AHHOTAUM PAdOYHUX MPOrPAMM AMCUUIINH
JAucunninHbl 00s3aTeIbHOM YacTH (0a30Bas 4acTh)

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«Anocrpannsblii m361k» (51.5.01)

1. Heap aucuumIMHbI — MpUOOpeTeHHE OO0YyJaroNUMHUCA OOIIel, KOMMYHUKAaTUBHOH M
po(hecCHOHANTLHOM KOMITETEHITUH, YPOBEHb KOTOPBIX HA OTAETBHBIX 3TalaXx sI3bIKOBOW MOJITOTOBKU
MO3BOJIIET HCMOJb30BaTh HMHOCTPAHHBIA  S3BIK NPAKTHUYECKH KaKk B  TPOo(heCCHOHATHLHOM
(pOU3BOICTBEHHON M HAyYHOM ) NeSTEIbHOCTH, TaK U JJIS IeJIel caMo00Opa30BaHusI.

2. B pe3yJibTare nu3yuyeHus JUCHUIJIMHBI CTYE€HT J0JIKEH:

Ob6manate cneayrommmu oowexyrbmyproimu (OK) KoMIeTeHIUsAMU:

- CIIOCOOHOCTHIO K KOMMYHHMKAIlMd B YCTHOW M MHCbMEHHOM (QopMmMax Ha pPYyCCKOM U
MHOCTPAHHOM $SI3bIKaxX JUIS PEleHUs 3a7ad MEeKIMYHOCTHOTO M MEXKYJIBTYPHOIO B3aWMOAECHCTBUS
(OK-5).

3nams:

- OCHOBHBIE  CIIOCOOBI ~ COYETAaEMOCTHM  JIGKCMYECKMX  €IMHHUIl W  OCHOBHBIC
CJIOBOOOPA30BATEIBHBIC MOJICTIH;

- PYCCKHE SKBHBAJICHTHI OCHOBHBIX CJIOB U BRIPAKCHHI PEU B MPOIECCE MEKINIYHOCTHOTO U
MEXKYJTbTYPHOTO B3aUMOICHCTBUS;

- OCHOBHBIE MPUEMBI U METO/IbI peepUPOBAHUS U AHHOTUPOBAHHUSI TIUTEPATYPHI;

- MAaCCHBHYI0O U aKTHBHYIO JIEKCHKY, B TOM 4HCJe OOIICHAay4YHYI0 U CIEHUaTbHYIO
TEPMHHOJIOTHIO, HEOOXOAUMYIO Jisi paOOTHI HaJl TUIIOBBIMU TEKCTaMU;

- IpUEMBbI PabOTHI C OPUTMHAIBHOMN JIUTEPATYPON HA HHOCTPAHHOM SI3BIKE.

Ymemy:

- paboTaTh C OPUTHHAIBHOM JTUTEPATYpOi HA MHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapeM;

- BECTH TEPENMUCKY Ha M3Y4aeMOM SI3bIKE C IENbI0 MEKIUYHOCTHOTO U MEKKYJIBTYPHOTO
B3aUMOJCHCTBUS;

- BECTH PEUEBYIO JEATEILHOCTh MPUMEHHUTEIHLHO K cepe ObITOBON M mpodeccrnoHambpHON
KOMMYHHKAIIH.

Braoemy:

- MHOCTPAHHBIM SI3BIKOM Ha YPOBHE MEXKJIMYHOCTHOTO M MEXKKYIbTYPHOTO OOIICHHUS,
HAaBBIKAMH W YMEHHUSMHU pPEUEBON JEATENbHOCTH TPUMEHUTENBHO K cdepe OBITOBON U
npodeccHOHaTbHON KOMMYHUKALIUU, OCHOBAaMH IyOJIHMYHON peuH;

- OCHOBaMU pedeprpoBaHUs U aHHOTUPOBAHUS JINTEPATYPHl HA M3y4aeMOM HHOCTPAHHOM
A3BIKE.

3. KpaTkoe cogeps;kaHue JUCHHUILINHBI:

Beenenue. Ilpenmer u ponb MHOCTPAHHOTO s3bIKa. KpaTkue MCTOpUYECKHUE CBEICHHS 00
M3y4aeMOM s3bIKe. 3a7aul U MECTO Kypca B IOArOTOBKE OaKanaBpa TEXHUKH U TEXHOJIOTHH.

Mooynw 1. LI pammamuueckue mpyoHocmu u3yuaemozo A3vlka.

1.1 Jluunble, NPUTSHKATEIBHBIC U TPOYHE MECTOUMEHHUSI.

CrpskeHue 1i1aroja-cBs3KHy.

N3menenue rnarona-cBs3ku B (opmax Hacrosmiero BpeMeHu. OOpa3zoBaHUE pa3sTUYHBIX
BUJIOBPEMEHHBIX (OpM ¢ MOMOIIBI0 Tiiarona-cBsa3ku. OOpa3oBaHue u ynorpebieHue Gopm



MAaCCUBHOTO 3ayiora. 3MeHeHue riarosia-cBs3Ku B pa3luyHbIX (popmMax MpoIIeanIero u 0y yuero
BpeMeHH. [ 1aros-cBsizka B OTPUIIATENbHBIX MPEATIOKCHUSIX.

1.2 Tlopsipok cinoB B npeanioxkeHuu. [IpsaMoii mopsaoK CI0B yTBEPAUTEIBLHOTO MPEIOKEHUS
B DAa3IMYHBIX BHUJOBpPEeMEHHBIX (opmax. I3mMeHeHue mopsiAKa CJIOB B  BONPOCHTEIBHBIX
npeiokeHusX. [IopsaoKk CIoB M MOCTPOCHHE OTPULATENBHBIX MpPEAIoKeHHH. DMparndeckue
KOHCTPYKIIUH.

Mooynw 2. |l. Ymenue memamuueckux mexcmos:

2.1. BBenenue B cieniuaibHOCTD.

2.2 I.1. Mennenees.

2.3. PXTY um. JI.1. Menaenecena.

ITonsTHE O BUIax YTEHUS HA IpUMepax TeKcToB o Xumuu, [{. . Menoeneeee, PXTY um, /].H.
Menoeneesa.

AKTHBH3aLUS JIEKCUKU TIPOYUTAHHBIX TEKCTOB.

Mooy 3. . Ilpakmuxa ycmuou peuu no memam:

3.1. «I'oBopuM 0 cebey.

3.2. «B ropoae».

3.3. «PaiioH, T€ S KUBY».

MoHosoruueckast pedb Mo TemMe «o cede.

Mooyne 4. |. I pammamuyeckue mpyoHocmu u3y4aemo2o A3ulKa:

4.1. Nnpunutu. Popmbl uHGuHUTHBA. [IponomkeHHBI W Tep(EKTHBIA WHOUHHUTHUB.
OyHKIMY UHPUHUTUBA B TIpeuioskeHun. O0pa3oBaHue U ynotpediieHue HHPUHUTUBHBIX 000POTOB
TUIA «CJIOXHOE TOJIeKAIIee» U «CI0XKHOE JTOMOoJHEHHe». BapuaHThl nepeBoja MHPUHUTHBHBIX
000pOTOB Ha PYCCKHUH SI3BIK.

4.2. BupnoBpemennoie (opmbl TiarosoB. (OO0pa3oBaHHWE MPOCTHIX, MPOJODKCHHBIX,
nep@eKTHBIX U MepPeKTHO-MPOJOIKEHHBIX BpeMeH. BonmpocuTenbHble TPeIoxKeHHs B pa3InuHbIX
BpemeHax. OOpa3zoBaHUE OTPULIATEIBHBIX (POPM TJIarosia B pa3inyHbIX BPEMEHAX.

Mooyne 5. . Mzyuarowee umenue HayuHO-NONYIAPHLIX MEKCMO8 NO BbIOPAHHOU
cneyuanrbHOCmu.

[TpumepHast TeMaTHUKa TEKCTOB:

9.1, «Xumnueckasi TEXHOJIOTUSI U HAYYHbIE METOBI.

5.2. «XUMHYECKOE MPETPUATHEY.

Mooy 6. . Ilpakmuxa ycmuoii peuu no meme:

6.1. «CTyneHueckast >KU3Hb».

6.2. «Xumus, U3MEPEeHUs B XUMHUUECKON TEXHOJIOTUNY.

Mooyne 7. |. I pammamuyeckue mpyoHocmu u3y4aemo2o A3ulKa:

7.1. Ilpuyactus. [Ipuyactus Hacrosmiero u mpouienmero BpemeHu. Ilepdextasie Gpopmbl
npu4actvs. MecTo npu4yacTuil B NpeuloKeHUuU. Pa3induHble BapuaHThI IEpEeBOJa IIPUYACTHM Ha
pycckuii s3b1k. [IpyyacTHbIe 000POTHI M MPUEMBI HX TTEPEBOJIA HA PYCCKUM S3bIK.

7.2. CocnararenbHoe HakjoHeHHe. DOpMBI coclaraTelbHOrO HAKJIOHEHHS B H3y4aeMOM
s3bIKe. MoJjaJIbHbIE TJIarojbl U MX UCTOJIb30BaHUE B MPEAJIOKEHUAX B COCTIAraTeIbHOM HAKIOHEHUH.
Tumnbl ycIIOBHBIX PEAJIOAKEHUN. BapraHThl mepeBoaa NpeajioKeHUu B coclIaraTeIbHOM HaKJIOHEHUH
U YCJIOBHBIX MPEAIOKEHUM.

Mooyns 8. ||.U3yuarowee umenue mexcmoe no memamuxe:

8.1. «Xumuueckas 1abopaTopus».

8.2. «3Mepenus B crienuaabHOU J1a00paTopum.

Mooyns 9. . Ilpaxmuxa ycmnou peyu no memam:



9.1. «CTtpana U3y4aeMoro si3bIKay.
9.2. «(IIpoBezieHUE 1ETOBOM BCTPEUH».
9.3. «3akiroueHne KOHTPAKTa.

4. O0beM y4eOHOM JUCHHIINHBI

O6Bem
Buanbi yueOHoii padoThl B 3aueTHEBIX B akamewm.
eAMHHIIAX gacax
OO0mas TpyA0eMKOCTh JUCHUILJIMHBI 10 Y4eOHOMY IJIaHY 8,0 288
KonTaktHas padora (KP): 2,22 80
Jlexuuu (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (I13) 2,22 80
CamocrositesbHas padora (CP): 4,78 172
Bua KOHTpOJISA: IK3aMeH 1,0 36
B ToM umciie mo cemecTpam:
1 cemecTp
O01as Tpy10eMKOCTh IMCHUILIMHBI B cEMecTpe 4.0 144
KonTaktHas padora (KP): 1,33 48
Jlexunu (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (I113) 1,33 48
CamocrositesbHas padora (CP): 2,67 96
Bua KoHTpOJIA: 3a4eT ¢ OLeHKOM - -
2 cemecTp
O01as Tpya10eMKOCTh IMCHUIIMHBI B cEMecTpe 4.0 144
KonraktHas pa6ora (KP): 0,89 32
Jlexumn (Jlek) - -
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,89 32
CamocrosiTesabHas padora (CP): 2,11 76
Buja koHTpOJISI: IK3aMeH 1,0 36




Buabl yueOHol padoThI

0O0beM

B 3aueTHBIX

B actponom.

eIMHUIAX Jacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI TI0 Y4eOHOMY IJIaHy 8,0 216
KonraktHas pa6ora (KP): 2,22 60
Jlexunu (Jlek) - -
JlaGopatopubie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 2,22 60
CamocrositesabHas padora (CP): 4,78 129
Buja koHTpOJISI: IK3aMeH 1,0 27
B ToM umciie mo cemecTpam:
1 cemecTp
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 4,0 108
KonraktHas padora (KP): 1,33 36
Jlexmn (Jlek) - -
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 1,33 36
CamocrositesbHas padora (CP): 2,67 72
Bua koHTpOJIA: 3aUeT ¢ OLEeHKO - -
2 cemecTp

OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 4,0 108
KonTaktHas padora (KP): 0,89 24
Jlexuuu (Jlek) - -
JlaGopaTtopHsie padoTs (J1ab) - -
[Tpaktuueckue 3ausatus (113) 0,89 24
CamocrositesbHas padora (CP): 2,11 o7
Buja koHTpoOJISi: IK3aMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«Duaocopusn» (b1.5.02)

1. Heap qucuMmInHbl — cOpMHUPOBATH y CTYACHTOB KOMILICKCHOE MPEACTABICHUE O POJIU
u Mecte punocouu B CUCTEME TYMAaHUTAPHBIX, COITMAIBHBIX M €CTECTBEHHBIX HAayK, ITO3HAKOMHTH
uX ¢ ocHOoBaMH (rI0cO(CKOrO 3HaHUS, HEOOXOAMMBIMHU [UISl PEIICHUS TEOPETHUYECKUX U
MPAKTUYECKHX 3a7ay.

2. B pe3yJbTare n3yueHus IMCUMIJIMHBI CTYAEHT J0JI/KEeH:

Ob6manate cneayommmu oowexyrbmyproimu (OK) KoMIeTeHIusIMU:

- CHOCOOHOCTBIO HCIIOB30BaTh OCHOBBI (UIOCO(MCKUX 3HAHMA 1Jis1  (HOpMUPOBAHUS
MupoBo33peHdeckoii nozummn (OK-1).

3nams:

- OCHOBHOE COJICp)KaHUE TJIaBHBIX (MIOCO(PCKUX IIKOJ W HAMPABICHHUH, MPEICTaBUTEICH
ATHX IIKOJI, CBSI3b M pa3indue ux Guiocockux uaeu, cBA3b UCTOPUKO-PHIOCOPCKUX KOHILIETIIHUI ¢
COBpPEMEHHBIMH MPo0IeMaMH HHIUBUIYaTbHON U OOIIECTBEHHOM JKU3HH.

Ymems:

- MOHMMATh W AaHAJIU3UPOBATh MHUPOBO33PEHUYECKHE, COLMAIBHBIE U WHIUBUIYyaJbHBIC
po0JIeMbl COBPEMEHHOM JKU3HHU;

- TPAMOTHO BECTU JUCKYCCHIO, ApTYMEHTUPOBAHO OTCTAMBATh CBOIO MO3HIIMIO TI0 3HAYUMBIM
¢miocopckum mpobiieMaM COBPEMEHHOM JKM3HM, ONHUPAsCh Ha HapaOOTaHHBIA B HUCTOPUHU
¢umocopun Matepuar;

- IPUMEHSATH MOJIy4YeHHbIE PHIOCOPCKUE 3HAHUS K PEIICHUIO TPOPEeCcCHOHATIBHBIX 3a/1au.

Braoemy:

- TIpeACTaBJIeHUAMU O pusocoduu KaKk HayKe W CHCTEME LIEHHOCTEH, ee MeCTe B CHCTEME
TYMaHUTapHOTO 3HAHUS;

- ocHOBaMHU (pri10cOCKOTO MBITTUICHHS;

- KaTeropHajbHbIM allapaToM U3y4aeMOM TUCIUIUINHBL, GUI0COPCKUMU METOIaMU aHATTN3a
pa3MyHbIX Tpo0IeM, HaBbIKaMH (GHIIOCO(CKOM KyIbTYpPHI Ui BBIPAOOTKH CHCTEMHOT'0, LIEJIOCTHOTO
B3TJIS1a HA JEHCTBUTENHFHOCTh U MECTO XUMHUHM M XUMHUYECKOM TEXHOJOTHH B IEJIOCTHON KapTHHE
MUpA.

3. KparTkoe coep:xaHue TMCHUIIUHBI:

Brenenue. duiocodus, ee MpoUCX0XKICHUE U POJIb B 00IIECTBE.

Mooynb 1. OcnosHvie ghunocoghckue wixonol.

Antnunas ¢unocodus (mocoxpatuku, copuctel, Cokpat, Jlemokpur, [lnaron, Apucrorens,
AJUTMHUCTHYECKU-pUMCKas Gpunocodusi). OCHOBHBIC MPOOJIEMBI CPEAHEBEKOBOM (GUI0CO(DUH U ATIOXHU
Boszpoxnenus. @unocodpus Hosoro Bpemenu (XVII — XVIII BB.) Wpeonorus IIpoceemieHwus.
Hewmeukas knaccuueckas ¢unocogus. Pycckas gunocodpus XIX — XX BB. OCHOBBI MapKCHUCTCKON
¢mnocopun. OCHOBHBIEC HANpaBJICHUSI COBPEMEHHON (pritocopu.

Mooyns 2. Qunocoghckue konyenyuu ObIMuUA U NOZHAHUS.

[Ipobnema OwiTusi B uctopuu ¢unocoduu. IloHITHS MaTepHaIbHOTO W HUACAIBHOTO.
OcHoBHBIE (uOoCOPCKUE HAMPABJICHHUS: MaTepUAIM3M H Hacanu3M. [IpuHIMI TI00aIBHOTO
3BOJIIOIIMOHM3MA B COBPEMEHHOW HAYYHON KapTHUHE MHUpA.

Konuenmumn npoctpancTBa 1 BpeMeHHU B UCTOpHUH (pustocopru U HaAyKH.

[Ipoucxoxaenue co3Hanus. Ponp Tpyna B MPOUCXOXKACHUN CO3HaHUA. Wieanuctuueckue u
MaTepHaTUCTUYeCKHe KOoHIenuuu co3Hanus. Co3Hanue u Mo3r. Co3HaTeabHOEe U O€CCO3HATEIBHOE.
Co3Hanue u s13bIK. CO3HAHUE U CAMOCO3HAHUE.



Konuenmumn raoceonoruu B UICTopuu Gpuitocouu: ceHCyaanu3M, pallioHaIN3M, CKETUIIN3M,
ArHOCTUITN3M, KOHIICTIIUS BPOXKICHHBIX HJIEH, anpropu3M. JlnanekTuka mo3HaHus: YyBCTBEHHOE U
parmonansHoe. OCHOBHBIE TEOPUH UCTUHBI.

Mooyns 3. Ilpobremul yenosexa 6 ghunocoguu.

UYenoBek kak mpeamer umocodekoro aHammza B ucropuu unocodpuu. I[IporcxoxaeHue
YyeJioBeKa: MPUPOIHBIE U COLIMAIbHbIE YCIOBUS aHTPOIIOCOLMOTeHe3a. buonornyeckoe 1 coluanbHOe
B yenoBeke. MIHAUBUI, MHAUBUIYaIbHOCTb, TUYHOCTD.

CMmbICcn KWM3HU M TIpelHa3HadeHHe dvenoBeka. JKu3Hb, cMepTh, OeccmepTHe. JIBHKeHUe
HEHACHJIWSA, €ro pojib B COBpeMeHHOM xu3HU. Llenu u nenHoctu. CBo60a BOJIU M OTBETCTBEHHOCTD
TUYHOCTH. HpaBCTBEHHBIE, peUTHO3HBIC, ICTETUYECKUE IICHHOCTH.

Mooy 4. @unocogus ucmopuu u obuecmsa.

Ye0BEK B CHCTEME COLHMAIBHBIX CBs3ed. JIMYHOCTL M Macchl, CBOOOJA U HEOOXOIUMOCTE.
Ounocodust ucropuu: GopMaIMOHHAS U [IUBUIN3AIMOHHAS KOHIICTIIIUHA UCTOPUUYECKOTO Pa3BUTHSL.
[TporpeccucTckue M LMUKIMYECKHE MOJENH pa3BuTuda. ['nmoOanbHbIE MpOOIEMBbI COBPEMEHHOCTH.
Konnenius ycToWuyuBOro pa3BUTHs U CLIEHApUU OYIYyIIETO.

Ob6miectBo u ero cTpykrypa. CoruanbHasi, TOJIUTHYECKAs U AyXoBHas chepbl oOIIecTBa.
Konnenmun rocymapcrBa B uctopuu ¢Gpunocodckoil Meiciu. ['pakiaHnckoe oOIIEeCTBO U MPABOBOE
roCyapCTBO.

Mooy 5. @Qunocogckue npobaemvl Xumuy U XUMUYECKOU MEXHOI0UU.

Hayunoe u BHeHayuHoe 3HaHuWe. CTpPyKTypa HAaydyHOTO 3HAHHS, €r0 METOIbI U (OPMBI.
HayuHble peBononuy 1 CMEHa TUIIOB PAllMOHAIBHOCTH. Hayka B COBpeMEeHHOM MHpE. DTHKA HAYKH
U OTBETCTBEHHOCTH YUYEHOTO.

[IpoGnema cooTHOUIEHUST Haykd M TeXHUKH. CoIMalbHble MOCIEACTBHUS Hay4dHO-
TEXHUUYECKOT0 Mporpecca. ITUYECKUE U SKOJIOTUYECKIE UMIIEPATUBBI Pa3BUTUS HAYKH U TEXHUKH.

MecTo XUMHU B CHCTEME €CTECTBEHHBIX Hayk. OCHOBHas mpoOieMa XMMHM KaK HayKu U
npousBoacTBa. Llenn u 3amaun xumudeckoi TexHonoruu. Crnenndrka XMMUKO-TEXHOJIOTHYECKOTO
3HaHUS: PYHIAMEHTATBFHOE U IPUKIIATHOE, IMITUPUIECKOE U TEOPETHIECKOE.

4. O0beM y4eOHOM JUCHHUIIIMHBI

O0bem
Buabi yueOHoii padoThI B 3aueTHEIX B akazem.
eIMHUTIAX qacax

OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4e0HOMY TJIaHY 5,0 180
KonTaktHas padora (KP): 1,33 48
Jlexumn (Jlek) 0,89 32
JlaGopaTtopHsie padoTs (J1ad) - -

[Tpaktuueckue 3ausatus (113) 0,44 16
CamocrositesabHas padora (CP): 2,67 96
Bua KOHTpOJISA: IK3aMeH 1,0 36




0O0beM

Buabl yueOHol padoThI B 3agerneix | B actpoHOoMm.
eAMHHIIAX gacax

OO0mas TpyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 5,0 135
KonrakTHas pa6ora (KP): 1,33 36
Jlexmmn (Jlek) 0,89 24
JlaGopatopubie pabots (JI1ab) - -

[Mpaktuueckue 3ansatus (I13) 0,44 12
CamocrositesabHas padora (CP): 2,67 72

Buja koHTpOJISI: IK3aMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«HUctopus» (b1.5.03)
1. Heab AUCHUILTUHBI — JOPMUPOBAHUE Y CTYICHTOB KOMIUJIEKCHOTO TIPECTABIICHHUS O POJIU
n MCECTC HCTOPUU B CHUCTCMC T'YMAHUTAPHBIX U COLUAJIBHBIX HAYK, KYJIbBTYPHO-UCTOPHUYCCKOM
cBoeoOpasun Poccun, ee mMecte BO BCEMHUPHO-UCTOPHYECKOM Iporiecce, 00 0COOEHHOCTSAX U
OCHOBHBIX JTamax €€ HCTOPUYECKOr0 pa3BUTHSA; BBEACHHUE CTYJIEHTOB B KPYr HCTOPHUYECKHX
npo0JieM, CBA3aHHBIX ¢ 00JaCThI0 OymyIel mpodecCHOHATbHON AesTETbHOCTH.

2. B pe3yabTare H3y4eHHs JUCHHUILIMHBI CTYIEHT J0JIZKEH:

Ob6manate cneayommmu oowexyrbmyproimu (OK) KoMIeTeHIusIMu:

- CHOCOOHOCTBIO AHAJIM3UPOBATh OCHOBHBIE ATallbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BHUTHs 00IIecTBa Ui POPMUPOBaHUS rpaxaanckoi nosunun (OK-2).

3nams:

- OCHOBHBIE HAIIPaBIICHUS, TPOOIEMBI M METO/Ibl HCTOPUYECKON HAYKH;

- OCHOBHBIE 3Tallbl U KIIIOUEBbIe cOObITHUA McTopuH Poccun n Mupa; 0COOEHHOCTH pa3BUTHUS
POCCHICKOTO TOCYIapCTBA, BBIIAIOIINXCS IeATeNIeld OTEUeCTBEHHOM W BCEOOIEH UCTOPHUH.

Ymems:

- COOTHOCHUTh OOIIME MCTOPUYECKHUE IMPOLECChl M OTHENbHbIE (DAKTHI; BBISBIATH
CYIIECTBEHHBIE YE€PThl UCTOPUUECKUX MPOLIECCOB, SIBICHUI U COOBITHH; aHATU3UPOBATH COLIUATBHO-
3HaYMMBbIE TPOOJIEMBL;

- (hopMyIHPOBATh M APTyMEHTHPOBAHO OTCTAaWBATh COOCTBEHHYIO IMO3UIUIO 110 Pa3IUYHBIM
npobiemMaM UCTOPHUH.

Braoemy:

- IPEJCTABICHUSIMU 00 UCTOPUU KaK HAayKe, €€ MECTE B CUCTEME 'YMaHUTApHOIO 3HAHMS;

- IPEJCTABICHUSMU 00 OCHOBHBIX 3TallaX B UCTOPUU YEIOBEYECTBA U UX XPOHOJIOTUY;

- KaTerOpualbHO-NIOHATUIHBIM aIlllapaToM U3y4aeMOM TUCLUIUINHEI;

- HaBBIKAMH aHAJIN3a HCTOPUYECKUX HCTOYHUKOB.

3. KpaTkoe coep:xaHue JMCHUIINHBI:

Mopyas 1. Hcropusa B cucTeMe CONHATbHO-TYMAHHUTAPHBIX HayK. OCHOBBI
METOJ0JIOTHH HCTOPpHYecKOil HaykH. OCO0CHHOCTH CTAHOBJIECHHMS TIOCYAapCTBEHHOCTH B
Poccun.

Mecto ucropuu B cucteMe Hayk. [Ipeamer ucropuueckoi Hayku. Posib Teopuu B MO3HaHUH
nporwioro. CymHocTs, (GopMbl, GYHKIIMHA UCTOPUYECKOTO 3HaHMs. VICTOUHUKN IO OT€YeCTBEHHOU
UCTOpHUH, uX Kiaccugukanus. Mcropus Poccun — HeoTbeMiieMast 4acTb BCEMUPHON UCTOpUH; o01ee
U 0COOCHHOE B HCTOPHUYECKOM PA3BUTHH.

Hauano poccuiickoil rocynapctBeHHocTH. KueBckas Pycb. OTHOKYIbTYypHBIE M COLIMAIBHO-
MOJIMTUYECKHE MTPOLIECCH] CTAHOBIJIEHUS POCCUICKOI rocyaapcTBeHHOCTH. [IpuHsITHE XprCcTHAHCTBA.

Pycckue 3emmm B XII — nauane XVI BB. OOpazoBanue Poccuiickoro rocymapcrsa, €ro
ucropuueckoe 3HadeHue. Poccus B cepenune XVI — XVII BB.

Monayas 2. Poccniickast umnepusi B XVIII- navyane XX B.

Poccutickoe rocymapctso B XVIII Beke — Beke MoJiepHU3AMKU M TIpocBemeHus. Pedopmbl
[Terpa I kak mepBast MOMBITKA MOJICPHU3AIUH CTpaHbl, e€ ocodernHoctu. Dopmuposanue Poccuiickoit
uMiiepur. OCHOBHBIE HAIPaBJICHUS «EBPOIEU3AIMN» CTPAHBI. DBOJIOLUS COLUUATBHON CTPYKTYPHI
obmectBa. JlanpHeiimee pacupenue rpanun Poccuiickoit umnepuu.



Poccus B XIX cronerun. IlpomsinuienHsiii nepeBopor B EBpone m Poccum: oOmiee u
ocobenHoe. Baxueitmue ycnosus nepexona Poccun k MHIyCTpHaIbHOMY OOIIECTBY — pEILICHHE
KPECTBSIHCKOTO BOIIPOCAa M OTpaHUYEHUE caMmopepxkaBusi. JIMTEIbHOCTh, HENOCIEN0BATEIbHOCTD,
UKIMYHOCTh Tpouecca OypikyasHoro pedopmupoBanus. Ponb cyObeKTHBHOTO (akTopa B
npeononeHnn orcraBanus. Pepopmbl XIX Beka, ux 3HaueHue. OOmecTBeHHbIe IBUKEHUS B XIX
BEKE.

Poccus B mauane XX Beka (1900 — 1917rr.). OcoO€HHOCTH COITMATBHO-IKOHOMHUYECKOTO
pa3Butusa Poccun B Hauane XX Beka. OObeKTUBHAS OTPEOHOCTh HHIYCTPUATIBLHON MOJACPHU3AIIUN
Poccun. CootHomienne nonutudeckux cuil B Poccum B Hauvane XX Beka. Hapacranme kpusuca
camoznepkaBus. IlepBast poccuiickas peBomonus. OOpa3oBaHUE MOTUTHYECKUX —MapTHM.
l'ocynapcrBenHas nyma Hadana XX BeKa Kak IIEpBBIA OIBIT POCCHKMCKOrO IapiaMeHTapu3Ma.
CronsinuHckas arpapHas pedopma. [lepBast MupoBas BoifHa 1 yyactue B Hell Poccun. deBpanbckas
peBoutonust 1917r. 1 KopeHHbIE U3MEHEHUS B IOJUTHYECKOM )KM3HU CTPaHBbI.

Moayasb 3. OT cOBeTCKOro rocyiapcraa k coppemMennoit Poccun.

dopMupoBaHrUE M CYINIHOCTH coBeTckoro crpost (1917-1991rr.). IloaroroBka m mobena
OkTs0pbCcKOTO BOOpY:keHHOTO BoccTanus B [lerporpane. II Beepoccuniickuii che3n COBETOB U €T0
pemieHusl. DKOHOMMYECKass M COLMalbHAs MOJUTHKA OOJbIIEBUKOB. ['paxknaHckass BOWHA H
uHocTpanHast wuHTepBeHuus. Cynpba u 3Hauenume HOIla. VYTBepxkaeHue oxHOMAPTUHHON
nonutudeckor cucrembl. O6pazoBanre CCCP. Ilonutudeckas 6oprba B MapTuH U TOCYIapCTBE.
CCCP B rons! nepBbix msatuwierok (koner 20-x rr. — 30-e rr.). ®opMHupoBaHUE pekUMa JTUYHON
Biactu CranuHa U KOMaHAHO-aIMUHUCTPATUBHON CHCTEMBI yIpaBIeHUS rocyqapcTBoM. BHemiHss
nosmtuka CCCP B 20-30-¢ rr. CCCP Bo BTOpOi#l MupoBoit u Benukoit OTeduecTBEeHHOW BOITHE.
N3MeHeHune COOTHOIIEHUS CUJT B MUPE TTOCJIE BTOPO MUPOBOM BOHBI. Havano «XomoaH0i1 BOMHBDY.
Tpynnoctn miocneBoeHHoro pa3Butusi CCCP.  VYikecToueHHE TMOIUTUYECKOTO peXUMa U
UJE0JI0rN4ecKoro KOHTpouisd. [lonbITkn 0OHOBIEHUS «TOCYJApCTBEHHOTO colpanu3mMay. XX cbe3ll
KIICC u ocyxnaenue kynpta tngHoctu Cranuna. «OTTenenb» B JyXOBHOU chepe. DKOHOMUYECKHE
pedopmel cepenuabl 60-X TO0B, MPUYUHBI X He3aBeplleHHOCTH. HapacTaHne KpU3HCHBIX SIBICHUH
B coBeTcKoM obmectBe B 70-¢ — cepeaune 80-x romoB. Buemnss nonmutuka CCCP B xoHue 60-x
Hauane 80-X IT.. OT pa3psaku K OOOCTPEHHIO MEXIyHapoAHOH oOcTaHoBKHU. «llepecTpoiikay:
CYIIIHOCTb, 11€JIH, 3aJa491, OCHOBHBIE dTarbl, pe3yabrarbl. Pacnag CCCP. O6pa3oBanue CHI'.

CraHOBIIEHHE HOBOM POCCHUHCKON TrocymapcTBeHHOCcTH (¢ 1991- mo Hacrosimiee Bpems).
JIuGepanbHast KOHIIETIUS POCCUUCKUX pedopM: TIepexo K PHIHKY, (POPMHUPOBAHKUE TPAKITAHCKOTO
obmecTBa u mpaBoBOro rocyaapcerpa. «lllokoBas Tepanusy sKoHOMUYECKUX pedopm B Havane 90-x
rogoB. Koncrtutyumss Poccuiickoit ®enepaunn  1993r. MekHalMOHANbHBIE  OTHOLICHMS.
[MonuTHueckue mapTuu u oOIECTBEHHBIE ABMKEHHsI Poccuu Ha coBpeMeHHOM 3tarie. Poccus Ha myTH
MozepHU3auuu. Poccus B cucteMe MUPOBOM SKOHOMUKHU U MEXAYHAPOIHBIX CBSA3CH.

OOm1ast Tpy1I0EMKOCTb JUCUUIUIMHEL: 4 3aueTHbIE eAMHUIBL. M3 HUX aynuTopHast Harpys3ka 48
yacoB (Jiekuii 32 4yaca, MpaKTUIECKUX 3aHATHH — 16 gacoB), camocrositenbHas padora 60 gacos.
dopma OTYETHOCTH — IK3AMEH.



4. O0beM y4eOHOH JUCIHIIMHBI

O0bem
Buabl yueOHol padoThl B 3agerHBIX B akazgem.

eAMHHIIAX gacax
O01mas Tpya10eMKOCTh JUCHUIIHHBI 110 Y4e0HOMY ILUIaHy 4,0 144
KonraktHas pa6ora (KP): 1,3 48
Jlexumu (Jlek) 0,9 32
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (I113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
Pedepar 0,6 20
[TonroroBka K KOHTPOJIBHBIM paboTam 0,3 10
CamocrosTenbHOE U3YyUCHUE PA3IeIIOB TUCIUILITMHBI 0,8 30
Buja xoHTpOJISI: IK3aMeH 1,0 36

O6bem
Buabl yueOHol padoThl B 3agerneix | B actponoMm.

eIMHUIaxX gacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KonraktHas pa6ora (KP): 1,3 36
Jlexmn (Jlek) 0,9 24
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 7,5
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,3 15
CamocTosiTeTbHOE U3YUCHHUE Pa3/IesiOB JUCIUTIIMHBI 0,8 22,5
Buja koHTpoOJISi: IK3aMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«®@u3nyeckas KyabTypa u cnopt» (51.5.04)

1. Heab AMCHMIUIMHBI: OBJIAJICHUE METOHOJOTHUEH HAYYHOrO TO3HaHWS (PU3NIeCKOn
KyIbTYypbl M CIOPTa; CHCTEMOM TMPAKTHUYECKUX YMEHHH U HaBBIKOB, O0ECIEUHMBAIOLINX
COBEPILIECHCTBOBAHUE TCUXO(PU3NUECKUX CIIOCOOHOCTEH; 3HAHUE MCTOPUYECKUX, HAYYHBIX U
Mearorn4eckux OCHOB (PM3NYECKOM KyJIbTYpbI, CIOPTa U 3J0POBOr0 00pa3a *Ku3HU; (GOpMHUPOBAHHE
MOTHUBAIIUOHHO-LIEHHOCTHOTO  OTHOWIEHUS K  (QU3WYECKOW  KyJnbType,  (QU3NYECKOMY
COBEpIICHCTBOBAHUIO U CAMOBOCIIMTAHUIO, YCTAHOBKA Ha 37J0POBbIN 00pa3 KU3HHU.

2. B pe3yJibTate n3yuyeHus JMCUMIJIMHBI CTYEHT J0JI/KEeH:

Ob6nanate cnexyronmmu oomekyabTypHbiMU (OK) KoMIeTeHIusIMHE:

- cocOOHOCTh K cCaMOOpraHu3aIu u camooopasosanuio (OK-7);

- CIIOCOOHOCTbH HMCIIOJIB30BaTh METOJIbI M CPEACTBA (PU3NYECKON KYIbTYpPHI Ul 00ecreueHus
TIOJTHOLIEHHO# colManbHOi 1 npodeccnonansHou nesrenproctd (OK-8);

3namo:

- HAYYHO-TIPAaKTHYECKHUE OCHOBBI (PU3NUECKON KYIbTYpPHI, CIOPTA, TYPH3Ma U 310pOBOTo o0pa3a
KU3HU;

- COIMAJIbHO-OMOJIOrHYECKHE OCHOBBI (PU3NUECKON KYJIBbTYpPHI U CIIOPTA;

- BJIMSIHUE O3JIOPOBHUTENBHBIX CHCTEM (DM3MYECKOTO BOCHUTAHUS HA YKPEIUIEHUE 3/10pOBbS,
npopMIAKTUKY MTPO(HECCHOHAIBHBIX 3a00JIeBaHHI U BPEIHBIX IPUBBIUCK;

- cr1ocoObI KOHTPOJISL M OLIEHKH (PU3MUYECKOTr0 Pa3BUTHS M (PU3MUECKON MOATOTOBICHHOCTH;

- TpaBWIa M CIOCOOBI TUTAHUPOBAHWS WHIVMBUAYAIBHBIX 3aHITUNA pPa3IAIHON IIeNIEBOM
HAIPaBJIEHHOCTH;

- ucTOpUI0 (U3MYECKON KyJIbTYphl U CIOPTAa, UMETh MpPEACTaBICHHE O 3HAYUMBIX
CIIOPTUBHBIX COOBITHAX HE TOJIBKO CBOEH CTPaHbl, HO U MUPOBOTO YPOBHS; BaKHEHIIINE JOCTHKECHUS
B 00J1aCTH CIIOPTA,

- crnoptuBHble Tpamgumuu MXTU-PXTY um. .M. MenaeneeBa, MOMHUTh O MOJBHUTaX
CIIOPTCMEHOB B rojibl Benukoi oreyectBeHHON BOHBI 1941-1945 rr.

Ymemn:

- CAaMOCTOATEJIBHO 3aHUMAThCS (pU3MUECcKOr KyIbTYPOH B CIOPTOM;

- OCYILIECTBIISITh CAMOKOHTPOJIb 32 COCTOSIHHEM CBOETO OpraHu3Ma M coOJIoAaTh MpaBHiia
TUTUEHBI M TEXHUKU 0€30IacHOCTH;

- MO0UPATh WHANBUAYAIBHBIE KOMILJIEKCHI MO 03JJOPOBUTENBHON U (PU3NYECKOU KYIBTYpE,
10 Pa3JInNYHbIM BUAM CIIOPTA;

- OCYIIECTBISTH TBOPYECKOE COTPYJHUYECTBO B KOJUJICKTUBHBIX (opmax 3aHATHIA
($u3nUeCcKOil KyIbTypOi.

Braoemy:

- CpencTBaMH M METOJaMH YKpEIUIEHUS WHAMBHUAYAJIbHOTO 370pOBbs, (PU3MUECKOro
CaMOCOBEPILICHCTBOBAHUS;

- JIOJDKHBIM YPOBHEM (PU3WYECKOM MOJATrOTOBIEHHOCTH, HEOOXOIUMBIM ISl KAYECTBEHHOIO
YCBOEHHUS MPOGeCCHOHATBHBIX YMEHUN U HaBBIKOB B Mpoliecce 00y4eHus B By3e, JUIsl 00ecreueHUs
MOJTHOIICHHON COLMaIbHOW W TMPOo(hecCHOHANBLHOW NeATeIhbHOCTH TOCIe OKOHYAaHHS Yy4eOHOTO
3aBEJCHUS.



3. Kparkoe coaep:kaHue IMCHUILIHHBI:

JucuumuimHa (Moaynn) mo «DPu3ndeckol KyJabType M CIOpPTY» pealu3yloTcs B PaMKax
6a3oBoil wactu bnoka 1 «JlucuumuiuHel (MOZYNH)» TpOrpaMMbl OakanaBpuara B oObeme 72
aKaJeMUYCCKHUX YacoB (2 3a4eTHBIC CAUHUIIBI) IPH OUHOU (hopme 0OYUeHUsL.

[Iporpamma paccuntTaHa Ha H3y4eHHE TUCIUIUIMHBI B TEUEHUE IBYX cemecTpoB (1-ro u 6-ro),
IPENoNaraeT, 4To 00y4Jarouecs UMEIT TEOPETHUECKYIO U TPAKTHYECKYIO NOATOTOBKY B 001acTH
«Pusnyeckas KyJbTypa U CIOPT».

Pa3zgennl nucHMIIMHLI M BUABI 3aHATHH

Monayn| HazBanue monyns Bcero Yacos
ek MII3  [IIPIT KP
1. IIpenmer «®usmnueckas KynpTypa u 18 2 6 9 1
criopt». Mctopuss ®KuC
2 OcHoOBBI 3710poBOTO OOpa3a ku3HW 18 2 6 9 1
(30X)
3 Buonornyeckue oCHOBBI (PU3UUECKOM 18 2 6 9 1

KYJIBTYpBI U CIIOPTa

4 [IpodeccuonanbHO-NpUKIaIHASL 18 2 6 9 1
du3nyeckas KyapTypa u CriopT

cero 4acoB 72 8 24 36 4

Ka:knbiii MoayJib IporpaMMbl HMeeT CTPYKTYPY:

- IEKLUU WM TEOPETUUECKHM pa3en;

- TIPAKTUYECKUMA pa3jiell, COCTOUT U3: METOAUKO-TIpakTudecKkux 3ansaTuil (MII3) u yuebno-
TPEHUPOBOYHBIX 3aHATUH (ITpodeccCHOHATBHO-TIPUKIIa Has Gu3nuecKkas moaroroska, [1I1PIT);

- KOHTpoJabHBIN pazzaen (KP).

Teopernueckuii paszgea (opMupyer cuCTEMY HAyYHO-TIPAKTHYECKUX M CIICIUAIBHBIX
3HAaHUH, HEOOXOAUMBIX Ul TOHUMAHUS IPUPOIHBIX U COLUAIBHBIX MTPOIECCOB (DYHKITMOHUPOBAHHS
busznyeckoil KynbTyphl oOOIIeCTBA W JUYHOCTH, YMEHHS HX aJanTUBHOTO TBOPYECKOTO
UCIOJIb30BaHUsL ISl JINYHOCTHOTO M MPOGECCHOHAIBHOTO Pa3BUTHSI, CAMOCOBEPUICHCTBOBAHMS,
OpraHu3aIy 3J0pOBOro oOpa3a JKW3HW TPU BBINOJTHEHUU YYeOHOH, NPOdEeCcCHOHATHHOU |
COLIMOKYJIBTYPHOH 1€ATEIbHOCTH.

MeToanko-IpaKTHYECKHE 3aHATHSA TPEAYCMATPUBAIOT OCBOGHHUE OCHOBHBIX METOAOB U
croco0oB (GOpMHPOBaHUS YUEOHBIX, MPOPECCHOHATBHBIX M JKU3HEHHBIX YMEHHH U HABBIKOB
cpeacTBaMu (U3NUECKOI KYIbTYpHI U CIIOpTA.

Ha MeToIuKo-TIpakTHYECKUX 3aHATHSX YAESIeTCs BHUMaHUE:

- OCHOBHBIM Mpo0JIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIUSHUIO (U3UYECKUX YIpaXHEHUH Ha (GOpMHpOBaHUE MPOPECCHOHAIBHBIX KAaYECTB
OyIylLIero crenuanucTa U JMYHOCTH 3aHUMAIOILErocs;

- BO3JICHCTBUIO CpeACTB (PM3MUECKOTO BOCITUTAHHSI HA OCHOBHbBIE (PU3NOJIOTHUECKIE CUCTEMBI
Y 3BEHbSI ONIOPHO-JBUTATEIHHOTO allllapaTra 3aHUMalOIIErocs;

- BOIpPOCaM MPOBEJECHHUs] COPEBHOBAHUH (IIpaBHJia COPEBHOBAHUM, CUCTEMa PO3BITPHIIIEH,
orpenesnieHue noodeauTesnei, 000pya0BaHUE U UHBEHTAPD).

IIpodeccuoHanbHO-NPUKIAAHAA MOArOTOBKA TPOBOAMTCA C y4deToM Oyxaymei
npodeCCHOHATILHOM 1eATENFHOCTH CTYICHTA.



Y4eOHO-TpEeHUPOBOUYHBIE 3aHATHS OA3UPYIOTCS HA MIMPOKOM HUCIOIB30BAHUU TEOPETUYECKUX
3HAaHUU U METOJIMYECKUX YMEHUI, Ha MPUMEHEHUH Pa3HOOOPA3HBIX CPEACTB (PU3NUECKON KYIbTYPHI,
CIOPTHUBHOM U MPO(eCcCHOHATBHO-TIPUKIATHON (PU3UUECKOM MOTOTOBKH CTYICHTOB.

KonTpoabublii pazaen. KpurepueMm ycnemHocTd 0CBOSHHs y4eOHOTO MaTepHaia sBIsSeTCs
OLICHKa TMPENoJaBaTessi, YUUTBHIBAIOLIAS pe2yIsapHOCMb NOceujenus 00a3amenbhblX Y4eOHblX
3aHAmMuUL, 3HAHAW TEOPETUYECKOTO pa3Jiesia IPOrpaMMBbl U BBIIIOJIHEHUE YCTAHOBIICHHBIX HA TaHHBIN
CEMECTP KOHTPOJIbHBIX TECTOB 00IIel (U3NYECKON U TEOPETUUECKON MOArOTOBKHU AJI OTJEIbHBIX
rpynn pa3auyHOM CIOPTUBHOM HampaBieHHOCTH. KP BXOIUT B MpakTHYECKUE 3aHATHS.

4. O0beM y4eOHOH JUCIHIIMHBI

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eAMHHIIAX Jacax
OO01mast TPyA0eMKOCTh TUCHUTIMHBI 110 Y4e0HOMY TJIAaHY 2,0 72
KonrakTHas pa6ora (KP): 2,0 72
Jlexiuu (JIek) 0,22 8
JlaGopatopubie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 1,78 64
CamocrositenbHas padora (CP): - -
Bua konTpoJs: 3auer - -
B ToM umciie mo cemecTpam:
1 cemecTp
OO6masi TpyA10eMKOCTh JUCIHILJIMHBI B ceMecTpe 1,0 36
KonraktHas pa6ora (KP): 1,0 36
Jlexumn (Jlek) 0,11 4
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,89 32
CamocrositenbHas padora (CP): - -
Bua konTpoJs: 3auer - -
6 cemecTp
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 1,0 36
KonTaktHas padora (KP): 1,0 36
Jlexumn (Jlek) 0,11 4
JlaGopaTtopHbie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,89 32
CamocrositesbHas padora (CP): - -
Bua koHTpoJa: 3auer - -




Buabl yueOHol padoThI

0O0beM

B 3aueTHBIX

B actponom.

eAMHHIIAX gacax
OO0mas TpyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 2,0 54
KonraktHas pa6ora (KP): 2,0 54
Jlexmmn (Jlek) 0,22 6
JlaGopatopubie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 1,78 48
CamocrositenbHas paoora (CP): - -
Bua konTpoJs: 3auer - -
B ToM umciie mo cemecTpam:
1 cemecTp
O01mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 1,0 27
KonrakTHas pa6ora (KP): 1,0 27
Jlexmn (Jlek) 0,11 3
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): - -
Bua konTpoJs: 3auer - -
6 cemecTp

O0mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 1,0 27
KonrakThas pa6ora (KP): 1,0 27
Jlexumm (Jlek) 0,11 3
JlaGopaTtopHsie padoTs (J1ab) - -
[Tpaktuueckue 3ausatus (113) 0,89 24

CamocrositesbHas padora (CP):

Bua koHTpoJ: 3auer




AHHOTAIUA Y4eOHOH MPOrpaMMbl U CIIUTIIUHbI
«Maremaruka» (b1.5.05)

1. Heab auCHMIJIMHBI — (QOPMHUPOBAHUE Y CTYACHTOB CHCTEMBI OCHOBHBIX MOHSITHH,
UCTIONIE3YEMBIX JIJISl TIOCTPOCHUSI BaXXHEHIIINX MAaTEMaTUYECKUX MOJENCH, U YMEHUS HCIOJIb30BaTh
MaTeMaTHYeCKUEe METOJIbI [T OTMCAHUS Pa3IMYHbBIX IPOIIECCOB.

2. B pe3yJbTare n3yueHus JMCUMIJIMHBI CTYEHT J0JI/KEeH:

Ob6nanare cneayromumu oowenpopeccuonarvuvimu (OITK) kommeTeHIUsIMHU:

- CIOCOOHOCTBHIO W TOTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHIUTHH B TipodeccuonanbHoil nestensaoct (OITK-1).

3nams:

- OCHOBBI JU(M(EepPEHIUATFHOTO W WHTETPaJbHOTO HMCYHCICHUS, Iu((depeHInalIbHbIX
YpaBHEHUN;

- MaTeMaTU4YeCKHe TECOPHUH M METOJbl, JIe)KALIHEe B OCHOBE IOCTPOCHHUS MATEeMaTHYECKHUX
MOJICIEH;

- OCHOBBI IPUMEHEHUSI MaTEMaTHYECKUX MOJIENIEed U METO/IOB.

Ymems:

- BBIOMpPATh MaTEMAaTUYECKHUE METOIbl, IPUTOIHBIE JUIS PEIIeHUs] KOHKPETHON 3a/1auH;

- WCIOJIb30BaTh MAaTEeMATHUYECKUE TOHSATHS, METOABl M MOJETHU IS ONMHCAHUS Pa3IHYHbIX
IIPOLIECCOB;

- BBISIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, JIEXKAIUE B OCHOBE KOHKPETHBIX MPOIIECCOB;

- UCTIOJIH30BAaTh OCHOBHBIE METO/Ibl CTATUCTHYECKONW 00paOOTKU JAHHBIX;

- IPUMEHATh MaTeMaTUYECKUE 3HAHUS Ha MEXAUCIUILTUHAPHOM YPOBHE.

Braoemy:

- OCHOBaMHU (yHJaMEHTAJIbHbIX MaTeMAaTUYECKUX TEOpUH M HaBBIKAMHU HCIIOJIb30BAHUS
MaTeMaTHYeCKOro anmnapara;

- METOJIJaMHU CTaTUCTUYECKON 00pabOTKH MH(OpMaIUH.

3. KpaTkoe coep:kaHue IMCHUIIUHBI:

1 CEMECTP

Beenenue.

[Ipenmer u metonsl MaremaTuku. OmnucaHWe OCHOBHBIX pasnenoB kypca. [IpaBuna u
TpeOOBaHUS IPU U3YUEHUH Kypca.

JIeMeHTBhI aJIredpbl.

UwucnoBble MHOXeCTBA, KoMmIuiekcHbIe uncna. Onpenenutenu |l u 1l mopsakos. BekTopsr:
OCHOBHBIE MOHSTHSI, CKaJSIPHOE, BEKTOPHOE U CMEIIaHHOE MTPOU3BEICHNS BEKTOPOB. AHATUTHYECKAS
reoMeTpusl: mpsiMasi Ha MIOCKOCcTH, kpuBble |l mopsmka. Marpuipbl: NeHCTBUS HAll MaTpUIlAMHU,
NpHUBEICHNE K CTyleHYaToMy BUAY U Buay ['aycca. Panr marpuisl. O6paTHas marpuna. Teopema
Kponekepa-Kanennu. Pemenue cucteMm TuHEHHBIX anredOpanueckux ypaBHeHHH. CoOCTBEHHBIE
4uclia ¥ BeKTopbl. KBagpaTuansie GopmblL.

®yuxkuus ogHoil nepemennoi. lpexesa pynkuuu. HempepbIBHOCTH (PYHKIIHU.

Oynknua. Crnocoo6sl 3amanust ¢yHkiuu. llpemen ¢ynkmuu B Touke. OIHOCTOPOHHHWE
npenaensl. [Ipeaensr Ha 6eckoHedyHOCTH. beckoHeUHO Mable B OeCKOHEYHO OoJbine (YHKIIHH, UX
CBOICTBa M B3anMHas CcBA3b. CBoMcTBa mpenenoB. [lepBolii 1 BTOPOMl 3aMedaTesibHbIE MPEAEIbI.
HenpepbiBHOCTS (YHKIIMM B TOYKE M Ha NpoMexyTke. CBOHCTBa (DYHKIMH, HENpEephIBHBIX Ha
oTpe3kax. Touku pa3pbiBa QyHKIIMHM U UX KIacCU(PUKAIHSL.

JAudpdepennnaibHoe ucUHCAeHHe (PYHKIMU OHO NTepeMEeHHOM.



[IponsBognass (QyHKIMH, €€ TeoOMEeTPUYEeCKud W MexaHuwdeckuid cmbict. [IpaBuia
muddepennpoBanus. Tabnuua OCHOBHBIX Npou3BOIHBIX. Juddepenumman ¢yaxnoum, ero
NPUMEHEHHS K TPUOIMKEHHBIM BhIUMCIeHUsIM. THBapuaHTHOCTH (hopMbI iepBoro auddepennnana.
[IpousBonnas cnoxxHoit ¢GyHKuuU. duddepeHunrpyeMocTs QYHKIUHU: ONpeAeseHHe, TEOpeMbl O
cBsi3u AU PepeHInPYEMOCTH ¢ HEPEPHIBHOCTHIO U C CYILIECTBOBAHUEM NMPOU3BOAHON. OCHOBHBIE
teopembl muddeperuanpHoro ucuucienus: Pomnsa, Jlarpamka, Kommu. IlpaBunmo Jlomuramns
(packpbeiTHe HeompeneneHHocTel). [IpousBoaHBIe BBICIIUX TOPSAKOB. JIOKAIBHBIA 3KCTPEMYM
¢byukun. Heo6xoaumbie U TocTaTouHble ycaoBHs skcTpemyMa. [IpaBuiio nccnenoBanus GyHKIUN
Ha MOHOTOHHOCTb M 3KCTpeMyM. [Ipr3Haku BHITYKJIOCTH ¥ BOTHYTOCTH (pyHKIMU. Touku neperuda.
HeoGxonumoe u jocraroyHoe ycinoBHs mepernda. ACUMNOTOTHl (DYHKIIMHM, UX BUABI U CHOCOOBI
HaxoxaeHus. O01mas cxemMa uccieoBaHus (PYHKIIHA, TOCTPOCHUE UX TPaUKOB.

HNHaTerpajabHoe ucuncieHue GyHKIMU OHOM NepeMeHHOI.

[TepBoobpasnas Gpynkums. HeompeneneHHbI HHTErpai v ero cBoicTBa. Tabauia OCHOBHBIX
MHTErpaJIoB. MeTOoIbl MHTETPUPOBAHMS: HEMOCPEICTBEHHOE HWHTEIPUPOBAHUE, MHTETPUPOBAHHUE
MOJICTAHOBKOM, HWHTETPUPOBAHUE TIO 4YacTsIM. VIHTEerpupoBaHHME pAIMOHAIBHBIX JApOOEH.
HNHTerpupoBanne HEKOTOPHIX UPPAIMOHAIBHBIX  TPUTOHOMETpUYeCKuX GyHKImi. OnpeneneHHbII
MHTETrpaJj, ero reoMeTpuueckuii cmpici. CBoiCcTBa onpeneneHHoro narerpaina. ®opmyna Herotona-
Jleiibnuna. Teopema o cpenHeM 3HAUYCHUH. 3aMEHA NMEPEMEHHON M MHTErPHUPOBAHUE MO YacTAM B
OIpeeIEHHOM HuHTerpase. [IpuinoxkeHus OnpeneNeHHOro MHTEerpajga K BBIUMCICHMIO IIOLIAAEH
wiockux Quryp. [loHATHE HECOOCTBEHHBIX HMHTErPAJIOB: OIPENEICHUs, CBONCTBA, METOJbI
BBIUMCIICHMSL.

2 CEMECTP

Anddepennuanbuoe ucyucieHue (YHKIHHA HECKOJbKHX INepPeMEHHBbIX. JJIeMEHTbI
TEOPHUH IO0JIs.

OyHKIIMA JBYX M 0OOJjiee TEPEeMEHHBIX: OIpECNICHHe, 00JacTh OINpeeNeHHs, 00JacTh
M3MEHEHHs, TeOMeTpHUecKas HHTepIpeTanus, TuHIUN ypoBHs. [Ipenen ¢pyHkuuu B Touke. YacTHbie
NpOM3BOJHBIE (HAa mpumepe (QYHKIMM JBYX MepeMeHHbIX). JuddepennupyemMocts ¢GyHKIUN
HECKOJIbKUX TepeMeHHBIX. JlocTarounsle ycnoBus auddepenunpyemoctu. [lonHas nmpousBogHas.
[IpousBonnas cnoxHod ¢yukuuu. [lomueii nuddepennman. VHBapHAHTHOCTH  IOJIHOTO
muddepeHnmana. AHAIUTHYECKUH TpuU3HaK mosnHoro nuddepenuunana. uddepennupoBanue
(GyHKIIMM OJHOM M NBYX NEPEMEHHBIX, 3a/JaHHON HesBHO. YacTHble NPOM3BOAHBIC U TIOJHBIE
muddepeHManbl BBHICIIMX THOPSAKOB. TeopeMa O paBEHCTBE CMEIIAHHBIX IMPOU3BOIHBIX (IS
GyHKIMH IBYX TTepEMEHHBIX ). JIOKaIbHBIE SKCTPeMYMbl (YHKIIMH JBYX MEPEMEHHBIX: HEOOX0UMOE
M J0CTaTOYHOE YCIIOBUS SKCTpeMyMa. YCIOBHBIA JKCTpeMyM (MeToj MHOuTenen Jlarpanika).
Haubosnbiiee n HauMeHbIee 3HaYeHUE (PYHKIIUHU B 3aMKHYTOH 00s1acTH. OCHOBHBIE TOHATHUS TEOPHH
nosis. CkanspHoe nosie. IToBepxHocTy n muHuK ypoBHs. [Ipon3BogHas no HanpasieHuto. ['paguent
CKaJISIPHOT'O TOJISl ¥ €ro cBoMcTBa. BexkropHoe none. JluBeprenuus nomis. Potop nons. Cea3b MeXIy
IPaJUEHTOM U IPOU3BOAHOM IO HAIIPABIICHUIO.

KpaTrHble uHTErpajibl.

JIBOWHOW WHTErpayl: OINpeleeHHe, T€OMETPUYECKUM CMBICHI, CBOMCTBa. Bbruucienue
JIBOMHOTO HWHTErpajga B JIEKapTOBOM W MOJsApHOM cuctemax koopauHaT Muterpan Ilyaccona.
TpoitHOM HHTErpaj: OnpeaeiaeHue, reOMETPUUYECKU CMBICI, CBOWCTBA. BhIuncieHue TpPOHHOIO
uHTerpana. [Ipunoxenus qBOMHOTO U TPOMHOTO UHTErPAJIOB.

KpuBosnHeiiHble 1 TOBEPXHOCTHbIC HHTErPAJIBI.

KpuBonuHelHbIi HHTErpall 0 KOOpAUHATAM: ONpe/ieIeHne, CBOICTBa, BrIYKcIeHue. Pabora
B cwioBoM mnone. dopmyna I'puna. KpuBonmHelHblE HMHTErpajbl, HE 3aBUCALIME OT NYTH



uHTerpupoBanus. [loTeHuuaneHas QyHKUMs, NOTEeHUUanbHOE mose. [loHATHE MOBEPXHOCTHOIO
unTerpana. Ilorok BexkTopa uepe3 moBepxHocTh. Teopema I'aycca-Octporpanckoro. ®opmyiia
Crokca.

3 CEMECTP

JAu¢pdepennnaibHbie ypaBHEHH NIEPBOro MOPsAIKA.

JuddepeHunanbable  ypaBHEHHUA: TMOPSIOK, pEUIeHHe, TeopeMa CYIIECTBOBAHUS H
€UHCTBEHHOCTH pemenusa. 3agada Komm. YpaBHeHMS € pa3fgessilOUMMUCA TEPEMEHHBIMH.
Onnopoxansie nuddepeHmanpabie ypaBHeHus. JInnenbie nuddepeHimaibabpie ypaBHEHUS IIEPBOTO
nopsiika. YpaBHEHUS B TTOJHBIX auddeperimanax. UHTerpupyronmii MHOKHUTEIb.

JAu¢pdepennnaibHbie YypaBHEHHs BTOPOro ¥ N-ro nopsiaka.

JuddepeHnnansabie YpaBHEHHsSI BTOPOTO TMOPSJIKA, TOMYCKAIOIINE MOHWKCHHE MOPSIKA.
Jlunetinsle auddepeHnnanbHple ypaBHEHHsT BTOporo mopsiaka. CoiictBa pemienuid. Jluneitnas
He3aBUCUMOCTh (yHKIuH. Onpenenurens Bponckoro. CTpykTypa OOIIEro pemieHus JTUHEHHOTo
muddepeHManbHble  ypaBHEHUS BTOporo mnopsaka. @DyHaaMeHTanbHash cHUCTEMa PpPEHICHHI.
Jluneitble omHOpoaHBIe AU(QEepeHLnaIbHble YpPaBHEHHS BTOPOrO MOPSAAKAa C MOCTOSHHBIMH
kod(ddurmentTamMu: mocTpoeHue oodmero pemeHus. Meron Ounepa. JIuHeWHBIE HEOTHOPOIHBIC
nuddepeHraibHbIe YPaBHEHUSI BTOPOTO TMOPSAKA C MOCTOSSHHBIMU Kodddummentamu. Odmee u
YaCTHOE pENICHHUs] HEOMHOPOAHBIX ypaBHeHWH. JluneitHwvie nuddepeHnmanbaple ypaBHEHHS N-
TOINOpSiAKA: CBOWCTBA pEIIEHUI, TEOpeMbl O CTPYKType OOILEro peuieHHus, METOJ| Bapualiu
MOCTOSHHBIX. JIuHelHble audQepeHnnanbable ypaBHEHUST N-TO TMOpAAKa C MOCTOSHHBIMU
KodduImeHTaMu. AJTOPUTM MTOCTPOCHHSI OOIIEro PEeIIeHUS.

Cucremsl 1uddepeHHAIbHBIX YPABHEHUI.

Cucremsl auddepeHnnanbHbIX YpaBHEHUH TIEPBOrO IMOpPsAKA: OOIIME TOHSTHS, Teopema
CYILIIECTBOBAHMS M €IUHCTBEHHOCTU 00IIero peuieHus. CucreMsl JIMHEHHBIX IUddepeHInanibHbIX
YpPaBHEHUH TMEPBOr0 IMOPSAKA: HHTETPUPOBAHUE METOAOM HCKIIOUYEHHs. CHCTEMBI JIMHEMHBIX
nudepeHIMaIbHBIX YPaBHEHUHM TEPBOTO TOPSJIKA: CBOMCTBA PEIICHUN, TEOPEMBI O CTPYKTYpE
o0mmiero pemeHusi, METOJ BapHallMM TOCTOSHHBIX. CHCTEMBI JUHEHHBIX OIHOPOJHBIX H
HEOJTHOPOAHBIX Nu(DPepeHIInaANbHBIX YPaBHEHUIH C MOCTOSHHBIMH KO3(PPUIMEHTAMH. DIIEMEHTHI
TEOPUHU YCTOMUMBOCTH. METO/IbI YUCIIEHHOTO perieHus TuddepeHIINaTbHbIX YpaBHEHUH.

Yucii0Bble 1 QYHKUHMOHANbHBIE PABLI.

UucnoBble psJibl: OCHOBHBIE IMOHSATHUS, CBOMCTBA CXOAAIIUXCS PSA0B, HEOOXOAUMBIHN MPU3HAK
cxogumoctu. [apmonmveckuit  psg. Paner  upuxie. [lpusHaku cpaBHEHUsT pAOB €
NMoJIOXKUTENbHBIME wieHaMmH. [lpusnak JlamamOGepa. VHTerpadbHBIH M paguKaJbHBIA TPHU3HAKH
Kommu. 3nakouepenyrommecs: psanbl: npu3Hak JleiiOHuia. 3HAKONEPEMEHHBIC PSABL: TOHATHUS
a0COTFOTHOW U YCIIOBHOM CXOJIMMOCTH, MIPU3HAK a0COTIOTHON CXOAUMOCTH, CBOMCTBA aOCONIOTHO U
YCIIOBHO CXOJSLIUXCS PS/IOB.

OYHKIMOHATBHBIE PSIbI: OCHOBHBIC MOHSTHS, 00JacTh cXxoauMocTd. CTEreHHBIC PSIbL:
panuyc, uHTepBai, ob6macTb cxoxumocTH. CBoiicTBa CTemeHHBIX psnoB. Psapl Teiinopa wu
MakJsopeHa: CBOMCTBA, YCJIOBUE CXOJAUMOCTH PsAa K UCXOAHON (PYHKIIMH, OCHOBHBIE PA3JIOKEHHUS.
Paznoxenune ¢hyHkuuu B psg MakiiopeHa ¢ TOMOIIBI0 OCHOBHBIX pasiiodkeHui. [J1aBHOE 3HAUYCHHE
byakuun. DxBuBajgeHTHbIC QyHKIMU. [Ipumenenue psgos Teiopa 1 MakiopeHa 151 BEIYHCIICHUS
MIPE/EIIOB.

3aki0ueHue.

Hcnonbs3oBanne MaTeMaTHUYE€CKUX METOJIOB B MTPAKTUUYECKON JESATEILHOCTH.

4. O0beM y4eOHOM JUCHHUIINHBI



0O0beM

Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eAMHHIIAX Jacax
O01mas Tpya10eMKOCTh IUCHUILIHHBI 110 Y4eO0HOMY TLUIaHY 15,0 540
KonrakTHas pa6ora (KP): 5,33 192
Jlexiuu (JIek) 2,67 96
JlaGopatopubie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 2,66 96
CamocrositesabHas padora (CP): 7,67 276
Buja koHTpOJISI: IK3aMeH 2,0 72
B ToM umciie mo cemecTpam:

1 cemecTp
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 5,0 180
KonrakTHas pa6ora (KP): 1,78 64
Jlexmn (Jlek) 0,89 32
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,88 32
CamocrosTeasHnasi padora (CP): 2,23 80
Buja xoHTpOJISI: IK3aMeH 1,0 36

2 cemecTp
O0mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 4,0 144
KonrakThas pa6ora (KP): 1,78 64
Jlexumm (Jlek) 0,89 32
JlaGopaTtopHsie padoTs (J1ab) - -
[Tpaktuueckue 3ausatus (113) 0,88 32
CamocrosTeasHnasi padora (CP): 2,23 80
Bua koHTpoJ: 3auer - -

3 cemecTp
OO6masi TpyA0eMKOCTh TUCIHILJIMHBI B ceMecTpe 6,0 216
KonraktHas pa6ora (KP): 1,78 64
Jlexmmn (Jlek) 0,89 32
JlaGopatopusbie padots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,88 32
CamocrositesabHas padora (CP): 3,22 116
Buja koHTpOJISI: IK3aMeH 1,0 36




O0bem
Buabl yueOHol padoThI B 3agerneix | B actponoMm.
eIMHUIAX Jacax
O01mas Tpya10eMKOCTh IUCHUILIHHBI 110 Y4eO0HOMY TLUIaHY 15,0 405
KonraktHas pa6ora (KP): 5,33 144
Jlexuu (Jlek) 2,67 72
JlaGopatopubie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 2,66 72
CamocrositesabHas padora (CP): 7,67 207
Buja koHTpOJISI: IK3aMeH 2,0 54
B ToM umciie mo cemecTpam:

1 cemecTp
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 5,0 135
KonrakTHas pa6ora (KP): 1,78 48
Jlexmn (Jlek) 0,89 24
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,88 24
CamocrosTeasHnasi padora (CP): 2,23 60
Buja xoHTpOJISI: IK3aMeH 1,0 27

2 cemecTp
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 4,0 108
KonrakThas pa6ora (KP): 1,78 48
Jlexumm (Jlek) 0,89 24
JlaGopaTtopHsie padoTs (J1ab) - -
[Tpaktuueckue 3ausatus (113) 0,88 24
CamocrosTeasHnasi padora (CP): 2,23 60
Bua koHTpoJ: 3auer - -

3 cemecTp
OO6masi TpyA0eMKOCTh TUCIHILJIMHBI B ceMecTpe 6,0 162
KonraktHas pa6ora (KP): 1,78 48
Jlexmmn (Jlek) 0,89 24
JlaGopatopusbie padots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,88 24
CamocrositesabHas padora (CP): 3,22 87
Buja xkoHTpOJISI: IK3aMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«HAudpopmaruka» (b1.5.06)
1. 1. Heab AuCOMIUIMHBI — (OpPMHpPOBAHUE Yy CTYAECHTOB CHCTEMbl OCHOBHBIX TOHSATHUH,
HCIIOJIB3YCMbIX JIA TOCTPOCHUA BaXHEUINNX MaTeMaTHYECKHUX MOI[GHeﬁ, H YMCHUA
HCIIOJIB30BATh MATCMATHYCCKUC MCTOABI AJId OMMUCAHUSA PA3JIMYHBIX IMIPOLCCCOB.

2. B pesyabTare H3y4YeHHs JUCHMUILIMHBI CTYICHT 10JIZKEH:

Ob6manate cneayommmu oowenpogeccuonanrvuvimu (OITK) kommeTeHIUsIMHU:

- BJIQZICHUEM IIOHUMAaHMsI CYIIHOCTH U 3HAYeHMsI MH(OpMalUK B Pa3BUTHU COBPEMEHHOIO
UH(POPMALIMOHHOTO O0IIeCTBA, OCO3HAHUS ONMACHOCTH U YrpO3bl, BO3HUKAIOIIUX B 3TOM IPOLECCE,
CHOCOOHOCTBIO COOJIIOIaTh OCHOBHBIE TpeOOBaHUS MH(POPMALIMOHHON 0€30MacHOCTH, B TOM YHCIIE
3alUThl rocynapcrBeHHon Tainbl (OITK-4);

- BJIAJICHUEM OCHOBHBIMH METOJaMH, CIIOCOOaMU M CpeICTBAMM MOJNYYCHHs, XpaHCHUS,
nepepaboTKH MH(POPMALMU, HAaBbIKAMHU PAa0OThI C KOMIBIOTEPOM KaK CpPEJCTBOM YIPaBJICHHUS
undopmanueit (OITK-5).

3namo:

- CBOMCTBa MH(OPMAIUH, CTIOCOOBI €€ XpaHESHHS U 00pabOTKH;

- CTPYKTYPY, IPUHIMIIBI paOOThI U OCHOBHBIE BO3MOKHOCTH DBM;

- TOIIOJIOTUIO U apXUTEKTYPY BBIYMCIUTEIBHBIX CETEH;

- IPUHIIUIIBI aIpecaliy 110J1b30BaTeNel, KOMIIBIOTEPOB U pecypcoB B ceTu HTepHeT;

- pa3nu4ath U pacmupoBsiBath IP — agpec, ToMeHHOE UM KOMIIBIOTEPA;

- a TaKkKe BIAJETh HABbIKAMU CaMOCTOSTEIIBHOTO pELICHMs 3ajJad Ha KOMIIBIOTEpE,
BKJTFOYAIOITME TTOCTAHOBKY 3a7a4d, pa3pa0d0TKy aJlrOPUTMa U OIIEHKY eT0 3(h()EKTUBHOCTH;

- CTPYKTYPY, IPHHITUIIBI pAa0OTH 1 OCHOBHBIE BO3MOXKHOCTH DOBM;

- OCHOBHBIE THIIbI AITOPUTMOB, SI3bIKH IPOrPaMMHUPOBAHUS;

- CTaHJIapTHBIE IPOrpaMMHBIe 00ecIIeYeHHs CBOEH MPOPECCHOHATIBHOM e TENbHOCTH;

- QJITOPUTMBI PEILLICHUs HEJIMHEUHBIX YPABHEHUN;

- aJITOPUTMbI OJJTHOMEPHON ONTUMHU3ALIHH.

Ymemu:

- IMCaTh U OTJIAXKMUBATh porpamMMbl Ha VBA 1o pazpaboTanHBIM allropuT™Mam;

- IPUMEHATh METO/Ibl MATEMAaTHUECKOW CTATUCTUKY JUIsl pEILICHHs] KOHKPETHBIX 3a/1a4;

- MWCIOJB30BaTh IAKEThl MPHUKIAJHBIX MpPOrpaMM IpU JAajdbHEWIIEM OOy4eHUU U
IPAaKTUYECKOH eATEIbHOCTH.

Braoemy:

- HaBBIKAMU CaMOCTOSITEILHOTO PEIICHUS 3a/1a4 Ha KOMIIBIOTEPE, BKIIIOYAIOLINE IOCTAHOBKY
3aJaud, pa3pabdOTKy alropuTMa M OLEHKY ero 3((eKTUBHOCTH METOJaMH MaTeMaTHYeCKOU
CTaTUCTHKH JI1 00pabOTKU HKCIIEPUMEHTA;

- METO/IaMHU PeaIM3alluy AITOPUTMOB Ha KOMITIBIOTEpaAX.

3. Kparkoe coaep:kaHue IMCHUILINHBI:

3.1 ApxuTeKTypa KOMITBIOTEPOB i KOMITBIOTEPHBIX CETCH:

- MCTOpUS Pa3BUTHs BBIYMCIUTEIbHON TEXHUKU U MEPCOHAIBHBIX KOMIbIOTEpoB. KpaTkas
UCTOpUS  pa3BUTHS  BBIYMCIUTEIBHOM TEXHUKM U HepcoHalbHbIX KoMmbroTepoB  (IIK).
Boruucnurensnas mamuaa @on-Helimana n mamuHa Treiopunra. Pazpaborku Hopbepra Bunepa;

- apxutektypa IIK, anmaparasie cpenctBa IIK. Hcnonbs3zyemble cuUCTEMBI CUMCIEHHA,
3JIEMEHTbl MaTeMatudeckoil joruku. OOmiee mnpexacraBienue o [IK u uUX BO3MOXXHOCTSX.
®ynkuuoHanbHas cxema 1K, MarucrpanbHo-MoaynpHbIM npuHuMn nocrpoenus I1K. AnnapartHeie



cpenctBa I1K: Mukpompoieccop, ornepaTUBHAas M KA1 MaMsATh, BHEIIHSS MaMATh, IIUHBI aJpeca,
KOMaH/ W JIaHHBIX, TAKTOBBIN TeHepatop. [IpUHIMI OTKPHITON apXUTEKTYphl: CUCTEMHAs IIMHA,
paspsinHocth. Ilepudepuiinbie ycrpoiictBa IIK: knaBuarypa, MbIllb, MOHHUTOP, NPHUHTEP U Ap.
OcCOOeHHOCTH TIpE/ACTaBICHUS JaHHBIX Ha MalIMHHOM ypoBHE. [IpenmyiiecTBa mH(pPOBOroO
npescTaBiIeHus MH(pOpMAIMK Tepe/l aHaJIOrOBBIM MPEICTaBICHUEM: BBICOKOE KaueCTBO 3alMCU U
0oTOOpakeHHsT HHPOPMAIIUH, IPOCTOTA U HAZIEKHOCTH AyOIupoBaHus (KOMMUPOBAHUS) HHGOPMAITHHI
06e3 morepu KadecTBa. CHCTeMBbl CUHUCIEHUS (AecATUYHAs, [JBOMYHAs, BOCbMEpPUYHAS,
HIeCTHAJIaTepUyHasi), MpaBWJa TepeBoJa W3 OJHOW CHUCTEMBl B JPYryl. OJIEeMEHTHI
MaTeMaTUYeCKON JIOTUKU: TOHATUS (OpPMANbHON JIOTUKHU, OCHOBHBIE JIOTUYECKHE OMNepaluu U
dbopMyIibI, JOrUUecKre OCHOBBI paboThI 11K

- KOMIIBIOTEPHBIE CETH: TOIOJIOTUH CeTeHl, MX XapakTepucTuku. KommbioTepHas ceTb -
COBOKYITHOCTb KOMITBIOTEPOB M Pa3IMUHBIX YCTPOHCTB, 00ecneunBaoMX HHPOPMALMOHHbIH 0OMeH
MEXIy KOMIbIOTEpaMH B CeTH 0e3 HMCHOIb30BAaHUS KAKUX-THOO MPOMEKYTOUHBIX HOCHTEJIEH
uH(popmanuu. Tononoruu cereil: 38e3AHas, IMHHAsA, KOJiblieBas. CeTH 3aKpBhITOTO THUIIA: JTOKAJbHBIE
U pacrpeieJIeHHbIE CETH, KOPIOpaTUBHbIE ceTu. [IporpaMmmMHO-TeXHHUECKOE OOecTieueHue: ajanTep,
KOTOpBI  yHOpaBisieTCsl CHEHHAJIbHOM MPOrpaMMoOil  ApailBepoM; OINEpallMoHHAs CHCTEMA,
YIPaBISIONAas KOMIBIOTEPOM, MPEIOCTABISAIONIUM PECYpPChl; MPOTOKOJBI - OCOOBbIE S3bIKHM, Ha
KOTOPbIX oOMeHuBaroTcst uHpopmaiueii komnbtorepsl B cetu (TCP, TCP/IP, UDP). I'noGanbHbie
ceru pazimmunoro macmradba (WAN —-WideAreaNet, MS Network u Internet). Bosmoxxnoctu cetn
Wntepuer. OnektponHas mnouta. Jloctym Kk  wuHpopMamumoHHBIM  pecypcam. Cucrema
TesIeKOH(pepeHIiA. Aipecalus 1 MpoToKobl B IHTepHET;

- MyJbTUMEAMA — AMAOroBasi KOMIIbIOTEpHasi cucTeMa, oOecrieyrBaroniasi CHHTE3 TEKCTa,
rpaguku, 3ByKa, peUd M BHUACO. YCTPOWCTBA MyJbTUMEIUa. TpeOOBaHUS K MYIbTUMEIUHHBIM
CpencTBaM KOMIBIOTEpOB. PacmmpeHHple BO3MOXXHOCTH 00pabOTKH, NpeoOpa3oBaHMs, CHHTE3a
nHpopmanuu (KOMIBbIOTEpHAS aHUMaIMs, MoAu(UKaUs H300paKEHUM, TpexmepHas Tpaduka).
MynbsTMenuiiapie mporpaMmbl. [IporpaMmel pejakTUpOBaHUs, MOHTaXa 3ByKa U BH€0. Bupaeo-
penakTopel, MOAYIH cnerd((eKToB, MOHTAXKHBIE CTYIUH. DICKTPOHHbIE MPE3EHTAMH (OCHOBHBIE
Bo3MoxkHOCcTH MS  PowerPoint), srtamel co3maHus Tpe3eHTalMid, CTPYKTypa IpE3CHTAlMHd |
0Cc00EeHHOCTH paboTHI C PEIaKTOPOM.

3.2 [IporpammHoOe obecrieueHue:

- CTPYKTypa OIEpallMOHHBIX CHCTEM, MaKeThl MPHKIagHbIX mporpamm, MicrosoftOffice.
Knaccudukanus nporpaMMHbIX cpeacTB. CUCTEMHOE M NMPUKIAJAHOE MPOrpaMMHOE oOecrieueHne
[TK. O630p onepanuonubix cuctem (OC). [Ipunuumsl coznanus U coctaB OC: supo, uHTEpPEIic,
npaiiBepsl. Kpartkas xapaxrtepuctuka WINDOWS, moaynepHBIM npunmun mnoctpoeHus. Cpena
WINDOWS: oxHa, WX 3JeMEHThl, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObekTamu
WINDOWS. Spnbiku u pabota ¢ Humu. llanku: co3naHue, neperMMEHOBaHUE; KOMUPOBaHHE U
nepeMenieHrne 00BEeKTOB (MAroOK W SPJIBIKOB), ynaieHne oO0ObeKTOB. Kop3uHa M ee Ha3HAauYCHHE.
Hactpoiiku WINDOWS: nara u Bpems, HacTpoiKa MBIIIM, 3KpaHa. DJIEMEHTHl TEXHHUYECKOTO
ceppuca IIK: ycTaHOBKa ONEpanMOHHOW CHUCTEMBI, CO3IaHUE WHIUMBHAYaJbHOW ONEpPallMOHHOU
Cpelbl TOJb30BaTeNsl, MOAJEPXKKA LEJOCTHOCTH HH(OpMalnuM, pacllupeHHe U MOJAECpHU3ALUs
KOH(UTYpallK armapaTHbIX U TPOrPaMMHBIX CPEJCTB,;

- tekctoBeiid pemakTop WORD, pemakToppsl MaTeMaTHYECKUX M XUMHUYECKHX (opmyil.
OCHOBBI UCTIOTTB30BAHUS IPOTPAMM 00IIIEro Ha3HaYeHUs (KpaTKuii 0030p) HA MPUMEPaxX TEKCTOBOTO
penakropa WORD, penakTtopoB MareMaTHUeCKMX U XuUMHYeckux Qopmyn. OcobeHHOCTH
tekcToBoro penakrtopa WORD. BBon u penakrtupoBanue Tekcra. KonmupoBaHue u nepemenieHue
00BeKTOB, paboTa ¢ Tabmunamu. Beibop Buaa, pasmepa mpudta, GopMaTUpOBaHUE CUMBOJIOB U



a03aneB. KommpoBanue ¢opmara. OcoOEHHOCTH CO37aHUSI CCBUIOK, oriaBieHuid. CosmaHue
JOKYMEHTOB pazNuYHbIX (opM (CTaHIAPTHBIX W HECTAHIAPTHHIX). Vcmonp3oBaHHWE pemakTopa
MaTeMaTHYeCcKuX (JOpMys B TEKCTOBBIX JOKYMEHTaX. Peakrop XumMuueckux GopmyIl, Ha3HaYCHUE U
ocobenHocTH paboTsl. KonnpoBanue XUMU4eCcKUX (GOpMyIT B TEKCTOBBIE IOKYMEHTHI;

- cuctema ynpasneHus 6azamu gaHHbIx ACCESS: cosmanme monb3oBarenbckux CYB/I,
dbopMupoBaHKE 3ampocoB, 0TYeTOB U GopM. MHbopmarmorHsie cucteMbl. CHCTEMBI yIpPaBICHUS
Oankamu U 6a3amu JaHHbIX. PensiimonHas Moaens gaHHbIX. CTPYKTypa 3alucy, MEeTO/Ibl 10CTyIa K
nHpopmaruu. OOMeH ganHbIME ¢ Apyrumu npuiokeHusMu WINDOWS: tekcToBeIME petakTopaMu
Y DJICKTPOHHBIMU Ta0iuiamu. Pensiimonnas 6a3a nanueix ACCESS. ['maBHOE 0KHO, MEHIO KOMaH/I,
naHesab MHCTpYMeHTOB. Co3/laHNe U OTKpBITHE 0a3bl JaHHBIX. BBOJI M pelakTHpOBaHUE JTAHHBIX B
pexuMe TaOMUIBI M PEeXUME KOHCTpyKTopa. POpMHpOBaHHE 3ampocoB. 3alpochl MPOCThIE U
MHOTOTabJIMuYHBIE, 3aMpockl ¢ ycnoBusMu. Co3nanue oTyeToB U (opM. TexXHOJOrHs peanu3anuu
npocreimmx 3anau cpeacrsamu CYBJl ACCESS;

- pelIeHHWE BBIYUCIHMTENBHBIX 3adad C ucnoiab3oBannemM EXCEL: o0paboTka Tabiwuil,
MOCTPOCHHE TpapUKOB W JuarpamMM, BBIUMCICHHE MAaTPUYHBIX BblpaxkeHuil. Ha3naueHue
anektponusix Tabmun (MS EXCEL). Ocobennoctn Ttabmumunoro mporeccopa EXCEL wu
UCIIOJIb30BAaHUE €ro ISl pelleHrs MHGOPMAlMOHHBIX U MH)KEHEPHBIX 3aJay. TexHuKa paboThl ¢
EXCEL. Oxno EXCEL. AGcomoTHas ¥ OTHOCHTENbHas ajpecanus. BeineneHue sueex,
nepemenieHre mno pabouemy nucry. Pacder mo ¢opmynam. Komuposanue ¢opmyn. Iloctpoenue
rpa¢ukoB. Pacuer QpyHKIIMOHATBHBIX 3aBUCUMOCTEH M MOCTpOEHHUE Trpapuyueckrx M300pakeHuil ¢
ucnonb3oBaHueM crannaptHeix ynkiuii EXCEL u macrepa ¢pynkuunii. [Toctpoenue noBepxHocre
C UWCINOJIb30BaHWEM MacTepa auarpamm. Pabora ¢ Tabmumamu. dopmaTtupoBanue, odopmiieHHE
tabnuu. Yucnosele U monb3oBarenabckue ¢opmatel. CBogHble Tabmunel. [locTpoenue auarpamm.
Pa3zpaboTka u peanuzamusi IpOCTEHIITUX aJTOPUTMOB C HCIIOJIb30BaHHEM Bo3MokHOcTer EXCEL
(HaxoJeHNEe MaKCUMAIbHOTO (MUHUMAJIHHOI0) 3JIEMEHTAa BEKTOPa M MaTPHUIIbI, HAX0XKJIEHUE CyMMBbI
3JIEMEHTOB BEKTOpPA U MaTPULIbl, BHIYMCIECHUE MATPUYHBIX BHIPAKEHUIN).

3.3. AJITOPUTMBI U OCHOBBI IPOTPAMMHUPOBAHHMSL:

- QJITOPUTMBI, TUIBI anropuTMoB. [loHsTHE anropuTMa M ero cBoiictBa. CriocoObl 3amucu
aMropuTMOB. MOIYIBHBIN MPUHIIUI TTOCTPOCHUS AIITOPUTMOB U IIPOTPAMM;

- XapaKTEPUCTUKH SI3BIKOB MporpaMMmupoBaHusi. OCHOBHBIE CTPYKTYphl W TPUHITUIIBI
CTPYKTYpHOTO MporpaMMupoBaHusl wiutnoctpanus. CTpyKTypHOE MpOrpaMMHUpPOBaHUE, €ro
ocobeHHOCTH. TexHonorus: 00bEeKTHO-OPUEHTHPOBAHHOTO MIPOTPAMMUPOBAHMS; CBONCTBA S3BIKOB:
HacJIeJOBaHHe, UHKANCYIAus, noaumMophusM. [ToHATHS SA3bIKOB: K1acChl 1 OOBEKTHI. DBOJIOLUS U
KJIacCU(pUKaLUS SI3bIKOB TpOrpaMMupoBanus. [IoHATHS TpaHCISIIMK, KOMITUIISALUY, HHTEPIIPETALNH,
uX pa3nuuus. ba3oBble anropuTMHUECKHE KOHCTPYKIHUH (CIEeI0BaHUE, BETBICHHE, MMOBTOPEHUE),
npuMepbl Ux peanu3anui. OCHOBHBIE KOHCTPYKLUMH SI3BIKOB IPOrpaMMHUpPOBaHUS. S3BIKK
IPOTPaMMHUPOBAHUS BHICOKOTO YPOBHS;

- BBIYMCIIMTENbHbIE aJTOPUTMBI U MpOrpaMMHbIe peanuzaund Ha VBA nmias o6paboTku
unpopmarnuu [lporecc permenus 3amgad Ha KommbroTepax. [IporpammupoBanue Ha si3pike VBA:
OCHOBHBIE OIEpaTOphl sI3bIKa, Mpoueaypsl u ¢yHKuuu. Pa3paboTka M peanuzanus MpPOCTEHIINX
aNrOpuTMOB 00paboTk MHPOopManuu (pemeHne 3a1ad ¢ OJHOMEPHBIM U MHOTOMEPHBIM 00BEMOM
uHpopmMannn). YnciaeHHbIE METOAbl aHalU3a OJHOTO HEJIMHEHMHOIro ypaBHEHHS: MOUCK KOPHEW,
pelieHre 3aJa4d OJHOMEPHOW ONTHMHU3ALMU (HAXOXKAEHHWE TOYeK MakCUMymMa M MHHHMyMa
¢ynkunu). MeToasl CTaTHCTUYECKOH 0O0padOTKM pe3yiabTaTOB HM3MEPEHUIl OJHON BEIMYUHBI:
BBIYUCIICHHE TOYEUYHBIX (CPEIHEro, AUCIEPCHUH, CTAHAapTa) U MHTEPBAJIBHBIX OLIEHOK CITy4ailHOU
BEJIMYMHBI.



3.4. 3amuTa nHpopmanuu:

- QITOPUTMBI 3alUTHl UHGOPMAITUU: METOABI 3aIIUTHI, KOMITLIOTEPHBIC BUPYCHI U O0OphOa ¢
HuMHu. [loHaTHe O€30MacHOCTH KOMIIBIOTEpHOW WH(OpMAMK: HAISKHOCTh KOMIIBIOTEPA,
COXPAHHOCTH JJAaHHBIX, 3aIIUTa OT BHECCHUS N3MEHEHHU I HEYITOJIHOMOUYEHHBIMH JINIIAMH, COXPAHCHHE
TalHBI IEPEMUCKHU B DJIEKTPOHHOH CeTH. MeTobl pean3aliy 3aUThl HHHOPMAIUH: TPOTPAMMHEIE,
anrmaparHble, OpraHU3alMOHHBIC. VICTOpUST BO3SHMKHOBEHHSI BHPYCOB M aHTHBHPYCOB. CIOCOOBI
3apakeHus, 3amMThl U O00prOBl ¢ BHUpycaMu. OCOOEHHOCTH pPAOOTHI AJITOPUTMOB BHPYCOB:
PE3UACHTHOCTh, TOTUMOPPHUIHOCTD U camotudpoBanre. KOMIbIOTEpHBIE BUPYCHI, HX CHEIH(HKA
u antuBupycHbie mporpammbl (Kacmepckuii, Dr. Web, Avast, AVG). CrocoOsl mudpoBaHus u
nepenaun vHGopManuu Ha JanbHUE pacCTOSTHUS. OTKPBITHIA M 3aKPBITBIA KIIOUYU IHU(DPOBAHMUSL.
JedparmeHTanms 1ucka.

4. O0beM y4eOHOM JUCHHILIMHBI

O6bem
Buanbl yueOHoii padoThI B 3aueTHEIX B akazem.
eIMHUTIAX qacax
OO0mas TpyA0eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonTaktHas padora (KP): 1,33 48
Jlexunu (Jlek) - -
JlaGopaTtopHsie padoTs (J1ad) 1,33 48
[Tpaktuueckue 3ausatus (113) - -
CamocrosTeasnasi padora (CP): 1,67 60
Bua koHTpoJA: 3auer - -
O6bem
Buabi yueOHoii padoThI B 3auetHbix | B actponowm.
eIMHUTIAX qacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonTaktHas padora (KP): 1,33 36
Jlexumn (Jlek) - -
JlaGopaTtopHbie padoTh (J1ab) 1,33 36
[Tpaktuueckue 3ausatus (113) - -
CamocrositesbHas padora (CP): 1,67 45
Bua koHTpoJa: 3auer - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«®usnka» (b1.b.07)

1. Heap AMCHMNJMHBI — MPUOOPETEHHE CTYIEHTAMHU 3HAHWUN IO OCHOBHBIM pa3jeliaM
(GUBHUKY U YMEHHIO TIPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX TUCIUTUTMHAX.

2. B pe3yJibTare n3yuyeHus JUCHUIJIMHBI CTYE€HT J0JIKEH:

Ob6nanate cnepyrommmu obwenpogpeccuonanrvuvimu (OIIK) u npogeccuonanvuvivm (I1K)
KOMIIETEHIIUSIMHU:

- CIOCOOHOCTBHIO M TOTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUTUTHH B TipodeccruonanbHoit aesreapHoctr (OITK-1);

- TOTOBHOCTBIO HCIIONIb30BaTh 3HAHHUA O COBPEMEHHOH (M3NYECKOl KapThHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHHM  BEMIECTBA I  OHHUMAaHHUS
OKpyXarouiero mupa u sisnennit npupozsl (OI1K-2);

- CIIOCOOHOCTBIO TJIAHUPOBATh M MPOBOAUTH (PU3UUYECKHE M XUMHUECKUE SKCIIEPHUMEHTHI,
IMPOBOAUTH 00pabOTKY HUX pe3yJlbTaTOB M OLEHWBATh MOTPEIIHOCTH, BBIIBUraTh THUIIOTE3bI U
yYCTaHABIMBATh TIPAHULIBI MX TMPUMEHEHHs, MPUMEHSATh METOJbl MAaTeMaTU4YeCKOro aHaluza Hu
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOr0 rccienoanus (ITK-16);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DU3MYECKHX TEOpHM JUIsl pellieHus
BO3HHUKAIOMNX (U3NUYECKUX 33J[ad, CAMOCTOSTEILHOTO MPHOOpeTeHUs (PU3MUECKUX 3HAHWUU, IS
MOHWMAHUS MPUHIMIIOB PaOOTHl MPUOOPOB M YCTPOHCTB, B TOM YHCJE BBIXOISAIINX 3a MPEACIbI
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3nams:

- (hu3nUecKre OCHOBBI MEXaHUKH, (PU3UKHU KOJIEOAHUN U BOJIH, JIEKTPUYECTBA U MarHETU3Ma,
INEKTPOAUHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJIUHAMUKH, KBAHTOBOIN (PU3UKH;

- cMbIclT  (PYHIAMEHTANbHBIX (U3MUYECKUX 3aKOHOB, MPUHIUIOB M IOCTYJIaTOB; HX
(GbOpMyITUPOBKH U TPAHULIBI TIPUMEHUMOCTH;

- CBSI3b IIUPOKOTrO Kpyra (U3HUECKUX SBICHHH € (PyHAAMEHTaJIbHBIMU MPUHIHUIAMHU U
3aKOHAMH (PU3HKH;

- OCHOBHBIE METO/IbI PELICHHSI 3a/1a4 IO ONUCAHHIO (PU3MUECKUX SBICHUM;

- METOJIbI 00pabOTKH Pe3yNbTaTOB (PU3MUECKOTO IKCIIEPUMEHTA.

Ymemy:

- MPUMEHATh TEOPETUYECKHE 3HAHUS U IKCIIEPHUMEHTaJIbHbIE METOJ/bl MCCIEIOBAHUS MPHU
penieHnu npodeccnoHalbHbIX 33]1a4;

- MPOBOJUTH PACUYETHI, OCYIIECTBIATh aHAJIW3 M HA OCHOBE 3TOr0 JejaTb 0O0OCHOBaHHBIE
BBIBO/IBI;

- aHAIM3UPOBATH PE3YNHTATHl HAONIOJACHUNA M SKCIIEPUMEHTOB C MPUMEHEHHEM OCHOBHBIX
3aKOHOB U IPUHIIUIIOB (DU3UKH,

- OmpeAessATh XapakTep (U3NYECKHX TIPOLECCOB IO KOMIUIEKCY AKCHEPUMEHTAIbHON
UH(OPMALIUU TIPU TIOMOIIM T'padUKOB, TAOIHIl U YpaBHEHUH;

- MPEACTaBIATH 00pabOTaHHYIO IKCIIEPUMEHTAIBHYIO M TEOPETHYECCKYI0 HH(GOpPMAIUIO B
YCTHOM W MUCBMEHHOW (Qopme, B TOM YHUCIE C HCIOIb30BAaHHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHI.

Braoemy:

- HaBBIKAMU Pa0OTHI C IUPOKUM KPYToM (pU3HUECKUX IPUOOPOB U 000PYIOBAHHUS;

- HaBBIKaMU 00OOCHOBAHHUS CBOUX CY)KJCHHUU U BBIOOPA METO/1a UCCIIETOBAHMS.

3. KpaTkoe conep:xkaHue TUCHUILINHBI:



CEMECTP 2

BBenenue

[Mpenmer ¢usuku. Metoapl (HU3MYECKOTO HCCIIETOBAHUS: OIBIT, TUIIOTE3a, SKCIICPUMEHT,
TEopusl.

du3nyecKkue 0CHOBbI MEXAHUKHU

IIpenmer kuHematuku. Ilepemenienue, CKOpocTh, yckopeHue. KuHeMarnueckue
XapaKTEPUCTUKH BpaALIaTEIBHOTO JIBHKEHHUs. 3aKOHbl HbIOTOHA. 3aKOH BCEMUPHOTO TATOTEHUS.
JIBr>keHue Tena NepeMEHHOM MacChl. 3aKOH BCEMHUPHOIO TATOTEHHMS. J[BHKEHUE Tela IEPEMEHHOMN
Macchl. YpaBHenus Memepckoro. @opmyna [{uonkoBckoro. Yopyruii 1 HEynpyruil yaapsl mapos.
MoOMEHT MHEepIIMK MaTepHaAIbHOM TOUKH U TBEPAOTo Tena. KuHeMaTnka rapMOHUYECKUX KOJIeOaHMiA.
HuddepenunanbHoe ypaBHEHHE TapMOHUYECKHMX KojeOanwid. IloHsTHe o0 3aryxamomux u
BBIHYX/ICHHBIX KoJieOaHusx. BomHOBOe ABMXEeHUE. BOHBI IPOIONIEHEIE U TTOTIEPEYHBIE.

OCHOBBI MOJICKYJISIPHOI (PU3MKH

DneMEeHThl TEePMOJIWHAMHUKU W (u3mdeckol kuHeTHKU. WneanpHBIM Ta3. Pacnpenenenue
boneiiMana m ero oOmedusnuecknii cmbicia. PeanbHblii ra3. YpaBHeHue Ban-nep-Baanbca.
Tepmonuuamuueckuit Mmetos B pusnke. PaBHoBecHBIE cocTostHus. Hauana repmonnaamuku. [[ukib.
DHTpONUSI U €€ CTaTUCTHYECKoe ToiKoBaHue. SBnenue mepeHoca. uddys3usa. 3akon Duka.
TemnonpoBoaHOCTH. 3aKoH Dypbe. BHyTpeHHee TpeHue (BSI3KOCTh). 3akoH HploToHA.

DJIEKTPOCTATHKA M MOCTOSHHBIH 3JICKTPHYECKHI TOK

3akon Kynona. Teopema Octporpanckoro-I'aycca.  Jumons.  [Iuanektpuku B
AIIEKTPOCTATUYECKOM I10JIE.

CEMECTP 3

DJIeKTPOMArHeTU3M

3akon  Awmmepa. 3akoH  buo-CaBapa-Jlamnaca. Cuna  Jlopenuna.  MarHeTwku.
DJIeKTpOMarHuTHas MHIAYKIMS. Y paBHeHE MakcBea.

Onrtuka

Wntepdepennus Boan. Audpakius Boan. [lonspuzauus BonH. TermnoBoe nuznyyenue. 3akoH
Kupxroga. ['unotesza [Tnanka. KBantoBoe 00bsicHeHHE TerioBoro uanydeHus. I ekt Komnrona.
Anepnas monens aroma. [loctynarsl bopa. AtoM Bonopoza no bopy.

DJIeMeHThI KBAHTOBOH GU3NKHN

I'unoresza ne bpoitnsa. BonHoBoe ypaBHenue llpenwnrepa st cTaimoOHapHBIX COCTOSTHUM.
Onpiter  [tepua-I'epnaxa. MuoroanekTpoHHblii atroM. Oddext 3eemana. [lpuamun Ilaymu.
KBanTtoBbI€ cTaTucTHYECKHE pacnipenenenns bo3ze-Oinireitna u @epmu-/upaka. ®oHOHBI. 3aKOHBI
Jebas u DiiHmTeliHa. XapakTEPUCTUKU SApa: 3apsll, Macca, YHEPTUs CBA3M HYKIOHOB. SlnepHbie
peakiuu. yHaaMeHTaIbHbIE B3aUMOJICHCTBHS M OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YaCTHII.



4. O0beM y4eOHOH JUCIHIIMHBI

O0bem
Buabl yueOHol padoThl B 3agerHBIX B akazgem.
eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI TI0 Y4eOHOMY IJIaHy 10,0 360
KonraktHas pa6ora (KP): 3,55 128
Jlexmuu (JIek) 1,33 48
JlaGopatopusbie padots (JI1ab) 0,89 32
[Tpaktuueckue 3ausatus (I113) 1,33 48
CamocrositesbHas padora (CP): 4,45 160
Buja xoHTpOJISI: IK3aMeH 2,0 72
B ToM umciie mo cemecTpam:

2 cemecTp
O01as Tpya10eMKOCTh IMCHUILIMHBI B cEMecTpe 4.0 144
KonrakTHas padora (KP): 1,32 48
Jlexmn (Jlek) 0,44 16
JlaGopatopusbie padots (JI1ab) 0,44 16
[Mpaktuueckue 3ansatus (I13) 0,44 16
CamocrosiTesabHas padora (CP): 1,68 60
Buja xoHTpOJISI: IK3aMeH 1,0 36

3 cemecTp
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 6,0 216
KonTaktHas padora (KP): 2,22 80
Jlexmn (Jlek) 0,89 32
JlaGopaTtopHsie padoTs (J1ad) 0,44 16
[Tpaktuueckue 3ausatus (113) 0,89 32
CamocrosTeasHnasi padora (CP): 2,78 100
Bua KOHTpOJISA: IK3aMeH 1,0 36

O6bem
Buasbi yueOHoii padoThI B 3auetHbix | B actponom.
eAMHHIIAX Jacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 10,0 270
KonraktHas pa6ora (KP): 3,55 96
Jlexumn (Jlek) 1,33 36
JlaGopaTtopHsie padoTs (J1ad) 0,89 24
[Mpaktuueckue 3ansatus (I13) 1,33 36
CamocrositesbHas padora (CP): 4,45 120
Buja xoHTpOJISI: IK3aMeH 2,0 54
B ToM umciie mo cemecTpam:

2 cemecTp
OO0mas TpyA10eMKOCTh JUCIHUIJIMHBI B ceMecTpe 4,0 108
KonTaktHas padora (KP): 1,32 36




IIpooonsicenue madbauyvi

Jlexuu (Jlek) 0,44 12
JlaGopatopusbie pabots (JI1ab) 0,44 12
[Tpaktuueckue 3ausatus (113) 0,44 12
CamocrosiTesabHas padora (CP): 1,68 45
Buja koHTpoOJISi: IK3aMeH 1,0 27
3 cemecTp
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 6,0 162
KonraktHas pa6ora (KP): 2,22 60
Jlexmn (Jlek) 0,89 24
JlaGopatopusbie pabots (J1ab) 0,44 12
[Mpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesabHas padora (CP): 2,78 75
Buja xoHTpOJISI: IK3aMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«O6mas n Heopranuveckasi xumusi» (b1.5.08)

1. Heap AUCHMILUIMHBI — TPUOOpPETEHHE 3HAHUW U KOMIETCHIUH, (OPMUPOBAHUE
COBPEMEHHBIX TIPEJCTABICHUN B 00JIaCTH TEOPETUIECKIX OCHOB XMMHH U XMMHH SJIEMEHTOB.

2.B pe3yabTare N3y4eHHs IMCUMILUIMHBI CTYIEHT JOJIKEH:

Ob6manate cneayommmu oowenpogpeccuonarvuvimu (OITK) kommeTeHIUsIMHU:

- CIOCOOHOCTHIO U TOTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUTUTHH B ipodeccruonanbHoit aesreapHoctr (OITK-1);

- TOTOBHOCTBIO MCIOJIb30BAaTh 3HAHUS O CTPOCHHUH BEIIECTBA, IPUPOJE XUMUYECKON CBSI3H B
Pa3JIMYHBIX KJIACCaX XMMUYECKUX COCIUHEHUMN NJisi MOHUMAaHUs CBOWCTB MaTepUaioB U MEXaHHU3Ma
XUMHYECKHX TPOIIECCOB, MPOTEKAIIUX B okpyxkatoiieM mupe (OITK-3).

