4.4. AHHOTAUM PA0OYHUX MPOrPAMM JUCUHUIIMH
4.4.1. JIucuMIMHbI 00s13aTeJIbHON YacTH (0a30Bast 4acTh)

AHHOTanuA padoyeil NpPOrpaMmbl AHCUUIIMHBI
«/HOCTpaHHBIN A3BIK»

1. eab AMCHUILIMHBI — TpUoOpeTeHNe 00yJarOIUMUCS 00IIeH, KOMMYHUKATHBHOMN
U IpoeCcCHOHATBHON KOMIIETCHIIMH, YpPOBEHb KOTOPBIX Ha OTHENBHBIX 3Tamax sA3bIKOBOU
NOATOTOBKM  IO3BOJIAET  MCHOJb30BaTh  HMHOCTPAHHBIM  SI3bIK  NPAKTUYECKM KAk B
npodecCHOHAIbHON (NIPOM3BOACTBEHHOM M HAay4yHOW) JEATENIBHOCTH, Tak W i 1enei
camMo00pazoBaHusI.

2. B pe3yabTare u3ydyeHUs] AUCHMIUIMHBI O00y4YAIOIIUICA IO NporpamMmme
O0akajiaBpuaTa J10JI/KeH:

Obnadams cnenyronumMu o0mekyasTypHbIMU (OK) KoMIeTeHITUAMU

— CIOCOOHOCTBIO K KOMMYHHUKAI[MM B YCTHOM M MHCbMEHHOW (opMax Ha PYCCKOM M
MHOCTPAaHHOM  S3bIKax JJIs  peIleHUs 3a7ad  MEXIMYHOCTHOTO U MEXKYJIbTYpHOIO
B3aumoeicteus (OK-5).

3namu:

— OCHOBHBIE  CIIOCOOBI  COYETAEMOCTH  JIEKCMYECKMX  €IMHUI] U  OCHOBHbBIE
CJI0BOOOpa30BaTENIbHbBIE MOJICIIH;

— PYCCKHE DOKBHUBAJIECHTHl OCHOBHBIX CJIOB U BBIDOXXEHUH peud B IpoLEcce
MEXIMYHOCTHOI'O U MEXKYJIBTYPHOTO B3aUMOACHCTBUS;

— OCHOBHBIE TIPUEMBI H METOBI peepUpPOBaHUS U AaHHOTHPOBAHHS JIUTEPATYPHI,

— TIaCCHBHYI0 U AaKTHBHYIO JIEKCHUKY, B TOM 4YHCJ€ OOLICHAy4YHYI0O U CHELMATIbHYIO
TEPMHHOJIOTHI0, HEOOXOIUMYIO J1JIsl pabOThI HaJl THIIOBBIMU TEKCTaMH;

— IpHeMBbl pabOThl ¢ OPUTHHAIBHON JIUTEPAaTypPOi HA HHOCTPAHHOM SI3bIKE.

Ymems:

— paboTaTh ¢ OPUTMHAIBHON JIUTEPATypPOll HA HHOCTPAHHOM SI3bIKE;

— paboTathb co cloBapeM;

— BECTH NIEPENNUCKY HA N3y4aeMOM SI3BIKE C LI MEXINYHOCTHOTO U MEXKYJIBTYPHOTO
B3aUMOJCHCTBUS;

— BECTH  pEUEeBYI0  JIEATEIIBHOCTh  NPUMEHHTENbHO K cdepe ObITOBOW u
MpoeCCHOHAIBHON KOMMYHUKAITUH.

Braoemy:

— HHOCTPAaHHBIM SI3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKKYJIBTYPHOIO OOLICHMS,
HaBbIKAMH M YMEHHUSIMH pEUeBON JEATENbHOCTH TNPUMEHMTENBHO K cdepe ObIToBOW U
npodeccuoHaNbHOM KOMMYHHMKAIIUU, OCHOBaMH IyOJIUYHON peyu;

— OCHOBaMHM pedepupoBaHMS ¥ aHHOTUPOBAHMS JIUTEPATypbl Ha H3Yy4aeMOM
WHOCTPaHHOM SI3bIKE.

3. Kparkoe cogep:kaHue TUCHHUIINHBI

Pazgen 1. I'pammaTinyeckue U JEKCHYECKUE TPYIHOCTH N3y4aeMOro s3bIKa.

1.1 ChopsokeHne M HM3MEHEHHE TJIaroyia-CBsi3kM B (opMax HACTOSIIEr0 BPEMEHH.
Bunospemennsie ¢opmbl  riarosnioB. OOpa3zoBaHue (GopM  MOPOCTBIX, MPOJOJIKEHHBIX,
nep(deKTHBIX U NMepPeKTHO-TPOOKEHHBIX BpeMeH riarosia. BonpocurenbHble MpeaioxkKeHus B
pa3ianuHbIX BpeMeHax. OOpa3zoBaHUE OTPUILIATEIBHBIX (POPM TJIarosia B pa3IMuHbIX BPEMEHaX.

1.2 OOpa3oBaHue MPOCTHIX, MPOJOKEHHBIX, MEPPEKTHBIX BPEMEH TIJIarojbHbIX (HOpMHU
ynotpebnenue Gopm crpagarenbHoro 3anora.l.4. BumoBpemeHHBIE (OPMBI TJIAroJoB.
OO6pa3oBaHue MPOCTHIX, MPOJODKEHHBIX, MEP(PEKTHBIX U MepPPEeKTHO-TPOJOHKEHHBIX BPEMEH.
BonpocutenbHble npeuiokeHusi B pa3inuHbiX BpeMeHax. OOpa3oBaHHe OTpHULATEIbHBIX (HOpM
IJIaroJsia B pa3iMyYHbIX BPEMEHaX.

1.3 Ilpuuactus. [IpugacTust HacTOSIIETO M MpoIIeANnero BpeMeHH. [lepdexTHbie GopMbI



npuvacTsi. MecTo MpuvacTUii B MpeI0KeHUH. AOGCOIIOTHBIA MPUYACTHBIA 000POT.

1.4 Nndunutus. Popmbl uHpuuuTHBA. [IponomkeHHbld U nep(eKTHBIH HHQUHUTHB.
OyHkiuu HMHQUHUTHBA B mpemsokeHuu. OOpazoBaHue U ynorpediieHne WHGUHUTHUBHBIX
000pOTOB THUIIA «CIOKHOE MOAJIEKALLEE) U «CIOKHOE JTOTIOTHEHHUEY.

1.5 Mopaneubie raaronbl. CTpykTypa npemioxeHus. [IpuHuumnel cioBooOpazoBaHus.
Coxkparmienus (a00peBuatypsi). O603HaueHue aathl. [IpaBuia 4TeHUs XUMHUYECKHX SJIEMEHTOB,
0003HaYeHU U (QOpMYyJ HEOPraHUYECKHX COCTUHEHHM W YpaBHEHHH XHUMHUYECKHX PpPEaKIUM.
[IpaBuia urteHuss eauHuL u3MepeHus. IlpaBuia YTeHMST HAaMMEHOBAaHMM OCHOBHBIX
OpPraHUYECKUX COCTUHEHUH.

Paznen 2.Pa3BuTue HaBBIKOB YTEHUSI TEMAaTHIECKUX TEKCTOB.

2.1 YreHne TEKCTOB MO TEMaM:

2.1.1. BBenenue B crieinagbHOCTh

2.1.2. JI.1. Menaencen

2.1.3. PXTY um. J1.11. MenneneeBa

2.1.4. Hayka u Hay4YHbI€ METO/bI, HAYYHbIE CTaTbH

2.1.5. CoBpeMeHHbIE UHKEHEPHBIE TEXHOJIOTUU:

2.1.5.1. TexHONOrUs TYrOIUIABKUX U CHJIMKATHBIX MaTepUasoB.

2.1.5.2. TexHOoJIOTHUSI TOHKOT'O OPTaHUYECKOr0 CUHTE3a.

2.1.5.3. TexHoyorus HEOPraHMYECKUX BEIECTB.

2.1.5.4. TexHonorus 31€KTPOXUMUYECKUX TPOU3BO/ICTB.

2.1.5.5.Texnonoruss ~ mMaTepuaioB U  HOpUOOPOB  DIIGKTPOHHOM  TEXHUKH  H
HAHODJIEKTPOHUKHU.

2.1.5.5. TexHonorus u nepepaboOTKa MOJTUMEPOB.

2.1.5.6.TexHonorus 3aiMThl OT KOPPO3IUU

2.1.5.7. TexHOJOTHsI OCHOBHOT'O OPTraHMYECKOTr0 U HEPTEXUMUUECKOTO CHHTE3A.

2.1.5.8 TexHonorus NpUPOIHBIX FHEPIrOHOCUTENIEH U YIIIEPOIHBIX MAaTEPUAJIOB

2.1.6. XumMuyeckoe npeanpusiTue

2.1.7. Xumnueckas yabopatopusi. TexHuka 6e3omacHocTH B labopatopuu. M3mepenus B
XUMHUYECKOH 1abopaTopuu

2.1.8. Xumus Oyaymiero.

2.1.9.buorexnonorust dapmanieBTUUECKUE IPOU3BOACTBA.

2.1.10. 3enenas xumus. [IpoOiaembl IKOJIOTHH.

2.2 Ilonsatue o Buaax urteHus. IIpocMoTpoBOE YTEHHME HA MpHUMEpax TEKCTOB O XUMHH,
H.N. Menneneese, PXTY um, /.. Menneneena.

AKTUBU3aIUS JIEKCUKU IPOYUTAHHBIX TEKCTOB.

2.3 Wzyvaromiee yTeHHE HAy4YHBIX U HAyYHO-TIONMYJSPHBIX TEKCTOB IO BBIOPAaHHOM
CHEIUAJIBHOCTH Ha Ipumepe TekcToB: «Hayka u  HayuHble MeTOABI»,«XHMHUYECKOE
npennpustie», «CoBpeMEHHblE WH)XEHEpPHbIE TEXHOJOTUW», «XuMudeckass jadoparopus.
Texnuka Oe3omacHOCTH B Jlabopatopuu. M3mepeHHs B XUMHYECKOH J1abopaTopum», «XuUMHUs
Oynymero. CoBpeMeHHbIE TEH/IEHIIUN pa3BUTUsI Haykn», «buotexnonorus. ®apmaneBTuyeckue
IPOM3BOJICTBAY, «3eeHas XxuMus. [IpoGieMbl HKOTOTHIY.

Jlekcuueckre  OCOOEHHOCTM  TEKCTOB  HAay4YHO-TEXHUYECKOW  HaIlPaBIEHHOCTH.
TepMHHOJIOTHS HAYyYHO-TEXHUYECKON JINTEPATYPhl HA U3y4aEMOM SI3BIKE.

Paznen 3. [IpakTuka ycTHOH peun

3.1 IlpakTrka yCTHON peuu MO TEMaM:

3.1.1. «I"'oBopuMm o cebe, 0 cBoel OyayIiel mpodeccuny,

3.1.2. «Moii yHUBEPCUTET»,

3.1.3.«YHUBEPCUTETCKUIN KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosoruyeckas peub o TeMe «o cedbe u o Oyayuieil npodeccumn». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMUYECKOM peyH.



3.3 PedeBoil OTUKET TIOBCEAHEBHOTO OOIICHHWS (3HAKOMCTBO, IIPEACTABIICHHE,
YCTAHOBJICHHE M TOJIEpP)KaHUEe KOHTAKTa, 3alpoc U cOoOoOIIeHre MHPOpMaLUU, NOOYXKIeHHE K
JeMCTBUIO, BBIPAKEHUE IPOCHOBI, COIIIACHS).

OCOOEHHOCTH IUATOTMYECKON peur 1O MPOHIEHHBIM TEMaM.

Pasznen 4. OcoGeHHOCTH A3BIKA CIEUAIBHOCTHA

I'pammaTHUecKHE TPYJHOCTH S3bIKA CHELIMAIBHOCTH:

4.1. I'paMMaTHyeCcKue U JIEKCHYECKUE TPYIHOCTH SA3bIKA CIIEHUAIBHOCTH:

Paznuunble BapuaHThI EpPEeBOIa MPUYACTHI HA pyccKui s3bIK. [IpudyacTHBIE 000POTHI U
IIPUEMBI X IIEPEBOJAa HA PYCCKHUMU SA3BIK.

4.2. CocnararenpHoe HakJIoHEHHE. POPMBI COCIIAraTeIbHOIO HAaKJIOHEHHUS B U3y4aeMOM
A3plke. MoJanbHble TIJaroyibl U HX HCIOJIB30BAHHE B IPEUIOKCHHUSIX B COCIAraTelbHOM
HAaKJIOHEHUU. THIBI yCIOBHBIX IIPEMIOKEHUH. BapuaHThl 1epeBoAa NPENIOKECHUM B
COCJIaraTeJIbHOM HAKJIOHEHUM W YCIOBHBIX INpemokeHui. [Iopsnok cioB B NpEeIOKEHHH.
OMpaTHuecKue KOHCTPYKIUH.

4.3. V3yyeHue IpaBU HEpeBOJA PA3IMYHbIX (OpM HMH(OUHUTHBA U HMH(OUHUTHUBHBIX
000pOTOB HA PYCCKUM SA3BIK.

4.4 N3zyuarolee yTeHUe TEKCTOB 110 TEMATUKE:

1) «JIaGoparopusi»

2) «M3MepeHus B XUMUYECKOH 1abopaTopum».

Crunucruyeckue OCOOEHHOCTH — CHELMAJbHOW HAay4YHO-TEXHUYECKOW JIMTEpaTypBhl.
Opranuzanus paboThl €O cHENMaJIbHBIMH cioBapsMu. lloHsTHe O pedepupoBaHUM U
AHHOTHPOBAaHUM TEKCTOB IO crenuanbHocTu. [lonck HOBoW wuHpopmauuu npu pabore ¢
TEKCTaMU U3 MEPUOAMUYECKUX U3JaHUNH U MOHOTpa(uii, HHCTPYKUUN, IPOCTIEKTOB U CIIPAaBOYHOMN
JUTEpaTyphl [0 pacCMaTpUBAEMOM TEMaTHUKE.

4, O0beM yueOHOM IMCUMILIHHBI
Bcero 1 cemectp 2 ceMecTp
Bunasr yue6HOM paboThI B3ad. | Bakajd. | B3ad. | Bakaja. | B3ad. | B aKal.
el Jyacax ell. Jyacax e/l yacax
O01as Tpy10eMKOCTh 3 288 4 144 4 144
JUCIHUILIHHBI 110 Y4eOHOMY ILIAHY
KonTaktHas padora (KP): 2,2 80 1,3 48 0,9 32
[TpakTuueckue 3austus (I13) 2,2 80 1,3 48 0,9 32
CamocrositesbHas padora (CP): 4,8 172 2,7 96 2,1 76
KoHTakTHas camocTosTeIbHAS 0.4 0.4 i i
paborta
C = 4,8 2,7
aMOCTOSITENIbHOM H3yUYeHHe 1716 95.6 21 76
pa3eNioB AUCIHILTUHBI
. 3auer ¢
Buabl KOHTPOJIA: 3a4eT ¢ OLEHKOM .
OIIeHKOI
KonrtakTHas pabora —
0,4 - - 0,4
IIPOMEXKYTOUYHAs aTTECTALIUS 1,0 1,0
[ToaroToBKa K dK3aMeHY 35,6 35,6
3aver ¢
Bu MTOroBOro KOHTpOJIs 9 JK3aMeH
OIIEHKOH
Bcero 1 cemectp 2 ceMecTp
Bunbt yue6HO paboThI B3ad4. | BacTp. | B3ad. | BacTp. | B3ad. | BacTp.
el Jacax el Jacax 8 qacax
O01as Tpy10eMKOCTh 8 216 4 108 4 108
JUCIHUILTHHBI N0 Y4eOHOMY ILUIAHY
KonTaktHas paoora (KP): 2,2 60 1,3 36 0,9 24
[Ipaktuueckue 3anstus (113) 2,2 60 1,3 36 0,9 24




CamocrositeabHas padora (CP): 4.8 129 2,7 12 2,1 57
KoHTtakTHas caMmocTosITeTbHasT 03 03
pabora 48 ’ 57 ’
CaMOCTOsATEIbHOE U3YUYCHUE ’ 1287 ' 717 21 97
pa3aenoB UCHUIUINHBL ’ ' '
. 3aver ¢
BuIbI KOHTPOJISI: 3a4€T ¢ OIeHKOit OICHKOI
KonraktHas pabora — 03 i i 03
IPOMEKYTOUHAs aTTECTALUs 1,0 ’ 1,0 '
IToaroToBKa K 3K3aMEHY 26,7 26,7
Bua uToroBoro KOHTpoJIst 3auer ¢ SK3aMeH
OIIEHKOI

AHHOTanus padoyeil NPOrpaMMbl JUCHUNJIMHBI
«Dunocopus»

1. Heap gucuumiuHbl — chOpMUPOBATH Y CTYACHTOB KOMIUIEKCHOE IMPEACTABICHUE O
ponn u mecte QuIOCOUN B CUCTEME T'yMaHUTAPHBIX, COLMAIBHBIX M €CTECTBEHHBIX HAYK,
MO3HAKOMHUTh HX C OCHOBaMH (Unoco(CKOro 3HaHUA, HEOOXOAMUMBIMU JJISi PELICHUS
TEOPETUYECKHUX M MPAKTHIECKHUX 3a/1a4.

2. B pe3yabrare wu3yuyeHHs IMCUMIUVIMHBI O0y4yaluuiicsi N0 mporpamme
0akajiaBpuaTa 10JI/KeH:

Obaaoams crneyromumu o0mekyasTypHbiMU (OK) koMneTeHIusIMu:

— CIIOCOOHOCTBIO HCIIONIB30BAaTh OCHOBBI (MIIOCOMCKUX 3HAHUHN Ui (OPMHPOBAHUS
MupoBo33penueckoi mosummu (OK-1);

- CITOCOOHOCTBIO HCIOJIB30BAaTh OCHOBBI TMPABOBBIX 3HAHWN B Pa3IMYHBIX
chepax nestenpHocTr (OK-4).

3namo:

— OCHOBHOE COJIepKaHME IIaBHBIX (PHIOCO(CKUX IIKOJ U HANpaBIEeHUH, MpecTaBUTEeH
ATHUX IIKOJI, CBSI3b U pa3inuue ux GuiocodCKux uaeu;

— CBSI3b UCTOPHUKO-GWIOCOPCKUX KOHUEMIMH € COBPEMEHHBIMU IpobieMaMu
WHIUBUTYaJIbHOW U OOIIIECTBEHHON KU3HH.

Ymemu:

— MOHMMATh W AHAIM3UPOBATh MHUPOBO33PEHUYECKHE, COIMAIbHbIE M WHIWBUIYyabHBIC
po0JIeMbl COBPEMEHHOM JKU3HU;

— TPaMOTHO BECTH IHCKYCCHIO, apryMEHTHPOBAHO OTCTaMBATh CBOIO MO3UIHIO TIO
3HaYMMBbIM (punocodckuM mpodiaemMaM COBPEMEHHOM KHM3HM, ONUpAsCh Ha HapaOOTaHHBIN B
ucTopuu Quiocodpun MaTepua;

— MIPUMEHATH MOTy4YeHHbIE PHIOCOPCKUE 3HAHUS K PELICHUIO TPOoecCHOHANbHbIX 3ajay.

Braoemy:

— TpeAcTaBIEeHUSAMH O (uiocoduu Kak Hayke M CUCTEME LIEHHOCTEW, ee MecTe B
CHCTEME TyMaHUTApHOTO 3HAHMSI, @ TAK)KE OCHOBAMHU (HIIOCOPCKOTO MBIIILICHUS;

— KaTeropuaabHBIM anmapaToM U3y4yaeMou JUCIUILTUHBL,

— ¢unmocopcKkUMH METOIaMU aHATM3a PA3TUYHBIX TPOOIIEM;

— HaBbIKaMU (puocodckoit KyIbTypsl U BBIPAOOTKH CUCTEMHOTIO, IIEIOCTHOTO B3IJIsAIa
Ha JICHCTBUTEIBHOCTh M MECTO XHMHUH B IIEJIOCTHOM KapTHHE MUpA.

3. Kparkoe comepxxanue Q11 CUUIIITHHbBI

Brenenue. duocodusi, ee mporuCXoxkIeHNUE U POIb B 00IIIECTBE.

Pa3nea 1. OcHoBHBIC (uI0CO(CKHE KOJIBI.

AnTtnyHas ¢unocodus (nmocokpatuku, coductsl, Cokpar, Jemokput, Ilnaron,
ApucroTenb, TUHUCTHYECKU-pUMCKas ¢unocodus). OcCHOBHBIE MPOOIEMbl CpPEAHEBEKOBOM
¢unocopun u snoxu Bospoxnenus. ®Punocopus Hosoro Bpemenu (XVII — XVIII BB.)



Nneonorus [Ipocsemienus. Hemenkas kimaccuueckas ¢unocodus. Pycckas ¢umocodpus XIX —
XX BB. OcHOBBl MapkcucTckoi Quimocopunu. OCHOBHBIC HANpaBICHUS COBPEMEHHOMN
bunocodum.

Paznen 2. ®unocodckue KOHUENUUH ObITHA U TO3HAHUSA.

[Ipo6nema ObiTus B uctopuu ¢unocoduu. I[loHATHUS MaTepUATBHOTO U UACATBHOTO.
OcHoBHBIE (unocockre HampaBICHUS: MaTepHaTu3M W uaeanu3Mm. [IpuHIMO TI100aIBHOTO
SBOJIIOIIMOHU3MA B COBPEMEHHOM HayuHOI KapTHHE MUpA.

Konnenmumn npocTpancTBa U BpeMEHH B UCTOPUU HHIIOCODUHN U HAYKH.

[Ipoucxoxaenue cozHanus. Posb Tpyna B mpoucxoxaeHuu co3nanus. Maeanucruueckue
U MaTepualuCTHYecKue KoHuenuuu co3Hanus. Cosnanme u  Mo3r. Co3HaTenpHOE H
OeccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHE.

Konnenmun rHoceosoru B HUCTOpUH  Quiocopuu: CEHCyalu3M, palHoHAIU3M,
CKEIITUIU3M, arHOCTUIM3M, KOHIICTIIIHS BPOK/ICHHBIX UACH, apruopu3M. J{nanekTuka mo3HaHus:
YyBCTBEHHOE U paruoHanbHoe. OCHOBHBIE TEOPUU UCTHUHBI.

Pa3nen 3. [Ipo6emsbl yesioBeka B pusiocodun.

Yenosek kak npeamer ¢unocodekoro ananuza B uctopun puiocoduu. Iponcxoxaenue
YeNoBeKa: MPUPOJHBIE W COIMAlIbHBIE YCIOBHUS AaHTPOIOCOLIMOTeHe3a. buomornyeckoe u
COLMAIBHOE B 4YeJoBeKe. IHIMBUA, MHINBUIYAIbHOCTD, INYHOCTb.

CMbICH KM3HU W TIpelHa3HaueHue uenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. JBuxkeHue
HEHACWIHSA, €ro pojb B COBpeMeHHOW >km3HM. llemu u wnenHoctn. CBoOoma BoiM U
OTBETCTBEHHOCTH IMYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETHUECKHE IEHHOCTH.

Pa3nea 4. ®usocopus ncropum u odmecTea

YenoBek B CHCTEME COLMAJbHBIX CBs3eil. JluyHOCT, W Macchl, cBoOoma H
HeoOxoaumMocTe. Dumiocopust ucTopuu: (GOpPMAMOHHAS W LWBWIM3ALMOHHAS KOHIETIIIUN
UCTOpUYecKoro pasputusa. [IporpeccucTckue W HUKIUYECKHE MOJeNu pa3Butus. [nmobaibHbIE
npo6IeMbl coBpeMeHHOCTH. KOHIIenus ycToiunBOro pa3BuTHs U CIICHapUH OYAyILEro.

OObmectB0 U ero crpykrypa. ComuanbHas, MONUTUYECKAss U AyXOBHas cQepbl
obmiectBa. Konnenmuu rocygapcrsa B uctopuu puimocockoit Mpicin. ['pakaanckoe o0IIecTBo
U TIPaBOBOE FOCYAApPCTBO.

Paznen 5. ®unocodekue npodieMbl XUMUM U XUMUYECKOH TEXHOJIOTHH

Hayunoe u BHeHay4yHoe 3HaHue. CTpyKTypa Hay4yHOTO 3HAHHs, €r0 METOJbl U (OPMBI.
HayuHple peBOIIONMHM M CMEHa THIIOB palMoOHAIBHOCTH. Hayka B COBpeMEHHOM MHpe. DTHKa
HAyK{ ¥ OTBETCTBEHHOCTh Y4EHOTO.

[Ipobnema cooTHOmIEHUS] HAayku M TeXHUKU. CoIMambHBIE IOCIEACTBUS HAaydHO-
TEXHUYECKOIro Iporpecca. OTHYECKHME U OSKOJIOTMYECKHE MMIIEPATUBBl DPAa3BUTHS HAYKH U
TEXHUKH.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas mpo0sieMa XUMHU KaK HAyKU U
npousBojcTBa. llenn w  3amaum  xumudeckod  TexHojoruu. Croenuduka  XUMHKO-
TEXHOJIOTUYECKOT0 3HaHUsA: (yHAAMEHTAILHOE U MPUKIAJHOE, SMIMPUIECKOE U TEOPETHUECKOE

4. O0beM y4eOHOI 11 CIUNITHHBI

o B 3au. B akaz.
Bunsl yaeOHOM paboThI e qacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 5 180
KonrakTHas pa6ora (KP): 1,33 48
Jlexrn (JIek) 0,89 32
[Ipaktuueckue 3ansatus (113) 0,44 16
CamocrositeabHas padora (CP): 2,67 96
CaMocCTOATEIbHOE N3YUYEHUE PA3AEIO0B TUCIUIUIMHbI 2,67 96
Buj KOHTPOJIsi: IK3aMeH 1,0 36
KonTakTHas paboTa — MpOMEXyTOUHas aTTeCTALUs 1 0,4
ITonroTroBka K 3K3aMEHY 35,6
Buja uTOroBOro KOHTpoOJIst JK3aMeH




N B 3au. B actp.
Buner yae6HoI paboThI e qacax
O01as TPY10€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 5 135
KonTaktHas padora (KP): 1,33 36
Jlexrmn (JIek) 0,89 24
[TpakTnueckue 3anstust (113) 0,44 12
CamocrositesibHas padora (CP): 2,67 72
CaMOCTOSITEeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 2,67 12
Buja koHTpOJISi: IK3aMeH 1,0 27
KonTakTHasi pa6oTa — NPOMeKyTOYHAS aTTecTaAlus 1 0,3
IloaroroBkKa K 3K3aMeHy 26,7
Bua uTOoroBoro KOHTpoJIsi DK3aMeH
AHHOTaNus padoyeil MpPorpaMMbl TUCHHIIJIHHBI
«HActopus»
1. Heasr mucuumamHbl — QopMupoBaHue Yy OOyYarOMIMXCS — IEIOCTHOTO

MNpeaACTaBJICHUA 00 HCTOPUYCCKOM IIPOIIIOM POCCPIPI, €€ MCCTC BO BCCMUPHO-UCTOPHICCKOM
Impouecce.

2. B pe3yabTrare u3ydeHusi JAMCHMILIMHBI O0y4amommiics 1O Nporpamme
0akajiaBpUaTa J10JIKeH:

Obnaoams cnepyromumMu o0mekyasTypabME (OK) KOMIeTeHIUAMU:

— CIIOCOOHOCTBIO aHAJIM3UPOBATh OCHOBHBIE 3TAIlbl U 3aKOHOMEPHOCTH HCTOPHUYECKOTO
pa3BuTHs 00IIecTBa i POpMUpOBaHUs rpaxaanckoi nosuimn (OK-2).

3namo:

— OCHOBHBIE ATallbl U KJII0UEBbIE COOBITUS HCcTOpUU Poccuu u mupa;

— OCOOEHHOCTHM Ppa3BUTUSl POCCHUHCKOTO TOCYAApCTBa, BBIJAIOIIUXCS —JesTenen
OTEUYECTBEHHOMN U BCEOOIIEeH HCTOPUN.

Ymemu:

— COOTHOCHUTH OOIME HCTOPUYECKUE TMPOLECCHl U OTIENIbHbIE (DAKTHI; BBISABISTH
CYILIECTBEHHBIE YEPTbl MCTOPHUYECKUX IPOLIECCOB, SBIEHUH M COOBITUH; aHATU3UPOBAThH
COLIMAJIbHO-3HAYUMBIE MTPOOIIEMBI;

— (opMynupoBaTh M apryMEHTHPOBAHO OTCTaWBaTh COOCTBEHHYIO MO3ULMIO IO
Pa3IUYHBIM NpobIeMaM UCTOPUH.

Braoemy:

— MPECTABICHUSIMU 00 UCTOPUH KaK HayKe, €€ MECTE B CUCTEME T'YMaHUTAPHOTO 3HAHMUS;

— Mpe/ICTaBIEHUSIMH 00 OCHOBHBIX 3TalNax B UCTOPUU YEJIOBEUYECTBA U UX XPOHOJIOTHH;

— KaTeropuaJbHO-MOHATUIHBIM alapaToM W3y4aeMoM AUCLHUIIINHBL

— HaBBIKAMM aHAJIN3a UICTOPUUECKUX UCTOYHHUKOB.

3. Kparkoe conep:kanue JUCHUIITHHBI

Paznen 1. Ucropusi kak Hayka. OCOOEHHOCTH CTaHOBJIEHMS TOCYIapCTBEHHOCTH B
Poccun.

1.1. Hctopuss B cuctemMe COLMAIbHO-TYMaHUTApHBIX HayK. OCHOBBI METOJOJIOTUU
ucropuueckor Hayku. Hauano rocynapcrsennoctu. Knesckas Pyce.

Mecto ucropun B cucreme Hayk. Ilpeamer mncropmyeckoir Hayku. Ponb Teopunm B
no3HaHuu mnpouuioro. CymHOCTb, (GOpMbI, GYHKIIUH HUCTOPHUYECKOro 3HaHUS. VCTOYHUKHU 1O
OTEYECTBEHHOM HCTOpUHM, HX Kiaccuukamus. Hcropus Poccum — HeoThemiemas dYacTb
BCEMUPHON UCTOPHH; 00111ee 1 0COOEHHOE B HCTOPUYECKOM Pa3BUTHUU.



CnaBsiHCKOE OOIIECTBO B DIOXY pacCceleHHsa. OTHOKYIbTYpHbIE M  COLIMAIBHO-
MOJIMTUYECKHE  IPOLECChl  CTAHOBIEHUS POCCHUHMCKOHW TOCYJapCTBEHHOCTH. (OCHOBHBIE
COLIMAJIbHO-9KOHOMMYECKHUE TMpoLecchl U crnennduka popMupoBanus GeoJanbHbIX OTHOIICHUN
Ha Pycu. OcoGeHHOCTH colManbHO-NOAUTHYECKOTO pa3BuTHs Kuesckoir Pycu. Ilpunstue
XpucTHaHCTBa. @OpMUpOBaHUE TPABOBOM CUCTEMBI.

1.2. Pycckue 3emmu B XII — nagane X VI BB. O6pa3oBanue Poccuiickoro rocyaapcrsa.

[Ipuunnbl 00ocoOsieHuss 3emenb U KHsKecTB. COLMANbHO-TIONUTHYECKAs CTPYKTypa
PYCCKMX 3€MeNb Mepuojia TIOJUTHYECKOH pazapobiieHHOCTH. DOpMHUpOBAaHUE Ppa3IMYHBIX
COLIMOKYJIBTYPHBIX MOJIENIEH pa3BUTHSI IPEBHEPYCCKOTO 00IIECTBA U TOCYAapCTBa.

Momnrono-tarapckoe HamiecTBue Ha Pych. Dkcnancus B 3anannyio u CeBepo-3anagHyro
Pyce. Benukoe kusxectBo JIutoBckoe um Pycckoe rocyaapcrBo. ConuanbHO-TIOJUTUYECKHE
U3MEHEHHS B PYCCKUX 3€MJISIX B IEPHOJ MOHTOJIO-TaTapcKoro rocmojactBa. Crneunnduka
dbopmupoBanus equHoro Poccuiickoro rocyaapcta. Pazsurue deonanbHOro 3eMiieBiIaieHusI.
ConepuuuectBo kHskecTB CeBepo-Boctounoit Pycu. Ilpuunubl BO3BbILIEHHS MOCKOBCKOTO
KHsDKecTBa. [lepBeie MockoBckue KHA3bs. Jmutpuii Jlonckoit. KynmukoBckas OutBa, €€
UCTOpUYECKOE 3HaueHue. Posb iepkBU B 00beAMHNUTEIBLHOM IIponiecce. Cepruil Pajonexxckuid.

OcoOenHoct monuTHYECKOro ycrponctBa Poccuiickoro rocynmapcrBa. HWan III
Bo3HukHOBEHHE COCIIOBHOW CUCTEMBbI Opranu3zanuu odmectBa. MectHuuectBo. [Ipeamnoceuiku
CKJIaJIbIBaHUsI CaMOJEpPKaBHBIX 4epT rocyiapcrBeHHO Biactu. Bacummit III. Mctopuueckoe
3HaueHUe 00pa3oBaHus eqUHOr0 Poccuiickoro rocymapcraa.

1.3. Poccus B cepenune XVI — XVII BB.

NBan ['po3HBI: NMOHUCK AJIBTEPHATUBHBIX IIyTEH COLMAIBHO-TIOJUTUYECKOIO Pa3BUTHUSA
Pycu. CxknaapiBaHue COCIIOBHO-TIPEACTABUTEIHLHON MOHAPXUU U €€ 0OCOOEHHOCTHU 10 CPAaBHEHHIO
co crpanamu 3anagnoit EBponsl. 3emckuii Cobop. M30pannas Paga. Pegopmer 50-x romos XVI
Beka U ux 3HaueHue. Cynebnuk 1550r. Crormaseiit Cobop 1551r. Ilpucoenunenue xk Poccuun
[ToBomxss, [lpuypanes u 3anagnoit Cubupu. JIMBoHCKash BOMHA: 1IN W NMPUYUHBI HEyAad.
OnpuyHuHA: IPUYMHBI, CYIIHOCTb, NOCNEACTBUs. Xo3siicTBeHHOoe pa3opeHue 70-80rr. XVI B.
Orambl  3aKpemomIeHUs  KpecThsHCTBA.  DopmupoBaHMe  OPHUIMAIBHOW  HMICOIOTHU
caMo/iepKaBHsl.

«CMyTHOE BpeMs»: Ocla0JieHHe TOCYJapCTBEHHBIX Hayall, TMOMbBITKA BO3POXKICHUS
TPAJUIMOHHBIX («IOMOHIOJIBCKUX») HOPM OTHOIIEHUM MEXAy BIACTBIO U OOIIECTBOM.
IIpaBnenue bopuca ['onyHosa. Jhxeamurpuii I. bospckuii naps Bacwmii Hlyiicknii. Bocctanue
N. bonoruukosa. Jihxenmurpuit II. denomen camo3BancTBa. [lonbCcko-1IBEACKAs UHTEPBEHLIMS.
Cemubospuiuna, okkymnanuss MockBbl. Posib HApOAHOTO OMOTYEHHsI B OCBOOOXKIEHUN MOCKBBI 1
u3rHanuu uyxesemueB. K. Munun u JI. Iloxapckuii. 3emckuii cob6op 1613r. Bouapenue
nuHacTHM POMaHOBEBIX.

Tepputopuss u Hacenenue ctpansl B XVII B. Bnusaue nocneactBuit «CMyTHOro
BpEMEHM» Ha SKOHOMMUecKoe pa3zButue Poccun. Pazputue ¢popm ¢peoanbHOro 3eMieBiIaeHUs
u xozaictBa. CobopHoe YioxxkeHnue 1649r.: ropuaudeckoe opopmiIeHHE KPEOCTHOTO IpaBa U
COCIIOBHBIX (yHKIMH. PocT 001ecTBEeHHOTO pa3zenieHus Tpyda U ero cnenuanusanus. [lepsoie
MaHypakTypsl U HX xapakrep. Hawamo ¢opmupoBaHHsS BCEPOCCHICKOrO pbIHKA. SpMapKu.
Pa3ButHe BHyTpeHHEN 1 BHEIIHEH TOPrOBIM. Y KpeIleHne KynedectBa. HOBOTOproBslii ycTas.
IlenTpanu3anus BiacTH, Hayalo mepexoia K abcomoTtusmy. llpekparieHue AesTenbHOCTH
3emckux cobopoB. M3menenne pomu bosipckoit Jymel. LlepkoBs u rocymapctBo. LlepkoBHBIN
packon. «byHramHbli Bek». I[IpUuuMHBI MaccOBBIX HapoIHBIX BbIcTyIuleHMM B XVII B.
I'oponckue O6ynThl. Boccranue mon mpeaBoautensctBoM C. Pa3uHa: mpuymHBI, 0COOCHHOCTH,
3HAYEHUE U NMocieAcTBUA. Pocculickas MbICIb U KyJbTypa B ipeaasepun HoBoro Bpemenu.

Paszpnen 2. Poccniickas nmmnepus B XVIII- nauane XX B.

2.1. Poccuiickoe rocynapcrso B X VIII Bexe — Beke MOJEpHU3ALMY U TPOCBELICHUS

XVIII Bek B eBpoIeckoi 1 MupoBo ucropun. Poccnst m EBporna: HOBbIe B3aUMOCBA3U U
pasnuuust. Iletp I: 6oprba 3a npeobpazoBanue TpaguIoHHOrO 06mecTBa B Poccun. OcHOBHBIE
HAIpaBJIEHUSI «EBPOINEU3AlN» CTPaHbl. OBOJIOLUS COLMAIBHOW CTPYKTYphl 0OIIECTBa.



Bremnsis mommtuka [lerpa I, e€ cBs3b ¢ mpeoOpa3zoBanusiMu BHyTpH cTpaHbl. Pedopmsl [letpa |
KaK IepBas IOMbITKAa MOACPHHU3AIMU CTpaHbl, €€ 0cOOeHHOCTH. Pa3BUTHE NPOMBIIIIICHHOCTH.
VYcuieHne posin rocyfapcTsa B HapalllMBAHWU IPOM3BOAMTEIBHBIX CHJ cTpaHbl. KoHuennus
MepkaHTHIIM3Ma U e€ peamm3anuss B Poccun. Co3manuwe perynspHoi apmuu u  (rora.
AnvunuctpatuBHas pedopma. IlepxkoBHas pedopma. Tabenp o panrax. boppba ¢
KOHcepBaTuBHOI onmno3unueii. Odopmienne adbcomoTH3Ma, OCHOBHBIE YEPTHl U UCTOPUUYECKOE
3HaueHue. [IpoBosrnamenue Poccun mmiepuen. YnpodeHHe MEXAYHapOOHOIO aBTOPHUTETa
CTpaHBbI.

JIBOpLIOBBIE NIEPEBOPOTHI, MX IPUYUHBI, COLHUAIBHO-NIOJIUTHYECKAs CYLUIHOCTb H
nocinencrteus.  ®apopurusm.  Pacmmpenue — npuBwiIerui  ABOpsAHCTBA.  JlanpHeninas
OropoKpaTH3alusl rocarrapaTta. BHEIIHsS MonuTHKa BO BTOpod uderBepTd — cepenuune XVIII
BEKA.

Exkatepuna II: uCTOKM M CYITHOCTH Jyajau3mMa BHYTpEeHHEH MOJUTUKHU. «IIpocBeleHHbI
abcomotuzmy». Cekynspu3aiusi LEPKOBHBIX 3eMellb. YJIoKeHHass komuccus. KpecTbsiHCKUM
Bomnpoc. HaponHoe Boccranue nox npeasoaurensctBoM E. IlyraueBa (mpennocbuiku, xapakrep,
0COOEHHOCTH, MECTO B HCTOPHH). YKpEIJICHHE TOCyIapCTBEHHOro ammapara. ['ydepHckas
pepopma. CocnoBHass mnonutuka Exatepunst Il HoBelif  ropuanueckuil  cratyc
nBopsHcTBaBHemHsas nosmtuka Poccum Bo Bropoin mnosnosuHe XVIII Beka. [lanpHeliee
pacimpenue rpasul Poccuiickoli UMIIEpUN.

MapcTBoBanue [laBna I. [lombiTka OrpaHuyYeHUs TBOPSHCKOW BJIACTH CaMOJEP:KaBHBIMHU
CpEICTBaMU. Y IKECTOUCHHUE MOIUTHYECKOTO pexXUMa.

Pycckas kynbTypa XVIII Beka: OT NETpOBCKUX HHUIUATUB K «BEKY IIPOCBELICHUS».

2.2. Poccus B XIX croneruu.

[Ipombinennsiit nepeBopor B EBpone um Poccum: obmiee u ocodbennoe. Baxueiimune
ycioBus nepexosaa Poccun Kk MHyCTpUanbHOMY OOILECTBY — pEIIeHHE KPECThSIHCKOI'O BOIpOCa
Y OTPAaHUYEHUE CaMO/IEpPIKaBHSI.

KpecTtpsincknii Bompoc: 3Tamnbl pemieHus. [lepBple mOACTynbl K OTMEHE KPENOCTHOIO
npasa B Hadase XIX B. Yka3 1803r. 0 «cBOOOAHBIX Xyebonammaxy, yka3 1842r. 06 «o0s3aHHBIX
kpectbsHax». Pepopma I1. JI. Kucenesa. Pemenue kpecTbssHCKOro BOpoca B IEpUO/ MPaBIECHUS
Anexcanapa II. [lpeanoceuiku 1 NpuYMHBI OTMEHBI KpenocTHOTo npasa B Poccun. «Manudgect»
19 ¢espans 1861r. n «llomoxeHus»: UX coaepkaHue, 3HAUYCHHE, BO3JCWCTBUE Ha pa3BUTHE
nopedopmenHoii Poccuu.

[TombiTkM  pedopMUpOBaHMS CHUCTEMBI TOCYAAPCTBEHHOro yrpaBieHHus. IIpoekTsl
mnbepanbHbix pepopm M. M. Cnepanckoro m H. H. HoBocunbnesa npu Anekcaniape .
N3meHenne nonmuruyeckoro Kypea B Haane 20-x rr. XIX B. Buyrpennss nonmuruka Hukomnas I
Vkperienue camojepkaBHON BiacTd. JlanbHelmas 1eHTpanu3auus, OrOpOKpaTH3aLus
rocy1apCTBEHHOTO cTposi Poccun. Y cuieHne penpeccuBHbIX Mep.

Pedopmer 60-70-x TT. B 00JIACTH MECTHOTO YIPABJICHUS, Cyda, apMHUH, TI€UaTH U JIp.
Hcropuyeckoe 3HaueHue npeodpazosanuit 60-70-x rr. «Kontppedopmbi» Anexkcanapa 1.

OobmectBenHoe aBmwxeHne B Poccum XIX Beka. dopmupoBaHHe TpeX TEUEHUM:
KOHCEpPBaTUBHO-OXPAHUTEJIBHOI0,  JIMOepaJibHOrO M pagukanbHoro.  KoHcepBaTuBHO-
oxpanutenbHoe Hampasinenue. H. M. Kapamzun. C. II. IllewsipeB. M. II. Ilorogun. M. H.
Karkos. K. II. Tlo6enonocues. JI. M. Mnoaiickuii. C. C. YBapo. Teopusi «oduiuanbHON
HapOIAHOCTH.

JIubepanbHoe HampaBnenue. Hnelinoe Hacnenue II. SI. YaamaeBa. 3amagHuku u
cnassiHoduiel. K. JI. Kagenmun. b. Y. Unuepun. A. U. Komenes. K. C. AkcakoB. CtaHOoBIeHNE
UJIC0JIOTUH pyccKkoro nubepanuzma. JlnbepanbHast 6ropokpatust u e€ posb B pegopmax 60-70-x
rr. XIX B. 3emckoe asmxenne. OCOOEHHOCTH POCCUMCKOTO JIMOepann3Mma.

PagukaneHoe Hampaenenue. Havano ocBoOoauTenbHOro JBUKEHUS. JleKkaOpHCTHI.
dopmupoBaHue HICOJOTUHU Aekadbpuizma. DBomtouus IBuxkeHus: «Coro3 cmaceHus», «Coro3
6naronenctBusi», CeBepHoe u HOxHoe o0mecTBo. OCHOBHbBIE HPOTPaAMMHBIE JIOKYMEHTHI.
Boccranuss B IlerepOypre u Ha tore. IlpuuuHBl MOpakeHUS U 3HAYEHHE BBICTYIJICHUS



nexkabpuctoB. [TonmbITku TPOaOIDKUATE Tpaauiuio nekadpuctoB. Kpyxku 20-30-x romos XIX B.
ITpennocbuiky 1 UCTOUYHUKH conmanu3ma B Poccun. «Pycckuii conmanusm» A. W. I'epuena u H.
I'. Yepnsimenckoro. IlerpameBubl. C. I'. HewaeB u «HewaeBmuHay. HapognuuectBo. M. A.
bakynun. II. JI. JlaBpoB. II. H. TkaueB. IlosnTHueckue AOKTPUHBI U PEBOIIOLMOHHAS
JeATEeILHOCTh HAapOJHWYECKUX opraHuzamuii B 70-x — Havdaine 80-x rr. XIX B. JIuGepanbHbie
Hapogauku 80-90-x romoB. CranoBneHue paboyero aprkeHus. OdopMieHHE MapKCUCTCKOTO
teuenus. I'. B. [Inexanos. B. U. Yinbsaos (JIlenun).

Buemnss nomutuka Poccum B XIX B. Ilpuumnbsl OtedecTBeHHOM BoHHBI 1812r.
3navenue nobdenpl Poccuu B BoiiHe nmpoTuB Hamosneona u ocBoOoauTEILHOTO 1T0X0/1a B EBpory.
Poccuiickoe camonepxkaBue u «CsimeHHbIN Coro3y». BocTouHnslil Bonpoc u ero peuienue B XIX
Beke. Poccust u Hapoasl CeBepHoro Kaskaza. KpbiMckasi BoiiHa, €€ MPUYMHBI U TOCJIEICTBUA.
[Tonutuka Poccun Ha [lanbHeM Bocrtoke. [lponaka Ansacku. IIpucoenunenne Cpenneld Aszuu k
Poccun.

Pycckas kynbrypa B XIX B. OO11e 10CTUXKEHUS U IPOTUBOPEYNS.

