTBIO TMTOTYYCHHSI MAKCUMAIBHO BO3MOYKHOTO BBIX0JIa MHTEPECYIOIIETO MPOIYKTa,

- TIPEACTABIIITH JaHHBIE JJa0OPATOPHOTO MCCIIeIOBaHUS B rpadudeckoi popmMe u Ha OCHOBE
MOJTyYEHHBIX 3aBUCUMOCTEN OMpPENENsITh COOTBETCTBYIOIINE TEPMOINHAMUYECKUE U KUHETUYECKHE
XapaKTePUCTUKU XUMUYECKON CUCTEMBI U XMMHUYECKOTO TpoIiecca;

- MPOBOJUTH aHANU3 U KPUTHUECKH OICHUBATh MOTYYCHHBIE IKCIIEPUMEHTATbHBIC JaHHEIE,
000011aTh 1 JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

- KOMITJIEKCOM COBPEMCHHBIX TEOPETUYCCKHX METOJOB (PU3UUCCKOW XWMHH JUISI PEIICHUS
KOHKPETHBIX HCCIICIOBATEIILCKUX 33]1aY,

- HaBBIKAMH OIIpPENETICHHUs] COCTOSIHHMSI PaBHOBECHUS W CaMOMPOM3BOJIBHOTO HaIpaBIICHUS
XUMHYECKOI0 Mpolecca;

- mpreMaMu OOpaOOTKHU TMOJYYEHHBIX OMBITHBIX JAHHBIX AJISl BBISBICHUS U YCTAHOBIICHUS
B3aMMOCBS3€H MEX1y TEPMOJIUHAMUYECKIMHE CBOMCTBAMH U (PU3NUECKUMU MTapaMeTpaMu Mpoliecca;



- 3HaHUSIMU OCHOBHBIX 3aKOHOB (DM3MUYECKOM XMMHUU JJIsI COAEPIKATENbHON MHTEPIpPETALuU
TEPMOJUHAMHYECKHUX PaCYETOB.

3. KpaTkoe coep:kaHue JMCHUILIMHBI:

XumMuyeckasi TepMOAMHAMMKA. 1-b1i1 U 2-0i1 3aKOHBI TepMOIUHAMUKY, MOCcTyaT [Tnanka.
B3anMocBs3b TEmIoThl, pabOThl W M3MEHEHHsT BHYTPEHHEH SHEPruM B IMPOIECCaX C ydacTHEM
uaeanpHoro raza. TemmoéMkocTh TBEPABIX. JKUAKMX M Ta3000pa3HBIX BEMIECTB. TepMOXHUMHS.
Brrancienne TemnoBeiX 3()()EKTOB XMMHUYECKHX pPEaKIWd, MporeccoB (a3oBBIX IEPEXOJIOB,
pacTBOpEHUS M IPpyrux PU3UKO-XMMUYECKHX TporeccoB. DHeprus [ md6ca n sneprus ['eapmrombia
KaK KPUTEpUU HaIpaBJIECHUS XUMHUYECKOro mporecca. Pacuér abcostoTHON SHTponUU. XUMHUYECKOE
paBHOBecue. KoHCTaHTa XMMHYECKOTO paBHOBECUS U METOIBI €€ pacd€ra U HKCIEPUMEHTAIBLHOTO
onpezcineHus. PaBHOBECHBIM BBIXOJ MNPOAYKTa, BIMSHHE [aBICHHUS, TEMIIEpaTypbl, IpPHUMECU
MHEPTHOTO ra3a Ha pPABHOBECHBIM BbIXOJA. YpaBHEHUs H30TepMbl U u300apel Bant-T'odda.
Cratuctuueckas TepMoArHaMuKka. Pacuér repmoanHamMuueckux GyHKIMN Ha 0a3e MpecTaBIeHIH O
CyMMe I10 COCTOSIHUSIM.

da3oBble paBHOBeCHSI B OJHOKOMIIOHEHTHBIX cucTtemax. da3oBbie nepexoas! U pazoBas
JirarpaMMa COCTOSIHUSA JIJ11 OJHOKOMIIOHEHTHBIX cucTeM. TpoiiHas Touka. Y paBHeHue Kianeipona-
Knaysunyca. 3aBHCMMOCTb [aBJ€HHS HACBIIIEHHOIO mapa oOT TeMmmeparypel. OrnpeneneHue
TepMOJMHAMHUYECKUX (QYHKIMH nporecca (Ga3oBoro nepexona. Kpuruueckas remmneparypa.

TepmonmHamuueckass Teopusi pacTBopoB. Kiaccudukanus pactBopoB. CrnocoObl
BBIpa)KEHUS cocTaBa pacTBopa. [lapuuanbHele MOIsSpHBIE BeTHMUuHBL. Y paBHeHUs ['n60ca-/{rorema.
WneanbHble pacTBOpbl. TepMoauHaMudeckue GyHKIIMA CMEIISHUS IS UICAIbHBIX PACTBOPOB, 3aKOH
Paynsa. IlpenenpHo-pa3OaBieHHBIE pacTBOpHI, 3akoH [eHpu. HewuneanbHple pacTBOPSI,
IIOJIOKUTENBHBIE M OTPHULIATENIBHBIE OTKIIOHEHUS OT 3akoHa Payisa. TepMoauHaMuyeckoe ONrucaHue
HEHJICATbHBIX PACTBOPOB, AKTUBHOCTh, KOA((UIIMEHT aKTUBHOCTH. KoJuMratuBHBIE CBOWCTBA
pPacTBOpOB HEJNETYUYMX BEUIECTB B JIETydeM pacTBoputeie. Kpnockomnus, s30ymmockonus. OcMoc,
OCMOTHYECKOE JABJICHUE.

da3oBbl¢ PaBHOBECHS B MHOIOKOMIIOHEHTHBIX CHCTeMaXx. JlparpaMMbl «JaBieHHE-
COCTaB», «TEMIIEPATYPA-COCTABY, «COCTAB Mapa-COCTAB JKUIKOCTH» JJIS UACAIBHBIX U HEUJECAIBbHBIX
pactBopoB. 3akoHbl [ M66ca-KonoBanoBa, Azeorpornus. PU3NKO-XUMHUECKUE OCHOBBI pa3fieieHUs
KHUIKUX cMeceill, pekTudukanus. OU3NKO-XUMUUECKUN U TepMUYECKUN aHalu3. Pa3nnyHble TUIIBI
JMarpaMM IJIaBKOCTU. DBTeKkTHKA. [IpaBuio ¢a3 u npaBuiio psryara.

4. O6beM yueOHOI TMCHUNTHHBI

O6beMm
Buabl yueOHoli padoThI B 3auetHbIX B akanewm.
eIMHULIAX gacax

OO0masi TpyA0eMKOCTh JUCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 50 180
AyIuTOpHBIE 3aHATHS: 1,78 64
Jlextuu (JIek) 0,89 32
JlabopaTtopHbie paboTs (J1ad) - -

[Tpaktiueckue 3anstus (I13) 0,89 32
CamocrosiTesibHas padora (CP): 2,22 80
Buja kKoHTpOJISA: K3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Konnougnas xumus» (b1.b.11)

1. Ieap AUCHUIUIMHBI — O3HAKOMIIGHHE CTYJEHTOB C OCHOBaMHU TEPMOIUHAMHKHU
MOBEPXHOCTHBIX SBIICHUH, CIOCOOAMHU TMONYyYEHUsS M BaXKHEHIIMMU CBOWCTBAMHU JTUCHEPCHBIX
CUCTEM.

2. B pesyabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JMOJIKEH:

Obradams CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTBbIO UM TOTOBHOCTHIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHUIUIAH B mpodeccuonanbroi aesreapaoctr (OITK-1);

- TOTOBHOCTHIO HCTOJb30BaTh 3HAHHUS O COBPEMEHHOW (M3MUECKON KapTUHE MHpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMM BEIIECTBAa M  TOHHUMaHUs
OKpykaromiero mupa u sisnenuit mpupoasl (OI1K-2);

- TOTOBHOCTBIO HCITOJI30BAaTh 3HAHMS O CTPOCHHUHU BEIIECTBA, PUPOJIE XUMHUUECKON CBS3HU B
Pa3IUYHBIX KJIAacCaX XMMUYECKUX COCAUHEHUH ISl TOHUMAaHMs CBOMCTB MaTEpHaJIOB U MEXaHHU3Ma
XUMHYECKHUX TPOIIECCOB, MPOTEKAONUX B OKpyskatoiiem mupe (OI1K-3).

3uameo:

- OCHOBHBIE TOHATHSI M COOTHOUICHHS TEPMOJWHAMUKH TIOBEPXHOCTHBIX SIBICHUUN
(TepMOIMHAMUKA TIOBEPXHOCTHOTO CJIOS; aAre3usi, CMayMBaHUE M paCTEKaHWE HKHUIKOCTEH;
JTUCTIEPCHOCTh M TEPMOJUHAMUYECKUE CBOMCTBA Tel; aacopOlMs Ta30B M MapoB, aAcopOLus U3
pacTBOpOB);

- OCHOBHBIE METO/IbI TTOJTyYCHHUS JUCTIEPCHBIX CHCTEM;

- OCHOBHBIC CBOWCTBa JHCIIEPCHBIX CHUCTEM (DJIEKTPOITOBEPXHOCTHBIC CBOMCTBA,
KHHETHYECKHUE U ONITUYECKHUE CBOMCTBA; CBOWCTBA PACTBOPOB KOJIJIOMTHBIX TTOBEPXHOCTHO-aKTUBHBIX
BEIIIECTB);

- OCHOBHBIE MOHSTHSI U COOTHOIICHUS TEOPUN arperaTMBHON yCTOMYMBOCTU U KOAryJSILIMU
0 OOHBIX TUCTIEPCHBIX CUCTEM;

- OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa30BaHHS U PEOJIOTUYECKHUE CBOWCTBA
JUCTIEPCHBIX CUCTEM.

Ymemp:
- TPOBOJUTH pacyeThl C HCIOJIB30BAHMEM OCHOBHBIX COOTHOIIEHUN TEPMOJUHAMUKU
MOBEPXHOCTHBIX SBJICHUHN U PACYEThl OCHOBHBIX XapaKTEPUCTUK JUCTIEPCHBIX CUCTEM.

Braoemy:

- METOJaMH U3MEPEHUs TOBEPXHOCTHOTO HATSXKEHUS, KPAaeBOTr0 yIiia, BEJIMYUHBI acopOLun
U yIeIbHOW TMOBEPXHOCTH, BA3KOCTH, KPUTHUUYECKOW KOHIEHTPALUU MULETI000pa30BaHus,
3JIEKTPOKMHETUYECKOr0 MOTEHIMaaa; METOAaMU MPOBEICHMs JAMCIEPCUOHHOTO aHajiu3a, CHUHTE3a
JIUCIIEPCHBIX CUCTEM U OLICHKU UX arperaTUBHON yCTOMYMBOCTH.

3. KpaTkoe cogep:xaHue TUCHUILINHBI:

Monyns 1. [Ipeamer v npu3HaKu 0OBEKTOB KOJUTOUIHONW XHMHH

Konnounnas xumusi - Hayka O TOBEPXHOCTHBIX SIBICHHUSIX M JUCIEPCHBIX CHCTEMax.
OCHOBHBIE TIPU3HAKH JIUCIIEPCHBIX CHUCTEM - T€TEPOTCHHOCTh W JHUCIEPCHOCTB; MOBEPXHOCTHAS
SHEPrusl; KOJIUYECTBEHHbIE XapaKTePUCTUKH aucnepcHocTH. Kiaccudukanus AUCTIEPCHBIX CUCTEM.

Mopyns 2. TepMoarHaAMUKA TOBEPXHOCTHBIX SIBJICHUHN



OO6m1as XxapaKTEepUCTHKA MOBEPXHOCTHOM dHepruH. [loBepXHOCTHOE HATSHKEHUE. Y paBHEHNE
['u60ca-I'enbMronbpia it  BHYTPEHHEW  YJIETBHOM  MMOBEPXHOCTHOW  DHEPruu  (IOJTHOM
MOBEPXHOCTHOM SHEPTUN).

Meton u3z6siTkoB ['160ca. dynaamenrtaabHOe afacopOunonHoe ypaBHeHue [ no6ca. YactHoe
BhIpakeHHe ypaBHeHus [ m60ca. [IoBepXHOCTHO-aKTHBHBIC U TIOBEPXHOCTHO-UHAKTUBHBIC BEIIECTBA.

Anresust u xore3usi. YpaBHenue [ronpe ans pabotsl aaresuu. CmaunBanue, 3akoH FOHra.
VYpaBuenue [romnpe-lOnra. Pacrexanme xuakocted, KOd(POUIMEHT pacTeKaHus MO [ apKuHCY.
Oddext Mapanronu, mpaBuiIo AHTOHOBA.

[TpaBuno a3 ['mb66ca u gucnepcHOCTh. BiusiHue KpUBU3HBI MOBEPXHOCTH HAa BHYTPEHHEE
nasnenue ten (ypaBHenue Jlammaca). Kanmuisipaeie siBnenus. YpaBHeHue KenbBunHa. BimstHue
JUCIIEPCHOCTH Ha PACTBOPUMOCTbH, KOHCTAaHTY PABHOBECUS XMMHUYECKOH peaklUH, TeMIepaTypy
dazoBoro nepexona.

Metoapl TONy4YeHHMS JUCHEPCHBIX CHCTeM. YpaBHeHue PeOunaepa mns  paboTbl
mucneprupoBanus. Dpdekr Pebunnmepa. ['omoreHHass u reTeporeHHas KOHIEHCAIMS. DHEPTUs
I'u606ca obOpazoBanus 3apoibiiia HoBoH (a3el. KuneTrka o0pa3oBanust HOBOH (ha3bl.

Monynb 3. AnCOpOIMOHHBIC PABHOBECHS

[Ipupona amcopOUMOHHBIX CHI. AICOpOIHS Ta30B M MapoB Ha OJHOPOJHON MOBEPXHOCTH.
3akon ['empu. Mopnens u ypaBHeHue Jlenrmiopa. Teopus MOTMMOJIEKYJIIPHON aacopOmmu
Bpynayapa, Ommera, Temtepa (BOT). Onpenenenue yaensHol noBepxHoctd merojgom bOT.

Ancopbuust Ta30B U MapoB Ha MOPUCTHIX Marepuanax. Knaccudpukanus nop no Jlyoununy.
Teopuss kamwuisAipHON KoHAeHcauuu. Pacuer wuHTerpampHOi U auddepeHnnanbHON KpUBBIX
pacnpeneseHust o0beMa 1mop mo pasmepam.

AncopOumsi Ha MHKpPOTIOPUCTBIX MaTepuanax. [loTeHnmaneHas Tteopus llomsHu.
Xapakrepuctudeckasi kpupas aacopouuu. O6o0meHHoe ypaBHeHue Teopuu JlyOnHnHa 00eMHOTO
3aroJIHEHNs] MUKpONOp, ypaBHeHue JlyOunuHa - Pagymikesuya.

AncopOnusi TOBEpXHOCTHO-aKTUBHBIX BemiecTB. [IpaBmiio J[rokmo - Tpay6e. 3aBucuMocTh
MMOBEPXHOCTHOT'O HATSDKEHUS OT cocTaBa pactBopa. YpaBHenuwe IllumkoBckoro. YpaBHeHus
COCTOSTHUS Ta3000pa3HbIX MOBEPXHOCTHBIX (aCOPOIMOHHBIX) MIeHOK. Becsl JIeHrmiopa.

Monynb 4. DrnekTpudeckue siBICHUs Ha TTOBEPXHOCTH

Mexanu3mbl 00pa3oBaHus JBOMHOTO 3nekTpudeckoro cios ([193C). Ypasuenus Jlunnmana.
OnexrpokanuuisipHele  KpuBble. Teopunm crpoenus JOC. Pewmenue ypasHeHus Ilyaccona-
Bonbivana mist quddyznoii wactu JI3C. 1DC no teopun LltepHa, mepe3apsaka mMOBEPXHOCTH.

ONEKTPOKUHETUYECKUE  SIBJIICHUS,  DJIEKTPOKMHETHYECKUH  TOTEHLUal.  YpaBHEHUE
['enpMmrombia-CMOIyXOBCKOTO JIJIs JIEKTPOOCMOca U 3lieKTpodopesa.

Mopyns 5. Kunetndeckue cBOWCTBA TUCTIEPCHBIX CUCTEM

CBsi3b CKOPOCTH OCQXKJEHUS YACTHUIl C UX pa3MepoM. YcioBus cobmoneHus 3akona CTokca.
CenMMEHTAIMOHHBIA aHAIu3 MOJIUAMCHEPCHBIX cUcTeM. KpuBble pacnpeneiaeHus 4acTHl] IO
pasmepam. [Ipupona OGpoyHOBCKOTO ABMKEHHS. 3aKOH DifHIITEHHA - CMOITyX0OBCKOTO. CleACTBHS U3
TEOPUH OpOYHOBCKOTO JIBIDKECHMUSL. CenumeHTaIMOHHO- AU (P HY3UOHHOE paBHOBecCHE,
TUIICOMETPUYECKUI 3aKOH.

Monyns 6. ArperatuBHasi yCTOWYMBOCTD U KOATYJISIHS JUCIIEPCHBIX CHCTEM

CenumeHTallMOHHAs M arperaTUBHAs YCTOMUMBOCTH cucteM. JlnodunbHble U TU0POOHBIE
cucreMbl. Kputepuit mmodunbrocty o Pedunnepy-1Lllykuny. JInoduasHbie 1UCTIEpCHBIE CHCTEMBI.
Knaccudukanus MOBEpXHOCTHO-aKTHBHBIX BEIIECTB. TepMOAMHAMHKA M MEXaHU3M MH-
nemnoodpazopanusa. Crtpoenue munenn [IAB. Comobunuzanus. KpuTnueckass KOHIEHTpanus
MUIEII000pa30BaHUs, METO/IBI €€ ONpeAeTICHUS.



JInopoOupie qucniepcHbie cUcTeMbl. DakTOPHI yCTOWYNBOCTH THOGOOHBIX cucTeM. bricTpas
1 MenneHHas koaryisanusa. Kunetuka koaryssanun 1o CMOIyXOBCKOMY. 3aBUCHMOCTb YMCIIa YACTHIL
pazHOro mnopsiaka oT BpeMeHU. OcHOBHblE noJOKkeHUs Teopun Jleparuna, Jlangmay, ®Pepses,
Ogepbeka ([1JIPO). PacknunuBaromiee AaBieHHe W ero cocrasistomue. OOuiee ypaBHeHHE IS
SHEPrUM B3aUMOJEHUCTBUS TUCIEPCHBIX YacThll. [loTeHnanpHble KpUBbIE B3aUMOIEHCTBUS YaCTHII.
Helirpanu3annoHHas U KOHLEHTpauroHHas koaryssanus. [Ipaswio lynsne-I'apau.

Monayns 7. CTpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHWYECKHE CBOMCTBA JHCIIEPCHBIX
CUCTEM

Tunsl cTpykTyp, 0Opasyromuxcs B JUCIEPCHBIX CHUCTEMax. B3auMOCBs3p MeXIy BUAOM
MOTCHITHATBHOM KpUBOW B3ammojeicTBus dacTuil (mo teopun JJID®O) u TUIIOM BO3HUKAIOIIUX
CTpyKTyp. KoarynsanuoHHO-THKCOTPOIHbBIE M KOHEHCALIMOHHO-KPUCTAJNIN3allOHHBIE CTPYKTYPHI.

Peonornuecknuii MeTox MCCIENOBAHHUA JNHUCIEPCHBIX CcUCTEM. OCHOBHBIE TIOHATHA W
U7icalIbHbIE 3aKOHBI PE0JIOTHH. MoennpoBaHie peoJOTHYECKUX CBOIMCTB TeIl.

Knaccudukanust AMCIIEPCHBIX CHCTEM 10 CTPYKTYPHO-MEXaHUYECKHM CBOMcTBaM. Bsi3kocTh
KUJKUX arperaTUBHO YCTOWYMBBIX TUCIEPCHBIX CUCTEM. YpaBHeHus OiHiuTeiiHa, [llTaynunrepa,
Mapka - XayBuHka. Peosornueckue CBOMCTBA CTPYKTYpPUPOBAHHBIX JKHUIKOOOPA3HBIX H
TBEPI0OOPA3HBIX CHCTEM.

4. O0bem y4eOHOH TUCHHUIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIX B akanmem.
eIMHUIIAX qacax

OO0mast TpPyA0€MKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaAHy 5,0 180
AyIMTOpHBIE 3AHATHS: 1,78 64
Jlexumnm (Jlek) 0,89 32
Jlaboparopusie paboTs (JIab) 0,89 32
[Ipaktuueckue 3anstus (113) - -

CamocrositesibHas padora (CP): 2,22 80
[ToaroToBka K 1a00paTOpPHBIM paboTam 1,11 40
Jpyrue BUIBI CaMOCTOSATEIHHON pabOThI 1,11 40
Buja koHTpOJISI: IK3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«AnamuTnyeckas xumus» (b1.b5.12)

1. Heap AUCHMILUIMHBI — MPUOOPETEHHE OOYYAIOMIMMHUCS 3HAHUW 1O OCHOBHBIM TpyIIam
METOJIOB XMMHYECKOrO aHalu3a, HauOojee MIMPOKO MPHUMEHSEMBIX B MPOMBIILICHHOCTH H
UCCIIEIOBATENLCKON paboTe, a TakkKe KOMIETCHIIM, HEOOXOAMMBIX XHUMHKAM-TEXHOJOTaM BCEX
CIIELUATLHOCTEH JIs1 PEIICHHS] KOHKPETHBIX 3a/1a4 XMMUYECKOTO aHaIN3a.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMmMe 0akajiaBpuara
JOJIZKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIMOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIAH B ipodeccnonansHoi aesitenbaoctr (OTTK-1);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHS O CTPOCHUHU BEIIECTBA, MPUPOJIE XUMHUUECKON CBSI3HU B
Pa3IMYHBIX KJaccaX XMMUYECKUX COCAUHEHUH ISl MOHUMAaHMs CBOMCTB MaTEpHaJOB U MEXaHU3Ma
XUMHYECKHUX TPOIIECCOB, MPOTEKANUX B OKpyxatoiiem mupe (OI1K-3).

Buame:

- OCHOBHBIC TOHATUS, TEPMHUHBI, METOJbl U MPHUEMBbl KAY€CTBEHHOTO U KOJUYECTBEHHOTO
XUMHUYECKOTO aHAJIN3a, TEOPHIO XUMUYECKUX B (PU3UKO-XUMHYECKUX METOJIOB aHAJIN3a, MPUHITUTIBI
paboThl OCHOBHBIX TPHUOOPOB B U3UKO-XUMHUECKUX METOJIaX.

Ymems:

- TIPUMEHSATH MPHUOOPETEHHBIC MPAKTUYECKUE HABBIKK B MPO(ECCHOHAIBHON AESITeTbHOCTH
JUISL pelIeHUs] KOHKPETHBIX 3ajJay; BJIaJeTh: MOHMMAaHHUEM €€l U aJrOpUTMOB XUMHUYECKOTO
aHaJM3a, CI0CO0aMM PEIICHUs aHAIUTUYECKUX 3aJ]1ad, OIEHKOW BO3MOXKHOCTEH Ka)KIOTO0 METoHa
aHajgn3a, OCHOBAMU METPOJIOTHYECKON OIICHKHA pEe3yJbTAaTOB KOJUYECTBEHHOTO XHUMHUYECKOTO
aHajiu3a.

Brnaoems.:

- TIOHMMaHWEM IIeJied W aJIrOPUTMOB XHMMHYECKOTO aHajau3a, CIoco0aMH perieHus
AHAJIMTUYECKUX 3aJad, OICHKOM BO3MOXKHOCTEM Ka)KJIOr0 METOJa aHajau3a, OCHOBaMHU
METPOJIOTHUECKOM OLIEHKH PEe3yJIbTaTOB KOJTUYECTBEHHOTO XUMHUYECKOTO aHAN3a.

Hmemsb npedcmaenenue o eTUHON JIOTUKE XUMHUECKOTO aHAIN3a, 0 MHOTOOOPa3ul METOI0B
XUMUYECKOTO aHaliu3a M O KOHTPOJIE KayecTBa pPe3yJbTaTOB KOJIMYECTBEHHOTO XMMHYECKOTO
aHanu3a.

3. KpaTkoe conepskaHue TUCHUILINHBI:

Brenenue. [lonstue 06 ananutuueckor xumuu (AX) Kak 0 CUCTEME 3HAHUH, TTO3BOJISIONIEH
YCTaHOBUTh KAaYECTBEHHBIM M KOJWYECTBEHHBIH cOCTaB BemiecTBa. 3amaun AX. AHaIWTHUYECKUN
CUTHAJI KaK HOCHUTEJIb KAYeCTBEHHOM 1 KOJIMYECTBEHHON nH(popMaruu 06 00bekTe aHanuza. [lonsarue
o mpobooTbope u mpobomoaroroBke. OCHOBHbIE TpeOOBaHUS, NPEABSIBISEMbIE K METOJIaM
XUMHYECKOTO aHaju3a. YCJIOBUS BBIMIONHEHUS ONpeleneHuid. Ananutuyeckas Qopma,
AHATUTUYCCKUE TPU3HAKHI. AHATUTHYECKUE KIACCU(PUKAIIUU KATHOHOB U AHHOHOB.

Cucrematndeckuii U qpoOHbBIN aHann3. CoBpeMeHHBIC METOABI HICHTU(DUKALIUN dJIEMEHTOB
u coenuHeHuid. OpraHuyecKre aHaJTUTHYECKHUE PEareHThl B aHAJIN3€ HEOPTraHWYECKUX BEIIECTB.
PaBHOBeCHSsI B aHaTUTHYECKUX TOMOTEHHBIX M TE€TEPOTeHHBIX cucTeMax. OCHOBHBIC THUITHI PEAKIIHi,
npumMeHseMblXx B AX (KHCIOTHO-OCHOBHOE B3aWMOJCHCTBHE, OKHCJICHHE- BOCCTAaHOBJICHHE,
KOMILJIEKCO0Opa3oBaHue, ocaxacHue). Onrucanne paBHOBECHS aHATUTHYECKUX PEAKIIHHA C TTIOMOIIBIO
KOHCTaHT pPaBHOBECHs. YYeT MOOOYHBIX peaklUid C TOMOIMIbIO ammapara YCIOBHBIX KOHCTAHT
paBHOBecHs. Vcronb30BaHNe yCIOBHBIX KOHCTAHT PaBHOBECHS ISl ONTUMHU3ALNN aHAIUTHYECKUX
peakiuii W TPaKTUYECKHX YCIOBUH HX BBINONHEHUA. OCHOBBI METOAOB KOJIHYECTBEHHOTO



XUMHYECKOro aHaiau3a. MeToapl KOJMMYECTBEHHOIO aHaiu3a. TpeboBaHMs, NpeAbsSBIsEMble K
XUMHUYECKHM PEaKIHsIM, UCTIOIb3yEeMbIM B XUMUYECKOM aHalIn3€e. DTarbl KOJMUYECTBEHHOTO aHAIIM3A.
[TonsiTue O TrpaBUMETPUUYECKOM aHaIu3e. 1eOpeTHYEeCKHEe OCHOBBI TUTPUMETPUYECKOTO aHAlM3a.
[Tpuemsl TuTpoBaHus. Pacuersl B TuTpuMeTpun. ['paduueckoe oToOpaskeHue npoiecca TATPOBAHUS.
CKadoKk THTpPOBaHMs, TOYKA JKBHUBAJCHTHOCTH, KOHEYHAs TOYKa THUTpoBaHWs. [lepBUYHBIE U
BTOPUYHBIE CTAaHAAPTHL. MeTOJ KUCIOTHO-OCHOBHOTO THUTPOBaHUS. BBIOOP KHCIOTHO-OCHOBHOTO
uHAnKaTopa. [IpuMepsl onpenencHuit. MeToabl OKUCITHTEILHO-BOCCTAHOBUTEIBHOTO THTPOBAHHMS.
OKHCITUTENIFHO- BOCCTAHOBUTENBHBIA TOTEHIMAN. (DakTOphbl, BIUSIONINE HA €ro BEIMYUHY.
VYpauenue HepHcra.

[epmanranatomerpust. Momomerpusi. ONTHME3AanMs YCIOBHH ompeeneHus. Merton
KOMIUIEKCOHOMETPUYECKOTr0  TUTpoBaHHs. (OCOOEHHOCTHM peakiuil  KOMIUIEKCOOOpa3oBaHUs
(xemarooOpa3oBanusi) uOHOB MeTtauioB ¢ DJITA. Bpibop onTHUManbHBIX  yCIOBUI
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUS. THUTpOBaHHME MO METOAY OCaXKIeHHUs. MeTpoiormueckas
OIICHKA PE3yJIbTaTOB aHanu3a. IHIWKAaTOPHbBIE U HHCTPYMEHTAILHBIE CITIOCOOBI YCTAHOBIICHHUS TOUYEK
9KBHBAJICHTHOCTH.

Beenenne B (pu3uko-xuMudeckue (MHCTPYMEHTAIBHBIC) METOJBI XUMHUYECKOTO aHAIN3a
(MMXA-OXMA). Knaccudpukamuss (U3MKO-XUMHUYECKUX METOJOB aHaln3a. AHATUTHYECKHUMA
CUTHAJ Kak nH(popMaTuBHAs (YHKIIMS COCTaBa BellecTBa. MeToIbl KOIMYECTBEHHBIX U3MEPEHHI B
OXMA, ux XapaKTepUCTHKA. AHATUTHUYECKHE U METPOJOTUYECKUE XAPAKTEPUCTUKU METOIUK
OTIpeieNICHusI.

4. O0beM yueOHOH TUCIUIJIMHBI

O0BemM
Buabl yueOHoi1 padoThI B 3aueTHBIX B akanem.
eAMHUIIAX yacax

OO0mast TpyA0eMKOCTb JMCHHIIJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexuuu (Jlek) 0,44 16
Jlaboparopubie padcoTs (JIab) 1,33 48
[Tpaktuueckue 3ausatus (I13) - -

CamocrositesibHas padora (CP): 2,22 80
CamocTosTeTbHOE U3yUYEHHE PA3/IeI0B JUCIUILUIMHBI 2,22 80
Bua koHTpOJIA: 3a4eT ¢ OLEHKOM - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHMHBI
«HNnxenepHas rpapuka» (b1.6.13)

1. Ieab AUCHMNIMHBI — HAYYUTH CTYJICHTOB BBIIOJIHATH U YUTATh YEPTEXKH IO MPaBUIaM U
YCIIOBHOCTSIM COTJIACHO CTaHJapTaM €IMHON cUCTeMbl KOHCTpyKTOpckol nokymenTauu (ECK).

2. B pe3yjbTare H3y4yeHUs AUCHUNIMHBLI 00y4alOMUIics MO MporpamMMe daxkajaBpuara
JOJIZKeH:

Obnadamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CHIOCOOHOCTBIO K caMoopraHu3anuu u camooodpaszosanuto (OK-7);

- TOTOBHOCTb HCIOJb30BATh 3HAHUSA O COBPEMEHHOM (U3MYECKOHl KapTUHE MHUpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSAX, CTPOCHMM BEIeCTBA Ui IOHUMAaHHUSA
OKpy’Karolero Mupa u sisnenuit npupozst (OI1K-2).

3uams:

- c10coObI 0TOOpaKEHUS MPOCTPAHCTBEHHBIX (POPM Ha TIOCKOCTH;

- IpaBUJIa U YCJIOBHOCTHU TPH BBINIOJHEHUN YEPTEXKEHH;

- BUJIBI U3CTUI U KOHCTPYKTOPCKUX JJOKYMEHTOB;

- Ha YPOBHE TIPE/ICTABJICHUS XapaKTEPUCTUKU (POPMBI M TIOBEPXHOCTU U3IACITIHIA.

Ymemn:

- BBIMOJIHATh U YUTATh YEPTEXKU TEXHUUECKUX U3/AETIUH C yUeTOM IeHCTBYIOIINX CTaHJapTOB;

- BBIMOJIHAT ¥ YUTATh CXEMbl TEXHOJIOTMYECKUX MPOLIECCOB;

- CIOJIb30BATh CPEACTBA KOMIIBIOTEPHOI Irpa)uKy A U3TOTOBJIEHUS YEPTEKEH.

Bnaoemy:

- crocobaMu M pueMaMH U300pakeHus! IPEIMETOB Ha MJIOCKOCTH;

- rpadmaeckuM naketom «Kommacy.

3. KpaTkoe coep:kaHue AMCHUIINHBI:

Beenenne. [Ipenmer u MeTopl HHXEeHEpHOH rpaduku. Kpatkue nuctopuyeckue CBeICHHUS.
3amaun ¥ MECTO Kypca B MOArOTOBKe 0akanaBpa TEXHUKH U TEXHOJIOTHU.

Monyas 1. U3aemsi 1 KOHCTPYKTOPCKHE TIOKYMEHTBI.

1.1. Buabl u3aej i 1 KOHCTPYKTOPCKHX IOKYMEHTOB.

Buast wznenuit mo 'OCT: neranb, cOopodHas €IMHMIIA, KOMIUIEKC, KOMIUIEKT. Bumbl
KOHCTPYKTOPCKHMX JOKYMEHTOB: YEpTEeX JeTanu, COOpOUYHBbIM uepTek, depTex OOIIero BHUAA,
cneuupukanus, cxema. IIudppbl KOHCTpYKTOpCKHMX JOKyMeHTOB. Kparkue cBeneHus o
CTPOMTENIBHBIX YepTEXKaX.

1.2. Pe3b00Bble u31e/1Us1 U COeIMHEHMS.

Pe3nOb1: 0OpasoBanue, kinaccudukanus, u3o0pakeHHe U 00O03HAUEHHWE Ha YEepTeKe.
Crannapthele pe3bOoBble u3zenus. OnpeneneHue pe3bObl n3mepeHueM. CoenuHEHHs aeTanel
6oToM 1 mnuiIbkoi. Pe3n0oBbie TpyOHBIE coeauHenus. LankoBbie coennHeHHUS.

1.3. cKu3bI U TEXHHYECKHE PUCYHKH JeTaJIeil.

[TocnenoBaTenbHOCTD BBIIIOJIHEHUSI U300payKEHUN JETanu: BHIOOP TJIaBHOTO M300pa)KEeHMUS;
OTpeNieIeHne HEOOXOAWMOTO KOJNMYECTBAa HW300paKEHMid; TOATOTOBKA IIOJII YepTexa K
N300paKEHUIO I€TANIN; H300pakeHNE OCHOBHBIX BHELITHUX U BHYTPEHHUX odepTaHuil netanu. O0mep
JIETaJIH MPHU BBITTOJIHEHUH €€ ACKm3a ¢ HaTypbl. OopMieHue uepTexeit u 3cknu3oB aetaneil. [Ipasuna
BBITOJIHEHUSI U O(DOPMIICHUSI TEXHUUECKUX PUCYHKOB. O003HaUEHUs MaTepUaoB.

1.4. YepTe:ku cOOPOYHBIX €AUHMLI.

[IpaBuia BeInosHEHUS U OOPMIICHHSI COOPOYHOTO YepTeXka: BEIOOP INIABHOTO N300paKEHHUS,
OTIpe/ieIeHne KOJIMYecTBa HM300paKCeHHWH, HAHECEHHWE HOMEPOB IO3WINI, HAHECEHHE pPa3MepOB



(raGapuTHBIC, YCTaHOBOYHBIC, NPHCOCIWHUTEIbHBIC, OJKCIUTyaTalmoHHbe). Crenudukanuys.
[TpaBuna BeImonHEHUs U 0POPMIICHHS YepTeKa OOILEro BUIA.

Mopayas 2. CoennHeHnus aeTaJieil.

2.1. Cxembl.

Knaccudukanus cxem mo Bupam u Ttunam. OOo3HaueHue cxeM. [IpaBuia BbIMOTHEHUS
CTPYKTYPHBIX ¥ IPUHIMIHAIBHBIX TEXHOJIOIMUECKUX cXeM. CXeMBbI PaCIIOIOKEHHUS.

2.2. M300pakeHus coeJUHECHUH qeTalei.

@mnannessie coeaunenus. Llnumnespie u mmoHoyHble coeauHeHuss. CoeMHEeHUs ITUPTOM U
MIUIMHTOM. Hepa3zbeMHbIe COCIMHEHHMs JeTajiel: CBapka, MailiKka, CKJICHBaHWE, OOBAJIbIIOBKA,
pa3BaiblIOBKa, COEIMHEHHUE 3aKIICTIKOM.

2.3. Apmarypa Tpy0OnpoBOAOB.

Knaccudukanus apmarypsl TpyOONnpoBOJOB MO HA3HAYEHUIO, IO TUITY NEPEKPBITUS MOTOKA
paboueii cpensl, 1O crocody MNPUCOETUHEHUST K TpyOONpoBoay, MO cHocoly TrepMeTH3aluu
LIMUHEIS.

Mopyas 3. YUepTeaxu cOOPOYHBIX eIMHULL. DJIeMEHTHI KOMIIBIOTEPHOH rpauKu.

3.1. 'eomeTpr4ecKkHne XapaKTePUCTUKHU (POPMBI M MOBEPXHOCTH U31CJIHH.

Pa3zmMepsl, npaBuiia UX HAaHECEHUS Ha uyepTexe. Pazmepbl UCIIOIHUTEIbHBIE U CIIPABOYHBIE,
rabapuTHble, KOOPAMHUPYIOIIME W 4acTHble. ba3sl M3MepuUTENbHBIE, KOHCTPYKTOPCKHE,
TEXHOJIOTUYECKUe, BcromorarenabHble. Hanecenue pasmepoB or 6a3. I[lpenenbHble OTKIOHEHHS
pa3sMepoB INIaJIKUX MOBEPXHOCTEH, JIOMYCKH, MOCAAKU. JJOMyCKH 1 IocaaKu Ajs feTaneil ¢ pe3nooil.
[[TepoxoBaTOCTh IMOBEPXHOCTEM JETallel, IapaMmeTpbl IMIEPOXOBATOCTH, IIPABUIIA HAHECEHUs
napaMeTpoB IIEPOXOBATOCTH MOBEpPXHOCTEH Ha uepTexe. llpenenbHble OTKIOHEHHS (OPMBI U
PacIoJIOKEHUSI.

3.2. JleraqupoBaHue YepTeskeil COOPOYHBIX ¢AMHMIL.

[IpaBuna peramupoBaHusi 4YepTekeW COOPOUHBIX €IWHUIL. BEITONHEHHE dYepTexed u
TEXHUYECKHUX PUCYHKOB JI€TAJCH.

3.3. DiieMeHTBHI KOMIIBIOTEPHOM rpadukm.

KommnbrotepHast rpaduka u pemaemble €0 3agadd. I'padguueckue 0ObEKTbI, MPUMUTHUBBI,
aTpuOyTHl, cUHTE3 U300paxenus. [IpencraBneHre BUACOMH(POPMALIMU U €€ MAIlIMHHAas FeHepalus.
CoBpeMeHHbIE CTaHAApPThl KOMIIBIOTEpHOW Tpaduku, rpaduyeckue S3bIKH M MeTadailibl.
Peanuzanus anmapaTHeIX MOAYJIeH Trpaduueckoil cucteMbl. OCHOBHBIE TpagUUeCKUe aJropuTMbl Ha
IUIOCKOCTH U B IpocTpaHcTBe. [IporpaMMHble rpaduueckne CUCTEMBI M X IPUMEHEHUE.

4. O0bem yueOHOH TUCHHIJIMHBI

O6bem
Buabl yueOHo# padoThI B 3auerHbIX B akanmem.
eIMHUIIAX gacax

OO0mast TpyA0eMKOCTb JMCHHIIIMHBI 10 Y4eOHOMY IIaHy 4,0 144
AYyIUTOPHBIE 3aHATHUS: 1,33 48
Jlexumnm (Jlek) 0,44 16
JlaGopatopusie padots (J1ab) 0,22 8

[Ipaktuueckue 3anstus (113) 0,67 24
CamocronTesnsHnasi padora (CP): 2,67 96
Buj koHTpoOsISA: 3a4eT ¢ OLeHKOoM / KypcoBasi pabora - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«IIpuknannas mexanuka» (b1.b5.14)

1. Heab AMCHUILIMHBI — HAYYUTh CTYJACHTOB TBOPUYECKOMY IMOAXOMY K BBHIMOTHEHHUIO
WHXEHEPHBIX pacy€TOB HAa IMPOYHOCTh, JKECTKOCTb M YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIUH,
JeTaneil v y3J10B MallluH U anmnaparos.

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4alOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JTOJIKEH:

Obradamse CIETYIONIMMA KOMIIECTCHITHSIMHE:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCHHUIUIAH B podeccuonanbroi aesreapaoctu (OITK-1);

- TOTOBHOCTHIO HCMOJb30BaTh 3HAHHMS O COBPEMEHHOW (hM3MUYECKON KapTUHE MHpAa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHMM BELIECTBA [JUJIi  [OHUMAaHUS
OKpYy’Karoliero Mupa u ssieHuii npupost (OI1K-2).

3uams.

- OCHOBHBIEC YPaBHEHHUSI U METOJbl PEIICHUS 33a]1a4 CONPOTUBIICHUS MAaTEpPUAJIOB U JleTanen
MaIInH;

- OCHOBHBIE METOJbl PACUETOB Ha IMPOYHOCTh, JKECTKOCTb W YCTOMYMBOCTH JJIEMEHTOB
KOHCTPYKILHWI MaIllMH U anmnaparos;

- OCHOBBI TEOPUU pacyueTa JeTaneil 1 y3JI0B MalllMH U alnapaToB XUMUYECKOW TEXHOJIOTHUH.

Ymemo:

- IPOBOAMTH PACUYETHl 3JIEMEHTOB KOHCTPYKIMI HAa OCHOBE METOJOB CONPOTHUBIICHUS
MaTepuaios;

- pacCUMTHIBaTh U KOHCTPYUPOBATH AETAIU MAIlIMH 0 UCXOAHBIM JAHHBIM;

- IPOU3BOJIUTH PACUYETHI IO OCHOBHBIM KPUTEPHUSAM pabOTOCIIOCOOHOCTH U KOHCTPYUPOBAHUS
JleTane MallvH.

Braoemy:

- HaBBIKAMH pacyeTa COIPOTHUBIICHHUS MAaTEPHAJIOB aHATUTUYECKUMH METOAMU;

- HaBBIKaMH BBIOOPA MaTEepPHAIIOB 1O KPUTEPUSM IPOYHOCTH;

- pacueTaMy TUIOBBIX JE€TaJIel MalllUH, IOJIb3YysACh CpaBo4YHOM Juteparypoi u 'OCTamu.

3. KpaTkoe cogep:xaHue TUCHUILINHBI:

Beenenue

Ponb npenmera «llpukiiagHas MexaHuka» B (POPMUPOBAHUN MH)KEHEPA XMMHKA-TEXHOJIOTa.
«IIpuknagHas MexaHHMKa» KaK OCHOBa JJii TOHHMMaHus paboThl, ycTpoiicTBa U Oe3omacHOU
JKCILTyaTaluu 000py10BaHUSI XUMUYECKOTO MPOU3BOJICTBA.

Mopayas 1 «Onpenenenne peakuuii onop. PactskeHue-cxaTue».

Paznen 1.1. Onpenenenue peaxiuii onop.

AOGCOTIOTHO TBEpAOE TeNno. DIeMEeHThl CTaTUKH. OCHOBHBIC MOHATHA. AKCHOMBI CTaTHKH.
VYpaBHeHus paBHoBecHUs. CBS3M U UX pEaKLUU.

Pasgen 1.2. Pactsxenue-cxartue.

OcHOBHbIE JIONYIIEHUS M TMPUHLUIBI CONPOTUBJICHUS MaTepuanoB. MeTolx cedeHHi.
Hamnpsokenus, nedpopmaniuu u nepemenienusi. 3akoH ['yka. [locTpoeHue 3mop BHyTPEHHUX YCUIIHM,
HaIpsOKEHUN U nepeMelieHnii. CTaTU4eCcKu ONpeeIuMble U CTATUYECKH HEOIPEAEINMbIE 3a/1a4u.
JuarpamMmbl pacTsDKEHUS Ui IUIACTUYHBIX M XPYNKUX MATEpUaIOB M HUX XAPAKTEPUCTHUKHU.
JlommyckaeMble HaMpsDKEHUA. Y CIIOBUE TPOYHOCTH MPH PACTSKEHUH (CHKATUN).

Monayab 2 «<Kpyuenune. U3rué».

Paznen 2.1. Kpyuenue.



3akoH ['yka npu caBure. BHyTpeHHHME cuioBbie (DakTOpbl MpU KpydeHuH. HampsokeHus B
CTEP>KHSIX KPYIJIOrO CEYEHUs. Y CIIOBHE MPOYHOCTH ITPU KPYUEHHUH.

Pasznen 2.2. Usrud.

['eomeTpuueckne xapakTEpUCTHKU IUIOCKMX cedeHud. [loHATHe YMCTOro M momepevyHoro
u3ru6oB. [IpaBuiia MOCTPOCHHMSI S0P MOMEPEYHBIX CHII U U3THOAIOIIUX MOMEHTOB. OmpeneneHue
HOPMAJIBHBIX HAMPSOHKEHUH. YCIOBHE MPOYHOCTH mpu usrude. OrmnpenencHue KacaTelbHBIX
HanpspKeHui. PanionanbHble OPMBI CEUEHUIM.

Moayab 3 «CJ10:KHO€e HANIPSIKEHHOE COCTOSTHHE.

Pazgen 3.1. CrioxxHOE HaMPsHKEHHOE COCTOSTHHE.

OCHOBBI TEOpUH HAIPSDKEHHOTO COCTOSIHUS M TUIIOTE3bI TPOYHOCTH. [ ToHsATHE HANIpsyKEHHOTO
coctosiHus. ['1aBHBIE MIOMIAAKK U TJIaBHbIE HampspkeHus. O600meHHbIi 3akoH ['yka. Haznauenue
rUnoTe3 NpoyHOCTH. [[OHATHE SKBUBAJICHTHBIX HANPSKEHUN U KPUTEPUEB MPOUYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCYIBI.

TOHKOCTEHHBIE COCYJbl XMMHYECKUX MPOU3BOACTB. OrmpeneneHue HaMpsSKEHUU 10
6e3momeHTHO Teopuu. OcHOBHBIE JonmylieHus. BeiBoa ypaBHeHus Jlamnaca. Pacuer TOHKOCTEHHBIX
00oouek 1o ypaBHeHuto Jlamiaca v mo cTaHAapTU30BAaHHON METOMIUKE. Y CIIOBHE TPOYHOCTH.

Pazgen 3.3. Pacuer cxxaThIX CTEp)KHEH Ha yCTOMYHUBOCTb.

Y CTOMYMBOCTh AJIEMEHTOB KOHCTPYKIMH. [loHsATHE KpUTHUECKOW CWiIbl U Ko3(duiineHTa
3amaca Mpo4yHocTU. Pacuer kputHueckoi cuibl mo Jinepy. [Ipeaensl mpuMEeHUMOCTH (OPMYIIBI
Oinepa. [IpakTndeckuii crioco0 pacyera Ha yCTOWYMBOCTb.

Moaynb 4 «/leTajJiu MalIuH».

Paznen 4.1. Coenunenue netaneil MalivH.

Knaccudukanust neraneii MammMH W anmapatoB XUMHUYECKHUX HPOHU3BOJCTB. Pe3p0oBbIE
coenuHeHus. Pacder OONTOBBIX COCAMHEHHH TMPH TOMEPEYHBIX M MPOAOJBHBIX Harpy3Kax.
[[Inonounsie coeaquHenus. Haznauenne u BUAbl MMNOHOK. PacyeT MIMOHOK Ha cpe3 u cMaThe. Busl
cBapku. OOnacte npuMeHeHus. Buabl cBapHbIX MmBOB. PacueT Ha NPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIBOB.

Pa3znen 4.2. Bansl 1 ocu, X OMOPBI U COSTUHEHHS.

Banel, ux knaccudukanusa u HazHaueHue. Ocu. [IpoekTHupoBOYHBIE pacyeThl BaJOB U OCEH.
[Mopgmunauku cxonpxenus. Marepuanel Bknaasimen. [lonmmnauku kadenus. [IpuHiunuansHoe
YCTPOMCTBO M OCHOBHBIE Te€OMETpUYecKHue pa3Mmepbl. J[OCTOMHCTBA, HEAOCTAaTKH W O0OJaCTH
NPUMEHEHUs TOAIIUITHUKOB KadeHusi W ckoybkeHus. [lpuBoansie MydThl. Hasnauenwue.
Knaccudpukanus Myt mo npuHIHITy IeHCTBUS U Xapaktepy pabothl. [lopsgok mogdopa mydrt u
OCHOBBI IIPOYHOCTHOTO PacyeTa.

Paznen 4.3. Mexanudeckue nepeaaym.

3ybuateie mepemaun. OKpyKHOe U paauanbHoe ycwiusa. Penyktopsl. Omnpenenenue u
knaccudukanus. [Ipumepsl cxem peayKTopoB.



4. O0bem y4eOHOH TUCHHUIJIMHBI

O6bem
Buabl yueOHol padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax

OO0mast TpyA0EMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIAHY 4,0 144
AyIMTOpHBIE 3AHATHS: 1,78 64
Jlexumnm (Jlek) 0,89 32
Jlaboparopusie paboTs (JIab) - -

[Mpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesibHas padora (CP): 2,22 80

Buja KoHTpOJISA: 3a4eT ¢ OLEHKOM




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«JIEKTPOTeXHMKA M POMBbILIICHHAS 3J1eKTpoHuKka» (b1.B5.15)

1. leas AuCHUMIIMHBI — GOPMUPOBAHKE Yy O0YUAIOIINXCS KOMIETSHIIHI, 00€CTIeUHBAIOIINX
TEOPETUYECKYI0 U TMPAKTUYECKYI0 TOATOTOBKY BBIMYCKHHKA, YMEIOIIETO BBIOMpATh H
AKCIUTYyaTUPOBATh 3JEKTPOTEXHUUECKUE M DIIEKTPOHHBIE YCTPOICTBA, BIAJCIOLIETO HAaBBIKAMU
UCITIOJIb30BaHUSI COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJIOTUH ISl  aBTOMAaTU3UPOBAHHOIO
MOJIETTMPOBAHUS U pacu€ra IEKTPUUYECKUX U 3JIEKTPOHHBIX Leneil.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
HOJIKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTHIO paboTaTh B KOJJIIEKTUBE, TOJIEPAHTHO BOCIIPUHUMATh COLIMATbHBIE,
STHUYECKHUE, KOH(ECCHOHANbHBIC U KyIbTypHbIe pasnuuns (OK-6);

- CITIOCOOHOCTHIO K CaMOOpraHu3aiuu u camoobpaszosanuto (OK-7);

- TOTOBHOCTBIO HCIOJb30BATh 3HAHHUA O COBPEMEHHOM (HU3MYECKOHl KapTuHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTAX, CTPOCHMM BEINECTBA M  IIOHHMAaHUsA
OKpYy>Karomiero Mupa u siieruit mpupost (OI1K-2);

- BIIQJICHUEM OCHOBHBIMU METO/aMH, CIIOCOOaMU M CpeJICTBAMM MOJY4YCHMs, XpaHEHU,
nepepaboTKH MH(OPMaLMM, HaBbIKAMU pPabOThl C KOMIIBIOTEPOM KakK CpPEICTBOM YIpaBJIECHHUs
urdopmanueii (OI1K-5).

3uams.

- OCHOBHBbIE TIOHATUS, ONIPEAEICHUS U 3aKOHBI JIEKTPUUECKUX LIETIEH;

- METO/Ibl MOJICJINPOBAHMUS, aHAJIN3a U pacyéTa Lened MOCTOSIHHOIO U MEPEMEHHOIO TOKOB,
METOJIOJIOTHIO MIEKTPOTEXHUYECKUX U3MEPEHUM;

- YCTPOMCTBO M HNPUHIMIBI Pa0OThI IEKTPOTEXHUUECKOTO U 3JIEKTPOHHOI0 000pY10BaHUS,
TpaHc(hOpPMATOPOB, FINEKTPHUUECKUX MAIINH, UCTOYHUKOB MTUTAHUS.

Ymemo:

- TPUMEHATh TEXHOJOTUHM MOJEIUPOBAHUSA, aHalu3a, pacuéTa M OIKCIUTyaTalluu
AIIEKTPUUYECKUX CETEH, MPOMBIIUIEHHOTO 3JIEKTPOOOOPYIOBAHUS M AIEKTPOHHBIX TPHOOPOB;

- BBIOMpATh JJIEKTPOTEXHUYECKOE M JJIEKTPOHHOE OOOpYIOBAaHWE MJsl pEIICHUs 3aaady
IPOEKTUPOBAHUS U PEATTU3ALUN XUMUKO-TEXHOJIOTMYECKUX MPOLIECCOB U MPOU3BOJICTB.

Braoemy:

- METOAMH MOJEIUPOBAHUS U PacY€Ta MEKTPUIECKUX U HICKTPOHHBIX LIENEH;

- HaBbIKAMM MPAKTUYECKOM pabOThl C 3JIEKTPUUECKOM ammapaTypod M 3JIEKTPOHHBIMHU
yCTPOMCTBAMU

3. KpaTkoe cojep:kaHue AMCUUILINHBI:

Beenenne. IIpenmer, OCHOBHBIE MOHATHUS, METOJOJIOTHS DJIEKTPOTEXHUKH U AJIEKTPOHUKHU.
Kpatkue ncropuueckue cBeieHus. 3aJadyd U MECTO Kypca B MOATOTOBKE OakanaBpa TEXHUKH U
TEXHOJIOTHH.

Moayab 1. DnekTpuyeckue Henu

- OCHOBHBIE ONIPECIICHNUS, ONIMCAHNA IAPAMETPOB U METOIOB PaCU€Ta IICKTPUYECKUX LICTIEH.

OCHOBHBIE MOHATHA U 0003HAUYEHUS IEKTPUUECKUX BEIUYMH U IEMEHTOB JIEKTPUYECKUX
nened. OCHOBBI 31eKTpoOe30macHOCTH. OCHOBHBIE MOHATUS TEOPUU AJIEKTPUUYECKUX LEMeH.
OCHOBHBIE PUHIUIIBI, TEOPEMBI M 3aKOHBI JJIEKTPOTEXHUKH. MeTOoabl MOENNPOBaHMs, aHAIN3a U
pacyéra JIMHEWHBIX 3JIEKTPUYECKUX LENEeH TOCTOSIHHOIO TOKa.

- DIEKTpUYEeCKHe U3MEPEHUS U TPUOOPHI.



Metonpl M3MEpEHUs DIEKTPUYECKHX BEJIIMYUH: MPSAMBIE M KOCBEHHBIC. AHAJIOTOBBIC
JIEKTPOU3MEPUTENbHBIE U LU(PPOBBIE IEKTPOHHBIE MPUOOPHI: YCTPOMCTBO, MPUHLUI AECHCTBUS,
o0nactu npuMeHeHus. M3MepeHue 3J1eKTpUYECKUX BeTMYUH: TOKOB, HAPSKEHUH, COIPOTUBIICHHIH,
MOIIHOCTH U DHEPTHUH.

- AHanu3 ¥ pacy€T TUHENHBIX LieNel IEPEMEHHOr0 TOKA.

CrniocoObI mipencTaBieHus (B BUIE BpEMEHHBIX AUarpaMM, BEKTOPOB, KOMILICKCHBIX YHCEN) U
napaMeTpsl (aMIUIMTYyJa, 4acToTa, HadalbHas (pa3a) cHHycOMJaIbHBIX (yHKUMHA. MruoBeHHOE,
CpelHee U JEHCTBYIOIIEE 3HAYEHUSI MIEPEMEHHOTO0 CHHYCOUJaabHOTO Toka (Hampsokenus u DJ1C).
AKTHBHOE, pEaKTHBHOE U IIOJIHOE CONPOTUBIICHHU BETBH. MOIMHOCTE B LEMSAX NEPEMEHHOTO TOKA.
Kosppuumenr mommuocta (CoS([])) u ero TEXHMKO-DKOHOMHUYECKOE 3HaucHHe. IIpuMeHeHHe
anreOpbl KOMIUIEKCHBIX YHMCEN B AJIEKTpoTeXHUKe. KoMImiekcHbIi MeTo/ pacuéTa JMHENHHBIX 1enen
IIEPEMEHHOT0 TOKA. bajllaHC MOIIHOCTH B LENAX IEPEMEHHOIO0 TOKA. Pe30HaHCHBIE SBIECHUS B
AIIEKTPUYECKUX LEMsAX. Pe30oHaHC HampsyKeHWH W TOKOB. AHamM3 U pacuér TpexdasHbIX Ienen
IIEPEMEHHOTO TOKAa. ABTOMAaTHU3MPOBAHHOE MOJEIMPOBAHME M pacu€T IIIEKTPUUYECKUX U
3NEKTPOHHBIX (TMakeTsl mporpamMm MultiSim, Mathcad, Excel).

Moayab 2. D1eKTPOMATHUTHBIE YCTPOHCTBA U 3JIeKTPHYeCKHe MAIIMHbI

- Tpancdopmaropsr.

Hasznauenue u ob6mactu mpuMeHeHUs1 TpaHC(POPMaTOPOB. Y CTPOMCTBO W MPUHIIUI ACHCTBUS
onHo(aszHoro TpanchopmaTopa. AHaIN3 NIEKTPOMArHUTHBIX MPOIIECCOB B TpaHc(hopMaTope, cxema
3amenteHus. [lotepu sHeprum B TpaHchopmarope. BHenHre XxapakTepUCTUKH.

- ACUHXPOHHBIE MAIIIVHBbI.

YCTpoicTBO M MPUHIUN JeHCTBUS TpeX(a3HOro aCHHXPOHHOTO ABHraTesns. MexaHuueckue
U paboure XapaKTepUCTHKU. DHepreTuueckue auarpaMMmbl. [lyCk acHMHXpOHHBIX JBHUraTesiel ¢
KOPOTKO3aMKHYTBIM U (pa3HbIM pOTOpOM. PeBepcrupoBaHue U peryIupoBaHUe YacTOThI BPaIllEHNUS.

Monayab 3. OCHOBBI 3JIEKTPOHUKH

- DnemeHTHas 6a3a COBPEMEHHBIX JICKTPOHHBIX YCTPOMCTB.

[lomynpoBosHuKU. VYCiOBHBIE 0003HAUY€HUs, HPUHLUN JCUCTBUS, XAPAKTEPUCTHKH U
Ha3HA4YCHHE [OJIyIPOBOJHUKOBBIX  JMOJOB, TPAaH3UCTOPOB, THUPUCTOpPOB. MHTerpaabHbIE
MHUKPOCXEMBI, X Ha3HAYCHHE, KIaCCUPUKALMSI U MApKUPOBKA.

-ICTOYHMKYN BTOPUYHOTO 3JIEKTPONUTAHUS U YCUIIUTEIH dJIEKTPUUECKUX CUTHAJIOB.

[TonmynpoBOAHUKOBBIE BBIIPSMUTENHN: KiIacCU(UKAIUSA, OCHOBHBIC IMapaMeTphbl, CXEMbl U
OPUHIUI  paboThl  BBIIPSAMHTENS. OnekTpudeckue (uibTpsl. Kiaccupukanuss @  OCHOBHBIC
XapaKTepUCTHKU ycunuTeneil. O0paTHble CBSA3U B onepalluoHHbIX yeunutensax (OY), ux BausHue Ha
napameTphbl U XapaKTepUCTHKHU ycrnTelss. OCHOBHBIC THIBI ycuHTenen Ha 6ase OY.



4. O0bem y4eOHOH TUCHHUIJIMHBI

Ob6bveMm
Buabl yueOHol padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax

OO0mast TpyA0EMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIAHY 5,0 180
AYyIUTOPHBbIE 3aHATHUS: 1,33 48
Jlexumnm (Jlek) 0,44 16
Jlaboparopusie paboTs (JIab) 0,89 32
[Ipaktuueckue 3anstus (113) - -

CamocrositesibHas padora (CP): 2,67 96
KoHTposbHbIE pabOThI 1,11 40
Pedepar 0,56 20
W3ydenue pa3aenoB AUCHUTUTMHBI 1,0 36
Buja koHTpOJISI: IK3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«be3onmacHocTh xku3HeAeATeabHocTH» (B1.5.16)

1. Heap qucuumiInHbl — GopMupoBaHue NpodecCHOHATHHON KyIbTYPbl O€30MaCHOCTH, TO]T
KOTOPOH MOHUMAETCS TOTOBHOCTh U CIIOCOOHOCTh JIMYHOCTH HCIONB30BaTh B MPO(eCCHOHATBHOM
NESITEIIbHOCTH TPUOOPETEHHYIO COBOKYIHOCTh 3HAaHWN, YMEHHA W HABBIKOB JUIsl O00eCreYCHHUS
Oe3omacHoCTH B cepe mpodeccrnoHaIbHON ACSITeNFHOCTH, XapaKTepa MBIIIICHUS U [IEHHOCTHBIX
OpHUEHTAIIHH, TTPH KOTOPBIX BOIPOCHI OE30MTACHOCTH PACCMATPUBAIOTCS B KAYECTBE IPUOPHUTETA.

2. B pe3yJbTaTe n3y4eHHus JUCHUIIMHBI 00y4alOIUIICA M0 MporpamMMe 0akajaBpuara
JMOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CMIOCOOHOCTRIO K caMOOpraHu3anuu u camoodpaszosanuio (OK-7);

- CIMOCOOHOCTBIO HCIMONB30BaTh MPHEMbl OKa3aHHs MEPBOW MOMOINM, METOMABI 3alllUTHl B
yCIOBUSX upe3Bbruaitnbix cutyarmid (OK-9);

- BIIAJICHHEM OCHOBHBIMHU METOJAMH 3aIlUThI IPOU3BOJICTBEHHOTO MEPCOHANA U HACEICHUS
OT BO3MOJKHBIX TIOCIIC/ICTBHIA aBapHii, karacTpod, cruxuitibix oenctuii (OITK-6).

3namo:

- OCHOBHBIE TEXHOC(EpPHbIE ONTACHOCTH, UX CBOWCTBA U XapaKTEPUCTUKH,

- XapakTep BO3JCHCTBHUS BPEAHBIX U OMAaCHBIX ()aKTOPOB HA YENIOBEKa U MPUPOTHYIO CPELy,
METO/IbI 3aIIMTHI OT HUX MPUMEHUTENBHO K cepe CBoei npodeccHoHaNbHON 1eITeIbHOCTH.

Ymemns:

- HICHTUPUIIPOBATH OCHOBHBIC OIMTACHOCTH CPE/Ib OOMTAHUS YEIOBEKA;

- OLIGHWBaTh PHUCK UWX peaju3aliy, BBIOUPATh METOABI 3alIUTHl OT OIMACHOCTEU
NPUMEHHUTEIBHO K cdepe cBoeil mpodecCHOHATBHON AeSITeIbHOCTH U CHOCOOBI OOecTieUeHUs
KOM(OPTHBIX YCIIOBHH KU3HECATSIIBHOCTH.

Braoems:

- 3aKOHOJATEJIbHBIMH M TIPaBOBBIMM akTaMHd B 00JacTH O€30MacHOCTH W OXpaHbl
OKpY’)KaIOIIeH cpenpl, TPeOOBaHMSAMHU K OE€30MAaCHOCTH TEXHUYECKHUX PErIaMeHTOB B cdepe
npohecCHoHaNBHOM NesSTENbHOCTH;

- croco0amMu ¥ TEXHOJOTUSIMU 3aIIHUThHI B Upe3BbIUaHBIX CUTYALIUSX;

-TIOHSATUHHO-TEPMHUHOJIOTHUYECKHUM aIllapaToM B 001acTu O€30MacHOCTH;

- HaBBIKAMHU pAIlMOHATHU3AIUU MPO(ECCHOHAIBHON NEATEIBHOCTH C ILETbI0 O0eCTieueHus
0€30MacHOCTH | 3aIUTHI OKPY>KAIOIICH Cpe/IbI.

3. KpaTkoe conep:xaHue TUCHUILIMHBI:

3.1. Benenue B Oe3omacHocTh. OCHOBHBIC TOHSTHS W ompenencHus. bezomacHocTh U
YCTOMYMBOE Pa3BUTHE.

3.2. YUenogek u TexHocdepa. CTpykTypa TeXHOchepsl U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOsIHIE TeXHOC(hephl U TeXHOCepHOI 6e30macHOCTH.

3.3. Unentudukanus 1 BO3IEHCTBHE Ha YeJIOBEKa BPEIHBIX M OMACHBIX (PAaKTOPOB CpPEIbI
oOHTaHMS.

Knaccudpukanus HeraTUBHBIX (AKTOPOB Cpelbl OOWUTaHHS 4YeJOBEKa. XUMHYCCKHE
HeraTuBHbIE (aKTOPHI (BpeaHbIC BelIecTBa). MexaHWYecKHe U aKyCTHUECKHe KoeOanusi, BUOpanus
U IIyM. DJEKTPOMAarHUTHbIE U3TYyUYeHUS U Toyis. NOHU3UpyIolue u3iydyeHue. DIEKTPUIECKUM TOK.
OmnacHple MexaHuuyeckue (akTophl. IIpolecchl TOpeHHs W TMOXKapOB3PBHIBO- OIACHBIE CBOWMCTBA
BelecTB U MaTepuanoB. CTaTUYECKOE SJIEKTPUUECTBO.

3.4. 3amura yenoBeKka U cpeAbl OOUTaHUS OT BPEIHBIX U OMACHBIX (PaKTOPOB MPUPOIHOTO,
AHTPONOTEHHOT'O U TEXHOTEHHOTO MPOUCXOKICHUSI.



OcHOBHbIE MPUHIMIBI 3aIIUTHL. 3alIUTa OT XUMHUYECKUX U OMOJOTMYECKUX HETaTUBHBIX
dbakTopoB. 3ammTa OT DJHEPreTHYECKUX BO3ACHCTBHUA H (Qusnueckux mnoneh. ObecrieueHue
0e30MacHOCTH CUCTEM, PabOTAIOMIKX MO JaBlIeHHEeM. be3onacHOCTh SKCITyaTanuu TpyoonpoBoI0B
B XUMHYECKOW TMPOMBINUIEHHOCTH. be3omacHas »JKcmmyaranusi KOMIIPECCOPOB. AHaIW3 U
OIICHUBAHHUE TEXHOTCHHBIX U IPUPOJIHBIX PUCKOB.

3.5. Obecnieuenrne KOM(MDOPTHBIX yCIOBUH IS KU3HU U JCATEILHOCTH denoBeka. [lonstue
KOM(OPTHBIX WJIM ONTHMAIBHBIX yCIOBHH. MHKpoOKIUMaT noMenieHuid. OCBeNIeHUEe W CBETOBas
cpeia B MOMEIICHUH.

3.6. Ilcuxodusnonornyeckre u YProHOMUIECKHNE OCHOBBI O€30MTACHOCTH.

[Tcuxuyeckne mpoIEeCChl, CBOMCTBA M COCTOSIHMSI, BIUSIONIME Ha O€30macHOCTh. Buubl u
YCIIOBUS TPYAOBOH €ATEIHHOCTH. DPTOHOMUYECKHUE OCHOBBI O€30MMaCHOCTH.

3.7. UpesBblyaiiHble CUTYyalluy ¥ METO/IbI 3aIIUTHI B YCIOBUAX MX pPealu3alliu.

O6mme ceenenus o YC. Toxap u B3pbIB. ABapUu Ha XUMHUYECKH OMACHBIX 00BEKTaX.

Pamunanmonnsie  aBapuu. [lpubopel  pagManiMOHHOW, XMMHYECKOH  pa3BeiKH W
JO3UMETPUICCKOTO KOHTPOJISL. Upe3BhIdaiiHbIe CUTYallMd BOCHHOTO BPEMEHH. 3alIiuTa HACCIICHUS B
Ype3BBIUAHHBIX CUTyalUsIX. YCTOWYUBOCTh (YHKIIMOHHPOBAHHS OOBEKTOB OSKOHOMHKH B
Ype3BbIYANHBIX CUTYyAIHUIX.

3.8. Ynpasnenne 0€30MacHOCTHIO JKU3HEACATETHHOCTH.

3aKkoHOJATEeNbHBIE M HOPMATHUBHBIE MIPABOBHIE OCHOBBI YIPaBIEHHUS 0€30MacHOCTHIO
KU3HEEATEIbHOCTH. DKOHOMUYECKHE OCHOBBI yrpaBiieHus 0e30macHocThi0. CTpaxoBaHUE PUCKOB.
locynapcTBeHHOE yripaBieHue 0€30MacHOCTHIO.

4. O0beM yueOHOH THCHHIIINHBI

O6bem
Buabl yueOHol padoThI B 3auetHbIX B akanewm.
eIMHUIIAX qacax

O01mas Tpya10eMKOCTb JMCHUILIHHBI N0 Y4€0HOMY IIAHY 4,0 144
AyAUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuu (JIek) 0,89 32
Jla6opaTtopusie padoTs (JIad) 0,44 16
[Tpaktuueckue 3ausatus (113) - -

CamocronTesannasi padora (CP): 1,67 60
[TonroroBka K KOHTPOJIBHBIM paboTam 1,11 40
[MonroroBka k 1abopaTOpHBEIM paboTam 0,56 20
Buja KoHTpOJISA: K3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«IIpoueccsl m annapatbl XuMu4eckoil Texnosaorun» (b1.6.17)

1. Heap AMCUMMJIMHBI — BMECTE C KypcamH OOIIeH XUMUYECKOW TEXHOIOTUH, XUMHUUYECKHUX
MIPOIIECCOB U PEAKTOPOB U Jp. CBS3aTh OOIIEHAYYHYIO U OOIMICMHKEHEPHYIO MOATOTOBKY XUMHUKOB-
TEXHOJIOTOB, YTO HEOOXOMMO MPH MOJATrOTOBKE OaKaIaBpOB MO TaHHOMY HAlpaBJICHUIO I HAYYHO-
UCCIIEI0BATENILCKON U MPAKTHUECKOM pabOThl HA MPEATIPUITHUSX.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
JMOJIKeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBbIO UM TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIUILIAH B ipodeccnonansHoi aesitenbaoctr (OTTK-1);

- TOTOBHOCTHIO HCMOJb30BaTh 3HAHHMS O COBPEMEHHOHW (hM3MUECKON KapTUHE MHpAa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSX, CTPOCHMM BELIECTBA M  IIOHMMAaHUs
OKpy»karomiero Mupa u sisnenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO HUCITIOJIb30BATh 3HAHUS O CTPOCHUHU BEILIECTBA, IPUPOJIE XUMHUUECKON CBS3H B
Pa3IUYHBIX KJIaccax XMMHUYECKUX COCAMHEHUN ISl MOHMMAaHUs CBOMCTB MaTepUaioB U MEXaHHU3Ma
XUMUYECKHX MPOIIECCOB, MPOTEKAIOMUX B oKpykaromiem mupe (OITK-3).

3nams:

- OCHOBBI TEOpPHH IMEpeHOca HMIyJbCa, TEIUIa W MAacChl; NPUHLUIBLI (PU3HUIECKOTO
MOJICTTUPOBAHUS TPOLIECCOB; OCHOBHBIC YpaBHEHMsI ABM)KCHHUS >KMIKOCTEH; OCHOBBI TEOpUU
TEIUIONEepelaul; OCHOBBI TEOPHUHM MAacCONepellaud B CHUCTEMax CO CBOOOJHOW W HEMOABMIKHOU
rpaHuIei paszaena (as; TUIIOBBIC POIECCHl XUMUYECKOH TEXHOJIOTHH, COOTBETCTBYIOIINE aIapaThl
Y METOJIbl UX pacyera;

- METO/IbI IOCTPOEHUSI SMIUPUUYECKUX U TEOPETUUECKUX MOJIENIEN XUMUKO-TEXHOJIOTHYECKUX
IPOLIECCOB.

Ymemy:

- OINpeneisaTh XapakTep IBUKEHHs J>KUIKOCTEHM M Tra30oB; OCHOBHBIE XapaKTePUCTUKU
MPOIECCOB TEIUIO- M MAacCCOoMepeaayd; pacCUUTHIBATh MapaMeTpbl M BHIOMpAThH ammapaTrypy s
KOHKPETHOT'O TEXHOJIOTMUYECKOTO MpoIiecca;

- pacCcuuTHIBaTh OCHOBHBIE XapaKTEPUCTHUKUM XUMHKO- TEXHOJOTMYECKOro IIpolecca,
BBIOMpATh PAIMOHATBEHYIO CXEMY.

Bnaoemy:

- METOJaMU TEXHOJIOTUYECKUX pPacueTOB OTAEIbHBIX Y3JI0OB U JAeTajeil XUMHUYECKOIro
000py1I0BaHMUS;

- HaBBbIKAMHU MTPOEKTUPOBAHMSI TUITOBBIX allapaTOB XUMUYECKOW MPOMBIIIIIEHHOCTH;

- METOJaMH  OIpEAeNCHUs PAlUOHAIBHBIX TEXHOJOTHYECKHX PEXKHUMOB pPabOThI
000pyI0BaHUS.

3. KpaTkoe cogepxaHue TUCHUILINHBI:

Moayas 1. I'uapoauHaMuyecKue Mpoiecchbl M anmapaTbl XMMHU4YeCKOW TEeXHOJIOTHH.
OcHOBBI TeOpHH SIBJICHUH nepeHoca. OOmme 3aKOHOMEPHOCTH THAPOTUHAMUKH, TEIJIONEpeadu U
Mmacconepenayu. Kuakoctu U rasel. I'mapoaunamuka. Tedenue B TpyOax u kaHanax. [logoGHoe
npeoOpazoBanne ypaBHeHus HaBbe-Ctokca. be3pasmepHble TEepeMEHHBIE -  KPUTEPHUH
TUApOAMHAMUYECKOTO Tomoous (Diinepa, Pelinonbaca, @pyaa, TOMOXpPOHHOCTH), UX (U3HUCCKUI
CMBICT; MapaMeTpuieckue Kputepuu. KpurepuanbHoe ypaBHEHHE ABIKEHHUS BSI3KOW >KUIKOCTH.
Br16op ckopocreit motokoB. [lepemenienne skuIKOCTeH U Ta30B ¢ TOMOIIBIO MAIITUH, MOBBIIIAIOITNX
JaBJICHHE.



Monayab 2. TensioBble npouecchl H aNNapaThbl XHMUYECKOI TeXHOJIOTHHU.

OCHOBHBIE TEIUIOBBIE TIPOIECCHl B XUMHUYeckol TexHosoruu. [uddepennmanbaoe
ypaBHEHHE TlepeHoca YHepruu B (hopme TerioThl. KOHBEKTUBHBINM MEPEHOC TEIUIOThL. PagraHTHBIM
Teruionepenoc. Teronepenaya B MOBEPXHOCTHBIX TEIIIOOOMEHHUKAX.

Moayan 3. Ilpomecchl W anmapaTbl pa3jiejieHUsi TOMOTreHHbIX cucrteM. (OCHOBHBbIE
MaccoO0OMeHHbIE MPOIecChl).

OcHOBBI MaccOOOMEHHBIX TMporeccoB. JubpdepeHnnanbHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHapHBIX cpemax. Maccomnepenada. MarepuanbHblil OanaHC HEMPEPBHIBHOTO
yCTaHOBHUBILETOCs Mnpoiiecca. Pacuer MaccOOOMEHHBIX MPOIIECCOB U aIlapaToB AJIsl CHCTEM C OJHUM
pacopenensieMbIM KOMIOHEHTOM.

Pacuer momepeuHoro cedeHus (quameTpa) KOJOHHBI, TMPEAENbHO JAOMyCTUMAas H
SKOHOMMYECKU ONTHUMAaIIbHAsI CKOPOCTH CIUTONTHOM (ha3bl. OCHOBBI pacueTa BHICOTH MAaCCOOOMEHHBIX
anmapaToB C HENPEpPHIBHBIM M CTYNEHYATHIM KOHTAKTOM ¢a3. OOmme MpUHIUIBI YCTPOHCTBA U
KJacCU(UKAIMs anmapaToB s MacCOOOMEHHBIX MPOIECCOB B CHCTEMax «ra3(Iap)-»KHIKOCThY.
OcobenHocT KOHCTpYKIMiA adbcopOepoB. OCHOBBI pacyeTa U anmapathl s JUCTHIUIALINN.

Moayas 4.0cHoBHBbIe ruaApoMexaHudeckue mnponecchl. Ilpomeccsl u anmapartsl
pa3ae/ieHusl reTepoOreHHbIX CHCTeM.

Pa3nenenue kuaKUX M Ta30BbIX T'€TEPOreHHBIX CUCTEM B IOJIE CUJI TshKeCTU. TedeHue yepes
HETOJIBHYKHBIC 36PHUCTHIC U TICEBI0OKUKEHHbIE CI0U. DUIBTPOBAHNE CYCIICH3UH U OUHCTKA ra30B
OT TbIIEH Ha QUIbTpax.

4. O0beM yueOHOMH THCHHIIINHBI

O0BemM
Buabl yueOHoii padoThI B 3aueTHBIX B akanem.
CIMHUTIAX gacax

OO6masi Tpy10eMKOCTh JUCHUIJIMHBI 10 Y4e0HOMY MJIaHy 10,0 360
AyIuTOPHBIE 3aHITHS: 3,56 128
Jlexuu (Jlek) 1,78 64
Jla6opaTtopusie padoTs (JIad) - -

[Tpaktuueckue 3ausatus (I13) 1,78 64
CamocrositesibHas padora (CP): 4,44 160
CamocTosTeTbHOE U3yUYEHHE PA3/IeI0B JUCIUILUIMHBI 444 160
Buja koHTpOJISI: IK3aMeH 2,0 12

B ToM umcJie mo cemecTpam:
5 cemecTp

Oo6masi Tpy10eMKOCTh TUCIHHUIJIMHBI B cEMeCTpe 5,0 180
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexumn (Jlek) 0,89 32
JlabopaTtopusie padoTs (JIad) - -

[Tpaktuueckue 3ausatus (I13) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
CamocTosTeTbHOE U3yUYEHHE PA3/IeI0B JUCITUIUIMHBI 2,22 80
Buja koHTpOJISI: IK3aMeH 1,0 36

IIpooonsicenue madbauyvi
6 cemecTp
Oo6masi Tpy10eMKOCTh TUCIHHUIJIMHBI B cCEMeCTpe 5,0 180




AyIHMTOpHBIE 3AHATHS: 1,78 64
Jlexumnm (Jlek) 0,89 32
JlaGopatopusie pabots (J1ab) - -

[paxruyeckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CamocTosATeTbHOEC U3YYCHHE PA3/ICIIOB JUCITUTUTHHBI 2,22 80
Bujx KOHTpOJIS: IK3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Oo6mas xumnueckas trexnosorusn» (b1.5.18)

1. Henap aucUMNJMHBI — TOJIy4YeHHE 3HAHUM B O0O0IACTH peaju3aliid XHUMHKO-
TEXHOJIOTHYECKHX TIPOIECCOB C Yy4YeTOM (PHUIUKO-XUMUYECKUX OCOOCHHOCTEH MPOTEKAIOUINX
peakiuii, BbIOOpa ONTHMAJbHBIX YCIOBUH pEaTM3yeMBbIX IPOLECCOB, BBIOOpAa 3(P(HEKTUBHBIX
peaKTopoB, MPUOOPETEHUS] HABBIKOB B COCTABICHMM MAaTEPUAIbHBIX W TEIUJIOBBIX OanaHCOB, B
pacueTe MpoIecCcoB M PEaKTOPOB HA OCHOBE MATEMaTHYECKOTO MOJIEIIMPOBAHMSI, TTOJTYYCHHS 3HAHUH
B o0Omactu pa3pabOTKH dSHEprocOEeperarnmx XUMHKO-TexHojormdeckux cucreM (XTC),
0€30TXO0/IHBIX ¥ MAJIOOTXOJHBIX TEXHOJOTUH Ha MPUMEPE COBPEMEHHBIX TPOU3BOJICTB

2. B pe3yabTare H3y4eHUs] JUCHUILIMHBI 00y4aloLMiics 1Mo nmporpamMme 0akajgaBpuarTa
JAOJIKeH:

Obnadoams crenyroIMUMA KOMIETEHIHSIMHU:

- CIIOCOOHOCTBIO M TOTOBHOCTHIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCHUIUIAH B podeccuonanbroit aesreaproctu (OITK-1);

- CNIOCOOHOCTHIO TPHWHUMATh KOHKPETHBIE TEXHUYECKHE pEIICHHS TpH pa3paboTKe
TEXHOJIOTUYECKUX TMPOIECCOB, BHIOMPATh TEXHHUYECKUE CPEICTBA W TEXHOJOTHMH C YYETOM
9KOJIOTHYECKHX MmociieAcTBUi ux npumenenus (I1K-4).

3namu:

- OCHOBBI TEOPHH XUMHUYECKHUX MPOIECCOB U PEAKTOPOB;

- METOJOJIOTHIO HCCIEOBAHUS B3aUMOJICHCTBUS XUMHUYECKUX TMPEBpAIlCHUN M SIBICHUN
IepeHoca Ha BCeX MacIITaOHBIX YPOBHIX;

- METOJMKY BbIOOpa peakTopa U pacyéra nporecca B HeM;

- OCHOBHBIE PEaKIIMOHHBIC TIPOIIECCHI U PEAKTOPBI XUMUYECKOH U OMOTEXHOJIOTHH;

- OCHOBHBIC TPHHIHUIBI OPTaHU3AIMH XHUMHUYECKOTO TPOM3BOJCTBA, €TO0 HEPAPXUIECKYIO
CTPYKTYPY, METOJIbI OLIEHKU 3(PPEKTHBHOCTH POU3BOJICTBA;

- OCHOBHbIE XUMUYECKHE TPOU3BOCTBA.