3namu:

- 3JIEKTPOHHOE CTPOEHUE aTOMOB U MOJIEKYII;

- OCHOBBI TEOPUH XUMHUYECKOHN CBSI3M B COEIMHEHUSAX PA3HBIX TUIIOB, CTPOCHUE BEIIECTBA B
KOHJIEHCHPOBAaHHOM COCTOSIHUY;

- OCHOBHBIE 3aKOHOMEpPHOCTH NPOTEKAHUS XMMHYECKUX MPOLECCOB U XAPAKTEPUCTUKHU
PaBHOBECHOI'O COCTOSIHUS;

- METO/Ibl ONMCAHUSI XUMUUYECKUX PABHOBECHUM B pacTBOpax 3JEKTPOJIUTOB;

- CTPOCHME U CBOKMCTBA KOOPAMHALIMOHHBIX COCINHEHU;

- XMMHUYECKHE CBOWMCTBA AJIEMEHTOB PA3JIMYHBIX TPYII MEPUOAUYECKON CUCTEMBI U HUX
BAKHENIIUX COCTUHEHUMN.

Ymemu:

- BBIIOJIHATH OCHOBHBIE XUMHUYECKHE OINEpPalHH, ONPEACNIITh TEPMOJAMHAMUYECKUE
XapaKTEPUCTUKH XUMUYECKUX PEAKLIM U PAaBHOBECHBIE KOHLIEHTPALlUU BELIECTB;

- UCIIOJI30BaTh OCHOBHBIE XUMUYECKHE 3aKOHBI, TEPMOIMHAMUYECKUE CIIPABOYHBIC IAHHbBIE
JUTsl pelieHus npodeccnoHalbHbIX 3a/1ay;

- POTHO3UPOBATH BIHSHHE PA3IMYHBIX (DAKTOPOB HA PABHOBECUE B XUMUUYECKUX PEAKIIUAX.

Braoems:

- TEOPETUUYECKUMHU METOJIAMH OMUCAHUS CBOMCTB MPOCTHIX M CIOKHBIX BEIIECTB HA OCHOBE
AJIEKTPOHHOTO CTPOEHUS HMX aTOMOB U TMOJOXKEHUS B MEPUOJUYECKON CHUCTEME XMMHYECKUX
3JIEMEHTOB;

- SKCIEPUMEHTAIbHBIMU METOJIAMU OMPE/IEIIEHNS HEKOTOPhIX (PU3UKO-XUMUYECKUX CBOWUCTB
HEOPraHWYECKUX COETMHECHUI.

3. Kpartkoe cogep:xaHue JTUCUMIIIIMHBI:

CrtpoeHue aTOMOB U NEPUOAMYECKUI 3aKOH.

BonHoBBIe cBoiicTBa MarepHaibHBIX OOBEKTOB. YpaBHeHue ne bpoiins. CooTHouieHue
HeonpeneneHHoctei ['elizenOepra. [lonsTre 0 kBaHTOBOW MexaHHKe U ypaBHeHuu Llpenunrepa.

CoBpemenHas (GopMyITHpPOBKA IEPUOANUECKOTO 3akoHa. [leproaudeckas cucrtemMa u ee CBsI3b
CO CTPOEHUEM aTOMOB. 3alOJHEHHE 3JIEKTPOHHBIX CIIOEB U 000JIOYEK aTOMOB B MEPHOJUYECKON
cucteme osaemeHToB J[.M. MengeneeBa. CreneHu OKHCIeHHS. BakHeWInne OKHUCIUTEIN U
BOCCTAaHOBUTEIHN. BakHei1ne cxeMbl IPEBPAILEHHS] BEILIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusx.

XuMHU4ecKasi CBSI3b U CTPOCHHUE MOJIEKYIL.

KoBasieHTHast CBsI3b, OCHOBHBIE TIOJIOKEHUSI METO/1a BAJICHTHBIX CBsA3el. PaccMoTpenue cxem
NEePEeKPBIBAHUS ATOMHBIX opOuTanei mpu o0pa3oBaHUM CBsi3el B MosieKynax. OCHOBHBIC MOJIOKECHUS
MeToa MoJeKyIsipHbIX opoutanerd (MO JIKAQO). O0uie cBeIeHUS O KOMIUIEKCHBIX COSTUHEHUSX,



UX CTpOCHHE. MEXMOIEKYISIpHAsE U1 BHYTPUMOJIEKYJIIpHAsl BOJOPOJHAsA CBsA3b. MIOHHAs CBS3b Kak
OpeleNbHBI  ClIydail KOBaJIEHTHOM cCBsizu. OOIIMe MpencTaBleHUs] O MEXMOJICKYIIPHOM
B3aUMOJICYCTBUU: OPUEHTALIMOHHOE, HHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOICUCTBUS.

DHepreTuka peakuil 1 XMMHUYECKOE paBHOBECHE.

[ToHATHE O XMMHMYECKOW TEpPMOJWHAMHKE, TEPMOJAWHAMHUYECKUE (YHKIHUU COCTOSHUS
(xapakTepuctuieckue QyHKIMN). XUMUUYecKkoe paBHOBecue. VICTHHHOE U KaKyllleecs paBHOBECHSI.
KoHcTanTa XMMHUECKOTO paBHOBECHS. DIIEKTPOXUMUYECKUE MPOIIECCHI, TOHATHE 00 AIEKTPOJAHBIX
NOTEHIMANaX. DJIEKTPOJABUKYILAsA CHJIA OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUMA W KPUTEPHU
CaMOIPOU3BOJIBHOTO MPOTEKAHUS IPOLECCOB.

PaBHOBecus B pacTBOpax

ITporeccel, conmpoBokaaonIe 00pa3oBaHUE KUAKUX UCTHHHBIX PACTBOPOB HEIEKTPOIUTOB
Y 3JIEKTPOJIUTOB. ACCOLIMMPOBAHHBIE U HEACCOLIMMPOBAHHBIE MIEKTPOJIUTHL. CTENEHb AUCCOLUALINH.
KoHncranta aumcconmanuu. PaBHOBecHMe B CHUCTEME, COCTOSILEH M3 HACBILIEHHOTO pacTBOpa
MajopacTBOPUMOrO 3JIEKTPOJIUTAa M €ro KpHUCTAUIOB. PaBHOBecme B pacTBOpax KOMIUIEKCHBIX
coenMHeHUI. PaBHOBECHE qUCCOLMAIMU BOJIbI, HOHHOE MPOU3BEACHUE BOJBI U €0 3aBUCUMOCTb OT
temnepatypsl. [llkana pH. ['maponus coneil.

CKOpOCTh peakiuii U KaTaaus.

[lonsitue o xumuyeckod kuHeTuke. ONHOCTAAMNHBIE M CJHOXKHBIE PEAKIUU. 3aKOH
neiicrByromux Macc. KoHcraHTa cKOpocTHM peakiuu. MOJNEKYISpHOCTh U IOPAJOK PEAKIUH.
3aBUCHUMOCTb CKOPOCTH pEaKLMM OT TEMIEpaTypbl; SHTAJIbNUSA AKTUBALMU. ['OMOTEHHBIM H
reTePOTCHHBIN KaTalu3.

XuMUA S- U P- 3JIEMEHTOB

Bonopoa-niepBelii  31eMEHT NEPUOIMYECKONM CHUCTEMBI, €r0 JIBOWCTBEHHOE MOJIOKEHUE.
Onementsl 1 - 2 m 13 - 18 rpynn nepuoaudeckoil CUCTEMBI. 3aKOHOMEPHOCTH B HW3MEHEHHMH
AIIEKTPOHHBIX KOH(PUTYPAIHA, BETMYUH PAANYCOB, JIEKTPOOTPHUIIATEIHHOCTH U DJHEPTHH MOHU3AINH
aroMOB. TUIIMYHBIE CTENEHH OKHUCICHUSA. XUMHUUYECKHE CBOMCTBA IPOCTBIX  BEMIECTB.
3aKOHOMEPHOCTH B CTPOEHUU U CBOMCTBAX OCHOBHBIX TUIIOB coeuHeHu. [IpupogHbie coenuHeHus,
MOJYy4YE€HHE U TPUMEHEHUE.

Xumus d- u f- onemenTos

OneMmeHThl 3-12 rpynn NEepUOJWYECKON CHUCTEMBbI. 3aKOHOMEPHOCTH B H3MEHEHUU
AJICKTPOHHBIX KOH(HTypamuii, BETMYUH PATUyCcOB, SHEPTHH HMOHHM3AIMU, XapaKTEPHBIX CTENEHEH
OKHCJICHUS, KOOPJAMHAIIMOHHBIX 4HCeNl aroMoB. [IpupoaHble coeIWHEHHs, TMOJyYE€HUE U
COTOCTaBJICHHE (PU3NYECKUX M XMMHUYECKUX CBOMCTB MPOCTHIX BemiecTB. CTpOCHHWE W CBOWCTBA
OCHOBHBIX TUITOB coenuHennii. OcobennocTH f- amemMeHToB.



4. O0beM y4eOHOH JUCIHIIMHBI

O0bem
Buabl yueOHol padoThI B 3auetHbIX B akanem.
eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCHHIJIMHBI 10 Y4eOHOMY IJIaHy 12,0 432
KonrakThas pa6ora (KP): 4,44 160
Jlexuuu (Jlek) 1,78 64
JlaGopatopusbie pabots (JI1ab) 1,78 64
[Tpaktuueckue 3ausatus (I113) 0,89 32
CamocrositesbHas padora (CP): 5,56 200
CamocTosTenbHOE U3YyUCHUE PA3ICIIOB TUCIUILITMHBI 5,56 200
Buja koHTpoOJISi: IK3aMeH 2,0 12
B ToM umciie mo cemecTpam:
1 cemecTp
OO6masi TpyA0eMKOCTh TUCIHILJIMHBI B ceMecTpe 7,0 252
KonTaktHas padora (KP): 2,67 96
Jlexiuu (JIek) 0,89 32
JlaGopatopusbie pabots (JI1ab) 0,89 32
[Tpaktuueckue 3ausatus (113) 0,89 32
CamocrositesabHas padora (CP): 3,33 120
CamocTosITeIbHOE U3YUYCHHUE Pa3/iesiOB JUCIUTIIMHBI 3,33 120
Bua KOHTpOJISA: IK3aMeH 1,0 36
2 cemecTp

OO6masi TpyA0eMKOCTh TUCIHIIJIMHBI B ceMecTpe 5,0 180
KonraktHas pa6ora (KP): 1,77 64
Jlexiuu (JIek) 0,89 32
JlaGopatopusbie pabots (JI1ab) 0,89 32
[Tpaktuueckue 3ausatus (113) - -

CamocrositesabHas padora (CP): 2,23 80
CamocTOsATeTbHOE U3YUYCHHUE PA3IesIOB JUCITUTIIMHBI 2,23 80
Bua KOHTpOJISA: IK3aMeH 1,0 36




Buabl yueOHol padoThI

0O0beM

B 3aueTHBIX

B actponom.

eMHMIIAX Jacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI TI0 Y4eOHOMY IJIaHy 12,0 324
KonraktHas pa6ora (KP): 4,44 120
Jlexuu (Jlek) 1,78 48
JlaGopatopubie pabots (JI1ab) 1,78 48
[Mpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesabHas padora (CP): 5,56 150
CamocTOosTeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTIIMHBI 5,56 150
Bua KOHTpOJISA: IK3aMeH 2,0 54
B ToM umciie mo cemecTpam:
1 cemecTp
OO0masi TpyA0eMKOCTh JUCIHILJIMHBI B ceMecTpe 7,0 189
KonrakTHas padora (KP): 2,67 72
Jlexumn (Jlek) 0,89 24
JlaGopatopusbie pabots (JI1ab) 0,89 24
[Mpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 3,33 90
CamocTOsATeTbHOE U3YUYCHHUE PA3IesIOB JUCITUTIIMHBI 3,33 90
Buja koHTpoOJISi: IK3aMeH 1,0 27
2 cemecTp

OO0mas Tpy10eMKOCTh JUCIHUIJIMHBI B ceMecTpe 5,0 135
KonraktHas pa6ora (KP): 1,77 48
Jlexumn (Jlek) 0,89 24
JlaGopatopusbie padots (JI1ab) 0,89 24
[Mpaktuueckue 3ansatus (I13) - -
CamocrosTeasHnasi padora (CP): 2,23 60
CamocTOsATeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTIIMHBI 2,23 60
Buja koHTpOJISI: IK3aMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«Oprannueckasi xumus» (b1.5.09)
1. Heap AMCUMIIMHBI — MPUOOPETEHHE CTYACHTAMH 3HAHUH O CTPOCHMM OPTaHUYECKUX

COGHHHGHHﬁ, OCHOBHBIX XMMHUYECKHUX CBOMCTBAX PA3JINYHBIX KJIIACCOB OPTraHUYCCKHUX COG,Z[I/IHGHI/Iﬁ n

MCTOAaX HUX MOJYUCHUSA, KaK IIPOMBINUIICHHBIX, TaK U na60paTopHHx.

2. B pe3yabTarte u3y4yeHus THCHHUIJIMHBI CTYEHT 10JIKeH:
Obnadams cnenyrommmu oomekynbTypHbiMH (OK) u obmenpodeccuonansubivu (OIIK)

KOMIIECTCHI UMM

CMOCOOHOCTBIO K caMoopraHu3aiuu u camooopazosanuto (OK-7);

CIIOCOOHOCTBIO U TOTOBHOCTBHIO HCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCHHUIUIAH B ipodeccuonanbroit aesrenbHoctu (OITK-1)

TOTOBHOCTBIO HCIOJb30BaTh 3HAHUS O COBPEMEHHOW (HU3WYECKOW KapTUHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHMM BEIIECTBA [JISl MOHUMAHUS
OKpyXaromiero mupa u seienuit npupoasl (OI1K-2);

TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O CTPOEHUM BEILECTBA, MPUPOJE XUMUYECKOMN CBSI3U B
Pa3IMYHBIX KJIACCaX XUMHUYECKHX COCIMHEHUH I MOHWMAHHs CBOWCTB MaTEpUAJIOB H
MeXaHHM3Ma XUMHYECKHX MPOIIECCOB, TPOTEKAONIMX B oOkpyxatomieM mupe (OI1K-3).
3nams:

- TEOpPETHMYECKHE OCHOBBI CTPOEHHUS M CBONCTB pa3IUYHBIX KIJIACCOB OpPraHMYECKHX

COCIUHCHMIA,

- CIIOCOOBI IMOJIYYCHHUA HW XHUMHYCECKHUC CBOIMCTBAa OCHOBHEIX KJIACCOB OpPraHu4Y€CKUx

COCIUHCHMI,

- OCHOBHBIE MEXaHU3MBI TPOTEKAHUSI OPTAHUYCCKUX PEAKITUH.
Ymems:
- MPUMEHATh TEOPETUUYECKHE 3HAHUS Il CUHTE3a OPTaHMYECKUX COCIMHEHHM pa3IuyHBbIX

KJIaCCOB;

- AaHAJIM3UPOBATh U MPEJCKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPTaHUYECKUX COEIUHECHUN;

- COCTaBJISITh CXEMbI CHHTE3a OPraHUYECKUX COCIUHEHMH, 3aJAaHHOTO CTPOCHMUSI.

Brnaoems:

- OCHOBaMH HOMEHKJIATYPHhI U KJIACCU(PUKAIIMH OPTAaHUYECKUX COSTUHEHU;

- OCHOBHBIMHU T€OPETUYECKUMH MPEICTABICHUSIMU B OPraHUYECKOU XUMUU;

- HaBBIKaMU 00OCHOBAHUS PAIIIOHATBHBIX CIIOCOOOB MOTYYCHHSI OPraHUIECKUX BEIIECTB.

3. KpaTkoe conepskaHue JUCHUILINHBI:

Homenkiatypa oprannueckux cCoeIMHEHUN. Teoprsi XUMUYECKOTO CTPOEHHUS U HACBILIEHHbIE

yrieBogopoasl (YB). Ilpupona xoBanentHoi cBsa3u. Popmynsl Jlbtonca. dopManbHblid 3aps.

OddexTrr 3amectuteneid. IIpomexyTouHble COCOMHEHHMS W YaCTHUIbl OPTaHUYECKUX PEaKIUsX.
DOHepreTuyeckas auarpamma peakiuuu. Mexanusm peakuuu. Crepeon3omepusi, €€ BHAbI U

0003HaYeHUs.

Anudarnueckue coequHeHus. HacwileHHbIe 1 HeHACKIICHHBIE Y B. ANTKaHBI, ITUKIIOATKAHBI,

AJIKEHBI, aJKUHBI, TTOJIMEHBI (AUEeHBI). B KaxI0M Kilacce paccMaTpUBarOTCS CIEIYIONINE pa3/eibl:

U30MepHsi, HOMEHKIIATypa, (PU3HUecKre ¥ XUMHUECKHUE CBOMCTBA, CIIOCOOKI OTyueHusl. MeXaHU3MBbI

peakuuii. JHepreTuyeckas JuarpaMmma peakiui.

Apomarnueckue coequHenus. Teopuu apomatuuHoctu. CoeMHEeHUs OEH30JIBHOTO pAfa.



N3omepus. Homenknarypa. CmocoObl monydeHus. XHMHYECKHE CBOWCTBa. BrnmsHue
3aMecTuTeNneii B OCH30JbHOM KOJBIIE Ha HANpaBlIeHUE U CKOPOCTh PEaKUUi 3IEKTPO(PHUIBLHOTO
3aMelEeHus.

4. O0beM y4eOHOM JUCHHUIIMHBI

O6bem
Buabi yueOHoii padoThl B 3aueTHEBIX B akazem.
eAMHHIIAX gacax

OO0mas TpyA0eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY MJIaHy 3,0 108
KonTaktHas padora (KP): 1,33 48
Jlexumn (Jlek) 0,44 16
JlaGopaTtopHbie padoTs (J1ad) - -

[paktuueckue 3ansatus (I13) 0,89 32
CamocrosTeasHnasi padora (CP): 1,67 60
Bua KoHTpOJIA: 3a4eT ¢ OLeHKOM - -

O6bem
Buabi yueOHoii padoThI B 3auernbix | B actponom.
eAMHUIIAX gacax

OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonrakTHas pa6ora (KP): 1,33 36
Jlexmn (Jlek) 0,44 12
JlaGopaTtopHsie padoTs (J1ab) - -

[Mpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
Bua koHTpOJIA: 3aUeT ¢ OLEeHKO - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«®u3nueckas xumus» (b1.5.10)

1. Heap DMCHMIJIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABISIONIUX XOJIOM
XUMHUYECKOTO TIpoIlecca, TMOKa3aTh O0JIACTH TPUIOKEHHUS STHUX 3aKOHOB M HAy4dUTh CTYACHTA
IPaMOTHO MPUMEHSITh UX MPHU PEUICHUH KOHKPETHBIX TEOPETHUECKUX M MPAKTUICCKUX 3a]1a4.

2. B pe3yJbTare n3yueHHus JMCUMIJIMHBI CTYAEHT J0JI/KEeH:

Ob6manate cneayrommmu oowenpogeccuonarvuvimu (OITK) kommeTeHIUsIMHU:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUTUTHH B TipodeccruonanbHoit aesreapHoctr (OITK-1);

- TOTOBHOCTBIO HCIIONIb30BaTh 3HAHHUA O COBPEMEHHOH (M3NYECKOl KapThHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHHM  BEMIECTBA I OHHUMAHHSA
OKpyXarouiero mupa u sisnennit npupozsl (OI1K-2);

- TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHUS O CTPOCHHUHU BEIIECTBA, PUPOIEC XUMHUUECKON CBS3H B
Pa3IUYHBIX KJaccax XMMHUYECKUX COSAMHEHUM NJIsl MOHMMAaHMs CBOMCTB MaTepuaioB U MEXaHU3Ma
XUMHYECKHX IPOIIECCOB, POTEKAOIINX B OKpyKaroiieM mupe (OITK-3).

3namo:

- OCHOBHBIE 3aKOHBI (DU3MYECKONW XUMHH, B3aUMOCBS3b (PUIUYECKUX M XUMHUYECKHX
XapaKTEPUCTHK MPOLECCa;

- MYTH OMpEJCNICHUs] BAKHEHIINX XapaKTePUCTHK XMMHYECKOTO paBHOBECHS (KOHCTAHTHI
paBHOBECHS, PAaBHOBECHOTO BBIXOJa MPOAYKTA, CTEMEHU IMPEBPALICHUS HCXOTHBIX BEIIECTB) U
BIIUSTHUS PA3IUYHBIX (PAKTOPOB HA CMENMICHUE XHMHUECKOTO PABHOBECHS;

- YCIIOBHS YCTaHOBJICHHS (Da30BbIX PABHOBECUN B OJIHO- U MHOTOKOMIIOHEHTHBIX CHCTEMaX,
BO3MOXKHOCTH Pa3JIEIIeHUs CI0XKHBIX CUCTEM Ha COCTAaBJISIIOIINE KOMIIOHEHTHI;

- TEPMOJIMHAMUYECKOE OMMCAHUE CBOMCTB UACABHBIX U HEUACATHHBIX PACTBOPOB, MOIXOIbI
K HaXOXKACHUIO MapIHAIbHBIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpa.

Ymems:

- TPUMEHATH TEOPETHUYECKHME 3HAHWS U OKCICPUMEHTAIBHBIE METOABl HCCICIOBAHUS
(bu3nUecKoil XMMHUU TIPU pelIeHUH NMPo(hecCHOHAIBHBIX 3a/1a4;

- IPOBOJIUTH TEPMOJUHAMUYECKHE PACUETHI, OCYIIECTBISITH aHAIHM3 U Ha OCHOBE 3TOTO JIENIaTh
000CHOBAHHbBIE BLIBOIBL,

- IpeICKa3bIBaTh U HAXOAUTh ONTUMAJIbHBIE YCIIOBHUS MIPOBEACHUS XUMUUYECKOTO Tpoliecca ¢
LEJbI0 MOJYYeHHs] MAKCUMaJIbHO BO3MOKHOTO BBIX0J1a MHTEPECYIOIEr0 IPOIYKTa;

- IPE/ICTABIIATH JaHHBIC JJa0OPATOPHOTO MCCIEOBAaHUS B rpadudeckoi popMe u Ha OCHOBE
MOJIyYEHHBIX 3aBUCUMOCTEN OMpPENENsITh COOTBETCTBYIOIINE TEPMOIMHAMUYECKIE U KUHETHUECKHE
XapaKTePUCTUKU XUMHUYECKON CUCTEMBI 1 XHMHUYECKOTO TIPOIIECcCca;

- MPOBOJUTH AHAIIU3 U KPUTHUYECKH OICHUBATH MOITYYCHHBIC IKCIIEPUMEHTATbHBIC JTaHHEIC,
000011aTh 1 Jes1aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OMBITOB.

Braoemy:

- KOMILJIEKCOM COBPEMEHHBIX TEOPETUYECKHX METOJOB (PU3NYECKOM XUMHH ISl pEIICHUS
KOHKPETHBIX MCCIIeI0BAaTEIbCKUX 3a/1aY;

- HaBBIKAMM OIIPENIETICHUSI COCTOSIHUS PAaBHOBECHS M CaMOIPOU3BOJIBHOIO HaIlpaBJICHUS
XUMHYECKOT0 IIpolecca;

- preMaMu OOpaOOTKHU TMOJIYYEHHBIX OIBITHBIX JAHHBIX JJIsl BBISABICHUS M yCTAHOBIICHUS
B3aMMOCBSI3€H MEXITYy TEPMOIMHAMUYECKIMH CBOMCTBAMH U (PU3NYECKUMU ITapaMeTpaMu MPoIiecca;



- 3HaHUSMHU OCHOBHBIX 3aKOHOB (PM3MUYECKOM XMMHUU JJISI COAEPIKATENbHON MHTEPIPETALUN
TEPMOJMHAMHYECKHUX PACUETOB.

3. KpaTkoe coep:xaHue JMCHUIINHBI:

Xumuyeckasi TepMOAUHAMMKA. 1-b1ii U 2-0l 3aKOHBI TEPMOJUHAMUKH, rocTynaT [lnanka.
B3anMocBs3p TemnoTel, pabOThl M M3MEHEHHs BHYTPEHHEH 3HEPruM B IPOLECCaX C Yy4acTHEM
uaeanbHOro rasza. TemnoéMkocTh TBEPABIX. JKMIKHMX M ra3000pa3HbIX BeIIECTB. TepMOXMMHS.
Bbruncnenue TtemnoBbXx 3¢ (EKTOB XMMHUYECKHUX pEaKLUui, MpoueccoB (a3oBbIX IMEPEXOI0B,
PacTBOPEHUS M IpYrux PU3UKO-XMMHUYECKHX MpoleccoB. DHeprus ['nd6ca n sneprus ['ensmromsia
KaK KPUTEpUU HaIpaBJICHUs XMMHUYECKOro mpouecca. Pacuér abcomoTHON sHTponHuu. XUMHUYECKOE
paBHOBecue. KoHCTaHTa XMMHUYECKOTO paBHOBECUSI U METOJbI €€ pacuéra U SKCIIEPUMEHTAIBLHOTO
onpezaeneHus. PaBHOBECHBIH BBIXOJ] NPOAYKTA, BIMSHUE JAaBIEHUS, TEMIIEpATyphl, NPUMECH
MHEPTHOTO Ta3a Ha pPABHOBECHBIM BBIXOJA. YpaBHEHHs H30TepMbl U u300apel Bant-T'odda.
CraTtuctuyeckas TepMoArHaMuKka. Pacuér repmoanHamMudeckux GyHKIMN Ha 0a3e MpencTaBIeH o
CyMME IT0 COCTOSTHUSIM.

®a3oBble paBHOBeCHSI B OJHOKOMIIOHEHTHBIX cucTteMax. dazoBele nepexosl U (hazoBas
JlrarpaMMa COCTOSIHUSA JIJI1 OJJHOKOMIIOHEHTHBIX cUcTeM. TpoiiHas Touka. Y paBHenue Kinaneipona-
Knay3uyca. 3aBUCMMOCTb J[daBJEHHUsI HACBIIIEHHOIO mapa oOT TeMmmeparypel. OrnpeneneHue
TepMOIMHAMHUYECKUX (QYHKIMHI Tporecca (a3oBoro nepexona. Kputuueckas remmneparypa.

TepMmonnHamuuyeckass Teopusi pacTBopoB. Kiaccuduxkamus pactBopoB. CrocoObl
BBIpa)KEHUS cocTaBa pacTBopa. [lapuumanbHeie MOISIpHBbIE BeTHUUHBL. Y paBHeHUs ['166ca-/{rorema.
Wneanbuble pacTBopsl. TepMoauHaMudeckue QyHKIIMHM CMEIICHUS 115 HACaIbHBIX PACTBOPOB, 3aKOH
Payms. [IpenenpHo-paz0aBieHHBIE pacTBOphI, 3akoH ['eHpu. HewpgeanbHble pPacTBOPHI,
IIOJIO’KATENBHBIC U OTPULIATEIbHBIE OTKIOHEHNU OT 3aKoHa Payns. TepMoanHaMuueckoe onvcanue
HEHJICAIBHBIX PAaCTBOPOB, aKTUBHOCTh, KO3((UIMEHT aKkTUBHOCTU. KosumratuBHble CBOWCTBA
pacTBOPOB HEJIETY4YMX BELIECTB B JIeTydeM pacTBoputene. Kpuockonus, 30ymmockonus. Ocmoc,
OCMOTHYECKOE JABJICHUE.

@da30oBble paBHOBeCHMsT B MHOIOKOMIIOHEHTHBIX cHcTeMax. JlparpaMMbl <«J1aBiIcHHUE-
COCTaB», «TEMIIEPATYPa-COCTaB), «COCTAB Mapa-COCTAB KUIKOCTH» JJIs UACATIbHBIX U HEUICAIbHBIX
pactBopoB. 3akonbl ['n66ca-Konosanosa, Azeorponust. PU3MKO-XUMUYECKHE OCHOBBI pa3elICHUs
KHUIKUX cMmecel, pekTrudukanus. OU3nKo-XUMUYECKUN M TEPMUUYECKHI aHAIN3. Pa3ianyHble THUITBI
JarpaMm IJ1aBKOCTH. DBTeKkTHKA. [IpaBuiio a3 u npaBmiio psyara.

4. O0beM y4eOHOH JUCIUIIMHBI

O6bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eMHHIIAX gacax

OO0mas TpyA0eMKOCTh JUCHUIJIMHBI 10 Y4eOHOMY IJIaHY 5,0 180
KonraktHas pa6ora (KP): 1,78 64
Jlexmn (Jlek) 0,89 32
JlaGopatopusbie pabots (JI1ab) - -

[Mpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Buja xoHTpOJISI: IK3aMeH 1,0 36




Buabl yueOHol padoThI

0O0beM

B 3aueTHBIX

B actponom.

SAMHUIIAX yacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI TI0 Y4eOHOMY IJIaHy 5,0 135
KonraktHas pa6ora (KP): 1,78 48
Jlexmmn (Jlek) 0,89 24
JlaGopatopubie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,89 24
CamocrosiTesabHas padora (CP): 2,22 60
Buja koHTpOJISI: IK3aMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«Konnougnas xumus» (b1.b.11)

1. Heap AUCHUIIMHBI — O3HAKOMIIEHHE CTYJCHTOB C OCHOBAaMHU TEPMOIUHAMUKHU
MOBEPXHOCTHBIX SIBJICHUH, CIIOCOOAMH TONYYEHUsS ¥ BaXXHEWIIMMU CBOWCTBAMHU JIUCIEPCHBIX
CHCTEM.

2. B pe3yJbTare n3yueHus JMCUMIJIMHBI CTYAEHT J0JI/KEeH:

Ob6manate cnenyrommmu oowenpogpeccuonarvuvimu (OITK) komneTeHIUsIMHU:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUTUTHH B TipodeccruonanbHoit aesreapHoctr (OITK-1);

- TOTOBHOCTHIO UCIOJB30BaTh 3HAHHWS O COBPEMEHHOW (DHU3MUYECKON KapTUHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHHM  BEMIECTBA I  OHHUMAaHHUS
OKpyXarouiero mupa u sisnennit npupozsl (OI1K-2);

- TOTOBHOCTBIO HCITOJI30BATh 3HAHUSI O CTPOCHHH BEIECTBA, IPUPOJIC XUMUIECKON CBSI3U B
Pa3IUYHBIX KJaccax XMMHUYECKUX COSAMHEHUM NJIsl MOHMMAaHMs CBOMCTB MaTepuaioB U MEXaHU3Ma
XUMHYECKHX IPOIIECCOB, POTEKAOIINX B OKpyKaroiieM mupe (OITK-3).

3namo:

- OCHOBHBIE TIOHSATHSI M COOTHOUICHHS TEPMOJWHAMUKH TIOBEPXHOCTHBIX SIBICHUM
(TepMOIMHAMUKA TIOBEPXHOCTHOTO CJIOS; aire3us, CMAauyuBaHWE U PACTEKaHUE IKUIKOCTEH;
JTUCTIEPCHOCTh M TEPMOJMHAMUYECKHE CBOMCTBA Tel; aacopOlMsi Ta30B M MapOB, aJCOpOIUs U3
pacTBOpOB);

- OCHOBHBIE METObI TIOTyYEHUS JUCIICPCHBIX CHCTEM;

- OCHOBHBIE CBOMCTBa JIMCIEPCHBIX CHUCTEM (JIEKTPOIIOBEPXHOCTHBIE CBOWCTBA;
KMHETUYECKHUE U ONITUYECKUE CBOICTBA; CBOMCTBA paCTBOPOB KOJIOMIHBIX ITOBEPXHOCTHO-aKTUBHBIX
BEIIECTB);

- OCHOBHBIE MOHSTHSI U COOTHOIICHUS TEOPUN arperaTuBHON yCTOMYMBOCTH M KOAryisLuu
110G OOHBIX TUCTIEPCHBIX CUCTEM;

- OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa30BaHHUS U PEOJIOTMUECKHE CBOWCTBA
JUCTICPCHBIX CUCTEM.

Ymemy:
- TPOBOJAUTH pPACUEThl C HCIOJIb30BAHMEM OCHOBHBIX COOTHOIIEHUH TEPMOJUHAMUKHU
MOBEPXHOCTHBIX SIBJICHUHN M pacyeThl OCHOBHBIX XapaKTEPUCTHK JUCIIEPCHBIX CUCTEM.

Braoemy:

- METOJJaMH U3MEPEHHUS TOBEPXHOCTHOI'O HATSHKEHUS, KPAaeBOTro yIila, BEJIMYMHBI aJICOPOLIUN
U YAEIbHOW IIOBEPXHOCTH, BSI3KOCTH, KPUTHYECKOM KOHIEHTpAlMUM MMIEI000pa30BaHus,
JIEKTPOKUHETUYECKOTO MOTEHIMAaja; METOAAMM IIPOBEICHUs NUCIIEPCHOHHOIO aHajau3a, CUHTE3a
JUCIIEPCHBIX CUCTEM U OLICHKH UX arperaTUBHON YCTONYMBOCTH.

3. KpaTkoe coep:xaHue IMCUHUIIUHBI:

Monynsb 1. [IpenMer u npu3HAKU 0OOBEKTOB KOJUIOUIHON XUMUN

KomronnHasgs XuMusg - HayKa O IOBEPXHOCTHBIX SBJICHMSX M JHCIEPCHBIX CHCTEMax.
OcCHOBHBIE NPU3HAKK IUCHEPCHBIX CUCTEM - TE€TEPOr€HHOCTh M JUCIIEPCHOCTH; MOBEPXHOCTHAS
SHEPrus; KOJIMYECTBEHHBIE XapaKTePUCTUKU AucnepcHocTH. Kiaccudukanus AucnepcHbIX CUCTEM.

Mopyns 2. TepmonnHaMuKa MOBEPXHOCTHBIX SIBJICHUHN

OOm1ast XxapakTepuCTUKa TOBEPXHOCTHOW sHepruu. [loBepXHOCTHOE HATsDKEHUE. Y paBHEHUE
I'mG6ca-I'enpMronbpa uis  BHYTPEHHEW — yIENbHOM  MOBEPXHOCTHOM  »HEpruu  (TOJHOM
IIOBEPXHOCTHOM SHEPTUN).



Merona n36siTKOB ['100ca. dyHmaMeHTanpHOE aacopOImonHoe ypaBHenue [ mooca. YactHoe
BeIpakeHUe ypaBHeHuUs [ 100ca. [loBepXHOCTHO-aKTUBHBIE M TOBEPXHOCTHO-MHAKTUBHBIC BEIIECTBA.

Anresus u xoresus. YpasHenue [lronpe ans pabotsl aaresun. CmaunBanue, 3akoH HOHra.
VYpaBuenue [ronpe-lOnra. Pactexanme xuakocted, Kod(pQUIMEHT pacTekaHus 1o [apkuHCy.
D¢ dext MapaHronu, npaBmiio AHTOHOBA.

[TpaBuno a3 ['mb66ca u gucnepcHOCTh. BiausiHue KpUBU3HBI MOBEPXHOCTH HAa BHYTPEHHEE
nasnenue ten (ypaBHeHue Jlammaca). Kanmumnspaele siBnenus. YpaBHeHue KenbBuna. Biumsiaue
JUCTIIEPCHOCTH Ha PacTBOPUMOCTh, KOHCTAHTY PaBHOBECHS XHMHUYECKOM pPEaKINH, TeMmIepaTypy
¢dazoBoro nepexoa.

Metoapl TONydeHHMS JUCHEPCHBIX CHCTeM. YpaBHeHue PeOunaepa mns  paboTbl
mucneprupoBanus. Dddexr Pebunnepa. ['omoreHHas u rereporeHHas KOHJIEHCAIMS. DHEPTUs
I'n66ca ob6pazoBanus 3aposiiia HOBOH (a3bl. Kunernka o0pa3oBaHus HOBOH (a3bl.

Monynb 3. AncopOIOHHBIE PABHOBECHS

[Ipupona amcopOUUOHHBIX CHI. AICOpOIHs Tra30B U MapoB Ha OJHOPOJHOW IMOBEPXHOCTH.
3akon I'enpu. Monens u ypaBHeHue JleHrmioopa. Teopus MOTUMOJICKYJIIPHON aacopOIuu
bpynayspa, Ommera, Temnepa (bOT). Onpenenenne yaenpbHoOM moBepxHOCTH MeTo10M bOT.

AncopOnus Ta30B M MapoB Ha MOPUCTHIX Marepuanax. Knaccudukarnus nop o [yOoununy.
Teopuss kanwuisipHOM KoHJeHcauuu. Pacuer wuHTerpanpHod W AudQepeHnnanbHO KPUBBIX
pacripenenenusi oobeMa 1op Mo pazmepam.

AncopOmsi Ha MHKPOTOPUCTBIX MaTepuanax. [loTeHnmaneHas Teopus [lonsHu.
Xapakrepuctuueckas kpuas agcopOruu. O6o0menHoe ypaBHeHue teopun JyOuHHHA 00bEMHOTO
3aI0JIHEHUS MUKPOTIOp, ypaBHeHue Jlyoununa - PanymikeBuya.

AncopOnusi TOBEpXHOCTHO-aKTUBHBIX BemiecTB. [IpaBmiio J[rokmo - Tpay6Oe. 3aBucumocThb
MMOBEPXHOCTHOTO HATSDKEHUS OT cocTaBa pacTBopa. YpaHenuwe IllumkoBckoro. YpaBHeHus
COCTOSIHHS Ta3000pa3HbIX MOBEPXHOCTHBIX (1COPOIIMOHHBIX ) TIIEHOK. Beckr JIenrmiopa.

Monynb 4. DieKTpudecKue sBJICHUS Ha TOBEPXHOCTH

Mexanu3mbl 00pa3oBaHus JBOWHOTO 3nekTpudeckoro cios (19C). YpaBuenus Jlunmnmana.
Onexrpokanwuisipabie  KpuBble. Teopunm crpoenus JOC. Pemenue ypaBHenus Ilyaccona-
Bonbumana s quddysnoit vactu JJ9C. ADC no teopun IlItepHa, nepeszapsaka HOBEpXHOCTH.

ONEKTPOKMHETUYECKUE  SIBJIICHUS,  DJIEKTPOKMHETHMUECKUH  IOTEHLUal.  YpaBHEHHE
['enpmrombia-CMOITyXOBCKOTO JIJIS JIEKTPOOCMOca U dieKTpodopesa.

Mopyns 5. Kunernueckue cBOWCTBA TUCIIEPCHBIX CUCTEM

CBs13b CKOPOCTH OCXKIEHHUS YaCTHUIl C MX pa3MepoM. Y CIIOBHUs coOmoeHus 3akona CTokca.
CenuMeHTAIIMOHHBIM aHaMM3 TOJUAMUCIIEPCHBIX cucteM. KpuBble pacmpeneneHus 4YacTHI] I10
pasmepawm. [Ipupona GpoyHOBCKOTO ABMKEHHS. 3aKOH DifHIITEHHA - CMOITyX0BCKOTO. ClIe/ICTBUS U3
TEOpUH OpOYHOBCKOTO JIBUKEHUS. CenumeHTanMOHHO-T1 (P Yy3NOHHOE paBHOBecHE,
TUIICOMETPUYECKUH 3aKOH.

Monynb 6. ArperaTuBHasi yCTOMYUBOCTD M KOATYJISIIIUS JUCTIEPCHBIX CHCTEM

CenuMmeHTallMOHHAS M arperaTUBHAs yCTOMYMBOCTH cucteM. JInopunbHble U THOPOOHBIE
cucreMbl. Kputepuit nuodunbproctr o Pedunnepy-1lykuny. JInobunsHbie AUCTIEpCHBIE CHCTEMBI.
Knaccudukanus MOBEpXHOCTHO-AaKTHUBHBIX BEIIECTB. TepMOAMHAMHMKA M MEXaHU3M  MH-
nemwiooopazopanus. Crpoenne munenn [IAB. ComoOunmzanus. Kputuueckas KOHIIEHTpAIwst
MUIIEIUI000pa30BaHMsI, METO/IbI €€ OIPEICIICHHS.

JInopoOueIe qucniepcHble cucTeMbl. DakTOphl YCTOHUYMBOCTH THMO(OOHBIX cucTeM. bricTpas
U MejuieHHas Koaryisiius. Kuneruka koarynsuuu no CMOIyXOBCKOMY. 3aBUCUMOCTh YHMCIIA YACTHI]
pazHoro mnopsaaka oT BpeMeHH. OcHOBHbIE mNonoxeHus Teopuun [epsruna, Jlanmay, depses,



OgepbOeka ([JJIDO). PacknuHuBaromiee AaBieHUE W ero cocrapisomme. OOimee ypaBHEHUE s
SHEPrUM B3aUMOJAECUCTBUS TUCIEPCHBIX YacThll. [loTeHManpHble KpUBBIE B3aUMOAECHCTBHS YACTHIL.
HelitpanusauroHHas U KOHLIEHTpauroHHas koaryysanus. [Ipasuno [ynsne-I'apau.

Monayns 7. CTpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHHYECKHE CBOMCTBA JMCIEPCHBIX
CUCTEM

Tunsl CTpyKTYyp, 00pa3yroIiuxcs B JUCIEPCHBIX CHCTEMax. B3anMocCBs3p MeXIy BUAOM
MOTEHITMATBHOW KpUBOW B3ammojercTBus dacTull (rmo teopuu [JI®O) u TUIIOM BO3HUKAIOUIUX
CTpYKTYp. KoarysiinoHHO-THKCOTPOIHBIE U KOHIEHCAIUOHHO-KPUCTAJUIN3ALIMOHHBIE CTPYKTYPBI.

Peonornuecknii MeTOA MCCIEAOBAHMA JNHUCIEPCHBIX CUCTEM. OCHOBHBIC TIOHATHS U
UJcalbHbIE 3aKOHBI PE0JIOTHU. MoienupoBaHie peoJOrHYeCKX CBOMCTB TEI.

Knaccugukanus AucrepcHbIX CHCTEM O CTPYKTYPHO-MEXaHUYECKHM CBOMCTBaM. Bs3kocTh
KUJKUX arperaTUBHO YCTOMUYMBBIX IUCHEPCHBIX cUCTeM. YpaBHeHus OiHIuTelHa, lTtayaunrepa,
Mapka - XayBuHKa. Peonoruyeckue CBOWCTBAa CTPYKTYPUPOBAHHBIX HKHMJIKOOOpPA3HBIX H
TBEPJ0OOPA3HBIX CHCTEM.

4. O0beM y4eOHOH JUCIHIIMHBI

O6bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eAMHHIIAX gacax

OO0mas TpyA0€eMKOCTh TUCHUIJIMHBI 0 Y4eOHOMY IJIaHY 5,0 180
KonraktHas padora (KP): 1,78 64
Jlexumn (Jlek) 0,89 32
JlaGopatopusbie padots (JI1ab) 0,89 32
[Mpaktuueckue 3ansatus (I13) - -

CamocrositesbHas padora (CP): 2,22 80
[ToaroToBka K 1a00paTOpHBIM padoTaM 1,11 40
Jpyrue BUIbI CaMOCTOSATEILHON pabOThI 1,11 40
Bua KOHTpOJISA: IK3aMeH 1,0 36

O0bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponom.
eAMHUIIAX qJacax

OO0mas TpyA0eMKOCTb JMCHHMIIJIMHBI 10 Y4eOHOMY IJIaHy 5,0 135
KonrakThas pa6ora (KP): 1,78 48
Jlexmmn (Jlek) 0,89 24
JlaGopaTtopHsie padoTs (J1ad) 0,89 24
[Tpaktuueckue 3ausatus (113) - -

CamocrosiTesabHas padora (CP): 2,22 60
[Monroroska k 1abopaTOpHBIM paboTam 1,11 30
Jlpyrue BUIbI CAMOCTOSITENIHONM PabOTHI 1,11 30
Buja xoHTpOJISI: IK3aMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«Anamntnyeckas xumus» (b1.5.12)

1. Heap TUCHUIIMHBI — MPUOOPETEHHE O0YUYAIONUMUCS 3HAHUKA IO OCHOBHBIM TPYIIIIaM
METOJIOB XMUMHYECKOrO aHajan3a, HauOojee IIMPOKO NPHUMEHSEMBIX B MPOMBIIIJICHHOCTH U
HCCJIEIOBATENILCKOM paboTe, a TakKe KOMIETCHIINH, HEOOXOIMMBIX XUMHKAM-TEXHOJIOTaM BCEX
CHEIMAIbHOCTEH [l pellieHrs KOHKPETHBIX 33/1a4 XUMUYECKOTO aHaTN3a.

2. B pe3yJibTaTe 0CBOEHUS JUCHUILINHBI CTYI€HT /10JI7KeH::

Ob6manate cneayommmu oowenpogpeccuonarvuvimu (OITK) kommeTeHIUsIMHU:

- CIOCOOHOCTBHIO W TOTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUIUTHH B Tipodeccuonanbroit nesrenbHoctu (OITK-1);

- TOTOBHOCTBIO HCITOJIB30BATh 3HAHUSI O CTPOCHHH BEIECTBA, IPUPOJIE XUMUIECKON CBSI3U B
Pa3IUYHBIX KJIaccaX XUMHUYECKUX COSAMHEHUU NIJIsl MOHMMAHMsI CBOMCTB MaTepUaioB M MEXaHU3Ma
XUMHYECKHX TPOIIECCOB, MPOTEKAIIUX B okpyxkatoiieM mupe (OITK-3).

3namo:

- OCHOBHBIE TMOHSTHS, TEPMHUHBI, METOJbl U MPUEMbI KAQU€CTBEHHOTO M KOJIWYECTBEHHOIO
XUMHYECKOT0 aHajIn3a, TEOPUI0 XUMUYECKUX U (PU3UKO-XMMHUYECKUX METOJIOB aHAJIN3a, MPUHIUIIBI
paboThl OCHOBHBIX TPHUOOPOB B PU3UKO-XUMHUECKUX METOaX.

Ymemns:

- TIPUMEHSTH MPUOOPETEHHBIC MPAKTUYCCKUE HABBIKU B MPO(PECCHOHAIBHON ACSITETbHOCTU
JUISL pelIeHHUs] KOHKPETHBIX 3a1ad; BIIAJETh: MOHUMAHHEM IIelied U alTOPUTMOB XUMHUYECKOTO
aHaJM3a, COoCO0aMH PEIICHUs aHAIUTUYECKUX 3aJ]1ad, OIEHKOW BO3MOXKHOCTEH Ka)KIOT0 METOoja
aHaJIM3a, OCHOBAMHM METPOJIOTUYECKOM OILEHKH pPe3yJbTaTOB KOJIWYECTBEHHOIO XUMHYECKOIO
aHayIM3a.

Braoemy:

- TOHUMaHWEM LeJeil M aIropuTMOB XHMMHMYECKOTO aHajiu3a, CHOoco0aMu pelleHus
AQHAIUTUYECKUX 3a/1a4, OLEHKOH BO3MOXKHOCTEM KaXJOro MeToja aHalih3a, OCHOBAMHU
METPOJIOTHUECKOH OLIEHKH PE3YIbTaTOB KOJTUYECTBEHHOTO XUMHUYECKOTO aHATN3A.

Hmemb npedcmasnenue o eIMHON JIOTUKE XUMHUECKOTO aHAJIM3a, 0 MHOT000pa3uy METO/IOB
XUMHUYECKOTO aHaIM3a W O KOHTPOJIE KauecTBa PEe3ylbTaTOB KOJIHMYECTBEHHOTO XHWMHUYECKOTO
aHaym3a.

3. KpaTkoe cogepskaHue JUCHUILINHBI:

Brenenue. [Tonstue 06 ananuruueckor xumMuu (AX) Kak 0 CUCTEME 3HAHUH, TTO3BOJISIONIEH
YCTAHOBUTH KAaYECTBEHHBIM M KOJWYECTBEHHBIM CcOCTaB BemiecTBa. 3amaun AX. AHaIUTHYECKUN
CUTHAJI KaK HOCUTEJIh KaYeCTBEHHOM 1 KOJIMYECTBEHHOM nHpopMaruu 00 oobekTe aHanu3a. [lonstue
0o mpobooTbope u mpobomoaroroBke. OCHOBHBIE TpeOOBaHUS, NPEIBIBISEMBbIE K METOJaM
XUMHUYECKOTO aHajau3a. YCIOBUS  BBIMIOJNIHEHUS ONpeNeNeHuid. AHamutuyeckas Qopma,
AHATUTUYECKUE TIPU3HAKU. AHATUTHYECKHE KIIACCU(PUKAIIUN KATHOHOB U aHHOHOB.

Cucrematndeckuii U 1poOHBIN aHann3. CoBpeMeHHbIC METOABI HICHTU(DUKAIIUN SJIEMEHTOB
u coenuHeHUU. OpraHuyecKkue aHaJIUTHUYECKHUE pPEareHThbl B aHallu3€ HEOPraHWYECKUX BEIIECTB.
PaBHOBecus B aHATUTUYECKUX TOMOTCHHBIX M T€TePOreHHbIX cucTeMax. OCHOBHBIE TUIIBI PEAKIIHIA,
npuMeHseMblX B AX (KHCIOTHO-OCHOBHOE B3aWMOJCHCTBHE, OKHCJICHHE- BOCCTAaHOBJICHHE,
KOMILIEKCO0OpazoBanue, ocaxkaeHue). Onrcanue paBHOBECUS AHATTUTUUYECKHUX PEAKIIUNA C TOMOUIBIO
KOHCTaHT DPAaBHOBECHs. Y4eT MOOOYHBIX pEeakIMii C TOMOIIbIO armapara YCIOBHBIX KOHCTAaHT
paBHOBecHs. Mcronp30BaHue YCIOBHBIX KOHCTAHT PAaBHOBECHS JJISl ONTUMHU3AINHA aHATUTHUECKUX
peakuuMii W TMPAKTUYECKUX YCIOBUH WX BBHIMONHEHHUS. (OCHOBBI METOJOB KOJHMYECTBEHHOTO
XUMHUYECKOTO aHanu3a. MeToJbl KOJIWYECTBEHHOTO aHaiu3a. 1peOoBaHMs, MPEIbSBISIEMBIE K



XUMHUYECKUM PEAKLIHSM, UCIIOJIB3YEMBbIM B XUMHUYECKOM aHAJIN3€. DTalbl KOJIMYECTBEHHOTO aHAIN3a.
[lonsTHE O rpaBUMETPUYECKOM aHaIu3€. TeOopeTUYECKHE OCHOBBI TUTPUMETPUUYECKOrO aHaJIM3a.
[Tpuemsr TuTpoBanus. Pacuers! B TuTpuMeTpui. I'paduueckoe oToOpakeHue mporecca TUTPOBAHUSL.
CkadoKk TUTpOBaHMS, TOUYKA SKBHUBAJCHTHOCTH, KOHEYHAs TOUYKa TUTpoBaHMUs. IlepBuuHble u
BTOPHYHBIE CTaHIAPThl. MeTOJ] KUCIOTHO-OCHOBHOTO TUTPOBaHHs. BBHIOOP KHUCIOTHO-OCHOBHOTO
uHaukaropa. [Ipumeps! onpenenennii. MeTonbl OKMCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHMUS.
OKHMCIUTENBHO- BOCCTAHOBUTENBbHBIA MOTeHUMAN. DakTopbl, BIMAIONME HA €ro BEJINYUHY.
Ypasuenue HepHcra.

[lepmanranatomerpust. Momomerpust. ONTHMHE3AnMs —YCIOBHE ompeeneHus. Mertox
KOMIJIEKCOHOMETPHUECKOTO  TUTpoBaHHUA. (OCOOCHHOCTH peakuuid  KOMILIEKCOOOpa3oBaHuUs
(xematooOpa3oBanusi) uoHOB MetauioB ¢ O/ITA.  BpiOop  ONTUMambHBIX  YCIOBUH
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUA. TUTpOBaHME IO METOAY OCaXJeHus. MeTponorudeckas
OLIEHKA Pe3yJIbTaTOB aHaau3a. HANKAaTOpHbIE K MHCTPYMEHTAJIbHBIE CITOCOOBI YCTAHOBIICHUS TOUEK
SKBUBAJIEHTHOCTH.

BBenenve B (usmko-xumuueckue (MHCTPYMEHTAJIbHBIE) METOAbl XMMHUYECKOrO aHalu3a
(MMXA-OXMA). Knaccubukamus (U3MKO-XUMHYECKUX METOJOB aHalW3a. AHAIUTHYECKHUNA
CUTHAJ Kak MH(OpMaTHBHAs (PYHKIIMS COCTaBa BellecTBa. MeToIbl KOJIMYECTBEHHBIX U3MEPEHHM B
OXMA, ux XapakTepuCTHKA. AHAIUTHYECKME U METPOJIOTMYECKUE XAPAKTEPUCTUKH METOIUK

OTIpeIeIICHUSI.
4. O0beM y4eOHOM JUCHHIIMHBI
O0bem
Buabi yueOHoii padoThI B 3aueTHEIX B akazem.
eAMHMIIAX gacax

O01mas Tpya10eMKOCTh JUCHUIIHHBI 110 Y4e0HOMY ILUIaHYy 4,0 144
KonrakThas pa6ora (KP): 1,78 64
Jlexuuu (Jlek) 0,44 16
JlaGopaTtopHbie padoTs (J1ad) 1,33 48
[Tpaktuueckue 3ausatus (113) - -

CamocrositesbHas padora (CP): 2,22 80
CaMocToATEIbHOE N3YUEHHE PA3eNIOB AUCLUIIINHBI 2,22 80
Bua KoHTpOJIA: 3a4eT ¢ OLeHKOM - -

O6bem
Buabi yueOHoii padoThI B 3auernbix | B actponom.
eAMHUIIAX gacax

OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KonrakTHas pa6ora (KP): 1,78 48
Jlexmm (Jlek) 0,44 12
JlaGopaTtopHbie padoTs (J1ad) 1,33 36
[Mpaktuueckue 3ansatus (I13) - -

CamocrositesbHas padora (CP): 2,22 60
CamocTosATeTbHOE U3YUYCHHUE PA3/IesIOB JUCITUTITMHBI 2,22 60

Bua koHTpOJIA: 3aUeT ¢ OLEeHKO




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«HNnxenepHas rpapuka» (b1.5.13)

1. deap AMCHMNIMHBI — HAYYUTH CTYJCHTOB BBIOJHATH U YUTATh YEPTEXKHU IO MIPABUIIAM U
YCIIOBHOCTSIM COTJIaCHO CTaHAapTaM €IUHOU cUCTEMBI KOHCTpYKTOpckoi nokymeHTanuu (ECKJI).

2. B pesyabTare H3y4eHHs JMCHHUILIMHBI 00y4YalOLIUiics 10 MporpamMmMe 0aKajgaBpuarTa
JAOJIAKEH:

Obnadams CIETyIOUTUMA KOMITCTCHITUSIMU

- CIIOCOOHOCTHIO K CaMOOpraHu3aluu u camoobpaszoBanuio (OK-7);

- TOTOBHOCTh MHCHOJb30BaTh 3HAHHUS O COBPEMEHHOW (hU3MUECKON KapTUHE MHpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTAX, CTPOCHHMM  BEIIeCTBA Ui  TOHUMAaHUs
OKpY’Karomiero Mupa u ssieHui npupoisi (OI1K-2).

3nams:

- cr1ocoObI 0TOOpa)keHUs MPOCTPAHCTBEHHBIX (POPM Ha TIIOCKOCTH;

- IpaBWJIa U YCJIOBHOCTH MPHU BBIMOJHEHUH YEPTExKel;

- BUJIbI U3/I€TTUI U KOHCTPYKTOPCKUX JJOKYMEHTOB;

- Ha ypOBHE MPEACTABICHUS XapaKTEPUCTUKHN (POPMBI U TTOBEPXHOCTH U3ACTHUH.

Ymems:

- BBIIIOJIHATH U YUTATh YEPTEKH TEXHUUECKUX U3ICTHH C yUeTOM IEHCTBYIOIINX CTAaH/IapTOB;

- BBIMOJIHAT ¥ YUTATh CXEMBI TEXHOJIOTMYECKUX MPOIIECCOB;

- CTIOJIB30BATh CPEACTBA KOMIIBIOTEPHOH rpad)uKu At U3TOTOBJICHUS YEPTEKEH.

Braoemy:

- crocobamMu ¥ mprueMaMiu U300paKeHUs MPEIMETOB Ha TUIOCKOCTH;

- rpaduueckum nakerom «Kommacy.

3. Kparkoe comepxxanue Q1M CUMILIHHBI:

BBenenmne. [Ipenver u MeToapl HHXEHEpHOH rpaduku. Kparkue nuctopuyeckue CBEICHHUS.
3amauu ¥ MECTO Kypca B ITOATOTOBKE OaKanaBpa TEXHUKU U TEXHOJIOTUH.

Mopnyas 1. U3ne/usi 1 KOHCTPYKTOPCKHE TOKYMEHTBI.

1.1. Buab! u3nejimii 1 KOHCTPYKTOPCKUX IOKYMEHTOB.

Buner wznenuit mo I'OCT: neranp, cOOpovHas €IWHMIIA, KOMIUIEKC, KOMIUICKT. Bumpl
KOHCTPYKTOPCKUX JIOKYMEHTOB: YepTeK MAETalnH, COOPOYHBIM YEepTeX, depTex oOIlero BUAA,
cneuuukanus, cxema. IIuppsl KOHCTPYKTOpCKHMX JOKyMeHTOB. Kparkue cBeneHus o
CTPOUTENBHBIX YEPTEXKAX.

1.2. Pe3p00BbIe M3/1e/1Us1 U COCIMHECHUS.

Pe3pObl:  0Opa3zoBanue, KiaccupUKaims, H300pakeHHe H 0003HAueHHE Ha YEepTEKe.
CrannaptHele pe3bOoBble u3nenus. OnpeznencHue pe3bObl u3mMepeHueM. CoeauHEHHs AeTanel
6osToM U mIMmUIbKOH. Pe3p0oBbIie TpyOHBIE coennHeHMs. [[ankoBbIe coeTMHEHMS.

1.3. DcKku3bl U TeXHUYECKHE PUCYHKH JIeTaJIel.

ITocnenoBaTrenbHOCTh BBINOJHEHUS M300pakKeHUH JeTain: BHIOOp INIABHOTO M300pakKeHUs;
OlpesielieHue HEeoO0XOAMMOro KOJMYECTBAa H300pake€HHMM; TMOATrOTOBKAa IOJIA uepTexa K
N300pakeHHIO AETaIN; U300pakeHNEe OCHOBHBIX BHELITHUX U BHYTPEHHUX ouepTaHui netanu. O0mep
JIeTaJIi IPY BBIIOJIHEHUH ee 3cKu3a ¢ HaTyphl. OopmieHue ueprexent u a3cku3oB aeraneil. [Ipasuna
BBITIOJIHEHUS ¥ 0(POPMIICHHS TEXHUUECKUX PUCYHKOB. O003HAUEHUS MaTEPUAIOB.

1.4. YepTe:xu cOOPOYHBIX eANHULL.

[IpaBuia BeIONHEHHS U OOPMIICHHSI COOPOYHOTO YepTexka: BEIOOP INIABHOTO N300paKEHHUS,
OIpe/ielIeHne KOJIMYEeCTBa HM300pa)KeHWH, HAHECEHHWE HOMEpOB IO3MLUI, HAaHECEHHE DPa3MEpOB



(rabapuTHBIC, YCTAaHOBOYHBIC, NPHCOCIUHUTEIbHBIE, OJKCIUTyaTalmoHHbe). Crenudukarms.
[IpaBumna BbIMOIHEHUS M 0(OPMIICHHS YepTeka OOIIEero BUAA.

Mopnyas 2. CoennHeHns JeTajiei.

2.1. Cxembl.

Knaccudpukanus cxem mo Bumam u tunam. OOo3HadeHune cxeMm. [IpaBuia BBIMOTHEHHS
CTPYKTYPHBIX U IPUHUMUITAAIBHBIX TEXHOJIOIMYECKUX cXeM. CXEeMBI PACTIOI0KEHHUS.

2.2. M300pakeHusi cOeAMHEHU I aeTaJieil.

@nanuesble coeauHenus. Llnumesple u mmoHoyHsle coennuenus. CoeAMHEeHNs WTUHTOM U
MIUIMHTOM. Hepa3zbeMHbIE COCIMHEHMs HeTajiei: CcBapka, IMailiKa, CKJIeHBaHWE, OOBAJIbIIOBKA,
pa3BabLIOBKa, COEMHEHHNE 3aKJIETIKOM.

2.3. ApmaTtypa Tpy0oOnIpoBoa0OB.

Knaccudukanus apmMarypbsl TpyOONpOBOIOB 110 HA3HAYEHUIO, TIO THUITY TEPEKPHITHS MTOTOKA
paboueil cpenpl, 1O crocody NPUCOETUHEHUS K TpPyOONpoBOAYy, MO CHOCOOYy TepMEeTHU3aluu
LITUHACIIA.

Monayasb 3. UepTeskn cOOPOUYHBIX eIUHUL. JJIEeMEHTbl KOMNIbIOTEPHOI rpagukm.

3.1. 'eomeTpuyeckue XapakTepuCTUKU (OPMbI M MOBEPXHOCTH H3AeTHI.

Pasmepsl, npaBuiia UX HaHECEHUs Ha yepTexe. Pa3Mepbl NCIIONIHUTENBHBIE U CIIPABOYHBIE,
rabapuTHbIC, KOOPAMHUPYIOIIME U 4YacTHble. ba3sl W3MepHUTENbHbIE, KOHCTPYKTOPCKHE,
TEXHOJIOTUYECKHE, BcrioMorareibHble. Hanecenue pasmepoB or 0a3. IlpenenbHble OTKIOHEHHS
pa3MepoB IIIaKUX MOBEPXHOCTEH, JOMYCKH, MOcaaku. JJOmycKu 1 Mocaaku 1Jis AeTanel ¢ pe3b0oi.
[[Tepox0OBaTOCTh MOBEPXHOCTEH JeTajlel, IapaMeTpbl MIEPOXOBAaTOCTH, IIpaBUIa HAHECEHUs
MapaMeTpoB IIEPOXOBATOCTH IMOBEpPXHOCTEH Ha uepTexe. [IpenenbHble OTKIOHEHHS (HOPMBI U
PacCIONOKEHNUS.

3.2. letrasmpoBaHue YepTe:Keil COOPOYHBIX eITUHHII.

[IpaBuna nperamupoBaHUs 4YepTekeH COOPOUHBIX €IWHUIL. BBITIOJIHEHHE 4YepTexed u
TEXHUYECKHUX PUCYHKOB JIETAJICH.

3.3. DiieMeHTbl KOMIIBIOTEPHO IrPauKH.

KommprorepHast rpaduka u pemaembie €0 3amadd. I 'padudeckue OOBEKThI, TPUMHUTHBEI,
aTpulyThl, cuHTe3 n3o0paxenus. [IpencrasieHue BuIeOMHPOPMAIIUN U €€ MAIIUHHAS TeHepalus.
CoBpeMeHHbIE CTaHAApPThl KOMIIBIOTEPHOW rpaduku, Trpaduyeckue S3bIKM U MeTadailibl.
Peanuzamus anmapatHbeIx Moaynei rpadpudeckor cucteMbl. OCHOBHBIE rpadUueCcKHe alrTOPUTMBI Ha
IUIOCKOCTH | B IpocTpaHcTBe. [Iporpammublie rpaduyeckre CUCTEMBI U HX TIPUMEHEHHE.

4. O0beM y4eOHOH TUCHHUILINHBI:

O0bem
Buabl yueOHoii padoThI B 3aueTHEIX B akazem.
eIMHUTIAX qacax

OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonTaktHas padora (KP): 1,33 48
Jlexuuu (Jlek) 0,44 16
JlaGopaTtopHsie padoTs (J1ad) 0,22 8

[Tpaktuueckue 3ausatus (113) 0,67 24
CamocrosTeasHnasi padora (CP): 2,67 96
By koHTpOJISI: 3a4eT ¢ OLleHKOoM / KypcoBasi padoTa - -




O0bem
Buabl yueOHol padoThI B 3agerneix | B actpoHOoMm.
eAMHHIIAX gacax

OO0mas TpyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 4,0 108
KonraktHas pa6ora (KP): 1,33 36
Jlexuu (Jlek) 0,44 12
JlaGopatopubie pabots (JI1ab) 0,22 6

[Mpaktuueckue 3ansatus (I13) 0,67 18
CamocrositesabHas padora (CP): 2,67 72
Bua koHTpOJIA: 3a4UeT ¢ OLleHKOM / KypcoBasi padora - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«IIpukaannas mexanuka» (b1.5.14)

1. Heap OMCHMIUIMHBI — HAy4YUTh CTYJIEHTOB TBOPUYECKOMY MOJAXOAY K BBIIMOJHEHUIO
WHXXEHEPHBIX PACUETOB Ha MPOYHOCTh, JKECTKOCTb W YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIIUH,
JieTanei v y3J10B MallliH U anmnaparos.

2. B pe3yJbTate n3yueHHus JMCUMIJIMHBI CTYEHT J0JI/KEeH:

Ob6nanare cneayromumMu oowenpopeccuonarvuvimu (OITK) komneTeHIUsIMHU:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHTUTHH B TipodeccruonanbHoit aesreabHoctr (OITK-1);

- TOTOBHOCTHIO UCIOJB30BaTh 3HAHHWS O COBPEMEHHOW (hHU3MUYECKON KapTUHE MHUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUM  BELIECTBA JJIs  [OHUMAHMS
OKpY’Karomiero Mupa u ssieHui mpupoisi (OI1K-2).

3namu:

- OCHOBHBIC YPaBHEHHUS M METOJBbI PEIICHUS 33]1a4 CONPOTUBICHUS MAaTE€pPUAIOB U JeTalel
MalluH;

- OCHOBHBIE METOJBI PACYETOB HAa IMPOYHOCTh, JKECTKOCTh M YCTOMYMBOCTH 3JIEMEHTOB
KOHCTPYKLMI MalllMH U anmaparos;

- OCHOBBI TEOPUU pacueTa JeTajei U y3JI0B MAlllMH U aNlapaToB XUMUYECKOU TEXHOJIOTHH.

Ymemns:

- MPOBOJMUTH PACUEThl 3JIEMEHTOB KOHCTPYKIMH Ha OCHOBE METOJIOB COINPOTUBICHUS
MaTepHaJoB;

- pacCUUTHIBaTh U KOHCTPYHUPOBATh ACTAIA MAIIUH 10 UCXOAHBIM JIAHHBIM;

- IPOU3BOJIUTH PACUETHI IO OCHOBHBIM KPUTEPHUSIM pabOTOCIIOCOOHOCTH U KOHCTPYHUPOBAHUS
neTajied MallluH.

Braoemy:

- HABBIKAMU pacyeTa COPOTHUBIICHUS MAaTEPHAIIOB aHATUTUYECKUMH METOJAMU;

- HaBBIKaMU BBIOOpA MaTEPUAJIOB 110 KPUTEPHUSM IIPOYHOCTH;

- pacueTaMu THIOBBIX JI€Tajlell MallliH, OJb3YSICh cpaBoyHOM uteparypoi u I'OCTamu.

3. KpaTkoe conep:kaHue TUCHUILINHBI:

BBenenue

Ponb npenmera «lIpukiiagnas MexaHuka» B OPMUPOBAHUN HH)KEHEPA XMMHKA-TEXHOJIOTa.
«[IpuknagHas MexaHHKa» KaK OCHOBa J/Jisi TOHMMaHUs paboThl, ycTpoiicTBa U Oe30macHoO
JKCILTyaTaluu 000pyI0BaHUSI XUMUYECKOTO MPOU3BO/ICTRA.

Moayas 1 «Onpenenenne peakiuii onop. Pacrskenune-cixxaTue».

Pazgen 1.1. Onpenenenuie peakiuii omnop.

AOCOIIOTHO TBEpAOE TENo. DIEeMEHThl CTaTHKU. OCHOBHBIC TOHSTHS. AKCHOMBI CTaTHKH.
VYpaBHuenus paBHoBecHs. CBSI3U U UX PEAKIUU.

Pasgen 1.2. Pactsxenue-cxkarue.

OCHOBHBIE [JONYIIEHUWS W TPUHUUINBI COMPOTHBJIEHUS MaTepHanioB. MeETOl CEYEHUU.
Hanpsoxenus, nepopmariuu u nepeMenienus. 3akoH ['yka. [TocTpoeHue >mop BHYTPEHHUX YCUITUH,
HaIpsDKEHUH U nepeMelieHnii. CTaTU4eCKu ONpEeeIMble U CTATUYECKH HEONPENEIUMBIE 3aauH.
JuarpaMMbl pacTsDKEHMs I IJIACTUYHBIX M XPYNKUX MaTEpPUAIOB M HMX XapaKTEPUCTHUKU.
JlomyckaeMble HAPsDKEHUS. Y CIIOBUE TIPOYHOCTH MPHU PACTSKEHHUH (CKATHH).

Monayasb 2 «<Kpyuenue. U3rué».

Paznen 2.1. Kpydenue.



3akon ['yka mpu cnBure. BHyTpenHue cuiioBbie (pakTopbl npu KpydeHuu. HampspkeHnus B
CTEPKHSIX KPYIJIOrO CeYEHUs. Y CJIOBUE MPOYHOCTH MPU KPYUECHUH.

Pasgen 2.2. U3ruo.

I'eomeTpuyeckne XapakTEPUCTUKH IUIOCKUX cedeHuH. [IoHATHE 4YMCTOro M MONEepedHoro
u3ru6oB. [IpaBuiia MOCTPOCHMSI MO MOMEPEYHBIX CHII U U3THOAIOMIMX MOMEHTOB. OmpeneneHue
HOPMAJIbHBIX HAampspKeHW. YciaoBue mnpouHocTH npu u3rube. OrmnpeneneHue KacaTelbHbIX
HanpshKkeHui. PannonansHbie POPMBI CEUCHUIA.

Moayab 3 «Ci10:KHOe HATIPSAKEHHOE COCTOSTHHE.

Pazgen 3.1. CrioxxHOE HANPsHKEHHOE COCTOSIHHE.

OCHOBBI TEOpUH HATPSIHKEHHOTO COCTOSIHUS U TUTIOTE3bI TPOYHOCTH. [IoHsATHE HAPSX)KEHHOTO
cocTosHus. [ TaBHBIE MIIOMIAIKK U TJIaBHBIE HanpspkeHUs. O600menHbli 3akoH ['yka. Haznauenue
TUNOTE3 NPOYHOCTH. [IOHSTHE SKBUBAJIEHTHBIX HAMPSXKEHUN U KPUTEPUEB MPOUYHOCTH.

Paznen 3.2. TOHKOCTEHHBIEC COCY/BI.

TOHKOCTEHHBIE COCYAbl XHMHYECKUX MPOU3BOJACTB. OmpenesieHue HaNpsHKEHU 110
6e3MoMeHTHOM Teopuu. OCHOBHBIE onyiieHus. BeiBoa ypaBaeHus Jlamnaca. PacueT TOHKOCTEHHBIX
00oJouek 1mo ypaBHeHHIo Jlamiaca v Mo cTaHAapTU30BAaHHON METOIUKE. Y CIIOBHE TPOYHOCTH.

Pazgen 3.3. Pacuer cxaTthix CTEp)KHEH Ha YCTOMYHUBOCTb.

Y CTONHUNMBOCTD 371€MEHTOB KOHCTpYKUMU. [loHsATHE KpuTHYeckoil cuibl U Koddduimenrta
3araca MpOYHOCTH. PacueT kputudeckoil cuibl no Ditnepy. [Ipenensl mpuMeHUMOCTH (GOPMYIBI
Oiinepa. [IpakTuyeckuii cocod pacyera Ha yCTOMYUBOCTb.

Moayas 4 «/leTaJin MalIuH».

Pasnen 4.1. CoennHeHune nerajieil MalivH.

Knaccudukanuss aerameid MamdH M anmapaToB XUMHUYECKHUX MPOHU3BOACTB. Pe3nO0OBbBIC
coenquHeHusi. Pacuer OONTOBBIX COEIUMHEHUI MpPH MOMNEPEYHBIX W MPOJOJIbHBIX Harpyskax.
[lInonounsie coenuHenus. Haznauenue u BUABI MIMOHOK. PacyeT MIMOHOK Ha cpe3 u cMaThe. Busl
cBapku. OOnactp npuMeHeHus. Buabl cBapHbIX IIBOB. PacueT Ha NPOYHOCTH CTHIKOBBIX H
HaXJIECTOYHBIX IIBOB.

Paznen 4.2. Bansl u ocu, UX OMOPBI U COSAMHECHHUS.

Banel, ux knaccudukanus u HazHaueHue. Ocu. [IpoekTHpOBOYHBIC pacyeThl BAJIOB M OCEH.
[Mopgmunankn ckoapxenus. Marepuanel Bknagpimen. [logmmnaukn kadenus. [IpuHiunuansHoe
YCTPOMCTBO U OCHOBHBIE Te€OMETpUYecKue pasmepbl. JlOCTOMHCTBA, HEAOCTaTKU U o0jacTu
NPUMEHEHUS TOJIIMITHUKOB KayeHUs: W ckoibxkeHus. I[IpuBogusie wmydThl. Ha3nadenwue.
Knaccudukamust MygpT 1Mo npuHUHUITY JeHCTBUS U XapakTepy padoTsl. [lopsmok mombopa mydT u
OCHOBBI IIPOYHOCTHOTO pacyerTa.

Paznen 4.3. MexaHnueckue rnepeaayu.

3ybuatsie mepenaun. OKpykHOe M panuanbHoe ycwius. Pemykropsl. Ompenenenue u
knaccudukanus. [IpuMepsl cxem peayKTopoB.



4. O0beM y4eOHOH JUCIHIIMHBI

O0bem
Buabl yueOHol padoThl B 3agerHBIX B akazgem.
eAMHHIIAX gacax

O01mas Tpya10eMKOCTh TUCHUIIIHHBI 110 Y4eO0HOMY TLUIaHy 4,0 144
KonraktHas pa6ora (KP): 1,78 64
Jlextuu (Jlek) 0,89 32
JlaGopatopusbie padots (JI1ab) - -

[Tpaktuueckue 3ausatus (113) 0,89 32
CamocrosiTesabHas padora (CP): 2,22 80
Bua koHTpOJIA: 3aUeT ¢ OLEeHKO - -

O0bem
Buanbi yueOHoii padboThI B 3auetHbix | B actponom.
eAMHUIIAX gacax

O01mas Tpya10eMKOCTh IUCHUIIHHBI 110 Y4eO0HOMY TLUIaHYy 4,0 108
KonrakThas pa6ora (KP): 1,78 48
Jlexmmn (Jlek) 0,89 24
JlaGopatopusbie pabots (JI1ab) - -

[Tpaktuueckue 3ausatus (113) 0,89 24
CamocrositesabHas padora (CP): 2,22 60
Bua KoHTpOJIA: 3a4eT ¢ OLeHKOM - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«JIEKTPOTEXHHKA M MPOMBbILICHHAS 3J1eKTpoHuka» (b1.5.15)

1. Heanb AUCHUILUINHBI — GOpPMHUPOBAHHE Y 00YUYAIONTUXCS KOMITETEHITHA, 00€CTIeYHBAFOIIINX
TEOPETUYECKYI0O U MPAKTHYECKYI0 TMOATOTOBKY BBIMMYCKHHKA, YMEIOMIETO BHIOMpaTh W
IKCIUTYaTUPOBATh DJJEKTPOTEXHUUYECKUE W DIIEKTPOHHBIE YCTPOMCTBA, BIIAJCIONIETO HAaBBIKAMU
UCTIOIB30BaHUSI COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTUH /Il  aBTOMAaTU3MPOBAHHOTO
MOJICITUPOBAHMS U PAcUYETa IEKTPUUCCKHUX M AIIEKTPOHHBIX IIETICH.

2. B pe3yabTarte u3y4eHHus TUCHHUIJIMHBI CTYEHT 10JIKeH:

Ob6manare crnenyromumu oowexyromypuvimu (OK) u obwenpogeccuonanvuvimu (OIIK)
KOMIIETCHITHSIMHU:

- CHOCOOHOCTHIO PAabOTaTh B KOJUJIEKTHBE, TOJEPAHTHO BOCIPUHUMATH COIHANIBHEIE,
ITHUYECKHE, KOH(ECCHOHAIBHBIE U KyIbTypHBbIe pasnnuus (OK-6);

- CIIOCOOHOCTHIO K CaMOOpraHu3aIuu u camoobpaszoBanuio (OK-7);

- TOTOBHOCTBIO HCIOJb30BaTh 3HAHHUA O COBPEMEHHOM (U3MYECKOHl KapTuHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMM  BELIECTBA I  I[OHMMAHHUA
OKpyXaromiero Mupa u sisnennit npupozsl (OI1K-2);

- BJIAJICHUEM OCHOBHBIMH METO/aMH, CIIOCOOaMU M CpeICTBAMM MOJNY4YCHHs, XpaHCHUS,
nepepaboTKi MH(POPMALMU, HABBIKAMHU DPA0OTHI C KOMIBIOTEPOM KaK CpPEICTBOM YIPaBJICHHUS
undopmanueii (OI1K-5).

3namo:

- OCHOBHBIE IOHATHUS, ONIPEAEICHNS U 3aKOHBI JIEKTPUUECKUX LETEH;

- METOJBbI MOJACIMPOBAHHUS, aHAJIN3a U PACUYETA LENed MOCTOSIHHOIO U MIEPEMEHHOIO TOKOB,
METOJIOJIOTHIO 3IEKTPOTEXHUYECKUX N3MEPEHUN;

- YCTPOMCTBO U MPUHIMIIBI PAaOOTHI AIEKTPOTEXHUUECKOTO U 3JIEKTPOHHOTO 000PYIOBaHUS,
TpaHc(hOpPMaATOPOB, INEKTPUUECKUX MAIINH, HCTOYHHUKOB MUTAHHUS.

Ymemy:

- TPUMEHATh TEXHOJIOTMHM MOJAEIUPOBAaHUSA, aHalu3a, pacuéTa M OSKCIUlyaTalluu
NEKTPUUECKUX CETEH, MPOMBIIUIEHHOTO IEKTPOOOOPYI0BAHNUS U SJIEKTPOHHBIX PHUOOPOB;

- BBIOMpATh 3IEKTPOTEXHUYECKOE M IIEKTPOHHOE OOOpYIOBAaHUE MJs PpEIICHUs 3aaay
IIPOEKTUPOBAHUS U PEATN3ALNN XUMHKO-TEXHOJIOIMYECKUX MPOLIECCOB U TIPOU3BOCTB.

Bnaoemw:

- METO/IaMU MOJIEJIMPOBAHUS U pacdy€Ta MNIEKTPUUECKUX U JIEKTPOHHBIX LIENEH;

- HaBBIKAMU NPAKTUYECKOH pabOTBHl C 3JIEKTPUUECKOW amnmapaTypoil U 3JIEKTPOHHBIMHU
YCTpPOMCTBAMU

3. KparTkoe coep:kaHue IMCUUIIUHBI

Beenenne. IIpenmer, OCHOBHBIE NMOHATHUSA, METONOJIOTUSA DJIEKTPOTEXHUKH U HJIEKTPOHUKHU.
Kparkue ncropuueckue cBeleHHs. 3aJaud M MECTO Kypca B IOJTrOTOBKE OakajaBpa TEXHHKH U
TEXHOJIOTHUH.

Moayas 1. DjekTpudeckue nenu

- OCHOBHBIE OIIpECIICHNS, OIIMCAHNS TAPAMETPOB X METOA0B PAac4€Ta dJCKTPUUECKUX LENEH.

OcHOBHbBIE MOHATHS U 0003HAUYEHUS IEKTPHUUCCKUX BEJIWYHH U JIEMEHTOB JICKTPUUECKUX
nerneid. OCHOBBI 35eKTpoOe30macHOCTH. OCHOBHBIE MOHSTHS TEOPHM AJIEKTPHUECKUX LEHeH.
OcCHOBHBIE IPUHIUIIBL, TEOPEMBI U 3aKOHBI 3JIEKTPOTEXHUKH. MEeTOpl MOIEIMPOBAHUS, aHAIN3a U
pacyéra JIMHEWHBIX JIEKTPUYECKUX LIETIEH IIOCTOSTHHOTO TOKA.

- DIEKTpUYECKUE U3MEPEHUS U IPUOOPBHI.



Meroasl M3MEpPEHMsS] DSIEKTPUYECKMX BEJIWYUH: NpPSIMbIE M KOCBEHHbIE. AHAJIOTOBbIE
AIIEKTPOU3MEPUTENIbHBIE U IIU(PPOBBIE JEKTPOHHbIE NMPUOOPHI: YCTPOWCTBO, MPUHIUI IEHCTBHS,
o0nacTi nmpuMeHeHus. Mi3sMepeHne 3MeKTPUUeCKUX BEJTMUUH: TOKOB, HAIIPSDKECHUM, COMTPOTHBIICHUH,
MOIIIHOCTH U DHEPIHH.

- AHanu3 ¥ pacy€T TMHENHBIX LIeNel IEPEMEHHOr0 TOKA.

CrniocoOslI mipenicTaBieHus (B BUIE BPEMEHHBIX UarpaMM, BEKTOPOB, KOMIJIEKCHBIX YHCEN) U
napamMeTpbl (aMIUIUTy/1a, 4acTOTa, HadajdbHas (a3a) CHHYCOMMATbHBIX (YHKIHA. MrHOBEHHOE,
CpenHee W JEeHCTBYIOIEe 3HAYCHUs TIEPEMEHHOTO0 CHHYCOUIaIbHOTO ToKa (Hampspkenus u DJ1C).
AKTHUBHOE, PEAKTUBHOE U TOJHOE CONPOTUBJIEHUS BETBH. MOIIHOCTh B LIEMSAX IIEPEMEHHOIO TOKA.
Koaddurment momaocta (COS([])) M €ro TEeXHHKO-3KOHOMHYECKOE 3HAUeHHE. I[IpuMeHEeHHe
areOpbl KOMIUIEKCHBIX YHCEN B AJIEKTPOTeXHUKE. KOMIIEKCHBIN MeTO] pacuéTa JTMHEHHBIX IeTen
IIEPEMEHHOI0 TOKa. bajmaHc MOIIHOCTHM B LEMsAX NEPEMEHHOIO TOKAa. Pe30HaHCHBIE sBIEHUS B
AIIEKTPUUYECKUX LeMsAX. Pe3oHaHC HampsykeHWH W TOKOB. AHaiIM3 M pacuéT TpexQasHbIX Iernen
NIEPEMEHHOTO TOKAa. ABTOMAaTHU3WPOBAaHHOE MOJEIMPOBAHUE U paACUYET DIIIEKTPHUUYECKUX U
aJIeKTPOHHBIX (makeTsl mporpamm MultiSim, Mathcad, Excel).

Moayb 2. DjeKTPOMArHUTHBIE YCTPOMCTBA U JIEKTPUYECKHe MAIIIMHBI

- TpanchopmaTopsr.

Haznauenue u o6iacTi NpuMEeHEHUs1 TpaHC(HOPMATOPOB. Y CTPOHCTBO U MPUHLIUI JCHCTBUS
onHo(daszHoro TpancopmaTopa. AHATU3 IIEKTPOMArHUTHBIX MPOIIECCOB B TpaHCc(opmaTope, cxema
3amerenus. [lorepu sHeprun B Tpancopmarope. BHenrHne xapakTepucTHKH.

- ACUHXpOHHBIE MAILIMHBI.

YCTpoiCTBO M IPHUHITUIN JISHCTBHS TpeXx(ha3HOro aCHHXPOHHOTO ABUTATENs. MexaHudeckue
U paboure XapaKTepUCTHKU. DHepreTudeckue auarpaMmbl. [IyCck acHMHXpOHHBIX ABHUTaTelei c
KOPOTKO3aMKHYTBIM U (ha3HbIM poTOpoM. PeBepcupoBanue U peryiupoBaHie YaCTOThI BPAIICHHUS.

Moayanb 3. OCHOBBI YJIEKTPOHUKH

- DnemMeHTHas 6a3a COBPEMEHHBIX JICKTPOHHBIX YCTPOMCTB.

[TonynipoBoHUKH. YCIOBHBIE 0003HAUEHUS, NPUHIUN JCHCTBUS, XaAPAKTEPUCTHKH U
Ha3HAY€HUE IOJIYIPOBOJHUKOBBIX  JUOJOB, TPAH3UCTOPOB, TUPUCTOPOB. IIHTErpansbHbIE
MHUKPOCXEMBI, UX Ha3HauUeHUE, KIacCu(UKAIHs U MAaPKUPOBKA.

-VIcTOYHMKY BTOPUYHOTO 3JIEKTPONUTAHUSA U YCUIIMTEIH JEKTPUUECKUX CUTHAJIOB.

[TonynpoBOIHUKOBBIE BBIIPSIMUTENHN: KiacCU(UKALKMA, OCHOBHBIE IapaMeTphbl, CXEMBbI U
OPUHLMI pabOThl BBIIPAMUTENA. OiekTpuueckue ¢uibTpel. Kilaccubukanus U OCHOBHBIE
XapakTepucTuku ycrmreneid. OOpaTHbIe CBS3H B oneparimoHHbIX yeunutensax (OY), ux BausHue Ha
napameTpbl U XapaKTepUCTUKN ycunuTenss. OCHOBHBIC THIIBI yeriinTelel Ha 6aze OY.



4. O0beM y4eOHOH JUCHHIIMHBI

O0bem
Buabl yueOHol padoThl B 3agerHBIX B akazgem.
eAMHHIIAX gacax

O01mas Tpya10eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TLUIaHy 5,0 180
KonraktHas pa6ora (KP): 1,33 48
Jlexunu (Jlek) 0,44 16
JlaGopatopusbie padots (JI1ab) 0,89 32
[Tpaktuueckue 3ausatus (113) - -

CamocrosiTesabHas padora (CP): 2,67 96
KoHTposibHBIE PabOTHI 1,11 40
Pedepar 0,56 20
Wzydenue pa3aenoB AUCHUTUIMHEL 1,0 36
Buja xoHTpOJISI: IK3aMeH 1,0 36

O6bem
Buabl yueOHol padoThl B 3agerneix | B actponoMm.
eAMHUIIAX gacax

OO0mas TpyA0eMKOCTh TUCHHUIJIMHBI 0 Y4eOHOMY IJIaAHY 5,0 135
KonraktHas pa6ora (KP): 1,33 36
Jlexmn (Jlek) 0,44 12
Jlaboparopusie paboTs (JIab) 0,89 24
[Mpaktuueckue 3ansatus (I13) - -

CamocrositesbHas padora (CP): 2,67 72
KoHTposibHBIE PabOTHI 1,11 30
Pedepar 0,56 15
N3yuenue pa3nesnoB AMCHUILIMHEI 1,0 27
Buja koHTpoOJISi: IK3aMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«be3onmacHocTh xu3HeaAeaTeabHocTH (B1.5.16)

1. Meap AucuMNIMHBI — GopMupoBaHHe MPOPECCHOHATBHON KyIbTYphl 0€30MaCHOCTH, IO
KOTOPOH MOHUMAETCS TOTOBHOCTb U CIIOCOOHOCTH JIMYHOCTH HCIIOJIB30BaTh B MPO(ECCHOHATLHON
JeSITeIbHOCTH TMPUOOPETEHHYIO COBOKYITHOCTh 3HAHMH, YMEHUH W HABBIKOB JUIsl OOecriedeHus
0e30macHOCTH B cdepe mpodecCHOHATFHON NEeSITeIbHOCTH, XapaKTepa MBIIUICHUS U EHHOCTHBIX
OpHUEHTAIUH, TP KOTOPHIX BOIIPOCHI OE30MACHOCTH PACCMATPUBAIOTCS B KAUECTBE MIPUOPUTETA.

2. B pe3yabTarte u3y4yeHus TUCHHUIJIMHBI CTYEHT 10JIKeH:

Ob6nanate cnenytomumu oowexyromypuvivu (OK) u obwenpogeccuonanvuvimu (OITK)
KOMITETEHIMSMHU:

- CIOCOOHOCTBIO K CAaMOOpIaHu3alu u camoobpaszoBanuto (OK-7);

- CIIOCOOHOCTBIO HCHOJB30BATh NMPHEMbl OKa3aHHs MEPBOH MOMOIIM, METOMAbI 3aIlUTHI B
yCIIOBUSX Ype3BbIuaitHbix cutyarmid (OK-9);

- BJIaJICHUEM OCHOBHBIMH METOJIAMH 3aIUTHI MPOU3BOACTBEHHOTO TIEPCOHANA M HACEIICHUS
OT BO3MOXHBIX MTOCJICACTBHUI aBapwii, KatacTpod, cruxuiisix 6emcteuii (OITK-6).

3namo:

- OCHOBHBIE TEXHOC(EPHBIC OMTACHOCTH, UX CBOIMCTBA M XapaKTEPUCTHKH;

- XapakTep BO3JCHCTBUS BPEAHBIX U OMACHBIX (DaKTOPOB HA YEIOBEKA U MPUPOTHYIO CPELY,
METO/IbI 3aIUTHl OT HUX MPUMEHUTENBHO K chepe cBoel MpodecCHOoHaNbHOM e TeTbHOCTH.

Ymemy:

- UACHTU(UIIMPOBATH OCHOBHBIE ONTACHOCTH CPEbl OOMTAHUS YEIOBEKa;

- OICHMBAaTh PHUCK WX pealu3alli, BHIOMPATh METOABI 3alIUTBl OT OIACHOCTEH
MPUMEHUTEIBLHO K cepe cBoell MpodecCHOHATBHOW AESITEIILHOCTH W CIOCOOBI oOecreueHus
KOM(OPTHBIX YCIOBUH KU3HEACATEITBHOCTH.

Braoemy:

- 3aKOHONATENFHBIMH ¥ TPABOBBIMH aKTaMH B OO0JIACTH O€30IMacHOCTH ¥ OXpaHbI
OKpYy’Karole cpeapl, TpeOOBaHUSMH K OE30MAaCHOCTH TEXHMYECKHX pEIrJIaMeHTOB B cdepe
npohecCHOHALHOM IS TEIILHOCTH;

- croco0amMu ¥ TEXHOJIOTUSIMU 3aIUTHI B UPE3BBIYANHBIX CUTYAIIUAX;

-MIOHATHHHO-TEPMUHOJIOTMYECKUM anmnapaToM B 00J1acTu 6e3011acHOCTH;

- HaBBIKAMH DPAlMOHATHM3AINHA TPOPECCHOHATBHON ACATEITBHOCTH C IIEIBI0 00ecCreueHUs
0€30IaCHOCTH 1 3aIIUTHI OKPYKAIOIICH CPEeIbl.

3. Kpartkoe coep:xaHue IUCIHUIIUHBI:

3.1. Beenenue B OezomacHOCTh. OCHOBHBIC TOHSATHS W ompenencHus. be3omacHocTh U
YCTOMUYUBOE Pa3BUTHE.

3.2. Yenosek u TexHocdepa. CTpykrypa TeXHOC(HEpbl U € OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOsIHHE TeXHOC(]EpHl M TeXHOCPEpHOH 6€30MaCHOCTH.

3.3. Unentudukanus 1 BO3ACHCTBHE Ha YEIOBEKAa BPEIAHBIX M OMACHBIX (PAaKTOPOB CpPEIbI
oOuTaHus.

Knaccudukanmss HeraTuBHBIX (AKTOPOB Cpeabl OOWTaHUS 4YelIOBeKa. XHMHYECKHE
HeraTUBHbIE (aKTOPHI (BpeIHBIC BellecTBa). MeXaHUUeCKHe U aKyCTHUECKUE KOJIeOaHus, BUOpAIHs
U IIyM. DJEKTPOMArHUTHBIE U3ydeHHs U Toysl. MoHu3upyromuye u3iiydyeHue. DIEKTPUIECKUM TOK.
Omnacuble MexaHuyeckue (axtopbl. [Iporeccsl TOpeHHs W TMOKapOB3PHIBO- OMACHBIE CBOMCTBA
BEIIECTB M MaTepuasioB. CTaTHYECKOE 3IEKTPUIECTBO.

3.4. 3amura yemoBeKa M cpeAbl OOMTAHUS OT BPEIHBIX U OMACHBIX (haKTOPOB MPUPOJIHOTO,
AQHTPOIIOT€HHOT'0 ¥ TEXHOT€HHOT'O MPOUCXOXKICHHSL.



OcHOBHbIE MPUHIMIMBI 3AIUTHI. 3al[UTa OT XUMHUYECKUX U OMOJIOTMYECKUX HETaTHUBHBIX
¢dakTopoB. 3ammuTa OT HHEPreTUYECKUX BO3ACHCTBHM u ¢u3mueckux nojei. OGecrnedeHne
0€30MMacHOCTH CUCTEM, PA0OTAIOIINX MO JaBICHUEM. be30macHOCTh IKCIUTyaTaluu TpyOooIpoBOIOB
B XUMHUYECKOW MPOMBINUICHHOCTA. be3omacHas »JKcIiuTyaraids KOMIIPECCOPOB. AHAMU3 H
OIICHUBAHKE TEXHOTCHHBIX U MIPUPOIHBIX PHCKOB.

3.5. O6ecneueHne KOMMDOPTHBIX YCIOBUM JIJISl KU3HHU M JACSITEIBHOCTH 4enoBeka. [TonsTue
KOM(OPTHBIX WK ONTUMAIBHBIX YCIOBHH. MuKpokiaumaTr nomenieHuii. OCBeleHne U CBETOBas
cpela B IOMEIICHHH.

3.6. Ilcuxoduznonorndeckrue 1 YProHOMUIECKHIE OCHOBBI O€30MTaCHOCTH.

[Icuxudeckue Mmporecchl, CBOWCTBA W COCTOSIHHSI, BIMSIOIIME HAa 0e30macHOCTh. Buibl u
YCIIOBUS TPYAOBOH EATEIHHOCTH. IPrOHOMUYECKHE OCHOBBI OE30MMACHOCTH.

3.7. UpesBblYaifHbIe CUTYAI[UU U METO/IbI 3aIIUTHI B YCIOBUSAX MX Peau3alliu.

O6ume ceenenus o YC. Toxap u B3pbIB. ABapuu Ha XUMHUYECKH ONACHBIX 00BEKTaX.

Pamnanmonnsie  aBapuu. [Ipubopbl  pagManOHHOW, XUMHUYECKOHW  pa3BeAKH U
JIO3UMETPUYECKOTO KOHTPOJIA. Upe3BblyaiiHble CUTyallud BOGHHOTO BpEMEHU. 3aluTa HaceleHus B
Ype3BbIYAIHBIX CUTYyalUSX. YCTOWYMBOCTh (YHKIIMOHUPOBAHHUS OOBEKTOB HSKOHOMHMKH B
Ype3BhIYAITHBIX CUTYAIUSX.

3.8. YnpasieHnue 0e30MacHOCTHIO KU3HEACATEIbHOCTH.

3aKOoHOJATENbHBIE W HOPMATHUBHBIC TIPABOBBIE OCHOBBI YIpaBleHUS 0€30MacHOCTHIO
KU3HEJEATEIIbHOCTH. DKOHOMUYECKIE OCHOBBI yIpaBJeHus 0e30macHoCcThi0. CTpaxoBaHUE PHCKOB.
I'ocynapcTBeHHOE ynpaBieHHe 6€30MaCHOCTbIO.

4. O0beM y4eOHOH JUCIUIIMHBI

O6bem
Buabi yueOHoii padoThI B 3aueTHEIX B akazem.
eIMHUIIAX Jacax

O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonTaktHas padora (KP): 1,33 48
Jlexmn (Jlek) 0,89 32
JlaGopaTtopHsie padoTs (J1ad) 0,44 16
[Mpaktuueckue 3ansatus (I13) - -

CamocrosTeasHnasi padora (CP): 1,67 60
[TonroroBka K KOHTPOJIBHBIM paboTam 1,11 40
[ToaroToBka K 1ab0paTOpHBIM padoTaM 0,56 20
Buja koHTpOJISI: IK3aMeH 1,0 36




0O0beM

Buabl yueOHol padoThI B 3agerneix | B actpoHOoMm.
eAMHHIIAX gacax

OO0mas TpyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 4,0 108
KonraktHas pa6ora (KP): 1,33 36
Jlexmmn (Jlek) 0,89 24
JlaGopatopubie pabots (JI1ab) 0,44 12
[Mpaktuueckue 3ansatus (I13) - -

CamocrositesabHas padora (CP): 1,67 45
[ToaroToBKa K KOHTPOJIBHBIM paboTam 1,11 30
[Monroroska k 1abopaTOpHBIM paboTam 0,56 15
Buja koHTpoOJISi: IK3aMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«IIpounecchl m annmapatbl XumMu4eckoil rexnonorun» (b1.65.17)

1. Heab AMCHMILIMHBI — BMECTE C Kypcamu OOMIeH XUMUYECKOW TEXHOJIOTUU, XUMHYECKHUX
MIPOIIECCOB M PEAKTOPOB U JIp. CBA3ATh OOMICHAYYHYIO U OOIICHHKEHEPHYIO TIOJTOTOBKY XMMHKOB-
TEXHOJIOTOB, YTO HEOOXO0IMMO IPU MOJIrOTOBKE OaKalaBpOB MO JAHHOMY HAapPaBIECHHUIO 171 HAy4HO-
HCCJIEIOBATEIBCKOM U MPaKTUYeCKO paboThl HA MPEANPUATHSAX.

2. B pe3yJbTare n3yueHHus JMCUMIJIMHBI CTYEHT J0JI/KeH:

Ob6manate cneayrommmu oowenpogpeccuonarvuvimu (OITK) kommeTeHIUsIMHU:

- CIOCOOHOCTBHIO W TOTOBHOCTHIO HCIIONIH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCHHUIUTHH B Tipodeccuonanbroit nesrenbHoctu (OITK-1);

- TOTOBHOCTHIO UCIOJB30BaTh 3HAHHWS O COBPEMEHHOW (HU3MUYECKON KapTUHE MHUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUM  BELIECTBA JJIi  MOHHUMAHMS
OKpY’Karomero Mupa u siierui npuposi (OI1K-2);

- TOTOBHOCTBIO HCIIOJIB30BATh 3HAHUSI O CTPOCHHMHU BEIIECTBA, IPUPOJIE XUMUUECKON CBSI3U B
Pa3IUYHBIX KJaccax XMMHUYECKHX COSAMHEHUM NJIsl MOHMMAaHMsI CBOMCTB MaTepuaioB U MEXaHU3Ma
XUMHUYECKHUX MPOIIECCOB, MPOTEKAIOMUX B oKpyKaromem mupe (OI1K-3).

3namu:

- OCHOBBI TEOpPHH IMEPEHOCAa HMITYJIbCa, TEIUIa W MAacChl; MPUHIUIB (PU3UIECKOTO
MOJICJIMPOBAHUSL TPOLIECCOB; OCHOBHBIE YpPABHEHUS JBUXKEHUS KHUAKOCTEH; OCHOBBI TEOPHUH
TEIUIONEpeIay; OCHOBBI TEOPUHM MAacCONepeqayd B CHCTEMax CO CBOOOJHON W HEMOJBHIKHON
rpaHuLel pasaena ¢a3; TUIIOBbIE TPOLECChl XUMUYECKOU TEXHOJIOTUH, COOTBETCTBYIOIINE allapaThl
U METOJIbl UX pacyera;

- METO/IbI TOCTPOCHUSI SMIUPUUECKUX U TEOPETUUECKUX MOIEIIEH XUMUKO-TEXHOIOTHYECKIX
MPOLIECCOB.

Ymemn:

- OMNpENENITh XapaKTep MBMXKEHHUS KUIKOCTEH U Ta30B; OCHOBHBIE XapaKTEPUCTHKU
MPOIIECCOB TEIUIO- M MAacCOIepe/ayd; PacCUMTHIBATh TMapaMeTpbl W BHIOMpATh ammaparypy s
KOHKPETHOI'0 TEXHOJIOTMYECKOTO MPOIECcCa;

- paccuMThIBATb OCHOBHBIE XAPAKTEPUCTUKU XUMHUKO- TEXHOJIOTHYECKOTO MpoIecca,
BbIOHMpATh PAllMOHAIBHYIO CXEMY.

Braoemy:

- METOJIaMU TEXHOJIOTUYECKUX pAacueTOB OTHAEIbHBIX Y3JIOB U JeTajeil XUMHUYECKOIro
000opyI0BaHNS;

- HaBBIKaMU MTPOSKTUPOBAHUS TUIIOBBIX allapaTOB XUMUYECKOU MPOMBINIIICHHOCTH;

- METOAaMH OIpENeNCHUS PANHMOHAIBHBIX TEXHOJOTHYECKHX PEXKUMOB pPabOTHI
000pyIOBaHUS.

3. KpaTkoe conep:xkaHue TUCHUILINHBI:

Moayas 1. T'uapoaguHaMuyeckue TMPoIecchl M annmapaTbl XMMHU4YECKOH TeXHOJIOTHH.
OcHOBBI TeOpHH sBJIeHUHN nepeHoca. O01me 3aKOHOMEPHOCTH THIPOIMHAMUKY, TEIJIoNepeiadl U
Macconepenaun. JXXuakoctu u rasel. ['mapoauHamuka. TedeHue B TpyOax m kaHamax. [lomoOHOe
npeoOpa3zoBanne ypaBHeHuss HaBbe-Ctokca. bespasmepHple TepeMEHHBIE -  KPUTEPHH
THJIpOAMHAMHUYECKOro noxobus (Diinepa, PeitHonpaca, @pyna, TOMOXPOHHOCTH), UX (PU3NIECKUN
CMBICJI; TTapameTpuueckue kpurepuu. KpurepuaabHOe ypaBHEHUE JIBMXKEHHUS BSI3KOM KUIKOCTH.
Br16op ckopocreit motokoB. [lepemenienne sKuIKOCTeH U Ta30B ¢ TOMOIIBIO MAIITUH, MTOBBIMIAIOIIIX
JaBJICHHE.



Moayan 2. TenioBbie mpouecchl 4 aNNapaTbl XUMUYECKOH TEXHOJIOTHH.

OcCHOBHBIE TEIUIOBBIE TMPOLECCHl B XWMHUYECKOM TexHojoruu. Jluddepennuansoe
ypaBHEHHE TlepeHoca dHepruu B popme TerioTsl. KOHBEKTUBHBIN MEpEeHOC TEIIOTHL. PannaHTHBIH
Teruionepenoc. Teronepenaya B MOBEPXHOCTHBIX TEIJIOOOMEHHHKAX.

Moayas 3. Ilpouecchl W anmapaTsl pa3iejieHHs TOMOTeHHbIX cucteM. (OCHOBHbBIE
Macco00MeHHbIE MPoIecChl).

OcHOBBI MaccoOOMeHHBIX TiporieccoB. JluddepeHnmaabHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHapHBIX cpemax. Maccomepemnaua. MarepuaiabHbIi OagaHC HEMPEPHIBHOTO
yCTaHOBUBIIETOCS Mpoiiecca. PacueT MaccooOMEHHBIX MPOIIECCOB U aIllapaToB AJIsl CHCTEM C OJTHUM
pacupecaciIACMbIM KOMIIOHCHTOM.