2.3. Poccus B Hauane XX Beka (1900 — 19171r.)

Teppuropus u Hacenenue Poccuu B Hauane XX Beka. CoruanbHas CTPYKTypa.

Oco0eHHOCTH COIMANbHO-9KOHOMHYECKOro pa3Butusi Poccun B Hauane XX Beka.
OObexTuBHAs  MOTPEOHOCTh  MHIYCTpHAIbHOH  MoaepHM3auumu  Poccum.  Ycunenwue
rocyapcTBEHHOro perynupoBaHus 3xoHoMuku. Pedopmbr C. HO. Butre. Pycckas nepeBHst B
Hayasie XX BeKa.

CootHomenue nonutuueckux cui B Poccun B Hawanme XX Beka. Hapactanue xpusuca
camozepxkaBusi. IlepBas poccuiickas pPEBOJIOIMSA: MPUYMHBI, XapakTep, OCOOEHHOCTH,
IBUOKYIIUME CHWIIBI, OJTambl, 3HadyeHue. Manudecr 17 oxtabps 1905 r. O6pazoBanue
NOJIMTUYECKUX NapTUM, UX TEeHEe3UcC, KilacCU(UKaus, MporpaMma, TakTuka. ['ocynapcTBeHHas
ayma Hayasa XX BEKa — MEpBbIA OIBIT POCCUMCKOTO MapiamMeHTapu3Ma. TpeTbeutOHbCKas
nonutuaeckast cucrema (1907-1914): Bnacte u obmectBo. CTONBIMUHCKAS arpapHas pedopma:
SKOHOMHUYECKAsI, COUMAIbHAS U MOJIUTUYECKAS] CYIIHOCTh, UTOTH, TIOCIIEICTBHUS.

IlepBasgs mmpoBasg BOWHA M ydacThe B Hell Poccuu. BnusHue BOMHBI Ha COLMAJIBHO-
SKOHOMHUYECKOE M mojuTuyeckoe paszputhe Poccuu. Kpusuc Bimactu B rojpl BOMHBI M €ro
ucTtoku. BiusiHue BOiHBI Ha mpuOIMKeHUE oOIeHalMOHAIBLHOTO Kpu3uca. Poccust HakaHyHe
PEBOJIIOLINH.

[To6ena deBpanbckoil PEeBOJIONMK M KOPEHHBICE W3MEHEHUS B TOJUTUYECKOW KU3HHU
cTpanbl. BpemenHoe mnpasutensctBo u lIlerporpaackuit Coser. llomuTnueckue naptum B
YCIOBUSIX JBOEBIACTUS. AJbTepHaTuBbl pa3zButus Poccum mnocine Pespans. CouuanabHO-
HDKOHOMHYECKAs MOJUTHKA HOBOM BiacTH. Kpusucel Bnactu. KOpHUIIOBCKOE BBICTYIUIEHUE U €T0
pasrpom.

Pasnen 3. Ot coBeTckoro rocyaapcTsa kK cCoBpeMeHHo# Poccun.

3.1. ®opMupoBaHHE U CYHITHOCTh coBeTcKoro cTpos (1917-1991rr.).

BonbmeBucrckas crparerus: npuunHel nodensl. Iloaroroka u nmobena OKTAOpPHCKOTO
BoopykeHHoro Bocctanusi B [lerporpane. II Bcepoccuiickuii cve3n COBETOB U €ro pelieHusl.
OKOHOMHUYECKass W  colManbHas MOJUTHKA OonblieBUKOB. Hauamo  ¢opmupoBanus
OJIHOIIAPTUHHON MoJaUTHUYECKO cuctembl. Pocnyck YupeaurensHoro coOpanus. KoHcTuTymus
1918r. bpectckuii Mup.

I'paxnanckasi BoilHa: MPUYMHBI, 3Tallbl, PACCTAHOBKA CHUJI, PE3YJIbTaThl U MOCIEACTBHUS.
WuTepBeHIMsA: NpUYUHBI, (GOpMbI, MacmTad. Mjieonorus, MOJWTHKA, MPAKTUKA «BOESHHOTO
KOMMYHH3Ma.

[lonoxxeHne cTpaHbl MOCIE OKOHYaHMS  TpaxJaHCKoW  BoWHbBL.  ComuanbHO-
HKOHOMUYECKUHN U TOJUTHUECKUN KpU3HCHI B cTpaHe Ha pyoexe 1920-1921rr. Ilepexoxn xk HOBOM
HKOHOMHYECKON monuTHuke. CyIIHOCTh, IeNU, pean3anus, IPOTUBOpEUHs, Cyap0a U 3HaUeHUE
HOIla. YTBepkaennue oqHOAPTUHHON MOTUTHIECKON CUCTEMBI.

HanmonaneHo-rocygapcTBeHHOE CTpOUTENsCTBO B 20-¢ rT. Jluckyccun 06 o6pazoBaHUU
CCCP. I cvezn CoeroB CCCP, ero pemenust u mecto B ucropun. Koncturymuss CCCP 1924r.



[Tomutraeckas 6oprba B maptuu u rocynapctse. [locmennue padoter B. U. Jlennna o
BHyTpeHHell u BHemHed noiutuke Coserckoro rocynapcrsa. Bosseimenune M. B. CranuHa.
boprba c omnmo3umuedt mo Bompocam pa3BuTHsS cTpaHbl. CBeprehiBanme HOIIa, kypc Ha
CTPOUTENIBCTBO COLMAIN3MA B OJJHOW CTpaHe.

CCCP B romer mepBbIx maTmwieTok (koHer 20-x rr. — 30-¢ rr.). dDopcupoBaHHOE
counanuctuueckoe crpourensctBo B CCCP. Muaycrpuanuszanus: NpearoChbUIKH, WCTOYHUKU
HAaKOIUICHUs, METOJ, TEMIIbI, pe3yapTaThl. [[oTUTHKA CILUTOMIHON KOJUIEKTUBHU3ALUU CEIbCKOIO
X03sicTBA, €€ MPHUYMHBI, YKOHOMHYECKHE M COLMalbHble mociencTBus. Llena «Oonbmioro
CKauKay.

®opMupoBaHue pexuMa JuyHOM BiacTH CTalliHA M KOMaHJIHO-3JMUHUCTPATHUBHOMN
CHUCTEMBI YyIIpaBlIeHUs rocyaapctBoM. CpalrBaHue MapTUHHBIX U FOCYAApPCTBEHHBIX CTPYKTYP.
Homenknarypa. Pons u mectro CoBeToB, mpodcoro30B, CyeOHBIX OPTaHOB U MPOKYPATyphl B
CO3J1aBa€MOM TOTAJUTAPHOM MOJIUTHYECKOM cucreme. KaparenbHblie opranbl. MaccoBble
penpeccumu.

[Ipobmema wmaccoBoit moamepxkku coBeTrckoro pexuma B CCCP.  YHudukamms
OOIIECTBEHHOH JKU3HHU, «KYJIbTypHasi peBoitonus». boprda ¢ mHakomeiciareMm. ConpoTuBiIeHnE
CTaJIMHU3MY U IPUYUHBI €10 nopaxkeHns. OTHOLIEHUE TOCY1apCTBA K PEIUTHH.

Buemnsas momutnka CCCP B 20-30-e¢ rr. IlepBble maru COBETCKOH AMITTIOMATHH.
['enya3ckas koHbpepenuus. Mexnynaponnoe npusnanue CCCP. Ob6ocTpeHne NOIUTHUECKOMN
oOcTaHoBKM B EBporie HakaHyHe BTOpOl MHPOBOH BOWHBI. llepBbie BOCHHBIE KOH(IUKTHI
MIOHXEHCKOE COrjlallieHue M €ro BIUSHHUE Ha MEXKJIyHapoJHoe IMojoxeHue. Heypaun
neperoopoB Mexay CCCP, Axrnuei, ®@panuueil o mnpenoTBpaiieHUd BoOWHBI. COBETCKO-
FepMaHCKUM TAaKT O HEHaNaJeHWH: NIPUYMHBI, MocneacTBus. COBpEMEHHbBIE CHOPBl O
MeXyHapoaHoM Kpuzuce 1939 — 1941 rr.

CCCP Bo BTOpoi MupoBoi u Benmkoit OteuecTBeHHOW BoiiHe. Pemaromuii Bkiag
Coserckoro Coro3a B pasrpom dammsma. [Ipuannasl u nena nmodensl. Yuacrue CCCP B BoitHe
poTtuB Snonuu. toru u ypoku BTOpOi MUPOBOM BOWHBI.

N3meHeHne COOTHOLIEHUsS CWJI B MHUpPE IIOCIIE BTOPOM MHUPOBOM BOMHBL Hauano
«xonoanoit BoHHb. CCCP u CIIA. CCCP wu crpausl Boctounoit EBponbl. Coznanue
«COLMAIMCTUYECKOTO JIareps».

Tpynuaoctu nocneBoennoro passutuss CCCP; BoCCTaHOBIEHHE HApOJHOIO XO35MCTBA U
mukBugamus aroMHod wmonomonuu  CIHIA. VikecTroueHue TMOJUTHYECKOTO pEXKUMA U
UJE0JI0TrMYECKOro KOHTpouIst. HOBBIN BUTOK MacCOBBIX PENIPECCUH.

IlepBoe mocnectanuHckoe pecstuieTue. Pedopmaropckue NOUCKM B COBETCKOM
pykoBojcTBe. IlOmMbITKM OOHOBJIEHUS «TOCYJApPCTBEHHOIO COLHMAIN3Ma». JKOHOMUYECKHE
pedopmel, moneiTku niepeBoa SKoHOMUKH CCCP Ha MHTEHCUBHBIN MyTh Pa3BUTHUS B YCIOBUAX
HTP. XX cwe3ng KIICC u ocyxnenue kynbra JuyHoctd CranuHa. Peabumuramus sxepTB
pernipeccuit u genoprauuii. HomenknatypHas «mmOepanuzarus». «OTTenenb» B JTyXOBHOU
cdepe. [IpnunHbl 3aMeANICHHUS TEMIIOB YKOHOMHUYECKOTO U COLMAJILHOTO Pa3BUTHA B Havaie 60-x
rojoB. XXII cee3n KIICC u koHIenus «mepexoia OT Colruain3dMa K KOMMYHU3MY».

BHemHsiss MOAMTHKA B TOJBl «OTTEMENW»: HAYalo Mepexola OT KOHPPOHTAMHU K
paspsake MexJIyHapojaHOH HampsbkeHHocTH. Kapubekuit  kpusuc (1962 r.): mnoGena
MOJIMTUYECKOTO PEATU3Ma.

CMeHa BiacTy U MOJUTHUECKOTO Kypca B 1964 r., s5xoHOMUYecKue peopmbl cepeHbl
60-x roJoB, MPUUMHBI X HE3aBEpLICHHOCTU. Biacts u obmectBo B 1964 — 1984 rr. Kpusuc
TOCIOJCTBYIOIIEN HMI€0NOTun. [IpUUMHBI MTOJIMTHKU OrPaHWYEHUN W 3alpeTOB B KYJIbTYPHOH
#xm3Hn CCCP. [luccupeHTckoe JBUXKEHME: MPEANOCBUIKHM, CYIIHOCTb, OCHOBHBIE JTallbl
pazBuTHs. Hapactanwe KpH3WCHBIX SBJICHHH B COBETCKOM obmiectBe B 70-¢ — cepenune 80-x
rOJIOB.

Buemmnstst monmutuka CCCP B kon1e 60-x Havgane 80-X IT.: OT pa3psakud K 00OCTPEHUIO
MEXIyHapoaHOM ob6ctaHoBKU. Pazpabotka IIporpammel Mupa u e€ peanuzamnusi. BBog coBeTckux
BOMCK B AQraHUCTaH U €ro MOCIEICTBHUS.



Kypc Ha pagukanbHOe 0OHOBJIEHHE COBETCKOTro oOmiecTBa. «llepectpoiika»: CyITHOCTD,
eI, 3aJa4d, OCHOBHBIE 3Tambl, pe3yibTarbl. HOBbIE CTPYKTYphl TOCYJapCTBEHHOW BIIACTH,
nepBble  che3apl  HapoaHbix genyratroB  CCCP, HoBble OOUIECTBEHHbIE JBIKEHUS U
MOJIMTUYECKHE TAPTHUH, TPE3UICHTCKast ¢opma npasicHus. «HoBoe MOIUTHYECKOE MBIIUICHUE)
u u3MeHenue reonojutudeckoro mnojoxkenus CCCP. I'KYUII u kpax conuamucTU4ecKOro
pedopmatopctBa B CCCP. Pacnan CCCP, npekpamenue cymecrsoBanusi KIICC. O6pa3zoBanue
CHT.

3.2. CraHoBleHHE HOBOH poccuiickoil rocymapctBeHHoctu (¢ 1991 - mo Hacrosmiee
BpeMs).

Buyrpennss nonmutuka Poccun. JIubepanbHast KOHIETIIUS POCCUICKUX pedopM: MEePexXo/T
K DPBIHKY, (hopMHpOBaHUE TIpa’kJaHCKOro ooOiiecTBa M IpaBoBoro rocyaapctsa. «llloxoBas
Tepanus» 3KoHOMUYecKnX pedopm B Hadane 90-x ronos. Konctutymonnsii kpusuc B Poccun
1993 r. u nemonTax cucteMsl Biaactu CoeToB. Konctutyuus Poccuiickoit @enepanuu 1993 r.
[Tonmutuyeckne mnapTuu W OOUIECCTBCHHBIC [BIDKEHUS Poccuu Ha COBPEMEHHOM JTarle.
MexxHannoHanbHble OTHOUIeHHs. YedeHckas BoiiHa. Hayka, KynbTypa, oOpa3oBaHue B
PBIHOYHBIX yclioBusiX. ConmanbpHas 1ieHa U IiepBbie pe3ynbTathl pedopm. [lonurnueckue naptuu
U O0IIeCTBEHHBIE IBIKEHUS Poccun Ha COBpEMEHHOM JTarie.

Poccus B Hauane XXI Beka. CoBpeMeHHbIE TPOOJIEMBI UeI0BeUeCTBa U poJib Poccuu B ux
pemienuu. PerunonaneHeie W TinoOanbHble HHTEpechl Poccun. ConupanbHO-2KOHOMUYECKOE
nonoxenne PO B nepuox 2001-2019 roga. MupoBoii prHAHCOBBIN ¥ S5KOHOMUYECKHIA KPU3HC U
Poccus. Buemnsiga nonutuka Poccuiickoit @enepanuu B 1991 — 2019 rr. [IpuHiunel BHEIIHEH
nonuTuku. Poccus u crpansl JanbHero 3apyoexbs. OtHomenus co crpanamu CHI'. Poccus B
CUCTEME MUPOBON YIKOHOMHUKH U MEXTYHAPOJIHBIX CBA3CH.

4. O0beM y4eOHOM JUCIHIJIMHBI

Buabl yueOHol padoThI Beero 1 cemectp
3E AKkaj. 4. 3E AKkagn. 4.

O0masi TPy10eMKOCTH AUCHUILTHHBI 4 144 4 144
i(:l};TTle;T:Haﬂ padoTa -ayIMTOpHbIE 13 48 13 48
Jlexiuu (JIek) 0,9 32 0,9 32
[Ipaktuueckue 3ansatus (I113) 0,4 16 0,4 16
CamocrositesbHas padora (CP) 1,7 60 1,7 60
KonTakTHas camocrositensHas paboTa - -
CaMOCTOSATENEHOE U3yUeHHE Pa3IeioB 1,7 60 1,7 60
JUCIUTLINHBI
Bua konrpoJs:
Dk3ameH 1 36 1 36
KonrakTHasi pa6oTa — npoMeKyToO4HasA 0.4 0.4
aTrrecTanmns 1 1
IMoaroroBka K 3K3aMeHy 35,6 35,6
Buja uroroBoro KoHTpoJIsi JK3aMeH IK3aMeH

Buabl yueOHoii padorsl 3E Bce;(;Tp. .. 313' ceMchTT[;. -
O0uas Tpy10eMKOCTh TUCHUILIUHBI 4 108 4 108
KonTakTHasi padoTa -ay1uTOpHbIE
3aHATHSA: P yHoP 13 36 13 36
Jlexumm (Jlek) 0,9 24 0,9 24
[TpakTuueckue 3anstus (I13) 0,4 12 0,4 12




CamocrositensHas padora (CP) 1,7 45 1,7 45
KoHTtakTHas camocTosTenbHas pabota - -
CamocTosTeIbHOE N3YUYCHHUE Pa3/IeiiOB 1,7 45 1,7 45
JUCIHAIIINHEI

Bua xonTposs:

DK3aMeH 1 27 1 27
KonTakTHasi padoTa — npoMe:KyTOYHAasI 0.3 0.3
aTrecTanus 1 1
IHoaroroBka K 3K3aMeHy 26,7 26,7
Bun urorosoro KOHTPOJIsI JK3aMeH JK3aMeH

AHHOTaN U padoyeil MPorpaMMebl AU CHUILIMHBI
«®Du3nyeckas KyJbTypa u CIIOPT»

1. Heap aucuMmauHbl — (QOPMHUPOBAHUE MHUPOBO33PEHUS U KYIbTYPbl JHYHOCTH,
rpaXaaHCKOU HO3UILHH, HPaBCTBEHHBIX Ka4yecTB, YyBCTBa OTBETCTBEHHOCTH,
CaMOCTOSITENIbHOCTH B MIPUHATUHU PELIEHUH, CIIOCOOHOCTH HUCIOJIb30BaTh pa3HO00pa3HbIe (hOPMbI
(du3nyecKoil KyabTyphl, CIOPTAa U TypHU3Ma JJIsl COXPAHEHUs U YKPEIJICHUS! CBOETO 370POBbs U
3JI0POBBSI CBOMX OJIM3KUX B MOBCEIHEBHOM JKU3HU U MPO(HECCHOHATEHOM e TEIbHOCTH.

2. B pesyabrare wu3yvyeHusi AMCUMIUIMHBI O0y4YaloumWiici MO Nporpamme
0akaJjiaBpUaTa J10JIKeH:

Obnaoams cnenytomumu 00mexkyabTypHbiMu (OK) komneTeHusamMu:

— CIIOCOOHOCTh K CaMOOpraHusaiuu u camooodpasosanmuto (OK-7);

— CIOCOOHOCTBIO HCIIOJIB30BATh METO/ABI M CPEACTBA (PU3MUECKON KyJIbTYpbl MAJis
obecrieueH s OTHOIIEHHO# colnanbHO# u mpodeccuonansHoi aesteapaocta (OK-8).

3nams:

- HAYYHO-TIPAKTUYECKHE OCHOBBI (PU3MUYECKOM KYIbTYPHI U 3J0POBOrO 0Opa3a
KU3HH;

- COLMAJIbHO-0MOIOrHYeCKHe OCHOBBI (PU3NYECKOH KYIbTYphI U CIIOPTA;

- BJIMSTHUE O3/JOPOBUTENBHBIX CHCTEM (U3UYECKOTO BOCHUTAHHUS Ha YKpEIUICHHE
310pOBbs, TPODUIAKTUKY MPOQecCHOHANTBHBIX 3a00JIeBaHUN U BPEIHBIX MPUBHIYEK;

- CHOCOOBI KOHTPOJIE M OLIGHKM (PU3MYECKOro pa3BUTHS U (PU3NYECKOU
MOATOTOBIEHHOCTH;

- IpaBwiia U CHOcoObl IUIAHMPOBAHMS WHAMBUAYAJIbHBIX 3aHATHH pa3iIUyHON
LIEJIEBOM HAIIPaBJIEHHOCTH;

—  HUCTOpHIO (U3MYECKON KyJIbTYypbl M CHOpPTa, UMETh IPEACTAaBICHHE O 3HAUYHMMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEM CTpaHbl, HO W MHPOBOTO YPOBHS;, BaKHEHIIHE
JIOCTHUKEHUS B 00JIACTHU CHOPTA;

— cnoprtuBHble Tpaguuuu MXTU-PXTY um. JI.1. Menneneesa, HOMHUTH O MOJABUTAX
CIIOPTCMEHOB B rojibl Bennkoit oreuecTBeHHOM BOMHBI 1941-1945 rT.

Ymems:

- CaMOCTOSITENIbHO 3aHUMAThCSI PU3NYECKON KYIbTYPOH U CIIOPTOM;

- OCYILECTBIISATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHu3Ma U CoONI0JaTh
IpaBHJia TUTUEHBI U TEXHUKU O€30MaCHOCTH;

- OCYIIECTBIISITh TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTHBHBIX (pOopMax 3aHSITHUIA
buznyecKoil KyabTypoOu.

Braoemw:

- CpEICTBAaMHU U METOJIaMU YKPEIJIEHUSI HHIUBUAYATbHOTO 3J10POBbsI, PU3UUECKOTO
CaMOCOBEPILEHCTBOBAHMS;

- JOJKHBIM ~ ypOBHEM  (M3MYECKON MOJArOTOBIEHHOCTH, HEOOXOJUMBIM  JUIs
Ka4eCTBEHHOT'O YCBOCHMS MPO(ECCHOHAIBHBIX YMEHUN U HaBBIKOB B IIpoliecce 00yueHHs B BY3€,



JUIsi o0OecIiedeHusl TIOJIHOLEGHHON COIMAJIbHOW W TPO(ECCHOHATLHON JAESITEIBHOCTA TOCIE
OKOHYaHUA y‘-ICGHOFO 3aBCACHUA.

3. Kpartkoe cogep:xaHue JTUCUMILIMHbBI

Paznen 1. Ilpenmer «®@usnueckas KyiabpTypa u cnopt». ctopust pusnueckoil KyabTypsl
U CIIOpTA.

1.1. lpenmet pusnueckas KyJIbTypa U CIOPT.

1.2. VicTopus u cniopr.

Paznen 2. OcHoBeI 310poBOTO 00pa3za xu3au (30XK)

2.1 BpaueOHbIi1 KOHTPOJIb U CAMOKOHTPOJIb Ha 3aHATUSAX (PU3NUECKON KYIbTYpOil U
CIIOPTOM
2.2 ['uruennyeckoe oOecrieueHNe 3aHATUIA 03/I0POBUTEILHON (PU3UUIECKOM
KYJIbTypOH
Paznen 3. buosnoruveckue oCHOBBI (PU3UYECKOM KYJIBTYPHI U CIIOPTA
3.1 Bbuonornveckre 0oCHOBBI (PU3HUECKON KYJIBTYPHI M CIIOPTA
3.2 O06pa3 )XKU3HU U ero OTPaKEeHUE B MPOGECCHOHATBHON IeITeTbHOCTH
Paznen 4. IlpodeccuonanbHo-npukiagHas Gpuzndeckas KyJlIbTypa U CIOPT
4.1 O6mas ¢pusznueckas U CIOPTUBHAS MOJATOTOBKA CTYIEHTOB B 00pa30oBaTeIbHOM
nporecce
4.2 duznyeckas KyapTypa U CIIOpT B MpodeccroHaNbHOM 1eTebHOCTH OakanaBpa
4. O0beM y4eOHOMH JUCHHIJIMHBI
Bcero 1 cemectp 4 cemecTp
Bunasr yue6HOM paboThI B3ay. | Bakaj. | B3ad. | Bakal. | B3ay. | B aKkaj.
el gacax el Jacax el gJacax
O0mast Tpy10eMKOCTb JUCHMILIHHBI 5 72 1 36 1 36
10 y4eO0HOMY ILIAHY
KonraktHas pa6ora (KP): 2,0 72 1,0 36 1,0 36
Jlexumn (Jlek) 0,2 8 0,1 4 0,1 4
ITpaktrueckue 3ansatus (113) 1,8 64 0,9 32 0,9 32
Buj koHTpoOJISA: 3a4eT/3aueT - - - 3auer - 3auer
Bceero 1 cemectp 4 cemectp
Bunpt yueOHoi pabOThI B 3a4. | BacTp. | B3a4. | Bacrp. | B3a4d. | B acIp.
el. | yacax ell. Jacax el Jacax
OO01mas TPy10eMKOCTh THCIUIIJIMHBI 2 54 1 27 1 97
10 y4e0HOMY ILIAHY
KonraktHas pa6ora (KP): 2,0 54 1,0 27 1,0 27
Jlexmm (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktuyeckue 3anstus (I13) 1,8 48 0,9 24 0,9 24
Buj koHTpoOJISA: 3a4eT/3aueT - - - 3auer - 3auer

AHHOTAUUA Y4e0HOM MPOrpaMMbl AU CHUNIMHBI
«MaremaTuka»

1. Heab aucuumiIMHbl — GopMupoBaHUe Y 00yJaromuXcs CUCTEMbl OCHOBHBIX MOHATHIH,
UCIONB3YEMBIX JUISI TOCTPOCHMSI BaXHEHIIMX MaTeMaTHYeCKMX Mofeled, u yMeHus
MCII0JIb30BaTh MaTEMATUUYECKNUE METOBI Il OIMCAHUS Pa3IMYHbIX ITPOLIECCOB.

2. B pesyabrare u3yYeHMsl AUCHMIUIMHBI O0OyYamlouiuiics 1O mporpamMmme
0akajaBpHUaTa J0JIKEH:

Obnadams cnenyronumu oodmenpodeccunonanbHbiMu (OITK) komneTeHusIMH

— CIIOCOOHOCTBIO u TOTOBHOCTBIO HCIOJIb30BATh OCHOBHBIE 3aKOHBI

€CTeCTBEHHOHAYYHBIX JUCIUILINH B podeccroHanbHol aesrenbroctu (OITK-1).
3namo:



— OCHOBBI JH(QepeHINaTHHOI0 U UHTEIPAIBHOTO UCYHCICHUA, AU(PepeHInanbHbIX
YpaBHEHU;

— MAaTeMaTU4EeCKUE TEOPUM U METO/IbI, JIEKALIUE B OCHOBE IIOCTPOEHUS MaTEMATUUECKUX
MOJCIEeH;

— OCHOBBI IPUMEHEHHS MaTEMaTUYECKUX MOJIEIIEH U METOJOB.

Ymems:

— BBIOMpPATh MAaTEMaTHUUECKUE METO/Ibl, IPUTOIHBIE ISl pEIIEHNUs KOHKPETHON 3a/1auH;

— MHCMONb30BaThb MAaT€MaTUYECKUE TOHATUSA, METOAbl W MOJAEIU JJIi ONMCAHUA
pa3IM4YHBIX IIPOLECCOB;

— BBIABIITb MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, JIKAIUE B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

— HCHOJB30BATh OCHOBHBIE METO/IbI CTATUCTHYECKONW 00PaOOTKU JAHHBIX;

— INPUMEHATh MATEMATUYECKUE 3HAHUS HA MEXAUCLUIIIIMHAPHOM YPOBHE.

Braoemy:

— OCHOBaMH (pyHIIaMEHTaJbHBIX MAaTEMaTHUYECKUX TEOPHHA W HABBIKAMH HCIOJIb30BAHHS
MaTEMaTUYECKOTO anmapara.

3. KpaTkoe coaep:kaHue JUCHUTIIHHBI

1 cemecTp

Beenenue. Ilpeamer u mertonbl MareMatuku. OmnucaHUe€ OCHOBHBIX Pa3/ielioB Kypca.
[TpaBuia u TpeGoBaHMs IPU U3YYEHHUH Kypca.

Paznen 1. DnemeHTsI anreOpsl.

UucnoBble MHOXeCTBa, KoMIuiekcHble uucia. Onpegenurenu I w Il mopsnkos.
BexTophl: OCHOBHBIE MOHATUS, CKAJISPHOE, BEKTOPHOE U CMELIAHHOE MPOU3BEIACHUSI BEKTOPOB.
AHanuTHueckas reoMeTpus: IpsMas Ha IUIocKocTd, Kpusble Il nopsaka. Matpuusl: aeicTBus
HaJ MaTpULIaMH, MPUBEJCHUE K CTylIeHYaTOMYy BUAy U Buay l'aycca. Panr matpuubl. O0partHas
marpunia. Teopema Kponekepa-Kanennu. Pemienune cuctem JMHEHHBIX —anreOpanyecKux
ypaBHeHHid. COOCTBEHHBIE YHCia U BEKTOpBl. KBagpaTuunbie popMmel.

Paznen 2. ®ynkuus onnoit nepemenHou. [penen pynkiuu. HenpepblBHOCTH GYHKIIHH.

Oynkiusa. Criocoosr 3amanust ¢pynkuuu. [Ipenen ¢yHkumm B Touke. OTHOCTOPOHHUE
npezensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeuHO Masble 1 GeCKOHEUHO Ooblue (QyHKIHH,
WX CBOWCTBAa M B3aWMHas CBsi3b. CBoMcTBa TmipenenioB. [lepBeiii M BTOpOMl 3amedaTelibHBIC
npenensl. HempepblBHOCTE (QYHKIIMM B TOYke M Ha mpomexyTke. CBoiicTBa (yHKIMIA,
HENpPEephIBHBIX Ha oTpe3kax. Touku pa3pbiBa QYHKIMH U UX KJIACCU(PUKALIUS.

Paznen 3. luddepenumansnoe ucuncienue GyHKIUN OHONW NEPEMEHHOIA.

[IponsBonHas GyHKIUHM, €€ TEeOMETpUYECKMH M MexaHudeckuil cmbici. IlpaBuna
muddepennpoanus. Tabnuua OCHOBHBIX MNpou3BOAHBIX. Juddepenunan QyHKIUM, ero
OPUMEHEHHUS K MNpUOIMKEHHBIM  BBIYMCIEHUSM. VHBapuanTHOCTH  (OpMBI  NEPBOTO
mubdepennmana. [IpousBomnHas cnoxHoW ¢yHkuuu. JuddepeHunpyeMocts (QyHKIUU:
onpejeNieHue, TeopeMbl O CBSI3M JAUPPEepeHIupyeMOCTH C  HENpepbhIBHOCTBIO U C
CylIecTBOBaHMEM Npou3BoIHONU. OCHOBHBIE TeopeMbl AuddepeHnnanbHoro ucuuciaenus: Poms,
Jlarpanxa, Komm. IlpaBuno Jlonutans (packpeitTue HeomnpeaeneHHocteil). IIpousBoaHbie
BBICHIMX MOPsAKOB. JIokanbHbIN 3kcTpeMyM (yHKIMH. HeoOxonumble U JOCTATOYHbBIE YCIOBHS
skcTpemyma. [IpaBuio uccrnenoBanus (QyHKIMHM Ha MOHOTOHHOCTh M 3KcTpemyM. llpusHaku
BBINTYKJIOCTH M BOTHYTOCTH (QyHKUUHU. Touku nepernba. Heobxonumoe u 10CTaTOuYHOE YCIOBUS
neperu6a. AcuUMOTOTH (QYHKUIMH, HMX BUABI M CIHOCOOB HaxoxaeHus. OOmas cxema
ucclie1oBaHus QyHKIHMHA, TOCTpOSHHE UX TPapHKOB.

Paznen 4. InterpanpHoe ncyucieHue GyHKIIMHU OJHOM MepeMEHHOM.

[TepBooOpasznas Qyukuus. HeompeneneHHbI HHTErpal W €ro cBoiicTBa. Tabmwuia
OCHOBHBIX HHTETpaJoB. MeToAbl HUHTETPUPOBAHUS: HEMOCPEICTBEHHOE WHTErPUPOBAHUE,
MHTETPUPOBAHUE MTOJCTAHOBKOM, HHTETPUPOBAHUE 1O YacTsAM. VIHTerpupoBaHue palioOHaAIbHBIX
npobeil. MHTerpupoBaHne HEKOTOPBIX HMPPALMOHANBHBIX U TPUTOHOMETPUUECKUX (DYHKIIMM.
OmnpeneneHHbIl UHTETPAJl, €r0 FEOMETPUUECKUN CMbICI. CBOWCTBA ONPENEIEHHOIO MHTETpaa.



®opmyna Herorona-JleiiOnuma. Teopema o cpeaHeM 3HAYCHUH. 3aMeHa TIEPEMEHHOM U
MHTETPUPOBAHUE [0 YACTSIM B ONpEACIEHHOM uHTerpane. lIpuioxeHus OnpenerIeHHOro
MHTErpaja K BBIUMCIEHUIO IUIomaael miuockux ¢uryp. IloHsaTne HecoOCTBEHHBIX MHTEIPaJIOB:
OIpe/ieNICHUs], CBOWCTBA, METObI BEIUMCIICHHUS.

2 cemecTp

Paznen 5. lnddepennmansHoe reuncieHne GyHKIMA HECKOJIBKUX TIePEMEHHBIX.

OyHKIMY 1BYX U 00jiee IEpEeMEHHbIX: ONpeeIeHne, 00JacTh onpeieneHus, 00aacTb
CYILLECTBOBaHMsI, FEOMETPUYECKAs UHTEPIPETALMs, TUHUN YPOBHS, U IOBEPXHOCTH YPOBHSI.
[Tpenen ¢pynkuuu B Touke. YacTHble NPOM3BOIHBIE (HA IpUMeEpe (PYHKIUU IBYX MEPEMEHHBIX ).
HuddepeHnmpyeMocTs GYHKIMH: ONPEIeIeHHE, CBI3b MU (HEPESHIIMPYSMOCTH C
HENPEPBIBHOCTBIO U C CYILIECTBOBAHUEM YACTHBIX MPOU3BOAHBIX. JlOCTaTOYHBIE YCIOBUS
muddepentmpyemoctd GyHkun. AuddepeHunpyeMocTsb CI0KHON HYHKINH, TTOJTHAS
npousBosHas. Jluddepenunan QyHKIUM IBYX IEPEMEHHBIX, €0 MHBAPHUAHTHOCTD.
JuddepenumpoBanue GpyHKINN OJHON U IBYX IEPEMEHHBIX, 33/1aHHON HesiBHO. YacTHBIE
IPOM3BOJIHBIE U TU(dEepeHIalbl BEICIIMX MOPSIKOB. TeopeMa 0 paBeHCTBE CMEIIaHHBIX
NPOU3BOIHBIX (151 GYHKIMU IBYX IIEPEMEHHBIX ). AHATUTHUECKUI MPU3HAK ITOJHOTO
muddepennmana. [IponsBoHas Mo HalpaBICHUIO: ONpeAeaeHNe, GopMyia AJs €€ BEIYUCICHHUS.
['panueHT u ero cBoicTBa. DKCTpEeMyMbI (DYHKIMH JBYX IMEPEMEHHBIX: ONPEACTICHHUS,
HE00X0/IMMOE U JI0CTaTOYHOE YCJIOBHSI CYILIECTBOBAHUS SKCTpEMyMa. Y CIIOBHBII 3KCTPEMYyM:
OIpe/ieNIEHUE, METO/1bl HAX0XKJIEHUS TOYEK YCIOBHOI'O AKCTpEMYyMa (IIPSMOM METO/ U METO
MHOXxHUTesnen Jlarpanxka). Haubospliee u HanMeHblee 3Ha4YeHUs QYHKIMU ABYX IEPEMEHHbIX B
3aMKHYTOH 00J1acTH.

Paznen 6. KpaTHbie uHTETrpasibl.

JIBOWMHOM MHTErpal: ONpeeIeHUE, TEOMETPUUECKUI CMBICII, CBOKMCTBA. TeopemMa o cpeHeM
3HAYEHUH JIBOMHOrO MHTErpasia. BeuncieHne JBOMHOIO HHTErpasla B IEKapTOBOM cUCTEME
KOOpAMHAT. Beluncienue 1BOWHOIO HHTErpalla B MOJSIPHOU cucTeMe KoopauHar. MHTerpain
Oiinepa - [Iyaccona. IIpunoskeHus ABOMHOTrO MHTErpajia: BEIYMCICHUE TUIOIIAIN TUIOCKON
o0act, 00beMa MUIMHAPHIECKOTO Tela, IO TTOBEPXHOCTH, MACCHI INIACTUHKY C
3aJaHHOW IJIOTHOCTBIO, KOOPJAMHAT LIEHTPA TSKECTH IIJIaCTUHKHU. TpoWHON MHTErpai:
onpeneneHue, GU3NIECKU U TEOMETPUIECKUN CMBICII, CBOMCTBA, TEOpEMa O CPETHEM 3HAYCHUU
TPOMHOTO MHTErpaja. Berancienue TpoiHOro HHTETpalla B AEKapTOBOM CHUCTEME KOOPAMHAT, B
LHWIMHJPUYECKUX U chepruueckux koopauHarax. [IpunoxeHus: TpoHOro HHTerpaa:
BbIUHCIIEHHE 00BEMa, MAacChl TeJla C 3aJaHHOM MIIOTHOCTBIO, KOOPUHAT ILIEHTpa TSKECTH Tea.

Pa3nen 7. KpuBonuHeiiHbIe M TOBEPXHOCTHBIE MHTETPAJIBL.

KpuBonuHelHbpli HMHTErpajll MO KOOpAMHATaM: OIpejesieHue, (U3NYeCKUd CMBICH,
cBoiicTBa. Bpluncienne KpuBoJMHEHHOro MHTErpana. @opmyna Juisi BbIYUCICHUS pabOThl MPU
NEPEMELIEHNH MaTEpUAJIbHON TOYKH B CHJIOBOM I10JI€ BJIOJIb HEKOTOporo nmytu. @opmyna ['puna
JUISL BBIYMCIICHUS KPUBOJMHEHHOrO0 HWHTETrpalia MO 3aMKHYTOMY KOHTYypy. HesaBucumocThb
KPUBOJMHEHHOTO MHTErpajia OT IMyTH MHTETPUPOBAHUSA: HEOOXOIMMOE U JI0CTaTOYHOE YCJIOBHE
HE3aBUCHUMOCTH, KpUTepuil He3aBucUMOCTH. [loTeHMansHOe nose, noTeHuruaabHast QyHKIMS U
€c BBIUMCIICHHE. BbluMcieHHe KpUBOJIMHEHMHOIO HWHTErpana, HE 3aBUCALIETO OT IYTH
UHTErpupoBaHus. [loBepXHOCTHBIN MHTETpall: onpesesieHne, PU3NYECKUl CMBICII, BEIYUCIICHHUE B
JeKapToBoi cucreMe koopauHar. Teopema ["aycca-Octporpanckoro. @opmyna Ctokca.

3 cemecTp

Paznen 8. luddepenumansupie ypaBHEHUS IEPBOTO MOPSIKA.

JuddepennransHble ypaBHEHUS: ONpeiesieHue, MOPsII0K, pelIeHHe, TeopeMa CyIIeCTBOBaHUS U
€IMHCTBEHHOCTH pemienus. 3aaada Komm. J{uddepennuanbrpie ypaBHEHUS C pa3AessIOIIUMUCS
nepeMeHHbIMH. OJJTHOPO/IHbIE YpaBHEHHUS |-T0 Mopsiika: OnpeieleHue U METO] PEIIeHHUS.
Jlunelinble ypaBHeHUS |-To mopsaka: onpeesneHue 1 MeTo1 pelieHus. Y paBHeHus bepHyiim:
ornpezeneHue u Meros pemenus. Juddepennmanbubie ypaBHEeHHs! B TOTHBIX U depeHnnanax:
OIpEAEIIEHUE U METOJ1 pellieHus. IHTerpupyrommii MHOKUTENb: OIIPEIEICHHUE, CBEACHHE K
YPaBHEHHUIO B MOJHBIX JU(depeHnnanax ¢ HOMOIIbIO HHTETPUPYIOLIEr0 MHOKUTEIS.



Paznen 9. JIluddepennumanpabie ypaBHEHUS BTOPOTO U N-TO MOPSIKA.
Juddepennnanbaple ypaBHEHHsI BTOPOTO MOPsAKA, JOMYCKAIOIINE TOHKEHHUE TIOPSIIKA.
Jluneitable nudpepeHnnanbHbe YpaBHEHHsI BTOPOTO MOPAJIKA: ONpeIeIeHNne, OJJHOPOIHbIE U
HEOJHOPO/IHbIC JIMHEHBIC ypaBHeHUs. CBolicTBa penieHuid. JInHeliHas He3aBUCUMOCTh
dbynakuumii. Onpenenurens BpoHckoro u ero cBoiicTBa. TeopemMbl 0 CTPYKTYpe OOITUX perieHui
JTUHEHHBIX OJHOPOIHBIX M TUHEHHBIX HEOAHOPOIHBIX MU (epeHITMANBHBIX YpaBHEHUH BTOPOTO
nopsiaka. @yHaaMeHTaabHas cucTeMa peluieHU TUHEIHHOro 0THOPOAHOTO AU(depeHInaTbHOrO
ypaBHEHHsI BTOPOTO nopsiika. JInneitHsle ogHOpoaHbIe AU epeHnranbHble ypaBHEHUS BTOPOTO
MOPSAJKA C TOCTOSITHHBIMU KO3 PUIIMEHTaMU: METO 1 Diijiepa Ui pellieHusl 3TUX ypaBHEHUI.
Jlunelinpie HeOAHOPOAHBIE MU epeHnnanbHbIe ypaBHEHHUS BTOPOTO MOPSIIKA C TIOCTOSHHBIMU
Kod(dUIIMEeHTaMH: METO/ 110100pa YaCTHOTO PEIICHUSI 3TOTO YPaBHEHHUS C IPABON YaCThIO
CHEIMAJIbHOTO BUA U METOJ] BapHUalLlU IIPOU3BOJIbHBIX TOCTOSHHBIX. JINHENHbIE
muddepeHIanbHble YpaBHEHUS N-TO MOPSIJIKA: CBONCTBA PELICHUI, TEOPEMBI O CTPYKTYpE
001I1ero penieHus. AITOpUTM IMOCTPOCHUS OOIIETO peIIeH s TMHEHHOTO JU(PepeHIINaTLHOTO
ypaBHEHHUS N-TO MOPsIJIKA C TOCTOSTHHBIMU KO UITUECHTAMH.

Paznen 10. Cuctems! muddepeHanbHbIX ypaBHEHUH.

Cucrempl nuHEHHBIX aUdQepeHIaNbHBIX YpaBHEHUN MEpPBOrO MOpSIKA, pElIeHUE
METO0M HCKItoueHHs. CUCTeMbI TMHEWHBIX T (depeHIInabHBIX YPaBHEHUH TEpBOTO MOPSIIKa,
METO/i Bapvalliy IMPOU3BOJIBHBIX MOCTOSHHBIX. CHCTEMbl JIMHEWHBIX OJHOPOIHBIX YpaBHEHUM
NEPBOTO TOPSJIKAa C MOCTOSHHBIMU Kod(duuueHTamu, meron Diinepa. CUCTEMbI JTHHEWHBIX
HEOJTHOPOAHBIX T depeHIINATbHBIX YPAaBHEHHUH ¢ TOCTOSHHBIMU KO3 (UIIMEHTaMH.

Pasznen 11. Yucnosble U pyHKLIMOHAIBHBIE PSAIBL.

UucnoBble psibl: OCHOBHBIC MOHSTHS, CXOIUMOCTh psiaa. HeoOxomumelil mpu3HaK
cxogumoctu paga. CpolicTBa cxoasiuiuxcst psaoB. JlocTaTouHble MNPU3HAKK CXOJUMOCTHU
3HAKOMOJIOKUTENIbHBIX PSAOB: MHTErpalibHbI Ipu3Hak Kolu; npusHaku CpaBHEHUS PSAIOB;
npusHak JlanamOepa; paaukansublil npusHak Komm. Psaaer [upuxiie. 3Hakodepe1yronuncs psi;:
onpezenenue, npusHak JlelOHuma. AOGCONIOTHAS M YCIOBHAs CXOJIMMOCTh 3HAKOMEPEMEHHBIX
psanoB. OyHKIMOHAIbHBIE psiibl. CTENEHHbIE pAbl: ONpEeNesieHue, Teopema AOelns, HHTepBall
CXOJIUMOCTH, paauyc cxoaumoct. CBoiicTBa cTeneHHbIX psaaoB. Psaasl Teitnopa u Maknopena:
ompeJiesieHue, yCIoBUs cXxoauMocTu psga Teinopa k ucxomanou (yHkmuu. Jlemma lim X 0

now N

s VX e R. JlocraTouHple YCIOBUS CXOAMMOCTH psna Teinopa. ANTOPUTM pPa3oKEHHS
yukiuu B pax Makiopena. OcHOBHBIE pasnokenus (yHkumii: €, SiNX, COSX, In(1+ x),
(1+ X)n, arctgx, arcsinx B psang Makiopena. Pasnoxenne ¢ynkuumii B psg Teitnopa ¢

MOMOIIbI0 OCHOBHBIX pa3zioxeHuu. [IpuMeHeHHe CTeNMeHHBIX PAJIOB: MPUOIMKEHHbBIS
BBIUKCJICHHUSI, TPUOIMHKEHHOE perieHne TuddepeHInaabHbIX YpaBHEHHH.
4. O0beM y4eOHOMH JUCIHIJIMHBI

Cemectp
Buna yue6Hoii padoTsl Beero 1 2 3
Y P 3p | AKal 3 | Axar | 3E | Awkan. | 3E | Axan.
9. q, v, v,

O0mas Tpya0eMKOCTh
AUCHUTLINHBI

15 540 5 180 4 144 6 216

Konrakrnas padora — 53 | 192 | 1,78 | 64 | 1,78 | 64 | 1,78 | 64
ayJAMTOPHbIE 3aAHATHS:

Jlexumu 2,65 96 0,89 32 0,89 32 0,89 32

[Tpaktuueckue 3austus (I13) 2,65 96 0,89 32 0,89 32 0,89 32

CamocrosiTejibHasi padoTa 1,7 276 3,22 116 1,22 44 3,22 116

Kouraktaas 0.4 0.4 0 0

caMmocCTosITeNbHas paboTa 77 3.2 L2 390
CamocrosiTeIbHOE U3YUEeHHE ! 2756 ! 1156 ’ 14 ' 116
pa3zeNoB TUCHUILINHBI ! !




Bua xontpossi — 3auer ¢ + +
OIIEHKOM
Buj koHTpOJs — IK3aMeH 2 72 1 36 1 36
KonTakTHast padora —
NPOMeEKYTOYHAS 0,8 0,4 0,4
aTTecTamus 2 1 1
IoaroroBka K 3K3amMeHy. 71,2 35,6 35,6
3auer ¢ JK3amMeH IK3aMeH
Bua uToroBoro KOHTpoOJIA: "
OLIEHKOM
CemecTp
Buj yuednoii paGoTsi Beero L 2 3
3F Actp. 3E Actp. 3E Actp. 3E Actp.
9. 9. q. 9.