Ymemns:

- paccuuTaTh OCHOBHBIC XapaKTEPUCTUKH XUMUYECKOTO MPOIIecca;

- BBIOpATh PAllMOHAIBHYIO CXEMY IPOU3BOCTBA 33JaHHOTO MPOAYKTA;

- OIICHUTh TEXHOJIOTUYECKYIO d(PPEKTUBHOCTH TPOU3BO/ICTBA;

- BBIOpaTh 3 EKTUBHBII TUI pEaKTopa;

- POBECTH PAacyYeT TEXHOJOTHUECKUX MAapaMeTPOB IS 3aJaHHOTO IPOLIecca;

- OTIpEICTMTh apaMeTPhl HAMITYUIIIeH OpraHu3aIHy IpoIecca B XAMHIECKOM PEeaKkTope.

Braoems:

- MeToJIlaMu aHau3a YPPEKTUBHOCTH PAOOTH XMMHUYECKUX MPOU3BO/ICTB;

- METO/IaMHU pacueTa M aHajun3a MPOIECCOB B XUMHUECKHUX PEaKTOpax, OMpeIeeHHs
TEXHOJIOTHUECKHX TOKa3aTelei;

- METOJJaMH BbIOOpa XUMHUECKUX PEAKTOPOB.

3. KpaTkoe coaep:kaHue IMCHUILINHBI

Monayab 1. XumMuyeckasi TEXHOJIOTHS M XHMHYECKOe MPOU3BOICTBO

1.1. OcHOBHBIE OTIPEACIICHUS] U TTOJI0KEHHUS.

XuMuyeckasi TEXHOJIOTUS - Hayka 00 DSKOHOMHYECKH, SKOJOTMYECKH U COLMAIBHO
000CHOBaHHBIX crioco0ax U Mpolieccax nepepadoTKH ChIpbs C U3MEHEHHUEM €ro COCTaBa U CBOMCTB
MyTeM MPOBEICHUS XUMUYECKUX U (PU3UKO-XUMUYECKUX MPEBPALLICHUH B IPEAMETHI OTPEOICHUS U
cpenctBa mpousBoacTBa. OOBEKT XUMHUYECKOM TEXHOJIOTUH - XHMHYECKOE MPOU3BOJCTBO.
MexoTpacneBoil XapakTep XHUMHUYECKONH TEXHOJOTHH. Pa3BUTHE XUMHYECKHX TPOU3BOJACTB H



XUMUYECKOW TEXHOJIOTHU. MeCTO XMMHUYECKOW TEXHOJOTHH B MPOMBINIJIEHHON cepe U MEeTOI0B
XMMHUYECKON TEXHOJOTMU B HEXMMMUYECKHX OTPACIAX NPOMBIIUIEHHOCTH. MeEToapl XMMHUYECKOU
TE€XHOJIOTMM — CHCTEMHBIM aHaJW3 M METOJbl MAaTeMAaTHYECKOrO MoAeaupoBaHus. CHCTEMHBIN
AQHAJIN3 CJIIOXKHBIX CXEM M B3aUMOJAECUCTBHUU DJIEMEHTOB CXEMBI — IOHATHE U COAEPKAHME METOAA.
®U3NYECKOE U MATEMAaTUYECKOE MOJIEIMPOBAHUE, ONPEACIICHUE U OCHOBHBIE MTOHSTHSI, UX MECTO B
MH)KEHEPHO-XMMUYECKHX MCCIEeIOBAaHUAX M pa3paboTkax. MecTo M 3HaYeHHE HATypHOTO H
BBIUHCIUTEIBHOTO SKCIIEPUMEHTA.

Conepsxanue 1 3a1a4u yaeOHOTO Kypca.

1.2. Xumuyeckoe npou3BOJICTBO.

[TonsiTHE 0O XMMHMYECKOM MPOU3BOACTBE KaK O CUCTEME MAlIMH U alllapaToB, COCIUHCHHBIX
MaTEpHUaIbHBIMU M DHEPIeTUYECKUMHU MTOTOKAMH, B KOTOPBIX OCYILECTBIISIIOTCS B3aUMOCBSI3aHHBIE
XMMHUYECKHE TMpeBpalleHus M (U3MYecKHe Mpolecchl MepepabOoTKH ChIpbsi B IMPOJYKTHI.
MHOro(yHKIIMOHAIBHOCTh XUMHYECKOTO TPOM3BOJACTBA - IMOJYYEHHE NPOIYKTOB, SHEPro- M
pecypcocOepexxeHre, MUHUMM3ALKs BO3JCHCTBUS Ha OKpyarouryto cpexny. OOmasi cTpykTypa
XUMHYECKOIO IPOU3BOJCTBA - COOCTBEHHO XMMMUYECKOE IPOM3BOJACTBO, XPAHEHHUE CHIPbS U
IPOAYKIMH, TPAHCIIOPT, CUCTEMBI KOHTPOJIS U 0e30nacHOCTU. OCHOBHBIE MOJACUCTEMbI XUMHUECKOTO
IPOM3BOJICTBA - IOJATOTOBKA CBIPbS W MAaTEpPHUAIOB, XUMHUYECKHE U (PUIHMKO-XMMHUYECKHE
IPEBpAlliCHNsl. BBIJICJIEHUE MPOAYKTOB, OO0€3BpEXKHMBAHME YTWIM3ALUSA OTXOAOB, TEIUIO- H
sHeprooOecrneyeHrne, BOAONOAr0TOBKa, yIpaBieHne Nponu3BoAcTBOM. OCHOBHBIE TEXHOJIOTHYECKHE
KOMIIOHEHTHI - ChIPbE, BCIIOMOTATEJIbHbIE MaTEPHUAJIbl, OCHOBHOW U JONOJHUTEIIBHBIN MPOLYKTHI,
OTXOIbl, JHEPreTUYECKHE pPECypChl, 00OPYIOBaHUE, CTPOMTEIbHbIE KOHCTPYKIMHU U TPHOOPHI,
IIPOU3BOACTBEHHBIN IIEPCOHAI.

KauecTBeHHbIE M KOJMYECTBEHHbIE  MOKAa3aTelIM  XMUMHUYECKOIO  MPOM3BOJACTBA:
TEXHOJIOTMYECKHE MOKA3aTEINH - IPOU3BOJUTEIBHOCTh M MOIIHOCTh IIPOU3BOICTBA, BHIXO/ TPOYKTA,
pacxonHbie K03()(PHUIIMEHTHI 1O CHIPBIO U YPHEPTUH, HHTEHCUBHOCTD MPOIIECCOB, KAUYECTBO MPOIYKTa;
SKOHOMHYECKHE II0Ka3aTesd - Ce0ECTOMMOCTb NPOAYKTa, HPUBEICHHBIE 3aTPaThl, YJEJIbHBIE
KaIllUTaJIbHbIE 3aTPATHI, IPOU3BOIUTEIBHOCTD TPY/1a; IKCIUTyaTallMOHHBIE TOKA3aTEeN! - HAIEKHOCTh
U 0e30MacHOCTb (YHKLHOHMPOBAHUS CHUCTEMBl, YYBCTBUTEIBHOCTb, PpEryJIMPYEeMOCTb U
YIPaBIsEMOCTh IPOLECCa; COLMAIbHBIE IIOKA3aTENHM - BO3ACHCTBHE HA OKPYXKAIOILYIO Cpeny,
0€301acHOCTh 00CITyKMBaHUS, CTENICHh MEXaHU3AI[MH U aBTOMATH3alINH.

1.3. CoipbeBble pecypchl, BOAa U SHEPTUsl B XUMUYECKOM ITPOU3BOJICTBE.

Knaccudukamusi ChIppeBBIX PECYpPCOB IO pa3IHMYHBIM MPH3HAKAM - (pa30BOMY COCTOSIHHIO,
INPOUCXOXKICHNIO, HCTOYHMKaM. MuHepaabHOE CbIpbe (pyAbl U TOJIE3HBIE MCKOIMAEMBIE),
OpPraHMYECKOEe IPUPOAHOE ChIPbE (IFOPIOUME HCKONAEMbIE), PACTUTENBHOE M >KUBOTHOE CBIPHE,
BTOPHYHOE CHIPbE - MX HCIOJIb30BAHHE U IMyTH NepepaOboTku. OCHOBHBIE CIOCOOBI NMEPBUYHON
00paboTku chIpbs (oOoramieHue, OYHMCTKA, IMOATOTOBKA K TPAaHCIOPTUPOBKE M MepepadOTKe).
[ToHsATHE, CYIIHOCTH M HpPUMEpPbl YIIyOJNEHHsS MCIOJIB30BAaHUS ChIPbs, KOMOWHHPOBAHUS
IPOM3BOJICTB U KOMIUICKCHON TIepepabOTKHU CHIPbS.

3HauE€HUE U HCIOJb30BaHUE BOABl B XUMHUYECKUX IPOMU3BOJACTBAX. VCTOYHMKM BOABI.
TpeboBaHus K TEXHOJIOTHYECKOM U ObITOBOM Boze. [IpoMblinieHHast MOATOTOBKA BOJBI U METOJIbI €€
OYHUCTKH OT npuMeceil. OCHOBHBIE METOABI KOHTPOJISA KauecTBa BOJIBI. DKOHOMUS BOJOMIOTPEOICHNUS
B IIPOMU3BOJCTBE. BO100OOGOPOTHBIE CUCTEMBI.

Buasl u MCTOUHUKHY SHEPTUU B XMMHUYECKON MPOMBIIIJIEHHOCTH. MacmTalbl noTpeOieHus u
CrocoObl yMEHbIIICHUS SHEpreTHYecKHX 3aTpat. CyIHOCTh U IPUMEPHI pereHepaluy U peKynepanuu
SHEPruu. DHEProTEXHOJIOTMYECKHE CUCTEMBL. BTOpUYHBIE YPHEPIETUUECKUE PECYPCHI.

Mopayasb 2. TeopeTnueckue 0CHOBbI XMMHYECKHX NPOLECCOB U PEAKTOPOB



2.1. OcHOBHBIE ONIPEAEIEHUS U MOJIOKEHUS

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKHX MPEBPAIICHUN - CTEXHOMETPUUECKHE,
TepMOJUHAMHUYECKHe, KuHeTHueckue. [lokasaTenn XUMHUYECKOrOo TIPEeBpalleHHUs - CTEleHb
MpEeBpaIeHHs], BBIXOJ MPOAYKTa, UHTETpanbHas U AuddepeHinanbHas CeJIeKTUBHOCTH, CKOPOCTH
peaKIuy U MPEeBpalleHUs PEareHTOB.

2.2. XMHUYECKHUE MPOLECCHI.

Onpenenenne. Kiaccupukanuss XUMHYECKHX HPOLECCOB IO Pa3IMYHBIM IPU3HAKAM -
XUMUYCCKHM (BUJ XHUMHYECKOH pEaklud, TEePMOJUHAMHUYCCKHE XapaKTePUCTHKH, CXeMa
npeBpalieHuii) u (pa3oBbIM (YHCIIO U arperaTHOe cocTosiHuE (a3).

l'omorennsii xumudeckuii npouecc. OnpenencHue W npuMepbl. BiusHue XHUMHUYECKHUX
MPU3HAKOB M YCIOBUN MPOTEKaHUs Mpoliecca Ha ero nokazatenu. CrocoObl MHTEHCH(PUKAIUH.

[TonsTre onTuManbHBIX TemmepaTyp. ONTHMalbHBIE TEeMIepaTypbl ISl OOpPaTUMBIX H
HEOOPATUMBIX K30~ ¥ SHJOTEPMUIECCKIX PEAKITHIA.

I'ereporeHHslii (HEKATAIUTUYECKUI) XUMUYECKUil mporecc. OmpenencHue U INPUMEPHIL.
CrpykTypa mporecca W ero coctapisitonine (cragmm). Habmomaemass CKOPOCTh XUMHYECKOTO
npespauieHust. O6nactu (pexuMbl) IPOTEKaHUs Mpoliecca, JUMUTHUPYIOLIAs CTalus.

I'eTeporennsii xumMuyeckuii mporecc '"raz (KUAKOCTH) - TBepaoe". OOOCHOBaHWE,
MOCTPOEHNE M aHAJIN3 MATEeMAaTHYECKOW MOJENH ISl peaKiuil ropeHusi (MOIENb "CKUMAIOMIASCS
cdepa') u TomoxuMuueckoi (Mozens "¢ HeB3auMoIeHcTBy oMM sapom"). Habmogaemas ckopoctsb
NpeBpalleHus, BpeMs TMPEBpalleHUuss W MyTH HMHTEHCU(UKAIMKU IS Pa3IUYHBIX oOnactel
MpPOTEKaHUs Mpolecca.

IereporeHHplii XuMUYeCcKuil mporecc '"raz (KHIKOCTh) - XKUAKOCTh". OOOCHOBaHHE,
MIOCTPOCHHE W aHAJIN3 MaTeMaTH4ecKoi Moaenu. Habmogaemast CKopocTh peBpalieHus 1 00JacTu
npoTtekanus mpoiecca. [lytu naTeHCHDUKAIINN 1)1 pa3IMYHBIX PEXKHUMOB MpoIecca.

Karanutuueckuii mnponecc. OmnpeneneHue, KiaccupuKkauus, npumepbl. ['eTeporeHHsbIi
KaTaju3 Ha TBEpJIoM KaTanuzarope. OO0CHOBaHUE, IOCTPOCHUE U aHAJIN3 MaTEeMAaTHUYECKON MO
Ha KaTaJUTHYECKON MOBEPXHOCTUM U B TMOPUCTOM 3epHE KaTanuzaropa. HaOmiomaemas ckopocTh
npeBpalieHuss W o0lacTé TmpoTekaHusi mporecca. CTemeHb HCMONb30BaHUS BHYTPEHHEU
noBepxHocTy. [lyTu nHTeHCH(DUKAIIH KATaTUTHYECKUX TIPOIECCOB.

2.3. XMMHUYECKHUE PEAKTOPBHI.

OmnpeneneHre MW Ha3HAUYCHHWE XHMHUYECKOTO peakTopa. PeakTopbl B XUMHUYECKHX U
HEXMMHUYECKUX OTPACIAX MPOMBIIIIEHHOCTH. (OO030p THUIIOB XHUMHUYECKUX PEAKTOPOB, UX
CTPYKTYpHBIE 3JIEMEHTHI (PEaKI[MOHHAs 30Ha, YCTPOWCTBA BBOJA U BbIBOJIA, CMEIICHHUS, pa3iesIeHUs
U pacripe/ieJIeHHsI IOTOKOB, TEINIO0OOMEHHBIE 3JIEMEHTHI), OCHOBHBIE MTPOLIECCHI U SBJICHUS B HUX.

CucremaTuzanusi MpOLECCOB B XMMHUYECKOM pEaKTOpe IO MacmrTaly HMX HpOTEKaHUS:
XUMHUYECKasi peakius, XMMUYECKUI MpoIiecc B AJIEMEHTAPHOM 00beMe, IPOIECCHl B PEaKIIMOHHOM
JJIEMEHTE U B PEaKTOpe B LIEJIOM, - MX B3aUMOCBS3b U HepapXuuecKasl CTpyKTypa MaTeMaTU4eCcKOM
MOJIeJIH Tipoliecca B peakTope. [Ipumepsl MpoiieccoB B pa3IMuHbIX BUIAX XUMUYECKUX PEAKTOPOB.

Knaccudukanus mporeccoB B peakTopax Mo pasIuYHBIM MPU3HAKAM - BUJI XUMHUYECKOTO
npolecca, OpraHu3alus MOTOKOB PEareHTOB (CXxema JIBUKEHUSI PETEHTOB YEPE3 peaKkTop, CTPYKTypa
IIOTOKOB B PEAKLMOHHOW 30HE), OpraHu3alus TEIUIOBBIX IOTOKOB (TEIUIOBOM pEXKUM, CXeMa
TEIJI000MEeHa), CTAIlMOHAPHOCTH TIpoIiecca.

O6ocHOBaHME U MOCTPOCHUE MaTEMaTHYECKON MOJENH Mpolecca B peakTopax pazIuyHOro
TUNA KaK CUCTEMbl ypPaBHEHHH MAaTepHAbHOTO W TEIUIOBOTO OallaHCOB HAa OCHOBE JAHHBIX O
CTPYKType TOTOKa, XMUMUYECKUX MPEBpAILICHUIX, SBICHHUIX MEpeHoca Terjla W BellecTBa U HX



B3auMoeiictBun. Cucrematuszanus U KiaccupuKalus MaTeMaTHYECKHX MOJeJeil MpoleccoB B
peakTopax.

N3otepMuueckre MNporecchl B XUMUYECKOM peakTope. BiusHHE CTPYKTypbl IOTOKa
(uIeanbHOE CMEIIEHUE U BBITECHEHHE ), CTAIIMOHAPHOCTH Tpolecca (IPOTOYHBINA U MEPHUOTUIECKHIA),
napaMeTpoB M YCJOBHI MPOTEKaHHs Mpolecca (TeMIeparypa, KOHIEHTpAlUs, TaBiICHHE, 00beM
pPEaKIMOHHON 30HBI, BpEeMsl), BHJa XUMHYECKOW peakiuu (mpocTas U CIOXHas, oOparuMas u
HeoOpaTuMas) U ee mapaMeTpoB Ha NMPOQMIN KOHLUEHTpalui U MOKa3aTelH Mpoliecca B peakTope
(cTerneHb MpeBpaLIeHMs], BBIXOJ IPOAYKTa, CEIEKTUBHOCTD Ipoliecca). OCHOBBI pacuera mporecca B
peakrope. ComnocraBieHne 3(pPEeKTUBHOCTH MPOLIECCOB B PEAKTOpaX, OMUCHIBAEMBIX MOJEISIMU
UJICANTBHOTO CMEIICHHS U BBITECHEHMUS.

Hewnsorepmuueckue mpoieccsl B XUMUYECKUX peakTopax. OpraHu3anus TEIIOBbIX TOTOKOB
U PEeKMMOB B XMMHUYECKUX peakTopax. Pacmpenenenue temmneparypbl, KOHUEHTpAM U CTEIECHU
MPEBpAIICHHS B PEaKTOPE B PEXKUMAX HICATHHOTO CMEIICHUS U BBITECHEHUS, aqrabaTHIeCKOM U C
TeruiooOMeHoM. CBS3b TeMIepaTypbl W CTEICHH NPEBpaIICHHUS B aAnabaTHYeCKOM TIpoIiecce.
CorocTaBieHue ¢ U30TEPMUUYECKUM PEKUMOM. YHCIIO U YCTOMYUBOCTH CTAIIMOHAPHBIX PEKUMOB B
peakTopax UJeanbHOr0 CMEIIECHHUS.

2.4. IIpOMBILIJIEHHBIE XUMHYECKUE PEAKTOPBI.

Ha xoHKpeTHBIX mpuMepax MPEeIMETHO PAaCCMaTPUBAIOTCS MPOMBIIIJIEHHBIE PEAKTOPBI IS
MPOBEACHUS TPOLECCOB TOMOTE€HHBIX, T'€TEPOr€HHBIX M KATAIUTUYECKUX - THUIIBI PEaKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTHUKU U OCOOCHHOCTH PEeKKMa, 00JIaCTH UCTIOTIB30BAHUSI.

Moayas 3.XuMu4eckoe Npou3BOACTBO, KAK XUMHKO-TeXHOJoruveckasi cucrema (XTC).

3.1. CtpykTypa 1 onucaHue XUMHUKO-TEXHOJIOTUYECKON CUCTEMBI.

XUMHUYECKOE TMPOU3BOJCTBO Kak XUMHKO-TexHosorudeckas cucrema (XTC). Ilomstue
cucteMbl 1 XTC. CoctaB XTC: aneMeHThl, cBsi3U, oacucteMbl. DnemeHTsl X TC, knaccudukanus
0 BUAY IHPOIECCOB M Ha3HAYeHUI0. TexHoiorumueckue cBs3u 3eMeHToB XTC (mOTokM).
[TocnenoBarenpHas, mapajjielbHasi, pa3BETBIEHHAs, IOCIEI0BATEIHLHO-00BOIHAs  (Oaimac),
oOpaTHas (PeIrKiI) TEXHOJIOTHYECKUE CBsI3U. VX cXeMbl 1 Ha3HaueHHE.

Omnucanne XTC. Bunsl mogeneit XTC - omucatensHble U Trpadudeckue. OmnucareabHbie
MOJIETIN - XUMHUYECKas cXemMa U MaTeMaTtudeckast Mojielnb. ['paduueckue moenu - pyHKIMOHAIbHAS,
TEXHOJIOTMYECKasi, CTPYKTypHasi M Jpyrue (cneruanbHbie) cxembl. HazHaueHue, mpuMeHEeHUE U
B3aUMOCBSI3b MOJIEIIEH.

3.2. Anamusz XTC.

[Tonsitue, 3agaun u pe3ynprathl aHanu3a X TC - coctostaue XTC, MatepuanbHbIi U TETUIOBON
OaslaHChI, TOKA3aTEIN XMMHUECKOTO IPOU3BOCTBA.

CpoiictBa XTC Kak CHCTEMBI: B3aUMOCBSI3aHHOCTh PEXKHUMOB HJIIEMEHTOB, pa3jIuyue
ONTUMAJbHOCTH 7JJIEMEHTAa OJAMHOYHOTO M B CHUCTEME, YCTOMYMBOCTh U CYILIECTBOBAHHE
CTallMOHAPHBIX PEKUMOB U Jp.

MarepuanbHbIil U TETUIOBOK OalaHCHl. MeTOo/IMKa COCTaBICHHUS M pacyeTa MaTepHAIbHBIX U
terutoBbix OanancoB XTC u ee moacucrem. OcoOEHHOCTH pacueTa OalaHCOB B CXEMaX C PELUKIIOM.
®opmbl IpecTaBiIeHHs 0anaHcoB (TabIUIIbI, TUarpaMMBbI | JIp. ).

MarepuanbHblii OanaHc UIsi MAaCCOOOMEHHBIX M PEaKIIMOHHBIX 3JIEMEHTOB. Vcnonp3oBanne
CTEXUOMETPUYECKUX, TEPMOJMHAMUYECKUX M  Mex(a3HbIX OaJaHCOBBIX  COOTHOLICHHH.
CrexnoMeTpru4ecKue COOTHOLIEHUS M UX PasHOBUAHOCTH. CTENEeHb HMCIOJB30BaHUS CHIPHEBBIX
pecypcoB.

DOHTaNBIUIHBIN, SHEpreTHuYecKui (10 MOJIHOM PHEPTUN) U dKcepreTrueckuii 6anancel u KI1/1.
Hx conocraBneHue u ucnosb3zoBanue B aHanuze XTC.



3.3. Cunre3 XTC.

[Tonsitue u 3amaum cuHTe3a (moctpoeHusi) XTC. OcHoBHbIe 3Tamnbl pazpabotkun XTC. Ponb
MaTE€MaTUYECKUX U IBPUCTUYECKUX METOJIOB.

OcHoBHble koHUenuuu npu cuHTe3e XTC: MONHOE MCHONB30BaHUE CBHIPHEBBIX U
HHEPreTUUECKUX PECYpPCOB, MUHUMHU3ALMsI OTXO/10B, ONITUMAJIbHOE UCIIOIb30BaHUE anmnapaTypsl. 1x
coJiepKaHue 1 criocoObl peanu3zannu. KomOuHupoBaHHbIE TPOU3BOJICTBA, COBMEILICHHBIEC TIPOIIECCHI,
BTOPUYHBIE SHEPTETUUECKHUE PECYPChI, SHEPTOTEXHOJIOTHYECKUE CUCTEMBI, lepecTpanBaemble X TC,
3aMKHYTbIE, MaJIOOTXOAHbBIE IPOU3BOACTBA - UX MOHSITHSI, OCOOEHHOCTH U IPUMEHEHHE.

OpHOpOHBIE TEXHOJIOTUYECKUE CXEMbI: CUCTEMa PEKYIEpaTUBHOIO TEINIO0OMEHa, CUCTEMa
pas3zieneHrnss MHOIOKOMIIOHEHTHOW CMECH, CHCTeMa peakTopoB. (OCHOBBI IOCTPOEHHSA HX
ONTUMAaJIbHOU CTPYKTYPbI

Mopayaib 4. I[IpomblliIeHHbIe XMMHYeCKHe IIPOM3BO/ICTBA.

XHUMHUYECKHE TPOU3BOJCTBA PACCMATPUBAIOTCS NPEIMETHO KaK peaau3alus H3YUYEHHBIX
TEOPETUYECKMX OCHOB XHMHMKO-TEXHOJOrM4eckux mnpoueccoB U XTC, KOHUENIUuil MOCTPOECHUS
BeicOKOd(exkTnBHOM XTC. OCHOBHOW aKIEHT Jenaercs Ha (QHU3HKO-XMMHUYECKHE OCHOBBI
KOHIENIINH TTOCTPOEHUS TEXHOJIOTMUYECKON CXEMBbI MPOU3BOJICTBA U €ro nojcucteM. IIponsBoacTso
cepHoi KkucnoTel. IIpowsBoactBo ammuaka. [Ipom3BoACTBO a30THOM KUCHOTHL. I[Ipon3BoacTBO
CTUpOJIA.

Mopayasb 5. CoBpeMeHHbIe TEHACHIIUM B PA3BUTHH XMMHY€ECKOH TE€XHOJIOTHH.

Tekymiee COCTOSHME XMMHUYECKOW MPOMBIIIJIEHHOCTH B MUpPE M TEHJCHLUU €€ pPa3BUTHSL.
[lepcieKTMBHBIE MUCTOYHUKU CBHIpbs M 3HEpruu. Knactepusauus XMMHUYECKONH IPOMBIIIIEHHOCTH.
CoBmernieHHbIe poliecchl. | nOkue u nepecTpanBaeMble TEXHOJIOTHYECKUE cXeMbl. HOBbIE XUMUKO-
TEXHOJIOTMYECKHE MPOLIECCHI U CIIOCOOBI MOTyuYeHHs npoaykToB. HanoTexHonorus.

4. O6beM yueOHOI TUCIHUITIHHBI

O06beMm
Buasbl yueOHol padoThI B 3aueTHbIX B akanem.
SAMHUIIAX yacax
Oo6masi TpyA0eMKOCTh TUCIHUILJIMHBI M0 Y4e0HOMY IUIAHY 6,0 216
AyIUTOpHBIE 3aHATHS: 2,22 80
Jlexumm (Jlek) 0,89 32
JlabopaTtopubie paboTs (J1ad) 0,44 16
[Tpaktiueckue 3anstus (I13) 0,89 32
CamocrosiTesibHas padora (CP): 2,78 100
Buja kKoHTpOJISA: K3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Cucrembl ynpapJjieHHs] XMMHKO-TeXHOJIOrH4eckumMu nponeccamn» (b1.5.19)

1. Henap AUCHMILUIMHBI — JaTh 0a30BbI€ 3HAHUS 10 TEOPUU CHCTEM YIPABICHUS XUMHUKO-
texHosorndeckumu npoueccamu (CY XTII), npuBuTh HaBbIKU U yMeHHe aHanu3a cBoiicTB X TII kak
00BEKTOB YIIPABICHHS U MPAKTUYECKOTO MPUMEHEHUS TEXHUYECKUX CPEACTB YIPaBICHUS.

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JTOJIKEH:

Obaadamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- BJIaJICHUEM OCHOBHBIMU METOJIaMH, CIOCOOaMHU W CPEICTBAMHU IOJNYyUYEHHUS, XpaHEHHS,
nepepaboTku MHGOpPMallMK, HaBbIKAMH PabOThl C KOMIBIOTEPOM KaK CpPEICTBOM YIIPaBIICHUS
urdopmarnueit (OITK-5);

- CIOCOOHOCTHIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJIOTHUECKHIA MPOLIECC B COOTBETCTBUU
C PErIaMEHTOM M MCIIOJIb30BaTh TEXHUYECKHE CPEACTBA JUISI M3MEPEHMsI OCHOBHBIX MapaMETpOB
TEXHOJIOTHYECKOTO MPOIecca, CBOUCTB ChIpbs U npoaykuuu ([1K-1);

- CHOCOOHOCTBIO BBISIBIISITH U YCTPAHATh OTKIOHEHUS OT PEKUMOB PabOThl TEXHOJIOTHYECKOIO
000py/T0BaHUS M MMapaMeTpoB TexHomorndeckoro nporecca (ITK-11);

3namo:

- OCHOBHBIE TIOHSTHUS TEOPUHU YNPABJICHUS; CTATUYECKUE U TUHAMUYECKNE XaPAKTEPUCTUKU
00BEKTOB ympaBJeHHs; OCHOBHbIe BUAbI CAY u 3akoHbl perynupoBaHus; TumnoBeie CAY B
XUMUYECKOW TMPOMBIIIJIEHHOCTH; METOAbl M CPEACTBA HM3MEPEHUS OCHOBHBIX TEXHOJIOTMYECKUX
napaMmeTpoB; ycToiunuBocTh CAY; oCHOBHBIE NOHATHA O HEeNMHENHbIX CAY, peneilHbIX cuctemax,
JIOTUYECKHX aITOpPUTMAaXxX yIpaBJieHUs, aIalTUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPABICHUS.

Ymemo:

- OIpenesTh OCHOBHBIE CTAaTUYECKHE M JIMHAMUYECKHE XapaKTEPUCTUKU OOBEKTOB
yIpaBJICHUS; BBIOMPATh PAMOHAIBHYIO CHUCTEMY PETYJIUPOBAHHS TEXHOJOTHYECKOTO IPOIECCca;
orieHuBaTh ycTounBocTh CAY; BEIOMPATh KOHKPETHBIC TUITBI IPHOOPOB 115t AuarHocTuku X T11.

Braoemy:

- METOJaMU TEOpPUU aBTOMATHYECKOTO PETYJIMPOBAHUSA, OPraHU3ALMH U pacu€ra CUCTEM
ONTUMAJIFHOTO YIIPABIEHUS MPOIlECCAMH XUMHYECKON TEXHOJIOTUU U TIepepabOoTKH MOTUMEPOB.

3. KpaTkoe coaepxaHue TUCHMILIMHBI

Mopayasb 1. OcHOBHBIE IOHATHS YIIPaBJIeHUsI XMMHKO-T€XHOJIOTHYeCKHMH NPOLIeCCaAMHM.
3HaueHUEe AaBTOMATUYECKOTO YIPABICHHUA JUIl Pa3BUTHUS XMMHYECKOM IPOMBIIUICHHOCTH.
OcoOeHHOCTH YTIpaBJIE€HUs] XUMUUYECKUM MPEINPUATHEM U XUMHUKO-TEXHOJIOTHYECKUM IPOLIECCOM.
TexHuKo-s5KOHOMHUYECKUI (P (EeKT BHEAPEHUS aBTOMATU3MPOBAHHBIX CHCTEM ympasieHus. Posb
CHCTEM YIpaBlieHHsI B oOecredeHur Oe30MacHOCTH XHWMHUYECKOTO IPOU3BOACTBA U OXPaHBI
oKpyxatomiei cpenpl. OCHOBHBIE TEpMUHBI U onpeneneHus. Mepapxus ynpasieHusi. OCHOBHbIE
npuHLUIbl ynpasineHus. Knaccugpukauus cucrem ynpasinenuss @yHkiuonansHas crpykrypa CAY.
[Toka3aTenu kayecTBa ynpaBIICHHUS.

Mopayasb 2. OCHOBBI TeOpHH ABTOMATHYECKOI'0 YIIPABJICHHS.

Marematuueckue moaenun CAY. Jlunamuueckue xapakrepuctukun CAY. Hcnons3oBaHue
onepanroHHOro ucuucienus aiasa ananuza CAY. TunoBele TUHaAMUYECKUE 3BEHBbS. BpeMeHHbIE U
YaCTOTHBIE XapaKTEPUCTUKHU. DKBUBAJIEHTHbBIE MPEOOPa30BaHUsI CTPYKTYPHBIX CXeM. Y CTOHYHMBOCTh
auHenHbIX CAY ¢ 00patHoii cBs3b10. Knaccuukaius u o0CHOBHbIE CBOMCTBAa OOBEKTOB YIIPABICHHSL.
Metoapl omnpeneneHus: CBONCTB 00BEKTOB ympaBieHus. OCHOBHBIE 3aKOHBI PETYJIMPOBAHMUSL.
Perynstopbl Ha OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX cered. LludpoBbie u poOacTHBIE CHCTEMBI



ynpasieHus. BeIOop 3aKkoHa peryinpoBaHus U ONpeIeIEHUE ONTUMANIBHBIX [TapaMeTPOB HACTPONKHU
IIPOMBILICHHBIX PETYJIATOPOB.

Mopayas 3. HU3MepeHHe TeXHOJOTHYeCKHX MNapaMeTPOB XHMHKO-TEXHOJIOTHMYeCKOro
npouecca.

l'ocynapcTBeHHass cucTeMa MPOMBIIUICHHBIX MPUOOPOB W CPEACTB  aBTOMATH3AIMU.
OCHOBHBIE TEPMMHBI U ONPEIEIIEHNs METPOJIOoruu. Metoasl n3mepenuii. Cpencrsa U3MEPUTEIbHON
TEXHUKH, UX CTaTHYECKHE M JIWHAMHUYECKHe CBOHCTBa. I[lorpemHocty u3MmepeHuit. CrocoObI
nepenayn wHGOpMANMK Ha paccrosare. OpraHu3amnusi JUCTAHIMOHHON awmarHoctukm XTTI.
M3MepeHne OCHOBHBIX TEXHOJIIOTMYECKHX IIapaMETPOB: JABICHMs, TEMIIEpaTyphl, pacxona u
KOJINYECTBA, YPOBHS JKUAKOCTH M CBHIITyYUX MaTEpHalIOB, COCTaBa U (PU3MKO-XUMHUECKUX CBOMCTB
BELIECTB.

Mopayab 4. OCHOBBI IPOEKTHPOBAHUS ABTOMATHYECKHX CHCTEM YNPaBJIeHUs] XMMHKO-
TeXHOJIOTH4eCKUMH NPOLEeCCaMH.

Ocob6ennoctu ynpasnenus XTII. PerynupoBannue OCHOBHBIX TEXHOJIOTHYECKHUX MTAPAMETPOB:
pacxona, maBieHHs, Temmeparypbl, ypoBHs, PH. Texumueckue cpenctBa CAY. OcHOBHbIE
Pa3HOBUAHOCTH YIPABJIAIOMINUX YCTPONCTB. THIBI, XapaKTEPUCTUKH U PACYET MCIIOIHUTEIbHBIX
MEXaHU3MOB U PETyJIUPYIOMUX OpraHoB. O¢dopmileHHe MPOEKTHOIO 3a/aHusl Ha aBTOMAaTHU3ALUIO
TEXHOJIOTUYECKOro mporecca. BoiOop Touek u3MepeHus, KOHTPOJIs, YIPaBIsIeMbIX 1apaMeTpoB U
yhnpaBisiomux Bo3aeicTBuil. CTaHIapThl M YCIOBHbIE 0003HAUEHUS AJISI TEXHOJOTHUECKUX CXEM.
OcnoBuble cBenenus o6 ACY TII B xumuueckoit npomsiiuieHHocTH. [Ipumepst ACY TII B
XMMHYECKOH MPOMBIIIIIEHHOCTH. OCHOBHBIE BBIBOJBI MO Kypcy. COBpEMEHHBIE TEHACHLUU B
pazsutuu CY XTII.

4. O6beM yueOHOI TUCIHUITHHBI

O6bem
Buabl yueOHol padoThI B 3auetHbIX B akanewm.
eIIMHUIIAX qacax

OO6masi Tpy10eMKOCTh TUCIUIIJIUHBI M0 Y4e0HOMY MJIAHY 5,0 180
AyAUTOpPHBbIE 3aHATHS: 1,33 48
Jlexuu (JIek) 0,89 32
JlabopaTtopHbie paboTs (JIad) 0,44 16
[Tpaktrueckue 3anstus (I13) - -

CamocrosTesannasi padora (CP): 2,67 96
CaMocToATEIbHOE N3YUEHNE PA3AEI0B IUCIUILIMHBI 2,67 96
Buja KoHTpOJISA: K3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHHBI
«OCHOBBI 5KOHOMHUKH U ynpasjeHus npoussoacrsom» (b1.B.0O/1.1)

1. Heab AUCHUILINHBI — TIOJTYYEHUE CUCTEMBI 3HAHUI 00 IKOHOMUYECKUX 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHUS TPOMBIIUIEHHOTO TPOU3BOACTBA B CHUCTEME HAIMOHAIBHON 3KOHOMUKH,
0o0y4eHrne YKOHOMUYECKOMY MBIIIICHUIO M UCIIOJIb30BAHUIO TTONyYCHHBIX 3HAHUN B MPAKTUIECKOU
JESATEIBHOCTH.

2. B pe3yabTare M3y4eHHUs AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
JMOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO HCIIOJIb30BATh OCHOBBI 3KOHOMHYECKHX 3HAHMM B pa3iMuHBIX chepax
xusHenestensaoctu (OK-3);

- CIIOCOOHOCTBIO aHAM3UPOBATh TEXHUUYECKYIO TOKYMEHTAINIO, TOJ0MpaTh 000pyI0BaHHE,
TOTOBUTH 3asBKU Ha MpHOOpeTeHrne 1 peMoHT obopynoBanus (ITK-9).

3uams.

- OCHOBBI ’KOHOMUKH B Pa3INUHbIX cepax )KU3HEAEATEIbHOCTH;

- HOpMaTHBHEIE MTPABOBBIEC AKTHI, PETIIAMEHTHUPYIOIIHNE ACITEITHHOCTD IPEPHUSITHS,

- METO/bI pa3pabOTKH ONEPATUBHBIX U MPON3BOACTBEHHBIX IIJIAHOB;

- METO/JBI U CIIOCOOBI OTUIATHI TPY/A.

Ymemo:

- COCTaBJISITh 3asIBKU HA 000PYI0OBaHUE;

- COCTABJISITh OTYETHI 10 BBIMOJIHCHUIO TEXHHUECKUX 3aaHHUIA;

- COCTaBJIATh TEXHUYECKYIO JIOKYMEHTAIIHIO;

- OpraHu30BaTh pabOTy KOJUIEKTHBA B YCIOBMSIX AEHCTBYIOLIETO MPOU3BOICTBA;

- TOTOBUTh HCXOJHBIC JaHHBIC Ui BBIOOpa M OOOCHOBAHMS HAYyYHO-TEXHUYECKHX U
OpraHM3a[MOHHBIX PEIIEHUI Ha OCHOBE SKOHOMMYECKOT0 aHaIn3a;

- paspabarbiBaThb OINEpAaTUBHbIE IUIAaHBI PabOT MEPBUYHBIX IMPOU3BOJACTBEHHBIX
noapa3/ieICHUM.

Braoemy:

- METO/IaMU ¥ HTHCTPYMEHTaMU MPOBEACHHSI SKOHOMHUYECKOTO aHallu3a 3aTpaTt U pe3yIbTaToB
NeSITeIbHOCTH IPOU3BOJICTBEHHBIX TOPa3ICIICHUI;

- HHCTPYMEHTaMH IUIAaHUPOBAHUS ¥ BBINIOJHEHUS MEPONPHUATUN 1O TPOU3BOACTBY
POIYKIIHH,

- OCHOBaMH SKOHOMMUYECKUX 3HAHUI B pa3IM4HbIX c(hepax KUZHEAESATETbHOCTH.

3. KpaTkoe coep:kanue AMCUUIIHHBI:

Mopyas 1. BBenenne. OcHOBbI PHIHOYHOI IKOHOMUKH

1.1 Jkonomuueckue nompedonocmu, o61az2a u pecypcol. IKOHOMUYECKUE CUCMEMbL U UX
cyugnocmsp. OOIIECTBEHHOE MPOU3BOJCTBO M SKOHOMHUYECKHE OTHOIIEHUs. [Ipon3BoacTBEHHBIE
BO3MOXXHOCTH 00IIecTBa U 3KOHOMHUYECKHi BbIOOp. KpuBas mpoM3BOACTBEHHBIX BO3MOXKHOCTEH.
3akoH yObIBaroIeil NnpenenbHON moae3HOCTUM. TUIIBI U MO SKOHOMHYECKUX CHCTEM. DJIEMEHT
HIKOHOMHYECKOW CHCTEMBI. TpaaulnoHHAas 3KOHOMHYeckas cucrtemMa. COoOCTBEHHOCTH: (OPMBI U
MyTH UX IPeoOpa3oBaHMUsL.

1.2 Potnounwiit mexanuzm cnpoca u npeonoxcenun. Cosepuiennas u HecoeepuieHHas
KonKypeHyuu. ToBapHBINA (PBIHOYHBIN) THI OOIIECTBEHHOTO MPOM3BOicTBAa. CYITHOCTh M YCIOBHS
BO3HUKHOBEHUS PbIHKA. BUBI PHIHKOB U UX CTpyKTypa. DyHKIMU pbiHKa. ToBap u ero cBoicTBa.
Crnpoc u mpennokeHue Ha pbiHKe. [loHSATHE «3IACTUYHOCTB». ODIACTHYHOCTH COpoca U



IpeyIoKEeHHs], ToueuHast U 1yroBasi. CoBepIlleHHas U HECOBEpUICHHAs] KOHKYPEHIIUU. MOHOMONHS.
Maxkcumuzanus npuObUT MOHOMIONUCTOM. OXUTrOMOHS.

1.3 Ilonamue nayuonanbHoil IKOHOMUKU, OCHOBHBIE MAKPOIKOHOMUYECKUE NOKA3amenu.
[ToHSTHS COBOKYIHOTO CIIpOCa M COBOKYIIHOTO TMpEAnoKeHUus, (hakTophl, BIUAIONIME Ha HX
u3MeHeHus. [lorpebnenus u coepexeHns. DKOHOMUYECKUH KpyroooopoT. [IponsBoacTBo, 0OMeH u
pacnpenenenue. [lorpebaenue, coepexeHne, UHBECTULIMU TOBAPOB U yCIYT.

1.4 @unuancoean cucmema u @Qunancosas nonumuxa oodugecmea. I'ocynapCTBEHHBIN
OI0JKET M TOCYIapCTBEHHBIN Aoir. Hamoru u Hamorosast cucrema.

MoayJb 2. JkoHOMHYeCKHE OCHOBBI YIIPaBJIeHHS MPOU3BOACTBOM

2.1 Ilpeonpusamue Kak cyoveKm pblHOUHO20 X03AUCHEAd. DKOHOMHYECKHE 3aKOHBI W
0COOCHHOCTH UX MPOSIBIICHUS Ha MPEeANPUATHH. Pob cnienuanucta XuMHU4eCKOr MPOMBIITUIEHHOCTH.
[IpenmpusiTie B cHCTeME pPBIHOYHON JKOHOMUKH. [Ipeampusitue — kak CyOBEeKT U OOBEKT
NPEIPUHUMATETILCKON  ACSITeNbHOCTA.  3aKOHOJaTeNlbHas  0aza  MpeAnpUHUMATEIIbCKOU
nesarenbHOCTH. HopMaTHBHO-TIPaBOBBIE AKThI, PErVIAMEHTHUPYIOIIUE ACSTENbHOCTD MPEATPUSITHS.
Opranu3anroHHO-TIPABOBEIE (POPMBI PENTPUHUMATETBCKOU ACSITEIILHOCTA U KPUTEPHH UX BEIOODA.
®opmbl COOCTBEHHOCTH. BHEITHSS M BHYTPSHHSIS Cpeia MPEATPUSITHS.

2.2 Mamepuanvno-mexnuueckas 6aza npouszéoocmea. CrvipbeBas ¥ TOIUIMBHO-
JHepreTuueckass 0a3a  XUMHUYECKHMX  MpPOM3BOACTB. [Ipou3BoACTBEHHas mporpaMma H
MPOU3BOJCTBEHHAs] MOIIHOCTh HpeanpusiTus. KadyecTBo M KOHKYpPEHTOCTIOCOOHOCTh MPOAYKIIHH.
DxoHOMHYecKoe 000CHOBaHME BBIOOpA CHIPbsl M TOIUIMBA. PecypcocOepekenne. AnbTepHaTHBHBIC
MCTOYHHMK CBHIpbs U 3Heprun. OpraHu3anus CKIaJCKOTo X035 HCTBa.

2.3 Mamepuansno-mexuuueckue pecypcsl npeonpuamus. OCHOBHbIE ITPOU3BOICTBEHHbBIE
GoHABI XUMHUECKUX TIPEANPUATHN: TTOHATHE, KiTaccuuKamus u cTpykrypa. [lonstue u cTpykTypa
OCHOBHBIX cpecTB. OIeHKa OCHOBHBIX CpeICcTB. MeTobI OlleHKH OCHOBHBIX (hoH0B. [lokazarenn
WCIIOJIb30BaHMUsI OCHOBHBIX IMPOU3BOJICTBEHHBIX (DOHI0B. VI3HOC M aMOpTH3aIlisl OCHOBHBIX (DOHIOB.
Onenka 3(h(peKTUBHOCTHU UCIIOJIB30BAHUS OCHOBHBIX IPOU3BOCTBEHHBIX (OHI0B. Bocipon3BoacTBO
OCHOBHBIX cpeacTB. OOOpOTHBIE CPeACTBA MPEANIPUATHS: MOHATHE, COCTAaB U CTPYKTypa. cTounuku
dbopmupoBanus 000pPOTHBIX cpeacTB. OOopauynBaeMOCTh OOOPOTHBIX CpPENCTB. MartepuanbHbie
3amackl Ha npeanpustTu. OnpeaeneHue noTpedGHOCTH B 000POTHBIX CPEACTBAX.

2.4 Tpyooewie pecypcol npeonpusamus. IlepcoHan npeAnpusTAS U ero cTpykTypa. OCHOBBI
OpraHu3alui TpyJaa Ha npeanpuiatud. J(H(EeKTUBHOCTh HCHOIB30BaHMS TEpPCOHANA U pabovero
BpemeHH. [IpousBoaurensHOCTh TpyAa M omiuata Tpyaa. OpraHuzanus 3apaOOTHOM IJaThl Ha
npeanpustur. CoctaB U CTPYKTypa  IPOMBIIUICHHO-TIPOU3BOACTBEHHOTO  TEpCOHAaja.
[Tpon3BOaUTENBHOCTh TPYJa: MOHSATHE, MOKa3aTeldu W METOAbl u3MepeHus. WnauBuayanbHas u
oOuiecTBeHHAsi IPOU3BOAUTENBLHOCTD TpyAa. Pe3epBbl v pakTOpbl HOBBIICHUS TPOU3BOAUTEILHOCTH
Tpyaa. DopMbl, CUCTEMBI U pa3Mep OIUIAThl TPyAa Ha MPEIPHUITHH.

Moayab 3. TeXHHKO-IKOHOMHUYECKHI aHAIN3 HHKEHEPHBIX pPelleHn i

3.1 /loxo0bt u pacxoovt Ha npou3eo0cmeo, u peanuzauuio NPOOYKUUU RPeONnPUAMUAL.
W3nepxku  MPOW3BOJCTBA  MPOMYKIUMU  (CeOECTOMMOCTH), TPHOBUIL, PEHTAOETBHOCTh W
neHooOpazoBanue. [loHsTue 3aTpaThl Ha MPOM3BOACTBO M  pealM3aliio  MNPOAYKLHU
(cebecTtonMocTb). Buabl 1 3HaueHue knaccuduxanyu 3arpat. CTpyKkTypa 3aTpaT Ha IPOU3BOACTBO U
peanuzanuio npoaykiuu. OcCoOOEHHOCTH pacyeTa 3aTpaT Ha MIPOU3BOJICTBO U pEaTH3aIUI0 TPOIYKIUH
B KOMIUJIEKCHBIX NMPOU3BOACTBaX. OCHOBHBIE MTyTH CHMKEHUS 3aTpaT Ha MPOU3BOJICTBO MPOAYKIIHH.
Hoxonel mpennpusitus. lloHaTue npuObUM W J0XO0Ja MPEANPUSATHS, METOIbl UX pacyeTa.
PentabenbHOCTD, €€ BUIBI U METOIbI pacuera. [lyTu MOBbIIIEHHS MPUOBUIM U PEHTA0EIbHOCTH Ha
IPEIPUITHSIX.



3.2 Ilenoobpa3zosanue u uyenosaa noaumuka. lleHa Ha NPOAYKUMIO W HPUHIUIBI
nieHooOpa3oBanus. Bunel neH. CTpykTypa LieHBI, cucTeMa IieH. B3auMocBs3M LieH M U3JEpKeK.
[lenoBas monutuka. Pa3paboTka 1leHOBOI CTpaTeru.

3.3 Qunancoeo-Kkpeoumnvle OMHOUIEHUA NPEONPUAMUIL U CUCIEMA HATI02000710HCEHUSL.
[TonsaTtue, coctaB u cTpykTypa puHaHcoB npeanpuarusi. CymHocTs, QyHKIMH U 337a4u (pUHAHCOB
npeanpustus. CoOCTBeHHbIE M 3aeMHble ()MHAHCOBBIE pecypchl. bamaHc A0XO0MOB M PacxooB.
Hanorosast mnonutuka. IlpuHumnel HamorooOnoxkeHus. Hamorm M muiatexu, yCTaHOBIIEHHBIE
3aKOHOJIATEITLCTBOM: BH/IbI, CTABKH, 00BEKTHI HAJOTOO0JIOKEHHS U CPOKHU YIUIATHI HAJIOTa B OFO/IKET.

4. O0bem y4eOHOH TUCHHIJIMHBI

Ob6beMm
Buabi yueOHol padoThI B 3auerHbIx B akanem.
eIMHUIIAX qacax

OO0mast TpyA0EMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIAHy 3,0 108
AYyIUTOPHBIE 3aHATHUS: 0,89 32
Jlexumnm (Jlek) 0,44 16
Jlaboparopusie paboTs (JIab) - -

[Ipaktuueckue 3anstus (113) 0,44 16
CamocrositesibHas padora (CP): 1,11 40
CamocTosTeTbHOE U3YYCHHE PA3/ICIIOB JUCITUTUTHHBI 1,11 40
BujJ KOHTPOJISA: IK3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«IIpaBoBenenune» (b1.B.0/1.2)

1. Heab nucuUMIIMHBI —

®  OBJaJICHHE OCHOBAaMU IPAaBOBbIX 3HAHUI;

e  (opmupoBaHUE MPABOBOM KYJIbTYPhl AaKTUBHOTO, 3aKOHOIIOCIYIITHOTO TPaKIaHUHA.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIIUICA 10 MporpamMMe 0akajaBpuara
HOJIKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTHIO HCIONB30BAaTh OCHOBBI MPABOBBIX 3HAHUW B pa3NUYHBIX cdepax
nesrenapaoctr (OK-4);

TOTOBHOCTBIO M3Y4YaTh HAYYHO-TEXHUYECKYIO HHPOPMAINIO, OTEYECTBEHHBIN U 3apyOeKHBIH
omnbIT o Tematuke ucciaenoBanus (ITK-20).

3uamo:

- OCHOBBI POCCHUWCKON NpPaBOBOW CHUCTEMBI U POCCHUUCKOTO 3aKOHOAATEIbCTBA, OCHOBBI
OopraHm3ali ¥  (QYHKIUOHUPOBAHHUS CYACOHBIX W HHBIX IPABONPUMEHUTCIBHBIX U
MIPaBOOXPAHUTENBHBIX OPraHOB;

- IPaBOBBIE U HPABCTBEHHO-3TUYECKUE HOPMBI B cdepe npodeccrnoHalbHOM e TeNbHOCTH;

- TPaBOBBIE HOPMBI, PETYJIUPYIOLINE OTHOIICHHWE 4YelIOBEeKa K UeJIOBEKY, OOIIEeCTBY,
OKpY’Karollen cpene;

- MpaBa ¥ 0053aHHOCTH TPAXKTAHUHA;

- OCHOBBI TPYAOBOI'O 3aKOHO/IaTENIbCTBA;

- OCHOBAMHM XO35IICTBEHHOI'O [IpaBa,

- IPaBOBBIE ACTIEKTHI MPO(ECCHOHANBEHON eI TeTbHOCTH.

Ymemu:

- MCHOJIb30BaTh 3THYECKUE U IPABOBBIE HOPMBI, PErYJUPYIOIIME OTHOIICHHE YEIOBEKA K
YeJ0BeKy, O0IIECTBY, OKPYXKAIOIIeH cpefie, HCTIOIb30BaTh MpaBa U CBOOOIbI YETIOBEKA U FPaKIaHUHA
npu pa3paboTKe COLUATbHBIX MPOEKTOB;

- HUCIOJIb30BaTh W COCTaBJSATh HOPMATHUBHBIE M IPABOBBIC JTOKYMEHTBHI, OTHOCAIIUECH K
npoeCCUOHATLHON JeSITeIbHOCTH, IMPEeANPUHUMATh HEOOXOJUMBIE MEpbl K BOCCTAaHOBJICHUIO
HapYIICHHBIX MPaB;

- peanM30BHIBATH IpaBa M CBOOOJBI YENOBEKAa W TpakIaHMHA B PA3IUYHBIX chepax
KU3ZHEIESTEIIbHOCTH;

- 1aBaTh HPABCTBEHHYIO OLIEHKY KOPPYILMOHHBIM MPOSBICHUSM.

Braoemy:

- IOJTyYE€HHBIMH TIPABOBBIMH 3HAHUSAMH B MTPO(eCcCHOHANBHOM U UHBIX cepax AesITeNbHOCTH.

3. KpaTkoe coep:kanue JUCUHUIIHHBI:

ITonsatre u npusHaku rocynapcrsa. @opmsl rocynapersa. @yHknuu rocynapersa. [lonstue
U npusHaku npaBa. OCHOBHbBIEC MIPABOBBIE CUCTEMBI COBpEMEHHOCTH. [loHATHE U BUABI HCTOYHUKOB
npasa. OnpeJiesieHle 3aK0OHa U MOJI3aKOHHBIX aKTOB. JleficTBME HOPMATHUBHBIX IPABOBbIX aKTOB BO
BpeMenu. OOpaTHasi cuia 3akoHa. [loHsATHE TpaBOBBIX HOPM, WX CTpykTypa. Cucrema mpasa.
YacTtHoe u myOinuaHOe paBo. MaTepualibHOE | MporieccyalibHOE MpaBo. [I[paBooTHOIIEHHE: 0OBEKT,
cyOBeKT U cofepxanue npaBooTHoumeHui. FOpuauueckue GaxThl.

Konctutynus — ocHoBHO# 3akoH Poccuiickoit @enepanuu. denepatuBHoe ycTpoicTBO PO.
CucrteMa rocyAapCTBEHHbIX OPraHOB M NMpHUHLMN pazzaesieHus Bnacteld B PD. [lonstue rpaxmaHcTsa.



[TpusHanue, coOoieHre, 3aluTa PaBHBIX MPaB JKEHIIMH U MY>KYUH KaK OCHOBHasi 00s13aHHOCTH
rocyJ1apcTBa.

[TonsTre u mpenMeT aAMUHHUCTpPATUBHOTO MpaBa. OOmias xapakrepuctuka Kogexca PO 06
aIMUHUCTPATUBHBIX MpPaBOHAPYLIECHUSAX. AJIMUHHCTPATUBHbIE NPABOHAPYLICHUS: TMOHAITHE H
IpU3HaKu. AJIMMHHUCTPATUBHAsI OTBETCTBEHHOCTh: MOHATHE U NpUHUMIBL. [loHATHE, nMpu3HaKU U
BU/Ibl aAMUHUCTPATUBHBIX HAKa3aHUM.

[TonsiTHe ¥ peAMET yroJI0BHOTO IpaBa. YToJOBHAsI OTBETCTBEHHOCTD: MIOHATUE, OCHOBaHHE
BO3HUKHOBeHUs. [loHsATHE pecTyIuIeHns: pu3Haky, cTpykTypa. Coctas npectyrienus. Coyyactue
B npecTymieHuu. OOCTOATENbCTBA, UCKIIOYAIOIINE PECTYMHOCTh AesiHus. [oHsTHE, 11 1 BUIbI
HaKa3aHUW. YTOJIOBHAsi OTBETCTBEHHOCTh 3a COBEPILICHUE MPECTYIJICHUN. Y CIOBHOE OCYXICHHUE,
OCBOOOKJICHHE OT YTOJIOBHOM OTBETCTBEHHOCTH. [IpenMer 1 00beKT KpUMUHAIUCTUKUA. METoAbI U
3aa4il KpUMHHATUCTUKU. [loHATHE KpuMuHanmucThyeckor wuaeHTudukanud. OOBEKThl U BUIBI
KPUMHMHAIUCTHUECKON uaeHTHQuKanmu. KpumuHamuctudeckas TexHHKa. KpuMmuHanucTHueckas
TaKTHKA.

DKOJIOTHYECKOE MPaBO: MOHITHE, IPEAMET METOJ U UCTOYHUKHU 3KOJoru4eckoro npasa PO.
[lonsTve, BUABI U CTPYKTypa O3KOJOTMYECKUX MPAaBOHAPYIIEHUH, OTBETCTBEHHOCTh 3a HX
COBEPILIECHHUE.

[Tonste mudopmanuu. OTBETCTBEHHOCTh 3a HApyIIEHHWE 3aKOHOJATENIbCTBA O 3allUTE
uHpopManmu. [ocygapcTBeHHass TailHa: TOHSATHE, 3alluTa, [PABOBOE PETyJIHPOBAHUE
rOCyAapCTBEHHOM, ciyke0Ho 1 nHoM nHbopMamu. Kondunennmansaas nHGpopMaIus: noHsITIe,
BUJIbI U 3aIIMTA. 3alUTa IEPCOHAIBHBIX TaHHBIX TPakIaHUHA.

[lonsaTe, mnpenMer W  METOJ TpaxJaHCKoro 1npasa. [loHATHE  TpakIaHCKOro
PABOOTHOLIEHMUS, ero  crneuuduxka. CtpykTypa  IpaXXAaHCKOTO  IPABOOTHOLICHHUS.
[IpaBoxeecnocoOHOCT CYyOBEKTOB T'Pa)XTaHCKOTO MPABOOTHOIICHHA. [ 'pakaaHe Kak CyObeKTHI
rpakIaHCKoro mpaBa. Pusnveckne W IOPUINYECKHUE JIMIA: MMOHATHE, MPU3HAKH, KIacCU(PUKAIHS.
IOpunnueckue ¢aktol. [IpaBo coocTBeHHOCTH. [loHSTHE aBTOpCcKOTO TMpaBa. [loHATHE MATEHTHOTO
npaBa. [lonsarune wuHTeIeKTyabHOH coOcTtBeHHOCTH (MC) ®W  MCKIIOUMTENbHOTO TIpaBa.
Knaccudukanus UC. Cucrema npaBoBoil OXpaHbl HHTEIEKTYaIbHON COOCTBEHHOCTH, aBTOPCKUX U
MATEHTHBIX IPaB.

[lonATHEe XO3AKWCTBEHHOTO (TPEANPHUHUMATENIHCKOr0) mpaBa. llpeaMer Xo3siCTBEHHOTO
(MpennmpUHUMATEIBCKOT0) TIpaBa, NPU3HAKK, METOABI MPAaBOBOrO peryinupoBaHus. [loHsTne
XO35MCTBEHHOW U MPEAIPUHUMATENBCKOMN JESTEIBHOCTH.

[IpaBoBO€ peryivpoBaHHE CEMEHHBIX OTHOLIEHUH. 3akIOYeHHEe U IpeKpalleHue Opaxa.
[IpaBa u 00s13aHHOCTH poaUTENCH U AeTeil. ATUMEHThI. @OPMBI BOCTTUTAHUS ACTEH, OCTaBIITHUXCS 0€3
MOTNIEYEHHUS POJUTEIICH.

[Ipeamer u Meton TpynoBoro npasa. TpyaoBoOl AOrOBOp: MOHSATUE, CTOPOHBI, COAEPIKAHUE.
PaGouee Bpemsi. Bpems otapixa. TpynoBsie criopsl. JlucuuminHa Tpy/aa.

Ilonsatne u wucroku koppynuuu. HopmaruBHOe omnpenenenue koppynuuu. IIpuunnsl
pacnpocTpaneHust Koppyniuu. Hakazyemble U HeHakasyeMmble (opmbl Koppyniuu. CKphITbIe
(matentHbIe) QopMbl  KOoppynuuu. DopMBl KOPPYHMIUHU-TIpECTYIICHUs. DPOpMBI  KOPPYIIIHH-
npoctynka. @®opmbl nonutHyecko Koppynuuu. HopmaTuBHBIE TpaBOBBIE aKThl B cdepe
npotuBosiericTBusl  koppyniuu. DenepanpHbiii  3akoH ot 25.12.2008 Ne 273-®3 «O
MIPOTUBOJEHCTBUH KOPPYILIUN.



4. O0bem y4eOHOH TUCHHUIJIMHBI

O6bem
Buabl yueOHol padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax

OO0mast TpyA0EMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIAHY 3,0 108
AYyIUTOPHBbIE 3aHATHUS: 0,88 32
Jlexumnm (Jlek) 0,44 16
Jlaboparopusie paboTs (JIab) - -

[Ipaktuueckue 3anstus (113) 0,44 16
CamocrositesibHas padora (CP): 2,12 76

Bua koHTpoOJIS: 3a4er




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Teopus BeposiTHOCTEH M MaTeMaTH4YecKasi craTucTuka» (b1.B.O/1.3)
1. Heap aMcuumIMHbI — (OPMHPOBAHHE Y CTYJIEHTOB CHUCTEMbl OCHOBHBIX IOHATHUM,
UCTIOJIb3YEMBIX Ul MOCTPOCHHS BaXXHEHUIIMX MaTeMaTHYeCKMX Mojelneil, U yMeHHs UCIOJIb30BaTh
MAaTCMAaTUUCCKHUEC MCTOAbI JIA OITMCAaHUA PA3JIMYHBIX ITPOLCCCOB.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBpuara
HOJIKeH:
Obaadoams crenyromUMA KOMIETEHIIHSIMHU:

- CIOCOOHOCTBIO TUIAHUPOBATh U MPOBOJUTH (PUINYCCKUE M XUMUUYECKUE IKCIECPUMEHTHI,
MPOBOJUTE 00pa0OTKY WX pPE3yJIbTATOB M OIEHWUBATH TOTPEITHOCTH, BBIJIBUTATh THUIIOTE3BI U
YCTaHABIIMBATh TPAHUIBI WX MPUMEHCHUS, MPUMEHSATh METOJbI MATeMAaTHYSCKOTO aHaln3a H
MO/JICITHPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOT0 HecieaoBanus (ITK-16).

3nams:

- OCHOBBI TEOPHH BEPOSITHOCTEH U MAaTEMaTHYCCKON CTATUCTHKH,

- MAaTeMaTUYECKUE TEOPUH M METOJIbI, JIEKAIIME B OCHOBE MOCTPOCHUS MATEMATHYECKHX
MOJICIEH;

- OCHOBBI IPUMEHEHUSI MATEMAaTUUECKUX MOJIEJIEH U METOIOB.

Ymems:

- BBIOMpATh MaTeMaTHYECKUE METO/IbI, TPUTOIHBIC JIJIsl pEIICHUS KOHKPETHOMW 3a/1auH;

- WCIIOJIb30BAaTh MATEMaTUYECKUE TOHATHUS, METOABI U MOAEIM ISl ONUCAHUS Pa3iIMYHbIX
IIPOLIECCOB;

- BBISIBJISITh MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, JIEKAIME B OCHOBE KOHKPETHBIX IPOIIECCOB;

- HCIOJIb30BAaTh OCHOBHBIE METO/Ibl CTATUCTHUYECKOW 0OPaOOTKHU 1aHHBIX;

- IPUMEHATh MATEMATUYCCKUE 3HAHUS HA MEKAUCIAIITIMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMM (YHIAMEHTAJIBHBIX MAaTEeMaTHYECKUX TEOPUH M HABBIKAMHU HCIOJIb30BAHUS
MaTEMaTHUYECKOT 0 annapara;

- METOJJaMH CTaTUCTHUYECKOW 00paboTKK HHPOpPMALIUH.

3. KpaTkoe coep:kaHue AUCHUIINHBI:

Teopusi BeposaTHOcTell. Ciry4aliHble BeJIMYMHBI M MX 3aKOHBI paclpeaeeHus.

[Ipenmer Teopun BepositHOocTer. CiydaitHbie coOBITHS. [IPOTHBOMOIOXKHBIE COOBITHSA.
HezaBucumeie coObiTrsi. OTHOCHTENBHAS YacToTa. Kitaccuieckoe U TeoMeTpUIECKOe OIpeCIICHIE
BEPOATHOCTH. OJIEMEHTApHAas TEOpPUS BEPOATHOCTEH. MeToabl BBIUMCIEHHS BEPOSTHOCTEM.
[TpoctpancTBO »neMeHTapHbIX coObITHH. Kiaccudeckoe ompeneneHne BepOsATHOCTH. Anredpa
COOBITHI: TEOpEeMBl O BEPOSITHOCTU CYMMBI COOBITHH, MPOTHBOIOJOXKHBIX COOBITHH, CyMMa
BEPOSITHOCTEH HECOBMECTHBIX COOBITHH, OOpa3yIOUIMX TMOJHYI0 TpymHimy. AKCHOMaTHYECKOE
ornpezeneHue BeposATHOCTU. CTaTUCTUUECKOE ONpEESIEHUE BEPOATHOCTU. Y CIIOBHAsI BEPOATHOCTb.
TeopemMbl O BEpOATHOCTH MPOU3BENEHUS 3aBUCHMBIX U HE3aBUCUMBIX coObITHil. IlonmHas
BeposATHOCTH. [loBTOpHBIE NcnbITaHusA. Popmyia bepHyiu. JlokanpHas U MHTETrpaJibHAsT TEOPEMBI
Myagpa-Jlamiaca. ®opmyna Ilyaccona.

[TonsiTue ciiyyaliHOW BeTUUYUHBI. JIMCKpETHBIE M HEPEPHIBHBIEC CTyYailHbIE BEITMYMHBI. 3aKOH
pacripesienieHus ciaydaiHoi BennauHbl. OyHKIUS pacrpesienenus, ee cBoiicTsa, rpaduk. IlnoTHocTh
pacripesielieHus] HENpepbIBHOW CilydailHOW BEJIMYMHBI (IUIOTHOCTH BeposiTHOCTH). Popmyna s
BEPOSITHOCTH IIONIAJJaHUsI HENIPEPBIBHOW CIIyYaliHOM BEJIWYMHBI B JTaHHBIA WHTEPBAJl, BHIPAXKCHHBIN



yepe3 MIOTHOCTh BEPOSATHOCTH, TEOMETPUUECKHIT cMbICT popMyJibl. BuHOMMaNBEHOE pacnpeaeneHue,
pactpenenenue IlyaccoHa, paBHOMEpPHOE pacHpelesieHue, HOPMaJIbHOE pacHpelesieHue,
SKCHOHEHIMAIBHOE pacipeiesiCHuE.

MartemaTH4ecKkasi CTAaTHCTHKA.

[Ipeamer maTemaTuyeckod cTtaTUCTUKU. OCHOBHBIE 33/layd MAaTEMAaTUYECKOW CTATUCTUKH.
Bri6opounsiii Meroa. Cratuctuueckoe omnucanue. BoiOopku. I'mcTorpamMma W IMOJIMTOH YacToT.
Cratuctuueckast (amnupudeckas) GyHKUUs pacupenencHus. BoiOOpoUHbIe XapaKTEpUCTHUKU U UX
pacnpenenenus. CocTosiTenbHbIe, 3((H)EKTUBHBIE CMEIICHHBIE M HECMEIICHHBIE OLIEHKH MapaMeTpOB.
CrarucTuueckoe CpeHee, CTaTUCTHYECKasl AUCIEPCHsS U CTATUCTHYECKOE CPEIHEE KBAaJpPaTUUHOE
KAK TOYEYHBIE OLEHKM HEU3BECTHBIX: MATEMaTHYECKOTO OXHUIAHMS, AUCHEPCHH, CPEIHEro
KBaJPaTUYHOTO  OTKJIOHEHHUsA. JloBepUTENbHbIE HMHTEpBAJBI M  HUHTEPBAJbHBIE  OLIEHKHU.
JloBepuTeNnbHBIE OIEHKA HEM3BECTHOW BEPOATHOCTH MO OONbIIMM BbIOOpKaMm. [loBepuTenbHas
OLICHKa MaTeMaTHU4eCKOro OKMIaHWs TP HEU3BECTHOM nucnepcud. JloBepuTenpHas OLEHKa
CPEHET0 KBAJPaTUYHOTO OTKIOHEHHs. To4Hble BbIOOpOuHBIe pacmpeneneHus: CrerogeHTta (t-
pacnpeneneane), ®umepa-Cruenexopa (F-pacnpenenenue), Ilmpcona  (¥>-pacrpesieieHue).
[IpoBepka cTaTucTHYeCKUX TUNOTE3. MaTeMaTHUeCKHE METO/IbI IPOBEPKU CTATUCTUUECKUX TUIIOTES.
DJIEMEHTHI TEOPUU KOPPEIIALINH.

4. O0bem y4eOHOH TUCHHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIX B akanmem.
eIMHUIIAX qacax

OO0mast TpyA0EMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIAHY 3,0 108
AYyIUTOPHBbIE 3aHATHUS: 1,33 48
Jlexumnm (Jlek) 0,44 16
Jlaboparopusie paboTs (JIab) - -

[paktuueckue 3ansatus (I13) 0,89 32
CamocrositesibHas padora (CP): 1,67 60
Bua koHTpoOJIs: 3a4er - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«/lomostHUTEIbHBIE TJIaBbl Opranudeckoit xumumw» (b1.B.0/1.4)

1. leab AMCUMIJIMHBI — TIPUOOpPETEHNE CTYACHTAMHU 3HAHUI O CTPOCHHHM OpPTaHHMYECKHX
COEIMHEHUI, OCHOBHBIX XUMHUYECKUX CBOMCTBAX Pa3IMUHbIX KIACCOB OPraHUYECKUX COCIMHEHUN U
METOJIaX UX MOTYYCHHs], KaK TMPOMBIIUICHHBIX, TaK ¥ TA00OPATOPHBIX.

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4alOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JTOJIKEH:

Obaadamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
IPOBOAUTH OOpPabOTKYy HX pe3yJbTaTOB U OLEHUBATh IOTPENIHOCTH, BBIIBUTaTh TUIOTE3bI
YCTaHABIIMBATh TPAHULBI UX MNPUMEHEHHUS, NPUMEHITh METOAbl MATEeMaTHYECKOTO aHalu3a M
MOJICTTUPOBAHHMSI, TEOPETUIESCKOTO U SKCIIepuMeHTanbHoro uccienosanus (ITK-16);

- TOTOBHOCTBIO HCIIOJb30BATh 3HAHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB, COCAUHEHUU U
MaTepualioB Ha UX OCHOBE JJIS pelieHus 3a1a4d npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBHIO M3y4aTh HAyYHO-TEXHUUYECKYIO HH(OPMAILIMIO, OTEUECTBEHHBIH U
3apyOeXKHBIii OIBIT 10 Tematuke uccienoanus (I1K-20).

3namo:

- TEOPETHYECKHE OCHOBBI CTPOCHHMSI M CBOWCTB pAa3JIMYHBIX KJIACCOB OPraHUYECKHX
COCJIMHEHU;

- CIocoOBbl TOJMY4YeHHS M XHUMHUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OPraHUYECKUX
COCIMHECHM;

- OCHOBHBIE MEXaHU3MbI IPOTEKAHUSI OPTAaHUYECKUX PEAKIIUH.

Ymemy:

- IPUMEHSTh TEOPETUYECKUE 3HAHUS Ul CUHTE3a OPraHMYeCKUX COEJAMHEHUN pa3IudHbIX
KJIACCOB;

- AHAJIM3UPOBATH U MPEJCKA3BIBATh PEAKLIIMOHHBIE CBOMCTBA OPraHUYECKUX COCINHEHNN;

- COCTaBJIATh CXEMbI CUHTE3a OPraHUYECKUX COCAMHEHUH, 3aJaHHOTO CTPOEHHS.

Braoemy:

- OCHOBaMH HOMEHKJIATYPbI U KIacCU(PUKAIIMN OPraHUIECKUX COeTMHEHU;

- OCHOBHBIMHU T€OPETUYECKUMU MPE/ICTABICHUSIMHU B OPTraHUYECKON XUMUH;

- HaBBIKaMH 00OCHOBAHHUS PAIIIOHATBHBIX CIIOCOOOB MOTYYCHHSI OPraHUIECKIX BEIIECTB.

3. KpaTkoe coaep:kanue TUCHUILINHBI

l"anorenonpon3BoIHEIE. Knaccudukanus. Homenkuarypa. Anxui- 51
aJUTWIIrajioreHu ibl.apoMaTuyeckue ranorenuasl. Mzomepus. Homenknarypa. CriocoObl momy4eHus.
[IpocTpaHCTBEHHOE M AJIEKTPOHHOE cTpoeHHe. Du3nueckue cBOWCTBA. Peaknmm HyKiIeoQHIBHOTO
3aMelleHus u otueruieHus. [lonaTue HykieoQUIbHOCTH U OCHOBHOCTH PEareHToB. AMOUICHTHBIE
HYKJI€O(UIbHBIE peareHTHI.

MeTtajutopraHu4ecKiue COeAMHEHUs. THUIBI CBSA3EM B AJIEMEHTOPraHUYECKUX COCIUHEHUSX.
CriocoObI moTy4eHus JIMTHIi- 1 MarHUHOpraHnyeckux coequHenuil. Peakuus ['puHbspa, MEXaHU3M.
Peakunu ¢ kKapOOHUIBHBIMH COETMHEHHUSMHU.

Cnuptel. @enonsl. IlpocThie 3¢upbl. OnokcucoenuHEHUs. AJBAETU]bl, KETOHBI.
KapOoHoBBIE KHCIOTHI M WX HPOU3BOAHBIE. B KakIoM Kiacce paccMaTpHUBAIOTCS CIEIYyIOIINe
pazzenbl: u30MepHsi, HOMEHKIIATypa, GU3NYECKue U XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTYUYEHUS.
MexaHu3Mbl peaKLni.



ManonoBeiit 3¢up. Ilomydyenme. Crpoenue, CH-KucnotHocts. Peaknun koHmeHcanuu
MaJIOHOBOTO 3¢upa M MaJIOHOBOH KHCIOTBHI C ajbAerugaMu. AMHUHOKHUCIOTHL. JlukapOoHOBbIE
KHUCJIOTBHI.

A3zorconepxkamme coenuHeHus. Hwurtpocoenunenus. AmuHbl. B kaxzaom  kiacce
paccMaTpUBAIOTCS CIEAYIONIUE pa3/ieibl: U30MEpHs, HOMEHKIATypa, (pU3NYecKrne U XUMHYECKHE
CBOWCTBA, CIIOCOOBI MoTyueHusl. MeXaHU3MBbl peaKkLni.

A3a- 1 11a30CoeIMHEHUS

[Tonyuyenue nuazocoelMHEHUN peakueil Tua30TUPOBAHUS: YCIOBHS POBECHUS PEAKIUU U
MexaHu3M. @DOu3MYecKue CBOMCTBA. XHUMHUYECKME CBoWcTBa. llonyyeHue W mNpHUMEHEHUE

a30COEeIUHECHUN.
4. O0bem yueOHOH TUCIHIJIMHBI
O6wvem
Buabi yueOHoii padoThl B 3auerHbIX B akanmem.
eIMHUIIAX gacax
O0mas Tpya0eMKOCTh IUCHUILIHHBI 110 y4e0HOMY ILUIaHy 6,0 216
AyIMTOpHBIE 3AHATHS: 2,22 80
Jlexumnm (Jlek) 1,33 48
JlaGopatopusie padots (J1ab) - -
[paxruyeckue 3ansatus (I13) 0,89 32
CamocronTesnnsHasi padora (CP): 2,78 100
Jpyrue BUIBI CaMOCTOSATEIHHON pabOThI 2,78 100
Bujx KOHTpOJIS: IK3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«HCcTpyMeHTAIbHbIE MEeTOIbI XUMHYecKkoro ananusza» (b1.B.O/L.5)

1. Heap AUCHMILUIMHBI — MPUOOPETEHHE OOYYAIONIMMHUCS 3HAHUW MO OCHOBHBIM TpyIam
METOJIOB XMMHYECKOrO aHalu3a, HauOojee MIMPOKO MPHUMEHSEMBIX B MPOMBIILICHHOCTH H
UCCIIEIOBATENbCKONW paboTe, a Takke KOMIICTCHLUH, HEOOXOIUMBIX XMMHUKAaM-TEXHOJOraM BCeX
CHEMAJIBHOCTEN U1 PEIIEHUSI KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHAIN3a.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMmMe 0akajiaBpuara
JMOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBIO TPOBOJAUTH AaHANU3 ChIPbs, MaTepuaioB W TOTOBOW MPOIYKIIHUH,
OCYIIECTBIIATE OIIEHKY pe3yibraToB ananu3sa (ITK-10);

- CMOCOOHOCTBIO TUITAHMPOBATh M MPOBOJAUTH (PU3MUECKHE M XUMUYECKUE IKCIIEPEMEHTHI,
OPOBOIUTH OOPabOTKY pEe3yJbTaTOB M OLEHWBATh MOTPEUIHOCTH, BBIABHraTh TUIIOTE3Bl U U
YCTaHABJIMBATh TI'PAHULBI MX INPUMEHEHMs, NPUMEHATH METOJbl MAaTEeMAaTUYECKOIO aHajlu3a U
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO U IKCIepeMeHTaibHoro uccienosanus (I1K-16);

- TOTOBHOCTBIO TIPOBOJUTH CTAaHAAPTHBIC U CEPTUDHUIIMPOBAHHBIC UCIBITAHHUS MaTEPHUAJIOB,
u3genuil 1 TexHoaoruueckux mporeccos (ITK-17).

3namo:

- TeOpeTU4EeCKrue OCHOBBI MeToA0B IMXA;

- mpotiecchl POPMHUPOBAHUS AHATUTUUECKOTO CUTHANA B pa3nuyHbix UMXA;

- pacCMOTpEHHE NPUHIIMIIOB U3MEPEHH B CTAHJApTHBIX TPUOOpax;

- ocHOBBI MeTposiornd UMXA B cooTBeTcTBUM ¢ pekomeHnauusmu MIOTTAK.

Ymemy:

- TNpPUMEHSTHh NPUOOPETEHHbIE TEOPETUUYECKHE 3HAHHUA M NPAKTUUYECKUE HaBBIKM B
po¢eCCHOHATILHOMN IEATEIHOCTH TSI PEIICHUSI KOHKPETHBIX XUMHUKO-aHATUTHYECKHUX 33/1a4;

Braoemo:

- metononorueit UM XA, mupoko UCI0JIb3yEMbBIX B COBPEMEHHON aHATTUTUYECKOM MPAKTUKE;

- CHCTEMOI1 BBIOOpa METOa KaueCTBEHHOTO U KOJIMUECTBEHHOTO XUMUYECKOTO aHaAJIH3a;

- OIIEHKOI BO3MOYKHOCTEH METO/1a aHATN3a;

- OCHOBHBIMH CIIOCOOAMH METPOJIOTHYECKOH 00pabOTKU pe3yJbTaTOB KOJIUYECTBEHHOTO
XMMHYECKOI0 aHAJIN3a.

3. KpaTkoe conepskaHue TUCHUILINHBI:

Obmas xapaxkrtepuctuka NMXA. OCHOBHbIE HCTOYHUKU IOTPEIIHOCTEN pe3yibTaToOB
aHajgu3a M crmocoObl ux oreHku. OneHka mpeaena oOHAPYKEHHsS C MCIOJIb30BaHUEM (OPMYJIBI
Kaiizepa u cTaHgapTHOTO OTKJIOHEHMSI MHHUMAJIBHOTO AeTekThpyemoro curHaiga mo MIOITAK.
JluHeWHbIN nUana3oH ompenenseMbIx KoHIeHTpanuid. CtangapTHeie 00pasbl coctaBa. OCHOBHBIE
AHAIUTUKOMETPOJIOTHYECKHE XapaKTEPUCTUKH METOJIOB U pEe3yJbTaTOB aHaju3a, CIOCOOBI HX
OLIGHKU: TpeAen OOHapyXeHHs, KOI()(UIMEHT UYyBCTBUTEIBHOCTH, TPAHULBI HANA30HOB
OINpPEAEIAEMBIX COAEPIKAHUN, CEIEKTUBHOCTh, IMPELMU3MOHHOCTb, MPaBUIBHOCTb, 3KCIPECCHOCTD.
MeTtonasl mpo6o0TOOpa, pa3aesieHus: U KOHIIEHTPUPOBAHUS BEIIECTB.

Metononorus MUMXA. ITlpuembl KOJIWYECTBEHHBIX H3MEPEHMH (METOJ TIpaayHdpOBOYHOMI
3aBHCHUMOCTH, BHEIIHEIO0 W BHYTPEHHEro CTaHIapTa, METOJ J00aBOK). AHAIUTHYECKHE U
METPOJIOTHUECKUE XAPAKTEPUCTUKU PA3IUYHBIX HHCTPYMEHTANbHBIX MeToa0B. [lonsitHe 00

aTTectoBaHHOM MeToauke. [IpoOGremsl BeiOOpa MeTona ananuza. O6o0mennsie ceeaenus o [OCT P
NCO 5725 (2002).



OO0mas xapakTepUCTHKa CIIEKTpalIbHBIX METO/0B aHanu3a. Kinaccudukanus cnekTpalbHbIX
METOJIOB aHanu3a. llomyueHue XUMUKO-aHATUTHYECKOW HMHQPOpMAlUU TpU B3aUMOACHCTBUU
3JIEKTPOMArHUTHOIO HW3JIyYEHUsI C BEUIECTBOM. ATOMHAass M MOJEKYJspHas CHEKTPOCKOIUSI.
AOGCOpOIMOHHBIE U IMUCCHOHHBIE METO/IbI aHATH3A.