Pacuer mnomepeuHoro cedeHus (OuameTpa) KOJIOHHBIL, MPEIENIBHO JONyCTUMas H
HKOHOMHUECKH ONITUMAIIbHAsI CKOPOCTH CILTONIHOM (ha3bl. OCHOBBI pacueTa BEICOTH MaCCOOOMEHHBIX
anmapaTtoB C HENPEPBIBHBIM M CTYNEHYAThIM KOHTakTOM ¢a3. OOmme MpUHIUIBI yCTPOICTBAa U
KJaccu(uKkanus amnmapaToB JUIsi MacCOOOMEHHBIX IPOIIECCOB B CHUCTEMax «ra3(map)-KUIKOCThY.
OcobeHHoCcTH KOHCTPYKIIMA adbcopOepoB. OCHOBBI pacueTa U armapaThl s JUCTUIUIAIIAHN.

Moayab 4.0cHoBHBbIe THApoMexaHuYeckue mpounecchl. I[lpomecchl M anmaparsbl
pa3/eieHHus] reTeporeHHbIX CHCTEM.

Pa3,Z[GJ'I€HI/I€ KUJKHX U Ta30BbIX I'CTCPOIrCHHBIX CUCTCM B I1OJIC CUJI TAKCCTH. Teuenue qcpes
HCMMOABWXXHBIC 3CPHUCTBIC U IICCBIOOKHNKCHHBIC CJIOU. q)I/I.HBTpOBaHI/IG CyCHeHBHfI U OYHNCTKA I'a30B
OT IbLIeH Ha PUIBTpaX.

4. O0beM y4eOHOH JUCHHIIIMHBI

O6bem
Buabi yueOHoii padoThI B 3aueTHEIX B akazem.
eIMHUTIAX qacax

OO0mas TpyA0eMKOCTh JUCHUIJIMHBI 0 Y4eOHOMY IJIaHY 10,0 360
KonTaktHas padora (KP): 3,56 128
Jlexumn (Jlek) 1,78 64
JlaGopaTtopHbie padoTh (J1ab) - -

[Tpaktuueckue 3ausatus (113) 1,78 64
CamocrositesbHas padora (CP): 4,44 160
CaMocToATEIbHOE N3YUEHHE PA3ENIOB JUCLUIIINHBI 4,44 160
Buja xoHTpOJISI: IK3aMeH 2,0 72

B ToM umciie mo cemecTpam:
5 cemecTp

OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 5,0 180
KonrakThas pa6ora (KP): 1,78 64
Jlexumn (Jlek) 0,89 32
JlaGopaTtopHsie padoTs (J1ad) - -

[Tpaktuueckue 3ausatus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CaMocToATEIbHOE N3YUEHHE PA3eNIOB AUCLUIIINHBI 2,22 80
Buja koHTpOJISI: IK3aMeH 1,0 36




IIpooonsicenue mabauyvi

6 cemecTp
OO6masi TpyA0eMKOCTh TUCIHIIJIMHBI B ceMecTpe 5,0 180
KonraktHas pa6ora (KP): 1,78 64
Jlexmn (Jlek) 0,89 32
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesabHas padora (CP): 2,22 80
CamocTOosATEeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTIIMHBI 2,22 80
Buja xoHTpOJISI: IK3aMeH 1,0 36

O0Bem
Buabi yueOHoii padoThI B 3auetHbix | B actponom.
SMHMIIAX qacax
Oo6mas TpyA0eMKOCTh TUCHHIJIMHBI IO Y4eOHOMY IJIaHy 10,0 270
KonTaktHas padora (KP): 3,56 96
Jlexuuu (Jlek) 1,78 48
JlaGopatopusbie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 1,78 48
CamocrositesabHas padora (CP): 4,44 120
CaMocCTOATENbHOE NU3YUEHHE PA3eNIOB JUCLUIIINHBI 4,44 120
Bua KOHTpOJISA: IK3aMeH 2,0 54
B ToM umciie mo cemecTpam:

5 cemecTp
O01as Tpy10eMKOCTh IUCHUILIMHBI B cEMecTpe 5,0 135
KonrakThas pa6ora (KP): 1,78 48
Jlexumm (Jlek) 0,89 24
JlaGopaTtopHsie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,89 24
CamocrositesabHas padora (CP): 2,22 60
CaMocTOATEIbHOE N3YUEHHE PA3ENIOB JUCLUIIINHBI 2,22 60
Buja koHTpoOJISi: IK3aMeH 1,0 27

6 cemecTp
O01as Tpy10eMKOCTh IUCHUILIMHBI B cEMecTpe 5,0 135
KonraktHas pa6ora (KP): 1,78 48
Jlexmmn (Jlek) 0,89 24
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,89 24
CamocrosiTesabHas padora (CP): 2,22 60
CamocTosATeTbHOE U3YUYCHHUE PA3IesIOB JUCITUTIIMHBI 2,22 60
Buja koHTpoOJISi: IK3aMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«O0mas xumnueckasi texnosgorus» (b1.5.18)

1. Heap IMCHMIVIMHBI — TIOTY4YCHHE 3HAHUU B O0O0JACTH peaju3aliid XHMHKO-
TEXHOJOTMYECKHX TIPOIECCOB C YUYETOM (PHU3UKO-XUMUYECKUX OCOOECHHOCTEH MPOTEKAOIIUX
peakiuii, BbIOOpa ONTHMAJIbHBIX YCIOBHUH pealM3yeMbIX IPOLECCOB, BbIOOpa 3((HEKTUBHBIX
peakTopoB, MPUOOPETEHUsI HABBHIKOB B COCTABJICHUH MAaTepUajbHBIX W TEIUJIOBBIX OajJaHCOB, B
pacuere IpoIEecCOB U PEaKTOPOB HA OCHOBE MaTEMaTHUUECKOT'0 MOJIETUPOBAHUS, MOTYUCHHS 3HAHUI
B oOsactu pa3pabOTKHM dHeprocOeperawmmux XuMuKo-TexHojgorndeckux cucrem (XTC),
0€30TXO/IHBIX U MAJIOOTXOJHBIX TEXHOJIOTUN Ha MPUMEPE COBPEMEHHBIX MTPOU3BOJICTB

2. B pe3yJibTare nu3yuyeHus JMCHUIJIMHBI CTYE€HT J0JIKEH:

Obnanate cnenyrommu oowenpogeccuonanvuvimu (OIIK) koMmmeTeHIUAMU:

- CIOCOOHOCTBHIO W TOTOBHOCTHIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIHUTUTHH B Tipodeccruonanbroit nestenbHoctu (OITK-1);

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHbIE TEXHHYECKHE pEIIeHHus NpU pa3paboTke
TEXHOJIOTHYECKHX IPOLECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKHX MocieacTBri ux npumenenus (I1K-4).

3namo:

- OCHOBBI TEOPUHU XMMUYECKUX MIPOLIECCOB U PEAKTOPOB;

- METOJIOJIOTHIO HMCCIIEOBAHUS B3aUMOJICHCTBUS XMMHUYECKUX TPEBPAIICHUN U SBICHUIA
MEePEeHOCca Ha BCEX MACIITAOHBIX YPOBHSX;

- METOJIMKY BBIOOpA peakTopa U pacuyéra mpoiecca B HeM,

- OCHOBHbIE PEaKIIMOHHBIE TPOLECCHI U PEAKTOPbl XUMUYECKON U OMOTEXHOIOTHH;

- OCHOBHBIE MPUHIUIBI OPraHU3alUN XUMHUYECKOTO IMPOU3BOJICTBA, €TI0 HEPAPXUUECKYIO
CTPYKTYPY, METOIbI OLIeHKH () (PEeKTUBHOCTH MPON3BOCTBA;

- OCHOBHbIE€ XUMHUYECKHE MPOU3BOICTBA.

Ymems:

- paccuuTaTh OCHOBHBIE XapaKTEPUCTUKU XUMUYECKOTO MPOIIECCa;

- BBIOpATh PAIMOHAIBHYIO CXeMY MPOU3BOICTBA 33IaHHOTO MPOAYKTA;

- OLICHUTH TEXHOJIOTUYECKYIO 3(PPEKTUBHOCTH MPOU3BO/ICTBA;

- BEIOpaTh 3 EeKTUBHBII TUTI peaKTopa;

- IPOBECTHU pPacyeT TEXHOJIOTUYECKUX MTapaMeTpOB AJIsl 3aJaHHOTO MpoLiecca,

- OIIPENENUTD MapaMeTphbl HAWTYUIEH OpraHu3aliy MPoliecca B XUMUYECKOM PEaKTope.

Braoemy:

- MeToJaMU aHaau3a YQPEKTUBHOCTH PaOOTHl XUMHUYECKUX TIPOU3BOJICTB;

- METOJJaMU pacyeTa U aHajin3a MPOLECCOB B XUMUUYECKUX PEAKTOPAX, ONMPEACICHUS
TEXHOJIOTHYECKUX MMOKa3aTesei;

- METO/IaMHU BBIOOPA XUMUYECKHIX PEAKTOPOB.

3. KpaTkoe conep:kaHue TUCHUTLINHBI

Monayas 1. Xumuuyeckasi TEXHOJIOTUSI 1 XUMHYECKOe MPOU3BOACTBO

1.1. OcHOBHBIE ONIPEAEIICHUS U TTOJIOKEHHUS.

XuMudeckass TEXHOJIOTUS - Hayka 00 SKOHOMHYECKH, SKOJIOTMYECKHM M COIHAJIbHO
000CHOBAaHHBIX CIOC00ax U Mpoleccax MepepadoTKH ChIPhs C U3BMEHEHHUEM €ro COCTaBa M CBOMCTB
MyTeM IIPOBEJCHUS XUMUIECKIX U (PU3UKO-XUMHUYECKUX MPEBPAIICHUH B PEAMETHI TOTPEOICHUS U
cpenctBa mnpousBoacTBa. OOBEKT XUMHUYECKOW TEXHOJOTMH - XHMHYECKOE MPOU3BOJICTBO.
MexoTpacieBoi XapakTep XMMHWYECKOW TEXHOJIOTMH. Pa3BUTHE XUMHUYECKHX IPOU3BOJACTB U
XUMHUYECKOW TEXHOJIOTUU. MECTO XMMHUYECKOW TEXHOJIOTUH B MPOMBIIIICHHONW cdepe U METOJO0B



XUMHYECKONH TEXHOJOTUU B HEXMMHUYECKHUX OTpPACISIX MPOMBIIUIEHHOCTH. MeToabl XUMHUYECKOM
TEXHOJIOTMM — CHUCTEMHBIH aHallu3 W METOJlbl MaTeMaTUyecKoro mojaenupoBaHusa. CHUCTEMHBIN
aHaJIN3 CIIOKHBIX CXEM M B3aUMOJCUCTBUN 3JIEMEHTOB CXEMbI — MOHSATUE U COJIEP)KAHUE METOAA.
du3nuecKkoe 1 MaTEMaTUYECKOE MOJIETUPOBAHUE, OMPEACIICHUE U OCHOBHbBIC TIOHITHUS, X MECTO B
WHXCHEPHO-XMMHUYECKUX HCCICOBAaHMIX U pa3paboTkax. MecTo W 3HA4YeHHWE HATYpHOTO H
BBIUMCIUTEILHOTO KCIIEPUMEHTA.

Copep:xanue 1 3aauu yueOHOro Kypca.

1.2. XumMuyeckoe npou3BOJICTBO.

[ToHsiTHE O XMMHUYECKOM MPOU3BOICTBE KaK O CUCTEME MAIIMH U ammapaToB, COCIUHEHHBIX
MaTepUaIbHBIMU U 3HEPreTUYECKUMHU MOTOKAMH, B KOTOPBIX OCYIIECTBIISIOTCS B3aUMOCBSI3aHHBIC
XUMHUYECKHE TMPEBpalleHUusT U (U3MYECKHUE TPOIECChl MEepPepadOTKH CHIPbS B TMPOIYKTHI.
MHOT0oGyHKIIMOHATFHOCTh XHUMHYECKOTO TPOM3BOJICTBA - IMOJYYCHHE MPOIYKTOB, JHEPro- H
pecypcocOepexeHne, MUHUMU3ALMs BO3JCUCTBUS HAa OKpyXawinyro cpemy. OOmas cTpykTypa
XUMHYECKOTO IPOU3BOJICTBA - COOCTBEHHO XHMMHYECKOE IPOU3BOJACTBO, XPAaHEHHE ChHIPbS H
MPOAYKIMH, TPAHCIIOPT, CUCTEMBI KOHTPOJIS U Oe30nmacHOCTU. OCHOBHBIE MOJCUCTEMbBI XUMHUYECKOTO
MPOU3BOJCTBA - TOJATOTOBKA CBIPhS M MaTepHalloB, XUMHUYECKHE U (DU3UKO-XUMHUYECKHE
IpeBpalleHysl. BbIJEIICHUE MPOAYKTOB, O00E3BpPEeKMBAHUE YTUIU3ALUA OTXOAOB, TEIUIO- H
sHEeproobdecrneyeHre, BOJAOMOANOTOBKA, YIIPaBlieHne MPOon3BOACTBOM. OCHOBHBIC TEXHOIOTHUECKUE
KOMIIOHEHTHI - ChIpb€, BCIIOMOTaTelIbHble MaTE€pHUalibl, OCHOBHOW U JOMOJTHUTEIbHBIA MPOIYKTHI,
OTXOJIbI, DHEPreTUYECKHE PECYpPChl, OOOpPYIOBaHWE, CTPOHUTEIbHBIC KOHCTPYKIIUU U TPUOOPHI,
IIPOU3BOJCTBEHHBIN IIEPCOHAIL.

KauecTBeHHBIE M KOJMYECTBEHHbIE  MOKAa3aTelM  XUMHYECKOTO  IPOU3BOJCTBA:
TEXHOJIOTMYECKHE MTOKa3aTelN! - IPOU3BOIUTEILHOCTh M MOIIIHOCTH TPOU3BOACTBA, BBIXOI TPOIYKTA,
pacxoaHble KOA(p(GUIUEHTHI IO ChIPHIO U SHEPTUU, HHTEHCUBHOCTH MPOIIECCOB, KAYECTBO MPOIYKTA;
SKOHOMMYECKHE IIOKa3aTelnu - CceOEeCTOMMOCTh MpPOAYKTa, IMPUBEACHHBIC 3aTPAaThl, YAEIbHBIC
KaluTaJlbHbIE 3aTPAThI, IPOU3BOIUTEIBHOCTh TPY/Ia; IKCIUTyaTallHOHHBIE TOKA3aTENH - HA/IEKHOCTh
u 0e30macHOCTh (PYHKIIMOHUPOBAHUS CHCTEMBI, YYBCTBUTEIBHOCTb, pETYIHPYEeMOCTh H
YOPaBISIEMOCTh MPOLIECCA; COLMAIbHbIE MOKAa3aTelu - BO3JEHCTBUE HA OKPYXKAIOUIYI0 Cpeny,
0e30MacHOCTh O0CITY)KHUBaHHUSI, CTENICHh MEXaHU3AIUN U aBTOMATHU3AIINH.

1.3. CoipbeBble pecypchbl, BOAa U SHEPTUSl B XUMUYECKOM IIPOU3BO/ICTBE.

Krnaccudukanus cblpbeBbIX PECYpCOB IO Pa3IMYHBIM MpU3HAKAM - ()a30BOMY COCTOSIHMIO,
MPOUCXOXKACHUIO, HCTOYHMKaM. MuHepaabHOE CbIpbe (pyAbl W TOJE3HbIE HCKOMAaeMBbIE),
OpraHMYECKOEe MPHUPOJHOE ChIphe (TOpHOYHME HCKOMAaeMbI€), PACTUTEIbHOE U >KUBOTHOE ChIPbHE,
BTOPUYHOE CBIPbE - WX HCIOJIb30BaHME M MyTH nepepaboTku. OCHOBHBIE CHOCOOBI MEPBUYHON
00paboTKK ChIphs (OOOTralieHue, OYMCTKA, IMOATOTOBKA K TPAHCIIOPTHUPOBKE M IepepaboTke).
[TonsTHE, CYIOIHOCTH W TMPUMEPHl YIIYyOJNCHUS HCIONB30BAHUS CHIPbS, KOMOWHHUPOBAHHS
MIPOU3BOJICTB ¥ KOMIUIEKCHOM MepepadOTKH ChIPHSI.

3HaueHHE W HCIOJb30BAHME BOJABl B XHUMHYECKHUX MPOU3BOACTBAX. VICTOUHUKHU BOJBI.
TpeGoBaHMs K TEXHOJOTUUECKON U OBITOBOM Boie. [IpoMbIieHHAst TOATOTOBKA BOJIBI M METOIBI €€
OUYHUCTKHU OT npumeceil. OCHOBHBIE METOIbI KOHTPOJISI KA4eCTBa BO/bI. DKOHOMMUSI BOJONOTPEOICHUS
B IIPOU3BOJICTBE. BO100OOPOTHBIE CHCTEMBI.

Bunbl 1 HICTOYHUKY SHEPTHH B XUMHUUYECKOM MPOMBIIUIEHHOCTH. MaciTaObl OTpeOIeHus U
CIoCcOOBI YMEHBIIIEHUS SHEPTreTHIeCKuX 3aTpaT. CyIIHOCTD U MPUMEPHI pEreHepalliy U peKyIepaluu
SHEPTrUU. DHEProTEXHOJIOTHUECKHUE CUCTEMBI. BTOpUUHbIE SHEPTeTUYECKUE PECYPCHI.

Moayas 2. TeopeTnuecKkue 0OCHOBBI XUMHUYECKHX MPOLECCOB U PEAKTOPOB

2.1. OcHOBHBIE OTNIPENEICHUS U TTOJI0KEHUS



OU3NKO-XUMUYECKHE 3aKOHOMEPHOCTH XUMHYECKHX MPEBpAIICHUN - CTEXHOMETPUYECKHE,
TePMOJMHAMHUYECKHE, KuHeTHdeckue. [lokasarenm XUMHYECKOTO TIPEBpallleHUss - CTENeHb
MPEeBpAICHHs], BBIXOJ MPOAYKTA, HHTETpaibHast U quddepeHranbHas CeJIeKTUBHOCTH, CKOPOCTH
peaKuuu U MpeBpalleHus] PEareHTOB.

2.2. X¥MHUYECKHE MPOLECCHI.

Onpenenenne. Kiaccupukanuss XUMHUYECKUX MPOLECCOB MO Pa3IUYHBIM MPU3HAKAM -
XUMUYECKMM (BUJ XHMHUYECKON peakUuu, TEePMOJUHAMHYECKHE XapaKTePUCTUKH, CXema
npeBpalieHuii) 1 (pa3zoBbIM (YUCIIO U arperaTHoe cocTosiHue (Bas).

l'omorennsii xumuyeckuii mpouecc. OmnpeaeneHue W OpuMepbl. BiusHue XHUMUYECKUX
MPU3HAKOB M YCIIOBUH IPOTEKaHUs Ipolecca Ha ero noka3atenu. CriocoObl MHTEHCU(PUKAITUH.

[TonsTre onTUManbHBIX TemmepaTyp. ONTHUMalbHBIE TeMmmepaTyphl IS OOpaTHUMBIX U
HEOOPATUMBIX 9K30- U SHIOTEPMHUIECKUX PEAKITHI.

I'ereporeHHsblii (HEKATAIUTUYECKUI) XUMUYeCKUil mponecc. OmpenencHue U INPUMEPSI.
CtpykTypa mporecca M €ro cocrapisioniue (craauu). Habmromaemass CKOPOCTh XHMHUYECKOTO
npeBpamienus. O6macTu (peKUMBI) IPOTEKAHUS TIpoliecca, TUMUTUPYIOIAs CTaIHs.

I'eteporennsiii xumMuuyeckuii mporecc 'raz (KUAKOCTH) - TBepaoe". OOoCHOBaHWE,
MOCTPOEHNE W aHAJIW3 MATEeMAaTHYECKOW MOJENH ISl peaKIuil ropeHus (MOAeNb "COKMMAIOMascs
cdepa') 1 TOMOXUMHUUECKOH (MoJens "¢ HeB3auMoeicTBytonmM siapom'” ). Habmronaemast ckopoctb
MpeBpaIleHrs, BpeMs TMPEBpalleHUuss W MyTH HWHTCHCU(DHKAIMKM s Pa3IndHbIX o0bIacTei
MPOTEKAHUs TpoIecca.

I'ereporeHHplii XuMUYecKuil mporecc '"ra3 (KHIKOCTh) - KuUAKOCTh'. (OOOCHOBaHUE,
MOCTPOCHUE U aHAIM3 MaTeMaTuyeckoil moaenu. Habmomaemast ckopocTh MpeBpalleHust u o0jaactu
npoTtekanus npouecca. [lytn naTeHcubuKauuy i pa3InyHbIX PeXUMOB Mpoliecca.

Karanmurnueckuit mponecc. Omnpenenenue, kinaccudukanus, NpuMepbl. | eTeporeHHbIH
KaTaJu3 Ha TBepIoM Katanuzarope. OO0CHOBaHUE, TOCTPOECHUE U aHAIU3 MAaTEeMaTUYECKON MO
Ha KaTaJUTHYECKON MOBEpPXHOCTH U B IMOPUCTOM 3epHE KaTanuzaropa. Habmiomaemass ckopocThb
npeBpalieHnst W 00JlacTH TpoTekaHusi Tmporecca. CTemneHb WCMONBb30BaHUS BHYTPEHHEH
noBepxHOCTH. [IyTn nHTeHCH(DUKAIIY KATATUTHYECKUX TIPOIIECCOB.

2.3. XMMHUYECKHUE PEAKTOPBHI.

OmnpeneneHre W Ha3HauYCHHWE XUMHYECKOTO peakTopa. PeakTopbl B XUMHUYECKUX H
HEXMMHMYECKUX OTpacisiX MpOMBIIIIEHHOCTH. OO030p TUNOB XUMHUYECKHX pPEaKTOPOB, MX
CTPYKTYpHBIE 3JIEMEHTHI (PEeaKIMOHHAs 30Ha, YCTPOWCTBA BBOJA U BBIBOJIA, CMEIICHNUS, pa3/ielieHus
U pacrpeieJIeHHs] TOTOKOB, TEIIO0OOMEHHBIE AJIEMEHTHI), OCHOBHBIE ITPOLIECCHI U SIBJICHUS B HUX.

CucremaTu3zaius MPOLECCOB B XMMHYECKOM pEAaKTOpe IO MaciiTady HMX MPOTEKaHHUS:
XUMHUYECKasi PeaKIusl, XMMUYECKUI MpoIiecc B JIEMEHTAPHOM 00beMe, MPOIECCH B PEaKIIMOHHOM
DIIEMEHTE U B PEaKTOpe B LIEJIOM, - HX B3aUMOCBSI3b U HepapXuuecKas CTPYKTypa MaTeMaTHIecKOu
MOJIeJIH Tporiecca B peakTope. [Ipumephl mporeccoB B pa3IMyHBIX BUAAX XUMHUECKUX PEAKTOPOB.

Krnaccudukanus mpoieccoB B peakTopax Mo pasduYHBIM IPU3HAKAM - BUJ XUMHUYECKOTO
npolecca, opraHu3alrs MOTOKOB PeareHTOB (CXeMa JIBUKEHUS! PEreHTOB Yepe3 peakTop, CTPYKTypa
MOTOKOB B PEaKLUMOHHOW 30HE), OpraHu3alus TEeIUIOBBIX IOTOKOB (TEIJIOBOM pEXUM, CXema
TEIJI000MEHa), CTAI[MOHAPHOCTH TpoIIecca.

O6ocHOBaHME U MTOCTPOCHUE MaTEMAaTHYECKON MOJENH Mpolecca B peakTopax pa3InyHOro
TUMA KAaK CUCTEMbl YPaBHEHHN MAaTEPHAILHOTO U TEIUIOBOTO OallaHCOB HAa OCHOBE IaHHBIX O
CTPYKType TOTOKa, XUMHUYECKUX MPEBPALICHUIX, SBICHHIX MEPEHOCca TeIla W BEIIeCTBa U MX
B3anMojieiicTBun. CucreMaru3anus U KiIacCU(pUKAlUg MaTeMaTHYEeCKHX MOJIENEH IMPOIECCOB B
peakTopax.



N3oTepmuueckue mporecchl B XMMHYECKOM peakTope. BiusiHHe CTpyKTypbl MOTOKa
(uneanpHOE CMEIIEHUE U BBITECHEHUE ), CTALIMOHAPHOCTH Tpoliecca (IPOTOYHBINA U MTEPUOTUICCKHII ),
napaMeTpoB W YCJIOBHM MPOTEKaHUsS Mpolecca (TeMIeparypa, KOHIEHTpAlHus, NaBJICHHE, 00beM
pEaKIMOHHOW 30HBI, BpPEeMsi), BHJA XUMHUYECKOW peakuuu (mpocTas W CJIOXHas, oOparumas M
HeoOpaTuMasi) U ee TapaMeTpoB Ha MPO(UIM KOHIEHTPAUN U MOKA3aTelH MpoIecca B peakTope
(creneHb MpeBpalIeHUs], BBIXOJ IPOAYKTa, CEIIEKTUBHOCTD Mpoliecca). OCHOBBI pacueTa mpolecca B
peakrope. ComnocraBieHne 3(pPEKTUBHOCTH IMPOLIECCOB B PEAKTOPaX, OMHUCHIBAEMBIX MOJEISIMU
UJEabHOTO CMELICHUS 1 BHITECHEHHUS.

Heuzorepmuueckue mpoiecchl B XUMHUYECKUX peakTopax. OpraHu3zaius TEIIOBbIX MOTOKOB
U PeKHMOB B XMMHUYECKUX peakTopax. PacmpeneneHue temmneparypbl, KOHUEHTPAUNd U CTEIECHU
MIPEBpAICHHS B PEaKTOPE B PEKUMAaX HICaTHbHOIO CMEIIECHUS U BHITECHEHUS, aTuabaTUIeCKOM U C
TerioooMeHoM. CBsI3p TeMIEpaTypbl U CTEICHH MPEeBpalleHHUs B agnabaTHYecKOM IpoIecce.
CorocTraBieHue ¢ U30TEPMUUYECKUM PEXUMOM. YHCIIO U YCTOMYUBOCTH CTAlIMOHAPHBIX PEXXUMOB B
peakTopax H1ealbHOIO CMEIIECHUS.

2.4. IIpoMBIIIJIEHHBIE XUMUYECKHUE PEAKTOPBI.

Ha KOHKpeTHBIX mpuMepax MPeIMETHO PacCMaTPHUBAIOTCS MPOMBIILICHHBIE PEAKTOPbI IS
MPOBEJICHUS MPOLIECCOB TOMOTE€HHBIX, T€TEPOT€HHBIX M KAaTaJIUTHYECKUX - THUIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEKUMA, 00TaCTH UCTIOTB30BaHUS.

Mopnyas 3.XumMnueckoe Npou3BOACTBO, KAK XUMHKO-TexHOJIorn4yeckas cucrema (XTC).

3.1. CtpykTypa u onucaHue XMMUKO-TEXHOJIOTUYECKON CUCTEMBI.

XuMHYEeCKOe TMPOU3BOJCTBO Kak XuMuko-texHojoruyeckas cucrema (XTC). Ilonsarue
cucteMbl 1 XTC. CoctraB XTC: ameMeHThl, cBsi3u, oacucteMbl. DnemeHTsl X TC, knaccudukanus
Mo BHUAY TPOIECCOB W Ha3zHaueHUI0. TexHojormyeckue CBs3u 3ieMeHTOB XTC (IOTOKM).
[TocnenoBarenbHas, napajjienbHas, pa3BETBICHHAs, IOCIIEIOBATEIHLHO-00BOAHAS  (Oaimac),
oOpaTHas (peIuKi) TEXHOJIOTHYECKHE CBA3U. MIX cXeMbl 1 Ha3HaueHHe.

Onucanne XTC. Buaer moneneit XTC - onucarenpHbie U rpaduveckue. OmnmcarenbHbIe
MOJIEJIH - XUMHUYECKas CXeMa U MaTeMaTudeckasi MoJelb. ['padudeckre Moienu - QyHKIIMOHATbHAS,
TEXHOJIOTHYECKas, CTPYKTypHasi W Jpyrue (crmenuanbHbie) cxeMbl. HazHaueHue, IpUMEHEHUE H
B3aMMOCBSI3b MOJIETIEH.

3.2. Anamu3z XTC.

[TonsiTue, 3amaun u pe3ynbraThl aHasiu3a X TC - cocrostnue XTC, MaTepuanbHbIN U TEIIOBOM
OasaHChl, TOKa3aTeIN XMMHUECKOTO IIPOU3BOICTBA.

CgroiictBa XTC Kak CHUCTEMBbl: B3aMMOCBSI3aHHOCTb PEXKHUMOB JJIEMEHTOB, pa3inyue
ONTUMAJIBHOCTA 3JEMEHTa OJMHOYHOTO M B CHUCTEME, YCTOMYMBOCTh M CYIIECTBOBAaHUE
CTAllMOHAPHBIX PEKUMOB U JIP.

MarepuanbHbIi U TEIUIOBON OanaHCHl. MeTo/MKa COCTaBICHHS M pacyeTa MaTepUAIbHBIX U
tertoBbix 0anmancoB XTC u ee moacucrem. OcoOEHHOCTH pacuera OalaHCOB B CXEMaX C PEIIUKIIOM.
®opmbl TipecTaBiIcHus 0aTaHCcoB (Ta0IHIIbI, TUATPAMMEI U Ip.).

MarepuanbHblid 0anaHC 11 MAaCCOOOMEHHBIX M PEaKIIMOHHBIX 3JIEMEHTOB. Vcnonb3oBanue
CTEXUOMETPUYECKUX, TEPMOJMHAMUYECKUX UM  MexX(a3HbIX OaJaHCOBBIX  COOTHOIICHHIA.
CTexnoMeTprUecKre COOTHOIICHHUS U HMX Pa3HOBUAHOCTH. CTENeHb HCMOIb30BAaHUSI CHIPHEBBIX
pecypcos.

DOHTaNBIUIHBIN, SHEpreTHYecKuil (110 MOTHON SHEPTUN ) U 3KcepreTruueckuit 6anance u KIT/1.

Hx comocraBienne u ucmosiabp3oBanne B anaimmnse X1C.
3.3. Cunres XTC.



[Tonsitue u 3amaum cuHTe3a (moctpoeHust) XTC. OcunoBHble 3Tanbl pazpadbotkun XTC. Ponb
MaTEMaTUYECKUX U IBPUCTUYECKUX METO/IOB.

OcHoBHble koHuenuuu npu cuHTe3e XTC: MOMHOE HCHONB30BaHUE CBHIPHEBBIX U
HSHEPTreTUYECKUX PECYPCOB, MUHUMHU3AIUS OTXOA0B, ONTUMAJILHOE UCIOJIb30BaHUE annaparypsl. Mx
coJiepKaHue U crocoOb! peannzanuu. KoMOnHUpOBaHHbBIE IPOU3BOJICTBA, COBMEIIEHHBIE MPOLIECCHI,
BTOPUYHbBIEC SHEPTETUUECKHE PECYPChl, SHEPTOTEXHOJIOTUYECKUE CUCTEMBI, iepecTpanBaembie XTC,
3aMKHYThIE, MAJIOOTXO/IHbIE TPOU3BOJICTBA - UX MOHATHSA, OCOOCHHOCTH U IPUMEHEHHUE.

OaHOpOHBIE TEXHOJIOTUYECKUE CXEMBI: CHCTEMAa PEKYIIEPaTUBHOIO TEINIOOOMEHA, CUCTEMa
pasfeneHuss MHOTOKOMIIOHEHTHOW CcMecH, cuctemMa peakTopoB. OCHOBBI MOCTPOCHHSI UX
ONTUMAJIbHOU CTPYKTYPBI

Moayas 4. [IpoMbllVIeHHbIE XUMHYECKHE PONU3BOJACTBA.

XUMHYECKHE MPOU3BOJCTBA PACCMATPHUBAIOTCS MPEAMETHO KaK pealu3alus HU3yYeHHBIX
TEOPETUYECKUX OCHOB XUMHMKO-TeXHOJormueckux mnpoueccoB U XTC, KoOHLENuuil MoCTpOeHHs
BbicOKOd(p(ekTuBHONM XTC. OCHOBHOM aKIEHT JejaeTcss Ha (U3UKO-XUMHYECKHE OCHOBBI
KOHIENINH TOCTPOEHUS TEXHOJOTUYECKON CXeMbl MMPOU3BOJICTBA U €ro nojcucteM. [Ipon3zBoacTso
cepHoM KucioThl. Ilpom3BoacTBo ammuaka. I[Ipou3BOACTBO a30THOM KUCIOTHL. [Ipon3BoncTBO
CTHpOIIA.

Moayasb 5. CoBpeMeHHbIE TEHAECHIIUN B PA3BUTHH XUMHYECKO TEXHOJIOTHH.

Tekymiee COCTOSIHUE XMMUYECKOW MPOMBIIIJIEHHOCTH B MHUpPE W TEHICHIUU €€ Pa3BUTHSL.
[lepcrieKTUBHBIE UCTOYHUKHU ChIpbi U SHepruu. Kiacrepuzaiuss XMMUYECKON MPOMBIIICHHOCTH.
CoBmenieHHbIe poliecchl. ['nOkue u nepecTpanBaeMble TEXHOJIOTHYECKHE cXeMbl. HOBbIE XUMUKO-
TEXHOJIOTHYECKHE MPOLIECCH U CIIOCOOBI MOTyYeHusl NpoAYyKTOB. HaHoTexHo10T .

4. O0beM y4eOHOH JUCIHIIMHBI

O6bem
Buabi yueOHoii padoThI B 3aueTHBIX B akagem.
eMHHIIAX gacax
O01mas TpyA10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 6,0 216
KonraktHas pa6ora (KP): 2,22 80
Jlexuun (Jlek) 0,89 32
JlaGopaTtopHsie padoTs (J1ad) 0,44 16
[Mpaktuueckue 3ansatus (I13) 0,89 32
CamocrosTeasHnasi padora (CP): 2,78 100
Buja xoHTpOJISI: IK3aMeH 1,0 36




0O0beM

Buabl yueOHol padoThI B 3agerneix | B actpoHOoMm.
eIMHUIAX Jacax

Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI TI0 Y4eOHOMY IJIaHy 6,0 162
KonrakTHas pa6ora (KP): 2,22

Jlexmmn (Jlek) 0,89 24
JlaGopatopubie pabots (JI1ab) 0,44 12
[Mpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesabHas padora (CP): 2,78 75
Buja koHTpOJISI: IK3aMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«Cucrembl ynpabJjieHHsl XMMHKO-TeXHOJIOTHYecKuMu npoueccammn» (b1.6.19)

1. Heab AUCHMIIMHBI — 1aTh 0a30BbIe 3HAHUA 110 TEOPHM CHUCTEM YIIPaBICHHUS XMMHUKO-
texHojornyeckumi npoueccamu (CY XTII), npuBuTh HaBbIKU U yMeHHe aHanu3a cBoiicTB XTI kak
00BEKTOB YIPABICHUS U IPAKTUYECKOTO MPUMEHEHUS TEXHUYECKUX CPEACTB yIIPaBICHHUSL.

2. B pe3yJbTate n3yuyeHus JMCUMIJIMHBI CTYAEHT J0JI/KEeH:

Ob6manate cneayrommmu oowenpogpeccuonarvuvimu (OITK) kommeTeHIUsIMHU:

- BJIAJICHUEM OCHOBHBIMHU METOJIaMH, CIOCO0aMU W CPEICTBAMHU IOJNy4YEHUs, XpaHEHMUs,
nepepaboTku MH(GOpMalMK, HaBbIKAMH pabOThl C KOMIBIOTEPOM KaK CPEICTBOM YIpPaBIICHUS
undpopmanueii (OITK-5);

- CITOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTHYECKUN MIPOIIECC B COOTBETCTBUU
C PErIaMEHTOM M MCIOJIb30BaTh TEXHUYECKUE CPEACTBA JUISI M3MEPEHMsI OCHOBHBIX IapaMeTpOB
TEXHOJIOTUYIECKOTO MPOoIecca, CBOUCTB ChIpbs U npoaykiuu (ITK-1);

- CIOCOOHOCTBIO BBISIBIISITH U YCTPAHATh OTKJIOHEHUS OT PEKUMOB PabOThl TEXHOJIOTHYECKOTO
000pyI0BaHUs M IMapaMeTPOB TeXHOIornyeckoro mpomecca (IK-11);

3namo:

- OCHOBHbIE MOHATUS TEOPUH YIPABJIEHUS; CTATUUECKHUE U JUHAMUYECKUE XapPaKTEPUCTUKU
00BEeKTOB ympaBiieHus; ocHoBHble BHIBI CAY u 3akoHBl perynupoBanusi; Tunoeie CAY B
XUMHYECKON IPOMBIIIIEHHOCTH; METOJAbl M CPEICTBA HM3MEPEHUS OCHOBHBIX TEXHOJOTMYECKUX
napaMeTpoB; ycroiuuBocTh CAY; ocHOBHBIE NOHATHS 0 HenuHENHBIX CAY, peneilHbIX cucremax,
JIOTMYECKUX AIITOPUTMAX yIpPaBJICHUs, aAalTUBHBIX U ONITUMAIIbHBIX CUCTEMAaX YIPaBJICHUS.

Ymems:

- ONpeneisTh OCHOBHBIE CTaTMUYECKHME W JUHAMUYECKHE XapaKTEPUCTUKU OOBEKTOB
yIpaBieHUs; BbIOWpaTh PAlMOHATIBHYIO CHUCTEMY PETYIMpPOBAHHUS TEXHOJOTHYECKOro Ipoliecca;
oreHuBaTh ycTOMunBOCTh CAY; BBIOMPATh KOHKPETHBIC TUITHI TPHUOOPOB iist Auaraoctuku X TT1.

Braoemy:

- METOJaMU TEOpPUU aBTOMATUYECKOTO PETYJIHMPOBAHMSI, OPraHMU3AlMM U pacuéra CHCTEM
ONITUMAJIHOTO YIIPABIIEHUS MPOLIECCAMU XUMUYECKOH TEXHOJIOTUH U NTepepabOTKH MOIMMEPOB.

3. KpaTkoe cogepkaHue TUCHUILINHBI:

Moayab 1. OCHOBHBIE TOHATHS YIIPABJICHUS XMMUKO-TEXHOJIOTH4eCKMMH IIPOLECCAMU.
3HaueHHE AaBTOMATUYECKOIO YIPAaBICHUS Ui Pa3BUTUS XUMHUUYECKOW MPOMBIIUIEHHOCTH.
OCOOEHHOCTH YIPaBICHUSI XUMHUYECKUM MPEIIPUATHEM U XUMUKO-TEXHOJIOTHYECKUM HPOIIECCOM.
TexHUKO-7KOHOMHUYECKUI (P (PEKT BHEOPEHUS aBTOMATHU3MPOBAHHBIX CHCTEM YyrpaBieHus. Poib
CHCTEM YyIpaBlieHHs B oOecredeHUH O€30MacHOCTH XHMHYECKOTO IPOU3BOJCTBA U OXPaHBI
oKpyxaromel cpensl. OCHOBHbIE TEpMUHBI U omnpeneneHus. Mepapxus ynpasineHus. OCHOBHbIE
npuHIUIEl ynpasnenus. Kinaccudukamus cuctem ynpasieHuss @yHkimoHanbHas ctpykrypa CAY.
[Toka3aTenu kauecTBa yIpaBJICHHUS.

Moayab 2. OcHOBBI TEOPUU ABTOMATHYECKOr0 ynpaBJjieHusl. MaremMaThuuecKkrue MoJelu
CAY. [Iunamuueckue xapakrepuctuku CAY. Mcnonb3oBaHue ONEpaliMOHHOTO UCUMCICHUS IS
aHamuza CAY. TunoBble AMHAMHYECKHE 3BEHbA. BpeMEHHBIE M YACTOTHBIE XapaKTEPUCTHUKH.
DOKBHUBAJICHTHBIE PEOOPA30BaHUS CTPYKTYPHBIX CXeM. Y CTOWYMBOCTH JTMHEHHbIX CAY ¢ oOpaTHOH
cBs3bl0. Kimaccugukanys M OCHOBHBIE CBOMCTBa OOBEKTOB yIpaBiieHUS. MeTojabl onpeneneHus
CBOWCTB OOBEKTOB ympasieHHs. OCHOBHbBIE 3aKOHBI PEryIHpOBaHHsA. PerymsTopsl Ha OCHOBE
UCKYCCTBEHHBIX HEHPOHHBIX ceTeil. L{udpoBsie u podacTHbIE cucTEMBI yripaBieHus. Beioop 3akoHa



peryaupoBaHusl M ONpENEICHUE ONTHUMAJIBHBIX IAapaMEeTpPOB HACTPOWKH IPOMBIIIIEHHBIX
PEryJsiTOpOB.

Moayas 3. U3MepeHuHe TeXHOJOTHYECKHMX NAPAMETPOB XHMMKO-TEXHOJOTMYECKOT0
npouecca. ['ocymapcTBeHHass CUCTeMa MPOMBIIUICHHBIX TPUOOPOB U CPEACTB aBTOMATH3AIUH.
OCHOBHBIE TEPMUHBI U ONpeeNieHns MeTpoioruu. Meroasl usmepeHuil. Cpeactsa u3MepuTENbHOM
TEXHUKH, WX CTaTHYCCKUE M JTWHaMHuYeckue cBoicTBa. [lorpemHoctn u3amepenmit. CriocoObl
nepepaun wHGOpMAMK Ha pacctostHue. OpraHu3anus AUCTAaHIMOHHOW muarHocTuku XTI
N3mepeHre OCHOBHBIX TEXHOJIOTMYECKMX MapaMeTpOB: [ABJICHMs, TEMIEpaTyphl, pacxoaa H
KOJIMYECTBA, YPOBHS KUAKOCTU U CBHITYYUX MATEPHANIOB, COCTaBa M (PU3UKO-XUMUYECKUX CBOMCTB
BEIIECTB.

Moayasb 4. OCHOBBI IPOEKTHPOBAHUSI ABTOMATHYECKUX CHCTEM YNPAaBJIEeHUS] XUMHUKO-
TexHoJoru4eckumMu mnpoueccamu. Ocobennoctu ynpasienuss XTII. PerynupoBanne OCHOBHBIX
TEXHOJIOTMYECKUX I[apaMeTpOB: pacxoja, JaBlCHHUs, TeMmmeparypsl, ypoBHsa, PH. Texuuueckue
cpeactBa CAY. OCHOBHbIE Pa3HOBUIHOCTU YMPABISIOMIMX YCTPOUCTB. THUIBI, XapaKTEpUCTUKHU U
pacuéT MCHOJHUTENbHBIX MEXaHM3MOB M perynupyromux opraHoB. OdopmiieHue npoeKTHOro
3aJaHUsl Ha aBTOMAaTH3allMIO0 TEXHOJIOIMUYECKOTo mpolecca. BeiOop Touek u3MepeHus, KOHTPOJI,
yIpaBIsieMbIX MMAapaMEeTPOB U YIPABJISAIOMIMX Bo3aeHcTBUN. CTaHAApThl U YCIOBHbIE 0003HAUYECHUS
Ut TexHonorudeckux cxeM. OcHoBHbIe cBeieHus 00 ACY TII B xuMudeckoi TPOMBIIIICHHOCTH.
[Ipumepsr ACY TII B xuMuueckoil poMbIIIIIEHHOCTH. OCHOBHBIE BBIBOABI 110 Kypcy. COBpeMEHHbIE
teneHunu B pazsutuu CY XTII.

4. O0beM y4eOHOM JUCHHIIIMHBI

O6bem
Buabl yueOHo# padoThbI B 3aueTHEIX B akazem.
eIMHUIIAX qacax

OO0mas TpyA0eMKOCTh JUCHUILJIMHBI 10 Y4eOHOMY IJIaAHY 5,0 180
KonTaktHas padora (KP): 1,33 48
Jlexmn (Jlek) 0,89 32
JlaGopaTtopHbie padoTh (J1ad) 0,44 16
[Tpaktuueckue 3ausatus (I13) - -

CamocrosTeasHnasi padora (CP): 2,67 96
CaMocToATEIbHOE N3YUEHHE PA3eNIOB JUCLUIIINHBI 2,67 96
Buja xoHTpOJISI: IK3aMeH 1,0 36

O6bem
Buabl yueOHoii padoThI B 3agerHBIX B actponom.
€IMHUIIAX gacax

OO0mas TpyA0eMKOCTh TUCHUILJIMHBI 10 Y4eOHOMY IJIaHY 5,0 135
KonraktHas pa6ora (KP): 1,33 36
Jlexumn (Jlek) 0,89 24
JlaGopatopubie pabots (JI1ab) 0,44 12
[Mpaktuueckue 3ansatus (I13) - -

CamocrositesbHas padora (CP): 2,67 72
CamocTosATeIbHOE U3YUYCHHUE PA3IesIOB JUCITUTITMHBI 2,67 72
Buja xoHTpOJISI: IK3aMeH 1,0 27




JAucunminHbl BApUaTUBHOM YacTH (00513aTe/IbHbIE JUCHUNIMHBI)

AHHOTauA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«OCHOBBI 9)KOHOMHMKH U YIIPaBJIeHHUS MPOU3BOACTBOM B TEXHOJIOTHH U NepepadoTKe
nosumepos» (b1.B.01)

1. Heap TUCHUTIMHBI — TIOTYYCHUE CUCTEMBI 3HAHHH 00 YKOHOMHYECKUX 3aKOHOMEPHOCTSIX
(YHKIMOHUPOBAHUSI TPOMBIIUICHHOTO MPOW3BOJCTBA B CHCTEME HAIMOHAIBHON SKOHOMUKH,
00y4eHHe SKOHOMHYECKOMY MBIIUICHHIO W MCIIOJb30BAHHUIO MOMYYCHHBIX 3HAHUW B MPAKTHYECKON
NESTEIILHOCTH.

2. B pe3yJibTare n3yuyeHus JMCHUIJIMHBI CTYE€HT J0JIKEH:

Obnanare cnenyrommmu  obwexyromypuoimu  (OK) u  npogeccuonanvuvimu  (IIK)
KOMIIECTCHITHSIMHU:

- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI APKOHOMHUYECKMX 3HAHWMH B pa3iuyHbIX chepax
xusuenestensaoctu (OK-3);

- CITOCOOHOCTBHIO aHATM3UPOBATh TEXHUYECKYIO TOKYMEHTAIIUIO, TOAOMpaTh 000pya0BaHUE,
TOTOBHTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopyaoBanus (ITK-9).

3namu:

- OCHOBBI 2KOHOMHUKH B Pa3IMYHBIX cepax KU3HEACATEeIHLHOCTH;

- HOPMATHBHEBIE MPABOBBIC AKTHI, PETIIAMEHTUPYIOIIHE e TEIbHOCTD MPEAIPUSITHUS;

- METOJIbI pa3pabOTKH ONEPATUBHBIX U MPOU3BOACTBCHHBIX IIJIAHOB;

- METOIBI ¥ CITOCOOBI OTIATHI TPY/IA.

Ymemu:

- COCTaBJIATH 3asBKH HA 000PYAOBaHMUCE;

- COCTaBJIATH OTYETHI 110 BBHITIOJTHEHUIO TEXHUYECKUX 33 JaHHIA;

- COCTaBJIATh TEXHUYECKYIO IOKYMEHTAIIHIO;

- OpPraHu30BaTh padOTy KOJUICKTUBA B YCIOBUSX JACHCTBYIOLIETO MPOU3BOICTBA;

- TOTOBUTH HWCXOJHBIC JaHHBIC i1 BbIOOpa M OOOCHOBAHHS HAyYHO-TEXHHUYECKHX H
OpPTaHM3AIMOHHBIX PEIICHUI Ha OCHOBE YKOHOMHYECKOTO aHATN3a;

- paspabarhiBaTh ONEPATUBHBIE IUIAaHBI PabOT TMEPBUYHBIX IMPOU3BOJICTBEHHBIX
MoJpa3IeICHUM.

Braoemy:

- METOAAMHU ¥ HHCTPYMEHTaMH MTPOBEACHUSI SKOHOMUYECKOTO aHAIM3a 3aTPaT U Pe3yIbTaTOB
NeSITeTbHOCTH MTPOU3BOJICTBEHHBIX TIOpa3 ICIICHUI;

- UHCTPYMEHTaMH IUJIAHUPOBAHUS ¥ BBIMOJHEHUS MEPONPUATUNA TI0 TPOU3BOJCTBY
IPOYKIHH;

- OCHOBaMH SKOHOMHYECKHX 3HAHUU B pa3IMYHBIX cepax KU3HEIEATEIbHOCTH.

3. KpaTkoe conep:kaHue TUCHUILINHBI:

Moayas 1. BBenenune. OCHOBBI PHIHOUYHOI IKOHOMUKH

1.1 Dkonomuueckue nompeonocmu, 6naza u pecypcel. IKOHOMUUECKUE CUCHEMbL U UX
cywgnocmsp. OOIIECTBEHHOE TMPOU3BOJCTBO M IKOHOMHYECKHE OTHOIICHUS. [IpOM3BOJCTBEHHBIC
BO3MOXXHOCTH OOIIECTBa UM 3KOHOMHUYECKH BbIOOp. KprBas MpoOW3BOICTBEHHBIX BO3MOMXHOCTEH.
3aKkoH yOBIBarOMICH MpeneabHON MOIe3HOCTHM. TUTIBI U MOJIENI YKOHOMUYECKHX CUCTEM. DJIEMEHT
YKOHOMHYECKON CHUCTeMBl. TpaauiinoHHas sKoHoMHueckas cucreMa. CoOCTBEHHOCTH: (DOPMBEI U
IyTH UX TpeoOpa3oBaHUsl.



1.2 Poinounviii mexanusm cnpoca u npeonoxycenusn. Coeepuiennas u HecogepuieHHAA
KoHKypenyuu. ToBapHBIN (PRIHOYHBIN) TUIT OOIIECTBEHHOTO MPou3BoACTBA. CYIIHOCTh U YCIOBHS
BO3HMKHOBEHHUsI pbIHKA. BUJbI pBIHKOB U UX CTpyKTypa. OyHKIMM pbiHKA. ToBap M ero cBOKCTBA.
Cnopoc u mnpemioxeHue Ha pblHKE. [IOHATHE «3NIaCTUYHOCTH». ODJIACTUYHOCTH CIpoca W
NpeAIoKeHUs], ToueuHast U ayroBasi. CoBepIlieHHAs] U HECOBEPILIEHHAs] KOHKypeHInH. MoHomous.
MaxkcumMuzanust npuObUTH MOHOTIONIHUCTOM. OJIUTONOHS.

1.3 Ilonamue nayuonanvbHoll IKOHOMUKU, OCHOBHbBLE MAKPOIKOHOMUYUECKUE NOKA3AMETU.
[ToHSATHS COBOKYITHOTO CIPOCA M COBOKYIHOTO MpENJIoKeHUs, (PaKTOpbl, BIUSAIOIIME HAa MX
n3meHeHus. [lorpebnenus u coepexeHns. DKOHOMUYECKUN Kpyroooopot. [Ipon3BoacTBo, oOMeH u
pacnpenenenue. [lorpebnenue, coepexeHne, UHBECTHLIMN TOBAPOB M YCIYT.

1.4 @unancosaa cucmema u @uuancoeana noaumuka obujecmea. 1'ocynapCTBEHHBIN
OIOKET M TOCYAapCTBEHHBIN nonr. Hamoru u Hajmorosast cucrema.

MoayJib 2. JkoHOMHYeCKHE OCHOBBI YIIPaBJIeHHs POU3BOACTBOM

2.1 Ilpeonpusamue Kak cyoveKm pbIHOYHO20 X03AUCHEA. DKOHOMHYECKHE 3aKOHBI W
0COOEHHOCTH UX MPOSIBICHUA Ha NpeAnpusTH. Posb cenuanyicra XuMU4eCKON MPOMBIIIIEHHOCTH.
[IpeanpusiTie B cHUCTEME PHIHOYHOW OSKOHOMHUKH. [lpeampusrtre — Kak CyOBEeKT M OOBEKT
NpEeNPUHUMATEIbCKON  AESITeTbHOCTH.  3aKkoHojaTelbHas  0aza  MpeAnpUHUMATENIbCKON
nesaTeabHOCTH. HopMaTHBHO-TIpaBOBBIE AKThI, PErJIAMEHTUPYIOUIUE ACSITEIbHOCTh MPEATPHUSITHS.
Opranu3annoHHO-TIPaBOBEIE (POPMBI TPEATPUHUMATENBCKON ASSITETLHOCTH U KPUTEPUH UX BBIOOpA.
®opmbl cOOCTBEHHOCTH. BHEITHSS 1 BHYTPEHHSISI cpe/ia MPEeANPUSITHS.

2.2 Mamepuanvho-mexnuueckas 6Oaza npouzeoocmea. CuipheBas W  TOIUTUBHO-
JHepreTuyeckass 0a3a  XMMHUYECKHMX  Mpou3BOACTB. [Ipou3BojacTBeHHass mmporpaMma U
MPOU3BOJICTBEHHAs] MOIIHOCTh MpeanpusaTus. KauyecTBo U KOHKYpPEHTOCHIOCOOHOCTH MPOIYKIIHH.
DKOHOMHYECKOEe 000CHOBaHHME BhIOOpa CBHIphA M TOILIMBA. PecypcocOepexenue. AnbTepHATUBHBIC
MCTOYHUK CBIPbs U 3Hepruu. OpraHu3zanus CKIaJcKoro Xo3siicTaa.

2.3 Mamepuansvho-mexuuyieckue pecypcol npeonpuamusd. OCHOBHBIE TPOU3BOJCTBEHHBIE
(GOHIIBI XUMHUYECKUX MPEANPUATHI: MOHATHE, Kiaccudukaius u ctpykrypa. [lonarue u ctpykrypa
OCHOBHBIX cpezicTB. OIleHKa OCHOBHBIX CpesicTB. MeToibl OlleHKH OCHOBHBIX (hoHI0B. [lokazarenu
WCIIOJIb30BaHUsI OCHOBHBIX MPOM3BOICTBEHHBIX (hOHA0B. I3HOC M aMOpTH3allis OCHOBHBIX (JOH/IOB.
Onenka 3(p)peKTUBHOCTH NCTIOIB30BAHNS OCHOBHBIX IPOU3BOJICTBEHHBIX (POHI0B. Bocipon3BoacTBO
OCHOBHBIX cpeacTB. OOOpPOTHBIE CpeICTBA MIPEANPUITHS: TOHATHE, COCTaB U CTPYKTypa. McTounuku
dbopmupoBanusi 000pOTHBIX cpeacTB. O0opaunBaeMoOCTh OOOPOTHBIX CpPEACTB. MarepuanabHbIC
3amackl Ha mpeanpusTuu. OnpeneneHne NnoTpedOHOCTH B 00OPOTHBIX CPEICTBAX.

2.4 Tpyooevie pecypcol npeonpuamus. IlepcoHan npeanpuaTusi U ero cTpykrypa. OCHOBBI
OpraHu3aliii Tpyla Ha npeanpusatuu. J()(eKTHBHOCTH MCIONB30BaHMS MEpCOHANa U pabodero
BpeMeHH. [Ipom3BoAMTENsHOCTh Tpyna W ormiata Tpyaa. OpraHuzanus 3apa0OTHOHM IIaThl Ha
npeanpustu. CocTaB U CTPYKTypa  MNPOMBIIUICHHO-TPOU3BOACTBEHHOTO  IE€pCOHAaja.
[Ipon3BoaUTENBLHOCTh TpyHAa: MOHATHE, MOKa3aTeld U METOAbl u3MepeHus. WHnuBuayanbHas U
oO1iecTBeHHAsi IPOU3BOUTENLHOCTD TpyAa. Pe3epBbl U paKkTOpbl MOBBIIICHHS TPOU3BOIUTENIEHOCTH
Tpyaa. opMbl, CUCTEMBI U pa3Mep OIUIAThI TPYAa HA MPEANPUATHH.

Moayanb 3. TeXHUKO-IKOHOMHYECKHIT aHAJIU3 HHKEHEPHBIX pelieHui

3.1 Jloxo0wbt u pacxoovt Ha npou3eo0cmeo, u peanuzauuio RPOOYKUUU NPeOnPUAMUA.
W3nepkku  MPOU3BOJCTBA MPOMYKIUU  (CeOECTOMMOCTH), TPHOBUIL, pPEHTA0ETHHOCTh W
neHooOpazoBanue. [loHATHe 3aTpaTbl Ha TPOU3BOJACTBO W pPEATH3AIUI0  TPOAYKIIMH
(cebecronmocTb). Bupl 1 3HaueHne knaccudukanuu 3atpat. CTpykTypa 3aTpar Ha IpOM3BOJICTBO U
peanu3zanuio npoaykiun. OCOOEHHOCTH pacueTa 3aTpaT Ha MPOM3BOICTBO M pEATU3aIUI0 IPOTYKIHH



B KOMIUIEKCHBIX MPOU3BOACTBaX. OCHOBHBIE IYTH CHUKEHUSI 3aTpaT Ha MPOU3BOJICTBO MPOAYKIIHH.
Hoxonel mpennpusitus. lloHATHe nNpuOBUIM W J0XO0Ja MPEANPHUATHS, METOIbI UX pacyeTa.
PeHTabenbHOCTh, €€ BUIBI U METOBI pacueTa. [lyTH MOBBINICHUs MPUOBUIH U PEHTA0CIBHOCTH Ha
NpEANPUITHUSIX.

3.2 Ilenoobpazoeanue u uenosas noaumuxa. lleHa Ha TPONYKIUI0O W TPUHIUIIBI
nenooOpaszoBanus. Bunbl nien. CTpykTypa IIeHbI, CUCTEMa II€H. B3arMOCBS3M II€H U HM3JEPIKEK.
IlenoBas nmonutuka. Pa3paboTka 11eHOBOM CTpaTeTruu.

3.3 Dunancoso-Kpeoummnsle OMHOUWEHUA RPEONPUAMUIL U CUCIEMA HANL0200010HCEHUA.
[Tonsitue, cocraB u cTpykrypa puHaHcoB npeanpusaTus. CymHOCTh, GYHKIIUM U 3aa4d (PMHAHCOB
npennpusatus. COOCTBEHHbIE W 3aeMHbBIE (PMHAHCOBBIC peCcypchl. bamaHc JOXOIOB M PacxooB.
HanoroBass monmutuka. [lpwHmmmel HamoroodbmokeHus. Hamorm W T1utatexu, yCTaHOBIIGHHBIC
3aKOHOJATENLCTBOM: BU/IbI, CTABKH, 00BEKTHI HAIOTO00I0KEHUS U CPOKHU YIUTATHI HAJIOTa B OFOJIKET.

4. O0beM y4eOHOM JUCHHIIIMHBI

O6bem
Buabi yueOHoii padoThI B 3aueTHEIX B akazem.
eAMHHIIAX qJacax

OO0mas TpyA0eMKOCTh JUCHUILJIMHBI 10 Y4eOHOMY IJIaHYy 3,0 108
KonTaktHas padora (KP): 0,89 32
Jlexmn (Jlek) 0,44 16
JlaGopaTtopHbie padoTs (J1ad) - -

[Tpaktuueckue 3ausatus (I113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
CaMocTOATEIbHOE N3YUEHHE PA3ENIOB JUCLUIIINHBI 1,11 40
Buja xoHTpOJISI: IK3aMeH 1,0 36

O6bem
Buabl yueOHol padoThI B 3agerneix | B actponoMm.
eAMHHIIAX gacax

OO0mas TPyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IJIaHy 3,0 81
KonrakTHas pa6ora (KP): 0,89 24
Jlexumn (Jlek) 0,44 12
JlaGopatopusbie padots (JI1ab) - -

[Mpaktuueckue 3ansatus (I13) 0,44 12
CamocrosiTesabHas padora (CP): 1,11 30
CamocTosATeTbHOE U3YUYCHHUE PA3IesIOB JUCITUTITMHBI 1,11 30
Buja koHTpOJISI: IK3aMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«[IpaBoBeneHHEe B TEXHOJOTHH H nepepadoTke moaumepon» (51.B.02)

1. leab AUCHMIJINHDBI —

®  OBJIJICHHE OCHOBAaMU IIPaBOBBIX 3HAHUN;

e  (opmupoBaHUE MPaBOBOM KyJIbTYPhl aKTUBHOTO, 3aKOHOMOCIYIIHOTO T'paX/IaHHHA.

2. B pe3yJbTare n3yueHus JMCUMIJIMHBI CTYAEHT J0JI/KEeH:

Ob6manate cneayrommmu oowexyrbmyproimu (OK) KoMIeTeHIusIMU:

- CHOCOOHOCTBIO UCIONB30BaTh OCHOBBI MPABOBBIX 3HAHWW B PpasIUYHBIX cdepax
nesirenbHocTH (OK-4).

- TOTOBHOCTBHIO U3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(MOPMAILUIO, OTCUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke uccienoBanus (I1K-20).

Snamu:

- OCHOBBI POCCHUHCKON MNpPaBOBOM CHUCTEMBbI U POCCHUHCKOTO 3aKOHOAATENIbCTBA, OCHOBBI
opranu3anmui ¥  (GYHKIUOHUPOBAHMSI CYAEOHBIX M  HMHBIX IPABONPUMEHUTENBHBIX U
MIPaBOOXPAHUTENBHBIX OPraHOB;

- IPaBOBbIEC U HPABCTBEHHO-3TUYECKUE HOPMBI B cdepe mpodeccnoHalbHOM 1eTeNbHOCTH;

- TpaBOBbIE HOPMBI, PETYJIUPYIONIME OTHOIICHHWE YEJIOBEKa K YEJIOBEKY, OOIIECTBY,
OKpYXKaroIleH Cpese;

- MpaBa M 00513aHHOCTH IPaXKTaHUHA;

- OCHOBBI TPY/I0BOT'O 3aKOHO/IaTENIbCTBA;

- OCHOBaMH XO0351CTBEHHOTO MPaBa;

- IPaBOBbBIE ACMEKTHI MPO(ecCHOHATBHON 1eATEeIbHOCTH.

Ymemn:

- MCIOJIb30BaTh THUYECKUE U IPABOBBIE HOPMBI, PErYJIUPYIOIIHE OTHOIICHHE YEIOBEKA K
YeJI0BEKY, O0IIECTBY, OKPYKAIOIIEH cpejie, UCTI0Ib30BAaTh ITPaBa U CBOOO/IbI UEIOBEKA U IpaX1aHUHA
npu pa3paboTKe COLUATbHBIX MPOCKTOB;

- HUCHOJIb30BaTh M COCTaBJISATh HOPMATUBHBIE M MPABOBBIE JOKYMEHTBI, OTHOCSILIHECS K
npoeCCUOHATLHON JeSITEIbHOCTH, MPEeANPUHUMATh HEOOXOIUMBIE MEpbl K BOCCTaHOBJICHHUIO
HapyILIEHHBIX MPaB;

- peanu3oBbIBaTh IpaBa W CBOOOJBI 4YENOBEKAa M TpakJaHWHA B pa3IUYHBIX cdepax
KU3HEACITEIBHOCTH;

- 1aBaTh HPABCTBEHHYIO OLIEHKY KOPPYNLUOHHBIM MPOSBICHUSM.

Braoemn:

- IOJTy4YE€HHBIMH TIPABOBBIMY 3HAHUSMU B TPO(EeCCHOHANBHOMN U HHBIX cepax AesITeIbHOCTH.

3. KpaTkoe coep:xaHue IMCUUIIUHBI:

Ilonstre u npusHaku rocygapcrsa. @opmsl rocynapersa. @ynkuuu rocynapersa. I[lonstue
U npusHaku npaBa. OCHOBHbIE IPABOBBIE CUCTEMBI COBPEMEHHOCTH. [IOHsATHE U BUABI UCTOUHUKOB
npaBa. OnpeieeHue 3aK0Ha U NO/I3aKOHHBIX aKTOB. J[efiCTBME HOPMATHUBHBIX MPABOBBIX AKTOB BO
BpemeHnu. OOpaTHasi cuia 3akoHa. [loHsTHE TpaBOBBIX HOPM, WX CTpykTypa. CHucrema mpaBa.
YactHoe 1 myOraHOe MpaBo. MaTepuaibHOE U MpoIiecCyalibHOE MpaBo. [IpaBooTHOIIEHHE: O0BEKT,
CyOBEKT M cofiepkaHue rnpaBooTHoueHul. FOpunuueckue GpaxThl.

Koncturynus — ocnoBHoit 3akoH Poccuiickoit @enepanuun. OenepatuBnoe ycrpoictso PO.
Cucrema rocyiapCTBEHHbBIX OpPraHOB M NpUHLMI paszzeneHus Bnacteil B PD. [lonsaTue rpaxxgaHcrsa.
[IpuzHanue, coOMOACHNE, 3alIMTa PABHBIX IMPAB KCHIIWH U MYXUYHH KaK OCHOBHAsl OOS3aHHOCTH
rocy/apcTBa.



[TonsiTre 1 mpeaAMET aAMHUHUCTpATHBHOTO TpaBa. OOmas xapakrepuctuka Konekca PO 00
aQIMUHUCTPATUBHBIX MPaBOHAPYUIEHUSAX. AJMHHUCTPATUBHBIC MPaBOHAPYIIEHUS: TMOHATHE U
NpPU3HAKU. AJMUHUCTPATUBHAS OTBETCTBEHHOCTb: MOHSTHE M NpUHLMMNBL. [loHSATHE, MpU3HAKU U
BU/JIbI aIMUHUCTPATUBHBIX HAKa3aHUU.

ITonsTHE M IpEeAMET YTOJIOBHOIO IIpaBa. YToJOBHAsl OTBETCTBEHHOCTh: MIOHSATUE, OCHOBAaHUE
BO3HMKHOBeHUs. [[oHsATHE TpecTymieHns: Mpu3Haky, cTtpykTypa. Cocras npectymienus. Coydacrue
B npecTymieHnr. OOCTOATENbCTBA, HCKITIOYAIOIINE MPECTYMHOCTh AesiHus. [loHsTre, 1enu u Busl
HaKa3aHUW. YTOJIOBHAs OTBETCTBEHHOCTh 32 COBEPIICHUE MPECTYIUICHUN. Y CIOBHOE OCYXICHHE,
OCBOOOKIEHHE OT YrOJIOBHOM OTBETCTBEHHOCTH. [IpenMer u 00beKT KpUMHUHAIUCTUKUA. MeToabl U
3aa4il KpUMHHATUCTUKU. [loHsTHE KpuMuHAmHCTUYeCKOW wuaeHTU(hUKanmuu. OOBEKThI U BHIBI
KpUMUHAIUCTHYeCKOW uaeHTHu(Gukanuu. KpumMuHanuctudeckas TexHUKa. KpuMmuHamucTHueckas
TaKTHKA.

DKOJIOTHYECKOE MPaBO: MOHITHE, IPEAMET METOJ U HCTOUYHUKH 3KOJIOTMYECKOro npasa Pd.
[lonsiTve, BUABI M CTPYKTypa 3KOJIOTMYECKUX IPABOHAPYUIEHUN, OTBETCTBEHHOCTh 3a HX
COBEPILICHHE.

[Tonsitue mHpopmanuu. OTBETCTBEHHOCTh 3a HapyLIEHHE 3aKOHOJATENbCTBA O 3alUTe
uHpopmanuu. locymapcTBeHHass TailHa: TOHSATHE, 3alllUTa, [PABOBOE PETyJIUPOBAHHE
roCyJapCTBEHHOH, CiIy>keOHOH 1 nHOM mHpopmanuu. Konpunenuuansuas nHpopMamus: moHsrue,
BU/JIbI U 3alIUTAa. 3alIUTa NEePCOHATBHBIX JAHHBIX MPAKJaHUHA.

[lonsiTue, mnpeagmMeTr W MeTOA TpaxaaHCKoro nmpapa. lloHATHE TpaxAaHCKOTO
IIPaBOOTHOLIEHMS, ero crienupuka. CrpykTypa  TIpaXkIaHCKOIO  IIPaBOOTHOLIEHHS.
[IpaBoseeciocOOHOCTh CYOBEKTOB T'PaKIAHCKOTO TMPABOOTHONICHHS. ['paxkmaHe Kak CYOBEKThI
rpaxxaaHckoro mpaa. Ou3NyecKrue U IOPUIUYECKHE JIHIA: MOHSATHE, MPU3HAKHU, Kiaccudukarius.
KOpunnueckue ¢aktol. [IpaBo cooctBeHHOCTH. [loHATHE aBTOpCcKOTO TpaBa. [loHsATHE MaTEHTHOTO
npaBa. [lonarune wHTeIeKTyanmbHOW coOctBeHHOCTH (MC) ®W  MCKIIIOYMTENBHOTO — TpaBa.
Knaccudukamus MC. Cucrema npaBoBOi 0XpaHbl HHTEIUIEKTYaIbHON COOCTBEHHOCTH, aBTOPCKUX U
MATEHTHBIX MPaB.

ITonsTHE XO3SIMICTBEHHOrO (IIpeANpPUHUMATENLCKOr0) IpaBa. IIpenMer Xo03sHCTBEHHOrO
(MpeAnpUHUMATENILCKOT0) TpaBa, NPHU3HAKK, METOJBI TPABOBOTO perynupoBanus. lloHsaTue
XO34MCTBEHHOU U MPEAIPUHUMATEIBCKOMN NEATEIBHOCTH.

[IpaBoBOE perynupoBaHHE CEMEWHBIX OTHOIIECHWUW. 3aKiIlOueHHWe W TpEeKpalieHue Opaka.
[IpaBa u 00s13aHHOCTH poauTeNei u neTeil. AnmuMeHnThl. @OpMBI BOCTTUTAHUS JETEH, OCTaBIIUXCS 0€3
MIOTIEYEHUS POJIUTEIICH.

[Ipenmer u MeTol TpynOBOro mpasa. TpyaoBOW JOTOBOpP: MOHSTHE, CTOPOHBI, COJEPHKAHUE.
Pabouee Bpems. Bpemst otasixa. TpynoBslie criopsl. JuciumuimHa Tpyaa.

Ilonsatne u wucroku koppynuuu. HopmaruHOe omnpeneneHue koppynuuu. I[IpuduHel
pacnpocTpaHeHus: koppyniuu. Hakasyembie U HeHakasyembie ¢GopMbl Koppymmuu. CKpBITHIE
(matentHble) ¢GopMbl Koppymuuu. DOpMBI  KOPPYNIHUH-TIpECTyIUIeHUuss. DOpMbI  KOPPYIIIHUU-
npoctynka. opMbl TMOIUTHYECKON Koppynuuu. HopmaTtwBHBIE TIpaBOBBIE aKThl B  cdepe
MPOTHBOJCUCTBUSL  Koppyniuu. @DenepanbHblii  3akoH  oT 25.12.2008 Ne 273-d3 «O
MIPOTUBOJICUCTBUU KOPPYIILIUNY.



4. O0beM y4eOHOH JUCIHIIMHBI

O0bem
Buabl yueOHol padoThl B 3agerHBIX B akazgem.
eIMHUTIAX qacax

Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI IO Y4eOHOMY IJIaHy 3,0 108
KonraktHas pa6ora (KP): 0,88 32
Jlexunu (Jlek) 0,44 16
JlaGopatopusbie padots (JI1ab) - -

[Tpaktuueckue 3ausatus (113) 0,44 16
CamocrosiTesabHas padora (CP): 2,12 76
Bua xonTpoJs: 3auer - -

O0bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponom.
eIMHUTIAX qacax

OO01mast TPyA0eMKOCTh TUCHUTIMHBI 110 y4e0HOMY TJIaHY 3,0 81
KonTaktHas padora (KP): 0,88 24
Jlexuu (Jlek) 0,44 12
JlaGopatopusbie pabots (JI1ab) - -

[Tpaktuueckue 3ausatus (113) 0,44 12
CamocrositesabHas padora (CP): 2,12 57
Bua koHTpoJA: 3auer - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«Teopusi BepoATHOCTEH 1 MaTeMaTHYeCKAasl CTATUCTUKA B TEXHOJIOTHH U MepepadoTKe
nosmmmepos» (51.B.03)
1. Heab auCUMMIMHBI — (QOPMHUpPOBAHUE Y CTYACHTOB CHCTEMBI OCHOBHBIX MOHSITHH,
HCIOJIB3YCMbIX IJIA MMOCTPOCHUSA BaXXHEUININX MaTeMaTHYECKUX MO,Z[G.HGI\/'I, U YMCHUS HCITIOJIB30BATh
MAaTCMAaTUYCCKNUEC MCTOAbI IJIA OIMCAHU Pa3JIMYHBIX ITPOLICCCOB.

2. B pe3yJibTate nu3yuyeHus JUCHUIJIMHBI CTYE€HT J0JIKEH:

Obnanare cnenytommmu npogheccuonanvruvimu (IIK) komneTeHImsIMI:

- CIIOCOOHOCTBIO TJIAHUPOBATh M MPOBOAUTH (PU3UUYECKUE M XUMHUECKUE KCIIEPHUMEHTHI,
MPOBOANTH OOpa0OTKY WX pE3yNbTAaTOB M OIEHWBATh MOTPEIIHOCTH, BBIJIBHTaTh THUIIOTE3bI U
yCTaHaBIMBATh TIPAHULIBI MX TMPUMEHEHHs, MPUMEHSATH METOJbl MAaTeMaTU4YeCKOro aHalu3a Hu
MOJICITUPOBAHHS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOT0 rccienoBanus (ITK-16).

3namo:

- OCHOBBI TEOPUU BEPOSITHOCTEH U MATEMATUYECKOU CTATUCTUKY;

- MareMaTU4YeCKUEe TEOPUHU M METOJIbI, JEXKAIIUE B OCHOBE MOCTPOCHHUS MATEMATHUYECKUX
MOJICIICH;

- OCHOBBI MPUMEHEHUSI MATEMAaTUYECKUX MOJEJIEH U METOIOB.

Ymemn:

- BBIOMPATh MAaTEMAaTUYECKUE METOIbI, IPUTOIHBIC JUIS PEIICHUsT KOHKPETHOW 3a/1a4H;

- HCII0JIb30BAaTh MAaTEMAaTUUYECKUE TOHATHUS, METOABI U MOJAEIH Ul ONMCAHMS Pa3IMYHbIX
IIPOLIECCOB;

- BBISIBJISITh MATEMATUYECKHUE 3aKOHOMEPHOCTH, JIEKAINE B OCHOBE KOHKPETHBIX IPOIIECCOB;

- HCIIOJIb30BaTh OCHOBHBIE METO/bl CTATUCTUYECKOM 00pabOTKH JaHHBIX;

- IPUMEHATh MaTEMaTUYECKNE 3HAHUS HA MEXIUCIUIUIMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMHU (yHJaMEHTAJIbHbIX MaTeMAaTUYECKUX TEOpUH M HaBBIKAMHM HCIIOJIb30BAHUS
MaTEeMaTUYeCKOro anmapara;

- METOJIaMU CTaTUCTHUECKOM 00paboTKU HHPOPMALIUH.

3. KpaTkoe cofep:kaHue TUCHHUIIUHBI:

Teopusi BeposiTHOCcTeil. CiryyaliHble BeJIMYMHBI M MX 32AKOHBI pacnpeaeieHus.

[Ipeamer Tteopum BeposiTHOcTel. CrydaitHbie cOOBITHS. [IpPOTHBOMOJIOKHBIE COOBITHS.
He3zaBucumelie coObiTusi. OTHOCUTENBHAS yacToTa. Kilaccuueckoe ¥ reoMeTpruecKkoe OnpeeeHne
BEPOATHOCTH. DJIEMEHTapHas TEOopUsl BEpPOSATHOCTEW. MeToabl BBIYMCIEHUS BEPOSTHOCTEH.
[IpocTpancTBO 31MeMeHTapHBIX coObITHH. Kiaccmdeckoe ompeneneHue BeposTHOCTH. Anrebpa
COOBITHI: TEOpEMBI O BEPOSITHOCTH CYMMBI COOBITHH, MPOTHBOIOJOXKHBIX COOBITUH, CyMMa
BEPOSITHOCTE HECOBMECTHBIX COOBITHH, OOpPa3yIOIIMX WOJHYIO Tpymmy. AKCHOMAaTHYecKOe
ornpezeneHue BeposATHOCTH. CTaTUCTUYECKOE ONPEAEIEHUE BEPOSTHOCTU. Y CIIOBHASI BEPOSTHOCTD.
TeopeMbl O BEpOSTHOCTH TPOU3BENEHHS 3aBUCHUMBIX UM HE3aBUCUMBIX COObITHHA. IlomHas
BepOATHOCTH. [loBTOpHBIE HcbITaHuA. Popmyiia beprynnu. JlokanpHass 1 UHTErpalibHAsT TEOPEMBI
Myapa-Jlamnaca. ®opmyna Ilyaccona.

[TonsiTue ciryyaliHOM BeNWYMHBIL. JIMCKpETHBIE M HENPEPHIBHBIC CIyYailHbIE BEIMYMHBI. 3aKOH
pacripeiesieHusl ciydaiiHOW BeTuIuHbL. DYHKIUS pacpeieiieHus, €€ CBOUCTBa, rpaduk. [InoTHOCT
pacripenenieHusi HENpephIBHOM Cly4ailHOM BeIMYMHBI (IUIOTHOCTH BeposiTHOCTH). Dopmyna s
BEPOSITHOCTH IIONAJaHUs HENIPEPBIBHOW CIIy4allHOM BEJIWYMHBI B TaHHBIA WHTEPBaJl, BHIPAXKCHHBIN



yepes3 IIOTHOCTh BEPOATHOCTH, TEOMETPUUECKHUIl cMbICT popMyiibl. bBuHOMHaNIbHOE pacnpeseneHue,
pacnpenenesnue
HKCIIOHEHIIMAJIBHOE paclpe/ieiIeHuE.

[lyaccona, paBHOMEpHOE pacmpeleseHue, HOpPMaJIbHOE pacHpeesieHue,

MartemaTuyecKkasi CTATHCTHKA.

[Ipeamer matemaTuyeckoi ctaTUCTUKH. OCHOBHBIE 33/la4yl MAaTEMaTUYECKOW CTATUCTUKH.
Brei6opounsiii Meroa. CraTucTHYecKkoe omnucanue. BpiOopku. ['mcrorpaMMa W TOJIMTOH YacTOT.
Craructudeckast (SMmupuyeckas) GQyHKIHS pacrpeaeneHus. BeIOOpodHble XapaKTEePUCTUKU U UX
pacnpenenenus. CoctosiTenbHble, 3 (HEKTUBHBIE CMEUICHHBIE U HECMEILIEHHBIE OLIEHKH [TapaMeTPOB.
CratucTuyeckoe cpeiHee, CTaTUCTHUECKas JAMCIIEPCHS U CTaTUCTHUYECKOE Cpe/iHee KBaApaTUYHOe
KaK TOYCYHBIC OIECHKH HEHU3BECTHBIX: MATEeMAaTHUYECKOTO OXHUIAHWS, JUCIEPCHH, CPEIHEro
KBQIDATHYHOTO  OTKJIOHEHUsS. JlOBepUTEIbHbIE WHTEPBABI M  WHTEPBAIBHBIC  OILICHKH.
JloBepuTENbHBIE OIEHKA HEW3BECTHOW BEPOATHOCTH MO OONbIIMM BbIOOpKaMm. JloBepuTenbHAs
OIICHKa MaTeMaTUYeCKOro OXHUIaHUs IpPU HEU3BECTHOW aucnepcuu. JloBepurenbHas OlEHKa
CpEeHEr0 KBAJPAaTUYHOIO OTKIOHEHHs. TouHble BbIOOpOYHBbIC pacmpenencHus: Crerogenta (t-
pacripenencane), ®umepa-Crenexopa (F-pacnpenenenue), Ilupcona (y’-pacmpejerneHue).
[TpoBepka cTaTUCTUUECKUX TUIIOTE3. MaTeMaTHueCKUe METO bl MPOBEPKH CTATUCTHUECKUX TUIIOTES.
DNEeMEHTBI TEOPUH KOPPEISALUU.

4. O0beM y4eOHOM JUCHHUIIINHBI

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akagem.
eIMHUTIAX qacax

Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI IO Y4eOHOMY IJIaHy 3,0 108
KonraktHas pa6ora (KP): 1,33 48
Jlexunu (Jlek) 0,44 16
JlaGopatopusbie pabots (JI1ab) - -

[Tpaktuueckue 3ausatus (113) 0,89 32
CamocrosiTesabHas padora (CP): 1,67 60
Bua konTpoJs: 3auer - -

O0bem
Buabi yueOHoii padoThI B 3auetHbix | B actponom.
eIMHUTIAX qacax

OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4e0HOMY TJIaHY 3,0 81
KonTaktHas padora (KP): 1,33 36
Jlexuu (Jlek) 0,44 12
JlaGopaTtopHsie padoTs (J1ad) - -

[Tpaktuueckue 3ausatus (113) 0,89 24
CamocrositesabHas padora (CP): 1,67 45
Bua koHTpoJ: 3auer - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«OpraHuyeckasi XdMHUs B TeXHOJIOTHH mosmuMepoB» (51.B.04)

1. leab AMCUMIUIMHBI — TIPUOOPETEHUE CTYICHTAMU 3HAHUN O CTPOCHHH OPTaHHMYECKHX
COEIMHEHU I, OCHOBHBIX XMMHUYECKUX CBOMCTBAX Pa3JIMUHbIX KJIACCOB OPTaHUYECKUX COCIMHEHUU U
METOJIaX UX TMOTYYCHHsI, KaK TIPOMBIIUICHHBIX, TaK U TA00PaTOPHBIX.

2. B pe3yJbTate n3yueHHus JMCUMIJIMHBI CTYAEHT J0JI/KEeH:

Obnadams cnenyrouumu npodeccuoHanbHbIME KomneTeHIussMu (11K):

- CIOCOOHOCTBIO TUIAHUPOBATH U MPOBOJAUTH (U3UYECKUE U XUMUYECKUE IKCIEPUMEHTHI,
IPOBOAUTH O00OpabOTKYy HUX pe3yabTaTOB U OLEHUBATh IOTPEUIHOCTH, BBIABUTAaTh TUIIOTE3bI
YCTaHaBIMBATh TPAHHULIBI WX MPUMEHEHHUs, MPUMEHSITh METOJbl MATEMaTHYECKOTO aHalu3a |
MO/JICITUPOBAHHUS, TEOPETUYECKOTO M IKCIIepUMeHTaIbHOTO rccienoanus (I1K-16);

- TOTOBHOCTBIO HCIIOJb30BAaTh 3HAHUSA CBOMCTB XMMHYECKUX 3JIEMEHTOB, COCAMHEHUN U
MaTepualioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccrnonanbHoi aestenbroctu (I1K-18);

- TOTOBHOCTBHIO H3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAalLMIO, OTEUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3namo:

- TEOPETHUYECKHE OCHOBBI CTPOEHHS M CBOMCTB pAa3JIMYHBIX KIJIACCOB OPraHUYECKHUX
COCIMHECHU;

- CmocoObl TONY4YeHHS W XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTraHUYECKUX
COCIIMHECHU;

- OCHOBHBIE MEXAHU3MbI IPOTEKAHUSI OPTAHUYECKUX PEAKIUH.

Ymems:

- IIPUMEHATHh TEOPETUYECKHE 3HAHUS NI CUHTE3a OPraHMYECKUX COCAMHEHUHN pa3InYHbIX
KJIaCCOB;

- AHAJIN3UPOBATh U MPEJCKA3BIBATh PEAKLINOHHBIE CBOWCTBA OPIrAHMYECKUX COCIUHEHN;

- COCTaBJISATh CXEMbI CHHTE3a OPTaHUYECKUX COEAMHEHMH, 3aJaHHOTO CTPOCHUSI.

Braoems:

- OCHOBaMH HOMEHKJIATYPBI U KIacCU(PHUKAIIMN OPraHUIECKUX COCINMHEHU;

- OCHOBHBIMU TE€OPETUYECKUMHU MPEJICTABIICHUSIMH B OPraHUYECKON XUMUU;

- HaBbIKaMU 00OCHOBAHUS PAIIOHATBHBIX CIIOCOOOB MOTYYCHHSI OPraHUIECKUX BEIIECTB.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

l"anoreHonpons3BOIHEIE. Knaccudukamms. Howmenknarypa. Ankun- u
aJTWIIraioreHu Ibl.apoMaTuyeckue ranorenuisl. Mzomepus. Homenkiarypa. CriocoObl moiaydeHus..
[IpocTpaHCTBEHHOE M AJIEKTPOHHOE cTpoeHHe. Dusnueckue cBoicTBa. Peaknmnu HyKiIeo(pHIbHOTO
3aMeleHus u otueruieHus. [loHaTue HykaeopUIbHOCTH U OCHOBHOCTH pEareHTOB. AMOHMICHTHBIC
HYKJICOUITHHBIC PEareHTHI.

MeTtaiutopraHu4ecKue COeIMHEHUs. THUIBI CBSA3EH B 3JEMEHTOPraHUYECKUX COCIUHEHUSIX.
Crioco0bl MoTydeHus JIMTHI- 1 MarHUHOpraHnyeckux coequHenuil. Peakuus ['punbsipa, MexaHU3M.
Peakuuu ¢ kapOOHUIBHBIMU COEAMHEHUSIMH.

Crouptel.  @enonbl.  Ilpoctbie  3dupbl. OmokcucoeTuHEHUs. AJBIETHABI, KETOHBI.
KapOoHoBBIE KHCIOTHI W HUX MPOU3BOJHBIE. B KakI0M Kiacce paccMaTpHUBAIOTCS CIEAYIOIINE
paszenbl: u30MepHs, HOMEHKIIaTypa, Gu3NYecKue U XUMUYECKHE CBOMCTBA, CIOCOOBI MOTyYEHUSI.
MexaHn3MBbI peakLuil.

MamnonoBeiit 3¢up. Ilomyuenume. Ctpoenne, CH-KucnorHocts. Peakimu KoHaeHcaruu
MaJIOHOBOTO 3(hHpa M MAJIOHOBOH KHCIOTHI C ajbAeruaaMu. AMUHOKUCIOTHL. J[ukapOOHOBBIE
KHUCJOTBHI.



A3zoTcoaepxkamue coeauHeHus. Hurtpocoeamnenus. AmuHBL. B kaxaom  kiacce
paccMaTpuBalOTCS CIEAYIONIUE Pa3Aenbl: U30MEpHs, HOMEHKIATypa, (PU3nYecKue U XUMUYECKUE
CBOWCTBA, CIOCOOBI MoTyueHus. MeXaHH3Mbl peakLni.

A3a- ¥ 1Ma30COeIMHEHUS

[Tonyyenue nua3zocoeMHEHUN peakuen AMa30TUPOBAHMS: YCIOBUS MPOBEICHUS PEAKIIUN U
MexaHu3M. @DOusnyeckue CBOMCTBAa. XHUMHUYECKHME CcBoWcTBa. llonyuyeHue u NpuUMEHEHUE

a30COEeIUHEHUN.
4. O0beM y4eOHOH JUCHHIIMHBI
O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eAMHHIIAX Jacax

Oo6mas TpyA0eMKOCTh TUCHHIJIMHBI IO Y4eOHOMY IJIaHy 6,0 216
KonraktHas pa6ora (KP): 2,22 80
Jlexmn (Jlek) 1,33 48
JlaGopatopusbie pabots (J1ab) - -

[Mpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,78 100
Jpyrue BUIbI CaMOCTOSATEILHON pabOThI 2,78 100
Buja xoHTpOJISI: IK3aMeH 1,0 36

O0bem
Buanbl yueOHoii padoThI B 3auetHbix | B actponom.
eIMHUTIAX qacax

Oo6mas TpyA0eMKOCTh TUCHHIJIMHBI IO Y4eOHOMY IJIaHy 6,0 162
KonTaktHas padora (KP): 2,22 60
Jlexiuu (JIek) 1,33 36
JlaGopaTtopHbie padoTs (J1ad) - -

[Tpaktuueckue 3ausatus (113) 0,89 24
CamocrosiTesabHas padora (CP): 2,78 75
Jlpyrue BUIbI CAMOCTOSITENIEHOU PabOTHI 2,78 75
Buja koHTpoOJISi: IK3aMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«MHCTpYMeHTAIbHbIE METOAbI XUMHUYECKOI0 aHAJIN3Aa B TEXHOJIOTMH U NepepadoTke
nosmmepos» (B1.B.05)

1. Heab AUCHMIUIMHBI — NIPHOOpPETeHNE OOYUYAIONIMMHUCS 3HAHUN MO OCHOBHBIM TpyIIam
METOZOB XMMHMYECKOTO aHaln3a, Hauboyiee IIMPOKO MPHUMEHSEMBIX B IPOMBIIIICHHOCTH U
HCCJIEIOBATENIbCKON paboTe, a TakkKe KOMIETEHIHM, HEOOXOAMMBIX XHUMHKaM-TEXHOJIOTaM BCEX
CHEIHMAIbHOCTEH [ pellieHrs KOHKPETHBIX 33/1a4 XUMUYECKOT0 aHaTN3a.

2. B pe3yJibTaTe 0CBOEHUS JUCHHUILIMHBI CTYI€HT /10JI7KeH::

O6manate cnenyrommmu npogeccuonanrvuvimu (I1K) komneTeHusIMH:

- CHOCOOHOCTBIO TIPOBOJHMTH aHAIU3 CHIPbA, MAaTEPUATIOB M TOTOBOM MNPOIYKIIHH,
OCYIIECTBIISATH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

- CIIOCOOHOCTBIO ITAHMPOBATh M MPOBOJUTH (PU3MUYECKHE U XUMHUYECKHE SKCIIEPEMEHTHI,
IPOBOIUTH OOPa0OOTKY pE3y/lbTaTOB M OICHWBATh MOTPEUIHOCTH, BBIABUraTh TUIIOTE3BI U U
yCTaHaBIMBAaTh TPAHULBI MX TNPUMEHEHHs, MPUMEHSATh METOJIbl MAaTeMaTU4YeCKOro aHaluza Hu
MOJICITUPOBAHHS, TCOPETUIECKOTO M IKCIIEpeMeHTanbHOro uccieaoanus (ITK-16);

- TOTOBHOCTBIO MPOBOJUTH CTaHJAPTHHIE U CEPTU(ULIHMPOBAHHBIE UCTBITAHUS MaTepUasoB,
u3enuil 1 TexHoaoruueckux mporeccos (ITK-17).

3nams:

- TeOpeTu4eckue oCHOBBI MeTo0B UM XA

- potiecchl POPMHUPOBAHUS AHATTUTUIECKOTO CUTHAJIA B pa3snudHbIXx UMXA;

- pacCMOTpEHHE MPUHIMIIOB U3MEPEHH B CTAaHJAPTHBIX MTPUOOpax;

- ocHOBBI MeTpoJioruu UM XA B cooTBeTcTBUM ¢ pexkoMeHaanusimMu MIOITAK.

Ymems:

- TpPUMEHATH NPUOOpPETEHHBbIE TEOPETUYECKHE 3HAHMUS M MPAKTUYECKHE HAaBBIKH B
poecCHOHANBHOM EATENbHOCTH JIIsl pEIICHHUSI KOHKPETHBIX XUMUKO-aHATMTUYECKHUX 33]1aY;

Braoemy:

- metogonorueit UMXA, mupoKo UCIIOIb3yEeMbIX B COBPEMEHHOM aHATUTHYECKOM TPAKTHKE;

- CUCTEMOM BbIOOpa METO/1a Ka4YeCTBEHHOT'O M KOJIMYECTBEHHOTO XMMHUYECKOT0 aHAJIN3a;

- OLICHKO} BO3MOYKHOCTEN METO/a aHaJIN3a;

- OCHOBHBIMH CIIOCOOAMHU METPOJIOTHYECKON 00pabOTKH pe3yinbTaTOB KOJIUYECTBEHHOTO
XUMHYECKOT0 aHAJIN3a.

3. KpaTkoe cogeps;kaHue JUCHUILINHBI:

O6mras xapakrtepuctuka MMXA. OCHOBHBIE HMCTOYHHUKH TOTPEITHOCTEH pPe3yJbTaTOB
aHajgM3a M crocoObl ux oreHku. OreHka mpezena oOHAPYKEHHS C HCIOIb30BaHUEM (HOPMYIIbI
Kaiizepa u cTaHIapTHOTO OTKJIOHEHMSI MHUHUMAIbHOIO AeTekTupyemoro curhana no MIOITAK.
JluHelHBI NUana3oH ompeneNsieMblx KoHIeHTpauuid. CtaHnmapTHble oOpa3bl coctaBa. OCHOBHBIE
AHAJTUTUKOMETPOJIOTHYECKUE XapPAKTEPUCTUKU METOAOB M PEe3yJbTaTOB aHalii3a, CIOCOOBI HX
OLIGHKU: Tpefen OOHapyX eHus, KO3()(UIMEHT UYyBCTBUTEIBHOCTH, TPAHULBI JHAra30HOB
OTIpe/ieNIIEMbIX COJEP)KAHUM, CEIEKTUBHOCTb, MPELU3MOHHOCTb, MPABUIBHOCTH, IKCIPECCHOCTD.
Metoaabl mpo6ooTOOpa, pa3aeneHuss 1 KOHIIEHTPUPOBAHUS BEIIECTB.

Merononorus UMXA. Tlpuembl KOJIMYECTBEHHBIX H3MEPEHHH (METOM TPagyupOBOYHOU
3aBHCHUMOCTH, BHEIIHErO0 W BHYTPEHHEro CTaHAapTa, METOoJ J100aBOK). AHaJIUTHYECKHUE U
METPOJIOTHUECKUE XAPAKTEPUCTUKH PA3IMYHBIX HHCTPYMEHTAIbHBIX MeToqoB. [loHsTHe 00

artecToBaHHOW MeTozuke. [Ipobiaemsl BoIOOpa MeToa ananu3a. O606mennsie cBeaenus o [OCT P
NCO 5725 (2002).



OO01mas xapakTepuCTUKa CIIEKTPAIbHBIX METO/0B aHanu3a. Kiaccudukanus cnekTpalibHbIX
METOIOB aHanu3a. llodydeHne XUMHKO-aHATUTHUYECKOW HMH(POpPMALMK MpH B3aUMOJEHCTBUU
AJIEKTPOMAarHUTHOTO H3JIy4YEHUs C BELIECTBOM. ATOMHAs U MOJEKYJSpHas CIIEKTPOCKOIMMSL.
AOGCOpOIIMOHHBIE U IMIUCCHOHHBIC METO/IbI aHAJTH3A.

ATOMHO-?MHUCCHOHHBIM  CIIEKTPAlbHBIA  aHAINW3. TEOpEeTUYECKHME OCHOBBI ATOMHO-
SMUCCHOHHOTO CHEKTpaJbHOro aHanu3a. McTouHukuW BO30yxkAeHHs crnekTpoB. KadecTBeHHas
XapaKTEPUCTUKA AHAJIUTHYECKOTO CHUTHaja. VHTEHCMBHOCTh CHEKTPAJIbHBIX JMHUI Kak Mepa
collep)kaHus djeMeHTa B mpobde. DakTopbl, BAMSIIONINE HA HHTEHCUBHOCTh CHEKTPAIbHBIX JTUHHM.
CrnexTpanbHble TPUOOPHI U CIOCOOBI PETUCTPAIIMH CIIEKTPA. paCIIM(PPOBKA SMUCCHOHHBIX CIIEKTPOB
U UICHTU(DUKAIUS SJIEMEHTOB IO MX CIEKTpaM. ATOMHO-3MHUCCHOHHBIN aHAJM3 C WHAYKTUBHO
cBsi3aHHOW TIa3Moil. KonnuecTBeHHBIH aHamn3. ATOMHO-dMHCCHOHHAs (OTOMETPUS IUIAMEHH.
I"a3oBbIe MIIaMeHa Kak BUAbI HU3KOTEMIIEpaTypHOH I1a3mbl. biiok-cxema miaMeHHOro (oTtomerpa.
Bo3MoxHOCTH MeTOoIa M €ro OrpaHuYeHUs. AHUOHHBIA W KaTHOHHBIN 3¢ dekts. Obmactu
MIPUMEHEHUS.

AToMHO-a0copOnmoHHast ~ crmekTpoMmerpusa.  OOmas  XxapakTepucThka  MeTola |
aHAIUTHYECKOro curHana. [lorjoiieHne 3MeKTPOMarHUTHOTO M3JIy4Y€HHs CBOOOJHBIMU aTOMaMH.
bnok-cxema mpubopa. McTouHnKE MOHOXpOMAaTUYECKOT0 u3ydeHus. CriocoObl aTOMU3ALINUN TPOOHI.
CpaBHEHUE aHATUTUYECKUX XapaKTEPUCTUK METO/I0B aTOMHOM aOCOpOLIMU U aTOMHOW AIMHUCCHUH.

AHanuTHueckass MOJIEKYJIpHasi CIEKTPOCKONHA. MeToabl ONTHYECKONM MOJIEKYISIPHOM
CHEKTPOCKONUHU. XapaKTEpUCTHKA aHAJIUTUUYECKOro curHana. IlornomieHue 31€KTpOMarHUTHOIO
U3JTy4EHUS MOJIEKYJIaMH. DJIEKTPOHHBIE IEPEXOBI U CIIEKTPHI MOIJIOIIEHUS MOJIEKYJI. 3aKoH byrepa-
JlamGepra-bepa. Mousipapiii koaddurment  nornomeHus.  CrnekTpopoToMeTprUdecKuid U
dboTomerpruueckuii aHanu3. ONTUMHU3ANKS YCIOBUM aHATUTHYECKUX ompeerneHuil. OTKIOHEHHUS OT
3akoHa byrepa-JlamOepra-bepa. Anmaparypa mjis cnekTpo- u (OTOMETPUUYECKUX H3MEPCHHI.
TouHoCTh pe3ynabTaToOB (QoToMeTpudeckux onpeneneHuid. JuddepennuanpHas Qoromerpus.
MeTtob! crieKTpo(POTOMETPHUUECKOTO TUTPOBAHUSI.

®Onyopumerpuueckuil aHanu3. llpupoma aHaIMTHUECKOro CUTHana (IyopecleHunn |
dochopecuennmu. KBaHTOBBIH U  dHEpreTHUECKUW BBIXOABL. DaKTOpPHI, BIHSIONIME Ha
MHTEHCUBHOCTH (piryopectieHnu. TeMreparypHoe U KOHLIEHTPAIIMOHHOE TyIIEHHE (IIyOPECHEHIIHH.
3epkanpHas CHUMMETpHUSl CIEKTPOB IOIJIOLIEHUS M HUcIyckaHus (mpaBwio JleBiimHa). 3akoH
BapunoBa. Cxema GiayopuMeTpuUYecKUXx H3MepeHUH. BwiOOp TEepBUYHOTO ¥ BTOPUYHOTO
cBeTo@uibTpoB. ['pagynpoBoyHast 3aBUCUMOCTb U KOJIMYECTBEHHBIN aHAIIN3.

TypOouaumeTrpudeckuii u HedeloMeTpUYeCKHd MeEToIbl aHanm3a. PaccessHue cBeTa
JIUCTIEPCHBIMU crcTeMaMH. CBsI3b ONTUYECKOW MIIOTHOCTH JUCIIEPCHOM CUCTEMBI C KOHIIEHTpaLUE
ompenenseMoro BemecTBa. Koa(p@HUIMEHT MyTHOCTH CHCTEMBL. TeopeTHYecKHe OCHOBBI
TypOougumerpun U Hedenmomerpuu. YpaBHeHue Pomes. CpaBHuTenbHas XapakTepUCTHKA
AQHAJTUTHYECKUX CUTHAIOB B TypOuaumerpuu u Hedenmomerpuu. TpeOoBaHMs, MpeabsBIseMble K
UCIIOJIb3YEMBIM AHAIUTUYECKUM PEAKIIHSIM.

OOmasi XapakTepuCTHKa JJIEKTPOXMMUYECKUX METOJIOB aHajiu3a M UX KiaccuuKaius.
Knaccudukanus 5>71eKTpoJOB B JJIEKTPOXMMUYECKMX MeTojax aHanuza. llomspusyemble u
HEMOJSIPU3yeMbI€ DJIEKTpOAbl. lcmonb3yemble XMMHYECKHE M JIIEKTPOXUMHUYECKHE PEaKIuH,
TpeOOBaHMs, IPEIBABISIEMbIC K 3TUM peakiusM. Bozmoxxnoctn 9XMA.

KonaykToMeTpusi 1 KOHAYKTOMETpUYECKOe TUTpoBaHHue. OOIas XxapaKTepUCTHKa METOAA.
AHaJIUTUYECKUN CUTHAl B KOHAYKTOMETPUHM. YJAENbHas M AKBUBAJIEHTHAsl AJIEKTPONPOBOJHOCTD
pacTBOPOB  3JIEKTPOJIMTOB. [lonBM)KHOCTH ~ HOHOB. [Ipsmas ~ KOHIyKTOMETpUS U
KOHAYKTOMETpUYECKOe TUTpoBaHue. Kpusble TuTpoBaHUs. PakTOphl, BIMSIOIMIME HA BUJ KPUBBIX



TuTpoBaHusA. [lpuHUUMIManbHasg cXxeMa YCTAHOBKHM [UIi KOHJAYKTOMETPHYECKHMX W3MEpPEHUH,
HCIIOJIb3yeMBbIE JIIEKTpoAbl. Bo3moxkHoctn merona. IIpumepsl onpenenenuii. BeicokouacToTHOE
TUTpOBaHKE. Bo3MoxHOCTH MeTO1a.

[ToTeHumomMeTpusi ¥ MOTEHLMOMETPUYECKOE TUTpoBaHHE. MHAMKATOPHBIE 3JIEKTPOIBI U
NEKTPOJbl cpaBHeHHUdA. lloTeHmman »sieKkTpoja Kak aHaIUTUYeCKU cur”ail. lMoHomerpus.
JonnanoBckuii 1 1udPy3noHHBINA MoTeHIHanbl. Knaccudukays HOHOCEICKTUBHBIX AJICKTPOIOB.
VYpaBuenue Hukonbckoro-Oi3zeHMaHa. MeTonbl KOJIMYECTBEHHBIX ONPENEICHUI U YCIOBHUS HX
npumenenus. Ilpsmas mnorenmmomerpus (pH-metpusi, woHomerpus). Bo3mokHOCTH MeToAa.
Metoas! TuTpoBanus. O0paboTka KPUBBIX TOTEHIIMOMETPUYECKOTO TUTPOBAHUSI.

Bonprammnepomerpudeckre Metonbl aHanm3a. Kitaccuueckas momsiporpadus. I[lomsipo-
rpamMMbl. WHTepnperanus noasporpamMMm. OCTaTOYHBIM M KOHJEHCATOPHBIM TOKU. YpaBHEHHE
nossiporpaduueckoit Bomubl ['eiipoBckoro-MnskoBruya. [ToTeHIMaM MOMYyBOTHBI KaK Ka4eCTBEHHAs
XapaKTepUCTUKA AaHAIMTUYECKOTO CHUTHaja. BwriOop W Ha3HaueHue moisporpaduyueckoro ¢ona.
[Tpenenbublit A1(GY3NOHHBIN TOK KaK KOJTMYECTBEHHAs XapaKTEPUCTUKA aHATUTUYECKOTO CUTHaa.
AmMriepoMerpuueckoe TUuTpoBaHue. OO0IIas XapaKTepUCTHKAa METOJa M aHaJIUTHYECKOIro CHUTHaja.
Br16op ycnoBuii amMmmnepoMeTpuuecKuX u3MepeHui. [IpuHIunuanpHas cxemMa aMIepoMeTpUIecKoro
tuTpoBanus. Kpussle TuTpoBanus. IIpumepsl IpakTHYECKOTO UCIIOIB30BaHUS METO/A.