O01masi Tpy10eMKOCTh
JTUCIHUIIINHEI

15 405 5 135 4 108 6 162

Konraxrnas pabora - 53 | 1431 | 1,78 | 4806 | 1,78 | 48,06 | 1,78 | 48,06
ayzmToprle 3aHATUA:

Jlekuuu 265 | 7155 | 0,89 | 2403 | 0,89 | 2403 | 0,89 | 24,03

[Tpaktuueckue 3anstus (I13) | 2,65 | 71,55 | 0,89 2403 | 0,89 | 24,03 | 0,89 | 24,03

CamocrosiTejibHasi padoTa 7,7 | 2079 | 3,22 86,94 | 1,22 | 3294 | 3,22 | 86,94

KonTakTHas

camocCTosITelIbHasE paboTa 03 0.3 0 0
CamocTosTenbHOE U3Y4YCHUE i 3,22 1,22 3,22
207,6 86,64 32,94 87,2

pa3eNioB AUCIHUILTAHBI
Bua xontpoJs — 3ayer ¢ + +
OIIEHKOH
Bua KoHTpOJIs — DK3aMeH 2 54 1 27 1 27
KonraktHas pa6ora —
NMPOMEKYTOYHAS 0,6 0,3 0,3
arrecramus 2 1 1
IMoaroroBka K 3K3aMeHy. 53,4 26,7 26,7

3aver ¢ JK3aMeH JK3aMeH
Bua uTOoroBoro KOHTpoOJIA: .

OIIEHKOH

AHHOTanus padoyeil MporpaMmbl IMCHHUIIJIHHBI
«ndopmaruka»

1. Heab AUCHMIVIMHBI — MpHOOpeTeHue O0a30BbIX 3HAHUH O COBPEMEHHBIX
WH(POPMALMOHHBIX TEXHOJOTHIX, a TAaKK€ YMEHHH W TPAKTUYECKUX HAaBBHIKOB B 001aCcTH
WH(OPMATUKH, HUCTOIB3YEMbIX IMPH PEIICHUH HAy4YHBIX M MPAKTUYECKUX BBIUMCIUTEIbHBIX
3aJa4 CTY/ICHTaMH BCEX CHEIHaTIbHOCTEH.

2. B pe3yabTare H3ydYeHUsl AUCHMILIMHBI 00y4yaloluiicsi M0 mnporpamme
0akajlaBpUaTa J10JIKeH:

Obaaoams caenyrommmu obmenpodeccuonanbubiMu (OIIK) u npodeccruoHanbHBIMU
(ITK) xoMmieTeHIIUSIMU:

— BJAQJICHHEM T[OHUMaHHUS CYNHOCTH W 3HaueHuss UHGOpPMAMM B Pa3BUTHH
COBPEMEHHOTO OOIIEeCTBE, OCO3HAHUSI OMACHOCTH M YTPO3bI, BO3HUKAIOIIMX B 3TOM IPOIECCE,
CIOCOOHOCTBIO COOMIOIaTh OCHOBHBIE TpeOOBaHUS HH(POPMAIMOHHOW O€30MacHOCTH, B TOM
YHCIIe 3aIIUThI rocyaapcTBeHHOM Taitabl (OI1K-4);

— BJIAZICHUEM OCHOBHBIMHM METOJaMH, CIOCOOAMH M CPEJICTBAMH IOJIyYEHHs], XpaHEHHUS,




nepepaboTkn  MHGOPMAIMH, HWMETh HaBBIKM pPA0OTBI C KOMIIBIOTEPOM KakK CpEeICTBOM
ynpasienus uapopmarueii (OITK-5);

3namo:

— cBOIicTBa MH(OPMALINH, CITIOCOOBI €€ XpaHEeHus1 1 00paboTKH;

— CTPYKTYpY, IPUHIMIBI paObOThl U OCHOBHBIE BO3MOXKHOCTH DOBM;

— TOIIOJIOTHIO U APXUTEKTYPY BBIYMCIUTENBHBIX CETEH;

— NPUHLMIIBI apECcaLliy [10JIb30BaTelel, KOMIIBIOTEPOB U PECYpCOB B ceTu VIHTepHET;

— pa3nuuath U pacmudposbiBath [P — anpec, 1oMeHHOE UMSI KOMITBIOTEPA;

— a TaKKe BIAJeTh HABBIKAMU CaMOCTOSATEJIBHOTO PpEIIEHUs 3a7ady Ha KOMIIBIOTEpE,
BKJTIOYAIOIIME TOCTAHOBKY 337a4M, pa3padOTKy aJropuTMa U OLUEHKY ero 3¢dexTuBHOCTH;

— CTPYKTYpY, IPUHIMIIBI paOOThl U OCHOBHBIE BO3MOXKHOCTH DOBM;

— OCHOBHBIE THIIbl JITOPUTMOB, SI3bIKH IPOTPAMMHUPOBAHMUS;

- CTaHJIapTHBIE IPOrpaMMHBbIe 00ecIIeYeHHs CBOEH MPOPECCHOHATIBHOM 1A TEIbHOCTH;

— QITOPUTMBI PEILICHNS HEIMHEVHBIX YPAaBHEHUI;

— aJTOPUTMBbI OJTHOMEPHOM ONTUMU3AIUH.

Ymems:

— MHcaTh U OTJIAXKUBATh IporpaMMbl Ha VBA 1o pa3paGoTaHHBIM aropuTMam;

— IPUMEHATh METO/Ibl MATEMATHUECKON CTATUCTUKHU Ul PEIICHUS KOHKPETHBIX 3a/1a4;

— HCNOJb30BaTh MAaKeThl MPUKIAAHBIX IpPOrpaMM MpH JajbHelleM OoOydyeHHH W
IIPAKTUYECKON JEATEIbHOCTH.

Braoemy:

— HaBbIKAMHM CAMOCTOATEJIBHOIO pEHICHUs 3a/Jad Ha KOMIIbIOTEPE, BKIIIOYAIOIINE
IIOCTAaHOBKY 3a/laud, pa3pabOTKy alroputMa M OLEHKY ero 3(QeKTHUBHOCTH MeToaaMu
MaTeMaTHYECKOW CTATUCTUKH JIJIsl 00pabOTKH SKCIIEPUMEHTA;

— METOJIaMM pean3aliy aIFTOPUTMOB Ha KOMITbIOTEPAX.

3. KpaTkoe coep:kaHue JUCHUTIHHBI

Beenenue. npopmaruka — nmpeamer, 3aJadyd U MECTO Kypca B MOJTOTOBKE CTYJIEHTA.
Tpu vactu Hayku uHpopmaTuku: hardware (texHudeckue cpenacrsa), software (mporpaMmHbie
cpencrtsa), brainware (MHTe/UIeKTyanbHble cpencTBa). Kpatkue cBeneHwus.

Pazgen 1. Apxurekrypa KOMIBIOTEPOB U KOMITBIOTEPHBIX CETEMN

1.1. Ucropus pa3Butus MHGOPMAIMOHHBIX TEXHOJIOTUH, BBIYMCIUTEIBHON TEXHUKU U
NEPCOHAIBHBIX KOMIbIOTEPOB. MH(popMarus, KoaruuecTBo HH(POpMaLUU, CIOCOOb! BHIYMCIEHUS.
Kpartkast ucropusi pa3BUTHsI BBIYUCIUTEIFHON TEXHUKHU M MepcoHaNbHBIX KommbioTepo (I1K).
Beruucnurensnas mammHa ®on-Helimana w wmammnaa Teropunra. Paspaborku HopGeprta
Bunepa.

1.2. Tlepconanphbie kommbtoTepbl (IIK) m ux Bo3moxuHocTH Apxutektypa IIK,
annapatsele cpeactsa [IK. @ynkunonansHas cxema I1K, MarucTpanbHO-MOAYJIBHBINA TPUHLIAIL
noctpoeHus.: [IpuHIMN OTKPBITON apXuUTeKTypbl. OCOOCHHOCTH NPEJCTABICHUS NAaHHBIX Ha
MalmHHOM ~ ypoBHe [IpenmymiectBa 1u¢poBOro NpeACTaBICHUs HHPOPMALUU TEpes
aHayloroBbIM. Mcnonbp3yemble CUCTEMBI CUMCIIEHMS, MpaBuja MEepeBoJia U3 OJHOM CHUCTEMBI B
JpYyryo. DJIeMEeHThl MaTeMaTHUECKOM JJOTMKH: OCHOBHBIE JIOTHYECKHE ONEpaliui U (OpMYyIIbl.

1.3. KoMIIbIOTEpHBIE CETH: TOIOJIOTHH CETeH, UX XapaKTePUCTHKHU. TOTOJOTUHU CeTeH:
3BE€3[Has, IIMHHAsA, KojblieBas. CeTu 3aKpbITOrO THIA: JIOKAIbHBIE U PACIPEIECIICHHBIE CETH,
KopropatuBHble ceTH. [IporpaMMHO-TEXHHYECKOE OOecreueHue: aapecaiusi, oleparloHHas
cucTeMa, ajamnTephl, OpalBepbl, MPOTOKOIbI (0cOOBIe S3BIKM, HAa KOTOPBIX OOMEHMBAIOTCS
uHdopMmarnmeit KommboTepbl B ceTH, Hampumep, 1CP, TCP/IP, UDP). T'moGanbHble ceTH
paznmuunoro macimraba (WAN —Wide Area Net, MS Network, Internet). Bo3moxHocT ceTu
Unrepuer, Cucrema TenekoHdepeHMil. DnekTpoHHas modrta. JlocTynm K MHGOPMalMOHHBIM
pecypcam.

3amura wuHpopmauuu. Ilonstue OGe3omacHOCTH  KOMIBIOTEPHOW — HH(OpManuu:
HAJE)KHOCTb KOMIIBIOTEpPA, COXPAHHOCTh JAaHHBIX, 3alUTa OT BHECEHHUS W3MEHEHUN
HEYIOJIHOMOYEHHBIMU  JIMIIAMHM, COXpaHEHHE TallHbl NEPEeNnuCKH B JJIEKTPOHHOM CeTH



ANTOpPUTMBI 3aIIUTH HHPOPMAIIMK: METOABI 3aIIUThHI, KOMIIbIOTEPHBIE BUPYCHI 1 0Opb0a ¢ HUMU.
MeTo1bl peau3anuy 3aiuThl HHHOPMALUU: TPOrPaMMHBIE, alllapaTHbIe, OpraHU3alluOHHBIE

1.4. MynbTuMeana — QUanoroBas KOMIBIOTEpHasl cucTema, oOecredyuBaroiias CHHTE3
TeKkcTa, TpaduKu, 3ByKa, pe4d M BHUACO. YCTpOWCTBAa MyJlbTHMenua. TpeOoBaHHs K
MyJIbTUMEAUMHBIM  CPEICTBAM KOMIIBIOTEpOB. PacmivpeHHble BO3MOXKHOCTH 00paboTKH,
npeoOpazoBaHus, cuHTe3a uHpoOpMamuu (KOMIBIOTEpPHAs  aHUMAIUS,  MOAM(PHUKAIUS
u3o0paxeHuit, TpexmepHas rpaduxa). MynbTuMmenuitnple nporpammbl.  [IporpamMmbl
pEelaKTUPOBaHMS, MOHTaKa 3ByKa W BHIEO0. Buaeo-penakropsl, Moy crnend(hdexTos,
MOHTQXXHBIE CTYJIUHU. DJICKTPOHHBIE Mpe3eHTau (OCHOBHBIE BO3MOXHOCTH MS Power Point),
ATaIlbl CO3/IaHUS MPE3EHTALUH, CTPYKTYpa MPE3CHTAII U 0COOEHHOCTH PaOOTHI C PEAAKTOPOM.

Pazgen 2. [IporpammHoOe oOecrieueHme

2.1. CTpyKTypa ONEpalMOHHBIX CHUCTEM, ITaKeThl MPUKJIATHBIX mHporpamm, Microsoft
Office. Knaccudukanus nporpaMMHbIX cpeactB. CHCTEMHOE M MPHUKIAIHOE IPOTrPaMMHOE
obecnieuenue [TK. O630p omeparmonnbix cuctem (OC). Ilpuniuner cozganus u cocraB OC:
snpo, uHTepdeiic, apaiiBepbl. Kpatkas xapaktepuctuka WINDOWS, MomynbHBIA MPUHIIMI
noctpoerus. Cpena WINDOWS: okHa, ux sneMeHThl, paboTa B MHOTOOKOHHOM PEXHME.

2.2.Pepaktopel Microsoft Office ,HazHaueHne u ocoOeHHOCTH paboThl. PemakTopsl
XUMHYECKHX U MaTeMaTu4eckux (opmyn, TekctoBbiid penakrop WORD, Power Point,(kpatkwmii
0030p). CozmaHue [OKYMEHTOB pa3Nu4HbIX (opMm (CTaHIAPTHBIX U HECTaHIAPTHBIX).
KonupoBanne XuMHUECKUX M MAaTEMAaTUIECKUX (POPMYII B TEKCTOBBIC JTOKYMEHTHI.

2.3 EXCEL:B03MOXXHOCTH TaOJIMYHOTO peIaKTOpa W HCIIOJIb30BAHHUE €T0 IS PEIICHHS
UHPOPMALMOHHBIX M HHXeHepHbIX 3amad.. OxkHo EXCEL Texnuka paboTel . AOcomoTHas u
OTHOCUTeNbHas anpecanus. Bcerpoennbie ¢yHkiuu  Pacuer mo ¢dopmynam. KomupoBanue
dopmyi. Pabora ¢ Tabimnamu. ®@opmarupoBanue, 0popMIICHHE TaOIHIL. .

24. EXCEL Iloctpoenune rpadukoB u auarpamMm. Pacuer ¢(yHKIMOHANBHBIX
3aBUCUMOCTEH U TOCTPOCHHE TpauuecKux H300paKEHUM C HMCIOJIb30BAaHUEM CTaHIAPTHBIX
byuknuit EXCEL u mactepa ¢pynknuii. [ToctpoeHre moBepXHOCTEH ¢ UCIONb30BaHUEM MacTepa
nuarpamm. Iloctpoenue nuHMM TpeHa..

25. EXCEL. Omepamun c¢ MaccuBamu. Pa3paboTka u peanusanusi OPOCTEHIIMX
QITOPUTMOB C UCIOJB30BaHUEM BO3MOXKHOCTEH pefakTopa(HaXx0kJI€HUE MAaKCUMalbHOTO
(MUHUMAJIHOTO) 3JIEMEHTa BEKTOpa M MAaTpHIIbl, HAXOXJAEHUE CYMMBI JIEMEHTOB BEKTOpa U
MaTpHIIbl, BBIYUCIIEHHE MATPUYHBIX BBIpQKECHUH). PelleHre BBIYMCIUTENBHBIX 33734 C
UCIIOJIb30BaHUEM TaOJIMII.

Pemenne CJIAY c ucnonb3oBaHreM 00paTHONW MaTpPHUILIbI

Pasnen 3. AnropuTmsl 1 OCHOBBI ITpOorpaMMupoBanus Ha si3sike MATLAB.

3.1.Anroput™mbl, TUTIBI anroputMoB. [loHaTne anroputma m ero cBoiicTBa. CrocoObl
3alyCU aIrOPUTMOB. MOJyIbHBIA NPUHLMI TOCTPOEHUS aIrOpUTMOB M mporpamm. Ilaker
komnbloTepHoir MatematTuku MATLAB.  XapakTepuCTUKH SI3bIKOB IPOrPaMMHUpPOBAHMUSL.
DBOJIOIMUS U KJIacCU(PUKAIUS S3bIKOB IPOrPaMMUPOBAHUs, HMIIEPATUBHBIC, (PYHKIIMOHAIbHBIE,
JOTHYECKHE, OOBEKTHO-OPHEHTHPOBAHHBIE, WX KOMOWHAIIWU. [MonaTus TpaHcusAIMH,
KOMIWISIIIAKA, WHTEPIPETAMU, UX paznudus. SI3bIKM MpOrpaMMHUPOBAHUS BBHICOKOTO YpPOBHSI.
CTpyKTypHOE TIpPOrpaMMHUpPOBaHHE, €ro ocoO0eHHOCTH. (OO030p  NaKeTOB KOMITBIOTEPHOMU
matemaruku — Matlab, Mathcad, Mathematica.

3.2. Cpena MATLAB. OcHOBHBIE CTPYKTYypbl M NPHUHIMIOBI CTPYKTYPHOIO
IpOTrpaMMHUPOBAHUs, WILIIOCTpalnMs. ba3oBble anropuTMH4YecKHe KOHCTPYKIUH (CleJ0BaHHE,
BETBJICHHE, IOBTOPEHHUE), MX pean3alllu.

Omnepartopsl si3bika mporpammupoBanusi MATLAB. OcHoBHble pematenu (solvers)
MATLAB  nns peanu3aluy  BbIUMCIMTENBHBIX alropuTMoB. buOianoreka craHgapTHBIX
¢dbyukuuit size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, numa2str,
disp, printf



3.3.Iloctpoenne rpadukoB (PYHKIIMHM OJHOM W NBYX IEpEMEHHBIX. lcronbp3oBaHUe
¢yuxuuii  plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmicuue
rpa¢uKoB (3aroJ0BKH, TOAMKUCH 110 OCSIM U np.)

3.4. Onepanuu HaJ MacCMBaMH: BEKTOpAaMH U MATPHULIAMH,- CJIOKEHHE, YMHOXXCHHE,
TpPaHCIIOHHpPOBaHKWe, oOpamienue (iNV), BelYKMCIACHHE HOPMBI (NOrm), panra (rank) wu
onpenenutens MaTpuipl (det). ANropuTMbl HAXOXKICHHS MaKCHMAaIbHOIO, MHHHMAJIbHOTO
3JIEMEHTA B MacCHBE, aJITOPUTMbI COPTUPOBKH U UX peanu3anus (Hanpumep, Selection Sort)

Paznen 4. YucneHnele MeToApl. Peanmuzamusi MpOCTEWIIMX aJTOPUTMOB B  Cpele
MATLAB

4.1 YucneHHble METOBI, XapaKTEPUCTUKA M HUX OCOOCHHOCTH, MOHSITHE CXOIUMOCTH
MeTOoJa. DJIEMEHTbl TEOPUHU IOTpeUIHOCTed, KiacCu(UKaIuUs MOrpelHocTeld, aOCoNM0THAsS U
OTHOCUTEIIbHAS TTOTPEIIHOCTh, TOHATHE (DYHKIIMK HOPMEI. BBeJIeHHE B CTATUCTHKY. AJITOPUTMBI
JUISL CTaTUCTHYECKOHM 00paboTku uHpopManuu ( BBIYMCIEHHE TOYEUHBIX U HHTEPBAJIBHBIX
OIICHOK pe3y/lbTaTOB U3MEpAeMOW BeNMWuMHbI), uX peanuszaiuu B [IKM MATLAB.
HWcnonp3oBanue Gyukuii min, max, median, var, polyfit, polyval.

4.2. llpubnmxenue pynkuuii. MaTepnonauus Muorowienamu. Kycounass HHTEPIIOISAIUS
(crutaitn). Omnenka morpermnoctd. @ynkuun MATLAB mis pabotel ¢ MHOrowienamu Polyld,
polyval, polyfit, polyder, polyint.

4.3.. BoluncneHue onpeeNieHHbIX HHTErPaIoB, allTOPUTMbI METOAOB MPSIMOYTOJILHUKOB,
Tparnenuii 1 CHUMIICOHA, OIIEHKa MOTPEUIHOCTH METOOB. Peanmu3anus anropuTMOB YHCICHHBIX
METOJIOB BBIUMCJICHUS ONIpEAeleHHbIX wHHTerpanioB B cpene MATLAB, MIPUMEHCHHE
cranaaptHeIX GyHkuuii trapz, quad, integral

4.4 VccnenoBanue (hyHKUMU OJHOW MEpeMEHHOH. PenieHue HeNIMHEWHOTO ypaBHEHHUS
f(x)=0. Otnenenue KopHEH. AJITOPUTMBI YTOUHEHHS] KOPHSI (METOJ IOJIOBUHHOTO JEJIeHUS,
HeiotoHa, mpocroit urepauun). CpaBHUTENbHBIE XapaKTePUCTHKU. Peanuzanus anropuTMoB B
cpene MATLAB 1o 610K- cxemMaM U C UCIIOJIb30BaHUEM pelaTeneii roots, fzero

4.4. UccnenoBanue ¢QyHkiuu onaHoil mnepemeHHod. Ilouck skxcTpeMyma (yHKIUU
BrrarcnuTenbHBIE AITOPUTMBI HAXOXICHUS JIOKATBHBIX U TJIOOATBHBIX SKCTPEMYMOB (METOI
JEJICHUs OTpe3Ka IMOMoJaM, METO 30JI0TOTO CEUeHUsl), UX pealu3aluu Mo OJOK- cXeMaM U C
ucnonp3oBanueM pemarerns fminbnd B cpene MATLAB.

4. O0beM y4eOHOH JUCHHUILINHBI

Bcero lcceeh:fecgfp
Bun yuebHoit paboThl . Axan . AKLL
q. 9,
OO01mas TpyA0eMKOCTh AUCHUTIINHBI 3 108 3 108
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 1,33 48
Jlekuun - - - -
[TpakTnueckue 3anstust (I113) - - - -
Jlaboparopusie pabotsl (JIP) 1,33 48 1,33 48
CamocrosiTesibHas padora 1,67 60 1,67 60
KoHTakTHas camocTosTeNbHas padoTa 0,2 0,2
1,67 1,67
CaMocTOsITEIbHOE U3YUECHHE PA3/IeI0B AUCIUILIMHBI 59,8 59,8
Buabl koHTpOJIS:
Buo konmpona uz YII (3auem) \
Buja uTOroBOro KOHTpoOJIs: 3a4er
B0 [ coueory
Bun yueGHO# paboTh - Actp. . Actp.
9, q,
OO6m1ast TpyA0EMKOCTh TUCIUTUIMHBI 3 81 3 81




KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,33 36 1,33 36
Jlexknuu - - - -
[IpakTuueckue 3anstus (113) - -
JlabopaTopHsie paboTsl (JIP) 1,33 36 1,33 36
CamocrosiTesibHas padora 1,67 45 1,67 45
KoHTtakTHas camocTosTenbHas pabota 167 0,15 167 0,15
CaMocCTOosITeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI ' 44 85 ' 44 85
Buabl KOHTPOJIA:
Buo konmpona uz YII (3auem) ‘
Buj nTOroBoro KOHTpoOJIs: 3a4er

AHHOTanus padoyeil NPOrpaMMbl JUCHUNJIMHBI
«Duzuka»

1. Heap JMCHUIUIMHBI — IPUOOPETEHUE CTYIAEHTAMHU 3HAHUHN 110 OCHOBHBIM pasjeiam
(GU3UKY U YMEHUSI IPUMEHSTH UX B IPYTUX €CTECTBEHHOHAYYHbIX JTUCIIUILINHAX.

2. B pe3yabraTre mu3y4YeHHs] MCHUILVIMHBI oOydawluiicds mno mnporpamme
0akajiaBpuaTa J10JI/KeH:

Obaaoams crnenyromumu obuienpodeccruonanbubiMu (OITK) komnereHusamu:

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIOJb30BaTh OCHOBHbBIE 3aKOHbI (PU3MKU B
npodeccuonanproii aestenbroctu (OIK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOM (M3MUYECKON KapTHHE MUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHMM BeIIeCTBA Il TMOHUMAaHUs
OKpy»Xaromiero mupa u sieiieanit npupoasl (OI1K-2).

3namo:

— (u3HYeCKHEe OCHOBBI MEXaHWKH, (U3UKKA KOJIEOAHWH M BOJH, JJIEKTPUYECTBA U
MarHeTusMa, 3JIEeKTPOJUHAMUKH, CTAaTUCTMYECKOM (U3UKM W TEPMOJUHAMUKH, KBAHTOBOH
¢buzuky;

— CMbICH (yHIAMEHTaNbHbIX (PU3UYECKMX 3aKOHOB, NPUHIMIIOB M IIOCTYJIATOB; HX
(GOpMyIMPOBKH U TPAHULIBI TIPUMEHUMOCTH;

— CBSI3b IIUPOKOTO Kpyra (pu3nyecKux sBIEHUH ¢ (yHAaMEHTaJbHBIMU MPUHLUIAMU U
3aKOHAMHU (DU3HKHY;

— OCHOBHBIE METO/Ibl PELLICHHS 33a]1a4 10 ONUCAHUIO (PU3MUYECKUX SBICHU;

— METO0/1bl 00pabOTKH pe3ynbTaToOB (PU3NUECKOTO SKCIIEPUMEHTA.

Ymemu:

— NPUMEHSTh TEOPETUUECKUE 3HAHUSI M IKCIIEPUMEHTAIbHbIE METO/Ibl MCCIIEIOBAHUS MIPU
peleHnH npodecCHOHATIbHBIX 3aj1ay;

— MPOBOJUTH PacU€Thl, OCYIIECTBISATh aHAIM3 U HA OCHOBE 3TOTO JIeaTh 00OCHOBAHHBIE
BBIBO/IbI;

— QaHaJIU3MUpOBaTh peE3yJbTaThl HAOMIOJEHUI U HKCIEPUMEHTOB C IPUMEHEHHEM
OCHOBHBIX 3aKOHOB U MPUHIIUIIOB (PU3HKH;

— OIpenesaTh XapakTep (PU3MUECKUX MPOIECCOB MO KOMIUIEKCY IKCIEPUMEHTAIbHON
UH(OPMAaLIUKU TPH MTOMOIIU TpadrKOB, TaOIMII U ypaBHEHUI;

— MPEACTaBIATh 00pabOTaHHYIO SKCIEPUMEHTAIbHYIO U TEOPETHUECKYI0 HHPOPMAIIUIO B
YCTHOM M MHCBbMEHHOH (opmMe, B TOM YHCIIE C UCIOJIb30BAaHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTH.

Braoemw:

— HaBBIKAMH pabOThI C MHUPOKUM KPYroM GU3HUECKUX MPUOOPOB U 000PYIOBaHUS;

— HaBbIKaMH 00OCHOBAHMsI CBOMX CYKJIEHHH 1 BBIOOpa METOa UCCIIE0BAHUS.

3. Kpartkoe coaep:xaHue TUCUMILIHHbI

Pa3znen 1. dusndeckre OCHOBBI MEXAHUKH.

1.1. Tlpeamer ¢usuku. Meroabl (PUINYECKOTO HCCIEIOBAaHUS: OIbBIT, THUIOTE3a,



J3KcnepuMeHT, Tteopus. IIpenmer kuHemaruku. IlepemernieHne, CKOPOCTb, YCKOpPEHHE.
KunemaTuyeckue xapakTepUCTHUKU BpalIaTEIbHOTO JIBHXKCHHUS.

1.2. 3akonsl HproToHA. 3aKOH BCEMUPHOrO TATOTEHUSA. 3aKOH BCEMHUPHOIO TATOTEHUSI.
JIBr>keHue Tena nepeMeHHoM Macchl. Y paBHeHus Memepckoro. @opmyna [{unonkosckoro.

1.3. Yopyruii u Heynpyruil yaapel mapoB. MOMEHT MHEPUUM MaTEpPUATBLHOW TOYKHU U
TBEP/OIO Tela.

1.4. Kunematnka rapMoHWYECKHUX KojeOanuil. JluddepennuansHoe ypaBHEHHE
rapMOHUYECKHUX KoseOanuii. [ToHsTHE 0 3aTyXaromuX U BBHIHY)KJISHHBIX KojeOaHusx. BoaHoBoe
JBUKEHHE. BOIHBI IPOAOIBHBIE U MIOIIEPEUHBIE.

Paznen 2. OCHOBBI MOJIEKYIISIPHOM (pHU3HKH.

2.1. DneMeHTBl TEpMOJWHAMHUKH U (U3HYECKOM KHUHETUKH. MueanpHbI Ta3.
Pacnipenenenne bonbpimana u ero oOmiedusndeckuii cMbici. PeanbHblil ra3. YpaBHenue Ban-
nep-Baainbca.

2.2. Tepmomunamuueckuii Metoq B (usuke. PaBHoBecHble cocTosiHusA. Hauwana
TepMOJAUHAMUKHU. L{UKIIBI. DHTPONMS U €€ CTAaTUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue nepenoca. Auddysus. 3akon duka. TermonpoBogHocTs. 3akoH Dypse.
BuyTpennee Tpenue (Bs3kocTh). 3akoH HproToHa.

Pa3nen 3. DnexkTpocTaTuka U MOCTOSHHBIN SIEKTPUUYECKUI TOK.

3akon Kynona. Teopema Octporpaackoro-I'aycca. Jumnons. Judnexktpuku B
AIIEKTPOCTATUYECKOM II0JIE.

Paznen 4. DnekTpoMarHeTusm.

4.1. 3axon Ammnepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopenia.

4.2. MarHeTuku. DNeKTpOMarHuTHas HHAYKIUS. Y paBHeHHEe MakcBea.

Paznen 5. Ontuxka.

5.1. Uarepdepennns BosH. dudpakuus BoaH. [Tonspuzarus BoH.

5.2. TermoBoe m3nyuenue. 3akon Kupxroda. 'mnoresa [Inanka. KBanToBoe 00BsicHEHUE
TerioBoro uznydenus. Dpdext Komnrona.

5.3. Slnepnas monens atoma. [loctymnarst bopa. Atom Bogopoza o bopy.

Pa3znen 6. DnemMeHThI KBaHTOBOU (DU3HKH.

6.1. Tunore3a ne bpoiina. BomHoBoe ypaBHenue Illpeaunrepa uisi cramoHapHBIX
cocrossHui. OnbiTel llTepHa-I'epnaxa.

6.2. Mmuorosnektponnblii aroM. Oddexr 3eemana. [lpunnmun I[laymu. KanToBbIe
CTaTUCTHUECKHUe pacrpenenenus boze-Diinmrelina u ®epmu-/lupaka. @oHonsl. 3akons! [edas
1 DUWHINTEHHA.

4. O0beM y4eOHOH JUCHUIIMHBI

Bcero 2 cemecTp 3 cemecTp
Bunsr yaeGHoi paboTh B3a4. | BaKk. | B3a4y. | Bak. | B3a4. | BaK.
el yac. el yac. el yac.
Oo6mas TPyA0eMKOCTh THCHUTLTAHBI 10 360 4 144 6 216
10 y4eO0HOMY INIAHY
KonTaktHas padora (KP): 3,6 128 1,35 48 2,25 80
Jlexmm (Jlek) 1,35 48 0,45 16 0,9 32
JlaboparopHbie padboTs (JIad) 0,9 32 0,45 16 0,45 16
[Ipaktuueckue 3ausartus (113) 1,35 48 0,45 16 0,9 32
CamocrositeabHas padora (CP): 4.4 160 1,65 60 2,75 100
CamocTosTenpHOE N3yUYECHHE 4.4 160 1,65 60 2.75 100
pa3aesioB AUCIUTIIMHBI
Buj KOHTpOJIsI: IK3aMeH 2,0 72 1,0 36 1,0 36
KoHTtakTHas paboTa — MpOMEKYyTOUHAS 0.8 0.4 0.4
arTecTanus 2 1,0 1,0
[ToaroToBKa K 3K3aMeHY 71,2 35,6 35,6
Buj MTOroBOro KOHTpoJIst IK3. IK3.




Bcero 2 ceMecTp 3 cemectp
Bunpsl yueOHoli paboThI B3ay. | BacT. | B3a4. | BAcT. | B3ady. | Bacr.
el yac. el yac. el yac.
O01as TpyA10eMKOCTh TUCHUILINHBI 10 270 4 108 6 162
1o Yy4e0HOMY IJIAHY
KonTaktHas padora (KP): 3,6 96 1,35 36 2,25 60
Jlextuu (JIek) 1,35 36 0,45 12 0,9 24
Jlaboparopusie paboTs (JIad) 0,9 24 0,45 12 0,45 12
[TpakTrueckue 3ansitust (I13) 1,35 36 0,45 12 0,9 24
CamocrositesibHas padora (CP): 4.4 120 1,65 45 2,75 75
CamMocTosATeIbHOE U3YUYEHHE 4.4 120 1,65 45 2.75 75
pa3esioOB TUCIUTIIMHBI
Buja koHTpOJISi: IK3aMeH 2,0 54 1,0 27 1,0 27
KonTakTHas paboTa — MpOMEKyTOYHAS 0.6 0.3 0.3
arrecTanus 2 1,0 1,0
IToaroToBKa K 3K3aMEHY 534 26,7 26,7
By MTOroBOro KOHTpoOJIs IK3. IK3.

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«O01mas ¥ HeoOpraHn4yecKasi XuMUsDH)

1. Leab TUCHUILUIMHBI — MPUOOPETEHUE 3HAHUN M KOMIIETEHIMH, (hopMHUpOBaHUE
COBPEMEHHBIX MPEACTABICHUI B 00JACTH TEOPETUIUECKUX OCHOB XMUMUU U XMMUU IJIIEMEHTOB.
2. B pe3yabTtare wu3yyeHus IMCHUIUIMHBI 00ydalommiics 1O mNporpamme

0akajaBpHUaTa J0JIKeH:

Obaaoams crnenyromumu obuienpodeccruonanbabiMu (OITK) komnereHnusaMu:

— CIIOCOOHOCTBIO U TOTOBHOCTBIO HCITOJI30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIMIUTMH B ipodeccronanbHoii aestensHoctu (OITK-1);

— TOTOBHOCTBIO HCITIOJIb30BaTh 3HAHUS O CTPOCHHH BEIECTBA, MPUPOJC XUMHUUYCCKOM
CBSI3M B Pa3IMUHBIX KJaccax XUMUYECKUX COCTUHEHUH ISl MOHMMAaHHs CBONCTB MaTepUAIOB U
MEXaHHU3Ma XUMHYECKUX TPOIIECCOB, MPOTEKAIOIINX B OKpyxkatoriem mupe (OITK-3).

3namo:

— 2JIEKTPOHHOE CTPOCHHE aTOMOB M MOJIEKYI;

— OCHOBBI TEOPUU XUMHUYECKOU CBSI3U B COCTMHEHUSIX PA3HBIX THUIIOB, CTPOSHUE BEIIECTBA
B KOHJCHCHUPOBAaHHOM COCTOSIHUH,

— OCHOBHBIC 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUYCCKUX IMPOIECCOB U XAPAKTEPUCTUKH
PaBHOBECHOT'O COCTOSIHUS;

— METO/IbI ONMMCAHUS XMMHYECKUX PABHOBECUH B PACTBOPAX JJICKTPOIUTOB,

— CTPOEHHE U CBOMCTBA KOOPIUHAIIMOHHBIX COCTUHEHHIA,

— XUMHUYECKHE CBOMCTBA AJIEMEHTOB Pa3IMYHBIX TPYIIT MEPUOJTNYECKON CUCTEMBI H UX
BAKHENIIUX COCTUHEHUMN.

Ymemn:

— BBINOJIHATh OCHOBHBIE XUMHYECKHE ONEpallid, OMPEIesiTh TEePMOIUHAMUYECKHE
XapaKTePUCTUKN XUMHYSCKUX PEaKIi U paBHOBECHBIC KOHIICHTPAIIUHU BEIICCTB;

— WCTONB30BaTh OCHOBHBIE XWMHUYECKHUE 3aKOHBI, TEPMOIMHAMHYECKHE CIIPABOYHBIC
JAaHHBIC JUTS PEIICHUS TIPOPECCHOHATBHBIX 3a/1a4;

— TMPOTHO3UPOBATH BIMSHHUE Pa3NUYHBIX (DAKTOPOB HA PABHOBECHE B XHMMHUYECKUX
pEaKIusX.

Braoemy:

— TEOPETHYECKUMH METOJIaMH OITMCAHUS CBOMCTB TPOCTBIX M CJIOXKHBIX BEIICCTB Ha



OCHOBE DJJIEKTPOHHOIO CTPOEHUS HMX aTOMOB M IIOJOKEHHUS B IEPUOJUYECKON CHUCTEME
XUMHUYECKHX 3JIEMEHTOB;

— DKCIEPUMEHTAJbHBIMU METOJAaMU ONPENEICHUS HEKOTOPHIX (U3UKO-XUMHUYECKUX
CBOMCTB HEOPIaHUYECKUX COCIMHEHUM.

3. KpaTkoe coaepskaHue JUCHUILINHBI

Pa3nen 1. IlpuHnunel xumuu

1.1 Crpoenue atoma.

BonnoBeie cBoiicTBa MaTepuaibHBIX 00BEKTOB. YpaBHeHue ne bpoiuis. CooTHomieHue
HeonpeneneHHocTel [ elizenoepra. [lonsTre o kBaHTOBOW MexaHuKe U ypaBHeHuH [lIpenunrepa.

1.2 Tlepuoauyeckuii 3aK0H U MEPUOANYECKAst CUCTEMA.

CoBpemenHas (opMyIHpPOBKa MEPUOANYECKOTO 3akoHa. [lepuoanyeckas cucrema u ee
CBA3b CO CTPOEGHHUEM aTOMOB. 3allOJHEHHME DJIEKTPOHHBIX CJIOEB U 000JOYEK aTOMOB B
nepuoauyeckoit cucreme snnemeHToB [[.M. Menneneena.

1.3 OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIE ITPOLIECCHI.

Crenenu okucieHus. BaxHeillye oKuCIUTENN U BOCCTAHOBUTENU. BaxkHelne cxembl
IIPEBPALIEHMS] BEILIECTB B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX.

1.4. Xumuyeckas CBSI3b U CTPOCHUE MOJIEKYII.

KoBasieHTHast cBsi3b, OCHOBHBIE IOJIOKEHUS METO/A BAJIEHTHBIX CBs3el. PaccMoTpenue
CXeM TIepeKphIBAaHHsI AaTOMHBIX oOpOuTaneii mnpu o00pa3oBaHWMU CBsI3€ B  MOJIEKYJax.
['uGpuamn3anys BOTHOBBIX (yHKIMNA. OCHOBHBIE TIOJ0KEHUSI METO]a MOJICKYJISIPHBIX OpOHTanen
(MO JIKAO). Metoa I'mmnecrin. O01mue cBeICHHS 0 KOMIUICKCHBIX COSIUHEHUSX, UX CTPOCHHE.
MexMoiekyisipHas U BHyTPUMOJIEKYJISIpHAs BOJIOPOJIHAsA CBsA3b. MIOHHAs CBA3b Kak MpeAesibHbIN
cily4ail KoBaJIeHTHOM cBsizu. OOIIMe NpeAcTaBiIeHUS O MEXMOJIEKYISIPHOM B3aUMOJEHCTBUU:
OpPUEHTAIIMOHHOE, MHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOIEHCTBUS.

1.5. [lonsiTHE 0 XUMUYECKOM TEPMOJUHAMHUKE.

TepMmonuHamuyeckue  (QPYHKIMM  COCTOSIHUS — (XapaKTepUCTHUYECKHWE  (PYHKIIMH).
BHyTpeHHSIsI SHEpTUs ¥ SHTAIBINS, UX GU3NICCKUN CMBICT. TepMOXUMUS U TEPMOXHUMUYECKHE
ypaBHeHud. 3akoH ['ecca u cneactsus u3 Hero. [loHsTre 06 HTponUU, aOCONMIOTHASI SHTPOIIUS U
CTpOEHHE BellecTBa. MI3MeHEeHe SHTPOIUHU B Pa3IMYHBIX MPOLIECCaX.

1.6. IlonsTHE O XMMHUYECKON KHHETHKE. XMMUYECKOE paBHOBECHE.

OnHocTanuifHbIC U CIIOKHBIE peaKIuu. 3aKOH JeHcTBYIomMX Macc. KoHctanTa ckopoctu
peakuuu. MONEKYISIpHOCTh W MOPSJIOK peakuuu. 3aBUCHUMOCTh CKOPOCTH peakUuu OT
TEMIIEPATYPHI; SHTAIBINS AKTUBALMHU. [ OMOTE€HHBII U F€TEpOTreHHBIM KaTaaus3.

HctuHHOE M kaxymnieecss paBHOBecus. KOHCTaHTa XMMHMUYECKOTO PaBHOBECHUS. DHEPTHUs
['nb6ca, ee cBsA3b C HHTponuedl u sHTanbnued. Puznueckuit cmpicn 3Hepruu ['nbbca.
OHTPONUUHBIA M SHTAIBIUUHBIA (akTopsl npouecca. CBa3b AG’r ¢ KOHCTAaHTOI paBHOBECHSI.
Cwmenenne xumudeckoro pasHosecus, npunuun Jle-Illarense — bpayna.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

[Ipoueccel, compoBoXkaaromue 00pa3oBaHHWE  JKUAKUX  UCTHHHBIX  PAcTBOPOB
HERJIEKTPOJIUTOB M 3JIEKTPOIMUTOB. ACCOLMHUPOBAHHBIE U HEACCOLMUPOBAHHBIE SJIEKTPOJIUTHI.
Crenenp auccounmanuu. KoHcranta aucconuanuu. PaBHOBecue B CUCTEME, COCTOSALIEN W3
HaCBILIEHHOI'O PAacTBOPa MaJOPACTBOPUMOIO 3JIEKTPOJIUTA U €ro KpucramioB. PaBHoBecue B
pacTBopax KOMIUIEKCHBIX coeMHeHU. PaBHOBecHe nuccolnannu BOJbl, HOHHOE MPOU3BEACHHE
BO/JIbI M €r0 3aBUCUMOCTH OT Temmneparypsl. lllkana pH. ['maponus comnen.

Paznen 2. Heoprannueckasi Xumusi.

2.1. Xumust S-371eMeHTOB. 2.2. XUMHUS P- SJIEMEHTOB.

Bonopon-niepBslii 2I€MEHT MEPUOAMYECKON CHCTEMBI, €r0 JIBOWCTBEHHOE ITOJIOKEHUE.
Onementsl 1 - 2 m 13 - 18 rpynn nepuoandeckoi CUCTEMBI. 3aKOHOMEPHOCTH B M3MEHEHUU
AIIEKTPOHHBIX KOHQUTYpaIMii, BEIMYMH paJUyCOB, 3JICKTPOOTPULATEIBHOCTH U HHEPTUU



WOHU3ALIMM aTOMOB. TUNIMYHBIE CTENIEHU OKHUCIICHHS. XMMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH B CTPOEHHHM M CBOMCTBAX OCHOBHBIX THIIOB coeAuHEHMH. IIpuponHsie
COEIMHEHUS, TOIYYEHUE U IPUMEHEHHUE.

2.3. Xumust d-amementoB. 2.4, Xumus f- aseMeHTOB.

OnemeHThl 3-12 rpynn NepUOIUYECKOM CUCTEMbl. 3aKOHOMEPHOCTH B HM3MEHEHUHU
AIIEKTPOHHBIX KOH(PHUTYpaAIUi, BETMYUH PATUyCOB, JHEPTHH HOHU3AIINHU, XaPAKTEPHBIX CTENEeHEH
OKHCJICHUsI, KOOPJAMHAIIMOHHBIX 4YHCel aTroMoB. [lpuponHble coeauHEHUs, MOIYy4eHUE U
COIIOCTaBJICHUE (PU3UUECKUX U XMUMHUYECKHUX CBOMCTB MPOCTHIX BemiecTB. CTpoeHHe U CBOICTBA
OCHOBHBIX TUIOB coenuHeHuit. OcobennoctH f- aeMeHToB.

4. O0beM y4eOHOI 1 CHUITHHBI

Bcero 1 cemectp 2 ceMecTp
Bunpl yaeOHoI paboThI B 3au. Bakan. | B3au. | Bakax. | B3au. | B akan.
el Jacax el Jacax el Jacax
IO AL SIS 12 432 7 252 5 180
JUCHMILIMHBI 110 Y4eOHOMY IVIAHY
Konraxruas padora - 6,23 224 | 356 | 128 | 267 | 96
ay/IMTOPHBIE 3AHATHS
Jlexumm (Jlek) 1,78 64 0,89 32 0,89 32
[Tpaktnueckue 3ansatus (I113) 0,89 32 0,89 32 - -
JlaGopaTtopHbie paboTsI (J1ab) 3,56 128 1,78 64 1,78 64
CamocrositenbHas padora (CP) 3,78 136 2,44 88 1,34 48
CamocTosiTeIbHOE U3YUCHHE
Casenon MCHHHHHHY; 3,78 136 2,44 88 1,34 48
JK3aMeH 2 72 1 36 1 36
KonrtakTHas pabora — 0.8 0.4 0.4
IPOMEKYTOYHAs aTTECTALUS 2 1 1
[ToaroToBka K 3K3aMeHy 71,2 35,6 35,6
Bcero 1 cemectp 2 ceMecTp
Bunel yue6HoI paboTh B 3au. B B 3au. B B 3au. B
e, | 2CTPOHOM. | ™ " | aCTPOHOM. | =" " | ACTDOHOM.
Jacax Jacax Jacax
O01as Tpy10eMKOCTh
AMCHUILUIHHBI 110 y4eOHOMY 12 324 7 189 5 135
IUIAHY
Konrakrnast pagora- 623 | 168 | 356 o6 | 267 | 72
ay/IMTOPHbIE 3aAHATHUS
Jlexuun (JIek) 1,78 48 0,89 24 0,89 24
[Tpaktueckue 3anstus (I113) 0,89 24 0,89 24 - -
JlaGopatopHsle pabotsl (JIab) | 3,56 96 1,78 48 1,78 48
CamocrosiTejibHas padoTa 378 102 244 66 134 36
(CpP) ' ’ ’
CaMOCTOSITETbHOE U3YYEHUE 378 102 244 66 134 36
pa3eNoB JUCLUILIMHBI ' ’ ’
Bua koHTpOJIA: 3K3aMeH 2 54 1 27 1 27
KonrtakTtHas pabora — 0.6 0.3 0.3
IPOMEKYTOYHAs aTTCCTALMS 2 1 1
[ToaroroBka Kk 3K3aMeHy 53,4 26,7 26,7




AHHOTAIUA padoyeil MPOrpaMMbl JUCHUIIIMHBI
«Opra}mqecmm XHUMU»

1. Heap pucHUIUIMHBI — TpuoOpeTeHHe OOYYaIOIMMUCS 3HAHUM O CTPOSHUU
OPTaHWYECKUX COCTUHCHHI, OCHOBHBIX XHUMHUYECKHMX CBOHCTBAX pa3IUYHBIX KJIACCOB
OpraHMYECKUX COCAMHEHMH W MeToJaX WX TMOJY4YeHHs, KaK TNPOMBILIUICHHbIX, TaK U
71a00paTOPHBIX.