ATOMHO-3MHMCCHOHHBI  CHEKTpPaJIbHbIM  aHanu3. TeopeTHuueckue OCHOBBI  aTOMHO-
HMHCCHOHHOTO CIEKTPaJbHOTO aHanu3a. VICTOYHMKM BO30YXIeHHUs crekTpoB. KauecTBeHHas
XapaKTepUCTHKA AaHAJUTHUUECKOIO CHUrHana. VIHTEHCHBHOCTh CIHEKTpPaJIbHBIX JIMHUHA Kak Mepa
CoJIep>KaHus dJeMeHTa B Ipode. PaKTopbl, BIMSIIONIME HA UHTEHCUBHOCTh CHEKTPAJIBHBIX JTUHHM.
CrektpanbHble TPUOOPHI U CIIOCOOBI PErHCTPAIH CIIEKTPA. pacIIM(PPOBKAa YMUCCHOHHBIX CIIEKTPOB
U HUJIEeHTU(UKALKSA DJIEMEHTOB IO HMX CIEKTpaM. ATOMHO-3MUCCHOHHBIM aHalu3 C WHAYKTHBHO
cBs3aHHOM ma3moi. KomudecTBeHHBIN aHanmn3. ATOMHO-3MUCCHOHHAs (HOTOMETpHs IJIaMEHH.
["a3oBble MIaMeHa Kak BHbI HU3KOTEMIIEpaTypHOH mia3Mbl. biiok-cxeMa miameHHOro (oToMeTpa.
Bo3MokHOCTH MeTOola M €ro OrpaHHYeHUs. AHUOHHBIA W KaTHOHHBIM 3¢ dexrel. Obmactu
IIPUMEHEHUS.

ATOoMHO-a0copOIOHHast ~ criekTpoMeTpusi.  OOmas  XapakTepucTHKa  MeTona |
aHAIUTHYECKOro curHana. [lorjouieHue 371eKTPOMAarHUTHOIO M3JIyYEHUs CBOOOJHBIMU aTOMaMH.
bnoxk-cxema npubopa. McToOUHUKH MOHOXPOMATUYECKOTO n3yueHusi. CriocoObl aTOMU3ALIUN TPOOHI.
CpaBHEHHE aHATUTHYECKUX XapaKTEPUCTHK METOJ0B aTOMHOW aOCOPOITMU U aTOMHOM SMUCCHH.

AHanmuTUYEeCKasi MOJIEKYJSIpHAsE CHEKTPOCKONHUA. MeTolbl ONTHYECKONM MOJEKYISIPHOU
CIIEKTPOCKOIMUHU. XapaKTEPUCTUKA AHATMTUYECKOro curHana. [lormomieHue 3aeKTpOMarHUTHOIO
U3JTy4EHUS MOJIEKYJIaMU. DJIIEKTPOHHBIE IEPEXO/IBI U CIIEKTPBI IOTJIOIIEHUS MOJIEKYJIl. 3aKoH byrepa-
JlamGepra-bepa. Momsapusiit  ko3pduuuent nornomeHus.  CrnekrpodoToMeTpuueckuid U
¢doromeTpruueckuil aHanu3. ONTUMU3aLKUs YCIOBUN aHATUTUYECKUX onpesesieHnid. OTKIOHEHUS OT
3akoHa byrepa-JlambOepra-bepa. Anmapatypa mis crnekTpo- U (HOTOMETPHUSCKHX HW3MEPCHHM.
TouHOCTh pe3ynbTaToB (oTOMETpHUeCKHX ompeneneHnid. JuddepennnanpHas (HOTOMETPHS.
MeTtob! crieKTpo(hOTOMETPHUUECKOTO TUTPOBAHUS.

dnyopumeTrpuueckuii aHanus. [lpupoma aHamuTHUECKOro CUTHaNIA (QIIyOpEecCICHIIUU U
dochopecienninu. KBaHTOBBII U 3HepreTuyeckuid BbIXOABL. DakKTOphl, BIUAIOIIME Ha
WHTEHCUBHOCTH (uryopeciieHIny. TeMmnepaTypHoe 1 KOHIIEHTPALMOHHOE TyIIeHHEe (IIyOpECICHITHH.
3epkanbHasi CUMMETpHUSl CIEKTPOB TMOTJIOMIEHUS M HchyckaHus (mpaBuio JleBmmHa). 3akoH
BaBunoBa. Cxema (QuiyopuMeTpUYEeCKHX HU3MEpeHuil. BpIOOp NEpBUYHOTO U BTOPHUYHOTO
cBeTOMIBTPOB. [ pagynpoBoUHas 3aBUCHMOCTD U KOJTMUECTBEHHBIH aHAIN3.

TypOuaumerpudeckuii u HederoMETpUUECKHH MeTOoAbl aHanmu3a. PaccesHue cBeta
JUCTIEPCHBIMU crcTeMaMH. CBsA3b ONTHYECKON MIIOTHOCTH AUCIIEPCHONW CUCTEMBI C KOHIIEHTpaUen
ompezenseMoro BemecTtBa. KodQpuIimeHT MyTHOCTH CHCTEMBI. TeopeTHYecKHue OCHOBBI
TypOuaumeTpun u Hedenomerpuud. YpaBHeHue Poames. CpaBHHUTENbHAsh XapaKTEpUCTUKA
AQHAIUTUYECKUX CHUTHAJIOB B TypOuAauMeTpuu u HedenomeTpuu. TpeOoBaHUs, MpPEAbSIBIIEMbIE K
UCIIOJIb3YEMBIM AHATTUTUYECKUM PEAKLIMSIM.

OOmiast XapakTepUCTHKA HJIEKTPOXUMHUYECKUX METOAOB aHalIM3a M UX KiaccuuKaius.
Knaccudukanust S1eKTpoJOB B AIIEKTPOXMMUYECKHX MeTOoJax aHanu3a. [lomspusyembie u
HENOJSIpU3yeMble AJIEKTpoabl. Vcmonb3yemble XUMHUYECKHE M 3JIEKTPOXUMHYECKHE PpEeaKlUH,
TpeOOBaHUs, MPEIBABIIEMbIC K 3TUM peakiusaM. Bo3zmoxxaoctn 9XMA.

KongykroMeTpust 1 KOHIYKTOMETpHueckoe TuTpoBaHue. O0Ias xapakTepucTUKa METOJa.
AHAIUTUYECKUM CUTHANT B KOHAYKTOMETPHUH. YJElbHas M HKBUBAJIEHTHAs 3JIEKTPOIPOBOJHOCTh
pacTBOPOB  BJIEKTPOJIMTOB. [logBUAKHOCTH ~ HMOHOB. [IpsiMast ~ KOHAYKTOMETpUS  H
KOHJIYyKTOMETpHueckoe TuTpoBaHue. KpuBble TUTpoBaHMs. PaKTOPHI, BIUSIOLIME HA BHUJ KPUBBIX



TUTpoBaHusA. llpuHIUMNUManbHAasg cxema YCTAHOBKM JUISl KOHIYKTOMETPHUYECKMX HW3MEPECHMM,
UCIIONIb3yeMble 3eKTpoasl. Bo3moxkHoct merona. IIpumepsl onpenenenuii. BoicokodyacToTHOE
TUTpOoBaHue. BosmoxHOCTH MeTO1a.

[loTeHunomeTprs M TMOTEHUUMOMETPUYECKOE TUTpOBaHHE. VHIMKATOpHBIE AJIEKTPOABI U
NEKTPOAbl cpaBHeHUdA. l[loTeHmmMan »siekTpoaa Kak aHaIUTUYECKUM curHail. Honomerpus.
JounanoBckuit U auddy3nonnsnii norenuansl. Knaccudukanus nOHOCETEKTUBHBIX 3JEKTPOIOB.
VYpaBHenue Huxonbckoro-OizeHMana. MeTolbl KOJIWYECTBEHHBIX OIPEAEICHUI M YCIOBHUS HUX
npuMmeHnenus. llpsamas norenumomerpusi (pH-metpusi, nonomerpusi). Bo3moxHOCTH MeToxa.
Mertons! TuTpoBanusa. OOpaboTKa KPUBBIX TOTEHIIMOMETPUYECKOIO TUTPOBAHMUSL.

Bonberamnepomerpuueckue metonbl aHanm3a. Kiaccudeckas mnomsporpadus. Ilomspo-
rpamMMbl. MHTepnperanusa mnomsporpamMm. OCTaTO4YHBIH M KOHJEHCATOPHBIA TOKU. YpPaBHEHHE
nossiporpaduueckoi BoaHsl ['elfipoBckoro-MnbkoBuya. IloTeHIMaN MosyBOIHBI KaKk KaueCTBEHHAs
XapaKTepUCTHKAa AHAJIMTUYECKOTO CHrHasia. BpiOop M Ha3HaueHHe moisiporpaduueckoro Qoxa.
[penenbupiii A1 QPy3MOHHBIN TOK KaK KOJIUYECTBEHHAS XapaKTePUCTHKA aHAIUTHYECKOT0 CUTHAJIA.
AmMniepoMerpuueckoe TUTpoBaHue. O0IIas XapaKTepUCTHKAa METOJa M aHaJIUTHUYECKOTO CHUTHajia.
Br16op ycnoBuii amnepomMeTpuueckux u3MepeHui. [lpuHnunuanbHas cxemMa aMIepoMeTpUIecKOro
TuTpoBaHusA. Kpusslie TuTpoBaHus. [IpuMepsl NPaKTHYECKOTO UCIIONb30BaHMUS METOAA.

KynoHomeTprueckuii MeTO1 aHaIM3a

Knaccudukanus Meto0B KyJoHoMeTpun. KonnyecTBo ayieKTpuyecTBa Kak aHaIUTUUYECKUN
curHan. IIpsmas KyJoHOMETpusST W KyJIOHOMETpHYECKOe THUTpoBaHHe. Pacuer koamdecTsa
JIEKTPUYECTBA, 3aTPAUYEHHOTO HAa  JJIEKTPOXMMMUECKYI0 peakuuioo. KyrnoHomerpuueckoe
TUTpoBaHue. Bpibop Toka  snekTponusa. llpuHnmMnuanbHas  cXemMa  YCTaHOBKH  JUIA
KYJIOHOMETPUYECKOT O TUTPOBAHUS. [IpakTHueckoe IIPUMEHEHHE METOAA.
OnekTporpaBUMeTpruueckuil ananu3. OOmas XapakTepuCcTUKa METo/1a ¥ AaHAJTMTUUECKOI0 CUTHAJIA.

OOmass xapakTepuUCTHUKAa XpoMaTorpa@uueckux MeToN0B. TeopeTHuecKkue OCHOBBI
xpoMarorpaguueckux MeToaoB. Xpomarorpamma. Ilapamerpsl ynepkuBanus. KadecTBeHHas u
KOJINYECTBEHHAsI XApaKTEPUCTHKH AaHAJIUTUYECKOTO CUTHaja B KOJIOHOYHOH Xpomarorpaduu.
OU3MKO-XMMUYECKHE OCHOBBI Xpomarorpaduueckoro mpouecca. Kiaccupukanus MeToA0B
XpoMmarorpauu MO arperaTHOMy COCTOSHHMIO (a3, MO0 MEXaHU3My pa3/eleHus U Crocoly
oopmuenus npouecca. CTeneHs pa3ieieHus U KpuTepuil cenektuBHOCTH. Kpurepuil pazaenenus.
OnTumu3anus mporeccoB pazaeneHus cmeceit Bemects. Koaddunuent pacnpenenenus. OcHOBHOE
ypaBHeHHe XpoMmaTorpaduu. CBs3b (HOpMBI BBIXOJHON KPUBOW C HM30TEPMOW pacmpeieiicHHs B
KOJIOHOYHOM xpomarorpaduu. BwicoTa, sKkBUBaJIeHTHasi TeopeTnueckoil Tapenke. Kunetnueckas
Teopusi xpomaTtorpaduu. YpaBHenue Ban-/leemrepa.

lazoxuakoctHas xpomatorpadus. OOmas XapakTepucTuka Metonaa. [IpuHIUNUATBHAS
cXeMa Tra3oBoro xpomarorpada. YcCTpoicTBO M Ha3HadeHHe y3110B Xxpomatorpaga. TpeOoBanus,
npeabsaBisieMble K HEMOJABM)KHOM M MOABWKHOU ¢azam. JlerekTopsl. MeToasl MAEHTHPUKALUN
BEIIECTB B ra3oBod xpomarorpaduu. MneHTudukanms KOMIIOHEHTOB pa3/esieMbIX cMeced ¢
MIOMOIBIO  JIOTApU(MHUUECKUX HHICKCOB YyaepxkuBaHus. CrocoObl KOJIMYECTBEHHOTO aHAJIN3a.
[Ipumepbl NpakTHYECKOro UCIIOIb30BAHMSI Fa30BOM XpoMaTorpaduu.

XKunkoctaas xpomartorpadusi. Krmaccuduranms MeTomoB XUAKOCTHOH Xpomarorpaduu.
Oco6ennoctu BOXX. [IpunnunuansHas cxema XHAKOCTHOTO XpomaTtorpada. Turmsl 1eTeKTopoB B
BOXX. JXXwunkocraoancopOuumonnas BOXXX. HopmanbHo-da3oBelii 1 oOparmieHo-()a30BbIif
BapUaHTBl: COPOEHTHI, SJIOEHTHI, pa3zensemble BemecTBa. YpaBHeHue Hokca. Meroasl
UICHTU(QUKAIMY BEIIECTB M KOJMuYecTBeHHOro anamuza B BDOXKX. Ilpumepsl npakTuueckoro
ucnonb3oBanuss BOXKX. PacnpenenutenvHas Oymaxnas xpomarorpadus. KauecTBenHas u



KOJIMYECTBEHHAs] XapaKTepUCTUKU aHalIWTH4Yeckoro curHaiga. OO6macte mnpumMeHeHus. ['enb-
xpomarorpadus. [ToasmwxHas u HenmoaBmwkHasA ¢aspl. OO0Iee ypaBHEHUE, OMHUCHIBAIONIEE MPOIIECC
renb-xpomarorpaduu.  Bo3moxHOocTH  renmb-xpomarorpaduu.  IlpuMepsl  mpakTHYECKOTO
ucnons3oBanusi. MoHooOMeHHass M WOHHas Xpomartorpadusa. TpeOoBaHus, MpeabABIsSEMbIE K
peakiusiM HoHHOTO oOMeHa. OcoOeHHOCTH MOHOOOMEHHOH XpoMmaTorpaduu. KoHcranta moHHOTO
obmena. Mzorepmbl monHoro oOmeHa. Katuonutsl M aHnoHUTHL. K0d3(PHUUIHEHT CETeKTHUBHOCTH.
Nonnas xpomarorpadus. biok-cxema nonHoro xpomarorpada. Pazuemnsromue n KOMIeHcallmOHHbIC
KOJIOHKU. AHQJIUTUYECKUE BO3MOKHOCTH METO/IA.

ABTOMAaTUYECKU M aBTOMATHU3UPOBAHHBIN aHanu3. J[pyrue Metonpl aHanuza. JluCKpeTHbIe
aBTOMaTuyeckue aHanu3atopel. [lpuHumn nelictBus. HenpepbhIBHBIM NPOTOYHBIM aHAIU3 H
MPOTOYHO-UHKEKIIMOHHBIN aHanu3. [lousTue 00 aHanuTUYeCKO Macc-ciekTpomeTpuu. CyIHOCTh
MeTOoJIa. AHANU3 OPraHNYECKUX BEIIEeCTB. DJIEMEHTHBIN aHaIu3.

4. O0beM yueOHOH TUCIHIJIMHBI

O6bem
Buabl yueOHoii padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax

OO6masi Tpy10eMKOCTh TUCIUIIJIUHBI M0 Y4e0HOMY MJIAHY 3,0 108
AyIuTOPHBIE 3aHITHS: 1,33 48
Jlexuuu (Jlek) 0,44 16
Jlaboparopusie padoTs (JIab) 0,89 32
[Tpaxtuueckue 3ausatus (I13) - -

CamocronTesnnnasi padora (CP): 1,67 60
CaMocToATEIbHOE N3YUEHHE PA3AEIOB IUCLUILIMHbI 1,67 60
Bua koHTpOJIA: 3a4eT ¢ OLEHKOM - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Ixonorus» (b1.B.0J1.6)

1. Heab aucuMmauHbl — cHOPMUPOBATH y CTYJEHTOB MPEACTABICHUE O COBPEMEHHBIX
9KOJIOTHUECKUX TpodiieMax, O (PU3MKO-XUMHUYECKHX IMpOoIeccax, MPOTEKAIIUX B Pa3IUYHBIX
KOMITOHEHTAaX OKpYXalollel Cpelibl U O CTENEHU aHTPOIIOT€HHOTO BO3JACHCTBUSL HA 3TH MPOIIECCHI;
BBIPA0OTaTh y CTYACHTOB HAaBBIKM CUCTEMHOTO MOJX0Ja K U3YYCHHIO M PEHICHUIO 3KOJOTUYECKUX
npo0sieM, BO3HMKIIMX B PE3YyJIbTaTe IMPOMBIIIEHHO-X03SIICTBEHHON JEeATENIbHOCTH 4YeJIOBEKa,
Pa3BUTh MBIIIIEHUE, IO3BOJISIONIEE TPABUILHO OLIEHUBATH JIOKAJIbHbIE U OT/IaJI€HHbIE TIOCIEACTBUS
MPUHUMAEMBbIX PEIICHUN AJIsl OKpYKarollel Cpelibl U YesIOBeKa.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
JAOJIKeH:

Obnadoams crenyroIMUMA KOMIETEHIHSIMHU:

- TOTOBHOCTHIO WCTOJB30BaTh 3HAHHWS O COBPEMEHHOW (IM3MUECKON KapTUHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHHM BEIIECTBA JJs  TOHUMAaHUs
OKpykaroiiero mupa u sinenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO HUCITI0JIb30BATh 3HAHUS O CTPOCHUHU BEILIECTBA, IPUPOJIE XUMHUUECKON CBS3H B
Pa3IUYHBIX KJIaccaX XMMHUYECKHX COCAMHEHUHN ISl MOHMMAaHUS CBOMCTB MaTepUaioB U MEXaHHU3Ma
XMMHYECKHUX TPOIIECCOB, MPOTEKANINX B oKpyskatoriem mupe (OITK-3);

- CIOCOOHOCTHIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pEeIlIeHUus Mpu pazpaboTke
TEXHOJOTHYECKHX TMPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHMH C Y4YeTOM
HKOJIOTHUECKUX MOCcaeAcTBHM ux npuMenenus (I1K-4).

3uams:

- OCHOBHBIE 3aKOHBI 00 SKOJIOTHH;

- 3aKOHOMEPHOCTH CTPOCHHUS U PYHKIIMOHUPOBAHUH OHOC(EPHI,

- COBpEMEHHBIE SKOJIOTUIECKHE TPOOIIEMBI;

- OCHOBBI PALIMOHAILHOTO MPHUPOIOTIOIH30BAHMS;

- OCHOBHbIE IIPUHLUIIBI 3AIUTHI IPUPOJAHOMN CPEbl OT aHTPOMIOTEHHBIX BO3ACHCTBHIA;

- CTpOEHHE OCHOBHBIX Teocep 3eMiM U OCHOBHbBIE (PHUIUKO-XUMUYECKUE TMPOIIECCHI,
MPOTEKAIOIIUE B HUX;

- OCHOBHBIE TIOHATHS U TMPUHIIUIIBI KOHIEMIUN YCTOMYUBOTO Pa3BUTHS,

- OCHOBHBIC CBEJICHUsS O TNI00aTbHON MpoOIeMaTuKe, MPUPOTHBIX Pecypcax, TIaHeTapHbBIX
IpaHULAX, AHTPONOI€HHOM BO3ACUCTBUM Ha OKPYXKAIOUIYI0 Cpely, YNpaBICHUH KayeCTBOM
OKPYXKaIOIIEH Cpeabl;

- IPUHIUIIBI 3€JICHON XUMHUU.

Ymemy:

- TPUMEHATH TMOJY4YCHHbIE 3HAHMUS S OIEHKU COCTOSHHUS OKpYXKaloIeh cpeabl u
paIoHaTbHOTO UCTIONB30BAHUS IPUPOTHBIX PECYPCOB;

- WCMONB30BaTh CETEBBIE KOMIBIOTEPHBIE TEXHOJOTMH U 0a3bl JAaHHBIX U PEIICHUS
KOHKPETHBIX SKOJOTHIECKHIX TIPOOIIEeM.

Bnaoemy:

- TMOHATUHHBIM amIapaToM B OOJIACTH OOMICH SKOJIOTHUH, PAIlMOHAIBFHOTO HCIIOIB30BAHUS
MPUPOJIHBIX PECYPCOB U 3AIIUTHI OKPY>KAIOIIEH CPEeIbl.

3. KpaTkoe conep:kaHue TUCHHUILIMHBI

BBeneHue, OCHOBHBIC TTOHITHSI TUCITUTUIUHBI.



MecTo DUCHMIUIMHBI B CHCTEME OOIIET0 M XMMHUYECKOro oOpa3oBaHHs. DKOJIOTUYECKOE
oOpazoBaHne W 0Opa3oBaHHUE JIsi YCTOMYMBOTO pa3BuThsi. OOIIECTBO M OKpY’KaroIIas cpena.
IToHATHE YyCTOMYUBOTO Pa3BUTHS.

Moayas 1. OOGmume Bompochl »3kojoruu. buocdepa. buoskonorus. buochepa u
YCTOMYUBOCTb.

1.1 OcHoBHbIe 3aKOHBI dKOJIOTHU. broskomnorus. [TousTHe 00 SKOCUCTEMAaX. Y CTOHYHUBOCTh
skocucTeM buocdepa, ee 3BOTIONUS M YCTOWYUBOCTh. DKOCHUCTEMBI 3€MIIM M YCTOWYUBOCTD.
OcHoBHbIE cBenleHUs O 1wiaHere 3emisi. OCHOBHBIE TOHSTHS SKOJOTHUU. 3aKOHBI M TPUHIUIIBI
skonoruu. [1oToku sHepruu u BemiecTBa B dkocucteMax. OCHOBHbIE OMOT€OXMMHUYECKHE LIUKIIBI
(kpyroBopoTsI BetiecTB). LIMKIMaHOCTB TIpoiieccoB B Ouochepe u yCTONIHUBOCTb.

1.2 Hapononacenenue. YenoBeuecTBo Kak 4acTh 6nochepsl. Jlemorpadudeckue npoOIeMbi.

JluHamuKa 4eloBE4YEeCKOW MOMYJISIIUU, POXKIaEMOCTh, CMEPTHOCTh, BO3PACTHAsI CTPYKTYpa.
[TpobnemMbl COBPEMEHHOTO 3Tana pocTa YUCICHHOCTH HaceneHus. [ eorpaduueckoe pacupeaencHue
HacesleHus. PerynrpoBaHue HapolOHACEIEHUS.

Moayas 2. Ctpoenue u coctaB reocdep 3emuin. OCHOBHBIC (PH3UKO-XUMUIESCKUE ITPOIIECCHI,
MIPOTEKAIOIINE B Teocdepax.

2.1 Atmocdepa 3emun.

Crpoenue artmocdepsl, poiib (HOTOXMMHYECKHUX peakiuii B (HOPMUPOBAHUM COCTaBa
aTMocdepsl.

[MapaukoBsiii >¢dexrt. [TapHukoBsie Ta3pl B armocdepe. Knumartnueckue mnociaeacTBUS
AHTPOIIOTEHHOMN JESITEIbHOCTH.

Pacnpenenenne KoHIEHTpauuu o30Ha B atMmocdepe. O30HOBBIN cnoil. [TpupomaHbIil muki
030Ha. COBpeMEHHOE COCTOSIHUE 030HOBOTO cj104. [locnencTBus pazpyuieHust 030HOBOTO CJI0s 3eMIIn
JUTsE 4estoBeka u omocdeps! B 1enoM. CtpaTtocdepHblid 030H M TPONOC(EPHBIA 030H: CXOACTBO H
paznuuus. MexXIyHapoiHOE COTPYAHMYECTBO B 00JIACTM OrpaHUYEHHE MPOU3BOJCTBA U
HCIIOJIb30BaHUsI 030HOPA3PYIIAIOIIMX BellecTB. MOoHpealbCKUii TPOTOKOIL.

KucnotHeie n0au u mporecchl OKUCIEHUs MpuMecei B Tporochepe. PoTOXMMUIECKUN
CMOT.

2.2. 'mapocdepa 3emmnn.

Bunet Bog Ha 3emute. [Ipecubie Boasl. ['uaponorudeckuii Huki. [ mo0aibHbIE SKOJIOTHIECKIE
npobsieMbl Tuapochepsl. [MaBHBIE KaTHOHBI M AHUOHBI MPHPOIHBIX BOJ. KHCIOTHO-OCHOBHOE
paBHOBecHe B IpHUpoAHbIX Bojax. lllemounocts mpuponHbix BoJA. OCHOBHBIE MPHUYMHBI, ATANbl U
MOCIIEACTBHSI 3aKUCIICHUS IPUPOAHBIX BOL0EMOB. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE MTPOLIECCH B
npupoaHbIX BogoeMax. Crpatudukanus OpUpPOIHBIX BogoemoB. Ilpomeccsl adTpodukanuu
BO10eMOB. [IpHunHbI U TOCIIEACTBUS.

2.3. JIutocepa 3emmn.

3emHuas kopa. [louBa. Ctpoenue nouseHHoro ciosi. CoctaB noyB. OpraHnyeckre BelecTa B
nouBe. Posib )KUBBIX OPTraHU3MOB B (DOPMHUPOBAHHUH TTOYBEHHOTO CIIOs. TspKenbie MEeTallbl B MTOYBE.
Herpanauusa nous. Bognas u BeTpoBas 3po3usi IOYB.

Monayab 3. AHTpPONOTeHHOE BO3ACHCTBHE HAa OKPYKAIOUIYIO Cpely W palrOHAIBHOE
IIPUPOJIONIOIB30BAHUE.

3.1. Tlpupomuwsie pecypcol. IlonsiTHe 00 oOTX0max MPOU3BOACTBA W MMOTPEOJICHUSI.
ManootxoiHbie U 6€30TXO0IHBIE TPOU3BOJICTBA.

3.2 [loHsTHE O TUIAaHETAPHBIX TPAHHUIAX. AHTPOMOTEHHBIE BO3MYILIEHUSI OMOTEOXUMUYECKUX
UKJIOB a30Ta U Gochopa. OCHOBHBIC TPUHIIUIIBI 3€JICHON XUMUH.

Monayab 4. YcToitunBoe pa3BUTHE.



[TonsiTre 00 ycTOWYMBOM pa3BUTHU. MIcTOpHs cTaHOBICHUS MOHATHS. BKiIag oTedecTBEHHBIX
yueHbix. llemn yctoitunBoro pasutus OOH. MexmyHapoaHOE COTPYIHHYECTBO B OO0JaCTH
YCTOWYMBOTO pa3BUTHUS. [[pOMBIIITIEHHAS SKOJIOTHUS U 3eJIeHas] XUMUS KaK UHCTPYMEHT 00ecredeHHsI
YCTOMYMBOTO pa3BUTHUs. DKOJIOTHUECKAs ITHKA.

4. O0beM yueOHOH TUCIHIJIMHBI

O6bem
Buabl yueOHol padoThI B 3auetHbIX B akanewm.
eIMHUIIAX qacax

OO6masi Tpy10eMKOCTh TUCIUIIJIUHBI M0 Y4e0HOMY MJIAHY 3,0 108
AyAUTOpPHBbIE 3aHATHS: 0,88 32
Jlexuuu (Jlek) 0,44 16
Jla6opaTtopusie padoTs (JIad) - -

[Tpaktuueckue 3ausatus (113) 0,44 16
CamocrositesibHas padora (CP): 2,12 76
CamocrosiTenbHble pabOThI € 3aaHUAMU 0,78 28
[TonroroBka K KOHTPOJIBHBIM paboTam 0,67 24
Jpyrue BUbI CaMOCTOSATENBHON pabOThI 0,67 24
Bua koHTpoOJIS: 3a4er - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«IIpoexTHpoBanue nerasueii MmamuH 1 annaparos» (b1.B.O/1.7)

1. Heab AMCHUILIMHBI — HAYYUTh CTYACHTOB TBOPUYECKOMY IMOAXOIY K BBHIMOTHEHHUIO
WH)XCHEPHBIX PAcueTOB Ha MPOYHOCTh, JKECTKOCTh U YCTOMYMBOCTH AJIEMEHTOB KOHCTPYKIIMIA,
JeTaliell ¥ y3JI0B MAIlliH U ariapaToB.

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4alOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JMOJIKeH:

Obradamse CIETYIONIMMA KOMIIECTCHITHSIMHE:

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
POBOAUTH 00pabOTKY HMX pE3yJbTaTOB M OLEHUBATh MOrPEIIHOCTH, BBIIBUraTh TUIIOTE3bl U
YCTaHABIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMAaTUYECKOTO aHalu3a H
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO U SKCIepuMeHTanbHoro uccienosanus (ITK-16);

- TOTOBHOCTBIO HCIIOJIH30BATh 3HAHHUS OCHOBHBIX (DM3MYECKHX TEOPHH ISl PEIICHUS
BO3HUKAIOIINX (DU3MUECKHUX 3a/1ad, CaMOCTOSTEIILHOTO MPHOOpeTeHus: (PU3NUeCKUX 3HAHUH, s
NOHUMaHHS MPHUHITUIIOB Pa0OTHI MPUOOPOB M YCTPOWMCTB, B TOM YHUCIIC BBIXOISIINX 32 TPEICIIbI
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3nams:

- KOHCTPYKIIMH, THUTIQXXW W KPUTEPHH PAaOOTOCIOCOOHOCTH JAeTajieid MaliuH, cOOPOYHBIX
eauHuIl (Y3JI0B) U arperaTos;

- OCHOBBI TEOPHH COBMECTHOW pPabOThl M METOABI pacyera JeTalell M y3JI0B MalluH U
anmnapaToB XUMUYECKON TEXHOJIOTHH.

Ymemo:

- BBITIOJHATD U YATATh TEXHUYECKHE CXEMBI, YEPTEIKU M ICKU3HI JICTaJICH, y3JI0B U arperatoB
MaII1H, COOPOYHBIX YEPTEKEN U YEepPTEKHU OOIIETO BUJIA;

- POU3BO/IUTH PACYETHI IO OCHOBHBIM KPUTEPHUSAM pabOTOCIIOCOOHOCTH M KOHCTPYHPOBAHUS
JeTajieii MallnH;

- MPOM3BOJUTH pacueThl M KOHCTPYUPOBAaHUE JeTajlled MalluH U MEXaHU3MOB C Y4YeTOM
MPOU3BOJICTBEHHON TEXHOJIIOTHU U IKCILTyaTaIl|H.

Braoems:

- HaBBIKAMH KOHCTPYUPOBAHUS U TEXHUYECKOT'O TBOPUYECTBA;

- MPaBUJIAMH MTOCTPOCHHS TEXHHUECKHUX CXEM U YePTEKEH;

- OCHOBHBIMH METO/IaMH pacdeTa M MPOSKTUPOBAHHUS MEXaHWYECKHX Y3JIOB U DJIEMEHTOB
TEXHHKH.

3. KpaTkoe coep:kanue JMCUUIIHHBI:

Moayas 1. «Pacyer XMMHYECKOIr0 anmapara ¢ MeXaHHYeCKHM IepeMellnBalIuM
YCTPOMCTBOM.

[To Bcem aTamaM KypcoBOro MmpoekTta oQopmisieTcs eAuHas MOsCHHUTENIbHas 3amucka. B
MOSICHUTETIFHYIO 3aITICKY BKJIFOYAIOTCS POCKTHBIE U MPOBEPOYHBIE PACUETHI TUIIOBBIX AJIEMEHTOB B
COOTBETCTBHUH C ACUCTBYIOIUMH MeToAMKaMu. [IponsBoauTcs:

1) BBIOOp KOHCTPYKIIMOHHBIX MaTePUAJIOB;

2)pacueT OCHOBHBIX F€OMETPUYCCKUX Pa3MEPOB allapara;

3)pacyer TONIIMH CTCHOK amrapara u pyOariku,

4)oadop npuBoIa;

5)pacuet (1aHIIEBOTO COSAMHEHHUS KPBIIIKU ¢ KOPITYCOM arlnapara;

6) pacueT Bajia MEIIAJIKH Ha BUOPOYCTOWYMBOCTh M IPOYHOCTD;

7)mon6op U pacyet MyhThI;



8)moa00p M pacyeT yIUTOTHEHHS.

Moayasb 2. «UepTe:x 00111ero BUIa anmapara.

BoimonusieTcss depTek oOIIero BHAa ammapara C BHIAMH, pa3pe3aMu, CEUCHHUSIMU U
BBIHOCHBIMH 3JIEMEHTAMHU, JAIOIIMMU TOJHOE MpeACTaBlIeHHEe 00 ero yCTpOICTBE M MPHUHIIMIIE
paboTbl. YepTex 001Iero BU/a anmapara CoACpKUT:

1. N3obpaxxenne ammapata (BHABI, pa3pe3bl, CEUCHHs, BBIHOCHBIC JIJIEMEHTBHI),
coJiep Kaliue OKOHYATeIbHbIE KOHCTPYKTHBHBIC PEIICHHS;

2. OcHOBHBbIE pa3Mephl;

3. PacnonoxeHue mTynepos, Jr0Ka, ONop armnapara;

4, Tabnuiry Ha3HaYEHHMsI MITYIIEPOB B anmapare;

5. TexHUUECKYIO XapaKTEPUCTHKY U TEXHHUYECKUE TPEOOBAHUS K HEMY .

Ha BTOpOM HCTE BBIMOJMHSIOTCS YepTEXHU COOPOYHBIX €AMHUI] M JeTanedl. UepTexu
BBITIOJIHSIOTCS Ha ucTax ¢opmara Al.

KypcoBoii mpoeKT SIBISETCS CaMOCTOATENBHOM paboTOM CTyAeHTa, KOTOPBIM HECET MOJIHYIO
OTBETCTBEHHOCTb 3a €€ KayecTBO (NMpaBUJIBHOCTh pacyeTroB, OQOpPMIIEHHE YEpTeKEH) u
CBOEBPEMEHHOCTb BBINIOJIHEHUSI BCEX 3TanoB paboT. IlpenonaBarens — pyKOBOAMTENb MPOEKTa
HanpasisgeT paboTy CTyIEHTa, KOHCYJbTUPYET IO HESICHBIM BOIIPOCAM, ONpEAEseT CTENEHb
3aBEPLICHHOCTH OTAEIBHBIX 3TAIIOB IIPOEKTUPOBAHUS.

4. O0beM yueOHOH TUCIHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIxX B akanmem.
eIMHUIIAX gacax
Oo6masi Tpy10eMKOCTh JUCHUIJIMHBI M0 Y4e0HOMY IJIaHy 3,0 108
AyIMTOpHBIE 3AHATHS: 0,44 16
Jlexumnm (Jlek) - -
JlaGopatopusie pabots (J1ab) - -
[Ipaktuueckue 3anstus (113) 0,44 16
CamocrontesnsHnasi padora (CP): 2,56 92
By KOHTPOJISI: KypCOBOil MPOEKT/ 3a4eT ¢ OLeHKOM - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«IIpoekTHpOBaHUE MPOLECCOB H aNNapaToB XuMuieckoii rexnonornn» (b1.B.0/1.8)

1. Heap AMCHMIUINHBI — CYLIECTBEHHO PaCIIUPHUTh, CHCTEMATU3UPOBATh U UCTOJIb30BaTh HA
NPaKTUKE 3HaHUI OCHOB TMJIPABINYECKHUX, TEIUIOBBIX U MAaCCOOOMEHHBIX MPOLIECCOB XUMHUYECKON
TEXHOJIOI'MH, IO3BOJISIIOIIMX BBITYCKHUKAM OCYIIECTBIISITH HAay4HO- MCCIEN0BATENbCKYI0 H
NPaKTUYECKYIO pabOTy Ha MpeInpUsTHIX.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
HOJIKEeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO MPHUHUMATh KOHKPETHBIE TEXHUUYECKUE pELICHUs Mpu pa3paboTKe
TEXHOJIOTUYECKUX IMPOLECCOB, BHIOMPATh TEXHUUYECKUE CPEJICTBA U TEXHOJIOTMH C YYETOM
9KOJIOTHYECKUX TocaencTBrii ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO BBISBIISITH U YCTPAHATH OTKIIOHEHUS OT PEXKUMOB PaOOTHI TEXHOJIOTUYECKOTO
000pyI0OBaHUs M TApaMeTpoB TexHoornyeckoro npouecca (I1K-11);

- CIOCOOHOCTHIO IUIAHUPOBATH U MPOBOJAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
IPOBOAUTH 00paOOTKY HMX pE3yJbTaTOB M OLEHUBATh IOIPEIIHOCTH, BBIIBUraTh THUIIOTE3Bl U
YCTaHABJIMBATh TI'PAHHLBI MX INPUMEHCHMs, NPUMEHATh METOJIbl MAaTEMAaTHYECKOIO aHaJn3a H
MO/JICITHPOBAHHS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOT0 HecieaoBanus (ITK-16).

3uams.

- METO/Ibl pacyeTa TeIlo- U MaCCOOOMEHHBIX alNIaparos;

- OCHOBHBIE IIPUHLUIIBI OPraHU3aLMHU IPOLECCOB XMMHUECKON TEXHOJIOTUH;

- TUIOBBIE IIPOLECCHl XUMUYECKONW TEXHOJIOTUH, COOTBETCTBYIOIIUE ANNIAapaThl 1 METOJIbI UX
pacuera;

- METO/Ibl COCTaBJIEHUsI TEXHOJIOTMUYECKUX CXEM C HAHECEHHEM BCEX allapaToB.

Ymemy:

- COCTaBJISITh MaTepHAIIbHBIE U TEIIOBbIC OAIaHChI AJISl CHCTEM ra3->KUIKOCTh;

- pacCYMTHIBATh apaMETPhl TEMIIO- 1 MAaCCOOOMEHHOI0 000PYOBaHUS U HACOCOB;

- 1oA0MpaTh CTaHAAPTHOE 00OPYI0BaHUE, UCIIOJIB3YEMOE B XUMUUECKOH POMBIIIJICHHOCTH.

Braoemy:

- METOJIOJIOTHEH pacyeTa OCHOBHBIX IapaMETPOB TUAPOMEXAHWYECKUX, TEIJIOBBIX U
MaccOOOMEHHBIX MPOIIECCOB;

- OCHOBaMH IPAaBHILHOTO TOA00pa TEIJI0 M MacCOOOMEHHOTO 000PYI0BaHUS;

- METO/IaMH COCTABJICHHUS TEXHOJIIOTHIECKUX CXEM U rpaynIecKoro n300paskeHusl OCHOBHOTO
00opyI0OBaHuA.

3. KpaTkoe coep:kanue IMCUUIINHBI:

Beenenne. Omnucanue OPUHIUNHMAIBHON CXE€Mbl  PEKTU(MUKAIMOHHONW  YCTaHOBKHU
HenpepbIBHOTO JieiicTBusa. CpaBHEHHE U 00J1aCTH IPUMEHEHUS HACAA0UYHBIX U TapelbyaThIX KOJOHH.
[TocTpoeHne paBHOBECHOM JINHUU Ha OCHOBE MOJIYYEHHbBIX HHIUBUAYAIbHBIX 3a1aHUM.

Mopyas 1. Pacuer pekTHGUKaNMOHHONH KOJTOHHBI. PacueT Hacago4HON M TapenbyaTout
peKkTU(UKALIMOHHON KOJIOHH HENpPEpBhIBHOTO JeHcTBUSA. MaTepuanbHblil OanaHc KOJIOHHBI. Pacuer
MUHHUMAJIBHOTO U pabodero ¢ermoBoro uucia. [loctpoenne pabdouux nunHmil. Pacuer ckopoctu
apoB M JAuaMerpa KoJIOHHbL. OrmpeneneHne BBICOTHI ammapara. Pacder ruapaBiandecKkoro
CONPOTHBIICHUSI KOJIOHHBI. CpaBHEHHME JaHHBIX pacyeTa HACAaJOYHOM M Tapeapb4aTod KOJIOHH.
ComnocTaBneHue JaHHbIX, TOJYYEHHBIX 10 IPOrpaMMaM KOMITbIOTEPHBIX U PYUYHBIX pacueToB. Beibop
KOJIOHHBI.



Moayab 2. Pacuer um BbIOOpP Temj000MeHHHKOB. Pacuer W BBIOOp TETIOOOMEHHHKOB
(ucmapuTens, KOHIEHCATOpa, MOA0rPEeBATENs, XOJOAUILHIUKOB IUCTUIIATA U KyOOBOTO OCTaTKa) 1o
obmelt cxeme. ConocTaBiieHUE JaHHbIX, MOJTYYEHHBIX 110 MPOrpaMMaM KOMIBIOTEPHBIX U PYUHBIX
pacueroB. ['uapaBianueckuii pacuer. BriOop onTrManbHOTO BapuaHTa TEIIIO0OMEHHHUKA.

Moayas 3. I'maponmHamMuyeckue pacderTbl. PacdeT TuIpaBIMUYEcKOro CONPOTHUBICHUS

TpyOOnpoBo0B. PacueT onTUManbHBIX AUaMETPOB TPyOOIpoBo10B. PacueT u mo1oop HAcOCOB.

Moayas 4.I'padpuueckoe odopmienue. TexHomoruueckas cxema. Pexrudukanmonnas

KOJIOHHA ONpCACIICHHOTO THIIA C I/I306pa)KeHI/I€M neTaﬂeﬁ KOHTAKTHBIX 3JICMCHTOB, PACCHUTAHHBLIX B

momyJge 1.
4. O0bem y4eOHOH TUCHHIJIMHBI
Ob6beMm
Buab yueOHoii padoThl B 3auerHbIX B akanmem.
eIMHUIIAX gacax
OO0mast TpPyA0EMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaAHY 2,0 72
AyIMTOpHBIE 3AHATHS: 0,44 16
Jlexumwm (Jlek) - -
JlaGopatopusie pabots (J1ab) - -
[Ipaktuueckue 3anstus (113) 0,44 16
CamocrositesibHas padora (CP): 1,56 56

By KOHTpOJISI: KypCOBOil MPOEKT/ 3a4eT ¢ OLeHKOMH




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«HauepraTenbnas reomerpus» (b1.B.O/1.9)

1. Ieab AMCHUILVIMHBI: [TPUOOpPETEHUE CTYACHTaAaMHM 3HaHHMN B 00JacTH HauepTaTesbHOU
reOMETPUH M MHKEHEPHOU rpauKu, OCBOEHHE OCHOBHBIX MOJIOKEHUH pa3paboTKH MPOESKIIMOHHBIX
YepTexeil, NPUMEHAEMBIX B HHKEHEPHOM MPAKTHUKE, pa3BUTHE ITPOCTPAHCTBEHHBIX NIPEACTABICHUH,
HEOOXOIUMBIX B KOHCTPYKTOPCKOM padoTe.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
JOJIZKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHBHBIC TOKYMEHTHI MO Ka4eCTBY, CTAaHAAPTU3ALUU U
cepruUKay MPOIYKTOB W U3ICIUN, DIEMEHTHl IKOHOMHUYECKOTO aHalin3a B MPAKTUYECKOM
nesrensHocTH (T1K-3);

- CIIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAINIO, TOA0MpaTh 000pyI0BaHuE,
TOTOBHTH 3asBKH Ha MpHOOpeTeHne u peMoHT obopynoBanus (ITK-9);

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOIAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
IIPOBOAUTH 00pabOTKY HMX pE3yJNbTaTOB M OLEHUBATh IOTPEIIHOCTH, BBIIBUraTh THUIIOTE3Bl U
YCTaHABIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MATeMAaTUYECKOTO aHallu3a H
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO U IKCIIEpUMEHTaIbHOTO ucciaenoBanus (ITK-16).

3namo:

-OCHOBHBIC 3aKOHBI TE€OMETPUYECKOTr0 (HOPMHUPOBAHMS, TIOCTPOCHUS ¥  B3aHMMHOIO
nepeceyeHus] MOJeNeH TUIOCKOCTH W TMPOCTPAHCTBA, HEOOXOTUMBIC IJIS BBIMIOTHCHHUS W YTCHUS
YepTexell KOHCTPYKIWH, pPelIeHUe MO3WUIIMOHHBIX, METPUYECKHX 3a/]ad, BHITIOJHCHHE DPa3BEPTOK
MTOBEPXHOCTEN;

- TIpeuMylecTBa rpadudeckoro crocoba mnpeacTaBicHUs WHOOpMaIUu; TrpapuvecKre
b opMBbI, TpaMMaTHUKY .

Ymemy:

- BOCHPUHUMATH ONTHMAJIbHOE COOTHOLICHHWE YacTell M 1IeJOro Ha OCHOBE IpauuecKux
MOJIeNIeH, TPAKTUIECKH PEATH3YEMBIX B BHJIC UePTEKeH KOHKPETHBIX MPOCTPAHCTBEHHBIX 00BEKTOB;

- WUCHOJB30BaTh YEPTEX, TEXHHUUECKUH PHCYHOK sl TpaduyecKoro IMpeacTaBICHUsS
TEXHUYECKUX PEUICHUI;

- ucnosib3oBath craHaapThl ECKJl, KOHCTPYKTOPCKYIO TOKyMEHTAlMI0 (YEepTEXHYIO |
TEKCTOBYIO) B IPOU3BOJICTBEHHOM, TPOEKTHOM U HCCIIEeI0BATENIbCKON padoTax.

Braoems:

- OCHOBHBIMU TMOHSTHSIMH, CBSI3aHHBIMU C TpadUUIECKUM MpEICTaBICHHEM HHGOpMAIUU
rpadpu4ecKUMU  Croco0aMu pElIeHUs METPUYECKHX 3a/lad IMPOCTPAHCTBEHHBIX OOBEKTOB Ha
YyepTekax, METOJaMH IMPOCIHMPOBAHUS U M300paKEHHUS MPOCTPAHCTBEHHBIX ()OPM HA IIIOCKOCTH
HPOEKIINH.

3. Kparkoe conep:xxanue JMCUMILIAHBI:

[IpenmeT HauepTarenbHO reoMeTpun. Buasl npoenrpoBanus. KoMIUIEKCHBIN 4epTEX TOYKH
Ha 2 ¥ 3 IIIOCKOCTH MPOeKUi. CBA3b CUCTEMBI INIOCKOCTEN MPOEKINI C CUCTEMON MPSAMOYTOJIBHBIX
koopauHat. KomruiekcHbll uyeprex mnpsMoi. [IpsMble W MJIOCKOCTH, YAaCTHOIO TOJOKECHHUS.
OnpeneneHne HAaTypalbHOW BEJIWYMHBI OTpe3Ka. B3aumonpuHaIIeXHOCTb TOYKH W HPSMOI.
['maBHBIE MUHUU MIIOCKOCTH. B3anmHoe pacrnionoxenue AByX npsMbix. OnpeneneHue BUIUMOCTH Ha
KOMILUIEKCHOM 4epTrexe. B3anMHOe pacrosiokeHue MNpsMOM M IUIOCKOCTH, IBYX IIJIOCKOCTEH.



[lepneHUKYIIPHOCTh TPSMOW W IJIOCKOCTH, JBYX TMPSAMBIX, JBYX IUIOCKOcTeld. CrocoOsI
npeoOpa3oBaHus KOMIUIEKCHOTO yeprexa. Croco0 BpalieHHs BOKPYT MPOCLUPYIOIIUX MPSIMbIX.
Crnoco0 BparteHust BOKpYT mpsiMoid ypoBHsl. [Inockomapannensaoe nepemenienne. Crnoco0 3aMeHbl
IUIOCKOCTeH mpoekiuii. OCHOBHBIE 3a7aui, pellaeMble cliocoO0M 3aMEeHbI TIOCKOCTEH MPOEKITHIA.
Kpussle nuHMu u mnoBepxHocTH. OOpa3oBaHHe, 3aJaHue U HU300pakeHHE TOBEPXHOCTEH.
[ToBepxHOCTH BpaleHus: KOHYyC, chepa, LuimHap, Top. [lepeceuenne MOBEPXHOCTH C MIIOCKOCTHIO.
ITepeceuenne noBepxHocTu ¢ auHuel. [lepeceuenne noBepxHocTe. MeToa CeKyluX MIOCKOCTEM.
[Tepeceuenne momepxHocTeid. MeTton koHueHTpuyeckux chep. Meron KoHueHTpuueckux cdep.
Merton skcrieHTpruecKuX cep. AKCOHOMETPUIECKHE TTPOCKITUH.
4. O0bem y4eOHOH TUCHHIIMHBI

Ob6beMm
Buabi yueOHoii padoThI B 3aueTHBIX B akanem.
SIMHULIAX gacax

OO0mast TpPyA0EMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaAHY 4,0 144
AYyIUTOPHBIE 3aHATHUS: 1,33 48
Jlexumwm (Jlek) 0,44 16
JlaGopatopusie pabots (J1ab) 0,22 8
[Ipaktuueckue 3anstus (113) 0,67 24
CamocrositesibHas padora (CP): 2,67 96
Bua KoHTpPOJIA: 3a4eT ¢ OLeHKOM - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«JIabopaTOpPHBIH NPAKTHKYM 110 NPOLECCAM H ANNAPATAM XHMHYECKOH TeXHOJIO0TMI»
(b1.B.O/1.10)

1. Heap TMCHUIIMHBI — 3aKpETJICHUE 3HAHUHM, MOTYUYEHHBIX MPU U3YUYCHHUH IUCIUTUIMHBI
«[Ipomecchl ® ammapartbl XUMHUYECKOW TEXHOJOTHMH» B O0JIACTU OCHOB THAPABIUYECKUX,
TEII00OMEHHBIX U MaCCOOOMEHHBIX MPOIIECCOB, YTO HEOOXOAMMO IMPH MOATOTOBKE OaKalaBpoB IO
JAHHOMY HAmNpaBJICHUIO [UJI1  HAy4YHO-HUCCIEAOBATEIIBCKOM U MPOEKTHO-TEXHOJIOTHYECKOM
JIeATCITLHOCTU.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
JOJIKEH::

Obnadoams creayroIMUMA KOMIETEHIHSIMHU:

- CMOCOOHOCTBHIO UM TOTOBHOCTBIO HCIIOJNB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCHUIUIAH B podeccuonanbroit aesreaproctu (OTTK-1);

- CIOCOOHOCTBIO HAJIAXKUBATh, HACTPAWBATh U OCYIIECTBIIATH MPOBEPKY O00OpYAOBaHUS U
nporpammiusix cpeacts (I1K-6);

- CIOCOOHOCTBIO TJIAHUPOBATh W TMPOBOAUTH (PU3MUECKHE U XUMHUYECKHUE SKCIIEPUMEHTHI,
MIPOBOJIUTE 00pabOTKY WX pe3yJbTaTOB U OIEHWBATh TMOTPEIIHOCTH, BBIABUTATh THIOTE3BI H
YCTAHABIIMBATh TPAHUIIBI WX TPUMEHEHHUs, NMPUMEHITh METOAbl MAaTEeMaTHYECKOTO aHajlu3a |
MOJICTTUPOBAHHSI, TEOPETUIECKOTO U IKCIIepUMEHTaIbHOTO ucciaenoBanus (ITK-16).

3name:

- 3aKOHBI IEPEHOCA UMITYJIbCA, TETUIOTH U MACCHI;

- OCHOBHBIC YpaBHEHHUS MPHUKIATHOW THUIPABIUKH ¥ 3aKOHOMEPHOCTU TEPEMEIICHUS
JKUJIKOCTEI;

- OCHOBHBIC 3aKOHOMEPHOCTH IPOIIECCOB OCAXKICHUS, (OUIBTPOBAHUS W TCUCHHS depe3
3€pHUCTHIE CIIOU;

- (U3HUECKYIO CYIIHOCTh IIPOIIECCOB TEIJIO- U MacCOOOMEHa;

- OCHOBHBIC KHHETHYECKHE 3aKOHOMEPHOCTH MaccolepeHoca sl CcucTeM Ta3(map)-
JKHIKOCTB;

- TUMOBBIE TIPOIECCHl XUMUYECKOW TEXHOJIOTHUHU, COOTBETCTBYIOIIUE aNMapaThl U METOJIbI UX
pacuera.

Ymems:

- OTIPEENATh XapaKTep ABUKEHUS KUIKOCTEH U Ta30B;

- HCIIOJH30BaTh OCHOBHBIC KMHETHUYECKHE 3aKOHOMEPHOCTH TEIJIO- M MacCOIMEepeHoca Mpu
aHaJM3€ TETJIOBBIX U MACCOOOMEHHBIX MPOIECCOB;

- COCTaBIIATh MaTepUATILHBIC M TETUIOBBIC OaIaHChI Il CUCTEM Ta3(Tap)-KUIKOCTh;

- paccUMTHIBaTh MapaMeTPbl HACOCHOTO, TEIUIO- U MaCCOOOMEHHOTO 000pyAOBaHNUS;

- COCTABJISITh TEXHOJIOTHYECKHE CXeMbl M H300pakaTh HA HUX OCHOBHBIE alllaparhbl;

- aHAIM3HMPOBATh OJKCIEPUMEHTAIBHO TIONyYEHHbIE K TEOPETUYECKH pacCUMTaHHBIC
noka3aTtenu paboThl anmapaToB.

Brnaoems.

- METOJIOJIOTHEH pacueTa THAPOMEXAaHNYECKUX, TETJTIOBBIX U MaCCOOOMEHHBIX MPOIECCOB.

- METOJAMH COCTABJIEHUS TEXHOJOTMYECKHUX CXEM.



3. KpaTkoe conep:kaHue TUCHUILINHBI:

Ne n/m HaunmenoBaHue 1a00paToOpHbIX padoT

1 Omnpenenenye peKMMOB TEUEHUS KUJIKOCTEH.

2 N3yuenue npoduiist ckopocTel moToka B TpyOOIpoBo/IE.

3 ['unpaBnuyeckoe COMPOTHBICHHWE B TpyOOmpoBogax (METAIMUECKOM H
CTEKJISTHHOM) | 3JIeMEeHTax TpyOOmpOBOIHOM apMaTypBHl.

4 OmnpeneneHue  THAPABIMYECKOTO  CONPOTUBJICHUS  HPSAMOr0  ydacTka
TpybOnpoBoa.

5) Omnpenenenne TUAPABIMYECKOTO COTIPOTHUBIICHUS B 3JIEMEHTax
TpyOOIIPOBOIHOM apMaTyphl (nuadparma, IpOCCEITbHBIA BEHTHIIB).

6 OnpeneneHue ruipoOAMHAMHYECKOTO COMTPOTUBIICHUS CyXOM CUTYATOMW TapEIKH
KOJIOHHOTO amrmapara.

7 OmnpeneneHue TUAPABIMYECKOTO COMPOTHBICHUS OPOIIAEMOW CHUTYATOMN
TapeJIKy KOJIOHHOTO arrapara.

8 W3mepenue ruapaBIudyeckoro COMPOTHUBIECHUS TPYOHOIO U MEXKTPYOHOTro
MIPOCTPAHCTBA TEILIOOOMEHHOTO ammapara.

9 KamubpoBka pacxogomepa BECOBBIM METOIOM.

10 W3ydeHne xapaKTepUCTHK IIEHTPOOEKHBIX HACOCOB.

11 Onpenenenue KodpunreHTa TEIUIoNepe1aun B JBYXTPYOHBIX
TEMI000MEHHUKAX.

12 Termonepenaya B METAIMYECKOM M CTEKISTHHOM — KOXKYXOTpPYOHBIX
TEMI000MEHHUKAX.

13 WHTEeHCUBHOCTD TEIUIONEPEIaut B IIIACTUHYATOM TETIOOOMEHHUKE

14 W3ydenne mpoiiecca HECTallMOHAPHOTO TEIUIOOOMEHa B anmapare ¢ MEIaaKou
U TIOTPYKHBIM 3MEEBHKOM.

15 Omnpenenenne K03(h(HUIMESHTOB MacCOOTIAYH B Ta30BOM (haze MpH MCIIAPSHUHU
KHUJIKOCTH B BO3IYIIHBI TMOTOK WJIM TpPH KOHJACHCALMU Tapa Ha IUICHKE
KHUJIKOCTU B HACAJI0YHON KOJIOHHE.

16 Omnpenenenne Kod()PUITMEHTOB MACCOOTIAYN B KUAKOW (a3e mpHu aecopOoruu
JIMOKCH]IA YTIIepo/ia U3 BOJBI B INIEHOYHOM KOJIOHHE.

17 M3ydeHnue cOBMECTHOTO TEIIO- M MacCOOOMEHa B HACaI04YHON KOJIOHHE.

18 W3ydenue mporecca NpocToi meperoHku OMHAPHOM CMECH U30TPOIIAaHOI-BOAA.

19 W3ydenue mporecca TPOCTOW TEPETOHKH OWHAPHOW CMECH  BOZA-
STUJICHTJIUKOJb.

20 Wzyyenwne mnpoliiecca Nepuoandeckoil pektudukanu OMHaApHON cMecH dTaHOoJ-
BOJA.

21 Paznenenune pacTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB OOPATHHIM OCMOCOM.

22 Omnpenenenne CKOPOCTH CBOOOTHOTO OCAXKICHUS TBEPABIX YACTHUI] M BCTUTBITHS
ITy3bIPEN B )KUIKOCTSIX.

23 Nzyuenue nporecca GuiIbTpOBaHUS CYCIICH3UH.

24 IM'unpoauHamMyKa HEMOABUKHOTO U TICEBAOOKMKEHHOTO 36PHUCTOTO CIOA.




4. O0bem y4eOHOH TUCHHUIJIMHBI

O6bem
Buabl yueOHol padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax
OO0mast TpyA0EMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIAHY 2,0 72
AYyIUTOPHBbIE 3aHATHUS: 0,89 32
Jlexumnm (Jlek) - -
Jlaboparopusie paboTs (JIab) 0,89 32
[Ipaktuueckue 3anstus (113) - -
CamocrositesibHas padora (CP): 1,11 40

Bua koHTpoOJIS: 3a4er




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Xumus u puznka nontumepos» (b1.B.OJ1.11)

1. Heapb nucuunauHbI — GOPMUPOBAHUE Y CTYIEHTOB IIEIOCTHOTO MIPEICTABICHUS B 00J1aCTH
HAYKH O IOJIUMEPAX, €€ PyHAaMEHTaIbHBIX TEOPETUYECKUX U MPAKTHUECKHUX MOJIOKEHUSX.

2. B pesyabTaTe U3yuyeHHs IMCHUIUIMHBI 00y4aKOIIMIACS M0 MporpamMmMe 0aKajaBpuara
JAOJIKeH:

Obradams CIETYIONIMMA KOMIIECTCHITHSIMHE:

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHHUH BEIIECTBA, MPUPOJIE XUMUUECKOU CBSI3H B
Pa3IUYHBIX KJIaccax XMMHUYECKHX COCAMHEHUH ISl MOHMMAaHUS CBOMCTB MaTepUaioB U MEXaHHU3Ma
XMMHYECKHUX TPOIIECCOB, MPOTEKANINX B oKpyskatoriem mupe (OITK-3);

- TOTOBHOCTBIO HCHOJb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHHUN U
MaTepUasioB Ha UX OCHOBE JJIS pelIcHuUs 3a1a4 npodeccronanbroi aesteabroctu (ITK-18);

- TOTOBHOCTBHIO U3y4YaTh HAyYHO-TEXHHUYECKYI0 HWH(OPMAIUIO, OTCUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3nams:

- OCHOBHBIE TIOHSTHS U TEPMHUHBI HAYKU O TIOJIUMEPax;

- IPUHIUIBI KJIACCU(PUKALUU TTOTUMEPOB;

- 0COO0EHHOCTH MOJIEKYJISIPHOTO CTPOCHHSI MTOJTUMEPOB, MEXaHU3MbI H3THOaHUs TOJTUMEPHBIX
MOJIEKYJ U KOJTMYECTBEHHBIE KPUTEPUU OLIEHKH THOKOCTH MAaKpOMOJIEKYIT;

- 0COOEGHHOCTH IIEMTHOW MOIMMEPHU3aIUH;

- OCHOBHBIE TIPOLIECCHI CTYTIEHYATON OJIUMEpU3aIig;

- TUIBI PEaKLUU, TPOTEKAIOIUE B MOJIUMEPAX.

Ymems:

- HICHTUPUITIPOBATH TOJTUMEPHI I0 XUMHUYECKOHW (POpMyJie B MPOCTPAHCTBEHHOH opme;

- OTPEAEINSTh TUIT MMOJTUMEPU3ALNH U IPOBOIUTH MOJTUMEPHU3ALIUIO B PA3THYHBIX YCIOBUSX;

- IPOBOAUTH roMO(a3HyI0 U reTepoda3HyIo MOJTUKOHCHCAINIO U OTIPEACIIATh €€ MapaMeTphl.

Braoemy:

- OCHOBaMH HOMEHKJIATYPbl U KJIacCU(PHUKAIIH TOJTHUMEPOB;

- METO/IaMHU OIIEHKU TMOKOCTH MaKpOMOJIEKYT;

- METOJIaMU OLIEHKH KUHETUYECKUX U TEPMOJUHAMUYECKHUX MTapaMeTPOB MOJIUMEPU3ALINN;

- HaBbIKAMU MPOBEACHUS IKCIIEPUMEHTA MO CUHTE3y MOJIUMEPOB.

3. KpaTkoe conepskaHue TUCHUILINHBI:

Brenenue. OcHOBHBIE TIOHSTHSI U TEPMUHBI MOJMMEpPHON Hayku. OmpenerneHue TpaHUIlbl
MOJIUMEPHOT0 COCTOSTHUS BEIIECTBA.

Homenknarypa BBICOKOMOJEKYJISPHBIX COEOUHEHHI: HMCTOpHYEcKas, palloHalIbHasl,
cucrematrueckas (IUPAC).

Knaccudukanus nonuMepoB — 1o MpOUCX0XKACHUIO U TI0 CTPOSHUIO OCHOBHBIX Iienei. O0ras
KIaccuduKanus noaumMepoB. Peakiinu oOpa3zoBaHusl MAKPOMOIIEKY .

Oco0eHHOCTH MOJIEKYJISIPHOTO CTPOCHHSI MOTMMEPOB M UX (U3HUecKux cBoicTB. [Ipupona
THOKOCTH IIETHBIX MOJIEKYJT M KOJIMYECTBEHHBIE KPUTEPHH OIEHKH wux Tudkoctu. I[lyTm
PETyIMPOBaHUS THOKOCTH MaKPOMOJICKY L.

Lenusie mporeccyl 00pa3oBaHUS MAaKPOMOJIEKYI.

PapukanbHas nonumepusanus. MHunmuupoBanue paavkaibHOW mnonumepuszanuu. Craauu
paauKanbHOM nmonuMepusanuu. KuneTnka pagukaabHONW MOTUMEPH3AIMN B Macce. DHEPreTHIECKHe
U TEpMOJMHAMUYECKHE  XapaKTEPUCTUKU  PAJAMKAIBbHON  monuMepusanuu. PaaukanbHas
noJMMepH3aIlsl B Macce U B pactBope. PagukanbHas retepodaszHas moauMmepu3alius.



HNonnas mnomumepusammsi. OOmmMe 3aKOHOMEPHOCTH HMOHHOW mojuMmepusanun. OOmume

HOJIOKEHUS LIEMHOM COMOoNIMMepH3alnu.
Crynenuatsle nporecchl 00pa30BaHUsI MAKPOMOJIEKY L.

MOHOMepH U peaklru, UCIIOJIB3YCMbIC B CTYICHUYATHIX IHPOHECCAaX CHHTE3a IMOJIUMCPOB.

Tunsl ¥ XapakTep peakuuil NOJMKOHJAeHcaluu. KuHeTHka paBHOBECHOM M HE paBHOBECHOMU

INOJIMKOHACHCAIUH. CTa,Z[I/II/I MOJIMKOHACHCAITMOHHBIX ITPOLICCCOB. ITo6ounbIE pC€aknuu Ha CTaguu

00pa30oBaHUs MAaKpOMOJIEKYJI. MeTO/1bl OCYIIECTBIICHUS CTYIIEHYAThIX PEaKIIM CUHTE3a MTOJIMMEPOB.

XuMmudeckue peakuuu noaumepon. Kinaccuduxaius 1 o0cOOEHHOCTH XUMUYECKUX PEaKLUi C

y4acTHEM MaKpOMOJICKYI.
4. O0bem y4eOHOH TUCHHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auerHbIX B akanmem.
SIMHULIAX gacax
OO0mast TpPyA0EMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaAHY 6,0 216
AYyIUTOPHBIE 3aHATHUS: 2,67 96
Jlexumwm (Jlek) 0,89 32
JlaGopatopusie pabots (J1ab) 1,33 48
[Mpaktuueckue 3ansatus (I13) 0,45 16
CamocrositesibHas padora (CP): 3,33 120
CamocTosTeTbHOE U3YYCHHE PA3/ICIIOB JUCITUTUTHHBI 3,33 120

Buja KoOHTpOJISI: 3a4eT ¢ OLEHKOM




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«TexHnosorus u o6opynoBanue npou3soacTsa noaumepos» (b1.B.0/1.12)
1. Heab AMCUMIUIMHBI — O3HAKOMJIEHHE C OOIIMMH BONPOCAMH XMMHUYECKOH TEXHOJIOIMU
HOJMMEPOB, OCOOCHHOCTAMHU M TNPUHIMIIAMH IPOM3BOJCTBA KPYHMHOTOHH@)XKHBIX MOJMMEPOB,
00/1aCTSIMH HCITOIb30BAHUS MOJIMMEPOB U KOMITO3UIIMOHHBIX MATCPHUAJIOB HA UX OCHOBC.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIMIICA N0 MporpaMmMe dakajaBppuara
JOJIZKeH:

Obnadoams crenyromUMA KOMIETEHIHSIMHU:

- CIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHYECKHE pEeIlIeHUsT Mpu pazpaboTke
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHMH C Y4YeTOM
9KOJIOTHUECKUX MOcaencTBUI ux npumenenus ([1K-4);

- TOTOBHOCTBIO K OCBOCHUIO M 3KCIUTyaTallii BHOBb BBOAMMOT0 o0opyaoBanus (I1K-8);

- CIIOCOOHOCTBIO BBISIBIISITH U YCTPAHATH OTKIIOHEHUS OT PEXKUMOB PaOOTHI TEXHOJIOTUIECKOTO
000pyI0BaHHUS U MMapaMeTPOB TeXHOIOrndeckoro mpomecca (ITK-11).

3Hamw:

- CYIIECTBYIOLIME TEXHOJOTUU M O00OpYyJIOBaHHE, HCIOIb3yeMOE IIpH TPOU3BOJICTBE
MOJIUMEPOB, a TAKXKE MPH UX MOIUPUKALINN;

- XUMHYECKHE PEaKIINH, TPOTEKAIOIIUE B MPOIECCE MPOU3BOJICTBA KAXIOTO U3 MOJIUMEPOB,
Ha3HAa4YCHHE KOMIIOHEHTOB PEAKIIMOHHBIX CMECEH, CTIOCOOBI U PEXKUMBI POBEICHUS MTOTUMEPU3AIINN
Y TIOJTMKOH/ICHCAIUY;

- 3aKOHOMEPHOCTH XUMHYECKUX U (U3UUECKUX MPOIECCOB IMPH MPOU3BOJICTBE MOJIMMEPOB;

- METOABl KOHTPOJII OCHOBHBIX TEXHOJOTHYECKHX MapaMeTpoOB MPOIECCOB MPOU3BOACTBA
MOJTUMEPOB;

- TEeXHHKY O€30MacHOCTH W MEphl 3alllUThl OKPYXKAIOMIeW Cpenbl MpPU MPOU3BOJICTBE
MOHOMEPOB U MOJIMMEPOB.

Ymemo:

- BbIOUpaTh HEOOXOIUMBIC CHIPHEBBIE PECYpPCHI M alMapaTHO-TEXHOJOTHYECKOE MCIIOTHEHUE
JUTSI TIPOU3BOJICTBA KOHKPETHO B3SITOTO TIOJIUMEPA;

- COCTaBJIATh W AHAIM3UPOBATH COBPEMEHHBIE TEXHOIOTHYECKHE CXEMbI OCHOBHBIX
MPOIIECCOB MPOU3BOICTBA IIOJUMEPOB, YMETh HX ONTHMH3UPOBATH W HAIOJHSATH TEPEIOBBIM
COBPEMEHHBIM 000pYJOBaHUEM;

- IPaMOTHO TUIAHUPOBATH CTAJUH MPOM3BOJCTBA MMOJMMEPOB, BKIIFOUYAs CHHTE3, BBIICICHUE,
OYHCTKY, CYIIKY, IEPBHYHYIO IEPEPAOOTKY OTAEIBHO B3ATOrO MOIMMEPA,;

- BbIOpaTh CMOCOO OYHMCTKHM BCIIOMOTATENIBHBIX BEIIECTB, & TAKXKE BO3MOXKHBIC METOIbI
YJIABJIMBAHUS ¥ JIC3AKTHBAIMM MOOOYHBIX BEIIECTB, MMEIOIIMX MECTO OBITh NPH POU3BOICTBE
KaXJI0r0 M3 PaCCMATPUBAEMOT0 TIOJIMMEPA.

Bnaoemy:

- XMMHYECKMMH HaBBIKAMU JUIS TPOQPECCHOHATIBHOTO IUIAHUPOBAHHS POU3BOJCTBA
KOHKPETHOTO TPEICTABUTENIS TIOJIMMEPOB;

- HaBBIKaMHM, TTO3BOJISIFONIMMHU OIEHHUTH HIOAHCHI XUMHUYECKHUX, CHIPHEBBIX, MaTepHAIBHO-
TEXHUUYECKUX W TEXHOJIOTHYECKUX OCOOEHHOCTEH MPOM3BOJICTBA OTIEIBHO B3ATHIX MPEICTABUTENEH
TIOJIMMEPOB, PACCMATPUBACMBIX B PAMKAX JAHHOMN JHUCIIMILTHHBL.

3. Kparkoe coaep:kaHue THCHANTHHBI:



CpaBHHTENBHBIA aHAN3 CHOCOOOB IMOJNYYEHHs MOJUMEPOB KaK IO IIETTHOMY, TaK U II0
CTYNICHYATOMY MEXaHU3MaM.

HcxomHoe ChIpbe M XUMHUYECKHE pEaKIUH, MPOTEKAINIUe B IMpoIecce MPOU3BOICTBA
MIOJIMMEPOB.

TexHoIOTMH TPOM3BOACTBA TOJUMEPOB, IMOTYYAEMBIX IO PEAKIUSAM MOJUMEPHU3AIUU U
MOJIMKOHCHCAIIHH.

OO6opynoBaH#e, UCTIOIB3yEMOE TIPH MPOU3BOJICTBE MMOJMMEPOB, WX BBIIACICHUU, OYUTKE U
MEePBUYHON mepepaboTKe.

4. O0beM y4eOHOH TUCHHIJIMHBI

O6bem
Buabl yueOHol padoThI B 3auerHbIx B akanem.
eIMHUIIAX qacax
OO0mast TpyA0EMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIAHy 9,0 324
AyIHMTOpHBIE 3AHATHS: 4,44 160
Jlexumnm (Jlek) 0,89 32
Jlaboparopusie paboTs (JIab) 3,11 112
[Ipaktuueckue 3anstus (113) 0,44 16
CamocrositesibHas padora (CP): 3,56 128
Bua KOHTPOIAA: IK3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«TexHonorus u odopynoBanue npomeccos nepepadorku nosmmepos» (b1.B.0/1.13)

1. eap JMCHUIIMHBI — IproOpeTeHNe 3HAHUN M KOMIIETEHIIMH B 00jacTu nepepaboTKu
HOJMMEPOB B H3Jenus; (U3NYECKUX OCHOB IIPOLECCOB, IMPOUCXOAALIMX MpH HepepadoTke
MOJIMMECPOB, BIIMAHUA YCJIOBI/Iﬁ nepepaGOTKH Ha CBOMCTBA H3HCHHﬁ, OCHOBHBIX TCXHOJIOTHYCCKHUX
CXEM H HUCIOJIb3yEeMOT0 000py10BaHHUS.

2. B pe3yabTarte n3y4eHusi JHCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBpuara
JOJIZKeH:

Obnadoams crenyroMUMUA KOMIETEHIIHSIMHE:

- CHOCOOHOCTHIO TPHUHUMATh KOHKPETHBIE TEXHHUYECKHUE pEIICHHs TpH pa3paboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUYECKUE CPEJICTBA U TEXHOJIOTMH C YYETOM
9KOJIOTUYECKUX TocneacTBHi ux npuMeHenus ([1K-4);

- COCOOHOCTBIO TPOBEPSTh TEXHUIECKOE COCTOSIHHE, OPTaHU30BBIBATH MPOPHIAKTHICCKIE
OCMOTpPBI U TEKYIIUHA PEMOHT 00OPYIOBaHUS, TOTOBUTH OOOpPYAOBAaHHWE K PEMOHTY M MPUHUMATH
obopyaoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO M SKCILTyaTallid BHOBL BBOAUMOTO 06opyaoBanus (ITK-8);

- CHOCOOHOCTBIO BBISIBIISITH U YCTPAHATH OTKIOHEHUS OT PEKUMOB PabOThl TEXHOJIOTHYECKOTO
000pyI0OBaHUs M TApaMETPOB TeXHooru4eckoro mporecca (ITK-11).

3uams:

- TEXHOJOTMYECKHWE OCHOBBI OPTraHU3aIlMM COBPEMEHHBIX IPOLECCOB TMepepadOTKU
MIOJIIMEPOB;

- COBpEMEHHBIE TpeOOBaHHMA K anmapaTypHOMYy O(OPMIICHHIO OCHOBHBIX MPOIECCOB
nepepaboTKH MOTUMEPOB;

- OCHOBHOE MpUMEHsieMoe 000pyAOBaHUE IS TOTYUYESHHS U3 MTOJIMMEPOB FOTOBBIX U3ACTUHN U
MTOKPBITUH.

Ymemo:

- BBIOMpaTh OOOpYJOBaHUE M KOHKPETHBIX TEXHOJIOTMYECKHX IPOIECCOB C YUYETOM
0COOEHHOCTEH XMMUYECKUX M (PU3UKO-XUMHUYECKUX CBOMCTB MOJMMEPHBIX MAaTEPUAJIOB,;

- OpraHM30BaTh YNPABJICHUE TEXHOJOTUYECKHMHU TPOLECCAMH MEpepadOTKU TOIMMEPOB C
MaKCUMAaJIbHOHU CcTeneHbio 3 pekTuBHOCTH.

Braoemy:

- COBPEMEHHBIMH MIPEJICTABICHUSIMH O IEPETOBBIX TEXHOIOTHIX U 000PYAOBaHUH MPOIIECCOB
MPOU3BOJICTBA U3ACTUI U3 OJTUMEPHBIX MaTEPUaJIOB.

3. KpaTkoe coep:kanue JUCUUIIHHBI

Monaynb 1. AHanu3 COBpeMEHHBIX TEXHOJIOTHYECKUX IMPOIECCOB MepepadOTKU MOIMMEPOB.
Knaccudukanus meTofoB mepepaboTKu MOJUMEpPOoB. B3anMMOCBs3b UX CBOWCTB M CHocoba MX
nepepadoTKH. Peonorus pacriaBoB MOJTUMEPOB. [Tnactudukarnms MOJIMMEPOB
HU3KOMOJICKYJSIPHBIMU coeMHeHusiMU. HamonHenune mnonmmepoB. JlecTpykuusi (crapeHue) u
cTabmm3anus monuMepoB. OpHEeHTAIIHOHHBIE TPOLIECCH B IIOJIMMEPAX.

Monyns 2. Metoibl nepepaboTKH MOJTUMEPOB U MIACTHYECKHUX MacC Ha UX OCHOBE.

- [TpeccoBanue.

- JIuteeBoe (TpaHchepHOe) mpeccoBaHUE.

- Jluthe mox naBiIeHUEM.

- Jluthe Oe3 naBieHwMs.

- DKCTpYy3Hsl.



- BanpuieBanue u KaJlaHIPOBAHUC.

- Hepepa60T1<a IMOJIMMEPOB M IINIACTHYCCKHUX MACC B BBICOKOJJIACTHYECKOM COCTOSHHH.

[ramnoBanwue. [TneBMO- 1 BakyymMpopMOBaHHE.
- [IepepaOoTka MoJIMMEpPOB U3 PACTBOPOB.

4. O6beM yueOHOI TUCHUNTHHBI

O6beMm
Buabi yueOHol padoThI B 3auerHbIx B akanem.
eIMHULIAX gacax

OO0masi TpyA0eMKOCTh JUCHUIIJIUHBI 10 Y4eOHOMY IUIaHY 7,0 252
AyIUTOpHBIE 3aHATHS: 4,33 156
Jlexumnm (Jlek) 1,33 48
Jlaboparopusie paboTs (JIab) 3,0 108
[Tpaktiueckue 3anstus (I13) - -

CamocrosiTesibHas padora (CP): 1,67 60
Buja KoHTpOJISA: K3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«MarepuaJjioBeleHHe U 3aIIUTA 0T Koppo3un» (b1.B.O/1.14)

1. Heap AMCHUIUIMHBI — TPHOOPETEHUE CTYIACHTAMH 3HAHHUM, HEOOXOIUMBIX JUIs
CaMOCTOSITENILHOTO PEIIEHUSI BOMPOCOB, CBS3aHHBIX C BHIOOPOM MaTepHanoB 00OpYAOBaHUS
MIPOM3BOJICTB MOJTYUYEHUS U NepepadOTKH MOJIMMEPOB, IPOU3BOJICTB JIAKOKPACOUYHBIX MAaTEPHUATIOB.

2. B pe3yabTaTe U3yuyeHHs IMCHUIJIMHBI 00y4AIOIIMIACA 10 MporpamMMe dakajiappuara
JMOJIKEH:

Obradams CIETYIONIMMA KOMIICTCHITHSIMHE:

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHbIE TEXHHUYECKHE pEeUIeHHs MNpH pa3paboTke
TEXHOJOTMYECKHX IPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YeTOM
9KOJIOTMYECKUX MOCeACTBH ux npumenenus (ITK-4);

- CIIOCOOHOCTHIO TPOBOAWTH aHAJIM3 CBIPhS, MAaTEpPHAIOB M TOTOBOH MPOIYKIUH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanm3a ([1K-10);

- TOTOBHOCTBIO MPOBOJUTH CTAHJAPTHBIC U CEPTH(PHUKAIMOHHBIC HCIBITAHUS MAaTEepPHAJIOB,
u3ieui u TexHonorudeckux mnpoieccon (ITK-17);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUE CBOMCTB XUMHUYECKHX 3JIEMEHTOB, COCIWHECHHUU H
MaTepHaioB Ha KX OCHOBE IS PelIeHus 3a1a4 npodeccuonanbroit aesreapaoctu (ITK-18).

3nams:

- KJ1accu(UKaINIO, CTPYKTYPY, COCTaB M CBONWCTBA MaTepUasoB;

- MapKHUPOBKY MaTEPHUAaJIOB IO POCCHUICKUM CTaHIApTaM;

- OCHOBHBIC KOHCTPYKIIMOHHBIE ¥ (DYHKIMOHAIBHBIE MaTEpHalbl, NPUMEHSEMBIC B
XUMHUYECKON TEXHOJIOTHH U XUMHUYECKOM aIMapaToCTPOSHUH.

Ymems:

- paluMoHaJIBHO MOA00paTh KOHCTPYKIMOHHBIA MaTepHasl IJIsi XUMHUKO-TEXHOJIOTUYECKOTO
npoiiecca (peakropa, anrapara, MalluHbl) ¢ y4€TOM METOOB 3aIIUThHl OT BO3MOKHOTO BO3JCHCTBUS
TEXHOJIOTHYECKON CpPEIbI.

Braoems:

- METO/IaMU OTIpeIeNICHNUs] CBOMCTB MaTepPHAIIOB;

- JIaHHBIMUA JUISI TIPUHATHS KOHKPETHBIX TEXHMYECKUX peHIeHUuN Tpu pa3paboTke
000pyI0BaHUS TPOU3BOJICTB TOTYUCHHUS U TIepepabOTKU MOJIMMEPOB, TPOU3BOICTB JIAKOKPACOUIHBIX
MaTepHaoB.

3. KpaTkoe conep:kaHue TUCHUILINHBI:

BBenenue

MartepuanoBeieHue KaK HayKa: 1€, 3a]]a41 ¥ 3HaYeHHEe AUCUUTUIHNHBL. O01ue TpedoBaHus,
MPEABABISIEMBIE K MaTE€pUajgaM B 3aBUCUMOCTH OT YCJIOBHUW HMCHOJIB30BAHUS WJIM SKCIUTyaTalUH.
PazBuTHe Hayku o Marepuanax. Poib pycCKUX y4eHBIX B Pa3BUTUU HayKu. JIOCTHKEHHS B 00JIaCTH
CO3/IaHHS HOBBIX MaTEPUAJIOB, TEXHUKO-IKOHOMHUYECKast 3P (HEKTUBHOCTh UX IPUMCHEHUS. 3HAUCHUE
MaTepHaIOB B Pa3BUTUU XUMHUKO-TEXHOJOTUYECKHUX MTPOILIECCOB U 0OECTICUCHUH X O€30MaCHOCTH.

Mogyne 1. ®U3uK0-XMMHUYECKHE OCHOBBI MaT€pPUATIOBEICHHS

OCHOBHBIE TIOHATHSI O CTPOCHUH, CTPYKTYPE U CBOMCTBAX MaTepuaioB. MeToabl N3yYeHHs
CTPYKTYPBI U CBOMCTB MaTE€pPHUaJIOB.

Crtpoenne wmatepuanoB. OCHOBHbIE THIIBI KpHCTAUIMYECKUX pemieTok. Kmaccudukarms
KPHCTAJUIOB IO TUIIaM CBA3U. AHM30TPOIHUS CBOMCTB KpUCTAINIOB. CTPOECHHUE PEAIbHBIX KPUCTAIIIIOB.
JledekThl pealbHbIX KPUCTAIIJIOB U UX BIUSHUE HA CBOWCTBA METAIIJIOB U CILIABOB.