Kynonomerpuueckuit MmeTo aHanu3a

Krnaccudukanus MeTo 0B KyloHOMETpHH. KOIMUecTBO 3MIEKTPUIeCTBa KaK aHATUTUICCKUI
curHain. [lpsmas KyJloHOMETpUST U KYJIOHOMETPUYECKOE THUTpoBaHHe. Pacyer konnuecTBa
JIEKTPUYECTBA, 3aTPAUYEHHOTO HA  DJJIEKTPOXMMMUECKYI0 peakuuioo. KyinoHomerpuueckoe
TuTpoBaHue. BpiOop Toka oanektponuza. [lpuHuunuanpHas cxemMa  yCTAHOBKU  JUIA
KYJIOHOMETPHUYECKOTO TUTPOBAHUSI. [IpakTHueckoe IIPUMEHEHHE MeToAA.
DneKTporpaBuMeTprUeckuii aHanu3. O01Iast XxapakTepruCTHKa METO/Ia M aHATMTHYECKOTO CUTHAJIA.

OOmiasi xapakTepucTHKa XpoMaTorpauueckux MeToNOB. TeopeTHuecKkue OCHOBBI
XpoMarorpaguiyeckux MeToAoB. Xpomarorpamma. [lapamerpsl ynepkuBanus. KadecTBeHHas u
KOJIMYECTBEHHAS! XapaKTEPUCTUKH AHATUTHUYECKOTO CHUTHajJa B KOJIOHOYHOW XpoMaTorpadum.
OU3MKO-XMMHUYECKHE OCHOBBI Xpomarorpaduyeckoro mpouecca. Kiaccupukamuss MeTo0B
Xpomarorpauu TO arperaTHOMy COCTOSHHIO (a3, M0 MeXaHH3My pa3/eleHUs U CIOoco0y
oopmnenus npouecca. CTeneHp pa3ieieHus U KpUTepuil cenlekTuBHOCTU. Kputepuii pa3zaeneHus.
OnTuMu3anys mpoIeccoB pasaeneHus: cMece BemiecTB. Koaddunuent pacnpenenenus. OCHOBHOE
ypaBHeHHe Xpomartorpaduu. CBs3b (OpMBI BBIXOJHOW KPHBOW C HM30TEPMOM pacrpeiesicHHus B
KOJIOHOYHOM xpomarorpaduu. BeicoTa, SKBUBaJICHTHasl TEOpETHUECKOW Tapenke. KuHernueckas
Teopus xpomatorpaduu. YpaBHenue Ban-/leemrepa.

lazoxkuakoctHas xpomatorpadus. OOmas xapakTepucTuka Meroaa. llpuHIMNUambHas
cXeMma Ta3oBoro xpomarorpada. YCTpoWcTBO M Ha3Ha4deHHE y37I0B Xxpomatorpada. TpebGopaHus,
NpeIbsBIsEMble K HEMOJBIKHOW M TOIBWXKHOW (azam. JlerekTopsl. Metoapl HaeHTU(UKAIMH
BEIIECTB B Tra3oBoil xpomarorpaduu. MneHTudukanms KOMIIOHEHTOB pa3leNsieMbIX CMece ¢
MOMOUIBbIO JIOTapU(PMUUECKUX HHIEKCOB yaepxkuBaHUs. CrocoObl KOJIMYECTBEHHOTO aHalln3a.
[TpuMepsl MPaKTUYECKOTO UCIIOJIb30BAHUS ra30BON XpoMaTorpaduu.

Kunkoctaas xpomarorpadus. Knaccuduxanus MeTomoB KHUIKOCTHOH XpomaTorpadum.
Ocob6ennoctn BOXX. [IpuHnunuanbHas cxema sXHAKOCTHOTO XpoMarorpada. THursl 1eTeKTopoB B
BDXX. XunkocrHoancopoumonnas BIXX. HopmanbHo-a3oBeiii u  oOparieHo-ha3oBblii
BapUaHTBl: COPOEHTHI, OIIOEHTHI, pas3JensemMble BemecTBa. YpaBHeHue Hokca. Meroasl
UACHTHU(HUKAIIMY BEIIeCTB W KoimuecTBeHHoro ananmm3a B BOXXX. [lpumepsl mpakTH4eCKOTrO
ucnonb3oBanuss BDOXKX. PacnpenenutenvHas OymakHas xpomarorpadus. KauectBennas wu



KOJIMUECTBEHHAs! XapaKTepUCTUKU aHaluTudeckoro curHana. OOnactb npuMeHeHus. [enb-
xpomarorpadus. [TonsmxkHas n HenoaBmkHas ¢a3pl. O0IIee ypaBHEHHE, OMUCHIBAIOIIEE MPOIECC
renp-xpomarorpagun.  Bo3moxHOCTH — renmb-xpomatorpadguu.  IlpuMmepbl  mpakTHYECKOTro
ucnonb3oBanus. MonooOMeHHass ¥ WoHHas Xpomatorpadusi. TpeOoBaHUs, NpeabABISIEMbIE K
peakiusiM HoHHOTO oOMeHa. OcoOeHHOCTH HOHOOOMEHHOH Xpomartorpaduu. KoHcranta HOHHOTO
obmena. M3orepmbl nonHoro oomena. Karrmonutsl u aHuOHUTHL. K03 (UIIMEHT CEeleKTUBHOCTH.
HNonnas xpomatorpadus. biaok-cxema nonHoro xpomarorpada. Pazaensronire u koMmmneHcalnoHHbIe
KOJIOHKU. AHaJTUTHYECKHE BO3MOXXHOCTH METO/1A.

ABTOMAaTUYECKUI M aBTOMAaTU3UPOBAHHBIN aHanu3. Jpyrue Meroapl aHanuza. JluckpeTHbie
aBTOMaTuyeckue a”anusaTopbl. lIpuHnun pgeictBusa. HenpepblBHBIM NPOTOYHBIA aHAIU3 H
MPOTOYHO-UHKEKIIMOHHBIN aHanu3. [loHsaTue 00 aHAMUTUYECKON Macc-criekTpomeTpun. CyInHOCTh
MeTo/a. AHANIW3 OPraHMYECKUX BEIIECTB. JJIEMEHTHBIN aHaIIU3.

4. O0beM y4eOHOM JUCHUIIIMHBI

O6bem
Buabi yueOHoii padoThI B 3aueTHEBIX B akazem.
eAMHHIIAX gacax

OO0mas TpyA0eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY IJIaHY 3,0 108
KonTaktHas padora (KP): 1,33 48
Jlexmn (Jlek) 0,44 16
JlaGopaTtopHsie padoTs (J1ab) 0,89 32
[Mpaktuueckue 3ansatus (I13) - -

CamocrosTeasHnasi padora (CP): 1,67 60
CaMocTOATEIbHOE N3YUEHHE PA3ENIOB JUCLUIIINHBI 1,67 60
Bua koHTpOJIA: 3aUeT ¢ OLEeHKO - -

O0bem
Buabl yueOHol padoThI B 3ayerneix | B actponoMm.
eAMHHIIAX gacax

OO0mas TpyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 3,0 81
KonraktHas pa6ora (KP): 1,33 36
Jlexuu (Jlek) 0,44 12
Jlaboparopusie paboTs (J1ab) 0,89 24
[Tpaktuueckue 3ausatus (113) - -

CamocrositesabHas padora (CP): 1,67 45
CamocTOosATeTbHOE N3YUYCHHUE PA3/IeSIOB JUCITUTIIMHBI 1,67 45
Bua KoHTpOJIA: 3a4eT ¢ OLeHKOM - -




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«IKOJIOTHS B TEXHOJIOTHH M NepepadoTke mommepon» (51.B.06)

1. Heab AMCUMIUIMHBI — CHOPMUPOBATH y CTYIEHTOB IMPEACTABICHHUE O COBPEMEHHBIX
DKOJIOTMYECKUX TIpodsieMax, O (DU3MKO-XMMHUYECKHX IPOIECccaX, MPOTEKAIINX B Pa3IUYHBIX
KOMITOHEHTaX OKPY’KaIOILIe Cpebl U O CTETEHU aHTPOIOTCHHOTO BO3/CHCTBUS HA 3TU MPOLECCHI;
BbIpa0OTaTh y CTYACHTOB HaBBIKM CHCTEMHOI'O MOJX0Ja K M3YYEHUIO M PEHICHUIO 3KOJOTHYECKUX
npo0sieM, BO3HHUKIIMX B pPE3yJbTaTe MPOMBIILICHHO-XO3SICTBEHHON JE€ATENbHOCTH 4YeIIOBEKa,
Pa3BUTh MBIILIEHUE, TTO3BOJISIONIEE MPABUIBLHO OLEHUBATH JIOKAJIbHBIE U OT/IaJICHHbIE TTOCIIEACTBUS
MPUHUMAEMBIX PELIEHUH IJIs1 OKPYKAIOIel Cpe/bl U YeTTOBeKa.

2. B pe3yJibTare nu3yuyeHus JUCHUIJIMHBI CTYE€HT J0JIKEH:

Obnanate cnenyrommu oowenpogeccuonanvuvimu (OIIK) kommeTeHITUAMU:

- TOTOBHOCTBIO HCIIONIb30BaTh 3HAHHUA O COBPEMEHHOM (U3NYECKOl KapThHE MUpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHHM  BEMIECTBA I [OHHUMAaHHSA
OKpYy’Karomiero Mupa u siierui npuposi (OI1K-2);

- TOTOBHOCTBIO HUCIIOJIB30BATh 3HAHUS O CTPOCHHMHU BEIIECTBA, IPUPOJIE XUMUUECKON CBSI3U B
Pa3IUYHBIX KJaccax XUMHUYECKUX COCAMHEHUM NJIsl MOHMMAaHMsI CBOMCTB MaTepuaioB U MEXaHU3Ma
XUMHYECKHX IPOIIECCOB, IPOTEKAOIINX B OKpyKaroiieM mupe (OITK-3).

- CIIOCOOHOCTBIO MPHUHUMATh KOHKPETHBIC TEXHHUYECKHE pELIeHUs TpH pa3paboTKe
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHUUECKUE CPEACTBA W TEXHOJOTMH C YYETOM
HKOJIOTHYECKUX MOCeACcTBUI ux npumenenus (I1K-4).

3nams:

- OCHOBHBIE 3aKOHBI 0011 3KOJIOTHH;

- 3aKOHOMEPHOCTH CTPOCHUS U (YHKIIMOHUPOBAHUU OHMOCHEPHI;

- COBPEMEHHBIE 3KOJIOTUYECKUE MPOOTIEMBIL;

- OCHOBBI PallMOHAILHOTO MPUPOIOTIOIH30BAHMS;

- OCHOBHbIE MPUHLUIIBI 3aIUTHI IPUPOJHOMN Cpebl OT aHTPOIOTEHHBIX BO3ACHCTBUI;

- CTpOEHHE OCHOBHBIX Teocep 3eMiIM W OCHOBHBIE (PH3MKO-XMMHUYECKHE IPOLECCHI,
MPOTEKAIOIINE B HUX;

- OCHOBHBIE TIOHATHUS U TPUHIHUITBI KOHIEMIUN YCTOWYUBOTO Pa3BUTHSI,

- OCHOBHBIC CBEJIEHUS O TTI00aNBHON MpoOIeMaTUKe, MPUPOTHBIX PeCcypcax, TUIaHEeTaPHBIX
rpaHULlaX, AHTPONOI€HHOM BO3JACUCTBUM Ha OKPYXAIOUIYI0 CpEelIy, YIPaBICHUH KayecTBOM
OKpYKalolllei cpeibl;

- IPUHIIUIIBI 3€JICHON XUMUU.

Ymems:

- TPUMEHATH TOJYYCHHBbIC 3HAHWS M OIEHKA COCTOSHHUS OKpYKAIIIeH cpenbl u
palMoHaIFHOTO UCTIOIb30BAaHUS MPUPOIHBIX PECYPCOB;

- HCIONB30BaTh CETEBBIE KOMIBIOTEPHBIC TEXHOJOTMM W 0a3bl JAHHBIX JUISI PEIICHUS
KOHKPETHBIX 9KOJIOTHYECKUX MPOOIIEM.

Braoemy:

- MOHATUHHBIM alaparoM B 00JacTH OO0IIEH SKOJOrMH, PalOHATIBHOIO HCIOJIb30BAHUS
MPUPOJIHBIX PECYPCOB U 3aIUTHI OKPYKAIOLIEH CPEIbl.

3. KpaTkoe cogepkaHue TUCHUILINHBI:

BBenenune, OCHOBHBIC TOHSITHSI TUCITUTUIAHBI.

MecTo AMCHMIUIMHBI B CHUCTEME OOINEero M XMMHYECKOTO OO0pa3oBaHHs. DKOJIOTUYECKOE
oOpa3oBanue U oOpa3oBaHUE Ui YCTOHUMBOro pa3BuTHa. OOIIECTBO M OKpY’Kalolias cpeaa.
[loHsATHE YCTOWYMBOIO pa3BUTHS.



Moayas 1. OO6mme Bompocskl »3konoruu. buocdepa. buoskomorus. buochepa u
YCTOMYUBOCTb.

1.1 OcHoBHBIE 3aKOHBI SK0oOTHH. bruoskonorus. [lonsartue 00 3kocucTeMax. Y CTOWIHMBOCTD
sKocucteM buocdepa, ee IBONIONUS M YCTOWYUBOCTh. DKOCHUCTEMBI 3eMIIM M YCTOWYUBOCTD.
OcHoBHbIE cBelleHUsI O TwiaHere 3emisi. OCHOBHBIE MOHSTHS SKOJOTHUU. 3aKOHbI M MPUHIUIIBI
skonoruu. [loToku sHepruu u BemiecTBa B dKocucTeMax. OCHOBHbIE OMOr€OXMMHYECKHUE LUKIIBI
(kpyroBopoTsI BetmiecTB). LIMKIMIHOCTD MporeccoB B Ouochepe u yCTOHIUBOCTb.

1.2 Hapononacenenue. YenoBeuecTBo Kak yacTh Ouochepsl. lemorpaduueckue mpooIeMsl.

JluHaMmuKa 4enoBeuYecKOr MOMYJISIUH, POXKIaeMOCTb, CMEPTHOCTh, BO3pacTHAs CTPYKTYpa.
[TpoGneMbl COBpEeMEHHOTO dTara pocTa YMCICHHOCTH HaceneHus. [ 'eorpaduueckoe pacnpeneicHme
HaceseHus. PerynupoBanue HapoIOHACEICHHUS.

Monayasb 2. Ctpoenue u coctas reocdep 3eminn. OCHOBHBIE (PU3UKO-XMMUYECKHE MPOLIECCHI,
MPOTEKAIOIINE B Teocdepax.

2.1 Atmocdepa 3emin.

Ctpoenue artmocdepsl, poiib (POTOXMMHUYECKUX peakiuid B (GOpMUpPOBAaHUU COCTaBa
aTMocdepBhl.

[TapuukoBsiii 3¢ dext. [TapHukoBsie Tazbpl B atmocdepe. Kimnmmarnueckue mocaeacTBus
AQHTPOIIOTEHHOM IEeSITEIbHOCTH.

Pacnipenenenue KoHIEHTpauuu o30Ha B arMocdepe. O30HOBBIN cioi. [IpupoaHbiii nuKI
030Ha. COBpEMEHHOE COCTOSIHME 030HOBOTO cJ10s1. [locnencTBus pa3pyeHuss 030HOBOT'O €105 3eMIIH
Ui yesnoBeka u Omocdepsl B neiaoM. CtparocdepHblil 030H U TPOrOC(EpHBIN 030H: CXOJACTBO U
paznuuus. MexXIyHapoJIHOE COTPYAHMYECTBO B OO0JIaCTH OrpaHWYEHHE [POU3BOJICTBA U
HCIIOJIb30BAaHUsI 030HOPA3PYIIAIOIINX BellecTB. MOHpealbCKHUi MPOTOKOJL.

KucnotHeie n0Kau ¥ mpolecchl OKWCIeHUs npuMmecerd B Tporochepe. DoToxumudecKkuit
CMOT.

2.2. T'unpocdepa 3emmn.

Bunst Bog Ha 3emite. [lpecHbie Bojbl. ['naponorudeckuii MUk, ['100abHBIE SKOIOTHYECKHE
npobOsieMbl Tuapochepsl. [1aBHBIE KaTHOHBI M aHUOHBI MPHPOAHBIX BOJ. KHCIOTHO-OCHOBHOE
paBHOBecHe B npupoaHbiX Bojax. lllenoynocts npupoanbsix BoJ. OCHOBHBIE MPUYHUHBI, Talbl U
MOCJIEJICTBUSI 3aKUCTICHUSI IPUPOAHBIX BOJIOEMOB. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI B
npupoaHbIX BojoeMax. Crparudukanus HOpUPOIHBIX BoaoeMmoB. Ilpomecchl 3dTpodukanun
Bo10eMOB. [IpH4nHbI U OCIENCTBUS.

2.3. JIutochepa 3emin.

3emHas kopa. [Toua. Ctpoenue nmouBeHHOro cios. CoctaB mo4yB. OpraHuyecKue BEIeCTBa B
nouBe. Pob )KUBBIX OPraHU3MOB B (DOPMHUPOBAHHUH TIOYBEHHOTO CIIOS. TspKeble MeTallbl B TTOYBE.
Herpananus nous. BogHast u BeTpoBasi 3po3us MOYB.

Moaysabs 3. AHTpONOreHHOE BO3ICHCTBHE HA OKPYXKAIOUIYID Cpely U pPalUOHAIBHOE
MPUPOJIONOIB30BAHKE.

3.1. TIlpupomuwsie pecypcbl. IloHsiTHe 00 O0TX0max TPOU3BOACTBA W IMOTPEOJICHUS.
MainootxoHble ¥ 6€30TXO0/IHbIE TPOU3BOJICTBA.

3.2 [lonsTHe o TUIaHETapHBIX TPaHHUIaX. AHTPOMOTEHHbIE BO3MYLICHUSI OMOT€OXUMUYECKIX
UKJIOB a30Ta U Gpochopa. OCHOBHBIE TPUHIIUIIBI 3€JIEHON XUMUHU.

Mopnyas 4. YcToiiunBo€e pa3BUTHE.

[TonsiTre 06 ycToitunBoM pa3BuTHH. ICTOpHS cTaHOBIICHUS OHATHSA. BKIaJ 0T€YECTBEHHBIX
yuenbix. llemu ycrtoiiumBoro pasutus OOH. MexayHapoaHOe COTPYAHHYECTBO B 00JacTH



YCTOMYMBOTO pa3BUTHUS. [IpoMBIIIIIEHHAS KOJIOTUS U 3eJIeHasi XUMHUS KaK HHCTPYMEHT 00ecredeHUsI

YCTOHYHBOTO Pa3BUTHS. DKOJOTHYECKAs ITHKA.
4. O0beM y4eOHOM JUCHHUIIIMHBI

O0bem
Buabi yueOHoii padoThI B 3aueTHEBIX B akamem.
eIMHUTIAX qacax

Oo6mas TpyA0eMKOCTh TUCIHHUIJIMHBI IO Y4eOHOMY IJIaHy 3,0 108
KonTaktHas padora (KP): 0,88 32
Jlexunu (Jlek) 0,44 16
JlaGopaTtopHsie padoTs (J1ad) - -

[Tpaktuueckue 3ausatus (113) 0,44 16
CamocrositesbHas padora (CP): 2,12 76
CamocrosTenbHble pabOThI € 33aHUIMU 0,78 28
[TonroroBka K KOHTPOJIBHBIM paboTam 0,67 24
Jpyrue BUIbI CaMOCTOSTEILHON pabOThI 0,67 24
Bua xonTpoJs: 3auer - -

O0bem
Buabl yueOHol padoThl B 3agerneix | B actponoMm.
eIMHUTIAX qacax

OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHY 3,0 81
KonrakTHas pa6ora (KP): 0,88 24
Jlexuu (Jlek) 0,44 12
JlaGopatopusbie pabots (JI1ab) - -

[Tpaktuueckue 3ausatus (113) 0,44 12
CamocrositesabHas padora (CP): 2,12 57
CamocrosiTeTbHbIE pa0OTHI C 3aIaHUSIMHU 0,78 21
[TonroroBka K KOHTPOJIBHBIM paboTaM 0,67 18
Jlpyrue BUIbI CAMOCTOSTENIHOU PabOTHI 0,67 18
Bua konTpoJs: 3auer - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«IIpoexkTHpOBaHUeE JAeTajeli MAIIIMH U ANIMAPATOB B TEXHOJIOTUH U NMepepadoTKe MOJIUMEPOB»
(b1.B.07)

1. Ileab AMCHMMJIMHBI — HAay4YUTh CTYJACHTOB TBOPYECKOMY IIOAXOAY K BBITOJHEHUIO
WH)KEHEPHBIX PAacyeToB HA IMPOYHOCTb, JKECTKOCTh M YCTOMYMBOCTH 3IJIEMEHTOB KOHCTPYKIIHM,
JeTasiell ¥ y3JI0B MallliH U anrmapaTosB.

2. B pe3yJbTate H3yueHHus JMCUMIJIMHBI CTYEHT J0JI/KEeH:

O6manate cnenyromumu npogeccuonanrvuvimu (I11K) komneTeHUAMHI:

- CIIOCOOHOCTBIO TUIAHUPOBATH U MPOBOJAUTH (U3UYECKHE U XUMUYECKUE IKCIEPUMEHTHI,
MPOBOANTH OOpaOOTKY WX pE3yNbTAaTOB M OIEHWBATh MOTPEIIHOCTH, BBIIBUTaTh THUIIOTE3bI U
YCTaHABIMBATh TPAHUIBI MX MPUMEHEHHS, MPUMEHSATh METOJbl MAaTeMaTUYeCKOTO aHalu3a Hu
MO/JICITUPOBAHHUS, TEOPETUYECKOTO M IKCIIepUMeHTaIbHOro rccienoanus (I1K-16);

- TOTOBHOCTBIO HCIOJb30BAaTh 3HAHUSA OCHOBHBIX (DU3UYECKUX TEOPHH I peIIeHUs
BO3HUKAIOIMUX (PU3MUECKHUX 3a/ay, CaMOCTOSITEIbHOTO NMPUOOpEeTeHUs (U3NYECKUX 3HAHUHU, I
MOHUMAaHUS MPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCJE BBIXOIALINX 3a IMpeaesbl
KOMITIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19).

3namo:

- KOHCTPYKLUH, TUMOKU U KPUTEPUU pabOTOCHOCOOHOCTH NeTajeil MamiuH, cOOpOYHBIX
eauHul (y3JI0B) U arperaTos;

- OCHOBBI TEOPHUH COBMECTHOH pabOThI M METOHbl pacyera JAeTajlied M Y3JI0B MallMH U
anmnapaToB XUMUYECKON TEXHOJIOTHH.

Ymems:

- BBITIOJIHATD U YUTATh TEXHUYECKHUE CXEMBbI, UEPTEKU U ICKU3HI IeTaleH, y3J10B U arperaron
MaIuH, COOPOYHBIX YEPTEIKEH U YEPTEKU 00IIIEeTo BUA;

- IPOU3BOJIUTH PACUYETHI IO OCHOBHBIM KPUTEPHUSAM pabOTOCIIOCOOHOCTH U KOHCTPYHUPOBAHUS
JeTajiell MaliuH;

- TIPOM3BOJUTH PacueThl M KOHCTPYHPOBAHUE JETalleil MallMH U MEXaHU3MOB C Y4ETOM
IPOM3BOJICTBEHHOI TEXHOJIOTUHU M SKCILTyaTaIUH.

Braoemy:

- HaBBIKaMU KOHCTPYHPOBAHUS U TEXHUYECKOTO TBOPUYECTBA;

- IpaBUJIAMU [TOCTPOCHUS TEXHUUECKHUX CXEM U UepTexkKei;

- OCHOBHBIMH METOJaMHU pacyeTa U MPOCKTHUPOBAHUS MEXAHUYECKUX Y3JIOB M 3JIEMEHTOB
TEXHUKHU.

3. KpaTkoe cogepskaHue JUCHHUILINHBI:

Moayas 1. «PacueT XMMHYECKOr0 ammapara ¢ MeXaHHYeCKHM IMepeMelInBaIuM
YCTPOMCTBOM).

ITo Bcem 3Tamam KypcoBOro MpoekTa odopmisiercss equHas MOsSCHUTEIbHas 3amucka. B
MOSICHUTETFHYIO 3aITUCKY BKIIOYAIOTCS MPOSKTHBIE U TIPOBEPOYHBIC PACYETHI TUIOBBIX SJIEMEHTOB B
COOTBETCTBUHU C JIEHCTBYIOIIUMHU MeToiukaMu. [IpousBoauTcs:

1) BBIOOP KOHCTPYKIIMOHHBIX MaTEPHAJIOB;

2)pacueT OCHOBHBIX TEOMETPHUYECCKUAX PA3MEPOB arlapara;

3)pacyer TONIIMH CTEHOK amapaTa u pyOaIikw,

4)noboop MPUBO/IA;

5)pacuer ¢uaHIIEBOr0O COSAMHEHHS KPBIIIKU C KOPITYCOM arnapara;

6) pacuer BaJia MEIIAIKH HA BUOPOYCTOWYMBOCTh M IPOYHOCTB;

7)on0op U pacyet MyQThI;



8) mo100p U pacueT YIUIOTHEHHS.

Monayasb 2. «YepTe:xk 0011ero BUaa anmapara.

Beimonnsercs yeprex oOIIero BHA amnmapara ¢ BHIAMH, pa3pe3aMHu, CEUYECHUSIMH U
BBIHOCHBIMU 3JICMCHTAMH, AWMU IIOJIHOC NPCACTABJICHUC 06 €ro yCTpOI\/'ICTBe U TOPUHOUIIC
paboTel. UepTexk o0IIero BUa anmnapara CoaepiKUT:

1. N3o0paxkenne ammapara (BHABI, pa3pe3bl, CEUCHHs, BBIHOCHBIE JJIEMEHTHI),
coJiep KalIie OKOHYATeIbHbIE KOHCTPYKTHBHBIC PEIICHHS,

2. OCHOBHBIE pa3MepHI;

3. PacmonokeHue mTynepos, Jr0Ka, ONop armapara,

4. Tabnuiy Ha3HAYEHUS IITYIEPOB B almapare;

S. TexHUYeCKyI0 XapaKTepPUCTUKY U TEXHHUECKUE TPeOOBAaHUS K HEMY.

Ha BTOpOM nucTe BBIMOJMHSIOTCS YEPTEXU COOPOUHBIX EAMHHUI] M jeTaneil. UepTexu
BBITIOJIHAIOTCS Ha TucTax ¢popmara Al.

KypcoBoii mpoekT sABIseTCS CaMOCTOSTENBHOM paboTOM CTyAeHTa, KOTOPBIM HECET MOJIHYIO
OTBETCTBEHHOCTh 3a €€ KadecTBO (MPAaBMJIBHOCTh pacyeToB, OQOpMIICHHE YepTexeh) u
CBOEBPEMEHHOCTh BBINIOJIHEHUS BceX ATamnoB paboT. [IpenmonaBarens — pyKOBOAMTENL MPOEKTa
HampaBisieT paboTy CTylEHTa, KOHCYJIbTHPYET MO HEACHBIM BOIPOCAM, OMNpENENsieT CTeleHb

3aBEPUICHHOCTH OTJEIBHBIX ATANIOB MPOCKTHPOBAHUSI.
4. O0beM y4eOHOM JUCHUILIMHBI

O0bem
Buabi yueOHoii padoThI B 3aueTHEBIX B akazem.
eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCIHHIJIMHBI IO Y4eOHOMY IJIaHy 3,0 108
KonrakThas pa6ora (KP): 0,44 16
Jlexuuu (Jlek) - -
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,44 16
CamocrositesbHas padora (CP): 2,56 92
By KOHTpOJISI: KypCOBOil POEKT/ 3a4eT ¢ OLeHKOMH - -
O0bem
Buasbi yueOHoii padoThI B 3auetHbix | B actponom.
eIMHUTIAX qacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonrakThas pa6ora (KP): 0,44 12
Jlexuuu (Jlek) - -
JlaGopaTtopHsie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,44 12
CamocrosTeasHnasi padora (CP): 2,56 69
By KOHTpOJISI: KypCOBOil POEKT/ 3a4eT ¢ OLeHKOMH - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI

«IIpoekTHpOBaHHE MPOLECCOB H aANNMAPATOB XUMHYeckoii TexHonorun» (51.B.08)

1. Hesb AMCHMIVINHBI — CYLIECTBEHHO PaCIIUPUTh, CUCTEMATU3UPOBATh M UCIIOJIb30BATH Ha
NPaKTUKE 3HaHUIl OCHOB THIPABINYECKUX, TEIUIOBBIX M MAacCCOOOMEHHBIX MPOLIECCOB XMMHYECKON
TE€XHOJIOTHH, II03BOJISIIOIIMX BBIIYCKHUKAM OCYLIECTBJIATh HAy4HO- HCCIEIOBATENbCKYI0 H
MPAKTUYECKYIO paboTy Ha MPEIIPUITUSX.

2. B pe3yJbTate n3yueHus IMCUMIJIMHBI CTYAEHT J0JI/KEeH:

O6manate cnenyrommmu npogeccuonanrvuvimu (I1K) komnereHusAMH:

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHHUYECKHE peIIeHus Ipu pa3padboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUECKUE CPEACTBA W TEXHOJOTMH C YYETOM
9KOJIOTHYECKUX MociencTBuil ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO BBISBIISITH U YCTPAHATH OTKIIOHEHHUS OT PEXKUMOB PAOOTHI TEXHOJIOTUYECKOTO
000py/IOBaHUs M TapaMeTPOB TeXHoJornyeckoro npouecca (IIK-11);

- CIIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJAUTH (U3UYECKHUE UM XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH 00pabOTKY HUX pe3yJbTaTOB M OLEHWBATh MOTPEIIHOCTH, BBIIBUIaTh TUIIOTE3bl U
yYCTaHaBIMBATh TIPAHULIBI MX TMPUMEHEHHs, MPUMEHSATH METOJbl MAaTeMaTU4YeCKOro aHaluza Hu
MOJICITUPOBAHHS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOT0 recieaoBanus (ITK-16).

3nams:

- METOIbl pacyeTa TeIUIo- U MacCOOOMEHHBIX alIaparos;

- OCHOBHBIE IPUHLUIIBI OpraHU3alMy1 NPOLECCOB XMMHUECKON TEXHOJIOTUH;

- TUTOBBIE IIPOLECCHl XUMUYECKON TEXHOJIOTUH, COOTBETCTBYIOIIME alllapaThl U METOMbI UX
pacuera;

- METO/Ibl COCTABJICHUS TEXHOJOTHUYECKUX CXEM C HAHECEHHEM BCeX aIlaparoB.

Ymems:

- COCTaBIISATh MaTepuaibHbIE U TEIIOBbIE OATAHCHI U1 CUCTEM ra3-KHUIKOCTb;

- pacCcUMTHIBaTh MapaMeTphl TEIJI0- 1 MACCOOOMEHHOTO 000PYIOBAHUS U HACOCOB;

- ToAOMpaTh CTaHAaPTHOE 00OPYAOBAaHHE, HCIIOJIB3YEeMOE B XUMUYECKOH TPOMBIIIJICHHOCTH.

Braoemy:

- METOJO0JIOTHEH pacyeTa OCHOBHBIX IApaMETPOB TUAPOMEXAHUYECKUX, TEIUIOBBIX U
MacCOOOMEHHBIX IPOIIECCOB;

- OCHOBaMH MPaBWJIBHOTO MOAOO0pa TETIO U MaCCOOOMEHHOTO 000PYyI0BaHHUS;

- METOJJaMH COCTaBJICHUS TEXHOJIOTHUYECKMX CXEM U rpapuuecKkoro n300pakeHns OCHOBHOTO
00opyIoBaHuUs.

3. KpaTkoe cogepskaHue JUCHUIINHBI:

BBenenne. Omnucanue NOPUHIUNHAIBHON CXEMBl  PEKTU(UKAIIMOHHOW  YCTaHOBKH
HeNpepbIBHOTO JieiicTBrUs. CpaBHEHUE U 00JIACTH NPUMEHEHHUS HACAIOYHbIX M TapeIbuaThIX KOJIOHH.
[TocTpoeHne paBHOBECHOM JIMHUY HA OCHOBE MOJTYYEHHbBIX HHINBUAYAIbHBIX 3aJaHUM.

Mopnyas 1. Pacuer pekTH(UKAIMOHHOH KOJOHHBI. PacueT Hacago4HOW M Tapeab4yaToi
pPeKTU(UKAITMOHHONW KOJIOHH HETMPEPBIBHOTO NeHcTBHsI. MaTepuaibHblid O0amaHc KOJIOHHBI. Pacuer
MUHHUMAJIBHOTO W pabodero diermoBoro uucia. [locrpoenune pabounx nuHHMI. Pacder ckopocTtu
mapoB M JAuamerpa KoJoHHbL. OmpeneneHue BBICOTHI ammapara. PacderT TuIpaBIMYEcKOTro
COMpPOTHUBIIEHUSI KOJIOHHBI. CpaBHEHHE IaHHBIX pacuera HacaJO04YHON M Tapenb4yaTodl KOJIOHH.
ComnocTaBieHne TaHHBIX, TOJYYSHHBIX 10 IPOrpaMMaM KOMITbIOTEPHBIX U PYYHBIX pacueToB. Bbibop
KOJIOHHBI.

Moayap 2. Pacyer u BbIOOP Ten1000MeHHHMKOB. Pacuer u BhIOOp TEIIOOOMEHHUKOB
(ucnapuTensi, KOHAEHCATOpa, MOJ0TPEeBaTeNs, XOJOIUIbHUKOB TUCTHIUIATA K KYOOBOTO OCTaTKa) 110



o0mieit cxeme. ComocTaBieHUe JaHHBIX, MOJIYYEHHBIX MO MPOrpaMMaM KOMITbIOTEPHBIX U PYYHBIX
pacueroB. ['uapaBaudeckuii pacuer. BoiOOp onTUMansHOTO BapuaHTa TEIJIO0OMEHHHUKA.

Moayas 3. T'uapoauHamMu4ecKue pacuerbl. Pacyer rujpaBIudecKoro COMPOTUBICHHS
TpyOOIPOBOI0B. PacueT onTUMaIbHBIX TUaMETPOB TPyOOmpoBo10B. PacueT u moa6op HacoCoB.

Moayas 4.I'paduyeckoe odopmiaenue. TexHonormdeckas cxema. PexTudukanmoHHAS
KOJIOHHA OIPEICTICHHOTO TUIIA C U300pa)KEHUEM JieTajel KOHTAKTHBIX 3JIEMEHTOB, PACCUUTAHHBIX B
momyde 1.

4. O0beM y4eOHOH JUCIHIIMHBI

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eAMHHIIAX gacax
O0mas TpyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 2,0 72
KonrakTHas pa6ora (KP): 0,44 16
Jlexmn (Jlek) - -
JlaGopatopusbie pabots (J1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,44 16
CamocrositesbHas padora (CP): 1,56 56
Bua KoHTpPOJIsA: KYpCOBOM NMPOEKT/ 3a4eT ¢ OLEeHKOI - -
O0bem
Buabl yueOHol padoThI B 3agerneix | B actpoHOoMm.
eAMHHIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 2,0 54
KonraktHas pa6ora (KP): 0,44 12
Jlexuuu (Jlek) - -
JlaGopatopubie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,44 12
CamocrositesabHas padora (CP): 1,56 42
Bua KoHTpPOJIsA: KYpCOBOM NMPOEKT/ 3a4eT ¢ OLEeHKO - -




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«HavepTaTe/ibHAsi reOMETPHS B TEXHOJIOTHH U MepepadoTke noanmepon» (b1.B.09)

1. Heab AMCHUIUIMHBI: PUOOPETEHHE CTYJACHTaMHU 3HAHUM B OOJIACTH HadepTaTeIbHOMN
TeOMETPUH ¥ MH)KEHEpHOU rpaduKy, OCBOCHHE OCHOBHBIX MOJOXKEHUN pa3pabOTKU MPOCKIIMOHHBIX
YepTexKel, MPUMEHSIEMbIX B HHXXCHEPHOM MPAKTUKE, pa3BUTHUE MPOCTPAHCTBEHHBIX MPEICTaBICHUH,
HEOOXOIMMBIX B KOHCTPYKTOPCKOM padore.

2. B pe3yabTaTe u3y4yeHHs MCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JMOJIKEH:

Obaadams CIENYIOMUMA KOMIETSHITHSIMHE:

- TOTOBHOCTBIO HCIIOIH30BaTh HOPMATHBHBIC TOKYMEHTHI MO Ka4eCTBY, CTAaHAAPTU3ALUU U
cepTuUKany MPOAYKTOB W M3IENIUN, DJIEMEHTHl 3KOHOMHUYECKOrO0 aHaIh3a B MPaKTHYECKOU
nesrenpaocTH (ITK-3);

- CITOCOOHOCTBIO aHATM3UPOBATh TEXHUYECKYIO TOKYMEHTAIIUIO, TOA0MpaTh 000pya0BaHUE,
TOTOBHTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopymoanus (I1K-9);

- CIIOCOOHOCTBIO TJIAHUPOBATh M MPOBOAUTH (PU3UYECKHE M XUMHUECKUE SKCIIEPHUMEHTHI,
MPOBOANTH OOpa0OTKY WX pEe3yJNbTAaTOB M OIEHWBATh MOTPEIIHOCTH, BBIJIBHTaTh THUIIOTE3bI H
YCTaHABIMBATh TPAHUIBI MX MPUMEHEHHS, MPUMEHSITh METOJbl MAaTeMaTUYeCKOTO aHalu3a Hu
MOJICITUPOBAHHSI, TCOPETUICCKOTO M IKCIIEpUMeHTabHOT0 rccnenoanus (ITK-16).

3nams:

-OCHOBHBIE 3aKOHBl Te€OMeTpudeckoro (OpPMHUPOBaAHMS, TOCTPOCHUS U B3aMMHOIO
nepecedeHusl Mojesel TIOCKOCTH W MPOCTPAHCTBA, HEOOXOAMMBIE ISl BBIIOJHEHUS W YTEHUS
yepTexel KOHCTPYKUUH, pelleHue MO3UIUOHHBIX, METPUYECKUX 3aJay, BHIIIOJHEHHE Pa3BEPTOK
MMOBEPXHOCTEM;

- TIpeuMyliecTBa Tpaduueckoro cmocoba mpencTaBieHUs HHGopMauu; rpapuuecKue
(dopMBI, rpaMMaTHKY.

Ymemy:

- BOCIPUHUMATh ONTHMAJIBHOE COOTHOIIEHHME YacTel M LIEJOro Ha OCHOBE rpauuyecKUx
MoJenel, IPaKTUYECKH PEeATU3yeMBbIX B BUJIE UePTEXKel KOHKPETHBIX IPOCTPAHCTBEHHBIX 00BEKTOB;

- UCNONb30BaTh YEPTEX, TEXHUUECKUH PHUCYHOK M TIpadUyecKoro IMpencTaBlIeHUS
TEXHUYECKUX PEUICHUI;

- ucnonb3oBaTh craHaaptbl ECK/I, KOHCTpYKTOpPCKYHO IOKYMEHTAluI0 (YEPTEXHYI U
TEKCTOBYIO) B IPOM3BOICTBEHHOM, MPOEKTHON M UCCIIEA0BATENBCKOM padoTax.

Braoemy:

- OCHOBHBIMHU TOHSTHSMHM, CBSI3aHHBIMH C TpaMUyecKUM NpeACTaBICHHEM HH(OpPMaIUU
rpadpu4ecKUMU Coco0aMM pELIeHUsT METPUYECKMX 3a/lad IMPOCTPAHCTBEHHBIX OOBEKTOB Ha
yepTekax, METOAAMU IMPOELUPOBAHUSA U M300paKEHUs NMPOCTPAHCTBEHHBIX ()OPM Ha MIOCKOCTH
IIPOEKIIHH.

3. Kpartkoe cogep:xaHue TUCUMIIIMHBI:

[Ipenmet HauepTatenbHON reoMeTpun. Buasl mpoenupoBanuss. KOMIUIEKCHBIN 4ePTEXK TOUKH
Ha 2 ¥ 3 I0CKOCTH poeKUnid. CBA3b CUCTEMBI IIJIOCKOCTEHN MPOEKIMI ¢ CUCTEMOM MPSAMOYTOJIbHBIX
koopauHat. KoMmekcHeld ueprex npsaMoi. IlpsMble M IUIOCKOCTH, YacTHOIO ITOJIOXKEHMS.
OnpeneneHne HaTypaJbHOM BEJIMYUHBI OTpe3Ka. B3auMONpuHAANEKHOCTh TOYKHM M IPAMOIL.
['naBHBIE TMHUY TUIOCKOCTU. B3auMHOe pacnionoxenue AByX npsmbix. OnpenencHue BUAUMOCTH Ha
KOMIUIEKCHOM 4YepTexe. BzamMHOe pacmnoyioKeHHe MNpSIMON M TIJIOCKOCTH, ABYX IIJIOCKOCTEH.



[lepneHUKYISIPHOCTh TPSAMOW M IUIOCKOCTH, JBYX TMPSMBIX, JBYX IuTOocKocTei. CrocoOsb
npeoOpa3oBaHusl KOMIUIEKCHOTO ueprexa. Croco0 BpalleHHs BOKPYT HMPOCHHUPYIOUINX MPSIMBIX.
Crioco6 BparieHust BOKpYT npsiMoii ypoBHs. [lnockonapamiensaoe nepememnienre. Crnoco0 3aMeHsbl
riockocTeil mpoekuuid. OCHOBHBIE 3a7aud, pelaeMble CIIOCOOOM 3aMEHBI MIIOCKOCTEH MPOEKIIHHA.
Kpussle nuHum u mnoBepxHocTH. OOpa3oBaHWe, 3aJaHUE U H300pakeHHE TOBEPXHOCTEH.
[ToBepxHOCTH BpalleHUs: KOHYC, cdepa, UUInHAp, Top. [lepeceueHre MoBEpXHOCTH € IIIOCKOCTHIO.
Ilepeceuenne nmoBepXxHOCTH ¢ JuHUEH. [lepeceuenne moBepxHocTeil. MeToll CEKYIUX MIIOCKOCTEH.
[Tepecevuenne moBepxHOCTeH. MeTon KOHIEHTpudecKux cdep. MeTon KOHIEHTpU4YecKux cdep.

MeTton sKkcrieHTprUecKuX cep. AKCOHOMETPUIECKUE TTPOCKITUH.

4. O0beM y4eOHOM JUCHHIIMHBI

O0bem

Buabl yueOHol padoThl B 3agerHBIX B akazgem.

eAMHHIIAX gacax
O01mas Tpya10eMKOCTh IUCHUIIHHBI 110 Y4eO0HOMY TLUIaHy 4,0 144
KonTaktHas padora (KP): 1,33 48
Jlexuuu (Jlek) 0,44 16
JlaGopatopusbie pabots (JI1ab) 0,22 8
[Tpaktuueckue 3ausatus (113) 0,67 24
CamocrositesabHas padora (CP): 2,67 96
Bua KoHTpOJIA: 3a4eT ¢ OLeHKOM - -

O0bem

Buabi yueOHoii padoThI B 3auetHbix | B actponowm.

eAMHHIIAX gacax
O0mas TpyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 4,0 108
KonTaktHas padora (KP): 1,33 36
Jlexuu (Jlek) 0,44 12
JlaGopaTtopHbie padoTs (J1ad) 0,22 6
[Tpaktuueckue 3ausatus (113) 0,67 18
CamocrositesbHas padora (CP): 2,67 72
Bua KoHTpOJIA: 3a4eT ¢ OLeHKOM - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«JIabopaTOpHBIil NPAKTHKYM I10 POLECCAM H annaparaM XUMHYeCKOi TeXHOJI0Tuu»
(b1.B.10)

1. Heap uCUMMJIMHBI — 3aKPETUICHUE 3HAHUN, TOMYYEHHBIX MPHU U3y4YEeHUU AUCIUILTUHBI
«[Ipomeccbl u ammaparbl XUMUYECKOW TEXHOJOTHH» B OOJIACTH OCHOB THIAPABIUYECKUX,
TEIJIO00OMEHHBIX 1 MaCCOOOMEHHBIX MPOIIECCOB, YTO HEOOXOIMMO TIPH MOATOTOBKE OaKaIaBpOB IO
JAaHHOMY HAMpaBiICHUIO Ui HAay4YHO-UCCJIENOBAaTENbCKOW U MPOEKTHO-TEXHOJIOTUYECKOM
JESITEIbHOCTH.

2. B pe3yJbTare n3yueHHus JMCHMIJIMHBI CTYAEHT J0JI/KEeH:

Obnanare cnenyrommmu odowenpogheccuonanrvuvimu (OIIK) u npogeccuonanvnvimu (I1K)
KOMIICTCHITHSIMHU:

- CIOCOOHOCTBHIO W TOTOBHOCTHIO HCIIONH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX
JTUCHHUIUTHH B Tipodeccuonanbroit nesrenbHoctu (OITK-1);

- CIIOCOOHOCTHIO HaJIaKMBaTh, HACTPAUBaTh M OCYIIECTBISATH MPOBEPKY 00OpyAOBaHUS U
nporpamMmubix cpeacts (ITK-6);

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJAUTH (U3UYECKHE U XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH 00pabOTKY HUX pe3yJbTaTOB M OLEHWBATh MOTPEIIHOCTH, BBIIBUraTh TUIIOTE3bI U
YCTaHABIMBATh TPAHUIBI MX TMPUMEHEHHsS, MPUMEHSITh METOJbl MATeMaTUYECKOTO aHalu3a H
MOJICITUPOBAHHSI, TCOPETUIECKOTO M IKCIIEpUMeHTanbHOT0 rccnenoanus (ITK-16).

3namu:

- 3aKOHBI IEPEHOCA UMITYJIbCA, TETUIOTH M MACCHI,

- OCHOBHBIE YpaBHEHHS NPUKIATHOM TUIAPABIMKM M 3aKOHOMEPHOCTH TIEpeMeIleHuUs
JKUJTKOCTEH;

- OCHOBHBIE 3aKOHOMEPHOCTH TMPOILIECCOB OCAXKIEHUS, (UIBTPOBAHUS W TEUEHHs 4Yepe3
3epHUCTBIE CJIOH;

- pU3HUECKYIO CYITHOCTh MPOIIECCOB TEIJI0- U MAaCCOOOMEHA;

- OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH MAacCOolepeHoca Uis CHUCTeM Ta3(map)-
KUJKOCTD;

- THUTOBBIE TIPOIECCHl XUMUYECKON TEXHOJIOTUHU, COOTBETCTBYIOIIUE aNlapaThl U METOIbI UX
pacuera.

Ymemn:

- OIPENENSITh XapaKTep ABMXKEHUS KUAKOCTEN U Ta30B;

- UCIOJIb30BaTh OCHOBHbIE KMHETHYECKHE 3aKOHOMEPHOCTH TEIIO- U MaccoliepeHoca Mmpu
aHaJIM3€e TEIJIOBBIX U MAaCCOOOMEHHBIX MPOLIECCOB;

- COCTaBIIATh MaTEPUATHHBIC U TETNIOBBIC OAIAHCHI JUISI CUCTEM ra3(Iap)-KUIAKOCTh;

- pacCUUTHIBATh IMapaMETPhl HACOCHOTO, TETIO- U MACCOOOMEHHOTO 000pPYI0BaHUS;

- COCTaBIIATh TEXHOJIOTUYECKHUE CXeMbI M H300pakaTh HAa HUX OCHOBHBIC alllaparhl;

- QHANU3HUPOBATH OJKCIEPUMEHTAIBHO TIOJNYYEHHbIE K TEOPETUYECKH pacCUUTaHHBIC
nokasarenu paboThl annapaToB.

Braoems:

- METOJIOJIOTHEN pacueTa THIpOMEXaHUYECKUX, TEIIOBBIX U MaCCOOOMEHHBIX MPOLIECCOB.

- METO/IaMU COCTaBJICHUS TEXHOJIOTUYECKUX CXEM.



3. KpaTkoe conep:kaHue TUCHUTLINHBI:

Ne n/m HanmenoBaHue 1a00paTopHbIX padoT

1 Onpenenenne peKxMMOB TEUEHHUS )KUIKOCTEH.

2 N3yuenune npoduiist ckopocTel MoToKa B TPyOOTIpOBOJIE.

3 I'mapaBiauueckoe CONPOTHBICHHE B TPyOONpoBoJax (METAJUIMYECKOM U
CTEKJISTHHOM) | 3JIEMEHTaX TPYyOOIPOBOIHOM apMaTypBhl.

4 OmnpeneneHue  TUAPABIMYECKOTO  COMPOTHUBICHUS — NPSMOro  ydacTKa
TpyOOompoBoIa.

5) Onpenenenue TUIPABINYECKOTO COIMPOTUBIICHUS B AJIEMEHTaxX
TpyOOIIPOBOIHOM apMaTypsl (quadparma, IpocCceIbHBI BEHTUIB).

6 Onpenenenue rupoIMHAMUYECKOTO COMPOTHBIICHUS CYXOW CUTYATON TapeaKu
KOJIOHHOTO armapara.

7 OmnpeneneHre THAPABINYECKOTO COMPOTHUBIICHUS OpPOIIAEMON CHTYATOU
Tapesiki KOJIOHHOTO ammapara.

8 N3mepenne THUIPaBINYECKOTO COMPOTHUBICHUS TPYOHOTO U MEKTPYyOHOTO
MPOCTPAHCTBA TEINIOOOMEHHOTO amnmapara.

9 KanubpoBka pacxomomepa BECOBBIM METOJIOM.

10 N3ydenune xapakTepUCTUK LIEHTPOOEKHBIX HACOCOB.

11 Omnpenenenue ko3P unreHTa TEIUIoNEpe1aun B IBYXTPYOHBIX
TEMI000MEHHHUKAX.

12 Tennomepenaya B  METAUIMYECKOM U CTEKISSHHOM  KOXYXOTPYOHBIX
TEMI000MEHHHUKAX.

13 MHTEHCUBHOCTD TEIUIONEPEIaud B TUIACTUHYATOM TETNIOOOMEHHUKE

14 M3yuenue npoiiecca HECTALIMOHAPHOTO TEIJIOOOMEHA B alllapaTte ¢ MEIIaaKon
Y TIOTPYKHBIM 3MEEBUKOM.

15 Omnpenenenue ko3(PPUITMEHTOB MACCOOTIaYH B Ta30BOM (aze Mpu UCHapeHUH
KHUJKOCTH B BO3AYIIHBIA MOTOK MM TNPU KOHJEHCAIMM Iapa Ha IUICHKE
KHUJKOCTH B HACA/IOUYHOI KOJIOHHE.

16 Onpenenenre K03(pPUIMEHTOB MaccOOTAaYM B KUIKOM (haze mpu gecopOuuu
JTMOKCUA yIIIepoa U3 BOJBI B IUICHOYHOW KOJIOHHE.

17 M3yueHne COBMECTHOTO TEIIO- M MacCOOOMEHa B HACaI04YHON KOJIOHHE.

18 N3yuenune mpoiiecca MpoCcToi MeperoHKu OMHAPHON CMECH U30TPOITaHOI-BOIA.

19 N3yuenne mpoliecca TPOCTOM TMEPEroHKM OWHApPHOW CMECH  BoOja-
STUJICHTJIUKOJIb.

20 W3yuenue mporecca NepuoIn4eckoil peKTuuKauu OMHapHOH CMECH 3TaHOI-
BOJIA.

21 Paznenenue pacTBOpPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB OOPATHHIM OCMOCOM.

22 OmnpeneneHne CKOPOCTH CBOOOTHOTO OCAXICHUS TBEPABIX YaCTHI] U BCTUIBITHS
My3bIPEN B )KUIKOCTSAX.

23 N3yuenue mporecca GribTpoBaHMS CYCIICH3UH.

24 ['uapoarHaMuKa HEMTOJIBUYKHOTO U TICEBIO0KIKEHHOTO 3€PHUCTOTO CIIOS.




4. O0beM y4eOHOH JUCIHIIMHBI

O0bem
Buabl yueOHol padoThl B 3agerHBIX B akazgem.
eAMHHIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 2,0 72
KonraktHas pa6ora (KP): 0,89 32
Jlexunu (Jlek) - -
JlaGopatopusbie padots (JI1ab) 0,89 32
[Tpaktuueckue 3ausatus (113) - -
CamocrosiTesabHas padora (CP): 1,11 40
Bua xonTpoJs: 3auer - -
O0bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponom.
eAMHUIIAX gacax
O01mas Tpya10eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TLUIaHy 2,0 54
KonTaktHas padora (KP): 0,89 24
Jlexuuu (Jlek) - -
Jlaboparopusie paboTs (JIab) 0,89 24
[Tpaktuueckue 3ausatus (113) - -
CamocrositesabHas padora (CP): 1,11 30
Bua koHTpoJA: 3auer - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«Xumus u pusuka noaumepon» (b1.B. 11)

1. Heab AucuMIIMHBI — GOPMUPOBAHUE Y CTYICHTOB IIEJIOCTHOTO MPEACTABIICHUS B 00JIaCTH
HAYKH O TIOUMEpax, ee QyHIaMEeHTaATbHBIX TEOPETUUCCKUX U MTPAKTUICCKHUX TOJIOKEHUSX.

2. B pe3yJibTare n3yuyeHus JUCHUIJIMHBI CTYE€HT J0JIKEH:

Ob6manate caepyromumu oowenpogeccuonanrvuvimu (OIIK) u npogeccuonanonvivu (I1K)
KOMIIETEHIUSIMHU:

- TOTOBHOCTBIO UCIIOJIB30BATh 3HAHUSI O CTPOCHHMHU BEIIECTBA, IPUPOJIE XUMUUECKON CBSI3U B
Pa3IUYHBIX KJaccaX XMMHUYECKHX COCAMHEHUM NJIsl MOHMMAaHMsI CBOMCTB MaTepuaioB U MEXaHU3Ma
XUMHYECKHX TPOIIECCOB, MPOTEKaIUX B okpyxkatoniem mupe (OI1K-3);

- TOTOBHOCTBIO HCIIOJb30BAaTh 3HAHHWE CBOWCTB XMMHYECKUX 3JIEMEHTOB, COCIMHEHUN U
MaTepualioB Ha UX OCHOBE JJIs pelieHus 3a1a4 npodeccunonanbHoi aestenbroctu ([1K-18);

- TOTOBHOCTBHIO U3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(MOpMAIMIO, OTCUSCTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3namo:

- OCHOBHbIE MOHATHS U TEPMUHBI HAYKH O IOJIUMEPAX;

- IPUHIUIBI KJIACCU(PUKAIIUU TTOTUMEPOB;

- 0COOEHHOCTH MOJICKYJISIPHOTO CTPOCHHS MOJIMMEPOB, MEXaHU3MbI H3THOAHUS TTOTUMEPHBIX
MOJICKYJ U KOJTMYECTBEHHBIC KPUTEPHUU OIICHKU THOKOCTH MaKpOMOJIEKYIT;

- 0COOEHHOCTH IEMTHOM MOIMMEPH3aIUY;

- OCHOBHBIE TIPOLIECCHI CTYMEHYATON MOJIMMEpHU3alliy;

- TUIIbI peaKlny, MPOTEKAIOIIHNE B MOJIMMEpaXx.

Ymems:

- HICHTU(PHUITUPOBATH TIOTUMEPHI 110 XUMUIECKOH (OpMyIie U MPOCTPAHCTBEHHOM (opme;

- OIPEIENSITh TUI TOJTUMEPU3AINH U TPOBOAUTD MOJIMMEPHU3ALIUIO B PA3IMUHBIX YCIOBUSIX;

- IPOBOIUTH roMO(a3HyIo U rerepodazHyo MOJIUKOHICHCAIINIO U OTIPEEIISATh €€ apaMeTpPhl.

Braoems:

- OCHOBaMH HOMEHKJIATYPBI ¥ KJIacCU(UKAINH TOJIUMEPOB;

- METO/IaMU OIICHKU TUOKOCTH MaKpOMOJIEKYIT;

- METOJ]aMU OII€HKH KUHETUYECKUX U TEPMOJUHAMUYECKHUX MTapaMeTPOB MOJIUMEPHU3ALINY;

- HaBbIKaMU ITPOBEJICHUS SKCIIEPUMEHTA 10 CUHTE3Y MOJIMMEPOB.

3. KpaTkoe cogepskaHue JUCHUILINHBI:

Beenenne. OCHOBHBIE TOHATHS U TEPMUHBI MOJUMEpPHOU Hayku. OmnpeneneHue TrpaHUIlbl
MOJIMMEPHOTO COCTOSTHUS BEIIECTBA.

Homenkiatypa BBICOKOMOJIEKYJSIDHBIX COEIWHEHUN: HUCTOpUYECKasl, palMOHAJIbHAS,
cucrematuueckas (IUPAC).

Krnaccudukanus monmmMepos — 1o MPOUCXOXKACHUIO U TI0 CTPOSHUIO OCHOBHBIX Ilereid. O0rmast
KJaccuduKanus noaumMepoB. Peakiinu oOpazoBaHUs MaKPOMOJIEKYIT.

OCc00EHHOCTH MOJIEKYJSIDHOTO CTPOSHUS MOJIMMEPOB U UX (pu3uyeckux cBoicTB. [Ipupona
FMOKOCTH IETMHBIX MOJIEKYJ M KOJMYECTBEHHbIE KpUTEpUM OLEHKH ux rubOkoctu. I[lyru
perynupoBaHusi TMHOKOCTH MaKpOMOJIEKYIL.

[lennsie mporieccsl 00pa3oBaHUS MAKPOMOJIEKYI.

PanukanbHas nonumepuzanusa. MHUIMUpOBaHHE paauKanbHOM mnoaumepusauuu. Craauu
panukanbHOM nonuMepusaluu. KuHetruka pagukalbHON MOJMMEPU3AUU B Macce. DHEPreTHUECKUE
U TCPMOJMHAMUYECKHE  XApPAKTEPUCTUKH  PAJUKAIBLHOM  MONMMEpU3alnuu. PaaukanbHas
MoJIMMEpH3aIHs B Macce U B pacTBope. PaaukanpHast rerepodasHas moJIuMepr3arus.



HNonnas mnomumepusamus. OOmue 3aKOHOMEPHOCTH HMOHHOW moiumepusanun. OOmue
MOJIOKEHUS LIETTHON COMOIUMEPHU3ALIHH.

CryneHuaTsie POIecChl 00pa30BaHUS MAKPOMOJICKYIT.

MoHoMepbl U peakluu, UCHOJb3yeMble B CTYNEHYATBhIX MPOLECCaX CHUHTE3a IMOJIMMEPOB.
Tunsl U XapakTep peakuUuil MOIMKOHJAeHcaluu. KuHeTHka paBHOBECHOM M HE paBHOBECHOMU
nosukoHAeHcauud. CTaauu MOJTHKOHIEHCAIIMOHHBIX MporeccoB. [1o6ouHbIe peakiuy Ha CTaauu
00pa3oBaHus MaKpOMOJIEKYJ. MeTo/Ibl OCYIIECTBIICHUS CTYIIEHUAThIX PEeaKIMi CHHTE3a MOJIMMEPOB.

Xumudeckue peakuuu noaumepon. Kinaccuduxaiys 1 o0coOOEHHOCTH XUMUYECKUX PEaKIuil C
y4acCTHEM MaKpOMOJIEKYJI.

4. O0beM y4eOHOH JUCHHIIMHBI

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCIHHUILJIMHBI 10 Y4eOHOMY IJIaHy 6,0 216
KonTaktHas padora (KP): 2,67 96
Jlexiuu (Jlek) 0,89 32
JlaGopatopusbie pabots (JI1ab) 1,33 48
[Tpaktuueckue 3ausatus (113) 0,45 16
CamocrositesabHas padora (CP): 3,33 120
CamocTosTeTbHOE U3YUYCHHUE Pa3/IesiOB JUCIUTIIMHBI 3,33 120
Bua KoHTpOJIA: 3a4eT ¢ OLeHKOM - -
O6bem
Buabi yueOHoii padoThI B 3auetHbix | B actponowm.
eIMHUTIAX qacax

O01mas TpyA10eMKOCTh IUCHUILTHHBI 110 Y4e0HOMY ILUIAHY 6,0 162
KonrakThas pa6ora (KP): 2,67 72
Jlexmn (Jlek) 0,89 24
JlaGopaTtopHsie padoTs (J1ad) 1,33 36
[Tpaktuueckue 3ausatus (113) 0,45 12
CamocrosTeasnasi padora (CP): 3,33 90
CamocTosTenbHOE U3YyUCHUE PA3ICIIOB TUCIUILITMHBI 3,33 90
Bua koHTpOJIA: 3aUeT ¢ OLEeHKO - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«TexHoJiorusi 1 000pyI0BaHNe MPON3BOACTBA MojuMepoB» (B1.B. 12)
1. Heab AMCUMIIMHBI — O3HAKOMJICHHE C OOIIMMHU BOMPOCAMHU XMMHYECKOH TEXHOJOTHH
MOJIMMCPOB, OCOOEHHOCTSAMH U MNpUHIOUIIaMHA HOPOU3BOACTBA KPYIMHOTOHHAXHBIX IMOJIUMCPOB,
00J1aCTAMH UCIIOJIb30BaHUS OJMMEPOB U KOMITO3UI[MOHHBIX MAaTEpUAJIOB Ha UX OCHOBE.

2. B pe3ysbTate n3yueHus JMCUMIJIMHBI CTYEHT J0JI/KEeH:

Obnanare cnenyrommmu npogheccuonanvruvimu (IIK) komneTeHImsIMI:

- CHOCOOHOCTBIO TIPUHHUMATh KOHKPETHBIE TEXHUYECKHE pEeIIeHUsT Mpu pazpaboTke
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MociencTBuil ux npumenenus (I1K-4);

- TOTOBHOCTBIO K OCBOEHHIO M OKCILTyaTallid BHOBL BBOIUMOro obopynoBanus (ITK-8);

- CIOCOOHOCTBIO BBISIBIISITH U YCTPAHATH OTKJIOHEHUS OT PEKUMOB PabOThl TEXHOJIOTHYECKOTO
000pyI0BaHUs M MapaMETPOB TeXHOIorndeckoro mpomecca (ITK-11).

3namo:

- CYIIECTBYIONIME TEXHOJOTUU ¥ OOOpYJIOBaHHE, HCIOIb3YyeMOe TPH TPOU3BOJICTBE
MOJIMMEPOB, a TAKXKE MPH UX MOTUPUKALINN;

- XUMHYECKHE PEAKIINH, POTEKAIONIUE B MPOIIECCEe MPOU3BOJICTBA KAXKIOTO U3 MOJMMEPOB,
Ha3HAaYCHHE KOMIIOHEHTOB PEAKIIMOHHBIX CMECE, CIIOCOOBI U PEXKUMBI IPOBEICHUS MTOTMMEPU3AIIUN
U TIOJIMKOH/ICHCAIUY;

- 3aKOHOMEPHOCTH XUMHYECKUX U (U3UIECKUX TPOIECCOB MPU MTPOU3BOJICTBE MTOJIMMEPOB;

- METOJIbI KOHTPOJISi OCHOBHBIX TEXHOJOTMUYECKUX MapaMeTpOB IMPOLIECCOB MPOU3BOACTBA
MOJINMEPOB;

- TEeXHHKY O€30MaCHOCTH W MEphl 3alllUThl OKPYXAIOMIeH Cpelbl MPU MPOU3BOJCTBE
MOHOMEPOB U MOJIMMEPOB.

Ymemo:

- BbIOMpaTh HEOOXOIUMBIC CHIPHEBBIC PECYPCHI M allapaTHO-TEXHOJIOTHYECKOE MCIIOJIHEHUE
JUTSI IPOU3BOJICTBA KOHKPETHO B3SITOTO MOJIUMEPA;

- COCTaBIISATh W AHAJIW3UPOBATh COBPEMEHHBIC TEXHOJIOTMUYECKUE CXEMBI OCHOBHBIX
IPOIIECCOB NPOM3BOJCTBA IOJUMEPOB, YMETh MX ONTUMH3UPOBATH U HAIMOJHATH NEPETOBBIM
COBPEMEHHBIM 000pY/IOBAHUEM;

- TPAaMOTHO IIIAHMPOBATh CTAIWU MPOW3BOJCTBA TOJMMEPOB, BKIIOYas CUHTE3, BBIICICHHE,
OYHCTKY, CYIIKY, IEPBUYHYIO NTEepepabOTKy OTAEIBHO B3STOTO MOJINMEPA;

- BBIOpaTh CIIOCOO OYHMCTKH BCIIOMOTATENBbHBIX BEIIECTB, a TAKXKE BO3MOXKHBIC METOMBI
YAaBIMBAaHMS ¥ JI€3aKTUBALMKM ITOOOYHBIX BEIIECTB, MMEIOIIMX MECTO OBITh NpH HPOU3BOJCTBE
Ka)XJIOT0 U3 PacCMaTpUBAEMOTO MOJIMMEPA.

Braoemw:

- XMMHYECKMMH HAaBBIKAMH Ui TNPO(ECCHOHANBHOTO IUIAHUPOBAHHUS MPOM3BOJICTBA
KOHKPETHOTO IPECTaBUTENS TIOJTUMEPOB;

- HaBBIKAMH, MO3BOJISIOIIMMH OICHUTh HIOAHCHl XMMUYECKHX, CHIPHEBBIX, MAaTEpHUAIbHO-
TEXHHYECKUX M TEXHOJOTHYECKUX OCOOCHHOCTEH MPOM3BOICTBA OTACIBHO B3SATHIX IPEACTABUTEINCH
HOJIMMEPOB, PACCMAaTPUBAEMBIX B PAMKaX JAHHOW TUCIIUIUINHEIL.

3. Kparkoe conepikanue JHCIUHMIIUHBI:

CpaBHUTENBHBIM aHAJN3 CHOCOOOB IMOJNYYEHHs IMOJUMEPOB KakK IO IIEMHOMY, TaK U II0
CTYIEHYaTOMY MEXaHU3MaM.



HcxonHoe chIppe M XUMHUYECKHE PEAaKIMHM, MPOTEKArolue B MPOIECCE MPOU3BOJICTBA
MOJIUMEPOB.

TexHoMOrMM TPOM3BOACTBA TOJUMEPOB, IMOTYYAEMBIX IO PEAKIUSAM IOJUMEPHU3AlUU U
MTOJIMKOHICHCAIIU.

O6opynoBaHue, UCTIOIB3yeMOE MPU MPOU3BOJCTBE MOJIMMEPOB, UX BBIJACICHUU, OYUTKE U
MePBUYHON mepepadboTKe.

4. O0beM y4eOHOH JUCHUIIMHBI

O6bem
Buabl yueOHol padoThI B 3ageTHBIX B akazgem.
eAMHHIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 9,0 324
KonraktHas padora (KP): 4,44 160
Jlexumn (Jlek) 0,89 32
JlaGopatopusbie pabots (JI1ab) 3,11 112
[Mpaktuueckue 3ansatus (I13) 0,44 16
CamocrosTeasHnasi padora (CP): 3,56 128
Buja xoHTpOJISI: IK3aMeH 1,0 36
O0bem
Buabl yueOHol padoThl B 3agernsix | B actponOoM.
eAMHHIIAX gacax
Oo6mas TpyA0eMKOCTh TUCHHIJIMHBI IO Y4eOHOMY IJIaHy 9,0 243
KonraktHas padora (KP): 4,44 120
Jlexumn (Jlek) 0,89 24
JlaGopatopusbie padots (JI1ab) 3,11 84
[Mpaktuueckue 3ansatus (I13) 0,44 12
CamocrosiTesabHas padora (CP): 3,56 96
Buja koHTpOJISI: IK3aMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI

«TexHonorus u odopyaoBanue npoueccos nepepadorku noanmepos» (b1.B.13)

1. Heab AMCHUIUIMHBI — IPHOOpPETEHNE 3HAHUM U KOMIETEHIMI B 00JIacTH mepepaboTKu
NOJMMEPOB B M3JAENHs; (U3NYECKUX OCHOB IIPOLECCOB, MPOUCXOMANIMX IpH TepepadoTke
MOJIMMEPOB, BIUSHHS YCIOBUH NepepadOTKU Ha CBOMCTBA M3JENHUNA, OCHOBHBIX TEXHOJIOIMYECKHX
CXEM M UCIOJIB3yeMOro 000pyI0BaHHUS.

2. B pe3yJibTare nu3yueHus JUCHUIJIMHBI CTYE€HT J0JIKEH:

Obnanare cnenytommmu npogheccuonanvruvimu (IIK) komneTeHImsIMI:

- CHOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHUYECKUE pEIIeHUsT Mpu pa3paboTke
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MocieacTBUi ux npumenenus (ITK-4);

- CIIOCOOHOCTBIO MPOBEPATH TEXHUYECKOE COCTOSIHUE, OPTaHU30BbIBATh MPOPUIAKTHUECKHE
OCMOTpBI M TEKYIIUHA PEMOHT 0OOPYAOBaHHUS, TOTOBHTH OOOPYAOBaHHWE K PEMOHTY M NMPHHUMATH
obopynoBanue u3 pemonTa (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO M SKCIUTyaTalliy BHOBb BBOIMMOr0 obopynoBanus (ITK-8);

- CIOCOOHOCTBIO BBISIBIIATH U YCTPAHATH OTKJIOHEHUS OT PEKUMOB PabOThl TEXHOJIOTHYECKOTO
000pyI0BaHUS M IMapaMETPOB TeXHOMornyeckoro mpomecca (ITK-11).

3namo:

- TEXHOJOTMYECKHE OCHOBBI OpraHU3allud COBPEMEHHBIX THIPOIECCOB NepepaboTKu
MOJIUMEPOB;

- COBpEeMEHHBbIE TpeOOBaHHS K amnmaparypHoMy O(OPMIICHHIO OCHOBHBIX IIPOIIECCOB
nepepaboTKU MOJIMMEPOB;

- OCHOBHOE MPUMEHSIEMOE 000pYI0BaHUE JIJIS TOTYICHUS U3 TTOIMMEPOB TOTOBBIX U3/ICTHH U
MOKPBITHH.

Ymemn:

- BbIOMpaTh O00OpyIOBaHUE JUIsi KOHKPETHBIX TEXHOJOTHYECKUX IPOIECCOB C YUYETOM
0COOEHHOCTEHN XUMUYECKUX U (PU3UKO-XUMHUECKUX CBOWCTB MOJIMMEPHBIX MaTEPHAIIOB;

- OpraHU30BaTh YIPABICHUE TEXHOJOTMYECKUMHU MPOIECCAMH MEepPepadOTKH MOJIUMEPOB C
MaKCUMaIbHOU CTENCHBIO YPPEKTUBHOCTH.

Braoems:

- COBPEMEHHBIMH MIPEJICTABICHUSIMH O TIEPEIOBBIX TEXHOJIOTUSIX U 000PYAOBAHUH TIPOIIECCOB
MIPOM3BOJICTBA U3EIUN U3 OJTUMEPHBIX MaTEPHUAJIOB.

3. KpaTkoe coaep:xkaHue TUCHUTIUHBI

Monynpb 1. AHanu3 COBPEMEHHBIX TEXHOJOTHYECKHX MPOIECCOB MepepadOTKH MOIMMEPOB.
Knaccudukanmust MeTonoB mepepadOTKu TOJUMEpPOB. B3anMOCBsI3b MX CBOMCTB M CIocoba uX
nepepaboTKH. Peonorus pacriaBoB MIOJINMEPOB. [Mnactudukanms MOJINMEPOB
HU3KOMOJICKYJISIPHBIMU  coeuHeHUusIMU. HanonmHenue mnomumepoB. JlecTpykmus (crapeHue) u
crabunuzanus noiuMepoB. OpUeHTAIMOHHBIE TPOIIECCHI B MTOJTMMEpax.

Monynb 2. MeToibl iepepadOoTKH MOJIMMEPOB H IJIACTHYECKUX MacC Ha X OCHOBE.

- [IpeccoBanue.

- JIutbeBoe (TpaHchepHOe) MpeccoBaHuE.

- JIuTbe mo JaBIICHUEM.

- JIutee Oe3 maBiieHUs.

- DKCTpY3H4.

- BanbpleBanne U KaJIaHIPOBAHUE.



- Hepepa60TKa IMOJIMMEPOB M IMNIACTHYCCKHUX MACC B BBICOKOJJIACTHYECKOM COCTOSHHH.

HItamnoBanue. [TneBMO- 1 BakyyM(pOpMOBaHHE.
- [lepepaboTka moIMMEpPOB U3 PACTBOPOB.

4. O0beM y4eOHOH JUCIUIIMHBI

O6bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eAMHHIIAX gacax

OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 7,0 252
KonraktHas pa6ora (KP): 4,33 156
Jlexmn (Jlek) 1,33 48
JlaGopatopusbie pabots (JI1ab) 3,0 108
[Mpaktuueckue 3ansatus (I13) - -

CamocrosTeasHnasi padora (CP): 1,67 60
Buja xoHTpOJISI: IK3aMeH 1,0 36

O0bem
Buabl yueOHol padoThI B 3agernsix | B actponOM.
eAMHUIIAX gacax

OO0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 7,0 189
KonraktHas pa6ora (KP): 4,33 117
Jlexumn (Jlek) 1,33 36
JlaGopatopubie pabots (JI1ab) 3,0 81
[Mpaktuueckue 3ansatus (I13) - -

CamocrositesabHas padora (CP): 1,67 45
Buja koHTpOJISI: IK3aMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«MartepuaJioBeieHHe B Mpou3BoacTBe moaumepos» (b1.B. 14)

1. Heau AUCOUNJIMHBI:

-puOOpETeHNE CTYACHTaMU 3HAHHWA, HEOOXOAMMBIX IJISi CaMOCTOSITENIbHOTO pEeIIeHUs
BOIIPOCOB, CBSI3AHHBIX C BBEIOOPOM MAaTEPUAIOB OOOPYIOBAaHUS TPOHW3BOJACTB TONYyUEHUS H
nepepaboTKU MOJIMMEPOB, IPOU3BOJICTB JIAKOKPACOYHBIX MAaTEpUAIOB;

- monydyeHue uHGOpMAaUUU O QUINYECKOW CYIIHOCTH SBJICHUH, MPOUCXOIAIIMX B
MaTepuaiax, yCTaHOBJIEHUE 3aBUCUMOCTH MEKy COCTaBOM, CTPOCHHUEM M CBOMCTBAMU MAaTEPHAJIOB;

- U3y4YeHHE TEOpUM U TPAKTUKU PA3JIUYHBIX CIOCOOOB YIPOYHEHUS MaTepHalioB,
00eCreYnBarOIINX BHICOKYIO HAIKHOCTD M JOJITOBEYHOCTH JIeTalIeH MaIlliH, MHCTPYMEHTA U IPYTUX
W30S,

- 03HAKOMJICHHE C OCHOBHBIMH IPYITIAMU METAJUTMYECKUX ¥ HEMETANIMYECKUX MaTEePHAIIOB,
WX CBOMCTBaMU M 00JIACTSMU IPUMEHEHHUS.

2. B pe3ysabTare u3y4eHUus JUCHMILUIMHBI 00yYAKIIMIACS 10 MporpamMMe daKkajaBpuara
JAOJIAKEH:

Obnadams cnenyromumu npodeccunoHanbHbiME (1K) komneTenusamu:

-CIIOCOOHOCTBIO TMPUHUMATh KOHKPETHbIE TEXHHUYECKHE pelIeHUus TMpu pa3paboTke
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MociencTBuil ux npumenenus (I1K-4);

-CIIOCOOHOCTBIO TIPOBOJUTH aHAIM3 CBIPbS, MATEPUAIOB W TOTOBOW MPOIYKIUH,
OCYLIECTBIISITH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

-TOTOBHOCTBIO NPOBOJIUTH CTaHAAPTHBIE M CEPTU(UKAIMOHHBIE HCIBITAHUS MaTEpHaloB,
u3aeuil 1 TexHojgoruueckux mporeccos (ITK-17);

-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHWE CBOWCTB XHMHMUYECKHUX SJIEMEHTOB, COCAMHEHUN U
MaTepHaoB Ha MX OCHOBE JUIS pelIeHus 3a1a4 npodeccruonanbhoi aesreapaoctu (ITK-18).

3namo:

- KI1accu(UKAIKIO, CTPYKTYPY, COCTaB M CBOWCTBA MaTepUasoB;

- MApKUPOBKY MaTEPHAJIOB 10 POCCHUICKUM CTaHIApPTaM;

- OCHOBHBIE KOHCTPYKIIMOHHbIE W (YHKIIMOHAJIbHBICE MaTepUalibl, MPUMEHSEMbIC B
XUMHUYECKON TEXHOJIOTHH U XMMHYECKOM aliapaToCTPOCHUH;

Ymemu:

- pauMoOHANBHO MOAOO0PAaTh KOHCTPYKLMOHHBIA MaTepuan A XUMHKO-TEXHOJIOTHYECKOIro
nporecca (peakTopa, annapaTa, MalllHbl) C Y4€TOM METOOB 3aIlIUThl OT BO3MOKHOT'O BO3/1€HCTBUS
TEXHOJIOTHYECKON CPEIbI;

Braoems:

- METO/IaMU OTIPEJICNICHUs] CBOMCTB MaTEePHAJIOB;

- JaHHBIMH JUIsI TIPUHSATUS KOHKPETHBIX TEXHHYECKHUX PEUICHWH TMpu pa3padoTKe
000pyI0BaHUsI TPOU3BOJICTB MOTYUCHHS U TEPePadOTKH MOJTUMEPOB.

3. KpaTtkoe cogep:xaHue TUCHMILIHHBI

MatepuanoBeeHue Kak HayKa: 1IeJIH, 3aJa4i ¥ 3HaYeHue AUCUUIUIMHBL. OOuiue TpedoBaHus,
npeIbsBIseMble K MaTepuajaM B 3aBUCHMOCTHU OT YCJIOBUM HCHOJb30BAaHUS W IKCILTyaTallHH.
Pa3Butne Hayku o Marepuanax. Poib pycCKHX y4eHBIX B pa3BUTUHU HaykH. JlocTikeHus B o0iactu
CO3/IaHUSI HOBBIX MaTEpUAJIOB, TEXHUKO-3KOHOMUYECKast 3(HEeKTUBHOCTh UX MPUMEHEHHsI. 3HAYCHHE
MaTepUaIoB B Pa3BUTUN XHMHKO-TEXHOJIOTHYECKHUX MPOIIECCOB U 00ECTIEYeHNHN UX O€30TacHOCTH.

OU3NKO-XUMUYECKHE OCHOBBI MAaTEPHUATIOBEICHUS



OCHOBHBIE TIOHATUSI O CTPOEHUHU, CTPYKTYPE M CBOMCTBaX MaTepuaaoB. MeToabsl H3ydeHUs
CTPYKTYpBI U CBOMCTB MaTepHaIOB.

Crpoenne marepuanoB. OCHOBHBIE THIIBI KPUCTAUIMYECKUX permeTok. Kiaccudpukarus
KPHUCTAJIJIOB IO TUIIAM CBA3U. AHU30TPONMS CBOMCTB KpUCTaIoB. CTPOEHHE pealbHbIX KPUCTAIIIIOB.
JleexThl peabHBIX KPUCTAIUIOB M UX BIMSHHE HAa CBOMCTBA METAJJIOB U CIUIABOB.

CgoiictBa marepuanoB. [loka3arenu cpoiicTB. Kimaccudukamus cBoiicTB. MexaHWYeCKUe,
duznyeckue, XUMHUYECKHUE, OKCIUTyaTallMOHHbIE W TEXHOJOTHYECKHE CBOWMCTBA MaTepHaIOB.
[Toka3aTenn MEXaHUYECKUX CBOMCTB, ONPEAEIIIEMbIE IIPU CTATUYECKUX UCIIBITAHUIX HA PACTSIKEHHE
u u3rub. MeToapl ompeneneHus TBEPAOCTH MarepuayioB. llokazaTenn MeXxaHHMYECKHUX CBOMCTB,
olnpezesieMble IPU IUHAMUYECKUX U HUKINYECKUX UCIIBITAHUSAX.

OcHOBBI TEOpUM CIUIaBOB. JlMarpaMMbl COCTOSIHMSI CIUIaBOB. T€pMUHBI M OIpPENEICHHUS.
Junarpammsl — «cocTaB-CBOWCTBO». Da30BbIil COCTAaB CIUIABOB. 3aBUCHMOCTb MEXAY CBOMCTBAMHU
CIUIaBOB U THUIIOM auarpammsl coctosiHus. [Ipasuno H.C. Kypnakosa.

Kene3o u cmiaBel Ha ero ocHoBe. CTanu ¥ 4yryHbl. CTPYKTYpbI CIIJIABOB JKEJI€30-YTIEPO/I.
JmarpaMmbl COCTOSIHUA >KeJe30-1leMeHTUT. KOMIOHEHThI, Ga3bl U CTPYKTYpHBIE COCTABIISIIOIINE
cTajei u OenbIX YyTryHOB.

KoHCTpyKIIMOHHBIE, WHCTPYMEHTAJIbHBIE METAJUNINYECKHE MaTepuaibl U MaTepHallbl C
0CcOOBIMU CBOWCTBAaMH, UX CBOMCTBA, 00J1aCTh MPUMEHEHHUS, MAPKUPOBKA.

Teopus u npakTHKa TEPMUYECKON M XUMHKO-TEPMHUECKON 00pabOTKM METAJIIOB U CIIABOB.

[{BeTHBIE METAIIIBI U CIUIABBI HA UX OCHOBE. [I0pOILIKOBBIE METAIIINYECKUE MATEPHAIIBI.

OcCHOBBI KOPpO3UHU METAUIOB. [ [pUHIINIIBI U METO/IBI 3AILUTHI OT KOPPO3HH.

Koppo3ust MeTaioB B yCIOBHUAX TEXHOJIOTMYECKUX CPEJl XMMUYECKUX MPOU3BOJICTB.

MeTo/1b1 321U THI MAIIMH U alapaToB MPOU3BOJICTB MOMyUEHUS U epepadOTKH MOJTUMEPOB,
IIPOU3BOJICTB JTAKOKPACOUYHBIX MATEPUAJIOB.

Hemerannuueckue maTepuanbl

Marepuanbl Ha OCHOBE BBICOKOMOJIEKYJISIDHBIX coequHeHuil. CTpOo€HHE W CBOICTBA
1oJuMepoB. TepMoOpeakTUBHBIE U TEPMOILIACTHYHBIE TONIMMeEphl. CTpOeHHE U CBOMCTBA I1acTMacc.
OcCHOBHBIE DPA3HOBUIHOCTH IPOMBIIUIEHHBIX IIOJUMEPOB U IIIacTMacc. l'a30HaIOJIHEHHBIE
IJIACTMACCHI.

OCoOEHHOCTH CTPOCHHUS, CBOWCTBA PE3MHOBBIX MaTepHaiioB. Pe3uHbI 00IIero Ha3Ha4YeHus,
CHelHallbHbIe PEe3UHbI U 00JIaCTH UX MPUMEHEHUSI.

Jlakokpacounsie matepuanbl (JIKM). OcunoBubie Buasl JIKM. Kpacku, maku, rpyHTOBKa,
LINaTJIEBKA.

Cunukatabie Matepuaisl. ['padurt. AcOect. CBoiicTBa 1 001aCTH MPUMEHECHHUS.

Komnosunmonnsie marepuansl  (KM). OOmass xapakTepucTHKa KOMIIO3MIIMOHHBIX
MmaTtepuanoB. KoMmo3nnmoHHble MaTepuaiabl Ha METAJIIMYECKOM M HEMETaJNIM4ECKOW OCHOBE.
ApMHUpOBaHHBIE TOJIMMEPHBIE MaTepuabl. [IOHATHS 0 HAHOTEXHOJIOTUSAX, HAHOMAaTEpUaax.

DKOHOMHUYECKH 000CHOBAHHBIN BEIOOP MaTepHaIOB.

Bb16Op KOHCTPYKUMOHHBIX MaTepuaioB IPOU3BOJACTB TMOJY4YEHHS U IepepadoTKu
MIOJIMMEPOB, IPOU3BO/ICTB JIAKOKPACOYHBIX MATEPUAIIOB. DKOJIOTHYECKNE K IKOHOMUYECKUE ACTIEKTHI
MaTepUAIOBEICHUS U 3aIUThl MATEPUAIOB OT KOPPO3HH.



4. O0beM yueOHOH THCHUIIINHBI

O0bem
Buabl yueOHol padoThl B 3agerHBIX B akazgem.
eIMHUTIAX qacax

Oo6mas TpyA0eMKOCTh TUCHHUIJIMHBI TI0 Y4eOHOMY IJIaHy 3,0 108
KonraktHas pa6ora (KP): 1,11 48
Jlexmuu (JIek) 0,89 32
JlaGopatopusbie padots (JI1ab) - -

[Tpaktuueckue 3ausatus (I113) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
Pedepar 0,56 20
CaMocToATEIbHOE N3YUEHHE PA3eNIOB JUCLUIIINHBI 1,11 40
Bua koHTpoJs: 3auer - -

O6bem
Buawbi yueOHoii padoThI B 3auetHbix | B actponowm.
eAMHHIIAX gacax

O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonTaktHas padora (KP): 1,11 36
Jlexmn (Jlek) 0,89 24
JlaGopaTtopHsie padoTs (J1ab) - -

[Mpaktuueckue 3ansatus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
Pedepar 0,56 15
CamocTOsATeTbHOE U3YUYCHHUE PA3IesIOB JUCITUTIIMHBI 1,11 30
Bua konTpoJs: 3auer - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«MoaeaupoBaHne XUMHKO-TEXHOJOTHYECKUX MPOIECCOB B TEXHOJIOTHHU U MepepadoTKe
nojumepos» (b1.B.15)

1. Henp AMCHMIUVIMHBI — TIONyYeHUE CTyJIeHTaMHU-OakalaBpamMu 3HAaHUH B o00JNacTH
KOMIIBIOTEPHOTO  MOJICIMPOBAHUSI XUMHUKO-TEXHOJIOTMUECKAX TMPOIECCOB C TPUMEHEHHUEM
COBPEMEHHBIX CHCTEM KOMITbIOTepHOW Martematuku, B dacTHocth MATLAB u VBA, a Takxke
NpuOOpeTeHne MMU TPAKTUYECKUX HABBIKOB pa3pabOTKU JAHHBIX KOMIIBIOTEPHBIX MOJEJEH ¢
OJIHOBPEMEHHBIM pElICHHEM 3a/1ad CTPYKTYPHOU U apaMeTpUyecKoil HIeHTU(UKALINH.

2. B pe3yJibTaTe 0CBOEHUS JUCHUILINHBI CTYI€HT /10JI7KeH::

Obnanats cnenyromumu  odwenpogpeccuonanrvhvimu  (OIIK) u  npogeccuonanvrvimu
komnereHnusamu (11K):

- BIIAJICHHEM OCHOBHBIMU METOJIaMH, CIOCO0aMU W CPEICTBAMHU TONy4YEHUs, XpPaHCHUS,
nepepabOTKH MH(POpPMALMU, HABBIKAMHU DPA0OTHI C KOMIBIOTEPOM KaK CpPEICTBOM YIPaBJICHHUS
undopmanueii (OITK-5);

- TOTOBHOCTBIO MPUMEHSTh aHATUTUYECKUE U YHCIEHHBIE METO/Ibl PELICHHS MOCTABICHHBIX
3a]a4, HCIOJIb30BaTh COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJOTHH, MPOBOIUTH 00pabOTKY
uH(pOpPMaLIMU C UCIIOJIb30BAHUEM IPUKIAIHBIX MPOTPAMMHBIX CpPeACTB chepbl MpodhecCuOHATBLHOM
JESTENIbHOCTH, HUCIOJIb30BaTh CETEBbIE KOMITBIOTEPHBIC TEXHOJIOTUM M 0a3bl JAaHHBIX B CBOCH
npodecCHOHANBFHOW 00JacTH, TaKeThl MPHUKIATHBIX MPOTPaAMM JUISl pacueTa TEeXHOJOTHYECKUX
napameTpoB obopynoBanus (I1K-2);

- CIOCOOHOCTHIO HAJIAXXUBATh, HACTPAWBATh M OCYIIECTBISATH MPOBEPKY 00OpYAOBaHUS U
nporpamMHubix cpeacts (ITK-6).

3namo:

- METOHIBbl TIOCTPOEHHUS SMIMPUUECKUX (BEPOSTHOCTHO-CTATUCTUYECKUX) W  (PU3UKO-
XUMHUYECKHX (TEOpETHUYECKHX) Mojelel XMMHUKO-TEXHOJIOTHMYECKUX MPOLIECCOB;  METOJIbI
UACHTU(PUKAIIMM  MAaTeMaTHYECKMX OMMCAHMM TEXHOJOTMYEeCKMX IPOIECCOB Ha OCHOBE
OKCMIEPUMEHTATIBHBIX JaHHBIX; METOJbI ONTUMHU3AIMU XUMHUKO-TEXHOJIOTHUYECKUX IPOIECCOB C
MPUMEHEHUEM YMIUPUYCCKUX U/ UITU PU3NKO-XUMUYECKUX MOJEIICH.

Ymemns:

- TPHUMEHATh W3BECTHBIC METOJBI BBIYHCIUTEILHON MATEMAaTHMKH W MaTeMaTHYeCKON
CTaTHCTUKM U1 pELICHHS KOHKPETHBIX 3a/ad pacueTa, MOJEIUPOBAHUS, WIACHTHU(PUKAIUU U
ONTUMM3AIMK TPU HCCIEIOBAaHUM, MPOEKTHUPOBAHMM W YIPABJICHUHU MPOLECCAMH XUMHYECKOU
TEXHOJIOTHH, a TAaKKE€ YMETh MCIOJIb30BaTh B CBOEH MPAKTUUYECKON JEATEIBHOCTH ISl JOCTHXKEHUS
9THUX LieJIeH N3BECTHBIE MAKEThl MPUKIATHBIX IPOTPaMM.

Braoems:

- METOJaMH MaTeMAaTUYECKOW CTATUCTHKU NS OO0pabOTKH pe3ylbTaTOB AaKTHBHBIX H
MACCUBHBIX IKCIIEPUMEHTOB, & TAK)KE€ METOJIaMU BBIYUCIUTEILHON MaTeMaTUKU IJi Pa3padOTKH U
peayM3anyi Ha KOMITBIOTEpaxX alTOPUTMOB MOJCIUPOBAHMS, WACHTU(UKAIMH W ONTHMH3AINH
XUMHUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

3. KpaTkoe cogepskaHue JUCHHUILINHBI:

3.1. OcHOBHBIE MNPUHLUIBI KOMIBIOTEPHOIO MOJEIMPOBAHUS XUMHUKO-TEXHOJOTHYECKHUX
nporeccoB (XTII). Maremarndeckue SMIUPUYECKUE W MaTEeMaTHUYECKUE (PUBHKO-XUMHUECKHE
MOJIETM W  KOMIIBIOTEPHOE  MOJeNMpoBaHHe. JeTepMUHUPOBAHHBIE U  BEPOSITHOCTHBIC
MaTeMaruueckue monenu. [IpuMeHeHre METOMOJIOTHH CHCTEMHOTO aHaiu3a s PelieHus 3aaad
MonenupoBaHus. IIpuMeHeHHe TpUHIMIA  «JIEPHOTO  SIIMKa» TPU  MaTeMaTHYeCKOM
MOJICTTMPOBAHUU. ABTOMATH3UPOBAHHBIE CUCTEMBI MpUKIaAHON wuH(Dopmaruku. HMepapxuueckas



CTPYKTYpa XUMHUYECKHMX TIPOM3BOJACTB M HUX MaremMaruyeckux Mogjenei. Ilpumenenue
KOMIIBIOTEPHBIX MOJIETEN XMMHUECKUX MTPOLIECCOB I aHAJIN3a, ONTUMU3ALUU U CUHTE3a XUMHKO-
TEXHOJOTMYECKHUX cUcTeM. OCHOBHBIE TPUEMBI MATEMATHUECKOTO MOJEIMPOBAHUS: IMIMPUIECKUH,
CTPYKTYpHBIH  ((pu3uko-xuMudeckuil) ¥ KOMOMHHUpPOBaHHBIM (Teopernueckuii). IlocTtpoenue
CTaTUYECKUX M JUHAMUYECKUX Moneneid. Pemenue npsmbix 3anad. [IpOEKTHBIM M ITOBEPOYHBIM
(oLIeHOYHBIM) pacyeT mporieccoB. Pemenne oOpatHbIX 3amad. [lapamerpuyeckas ¥ CTPYKTypHas
UACHTU(QUKAMS MaTeMaTHYeCKHMX MOJENeH. YCTaHOBIIEHHE aJIeKBaTHOCTH MaTeMaTHYECKUX
mogeneil. Ctparerusi NpoBeIEHUs] PaCUCTHBIX HCCIEIOBAHUN M KOMIBIOTEPHOIO MOJAEIMPOBAHUS
peabHBIX NPOLIECCOB.
3.2.IlocTpoeHune SMIUPUIECKUX MOJIEIIECH:

o @opMynMpOBKa 331a41 AIIPOKCUMALIMH TaHHBIX JJI ONIMCAHUS SKCIIEPUMEHTAIBHBIX
3aBUCUMOCTEH W TOJYYEHHS OSMIUPUYECKUX MOJeNied TmpoueccoB. Buasl KpuTepuen
annpokcuManuu. Kputepuii MeTo1a HaMMEHBIINX KBAAPaTOB. Pemenne 3a1aum annpoKcuManuu Juis
HENIMHEHHBIX W JIMHEHHBIX 1O mapameTrpam Mozenei. Marpuunas ¢GopMynHpoBKa 3alauu
annpoKCHMaluu. AHQINTUYECKUIT M aJrOPUTMMUYECKMH MOAXOAbI Il pELIEHUS 3ajadu
annpoOKCUMALlMU AJIs TMHENWHBIX U JINHEAPU30BaHHbBIX MOJENIEH METOJOM HaUMEHBIINX KBAaPaTOB,;

o 3aKOH HOPMAaJbHOTO pAaCHpEAENICHHUs] Uil BEKTOPHBIX CIIYYalHBIX BEJIWYHMHBI M
ONpEACICHNE MX YNCIOBBIX XapaKTEPUCTHK. MaTemMaTHuecKoe OXHAAHWE U JUcnepcus s
BEKTOPHBIX CIIy4alHBbIX BeIUYMH. JIMCIEPCHOHHBIA M KOPPEISALMOHHBIM aHanu3. I[loHsartus
JUCIIEPCUN BOCIIPOM3BOAMMOCTH U aJIEKBaTHOCTH, a TAKXKE OCTATOYHOU Aucnepcuu. OnpenencHue
BBIOOPOYHBIX KOA(PPUITMEHTOB KOppesiuu U KO3 UIIMEHTA MHOXECTBEHHOW KOPPEIISIIHUH.
CTaTucTU4ecKHii MoAX0 K ONPEISICHNIO OMHMOOK U MOTPEIIHOCTEN B AKCIIEPUMEHTANIbHBIX TOUYKaX
M3MEPEHHIT;

o PErPECCUOHHBII M KOPPEJSIIMOHHBIM aHaNnu3 Ui IMOCTPOEHUS 3MIHMPHUYECKHUX
MoJieiel Ha OCHOBE JIaHHBIX MACCUBHOIO 3KcrnepuMenTa. [loHsaTus GyHKIMM OTKIMKA U (PaKTOPOB.
OCHOBHBIE JIONYIIEHUSI PErPECCHOHHOIO M KOPPEISIMUOHHOrO aHanu3a. Kpurepuum npoBepku
OJIHOPOJIHOCTH Jucriepcuii. BpiOOp BuIa ypaBHEHUH perpeccu, a TakKe OIpecIICHHIE
K03 (UIIMEHTOB PErPeCcCU U UX 3HAUMMOCTH C UCTIOJb30BaHueM kputepus CteionenTa. [Iporenypa
UCKJTIOUEHHUS] ~ HE3HAYMMbIX  KodpduuueHToB  perpeccuu.  OmnpeneneHue  aJeKBaTHOCTU
PErpecCUOHHBIX MOJIEIEH C OMOLIBIO KpuTepusa Pumepa;

o OCHOBHBIC TIOJIOKEHHSI TEOPUH IUIAaHUpOBaHus odkcrepuMeHtoB (l):  momHbIH
daxTopusIil skcriepuMenT (IIDI) u 06pabdoTka ero pe3yabTaroB. ONTHMAaIbHBIE CBOMCTBA MATPHIIBI
IUIAHUPOBaHUSI M CBOMCTBO oOpTOoroHaipHOCTH. Ompenenenue Kod3(p@uIUEHTOB Mojened, Hx
3HaYMMOCTH U IPOBEPKA a/IEKBATHOCTH ypaBHEeHHUs perpeccuil. CBOWCTBO poTaTabenbHOCTH MOJIHOTO
(aKTOPHOTO SKCIIEPUMEHTA;

. OCHOBHBIE TTOJIOXKECHUSI TEOPHUU ITaHUpOBaHuUs dKcriepuMeHToB (I1): opToroHaNbHBIN
HeHTpanbHbid kKoMro3uimonHbi Tian (OLIKII) skciepumeHTOB B 00paboTKa ero pe3yiabTaToB.
ObecnieueHre OPTOrOHAJLHOCTH MATPUIIBl TUIAHUPOBAHUS M OIpPENEICHUE BEJIWYMHBI 3BE3IHOTO
wieva. Onpeznenenne K03)GUIMESHTOB MOETH, UX 3HAYMMOCTH U OLICHKA aJIeKBaTHOCTH YpaBHEHUS
perpeccun. PacueTHoe BbIUKCIEHHE KOOPAUHAT TOUKH ONTUMYMa (3KCTpeMyMma);

o ONTUMM3ALMS IKCIIEPUMEHTAIbHBIX HCCIEI0BaHUI ¢ MpUMEHEHHEM MeToaa bokca-
Bunbcona. OcHOBHBIE MOAXOAbI K ONTHUMHU3ALMM  SKCIEPUMEHTAIBHBIX  HCCIEIOBaHUI.
DKCIEepUMEHTATbHO-CTaTUCTUUECKHUI MeTo1. CTpaTerust IBMKEHUS K ONTUMYMY IeJIeBOM () yHKIIMH
(pyHKIMM OTKJIMKA) TpaJueHTHBIM MeToAO0M. Kpurepuum IOCTHIKEHUS «IOYTH CTallOHApHON
001aCTH» ¥ METO/IbI YTOUHEHHS MOJIOKEHHS ONTUMAIBHOM TOUKU B (PaKTOPHOM IPOCTPAHCTBE.