2. B pe3yabrare wu3yYeHUs JUCHMILUIMHBI OOy4YaloUIUiicsi 1O mporpamMme
O0akajiaBpHAaTAa J10JI:KeH:

Obnaoams cnenyromumu oommekynbTypHbiME (OK) n ob6menpodeccunonanbabivu (OITK)
KOMIICTCHITHSIMHU:

— CITOCOOHOCTHIO K caMOOpraHu3anuu u camoobpaszosanuio (OK-7);

— CIIOCOOHOCTBIO U TOTOBHOCTBIO HUCITOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIHH B ipodeccruonanbroi aesreaproctr (OITK-1)

— TOTOBHOCTBIO HMCIIOJB30BaTh 3HAHHS O COBPEMEHHOW (U3WYECKOW KapTHHE MHUPA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BEIIECTBA JJIsi MOHHUMAHUS
OKpy»Xaromiero mupa u siiieanit npuposl (OI1K-2);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O CTPOCHUHU BEUIECTBA, MPUPOAEC XUMUUYECKOM
CBS3M B Pa3IMYHBIX KIAcCaX XHWMHUYCCKUX COCIUHEHWH Ui TIOHMMaHUs CBOWCTB
MaTepuajoB U MEXaHM3Ma XMMHUYECKUX MPOLECCOB, MPOTEKAIOUINX B OKPYXKAIOIIEM MHpE
(OIIK-3).

3nams:

— TEOPETUYECKUE OCHOBBI CTPOCHUS M CBOWCTB Pa3IMYHBIX KIIACCOB OPTraHUYCCKUX
COCJIMHEHM;

— CrmocoObl TMOJIYYCHUST U XWMHUYCCKUE CBOWCTBA OCHOBHBIX KJIACCOB OPTraHUYECKUX
COCJIMHEHM;

— OCHOBHBIC MEXaHHU3MBI TPOTEKAHUS OPTaHHYECKUX PEaAKIIHH.

Ymems:

— TPUMCHATh TEOPETHYCCKUE 3HAHUSA JUIS CHHTE3a OPraHMYECKUX COCIUHCHHMA
pa3IMYHBIX KJIACCOB;

— aHAJTM3UPOBATH U MPEJICKA3BIBATh PEAKIIMNOHHBIE CBOWCTBA OPTAHUMYECKUX COCTMHCHU;

— COCTaBJISITh CXEMbI CHHTE3a OPTraHUYECKUX COSAMHEHUH, 3aJAaHHOTO CTPOCHHS.

Braoemy:

— OCHOBaMH HOMEHKJIATYphl U KJIACCH(PUKAIIUU OPTaHUYECKUX COSTUHEHUH;

— OCHOBHBIMH TE€OPETHYCCKHMH ITPEICTABICHUSIMH B OPraHUIeCKON XMMHH;

— HaBblKaMU OOOCHOBaHHUS pAIMOHAJBHBIX CIOCOOOB TMOJYYEHUS OPraHUuYEeCKUX
BEIIIECTB.

3. Kparkoe cogep:kaHue TUCHHUIINHBI

Paznen 1. «Teopust XUMUYECKOTO CTPOEHHUS U HACBILIEHHbIE YTIIeBOAOPOIbI (YB)»

1.1  Teopus XUMHYECKOTO CTPOCHHUS

1.2  Ankasbl

1.3  Crepeousomepus

14  [uxnoankaHbl

Pazpnen 2. «Henacoiienusie Y B»

2.1  AnkeHsl

2.2  Ankunbl

2.3 AJKaJveHbl U TTOJIMEHBI

Paznen 3. «ApoMaTudeckue COeAHHEHUSD)

3.1  Teopum apOMaTUIHOCTH.

3.2 CoennHeHus 6EH30JILHOTO pAa

4. O0beM y4eOHOH JUCHUINIMHBI



Cemectp

Bcero
Buj y4eOHOM paboTh 2 cemectp
3E Axkan. 3E Axkan.
9. 9.
OO1mas TpyA0eMKOCTb AUCIUILIUHBI 3 108 3 108
KonTakTHasi padora — ayiuTOPHBbIE
O —— 1.32 48 1.32 48
Jlexkuun 0.44 16 0.44 16
[Tpaktrueckue 3ausatus (113) 0.88 32 0.88 32
Jlaboparopusbie paboTsl (JIP) - - - -
CamocrosiTejibHas padoTa 1.68 60 1.68 60
KonrtaktHas camocrositenbHast pabora 0.4 0.4
CamocTosTenpHOEe H3YUYCHHE Pa3IeIOB 1.68 596 1.68 596
JIMCIUTUIAHBI
Buja uTOrOBOro KOHTPOJIS: 3ayeT ¢ OLEHKOM
Beero Cemectp
Buj y4eOHOM paboThl 2 cemectp
3E Actp. 3E Actp.
9. 9.
OO1mas TpyA0eMKOCTb AUCIUIIIHHBI 3 81 3 81
KonrakTHasi paboTa — ayAuTOpPHBIE
SAHSITHSI: 1.32 36 1.32 36
Jlekuun 0.44 12 0.44 12
[TpakTuueckue 3ansatus (I113) 0.88 24 0.88 24
JlabopaTopusbie padoTsl (JIP) - - - -
CamocrositesibHas padora 1.68 45 1.68 45
KonTtakTHas camocrositenpHasi paborta 0.3 0.3
CamocTosaTenbHOE U3y4YEeHUE pa3/iesioB 1.68 44.7 1.68 44.7
JUCHUATUTHHBI
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLIEHKOM

AHHOTaNus padoyeil MPOrpaMMbl JUCHUNIMHBI
«Pu3nueckass XuMus»

1. leab AMCUMIIMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YITPABJISIOIIAX XOJIOM
XUMHYECKOT0 Tpoliecca, MoKa3aTh OOJACTH MPUIIOKEHUS ATHX 3aKOHOB M HAyYUTh CTYIEHTa
TPaMOTHO IPUMEHSTH WX MPHU PEIICHHH KOHKPETHBIX TEOPETUUYCCKUX U TPAKTHICCKHUX 3a71ad.

2. B pe3yabrare wu3yueHusi AUCUMILVIMHBI O0y4YawuIWiicsi N0 mporpamme
O0akajiaBpHaTAa I0JIKEH:

Obaaoams crnienyromumu obmienpodeccruonanbHbiMu kKomnetennusmu (OI1K):

— CMOCOOHOCTBIO U TOTOBHOCTH HMCIIOIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUTHH B Tipodeccuonanbhoit nesrenbroctu (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O COBPEMEHHOHN (u3MYeckoil KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHHM BEINECTBA JUISI TIOHUMAaHUS
OKpy’Karomiero Mupa u spieHuii mpupozst (OI1K-2);

— TOTOBHOCTHIO HCTOJBH30BaTh 3HAHHE O CTPOCHUHU BEIIECTBA, MPUPOJA XUMUYECKOU
CBSI3M B Pa3IMYHBIX KJIaccax XUMUYCCKUX COCTUHEHUH IS IOHMMAaHWS CBOHCTB MAaTepUAIOB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKArOIUX B okpyxkatoiiem mupe (OITK-3).



3namo:

— OCHOBHBIE 3aKOHBI (M3MYECKON XHMHHU, B3aHUMOCBS3b (U3NYECKUX M XHMHUYECKUX
XapaKTEepPUCTHUK IpoIiecca;

— NOYyTH ONpENEJCHUs BaXHEHIIUX XapaKTEPUCTHUK XMMHYECKOTO  PpPaBHOBECHS
(KOHCTaHTBHI paBHOBECHS, PABHOBECHOTO BbIXOJAa MPOAYKTa, CTEIIEHU IMPEBPAIICHHUS HCXOIHBIX
BEIIECTB) U BIUSHUS Pa3IUYHbIX (PAKTOPOB HA CMEIICHUE XUMHUECKOIO PABHOBECHS;

— YCJIOBUSA YCTaHOBJECHHSI (Da30BBIX paBHOBECHM B OJHO- U MHOTOKOMIIOHEHTHBIX
CHUCTEMax, BO3MOKHOCTH Pa3/IeJCHUs CIOXKHBIX CUCTEM Ha COCTABJISIOIINE KOMIIOHEHTHI;

— TEPMOJMHAMHUYECKOE OIHMCAHME CBOMCTB HJICAJbHBIX M HEUICAIbHBIX PACTBOPOB,
MOAXO/bI K HAXO0KICHHUIO NapLMAJIbHBIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB pacTBOpa.

Ymems:

— TOPUMEHSATHh TEOPETHUYECKHE 3HAHHUS U HKCIEPUMEHTAJIbHBIE METOJbl HCCIIEIOBAHMS
buznyeCcKOi XUMUU NP pelIeHUH NPoPecCUOHANBHBIX 33/1aY;

— IPOBOJUTH TEPMOJWHAMHYECKHUE PACUETHI, OCYIIECTBIISATh AHAIU3 U HA OCHOBE 3TOT0
JenaTh 000CHOBAHHbBIE BBIBOJIBI,

— TpeAcKa3biBaTh W HAXOJUTh ONTHUMAIbHBIC YCIOBUS TMPOBEACHUS XHUMHYECKOTO
rpoliecca ¢ UeJbIo MOTyYeHUs MAaKCUMaIbHO BO3MOXKHOTO BBIXO/a HHTEPECYIOIIEro MPOIYKTa;

— TMPEACTaBIATh NaHHBIC JIAOOPATOPHOIO WCCIEAOBaHUSA B Tpaduueckoil dopme u Ha
OCHOBE MOJYYEHHBIX 3aBUCHUMOCTEH ONPENEATh COOTBETCTBYIOIIME TEPMOAMHAMUYECKUE U
KHHETHYECKUE XaPAKTEPUCTUKN XUMHUYECKOM CUCTEMbI U XMMHYECKOTO TPOIIeCcCa;

— TPOBOJUTH AHAIM3 U KPUTHYECKHM OIICHUBATH IOJIYYCHHBIC HKCIICPUMEHTAIBLHbBIC
JIaHHbIe, 00001IaTh U JeaTh 000CHOBAHHBIE BHIBOJIBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Braoemy:

— KOMIUJIEKCOM COBPEMEHHBIX TEOPETUUYECKUX METOJI0OB (U3HUYECKOM XUMHUHU IS
pElIeHUs] KOHKPETHBIX UCCIEI0BATEIbCKUX 3a/1a4;

— HaBBIKAMHM ONPEJICTICHUSI COCTOSIHUSA PABHOBECUSI U CAMOIIPOU3BOJIBHOTO HAIlpaBICHUS
XUMHYECKOTO MPOIIECCa;

— mpuemMamMu OOpaOOTKM TIOJIYYCHHBIX OIBITHBIX JAHHBIX JUIsl BBISBICHUS U
YCTaHOBJICHHUSI B3aMMOCBSI3€d MEXAy TEPMOJWHAMUYECKUMHU CBOMCTBAMU U (U3MUYECKUMU
napameTpaMH MpoIecca;

— 3HAHMSIMU  OCHOBHBIX 3aKOHOB (DM3WYECKOM XUMHUU I COJEpPKATEIbHOU
MHTEpPIPETALNN TEPMOAMHAMUYECKUX PACUETOB.

3. Kparkoe comepxanue q1MCUMILTHHBI

Pazgen 1. Xumuueckas TepMoIMHAMUKA

1.1.  TlepBblii 3aKOH TEPMOIUHAMUKH.

TepMoauHaMUUECKHE CHUCTEMBbl U TEPMOJMHAMHYECKUE TapamMeTpbl. JDKCTEHCUBHBIE U
MHTEHCUBHBIE CBOWCTBA CHUCTEMbI. TepmoanHaMuueckuid mporecc. DyHKIHUH COCTOSHHUS H
dbyHKIIMKM TIporiecca. BHYTpeHHsIs SHeprus M SHTANbIUSA, UX CBoicTBa. Temnora u paboTa Kak
dbopmbl miepenaun d>Hepruu. PaboTta pacmmpeHus raza u moJie3Has paborta. DopMyITUPOBKHU
MEepPBOro Hayala TEPMOAMHAMHKH. B3auMOCBS3b TEIMIOTHI, pabOThl U U3MEHEHUS BHYTpPEHHEH
SHEPTUU B U30XOPHOM, H300apHOM M M30TEPMUYECKOM Tpolieccax. Ternao€éMKOCTh BEIIECTBA —
M30XOpHasl WM u300apHas, MoOJApHas, yaenbHas. TemnoéMKOCTh HICalbHBIX Ta30B,
B3aUMOCBs3b MOJIApHBIX TemioéMkocTed Cp m Cv uaeanbHOro rasa. Temmo€MKOCTh TBEPIbIX
BEIIECTB W JKUIKOCTEH. 3aBUCHMOCTh MOIISPHOW H300apHON TEIIOEMKOCTH BEIIECTBA OT
TEeMITepaTyphl, SMIUPUUECCKUE YPABHEHUS (CTETICHHBIC PSJbI), UX TPUMEHUMOCTh. 3aKOH KyOOB
Jebas, npaBuino Jrononra u Iltu. Cpengnss uzobapHas TEMIOEMKOCTh BEIIECTBA B MHTEpBAJe
temneparyp. TemmepaTypHas 3aBUCHUMOCTb MpupaiieHus sHTanbnuu Beniectsa (Ht — Ho) mpu
MOCTOSSHHOM JaBJICHUU C Y4E€TOM (Pa3oBBIX MepexoAoB. TemnoBoil 3p¢HeKT XUMHUECKOTO
npouecca. OcHOBHOe cTaHIapTHOe cocTosiHue. CTaHAapTHBIE SHTANBIIUU 00pa3oBaHUS U
cropanusi BemiecTB. [lpumeHeHne 3akoHa ['ecca [ BBIYUCICHUS TETUIOBBIX 3(PQEKTOB
XUMUYECKUX U (PU3UKO-XUMHUUYECKUX MPOIeccoB. CBsA3b TEIIOBBIX A(()EKTOB MPH MOCTOSTHHOM



o0beMe W TpH TOCTOSTHHOM JIaBJICHUH. 3aBUCUMOCThH TEIUIOBOTO 3¢ (deKTa peakiuu OT
temneparypbl. BoiBon u ananu3 ypaBHeHus Kupxroda B muddepeHnmanbHoi dopme.
HNuTterpupoBanue ypasHeHus Kupxroda.

1.2.  Bropoii 3aKOH TePMOJINHAMHUKH.

CaMonpou3BOJIbHBIE W HECAaMOIIPOU3BOJIbHBIE, OOpaTUMble U  HEOOpaTUMBIE,
paBHOBECHBIE (KBa3UCTAaTHYECKHE) W HEPABHOBECHBIC NpOIecChl. PaboTa paBHOBECHOTO U
HEPAaBHOBECHOTO MpolieccoB. POPMYTUPOBKH BTOPOrO Hayajla TEPMOAMHAMUKH. DHTPOIHUS KaK
KpUTEpPUN HAMPaBIECHHOCTH CaMOIPOU3BOJIBHBIX IMPOIIECCOB U PAaBHOBECHUSI B HM30JIMPOBAHHBIX
CUCTeMax. 3aBHUCHUMOCTb SHTPOIMHU BEIIECTBA OT MapaMEeTPOB COCTOSIHHUS (TemImepaTyphl,
naBicHHs, oObeMa). Pacyer M3MEHEHHs] SHTPONMU B Pa3IMUYHBIX MPOIECCaX, CBSA3AHHBIX C
M3MEHEHHUEM COCTOSHUSI MJCaIbHOTO Ta3a, a TAaKKe YUCTBIX TBEPABIX WU KHUJIKUX BEIECTB.
W3meHeHnne >HTpONUU B MPOIECCE CMEILICHUS HICAIbHBIX ra3oB. M3MeHEHHE SHTpONUU MNpU
dazoBbix mnepexomax. TeruioBas TeopemMa Hepucrta, moctynar I[lnanka (TpeTrbe Hayao
tepmoauHamMuku). CTaTUCTHUYECKas MHTEPHpETalus BTOPOro Hayajla TEPMOIAMHAMUKH,
ypaBHeHue bonbimana-Ilnanka. Beruuciienne aOconoTHOW SHTpONMM BemiecTBa. Pacuer
W3MEHEHUS SHTPOIUU B XUMHUYECKUX PEAKIMSIX MPU Pa3TUYHBIX Temreparypax. OO0beAnHEHHOE
ypaBuenue I u Il 3akoHoB TepmonuHamuku. DHeprusi ['enpmronbla u sHeprus ['m60ca kak
KpUTEPUU  HANPABICHHOCTH  IMPOLIECCOB W  PABHOBECHUS B  3aKPBITBIX  CHCTEMaX.
Xapakrtepuctudeckue (QpyHKIUU. 3aBUCUMOCTH SHepruu l'enpmronbia u sHepruu ['mbbca ot
napaMeTpoB COCTOsSIHUS. TemreparypHas 3aBUCUMOCTh dHepruu [mbOca BemecTBa ¢ yd4€Tom
dazoBeix mepexonoB. Pon ¢azoBoro mnepexona (mepBblif, BTOpoil). YpaBHeHuss [ub60ca-
['enpmromnbia. Pacuer uameHennii ctangapTHeIX SHepruid [ m66ca u ['enbMronbpa B XMMHUYECKUX
peaKusX MpHU pa3InYHbIX TEeMIIepaTypax.

CucreMpl TEPEMEHHOr0 C€OCTaBa. XHMMUYECKUH TMOTEHIMAl KOMIIOHEHTa CHUCTEMBI.
3aBUCHUMOCTh XMMUYECKOTO MOTEHIMANA OT JAABJIICHUS U TeMIepaTyphl. Y CIIOBUS paBHOBECUS U
CaMOIIPOU3BOJILHOTO MPOTEKaHUs MPOLIEcca B CUCTEMAX IEPEMEHHOT0 COCTaBa.

1.3. Xumudeckoe paBHOBECHE.

MatepuanbHblii 0ajlaHC XMMHMYECKOM peaklliy, CTENEHb IPEBPALEHUS, XUMUYECKas
nepeMeHHas. YpaBHEHHE HW30TEpMbl XUMHUYecKoW peakuuu (uzotepmbl Bant-T'odda).
XHUMHYECKOE CpOJCTBO. AHalW3 YpaBHEHMsS HM30TEpMbl JJIsl ONpPEENICHUs HaIlpaBJICHUS
CaMONPOU3BOJIBHOTO  MPOTEKAHHUs  XMMHUYECKOW  peakuud OT  JAHHOTO  MCXOJIHOTO
(HepaBHOBECHOI0) cocTosiHUS. TepMonnHaMuyeckass KOHCTaHTa XUMHYECKOIO PaBHOBECHUS U
SMIOUPUYECKUE KOHCTAHTHI XxuMuueckoro paBHoBecus (Kx, Kc, Kn, Kp), ypaBHeHHs UX CBSI3U AJs
peakuuu B HACAIBHOM Ta30BOM cmech. KoOHCTaHTBI paBHOBECHS Il TOMOTE€HHBIX U
TeTepOTreHHBIX pPEeaKlMii, HAeadbHBIX M HEUACATbHBIX PEAKIMOHHBIX CHUCTEM (Ha TpHUMepax).
CMmelieHe XMMHUYECKOTO paBHOBECHS NpU M3MeHeHMM obiero nasieHus (T = const) u mpu
nobaBieHHH B cucTeMy nHepTHOro rasza (T = const, P = const).

Brusiaue temrepaTypbl Ha KOHCTAaHTY XUMHUYECKOTO PAaBHOBECHS, YpaBHEHUS N300aphl 1
M30XOpbl XUMUYECKON peakuuu. BbIBOJ, aHANN3 U MHTETPUPOBAHME HA3BAHHBIX YPABHEHHI Ha
npuMepe ypaBHEHUs: u300apbl. Pacuer cpeiHero ¥ HCTUHHOTO TETJIOBOr0 3P peKTa XUMHUUYECKUX
peakuuii U3 3aBUCUMOCTH TEPMOJMHAMHYECKOW KOHCTAHThI PABHOBECUS OT TEMIIEPATYPBHI.
Pacuer kOHCTaHT paBHOBECHS XMMHYECKHUX PEAKIMA M3 CTAHAAPTHBIX TEPMOIMHAMUYECKUX
GbyHKIMI BemiecTB. BrluncieHne KOHCTAaHT PaBHOBECHS] XUMUYECKUX PEAKIIHI M0 CPaBOYHBIM
JTAHHBIM O KOHCTAHTaX PaBHOBECHS PEAKIIM 00pa30BaHUs COSTMHEHUIN U3 TPOCTHIX BEIICCTB.

Paznen 2. dazoBbie paBHOBECHS B OJIHOKOMIIOHEHTHBIX CUCTEMAX

2.1. ®a3oBeic mepexoabl u (a3oBas gUarpaMma COCTOSHHS IS OJTHOKOMITOHEHTHBIX
CUCTEM

da3za, KOMIIOHEHT, 4HUCJIO creneHed cBooOozabl. IlpaBunmo ¢a3z I'mbb6ca. I[Ipumenenue
npaBuia ¢a3 ['ubbca ana ananmuza ¢Ga3oBBIX PABHOBECHN B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
JuarpamMma COCTOSIHUSI OJJHOKOMITOHEHTHOM CHUCTEMBI, €€ (a30oBble MO, JUHUA U TPOWHBIC
TOYKH, BBIPAXKAIOIIHNE COOTBETCTBEHHO oJHO(a3Hoe, nByX(]a3zHoe u Tpex(da3HOe paBHOBECHS.
Hacprmennsiii map, TeMmepaTypHasi 3aBUCUMOCTh JaBJICHHUSI HACHIIEHHOTo mapa. Kputudeckas



TOYKa, KPUTUYECKOE COCTOSIHME BEIleCTBA, €ro OCOOCHHOCTH. BbIBOI M aHanu3 ypaBHEHUS
Knaneiipona. 3aBUCUMOCTb TeMIIEpaTypbl IUIABJIEHUS OT BHELIHETO JABJICHMS, HHTEIPUPOBAHUE
ypaBHeHus1 KnanelipoHa a1 paBHOBECUs TBEpAOE TENO - KUJIKOCTb. PaBHOBecHsl ¢ ra3oBoi
¢azoii, ypaBHenue Knamelipona-Kmnaysuyca, BBIBOI W HWHTETPUPOBAHUE YpaBHEHUS s
ONKCAHUA JIMHUW HCMapeHus M CcyOnMManuu, HCIosib3yeMble aonymieHus. OmnpezneneHue
KOOPJIMHAT TPOMHON TOYKH.

2.2. Onpenenenre TEPMOIMHAMUYECKUX (QYHKITUHN TIporiecca Gpa3oBoro nepexoaa

IIpumenenne  ypaBHenus  Kilanelipona-Knaysmyca g pacdera  M3MEHEHMS
TepMOJMHAMHYECKUX (QYHKIMM 1pu  (a30BbIX MpeBpalleHUsX. B3auMoCBsA3b SHTANbIUN
IUIABJICHUS, UCIIAPEHUS U BOSTOHKU B TPOMHOW TOUKE. DMIIMPUUECKOE IpaBUiio TpyToHa.

Paznen 3. Tepmonunamuueckas TeOpusi paCTBOPOB

3.1. OcHOBBI TEPMOIMHAMHKH PacTBOPOB. [lapuuanbHble MOJTBbHBIC BETMYHHEI

Knaccudukauuu pactBopos. Ilapuuanbabie MossipHble BeIUYuHBL. YpaBHeHus ['106ca-
Mrorema (BbIBOA M aHanu3). MeToasl onpeneneHns NapuuaibHbIX MOJSPHBIX BEIMYUH (METOJ
KacaTeJbHBIX M MeETOJ OTpe3KoB). OTHOCUTENbHbIE MaplHallbHble MOJISIPHBIE BETUYHMHBI
(mapuuanbHble MOJIsIpHbIE (QYHKIMK cMemeHus ). TepMoanHamMudeckue GyHKINU CMEIICHUSI.

3.2. TepmoauHaMHUeCcKOE ONMKUCAaHUE UI€aTIbHBIX U HEUICAIbHBIX PACTBOPOB

WneanbHble  (coBepLIEHHBbIE) pacTBOpPbl. XHWMHUYECKUMH TMOTEHIMAl KOMIIOHEHTa
ueanpHOro pactBopa. TepMoauHaMuyeckue (PyHKIHMU CMELIEHUS ISl WIeallbHbIX PacTBOPOB.
PaBHOBecue "mimeanbHBIH pacTBOp-map", 3akoH Payms, rpadudeckas WHTEpHpeTanus 3aKoHA
Paynsa. IlpenenbHo pa30aBiieHHbIE pacTBOpBL, 3akOoH ['eHpu. VYpaBHEHHE XHMHUYECKOTO
NOTEHLMana JUIsl pPacTBOPUTENsSl M pacTBOpeHHOro BemiecTBa. HeuneanbHble (peanbHbIE)
pPacTBOPBI, MOJOKHUTEIBHBIE U OTPUIIATENIbHBIE OTKIIOHEHHSI OT HeadbHOCTH (0T 3akoHa Payns).
CraHjapTHbIE COCTOSHUSI KOMIIOHEHTOB pacTBopa. CHMMeETpHUYHas U HECUMMETPUYHAsI CUCTEMBbI
cpaBHeHUs. Pacyer akTUBHOCTEH U pallMOHAIBHBIX KOA((UINEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepmomuHamudeckne (YHKIMM CMEMICHUS Ui HEWACAIBHBIX PAaCTBOPOB.
3aBUCHUMOCTh AKTUBHOCTH U KO3 (UIIMEHTa aKTUBHOCTH KOMIIOHEHTa OT TEMIEpaTypbl U
JTaBJICHMUSL.

3.3. KomnuratuBHble cBOKCTBA pa30aBICHHBIX PACTBOPOB HEJETYYUX BEIIECTB B JIETy4eM
pacTBopuTele

KonnuratuBHble cBoiicTBa pa30aBIEHHBIX PAaCTBOPOB HEJETYYHX BELIECTB B JIETYYHX
pacTBopuTeNiX (MOHUKEHHE JABJIEHMsI HACBHIIIEHHOrO Mapa pacTBOPUTENS HaJl PacTBOPOM IIO
CPaBHEHHMIO C YHCTBIM pAcCTBOPUTENIEM, IIOBBIIICHUE TEMIEPATypbl Hadajla KHUIEHUS U
MOHW)KEHUE TEeMIlepaTypbl Hauajga OTBEpJEBAaHUS pPACTBOPOB, OCMOTHYECKOE JIABJICHHE).
O0yITMOCKONMYECKass M KPUOCKOIMYECKass KOHCTaHTbl pacTBOpUTENss. BbIBoA ypaBHEHUS,
CBSI3BIBAIOILIETO MOHMKEHUE TEMIIEpaTypbl Hayana OTBEpJEBaHHUS C KOHLEHTpalued pacTBOpa.
Ocmoc, ocMoTHYeCKOe JaBlieHHe, 00paTHbBI ocMoc. Mcnoiab30BaHHE KOJUTUTaTUBHBIX CBOWCTB
JUISL ONPENENIEHHsS MOJIIPHOW Macchl, CTENEHW JAUCCOIMAlMM WIM CTEHEeHH acCOLMalluu
pPacTBOPEHHOI'O BEUIECTBA.

Paznen 4. dazoBbie paBHOBECHS] B MHOTOKOMITOHEHTHBIX CHUCTEMAax

4.1. PaBHOBecuE€ <CKUIKHUNA pACTBOpP - HACHIIIEHHBIM TMap» B JBYXKOMIIOHEHTHBIX
CUCTEMaX.

JlmarpaMMbl  «1aBIEHHE-COCTaB», «TEMIIEpaTypa-cocTaB», «COCTaB  I1apa-CoOCTaB
KUJIKOCTU» JJI1 WACaTbHBIX M HeWAealdbHBbIX pacTBopoB. [lpumenenue npasuna ¢a3 kK
UCCIIeIOBaHUI0 AuarpamM. 3akoHbl [ nb6ca-KoHoBanoBa. A3zeoTpomnus, TEPMOJAWHAMHUYECKOE
yclioBUE TOUKH azeorporna. [IpaBuiio peruara. @U3NKO-XMMHUECKHE OCHOBBI Pa3JIeIeHUs HKUIAKIX
cMecell MeTo/1IaMU MEePErOHKH U PEKTU(UKAITUH.

4.2. PaBHOBECHE «OKHIIKOCTH-TBEPIOE» B IBYXKOMIIOHEHTHBIX CHCTEMaX.

TepMuueckuil aHanu3, KpUBBIE OXJIAXACHHS, MOCTPOCHHUE AUarpamMMmbl IIABKOCTH I10
KpUBbIM oxJiaxaeHusa. CuctemMbl € OrpaHUYEHHOW M HEOrPAaHWYEHHOH pacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEpJAOM cocTosiHUU. M3omopdusm. Tumsl TBepAbIX pacTBOpOB. Jluarpammbl
IUTABKOCTH HM30MOP(GHO KPUCTAIIU3YIOIIMXCS BellecTB. JluarpaMMmbl IUIaBKOCTH CHUCTEM C



OTPaHUYEHHOM PACTBOPUMOCTHIO B TBEPIOM COCTOSTHUU. DBTEKTHUYECKOE U MEPUTEKTHUECKOE
paBHOBecHs. OmnpeleneHne cocTaBa IBTEKTUYECKOW KHUAKOCTH IOCTPOEHHUEM TPEYroJIbHUKA
Tammana. [Ipumenenue npasuia ¢a3 ['m60ca k uccnenoBanuio (pa3oBbIX paBHOBECHIA.

4. O0beM y4eOHOIl 11 CHUNITHHBI

Bun yuebHoi paboTbl 3E Axkan. 4.
OO0mmas TpyA0eMKOCTh TUCIIUTLIMHBI 5,0 180
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 1,78 64
Jlexuuu 0,89 32
[TpakTaeckue 3ansatus (I13) 0,89 32
Jlaboparopusie paboTs (JIP) - -
CamocrosiTejibHas padoTa 2,22 80
CamocTosATeIbHOE H3YUYCHHE PA3ICTIOB JUCITUTLIHHBI 2,22 80
Buabi KoHTpOJIA:
IK3aMeH 1 36
KonTakTHas pabota — mpoMeyTo4Has aTTeCTalus 1 0,4
[TonroroBka K SK3aMeHY 35,6
Buj MTOroBOro KOHTpOJIS: IK3aMeH

Bun yuebnoit paboTbl 3E Actp. u.
OO01mast TpyA0€MKOCTh TUCIIUATLTHBI 5,0 135
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,78 48
Jlekuun 0,89 24
[Tpaktueckue 3anstus (I13) 0,89 24
Jlaboparopusie pabots (JIP) - -
CamocrosiTesibHas padoTa 2,22 60
CamocTosiTeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTUIHHBI 2,22 60
Buabi KoHTpOJIA:
JK3aMeH 1 27
KonrtakTHas paboTa — mpoMexXyTO4YHas aTTecTalus 1 0,3
[TonroroBka K sK3aMeHy 26,7
Bujx uTOroBOro KOHTPOJIS: IK3aMeH

AHHOTaNus padoyeil NPOrpaMMbl JUCHUNIMHBI
«Komnonagnas xumus»

1. Ieap QMCHMIVIMHBI — O3HAKOMJIEHHE O0YYaloIUXCsS ¢ OCHOBAMU TEPMOJMHAMMKH
MOBEPXHOCTHBIX SIBICHUH, CIIOCOOAMH MOJIYY€HHS M Ba)KHEHIIMMM CBOMCTBAMU JMCIIEPCHBIX
CHUCTEM.

2. B pe3yabrare wu3y4eHHMs [MCUUIUIMHBI O00y4Yalluiics N0 mporpamme
0akajaBpUaTa J0JIKEH:

Obnadams cnenyrouumu oodmenpodeccunonanbHbiMu (OITK) komneTeHusIMH:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJI30BATh OCHOBHBIE 3aKOHBI (U3MKU B
npodeccuonanphoii aestenproctu (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHMS O COBPEMEHHOH (M3MYECKON KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BeEIleCTBA Ui TOHHUMaHUs



OKpY’Karomiero Mupa u spiaeauii mpupozst (OITK-2);

— CHOCOOHOCTh  MCIIOJIB30BaThb  3HAHUS O  COBPEMEHHOM  KapTHHE  MHUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHMM BeIIEeCTBA ISl TMOHUMAaHUsA
OKpy»aromiero Mupa u sipnennit npupozsl (OI1K-3).

3namo:

- IPU3HAKH OOBEKTOB KOJJIOUIHON XUMHH U UX KJIACCH(PHUKAIIHIO;

- OCHOBHBIE IIOHSTUS M COOTHOIIEHUS TEPMOIAMHAMUKU IOBEPXHOCTHBIX SIBJICHUI
(TepMOIMHAMUKa ITOBEPXHOCTHOIO CJOS; aJAre3usi, CMauMBaHHWE U PACTEKaHUE >KHUJKOCTEM;
JMCIIEPCHOCTh U TEPMOJMHAMUYECKHUE CBOMCTBA TeI; aAcOpOLMs ra3oB U MapoB, afcopOLus U3
pacTBOpPOB);

- OCHOBHBIE TeOpUHU (PU3NIECKOM afgcopOumy;

- OCHOBHBIE MPEJCTABIEHUS O CTPOEHUU JABOMHOTO 3JIEKTPUUECKOTO CIIOS;

- IPUPOY SJIEKTPOKUHETUYECKOIO MOTEHIINANA;

- OCHOBHBIE 3JIEKTPOKMHETUUYECKUE SIBJICHMUS;

- YCIOBUS IPUMEHUMOCTH 3akoHa CTOKCa;

- 3aKOH DJifHITeHa — CMOJTYyXOBCKOT0, TUTICOMETpUUECcKoe ypaBHeHue Jlamiaca.

- IPUPOY CEIMMEHTALMOHHON U arperaTuBHOM yCTOMYUBOCTH;

- OCHOBHbIE cBOMcTBa pacTBOpoB [IAB kak 1Mo(uIbHBIX cUCTEM;

- ocHOBHbIE nojoxeHus reopun JJIDO;

- NPUYMHBI U OCOOEHHOCTU OBICTPOM M MEJIEHHOM KOaryssiiH, KOHLEHTPALUOHHON U
HEUTPAIM3aLMOHHON KOAryJIALH.

- TUNBI CTPYKTYp, BO3HHMKAIOIIME B JHUCIEPCHBIX CHUCTEMax, HIPUYMHBI U YCIOBHS HUX
oOpa3zoBaHusi;

- KJIJaCCU(DMKALIMIO AUCTIEPCHBIX CUCTEM IO UX PEOJIOTHYECKHM CBOMCTBAM.

Ymemn:

- pacCYMTHIBATh NapaMeTPhl, KOTOPbIMU XapaKTEPU3YIOT JUCIIEPCHOCTb.

- NPOBOJUTH pacyeThl C HCIIOJIb30BAHMEM OCHOBHBIX COOTHOLIEHMH TEPMOJUHAMHUKU
HOBEPXHOCTHBIX SIBJICHUM.

- paccuuThIBaTh OCHOBHBIE XaPAKTEPUCTUKH ITOPUCTOM CTPYKTYPBHI.

- paccuMThIBaThb BEIMYHMHY DJIEKTPOKMHETHMUYECKOTO IOTEHLHMANa [0 JaHHBIM
AIIEKTPOOCMOCA U AEKTpodopesa.

- paccuMThIBaTh MHTETPAJIbHYIO U AU (epeHInanbHyI0 KpUBbIE paclpeleNeHus] 4YacTHIl
10 pa3Mepam.

- paccUMTHIBaTh M AHAJIM3UPOBATH MOTCHIMAJIbHBIE KPUBBIE MApPHOTO B3aMMOJECHCTBUSA
YaCTHIL.

- paccUMTHIBaTh U U3MEPATH BA3KOCTH JUCIIEPCHBIX CHCTEM.

Braoemy:

- IIPEJICTaBICHUSIMH O POJIM MIOBEPXHOCTHBIX SIBJIEHUN U JAUCIIEPCHBIX CUCTEM B TEXHHKE
U TIpUpOJIE.

- METOJIaMU U3MEPEHMS TIOBEPXHOCTHOTO HATSHKEHHUS, KPAeBOro yrIJa.

- 3HAaHUSIMHM O METOJ]aX U3MEPEHUS aJICOPOIIMH U yJIETbHON MOBEPXHOCTH.

- 3HaHUSAMH 00 yCIOBUSAX IPUMEHUMOCTH ypaBHEHUs [ enbMronbua — CMOIyXOBCKOTO;

- METO/IaMU OTpeeNIeHUs IEKTPOKUHETUUECKOT 0 TOTEHIHAIA.

- METOJIOM CEIMMEHTAIL[MOHHOTO aHAJIN3a.

- METO/IaMH OTpeieNIeHUs] KpUTHUECKON KOHIIEHTPAIMN MUIIETI000pa30BaHMUs;

- METO/IaMHU UCCIIEOBaHUS KHHETUKHU KOAryJIsALUN.

- METO/IaM{ U3MEPEHUS U aHAIN3a KPUBBIX TEUCHUS.

3. Kpartkoe cogep:xanue TUCUMILIIMHbI

Paznen 1. Ilpeamer u npu3HaKu 0ObEKTOB KOJTOUTHON XUMUH.

Konnonanas xumusi - Hayka O NMOBEPXHOCTHBIX SIBJICHUSX W JUCIEPCHBIX CHCTEMax.
OCHOBHBIE TOBEPXHOCTHBIE SIBICHMS: AATe3Usi M CMAayMBaHHE, KalWUIAPHOCTH, aJCcOopOLHMs,
AIIEKTPUYECKHE SIBICHUS HA TIOBEPXHOCTAX U AP.



OcHOBHbIE TIPU3HAKU JAHUCIEPCHBIX CHCTEM - TE€TEPOreHHOCTh U JHMCIEPCHOCTH;
MIOBEPXHOCTHAsI JHEPTHs; KOJIMYECTBEHHBIE XapaKTEPUCTUKU aucriepcHocTH. Kiaccuduxamms
JUCIIEPCHBIX CHCTEM IO arperaTHOMY COCTOSHUIO JUCHEPCHOM (pa3bl U AUCTIEPCUOHHOM Cpellbl.
Knaccugukarus cBOOOTHOAMCIIEPCHBIX CHCTEM IO pa3MepaM YacTHIl U MO B3aUMOJCHCTBHUIO
MEXIy IHUCIIEPCUOHHON cpefaod W aucrepcHo ¢as3oil. Poiib MOBEPXHOCTHBIX SIBJICHUH H
JCTIEPCHBIX CHCTEM B MPHUPO/IE, TPOMBIIUICHHOCTH U, B YaCTHOCTH, XUMHUYECKOW TEXHOJIOTHH.

Paznen 2. TepmonuHaMuKa MOBEPXHOCTHBIX SIBJICHHIA.

OOm1ast XxapakTepHCTUKa MOBEPXHOCTHOW SHepruu. [loBEpXHOCTHAs SHEPrus B OOIIEM
ypaBHEeHUHU 1-To U 2-ro Havan TepMoauHaMuKu. [IoBepXHOCTHOE HATSKEHUE KaK Mepa dHEepPTruu
['n66ca mexdaszHoit moBepxHOCTU. [IOBEPXHOCTHOE HATSKEHHUE - XAPAKTEPUCTHKA IMPHPOJIBI
conpukacaromuxcs pa3z 1 ux B3aumozeicTBus. CBoWcTBa MOBEPXHOCTEH KHUAKUX U TBEPIBIX
tes. YpaBHenue ['mOOca-I'enbmronbua aas BHYTpEHHEH YIENbHOW MOBEPXHOCTHON SHEPTHH
(MOTHOM MOBEPXHOCTHOM SHEPTUN). 3aBUCUMOCTh SHEPTETHUYECKUX apaMeTPOB MOBEPXHOCTU OT
temneparypsl. [Ipolieccbl caMONIPOM3BOIBHOTO YMEHBIIEHUS TOBEPXHOCTHOM SHEPTUU.

Ancopbuus u noBepXHOCTHOE HaTshkeHHe. CBs3b BEIMYMHBI aICOPOIUH € MapaMeTpaMu
CUCTEMBI: HW30TepMa, HW30MUKHA U wu3ocTepa anacopommm. Meron u30bITKOB ['mOOcCa.
OyHaamMeHTalnbHOe afcopOnroHHOe ypaBHeHue ['mbbca. I'mOGOcoBckas aacopOuusa. YacTHoe
BbIpakeHHEe ypaBHeHUs1 [10OOca. I[lOBEepXHOCTHO-aKTHBHBIE ¥ TIOBEPXHOCTHO-MHAKTHBHEIC
BEIIIECTBA.

Anresus, cMauyMBaHWE W pacTeKaHue kujakocTel. Aaresuss u koresus. [lpupona cun
MexX(pa3zHOro B3auMoOJeHCTBUS. YpaBHeHue Jlrompe ans paborel aaresun. CMauyuBaHHEe U
KpaeBoil yroi. 3akoH FOHra. CBsi3p paOoOThI aare3uu ¢ KpaeBbiM yrioMm (ypaBHeHue Jlrompe-
FOura). JIuodpunbHubie U 11ohoOHBIE TOBEPXHOCTH. METOIbl OIpeneseHus] KpaeBbIX YIJIOB.
Bnusnue noepxHocTHo-akTuBHBIX BemlecTB (IIAB) na cmaumBanue. PacTexkaHue >KUIKOCTEH.
Koaddunment pactexkanuss no ['apkuncy. Dddexr Mapanronu. MexdasHoe HaTsDKeHHE Ha
TpaHUIE MEXy B3aHMMHO-HACBIIICHHBIMU XHIKOCTSAMU W TpaBWiIo AHTOHOBA. [IpakTHueckoe
3HaYEHHE aJre3uH, CMaYlBaHUS U PACTCKaHUSI.

JlucriepcHOCTh M TepMoJIuHAMU4Yeckne cBoiictBa Ten. I[IpaBmio ¢a3z [ubbca wu
JTUCIIEPCHOCTh. BiusHHEe KPUBU3HBI MOBEPXHOCTU HA BHYTPEHHEE NaBjeHHE Tell (ypaBHEHUE
Jlannaca). IloBepxHocTHast sHeprusi U paBHOBecHble ¢opMmbl Ten. [lpunnun ['m66ca-Kropu.
3akon Byneda. Kanumnsgpueie sBnenus (ypaBHeHue JKiopeHa), WX pojib B MNPUPOAEC U
TEXHOJOTMH.  MeToJIbl  ONpeNesieHHus  INOBEPXHOCTHOTO  HATSKEHUS.  3aBUCUMOCTH
TEPMOJIMHAMMYECKONW PpEaKIIMOHHONH CIOCOOHOCTH OT AMCHEpCHOCTH. YpaBHeHue KenbBuHa.
BnusHEEe MUCTIEpCHOCTH Ha PacTBOPUMOCTH, KOHCTAHTY PAaBHOBECHSI XMMHYECKOH peakKIny,
Temreparypy (a3oBoro nepexoja.

[MonyyeHue NUCTIEPCHBIX CUCTEM. MeToasl AucneprupoBanus. YpaBHeHue PeOunnepa
JUIs paboThl AUCHIEPTrUPOBaHUsA. AJICOPOLMOHHOE OHMXKeHue npoyHocTH (3ddexr Pebunnepa).
['omorenHass u rereporeHHas KoHjaeHcauus. MeractaOuibHoe coctossHue. JHeprusi ['mb0ca
oOpa3oBaHus 3apojplllla HOBOW (a3bl, KpPUTHUECKUH paauyc 3apojslma. JlBe cTanuu
oOpa3oBaHusi HOBOM (ha3bl. CBSI3b KMHETUKHM OOpa30BaHMsS HOBOW (a3bl C IMEPECHIIICHUEM.
VYnpaBiaeHue JAUCHEPCHOCThIO TPU TOMOI€HHOM KoHAeHcanuu. Ilpumepsl monmydyeHHs
JMICTIEPCHBIX CHCTEM METOJIaMH (PU3MUeCcKOr M XUMHUYECKOW KOH/ICHCAIINH.

Paznen 3. AncopOuroHHbIE paBHOBECHS.

Knaccudukanmss mexanuzmoB ancopOumm (pusnyeckas amcopOmus, xemocopOuus u
noHooOMeHHas anacopOuus). [lpupona ancopounoHHbIX cril. OCOOEHHOCTH COCTABIISIOMUX CHII
Ban-nep-Baanbca (opHeHTalMOHHBIX, WHIYKIMOHHBIX W JUCIEPCHOHHBIX) TpPU aJCOPOIUH.
YpaBHeHUEe 17151 NOTEHIMATBHON YHEPTUU B3aUMOJICHCTBHSA aToMa (MOJIEKYJIbl) C TOBEPXHOCTHIO
Tena.

AzcopOus ra3oB M HapoB Ha OJHOPOAHON MOBEpXHOCTU. 3akoH ['eHpu. YpaBHeHHE
M30TEpPMbl MOHOMOJIEKYJISIpHON ancopOuuu Jlenrmiopa u ero ananus. OnpejeneHne KOHCTaHT
3TOro ypaBHeHHs (JiuHeiHas ¢opma ypaBHeHus Jlenrmiopa). YpasHenue @peiinpuxa. Teopus
MOJIMMOJIEKYIISIpHOU azcopOuu bpynayapa, Ommera, Temnepa (BOT), ypaBHeHUE H30TEpPMBI




afgcopOmuu, ero anamu3. Jluneidinas ¢opma ypaBHeHuss BOT u pacuer ero KOHCTaHT.
Omnpenenenue ynenbHol nosepxHoctu metogom bOT.

AzcopO11yist ra3oB ¥ NapoB Ha MOPUCTHIX Marepuanax. KoianuecTBeHHbIE XapaKTEepUCTUKU
HNOPHUCTHIX MaTtepuanoB. [lopucTeie Tenma KOPIMyCKYISAPHOW, KPUCTAJUIMYECKOM M TryOdaTon
CTPYKTYpbI, MeTOAbI UX mnonydeHus. Knaccudpukanus nop no JyOMHHUHY U €€ B3aUMOCBS3b C
TEOPHUSMHU aJCOPOIINH.

Teopus xanmwinspHOW KoHAeHcauuu. KanwuispHO-KOHIEHCALIMOHHBIM T'HCTepe3tc.
Pacuer wunTerpanpHoii u auddepeHHMaNbHON KPHUBBIX pacrpeaeieHus o0bemMa Iop 0
pasmepam.