CgoiictBa matepuainoB. [lokazarenu cBoiicTB. Knmaccudukanus cBoicTB. MexaHWueckue,
¢u3nyeckue, XMMHUYECKHE, OSKCIUTyaTal[MOHHbIE U TEXHOJOIMYECKHE CBOMCTBA MaTepHasoB.
[ToxazaTenn MEXaHUYECKUX CBOMCTB, ONIPEIEISIEMbIE IPU CTATUYECKUX UCTIBITAHUAX HA PACTSLKEHUE
u u3rub. Metoapl onpezeneHusl TBEPIOCTH MarepuainoB. Ilokazarenn MeXaHHYECKUX CBOMCTB,
olpezesseMble IPU TUHAMUYECKUX U [UKINYECKUX UCTIBITaHUSIX.

OcHOBBI TEOpUM CIUIABOB. J(MarpaMMbl COCTOSIHMS CILUIaBOB. TepMUHBI U ONpEENICHUs.
JuarpamMmbl — «COCTaB-CBOMCTBO». PDa30BBI COCTAB CIUIABOB. 3aBUCUMOCTb MEXKIY CBOWCTBAMHU
CIUUIaBOB U TUIIOM auarpammebl coctosinus. [Ipasuno H.C. Kypnakoga.

Monyns 2. Metamindeckue MaTepraibl

Keneso u crnasel Ha ero ocHoBe. Ctanyu 1 4yryHbl. CTpyKTyphI CIIABOB XKEJIE30-YTIIEPOLI.
JlnarpaMMbl COCTOSIHMS JKese30-IIeMeHTUT. KOMMOHEeHThI, (a3bl U CTPYKTYpHbIE COCTABIISIOIINE
cTaineil u 6ebIX YyTYHOB.

KoHCTpyKIIMOHHBIE, HMHCTPYMEHTAJIbHBIE METAJNIMYECKUE MaTepuaabl M MaTepuainbl ¢
0COOBIMH CBOMCTBAMH, UX CBOMCTBA, 00JACTh MPUMEHEHHS, MApPKUPOBKA.

Teopus u mpakTHKa TEPMUIECKON M XUMHUKO-TEPMHUYECKONW 00padOTKN METaJNIOB U CIJIABOB.

[{BeTHBIE METAILIBI U CILIABBI HA UX OCHOBE. [IOPOIIKOBBIE METAIUIMYECKUE MATEPUAIIBI.

Monyns 3. OCHOBBI KOPPO3UH METAJIIOB. [IpUHIMITBI 1 METO/BI 3aIUTHI OT KOPPO3UHU.

Koppo3ust METaI0B B yCIOBUAX TEXHOJIOTHYECKUX CPEJl XMMHYECKUX IPOU3BOJICTB.

MeToab! 3alUThl MALIMH U allIapaTOB IPOU3BOJICTB MOJyUEHHs U epepaboTKH MOJIMMEPOB,
IIPOU3BO/ICTB JIAKOKPACOUYHBIX MaTEpHAJIOB.

Monyns 4. Hemeramndeckue MaTepuabl

Marepuansl Ha OCHOBE BBICOKOMOJEKYJIAPHBIX coeAuHeHuid. CTpoeHue U CBOMCTBA
noauMepoB. TepMopeakTUBHbBIE U TEPMOIIACTUYHbIE MOIMMepbl. CTpOEHHE U CBOICTBA IjIacTMacc.
OCHOBHbIE PA3HOBHJIHOCTH TPOMBIIUIEHHBIX IIOJUMEPOB U IUIacTMacc. ['a30HamoJHEHHbIE
IIJIaCTMACCHI.

Oco0EHHOCTH CTPOEHUs, CBOMCTBA PE3MHOBBIX MaTepHaOB. Pe3nHBI 00IIET0 Ha3HAYCHHUS,
CriellMaibHbIe PE3UHBI U 00IaCTH UX IPUMEHEHUS.

Jlakokpacounbsie marepuans! (JIKM). OcnoBuble Buasl JIKM. Kpacku, naku, rpyHTOBKa,
LINATIEBKA.

Cunukatneie Mmatepuainsl. ['padur. Acbect. CBoiicTBa 1 00JIaCTH TPUMEHEHUSI.

Komnosunmonnsle marepuansl  (KM). OOmass xapakTepuUCTHKa KOMITIO3UITMOHHBIX
MarepuanoB. KOMIO3MIMOHHBIE MaTepHalbl HA METALIMYECKOM W HEMETANIMYECKOM OCHOBE.
ApMUpOBaHHBIE MTOJIUMEPHBIE MaTepuaibl. [IOHATHS O HAHOTEXHOJIOTUSAX, HAHOMAaTepUaax.

Moaynb 5. DKOHOMHYECKH 000CHOBAaHHBIN BHIOOP MAaTEpUAJIOB.

BbIOOp KOHCTPYKLMOHHBIX MAaTe€pHajOB IPOU3BOJACTB IOJYYEHHS U HepepabOTKU
IIOJIMMEPOB, POU3BOJICTB JJAKOKPACOYHBIX MATEPHUAJIOB. DKOJIOTMUECKAE U IKOHOMUYECKHE aCTIEKThI
MaTEpUaJIOBEIECHUS U 3aIUTHI MATEPHAIIOB OT KOPPO3UH.



4. O0beM yueOHOH TUCIHHIJIMHBI

Ob6bveMm
Buabl yueOHol padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax

OO0mast TpyA0EMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIAHY 3,0 108
AyIMTOpHBIE 3AHATHS: 1,11 48
Jlexumnm (Jlek) 0,89 32
Jlaboparopusie paboTs (JIab) - -

[Ipaktuueckue 3anstus (113) 0,44 16
CamocrositesibHas padora (CP): 1,67 60
Pedepar 0,56 20
CamocTosTeTbHOE U3yUYEHHE Pa3/Ie0B JUCIUILUIMHBI 1,11 40

Bupa konTposs: 3auer




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«MogeaupoBaHue XUMHKO-TeXHOJI0rn4ecknx nponeccos» (b1.B.0O/1.15)

1. Ieab AMCHUIVIMHBI — I[IOJy4YeHHE CTyJeHTaMu-OakaiaBpaMu 3HaHMH B o00JacTu
KOMITBIOTEPHOTO  MOJEJIMPOBAHUS ~ XUMHKO-TEXHOJOTHYECKUX TPOLECCOB € IMPUMEHEHHEM
COBPEMEHHBIX CHUCTEM KOMIIbIOTEpHOM Marematuku, B yacTHoctu MATLAB u VBA, a Takxke
npuoOpeTeHne UMM MPAaKTUYECKHX HABBIKOB pPa3pabOTKH IaHHBIX KOMIBIOTEPHBIX MOJENEH ¢
OJTHOBPEMEHHBIM PEIICHUEM 33/1a4 CTPYKTYPHOU U IMapaMeTpUIecKor UIeHTH(PHUKAIINN.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
HOJIKeH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- BIIQJICHUEM OCHOBHBIMU METO/aMH, CIIOCOOaMU M CpeJICTBAMM IOJY4YCHMs, XpaHEHu,
nepepaboTKu MH(OPMALMM, HaBbIKAMU PabOThl C KOMIIBIOTEPOM KakK CpPEICTBOM YIpaBICHHUS
undopmanueii (OIMK-5);

- TOTOBHOCTBIO MIPUMEHSTh AaHAIUTUYECKUE U YUCIEHHBIE METO/bl PEILIEHUS MTOCTaBIEHHbIX
3a1a4, WCIOJB30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE TEXHOJIOTUH, IPOBOJUTH 0OpabOTKY
MH(POPMAILIUU C UCTIONB30BaHUEM MPUKIIAJIHBIX MPOTPAMMHBIX CPEIACTB chepbl MPodhecCHOHATEHON
NEeSTEIbHOCTH, MCIOJIb30BaTh CETEBblE KOMIIBIOTEPHBIE TEXHOJIOIMM M 0a3bl JaHHBIX B CBOEH
npoeCCUOHATBLHON 007acTH, MaKeThl NPUKIATHBIX HPOrpaMM JAJIs pacueTa TEXHOJIOIMYECKHX
napametpoB obopynosanus (ITK-2);

- CIIOCOOHOCTBIO HaJaKUBaTh, HACTpauUBaTh M OCYIIECTBIIATH MPOBEPKY 00OpYyJOBaHUSA U
nporpammHusix cpencts (I1K-6).

3uams.

- METOAbl TOCTPOEHHUS SMIUPHUUYECKUX (BEPOSTHOCTHO-CTATUCTHUECKUX) U  (pU3HKO-
XUMHYECKUX (TEOPETHMYECKHX) MOJEIEH  XMMMKO-TEXHOJIOIMUECKUX  IPOLECCOB;  METOJIbI
WICHTU(QUKAIIMA ~MaTeMaTHUYECKUX OINMCAHWHA TEXHOJOTHMYECKMX TPOIIECCOB HA  OCHOBE
9KCHEPUMEHTAJIbHBIX JAHHBIX; METOJbl ONTUMHU3ALUN XUMHKO-TEXHOJOIMUECKUX MPOLECCOB C
IPUMEHEHUEM SMITUPUYECKUX W/WIN (PU3NKO-XUMUYECKUX MOJETIEH.

Ymemo:

- TPUMEHSTh H3BECTHBIE METOJbl BBIUMCIUTEIBHOW MaTEeMAaTHUKU M MaTeMaTU4eCKOH
CTaTUCTHKH JJISi pElICHHs KOHKPETHBIX 3a/Jad pacyera, MOJCIMPOBAHUS, HICHTH()UKALUU U
ONTUMHU3ALMKU IIPU HCCIEIOBAHUM, NPOECKTHUPOBAHMM U YIIPABICHUHM NPOLECCAMU XUMHUYECKOU
TEXHOJIOTHH, a TAaKXKE YMETh HCIOJIb30BaTh B CBOEH NMPAKTUYECKOMN AEATEIbHOCTU ISl JOCTUKECHMUS
9THX L€JIE N3BECTHBIE MAKETHI MPUKIIAHBIX POTrPamMM.

Braoemy:

- METOJAaMM MAaTEeMaTHYeCKOW CTAaTUCTUKM sl 0OpaOOTKM pe3ysbTaTOB aKTUBHBIX M
IACCHUBHBIX 3KCIIEPUMEHTOB, a TaKXKe METOJaMM BBIYUCIUTEILHON MaTeMaTHKH Ui pa3paboTKH U
peanu3aly Ha KOMIIBIOTEpax ajlrOpUTMOB MOJETUPOBAHMSA, WICHTU(UKALUK U ONTUMH3ALMU
XUMHUKO-TEXHOJOTUYECKUX ITPOLIECCOB.

3. KpaTkoe cojep:kaHue AMCUUILIHHBI:

3.1. OcHOBHBIE MPHHIUIBI KOMITBIOTEPHOTO MOJEIUPOBAHUS XHMHUKO-TEXHOJIOTUIECKUX
npoueccoB (XTII). Marematudeckue SMIUPUYECKHEC M MaTeMaTHYECKHUE (PUBUKO-XUMUYECKUE
MOJECIN W  KOMIBIOTEPHOE  MOJenupoBaHue. JleTEPMUHUPOBAaHHBIE M  BEPOSITHOCTHBIE
MaTteMaTudeckue mozaenu. IIpuMeHeHne MeTonoIornu CUCTEMHOIO aHalM3a Ul pelleHHs 3ajad
monenupoBanus. [IpuMeHeHHe  MpUHLUIA  «4YEPHOTO  SIIMKa» NPU  MaTeMaTHYECKOM
MOJICIMPOBAaHUH. ABTOMAaTH3UPOBAHHBIE CHUCTEMbI MPUKIAAHOM MHPopmatuku. Hepapxuueckas
CTPYKTYpa XUMHUECKHMX TPOM3BOJACTB M HUX Maremarudeckux Mogjeneid. Ilpumenenue



KOMITBIOTEPHBIX MOJENICH XUMUYECKUX IPOLIECCOB AJIS aHAIN3a, ONTUMU3ALUN U CUHTE3a XUMHUKO-
TEXHOJIOTUYECKUX cucTeM. OCHOBHBIE IPUEMBl MATEMAaTUYECKOTO MOAEIMPOBAHNUS: IMIIUPHUECKUI,
CTPYKTYpHBIH  ((pU3UKO-XMMHUYECKUH) W KOMOWHUpPOBaHHBIN (Teoperuueckuit). IlocTpoenue
CTaTUYECKUX W JUHAMUYECKMX Mojenel. Pemienue npsmbix 3anad. [IpoekTHBI U MOBEPOUHBIN
(orleHOUHBI) pacyer mporeccoB. Pemenue oOpaTHbIX 3amad. [lapamerpuyeckas M CTPYKTypHas
WICHTU(QHUKAIMA MaTeMaTHUYeCKHMX MoJieleld. YCTaHOBICHHE aJeKBaTHOCTH MAaTeMaTHYeCKHX
mopeneid. CTpaTterus MpoOBEICHUS PACUETHBIX HCCIEIOBAHUNA M KOMITBIOTEPHOTO MOJEIHPOBAHUS
peabHBIX MPOIECCOB.
3.2.IlocTpoeHne SMIUPUYECKUX MOJICIIEH:

J DopMyTUpOBKA 3a]a4H AMPOKCUMAITIH JAHHBIX ISl OMUCAHUS YKCIIEPUMEHTATBHBIX
3aBUCHMOCTE M IIOJIyYEHHUS OMIMPHUYECKMX MOJENeH MpoueccoB. Buasl Kpurtepues
annpokcuManuu. Kputepuii MeTo1a HaMMEHBIINX KBaApaToB. Pelienune 3a1aun anmpoKkcuMaIuu s
HEJIMHEWHBIX M JIMHEWHBIX 10 TapamMeTpaMm wmojaeneid. MarpudHas (OopMyJIHpOBKA 3amaqyu
anmpoKCUMallui. AHAIUTUYECKUH ¥ aNTOPUTMHYECKUNA TOAXOMBI ISl peUIeHHs 3a7auu
anmpOKCUMAIIMU AJISl TMHEWHBIX U IMHEApPU30BAHHBIX MOJIENICH METOOM HAaUMEHBIIINX KBAJPaTOB,;

o 3aKOH HOPMAJIbHOTO pacHpeleNieHus A BEKTOPHBIX CIyYalHBIX BEJIWYUHBI U
OnpezieNieHue MX YHCJIOBBIX XapaKTepUCTHK. MaTemMaTHuecKoe OXHUJaHWe M Juchepcus Ais
BEKTOPHBIX CIly4alHbIX BENWYHMH. JIUCTIEpCHOHHBIH U KOppeNsSUUOHHBIN aHanu3. [loHsaTus
JTUCTIEPCUU BOCTIPOM3BOJAUMOCTH U a/IEKBATHOCTH, a TAaKXKE OCTATOYHOU aucriepcun. OnpeneiacHue
BBIOOPOYHBIX KOI((UIIMEHTOB KOPPEISIMU U KOAPPHUIMEHTa MHOXKECTBEHHOH KOPPEISAIHH.
CraTucTH4eCKUN TOJXO0 K ONPEIEeICHUI0 OITHOOK M MOTPELUIHOCTEH B IKCIIEPUMEHTAIBHBIX TOUKaX
WU3MEpPEHHU;

o PETPECCHOHHBIM W  KOPPENSLMOHHBIA aHANIWU3 [UIsl TOCTPOCHHS SMIIMPHUECKHUX
MoJieJiell Ha OCHOBE JIaHHBIX IMTACCUBHOTO dKcrepuMeHTa. [IoHATHS YHKINH OTKIIMKA U (DAKTOPOB.
OcCHOBHbBIE JTOMYLIECHUS] PETPECCHOHHOTO W KOPPEISLMOHHOIO aHanu3a. Kpurepuum mnpoBepku
OJTHOPOJHOCTH Jucrepcwii. BbpiOOp Buaa ypaBHEHHWH perpeccuu, a TakXkKe OIpeAciiCHHe
KOX((UITMEHTOB PErPEeCcCUU U UX 3HAYMMOCTH C UCTIONh30BaHUEeM Kputepus CteioneHTa. [Ipomemypa
UCKJIIOYEHHs] ~ HEe3HAUMMbIX  KodQduiumeHtoB  perpeccur.  OmpejneneHne  aJeKBaTHOCTH
PETPECCUOHHBIX MOIENEH ¢ TOMONILI0 KpuTepusa duiepa;

J OCHOBHBIC TIOJIOKEHHST TCOPUHU IUIAHUpOBaHUS d3kcrepuMeHToB (1)  TONHBINA
daktopusIil sxcniepumeHT (I1IDD) u 06pabdoTka ero pe3ynbTaToB. ONTUMAIBHBIE CBONCTBA MATPHUIIBI
IJIAHUPOBAHUS W CBOMCTBO OpPTOTOHANBHOCTH. OrmpeneneHne KodOPHUIIMESHTOB MOJENeH, ux
3HAYMMOCTH U MPOBEPKA aICKBATHOCTHU ypaBHEeHUs perpeccuil. CBONCTBO poTaTadeIbHOCTH OTHOTO
(baKkTOPHOTO PKCIIEPUMEHTA;

. OCHOBHBIC MMOJIOKECHUS TEOPHUH IIaHupoBaHus skcriepuMeHToB (I1): opToroHanbHbIH
HeHTpabHBIA KOMTO3UIIMOHHBIN Tutad (OLIKII) skcriepumeHnTOoB M 00paboTKa €ro pe3ysabTaToB.
ObecnieueHue OPTOTOHATLHOCTH MATPUIBI TUIAHUPOBAHUS M OMNpEAeNICHUE BEIHMYUHBI 3BE3THOTO
wieya. Onpenenenue K03GpPUIHMEHTOB MOJEIH, UX 3HAYUMOCTHU U OLIEHKA aJIeKBATHOCTH yPaBHEHUS
perpeccun. PacueTHoe BRIYUCIEHHE KOOPAUHAT TOUYKU ONTUMYMA (IKCTPEMYyMa);

. ONTUMHU3ALMS IKCIIEPUMEHTAIbHBIX HCCIEIOBaHUM ¢ MpUMeHeHneM metoaa bokca-
Bunbcona. OcHOBHBIE TMOAXOJIbI K ONTUMHU3AIMH SKCIEPUMEHTAIBHBIX  HCCIEIOBAHHIA.
DKCTepUMEHTAIBHO-CTATUCTUIECKH MeToA. CTpaTerus IBUKCHHSI K ONITUMYMY 1ieJeBoi (pyHKIUN
(pyHKIMM OTKIIMKA) TPAaTUCHTHBIM METOAOM. KpUTepuu TOCTHIKEHUS «IOYTH CTAllMOHAPHOMN
00JacTh» U METO/bl YTOUHEHHUS MOJIOKEHUS ONITUMAaJIbHONW TOUKU B (DAKTOPHOM IIPOCTPAHCTBE.



3.3. Iloctpoenne HU3NKO-XUMHIECKUX MOJIEIICH:

J JTalbl MAaTEMAaTHYECKOr0 MOAeaupoBaHus. POpMyJIHpOBKa TUIOTE3, IOCTPOEHUE
MaTeMaTHYeCKOro OMHUCAHHUsA, pa3paboTka MOIETUPYIOIIEro aJIropuTMa, MpOBEpKa aJAeKBaTHOCTU
MOJEIN W UACHTUQUKALMS HMX [apaMeTpoB, pacueTHbIC HCCIEI0BaHHUS (BBIUMCIUTEIbHBINA
IKCIEPUMEHT);

J COCTaBJICHUE CHUCTEM YPABHCHMM MAaTEMaTHYECKOTO OIMCAaHUS IPOLECCOB H
pa3paboTka (BBIOOp) aNrOPUTMOB HMX pELICHHA. BIOYHBIN NPUHLMI HOCTPOEHHS CTPYKTYPHBIX
MaTeMaTuueckux Mojenei. OO0oOLIeHHOe OomnMcaHue [BHXKEHHS MOTOKOB (a3 B ammaparax ¢
MOMOUIbIO THIPOJUHAMHYECKUX MOJIENEH, YUUTHIBAIOIIMX COCPEAOTOUEHHBIE U PACIpEACIECHHBIE
VCTOYHUKU BEIIECTBA U SHEPruM (TEIUIOThl). JIoKabHblE NHTEHCUBHOCTH MCTOYHHUKOB BELIECTBA U
TETUIOTHI B TIOTOKAaX, COOTBETCTBYIONINE PA3IHMUHBIM (DPU3UKO-XUMHUECKUX IporeccaM. OCHOBHBIC
TUIBl YPAaBHEHUN MAaTEMaTH4YECKOIO ONMHUCAHUS XUMHUKO-TEXHOJOTHYECKUX MPOLECCOB — KOHEUHBIE,
00bIKHOBEeHHBIC MU PepeHnranbabe U AuddepeHraibHble YPaBHEHHs B YaCTHBIX MPOU3BO/IHBIX;

J MaTEMaTUYECKOE MOJEIMPOBAHUE CTALMOHAPHBIX W JUHAMMUYECKHX PEXHMOB
TU/IPABIMYECKUX IPOLIECCOB B TPYOOIPOBOAHBIX CUCTEMAaX, INI00AJIbHbIE U JIEKOMIIO3UI[MOHHBIE
METO/Ibl PEIIEHUS CUCTEM HEIMHEWHBIX YPABHEHUH, a TAKXKE SBHBIC M HEABHBIE METOABI YACICHHOTIO
pelIeHUs] CUCTEM OOBIKHOBEHHBIX IU(QepeHInanbHbIX ypaBHeHUH. CocTaBieHHE YpaBHEHUI
MaTeMaTHYeCcKoro omnucanus npouecca. [locrpoenre nHGOpMALMOHHBIX MaTPUL] MaTeMaTHYECKHX
Mojenelt JUsl BbIOOpa OOILIEro ajaropuTMa peleHus — MOJCNIUpPYIoLero airopurMa. Peanuszanus
QITOPUTMOB PELICHUs] HEIMHEHHBIX U OOBIKHOBEHHBIX AU(QepeHnaIbHbIX ypaBHeHHH. Onucanue
cranuoHapHbIix pexumMoB XTII ¢ nmpuMeHeHHEM CHCTEM JMHEHHBIX M HEIUHEHHBIX YPaBHCHMM.
Hrepanmnonnele anroput™Msl pemieHus. [IpuMenenne mMeTonoB IpoCThIX UTepauuii U HproToHa-
Pajcona g nomyuenuss  peweHus.  IIpoGiema  cxonuMocTH — mpolecca  peLIeHHS.
JIeKOMITO3MIIMOHHBIA METOJ PELICHUs CIOKHBIX CHCTEM KOHEYHBIX ypaBHEeHMU. IlocTpoeHne uH-
(opMalMOHHON MaTpuIbl U1 BBIOOpPA ONTHMAJIBHOIO alroOpuTMa perieHus 3anadd. [lonarue
JKECTKOCTH cucTeM TudPepeHIMaIbHBIX YPAaBHCHUH U KPUTEPUHU KECTKOCTHU. SIBHBIE (OBICTpHIC) U
HesiBHbIC (MEIUICHHBIC) METOABI pemieHus. Meroasl mepBoro (meron Diinepa), BTOporo (
MoauGHUIUPOBaHHBIE MeTObI Diinepa) u verBeproro mopsaka ( merox Pynre-Kyrra). Ornenka
TOYHOCTH METOJZIOB — OHIMOOK yceueHHs. llepexonHble OMMOKKM W OMIMOKU OKPYIJICHHUS TpU
YHCJICHHOM UHTETpUpOoBaHuHM U PepeHIranbHbIX ypaBHeHnH. CriocoObl 00ecredeHns: CXOAMMOCTH
pemieHus 3anaud. [IpuMeHeHWE HESIBHBIX METOJOB ISl  PELICHUS JKECTKUX CHCTEM
Qg depeHraIbHbIX ypaBHeHHH. OnpeaesieHusl mara HHTeTPUPOBaHUS UTEPAIIMOHHBIM METOJIOM.
MeronoB Kpanka-HukonabcoHa (METO Tparmemnwii);

J MaTEMaTUYECKOE  MOJAEIMPOBAHHWE  CTALlMOHAPHBIX  PEXUMOB  IPOLECCOB
TEIUIONEpelayy B IMJIACTUHYATHIX U 3MEEBUKOBBIX TEIIIOOOMEHHMKaX. MaTremMaTtndeckoe onucaHue
IPOIIECCOB C IPUMEHEHNEM MOJICTICH UIeaTbHOTO CMEIICHUS U BRITECHEHUs. BpIOOp 1 rpaduueckoe
IIPEJICTAaBICHUE AITOPUTMOB pemeHus. [IpuMeHeHue CTaHIapTHBIX METONOB BBIYMCIHMTEIBHOU
MaTEMaTHKH IS pEIICHU 3a4a4;

J MaTEMaTHYECKOE  MOJEIMPOBAHHWE  CTALMOHAPHBIX  PEXUMOB  IPOLECCOB
TEeIUIONEpe1auy B IPSIMOTOUHBIX U IPOTUBOTOYHBIX TPYOUaThIX TEIIIOOOMEHHHUKOB, PELLICHHUE 3a/1a4l
Komm u kpaeBoil 3agauu Npu HHTEIPUPOBAHMM CHCTEM OOBIKHOBEHHBIX AM(QepeHInanbHbIX
YpPaBHEHHHA. MareMaTH4ecKoe OIHMCAaHUE IIPOLIECCOB C NPUMEHEHHEM MOJENEH HAECAIBbHOIO
BbITeCHEHNUs. Pemenue 3amaun Komu n kpaeBoii 3agaun. Ilpencrasnenne aaropuTMoB BbIUNCICHUN
B BU/I€ HTHPOPMALIMOHHOM MaTPHUIIbl CHCTEMbl YpPaBHEHUN MaTeMaTHYECKOTO ONUCAHUS U OJIOK-CXeM
pacuetoB. Maremaruyeckoe omnucanue XTIl ¢ mnpumeHeHueM cucTeM OOBIKHOBEHHBIX



IudepeHManbHbIX ypaBHeHUH. OmnucaHue OOBEKTOB C pacHpelesCHHBIMH B IPOCTPAHCTBE
napameTpamu. POpMyJIMPOBKAa HAYAJIBbHBIX W KpPAE€BbIX YCIOBHH 3amad peueHus. YucIeHHbIH
aIropuT™ 1-ro nopsiaka aus peueHus 3agaun Komu. Meton «pucTpenku» Ais pelieHns KpaeBon
3a/1a4y;

J MaTEMaTHYECKOE MOJCINPOBAHNE CTALIMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOpaX
¢ Mewmankod. OnucaHne MUKPOKMHETHMYECKHX 3aKOHOMEPHOCTEH IIPOTEKaHUS IPOM3BOJIBHBIX
CJIOKHBIX XUMHUYECKUX PEaKLUui B *KMIKOM (haze 1151 MHOTOKOMIIOHEHTHbIX cucteM. OnpeaeneHue
KJIIOYEBBIX KOMIIOHEHTOB CJIOKHBIX XUMHYECKHX PEAKIMA C NMPUMEHEHHMEM METOJOB JIMHEHHON
anreOpsl - PaHTOB MAaTPUI] CTEXHOMETPUYECKHUX KOI(D(UIMEHTOB peakuuu. MaremaTHueckoe
OTMCaHUE PEAKTOPHOTO TMpoIiecca ¢ pyoarKkou st TPOU3BOJIBHONW CXEMBbI MPOTEKAHUSI XUMHUECKOU
peakiun. BpIOOp anropuTMOB pemieHHs 3aJaddl ¢ MpPUMEHEHHEM HH()OPMAIMOHHOW MAaTpPHIIBI
CUCTEMBl YPaBHCHMM MaTeMaTHYECKOIO OINHUCAaHUSA M IPEACTABICHUS alrOpUTMa pEIIEHUS C
IIOMOIIBIO OJIOK-CXEMBI pacueTa MpoLecca;

J MaTEMaTHYECKOE MOJEIMPOBAHNE HECTALMOHAPHBIX PEXUMOB IPOLIECCOB B
peakTropax ¢ Memaiakol. MaremaTuueckas MOCTaHOBKAa 3aJauyd JUIsl pEeakUHMU C IMPOU3BOJIBHOU
CTEXHOMETpUUECKON cxeMor. DopmynnpoBka 3agaur Komm — 3a1adyn ¢ Ha4aJIbHBIMHU YCIIOBHSIMU.
PazHocTHOE mpeiacTaBieHHE CHUCTEMBI OOBIKHOBEHHBIX JU(QepeHIHanbHbIX  ypaBHEHHH.
[Toctpoenne wuHpOpPMaMOHHONW MaTpuLbl Ui BBIOOpa airopurMa pemeHus. I'paduueckoe
IpeJCTaBICHNE AITOPUTMA PEIIeHUs B BUJIE OJIOK-CXEMBbI PacyeTa;

o MaTeMaTHYECKOE MOJIETUPOBAaHUE CTAL[MOHAPHBIX PEKUMOB B TPyOUaThIX peakTopax
C NMPSAMOTOYHBIM M IIPOTUBOTOYHBIM JIBJKEHUEM TEIJIOHOCUTENEH. MaTemaThueckas IOCTaHOBKA
3a/la4M UIsl PEaKUU ¢ KOHKPETHOHN cTexuoMeTpuueckoil cxemon. @opmynuposka 3agaun Komm —
3a/1a4y ¢ HauyaJIbHBIMU YCIOBHUSAMM U KPaeBOM 3aauu — 3a7a4u C KpaeBbIMM yclIOBUsMU. PasHOCTHOE
OpEeJCTaBICHUE CHCTEM OOBIKHOBEHHBIX Ju(QepeHnanbHbpIX  ypaBHeHH. [locTtpoenue
MHPOPMALMOHHBIX MATPHIl JJIS BBIOOpAa anropuTMOB pemieHus. ['paduueckoe mpencraBiIeHHe
QITOPUTMOB PEIICHUS B BUJE OJIOK-CXEMBI pacyeTa;

o MaTEMaTHYECKOE MOJCIUPOBAHNE HECTALIMOHAPHBIX PEXUMOB IPOLIECCOB B
TpyOUaThIX pEAaKTOpaX W YHCJICHHBIE QITOPUTMbI TUCKPETH3ALMH [UIS PELICHUS CUCTEM
Qg QepeHIraIbHbIX YpaBHEHUH ¢ YaCTHBIMH ITPOU3BOAHBIMH. MaTeMaTHUecKast TOCTaHOBKA 3a/1a4H
JUISl pEAaKIUU C KOHKPETHON CTEXMOMETPUUECKOHM cxeMoi. @OpMyJIMpOBKA HaYaIbHbIX M TPAHUYHBIX
ycinoBui. JluddepeHunanbHple  ypaBHEHHsT B 4YaCTHBIX IMPOU3BOAHBIX - AIUIMITHYECKOTO,
apaboIMYECKOro U THIEPOOIMYECKOro TUIIOB. AJITOPUTMBI PELIEHNs YPAaBHEHUH apaboIMyecKoro
tuna. MatemaTudeckass MOJEIb XUMHUYECKOTO IPEBPALICHHS B M30TEPMHUUYECKUX YCIOBUAX UIS
HECTaIMOHAPHOTr0 Ipoliecca B TpyOUaThIX anmaparax ¢ y4eToM MpOAOJIbHOTO NepeMeIInBaHus U ¢
NpUMEHEHHEM OJHOIapaMeTpruuecKoi 1udPpy3noHHON MOIeIH st OMUCAHUS THAPOIMHAMHYECKON
00CTaHOBKH B pEaKIIMOHHOM ITOTOKE. AJTOPUTMBI PELICHNS B BUIE CUCTEM HEJIMHEHHBIX ypaBHEHHIH,
a Tak)Ke OOBIKHOBEHHBIX () (HEepEeHIINATEHBIX YPaBHEHHH MIEPBOTO M BTOPOTO MOPSIIKOB;

o MaTEMaTHYECKOE MOIETTMPOBAHUE CTALIMOHAPHBIX PEKUMOB IPOLIECCOB HENIPEPHIBHOM
MHOTOKOMIIOHEHTHOM pekTudukanuun u abcopbumu. MaremaTHueckoe ONHMCAaHUE Mpolecca
MHOTOKOMIIOHEHTHOM pPEKTU(UKAMK B Tapenp4arol KojioHHe. MopenupoBanue (Hha3oBOro
paBHOBECHS U Ipoliecca Maccolepefadyrd Ha TapelkaX B MHOTOKOMIIOHEHTHBIX CHUCTEMax. YYeT
TETUTOBBIX OalaHCOB Ha TapeiKax MpU MOACITUPOBAHHUHU TPOIECCa B PEKTH(PHUKAIMOHHON KOJIOHHE.
JIeKOMIIO3MIIMOHHBIM alrOpUTM pacdera Ipolecca PpeKTU(QUKAIUMM B KOJOHHOM armapare.
MareMaTnueckoe OMmHcaHue MPOoIecca MHOTOKOMIIOHEHTHOM a0CcopOIMy B HAcCaJ0YHOW KOJIOHHE.
MonenupoBaHue Npouecca MHOrOKOMIIOHEHTHON Maccomnepeadn B CEKIMIX HACAJOYHOM KOJIOHHBI.



AJNTOPUTM pelIieHus KpaeBOM 3aJauu JJIsi MOJESIMPOBAaHMs Tpollecca aOCOpOIMU B HACAOYHOM
KOJIOHHE.
3.4. OCHOBBI ONTUMH3AIUN XUMUKO-TEXHOJIOTUYECKUX MPOIIECCOB:

. pelieHre 3ajad  ONTUMHU3ALMU C TEPMOJAMHAMUYECKUMHU, TEXHOJIOIMYECKUMHU,
HKOHOMUYECKUMH, TEXHHUKO-3KOHOMHUYECKUMHU M SKOJOTUYECKHUMH KPUTEPUSIMH ONTUMAIHLHOCTH.
Ontumanehbie  pecypcocOeperatomue XTII. Beibop kputepueB onTuMaabHOCTH  (IIENIEBBIX
¢ynkuii). @opMyIMpoBKa MHOTOKPUTEPHAIbHOM 3a1aun onTUMH3auu. OCOOEHHOCTH pEeLIeHUS
ONTUMU3ANMOHHBIX 337a4 XTI mpu HaTu4IMM HECKOJIIBKUX KPUTEPUEB ONMTUMAIBLHOCTH, OBPAKHOM
XapakTepe 1eJIeBoi (PYHKIIMU U HATMYUK OTpaHudeHuid 1-ro u 2-1o pona;

. JITOPUTMBl OJHOMEPHONM M MHOTIOMEPHOM ONTHMH3aLUU. MeToabl CKaHUPOBAHMS,
JIOKaJIM3allUd 3KCTpEeMyMa, 30JI0TOro cedeHuss U uyucen PuOOHAuM B Cilaydyae OJHOMEPHOM
onTUMHU3AIMKU. MeToAbl MHOIOMEPHOW ONTHUMHU3ALMK HYJEBOTO, NEPBOIO M BTOPOIO IMOPSAKOB.
CUMIUIEKCHBIE, CIIy4yaHble W TPAJAUEHTHBIE METOAbl MHOTOMEpPHOW ONTUMM3alMu. MeTton
mTpadHBIX QyHKIIHA.

3.5. 3akmouenue:

o IIpUMEHEHNE KOMIbIOTepHBIX Mozened XTIl mpu HmpoeKTHpOBaHMM XHMHYECKUX
npousBojcTB — B CAIIP. 3amaun cuctem aBromaruszupoBaHHoro mnpoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOTO MpOoeKTUpoBaHui. HMHpOpManmoHHOE W MaTeMaTH4YecKoe
obecrieuenne CAIIP. ABTOMaTH3UpOBaHHOE MPOECKTUPOBAHUE C NMPUMEHEHHEM KOMITBIOTEPHBIX
moxaenent XTII;

o IpUMEHEeHNne KomnbloTepHbIX Mozeneil XTIl npu ynpaBieHUMM TEXHOJIOTMYECKHMMU
npoueccamu — B ACYTIIL. KomnsrorepHoe monenupoBanue XTII B pexuMe pealbHOrO BPEMEHH.
Cucrembl npssMoro uppoBoro (KOMIbIOTEPHOIO) YNPAaBICHUS TEXHOJOTUYECKUMH MPOIECCAMHM.
OcoOenHocTH peanuzauuu KomnbiloTepHbix Mozenedt XTIl B aBTOMaTH3MPOBAHHBIX CHUCTEMax
yrpasiaeHus TexHojgorndeckumu nporeccamu (ACYTII).

4. O0bem y4eOHOH TUCHHIJIMHBI

O6bem
Buabi yueOHol padoThI B 3a4eTHBIX B akanem.
eIMHUIIAX qacax
OO0mast TpyA0EMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIAHy 3,0 108
AYyIUTOPHBIE 3aHATHUS: 1,33 48
Jlexumwm (Jlek) 0,89 32
Jlaboparopubie paboTs (JIab) 0,44 16
[Ipaktuueckue 3anstus (113) - -
CamocrositesibHas padora (CP): 1,67 60
Pacuetno-rpaduueckue paboTs - -
Jpyrue BUIBI CaMOCTOSATEIHHON pabOThI 1,67 60
Buja KoHTpOJISI: 3a4eT ¢ OLEHKOM - -




AHHOTanus y4eOHOM NPOrpaMMbl JUCHHIJIMHBI
«JIadopaTopHbie padoTsl o pusndeckoit xumun» (b1.B.0/1.16)

1. Heap AUCHUILUIMHBI — O3HAKOMHUTb M PACKPBITH BO3MOXKHOCTH OCHOBHBIX 0a30BBIX
9KCIIEPUMEHTAIFHBIX METO/I0B (PU3NUECKON XUMUH, HAYYUTh CTYJCHTa BUACTh O0NACTH U MPEACIIbI
MPUMEHEHUS TUX METOJIOB UCCIIEJIOBAHUS, YETKO TOHUMATh UX MPHUHIIUITAATHHBIC BO3MOXHOCTH U
OTpaHUYEHUS TIPU PEIICHUU KOHKPETHBIX YKCIIEPHUMEHTAIbHBIX 3aa4.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMmMe 0akajiaBpuara
JMOJIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO MPOBOJAUTH CTaHAAPTHBIE U CepTU(UKALMOHHBIE HCIBITAHUS MaTEpUaJIOB,
u3zienii 1 TexHonmorndeckux mpoieccon (ITK-17);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMS OCHOBHBIX (DU3MYECKHX TEOPHHM ISl pelIeHUs
BO3HUKAMOIMNX (DU3MUECKHUX 3a/1ad, CaMOCTOSTEIILHOTO MPHOOpeTeHus: (PU3NUYeCKUX 3HAHUH, s
MOHUMAaHUS MPUHIMUIIOB PaOOTHl MPUOOPOB M YCTPONCTB, B TOM HYHCIE BBIXOJSIINX 32 IMPEIeibl
KOMITETEHTHOCTH KOHKpeTHoro HampasieHus (ITK-19).

3namy:

- IPUHIUIBI PA0OTHI U CXEMBI UCIOJIB3YEMBIX U3MEPUTEIBHBIX YCTAaHOBOK;

- BO3MOXHOCTHM METOJOB CHEKTPOXMMHMM Ui MPOBEJACHHUS KAueCTBEHHOIO U
KOJIMYECTBEHHOTO aHAaJIM3a XMMHYECKUX CHCTEM, OINpeAeNieHUS TEePMOJUHAMUYECKHX CBOWCTB
XUMHYECKHX BEIIECTB;

- KOHIYKTOMETPHUYECKUN u MOTCHIIMOMETPUICCKU I METO/IbI HAXO0XKJICHUS
TEPMOJUHAMHYECKHUX XapaKTEPUCTHK AICKTPOIUTOB (aKTUBHOCTEH U KOA(D(PHUIIMEHTOB aKTUBHOCTH,
KOHCTaHTBI IUCCOLMAINN, TEPMOAMHAMUYECKAX XapaKTEPUCTHK PEaKIIH);

- (U3UKO-XMMHUYECKHE METOIBI UCCIEIOBaHHU U aHaM3a ()a30BBIX PAaBHOBECHH B OJTHO- U
MHOTOKOMIIOHEHTHBIX CHCTEMAX, IyTH MOCTPOCHHS (ha30BBIX TUATPAMM COCTOSHUS;

- OKCIIEpUMEHTAJIbHBIE METOJbl M3YUYEHHS KHUHETHKHM XUMHUYECKHUX pEeakIuil, CrnocoObl
orpezieNieHUs] KOHCTaHT CKOPOCTEH U MOpsIKa XUMHUYECKUX PEaKIIHii;

- KQJTOPUMETPUIECKHE METOABI OTPEeNICHUs TeIUIOEMKOCTH, TETIOBBIX (h(PEKTOB U IPYTUX
TEPMOXHUMHUYECKUX CBOMCTB N3y4aeMbIX OOBEKTOB.

Ymemy:

- TPUMEHATH TEOPETUYECKUE 3HAHWS U OKCICPUMEHTAIBHBICE METOABl HCCIEIOBAHUS
(GU3NIeCKOil XMMHUU TIPU PEHICHUH MPO(eCcCHOHANBHBIX 33134,

- copmynupoBath TpoOJIeMy u 0OOCHOBaThH BBHIOOP HSKCHEPUMEHTAIHHOTO METOJa
UCCJIEIOBaHMsI, TIOCTABUTD LI U 3a/1a4l U HAMETHUTDH ITyTH UX JOCTH)KECHHUS;

- TIPOBECTH MAaTEMAaTHYECKyI0 O0Opa0OTKy »OKCIEpUMEHTAJIBHBIX JaHHBIX Ha 0Oa3e
TEOPETUYECKHUX 3HAaHUH MO (PU3HUECKON XUMUU;

- IPEJICTABIISATh JaHHbIE JTa0OPaTOPHOTO UCCIIEOBaHUS B rpaduueckoit opMe 1 Ha OCHOBE
MOJYYECHHBIX 3aBHCUMOCTEH ONpPENesiTh COOTBETCTBYIOLINE TEPMOJMHAMUYECKUE U KHHETUYECKHE
XapaKTePUCTUKU XUMUYECKON CUCTEMBI 1 XHUMHUYECKOTO TIpOoIiecca;

- MPOBOJUTH AHAJIN3 U KPUTHYCCKH OICHUBATH IMOJTYYCHHBIC YKCIIEPUMCHTAIbHBIC JTaHHEIC,
0000m1aTh 1 JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaoempy:

- KOMIIJIEKCOM COBPEMEHHBIX JKCHEPUMEHTANIbHBIX METONOB (PU3NYECKOM XUMHH IJIs
pelleHrs] KOHKPETHBIX UCCIIeI0BATENbCKUX 33/1aY;



- SKCHEPUMEHTAIbHBIMU METOJIAMHU HCCJIEIOBAHMS COCTOSIHUSI XUMUYECKOTO PaBHOBECUS U
KUHETUKH XMMHUYECKOI0 Mpolecca;

- mpreMaMHu OOpaOOTKHU TMOJYYEHHBIX OIBITHBIX JAHHBIX AJISl BBISBICHUS U YCTAHOBIICHUS
B3aMMOCBS3€H MEX/1y TEPMOJINHAMUYECKIMH CBOMCTBAMH U (PU3NUECKUMHU MTapaMeTpaMu Mpoliecca;

- 3HaHUSIMU OCHOBHBIX 3aKOHOB (PM3MUECKOM XMMHUU JJISI COAEPIKATENbHON MHTEPIPETALuU
MOJTYYCHHBIX OKCIICPUMCHTAJIbHBIX PE3YJILTATOB.

3. KpaTkoe conepixaHue TUCHMILIMHBI

[Ipumenenne MeToMOB  (UBUKO-XUMHUYECKOTO  HWCCJICAOBAHHUS  JUISl  ONpeIeNeHUs
TEPMOJUHAMHYECKUX U KHHETHUECKUX XapaKTEPUCTUK XUMUUYECKUX CUCTEM.

CnekTpoxuMu4ecKue MeToAbl HcciaeaoBaHusl. KayecTBEeHHBI aHalIW3 BEIIECTBA
(ompeneneHne MEXbBSIACPHBIX PACCTOSIHHM, MOMEHTOB HWHepHHH Mojekyn). OmnpeneneHue
KOJIMYECTBEHHBIX  XAapaKTePUCTHK (CTETMIEHH JUCCOLMALMKM W  KOHCTAaHThl  JIMCCOIMALIUU
AJIEKTPOJUTOB, TETNIOEMKOCTH BEILIECTBA).

JyleKTpOXMMHUYeCKHe MeToabl HcciaenoBanus. Konaykromerpusi. OmnpeneneHue
KOHCTAHTBI JWCCOIMAIIMK  CJIA00TO  DJICKTPOJIMTA, CTCTIICHH JUCCOIMALNHU, JIIEKTPUICCKOU
MMPOBOAMMOCTH npu 6€CKOH€‘-IHOM p336aBJ'IeHI/II/I KOHAYKTOMETPUICCKUM METOAOM.
Iorenuunomerpusi. OmnpesecHUe TEPMOIUHAMUYECCKUX XapPAKTEPUCTHK XUMUYECKOW peakuuu (

ArHO, ArGO, A,5°), Temmepatypuoro kodddurmenta DJIC (dEo/dT ), cranmaptroit DJIC (E°),

M3y4eHUEe BIUSHUS 100aBOK Ha OTEHIIUANT 3JIEKTPOAA.

®a30B0¢ paBHOBecHEe B OJHOKOMIIOHEHTHBIX cucTeMaX. DU3HKO-XUMHYECKHA AHAJIU3.
N3yueHne 3aBUCUMOCTH CBOMCTB CUCTEMBI OT €€ coctaBa. KpuBble oxuaxaeHus. OnpeneneHue
cocTaBa A3BTEKTHYECKOM cMecu. [locTpoeHune AuarpaMM KUIIEHHUS M AUarpaMM IUIABKOCTH JUIst
OuHapHBIX cucTeM. OTpaHUYeHHas: PACTBOPUMOCTD B TPEXKOMITIOHEHTHBIX CUCTEMAX.

Xumnueckoe paBHoBecue. OrnpenesieHHEe KOHCTAaHTHl XWMHUYECKOTO paBHOBECHS U
TEIUIOBOTO 3P deKTa XUMUYECKOM peakliny Ha MpUMeEpPE peakuil pa3noKeHusl.

Tepmoxumus. Kanopumerpus. Onpenenenune TETUIOEMKOCTH BEIIECTB
KAJIOPUMETPUUECKUM METOJIOM.

4. O0bem yueOHOH TUCIUIJIMHBI

O6wvem
Buabl yueOHoii padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX gacax
OO0mast TpyA0eMKOCTb JMCHHIIJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
AyAUTOpPHBbIE 3aHATHS: 1,78 64

Jlexuuu (Jlek) - -

JlabopaTtopusie padoTs (JIad) 1,78 64

ITpaktnueckue 3anarus (I13) - -

CamocrositesbHas padora (CP): 2,22 80

Buna konTpoJIs: 3auer - -

B ToM umncJie mo cemecTpam:

4 cemecTp

O01mas Tpya0eMKOCTh IUCHUILIUHBI B ceMecTpe 2,0 72

AYyIUTOPHBIE 3aHATHUS: 0,89 32

Jlexumwm (Jlek) - -




IIpooonsicenue mabauyvi

Jlabopartopusie paboTs (JIab) 0,89 32
[Ipaktuueckue 3anstus (113) - -
CamocrositesbHas padora (CP): 1,11 40
Buna konTpoJs: 3auer - -
S cemecTp
O0mas Tpya10eMKOCTh AUCHUIIUHBI B ceEMeCTpe 2,0 72
AyAUTOpPHBbIE 3aHATHS: 0,89 32
Jlexuuu (Jlek) - -
Jlaboparopusie padoTs (JIab) 0,89 32
[Tpaktuueckue 3ausatus (113) - -
CamocrositesibHas padora (CP): 1,11 40
Bua konTpoOJIs: 3auer - -




AHHOTanus y4eOHOM NPOrpaMMbl JUCHHIJIMHBI
«JIabopaTopHble pa6oTsl o oprannveckoi xumumw» (b1.B.0O/1.17)

1. Heab AMCHMIVIMHBI — NPUOOpETEHHE CTYAEHTAMHM OCHOBHBIX CHHTE3a OpPraHHMYECKUX
BEIIIECTB.

2. B pe3yabrare u3yYeHMsl AUCUMIUVIMHBI O0y4Yyaloluiics M0 mporpamMmme
0akaJjlaBpuAaTa J0JIKeH:

Obradams CIETYIONIMMA KOMIIECTCHITHSIMHE:

- CIIOCOOHOCTBHIO TUTAHWPOBATh M MPOBOAUTH (PU3UYECKHE M XUMHUYECKUE IKCIIEPHMEHTHI,
POBOJUTH OOPa0OTKY HX pe3yJbTaTOB M OLEHHBATh IOTPEIIHOCTH, BBIJBUIaTh T'MIIOTE3bI
yCTaHaBIMBaTh T'PAHMULBI UX TPUMEHEHUS, NPUMEHATH METOAbl MAaTeMaTHYECKOro aHalu3a MU
MOJICIIUPOBaHHMsI, TECOPETUUECKOT0 U IKCIIepUMeHTaIbHOro uccienosanus (I1K-16);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB, COCIMHEHUH W
MaTepralioB Ha UX OCHOBE JJIS pelIeHus 3a1a4d npodeccruonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO H3y4aTh HAYYHO-TEXHMYECKYI0O HMH(OpMAIMIO, OTCUYECTBEHHBIA H
3apyOeXKHBIii OIBIT 10 Tematuke uccienoanus (I1K-20).

3namo:

- TEXHUKY 0€30IMacCHOCTH B JJaOOPATOPUN OPTaHUYECKOU XUMUU;

- IPUHLUIIBI 0€30I1aCHOTO 0OpaILEeHHs ¢ OPTraHUYECKUMU COEIUHEHUSIMU;

- METOJIbI ¥ BUJIbI XpOMaTorpaduu sl ONpeAesICHUs COCTaBa PeaKIIMOHHONW CMECH;

- TEOPETUYECKUE OCHOBBI CIIOCOOOB BBIJICIICHUS, OUUCTKH U UJIEHTU()UKALUU OPraHNnYEeCKUX
BEIIIECTB;

- SKCIIEPUMEHTAJbHBIE METO/bl NPOBEICHHUS OPraHWYECKHX pPEaKLUi, MPOTEKAIOMIMUX I10
pa3IMYHBIM MEXaHU3MaM;

- OCHOBHBIE OOIIME METOAWKH B3aUMHON TpaHC(HOpPMAIMHA KIIACCOB OPTaHUYECKHUX
COCIMHEHUM.

Ymemn:

- TPUMEHSATh TEOPETHUYECKUE 3HAHMS M DSKCIEPUMEHTAJIbHbIE METOJbl HCCIIEOBAHUS
OpPraHMYeCKO XMMHMH IPU PELICHNH NMPo(eCcCHOHANBHBIX 33/1a4;

- chopmynupoBath IpodiIeMy U 0OOCHOBAaTh BHIOOP NPUOOPOB U IKCIEPUMEHTAIBHBIX
METOOB HCCIIEI0BaHMs, TIOCTABUTD LEJIN U 3a]1a4l ¥ HAMETHTb IYTH MX JTOCTHKCHUS;

- CHHTE3MPOBATh COCAMHEHUS 110 MPEATI0KEHHON METOTUKE;

- TIPOBECTH BBIJICIICHUE U OYUCTKY CHHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUYECKHUX
3HaHUH IO OPTaHUYECKOW XUMUU;

-BBIOMpPATh PALlMOHAIIBHBIN CIIOCOO BBIIEICHUS M OUUCTKU OPraHUYECKOro COETUHEHNUS;

- MPEACTaBJIATh JAaHHBIE Ja0OPATOPHOTO MCCIENOBAHUSA B BUIE IPAMOTHO O(OPMIIEHHBIX
METO/MK;

- MIPOBOJIUTh AHAIM3 U KPUTUYECKH OLICHHWBATh MOJIyYE€HHBIE 3KCIIEPHUMEHTAJIbHBIC JaHHBIE,
000011aTh 1 JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEAEHHBIX OMBITOB;

- BBIOpaTh crioco0 uaeHTH(PUKALUN OPraHUYECKOTO COSTUHEHUSI.

Bnaoemy:

- KOMITJIEKCOM COBPEMEHHBIX JSKCIEPUMEHTAIBHBIX METOJIOB OPTaHUYECKON XUMHUH s
peleHs] KOHKPETHBIX MCCIIeI0BAaTENbCKUX 3a/1a4;

- 9KCIIEPUMEHTAIBHBIMU METOJAMH ITPOBEIECHUS OPraHMUECKUX CUHTE30B.

- OCHOBHBIMHU METO/IaMU MJICHTU()UKALIMU OPraHUYECKUX COECTMHEHUIN

- IpreMaMu 00pabOTKH U BBIJICJIEHUS] CHHTE3UPOBaHHbIX BEILECTB;



- 3HaHWIAMM OCHOBHBIX 3AaKOHOB OpPraHMYECKOM XUMHUH IS COIEPKATEIBHON
MHTEPIPETALNHN [TOJyYEHHBIX DKCIIEPUMEHTAIbHBIX PE3YJIbTATOB.

3. KpaTkoe coep:kanue JUCUUITHHBI

be3onacHble mpueMsl 1 paBuiia paboThl B 1a0OPaTOpPUN OPraHMUECKOM XMMHUU.

OO6mue meroabl paboTel B naboparopun opranundeckoil xumuu. [locyna, Haubonee yacto
npuMmeHsiemas B jaboparopuu. Harpesanme. Oxnaxaenue. IlepememmBanue. MeTosl
WICHTU(QUKAIIMA W OYHCTKH OPTaHWYECKHX BeIIecTB. VIeHTH(UKAIUs OpraHMYeCKUX BEIICCTB
MIOCPENICTBOM pa3inyHbIX BUIOB Xpomartorpaduu (TCX, xpomaTorpadus Ha Oymare, HOHOOOMEHHasI
xpomarorpadus, BOXKX), Temneparypsl miaBiaeHus U pedpakroMeTpurd. MeToasl CrIeKTpaaIbHOM
UIEHTU(PHUKALIMA OPTaHUYECKUX COEINHEHUH.

Llenu u 3anaun 3KCIEPUMEHTa B OPraHUYECKOM CHHTE3€. TeopeTnuecKrue OCHOBBI IIpoLecca.
Bri6op ycnouii peakuuu. Pacuer cunte3a. O6uue npasuiia NOATOTOBKU U MPOBEICHUS CUHTE3A.
Texuuka 6e3onacuoctu. [Ipubop ans nposenenus cunresa. [Ipoeaenue onbira. KoHTposs 3a xoqom
peakuuu. Belnenenue, ouncTka M aHanu3 NpoAykTa. CHHTE3bl BEIIECTB Pa3iIMYHBIX KIIACCOB
OpraHMYecKUX coequHeHui. [IpoBeneHne sKkcnepuMeHTaTIbHBIX METOIOB UCCIIEA0BAaHUS PEAKIIHIA.

[IpoBenenue peakuuii, IPOTEKAONIUX 110 MEXaHU3MAM:

- HyKJIEO(HJIBHOTO 3aMEILEHHs — CHHTE3 TaJlor€HaIKaHOB,;

- HyKJIEO()MIIBHOTO IIPUCOEAMHEHUS — CHHTE3 CJI0KHBIX A(HPOB KapOOHOBBIX KUCIIOT, AaMU/I0B
KapOOHOBBIX KHCIIOT, a30TCOJACPKAIIUX AJIbJIETUI0B U KETOHOB;

- DJEKTPOQHIBHOIO 3aMELIeHHs B AapOMaTHYeCKOM psALy — pPEaKkUUd HUTPOBAHUS,
OpoMupOBaHUs, CyIb(OUPOBAHHUS;

- peakuuii AMa30TUPOBAHUS U A30COUETAHMS;

- peakuwii okucieHus (CuUHTE3 aneroHa, 1,4-0€H30XWHOHA, OCH30WHON KHUCIIOTHI) U
BOCCTAHOBJICHHS.

4. O6beM yueOHOI TUCIUITHHBI

O6Bem
Buabi yueOHol padoThI B 3auerHbIx B akanem.
SAUHUIIAX gyacax
O01as Tpya0eMKOCTh JUCHUILIHHBI M0 Y4eOHOMY IJIAHY 40 144
AyIUTOpHBIE 3aHATHS: 2,22 80
Jlexumm (Jlek) - -
Jlaboparopubie paboTs (JIab) 2,22 80
[Ipaktuueckue 3anstus (113) - -
CamocrosiTesibHas padora (CP): 1,78 64
Buja KoHTpOJISI: 3a4eT ¢ OLeHKOM - -




AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIHMHBI
«JIeKTHBHbIE TUCHHUILINHBI 10 pu3nveckoi KyabType U ciopty» (b1.B./IB)

1. Heap AMCUMIINHBI:

- OBJAJEHHE CHUCTEeMOH TNPAKTUYECKUX YMEHMM M HaBBIKOB, 00ECHEeYMBaIOIINX
COBEPILIEHCTBOBAHHUE MICUXOPU3UIECKUX CITIOCOOHOCTEH;

- pa3BUTHE CIOCOOHOCTEH HCMOJIb30BaTh pazHooOpa3Hbie (OpPMBI (PU3HMUECKON KYyIBTYPHI,
CIOpTa U TypU3Ma JJIsl COXPAHEHUS U YKPEIUIEHUS! CBOETO 3/I0POBbS U 3/10POBbs CBOMX OJIM3KUX B
TIOBCEHEBHOM KU3HU U IPOPECCHOHATILHOM e TeIbHOCTH;

- (opMHpOBaHHME MOTHUBALMOHHO-IIECHHOCTHOTO OTHOIIEHUS K (U3MUECKOH KyJIbType,
(Gu3M4ecKOMy COBEPILICHCTBOBAHHUIO ¥ CAMOBOCIIUTAHMIO, YCTAHOBKA Ha 3/10pPOBBIN 00pa3 kKHU3HH;

- 00y4eHue TeXHHYECKUM U TAKTUYECKUM IIpUeMaM OJHOTO U3 BUJOB CIOPTA.

2. B pe3ysbTaTe u3ydyeHus AUCUUIUIMHBI 00y4aomuiics Mo nporpamMme dakajiaBpuarta
JOJIZKeH:

Obnadams crnienyromumMu o0mekynsTypHbiME (OK) KoMIeTeHIIUSMH:

- CHIOCOOHOCTH K caMoopranu3anuu u camooodpaszosanuto (OK-7);

- CIIOCOOHOCTPH HCIIOJIB30BAaTh METOJIBI M CPEICTBA (PM3NIECKON KYJIBTYPHI Ui 00ecreueHust
MIOJTHOIICHHOM COIMaIbHOMN 1 podeccroHansHoi aestenpaocta (OK-8).

3namo:

- HayYHO-TIPaKTUYECKHUE OCHOBBI (PU3MUECKON KYJIBTYPHI U CIIOPTA;

- COLIMAIbHO-OMOJIOrMUECKUE OCHOBBI (DU3UYECKON KYJIbTYPBI U CIIOPTA;

- BIUSIHUE 03/I0POBUTEIBHBIX CUCTEM (PU3NYECKOTO BOCHHUTAHUS HA YKPEIUICHHUE 310POBBS,
npopHIAKTUKY NTPO(HECCHOHATBHBIX 3a00JIeBaHHUI U BPEAHBIX IPUBBIUCK;

- c110COOBI KOHTPOJISI U OLIEHKU (PU3UYECKOT0 pa3BUTHUA U (PU3HUECKOMN MOATOTOBIEHHOCTH;

- MpaBWa U CHOCOOBI IJIAHUPOBAHUS WHAMBUAYAIbHBIX 3aHATUN DPA3NIUYHON LeIeBOU
HaIpaBJIEHHOCTH;

- cnoptuBHbIe Tpaguuu MXTU-PXTY um. JI.1. Menzaeneena.

Ymemn:

- BBINOJHATh MHIMBUAYAIBHO MOJOOpPAaHHBIE KOMIUIEKCHI MO (PU3UYECKOM KYJIbType M
pas3IMYHBIM BUJAM CIIOPTA;

- OCYILECTBIISAITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma M coOIoaTh MpaBuiIa
THUTHUEHBI U TEXHUKU 0€30IacHOCTH;

- OCYIIECTBISTh TBOPYECKOE COTPYIHHYECTBO B KOJUIGKTHBHBIX (opMax 3aHATHI
(buznuecKoil KyJbTypoil U CHOPTOM;

- BBITMOJIHATB IPUEMBI 3AIIUTHI 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKHU.

Braoemy:

- CpeICTBaMH M METOJaMM YKpEIUIEHUs WHAMBUIYaJIbHOTO 3/0pOBbs, (PU3NYECKOrO
CaMOCOBEpPILIEHCTBOBAHUS;

- IOJDKHBIM YPOBHEM (U3UYECKOI MOATOTOBIEHHOCTH, HEOOXOAMMBIM ISl KAUeCTBEHHOTO
yCBOEHHS PO(PEeCcCHOHANBHBIX YMEHUH U HaBBIKOB B IIpoIiecce 00y4eHUs B By3e, JJsl 00ecTiedeHus
TIOJTHOIICHHON CONMAaIbHOW W TMPO(ecCHOHAIBHON MeATeIhbHOCTH TOCIe OKOHYAHUS Y4eOHOTo
3aBE/ICHUS;

- TEXHUYECKMMHU M TAKTUYECKUMU HABBIKAMH B OJIHOM U3 BUJIOB CIIOPTA.



3. Kparkoe coaepxxanue Q1M CHUILITHAHBI

Kypc nucuuminael «JaeKTUBHbIE TUCHUILVIMHBI M0 (PU3HYECKON KYJbTYpe M CHOPTY»
pean3yeTcsl uepe3 BapUaTUBHBIM KOMIIOHEHT (3JIEKTUBHBIN MOAyJh) 328 yacoB (BUJ CIOpTa MO
BBIOOPY CTY/IEHTA), B 3a4ETHBIC €AMHUIIBI HE IEPEBOIUTCS, SIBISIETCS 00513aTENBHBIM JJI UCTIOTHEHUS
IPU OUYHOUL (hopme 0OyUeHUs.

[IporpaMma paccuMTaHa Ha H3y4YEHHME IUCLUUIUIMHBI «JJIEKTHBHBbIC IHCHUIUIMHBI 110
(usznueckoii KyJbType MW CHOPTY» B TEYEHHE WIECTHM CEMECTPOB M IMPEAINONIAraeT, 4To
oOyuaroluecss UMEIOT TEOPETHUECKYIO MTOATOTOBKY B 00JIaCTH JUCHUIUINHBI «Dr3nueckas KyJibTypa
U CIIOPT», 3aKaHYMBAETCS 3a4€TOM B KOHIE KaXA0ro ceMecTpa. KOHTpoIb ycreBaeMoCTH CTyA€HTOB
BEJIETCS 1O MPUHATON B YHUBEPCUTETE PEUTUHTOBOM CUCTEME.

IIpakTnyeckue 3aHATHSA.

[IpakTudeckuii pasnen mporpaMMbl peaian3yercs Ha y4eOHO-TPEHHUPOBOUHBIX 3aHITHUSX B
y4eOHBIX TpyIax no oomel GpU3n4ecKoil moAroToBKe UK MO BEHIOPAaHHOMY BUJLY CIIOpTA.

[IpakTuyeckre 3aHATUS TIOMOTAIOT TMPHOOPECTH OMBIT TBOPYECKOW MPAKTUYECKON
JESTEIbBHOCTH, Pa3BUBAIOT CAMOCTOSITEILHOCTh B (PU3WYECKOM KyJNbType U CIOpPTE B LEJAX
JOCTIDKEHUS (PU3MUYECKOTO COBEPIICHCTBA, TIOBBIIIAIOT YPOBEHD (DYHKIIMOHAIBHBIX U IBUTATEIBHBIX
CIIOCOOHOCTEH, HAaMpaBIeHHO POPMUPYIOT KayecTBa U CBOICTBA IMYHOCTH.

[IpakTrueckuit pa3aen BKIOYAET B ce0sl MOApa3Iesbl: Mo o0mel Gpu3ndeckoi moAroToBKe
(O®II) u cieunanbHOU (hr3MUECKOi moAroToBKe Mo Buaam crnopta (COII).

Y4eOHO-TPEHUPOBOYHBIE 3aHATHS OA3UPYIOTCS HA IMPOKOM HUCIOIB30BAHUU TEOPETUUECKUX
3HAaHUI U METOAMYECKUX YMEHUI1, Ha MPUMEHEHUH Pa3HOOOpa3HbIX CPEICTB (PU3HMUECKON KYJIbTYPHI
U CTIOpTa, CIOPTUBHOM U PO eCCUOHATBHO-TIPUKIATHON (PU3NUECKOI MOATOTOBKE.

VYnaensercs BHHMaHHE BOIIPOCAaM IIPOBEJIEHUS COPEBHOBAaHUM (TMpaBuUjia COpPEBHOBAHMI,
CUCTEMa pO3BITPHILIEH, ONIpeiesieHue nodenuTenei, 000pya0BaHNuEe U UHBEHTAPh).

Kpureprem ycrmemrHOCTH OCBOCHHSI y4eOHOTO Marepuana sBISETCS SKCIEpTHAs OLEHKa
IpenoAaBaTesis, YYUTHIBAIOUIAS pe2VIApHOCb NOCeujeHuss 0013amenbHblX YYeOHbIX 3aHAMULL
BBIMIOJIHEHHE YCTAHOBJICHHBIX Ha JAHHBIN CEMECTp KOHTPOJbHBIX HOPMATHUBOB (TECTOB) OOIIEH
bu3nYECKOi M CIOPTUBHO-TEXHUUECKOH MOJATOTOBKHU JIJIsl OTICIBHBIX TPYTI Pa3IndHON CIIOPTUBHON
HaIPaBJIECHHOCTH.

4. O0beM yueOHOV JUCUMILIMHBI (BAPUATUBHBbIH KOMIIOHEHT)

O6bem
Buasbl yueOHol padoThI B 3auetHbIX B akanewm.
eIMHUIIAX qacax
O01mas Tpya10eMKOCTb JMCHUILIHHBI N0 Y4€0HOMY IIAHY 9,1 328
AyAUTOpPHBbIE 3aHATHS: 9,1 328
Jlexuuu (Jlek) - -
JlabopaTtopHbie paboTh (J1ad) - -
[Tpaktuueckue 3ausatus (113) 91 328
CamocrositesibHas padora (CP): - -
Bua konTpoOJIsi: 3auer - -
B ToM umcJie mo cemecTpam:
1 cemecTp
Oo6masi Tpy10eMKOCTh TUCHHUIJIMHBI B cEMeCTpe 0,89 32
AyIuTOPHBIE 3aHITHS: 0,89 32




IIpooonsicenue mabauyvi

Jlexumnm (Jlek)

JlaGopatopusie pabots (J1ab)

[Ipaktuueckue 3anstus (113)

0,89 32

CamocrositeanHnas padora (CP):

Bua koHTpoOJIs: 3a4er

2 cemecTp

Oo6masi Tpy10eMKOCTh TUCHHILJIMHBI B ceMecTpe

1,83 66

AyIMTOpHBbIE 3aAHATHS:

1,83 66

Jlexuuu (Jlek)

JlabopaTtopubie paboTs (JIab)

[Ipaktuueckue 3ansatus (I13)

1,83 66

CamocrositesbHas padora (CP):

Bua konTpoJsi: 3auer

3 cemecTp

O01mas Tpya0eMKOCTh IUCHUILIUHBI B ceMecTpe

1,83 66

AyIMTOpHBIE 3aHATHS:

1,83 66

Jlexuuu (Jlek)

JlabopaTtopusie padoTh (JIad)

[Ipaktrueckue 3anstus (113)

1,83 66

CamocrositesbHas padora (CP):

Buna konTpoJIs: 3auer

4 cemecTp

O0mas TpyA0eMKOCTh IUCHUILIUHBI B ceMecTpe

1,83 66

AyAUTOpPHBbIE 3aHATHSA:

1,83 66

Jlexumm (Jlek)

Jlaboparopubie paboTs (JIab)

[Ipaktuueckue 3anstus (113)

1,83 66

CamocrositesabHas padora (CP):

Bua koHTpoOJIsS: 3a4eT

S cemecTp

O01mas Tpya10eMKOCTh JUCHUIIUHBI B cEMeCTpe

1,83 66

AyIuTOpHBbIE 3aHATHS:

1,83 66

Jlexumu (Jlek)

JlabopaTtophbie padoTs (JIad)

[Tpaxtuueckue 3ausatus (113)

1,83 66

CamocrositesibHas padora (CP):

Bun konTpoJsi: 3auer

6 cemecTp

O01mas Tpya10eMKOCTh IUCHUILIUHBI B ceMecTpe

0,89 32

AyIMTOpHBIE 3AHATHS:

0,89 32

Jlexumnm (Jlek)

JlaGopatopusie padots (J1ab)

[Ipaktrueckue 3anstus (113)

0,89 32




IIpooonsicenue mabauyvi

CamocrosiTtenbHas padora (CP): - -

Bua konTpoOJIsi: 3auer - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«OcHoBBI MeHe:kMeHTa U MmapkeTuHra» (b1.B./IB.1.1)

1. Heab AUCHUILIMHBI — TIONYyYEHHE CHUCTEMbl 3HAHUH O 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHUS TPEANPHUATHI B CHCTEME HAI[MOHAJIbHOW JKOHOMHUKH, TMPECTABICHUN B
o0nacTy MEHEIKMEHTa U MapKETUHTA, BKIIOYAsl METOJIOJIOTUYECKUE OCHOBBI M 3aKOHOMEPHOCTH,
(GYHKIIUM, METOMABI, OPTaHU3AIMOHHBIC CTPYKTYpPBI, OPTraHU3alHI0 TMPOIECCOB, TEXHUKY U
TEXHOJIOTHI0 MEHE/PKMEHTA W MAapKETHUHTA B YCIOBUSX PHIHOYHOW SKOHOMHKH; 3aJI0)KCHUE OCHOB
podeCCHOHATBLHOMN IeATeIbHOCTH 0aKaTaBpoB.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBpuara
HOJIZKeH:

Obnaoams crenyroImUMA KOMIETEHIIHSIMHU:

- BJIQJICHWEM TMOHUMAaHHs CYIIHOCTU W 3HAYCHHUS MH(POPMAIMU B PA3BUTHUU COBPEMEHHOIO
UH(POPMALIMOHHOTO O0IIECTBA, OCO3HAHUS OMACHOCTH U YI'PO3bl, BOSHUKAIOIIUX B 3TOM IpOLECCE,
CHOCOOHOCTBIO COOIIOAATh OCHOBHBIE TpeOOBaHUS MH(POPMALMOHHON 0€30MacHOCTH, B TOM YHUCIIE
3alMThl rocynapcTBenHon TaiHbl (OITK-4);

- TOTOBHOCTBIO HCIIOJI30BaTh HOPMATHBHBIC TOKYMEHTHI MO0 KAa4eCTBY, CTAaHAAPTU3AIUU U
cepTuuKany MPOAYKTOB W U3ICIUN, DJIEMEHTHl 3KOHOMHUYECKOTO aHaliu3a B IMPaKTUYECKOU
nesrenpaoctr (TTK-3);

- CIIOCOOHOCTH MPOBOJIUTH aHAIH3 CHIPbS, MATEPUATIOB TOTOBOM MPOIYKIUHU, OCYLIECTBIAThH
OlIeHKY pe3yibTatoB ananau3a (ITK-10);

- TOTOBHOCTBHIO U3y4YaTh HAyYHO-TEXHHYECKYI0 HWH(OPMAIUIO, OTCUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

3namo:

- MPUHIMIBI COCTABJICHHUS TEXHHMUYECKOH MTOKyMEeHTAamuu (TpadukoB padOT, WHCTPYKITHH,
MJIAaHOB, CMET, 3asBOK Ha MaTepuajbl U 000pyI0BaHUE) U JP.;

- TEOPETUYECKUE OCHOBBI U METO/IbI BEIPAOOTKH LI€JIEH U cTpaTeruu Ou3Heca;

- MPUHLMIIBI MOATOTOBKHM JOKYMEHTAIMH I CO3/IaHUs CHCTEMbl MEHEPKMEHTa KauecTBa
NPEIIPUSITUS,

- METO/bI M TEXHOJIOTUH MPUHSATHUS U peanu3alii yIpaBIeHYeCKUX PEeIICHUH.

Ymemo:

- COCTABJISITh 3asIBKU HA 00OPYIOBaHUE;

- pa3pabaTbIBaTh TEXHUYECKYIO JTOKYMEHTAIIHIO;

- MPUHUMAThH YIIPABIICHICCKUE PEIICHHS U OPTaHW30BBIBATH WX BBITIOJHEHUE;

- cobupaTh, 00pabaThIBaTh U UCIIOIH30BATh YIIPABICHUYECKYIO HH(OPMAITHIO;

- paboTtaThb € YNpaBICHYECKON [TOKyMEHTalWeH, IOJIb30BaThCsl 3aKOHAM, HOpMaMH H
MpaBUJIaMU aJIMUHUCTPATUBHOMN JESITENbHOCTH;

- pacmpenensaTb 00s13aHHOCTH M OTBETCTBEHHOCTB;

- HCTIOJIB30BAaTh METO/IbI MOTUBAIIMH TIEPCOHAIIA;

- KOHTPOJIUPOBATH U PETYIHPOBATH UCIIOTHEHHE TUTAHOB.

Bnaoemy:

- HaBBIKAMH TTPAUMCHECHUS OTITHMAJTLHBIX TIOJIXO0B JUISl TUATHOCTHKHU M aHAJN3a PHIHKA;

- METO/IaMH PYKOBOJICTBA IIEPCOHAJIOM;

- UHCTpYMEHTaMu 3P (GEKTUBHOTO YIIPABICHUS MIPEANIPUITHEM.

3. KpaTkoe coep:kaHue JMCHUTLINHBI:

Moayasb 1. OcHOBBI yHIpaBJieHHs MPeANPUATHEM



1.1 Beeoenue. Ilpeomem, memoo u cooeprcanue oucuyuniunvt «OcCHOGbl MeHedIcmenma u
mapkemunza». Teopus ynpaBieHUs: YIpaBlIieHHME KakK NOTPeOHOCTh M Kak (hakTop ycmexa
JeSITeIbHOCTH, CYIIHOCTh W COJEp’KaHHE YIPABICHHS, MECTO TEOpPUM YIIPABICHHS B CUCTEME
COBPEMEHHBIX 3HAHUM, crenuduKa YNpaBlIeHUYECKOH AeATelIbHOCTH, COBPEMEHHBIE IMPOOJIEMBbI
ynpasienus. ['eHe3uc Teopun yrnpapieHHs: yIpaBIeHYeCKUE PEBOJIOLUHN, BOSHUKHOBEHUE HAyUYHOU
TEOPHH yTPABICHUS, UCTOKH U TEHICHIIUU PA3BUTHUS POCCUICKOTO yNpaBiIeHUs. 3aKOHOMEPHOCTH U
NPUHIAIG] YIIPABICHUS: CyOBEKTHBHBIE U 00BbEKTUBHBIC ()aKTOPHI B YIIPABICHHH.

1.2 Cucmema ynpagnenua npeonpuamuem u ee cmpykmypa. Ouenka rgppekmugnocmu
ynpaenenus. CucreMa ynpaBleHUS: MOHATHE CUCTEMBbl YIPAaBIEHMs, paclpejeiaceHue (QpyHKLIuH,
IIOJTHOMOYMM U OTBETCTBEHHOCTH, NPUHIUIBI IOCTPOEHUS] CUCTEM yrpaBiieHus. LlenTpanuzanus u
JCLeHTpaJIu3alys yIOpaBlIeHUs, JellerMpOBaHUE IOJHOMOYMM B mpoleccax YIpaBlIeHHS.
OpraHu3annoHHas CTPYKTypa U ee BuAbl. OCHOBHbIC MOHATHA 3(P(EKTUBHOCTH YIPABICHHUS.
[Toxa3zatenu 3¢ (heKTUBHOCTH YIIPABICHHUS.

MoayJnb 2. OCHOBBI MeHeI:KMeHTa

2.1 Ilenu 6 cucmeme ynpagnenus. Pazpabomka cmpamezuii u nnanoe opeanuzayuu. llenn
U 1LEJENolaraHie B YNPaBICHUM: pOJIb LIEIM B OpraHU3alMM M OCYIIECTBICHUM IPOLIECCOB
yIpaBieHUs, KiaccuuKaius 1nejen, mocTpoeHne JepeBa Iejeil; coueTaHne pa3HooOpas3us 1eei u
(GYHKIMH MEHEIKMEHTa; CHUCTeMa YIpPaBJICHUS IO LEIsIM; CTpaTerus M TAaKTUKA YIPaBICHHUS.
CymHocTh, NPUHLUMIOBL M MeToAbl IaHupoBaHus. [Ipouecc BblpaboTKu crpareruun. Popmbl
TEKYILEro MJIaHUPOBAHUS.

2.2 Texnonozus pazpadbomku u HPUHAMUA YHpagieHueckux peutenuit.Pazpadborka
YOPABICHYECKUX  pEIICHHW: TOHATHE W  KilaccHu(UKauus  yHOpaBJICHUYECKHX  peIICHUl,
OCHOBOITOJIATAIOIIHE JIEMEHTHI ICATEIIEHOCTH, YCIOBHS M KPUTEPHH TIPUHSTHS PEIICHUH, IPOIIeCC U
MO/JIEIIV TIPUHSATHS YTIPABICHYECKUX PEIICHHUH, pean3anus YIpaBIeHIECKUX PEIICHHHA.

2.3 Banacmob 6 cucmeme ynpagnenus. 1uoepcmeo u cmub ynpagienus. OTHOIICHUS BIACTH
B CHCTEME YIIPABJICHU: MIOHATHE U TUIIOJIOTUS BJIACTH; BIACTh M ABTOPUTET MEHEIKEPa; MPU3HAKH,
(akTOpbl M NPOSIBIECHUS HEYIPABISEMOCTH; MCTOYHHKH BJIACTH B YNpPABICHUM OpraHU3aluen;
NapTHEPCTBO B Ipolieccax MeEHeKMEHTa. JIuaepcTBO W CTWIb  YNpaBlIEHUs: IPOLECCHI
(GopMHpOBaHUS U OCHOBHBIE COCTABIISIOIINE JIUACPCTBA, (hopMalibHbIe U HehopMallbHbIE (aKTOPbI
JHMJIEPCTBA, POSIBICHUE JIUJCPCTBA B CTHIIC YIIPABICHHS, TCHACHIINS PA3BUTUS CTUIIS YIIPABICHHUS.

2.4 Momueayuonuvle 0CHO6bl YNPasienua u KoH@paukmol. MoTUBALUS NEITEIHLHOCTH B
YIPaBJICHUU: MOTHBBI JICATEIILHOCTH YEIOBEKAa M WX POJb B YIPABICHWH, OCHOBHBIC TOHSTHS U
JOTHKa Tpolecca MOTHBAUWH, (aKTopel (OPMHUPOBAHUS MOTHBOB TPYyJa; HCIOIB30BAHHE
MOTHUBAIMM B IPAKTHKE MEHEIKMEHTa; (aKkTOpbl A(PPEKTUBHOCTH MOTHBALMU; COBPEMEHHBIE
KOHLIENIMK MoTuBanuu. ['pynmoBas AMHAMUKAa W KOHQUIMKTBI: POJIb TPYHIBl B TOBEACHUU U
NeSITeIbHOCTH 4YeJIOBEKa, (POPMHUPOBAHUE TPYMI, B3aUMOJCHCTBUS B IpyMNIe M B OpraHU3alUH;
BO3HUKHOBEHUE, POSIBIICHUE U PA3HOBUIHOCTH KOH(INKTOB, BINUSHUE KOH(IUKTOB Ha YIIPaBICHHE.

Monayab 3. OCHOBBI MApPKeTHHIA.

3.1 Mapkemunez Kak cucmema ynpaeneHus, pezyaiupoeanus u uzyyenus poinka. llonsarue
MapKETHHTa, MTPOUCXOXKIACHUE U CYIIHOCTh MapKETHHTa, e MapkeTuHra. OCHOBHBIC TPU3HAKU
MapKETUHTOBOTO CTWJIS ynpasieHus. Konmnemumu wmapketwHra. OCHOBHBIC BHJIBI MapKETHHTA.
MapkeTuHroBas cpena.

3.2 Komnaekc mapkemunza. OcnogHnvle mapkemunzogvle uncmpymenmaolt. Conepxanue u
npolecc ympasieHHs MapkeTHMHroM. OcHOBHble (yHKIMM MapkeTuHra. ToBapHasi, L€eHOBasd,
cOBITOBas MU KOMMYHHMKAIlMOHHAs NOJUTUKU (GupMbl. ToBapHble cTpaTteruu. Pa3zpaboTka HOBBIX
TOBApPOB.



4. O0bem y4eOHOH TUCHHUIJIMHBI

Ob6bveMm
Buabl yueOHol padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax

OO0mast TpyA0EMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIAHY 2,0 72
AYyIUTOPHBbIE 3aHATHUS: 0,88 32
Jlexumnm (Jlek) 0,44 16
Jlaboparopusie paboTs (JIab) - -

[Ipaktuueckue 3anstus (113) 0,44 16
CamocrositesibHas padora (CP): 1,12 40
CamocTosATeTbHOE U3YYCHHE PA3/ICIIOB AUCITUTUTHHBI 1,12 40

Bupa konTposs: 3auer




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«OCHOBBI TEXHHYECKOI'0 peryJIMpoBaHusi U ynpasJjeHue kayecrsom» (b1.B./[B.1.2)

1. Heap AUCHUILUIMHBI — HAYYUTh CTYJEHTOB IMPHUMEHATH KOHTPOJIbHO-U3MEPUTEIBHYIO U
UCIIBITATENIbHYI0 TEXHUKY, METOJaM M CpEACTBAM TEXHHYECKOTO pEeryJIMpOBaHUs, METOJaM
KOHTPOJISI KAUe€CTBA BBIMTYCKAEMOU MPOAYKIUU , COBPEMEHHBIM CUCTEMAaM YIIPABJICHUSI KAU€CTBOM.