3.3. [TocTpoenne HU3NKO-XUMHUECKUX MOJIEICH:

o 3Talbl MATEMATHYECKOro MOJenupoBaHMs. POpMyIMpOBKa THUIIOTE3, MOCTPOEHUE
MaTEeMAaTHYECKOTO OMHCAHUS, pa3paboTKa MOAETUPYIONIET0 aJIrOPUTMa, MPOBEPKA aJCKBATHOCTU
MOJETM W UIACHTH(PUKAIUS HX [apaMeTpoB, pacUYEeTHHIC WCCICIOBAaHUS (BBIYUCIUTEIHHBIN
IKCIEPUMEHT);

o COCTAaBJICHME CHUCTEM YpPaBHEHHMII MaTeMaTUYeCKOro OIHMCAHUsl MPOIECCOB U
paszpaboTka (BbIOOp) anropuTMOB WX pelleHHs. BIIOYHBI MPUHIUI MOCTPOCHUS CTPYKTYPHBIX
MaTeMaTudeckux mojeneir. OOoOIIeHHOe OMHMCaHWe [BMXKEHHUS TOTOKOB (a3 B ammapaTax ¢
MOMOIIbIO THAPOJAMHAMUYECKUX MOJIENEH, YUUTHIBAIOIIUX COCPEIOTOUCHHBIE U paclpe/leiICHHbIC
MCTOYHUKHU BEIIECTBA M SHEPTuu (TEIUioThl). JIokalbHble HHTEHCUBHOCTH UCTOYHUKOB BELIECTBA U
TEIUIOTHl B IIOTOKAX, COOTBETCTBYIOLIUE PA3IMUYHBIM (PU3UKO-XUMUYECKUX MporieccaMm. OCHOBHBIE
TUIBl YPABHEHUH MaTEMaTUYECKOIO OMMCAHUS XUMHUKO-TEXHOJIOTMYECKUX MPOLIECCOB — KOHEUYHBIE,
00bIKHOBEHHBIE MU depeHnranpabie 1 AuddepeHnanTbHbIe YPaBHCHHS B YaCTHBIX TIPOU3BOIHBIX;

o MaTE€MaTU4eCcKOe MOJEIMPOBAHUE CTALIMOHAPHBIX W JUHAMHYECKHX PEXUMOB
TUIPABIMYECKHUX IPOLIECCOB B TPYOOIPOBOAHBIX CHUCTEMAaX, II00aJbHbIE U JIEKOMITO3UI[MOHHBIE
METO/Ibl PELICHUS CHCTEM HEJTMHEWHBIX YPABHEHUN, a TAKXKE SIBHBIE U HEABHBIE METObI YUCIIEHHOTO
pelIeHuss CUCTeM OOBIKHOBEHHBIX muddepeHImansubix ypaBHeHU. CocTaBiieHHE YpaBHEHUI
MaTEeMaTHYECKOTO OmucaHus mnpoiecca. [loctpoeHne MHPOPMAITMOHHBIX MAaTPHI] MATEMaTHIECKUX
MoJIelIel JUIsi BRIOOpa OOINEro aJropuTMa pelieHHsl — MOJICIUPYIONIEro airoputMma. Peanuzanus
QITOPUTMOB PEIICHUS] HEJTMHEHHBIX M OOBIKHOBEHHBIX U] PEepeHIInanbHbIX ypaBHEeHUH. Oncanme
cranuoHapHblx pexuMoB XTII ¢ nmpuMeHeHMEM CHCTEM JIMHEHMHBIX M HEJIUWHEHHBIX ypaBHEHMI.
Utepanmionneie anroputMbl pemieHus. [IpuMeHeHne MeTomoB NpocThiX urepanuii u HproTtoHa-
Padcona ans momydenust pewmeHus. IIpoGiema  cxomumMocTu — mporiecca  pelIeHHs.
JIeKOMIIO3UITMOHHBIA METOJ| PEIICHUS CIOKHBIX CUCTEM KOHEYHBIX ypaBHEeHMU. [locTpoeHune wH-
dbopManMOHHON MAaTpHIlBl 71 BHIOOpa ONTHMAJIBHOTO ajroputMa peuieHus 3anauu. llonsrue
KECTKOCTU CUCTEM U epeHITNANBHBIX YPaBHEHUN M KPUTEPHH KECTKOCTU. SIBHBIE (OBICTpHIC) U
HesiBHBbIE (MEJJICHHBIC) METOJbI pemieHus. Meromsl mepBoro (Mmerox OJisepa), BToporo (
Moau(uUIpOBaHHBIE METOIbl Diiepa) W yerBeproro mopsaka ( meron Pynre-Kyrra). Orenka
TOYHOCTH METOJZIOB — OMIMOOK yceueHus. [lepexonHble OMMOKM M OHMIMOKH OKPYIJICHHS TpU
YUCJICHHOM UHTErpupoBaHuu U depeHImanbHbeIX ypaBHeHn. CriocoObl 00ecTieueHUs CXOIUMOCTH
pemieHuss  3agaud. [lpuMeHeHMEe HEABHBIX METOAOB JJIA  PELICHUS JKECTKUX CHCTEM
muddepeHIMaNbHBIX ypaBHeHUH. OmnpeneneHus mara HHTETpUPOBaHUS UTEPALMOHHBIM METOJIOM.
MeronoB Kpanka-HukonbcoHa (METO Tparemwii);

o MaTe€MaTU4ecKoe  MOJCIMPOBAHME  CTAlMOHAPHBIX  PEKMMOB  IPOILECCOB
TEIUIoNepelayy B IMJIACTUHYATHIX U 3MEEBUKOBBIX TEIJIOOOMEHHMKaX. MaremMaTudeckoe OMMcaHue
IIPOLIECCOB C MPUMEHEHUEM MOJIeNIel HAealbHOTr0 CMEIIeHHs U BhITeCHEeHUs. BpiOop u rpaduueckoe
IIPE/ICTABJIICHUE AITOPUTMOB penieHus. [IpuMeHeHne CTaHIapTHBIX METOAOB BBIUHCIUTEIBHOMN
MaTeMaTUKU JJI pEelIeHus 3a/1ay;

o MaTeMaTU4ecKoe  MOJCIMPOBAHMWE  CTAlMOHAPHBIX  PEKHMMOB  IPOILECCOB
TEIUIoNEepe1ayy B IPSIMOTOUYHBIX M IPOTUBOTOYHBIX TPYOUATHIX TEMIIOOOMEHHUKOB, PELICHUE 3a/1a4H
Komm u kpaeBoil 3amaud NpU WHTETPHUPOBAHUHM CHUCTEM OOBIKHOBEHHBIX auDQepeHIInanbHbIX
ypaBHEHU. MaremMaTH4ecKoe OIHCaHUuE IMPOLECCOB C IPUMEHEHHEM MOJENEH HUIAEaIbHOIO
BbITecHeHUs. Pemenue 3agaun Komu u kpaeBoit 3agaun. [Ipencrapnenue anropuTMOB BHIYUCICHHM
B BUJIE HTHPOPMAIIMOHHOW MaTPHIIBI CUCTEMBI YpaBHEHUI MaTEeMaTHIECKOTO OMTUCAHUS U OJIOK-CXEM
pacuetoB. Marematnyeckoe onucanue XTIl ¢ mTpUMEHEHHMEM CHCTEM OOBIKHOBEHHBIX



nuddepeHMaIbHBIX  ypaBHeHUH. OnucaHue OOBEKTOB C pacHpelesieHHBIMH B IPOCTPAHCTBE
napamerpamu. POpMyIHpOBKA HadalbHBIX W KPAaeBbIX YCJIOBHMM 3ajad peuieHus. YuCIeHHBIN
anroput™ 1-ro nopsiaka A pemenud 3aaauu Komm. Meron «pucTpenku» Uil pelieHus] KpacBou
3aJa4uu;

o MaTeMaTHUYeCKOe MOJEIMPOBAHNE CTAIMOHAPHBIX PEKUMOB MPOILIECCOB B PEaKTOpax
¢ Mewankod. OnucaHue MUKPOKMHETHYECKMX 3aKOHOMEPHOCTEH IPOTEKAHUS NPOU3BOJIBHBIX
CJIO’KHBIX XUMHUECKUX PEaKIUi B )KUIKOH (haze JIsi MHOTOKOMIIOHEHTHBIX cucTeM. OnpeneneHue
KJIFOUEBBIX KOMIIOHEHTOB CJIOXHBIX XMMHUYECKMX PEAKIMM C MPUMEHEHHUEM METOJOB JIMHEHHOU
anreOpsl - PAHTOB MAaTpPHI] CTEXHMOMETPUYECKHX KOIP(PUIIMEHTOB pEakIiuu. Maremarudeckoe
OIKMCAaHNE PEAKTOPHOIO Ipoliecca ¢ pyOanKoil sl MpOU3BOIBHON CXEMbI MPOTEKAHUSI XUMUYECKON
peakuuu. BpiGop anropuTMoB pemieHHs 3aJadd ¢ MpUMEHEHHEM HH()OPMALMOHHOW MaTpUIIbI
CUCTEMBbl YpaBHEHHII MaTeMaTHYeCKOrO OIMCAaHUS M IMPEJICTaBICHHS alrOpUTMa pEHICHUs C
MIOMOIIBIO OJIOK-CXEMBI pacyeTa mpolecca;

o MaTeMaTHYeCKOe MOJEIMPOBAHUE HECTAIMOHAPHBIX pPEKUMOB IPOLIECCOB B
peakTopax ¢ MeIIaJKoi. MaremaTuyeckas MOCTaHOBKA 3aJadyd Il PEAKIHUH C TMPOU3BOIBHON
CTEXHOMETpUUECKON cxeMor. @opmynnupoBka 3agaur Komm — 3aja4yu ¢ Ha4adbHBIMU YCIOBHSIMU.
PasHOoCTHOE mpencTaBieHHE CHUCTEMBl OOBIKHOBEHHBIX UG (EpEeHINATbHBIX  YpaBHEHUI.
[Moctpoenne WHPOPMALMOHHOM MaTpHUIBl JUIs BbIOOpa anropuTMa pemeHus. [ 'paduueckoe
IpEeCTaBICHUE aITOPUTMA PEIICHUS B BUJIE OJIOK-CXEMBbI pacyera;

o MaTeMaTHUYeCKOe MOJIETUPOBAHUE CTAIMOHAPHBIX PEKUMOB B TPYOUaThIX peaKTopax
C MPSAMOTOYHBIM M IIPOTUBOTOYHBIM JIBH)KEHUEM TEIJIOHOCUTENEH. MaTemaruueckas IOCTaHOBKA
3a/a4M JUIsl PEaKUU ¢ KOHKPETHON cTexuoMeTpuueckoil cxemon. @opmynuposka 3agaun Komm —
3a/1a4M ¢ HauyaJIbHBIMU YCIOBHMSIMM U KPaeBOM 3a7jauu — 3a7jauu C KpaeBbIMU yclIoBUsIMU. PazHoCcTHOE
MPE/ACTABICHHE CUCTEM OOBIKHOBEHHBIX JuddepeHnmnanbuplx  ypaBHeHu. [locTtpoenmue
MH(OPMALIMOHHBIX MATPHI] ISl BbIOOpa alropuTMOB pelieHus. ['paduueckoe mnpeacTaBieHUE
QITOPUTMOB PEICHUS B BUJIE OJIOK-CXEMBI pacyuera;

o MaTEMaTUYECKOE MOJCIMPOBAHUE HECTALIMOHAPHBIX pPEXUMOB IIPOLIECCOB B
TpyOuUaThIX peakTopaX M YHUCJICHHBIE AQITOPUTMbl JUCKPETH3AIMM [UISl PEUICHUS CHCTEM
muddepeHIMaTbHBIX YPaBHEHUN ¢ YaCTHBIMU ITPOU3BOIHBIMU. MaTeMaTHueckas OCTaHOBKA 33aja4H
JUJIS1 PEaKIMU C KOHKPETHOM CTEXHMOMETPUUECKOM cxeMor. @OopMyMpoOBKa HAYaIbHBIX U TPAHUYHBIX
ycnoBuil.  JludepeHunanbHble ypaBHEHHS B YaCTHBIX TMPOM3BOAHBIX - OBJUIMIITUYECKOTO,
napaboIMYEeCcKOro U TUIIEPOOTHMUECKOTO THIIOB. ANTOPUTMBI PELICHUS YPaBHEHUH apaboIMyecKoro
tuna. MaremaTudeckass MOJEIb XUMUYECKOTO IMPEBPALICHUS B M30TEPMUUYECKUX YCIOBUAX IS
HECTAIMOHAPHOTO Mpoliecca B TPyOUaThIX ammaparax ¢ y4eToM MPOAOJIBHOTO NepeMEIIUBaHMs U C
IpPUMEHEHHEM OJJHOIapaMeTpHUUecKo T Py3nOHHON MOIEIH Il ONTUCAHUS THAPOANHAMHYECKON
00CTaHOBKH B PEAKIIMIOHHOM MOTOKE. AJITOPUTMBI PEILICHUS B BUJIE CUCTEM HEIMHEWHBIX YPaBHEHUIH,
a TaKke OOBIKHOBEHHBIX AU(PepeHIInanbHbIX YPaBHEHHM IEPBOTO U BTOPOTO MOPSAKOB;

o MaTEMaTHUYECKOE MOJIEIMPOBAHUE CTALIMOHAPHBIX PEKUMOB IPOLIECCOB HETIPEPHIBHOM
MHOTOKOMIIOHEHTHOM pekTudukamuun u abcopbumu. MaremaTHuecKkoe ONHMCaHuE Mpolecca
MHOTOKOMITOHEHTHON pPEKTU(HKAIMM B TapelibuaToll KoJOHHE. MonaenupoBaHue ¢Ha3oBOro
paBHOBECHS U Tpoliecca Maccolepefauyd Ha TapelkaX B MHOTOKOMIIOHEHTHBIX CHCTeMaxX. Y4eT
TEIUIOBBIX 0aJlaHCOB Ha Tapeskax MpU MOJEIMPOBAHUU Mpoliecca B PeKTU(HUKALNOHHON KOJOHHE.
JIeKOMMO3UIIMOHHBIA alNTOPUTM pacyera Ipolecca peKTU(UKAIMU B KOJOHHOM arrmapare.
MareMaTHuecKo€e OIMCaHHEe Mpoliecca MHOTOKOMIIOHEHTHOM abcopOuuu B HacagoyHON KOJOHHE.
MonenupoBaHue Mpolecca MHOrOKOMIIOHEHTHOM Maccolepeaadu B CEKIMIX HACaJOUHOM KOJIOHHBI.



ANTOPUTM pelIeHus KpPaeBOM 3aJadd JJisi MOJSIMPOBAHMS Iporecca adCopOIMy B HACag0YHON
KOJIOHHE.
3.4. OCHOBBI ONITUMH3AITUN XUMUKO-TEXHOJIOTUUECKHUX MPOIIECCOB:

o pelieHue 3ajad  ONTUMU3ALUMU C TEPMOAMHAMUYECKUMH, TEXHOJOTUYECKUMH,
HKOHOMUYECKUMH, TEXHUKO-DPKOHOMHUYECKUMHU M SKOJOTMUUECKHUMHU KPUTEPUSIMH ONTHUMAIBLHOCTH.
Ontumanelble  pecypcocoeperaronme XTI Bwibop kpuTepueB oONTHMaIbHOCTH (II€TEBBIX
byaknmii). @opMyIHMpoBKa MHOTOKPUTEPHAIIBHON 3a1adu onTtuMu3anui. OCOOEHHOCTH pelIeHUs
ontuMu3alMoHHbIX 3a7a4 XTIl npu HanMYUK HECKOJIBKUX KPUTEPHEB ONTHUMAIBHOCTH, OBPAXKHOM
XapakTepe 1eyieBoi PyHKIMU U HAIMYUK OTpaHndeHuit 1-ro u 2-ro pona;

o QITOPUTMBl OJHOMEPHOW M MHOIOMEPHOM ONTHMH3aLUU. MeToasl CKaHUPOBAaHUA,
JIOKAJIM3allui 3KCTpEeMyMa, 30JI0TOro cedeHuss U yucen PuOoHayn B ciaydae OJHOMEPHOM
onTUMM3aMKU. MeToasl MHOTOMEPHOW ONTHMHU3ALMU HYJIEBOTO, MEPBOrO0 M BTOPOTO IMOPSAKOB.
CUMIUIEKCHBIE, CIIy4yallHble W TPAJAMEHTHBIE METOAbl MHOTOMEpPHOM ONTHMH3aLMHU. MeTon
mrpadHbIX GYHKINH.

3.5. 3akmouenue:

o IIPUMEHEHHUE KOMIBIOTEpHbIX Mozened XTIl mpu nmpoeKTUPOBAHMM XUMUYECKHUX
npou3BojacTB — B CAIIP. 3amaum cucrem aBromaruszupoBanHoro mnpoektupoBanus (CAIIP) u
CTPYKTYpa CHCTEM KOMIIBIOTEPHOTO IpOoeKTupoBaHus. MHpopMalnnoHHOE W MaTeMaTH4YecKoe
obecrieuenne CAIIP. ABTOMaTH3MpPOBAaHHOE MPOEKTHPOBAHHE C MPUMEHEHHWEM KOMITBIOTEPHBIX
moaenen XTII;

o [IPUMEHEHNE KOMIIbIOTEepHBIX Moxened XTIl nmpu ynpaBiaeHUM TEXHOJIOTHYECKUMHU
nponeccamu — B ACYTIIL. Komnsroreproe moaenupoanue XTIl B pexumMe peaibHOTO BPEMEHH.
CucreMbl npsMoro uGpoBoro (KOMMbIOTEPHOIO) YIPAaBICHUS TEXHOJOTUYECKUMH IPOIECCAMH.
OcobenHoctn peanu3anuu KommbloTepHbIX Mozenei XTIl B aBTOMaTH3MPOBAHHBIX CHCTEMax
yrIpaBieHus TexHojgoruueckumu nporeccamu (ACYTID).

4. O0beM y4eOHOM JUCHHIIIMHBI

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eIMHUTIAX qacax
Oo6mas TpyA0eMKOCTh TUCIHHUIJIMHBI IO Y4eOHOMY IJIaHy 3,0 108
KonrakTHas pa6ora (KP): 1,33 48
Jlexumm (Jlek) 0,89 32
JlaGopatopusbie pabots (JI1ab) 0,44 16
[Tpaktuueckue 3ausatus (I13) - -
CamocrosiTesabHas padora (CP): 1,67 60
PacuetHo-rpaduueckne paboTs - -
Jlpyrue BUIbI CAMOCTOSITENIEHOW PabOTHI 1,67 60
Bua KoHTpOJIA: 3a4eT ¢ OLeHKOM - -




0O0beM

Buabl yueOHol padoThI B 3agerneix | B actpoHOoMm.
eIMHUIaxX qacax
O01mast TpyA0eMKOCTh JUCHUIIMHBI 110 y4e0HOMY IJIAHY 3,0 81
KonrakTHas pa6ora (KP): 1,33 36
Jlexmmn (Jlek) 0,89 24
JlaGopatopubie pabots (JI1ab) 0,44 12

IMpaxtuueckue 3anstus (I13) - -

CamocrositesabHas padora (CP): 1,67 45

PacuetHo-rpaduueckne paboTs - -

Jlpyrue BUIbI CAMOCTOSITENIEHOW PabOTHI 1,67 45

Bua KoHTpOJIA: 3a4eT ¢ OLeHKOM - -




AHHOTANUA Y4eOHOH MPOrpaMMbl U CIIUTIIMHbI
«JlaGopaTopHble padoThl N0 PU3NYECKOH XHMUH MOJIMMEPHBIX MaTepuaioB» (51.B.16)

1. Heab AMCHUIIMHBI — O3HAKOMHUTH U PACKPHITh BO3MOXKHOCTH OCHOBHBIX 0a30BBIX
HKCMIEPUMEHTAIBLHBIX METOJIOB (DM3MUECKON XUMHH, HAYYUTh CTY/JICHTA BUICTh O0JIACTH U MPEACIIbI
MPUMEHEHHUS 3TUX METOJIOB UCCIIEOBAHUS, YETKO MOHUMATh UX MPUHIUITHATBHBIE BO3SMOKHOCTH U
OTpaHUYEHUS IPU PEIICHUN KOHKPETHBIX SKCIIEPUMEHTAIbHBIX 3a7au.

2. B pe3yJbTare n3yueHHus JMCUMIJIMHBI CTYEHT J0JI/KEeH:

O6manate cnenyromumu npogeccuonanrvuvimu (I11K) komnereHusIMH:

- TOTOBHOCTHIO MPOBOJAUTH CTaHAAPTHBIE U CepTU(UKAIMOHHBIE HCIBITAHUS MaTEpHUasoB,
u3nenuii u Texnojoruueckux mporeccon (IMIK-17);

- TOTOBHOCTBIO HWCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DU3MYECKHX TEOPHM JUIsl PeIleHUs
BO3HUKAIOIMNX (DU3MYECKHUX 3313y, CaMOCTOSTEIIBHOTO MPUOOPETeHUsS (PU3NYECKUX 3HAHUHU, IS
MOHWMAHUS MPUHIMIIOB Pa0OTHl MPUOOPOB M YCTPOHCTB, B TOM YHCJE BBIXOISANINX 32 IMPEACIbI
KOMITIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19).

3uamy:

- IPUHIUIBI PA0OTHI ¥ CXEMBbI UCIOJIB3YEMBIX U3MEPUTEIbHBIX YCTAHOBOK;

- BO3MOXXHOCTHM METOJOB CHEKTPOXUMHH Ui TPOBEIACHHS KaueCTBEHHOIO U
KOJIMYECTBEHHOTO aHAJIM3a XMMHYECKUX CHCTEM, OINpEACNCHUS TEPMOIUHAMHYECKHX CBOWCTB
XUMHUYECKHX BEIIECTB;

- KOHAYKTOMETPUYECKUA U TMOTCHIHOMETPUYCCKUI METOJBI  HaXOXICHUS
TEPMOJMHAMHYECKHUX XapaKTEPUCTHK AJIEKTPOIUTOB (aKTUBHOCTEH U KOI(D(PHUIIMEHTOB aKTUBHOCTH,
KOHCTaHTBI AUCCOIMALINH, TEPMOAMHAMUUYECKUX XapaKTEPUCTUK PEaKIUN);

- (M3UKO-XUMHUYECKUE METOJbl UCCIeI0OBaHUs U aHanu3a (a30BbIX PAaBHOBECHH B OJHO- U
MHOTOKOMITIOHEHTHBIX CHCTEMaX, MyTH MOCTPOECHUSI (Pa30BBIX IHArpaMM COCTOSHUS;

- DJKCIIEPUMEHTAJIbHbIE METOJbl W3Y4YeHHsS] KHHETHKHM XHUMHUYECKHX peakiuii, CrocoObl
orpezieNieHus] KOHCTaHT CKOPOCTEH U MOpsiIKa XUMHUYECKUX PEeaKIIHii;

- KQJIOPUMETPUIECKHIE METOIBI OTPEACIICHUS TEIUIOEMKOCTH, TEIIOBBIX A(h(PEKTOB U IPYyTrux
TEPMOXUMHYECKHX CBOMCTB N3y4aeMbIX OOBEKTOB.

Ymemns:

- TPUMEHATH TEOPETHUYECKHME 3HAHWS U OKCICPUMEHTAIBHBIE METOAbl HCCICIOBAHUS
(GU3UYECKON XUMHH MPH PEIICHUH MPOoGeCcCHOHANBHBIX 33/1a4;

- chopmymupoBath TpoOiIeMy W OOOCHOBaTh BBHIOOP OSKCHEPHUMEHTAIHHOTO METOJa
MCCJIEIOBAHMS], TIOCTABUTDH LIETU U 33/1a4l U HAMETUTH IYTH UX JOCTUKECHHUS;

- TIPOBECTH MAaTEMaTUUYECKyl0 OOpabOTKy OKCIIEpUMEHTAIBHBIX JaHHBIX Ha 0Oa3ze
TEOPETUYECKHUX 3HAHUN 1O (PU3NIECKON XUMUH;

- IPEJICTABIIATH JIaHHBIEC JJA0OPATOPHOTO UCCIIeOBaHMs B rpaduueckoit Gopme u Ha OCHOBE
MOJTyYEHHBIX 3aBUCUMOCTEH OMpPENesITh COOTBETCTBYIOIINE TEPMOINHAMUYECKIE U KUHETHUECKUE
XapaKTePUCTUKU XUMHUYECKON CUCTEMBI 1 XHMHUYECKOTO TIPOIIECcCca;

- MPOBOJUTH aHANIU3 U KPUTHUUECKHU OLEHUBATh MOJTYYCHHbIE SKCIIEPUMEHTAIbHbIC TaHHBIE,
000011aTh U 1e7aTh 000CHOBAHHBIE BHIBOIBI HA 06a3€ MPOBEIEHHBIX OIBITOB.

Braoemp:

- KOMIUJIEKCOM COBPEMEHHBIX JKCHEPUMEHTAIbHBIX METOJIOB (PU3NYECKOW XUMHUU IS
pElIeHNs] KOHKPETHBIX MCCIEI0BATEIbCKUX 3a/1aY;

- DKCIEPUMEHTAIBHBIMU METOJIAMHU UCCIICIOBAHHS COCTOSIHHSI XUMUYECKOTO PaBHOBECHUS U
KMHETUKH XUMHYECKOT0 TIPOIIECcCa;



- mpueMaMu OOpaOOTKHU IMOJIyYEHHBIX OIBITHBIX JAHHBIX JJISl BBISABICHUS U yCTAHOBIICHUS
B3aMMOCBS3€H MEXIy TEPMOAMHAMUYECKUMH CBOMCTBaMU U (PU3MUECKUMH NTapaMeTpaMH IpoIiecca;

- 3HaHUSMHU OCHOBHBIX 3aKOHOB (PM3MUECKOM XMMHUU JAJISI COAEPIKATENbHON MHTEPIPETALUU
MOJIYYCHHBIX 3KCIICPUMCHTAJIbHBIX PE3YJILTATOB.

3. KpaTkoe conepskaHue JUCHUILINHBI:

[Ipumenenne MeTolOB  (PU3UKO-XMMHUYECKOTO  MCCIEAOBAaHUS  JUIsl  OIpeAeTeHHs
TEPMOJMHAMHYECKUX U KHHETHUYECKUX XapaKTePUCTUK XUMUYECKUX CUCTEM.

CnekTpoxuMu4ecKue MeTOAbl HccaenoBaHusA. KayecTBEHHbIM aHalW3 BEIIECTBA
(ompeneneHne MEXbSAEPHBIX PACCTOSIHUM, MOMEHTOB HHEpIUH Mojekyn). OmnpeaeneHue
KOJIMYECCTBCHHBIX XapaKTCPUCTHUK (CTGHGHI/I Jucconuanmnu )41 KOHCTAaHTHI Jucconuanmuu
AJIIEKTPOJUTOB, TEIIOEMKOCTH BEILIECTBA).

DJIeKTPOXMMHUYECKHe MeToabl ucciaenopanusa. Konaykromerpusi. OrnpeneneHue
KOHCTAaHThlI AuUCCOHUalinn cna60ro 9JICKTPOJIMNTA, CTCIICHU JUCCOIHUALIUU, BHGKTpHHGCKOﬁ
OPOBOAMMOCTH  HpH  OECKOHEYHOM  pa30aBiIeHMM  KOHAYKTOMETPUYECKHMM  METOJIOM.
IMorenuuomerpus. OmnpeseseHUe TEPMOIUHAMUUCCKIX XapPAKTEPUCTHK XUMUYECKOW peakuuu (

ArHO, ArGO,ArSO), Temneparypaoro kodgpduuuenra DJC (dEO/dT ), craamaptHoit DJC (E°),

W3y4YeHUE BIUSHUS T00aBOK Ha IOTCHIIMAI JIEKTPO/IA.

®a30B0e paBHOBecHE B OJJHOKOMIIOHEHTHBIX cucTeMaX. @U3HKO-XUMHYECKH aHAJIU3.
N3ydeHune 3aBUCMMOCTH CBOWMCTB CHUCTEMbI OT €€ cocTtaBa. KpuBbie oxnaxaeHusa. OnpeneneHue
cocTaBa IBTEKTHYECKOH cMecu. [locTpoeHme amarpaMM KHUIIGHHS M AWarpaMM IUIaBKOCTH IS
OuHapHBIX cucteM. OTpaHUYeHHas PAaCTBOPUMOCTD B TPEXKOMITOHEHTHBIX CUCTEMAX.

Xumunueckoe paBHoBecue. OripeelieHMe KOHCTAHThl XHMMHUYECKOTO PAaBHOBECUS W
TEIUIOBOTO 3P deKTa XMMUIECKON peaklluy Ha IPUMEPE PEAKIIUi pa3IoKeHHUS.

Tepmoxumusi. Kanopumerpus. Onpenenenue TEILI0EMKOCTH BCIIECTB
KAJIOPUMETPUUECKUM METOJIOM.

4. O0beM y4eOHOH JUCIHIIMHBI

O6bem
Buabi yueOHoii padoThI B 3aueTHEIX B akazem.
eAMHHIIAX gacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonraktHas pa6ora (KP): 1,78 64
Jlexumn (Jlek) - -
JlaGopaTtopHsie padoTs (J1ad) 1,78 64
[Mpaktuueckue 3ansatus (I13) - -
CamocrositesbHas padora (CP): 2,22 80
Bua konTpoJs: 3auer - -
B ToM umciie mo cemecTpam:
4 cemecTp
O0mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 2,0 72
KonTaktHas padora (KP): 0,89 32
Jlexmn (Jlek) - -
JlaGopaTtopHsie padoTs (J1ad) 0,89 32
[Tpaktuueckue 3ausatus (I113) - -




IIpooonsicenue madbauyvi

CamocrositesbHas padora (CP): 1,11 40
Bua koHTpoJa: 3auer - -

5 cemecTp
OO6masi TpyA0eMKOCTh TUCIHILJIMHBI B ceMecTpe 2,0 712
KonTaktHas padora (KP): 0,89 32
Jlexuuu (Jlek) - -
JlaGopatopusbie padots (JI1ab) 0,89 32
[Tpaktuueckue 3ausatus (113) - -
CamocrosiTesabHas padora (CP): 1,11 40
Bua koHTpoJA: 3auer - -

O0bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponowm.
eAMHHIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 4,0 108
KonrakThas pa6ora (KP): 1,78 48
Jlexuuu (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) 1,78 48
[Tpaktuueckue 3ausatus (113) - -
CamocrositesabHas padora (CP): 2,22 60
Bua koHTpoJ: 3auer - -
B ToM umciie mo cemecTpam:

4 cemecTp
O01as Tpya10eMKOCTh IMCHUILIMHBI B cEMecTpe 2,0 54
KonraktHas pa6ora (KP): 0,89 24
Jlexuuu (Jlek) - -
JlaGopatopubie pabots (JI1ab) 0,89 24
[Tpaktuueckue 3ausatus (113) - -
CamocrositensHas padora (CP): 1,11 30
Bug xoHTpoOns: 3aueT - -

5 cemecTp
O0mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 2,0 54
KonraktHas pa6ora (KP): 0,89 24
Jlexumn (Jlek) - -
Jlaboparopusie paboTs (J1ab) 0,89 24
[Mpaktuueckue 3ansatus (I13) - -
CamocrositesbHas padora (CP): 1,11 30

Bua konTpoJs: 3auer




AHHOTANUA Y4eOHOH MPOrpaMMbl U CIIUTIIMHbI
«JIabopaTopHbie padoTsl 10 oprannyeckoi xumum» (b1.B.17)

1. Heap AUCHMIIMHBI — MPUOOPETEHUE CTYACHTAMH OCHOBHBIX CHHTE3a OpPraHUYECKHUX
BEIIIECTB.

2. B pe3yabTaTte H3y4YeHUs TUCHMIJIMHBI CTYEHT A0JIKeH:

Obnadams cnenyronumu npodeccuoHanbHbiME KomneTeHIusMu (11K):

- CIIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJIUTH (U3UYECKHUE U XUMUYECKUE IKCIEPUMEHTHI,
IPOBOAUTH O00OpabOTKY HUX pe3yabTaTOB U OLEHUBATh IOTPEUIHOCTH, BBIIBUTaTh THUIIOTE3bI
yYCTaHaBIMBATh TIPAHULIBI MX TMPUMEHEHHs, MPUMEHSATH METOJIbl MAaTeMaTU4YeCKOro aHalu3a Hu
MO/JICITUPOBAHHUS, TEOPETUUCCKOTO M IKCIIepUMeHTaIbHOTO rccienoanus (I1K-16);

- TOTOBHOCTBIO MCIIONIb30BAaTh 3HAHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB, COCIUHEHUU M
MaTepualioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccnonanbHoi aestenbroctu (I1K-18);

- TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHUYECKYI0O HH(OPMAIUIO, OTEYECTBEHHBINH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3namo:

- TEXHUKY 0€3011acCHOCTH B J1a00OpaTOpUU OPraHUYECKON XUMUU;

- IPUHIUIBI OE30MACHOTO OOpaIIeHHS C OpraHUYECKUMH COeTUHEHUSAMU;

- METOIbI ¥ BUJIbI XpOMaTorpaduu IJs ONpeaeTIeHUs COCTaBa peakIMOHHON CMECH;

- TEOPETHUECKUE OCHOBBI CIIOCOOOB BBIJICIICHUS, OUYHCTKH M HICHTU(DUKALMU OPTraHUIECKUX
BEIIIECTB;

- SKCIIEPUMEHTAJIbHBIE METOJbl NMPOBEJACHUS OPTaHUYECKHX pPEaKLuil, MPOTEKAIOMIUX I10
Pa3IUYHBIM MEXaHU3MaM;

- OCHOBHBIE O0O0IIME METOAMKM B3aWMHOHI TpaHcpOpMalMK KIJIACCOB OpPraHMYEeCKHX
COCTUHEHUN.

Ymems:

- TOPUMEHATH TEOPETUYECKHME 3HAHHUS U SKCIEPUMEHTAJIbHBIE METOAbl MCCIeI0BaHUS
OpPraHUYeCcKOi XMMHHU NIPU PELICHNH MPO(eCcCHOHANBHBIX 33/1a4;

- chopMynupoBaTh TpodIeMy U 0OOCHOBATH BHIOOP TPUOOPOB M IKCIEPUMEHTAIBHBIX
METO/I0B MCCIIeIOBaHMS, TIOCTABUTD LEJIU U 3a/1a4X U HAMETHUTb ITyTH UX JTOCTUKCHHUS;

- CHHTE3MPOBATh COSAMHEHUS 10 MPETI0KEHHON METOAMKE;

- TIPOBECTH BBIIEJICHUE U OYHCTKY CHHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUYECKHX
3HAHUU 10 OPTAHUYECKOU XUMUH;

-BBIOMPATH PallMOHAIBHBIN CIIOCO0 BBIIEICHHS U OUUCTKH OPraHUYeCKOr0 COeTUHEHUS;

- NPEICTaBIATh JJaHHbIE JAOOPATOPHOIO HCCIENOBAHMS B BHUJE I'PAaMOTHO O(OPMIIEHHBIX
METO/MK;

- IPOBOJIUTH AHAIM3 U KPUTUYECKH OIICHHWBATh MOJIyYE€HHBIC SKCIIEPUMEHTAILHBIC J1aHHBIE,
000011aTh 1 enaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB;

- BBIOpaTh croco0 MAeHTH(PHUKAIIMNA OPTaHUYECKOTO COCTUHEHHUS.

Braoemy:

- KOMIUIEKCOM COBPEMEHHBIX AKCIEPUMEHTAJIbHBIX METOJIOB OpPraHMYEeCKOW XUMHUHU IUIs
pelIeHNs KOHKPETHBIX HCCIe0BaTENbCKUX 3a/1a4;

- OKCTIEPUMEHTAILHBIMU METO/IaMU ITPOBEJICHUSI OPTaHUYECKUX CUHTE30B.

- OCHOBHBIMH METOJIaMH UJCHTU()UKALUN OPTaHMYECKUX COCIMHEHUIN

- mpreMamM# 00pabOTKH U BBIJICIICHUS] CHHTE3UPOBAHHBIX BEIIECTB;

- 3HaHUSMH OCHOBHBIX 3aKOHOB OpIraHMYECKOH XHMHUU ISl  COJEpKATeIbHON
UHTEPIPETALNU TOTYYEHHBIX SKCIIEPUMEHTABHBIX PE3yIbTATOB.



3. KpaTkoe cofep:kanue I CHHILTHHBI

Bbe3zonacHble mpueMsbl U IpaBuiIa paboTHI B 1aOOPATOPUN OPTaHUYECKON XMMUU.

OO6ume meroabl paboTel B nabopaTopuu opranudeckoil xumuu. ITocyna, Hambonee yacto
npuMeHsiemas B saboparopuu. HarpeBanme. Oxnaxnenue. IlepememmBanue. MeTosl
UJICHTUPUKAIIMM U OYUCTKM OpPraHWYEeCKHX BellecTB. VIeHTH(UKanus OpraHMYecKUX BELIECTB
MOCPEJICTBOM pa3IMUHbIX BUI0B Xpomatorpaduu (TCX, xpomarorpadus Ha Oymare, HOHOOOMEHHast
xpomarorpadusi, BOXXX), Temneparypsl minaBiaeHus U peppakromeTpund. MeToasl CrieKTpalbHON
UJACHTU(PHUKAIIMA OPIraHUYECKUX COEINHEHUH.

Ilenu u 3ama4m SKCIIEPUMEHTa B OPraHUYECKOM CHHTE3€. TeopeTu4ecKre OCHOBBI ITpoLecca.
Bri6op ycnoBuii peakuuu. Pacuer cuntesa. O0mue npaBuiia MOATOTOBKY U MPOBEACHHS CUHTE3a.
Texuuka 6e3onacuoctu. [Ipubop ans nposenenus cunresa. [Ipoeaenue onbita. KoHTpos 3a x010M
peakuuu. Belnenenue, ouncTka M aHauu3 NpoAykra. CHHTE3bl BELIECTB Pa3IMYHBIX KJIACCOB
OpraHMYECKUX coeqUHEHU. [IpoBeneHe SKCIepUMEHTAIBHBIX METOJOB UCCIIEI0BAHUS PEAKIIHIA.

[IpoBenenue peakiuii, MPOTEKAOUIUX IO MEXAHU3MaM:

- HyKJICO(DMIILHOTO 3aMEILEeHHs — CHHTE3 TallOr€HaJIKaHOB,;

- HYKJ1€0(WIBHOTO IPUCOEANHEHUS — CUHTE3 CJIOKHBIX A3(PHPOB KApOOHOBBIX KUCIIOT, AaMHUI0B
KapOOHOBBIX KHCIIOT, a30TCOAEPKALINX AJIbJIETUAOB U KETOHOB;

- DJJEKTPOQHUIBHOTO 3aMEIICHHs B AapOMaTHUYECKOM psAAy — pEeakUud HUTPOBAHUS,
OpoMupoBaHus, CyIb(OUPOBAHMS;

- peakuuii AMa30THUPOBAHUS U A30COUETAHMS;

- peakiuii okucieHus (cUHTe3 areToHa, 1,4-0eH30XWMHOHA, OEH30MHOW KHUCIIOTBI) H
BOCCTAHOBJICHHS.

4. O0beM y4eOHOH JUCHHIIMHBI

O6bem
Buanbi yueOHoii padoThI B 3aueTHBIX B akagem.
eMHHIIAX gacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonraktHas pa6ora (KP): 2,22 80
Jlexuun (Jlek) - -
JlaGopaTtopHsie padoTs (J1ad) 2,22 80
[Mpaktuueckue 3ansatus (I13) - -
CamocrositesbHas padora (CP): 1,78 64
Bua koHTpOJIA: 3aUeT ¢ OLEeHKO - -
Ob6beMm
Buabl yueOHoii padoThI B 3agernbix | B actponom.
€IMHUIIAX gacax
OO0mas Tpy10eMKOCTh JUCHUIIJIUHBI 10 Y4eOHOMY IUIAHY 4,0 108
Konrakthas pa6ora (KP): 2,22 60
Jlexmum (JIek) - -
JlaGopatopusbie padotsl (JIab) 2,22 60
[Ipaktuueckue 3austus (113) - -




IIpooonsicenue madbauyvi

CamocrositesbHas padora (CP): 1,78 48

Bua KOHTpPOJIA: 3a4eT ¢ OLeHKOMI - -




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«JIeKTHBHbIE TUCHUILUINHBI N0 (pu3nvecKoii KyabType u ciopty» (b1.B.18)

1. leap AucHUNIMHBI:

- OBIIQJICHWEC CHCTEMON TMPAKTUYECKMX YMEHUH W HAaBBIKOB, 00ECIEYHBAIOIINX
COBEPIIICHCTBOBAHUE TICUXO(DU3HUECKUX CIIOCOOHOCTEH;

- pa3BUTHE CIOCOOHOCTEH HCIOJB30BaTh pa3HOOOpa3HbIe (POPMBI (PU3HUECKOU KYIbTYPHI,
CIOpTa U TypU3Ma JJIsi COXPAHEHUS M YKPEIIEHUSI CBOETO 3/I0POBbS U 310POBbsI CBOMX OJIM3KUX B
MOBCETHEBHOM KU3HH U MTPOPECCUOHATBHON JIEATETHHOCTH;

- (¢dopMUpOBaHHE MOTUBAIMOHHO-IICHHOCTHOTO OTHOIIEHUS K (DU3UUECKON KYIbTYpe,
(bU3UYECKOMY COBEPIIICHCTBOBAHUIO U CAMOBOCIIUTAHUIO, YCTAHOBKA Ha 3J0POBHIN 00pa3 KU3HH,

- 00y4YeHHE TEXHHYECKUM U TAKTUIECKUM MpHUEMaM OJTHOTO U3 BHJIOB CIIOPTA.

2. B pesyabTare H3y4eHHs JMCHHMILIMHBI 00y4YaloLIuiics MO mMporpamMme 0aKajgaBpuarTa
JMOJIAKEH:

Obnadams cnenyronumu o0mekyasTypabiMU (OK) KoMneTeHIusIMu:

- CIIOCOOHOCTH K CaMOOpraHu3aIiy U camoodpasoBanuio (OK-7);

- CIOCOOHOCTH UCTOIB30BaTh METOJIBI M CPECTBA (PU3HUECKOM KYNbTYpHI Ui 00ecrieueHus
MIOJTHOIICHHOM COIMAaIbHOM 1 mpodeccronanbHoi aeatensaoctu (OK-8).

3namu:

- Hay4HO-TIPAKTUYECKUE OCHOBBI (PU3UUECKON KYIBTYPHI U CIIOPTA;

- COLIMATBbHO-OMOJIOTHYECKUE OCHOBBI (DU3UYECKOM KYIBTYpPhI U CIIOPTA;

- BIIUSIHUE O3J0POBHUTEIBHBIX CHCTEM (DU3MYECKOrO BOCIIMTAHUS HA YKPEIUICHUE 370POBbS,
npoPUIAKTUKY TPOPECCHOHATBHBIX 3a00JICBAaHUI M BPEIHBIX MPUBHIYCK;

- CIIOCOOBI KOHTPOJIS U OLIEHKU (PU3UYECKOTO Pa3BUTHS U (PU3HUECKOM MOArOTOBIEHHOCTH;

- MpaBWja U CHOCOOBI MJIAHUPOBAHUS HWHAMBUAYAIbHBIX 3aHSITUH pa3IMYHON 1eIeBOU
HAIPaBJIEHHOCTH;

- cnoptuBHbIe Tpaguuun MXTU-PXTY um. [I.U. Menaeneena.

Ymemns:

- BBIMIOJIHATh WHAWBUAYAIBHO TOM00paHHBIE KOMIUIEKCHl TO (PU3MYECKON KyIbType W
Pa3TUYHBIM BUAAM CIIOPTA;

- OCYIIECTBIISATh CAMOKOHTPOJb 32 COCTOSHUEM CBOETO OpraHu3Ma M COOI0JaTh MpaBuia
TUTUEHbI U TEXHUKH 0€3011acHOCTH;

- OCYILECTBJISATh TBOPYECKOE COTPYJHHUYECTBO B KOJJICKTUBHBIX (opmax 3aHSATHI
(U3UYECKON KYyIbTYPOU U CIIOPTOM;

- BBIMIOJIHATH ITPUEMBI 3AIIUTHI 1 CaMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

Braoems:

- CpencTBaMM M METOJaMH YKPEIUICHUS WHAMBHAYAIBHOTO 370pPOBBS, (PU3UIECKOTO
CaMOCOBEPILICHCTBOBAHMS;

- JIOJDKHBIM YPOBHEM (PU3WYECKOW MOJTOTOBIEHHOCTH, HEOOXOIUMBIM JIJISi KAYECTBEHHOTO
YCBOEHHUS MPOGEeCCHOHATBHBIX YMEHUN U HaBBIKOB B Mpoliecce 00y4eHHs B By3e, JUIsl 00ecreueHUs
MOJTHOIIGHHON COIMaIbHOM M TPO(ECCHOHATIBHON JEATEeTLHOCTH TOCJIe OKOHYaHUS Y4eOHOTO
3aBeJICHUS;

- TEXHUYECKUMHU U TAKTUYECKHUMH HaBBIKAMU B OJTHOM M3 BUJOB CIIOPTA.



3. KpaTtkoe coaep:xanue TUCHMILIHHBI

Kypc mucuunnuasl «JeKTHBHbIC TUCHHUILVIMHBI M0 (PU3MYECKON KyJbType H CIOPTY»
peanu3yeTcsi uepe3 BapHaTHUBHBIM KOMIOHEHT (3JIEKTUBHBIA MOAY/Ib) 328 yacoB (BHJ CIOpTa IO
BBIOOPY CTYyZIEHTA), B 3a4ETHBIC €IMHUIIBI HE IEPEBOAUTCS, SIBISAETCS 0053aTEIbHBIM [T UCTIOTHEHHUS
IPH OUHOU hopme 0OyHeHUs.

[Iporpamma paccunTaHa Ha HM3Y4EHHE AUCHUIUIMHBI «JJIEKTHBHBbIC IMCUMILIMHBI 110
(usnyeckoii KyabType M CHOPTY» B TEUYEHUE IIECTH CEMECTPOB W MPEANOJAraeT, 4YTO
oOyJaroluecss UMEIOT TEOPETHUECKYIO MMOATOTOBKY B 00JIaCTH JUCHUILINHBI «Pu3nueckas KyJIbTypa
U CIIOPT», 3aKaHYMBAETCA 3a4€TOM B KOHIE KaX0ro ceMecTtpa. KOHTpoIb ycrieBaeMOCTH CTYIEHTOB
BEJIETCS 110 IIPUHATON B YHUBEPCUTETE PEUTUHIOBON CUCTEME.

IIpakTHYecKkue 3aHATHS.

[IpakTuyeckuii pa3fen MporpaMMbl peanu3yercs Ha y4eOHO-TPEHHUPOBOYHBIX 3aHITHUAX B
y4eOHBIX Tpymmnax no oomel GU3n4IecKoil MoAroTOBKE UK 10 BHIOPAaHHOMY BHUJLY CIIOpTA.

[IpakTrueckue 3aHATHS TOMOTAIOT TMPUOOPECTH OMBIT TBOPYECKOM MPAKTHUECKOU
JESTEIbHOCTH, Pa3BUBAIOT CAMOCTOSITEILHOCTh B (PU3UYECKOM KYJIbType U CIOpTE B LEJAX
JOCTHXKEHUS (PU3NYECKOTO COBEPUICHCTBA, MOBBIIIAIOT YPOBEHb (PYHKIIMOHAIBHBIX U ABUTATEIbHBIX
CIIOCOOHOCTEH, HallpaBIeHHO (GOPMUPYIOT KayecTBa U CBOICTBA TUYHOCTH.

[IpakTryeckuii pas3zien BKIIOYaeT B ceOs MOApa3essl: mo oOmuel Gu3ndeckoil moAroToBKe
(O®@II) u cienmanpHOU (hH3HUECKOl moaroToBKE MO Buaam croprta (CDIT).

Y4eOHO-TPEHUPOBOYHBIC 3aHATHSI Oa3UPYIOTCS HA IIUPOKOM HCTIOIb30BAHUHN TEOPETUYECKUX
3HaHUHU U METOAMYECKUX YMEHUI, Ha IPUMEHEHUH Pa3HO0Opa3HbIX CPEICTB (PU3NUECKON KYJIbTYpHI
U CIIOpPTa, CIOPTUBHOM U MTPOPECCHOHATHHO-TIPUKIATHON PU3NIECKON TTOATOTOBKE.

VYnensercs BHUMaHUE BOINpPOCaM IPOBEACHUS COPEBHOBAaHWN (MpaBWJia COPEBHOBAHMM,
CHCTEMa PO3BITPHIIEH, onpeieIeHue To0eIuTeNeH, 000pyI0BaHNE U HHBEHTAPH ).

Kpurtepuem ycrnemHocT OCBOEHHUS y4yeOHOro MarepHuaia SBISETCS HSKCIEpPTHAsl OLEHKa
IpenoaaBaTensi, YUYUTHIBAIOUIAs pecylapHOCMb noceujenus 0043amenbHblX YYeOHbIX 3aHAMUL,
BBITIOJIHEHUE YCTAHOBJICHHBIX Ha JAaHHBIM CEeMECTP KOHTPOJBHBIX HOPMATHBOB (TECTOB) OOIIEH
($u3nUeCcKoil M CHOPTUBHO-TEXHUYECKOH MOATOTOBKHU JUISL OTAEIBHBIX IPYIII PA3TUYHON CIIOPTUBHON

HATPaBIEHHOCTH.
4. O0beM y4eOHOH TUCHHUIINHBI (BADHUATUBHBIN KOMIIOHEHT)
O6bem
Buabl yueOHoii padoThI B 3aueTHEIX B akazem.
eAMHUIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 9,1 328
KonTaktHas padora (KP): 9,1 328
Jlexumn (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 9,1 328
CamocrositesbHas padora (CP): - -
Bua koHTpoJ: 3auer - -
B ToM umciie mo cemecTpam:
1 cemecTp
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 0,89 32
KonTaktHas padora (KP): 0,89 32




IIpooonsicenue mabauyvi

Jlexuuu (Jlek) - -

JlaGopatopusbie pabots (JI1ab) - -

[Tpaktuueckue 3ausatus (113) 0,89 32

CamocrositesibHas padora (CP): - -

Bua koHTpoJa: 3auer - -

2 cemecTp

OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 1,83 66

KonraktHas pa6ora (KP): 1,83 66

Jlexuuu (Jlek) - -

JlaGopatopusbie pabots (J1ab) - -

[Mpaktuueckue 3ansatus (I13) 1,83 66

CamocrosTenbHas padora (CP): - -

Bua konTpoJs: 3auer - -

3 cemecTp

OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 1,83 66

KonTaktHas padora (KP): 1,83 66

Jlexunu (Jlek) - -

JlaGopatopHsbie pabotsl (JI1ab) - -

[Tpaktuueckue 3ausatus (113) 1,83 66

CamocrosTenbHas padora (CP): - -

Bua koHTpoJA: 3auer - -

4 cemecTp

OO6masi TpyA0eMKOCTh JUCIHUILJIMHBI B ceMecTpe 1,83 66

KonrakTHas pa6ora (KP): 1,83 66

Jlexuuu (Jlek) - -

JlaGopatopusbie padots (JI1ab) - -

[Mpaktuueckue 3ansatus (I13) 1,83 66

CamocrositesbHas padora (CP): - -

Bua konTpoJs: 3auer - -

S cemecTp

OO0mas TpyA10eMKOCThH TUCHUIJIMHBI B CEMeCTpe 1,83 66

KonTaktHas padora (KP): 1,83 66

Jlexumn (Jlek) - -

JlaGopatopHsbie pabotsl (JI1ab) - -

[Mpaktuueckue 3ansatus (I13) 1,83 66

CamocrosTenbHas padora (CP): - -

Bua konTpoJs: 3auer - -

6 cemecTp

O0uas Tpya10eMKOCTh IMCHUILIMHBI B cEMecTpe 0,89 32

KonTaktHas padora (KP): 0,89 32

Jlexuuu (Jlek) - -

JlaGopatopusbie pabotsl (JIab) - -

[Tpaktuueckue 3ausatus (113) 0,89 32




IIpooonsicenue madbauyvi

CamocrositesbHas padora (CP):

Bua koHTpoJa: 3auer

O6bem
Buanbi yueOHoii padoThI B 3auernbix | B actponom.
eAMHHIIAX gacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 9,1
KonraktHas padora (KP): 9,1
Jlexmn (Jlek) -
JlaGopaTtopHbie padoTs (J1ad) -
[Mpaktuueckue 3ansatus (I13) 9,1
CamocrositesbHas padora (CP): -
Bua xonTpoJs: 3auer -
B ToM umciie mo cemecTpam:

1 cemecTp
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 0,89 24
KonTaktHas padora (KP): 0,89 24
Jlexmn (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,89 24
CamocrositesbHas padora (CP): - -
Bua koHTpoJ: 3auer - -

2 cemecTp
OO6masi TpyA0eMKOCTh TUCIHILJIMHBI B ceMecTpe 1,83 495
KonraktHas pa6ora (KP): 1,83 49,5
Jlexuuu (Jlek) - -
JlaGopatopubie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 1,83 49,5
CamocrositesbHas paoora (CP): - -
Bua konTpoJs: 3auer - -

3 cemecTp
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 1,83 49,5
KonraktHas pa6ora (KP): 1,83 49,5
Jlexumn (Jlek) - -
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 1,83 49,5
CamocrositesbHas padora (CP): - -
Bua konTpoJs: 3auer - -

4 cemecTp
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI B ceMecTpe 1,83 49,5
KonTaktHas padora (KP): 1,83 49,5

Jlexuuu (Jlek)




IIpooonsicenue madbauyvi

JlaGopatopusbie pabots (JI1ab)

[Mpaktuueckue 3ansatus (I13) 1,83 49,5
CamocrositenbHas paoora (CP): - -
Bua xonTpoJs: 3auer - -
5 cemecTp
OO0mas Tpy10eMKOCTh JUCIHUIJIMHBI B ceMecTpe 1,83 49,5
KonTaktHas padora (KP): 1,83 49,5
Jlexmn (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 1,83 49,5
CamocrositesbHas padora (CP): - -
Bua koHTpoJs: 3auer - -
6 cemecTp
OO6masi TpyA0eMKOCTh JUCIHILJIMHBI B ceMecTpe 0,89 24
KonTaktHas padora (KP): 0,89 24
Jlexuuu (Jlek) - -
JlaGopatopusbie padots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,89 24




JAucuunImHbl BApMATUBHON YacTH (IMCHUIIMHBI 110 BLIOOPY)

AHHOTaUUs padoyeil NPOrpaMmMbl JTUCUUIIIIMHBI
«OCHOBBI MEHEIKMEHTA U MAPKETHHIa B TEXHOJIOTHMH U NepepadoTKe MOJIMMEPOB»
(51.B.1B.01.01)

1. Ileab AMCHUNIMHBI — TIOJIyUEHHE CHCTEMbl 3HAHMM O 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHMS TPEINPHUATHA B CHUCTEME HAI[MOHATBHOW AKOHOMHUKH, NPEICTABICHUN B
o0nacTu MEHEeIKMEHTa U MApPKETUHTA, BKIOYas METOJIOJIOTMYECKHUE OCHOBBI M 3aKOHOMEPHOCTH,
(GYHKIIUM, METOABI, OPTaHU3AIMOHHBIC CTPYKTYPHI, OPTraHU3alHI0 TPOIECCOB, TEXHUKY U
TEXHOJIOTUI0 MEHEP)KMEHTAa U MAPKETUHTA B YCIOBUSX PHIHOYHOW 3KOHOMHKH; 3aJI0)KCHHE OCHOB
poQeCCHOHAIBHON JEATENHHOCTH O0aKaIaBpOB.

[IporpaMMa paccuMTaHa Ha WH3y4yeHHE Kypca B TedeHHe onHoro cemectpa. Kypc
3aKaH4MBaeTcs 3aueToM. KOHTpOIb ycrieBaeMOCTH CTYI€HTOB BEJETCS [0 IPUHSTON B YHUBEPCUTETE
pEUTHUHTOBOI CHUCTEME.

2. B pe3yJibTare n3yuyeHus JUCHUIJIMHBI CTYE€HT J0JIKEH:

Obnanare cnenyrommmu odowenpogheccuonanrvuvimu (OIIK) u npogeccuonanonvimu (I1K)
KOMIICTCHITHSIMHU:

- BJIaJICHUEM MOHMMAHHs CYITHOCTU M 3HAYCHHUS WHPOPMAIUU B PA3BUTUU COBPEMEHHOTO
uH(OPMAIIMOHHOTO 00IIeCTBa, OCO3HAHMS OMACHOCTH M YTPO3bI, BOZHUKAIOIIUX B 3TOM TIpoOIlecce,
CITOCOOHOCTBIO COOJTIOZIaTh OCHOBHBIE TpeOOBaHMUsS MH(GOPMAIIMOHHONW 0€30MaCHOCTH, B TOM YHCIIC
3alUThI rocyaapcTBeHHOM Taiiubl (OITK-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHBHBIE TOKYMEHTHI MO Ka4eCTBY, CTaHAAPTU3ALUU U
cepTuUKany MPOAYKTOB W M3ICNIUN, DJIEMEHTHl 3KOHOMHUYECKOrO0 aHajlh3a B MPaKTHYECKOU
nesitenbaocTH (ITK-3);

- CIIOCOOHOCTH MPOBOJUTH aHATH3 CHIPhs, MATEPHUATIOB TOTOBOM MPOAYKIIUHU, OCYIIECTBIIATh
oLeHKY pe3yabraToB ananm3a (I1K-10);

- TOTOBHOCTBHIO M3ydaTh HAyYHO-TEXHHUYECKYI0 WH(MOPMAIUIO, OTCUECTBEHHBI U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3namo:

- MPUHIMIBI COCTaBJICHUSI TEXHUYECKON MOKyMeHTauuu (rpagukoB pabOT, MHCTPYKLIMA,
MJIaHOB, CMET, 3asBOK Ha MaTepuajbl U 000PYyI0BaHKE) U IP.;

- TEOPETUYECKIE OCHOBBI U METOIbI BEIPAOOTKH II€JIeH U CTpaTeruu Ou3Heca;

- TPHUHIIMIBI TOATOTOBKH JOKYMEHTAIMH I CO3/IaHUs CHCTEMbl MEHEI)KMEHTa KadyecTBa
PEIIPHUSITHS,

- METOJIbI i TEXHOJIOTUH MPUHSATHUS U PeaTH3aliH YIIPABICHYECKUX PEIICHUH.

Ymemu:

- COCTaBJIATH 3asiBKU Ha 000pYI0BaHUE;

- pa3zpabaThIBaTh TEXHUYECKYIO JOKYMEHTAIUIO;

- IPUHUMATDH YIPaBIEHYECKUE PEIICHUS U OPTraHU30BBIBATH WX BBIIIOJIHEHUE;

- cobuparth, 00pabaThIBaTh U UCIIOIH30BATh YIIPABICHUYECCKYIO HH(OPMAITHIO;

- paboTarh C YIPaBJICHUYECKON TOKyMEHTAI[MEH, IOJIb30BaThCs 3aKOHAM, HOPMaMH U
MpaBUJIaMU aJIMUHUCTPATUBHOM JESATEITbHOCTH;

- pacmpenensaTs 00s13aHHOCTH ¥ OTBETCTBEHHOCTB;

- HCIIOJIB30BAaTh METO/IbI MOTUBAIIUH TIEPCOHATIA;

- KOHTPOJIUPOBATh U PEryJINPOBATh UCIIOJIHEHUE TIaHOB.



Braoemy:

- HaBBIKAMU MTPUMEHEHHUSI ONITUMAJIbHBIX MMOJX00B JIs1 TUAarHOCTUKHU U aHAJIN3a PHIHKA;

- METO/IaMU PYKOBOJICTBA IIEPCOHAJIOM;

- HHCTpYMEeHTaM# 3P PEKTUBHOTO YIIPABICHUS MIPEAIPUITHEM.

3. KpaTkoe coep:xaHue JMCHUIINHBI:

Moayasb 1. OcHoBBI yHpaBjieHHsl NIPeINPUSITHEM

1.1 Beeoenue. Ilpeomem, memoo u cooeprcanue oucyuniunvl «OcHo8bl MeHEOHCMEeHmMa u
mapkemunzay. Teopus YIpaBJICHUS: YIpaBlIeHUE Kak MOTPeOHOCT, M Kak (hakTop ycmexa
JEeSITeIbHOCTH, CYHIHOCTh M COJIEp’KaHUE€ YIPABJICHHS, MECTO TEOPUHU YIPABIEHUS B CUCTEME
COBPEMEHHBIX 3HaHUH, crenu@uKa YyIpaBIeHUYECKON AeATENIbHOCTH, COBPEMEHHBIE IPOOJIEMbI
ynpasieHus. ['eHe3uc Teopun ynpasiaeHUs: YIIpaBI€HUECKNE PEBOIIOLUN, BOSHUKHOBEHHE HAyUYHOU
TEOPUU YIIPABJIEHUS], UCTOKU U TEHJEHIIMH Pa3BUTUS POCCUICKOTO YIIPaBJIE€HUs. 3AKOHOMEPHOCTH U
MPUHIIMITEI YIIPABICHUS: CYyOBEKTUBHBIE H 00bEKTUBHBIC ()aKTOPHI B YIIPABJICHUU.

1.2 Cucmema ynpaenenus npeonpusmuem u ee cmpykmypa. Ouenka 3¢pgpexkmusnocmu
ynpagnenus. Cuctema yrnpaBleHUS: TOHATHE CHCTEMbI YIpPaBIE€HUs, pacnpenerneHue (yHKIUH,
MOJIHOMOYMI U OTBETCTBEHHOCTH, IPUHIIMIIBI TIOCTPOCHUS CUCTEM ympasiieHus. LlenTpanuzamus u
JEeleHTpaIu3ausl yIpaBleHus, JeJerUpoBaHUE IIOJHOMOYMN B Ipolieccax yIpaBJiCHHUS.
OpranuzanuoHHas CTpykTypa U ee BUAbL. OCHOBHBIE TOHATHSA 3(()EKTHBHOCTH YIPaBICHHUS.
[Toxazatenu 3¢hpeKTHBHOCTH YIPaBICHHUS.

MoayJib 2. OCHOBBI MeHEIKMEHTA

2.1 Illenu 6 cucmeme ynpasnenusa. Pazpabomka cmpamezuii u nnanos opeanuzayuu. llenn
U IeNernoyiiaraHie B YNpaBICHHM: POJIb LIETM B OpPraHU3alMM M OCYIIECTBICHUH IMPOIIECCOB
yIpaBJICHUS, KiIacCu(UKaIUA 1eJiel, TOCTPOSHUE JepeBa IeNei; coueTaHue pasHOO0Opa3us 1enel u
GyHKIIMI MEHEIKMEHTa; CHUCTeMa YINpaBICHHUS MO IeNAM; CTpaTerus M TaKTUKa YIpPaBIICHUS.
CymHoCTh, NPUHIMIOBL U MeTOoAbl IulaHupoBaHud. I[Iporecc BwIpaboTKH cTpaterun. Popmbl
TEKYIIEro MIaHUPOBAHUSI.

2.2 Texnonozus pazpabomku u RPUHAMUA YHpasienueckux peutenui.Pa3zpaboTka
VIPaBICHYECKNX  PEIICHUN: TOHATHE ©  KIAcCU(PUKAIMS  YIPABICHYCCKUX  PEIICHUH,
OCHOBOIIOJIATal0INE 3JIEMEHTHI JEATEIBHOCTH, YCIOBUS U KPUTEPUH IPUHATHSI PELLIEHU, ITPOLIECC U
MOJIEJI MPUHATHUS YIIPABICHUYECKUX PELICHUMN, peaii3alus YIpaBIeHUYECKUX PEIICHUH.

2.3 Bnacms ¢ cucmeme ynpagnenus. 1uoepcmeo u cmup ynpaenenun. OTHOLICHUS BIaCTH
B CHCTEME YIIPaBJICHUS: TIOHATUE U TUIOJOTHUS BJIACTH; BIACTh U ABTOPUTET MEHEKEepa; MPU3HAKH,
(dakTopbl U TPOSBICHUS HEYNPaBISIEMOCTH; WCTOUYHUKH BJIACTH B YIPAaBJICHUU OpraHU3alUel;
NapTHEPCTBO B IIpolleccaXx MEHEIKMEHTa. JIuaepcTBO W CTWIb YIpPaBICHUS: IPOLECCHI
(dbopMHpOBaHUS M OCHOBHBIE COCTABIISIOIINE JIUJCPCTBA, (hopMalibHBIE M He(hOpMaIbHBIE (PaKTOPHI
JTUAEPCTBA, MPOSIBIICHUE JIUAEPCTBA B CTUJIE YIIPABIICHUS], TCH/ICHLIUS Pa3BUTHUS CTUJIS YIIPABIICHUS.

2.4 MomueayuouHuvie 0CHO6bl ynpagienus u KoH@aukmel. MoTUBALUS JEITEIHLHOCTH B
YIOPaBJICHUU: MOTHUBBI JCSITEIILHOCTA YEJIOBEKAa M WX POJb B YIPABICHUH, OCHOBHbBIC MOHSTHUS U
JIOTMKa Tpolecca MOTHBAalMM, (akTopsl (GOPMUPOBAHHS MOTHBOB TpYZAa; HCIIOJIb30BAHHE
MOTHUBAllUM B TMPAKTUKE MEHEIKMEHTa; (pakTopbl 3()PEKTUBHOCTH MOTHBAIMH; COBPEMEHHbBIE
KOHIENIMM MOTHUBAalMU. ['pynmoBas JUHAMHKAa U KOHQIMKTBI: pPOJIb TPYIIbI B TOBEIECHUU U
JESTEIbHOCTH 4esloBeKa, (OpMUPOBAHUE TPYIIN, B3aWMOJACUCTBUS B TPYIIE U B OPraHU3ALNU;
BO3HUKHOBEHUE, ITPOSBICHUE U PA3HOBUIHOCTH KOH(DINKTOB, BIMSIHIEC KOH(PIUKTOB Ha yIIPaBJICHHUE.

Monayab 3. OCHOBBI MApPKeTHHTA.

3.1 Mapkemunez Kak cucmema ynpaeieHus, pezyaiuposanus u uzyienus poinka. Ilonsarue
MapKETHUHTa, MPOUCXOXKJICHUE U CYIIHOCTh MApKETHUHra, 1eJid MapkeTuHra. OCHOBHbIE MPHU3HAKHU



MapKETHUHIOBOrO CTwis ynpasieHusa. Konnenumu MapketuHra. OCHOBHBIE BHMIBI MApKETHHTA.
MapxketuHrosas cpeza.

3.2 Komnnekc mapkemunza. OcHoéHble Mapkemunzoevie uncmpymenmot. Colepxanue 1
npolecc ympaeleHHs MapkeTHHroM. OcCHOBHblE (YHKIMM MapkeTuHra. ToBapHas, IEHOBasl,
cObITOBas MU KOMMYHHMKAIlMOHHAs NOJIUTUKU (upMbl. ToBapHble crpareruu. Pa3zpaboTka HOBBIX

TOBapOB.
4. O0beM y4eOHOH JUCIHIIMHBI
O6bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eIMHUIaxX gacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 72
KonraktHas padora (KP): 0,88 32
Jlexmm (Jlek) 0,44 16
JlaGopatopusbie padots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,44 16
CamocrositesbHas padora (CP): 1,12 40
CamocCTOsATeTbHOE N3YUYCHHUE PA3/IeSIOB JUCITUTIIMHBI 1,12 40
Bua konTpoJs: 3auer - -
O0bem
Buabl yueOHol padoThl B 3agerneix | B actponoMm.
eAMHUIIAX gacax
OO0mas TpyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 2,0 54
KonrakTHas pa6ora (KP): 0,88 24
Jlexuu (Jlek) 0,44 12
JlaGopatopusbie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,44 12
CamocrositesabHas padora (CP): 1,12 30
CaMocToATEIbHOE N3YUEHHE PA3ENIOB AUCLUIIINHBI 1,12 30
Bua koHTpoJa: 3auer - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«OCHOBBI TEXHUYECKOT'0 PeryJIMPOBAHUS U YIPABJIeHHUs KAYeCTBOM B TEXHOJIOTHH H
nepepadorke moaumepon» (b1.B./[B.01.02)

1 Heab AMCUMIUIMHBI — TIOTYyYEHUE CHUCTEMBI 3HAHUNW O TEXHUYECKOM PETYIUPOBAHUU U
YIPaBICHUN KAueCTBOM Ha NPEINPHUITHIX B CHCTEME HAlMOHAIBHONW SKOHOMHKH, BKIIOYAS
METOJIOJIOTUYECKHUE OCHOBBI M 3aKOHOMEPHOCTH B YCIOBHUSX PBIHOYHOM SKOHOMMKH, a TaKXke
BHEJPEHUE pe3y/lbTaTOB HAYyYHO-TEXHMYECKUX U MPOEKTHO-KOHCTPYKTOPCKUX pa3pabOTOK B
pEATbHBIN CEKTOP YKOHOMUKH.

2 B pe3yabTaTe u3yuyeHHus JUCHUILUIMHBI 00y4alOIIUiics M0 MporpaMme daKajaBpuara
JMOJIAKEH:

Obaadoams CIENYIOMAMA KOMIETSHITHSIMHE:

- BJIaJICHUEM TMOHWMAHHs CYITHOCTU M 3HAYCHHUS WHQPOPMAIUH B PA3BUTUH COBPEMEHHOTO
nH(OPMAIIMOHHOTO 00IIeCTBa, OCO3HAHMS OMACHOCTH M YTPO3bI, BOZHUKAIIIUX B 3TOM TIpoIlecce,
CITOCOOHOCTBIO COOJTIOZIaTh OCHOBHBIE TpeOOBaHMUsS MH(GOPMAIIMOHHONH 0€30MaCHOCTH, B TOM YHCIIC
3alUThI rocyaapcTBeHHOM Taiiubl (OITK-4);

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHBHBIE TOKYMEHTHI MO Ka4eCTBY, CTaHAAPTU3ALUU U
cepTuUKany MPOAYKTOB W M3IENUN, DJIEMEHThl 3KOHOMHUYECKOrO aHajIh3a B MPaKTHYECKOU
nesitenbaocTH (ITK-3);

- CIOCOOHOCTH MPOBOJUTH aHATH3 CHIPHs, MATEPHUATIOB TOTOBOM MPOAYKIIUHU, OCYIIECTBIIATh
OLIeHKY pe3yabraToB ananm3a (I1K-10);

- TOTOBHOCTBHIO M3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(MOPMAIUIO, OTCUECTBEHHBI U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3nams:

- NPUHIUIIBI  COCTABJICHHS  TEXHHYECKOW JOKyMeHTanuu (rpadukoB  padoT,
WHCTPYKILUH, MJIAHOB, CMET, 3as8BOK HAa MaTepUalibl 1 000PYAOBaHUE) U JIP.;

- TEOPETUYECKHE OCHOBBI U METOJIbI Pa3pabOTKU CTPATErMUECKUX Lieiel AeITeIbHOCTH
PEIIPHUSITHS,

- NPUHIIMITB TIOATOTOBKU JOKYMEHTAIIMH [UIsl CO3MIaHUS CUCTEMBl TEXHHUYECKOTO
PETyJIHPOBAHUS U MEHEPKMEHTA KadecTBa MPEATPHUSATHUS;

- METO/IbI ¥ TEXHOJIOTHH MPUHATHS U PEalU3alliy YIIPABICHUSCKUX PEIICHUI.

Ymemn:

- pa3pabaTbIBaTh TEXHUYECKYIO TOKYMEHTALUIO;

- MPUHUMATD YIIPABICHUYECKHE PEIICHUS U OPraHU30BbIBATh UX BHIIIOJHEHUE;

- cobupatb, 00pabaThIBaTh TEXHHUECKYIO HH(OPMAITHIO;

- paboTaTh ¢ yMpaBICHUYECKON MTOKYMEHTAallUeH, MOJIb30BAThCsl 3aKOHAM, HOPMAMH U
MpaBUJIaMU aJIMUHUCTPATUBHOMN JESATEILHOCTH;

- pacnpenensTh 00sI3aHHOCTH U OTBETCTBEHHOCTb;

- MCIIOJIb30BaTh METOIbI MOTHBAIIMH [TEPCOHAIA;

- KOHTPOJIMPOBATh U PETYIUPOBATH UCIIOJIHEHUE TUIAHOB.

Braoemy:

- CIIOCOOHOCTBIO B COCTaBE KOJUIEKTHBA HCIIOJIHUTENEH y4acTBOBATh B INPOEKTHBIX
paborax;

- HABBIKAMU MPUMEHEHHS ONTUMAIIBHBIX TIOIXO00B JJIsi JMATHOCTUKH U aHAJN3a PhIHKA
IPOYKIHH;

- BIIQ/IETh METOIaMU U HHCTPYMEHTAMHU TEXHUYECKOTO PETyTUPOBAHUS U YIIPABICHUS
KaueCTBOM Ha MPEINPUITHH.



3 Kpartkoe coaep:xaHue JUCUUILIHHBI

Moayab 1. OCHOBBI TEXHHYECKOr0 PeryJIMpOBAHHMSI M YNPABJEHUS] KAa4eCTBOM Ha
npeInpusaTHH

Beenenne. Ilpenmer, meronq u coaepKaHWe IUCHUIUIMHBL. Teopus TEXHHYECKOIO
pETyIHPOBaHUS U YIIPABJICHHUS: YIIPABJIEHNE KaK TOTPEOHOCTH M Kak (PakTop ycrexa AesaTeIbHOCTH,
CYIIHOCTh Y COJEPKAHUE YIPABICHUS, MECTO TEOPUH TEXHUUECKOTO PETYJIMPOBAHUS U YIIPABJICHUS
KaueCTBOM B CHCTEME COBPEMCHHBIX 3HAHHWH, CcHenuduKa yIpaBIeHYECKOW eATEeITbHOCTH,
COBpPEMEHHBIC TPOOJIEMBI YNPaBICHUS KauyeCTBOM. 3aKOHOMEPHOCTH WM TPHUHIUIIBI YIPaBICHUS
KaueCTBOM: CYOBEKTHUBHBIE M OOBCKTHBHBIC (hakTOphl. CHCTEMa TEXHUUYECKOTO PETYIHPOBAHHS H
yIpaBlIeHUsT KadecTBOM Ha mnpeanpustuu. OueHka 3()(QEKTUBHOCTH YIPaBICHHUS KaueCTBOM.
Cucrema ympaBiIeHUS KadecTBOM: IOHSTHE CHUCTEMBI YIPABICHUS, pacupenencHue (QpyHKIuw,
MOJTHOMOYMM M OTBETCTBEHHOCTH, NPUHUMUIIBI IOCTPOCHUS CHUCTEM YIIPABICHUS KadeCTBOM.
Hentpanuzauuss v JeUEHTpald3alusl YIPaBICHUS, JCIETUpPOBaHUE NOJHOMOUYUM. (OCHOBHBIE
MOHSATHUS B TEXHUYECKOM PETYIMPOBAHUH WM YIIpaBiIeHUU KadecTBOM. [lokazatenu 3pdheKTHBHOCTH
yIpaBJICHHUS.

Moayab 2. OCHOBBI TEXHHYECKOT0 PeryJTHPOBAHUS M CHCTEMA MEHEIKMEHTa KauecTBa

[lenu B cucteme ymnpasieHus kauecTBOM. Llenn TexHudeckoro peryiaupoBanus. Ponb nenu B
OpTaHHW3aIlMi U OCYIIECTBICHUH MPOIECCOB YIPABICHUS, KIAaCCH(pUKALUs IeNiel, MOCTPOCHHE
JIepeBa IeNIeil; coueTaHne pasHooOpasus 1enei u GyHKIUH MEHEKMEHTA; CUCTEMA YITPABJICHUS 110
LeasiM; CTpaTerusi W TaKTHKa YIpaBlieHUs KauecTBOM. CyIIHOCTb, MNPUHLMIBI U METOJbI
wianupoBanus. [Ipornecc BbipaboTku cTparerun. MOpMBI TEKYIIETO TUIAHWPOBAHUS YIIPABJICHUS
KauecTBOM. BHeapeHue pe3yiabTaToB HAyYHO- TEXHUYECKHMX M MPOEKTHO-KOHCTPYKTOPCKHUX
pa3paboTOK B peajbHBIN CEKTOP SIKOHOMHUKHU. TEeXHOIOTHS Pa3paObOTKHU U IPUHATHUS YIIPABICHYECKUX
pemenuii. PazpaboTka ympaBieHYECKMX pENICHUHN: MOHATHE M KiacCUu(PUKalus ynpaBIeHYECKHX
pellIeHI, OCHOBOMIOJIATAIOIIUE AIEMEHTHI ACATEIbHOCTH, YCIOBUA U KPUTEPUU IPUHATHS PEIICHUH,
MPOLECC U MOJIETIM NIPUHSTHUS YIPABICHUYECKUX PEIICHUI, peaau3aus yIpaBIeHUECKUX PEIICHUM.

Moayas 3. [Ipo0eMbl TEXHMUYECKOT0 PeryJIMPpOBaHMS U YIIPaBJieHHe KAUeCTBOM

Bnacte B cucreme ympapienus. JIunepcTBO M CTWIb yrpaBieHus. OTHOIICHHUS BJIAcTH B
CHUCTEME YIPABJIEHHUS: TTIOHATUE U TUIIOJOTHS BJIACTH; BJIACTh U ABTOPUTET MEHEIKEPA; IPU3HAKH,
(bakToOpbl W TPOSBICHUS HEYNPABISIEMOCTH; WCTOYHUKH BJIACTH B YIPABJICHUU OpraHU3ALUCH;
MapTHEPCTBO B TMpoleccax MeHeIXMeHTa. JIuaepcTBO M CTWiIb ympaBiieHHs. MOTHBallMOHHBIE
OCHOBBI TE€XHHUYECKOTO PETYJMPOBAHUS U YIPaBICHHE KadyeCcTBOM. MoOTHBaUMs NESITEILHOCTH B
YIPaBJICHUH: MOTUBBI JIEATEILHOCTH PAOOTHUKA U MX POJb B YNPaBICHWHU, OCHOBHBIC MOHATUS U
JIOTHKA Tpoliecca MOTUBaMH, (akTopbl (OPMHPOBAHHMS MOTHBOB TPYyAQ; MCIOJb30BAaHUE
MOTHBAIIMM B TIPAaKTUKE MEHEIKMEHTa; (PakTophl 3()PEKTUBHOCTH MOTHBAIMH; COBPEMEHHBIC
KOHIENIIMM MOTHBAIMK. [ pynmoBas JUHAMHKA W KOHQIMKTBI: POJIb TPYIILI B TOBEICHUU U
JEeSTENIbHOCTH pa0OTHUKA, (POPMUPOBAHME TPYII, B3aUMOJCUCTBUS B TPYIIE M B OpPTraHU3AIINH;
BO3HUKHOBEHUE, MPOSIBJIICHNE M PA3HOBUAHOCTH KOH(IIUKTOB, BIUSHUE KOH(QINKTOB HA yIIPABJICHUE
MPOU3BOACTBOM.



4. O0beM yueOHOM JUCUUIJIMHBI

O0bem
Buabl yueOHol padoThl B 3agerHBIX B akazgem.
eAMHHIIAX gacax

OO0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 2,0 72
KonraktHas pa6ora (KP): 0,88 32
Jlexunu (Jlek) 0,44 16
JlaGopatopusbie padots (JI1ab) - -

[Tpaktuueckue 3ausatus (113) 0,44 16
CamocrosiTesabHas padora (CP): 1,12 40
CamocTOsATeTbHOE N3YUYCHHUE PA3/ICSIOB JUCITUTITMHBI 1,12 40
Bua koHTpoJa: 3auer - -

O6bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponom.
eAMHHIIAX gacax

O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 54
KonTaktHas padora (KP): 0,88 24
Jlexuu (Jlek) 0,44 12
JlaGopaTtopHbie padoTh (J1ab) - -

[Tpaktuueckue 3ausatus (113) 0,44 12
CamocrositesbHas padora (CP): 1,12 30
CaMocToATEIbHOE N3YUEHHE PA3eNIOB AUCLUIIINHBI 1,12 30
Bua koHTpoJ: 3auer - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«BpIMHCINTEIBHAS MATEMATHKA B TEXHOJIOTHH H NepepadoTke notumepos» (b1.B.J1B.02.01)

1. lleab AMCUMIUIMHBI — HAYYUTHh CTYACHTOB TEOPETHUYECKUM 3HAHUSM U MPAKTHUUYECKUM
YMEHHSIM ¥ HaBBIKAM HCIIOH30BAaHUS COBPEMEHHBIX MATEMATUYECKUX METOAOB C MPUMEHEHHEM
nakera Marematudeckux nporpamm MATLAB nans  pemieHus MmMpokoro Kpyra 3agad
BBIUMCIUTENbHON MaTeMaTHKU.

[lenpto HacTOsAmIEro Kypca SBiseTCs OOy4deHHe ciyliaTelied COBPEMEHHBIM METOAaM
pacyeToB, pacueTHBIX HCCIEIOBAaHUM, aHAINM3a, ONTHMHU3ALMU MPOIECCOB MHXKEHEPHBIX 3a1ad C
WCIIOJIH30BaHUEM ITaKeTa MaTemMaTudeckux nmporpamm MATLAB.

2. B pe3yJibTare nu3yuyeHus JTUCHUIJIMHBI CTYE€HT J0JIKEH:

Obnanare cnenyrommmu npogheccuonanvruvimu (IIK) komneTeHImsIMIE:

- CIIOCOOHOCTHIO TMPOBOJUTH AaHAIM3 ChHIPbS, MaTepUaIoB W TOTOBOW MPOIYKIIUH,
OCYLIECTBIISAITH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

- CIIOCOOHOCTBIO TUIAHUPOBATH U MPOBOJAUTH (U3UYECKHE U XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH 00pabOTKY HUX pe3yJbTaTOB M OLEHWBATh MOTPEIIHOCTH, BBIIBUIaTh TUIIOTE3bI U
YCTaHABIMBAaTh TIPAHULIBI MX TNPUMEHEHHs, MPUMEHSATh METOJbl MaTeMaTU4YeCKOro aHalu3a U
MOJICITUPOBAHHS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOT0 recienoBanus (ITK-16).

3namu:

- (QU3UMKO-XMMUYECKHE ¥ XUMHUKO-TEXHOJOTHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
MPOLIECCOB M3MEHEHHUSI arperarHoro COCTOSHUSA Mapo(ra30)->KUIKOCTHBIX CHUCTEM, PEAKTOPHBIX
MPOLIECCOB U OCHOBHBIX MPOIIECCOB Pa3/IeNICHUs] XUMUUECKOU TEXHOJIOTHH;

- METO/IbI U AJITOPUTMBI KOMITBIOTEPHOTO MOJIETMPOBAHUS OCHOBHBIX MPOIIECCOB XUMUYECKON
TEXHOJIOTUH U TEXHOJIOTHUYECKUX CXeM XMMHUYECKUX MPOU3BOJICTB;

- TPUHLUINBI TPUMEHEHHUS METOIOJOTUU KOMIIBIOTEPHOTO MOJICIHPOBAHUS XUMHKO-
TEXHOJIOTMYECKUX MPOIECCOB MPU aBTOMATU3MPOBAHHOM IMPOEKTUPOBAHUU M KOMIIBIOTEPHOM
yIpaBIeHUN XUMUYECKUMH MPOU3BOICTBAMHU.

Ymemns:

- pemarb 3aJa4yd KOMIIbIOTEPHOTO MOECIUPOBAHUS MPOLECCOB Mapo(Ta3o)-KUIAKOCTHBIX
paBHOBECHIA, aOCOPOLIMH, AUCTUIUISIIIAY, PEKTUPUKAIIUN U KUJKOCTHON IKCTPAKIIHH;

- MPUMEHSTH IMOJTYYCHHBIE 3HAHUS MPU PEHICHUH MPAKTUYECKUX 3a7a4 KOMIBIOTEPHOTO
MOJIETTUPOBAHUS OCHOBHBIX IIPOIIECCOB XHMHUYECKOM TEXHOJOTMH M TEXHOJOTMYECKUX CXEM
XUMHUYECKHX IIPOU3BOICTB.

Braoemy:

- METOJaMU MIPUMEHEHHsI CTaHAAPTHBIX MakeToB NnpukiIaanbix nporpamm (I1I1IT) u makeros
mozaenupytonmx mnporpamm (IIMII) st MozenupoBaHMsT OCHOBHBIX IPOLIECCOB XMMHYECKOM
TEXHOJIOTHH U TEXHOJIOTHYECKUX CXEM XUMUYECKUX MTPOU3BOCTB.

3. KpaTkoe conep:kaHue JUCHUILIHHBI:

Beeaenne. Llenu u 3agaun kypca. KpaTkuil nCTOpUUECKH OUEpK pa3BUTHUS OTEUECTBEHHOU
U 3apyOexHOW BBIYMCIUTEIbHOW MaTreMaTUKU. OCHOBHBIE 3Tambl pa3padOTKH U peanu3aluu
ITOPUTMOB HAa KOMITBIOTEpAX.

Moayas 1. BbpluucauresnbHasi maremMatuka. OCHOBHbIe 3Tamnbl: pa3padoTka u
peajiM3anusi aJropuTMoB Ha KoMmnbloTepax. Cucrema komnbTepHoil MatemaTuku (CKM)
MATLAB nis pemienus 3a1a4 BHIYUCJINTEIbHON MATEeMATHKH.

Tema 1.1. Coz0anue M-npoecpamm u ocnoeuvie onepamopol M-sa3vika npocpammuposanus
MATLAB. Bapuanmur cmpyxmypwt npoepamm na MATLAB.

- Opranwusanus pabouero crona DesktopLayout;



- OcuoBHbIe onepanuu B CommandWindow;

- OcHoBHbIe onepanuu B Editor;

- JIuneitHo opraHu30BaHHasl IporpaMmMa (aJIrOpUT™);

- BerBneHust ¢ OAHMM YCIOBHEM, HECKOJIBKUMH YCIOBHSIMH, BJIOXKCHHBIC, CO CIIHCKOM
ycnosuid. if, switch; norunueckue onepanuu and, or, not;

- Lukisl CO CYETYMKOM, C MPEIyCIOBHEM, C TOCTYCIOBHEM, C MPEPHIBAHUEM ITOJHBIM U
HpephIBAHUEM YACTUYHBIM, C 33JaHHBIM IIaArOM CYETYMKA, C OTACIBbHBIM OTCYSTOM UTepanuii; for,
while, break, continue; ¢ Bei30BOM (hyHKIHIT; ¢ 1uamorom ¢ mosib3oBateneM B CommandWindow u B
CTECIHATbHBIX JUATOTOBBIX OKHAX;

Tema 1.2 Cmanoapmuvie u nHecmanoapmuvie @yuxkyuu M-a3vika npocpammuposanus u
ocnosHule peuwiamenu (Solvers) MATLAB.

- OyHkiuu ¢ rpaduyeckuM BoIBOAOM pe3ynbTaTtoB; plot, subplot, surf, mesh, polar;

- OYHKIIMYU C YHCIOBBIM BBIBOJIOM pe3yiibTatoB B CommandWindow;

- OyHKIMY C 3aMMChI0 Pe3yIbTATOB B (Haiill;

- OyHKIINY, BIIO)KEHHBIE B TJIABHYIO (DYHKITHIO;

- OYHKINY C IEPEeMEHHBIM YHCIIOM apTyMEHTOB;

- OyHKIINY, BBI3BIBAIOIIUE IPYTYIO QYHKIINIO, IMsI KOTOPOH IepeaHo Kak apryMeHT.

Moayab 2. Bextopsl u marpunsbl. CucremMa JHMHeHHBIX ajredpanyecKux ypaBHeHMit
(CJIAY).

Tema 2.1. Obpamnas mampuya. Y MHodceHue mampuy.

- Oneparop inv;

- Onepatopstl strcat, int2str, numa2str;

- Onepatopst length, min, max, mean, sort;

- Onepatopsl dot, tril, triu, eye, zeros, ones, diag;

- Oneparopsl rand, linspace, logspace, repmat;

- Onepatopst Size, det, trace, norm.

Tema 2.2. Memoo I'aycca. Memoo npocmuix umepayuii.

- Onepatopst linsolve, rank, eig.

Tema 2.3. Obycnosnennocms cucmemvl. Yucio 006yciosieHHOCMU.

- Onepatopsl cond, rcond.

Moayas 3. O6pa6oTka pe3yJbTaTOB H3MepeHHsl OIHON BeauduHbl. [Ipudamxenune
byHKun

Tema 3.1. Kpumepuii Cmwvrooenma.

- Onepatopst polyfit, polyval.
Tema 3.2. Annpokcumayusi.

- Onepatop Isqcurvefit
Tema 3.3. Humepnonayus.

- Onepatopsl interpl, linear, spline, nearest.
Moayasb 4. UncjieHHOe HHTErPUPOBaHHE
Tema 4.1. Memoovwl npsamoy2orbHuUKo8

- Oneparopsl SUM, mean.
Tema 4.2. Memoowvr mpaneyuii

- Oneparop trapz.



Tema 4.3. Memoo Cumncona

- Onepatop quad, int.
Tema 4.4. Memoo Hvtomona-Komeca 8 nopsoka

- Onepatop quads.
Moayasb 5. YpaBHeHHE ¢ OTHUM HeU3BeCTHBIM
Tema 5.1. Memoo Oenenus nononam

- Onepatopsl conv, deconv, polyval, polyder.
Tema 5.2. Memoo kxacamenvhbix

- Oniepatopsl roots, poly, fzero.
Moayasb 6. CucTemMa HeJJMHeHBIX YpaBHeHMIt
Tema 6.1. Memoo Hviomona-Paghcona

- Onepatopst solve, diff, subs.
Tema 6.2. Memoo npocmuix umepayuil.

- Onepatopst sSimplify, collect, pretty.
Moayasb 7. OnHOMepHasi ONTHMH3AIUS
Tema 7.1 MemoOwst 00HOMEPHOU OnMUMU3AYUU

- Oneparopst fminbnd.
MopayJib 8. MHOroMepHasi ONTUMH3ALHSA
Tema 8.1 Memoowvlt mrocomMepHOU onmumu3ayuu

- Onepatopst fminsearch, linprog, fmincon.
Monayasb 9. lud¢epeHumnajibHble ypaBHEeHUs!
Tema 9.1 Memoouw pewenus oughghepenyuanvrvlx ypasHeHul.

- Onepatopsl dsolve, diff.
3akiioueHue. 3aKIIOUUTEbHAS JISKITUS 110 IMOJBEJCHUIO0 UTOTOB Kypca.
4. O0beM y4eOHOH JUCIUIIMHBI

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eIMHUIIAX Jacax
Oo6mas TpyA0eMKOCTh TUCIHHUIJIMHBI IO Y4eOHOMY IJIaHy 3,0 108
KonrakTHas pa6ora (KP): 0,88 32
Jlexmn (Jlek) - -
JlaGopatopusbie pabots (JI1ab) 0,88 32
[Mpaktuueckue 3ansatus (I13) - -
CamocrosiTesabHas padora (CP): 2,12 76
[ToaroToBka K 1ab0paTOpHBIM padoTaM 1,06 38
CamocTosTenbHOE U3YyUCHUE PA3IeIIOB TUCIUILITMHBI 1,06 38
Bua koHTpoJs: 3auer - -




0O0beM

Buabl yueOHol padoThI B 3agernsix | B actponOM.
eIMHUIaxX gacax
OO0mas TpyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 3,0 81
KonraktHas pa6ora (KP): 0,88 24
Jlexuuu (Jlek) - -
Jlaboparopusie paboTs (J1ab) 0,88 24
[Mpaktuueckue 3ansatus (I13) - -
CamocrositesabHas padora (CP): 2,12 57
[ToaroToBka K 1ab0paTOpHBIM padoTaM 1,06 28,5
CaMocTOATEIbHOE N3YUEHHE PA3eNIOB JUCLUIIINHBI 1,06 28,5

Bua koHTpoJa: 3auer




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«JIucKpeTHasi MAaTeMaTHKA B TEXHOJIOTHH H nepepadoTke mommepos» (b1.B.J1B.02.02)

1. Heap aucuumianHbl — (GOPMHUPOBAHHUE Y CTYACHTOB CHUCTEMbl OCHOBHBIX IOHSATH,
UCIIOJIb3YEMBIX U TOCTPOEHUS BAXKHEHIIMX MAaTeMaTHYECKUMX MOJENEH, U MaTeMaTH4eCKUX
METOJIOB JIJIs1 ONIMCAHUS Pa3JINYHBIX POLIECCOB.

2. B pe3yabTaTe u3y4eHHs IMCHUILIMHBI 00y4alOIIMICA M0 MporpaMMe 0aKajaBpuara
JMOJIKEH:

Obnadams CIETYyIOUTUMA KOMITICTCHITUSMU

- CIIOCOOHOCTHIO TPOBOJAUTH AaHAIW3 ChIpbi, MaTepuajioB W TOTOBOW MPOIYKIIUH,
OCYIIECTBIISATH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

- CIIOCOOHOCTBIO TJIAHUPOBATh M MPOBOAUTH (PU3UUYECKHE M XUMHUECKUE SKCIIEPHUMEHTHI,
IPOBOIUTH 00paOOTKYy HMX pE3yJIbTAaTOB M OILEHUBATh MOTPEUIHOCTH, BBIIBUIATh TUIOTE3bl U
YCTaHABIMBATh TIPAHULIBI MX INPUMEHEHMs, NPUMEHATH METOJbl MAaTeMaTU4YECKOro aHalu3a MU
MOJICITHPOBAHHS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOT0 recienoBanus (ITK-16).

3namo:

- OCHOBHBIEC IOHATHS M METOJbl JUCKPETHOM MaTeMaTHUKH, MATEMATHYECKUX METOJIOB
perieHus npodeccuoHalIbHbBIX 3a/1a4.

Ymemy:

- IPUMEHATh MaTEMaTUYECKHE METOBI PH PEIICHUH TUTIOBBIX NPOPECCHOHATBHBIX 3a/1au.

Braoemy:

- METOJIaMU MOCTPOCHHSI MaTeMaTHYECKOW MOJETH THIOBBIX MPO(pECCHOHATIBHBIX 33134 U
COJZIepKATEIbHOW HHTEPIIPETALIMU NTOJIYYEHHBIX PE3YJIbTATOB.

3. Kpartkoe cogep:xaHue JTUCUMIIIUHBI:

BBenenmue.

Ponb nuckpeTHON MaTeMaTHKU MpU pa3paboTKe U HKCIUTyaTallil XUMUKO-TEXHOJIOTUYECKUX
CUCTEM.

DJIeMeHTBI TEOPMH MHOKECTB M ajiredpanyecKkne CTPYKTYypbl.

BBenenue B QUCKpeTHYIO MaTreMaTuKy. Poib OUCKpEeTHOW MaTeMaTUKU MpH pa3paboTKe U
HKCIUTyaTallMl XUMHKO-TEXHOJOTHUECKUX CUCTeM. MHOXecTBa, OTHOLICHUSI U (YHKIMU. 3a7aHue
MHOXECTB M OCYIIECTBIeHHE ornepauuii Hax HUMU. CriocoObl 3amanus. Onepauun oObeAUHEHHS,
IIepeECeUeHMs], PAa3HOCTH, JOTIOJIHEHUS U J€KapTOBa TPOU3BEIECHUS. AKCHOMAaTHKa TEOPUH MHOKECTB.
Anrebpa Kantopa. MunHmMmHM3anus mnpencTaBieHUd MHOXeCTB. Jluarpammbr Oinepa-Benna.
bunapupie oTHomeHus. CrocoObl 3amaHus OWHApHBIX OTHomIeHWH. CBoHCTBa OWHAPHBIX
oTHomeHud. Pa3ouenus. OTHOLIEHUS SKBUBAJCHTHOCTH M Topsijaka. [IpemcraBieHue N-apHBIX
OTHOLICHWH OWHApHbIMHU. AnreOpa oTHoineHuid. DyHKiuN. VHbEKUUs, CIOPHEKIHUS U OHEKIHSL.
Anrebpanueckue cTpykTypsl. [lomyrpynmsl. Monounsl. ['pynmsl. IMoxarpymmel. Luxindeckue
rpynnel. ['pynmel  moactaHoBok. M3omopdusm rpynm. CMexHbIE KJIACChl IO HOATPYIIIIE.
Hopmansnasie genurenu. @axrop-rpynmnsl. Konpua: onpenenenus, cBoNCTBa, npumepsl. [loss.

JyieMeHThI Teopuu rpagdos.

I'padrr. 3amanme u xapakrtepuctukud rpadoB. Buasr rpados. Iloarpadsr. Matpuisi
CMEKHOCTH M MHIMAEHTHOCTU. CTrenenun BepminH. Mapuipytsl Lenu. [uknsl. PaccTosinue mexny
BepiurHaMu. Jluamerp u paguyc rpada. YHapHble 1 OMHapHbIE onepaiuu Haj rpadamu. Jononnenue
rpada. Ynanenue M A00aBiIeHHE BEpIIMH. YjaaneHue u jobasieHue pedep. OTOXIECTBICHHE
BepunH. Pacmeruienune BepmmH. OOwvenunenue rpagos. Ilepeceuenue rpadon. KommoHeHTHI
CBSI3HOCTU. MocThl. Bepmmnnas u pedepHas CBA3HOCTb. CBSI3HOCTh OPHEHTHPOBAHHBIX I'pados.
ANTOpUTM  BBIUMCIIEHMSI  CBA3HOCTU. BHYTpeHHss1  yCTOMYMBOCTb. BepumHHOe — 4HCIIO



HE3aBUCHUMOCTH. PebGepHoe umciio He3aBUCUMOCTH. BepmmHHOe W pebepHOe MOKphITHE Tpada.
Buemnsas yctoiuMBOoCTh. BeprmmHHOe M pebepHOE YHUCIO BHEIIHEH yCTOWYMBOCTH. LIMKIBI M
pa3pe3bl. DitiepoBel LUKIIBL. [amMunpTOHOBBI IMKIBL. [lmanapHocts m yknaaka rpados. ['panu
riockoro rpada. Packpacka rpagoB. Xpomaruueckoe uncio. I'unoresa detbipex Kpacok. JepeBbs.
Omnpenenenuns. CoiictBa. Teopema Konu. @ynnamenTtanbHas cucreMa HUKI0B. OCTOB HAUMEHBILIETO
Beca. YNOpsI0YeHHbIC IepeBbsi. buHapHbie nepeBbs. JlepeBbsi COPTUPOBKU. AJTOPUTM MOKCKA B
JIepeBE COPTUPOBKH.

ByneBbl pyHKkum.

Anrebpa nmoruku. bynesor pynkiuu. CrocoOsl 3amanus. byneBsl GQyHKIMH OTHOW W ABYX
NEPEMEHHBIX U MX cBoWcTBa. Popmyibl OyneBoil anredpsl. OCHOBHBIC 3aKOHBI OYJIEBOW anreOpsl.
OkBuBaJIeHTHOCTh  (popmyin. Ilpunmun nBoiictBenHOCTH. CoOBEpIIEHHBIE JU3BIOHKTUBHBIE U
COBEpIIICHHBIE KOHBIOHKTUBHBIC HOPMaJIbHBIE (DOpPMBI. CHCTEMBI 2JIEMEHTAPHBIX OYIEBbIX ()yHKITHIA.
OYHKIIMOHATBHO MOJTHBIE CUCTEMBI dJIEMEHTAPHBIX OyneBbIX GyHKIMH. [IpuMepsl GyHKIIMOHATHEHO
MOJIHBIX 0a3ucoB. BaxkHelmme 3aMKHYTBIE KJacchl. Teopema O (YHKIIMOHAIBHOW TIOJIHOTE.
Munnmvmsaius OyneBbix (yHkiuii. CokpallleHHas, TyNMUKOBas W MUHUMajibHas (opmbl. KapTe
Kapno. Meton coueranusi uHAekcoB W Meron KyaitHa. MuHMMU3anus KOHBIOHKTHUBHBIX
HOpMaNbHBIX (popM. OO30p TPWIOKEHUN NUCKPETHOW MaTeMaTuku. Pa3paborka sddexTtuBHOrO
MaTeMaTHYECKOro, MPOrpaMMHOT0, HH(POPMAITMOHHOTO M TEXHUYECKOTO 0OecreueHus] Ha OCHOBE
METOJI0B IUCKPETHOW MaTEMAaTHKH.

Hcunciaenne BbICKa3bIBAHUI.

BBeneHnne B mareMarndeckyro JIOTMKY. KpaTkue cBeleHUs M3 MCTOPUM MaT€MaTH4eCKOU
noruku. Poibs MaTemaTnueckoil J0ruKy npu pa3paboTKe U SKCIUTyaTallud XUMUKO-TEXHOJIOTUYECKUX
cucteM. QopmasbHbIEe akCMOMaTH4yeckue cucreMbl. CUMBOJIBI, BBIPAXKEHHS, (DOPMYIIbI, aKCHOMBI.
[IpaBuno BBIBOJA, HEMOCPEACTBEHHOE CIEICTBUE, BBIBOJA, Teopema. Jlormka BbICKa3bIBaHUM.
Jlornueckuii BiBoA. AkcnoMmsl. [Ipasmo modusponens. Teopema IeAyKIUK U TPABHIIO CHILTIOTH3MA.
[TomHoTta W HempoTuBOpeuMBOCTh. HezaBucuMoOcTh akchom. PaszpemmmocTts Teopuu. [pyrue
akcuoMaTu3anuu. I[IpoBepka BBIBOAMMOCTH C TOMOIIbI0 HCTHHHOCTHBIX Tabmun. CexBeHIMH
I'eaniena. Monens mupos Kpumnke. Meton pe3omtoruii Poouncona. Meton kinay3 Bonra. O0patHbiii
MeTo]1 MacrnoBa (OaronpusTHeIX HAOOPOB).

Hcuncienne npeInKkaToB U HeYeTKAas JOTHKA.

Jloruka npeaukaToB. ABTOMaTH3alMs JJIOTHYECKOTo BbIBOAA. [lepemenHbIe, QyHKIINHU, TEPMBI,
IpeIuKaTbl, KBaHTOpHL, (opmynbl. OOnacte nedcTBus KBaHTOpa. CBOOOIHBIE U CBSI3aHHBIE
nepemMeHHble. MHTepmpeTanuu, paBHOCHILHOCTh. Pacmo3HaBanue oOmie3HaunMocTtu. [IpoGiema
pa3pemmMoCcT. AKCHOMBI M TpaBWJIa BBIBOJAA HMCUMCIEHHS IPEIUKATOB. Teopema IeqyKUUU.
HempoTuBopeunBOCTh M MONHOTA. BhIHECEHWE KBAHTOPOB W TpelIBapeHHas HOpMalibHas (opma.
CkyneMoBckHe cTaHaapTHble (opmbl. OpOpaHOBCKUN yHUBEpCYM M Teopema JpOpaHna.
[oncranoBka u yHupukanus. Meto pe3ontonuii u ero noaHota. CTpareruu MeTosia pe3oioLuii.
Jusbronkrel XopHa. [IpuHumn torudeckoro nporpammuposanus. Hederkue maoxxectsa. Heuerkas
noruka. [losiBnenne u cytb HeueTkocTH. Popmann3zanus He4eTKOCTH. DyHKIMS MPUHAIEKHOCTH.
JlunrBuctruyeckas nepeMenHas. Onepanuu HaJl HEYETKUMU MHOkecTBaMu. Hederkast apudmeruka.
Metonas! nedazzudukanuu. Heuerkue otHomeHus. CTaHaapTHbIE HEUETKHUE JIOTUYECKHUE OEepalltu.
Heuerkuii BbiBOoA. CTEnEeHM HMCTMHHOCTH W CTENEHW YBEPEHHOCTHM. HeweTkuii aHamor meronaa
PE30JIFOLIHNA.

Koneunsblie apTomMaThl, Mammmubl Thopunra-Ilocra, c10KHOCTh BHIYUCIEHHUI.

DneMeHThl TeopuH aBToMaToB. [loHSATHE aBTOMATHOTO mMpeoOpa3oBaHus HHPOPMAIUH U
KoHeyHoro aBromarta. CrocoOsl 3aaHus aBToMaToB. ABTOMaThl Munu u Mypa. [Iporpammuas u



anmaparHas peaiu3alus aBTOMaToOB. DKBHUBAJICHTHOCTh M MUHUMU3ALUS aBTOMATOB. MalluHbI
Toropunra-Ilocta. ®@opmanuzanuss HOHATHS anroputMa u (QopMaibHBIE MOJAETH aJTrOPUTMOB.
Mammna TriopHHTa: onpenenenus, cBoiicTsa, rpadsl nepexonos. Mammna Iocta. IlporpamMmer s
mamuH. [IpoGnema pacno3HaBanus. I[Ipobimema OCTaHOBKU. AJITOPUTMHUYECKH HEpa3pelIrMble
npo6aembl. CI0XHOCTh aNrOPpUTMOB. Mephl CIIOKHOCTH. BpemMeHHass U eMKOCTHasi CIO0XKHOCTb.
ACUMIITOTHYECKAsI CIOXKHOCTb, MOPAIOK CIOKHOCTH, CIIOKHOCTh B CPETHEM M B XYAIIEM CilydYae.
Tpynuopaspemumbie 3anaun. HenerepmunupoBanHas mamuHa Teiopunra. Kimacesr P u NP. NP-
nosHble 3agaun. NP-momHOTa MpoOaeMbl BEITOJHUMOCTH (OPMYIT JIOTHKH BBICKa3bIBaHHi. O030p
MPUJIOKEHUA MaTEMaTHYeCKOM Joruku. HampaBiieHust HCoJIb30BaHMS ammapara MaTeMaTHYeCKOu
JOTHKHM B 3a/layax MpakTuueckoil mHpopmatuku. Crnenudukanus U BepupHKaLUs MPOrpaMMHO-
anmapaTHbIX IPOEKTOB, JOIMYECKOE MPOrPpaMMUPOBAHUE, IIOCTPOCHUE OHTOJIOTHM, S3BIKU OOIICHUS
MHTEJJIEKTYaJIbHBIX ar€HTOB.
4. O0beM y4eOHOM JUCHUIINHBI

O6bem
Buabi yueOHoii padoThI B 3aueTHEIX B akazem.
eAMHUIIAX qJacax
OO0mas TpyA0€eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY IJIaHY 3,0 108
KonTaktHas padora (KP): 0,88 32
Jlexmn (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) 0,88 32
[Tpaktuueckue 3ausatus (113) - -
CamocrositesbHas padora (CP): 2,12 76
Bua koHTpoJ: 3auer - -
O6bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponom.
eAMHUIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonraktHas pa6ora (KP): 0,88 24
Jlexumn (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) 0,88 24
[Mpaktuueckue 3ansatus (I13) - -
CamocrositesbHas padora (CP): 2,12 o7




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI

«/lomoJITHUTEJIbHBbIE IJIaBbl (PU3MKHN B TEXHOJIOTHH U NepepadoTKe MOJIMMepPOB»

(b1.B./1B.03.01)

1. Heap AMCHMNJIMHBI — MPUOOPETEHUE CTYIEHTAMH 3HAHWUK IO OCHOBHBIM pa3jeliaM
(GU3HUKY U YMEHHIO TIPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX TUCIUTUIMHAX.