OcobenHocty aacopOLUMM HAa MUKPOIOPUCTBIX Marepuanax. [loTeHiuambHas TEOpHs
[MonssHu.  AncopOUMOHHBIM — HOTeHIMan.  XapakTepucTUdeckas  KpuBas  aJCOpPOLMH.
TemmeparypHasi ”HBapUAHTHOCTh M a)(PUHHOCTH XapaKTEPUCTHUYECKUX KpUBBIX. O00O0IIEeHHOe
ypaBHeHHe Teopun JlyOMHMHA OOBEMHOrO 3alOJIHEHUS MMKPOIIOpP, YacTHbIE Clydyau 3TOro
ypaBHeHus (ypaBHeHue JlyOunuHa-PagymkeBuda). AcopOuus ra3oB W MapoB B XUMHUYECKOM
TEXHOJIOTHH.

AJicopO1Ms OBEPXHOCTHO-aKTUBHBIX BellecTB. BiusHue crpoenus moisekyn [IAB na
IIOBEPXHOCTHYIO ~aKTMBHOCTb, mpaBuio Jlrokmo-TpayGe. 3aBUCUMOCTh IOBEPXHOCTHOIO
HATSDKEHHsI OT COCTaBa pacTBopa NIpu coOirofeHuM 3akoHa ['eHpu M ypaBHeHus JleHrmriopa.
VpaBuenue IlIumkoBckoro. YpaBHEHMs  COCTOSHUS — ra3000pa3HbIX  [OBEPXHOCTHBIX
(acopOLMOHHBIX) IJIEHOK. THIIbI TOBEPXHOCTHBIX IUIEHOK M OINpPEAEICHUE UX XapaKTEPUCTHK.
Becsl Jlenrmiopa. ®akTopel, ONpeaesionie arperaTHoe COCTOSHUE aJCOPOLMOHHBIX IUIEHOK.
Omnpenenenue cTpoeHus acopOLUOHHOIO oSl U pa3MepoB Monekyn [TAB.

Paznen 4. Dnexkrpudeckue siBIEHUS] Ha TOBEPXHOCTH.

JBoitHoil snexktpudeckuid ciout (IIC), mexanuszmebl obpazoBanus [IIC. CooTHOIICHHS
MEXY JIEKTPUYECKUM MMOTEHLMAIOM U IOBEPXHOCTHBIM HaTsKeHUEeM (ypaBHeHus Jlunnmana).
DneKTpoKanWUISIpHbIE KpUBbIE U onpeaenenre napamerpoB J19C 1o 3TUM KpUBBIM.

O6mue npexacrapnenus o reopusax crpoenus JI9C. Teopus ['yu — Uenmena. YpaBHeHue
[Tyaccona-bonbsrmana s nuddysnoi wactu JI9C u ero pemenne. Tommmnaa quddys3Horo cnos
U BIMSHUE Ha Hee passinyHbIX (PakTopoB. J[BoiHON snexTpuyeckuii cioit no teopuu lllrepna,
nepe3apsiaka nosepxHoctu. [Ipumepst oopazoanus JIIC. Mumenisl u ux CTpoeHue.

Yerbipe BuAa IIEKTPOKMHETUYECKUX SBICHUM. DJIEKTPOKMHETUYECKUH IOTEHIMAN U
BIUSHUE Ha HEro pa3inyHblXx (akTopoB. YpaBHeHue [enbmrosnbia-CMOITyXOBCKOTO st
CKOpPOCTH IEpeHoca MpPU 3JIEKTPoOcMoce U dJeKTpodopese. DPPEeKThl, HE YUUTHIBAEMbIE 3TUM
ypaBHEHHEM  (TMIOBEPXHOCTHAasi  MPOBOJUMOCTb,  DJIEKTPOPOPETHUECKOE  TOPMOKEHHE,
penakcaniMoHHbIN 3¢ dekT). [IpakTHueckoe UCroIb30BaHNE FNEKTPOKUHETHUECKUX SBICHUH.

Paznen 5. Kunernueckue cBOWCTBA TUCIIEPCHBIX CUCTEM.

OCHOBBI CEIMMEHTALIMOHHOIO aHanu3a. CBA3b CKOPOCTH OCAXKICHMS 4YacTHUILl C HX
pasmepoM.  YcioBusi  cobmogenuss  3akoHa  Crokca.  CeIMMEHTAIIMOHHBIA  aHAU3
noauaucnepcHelx cucteM. Kpusas cenumenTtanuu. KpuBble pacnpeneneHuss 4YacThLl I10
paanycam. DKCIIEpUMEHTAIbHbIE METO/Ibl B CEJUMEHTAIIMOHHOM aHaJIM3e.

MornekyasipHO-KMHETHYeCKasi NpupoAa OpoyHOBCKOro JBMKEHHUS. CBs3b MEXIY
CpEeIHEKBaIpaTUYHbIM CIBUIOM 4acTULl U Koddduuuentom auddys3uu (3akoH DHUHIITEHHA-
CMOITyXOBCKOT0). OKCHEpUMEHTaJbHas TpOBEpKa 3akoHa OWHIITeHHa-CMOIYXOBCKOTO.
CrnenctBus U3 TEOpUH OPOYHOBCKOTO ABM)KEHHUS.

CeaumMeHTallMOHHO-1U(DHY3HOHHOE paBHOBECHE, TUIICOMETPUYECKUM 3aKOH.
CenumeHTaIIOHHAS YCTOMUNBOCTD IUCIIEPCHBIX CUCTEM.

Pa3nen 6. ArperatuBHasi yCTOMYMBOCTD M KOATYJISALUS AUCTIEPCHBIX CHCTEM.

OOmue BOHpOChl YCTOWYMBOCTH JHUCHEPCHBIX cucteM. CeauMeHTallMOHHAas U
arperaTMBHas yCTOMYMBOCTH cucTeM. JInopuibHbIe 1 110(OOHBIE CUCTEMBL: CAMOIIPOU3BOJILHOE
o0Opa3oBaHHe OJHHUX U HEOOXOAUMOCTh crabmnm3anuu Apyrux. Kpurtepuil nmuodunbHOCTH
cucreM no Pebunaepy-lllykuny.

JInodpuneueie aucnepcHble cuctembl. Kimaccudukamus u  obmas XapakTepuUCTHKA




MOBEPXHOCTHO-aKTUBHBIX BELIECTB. TepMOAMHAMUKA W MEXaHU3M MHUIEII000pa30BaHuUs.
Crpoenne munenn [TAB. Comrobunusamnms. OCHOBHBIE (DaKTOpBI, BIUSIOMINE HA KPUTUYECKYIO
KOHIIeHTpanuto MuneooopasoBanus (KKM). Meroasl onpenenennss KKM. Ilpumenenue
ITAB.

JInoobusle aucnepcHble cUCTEMBbl. DaKTOpPhl YCTOWYUBOCTU JUOPOOHBIX CHUCTEM.
beicTpas u mennennas koarymsauus. Kunetuka xoarynsuuu no CmonyxoBckomy. Onpenenenue
CKOPOCTH M BPEMEHU IOJOBUHHOM KOAryIsiuuu. 3aBUCUMOCTh YMCJa YaCTHUI] PA3HOTO MOpPsAKa
OT BPEMEHH.

OcHoBHble TmON0KeHUuss Teopum Jlepsruna, Jlannmay, ®Depmes, OsepoOeka (JIDO).
PacxinHuBaroniee faBlieHHE U €r0  COCTAaBISIOUIME. OHEPrusl  3JIEKTPOCTaTHYECKOIO
OTTAJKWBAHUSA NpPHU B3aUMOJCHCTBUM ci1ab03apsHKeHHBIX MoBepxHocTed. CHilbl U SHEeprus
nputsokeHusi. OOmiee ypaBHEHUE [UIi SHEPIMM  B3aUMOJICUCTBHUS JTUCIEPCHBIX YACTHIL.
[ToreHunanbHble KPUBBIE B3aWMOJACWUCTBUSA YACTHI] B MOHOCTAOWMIM3WPOBAHHBIX TUCIEPCHBIX
cucremax. IloreHnmanbHBI Oapbep M €ro 3aBHCUMOCTh OT TOJIIMHBI JU(PQPY3HOTO CIOA.
Koarynsauust B mepBoM M BTOpOM MHMHMMyMax. HelTpaiu3anumoHHass M KOHLIEHTPALMOHHAs
koarymsiusi.  [Topor Owictpoii  koarymsimum. [lpasumo Illymene-Tapau. 3akon [lepsruna.
Crabunuzainus IUCIEPCHBIX CUCTEM BBbICOKOMOJNEKymspHbiMU coeauneHusmu (BMC) u T1AB.
MeTonbl OYMCTKH TIPOMBIINUICHHBIX H  OBITOBBIX CTOKOB, OCHOBaHHbIC Ha W3MCHCHHU
arperaTUBHON U CEAMMEHTAMOHHOW YCTOMYUBOCTU JUCIIEPCHBIX CUCTEM.

Paznen 7. CtpykrypooOpa3oBaHuE U CTPYKTYPHO-MEXaHHUUECKHUE CBOMCTBA JUCIEPCHBIX
CUCTEM.

Tunel  cTpykTyp, 0Opa3ylomuxcs B arperaTuBHO-YCTOMYMBBIX U arperaTUBHO-
HEYCTOWYMBBIX JUCIEPCHBIX cHUcCTeMaX. JKUIKOKpHUCTAUIMYECKOE COCTOSHHE arperaTuBHO-
YCTOMYMBBIX AUCTIEPCHBIX CUCTEM.

Bo3HukHOBEHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOMYUBBIX (JIHO(OOHBIX)
JIUCTIEPCHBIX CUCTEMAX. B3aMMOCBS3b MEXKIy BHAOM MOTEHLHAIbHON KPUBON B3aUMOJECHCTBUS
yactull (1o teopuu [AJIOO) u TUIIOM BO3HUKAIOMIMX CTPYKTYp. KoarynsunoHHO-TUKCOTPOIHBIE
U KOHJEHCAllMOHHO-KPUCTAJUIM3AMOHHbIE CTPYKTYpbl. llepexon oIHUX CTPYKTyp B ApyTHe.
Teopust cTpykTypooOpazoBaHus ((PU3UKO-XMMHUYECKAsh MEXaHHKa) KaK OCHOBA MOJIy4YeHUs
HOBBIX MaTE€pPUAJIOB.

Peonornueckuii Meron ucciaeAOBaHUS OUCIEPCHBIX cucTeM. OCHOBHBIE MOHSATUS U
UJcalbHbIE 3aKOHBI PEOJOTMH. MoJenupoBaHWe PEOJIOTHYECKUX CBOMCTB Ten. Monens
Makcsenna, moaenb KenpBuna-®oiirra, Moaeiab bunrama.

Knaccudukanus AucepcHBIX CHUCTEM MO CTPYKTYPHO-MEXaHHMYECKHM CBOMCTBaM.
HbIOTOHOBCKME W HEHBIOTOHOBCKME KUAKOCTH. llceBmomactuueckue M JAWIATaHTHbBIE
JKUJIKOCTH U TBEPI00Opa3HbIe Tea. BSI3KOCTh JKUIKMX arperaTuBHO YCTOWYUBBIX JAUCTIEPCHBIX
cucteM. YpaBHeHus OiHmreiiHa, lraynunrepa, Mapka-Kyna-XayBunka. Peonornueckue
CBOMCTBA CTPYKTYPUPOBAHHBIX KUJKOOOPA3HBIX M TBEPIOOOPA3HBIX CUCTEM.

8. 3akmtoueHue

[ToBepxHOCTHBIE SBJICHUS M JUCIEPCHBIE CHUCTEMBl B XHUMHYECKOW TEXHOJIOTHH.
Komnnougnas xumMus 1 0XpaHa OKpY>Karolenl Cpesbl.

4. O0beM y4eOHOI 11 CIUNITHHbI

. 3aueTHble | AKaJEeMHUYECKUE
Bun yae6HO# paboThI

(117050700131 Jackl
O01asi TPY10€eMKOCTh 1M CHUILIIHHbI 50 180
KonTakTHas padora — ayiMTOPHBIE 3aHATHS 1,78 64
Jleknu (JIek) 0,89 32
JlaGopaTopusie padotsl (JIP) 0,89 32
CamocTosiTeJibHas padoTa 2,22 80
[TonroToBka K 1a00paToOpHBIM paboTam 299 40
CaMocCTOsITeIbHOE M3YUCHHE PA3/IeTIOB TUCITUILIMHBI ' 40
JK3aMeH 1,0 36




KoHTakTHas paboTa — MPOMEXYTOYHAsl aTTECTaIHs 10 0,4
[ToaroToBKa K 9K3aMeHY ' 35,6
Buji n”TOroBOro KOHTPOJIs: JK3aMeH
o 3adeTHBIe | AKageMHYECKUE
By yueOHol paboThl
€IMHUILIBI 4achl
O01mast TPYA0EMKOCTh JUCIUTITHBI 5,0 135
KonrtakTHas paboTa — ayAUTOPHBIC 3aHATHS 1,78 48
Jlexnmu (Jlek) 0,89 24
Jlaboparopusie padotsl (JIP) 0,89 24
CamocTosiTeJibHas padoTa 2,22 60
[ToxroroBka K J1a00opaTopHbIM paboTaMm 299 30
CaMocTOsITeIbHOE U3YUCHHE PA3/IeTIOB JUCIIUILIMHBI ’ 30
JK3aMeH 1,0 27
KonTakTHas paboTa — MpOMEXYTOYHAs aTTECTAIHS 10 0,3
[ToaroroBka K 3K3aMeHy ' 26,7
Buj H”TOroBOro KOHTPOJIS: JK3aMeH

AHHOTaNUs padoyeil NPOrpaMMbl JUCHUNIHMHBI
«AHAJIUTHYECKAT XHMHUA»

1. e AUCHUILUINHBI — TPUOOPETEHHE 00YUAIOIIMMHUCS 3HAHUM 110 OCHOBHBIM IpyTIIam
METOJIOB XMMHYECKOTO aHaiu3a, HauOoJjee MIUPOKO MPUMEHSEMBIX B IMPOMBIIUICHHOCTH U
HCCJIEI0BATENIbCKOM paboTe, a TaKKe KOMIETEHIINH, HEOOXOUMBIX XUMHKAM-TEXHOJIOTaM BCEX
CIEIUATBLHOCTEN I PEHICHUS] KOHKPETHBIX 33/1a4 XMMUYECKOTO aHaIHN3a.

2. B pe3yabrare wu3ydYeHMs [JAUCHUIUIMHBI O0y4YaKIIMiiCE 1O MporpamMmme
0akajaBpHUaTa J0JIKeH:

Obaaoams crienyomumu obuienpodeccruonanbHbiMu Komnerenuusamu (OI1K):

— CHOCOOHOCTBIO u TOTOBHOCTBIO HCII0JIL30BaTh OCHOBHEIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIHH B podeccnonanbHoi nestenproct (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHUS O CTPOCHHMM BEIIECTBA, MPUPOJIE XUMHUYECKOM
CBSI3U B PA3JIMYHBIX KJaccaX XUMUYECKUX COCIMHEHUM JJIsi TOHUMAHUS CBOMCTB MaTEpHAIIOB U
MeXaHHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAOIINX B OkpyxatorieM mupe (OITK-3).

Buame:

- OCHOBHBIE TMOHATHS, TEPMHUHBI, METOABl M TPHUEMbl KAueCTBEHHOTO U
KOJIMYSCTBEHHOTO XUMUYECKOI0 aHAJIN3a;

- TEOPETUYECKHE OCHOBBI (PM3UKO-XMMHUECKUX METOJOB aHAIN3a;

- MOPUHIMIBI PaOOThl OCHOBHBIX NPUOOPOB, HCHONB3YEMBIX MM TPOBEIACHHS
KAa4eCTBEHHOTO M KOJIMYECTBEHHOI'O aHAIN3A;

Ymempy:

- MPUMEHATh TMPUOOPETCHHBIE TMPAKTUUECKUE HABBIKM B MPOGECCHOHAIBHON
JEATETbHOCTH JJIs PEIICHUS] KOHKPETHBIX 3a/1a4;

— MPOBOJIUTh OOOCHOBAHHBIM BBIOOP METOJa aHaldM3a C Y4YeTOM IeJied u
0COOCHHOCTEH TaHHOM MPaKTUYECKOU 3a/1auH;

- MIPOBOJIUTH PACUYEThl HA OCHOBE MPOBEIEHHBIX UCCIIEIOBAHUM;

- MPOBOJIUTh ~ METPOJIOTMYECKYID  OLEHKY  pe3yJbTaTOB  KOJUYECTBEHHOI'O
XHMUYECKOr0 aHaJIN3a

Bnaoemsy:

- OCHOBAMH  METPOJIOTUYECKOW  OICHKH  PE3YJbTaTOB  KOJUYECTBEHHOTO
XMMHYECKOr'0 aHaJIN3a;

- pueMaMy HHTEPIIPETAIMU Pe3yIbTaTOB aHajIn3a Ha OCHOBE KBATMMETPHUECKHUX
OILICHOK;



- METOJ0JIOTHEH XMUMHUYECKUX U (PU3MKO-XUMHUYECKMX METOJOB aHajIu3a, IIUPOKO
UCIIOJIB3YEMBIX B COBPEMEHHOHN aHAIIMTUYECKOU IPAKTUKE;

- OCHOBaMHU CHCTEMBbl BBIOOpa METOJOB Kaue€CTBEHHOTO M KOJIUYECTBEHHOIO
XUMHUUYECKOI0 aHAJIN3a JUIsl pELIeHHs] KOHKPETHBIX 3ajau.

3. Kpartkoe cogep:xaHue JUCUMIIMHbBI

Paznen 1. UnenTudukanys HOHOB 3JIEMEHTOB B PacTBOpax

1.1 BBenenue B COBpEMEHHYIO AHATUTHYECKYIO XUMUIO.

AHanuTHuecKas XMMHUS KAaK OCHOBAa METOJIOB H3Y4YEHMsI M KOHTPOJII XMMHUYECKOI'O COCTaBa
BEIIECTB B MaTepHabHOM IPOU3BOJCTBE, HAYYHBIX HCCIEIOBAHUAX, B KOHTpOJE OOBEKTOB
OKpyKaromien cpensl. Buapl aHanmza. DIEeMEHTHBIA, MOJEKYISAPHBIN, (a30BBIl M HW30TOMHBIN
aHanu3. KonnuecTBeHHBIN U KaUECTBEHHBIN aHAIN3 OPraHMYECKUX U HEOPraHMYeCKHUX BEIECTB.
Xumuueckue, (U3MKO-XMMHUYECKHE METOJbl aHallu3a, WX B3aMMOCBS3b, COOTHOLICHHWE H
IpUMEHEHHE. AHAIUTUYECKHI CHUTHAl KaKk HOCHUTENb KAueCTBEHHOM M KOJWYECTBEHHOM
uHpopmanuu 06 o0bekTe aHanu3a. [loctaHoBKa aHATUTUYECKOH 3a/1a4n. AJTOPUTM MIPOBEACHUS
aHaiu3a: oTOop cpenHedl mpoObl, MOJArOTOBKA MPOOBI K aHAIMU3Y, U3MEPEHUE aHATUTHYECKOTO
CUTHAJIa U €r0 METPOJIOTrMYecKasl OllEHKa, pacyeT pe3y/lbTaTOB aHAIM3a U UX UHTEPIIPETALIUS.
[Tpumepsl pelieHus: 3a7a4 aHATUTUYECKOTO KOHTPOJS B XMMHUYECKON TEXHOJOTHH, B aHAIH3e
00BEKTOB OKpYyXkatoliei cpezbl U 1p. IloHATHS 0 COBpEMEHHBIX METOaX 3JIEMEHTHOI'O aHAJIU3a:
ATOMHO-3MUCCHUOHHBIA aHallM3, aTOMHO-a0COPOIIMOHHBIN aHaIu3, PEeHTreHO(MIyOpecHEeHTHBIN
aHaJIN3.

1.2 Cnenmduka 3a1a4 aHATUTHYECKON XUMHH.

OcHoBHBIE TEepMHUHBI aHaUTHUYEeCKOW Xumuu. OOHapyxenue. OmnpeneneHue. AHaIU3.
AHaIUTHYECKHE XMMHUYECKHE PEeaKlMd KaK OCHOBAa XMMHUYECKOro aHanu3a. KadecTBeHHbIE U
KOJIMYECTBEHHbIE aHAJTUTHUYECKUE XUMUYECKUE peakiuu. TpeOoBaHus, MPENbABISEMbIE K HUM.
Crneunduka aHaTUTHUECKUX PpEaKIMid, UCHOJb3YeMbIX B aHaluze. AHanutudeckas dopma u
AQHATUTHYECKUE  TPHU3HAKH. AHAIUTHYECKHWE PpeaKkuud ©  aHaIMTHYecKue  d(QeKTo.
XapakTepUCTUKH  AHAIUTUYECKUX  PEaKIIMii: YyBCTBUTEIBHOCTh,  HM30UPATENLHOCTD
(cenekTUBHOCTB). ['pynmoBble, O0IIME, YaCTHBIC, XapaKTepHbIE M CIEUU(DUIECCKHE pPEaKIUH.
[TyTu noBBIIEHUS H30UPATEIBHOCTH U YyBCTBUTEIBHOCTH aHAIUTUYECKUX PEAKIUH.

1.3 XuMHueckre paBHOBECHS B TOMOT€HHBIX U T€TEPOTEHHBIX CUCTEMaX, TPUMEHSIEMBIX
B AHAIUTUYECKOU XUMHUH.

OCHOBHBIE THUIIBI PEAKIMi, MPUMEHSEMBIX B AHAIMUTHYECKOW XHUMHUH (OCAXKICHUS,
KHUCJIIOTHOOCHOBHBIE, KOMIUIEKCOOOpa30BaHMsI, OKUCIIEHUS-BOCCTaHOBIEHUS ). COCTOSSHUE HOHOB
JJIEMEHTOB B pacTtBopax.  KOHCTaHTBI = paBHOBECHsSI ~ AHAIMTUYECKUX  peaKIuil:
TEPMOJIMHAMUYECKHE, KOHIIEHTPALIMOHHBIE, YCIOBHbIE. DAaKTOPHI, BIUSIOINIMNE HA XHMUYECKOE
paBHOBecHe  (KOMIUIEKCOOOpa3oBaHWE, OOpa3oBaHHE  MAaJOpPACTBOPUMBIX  COEAMHEHUH,
W3MEHEHUE CTENEHU OKHUCIIEHUS ONpPEAeNsieMOr0 HOHA, BIUSHUE MPHUPOJBI PACTBOPHUTEINS,
MOHHOM CHJIbI, TEMIIEPATYPBI, COCTaBa PacTBOPA).

PaBHOBecuss B aHANIMTUYECKHM BaXKHBIX TMPOTOJIUTHUECKUX cHCTeMax. KOHCTaHTHI
KHCJIOTHOCTH U OCHOBHOCTHU. YpaBHEHUS MaTepualibHOro OanaHca. Beruncienune pH pactBopos
KHCIIOT U OCHOBAHMU Pa3jIM4YHOM CHIIBI, cMecell KHCIOT U OCHOBaHWi. bydepHbie pacTBOpHI,
UCIIOJIb3yeMbl€ B XMMHUYECKOM aHajM3€: MX COCTaB, CcBoicTBa (OydepHas eMKOCTb, 00JacTh
OydepupoBanus), pacuer pH, mpuMeHeHHEe B aHATUTUYECKON XUMUH.

AHanuTHYeCKWe  peaklMu  KOMIUIEKCOOOpa3oBaHMS,  OCaXJEHUs,  OKHUCICHUS-
BOoccTaHOBJeHHs. OOIIue, CTyNeHYaThle U YCIOBHBIE KOHCTAHTHI YCTOMYMBOCTH KOMITJIEKCHBIX
coenuHeHUH. lcmonp3oBaHWe peakiuii KOMIUIEKCOOOpa30BaHUS B aHAJUTHYECKON XUMHUU
(oOHapy)XeHHE U KOJHMUYECTBEHHOE OIpe/iesieHHe, MacKupoBaHue). Vcrosb3oBaHHe peakuui
OCKICHHUS B AaHAINTHYECKUX UemsiX. KoHcTaHTa paBHOBeCHsl peaklui OCakJIeHUs-
pacTBopeHus; (aKTOPHI, BIUSIONINE HA PACTBOPUMOCTD OCaJKOB. Pacdyer ycrnoBuil ocaxkaeHus U
pacTBOpeHHs] 0caJgkoB. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE paBHOBecHs. CTaHAapTHBIA U
peanbHbI OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE TOTEHIUAIIBI.

Xumuaeckue u GU3NKO-XUMHIECKUe croco0bl onpeaenenust pH pactBopos. PaBHOBecHs



AHAIUTUYECKUX PEaKINi KOMIUIeKcooOpa3oBaHus U ynpasieHue uMu. GakTopbl, BIUSIOUINE Ha
HaIpaBJIE€HUE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil. KoHcTraHTa paBHOBecHs U €€
XUMHUKO-aHaJIUTHUECKOe 3HaUeHue. Pacuer Koo duIiueHToB moOOUHbBIX peaKIuil.

1.4. KayecTBEeHHbIE M KOJIMYECTBEHHBIC AHATUTUYECKUE PEAKIHH C OPraHUYEeCKUMU
AQHAJTUTUYECKMMHU PEareHTaMHu B aHAJIN3€ HEOPraHUYECKHUX BEILECTB.

Opranunueckue ananutudeckue peareHTs (OP). Knaccudukamus OP no tumy peakiuii ¢
HeoprannyeckuMu uoHamu. Kowmmuekcoobpasyromue OP u  crpoeHne uX  MOJEKYI:
(GYHKIIMOHATBHO-aHAIUTHYECKAs M aHATUTHKO-aKTHBHAas  rpynmbel.  OcoOeHHOCTH U
npeumyiiecTsa ucronb3oBanus OP, obGnactu npumeneHus. [[omoNHUTENbHO: Teopusl NeHCTBUS
KoMmIuiekcoooOpasyronmx OP, yder monHoro cocrosiuus OP m meramna. ['unore3a aHanoruii u
IpaKkTU4YecKue BbIBOAbI U3 Hee. [Ipuponma xumuueckoil cBs3u B komiuiekcax OP ¢ nonamm
METAJIOB W €€ TPOSBICHHE B IIBETHOCTH KoMILieKkcoB. Peakmmu OP ¢ xpomodopHBEIMU
37eMeHTaMu. VIHTEeHCUBHOCTh OKPACKU aHATUTHYECKUX (OPM U MHTECHCHBHOCTH MOTJIOIICHUS.
Hcnonp30BaHue peakiyii OpraHMIeCKUX PeareHTOB B (DOTOMETPHYECKOM aHAIIM3E.

Paznen 2. KonmuuecTBEHHBIN XUMHUYECKUIM aHATIN3

2.1. ITpuHIMIBL ¥ 331291 KOJIMYECTBEHHOT'O aHAIIH3A.

Krnaccudukanus MeTomoB KOJIMYECTBEHHOTO aHalu3a. [peOoBaHUs, MpPEIbsBISIEMbIE K
XUMHUYECKUM PEAKIUsM B KOJMYECTBEHHOM aHaliM3€. DTalbl KOJIUYECTBEHHOTO OIPEACIICHUS.
XapakTepucTuka pe3yJbTaTOB KOJIMYECTBEHHOIO XMMHUYECKOro aHanuza. OnpexneneHue
COJICp’KaHUsI BEIIECTBA B pacTBOpe, pacdeTHble Qopmyibl. CrocoObl TpeCcTaBIICHUS
pe3ynbTaTOB aHa/M3a. Te€CThl Ha BBISIBICHUE CUCTEMATHYECKUX MOTPEIIHOCTEN B pe3ysbTaTax
KOJIMYECTBEHHOTO XUMHUYeCKoro aHam3a. [Ipo6ooTOop u mpoOomoaroToBKa.

2.2. TutpumeTpuueckuil ananu3. TUIbl peakuuii, UCIIOJIb3yEMbIX B THTPUMETPHUH.
TpeGoBanwmsl, IPEABABISAEMBIC K HUM.

[Mpunuun tutpuMmerpun. TuTpoBaHue u ero ortambl. [paduueckoe wuzoOpaxeHue
mpoliiecca TUTPOBAHUSI — KPUBBIE TUTPOBaHUS, UX BUIbL. CKAa4OK Ha KPUBOWU TUTPOBAHMS, TOUKA
skBuBasieHTHOCTH (T.3.) u xoneuHas Ttouka tutpoBanus (K.T.T.). [lepBuunbie u BTOpUYHBIC
craniaptel. [IpueMbl TUTPUMETPUYECKOTO aHaau3a: MpsSMOe W O0paTHOE THUTPOBAHUE,
KOCBEHHbIE METOAbl. THIIBI peakuui, HUCHOJIb3YEMbIX B TUTPUMETPHUUYECKOM AHAIIU3E;
TpeOOBaHUS, MPEIBSIBIAEMbIC K HUM.

JlonOMHUTENBHO: HHCTPYMEHTAJIbHbIE METOJbl HHAuKamuu T9. IloTeHnmomerpuueckoe
tutpoBanue. Meroa ['pana. JIpyrue crocoObl yCTaHOBIEHHS] KOHEYHOW TOUYKH TUTPOBAHUS.

2.3. Peakiiuu HEeUTpaln3aly B KOJIMYECTBEHHOM XUMHUUYECKOM aHaJu3e.

Metoapsl  KHUCIOTHO-OCHOBHOTO  TUTpoBaHHs. CyIIHOCTH METOJla  KHCJIOTHO-OCHOBHOTO
TUTpOBaHUA. KpuBble KHCIIOTHO-OCHOBHOTO TUTPOBaHMs. Pacuer u mocTpoeHrne TeopeTuuecKux
KPUBBIX TUTPOBAHUS CUJIBHBIX M CIA0BIX OJJHOOCHOBHBIX MPOTOIUTOB. DAKTOPHI, BIUSIIONINE HA
BEJIMYMHY CKayKa Ha KPHUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHHUSA. CrocoObl YCTaHOBIIEHUS
KOHEUYHOU TOYKU TUTpOBaHUS. KHUCIOTHO-OCHOBHBIE MHIUKATOPHI, MHTEPBAJ MEPEX0/ia OKPACKU
WHANKaTOpa, moka3atens TutpoBanus (pT). IIpaBuino BbIOOpa MHAMKATOpa AJII KOHKPETHOTO
caydyass  TuTpoBaHus.  lIpakThdeckoe  NpPUMEHEHHWE  pEaKUUid  KHUCIOTHO-OCHOBHOTO
B3auMojeicTBus. [loTeHHMOMETpUUECKOE TUTPOBAHME HAa OCHOBE pEaklUHMil KHUCIOTHO-
OCHOBHOT'O B3auMOAEHCTBUS. NHIMKATOPHBIE TOTPEIIHOCTH U X OLCHKA.

2.4. AnanutuyecKkue peakiuu KOMIUIEKCOOOpa30BaHUs U OCaXJACHUS B KOTUYECTBEHHOM
XAMHYECKOM aHAJIU3E.

Hcnonk3oBaHne KOMILIEKCOOOpa3oBaHMUs B XMMHUYECKOM aHanu3e. Heopranudeckue u
OpraHn4ecKkHe JUranjbl. KOMIUIEKCOHBI U MX CBOMCTBA. YCJIOBHBIE KOHCTaHTHI YCTOMYHMBOCTH
KOMIUIEKCOHATOB M HMX MPaKTHYeCKoe HCToib3oBaHHe. OOOCHOBaHWE BHIOOpAa ONMTHUMATBHBIX
YCIOBUM  KOMIUIEKCOHOMETPUYECKOTO TUTpoBaHUs. KpHBblE KOMIIJIEKCOHOMETPHUYECKOTO
TuTpoBaHus. DakTOphl, BIUSIONIME HA BEIWYMHY CKayka Ha KPHUBBIX TUTpoBaHUA. CrocoObl
ycranoBieHuss T.0. u K.T.T. MeramioxpomMHble HHIUKATOPbI, TPUHLIUI UX JAelcTBUA. BriOop
WHJUKATOpa JJIsi KOHKPETHOTO clly4ash TUTPOBaHUS. AHATUTUYECKUE BO3MOXKHOCTH METOJIa
KOMILJIEKCOHOMETPUIECKOTO TUTpOBaHus. [[prMeHeHne KOMITJIEKCOHOB B aHATMTHYECKOW XUMUU



B Ka4yecTBe MaCKUPYIOIIHUX areHTOB. [Tpumenenue XUMHUYECKUX peaxiui
KOMILIEKCOOOpa3oBaHuss B (OTOMETPUYECKOM aHajH3e, B METOAE KOHAYKTOMETPUYECKOTrO
TUTpoBaHMsA.  Peaknuu  ocaxkaeHus B KOJIMYECTBEHHOM  XMMHYECKOM  aHalu3e.
['paBumMerpuueckuii ananu3. Teopermueckoe OOOCHOBaHWE BHIOOpPA ONTUMAIBHBIX YCIOBUI
OCaXJIEHUs] KPHUCTANIMYECKUX M aMOp(HbIX ocagkoB. IIpuMeHeHME XMMUYECKHX peaklui
OCKICHHUSI B METOJIE IOTCHLUOMETPUYECKOTO THUTPOBAHMS, B METOAE TYpOUIUMETPUH.
Oco0CHHOCTH PpeaKIuii KOMIUIEKCOOOpa3oBaHUs (XeIaTooO0pa3oBaHMs) HOHOB METAJLIOB C
OJTA. OcaguTenbHOEe TUTPOBAHUE.

2.5. AHanuTHYecKMe pEaKUMU OKHUCIICHUS-BOCCTAHOBIIEHUS B  KOJIMYECTBEHHOM
XUMHYECKOM aHAJIN3E.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHASL  PEAKLUsl U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN
noreHman. KOHCTaHTBI paBHOBECHS OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuii. Bribop
TUTPAHTa U ONTUMAJbHBIX YCIOBUH TUTpOBaHMA. KpuBbIe OKUCINTEIBHO-BOCCTAHOBUTEIBHOTO
TuTpoBaHus. DakTOpsl, BAUAIONIME HAa BEIMYMHY CKayKa Ha KpUBOH TUTpoBaHus. MHIukauus
KOHEYHOW TOYKM THUTPOBAHUS XHMHUYECKUMH M  (QU3UKO-XMMHUYECKMMHM  METOJaMH.
ITepmanranaTomeTpus. XapakTepucTuka METOAA. VYcnosus NIPOBEICHUSA
[epMaHraHaTOMETPHUECKUX olpeieIeHu . Bemectaa, orpeenseMble
[epMaHraHaTOMETPUUYECKUM MeToJoM. JlocToMHCcTBa M HepocTaTku Meroaa. HMonmomerpusi.
XapakTepuCcTUKa METOJa, YCJIOBUS IPOBEICHHSI HMOJOMETPUYECKOIO ONpEeAETeHHs BEILECTB.
JocrouncTBa u HepocTaTku Metofa. [IpumeHeHune peakiuil OKHUCIEHHUSI-BOCCTAHOBIIEHUS B
METO/i€ HOTEHIIMOMETPUUECKOTO TUTPOBAHUS.

2.6. NonooOmeHHast xpomarorpadusi B KOJIMYECTBEHHOM XHUMUYECKOM aHAIIN3e.

TpeGoBanus, mnpexbsABiseMble K peakUusiM HOHHOro obOmeHa. l3orepMa HMOHHOTO
oOmeHa. BeiOop onTUManbHBIX YCIOBHI MOHOOOMEHHOTO paszefieHHs BemiecTB. llpumenenue
MOHOOOMEHHOW Xpomarorpaguu B aHAJIUTHYECKOW XUMHMHU OPraHMYECKHMX U HEOPraHWYECKHUX
COEIMHEHUI: pa3/ielIeHue, OYUCTKA, KOHIIECHTPUPOBAHUE U T.J.

Paznen 3. BBeaenue B pusnko-xuMuyeckre (MHCTPYMEHTAJIbHbIE) METO/IbI aHAJIN3A

3.1. PXMA — cocTaBHas 4acTh COBPEMEHHOW aHATUTHYECKOW XUMHUH.

Knaccudukanus (pu3NKo-XMMHUUECKUX METOJOB aHalIM3a. AHAIUTUYECKUN CUTHAJ Kak
uH(popMaTuBHas (YHKIMS COCTaBa BELIECTBA M €ro KojudecTBa. [Ipumepbl aHaIUTHUECKHUX
CUTHAJIOB U nXx u3smepeHuii B DXMA.

3.2. MeTponornyeckue OCHOBBI aHATMTUYECKUX METO/IOB.

OCHOBHBIE aHAJIUTUKO-METPOJIOTMYECKHE XapaKTEPUCTUKH METOJOB MW PpE3yJIbTaTOB
aHayln3a, CrocoObl MX OLIEHKH: Mpeen OOHapyX eHHUs, KO3(PQHUIMEHT YyBCTBUTEIBHOCTH,
HIDKHSSS M BEpXHsAs TpaHUIA JUala3oHa ONpeAessieMbIX COJEpkKAaHUM, CEJIeKTHBHOCTb,
NPEUU3HOHHOCTh B YCJIOBUSAX CXOAUMOCTH (IIOBTOPSIEMOCTHM) M BOCIHPOU3BOJUMOCTH,
NPaBUIBHOCTB, 3KCIpeccHOCTh. O000mennbie cenenus o 'OCT P MCO 5725 (2002).

3.3. OOmasi xapakTepUCTKa CHEKTPAJIbHBIX, 3JIEKTPOXUMHUECKUX M XpoMaTorpaduueckux
MeToI0B aHanu3a. llpexacraBieHue o (OTOMETPUUYECKHX, MOTELUOMETPUUYECKUX MeETOoIax
aHaJIM3a U HIOHHOOOMEHHOM XpoMaTorpaduu.

4. O0beM y4ueOHOM TUCIHUIIHHBI

Bun yue6HO# paboTh 3E |Axan. u.
OO611ast TPYA0EMKOCTh AUCHUILIMHBI 4 144
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,78 64
Jlexnun 0,45 16
[TpakTuueckue 3austus (I13) - -
Jlaboparopusbie padotsl (JIP) 1,33 48
CamocrosiTeibHas padora 2,22 80
KonTakTHas camocTosTenpHas pabota 5 99 0,4
CamocTosTeTbHOE N3YUCHHE PA3/ICNIOB JUCITUTITUHBI ' 79,6
Buasbl KoOHTpOJIA: 3adeT ¢ OLEHKOM




Bun yaeOHO# paboTh 3E Actp. .
OO0mast TpyI0€MKOCTh TUCITUTUTHHBI 4 108
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 1,78 48
Jlexnun 0,45 12
[IpakTuueckue 3ansatus (113) - -
JlabopaTopHbie paboTsl (JIP) 1,33 36
CamocrosiTesibHas padora 2,22 60
KoHTtakTHas camocTosTenbHas pabora 5 99 0,3
CamocrosiTenbHOE U3yUYEeHHE Pa3/IeTIOB JUCIIUILIMHBI ' 59,7
Buabl KOHTpOJIA: 3ayeT ¢ OLEHKOMH

AHHOTanus padoyeil NPOrpaMMbl JUCHUNJIMHBI
«n:xxenepuas rpaguxa»

1. Heab AMCUMIIMHBI — HAYYUTh OOYYAIOLIUXCS BBHIIOJIHEHUIO M YTEHUIO YepTeXel U
IpaBUJIaM U YCJIOBHOCTSIM, pUMeHsieMbIM ITpu 3ToM (cTanaaptam ECK/I).

2. B pe3yabraTre mu3y4YeHHs] MCHUILVIMHBI oOydawumuiics mno mnporpamme
0akajiaBpuaTa J10JI/KeH:

Obnaoams cnepyrommumu  o0mekynsTypabiMu (OK), obmenpodeccuonansubivu (OITK)
KOMIIETEHIUSIMHU:

— CIIOCOOHOCTBIO K CAMOOpraHHu3aluu U camoodpazosanuto (OK-7);

— BJAJETh OCHOBHBIMH METOAAMH, COCOOAMH W CPEICTBAMHU TIONYYEHUS, XpaHCHUS,
nepepaboTku MHGOpMAalKK, HaBbIKAMU PAa0OThl ¢ KOMIIBIOTEPOM KaK CPEJICTBOM YIpPaBJIEHUS
undopmanueii (OI1K-5).

3namo:

— cnocoObl 0TOOpa)keHUs IPOCTPAHCTBEHHBIX ()OPM Ha IMIIOCKOCTH;

— IpaBUJIa U YCIOBHOCTH NPH BBIIOJIHEHUH YEPTEXKEH;

— BW/JIbI U3/I€TTUI U KOHCTPYKTOPCKUX JJOKYMEHTOB;

— Ha ypOBHE NPEACTaBIECHUS XapaKTEPUCTUKH (POPMBI U IOBEPXHOCTH U3/EITHI.

Ymemu:

— BBIIOJHATD WU UYUTaTh YEPTEKH TEXHUYECKUX H3JAEIUN C Y4ETOM JACHCTBYIOLIUX
CTaH/1apTOB;

— BBINOJIHATH U YATATh CXEMBbI TEXHOJIOTMYECKHUX MPOIIECCOB;

— HCII0JIB30BATh CPEJICTBA KOMIIBIOTEPHON IpauKH Ui U3TOTOBJICHUS YepTekKeH.

Braoemy:

— cnoco0amMH U IpUeMaMH N300pakeHUs IPEeIMETOB Ha MJIOCKOCTH;

— rpaduueckoit cucremoii «Kommacy.

3. KpaTkoe coep:kaHue M CHUIINHBI

Paznen 1. I3nenus u KOHCTPYKTOPCKUE TOKYMEHTBHI.

1.1. Buas! nu3nenuii 1 KOHCTPYKTOPCKUX AOKyMeHTOB. Buabl nznenmii mo 'OCT: gerans,
cOOpoyHasi €IMHUIA, KOMIUIEKC, KOMIUIEKT. BHIbI KOHCTPYKTOPCKHX JOKYMEHTOB: UEpTEkK
nerand, cOOpOUHBIH uepTex, dYepTek obmero Buaa, cnenuduxanus, cxema. udpsr
KOHCTPYKTOPCKUX JOKYMEHTOB. KpaTkue cBeieHHs O CTPOUTEIbHBIX YepTexkKax.

1.2. Cxemsl. Knaccugukamus cxem no BuaaM u tunam. OOGo3HaueHue cxem. IIpaBuia
BBIMIOJTHEHUS] ~ CTPYKTYPHBIX W NPUHUUIHAIBHBIX  TEXHOJOTMUYECKHX  cxeM. (Cxemsl
pacmoIoXKeHUS.

1.3. Apmarypa TtpybompoBomoB. Kraccudukamuss apmaTypsl TpyOOTpPOBOIOB TIO
Ha3HAYEHUIO, N0 TUITy MEPEeKPhITHsS MOTOKa pabodel cpenbl, MO CIocody MPUCOSTUHEHUS K
TpYyOOIIPOBOY, IO CIIOCOOY repMeTH3alUHU IIMUHIEIS.



1.4. Ocku3bl W TEXHUYECKHE PUCYHKH netaneid. IlocienoBaTeabHOCTh BBITIOJHEHUS
n300pakeHHi JeTanu: BbIOOp TJABHOTO HM300paKEHMS; ONpe/AeieHue HEeoOXOIUMOro
KOJINYEeCTBA M300paKeHMI; MOArOTOBKA MOJIS YepTexka K M300pakeHUIO JeTalu; U300paxKeHne
OCHOBHBIX BHEIIHMX M BHYTPEHHHX oyepTaHuid aetanu. OOMep AeTalu IpH BHIOJIHEHUH €e
scku3a ¢ Harypel. OdopmiieHue yepreskell M 3CKHM30B jeraneld. IlpaBuiia BBINONHEHUS U
oopMIIeHHS TEXHUYECKUX PUCYHKOB. O003HAUYCHUSI MaTEPUATIOB.

Pasznen 2. Coenuuenus nerajeii.

2.1. Pe3pboBble wu3menust U coequHeHus. Pe3pObl: oOpa3zoBaHue, Kiaccupukanus,
n3o0paxkeHre u o0o3HaueHHe Ha ueprexe. CranaapTHble pe3pOoBble m3nenus. OnpeneneHue
pe3sObl m3mepenueM. CoenuHeHHs JeTaneil OonroM M mMNHIbKOH. Pe3pOoBbie TpyOHBIE
coeauHeHus. [{ankoBble coeiMHEHMSL.

2.2. W3obpaxenuss coenuHeHudd netaneid. dnannessie coenuHeHus. LlnuneBsie u
HINMOHOYHbIe coenuHeHus. CoenuHeHns MWTUGTOM M IIUIMHTOM. Hepa3beMHble COEIUHEHUs
JieTajiell: cBapKa, rnaiika, CKJIEMBaHUE, 00BaJIbLIOBKA, Pa3BaJIbIIOBKA, COEIMHEHUE 3aKIICIIKOM.

2.3. T'eomerpuueckne XapakTepUCTUKH (OPMBI M TOBEPXHOCTH H3Ieauil. Pasmepsl,
npaBUiIa UX HaHECEHHs Ha 4epTeke. PazMepsl MCIOMHHUTEIbHBIE U CIIPABOYHBIC, rabapUTHEIE,
KOOPJMHUPYIOIME M 4acTHble. ba3bl M3MepuTelbHble, KOHCTPYKTOPCKUE, TEXHOJIOIMYECKHE,
BcriomorarenbpHble. Hanecenue pasmepoB ot 6a3. [IpenenbHble OTKIOHEHUS pa3MEPOB INIAJKUX
LWIMHAPUYECKUX IOBEPXHOCTEH, AONMYCKM, Mocaaku. Jlomycku W mocaiku Ais JeTaneil ¢
pe3bOoiil. IllepoxoBarocTh MOBEPXHOCTEH JeTalel, MapaMeTpbl IIEPOXOBAaTOCTH, IpaBuia
HaHECEHUs MapaMeTpoB IIEPOXOBATOCTH MOBEPXHOCTEH Ha ueprexe. [IpenenbHble OTKIOHEHUS
(GhOpMBI U PACTIONOKECHHUS.

Paznen 3. Yeprerxxu cOOPOUHBIX €IMHUIL. DIEMEHTbl KOMIIbIOTEPHOM rpaduku.

3.1. Yeprexxu cOopounslx eaunull. [IpaBuia BeimosHeHHs U 0OPMIICHHUS COOPOYHOTO
yepTexka: BbIOOp IJIaBHOI'O M300pakeHUs, ONpe/esieHHe KOJIMYecTBa U300pakeHul, HaHeCeHHe
HOMEPOB TO3UIIMNA, HAHECEHHE pPa3MEpoOB (TabapuUTHBIC, YCTAHOBOYHbBIC, MPHUCOCIUHUTEIbHEIE,
sKcIutyatanuonHnsle). Cneundukanus. [IpaBuna BeinmonHeHus U ohopMiIeHUsT YepTeka o0IIero
BUJA.