[enu Kypca 10CTUraroTCs ¢ HTOMOIIBIO:

. 03HAaKOMJICHHUS C BUJIaMH HOPMATUBHBIX IOKYMEHTOB,;

. M3y4YEeHHUS HOPMATUBHOM M 3aKOHOJATEIbHON 0a3bl TEXHUYECKOTO PEryIHpPOBaHUS U
yIIpaBJI€HUS KaU€CTBOM;

J 03HAKOMJICHUS C SIUHHUIIAMHA (U3MUYECKUX BEITUYHH, TOCYJapCTBEHHBIMH dTAIOHAMH
METOJAMH U CPECTBAMHU ITOBEPKH CPEICTBAMH U3MEPEHUS;

J pa3paboTku crnocoOOB BbIpaKEHHsT M (OPMBI TNPEICTaBICHUS PE3yJIbTATOB
W3MEPEHHI, METOMKH BBIMOJHEHUS U3MEPEHHUI;

J 03HAKOMJICHUS ¢ hOpMaMu TIOTBEPKICHUS COOTBETCTBHSI.

2. B pe3yabTaTe U3yuyeHHs IMCHUIUIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JTOJIKEH:

Obnadamse CIETYIONIMMA KOMIIECTCHITHSIMHE:

- BJIAJICHWEM TMOHUMAaHMs CYIIHOCTU U 3HAYeHHUsS MH(POPMAIMU B PAa3BUTUU COBPEMEHHOIO
MH(GOPMALIMOHHOTO OOIIECTBa, OCO3HAHUS OMACHOCTH M YIpO3bl, BOZHUKAIOIIKUX B 3TOM IpoIiecce,
CIIOCOOHOCTBIO COOMIOAATh OCHOBHBIE TpeOOBaHUS MH(OPMAIIMOHHONW 0E€30MacCHOCTH, B TOM YHCIIe
3alUThl TocynapcTBeHHon TaiiHbl (OITK-4);

- TOTOBHOCTBIO UCIOJIb30BAaTh HOPMATUBHBIEC IOKYMEHTHI [0 Ka4eCTBY, CTAHAAPTU3ALMHU U
cepTuUKay MPOIYKTOB W U3JCIUN, DIEMEHTHl 3KOHOMHUYECKOTO aHaln3a B MPAKTUYECKOM
nesirenbaocTH (TTK-3);

- CIIOCOOHOCTH NMPOBOJUTH aHAIM3 ChIPbsl, MATEPUAIOB TOTOBOM MPOYyKIUHU, OCYLIECTBIISAThH
oreHKy pe3ynbTaroB ananausa (ITK-10);

- TOTOBHOCTBHIO M3y4aTh HAyYHO-TEXHHUYECKYI0 HH(OpMAIMIO, OTEUECTBEHHBIH U
3apyOeXKHBIi OIBIT M0 Tematuke ucciaenoanus (ITK-20).

3uams.

- 3aKOHOJATENIbHbIE M HOPMATHUBHO TIPABOBBIE AaKThl, METOAUYECKHE MaTepHallbl IO
TEXHUYECKOMY PEryJIMPOBaHUIO;

- NEPCIEKTUBBl TEXHUYECKOI'O Pa3BUTHUS M OCOOCHHOCTH JEATEIBHOCTH OpraHHU3aluil,
KOMIIETEHTHBIX Ha 3aKOHO/1aTeIbHO-TIPaBOBOI OCHOBE B 00JIACTH TEXHUYECKOTO PETYIMPOBAHMUS;

- OCHOBBI TEXHHUUYECKOT'O PEryJNPOBaHUS.

Ymemy:

- IPUMEHSTh METOJbl M IPUHLIUIIBI CTAaHAAPTU3ALUH MIPH Pa3pabOTKe CTAaHAAPTOB U IPYTHX
HOPMATHUBHBIX JOKYMEHTOB;

-  TOpPOBOJAUTH TMOATBEPKACHHE COOTBETCTBHS MPOIYKLUMH, MPOLECCOB U  YCIYyT
PEIbSIBISIEMBIM TPEOOBAHUSM;

- IPUMEHSTh METOJIbI KOHTPOJIS ¥ YIIPABJICHUS KAUECTBOM;

- AaHAJIM3UPOBATH JIAHHBIE O KAYECTBE MPOIYKIIMU U OTPEIEIATh IPUUUHBI Opaka;

- UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH ISl TUTAHUPOBAHUS U MPOBEACHUS paboT 1Mo
TEXHUYECKOMY PEryJINPOBAHUIO.

Braoemy:

- HaBbIKAMHU KCII0JIb30BaHUSI OCHOBHBIX MHCTPYMEHTOB YNPABIICHUS KAUECTBOM;



- HaBbIKaMU O(OPMIIEHHS pPE3YyJbTAaTOB HCHBITAHUNH M MPHUHATHS COOTBETCTBYIOLIMX
pELICHUI;

- HaBbIKaMU O(OPMIICHHSI HOPMATUBHO-TEXHUYECKON JOKYMEHTAITUH.

3. KpaTkoe coep:kanue JUCUUIIHHBI

[Iporpamma cocTOUT U3 2-X MOJYJICH.

MOJYJIb 1.

1.1 Benenmue. 3akoH P® «O TeXHMYeCKOM pery;iupoBaHHI».

Mepbl  TEXHHYECKOTO  pEryJMpOBaHMs, OCHOBaHHBIE Ha  3aKOHOJATEIBCTBE 00
OTBETCTBEHHOCTH 32 Ka4eCTBO U 0€30MaCHOCTH MOCTaBIAEMON MPOAYKINHU («3aKOH O 3allUTe MpaB
OTpeOuTENCH»).

1.2 HeoTBpaTHMOCTh OTBETCTBEHHOCTH H3rOTOBUTEJII M OPraHuU3aluM B Ienu
«M3rOTOBUTEIb- MPOaBell- OTPeOUTETb).

HenobpokauectBennass mpoaykuusi. MckaxkenHas uHpopMmamus O  (aKTHUYECKHX
XapakTepucTukax npoaykuuu. PanscuduuupoBanHas npoaykius. OTBETCTBEHHOCTh MPOAABIA U
W3TOTOBUTEIIS.

1.3 Jloka3aTeibCTBO J0OPOKAYECTBEHHOCTH pPean3yeMoil MPOAYKIIUM U3TOTOBUTEJIEM.
CBs3b Me:K1Yy HAIM4YMeEM Je(eKTa U BeJTHYMHON yuiepoa.

KadectBeHHast mpotyKIusi-yciaoBUe BbDKUBaHUS ()UPM B KOHKYPEHTHOM O0phOeE.

1.4. Texnuyeckoe peryJupoBaHHe, OCYLIeCTBJsieMOe TOCYAapcTBOM B 00JaCTH
0e3onmacHocTH MPOAYKTOB. TexHHUYecKHE perjiaMeHThl M OLIEHKA COOTBETCTBHSI.

Bunsl texnuuyeckux perigamenToB. CoaepkaHMe TEXHMYECKHX perjaMeHToB. [IpaBumia
MOCTPOCHUSI.

1.5. ®opMbI TEXHHYECKOTO PeryJIMpoOBaHMS.

[ToarBepskieHNE COOTBETCTBUS, TOCYIAPCTBEHHBIA KOHTPOJIb, HAJ30pP.

1.6. AkkpenuTanus Kak (popMa rocyiapcTBeHHOr0 TEXHUYECKOT0 PeryJiMpoBaHus.

Henn w npuHOUOBI aKKpeAUTAUUU. AKKpEAWTallMs OpPraHoB IO cepTUGUKALUU U
UCHIBITATENbHBIX JabopaTtopuil. CepTuduKalOHHbIE UCTIBITAHUS NIPU aKKpeAUTaluu. 3apyOexHas
AKKpeTUTAIIHSL.

1.7. Mepbl, npeaycMaTpHUBAIOIHe HCMOJb30BaHHE AO00POBOJIBHBIX CTAHIAPTOB H
J00pPOBOJILHOM CepTU(PUKALMH.

KauectBo. Baenpenne cuctem kauectsa. O0ydeHre u ”HGOPMUPOBAHKE TOTPEOUTETICH.

1.8. lIpunuunsl 1 GopMbl NOATBEPKIAEHUSI COOTBETCTBHA. CXeMBI.

MOAVJIb 2

2.1 MeToauyeckne OCHOBBI YIIPaBJIeHUs] KAYeCTBOM.

Cramuu >KU3HEHHOTO [UKJIA NPOAYKIMHU. MeETonbl OLEHKHM KadecTBa MPOIYKIIUU.
Cranpmaptuzanusi B YIpaBlICeHHM KadecTBOM - MexayHaponusle cranaaptel cepun  9000.
3apyOeKHBII U OTEYECTBEHHBIN OIBIT YIIPABJICHUS Kau€CTBOM.

Konnenmus «Bceobiiero ynpapieHus: Ka4eCTBOM.

MeTtponoruueckoe obecrieueHrne KauecTBa MpoyKIuH.

2.2/IuneH3npoBaHue. AKKpeIuTalusl.

3aKOH O JIMIEH3UPOBAHUH.

2.3 CepTuduUKanus KaK NpoueaAypa NoATBeP:KIeHHS COOTBETCTBHSI.

2.4 llpuHuunbl 1 GOopMbI MOATBEP:KIEHUSI COOTBETCTBHS.

2.5 Cxembl cepTH(PUKANNH U IeKJIAPUPOBAHUS .

Onucanne cxem neknapupoBanus (11-71). 1 cepTuUKAIUN.



2.6

Jo0poBoJibHOE

MOATBEPKIACHUE

COOTBETCTBHUA.

JKCnopTHpyeMasi

HMIIOPTHPYeMasi NPOAYKIHS, NOJJIesKAIast 003aTeJIbHOMY IOATBEPKICHUIO COOTBETCTBHS.
VYcnoBust BBO3a Ha Tepputopuro Poccum mponykimuM, moaiexaiieid o00s3aTelbHOMY

MMOATBEPIKACHUIO COOTBECTCTBUA.

4. O0beM yueOHOH TUCIIHIJIMHBI

Hu

O6bem
Buabl yueOHol padoThI B 3auetHbIX B akanewm.
eIMHULIAX yacax
O01as Tpya0eMKOCTb JMCHUILIHHBI N0 Y4€0HOMY IIAHY 2,0 72
AyAUTOpPHBbIE 3aHATHS: 0,88 32
Jlexuuu (Jlek) 0,44 16
Jla6opaTtopusie padoTs (JIad) - -
[Tpaktuueckue 3ausatus (113) 0,44 16
CamocrositesibHas padora (CP): 1,12 40
PacuetHo-rpaduueckue padboTb - -
[TonroroBka K KOHTPOJIBHBIM paboTam 10 10
Kypcosast pabota - -
Jpyrue BUIbI cCaMOCTOSATEILHON pabOThI 30 30

Buna konTpoOJIs: 3auer




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Bpruncanrenbnass Mmatrematuka» (b1.B./1B.2.1)

1. lleab AMCUMIJIMHBI — HAYYUTHh CTYJCHTOB TEOPETUYECKUM 3HAHUSM M MPAKTUYECKUM
YMEHHUSIM M HaBBIKAM HCIIOIB30BAHHS COBPEMEHHBIX MATEMATHUYECKUX METOAOB C MPUMEHEHHEM
nakera Marematudeckux nporpamMm MATLAB nns  pemeHus mumpokoro Kpyra 3agad
BBIUHCIUTEILHOM MaTEMaTHKH.

Lenpto HacTOslIero Kypca sBIsETCS OOydY€HHUE CIIyllaTeledl COBPEMEHHBIM METOJaM
pacyeToB, pacueTHBIX HCCJIEIOBAaHUM, aHAINW3a, ONTUMU3ALNUU MPOIECCOB MHXKEHEPHBIX 3aJad C
WCIIOJIb30BAaHUEM ITaKeTa MaTemMaTudeckux nporpamm MATLAB.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmme dakajaBpuara
HOJIKeH:

Obnadoams crenyroMUMA KOMIETEHIIHSIMHE:

- CIIOCOOHOCTBIO TPOBOJUTH AaHANU3 CHIPbs, MaTepUaIOB U TOTOBOW MPOIYKIIHH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanm3a (I[1K-10);

- CIOCOOHOCTBIO TJIAHUPOBATh W TMPOBOAUTH (PU3MUECKHE U XUMHUYECKHUE SKCIICPUMEHTHI,
MPOBOJIUTE 00pabOTKY WX pe3yJIbTaTOB U OIEHWBATh TMOTPEIIHOCTH, BBIABUTATh THUIOTE3BI U
YCTaHABIIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MaTeMaTUYeCKOro aHaliu3a H
MO/JICITMPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO Hecieaoanus (ITK-16).

3uams:

- (U3UKO-XMMUYECKHE M XUMHUKO-TEXHOJIOTUYECKHE 3aKOHOMEPHOCTH MPOTEKaHUs
MIPOLIECCOB M3MEHEHHUsI arperaTHoro COCTOSIHUSL Mapo(ra3o)->KUAKOCTHBIX CHUCTEM, PEAKTOPHBIX
MPOLIECCOB U OCHOBHBIX MPOIIECCOB pa3/IeICHUs] XUMUYECKOU TEXHOJIOTHH;

- METO/BI U AJITOPUTMBI KOMITBIOTEPHOTO MOJICTUPOBAHMSI OCHOBHBIX IMPOIIECCOB XUMUYECKON
TEXHOJIOTHH U TEXHOJIOTHYECKUX CXEM XUMUYECKUX TIPOU3BOJICTB,;

- TPUHLUIBI TPUMEHEHHUS METOJOJIOTUH KOMITBIOTEPHOTO MOJCIHPOBAHUS XUMHUKO-
TEXHOJIOTMYECKHX MPOIECCOB MPU aBTOMATU3MPOBAHHOM MPOEKTUPOBAHWU K KOMIIBIOTEPHOM
yOpaBI€HUU XUMUYECKUMHU MPOU3BOICTBAMHU.

Ymemo:

- pemaTh 3aJa4d KOMIIBIOTEPHOTO MOJEIMPOBAHHUS MPOIECCOB Mapo(raso)->KUIKOCTHBIX
paBHOBECH, aOCOPOIMH, AUCTUIUIAINU, PEKTHPUKAIIUU U KUAKOCTHON SKCTPAKIINU;

- MPUMEHSTH TOJYYCHHBIC 3HAHUS MPU PEHICHUH MPAKTUYECKHX 3a7a4 KOMIBIOTEPHOTO
MOJICIUPOBAHUS OCHOBHBIX TMPOIIECCOB XUMUYECKOW TEXHOJOTHU M TEXHOJOTUYECKHX CXEM
XUMUYECKHUX TTPOU3BOICTB.

Braoemy:

- METOJIaMU NPUMEHEHHsI CTaHAAPTHBIX NMakeToB npukiaaHbix nporpamm (I1IIIT) u makeros
monenupytommx nporpamm (IIMII) ans MozenupoBaHHS OCHOBHBIX MPOLIECCOB XUMHUYECKOU
TEXHOJOTHH U TEXHOJIOTHUYECKUX CXEM XMMHUYECKUX MPOU3BOJICTB.

3. KpaTkoe coaepixaHue TUCHMILIMHBI

Beeaenne. Llenu u 3agaun kypca. KpaTkuil HCTOpUUECKHI OUEPK Pa3BUTHUS OTEUECTBEHHOU
U 3apyOeKHOW BBIYUCIUTEIHHOW MareMaTukd. OCHOBHBIC 3Tallbl Pa3padOTKH W peallu3aiuu
AJITOPUTMOB Ha KOMIIBIOTEPAX.

Moayas 1. BpruucaurtenbHass MaTtemMaTHka. (OCHOBHBIe JTambl: pa3spadoTka H
peajmn3anusi aIropuTMOB Ha KommnbloTepax. Cucrema komnbTepHoii MmatemaTuku (CKM)
MATLAB nas pemenusi 3a1a4 BbIYUCIUTEIBLHON MaTeMAaTUKH.

Tema 1.1. Cozoanue M-npoecpamm u ocnosuvie onepamopol M-s3vika npocpammuposanus
MATLAB. Bapuaumuer cmpyxmypui npoepamm na MATLAB.



- Opranwuzarus pabouero croina DesktopLayout;

- OcunoBHele oneparu B CommandWindow;

- OcHoBHbIe oneparuu B Editor;

- JIuHeliHO OpraHnU30BaHHAs IPOTPaMMa (aJIrOpUTM);

- BeTBneHus ¢ OAHMM YCIIOBHEM, HECKOJBKUMH YCJIOBUSIMH, BJIOXKEHHBIC, CO CITHCKOM
ycnoswid. if, switch; noruueckue onepamuu and, or, not;

- Ukl CO CYETYMKOM, C MPEIYCAOBHEM, C MOCTYCIOBHEM, C MPEPHIBAHUEM IOJHBIM U
NpepbIBaHHEM YaCTUYHBIM, C 3aJJaHHBIM IIAarOM CYETYHKA, C OTACIBHBIM OTCUETOM HTepanuii; for,
while, break, continue; ¢ Bei30BOM (hyHKIHIA; ¢ quamorom ¢ moias3oBateaem B CommandWindow u B
CHEIHATbHBIX JTUATOTOBBIX OKHAX;

Tema 1.2 Cmanoapmmuvie u necmanoapmuvie @yuxyuu M-sazvika npoepammuposanus u
ocnosHule peuwiamenu (Solvers) MATLAB.

- ®yHkmu ¢ rpaduIeckuM BeIBOOM pe3ynbTaTtoB; plot, subplot, surf, mesh, polar;

- OyHKIMU C YUCIOBBIM BBIBOIOM pe3yiibTatoB B CommandWindow;

- OYHKINY C 3aMKCHI0 PE3YJIHTATOB B (aili;

- OyHKINH, BIIOKEHHBIC B TJIABHYIO (PYHKIIHIO;

- OYHKINY C IEPEMEHHBIM YUCIIOM apTyMEHTOB;

- OyHKINH, BBI3BIBAIOIINE IPYTYIO QYHKIIHMIO, UMsI KOTOPOH TepeIaHo KaK apryMeHT.

Monayab 2. Bexktopsl 1 marpunbl. CucTeMa JHHEHHBIX ajJredpanyecKux ypaBHeHMit
(CJIAY).

Tema 2.1. Obpamunas mampuya. Ymuodcenue mampuy.

- Oneparop inv;

- Omneparopsi strcat, int2str, numa2str;

- Onepatopsl length, min, max, mean, sort;

- Oneparopsi dot, tril, triu, eye, zeros, ones, diag;

- Omneparopsi rand, linspace, logspace, repmat;

- Oneparopsi Size, det, trace, norm.

Tema 2.2. Memoo I'aycca. Memoo npocmuix umepayuii.

- Omnepatopst linsolve, rank, eig.

Tema 2.3. Obycnosrennocmo cucmemvl. Hucio 00yciosneHHocmu.

- Oneparopsi cond, rcond.

Moayas 3. O0padoTka pe3yJbTAaTOB HM3MepeHHsl OAHOI Bean4yuHbl. [Ipudamxenune
byHKkuun

Tema 3.1. Kpumepuii Cmovrodenma.

- Oneparopsi polyfit, polyval.
Tema 3.2. Annpoxcumayusi.

- Omeparop Isqcurvefit
Tema 3.3. Humepnonayus.

- Oneparopsi interpl, linear, spline, nearest.
Mopayasb 4. UncieHHOe HHTETPUPOBAHHE
Tema 4.1. Memoowl npsamoy2oibHuKo8

- OnepaTopsl SUM, mean.
Tema 4.2. Memoow: mpaneyuti



- Onieparop trapz.
Tema 4.3. Memoo Cumncona

- Onepatop quad, int.
Tema 4.4. Memoo Hviomona-Komeca 8 nopsioka

- Omnepatop quads.
Moayasb 5. YpaBHeHHE ¢ OTHUM HENM3BECTHBIM
Tema 5.1. Memoo Oenenus nononam

- Oneparops conv, deconv, polyval, polyder.
Tema 5.2. Memoo kacamenvHblx

- Oniepatopsl roots, poly, fzero.
MoayJnb 6. Cuctema HeJIMHEHHBIX YPaBHEHUI
Tema 6.1. Memoo Hviomona-Paghcona

- Oneparopsi solve, diff, subs.
Tema 6.2. Memoo npocmuix umepayuii.

- Oneparopst simplify, collect, pretty.
Mopayab 7. OnHoMepHasi ONITUMHU3ALUS
Tema 7.1 Memoowl 00HOMepHOU onmuMu3ayuu

- Omnepatopst fminbnd.
MoayJb 8. MHoroMepHasi ONTUMH3ALMS
Tema 8.1 Memoowl mHo2oMepHOU OnMUMU3AYUU

- Oneparopst fminsearch, linprog, fmincon.
Moayas 9. ludgdepeHnuanbHbie ypaBHEHUS
Tema 9.1 Memoowl pewenus oughghepenyuanbHbix ypagHeHu.

- Oneparopsi dsolve, diff.
3akiiioueHne. 3aKIIOUUTENbHAS JISKIHS 110 MOABECHUIO0 UTOTOB Kypca.
4. O0bem y4eOHOH TUCHHIJIMHBI

Ob6beMm
Buabi yueOHol padoThI B 3ayeTHBIX B akanem.
eIMHULIAX gacax
Oo0mast TpyA0€MKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaHy 3,0 108
AYyIUTOPHBbIE 3aHATHUS: 0,88 32
Jlexumm (Jlek) - -
Jlaboparopusie paboTs (JIab) 0,88 32
[Ipaktuueckue 3anstus (113) - -
CamocrositesibHas padora (CP): 2,12 76
[ToaroToBka K 1a00paTOpPHBIM paboTam 1,06 38
CamocTosTenbHOE U3yUYEHHE PA3/Ie0B JUCITUIUIMHBI 1,06 38
Buna konTpoJIs: 3auer - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Anckpernas matematuka» (b1.B./1B.2.2)

1. Heab aMcHUNIMHBI — (QOPMHUpPOBAHHE y CTYJEHTOB CHUCTEMBI OCHOBHBIX TOHSATHUH,
UCIIOJIB3YEMBIX JJIi TOCTPOCHHUS BaXKHEHIIMX MaTEeMaTUYECKUX MOJENEH, U MaTeMaTH4YECKUX
METOJIOB JIJIsl ONIMCAHUS PA3JINYHBIX POLIECCOB.

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4alOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JTOJIKEH:

Obnadamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTHIO TPOBOJAUTH AaHANU3 ChIpbs, MaTepuaioB U TOTOBOW MPOIYKIIHUH,
OCYIIECTBIIATH OICHKY pe3yabTaToB ananmu3a (ITK-10);

- CIOCOOHOCTHIO TUNIAHUPOBATH U MPOBOIAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAUTHE 00paOOTKY HMX pPE3yJNbTaTOB M OIEHUBATh IOTPEIIHOCTH, BBIIBUraTh THUIIOTE3Bl U
YCTAaHABIIMBATh TPAHULBI WX MNPUMEHEHHUS, NMPUMEHSITh METOAbl MAaTEeMaTHYECKOTO aHalu3a M
MO/JICJIMPOBAHHSI, TCOPETUICCKOTO M IKCIIEpUMEHTaIbHOTO uccinenoanus (I1K-16).

3namo:

- OCHOBHBIE NOHSTHUS WU METOJbl JHUCKPETHOW MaTeMaTHKH, MaTeMAaTUYECKUX METO/I0B
penieHus npodeccuoHalbHbIX 3a1a4.

Ymemn:

- IPUMEHATh MAaTEeMaTUYECKUE METOABI IIPU PEIICHUHU TUIIOBBIX MPO(ECCHOHATBHBIX 3aau.

Braoemy:

- METO/IaMHU MOCTPOSHHSI MaTeMaTHYECKOM MOJIETH THIOBBIX MPO(PECCUOHATIBHBIX 33134 U
coJiepKaTeIbHON MHTEPIIPETALUU TIOJYyUYEHHBIX PE3yJIbTaTOB.

3. KpaTkoe coep:kanue AMCUUIIHHBI

BBenenue.

Ponpb nuckpeTHol MaTeMaTHKU pU pa3pabOTKe U AKCIUTyaTallul XUMUKO-TEXHOJIOTUYECKUX
CHUCTEM.

DJIeMeHTBI TEOPMH MHOKECTB M ajiredpanyecKkne CTPYKTypbl.

BBeneHnue B TUCKpPETHYIO MaTeMaTuky. Poib JUCKpEeTHON MaTeMaTHKU MpU pa3paboTke u
IKCITyaTalliid XUMHKO-TEXHOJIOTHUECKUX CUCTEeM. MHOXeCTBa, OTHOLICHUS U (QYyHKIUU. 3aqaHue
MHOXECTB M OCYIIECTBIIEHHE omepanuii Haax HUMU. CriocoObl 3amanus. Onepauuu o0beInHEHHS,
NIEPECEUECHMS], PA3HOCTH, AOIIOJIHEHUS U IEKapTOBA IPOU3BEIEHUSA. AKCHOMAaTHKA TEOPUU MHOKECTB.
Anre6pa Kanropa. MuHumuzanus mnpenacraBieHuil MHoxecTB. [luarpammel Oilnepa-Benna.
bunapueie otHomeHus. CrocoObl 3amaHusi OwWHaApHBIX oTHomeHuid. CBoiicTBa OMHAPHBIX
oTHomeHnuW. PazOuenmsi. OTHOIIEHUST DKBUBAJICHTHOCTH W Topsiaka. [IpemcraBieHue N-apHBIX
OTHOIEHWW OwHapHBIMH. AjnreOpa orHomeHuil. dyukiuu. MHBEKIUSA, CIOPHEKIHUS U OUEKIIHS.
AnrebGpanueckue cTpykTypbl. [lomyrpynmel. Monounsl. ['pynmer. [loarpymmer. [{uknudeckue
rpynnbl.  ['pynmel  mofactaHoBok. M3omopdusm rpynm. CMmexHbIE KIAacChl MO  MOJATPYTIIE.
Hopmanbnueie nenurenu. @axrop-rpynmnsl. Komibla: onpenenenus, cBoicTBa, npumepsl. [loss.

JyeMeHTHI Teopuu rpagdos.

I'padppr. 3amanme wu xapakrepuctuku rpadoB. Buaer rpados. [loarpadsr. Marpuis
CMEXHOCTH M MHIUJeHTHOcTU. Ctenenu BepmnH. Mapupytsl Llenu. Hukinel. PaccrosiHue mexay
BepiirHaMu. Jluamerp u paauyc rpada. YHapHble 1 OnHapHbIE onepaiuu Haja rpadamu. JJononHenue
rpada. YnaneHue u goOaBiIeHWE BEpIIMH. YaajleHue W gobasiieHne pedep. OTOXACCTBICHUE
BepiinH. Pacmiernnmenue BepmuH. OOweaunenue rpados. Ilepeceuenue rpadoB. KommoHeHTHI
cBs3HOCTU. MocTel. Bepnnanaast u pebepHas cBI3HOCTh. CBSI3HOCTh OPHEHTHPOBAHHBIX T'PadoB.
ANTOPUTM  BBIYMCIIEHHMS  CBSI3HOCTU. BHyTpeHHsis  ycToiuMBOCTh. BepumHHOoe — uwmcio



HE3aBUCUMOCTH. PebGepHoe umciio He3aBUCMMOCTH. BepmmHHOe W pedepHOE MOKpHITHE Tpada.
Bremnsist ycroiunBocTh. BepmmHHOe M peOepHOE YHMCIO BHENTHEH ycrodumBoCcTH. L[[UKibl u
pa3pes3bl. DinepoBbl MUKIBL. ['aMUIbTOHOBBI LUKIBL. [lmaHapHOCTh M ykiagka rpadoB. ['panu
wiockoro rpada. Packpacka rpadoB. Xpomatuueckoe yucio. ['umnoresa yeToipex kpacok. JlepeBbs.
Omnpenenenuns. CorictBa. Teopema Konu. @ynaamenTanbHas cucteMa HMKI0B. OCTOB HAUMEHBILIETO
Beca. YIOpsAIOUEHHbIE AepeBbsi. buHapHble nepeBbs. JlepeBbsi COPTUPOBKU. AJTOPUTM IOUCKA B
JIEpEBE COPTUPOBKH.

byaeBsl pyHKIUH.

Anrebpa nmoruku. byneBbl pynkiuu. CrocoOwl 3amanus. byneBsl GyHKIMM OHON U JABYX
MepeMEHHbIX U uX cBorcTBa. Dopmysibl OyieBoil anre6psl. OCHOBHBIE 3aKOHBI OyJIEBOW anreOphI.
OKBUBaICHTHOCTh (Gopmyn. [lpuniun aBoiicTtBeHHOCTH. CoOBEpIIeHHbIE TUIBIOHKTUBHBIE U
COBEpIICHHBIE KOHBIOHKTHUBHBIE HOpMaNIbHbIE (DOpMBI. CHCTEMBI 37IEMEHTAPHBIX OYJEBBIX (PYHKITHIHA.
OYHKIIMOHATBHO MOJHBIE CUCTEMBI JIEMEHTAPHBIX OyJieBbIX QYyHKIHH. [IpuMepsl pyHKIIMOHATHHO
NOJHBIX 0a3ucoB. Baxuelmme 3aMKHYThle Kiacchl. Teopema 0 (DyHKIIMOHAJIBHOW IIOJHOTE.
Munumuzanus OyneBbix (yHknuid. CokpalieHHas, TYMHKOBass W MHUHUMajbHas (opmbl. KapTer
Kapno. Meton couerannsa wnHaekcoB u  Meron KyaiiHa. MuHMMM3anusg KOHBIOHKTHBHBIX
HOpMaJIbHBIX (popMm. OO30p TPHIIOKEHUN NUCKpPETHOW MaTeMaTuku. Pa3paborka sddexTuBHOTO
MaTEeMaTHYeCKOr o, MPOrpaMMHOI0, HHPOPMAIIMOHHOTO U TEXHUYECKOTO OOecreyeHus Ha OCHOBE
METO/I0B IUCKPETHOM MAaTEMAaTUKH.

Hcuucnenue BbICKa3bIBAHMH.

BBenenue B maTemaTuyeckyro JIOTMKY. KpaTkue cBeneHUs U3 UCTOPUH MaTEMaTUYECKOU
noruku. Poib MaTeMaTHUECKOM JTOTHKH MPHU pa3pabOTKe U IKCILTyaTallud XUMUKO-TEXHOJIOTUIECKIX
cucreM. DopmanbHbIe aKCHOMaTHYecKue cUcTeMbl. CHMBOJIBI, BBIPAKEHUS, (HOPMYIIBI, aKCHOMBI.
[IpaBuio BbIBOJA, HEMOCPEACTBEHHOE CIIEACTBHE, BBIBOJ, TeopeMa. Jloruka BbICKa3bIBaHHI.
Jlornueckwuii BeIBOI. AkcrnoMmsl. [Ipasumo modusponens. Teopema aeayKIKUU U IPABUJIO CHILIOTH3MA.
[TomHoTta W HempoTuBOpeuMBOCTh. HezaBucuMocTh akchoM. PaspemmmocTts Teopuu. [pyrue
akcuomatuzanuu. IIpoBepka BBIBOAMMOCTH C TOMOIIBIO HCTHHHOCTHBIX Tabmuil. CeKkBeHLUU
['enuena. Mogens mupoB Kpunke. Meton pesomtoruii Poouncona. Meroa knay3 Bonra. O6paTHbIit
MeTo]1 MacnoBa (01aronpusiTHeIX HAOOPOB).

Hcunciienne npeAnKaToB U HEYeTKAas JOTHKA.

Jloruka npeaukaToB. ABTOMAaTH3AIUs JJOTHYECKOro BeiBoIa. [lepemeHHbIe, (DyHKITUU, TEPMBI,
NpeINKaThl, KBaHTOPBL, Gopmyisl. OOmacte neiictBus kBaHTOpa. CBOOOJHBIE W CBS3aHHBIC
nepeMeHHble. MHTepnperanny, paBHOCWIBHOCTh. Pacrno3HaBanue oOuie3HaunmocTtd. I[IpoGiema
pa3pemmMocTd. AKCHOMBI M IpaBWJa BBIBOJA HMCUMCIEHUs MpEAuKaToB. TeopeMa OeqyKUuu.
HenpoTtuBopeunBocTh U MosHOTa. BhiHeceHHe KBaHTOPOB U MpelBapeHHas HOpMasibHas (opma.
CkynemoBckue cTaHaapTHble (opMbl. OpOpaHOBCKMII yYHHBEpCYM U Teopema OJpOpaHa.
[ToncranoBka u yHubUKanus. Metoa pe3oyonuii U ero nonHota. CTpaTerud MeToJa Pe3OTIOIHA.
Ju3bronkTel XopHa. [IpuHnmn torndeckoro nporpammupoBanus. Hedetkue MHOxkecTBa. Heuerkas
noruka. [losiBnenue u cytb HeueTKoCTH. Dopmannzanus HeueTKOCTH. DYHKINS PUHAICKHOCTH.
Jlunrsuctuyeckas nepemeHHasd. Onepainuu HaJl HEYETKUMU MHOKecTBaMu. Heuerkas apudmeruka.
Mertons! nedazzuduranuu. Heuetkne otHomenus. CTaHIapTHBIE HEYETKHE JIOTHUECKUE OMIEPaAIUH.
Heuerkuii BbiBOA. CTENEHM HCTUHHOCTH M CTENEHHM YBEpeHHOCTH. HeweTkuil anajmor merojna
PE30JTIOLIUN.

Koneunsbie aBTomaThl, MamuHbl ThiopuHra-Ilocra, ¢j10:KHOCTH BHIYHCICHU .

DOnemMeHTBl Teopuu aBToMaToB. [loHSATHE aBTOMaTHOrO mMpeoOpa3oBaHus HH(OpPMALMHU U
KOHe4yHoro aBromata. CrocoObl 3aaHusi aBTomMaToB. ABToMaThl Munu u Mypa. [Iporpammuas u



amnmapaTHas peajau3alys aBTOMAaTOB. DKBHBAJIEHTHOCTh M MHUHHMMM3allds aBTOMATOB. MalivHbI
Triopunra-Ilocra. ®@opmanuzanusi NOHATHS aNrOpUTMa U (QOpMalbHBIE MOJEIN arOPUTMOB.
Mamwuna TrropuHra: onpeaeneHus, CBOMCTBa, rpadsl nepexoaos. Mammna [Tocta. [Iporpammer s
mammH. [IpobGnema pacmnosnaBanus. [IpoGnema OCTaHOBKH. ANTOPUTMUYECKH HEpa3pelIuMbie
npo6aembl. CI0XKHOCTh aNrOpUTMOB. Mephl CIIOKHOCTH. BpemMeHHass U eMKOCTHasi CIO0XKHOCTb.
ACHUMIITOTUYECKAS CIOXKHOCTb, NOPSAZOK CII0)KHOCTH, CJIOKHOCTb B CPEJHEM M B XYAILIEM CiIydae.
Tpyanopaszpemumsle 3anaun. HenerepmunupoBannast MammHa Teropunra. Kmacesr P u NP. NP-
nosiHbie 3a1a9d. NP-momHOTa MpoOIeMBbl BRITOTHUMOCTH (POPMYJIT JIOTHKH BBICKa3biBaHUH. O030p
MIPUJIOKEHU MaTEMaTHYEeCKOM JTOruku. HampaBiieHus: MCONb30BaHMs alapara MaTeMaTHYeCKOM
JIOTUKU B 3a/ayax npaktuueckoi mHpopmatuku. Crenudukanus U BepUPUKALUsS MPOrpaMMHO-
amnmapaTHBIX MPOEKTOB, JOTHYECKOEe MPOrpaMMHUPOBAHKE, TOCTPOCHUE OHTOJIOTUH, SA3bIKA OOIIEHHUS
MHTEJUIEKTYaJIbHBIX ar€HTOB.
4. O0beM yueOHOH TUCIIHNJIMHBI

O6bem
Buabl yueOHoii padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax
OO6masi Tpy10eMKOCTh TUCIUIIJIUHBI M0 Y4e0HOMY MJIAHY 3,0 108
AyIuTOPHBIE 3aHITHS: 0,88 32

Jlexuuu (Jlek) - -

Jlaboparopusie padoTs (JIab) 0,88 32

[Tpaktuyeckue 3ansatus (I13) - -

CamocrositesibHas padora (CP): 2,12 76

Buna konTpoOJIsi: 3auer - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«JlonmotHuTeAbHBIE T1aBbl puzukuw» (b1.B.JIB.3.1)

1. Heap AMCHUIUIMHBI — MPHOOpPETEHUE CTYIEHTAMHM 3HAHHUI 1O OCHOBHBIM pa3jeiam
(bU3UKY U YMEHHIO PUMEHSTh UX B JPYTHX €CTECTBEHHOHAYYHBIX TUCHUIUIMHAX.

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JMOJIKEH:

Obnadamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTBIO TIJIAHUPOBATh W TMPOBOAUTH (PU3MUECKHE U XUMHUYECKHUE SKCIIEPUMEHTHI,
IIPOBOAUTH 00paOOTKY HMX pE3yJbTaTOB M OLEHUBATh MOrPEIIHOCTH, BBIIBUraTh TUIIOTE3Bl U
YCTaHABIMBATh TPAHULBI MX IPUMEHEHUs, NPUMEHITh METOAbl MAaTEMaTHYECKOTO aHalu3a M
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO U SKCIepuMeHTanbHoro uccienosanus (ITK-16);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMSI OCHOBHBIX (DM3MYECKHX TEOPHHM ISl peIIeHUs
BO3HUKAIOIMNX (DU3MUECKHUX 3a/1ad, CaMOCTOSTEILHOTO MPHOOpeTeHus: (PU3NUeCKUX 3HAHUH, s
MOHUMAaHUS TPUHIMIIOB PabOTHl MPUOOPOB M YCTPOHCTB, B TOM HYHCIE BBIXOSAIINX 32 IMPEIeibl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus ([TK-19).

3nams:

- (hu3HUecKre OCHOBBI KBAHTOBOW CTATUCTUKHU (MCXOHBIE «0a30BbIE)» MOJI0KEHUS, OCHOBHbBIE
KBAHTOBbIE CTATUCTHUUECKHE paclpeiesieHus);

- 3JIEMEHTBI 30HHOM TEOPUHU MPHU TPAKTOBKE PA3IMUHBIX CBOMCTB METANIOB, TUAJIEKTPUKOB U
MOJIYITPOBOIHUKOB;

- 0azoBble (DHU3MUECKHE TOHATUS O KBAHTOBBIX TEOPHUAX TEIUIOEMKOCTH (Ha MpUMEpe
KPUCTALIIMYECKUX TEN);

- JJIEeMEHTHl (U3WKH TBEPAOrO Teiia (MCXOMHBIC IMOHATHS O KpUCTauiorpadum, THMax
KPUCTAJUTMUYECKUX CTPYKTYP; CBEACHHS O SBJICHUH U KBAHTOBOM TPAKTOBKE CBEPXITPOBOJIUMOCTH).

Ymems:

-  TPUMEHATHh HCXOAHBICE (U3NUECKHE (TCOPETUYECKHE) 3HAHWUA TPU  PCEUICHUHU
npoeCCHOHANIBHBIX 3a7aY,

- TPOBOAMTH OILIEHOYHBIE PACUEThl M OCYIIECTBIATH (HA KAaYeCTBEHHOM YpPOBHE) aHAIIU3,
HAOII0TAaEMBIX SIBJICHHIA.

Braoems:

- HaBBIKAMH OOOCHOBaHHUS CBOUX CYXKICHHH, YTO CIIOCOOCTBYET MPaBHIBLHOMY BBIOOPY
METOJHMKHU MTPOBOJIMMOTO CTYACHTOM HUCCIIEOBAHUSI.

3. KpaTkoe conepixaHue TUCHMILIMHBI

1. D1eMeHTHI KBAHTOBOM CTATUCTUKH

DNIeMEHTHl KBAHTOBOM CTaTUCTHKU. KBaHTOBas cucTema M3 OJMHAKOBBIX YacThll. [IpuHimn
TOKJIECTBEHHOCTH OJMHAKOBBIX YacTUll. CHMMETpUYHBIE 1 HECUMMETPUYHBIE BOJIHOBBIE (DYHKIIHH,
OTIHMCHIBAIOIIUE COCTOSIHUSI TOXKIECTBEHHBIX MUKpoyacTHil. bo3ousl u hepmuonsl. [Tpunmnun ITaymm.
KBanToBbIE cTaTHCTHUECKHE pactpeneneHus boze-Olinmreiina 1 @epmu- Jupaxa. BoipoxneHHbIM
AJIEKTPOHHBIN a3 B KpUCTAIUIaX (METAILIBI).

2. MeTaibl, AUIJIEKTPUKHU U MOJYNPOBOJIHUKH € TOYKH 3peHHUs 30HHOH TeOpuHn

OHeprerudeckue 30HBI: cratuctuka Pepmu-upaka, sHeprus Depmu. DNEKTPOH B
MEPUOIUYECKOM TToJIe KprcTaiia: 23¢(HEKTUBHAS Macca JIEKTPOHa.

3. DiieMeHThbI GU3MKH TBEPAOIO TeJa.

O®wusuka tBEpHoro tena (OTT): onpenenenue, cBI3b ¢ IPYTUMH AUCHUILTUHAMH, OOBEKTHI
U3y4YeHHs, Kpyr pemaembix 3amad. CBsi3p ¢ Kpuctamiorpadueil, Kpuctamiopusmkoil u
kpucramuoxumuend. KonaencupoBannoe cocrosinue. [logxon k onucanuto TBEpAbIX Ten. CTpyKTypa



KpucTtayioB. CumMeTpust U pU3MUEeCcKre CBOMCTBA KPUCTAIIOB. THUIBI KPUCTATNIMYECKUX CTPYKTYP

(oOmras xapakTepucTrka). [[TOTHBIE yMaKkOBKH: KyOWYecKas U rekcaroHajabHas (Ha KaueCTBEHHOM

ypOBHe). ITonstue o CBCPXNPOBOAUMOCTH (KBaHTOBHe MNpEaACTaBJICHUA HAa KAYCCTBCHHOM ypOBHe).

4. O0bem yueOHOH TUCHHIJIMHBI

Ob6beMm
Buabl yueOHoi1 padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax

OO6masi Tpy10eMKOCTh JUCHUIJIHMHBI 10 Y4e0HOMY MJIaHy 3,0 108
AYyIUTOpPHBIE 3aHATHUS: 0,88 32
Jlexuuu (Jlek) 0,44 16
JlabopaTtopusie padoTsl (JIad) - -

[Tpaktuueckue 3ausatus (I13) 0,44 16
CamocrositesbHas padora (CP): 1,12 40
Bujx KOHTpOJIS: IK3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«SAnepunas puznka» (b1.B./1B.3.2)

1. Heap AMCHUIUIMHBI — MPHOOpPETEHUE CTYIEHTAMHM 3HAHHUI 1O OCHOBHBIM pa3jieiam
(GU3MKY U YMEHHIO PUMEHSTH UX B JPYTHX €CTECTBEHHOHAYYHBIX TUCHUIUIMHAX.

2. B pe3yabTaTe U3y4yeHHs IMCHUILVIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JAOJIKeH:

Obradamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIIOCOOHOCTBIO TUIAHUPOBATH U MPOBOIUTH (PUINUCCKUE U XUMHUUYCCKUE IKCIICPHUMECHTEI,
IPOBOAUTH 00paOOTKY HMX pE3yJbTaTOB M OLEHUBATh IOTPEIIHOCTH, BBIIBUraTh THUIIOTE3Bl U
YCTaHABIIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMAaTUYeCKOro aHaliu3a U
MOJICTTUPOBAHHMS, TEOPETUIECKOTO U SKCIIepuMeHTanbHoro uccienosanus (ITK-16);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMSI OCHOBHBIX (DU3MYECKHX TEOPHHM ISl pelIeHUs
BO3HUKAIOIMNX (DU3MUECKHUX 3a/1ad, CaMOCTOSTEIILHOTO MPHOOpeTeHus: (PU3NYeCKUX 3HAHUH, s
MOHUMAaHUS MPUHIUIIOB PabOTHl MPUOOPOB M YCTPOHCTB, B TOM HYHCIE BBIXOSAIINX 32 IMPEIeibl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3namo:

- (hu3HUecKre OCHOBBI KBAHTOBOW CTATUCTUKHU (MCXOHBIE «0a30BbIE)» MOJI0KEHUSI, OCHOBHbBIE
KBAHTOBbIE CTATUCTHUUECKHE paclpeiesieHus);

- 3JIEMEHTBI 30HHOW TEOPUU MPU TPAKTOBKE PA3IUYHBIX CBOWCTB METAIIIOB, IUIIEKTPUKOB U
MOYTIPOBOIHUKOB;

- 0azoBble (DU3MYECKHE TOHSATUS O KBAHTOBBIX TEOPHUAX TEIUIOEMKOCTH (Ha MpUMEpe
KPUCTAIIMYECKUX TEN);

- JJIEMEHTHl (U3WKH TBEPAOrO Teiia (MCXOMHBIC IMOHATHUS O KpUCTauiorpadum, THUMax
KPUCTALTMYCCKUX CTPYKTYP; CBEIACHHS O SIBJICHHH U KBAHTOBOW TPAKTOBKE CBEPXITPOBOJIHUMOCTH).

Ymemy:

-  TPUMEHATHh HCXOAHBICE (U3NUECKHE (TCOPETUYECKHE) 3HAHWUA TPU  PCEUICHUHU
npoeCCHOHANIBHBIX 3a7aY,

- TPOBOAMTH OILIEHOYHBIE PACUEThl M OCYIIECTBIATH (HA KAaYeCTBEHHOM YpPOBHE) aHAIIU3,
HAOII0TAaEMBIX SIBJICHHIA.

Braoems:

- HaBBIKAMH OOOCHOBaHHUS CBOUX CYXKICHHH, YTO CIIOCOOCTBYET MPaBHIBLHOMY BBIOOPY
METOJIUKH TTPOBOJAMMOTO CTYICHTOM HCCIICIOBAHUS.

3. KpaTkoe conep:kaHue TUCHUTLINHBI:

3.1. MecTo 1 3HaYeHUe sA1ePHON PU3UKH

[Ipeamet AD. Mecto u 3Hauenue SAD B coBpeMeHHOM ecTecTBO3HAHMU. OCHOBHBIE 3aJa4H,
nporpaMMa U CTpykTypa Kypca. OcHOBHBIe dSTambl paszButus AD. Bunbl ¢yHIaMeHTaIbHBIX
B3aMMOJICHCTBHII. MacmTabbl W SIUHUIBI M3MEpPeHHH (U3NYeCKUX AUCHHILIUH. OcoOeHHOCTH
(bU3HYECKUX SIBJICHUN B MUKPOMHUPE.

3.2 CtaTu4ecKHe CBOIiCTBA aTOMHBIX sijiep

OCHOBHBIE CTaTUYECKUE CBOMCTBA fAJIEP: MACCOBOE YMCIIO, AJIEKTPUUECKUN 3apsill, COCTaB,
pa3Mepbl, DJHEPrusl CBS3M, CIOWH, MOMEHT KOJMYECTBA JIBUKEHUSI, MAarHUTHBIA MOMEHT,
KBaJApyINOJIbHbIA MOMEHT. CBOMCTBA SAEPHBIX cril. OCHOBBI TEOPHH SAEPHBIX CUJl. MOen aTOMHBIX
anep. Paznen Buasl paqnoakTHBHOCTH, paIMOAKTUBHBIE CEMEICTBA. 3aKOHBI IPOCTOTO U CIIOAKHOTO
PaAMOaKTUBHOTO pacnaaa. 3aKOHOMEPHOCTH anb(a- Oera- u ramma- pacnaga. [lonsarue o sgepHOi
sHepreTuke. [IpoOieMbl U MEePCHIeKTUBBI PA3BUTHS MUPOBOW M OTEYECTBECHHON SHEPreTUKHU, POIb



ATOMHOMW SHEPruu. DJIeMEHTapHas TEOpUs AeIeHUs. DHEPTUs U NPOIYKThI AeneHus saaep. OCHOBBI
LETTHOrO Tpoluecca. SnepHble peakiuu cuHTe3a. TepMosnepHble peakiuu Bo BceneHHONW u B
nabopaTopHbIX ycnoBusix. [IpobieMsl yrpaBisieMoro TepMOsAEpHOTO CUHTE3a

3.3 BzaumojeiicTBHe H3/Ty4YeHHs C BelIeCTBOM

Nonunsupytomee nznyuenue. OO0mue 3aKOHOMEPHOCTH B3aUMOJEHCTBHS HOHH3UPYIOIIETO
U3JIy4EHUsl C aTOMaMH BellecTBa. B3anMoaelcTBrE TSKENbIX 3apsDKEHHBIX YACTHI] C BELIECTBOM.
B3aumonelicTBue 371€KTpOHOB U TaMMa- KBaHTOB ¢ BeliecTBOM. [Ipoberu yacTuil HOHU3UPYIOIIETO
usnedyeHus B BemlectBe. Knaccuduxanust saepHbIX peakiuil. 3aKOHbI COXPAHEHHUS B SAEPHBIX
peakmusax. MexaHW3Mbl U TapaMeTpbl SAEPHBIX peakiuid. OCOOCHHOCTH SAEPHBIX PEaKIUi,
MPOTEKAIOIIUX TMPU BO3JACHCTBUM YaCTHUI], UMEIOIIMUX pPA3JIUYHbIE MapaMmeTphl (IHEpreTHYEcKUe,
MacCOBBI€, 3aps/IOBbIC, KOPITYCKYJSPHO-BOJHOBBIE). VICTOUHHMKHM 3apsOKEHHBIX YACTHI[ U TaMMa-
KBAaHTOB. VICTOYHMKM HEWUTPOHOB U JAPYTUX HEUTpanbHBIX yacTull. [IpuHIMIBI OOHapy>KeHUs,
panuomerpun U crnekrpomerpun B SD. Perucrtpanus 3apsKEHHBIX M HEUTPAIbHBIX YaCTHULL
pa3nu4HbIX SHEpruil. ['a30Bble, NOIYNPOBOIHUKOBBIE, CUUHTHIIISLIUOHHBIE U TPEKOBBIE AETEKTOPBI.

4. O6beM yueOHOI TUCHUNTHHBI

O6beMm
Buasbl yueOHol padoThI B 3auetHbIX B akanewm.
eAMHUIIAX yacax

Oo6masi TpyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4e0HOMY IUIaHY 3,0 108
AyAUTOpPHBbIE 3aHATHS: 0,88 32
Jlexuuu (Jlek) 0,44 16
JlabopaTtopHbie paboTs (J1ad) - -

[Tpaktuueckue 3anstus (I13) 0,44 16
CamocrosiTesibHas padora (CP): 1,12 40
Buja koHTpOJISI: IK3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«/lomoTHUTEIBHBIE IJIABBI XUMHUH M (pu3UKH noaumepos» (b1.B./1B.4.1)

1. Heanb nucuunIuHbI — QOPMUPOBAHUE Y CTYJACHTOB OCHOBHBIX MPEACTABICHUN O XUMUU U
¢buznKe MoMMMepOB, 0COOEHHOCTSAX CBOWCTB MOJMMEPOB U 3aKOHOMEPHOCTSIX, X 00pa30oBaHUsI.

2. B pesyabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACS M0 MporpamMmMe 0aKajaBpuara
JAOJIKeH:

Obradamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUSI O CTPOCHHUH BEIIECTBA, MPUPOJIC XUMUUYECKOU CBSI3H B
Pa3IUYHBIX KJIaccax XMMHUYECKHX COCAMHEHUH ISl MOHMMAaHUS CBOMCTB MaTepUaioB U MEXaHHU3Ma
XMMHYECKHUX TPOIIECCOB, MPOTEKANIUX B OKpyskatoriem mupe (OITK-3);

- TOTOBHOCTHIO HCHOJb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHHUN U
MaTepUasioB Ha UX OCHOBE JJIS pelIcHuUs 3a1a4 npodeccronanbroi aesteabroctu (ITK-18);

- TOTOBHOCTBHIO U3y4YaTh HAyYHO-TEXHHUYECKYI0 HWH(OPMAIUIO, OTCUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3nams:

- OCHOBHBIE TIPOLIECCHI IIEMTHOM MOJTUMEPHU3alINH;

- HEOOXOIUMBIE YCIIOBUS 0€300PBIBHON («IICEBI0KUBYILEH» ) TIOJTUMEPHU3AIINH;

- KOJINYECTBEHHbIE KPUTEPUU OTHOCUTENIbHON aKTUBHOCTH COMOHOMEPOB MpHU UEHMHOU
COTIOJTMMEPHU3aLINH;

- TIOHSITHE «IIpellelbHas TeMIIepaTypa MmoJIuMepu3anum» u cxemy Q—e;

- cTaauu 00pa30BaHUs U MPEKPAIICHHs POCTa MAKPOMOJIEKYJT IPU MOJTUKOHACHCAIIUH;

- OCHOBHBIC OTJIMYUS pEaKUMid Ha TMOJIMMepaXx OT aHAJOTHYHBIX  peakiui
HU3KOMOJICKYJISIPHBIX BEIIECTB;

- OCHOBHBIE YPPEKTHI MOTMMEPAHATOTUIHBIX PEAKIIHIA;

- TUIIBI Me30()a3 MOIUMEPOB;

- 0COOEHHOCTH KPUCTAIIIMYECKOT'O COCTOSHUS TIOJTUMEPOB;

- 0COOEHHOCTH CBOMCTB CTEKJIOO0PA3HBIX U BA3KOTEKYUHX IMOJTHMEPOB;

- ISATh BO3MOXKHBIX TUIIOB YIIOPSIOUEHHOCTH B MOJIUMEPaXx.

Ymemn:

- ONpeAeNsATh TUN TMOJUMEpU3auud (paJuKaJbHOW, AHHUOHHOW, KAaTHOHHOM, HWOHHO-
KOOPIMHALIMOHHON);

- yCTaHaBIWBATh B3aMMOCBS3b KHHETHYECKUX I1apaMETPOB C MOJIEKYJISIPHOM Maccou
00pa3yommxcs MoJIMMEPOB;

- OIpeNesTh KOHCTAaHTY PaBHOBECHS MOJIMKOHCHCAIINH;

- OLICHUBATH KO3(PPUIIMEHT MOTMMEPU3ALINHU 110 CTETIEHU 3aBEPLUICHHOCTH MOJIMKOHCHCAIINH;

- OIICHUTD BJIMSIHHE TEMIIEpaTyphl Ha CKOPOCTH MPoIIecca U MOJIEKYJISIPHYIO Maccy MoJInMepa,
00pa3yromierocs B yCIOBUSX PAaBHOBECHOM MOJIMKOHACHCAIINY;

- OIICHMBATh BKJAJ TEX WJIM HWHBIX B3aMMOJCHCTBUA TpPH XUMHUYECKUX MPEBPALICHUIX
MOJINMEPOB;

- BRIOUpATh METO/I CIIMBAHUS UCXOJISl U3 CTPOCHUS MAKPOMOJICKYJT;

- OLICHUBATh KWHETUKY KPUCTAJTU3ALUU TTOJTUMEPOB;

- OIpeNeNATh TeMIepaTypbl (a30BbIX U PU3NYECKUX MEPEXOI0B B OTUMEPAX.

Braoemo:

- METO/IaMH OIICHKU OTHOCHUTEIHHOU aKTUBHOCTH COMOHOMEPOB MIPH COMOIUMEPU3AIIHH;

- METO/IaMH pacueTa TepMOJi MHAMUYECKHX apaMeTPOB MOJIUMEPHU3aIINY;

- IpUEMaMH PEryJIUpPOBaHUS COCTaBa COMOJIUMEPOB MPH LIETTHON COMOIUMEPHU3AIIH.



- IpUeMaMu pacueTra cojepxaHus N-MEpOB Ha pPa3HBIX CTEMEeHSIX 3aBEPIICHHOCTU
MOJIMKOHACHCALIUN

- IpUeMaMH OI[EHKH KMHETHYECKUX MapaMeTPOB MOTMMEPAHATIOTMYHBIX MPEBPaIlCHUN;

- METOIaMH OIICHKH (pa30BBIX U PUINUECKUX COCTOSHUMN MOTUMEPOB.

3. KpaTkoe coaepkaHue TUCHUILINHBI

3.1. IlenHble mporecchl 00pa3oBaHUs MAaKPOMOJIEKYJI.

PagukaneHas monmumepu3anys. Peakiuy nepenadu nenu npu paguKairbHON MOTMMEPH3alHH.
DHepreTuyeckrue ¥ TEPMOJUHAMUYECKHE XapaKTEPUCTUKH PaIUKaIbHON MOJMMEpHU3aIHH.
[Tonmumepu3aiss MOHOMEPOB C IByMs U Oojiee HEHACBHIIICHHBIMU CBSA3SIMH.

Honnas MOJIMMEpHU3aIHs. NoHHO-KOOpAMHALIMOHHAS MOJMMEpHU3aIIUs. HMonnas
MOJTUMEPH3AIHS TeTEPOIIUKIIOB.

Hemnnas cononumepu3zanus. PaaukanbHas cononumepusanus. FIoHHAsT cOmoTuMepU3aIiysl.

OO1u11e cBeCHUS O «OKUBYIIEH» MOIMMEpHU3alIUU.

3.2. Crynenuartsle mpoliecchl oOpa3oBaHus MakpoMmosekyld. OOpa3oBaHuE peaKIIMOHHBIX
neHTpoB. Ctamusi 00pa3oBaHUs MEMHBIX MOJIEKYJ MPH MoJdUKOHAeHcaruu. CTaaus mpeKpanieHus
pocta MakpoMOJeKyJd B CTyNEHUYaThIX mporeccax. llonmMkoHaeHcanmus B pacruiaBe.
[TonukonaeHCcanNs B pacTBOpe. IMYJIbCUOHHAS OJUKOHACH AN Mexda3Has MOIUKOHCHCAIIHS.

3.3. Xumudeckue peaknuu noumepoB. [Tomumepasie 3¢ GeKTs mpu MoJuMepaHaTIOTHIHBIX
npeBpaiieHusX. PeaknnonHas cnocoOHOCTh monuMepoB. L{uknuzanus npu noJuMepaHaIOTHYHbBIX
npeBpalieHusX. Peakuny AecTpyKINK U CITUBAHUS MaKPOMOJIEKY.

3.4. OcoOeHHOCTH YTOPSAJOYCHHOTO COCTOSIHMS MOJUMEpPOB. Me3oMop(hHOE COCTOSHUE
BeriecTB. JKHIK1e 1 I1acTHUecKue KpUCcTauibl. [ o0y sipHbIe KPUCTAIUIBI TOTUMEPOB. JINOTpOIHBIE
KHUJIKHE KPUCTAILIIBI )KECTKOIICTTHBIX ITOJIMMEPOB. TEPMOTPOITHBIC )KUIKUE KPUCTAIUTBI TIOJIMMEPOB

3.5. Kpucrammyeckue nmonmmepbl. KnHeTHKa 1 0COOCHHOCTH KPUCTAILTU3AINH TTOJIMMEPOB.
Crienprika CBOMCTB KPUCTAJUIMYECKHUX TOJMMEPOB. MeXaHWYEeCKHe CBOWCTBA KPUCTAILTHYECKUX
MOJIUMEPOB.

3.6. Metoas! onpeenenns GU3NISCKUX COCTOSTHUH mommMepoB. CTEKII000pa3HOe COCTOSTHHE
MOJIUMEPOB, OCOOCHHOCTH HMX MEXaHHMYECKHX CBOMCTB. Bs3koTekydee COCTOSHHE MOJIMMEPOB.
MonenbHbIN METOT U3yUEHHUS PEeNaKCAllMOHHBIX MEXaHMUYECKUX CBOMCTB aMOP(HBIX MOIMMEPOB.



4. O0bem y4eOHOH TUCHHIJIMHBI

Ob6bveMm
Buabl yueOHol padoThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax

OO0mast TpyA0EMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIAHY 3,0 108
AYyIUTOPHBbIE 3aHATHUS: 1,33 48
Jlexumnm (Jlek) 0,89 32
Jlaboparopusie paboTs (JIab) - -
[Ipaktuueckue 3anstus (113) 0,44 16
CamocrositesibHas padora (CP): 1,67 60
CamocTosATeTbHOE U3YYCHHE PA3/ICIIOB AUCITUTUTHHBI 1,66 60
Buja KOHTpOJISI: 3a4eT ¢ OLEHKOM - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«DPu3NKo-XUMHUYECKHe OCHOBBI epepadoTku nmommepon» (b1.B./1B.4.2)

1. Heap mMcHUIUIMHBI — 03HAKOMHUTH O0YyYaOLINXCSl ¢ MOJEISIMU M TOJXOAAMHU, IPUHATBIMU
JUIS ONMCAHMS TOJMMEPOB B Pa3IMYHBIX COCTOSHUSAX, O0OO3HAYUTh COBPEMEHHBIC TEH/ICHIUH B
Pa3BUTHM TEOPETUUYECKUX MPEICTABICHUN O CTPOSHUM HAJAMOJIEKYISIPHOW CTPYKTYpbl IOJIUMEPOB,
U3YUYUTh XapaKTep U3MEHEHUsI CTPYKTYphl MaTEpUaIoOB MpH nepepadoTke, cHopMUpOBATh LIETOCTHOE
IPEACTaBICHUE O CTPYKTYpe U CBOMCTBaX MOIMMEPOB.

[Ipenmer wW3y4eHUs AMCHUIUIMHBI COCTABIAIOT: H3Y4YeHHE OCOOCHHOCTEW (DHU3MYECKHX

COCTOSTHUH TIOJMMEpPOB; B3aMMOCBS3b CBOWCTB IOJIIMEpPA C TEXHOJOTHYECKUMH ITapaMeTpaMu
nepepadoTKy; MyTH U METOJbI A(P(EKTUBHOTO YIPABICHUS CBOMCTBAMHU TOJMMEPA, B3aMMOCBSI3b
CTPYKTYpBI, CBOWCTB, IPOLECCOB TNEepepadOTKM W TPUMEHEHHS BAXXHEUIIMX IPEICTaBHTEICH
CHUHTETHYECKUX MOJIUMEPOB.

2. B pe3yabTaTe U3y4eHusl TUCHUIITAHBI 00yYAKONIHIICA N0 MporpaMme fakajaBpuara
JMOJIZKEH:

Obnadams CleqyONIUMA KOMIETSHIIHSIMHE:

- TOTOBHOCTBIO HCITOJIE30BATh 3HAHKS O CTPOCHHUHU BEIECTBA, IPUPOJIC XUMHUICCKOW CBS3HU B
Pa3TUYHBIX KJIacCaxX XUMHUYCCKHX COCJAMHCHUU IS TIOHMMAHUS CBOWCTB MaTePUAIOB M MEXaHU3Ma
XMMHYECKHUX TPOIIECCOB, MPOTEKAIINX B oKpyskatoriem mupe (OITK-3);

- TOTOBHOCTBIO HCITIOJIb30BaTh 3HAHWUE CBONCTB XUMHUYECKHUX DIIEMEHTOB, COCIMHCHHHA W
MaTepUasioB Ha UX OCHOBE JJIS pelICHuUs 3a1a4 npodeccronanbroi aesteabroctu (ITK-18);

- TOTOBHOCTBIO H3y4YaTh HAYYHO-TEXHHYECKYI) HWH(POPMAIMIO, OTCUSCTBCHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

3uams:

— 3aKOHOMEPHOCTH XUMHUYECKUX U (PU3NYECKUX MPOILIECCOB MpU MepepaboTKe MOIUMEPHBIX
MaTepuaos;

— METO/IbI ONITUMHU3ALMU CBOWCTB MOJUMEPHBIX MaTepHATIOB;

— METO/IbI OIIEHKH () (HEKTUBHOCTH MPOLIECCOB MEePepadOTKH MOTUMEPHBIX KOMIO3UIIMOHHBIX

MaTepUasoB.
Ymems:

- IPUMECHSATH TEOPETHYCCKUE 3HAHKS [UIsl PEICKAa3aHMs TOBEICHHUS TIOIMMEPOB B MPOIECCe
nepepadoTKy.

— BBIOMpATh TEXHOIOTMYECKUE MAapaMETPhI /sl KOHKPETHBIX TEXHOIOMMYECKUX MPOLIECCOB C
y4€TOM 0COOEHHOCTEN XMMHUECKUX U (PU3NKO-XMMHUUECKUX CBOMCTB IMOJIMMEPHBIX MATEPUAIIOB;

— NPOTHO3UPOBATH CBOMCTBA U OKCILTYaTalluOHHBIC BO3MOKHOCTHU IMOJIUMCPOB.

Bnaoemy:

— METOJaMH OTIPENEJICHUS] ONTHUMAIBHBIX W PAIMOHAIBHBIX TEXHOJIOTHYECKUX PEKUMOB
paboThl 000PYIOBaHUS MTPOIIECCOB NEPEPAOOTKH OJTUMEPHBIX MaTEPHAJIOB;

— MIPUHIUIIAMH COBMECTUMOCTH U CHHEPTH3Ma HHIPEUESHTOB ITOJIMMEPHBIX KOMIIO3UTOB;

— METOaMH OIIEHKHU M PEryJINPOBAHUS CBOMCTB IOJIMMEPHBIX MaTECPHAIIOB.

3. KpaTkoe coep:kanue JUCHUIIHHBI:

JlucrMriuiiHa — BKJIFOYAeT — pas3zienbl, IOCBSIICHHBIE OCOOEHHOCTSAM AedopMannoHHO-
IPOYHOCTHBIX CBOMCTB aMOP(HBIX M KPUCTAJUIMYECKUX MOJIMMEPOB, 00JaCTH PabOTOCIIOCOOHOCTH
IUIACTMACC U JIACTOMEPOB, BOIIPOCAM IIaCTU(UKALINY, TIOITYYEHHUSI CMECE! U PaCTBOPOB MOJIMMEPOB.
3HaYUTEIBHOE MECTO 3aHMMAIOT BOMPOCH (POPMHUPOBAHUS CTPYKTYPBI, MPOYHOCTHBIX CBOMCTB,
TETUTO(QU3NUECKUE CBOMCTBA, a TAKKE OCOOCHHOCTSIM PEOJIOTUH TTOJIMMEPHBIX CUCTEM.



OTtnenpHBIA pazfen MOCBALIEH BOMPOCAM OTBEP)KIEHHUS OJMIOMEPOB M BYJIKAaHU3ALUU
KaydyKOB; OH BKJIIOYAaeT TakKe MPUHLUUIBI (OPMUPOBAHUS PELENTyp COOTBETCTBYIOLINX

MaTCpHraJIOB, a TAKKE PECTryJIMPOBAHUSA OCTATOYHBIX HaHpH)KeHHﬁ.

3aKIIOUMTENIbHBIA pa3fiesl Kypca IOCBSIIEH aHalu3y IyTeld peryJupoBaHMsl CBOWCTB

TEPMOILIACTOB M PEAKTOILUIACTOB B TIPOIIECCE TTEPePadbOTKH.
4. O0bem y4eOHOH TUCHHIJIMHBI

O6bem
Buabl yueOHoli padoThl B 3auerHbix | B akanem.

eIMHUIIAX qacax
OO0mast TpPyA0EMKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaAHY 3,0 108
AyIUTOpHBIE 3aHATHS: 1,33 48
Jlexumm (Jlek) 0,89 32
Jlaboparopusie paboTs (JIab) - -
[Ipaktuueckue 3anstus (113) 0,44 16
CamocrositesibHas padora (CP): 1,67 60
CamocTosiTeTbHOE U3YUYCHHE PA3/IeNIOB JUCITUTUIMHBI 1,67 60

Buja KoHTpOJISA: 3a4eT ¢ OLEHKOM




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«DU3NKO-XHMHYECKHEe OCHOBBI NMOJTYy4YeHHs MOJUMEPHBIX MJIEHK000Pa3yoIUX MaTepHaJoB»
(b1.B./IB.4.3)

1. lleas AMCUMNJIMHBI — TPUOOpPETEHNE 3HAHUW, YMEHUN U HABBIKOB B 00J1aCTH XUMHU U
TEXHOJIOTUM CHHTE3a IMOJUMEpPHBIX IUIEHKOOOpasyromux BemecTB. OOydeHHE CTyIEHTOB
MPUHIIAIIAM BBIOOpA TICHKOOOPA3YIONINX BEIIECTB IS JTAKOKPACOYHBIX MATEPUATIOB PA3TUYHOTO
Ha3HAuCHMUS.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
JOJIZKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHS O CTPOCHUHU BEIIECTBA, MPUPOJIE XUMHUUECKON CBS3H B
Pa3IMYHBIX KJIaccaX XMMHUYECKUX COCIMHEHUN U TOHUMaHUsl CBOMCTB MAaTepHAJIOB U MEXaHU3Ma
XMMHUYECKHUX MPOIECCOB, MPOTEKAIOIIUX B OKpyskatomem mupe (OI1K-3);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX JJIEMEHTOB, COCIMHCHHHA M
MaTepUaJioB Ha UX OCHOBE JJIS pelIeHus 3a1a4 npodeccronanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO HW3y4YaTh HAYYHO-TEXHHYECKYI0 HWH(POPMAILMIO, OTCUYECTBCHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (ITK-20).

3nams:

- pa3IUYHBIE BU/BI INIEHKOOOPA3yIOMIUX BEIIECTB U TUNIEHKOOOPA3YIOUINX CUCTEM;

- KOMITIOHEHTBI KOMIO3HIIMH ISl pa3JTMYHBIX CUCTEM IJIEHKOOOPA3yIOIINUX BEIIECTB;

-OCHOBHBIE TEXHOJIOTUYECKHE W XHMMHYECKHE IPOLECCHl MPOM3BOJACTBA PA3THMUHBIX
TUICHKOOOPa3yIONINX BEUIECTB;

- MEXaHM3MBbI IICHKOOOPAa30BaHUs ISl Pa3IUYHBIX THUIIOB IUICHKOOOPA3yIOIUX BEHIECTB U
CUCTEM IIJIEHKOOOPa3yOIIHX.

Ymemy:

- 0XapaKTepHU30BaTh IJICHKOOOPA3yIoIle MaTepraibl 0 yKa3aHHBIM IMapaMeTpaM;

- o100paTh KOMITIOHEHTHI JIsI KOMITO3UIIUH C I[EJIBIO MOTyYEHUS JIAKOKPACOYHBIX MOKPBITHIMA
C OMpeIeNIeHHBIMUA CBOMCTBAMU;

- OIUCATh TEXHOJIOTHUYECKUH MPOIECC U €TO MapaMeTPhI ISl MOTYYSHUS ITICHKOOOPa3yIOIIero
BEILIECTBA C ONPEACTICHHBIMU XapaKTEPUCTUKAMHU.

Braoems:

- TPUHIMIIAMU BBIOOpA IJICHKOOOPA3YIOUIMX BEHIECTB JUISl JIAKOKPACOYHBIX MAaTEpHUAIIOB
pa3IMYHOTO Ha3HAYCHHUS.

3. KpaTkoe coep:kanue AMCUUIIHHBI:

O6mme cBemeHHWsT O IUICHKOOOPa3yIOMIMX COCNMHEHHMSIX W HMX  KJIacCUUKAIus.
Knaccudukanus u TPUHLUIBI TONYyYEeHUS IUIeHKooOpasyrommx cucreM. OCHOBHBIE (DU3HKO-
XUMHUYECKHE 3aKOHOMEPHOCTH M TEXHOJOTHUU CHHTE3a CIOXKHBIX OJIUroddupoB, (eHono-,
KapObaMuI0- W MeIaMUHO(POPMANBACTHAHBIX  OJUTOMEPOB,  JMOKCHIHBIX  OJUTOMEPOB,
noauyperaHoB. [IpupoHbie mIeHKoo0pa3yolye BeecTBa U NpoAyKThl UX nepepaboTku. CrucTeMsbl
Ha OCHOBE YK3aHHBIX IUIEHKOOOpa3ylomuX BemecTB. DPHU3MKO-XMMHYECKHE AacleKThl Iporecca
IUIEHKOOOpa30BaHMA Il PA3IMYHBIX MOJUMEPHBIX CHUCTEM M IUIEHKOOOPAa3yIOMIMX BEUIECTB.
OcHOBHbIE BHJIBI OTXOJOB MpPH MPOM3BOACTBE IUIEHKOOOPa3yIOMIMX BEIIECTB U CIOCOOBI HX
YTUJIN3ALINH.



4. O0bem y4eOHOH TUCHHUIJIMHBI

Ob6bveMm
Buabl yueOHol padoThI B 3ayeTHBIX B akanem.
eIMHULIAX gacax

OO0mast TpyA0EMKOCTb JMCHHIIJIMHBI 110 Y4eOHOMY IIAHY 3,0 108
AYyIUTOPHBbIE 3aHATHUS: 1,33 48
Jlexumnm (Jlek) 0,89 32
Jlaboparopusie paboTs (JIab) - -

[Ipaktuueckue 3anstus (113) 0,44 16
CamocrositesibHas padora (CP): 1,67 60
Kypcoas pabora - -

[TonroroBka k 3aueTy 0,56 20
CamocTosTepHOE U3yUYEHHE PA3/IeI0B JUCITUILUIMHBI 1,11 40

Bua koHTpOJIA: 3a4eT ¢ OLEHKOM




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«IIpoexkTHpoBanune npoussoacTs noaumepos» (b1.B./1B.5.1)

1. Heap aucuumiauHbl — ¢GOpMUPOBaHHE Yy OOy4arOUIMXCA 3HAHUH 00 OCHOBHOM U
BCIIOMOTaTeNbHBIM 000py/I0BaHMEM IPOM3BOJACTBA IOJUMEPOB, a TaKKe MX MOJIrOTOBKE K
IKCIUTyaTaly, aHAJIU3y U NPOEKTUPOBAHUIO XMMHUYECKOW ammapaTrypbl COCTABISIOLIEH XMMMKO-
TEXHOJIOTMUYECKYIO CUCTEMY, UCIIOIB3YIOUIYIOCS B IPOU3BOJICTBE IIOJUMEPOB.

2. B pe3yabTaTe H3yYeHHUs] JMCUMILIAHBI 00y4alOIIMIACA 10 MporpaMMe 0akajnappuara
JOJIZKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTHIO TPHHMMATH KOHKPETHBIE TEXHUYECKHE pEIIeHUs Tpu pa3paboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUYECKUE CPEJICTBA U TEXHOJIOTMH C YYETOM
IKOJIOTUYECKUX TocneacTBHi uX npuMeHenus ([1K-4);

- CIOCOOHOCTBIO HCIOJNB30BATh IPAaBHJIA TEXHUKH OE30MAaCHOCTH, IPOU3BOACTBEHHON
CaHUTapuH, MOKapHOU 0€30MaCHOCTH U HOPMBI OXPaHbl TPyAa, U3MEPSTh U OLICHUBATh MapaMeTphl
MIPOU3BOJICTBEHHOI'O MUKPOKJIMMATa, YPOBHS 3alIbUIEHHOCTH U 3aT'a30BaHHOCTH, IITyMa, U BUOpaLuu,
ocBerieHHOCTH pabounx mect (ITK-5).

3uams.

- TPUHLMIBI TOCTPOCHHUS TEXHOJIOTMYECKUX CXEM UM METOIbl MPOEKTUPOBAHUS
TEXHOJIOTMYECKUX MPOLECCOB MPOU3BOACTBA BHICOKOMOJIEKYJIIPHBIX COCIUHEHUN U IMIACTUYECKUX
Macc Ha UX OCHOBE;

- OCHOBHbIE HAaNpaBJE€HUS HAYYHO-TEXHUYECKOI'O pa3BUTHUsI IPOLECCOB IPOU3BOACTBA
MOJIUMEPOB;

- OCHOBHOE TEXHOJIOTUYECKOEe O0OpYy/IOBaHUE MPOLECCOB MPOU3BOACTBA TMOJIMMEPOB,
MPUHLIUI PaOOTHI M €T0 TEXHOJIOTHYECKH pacuer;

- HOPMATHUBBI PacXofa ChIphs, MATepUAIOB, TOIUINBA, SHEPTUU I PA3TUYHBIX MPOU3BOICTB
MOJIUMEPOB;

- OCHOBHBIC TpeOOBaHWS OpraHU3alMK TPyJa NPU MPOCKTHPOBAHUHM TEXHOIOTHUUYECKUX
IIPOLIECCOB.

Ymemy:

- COCTaBMTH IUIaH pa3MelIeHUs 000pyA0BaHUS, PaCCUUTATh IPOU3BOICTBEHHbIE MOLTHOCTH,
3arpy3Ky OOOpYyIOBaHUS U SKOHOMHUYECKYIO 3(PPEKTUBHOCTh MPOEKTUPYEMBIX TEXHOJOTHYECKHX
MPOILIECCOB;

- pa3pabaTbIBaTh MPOCKTHYIO U Pab0OUyI0 TEXHUUYECKYIO JOKYMEHTAIIHIO;

- IOCTPOUTH TEXHOJOTHYECKYIO CXEMY MTPOU3BOJICTBA MOJIUMEPA;

- IPOBOJUTH MPOU3BOACTBEHHBIN KOHTPOJIb MapaMeTPOB TEXHOJOTHYECKOTO Ipoliecca U
Ka4yeCTBa TOTOBOM MPOMYKLHUH.

Bnaoemy:

- COBPEMEHHBIMU NIPEACTABIECHUSAMU O MEPEAOBBIX TEXHOIOTHIX U 000PYJOBAaHUU IIPOLIECCOB
IIPOM3BO/ICTBA MTOJIMMEPOB;

- IPUHIUIIAMH YIIPABIECHUS JACUCTBYIOUMMH TEXHOJOTHYECKIUMHU MPOIleccaMy IPOU3BOACTBA
MOJIUMEPOB B COOTBETCTBUU C TPEOOBAHUSMHU TEXHOJIOTUYECKOTO PErIaMEHTa;

- OOLIMMH TMPUHIIUIIAMH aIMapaTypHOro ohopMIEHUS COBPEMEHHBIX MPOIIECCOB MOTYYCHHUS
MOJIUMEPOB;

- OCHOBAMH NPOEKTUPOBAHUS COBPEMEHHBIX TEXHOJOTMYECKHX IPOLECCOB IPOM3BOACTBA
HIOJIUMEPOB.



3. Conep:xkanue TUCHUNTUHBI.

Moayas 1.

Benenue. Ponb 1 MeCTO COBpEMEHHBIX TEXHOJOTUH MOTYUYEHHS MOIUMEpPOB B Mupe. Oomue
BOMNPOCHl OpPraHU3ally MPOEKTUPOBAHMS MPOU3BOACTB MOJUMEPOB. AmmaparypHoe oQopMIeHHE
TEXHOJIOTHYECKHX CXEM COBPEMEHHBIX MPOWM3BOJACTB TMOJIMMEPOB. MeToasl pacdéra OCHOBHOTO
TEXHOJIOTHYECKOro  00OpyAOBaHUS  MPOU3BOJCTB  NOTUMEPOB.  MarepuanbHbiii  OamaHc
MPOU3BOCTBA.

Moayas 2.

OCHOBBI  CTPOWTENIBCTBA TMPOMBINIJIEHHBIX  37aHUW. (OCHOBHBIE CTPOWUTEIBHBIE W
KOMITOHOBOYHBIC PEIICHHsI MPOU3BOJICTB MOJMMEPOB. YKPYIMHEHHBIE METOJbI pacyéTa TUIONIaaeH
HEOOXOJUMBIX JJIsi pa3MEIleHUsT MPOU3BOJACTB MNOJIMMEepoB. CaHUTapHbIE U HKOJIOTHMYECKUE
TpeOoBaHUS K MPOM3BOACTBAM TNOIUMEpPOB. PaboTa ¢ KOHCTPYKTOPCKOM M TEXHOJIOTUYECKOU

JOKYMEHTALUEH.
4. O0beM yueOHOH TUCIHIJIMHBI
O6bem
Buabl yueOHol padoThI B 3auetHbIX B akanewm.
eIMHULIAX yacax
OO6masi Tpy10eMKOCTh TUCIUIIJIUHBI M0 Y4e0HOMY MJIAHY 5,0 180
AyAUTOpPHBbIE 3aHATHS: 1,33 48
Jlextuu (JIek) 0,89 32
JlabopaTtophbie paboTs (JIad) - -
[Tpaxtuueckue 3ausatus (113) - -
KypcoBoii mpoekt 0,44 16
CamocrosiTesibHas padora (CP): 3,67 132
[MonroroBka KypcoBBIX MPOEKTOB 1,66 60
IToxroroska PI'P 0,56 20
[ToaroToBKa K KOHTPOIBHBIM paboTam 0,56 20
[ToaroroBka K MPaKTUYECKUM 3aHSATHSIM 0,56 20
Jlpyrue BHJIbI CAMOCTOSTEILHOM PabOThI 0,33 12
Buji KOHTPOJIsSA: 3a4€T ¢ OLEeHKOii / KypcoBoii mpoeKT - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«OCHOBBI NIPOEKTHPOBAHNS NIPOU3BOACTB NepepadoTku noanmepos» (b1.B./[B.5.2)

1. Heap AUCHMIUIMHBI — (QOPMHUpPOBAHUE Yy OOyYarOMIUXCS 3HAHUH 00 OCOOEHHOCTSIX
COBPEMEHHOI0 aImnapaTypHoro o(opMieHHs MpOLEcCOB NEepepadOTKU MOJIMMEPOB U OCHOBAX
TEXHOJIOTUYECKOTO NMPOSKTUPOBAHMS ITPOU3BOJICTB MEPEPaOOTKH MIIACTMACC.