2. B pe3yibTare n3yuyeHus JMCUMIJIMHBI CTYAEHT J0JI/KEeH:

O6manate cnenyromumu npogeccuonanrvuvimu (I11K) komnereHusAMH:

- CIIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJAUTH (U3NYECKHE U XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH 00pabOTKY HX pe3yJbTaTOB M OLEHWBATh MOTPEIIHOCTH, BBIIBUraTh THUIIOTE3bl U
yCTaHaBIMBATh TPAHULIBI UX MPUMEHEHHUs, NPUMEHSITh METOJbl MAaTEMaTHYECKOTO aHalu3a |
MO/JICITUPOBAHHUS, TEOPETUIECKOTO M IKCIIepUMeHTaIbHOro rccienoanus (I1K-16);

- TOTOBHOCTBIO HCIIOJNIb30BaTh 3HAHHUS OCHOBHBIX (DU3MYECKHX TEOPHM JUIsl PeIleHUs
BO3HHUKAIOMNX (U3NUYECKUX 33J[ad, CAMOCTOSITEIbHOTO MPHOOpeTeHUs (PU3MUECKUX 3HAHWUU, IS
MOHUMAaHUS MPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCJE BBIXOIALINX 3a IMpeaesbl
KOMITIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19).

3namo:

- hu3HYecKre OCHOBBI KBAHTOBOW CTATUCTUKHU (MCXOIHBIE «0a30BbIE» MOJI0KEHUSI, OCHOBHBIE
KBAHTOBBIE CTATUCTUUECKHUE PACIIPEIEIICHNU);

- 3JIEMEHTHI 30HHON TEOPUU MPHU TPAKTOBKE PA3IIMYHBIX CBOMCTB METAILIOB, JUIIEKTPUKOB U
MOJIyTIPOBOIHUKOB;

- 0a3oBble (hU3MYECKHE TOHATHA O KBAaHTOBBIX TEOPHSIX TEIUIOEMKOCTH (Ha TMpuMepe
KPUCTAJUTMYECKUX TEN);

- 3JeMeHTbl (QU3UKH TBEPAOro Tena (MCXOJIHbIE TMOHATUS O KpUcCTaiorpaduu, TUIax
KPUCTAIIMYECKUX CTPYKTYP; CBEACHHUS O SIBJICHUU U KBAHTOBOM TPAKTOBKE CBEPXITPOBOAUMOCTH).

Ymems:

-  TPUMEHATHh HWCXOAHBIC (U3MUECKHEe (TCOPETHYECKHE) 3HAHUSA TPU  PEUICHUU
po(heCcCHOHANBHBIX 3a]1a4;

- IPOBOJMUTH OLIEHOYHBIE PACUETHI M OCYIIECTBIATH (HAa KAaueCTBEHHOM YpPOBHE) aHaJIU3,
Ha0II0JaEMBIX SIBJICHUIA.

Braoems:

- HaBbIKaMM OOOCHOBaHHS CBOUX CYXKICHHM, YTO CIOCOOCTBYET MpPaBUILHOMY BBIOOPY
METOJUKH MTPOBOAMMOIO CTYJICHTOM HCCIIEIOBAHMUSL.

3. KpaTkoe cogepkaHue TUCHUILINHBI:

1. DileMeHTHI KBAHTOBOH CTATUCTHKH

DneMeHThl KBaHTOBOM CTaTUCTUKU. KBaHTOBas cucrema U3 OJMHAKOBBIX yacTull. [TpuHiun
TOXKJIECTBEHHOCTH OJMHAKOBBIX YacTUIl. CHMMETpHYHbIC 1 HECHMMETPUYHBIE BOJIHOBBIC (DYHKITUH,
OTIMCHIBAIOIIUE COCTOSIHHSI TOXKIECTBEHHBIX MUKpouacThil. bo3oHs! u pepmuonsl. [Ipuniun [laymm.
KBanToBbIE cTaTCTHUECKKE pacnpeneneHus boze-Oinmrelina u @epmu- {upaxa. Beipoxx1eHHBIH
AJICKTPOHHBIN Ta3 B KpUCTAIIaX (METaJIbl).

2. MeTtayuibl, AUIJIEKTPUKH U MOJYNPOBOJIHUKY € TOYKH 3peHHs 30HHOH Teopuu

OHepretndeckue 30HBI: cratuctuka @Oepmu-lupaka, sHeprus Depmu. DIEKTPOH B
MEePUOIMUECKOM ToJIe KprcTaiia: 3¢ (exkTHBHAs Macca 3JIEeKTpOHa.

3. DieMeHThbI GU3MKH TBEPAOTrO TeJa.

@usuka tBEpHoro tena (OTT): onpeneneHue, cBA3b C APYTUMU TUCHMUILIMHAMU, OOBEKTHI
U3YYCHHS, Kpyr pemaeMmbix 3amad. CBsi3p ¢ kpucrawiorpapueil, KpucTamoQu3ukoidn u
kpuctanoxumueil. KongencupoBannoe cocrosinue. Ilogxon k onucanuto TBEpAbIX Ten. CTpyKTypa



kpuctaioB. CuMMeTpust M (PU3HYECKHE CBOMCTBA KPUCTALIOB. THITBI KPUCTAIUTMYECKUX CTPYKTYP

(oOmas xapakrepuctrka). [ImoTHBIE yakoBKH: KyOWdecKkass U TeKcaroHalibHas (Ha Ka4eCTBEHHOM

ypoBHe). [ToHsATHE 0 CBEpXITPOBOAMMOCTH (KBAaHTOBEIE MPEACTABICHUS HA KAYECTBEHHOM YPOBHE).
4. O0beM y4eOHOM JUCHUIIINHBI

O6bem
Buabi yueOHoii padoThI B 3aueTHEBIX B akazem.
eIMHUTIAX qacax
OO0mas TpyA0eMKOCTh JUCHUIJIMHBI 0 Y4eOHOMY IJIaHY 3,0 108
KonTaktHas padora (KP): 0,88 32
Jlexuuu (Jlek) 0,44 16
JlaGopaTtopHbie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,44 16
CamocrositesbHas padora (CP): 1,12 40
Bua KOHTpOJISA: IK3aMeH 1,0 36
O6bem
Buabi yueOHoii padoThI B 3auetHbix | B actponowm.
eAMHHIIAX Jacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonTaktHas padora (KP): 0,88 24
Jlexmn (Jlek) 0,44 12
JlaGopaTtopHbie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,12 30




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI

«SInepnas ¢pu3nka B TEXHOJIOTHH U nepepadoTke moaumepon» (b1.B./1B.03.02)

1. Heap AMCHMNJIMHBI — MPUOOPETEHHE CTYIEHTAMHU 3HAHUN IO OCHOBHBIM pa3jeliaM
(GU3HUKY U YMEHHIO TIPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUTUIMHAX.

2. B pe3yJibTare n3yuyeHus JMCHUIJIMHBI CTYE€HT J0JIKEH:

O6manate cnenyromumu npogeccuonanrvuvimu (I1K) komnereHusAMH:

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJAUTH (U3UYECKHE UM XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAUTH 00pabOTKY HUX pe3yJbTaTOB M OLEHWBATh MOTPEIIHOCTH, BBIIBUraTh THUIIOTE3bI U
yYCTaHaBIMBATh TIPAHULIBI MX TMPUMEHEHHs, MPUMEHSATH METOJIbl MAaTeMaTU4YeCKOro aHalu3a Hu
MO/JICITUPOBAHHUS, TEOPETUUCCKOTO M IKCIIepUMeHTaIbHOTO rccienoanus (I1K-16);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DU3MYECKMX TEOPHM JUIsl peIleHUs
BO3ZHUKAOIMNX (DU3MYECKHUX 3313y, CaMOCTOSTEIILHOTO MPUOOPETeHUs (PU3NYECKUX 3HAHUHU, IS
MOHUMAHUS MPUHIMIIOB Pa0OTHl MPUOOPOB M YCTPOHCTB, B TOM YHCJE BBIXOISAIINX 3a MPEACIbI
KOMITIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19).

3namo:

- hu3MUecKre OCHOBBI KBAHTOBOW CTATUCTUKHU (MCXOIHBIE «0a30BbIE» MOJI0KEHUSI, OCHOBHBIE
KBAHTOBbIE CTATUCTHUUECKHE pacrpeiesieHus);

- OJIEMEHTHI 30HHOW TEOPUU IIPU TPAKTOBKE PA3IIUYHBIX CBOMCTB METAJIOB, TUAJICKTPUKOB U
MOJTYTIPOBOTHUKOB;

- 0azoBble (hU3MUECKHE TOHATUS O KBAHTOBBIX TEOPHUAX TEIUIOEMKOCTH (Ha MpUMEpe
KPUCTAJIIMYECKUX TEI);

- 3JeMeHTbl (QU3UWKH TBEPAOro Tena (MCXOJIHbIE TMOHATUS O KpUcCTaiorpaduu, TUIax
KPUCTAIIMYECKUX CTPYKTYP; CBEACHHUS O SIBJICHUU U KBAaHTOBOM TPAKTOBKE CBEPXITPOBOAUMOCTH).

Ymems:

-  TPUMEHATHh HWCXOAHBIC (QU3MUECKHEe (TCOPETHYECKHE) 3HAHUSA TPU  PEUICHUHU
pod)eCCHOHANIBHBIX 3a71a4;

- TIPOBOJMTH OIICHOYHBIC PACUETHl M OCYIIECTBISATH (HAa KAa4eCTBEHHOM YpPOBHE) aHAIIU3,
Ha0II0aEMBIX SIBJICHUIA.

Braoems:

- HaBBIKAMH OOOCHOBaHHUS CBOUX CYXICHHI, YTO CIIOCOOCTBYET MPaBUILHOMY BEIOODY
METOJIUKH TTPOBOAMMOTO CTYJCHTOM UCCIICIOBAHMSL.

3. KpaTkoe conep:xkaHue TUCHUILINHBI:

3.1. MecTo 1 3HaYeHUe AAePHON PU3UKH

[Ipeamer SAD. Mecto u 3Hauenue D B coBpeMeHHOM ecTecTBO3HAaHUU. OCHOBHBIE 3a/1a4H,
nporpaMMa M CTpyKTypa Kypca. OcHoBHble dTambl paszButus S®P. Bumsl (yHIamMeHTanbHBIX
B3aUMOJICHCTBUH. Macmtabbl U €IUHMIBI U3MEpeHUN (U3NYEeCKuX TUCHUTIIHH. OCOOECHHOCTH
bu3nYeCKuX SIBICHUN B MUKPOMHUPE.

3.2 CtaTu4yeckue CBOiCTBAa AaTOMHBIX si/iep

OCHOBHBIE CTaTUYECKUE CBOMCTBA SJIEP: MACCOBOE YMCIIO, AJIEKTPUUYECKUM 3apsijl, COCTaB,
pasMmepbl, DSHEpPrusi CBA3W, CIOUH, MOMEHT KOJMYECTBA JBWKCHUS, MAarHUTHBII MOMEHT,
KBaJApyNoJibHbIA MOMEHT. CBOMCTBA SAEPHBIX CUJl. OCHOBBI TEOPUH SAEPHBIX CUJl. MOAEIIN aTOMHBIX
saep. Paznen Bunbl painoakTUBHOCTH, PaIMOAKTUBHBIE CEMENCTBA. 3aKOHBI IPOCTOTO U CIOXKHOTO
pPaAMOaKTUBHOTO pacraia. 3aKOHOMEPHOCTH anb(a- 6eTra- u ramma- pacnazga. [lonstue o saepHoOi
sHepreTuke. [IpoOieMbl U MEPCIEKTUBBI Pa3BUTUS MUPOBOW M OTEUECTBEHHOW SHEPTETUKH, POJIb
ATOMHOMW SHEPruu. DJIEeMEHTapHas T€OpUs AEJIEHUs. DHEPIrusi U MPOAYKThI AeiaeHus saep. OCHOBBI



LEHOTO Mpouecca. SaepHble peakiuu cuHTe3a. TepMosliepHble peakiuu BOo BceneHHONW W B
nabopaTopHbIX ycnoBusx. [IpoOiaeMbl ynpaisieMoro TepMOsSAEpHOTO CHHTE3a

3.3 BzaumojeiicTBHe U3/Ty4YeHHS C BelIeCTBOM

Nonusupytomiee uznydenue. OO0Imume 3aKOHOMEPHOCTH B3aMMOJACHCTBHUS HOHU3UPYIOIIETO
U3JIy4EHUsl ¢ aTOMaMM BellecTBAa. B3auMonielcTBUE TSKENbIX 3apsKEHHBIX YACTHUI] C BELIECTBOM.
B3anMopeiicTBre 2JIEKTPOHOB U TaMMa- KBaHTOB ¢ BEHIECTBOM. [Ipobern 4acTuI] HOHU3UPYIOIIETO
usnedyeHus B BemlectBe. Knaccuduxanus siaepHbIX peakiuil. 3aKOHBI COXPAHEHUS B SJIEPHBIX
peakmusax. MexaHW3Mbl U TapaMeTphl SAEPHBIX peakiuid. OCOOCHHOCTH SIEPHBIX PEaKIUM,
MPOTEKAIOIIUX MPU BO3JACHCTBUHM YaCTHUIL, MUMEIOIIUX DPA3JIMYHBbIE MapaMmeTphl (dHEPreTHUEcKUe,
MacCOBbIE, 3apsAJ0BbIE, KOPIYCKYJISPHO-BOJHOBBIE). VICTOUHMKM 3apsyKEHHBIX YacTHI] U IaMMa-
KBAaHTOB. VICTOUHMKM HEHUTPOHOB M JAPYrMX HEHTpalbHbIX yacTuUll. [IpuHUIMIBI OOHapyXKeHus,
pampuomerpun U crnexkrpomerpun B SD. Perucrtpanus 3apsKEHHBIX M HEUTPAIBHBIX YaCTHULL
pa3nuy4HbIX SHEpruil. ['a30Bble, NOIYNIPOBOJHUKOBBIE, CHUHTHIIISILIMOHHBIE U TPEKOBBIE I€TEKTOPHI.

4. O0beM yueOHO# JUCUUIIJIMHBI

O6bem
Buabi yueOHoii padoThI B 3aueTHEIX B akazem.
eAMHHIIAX gacax

OO0mas TpyA0€eMKOCTh TUCHUILJIMHBI 0 Y4eOHOMY IJIaAHY 3,0 108
KonTaktHas padora (KP): 0,88 32
Jlexmn (Jlek) 0,44 16
JlaGopaTtopHsie padoTs (J1ab) - -

[Mpaktuueckue 3ansatus (I13) 0,44 16
CamocrositesbHas padora (CP): 1,12 40
Bua KOHTpOJISA: IK3aMeH 1,0 36

O6bem
Buabl yueOHol padoThl B 3agerneix | B actponoMm.
eMHHIIAX gacax

OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonraktHas pa6ora (KP): 0,88 24
Jlexumn (Jlek) 0,44 12
JlaGopatopubie pabots (JI1ab) - -

[Mpaktuueckue 3ansatus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,12 30
Buja xoHTpOJISI: IK3aMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«JlomoJTHUTEIbHBIE TJIaBbl XuMuH U ¢u3ukn noaumepos» (b1.B./1B.04.01)

1. llesas AMCHUMIIMHBI — JOPMUPOBAHUE Y CTYJACHTOB OCHOBHBIX IIPECTABICHUN O XUMHH U
¢u3uKe NOIMMEPOB, OCOOCHHOCTSIX CBOMCTB IMOJIMMEPOB U 3aKOHOMEPHOCTSIX, UX 00pa30BaHUs.

2. B pe3yJibTare n3yuyeHus JUCHUIJIMHBI CTYE€HT J0JIKEH:

Ob6manate caepyromumu oowenpogeccuonanrvuvimu (OIIK) u npogeccuonanonvivu (I1K)
KOMIIETEHIUSIMHU:

- TOTOBHOCTBIO UCIIOJIB30BATh 3HAHUSI O CTPOCHHMHU BEIIECTBA, IPUPOJIE XUMUUECKON CBSI3U B
Pa3IUYHBIX KJaccaX XMMHUYECKHX COCAMHEHUM NJIsl MOHMMAaHMsI CBOMCTB MaTepuaioB U MEXaHU3Ma
XUMHYECKHX TPOIIECCOB, MPOTEKaIUX B okpyxkatoniem mupe (OI1K-3);

- TOTOBHOCTHIO HCIOJB30BaTh 3HAHWE CBOWCTB XWMHUYECKUX DSJIEMEHTOB, COCAMHEHHA U
MaTepualioB Ha UX OCHOBE JJIs pelieHus 3a1a4 npodeccunonanbHoi aestenbroctu ([1K-18);

- TOTOBHOCTBHIO U3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(MOpMAIMIO, OTCUSCTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3namo:

- OCHOBHBIE MPOIIECCHI LIEMTHON TOTUMEPU3ALINH;

- HEOOXOIUMBIE YCITOBHUS 0€300PBHIBHON («IICEBAOKUBYIIEH ) MOTUMEPHU3ALINH;

- KOJIMYECTBCHHBIE KPUTEPUU OTHOCUTEIBHONW aKTUBHOCTH COMOHOMEPOB MpH IEMHOM
COTIOJTMMEPHU3AIINY;

- IOHSTUE «IIpeIeTbHAs TEMIIepaTypa MoJIMMepu3aum» u cxemy Q—e;

- cTaauy 00pa30BaHUs U MPEKPAIICHHs POCTa MAKPOMOJIEKYT MPY OJUKOHICHCAIIUH;

- OCHOBHBIE OTJIMYMS peakuMid Ha TMOoJIMMepax OT aHaJOTHYHBIX  peakIHi
HU3KOMOJIEKYJISIPHBIX BEIECTB;

- OCHOBHBIE (P (HEKTHI TOTMMEPAHATIOTUYHBIX PEaKITHi;

- TATIBI Me30()a3 MOJTMMEPOB;

- 0COOEHHOCTH KPUCTAIIIMYECKOI0 COCTOSIHUS MTOJIMMEPOB;

- 0COOEHHOCTHU CBOMCTB CTEKI000PA3HBIX U BA3KOTEKYUHX MOJIMMEPOB;

- IATh BO3MOXHBIX TUIIOB YIOPSIOYEHHOCTH B MOJIUMEPAX.

Ymemy:

- ONpeAeNsaTh THUIl TMOJMUMEPU3alUU (pPaJAUKAILHON, AHWOHHOW, KAaTHOHHOH, WOHHO-
KOOPIMHAIIMOHHON );

- yCTaHaBJMBaTh B3aHUMOCBA3b KHHETHYECKHUX IApaMETPOB C MOJEKYJISIpHOM Maccoi
00pa3yromuxcs MoJIMMeEpPOB;

- OIpENeNsITh KOHCTAaHTY PaBHOBECHS MOJIMKOHICHCAIINH;

- OLICHUBATH KOI(PPUITMECHT MOTUMEPU3AIINY TT0 CTENICHHU 3aBEPIIICHHOCTH MOJUKOHICHCAIIUH;

- OIICHUTH BIIMSIHHE TEMIIEPATyPhl HAa CKOPOCTH MPOIIECCa U MOJIEKYIISIPHYIO MacCy MOJIMMepa,
00pa3yIoIIerocs B yCIOBUSAX PAaBHOBECHOMN MOJMKOHICHCAIINH;

- OIICHMBATh BKJAJ TEX WJIA HWHBIX B3aHMMOICHCTBHA TpPHU XUMHUYECKUX MPEBPAIICHHUSIX
MOJIUMEPOB;

- BBIOMPATh METO/] CIIMBAHUS UCXOS U3 CTPOCHHSI MAaKPOMOJIEKYJI;

- OLICHUBATh KHHETUKY KPUCTATU3ALUN TOJIUMEPOB;

- OIPENENSITh TEMIEPaTyphl (a30BbIX U PU3NYECKUX MTEPEXOI0B B MOJIUMEPAX.

Braoems:

- METO/IaMHU OIICHKU OTHOCHTEIbHOW aKTUBHOCTH COMOHOMEPOB IMIPH COMOJIMMEPH3AIUH;

- METOJIaMHU pacueTa TepMOJl THAMHUYECKHX TapaMeTPOB MOJIMMEPH3AIUH;

- IPUEMaMH PETYITHPOBAHUS COCTABA COMOJIMMEPOB MPH IIETTHON COMOIMMEPHU3AIUH.



- IpuUeMaMu pacuera cojAepkKaHHs N-MEpPOB Ha pa3HBIX CTEMEHSIX 3aBEPIIEHHOCTH
MOJIMKOHCHCAIIUN

- IPUEMaMH OI[EHKHA KMHETUYECKUX MapaMeTPOB MOTMMEPAHAIOTUYHBIX TPEBPAICHUI;

- METO/IaMH OIICHKU (pa30BBIX U PUINIECKUX COCTOSHUHN TTOTUMEPOB.

3. KpaTkoe cogep:kaHue TUCHUTLITUHBI

3.1. IlenHbie mporecchl 00pa30BaHUsI MAKPOMOJIEKYII.

PanukanpHas nonuMepuzanus. Peakiuu nepegayuu Henu Npyu paauKaabHOM MOJIUMepU3aluu.
OHepreTuyeckue U TEPMOJAMHAMUYECKHE XAPAKTEPUCTUKHU PATUKAIBHOM MOJUMEpU3AIIH.
[Tonmumepu3aius MOHOMEPOB C IByMS U 0oJiee HEHACHIIIICHHBIMU CBSI3SIMH.

Nonnas  monumepusanus. HNoHHO-KOOpAMHALIMOHHAA  MOJUMMEpPU3aLHSL. Honnas
MOJIUMEPH3AIHS TeTEPOIUKIIOB.

Hennas cononumepusanus. PagukansHasa cononuMepusanus. MloHHas conoamMmepu3anusi.

OO01ue CBeICHUS O «KHUBYIIEH MOJIMMEPHU3aIUH.

3.2. CryneHyaTsie MpOIECCHl 00Opa3oBaHus Makpomojiekyin. OOpa3oBaHHE PEAKITMOHHBIX
neHTpoB. Ctanusa oOpa3oBaHMs LEMHBIX MOJEKYJ MpU MoJUKOHAeHcanuu. Ctaausi mpekparieHus
pocTa  MakpoMOJIeKYl B  CTyNeHuYaThlXx Ipoueccax. [loidukoHmeHcanuss B pacIUlaBe.
[TonukonaeHcanus B pacTBOpe. IMYIbCUOHHAS MOJMKOHAeH caus. Mexda3Has monuKoHIeH CaIHsL.

3.3. XuMuueckue peakuuu nosumepos. [lonumepHsie 3¢ppeKTsl mpu moauMepaHaJIorHuHbIX
npeBpanieHusX. PeakimonHas criocoOHOCTh oMuMepoB. Luknu3anus npu moJIuMepaHaTOrHIHbIX
npeBpalieHusIX. Peakinu AecTpyKINKY U CITUBAHUS MaKPOMOJICKYII.

3.4. OcoOCHHOCTH YHOPSIOYEHHOTO COCTOSIHUS MOJUMEpPOB. Me3oMophHOE COCTOSHUE
BeniecTs. JKuikue 1 iacTudeckue KpucTauibl. [ moOynspHbie KpUcTalibl HOJUMEPOB. JIMOTpOHBIE
KUJKUE KPUCTAJUIBI )KECTKOLEITHBIX MOTUMEPOB. TepMOTPOITHbIE KUAKNUE KPUCTAIUIBI TOJIUMEPOB

3.5. Kpucrammmieckue momumepsl. Knnetnka 1 0COOCHHOCTH KPUCTAILTU3AIMH TTOJIUMEPOB.
Cnemnudurka CBONCTB KPUCTAUIMUYECKUX MOJUMEPOB. MeXaHMUECKHE CBOMCTBA KPUCTAJUTMYECCKUX
MOJIUMEPOB.

3.6. MeTozp! onpeeneHus PU3HUECKUX COCTOSHHM MomuMepoB. CTEKI000pa3HOe COCTOSHUE
MOJIMMEPOB, OCOOCHHOCTH WX MEXAaHMYECKHX CBOMCTB. Bs3KoTeKkydee COCTOSIHHE IOJTHMEPOB.
MonenbHbIN METOJT U3YUCHHUS PEeNlaKCAlMOHHBIX MEXaHUYECKUX CBOMCTB aMOP(HBIX IMOJTMMEPOB.

4. O0beM y4eOHOM JUCHUIIINHBI

O6bem
Buanbi yueOHoii padoThI B 3aueTHEIX B akazem.
eIMHUTIAX qacax

OO0mas TpyA0eMKOCTh JUCHUILJIMHBI 10 Y4eOHOMY IJIaHYy 3,0 108
KonTaktHas padora (KP): 1,33 48
Jlexmn (Jlek) 0,89 32
JlaGopaTtopHsie padoTs (J1ad) - -

[Mpaktuueckue 3ansatus (I13) 0,44 16
CamocrosTeasHnasi padora (CP): 1,67 60
CamocrosTenbHOE U3YyUCHUE PA3ICIIOB TUCIUILITMHBI 1,66 60
Bua koHTpOJIA: 3aUeT ¢ OLEeHKO - -




0O0beM

Buabl yueOHol padoThI B 3agernsix | B actponOoM.
SAMHUIIAX yacax

O01mas Tpya10eMKOCTh TUCHUIIHHBI 110 Y4eO0HOMY ILUIaHy 3,0 81
KonraktHas pa6ora (KP): 1,33 36
Jlexmmn (Jlek) 0,89 24
JlaGopatopubie pabots (JI1ab) - -

[Mpaktuueckue 3ansatus (I13) 0,44 12
CamocrositesabHas padora (CP): 1,67 45
CamocTOosTeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTIIMHBI 1,67 45

Bua KoHTpOJIA: 3a4eT ¢ OLeHKOM - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«DU3NKO-XUMHYECKHE OCHOBBI epepadoTku notumepos» (b1.B.J1B.04.02)

1. Heab A cuMNIMHbI — 03HAKOMHUTH 00Yy4YaIOUINXCS C MOJIESIMU U TTOJX0aMH, IPUHATHIMU
JUIS ONMCAHMs TOJMMEPOB B Pa3IMYHBIX COCTOSHUSAX, OOO3HAYUTH COBPEMEHHBIC TEHACHIMH B
Pa3BUTUU TEOPETUUYECKUX MPEACTABICHUI O CTPOCHUU HAAMOJIEKYISIPHOU CTPYKTYpPbI MOJIMMEPOB,
U3YYUTh XapaKTep U3MEHEHHUs CTPYKTYPBl MaTepUaIOB MpH mepepadoTke, cHopMUPOBATH LIETOCTHOE
MPEJCTaBICHNUE O CTPYKTYpE U CBOWCTBAX MOJIMMEPOB.

[IpenMeT u3y4yeHHs] AUCUUIUIMHBI COCTABISAIOT: HM3y4YE€HHE OCOOCHHOCTEH (U3NYECKUX

COCTOSTHUI TOJMMEPOB; B3aMMOCBSA3b CBOMCTB MOJHMMEpPAa C TEXHOJOTHYECKUMH MapaMeTpaMu
nepepaboTKy; MyTH U MeTOJIbl 3P(HEKTUBHOTO YIpPaBIEHUS CBONCTBAMH MOJUMEpPA, B3aUMOCBS3b
CTPYKTYpBI, CBOKCTB, MPOIECCOB TNepepaboTKM U TMPUMEHEHUS BAXHEUIINX IMpeICTaBUTEICH
CUHTETHUYECKUX MOJIUMEPOB.

2. B pesyabTare H3y4eHHs JMCHHUILIMHBI 00y4YalOLIUiics 10 MporpaMMe 0aKajJaBpuarTa
HOJIKEH:

Obnadams CIeTyIOUTUMA KOMITICTCHITUSIMU

- TOTOBHOCTBIO UCIIOJIB30BATh 3HAHUS O CTPOCHHMHU BEIIECTBA, IPUPOJIE XUMUUECKON CBSI3U B
Pa3IUYHBIX KJaccax XMMHUYECKHX COSAMHEHUU NJIsl MOHMMAaHMsI CBOMCTB MaTepuaioB U MEXaHU3Ma
XUMHYECKHX IPOIIECCOB, MPOTEKAIIUX B oOkpyskatoiem mupe (OITK-3);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHYECKHX 3JIEMEHTOB, COCAUHEHMHN H
MaTepualioB Ha UX OCHOBE JJIs pelIeHus 3a1a4 npodeccrnonanbHoi aestenbroctu (I1K-18);

- TOTOBHOCTBIO H3Yy4aTh HAyYHO-TEXHHYECKYI0 HH(OpPMAIUIO, OTCYCCTBEHHBIH U
3apyOCKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3namo:

— 3aKOHOMEPHOCTH XUMHUECKUX U (PU3UUECKUX MPOIECCOB MPH nepepaboTke MOIMMEPHBIX
MarepuasoB;

— METOZbI ONTUMM3ALUN CBOMCTB NOJMMEPHBIX MaTe€pUasoB;

— METOBI OLIEHKH 3(p(PEeKTUBHOCTHU MPOLIECCOB MEepepadOTKH MOIMMEPHBIX KOMIO3UIIMOHHBIX

MaTepHUaoB.
Ymems:

- IPUMEHSTH TEOPETHYCCKUE 3HAHKS VISl IPENICKa3aHMs TOBEJICHNUS TIOJIMMEPOB B MPOIIECCe
nepepadoTKH.

— BBIOMpATh TEXHOJIOTHYECKUE MApaMETPBI JJIsl KOHKPETHBIX TEXHOJIOTHYECKUX MPOLIECCOB €
y4€TOM 0COOCHHOCTEH XMMUYECKUX U (PU3UKO-XUMHUYECKUX CBOMCTB MOJIMMEPHBIX MaTepUasoB;

— IPOTHO3UPOBATH CBOMCTBA U 9KCILTYaTallUOHHBIC BO3MOKHOCTHU IMMOJIUMCPOB.

Braoemy:

— METOJAaMHU OIPENEIICHUS] ONTHUMAJIbHBIX W PAIMOHAIBHBIX TEXHOJIOTHMYECKUX PEKUMOB
paboThl 000PYIOBAHUS MTPOIIECCOB MEPEPAOOTKH MOJIUMEPHBIX MaTEPHAJIOB;

— MPUHIIMIIAMH COBMECTUMOCTH M CHHEPTH3Ma HHTPETUCHTOB IMOJIMMEPHBIX KOMITO3UTOB;

— METOJIaMH OIICHKH U PETryJIMPOBAaHUS CBOIMCTB MOJUMEPHBIX MaTEPUATIOB.

3. Kparkoe comepxxanue Q1M CUMILIHHbBI:

JlucuMIuIMHA ~ BKJIIOYAET  pasfiesibl, IOCBSAIICHHBIE OCOOEHHOCTSM  Je(OopMarmoHHO-
IPOYHOCTHBIX CBOMCTB aMOP(HBIX U KPUCTAUIMYECKUX MOJMMEPOB, 00JacTH pabOTOCIIOCOOHOCTH
TUTACTMACC U JIACTOMEPOB, BOIIPOCAM TUIACTH(HUKAIINN, TIOTYICHHUS CMECEH M PAaCTBOPOB MOJIMMEPOB.
3HAaYUTEIBPHOE MECTO 3aHHMMAIOT BOMPOCH (POPMUPOBAHUSI CTPYKTYPHI, NMPOYHOCTHBIX CBOWCTB,
TETIO(PU3NUECKUE CBOMCTBA, a TAKKE OCOOCHHOCTSAM PEOJIOTUH TOJIUMEPHBIX CHCTEM.



OtnenbHBIA pa3en MOCBAIIEH BOMNPOCAM OTBEPXKACHHS OJMIOMEPOB U BYJIKAaHHU3ALUU
KaydyyKoB; OH BKJIOYAaeT TaKKe NPUHIUIBI (OPMUPOBAHUS pELENTyp COOTBETCTBYIOLIMX
MaTepHaJIOB, & TAKKE PETYIMPOBAHUSA OCTATOYHBIX HAIIPSIKEHUM.

3aKJIIOYUTENbHBIA pa3fiel Kypca IMOCBSIIEH aHalu3y IyTed pPEryJupoBaHHsl CBOMCTB
TEPMOILIACTOB M PEAKTOIUIACTOB B MpoIlecce MepepadoTKH.
4. O0beM yueOHO# JUCUUIJIMHBI

O0bem
Buabl yueOHol padoThI B 3agerHBIX B akazgem.
eAMHHIIAX gacax

Oo6masi TpyA0eMKOCTh TUCIHHUILJIMHBI 10 Y4eOHOMY IJIaHy 3,0 108
KonrakTHas padora (KP): 1,33 48
Jlexiuu (JIek) 0,89 32
JlaGopatopusbie pabots (JI1ab) - -

[Mpaktuueckue 3ansatus (I13) 0,44 16
CamocrositesabHas padora (CP): 1,67 60
CamocTOosATeTbHOE U3YUYCHHUE PA3/ICSIOB JUCITUTIIMHBI 1,66 60
Bua KoHTpOJIA: 3a4eT ¢ OLeHKOM - -

O6bem
Buanbi yueOHoii padoThI B 3auernbix | B actponom.
eAMHUIIAX gacax

OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonraktHas pa6ora (KP): 1,33 36
Jlexumn (Jlek) 0,89 24
JlaGopaTtopHbie padoTs (J1ad) - -

[Mpaktuueckue 3ansatus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
CamocTOosTeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTIIMHBI 1,67 45
Bua koHTpOJIA: 3aUeT ¢ OLEeHKO - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«DU3UKO-XUMHUYECKHE OCHOBBI MOJTYy4YeHHUs MOJUMEPHBIX VIEHKO00Pa3y0IMX MAaTEPUAIOB»
(b1.B./1B.04.03)

1. Heab AUCHUILUIMHBI — TPHOOPETEHUE 3HAHUM, YMEHUN M HaBBIKOB B 00JIaCTH XUMUH U
TEXHOJIOTHH CHUHTE3a IMOJHMEPHBIX IJIeHKoOoOpa3ywmux BemecTB. OOydeHHE CTyIEHTOB
MPUHIIMIIAM BBIOOpA MJIEHKOOOPA3YIOUIMX BEIIECTB JJISl JAKOKPACOUYHBIX MAaTEpUaIOB Pa3IMYHOIO
Ha3HAYCHMUS.

2. B pe3yJbTare n3yueHus JMCUMIJIMHBI CTYAEHT J0JI/KEeH:

Ob6manate caepyromumu oouenpogeccuonanrvuvimu (OIIK) u npogeccuonanonvivu (I1K)
KOMIIETCHITHSIMHU:

- TOTOBHOCTBIO HCIIOJI30BATh 3HAHUSI O CTPOCHHH BEIIECTBA, IPUPOJIC XUMUIECKON CBSI3U B
Pa3TUYHBIX KJIaccaX XUMHUYECKUX COSAMHEHUU NJIsl MOHMMAHHsI CBOMCTB MaTepUaioB M MEXaHU3Ma
XUMHYECKHX POIIECCOB, MPOTEKAIUX B okpysxkatoiem mupe (OI1K-3);

- TOTOBHOCTHIO HCIOJB30BaTh 3HAHUE CBOMCTB XMMHUYECKUX 3JIEMEHTOB, COCAMHEHHH U
MaTepHaJoB Ha MX OCHOBE JIS pelreHus 3aaad npodeccruonansHoi aesrenproctr (ITK-18);

- TOTOBHOCTBHIO M3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAalLMIO, OTEUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3namu:

- pa3IMYHbIC BUJIBI INIEHKOOOPA3yIOIINX BEIIECTB U TUIEHKOOOPA3YIOIINX CUCTEM;

- KOMITOHEHTHI KOMIIO3HIIMHA JTsI PA3TUYHBIX CUCTEM IIEHKOOOPA3yIOIINX BEIIECTB,;

-OCHOBHBIC TEXHOJIOTUYECKHME U XUMHYECKHE TIPOIECCHl IMPOM3BOJICTBA Pa3TUYHBIX
MJICHKOOOPAa3yIOINX BEIIECTB;

- MEXaHU3MbI TUIEHKOOOpa30BaHUs AJIs Pa3IMYHBIX THIOB IJIEHKOOOPA3yIOIIUX BEIIECTB U
CHUCTEM TIJICHKOOOPa3yIOIIHX.

Ymems:

- OXapaKTepH30BaTh IJIEHKOOOPa3yolllie MaTepraibl 0 YKa3aHHBIM IMapaMeTpaM;

- o100paTh KOMITOHEHTBI JUISI KOMIIO3UIIHIA C IIEITBI0 TTOMYyYSHUS JTAKOKPACOYHBIX MTOKPBITHIA
C ONPENEIICHHBIMU CBOMCTBAMM;

- OITUCATh TEXHOJOTHYECKUH MTPOIECC U €TO MApaMETPHI ISl TTOTYICHHUS INIEHKOOOPa3yIOIIero
BEIIIECTBA C OIMPEICIICHHBIMH XapaKTePUCTUKAMHU.

Braoemy:

- IPUHLKIIAMHU BBIOOpA MJIEHKOOOPA3yIOIIMX BEUIECTB Ui JIAKOKPACOYHBIX MaTepuasioB
Pa3IUYHOrO Ha3HAYCHHUS.

3. KpaTkoe cogepskaHue JUCHUILINHBI:

OOmue cBegeHUsT O IUIGHKOOOPA3yIONIMX COSAMHEHMSX W WX  KiIacCU(UKAIHS.
Knaccudukanuss ¥ NOPUHIUNBL TOTYYSHHS TICHKOOOpasyromux cucteM. OcCHOBHbIE (PH3UKO-
XUMHUYECKHE 3aKOHOMEPHOCTH M TEXHOJOTUU CHHTE3a CIOXHBIX OIUroddupos, (eHono-,
KapObaMHuI0- W MEIaMUHO(GOPMANBACTHAHBIX  OJIMTOMEPOB,  AMOKCHIHBIX  OJIMTOMEPOB,
nonuypeTtaHoB. [IpupoaHeie miieHkooOpa3yroire BelecTBa U NpoAYyKThI UX nepepadoTku. Cuctemsl
Ha OCHOBE YK3aHHBIX IUIEHKOOOpasyrommx BemiecTB. DU3MKO-XMMUYECKHE acCIeKThl Ipoliecca
IUICHKOOOpa30BaHusl AJI PA3JIUYHBIX TOJMMEPHBIX CHUCTEM U IUIEHKOOOpa3yIOIIMX BEIIECTB.
OcHOBHBIE BHJIBI OTXOJOB MpPH MPOM3BOACTBE IUIEHKOOOPA3YIOMIMX BEIIECTB M CIOCOOBI HX
YTHIU3ALNH.



4. O0beM y4eOHOH JUCHHIIMHBI

O0bem
Buabl yueOHol padoThI B 3auetHbIX B akanem.
eIMHUTIAX qacax

Oo6mas TpyA0eMKOCTh TUCHHIJIMHBI 10 Y4eOHOMY IJIaHy 3,0 108
KonTaktHas padora (KP): 1,33 48
Jlexiuu (JIek) 0,89 32
JlaGopatopusbie pabots (JI1ab) - -

[Tpaktuueckue 3ausatus (I113) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
CamocTosTenbHOE U3YyUCHUE PA3ICIIOB TUCIUILITMHBI 1,66 60
Bua KoHTpOJIA: 3a4eT ¢ OLeHKOM - -

O6bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponowm.
eIMHUTIAX qacax

O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonTaktHas padora (KP): 1,33 36
Jlexumn (Jlek) 0,89 24
JlaGopaTtopHbie padoTs (J1ad) - -

[Mpaktuueckue 3ansatus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
CaMocCTOATEIbHOE N3YUEHHE PA3ENIOB JUCLUIIINHBI 1,67 45
Bua koHTpOJIA: 3aUeT ¢ OLEeHKO - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«[IpoexTHpoBaHue mpou3BoacTB moaumepos» (b1.B.J1B.05.01)

1. Heap aucuumiuHbl — QopMupoBaHue y oOydaromuxcs 3HaHUH 00 OCHOBHOM U
BCIIOMOTATeNbHBIM 000pY/IOBaHMEM IPOM3BOJACTBA IOJUMEPOB, a TaKKE WX MOJATOTOBKE K
OKCIUTyaTally, aHAJINW3Y M MPOEKTUPOBAHUIO XMMHUYECKOH ammaparypbl COCTABISIOMIEH XWMHUKO-
TEXHOJIOTHYECKYIO CUCTEMY, UCIOJIb3YIOIIYIOCS B IPOU3BOICTBE MOJIUMEPOB.

2. B pe3yJbTate n3yueHus JMCUMIJIMHBI CTYAEHT J0JI/KEeH:

O6manate cnenyrommmu npodeccrnonansubiMu (I1K) koMmereHmmsIMu:

- CIOCOOHOCTHIO MPHUHUMATh KOHKPETHBbIE TEXHUYECKHE pelIeHUus IMpu pa3paboTke
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUECKUE CPEACTBA W TEXHOJOTMH C YYETOM
9KOJIOTHYECKUX MociencTBuil ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO HCHOJNB30BAaTh IpaBUJa TEXHUKU OE30MACHOCTH, IMPOU3BOIACTBEHHON
CaHMTApUH, MOKAPHOM O0E30IaCHOCTH U HOPMBI OXpaHbl TPYAa, U3MEPATh U OLIEHUBATh apaMeTphl
MPOU3BOJICTBEHHOIO MUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH U 3aT'a30BaHHOCTH, IITyMa, U BUOpaluu,
ocBernieHHocTd padounx mect (ITK-5).

3namo:

- TOPUHLMIIBI TOCTPOCHUSI TEXHOJOTMYECKHX CXeM U METOJAbl IPOEKTHUPOBAHUS
TEXHOJIOTUYECKUX TMPOLECCOB MPOU3BOJICTBA BHICOKOMOJIEKYIISPHBIX COSAMHEHUH U TIACTHYECKUX
Macc Ha UX OCHOBE;

- OCHOBHBIC HAIIPaBICHHUS HAYYHO-TEXHHYECKOTO pPAa3BUTHS IPOLIECCOB IPOU3BOACTBA
HOJIMMEPOB;

- OCHOBHOE TEXHOJOTMYECKOEe O0OpyIOBaHHE TPOIECCOB IPOU3BOJACTBA IOJIMMEPOB,
MPUHLINI PaOOTHI U €r0 TEXHOJOTHYECKHI pacyuer;

- HOPMaTHUBBI Pacxofia ChIpbsi, MaTepUAIOB, TOIUIMBA, SHEPTUU IS PA3IUUYHBIX MPOU3BOJCTB
MOJIUMEPOB;

- OCHOBHbIE TpeOOBaHUS OpraHU3alUU TpyAa NpPU TMPOCKTUPOBAHUHM TEXHOJIOTHMYECKUX
IIPOLIECCOB.

Ymemy:

- COCTaBUTh IUIaH pa3MeIleHus: 000pyIOBaHUs, PACCUUTATh MPOU3BOJICTBEHHbBIE MOIIIHOCTH,
3arpy3Ky OOOpYJIOBaHUS U SKOHOMHYECKYIO A(PPEKTUBHOCTh MPOCKTHPYEMBIX TEXHOJOTHUYECKUX
IIPOILIECCOB;

- pa3zpabaThIBaTh MPOECKTHYIO U Pa0OUyI0 TEXHUYECKYIO TOKYMEHTAIIHIO;

- IOCTPOUTH TEXHOJOTUYECKYIO CXEMY ITPOU3BOJICTBA MOJINMEPA;

- MPOBOJUTH MPOU3BOACTBEHHBIN KOHTPOJb MapaMeTPOB TEXHOJOTMYECKOro mpolecca U
Ka4yeCTBa FOTOBOM MPOAYKLUH.

Braoemy:

- COBPEMEHHBIMHU MPEACTABICHUSMH O IEPEIOBBIX TEXHOJIOTHIX U 000pYIOBAHNH IPOLIECCOB
IIPOM3BOJICTBA MOJIUMEPOB;

- IPUHIUIIAMH YIIPaBJIEHUS ACUCTBYIOIIMMH TEXHOJIOTHYECKIUMHU MPOIIecCaMy TPOU3BO/ICTBA
MOJIMMEPOB B COOTBETCTBUU C TPEOOBAHUSIMHU TEXHOJIOTUYECKOTO PErylaMeHTa;

- OOIIMMH TPUHLIUIIAMH aIlllapaTypHOro o(opMIICHHUSI COBPEMEHHBIX MPOILIECCOB MOITYUECHUS
MOJIUMEPOB;

- OCHOBAMHU TNPOEKTUPOBAHUS COBPEMEHHBIX TEXHOJIOTMYECKHX IPOLECCOB MPOU3BOCTBA
MOJIMIMEPOB.



3. ConeprxkaHue TUCHUIIHHBI.

Moayas 1.

Beenenue. Ponb 1 MECTO COBpEMEHHBIX TEXHOJIOTUH TOTyYEHUS TTOTUMEPOB B Mupe. Obmue
BOTIPOCHI OpTraHU3allMK MPOCKTHPOBAHUS MPOU3BOACTB MOJUMEPOB. AmmaparypHoe odopmiieHue
TEXHOJIOTHYECKUX CXEM COBPEMEHHBIX MPOU3BOACTB IMOJIUMEPOB. MeTonbl pacyéra OCHOBHOTO

TEXHOJOTHYECKOTO0  O00OpYJOBAaHMS  IPOU3BOJCTB  IOJUMEPOB.  MarepuanbHbli  OamaHc
IIPOM3BO/JICTRA.

Monayas 2.

OCHOBBI  CTPOWTENBCTBA TPOMBINUICHHBIX  37aHWH. (OCHOBHBIC CTPOUTCIBHBIC U

KOMIIOHOBOYHBIE PEIICHUS IPOU3BOJCTB IOJIMMEPOB. YKPYIHEHHBIE METOJBI pacyéra IUIOLaaci
HEOOXOAUMBIX JUIS pa3MEUICHHUs NPOM3BOJICTB MoinuMepoB. CaHUTapHBIE M OSKOJIOTUYECKHE
TpeOOBaHUS K TPOU3BOACTBAM NOJIMMEPOB. PaboTa ¢ KOHCTPYKTOPCKOW W TEXHOJOTHYECKOU

JOKYMEHTALUEH.
4. O0beM y4eOHOH JUCIHIIMHBI
O6bem
Buabi yueOHoii padoThI B 3aueTHEBIX B akazem.
eAMHHIIAX gacax

OO0mas TpyA0eMKOCTh JTUCHUIJIMHBI 0 Y4eOHOMY IJIaHY 5,0 180
KonTaktHas padora (KP): 1,33 48
Jlexmn (Jlek) 0,89 32
JlaGopaTtopHbie padoTs (J1ad) - -

[Mpaktuueckue 3ansatus (I13) - -

Kypcosoii npoekt 0,44 16
CamocrositesbHas padora (CP): 3,67 132
[ToaroToBKa KYpCOBBIX IMTPOCKTOB 1,66 60
IMToxroroska PI'P 0,56 20
[TonroroBka K KOHTPOJIBHBIM paboTaM 0,56 20
[ToaroTroBka K MPaKTUYECKUM 3aHSATUSIM 0,56 20
Jpyrue BUIbI CaMOCTOSTEILHON pabOThI 0,33 12
Bu/1 KOHTPOJISA: 3a4eT ¢ OLEHKOI / KypcoBOii MPoeKT - -

O0bem
Buabl yueOHol padoThI B 3agernsix | B actponOM.
eMHHIIAX gacax

O0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 5,0 135
KonraktHas pa6ora (KP): 1,33 36
Jlexmmum (Jlek) 0,89 24
JlaGopatopubie pabots (JI1ab) - -

[Mpaktuueckue 3ansatus (I13) - -

KypcoBoii mpoekt 0,44 12
CamocrositesabHas padora (CP): 3,67 99
[TonroroBka KypcoBBIX IPOEKTOB 1,66 45
[Moaroroska PT'P 0,56 15
[TonroroBka K KOHTPOJIBHBIM paboTam 0,56 15




IIpooonsicenue mabauyvi

[ToaroTroBka K MPaKTUYECKUM 3aHATUSIM 0,56 15

Jlpyrue BUIbI CAMOCTOSITENIEHONU PabOTHI 0,33 9

Bua koHTpOJIA: 3aUeT ¢ OLEHKO / KypcOBOM MPOEKT - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«OCHOBBI MPOEKTHPOBAHMS MPOU3BOACTB nepepadoTku noaumepon» (b1.B./IB.05.02)

1. Heap aucuMmaMHbl — (opMupoBaHue y oOydaroumMxcs 3HaAHUKW 00 OCOOEHHOCTSIX
COBPEMEHHOT0 aIapaTypHOro o(opMieHHs MPOILECCOB MepepabOTKM MOJMMEPOB U OCHOBAaX
TEXHOJIOTUYECKOTO NMPOEKTUPOBAHMSI TPOU3BOICTB MepepabOTKH TIIACTMACC.

2. B pe3yabTare nu3y4eHus1 AUCHUTNIIMHBI CTY/ICHT JA0JI’KeH:

Obnanare cnenytommmu npogheccuonanvruvimu (IIK) komneTeHImsIMI:

- CIOCOOHOCTHIO TPHUHMMATH KOHKPETHBIE TEXHUYECKHE pEIIeHUs Tpu pa3paboTke
TEXHOJIOTUYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MociencTBuil ux npumenenus (I1K-4);

- CHOCOOHOCTBIO HCIIONB30BaTh IMpaBHJIa TEXHUKU O€30MaCHOCTH, IPOU3BOJICTBEHHOM
CaHUTapuH, MOXKapHOU 0€30MaCHOCTH U HOPMBI OXPAHbI TPYAA, U3MEPSTH U OL[CHUBATh MapaMeTphbl
MIPOU3BOJICTBEHHOIO MUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH U 3aT'a30BaHHOCTH, IITyMa, U BUOpaluu,
ocBerieHHocTr pabounx mect (ITK-5).

3namu:

- TEXHOJOTHYECKHE OCHOBBI OpPraHU3allid OCHOBHBIX MPOIECCOB MPOU3BOJICTBA U3JCTHI U3
TJTaCTMACC;

- COBpEMEHHBIE TpeOOBaHUS K amnmapaTypHoMy OG(OPMIIEHHI0O OCHOBHBIX MPOIIECCOB
MIPOM3BOJICTBA M3ACIUI U3 TIACTMACC;

-OCHOBBI TPOEKTUPOBAHMSI 0A30BBIX MPOLECCOB MPOU3BOICTBA U3IEIUNA U3 MIACTMACC.

Ymems:

- COCTAaBJIATh ¥ AHATTU3UPOBATH TEXHOJIOTMUYECKHE CXEMbI OCHOBHBIX MTPOLIECCOB MEPepadoTKU
IJIACTMACC, YMETh UX ONTUMU3UPOBAThH M HAMIOJIHATH NEPEIOBBIM COBPEMEHHBIM 000PYIOBaHUEM;

- BbIOMpaTh 000OpYHAOBaHHME Jisi KOHKPETHBIX TEXHOJOTHYECKHX TIPOIECCOB C YUETOM
O0COOCHHOCTEH XUMUYECKUX U (PU3UKO-XMMHUECKUX CBOWCTB MOJIMMEPHBIX MaTEPHAIIOB.

Braoemy:

- COBPEMEHHBIMHU IPEICTABICHUSIMH O MEPEAOBBIX TEXHOIOTHIX U 000PYIOBaHUH MTPOLIECCOB
MIPOM3BOJICTBA U3AEIUN U3 TOJTUMEPHBIX MaTEPUAJIOB;

- Oo0mMMH TPHUHIMIIAMUA ONTHMH3AIMK alMapaTypHOro OQOPMIICHHS COBPEMEHHBIX
MPOIIECCOB MEePEPaOOTKH IMOTHUMEPOB;

- OCHOBaMHU IPOEKTHUPOBAHMS COBPEMEHHBIX TEXHOJIOTMYECKUX IMPOIECCOB MPOU3BOJICTBA
W3EIUI U3 MOJIMMEPOB.

3. KpaTkoe conep:xkaHue TUCHUILINHBI:

BBenenune. Ponbp ¥ MECTO COBpPEMEHHBIX TEXHOJIOTHH MepepabOTKH TMOJUMEPOB B
COBPEMEHHOM MHpE.

Moayas 1. OGuiue BOMpoCkl OpraHu3aIiui TPOSKTUPOBAHMS MPOU3BOJICTB T10 MepepadoTKe
MOJINMEPOB.

MopayJsb 2. Animaparypaoe 0OpMICHHE TEXHOJIOTUYECKUX CXEM COBPEMEHHBIX TTPOU3BOJICTB
1o nepepadoTKe NOJIMMEPOB.

Moayab 3. IIpou3BOJICTBEHHbIE MOIIHOCTH. MeTOabl pacyéra KOJIMYeCTBa OCHOBHOTO
TEXHOJIOTUYECKOT0 000pYyJ0BaHUSI HEOOXOIMMOTO Ui peau3alliyl 3aJaHHON MPOU3BOJICTBEHHOM
MOIIHOCTH MepepabOTKH MOJIUMEPOB.

Moayas 4. HopmupoBaHue pacxojaa MOJTUMEPHBIX MaTepHalioB. MaTepualbHBIA OanmaHc
MIPOU3BO/ICTBA.

Moayab 5. OCHOBBI CTPOUTENHCTBA MPOMBIIIJICHHBIX 3TaHUI



Moayab 6. OcHOBHBIE CTPOMUTEIbHBIE M KOMIIOHOBOUHBIE pEHICHHUS MPOU3BOJCTB
nepepaboTKU IacTMacc. YKPYMHEHHbIE METOJbI pacdéra IUIomaneli HEoOXOAUMBIX s
pa3MenieHus MPON3BOACTB MePepadOTKH IMOJTUMEPOB.

Moayas 7. CaHuTapHBIE W JKOJOTHYECKHE TpeOOBAaHMS K IMPOU3BOJICTBAM IEPEpPabOTKU

MIOJIUMEPOB.
4. O0beM y4eOHOH JUCIHIIMHBI
O6bem
Buanbi yueOHoii padoThI B 3aueTHBIX B akanem.
eMHHIIAX gacax

OO0mas TpyA0eMKOCTh JTUCHHUIJIMHBI 10 Y4eOHOMY IJIaHY 5,0 180
KonraktHas pa6ora (KP): 1,33 48
Jlexumn (Jlek) 0,89 32
JlaGopaTtopHbie padoTs (J1ad) - -

[Mpaktuueckue 3ansatus (I13) - -

Kypcosoii npoekt 0,44 16
CamocrositesabHas padora (CP): 3,67 132
[ToaroToBKa KYpCOBBIX IMTPOCKTOB 1,66 60
IToxroroska PI'P 0,56 20
[TonroroBka K KOHTPOJIBHBIM paboTam 0,56 20
[ToaroTroBka K MPaKTUYECKUM 3aHATUSIM 0,56 20
Jpyrue BUIbI CaMOCTOSTEILHON paOOThI 0,33 12
Bu/1 KOHTPOJISA: 3a4eT ¢ OLEHKOI / KypcoBOii MPoeKT - -

O0bem
Buabl yueOHol padoThl B 3agerneix | B actponoMm.
eAMHHIIAX gacax

OO0mas TPyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IJIaHy 5,0 135
KonrakTHas padora (KP): 1,33 36
Jlexmmn (Jlek) 0,89 24
JlaGopatopusbie padots (JI1ab) - -

[Mpaktuueckue 3ansatus (I13) - -

KypcoBoii mpoekt 0,44 12
CamocrositesabHas padora (CP): 3,67 99
[TonroroBka KypcoBBIX IPOEKTOB 1,66 45
[Moaroroska PT'P 0,56 15
[ToaroToBKa K KOHTPOJILHBIM paboTam 0,56 15
[ToaroTOBKA K MPAKTHYECKUM 3aHSATHUSIM 0,56 15
Jpyrue BUIbI CaMOCTOSATEILHON pabOThI 0,33 9

By KOHTpOJISI: 324eT ¢ OLIeHKOM / KypCOBOM POEKT - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«OCHOBBI MPOEKTHPOBAHMS MPON3BOACTB JAKOKPacoYHbIX MaTepuanoBy» (b1.B.[1B.05.03)
1. Heab AWMCHUMIVIMHBI — O3HAKOMJIGHHE C OO0OpYyZOBaHHEM, IPHUMEHSEMBIM B
TEXHOJIOTUYECKUX IPOIeccax, yMEHHE pa3padoTaTh TEXHOJOTUYECKYI0 CXEeMy KOHKPETHOTO
IIPOM3BOJICTBA JJAKOKPACOYHBIX MAaTEPUAIIOB UCXOs U3 HOPMATUBHBIX TPEOOBAHHIA.
2. B pe3yJbTare n3yuyeHus JMCUMIJIMHBI CTYEHT J0JI/KEeH:
Obnanare cnenytommmu npogheccuonanvruvimu (IIK) komneTeHImsIMIY:

- CIOCOOHOCTHIO TPHUHMMATHh KOHKPETHBIE TEXHUYECKHE pEIIeHUs Tpu pa3paboTke
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MociencTBuil ux npumenenus (I1K-4);

- CHOCOOHOCTBIO HCIIONB30BaTh IMpaBHJIa TEXHUKU OE30MaCHOCTH, IMPOU3BOJICTBEHHOM
CaHUTapuH, MOXKapHOU 0E30MaCHOCTH W HOPMBI OXPAHbI TPYAA, U3MEPSTH U OLICHUBATh MapaMeTphbl
MPOU3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH U 3aT'a30BaHHOCTH, IITyMa, U BUOpaluy,
ocBenieHHoCcTH padounx mect (ITK-5).

3namu:

- OCHOBHOE O00OpYyJIOBaHHE, MPUMEHSIEMOE B TEXHOJOTMYECKUX TIpOIeccax IMOIydeHUs
MOJIUMEPOB;

- OCHOBHOE 000pyJIOBaHHE, NMPUMEHSEMOE B TEXHOJIOIMYECKUX IIpoIleccax IMOJIyuyeHus
MJICHKOOOPAa3yIOINX BEIIECTB;

- OCHOBHOE 000pyJIOBaHHE, NMPUMEHSEMOE B TEXHOJIOIMYECKUX IIpoIleccax IMOJIyuyeHus
MUTMEHTUPOBAHHBIX JTAKOKPACOYHBIX MaTepHaax;

- anmapaTypHO-TEXHOJOTMYECKHE CXEMbl TOJNYy4YeHUS OCHOBHBIX IUIEHKOOOPA3YIOMIMX
BEIIECTB U MUTMEHTHPOBAHHBIX JIAKOKPACOYHBIX MATEPUAJIOB,

- HOpMaTUBHbIE TPeOOBaHUS K OOECIICYCHHUIO 0€30MaCHOCTH TEXHOJOTHYECKHX IPOIECCOB
MIPOM3BOJICTBA MJIEHKOOOPa3yIOIIKX BEIIECTB U MTUTMEHTUPOBAHHBIX JTAKOKPACOUYHBIX MaTEPHUAJIOB.

Ymemu:

- mojgo0OpaTh 00OpyJIOBaHWE ISl MOJYYEHHUS IOJIMMEPOB, TJICHKOOOPA3YyIOIIMX BEIIECTB,
MUTMEHTHPOBAHHBIX JJAKOKPACOYHBIX MAaTEPHAJIOB;

- COCTaBUTh aNmapaTypHO-TEXHOJOTHYECKYI0 CXEMYy TOJIY4eHHUS IUICHKOOOPa3yIoIInX
BEIIIECTB, MUTMEHTUPOBAHHBIX JJAKOKPACOYHBIX MATEPHAIIOB.

Braoems:

- HaBBIKAMH COCTAaBJICHHS alapaTypHO-TEXHOJOTHUYECKUX CXEM TOIYYCHHS] OCHOBHBIX
TUICHKOOOPAa3yIONINX BEIIECTB M MUTMEHTUPOBAHHBIX JIAKOKPACOYHBIX MATEPUAIIOB,;

- TMPUHIUIIAMHA BbIOOpa HaumOoJiee Ieaecoo0pa3HoOro oO0OpYAOBaHUS I TONTYYCHUS
MOJIMMEPOB, TNIEHKOOOPA3yIOIIMX BEIIECTB, MUTMEHTUPOBAHHBIX JJAKOKPACOYHBIX MATEPHAJIOB.

3. KpaTkoe cogeps;kaHue JUCHUILINHBI:

OcHogHnoe 000py0o8aHue, NpuUMeHAeMOe 6 MeXHON02UYECKUX Npoyeccax noiyyeHus
HOIUMEPO8, NIEHKOOOPA3VIOWUX Beuec8 U NUSMEHMUPOBAHHBIX JIAKOKPACOYHBIX MAMEPUATLOS.

Peaktopel anmsg cuHTE3a IUIGHKOOOpAa3yrOMIMX BemlecTB. [IpuHIUIBI  oOecredeHus
M30TPOMHOCTH PEAKIIMOHHOM Macchl B TpoIecce CHHTe3a onuroMmepoB. [IpuHImmBl BhIOOpa
[IEPEMEIINBAIOIIUX YCTPOMCTB.

BcenomoratensHoe 00opynoBaHue, MPUMEHSEMOE B IPOU3BOJCTBE IIEHKOOOPA3YIOLIUX
BenlecTB. Buapl eMKOCTHOrO 00opyaoBaHus. Annaparypa Ajs MOATOTOBKH ChIpbs B MPOU3BOJICTBE
onuroMepoB. OyHMCTKa Ta30BBIX BBIOPOCOB M JKMJIKHX OTXOJIOB TIPU TPOU3BOJCTBE



IUIEHKOOOPAa3yIoIMX BeleCTB. AnmnapaTsl A TPAHCIOPTUPOBKU U JAO03UPOBKU KHUJKOTO ChIPbS U
TBEPJIOTO CHIITYYETO ChIPbs B IPOU3BOJCTBE OJIUTOMEPOB.

OcobeHHOCTH ~ Tpollecca  TUCTIEPTUPOBAHUS ~ NUTMEHTOB M HANONHUTENeH B
IUIEHKOOOpasyromux BemecTBax. OCHOBHBIE THIIBI JUCHEPraTOpoB M HMX XapPaKTEPUCTUKH.
KonepoBounoe u ¢acoBouHoe 000opyroBaHHE TPOU3BOACTBA MUIMEHTHPOBAaHHBIX JIKM. OcHOBHBIE
tunbl. OCHOBHBIE KaTanoru 1sera. O6opynoBaHue A MPOU3BOJCTBA NOPOLUIKOBBIX KPACOK.

Hopmamusnvie mpebosanus k obecneuenuro 6e30nacHOCmuU MexHOI02UYECKUX NPOYeccos
npou3e00Ccmea NieHKo0OPa3yVIouux 6ewecme U NUCMEeHmMupO8aHHbIX IAKOKPACOUHbIX MAMEPUATOS.

OO6mme TpeOboBaHMS K OOECIICUCHHIO B3PHIBOOE30IMACHOCTH TEXHOJOTHYECKUX IPOIECCOB
npousBocTBa JIKM. O6uue TpeboBaHMs K IEpEeMEIIEHUI0 TOPIOYHX apora3oBhIX Cpell, KHUIKOCTEeH
U MEJKOJHUCIIEPCHBIX TBEPABIX MNpOoAyKToB B mpou3BoactBe JIKM. OOmme tpeboBaHus K
anmaparypHoMy OGOpPMIIEHHIO TEXHOJOTMYECKHX TMpoueccoB mnpousBoactBa JIKM. OOmme
TpeOOBaHUS K Pa3MELICHUIO TEXHOJIOTHYECKOro 000pyA0BaHus 11ex0B npou3BoacTsa JIKM. Obuue
TpeOOBaHUS K OOBEMHO-IUIAHUPOBOYHBIM U KOHCTPYKTHBHBIM PpEIICHUSM 3]aHUHA 1I€XOB
npou3BojcTBa JIKM (kareropun A 1o moskapo —B3bIBOOIIACHOCTH ).

4. O0beM y4eOHOM JUCHHIIIMHBI

O0bem
Buabl yueOHol padoThI B 3aueTHbIX B akanem.
eAMHMIIAX gacax
OO0mas TPyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 5,0 180
KonTaktHas padora (KP): 1,33 48
Jlexumm (Jlek) 0,89 32
JlaGopatopusbie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) - -
KypcoBoii mpoekt 0,44 16
CamocrositesbHas padora (CP): 3,67 132
Buja KOHTpOJIA: 3a4€eT ¢ OLEHKOi / KypcoBO# MPoeKT - -
O6bem
Buanbi yueOHoii padoThI B 3auetHbix | B actponom.
eAMHUIIAX gacax
OO0mas TpyA0eMKOCTh TUCHUIJIMHBI 10 Y4eOHOMY IJIaHY 5,0 135
KonTaktHas padora (KP): 1,33 36
Jlexmm (Jlek) 0,89 24
JlaGopaTtopHbie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) - -
Kypcosoii npoekt 0,44 12
CamocrosTeasnasi padora (CP): 3,67 99
Bua koHTpOJIA: 3a4eT ¢ OLEeHKO / KypcOBOM MPOEKT - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«TexHosorusi pyHKIHOHAIBLHBIX MOJTHMePHBIX MaTepuaioB» (b1.B.[1B.06.01)

1. Heap aucUMIUVIMHBI — TPUOOpPETeHHWE 3HAHMM W KOMIETCHIWH B o01acTu
(YHKIIMOHATBHBIX TOJTMMEPHBIX MAaTEPHANIOB; CTPYKTYpPhl U CBOWCTB TOJUMEPOB B CBSI3U C HX
XUMHUYECKHM COCTaBOM, YCIIOBUSIMU CHHTE3a M JKCILTyaTallid; TEOPETUISCKUX OCHOB TEXHOJIOTHH
noJiyuyeHus: QyHKIIMOHATIbHBIX TOJMMEPHBIX MaTEpUaIOB.

2. B pe3yJbTare n3yuyeHus IMCUMIJIMHBI CTYEHT J0JI/KEeH:

Ob6manate caenyromumu oowenpogeccuonanrvuvimu (OIIK) u npogeccuonanonvivu (I11K)
KOMIIETEHIIUSIMHU:

- TOTOBHOCTBIO HCITOJIB30BATh 3HAHUSI O CTPOCHHH BEIIECTBA, IPUPOJIC XUMUIECKON CBSI3U B
Pa3TUYHBIX KJIaccaX XUMHUYECKUX COSAMHEHUU NIJIsl MOHMMAaHMsI CBOMCTB MaTepUaioB M MEXaHU3Ma
XUMHYECKHX TPOIIECCOB, MPOTEKAIUX B okpyxkatoniem mupe (OI1K-3);

- CHOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHHYECKHE pEIIeHUsT Mpu pazpaboTke
TEXHOJIOTMYECKUX IPOLECCOB, BBIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MociieacTBUi ux npumenenus (I1K-4);

- TOTOBHOCTBIO HCIOJB30BaTh 3HAHUE CBOMCTB XMMHYECKHX 3JEMEHTOB, COCAMHEHHH U
MaTepHaoB Ha MX OCHOBE JUIS pelIeHus 3a1a4 npodeccruonanbhoi aesreapaoctu (ITK-18).

3namo:

- 0COOEHHOCTHU CTPYKTYPHI, CTPOSHUS U CBOWCTB BEICOKOMOJICKYIISIPHBIX COCTMHEHUM;

- 0o0mue 3aKOHOMEPHOCTH (PU3UKO-XUMUYECKUX SIBICHUU M TMPOIECCOB B IMOJIMMEpax B
3aBUCHUMOCTH OT UX (a30BOro U GU3NYECKOTO COCTOSHHUS,

- TEOPETHYECKHE U TEXHOJIOIMYECKHE OCHOBBI IMPOLIECCOB MONY4YeHHs (PYHKIHOHAIBHBIX
MOJIMMEPHBIX MAaTEpUAIOB, OCHOBHbIE TEXHOJIOITMYECKUE PEXKUMBI M MapaMeTpbl paboThl TUIIOBBIX
MIPOU3BO/JICTB;

- 00J1aCTH MPUMEHEHUS TOJIMMEPHBIX MaTEpUasoB.

Ymems:

- aHATM3HWPOBATh B3aMMOCBS3M XHUMHUYECKOTO COCTaBa, CTPYKTYPHl MOJUMEPOB C UX
(GyHKIIMOHATBLHBIMU CBOMCTBAMH,

- TPOTHO3UPOBATH YPOBEHb CBOWCTB M OIIGHWBATh BO3MOXHBIC OOJIACTH TPUMEHEHUS
MOJIMMEPOB B 3aBUCHMOCTH OT XUMHUYECKOTO COCTaBa M TEXHOJOTHUU TOTyYCHHUS;

- IPUMEHATH OCHOBHBIE TEOPETHYECKHE MOJOKEHUS K aHAJINW3y Pe3yJbTaTOB HAy4YHBIX U
TEXHOJOTHYECKHUX UCCIIEOBAHUN B 00JIACTH MOJTUMEPHONU XUMHH.

Braoemy:

- METOJaMH MPOBEACHUS CTAaHJAPTHBIX UCIIBITAHUHN 0 ONPEAEICHUIO CBOIICTB MOJUMEPOB U
KOMIO3UIIMOHHBIX MaTEpUaIoB Ha UX OCHOBE;

- OCHOBHBIMU IpHCMAaMU U MNMOAXOJaMH K MOJJYYCHUIO IMOJIUMCPOB C 3aJaHHBIMU CBOMCTBAaMH U
MCETOJaMU OINNTUMH3AINHU MPOLECCOB UX CUHTC3A.

3. KpaTkoe conep:xkaHue TUCHUILINHBI:

Paznen 1. Beenenue. JlakokpacouHble MaTepHaIbl

1.1 BBenenue. CoOBpeMEHHBI ypOBEHb W TMEPCHEKTUBBI PA3BUTHS TEXHOJIOTUH
(GyHKIIMOHAJIBHBIX TMOJUMEPHBIX MaTepualnoB. Mcropus pa3BUTHS (YHKIMOHAIBHBIX IMOJTUMEPHBIX
MaTepuasoB

1.2 TlomyueHue, CBOWCTBa W OCHOBHBIC HANpPAaBICHUS HUCIOIB30BAaHUS JTAKOKPACOUYHBIX
matepuaioB  (JIKM) Ha  ocHOBe  HaATypalbHBIX, MOAU(PUIMPOBAHHBIX  MPHUPOIHBIX
wiénkooOpazosateneif. JIKM Ha ocHOoBe mnonHoneduHOB, MOTUI(PUPOB, XIOPCOACPIKALIIX



OJINTOMEPOB, (TOpPUPOBAHHBIX IUIEHKOOOpa3oBaTesei, AKpUJIOBEIE, SNOKCHUIHBIE,
kpemHuiioprannueckue JIKM.

Pa3nen 2 Kayuyk u BojokHa

1.1 HarypanbHbIil U CHHTETHYECKHE KayduyKu. TpeOoBaHUs, NMpeabaBIsSeMble K KaydyKaMm,
IPUMEHEHNE KayuyKOB.

ITpon3BoacTBO pe3uH (KOMIIOHEHTHI, JOOABKU M UX Ha3HaueHKe). Bo3MokHbIEe HanpaBieHUs
YJIy4IIEHUS SKCIUTYyaTallMOHHBIX CBOMCTB PE3HH.

1.2 Knaccudukanuss  BojgokoH.  CHUHTETHYECKHME  BOJIOKHA.  IpeboBaHus K
BOJIOKHOOOpa3ylomyM moaumepaM. MeToabl NMPOU3BOACTBA HCKYCCTBEHHBIX M CHHTETHUYECKHX
HOJIMMEPHBIX BOJIOKOH.

4. O0beM y4eOHOH JUCHUIIIMHBI

O6bem
Buapl yueoHoit padoTh B 3auernpix | B akamgem.

eIMHUIIAX gacax
OO0mast TpyA0eMKOCTh JUCHUIIMHBI 110 y4e0HOMY IJIAHY 3 108
KonrakTHas pa6ora (KP): 1,33 48
Jlexmm (Jlek) 0,89 32
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,44 16
CamocrositesbHas padora (CP): 1,17 42
CamocTosATeTbHOE N3YUYCHHUE PA3/ICSIOB JUCITUTIIMHBI 1,17 42
Buja xoHTpOJISI: IK3aMeH 0,5 18

O6bem
Busbl yueoHoii padoTnbi B 3auetHpIX | B acTpoHOM.

eMHUIIAX Jacax
OO0mas TpyA0eMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 3 81
Konrakthas patdora (KP): 1,33 36
Jlexmum (JIek) 0,89 24
JlabopaTtopusie paboTs (J1ab) - -
[Ipaktuueckue 3austus (113) 0,44 12
CamocrositeabHas padora (CP): 1,17 31,5
CamocrosiTenbHOE U3YUEHHE PA3/IeNIOB JUCITUILIMHBI 1,17 31,5
Buna xoHTpoJisi: 3k3amMeH 0,5 13,5




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«KoncrpyupoBanue u3nenuii u3 noaumepon» (b1.B./IB.06.02)

1. Heap TUCHUNIHHBI — HAYYUTH CTYJICHTOB KOHCTPYHUPOBAHUIO U3/ U3 TIACTUIECKIX
Macc, COCTAaBJICHHIO TEXHUYECKHMX 3a/laHMil Ha KOHCTPYMPOBAaHUE U MPOU3BOJCTBO (POPMYIOIIETO
MHCTPYMEHTA, IPUOOPETEHUIO 3HAHUH 00 IKCIUTyaTalluu, XpaHEHUH U 00CITYKUBAaHUU (OPMYIOIIETO
UHCTPYMEHTA.

2. B pe3yJbTate n3yueHus IMCUMIJIMHBI CTYAEHT J0JI/KEeH:

Ob6manate caepyromumu oowenpogeccuonanrvuvimu (OIIK) u npogeccuonanonvimu (I11K)
KOMIIETEHIIUSIMHU:

- TOTOBHOCTBIO UCIOJIb30BaTh 3HAHUS O CTPOCHHUHU BEIIECTBA, IPUPOIEC XUMHUUECKON CBS3H B
Pa3TUYHBIX KJIaccaX XUMHUYECKUX COSAMHEHUU NJIsl MOHMMAHMsI CBOMCTB MaTepUaioB M MEXaHU3Ma
XUMHYECKHX TPOIIECCOB, MPOTEKAIUX B okpyxkatoniem mupe (OI1K-3);

- CIIOCOOHOCTBIO MPHUHUMATh KOHKPETHBIC TEXHHUYECKUE pELICHUS TpH pa3paboTKe
TEXHOJIOTMYECKUX IPOLECCOB, BBIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MociieacTBUi ux npumenenus (ITK-4);

- TOTOBHOCTBIO HCIOJB30BaTh 3HAHUE CBOMCTB XMMHYECKHX 3JEMEHTOB, COCAMHEHHH U
MaTepHaoB Ha MX OCHOBE JUIS pelIeHus 3a1a4 npodeccruonanbhoi aesreapaoctu (ITK-18).

3nams:

- COBpPEMCHHBIE TIOJXOIbl K BBIOOPY TMONMMEPHBIX MATEPUATIOB [UISI HM3TOTOBJICHUS
KOHKPETHBIX BUJIOB U3/IEIIHIA;

- TEXHOJIOTUYECKHE OCHOBBI BbIOOpa MapOYHOrO0 AaCCOPTHMEHTa IOJUMEPOB IS
MIPOM3BOJICTBA KOHKPETHBIX WU3JIEIHIA;

- 0COOEHHOCTH KOHCTPYKTUBHOTO O(OpPMIIEHUS H3JENHM, MOJy4aeMbIX pa3IMYHbIMU
METOJJaMH MepepadOTKH MIaCTMACC B U3AETUS;

- OCHOBHBIE TIOJIOKEHMSI TEXHUYECKMX 3aJaHUi Ha HU3TOTOBJIEHHE (POPMYIOIIEro
UHCTPYMEHTA,

- COBpEMEHHBIE TpeOOBaHMS K KOHCTPYKIUSM pPa3jIMYHBIX BHUAOB (POPMYIOIIETO
WHCTPYMEHTA,

- METOIbl ONITUMH3AINU (POPMYIOIIETO HHCTPYMEHTA,

-METO/bl TIPOBEACHMSI MPUEMHBIX HCIIBITAHUI HOBOTO (JOPMYIOIIErO HHCTPYMEHTA.

Ymems:

- NpaBUIBLHO BBIOMPATh BHJA M MapKy IOJMMEPHOrO Marepuaia s MPOU3BOACTBA
KOHKPETHOTO W3JIEIHS;

- IPaBWJIbHO BBIOWPATh METO/ ITPOU3BOJICTBA TOTO MJIM UHOTO U3EIHS;

- KOHCTPYHMpOBATh M3JEIHS U3 NOJMMEPHBIX MAaTEPUATIOB C YUETOM CBOMCTB KOHKPETHOTO
NOJIMIMEPa U METO/Ia €T0 MepepaboTKH B KOHKPETHOE U3JIEIINE;

- TMPaBWJIBHO COCTaBJATh TEXHUYECKOE 3aJaHME Ha TNPOCKTUPOBAHUE M H3TOTOBJICHUE
(bOopMYFOIIEro HMHCTPYMEHTA;

- MpaBWJIBHO TOAOWpaTh MapKy IepepadaThIBAIOIIETO O0OpYAOBAHHS IS MPOU3BOICTBA
KOHKPETHOT'O M3JIEIHsI BHICOKOTO KaueCTBa C MUHMMAJIbHBIMU 3aTpaTaMU ChIPbsl U BPEMEHH;

- 0OPMJISITH TEXHUYECKYIO JOKYMEHTAIUIO MTPH MPOU3BOJICTBE U3EIUN U3 MIaCTMACC.

Braoemy:

- METOAAaMH OIPENeTICHUS ONTUMAJIbHBIX U PANMOHAIBHBIX TEXHOJOTUYECKHX PEKHMOB
paboTel HOPMYIOIIETO HHCTPYMEHTA;

- MeronamMu aHanu3a A(PQPEKTUBHOCTH pabOThl  (OpMyIOIIEro HWHCTPYMEHTa IpH
IPOM3BOJICTBE KOHKPETHOTO U3JIEIIHUS;



- METOJaMHu YIpaBIEHHUS W  PEryJMpOBaHUA  TEXHOJOTHMYECKHMMH  MPOLECCaMU,
IPOUCXOSAIINMU B (POPMYIOIIEM HHCTPYMEHTE.

3. KpaTkoe coep:xaHue JMCHUIIUHBI:

KoHcTpykunoHHbIE TUIacTMacChl M UX Kiaccudukanus. bazoBbie Mapku KOHCTPYKIIMOHHBIX
IUTACTHYECKUX Macc. MoauduuupoBaHHbIE MapKd KOHCTPYKIIMOHHBIX IUTACTUYECKUX Macc.
TexXHOIOTUYHOCTh U3JIEIUH, IPOU3BOJAUMBIX METOJAMH JIUThS MOJ AABICHUEM U IPECCOBAHHUEM.
Oco0OeHHOCTH KOHCTPYKIHMH JIUTBIX U NPECcCOBaHHBIX u3aenuidl. OcoOEHHOCTH KOHCTPYKIIHMU
SKCTPY3UOHHBIX H31enuil. OCOOCHHOCTH KOHCTPYKIIMH TepMO(DOpMOBaHHBIX u3enuii. OcoOeHHOCTH
KOHCTPYKLUMU HW3JAENNN, TMOJYYEHHBIX METOAaMH pas3dyBa. YcaJka TEXHOJOTHYECKass |
JKCIUTyaTalMoHHasA. [loHsATHE nomycka pa3MepoB M3JENINN, €IUHUIBI JIOMYCKA, YMCIA €IWHHUIL
JIOITyCKa, KBaJIUTeTa TouHOCTH. TexHuyeckoe 3aganue Ha Gopmyromuii uHcTpyMeHT. ConepikaHue.
CocraBnenue. CornacoBanue. BbriOOp KOHKpPETHBIX MapoK IepepadaThIBaroIiero o0opyrIoBaHUS.
OcnoBuble nokazarenu. Ctpana. @upma. I'apantun. Bo3MOKHOCTh TEXHUYECKOTO 0OCTYKHBAHUS.
@opMyOIUNA HHCTPYMEHT JJsi JIMTHEBBIX MalIWH. Marepuaibl [Js HM3rOTOBICHUS (DOpM.
X0J10THOKAHAJIbHBIE JINTHUKOBBIE CUCTEMBI. | OpsiueKaHaIbHbIE TUTHUKOBBIE CUCTEMBI. V3BICUeHNE
uzzienuii u3 popm. BeiTankuparenn MexaHMYeCKre U MTHEBMAaTUYECKHEe, CBUHYUBAIOIINE YCTPOUCTRA.
CucreMsbl OT/IeIeHUSI TUTHUKOB. MeTo bl HAaHECEHUs pe3bObl. Y CTAHOBKA U 3aKPEIUIEHHE apMaTyPBhl.
Bunsr apmarypel. CrnocoObl ToNydyeHHs apMHpOBaHHOro wu3zaenus. [IpaBuia pacroioxeHus
apMaTypsl B U3eIud. BapuaHThl 3aKpeIuIeHNs BTYJIOYHOM, CTEPKHEBOM U JIETIECTKOBON apMaTyphl.
VYCiloBUSL  YyCTAaHOBKM apMarTypbl B HEOXJAXKICHHbIE U3JENUs Mocie HX  0o(hOpMIICHUS.
TepmoctatupoBanue Qopm. TepmocTaTupoBaHUE IJIOCKUX IMMOBEPXHOCTEH, IyaHCOHOB, MAaTpPHIL.
BBoJ1 1 BBIBOJT TEPMOCTATUPYIOMIUX KUAKOCTEH. DopMooOpasyromue 3eMeHThl. X KOHCTpYKITHS,
METO/Ibl YCTAaHOBKH, OCOOCHHOCTH 0OOpabOOTKM TOBEepXHOCTeH u T.A. LleHTpupyromme 37IeMEHTHI
dbopm. OcobeHHOCTH MX KOHCTpYKIUH. [lomHyTpsitonue 351eMeHThl (hOPMYIOIHUX WHCTPYMEHTOB.
DopMyIOIIUA HMHCTPYMEHT ISl TPECCOB. ODKCTPY3UOHHBIE TOJIOBKH. (OCHOBHBIE MpaBHIIa
KOHCTPYHPOBAHUSI OIKCTPY3UOHHBIX TOJOBOK. (OCHOBHBIE THUIIBI JKCTPY3MOHHBIX TOJOBOK.
I'mapaBinueckuil pacyer HKCTPY3MOHHBIX TI'OJIOBOK pa3jIMYHOM KOHCTpPyKUMH. MHCTpyMeHT 1uis
tepmodopmoBanus. I[IpocTeiimmii WHCTPYMEHT JJisi W3TOTOBJICHHSI MAJbIX CEpUN W3ICTIHA.
WHcTpyMeHT 17151 KpyITHOCEpUIHOTO U MacCOBOI'O ITPOU3BOJICTBA U3IEIINH.

4. O0beM y4eOHOM JUCHUIIINHBI

O06Bem
Buabi yuedHoii padoTnI B 3auernbix | B akazem.
SAMHUIIAX yacax

O6masi TpyA0eMKOCTh TUCHHUIJIMHBI TI0 Y4eOHOMY IJIaHy 3 108
KonrakTHas pa6ora (KP): 1,33 48
Jlexmmn (Jlek) 0,89 32
JlaGopatopusbie padots (JI1ab) - -

[Tpaktuueckue 3ausatus (113) 0,44 16
CamocrosiTesabHas padora (CP): 1,17 42
Buja xoHTpOJISI: IK3aMeH 0,5 18




0O0beM

Bujbl yueoHoi padboTsI B 3aueTnpIX | B actpoHOM.
eIMHHIIAX Jacax
OO0mas TpyA0eMKOCTh JMCIHHUIIJIMHBI 10 Y4eOHOMY IVIAHY 3 81
Konrakthas patdora (KP): 1,33 36
Jlexmum (JIek) 0,89 24
JlabopaTtopusie paboTs (JIab) - -
[Ipaktuueckue 3austus (113) 0,44 12
CamocrositesbHas padora (CP): 1,17 31,5
Bua KoHTpoOJIS: IK3aMeH 0,5 13,5




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«XuMHnyeckasi TEXHOJIOTHs MUTMEHTOB M MUTMEHTHPOBAHHBIX JIAKOKPACOYHBIX MATEPUATIOB)
(51.B./1B.06.03)

1. Heasb qucuunaMHbl — popMupoBaHue y OakaiaBpoB 3HAHHWH O MOJyYSHUH, CBOMCTBAX U
MPUMEHEHUY TUTMEHTUPOBAHHBIX JTAKOKPACOYHBIX MAaTEPHATIOB PA3INIHBIX THUIIOB.

2. B pe3yJbTare H3yueHus JMCUMIJIMHBI CTYEHT J0JI/KEeH:

Ob6manate caepyromumu oowenpogeccuonanrvuvimu (OIIK) u npogeccuonanonvimu (I1K)
KOMIETEHIUSIMHU:

- TOTOBHOCTBIO UCIIOJIB30BATh 3HAHUS O CTPOCHHMHU BEILIECTBA, IPUPOJIE XUMUUECKON CBSI3U B
Pa3JIMYHBIX KJIACCaX XMMUYECKUX COCIUHEHUH NJisi MIOHUMaHUsl CBOMCTB MaTepUaioB U MEXaHHU3Ma
XUMHYECKHX TPOIIECCOB, MPOTEKAIUX B okpysxkatoniem mupe (OI1K-3);

- CIIOCOOHOCTBIO MPHUHUMATh KOHKPETHBIC TEXHHUYECKHE pELIeHUS MpH pa3paboTKe
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUYECKUE CPEACTBA W TEXHOJOTMH C YYETOM
9KOJIOTHYECKUX MociieacTBUi ux npumenenus (ITK-4);

- TOTOBHOCTBIO HCIOJB30BaTh 3HAHUE CBOMCTB XMMHYECKHX 3JEMEHTOB, COCAMHEHHH U
MaTepHaoB Ha MX OCHOBE JUIS pelIeHus 3a1a4 npodeccruonanbhoi aesreapaoctr (ITK-18).

3namo:

- OCHOBHBIE CBOWMCTBAa NMHUTMEHTOB, HAMOJHUTEIEH U KOMIO3UIMOHHBIX JAKOKPACOYHBIX
MaTepHalioB Ha UX OCHOBE;

- TEXHOJIOTMYECKHME TPOLECCHl  TMOJYyYEeHHs] MUTMEHTOB U  MUTMEHTUPOBAHHBIX
JTAKOKPACOYHBIX MAaTEPHAJIOB;

- OCHOBHBIE CBOWMCTBAa MUTMEHTUPOBAHHBIX JJAKOKPACOUHBIX MATEPHAJIOB;

- TEXHOJIOTUYECKHE CIIOCOOBI MTOJIYyYEeHUsI TUTMEHTOB U MUTMEHTHPOBAHHBIX JTAKOKPACOUYHBIX
MaTepuasos;

- METO/Ibl AaHAJIN3a MUTMEHTOB U MUTMEHTUPOBAHHBIX JIAKOKPACOUHBIX MaTepUAJIOB.

Ymems:

- NPOBOAUTH AHAIN3 OCHOBHBIX CBOMCTB NMHUITMEHTOB, HAIMOJHUTENIEW U KOMIO3UIIMOHHBIX
JTAKOKPACOYHBIX MAaTEPHAIIOB.

Braoems:

- oOmMMHU TNPUHIMIAMH BBIOOpPa KOMIIOHEHTOB [JISl TOJXYYCHHS KOMITO3UIIMOHHBIX
JIAKOKPACOYHBIX MAaTEPHAJIOB B 3aBUCUMOCTH OT YCJIIOBUN MX JKCILTyaTalluu;

- METOJaMU KOHTPOJISI TEXHOJOTMYECKHX IPOIECCOB TMOJYyUYEHHUs KOMIO3UIIMOHHBIX
JAKOKPACOYHBIX MAaTEPHAIIOB.

3. KpaTkoe cogeps;kaHue JUCHUILINHBI:

OcHoBuble ToHATHS U onpenenenus. [lurment. Kpacurens. Hanomautens. Knaccudukanus
MUTMEHTOB (110 XUMHUYECKOMY COCTaBY U LIBETOBBIM MpU3HAKaM). Poib MUTMEHTOB U HAMOJHUTENEH
B JITAKOKPACOYHBIX MaTepuanax. BeImyckHbie (OPMBI MUTMEHTOB.

OcCHOBHbIE CBOICTBA MTUTMEHTOB.

XHUMUYECKUE CBOMCTBA: XUMHUYECKUM COCTaB U MPUPOJIA TOBEPXHOCTU MUTMEHTOB, HATUYNE
npumeceit, pH BOIHOW BBITSHKKH, XUMHUYECKasi PEAKIIMOHHOCITOCOOHOCTh. dDu3nyeckne CBONCTBA:
Kpucrannnueckoe ctpoeHre nurmMmeHToB OCHOBHBIE KPUCTAIIOTpapUUEecKUe CUCTEMBbI (CHHTOHUH )
HEOpraHMYecKux MNurMeHtoB. [lomumopdusm u mnoaumopdHble MpeBpalieHus MUTMEHTOB.
Mertacrabuibable  (GOpMBI M CTa0MIM3AIUS  KPUCTALIOTPaQUYECKHX CUCTEM ITMTMEHTOB.
M3ocTpyKTypHBIE CUCTEMBI U X 3HAYEHHE B TEXHOJIOTMH MUTMEHTOB. BlMsHUE KpUCTAINTMYECKON
CTPYKTYphl Ha CBOWMCTBA MUTMEHTOB. TBEpIOCTh, TUIOTHOCTh YACTHUI] MUTMEHTA, UX BIHUSHHUE Ha
CBOMicTBa MUTrMEeHTOB. JlucmepcHOCTh W (opMa YacTUIl MUTMEHTOB. BIUSHUE NUCIIEPCHOCTH H



(GbopMBbI YacTHUI] HAa CBOMCTBA MUTMEHTOB. METO/IbI OLIEHKH pa3MEpPOB YaCTHUI] MUTMEHTOB U CTENIEHU
WX TOJUIUCIEPCHOCTHU. YJelbHasi MOBEPXHOCTh MUTMEHTOB W METOABI ee ompeneneHus. LlBer
nUurMeHToB. OCHOBBI TEOPUU LIBETHOCTH HEOPTraHWUYECKUX MUTMEHTOB. CBS3b LIBETA C XUMUUYECKUM
CTPOCHHUEM MUTMEHTOB. XapaKTEPUCTUKA JIEKTPOHHBIX IEPEXO0A0B, IPUBOIAIIUX K BOSHUKHOBEHUIO
[[BeTa MUTMEHTOB. BIusHUE KPUCTAIIMYECKONH CTPYKTYpPhl M AWCIEPCHOCTH HA IBET MHUTMEHTA.
OCHOBBI TEOpPUM IBETHOCTH OPraHUYECKUX MUTMEHTOB. XapaKTEepUCTHKa I[BETA aXPOMaTHYECKUX
(k03 HULMEHT OTpaXEHUsSI W TOTJIOMICHUsI, O€TM3HAa) U XPOMAaTUYECKHUX (IIBETOBOW TOH, SIPKOCTb,
HACBIIIEHHOCTh) MUTMEHTOB. MaTremaTHueckoe NpeCTaBleHUE I[BeTa NMUTMeHTOB. KoopanHaTsl
nBera u 1nBeTHocTtH. l[BeroBoit rpaduk CIELAB. Meroasl m3MepeHusi 1BeTa MHUTMEHTOB.
TexHonornueckue CBOWCTBA: YKPBIBUCTOCTh NMUIMEHTOB. E€ BiMsIHME HA CBOMCTBA MUIMEHTOB.
Metonsl  ompeneneHus. 3aBUCUMOCTh  OKOHOMHYECKOH  3(PPEKTUBHOCTH  HCIIOJIB30BAHUS
JAKOKPACOYHBIX MAaTEPHAIOB OT YKPBIBUCTOCTH NTUTIMEHTOB. MHTeHcuBHOCTh (Kpacsmas wu
pasz0enuBaromiass CHOCOOHOCTh) TUTMEHTOB, €€ BIMSHHE HAa CBOWCTBA MHUTMEHTOB, METOIBI
omnpezeneHusi. XapakTepUCTHKA TIOBEPXHOCTH MUTMEHTOB U HAIMOJHUTENEH: SHepreTuka
CMauMBaEMOCTH, KUCIIOTHO-OCHOBHBIE CBOMCTBA, MO3aMYHOCTh IIOBEPXHOCTH, MacI0EMKOCTh 1-ro n
2-T0 poja, ancopOIusl OJUTOMEPOB U IMOJIMMEPOB HAa MOBEPXHOCTh MUTMEHTOB M HAIOJHUTENEH,
SNIEKTPUYECKUM 3apsii TOBEPXHOCTH W 1p. H3MeHeHue CBOWCTB MOBEPXHOCTH IUTMEHTa
MoaudunrpoBanueM. JlucrneprupyeMocTb MUTMEHTOB. AOPa3UBHOCTh MUTMEHTOB. CBETOCTOMKOCTh
nurMeHToB. doToxumMuueckasi akTUBHOCTh MUTMEHTOB. ATMOC(HEpPOCTOMKOCTh MUTMEHTOB.

Heopranunueckne NnurMeHThl, UX CBOWCTBA U IPUMEHEHHUE.

[TurmenTbl Oenmoro 1BeTa (AMOKCHJ THTaHA, JUTOMOH, ITMHKOBBIC Oemmia). [IurmMeHTshI
YEPHOTO IBeTa (caxka, TpaduT, YepHBIA OKCH Kene3a). [IMrMeHTHI KeNToro, OpaHKeBOTr0 KPaCHOTO
U KOPUYHEBOTO I[BETOB (3KEJI€300KCH]IHbIE MUTMEHTHI, CBUHILIOBBIM CYpHK, KaIMUEBbIE MUTMEHTHI,
KpOHa M JIp. COJIM XPOMOBOW KHMCIJIOTBI, Ka/IMUE€BbIE MUTMEHTHI, MOPOLUIKH MeTauioB). [IurmeHThI
CUHETO, 3€JIEHOT0 U (PHOIETOBOTO IBETOB (OKCHABI XpOMa, KOOAIBTOBBIE MUTMEHTHI, JKele3Has
na3ypb, yIbTpaMapuH, CMECEBBIE 3€JICHbIC TUTMEHTHI).

Opranvueckue NUTMEHTBl, KX CBOMCTBA, JOCTOMHCTBA M HEAOCTATKH, OCHOBHBIE
MpEeJICTaBUTENN, TPUMEHEHUE.

Hamonaurenun. Pone HamomHUTENEeW B JaKOKpacodyHbIX MaTtepuanax. Kiaccudukarms.
TpeboBanusi, mpeabsaBiseMble K HamoigHuTensM. OOmias XapakTepUCTHKa, CBOWCTBa, 00JacTu
npuMeHeHus. OCHOBHbIE MPECTABUTENN HAIOJIHUTENCH.

OU3NKO-XUMUYECKHE  OCHOBBI  JIUCIIEPTUPOBAHUS  MUTMEHTOB  (HAMOJHUTENEH) B
TUICHKOOOpa3yIonMx cucTemMax. MexaHu3M Impoiiecca aucreprupoBanus. OCHOBHBIC MPOLECCHI,
MpOoTEKalolre Ipu aucneprupoBanuu. OnTuMusanus yciaoBuil nucneprupoBanus. Peonoruueckue
ycroBusl qucneprupoBanus. Jlo6aBku (QyHKIMOHATBHOTO Ha3HAaueHUs (OCHOBBI Kiaccu(UKaImm,
o0jacTy NpUMEHEHUs, MPUMEpPhl OCHOBHBIX mpejactaButeseif). COBMECTUMOCTh MUTMEHTOB C
KOMITOHGHTaMH IIEHKOOOpasyromux cucreM. Crabunusarnusi TUrMeHTHpoBaHHBIX — JIKM.
Kunernueckas ycToM4MBOCTh. ATperaTuBHasi yCTOMYUBOCTD.

TexHonornueckue crnocoObl TMOJYUYEHHUs HAMOJIHEHHBIX JAKOKPACOYHBIX MaTepuasoB.
TexHonornueckue cnocoObl mosydeHus smaineii. OCHOBHBIE Ollepaliy TEXHOJIOTHYECKOro mpoiiecca
MPOU3BOJICTBA 3Mayieil. MeTol BETHBIX WM MHOTOIMUTMEHTHBIX MacT. MeToj OJHONMUIMEHTHBIX
nact. MeToJl OJHONMIMEHTHBIX NOxypaOpHKaTHBIX 3Majieid. Meron OenbIX 0a30BBIX 3Majei.
[Tonyuenue BOmOAMYNIbCHOHHBIX Kpacok. CocrtaB. JlOCTOMHCTBA M HEIOCTaTKU KPaCOK.
Komnonentsl, Bxozsmue B cocTaB. Mamble 100aBKHA. TEXHOJIOTMYECKUH MPOLECC MOTYYCHHUS
JTUCTIEPCUU THIIA «MAcJIO B BO/Ie». TE€XHOIOTHYECKHi Mpoliece MOIyYeHUs JUCTIEPCUH THIIa «BOJa B



Mmaciey. [lonmydeHune rycToTepThix Kpacok. JJOCTOMHCTBA U HEJOCTATKU. TE€XHOJIOTHYECKUH CII0c00
nonydyeHus. [lonydyeHue mopomkoBbIX KpacoK. KOMMOHEHTHI, BXOASIIHME B COCTaB MOPOLIKOBBIX
Kpacok. JIoOCTOMHCTBA ¥ HEAOCTATKU. TEXHOJIOTMUYECKHI MPOLIeCC MOIYYSHUs MOPOIIKOBBIX KPACOK
Ha OCHOBE IMOJMKOHJCHCAIMOHHBIX MaTepuangoB. TEeXHOJOTMYECKH Mpolecc MOTyuYeHUs
MOPOUIKOBBIX KPAaCOK Ha OCHOBE MOJIMMEPU3ALMOHHBIX MaTEPUATIOB.

OxpaHa oOkpyxarouie cpeapl HpU NPOU3BOACTBE MUTMEHTOB M IUTMEHTHPOBAHHBIX
JAKOKPACOYHBIX MAaTEPHAIIOB.

4. O0beM y4eOHOH JUCIHIIMHBI

Ob6beMm
Bujbl yueoHoii pa6oTni B 3aueTHBIX B akazgem.
eIMHUTIAX qacax

OO01mast TpyA0eMKOCTh JUCHUIIMHBI 110 y4e0OHOMY IJIAHY 3 108

KonTaktHas padora (KP): 1,33 48

Jlexiuu (JIek) 0,89 32

JlaGopaTtopHbie padoTs (J1ad) - -

[Tpaktuueckue 3ausatus (113) 0,44 16

CamocrositesbHas padora (CP): 1,17 42

Bua KOHTpOJISA: IK3aMeH 0,5 18

O6bem
Bujbi y4eoHoii padoTsl B 3auetHbix | B actpoHOM.
eIMHUTIAX qacax

O01ast TPY10eMKOCTh THCHUIIJIMHBI 10 Y4e0HOMY IJIaHY 3 81
Konrakrhasi pa6ora (KP): 1,33 36
Jlexmuu (JIek) 0,89 24
JlaGopatopusbie padotsl (JIab) - -
[Ipaktrueckue 3ansatus (113) 0,44 12
CamocrositesabHas padora (CP): 1,17 31,5
Buna xoHTpoJsi: 3k3aMeH 0,5 13,5




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«[IpumMeHeHne moauMepHbIX MaTepuaos» (b1.B.JIB.07.01)

1. Heap aucuumiamHbl — (GOPMHUPOBAHHME Y CTYACHTOB LIEJIOCTHOTO IPEJICTABICHUS O
KJIacCU(UKALUU U MPUMEHEHUH IMOJTMMEPHBIX MaTEPHUATIOB.

2. B pe3yJibTare n3yuyeHus JMCHUIJIMHBI CTYE€HT J0JIKEH:

O6manate cnenyromumu npogeccuonanrvuvimu (I1K) komnereHusAMH:

- CIIOCOOHOCTBIO TPHUHUMATh KOHKPETHBIE TEXHUYECKHE pEHICHHS TpH Pa3padboTKe
TEXHOJIOTUYECKUX IMPOIECCOB, BHIOMPATh TEXHHUUYECKHUE CPEICTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MociieacTBUi ux npumenenus (I1K-4);

- TOTOBHOCTBIO MCIIONIb30BaTh 3HAHUE CBOMCTB XMMHMYECKHX JJIEMEHTOB, COCIUHEHUN M
MaTepualioB Ha UX OCHOBE JJIs pelIeHus 3a1a4 npodeccunonanbHoi aestenbroctu (I1K-18);

- TOTOBHOCTBIO H3Yy4aTh HAyYHO-TEXHHYECKYI0 HH()OpPMAIUIO, OTCYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMatuke uccienoBanus (I1K-20).

Snamu:

- UICTOPHIO PA3BUTHS MOJIMMEPHOMN IPOMBIIIIEHHOCTH;

- KJIacCU(DUKAIIMIO ¥ CBOMCTBA TIOJTUMEPOB;

- OCHOBHBIX MPEJICTABUTENCH KOHCTPYKIIMOHHBIX, (DYHKIIMOHATBHBIX U WHTEJUIEKTYaTbHBIX
MOJIMMEPHBIX MaTePUAIIOB;

- IPUHIUT JEHCTBUS (QYHKIIMOHATBHBIX ¥ UHTEUIEKTYAIbHBIX MOJIMMEPHBIX MaTEPHAIIOB.

Ymemn:

- OMpPEAENATh TUIIBI TOJUMEPHBIX MATEPUATIOB, U3 KOTOPBIX M3TOTABIHUBAIOTCS PA3IUYHBIC
W3IEIIHS;
- BBIOMPATH TIOJUMEPHBIN MaTeprall I PEIICHUs PA3IMYHBIX TEXHUIECKUX 3a]1a4.
Brnaoemn:

- OCHOBaMH TIpUMEHEHUsS (YHKIMOHAJIBHBIX H HWHTEJUICKTYaJbHBIX TOJUMEPHBIX
MaTepHaJoB;

- MCTOAaMH HpOFHO3I/IpOBaHI/I$I TEXHHUUYCCKUX HapaMeTpOB n3aCiIusd, U3roTaBIuBacMoOro us3
MOJIMMEPHOI0 MaTepuaa.

3. KpaTkoe conep:kaHue TUCHUILINHBI:

Pazgen 1. BBenenue. O01mue cBeACHUS O MPUMEHEHHUH TTOJTUMEPHBIX MaTEPHAJIOB.

1.1. Bgepenme. HWctopus passutusi Mcropuss pa3BUTHS TOTUMEPHOW XUMHUU U
npoMelnuieHHOCTH. Kitaccuukanust monuMepos 1o GyHKIIMOHAILHOMY Ha3HAUYEHUIO.