3.2. JleranupoBaHue yepTexxeil cOOpouHbIX equHUL. [IpaBuia aetannpoBaHus yepTexei
cOOpOYHBIX eIMHUIL. BhinonHeHne yepTexxeid 1 TEXHUYECKUX PUCYHKOB JeTallel.

3.3. DnemeHTsl KoMIbloTepHOH rpaduku. KommproTepHas rpaduka u pemiaemsbie €ro
3anaun. ['papuueckrie 0ObEKThI, IPUMUTHUBBI, aTpUOYTHI, CUHTE3 M300paxenus. [lpencrasnenue
BUJCOMHPOPMALMM U ee MaluHHasg TreHepanus. CoBpeMEeHHbIE CTaHJAPThl KOMIIbIOTEPHOMH
rpaduku, rpaguueckue A3bIKU U MeTadailibl. Peanuzanus anmapaTHeIX MoIyJel rpapuueckon
cucteMbl. OCHOBHBIE IpauyecKre aIrOPUTMBI Ha TUIOCKOCTH M B IpocTpaHcTBe. [Iporpammubie
rpaduyeckrue CUCTEMbI U UX IPUMEHEHHUE.

4. O0beM y4eOHON JUCHUIJIMHBI

Bunbl yueOHOI nesTeNbHOCTH B saq. B axan,
el qacax
OO0mas Tpy10eMKOCTb JMCHUILIUHBI 110 Y4eOHOMY IJIaHY 4 144
Kounraktnas padora (KP): 1,3 48
Jlexuuu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (113) 0,7 24
JIaboparophbie paboTs (J1a0) 0,2 8
CamocrosiTesibHas padora (CP): 2,7 96
Kypcosast pabota 1,0 36
PacuetHo-Tpaduueckue padboThI 0,8 27
KonraktHas camocrositenbHas pabora 0.9 0,4
CaMocTosATENbHOE N3YUYEHUE PA3/IETIO0B TUCIUIUIMHBI ’ 32,6
Bupa koHTpOJISI: 3a4eT ¢ OLEHKOM - -




Bunbl yaeOHOM NesTeNbHOCTH B a1, B actp.
el Jacax
OO0mas TPy10eMKOCTh THCIUIIJIUHBI M0 Y4eOHOMY IJIAHY 4 108
KonraktHas padora (KP): 1,3 36
Jlexumnu (Jlek) 0,4 12
[Ipaktrueckue 3ausatus (113) 0,7 18
JlabopaTtopHbie paboTsr (JIab) 0,2 6
CamocrositesbHas padora (CP): 2,7 72
Kypcosas pabora 1,0 217
PacuerHo-Tpaduueckue padboTh 0,8 20,25
KoHnTtakTHas camoctosTenbHas pabora 0.9 0,3
CamocTosTenbHOE U3YYCHUE Pa3IeiOB JUCIUTUTHHEI ’ 24,7
Bua KoHTpoOJIS: 3a4eT ¢ OLeHKOI - -
AHHOTaIUs padoyeil MPOrpaMMbl AU CHUILITMHBI
«ITpukaagHasi MEXaHUKA)
1. Hear mucuumimHbl —  0OydueHHE TBOPYECKOMY IOAXOMY K BBITOJHCHHIO

MHXEHEPHBIX PacyeTOB Ha MPOYHOCTb, HKECTKOCTh U YCTOWYMBOCTH 3JEMEHTOB KOHCTPYKLUH,
JleTajnei v y3J10B MallluH U anmnaparos.

2. B pesyabraTre wH3y4YeHHUs] JUCHUIUVIMHBI oOyyamoummiics 1O Hporpamme
0akajiaBpUaTa J10JIKeH:

Obnaoams cnenyrommmu  obmenpodeccruonanbabiMu (OIIK) n nmpodeccrnoHabHBIMU
(ITK) xoMIIeTeHIIUSIMHU:

— CIIOCOOHOCTBIO HCIOJI30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npodeccuonanproii aesteabroctu (OITK-1);

- CIIOCOOHOCTBIO MHCIIOJB30BaTh 3HAHHSA O COBPEMEHHOW (U3NYECKOW KapTHHE
MUDa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUM BEIIECTBA Ul MIOHUMaHUS
OKpYy»Xaromiero Mupa u sinennit npupoasl (OI1K-2).

3namu:

— OCHOBHBIE YPAaBHEHMsI M METOJbl PELIEHHUS 3a1ad CONPOTUBJICHMS MaTEpHUaJIOB HU
JeTane MalluH;

— OCHOBHBIE METOJIbl PACUETOB Ha MPOYHOCTh, KECTKOCTb U YCTOWYMBOCTH 3JIEMEHTOB
KOHCTPYKIUH MAalllMH U anapaTos;

— OCHOBBI TEOpHM pacyeTa JeTaJled M Y3JI0B MallMH M allapaToB XUMHUYECKOU
TEXHOJIOTHH.

Ymems:

— TPOBOJUTH PACUETHI 3JIEMEHTOB KOHCTPYKIIMH Ha OCHOBE METOJIOB CONPOTHBIICHHUS
MaTepHasoB;

— paccuuThIBaTh U KOHCTPYMPOBATH AETAIN MAIlIMH 110 UCXOJHBIM JaHHBIM;

— NpPOU3BOAUTH pacyeTbl MO OCHOBHBIM KpPHUTEpPHSIM pabOTOCIOCOOHOCTH U
KOHCTPYHPOBAHUS JIeTajeil MalluH.

Braoemw:

— HaBBIKaMU pacyeTa CONPOTUBJICHHS MAaTEPUATIOB AHATUTHYECKUMH METO/IaMU;

— HaBBIKAMHU BBIOOpa MaTEPUANIOB 10 KPUTEPUSIM POYHOCTH;

— pacyeTaMy THUIOBBIX J€Tajedl MAaIlWH, MOJb3YyACh CIPABOYHOW JMUTEPATYpPOH U
I'OCTamu.

3. Kpartkoe coaep:xanue TUCUMIIMHbI



Beenenue.

Ponmp mpenmera «[IpuknagHas MexaHwka» B (HOPMHUPOBAHMHM WHXKEHEpa XHMHUKA-
texHojora. «[IpukinaaHas MexaHWKa» Kak OCHOBa JUIsi NMOHMMAaHUS pPalOTHI, YCTpPOMCTBA U
0e30MmacHOM 3KCIuTyaTauuyu 000py10BaHUS XUMHUYECKOTO IPOM3BOACTBA.

Paznen 1. Onpenenenue peakiuii onop. Pactsskenue-cxartue.

1.1. Onpenenenue peakiuii omnop. AOCOIIOTHO TBEPAOE TENO. DJIEMEHThl CTATHUKH.
OcHOBHbIE TOHATUSA. AKCHOMBI CTATUKU. Y paBHEHUs paBHOBecHs. CBA3U U UX PEAKIIUH.

1.2. Pacrsxkenue-cxatue. OCHOBHBIE JONYIIEHHWS W NIPUHLHUIIBI CONPOTUBIECHUS
MarepuanioB. Meton cedenmii. Hampspkenus, nedopmanuum u mepemenieHus. 3akoH ['yka.
[TocTtpoenue »HmoOp BHYTPEHHUX YCWIMM, HampspKeHUW W nepemenieHuil. CraTH4ecKu
ONpeleauMble M CTaTUYECKH HEolpeAesnMble 3aaaud. JluarpamMmbl pacTsOKEHUs IS
MJIACTUYHBIX W XPYNKUX MaTEpPUATIOB M WX XapaKTEPUCTHKU. Jlomyckaemble HampsiKEHUSI.
YcioBue NpOYHOCTH MPU PACTSKEHHUH (CHKATUH).

Paznen 2. Kpyuenue. U3rud.

2.1. Kpyuenue. 3akon ['yka npu casure. BHyTpeHHUE CHIOBBIE (DAKTOPHI TPH KPYUEHHUH.
HampspkeHns B cTEpKHAX KPYIJIOrO ceueHus. Y CJI0BHE IPOYHOCTHU IIPU KPYUEHUHU.

2.2. U3ru6. I'eomeTpudeckre XapakTepPUCTUKH TUIOCKUX cedyeHui. [loHsTHe uncToro u
norepevyHoro u3ruoos. IlpaBuna nocTpoeHus M0p NONEPEYHBIX CUIT M U3TMOAOIUX MOMEHTOB.
Onpenenenre HOpPMalbHBIX HANpPSOKEHWHA. YCIOBHME MNPOYHOCTH mpu u3rube. OmpeneneHue
KacaTeJIbHBIX HANpsHKeHUH. PanmonanbHbie POPMBI CEUSHUH.

Pazgen 3. CnoxxHoe HapsHKEHHOE COCTOSIHUE.

3.1. CnoxHoe HanpsiKeHHOE cocTosiHue. OCHOBBI TEOPUHU HAIPSHKEHHOTO COCTOSHUS U
TUIIOTE3bl MPOYHOCTU. [IoHATHME HAmpsHKEHHOro COCTOsIHUA. |'NIaBHbIE IUIOIAAKKA U TJIABHbBIE
HanpsokeHus. OOoOmeHHbld 3akoH ['yka. Hasnmauenwe rumore3 mnpouHoctu. I[loHsTue
SKBUBAJICHTHBIX HANPSKEHUN U KPUTEPUEB TPOUYHOCTH.

3.2. TonkoctenHble cocyabl. TOHKOCTEHHBIE COCYIbl XHUMHYECKHX IPOU3BOJICTB.
Onpenenenue HampspDkeHU 1Mo Oe3MOMeHTHOW Teopuu. OCHOBHbBIE JOmylIeHUs. BbiBoJ
ypaBHeHusa Jlarutaca. Pacuer TOHKOCTEHHBIX 000JI0ueK MO YypaBHeHuto Jlamulaca u mo
CTaHJApPTU30BAaHHON METOJIUKE. Y CIIOBUE TPOYHOCTH.

3.3. Pacuer cxkaThlIX CTepXkHEl Ha YCTOWYMBOCTb. YCTOWYUBOCTH 3JIEMEHTOB
KOHCTpYKIuH. IloHATHe KpuTHMYeckod cuiabl W Kodd¢uimeHTa 3amaca MPOYHOCTH. Pacuer
KpuTHYecKOM cuibl mo Ditnepy. Ilpenenst npumenumoctu Gopmyinsl Ditnepa. IIpakTnueckuit
croco0 pacyera Ha yCTOWYMBOCTb.

Paznen 4. Jleranu mamiuH.

4.1. Coenunenue neraneit MammH. Kinaccudukanus netaneid MallMH U anmapaToB
XUMHYECKHX MpOou3BOJACTB. Pe3pOoBbie coenauHeHus. Pacuer OONTOBBIX COEIUHEHWHM Hpu
MOMNEPEUHbIX M MPOJOJbHBIX Harpy3kax. lllnmoHounsle coenuHenus. Ha3zHaueHue u BUABI
mrnoHoK. Pacuer mmoHok Ha cpe3 u cmsthe. Bunel cBapku. OGmactb npumeHeHus. Buisl
CBapHBIX BOB. PacueT Ha MPOYHOCTH CTHIKOBBIX M HAXJIECTOUHBIX IIBOB.

4.2. Bansl 1 ocH, UX OTMOPHI U coequHEHUs. Banbl, ux kiaccudukaius U Ha3HauYeHUE.
Ocu. IIpoekTupoBOuUHBIE pacueThl BajoB M oced. [logmmnHuKKA cKoJbxkeHus. Marepuanibl
BKnaapimet. Ilogmmnuukm  kadeHus. lIpuHuunuanbHOE  yCTPOWCTBO W OCHOBHBIE
reoMeTpuueckue pasmepsl. JlocToMHCTBa, HEAOCTATKU U O0JIACTU MPUMEHEHUS MOIIUITHUKOB
KaueHus u ckoybxenus. [IpuBogubsie myTel. Haznauenne. Knaccudukarms MypT mo mpuHIAITY
neiicTBus U xapakrepy padotsl. [lopsaok moad6opa MydT 1 OCHOBBI TPOYHOCTHOTO pacyera.

4.3. Mexannueckue nepenaun. 3youarsie nepenaud. OKpyXKHOE U pajivajbHOE YCHIIHS.
Penykropsl. Onpenenenue u kiaccudukanus. [Ippumepsl cxeM peayKTopoB.

4. O0beM yueOHOM JUCUMIIJIMHBI

o B akan.

Bunsr yaeGHoi paboTh B 3au. en. qacax
O0mas TpPyA0eMKOCTb JMCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 4 144
KonrakThas padora (KP): 1,8 64




Jlexmun (JIek) 0,9 32
[Tpaktuueckue 3ausatus (I13) 0,9 32
CamocrositesibHas padora (CP) 2,2 80
KonraktHas camocrositenbHast pabora 92 0,4
CamocTosiTeTbHOE U3YUCHHE Pa3/IeNIOB AUCITUTUTMHBI ’ 79,6
Buj uTOroBoro KOHTpoOJIst 3a4eT C OLEeHKOi
Bupl yueOHO# paboThI B 3au. en. B acrp.
Jacax
O01as Tpya10eMKOCTh JUCHUILIHHBI M0 Y4eOHOMY IJIAHY 4 108
KonraktHas padora (KP): 1,8 48
Jlexmun (JIek) 0,9 24
[Tpaktuueckue 3ansatus (113) 0,9 24
CamocrositesbHast padora (CP) 2,2 60
KonraktHas camocrositenpHast pabora 29 0,3
CamocTosiTeTbHOE H3YUYCHHUE PA3/IeTIOB JUCIIUIUIMHBI ’ 59,7
Bujx uTOroBOro KOHTpOJIs 3a4eT C OLEeHKOI

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«JIEKTPOTEXHHUKA H MPOMBIIIJIEHHAS YJIEKTPOHUKA)

1. Heap aumcuunaunsl — QopmupoBaHne y o0Oydaromuxcs KOMIIETCHIUH,
00CCIICUMBAIOIINX TCOPETHYCCKYI0 M TMPAKTUYECKYIO IMOJITOTOBKY BBIMTYCKHHMKA, YMEHOIIETO
BBIOMPATh M JKCIUTyaTHPOBATh IEKTPOTEXHUYECKUE U DIICKTPOHHBIE YCTPOHCTBA, BIIAJICIOIIETO
HaBBIKAMHA  HCIIOJIb30BAHUS  COBPEMEHHBIX  WH(POPMAIMOHHBIX  TEXHOJNOTMU IS
ABTOMATU3UPOBAHHOTO MOJICIIMPOBAHUS M PACUETA DIICKTPUUECKHUX M DIICKTPOHHBIX IIeTICH.

2. B pe3yabrare wu3y4YeHHs JAMCHMIUIMHBI 00y4YamUIMiicas 1O mporpamMmme
0akajaBpHaTa J0JIKEH:

Obnadams cnenytomumu  o0mekynbTypHeiMu  (OK) u  obmenpodeccnoHatbHBIMI
komrereHnusamMu (OITK):

- CIOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPUHUMATh
COIMAITbHBIE, STHUYCCKHE, KOHPECCHOHAIbHBIC U KyIbTypHBIC paznuuus (OK-6);

— CIIOCOOHOCTBIO K cCaMoOpraHu3almu u camoodpaszopanuio (OK-7);

— TOTOBHOCTBIO HCIOJIB30BaTh 3HAHUS O COBPEMEHHOW (DM3MYECKOW KapTHHE MHpa,
NPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEHIECTBA JUI TOHUMAHHS
OKpYy’Karolero Mupa u sisnenuit npupozast (OITK-2);

— CMOCOOHOCTBIO BJIAIETh OCHOBHBIMH METOJaMH, CIIOCOOAMHU U CPEICTBAMU MOTYICHHS,
XpaHeHUs] U nepepaboTku MHQOpMAIMK, HaBBIKAMH pabOTHI ¢ KOMITBIOTEPOM KaK CPEICTBOM
ynpasienus uapopmanueii (OITK-5).

3nams:

— OCHOBHBIC TIOHSTHS, OTNPE/ICIICHHS U 3aKOHBI JICKTPHUYCCKUX IIETeH;

— METOJBbl MOJICIMPOBAHMS, aHATW3a W pacyéra Ierned MOCTOSHHOTO U MEPEMEHHOTrO
TOKOB, METO/IOJIOTHIO JICKTPOTEXHUUECKUX U3MEPEHHIA;

— YCTPOWCTBO W TMPHHLIUMBI PabOTBHl AJIEKTPOTEXHUYECKOTO U  AJIEKTPOHHOTO
o0opyoBanus, TpaHC(HOPMATOPOB, FTCKTPHUUSCKUX MAIIUH, HCTOYHUKOB MMUTAHUS.

Ymems:

— TPUMEHATh TEXHOJIOTHMH  MOJICIMPOBAHMS, aHaIM3a, pacuyéra M OKCIUTyaTalliu
ANEKTPUYECKHUX CETEH, IMPOMBIIIICHHOTO 3JIEKTPOOOOPYIOBAHUS U DIIEKTPOHHBIX TIPHOOPOB;



— BBIOHMpATh AJIEKTPOTEXHUYECKOE U AJIEKTPOHHOE 00O0pYAOBAaHME ISl pelIeHHs 3aaad
IPOEKTUPOBAHUS U PEATTU3ALNN XUMHUKO-TEXHOJIOIMUECKUX MPOLIECCOB U IIPOU3BOJCTB.

Braoemy:

— METOJOJIOTMEN aBTOMAaTU3MPOBAHHOIO MOJEIUPOBAHMUSA U pacyéra IIEKTPUYECKUX U
3JIEKTPOHHBIX LENEH;

— MPAaKTUYECKUMHU HaBBIKAMHU PAa0OTHI € AJIEKTPUUYECKON amlmapaTypoil M 3JeKTPOHHBIMU
YCTpOMCTBaMHU.

3. KpaTkoe coaep:kaHue TUCHUIINHBI

Beenenue. IlpenMer, OCHOBHbIE TIOHSATHS, METOJOJIOTHSl  DJIEKTPOTEXHUKH U
neKTpoHUKU. KpaTkue wncropuyeckue cBeAeHHsA. 3aJadyd M MECTO Kypca B IOATOTOBKE
OakanaBpa TEXHUKH U TEXHOJIOTUU.

Pazgen 1. Dnexrpuueckue nemnu.

1.1. OcHoBHBIE ONpENENCHUsA, ONHCAHUSA MapaMeTpoB M METOJOB pacuéra
ANEKTPUYECKUX LETIEH.

OcHoBHbIE TOHSTHSI M OOO3HAUECHUS DOJCKTPUUECKHUX BEIMYMH U  DAJIEMEHTOB
anekrpuueckux nenei (FTOCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77).
VIcTOYHUKHM U TPUEMHUKU 3JIeKTpudeckoi »Hepruu. OCHOBBI 3MeKkTpoOe3onacHOCTH. CXeMbl
3aMEIICHUS IEKTPOTEXHUYECKUX YCTPOUCTB.

OcHoBHbIE TOHATHS TEOPUH INMEKTpUUeckux nenei. Knaccudukamus nemneit: muHelHble 1
HEJIMHEWHbIE, HEPa3BETBICHHbIE U PA3BETBICHHBIC, C OJHUM U HECKOJBKUMHU HCTOYHHKAMU
MUTaHUS, C COCPEIOTOUYEHHBIMU U PACTIPECICHHBIMU ITapaMETPaMU.

OCHOBHbIE MPUHLUIIBI, TEOPEMBI U 3aKOHBI AIEKTPOTEXHUKU. [IpuHIIMN HENpepbIBHOCTU
(3aMKHYTOCTH) 3JIEKTPUUYECKOT0 TOKA U MarHUTHOTO MoToka. 3akoHbsl OMa u Kupxroda.

Meroasl MOIEIMPOBAHMS, aHAIM3a M pacyéra JIMHEHWHBIX JJIEKTPUYECKHMX Lenei
MOCTOSIHHOTO TOKa. AHalM3 M pacy€T pa3BETBJICHHBIX 3JEKTPUUYECKUX LENel ¢ HECKOJbKUMU
VUCTOYHUKAMU TMTAaHUS IYTEM COCTABJIEHUS M PELIEHUS CHUCTEM YPAaBHEHMH IO 3aKOHaM
Kupxroda, mpuMeHeHHsS METOAOB Y3JIOBBIX MOTEHIMAIOB M JKBHUBAJCHTHOI'O AaKTHUBHOTO
JIBYXIIOJIFOCHHKA.

OcHoBHbIE CBOWCTBA M 00JaCTM MPUMEHEHUS MOCTOBBIX IIeTed, MOTEHIIMOMETPOB,
JIETTUTENC HAPSHKEHUS U TOKa.

MarpuuHas 3anuch ypaBHeHUH 1ieniel B 00001eHHbIX (hopmMax.

1.2. DnexkTpuyeckue U3MEpeHus U IpuOopHI.

Metoapl M3MepeHusl JJIEKTPUYECKMX BEIMYMH: NPSMbIE M KOCBEHHBIE. AHAJIOrOBBIE
AIIEKTPOU3MEPUTEIIbHBIE U LIU(PPOBBIE FTEKTPOHHBIE TPUOOPHI: YCTPOMCTBO, MPUHIIMII IEHCTBUS,
oOmacti mpuMeHeHMs. VI3MepeHHMe SIEKTpPUYECKMX  BEJIMYMH: TOKOB,  HAIpPSDKEHHH,
COIPOTUBIIEHUH, MOIITHOCTH U SHEPTUU.

1.3. Amnanu3 u pacuét TMHEHHBIX LIeneil MepeMeHHOTro TOKa.

CrniocoObl mpencTaBieHHs] (B BHUJE BPEMEHHBIX JUarpamMm, BEKTOPOB, KOMIUIEKCHBIX
qucen) M HapaMeTpsl (aMIUIMTY[a, 4acToTa, HadajdbHas (aza) CHHYCOMJAIBHBIX (DYHKIMIA.
MrHoBeHHOE, cpeaHee M JCHUCTBYIOLIEE 3HAYCHUs IIEPEMEHHOIO CHHYCOMAAIBHOIO TOKa
(HampsKeHHs ).

AKTHUBHOE, PE€aKTUBHOE U TIOJHOE CONPOTUBIICHUS BETBU. Da30Bble COOTHOIICHUS MEKIY
TOKOM M HampspkeHueM. MOIIHOCTh B LEMAX NepeMeHHOro toka. KoadduuueHT MmourHocTH
(cos([])) u ero TEXHHKO-9KOHOMHYECKOE 3HAUCHHE.

[TpumeHeHne anreOpbl KOMIUIEKCHBIX YHCEN B AJIEKTPOTeXHHUKE. KOMIUIEKCHBI MeTo[
pacuéra JIMHEWHBIX CXEM IeNell MNEepeMEHHOro Toka. KOMIUIEKCHOE COMpPOTUBICHUE U
KOMILJIEKCHAsI TPOBOJMMOCTh BeTBHU. KOMIUIEKCHas MOIIHOCTh M OajaHC MOIIHOCTH B HEIMsX
MIEPEMEHHOT0 CUHYCOUIaJIbHOTO TOKA.

Pe3oHaHCHBIE ABIIEHUS B ANEKTPUUYECKUX LIETIAX, YCIOBUS BO3HUKHOBEHMSI, IPAKTUIECKOE
3Ha4yeHHe. Pe3oHaHC HanpsykeHWM M TOKOB. YacTOTHBIE CBOWCTBA LENEHW NMEPEMEHHOrO TOKA.
[TonsatHe o0 JMHEWHBIX YeTHIPEXMOMOCHUKaX. IlloHsATHE 00 DSIEKTPUYECKUX LEeMmsiX ¢
WHAYKTUBHOMN (MarHUTHOMN) CBSI3bIO.



AHanu3 u pacy€T Tpéxha3HbIX Ienel MePeMEHHOTO TOKa. DIeMEHTHI TPEX(Pa3HBIX IETICH.
Crioco6b1 n300pakeHust U coenuHeHHs (a3 TpEx(a3HOro MCTOYHHMKA MHUTAHUS U MPUEMHUKOB
sHepruu. CoequHeHHEe NOTpeOUTENeld 3IIEKTPO’HEPIrUU 3BE3J0H U TPEYrolbHUKOM. Tpéx- u
YEeTBIPEXIIPOBOAHBIE CXEMbl INHUTAaHUSA NIPUEMHUKOB. Ha3HadueHue HEUTpambHOrO IPOBOJA.
Momnocts  Tpéxdaznoit uenu. Koapdunment momHoctH. TexHuka 06e30MacHOCTH MpU
AKCIUTyaTaIlMH YCTPONCTB B TPEXPA3HBIX IECTIX.

[IpumeHeHue Ui  aBTOMATU3MPOBAHHOIO  MOJCIMPOBAaHMS M pacuéra Lemnei
OPOTPaMMHBIX TPOAYKTOB, pa3paboTaHHBIX Ha Kadeape, a TakkKe MAKETOB IPOrpaMm
«Multisimy, «Mathcad», «Excel».

Pa3nen 2. DnekTpoMarHuTHbIE YCTPOMCTBA U AJIEKTPUYECKUE MAILIMHBI

2.1. TpanchopmaTtopsl.

Ha3nauenune u oOmacTé mpuUMeHEHHUs TpaHcHopMaTOpoB. YCTPOHCTBO M NPHHLHUI
neiictBus ogHo(a3HOro TpanchopmaTopa.

AHanu3 3IeKTPOMarHUTHBIX MTPOIECCOB B TpaHC(HoOpMaTope, cXxeMa 3aMEICHHS.

ITorepu sHepruu B Tpanchopmarope. Buemnue xapakrepuctuku. IlaciopTHbie naHHbIE
TpancopMaropa U OINpelneleHne HOMUHAJIBHOTO TOKAa, TOKAa KOPOTKOTO 3aMBIKaHHSA B
NEPBUYHON OOMOTKE U U3MEHEHHUs HaNPSKEHUsI HA BTOPUYHOM 0OMOTKe.

2.2. ACUHXpOHHbIE MalIHBbI.

YCTpolicTBO M NpUHLMIT JeHcTBUSA TpEX(Pa3HOIO ACMHXPOHHOTO 3JIEKTPOJBUIATEIIS.
Bpamatomeecss MarautHoe 1ose craropa. MarautHoe nosie mamuHbl. 3/]C 0OMOTOK cTaTopa u
potopa. CkombxeHue. YacToTa BpallleHUs! poTopa. DJIeKTpOMarHuTHbI MOMEHT. MexaHuuyeckue
U pabouune XapaKTEePUCTUKH.

DOHepreTuyeckue Auarpammsl. [lacnopTHble JaHHBIE.

[Iyck acHMHXpPOHHBIX JBUTaTeleil C KOPOTKO3AaMKHYTBIM U  (ha3HBIM POTOPOM.
PeBepcupoBaHue U perylupoBaHue YacTOThI BpaIlleHUs! pOTOpa

Pa3nen 3. OCHOBBI 3JIEKTPOHUKH.

3.1. DnemenTHas 6a3a COBPEMEHHBIX JIEKTPOHHBIX YCTPOMICTB.

[TonmynipoBoHUKHK. YCIIOBHBIE O0O3HAYCHMsSI, MPUHIMI JIEHCTBHSA, XapaKTEPUCTHKU H
Ha3HauYEHHE MOJYITPOBOIHUKOBBIX TUOJI0OB, TPAH3UCTOPOB, THPHCTOPOB.

WHTerpanbHble MUKPOCXEMBI, MX Ha3HAYeHHE, KJIacCU(PUKAIUsA 1 MApKUPOBKA.

3.2. IcTOYHNKY BTOPUYHOTO 3JIEKTPOIUTAHUSA U YCHIINTENH IEKTPUUECKUX CUTHAIIOB.

[TonynpoBOIHUKOBBIE BBIMPSMUTENN: KiIacCU(UKAIMSA, OCHOBHBIE ITapaMeTPhl, CXEMBbI U
HOPUHIUI paOOThI BEIIPAMUTENS. DIEKTPUUYECKHE (PUITBTPHI.

Knaccudpukanus M OCHOBHBIE XapaKTepUCTUKU ycuiautTened. OOpaTHble CBS3M B
onepaunoHHbIX ycunutenasx (OY), ux BIUsSHME Ha MapaMeTpbl U XapaKTEePUCTUKH YCHIIUTEIS.
OcHoBHble THIIBI ycuuTeneil Ha 6asze OV.

4. O0bém yueOHOM TUCHUIIHHBI

Buj yueoHoii padoTsl Cemecrp 5
3E Akaj. 4.

OO6mast TpyA0€MKOCTh TUCITUTLIUHBI 5 180
KonraxkTHas paboTa — ayAuTOPHbIE 3AHATHA: 1,33 48
Jlexun 0,44 16
JlaGopatopusie 3ausTus (JI3) 0,88 32
CamocrositeabHas pa6ora (CP) 2,67 96
KoHTakTHasi caMoCTOsITeNIbHASL paboTa - -
CaMOoCTOSATEIbHOC U3YUCHHE PA3/ICIIOB JIUCITUTIIHHBI 1,06 38
KoHTpoTbHBIE paOOTHI 1,61 58
Buasbl KOHTpOJIA:
JK3aMeH 1 36
KonTtakTHas paboTa — NpOMEXYTOUYHAs aTTECTalHs 1 0,4
[ToaroToBKa K 9K3aMeHY. 35,6




Buja uToroBoro KOHTpoOJIs: ‘ JK3aMeH ‘

Buj yueoHoii pa6oThbi Cemecrp 5
3E AcTp. 4.

OO01mast TpyA0€MKOCTh JUCIUTLITHBI 5 135
KonrakrHas pa0dora — ayIMTOPHbIE 3aHATHA: 1,33 36
Jlexiun 0,44 12
JlabopaTopusie 3ansatus (JI3) 0,88 24
CamocrositesibHas padora (CP) 2,67 72
KonTakTHas camocTosiTelibHast paboTa - -
CaMOCTOSTEIbHOE H3YUCHHE PA3/ICIOB AUCITUILIHHBI 1,06 28,5
KoHTposibHbBIE paOOThI 1,61 435
Buabl kKoHTpOJIA:
IK3aMeH 1 27
KonrtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,3
IToaroToBKa K K3aMeHY. 26,7
Buj1 HTOroBOro0 KOHTPOJIS: IK3aMeH

AHHOTauA padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«be3omacHOCTh KU3HEAeATEILHOCTH»

1. Heap aucuuniaunsl — GopMUpPOBaHKUE TPOPECCUOHATBHON KYIbTYphl O€30MacCHOCTH,
oJ KOTOPOW IOHMMAaEeTCs TOTOBHOCTh U  CIIOCOOHOCTH JIMYHOCTH HCIIONB30BaTh B
npoECCUOHATILHOMN JESITeIbHOCTH TIPUOOPETCHHYIO COBOKYITHOCTh 3HAHUH, YMEHHI 1 HABBIKOB
st obecniedyeHust Oe3omacHocTH B cdepe mpodeccHOHATBHON JesITebHOCTH, XapakTepa
MBINUICHUSI W  [IGHHOCTHBIX  OPHUEHTAllMH, TPU KOTOPHIX  BOMPOCHI  0OE30MacCHOCTH
paccMaTpUBalOTCS B KQUECTBE MIPHOPUTETA.

2. B pe3yabraTe uH3y4YeHHs AMCHUIUIMHBI O0Oy4YamIuMiicd 1O mNporpamme
0akajlaBpHaTa J0JIKeH:

Obnaoams cnenyrommmu o0ekynsTypHbiMu (OK), obmenpodeccuonansapiMu (OITK)
KOMITCTCHIIHSIMHU:

— CHOCOOHOCTBIO HUCIOJIB30BaTh OCHOBBI SKOHOMHUYECKHMX 3HAHUHU B pa3IM4HbIX cepax
xu3HenesrensHoctr (OK-3);

— CIOCOOHOCTBIO K caMOOpraHu3anuu u camoodpasosanuto (OK-7);

— CIMOCOOHOCTBIO HCIIOIB30BATh MPUEMbI OKA3aHHSI TEPBOM TOMOIIH, METOJIbI
3alMTHI B YCIOBUAX Ype3BbryaiiHbix cutyanmii (OK-9).

BJIAICTh OCHOBHBIMU METOJaMU 3aLUThI IPOU3BOACTBEHHOIO IIEPCOHAJIA U HACEJICHUSA OT
BO3MOJKHBIX ITOCJICJICTBUI aBapuii, karactpod, cruxuitHbix oencteuii (OITK-6).

3namo:

— OCHOBHBIE TEXHOC(EpPHBIE ONTACHOCTH, UX CBOWCTBA U XapaKTEPUCTHUKH;

— XapakTep BO3JCHCTBHS BPEIHBIX M OMACHBIX (PAKTOPOB Ha YEJOBEKA U TPHPOJHYIO
Cpely, METOAbl 3allUThl OT HHUX MPUMEHHUTEIbHO K cdepe cBoel mnpodeccuoHaIbHON
NeSITeTbHOCTH.

Ymems:

— WACHTU(UIMPOBATH OCHOBHBIE OTIACHOCTH CPENIbl OOUTAHMSI YEIIOBEKa,

— OLCHMBaTh PUCK HUX pealn3alliH, BHIOMPATh METOABI 3alIUTBl OT OIACHOCTEH
MPUMEHUTEIBHO K cdepe cBoed mpodecCHOHATBHON JeATEeIPHOCTH U CIIOCOOBI 0O0ECTICUeHUS
KOM(OPTHBIX YCIOBUH KU3HEACATEIbHOCTH.



Braoemy:

— 3aKOHOJATEJIbHBIMM M IIPAaBOBBIMH aKTaMM B 00JacTH O€30MaCHOCTH M OXpaHbl
OKpy’Karollel cpenbl, TpeOOBaHUSIMU K O€30MaCHOCTH TEXHUYECKHUX DErJIaMeHTOB B cdepe
po(hecCHOHANTLHOM e TEIbHOCTH,

— cnoco0amMH U TEXHOJIOTHSMH 3aIIUThI B YPE3BbIUANHBIX CUTYAIHIX;

— TOHATUHHO-TEPMHHOJIOTUYECKHUM aIIapaToM B 00JacTu 0€301acHOCTH;

— HaBBIKAMU  pPAlMOHAIM3ALMU  NPO(ECCHOHANBHON  JEATETBHOCTH C  LEJbI0
obecrieyeHus 6€30MaCHOCTH U 3AIIUThI OKPYKaIOIIEH Cpeibl.

3. KpaTkoe coep:kaHue M CIHUIIAHBI

1. BBeaenue B Ge3omacHocTh. OCHOBHBIE HOHATUS U ompenesneHus. be3onmacHocTh u
YCTOWUYMBOE Pa3BUTHE.

2. Yenosek u TexHocdepa. CTpykTypa TeXHOC(HEpPbI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOSTHHE TeXHOC(hephl U TeXHOCPEepHOI 0€30ITaCHOCTH.

3. UnenTudukanus 1 BO3JeHCTBUE HA YeIOBEKa BPEAHBIX U ONACHBIX (PaKTOPOB CPEIbl
oOuTaHusl.

Knaccuukanuss HeraTuBHBIX (aKTOPOB cpellbl OOMTAaHUS 4YeJOBEeKAa. XHUMHUYECKUe
HeraTuBHBIE (DakTOpbl (BpedHble BemiecTBa). MeXaHHMUECKHE W aKyCTHUECKHE KOJeOaHHs,
BUOpalyst W IIyM. OJIEKTPOMAarHUTHBIE H3IydeHHUs M 1ojis. MoHM3Mpyrolue H3IydeHue.
Onextpudeckuil Tok. OmacHeie MexaHndeckrne GaxTopsl. [Ipomeccsl ropeHust 1 OKapOB3PHIBO-
OIacHbIE CBOMCTBA BELIECTB U MaTepuanoB. CTaTHYEeCKOe 3JIEKTPUUECTBO.

4. 3amuTa 4ejaoBeKa U cpesibl OOMTAaHUS OT BPEIHBIX M OMACHBIX (PAKTOPOB MPHUPOTHOTO,
AQHTPOIIOT€HHOI'0 M TEXHOT€HHOI'O IIPOUCXOXKACHUS.

OCHOBHBIC TIPUHIIMITBI 3aLIUTHI. 3alIUTa OT XUMHUYECKUX U OMOJIOTUYECKUX HETaTUBHBIX
¢dakTopoB. 3ammura OT SHEPreTUYEeCKUX BO3JCHCcTBUN M (usnyeckux mnosed. OOecrieueHue
0€30MIaCHOCTH ~ CHCTEM, palOTalOMMX O]l JaBJICHHUEM. be30macHOCTh  IKCIUTyaTaluu
TpyOOIPOBOJOB B XMMHUYECKOW MPOMBINUIEHHOCTH. be3onacHas skcriyaTanus KOMIIPECCOPOB.
AHaIn3 U OLCHUBAHNE TEXHOTCHHBIX U IPUPOIHBIX PUCKOB.

5. O6ecrnieuenue KOMGOPTHBIX YCIOBUM AJIS KU3HU U AEATEIbHOCTH yesoBeka. [lonsaTue
KOM(OPTHBIX WM ONTHMAIBHBIX YCIOBHA. MUKpOKIUMaT nmomenieHnid. OCBEIIeHne U CBETOBas
cpeza B IOMEIIEHUH.

6. [lcuxodusnonornueckre u HProHOMUIECKHE OCHOBBI OE30MTACHOCTH.

Ilcuxuyeckue mpoueccsl, CBOMCTBAa U COCTOSIHUS, BIUAOLIME Ha Oe30macHOCTh. Buasl u
YCIIOBHS TPYIOBOU JAEATEIHHOCTH. DPrOHOMHYECKHE OCHOBBI O€30MaCHOCTH.

7. Upe3BblUyaiiHble CUTyallud U METOJIbI 3aIUThI B YCIOBUAX UX peasu3aliHy.

O6mue ceenenus o UC. Iloxkap u B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 0OBEKTAX.

Paguanmonnsle aBapuu. IlpuGopsl paaumanMoOHHOM, XMMHUYECKOHM pa3BeAKH U
JO3MMETPUYECKOTO KOHTPOJs. Upe3BbIYaifHble CHUTYallM BOSHHOTO BpEMEHH. 3aluTa
HAaceJeHUs B UPE3BBIYAMHBIX CHUTYyalUsX. YCTOWYMBOCTh (DYHKIIMOHMPOBAHUS OOBEKTOB
HKOHOMHKH B YPE3BBIYAHHBIX CUTYAITHIX.

8. YpapneHue 6e30MacHOCThIO JKU3HEAEATEIbHOCTH.

3akoHONAaTENTbHBIE W HOPMATHUBHBIC MPABOBBICE OCHOBBI YIPABJICHUS 0€30MaCHOCTHIO
KHU3HEIEATEIIbHOCTH. DKOHOMHMYECKHE OCHOBBI YIpaBiieHHs Oe3omacHocThio. CTpaxoBaHMe
puckoB. ['ocymapcTBeHHOE yIipaBiieHHE 0€301acHOCTHIO.

4. O06beM yueOHOM THCIHUIIHHBI

Bun yaeOHO# paboTh B 3aueTHbIX B akanem.
eIMHUIIAX qacax

OO0miast TpyA0€MKOCTh TUCITUTLIMHBI 4 144
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,33 48
Jlexuuu 0,89 32
[TpakTHyecKue 3aHATHS - -

JlaGopatopHble paboThI 0,44 16
CamocrosiTeJibHAas pa6oTa 1,67 60




KonTakTHas camocTosTenpHas paboTa - -
[ToaroToBka K J1abOpaTOpHBIM paboTaM 0,56 20
CamocTosITeIbHOE U3YUCHHE PA3/IeNIOB AUCITUILIMHBI 1,11 40
Buabl KoHTpOJIA:
IK3aMeH 1,0 36
KoHTakTHas paboTa — MPOMEKYTOYHAs ATTECTAIIHS 1,0 0,4
IToaroToBKa K 3K3aMEHY 35,6
Buj1 H”TOrOBOr0 KOHTPOJISI: IK3aMeH

Bun yueGHO# paboThI B 3aueTHbIX B acrpon.

eIIMHUIIAX Jacax

OO0m1ast TpyA0EMKOCTh AUCIUILIUHBI 4 108
KonrakTHasi paboTa — ayAUTOPHbIE 3aHATHS: 1,33 36
Jlexun 0,89 24
ITpakTHyecKue 3aHsATUS - -
JlaGopaTopHbie pabOThI 0,44 12
CamocrosiTesibHas padoTa 1,67 45
KoHTakTHasi caMocTosiTelIbHasi paboTa - -
[ToaroToBka K 1a00paTopHbIM paboTam 0,56 15
CaMOCTOSITeJIbHOE U3YUYEHHUE PA3/ICJIOB TUCIUIIIINHbI 1,11 30
Bujabl KOHTpOJIS:
IK3aMeH 1,0 27
KoHTakTHas paboTa — MPOMEKYTOYHAsI ATTECTALIHS 1,0 0,3
[ToaroToBKa K 3K3aMeHY 26,7
Bu HTOroBOro KOHTPOJISA: IK3aMeH

AHHOTaNuUA padoyeil MPOrpaMMbl JUCUUIIMHBI
«IIpouecchbl U aNNapaTbl XMMHUYECKON TEXHOJIOT M)

1. lleap AMCHUMMJIMHBI — BMECTE C JUCHHUIUIMHAMU OOIIEH XWMHUYECKON TEXHOJIOTHH,
XUMUYECKMMH TPOLIECCAMU U pEeakTOpaMh W JIPYTUMH  CBs3aTh  OOLICHAyYHYIO H
OOIIENHXCHEPHYIO TIOATOTOBKY XHWMHKOB-TEXHOJIOTOB, YTO HEOOXOIMMO TIpH TOITOTOBKE
0akamaBpoB MO JAaHHOMY HANpPAaBICHUIO JUIsI HAYyYHO-MCCIIEAOBATENBCKOM M TNpaKTHYECKOU
paboThl HAa IPEATPUITUSX.

2. B pesyabrare H3y4YeHMs [IMCHMIUIMHBI oOydyamoumiicdA 1m0 mnporpamme
0akajaBpUaTa J0JIKEeH:

Obnaoame cnenyrouumu  obmenpodeccuonansibiMu (OITK) u npodeccnonanbHbIMU
(ITK) xommneTeHIUsAMMU:

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

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOM (M3MYECKOl KapThHE Mupa,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHHH BEIIECTBA ISl TMOHUMAHHS —
OKpy»Xarouiero Mupa u sisnernit npupozsl (OI1K-2);

— TOTOBHOCTBIO HCIOJIB30BaTh 3HAHUS O CTPOSHHUH BEIIECTBA, MPUPOAEC XUMHUYECKOM
CBSI3U B pa3IMYHBIX KJaccaX XMMUYECKHX COEIMHEHUH JJIs MOHUMaHUs CBOMCTB MaTepHajoB U
MeXaHM3Ma XUMUYECKUX MPOLECCOB, MPOTEKAIOIMUX B okpyxatomeM mupe (OI1K-3).

3nams:

— OCHOBBI TEOPHH IIEPEHOCA WMITYJbCa, TEIUIa M MAacChl, NMPUHIUIBI (HU3HUECKOTO
MOJICIUPOBAHMS MPOLIECCOB; OCHOBHBIC YpPAaBHEHMs ABIMKEHHS JKMIKOCTEH; OCHOBBI TEOPUU
TETUTOTIepPEIavui; OCHOBBI TEOPUH MacCOIepeaayd B CHCTeMaxX CO CBOOOJHOW M HENMOJIBM)KHOM
rpaHuield paszgena (as3; TUIIOBbIE MPOIECCHI XUMHUYECKOW TEXHOJIOTMH, COOTBETCTBYIOIINE




anmapaTbl 1 METO/bI UX pacyeTa;

— METOAbl IIOCTPOEHHUS OSMIIMPUYECKUX M TEOPETUUYECKUX MOJENEeH XUMHUKO-
TEXHOJIOTMYECKUX MPOLIECCOB.

Ymems:

— OMNpENENATh XapakTep ABUKEHUS JKUJIKOCTEH M Ta30B; OCHOBHBIE XapaKTEPHUCTHKU
IPOIIECCOB TEIJIO- U Maccolepeiayn; pacCUUTHIBAaTh MapaMeTpsl U BbIOMpPATh anmaparypy Ajs
KOHKPETHOI'O TEXHOJIOTMYECKOT0 IPOLECCa;

— paccuuThIBaThb OCHOBHBIE XapaKTEPUCTUKH XUMHUKO- TEXHOJOTMYECKOrO IIpoliecca,
BBIOUpATh PAllMOHATIBHYIO CXEMY.

Braoemy:

— METOJAaMHU TEXHOJIOTMYECKHX PacyeTOB OTACNIbHBIX Y3JIOB MU JETaleil XMMHYECKOro
000pyI0BaHNS;

— HaBBIKAMU IIPOEKTUPOBAHMS TUIOBBIX allllapaTOB XMUMHUUYECKOW ITPOMBILIIEHHOCTH;

— METOJaMM OINpEACTCHUS  PAlMOHAIBHBIX TEXHOJOTUYECKUX PEXKUMOB pabOTHI
00opyIoBaHuUs.

3. Kpartkoe cofep:kanue AU CUHUITUHBI

Pazpgen 1. 'mapoaunaMuyeckue Mporeccsl U anmnapaTbl XMMUYECKONW TEXHOJIOTHH.

11 Brenenue B nuctuminny. OCHOBHBIC TTOHSITUS U OTIPE/ICTICHUSI.

[Ipeamer auctunnuHel  «lIpoueccbl M anmapaTtel XMUMHYECKOM  TEXHOJIOTHUN».
Knaccugpukanuss  mporeccoB.  HenpepblBHBIE H — NEpUOIUYECKHE, CTallMOHApHBIE U
HECTallMOHAPHBIE MTPOLIECCHI.

OCHOBHBIE 3aKOHOMEPHOCTH TIPOLECCOB W OOUIME TNPUHIMIIBI pacueTa ammaparoB
XUMUYECKON TEXHOJIOTHUH.

Kunkoctu u razel. Knaccudukamus sxuakocteit. MaeanbHas xunkocts. KanenbHbie u
yaopyrue Kugakoctd. Cuibl, ACHCTBYIONIME B JKMJIKOCTH: MAacCOBBIE M IOBEPXHOCTHBIE.
HanpspkeHus B AUAKOCTAX UM ra3zax (TaHr€HLMaJIbHbIe U HOpMaslbHbIE). CBOMCTBA )KUJIKOCTEH.

Monens HenpepbiBHOM cpenbl. [ToHsTHE Pu3ndyecKoro 31eMeHTapHOro o0beMa.