2. B pe3yabTaTe n3y4eHUus1 JUCUMILIMHBI 00y4aOIIMICA M0 MporpaMmMe 0akajaBpuara
JOJIZKeH:

Obradams CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTHIO TPUHMMATh KOHKPETHBIE TEXHUYECKHE peIIeHUus TNpu pa3paboTke
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHMH C Y4YeTOM
9KOJIOTHUECKUX MOCaeACTBUI ux npumenenus ([1K-4);

- CIOCOOHOCTBIO WCIIONB30BaTh IMPAaBWJIA TEXHUKHA O€30MacHOCTH, IPOU3BOJICTBEHHOM
CaHUTAPHWH, MOKAPHOU 0€30MTaCHOCTH M HOPMBI OXPAHBI TPYIQ, U3MEPITh U OIICHUBATH MapaMeTPhI
MIPOU3BOJICTBEHHOI'O MUKPOKJIMMATa, YPOBHS 3alIbUIEHHOCTH U 3aT'a30BaHHOCTH, IITyMa, U BUOpaLuu,
ocBerieHHOCTH pabounx mect (ITK-5).

3nams:

- TEXHOJOTHYECKHE OCHOBBI OpPraHU3allid OCHOBHBIX MPOIIECCOB MPOU3BOACTBA MU3JEIHI U3
MJIacTMAacc;

- COBpPEMCHHBIE TpeOOBaHUS K amnmapaTypHOMy O(OPMIICHHIO OCHOBHBIX IIPOIECCOB
MIPOM3BOJICTBA M3ACIUI U3 TUIACTMACC;

-OCHOBBI ITPOCKTUPOBAHMS 0A30BBIX MPOIIECCOB MPOU3BOICTBA U3ICTUN U3 IJIACTMACC.

Ymemy:

- COCTaBJIATh ¥ aHAJTU3UPOBATH TEXHOJIOTMYECKHE CXEMbI OCHOBHBIX IIPOIIECCOB MEPepadOTKU
IJIaCTMACC, YMETh UX ONTUMU3UPOBAThH U HAIIOJIHATH EPETOBBIM COBPEMEHHBIM 000PY10BaHUEM;

- BbIOMpaTh 000pyJOBaHHME M KOHKPETHBIX TEXHOJOTHYECKHX TPOIECCOB C YUETOM
0COOCHHOCTEH XUMUYECKUX U (PU3UKO-XUMHUYECKUX CBOWCTB MOJUMEPHBIX MaTEPHAIIOB.

Braoems:

- COBPEMEHHBIMHM IPECTABICHUAMU O MEPETOBBIX TEXHOJIOTHIX U 000pYyI0BAHNU NTPOLIECCOB
IIPOM3BOJICTBA U3ACINN U3 IIOJUMEPHBIX MaTEPHAIIOB;

- OoOmMMM NPUHIMUIIAMU ONTHMM3ALMU  ammaparypHoro oQopMIeHHS COBPEMEHHBIX
HPOLIECCOB NMEepPepaboTKH MMOJUMEPOB;

- OCHOBAMH NPOEKTUPOBAHUS COBPEMEHHBIX TEXHOJOTMYECKHX IMPOLECCOB IPOU3BOACTBA
W3JEJIUHN U3 TTOJIMMEPOB.

3. KpaTkoe cojep:kaHue AMCUUIINHBI:

BBegenne. Ponb U MecTO COBpPEMEHHBIX TEXHOJIOTMH NepepabOTKH TMOJIMMEPOB B
COBPEMEHHOM MUDE.

Moayas 1. OGmue Bompockl OpraHu3aIiii IPOSKTUPOBAHMS MPOU3BOJICTB TI0 MepepadoTKe
IIOJIUMEPOB.

Mopayab 2. AninapatypHoe 0popMIICHHE TEXHOJIOTHYECKUX CXEM COBPEMEHHBIX TPOU3BO/ICTB
1o nepepadoTKe NOJIMMEPOB.

Monayab 3. IIpou3BOJACTBEHHbIE MOIIHOCTH. MeToabl pacuéTa KOJIMYECTBA OCHOBHOTO
TEXHOJIOTUYECKOT0 000pYI0BaHUSI HEOOXOAMMOTO IJIsi peayu3alliy 33aHHOW MPOU3BOACTBEHHON
MOIIHOCTH MepepabOTKU MOJIMMEPOB.

Monayab 4. HopmupoBaHue pacxojia TOJIHMEPHBIX MaTepHajoB. MaTepuanbHbIA OajaHc
IIPOM3BOJICTBA.



MoayJb 5. OCHOBBI CTPOUTENHCTBA MPOMBIIIJICHHBIX 3TaHUM

Mopayab 6. OCHOBHBIE CTPOMTEIbHBIE M KOMIIOHOBOUHBIE pELICHHUS MPOU3BOJCTB
nepepaboTKU MiacTMacc. YKpPYHMHEHHbIE METOJbl pacyéra IUIomaneil HeoOXOAUMBIX s
pa3MeInieHusl MPOU3BOJICTB EpepabOTKU MOTUMEPOB.

Moayab 7. CaHuTapHBIE W IKOJOTHMYECKHE TPeOOBAaHMS K IMPOU3BOJCTBAM MEepepabOTKU

MIOJTUMEPOB.
4. O6beM yueOHOI TUCHUNTHHBI
O6beMm
Buabl yueOHol padoThI B 3auetHbIX B akanewm.
eIMHULIAX gacax

OO0masi TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY IUIaHY 50 180
AyIuTOpHBIE 3aHATHS: 1,33 48
Jlextuu (JIek) 0,89 32
JlabopaTtopHbie padoTh (JIab) - -
[Ipaktuueckue 3ansatus (I13) - -
Kypcosoii npoekt 0,44 16
CamocrositesibHas padora (CP): 3,67 132
[MonroroBka KypcoBBIX MPOEKTOB 1,66 60
IToxroroska PI'P 0,56 20
[ToarotoBka Kk KOHTPOJIBHBIM paboTam 0,56 20
[ToaroroBka K MPaKTUYECKUM 3aHATHUSIM 0,56 20
Jlpyrue BHIIBI CAMOCTOSTEIBHOM PabOTHI 0,33 12
Buj KOHTPOJIsL: 3a4€eT ¢ OLEeHKOii / KypcoBoii mpoeKT - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«OCHOBBI NIPOEKTHPOBAHNS MPOU3BOACTB JAKOKPacoYHbIX MaTepuanos» (b1.B./1B.5.3)

1. Heap AUCHMIVIMHBI — O3HAaKOMJIEHHE C O0OOpyJOBaHHEM, TMPUMEHSIEMBIM B
TEXHOJOTHYECKHX TMpoleccax, yMeHHe pa3paboTaTh TEXHOJOTHYECKYIO CXeMYy KOHKPETHOTO
MIPOM3BOJICTBA JIAKOKPACOYHBIX MAaTEPUATIOB UCXOS U3 HOPMATHBHBIX TPEOOBAHUH.

2. B pesyabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JMOJIKEH:

Obradame CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIIOCOOHOCTHIO TPHHMMATh KOHKPETHBIE TEXHUYECKHE peIIeHUus TMpu pa3paboTke
TEXHOJOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHMH C Y4YeTOM
9KOJIOTHUECKUX MOCaeACTBUI ux npumenenus ([1K-4);

- CIOCOOHOCTBIO HCIOJNB30BATh IPaBHJIA TEXHUKH OE30MACHOCTH, IPOWU3BOACTBEHHON
CaHUTAPUH, MTOKAPHOU 0E30MTaCHOCTH M HOPMBI OXPAHBI TPYIa, U3MEPITh U OIICHUBATH MAapaMeTPhI
MIPOU3BOJICTBEHHOI'O MUKPOKJIMMATa, YPOBHS 3alIbUIEHHOCTH U 3aT'a30BaHHOCTH, IITyMa, U BUOpaLuu,
ocBerieHHOCTH pabounx mect (ITK-5).

3namo:

- OCHOBHOE O0OpyIIOBaHHE, MPUMEHSEMOE B TEXHOJIOTMUYECKUX TMpOIeccaxX IMOIyICHUS
MIOJIUMEPOB;

- OCHOBHOE O0OpYIIOBaHHWE, MPUMEHSIEMOE B TEXHOJIOTHYECKUX TPOIeccaxX IMOyICHUS
MJICHKOOOPAa3yIOIIHNX BEIIECTB;

- OCHOBHOE O00OpyJIOBaHHE, MPUMEHSEMOE B TEXHOJIOTMYECKHUX Ipoleccax MOIyYeHUs
MUTMEHTUPOBAHHBIX JTAKOKPACOYHBIX MaTepHanax;

- anmapaTypHO-TEXHOJOTHYECKHE CXEMbI IMOJNyYeHHsS OCHOBHBIX IUIEHKOOOPA3YIOUINX
BEIIECTB U MUTMEHTHPOBAHHBIX JTAKOKPACOYHBIX MATEPUAJIOB,;

- HOpPMAaTUBHBIE TPeOOBaHUS K 00ECIEYCHHUIO 0€30MacCHOCTH TEXHOJOTHYECKHX MPOIECCOB
MIPOM3BOJICTBA IUICHKOOOPA3yIOIIMX BEIIECTB M TUTMEHTHPOBAHHBIX JTAKOKPACOYHBIX MAaTEPHAIIOB.

Ymems:

- mopoOpaTh 00OpyIOBaHWE IS TMOITYYEHHUs IOJMMEPOB, TJICHKOOOPA3YIOIMMUX BEIIECTB,
MUTMEHTHPOBAHHBIX JJAKOKPACOYHBIX MAaTEPHAJIOB;

- COCTaBUTh AamNMapaTypHO-TEXHOJOTHYECKYID CXEeMy TOJy4YeHHUs IUIEHKOOOPa3yIoUuX
BEIIECTB, MUTMEHTHUPOBAHHBIX JTAKOKPACOYHBIX MaTEPUAIIOB.

Braoems:

- HaBBIKAMH COCTAaBIICHHS alIapaTypHO-TEXHOJIOTHUYECKUX CXEM IOJTYYEHHUS OCHOBHBIX
TUICHKOOOPa3yIOIINX BEIIECTB M MUTMEHTHPOBAHHBIX JTAKOKPACOYHBIX MATEPUAJIOB,;

- TMPUHIMIIAMH BBIOOpa HamboJiee MeIecO00pa3HOTO O0OPYIOBAHUS ISl ITOJyYICHHUS
MOJIMMEPOB, TUICHKOOOPA3yIONINX BEIIECTB, MMTMECHTHPOBAHHBIX JJAKOKPACOYHBIX MATEPHAIIOB.

3. KpaTkoe conep:kaHue TUCHUILINHBI:

OcHogHoe 000pyoosanue, nNpuUMeHseMOe 8 MeXHOIOSUYECKUX Npoyeccax noayyeHus
HOIUMEPOB, NIEHKOOOPA3YIOWUX 8euec8 U NUSMEHMUPOBAHHBIX JIAKOKPACOYHBIX MAMEPUATLOS.

Peaktopsl anms cuHTe3a IUIEHKOOOpasylomux BemlecTB. [IpuHIMOBL  obOecrieueHus
M30TPOMHOCTH PEAKIIMOHHOM MacChl B TpOIECCe CHUHTe3a onuroMepoB. [IpuHImMBI BhIOOpa
[IEPEMELINBAIOIINX YCTPOMCTB.

BcmomoratenbHOe 000pyI0OBaHHE, MPUMEHSIEMOE B IPOU3BOJICTBE IICHKOOOPA3YIOIINUX
BEIIeCTB. BUIBI €MKOCTHOTO 000pyTOBaHUS. ATmaparypa Jis MOATOTOBKHU CHIPhS B MPOW3BOJICTBE



omuromepoB. OuucTKa Ta30BBIX BBIOPOCOB M KHJAKMX OTXOJOB IpU  IPOU3BOACTBE
IUIEHKOOOPa3yIoIIKX BEeIECTB. AnmnapaTsl AJIs TPAHCIIOPTUPOBKU U JO3UPOBKH KHUJKOIO ChIPbS U
TBEPJIOTO CHIITyUYEro ChIpbsl B IPOU3BOJICTBE OJUTOMEPOB.

OcobeHHOCTH  Tpoliecca  JUCHEPrHpOBaHUS ~ NUTMEHTOB M HANOJIHUTENeH B
IUIEHKOOOpasytomux BemecTBax. OCHOBHBIE THIIBI JUCHEPraTOpoOB M HMX XapaKTEPUCTHUKH.
KonepoBounoe u ¢acoBouHoe 0060py10BaHHE MPOU3BOJICTBA MUIrMEHTUPOBaHHBIX JIKM. OcHOBHBIE
turbl. OCHOBHBIE KaTayiory 1neeta. O00pynoBaHue 115l IPOU3BOJICTBA MOPOIIKOBBIX KPACOK.

Hopmamusnvie mpebosanus k obecneuenuto 6€30nACHOCMU MEXHOIO2UYECKUX NPOYeCcco8
nPoOU3800CmeEa NieHKO0OPA3VIoOuUX 8eujecme U NUCMenmupO8anHblX IAKOKPACOUHbIX MAMEPUANO8.

O6mume TpeboBaHMS K OOCCIEUYCHHIO B3PHIBOOE30MACHOCTH TEXHOJOTUYECKHX TMPOIECCOB
npousBojicTBa JIKM. Ob1iue TpeboBaHMs K IEPEMEIIEHUI0 FOPIOYNX MapOra3oBbIX Cpel, KUIKOCTEH
U MEJIKOJUCIIEPCHBIX TBEPAbIX MNPOAYKToB B mnpousBojactBe JIKM. OOmwue tpeOoBaHusd K
anmapatrypHoMy O(QOpPMIIEHHIO TEXHOJOTHYECKHX MpoueccoB mnpousBoactBa JIKM. OOmme
TpeOOBaHUS K Pa3MELICHUIO TEXHOJIOTHYECKOTO 000pyA0BaHMs 11eX0B pou3BoacTBa JIKM. O0mmume
TpeOOBaHUS K OOBEMHO-TUIAHUPOBOYHBIM UM KOHCTPYKTHBHBIM PpEIICHUSM 3[aHHWH II€XOB
npousBojcTBa JIKM (kareropuu A 1o mnoxapo —B3bIBOOIIACHOCTH).

4. O0bem yueOHOH TUCHHIJIMHBI

Ob6beMm
Buabi yueOHoii padoThl B 3auetnbIx B akanmem.
CIMHUTIAX gacax
OO6masi Tpy10eMKOCTh JUCHUIJIMHBI 10 Y4e0HOMY MJIaHy 5,0 180
AyIuTOPHBIE 3aHITHS: 1,33 48
Jlexumn (Jlek) 0,89 32
JlaGopatopusie pabots (J1ab) - -
[Ipaktuueckue 3anstus (113) - -
Kypcogoii mpoekt 0,44 16
CamocronTesnnnasi padora (CP): 3,67 132
Bu KOHTPOJISA: 3a4eT ¢ OLEHKO# / KypCOBOii MPoeKT - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«TexHonorus GpyHKIHOHAIBLHBIX NOJNMepHbIX MaTepuanos» (b1.B./1B.6.1)

1. Heap aMCHUNIMHBI — TPUOOpPETEHHWE 3HAHMM M KOMIIETEHIMH B 00IacTu
(YHKIIMOHATBHBIX TMOJMMEPHBIX MAaTEepPHAllOB; CTPYKTYpPHl U CBOWCTB MOJUMEPOB B CBSI3U C HX
XMMHYECKHM COCTaBOM, YCIOBUSIMU CHHTE3a M JKCIUTyaTallud; TEOPETUUYECKUX OCHOB TEXHOJIOIMU
NoJay4YeHUs: (YyHKIIMOHAIBHBIX MOJTUMEPHBIX MAaTEPHAIIOB.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
JMOJIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O CTPOCHUHU BEILIECTBA, IPUPOJIE XUMUUECKON CBS3H B
Pa3IMYHBIX KJIaccaX XMMHUYECKUX COCIMHEHUN Ui TOHMMaHUsl CBOMCTB MAaTepHAlIOB U MEXaHU3Ma
XMUMHYECKHUX MPOIECCOB, MPOTEKAIONIUX B OKpyskatomeM Mupe (OITK-3);

- CHOCOOHOCTHIO TPHUHUMATh KOHKPETHHIE TEXHHUYECKUE pEIICHUs TpH pa3paboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHUUYECKUE CPEJICTBA W TEXHOJIOTMH C YYETOM
IKOJIOTUYECKUX TocieAcTBHid uX npuMeHenus ([1K-4);

- TOTOBHOCTBIO HCHOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHUH U
MaTepHaioB Ha KX OCHOBE IS PElIeHus 3a1a4 npodeccuonanbroit aesreapaoctu (ITK-18).

3namo:

- 0COOEGHHOCTHU CTPYKTYPbI, CTPOSHUS U CBOWCTB BHICOKOMOJIEKYJISIPHBIX COEIMHEHU;

- 0o0mue 3aKOHOMEPHOCTH (PU3UKO-XUMHUYECKUX SBICHUN M TMPOIIECCOB B MOIMMEpPax B
3aBUCHUMOCTH OT UX ()a30BOT0 U PU3NYECKOTO COCTOSHUS,

- TEOPETUYECKHE M TEXHOJOTHYECKHE OCHOBBI IMPOIECCOB MOJNyUeHHs (DYyHKIIMOHAIBHBIX
MOJIMMEPHBIX MaTepUaoB, OCHOBHBIE TEXHOJIOITMYECKUE PEXUMBI U MapaMeTpbl padOThl THIIOBBIX
IIPOU3BO/ICTB;

- 00J1aCTH IPUMEHEHUS TTOJTMMEPHBIX MaTEPUAJIOB.

Ymemn:

- aHAJIM3MPOBATh B3aUMOCBS3M XHMHUYECKOTO COCTaBa, CTPYKTYpbl MOJUMEPOB C HX
(GYHKIIMOHATIBLHBIMU CBOMCTBAMHY;

- TPOTHO3UPOBATh YPOBEHb CBOWCTB M OLIEHWBAaTh BO3MOXHBIE OONACTH TPUMEHEHUs
MIOJIMMEPOB B 3aBUCUMOCTH OT XUMHUYECKOT'0 COCTaBa ¥ TEXHOJIOTUH MOTYUYEHMUS;

- IPUMEHATH OCHOBHBIE TEOPETUYECKHE IOJIOKEHUS K aHAINU3Y pEe3yJbTaTOB HAYUYHBIX U
TEXHOJIOTUYECKUX UCCIIEOBaHUI B 00JaCTH TIOTMMEPHON XUMHH.

Bnaoemy:

= OCHOBHBIMH IIpHEMaMHU U IMOAXOJaMH K IIOJIYYCHHUIO ITOJIMMEPOB C 3aJaHHBIMU CBOMCTBAMH U
METOJaMHU ONITUMH3AIUHU ITPOIECCOB UX CHUHTE3A.

3. KpaTkoe coep:kanue JUCUHUIIHHBI:

Paznen 1. Beenenue. Jlakokpacounble MaTepuaibl

1.1 Bsenenune. CoBpeMEHHBII YpOBEHb M IEPCIEKTHUBBI PA3BUTUS  TEXHOJIOTMH
(YHKIMOHAJBHBIX MOJUMEPHBIX MaTepuanoB. Mcropust pa3BuTus (GyHKIMOHAIBHBIX MOJIUMEPHBIX
MaTepUajoB

1.2 TlomyyeHue, CBOWCTBA M OCHOBHBIC HAINPABIICHUS HCIIOJIB30BAaHHUS JIAKOKPACOYHBIX
marepuasioB  (JIKM) Ha  ocHOBe  HaTypajbHBIX, MOJIU(DHUIMPOBAHHBIX  MPUPOJIHBIX
mwiéakooOpaszoBareneii. JIKM Ha ocHoBe mnonuosneduHOB, TOMMAI(PHUPOB, XJIOPCOACPIKAITUX
OJIUTOMEPOB, (bTOpUPOBAHHBIX TJICHKOOOpa3oBaTenei, aKpHUIIOBBIE, SMOKCH/IHBIE,
kpeMHuiioprannaeckue JIKM.

Pazgen 2 Kayuyk u BojlokHa



1.1 HaTypanpHbIi U CHHTETHYECKHE KaydyKu. TpeOOoBaHMs, TIPEAbSIBISIEMbIE K KaydyKaM,

IPUMEHEHUE KayuyKOB.

HpOI/ISBOI[CTBO pe3uH (KOMHOHCHTH, ,Z[O6aBKI/I Hn ux HaSHa‘ICHI/Ie). Bo3moxHbie HaIlpaBJICHU

YJIyUIIEHUs 3KCILTyaTallMOHHBIX CBOMCTB PE3HH.
1.2 Knaccudpukamust  BOJIOKOH.  CHHTETHYECKHE

BOJIOKHA.

TpebGoBanus

K

BOHOKHOOGpaSYIOH_II/IM nmojJimMepam. MGTOI[I:I NpOU3BOACTBA HCKYCCTBCHHBIX MW CHHTCTHUYCCKUX

MOJIMMEPHBIX BOJIOKOH.
4. O6beM yueOHOI TMCHUNTHHBI

O0beMm
Bubl yueoHoii paGoTsl B 3auetHbix | B akagem.
CAUHUIIAX yacax

O0mas Tpy10eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 3 108
AyIUTOPHBIE 3aHSITHS 1,33 48
Jlexmum (JIek) 0,89 32
Jlaboparopusie padots (JIad) - -

[Tpaxtuueckue 3ausatus (113) 0,44 16
CamocrositeasHas padora (CP): 1,17 42
CamocTosiTeIbHOE U3yUYEHHE Pa3/IeOB AUCITUILUIMHBI 1,17 42
Buja xoHTpoOJISi: DIK3aMeH 0,5 18




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«KoncrpynpoBanue uzneanii us nontumepos» (b1.B./1B.6.2)

1. eab AUCHMIJIMHBI — HAYYUTh CTYI€HTOB KOHCTPYHUPOBAHHIO U3/I€IMN U3 TUIACTHUECKUX
Macc, COCTAaBJICHHIO TEXHWYECKHMX 3aJlaHMi Ha KOHCTPYHPOBAaHUE U MPOU3BOACTBO (POPMYIOIIETO
MHCTPYMEHTA, IPUOOPETEHUIO 3HAHHI 00 SKCIUTyaTallui, XPaHEHUH U 00CTYKUBAaHUN (POPMYIOIIETO
UHCTPYMEHTA.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
JOJIZKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS O CTPOCHHUHM BELIECTBA, IPUPOAE XUMHUECKOU CBS3H B
Pa3IMYHBIX KJIacCaX XMMMUYECKUX COEIMHEHUH JUIsl MOHMMAHUs CBOIMCTB MaTepuaioB U MEXaHHU3Ma
XUMHYECKHUX MPOIIECCOB, IPOTEKAIOIINX B OKpyxkatomieMm mupe (OITK-3);

- CHOCOOHOCTHIO TPHUHUMATh KOHKPETHHIE TEXHHUYECKHUE pEIICHUS TpH pa3paboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUYECKHUE CPEJICTBA W TEXHOJIOTMH C YYETOM
IKOJIOTUYECKUX TocneacTBHid ux npuMeHenus ([1K-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBONCTB XUMHUYECKHX DIIEMEHTOB, COCIWHEHHHA M
MaTepHaioB Ha KX OCHOBE IS PelIeHus 3a1a4 npodeccuonanbroi aesreapaoctu (ITK-18).

3namo:

- COBpEMEHHBIC TMOAXOJbl K BBIOOPY MOJUMEPHBIX MAaTEpUAIIOB JUISI H3TOTOBIICHUS
KOHKPETHBIX BUJIOB U3/ICIINH;

- TEXHOJIOTUYECKHE OCHOBBI BbIOOpAa MapOYHOTO AaCCOPTHMEHTAa TIOJIMMEPOB IS
IPOM3BOJICTBA KOHKPETHBIX M3/IEIIHIA;

- O0COOCHHOCTM KOHCTPYKTHBHOTO OGOPMIICHUS W3JACIHA, TOIyYaeMbIX pa3THYHBIMU
METOAAMU TIepepadOTKHU TIACTMACC B H3/ICIHS,

- OCHOBHBIC TIOJIOXKCHHS TEXHHYECKHX 3aJaHUii Ha W3TOTOBIEHHE (HOPMYIOIIETO
UHCTPYMEHTA;

- COBpPEMEHHbIE TpeOOBaHUS K KOHCTPYKIMSAM Ppa3IMYHBIX BUAOB (HOPMYIOILEro
UHCTPYMEHTA;

- METO/Ibl ONITUMM3ALNU (POPMYIOILIETO HHCTPYMEHTA;

-METO/IbI ITPOBEACHUS PUEMHBIX UCTIBITAHUN HOBOTO (DOPMYIOIIEr0 HHCTPYMEHTA.

Ymemo:

- TpaBWIBHO BHIOMPATh BHJ W MapKy IIOJIMMEPHOTO MaTepuana il HpPOM3BOJCTBA
KOHKPETHOT'O U3CITHS;

- IPaBUJILHO BBIOMPATh METOJI IIPOU3BOJCTBA TOTO WJIM MHOTO U3/ETIHS;

- KOHCTPYUpPOBaTh M3J€IHs U3 NOJMMEPHBIX MAaTEPUAIOB C YyYETOM CBOICTB KOHKPETHOTO
HOJMMEpa U METO/A ero nepepaboTKH B KOHKPETHOE U3/EIINE;

- MpPaBWIBHO COCTaBJIATh TEXHUYECKOE 3aJ]aHHE Ha MPOEKTHPOBAHUE M H3TOTOBJICHUE
(GhOpMYIOIIET0 HHCTPYMEHTA;

- TpPaBWIBHO MOAOHMpaATh MapKy InepepadaThiBaoniero o0OpPYIOBAaHUS JUIS HPOHM3BOJCTBA
KOHKPETHOT'O U3EIUS BBICOKOTO Ka4eCTBa C MUHIUMAaJILHBIMH 3aTPaTaMu ChIPbs U BpEMEHH;

- 0OPMIIATH TEXHUYECKYIO JOKYMEHTAIUIO TPH MPOU3BOCTBE M3ACIHH U3 TIacTMAacC.

Braoemy:

- METOJaMH OIpPEJENICHUs] ONTHUMAJIbHBIX U PALMOHAIBHBIX TEXHOJIOTMYECKHUX PEKHUMOB
paboThI (pOPMYIOIIEr0 HHCTPYMEHTA;

- MerojaMu aHanu3a 3(GGEKTUBHOCTH paboThl  (POPMYIOIIEro HHCTPYMEHTa IMpHU
HPOM3BOJICTBE KOHKPETHOT'O U3JIENIHUS;



- METOJaMHU yIpPAaBIEHUS W  PEryJupOBaHUSA  TEXHOJOTMYECKMMHM  IIPOLECCaMH,
NPOMCXOJAIIMMU B (POPMYIOIIEM HHCTPYMEHTE.

3. KpaTkoe coep:kanue JUCHUIIHHBI:

KoHcTpykumoHHbIEe Tu1acTMacchl U UX Kiaccudukanus. bazoBble Mapku KOHCTPYKLIMOHHBIX
IUTACTHYECKUX Macc. MoauduuupoBaHHble MapKd KOHCTPYKIIMOHHBIX IUIACTUYECKHUX Macc.
TexXHOJIOTMYHOCTh U3JEIUH, MPOU3BOJAUMBIX METOJAMHM JIUThs II0J JABJICHUEM U IPECCOBAHUEM.
Oco0EHHOCTH KOHCTPYKIIMH JIUTBIX W TPECCOBAaHHBIX wu3Aenauil. OCOOCHHOCTH KOHCTPYKIIMH
AKCTPY3UOHHBIX H31eHiA. OCOOCHHOCTH KOHCTPYKIIMK TEPMOPOPMOBAaHHBIX H31enuid. OCOOCHHOCTH
KOHCTPYKLIMM M3ICIINN, TOIY4YEHHBIX METOJAMH pasAyBa. Ycaaka TEXHOJOrMYecKas U
JKcITyatanuuoHHasd. IloHATme nomycka pasMepoB HW3IEIMH, €IMHULBI JOITyCKa, YMCIa €IUHMIL
JI0ITyCKa, KBaJIUTeTa TOYHOCTH. TexHudeckoe 3ajjaHue Ha ¢popmyronuii nHcTpyMeHT. ConepkaHue.
CocraBnenue. CornacoBaHue. BbrIOOp KOHKpETHBIX MapoK IepepadarbhIBaroliero o0opyroBaHHUS.
OcnoBuble nokaszarenu. Ctpana. @upma. I'apantiun. Bo3MOXHOCTh TEXHUYECKOTO 0OCTYKHBAHHUS.
@opMmyIomMi MHCTPYMEHT Uil JIMTHEBBIX MalIMH. Marepuanbl UIss W3rOTOBIEHHUS (opM.
X0J10/THOKaHAJIbHBIE JINTHUKOBBIE CUCTEMBI. | OpsiueKaHaIbHbIe JUTHUKOBBIE CUCTEMBI. M3BNIEeUeHnE
u3aenuii u3 popm. BeiTankuBaTenn MexaHUYECKUE U THEBMAaTHYECKIE, CBUHYMBAIOIIIE YCTPOICTBA.
CucteMsbl OT/Ie/IEHUS TUTHUKOB. MeTo/1bl HaHECEHUS Pe3bObl. Y CTAaHOBKA U 3aKPEIUIEHUE apMaTypBl.
Buasl apmatypel. CriocoObl mody4deHHs apMupoBaHHOro wuszenus. IIpaBuna pacnosnoxeHus
apMarypsl B U3Jenuy. BapuaHTsl 3aKkpenieHus BTYJIOYHOM, CTEPKHEBOM U JIEIECTKOBOM apMaTypHl.
VYciioBUsL yCTaHOBKM apMaTypbl B HEOXJ@XKICHHbIE U3JENUs TIOcle HX  OQOpMIICHHS.
TepmocratupoBanue Qopm. TepmocTaTupoBaHUE IJIOCKUX IMOBEPXHOCTEH, IMyaHCOHOB, MATpPHII.
BBoz 1 BBIBOJ TepMOCTaTHPYIOIIUX KHUIKOCTeH. DopMooOpasytommue 3eMeHTbl. X KOHCTPyKIus,
METO/BI YCTaHOBKH, OCOOEHHOCTH OOpaOOTKM TMOBEpXHOCTeH M T.I. LleHTpupylomme 371eMeHTHI
¢dopM. OcobeHHOCTH UX KOHCTpYKIMi. [lomHyTpsromue 3meMeHTsl (OPMYIOIINX UHCTPYMEHTOB.
@opmyromUA  HHCTPYMEHT JJIsl TPECCOB. OKCTPY3HOHHBIE TOJNOBKH. (OCHOBHBIE IpaBUIa
KOHCTPYUPOBaHUS OJKCTPY3HOHHBIX TOJIOBOK. (OCHOBHBIE THIIBI 3KCTPY3HOHHBIX TI'OJOBOK.
I'mapaBauyeckuil pacyeT SKCTPY3MOHHBIX TOJIOBOK PAa3IMYHONM KOHCTPYKUMH. MHCTpyMeHT miis
tepmodopmoBanus. I[lpocTeiimnii WHCTPYMEHT [ W3TOTOBICHHUS MAJbIX CEpUN W3IEIHA.
WMHCTpyMEHT [U1sl KPYITHOCEPUITHOTO U MaCCOBOI'O IPOM3BOJCTBA U3/EIUN.

4. O0beM yueOHOH THCHHIIINHBI

O06Bem
Bujbi yueoHoii padorsi B 3auetHpix | B akagem.
eIMHHLIAX gacax

O0mas Tpy10eMKOCTb JHCHUILINHBI 110 Y4e0HOMY IVIaHy 3 108
AYyIUTOpPHBIE 3aHATHUS 1,33 48
Jlexmum (Jlek) 0,89 32
Jlabopartopubie pabots (JIad) - -

[Ipaktuueckue 3ausarus (113) 0,44 16
CamocrositesnbHas padora (CP): 1,17 42
Bua KOHTpOJISA: IK3aMeH 0,5 18




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«XuMHYecKast TEXHOJIOTHS MUTMEHTOB M MUTMEHTHPOBAHHBIX JJAKOKPACOYHBIX MaTepPHAJTIOB)
(b1.B./1B.6.3)

1. Heap aucuuminHbl — GopMupoBaHue y 6akalaBpoB 3HAHUN O MOJTYYSHHUH, CBOWCTBAX U
IPUMEHEHNU TUTMEHTUPOBAHHBIX JIAKOKPACOYHBIX MAaTEPUATIOB PA3JIMYHbIX THUIIOB.

2. B pe3yabTaTe U3yuyeHHs IMCHUIUIMHBI 00y4alOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JMOJIKeH:

Obnadamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O CTPOCHUHU BEILIECTBA, IPUPOJIE XUMUUECKON CBS3H B
Pa3IUYHBIX KJIaccaX XMMHUYECKHX COCAMHEHUH ISl MOHMMAaHUS CBOMCTB MaTepUaioB U MEXaHHU3Ma
XHUMHYECKHUX MPOIECCOB, MPOTEKAIONIUX B OKpyskatomeM mupe (OITK-3);

- CIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pEeIlIeHUuss Mpu pazpaboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUYECKUE CPEJICTBA U TEXHOJIOTMH C YYETOM
9KOJIOTHUECKUX MOcaeAcTBUI ux npumenenus ([1K-4);

- TOTOBHOCTBIO HCHOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHUN U
MaTepuaJioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccronanbHoi aestenbroct ([1K-18).

3namo:

- OCHOBHBIE CBOWCTBA IMUTMEHTOB, HAIMOJHUTENEH M KOMIIO3ULIMOHHBIX JIAKOKPACOUHBIX
MaTepUajoB Ha UX OCHOBE;

- TEXHOJOTMYECKHE TPOIECChl  MONYy4YeHHs] MUTMEHTOB M  MUTMEHTHPOBAHHBIX
JIAKOKPACOYHBIX MaTEPHUAJIOB;

- OCHOBHBIE CBOMCTBA MUIMEHTUPOBAHHBIX JJAKOKPACOYHBIX MATEPUAJIOB;

- TEXHOJIOTUYECKHE CTIOCOOBI TIOTYYECHHUS! TUTMEHTOB M MMUTMEHTHPOBAHHBIX JIAKOKPACOUHBIX
MaTepuasos;

- METO/Ibl aHAJIN3a MUTMEHTOB U MUT'MEHTUPOBAHHBIX JIAKOKPACOUHBIX MaTEPUaJIOB.

Ymemn:

- MPOBOJUTH AHAJIU3 OCHOBHBIX CBOMCTB MUTMEHTOB, HAIlOJHUTENEH U KOMIO3UIIMOHHBIX
JIAKOKPACOYHBIX MAaTEPHAIIOB.

Braoemy:

- Oo0mMMH TpUHLUMIAMH BBIOOpa KOMIIOHEHTOB ISl TIOJNyYEHHUs KOMITIO3UIIMOHHBIX
JAKOKPACOYHBIX MaTEPHAJIOB B 3aBUCUMOCTH OT YCJIIOBUH UX IKCILTyaTalluy;

- METOJAMHU KOHTPOJISI TEXHOJOTMYECKHX IPOLECCOB IMOJyYEHUS KOMIIO3UI[MOHHBIX
JAaKOKPACOYHBIX MAaTEPHAJIOB.

3. KpaTkoe coep:kanue IMCUUILINHBI:

OcHoBHbIe TTOHATUA U onpenenienus. [lurment. Kpacurens. Hamonmaurens. Knaccuduxarus
MUTMEHTOB (110 XMMUYECKOMY COCTaBY U I[BETOBBIM IpHU3HaKaM). Pojb MUTMEHTOB U HAMOTHUTENEH
B JIAKOKPACOYHBIX MaTepuasax. BeimyckHabie (OpMbI MUTMEHTOB.

OcCHOBHBIE CBOWMCTBA TUTMEHTOB.

XHUMHUUECKUE CBOMCTBA: XUMHUYECKUN COCTaB U IIPUPOJA IOBEPXHOCTU IUTMEHTOB, HAJIUUUE
npuMeceld, pH BOIHON BBITSDKKH, XMMHUYECKAsl PEaKIMOHHOCIIOCOOHOCTh. PU3NYECKUE CBOMCTBA!
Kpucrannuueckoe ctpoenne nurmMmeHToB OCHOBHBIE KPUCTAIIOrpapUueCcKUe CUCTEMBI (CUHTOHHUM)
HEOpPraHMYeCKWXx NUrMeHToB. [lonmuMopdusm u mnonuMopdHbIE MpeBpalleHuss MUTMEHTOB.
MeractabunpHbie  (GOpMBI M cTa0WIM3alus  KpUCTAIOTPaUYECKUX CHUCTEM ITUTMEHTOB.
H30CTpyKTypHBIE CUCTEMBI U MX 3HAYCHHE B TEXHOJIOTMH MUTMEHTOB. BiHsiHUE KpUCTAITHYECKON
CTPYKTYpbl Ha CBOICTBa MUTMEHTOB.TBEPAOCTh, MIOTHOCTh YACTHI[ MUTMEHTA, UX BIUSHUE Ha
cBoiicTBa murmMeHTOB. JlucmepcHocTh W (opMa YacTHll MUTMEHTOB. BiusHHE TUCHEPCHOCTH U



(GbopMBbI YacTUIl HAa CBOMCTBA MUTMEHTOB. MeTObl OIIEHKH Pa3MepOB YaCTHUI] MUTMEHTOB U CTENEHU
UX TOJHUIUCIEPCHOCTH. YJelibHas MOBEPXHOCTh IMUTMEHTOB M METOAbI ee ompeneneHus. L(Ber
nUrMeHTOB. OCHOBBI TEOPHH I[BETHOCTH HEOPTraHMYECKUX MUTMEHTOB. CBA3h 1BETA ¢ XUMUYECKUM
CTpPOEHHEM MTUTMEHTOB. XapaKTePUCTHKA SIEKTPOHHBIX IEPEXO0/I0B, TPUBOSIINX K BOSHUKHOBEHUIO
[[BETa MUTMEHTOB. BiusiHUE KPUCTANIMYECKON CTPYKTYpPhl U JTUCIEPCHOCTH HAa LIBET MUTIMEHTA.
OCHOBBI TEOPUH LIBETHOCTH OPraHUYECKUX MUTMEHTOB. XapaKTEPUCTHUKA LIBETA aXPOMATHUYECKUX
(k03 GUIHEHT OTpaskeHHs M TOTJIOMICHHS, OeTM3HA) U XPOMATHYECKHX (I[BETOBOW TOH, SPKOCTH,
HACBIIIIEHHOCTh) MUTMEHTOB. MaTeMaTH4ecKoe MPEICTAaBJICHHE I[BEeTa MUTMEHTOB. KoopauHaThI
nBera W nBeTHoctu. l[BeroBoit rpaduk CIELAB. Mertoasl m3MepeHus I1BeTa NUTMEHTOB.
TexHomornyeckre CBOWCTBA: YKpPBIBUCTOCTh MUTMEHTOB. Ee BIMsHME Ha CBONCTBA NMUIMEHTOB.
Metonsl  ompeneieHus. 3aBUCUMOCTb  SKOHOMHYECKOH  A(PQPEKTUBHOCTH  HCIIOJIH30BAHUS
JAKOKPACOYHBIX MAaTepHalloB OT YKPBIBUCTOCTH NTUTMEHTOB. MHTeHcuBHOCTH (Kpacsamas wu
paz0enuBaromiasi CHOCOOHOCTh) TUTMEHTOB, €€ BIIMSHHWE Ha CBOWCTBA MHUTMEHTOB, METO/IBI
omnpeneneHusi. XapakTepUCTUKA TOBEPXHOCTH MHUTMEHTOB M HAMOJHUTENEH: 3HepreTuka
CMa4YyMBaE€MOCTH, KHCIIOTHO-OCHOBHBIE CBOMCTBA, MO3aUYHOCTh TOBEPXHOCTH, MACIOEMKOCTh 1-T0 1
2-TO poja, aJcopOIusl OJUTOMEPOB ¥ IMOJIMMEPOB HAa IMOBEPXHOCTh MUTMEHTOB M HAIOJIHUTEIICH,
SJIEKTPUYECKUM 3apsA] TMOBEPXHOCTH W Jp. V3MEHEHMEe CBOWCTB MMOBEPXHOCTH MUTMEHTA
MoaudupoBanueM. J(ucneprupyeMocTb TUrMeHTOB. AOpPa3UBHOCTh MUTMEHTOB. CBETOCTOMKOCTD
nurMeHToB. GoToxuMUUeckasi akTHBHOCTh TUTMEHTOB. ATMOC(HEPOCTOMKOCTh TUTMEHTOB.

Heoprannueckue nUrMeHTsl, UX CBOWCTBA U IPUMEHEHHUE.

[MurmenTsl Oenoro nBera (AMOKCHA THTaHA, JHMTONOH, IMHKOBBIE Oenmwa). [TurmMeHTHI
YEPHOTO 11BeTa (caxa, rpadut, 4epHbIi OKCUA kene3a). [IurMeHTsl )KeaToro, OpaHXeBoro KpacHOTro
U KOPUYHEBOT'O IIBETOB (’KEIE€300KCHIHbIE MUTMEHTHI, CBUHIIOBBIN CYpHUK, KaJMHEBbIE MUIMEHTHI,
KpPOHa U JIp. COJIM XPOMOBOW KHCIJIOTBI, KaJJMHEBbIE MUTMEHTHI, TOPOIIKU MeTaioB). [IurMeHTs!
CHHETO, 3€JICHOr0 U (PHOJIETOBOrO LBETOB (OKCHABI XpOMa, KOOAJbTOBBIE NMUIMEHTHI, KEJIE€3Has
Ja3ypb, yJIbTpaMaprH, CMECEBBIE 3€JIEHbIE TUTMEHTBI).

Oprannueckue MHUIMEHTBI, HMX CBOMCTBAa, JOCTOMHCTBA M HEAOCTAaTKH, OCHOBHBIE
IIPEACTABUTENN, IPUMEHEHHE.

Hanmonnurenu. Ponb HamonaHUTENeM B JaKOKpacodHbIX MaTepuanax. Kiaccudukanms.
TpeboBanusi, npeabsBisieMble K HamoiaHuTensM. OOmas XapakTepUCTHKa, CBOWCTBA, oOnacTu
npuMeHeHns. OCHOBHBIE NPEICTABUTEIN HAIOJHUTEIICH.

@OU3NKO-XMMUYECKME  OCHOBBl  JUCHEPrMpPOBAaHUS  IUTMEHTOB  (HAamNOJHUTENEH) B
IUIEHKOOOpa3yloImuxX cucteMax. MexaHu3M mpolecca aucneprupoBaHus. OCHOBHBbIE MPOLECCHI,
IIPOTEKAOILIME NPU aucneprupoaduu. ONTuMuU3anys yciaoBUi qucneprupoBanus. Peonornueckne
ycloBusi aucneprupoBanusi. Jlo0aBku (QyHKIIMOHAIBHOTO Ha3HAaueHUs (OCHOBBI KilaccH(HKAINH,
00J1acTH TPUMEHEHHUs, NMPUMEPbl OCHOBHBIX IpencTaBuTeieii). COBMECTUMOCTh HMUTMEHTOB C
KOMIIOHEHTaMH  IUIGHKOOOpasyrommx cucreM. Crabwnmuzanust nurMeHTupoBaHHBIX — JIKM.
Kunernueckast ycTouMBOCTh. ArperaTuBHasi yCTONYHUBOCTD.

TexHosnornueckue crnocoObl MOJyYEHHs HAMNOJIHEHHBIX JIAKOKPACOYHBIX MAaTepUasoB.
TexHonornueckue crocoObl MoMy4eHus smaneil. OCHOBHBIE OIEpalii TEXHOJOTHYECKOro mporecca
IIPOM3BOJCTBA dMane. MeTo BETHBIX WJIM MHOIONHUIMEHTHBIX IAacT. MeTos OAHONUIMEHTHBIX
nacT. MeToJl OJHONMIMEHTHBIX Moiy¢daObpuKaTHbIX 5Majnei. Meron OenbIx 0a30BBIX 3Maiei.
[TomydyeHne BOAOAMYJIbCHOHHBIX Kpacok. CocraB. JIOCTOMHCTBA M HENOCTAaTKH KpPACOK.
KomnoneHntsl, Bxoasmue B cocTaB. Mamnble 100aBKU. TEXHOJOTHYECKUH MPOIECC MOTyYCHHUs
JUCIIEPCUU TUIIA «MAcCJIO B BOJEe». TeXHOIOrH4EeCKUI ITPOLIECC MOIYyUYEHUs TUCIIEPCUN TUIIA «BOAA B



Mmaciey. [lomydenue ryctorepThix Kpacok. JJoCTOMHCTBA U HEAOCTATKH. TEeXHOJIOTHYECKUH CII0c00
nonyueHus. [lomydeHne mopomKoBbIX KpacoK. KOMMOHEHTHI, BXOASIIME B COCTaB MOPOIIKOBBIX
Kpacok. JlocTonHCTBa U HETOCTATKH. TeXHOIOTUYECKUH MPOLIECC MOTYYSHHS TTOPOIIKOBBIX KPACOK
HA OCHOBE TMOJUKOHACHCAIMOHHBIX MAaTepUaNoB. TEXHOJOTMYECKUNH TMPOLECC MOMyueHUs
MOPOUIKOBBIX KPACOK Ha OCHOBE MOJIMMEPHU3ALMOHHBIX MAaTEPUATIOB.

OxpaHa oOKpyXaromieil cpeiabl TpU MPOU3BOJACTBE NUTMEHTOB U MUTMEHTHUPOBAHHBIX
JTAKOKPACOYHBIX MAaTEPHAIIOB.

4. O6beM yueOHOI TUCIHUITHHBI

O6beM
Bubl yueoHoii paGoTsl B 3auetHbix | B akagem.
CIMHUIIAX gacax

O0mas Tpy10eMKOCTb JHCHUILINHBI 110 Y4eOHOMY IIaHy 3 108
AyIUTOPHBIE 3aHSITHS 1,33 48
Jlexmum (JIek) 0,89 32
Jlaboparopusie padots (JIad) - -

[Tpaxtuueckue 3ausatus (113) 0,44 16
CamocrositensHas padora (CP): 1,17 42
Bujx koHTpOJS: K3aMeH 0,5 18




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«IIpumeHnenue nmoaumMepHbIx matepuanos» (b1.B./1B.7.1)

1. Heab AMCHUIIMHBI — (HOPMHUPOBAHHE Yy CTYJIEHTOB LEJIOCTHOTO MPEACTaBICHHUS O
KJacCU(pUKAUU U MPUMEHEHUH MOJTMMEPHBIX MaTEpUATIOB.

2. B pe3yabTaTe U3y4yeHHs IMCHUILVIMHBI 00y4aKOIIMIACS M0 MporpamMmMe 0aKajappuara
JAOJIKeH:

Obradamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIIOCOOHOCTBIO TIPUHUMATh KOHKDPETHBIC TEXHUYECCKUE PEIICHUs Tpu pa3paboTke
TEXHOJOTMYECKHX IPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YeTOM
9KOJIOTHYECKUX MmocieacTBuil ux npumenenus (I1K-4);

- TOTOBHOCTHIO HCTOJb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHHN U
MaTepUasioB Ha UX OCHOBE JJIS pelICHuUs 3a1a4 npodeccronanbroi aesteabroctu (ITK-18);

- TOTOBHOCTBHIO U3y4YaTh HAyYHO-TEXHHUYECKYI0 HWH(MOPMAIUIO, OTCUECTBEHHBI U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

3Hamo:

- ICTOPHIO Pa3BUTHS TOJIUMEPHON IPOMBIIINICHHOCTH;

- KJ1accu(UKAIHMIO ¥ CBOMCTBA MOJTUMEPOB;

- OCHOBHBIX MPEICTABUTENEH KOHCTPYKIIMOHHBIX, (DYHKIMOHANBHBIX U MHTEIEKTYalbHbBIX
MOJIMMEPHBIX MaTePUAJIOB;

- IPUHIUN EeHCTBUS (YHKIIMOHATBHBIX ¥ HHTEUIEKTYIbHBIX MMOJIMMEPHBIX MATEPHAIIOB.

Ymemo:

- OIPENENATh TUIBI MOJUMEPHBIX MATEPHAJIOB, M3 KOTOPBIX M3TOTABIMBAIOTCS pPa3IHYHBIC
W3JIENNS;
- BBIOMpATH IOJUMEPHBIN MaTepUa JUIsl PEIICHUS PA3IMYHBIX TEXHUISCKUX 3a]1a4.
Brnaoemn:

- OCHOBaMHM IpPUMEHEHHMs (DYHKIMOHAJIBHBIX M HHTEJUIEKTYyalbHBIX IOJUMEPHBIX
MaTepHaloB;

- METOJaMM MPOTHO3MPOBAHUS TEXHUUYECKUX MapaMeTPOB M3AEIHs, U3rOTaBIMBAEMOIO M3
HOJMMEPHOI0 MaTepuaia.

3. KpaTkoe copep:kaHue AMCUUIINHBI:

Paznen 1. BBegenue. O0mmue cBeieHUs O IPUMEHEHUH MTOJTUMEPHBIX MaTepUAIIOB.

1.1. Bsenmenme. MHcropuss pasButus Vctopus pasBUTHS TOJIUMEPHON XUMHH H
npoMeinuieHHOCTH. Kitaccudukanust monuMepos 1o GyHKIIMOHATFHOMY Ha3HAUYEHHUIO.

1.2. Tlomumepsl B CTpOUTENLCTBE. Hecymmue W  orpaxiaronige KOHCTPYKIIUU
(TonmMMepOeTOH, CTEKJIOIUIACTHK, MTOTMKapOOHAaT). CHHTETHYECKHE TeTTION30JISITHOHHBIC MAaTePHUATBI
(IEHOTIOIUCTUPOI, SKCTPYAUPOBAHHBIN MTEHOMOJIUCTUPOIL, IEHOMIONINYypeTaH). [ MApOn30IIInOHHbIE
Martepuaibl (OUTyMHOIOIUMEPHBIE cocTaBbl, mosimMepHbie [IBX- u TIIO-MeMOpaHbl, MOTUMEPHBIHA
TOPKPETOETOH, MpOHUKaIue cocTaBbl). [lonmuMepHble MOJABI W HANOJbHBIE TMOKPBHITHUS
(monuypeTaHoBbIe, AMOKCHAHBIE, monuMeTuiametakpunaTaeie). [lomumepsr ([IBX, monusTHiew,
MOJMUCTUPONT M Jp.) U KOMIIO3UIIMOHHBIE MaTepuanbl (CTEKJIOMIACTHK) AN HMHXKEHEPHBIX
koMmyHukaiuii. Kneu (IIBA, B®, snokcuaHbie, MONIMypeTaHOBBIC, aKPUJIATHBIE U ApP.), IEHBI U
repMeTukH (IOJUYPETAaHOBEIE M CUIIMKOHOBEIE). Monuduimpyronme 100aBKy U MPOITUTKH.



[Tonumeps!l B MammHOCTpoeHUU. [lomumepsl A M3rOTOBJICHHS: 3yOUaThIX M UYEPBSUYHBIX
KoJjiec (ToJIMaMH b, TIOJIUTIPOTIMIICH, TICHTAIUIACTHI, TTOJIMKApOOHATHI, TToMu(opMaIbIeTUl, U 1Ip.);
IIKUBOB, MaXOBUYKOB, PYKOSITOK, KHOIOK (TIOJTHaMHIbI, aMUHOIUIACTHI, (peHon-popmanpaeruaabe
CMOJITbI, BOJIOKHUTBI, TEKCTOIUTBHI M [p.); POJMKOB, KaTKoB, OeryHoB (mommamunisl, [1BX,
MOJUTIPOITUIICH, TOTUKapOOHATHI, IPEBECHBIC TIACTUKH ); MOAIIUITHUKOB CKOJIBXKEHHUS (TTOJIMAMU/IBI,
MOJIUATHIICH, TOJHUIPONHIICH, MMOMHAKPUIATHI, TEHTAIIACT, MOJWKAPOOHATBI W JAp.); JeTaneu
MOIMIUITHUKOB Ka4eHUs (TIOJTUAMUIBI, TTOJIMKAPOOHATHI, MOTH(POPMATIBIETH); TOPMO3HBIX KOJIOJOK,
HakKJIaIoK ((peHos-hopManbAeTUIHbIE CMOJIbI, BOJIOKHHUTHI, IPEBECHBIC TUIACTUKH); TPYO, AeTayien
apMarypbl, GUIBTPOB MACISHBIX M BOJIHBIX cucteM (mommdtuieH, [IBX, nomumpomnuneH,
MOJIMKapOOHAThI, CTEKJIOIUIACTUKH); pabouux JeTaneil BEeHTWISTOPOB, HACOCOB, TUAPOMAIINH
(TMONMMaMHIbI, TTONUATUIICH, TTONMBUHUIXIIOPU, TTOJUIIPONIUIICH U JIP.); YIUIOTHEHHUH (TTOJHaMUIbI,
MONUATHIICH U [Ip.); KOXKYXOB, KOPIIYCOB, KPBIIIEK, Pe3epByapoB (MOJUITHIICH, aMUHOIIACTHI,
CTEKJIOIJIACTHKH U Jp.); NeTauel mpruOOpOB M aBTOMATOB TOYHON MEXaHUKH; OOJITOB, Taek, IIaiio;
NPYXKUH, PpEccop, KyJIadyKOBBIX MEXAaHHM3MOB, KIIAllAaHOB; KPYMHOTA0APUTHBIX DJIEMEHTOB
KOHCTPYKIIMW; AJICKTPOU3OJALIMOHHBIX JeTaleil, TMaHelel, I[IUTKOB, KOPIIyCOB MpUOOpPOB
(TToMMaMHuTBI, TTOJTUATHIIICH, TOPOILIACTHI U JIP.), CBETONPOITY CKAIOIINX ONITUYCCKUX JIeTallel (JINH3,
CMOTPOBBIX CTEKOJ U Jp. - MOJUATUICH, aMUHOILIACTBI, MMOJIMAKPUIIAThI, MOJIUKApOOHATHI U Jp.),
JUTEHHBIX Mojeseil (MOJUCTHPOII, MOIHAKPUIATHI, SMOKCUIHBIE CMOJbI, KPEMHUHOPTraHUYECKHE
OJIUTOMEPHI), PE3UH PA3NUYHOTO Ha3HAYEHUS (Kay4dyKH, CUITUKOHBI).

Pa3nen 2. Ilonumepsl B CETBCKOM XO34HCTBE, B JJIEKTPOTEXHUKE, B MUKPOIEKTPOHUKE

2.1. [Tomumeps! B cenmbckoM Xo3stiicTBe. [lommMepHbie Ouoruasl 1 repOoutuasl. [TonmumepHbie
MosuTrockoruabl. [lomumepHsie cymepaacopOeHTl W KoMmno3uThl. ['maporenu. [lomumepsr s
BOCCTAHOBJICHHsI TIOYBBI. buopasnmaraemble moTuUMEpBl B CeNbCKOM Xo3siictBe. [lommmepsr amns
ynqueHmI FI/II[pO,Z[I/IHaMI/I‘-IeCKI/IX CBOI>'ICTB JOBUXXCHUA )KI/II[KOCTef/'I B I/IppI/IFaI_[I/IOHHI:IX CUCTEMaAX.

2.2.  Tloaumepbl B  DJJEKTPOTEXHUKE.  OJIEKTPOU3OJSLUOHHBIE  MaTepHajlbl B
3JICKTPOYCTAHOBOYHOM U cBeToTexHuueckor apmarype (I[IBX, momucTuposn, MOMUmpomnuieH,
nonudopMaIbAeTu, MOJIUaMU/Ibl, AMUHOILIACTHI, CUIIMKOHBI, YpeTaHbl, (peHon-popmanpaeruaabie
CMOITBI, CJIOUCTBIC TUTACTUKH ). JINTUH-TIOTMMEpPHBIE aKKyMYJISTOPHI (TIOTUITUICHOKCHT).

2.3. [Monumepsl B MUKpO3JIEKTpOHUKE. DOTOUYBCTBUTENbHBIE TOJUMEPHI. [lo3uTHBHBIE U

HETAaTUBHBIE PE3UCTEI (penon-popmanbaeruHsie CMOJIB, IMOJIMMETWIMETAKPUIIAT,
NOJMBUHWIIIMHHAMAT W Jp). Pe3UCTBI, OCHOBaHHBIC HAa TIPUHIMIIE XHUMHUYCCKOTO YCHUIICHUS
N300paKEeHHUS. [Tonmumepubie CBETOIMO B (MOMMATUIICHAMOKCUTHO(EH,

HOHI/ICTI/IpOJICYHL(i)OKI/ICHOTa, HOJ'II/IHapa(I)eHI/IJ'ICHBI/IHI/IJIeH, SIIOKCHUIHBIC CMOJ'IBI).

Paznen 3. Ilonmumepnsie Hocutenu. [lomumepst B menunuue. IlonuMepHble MeMOpaHBI.
HHTennekTyanbHble MOTMMEPHBIE MaTEPUAIIBIL.

3.1. TlomumepHble HOCHTENW (COMOIMMEPHI CTUpPOJA C TUBHHWIOCH30JIOM, cedaekc,
uoHNUTH). Ha3HaueHwe momumepHbIXx Hocuteneil. [lonmumepHble HOCHUTENH € HOHOTEHHBIMH
rpynnamu. CopOeHTHI.

3.2. [lonumeps! B meauuuHe. [lonumepsl MEIMKO-TEXHUUECKOTO Ha3HAUYEHUs (TIOJIMATUIIEH,
HNOJUIPONWICH,  MOJUCTHPOJN,  MOAMd(UpBl, THoauamMuabl, mnonukap6onar). [lomumepsi,
UCIIONIb3yEMble B BOCCTAHOBHUTENBHOM XUPYypruu (L[MaHaKpUJIaTHbIC KIIEU, MOJUTIUKOINIBI,
MOJUATHIIEH CBEPXBBICOKOM MOJEKYJISIPHOM Macchl, MOTUMETHIMETaKpHIAT, MOJIUKAPOOHATHI,



CWJIMKOHBI) ¥ HaIlPaBJICHHOTO OWOJIOTMYECKOTr0o JeHCTBUS (KpOBE3aMEHUTENIM Ha OCHOBE
MOJIMBUHWINHUPPOINI0HA, TOJTUBUHUIIOBOTO CIIUPTA, JEKCTPaHa).

3.3. [TonmumepHBIe MEMOpaHBI, B TOM 4Hcie ra3opa3aenurenbbie. [lomumepst Tuna Haguon.
Bonoponnbsie TomnuBHBIE 35eMeHTHI. [IpoToH-cenekTuBHbIE MeMOpaHbl. HHTennekTyanbHble
MIOJINMEPHBIE MaTEPHUAJIBI.

4. O0bem y4eOHOH TUCHHIJIMHBI

O6beMm
Buabl yueOHol padoThI B 3avernpix | B akagem.
SAMHUIIAX gacax

OO0masi Tpy10€eMKOCTh THCIIUIUIAHBI 10 Y4eOHOMY TIAHY 2,0 72
AyIMTOPHBIE 3aHSTHS 0,88 32
Jlexmum (Jlek) 0,44 16
Jlaboparopubie pabots (JIad) - -

[Ipaktuueckue 3ausarus (113) 0,44 16
CamocrositesibHas padora (CP): 0,62 22
Buj koHTpOJS: K3aMeH 0,5 18




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«TexHonorus NpoN3BOACTBA M NMePepadOTKN KOMIO3UIMOHHBIX MaTepuajioB» (b1.B./1B.7.2)
1. Heab aucuunauHbl — QOpMHpPOBaHHE Yy OOYYAIOIIMXCA 3HAHUW O TEXHOJIOTUHU
MOJTUMEPHBIX KOMITO3UIIMOHHBIX MaTepUasoB.
2. B pe3yabTare uy4yeHusi JUCUMILIMHBI 00y4YaIOLIUIiCs MO MporpaMMe 0aKajaBpuara
JAOJIZKEeH:
Obradamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHYECKHE pEeIIeHUsT Mpu pa3paboTke
TEXHOJOTHYECKHX TMPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHMH C Y4YeTOM
9KOJIOTHUECKUX MOcaeAcTBUI ux npumenenus ([1K-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX JJIEMEHTOB, COCIMHEHHHA U
MaTepuaJioB Ha UX OCHOBE JJIs peleHus 3a1a4 npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO HW3y4YaTh HAYYHO-TEXHHYECKYI0 HWH(POPMAILMIO, OTCUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (ITK-20).

3nams:

- 3aKOHOMEPHOCTH XUMHUYECKUX U (PU3NYECKUX MPOILIECCOB MPHU MPOU3BOACTBE MOIUMEPHBIX
KOMIO3UIIMOHHBIX MaTepUasoB;

- TEXHOJIOTUYECKHUE OCHOBBI OpraHU3allMd COBPEMEHHBIX MPOIECCOB IMPOU3BOJICTBA
HOJMMEPHBIX KOMIIO3UIIMOHHBIX MAaTEPUAJIOB,;

- COBpEMEHHBbIe TpeOOBaHMA K ammapaTypHOMYy O(OPMIICHHIO OCHOBHBIX MPOIECCOB
IIPOM3BOJICTBA MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTePHAaJIOB;

- METOJbl KOHTPOJISI OCHOBHBIX TEXHOJIOTMYECKUX MapaMeTpOB IMPOILIECCOB MPOU3BOJCTBA
MOJIMMEPHBIX KOMITO3ULIMOHHBIX MaTEPHAJIOB;

- METOJIbI ONITUMHU3ALNN XUMUKO-TEXHOJIOTUYECKUX MPOIECCOB MPOU3BOACTBA MOJUMEPHBIX
KOMIO3UIIMOHHBIX MaTepUasoB;

- MeTroAbl  OHEHKH D(PPEKTUBHOCTH  MPOIECCOB  MPOU3BOJACTBA  MOJUMEPHBIX
KOMITO3UITUOHHBIX MAaTEPUATIOB.

Ymemo:

- TPUMEHSTH TEOPETHUYECKHE 3HAHUS I TPEICKa3aHUs MOBEIEHHUS — COCTAaBISATh M
AQHAJIU3UPOBATh COBPEMEHHBIE TEXHOJOTMYECKUE CXEMbl OCHOBHBIX IIPOLIECCOB IPOU3BOJICTBA
MOJIUMEPHBIX KOMITIO3UIIMOHHBIX MaTepUaOB, YMETh UX ONTUMHU3UPOBATH U HATIOJHATH MEPEIOBBIM
COBPEMEHHBIM 000pYI0OBaHHUEM;

- BEIOUpATh TEXHOJOTUYECKUE MAapaMeTPhl JJIi KOHKPETHBIX TEXHOJIOTUYECKUX MPOIECCOB C
y4éTOM  OCOOCHHOCTEH  XMMHYECKMX ¥  (PU3UKO-XMMHYECKHX  CBOWCTB  MOJUMEPHBIX
KOMITO3UITMOHHBIX MaTePUaJIOB;

- BbIOMpaTh 00OpyIOBaHWE JJIsi KOHKPETHOTO IIpoIlecca MPOW3BOACTBA TOJTMMEPHBIX
KOMITO3UITHOHHBIX MaTePUaJIOB;

- OpPraHHW30BaTh YIPABICHUEC TEXHOJIOTMYECKHMH MPOIIECCAaMU MPOU3BOACTBA TOITMMEPHBIX
KOMTIO3HIIMOHHBIX MaTEPUAJIOB C MAKCUMAJILHOM CTENeHbI0 3(h(heKTUBHOCTH.

Bnaoemw:

- METOJaMH OIpPEACNCHUS ONTUMAIbHBIX U PANMOHAIBHBIX TEXHOJOTHYECKHX PEKHMOB
paboThl 000PYIOBAHHUS ITPOLIECCOB MPOU3BOICTBA MOJUMEPHBIX KOMITO3UIIMOHHBIX MaTEPHAJIOB;

- MeTomamMu aHanu3a d(QPEKTUBHOCTH pabOThI KOHKPETHOT'O TPOM3BOACTBA TOJUMEPHBIX
KOMIIO3UITHOHHBIX MaTePUAJIOB;



- MCTOAaMM YIIPABJIICHHUA MW PCryJINPOBAHUA XHUMHKO-TCXHOJOTMYCCKUMHU IIpoHeccaMu

IIPOM3BOJICTBA MOJTUMEPHBIX KOMIIO3UIIMOHHBIX MaTEpUAIOB.
3. KpaTkoe coaep:kaHue TUCHUTLIHHBI

Moayas 1. HamosHuTenu H  CBA3YHWOIIHe, HCIOJb3yeMble

KOMIIO3UIIMOHHBIX MAaTECpPHAJI0B: MMOJYyYCeHHEC, CBOMCTBA.

Pa3nen 1.1. Knaccudukarus KOMIO3UIIMOHHBIX MaTEPHUATIOB.

Paznen 1.2. JlucnepcHble HAITOTHUTEIIH.
Pa3nen 1.3. ApMupyromye HaroJTHUTEIH.

Pa3nen 1.4. PactipocTpaHéHHBIE TTOJIUMEPHBIE CBSA3YIOIIHE.

Pasznea 1.5. HaHOKOMIIO3UTEL.

AJsA IMOJYYCHHUS

Mopayb 2. ®U3NKO-XUMHYeCKHE OCHOBBI CO3JaHUSI KOMIO3UIIMOHHBIX MATEPHAJIOB.

Pa3nen 2.1. SInenus Ha rpanuie paszaena ¢as.

Pazgen 2.2. OcraTo4Hble HampspDKEHUS B KOMITO3MIIMOHHBIX MaTtepuanax. CrocoObl HX

CHHMIXXCHHA. MGTO,Z[BI OMNpeaACIICHHUA OCTATOYHBIX HaHpH)KeHHﬁ.

Pa3znen 2.3. Kputnueckas anuHa BookHa. [IpenenbHoe KOIUYecTBO HATOTHUTEIS.

Paznen 2.4. Peonornyeckue CBOMCTBA HAIOJHEHHBIX MTOJUMEPOB.

Pa3nen 2.5. Moaynp ynpyroctu KOMIO3UIIMOHHBIX MaTEpUajoOB.

Pa3nen 2.6. Jlepopmanusi KOMIIO3UIIMOHHOTO MaTepHaa.

Paznen 2.7. [IpoyHOCTb U pa3pyllieHHe KOMIO3ULMOHHBIX MaTepuanoB. Teopus I'puddurca.

Teopus OpoBaHa.
Paznen 2.8. [IponuTKa CBA3YIOIUM HAITOJTHUTEICH.

MOIly.TIL 3. TexHnosorus NOJY4Y€HUA KOMIIOZUITUOHHBIX MAaTCPUAJIOB.

Pazgen 3.1. IIpoMbInUIEHHOE MPOW3BOACTBO KOMITO3WIIMOHHBIX MAaTE€pPHajOB Ha OCHOBE

TCPMOIIIACTOB.

Pa3nen 3.2. [TomydabpukaTsl 11 MOTyICHHUS] KOMITO3UITMOHHBIX MAaTEPHUAJIOB.

Paznen 3.3. MeTobl CEpHITHOTO MPOU3BOJICTBA U3CIIMIA U3 PEaKTOILIACTOB.

Pa3nen 3.4. [Tpou3BOACTBO COTOTUIACTOB.
4. O0bem yueOHOH TUCIHIJIMHBI

Ob6Bvem
Buabi yueOHoi padoThI B 3auernbix | B akamem.
eIMHUIIAX gacax

OO0mas Tpy10eMKOCTb JUCHUILIAHBI 110 Y4eOHOMY IIaHy 2,0 72
AyIUTOPHBIE 3aAHSITHS 0,88 32
Jlexmum (JIek) 0,44 16
JlaGopatopusie padotsl (JI1ab) - -

[TpaxTrueckue 3ansatus (113) 0,44 16
CamocrositeasHas padora (CP): 0,62 22
[ToaroroBka Kk KOHTPOJILHBIM paboTam 0,28 10
Jpyrue BUIIbI CaMOCTOSATEIHHON PabOThHI 0,34 12
Buja xoHTpoOJISi: IK3aMeH 0,5 18




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«TexHoJsiorus 1akokpacouHbix nokpsiTuin» (b1.B./1B.7.3)

1. leas AMCUMIJIMHBI — TPUOOpETEHUE 3HAHUM, YMEHHI U HABBIKOB B 00JIACTH TEXHOJIOTUU
MOJTyYEHUs] TOTUMEPHBIX MTOKPBITHI (OKPaCKH).

2. B pe3yabTaTe U3yuyeHHs IMCHUIUIMHBI 00y4aKOIIMIACS M0 MporpamMmMe 0aKajappuara
JAOJIKeH:

Obradamse CIETYIONIMMA KOMIIECTCHITHSIMHE:

- CIOCOOHOCTBIO TPUHHUMATh KOHKPETHBIC TEXHUYECKHE PEIICHUS TIpU pa3padoTke
TEXHOJIOTMYECKHX IPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YeTOM
9KOJIOTHYECKUX MmocieacTBuil ux npumenenus (I1K-4);

- TOTOBHOCTBIO HCTOJb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHHUN U
MaTepUaioB Ha UX OCHOBE JJIS pelICHuUs 3a1a4 mpodeccronanbroi aesteabroctu (ITK-18);

- TOTOBHOCTBHIO U3y4YaTh HAyYHO-TEXHHUYECKYI0 HWH(OPMAIUIO, OTCUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

3nams:

- ocHoBHble HOpmaTuBHBIE aokyMeHThl (["OCT, MCO, PJl), kacarommecsi mOATOTOBKHU
MOBEPXHOCTHU U MPOMBIIIIEHHOW OKPACKHU;

- OCHOBHBIE CBOWCTBa TMOBEPXHOCTU TIOJUIOKEK: UYEpPHBIX M LBETHBIX METAJJIOB,
KOHCTPYKUIMOHHBIX TJIACTMACC, APEBECUHBI U MAaTEpUAJIOB Ha €€ OCHOBE, CyOCTpAaTOB MUHEpPaIbHOU
MPUPOJIBI, CTEKIIA U KEPAMUKH;

- TEXHOJIOTUYECKHUE CIIOCOOBI MOATOTOBKH IMOBEPXHOCTH MEPET OKPACKOI;

- TEXHOJIOTUYECKHUE CXEMBbI TMOJrOTOBKH IMOBEPXHOCTH M OKPACKU YEPHBIX U LBETHBIX
METAJIJIOB H UX OCOOCHHOCTH;

- TEXHOJIOTUYECKUE CXEMBbI MOJATOTOBKH MOBEPXHOCTH M OKPACKH IIJIACTMACC, APEBECHHBI U
MaTepuajioB Ha €€ OCHOBE TMepe] OKpacKoi, CyOCTpaTOB MUHEPAIbHOM MPUPOABI, CTEKJIa U
KEepaMUKU;

- TNpUMEHSeMble B TPOMBIIUICHHOCTH TEXHOJOTMH OKPAcKd JIETKOBBIX M T'PY30BBIX
aBTOMOOWIIEH, KENEe3HOAOPOKHBIX BaroHOB, CYIOB, CaMOJICTOB U JAPYTUX PacCIpOCTPAHEHHBIX
U3 IEIINN.

Ymems:

- pa3paboTaTh ONTUMANBHYIO TEXHOJIOTHIO TTOJITOTOBKU MOBEPXHOCTH U OKPACKH PA3TUYHBIX
U3JIeTNI, UCXOIs W3 THUIA MaTepuia WU3JEIHs, COCTOSHHUE HCXOMAHOW TMOBEPXHOCTH, YCIOBHM
OKCIUTyaTallud  OKPAIICHHBIX  W3JCNUH, TMPOU3BOAUTEIIBHOCTH, Ta0apuToOB  W3ICHHS |
MIPOU3BOICTBEHHBIX TUIOIIAICH;

- BBIOpaTh U MpeIoxkuTh THna npuMensemoro JIKM, cucremy JIKII u cmoco6 Hanecenus ux
HAHECEHUS.

Braoems:

- HaBBIKAMU COCTaBJICHUS TEXHOJIOTUYECKUX CXEM MOJATOTOBKHU MOBEPXHOCTU U OKPACKH;

- METOJlaMU KOHTPOJISI CBOMCTB JIAKOKPACOYHBIX IMOKPBITHH.

3. KpaTkoe conepskaHue TUCHUILINHBI:

[ToaroroBka MOBEpXHOCTH MO OKpacKy: TexHosnorudeckue cranaaptasl —['OCT, UCO, P/I,
CTETNeHH OKHCIICHHUS U 3arps3HeHus. OCHOBHbIE CBOMCTBA MOBEPXHOCTH MOJIOKEK: CTallb, YYTYH,
[IWHK, aJIOMHHHM, 0JIOBO, ME/Ib, KOHCTPYKIIMOHHBIE MJIACTMACCHI, ipeBecuHa, daunep, [ACII, MO,
KOa, KaMeHb, KUPMHUY, OCTOH, TUIIC, CTEKIO, Kepamuka. CTaHIapThl OYHCTKH MOBEPXHOCTH IS
METAITUYEeCKONH MOANOKKH. CrocoObl OYHMCTKH TMOBEPXHOCTH: PyYHash MEXaHWYecKas OYHCTKa,
raJiToBKa, aOpa3uBHasi cTpyhHas ouncTtka. OOopynoBaHue ansi aOpa3sHMBHONW CTPYWHOW OYMCTKH.



Tepmuueckas ounctka. XUMH4eckas MOATOTOBKA MOBEPXHOCTU: 00€3)KUPUBAHUE PACTBOPHUTEIEM,
BOJHBIMU pPacTBOpPaMM, 3MYJIbCHOHHOE OO€3)KUpUBAHUE, YJIbTPa3ByKOBOE 00€3KHpPUBAHUE,
NIEKTPOXMMUYECKOE  O00€3KUpPHUBAHUE, TpPaBJIEHHE M  TpPaBICHHE C  OJHOBPEMEHHBIM
00e3KUpUBaHUEM, @aCCUBAllMs, HAHECEHHE KOHBEPCHUOHHBIX NOKpBITHIl: ¢ochaTupoBaHue
(kpucTaymunyeckoe U amop(Hoe), OKCUANpOBaHUE (aHOAMPOBAHUE), XPOMATHPOBAaHUE, 00pabOTKa
HaHOCHJIMKaTaMH. MeETObl, UCIOJIb3yeMble Ui OIEHKH O00E3KMpHUBAIOMMX U (PocdaTupyrommx
coctaBoB M (ocaTHbIx cioeB. TeXHOIOTHs MOATOTOBKM OIIMHKOBAHHOHN MOBEPXHOCTH, ATFOMHHUS
U €ro CIUIaBOB. TE€XHOJIOrUs MOATOTOBKHY IOBEPXHOCTH aJTIOMUHUS U €T0 CIIAaBOB. Y 1aJIEHUE CTapbIX
NOKpbITHH. CTaHJapTHBIE TEXHOJIOTMYECKHE CXEMBI IOATOTOBKHM MOBEPXHOCTH B COOTBETCTBHM C
I'OCT 9.402, TOCT P UCO 8501-2014, P/1 39-00147275-053-99. O60opynoBanue j1si XUHMHUIECKOMN
HOJTrOTOBKHA MOBEPXHOCTU: 00OPYZOBAaHUE MOATOTOBKH MOBEPXHOCTH CTPYWHBIM METOIOM, TUIIBI
OpUMEHseMbIX KOHBelepoB. BcmomorartenbHoe 00OpyAoOBaHHME: JO3MPOBAaHUE, MOJIYUYCHHE
JIeMUHEPATN30BaHHON BOJIbI, (PUIIBTPALIMY [IUIaMA, OYMCTKA CTOYHBIX BoA. OKpallnBaHue M1acTMace
U pe3uHbl. Pexomenpannu no ucnosnb3oBaHuio JIKM [uist OKpacku pa3iMuHBIX IJIACTMACCOBBIX
noepxHocTed. Mertonbl HaHeceHus: JIKM Ha mnactuku u pesuny. OkxpallluBaHHWE M IMPOIUTKA
JIPEBECHUHBI, IOJyUEHHUE JJAKOBBIX U HEMPO3pauHbIX NOKPHITUNA. OKpallluBaHUE U JIAKUPOBAHUE KOXKH.
Oxpacka HEOpraHM4eCKuX (MUHEPAIBHBIX) MOJI0KEK. TEeXHOIOTUs U3rOTOBJIECHUS I€KOPATUBHBIX U
MMHTAIMOHHBIX MOKPbITUM. OKpacka cTeksia. TeXHOJOrusi OKpacKH OTAENIbHBIX TPYIIT U3ICTUM:
aBTOMOOWMIIEH Ha KOHBeiepe, KeIe3HOJOPOKHBIX BArOHOB, CYJIOB, CaMOJIETOB. PeMOHTHas okpacka
Ky30Ba aBTOMOOMUJISL.
4. O0beM yueOHOH TUCIHIJIMHBI

O0beM
Buabl yueOHoii padoThI B 3auyerHeix | B akagem.
eIMHUIIAX gacax

OO0mas Tpy10eMKOCTb JUCHUILINHBI 110 Y4eOHOMY IVIaHy 2,0 72
AyIUTOPHBIE 3aHSITHS . 0,88 32
Jlexuun (Jlek) 0,44 16
Jlaboparopusie padoTs (JIad) - -

[Tpaxtuueckue 3ausatus (113) 0,44 16
CamocrositesnbHas padora (CP): 0,62 22
Bujx koHTpOJS: K3aMeH 0,5 18




AHHOTanus y4eOHOM NPOrpaMMbl JUCHHIJIMHBI
«MexaHn4yecKkue Mpouecchl U annaparbl Xumu4ieckoi texnoaorun» (b1.B./1B.8.1)

1. Heab aucuMmInHbI — GOPMUPOBAHUE Y CTYJCHTOB OCHOB MH)KEHEPHOTO MBILIUICHUS.

2. B pe3yabTarte u3y4eHusi AUCHUIUINHBI 00y4aKOLIUIiCA N0 MporpaMmMe dakajaBpuara
HOJIKEeH:

Obradamse CleqyIONIUMA KOMIETSHIIHSIMHE:

- CIOCOOHOCTBIO M T'OTOBHOCTBIO MCIIOJBb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIAH B ipodeccuonansHoi nesrensaoctr (OITK-1);

- TOTOBHOCTBIO HCIOJb30BATh 3HAHHUA O COBPEMEHHOM (HU3MYECKOl KapTuHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEDHOCTAX, CTPOCHMM BEINECTBA M  IIOHMMAaHUsA
OKpY’Karolero Mupa u sisnenuii npupoast (OITK-2);

- TOTOBHOCTBIO HCIIOJIB30BATh 3HAHMS O CTPOCHHUHU BEILIECTBA, IPUPOJIE XMMUUECKON CBA3HU B
Pa3IUYHBIX KJIaccaxX XMMHUYECKUX COSAMHEHUN JUIsl MOHMMAHUS CBOMCTB MaTEpUaIOB U MEXaHHU3Ma
XMMHUYECKHUX MPOIECCOB, MPOTEKAIOIIUX B OKpyskatomem mupe (OI1K-3);

- CIIOCOOHOCTBIO aHAJIM3UPOBATh TEXHUUYECKYIO TIOKYMEHTALNIO, TOA0MpaTh 000py10BaHHE,
TOTOBUTD 3asBKU Ha MPHOOpeTeHrne 1 peMoHT o0opynoBanus (ITK-9).

3namo:

- TEOPETUYECKUE OCHOBBI ITPOLIECCOB U3MEJIBYEHUS U CMEILICHMUS;

- KOHCTPYKLMH U IPUHLMUIIBI JEHCTBYSI OCHOBHBIX COBPEMEHHBIX MAIIVH Ul U3MEIbYCHUS U
CMEIIEHHS MaTEPHUAIIOB;

- METOJMKH pacueTa TeXHOJIOTHYECKOTO 000PyA0BaHMUS.

Ymemo:

- MPOBOJUTH MEXAHUYECKUE PACUETHI IEMEHTOB MAIIMH JUIsI U3MEJIbUYEHUS U CMEILEHUs
MaTepHaoB.

Bnaoemy:

- HaBBIKAMH aHAJIN3a MEXaHUYECKUX IIPOLECCOB XUMUYECKUX IIPOU3BO/ICTB;

- TEXHOJIOTUYECKUMU pacueTaMu 000py10BaHHUS;

- pacueTaMy TUIOBBIX JE€TaJIel MAlllHH, IO0JIb3YysACh CpaBo4YHOM Juteparypoi u 'OCTamu.

3. KpaTkoe coep:kanue JMCHUILIHHBI:

Beenenue

Ponp mpenmera «MexaHMYECKHE IPOLECCHl M amNmaparbl XMMHUYECKOM TEXHOJIOTUU» B
(GopMHUPOBaHMN WH)XEHEpAa XHUMHUKa-T€XHolora. «MeXxaHH4YecKHue TMpoLecChl M ammaparbl
XUMHYECKOW TEXHOJIOTMH» —OCHOBAa Ul IPOEKTHUPOBAHUS HOBBIX U COBEPLICHCTBOBAHMS
JEUCTBYIOIINX TEXHOJOTUYECKUX YCTAHOBOK XUMUYECKUX MTPEATIPUATHIA.

Mopayas 1. U3meiibueHne TBepAbIX BeleCTB

®dusnko-MexaHMueckue cBoiictBa MarepuanoB. CrnocoObl  u3MenbueHus. Teopuu
u3MenbyeHus. J{poOuiku, paszpyliaroole MaTepuan ckaTueM (IIEKOBble, KOHYCHbIE, BaJIKOBBIE).
JpoOunku ynapHoro neicTBus (POTOPHBIE U MOJOTKOBBIE IPOOHIIKH, MAJIbIIEBBIC U3MEIbUUTEIN).
MaimuHbsl  yAapHO-MUCTUPAIOLIET0  ACUCTBUS  (MENBHHUIBI € BpamalommMmcs  OapabaHoM,
BUOpaLlMOHHBIE MENbHULBI). 3MenpunuTenn pa3gaBiMBalOIIEr0 W HCTHPAIOLIETO JEHCTBUS
(OeryHHBIE MEITbHUIIBI, KATKOBO-TAPENIbYaThie H3MEIbUUTENHN, ONcepHbIe n3MenpunTenn). CTpyiHble
MeJsbHUIBL. O01acTh NPUMEHEHUS, IPUHLUT I€HCTBUSA, KIacCUUKALMSL.