1.2. Tlommmepsl B CTpouTenbcTBE. Hecymmue W orpaxuaromme KOHCTPYKIIUU
(momuMepOeTOoH, CTEKJIOIIIACTHK, MOTUKapOoHaT). CHHTETHYECKHE TeTTON30JISIITUOHHBIC MATEPUATTBI
(MEeHONOIUCTUPOII, IKCTPYAUPOBAHHBIN IEHOMIOIUCTUPOI, IEHOMONNYpPETaH). [ uApON30IaLnOHHbIE
MaTepuaibl (OMTyMHOIIOTUMEPHBIC cocTaBbl, mosmMepHbie [IBX- u TIIO-MeMOpaHbI, MOTUMEPHBIA
TOPKPETOETOH, MpOHUKaIKMe cocTaBbl). [lonmuMepHble MOJABI W HAMOJbHBIE TMOKPBHITUS
(moymypeTaHoBble, SMOKCUIHBIC, nosnMeTuiaMerakpuiatHbie). Ilomumepst (IIBX, mommstunew,
MOJIUCTUPONT U JIp.) W KOMIIO3UIIMOHHBIE MaTepuanbl (CTEKJIOIIACTHK) NS HMHXKEHEPHBIX
kommyHnukaruii. Kien (IIBA, B®, snokcuaHbie, MOIWypETAaHOBBIE, aKpUIATHBIE U JAp.), NEHBI U
repMETHKHU (TTOJIMYPETAHOBBIC U CUIIMKOHOBEIE). MoAMUIIUPYIOITHE T00aBKH M MPOITUTKH.

[Tonumepsl B MammHocTpoeHUHU. [lomumepbl A M3rOTOBICHHS: 3yO4YaThIX M YEPBSUYHBIX
Kosiec (MOJIMaMUJIbl, TTOJUIIPOIIMIICH, MEHTAIIACTHI, MOIMKapOOHAThI, TOMU(GOPMAaTbACTHA, U JIP.);



IIKMBOB, MaXOBUYKOB, PYKOSITOK, KHOIOK (IIOJTMaMH/Ibl, aMUHOIUTACTHI, (eHonI-(popmanbaerusbie
CMOJIBI, BOJIOKHUTBI, TEKCTOIUTBI W [Ip.); POJMKOB, KaTKoB, OeryHoB (mommamuibl, [1BX,
MOJIUTIPOITMIICH, TOJIMKAPOOHATHI, IPEBECHBIC MJIACTUKH ); MTOAIIUITHUKOB CKOJIbKEHUS (TIOJTHAMHU/IBI,
MOJIUATHUIICH, TIOJIHUIPONHIICH, MOJIHMAKPUIATHI, TEHTAIIACT, MOJMKApOOHATBI W Ap.); JeTayel
MOITUITHAUKOB KaueHUs (TIOJIMaMUIbI, TIOTMKApOOHATHI, MOTH(OPMATILIETHT); TOPMO3HBIX KOJIOAOK,
HakJIao0K ((eHon-popmManbaeTuIHbIe CMOJIbI, BOJIOKHUTHI, APEBECHBIC TUIACTHKHN); TPYO, JAeTayei
apMartypbl, (QWIBTPOB MAaCISHBIX M BOJIHBIX cucTeM (monumdTuieH, [IBX, mnomumpomnuieH,
MOJIMKApOOHAThI, CTEKJIOIUIACTUKH); pabouMx [eTaneidl BEHTUJISTOPOB, HACOCOB, THIPOMAIIMH
(monuaMuIbl, MONMUATUIICH, MTOJIMBUHUIIXIIOPUA, TTOJUIIPONIUIIEH U JIp.); YIUIOTHEHUH (TOIMaMUIbL,
MOJIMATUIIEH U JpP.); KOXKYXOB, KOPITYCOB, KPBILIEK, PE3epBYyapoB (MOIUITUIICH, aMHUHOIUIACTHI,
CTEKJIOTJIACTUKH U JIp.); JleTaneil mpruOOopoB U aBTOMATOB TOUHOW MEXaHUKH; OOJITOB, TaekK, 1aio;
NPYXHUH, pEccop, KyJIadyKOBBIX MEXAaHHM3MOB, KIIAllAaHOB; KPYIMHOTA0APUTHBIX 3JIEMEHTOB
KOHCTPYKIIUH; DJIEKTPOU3OJSAIMOHHBIX JeTaneid, TMaHelned, IIUTKOB, KOPIyCOB MpHOOPOB
(moMaMuIbI, MOMUATHIICH, (TOPOIIIIACTHI U AP. ), CBETOMPOIMYCKAIOIINX ONTHYECKUX JIeTaleH (JIMH3,
CMOTPOBBIX CTEKOJ U JIp. - MOJHUATUJICH, aMUHOILJIACTBI, MMOJIMAKPUJIAThI, MOJIUKApOOHATHI U Jp.),
JUTEUHBIX Mojesel (MOJUCTHPOII, MOJIHMAKPUIATHI, SMOKCHUIHBIE CMOJbI, KPEMHUHOPraHUYECKHe
OJIUTOMEPBI), PE3UH PA3IUYHOTO Ha3HAUCHUS (KaydyKH, CUITUKOHBI).

Paznen 2. [lonumepsl B CENBCKOM XO3SIMCTBE, B AJIEKTPOTEXHUKE, B MUKPOAJICKTPOHUKE

2.1. ITonmumeps! B cenbckoM xo3stiicTe. [lommMepHbie Onoruast v repOounuasl. [lonumepnsie
MouTrIoCKOIU b, [lonmumepHbie cymepancopOeHThl M KoMmMmo3uThl. ['maporemu. [lomumepst s
BOCCTAHOBJICHHA IIOYBHBI. BnopasnaraeMHe HOJ'II/IMepBI B CCJIBbCKOM XOBHﬁCTBe. HOHI/IMepBI JJI
VIIYYIICHUS] THAPOIUHAMUYECKUX CBOMCTB ABHUKEHUS KUIKOCTEH B UPPUTAITMOHHBIX CUCTEMAaX.

2.2. lTlomuMmepbl B  DJIEKTPOTEXHUKE.  DJIEKTPOMBOJISIIUOHHBIE  MaTepuaibl B
AJICKTPOYCTAHOBOYHOW U cBeToTexHHueckor apmarype (I[IBX, momucTupos, MOIUIIPOIHIIEH,
nonudopManbAeru, MOIUaMUIbl, AMUHOIIIACTHI, CUJIMKOHBI, YpeTaHbl, (peHon-popmanbaeruaabie
CMOJIBI, CJIOMCTHIC IJIACTUKHN). JINTHI-TIONMMEpHBIE aKKYMYJISTOPbI (OTU3TUICHOKCHT).

2.3. Ilonumepbl B MUKPO3JIEKTpOHUKE. DPOTOUYBCTBUTENbHbBIE NOAUMEPHIL. [lo3uTHBHBIE U

HEeTaTHBHbBIE PE3UCTHI (benon-popmanbaeruaHbe CMOJTBI, MOJMMETHIIMETaKPHJIAT,
NOJMBUHUWIIIMHHAMAT H Jp). Pe3UCThI, OCHOBaHHBIC HAa TPUHIMIIE XHUMHUYECKOTO YCHUIICHUS
N300paKeHHUS. [Tonmumepubie CBETOINO/IBI (MOMUATUICHIUOKCUTHO(DEH,

HOJUCTUPONICYIB(OKUCIIOTA, TONUIIapadeHUICHBUHIIICH, STIOKCHUTHBIE CMOJIBI).

Paznen 3. Ilonmumepusie Hocutenu. [lomumepst B memunuue. IlonmuMepHble MeMOpaHBI.
HuTennexTyanbHble MOJIMMEPHBIE MAaTEPUAIIbI.

3.1. TlomumepHble HOCHTENU (COTOJUMEPHI CTHPOJIA C JTUBHHHIIOCH30JI0M, cedaaekc,
I/IOHI/ITI:I). Haznauenue MOJIMMCPHBIX HOCHUTEIICH. HOHI/IMepHBIC HOCUTCIN C HNOHOI'CHHbBIMU
rpynmamu. COpOEHTHI.

3.2. Tlomumepsl B Meautinne. [TomrMepbl METUKO-TEXHUYECKOTO HAa3HAYCHHS! (ITOTMATHIICH,
MOJIMMIPONTMJICH,  TIOJUCTUPOJ,  TOMMA(UPHI,  MOJUWAMUIbLI,  mojukapOonar).  [lommmepsl,
HCIIOJIb3YEMbIE B BOCCTAaHOBHUTEIBHOW XUPYpPruM (IMaHAKPUJIIATHBIC KJICH, IOJUTIUKOIHIBI,
MOJIMITUJICH CBEPXBBICOKOH MOJIEKYISIPHOW MAacChl, TOJUMETHIMETAKPHIIAT, IOJUKapOOHATHI,
CWJIMKOHBI) ¥ HAIPABJICHHOTO OWOJIOTUYECKOTO JeHCTBHS (KpOBE3aMEHUTENIM Ha OCHOBE
MOJIMBUHUJIITUPPOJIHIOHA, TIOJTMBUHUIIOBOTO CITUPTA, IEKCTPaHA).



3.3. IlonmumepHbIe MEMOpaHbI, B TOM 4ucie razopasaenurenbabie. [lomumepst Tuna Haduon.
Bonoponubie TOMIUBHBIE 3NIeMEHTHL. [IpOTOH-CeNeKTHBHBIE MeMOpaHbl. HHTeeKkTyalbHbIe
MOJIMMEPHBIE MaTEPHUAIIbI.

4. O0beM y4eOHOM JUCHHUIIIMHBI

O6bem
Buabi yueOHoii padoThI B 3auetHpix | B akamewm.

eIMHUTIAX qacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 72
KonTaktHas padora (KP): 0,88 32
Jlexuuu (Jlek) 0,44 16
JlaGopaTtopHsie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (I113) 0,44 16
CamocrositesbHas padora (CP): 0,62 22
Buj KOHTpOJISI: IK3aMeH 0,5 18

O6bem
Buanbi yueOHoii padoThI B 3auerHbIx B actp.

eIMHUTIAX qacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 54
KonTaktHas padora (KP): 0,88 24
Jlexuu (Jlek) 0,44 12
JlaGopaTtopHbie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,44 12
CamocrosTeasHnast padora (CP): 0,62 16,5
Bua KOHTpOJISA: IK3aMeH 0,5 13,5




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«TexHosorusi NPOU3BOACTBA U NMEPEPAGOTKH KOMMO3UIIHOHHBIX MATEPHAJIOBY
(b1.B./1B.07.02)

1. Heap aAuMCUMIVIMHBI — (QOPMHUPOBAHUE y OOYYAIOMUXCS 3HAHUKW O TEXHOJIOTUU
MOJIUMEPHBIX KOMITO3UIIMOHHBIX MaTePUaIOB.

2. B pe3yabrare n3yueHHusl JMCHUIITIUHBI CTYAEHT J0JI/KEeH:

O6manate cnenyromumu npogeccuonanrvuvimu (I11K) komnereHUAMH:

- CHOCOOHOCTHIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE peIIeHUus Ipu pa3paboTke
TEXHOJIOTMYECKUX IPOLECCOB, BbIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MociencTBuil ux npumenenus (I1K-4);

- TOTOBHOCTBIO MCIIONIb30BAaTh 3HAHUE CBOMCTB XMMHMYECKHX JJIEMEHTOB, COCIUHEHUN M
MaTepualioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccnonanbHoi aestenbroctu (I1K-18);

- TOTOBHOCTBIO H3Yy4aTh HAyYHO-TEXHHYECKYI0 HH(OpPMAIUIO, OTCYSCTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3namo:

- 3aKOHOMEPHOCTH XUMHUYECKUX U (PU3NYECKUX MPOILIECCOB MPH MPOU3BOACTBE MOIMMEPHBIX
KOMIIO3UIIMOHHBIX MaTEpUasoB;

- TEXHOJIOTUYECKHE OCHOBBI OpPraHM3allMd COBPEMEHHBIX IIPOLIECCOB MPOU3BOJCTBA
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTEPHAIIOB;

- COBpeMEHHbIe TpeOOBaHMSA K ammapaTypHOMy OGOPMIIEHHIO OCHOBHBIX IPOIIECCOB
MIPOU3BO/ICTBA MOJMMEPHBIX KOMITO3UIIMOHHBIX MAaTEPUAJIOB;

- METOJbl KOHTPOJISI OCHOBHBIX TEXHOJIOTMYECKUX TapaMeTpOB IPOIIECCOB MPOU3BOJCTBA
MOJIMMEPHBIX KOMITO3ULIMOHHBIX MAaTEPHAJIOB;

- METO/Ibl ONITUMHU3ALNN XUMUKO-TEXHOJIOTHYECKUX MPOIECCOB MPOU3BOICTBA MOIMMEPHBIX
KOMITO3UIIMOHHBIX MaTEpUasoB;

- MeToAbl  OLEHKH DPGPEKTUBHOCTH  MPOLECCOB  IPOU3BOJACTBA  MOJMMEPHBIX
KOMITO3UITMOHHBIX MaTEPUAJIOB.

Ymemy:

- TPUMEHSTHh TEOPETHUECKUE 3HAHUS [UIs TpENCKa3aHWs IOBEACHHUS — COCTaBIATh U
aHAJTM3UPOBAaTh COBPEMEHHBIE TEXHOJOTHUYECKHUE CXEMbl OCHOBHBIX IIPOIECCOB IPOU3BOACTBA
MOJIMMEPHBIX KOMITIO3UIIMOHHBIX MaTepUaioB, YMETh UX ONTUMH3UPOBATH U HAIOJHATH ME€PEIOBBIM
COBPEMEHHBIM 000pyI0BaHUEM;

- BBIOMpATh TEXHOJIOTUYECKHE IMapaMeTPhl Ul KOHKPETHBIX TEXHOJIOTHYECKUX MPOLIECCOB C
yu4€TOM  OCOOCHHOCTEH  XUMHYECKHX U  (PU3MKO-XMMHMYECKHMX  CBOMCTB  HOJMMEPHBIX
KOMIIO3UIIMOHHBIX MaTepUaJOB;

- BBIOMpaTh O00OpYyIOBaHWE /JIsI KOHKPETHOTO IIpoIllecca IPOM3BOJCTBA IMOIMMEPHBIX
KOMITO3UIIMOHHBIX MaTepHaIOB;

- OpraHM30BaTh YNPABICHHE TEXHOJIOTMYECKUMH IPOLECCAMH HMPOU3BOJICTBA MOIMMEPHBIX
KOMITO3UIIMOHHBIX MaTe€pUaJIOB ¢ MAKCHMAIBHON CTENEeHbI0 3(hheKTHBHOCTH.

Bnaoemnw:

- METOJaMH ONpECNCHHUs] ONTHMAJIbHBIX U PALMOHAIBHBIX TEXHOJOTUYECKUX PEKHMOB
paboTbI 060PyYAOBAHUS TPOLIECCOB MPOU3BOICTBA MOTUMEPHBIX KOMIO3HIIMOHHBIX MaT€pPHAJIOB;

- MerojaMu aHaiu3a 3()(EeKTUBHOCTH pabOTHl KOHKPETHOI'O MPOU3BOACTBA IMOJMMEPHBIX
KOMITO3UITUOHHBIX MAaTEPUAJIOB,;



- MeTOoJaMH VIpaBJICHUS W PETYJIUPOBAHUS XHUMHKO-TEXHOJIOTHUECKUMHU MpOIleccaMu
MIPOU3BO/ICTBA MOJMMEPHBIX KOMIO3UIIMOHHBIX MaTEPHUATIOB.

3. KpaTkoe coaep:kaHue TUCHUTLIUHBI

Moayas 1. HanmosHuTeau u  CBA3YWOIHE, HUCHOJb3yeMble sl MOJy4YeHHUs
KOMIMO3UIIMOHHBIX MATEPHAJIOB: MOJy4YeHHUe, CBOICTBA.

Pa3nen 1.1. Knaccuduxarys KOMIIO3UITMOHHBIX MaTEPHAIIOB.

Pa3nen 1.2. JlucnepcHbie HAITOJTHUTEIH.

Pa3nen 1.3. Apmupyroimne HarmoTHUTEH.

Pa3nen 1.4. PactipocTpaHéHHBIC TTOJIMMEPHBIE CBA3YIOIIIHE.

Pa3znen 1.5. HaHOKOMITO3UTHI.

MoayJib 2. ®U3HKO-XUMHYeCKHE OCHOBBI CO3IaHUSI KOMIO3UIIHOHHBIX MATEPHAJIOB.

Pa3nen 2.1. SlBnenus Ha rpanuiie paszaena ¢as.

Pazgen 2.2. OcraToyHble HamnpsOKEHUS B KOMITO3UIIMOHHBIX Marepuanax. CrnocoObl X
CHIKEeHMsI. MeTOo/Ibl OIpe/IeNIeHNs] OCTATOUHbIX HANPSKEHUH.

Pa3nen 2.3. Kputnueckas niuHa BosiokHa. [IpenenbHoe KOJIMYeCTBO HATTOJIHUTEIIS.

Pa3nen 2.4. Peonorndeckre CBONCTBA HAITOJTHEHHBIX TTOJIMMEPOB.

Pa3nen 2.5. Monynp yrpyrocTd KOMIIO3UIIMOHHBIX MaTEPUAJIOB.

Pa3nen 2.6. Jlepopmanusi KOMIIO3UIIMOHHOTO MaTepHana.

Pazgen 2.7. [IpoyHOCTB U pa3pylieHne KOMIO3UIMOHHBIX MaTtepuaioB. Teopus ['pudpurca.
Teopus OpoBana.

Pazgen 2.8. [IponuTka CBA3YIOIINUM HAMOJIHUTENEH.

Mopayib 3. TexH0JI0TUS MOJYYeHHS] KOMIIO3HIIMOHHBIX MAaTEePUAJIOB.

Pazgen 3.1. IIpomblluieHHOE NPOU3BOJACTBO KOMIIO3MIIMOHHBIX MaTEpHUajOB Ha OCHOBE
TEPMOILIACTOB.

Pa3nen 3.2. [TonydaGpukatsl 15 MOTYISHUS KOMITIO3UITHOHHBIX MaTEPHAIIOB.

Pa3nen 3.3. MeToibl CepUITHOTO MPOU3BOJICTBA U3/ICIIUN U3 PEaKTOILIACTOB.

Pa3nen 3.4. I[Ipou3BOJCTBO COTOIIACTOB.



4. O0beM y4eOHOH JUCIHIIMHBI

O0bem
Buabl yueOHol padoThI B 3agernbix | B akanem.

eIMHUTIAX qacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4e0HOMY TJIaHY 2,0 72
KonrakTHas pa6ora (KP): 0,88 32
Jlexuuu (Jlek) 0,44 16
JlaGopatopusbie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (I113) 0,44 16
CamocrositesbHas padora (CP): 0,62 22
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,28 10
Jlpyrue BUIBI CAMOCTOSITENIEHOU PabOTHI 0,34 12
Bua KOHTpOJISA: IK3aMeH 0,5 18

O6bem
Buanbi yueOHoii padoThI B 3auerHbIx B actp.

eIMHUTIAX qacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 54
KonTaktHas padora (KP): 0,88 24
Jlexmn (Jlek) 0,44 12
JlaGopaTtopHbie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 0,44 12
CamocrosTeasHnasi padora (CP): 0,62 16,5
Bua KOHTpOJISA: IK3aMeH 0,5 13,5




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«TexHonorus jakokpacouHbIx nokpoituii» (61.B.J1B.07.03)

1. eap AUCHMIJIMHBI — TPUOOpPETEHUE 3HAHNH, YMEHUH 1 HAaBBIKOB B O0OJIACTH TEXHOJIOTUU
MOJIyYEHUS TIOJIMMEPHBIX MOKPBITUH (OKpPaCKN).

2. B pe3yJibTaTte n3yuyeHus JUCHUIJIMHBI CTYE€HT J0JIKEH:

O6manate cnenyromumu npogeccuonanrvuvimu (I11K) komnereHusaMHu:

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE peIIeHUus Ipu pa3paboTke
TEXHOJIOTMYECKHX IPOLECCOB, BBIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MocieacTBUi ux npumenenus (I1K-4);

- TOTOBHOCTBIO HCIIOJb30BAaTh 3HAHHWE CBOWCTB XMMHUYECKUX 3JIEMEHTOB, COCAMHEHUN U
MaTepualioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccrnonanbHoi aestenbroctu (I1K-18);

- TOTOBHOCTBHIO U3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(MOPMAIUIO, OTCUECTBEHHBIH U
3apyOCKHBIN OMBIT 10 TeMatuke uccienoBanus (I1K-20).

3namo:

- ocHoBHble HopMatuBHBIE nokyMeHTHl (["OCT, MCO, PJI), kacarommuecsi MOATOTOBKH
MOBEPXHOCTHU U MPOMBIIIIEHHON OKPacKu;

- OCHOBHBIE CBOWCTBAa IIOBEPXHOCTH TIOJUIOKEK: UEPHBIX M IBETHBIX METAJUIOB,
KOHCTPYKIIMOHHBIX TUIACTMACC, IPEBECUHBI M MAaTEPUAIOB HA €€ OCHOBE, CyOCTpaTOB MUHEPATHHON
MPUPOJIBI, CTEKJIA U KEPAMUKHU;

- TEXHOJIOTUYECKHE CTIOCOOBI IMOATOTOBKU MTOBEPXHOCTH MEPE]] OKPACKOM;

- TEXHOJOTUYECKHUE CXEMBbl IMOJrOTOBKM MOBEPXHOCTH M OKPACKUM YEPHBIX M ILIBETHBIX
METAJIOB K UX OCOOCHHOCTH;

- TEXHOJIOTUYECKHE CXEMbl MOJMOTOBKU MOBEPXHOCTU M OKPACKH IJIACTMACC, APEBECUHBI U
MaTepuajoB Ha €€ OCHOBE Iepe] OKpacKoi, CyOCTpaTOB MHHEpaIbHOW MPUPOABI, CTEKIa U
KEepaMHKU;

- TpUMEHSeMble B TMPOMBIIUICHHOCTH TEXHOJOTHU OKpPAaCKHU JIETKOBBIX M TI'PY30BBIX
ABTOMOOWIICH, KEIE3HOAOPOKHBIX BaroHOB, CYJOB, CaMOJIETOB M JPYTUX PacHpOCTPaHEHHBIX
H3JEIINI.

Ymemy:

- pa3paboTaTh ONTUMATBHYIO TEXHOJIOTHIO TTOJTOTOBKU MOBEPXHOCTH U OKPACKH PA3INIHBIX
U3JIeNUi, UCXOAs W3 TUIA MaTepuia H3AENus, COCTOSIHUE MCXOJHOW IOBEPXHOCTH, YCIOBHIA
JKCIUTyaTallud  OKPAIICHHBIX  WM3AENUil, MNPOM3BOAUTENBHOCTH, TabapuTOB  M3AEIUs U
MPOU3BOCTBEHHBIX IUIOIIAEH;

- BBIOpaTh U npeuioxkuTh THna npuMensemoro JIKM, cucremy JIKII u cioco6 HaneceHus ux
HaHECEHUSI.

Braoems:

- HaBBIKAMU COCTaBJICHUSI TEXHOJIOTUUECKUX CXEM IMOJTOTOBKU MOBEPXHOCTH U OKPACKH;

- METOJJaMU KOHTPOJISL CBOMCTB JIAKOKPACOYHBIX ITOKPBITUH.

3. KpaTkoe cogepskaHue JUCHUILINHBI:

[ToaroToBka MOBEpXHOCTH MO OKpacKy: TexHosnornueckue crangaptael —['OCT, UCO, P/,
CTENEeHH OKHCIEHUS U 3arps3HeHus. OCHOBHbIE CBOWMCTBA MOBEPXHOCTH MOJUIOKEK: CTallb, Yyr'yH,
[IMHK, aJJIOMHHHM, 0JIOBO, ME/lb, KOHCTPYKIIMOHHBIC TIJIACTMACCHI, IpeBecuHa, danep, [CII, MO,
KOXa, KaMeHb, KUPIHY, OETOH, TUIIC, CTEKIIO, Kepamuka. CTaHIapThl OYUCTKU TMOBEPXHOCTH IS
METATMYECKONH MOMTOKKH. CrnocoObl OYHMCTKH TOBEPXHOCTH: PYYHAss MEXaHUYECKash OYMCTKA,
rajnToBKa, aOpasuBHas cTpyiHas ounctka. OOopynoBanue [Uisi aOpa3sMBHON CTPYHHON OYMCTKH.
TepMuyeckasi ouncTKa. XUMHYECKas MOJAIOTOBKA MOBEPXHOCTH: O0E3KUPUBAHUE PACTBOPUTEIICM,



BOJHBIMH PacTBOpPaMH, OMYJIbCHOHHOE OO€3KUPHUBAaHUE, YIbTPa3BYKOBOEC 00€3KHUpUBaHUE,
AIIEKTPOXUMHUYECKOE  00€3KUpUBaHUE, TPABICHWE U  TPABICHHE C  OJAHOBPEMEHHBIM
00e3KMpUBAaHUEM, TMACCUBAllMs, HAHECEHHE KOHBEPCHOHHBIX MOKPHITUH: (ochaTtupoBaHue
(kpucTayunyeckoe U amop(Hoe), OKCUANPOBaHUE (aHOAMPOBAHHUE), XPOMATUPOBaHHE, 00paboOTKa
HaHOCHJIMKaTaMH. MeETObl, MCIOJIb3yeMble Il OLIEHKH O00E3KMpHUBAOIMX U (PochaTUpyIOUIHX
coctaBoB ¥ (ochaTHbIx citoeB. TeXHOIOTHS MMOATOTOBKH OIIMHKOBAHHOW MOBEPXHOCTH, aTFOMHHUS
M €ro CIUTaBOB. TeXHOJIOTHS TOrOTOBKH IIOBEPXHOCTH AIFOMUHUS U €T0 CIUIABOB. Y IaJICHHE CTaphIX
noKpbeITHH. CTaHAapTHBIC TEXHOJOTHYECKHUE CXEMBI MOJITOTOBKH MOBEPXHOCTH B COOTBETCTBUU C
I'OCT 9.402, 'OCT P MCO 8501-2014, P1 39-00147275-053-99. O60opynoBanue 1jsi XHMHUIECKOMN
MOJATOTOBKHM MOBEPXHOCTH: 00OPYAOBAaHHE IMOATOTOBKH MOBEPXHOCTH CTPYWHBIM METOAOM, THUIIBI
NpUMEHSeMbIX KOHBeiepoB. BcmomorarenbHoe 000pymoBaHHE: JO3MPOBAHUE, IMOJNyYCHHE
JIeMUHEPATM30BAHHOM BOJbI, (PUIBTPAIMHU [IJTAMA, OYMCTKA CTOUHBIX BoA. OKpaliMBaHue IiacTMace
U pe3uHbl. Pexomenmanuu mo ucnosnb3oBaHuio JIKM 1ist okpacku pa3iuyHBIX IIACTMACCOBBIX
noBepxHocteil. Metonbl Hanecenuss JIKM Ha mactuku u pe3uHy. OkpalllMBaHWE W MPOMHUTKA
JPEBECHHBI, TOJTYYCHUE JTAKOBBIX M HEMPO3PAYHbIX MOKPHITHIA. OKpalInBaHUE U JTAKUPOBAHUE KOXKH.
Oxpacka HEOpraHMYECKUX (MHHEPAIBHBIX ) TIOITOKEK. TEXHOIOTHS H3TOTOBJICHUS IEKOPATUBHBIX U
MMHTAIMOHHBIX MOKPBITUA. OKpacka cTekisa. TeXHOJOrusi OKpPACKU OTAEIbHBIX TPYMNI U3IAECTUM:
aBTOMOOWMIIEH Ha KOHBelepe, jKeJIe3HOJOPOKHBIX BArOHOB, CYJIOB, caMOJIeTOB. PeMOHTHas okpacka
Ky30Ba aBTOMOOHJIS.
4. O0beM y4eOHOH JUCHUIIINHBI

O0bem
Buabl yueOHoii padoThI B 3auetHpix | B akamewm.

eIMHUTIAX qacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHY 2,0 72
KonTaktHas padora (KP): 0,88 32
Jlexuuu (Jlek) 0,44 16
JlaGopaTtopHbie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,44 16
CamocrositesbHas padora (CP): 0,62 22
Bua KOHTpOJISA: IK3aMeH 0,5 18

O6bem
Bujbl yueoHoi paboTsl B 3aueTHBIX B actp.

eIMHUTIAX qacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2,0 54
KonTaktHas padora (KP): 0,88 24
Jlexuu (Jlek) 0,44 12
JlaGopaTtopHsie padoTs (J1ad) - -
[Tpaktuueckue 3ausatus (113) 0,44 12
CamocrosTeasHnasi padora (CP): 0,62 16,5
Bua KOHTpOJISA: IK3aMeH 0,5 13,5




AHHOTANUA Y4eOHOH MPOrpaMMbl U CIIUTIIMHbI

«MexaHn4YecKHne MPOLecChl M ANMAPATHI TEXHOJOTHH MePepadoTKU MOJTUMEPOB»

(51.B./1B.08.01)

1. leab AUCHUTILUINHBI — (OPMHUPOBAHKE Y CTYACHTOB OCHOB WHKCHEPHOTO MBIIILIICHUS.

2. B pe3yJbTare n3yueHus JUCHUIJIMHBI CTYE€HT J0JIKEH:

Ob6manate cneayommmu oowenpogeccuonarvuvimu (OITK) kommeTeHIUsIMHU:

- CIOCOOHOCTBHIO W TOTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHTUTHH B ipodeccruonanbHoit aesreabHoctr (OITK-1);

- TOTOBHOCTHIO HCIOJb30BaTh 3HAHHS O COBPEMEHHOM (U3MUECKON KapTUHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHHHM  BEIIECTBA I [OHHUMAHHUSA
OKpyXarouiero Mupa u sisnennit npupozsl (OI1K-2);

- TOTOBHOCTBIO HCITOJI30BAaTh 3HAHUSI O CTPOCHHH BEIECTBA, IPUPOJIC XUMUIECKON CBSI3U B
Pa3TUYHBIX KJIaccaX XUMHUYECKUX COSAMHECHUU NIJIsl MOHMMAHMsI CBOMCTB MaTepUaioB M MEXaHU3Ma
XUMHYECKHX IPOIIECCOB, IPOTEKAOIINX B OKpyKaroiieM mupe (OITK-3).

- CITOCOOHOCTHIO aHATM3UPOBATh TEXHUYECKYIO TOKYMEHTAIIUIO, TOA0MpaTh 000pya0BaHHE,
TOTOBHTH 3asBKH Ha MpHOOpeTeHne u peMoHT obopyaoBanus (ITK-9).

3namo:

- TEOPETUYECKHE OCHOBBI IIPOIIECCOB U3MEIbUCHUS U CMEILICHHS;

- KOHCTPYKIIUU U TIPUHITUTIBI JCHCTBHSI OCHOBHBIX COBPEMEHHBIX MAIIWH I U3METbYCHUS U
CMEIIICHUS MaTepUasoB;

- METOJIMKH pacueTa TEXHOJIOTHYECKOTO 000PYI0BaHMS.

Ymems:

- MPOBOJUTH MEXAHUYECKHE PACUETHI AJIIEMEHTOB MAIIUH JUIsl U3MEJIbUEHUS U CMEICHUs
MaTepuaoB.

Braoemy:

- HaBbIKaMH aHAJIN3a MEXaHUYECKHUX MPOIECCOB XUMUYECKUX ITPOU3BO/ICTB;

- TEXHOJIOTUYECKIMH pacdyeTaMu 000pyI0BaHUS;

- pacueTaMu THIOBBIX JIeTajlell MallliH, OJb3YICh clipaBoyHOM uteparypoi u I'OCTamu.

3. KpaTkoe conepskaHue JUCHUILINHBI:

BBenenue

Ponp mpeamera «MexaHHYecKHe MPOLECCH U almapaTrbl XUMHUYECKOM TEXHOJOTHUU» B
bopMUPOBaHUM HWHXKEHEpa XHUMHKa-TeXHojiora. «MexaHWdyeckue TMpolecchl U ammaparbl
XUMHYECKOW TEXHOJIOTMM» —OCHOBAa JJii MPOEKTHPOBAHUS HOBBIX U COBEPUICHCTBOBAHUS
NEHCTBYIONIMX TEXHOJOTUYECKUX YCTAaHOBOK XUMUYECKUX MPEATPUATHH.

Mopnyas 1. U3MenbueHne TBepAbIX BeleCTB

®dusnko-MexaHMueckue cBoiictBa MaTtepuasnioB. CrocoObl  u3MenbueHHs. Teopuu
u3MenbuYeHus. [poOuiku, paspyliaronme MaTepuan cKaTueM (IEKOBbIe, KOHYCHBIE, BAalIKOBEIC).
Jpobunku ynapHOro NeHCTBUS (POTOPHBIE M MOJOTKOBBIE IPOOWIIKH, MATBIIEBBIC U3MEIBLYUTEIN ).
MammuHbsl  yAapHO-UCTUpAIONIEro  JACHCTBUS  (MEIBHUIIBI C  Bpamammmmcs OapabaHoM,
BUOpALIMOHHBIE MENbHULBI). 3MenpunuTenu pa3gaBiIMBalONIET0 W HCTHPAIOLIETO JIEHCTBUS
(OeryHHBIC METHHUIIBI, KATKOBO-TApEJIbUaThIe U3MENBUYHUTENN, OUcepHbIC U3MeNbunTenn ). CTpyitHbIC
MenbHUIBL. O0JacTh MPUMEHEHHUS, TPUHIIMI JEHCTBUS, KilaccuUKalus.

Moayasb 2. CMmelienune

[Tponeccr cmemmenust. Kimaccugukanus cmecuteneif. CMeleHrne BEICOKOBSI3KUX MOJIMMEPOB
(4epBsIYHBIC MAIMHBI, BAaJKOBbIC MamuHbl). CMECHUTENU MEPUOAMUYECKOTo neicTBus. Kunetnka
nporeccoB cMenieHus. CMmelieHne chllmydnx marepuanoB. bapabannbie cmecutenu. YepBsiuHO-



JIONACTHBIE CMECHUTENU. JIEHTOUHBIE CMECHUTEIIH. BCFYHKOBBIG CMECUTCIIN. I_II/IpKYJ'IHHI/IOHHBIe
CMCCUTCIIM C TICCBAOOXKHIKXCHUCM  CBIIYUYCTO MaTcpuaia GBICTpOBpaH_IaIOH_II/IMCH POTOpPOM.

Ycepeauurenu. CMecuTeNu HENPEPBIBHOTO AeHCTBU. | paBUTalIMOHHBIE cMecuTend. BuGpanuonHsie

cmecutenu. [IpsMOTOYHBIE CMECUTEIH.
4. O0beM y4eOHOM JUCHHIIMHBI

O6bem
Buabl yueOHoii padoThI B 3auerHbIX B akazgem.
eAMHHIIAX gacax

OO0masi Tpy10eMKOCTh JUCIUIIJIUHBI 10 Y4eOHOMY IUIAHY 2,0 72
Konrakthasi pa6ora (KP): 0,88 32
Jlexuuu (JIek) 0,44 16
JlaGopatopusbie padotsl (JIab) - -

[Ipaktuueckue 3austus (113) 0,44 16
CamocrositesabHas padora (CP): 1,12 40
Bun konTpoJs: 3auer - -

O0bem
Buabl yueOHoii padoThI B 3auerHbIx B actponom.
eAMHUIIAX gacax

OO0mas TpyA0eMKOCTh JMCIHHUIIIMHBI 10 Y4eOHOMY IIAHY 2,0 54
Konrakthas patdora (KP): 0,88 24
Jlexmum (JIek) 0,44 12
JlabopaTtopusie paboTs (J1ab) - -

[Ipaktuueckue 3austus (113) 0,44 12
CamocrositesbHas padora (CP): 1,12 30
Bua koHTpoJIA: 3auer - -




AHHOTANUA Y4eOHOH MPOrpaMMbl U CIIUTIIMHbI
«MexaHMKa XMMHU4YEeCKHX MPON3BO/JCTB B TEXHOJIOTH U NepepadoTKe MOJMMePOB»
(b1.B./1B.08.02)
1. Heap OMCHMIUIMHBI — HAYYUTh CTYJIEHTOB TBOPUYECKOMY MOJAXOAY K BBIIOJHEHUIO
WHXXEHEPHBIX PACUETOB Ha MPOYHOCTh, JKECTKOCTb W YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIIUH,
JeTasiel ¥ y3JI0B MallliH U anrmapaTosB.

2. B pe3yJbTare n3yueHus IMCUMIJIMHBI CTYAEHT J0JI/KEeH:

Ob6manate cneayommmu oowenpogeccuonarvuvimu (OITK) kommeTeHIUsIMHU:

- CIOCOOHOCTBHIO UM TOTOBHOCTHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCHHUIUTHH B Tipodeccuonanbhoit nesrenbHoctu (OITK-1);

- TOTOBHOCTBIO HCIIONIb30BaTh 3HAHHUA O COBPEMEHHOH (M3MYECKOl KapThHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMM  BELIECTBA s  IOHMMAHHUSA
OKpyXarouiero Mupa u sisnennit npupozsl (OI1K-2);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O CTPOCHHMHU BEIIECTBA, IPUPOJIE XUMUUECKON CBSI3U B
Pa3IUYHBIX KJaccax XMMHUYECKHX COSAMHEHUM NJIsl MOHMMAaHMsI CBOMCTB MaTepuaioB U MEXaHU3Ma
XUMHYECKHX IPOIIECCOB, MPOTEKAIINX B oOkpyskatoieMm mupe (OI1K-3);

- CIIOCOOHOCTBIO  aHAJM3UPOBATh  TEXHUYECKYI0  JOKYMEHTAallMI0, IOAOUpaTh
000py/IoBaHUE, TOTOBUTH 3asBKU Ha MPHOOpeTeHrne 1 peMoHT obopynoBanus (I1K-9).

3nams:

- OCHOBHBIC YPaBHEHUS U METOJbl PEIIECHUS 33J1a4 CONPOTUBIICHUS] MAaTEPUAJIOB U JI€Tanel
MaIllvH;

- OCHOBHBIE€ METO/IbI PACYETOB HA MPOYHOCTH U )KECTKOCTh AJIIEMEHTOB KOHCTPYKIIUI MaIIUH
U anmnaparos;

- OCHOBBI TEOPHUH pacyueTa JeTajeil U y3710B MalliH U allapaToB XMMHUECKOI TEXHOJIOTHH.

Ymems:

- TPOBOAMTH PACYETHl 3JEMEHTOB KOHCTPYKIIMII Ha OCHOBE METOJOB CONPOTHBIICHUS
MaTepUasos;

- PacCUMTHIBATh U KOHCTPYHPOBATH JACTAIN MAIIH 110 HCXOJHBIM JTaHHBIM;

- IPOU3BOIUTH PACUETHI IO OCHOBHBIM KPUTEPHUSAM pabOTOCIOCOOHOCTH M KOHCTPYHPOBAHUS
JleTajield MalllvH.

Braoemy:

- HaBBIKaMU pacyeTa CONPOTUBIICHHUS MaTepHAIOB aHAIMTUYECKUMU METOAAMU;

- HaBbIKaMH BbIOOpa MaTEpUajIOB 10 KPUTEPUSM IIPOYHOCTH;

- pacueTamu TUIOBBIX JI€Tallel MAllllH, MOJIb3YSACh cripaBouHOM uTepatypoi u 'OCTamu.

3. KpaTkoe coep:xaHue IMCHUIIUHBI:

3.1. M3rub >1eMeHTOB MaIllIMH U aIapaTos.

3.1.1. uddepenunanbioe ypaBHEHHE H30THYTOH OCH Oanku. DHEPreTHUECKUH MEeTOo[
onpenenenus nepemenieHui. arerpan Mopa. IIpasuno Bepemaruna.

3.1.2. Pacuer cTaTu4ecku HEOMPEAECIUMBIX 0aJIOK U paM.

3.2. IIpoyHOCTh COCY/IOB | anmaparos.

Pacuer Ha mMPOYHOCTH TOJICTOCTEHHBIX IMIMHAPOB. CrOCOOBI TOBBIIICHUS HECYIEH
CIIOCOOHOCTH TOJICTOCTEHHBIX LIUJIMH/IPOB.

3.3. CoenuHeHMe neTaiel MalivH.

Mexanunueckue nepeaayn. 3youarsie nepegaun. YeppsuHble epeaaun. PeMeHHble nepenaun.
Penykropsl. IIpumMepsl cxeM penyKTOpoB.



4. O0beM yueOHOM JUCUUIJIMHBI

O0bem
Buabl yueOHoii padoThI B 3auerHbIx B akagem.
eAMHUIIAX qJacax
OO0mas TpyA0eMKOCTh JMCIHHUIIJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
Konraktnas patdora (KP): 0,88 32
Jlexmum (JIek) 0,44 16
JlabopaTtopusie paboTs (J1ab) - -
[Ipaktrueckue 3ansatus (113) 0,44 16
CamocrositesbHas padora (CP): 1,12 40
Bua koHTpoJIA: 3auer - -
O6bem
Buabl yueOHoi1 padoThI B 3agernbix | B actpoHOM.
eAMHUIIAX gacax
OO0mas Tpy10eMKOCTh JUCHUIIJIUHBI 10 Y4eOHOMY IUIaHY 2,0 54
Konrakthas pa6ora (KP): 0,88 24
Jlexmum (JIek) 0,44 12
JlaGopatopusbie padotsl (JIab) - -
[Tpaktrueckue 3ansatus (113) 0,44 12
CamocrositesbHas padora (CP): 1,12 30

Bun konTpoJis: 3auer




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«Du3nyeckasi XuMus noJanMepHbix matepuaion» (51.B./[B.09.01)

1. Heap AMCUMIVIMHBI — O3HAKOMUTHCA C TEPMOAMHAMUYECKON TEOpUEH pacTBOPOB
DJIEKTPOJIUTOB U DJICKTPOXMMHUYECKUX Ieneil (TaJbBaHUYECKUX 3JIEMEHTOB), MOHITH OCHOBHBIC
KMHETUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHUX IMPOILIECCOB, pOJb Karajiu3a JJis
XUMHUYECKON TEXHOJIOTUH.

2. B pe3yJbTare n3yueHus IMCUMIJIMHBI CTYAEHT J0JI/KEeH:

O6manate cnenyomumu npogeccuonanrvuvimu (I1K) komnereHUsAMH:

- CIIOCOOHOCTBIO TUIAHUPOBATH U MPOBOJAUTH (U3UYECKHE UM XUMUYECKUE IKCIEPUMEHTHI,
MPOBOANTE OOpa0OTKY WX pE3yJNbTAaTOB M OIEHWBATh MOTPEIIHOCTH, BBIJIBUTaTh THUIIOTE3bI U
YCTaHABIMBATh TPAHUIBI MX MPUMEHEHHS, MPUMEHSATh METOJbl MATeMaTUYeCKOTO aHalu3a H
MO/JICITUPOBAHHUS, TEOPETUYCCKOTO M AKCIIepUMeHTaIbHOTO rccienoanus (I1K-16);

- TOTOBHOCTBIO HCIIOJNIb30BaTh 3HAHHUS OCHOBHBIX (DM3MYECKHX TEOPHM JUIsl peIleHUs
BO3HUKAIOIMUX (PU3MUECKHUX 3a/1ay, CaMOCTOSITEIbHOIO NMPUOOpEeTeHUs (U3NYECKUX 3HAHUHU, I
MOHUMAaHUS MPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCJE BBIXOIALINX 3a IMpPeaesbl
KOMITIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19).

3namo:

- OTJIMYUTENIbHBIE OCOOEHHOCTH B TOBEACHHUHM PACTBOPOB JJIEKTPOJIHMTOB, CBSI3aHHBIE C
MPOXO0KJICHUEM JIEKTPUUYECKOTO TOKA;

- TEOPHUIO TATbBAHINYECKUX SBJICHHIA,

- TEOpPUM KUHETUKH, MYTH TEOPETHUYECKOr0 pacyeTa CKOPOCTEH XMMHUYECKUX peakuui u
OTpaHUYEHUs B IPUMEHUMOCTH PacCUeTHBIX METOIOB;

- OCHOBBI T€OpUU (HOTOXMMHUECKHX W UEMHBIX peaklHil, 0COOEHHOCTH UX CTaIUITHOrO
MIPOTEKAHUS U YCIOBHSI OCYLIECTBICHHUS;

- OCHOBHBIE YEpThl TOMOTE€HHOTO U TeTEPOreHHOT0 KaTajlu3a, MNPUYUHBI YCKOPEHUs
XUMHUYECKOT0 IIpoliecca B MPUCYTCTBUU KaTaanu3aTopa.

Ymemy:

- IPUMEHSTh KOHAYKTOMETPUYECKHUE U TOTCHIIMOMETPUUYECKUE U3MEPEHUS IJIs1 OPEIeTICHUS
TePMOJMHAMHYECKUX (DYHKIMNA XMMHYECKHX PEaKIUii, KOHCTAHTHI JUCCOIMAINH, MPOU3BEACHUS
pactBopumocTtH, pH pacTBOpoB u T.A.

- TOPUMEHATH TEOPETUYECKHE 3HAHHUS U SKCIEPUMEHTAJIbHBIE METOAbl HCCIIeI0BaHUS
bu3nYeCKO XUMHUU IS pEIICHHs BOTIPOCOB, BOHUKAIOIINUX MPU U3YYEeHUH KUHETHUKU XUMHUECKUX
peaKIuii;

- MPOBOJUTH aHANIU3 U KPUTHUUECKH OLEHUBATh MOJTYYCHHbIC SKCIIEPUMEHTAIbHbIC JTaHHBIE,
000011aTh 1 Jes1aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB.

Braoemy:

- KOMILIEKCOM COBPEMEHHBIX 3JIEKTPOXUMHUECKUX METO/I0B UCCIIEIOBAHUS ISl ONPEICTICHUS
TEPMOJUHAMHYECKHUX XaPAKTEPUCTUK JICKTPOIUTOB U XUMUYECKUX PEAKIUH;

- METOJIaMH OIIpe/IeJICHUs MOPsIIKa U CKOPOCTH PEAKIMH, YCTaHOBJICHUS JUMHUTHPYIOIIEH
CTaJIMH1 U MEXaHMU3Ma N3y4aeMOl XMMUYECKON pEeaKIIHH;

- HaBBIKAMHM COCTAaBJCHHS TajJbBaHWYECKUX JJEMEHTOB [UIsl IeJied ompesesieHus
TEPMOJMHAMHYECKHUX XapaKTEPUCTHUK U KOHCTAHT PaBHOBECHSI HUCCIIEyeMOU peaKIuy;

- 3HAHUSMU OCHOBHBIX 3aKOHOB XWMHYECKOW KWHETUKHU, BIUSHUS Pa3IUYHBIX (HAKTOPOB
(TeMIieparypsl, 1aBIEHUS, KaTAIM3aTOPa) HA CKOPOCTh XUMUYECKON PEaKIIHH.



3. KpaTkoe cofep:xaHue 1M CHUIIHHBI:

PacTBOpBI 3J1eKTPOJMTOB. JnekTpocraTnueckas Teopus JleGas-Xrokkens. Pacuer
aKTUBHOCTH M CPEIHUX HMOHHBIX KO3((UIIMEHTOB aKTUBHOCTH CHUJIBHBIX 3JEKTPOJIUTOB B
pa30aBIEHHBIX W KOHIIEHTPUPOBAHHBIX PACTBOPOB M PACTBOpPAX YMEPEHHOM KOHIICHTPAlUH.
VY nenbHas 1 MoJIsIpHast AEKTPUUIECKUE TPOBOAUMOCTH. CKOPOCTh IBUKEHUS U MIOJBUKHOCTb HOHOB.
[IpenenbHBIE MOJSPHBIE JIEKTPOINPOBOAHOCTH HOHOB. 3aKOH HE3aBUCHUMOIO JABM)KCHHS HOHOB
Konbpayma. [IpumeHeHrne namMepeHuii 3IeKTPUIECKON MPOBOIUMOCTH JJIsl ONPEACIICHUSI CTEIEHU U
KOHCTaHTBI IUCCOLMALIMH CIIa0bIX IEKTPOIUTOB.

DJIeKTPOXMMHUYECKHE cucTeMbl (Henu). Bo3HUKHOBEHHE CKayka MOTEHIMAla HarpaHUIle
pazaena npoBogHukoB | u Il poma. JIBoitHON 3neKTpuuYecKHid CIOW. DJIEKTPOABMIKYILAs CHUJa
TraJIbBAHUYECKOTO  DJIEMEHTAa, JJEKTPOAHBIM  NOTEHUMand.  TepMoguHamMHuueckas  TEOpHUs
raJbBaHUYECKUX SBJICHUH, ypaBHeHue HepHcTa. DnekTpoxuMudeckas popMa OCHOBHOTO ypaBHEHHS
TEpPMOJIMHAMHKH, TemmeparypHblii koapdumuent IJC. Dnextponst | u Il pona, rasoBbie u
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE JIEKTPOABL. THUIBI raJIbBAHUYECKUX HJIEMEHTOB: XMMHUYECKHE,
KOHIICHTPALMOHHBIE, C MEPEHOCOM M 0e3 mepeHoca. XMMHUYECKHE MCTOYHHMKHM TOKA, TOIUIMBHBIE
JJIEMEHTHI.

Xumudeckass KWHeTHKA. CKOPOCTh XMMUYECKOM peaKkii, KOHCTaHTa CKOPOCTH, MOPSIIOK 1
MOJICKYJISIPHOCTh peakinu. Kunetnka HeoOpaTUMbIX peakuuit 1-ro, 2-ro, 3-T0 ¥ HyJI€BOTO OPSIIKOB.
Juddepennmanbable ¥ HHTETPATbHBIE METO/IbI ONIpeaesICHHs opsiaka peakiiuu. CI10KHbIe peaKIuy.
[IpyHIMD HE3aBUCHMMOrO MPOTEKaHMs >JIEMEHTapHBIX peakiuil. OOpaTuUMble, MapajjieIbHble U
nocieaoBarelnbHble peakiuu 1-ro nopsaka. BausHue TemmepaTypsl Ha CKOPOCTb PEaKIMH,
npuOmmkenHoe mnpaswio Bant-I'odpda. VYpaBuenme Appenuyca, auddepeHnuanpHas wu
UHTErpaibHble (OpMbI ypaBHEHMs. DKCIOHEHIMadbHas (opMa ypaBHeHUs AppeHuyca. DHeprus
AKTHUBALMU U MPEI3KCIIOHEHINAIBHBIA MHOXKHUTE.

Teopun XMMHYECKON KUHETHKHU: TEOPHs AKTUBHBIX COYAAPEHUH M TEOPHUS NEPEXOIHOIO
cocrossaust  TIIC (akTUBUPOBAHHOTO KOMIUIEKCA). OHTAIBIHUS W OHTPONHS aKTHUBAIUH.
@DOTOXMMHYECKHE peaKUuu. XUMHYecKue U (OTOPHU3MUECKUE CTaJWU, BTOPUYHBIC MPOIIECCHI.
Kunernka ¢poroxummueckux peakiuii. CeHcHOMIM3npoBaHHbIe (OTOXUMHUYECKHIE peakiuu. LlernHbie
peaKIiy, MEXaHU3MBbI 3apOXKICHUS, pa3BUTHS U 0OpbIBa 1ieny. Hepa3BeTBICHHbIE U Pa3BETBICHHbIC
LeNHble peakiuu. BeposTHOCTHas Teopusi pa3BeTBICHHBIX peakuuid. llpenenbHble sBieHUS B
LENHBIX PEAKIHAX, HUJKHUN ¥ BEPXHHUM MTPEIEIIbl BOCIUIAMEHEHUS.

Karaqm3. T'oMoreHHbli © rereporeHHbli katanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KAaTaIUTUYECKUX pPeakuuil. BnusHue karanusaropa Ha TEPMOAMHAMHUYECKHE W KHUHETHYECKHE
napaMeTpsl peakuuu. CelneKTUBHOCTh KaTalln3aTopa, KATaJUTHYECKas aKTUBHOCTb. | OMOTeHHBIH
kartanu3. CIOuTHBIH W pa3feibHbII MEXaHU3Mbl KAaTaIUTHUECKOTO JEHCTBHs. DHEPreTHYECKHe
JarpaMMbl B3aMMOJICHCTBUS PEareHToB ¢ KatanuzaropoM. OOmuil u crnenupuyeckuii KUCIOTHO-
OCHOBHOH Karanu3. Karanm3 xommiekcamMy nepexoiHblXx MeTanaoB. dDepMEeHTaTHBHBIA KaTallu3.
I'ereporennslii katanu3. TUIIBI FETEPOr€HHBIX KaTaIM3aTOPOB. 3aKOH JEHCTBYIOIINX TOBEPXHOCTEM.
Kunertnka reTeporeHHbIX peakiuid.



4. O0beM y4eOHOH JUCIHIIMHBI

O0bem
Bunpi yuebnoii pabornt B 3auetnrix | B akamewm.
eAMHHIIAX gacax

O0mas TpyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 50 180
KonrakTHas padora (KP): 1,78 64
Jlexmn (Jlek) 0,89 32
JlaGopatopusbie pabots (JI1ab) - -

[Mpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesabHas padora (CP): 2,22 80
Buja koHTpOJISI: IK3aMeH 1,0 36

O0bem
Buant yuednoii pagorst B 3agernbix | B actpoH.
eAMHHIIAX gacax

OO01mast TpyA0eMKOCTh JUCHUIIMHBI 110 y4e0HOMY IJIAHY 5,0 135
KonrakTHas pa6ora (KP): 1,78 48
Jlexmm (Jlek) 0,89 24
JlaGopatopusbie padots (JI1ab) - -

[Mpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Buja xoHTpOJISI: IK3aMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«XHMHYeCcKass KHHeTHKA peaknuii cuHTe3a mosmmepos» (b1.B.J1B.09.02)

1. Heab 1M cuUMNIMHBI — OBIIA/ICTh 3HAHUSIMHU 00 OCHOBHBIX KHHETHUECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKUX TPOIECCOB, MYTSAX BBISBICHHS METOJIOB, MO3BOJIIONIUX YCTaHABINBATH
MPHUPOY CKOPOCTh-ONPEACTSIONIEH CTaaly U JAeNaTh BHIBOABI O BO3MOKHOM MEXaHU3ME PEaKIIHH,
MOHUMATh POJIb KaTalu3a JUIsl XUMUYECKONW TEXHOIOTHH.

2. B pe3yJbTare n3yuyeHus JMCUMIJIMHBI CTYEHT J0JI/KEeH:

O6manate cnenyromumu npogeccuonanrvuvimu (I11K) komnereHusAMH:

- CIIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJAUTH (U3UYECKHE UM XUMUYECKUE IKCIEPUMEHTHI,
MPOBOANTH O0pa0OTKY WX pE3yNbTAaTOB M OIEHWBATh MOTPEIIHOCTH, BBIJIBUTaTh THUIIOTE3bI H
YCTaHABIMBATh TPAHUIBI MX TMPUMEHEHHS, MPUMEHSATh METOJbl MAaTeMaTUYeCKOTO aHalu3a H
MO/JICITUPOBAHHUS, TEOPETUICCKOTO M IKCIIepUMeHTaIbHOro rccienoanus (I1K-16);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DU3MYECKHX TEOPH JUIsl PeIleHUs
BO3HUKAIOIMUX (PU3MUECKHUX 3a/1ay, CaMOCTOSITEIbHOIO NMPUOOpEeTeHUs (U3NYECKUX 3HAHUHU, I
MOHUMAaHUS MPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCJE BBIXOIALINX 3a IMpPeaesbl
KOMITIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19).

3namo:

- OCHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHHS XUMUIECKIX PEaKIUi;

- TEOpUU XUMHUYECKOW KHMHETHUKH, MyTH TEOPETHUYECKOTO pacdyera CKOPOCTEH XUMHUYECKHX
peaKuuii ¥ OrpaHUYCHHS B IPUMEHUMOCTH PACYETHBIX METOJIOB;

- OCHOBHI Teoprr (POTOXMMHUYECKUX U IIETTHBIX PEaKIUil, peakIiii B pacTBOpax. 0COOEHHOCTH
UX CTAJUIHOrO MPOTEKaHUs U YCIOBUS OCYIIECTBIICHUS;

- OCHOBHBIE YEpThl TOMOTE€HHOTO W TeTEPOreHHOT0 KaTajlu3a, NPUYUHBI YCKOPEHUs
XUMHUYECKOT0 IIpolecca B MPUCYTCTBUU KaTaanu3aTopa.

Ymems:

- TOPUMEHATH TEOPETUYECKHE 3HAHHUS U SKCIEPUMEHTAJIbHBIE METOAbl HCCIEeI0BaHUS
(GU3UYECKON XUMUU TSI PEIICHHS] BOTIPOCOB, BOZHUKAIOIIUX TIPHU U3YYCHUH KHHETUKH XUMHYECKHUX
peaKLuii;

- HaXOJIUTh CKOPOCTh U YCTaHABIUBATH MOPSAOK XUMHUYECKON PEaKIINH;

- MPOBOJUTH AHAIIU3 U KPUTHUYECKH OICHUBATH MOTYYCHHBIC IKCIIEPUMEHTAIbHBIC JTaHHEIC,
000011aTh 1 1e7aTh 000CHOBAHHBIE BBIBOIBI HA 06a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

- 3HAHUSMU OCHOBHBIX 3aKOHOB XMMHYECKOW KWHETUKHU, BIUSHUS Pa3TUYHBIX (AKTOPOB
(TeMIieparypsbl, 1aBJIEHUS, KaTAIN3aTOpa) Ha CKOPOCTh XUMUUECKON PEaKIIIH.

- KOMITJIEKCOM METOJIOB OTIPE/ICIICHUs TOPSIKA U CKOPOCTU PEAKITUY;

- MOAXOAAMH [IJIsl YCTAHOBJICHUS JUMHUTHPYIOIICH CTaAuM M MeXaHW3Ma H3ydaeMoun
XAMHUYECKOU PEaKIUH.

3. KpaTkoe conep:kaHue JUCHUILINHBI:

XumMudeckass KWHeTHKA. CKOPOCTh XMMUYECKOUW peaKkii, KOHCTAaHTa CKOPOCTH, MOPSIIOK 1
MOJIEKYJIIPHOCTH peakinu. KnHeTnka HeoOpaTUMbIX peakiuid 1-ro, 2-ro, 3-ro ¥ HYJIEBOT'O TTOPSIIKOB.
JuddepennnanbHble 1 HHTETpaIbHbIE METOIBI OIIpeIeieHHsI TopsaKa peakiuu. CII0KHbIE PEaKIiH.
[TpyHIMIT HE3aBUCHMOTO MPOTEKAHMsS AJIEMEHTapHbIX peakiuil. OOpaTumble, MapaijielibHbIe U
noclieoBaTenbHble peakuuu 1-ro mopsaka. [TpuHIMN TUMUATHPYIOLIEH CTaauK MOCIeA0BaTeIbHON
XUMHUYECKON peakiuy. MeTo ] KBa3uCTallMOHApHBIX KOHIIGHTpaLui, 001acTh MpuMeHeHus. Briusaue
TEMIIepaTypbl Ha CKOpPOCTh peakuuu, mnpuOmmkeHHoe mnpaBuwio Bant-T'odpda. VYpasuenue



Appennyca, nuddepeHnnanbHas 1 HHTErpalbHbIe POPMBI YpaBHEHHsI. DKCIIOHEHIIMaIbHas Gopma
ypaBHEHUsI AppeHnyca. DHEprus aKTUBALUU U MPEAIKCIOHEHIIUATbHBIA MHOXKUTENb.

Teopun XMMUYECKON KUHETHUKHU: TEOpPUS AKTUBHBIX COYAAPEHUM M TEOpUs IIEPEXOIHOIO
cocrosanusi TIIC (aktuBHpoBaHHOrO KoMmIuiekca). OcHoBHble monoxkeHus: TAC, MexaHuszM
aKkTUBalMM MoJekyild. KoHcraHTa ckopocTH OUMONEKYNIspHOM peakuuu. Du3ndeckuii CMBICI
NPEA3KCIOHEHIMAIBHOTO MHOMHTENSI W DHEPruM aKTHBAallMM B paMKaX TEOPUM AKTUBHBIX
coynapenuii. Crepuueckuii ¢akTop, HEOOXOIUMOCTh €r0 BBEICHHUS B KHHETHMYECKOE ypaBHEHHE
peakuuu. JIOCTOMHCTBA W  HENOCTAaTKU TEOPUU  AKTUBHBIX  coydapeHuil. MexaHuszm
MOHOMOJIEKYJIIPHBIX Ta30BbIX peakiui B pamkax TAC. Cxema Jlungemana. Teopust mepexoHOro
cocrosaus (aktuBupoBanHoro komiuiekca)(TIIC wmmu TAK). OcnoBubie mnonoxenus TIIC,
KMHETHYECKass cXeMa peakluuu. AKTHUBUPOBAaHHBIM KOMIUIEKC W €ro cpoiicTBa. IloBepxHOCTb
noTeHnuaipbHou sHepruu. KoopauwHaTta peakiuu, mpoduib MyTH PEaKIUU, SHEPTUs aKTHBAIUH.
OHTAIBNKUS W SHTPONUS akTUBAIMU. VICToNKOBaHWE NPENIKCIOHEHIIMATBHOTO MHOXUTENS |
CTepUYEeCcKOro (aktopa B paMKax TEOPUU MEPEXOJHOTO COCTOSIHMS. J[OCTOMHCTBA M HENOCTAaTKU
TEOPHH.

@doTOXMMHUYECKHE peakuu. Xumudeckue u (otodusmyeckue CTaauu, BTOPUYHBIC
npouecchl. Kuneruka ¢dotoxumuueckux peakuuil. CeHcnOMIM3npoBaHHbIE (OTOXHUMHUYECKHE
peakuuu. LlemHpie peakiny, MEXaHU3MBI 3apOKICHUS, pa3BUTHS U OOpbIBa 1ernn. Hepa3BeTBIeHHBIE
Y Pa3BETBIICHHbIE IIEMTHBIE peakiny. BeposTHOCTHAs Teopus pa3BeTBICHHBIX peakiuil. [IpenensHbie
SIBIICHUS B LEMHBIX PEAKIMIX, HWKHUA W BEePXHUU mpenensl BocmuiameHeHus. OcoOEHHOCTH
NPOTEKAaHUsS XUMHUYECKUX peakinuid B pactBopax. Kimerounwni sddexr. Kunermdeckas cxema
MpOTEKaHUs OMMOJIEKYISIpHONW peakiuu B pacTBope. llpenenbHble ciiydyan NPOTEKaHUS PEaKIIHH.
beictprie  (muddHy3MOHHO-KOHTPOIUPYEMBIE) peakiuu, Iu(GQPy3HOHHBIA TIpeaeT KOHCTaHTHI
CKOpOCTH peakiuu. YpaBHeHue bpeHcrena-breppyma. KuHeTnka MOHHBIX peaklMii B pacTBOpax.
Binsinue mOHHOM CHJIBI pacTBOpPa Ha CKOPOCTh PEaKIMil ¢ ydacTUeM MOHOB. MakpokuHeTuka. Posib
mubdy3un B KUHETHKE TETEPOreHHbIX peakiuil. Pa3nnyHble pexumMbl NPOTEKaHUS peaKIHi
(BHEIIHSISI KHHETUYECKasi 00J1acTh; 00JaCTH BHEIIHEH U BHYTpeHHEH quddy3un).

Karanu3. ['oMoreHHbli u rereporeHHbli Kartanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTAJIMTUYECKUX peakuui. BiusHue kataiuzaTopa Ha TEPMOJMHAMUYECKHE W KHUHETUYECKHE
napameTpbl peakuuu. CeleKTUBHOCTh KaTalu3aTropa, KaTaJuTHYecKas aKTUBHOCTb. | 'OMOTeHHBII
katanu3. CIUTHBIA W pa3AesbHbIA MEXaHU3Mbl KaTaIUTUYECKOTO JEUCTBUS. DHEPreTHYECKHE
JIMarpaMMbl B3aUMOJICHCTBHSI PEareHTOB ¢ KaTaiau3aropoM. OOumil u cnenupudecKuid KuCIOTHO-
OCHOBHOM Karann3. Karamm3 KoMmIuiekcamu NepexoIHbIX MeTauioB. DepMEHTATHBHBIN KaTallus3.
I'eTeporennslil katanus. THIIBI F€TEPOreHHBIX KaTaIu3aTOPOB. 3aKOH JIEUCTBYIOIIUX TOBEPXHOCTEM.
Kunernka rereporeHHbIx peakuuil. Teopuu katanusa.



4. O0beM y4eOHOH JUCIHIIMHBI

O0Bem
Bunpi yuebnoii pabornt B 3auernrix | B akamewm.
SAMHUIIAX gacax
OO0masi Tpy10eMKOCTh THUCIIHIIJIMHBI M0 Y4eOHOMY TJIaHY 5,0 180
Konrakthasi pa6ora (KP): 1,78 64
Jlexmum (JIek) 0,89 32
JlaGopatopusbie padotsl (JIab) - -
[MpakTuueckue 3anustus (I13) 0,89 32
CamocrositesabHas padora (CP): 2,22 80
Buna koHTpoJIsi: Jk3aMeH 1,0 36
O0Bem
Buabl yueoHoii paGoTsl B 324eTHALX B
ACTPOHOM.
SAMHUIIAX
gacax

OO0masi Tpy10eMKOCTh TUCIIHIIJIMHBI M0 Y4eOHOMY TJIaHY 5,0 135
Konrakthasi pa6ora (KP): 1,78 48
Jlexmum (JIek) 0,89 24
JlaGopatopusbie padotsl (JIab) - -
[TpakTuueckue 3anustus (I13) 0,89 24
CamocrositesabHas padora (CP): 2,22 60
Buna xouTpoJisi: 3k3amMeH 1,0 27




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«OcHOBBI KBaHTOBO# xumuu nmojumeposn» (b1.B./[B.10.01)

1. leab AUCUMIINHBI

- JIOTUYECKH OPraHU30BAHHOI'O O3HAKOMJICHUSI C OCHOBHBIMH IOHSTHSIMU COBPEMEHHOH
KBAaHTOBOM XHNMUH;

- U3Y4YEHHUS OCHOBHBIX KBAHTOBO-XMMHYECKHX METOJOB pacuera CTPOCHUS M CBOMCTB
XUMUYECKHUX CHUCTEM;

- 03HAKOMJICHHUS C OCHOBHBIMH IIPE/ICTABIICHUSIMU O XUMUYECKOM CBSI3U U MEXMOJIEK YIS PHBIX
B3aUMOJCUCTBUIX;

- 03HaKOMJICHUS C 0COOCHHOCTSAMHU XUMUYECKOM CBSA3U, MEKMOJICKYIIIPHBIX B3aUMOJICHCTBUI
Y CBOMCTB MOJIEKYJIIPHBIX CUCTEM U MOJIUMEPOB;

- IpUOOpEeTeHNs] HAaBBIKOB pabOThl C OCHOBHBIMU KBAaHTOBO-XUMHUYECKUMHU KOMITbIOTEPHBIMU
IIporpaMmmaMu, UCIIOJIb3YEMbIMH HA IPAKTHKE.

2. B pe3yabTaTe M3y4yeHHs IMCHUILIMHBI 00y4alOIIMICA 0 MporpaMMe 0aKajaBpuara
JTOJIKEH:

Obaaoams crnenyromumu npodeccuonansubivu (I1K) komnereHnusIMu:

- CIMOCOOHOCTh TUIAHUPOBATh W MPOBOAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
MPOBOANTH OOpaOOTKY WX pEe3yNbTAaTOB WM OIEHWBATh MOTPEIIHOCTH, BBIJIBHUTaTh THUIIOTE3bI U
YCTaHaBIWBATh TPAHHULIBI WX MPUMEHEHHUs, MPUMEHSITh METOJbl MAaTEMaTHYECKOTO aHalu3a |
MOJICITUPOBAHHS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOT0 HccienoBanus (ITK-16).

3nams:

- OCHOBHBIE TIOJIO)KCHUSI KBAaHTOBOM XMMHH, COBPEMEHHOW TEOPUM XMMHYECKOW CBS3M U
MEXMOJIEKYJIIPHOTO B3aUMOJECHCTBUSI M NPUMEPHl €€ NMPUMEHEHUS K KOHKPETHBIM XUMHUYECKUM
cucTeMam;

- IMPUHLMIBI KOJUYECTBEHHOM XAapaKTEpHU3alUUd aTOMHOM M DIEKTPOHHOM CTPYKTYpbI
MOJIEKYJIIPHBIX CUCTEM U MOJIUMEPOB;

- OCHOBHBIC B3aMMOCBSI3U MEXKAY OSJEKTPOHHOU CTPYKTYpoH U (U3HKO-XUMHYECKHUMHU
CBOMCTBAMH BEILIECTB, JIEKAIUE B OCHOBE YIIPABJIEHUS CBOWCTBAMM;

- BO3MOXXHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHMUYECKHX PACUETHBIX METOJIOB M
00JacTl UX MPUMEHUMOCTH.

Ymemu:

[IpuMeHATh KBAaHTOBO-XMMHUUYECKHE MOAXOAbI M METOIbI JUIsl pacyeTa, MHTEpPHpeTaluu U
MpeACKa3aHus CTPOEHHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U TIOJIMMEPOB.

Braoems:

DNeMEHTapHBIMU HaBbIKAMU MPUMEHEHHS] KBAHTOBO-XMMHUYECKUX MOJXOJI0OB U METOJIOB U
WHTEpPOpPETALMM  pPE3yJbTaTOB IIPU PEIICHHH MPAKTUYECKUX TEXHOJOTMYECKUX 3aJad |
CTaHJAPTHBIMA KBAHTOBO-XUMHYECKUMHU KOMITBIOTEPHBIMU ITPOTPAMMaMH.

3. KpaTkoe cogep:kaHue TUCHUTIUHBI
Brenenue. [Ipeamer kBaHTOBOM XUMUU. POJIb KBAaHTOBOUM XMMUU B ONMMMCAHUU XUMHUYECKHUX SBICHUN
U npoueccoB. B3anMocCBsI3b Ki1aCCHUECKON M KBAHTOBOM MOJIENIE MOJIEKYII.

Moayasb 1. O61mune npuHIMITBE KBAHTOBOW XUMUHU

OCHOBHBIE TIOJIOKEHHUSI KBAaHTOBOM MeXaHUKU. BapualMOHHBIH MeTOA HaXOXACHUS
BOJIHOBBIX (pyHKIMiA. [IpubnmxeHne He3aBUCUMBIX YacTHUIl. MeTo ] caMOCOTIIaCOBAHHOTO OIS ISt
aToMoB. [IpubmnKkeHue NeHTPaIbHOTO TOJsl. ATOMHBIC OpPOUTANIN U UX XaPaKTEPUCTUKH.

OAHOANEKTPOHHBIE 1 MHOTOAJIEKTPOHHBIE BOJIHOBBIE (DYHKIIMU U METOJbI UX pacueTa.



AHTHCUMMETPUYHOCTh JJICKTPOHHON BOJHOBOW ¢yHKIMU. CrimH-OopOuTanu. JlerepMuHaHT
Creinirepa. Beenenue B meroansl Xaptpu-®Poxka u Kona-IlIsma, xuMudeckast TpakTOBKA PE3YJIbTAaTOB.
DNEeKTPOHHBIE KOH(DUTYpPAITUU aTOMOB C TOUKH 3PEHHUS KBAHTOBON XUMUHU.

Moayasb 2. MeToasl KBaHTOBOM XUMHUHU

[Tpubnuxenne bopHa-Onnenreiimepa, anuabaTHYeCcKUi  MOTEHUUAT W TOHATHE
MOJIEKYJIIpHO# CTpYKTYphl. Metoasl XapTpu-®oka u Kona-IlIsma mist monekynsl. [Ipubmmkenne
MO JIKAO. DnextponHas koppensmus. Meroa KOH(PHUTYpallMOHHOTO B3aMMOJCUCTBHS. Teopws
BO3MYIIIEHUH. PacdeT sHeprumn AUCCOMain XUMUYECKUX CBS3EH.

Uepapxus MeTo0B KBAaHTOBOW XMMHUU. Hesmmupudeckass KBaHTOBas XUMHUA. ba3ucHbie
(GYHKIMU JUIsT HEAMIUPUUYECKUX PAcUYeTOB. ATOMHBIE M MOJEKYJspHble Oa3ucHble Habopbl. Poib
0a3uCHbIX (YHKIMI B ONMUCAaHMM CBOMCTB Mouiekynl. Ilomysmnupudeckue Meronsl. BanentHoe
npuOJIMKEHHEe. T-dJeKTpoHHOe mnpuommwkenne. Meron Ilappusepa-Ilomna-ITappa. Ilpoctoii u
pacIIUPEeHHBIN METOABI XIOKKEIS.

TO4HOCTH KBAHTOBO-XMMHUYECKHX PACYETOB CBOWCTB MOJIEKYJ.

Monayab 3. XuMuueckas CBsI3b U MEKMOJICKYJISIPHBIE B3AUMOACHCTBUS

OpOuTanpHas KapTUHA XUMHUYECKOW CBsi3u. KOHCTpyKTHBHasT #  JECTPYKTHBHAs
uHTepdepeHIms opoutaneil. MoJekyispHble OpOMTaTd W HMX CUMMETPHIHAs KIIacCH(HUKAIMAL.
Koppensimonnele auarpaMMbl. DJNEKTPOHHBIE KOH(UTypaluu ABYXaTOMHBIX MOJIEKYJd. AHamu3
3aceneHHocTeil opouTaneit mo Mamnukeny. [loHsTHe 0 3apsinax U MOPsIIKAaX CBA3CH.

[IpocTpaHcTBEHHOE pacHpenesieHHe JIEKTPOHHOW IUIOTHOCTH W XMMHYECKas CBA3b.
MexMoleKyasapHble B3auMoaeUcTBUs. JledopManiioHHasT JJIEKTpPOHHAs TIUIOTHOCTh. CHIIBI B
MOJIEKYJIax.
3akmroueHne. KBaHTOBass XMMUS KaK MHCTPYMEHT ITPOTHO3a B XUMHH.

4. O0beM y4eOHOH JUCIHIIMHBI

O0bem
Bujbi y4eoHoii padorsl B 3auernbix | B akagem.
eIMHUTIAX qacax

OO0mas Tpy10eMKOCTh TUCIHUIJIMHBI 10 Y4eOHOMY IJIaAHY 3,0 108
KonraktHas patdora (KP): 0,88 32
Jlexuuu (JIek) 0,44 16
JlabopaTtopusie paboTs (JIabd) - -

[Tpaktrueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 2,12 76
Bua KOHTpPOJIA: 32a4eT ¢ OLeHKOMH - -




Buanbi yueOHoii padoThI

0O0BeM

B 3auernbix | B actpon.
eIMHUIaxX qacax

OO0mas TpyA0eMKOCTh JMCIHHUIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
Konrakthasi pa6ora (KP): 0,88 24
Jlexmum (JIek) 0,44 12
JlaGopatopusbie padotsl (JIab) - -

[Ipaktuueckue 3austus (113) 0,44 12
CamocrositesbHas padora (CP): 2,12 57

Bua KOHTpOJIA: 3a4UeT ¢ OLEHKOM




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«Xumust MoHoMepoB» (b1.B./IB.10.02)

1. Heap AUCHUILUIMHBI — TOJXYYCHHE TPEICTABICHUS O BEIIECTBAX W O CHOCO0AaX WX
MOJIY4eHUS, HA OCHOBE KOTOPBIX MOJIy4atOT OCHOBHBIE KJIACCHI OJIMMEPOB, @ UMEHHO:

— MHUIMATOPaxX paJuKaIbHOW U HOHHOMW MOJMMEPU3ALINH;

— UHULIMATOpax HOHHO-KOOPAMHAIIMOHHON MOJMMEPU3AIINH, B YACTHOCTH IUPKOHOIICHOBBIX;

— BUHWJIOBBIX MOHOMeEpax (oyiepuHax, akpuiaTax, TMeHax U Jp.);

— MOHOMeEpax, MOJIMMEPHU3YIOIIHUXCS C PACKPBITHEM IIUKJIA;

— MOHOMEpax, 00pa3yloluX TMOJUMEPhl B pPE3yJbTaTe pPeaKkUHUi MOJIUNPUCOCTUHEHUS
(TMU30IMaHaThI, STTOKCUIBI);

— MOHOMeEpax, 0Opa3yIoIUX MOJUMEPHI M0 PEAKIIUU MOJUKOHACHCAUU (TUEHBI, (PEHOITHI,
TUKapOOHOBBIC KUCIOTHI U UX (XJIOP)aHTUIPHIIBI U JP.).

2. B pe3yJibTare n3yuyeHus JTMCHUIJIMHBI CTYE€HT J0JIKEH:

O6manate cnenyromumu npogeccuonanrvuvimu (I11K) komnereHusAMH:

- CIIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJAUTH (U3NYECKHE U XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH 00pabOTKY HMX pe3yJbTaTOB M OLEHWBATh MOTPEIIHOCTH, BBIIBUIaTh TUIIOTE3bI U
yCTaHABIMBATh TIPAHULIBI MX TMPUMEHEHHs, MPUMEHSAThH METOJbl MAaTeMaTU4YeCKOro aHaluza Hu
MOJICITUPOBAHHSI, TCOPETUICCKOTO M IKCIIEpUMeHTabHOro rccienoanus (I1K-16).

Snamu:

-  XHMHYECKHE OCHOBBI TMONlydeHHs Hauboliee pacIpOCTPAaHEHHBIX WHHUIIMATOPOB
MOJIMMEPHU3AIUU 1 HHULIMUPYIOLIUX CUCTEM;

- XMMH3M TIPOIIECCOB MOJIyYE€HUS] MOHOMEPOB, 00Pa3yIOUINX MOJUMEPHI B PE3yJIbTaTe IEMHbBIX
MPOIIECCOB;

- CHHTETUYECKHE acCHeKThl MOJIY4YeHHUS MOHOMEpOB, 00pa3ylolUX IMOJUMEPHl B pe3ybTare
CTYIEHUYATBIX MTPOLIECCOB.

Ymemn:

- BBIOMPATh MCXOJHBIC PEAreHTHI, PACTBOPUTEIH, KATAIN3aTOPhI, (PHU3NUECKUE YCIOBHS IS
MOJIYYEHUsI TOTO WM UHOTO MOHOMEDPA,

- OMpeneNsaTh KPUTEPUH, BIUSIOLIME HA BBIXOJ BEILECTBA, PaBHOBECHE (IUIsI paBHOBECHBIX
peaKIuii), TeTIoBoM AP EKT peakinii Ha KaKIOM dTarle MOIydeHHs OTACTBHO B3STOTO MPEICTABUTEIIS
MOHOMEPOB;

- BBIOMpATh CIIOCOO OYUCTKH TOTO WJIM MHOTO MOHOMEpA B 3aBUCHUMOCTH OT €r0 arperaTHoro
COCTOSIHUS, UCTIONIb30BaHMSI PA3IMYHBIX KOMIIOHEHTOB PEAKIMK U CIIOCO0a €ro MoTy4eHusl.

Braoemw:

- HaBBIKAMH TIOCTPOCHUS JJOTMYECKUX CXEM, TIO3BOJISIONINX HAauOO0IIee IPOCTHIM M IOCTYITHBIM
CIIOCOOOM TOTYYUTh HEOOXOAUMBIA MOHOMED;

- HaBbIKAMHM IPOTHO3UPOBAHHUSI CHHTE3a XMMHUYECKHX COEJAWHEHUIN OMHUpasiCh Ha MEXaHU3M
BO3MOYKHOT'O MIX TTPOTEKAHUSI, TCOPUIO PE30HAHCA, 4 TAK)KE YUUTHIBAsI BHEIITHUE U BHYTPEHHHE (DAKTOPHL;

- HaBbIKAMM MPOBENEHUS XUMHUYECKMX MAHUMYJSIMA Ui CUHTE3a MOHOMEPOB C Y4YETOM
MOCTaBJICHHBIX TIepe/l HUM yCIOBUI.

3. KpaTkoe cogepskaHue JUCHHUILINHBI:

CuHTEe3 WHHIIMATOPOB pAIUKAIBLHON MMOJUMEpH3aluu — Tepekuch Oenzomna, J[AK;
WHULUATOPBl HOHHON MOJIUMEPHU3ALNNA — KATHOHHOTO U aHMOHHOTO TUIA; CUHTE3 METAJIOLIEHOBBIX
WHUIIMATOPOB HA OCHOBE WHJEHA W (IIyopeHa; CXEMbI MOJIyUYeHHUs dTUJICHA B J1a0OpaTOpuu M Ha
npousBoJCcTBe; cuHTe3 Dumepa-Tpomma; cmocoObl MONYYeHHs] TOJUBUHWIXJIOPHAA W
TeTpadTOPITUIICHA; aKpWIaThl — METHJI(MET)akpuiar, (MeT)aKpWIOHUTPHI, (MET)aKpuiaMua —



MO3TAIHbIM CUHTE3; OJHOBPEMEHHOE IMOJIyY€HHE CTUpPOJia M MPOMHIECHOKCHA; £-KampojakTam —
CEKCTeTHas TeperpynnupoBka bekmaHa, W30MpeH BapHATUBHBIN CHHTE3; MOJydeHHEe (eHona u
alleTOHa B PE3y/bTaTe CEKCTETHOM MEeperpynnupoBKH 1O KyMOJIBHOMY CIIOCOOY; KOHJEHCALUs
¢eHona wu ameroHa ¢ oOpa3oBaHHEM AU(DEHUIONIPONAHA; MPOMBIIIICHHOE MOJYy4YeHUE
SMUXJIOPTHIIPUHA — XUMHUYECKHE AaCTeKThl, CHHTE3 apoOMaTHYeCKMX ©  annudarudecKux
JTUU30IIMAHATOB; TOJYYEHHE STUICHIJIMKOJS C HCIOJIb30BAHUEM PpA3IUYHbIX KaTalU3aTOPOB;
dTangeBble KUCIOTHI M WX (XJIOP)aHTHUAPHUIBI; TOJYYCHHE apOMATHYCCKUX M alu(aTHIecKux
JTUaMHUHOB; TOATAINHBIN CUHTE3 KapOaMu1-MeTaMUH.
4. O0beM y4eOHOH JUCIHIIMHBI

Ob6Bvem
Bunbi yuebnoii pabornt B 3auetnrix | B akamewm.
eIMHUIaxX gacax
OO01mast TpyA0eMKOCTh JUCHUIIMHBI 110 y4e0HOMY IJIAHY 3,0 108
KonraktHas pa6ora (KP): 0,88 32
Jlexumm (Jlek) 0,44 16
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,44 16
CamocrositesbHas padora (CP): 2,12 76
Bua koHTpOJIA: 3aUeT ¢ OLEeHKO - -
O6bem
Buabl yueOHol padoThI B 3a9cTHELX B actp.
eIMHUIaxX gacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonrakTHas pa6ora (KP): 0,88 24
Jlexmn (Jlek) 0,44 12
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,44 12
CamocrositesbHas padora (CP): 2,12 57
Bua koHTpOJIA: 3aUeT ¢ OLEeHKO - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«CunTte3 u ucciaenoBanue nosumepony» (61.B.JIB.11.01)

1. Heab pucUMInHbI — GOpMHUPOBaHKE TPO(HECCHOHATLHBIX KOMIIETSHIIUN 1 TTOJITOTOBKA K
MOCJICAYIOIICM BBIITOJHCHHUIO Hay‘IHO-HCCHel[OBaTeHBCKOﬁ pa6OTI>I NoCpCACTBOM BBIITOJITHCHUA
HAY4YHOIr'0 IMPOCKTa MO 3JaHUIO MPCTIoAaBaTciisdi B 06HaCTI/I CHUHTC3a U HUCCICAOBaHHUA MOHOMCPOB,
BBICOKOMOIJICKYJIAPHBIX COGI[I/IHGHI/Ifl U MOJIYUCHUA MOJUMCPHBIX MATCPHUAJIOB Ha UX OCHOBC.

2. B pe3yJibTare nu3yuyeHus JUCUUIJIMHBI CTYE€HT J0JIKEH:

Obnanare cnenyrommmu npogheccuonanrvruvimu (IIK) komneTeHImsIMI:

- CIMIOCOOHOCTHIO TUTAHUPOBATH U MPOBOIUTH (PU3NUYECKHUE U XUMHUYECKUE DKCIIEPHUMEHTHI,
MPOBOANTH O0pa0OTKY WX pE3yNbTAaTOB WM OIEHWBATh MOTPEIIHOCTH, BBIJIBHTaTh THUIIOTE3bI U
YCTaHABJIMBATh TPAHMIBI MX TPUMEHECHHUsS, NPUMEHSITh METOJbl MATEeMaTHYECKOTO aHaiu3a H
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOTO rccienoanus (ITK-16);

- TOTOBHOCTBIO HCITOJIb30BaTh 3HAHWUE CBOHCTB XUMHUYECKHX JIJIEMEHTOB, COCTUHCHHN
MaTepHaJoB Ha MX OCHOBE JIIS pelreHus 3aaa4 npodeccruonansuoi aesrenpuoctu (ITK-18);

- TOTOBHOCTBHIO M3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(MOPMAIUIO, OTCUSCTBEHHBI U

=

3apyOeKHBIN OMBIT 0 Tematuke uccienoBanus (I1K-20).
3namo:

- TEOPETUYECKHNE OCHOBBI MOTYUEHUS U IPUMEHEHNE HOBBIX MMOJTMMEPHBIX MAaTEPHAIIOB;

- 0COOEHHOCTH YKCIIEPUMEHTATHHBIX METOJIUK B 00JIaCTH CHHTE3a IMTOJTMMEPOB U OJTUTOMEPOB;
- METOJIBI U TIOJIXOJIBI IO OIIEHKE CBOMCTB M XapaKTEPUCTUK HOBBIX TTOJMMEPHBIX MaTEPHAIIOB.
Ymemo:

- aJaNTHPOBATh METOAMKY SKCIIEPUMEHTA C YU4ETOM UMEIOIIETOCs 000PYIOBAHUS;

- paboTaTh Ha COBPEMCHHBIX NPHOOpaX W YCTAHOBKAX, OPraHW3OBBIBATH IPOBEICHUE
9KCIIEPUMEHTOB U UCTIBITAHUH, TPOBOUTH HX 00PaOOTKY U aHAIM3UPOBATH PE3YIIbTATHI;

- MPUMEHATh TCOPETHUYCCKHUE 3HAHHMS, MMOJYYCHHBIC MPU HM3YYCHHH €CTECTBEHHO-HAYYHBIX
JICITUTUINH TS MHTEPIIPETAUN YKCIIEPUMEHTATBHBIX JIAHHBIX.

Brnaoemn:

- HaBBIKAMU OOpAIlleHHWs C HAyYHOW M TEXHUYECKOM JHMTEpaTypod W BBICTpaWBaHUE
JIOTHYECKHUX B3aMMOCBSA3EH MEXAY Pa3IMYHBIMU JTUTEPATyPHBIMU UCTOUYHUKAMU;

- HaBBIKAMH MIOCTPOEHHUS MPUYNHHO-CIIEJCTBEHHBIX CBSA3EH MEXIY SKCIEPUMEHTAIbHBIMU U
TEOPETUUYECKUMH TAHHBIMHU.

3. KpaTkoe conep:xkaHue TUCHUILINHBI:

B mnpomecce ocBoeHHMS AUCHUIUIMHBI OOYYaroOIIMHCS C TOMOIIBIO MpPEenojaBaTess
BOCIIPOU3BOJAUT I/I/I/IJII/I pa3pa6aTLIBaeT HOBBIC MCTOJAUKH CUHTC3a OJIUI'OMCPOB UJIU MOJIHUMEPOB, UX
BBIACJICHUA U3 peaKL[I/IOHHOI\/'I CMECH U OYHUCTKH. HpI/IMeHeHI/Ie q)HSHKO-XI/IMI/I‘-IGCKI/IX, B TOM 4YUCIIC
UHCTPYMEHTAJBHBIX, METOJOB WCCIEAOBAaHUSA [UIsl YCTAaHOBJIEHUS XHMHUYECKOH CTPYKTYpBHI,
MOJIEKYJISIPHO-MACCOBBIX ~ XapaKTEpUCTUK NpPOAyKTa peakuuu. VHTepmperanus pe3ynbTaToB
JKCTIEpUMEHTa B 0(hOopMIICHHE OTYeTa 00 UCCIICTOBAHMH.



4. O0beM y4eOHOH JUCIHIIMHBI

O0bem
Bunpi yuebnoii pabornt B 3auetnrix | B akamewm.

eAMHHIIAX gacax
Oo6masi TpyA0eMKOCTh TUCIHHILJIMHBI 110 Y4eOHOMY IJIaHy 3,0 108
KonrakTHas padora (KP): 1,33 48
Jlexmm (Jlek) - -
JlaGopatopusbie pabots (JI1ab) 1,33 48
[Mpaktuueckue 3ansatus (I13) - -
CamocrositesabHas padora (CP): 1,67 60
CamocTOosATeTbHOE N3YUYCHHUE PA3ICSIOB JUCITUTIIMHBI 1,17 42
Jpyrue BUIbI CaMOCTOSATEILHON paOOThI 0,5 18
Bua koHTpoJa: 3auer - -

O0bem
Buanbi yueOHoii padoThI R —— B actp.

eIMHUTIAX qacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHY 3,0 81
KonTaktHas padora (KP): 1,33 36
Jlexuuu (Jlek) - -
JlaGopatopusbie pabots (JI1ab) 1,33 36
[Tpaktuueckue 3ausatus (I113) - -
CamocrosiTesabHas padora (CP): 1,67 45
CamocTosITeTbHOE U3YUYCHHUE Pa3/iesiOB JUCIUTIIMHBI 1,17 31,5
Jlpyrue BUIbI CAMOCTOSITENIEHOW PabOTHI 0,5 13,5
Bua konTpoJ: 3auer - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«HUccnenoBanue nepepadorku moaumepon» (b1.B./[B.11.02)
1. e TMCHMIJIMHBI — PA3BUTHE y CTYJECHTOB 0akanaBpuaTa MPAKTUYECKUX HABBIKOB 110
IPOBEICHUIO HCCIIeIOBAaHUN TIOJIMMEPOB Ha Pa3IMYHBIX CTaIUsAX Mpolecca nepepadoTKy.
2. B pesyabTare H3y4eHHs JMCHHMILIMHBI 00y4YalOLIUiics 10 MporpamMme 0aKajgaBpuarTa
JAOJIAKEH:
Obaadoams CIENYIOMUMA KOMIETSHITHSIMHE:

- CHOCOGHOCTBIO IJIaHUPOBATh U MPOBOAUTH (1)I/I3I/I‘-I€CKI/IC U XUMHYCCKUC SKCIICPUMCHTHI,
MMpOBOAUTH 06pa60TKy HUX PC3YyJIbTATOB W OLCHUBATH IMOIPCIIHOCTHU, BBIABUIATbL THUIIOTC3bI U
YCTAaHABJIMBATb T'PaHUIBI HX I[MPUMCHCHHA, MNPUMCHATH MCTOABI MATCMATUYCCKOI'O aHajlin3a U
MOJICITHPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOTO rccieaoanus (ITK-16);

- TOTOBHOCTBIO HCITOJIb30BaTh 3HAHUE CBOHCTB XUMHUYECKHX JIIEMEHTOB, COCTUHCHHI
MaTepHaJoB Ha MX OCHOBE JIIS pelreHus 3aaad npodeccruonansuoi aesrenpaoctu (ITK-18);

- TOTOBHOCTBIO HW3y4YaTh HAYYHO-TEXHHYECKYI0 HMH()OPMAIUIO, OTCUYSCTBCHHBIA U

=

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

3nams:

- OCHOBHBIE TIOHATHUS U ONPEACTICHHS, OTHOCSAIIUECS K N3y4aeMOU TUCITUTUINHE;

- (akTophl, BIMAIOUIME HAa MpOIECcC MepepaboTKM U TOIY4YEeHHE H3JeNUi TpeOyemoro
Ka4yecTBa,

- TEOPETUYECKHE OCHOBBI M BO3MOXHOCTH METOOB, MCIOJIB3YEMbIX IPU HMCCIEIOBAHUU
HOJIMMEPOB;

- mpuOOpsl U 000pyIOBaHUE, TIPUMEHSIEMBIC [IJIS TIPOBEACHHS HCCIEIOBAHUN MOIUMEPOB B
nporiecce nepepadboTKH.

Ymems:

- 000CHOBaHHO BbIOMpaTh HamOosee SPPEKTHBHBIA METOJ WM KOMIUIEKC METOJI0B
HCCJIEIOBaHUSI IEPEPabOTKH MOJIUMEPOB;

- QHANM3UPOBATh PE3YJIbTATHl UCCIIECIOBAHUN MOJIMMEPOB, MOJYyYEHHBIE C UCIIOJIb30BAHUEM
paccMaTpuBaeMbIX B Kypce METOJIOB.

Braoems:

- uHpoOpMaIMel O CYIMIECTBYIOIIUX METOJaX HCCICIOBAHHUS W HCIBITAHWNA TOJMMEPOB U
MPUMEHSIEMOM TIPU 3TOM 000pYI0BaHUY;

- cnoco0amMy UHTEPIIPETANHN U 00paOOTKU MOTY4YEHHBIX PE3yIbTaTOB;

- npuemMamMH TMoucka uHGOpMalMKh O METoJax M METOAMKAaX, a TaKkKe pe3yibTaTax
HCCJIEIOBAHMSI MOJIMMEPOB C HCIOIb30BAaHUEM PA3IUYHBIX METONOB B ceTH MHTepHET u Ipyrux

pecypcax.
3. Kparkoe comepxxanue Q1M CUMILTHHBI:

Pa3nea 1. Ucciienosanue nepepadoTKki TEPMOILIACTOB

1.1 TloaroroBka K BBINOJHEHHUIO Ja00paTopHbIX pador. M3roroBieHue 00pa3noB
TePMOILIACTOB /1JIsl IPOBeAeHUs HCCIeI0BAHM I

Beenenne. MHcTpykTax mo TexHuke OezomacHoctd. Ompoc 0o0yyarommxcsi 1Mo MpaBuiIaM
NOBEJICHUS B Ja0OpaTOpUM U TEXHUKE O€30MacHOCTU. 3alloJIHEHHE JKypHajla [0 TEeXHHUKE
6e3onacHocTH. OCHOBHBIE TPEOOBAHUS K BEACHHUIO JTAOOPATOPHOTO KypHAJIa, TOATOTOBKE U 3aIUTE
71a00paTOPHBIX PadoT.

JlabopaTopHas padora Ne 1.




[lens paboTHI: O3HAKOMJIEHHE CO CIOCOOaMHU TMOJydeHUs O0OpasIoB TEPMOILIACTOB;
MOJTy4eHHE 00pa3lloB TEPMOILIACTOB METOAOM JIUTHS IO/ JaBICHUEM.

OOBEKTHI: TPAaHYJIUPOBAHHBIN WM MOPOIIKOOOPA3HBIN TEPMOILIACT.

O6opynoBaHue: JUThEBas MalllMHA C JUTHEBOH (opMOIl sl ToJSydeHHs OOpasIoB B
COOTBETCTBUH € pazmepamu, yctanoBieHHbIMU 'OCT 21341-2014.

CymHOoCTh paboThl COCTOMT B O3HAKOMJICHHHM CO CHOco0aMy TIOMy4eHHs 00pasiioB
tepmoruiactoB B coorBerctBuu ¢ 'OCT 33693-2015 u 'OCT 12019-66 u monydenun oOpasios
TEPMOIUIACTOB METOJIOM JIUThS MOA JaBlieHUeM. [Ipu mpoBeneHNN TaHHOW paboThl 00yJaroIecs
WCTIONIBL3YIOT 3HAHUS U HABBIKH, TIOJTYYCHHBIE IIPHU BBHITIOTHEHUH J1a00PaTOPHOTO MPaKTUKyMa B Kypce
«TexHoMmoTUs 1 000PYIOBAHKE TIPOIIECCOB MEPEPAOOTKH MOTUMEPOBY.

1.2. OnpenesneHne TeNJIOCTONKOCTH TEPMOILIACTOB 10 MapTteHcy

JlabopaTopHas padora Ne 2.

Iens paboThI: ompeneneHue TEIIOCTOMKOCTH 1o MapTeHcy 00pasioB, MOJTYyYEeHHBIX MPU
BBITIOJIHEHUH J1abopaTopHoit paboTsr Ne 1.

OOBeKTHI: 00pa3ibl TepMoIUIacTa, ¢ pazmepamu, coorBeTcTBytomumMu ['OCT 21341-2014,
MOJTYYCHHBIC TTPH BBITIOJIHEHUH J1a00paTOpHOM paboThl Ne 1.

Ob6opynoBanue: 1neyb A5 U3MEPEHUS TEIIIOCTOUKOCTH, TEPMOMETPBHI.

CymHOCTh pabOTHl COCTOMT B OMNPEIENIEHUH TEIUIOCTOMKOCTH TEPMOIUIACTa, CPaBHEHHUU
MOJIyYEHHBIX 3HAYEHUH CO CHPAaBOYHBIMHU JIAHHBIMU U YCTAaHOBJICHHH MAaKCHUMAaJIbHO JOITYCTHMOM
TEMIIepaTypbl IKCILTyaTalluy U3EINI, U3TOTOBJIEHHBIX U3 HCCIIEyeMOTro MOJUMepa.

1.2. Onpenesienue 1e)OpMANMOHHO-TIPOYHOCTHBIX M A/IT€3MOHHBIX CBOMCTB 00pa31oB
TEePMOILJIACTOB

Jlaboparopnas pabota Ne 4.

enp pa®oThl: M3ydeHUEe BIUSHHS TUIacTU(GUKANMK Ha Ie()OpMalMOHHO-TIPOYHOCTHBIC
aJIr€3MOHHBIE CBOWCTBA MOJIUMEPOB.

OOBEKTHI: TEPMOILIACT (MTOJTMBUHMIIALIETATHAS TUCIIEPCHS ), TUTACTU(PUKATOP.

O6opynoBaHue: CTEKISIHHbIE CTaKaHbl, OIOpeTKa, Mellaika, IUICHKa aHTHaAre3hOoHHas,
JelepuH, CYHIMIbHBIN Ikad, pa3pblBHAsS MallMHa /JIsS WCIBITAHUS IUJICHOYHBIX MaTepUasoB,
yYHHUBEpcaibHas UCTIBITATEeNbHAS MAIlIUHA.

PaboTta cocTouT U3 1ByX 3TAIOB:

1. IlpuroTtoByienre MIACTUPUITUPOBAHHON MOJUBUHIIIAIIETATHON JUCTIEPCUH C PA3TUIHBIM
coJlep)kaHueM IUIacTU(UKaTOpa M U3TOTOBJICHHUE IJICHOK M3 HUCXOJHOW U IIIACTU(PUIIMPOBAHHON
MOJIMBUHUJIAIIETATHON JUCHEpCUU IyTeM HaHECEeHUS Ha aHTHAATE3MOHHYIO TOUIOKKY C
nocJIeyIoNel CymKkol B cymuiabHOM ImKady mpu temreparype 105 °C. IlpoBomsar pacTspkeHHe
MOJIyYEHHBIX IUICHOK Ha pa3pbiBHOW MamuHe. [1o mojgydeHHBIM SKCIEpPUMEHTaIbHBIM JaHHBIM
CTPOSITCS JUHAMOMETPUUYECKHE KpPHUBBIE U PACCUUTHIBAIOTCS MPOYHOCTH M OTHOCHUTEIbHBIC
YATUHEHUS TIPU PACTSHKEHUH U Pa3phiBe.

2. Tlomydyenue oOpasloB JUIsl OMpPENEICHHs aIre3MOHHONW MPOYHOCTH TYTEM HAHECCHHUS
UCXOJHOW W MIACTH(GHUIIMPOBAHHBIX TOJMBUHIIALICTATHBIX JHUCIIEPCHA Ha TpPEIBAPUTEIHHO
BBIPE3aHHBIE TTOJIOCKH JIeIepUHA, CKJICMBAaHUY U3 MOMAPHO BHAXJIECT, BBIJCPKKE B TeUeHUE 2 4 0e3
rpy3a u | 9 mox rpy3om, co3natoutum gasienue 0,001 MIla. [TonydenHbie 00pa3iibl HCIBITHIBAIOT HA
pacTsDKEHUE U PACCUUTHIBAIOT aIT€3MOHHYIO POYHOCTD MPU CABUTE.




B pesynbrare mpoBeaeHHBIX UCCIEIOBAHUI JIeJaeTcs BbIBOJ O BIUSHUU IUIacTU(UKAIIMY Ha
BCJIIMYUHY I[e@OpMaHHOHHO-HpO‘IHOCTHBIe 1 aATr€3MOHHBIC CBOIICTBa IIOJIMBUHUJIALIETATA.
1.3. Biiusinue HANOJIHEHUS HA MepepadaTbiBaeMOCTh TEPMOILIIACTOB

Jlaboparopnas pabota Ne 3.

Llenp paboOTHI: W3ydeHWE BIUSHUS HAIMONHHUTENCH Ha IOKa3aTelb TEKYyYeCTH DPAacIUIaBOB
TEPMOILIACTOB.

OOBEKTHI: TEPMOILIACT - HE HAMTOJIHEHHBIH U C a3 IMYHBIM COACPKaHUEM HATIOTHHUTEIIS.

Oo6opynoanue: npudbop UMPT-M, Bechl, cekyHaOMEp, TPUCTIOCOOJICHHE ISl Cpe3a CTPEHT
noJmMepa.

CymrHocTh paboTBl COCTOMT B ONpENENICHHHM MOKa3aTelsl TEeKy4yecTH paciulaBa oOpasloB
TEpPMOIUIACTAa C PA3TUYHON CTETCHBIO HAIOJIHEHUS TMPU 3aJaHHBIX TEMIIEpAaTypax W Harpy3kax o
BbIIaye 3aKIIOUEHUS O BIMSHUM HAIMOJHEHUS Ha TepepabaTbiBaeMOCTh IMOJHMMEpa, BBIOOpE
3 PEKTUBHOTO METO/1a ePepabOTKH HAMIOJIHEHHOTO TEPMOIIACTA B U3/ICITHSI.

[IpoBeaenue ycTHOro onpoca rno Temam paszzaena 1.

Pa3nea 2. UccienoBanue nepepadoTKu peaKkTomiacToB

2.1. [IpuroroBjieHne 00Pa3L0B PEAKTOIUIACTOB IJIf1 HCCJIeI0BAHM

Jlaboparopuas pabora Ne 5

Ilenp paGoThl: MOATOTOBKA OOPA3LOB PEAKTOIUIACTOB [UIS TNPOBEICHHS HCIBITAHUN U
WCCJICI0BAHUI TIPH BBITOJTHEHUH JIA0OPATOPHBIX paboT Ne 6 u 7.

OOBEKTHI: PEAKITMOHHOCIIOCOOHBIC OJIMTOMEPHI, Kay4yKH, OTBEPIUTEIH, CIIOCOOHBIC
OTBEpPX/AaTh TEPMOPEAKTHUBHBIE OJIMTOMEPHl MNpPU HOPMAJIBHBIX YCIOBHSIX U TOBBIIIEHHBIX
TeMIepaTypax.