1.2 OCHOBBI TEOpHUU TIEPEHOCA.

OCHOBBI TEOPHUH SIBICHUN MTEPEHOCA: aHAIU3 MEXAaHU3MOB, MOJICIIUPOBAHUS U pa3paboTKu
00001IIEHHBIX METO/I0B pacyeTa rMAPOMEXaHUYECKHUX, TEIJIOBBIX U MaCCOOOMEHHBIX MPOLIECCOB
u anmnaparoB. DEHOMEHOIOIMYECKHE 3aKOHBl IIEpEHOCAa MMITYJIbCAa, MAacChl U JHEPTHUH.
MonekynspHbIii ¥ KOHBEKTHBHBIA mepeHoc. OOmme 3aKOHOMEPHOCTH TUAPOAMHAMUKH,
TEIUIONEpelayl W Macconepenadyd. B3aumMocBs3p 3THX IPOLECCOB B MPOMBIIIIEHHON
annaparype. Poib siBiaeHMit nepeHoca nNpyu XMMHUYECKUX MPEBpaILEHUsX.

MarepuanbHble W SHepreTudeckue (TeIUioBble) OaJaHChl; OIpPENeNeHHe MacCOBBIX
MOTOKOB W DJHEPreTMYECKUX 3aTpar. YCIOBUS pPaBHOBECHS U ONIPEICICHHWE HaIpaBlIEHUs
npoieccoB nepeHoca. OOmuMN BUA YpaBHEHHH CKOPOCTH IPOLECCOB; ABIKYLIUE CHUIIBI U
KMHETH4YecKue Ko3ppuuuenTsl. JIumMuTHpyomume cTaanu.

1.3 l'mapocrartuka.

Huddepenunansible ypaBHEHHs] paBHoBecust Oiinepa. I[lokosmasicss >XKUAKOCTb MOJ
JeicTBUEM cuibl TsbkecTH. OCHOBHOE ypaBHEHHME TMAPOCTATUKH. IIpakThueckue mpuiloKeHus
OCHOBHOTO YPaBHEHMsSI TUAPOCTATUKH.

1.4 TuaponuHamuka.

bamanc cun  npu  IBMOKEHMH BA3KOM  HEC)KUMAEMOM  JKMAKOCTU. YPaBHEHHE
HEPa3pbIBHOCTH (CIUIOMIHOCTH) NMOTOKA. Y paBHeHue HaBbe-CTokca u ero pusnueckuii cMbIci.

[TogoOHoe mpeoOpazoBanue ypaBHeHus Habe-Ctokca. bespasmepHpie mepemMeHHBIEC -
KPUTEPHH THAPOJMHAMUYECKOro rnoaoous (Dinepa, PeitHonbaca, @pyaa, rOMOXpPOHHOCTH), MX
¢busznueckuil CMBICT; TNapaMeTpuueckue Kpurepuu. KpurepuanbHoe ypaBHEHHE JBUXKEHUS
BA3KOM JKUIKOCTH.

VYpaBHeHue IBIWKEHUS Oinepa. DHEPreTHUEeCKUi OallaHC CTAIMOHAPHOTO JIBHKECHHSI
UJCAIbHOU XUAKOCTH. YpaBHEHHE bepHyImM I UACAIBHOM M PEaJbHOM KUAKOCTU. Ero
MpPaKTUYECKHE TNPUIOKEeHUs (ucTtedeHue xuakocted, Tpyoka Iluto-Ilpanarns). [lpuHiumns




U3MEpEeHUsi  CKOpocTell M pacXxoJoB  JKUAKOCTH  JPOCCENIbHBIMU  IpuOOpamMH U
THEBMOMETPUYECKUMHU TpyOKamu. OmpeneneHne pacxoJ0oB MPH UCTEUECHUH KUAKOCTEH depes
OTBEPCTHUS WIN HACAJKH.

'uapoarHaMUUECKUE PEKUMBI ABMKEHHS KUJAKOCTEH: JTAMUHAPHBINA U TYpOYJICHTHBIN.

Uucno PeliHompaca M €ro KpUTHYECKHME 3HAYeHUsA. MexaHW3Mbl JIAMUHAapHOIO M
TypOynenTHoro teueHuid. [lonstue typOynentHoctu. IlpencraBieHuss 0 THAPOANHAMHYECKOM
HOTPaHUYHOM CJIO€ NPU TEYEHUH 110 TpyOaM U KaHajlaM U IIPU 0OTEKaHUH Tell.

Pacuer nmamerpa TpyOONpPOBOIOB M amNmaparoB; BHIOOp CKOPOCTEH TIOTOKOB U
ONTUMAJIBHOTO JIMaMeTpa TpyOOIpoBOAOB.

Pacnipenenenne ckopocteit o paanycy TpyObl IOCTOSIHHOTO CEYCHHSI NP JIAMHUHAPHOM
CTallMOHAPHOM TEYEHHUHU.

Teuenne B TpyOax m kaHanmax. Omnpeaessomuii MONepedHblii pa3Mep MOTOKa B KaHaJax
IPOM3BOJILHON ()OPMBI: TUAPABINYECKUN painyc, SKBUBAJICHTHBIN JHaMETp.

I'mppaBinueckoe CONPOTUBIICHUE NIPU TEYEHUU KUJIKOCTEW M ra3oB. Pacuer moreps Ha
TpeHue (ypaBHeHue Jlapcu-Beiicbaxa) m Ha MecTHble conpoTuBieHHs. COOTHOLICHHS U
HOMOTpaMMBI Uil pacuera KoddduuueHTa TpeHHs. 3aBUCUMOCTH MEXKAY pPacXxoJoM H
nepenagoM JaBieHMs. Pacder Hamopa i NEpEMEINEHHs KUAKOCTEH Yepe3 CHCTEMY
TpyOOIIPOBOJIOB U armaparos.

1.5. TlepemerieHue KuIKOCTEH.

[lepemenienue XUIKOCTEH C MOMOIIBbIO MAIIMH, MOBBILIAIOIMX JAaBieHHe. OObeMHbIE
(moplIHEBbIe, POTALMOHHBIE U JIp.) U JTUHAMHUYeCKHe (LEeHTPOOEKHbIE, OCEBbIE U JIP.) HACOCHI.
OcHoBHbIE TapaMeTpbl padOThl TUAPABIMYECKUX MAIIWH: IPOU3BOJUTENIBHOCTb, HAIop,
MommHocTb, KITJI.

Pacuer nanopa u motpebiseMol MOITHOCTH; MOA0O0P ABUTATENS K Hacocy. OnpeneneHue
JIOITYCTUMOM BBICOTBI BCAChbIBaHUS. SIBJICHNE KaBUTALIMK U €TI0 IIPEJOTBPALICHUE.

OcobeHHOCTH PabOTHI, COMOCTABICHHE W O00JACTH TPUMEHEHHS OCHOBHBIX THIIOB
HACOCOB - IIEHTPOOEKHBIX, MOPUIHEBBIX (IUTYHXKEpHBIX) U Ap. CBs3b Hanopa, MourHocTy U KII/]
C MPOU3BOJUTEIHHOCTHIO (XapaKTEPUCTHUKU HAcocoB). PaboTa HAcoCOB Ha ceTb M UX BHIOOP;
pEryJINpOBaHKE IPOU3BOANUTEIBHOCTH.

Pa3nen 2. Tennoble mporiecchl U annapaTrbl XUMUYECKON TEXHOJIOTHH.

2.1. OcHOBHBIE TIOHATHS U OTIPEJICJIEHUs B TEIUIONepeiaye.

OCHOBHBbIE TEIUIOBBIE MPOLIECCH B XUMUYECKON TEXHOJIOTMH: HArpeBaHUE U OXJIaXACHUE,
KOHJICHCALlUs NIapOB U UCIIAPEHUE KUJKOCTEH.

CranuoHapHbI M HECTALlMOHAPHBIM MEPEHOC TEIJIOThI. TemmnepaTypHoe MoJie, TpajiieHT
TEMIIEPATYPHI U TEIUIOBOM NOTOK; TEIUIONEpEAada U TeIooTnaqa. TemmnepaTypornpoBOJHOCTD —
TEIJIOMHEPLIMOHHBIE CBOICTBA CpE/IbI.

2.2. IlepeHoc sHepruu B popmMe TEMIOTHI.

TeroBoli OanaHC Kak YacTHBIA clydaid sSHepretudeckoro Oananca. OmnpeneneHue
TEIUIOBOM HAarpy3Ku ammapata HOpU H3MEHEHMH U 0e3 M3MEHEHHUS arperaTHoro COCTOSHHSL.
Pacxon Temonocurenen.

HuddepenunanbHoe ypaBHEHHE NepeHOca PHEpruu B (QopMe TEeIUIOThI, ypaBHEHHE
®ypre-Kupxroda u TerionpoBoHOCTH.

CranuoHapHBIM IEPEHOC TEIUIOTHI 4Yepe3 IUIOCKME M LWIMHAPUYECKUE CTECHKHU.
CoueraHre MEXaHU3MOB [IEPEHOCA TETJIOTHI (TEIIONPOBOAHOCTH, KOHBEKIIUH, U3TYUECHHUS).

KoHBekTHBHBIN TIepeHOC TEIIOTHl. be3pasmepHble nepemeHHble — umciaa Hyccenbra,
[Texne, [Tpanatns, I'pacroda, @ypre. Pacuer k023G hUIIMEHTOB TETIOOTIaYU TIPU BBIHYKICHHON
Y €CTECTBEHHON KOHBEKIIMH.

TernnooOMeH Mpu U3MEHEHMM arperatHoro coctosHus. Konnencanus mapos. @opmyna
Hyccenbra. TermooOMeH mpu KUIIEHUH.

PannantHell TemmonepeHoc. B3amMHoe wn3nydeHue Ten. PaanaHTHO-KOHBEKTHBHBIN
NIEPEHOC TEIUIOTHl. PacueT moreph TEIUIOTHI amnmapaTaMd B OKPY)KAIOLIYI0 CPEeLy U TEIIOBON
n3ossiuu. OCHOBHOE ypaBHEHUE TeIIoNepeaayn.



2.3. Terutonepeaua B MOBEPXHOCTHBIX TETNIOOOMEHHHKAX.

Temnmonepenadya B MOBEPXHOCTHBIX TEIUNIOOOMEHHUKAX. AJTUTHUBHOCTh TEPMHUYECKHX
conpotuBiieHnil. CpeHsas IBUXKYIAs cuia Teronepeaadun. OnpeaesieHue cpeaHen IBIKYyIen
CHJIBI B ammaparax pasIUYHbIX KOHCTPYKUMH. B3anmmHOe HampaBieHue JIBUKECHUS
TerioHocuTeneil. Pacyer moBepXHOCTH TEIII00OMEHHUKOB.

CriocoObl moABOAa M OTBOJAA TEIUIOTHI B XUMHUYECKOW TeXHOJOruH. TpebGoBaHus,
npenbsBisieMble K TeruioHocuTensiM. OOOrpeB BOASHBIM MapoM, BBICOKOTEMIIEPATYPHBIMU
OpPTaHMYECKUMH TETUIOHOCUTENISIMH, TOMOYHBIMHU razamu. CrocoOwl amekTpoodorpeBa. OTBOS
TEIUIOTHI BOAOW, BO3AYXOM U HU3KOTEMIEPATyPHBIMU TEIJIOHOCUTEIISIMHU.

TernmooOMeHHble amnmapatbl; uX Kiaccupukanus. OCHOBHBIE THIBI MOBEPXHOCTHBIX
TEIUIOOOMEHHUKOB  (TpyOuarhle, IUJIaCTHHYAThle,  ammaparbl ¢  [epeMelIUBAIOIIUMU
ycTpoiicTBamMu U T.1.) CMecHTeNbHbIE TEIUIOOOMEHHUKU: TPAJAUPHU, KOHJCHCATOPHI CMEIICHHS.
Br160op onTUMaNbHBIX KOHCTPYKLIMH W YCIOBHI HSKCIUTyaTallud TEIUIOOOMEHHBIX alllapaToB.
OcCHOBHBIE TEHJICHIINY COBEPIICHCTBOBAHMS TEINIOOOMEHHBIX aIIaparoB.

Pasnen 3. Ilpomecchl M ammapaTbl pa3ieleHUs] TOMOTEHHBIX CHCTeM (OCHOBHBIE
MacCcOOOMEHHBIE TPOLIECCHI).

3.1. OcHOBHBIE MTOHATHS U ONPE/ICICHUS B Maccolepeaaye.

Knaccupukanuss mporeccoB maccooOmeHna. OCHOBHBIE TIOHSTHSL W ONpEACTICHHUS.
[Tpoueccrl co cBoOOAHON M (DUKCHpPOBAHHOW TpaHHIe pazaena (a3 u ¢ pasaensiomen ¢dasbl
nieperopojikoii (MemOpanoii). Hocurenu u pacnpenensiembie BemecTBa. CIOCOOBI BBIPAKCHUS
cocraBa ¢as.

OU3NKO-XUMUYECKUE OCHOBBI MAacCOOOMEHHBIX MpoIEeccOB. PaBHOBECHbIE YCIOBHS U
ompejieiecHue HampaBlieHUs TMepeHoca BemiectBa u3  (assl B ¢a3y. Koaddumments
pacnpenenenus. [lonstue o Macconepenade u MaccooT1aye.

KonuenTpannonsoe nojie, rpaleHT KOHIEHTpaluu, 00NN U YAETbHBIH MOTOK MAacChI.
MonexynsipHas 1uddy3ust B )KUAKOCTSX, Tazax (mapax) ¥ TBEPIBIX Teax.

3.2. MexaHu3Mbl TIEPEHOCa MACCHI.

VYpaBHeHHE HEPa3PbIBHOCTH ISl IBYXKOMIIOHEHTHON CUCTEMBI.

JuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO MEPEHOCA MACChl B OMHAPHBIX Cpe/Iax.

Jdpdy3noHHBIN NOTpaHUYHbBIN CIIOH; MPOPMIN KOHIEHTPALUH U CKOPOCTEN B OTOKAX.

Koadduunentsr Maccoornaun. OCHOBHBIE MOJAEIbHBIE MPEICTABICHHUS O MEXaHHU3MeE
MaccoOT/auyH.

MonennpoBanue KOHBEKTUBHOTO MaccooOmeHa. Yucna Hyccenbra, Ilekne, [Ipanatis,
®Dypbe U JIp., UX PUINYECKUI CMBICII, aHATIOTMH C TEIUIOBBIM NMOA00MEM MPUMEHUTENIBHO K ra3zaM
U xKuakocTsM. Pacder ko3 PUIIMEHTOB MaccoOTAauyu B ammaparax pa3IUYHBIX THIIOB IO
YpaBHEHUSAM ¢ O€3pa3MEepHBIMU NTEPEMEHHBIMHU.

Macconepenaya. OcHOBHOe ypaBHeHHE Macconepenaud. (COOTHOIIEHHE MEXAY
Kod(puIMeHTaMl  Maccolepeaud U MacCcoOTAaud, aJJUTUBHOCTh  JHU(PY3HMOHHBIX
conpotuBieHuii. HTeHCHpUKaIusg Macconepeadyd MyTeM BO3JIEHCTBUS Ha JHUMHUTHPYIOIIYIO
CTa/INIO.

Bnusnue ycnoBuii (Temmeparypbl, JaBiCHHs, KOHILIEHTpAlMii) Ha HampaBJicHHE
MaccomnepeHoca Ha mpuMepax adbcopOIuu; MPUHIIUITE BEIOOpa aOCOPOESHTOB.

3.3. ®azoBoe paBHOBECHE.

MatepuanbHblii OanaHC HENPEPHIBHOTO YCTAHOBHBIIETOCS MpoIecca MPU Pa3iIHMuHbIX
croco6ax BhIpaKEHHsI COCTaBOB (pa3 M UX pacX0J0B; YpaBHEHUS paOOUNX JTIMHHIA.

[IpenenbHble  KOHLEHTPALMKM  pacHpenesiieMoro KOMIIOHEHTa B OTAAoIed H
u3BJeKaromen ¢aszax A MPOTUBOTOYHBIX IMPOIECCOB. MaKkCHMallbHO BO3MOXKHAsl CTETEHb
W3BJICUCHSI, MUHIMAJIBHBIN W ONITUMAITBHBINA PAacXOIbl M3BIIEKAONIeH (ha3bl.

3.4. Metobl pacuéra pa3MepoB MaCCOOOMEHHBIX KOJIOHHBIX anmnaparos.

Pacuer mnomepeuHoro cedeHus (IuMamMeTpa) KOJOHHBI; IMpPENeIbHO JOMyCTUMas U
HKOHOMHUYECKH ONTHMaJIbHAasi CKOPOCTH CIJIOUIHOM (pa3bl.



PanmonanbHbIi BEIOOp B3aUMHOTO HampaBjieHUs! ABMKEHUS (a3 U OpraHU3aluy MOTOKOB
B MacCOOOMEHHBIX ammaparax. PacdeT MacCOOOMEHHBIX MPOLIECCOB U alIaparoB JUIsl CUCTEM C
OJIHUM pacrpeensieMbiM KOMIOHEHTOM. OCHOBBI pacueTa BhICOThl MAaCCOOOMEHHBIX annapaTroB
C HETPEPHIBHBIM U CTYIEHYATHIM KOHTAKTOM (a3. J[Ba OCHOBHBIX METO/a pacueTa: Ha OCHOBE
KO3 (UIIMEHTOB Maccolepeiayd U Ha OCHOBE IMOHATUS TEOPETHUECKON CTYNEHH pa3feieHHUS.
[TonaTHe yKcna €AMHHUIl MEPEeHOCa M BBICOTHI €AMHUIIBI mepeHoca. dakTop maccomepemay.
Cpennsisi nBWXyIlas cuja Macconepenadd. BiusHue NpoaoibHOrO MepeMelluBaHus Ha
CPEIHIOI JIBHXKYIIYIO CHIy Maccomnepenadn. Ilpomenypa pacdera, OCHOBaHHAas Ha OOBEMHBIX
koadunmenTax maccornepenayn. ['padpuyueckuii 1 aHATUTHYECKUI METOJIBI pacuerTa.

Pacuer BBICOTBI MacCOOOMEHHBIX alIapaTroB CO CTYNEHYaThIM KOHTAaKTOM (as3.
DddekTuBHOCTL cTyneHn nmo Mapdpu. Cesa3p ymcia eauHHI] nepeHoca W JokaimbHoro KITJ]
cTyneHu 1o Mbpdpdpu. UMCIEeHHBIH pacdyeT «OT CTYNEHH K CTYNEHH» MU ero rpadudeckas
MHTEPIIPETALNS C UCTIONb30BAHUEM «KMHETHUYECKON JTUHUMY. YUeT cTpyKTypbl noTokoB u KIIJ]
tapenkd. OCOOEHHOCTH pacyeTa Tapelb4aThlX KOJIOHH Ha OCHOBE TMOHSTHS TEOPETHYECKOM
Tapenku. Ynuciao AecTBUTEIbHBIX U TEOPETUYECKUX TapeiaoK. DPGEeKTUBHOCTD TaPEIIKH.

ParnmonanbHelii BEIOOP B3aMMHOTO HAIlpaBlICHHs ABWXEHHS (a3 U OpraHU3aIlul OTOKOB
B MaCCOOOMEHHBIX alllaparax.

3.5. AGcopOmms.

OOmure TPUHLHUIBI YCTPOHCTBA M KiIaccH(UKAIMs anmapaToB JUIsi MacCOOOMEHHBIX
IPOIIECCOB B cUcTeMax "Ta3(map)-KuakocTh". OcoOEHHOCTH KOHCTPYKIHI abcopOepoB.

OcHoBHbIE TUIBI M O0JAacTH MpPUMEHEHHs abcopOepoB: HacaJOYHbIE U Tapeab4aTbie
KOJIOHHBI, aImaparbl CO CIUIOMIHBIM M CEKIIMOHHUPOBAHHBIM 0apOOTaKHBIM CIIOEM, ammapaTsl ¢
JTUCTIEPTUPOBAHUEM >KUKOCTH.

Cxembl a0COPOIIMOHHO-IECOPOLIMOHHBIX YCTAaHOBOK C BBIJCIICHHEM H3BJICYCHHOTO
KOMIIOHEHTa U pereHepanueil abcopOeHTa (necopOuuel MpHU MOBBILICHHOW TeMIEpaType,
MOHMKCHUEM JIaBJICHUS, OTYBKOM HHEPTHBIM HOCUTEIIEM).

3.6. Iuctrinsanus. Pektudukanusi.

Paznenenne quCTHILISIIMEH KUIKUX TOMOTEHHBIX CMECEH M CKIKEHHBIX ra3oB; 001acTH
MPUMEHEHUS U OCOOCHHOCTH MPOBEICHHUS MTPOIIECCOB NP Pa3IUYHOM JaBICHUU.

[TapokuIKOCTHOE pABHOBECHE I CHUCTEM C TMOJHOW WM OrPAaHUYEHHOM B3aWMHOMN
pacTBOPUMOCTBIO W €ro  BIMAHHME Ha  BO3MOXKHOCTb  pa3fielieHHs  KOMIIOHEHTOB
TUCTHUIIIUOHHBIMU MeToIaMH. PacdeT paBHOBeCHs IJIsl HI€aTbHBIX OWHAPHBIX CMECEH.

IIpoctas m (QpakunoHHAs MeEperoHka; MneperoHka c jeduermanueil. MaTepuaabHbIN
OanaHc, pacdeT BBIXOJA MPOJYKTAa U €r0 CPEIHEro COCTaBa IPH MEPETOHKE OMHAPHBIX CMECEH.
Cxembl yCTaHOBOK. TemioBble OalaHChl M pacueT pacxoJ0B TEMJIOHOCUTENEH sl 3THX
IPOLIECCOB.

Pextudukanus. POU3NKO-XMMHUYECKHE OCHOBBI U OCOOCHHOCTH YCJIOBUI IMPOBEACHUS
nporeccoB. CXeMbl YCTaHOBOK [Tl HETIPEPHIBHON W MEPHOAMYECKON PEeKTU(UKAIINH OMHAPHBIX
cmeceil. OCOOEHHOCTH YCTpOICTBa anmaparoB (HACAAOYHBIX M TapenbyaTbIX KOJOHH) U BbIOOpa
peXUMOB HX paboThl mpu pekTudukauu (1Mo cpaBHEHUIO ¢ abcopOiumei). OcoOeHHOCTH
YCTPOMCTBA U BapuaHThI pabOTHI UCTIapUTeIel U 1e(IerMaToposB.

MopenupoBaHie ¥ pacyeT MPOIECCOB W ammaparoB MPH HENPEPHIBHON peKTH(HUKAUN
O6uHapHbIX cucteM. OCHOBBI YHMCICHHOTO U Trpad0aHaIMTUYECKOro METOA0B. MaTepuaibHbIi
O6amanc. PabGoume muamm. OmnpenereHue MUHHMAIBLHOTO W paboyero (rerMoBOTO dmHCIA.
TennoBoil GajlaHC M pacyeT pacxoJ0B TerIOHOCUTENeH. [IpUHIIUIIBI TEXHHUKO-IKOHOMHYECKOM
ONTUMU3AIMA TIpU pacyere padodero (QIIErMOBOTO 4YHCIIA, pa3MEpoB ammapaTypel H
sHepreTrueckux 3aTpar. OCHOBBI pacueTa TapenbuaThiX M HACAJOYHBIX PEKTU(PHUKAITMOHHBIX
KOJIOHH.

Paznen 4. Ilpomecchl W ammaparhl pa3/ieleHUs TETEPOTreHHBIX CHCTEM (OCHOBHBIE
TUAPOMEXaHUYECKUE TTPOIIECCHI).

4.1. Paznienenue rereporeHHbIx cucreM. OCHOBHBIE IOHSATHUS U METOBI.



Knaccudukanus XUIKMX U Ta30BbIX T'€TEPOre€HHBIX CHUCTEM: CYCHEH3UH, 3MYJIbCHH,
TMIEHBI, TBLTU, TYMaHbl. MaTepHallbHbII OaTaHC MPOLIECCOB Pa3/IeICHUS TETEPOTEHHBIX CUCTEM.

Onenka 5((eKTUBHOCTH U BBHIOOP ONTHUMAIBHBIX IPOLIECCOB U alapaTroB IS
pazzieJIeHus: TeTEePOreHHbIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKIACHUS.

Paznenenne xuakux W ra3oBbIX CUCTEM B TIOJIE CUJ TsbKecTH. Pacuer ckopocrei
CBOOOJHOTO M CTECHEHHOT'O OCAXACHHS TBEPJAbIX YaCTHUIl IIapOOOpPa3HON U OTIUYHBIX OT Hee
(GhOpM B TIOJIE CHITBI TSXKECTH.

[Iponieccsl OTCTanBaHMs M YCTPOMCTBO aIlapaToOB pa3leleHUsl CYCHEH3UH, IMYIbCUN U
nbulel. Pacder moBEpXHOCTH OCaXACHHUS U IIPOU3BOAUTEIIBHOCTH OTCTOMHHUKOB. Y CTPOMCTBO H
NeiCTBUE LIMKIOHOB (ITPOCTHIX M OaTapelHbIX ), THAPOILIMKIOHOB.

4.3. TeueHne KUAKOCTH Yepe3 HEMOIBIKHBIC 36PHUCTBIC U TICEBIO0KKEHHBIC CIIOH.

3HaueHue TUIPOAMHAMHMKH 3€PHHUCTBIX CJIOEB B IpolieccaXx (PUIbTPOBAaHUSA, TEIIO- U
MaccoOOMEHa, TeTepOoreHHoro katanm3a W Jp. OCHOBHBIE XapaKTEPUCTHKU OSTUX CIIOCB:
JUCIIEPCHOCTb, yJ€IbHAsl IOBEPXHOCTh, IOPO3HOCTh, SKBUBAJICHTHBIN qUamMeTp KaHainoB. Pacuer
TUAPABIMYECKOTO COMPOTUBJICHUSL CJO0sl. [ MIpaBIMueCcKOE COMPOTHUBIICHHE CIIOEB HACAJIOK
MIPOMBINIICHHBIX MAaCcCO- U TETNIOOOMEHHBIX aIiapaToB.

Pexxumbl TedeHUs TOTOKOB B HAcaJ0YHBIX KOJOHHaX. ['mapaBinyeckoe cOnpoTUBIICHUE,
SBJICHUS TIOJIBUCAHUs, 3aXJICObIBAaHUS U MHBEPCUU (ha3 U pacyeT COOTBETCTBYIOUINX CKOPOCTEH.

[M'mapoanHamMuka TICEBIOOKMIKEHHBIX  (KumAmux) cijoeB. O0macTh NPUMEHEHHS
MICEBJIOOKUKEHHUS. OcHOBHbIE XapaKTEPUCTUKU MICEBI00KM>)KEHHOTO COCTOSIHMSI.
['unpaBiyeckoe cOmpoTUBICHHE. PacueT CKOpoCTel TICeBI00KUKEHHS M CBOOOTHOTO BUTAHUS,
BBICOTBl MICEBAOOKMKEHHOTO cjosi. OIHOPOJHOE W HEOJHOPOAHOE IICEBIOOKUKEHUE.
OCoOCHHOCTH TICEBIOOXKHUKEHUSI TOJHAUCIIEPCHBIX clioeB. [IHeBMO- © THUIPOTpPaHCIOPT
3€pHUCTHIX TBEPJIbIX MATEPUATIOB.

4.4. DunpTpoBaHUE CYCIEH3UN U OYMCTKA ra30B OT IbLIEH.

Creuunguka MoBefeHHs] OCaJKOB KaK 3€pHUCTBIX CIIOEB: C)KMUMaeMble U HEC)KUMaeMble
ocamkd. Bumael (QUIBTPOBAIBHBIX MEPEropofok. DakTopbl, BIUAIONME HA CKOPOCTh
bunbTpOBaHUS. OubTpoOBaHUE npu MIOCTOSITHHOM CKOpOCTH bunbTpoBaHMUSL.
DKCIepUMEHTaIbHOE OTpeelIeHue KOHCTAHT ypaBHeHHs (uinbTpoBanus. Knmaccudukamus u
YCTPOMCTBO OCHOBHBIX THUIIOB HEMPEPHIBHO U MEPHOJUYECKH paboTammux (UIBTPOB U
GUIBTPYIOMUX LHEHTPUPYT.

4. O6beM yueOHOI TUCIHIIHHbI

Cemectp
Bcero V; VI
Bun yuebnoit pabotbl
3E Axag. 3E Axag. 3E Axag.
q. q. q.
OO61mas TpyA0€MKOCTh AUCHIUTIINHBI 10 360 5 180 5 180
KonrTakTHas padora (KP) 3,6 128 1,8 64 1,8 64
Jlexun 1,8 64 0,9 32 0,9 32
[TpakTaeckue 3aastas (I13) 1,8 64 0,9 32 0,8 32
CamocrosiTesibHas padora 4.4 160 2,2 80 2,2 80

CaMOCTOSTEIIbHOE HU3YUCHUC pa3JCIIOB 4,4 160 2’2 80 2’2 80

IIACIIATUINHEL
Buabl KOHTpOJIA:

IK3aMeH 2,0 72 1,0 36 1,0 36

KonTakTHas paboTta - mpoMeKyTodHast 0.8 0,01 0.4 0,01 0.4
arTecTanus 2,0

[ToaroToBKa K 3K3aMeHY 71,2 0,99 35,6 0,99 35,6

Bua uTOroBoro KOHTpoJIsi: IK3aMeH IK3aMeH




Cemectp

Bcero
Bunx yuebnoit paboThl v Vi
3E Acrtp. 3E Acrtp. 3E Acrtp.
q, q, q,

OO01mast TpyA0€MKOCTh TUCIUATLITHBI 10 270 5 135 5 135
KonTakTHasi padoTa — ay1MTOpHBIE

SAHSTTHSS 3,6 96 1,8 48 1,8 48
Jlexuuu 1,8 48 0,9 24 0,9 24
ITpaktrueckue 3ansatus (113) 1,8 48 0,9 24 0,8 24
CamocrosiTesibHas padorTa 4.4 120 2,2 60 2,2 60

CamocTosATeIbHOE H3YUCHHE Pa3/IeIOB
JUCLIUILIMHBI

Buabl KoHTpOJISA:

9K3aMeH 2,0 54 1,0 27 1,0 27

KonrakTHas pa6ora - 0,6 0,01 0,3 0,01 0,3

4,4 120 2,2 60 2,2 60

NMPOMEKYTOYHAS aTTeCTALMS 2,0
IloAroToBKAa K IK3aMeHY 53,4 0,99 26,7 0,99 26,7
Bujx HTOroBOro KOHTPOJIS: 9K3aMeH 9K3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl TUCHUUIIIMHBI
«O01mag xXuMHYecKkass TeXHOJIOTUs»

1. Heasb qucuumiMHbl — GOPMHUpPOBAaHKWE 3HAHWKA B O00JACTH pealn3aluil XMMHUKO-
TEXHOJIOTUYECKUX MPOLECCOB € Y4YETOM (PU3UKO-XUMHUECKUX OCOOEHHOCTEH NpOTEKaroIuX
peaximii, BEIOOpa ONTHUMAJBHBIX YCIOBHH peau3yeMbIX MPOIECCOB, BBIOOPA 3((EKTUBHBIX
PEaKTOpOB, NMPHUOOPETEHUsI HABBIKOB B COCTABICHMM MaTEpHAJbHBIX U TEIJIOBBIX OalaHCOB, B
pacuere MIpOLECCOB M PEAaKTOPOB Ha OCHOBE MAaTEMaTHMYECKOIO MOJEIMPOBAHMS, IOJIYYEHUs
3HaHUH B 06sacTu pa3paboTKK HEprocOeperarmux XuMuko-Texnonornyeckux cucreM (XTC),
0€30TXO0/IHBIX U MaJIOOTXOJHBIX TEXHOJIOTUN Ha MMPUMEPE COBPEMEHHBIX TPOU3BO/ICTB.

2. B pesyabrare OCBOCHHMSA [IMCHUILIMHBI O0y4YalOIMiicsi MO Hporpamme
0akajiaBpuaTa J10JI/KeH:

Obaaoams crnenyromumu obmienpodeccruonanbabiMu (OITK) komnereHusmu:

— CIIOCOOHOCTBIO U TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIMIUTMH B ipodeccronanbHoii aestensHoctu (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O COBPEMEHHOW (U3NYECKOM KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMM BEUIECTBA MJII TIOHUMAHUA —
OKpYyXaromiero Mupa u sipnennit npuposl (OI1K-2).

3namu:

— OCHOBBI TEOPUHU XUMHUYECKHUX MPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO UCCIIEZIOBAHUS B3aMMOAECHCTBUS XUMHUECKUX MPEBPALICHUN U SBICHUN
IepeHoca Ha BCEX MaCIITAaOHbBIX YPOBHSX;

— METOJIUKY BbIOOpa peakTopa U pacdyéra npolecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE MTPOLIECCHI U PEAKTOPBI XUMHUUECKON 1 OMOTEXHOJIOTUH;

— OCHOBHBIE NPUHIMIIBI OPraHU3AMH XMMHUECKOTIO IIPOU3BO/CTBA, ET0 HEPAPXUUECKYIO
CTPYKTYPY, METO/Ibl OLIeHKH 3((HEKTUBHOCTH MPOU3BO/ICTBA;

— OCHOBHbBIE XMMHUYECKHE TPOU3BOJICTBA.

Ymems:

— paccuMTaTh OCHOBHBIE XapAKTEPUCTUKN XUMHUECKOTO MPOIIECCa;

— BBIOpATh pallOHAIbHYIO CXEMY IIPOM3BOJICTBA 33JAHHOTO IPOAYKTA;

— OLICHUTh TEXHOJOTMYECKYIO AP PEKTUBHOCTH IPOU3BO/ICTBA;

— BBIOpaTh 3¢ (HEeKTUBHBIN THI peakTopa;



— IIPOBECTH PaCYET TEXHOJIOTUYECKUX ApaAMETPOB JUIsl 33JaHHOTO IIPOLIecca;

— OIIPENETUTH NTapaMeTPbl HAUTyYlllel OpraHU3aliy Mpolecca B XMMUUECKOM PEaKTope.

Braoemy:

— MeTOJIaMH aHaJIN3a YPPEKTUBHOCTH PabOThl XUMUYECKHUX POU3BO/ICTB;

— METOJIaMH pacueTa M aHajiu3a IPOLECCOB B XMMHYECKUX pEaKTOpax, ONpeeieHUs
TEXHOJIOTMYECKUX IIOKa3aTeIeH;

— METOZaMH BbIOOpa XUMUYECKUX PEaKTOPOB.

3. KpaTkoe coaep:kaHue TUCHUIINHBI

Paznen 1. Xumuueckas TEXHOJIOTHS U XUMHUYECKOE IIPOU3BOJICTBO

1.1. OcHOBHBIE OIpEACIICHHS U MOJI0KESHHUS.

Xumudeckass TeXHOIOTHs. OOBEKT XMMUYECKON TEXHOJIOTHH. MeXOoTpaciaeBoil XxapakTep
XUMHUYECKON TEXHOJIOTUU. Pa3BUTHE XMMMUECKHUX IPOM3BOACTB U XUMHUYECKOH TEXHOJIOTHU.
MecTo XuMUYECKON TEXHOJOTHH B MPOMBIIIIIEHHON cepe U METOI0B XUMUYECKOW TEXHOJIOTUU
B HEXMMHUYECKMX OTpacisiX HPOMBILUIEHHOCTH. CHCTEMHBI aHajau3 CJIOXKHBIX CXEM U
B3aUMOJICICTBUM 3JIEMEHTOB CXE€Mbl — IOHATHE U coiepkaHue wmerona. dusmyeckoe u
MaTEMaTUYECKOE MOJIEIUPOBAHUE, ONIPEAEICHUE U OCHOBHBIE IIOHATHUS, UX MECTO B MH)KEHEPHO-
XUMHYECKHX HCCIEeOBaHUSAX U pa3paboTkax. Mecro W 3Hau€HHWE HATYpHOTO U
BBIYHMCIIUTENLHOTO dKcniepuMenTa. CoziepkaHue U 3a7ja4i y4eOHOro Kypca.

1.2. XumMudeckoe npou3BOACTBO.

[loHATHE O XHMMHUYECKOM MPOU3BOACTBE. MHOTrOQyHKIMOHAIBHOCTh XHMHUYECKOTO
npousBojcTBa. OOmas CTPyKTypa XHUMHUYECKOTO Mpou3BoACTBA. OCHOBHBIE IOJCHCTEMBI
XUMHYECKOTO MpPOM3BOACTBA. (OCHOBHBIE TEXHOJOTMYECKHME KOMIIOHEHTHI XHUMHYECKOTO
MIPOU3BOJICTBA.

KauecTBeHHBIE W  KONMYECTBEHHBbIE IOKA3aTeIM XUMHUYECKOIO  IPOMU3BOJCTBA:
TEXHOJIOTMYECKUE, SKOHOMUUECKHE, SKCIUTyaTalluOHHbIE, COLUAJIbHBIE.

1.3. CeippeBbie pecypchl, BOJIa M 3HEPTUS B XUMUUECKOM IIPOU3BO/ICTBE.

Knaccudukanus CpIppeBBIX pPEeCypcoB IO pa3lIW4yHbIM MpU3HaKaM - (a3oBoMy
COCTOSIHUIO, IPOMCXOXKJIEHUIO, HCTOYHMKaM. MMHepaibHOE CbIpbe (PyIObl U IOJIE3HBIE
MCKOMaeMbl€), OPTaHUYECKOE MPUPOTHOE ChIpbe (TOPIOYME HCKOMAeMble), PACTUTEIBHOE U
JKUBOTHOE CBIPbE, BTOPUYHOE CHIPbE - MX HCHOJb30BAHUE U MYyTU nepepaboTku. OCHOBHBIE
crocoObl MEPBUYHON 00pabOTKH ChIpbs (0OOralieHrne, O4uCTKa, MOATOTOBKA K TPAHCIIOPTUPOBKE
u mnepepabotke). IloHsATHE, CyIIHOCTH W TpPUMEPHl YIIYOJIIEHHS HCHOJB30BAaHUS CHIPBA,
KOMOWHUPOBaHMS IPOU3BOJICTB M KOMIUIEKCHOM MEpepabOTKU ChIPbSL.

3HaueHue U MCMOJIb30BaHUE BOJABI B XMMHYECKHX MPOU3BOACTBAX. VICTOUHMKU BOJBI.
TpeboBaHus K TEXHOJOrMYeckoi M ObIToBOM Boje. [IpoMblliuieHHas MOATOTOBKA BOJBI U
METOJIbl €€ OUUCTKU OT npumeceil. OCHOBHBIE METOJbI KOHTPOJS KadecTBa BOJbl. DKOHOMUS
BOJIONOTPEOIEHHS B TPOU3BOICTBE. BO100OOPOTHBIE CHCTEMBI.

Bunel ¥ HMCTOYHMKM DHEPrUM B XMMHUYECKOM MPOMBIIIIEHHOCTH. Macmradbl
noTpelyeHuss M CrnocoObl yYMEHBUIEHHs »HepreTudeckux 3arpaTr. CyIHOCTb U MPHUMEPHI
pereHepanyy W peKylnepaluyd >SHEPrud. OHEProTeXHOJOTMYeCKHe CHCTeMbl. BropuuHble
DHEPreTUYECKHUE PECYPCHI.

Paznen 2. Teopernueckne OCHOBBI XUMHUYECKUX MPOIIECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONIPENENIECHUS U TIOJIOKEHUS

OU3NKO-XUMUYECKHE 3aKOHOMEPHOCTH XUMHYECKHUX MIpeBpaLeHU I -
CTEXMOMETPUYECKUE, TEPMOAMHAMHUUYECKHE, KUHeTHueckue. Ilokazarenn  XMMHUYECKOTO
MIPEBpAIeHHs] - CTETIEHb PEBPAIIeHUs], BBIXO MPOAYKTa, HHTerpalibHas U nuddepeHianbHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKLIUH U NIPEBPALLEHUS PEar€HTOB.

2.2. XuMHAYECKHE MPOLECCHI.

Omnpenenenne. Knaccudukanus XMMHUYECKHX IMPOLECCOB MO PA3TUYHBIM NPU3HAKAM -
XUMHYECKMM (BHJ XHMHUYECKOM peakIHH, TEepMOJMHAMUYECKHE XapaKTepUCTHKH, CXema
npeBpaleHuii) 1 (pa3oBbIM (YUCIIO U arperaTHoe cocTosiHuE (a3).

I'omorennsiit xumuueckui nporecc. Onpenenenrue U npuMepbl. BausHue XuMudeckux



MPU3HAKOB M YCIIOBUH MPOTEKaHUs Ipolecca Ha ero nokazarenu. Crioco0bl MHTEHCU(PUKAIIUY.

[TonsTre onTUManbHBIX Temmeparyp. ONTUMaNbHBIE TEMIEPATYpPhI I OOPATUMBIX H
HEOOPAaTUMBIX 9K30- U SHIOTEPMHUUECKHUX PEAKIIHII.

I'ereporennspiii (HEKaTAIMTUUECKUIM) XUMHUECKUN mpouecc. OnpeneineHue U IpUMEpB.
CrtpykTypa mpolecca U ero coctaBistomue (ctaauu). Habmionaemas CKOPOCTh XMMHUYECKOTO
npespauieHust. O6nactu (pexxuMbl) IPOTEKaHUs MPOLIECCa, IUMUTUPYIOLIAs CTaIus.

I'eTeporenHslii xuMuUYeckuii mporecc '"raz (KUAKocTh) - TBepaoe". OOocHoBaHUE,
MOCTPOEHUE U aHAJIU3 MAaTEMaTUYECKONW MOJICIH JJI peaKIuii ropeHust (Moeb ""CKUMAroIIasics
chepa") m TomoxuMuueckord (Mozenb ''c HeB3amMoJAeHCTByrImMM siapom"). HaGmromaemas
CKOPOCTh TMPEBPAICHUS, BPEMsl TPEBpAIICHUS W MyTH WHTCHCH(PUKAIUU JUISI Pa3THYHBIX
obracrteii MpoTeKaHus mpolecca.

I'ereporeHHplli XUMHUYECKUH mpormecc '"raz (KUAKOCTH) - KUAKOCTh". OOOCHOBaHUE,
MOCTPOCHUE M aHAIM3 MaTemaTuueckod mojenu. HaGmromaemas CKOpOCTbh MpeBpalIeHUS U
oOnactu nporekanus mporecca. [lyrn nHTeHCHUKAUK [T Pa3IUNYHbBIX PEKUMOB IPOILECCa.

Karanmurnueckuit nmpouecc. OmnpenencHue, KiaaccuUKaIs, MPUMEPHI. | eTeporeHHbIiI
KaTaJu3 Ha TBEpAOM Kartanuzarope. OOOCHOBaHWE, TMOCTPOCHUE U aHAIM3 MaTeMaTHYECKOU
MOJIeJIM Ha KaTaJIUTUYECKOW MOBEPXHOCTH U B MOPHCTOM 3epHE Katanuzaropa. Habmromaemas
CKOpPOCTh IIpeBpalleHus U 00jacTu mpoTekaHus mnporecca. CrTeneHb HUCHOJIb30BaHUS
BHyTpeHHel noBepxHocTH. [lyTn nHTeHCH(UKAUK KaTaTUTHYECKUX MPOILIECCOB.

2.3. XUMHUYECKUE PEaKTOPHI.

OmnpeneneHve M Ha3HAYeHHE XHMHUYECKOTO peakTopa. PeakTopsl B XUMHYECKHX U
HEXUMHUYECKUX OTpacisX NpPOMBIILICHHOCTH. OO030p THIIOB XUMHUYECKHX pPEaKTOpPOB, HX
CTPYKTYpHBIE JJIEMEHTHI (peaklMOHHas 30HA, YCTPOMCTBA BBOAA W BBIBOJAA, CMEIICHUS,
pasfeNneHns U paclpelesieHUs MOTOKOB, TEIJIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE IPOLIECCHI U
SBIICHUS B HUX.

CucremaTu3zanus MpoLeccoB B XUMHUYECKOM PEAKTOPE MO Maciitady MX MHpPOTEKaHUS:
XUMHUYECKasi peaklus, XHMHUYECKHUH TMpolecc B JIIEMEHTApHOM o00beMe, IMpOLecCh B
PEaKLMOHHOM 3JIEMEHTE U B PEAKTOpE B LIEJIOM, - UX B3aUMOCBA3b U ME€papXuieckas CTPyKTypa
MaTeMaTHUYeCKON MOJeNnu mpolecca B peakrtope. [Ipumepsl mpoiieccoB B pa3lWYHBIX BUAAX
XUMHYECKHX PEAKTOPOB.

Knaccudukanus nporeccoB B peakTopax Mo pa3indHbIM IpU3HAKAM - BHJI XUMHUYECKOTO
mpolecca, OpraHM3alusi IMOTOKOB pEareHTOB (CXeMa [BM)KEHUSI PEreHTOB Yepe3 peakTop,
CTPYKTypa MOTOKOB B PEaKIIMOHHOW 30HE), OpraHU3allus TEeIJIOBBIX MOTOKOB (TEIUIOBOM PEKUM,
cxema TeTuIo0OMeHa), CTallMOHAPHOCTH MpoIlecca.

OOocHOBaHME M TMOCTPOCHME MAaTeMaTHYeCKOM MoJeIu TIpolecca B peakTopax
Pa3IUYHOIO TUIA KaK CUCTEMbl YPaBHEHUH MaTE€pHaIbHOTO U TEIUIOBOTO OajlaHCOB Ha OCHOBE
JAHHBIX O CTPYKTyp€ NOTOKa, XUMHYECKUX NPEBPALIEHUAX, SBJICHHUSIX MEpeHoca Teria u
BellecTBa W UX B3auMmozeictBuu. CucremaTusanuss M KiaccU(UKalUg MaTeMaTHYeCKUX
MOJIEJIEH MTPOLIECCOB B PEAKTOPAX.