Moayas 2. CMmenenune

IIponeccr cmemenus. Kinaccudukanus cmecuteneil. CMmeleHrne BEICOKOBSI3KUX MOJIMMEPOB
(uepBsYHBIC MAIIMHBI, BaJIKOBble MamMHbl). CMmecuTenu nepuoguueckoro neicreus. Kuneruka
nporeccoB cMmeuleHus. CMmelleHne chlly4ux marepuanoB. bapabGanHble cMecutenn. YepBsiuHO-



JomnacTHele cMmecutend. JIeHTouHble cmecuTend. beryHkoBble cmecutenu. [lupKynsimmoHHBIE
CMECHUTENTH C TICEBJOOKIDKCHHEM CBIMydero marepuaja OBbICTPOBPAIIAIOIIUMCS POTOPOM.
Yepennutenu. CMecUTENU HEPEPHIBHOTO AeiicTBU. [ paBUTanimoHHbIe cMecuTenu. Bubpamumonseie
cmecutenu. [IpsMoTOYHBIE CMECUTENH.

4. O0beM yueOHOH TUCIHIJIMHBI

O06Bem
Buabl yueOHol padoThI B 3auetHpix | B akagem.
eIMHUIIAX qacax

OO0mas Tpy10eMKOCTb JHCHUILIHHBI 110 Y4e0HOMY IVIaHY 2,0 72
AyIMTOpHBbIE 3aHSTHS 0,88 32
Jlexmmm (Jlek) 0,44 16
Jlaboparopubie pabots (JIad) - -

[Ipaktuueckue 3ausarus (113) 0,44 16
CamocrositesnbHas padora (CP): 1,12 40
Bua konTpoJs: 3auer - -




AHHOTanus y4eOHOM NPOrpaMMbl JUCHHIJIMHBI
«Mexanuka xumnuyeckux npoussoacrs» (b1.B./1B.8.2)
1. Heab AMCHUILIMHBI — HAYYUTh CTYACHTOB TBOPUYECKOMY IMOAXOMY K BBITOTHEHHUIO
WHXEHEPHBIX pPacyeTOB HAa IMPOYHOCTh, JKECTKOCTb M YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIUH,
JieTaneil v y3J10B MalluH U anmnaparos.

2. B pesyabTaTe U3y4yeHHs IMCHUIUIMHBI 00y4aKOIIMIACS M0 MporpamMmMe 0aKajaBpuara
JMOJIKEH:

Obradams CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUIUIAH B podeccuonanbroi aesreapaoctr (OITK-1);

- TOTOBHOCTHIO HCMOJb30BaTh 3HAHHUS O COBPEMEHHOW (M3MUYECKON KapTUHE MHpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMM BEIIECTBAa M  TOHHUMaHUs
OKpy>karomiero Mupa u sisnenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO HCTIOJIb30BATh 3HAHUS O CTPOCHHUHU BEILIECTBA, IPUPOIEC XUMHUECKOU CBS3H B
Pa3IMYHBIX KJIaccaX XUMHUECKUX COSAMHEHHH JIJIsl TOHUMaHHS CBOMCTB MaTepHalioOB M MEXaHH3Ma
XUMHYECKHUX TPOIIECCOB, MPOTEKAININX B okpyskatoriem mupe (OI1K-3);

- CITIOCOOHOCTBHIO aHATIM3UPOBATh TEXHUYECKYIO JIOKYMEHTAIIHIO, TOA0MpaTh 000pyI0BaHUE,
TOTOBHTH 3asBKH Ha MpHoOOpeTeHne u peMoHT obopymoBanus (ITK-9).

3uams.

- OCHOBHBIC YpaBHEHHUS W METOJbI PEIICHHUs 33[1a4 COMPOTUBICHUS MAaTEPHANIOB U JIeTalei
MaIllvH;

- OCHOBHBIE METO/IbI PACYETOB Ha MPOYHOCTH U JKECTKOCTh JIEMEHTOB KOHCTPYKLUI MalluH
¥ armaparos;

- OCHOBBI TEOPHH pacyeTa JeTalell 1 y3JI0B MAIIUH U allapaToB XUMHUYECKOH TEXHOIOTHH.

Ymemy:

- NpPOBOAMTH pACYEThl 3JEMEHTOB KOHCTPYKIMII Ha OCHOBE METOJOB COMNPOTHUBIICHUS
MaTepuasos;

- pacCUMTHIBaTh U KOHCTPYHUPOBATH AETATU MAIIWH MO UCXOAHBIM JaHHBIM;

- IPOU3BOJIUTH PACUYETHI IO OCHOBHBIM KPUTEPHUSIM pabOTOCIIOCOOHOCTH U KOHCTPYHUPOBAHUS
JleTalied MalllvH.

Bnaoemy:

- HaBBIKAMH pacyeTa COMPOTHBIICHHUS MAaTEPUAIOB AaHATUTUIECKUMHU METO/IaMHU;

- HaBBIKAMH BBIOOpA MaTepHaIoB MO KPUTEPHSIM TPOYHOCTH;

- pacdyeTaMu TUIOBBIX J€Tajield MallllH, MOJIb3YsACh clipaBoYHOM uTepatypoir u 'OCTamu.

3. KpaTkoe coep:kanue AMCUUIIHHBI:

3.1. 3rub >neMeHTOB MalllH U arnaparos.

3.1.1. TuddepenunanbHoe ypaBHEHHE HM30THYTOM OCH Oalku. DHEPreTHUecKUi MeTo[
onpenenenus nepemenieHuil. arerpan Mopa. IIpasuno Bepemaruna.

3.1.2. Pacyer craTu4ecKy HEONPEACTUMBIX OAJIOK U paM.

3.2. [Ipo4HOCTB COCYIOB M anmapaToB.

Pacyer Ha MPOYHOCTH TOJICTOCTEHHBIX HWIMHAPOB. CrocoObl TOBBIMICHHUS HeCyIeh
CIIOCOOHOCTH TOJICTOCTEHHBIX LIUJIMHIPOB.

3.3. CoennHenue aerajeii MallvH.

Mexanunueckue nepeaayu. 3youatsie nepefaun. YepBsuHbIe iepenayu. PemeHHbIe iepeaayn.
Penyxropsl. [IpuMepsl cxem peayKTopoB.



4. O0bem y4eOHOH TUCHHUIJIMHBI

O6bem
Bujnt yaeoHoil padoTsl B 3auetnbix | B akanem.
eIMHUIIAX gacax

OO0mas Tpy10eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 2,0 72
AYyIUTOpPHBIE 3aAHATHUS 0,88 32
Jlexumm (JIek) 0,44 16
JlaGopatopusie padotsl (JI1ab) - -

[TpaxTrueckue 3ansatus (113) 0,44 16
CamocrositeasHas padora (CP): 1,12 40

Bua konTpoJs: 3auer




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«JlonmosHuTeNAbHBIE IJIaBbI pusnyeckoil xumum» (b1.B.J1B.9.1)

1. Heap AUCHUILUIMHBI — O3HAKOMHUTHCA C TEPMOIAMHAMHYECKON Teopuel pacTBOpPOB
JMEKTPOJIIUTOB U SJCKTPOXMUMHUECKHUX ILenel (TaabBaHUYECKUX DJIEMEHTOB), MOHITH OCHOBHBIC
KMHETHYECKUE 3aKOHOMEPHOCTH TMPOTEKAHUsI XMMHYECKUX MPOLIECCOB, pOJib Karainu3a MAJis
XUMHYECKOW TEXHOJIOTHH.

2. B pe3yabTare M3y4eHHus JUCHUIIMHBI 00y4alOIUICA 10 NporpamMMe 0akajaBpuara
JTOJIKEH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAUTHE 00paOOTKY HMX pPE3yJNbTaTOB M OIEHUBATh IOTPEIIHOCTH, BBIIBUTaTh THUIIOTE3Bl U
YCTaHABIIMBATh TPAHULBI UX NPUMEHEHHUs, NPUMEHATh METOAbl MAaTEeMaTHYECKOTO aHalu3a M
MO/ICJIMPOBAHHUSI, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO Hecienoanus (I1K-16);

- TOTOBHOCTBIO HCIIOJI30BATh 3HAHHUS OCHOBHBIX (DM3MYECKHX TEOPHH ISl PEIICHUS
BO3HHUKAIOMNX (U3NIECKUX 3a7ad, CaMOCTOSATEIILHOTO NMPHOOpeTeHHs (U3MUECKUX 3HAHWUU, IS
MOHUMAaHUs MPUHIIUMIIOB pabOThl MPUOOPOB M YCTPOMCTB, B TOM YHWCJIE BBIXOISIIMX 32 TPEIEIIbI
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3nams:

- OTJIMYUTENIbHbIE OCOOEHHOCTH B TOBEACHHUU PACTBOPOB 3JIEKTPOJIMUTOB, CBSI3aHHBIE C
MIPOXO0XKJIEHUEM 3JIEKTPUUYECKOTO TOKA;

- TEOPUIO FaIbBAHUYECKUX SIBJICHUI;

- TEOPUM KUHETUKH, MyTH TEOPETHUYECKOTO pacyeTa CKOPOCTEH XHMHMUYECKUX peakuuil u
OTPaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

- OCHOBBI TE€OpHH (OTOXMMUYECKUX M IIETHBIX PEaKlHi, 0OCOOCHHOCTH HMX CTaIUHHOTO
IIPOTEKAHUS U YCIIOBHSI OCYILIECTBICHHUS;

- OCHOBHBIE 4YepTbl TOMOI€HHOIO M TE€TEPOre€HHOr0 KaTaliu3a, MPUYUHBI YCKOPEHUS
XUMHYECKOIO Mpoliecca B IPUCYTCTBUM KaTalIN3aTopa.

Ymemo:

- IPUMEHSTh KOHAYKTOMETPUYECKUE U TOTCHIIMOMETPUYECKUE U3MEPEHUS 1JIs ONPEICTICHUS
TEPMOJUHAMHUYCCKHX (DYHKIUNA XUMHYECKHX PEaKIUi, KOHCTAHTHI JHUCCOIMAINH, MPOU3BEIACHUS
pactBopumocTH, pH pacTBOpoB u T.J1.

- TNPUMEHATh TEOPETUYECKHE 3HAHUS M OKCICPUMEHTAIbHBIE METOJbl HCCIeIOBaHUS
(bU3NYECKON XUMUH JJISI PEIIEHUS BOIPOCOB, BOZHUKAIOIINX MTPH U3YUYECHUU KUHETHUKUA XUMHUYECKHUX
pEaKLHii;

- IPOBOJUTH aHAIN3 U KPUTUYECKHU OLIEHMBATh MOJYyYECHHbIEC HKCIIEPUMEHTAIIBHBIE JAHHbIE,
00001aTh 1 fenaTh 000CHOBaHHBIE BHIBOABI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

- KOMILUIEKCOM COBPEMEHHBIX 3JIEKTPOXUMHUECKUX METOI0B UCCIIETOBAHMS ISl OTIPEICTICHUS
TEPMOJIMHAMUYECKUX XapAKTEPUCTUK JIEKTPOIIUTOB U XUMUYECKUX PEAKIUM;

- METOJIaMHU OIIpE/ENICHUS MOpPsIKa U CKOPOCTH PEAKLUH, YCTAHOBJICHUS JTUMHUTHPYIOIIECH
CTaJuy U MEXaHU3Ma N3y4aeMON XUMHYECKON pEaKIuH;

- HaBBIKAMHM COCTAaBJEHUS TaJbBAHMYECKUX DJJIEMEHTOB A LENell OomnpenenaeHus
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIIETyEMOMN PEAKIINY;

- 3HaHUSMU OCHOBHBIX 3aKOHOB XWMHYECKOW KWHETUKHU, BIUSHUS Pa3TUYHBIX (HAaKTOPOB
(TeMriepaTypbl, 1aBIEHUS, KaTalln3aTopa) Ha CKOPOCTh XMMHUYECKOMN peaKInu.



3. KpaTkoe coep:kanue JMCHUILINHBI:

PacTBOpbl  371eKTPOIMTOB. Onekrpoctatuyeckass Tteopusi Jlebas-Xiokkens. Pacuer
AKTUBHOCTH M CpPEAHUX MOHHBIX KO3((QUIMEHTOB AaKTHUBHOCTH CUJIBHBIX 3JIEKTPOJIMTOB B
pa30aBleHHBIX W KOHIIEHTPUPOBAHHBIX PACTBOPOB M PACTBOPAX YMEPEHHOW KOHIICHTPALUH.
VY nenbHas 1 MOJIsIpHAst JIEKTPUUECKUE TPOBOAUMOCTH. CKOPOCTh IBUKEHUS U MOJABUKHOCTH HOHOB.
[IpenenvHbple MOJSpPHBIE 3JIEKTPOINPOBOAHOCTH HOHOB. 3aKOH HE3aBUCHUMOTO JBHUKEHHUS HOHOB
Konbpaymia. [IlpumeHenre usmepeHnid 3JIeKTPUIECKOM MPOBOIUMOCTH ISl ONPEACIICHUS CTENIEHN U
KOHCTaHTBI IUCCOLMAIINN CJIA0BIX AIEKTPOIHUTOB.

DJIeKTPOXMMHUYECKHE cucTeMbl (1enu). BO3HUKHOBEHHE CKayka IMOTEHIMala HarpaHuIle
pasnena mnpoBoaHukoB | u |l poma. JIBoWHOW 3neKTpUUECKUil CIIOW. DIEKTpOABHXKYLIas CHUiIa
TaJIbBAHUYECKOTO  DJIEMEHTA,  DJJEKTPOAHBIA  MOTEHLMand. TepMoauHamMHU4YecKas  TEOpHs
rajJbBaHUUYECKUX SIBICHUH, ypaBHeHue HepHcTa. DnekrpoxuMudeckas (opmMa OCHOBHOTO YPaBHEHHUS
TEpPMOJIMHAMUKH, Temmeparypublii koapduuuent DJIC. Onexrpomast | u Il poma, rasoBbie u
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE 3JIEKTPOABI. THIIBI TaJIbBAHUYECKUX DJIEMEHTOB: XMMHYECKUE,
KOHIICHTPALlMOHHBIE, C NIEPEHOCOM M 0e3 mepeHoca. XUMHYECKHE HCTOYHMKH TOKa, TOILUIMBHBIE
JJIEMEHTHI.

Xumuveckass KWHeTHKA. CKOPOCTh XMMUYECKOUN peaKkiy, KOHCTaHTa CKOPOCTH, MOPSAIOK U
MOJIEKYJIIPHOCTb peakiuu. Kunetnka HeoOpaTuMbIX peakuuit 1-ro, 2-ro, 3-To ¥ HyJ1€BOI'0 MOPSIIKOB.
JuddepenunanbHble 1 HTHTETPAIbHbIE METO/IbI ONIPeesIeHUs Nopsiika peakiuu. CII0)KHbIE peaKIiH.
[IpuHIIMN HE3aBUCHMOTO MPOTEKaHMsA SJIEMEHTapHBIX peakiuidl. OOpaTUMble, HapaijieNbHble U
nocjeAoBarelbHble peakiuuu 1-ro mnopsaka. BausHue TteMmmepaTypsl Ha CKOPOCTh PEaKIMH,
npubmmkenHoe mnpaBwio Bant-T'opda. VYpasuenme Appenuyca, auddepeHumanbHas U
MHTETpaJibHble (OPMBI ypaBHEHUS. DKCIIOHEHIMalbHasl (opMa ypaBHEHUs AppeHuyca. DHeprus
AKTHBALMU U NIPEIIKCIIOHCHIIMAIBHBIA MHOXKUTEIb.

Teopun XMMHYECKONW KUHETHKHU: TEOPHUsS AKTUBHBIX COYAAPEHUH M TEOPHUS INEPEXOAHOIO
coctossausi  TIIC (akTUBUPOBAHHOTO KOMIUIEKCA). OHTAIBIHUS W OHTPONHS aKTHUBAIUH.
@DOTOXMMHUYECKHE pPEaKUUU. XUMHUYecKue MU (POoTOPU3MUECKUE CTaJuU, BTOPUYHBIE MPOLIECCHI.
Kuneruka poroxummuueckux peaxkiuii. CeHCHOMIM3UpOBaHHbIE POTOXUMHUUYECKUE peakiuu. LlenHble
peaxIy, MEXaHU3MBbI 3apOXKICHUS, pa3BUTHs U 00pbIBa 1leny. Hepa3BeTBICHHBIEC U Pa3BETBICHHBIC
LIEMIHbIE peaKUuu. BeposTHOCTHAas TeOpus pPa3BETBICHHBIX peakuui. lIpenenbHble sABIEHUS B
LEMHBIX PEaKIUAX, HUKHUN U BEPXHUM IPEEIbl BOCILIAMEHEHHS.

Karanu3. ['omorennslii u rereporeHHblii karaau3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTHYECKUX DPEaKkiuil. BnusHue karanusatopa Ha TEPMOAVMHAMHYECKAE WM KHUHETHYECKHE
napaMeTpsl peakuuu. CelneKTUBHOCTh KaTalu3aTopa, KaTalUuTHYeCKas aKTHMBHOCTH. | OMOreHHBIN
kartanu3. CIOUTHBIA W pa3feibHBIM MEXaHU3Mbl KaTaIUTHYECKOTO ACUCTBHs. ODHEPreTHUECKHE
JarpaMMbl B3aMMOJEHUCTBUS peareHToB ¢ KatanuzaropoM. OOmuil u crnenupuueckuil KuCIOTHO-
OCHOBHOH Kkaranu3. Karanu3 xommiekcamMu nepexofHblXx MeTainoB. DepMEHTaTUBHBIA KaTallu3.
I'ereporennslii kaTanus. TUIIBI TETEPOTEHHBIX KaTAIN3aTOPOB. 3aKOH JEHCTBYIOIIMX IOBEPXHOCTEM.
KuneTtnka reteporeHHbIX peakiui.



4. O0bem y4eOHOH TUCHHUIJIMHBI

O6Bem
Bunbi yuebuoii padorni B zavernpix | B akagem.
SAMHUIIAX gacax

OO0mas Tpy10€eMKOCTb JMCHUILIMHBI M0 Y4eOHOMY IJIAHY 5,0 180
AyIMTOPHBIE 3aHSTHS 1,78 64
Jlexmum (Jlek) 0,89 32
Jlabopartopubie pabots (JIad) - -

[Tpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
Buj koHTpOJS: K3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«XumMuueckass kKnHeruka u karaaus» (61.B.J1B.9.2)

1. Heab IMCHUNIHHBI — OBJIA/IETh 3HAHUSIMH 00 OCHOBHBIX KHHETUYECKUX 3aKOHOMEPHOCTSX
MPOTEKAaHUSI XUMUYECKUX MPOIECCOB, MyTAX BBIIBICHHS METOJIOB, MO3BOJIIOIINX yCTaHABINBATH
MPUPOY CKOPOCTh-ONPEAEISIONIEH CTalul U JeNIaTh BHIBOJBI O BO3MOKHOM MEXaHWU3ME PEaKIuH,
MOHUMATh POJIh KaTalln3a ISl XUMUYIECKON TEXHOJIOTHH.

2. B pe3yabTare M3y4eHHus AUCHUILIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
JMOJIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAUTE 00paOOTKY HMX pPE3yJNbTaTOB M OIEHUBATh IOTPEIIHOCTH, BBIIBUTaTh THUIIOTE3Bl U
YCTaHABIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MATeMAaTUYECKOTO aHallu3a H
MO/JICJIMPOBAHHUSI, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO HccienoBanus (I1K-16);

- TOTOBHOCTBIO HCIIOJI30BATh 3HAHHUS OCHOBHBIX (DM3MYECKHX TEOPHH ISl PEIICHUS
BO3HUKAMOINX (DU3MYECKHUX 3a/1ad, CaMOCTOSTCIILHOTO MPHOOpeTeHUsT (PU3NUCCKUX 3HAHUH, IS
MOHUMAaHUs MPUHIIUMIIOB pabOThl MPUOOPOB M YCTPOMCTB, B TOM YHWCJIE BBIXOISIIMX 32 MPEIEIIbI
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3nams:

- OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIUi;

- TEOpUU XUMUYECKON KHHETHUKH, MyTH TEOPETHUECKOTrO pacyeTa CKOPOCTEH XUMHUYECKHX
peakuuii ¥ OrpaHUYCHHSI B IPUMEHIUMOCTH PACYETHBIX METOJIOB;

- OCHOBHI Teopur (POTOXMMHUYECKUX U IIETTHBIX PEAKIUi, peakiiii B pacTBOpax. 0COOEHHOCTH
WX CTAJIMIMHOTO MPOTEKAHUS U YCIOBHS OCYIIECTBICHUS;

- OCHOBHBIE YEpPThl TOMOTE€HHOTO M TETEPOre€HHOTO KaTaiu3a, NPUYUHBI YCKOPEHUS
XUMHUYECKOTO MpoIiecca B MPUCYTCTBUH KaTaIU3aTOPA.

Ymemy:

- IPUMEHATH TEOPETUYECKHWE 3HAHMSI U SKCIEPUMEHTAIbHBIE METOAbl MCCIEI0BaHUS
bu3NYECKO XUMUU IS PEIICHHs BOTIPOCOB, BO3HUKAIOIIUX PU U3YUYEHUH KHHETUKH XUMHUECKHUX
peaxkuui;

- HaXOJIUTh CKOPOCTh U yCTAHABIUBATh MOPSAOK XUMHUYECKON PEaKIIHH;

- MPOBOJUTH aHAIIN3 U KPUTHUECKH OICHUBATH MOTYYCHHBIE IKCIIEPUMEHTAIbHbBIC JaHHEIC,
0000mIaTh 1 JenaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

- 3HAHHUAMU OCHOBHBIX 3aKOHOB XHMMHYECKOW KWHETUKHU, BIUSHUSA Pa3IUYHBIX (HAaKTOPOB
(TemriepaTypbl, 1aBIE€HUS, KaTaJlM3aTopa) Ha CKOPOCTh XMMHUYECKOMN peaKInu.

- KOMILJIEKCOM METOOB OTpEIeNICHHUs OPSAIKA U CKOPOCTH PEAKIUH;

- TOAXOAAMH [JIsl YCTAHOBJICHUS JUMUTHPYIOMIEH CTagud M MeXaHHW3Ma M3y4yaeMoi
XUMHUYECKOU PEAKLUH.

3. KpaTkoe coaepxaHue IUCHMILIMHBI

XumMnueckass KUHeTHKAa. CKOPOCTh XUMHUYECKON PEAKIINU, KOHCTAaHTa CKOPOCTH, TTOPSIIOK U
MOJICKYJISIPHOCTh peakiuu. KuneTnka HeoOpaTuMbIX peaknuid 1-ro, 2-1o, 3-T0 U HyJI€BOTO IIOPSIIKOB.
Juddepennnanbable 1 THTETPaIbHBIE METObI ONIpeieeHHsI TopsiaKa peakiuu. CIoKHbIe peaKIiH.
[TpyHIMIT HE3aBUCHUMOTO MPOTEKAHUS 3JIEMEHTapHbIX peakiuil. OOpaTuMble, MapaijieNbHbIEe U
nocneaoBaTebHble peakuuu 1-ro mopsiaka. [TpuHIun nuMuTupyromeit craauu nocieaoBaTeIbHON
XUMHUYECKON peakunu. MeTo/1 KBa3UCTAIMOHAPHBIX KOHIIEHTPALUN, 00J1acTh IPUMEHEeHUS. BiusiHue
TEMIEpaTypbl Ha CKOPOCTh peakuuu, mnpudmmkeHHoe mnpaBuio Bant-I'odhda. VYpaBHenue



Appenunyca, muddepeHnnanbaas U HHTErpalibHble (OPMBI YpaBHEHHS. DKCIIOHEHIIUAIbHas (hopma
ypaBHEHUs1 AppeHuyca. DHEPrusl aKTUBALMU U IPEIIKCIOHEHIIMAIBHBIA MHOKHUTEIb.

Teopun XMMUYECKONH KWHETUKHU: TEOPHUSl aKTUBHBIX COYAAPEHHN U TEOpHUs MEPEXOIHOTO
cocrosiusi TIIC (aktuBupoBaHHOro Komiuiekca). OcHoBHble monoxkeHuss TAC, MexaHU3M
aKkTUBalMU MoJekyd. KoHcranTa ckopocTh OuUMONEKyNspHOM peakuuu. DU3NYECKHd CMBICI
MPEAIKCIOHEHIIUATBHOTO MHOMHUTENS W HHEPrud aKTHBAllMM B paMKaX TEOPUM AKTUBHBIX
coynapenuii. Crepuueckuii (pakTop, HEOOXOJUMOCTh €r0 BBEICHMS B KUHETUUYECKOE YPaBHEHHE
peakuuu. JlocTOMHCTBAa M HENOCTaTKM TEOPUM  AKTHBHBIX  COyJapeHud. MexaHusm
MOHOMOJIEKYJIAPHBIX Ta30BbIX peakiuil B pamkax TAC. Cxema Jlungemana. Teopus nepexoHOro
coctossaus  (aktuBupoBaHHOro Komiuiekca)(TTIC wmmu TAK). OcnoBubie monoxenust TIIC,
KMHETHYECKasi CXeMma peakluu. AKTUBHPOBAHHBIM KOMIUIEKC M ero cBoicTBa. [loBepxHOCTH
noteHuuanbHoU sHepruu. Koopaunata peakiuu, mpoduib MyTH pPEaKLWH, SHEPTUS aKTHBAIIMH.
OHTanbnMsl U SHTPONMS aKTHBALMM. VICTOIKOBaHME NPEA3KCIOHEHUIMAIBHOIO MHOMKUTENS U
CTEpUYECKOro (pakropa B paMKax TEOPUH IMEPEXOJHOIO COCTOSHUS. JIOCTOMHCTBA M HEIOCTATKU
TEOpUHU.

@DOoTOXMMHUYECKHE peakuu. XuMmMudeckue u (oTodusnMueckue CTaauu, BTOPUYHBIE
npouecchl. Kunernka ¢ortoxumuueckux peakuuid. CeHcuOWIM3UpoBaHHbIE (OTOXMMHYECKUE
peakuuu. LlenHble peakiyuu, MeXaHU3MBbI 3apOKICHUS, pa3BUTHS U 00pbIBa Lienu. HepasBeTBiieHHbIE
Y pa3BETBIICHHBIE IIEMTHbIE peaklui. BeposTHOCTHas Teopusi pa3BETBICHHbBIX peakiuil. [IpenenbHbie
SBIICHUS B IEMHBIX pEaKUMsX, HIDKHUH W BEpXHUM mpesensl BocrameHeHus. OCcoOEHHOCTH
NPOTEKaHUsI XMUMHMYECKMX peakuuid B pactBopax. Kierounsiit sddexr. Kunermueckas cxema
NPOTEeKaHUsT OMMOJIEKYJISIpHOIM peakiuu B pacTBope. IIpenenbHble ciiyyad NMPOTEKAHHs PEAKIHH.
beictpeie  (mudPy3MOHHO-KOHTPOIUpPYEMBbIC) peakiuu, TUGGy3UOHHBIH TMpeaen KOHCTaHTHI
CKOpPOCTH peakuuu. YpaBHeHue bpeHcrena-beeppyma. KnHeTHKka MOHHBIX peakIHMid B pacTBOpax.
BimstHue MOHHOM CHIIBI paCTBOPA Ha CKOPOCTh PEAKLUN ¢ y4aCTUEM HOHOB. MakpokuHeTHka. Poib
mubdy3un B KUHETHKE TETEpPOreHHbIX peakiuil. Pa3nuyHble peXumbl MPOTEKaHUs pPEaKIHid
(BHEIIHSST KHHETHYECKasi 00J1acTh; 00J1aCTH BHEIIHEH W BHYTpeHHEH nuddy3un).

Karamm3. ['omoreHHbii u rereporeHHbli katanu3. (OCHOBHBIE 3aKOHOMEPHOCTHU
KATAIMTUYECKUX peakiui. BiusHue kartanu3aTopa Ha TEPMOJMHAMHYECKHE U KHUHETUYECKHE
napameTpsl peakiuuu. CeleKTUBHOCTh KaTalu3aTopa, KaTaIUTHYEeCKas aKTUBHOCTh. | OMOTEHHBIM
kartanu3. CIOuTHBIA W pa3feibHbII MEXaHU3Mbl KaTaJIUTHUYECKOTO ACHCTBHs. ODHEPreTHUECKHE
JarpaMMBbl B3aMMOJICHCTBHS PEareHToB ¢ Katanu3aropoM. OOmuil u crienupuIeckuii KUCIOTHO-
OCHOBHOH Kkartanu3. Karanu3 xommiekcamMy nepexofHblXx MeTanaoB. DepMeHTaTUBHBIA KaTallus.
I'eTeporennslii kaTanus. TUIBI FE€TEPOTEHHBIX KaTaIU3aTOPOB. 3aKOH JEUCTBYIOIIMX MTOBEPXHOCTEH.
Kuneruka reteporeHHbIX peakiuid. Teopuu katanusa.



4. O0bem y4eOHOH TUCHHIJIMHBI

O6Bem
Bunbi yuebuoii padorni B zavernpix | B akagem.
SAMHUIIAX gacax

OO0mas Tpy10€eMKOCTb JMCHUILIMHBI M0 Y4eOHOMY IJIAHY 5,0 180
AyIMTOPHBIE 3aHSTHS 1,78 64
Jlexmum (Jlek) 0,89 32
Jlabopartopubie pabots (JIad) - -

[Tpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
Buj koHTpOJS: K3aMeH 1,0 36




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«OcHoBbl kBaHTOBOI XxumMumw» (b1.B./1B.10.1)

1. Heab aucuMnanHbI

- JIOTMYECKH OPraHW30BAaHHOTO O3HAKOMJIEHUS C OCHOBHBIMHU MOHSTHUSIMHM COBPEMEHHOU
KBAaHTOBOU XMMMUU;

- M3Yy4YEHUs OCHOBHBIX KBAaHTOBO-XMMHMYECKHX METOJOB pacyeTa CTPOCHHUA M CBOMCTB
XMMHUYECKHUX CHUCTEM;

- 03HAKOMJICHUS C OCHOBHBIMU IIPEICTABICHUSIMU O XUMUYECKOU CBSI3U U MEKMOJIEKYJISIPHBIX
B3aMMOJCHCTBHSX;

- O3HAKOMIJICHHUS C OCOOEHHOCTSIMM XUMHYECKOW CBS3HM, MEXMOJICKYJISAPHBIX
B3aUMOJICYICTBUI U CBOMCTB MOJIEKYJIIPHBIX CUCTEM U IIOJIUMEPOB;

- IprOOpETEHNsI HaBBIKOB pa0OThI C OCHOBHBIMHU KBAaHTOBO-XMMHYECKUMHU KOMITBIOTEPHBIMU
IporpaMMaMu, HCIOJIb3yEMbIMU Ha MIPaKTUKE.

2. B pe3yabTarte n3y4eHusi JMCHUILUINHBI 00y4AaKOLIUIICA N0 MporpaMmMe dakajaBppuara
HOJIKEH:

Obnadamse CleqyIONIUMA KOMIIETSHITHSIMHU:

- CHOCOOHOCTh IUIAHUPOBATh M MPOBOJIUTH (PU3WUYECKHE M XMUMHYECKHE SKCTIICPUMEHTHI,
MPOBOJIUTHE 00pabOTKY WX Ppe3yJbTaTOB U OIEHHWBATh TOTPEIIHOCTH, BBIABUTATh THIOTE3BI H
YCTaHABIIMBATh TPAHULBI UX MNPUMEHEHHUS, NMPUMEHATh METOAbl MATEeMaTHYECKOTO aHalu3a M
MOJICTTUPOBAHHSI, TEOPETUIECKOTO U IKCIIEpUMEHTaIbHOTO ucciaenoBanus (ITK-16).

Sname:

- OCHOBHBIE IIOJIOKEHUS KBAaHTOBOM XMMHUHU, COBPEMEHHOW TEOPUM XHMHUYECKOW CBSI3U U
MEKMOJICKYJISIPHOTO B3aUMOJAECHCTBUS M MPUMEPHI €€ MPUMEHEHUS! K KOHKPETHBIM XUMHUYECKUM
CHCTEMAaM,

- TPUHLUHIBI KOJMYECTBEHHOW XapakTepu3alWd ATOMHOM W BJIEKTPOHHOW CTPYKTYpbI
MOJIEKYJIAPHBIX CUCTEM U TIOJIUMEPOB;

- OCHOBHBIC B3aWMOCBSI3U MEXIY OAJICKTPOHHOW CTPYKTYpOH U (HU3UKO-XUMHUYECKUMU
CBOMCTBAMM BEIIECTB, JIEJKALIUE B OCHOBE YIIPABJIEHHUS CBOWCTBAMM;

- BO3MOXXHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHUUYECKHX PACUETHBIX METOJIOB U
00JacTH UX MPUMEHUMOCTH.

Ymems:

[IpuMeHATh KBAHTOBO-XMMHUYECKUE MOAXOABl MU METOIbI JJI pacyera, MHTEPIPETAUUH U
MPEACKa3aHUs CTPOEHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U MTOJIMMEPOB.

Bnaoems.

DJIeMEHTapHBIMUA HABBIKAMU MPUMEHEHUS KBAHTOBO-XMUMHUYECKHX MOJIXOJ0B M METOIOB U
MHTEPOpPETAMK  pe3yJbTaTOB MPH PELICHWHM MPAKTUYECKMX TEXHOJOIMYECKUX 3aJad U
CTaHJApPTHBIMU KBaHTOBO-XMMHUYECKHUMH KOMIIBIOTEPHBIMU IPOrpaMMaMHu.

3. Kpartkoe cogep:xanue TUCUMILTHHBI
Beenenue. [Ipeqmer kBaHTOBOM XUMUHU. POJIb KBAHTOBOM XMMUHU B ONIMCAHUHM XUMUYECKUX SIBJICHUN
Y IIpoLeccoB. B3anMOCBA3b KIIACCHYECKON U KBAHTOBOW MOJENEN MOJIEKYI.

Mopayas 1. O0mivie NpUHIMIIBI KBAHTOBOW XUMHHU



OCHOBHBIE TIOJOKEHUSI KBAHTOBOM MEXAaHUKH. BapwalMOHHBIH METOA HaXOXKICHUS
BOJIHOBBIX (pyHKUMH. [Ipnbamkenne He3aBUCUMBIX YacTULl. MeTos caMOcOraacoBaHHOIO MOJIS IS
aToMmoB. [IpubnnxeHnne HeHTPaaIbHOro Moysd. ATOMHbBIE OPOUTAIHN U UX XapaKTEPUCTUKH.

O/HO3JIEKTPOHHBIE U MHOT03JIEKTPOHHBIE BOJIHOBBIE (DYHKIIMU M METOIbl MX pacyera.

AHTHCHUMMETPUYHOCTD 3JIEKTPOHHOH BOJMIHOBOHM (pyHKIMH. CnuH-opOuTanu. JleTepMuHaHT
Creintrepa. Beenenue B metoas! Xaptpu-®Poka u Kona-Illama, xumudeckass TpaKTOBKa Pe3yJIbTaTOB.
DneKTpOHHBIE KOH(UTYpAIIUM aTOMOB C TOUKH 3pEHUSI KBAHTOBOM XUMUH.

MoayJsb 2. MeToasl KBAaHTOBON XUMHUH

[Ipubmmwkenne  bopra-Onmenreiimepa, amuabaTUYECKUd  TMOTEHIMAT W TOHSATHE
MOJIEKYJIIpHO# CTpYKTYphl. Metoasl Xaptpu-Doka u Kona-I1lIama mis monekynsl. [Ipubmmkenne
MO JIKAO. DnexktpoHHas koppensuus. Metoa koHpurypaumoHHoro B3aumozeictBus. Teopus
BO3MYyILlEHHH. PacueT 3Hepruu aucconuanuy XUMUYECKUX CBA3CH.

Hepapxusa MeTOI0B KBAaHTOBOWM XUMHUU. Hesmmupuueckas KBaHTOBas Xumusd. ba3ucHbie
(GYHKIMU JUIST HEAMIIUPUUYECKUX PAacdyeToB. ATOMHBIE M MOJEKYJIsipHbIe Oa3ucHble Habopbl. Ponb
0a3ucHBIX (YHKIMIA B ONMWUCAaHMM CBOMCTB Mousiekyn. [lomysmmupudeckne Meronsl. BajeHtHoe
npubIMKeHne. m-3eKTpoHHoe mnpubmmkenue. Merox Ilappusepa-Ilomna-Ilappa. Ilpocroit u
paCIIUPEHHBIA METOIBI XFOKKEIIS.

To4YHOCTH KBAHTOBO-XMMHUYECKUX PACUETOB CBOMCTB MOJIEKYII.

Mopayasp 3. XuMuueckas CBA3b U MEKMOJIEKYJISIPHbIE B3aUMOJICHCTBUS

OpbOuranbHas KapTUHA XUMHYECKOW CBsi3u. KOHCTpYKTHBHas H  J€CTPYKTHUBHAs
uHTEepdepeHus opoutaneii. MoJeKkyspHble OpOMTaTd W HMX CHUMMETPHIHAS KIIACCH(HUKAIIHS.
Koppensuuonnsle nuarpaMMbl. DJNEKTPOHHbIE KOH(UIYpaluu JABYXaTOMHBIX MOJIEKYJ. AHaiu3
3acelieHHOCTel opOuTaneit mo Mammukeny. [loHsaTre o 3apsaax v MopsiaKax CBs3EH.

[IpocTpaHCTBEHHOE pacHpelecHUe HJIEKTPOHHOM IUIOTHOCTH M XMMHMYECKas CBA3b.
MexMonekysipable  B3auMojaencTBus. JlepopManmonHas 37eKTpoHHass IUIOTHOCTh. Cuibl B
MOJIEKYyJIax.
3axnroueHre. KBaHTOBasi XUMHUS KaK MHCTPYMEHT IIPOIHO3a B XMMUH.

4. O0beM yueOHOM JUCUMIITHHBI

O6bem
Bujbi yueonoii padorsi B 3auetnbpix | B akagem.
CIIMHUIIAX Jacax

OO0masi Tpy10€eMKOCTh THCIIUIUIAHBI 110 Y4eOHOMY TIAHY 3,0 108
AyIMTOPHBIE 3aHSTHS 0,88 32
Jlexmum (Jlek) 0,44 16
JlabopaTtopnsie paboTs (J1ab) - -

[Tpaktuueckue 3ansatus (I13) 0,44 16
CamocrositesibHas padora (CP): 2,12 76
Buja koHTpOJISI: 3a4eT ¢ OLEeHKOM - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Xumus monomepon» (b1.B./1B.10.2)

1. Henap AMCHMIUIMHBI — TIOJyYCHHE MPEACTABICHHUS O BEIIECTBAX M O CHOCO0aX HX
MOJIyYEHUs, HA OCHOBE KOTOPBIX MOJyYatOT OCHOBHBIE KJIACCHI IOJIMMEPOB, @ UMEHHO:

— MHUIMATOPaX paJuKaIbHON U MOHHOM MOJIMMEpPU3ALINH;

— UHUIIMATOPAaX MOHHO-KOOPIUHALIMOHHOM MOJIMMEPHU3AIH, B YACTHOCTH LIMPKOHOLIEHOBBIX;

— BUHWJIOBBIX MOHOMeEpax (oyiepuHax, akpuiiarax, IueHax u 1p.);

— MOHOMeEPAX, MOJIUMEPHU3YIOIIUXCS C PACKPBITUEM ITHKJIA;

— MOHOMEpax, OO0pa3yoIUX TMOJUMEpPhl B pe3yibTaTe pPEaKIUil MOIUIPUCOECTUHEHUS
(IMU30IMaHATHI, STIOKCHU/IBI);

— MOHOMeEpax, 00pa3yIoIUX MOJUMEPHI M0 PEAKIUN MOJUKOHACHCAUU (TUEHBI, (PEHODI,
TUKapOOHOBBIE KUCIOTHI U UX (XJIOP)aHTHIPHUIBI U JP.).

2. B pe3yabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACA M0 MporpamMmMe 0aKajaBpuara
JTOJIKEH:

Obradamse CIETYIONIMMA KOMIIETCHITHSIMHE:

- CIOCOOHOCTBIO TJIAHUPOBATh W TMPOBOJAUTH (PU3MUECKHE U XUMHUYECKHUE SKCIICPUMEHTHI,
POBOAUTH 00pabOTKY HMX pE3yJNbTaTOB M OLEHUBATh IOTPEIIHOCTH, BBIJBUraTh THUIIOTE3Bl U
YCTaHABIMBATh TPAHULBI MX INPUMEHEHHUs, NPUMEHITh METOAbl MAaTEMaTHYECKOTO aHalu3a M
MOJICTTUPOBAHHMSI, TEOPETUIECCKOTO U IKCIIEpUMEHTaIbHOTO ucciaenoBanus (ITK-16).

3nams:

-  XMMHYECKHE OCHOBBI TMONlyu4eHHUs Hauboliee paclpOCTpPaHEHHBIX HWHHUIIMATOPOB
MOJIMMEPHU3ALUN U HHULUUPYIOIIUX CUCTEM;

- XMMHU3M TIPOIIECCOB MOJYYCHHSI MOHOMEPOB, 00Pa3yIOIINX MOJIUMEPHI B PE3YJIbTATE HETHBIX
MIPOILIECCOB;

- CHHTCTHYCCKHE aCIEeKThI MOJIYUYCHHS MOHOMEpPOB, 0Opa3yoIIUX IMOJUMEPHI B pe3yJbTaTe
CTYIIEHYATBhIX MTPOLIECCOB.

Ymemns:

- BBIOMpATh MCXOJHBIE PEAreHThI, PACTBOPUTENHU, KAaTAIN3aTOPhl, (PU3NUECKUE YCIIOBHS IS
MOJTyYE€HHUsI TOTO UM HHOI'O MOHOMEDA;

- OMNpEAEeNsATh KPUTEPUHU, BIUSIOLIME HA BBIXOJ BEIIECTBA, paBHOBECHE (I PAaBHOBECHBIX
peaxIyii), TerIoBoi AP GEKT peakuii Ha KayKIO0M dTarle MOTy9eHUs OTJEIBLHO B3STOTO MPEICTABUTENS
MOHOMEPOB;

- BBIOMpATH CIOCO0 OYUCTKU TOTO WJIM MHOTO MOHOMEpa B 3aBUCUMOCTH OT €T0 arperaTHOro
COCTOSIHUS, UCTIONIb30BaHMS PA3IMYHBIX KOMIIOHEHTOB PEAKIMH U CII0CO0a €ro MoIy4eHusl.

Braoemy:

- HaBBIKAMH TIOCTPOCHUS JJOTMYECKUX CXEM, TIO3BOJISIONINX HAaHOoee MPOCTHIM U IOCTYITHBIM
CHOCOOOM MOIYYUTh HEOOXOIUMBI MOHOMED;

- HaBbIKAMHM MPOTHO3UPOBAHHUS CHHTE3a XMMHUYECKHX COCJIMHEHUN OMHUpasiCh Ha MEXaHU3M
BO3MOXKHOTO MX TIPOTEKAHUS, TEOPUIO PE30HAHCA, a TAKXKE YUUTHIBAsI BHEIIIHUE ¥ BHYTPEHHHE (DAKTOPHI;

- HaBBIKAMU TPOBEJCHUS XUMUYCCKUX MAHUIYJSIUN IJIsi CHHTE3a MOHOMEPOB C YYETOM
MOCTaBJICHHBIX TIEPE]] HUM yCIIOBHIA.

3. KpaTkoe conep:xkaHue TUCHUILINHBI:

CuHTE3 WHHIMATOPOB pAIUKAIBLHON TMOJMMMEpH3aluu — Tepekuch Oenzomna, JIAK;
MHULHAATOPbl HOHHOM MOJIMMEPHU3ALNUN — KATHOHHOTO U AHMOHHOT'O THIA; CUHTE3 METaJUIOLIEHOBBIX
WHUIIMATOPOB Ha OCHOBE MHJEHA U (IyopeHa; CXeMbI MONy4YeHHUs ITUIeHa B JabopaTtopuu M Ha
npousBoACTBe; cuHTe3 Dumepa-Tpomma; cmocoObl MOMy4YeHHs MOJUBUHWIXJIOPHIA U



TeTpadTOPITUIICHA; aKpWJIaThl — MeTWI(MeT)akpuiar, (MeT)aKpUJIOHUTPUI, (MET)aKpHIaMHuI —
MOSTANHBIM CHUHTE3; OJHOBPEMEHHOE IOJIY4YEHHE CTHpOJa U MPONMJICHOKCUIA; €-KalpoJakTam —
CEKCTeTHasl MeperpynnupoBka bekmaHa; nM30mpeH BapUAaTHUBHBIM CHUHTE3; IMOJyuyeHHE (eHona U
alleTOHa B pe3yJbTaTe CEKCTETHOM MeperpynmupoBKU MO KYyMOJBHOMY CIOCOOY; KOHJEHCalus
¢eHonma wu ameroHa ¢ oOpa3oBaHHMEM AU(DEHWIONIPONAHA; TMPOMBIIICHHOE TMOJIy4YeHUE
SAMUXJIOPTHIPUHA — XUMHYECKHE AaCMEeKThl; CHHTE3 AapOMAaTHYEeCKUX M  alu(aTHUYECKHX
JTMH301IMAHATOB; TIOJIYYEHHUE OHTUJICHIVIMKONS C HWCIOJIB30BAHUEM PA3MUHBIX KaTalU3aTOPOB;
¢dTaneBble KUCIOTHI M HUX (XJIOP)aHTHIPHJbI; IOJYYEHHE apOMaTHUYECKUX M alu(aTHYECKUX
JMAMHHOB; ITO3TAIIHBIN CUHTE3 KapOaMuI-MeJIaMUH.
4. O0bem y4eOHOH TUCHHIJIMHBI

O0Bem
Bunbi yuebHoii padoTni B 3avetnpix | B akagem.
CIIMHUIIAX Jacax

OO0masi Tpy10€eMKOCTh THCIIUIUIAHBI 10 Y4eOHOMY TIAHY 3,0 108
AyIMTOpHBIE 3aHATHS 0,88 32
Jlexmum (Jlek) 0,44 16
Jlabopartopubie pabots (JIad) - -

[Ipaktuueckue 3ausarus (113) 0,44 16
CamocrositesibHas padora (CP): 2,12 76
Buja koHTpOJISI: 3a4eT ¢ OLEeHKOM - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Cunre3 u ucciaegopanue noaumepon» (b1.B.JIB.11.1)

1. Heab pucHumInHbI — GopMUpOBaHHUE TPOGECCUOHATFHBIX KOMIIETEHIIUH U TTOJTOTOBKA K
MOCTIEAYIONIEM BBHIMOTHEHUIO HAYYHO-UCCIIEOBATEIBCKOM pabOThl TMOCPEICTBOM BBIOIHEHUS
Haquoro HpOGKTa 110 3JaHUKO npenonaBaTenﬂ B 06HaCTI/I CHUHTE3a U HCCIICAOBAHUA MOHOMepOB,
BI:ICOKOMOJICKy.H}IpHI:IX COGI[I/IHGHI/Iﬁ 158 HOHy‘-IGHI/IH HOHI/IMepHBIX MaTepI/IaJ'IOB Ha UX OCHOBC.

2. B pe3yabTarte n3y4eHusi JUCHUIUINHBI 00y4aKOLIUIICA N0 MporpaMmMe dakajaBppuara
JAOJIKeH:
Obnadams clenyroMUMA KOMIETEHIIHSIMHE:

- CIIOCOOHOCTEIO IIJIAaHUPOBATh U IMPOBOAWTH (1)I/IBI/I‘I€CKI/I€ U XUMHYCCKUC SKCIICPUMCHTEI,
MPOBOJIUTE 00pabOTKY WX pe3yJIbTaTOB U OIEHHWBATH TMOTPEIIHOCTH, BBIABUTATh THUIOTE3BI U
yCTaHABJIMBATh TPAHMIBI MX TPUMEHEHHUS, TMPUMEHATH METOIBl MATEMaTHYECKOTO aHaIW3a W
MO/JICIIHPOBAHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOT0 recieaoanus (ITK-16);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOWCTB XMMHYECKHX JJIEMEHTOB, COCIMHCHHI

=

MaTepHajIoB Ha X OCHOBE JJIs pelleHus 3a1a4 npodeccuonanbaoi nesirensHocty (I1K-18);

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HH(POPMALMIO, OTCUYECTBEHHBIH U
3apyOeXKHBII OIBIT 10 Tematuke uccienoanus (I1K-20).

Snamo:

- TEOPETUYECKUE OCHOBBI OMYyUEHHUS U PUMEHEHNE HOBBIX MOJUMEPHBIX MaTEPHAIIOB;

- 0COOCHHOCTH IKCIIEPUMEHTAIFHBIX METOIUK B 00JIACTH CUHTE3a TIOJTUMEPOB U OJTUTOMEPOB;
- METO/bI U TIOJIXO/IbI 10 OILIEHKE CBOMCTB U XapaKTEPUCTUK HOBBIX MOJUMEPHBIX MaTEPHUAJIOB.
Ymemo:

- aJIalTUPOBATh METOIAMKY IKCIIEPUMEHTA C YUETOM MMEIOIIETOcs 000pyI0BaHUS;

- paboTaTh Ha COBpPEMEHHBIX MNPHOOpPaXx W YCTAHOBKAX, OPraHW3OBBIBATH IPOBCICHUE
AKCIEPUMEHTOB M UCTIBITAHHM, IIPOBOAMTH UX 00pa0OTKy M aHAJTU3UPOBATh PE3YJIbTATHI,

- MPUMECHATh TCOPETUYCCKUE 3HAHMS, MOJYUYCHHBIC NMPH M3YYCHUU CCTECTBCHHO-HAYUYHBIX
JTUCITUTIIH JJIs MHTePIPETALUN YKCIIEPUMEHTATbHBIX TAHHBIX.

Brnaoemn:

- HaBbIKAMH OOpAIlEHWS C HAyYHOM M TEXHUYECKOH JIMTEpaTypod W BBICTpaWBaHUE
JIOTUYECKUX B3aMMOCBS3EH MEXKIY Pa3IMUHBIMU JTUTEPATYPHBIMU UCTOYHUKAMU;

- HaBBIKAMU MOCTPOCHHUS MPUINHHO-CIICICTBEHHBIX CBSA3EH MEXy IKCIEPUMEHTATbHBIMU U
TEOPETUYECKIUMH JTaHHBIMHU.

3. KpaTkoe cogepkaHue TUCHUILINHBI:

B npomecce ocBOeHHS OUCHMIUIMHBI OOYYaroIIMHCS C TOMOUIBIO IPEroiaBaTess
BOCITPOMU3BOJUT I/I/I/IJ'II/I pa3pa6aTHBaeT HOBBIC MCTOAHWKHU CHUHTE3a OJIMTOMCPOB WJIM IIOJUMEPOB, UX
BBIJACJICHUA U3 peaKHHOHHOﬁ CMECH U OYHUCTKH. HpI/IMeHeHI/Ie q)HSI/IKO-XI/IMI/ILIGCKI/IX, B TOM YHUCIJIC
UHCTPYMEHTAJIBHBIX, METOJOB HCCIEAOBAaHUS Ui YCTAaHOBJIEHUS XUMHUYECKOH CTPYKTYpBHI,
MOJIEKYJISIPHO-MACCOBBIX ~XapaKTepUCTUK TNPOAYyKTa peakuuu. VHTepmperauus pe3yiabTaToB
JKCIIEpUMEHTa U 0POpPMIICHHE OTYETa 00 HCCIETOBaHUY.



4. O0bem y4eOHOH TUCHHUIJIMHBI

Buabi yueOHol padoThI

0O0BeM

B zavernpix | B akagem.
CIMHUIIAX Jacax

OO0masi Tpy10€eMKOCTh THCIIUIUIAHBI 110 Y4eOHOMY TJIAHY 3,0 108
AyIMTOPHBIE 3aHSTHS 1,33 48
Jlexmum (Jlek) - -

Jlabopartopubie pabots (JIad) 1,33 48
[Tpaktuueckue 3ansatus (I13) - -

CamocrositesibHas padora (CP): 1,67 60
CamocTosITeTbHOE U3YUYEHHUE PA3/IeTIOB JUCITUTUTHHBI 1,17 42
Jpyrue BUsbl caMOCTOSATEIBLHON pabOThI 0,5 18

Bua koHTpoJs: 3auer




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Hccaenopanne nepepadorku noaumepon» (b1.B./1B.11.2)
1. leab TMCHUNIMHBI — PAa3BUTHE Y CTYJCHTOB OakanaBpuaTa MPAaKTUYECKUX HABBIKOB IO
MIPOBEJICHUIO MCCIIEIOBAHUI MTOJMMEPOB Ha Pa3IMYHBIX CTAUAX Mpoliecca nepepaboTKu.
2. B pesyabTaTe U3yuyeHHs IMCHUILVIMHBI 00y4aKOIIMIACA M0 MporpamMMe 0aKajaBpuara
JAOJIKeH:
Obradamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTHIO TNIAHUPOBATh U MPOBOIAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAUTHE 00paOOTKY HMX pPE3yJNbTaTOB M OIEHUBATh IOTPEIIHOCTH, BBIIBUTaTh THUIIOTE3Bl U
YCTAaHABIIMBATh TPAHULBI UX MPUMEHEHHUS, NPUMEHSITh METOAbl MAaTEeMaTHYECKOTO aHalu3a M
MO/ICIMPOBAHHUSI, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO HccienoBanus (ITK-16);

=

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBONCTB XMMHYECKHX JJIEMEHTOB, COCIMHEHHUN
MaTepualioB Ha UX OCHOBE JJIs pelieHus 3a1a4d npodeccronanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHMYECKYI0 HH(OPMAIMIO, OTCYCCTBEHHBIH |
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (ITK-20).

3namo:

- OCHOBHBIE TIOHSTHUS U OIIPECIICHNUS, OTHOCSIINECS K U3y4aeMOW AUCIMILUINHE;

- (axTOphl, BIUSIONIME HA IPOIECC MEepepadOTKH W IMOJYYCHHE H3ACIHH TpeOyemoro
Ka4ecTBa;

- TEOPETUYECKHE OCHOBBI M BO3MOXXHOCTH METOOB, MCIOJB3yEMBIX IPU HCCIECIOBAHUU
HOJMMEPOB;

- ipuOOpBI U 00OPYOBaHUE, IPUMEHSEMbIE JJISl IPOBEICHHS UCCIIEOBAHUI MOJIMMEPOB B
nporecce nepepadoTKu.

Ymemy:

- 00ocHOBaHHO BBIOMpaTh Hambojee S(PPEKTHBHBIA METON WM KOMIUIEKC METO/I0B
HCCIIeJOBaHMS NIepepabOTKU TTOJIMMEPOB;

- aHAJIM3UPOBATH PE3yJBTATHl UCCIECIOBAHUN MOIMMEPOB, MOJYUYCHHBIC C HCIOIb30BaHUEM
paccMaTpuBaeMbIX B Kypce METOJIOB.

Braoemy:

- uH(pOpMaLUel O CYIIECTBYIOIIUX METOAAX HMCCIICAOBAHUS W WCIBITAHUN MOJIMMEPOB M
IPUMEHSEMOM IIPH 3TOM 000PYI0BaHUH;

- crocobaMu MHTEPIIPETAMH U 00PaOOTKHU MOIYYEHHBIX PE3yIbTaTOB;

- mpueMaMH IOHCKa WHGPOpPMAMM O METOJaX M METOAMKAX, a TaKKe pe3ysibTaTrax
UCCIICIOBAaHMS MTOJIUMEPOB C HCIOJIB30BAaHUEM Pa3IMYHBIX METOJOB B ceTH VHTEpHET W ApYyrux

pecypcax.
3. KpaTkoe conepskaHue TUCHUILINHBI:

Paznen 1. UcciaenoBanue nepepadoTK TePMONIACTOB

1.1 IMoaroroBka K BBINOJHEHUIO Ja0opaTOpHBIX pador. U3roroBjieHue o0pa3inoB
TEPMOILIACTOB /ISl IPOBEICHHs HCcae0BAHMIT

Beenenne. MHcTpykTax mno texHuke OezomacHocTu. Ompoc oOyyaromuxcs Mo NpaBHiiaM
NOBEJCHUS B Ja0OpaTOpuM M TEXHUKE O€30MacHOCTH. 3arojIHEHHE S>KypHala [0 TEXHHUKE
6e3omacHocTi. OCHOBHBIE TPEOOBAaHUS K BEACHUIO JTa0OPATOPHOTO XKypHasia, MOATOTOBKE U 3aIUTe
71a00paTOPHBIX padoT.

JlaGopaTopnast padora Ne 1.




[lens paboThl: O3HAKOMJIEHHE CO CIOCO0aMH TMOJyYeHHUs OOpasloB TEPMOILIACTOB;
NOJy4YeHHE 00pa3lioB TEPMOILUIACTOB METOOM JINThS ITOJT JaBICHHEM.

OOBEKTHI: TPaHyIMPOBAHHBIN MU MIOPOIIKOOOPA3HbIM TEPMOILIACT.

OO6opynoBaHue: JIMThEBAs MallMHA C JIMTHEBOM (OPMOU sl TONydeHHUs: 0OpasloB B
COOTBETCTBUHU ¢ pazMepamiu, yctanoBiaeHHsIMU ['OCT 21341-2014.

CymHocTs pabOThl COCTOMT B O3HAKOMJIEHMH €O CHOCOOaMHU MOJy4YeHHs 0oO0pa3lioB
tepmoriactoB B coorBercTBUM ¢ ['OCT 33693-2015 u I'OCT 12019-66 u nonydenun oOpasioB
TEpPMOILJIACTOB METO/0M JIUThs 1MoA JaBieHueM. [Ipu mpoBeaeHnu naHHON paboThl oOydarouiuecs
UCTIONIB3YIOT 3HAHUS U HABBIKH, OJYUYCHHbIE TP BHITIOJIHEHUH J1a00paTOPHOTO MPAKTUKyMa B Kypce
«TexHonorust 1 000pyI0OBaHKE MPOLIECCOB MEPEPAOOTKH MOTUMEPOBY.

1.2. Onpenesnenne TeNJIOCTONKOCTH TEPMOILIACTOB 10 MapTteHcy

JlaGopaTopuas pabora Ne 2.

Lenp paGoThl: ompeneieHne TEIIOCTORKOCTH 1o MapTeHcy o0pas3ioB, HMOJIYYEHHBIX MPHU
BBITIOJIHEHUH J1abopaTopHOi paboTsr Ne 1.

OOBeKTHI: 00pa3ibl TepMoIUIacTa, ¢ pasmepamu, coorBeTcTBytonumu ['OCT 21341-2014,
MOJIyYEHHBIC TTPY BBITIOJTHEHUH JTa00paTopHOU padboThl Ne 1.

Ob6opynoBaHue: neyb A U3MEPEHHS TEINIOCTOMKOCTH, TEPMOMETPHI.

CymHocTh pabOTBl COCTOMT B ONPEIECIIEHUH TEIUIOCTOMKOCTH TEPMOIUIACTa, CPAaBHEHHUU
MOJIYYEHHBIX 3HAYEHUW CO CIPABOYHBIMH JAHHBIMU M YCTAHOBJICHHMH MAKCHMAJIBHO JIOMYCTHMOM
TEeMIEPATyPbI KCIUTyaTalluH U3JIE€IHM, N3TOTOBJICHHBIX U3 UCCIEAYEMOTo MOJIUMEpa.

1.2. Onpenesienne 1e)opMANMOHHO-TIPOYHOCTHBIX U A/IT€3HOHHBIX CBOICTB 00pa3loB
TepPMOILJIACTOB

JlaboparopHas pabota Ne 4.

Lenp paboThl: M3ydeHUE BIMSHUSA TUTACTU(UKANMH Ha Je(OpMAMOHHO-TIPOYHOCTHBIC H
aJre3MOHHBIE CBOICTBA IOJIMMEPOB.

OOBeKTHI: TepMOIUIACT (TOTMBUHIIIAIIETATHAS] TUCTIEPCHUS ), TUTACTU(PHUKATOP.

OO6opynoBaHue: CTEKISIHHBIE CTaKaHbI, OIOpeTKa, Mellajka, IUICHKAa aHTHAATe3WOHHAs,
JeIepuH, CYIIWIBbHBIN IKad, pa3pblBHAS MallWHA JIs WCHBITAHUS IUICHOYHBIX MAaTEPHUAJIOB,
yHUBEpCajbHas UCTbITATENbHAS MAIIUHA.

PaGota cocTouT U3 1ByX 3Tanos:

1. IIpurorosnenue miacTuUIMPOBAHHON MOJMBUHIIIAIICTATHON AMCIIEPCUU C PA3THIHBIM
COJICpKAHUEM ITUTACTH(HUKATOpa M M3TOTOBJICHHE TUICHOK M3 MCXOMHOW W TUIACTH(HUIIMPOBAHHOU
NOJMBUHMIALIETATHOM JUCIEPCUU IyTEM HAHECEHUS Ha AaHTHAJIrE3MOHHYIO TIOJUIOKKY C
MoCJIeyIONeH CYImKOoW B cymmibHOM mkady npu Temmneparype 105 °C. IIpoBoasT pacTsokeHue
MOJyYEHHBIX IUICHOK Ha pa3pbiBHOM MamuHe. [0 MogyyeHHBIM SKCIEPUMEHTAIbHBIM JaHHBIM
CTPOSITCS. JUHAMOMETPHYECKHE KpPHUBBIE W PACCUMTHIBAIOTCS TPOYHOCTHU M OTHOCHUTEIbHBIE
YAJIMHEHUS IPU PACTSKEHUH U pa3pbIBe.

2. Tlomy4yenue oOpasmoB IJisi ONMpPENeNICHUs aaAre3MOHHON MPOYHOCTH IyTeM HaHECEHUs
UCXOAHOW W TIACTU()UIMPOBAHHBIX TMOJMBUHWIALCTATHBIX JHUCIIEPCHM HA MpeABapUTEIHHO
BBIPE3aHHBIC MOJIOCKH JIeIEpUHA, CKJICMBAaHUH U3 MOMAPHO BHAXJIECT, BBIACPKKE B TeUeHUE 2 U 0e3
rpy3a u 1 4 mox rpy3om, co3aarommm gasierue 0,001 MIla. [Toxydennbie 00pa3iibpl HCHBITHIBAIOT HA
pacTsKEHUE M PACCUUTHIBAIOT aIT€3UOHHYIO MPOYHOCTD MIPH CIBUTE.




B pesynbpTare npoBeAEHHBIX HCCIEI0BAHNIN AETAeTCs BBIBOJ] O BIUSHHUHU IUIACTU(DUKALIMY Ha
BEJIMYMHY J1€()OpMAIIMOHHO-TIPOYHOCTHBIE U aiT€3UOHHBIE CBOWCTBA MTOJIMBUHIIIALIETATA.
1.3. Bansinue HanoJIHeHUs1 HA NepepadaTbIBaeMOCTh TEPMOILIACTOB

JlaboparopHas paboTa Ne 3.

enp paboThl: W3yueHWE BIMSHHS HAMONHHUTEICH Ha IMOKa3aTelb TEKYYeCTH pacIlIaBOB
TEPMOILIACTOB.

OOBEKTHI: TEPMOIUIACT - HE HATIOJHEHHBIN U C Pa3JIMYHBIM COACPKAHNEM HAITIOJTHUTEISL.

O6opynosanue: npudop UMPT-M, Becsl, cekyHaoMep, TPUCTIOCOOJICHHE IJIsT Cpe3a CTPEHT
MOJINMEpA.

CymHocTh paboThl COCTOMT B ONPENEICHUM MOKa3aTess TEeKy4ecTH paciiiaBa o0paslioB
TEepMOIUIacTa C Pa3NUYHON CTEMEHBI0 HATIOJHEHUS MpHU 3aJaHHBIX TEMIEpaTypax M Harpy3kax H
BbIIaye 3aKIIOYEHUS O BIMSHUM HAIOJHEHUS Ha TMepepadaThiBaeMOCTh MOJHMEpa, BbIOOpe
s dexTrBHOrO MeTO1a IEpepabOTKH HAIOJTHEHHOTO TEPMOILTACTA B U3ICIHS.

[IpoBenenue ycTHOrO ompoca o Temam pasnena 1.

Pa3nen 2. UccienoBanue nepepadoTky peakTonJIacToB

2.1. [IpurorosjieHHe 00Pa3LOB PEAKTOIIACTOB JISl HCCJIEI0BAHUI

JlaboparopHas pabota Ne 5

enp paboThl: MOATOTOBKA OOpPA3LOB PEAKTOIUIACTOB [UIA TNPOBEACHHUS HCIBITAHUN U
UCCIICIOBAaHMI TIPU BBIITOJIHEHUH J1a00paTOpHBIX paboT Ne 6 u 7.

OOBEKTBI: PEaKIMOHHOCIIOCOOHBIE OJUTOMEPHI, KAay4yKH, OTBEPIAHUTEIH, CIIOCOOHBIC
OTBEP)KIAaTb TEPMOPEAKTHBHBIC OJUTOMEpPhl TPU HOPMAJbHBIX YCJIOBUSX U TOBBIIICHHBIX
TEMIIepaTypax.

Ob6opynoBanue: CymImiIbHBIN mKad, GOpMBI ISl TOTydeHHs 00pa3IoB.

CymHocTh paboOTHl COCTOUT B NMPHUTOTOBJICHUH KOMIO3HMINN, COCTOSIINX U3 PEAKIIMOHHOTO
ONTUTOMEpa W OTBEPAUTEINSA, W TONyUYeHHH OOpa3llOB PEaKTOIUIACTOB, COJEPKAIIUX Pa3IHIHOE
KOJIMYECTBO OTBepauTesiss. OOpasbl MONMy4arOT METOAOM CBOOOJHON 3aJMBKH B (OPMBI C
NocNeAyIomed BBIACPKKON IMPH HOPMAaJbHBIX YCIOBUSAX WM B CYIIWIBHOM IIKady (Bpems
BBIJIEP)KKHU YKa3bIBaeTCs MPENoJaBaTesIeM).

2.2. N3yuyeHmne BJIHMSIHMSI COCTABA M YCJIOBHH OTBEpKJAeHHSI HA CTelNeHb Ha0yXaHusi
3J1aCTOMEPOB

JlaGoparopHas pabota Ne 6

Lenp pa®oThl: U3yueHUE BIUSHUS COACPKAHUS OTBEPIAUTEINS M YCIOBHI OTBEpXACHUS Ha
CTeTNeHb Ha0yXaHUsl OTBEP)KJICHHBIX Kay4yKOB.

OObekThl: 00pa3lpl, MOJIY4YEHHBIE TNpU TpoBeAeHHH JabopaTopHoil paboTel Ne 5,
pPacTBOPUTEIIH.

O6opynoBanue: npudop [oraakuna, pe3uHoBas TpyIia, BECHI.

CymHOCTh pabOThl COCTOUT B OIpeeTICHIUH KMHETUKH HaOyXaHUsi 00pasIoB, COJIEPKaIIINX
pa3IMYHOEe KOJMYECTBO OTBEPIUTENS U OTBEP)KICHHBIX P HOPMAJIbHBIX YCIOBUSAX U MOBBIIICHHOM
TeMIepaType.

Ha npubGope JloraakuHa mosydaroT JaHHble 00 00beMe pacTBOPUTENS, MOIJIOIAEMOI0o
o0pa3laMd ¢ TEYCHHEM BpEeMEHH. 3Has IUIOTHOCTh pPACTBOPUTENS, ONPEACISAIOT Maccy
MOTJIOIIEHHOT'O PAaCTBOPHUTENS U PACCUUTHIBAIOT CTENeHb HaOyXxaHus. CTpOSAT 3aBUCUMOCTb CTEIICHU
HaOyXxaHUs OT BpeMeHH. Ha OcCHOBe aHanmM3a TONYYEHHBIX PE3yJIbTAaTOB JENAIOTCS BBIBOJABI O
BIIMSTHAY COZICP)KaHUSI OTBEPIUTENSI U YCIIOBUN OTBEPIKICHUS HA CTETICHb HA0yXaHHS KaydyKOB.

2.3. U3yuyeHne BJIMSHUSA COCTABA HA CBOMCTBA OTBEPKACHHBIX KOMIIO3UIIUIA

JlaGoparopHas paboTa Ne 7.




Henp paboTel: wW3yyeHHE BIUSHUS COCTaBa OTBEPXKACHHBIX KOMIIO3UIMI Ha UX
nehopMallmOHHO-TIPOYHOCTHBIE CBOMCTBA U YJIAPHYIO BSI3KOCTb.

OOBeKTHI: 00pa3iipl, TOJYYCHHBIC TTPH MPOBEICHUN JabopaTopHOI paboThr No 5.

OO6opynoBaHue: MallvHa U1 UCIIBITAHUS HA PACTSHKEHHE, YHUBEpCaabHas UCTBbITATEIbHAS
MmarnHa, «Konép» mist onpeneneHus yaapHoOi BI3KOCTH.

CymHocTh paboThl COCTOUT B OMpPEEICHUH Ha UCIBITATEILHOM 000pYI0BAaHUU MIPOYHOCTU
NP PacTSKEHUH M U3rH0e W yJapHOH BA3KOCTH OOpPAa3IOB, COAEPkAIIUX PA3TUYHOE KOJIUYECTBO
orBepautens. [lo pe3ynpTaTam UCHBITAHUI PACCUUTHIBAIOTCS ONpejaelsieMble cBoiicTBa. [lemaercs
3aKJIIOYCHHE O BJIMSHUU COCTaBa Ha JAe(opMarMOHHO-TPOYHOCTHBIE CBOMCTBA M CIIOCOOHOCTH
OTBEPKJICHHBIX KOMIIO3UIIUN COMPOTUBISATHCS YAAPHBIM BO3IEUCTBUSIM.

2.4. Bausinue ycj0BHUii nepepadoTKM HA TEXHOJOTHYECKHE CBOICTBA PEaAKTOIIACTOB

Jlaboparopnas pabota Ne 8.

Lenp paboTel: ompenereHWe BSI3KOCTH, HWHIYKIMOHHOTO TI€pHOJa U BPEMEHHU
KU3HECITOCOOHOCTH KOMIIO3HIINIA, OTBEPKIAEMbIX MPH PA3TUYHBIX TEMIEPATYPHBIX YCIOBHUIX

OOBEKTHI: PEaKIIMOHHOCTIOCOOHBIE OJIMTOMEPHI, OTBEPAUTEIH.

Ob6opynoBanue: BUCKO3UMETp «PeoTecT», Bechl, CTakaHbl CTEKJISIHHbIE JUIsl IPUTOTOBIICHUS
KOMIIO3HULIM.

CymHocTh paboThl COCTOMT B MPUTOTOBJIEHUH KOMIO3MLIMHU W H3YYEHUM JUHAMUKU
U3MEHEHHUsl €€ BSI3KOCTH IPH TPEX pAa3IMYHBIX TEMIEpaTypax; ONpEeAECHUU MO MOIYyYEHHBIM
KPUBBIM  3aBHUCHUMOCTH BSI3KOCTM OT BpPEMEHHM MHAYKLIHOHHOIO TIEpUOAa U  BpPEMEHU
KU3HECIIOCOOHOCTH KOMITO3ULIMH, a TaKKe pacyeTe SHEPrMHM aKTHUBALMU BS3KOTO TEYEHHS IO
JAaHHBIM, TIOJyYEHHBIM U3 rpaduka 3aBUCUMOCTH BS3KOCTU OT 0OpaTHOM TeMmeparypsl. Jlemaercs
3aKJIIOUEHHUE O BIMSHUU TEMIEPATypHBIX YCIOBHUI mepepabOTKH Ha TEXHOJOTHYECKHE CBOWMCTBA U
SHEPrUU aKTUBAIUH BS3KOTO TEUEHUS PEaKTOIIACTUYHBIX MOJIUMEPOB.

YcTHBIN ONpoc 1o TeMaM paszena 2.

4. O0beM yueOHOH TUCIHIJIMHBI

O0peM

Bunnl yaeonoii padornl
ALY p B 3auernpix | B akanmem.

CAMHHUIax gacax
O0mas Tpy10eMKOCTb JHCHUILIAHBI 110 Y4e0HOMY IVIaHY 3,0 108
AYyIUTOpPHBIE 3aAHATHUS 1,33 48

Jlexuuu (JIek) - -
JlaGopatopusie padotsl (JI1ab) 1,33 48
[Tpakruyeckue 3ansatus (I13) - -

CamocrositesnbHas padora (CP): 1,67 60
CamMocTOosATeIbHOE H3YYCHHUE PA3/ICIIOB JUCITUTUTHHBI 1,17 42
Jpyrue BUIIbI CaMOCTOSATEIHHON pabOThHI 0,5 18

Bua konTpoJs: 3auer - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«HUccnenoBanne JakokpacouHnbix matepuajon» (b1.B.J1B.11.3)

1. Heap aMCUMIJIMHBI — O3HAKOMJICHUS OakamdaBpOB C METOJAaMU HCIIBITAHUS H
UCCJIEIOBaHMsI CBOWCTB JaKOKpacouyHbix MarepuanoB (JIKM) u moiaumMepHBIX JTaKOKpacOYHBIX
nokpeituii (JIKII).

2. B pe3yabTaTe U3yuyeHHUs IMCHUIIMHBI 00y4aIOIIMIACA 10 NMporpamMMe dakajaBpuara
JMOJIKEH:

Obaadamse CIETYIONIMMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
IPOBOAUTH 00pabOTKY HMX pPE3yJNbTaTOB M OLEHUBATh IOTPEIIHOCTH, BBIIBUraTh THUIIOTE3Bl U
YCTaHABIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMAaTUYECKOTO aHalu3a H
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO U SKCIIepuMeHTanbHoro uccienosanus (ITK-16);

- TOTOBHOCTHIO HCHOJh30BaTh 3HAHUE CBOMCTB XUMHUYECKHX JJIEMEHTOB, COCAMHCHHN U
MaTepualioB Ha UX OCHOBE JJIS pelIeHus 3a1a4d npodeccuonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBHIO U3y4YaTh HAyYHO-TEXHHYECKYI0 HWH(OPMAIHNIO, OTCUCCTBEHHBIA U
3apyOeXKHBIii OIBIT 10 Tematuke uccienoanus (I1K-20).

3nams:

- OCHOBHbIE HOpPMaTHBHBIE JOKYMEHTHI, Kacaloluecs MpuOOpOB, METOIOB U METOIUK
ucnbplTadua 1 uccienosanus JIKM u JIKII.

Ymemn:

- MPOBOAUTH HcTbITanus u uccinenoBanus JIKM u JIKII.

Braoems:

- MPUHITUIIAME Pa0OThl HA OCHOBHBIX MPUOOPAX IS MCIIBITAHUS W WCCIICIOBAHUS CBOWCTB
JIKM wu JIKTI.

3. KpaTkoe coaep:xkanue TUCHUTLINHBI

UccnenoBanue OCHOBHBIX CBOMCTB »kuakoro JIKM u wu3ydeHue MeETOIbl MCHBITAHUS:
onpenenenue Bs3kocT 1Mo 'OCT 8420 (MCO 2431),kaxymeiicst Bszkoctu o bpykdunpny I'OCT
25271-93 ( UCO 2555, NCO 2884) , maccoroii gonu HeneTyunx BemiectB mo 'OCT 31939-2012 (
NCO 3251:2008), crenenn nepetupa no FOCT P 52753 (MCO 1524), ykpsiBuctoctu no 'OCT 8784
( UCO 2814), pactekaemoctu, crenern Boicbixanus mo 'OCT 19007-73.

Omnpenenennst ocHOBHBIX nedektoB JIKII B coorBerctBum: ¢ ['OCT 9.032. Meronabt
OTIpeNIeJICHNS a/Ire3uH MOKPBITH 1 aare3uonHon mpounocty JIKII B coorBerctBum ¢ 'OCT 15140-
78 ('OCT 27890-88, 1S02409, ASTM D3359). MeTo/1bI OIpe/IeieHUs] TOIIIUHBI JJAKOKPACOUHBIX
nokpeithii B cootBeTcTBUH ¢ 'OCT P51694-2000 (MCO 2808-97). MeTo bl onpeaecHus TBEPAOCTH
nokpeitust B coorBerctBun ¢ 'OCT P 54586-2011 (MCO 15184:1998) I'OCT P 52166-2003 (MCO
1522:1998) , TOCT 4765-83, ASTMD2794, 1SO 6272. Metoapl OmnpeaeieHusi 3IaCTHIHOCTH
nokpeITHs pu u3rude B coorBerctBin ¢ [OCT P 52740-2007 (MCO 1519:2002) TOCT P 50500-93
(UCO 6860-84) u 'OCT 6806-73, MUCO 151928. Metoas! onpenenenus npounoctu JIKII npu ynape
B cootBercTBHM ¢ ['OCT P 53007-2008 ( UCO 6272-1:2002, UCO 6272-2:2002)) u TOCT 4765-73.
Omnpenenenne kopposuoHHocTorkoctr JIKIT mo crammapram 1SO 12944 | 1SO 9227 . CranmapTsl
ASTM-B-117 wu 1SO 9227 wucnelTanus B KamMepe COJMSIHOrO Tymana. OmpenesicHue
kopposuornoctoiikoctu JIKIT B coorBerctun 'OCT P 9.905-2007 (MCO 7384:2001). UcnbiTanmuii
Ha cToiikocTh B arMmochepHbix ycioBusix nmo ['OCT 6992-68. OmnpeneneHue M3HOCOCTOUKOCTH
nokpeiTiii mo 'OCT 20811 meton A, meton b, ASTMD 2486. TpeGoBanusi mo creneHu Oiecka
HOKPBITHI 711 pa3inudHbiX paktyp (o 6meckomerpy Db-2 ). Ipuniwmnet onpeneneHus seta JIKIT
no cucreme RAL u NCS(NaturalColorSystem),



Onpenencaue BomocroiikoctH, comectoiikoct JIKIT ( ucmbiranus Ha croiikocts JIKIT B
xuakux cpenax) B coorBerctBun ¢ 'OCT 9.403-80 meton A (I'OCT P 51691—2008).
4. O0beM yueOHOH TUCIHHIJIMHBI

O6beM
Bunpt yebuoi padorst B 3auernpix | B akanmem.
eIMHULIAX gacax
O0mas Tpy10eMKOCTb JHCHUILIAHBI 110 Y4e0HOMY IVIaHY 3,0 108
AYyIUTOpPHBIE 3aHATHUS 1,33 48
Jlexuum (JIek) - -
Jlaboparopubie pabots (JIad) 1,33 48
[Ipaktuueckue 3ausarus (113) - -
CamocrositesbHas padora (CP): 1,67 60
CamMocTOosATeIbHOE H3YYCHHUE PA3/ICIIOB JUCITUTUTHHBI 1,17 42
[TonroroBka B 3a4eTy 0,5 18
Bua konTpoJs: 3auer - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Y4eOHas npakTuka» (b2.Y.1)

1. Heap y4eOHOIl NPAKTHUKH — TIOJYy4YEHUE CTYyJIEHTAMH OOIIUX TNpPEACTaBICHUN 00
OCHOBHBIX BHJaX IOJMMEPOB M TMOJUMEPHBIX KOMIIO3MIIMOHHBIX MaTepUANOB HAa MX OCHOBE,
3HAKOMCTBO C XHUMHYECKOW TEXHOJIOTHEH HX TMOJIyYEHHUS, a TaKXKe IMOJy4YeHHEe NEPBUUYHBIX
po(hecCHOHANBLHBIX YMEHH M HABBIKOB ITyTEM CAMOCTOSITEIBHOTO TBOPUYECKOTO BHITIOTHEHHS 337124,
MOCTAaBJICHHBIX MTPOTPAMMOM MPAKTUKH.