O6opynoBanue: CymUIbHBIN mKad, GOPMBI IS TOTyUYEeHUS 00Pa3IoB.

CymHocTh pabOThl COCTOUT B MPUTOTOBJICHUH KOMITO3UIIUHM, COCTOSAIIUX U3 PEaKIHOHHOTO
OJIUTOMEpa W OTBEPIAMTENs, M IMOJIYyYeHHH OO0pa3lloB PEaKTOILUIACTOB, COJEPKALIUX pPA3IUYHOE
KoJaudecTBO oTBepAauTessi. OOpas3pl TMOJY4arOT METOJOM CBOOOJHOW 3alluBKU B (POPMBI C
MOCNEAYIONEH BBIACPKKON IMPH HOPMAJIbHBIX YCIOBUSX WM B CYIIWIBHOM MHIKady (Bpems
BBIIEP)KKHU YKa3bIBa€TCA MPENOJaBATEIIEM).

2.2. N3yyeHue BJIHMSHUS COCTAaBA W YCJOBHH OTBEPKICHUS HA CTeNeHb HAOyXaHMs
3J1aCTOMEPOB

Jlaboparopnas pabota Ne 6

[enp paboTHI: U3yYeHUE BIUSHUS COACPIKAHUSI OTBEPAUTEINS M YCIOBHI OTBEPIKICHUS HA
CTETICHh HA0yXaHUS OTBEPIKICHHBIX KaydyKOB.

OOBexTh: 00paslpl, MOJy4YEHHBIE IPH MpPOBEACHUM JabopaTopHOil paboTel Ne 5,
pPacTBOPUTEIIH.

O6opynoBanue: npudop Jloragknna, pe3uHOBas TPyIIa, BECHI.

CymurHocTh paboTBl COCTOUT B ONpPENIEICHUN KUHETUKN HaOyxaHus 00pasloB, COAEPIKAIINX
pPa3ITUYHOE KOJMYECTBO OTBEPAUTENS M OTBEPIKICHHBIX IIPH HOPMATBHBIX YCIOBHSIX U MOBHIIICHHOM
TeMIeparype.

Ha npubope [oragkuHa mMONy4arOT JaHHBIE 00 O0BEME PACTBOPHUTEINS, IOTJIOIMIAEMOT0
oOpa3laMu C TEYEHHMEM BpeMeHH. 3Has IUJIOTHOCTh pACTBOPUTEINS, OIPEAESIOT Maccy
MOTJIOUIEHHOT'O PACTBOPHUTENS U PACCUMTHIBAIOT cTeneHb HaO0yxaHusa. CTposT 3aBUCUMOCTb CTEIIEHU
HaOyxaHusi OoT BpemMeHH. Ha ocHOBe aHain3a MOJYy4YEHHBIX PE3yJbTATOB JEIAOTCSl BBIBOJBI O
BJIIMSTHUM COZEpPKaHUS OTBEPAUTENS U YCIIOBUIM OTBEP)K/ICHHUS HA CTETIEHb HAOyXaHHs KaydyKOB.

2.3. U3y4eHue BJIHUSHUS COCTABA HA CBOMCTBA OTBEPKACHHbIX KOMIIO3U LU

Jlaboparopnas paGota Ne 7.




Ilenp paboThl: M3y4eHHME BIMAHUS COCTaBa OTBEPXKACHHBIX KOMIO3MLMH Ha MX
e OopMalMOHHO-TIPOYHOCTHBIE CBOWCTBA U YIAPHYIO BSI3KOCTb.

OOBeKThI: 00pa3iIbl, MOJYYSHHbIE TPU MIPOBEACHUH 1abopaTopHON paboThl Ne 5.

OO6opynoBaHue: MalIvHa JJIs UCTIBITAHUS HA PACTsDKEHHE, YHUBEpCAJIbHAsl MCIIBITATEIbHAS
MamnHa, «Konép» i onpenenenus y1apHoi BA3KOCTH.

CymurHocTh pabOThI COCTOUT B ONPENEICHUN Ha UCIBITATEIbHOM 000PYI0BAaHUH POYHOCTH
IpU PaCcTSHKEHUH U U3TUOE M yIapHOM BA3KOCTH OOpaslloB, COAEPIKAIIMX PA3IUYHOE KOJIUYECTBO
oTBepaurend. 1o pesynpraTaM HCHBITAaHUNM PACCUMTHIBAIOTCA ONMpPEAEIsIEMbIE CBOMCTBA. Jlenaercs
3aKJIIOYCHHE O BJIMSHUM COCTaBa Ha Je(OopMarMOHHO-IPOYHOCTHBIE CBOMCTBA M CIIOCOOHOCTH
OTBEPAECHHBIX KOMITO3UIUI CONPOTUBIATHCS YAAPHBIM BO3IEHCTBUSM.

2.4. Bausinue yci0Bui nepepadoTKH HAa TEXHOJIOTHYeCKHEe CBOMCTBA PEaKTOIIACTOB

JlaGopatopHas pabora Ne 8.

Ilenp paboTel: ompeneneHWe BSI3KOCTH, HWHAYKIMOHHOIO II€pUOJa U BPEMEHHU
AKHU3HECTIOCOOHOCTH KOMITO3ULIUH, OTBEP>KIaEMbIX IIPU PA3IUYHBIX TEMIIEPATYPHBIX YCIOBHUAX

OOBEKTHI: PEaKLIMOHHOCIIOCOOHBIE OJINTOMEPBI, OTBEPANUTEIH.

Ob6opynoBanue: BUCKO3UMETp «PeoTecT», BeChl, CTaKaHbl CTEKJIIHHBIE JUIsI TPUTOTOBIICHUS
KOMIIO3UIINH.

CymHocTh paboThl COCTOUT B INPUTOTOBICHUH KOMIIO3MIIMM U W3YYEHUU JWHAMHKHU
MU3MEHEHHUs €€ BS3KOCTH IIPH TPEX DPA3IMYHBIX TEMIIEPATYypax; OMNPEICIICHUU II0 IOJy4EHHBIM
KPUBBIM  3aBHUCHUMOCTM BSI3KOCTM OT BPEMEHHM HWHAYKIMOHHOIO II€pHOJa W  BPEMEHH
AKHU3HECIIOCOOHOCTH KOMITO3UIIMHA, a TaKXe pacyeTe SHEPIUU aKTUBALMM BSA3KOIO TEYEHUsS IO
JAHHBIM, MOJYYEHHBIM U3 rpaduKa 3aBUCUMOCTH BSI3KOCTH OT 0OpaTHOM Temmeparypsl. Jlenaercs
3aKJII0OYCHHUE O BIUSHUU TEMIIEPATypHBIX YCIOBHUH mepepabOoTKH Ha TEXHOJOTHUECKUE CBOICTBA U
SHEPrUM AKTUBALMH BSI3KOI'O TEUEHUS PEAKTOIIIACTUYHBIX TIOJMMEPOB.

YcTHBIN onpoc 1o TeMaM paszena 2.

4. O0beM y4eOHOM JUCHUIIIMHBI

O0bem
Buxbl ye0Hol padoTsi B 3auetnrix | B akamewm.
eIMHUTIAX qacax
Oo6masi TpyA0eMKOCTh TUCIHHUIJIMHBI TI0 Y4eOHOMY IJIaHy 3,0 108
KonrakTHas pa6ora (KP): 1,33 48
Jlexuuu (Jlek) - -
JlaGopatopusbie pabots (JI1ab) 1,33 48
[Tpaktuueckue 3ausatus (I13) - -
CamocrosiTesabHas padora (CP): 1,67 60
CamocTosTeTbHOE U3YUYCHHUE PA3ICIIOB JUCITUTIIMHBI 1,17 42
Jlpyrue BUIBI CAMOCTOSITEIEHOW PabOTHI 0,5 18
Bua koHTpoJa: 3auer - -




O0Bem
Buabl yueOHol padoThI B 3a9cTHELX B actp.
SAMHUIIAX yacax

O01as TPya10eMKOCTh JUCHUIIHHBI 110 Y4eO0HOMY TLUIaHYy 3,0 81
KonrakTHas padora (KP): 1,33 36
Jlexmn (Jlek) - -
JlaGopatopusbie pabots (JI1ab) 1,33 36
[Mpaktuueckue 3ansatus (I13) - -
CamocrositesabHas padora (CP): 1,67 45
CamocTOosATeTbHOE U3YUYCHHUE PA3/IeSIOB JUCITUTITMHBI 1,17 31,5
Jpyrue BUIbI CaMOCTOSTEILHON pabOThI 0,5 13,5
Bua konTpoJA: 3auer - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«UccnenoBaHue JakokpacouHbix matepuanon» (b1.B.J1B.11.03)

1. Heap AMCHMIJIMHBI — O3HAKOMIICHUS OaKalaBpOB C METOJAMU HCIBITAHUS H
MCCIIEJOBaHMsI CBOMCTB JakoKpacouHbIX MarepuanoB (JIKM) M moiaMMepHBIX JIaKOKpacOYHBIX
nokpeituit (JIKII).

2. B pe3yJbTare n3yuyeHHs JMCHUIJIMHBI CTYAEHT J0JI/KEeH:

O6nanate cneayrommmu npogeccuonarvuvimu (I11K) kommereHIusIMHU:

- CIIOCOOHOCTHIO TUIAHUPOBATH U MPOBOJAUTH (U3UYECKHE UM XUMUYECKUE IKCIEPUMEHTHI,
MPOBOAUTH 00pabOTKY HX pe3yJbTaTOB M OLEHWBATh MOTPEIIHOCTH, BBIIBUIaTh THUIOTE3bl U
YCTaHABIMBATh TPAHUIBI MX MPUMEHEHHS, MPUMEHSATh METOJbl MATeMaTUYeCKOTO aHalu3a Hu
MO/JICITUPOBAHHUS, TEOPETUICCKOTO M IKCIIepUMeHTaIbHOTO rccienoanus (I1K-16);

- TOTOBHOCTHIO HCIOJB30BaTh 3HAHWE CBOWCTB XWMHYECKUX DSJIEMEHTOB, COCAMHCHHA U
MaTepualioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccnonanbHoi aestenbroctu (I1K-18);

- TOTOBHOCTBHIO H3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAalLMIO, OTEUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3namo:

- OCHOBHbIE HOpPMaTHBHBIE JOKYMEHTHI, Kacaloluecs MpuOOpOB, METOJOB M METOIUK
ucneiTanusa U uccnexosanusa JIKM u JIKII.

Ymemn:

- MPOBOAUTH HcbITanus u uccinenoBanus JIKM u JIKII.

Braoemy:

- MPUHIMIAMH pabOThl HA OCHOBHBIX NMPUOOpax I UCIBITAHUS U HUCCIIEIOBAaHUS CBOMCTB
JIKM wu JIKII.

3. KpaTkoe coaep:kanue qUCHUNITUHBI

UccnenoBanue OCHOBHBIX CBOMCTB kuakoro JIKM u u3ydeHue METOIbl HMCHBITAHUS:
onpenenenue Bsi3kocTu Mo 'OCT 8420 (MCO 2431),kaxymetica Ba3koctu o bpykdunsny 'OCT
25271-93 ( UCO 2555, CO 2884) , maccoBoit nonu Heneryuux BemecTB mo ['OCT 31939-2012 (
NCO 3251:2008), crenenu nepetupa mo 'OCT P 52753 (MCO 1524), ykpeiuctoctu o 'OCT 8784
(UCO 2814), pacrekaemoctu, crenenu Bbicbixanus mo ['OCT 19007-73.

Omnpenenenust ocHoBHBIX nedektoB JIKII B coorBerctBum: ¢ ['OCT 9.032. Meromabt
ompeneseHus aare3uu NoKpeITuid u aaresnonHou npounoctu JIKII B coorBercTBun ¢ TOCT 15140—
78 ('OCT 27890-88, 1S02409, ASTM D3359). MeToas! OnpeaeICHUs TOIIIUHBI JJAKOKPACOUHBIX
nokpeithii B cootBercTBUU ¢ 'OCT P51694-2000 (MCO 2808-97). MeToab! onpeieICHHS TBEPIOCTH
nokpeitus B coorBerctBun ¢ 'OCT P 54586-2011 (MCO 15184:1998) I'OCT P 52166-2003 (MCO
1522:1998) , TOCT 4765-83, ASTMD2794, 1SO 6272. Metoasl ONpeneieHUus: 3JIaCTHYHOCTH
noKpbITHA TpH u3rude B coorBercTBun ¢ 'OCT P 52740-2007 (MCO 1519:2002) I'OCT P 50500-93
(UCO 6860-84) u 'OCT 6806-73, MCO 151928. Metoas! onpeneneuus npounoctu JIKII npu ynape
B cootBercTBHM ¢ [[OCT P 53007-2008 ( MCO 6272-1:2002, UCO 6272-2:2002)) u TOCT 4765-73.
Omnpenenenne koppozuonHoctokoct JIKII mo crangapram 1SO 12944 | ISO 9227 . CranmapTsl
ASTM-B-117 wu ISO 9227 wcneiTaHuss B Kamepe cojsiHOro TymaHa. OmnpeneneHue
kopposuorHocToiikoctu JIKII B coorBercTBrum 'OCT P 9.905-2007 (MCO 7384:2001). Vcnibrranuii
Ha cToiikocTh B arMmocepHbix yciousix mo ['OCT 6992-68. Omnpenenenrie M3HOCOCTOMKOCTH
nokpeiTuii o 'OCT 20811 meton A, meron b, ASTMD 2486. TpeboBanus 1o creneHu Oliecka
HOKPBITHI JJ1s pa3nu4HbIX Gaktyp (o oneckomerpy ®b-2 ). [lpuniunst onpenenenus msera JIKII
no cucreme RAL u NCS(NaturalColorSystem),



Onpenencare BomocroiikoctH, conectoiikoctu JIKIT ( ucmbrranus Ha croikocts JIKIT B
xunkux cpenax) B coorBerctBuu ¢ ['OCT 9.403-80 meton A ('OCT P 51691—2008).
4. O0beM y4eOHOH TUCHHUILINHBI

O0bem
Buxbl ye0Hol padoTsi B 3auetnrix | B akamewm.

eAMHHIIAX yacax
Oo6masi TpyA0eMKOCTh TUCIHHUILJIMHBI 110 Y4eOHOMY IJIaHy 3,0 108
KonraktHas pa6ora (KP): 1,33 48
Jlexuuu (Jlek) - -
JlaGopatopusbie pabots (J1ab) 1,33 48
[Tpaktuueckue 3ausatus (113) - -
CamocrositesabHas padora (CP): 1,67 60
CamocTosTeTbHOE U3YUYCHHUE Pa3/IesIOB JUCITUTITMHBI 1,17 42
[TonroroBka B 3auety 0,5 18
Bua koHTpoJ: 3auer - -

O6bem
Buabi yueOHoii padoThI TR v— B actp.

eAMHUIIAX yacax
O0mas TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 3,0 81
KonTaktHas padora (KP): 1,33 36
Jlexmn (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) 1,33 36
[Tpaktuueckue 3ausatus (113) - -
CamocrositesbHas padora (CP): 1,67 45
CamocTosITeTbHOE U3YUYEHHUE Pa3/IesiOB JUCIUTIIMHBI 1,17 31,5
Jpyrue BUIbI CaMOCTOSTEILHON pabOThI 0,5 13,5
Bua konTpoJs: 3auer - -




IpaxkTuku (b2)
AHHOTaNMA padoyeil NPOorpaMMsbl y4eOHOM NPAKTHKH
«Y4eOHasi IPAKTHKA: NPAKTHKA 10 NMOJY4YeHHIO IEPBUYHBIX NPOPecCHOHAIBHBIX YMEHUH 1
HABBIKOB, B TOM 4YHCJIe IEPBUYHBIX YMEHHUI M HABBIKOB HAYYHO- HCCJIe0BaTeIbCKOM
aesareabHocT» (b2.B.01(Y))

1. leapb yueOHOM MPAKTUKHU: TIOJIYICHHUE CTYICHTAMH OOIIMX MPEICTaBICHU 00 OCHOBHBIX
BUJaX IOJIMMEPOB U IMOJMMEPHBIX KOMIO3MIIMOHHBIX MaTepuajoB Ha UX OCHOBE, 3HAKOMCTBO C
XUMHUYECKON TEXHOJOTHMEeW HX TOJy4YeHHS, a TAaKKe IMOIYYeHHE MEePBUUYHBIX MPOPECCHOHATBHBIX
YMEHHMH M HaBBIKOB IIyTEM CaMOCTOSTEIHHOIO TBOPYECKOIO BBIMIOJHEHUS 3a/1ay, MOCTaBICHHBIX
IIPOrpaMMOM MPAKTUKH.

2. B pe3yabTare npoxo:kaeHHs y4eOHOH NPAKTHKH O0y4yaloummiics 10 Nporpamme
O0akaJlaBpHAaTAa J10JI/KEH:

Obnadams CIeTyIOUTUMA KOMITICTCHITUSMU

- CIIOCOOHOCTHIO M TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJIOTHUECKHI MPOIIecC B COOTBETCTBUU
C PErIaMEeHTOM M HCIIONb30BaTh TEXHUYECKUE CPEACTBA ISl M3MEPECHHSI OCHOBHBIX TapaMeTpOB
TEXHOJIOTUYIECKOTO MPOoIecca, CBOMCTB ChIpbs U npoaykiuu (ITK-1);

- TOTOBHOCTHIO MPUMEHSITh aHATUTUYECKUE W YUCIEHHBIC METOJIbI PEIICHUS MOCTABICHHBIX
3a/1a4, WHCIIOJIb30BaTh COBPEMEHHBIE HWH(POPMAIIMOHHBIE TEXHOJOTHHU, IMPOBOIUTH OOPabOTKY
uH(OpPMAIIUU C UCIIOJIb30BAHUEM MPHUKIIATHBIX MPOTPAMMHBIX CPEACTB chepbl TpohecCHOHATLHOM
JeSTeIbHOCTH, HUCIOJIb30BaTh CETEBble KOMIIBIOTEPHBIE TEXHOJOTUHM M 0a3bl JaHHBIX B CBOEH
npodeccuoHanbHOM 00JacTH, TaKeThl MPUKIATHBIX MPOTrpaMM UIs pacueTa TEXHOJOTHYECKHX
napametpoB obopymosanus (ITK-2);

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHUBHBIE TOKYMEHTHI MO Ka4eCTBY, CTaHAAPTU3ALUU U
cepruUKany MPOAYKTOB W M3JCIUN, DJIEMEHTHl 3KOHOMHUYECKOTO aHaM3a B MPAKTUYECKOU
nesitenbaocTH (ITK-3);

- CHOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHUYECKHE pEeIIeHUsT Mpu pa3paboTke
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MocieacTBUi ux npumenenus (I1K-4);

- CHOCOOHOCTBIO HCIIOJIb30BAaTh IpaBWiIa TEXHUKU O€30MacHOCTH, MPOU3BOJCTBEHHON
CaHUTapuH, MOXKapHOU 0E30MaCHOCTH U HOPMBI OXPAHbI TPYAA, U3MEPSTH U OLICHUBATh MapaMeTphl
MIPOU3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH U 3aT'a30BaHHOCTH, IIIyMa, U BUOpaluu,
ocBerieHHoCcTH padounx mect (ITK-5);

- CIOCOOHOCTHIO HAJIAXKUBATh, HACTPAUBATh M OCYIIECTBISATH MPOBEPKY 00OpYAOBaHUS U
nporpammHubIx cpeacts (I1K-6);

- CIIOCOOHOCTBIO TIPOBEPSTH TEXHUYECKOE COCTOSTHHE, OPTaHU30BBIBATh MPOPUITAKTHUSCKUE
OCMOTpBI U TEKYIIUH PEMOHT 00OPYAOBaHHUSA, TOTOBUTH O0OPYAOBaHHWE K PEMOHTY U MPUHUMATH
obopynoBanue u3 pemonta (ITK-7);

- TOTOBHOCTBIO K OCBOEHHIO M OKCILTyaTalliid BHOBb BBOIUMOT0 obopynoBanus (ITK-8);

- CITOCOOHOCTBHIO aHATM3UPOBATh TEXHUYECKYIO TOKYMEHTAIIUIO, TOA0MpaTh 000pyI0BaHUE,
TOTOBHTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopymoanus (ITK-9);

- CIIOCOOHOCTHIO TMPOBOJIUTH AaHAIM3 ChHIPbS, MaTepUaIoB U TOTOBOW MPOIYKIIUH,
OCYIIECTBIISATH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

- CIOCOOHOCTBIO BBISIBIISITh U YCTPAHSATh OTKJIOHEHUS OT PEKUMOB PabOTHI TEXHOJIOTHIECKOTO
000py/IOBaHUs M TapaMeTPOB TeXHoJornyeckoro npouecca (IIK-11);



- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE M XUMUYECKUE IKCIEPUMEHTHI,
MPOBOANTE OOpaOOTKY WX pE3yJNbTAaTOB M OIEHWBATh MOTPEIIHOCTH, BBIJIBUTaTh THUIIOTE3bI H
YCTaHABIMBATh TPAHUIBI MX TMPUMEHEHHS, TMPUMEHSATh METOJbl MAaTeMaTUYeCKOTO aHalu3a Hu
MO/JICITUPOBAHHUS, TEOPETUYCCKOTO M IKCIIepUMeHTaIbHOrO rccienoanus (I1K-16);

- TOTOBHOCTHIO MPOBOJUTH CTaHAAPTHBIC U CEPTU(MUKAIMOHHBIC WCIBITAHUS MAaTEPHUAJIOB,
u3aenuil 1 TexHojoruueckux mporeccos (ITK-17);

- TOTOBHOCTHIO HCIOJH30BaTh 3HAHUE CBOMCTB XMMHYECKHX 3JIEMEHTOB, COCAMHEHHH U
MaTepHaaoB Ha MX OCHOBE JIS pelreHus 3aaad npodeccruonansuoi aesrenproctu (ITK-18);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMUS OCHOBHBIX (DU3MUECKHX TEOpHM JUIsl pellieHus
BO3ZHUKAIOIMNUX (DU3MYECKHUX 3313y, CaMOCTOSTEIILHOTO MPUOOPETeHUsS (PU3NYECKUX 3HAHUHU, IS
MOHWMAHUS MPUHIMIIOB Pa0OTHl MPUOOPOB M YCTPOHCTB, B TOM YHCJE BBIXOISANINX 3a MPEACIbI
KOMITETEHTHOCTU KOHKpeTHoro HanpasieHus (I1K-19);

- TOTOBHOCTBHIO U3ydaTh HAyYHO-TEXHHUYECKYI0 WH(MOPMAIUIO, OTCUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3nameo:

- OCHOBHBIE BUbI IOJTUMEPOB;

- OCHOBHBIE CIIOCOOBI W TEXHOJOTUUYECKHE IMapaMeTphl MPOU3BOJICTBA W/WIU TEPEepadOTKH
MIOJIUMEPOB.

Ymemns:

- OIPEIENSITh BUJI M HA3HAUYCHUE TTOJIMMEPOB W/WJIM U3/ICTTUI Ha UX OCHOBE.

Braoems:

- KOMITJIEKCOM TNE€pPBOHAYAIbHBIX 3HAHUM U Mpe/ICTaBICHU 00 OopraHu3aluu MpOU3BOACTBA
Pa3IMYHBIX MMOJIMMEPOB U/WIIA UX TIEPEPaAOOTKH;

- HaBbIKaMU M3JI0KEHUS MOJYYEHHBIX 3HAHUNA B BUJAE OTUETa O MPOXOXKIECHUU MPAKTUKH,
ONMCAHUS HCXOJHBIX MAaTEpHalioB, TEXHOJOTMYECKON CXEMbI MPOU3BOJCTBA, KOHTPOJISI KauecTBa
FOTOBOM MPOAYKIIUH.

3. KpaTkoe cogep:kanue yueOHON NPAKTHKH:

VYueOHas npakTHKa IPOBOIUTCA B 4 ceMecTpe B (hopMe TEOPETUUECKUX 3aHATHI 1 SKCKYPCH.

1. O3HaKOMIIEHUE C UCTOpPUEH MPOM3BOACTBA U/UIHU MEPEPAOOTKHU MOIMMEPOB, UCXOTHBIMH
MPOIYKTAMHU IS UX TIOTYICHHSI.

[TonuMepHble MaTepuasbl U UX MECTO B UCTOPUHU 4YejoBeuecTBa. [lepcreKTHBBI pa3BUTHS
(GYHKIIMOHAJIBHBIX MOJMMEPHBIX MaTepUAIOB.

[Tocemenne TeMaTnyecKuX SKCIO3UILIUN My3€€B U BHICTABOK.

2. [Tocemnienue AEHCTBYIOMUX MPEATPHUATH 110 POU3BOJICTBY UITH TMEpEepadO0TKE MOTUMEPOB.

O3HaKOMJICHHE C OCHOBHBIMH TEXHOJOTHYECKUMH CTAIUSIMU M CIIOCOOAMU TPOM3BOACTBA
MOJIMMEPOB, CBOMCTBAMH U3JICTUI 1 00JIACTIMU X TPUMEHEHUSI.

3. O3HaKoOMIICHHE C TMEPCHEKTUBHBIMH HAyYHBIMU pa3paboTKaMu B 00NAacTU CO3JaHUS U
NPUMEHECHHUS TOJMMEPHBIX MAaTepHalioB Ppa3UYHOrO Ha3zHauyeHus. [locemeHne Hay4HBIX
nabopaTtopuii kadeap 1 3HAKOMCTBO C OpraHU3aIKMe paboThl B UCCIEA0BATEIIBCKOM JIa00paTOpHH.

4. TloaroroBka oT4eTa O MPOXOKIACHUHN YICOHOU MPAKTHKH.

TpeGoBanusi, MpeaAbABIsIEMbIE K HAMUCAHUIO U TIPEICTABICHUIO OTYETA.

KonkpeTtHoe comepkanue y4eOHON MPAKTUKH OMPEISISIETCS C Y4eTOM BO3MOXHOCTEH W
HUHTEPECOB Kadeaphl, OpraHU3YIOIICH MPAKTUKY, U TPHHUMAIOIIEH OpraHU3aIIHH.

4. O0beM yueOHOH MPaAKTHKH



O0BeM

Bitabt yuebroit pagore! B 3auernbix | B akagem.
€IMHULIAX yacax
OO0mas Tpy10eMKOCTh TUCIHUIJIMHBI 10 Y4eOHOMY IJIaAHY 3,0 108
CamocrosiTtesannasi padora (CP) 3,0 108
CamocTosITETbHOE TOJIYYEHHUE U OCBOCHUE 3HAHUN, YMEHUHN U 3.0 108
HaBBLIKOB B COOTBCTCTBUU C TPOTpaMMOU
Bua uTOroBOro KOHTpOJIsi: 3a4eT ¢ OLEHKOM — -
Ob6beMm
Buanbi yueOHoii padoThI [Ty e— B actp.
CANHHUIIax qacax
O01mas Tpy10eMKOCTh JUCHHUILVIMHBI 10 Y4eOHOMY IJIAHY 3,0 81
CamocrositesbHas padora (CP) 3,0 81
CamocTosITETbHOE OJIYYEHUE U OCBOCHUE 3HAHUN, YMEHUHN U 3.0 81
HABbIKOB B COOTBETCTBHH C MTPOrPaMMOil
Bua uToroBoro KOHTpOJIfA: 3a4eT ¢ OLEHKOM — —




«I[Ipou3BoacTBEeHHAsI MPAKTHKA: HAYYHO-HCCIeI0BaTeabcKas padora» (b2.B.02(H))

1. Heap Hay4YHO-UCCIEAOBATENLCKOH pPadoThl — GopMupoBaHHE TPOGHECCHOHATBHBIX
KOMIETSHIINI MTOCPECTBOM TIAHHUPOBAHUS M OCYIIECTBICHUS YKCIIEPUMEHTAIBHOU JeSITEbHOCTH
HA OCHOBAHWH M3YUEHHBIX JUCIUIUIMH, B TOM YHUCIIE CIICIUATbHBIX, U CAMOCTOSTEIHHO U3y4eHHOM
uHpOpMaLIUH.

2. B pe3yabTare H3y4YeHHs TUCHUIIJIMHBI CTYIEHT J0JIKEH

Ob6nanats cnenyroummu npogeccuonanrvrvimu (I1IK) koMmmereHIsIME:

- CIIOCOOHOCTHIO TUTAHUPOBATH U MPOBOJIUTH (PU3UUYECKHUE M XUMUYECKUE DKCIIEPHUMEHTHI,
MPOBOANTH OOpa0OTKY WX pE3yJNbTAaTOB WM OIEHWBATh MOTPEIIHOCTH, BBIJIBUTaTh THUIIOTE3bI H
YCTaHABIMBATh TPAHUIBI MX MPUMEHEHHS, TMPUMEHSATh METOJbl MAaTeMaTUYeCKOro aHalu3a H
MOJICITHPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOTO rccienoanus (ITK-16);

- TOTOBHOCTHIO MPOBOJAUTH CTaHAAPTHBIE U CEPTU(UKALMOHHBIE HCIBITAHUS MaTEpUasoB,
u3aenuil 1 TexHojgoruueckux mporeccos (ITK-17);

- TOTOBHOCTBIO HCIOJB30BaTh 3HAHUE CBOMCTB XMMHYECKHX 3JEMEHTOB, COCAMHEHHH U
MaTepualioB Ha UX OCHOBE JJIs pelIeHus 3a1a4 npodeccnonanbHoi aestenbroctu ([1K-18);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DU3MYECKHX TEOPHM JUIsl peIleHUs
BO3HUKAOIMNX (PU3MUECKHUX 3313y, CaMOCTOSTEILHOTO MPUOOPETeHUsS (PU3NYSCKUX 3HAHUHU, IS
MOHUMAHUS MPUHIMIIOB Pa0OTHl MPUOOPOB M YCTPOHCTB, B TOM YHCJE BBIXOSAIINX 32 MPEACIbI
KOMITETEHTHOCTU KOHKpeTHoro HanpasieHus (I1K-19);

- TOTOBHOCTBHIO M3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAlLMIO, OTEUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3namo:

- IOPSIIOK OpTaHU3AIMH, TIAHUPOBAHUS U MPOBEICHUS HAyYHO-HUCCIIEI0BATEIbCKUX PadoT ¢
UCIIOJIb30BAaHUEM TIOCIEIHUX HAyYHO-TEXHUYECKHUX JIOCTHKCHUN B OOJIACTH CHHTE3a IMOJIMMEPOB,
MOHOMEPOB U MaTepUaIOB Ha UX OCHOBE;

- TEOPETUYECKUE OCHOBBI MOJYUEHHUS U TIPUMEHEHUE HOBBIX MOJIMMEPHBIX MaTEPHAIIOB;

METO/IbI U TTOJIXOJIBI IO OIEHKE CBOMCTB M XapaKTEPUCTUK HOBBIX MOJTMMEPHBIX MaTEPHUATIOB.

Ymemn:

- OCYIIECTBIIATH IOUCK, OOpaOOTKy W aHAJIM3 HAYYHO-TEXHUYECKOW HHGOPMAIUU 10
npOodUITIO BHIMOIHAEMON pabOThI, B TOM YHCJE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

- paboTaTh Ha COBpPEMEHHBIX NpPHUOOpaX U YCTAHOBKAX, OPraHU3OBBIBATH IMPOBEACHUE
OKCIIEPUMEHTOB U HCIIBITAHHA, TPOBOAUTH UX 00paOOTKY U aHATM3UPOBATH PE3YIILTATHI,

- MPUMEHSATh TEOPETUYECKHE 3HAHMSI, MOJYYCHHBIC MPU M3YYCHHH €CTECTBEHHO-HAyUHBIX
JTUCITUTIIAH JJI1 MHTEPIIPETAlUU YKCIIEPUMEHTATbHBIX TaHHBIX.

Braoemw:

- HaBbIKAMU OOpAIllEeHWs C HAYyYHOW M TEXHUYECKOW JHMTEpaTypod W BBICTpaWBaHUE
JIOTHYECKHUX B3aMMOCBSA3EH MEXAY Pa3IMYHBIMU JTUTEPATyPHBIMU UCTOUYHUKAMU;

- HaBBIKAMH MIOCTPOEHHUS MPUYNHHO-CIICJCTBEHHBIX CBA3EH MEXIY SKCIEPUMEHTAIbHBIMU U
TEOPETUUYECKUMHU TaHHBIMHU.

3. KpaTkoe cogepskaHue JUCHUILINHBI:

B nporiecce ocBOCHUS AMCHUILTUHBI O0YUYAIOIIUICS JOMKEH MOATOTOBUTE U MPEICTaBUTH K
3allUTe HAYYHO-HCCIEN0BaTeNbCcKyl0 padbory (HUP), BBIMOTHEHHYI0O HAa COBPEMEHHOM YPOBHE
pa3BUTHUS HAyKH M TEXHHUKH W COOTBETCTBYIOIIYIO BBIOPAHHOMY HAINPABICHHUIO IMOATOTOBKH M
nporpamMMe o0y4eHus.



B npencraBnennoit k 3ammre HUP nomkHBI MOMYYUTh pa3BUTHE 3HAHUS W HABBIKH,
MOJTy4YEHHBIC 00YJArOIIMMCS P OCBOCHUHU MPOrpaMMBbl OakalaBprara, B TOM YHCIIE TP U3YICHUH
crienuanbHblX aucuuiuivH. IlpencraBnennas k 3amure HUWP nomkHa copep:kaTh OCHOBHBIE

TCOPCTUUCCKHUC TII0JIOKCHHA, OKCIICPUMCHTAJIBHBIC PE3YJIbTAThI, MPAKTUYCCKUC IJOCTHUXKCHUA U

BBIBO/IBI 110 padoTe.

4. O0beM HAYYHO-HCCJIe10BATEIbCKOI PadoThI

Ob6beMm
Buabl yueOHol padoThl B 3auernsix | B akagem.
eIMHUTIAX qacax
Oo6masi TpyA0eMKOCTh TUCHHIJIMHBI TI0 Y4eOHOMY IJIaHy 3,0 108
AyIUTOpHBbIE 3aHATHUS 3,0 108
CamocrositeabHas padora (CP) - -
Buj1 HTOroBOro KOHTPOJISI: 3a4€T € OLEHKOM - -
Ob6beMm
Buanbi yueOHoii padoThI B 3auerHbIx B actp.
eMHUIIAX Jacax
OO01mast TPyA0eMKOCTh THCHUTIMHBI 110 y4eOHOMY TJIaHY 3,0 81
AyAUTOpPHBIE 3aHATHS 3,0 81
CamocrositesbHas padora (CP) - -
Buj1 HTOroBOro KOHTPOJISI: 324€T € OLEHKOMH - -




AHHOTaUUs padoyeil MPOrpaMMbl NPOU3BOJACTBEHHON MPAKTHKH
«IIpon3BoaCTBEHHAS] MPAKTHKA: MPAKTHKA MO MOJYYeHUIO NPO¢ecCHOHATBHBIX YMEHUH U
onbITa MpogeccnoHanbLHOI AeareabHocT» (b2.B.03(I1))

1. leap NMpPOU3BOACTBEHHON NPAKTHUKHM — TMPAKTHYECKOE H3YYEHUE TEXHOJIOTHYECKUX
IMKJIOB TPOU3BOJACTBA MOHOMEPOB, MOJHMMEPOB M MATEPUAJIOB HAa HUX OCHOBE, CTPYKTYpHI
OPENNpUsITHs, METOJOB U OCOOCHHOCTEH  yINpaBi€HHs IPOU3BOJICTBEHHBIM  IPOIECCOM.
dopmupoBaHue y OOYy4aroLerocsi CoCOOHOCTH BOCHPOU3BOJUTH TEXHOJIOTHMYECKHE MPOLECCHI
IIPOM3BOJICTBA MOHOMEPOB, IOJMMEPOB M MaTEepHaioB Ha HMX OCHOBE, B COOTBETCTBUHU C
peraaMeHTOoM.

2. B pe3yJibTare nu3yueHus JUCHUIJIMHBI CTYE€HT J0JIKEH:

O6nanate cneayrommmu npogeccuonarvuvimu (I11K) kommereHnusIMu:

- CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJIOTMUECKHI MPOIIECC B COOTBETCTBUU
C PErIaMEeHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA ISl M3MEPEHMsI OCHOBHBIX MapaMeTpoOB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIpbs U npoaykuuu (ITK-1);

- TOTOBHOCTHIO MPUMEHSITh aHATUTUYECKUE W YUCICHHBIC METOJIbI PEIICHUS MOCTABICHHBIX
3a/1a4, WHCIIOJIb30BaTh COBPEMEHHBIE HWH(POPMAIIMOHHBIE TEXHOJOTHHU, IMPOBOIUTH OOPaOOTKY
nH(OpPMAIIUU C UCIIOJIb30BAHUEM MPHUKIIATHBIX MPOTPAMMHBIX CPEACTB chepbl TpoheCcCHOHATHLHOM
JESTENIbHOCTH, HUCIOJIb30BaTh CETEBbIE KOMITBIOTEPHBIC TEXHOJIOTUM M 0a3bl JAaHHBIX B CBOCH
npodecCHOHANBFHOW 00JacTH, TaKeThl MPHUKIATHBIX MPOTPaMM JUISl pacueTa TEeXHOJOTHYECKUX
napametpoB obopymosanus (ITK-2);

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHBHBIE TOKYMEHTHI MO Ka4eCTBY, CTaHAAPTU3ALUU U
cepTuUKany MPOAYKTOB W M3IENIUN, DJIEMEHTHl 3KOHOMHUYECKOrO0 aHajih3a B MPaKTHYECKOU
nesrenpaocTH (ITK-3);

- CHOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHHYECKHE pEIIeHUsT Mpu pa3paboTke
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MociencTBuil ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO HCIIONIB30BaTh IpaBWJIa TEXHUKU OE30MACHOCTH, IMPOU3BOICTBEHHOMN
CaHUTapuH, MOXKapHOU 0€30MaCHOCTH U HOPMBI OXPAHbI TPYAA, U3MEPSTH U OIICHUBATh MapaMeTphbl
MPOU3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH U 3aT'a30BaHHOCTH, IITyMa, U BUOpaLuu,
ocBenieHHocTr pabounx mect (ITIK-5);

- CIIOCOOHOCTBIO HaJIaKMBaTh, HACTPAUBaTh M OCYIIECTBISATH MPOBEPKY 00OpYAOBaHUS U
nporpammHubIx cpeacts (I1K-6);

- CIIOCOOHOCTHIO MPOBEPATH TEXHUYECKOE COCTOSIHHE, OPTaHU30BbIBATh MPOPHIAKTHIECKUE
OCMOTPBI M TEKYIIUHA PEMOHT 00OPYAOBaHHUS, TOTOBUTH OOOPYAOBaHHWE K PEMOHTY M NMPHHUMATH
obopynoBanue u3 pemonTa (I1K-7);

- TOTOBHOCTBIO K OCBOEHHIO M OKCILTyaTallid BHOBb BBOIUMOr0 obopynoBanus (ITK-8);

- CITOCOOHOCTBHIO aHATM3UPOBATh TEXHUYECKYIO TOKYMEHTAIIUIO, TOA0MpaTh 000pyJ0BaHUE,
TOTOBHTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopymoanus (I1K-9);

- CIIOCOOHOCTHIO TPOBOJAUTH AaHAIW3 ChIpbi, MaTepuajioB W TOTOBOW MPOIYKIIUH,
OCYIIECTBIIATH OIIEHKY pe3yibraToB ananu3a (ITK-10);

- CIOCOOHOCTBIO BBISIBIISITh U YCTPAHSTH OTKJIOHEHUS OT PEKUMOB PabOTHI TEXHOJIOTHIECKOTO
000py/IOBaHUs M TApaMeTPOB TeXHoJornyeckoro npouecca (IIK-11);

- CIIOCOOHOCTHIO TUTAHUPOBATH U MPOBOJIUTH (PU3UUYECKHUE M XUMUUYECKUE DKCIIEPHUMEHTHI,
MPOBOANTHE O0paOOTKY WX pE3yNbTAaTOB M OIEHWBATh MOTPEIIHOCTH, BBIJIBHUTaTh THUIIOTE3bI U



yCTaHABIMBAaTh TPAHULIBI MX TMPUMEHEHHs, MPUMEHSATh METOJbl MaTeMaTU4YeCKOro aHaluza Hu
MO/JICITUPOBAHHUS, TEOPETUICCKOTO M IKCIIepUMeHTaIbHOro rccienoanus (I1K-16);

- TOTOBHOCTHIO MPOBOJUTH CTaHAAPTHBIC U CEPTU(UKAIMOHHBIC WCIBITAHUS MAaTEPHUAJIOB,
u3nenuil u Texnosoruueckux mporeccon (IMIK-17);

- TOTOBHOCTHIO HCIOJB30BaTh 3HAHWE CBOWCTB XWMHYECKUX DSJIEMEHTOB, COCAMHCHHHA U
MaTepHaoB Ha MX OCHOBE JIS pelreHus 3aaad npodeccruonansuoi aesrenpaoctr (ITK-18);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHMUS OCHOBHBIX (DU3MYECKUX TEOpHM JUIsl pelleHus
BO3HUKAIOIMUX (DU3MUECKHUX 3a/ay, CaMOCTOSITEIbHOTO NMPUOOpEeTeHUs (U3NYECKUX 3HAHUHU, I
MOHUMAaHUS MPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM UYHCJE BBIXOIALINX 3a IMpeaesbl
KOMITETEHTHOCTU KOHKpeTHoro HanpasieHus (I1K-19);

- TOTOBHOCTBHIO U3ydaTh HAyYHO-TEXHHUYECKYI0 WH(MOpMAIUIO, OTCUECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3nams:

- TEXHOJIOTUYECKHUE MPOIIECCH 1 OCHOBHOE TEXHOJIOTHYECKOe 000pyA0BaHuE, UCTIOIb3yeMOe
B IIPOM3BOJICTBE MOHOMEPOB, MOJIMMEPOB U MATEPHAIIOB Ha UX OCHOBE;

- OCHOBHbBIE MPHHIMIIBI, METOABI U (POPMBI KOHTPOJISI TEXHOJIOTMYECKOTO MpoIecca U KayecTBa
IPOAYKLAK;

- OCHOBHBIE HOPMATHBHBIC JTOKYMEHTBHI 1O CTaHAAPTU3AIMUA WM CEPTUPHUKAIUN TPOTYKIIUU
MPEANPUATHI 10 IPOU3BOJICTBY MOHOMEPOB, MTOJIMMEPOB U MaTepUaIOB Ha UX OCHOBE;

- TpaBWJIa TEXHUKH OE30MACHOCTH U TMPOU3BOJCTBCHHON CAHUTAPUH; OPTraHU3ALMOHHYIO
CTPYKTYpY NPEATPHUSATHSL.

Ymems:

- HUCIONB30BaTh TEXHUYECKHE CpPEICTBA [UIsi HW3MEpPEHUS OCHOBHBIX IapaMeTpOB
TEXHOJIOTHYECKOT0 MPOIecca, CBONCTB ChIPhS U MPOIYKIUHU NPEANPUITHNA TOTUMEPHOTO PO,

- aHANM3UPOBATh TEXHUYECKYIO JTOKYMEHTAIIMIO, PeaIl30BbIBATh HA MPAKTUKE TPeOOBaHUS
HOPMAaTUBHOM TOKYMEHTAIUH.

Braoemy:

- METOJaMHU TPOCKTHUPOBAHUS TEXHOJOTUYECKHX JIMHUH, MOA0Opa TEXHOJIOTHYECKOTO
000py/I0OBaHUs U YIIPABICHHS TEXHOJIOTHIECKIUMH MPOIIECCaMU TIPOU3BOICTBA,

- CMOCOOHOCTBIO U TOTOBHOCTBIO OCYILECTBIISITH TEXHOJIOTHYECKHIA MPOIIECC B COOTBETCTBUH C
PpETJIaMeHTOM.

3. Kpartkoe conep:xaHue Npou3BOJICTBEHHON NMPAKTUKH:

[Ipon3BocTBEHHAS MPAKTUKA COCTOUT U3 JBYX 3TAIOB:

® 03HAKOMJICHHE C TEXHOJOTUSMHU OJTUMEPHO-MOHOMEPHBIX TPOU3BOICTB;

® IIPAKTHYECKOE OCBOCHHE TEXHOJOTMYECKHX IIPOLECCOB M METOJOB WX KOHTPOJS Ha
KOHKPETHOM MPEINPHUITHH 10 MPOU3BOICTBY MOJIMMEPOB (MHIUBUYaTHHOE 3a/IaHUE).

a) O3HaKOMJICHHE C TEXHOJOTHUSMHU TIOJUMEPHBIX MPOU3BOACTB OCYIIECTBISICTCS B BHJC
9KCKYpPCHIl Ha MNpeAnpusiTUs COOTBeTCTByomero npoduisd. [lpu mocemeHun mnpennpusTus u
03HAKOMJICHHUH C €0 JIeATEIbHOCThIO, 00y4atomuics JOKEH YCBOUTh MaTepral, HE0OXO0AUMBIH AJist
MOJTOTOBKU OTYETA 110 MPAKTHKE.

OT4eT 1o MpakTUKE BKIIIOYAET:

- HCTOPUYECKYIO CIIPABKY O MPEANPUSITUH;

- HOMEHKJIATYPY BBIITYCKaeMOU MPOAYKIINY;

- BUJIBI U HOPMBI PacXoia ChIPbEBBIX MaTEPHUATIOB;

- OITUCAHKNE OCHOBHBIX TEXHOJOTUYECKHX MEPEIEIIOB IPOU3BOJICTRA;



- METOIbI U (POPMBI KOHTPOJIS TEXHOJIOTHUECKHUX MPOIIECCOB;

- MEPOIPUATHUS IO YCTPAHEHUIO OTKJIOHEHUH (HApYIIEHUH) peKUMHBIX TTapaMeTpoB paboThI
000pyIOBaHUS M TEXHOJIIOTHYECKUX MTPOIECCOB.

6) [IpakTHueckoe OCBOEHHE TEXHOJOTMYECKHX IMPOIECCOB HAa KOHKPETHOM IPENNpUATHI
06yqa101u1/1171c;1 OCYHICCTBJIACT B COOTBCTCTBUU C MHAWUBUAYAJIbHBIM 3aIaHUCM 110 IPAKTHUKE, KOTOPOC
BKJIIOYAET:

- U3y4YEeHHE aCCOPTUMEHTA BBIITYCKAEMOM MPOTYKIIUH, UX BUIOB U MapoOK;

- tpeboBanust [OCT P u npyroit HOpMaTUBHON MOKYMEHTAIlUU K KA4ECTBY BBIITYCKAeMOM
MPOAYKIHH;

- UI3YUYCHHUC CBIPHCBLIX MATCPUATIOB U MCTOAOB BXOJJHOI'O KOHTPOJIA;

- NU3Y4YEHHE NIapaMeTPOB TEXHOJIOTMYECKOI0 MpOIEcca, MPEAyCMOTPEHHBIX B pErilaMeHTe, U
METOJIOB €70 KOHTPOJIS;

- MoJIpoOHOE OMHMCaHUE BHJA U THMA OOOPYIOBAaHUS ISl OCYIIECTBICHHS KOHKPETHOTO
TEXHOJIOTHYECKOT0 IIpoliecca;

- TEXHUKY 0€30MaCHOCTH U JIEHCTBUS pabouero nepcoHaia mpy Ype3BbIYaiiHbIX CUTYalHsIX.

[Ipy BBINOMHEHUM WHIMBUAYAIBHOTO 3aJaHHsl CTYIEHT JOJDKEH coOpaTh CBENEHUs IO
CTPYKTYyp€ IPEIIpUSITHSI, METOJIaM YIIPaBJICHUS, CUCTEME CObITa TOTOBOW MPOIYKIIHH.

4. O0beM NpOU3BOACTBEHHOM NMPAKTHKH:

Ob6beMm
Buj yueOHoi padoThI
B 3auernbix | B akagem.

eAMHHIIAX gacax
OO01masi TpyA0eMKOCTh JUCHUIIMHBI 110 y4e0HOMY IJIAHY 3,0 108
CamocrosTeasHnasi padora (CP): 3,0 108
[Tocemenre mpeanpuATH MO MPOW3BOJCTBY MOJUMEPOB U 10 36
MOHOMEPOB
Pabora Ha npeAnpUATHN IO UHAWBUAYAIEHOMY 3a/1aHUI0 1,5 o4
[ToaroToBKa M ca4ya OT4YETa MO MPAKTUKE 0,5 18
Bua uTOroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM - -

Ob6beMm
Buj yueOHoi1 padoThl
B 3aueTHbIX B acrp.

eAMHHIIAX gacax
OO0mas TpyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IJIaHy 3,0 81
CamocrositesabHas padora (CP): 3,0 81
[Tocemenne npeanpUATHil 110 IPOU3BOACTBY IOJIUMEPOB U 10 7
MOHOMEPOB
Pabora Ha peAnpUATHN IO UHANBUAYAILHOMY 3a/1aHUI0 1,5 40,5
[ToaroroBka u caada oT4eTa Mo MPAKTUKE 0,5 13,5
Bua uTOroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«I[Ipexmumnomuasi npaktuka» (52.B.04(I1))

1. Ilear nDpesAMIVIOMHON NPAKTHKHM. 33aKpEIUICHHE TEOPETHUYECKUX 3HAHUM U
MPAKTUYECKUX HABBIKOB, IMOJTYYCHHBIX B Tpolecce OOydeHHs MO Tporpamme OakajgaBpHara;
NpUOOpETEHNE IPAKTHUECKOTO OMbITa PA0OTHI C MCTOYHUKAMH HAYYHO-TEXHUYECKOW HH(pOopMarmu,
OTIbITA TOCTAHOBKU M BBIMIOJIHEHUSI HAYYHO-UCCIIEIOBATENBLCKUX M MPOEKTHBIX 3a/1ay; OBJIAJCHHE
METO/IOJIOTHEH U METOoJaMu O0pabOTKH Pe3yJIbTaTOB MCCIEAOBaHMS; cOOp, MOATOTOBKA M aHAJN3
MaTepuasoB M0 TEMAaTUKE BHIMYCKHON KBaJU()UKAIIMOHHOW PaboThlI.

2. B pe3yJbTaTe NpoXoxkIeHus NPeIUNIOMHON MPAKTUKH CTYAEHT J0JI/KEeH:

O6nanate cneayrommmu npogeccuonarvuvimu (I11K) kommereHusIMu:

- CIIOCOOHOCTHIO M TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJIOTMUECKHI MPOIIECC B COOTBETCTBUU
C PErJIaMeHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA ISl M3MEPEHHs] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTHYIECKOTO MPOIecca, CBOMCTB ChIpbs U npoaykuuu (ITK-1);

- TOTOBHOCTBIO MPUMEHSTh aHATUTUYECKUE U YHCIEHHBIE METO/Ibl PELICHHS MOCTaBIEHHBIX
3a/1a4, HCIIOJIb30BaTh COBPEMEHHBIE HWH(POPMAIIMOHHBIE TEXHOJOTHHU, IMPOBOIUTH OOPabOTKY
uH(OpPMAIIUU C UCIIOJIb30BAHUEM MPHUKIIATHBIX MPOTPAMMHBIX CPEeICTB chepbl TPoheCcCHOHATLHOM
NESTENIbHOCTH, HUCIOJIb30BaTh CETEBbIE KOMITBIOTEPHBIC TEXHOJIOTUM M 0a3bl JAaHHBIX B CBOCH
npodecCHOHABFHOW 00JacTH, TaKeThl MPHUKIATHBIX MPOTPaAMM JUISl pacueTa TEeXHOJOTHYECKUX
napameTpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHUBHBIE TOKYMEHTHI MO Ka4eCTBY, CTaHAAPTU3ALUU U
cepTuUKany MPOAYKTOB W M3IENIUN, DJIEMEHTHl 3KOHOMHUYECKOrO0 aHajIh3a B MPaKTHYECKOU
nesrenpaocTH (ITK-3);

- CHOCOOHOCTBIO TPUHUMATh KOHKPETHBIE TEXHUYECKHE peIIeHUus Ipu pa3paboTke
TEXHOJIOTHYECKHX TPOIECCOB, BHIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKUX MociencTBuil ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO HCIIONIB30BaTh IpaBWJIa TEXHUKU OE30MACHOCTH, IMPOU3BOICTBEHHOMN
CaHUTApUH, MOKAPHOU 0E30MACHOCTH M HOPMBI OXPAHBI TPYAQ, U3MEPSTh U OIICHUBATH MapaMeTPhl
IIPOU3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH U 3aT'a30BaHHOCTH, IITyMa, U BUOpaLuu,
ocBenieHHocTr pabounx mect (ITK-5);

- CIIOCOOHOCTHIO HaJIaKUBaTh, HACTPAUBaTh M OCYIIECTBISATH MPOBEPKY 00OpyAOBaHUS U
nporpamMmubix cpeacts (ITK-6);

- CIIOCOOHOCTBIO MPOBEPATH TEXHUYECKOE COCTOSIHUE, OPTaHU30BbIBATh MPOPHIAKTHIECKUE
OCMOTPBI U TEKYIIUHA PEeMOHT 00OPYAOBaHHUS, TOTOBHTH OOOPYAOBaHWE K PEMOHTY M NMPHHUMATH
obopynoBanue u3 pemonTa (I1K-7);

- TOTOBHOCTBIO K OCBOCHHIO M SKCIUTyaTalliy BHOBb BBOIMMOr0 obopynoBanus (ITK-8);

- CITOCOOHOCTBHIO aHATM3UPOBATh TEXHUYECKYIO TOKYMEHTAIIUIO, TOA0MpaTh 000pya0BaHUE,
TOTOBHTH 3asBKH Ha MPHOOpeTeHne u peMoHT obopymoanus (I1K-9);

- CIIOCOOHOCTHIO TPOBOJAUTH AaHAIW3 ChIpbi, MaTepuaioB U TOTOBOW MPOIYKIINH,
OCYIIECTBIIATH OIIEHKY pe3ynbraToB ananu3a (ITK-10);

- CIOCOOHOCTBIO BBISIBIISITH U YCTPAHATH OTKJIOHEHUS OT PEKUMOB PabOThl TEXHOJIOTHYECKOTO
000py/IOBaHUs M TapaMeTPOB TeXHoJorn4yeckoro npouecca (IIK-11);

- CIMIOCOOHOCTHIO TUTAHUPOBATH U MPOBOJIUTH (PU3UUYECKHUE M XUMUYECKUE DKCIIEPHUMEHTHI,
MPOBOANTH OOpaOOTKY WX pEe3yJNbTAaTOB M OIEHWBATh MOTPEIIHOCTH, BBIJIBHUTaTh THUIIOTE3bI H
YCTaHABIMBATh TPAHUIBI MX TMPUMEHEHHS, MPUMEHSITh METOJbl MAaTeMaTUYeCKOTO aHalu3a Hu
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOrO rccienoanus (ITK-16);



- TOTOBHOCTHIO MPOBOJUTH CTaHAAPTHBIE U CepTU(UKAIMOHHBIE WCIBITAHUS MaTEpHUasoB,
u3nenuii u Texnojoruueckux mporeccon (IMIK-17);

- TOTOBHOCTBIO MCIIONIb30BaTh 3HAHUE CBOMCTB XMMHMYECKHX JJIEMEHTOB, COCIUHEHUN M
MaTepualioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccnonanbHoi aestenbroctu (I1K-18);

- TOTOBHOCTBIO HWCIIOJIb30BaTh 3HAHHUS OCHOBHBIX (DU3MYECKHX TEOPHM JUIsl PeIleHUs
BO3HUKAIOIMUX (PU3MUECKHUX 33/a4, CaMOCTOSITEIbHOTO NMPUOOpEeTeHUs (U3NYECKUX 3HAHUHU, I
MOHUMAaHUS MPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCJE BBIXOIALINX 3a IMpeaesbl
KOMITIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19);

- TOTOBHOCTHIO H3ydaTh HAyYHO-TEXHHUYECKYI0 HWH(OpMAaLMIO, OTCUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Tematuke uccienoBanus (I1K-20).

3nams:

- OCHOBBI OPTaHU3AINH U METOOJIOTHIO HAYYHBIX UCCIICIOBAHMIA;

- COBPEMCHHBIE HAYYHbBIE KOHIICTIIHH B 0OJIACTH IMOJTMMEPHBIX MAaTEPUAJIOB;

- CTIPYKTYpy H METOJABl YIpPaBJICHHUS COBPEMEHHBIM MPOU3BOJCTBOM MOJMMEPHBIX
MaTepuaoB.

Ymems:

- paboTaTb C Hay4YHbIMH TEKCTaMH, II0JIb30BAThCSl HAYYHO-CIIPABOYHBIM allaparom,
0OPMIISITh PE3yIbTAaThl HAYYHBIX UCCIICIOBAHMIA,

- ICTIOJIb30BAaTh MOTY4YE€HHBIE TEOPETUYECKHIE 3HAHUS ISl OCYLIECTBICHUS TEXHOIOTUYECKOTO
Ipolecca B COOTBETCTBUM € PETJIAMEHTOM;

-  UCIONB30BaTh TEXHUYECKHE CpPEICTBA [UIsi HW3MEPEHUS OCHOBHBIX TapaMeTPOB
TEXHOJIOTHYECKOT0 MIPOIecca, CBONCTB ChIPhS U MPOYKIUH;

- NPUMEHSTh aHAJIUTUYECKUE M YHCIEHHBIE METOJbl pEIIEHUs IMOCTaBJICHHBIX 3a/ad,
HCITOJIH30BaTh COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTHH, POBOJAUTH 00pabOTKy MH(POPMAIIHHI
C UCIOJIb30BaHUEM MPUKIIAJHBIX IPOTPAMMHBIX CpelICTB cepbl NpodhecCHOHATbHON AesITeIbHOCTH,
HCIIOJIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTHH U 0a3bl JaHHBIX B CBOEH MpodecCHOHaIbHOM
o0nacTv, TaKeThl NPUKIATHBIX TMPOTpaMM IS pacyeTa TEXHOJIOTHYECKHX IMapaMeTpoOB
000pyIOBaHUS.

Braoemy:

- HaBBIKAMH CaMOCTOSITEIbHON HAy4HO-HUCCIIEIOBATEIILCKON JIeATEIhbHOCTH, PAabOTHI ¢
HMCTOYHHKAaMU Hay9HOU WH(popManuu, pedeprupoBaHms HAyYHBIX MTyOJIUKAIUH;

- CHOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHHUYECKHE pelIeHusi Ipu pa3padboTke
TEXHOJIOTMYECKUX IPOLECCOB, BBIOMpPATh TEXHUYECKHE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKHX TOCTEACTBUNA UX IPUMEHEHMS,

- HaBBIKAMH TUIAHHPOBAHUS U TPOBEACHHS (DU3MUECKUX U XUMHUYECKHX IKCIICPUMEHTOB,
pOBeIEHUS 00paOOTKU UX PE3yabTaTOB M OLICHKH MOTPELIHOCTH.

3. KpaTkoe conep:kaHue npeIIunioMHONH MPAKTHKH

TemaTyka npeaIMIIOMHON IPAaKTUKU CTYJCHTOB OaKajlaBpuaTa OpeessieTcsi TeMaTUKOW X
BBIMMYCKHOMN KBaTU(UKAIMOHHONW pabOThl M MOXKET MPOBOJUTHCS B HAYYHO-UCCIIEOBATETHLCKOM HIIN
poeKTHOM ¢opMaTe (MpU BBHIMOIHEHHH HAayYHO-HCCIEIOBATEIbCKOW WM PaCcYETHO-TIPOEKTHOM
paboThl COOTBETCTBEHHO).

[IpenauniomMHas pakTUKa CTYIE€HTOB, BBIMOIHSIOMIMX HAYYHO-UCCIIEI0BATENIbCKYIO padoTy,
MPOXOJUT B HAYYHBIX JIA0OPATOPHUSAX, TEXHOJIOTUYECKUX TOJpa3AeleHUsIX, HHPOPMAIMOHHBIX
[IEHTPaX HAYYHO-HCCIIEI0BATEIHCKOW OpraHU3alliy WM B JIA0OpaTOPHSIX BHIMYyCKaromiel kadenps
PXTY um. [I. 1. MenaeneeBa. CTyI€HTHI 3HAKOMSATCS € TEKYIIEH paboToi TabopaTopuu, OCBauBaOT
METOJIbI CHHTE3a TOJUMEPHBIX MAaTepHalioB, MPOBOAST OTACIbHbIE (U3NKO-XUMHUYECKUE U



TEXHOJOTUYECKUE UCTIBITAaHMS, IPUOOPETAIOT HAaBBIKM TIOMCKA HAYYHO-TEXHHUYECKOH HHPOPMAINN 1
paboThl ¢ 6a3zamMu JaHHBIX, yIaCTBYIOT B 00pabOTKe pe3ybTaTOB UCCIEIOBAHMS U MOJTOTOBKH UX K
nyOJIMKAIUH.

[IpenaurioMHasl MPaKTUKA CTYAEHTOB, BBHIIOJIHSIOMIUX PACYETHO-TIPOCKTHYIO BBITYCKHYIO
KBAJTM(HUKAIMOHHYIO Pa0OTy, MPOXOJUT B INPOU3BOACTBEHHBIX II€XaX W TEXHUYECKHUX OTAeNax
HPOMBIIUICHHOTO TpenupusThs. CTyAeHTHI 3HAKOMATCS CO CTPYKTYPOU NMPENPHUSITHS, HOPMAaTHBHO-
TEXHOJOTUYECKON TOKYMEHTANNeH, peraaMeHTaMu IPOU3BOACTBA, H3Y4alOT CUCTEMY MEHEKMEHTA
M KadectBa mpoxayknuun. OCHOBHOE BHUMAaHHE YAETSETCS IMPAKTHYECKHM  BONPOCAM
(GYHKIIMOHMPOBAHHS TEXHOJIOTHYECKUX JIMHUN TPOM3BO/ICTBA IPOAYKIINH, TPOOIEeMaM THarHOCTHKA
Opaka TOTOBOH MPOAYKIMHM W MEPONPHUATHIM IO €r0 YCTPAaHEHHUIO, BOIPOCAM HMHTEHCH(HKAIUN
paboThI TEIUIOTEXHUYECKUX arperaTos.

Bo Bpems mpoxoxaeHHus MPeJAUIITIOMHON MPAKTHUKU CTYACHTHI COOMPAIOT MaTepHajbl 110
TEMAaTUKE BBIMYCKHONW KBATM(PUKALMOHHON paldOoThl, aHATU3UPYIOT WX, HAMEUYalOT OCHOBHBIC
HaINpaBJICHUs U 3a]1a4i pabOThI, BBIPAOATHIBAIOT METOIOJIOTHIO PEIICHUS 3TUX 3a]1a4.

4. O0beM npeIUIIOMHON NPAKTHKH:

O0bem
Bunpt yuebnoii paborns B 3aueTHBIX B akagem.
CAUHUIIaX qacax
Oo6masi TpyA10eMKOCTh MPAKTHKH M0 Y4eOHOMY IJIAHY 9,0 324
CamocrositesbHas padora (CP) 9,0 324
Bua koHTpOJIA: 3aUeT ¢ OLEeHKO - -
O0bem
Buabl yueOHo# padoTbl B 3a9cTHELX B acp.
eIMHUTIAX qacax
O0mas TpyA0eMKOCTh NPAKTHKH N0 y4eOHOMY IJIAHY 9,0 243
CamocronTesnnHast padora (CP) 9,0 243
Bua koHTpOJIA: 3aUeT ¢ OLEeHKO - -




I'ocynapcrBennasi urtorosas arrecranus (b3)

«3ammTa BHINYCKHON KBAJIH(PUKAIMOHHON padoThl, BKJIKYAs MOAT0TOBKY K Npoueaype
3amMThHI U mpouenypy 3ammtb» (b3.5.01)

1. Heab rocynapcTBeHHOH UTOrOBOM ATTECTAIMU: BBHISIBICHUE YPOBHS TEOPETHUYECKOU M
MPAaKTUYECKON MOATOTOBIEHHOCTH BBIMTYCKHHKA By3a K BBIMOJIHEHUIO MPO(PECCHOHATIBHBIX 33734 U
COOTBETCTBUSI €ro moArotoBku TpedoBanusM @I'OC BO mo Hampamnenuto moarotoBku Kom wu
HAaUMEHOBAHME HAIIPABIICHUS TOJITOTOBKH.

2 B pe3yabTaTe rocy1apcTBEHHON MTOrOBOM aTTeCTAIIMU 00y4AaKOIIMIACS 10 MPOrpaMmme
0akajaBpuaTa J0JKeH 00/1a1aTh CIeAyI0IMMI KOMIIeTeHIIUAMM:

001IeKYJIbTYPHBIMH KOMIIETEH UMMM

- CIOCOOHOCTBIO MCIIONB30BaTh OCHOBBI (MIOCO(CKUX 3HAHUHM A7 (PopMUpOBaHUS
MUpoBo33peHyeckoi mosuiuu (OK-1);

- CIOCOOHOCTBIO aHAIM3UPOBATH OCHOBHBIE ATAITBI M 3aKOHOMEPHOCTH UCTOPUIECKOTO
pa3BuTHs 001IeCTBa 15 POPMHUPOBaHUs Tpakaanckoi mosuiuu (OK-2);

- CIOCOOHOCTBIO UCTIONB30BaTh OCHOBBI SKOHOMHYECKHX 3HAHUH B pa3iIHyHbIX chepax
xusnenestensuocT (OK-3);

- CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI TMPAaBOBBIX 3HAHWW B PaziIHUYHBIX chepax
nesrenpaocTr (OK-4);

- CIIOCOOHOCTBI0O K KOMMYHHUKAIIUA B YCTHOW M MUCHMEHHOU (opMax Ha PYCCKOM H
WHOCTPAaHHOM SI3BIKAX JUIS PEHICHUS 3a/1a4 MEKIMYHOCTHOTO M MEXKKYJIBTYPHOTO B3aUMOJICHCTBUS
(OK-5);

- CIIOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPUHUMATH COILUATBHBIC,
STHHYECKHUE, KOHPECCHOHATBHBIC U KyIbTypHbIC pasmnuus (OK-6);

— CIOCOOHOCTRIO K cCaMOOpraHu3aiuu u camoobpasosanuio (OK-7);

- CIOCOOHOCTBIO MCIOIB30BATh METOABI U MHCTPYMEHTHI (DPU3UYECKON KYIBTYPHI IS
oOecrieueHHs OTHOLIEHHOH colmanbHO# 1 npodeccnonansHou aestenaproct (OK-8);

- CIOCOOHOCTBIO HCITOJTF30BATh IIPUEMBI OKa3aHUsl IEPBOM TOMOIIIH, METO/TbI 3AIIUTHI B
YCIOBHSX Upe3BbIYaiiHbIX curyanuii (OK-9).

odomenpodgeccuoHATbHBIMH KOMIIETEHIIUSIMU:

- CIOCOOHOCTHIO u TOTOBHOCTBIO UCIIOJTb30BaTh OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX AMCIHUILUINH B mpodeccronanbhoi aesrenpaoctr (OITK-1);

- TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUSI O COBPEMEHHOHM (M3MYECKON KapTHHE MHpa,
IPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSAX, CTPOCHHMM BEIIeCTBA I  TTOHUMAaHUS
OKpY’Karomiero Mupa u siierui npuposi (OI1K-2);

- TOTOBHOCTBIO HCIIOJIB30BATh 3HAHHSI O CTPOCHHUU BEIIECTBA, MPHUPOAEC XUMHUECKON
CBSI3W B PA3JIMYHBIX KJaccaX XUMHUYECKUX COCTUHCHUH ISl TIOHUMAaHUs CBOWCTB MaTEepPHaJiOB U
MEXaHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyskaroriem mupe (OITK-3);

— BJIQJICHHEM TIOHMMAaHUs CYI[HOCTH W 3HA4YeHHs HWHOOpPMANUU B Pa3BUTHH
COBPEMEHHOTO MH(POPMAIMOHHOTO OOIIECTBA, OCO3HAHMS OIMACHOCTH W YIPO3bI, BO3HUKAIOIINX B
9TOM TIPOIECCe, CIOCOOHOCTHIO COOJI0/IaTh OCHOBHBIE TpeOoBaHUS HWHGOPMAIIMOHHON
0€30IaCHOCTH, B TOM YHCIIE 3aIIUTHI TocyaapcTBeHHOM Taiiubl (OI1K-4);



— BJIaJICHHEM OCHOBHBIMH METOJIaMH, CITIOCO0aMU U CPECTBAMU IMOTYUCHHS, XPaHEHUS,
nepepadoTKi WH(OPMAILMK, HABBIKAMH DPAa0OTHI C KOMIBIOTEPOM KaK CpPEICTBOM YIPaBJICHUS
undopmanueii (OITK-5);

— BJIQJICHHEM OCHOBHBIMH METOJIaMH 3alllUThl TPOU3BOACTBEHHOIO IE€pPCOHANa |
HaCeJICHHUS OT BO3MOYKHBIX ITOCIICICTBUI aBapuii, kaTacTpod, ctuxuiiubix oeacteuit (OITK-6).

Nnpo¢ecCHOHATBLHBIMH KOMIETEHIIMSIMHU:

- CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBJISATH TEXHOJOTMUYECKHI TMpolecc B
COOTBETCTBUH C PETIIAMEHTOM W WCIOJIb30BATh TEXHUYECKUE CPEICTBA JJII U3MEPEHHUS OCHOBHBIX
apaMeTPOB TEXHOJIIOTHIECKOTO MPOIecca, CBOMCTB ChIpbs U npoaykuuu (ITK-1);

- TOTOBHOCTBIO TIPUMEHSATH aHAJUTHYECKUEe W YHCIEHHBIE METOABl pPEIICHUs
MIOCTABJICHHBIX 3aJ1a4, WCIIOJIb30BaTh COBPEMEHHBbIE HH()OPMAIMOHHBIC TEXHOJOTHH, POBOIHUTH
00paboTKy WH(pOpMaMU C MCHOJb30BAaHUEM TNPHUKJIAJAHBIX TMPOTPAMMHBIX CPEIACTB  Chepsl
popeCCHOHATLHON AEATETbHOCTH, MCIOIh30BATh CETEBBIC KOMITBIOTEPHBIC TEXHOJIOTHH W 0a3bl
JAHHBIX B CBOCH MPOQECCHOHANTBHON 00JacTH, MaKeThl NMPHUKIATHBIX TPOTpaMM ISl pacyera
TEXHOJOTMYECKUX apaMeTpoB obopynoBanus (I[1K-2);

- TOTOBHOCTBIO ~ HCIIONIb30BaThb  HOPMATHBHBIC  JOKYMEHTHI IO  KauyecTBY,
CTaHJAPTU3AIMH U CePTU(UKANNU TPOAYKTOB U H3JIEIHN, DIIEMEHTHI SKOHOMUYECKOTO aHAllu3a B
npaktudeckoi aestensHoct (ITK-3);

- CIOCOOHOCTBIO TPUHUMATh KOHKPETHBIC TEXHHYECKHE PEIICHUS TpU pa3padoTKe
TEXHOJIOTUYECKUX TMPOIECCOB, BHIOMPATh TEXHHUUYECKHUE CPEICTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKHX MMocieacTBUi ux npumenenus (ITK-4);

- CIOCOOHOCTBIO MCIIONB30BaTh MPaBUIIa TEXHUKHA OE€30MACHOCTH, MPOU3BOJICTBEHHOMN
CaHWTApHH, MTOKAPHOH 0E30ITaCHOCTH M HOPMBI OXPaHbI TPY/AA, U3MEPATh U OIICHUBATh apaMeTPhI
MIPOM3BOJICTBEHHOTO MUKPOKIIUMATa, YPOBHS 3aIBUICHHOCTH U 3ara30BaHHOCTH, IITyMa, 1 BUOPAIIHH,
ocBerieHHocTr pabounx mect (ITK-5);

- CIOCOOHOCTBIO HaJIA)KUBATh, HACTPAUBATh M OCYIICCTBIIATH IPOBEPKY 000PYAOBaAHUS
u nporpammubix cpeacts (ITK-6);

- CIOCOOHOCTHIO POBEPATH TEXHUYECKOE COCTOSTHUE, OpPTaHU30BBIBATH
NpOPMIAKTUIECKAE OCMOTPBI W TEKYIIMH PEMOHT OO0OpYIOBaHHsS, TOTOBUTH OOOpYIOBaHHE K
PEMOHTY M MPHHUMATHL 000pynoBanue u3 pemonra (I1K-7);

— TOTOBHOCTBIO K OCBOCHHIO U IKCILIyaTallud BHOBb BBOAMMOTO 00opynoBanus (I1TK-8);

- CIIOCOOHOCTBIO  aHAJIM3UPOBATh  TEXHUYECKYIO  JOKyMEHTAaIlMI0, IOAOUpaTh
000py/ioBaHUE, TOTOBUTH 3asBKU Ha IIPHOOpeTeHre U peMOHT obopynoBanus (I1K-9);

- CIOCOOHOCTBIO TPOBOJUTH AHAIW3 CHIPhS, MAaTepPHajOB W TOTOBOH IPOIYKIIWH,
OCYLIECTBIISATH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

- CIOCOOHOCTBIO  BBISBIISITH W YCTPAHSATh OTKJIOHEHHUS OT PEXKHMOB pabOTHI
TEXHOJIOTHYECKOTO 000pyI0OBaHHS U TTapaMeTPOB TexHooruueckoro mporecca (ITK-11);

- CIOCOOHOCTBIO  ITAHMPOBAaTh W MPOBOAUTH  (DU3MYECKHE W XUMHYECKHE
9KCHEPUMEHTHI, MPOBOAUTH 00pPadOTKY MX PE3yJIbTaTOB M OIECHHBATH MOTPEIIHOCTH, BBIIBUTATH
THIOTE3bl W YCTAHABIMBATh TPAHMIBI MX MPUMEHEHHS, MPHUMEHSITh METOJIbl MaTeMaTHYeCKOTO
aHaJIu3a ¥ MOJICIIMPOBAHUS, TCOPETHUYCCKOTO U dKCIIepUMeHTaIbHOTro uccaenoanus ([TK-16);

- TOTOBHOCTBIO TIPOBOJHUTH CTAaHAAPTHBIE M  CEPTH(PHUKAIMOHHBIC WCIIBITAHUS
MaTepHasIoB, U3CIUil 1 TeXHoJornueckux mporeccos (ITK-17);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUE CBOMCTB XMMHUECKUX SJIEMEHTOB, COSMHEHHUIA 1
MaTepHaaoB Ha MX OCHOBE JIJIS pelreHus 3aaad npodeccruonansuoi aesrenpaoctr (ITK-18);



- TOTOBHOCTBIO HCIIOJIB30BATh 3HAHHUS OCHOBHBIX (DM3MUYECKHUX TEOPHM IS PEIICHUs
BO3HUKAIOIUX (PU3MUECKHUX 3a/ay, CaMOCTOSITEIbHOIO NMPUOOpEeTeHUs (U3NYECKUX 3HAHUHU, I
MOHUMAHUS MPHUHIMIIOB PabOTHl MPUOOPOB M YCTPOMCTB, B TOM YHCJE BBIXOIALIUX 3a IMpeaesbl
KOMITIETEHTHOCTH KOHKpeTHOoro Hamnpasienus (ITK-19);

- TOTOBHOCTBIO H3Yy4aTh HAyYHO-TEXHHUYECKYI0 HH(POpPMAINIO, OTCUYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).

3aBepmraronM 3TanoM oOydeHuss mo HampaieHuto moarotoBku 18.03.01 Xummueckas
TexHoJorus, npodmro «TexHomorus u nepepadoTKa MOJIUMEPOBY SIBISETCS 3allUTa BBITYCKHOM
KBaJTH(HUKAIIMOHHOHN paboThI OakanaBpa.

B pesynbprare mNpoXOKIEHUS TOCYNapCTBEHHOW WTOTOBOM aTTecTaluu  (BBIMOJTHCHHUS
BBIITYCKHON KBaTM(PUKALIMOHHOMN pabOThI) CTYACHT JOJKCH:

3namu:

- IOPSIIOK OpTaHU3AIMH, ITIAHUPOBAHUS U NMPOBEICHUS HAyYHO-HUCCIIEI0BATEIbCKUX PadoT ¢
HCIIOJIb30BaHUEM TOCIEIHUX HAYYHO-TEXHUYECKUX JOCTHKEHHUI B TaHHOW 00JacTy;

- (pu3UKO-XUMHUYECKHE OCHOBBI CHHTE3a MOJIUMEPOB U MPUMEHSThH 3T 3HAHUS Ha TPAKTHKE;

- OCHOBHBIE TpeOOBaHUS K IMPEACTABICHUIO PE3yJbTAaTOB MPOBEICHHOIO HCCIEIOBAaHUS B
BUJIE HAYYHOT'O OTYETA, CTAThU WM JOKIIAMA.

Ymemy:

- CaMOCTOSITENIbHO BBISBJIATH MEPCICKTHBHBIC HAMPABICHHUSI HAYYHBIX HCCIICIOBaHUMH,
000CHOBBIBATh aKTYAIBHOCTh, TCOPETUYECKYIO M IPAKTHYECKYIO 3HAYMMOCTH ITPOOJIEMBI, TPOBOAUTH
SKCIIEPUMEHTANIbHbIE  HCCIEAOBAHUS, AaHATU3UPOBATh M  WHTEPIPETHPOBATH  IOJIyUYEHHBIE
pe3yNbTaThl,

- OCYIIECTBJISITh TIOUCK, 0OpaOOTKY M aHajdu3 HayYHO-TEXHHUYECKOW MH(GOPMAIMHU IO TEMe
BBITNOJIHAEMON pabOThl, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHil;

- paboTaTh Ha COBPEMEHHBIX MPHUOOpaxX, OPraHU30BHIBATH MPOBEACHHUE IKCIIEPHUMEHTOB U
UCTIBITAHUH, IIPOBOIUTH MX 00pabOTKY U aHATM3UPOBAThH PE3YyIbTATHI.

Braoems:

- METOHOJIOTMEM M METOJMKOM TMPOBEICHUS HAYYHBIX HCCICIOBAHUN; HaBbIKAaMU
CaMOCTOSITEJIbHOW Hay9HOU U UCCIIEA0BATEIIbCKON padOTHI;

- HaBBIKaMH pabOTHI B KOJUIEKTUBE, IUIAHUPOBATH U OPTaHU30BbIBATh KOJIEKTHBHbBIC HAyYHbIE
WCCJIEIOBAHMsI; OBJIaZIeBaTh COBPEMEHHBIMM METOJAMM HCCIEJAOBAaHUSA U aHaJU3a MOCTAaBJIEHHBIX
npo0Jem;

- CIIOCOOHOCTHIO pelIaTh IIOCTAaBJIEHHbIE 3a/layd, WCIOJIb3ysd YMEHHSl M HaBBIKH B
OpTraHU3aIN HAYIHO-HCCIIEA0BATEIHCKUX U TEXHOJIOTHUECKUX PadoT.

3. KpaTkoe coep:kaHue rocy1apcTBeHHON UTOrOBOIi aTTeCTAIINHU

locynmapcTBeHHass HWTOTrOBasi arTecTals OOydYaloIIUXCs MO TMporpamme OakalaBpuaTa
POBOIUTCS B (hopMe 3aIIUTHI BBIMYCKHOW KBanudukanmnoHHoi padotsl (BKP). 'ocynapcTBennas
uTorosas arrectanus B popme 3amutbl BKP mpoxoaut B 8 cemecTpe Ha 0a3e 3HaHH, MOTy4YE€HHBIX
CTyNEHTaMH TpU H3yYEHUU JUCHUIUIMH HampasieHus Kol ¥ HauMMeHOBaHUE HalpaBlICHUS
MOJTOTOBKHU.

'ocynapcTBeHHass UTOrOBasi aTTeCTallMsl OOYyYaloIUXcs MO IMporpamme OakajgaBpuara —
3aIUTa BBITYCKHON KBaJTH(PHUKAIIMOHHON paboThl MPOBOAUTCS TOCYAAapCTBEHHOMN 3K3aMEHAITMOHHON
KOMHCCHEH.



Kontponb 3HaHmii oOywaromuxcs, moidydeHHbIX mpu ocBoeHuu OOII, ocymecTBiseTcs
nmyteMm nposeenus 3amuTel BKP u npucBoenus kBanudukammm «0akaiaBpy.

4. O0beM rocy1apcTBeHHOI UTOTOBOI aTTeCTAMU

[Iporpamma oTHOCHTCS K 0a30BOM 4acTu yuyeOHOTO TiaHa, K 01oky b3 «["ocymapcrBeHHas
utorosas arrectanus» (b3.5.01) u paccuntana Ha cocpenoToueHHoe poxoxacHue B 10 cemecTpe
(5 xypc) obyuenust B ooveme 216 4 (6 3ET). [Iporpamma npemnonaraeT, 9To 00yJaromuecs HMEIOT
TEOPETUYECKYIO U MPAKTHUECKYIO MMOATOTOBKY B O0JIACTH TEXHOJIIOTUHU U NIEPEePadOTKU MOIMMEPOB.

O0bem
Bunpt yuebnoii paborns B 3aueTHBIX B akanem.
eIMHHIIAX Jacax
OO0mast TpyA0eMKOCTh NPAKTHKHU M0 Y4eOHOMY IJIAHY 6,0 216
CamocrosiTesbHas padora (CP) 6,0 216
Brimonaenue, Hanucanue u opopmiernne BKP 6,0 216
Bua xourpous: 3amura BKP - -
O0bem
Buabl yueOHo# padoThl R —— B actp.
eIMHUTIAX qacax
OO0masi TpyA0eMKOCTh NPAKTHKHU M0 Y4eOHOMY IJIAHY 6,0 162
CamocronTesnnHast padora (CP) 6,0 162
Brimonnenue, Hanucanue u opopmierne BKP 6,0 162
Bua xonurpous: 3amura BKP - -




®akyabratuBbl (PTH)
AHHOTauA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«IlepeBoa Hay4YHO-TeXHUUYECKOI JuTepaTypsi» (PT/1.B.01)

1. leas AMCHMILUIMHBI — TPUOOpETEHUE OO0yJaromMUMUcS OOIIel, KOMMYHHUKATUBHON U
po(hecCHOHANTLHOM KOMITETEHITNH, YPOBEHb KOTOPBIX HA OTAETBHBIX 3TalaXx sI3bIKOBOW MOJITOTOBKU
MO3BOJISICT BBITIOJIHATH PA3JIMYHBIE BUIbI MPO(ECCHOHATBLHO OPHUEHTHPOBAHHOTO TIEPEBO/A B
MPOU3BOACTBEHHON M HAYYHOU JIEATEIIbHOCTH.

2. B pe3yabTaTe u3y4yeHUsi TUCHHUIIMHBI CTYIEHT J0JI/KEeH:

O6manate cnenyommmu oouexyrbmyproimu (OK) koMneTeHIusIMu:

- CIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOW W MHCHbMEHHOH (opMax Ha PYCCKOM U
WHOCTPAHHOM SI3bIKaX JUIS PEIISHUs 3a7ad MEKIMYHOCTHOTO M MEKKYJIBTYPHOTO B3aWMOICHCTBUS
(OK-5).

3Hamu:

- OCHOBHBIE CTIOCOOBI TOCTHKCHUS SKBUBAJICHTHOCTH B TEPEBOJIE;

- OCHOBHBIE TIPHEMBI ITEPEBO/IA;

SI3LIKOBYIO HOPMY W OCHOBHBIC (DYHKITHH SI3bIKA KAK CHCTEMBI;

- J0CTaTOYHO€ JUIA BBIMIOJHEHUS TIEPEBOJAa KOJMYECTBO JIGKCHYECKUX  CIUHUIIL,
(G pa3eoqoru3MoB, B TOM YHCIIE COIUATHHBIX TEPMUHOB U JJMHTBOCTPAHOBETUECKUX PEATTHIA.

Ymemns:

- IPUMEHSATH OCHOBHBIC TIPUEMEI IEPEBOJIA;

- OCYHIICCTBIIATh TNHUCHMEHHBIA TEpPEBOJ C COONIOJIEHUEM HOPM  JICKCHYECKOMH
SKBUBAJICHTHOCTH, COOTIOJICHUEM TPAaMMAaTHUYECKUX, CHHTAKCUYECKUX U CTHIIMCTUYECKUX HOPM;

- 0OpMIIATH TEKCT MepEBOA B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIECTBIISATh TIEPEBOJI C COOJIIOJICHHMEM HOPM JIEKCMYECKOW SKBHBAJICHTHOCTH,
COOJTIOICHEM TPaMMAaTHYECKHUX, CHHTAKCUYECKUX W CTHIIMCTHYECKHMX HOPM TEKCTa TEepeBojia U
TEMITOPATHHBIX XapaKTEPUCTHK UCXOTHOTO TEKCTA.

Braoems:

- METOAMKOM MPEIIepeBOUECKOTO aHAIN3a TEKCTA, CIIOCOOCTBYIOIIEH TOYHOMY BOCIIPUSITHIO
HCXOJIHOTO BBICKA3bIBAHUS;

- METOJMKOW TIOJATOTOBKM K BBIMOJHEHUIO TEPEeBOJa, BKIIOYas MOWCK HHpopMamuu B
CIIPaBOYHOM, CIIEIIUATILHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

- OCHOBaMH CHCTEMBbI COKPAIIICHHON MePEBOAYECKON 3aMMCH TP BHITIOJHEHUHN TIEPEBO/IA;

- OCHOBHOU MHOSA3BIYHON TEPMUHOJIOTUEN CIEHUAIBHOCTH;

- ocHOBaMH pedepupoBaHUs U aHHOTHPOBAHMUSI IUTEPATYPHI IO CHEIUATLHOCTH.

3. KpaTkoe conep:xkaHue TUCHUILINHBI:

Beenenue. Ilpemver u ponp mepeBofa B COBpeMEHHOM ofmiecTBe. PaznuuHbie BHIIBI
nepeBoja. 3a1auu ¥ MECTO Kypca B MOJATOTOBKE OaKaiaBpa TEXHUKH U TEXHOJIOTHH.

Mopyns 1:

1.1. CpaBHeHue opsiIKa CJIOB B aHTVIMMCKOM M pyCCKOM TipemiokeHusX. [lepeBos mpocToro
MOBECTBOBATEILHOTO MPEIOKEHHUS HACTOSIIETO, OYAYIIEro U MPOIIEIIero BPEMEHH.

Oco0OeHHOCTH TIepeBOAa BOMPOCUTENBHBIX M OTPHUIATEIBHBIX MPEIJIOKEHHN B Pa3IMUHBIX
BpEMEHax.

1.2 TlepeBon npemnoxxenuii Bo Bpemenax Indefinite, Continuous. Urenue u nepeBoj o teme
"Xumuga".

Monynb 2.

2.1. TlepeBon npeioxkeHuii Bo Bpemenax rpynn Perfect, Perfect



Continuous (yTBepauTeabHBIC, BOMPOCUTENIBbHBIE U OTpUllaTeabHbIe Gopmbl). OcoOeHHOCTH

ynOTpGGHGHH}I BCIIOMOI'aTCIBbHBIX I'JIar0JIOB.

2.2 IlepeBoa cTpaaaTenbHOTO 3ano0ra. TpyaHbIe Cilydau MepeBojia CTpagaTeIbHOro 3a0ra.
UreHnue u nepeBoJ TeKcToB o TeMe "Hayka u HayuHble METOAbI". AKTUBH3ALMS JIEKCUKU

MMPOYHUTAHHBIX TCKCTOB.

peub.

2.3. IlepeBo1 MpUAATOYHBIX MPEIOKEHU.

IIpunarounble noaIeKaIue.

[Ipunarounbie ckazyeMmble.

IIprnaTrodHbIe ONIPENEIUTEIbHEIE.

[Tpunatounbie 00CTOATENBCTBEHHBIE, TPUIATOUYHBIE JOMOTHUTEIbHBIC.

2.4. Turbl yCIOBHBIX MPEUIOKEHUH, TpaBUia 1 0COOEHHOCTH UX MEPEBOA.

IIpakTuka nepeBosa Ha IpuMepax TeKCTOB 0 Xumuu, /. 1. Menoeneese, nayke u mexHono2uu.
2.5. IlepeBo mpeAsIOKEHHI C yI€TOM IIpaBUia coriacoBanus BpeMeH. [Ipsimas u KocBeHHas

2.6. PaznuuHble BapuaHTHI IEPEBOA CYNIECTBUTEIBHOTO B MPEIOKECHUH.

2.7. MonanpHBIE TJar0JIbl U 0COOCHHOCTH UX TEPEeBO/IA.

Pa3BuTue HaBbIKOB nepeBoa no teme "Hayka 3aBTpainero gas'".

2.8. CnenimansHas TepMuHoiorus mo reme "Jlaboparopus".

2.9. Coxkpamenus. OcoOCHHOCTH WX TepeBoja. Pa3BuTHe HaBBIKOB MEpEeBOAa Ha MpPUMEpE

TekcToB 1o Teme "JlabopaTopusi, n3MepeHus: B XuMun'".

Monynsb 3.
3.1. Henwunble hopmel rinarosna.
Nudunutus (HeonpenenenHas ¢opma riarojyia). Poas wmHGWHWUTHBA B TPEMIOKCHUH H

BApUAHTHI MEPEBOAA HA PYCCKUM s3bIK. [IpuyacTus u repyHaui.

3.2. "npuHUTHBHBIE OOOPOTHI.
O6opoT nomosiHEHWE ¢ WHPUHUTHBOM. BapuaHThl TmepeBoja Ha PYCCKUHA  S3BIK.

Tepmunosorus no reme "CoBpeMEHHbIE TEXHOJIOTUN .

3.3. O6opoT noasexaiiee ¢ ”HGUHUTUBOM. PazniuHble BapuaHTHI IEPEBO/IA.
TepmuHnosiorus o reMe "XuMuuecKkas TEXHOIOTHs "

3.4. IlepeBo MPUYACTHBIX 0OOPOTOB.

AOGcomoTHBIN mpuyacTHRIM OOOPOT U BapHaHTHI MIEPEBO/IA.

Pa3BuTue HaBBIKOB MepeBoia Mo Teme " XuMuueckas TEXHOJIOrus".

4. O0beM y4eOHOH JUCHHIIMHBI

O6bem
Bunbt yuebnoii pabornt B 3aueTHBIX B akanewm.
€IMHUIIAX gacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 4,0 144
KonrakTHas pa6ora (KP): 1,78 64
Jlexumn (Jlek) - -
JlaGopaTtopHsie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 1,78 64
CamocrositesbHas padora (CP): 2,22 80




IIpooonsicenue madbauyvi

Bua koHTpoJA: 3auer

B ToM umcJie mo cemecTpam:

3 cemecTp
OO6masi TpyA0eMKOCTh JUCIHILJIMHBI B ceMecTpe 2,0 72
KonTaktHas padora (KP): 0,89 32
Jlexuuu (Jlek) - -
JlaGopatopusbie pabots (JI1ab) - -
[Tpaktuueckue 3ausatus (113) 0,89 32
CamocrosiTesabHas padora (CP): 1,11 40
Bua konTpoJs: 3auer - -

4 cemecTp
O0mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 2,0 72
KonrakTHas pa6ora (KP): 0,89 32
Jlexmm (Jlek) - -
JlaGopatopusbie pabots (JI1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
Bua konTpoJs: 3auer - -

Buabl yueOHol padoThI

O0BeM

B 3aueTHBIX

B actponom.

€IMHUIIAX gacax
OO0mas TpyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaHy 4,0 108
KonrakTHas pa6ora (KP): 1,78 48
Jlexmm (Jlek) - -
JlaGopaTtopHbie padoTs (J1ad) - -
[Mpaktuueckue 3ansatus (I13) 1,78 48
CamocrositesabHas padora (CP): 2,22 60
Bua konTpoJs: 3auer - -
B ToMm umciie mo cemecTpam:

3 cemecTp
O0mas Tpya10eMKOCTh IMCHUILIHHBI B cEMecTpe 2,0 54
KonTaktHas padora (KP): 0,89 24
Jlexmn (Jlek) - -
JlaGopaTtopHbie padoTs (J1ab) - -
[Mpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 1,11 30
Bua koHTpoJs: 3auer - -

4 cemecTp
O01as Tpya10eMKOCTh IMCHUILIMHBI B cEMecTpe 2,0 54
KonTaktHas padora (KP): 0,89 24




IIpooonsicenue madbauyvi

Jlexuuu (Jlek) - -

JIabopaTtopusle paboTs! (JI1ab) - -

[Tpaktuueckue 3ausatus (113) 0,89 24

CamocrosiTesabHas padora (CP): 1,11 30

Bua koHTpoJs: 3auer - -




AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«['paxknaHckas 3aIMTa B Ype3BbIYaHBIX cuTyanusax» (PT/1.B.02)

1. leab AUCHUTIUHBI — IOJTOTOBUTH CTYACHTA K OCMBICJICHHBIM MPAKTUYECKUM JIEHCTBUSM
no 00ecIeueHnI0 CBOCH 0e30MacHOCTH W 3allUThl B YCIOBHSX BO3HUKHOBEHHS UPE3BBIUANHOM
CUTYaIlU{ IPUPOTHOTO, TEXHOTCHHOTO ¥ BOGHHOTO XapaKTepa.

2. B pe3yabTaTe uM3y4eHHsl JMCHUILIMHBI 00y4aOIIMICS M0 MporpaMmMe 0aKajaBpuara
JAOJIAKEH:

Obnadams CIETyIOUTUMA KOMITICTCHITUSIMU

- CHOCOOHOCTBIO HCHOJb30BaTh MPHEMbl OKa3aHHs MEPBOM MOMOIIM, METOABI 3allUTHI B
YCIOBHSX Ype3BbIYaiiHbixX cutyanuii (OK-9).

3namu:

- XapaKTepUCTUKU TPUPOTHBIX OCICTBUI, TEXHOTCHHBIX aBapwii W KaracTpod Ha
pazuanoHHO, XUMHUYECKH U OMOJIOTMYECKH OMACHBIX O0BEKTaxX, Mopakaromue (GpakTopbl JPYrux
OITaCHOCTE;

- OCHOBBI BO3JEHMCTBHSI ONAcCHBIX (PAKTOPOB UPE3BbIUAWHBIX CUTyalluii Ha 4YeJloBeKa U
MPUPOJIHYIO CPEy, AOMYCTUMBIE MpeAeNbHbIE KPUTEPUH HETaTUBHOT'O BO3CHCTBHUS;

- Mepsl 0Oe30macHOro TOBEACHUS TMpU MNpeObIBAHUM B pailloHax (30HaxX) I0XKApPOB,
PaAMOAKTUBHOTO, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HEHUS;

- CrmocoOBl M CpEACTBA 3alIUTHI YENOBEKa OT BO3ICHCTBHS MOpAXKAIOMMX (HaKTOPOB
Ype3BBIYANHBIX CHTYAIMi MPUPOJHOTO, TEXHOTE€HHOTO ¥ BOGHHOTO XapakTepa.

Ymemns:

- HCIIOJIb30BaTh CPEACTBA 3alIUThl OPraHOB JbIXaHUS M KOXH, MEIUIUHCKUE MJis
CaMO3alllUThl ¥ OKa3aHUS MOMOUIH IPYTUM JIFOJISIM;

- IPUMEHATH MEPBUYHBIE CPEACTBA MOXKAPOTYIIEHUS JIJIs JTOKATM3alUK U TYIICHUS TI0XKapa,
BO3HHKIIIETO B ayIUTOPUH (J1abOpaTopu ),

- OKa3bpIBaTh ce0e M JAPYrUM MOCTPAAABILIMM MEIUIMHCKYIO MOMOIIL C HCIOJIb30BAaHUEM
TaOENbHBIX U TIOJPYYHBIX METUIIUHCKUAX CPECTB.

Braoems:

- IpuéMaMu MPOBECHHSI YaCTUYHON CaHUTapHOW 00pabOTKM MPHU BBIXOJIE U3 pailoHa (30HBI)
PaZnOaKTUBHOT0, XUMUYECKOTO M OMOJIOTHUECKOTO 3arpsA3HEHUS (3apaskeHHUsI);

- croco0amMu ¥ TEXHOJIOTUSIMU 3alIUTHI B Upe3BbIUalHBIX CUTYaIUSX.

3. Kpartkoe cogep:xanue JUCUMIIMHBI.

3.1. OmnacHoctu mnpupogHOro XapakTtepa. CTUXHUIHBIC OCEACTBUS, SBICHHUS TPHUPOIBI
pa3pyLIUTENbHON CUJIBI - 3€MJICTPSACEHHUs, HABOJHEHUS, CeJeBble MOTOKH, OIOJI3HH, CHEXHBIE
3aHOCHI, U3BEPKEHHE BYIIKAHOB, 0OBAJIBI, 3aCYXH, yparansl, Oypu, OKapbl.

3.2. OmacHOCTH TEXHOTEHHOT'O XapakTepa. ABapHH M KaTacTpo(dbl Ha paualliOHHO ONTACHOM
00BEKTe, XMMHUYECKH ONAacHOM OOBEKTe, OHMOJIOTMYECKH ONacHOM OO0BEKTe; Ha TpaHCIOpTe
(>KeNe3HOIOPO)KHOM, aBTOMOOWIILHOM, PEYHOM, AaBUAIMOHHOM), Ha THUIAPOCOOPYKCHHSX; Ha
KOMMYHAJIbHBIX CUCTEMaX >KM3HEO0eCTIeueHusl.

3.3. OmacHoctu BOEHHOro xapaktepa. [IprmMeHeHHEe OpyXHs MacCOBOTO MOPAKEHUS
(s1IepHOTO, XUMHUYECKOTO, OMOJIOTHYECKOTO), OOBIYHBIX CPEJICTB C 3aKUTATEIHHBIM HAIIOJIHCHHEM,
HOBBIX BUJIOB OPYXHsI. 30HBI 3apaXeHHsI OT CPEJCTB MOPAKEHUS U UX BO3/ICHCTBIE HA HACEICHHUE U
OKPYKaIOIIYIO IPUPOAHYIO CPENY.

3.4. TloxapHas 0e30MacHOCTh — COCTOSHHUE 3allWIIEHHOCTH HACEJICHHs, HMYIIECTBA,
o0miecTBa U rocyapcTBa oT moxapos. [loxkapHast onmacHOCTh (IPUYHUHBI BOZHUKHOBEHHS TI0KapOB B



3MaHMSIX, JIECHBIE TOXKaphl). Jlokanmuzamuss W TymIeHHe MoxkapoB. lIpocreiinme TeXHUUECKHE
cpenctBa noxaporyueHus (oruerymurenu OIT -8, OY-2) u npaBuiia noiab30BaHUs UMHU.

3.5. KoMmnneke MeponpusTuii rpaXaaHCKON 3alUThl HACEJIEHUS.

Omnosemenne u uHDOpPMHpOBaHHWE HacelneHus 00 omacHocTH. [IpuHSITHE HaceleHueM
curHanoB onosenieHus («Baumanue Bcem!», «Bo3ayiHast TpeBoray, «PaguanuonHas OnacHOCThY,
«Xumudeckas TpeBora», «OT00i OImacHOCTH») U TIOPSIIOK IEHCTBHS 110 HUM. DBaKyallusl HaCeJICHUS
u3 30HBI onmacHOCTH. CrocoObl ABaKyaluu DKCTPEHHAs 3BaKyallus CTYACHTOB U3 ayJUTOPUHU IpU
BO3HUKHOBEHHH I10XKapa.

CpencrtBa mHAMBUIyaIbHOU 3amuThl opranoB aeixanus (I'TI-7, T'TI-7B, T'TI-9, P-2, V-2K,
PITIA-1, PIIT-67M, PY-60M, «®enukcy», ['’I3K, AL, AIIT-3, [13VY-K, UI1-4M, UII-5, UI1-6, KUII-
8), koxwu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeIUITMHCKUE CPEACTBA 3AIIUTHI .

CpencTBa KOJUIGKTUBHOM 3alIMTHI HaceleHus. Ha3HaueHue, 3allUTHBIE CBOWCTBA YOEKUIII.
[IpotuBopanuanuonusie ykpeitust (IIPY, monzemHble NemexoaHble MEPEXOJbl, 3ariyOJeHHBIC
CTaHIIMHM METPOIIOIUTEHA), MPOCTEUIINE YKPBHITHS (TpaHILIer, OKOIIbI, IepeKphIThie menn). [IpaBuia
3aHATHUS YOCKHUIIIA.

3.6. OkazaHue NEpBOM MEIUUMHCKOW MOMOIIM MPH OXKOraxX, PAHCHHSX, 3apaKEHUSX.
[TpoBeneHne yacTUUHOM caHUTApHOM 00pPaOOTKU KOKHBIX TTOKPOBOB YEJIOBEKA MPU BBIXOJE U3 30H
PaAMOAaKTUBHOTO, XUMUYECKOTO U OMOJIOTUYECKOTO 3apakeHUs (3arpsi3HEHMS ), U3 30H TI0KAPOB.

3.7. JIuxkBugauusi NOCIEACTBUM 4Ype3BbIYAaiHON cuTyauuu. PagmanuoHHas M XMMHUYECKas
pasBenka odara TMoOpaxkeHHs (3apakeHus). ABapuiiHO-criacaTeNlbHble padoThl. CreruanbHas
00paboTKa TEXHUKU, MECTHOCTH, OOBEKTOB (JI€3aKTUBAIMS, IeTa3alus, 1e3NHPEKIINs, Te3UHCEKIIHSL.

3.8. DkcTpeHHass »9Bakyamus W3 ayauTopuu (JlabopaTopuu) B YCJIOBHSX TIOXKapa,
paAMallMOHHOTO, XUMHUYECKOT0, OMOJOTMYECKOro 3arpsA3HEHHs] TEPPUTOPHUH C HCIOIb30BAaHHEM
npocreimx cpeacts 3amuThl («Denukey», ['J13K, nmpotusoraza I'TI-7 ¢ JAI1T-3).

4. O0beM yueOHOM JUCUUIJIMHBI

O6Bem
Bunpi yuebnoii pabornt B 3aueTHBIX B akagem.
€IMHUIIAX yacax
OO01masi Tpy10eMKOCTh JHCHHUIJIMHBI 110 y4eOHOMY IJIaHy 1,0 36
Konrakrhasi pa6ora (KP): 0,44 16
Jlexmum (JIek) 0,44 16
JlabopaTtopusie paboTs (J1abd) - -
[Ipaktuueckue 3austus (113) - -
CamocrosiTesbHas padora (CP): 0,56 20
Bua konTpoJs: 3auer - -




Buabl yueOHol padoThI

0O0beM

B 3auetHbIx B actp.
SAMHUIIAX yacax
OO01masi TPy10€eMKOCTh JMCHUIIHHBI 110 Y4eOHOMY IJIaHy 1,0 27
Konrakthasi pa6ora (KP): 0,44 12
Jlexmum (JIek) 0,44 12
JlaGopatopusbie padotsl (JIab) - -
[Ipaktuueckue 3austus (113) - -
CamocrositesabHas padora (CP): 0,56 15
Bun konTpoJs: 3auer - -
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