2. B pe3ysibTaTe npoxoxkaeHusi y4eOHOI MPAKTHKH CTYAEHT J0JIKEeH

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIISTh TEXHOJIOTHYECKUN MPOIIECC B COOTBETCTBUHU
C perjaMeHTOM U HUCMOJIb30BaTh TEXHHUYECKUE CPEACTBA JJISI M3MEPEHHsI OCHOBHBIX IapaMeTpOB
TEXHOJIOTUYECKOT0 TPOoIecca, CBOWCTB ChIpbst U npoaykiuu (ITK-1);

- TOTOBHOCTBIO TIPUMEHSTH aHAJTUTUYECKHE U YHCICHHBIE METOIBI PEIICHHS TOCTABICHHBIX
3ajja4, MCIOJIb30BaTh COBPEMEHHbIE WH(POPMALMOHHBIE TEXHOJOTHHM, HPOBOIUTH 00pabOTKy
MH(POPMALIUU C UCTOIBb30BAaHUEM MPUKIIAJHBIX MPOTPAMMHBIX CPEACTB c(hepbl MPOdhecCHOHATBHON
NEeSITEIbHOCTH, HCIOIb30BaTh CETEBblE KOMIIBIOTEPHBIE TEXHOJOIMM M 0a3bl JaHHBIX B CBOEH
npogeccCHOHAIBHON 007acTH, MaKeThl NMPHUKIATHBIX HPOTrpaMM JJsl pacyeTa TEeXHOJIOIMYECKHX
napametpoB obopynosanus (ITK-2);

- TOTOBHOCTBIO HCIOJb30BATh HOPMATHBHBIE JTOKYMEHTHI 110 KAa4eCTBY, CTAaHAAPTU3ALUU U
CepTUPUKAIMU TPOIYKTOB M HU3JCIUH, AJIEMEHTHl SKOHOMHYECKOTO aHalu3a B IMPAKTHUYECKOU
nesirenbaocTH (TTK-3);

- CHOCOOHOCTHIO TPHUHUMATh KOHKPETHBIE TEXHHUYECKHE pEIICHHS TpH pa3paboTKe
TEXHOJIOTUYECKUX IPOLECCOB, BHIOMPATh TEXHUUYECKUE CPEJICTBA U TEXHOJIOTMH C Y4YETOM
9KOJIOTHYECKUX MmocieacTBUi ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO MCIIOJIb30BaTh IpaBWJIa TEXHUKU OE30MaCHOCTH, IMPOU3BOJICTBEHHOMN
CaHMTapUH, MOKAPHOH 0€30IMaCHOCTH U HOPMBI OXpaHbl TpyJa, U3MEPATh U OLIEHUBATh apaMeTphl
IPOM3BOJICTBEHHOTO MUKPOKIIUMATA, YPOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH, IIIyMa, U BUOpAIiH,
ocBerieHHOCTH pabounx mect (ITK-5);

- CIIOCOOHOCTBIO HAaJaKUBaTh, HACTPAUBATh M OCYIIECTBIIATH MPOBEPKY OOOpYIOBAaHUS U
nporpammiusix cpeacts (I1K-6);

- CIIOCOOHOCTBIO MPOBEPATh TEXHUYECKOE COCTOSIHUE, OPraHU30BbIBATh MPOPHIAKTUIECKNE
OCMOTpPBI M TEKYILIHH PEMOHT 00OPYAOBaHUs, TOTOBUTh OOOpPYNOBaHME K PEMOHTY M INPUHUMAThH
obopynoBanue u3 pemonTa (ITK-7);

- TOTOBHOCTBIO K OCBOCHHIO U IKCILTyaTal[Md BHOBb BBOAUMOro obopynosanus (I1K-8);

- CIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAINIO, ToA0MpaTh 000pyI0BaHuUE,
TOTOBUTH 3asBKU Ha MpHOOpeTeHre 1 peMoHT o0opynoBanus (I1K-9);

- CHnocOOHOCTBIO TIPOBOAWTH AaHANU3 CHIPbS, MAaTEpPHUAIOB M TOTOBOH MPOIYKIIHH,
OCYIIECTBIIATH OIEHKY pe3yabTaToB ananmu3a (ITK-10);

- CIIOCOOHOCTBIO BBISIBIISITH U YCTPAHATH OTKIIOHEHUS OT PEXKUMOB PaOOTHI TEXHOJIOTUIECKOTO
000pyI0BaHHUS U MapaMeTpoB TexHomornyeckoro mporecca (ITK-11);

- CIIOCOOHOCTBIO IUIAHUPOBATh M MPOBOAUTH (PU3UYECKHE M XUMHUECKUE SKCIIEPUMEHTHI,
OPOBOJIUTH 00pabOTKYy HMX pe3y/lbTaTOB W OLEHUBATh MOTPEUIHOCTH, BBIJBUTATh TUIOTE3bl U
yCTaHABIMBaTh TPaHMULBI UX NPUMEHEHUs, MPUMEHATh METOAbl MAaTeMaTHYeCKOro aHaliu3a MU
MO/JICJIMPOBAHHUS, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO HecienoBanus (I1K-16);



- TOTOBHOCTBIO NPOBOJUTH CTAHAAPTHBIE U CEPTU(PHUKALMOHHBIC MCIBITAaHUS MaTEpUAIOB,
u3enuil 1 TexHoaoruueckux mporeccos (ITK-17);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMMUYECKHX 3JIEMEHTOB, COCIMHEHMH MU
MaTepHajIoB Ha UX OCHOBE /IS pelleHus 3a1a4 npodeccuonanbaoi nesirensHocty (I1K-18);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (M3UYECKUX TEOPHHA IS pEIIeHUs
BO3HHUKAIOMUX (U3NUECKUX 3a7ad, CaMOCTOSATEIILHOTO NMPUOOpeTeHUs (PU3MUECKUX 3HAHWUU, IS
NOHUMAHUS MPUHLUIIOB PabOTHl MPUOOPOB U YCTPOMCTB, B TOM UYMCJIE BBIXOJALIMX 3a IMpeneibl
KOMITIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTBIO H3y4aTh HAy4YHO-TEXHHYECKYI0 HMH()OPMALMIO, OTEUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (ITK-20).

3uams:

- OCHOBHbBIE BU/IbI [T0JIUMEPOB;

- OCHOBHBIE CIIOCOOBI M TEXHOJOIMYECKHE MapaMeTphbl MPOU3BOJCTBA W/WIN MepepaboTKH
MIOJIUMEPOB.

Ymemo:

- OTIpEETIATh BUJ M Ha3HAUCHHE MTOJMMEPOB W/WIIH U3JETUI Ha MX OCHOBE.

Braoemy:

- KOMIUIEKCOM I€pBOHAYAIbHBIX 3HAHUN M MPEJICTaBICHUH 00 OpraHu3aluy IpOM3BOJICTBA
pa3INYHBIX TOJIMMEPOB U/WIN UX IepepaboOTKy;

- HaBBIKAMHU M3JI0KEHUS IMOJyUYEHHBIX 3HAHWH B BHJE OTYETa O MPOXOXKJIECHHM NPAKTUKH,
ONMCAHUS HMCXOJIHBIX MaTepHalloB, TEXHOJOTMYECKON CXEMbI IPOM3BOJICTBA, KOHTPOJII KauyecTBa
FOTOBOM MPOAYKLHH.

3. KpaTkoe conep:kaHue yueOHOIi NPaKTHKH:

VY4deOHast mpakTHKa IPOBOIUTCA B 4 ceMecTpe B (popMe TEOPETUIECKIX 3aHATHH 1 SKCKYPCHIA.

1. O3HaKOMIIEHHE C UCTOpHEH MPOU3BOACTBA W/HIIU MEePepabOTKH MOIUMEPOB, UCXOIHBIMA
NPOAYKTaMHU I UX HOJTYUYEHHUS.

[lonmumepHBle MaTepuanbl U UX MECTO B UCTOpUHM uesoBedecTBa. IlepcrekTuBbl pa3BUTHS
(YHKIHMOHATIBHBIX NOJMMEPHBIX MAaTEPHAIIOB.

[ocemnienne TeMaTHUECKUX HKCIO3ULIUI My3€€B U BHICTABOK.

2. Ilocemienne NeiCTBYIOMMX NPEANPUATHIA 110 TPOU3BOICTBY WU NIEPEpadOTKE MOIUMEPOB.

O3HaKOMJICHHE C OCHOBHBIMU TE€XHOJOTMYECKHMMHM CTaJUSIMH U CIIOCOOaMM MPOHU3BOJICTBA
MIOJIMMEPOB, CBOMCTBAMH U3IENINH B 001aCTIMU UX IPUMEHEHHUSL.

3. O3HakoMIIEHHE C TIEPCIEKTHBHBIMH HAayYHBIMH pa3pa0OTKaMu B 00JacTH CO3/MaHUS U
INPUMEHEHHs TOJMMEPHbIX MaTepHajoB pa3IMYHOro Ha3HaueHus. llocelieHne HaydHBIX
nabopaTtopuii kadeap U 3HAKOMCTBO C OpraHU3aIME pabOThl B UCCIIEA0BATEIBCKON Ta00paTOPHH.

4. IToaroToBKa oT4eTa O MPOXOXKACHUH YUEOHOM MPAKTUKH.

TpeboBanust, npeabsBIsieMble K HATMCAHUIO U TPEACTABICHUIO OTYETA.

KonkperHoe copaepkanue y4yeOHOW NMPaKTHKH OIPENENIeTCs C y4eTOM BO3MOXKHOCTEH M
UHTEpECOB Kadeapbl, OpraHU3YIOLIEeH MPAKTUKY, U TPUHUMAIOIIEH OpraHU3alHH.



4. O0beM y4eOHOI NPAKTHKH

Buabl yueOHol padoThI

0O0beM

B 3auetHpIX | B akanem.

HAaBBIKOB B COOTBCTCTBHU C nporpaMMoﬁ

CANHHUIIax qacax
OO6masi Tpy10eMKOCTh TUCIUIIIHHBI M0 Y4eOHOMY MJIAHY 3,0 108
CamocrositesbHas padora (CP) 3,0 108
CamMocCTOsITETbHOE TOJIYYEHHE U OCBOCHUE 3HAHUMN, YMEHUN U 3.0 108

Buja uToroBoro KOHTpOJIsi: 3a4eT ¢ OLEHKOM




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«Hay4Ho-uccaenoBarenbckas padora» (b2.H.1)

1. Heap Hay4HoO-HCCJIEIOBATENbCKONH PadoThl — (opMupoBaHHe NPOPECCHOHATBHBIX
KOMIIETEHIIMH NOCPEICTBOM IUIAHMPOBAHUS M OCYLIECTBJICHUS SKCIIEPUMEHTAIBHONW AEATeIbHOCTH
Ha OCHOBAHMU M3YYEHHBIX JUCLUIUIMH, B TOM YMCJIE CIIEHUAIbHBIX, 1 CAMOCTOSATEIBHO U3YUEHHON
UH(pOpMaLNY.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajiaBpuara
JO0JIZKeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CIOCOOHOCTBIO TUIAHUPOBATh U MPOBOJUTH (PUINYECKUE M XUMUUYECKUE IKCIEPUMEHTHI,
MPOBOAUTE 00pa0OTKY WX pPE3yJbTaTOB M OIEHUBATh TOTPEIIHOCTH, BBIJIBUTaTh THUIIOTE3BI U
YCTAaHABIIMBATh TPAHUIIBI WX MPUMEHEHHUS, MPUMEHITh METOAbl MAaTEeMaTHYECKOTO aHalu3a M
MO/ICTHPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMeHTaIbHOTO HecieaoBanus (ITK-16);

- TOTOBHOCTBIO MPOBOJAUTH CTaHAAPTHBIE U CepTU(UKALMOHHBIE MCIBITAHUS MaTEpUaJIOB,
u3enuil 1 TexHoaoruueckux mporeccos (ITK-17);

- TOTOBHOCTBIO HCHOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COCAMHEHHUN U
MaTepUasioB Ha UX OCHOBE JJIS pelIcHuUs 3a1a4 npodeccronanbroi aesteabroctu (ITK-18);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMSI OCHOBHBIX (DM3MYECKHX TEOPHHM ISl peIIeHUs
BO3ZHUKAIOINX (DU3MUECKHUX 3a/1ad, CaMOCTOSTEIILHOTO MPHOOpeTeHus: (PU3NUeCKUX 3HAHUH, s
MOHUMAHUS MPUHIUIIOB PabOTHl MPUOOPOB M YCTPOHCTB, B TOM HYHCIE BBIXOJSIINX 32 IMPEIeibl
KOMITIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHMUYECKYI0 HWH(OpPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 110 TeMaTuke uccienoanus (ITK-20).

3Hamw:

- IOPSIIOK OpTaHHU3AINH, JIAHUPOBAHUS U MPOBEICHUS HAyYHO-UCCIIEeI0BATEIbCKUX PadoT ¢
UCIIONIb30BAaHUEM TOCIEIHUX HAYUYHO-TEXHHUUECKHUX JIOCTIKEHUH B OOJIACTH CHHTE3a MOJIUMEPOB,
MOHOMEPOB U MaTE€pPUAJIOB Ha UX OCHOBE;

- TEOPETUUYECKUE OCHOBBI MTOTYYEHHUSI U TPUMEHEHNE HOBBIX MOJIMMEPHBIX MaTePUAIIOB;

METO/IbI U TTOAXOBI TTO OLIEHKE CBOMCTB M XapaKTEPUCTUK HOBBIX MOJIMMEPHBIX MATEPUATIOB.

Ymems:

- OCYUIECTBJIATh IOUCK, OOpaOOTKYy W aHaIW3 HAYYHO-TEXHUYECKOW HWH(POpMAIUH 10
npodUITIO BEIMOIHIEMON pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

- paboTaTb Ha COBpPEMEHHBIX MPHOOpax W YCTAaHOBKAX, OPraHU30BBIBATH IMPOBEACHUE
SKCIIEPUMEHTOB U UCTIBITAaHU, IPOBOIUTH UX 00Pa0OTKY U aHAIU3HPOBATH PE3yIbTATHI;

- IPUMEHATh TEOPETUUECKUE 3HAHMS, MOJYUYECHHbIC MPU M3YUYEHUU €CTECTBEHHO-HAYUHBIX
JUCUUILIUH JJI1 UHTEPIPETAIIUU SKCIIEPUMEHTAIbHBIX JaHHBIX.

Bnademn:

- HaBbIKAMHU OOpAIlEHWS C HAYYHOM M TEXHUYECKOW JIMTEpaTypod U BBICTpAWBaHUE
JIOTUYECKHUX B3aUMOCBS3EH MEXKIY Pa3IUYHBIMU JTUTEPATYPHBIMU HCTOUYHUKAMU;

- HaBBIKAMH MOCTPOCHHUS MPUINHHO-CIICJICTBEHHBIX CBSA3EH MEXy IKCIEPUMEHTAIbHBIMU U
TEOPETUUYECKUMH JTaHHBIMU.

3. KpaTkoe conep:kaHue TUCHUTLINHBI:

B mporecce ocBoeHMs AUCHUILTUHBI O0YUYaAIOIIUICS TOMKEH MOATOTOBUThH U MPEICTaBUTh K
3allUTe HAay4YHO-HCCIeA0BaTenbckyo pabory (HUP), BeIMOTHEHHYIO HAa COBPEMEHHOM YPOBHE



pa3BUTHSI HAYKH M TEXHHKH M COOTBETCTBYIOIIYIO BBIOPAaHHOMY HANpPABJIICHHIO IOJATOTOBKH W
nporpamme oOy4eHHsI.

B mpencraBnennonn k 3ammre HMP [nomkHBI NONYYUTH pa3BUTHE 3HAHUS W HABBIKH,
MOJTyYeHHBIE 00YyYarONIMMCSI IPU OCBOSHUU MPOTrpaMMBbl OakanaBpHara, B TOM YKCIE MPU U3yUYESHUN
crenuanbHbiX aucuuiuivH. IlpencraBnennas x 3amure HUP nomkHa copepkaTh OCHOBHBIE
TEOPETUYECKUE TIOJO0XKEHUSA, SKCIEPUMEHTAIBHBIE PE3YJbTAThl, NPAKTUUYECKHE JOCTHKECHUS U
BBIBOJIBI IO padoTe.

4. O0beM HAYYHO-HCCIeA0BATEIBCKOH padoThI

Ob6Bvem
Buabl yueOHol padoThI B 3aueTHbix | B akagem.
eIMHULaxX qyacax
OO0mast TpyA0€MKOCTb JMCHHIIIMHBI 110 Y4eOHOMY ILIAHY 3,0 108
AyIuTOpHBIE 3aHATHS 3,0 108
CamocrositesbHas padora (CP) - -
Bua uTOroBOro KOHTPOJIAA: 3a4eT ¢ OLEHKOM - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«IIpousBoacreennas npakruka» (b2.11.1)

1. Heab NMpoU3BOACTBEHHOH NPAKTHKH — IPAKTHUYECKOE H3YUYEHUE TEXHOJOTHMUECKUX
IIUKJIOB IPOU3BOJICTBA MOHOMEPOB, IOJUMEPOB M MaTE€pHaJIOB HAa HX OCHOBE, CTPYKTYpHI
OPEANpUATHS, METOJOB M OCOOCHHOCTEH  yNpaBlIeHHs NPOHM3BOJICTBEHHBIM  IPOILIECCOM.
dopmupoBaHue y 00ydaromIerocs CIIOCOOHOCTH BOCIPOM3BOAUTH TEXHOJIOTHYECKHE IPOLECCHI
IPOU3BOJICTBA MOHOMEPOB, IIOJUMEPOB M MaTEpUaJOB HAa MX OCHOBE, B COOTBETCTBHH C
periaMeHTOM.

2. B pe3yabTarte n3y4eHusi JUCHUILUINHBI 00y4aKOLIUIICA N0 MporpaMmme dakajaBpuara
HOJIKEeH:

Obnadoams crenyroMUMA KOMIETEHIHSIMHU:

- CITIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTUIECKAN MPOIIECC B COOTBETCTBUHU
C perjJaMeHTOM W HCIOJb30BaTh TEXHHUYECKHE CPEJICTBA JJISi M3MEPEHHsI OCHOBHBIX ITapaMeTpOB
TEXHOJIOTHYECKOTO MPOIeCcca, CBOMCTB ChIphbs U npoaykuuu (ITK-1);

- TOTOBHOCTBIO TIPUMEHSTh aHATUTHYECKUE U YUCICHHBIC METObI PEIICHHUS MTOCTABICHHBIX
3aJa4, HCIOJIb30BaTh COBPEMECHHBIC WH(POPMAIMOHHBIC TEXHOJOTHH, MPOBOIUTH 00pabOTKy
UH(POPMAIIUU C UCTIONB30BAHUEM MPUKIIAJIHBIX MPOTPAMMHBIX CPEICTB chepbl MPoheCcCHOHATLHON
JeSITEIbHOCTH, HCIIOJB30BaTh CETEBbIC KOMITBIOTEPHBIC TEXHOJOTMH M 0a3bl JaHHBIX B CBOCH
npodecCHOHATBHON 007acTH, MAKeThl NMPHUKIATHBIX HPOTrpaMM JJIsl pacyeTa TEXHOJIOTMYECKHX
napametpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO HCIOJIH30BATh HOPMATHBHEIE JTOKYMEHTHI 10 KAa4eCTBY, CTAaHAAPTHU3ALUU U
CepTUPUKAIMHA TPOIYKTOB M HW3ICINH, AJIIEMEHTHl SKOHOMHYECKOTO aHalM3a B IMPAKTHYECKOU
nesirenpaoctr (TTK-3);

- CHOCOOHOCTHIO TPHHUMATh KOHKPETHBIE TEXHHUYECKHE pEIICHHS TpH pPa3paboTKe
TEXHOJIOTUYECKUX MPOIECCOB, BBIOMPATh TEXHHUYECKUE CPEICTBA W TEXHOJOTMH C YYETOM
9KOJIOTMYECKUX MOCeACTBHI ux npumenenus (ITK-4);

- CIIOCOOHOCTBIO HCIIONIb30BaTh IpaBWJIa TEXHUKM OE30MacCHOCTH, MPOU3BOJICTBEHHOMN
CaHMTapUH, MOKAPHOU 0E30IaCHOCTH U HOPMBI OXPaHbl TPyJa, U3MEPATh U OLIEHUBATh apaMeTphl
MPOM3BOJICTBEHHOTO MUKPOKIIUMATA, YPOBHS 3aIbUIEHHOCTH W 3ara30BaHHOCTH, IITyMa, H BUOpAIIHH,
ocseieHHocTH padounx mect (ITK-5);

- CIIOCOOHOCTBIO HaJa)KUBaTh, HACTPAUBATh M OCYIICCTBIISATH MPOBEPKY O0OpYyIOBAaHUS U
nporpammHubix cpeacts (ITK-6);

- CIOCOOHOCTBIO MPOBEPSITh TEXHUYECKOE COCTOSIHHE, OPTaHU30BhIBATh MPOPHIAKTUICCKUE
OCMOTpPBI M TEKYIIHMH PEMOHT O0OPYAOBaHUS, TOTOBUTh O0OpPYJIOBaHHE K PEMOHTY M NPUHUMATH
obopynoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOCHUIO M 3KCILTyaTallii BHOBb BBOAMMOT0 o0opynoBanus (I1K-8);

- CIIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAINIO, TOA0MpaTh 000pyI0BaHNE,
TOTOBHTH 3asBKH Ha NMpHoOpeTeHne u peMoHT obopynoBanus (ITK-9);

- CHnocOOHOCTBIO TIPOBOAWTH AaHANM3 CHIPbS, MAaTEpPHUAIOB M TOTOBOH MPOIYKIIWH,
OCYILECTBIIATH OIEHKY pe3yabTaToB ananmm3a (ITK-10);

- CIIOCOOHOCTBIO BBISIBIISITH U YCTPAHATH OTKIIOHEHUS OT PEXKUMOB PaOOTHI TEXHOJIOTHIECKOTO
000pyI0BaHUs M TApaMeTPOB TexHoorndeckoro mpouecca (TIK-11);

- CIIOCOOHOCTBIO TUTAHUPOBATh M MPOBOJAUTH (PU3UYECKUE M XUMHUCCKUE SKCIICPHUMEHTHI,
OPOBOIUTH 00pabOTKYy HMX pE3yJbTaTOB W OLEHUBATh MOTPEUIHOCTH, BBIABUTATh TUIOTE3bI U



YCTaHABIIMBATh TPAHULBI MX MPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMaTUYeCKOro aHallu3a H
MO/ICITHPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO HecieaoBanus (ITK-16);

- TOTOBHOCTBIO MPOBOJAUTH CTaHAAPTHBIC U CepTU(GUKAIMOHHBIC WCIBITAHUS MAaTEPUAJIOB,
u3zenii u TexHonmorndeckux mpoieccon (ITK-17);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKHX JJIEMEHTOB, COCIWHEHHHA U
MaTepralioB Ha UX OCHOBE JJIS pelIeHus 3a1a4d npodeccruonanbroi aestenbroctu (I1K-18);

- TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHUS OCHOBHBIX (H3UYECKUX TEOPHHA IS pEIICHUS
BO3HHUKAIOMUX (U3NIECKUX 3a7ad, CAaMOCTOSATEIILHOTO NMPHOOpeTeHHs (PU3MUECKUX 3HAHWUU, IS
MOHUMAHUS MPUHIUIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM UYMCJIE BBIXOIANIMX 3a IMpenesbl
KOMITIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTBHIO M3y4YaTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAIUIO, OTEUECTBEHHBIH U
3apyOeXKHBI OMBIT M0 Tematuke ucciaenoanus (ITK-20).

3uams.

- TEXHOJIOTHYECKHE MPOIIECCHl U OCHOBHOE TEXHOJIOTHYECKOe 000pyI0BaHKE, HCIIONIB3YyEeMOe
B TIPOM3BOJICTBE MOHOMEPOB, MTOJMMEPOB U MAaTEPHAJIOB HA HX OCHOBE;

- OCHOBHBIC TPUHIIUIIBI, METO/IBI ¥ ()OPMBI KOHTPOJISI TEXHOJIOTMUECKOTO TPOIIEcca U KadecTBa
MPOIYKIIUH;

- OCHOBHBbIE HOPMATHUBHBIE JOKYMEHTBHI MO CTaHAAPTU3AIMU U CEepPTUPHUKALUHN MPOTYKLIUH
NPEANPUATHI TT0 IPOU3BOICTBY MOHOMEPOB, MOJIMMEPOB U MAaTEPHUAJIOB Ha UX OCHOBE;

- MpaBWJIa TEXHUKH OE30MACHOCTH U MPOU3BOACTBEHHON CAHUTApPHH; OPraHU3AIMOHHYIO
CTPYKTYPY HPEATPHUSITHUS.

Ymemy:

- HCIOJIb30BaTh TEXHUUYECKHWE CpPEACTBAa JUISI HM3MEpPEHHs OCHOBHBIX IapaMeTpOB
TEXHOJIOTUYECKOTO MPOIECCA, CBOWCTB CHIPHS M MPOIYKIUU MPEATIPUITAN TTOJTMMEPHOTO MPOGUIIS;

- aHAJIM3MPOBATh TEXHUYECKYIO JOKYMEHTAIUIO, PEAN30BbIBATh HAa TPAKTUKE TPEeOOBaHUS
HOPMATUBHOM TOKYMEHTAIUH.

Bnaoempy:

- METOJIaMU TPOCKTHPOBAHUS TEXHOJIOTHYECKHX JHMHUHM, M0a0opa TEXHOJIOTHYECKOTrO
000pyA0BaHUs U YIIPaBICHUS TEXHOJIOTHUYECKUMH MPOLIeCCaMU MPOU3BOICTBA;

- CHOCOOHOCTBIO U TOTOBHOCTBIO OCYILECTBIISITH TEXHOJIOTHUYECKHIA MPOLIECC B COOTBETCTBUH C
periiaMeHTOM.

3. KpaTkoe coaep:kaHue Npou3BOJICTBEHHOM MPAKTHKH:

[Tpou3BoCTBEHHAS IPAKTUKA COCTOUT M3 JIBYX ITAIOB:

® 03HAKOMJIEHHUE C TEXHOJOTHSIMH MOJIMMEPHO-MOHOMEPHBIX IPOU3BOJICTB;

® IIPAKTHYECKOE OCBOCHHE TEXHOJOTHMUYECKHX IPOILECCOB M METOJOB HMX KOHTPOJS Ha
KOHKPETHOM MPEINPHUITHH MO POU3BOICTBY MOJIMMEPOB (MHIUBUIYATBHOE 3a/IaHUE).

a) O3HaKOMJICHHE C TEXHOJOTHSIMM TOJIMMEPHBIX NMPOU3BOACTB OCYIIECTBISETCS B BHJE
OKCKYpCUIl Ha TPEANPHUATHS COOTBETCTBYIOIIEro mnpoduis. [Ipu mocemeHnH OpeanpusiTHsS U
03HAKOMJICHHH C €T0 ICATEIIbHOCTHIO, 00yUJaIOMIUKCS JOIDKEH YCBOUTH MaTeprall, HEOOXOIUMBIN JIst
MOJTOTOBKH OTYETa IO MPAKTUKE.

OT4er 1o npakTUKe BKIIIOYAET:

- ICTOPUYECKYIO CIPABKY O MPEANPUATUH;

- HOMEHKJIATypY BbIITyCKaeMOU MPOAYKIIUY;

- BUJIBI U1 HOPMBI PacXojia ChIPbEeBBIX MAaTEPHAJIOB;

- OTHMCaHUE OCHOBHBIX TEXHOJIOTUYECKUX MEPEICIIOB IPOU3BOICTBA;



- METOJbI ¥ (POPMBI KOHTPOJISI TEXHOJIOTMUYECKUX MPOLIECCOB;

- MEPOTIPHUATHS TI0 YCTPAHEHHUIO OTKJIOHEHUN (HApYyIICHHI) PEKUMHBIX TTapaMeTPOB pabOThI
000pyI0BaHUS M TEXHOJIOTUYECKUX ITPOLIECCOB.

6) [IpakTHueckoe OCBOEHHE TEXHOJOIMUYECKHX IPOLECCOB HAa KOHKPETHOM MPEANPHUATUU
00yYaromuNCs OCYIIECTBIISIET B COOTBETCTBUH C MHANBHYaJIBHBIM 33JaHUEM I10 MTPAKTHUKE, KOTOPOE
BKJIIOYAET:

- U3yUYEHHUE ACCOPTUMEHTA BBIITYCKAaeMOM MPOIYKIUH, UX BUIOB U MapoK;

- TpeboBanust [OCT P u npyroit HOpMaTHBHON JOKYMEHTAIlMM K KayeCTBY BBIITyCKaeMOMH
IPOAYKIUH;

- U3y4€HHUE ChIPbEBBIX MAaTEPUAIOB U METOJI0B BXOJJHOI'O KOHTPOJIS;

- U3y4eHHUe MapaMeTpoB TEXHOJIOTHYECKOTO Ipoliecca, MPeyCMOTPEHHBIX B pErjaMeHTe, U
METO/IOB €r0 KOHTPOJIS;

- MOJIpOOHOE OMHMCAaHWE BHJA U THIA OOOPYJOBAaHUS ISl OCYIIECTBICHUS KOHKPETHOTO
TEXHOJIOIMYECKOI0 IIPOLECCa;

- TEeXHUKY 0€30TaCHOCTH ¥ JeHCTBUS pabOYero nepcoHasa Mpyu Ype3BbIYaifHbIX CUTYAIUSX.

[Ipu BBITONTHEHWM WHIMBHUIYaTBbHOTO 3a/JaHUSl CTYJICHT JIOJDKEH COOpaTh CBEACHHUS II0
CTPYKTYpE NPEANPUATHS, METOAAM YIIPABIICHUs, CUCTEME CObITa TOTOBOM MPOAYKIUH.

4. O0beM NPOU3BOACTBEHHOM NPAKTHKH:

O0beMm
Bun yueOHoit padoThl
B 3aueTHpix | B akagem.
¢ IMHHII. yacax

Oo6masi TpyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4e0HOMY IUIaHY 3,0 108
CamocronTesannasi padora (CP): 3,0 108
[Tocemenne npeanpuaTHil MO MPOU3BOACTBY MOJUMEPOB U 1.0 36
MOHOMEPOB

PaGota Ha mpeanpuaTUN 0 UHAMBUAYATHHOMY 33IaHUIO 1,5 54
[ToaroroBka u caada oT4eTa MO MPAKTUKE 0,5 18
Bua HTOroBOro KOHTPOJIS: 3a4eT ¢ OLEHKOI - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«IIpenaumiiomuas npakrukay» (b2.11.2)

1. Heab mnNpeAIMIJIOMHOW NPAKTHUKH. 3aKpEIUICHHE TEOPETHUECKUX 3HAaHUH U
MPAKTHUYECKUX HABBIKOB, IMOJYYEHHBIX B Tpoliecce oOydeHHs MO TMporpamme OakajaaBpHara;
nprOOpeTEeHNE PAKTHYECKOTO OMbITa PAOOTHI C UCTOYHUKAMU HAyYHO-TEXHUYECKOW MH(OpMALINH,
OTIBITa TOCTAHOBKH M BBITIONHEHUS HAYYHO-UCCIIEOBATEILCKAX M MPOEKTHBIX 3aJ]lad; OBJIAJICHUE
METO/OJIOTHEH M METoJaMu O0pabOTKH Pe3ysbTaTOB MCCIEAOBaHUS; cOOp, MOATOTOBKA M aHAIU3
MaTEPHAJIOB 110 TEMATHUKE BBITYCKHOW KBATH(DUKAIIMOHHOW PaOOTHI.

2. B pe3yJibTaTe NpoOX0KAeHUs MPETUNTIOMHONH MPAKTHKHU CTYJAEHT H0JIKEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO OCYIIECTBIISTh TEXHOJIOTHUYECKUN MPOIIECC B COOTBETCTBUHU
C perjJaMeHTOM W HCITOJIb30BaTh TEXHHUUYECKUE CPEJICTBA JJISi M3MEPEHHsI OCHOBHBIX ITapaMeTpPOB
TEXHOJIOTUYECKOT0 TPolecca, CBOMCTB ChIpbst U npoaykiuu (ITK-1);

- TOTOBHOCTBIO MPUMEHSTh aHATUTUYECKUE U YUCIEHHBIE METO/Ibl PELICHHS MOCTABICHHBIX
3aJa4, HCIOJb30BaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJOTHH, IPOBOJUTH 00pabOTKY
nH(GOpPMalIMU C KUCIIOJIb30BAHUEM IPUKIIATHBIX MPOTPAMMHBIX CpeacTB cdepbl NpodeccHoHaTIbHON
JESTEIbHOCTH, HMCIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTUM M 0a3bl JaHHBIX B CBOEH
npodeccuoHanbHOM 007IaCTH, MaKeThl MPUKIATHBIX MPOTPaMM ISl pacueTa TEeXHOJOTHYECKHX
napametpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO MCIOJIb30BATh HOPMATHBHBIE JTOKYMEHTHI 110 Ka4eCTBY, CTAaHAAPTU3ALUU U
CepTUUKAIMHA TPOIYKTOB M HW3ICINH, AJIEMEHTHl SKOHOMHYECKOTO aHallM3a B IMPAKTHYECKOU
nesrensHocTH ([TK-3);

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE pEeIlIeHUusT INpu pa3padboTke
TEXHOJIOTMYECKHX IPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YeTOM
9KOJIOTMYECKUX MOCeACTBHI ux npumenenus (ITK-4);

- CHOCOOHOCTBIO HCIIONIb30BaTh TMpaBWIa TEXHUKU O€30MacHOCTH, MPOU3BOICTBEHHOU
CaHMTapUH, MOKAPHOU 0E30IaCHOCTH U HOPMBI OXpaHbl TPyJa, U3MEPATh U OLIEHUBATh apaMeTphI
IPOM3BOJICTBEHHOTO MUKPOKIIUMATa, YPOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH, IIIyMa, 1 BUOpAIiH,
ocseieHHocTH padbounx mect (ITK-5);

- CIIOCOOHOCTBIO HaJaKUBaTh, HACTPAUBATh M OCYIIECTBIATH MPOBEPKY O00OpYyIOBAaHUS U
nporpamMmHubIx cpeacts (ITK-6);

- CIIOCOOHOCTBIO MPOBEPATH TEXHUUECKOE COCTOSIHUE, OPraHU30BbIBATh MPOPUIAKTHUECKHE
OCMOTpPBI U TEKyIIUHA PEMOHT 00OpYJOBaHUS, TOTOBUTH OOOpPYJOBAaHHWE K PEMOHTY M MPHUHUMATH
obopynoBanue u3 pemonTa (ITK-7);

- TOTOBHOCTBIO K OCBOCHUIO M dKCILUTyaTallii BHOBb BBOAMMOT0 00opynoBanus (I1K-8);

- CIOCOOHOCTBIO aHAIM3UPOBATH TEXHUYECKYIO TOKYMEHTAIMIO, ToA0MpaTh 000py10BaHuUE,
TOTOBHTH 3asBKH Ha NMpHoOpeTeHne u peMoHT obopynoBanus (ITK-9);

- CnocOOHOCTBIO TIPOBOAWTH AaHANU3 CHIPbS, MAaTEPHUAIOB M TOTOBOH MPOIYKIIWH,
OCYIIECTBIIATH OIEHKY pe3yabTaToB ananu3a (ITK-10);

- CHOCOOHOCTBIO BBISIBIISITh U YCTPAHATH OTKIOHEHUS OT PEKUMOB PabOThl TEXHOJIOTHYECKOTO
000pyI0BaHUs U MapaMeTpoB TexHoornyeckoro mpomuecca (ITK-11);

- CIOCOOHOCTHIO TNIAHUPOBATH U MPOBOIAUTH (PU3UYECKUE U XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAUTHE 00pa0OOTKY HMX pPE3yJNbTaTOB M OIEHUBATh IOTPEIIHOCTH, BBIIBUraTh THUIIOTE3Bl U
yCTaHABJIMBATh TPAHMULBI MX TPUMEHEHHUS, MPUMEHATH METOAbl MAaTeMaTHYECKOro aHalu3a Hu
MO/JICJIMPOBAHHUSI, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO Hecienoanus (I1K-16);



- TOTOBHOCTBIO NPOBOJUTH CTAHAAPTHBIE U CEPTU(PHUKALMOHHBIC MCIBITAaHUS MaTEpUAIOB,
u3enuil 1 TexHoaoruueckux mporeccos (ITK-17);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHX IEMEHTOB, COCAVUHEHUH U
MaTepHajIoB Ha UX OCHOBE JJIs pelleHus 3a1a4 npodeccuonanbaoi nesirensHoct (I1K-18);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (H3UYECKUX TEOPHHA ISl pEIIeHUs
BO3HHUKAIOMUX (U3NUECKUX 3a7ad, CaMOCTOSATEIILHOTO NMPHOOpeTeHUs (PU3MUECKUX 3HAHWUU, IS
NOHUMAaHHUS MPUHLMUIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM UYMCIE BBIXOJALIMX 3a IMpeneibl
KOMITIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19);

- TOTOBHOCTBIO H3y4aThb HAy4YHO-TEXHHYECKYI0 HMH()OPMALMIO, OTEUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoanus (ITK-20).

3uams.

- OCHOBBI OPT'aHMU3ALMK U METOI0JIOTHUIO HAYYHBIX UCCIIEIOBAHMT;

- COBpEMEHHbIE HayUHbIe KOHLIEMIIMH B 00JIACTH MMOJIMMEPHBIX MaTEPHUAJIOB;

- CTPYKTYpy M METOAbl YNPABICHUS COBPEMEHHBIM IPOU3BOJICTBOM IOJUMEPHBIX
MaTepUasoB.

Ymemy:

- paboTaTb C Hay4YHBIMM TEKCTaMH, IOJb30BATHCS HAYYHO-CIPABOYHBIM aIllapaToM,
0(OpPMIIATH Pe3yJIbTAThl HAYYHBIX UCCIIEOBAHUIL;

- UCTI0JIb30BaTh NIOJyYE€HHBIE TEOPETUYECKUE 3HAHUS JIJIS1 OCYLIECTBIICHUS TEXHOIOTMYECKOTIO
IIpoLEcCa B COOTBETCTBUHM C PETIAMEHTOM;

- HUCIOJB30BaTh TEXHUYECKHE CpPEIACTBA JUIsI HU3MEPEHMs OCHOBHBIX IapaMeTpOB
TEXHOJIOTMYECKOI0 IIPOLIECCA, CBOMCTB CBHIPbS M MPOLYKLIUU;

- NPUMEHATh AHAJIUTUYECKWE M YHCIIEHHBIE METOJbl pPEIIECHUs IOCTaBICHHBIX 3ajad,
UCTIOJIB30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE TEXHOJIOTHH, IPOBOJUTE 00padOTKy WH(pOpMAIUU
C MCITOJIb30BaHUEM TPUKJIIAIHBIX POTPAMMHBIX CPEICTB chepbl MpodhecCHOHANBHON AesITeTbHOCTH,
UCIIOJIb30BaTh CETEBblE KOMIIBIOTEPHBIE TEXHOJIOIMU U 0a3bl JaHHBIX B CBOEH Mpo¢ecCHOHATbHON
o0nacTy, MakeThl NPUKIAAHBIX MpOrpaMM Ui pacueTa TEXHOJOIMYECKUX IapamMeTpoB
000pyAOBaHUS.

Braoemy:

- HaBBIKAMH CAMOCTOSTEILHOW HAy4YHO-UCCIEI0BATEIBCKON NEATENbHOCTH, paboThl C
UCTOYHMKAaMHU Hay4YHOU MH(pOpMaLnu, pedepupoBaHus HAyYHBIX My OIMKaLNi;

- CIHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKUE pEIICHUs Mpu pa3paboTke
TEXHOJIOTMYECKHX IPOLECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJOTMH C Y4YETOM
JKOJIOTMYECKHX MOCIECACTBUN UX IPUMECHECHHS;

- HaBBIKAMH IUIAHUPOBAHMS M NPOBEAEHUS (PU3NYECKMX U XMMHYECKHX SKCIEPHUMEHTOB,
HpoBeieHUs] 00pabOTKHU UX PE3yJIbTAaTOB M OLIEHKH MOTPELIHOCTH.

3. KpaTkoe coep:kanue NpeaIunaIoMHOl MPAKTHKH

TemaTtuka npeIuIuIOMHON IPAaKTUKY CTYICHTOB OaKaaBpyuaTa ONpeaessieTCsl TeMaTHKOW UX
BBIITYCKHOW KBATM(PHUKALIMOHHON pabOThI U MOXKET MPOBOIUTHCS B HAYUHO-UCCIIEI0BATEILCKOM MIIH
IPOEKTHOM (opmaTe (MpH BBINOJIHEHWH HAyYHO-HCCIEN0BATEIbCKOW WM pPacyeTHO-NPOEKTHON
paboThl COOTBETCTBEHHO).

[IpenaumniomMHas NpakTUKa CTYEHTOB, BHIIOIHSIOIIUX HAyYHO-UCCIIE0BATENbCKY O padoTy,
IPOXOJUT B HAyUYHBIX JIAOOPATOPUAX, TEXHOJOTMYECKHUX MOAPA3JCICHUSIX, HH(POPMALMOHHBIX
LIEHTpaxX HAay4YHO-HCCIIEAOBATEIbCKOM OpraHn3allui Wi B JJabOpaTopusxX BbIIycCKaromiel Kadeapsl
PXTY um. /1. . MenaeneeBa. CTyeHThI 3HAKOMSATCS € TEKYIIeH paboToi 1ab0paTOpHH, OCBAaUBAIOT
METOAbl CHHTE3a IOJUMEPHBIX MAaTepHuajioB, MPOBOJAT OTAEIbHbIE (UIUKO-XMMUYECKHE U



TEXHOJIOTUYECKUE MCTIBITAHUS, PHOOPETAIOT HABBIKK MTOUCKA HAYYHO-TEXHHUYECKOW MHPOPMALIUHU
paboThl ¢ 6a3aMM TaHHBIX, YYACTBYIOT B 00pabOTKe pe3yIbTaTOB UCCIIEIOBAHUS M MIOJTOTOBKH MX K
myOTMKaIuu.

[IpenauruioMHasl MPaKTUKA CTYACHTOB, BBITIOJIHSIOIIUX PAaCYCTHO-TIPOCKTHYIO BBIYCKHYIO
KBATM(DUKAIIMOHHYIO PabOTy, MPOXOTUT B IMPOU3BOJCTBEHHBIX I€XaX M TEXHUYECKHX OTHAeTax
MPOMBINUICHHOTO MpeAnpusaTus. CTyJeHTBI 3HAKOMSTCS CO CTPYKTYPOU MIPEANPHUSTHSI, HOPMATHBHO-
TEXHOJIOTHYECKON JIOKyMEHTAIMEH, perilaMeHTaMH IMPOU3BOJICTBA, H3yUJaIOT CHCTEMY MCHEKMCHTA
U KadectBa mpoxykmuu. OCHOBHOE BHUMAaHHE VYACNSAETCS MPAKTUICCKUM  BOIPOCAM
(GYHKIIMOHUPOBAHUS TEXHOJIOTUICCKUX JIMHUH IPOU3BOJICTBA MPOAYKIIUH, TIPOOIEeMaM TUArHOCTUKU
Opaka TOTOBOW MPOIYKIMHA W MEPONPHUATHIM IO €r0 yCTPAHEHHUIO, BOMPOCAM WHTECHCHU(PHUKAIHH
paboOThI TETUIOTEXHUYECKUX arperaTos.

Bo Bpems mpoxoXkIeHUs MPEIIUITIOMHON TMPAKTHKU CTYJIEHTBI COOMPAIOT MaTepHajbl 10
TEMaTUKE BBHIMYCKHON KBamU(pUKANUOHHOW pPAaOOTHI, AHANU3UPYIOT HX, HAMEUYAIOT OCHOBHBIC
HaTPaBIICHUS U 331a4d pabOThI, BEIPAOATHIBAIOT METOAOJIOTHIO PEIICHHS 3TUX 3a/1a4.

4. O0beM npeIUIIOMHON PAKTHKH:

0O0BeM

Buabel yueoHOM padoThI
ARLy p B 3aueTHBIX B akanewm.

eIMHHIIAX Jacax
Oo0mast TpyA0eMKOCTb NPAKTHKH M0 Y4eOHOMY IJIAHY 9,0 324
CamocrositesbHas padora (CP) 9,0 324

Buja koHTpOJISI: 3a4eT ¢ OLeHKOM - -




I'ocynapcrBennas uroroBasi arrecranus (b3)

AHHOTauus padoyeil NPOrpaMmMbl JUCUUILIIHHBI
«ocynapcrBenHast uToropas arrecrauus» (b3)

1. Heap rocyaapcTBeHHOH MTOroBOW aTTecTAlMM. OOBCKTHBHAS OIICHKA YPOBHS
c(HOPMUPOBAHHOCTH  OONICKYJBTYPHBIX, OOMENPOPECCHOHANBHBIX W TPO(EeCCHOHATBHBIX
KOMIETEHIIMH BBITYCKHUKAa YHUBEPCHUTETA, €r0 TOTOBHOCTH K BBIMOJHEHUIO MpO(deccroHaIbHBIX
3amad.

2. BBIMyCKHUK, OCBOMBIIUI MporpaMMmy OakalmaBpHara, IOJDKEH 00JadaTh CIETyHOIIUMU
001IeKYJIbTYPHBIMH KOMIIETEHIMAMM:

- CHOCOOHOCTBIO HCIOJB30BaTh OCHOBBI (DMIIOCO(MCKHUX 3HAHUM s POPMHUPOBAHUS
MupoBo33pendeckoi mosuiuu (OK-1);

- CHOCOOHOCTBIO aHAIM3UPOBATH OCHOBHBIC ATAIbI M 3aKOHOMEPHOCTH UCTOPUYECKOTO
pa3BuTHsI 001IeCcTBa A1 POpMHUPOBaHUs rpakaanckoit mosurun (OK-2);

- CHOCOOHOCTBIO UCIIOJIB30BaTh OCHOBBI 9KOHOMHUYECKHX 3HAHHUH B pa3IM4IHbIX chepax
xusHenestensaoctu (OK-3);

- CIOCOOHOCTBIO HCIIONIB30BaTh OCHOBBI NPABOBBIX 3HAHWW B pa3iIMyHBIX chepax
nesreapaocTr (OK-4);

- CIIOCOOHOCTBIO K KOMMYHHUKAIIMY B YCTHOW M MUCHMEHHOW (opMax Ha PyCCKOM H
WHOCTPAaHHOM SI3BIKAX JUIS PEHICHUS 3a/1a4 MEXIMYHOCTHOTO M MEXKYJIBTYPHOTO B3aUMOJICHCTBHS
(OK-5);

- CIIOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPUHHMATH COLUATBHBIE,
STHUYECKHE, KOH(eCCHOHAIbHBIC U KYIbTypHbIe pasnuyus (OK-6);

— CHOCOOHOCTRIO K cCaMOOpraHu3aliu u camooopasoBanuio (OK-7);

- CHOCOOHOCTBIO UCTIOJIB30BaTh METOABI M MHCTPYMEHTBI (DPM3UYECKON KYJIbTYpPbI IS
obecrieueH s IOTHOIIEHHOM conranbHO# u npodeccuonansHoi aesteapaoctd (OK-8);

- CIOCOOHOCTBIO HCIIOB30BATh IIPUEMBI OKa3aHUsI IEPBOM TOMOIIIH, METO/TbI 3AIIUTHI B
yCIOBUSX Upe3BbIuaiiibix cutyaruii (OK-9).

BhIycKHUK, OCBOMBIIMK TporpamMMmy OakangaBpuara, TOJDKEH O0JIaaTh CIEAYIOIIUMU
o0menpogeccuoHATbHBIMA KOMIIETEHIMSIMHU:

- CHOCOOHOCTHIO " TOTOBHOCTBIO MCIIOJIh30BATh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIHH B MpodeccuonanbHoi aesitenproct (OITK-1);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (M3MYECKON KapTHHE MUpA,
NPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIECTBA Ui  TTOHUMAaHHUS
OKpy>Karoiiero Mupa u siienuit npupoasl (OI1K-2);

- TOTOBHOCTBIO HCITOJIB30BAaTh 3HAHHUS O CTPOCHUU BEMICCTBA, MPHPOJC XHUMHUYSCKON
CBSI3M B PA3JIMYHBIX KJaccaX XUMHUYECKUX COCTUHECHUH /ISl TIOHMMAaHHUS CBOWCTB MaTEepPHaliOB U
MEXaHU3Ma XUMUIECKUX MPOIIECCOB, MPOTEKAIOIINX B Okpyxkaroiiem mupe (OITK-3);

- BJIaJCHUEM TIOHUMAaHHUs CYIIHOCTH ¥ 3Ha4eHHs WH()OpPMAIMH B pPa3BUTHHU
COBPEMEHHOT0 MH(POPMAIMOHHOTO OOIIECTBA, OCO3HAHMS OMACHOCTH M YTPO3bI, BO3HUKAIOIINX B
9TOM  TIpPOIeCCe, CIMOCOOHOCTBIO  COOJIOJATh OCHOBHBIE TpeOOBaHHWS WH(POPMAIMOHHOMN
0€30MacHOCTH, B TOM YHCJIE 3alUThI TOCYAapcTBeHHOM TaiiHbl (OITK-4);



- BJIaJICHEM OCHOBHBIMHM METOAAMH, CIIOCOOAMU U CPEACTBAMU IOJTyUEHHsI, XpaHESHUS,
nepepaboTku MH(POPMAIMU, HAaBBIKAMHA Pa0OTHI C KOMIBIOTEPOM KakK CpPEICTBOM YIpPaBJICHHUS
urdopmarnmeit (OI1K-5);

- BJIAJICHUEM OCHOBHBIMH METOJAMU 3aIlUThl TPOM3BOJCTBEHHOTO IE€pCOHANA U
HaceJIeHUs OT BO3MOKHBIX TIOCJICACTBUI aBapuii, karacTpod, cruxuitabix Oeactauii (OITK-6).

- BoimyckHuk, OCBOMBIIMH — mporpaMMy  OakanaBpuara, JOJDKEH — 00JajaTh
Npo(ecCHOHAILHBIMM  KOMIIETEHUMSIMH, COOTBETCTBYIOIIMMHU BHJAM IPO(ECCHOHAIBHON
NesITeIbHOCTH, Ha KOTOPBIE OPUEHTHPOBaHA IporpaMMa OakajgaBpuaTa:

- CHOCOOHOCTBIO U TOTOBHOCTBIO OCYILIECTBIATH TEXHOJOTMUYECKUI mpolecc B
COOTBETCTBUH C PETJIAMEHTOM U HCIIOJIb30BaTh TEXHUUYECKUE CPEICTBA JAJISI M3MEPEHHs] OCHOBHBIX
HapamMeTpoB TEXHOJIOTUYECKOTO IPOoIecca, CBOMCTB chiphs u npoaykuuu (I1K-1);

- TOTOBHOCTBIO IPHUMEHATh AHAJUTUYECKME U YHCJICHHBIE METOABl PpeIICHUs
MIOCTAaBJICHHBIX 3aJla4, UCIIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJOTMH, MPOBOAMTH
00paboTKy uHpOpPMALMU C HCIOJB30BAaHUEM MPHUKIAIHBIX TPOTPAMMHBIX CPEACTB C]epsl
npo¢eCCUOHATBLHON AEATENbHOCTH, UCIOJIb30BaTh CETEBbIE KOMITBIOTEPHbBIE TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOEW NpOQecCHOHaTbHON 007acTH, MaKeThl NMPHUKIATHBIX HPOTpaMM JJis pacyeTa
TEXHOJIOTMYECKUX TapaMeTpoB obopynoBanus ([1K-2);

- TOTOBHOCTBIO  HCHOJB30BaThb  HOPMATHBHBIE  JOKYMEHTBI IO  KadecTBY,
CTaHJAPTHU3AINH U CePTU(UKAIUN TPOIYKTOB U M3IENUHN, SIEMEHTHl SKOHOMUYECKOTO aHallu3a B
npaktrueckoit nesirenpHoctH (I1K-3);

- CHOCOOHOCTBIO NMPUHUMATh KOHKPETHBIE TEXHUYECKHE pEIIeHUs MpU pa3paboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUYECKUE CPEICTBA W TEXHOJIOTMH C YYETOM
IKOJIOTUYECKUX TocneacTBrid ux npuMeHenus ([1K-4);

- CHOCOOHOCTBIO UCIOJIb30BaTh MPaBUIIa TEXHUKU OE€30MAaCHOCTH, MPOU3BOICTBEHHON
CaHMTapUH, MOKAPHOU 0E30IaCHOCTH U HOPMBI OXpaHbl TPyJa, U3MEPATh U OLIEHUBATh apaMeTphl
IPOM3BOJICTBEHHOTO MUKPOKIIUMATA, YPOBHS 3aIbUIEHHOCTH U 3ara30BaHHOCTH, IITyMa, H BUOpAIHH,
ocBerieHHOCTH padbounx mect (ITK-5);

- CHOCOOHOCTBIO HaJla)KUBATh, HACTPAUBATh U OCYIIECTBIIATH IPOBEPKY 000PYI0BaHUS
u nporpamMmubix cpencts (I1K-6);

- CHOCOOHOCTBIO IPOBEPATH  TEXHUYECKOE COCTOSIHUE, OpraHU30BBIBATh
NpOopHUIAKTHYECKAE OCMOTPbI U TEKYIIMH PEMOHT 000pyAOBaHMs, TOTOBUTH O0OpYyIOBaHHE K
PEMOHTY U IPUHUMAThL 000opyaoBanue u3 pemonra (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO U IKCIUTyaTallii BHOBb BBOAUMOTro obopynoBanus (I1K-8);

- CHOCOOHOCTBIO ~ AHANU3UPOBATh  TEXHUYECKYIO  JOKyMEHTAlUlo, [0AOUpaTh
00opyioBaHKE, TOTOBUTD 3asBKH Ha MPHOOpeTeHre U peMOHT 00opynoBanust (ITK-9);

- CHOCOOHOCTBIO TPOBOJHUTH AHAIW3 CHIPhS, MAaTEPHAJIOB W TOTOBOW IPOIYKIIHH,
OCYIIECTBIIATH OICHKY pe3yabTaToB ananmu3a (ITK-10);

- CHOCOOHOCTBIO BBIABIATH W YCTPAHSATh OTKJIOHEHUS OT PEXKUMOB pabOTHI
TEXHOJIOTHYECKOTO 000pyI0BaHMs U ITApaMeTPOB TeXHoJoruueckoro mporecca (ITK-11);

- CHOCOOHOCTBIO  IUTAHUPOBAaTh W MPOBOIUTH  (U3NYECKHME M XUMHYECKUE
HKCIIEPUMEHTHI, MPOBOJIUTH 00pabOTKY MX pe3yJbTaTOB M OLEHHBATH MOTPEUIHOCTH, BBIIBUTATH
THIOTE3bl W yCTAHABJIMBATh TPAHHIBI WX MPUMEHEHHS, MPUMEHSITh METOIbl MaTeMaTHYECKOTO
aHaJIM3a U MOJICIMPOBAHUS, TCOPETHYECKOTO U IKCIIEpUMEHTaITbHOTO nccienoanus (I1K-16);

- TOTOBHOCTBIO TPOBOAMTH CTAaHAAPTHbIE M  CEPTH(PHUKALMOHHBIE HCIIBITAHUS
MaTepUaioB, U3ICIHI 1 TexXHOIOoruueckux mnporeccos (ITK-17);



- TOTOBHOCTBIO HCITOJIb30BAaTh 3HAHUE CBOWCTB XUMHUYECKUX JIEMEHTOB, COSAMHECHU U
MaTepHaJiOB Ha MX OCHOBE IS pelIeHus 3aaa4 npodeccuonanproi aesrenpaoctu (ITK-18);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHWS OCHOBHBIX (DM3MUYECKUX TEOPUN IS PEIIeHUS
BO3ZHUKAIOIMNX (DU3MUECKHUX 3a/1ad, CaMOCTOSTEIILHOTO MPHOOpeTeHus: (PU3NUYeCKUX 3HAHUH, s
MIOHMMAHHUS TPUHIIMIIOB PaOOTHl MPUOOPOB M YCTPOHCTB, B TOM HYHCJIE BBIXOJAIINX 32 IMPEICIbI
KOMITIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

— TOTOBHOCTBIO HW3y4aTh HAYYHO-TEXHHUYECKYI0 HH()OPMAIMIO, OTCUECTBEHHBIA U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3aBepmaronuM 3tarnoM oOydeHus mo HamnpapieHuio noaroroBku 18.03.01 Xumudaeckas
TexHoiorus, npodmio «TexHomorus u mepepadoTka MOJIMMEPOBY SBISICTCS 3allUTa BBITYCKHOM
KBaATM(UKAIIMOHHON paboThI OakaiaBpa.

B pesynbprare mnpoxokIeHUs TOCyAapCTBEHHOW WTOTOBOM aTrrecTaluu (BBIMOJIHEHUS
BBIMMYCKHON KBaTU(UKALMOHHON pabOThI) CTYACHT JOJKEH:

3namo:

- IOPSIIOK OpTaHHU3AINH, ITIAHUPOBAHUS U MPOBEICHUS HAYYHO-UCCIIEIOBATEILCKUX PadoT ¢
UCTIOJIb30BaHUEM TIOCIICTHUX HAYYHO-TEXHUYECKUX JOCTHKCHH B TaHHOW 00JIacTH;

- (pU3UKO-XUMUYIECKUE OCHOBBI CHHTE3a TIOJTUMEPOB U MIPUMEHSTh 3TH 3HAHUS HA TIPAKTHKE;

- OCHOBHbIE TpeOOBaHUS K IMPEACTABICHUIO PE3YJIbTaTOB MPOBEICHHOIO HCCIIEIOBAaHUS B
BUJIE HAYYHOT'O OTYETa, CTaThU WU JAOKJIAJA.

Ymemy:

- CaMOCTOSITENIbHO BBISBJIATH TMEPCIICKTHBHBIC HAMpPaBICHUS HAYYHBIX HCCIEIOBaHUM,
000CHOBBIBATh aKTYaIbHOCTh, TEOPETHUECKYIO H IPAKTHUECKYIO 3HAUUMOCTh ITPOOIIEMBI, IPOBOIUTH
OKCIIEPUMEHTATbHBIC  HMCCIEAOBAHUS, aHAJIM3UPOBATh M  HMHTEPIPETUPOBATH  IOTyUYCHHBIC
pe3yNbTaTHI;

- OCYIIECTBISTH TMOUCK, 00OpPa0OTKy M aHaJIN3 HAYYHO-TEXHWYECKOW WH(POpPMAIMU 0 TeMe
BBITIOTHAEMOW PabOTHI, B TOM YHCJIE ¢ IPUMEHCHHEM COBPEMEHHBIX TEXHOJIOTHIA,

- paboTaTh Ha COBPEMEHHBIX NMPHOOpPAX, OPraHU30BHIBATH MPOBEICHHUE JKCIICPUMEHTOB U
UCIIBITAHUH, TPOBOJUTH UX 00PaOOTKY U aHAIM3UPOBAThH PE3yIbTaThI.

Braoemy:

- METOAOJOTHE W METOAUKON TMPOBEACHHUS HAyYHBIX HCCICIOBAHMI;, HaBBIKAMU
CaMOCTOSITENILHOM HAYyYHON U HCCIIE0BATEIbCKOM PabOThI;

- HaBBIKAaMH Pa0OTHI B KOJUIEKTHUBE, TNIAHUPOBATH U OPTaHU30BLIBATh KOJIJICKTUBHBIC HAYYHBIC
WCCJICJIOBAHMsI; OBJIAJICBATh COBPEMEHHBIMH METOJAMH HCCIEIOBAHUS M aHAM3a MOCTABJICHHBIX
npo0Jem;

- CIIOCOOHOCTBIO peIIaTh ITOCTABIICHHBIC 3aJ1ayd, WCIOJIb3YsS YMCHHSI W HaBBIKM B
OpraHMU3aIi HayYHO-UCCIEA0BATEIbCKUX U TEXHOJIOTMUECKUX padoT.

3. KpaTkoe coep:kaHue rocy1apcTBeHHOI HTOrOBOii aTTeCTallMu:

l'ocynapcTBeHHass WTOroOBasi aTTecTalys OOydaromuxcs B (opMe 3alluThl BBITYCKHON
kBanuuKkannoHHoi padoTsl (BKP) mpoBoauTes rocynapcTBEHHON 3K3aMEHAIMOHHOW KOMHUCCHEN
(I'OK).

3ammura BBITYCKHOW KBaJTU(UKAIIMOHHOW paOOTHI SBISETCS 00S3aTEIbHON MpOIeaypoi
UTOTOBOW TOCYAapCTBEHHOW aTTECTAllMU CTY/IEHTOB BBICHIMX Y4E€OHBIX 3aBEJICHUH, 3aBEPILIAOLINX
oOydeHue 1Mo HanpaBJiIeHHIO MOATOTOBKH OakanaBpuaTta. OHa MPOBOIUTCS MyOJUYHO HA OTKPHITOM
3aceqanun  ['OK  cormacHo yTBep)KACHHOMY JeKaHaTOM TIpauKy, Ha KOTOPOM MOTYT
MPUCYTCTBOBATH BCE KENAIOIIHE.



Marepuansl, IpeACTaBISIEMBbIE K 3aLIUTE:

- BBIMYCKHAs KBAIM(PUKAIIMOHHAS paboTa (MOsSICHUTEIbHAS 3aMICKa);

- 3aanue Ha BeioytHeHue BKP;

- 013bIB pykoBoauTens BKP;

- peuensus Ha BKP;

- mpe3eHTanus (pa3gaTouHbIi MaTepualn), MOANUCaHHAs PYKOBOAUTEIIEM;

- TOKJIaJ.

B 3amaun ['DK BXOAsT BBIABICHHE TMOJATOTOBIEHHOCTH CTYJEHTa K MPOQPECCHOHAIBHOU
NESTEIIbHOCTH U MIPUHSTHE PEIIEHUSI O BOZMOXHOCTH MPUCBOCHUS eMy KBaluuKanuu «0akaaaBpy.

Pemenne o mpucyXIE€HUM BBIMYCKHHKY KBalu(puUKaluu «OakajaBp» MpUHUMAeTcs Ha
3acenanuu ['DOK mpocThiM OONBIIMHCTBOM TpPHU OTKPBHITOM TOJIOCOBAHWU YJIEHOB KOMHCCHH Ha
OCHOBAHUU PE3YJIbTATOB UTOTOBBIX UCHBITAHUN. Pe3ynbTaThl ONpeAeatoTCs OUEHKAMH «OTIUYHOY,
«XOPOLIOY, «YJIOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIILHOY.

OOyuaromuiics HMMeeT MpPaBO IMOJaTh B aNEUIAIIMOHHYI) KOMHCCHUIO aleJUISIHI0 O
HapYIICHUH, TIO €T0 MHEHHUIO, YCTAHOBJICHHOU MPOIIEAYPhI 3AIUTHI

4. O0beM rocy1apCcTBeHHOI UTOTOBOM aTTeCTAlMU

l'ocynapcTBeHHass uTOroBas arTecTalus MPOXOAMT B 8 ceMecTpe Ha 0as3e 3HaHMI,
MOJyYEeHHBIX CTyJEHTaMH Tpu wu3ydeHuH aucuuruinH Hampaienus 18.03.01 Xwumwuueckas
TexHosorus npoduis «TexHonorus u nepepadoTKa MOJIUMEPOBY.

KonTtpons 3HaHMi 00y4aronmxcs, NOTyYeHHBIX IPU OCBOEHUH OCHOBHOM 00pazoBaTeIbHOM
POTPaMMBI, OCYIIECTBISIETCS B (DOpMe 3amuThl BBITYCKHOW KBAIM()UKAIMOHHOW paboOTHl U
NPUCBOCHUS KBaMH(pUKaInM «OaKanaBpy.

0O0BeM

Buabel yueoHOoM padoThI
ARl p B 3aueTHBIX B akanewm.

eIMHHIIAX Jacax
Oo0mast TpPyA0EMKOCTb NPAKTHKH M0 Y4eOHOMY IIAHY 6,0 216
CamocrositesbHas padora (CP) 6,0 216
Bremonaenue, nanucanue u opopmiernne BKP 6,0 216

Buna kouTpous: 3amura BKP - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«IlepeBox HayuHO-TexHHYecKO# quTepatypsp (PT/.1)

1. Heap AMCHUIVIMHBI — MpHOOpEeTeHHEe OO0ydaroUMMHCsA O00IeH, KOMMYHUKATUBHON U
npogecCUOHATBLHON KOMITETEHLIUH, YPOBEHb KOTOPBIX HA OTAEIbHBIX ITaNax A3bIKOBOW MOJTOTOBKU
MO3BOJISIET BBIMOJIHATH Pa3IMYHbIE BHIBI NPOPECCHOHATBLHO OPHEHTHPOBAHHOTO IIEPEBOAA B
IIPOU3BOACTBEHHON U HAYYHOU IEATEIBHOCTH.

2. B pe3yabTare M3y4eHHus AUCHUIIMHBI 00y4alOIUICA 10 MporpamMMe 0akajaBpuara
HOJIKEeH:

Obnadams ClenyOMUMA KOMIICTCHITUSIMU:

- CHOCOOHOCTBIO K KOMMYHMKAIIUM B YCTHOM M INUCBMEHHOH (opMax Ha pPyCCKOM U
MHOCTPAHHOM SI3bIKaXxX Ul PELIEHUS 3a1a4 MEKIMYHOCTHOIO M MEXKYJBTYPHOTO B3aUMOJAEHCTBUS
(OK-5).

3uams.

- OCHOBHBIE CIIOCOOBI TOCTHKEHHUSI IKBUBAIIEHTHOCTH B TIEPEBOJIC;

- OCHOBHBbIE IIPUEMBI NIEPEBOJIA;

SI3IKOBYIO HOPMY M OCHOBHBIE (DYHKIIUH SI3bIKA KAK CUCTEMBI;

- JOCTaTO4YHO€ [UIsl BBIIOJIHEHHSA II€PEBONA KOJUYECTBO JIEKCHYECKMX E€OUHMII,
(pa3eos1orn3MoB, B TOM YHUCJIE€ COLUAIBHBIX TEPMUHOB U JTMHIBOCTPAHOBEIUECKUX peasInil.

Ymemo:

- IPUMEHATh OCHOBHBIE IIPUEMBI [IEPEBOAA;

- OCYIIECTBISATh NUCHMEHHBIA TMEpPeBOZ] C COONIONEHHEM HOPM  JIEKCHYECKOMH
HKBUBAJICHTHOCTH, COOJIIOJICHUEM I'PaMMaTUYECKUX, CHHTAKCHYECKUX U CTHIIMCTHUECKUX HOPM;

- 0()OpMJISITH TEKCT NEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYWIECTBIATH TIEPEBOJ C COOJIOACHWEM HOPM JIEKCHYECKOW OSKBHBAJICHTHOCTH,
COOIOICHUEM TPaMMaTHUECKUX, CUHTAKCUYECKMX M CTHJIMCTHYECKMX HOPM TEKCTa NepeBoja U
TEMIIOPAIbHBIX XapPAKTECPUCTUK UCXOAHOIO TEKCTA.

Braoemy:

- METOJIMKOI MpeAnepeBOAYECKOr0 aHAIN3a TEKCTa, CIIOCOOCTBYIOIIEH TOUHOMY BOCHIPUSATHIO
HCXOIHOIO BBICKA3bIBAHUS;

- METOAMKOW IOATOTOBKM K BBHIMOJIHEHUIO IEPEBOAA, BKJIIOYAs MOUCK HH(pOpMAIMU B
CIPAaBOYHOM, CIIELIMATIBHON JIUTEPATYpPE U KOMIIBIOTEPHBIX CETSIX;

- OCHOBAMHM CHCTEMBI COKPAILIEHHOW MEePEeBOYECKON 3aMUCH IPU BBIIIOJTHEHUH NIEPEBOJIA;

- OCHOBHOM MHOSI3BIYHOM TEPMUHOJIOTUEN CIIEUATIBHOCTH;

- OCHOBaMH pe(epupoBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI 110 CIIEIHUATBHOCTH.

3. KpaTkoe coep:kanue JMCUUIINHBI:

Beenenue. Ilpeamer m posib mepeBoja B COBpPEMEHHOM oOmiecTBe. PasinnuHble BUABI
nepeBo/ia. 3a1auk U MECTO Kypca B MOATOTOBKE OakajgaBpa TEXHUKH U TEXHOJIOTHH.

Mopyns 1:

1.1. CpaBHeHue nopsizika CJI0B B aHIVIMHCKOM M pyCcCcKOM IpeuioxkeHusx. Ilepeson npocroro
MIOBECTBOBATEIHLHOTO MPEAIOKEHUS HACTOSAIIET0, Oy IyIEero U MpOIIEIIEr0 BpEMEHH.

Oco0eHHOCTH TIEpeBOZa BOIMPOCUTENIBHBIX U OTPULIATENbHBIX MPEATIOKEHUN B pa3iIMuHbIX
BpEMEHaX.

1.2 TlepeBoa npemnoxenuii Bo Bpemenax Indefinite, Continuous. Urenue u nepeBo 1o Teme
"Xumus".

Monynsb 2.

2.1. IlepeBon npeoxkeHuii Bo BpemeHax rpym Perfect, Perfect



Continuous (yTBepaWTEIbHbIE, BOMPOCUTEIbHBIC W OTPHUIATENbHBIE (hOpMBbI). OCOOEHHOCTH

yr[OTpe6J'IeHI/I$I BCIIOMOT'aTCJIBHBIX I'JIaI'0JIOB.

2.2 IlepeBoa cTpagaTenbHOro 3ao0ra. TpyAHble Clydyan IepeBojia CTpalaTeIbHOIO 3a10ra.
Urenue u nepeBoa TekcToB 1o TeMe "Hayka u HaydHble MeTOJbl". AKTUBU3ALUS JIEKCUKU

MMPOYNUTAHHBIX TCKCTOB.

pedb.

2.3. [lepeBon NpUAATOUHBIX MPEITIOKECHUH.

[IpynaaTounble noaIeXKaIme.

[IpunaTouHble cKa3yeMsble.

[IpunaTrodHble ONpeNEIUTEIbHBIC.

[Ipunatounbie 00CTOATENBCTBEHHBIE, TPUIATOUYHBIE JOMOJHUTEIbHBIC.

2.4. Tursl yCIOBHBIX IPEUIOKEHUH, TPaBUiIa 1 0COOEHHOCTH UX MEPEBOAA.

[IpakTuka nepeBojaa Ha puUMepax TeKCTOB 0 Xumuu, /[ 1. Menoeneege, nayke u mexHonio2uu.
2.5. IlepeBon peAsIOKEHHI C YYETOM MIpaBUiIa COTIacoBaHus BpeMeH. [Ipsimast 1 KocBeHHas

2.6. PazniuHble BapuaHTHI IEPEBOAA CYIIECTBUTEIBHOTO B MPEIOKEHUH.

2.7. MopmanpHBIC TJIar0JIbl U OCOOCHHOCTH X TEPEBOJIA.

Pa3BuTne HaBBIKOB NepeBoaa no teme "Hayka 3aBTpaiinero qus".

2.8. CriennanbHas TepMuHoiorus mo reme "Jlabopatopus".

2.9. Coxkpamenusa. OcoOeHHOCTH WX TiepeBoja. Pa3BuTre HaBBIKOB MEpeBOa Ha MpUMEpE

TekcToB 1o Teme "JlabopaTopusi, U3MEpPEHHs B XUMUU'".

Monysb 3.
3.1. Henmunble (hopMBbI Taroa.
Nudpunntu (HeompeneneHHass ¢opma riarona). Pomp wmHQUHUTHBA B TPEIOKEHUH U

BApUAHTHI IEPEBOJIa HA PyCCKUM A3bIK. [IpuyacTus u repysHauil.

3.2. lapuHUTHBHBIE 0OOPOTHI.
O6opoT nomosiHeHWE ¢ WHPUHUTHBOM. BapuwaHThl TmepeBojja Ha PYCCKUHA S3BIK.

Tepmunosorus mo teme "CoBpeMEHHbIE TEXHOJIOTHH .

3.3. O6opoT noxsesxaiiee ¢ UHGUHUTUBOM. PazniuHble BapuaHTHI IEPEeBOJA.
Tepmunosorus no teme "XuMu4yeckast TEXHOJIOTHS".

3.4. IlepeBon MpUYACTHBIX 0OOPOTOB.

AbcomoTHbI npuyacTHEI OOOpPOT U BapUaHTHI IEPEBOAA.

Pa3BuTHe HaBBIKOB NiepeBOa 10 TeMe "XuMuueckasi TeXHOJIorus" .

4. O6beM yueOHOI TMCIHUNTHHBI

0O0BeM

Buael yaeOHOH padoTHI
ALY p B 3auetHBIX | B akazem.

eIMHHLIAX gacax
OO0mas Tpy10eMKOCTb JUCHUILIUHBI 110 Y4eOHOMY IIaHy 4,0 144
AyIUTOPHBbIE 3aHATHS . 1,78 64

Jlexuun (Jlek) - -

JlaGopatopusie pabotsl (JIab) - -

[Tpaktuueckue 3ansatus (113) 1,78 64




IIpooonsicenue mabauysi

CamocrositesnsHas padora (CP): 2,22 80
Bua konTpoJs: 3auer - -
B ToM ymcJie mo cemecTpam:

3 cemecTp
OO0mas Tpy10eMKOCTb IMCUUILIUHBI B CEMeCTpe 2,0 72
AyIUTOPHBIE 3aHSITHS 0,89 32
Jlexuun (Jlek) - -
Jlaboparopusie padots (J1ad) - -
[Tpaxtuueckue 3ausatus (113) 0,89 32
CamocrositensHas padora (CP): 1,11 40
Bua koHTpoJs: 3auer - -

4 cemecTp
OO0mas Tpy10eMKOCTh JMCUHMILIMHBI B ceMecTpe 2,0 72
AYyIUTOPHBbIE 3aHATHUS: 0,89 32
Jlexuum (JIek) - -
Jlabopartopubie pabots (JIad) - -
[Tpaktuaeckue 3ansatus (I13) 0,89 32
CamocrositesnbHas padora (CP): 1,11 40
Bua konTpoJs: 3auer - -




AHHOTanus padoyeil NPOrpaMmbl JUCHUNIHHBI
«'paxknaHckas 3alUTA B Ype3BbIYAHBIX cuTyanusax» (OPT/.2)

1. leab AUCHUILINHBI — IOATOTOBUTH CTYJICHTA K OCMBICIIEHHBIM MPAKTUYECKUM JICHCTBUSAM
no o0ecrneyeHno CBOEH 0e30macHOCTH M 3aIMTHl B YCJIOBHSIX BO3HHKHOBEHHUS Ype3BbIYATHOU
CUTYaIlUU PUPOTHOTO, TEXHOTC€HHOTO M BOGHHOTO XapakTepa.

2. B pe3yabTaTe U3yuyeHHUs IMCHUIIMHBI 00y4alOIIMIACA M0 MporpaMMe 0aKajaBpuara
JMOJIKeH:

Obaadamse CIETYIONIAMA KOMIICTCHITHSIMHE:

- CIOCOOHOCTBIO HCIONB30BaTh MPHEMbl OKa3aHMsI MEPBOW MOMOINM, METOJABI 3alllUThl B
YCIIOBHSIX upe3BbIYaiiHbIX cutyanuii (OK-9).

3Hamu:

- XapaKTepUCTHKU TPUPOIHBIX OEACTBHI, TEXHOTEHHBIX aBapuili U KaTacTpod Ha
paaMalMoOHHO, XUMUYECKH M OMOJIOTHYECKH OMACHBIX OOBEKTax, Mopaxkaroiue (hakTopsl APYTruUx
OITaCHOCTEI;

- OCHOBBI BO3JICUCTBHS OMACHBIX (PAKTOPOB UYPE3BBIUAWHBIX CHUTyallud Ha 4YeJIOBEKa W
MPUPOJIHYIO CPENy, AOMYyCTUMBIC MPEEIbHBIC KPUTEPUU HETATUBHOTO BO3/ICUCTBUS;

- Mepel 0€30macHOr0 TOBEACHUS TMpU MNpeObIBAHUM B paiioHax (30Hax) TOXKAPOB,
PaarOaKTUBHOTO, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HEHUS;

- CImocoObl W CpEeACTBa 3allUThl YeNOBEKa OT BO3ACHCTBHS MOpaXkarounx (HaKTopoB
Ype3BBIYANHBIX CUTYAIHi MPUPOIHOTO, TEXHOTEHHOTO U BOEHHOTO XapaKTepa.

Ymems:

- HCIOJIb30BATh CPEJICTBA 3alIUTHl OPTaHOB JbIXaHUS ¥ KOXKH, MEIULUHCKHUE IS
CaMO3aIUThI U OKA3aHUS TIOMOIIH JIPYTUM JTIOJISIM;

- IPUMECHSThH TIEPBUYHBIC CPEACTBA TIOKAPOTYIICHUS [Tl JIOKATU3allUK U TYIICHHSI TI0Kapa,
BO3HUKILETO B ayIMTOpUH (J1abopaTopun);

- OKa3bpIBaTh ceOe M JPYTUM MOCTPAAABIIMM MEIUIUHCKYIO MOMOIIL C HCIOJIb30BAHUEM
TaOeNbHBIX U MOAPYYHBIX METUIIUHCKUX CPE/ICTB.

Braoemy:

- mpuéMaMu MPOBEACHUS YACTUYHOIN caHUTapHOU 00pabOTKU MPH BBIXOJIE U3 paiioHa (30HBI)
PaAMOAKTUBHOTO, XUMUYECKOTO U OMOJIOTUIECKOTO 3arpsi3HEHUS (3apaKeHUs);

- CIoco0aMu ¥ TEXHOJIOTUSIMU 3aIHUTHI B UPE3BBIYAMHBIX CUTYAIIUSX.

3. KpaTkoe coaep:kaHue TUCHUILINHBI.

3.1. OmacHoctH TPHUPOAHOTO Xapakrepa. CTHXUHBIE OCICTBUSA, SBICHHUS TMPUPOIBI
pPa3pyLIUTENBHON CHUJIBI - 3€MJICTPSCEHHUS, HABOJHEHUS, CeJeBble IMOTOKH, OIMOJ3HU, CHEKHBIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00BAJIbL, 3aCyXH1, YparaHol, Oypu, moxapsbl.

3.2. OnacHOCTH TEXHOTEHHOTO XapakTepa. ABapuH U KaTacTpodbl HA PaIUAIIMOHHO OTAaCHOM
00BEKTe, XMMHUYECKH OIMAaCHOM OOBEKTe, OMOJOrMYeCKH OMAacCHOM OOBEKTe; Ha TpPaHCIOpPTE
(>KeNe3HOIOPOKHOM, aBTOMOOWIILHOM, PEYHOM, AaBHAIMOHHOM), Ha THUAPOCOOPYKCHHSIX; Ha
KOMMYHAJIbHBIX CUCTEMaX KHU3HEOOECTICUCHUSI.

3.3. OmnacHocT BOEHHOrO Xapakrepa. lIpuMeHeHWe OpyXHsI MacCOBOTO IOPAKCHUS
(sLIepHOT0, XMMHYECKOT0, OMOJIOTHYECKOT0), OOBIYHBIX CPEJICTB C 3KUTATCILHBIM HAIIOJTHCHHUEM,
HOBBIX BUJIOB OPYXHsl. 30HBI 3apakK€HUS OT CPEICTB MOPAXKEHUS U UX BO3JCHCTBHE HAa HACEICHUE U
OKPYKAaIOIIyI0 IPUPOJHYIO CPELY.

3.4. TloxapHas 0e€30MacHOCTh — COCTOSHHE 3allUIIEHHOCTH HACEIeHHs, HMYIIECTBA,
oOmiecTBa U TocyapcTBa oT noxapos. [loxkapHast onacHOCTh (MPUYUHBI BOZHUKHOBEHUS TI0XKApOB B



3IaHUSIX, JIECHBIE TOXKaphl). Jlokanmuzamuss W TylIeHHE MoXXKapoB. lIpocTeime TeXHUYECKHE
cpenctsa noxaporyinenus (oruerymmrend OIT -8, OY-2) u nmpaBuiia moib30BaHUS HMU.

3.5. Kommneke meponpuaTuii rpaxaaHCKON 3allUThl HACETEHUSI.

Onosemienne u wuHGOpPMHUpOBaHHE HaceleHus 00 omacHocTH. [IpuHsATHE HaceneHueM
curHaioB omnosemieHus («Buumanue BceM!», «Bo3aymHas TpeBora», «PaguannonHas OmnacHOCTbY,
«Xummueckas TpeBoray, «OT0oi OrmacHOCTH» ) U OPSAOK JEHCTBUS 110 HUM. DBaKyallys HaCEIICHUS
u3 30HBI ormacHOCTU. CriocoObl ABaKyaly DKCTPEHHAs HBaKyallus CTYJACHTOB U3 ayJIUTOPUH TPU
BO3HMKHOBEHUH TOXKapa.

CpencrtBa mHAMBUAYaIbHON 3amuThl opranoB asixanus (I'TI-7, T'TI-7B, T'TI-9, P-2, V-2K,
PIIA-1, PIIT-67M, PY-60M, «®enukcy, I'JI3K, AL, AT1I-3, T13V-K, UI1-4M, UII-5, UI1-6, KUII-
8), koxu (JI-1, O3K, KUX-4M, KIX-5M) denoBeka. MeIUIIMHCKKE CPEICTBA 3AIUTHI .

CpencTBa KOJUIEKTUBHOMN 3aIllUThl HaceneHus. HazHadueHue, 3allMTHBIE CBOMCTBA yOEKUIII.
[IpotuBopanuanmonusie ykpeituss (IIPY, moazemHble memexoaHble MEpPEexXobl, 3ariyOieHHbIE
CTaHIIMHA METPOIIOIUTEHA), MPOCTEHUIITNE YKPHITHSI (TPaHILIEH, OKOIIBI, IepeKPhIThIe menn). [IpaBuia
3aHATHUS yOSKHUIIIA.

3.6. Oxa3zanme TEpBOH METUITMHCKOW TIOMOIIM TP OXOTaX, PaHCHUSIX, 3apaKCHUSX.
[IpoBeneHNE YaCTUIHOW CAHUTAPHOW 0OPaOOTKM KOKHBIX MTOKPOBOB YEJIOBEKA MPHU BBIXOJE U3 30H
PaanoaKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3apakeHUs (3arpsiI3HEHNUs ), U3 30H MOXKaPOB.

3.7. JlukBumanus MOCIEACTBUN UYpe3BbIYAHON cuTyauuu. PamuanyoHHas u XuUMHUYECKas
pa3Beqka odara TMOpaxxeHHs (3apakeHus). ABapuiiHO-criacaTesnbHble pPa0oThl. CrenuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (JI€3aKTUBAIIMS, JeTa3alus, 1e3UNHPEKIUS, TE3UHCEKIIHS.

3.8. DOkcTpeHHas »sBakyauus €3 ayAuTOpuH (1abopaTopuu) B YCIOBHUSX MOXapa,
paaualMoOHHOT0, XUMUYECKOT0, OMOJIOTMYECKOT0 3arps3HEHUs] TEPPUTOPUU C HCIOJIb30BaHUEM
npocrteimx cpeacts 3amuThl («Dennkey, ['/13K, nporusorasa I'TI-7 ¢ JII1I'-3).

4. O6beM y4eOHOI TUCIUIITHHBI

O6bem
Bunbi yuebHoii padoTni B 3auetHBIX | B akamewm.
eIMHULIAX yacax
OO0mas Tpy10eMKOCTb JHCHUILIUHBI 110 Y4eOHOMY IJIaHY 1,0 36
AyIUTOPHBbIE 3AHATHS . 0,44 16
Jlexuun (Jlek) 0,44 16
JlabopaTtopusie paboTs (J1ab) - -
[Tpaktuueckue 3ansatus (113) - -
CamocrositesibHas padora (CP): 0,56 20
Bua konTpoJs: 3auer - -
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