N3oTepmuueckne mporecchl B XUMHUYECKOM peakTope. BiusHue CTpyKTypsl MHOTOKa
(umeanbHOE CMEIIEHHE ¢  BBITECHEHHUE), CTallMOHAPHOCTH Tmporecca (IPOTOYHBIA |
NEepUOANYECKUI), TapaMEeTPOB U YCIIOBUH MPOTEKaHUs Ipolecca (TeMrepaTrypa, KOHIIEHTpaIus,
JaBjieHue, 00beM PEaKIIMOHHOM 30HbI, BpeMsl), BUJa XUMUYECKON peakiuu (TIpocTasi ¥ CIOKHAas,
obpatuMass U HeoOpaTMMas) W €€ MapaMeTpoB Ha MPOGUIN KOHIICHTPAMA W TIOKa3aTeln
Ipolecca B peakTope (CTENEeHb NMPEBPALIEHUS, BBIXOJ IMPOIYKTa, CEJIEKTHMBHOCTH IpOIECCca).
OcHoBbl pacyera mpouecca B peakrope. ComocraBieHue 3¢G(GEKTUBHOCTH MPOILECCOB B
peakTopax, ONUCHIBAEMbIX MOJEISIMU UACAIBHOTO CMEILIEHUS U BHITECHEHUS.

Heuzorepmuueckune mnpomecchl B XUMHYECKMX peakTtopax. OpraHuzaius TEIUIOBbIX
MOTOKOB M PEXXMMOB B XUMHUUYECKHUX peakTopax. Pacnpenenenue temneparypbl, KOHIEHTpaUui 1
CTENEHH TPEBpAICHUS B PEAKTOpPE B pPEKHUMax HICATbHOTO CMEIICHHWS M BBITECHEHUS,
annabaTu4eckoM u ¢ TermiooOMeHoM. CBs3b TemmepaTypbl W CTEIEHH TpPEBpaIleHUs B
aauabatudyeckoM mporecce. ComocTaBleHHE C H30TEPMHUYECKUM pEKUMOM. Yuciao u



YCTOMYUBOCTh CTAllMOHAPHBIX PEKUMOB B PEAKTOPaX UACATBbHOIO CMEIICHHUS.

2.4. IIpoMBbIIIIEHHBIE XUMHUYECKHUE PEAKTOPBHI.

Ha xoHKpeTHBIX NpuMepax MPEIMETHO PACCMATPHUBAIOTCSA MPOMBIIUICHHBIE PEAKTOPBI
JUTSL IPOBEICHUS MPOIECCOB TOMOTEHHBIX, T€TEPOTCHHBIX U KaTATUTUUYECKUX - TUIIBI PEaKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEXUMa, 00JIaCTH UCIIOJIb30BaHUSI.

Pazgen 3. Xumuueckoe mpous3BOACTBO, KaKk XUMUKO-TexHOoJornuueckas cucrema (XTC).

3.1. CTpyKTypa 1 ONMMCaHUE XUMHUKO-TEXHOJIOTUYECKON CUCTEMBI.

XUMHYECKOE MPOU3BOJICTBO Kak XUMHUKO-TexHojornueckas cucrema (XTC). Ilonsitue
cucteMbl M XTC. CocraB XTC: »iaeMeHTHI, CBSI3H, HOACHCTeMBI. OjeMeHTHl XTC,
KJIacCU(UKaIKs MO0 BHY MPOIECCOB M Ha3HaueHuto. TexHomornueckue cBsizu neMeHToB XTC
(morokm). IlocnemoBarenbHas, MapauielbHas, pa3BETBICHHAS, IOCIIECIOBATEIHLHO-00BOHAS
(baiinac), oOpaTHast (PEHKIT) TEXHOJIOTHUYECKUE CBsI3H. VX cXeMBbl M Ha3HAYCHUE.

Onucanne XTC. Buasr mogeneir XTC - onucarenbHble u rpadudeckue. OnucareabHbIe
MOJIETTM - XUMHYECKas CXemMa U MaremMaTudeckas wMojeib. [ paduyeckue ™openu -
(GyHKIMOHATbHASA, TEXHOJIOTMYECKasi, CTPYKTypHas M Jpyrue (CIelHabHBIE) CXEMBI.
Haznauenue, npuMeHeHUE U B3aUMOCBSI3b MOJICIICH.

3.2. Anamuz XTC.

[Tonsitue, 3amaunm u pesynbraThl aHanuza XTC - cocrosiuue XTC, matepuanbHbI U
TETIJIOBOM OajlaHChI, MOKA3aTEIM XUMHUUYECKOTO IMPOU3BO/ICTBA.

Cgoiictea XTC Kak CHCTEMBI: B3aUMOCBSI3aHHOCTH PEKHUMOB 3JIEMEHTOB, Pa3lInyue
ONTUMAJIBHOCTH 3JEMEHTa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTb M CYIIECTBOBAaHUE
CTAIlMOHAPHBIX PEKUMOB U JIP.

MarepuanbHbIii B TEIUIOBOM OajlaHChl. MeToIuKa COCTaBICHUS U pacdeTa MaTepHUaIIbHBIX
u terioBbix OamancoB XTC u ee moacucreM. OcoOeHHOCTH pacyeTa OajlaHCOB B CXeMax ¢
perukiioM. @opMbI peICTaBIeHUs OaaHCOB (TaOIMIIBI, TUATPAMMBI U JIp.).

MarepuanbpHpiii  OajlaHC 1T MAacCOOOMEHHBIX W PEAKIMOHHBIX  3JIEMEHTOB.
Hcronp30BaHHE CTEXHOMETPUUYECKHX, TEPMOJWHAMHYECKMX M MeEK(a3HbIX OagaHCOBBIX
cooTHomeHUH. CTEXHMOMETPUYECKHE COOTHOIICHUS H WX pasHoBUAHOCTH. (CTemneHb
HCII0JIb30BaHUS ChIPHEBBIX PECYPCOB.

OHTaNbIUMHBIN, SHEPreTUUYECKHM (110 MOTHON PHEPIHH) U HKCEPreTUUYecKuil OamaHchl U
KIII. Ux conocTaBieHnue u ucnosb3oBanue B ananmze XTC.

3.3. Cunre3 XTC.

[TonstTue u 3amaun cunte3a (moctpoenus) XTC. OcHoBHble dTambl pazpabotku XTC.
Ponp MaTeMaTH4YeCKUX U IBPUCTUIECKUX METOJIOB.

OcHoBHble KoOHIenuuu mpu cuHTese XTC: MNOIHOE HCIONB30BAHUE CBHIPHEBBIX H
YHEPTrEeTUUYECKUX PECYpPCOB, MUHUMHU3AIUS OTXO0/I0OB, ONTUMAIHLHOE UCIIOJIb30BAHUE aMTapaTyphl.
Ux comepkanue u crnocoObl peanuzanud. KoMOWHHMPOBAaHHBIE MPOU3BOJICTBA, COBMEIICHHBIE
MPOIIECChl, BTOPUYHBIE HSHEPreTHUECKHUE PECYPChI, DHEPrOTEXHOJIOTHYECKHE CHUCTEMBI,
nepectpanBaemble X TC, 3aMKHYThIE, MaJTOOTXOAHbIE TTPOU3BOJICTBA - X MOHSITHS, OCOOEHHOCTH
Y TIpUMEHEHUE.

OpHOpOOHBIE TEXHOJOTHYECKHE CXEMBI: CHCTEMa pEKYyNepaTHBHOTO TeMI000MeHa,
cUCTeMa pa3JieJICHUsI MHOTOKOMIIOHEHTHOM CMECH, CHCTeMa PeakTopoB. OCHOBBI MTOCTPOSHUS HX
ONTUMAIBHON CTPYKTYPBI

Paznen 4. TlpoMbInuieHHbIE XUMUYECKHE TTPOU3BOJICTBA.

XUMHUYECKHE MPOU3BOJICTBA PACCMATPUBAIOTCS MPEIMETHO KaK peanu3alusi U3y4eHHBIX
TEOPETUYECKUX OCHOB XHMHUKO-TEXHOJOTHUECKUX mporeccoB U XTC, KOHIENIHUI MOCTPOECHUS
Bbicokod(p(pekTrBHOM XTC. OCHOBHOM akIIeHT Jenaercs Ha (U3NKO-XUMHUYECKHE OCHOBBI
KOHIICTIIINK  TIOCTPOEHUS TEXHOJOTUYECKOW CXEMBl TIPOM3BOACTBA M €ro  IOJCHCTEM.
[IpousBoacTBo cepHoil kuciotsl. [IpousBoacTBo ammuaka. [Ipou3BOACTBO a30THOM KHUCIOTHI.
IIpou3BOACTBO cTHpOIIA.

Pazgen 5. CoBpemMeHHbIE TEHICHIIUH B Pa3BUTUN XUMUYECKON TEXHOJIOTHUH.

Tekymiee cocTostTHUE XUMUUYECKOW TTPOMBITINICHHOCTH B MUPE U TCHJICHIINH €€ Pa3BHUTHS.



[lepcneKTHBHBIE HCTOYHUKH CHIPbS W dHEPruu. Kitactepusarysi XMMHIECKONW TPOMBITITICHHOCTH.
CoBMerieHHable Tpoliecchl. ['MOKHME W TepecTpanBaeMble TEXHOJOTHYECKHE cXeMbl. HoBbie
XUMHKO-TEXHOJIOTHYECKHE MIPOIIECCHI U CIIOCOOBI TIOTYYEHUS MPOTyKTOB. HaHOTeXHOIOTHSI.

4. O0beM y4eOHOMH JUCIHILINHBI

Bun yaeOHO# paboThI 3E Axap. 4.

O01as TPYA0eMKOCTb TN CIUTITTHHBI 6 216
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 2,67 96
Jlexnun 0,89 32
[TpakTuueckue 3aasitus (I13) 0,89 32
JlabopaTtopusie paboTs (JIP) 0,89 32
CamocTrosiTejibHas padoTa 2,33 84
CaMocTosATEIbHOE U3YUYEHHE PA3AEI0B IUCLUILIMHbI 2,33 84
Bua konTposs:

IK3aMeH 1 36
KoHTtakTHas paboTa — MpoOMEKyTOYHAS aTTECTAIMS 1 0,4
[ToaroToBka K SK3aMeHy 35,6

Bun yuebHolt paboThl 3E Actp. u.

O01as TpyA10eMKOCTb 1N CIUTNITHHBI 6 162
KontakTHasi padoTa — ayIuTOPHbBIE 3aHATHSI: 2,67 72
Jlexuun 0,89 24
[TpakTnueckue 3austus (I13) 0,89 24
JlaboparopHsie paboTs (JIP) 0,89 24
CamocrosiTeJibHAas pa6oTa 2,33 63
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 2,33 63
Bua konTpos:

IK3aMeH 1 27
KonrtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,3
[TonroroBka K 9K3aMEHY 26,7

AHHOTanus padoyeil NPporpaMMbl 1M CHHUIIJIMHBI
«Cucrembl ynpasJjieHUs] XMMHKO-TEXHOJIOTHYECKHMH PO eCCAMM»

1. Heab QUCHMIIMHBI — J1aTh 0a30BbIe 3HAHUS 10 TEOPUM CHCTEM YIPaBJICHUS
xumuKo-TexHojoruueckumu mpoueccamu (CY XTII), nmpuBuTh HaBBIKM M yMEHHE aHaIU3a
coiictB XTII, kak 00BEKTOB YMpaBICHUS U MPAKTUUECKOTO MPUMEHEHHUS TEXHUUECKUX CPENICTB
yIpaBIEHUS.

2. B pe3yabTare ocBOoeHHUSI AUCHMILVIMHBI OOydamloluiicd 10 NporpaMmme
0akajaBpHaTa JOJIKEH:

Obnadams cnenyrouumu oobmernpodeccunonanbHbiMu (OITK) kommeTeHIUsIMHU:

— CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO MCITOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JHMCIUILTHH B podeccuonanbHoi nesiteraproctd (OITK-1).

3nams:

— OCHOBHBIE ITOHSATHS TEOPUH YIIPABJICHUS;

— CTaTHYECKUE U JMHAMHUYECKUE XapaKTePUCTUKU OObEKTOB YIIPABICHHUS;

— OCHOBHBIE BHIBI CHCTeM aBToMaTmdeckoro ympasieHuss (CAY) wu 3aKoHBI
pEryJINPOBAHNS;

— tunoBble CAY B XUMHUYECKON IPOMBIIUIEHHOCTH;

— OCHOBHbIE MOHATHS O HenuHeWHbIX CAY, peneiHbIX cuUcTEMaX, JOTHYECKUX
AITOpUTMAaxX YIPaBJIECHUS, aJANTUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPABIICHHUS.

Ymems:




— OINpeAessiTh OCHOBHBIE CTaTHYECKHE U JUHAMHYECKHE XapaKTEPUCTUKH OOBEKTOB
yIpaBJICHUS;

— BBIOMPAThH PAIlMOHAIBHYIO CUCTEMY PETYJINPOBAHUS TEXHOJIOTHYECKOI0 MPOIEecca;

— OlIeHUBaTh ycTOHYuBOCTh CAY;

— BBIOMPATh KOHKPETHBIE TUIBI TpuOOopoB aist auarHoctuku XTI

Braoemy:

— METOJIaMH T€OPHH aBTOMATUYECKOI'0 PEryJIMPOBAHMS, OPTaHU3ALUN U pacyéTa CUCTEM
ONTUMAJIBHOI'O YIIPaBJIEHUS MPOLECCAMU XUMUYECKOU TEXHOJIOTUH.

3. KpaTkoe cogepkaHue JUCHUILINHBI

Pa3znen 1. OCHOBHBIE NOHATHUSA YIIPABJIEHUS XUMUKO-TEXHOJIOTUYECKUMHU IIPOLIECCAMMU.

3HavyeHHe aBTOMAaTUYECKOIO YIPABICHUS I PA3BUTHSI XUMUYECKON MPOMBIIIJIEHHOCTH.
OcoOeHHOCTH  yINpaBIEHUSI XUMHYECKUM NPEIUPUITHEM M  XUMHUKO-TEXHOJIOTHYECKUM
npoueccoM. TeXHUKO-3KOHOMHUYECKH 3((deKT BHEAPEHUS aBTOMATH3UPOBAHHBIX CHCTEM
ynpaBineHusi. Ponp cucreM ympaBieHus B oOecnedueHHUM 0e30MacHOCTH  XHUMHUYECKOTO
MIPOU3BOJICTBA U OXPaHbI OKpYKarolien cpenbl. OCHOBHbIE TEPMHUHBI U onpeneneHus. Mepapxus
ynpasieHusi. OCHOBHblE TpHHLUMIBI yhpasieHus. Knaccudukanus cucrtem ymnpaBieHUs
OyukuuoHanbHas ctpykrypa CAY. [loka3aTenu kauecTBa yrnpaBiIeHHUS.

Pa3nen 2. OcHOBBI TEOpUM aBTOMATHUYECKOT'O YIIPaBICHHUS.

Maremarnueckue monenu CAY. Jlunamuyeckue xapakrepuctuku CAY. Mcnons3oBanue
orepanoHHOro ucuucienus st aHanu3a CAY. TunoBble fuHamMuueckue 3BeHbs. BpeMeHHbIe
U YaCTOTHBIE XapaKTEePUCTUKHU. OKBUBAJCHTHBIE TMPeoOpa30BaHUSI CTPYKTYPHBIX CXEM.
YcroitunBocth nuHEHHBIX CAY ¢ oOpaTHO# cBs3pio. Kimaccudukaims 1 OCHOBHBIE CBOICTBa
00BEKTOB yrpaBieHHs. MeTonbl OIpeneseHHus] CBOMCTB OOBEKTOB ympaBieHus. OCHOBHbIE
3aKOHBI PETyIUpOBaHus. PerynsTopel Ha OCHOBE UCKYCCTBEHHBIX HEHpOHHBIX ceTeil. Lludpossie
U poOacTHblE CHUCTeMbl yIpaBjieHHs. BpiOop 3akoHa peryiupoBaHUS U  ONpefesieHue
ONTUMAJIBHBIX MAPAMETPOB HACTPOMKHU MPOMBILUIEHHBIX PETYJSTOPOB.

Pazgen 3. H3mepeHune TEXHOJOTMYECKUX NApAMETPOB XUMHUKO-TEXHOJIOIMYECKOTO
mporecca.

locynapcTBeHHass cucTeMa MNPOMBIIUIEHHBIX HPUOOPOB M CPEICTB aBTOMATH3AIIMH.
OcHoBHBIE TEpMHUHBI M oOmpeneiaeHuss Merpojoruu. Meroasl u3Mmepenuil. Cpenacrtsa
WU3MEPUTEIIBHON TEXHMKH, HMX CTaTMYECKME W JHHaMu4yeckue cBoicTBa. [lorpemmnoctu
n3mepennii. CriocoOwl nepegaun nHGopManuu Ha pacctosHue. OpraHuzarus AUCTAHITMOHHOU
muarHocTukn  XTII. M3mepeHne OCHOBHBIX TEXHOJIOTMUECKUX I1apaMETPOB: JABJICHUSA,
TEMIIEpaTyphl, pacxo/a U KOJHMYECTBA, YPOBHS XKUIKOCTH M CHIIYYHUX MAaTEPHAIIOB, COCTAaBA U
(U3UKO-XMMUYECKUX CBOMCTB BEIECTB.

Paznen 4. OcHOBBI NPOEKTHPOBAHUS ABTOMATHUECKHUX CHUCTEM YIPABICHUS XUMHUKO-
TEXHOJIOTMYECKUMU IIPOLIECCAMH.

Ocobennoctu ynpaiaenuss XTII. PerynupoBaHue OCHOBHBIX TEXHOJIOIMUECKHUX
napaMeTpoB: pacxoja, JaBleHMs, TeMmmnepaTypbl, ypoBHs, PH. Texuuueckue cpeactsa CAYVY.
OcHOBHbBIE Pa3HOBUAHOCTH YIPABJSIIOIMIMX YCTPOMCTB. THIMBI, XapaKTEpUCTHKU U pacuér
UCTIOJIHUTENIHBIX MEXaHU3MOB U PErylIupyroumx opranoB. OdopMieHne IpoeKTHOTO 3a1aHus
Ha AaBTOMAaTHU3AlMI0O TEXHOJOTMYECKOro Ipouecca. BpiOop Touek u3MepeHHs,, KOHTPOJI,
YIOPaBIsEMBIX IapaMETpPOB W  YOPABISOMUX Bo3aeicTBuil. CraHAapTel W yCIOBHBIE
o0o3HaueHus U TexHoiorndeckux cxeM. OcHoBHbIE cBenenns 00 ACY TII B xumudeckoi
npoMeinieHHOCTH. [Ipumepsr ACY TII B xumudeckoil TpOMBIIIIEHHOCTH. OCHOBHBIE BBIBOJIbI
o kypcy. CoBpemennbie TeHaeHnuu B pazsutuu CY XTII.

4. O0béM yueOHOH AMCHUILIMHBI

Bun yuebHo# paboThI 3E Axkan. u.
O01mas Tpy10eMKOCTh THCIHMIIJIHHBI B 180
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,33 48
Jlexun 0,44 16
[Tpaktuueckue 3austus (I13) 0,44 16




JlaGopatopusbie padotsl (JIP) 0,44 16
CamocTrosiTejibHasi padoTa 2,67 96
CamocCTOsITeTbHOE U3YUCHHE Pa3/IesIOB AUCITUILIMHBI 2,67 96
Bua konTpos:

IK3aMeH 1 36
KoHTakTHas paboTa — MpoOMEKYTOYHAS aTTECTAIHS 1 0,4
IToaroToBKa K 3K3aMEHY 35,6

Bun yue6HOMI paboThI 3E Actp. u.

OO6mas Tpy10eMKOCTh TUCIHIIJIHHBI 5 135
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 1,33 36
Jlexiun 0,44 12
[Tpaktuueckue 3anstus (I113) 0,44 12
JlabopaTtopusie paboTs (JIP) 0,44 12
CamocrosiTeibHas padora 2,67 72
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 2,67 72
Bua konTpoJs:

IK3aMeH 1 27
KonrakTHasi paboTa — MPOMEKYTOUYHAsI aTTECTALHS 1 0,3
[ToaroToBka K K3aMeHy 26,7

4.4.2. IlucuMyinHbl BApMATUBHOM YacTH (00513aTeJIbHbIE TN CIUIIIHHBI)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«OCHOBBI IJKOHOMHUKHY U YIIPaBJIeHHs NPOU3BOJACTBOM B XHMHYECKOH TE€XHOJOTUH
TYTrONJIABKHX HEMETALUINYECKUX U CUJIMKATHBIX MATEPHAJIOB»

1. Ieap JMCHUIVIMHBI — TIONYyYCHHE CHUCTEMbl 3HaHUKH 00 HSKOHOMHYECKUX
3aKOHOMEPHOCTSIX  (YHKIIMOHMPOBAHUS  NPOMBILIUIEHHOTO  IMPOU3BOJCTBA B  CUCTEME
HAIIMOHAJIFHONW SKOHOMHUKH, (OPMHPOBAHHE SKOHOMHUYECKOTO MBINUICHUS W HCIIOJIE30BaHHE
MOJYYEHHBIX 3HAaHUN B MPAKTUUECKOH JesITeIbHOCTH.

2. B pe3yabTrare u3yYeHHs AUCHUILUIMHBI oOydawumiics N0 mnporpamme
0akajaBpHuaTa J0JIKEH:

Obnaoams  cnepyroummu  ooumekynbTypHbiMu  (OK) u mpodeccuonansubivu  (11K)
KOMITETEHIMSMU:

— CIIOCOOHOCTBIO HCITONIb30BaTh 3HAHUS OCHOB HSKOHOMHKM B Pa3lMUHBIX cdepax
xusHenestensHoctr (OK-3);

—  CIIOCOOHOCTBIO  AHAIM3WPOBAaTh  TEXHWYECKYI0 JIOKYMEHTAIMI0, TOA0MpaTh
000py0BaHUe, TOTOBUTD 3asIBKH Ha IPHOOpeTeHue 1 peMoHT obopynoBanus (ITK-9).

3nams:

— OCHOBBI 2KOHOMHKH B PA3JIMYHBIX cepax KU3HEIeSITeIbHOCTH;

— METOABI pa3pabOTKH OTIEPATUBHBIX M MTPON3BOJICTBEHHBIX TJIAHOB;

— METOBI ¥ CITOCOOBI OTIATHI TPY/A.

Ymems:

— COCTaBJIATH OTYETHI 1O BHIMOJIHEHUIO TEXHUUECKUX 3aJJaHUI;

— TOTOBUTH MCXOJHbBIC JaHHBIE JJs BbIOOpa MU OOOCHOBAHUS HAyYHO-TEXHHYECKUX WU
OpraHU3aIMOHHBIX PEIICHUH HA OCHOBE IKOHOMHYECKOTO aHAaJIH3a;

— pa3pabaTeiBaTh OINEPATHBHBIC IUTAHBI PAa0OT TEPBHYHBIX IPOU3BOJICTBEHHBIX
MoJpa3/IeICHHM.

Braoemw:




— METOJaMHU M HMHCTPYMEHTAaMH IPOBEAECHUS 3KOHOMHYECKOIO aHajau3a 3aTparT Hu
pPE3yJBTAaTOB JIEATENBHOCTH POU3BOACTBEHHBIX NOIpa3AcICHUN;

— HHCTPYMEHTaMH IUJJaHUPOBAaHUS U BBINOJIHEHHUS MEPONPUSITHNA IO IPOU3BOJCTBY
MPOYKLIUH.

3. KpaTkoe coep:kaHue M CIHUILIAHBI

Paznen 1. BBenenue. OCHOBBI ppIHOYHON SKOHOMUKH.

DKOHOMHYECKHE TMOTpeOHOCTH, Onara W pecypcbl. OOIIECTBEHHOE MPOW3BOACTBO U
SKOHOMMYECKHE OTHOIIeHUs. [Ipon3Bo/ICTBEHHBIE BO3MOKHOCTH OOIIECTBA U SKOHOMHYECKUN
BbIOOp. KpuBas NpoM3BOACTBEHHBIX BO3MOYKHOCTEH. 3aKoH YOBbIBAIOLIEH IpeneabHOU
nosiesHocTUM. TpanuninonHas 3KoHoMuYeckasi cuctema. CoOCTBEHHOCTh: (OPMBI U MYTH HX
npeoOpazoBaHus. PbIHOUHBIM MeXaHuU3M crnpoca M npemioxkeHus. CoBeplieHHas U
HECOBEpILIECHHAs] KOHKYpeHIUU. CyIHOCTh U yCIIOBUS BO3HUKHOBEHHMS pPbIHKA. BU/IbI pBIHKOB U
ux crpykrypa. @ynkuun peiaka. ToBap u ero cpoiictBa. Cnpoc M IpPEAOKEHUE Ha PHIHKE.
[lonsitue «@nactuyHOCTh». COBEpIICHHAs M HECOBEPIICHHAs KOHKYPEHLMH. MOHONoHs.
Onurononus. IloHATue HaUMOHANbHOM HSKOHOMHUKHM, OCHOBHBIE MaKpPOIKOHOMMUYECKHE
nokasarenu. I[lorpebnenuss u cOepexenus. [IpousBoncTtBo, 0OMEH U pacmpeereHue.
[Torpebnenue, coepexeHne, MHBECTHLIMU TOBApOB U yciyr. DuHaHCcOBask cucreMa u (puHaHCOBast
nonuTuka obuiecTBa. Hajoru u Hajorosast cucrema.

Paznen 2. DxoHOMUYECKHE OCHOBHI YIIPABJICHHUS IPOU3BOJICTBOM.

[Ipenmpusitie Kak CyOBEKT PBIHOYHOTO XO3SIiCTBA. DKOHOMHUYECKHE 3aKOHBI U
OCOOEHHOCTHM HUX IposBIEHUS Ha mnpeanpuaruud. Ponp coenuamucrta  XUMHYECKOH
npoMbllUIeHHOCTH. [lpennpusitue B cucTeMe pbIHOYHOW S3KOHOMUKH. llpenmpustue — kak
CyOBEKT ®  OOBEKT MPEANPUHUMATEIHCKONH  JEATENBHOCTH. 3aKOHOAAaTenbHas  0asa
NpEeANPUHUMATENICKON  eaTeNIbHOCTU. HopMmaTMBHO-TIPAaBOBBIE AKThI, PErVIAMEHTHPYIOLIUE
JEeSATeNIbHOCTh npeanpustus. OpraHu3aliOHHO-TIPaBOBbIE (POPMBI  MPEANPUHUMATENIHCKON
NESTEIIbHOCTH U KPUTEPUH UX BbIOOpa. DOopMbl COOCTBEHHOCTH. BHeIIHsAS U BHYTpEHHSS cpena
npeanpusTHs. MarepuanbHO-TeXHHYecKass 0a3a mpou3BojacTBa. CheIpbeBasi W TOIUIMBHO-
JHepreTudeckass 0aza XUMHUYECKMX MPOU3BOACTB. [IpoW3BOACTBEHHas mporpaMma U
IIPOU3BOJICTBEHHAs] MOIIHOCTb Ipeanpuatus. KauecTBo 1 KOHKYpEHTOCIIOCOOHOCTh MPOAYKLIHH.
OKkoHOMHYeckoe  00OCHOBaHME BBIOOpPa Chipbs M TouMBa. PecypcocbOepekeHue.
ATNbTEepHATUBHbIE HCTOYHUK ChIpbS UM DJHEpPruu. MaTepuanbHO-TEXHUYECKHE PECYPCHI
npeanpustis. OCHOBHBbIE MPOU3BOACTBEHHbIE (DOHJBI XUMHUYECKUX HPEANPUATHHA: MOHATHE,
KJaccupukanus u cTpykrypa. [lonstie u cTpykTypa, 1 olieHKa OCHOBHBIX cpecTB. [lokazaTenu
UCIIOJIb30BaHUSI OCHOBHBIX IPOM3BOJACTBEHHBIX (OHIOB. M3HOC M amopTu3auus, M OILEHKa
3¢ (HEeKTUBHOCTH HCHOJIb30BAaHUS OCHOBHBIX IPOM3BOJCTBEHHBIX (OHI0B. Bocmpous3Boactso
OCHOBHBIX cpefcTB. OOOpOTHBIE CpeACTBa NPEANPHUATHS: MOHATHE, COCTAaB M CTPYKTypa.
Hcrounuku ¢opmupoBaHus 0OOpPOTHBIX cpeAcTB. OOopaunBaeMoCTh OOOPOTHBIX CPECTB.
MarepuanbsHple 3anacel Ha MNpeaupusTuu. Tpynosele pecypcbl mnpennpusatusa. Ilepconan
OPEANpUsATHS U €ro CTpykTypa. OQGEeKTUBHOCTh HCIOJIB30BAHUS IEpcoHaia U pabouero
BpemeHH. [IpousBoauTenbHOCTh TpyAa W ominaTta Tpyna. OpraHuzanus 3apaOOTHOM MiaThl Ha
npennpusaTid. lIpon3BoaMTENB HOCTE Tpyzna: NOHSATHE, MOKAa3aTeld M METOJbl W3MEpEHUS.
WnauBuayanbHas u  OOLIECTBEHHas: NPOM3BOAMTENBHOCTh TpyAa. PesepBsl U (akTopbl
MOBBIIEHUSI TPOU3BOAUTEIBHOCTH Tpynaa. DOpMBl, CUCTEMBI M pa3Mep OIUIaThl TpyJda Ha
MPEIPUSATHH.

Pazgen 3. TeXHUKO-7KOHOMUYECKUM aHATIN3 UH)KEHEPHBIX PEIICHUI.

Jloxonpl M pacxolIbl Ha MPOU3BOJCTBO, U PpEATH3ALUUI0 NPOAYKIHUU MPEIIPHUSITHS.
W3nepkKu TPOU3BOJACTBA MPOAYKUMHU (ce0ecTOMMOCTb), NPUObUIb, pPEHTA0ENbHOCTh H
neHooOpazoBanue. [loHATue 3aTpaTbl Ha MPOU3BOJACTBO M  peaM3alldi0  MPOIYKIUU
(cebecroumocth). Buapl u  3HadeHune kiaccudukanuu 3atpar. CTpykTypa 3aTpaT Ha
MIPOU3BOJICTBO M pPEATU3ALUI0 MNPOAYKUUU. TEeXHHUKO-PKOHOMHUYECKHUH aHajIu3 HHXKEHEPHBIX
pemennii. OcoOEHHOCTH pacuera 3aTpaT Ha MPOM3BOACTBO M pPEATM3ALMI0 TMPOAYKIHUU B
KOMIUIEKCHBIX ~TMpou3BojAcTBaX. (OCHOBHBIE IIyTH CHW)KEHHMsSI 3aTpaT Ha IPOMU3BOJACTBO



npoaykuuu. Jloxonsl npeanpustus. [loHstue npuObuM M A0XO0AA MPENNPUATHS, METOIbl HX
pacuera. PeHTabenbHOCTb, €€ BUABI W METOIbl pacuera. IlyTw mOBbIMICHHS TPUOBUTH |
peHTabenbHOCTH Ha mnpennpuatusx. lleHooOpazoBanue M LeHoBas mnoiuTuka. lleHa Ha
OPOAYKIMIO M TPUHIMIBI LIeHooOpa3oBanus. Buapsl meH. CTpykTypa IEHBI, CUCTEMa IICH.
B3aumocssi3u 1nen u wusnepxkek. lleHoBas mnonuTHka. Pa3paboTka II€HOBOHM cTpaTeruu.
@OHUHAHCOBO-KPEAUTHBIE OTHOIICHUS MPEINpUATHI M cucTeMa HaioroobmoxxeHus. IlonsTue,
COCTaB U CTPYKTypa ¢uHaHCOB mnpennpuatus. IlpuHumnel Hanoroo6ioxenus. Hamorm u
IUIATE)KH, YCTAHOBJIGHHBIE 3aKOHOAATEIbCTBOM: BH[IbI, CTaBKH, OOBEKTHI HAJIOTOOOJIOKEHUS U

CPOKH YIUIAThI HaJlora B OIOJIKET.
4. O0beM y4eOHOMH JUCHHIJIMHBI

" B 3au. B akan.
Bun yaeOHO# paboThI oL qacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI 10 Y4eOHOMY IJIAHY 4 144
KonTaktHas padora (KP): 0,9 32
Jlexrmn (JIek) 0,45 16
[TpakTraeckue 3aastust (I13) 0,45 16
CamocrositesbHasi padora (CP): 2,1 76
CamocTOsITeIbHOE H3YUYECHHE PA3/IeTIOB JUCIIUILUIMHBI 2,1 76
Bu KOHTPOJIs: IK3aMeH 1 36
KoHTtakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIUs 1 0,4
[ToaroToBka K 9K3aMeHy 35,6
Buj1 MTOroBOro KOHTpOJIst IK3aMeH
N B 3au. B actp.
Bun yuebHoit paboTbl e qacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI 10 Y4€0HOMY IUIAHY 4 108
KonraktHas padora (KP): 0,9 24
Jlexruu (JIek) 0,45 12
[TpakTnueckue 3anstust (I113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
CamocTOosITeIbHOE M3YUYCHHE PA3/IeTIOB JUCITUILUIMHBI 2,1 57
Buja KOHTpOJISi: IK3aMeH 1 27
KoHTakTHas paboTa — MpOMeXKyTOUYHAas aTTeCTalHs 1 0,3
[TonroTroBKa K 9K3aMeHY 26,7
Buj1 MTOroBOro KOHTpOJIst IK3aMeH

AHHOTan U padoyeil NporpaMMspl JUCHUIJIMHBI

«HpaBOBeueHne B XHMHY€CKOI TEXHOJIOTHH TYIOIJIABKUX HEMETAJTJINICCKUX U

CH/IMKATHBIX MAaTE€PHUAJI0B)»>

1. Henp AuUCHMIUIMHBI — OBJIQZICHHE OCHOBAaMHU IPABOBBIX 3HAHMM; (QopmupoBaHUE

OCHOB HpaBOBOﬁ KYJBbTYPBI U ITPABOMEPHOT'O MMOBCACHUS I'pAKAaHNHA CTPAHBI.

2. B pe3yabrare wu3yYeHUH JUCUMILIMHBI OOyYAKOLIMHCH

0akaJlaBpHaTa J10JIKEH:

Obnaoams  cnepyroumu  odmekynbTypabiMiu  (OK) u mpodeccuonansubivu  (11K)

KOMIICTCHIUAMMU

— CIOCOOHOCTBIO HCIONb30BaTh OCHOBBI IPABOBBIX 3HAHHWU B PA3IUYHBIX cdepax

nesitenbHoCTH (OK-4);

no mnporpaMmme




— TOTOBHOCTBIO M3y4aTh HAayYHO-TEXHUYECKYI0 HH(POPMALMIO, OTEYECTBEHHBIH U
3apyOCKHBIN OMBIT 10 TeMatuke uccienoBanus (I1K-20).

3namy:

—  OCHOBBI POCCUMCKOW IPAaBOBOW CHUCTEMBI U POCCUICKOTO 3aKOHOAATEIbCTBA, OCHOBBI
opraHu3aiu M  (QyHKIUOHUPOBaHHUSA CYNEOHBIX UM MHBIX IIPABOINPUMEHMTENBHBIX U
IIPABOOXPAHUTENBHBIX OPIaHOB;

— TpaBOBbIE W HPABCTBEHHO-ITHYECKHE HOPMBI B chepe npodeccnoHaIbHOMI
JESTEIIBHOCTH;

— IIpaBOBbI€ HOPMBI, PETyJIMPYIOIIHE OTHOIIEHUE YEIOBEKa K YEIOBEKY, OOILECTBY,
OKpYXKaroIlEH CpeJe;

— IpaBa U 0053aHHOCTH I'PaXXIaHUHA;

—  OCHOBBI TPYZIOBOI'O 3aKOHOJATEIIBCTBA.

Ymemn:

—  HCHOJb30BaTh 3TUYECKUE U NPABOBBIE HOPMBI, PETYJIMPYIOIINE OTHOLICHUE YEJIOBEKa
K 4YeJIOBEKY, OOIIECTBY, OKPYXaoIIeH cpene, MCIOJIb30BaTh IMpaBa W CBOOOJIBI YEJIOBEKa M
rpaXkJlaHMHA IPU Pa3paboTKe COLMATIBHBIX IPOEKTOB;

—  HCIOJb30BaTh U COCTABJIATh HOPMATUBHBIE U IIPABOBBIE JOKYMEHTBI, OTHOCSAIIMECS K
npodeCCHOHATIBHON JESTeNbHOCTH, NPEANPUHIUMATh HEOOXOAMMbIE MEpbl K BOCCTaHOBJICHUIO
HapYyIIECHHBIX 1PaB;

— peanu30BBIBAaThH MpaBa M CBOOOJBI YEIIOBEKA M Tpa)KIaHWHA B pa3jIMUHBIX cdepax
KU3HEJCATEIIBHOCTH.

Braoemw:

—  OCHOBaMHU XO031CTBEHHOIO MPaBa;

—  TPaBOBBIMH HOPMaMHU B NPO(ECCHOHAIBHOMN 1eATENbHOCTH.

3. KpaTkoe coep:kaHue M CHHIIIUHBI

Beenenune. JlucummummbHa «lIpaBoBeneHne B XMMHMYECKOM TEXHOJIOTMM TYIOIUIABKUX
HEMETAJUIMYECKUX W CWIMKAaTHBIX MAaTepHalloB» OTHOCUTCSA K BAapUaTUBHM JUCLMILIMHAM
npodwmis. bazupyercs Ha H3y4eHUH MIKOJIBHOTO Kypca «OO0IecTBO3HaHNE» U MPEAIIECTBYIOIIEH
ryMaHUTapHOU AucUHUIIINHBI «McTopus».

Kypc paccmarpuBaeT OCHOBHBIE IOPHAWYECKHME TEPMHUHBI U TNPUHIUIBI, PACKPHIBAET
OCHOBHBIE TEOPETUYECKHE IPEACTABIEHUS O TaKUX SIBJICHUSAX Kak rocyJapcTBO U Impaso. B
IpOLECCe HM3YYEHUs Kypca CTYIEHTbl 3HAKOMSTCS C OCHOBHBIMHM IIOJIOKEHUSMHU BEIYIIUX
oTpacJiell POCCUICKOTO MpaBa, a TAK)KE OCHOBHBIMH IIOJIOKEHUSIMU TEX OTpaciiell POCCUHCKOTO
IpaBa, KOTOpPbIE MOT'YT OBITh BOCTPEOOBaHbI MU 110 MPOGUIIO TOJTOTOBKH, a TAKXKE B PELLICHUU
CEeMEUHBIX U OBITOBBIX BOIIPOCOB.

[IpenmMeromM u3yudeHHUsT JAHHOTO Kypca SBISIOTCA 3HAHUS O TOCYJapCcTBE M TIpaBe,
3aKOHOJATENIbCTBE, ¢ KOTOPBIM KaXKIblil I'PaKIAaHWH CTAJKMBAacTCs B >kM3HU. IIpu m3ydeHun
JUCLUIUIMHBI  WCIOJIb3YIOTCS HOPMAaTHBHBIE aKThl TOCYAapcTBAa M IOA3aKOHHBIE AaKThI
rOCYJapCTBEHHBIX OPraHOB, PETYIMPYIOLUMX SKOHOMHUYECKYI0, (PMHAHCOBYIO, YIIPaBIEHUYECKYIO
JeSITEIbBHOCTh TOCYAApCTBA U X03IWCTBYIOIIMX CyOBEKTOB.

Pasnen 1. OcHOBBI TEOpHUM rOCyIapCcTBa U Ipasa.

1.1. OcHoBel Teopuu rocyaapctBa. Ilonsitue u npusHaku rocyaapctBa. Dopmbl
rocynapcrta. @yHKIMHU rocyaapcTsa. B3auMocBs3b rocyapcTsa u pasa.

1.2. OcHoBBl Teopuu mpaBa. [loHsTie W mpu3Haku mpasa. [IpaBo u mopanb. [IpaBoBas
KynbTypa. OCHOBHBIE IPABOBBIE CUCTEMBI COBpeMEHHOCTU. [IoHATHE M BUABI HCTOYHUKOB IPaBa.
HopmaTtuBHBIN NpaBOBOM aKT Kak MCTOYHMK mpaBa. OrmpenerneHne 3aKO0Ha W IMOJ3aKOHHBIX
akToB. /lelicTBue HOPMATUBHBIX MPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [lonsTue
MIPaBOBBIX HOPM, UX CTpyKTypa. Cucrema npasa. YactHoe u mybinnuHoe rpaBo. MaTepuanbHOe U
npolieccyaiabHoe npaBo. [IpaBooTHOIIEHHE: 00BEKT, CYOBEKT U COAEPIKaHUE MTPABOOTHOIICHHH.
HOpuanueckue dakrol. [Ipobensl 3akoHOAATENBCTBA.

Paznen 2. Otpacnu myOaudHOro mpasa.

2.1. OcHOBBI KOHCTUTYLIMOHHOTO TpaBa. KoHctuTynuus — ocHoBHOW 3akoH Poccuiickoit



®enepanun. OCHOBBI MTPABOBOI0 CTaTyca YeJIOBEKa M IpakaaHuHA. DenepaTUBHOE YCTPOHUCTBO
Poccuiickoit @enepanyu. Cuctema rocy1apcTBEHHBIX OpPraHOB M IIPUHIIMII pa3/IeIeHNs BlacTen
B Poccuiickoii ®enepanuu. Ilpesuaent Poccuiickoit denepanuu. denepanpHoe cobOpaHue
Poccuiickoit ®enepaunu. Opranel ucnonHuTenbHOM Biactu Poccuiickoit  denepauuu.
KoHcTuTylmonHnele OCHOBBI cyneOHOM cucteMmsbl. [IpaBooxpanutenbHble opranbl. [lonsrue
IpaXKIaHCTBA.

2.2. OCHOBBI aIMUHMCTpATUBHOro mpaBa. IloHATHE M mpeaMeT agMHUHHUCTPATUBHOIO
npaBa. OOmas xapakrepuctuka Komexca P® 00 agMUHUCTpAaTHBHBIX NPAaBOHAPYIICHUSX.
AJMMHUCTpAaTHBHbIE  IIPaBOHAPYLIEHMs: IOHATHE M  INPHU3HAKK. AJMUHUCTpaTHBHAs
OTBETCTBEHHOCTb: NOHATHE W NpUHUMIBL. [loHsATHME, MpU3HAKKM M BUABI aJMUHUCTPATUBHBIX
HaKa3aHUU.

2.3. OcHOBBI yronoBHoOro mpasa. [loHsiTHE U MpeAMET YroJIOBHOrO MpaBa. YTOJOBHAas
OTBETCTBEHHOCTb: MOHATHE, OCHOBaHHE BO3HMKHOBEHMs. [loHATHE mpecTymieHus: NpU3HAKH,
ctpykrypa. CocraB mpecrymienus. Coywactue B mnpectymieHud. OOCTOSTENBCTBA,
UCKIIIOYAIOIIME MPECTyNMHOCTh JesHus. lloHsTHe, Lenu W BUABI Haka3aHUM. YTroJoBHas
OTBETCTBEHHOCTb 3a COBEpILUEHUE IPECTYIUIEHUN. YCIOBHOE OCYXIEHHUE, OCBOOOXKIECHHE OT
YTOJIOBHOH OTBETCTBEHHOCTH.

2.4. Koppynuusi Kak COLMaJIbHOE sIBIEHUE. TepMHMH U TMOHATHE «KOppymnuus». Bumisl
koppyniuu. @Dopmel nposiBieHus Koppynuuu. HopmatuBHoe omnpeneneHue KOPPYHLHH.
[TpuuuHbl pacnpocTpaneHus Koppynuuu. @opMel nposiBiIeHUs Koppyniuu. @opMbl KOppyILUU-
npectymieHus.  Popmbl  KOppynuuu-npocTynka. @DPoOpMbl  MOJIUTHYECKOM  KOPPYIIUH.
HopmartuBHbIe paBOBBIE aKTHI B cepe MPOTUBOACHCTBHS Koppynuuu. DenepaibHbIil 3aKOH OT
25.12.2008 Ne 273-03 «O npoTUBOAECUCTBUU KOPPYIILIUN».

2.5. OCHOBBI PKOJIOTMUECKOT0 IIpaBa. JKOJIOIMYECKOE IPABO: MOHATHE, IPEAMET METO U
UCTOYHUKM  3Koslorndyeckoro mnpaBa P®. [IpaBoBoe peryiMpoBaHue 3KOJOTHUECKUX
npaBooTHomeHUH. IloHsATHE, BUABI M CTPYKTypa OSKOJOTMYECKMX IIPABOHAPYLICHUH,
OTBETCTBEHHOCTb 32 UX COBEPILICHHUE.

2.6. HopMaTuBHOE IMPABOBOE PETYIIHMPOBAHUE 3alIUTHI HHPOPMAIIMU U MpaBa IpaxkIaH Ha
3alIUTy NIEPCOHAIBHBIX JaHHBIX. [[paBOBBIE OCHOBBI 3alLIUTHl TOCYAAPCTBEHHOM TalHbI. [loHsATHE
uHpopmanuu. Ob11as XapakTepucTUKa 3aKOHOJaTeNbCTBa 0 3amure nHpopmanuu (Nel49-d3 ot
27.07.2006 r. «O6 uHpopmManuu, UHOOPMAIIMOHHBIX TEXHOJIOTUSAX U 3alUTe MHPOPMALUN).
OTBeTCTBEHHOCTh 32  HapylIEHME  3aKOHOAATENbCTBA O  3alUTe  HMHGpOpMaLMH.
Kondunennmanpuas uadopMmanys: MoHATHE, BUABI U 3allMTa. 3alllUTa NePCOHANbHBIX JaHHBIX
rpaxaaHuHa. [ocynapcTBeHHass TailHa: TOHATHE, 3alllUTa, IIPaBOBOE PETYJIUPOBAHUE
rOCyJapCTBEHHOHM, cCiy)keOHO u  wuHOW uH(opmanuu. IlpaBoBble OCHOBBI  3aIIUTHI
rOCYIapCTBEHHOW TANHBI.

Pasnen 3. Otpacnu yacTHOrO npasa.

3.1. 'paxxmanckoe MpaBo: OCHOBHBIE MOJIOKEHHs o0mieil wactu. IloHsTHe, mpenMeTr u
METOJ TpaXJaHCKOro mnpasa. [IoHATHE TIpakJaHCKOrO NPaBOOTHOIIEHUS, €ro creruduka.
Crpykrypa rpaxaaHckoro mnpaBooTHoueHus. IIpaBo-, J1eecrnocoOHOCTP  CyOBEKTOB
IpaXkJIaHCKOTO MPaBOOTHOLIeHU. ['pakjaHe Kak cyOBbeKThl TpakIaHCKoro npasa. dusnyeckue
U IOpUJIMYECKHE JUIa: TOHATHE, MNpu3HaKu, kinaccupuxamus. HOpuanueckue ¢GakTbl, Kak
OCHOBAaHME BO3HUKHOBEHHUS T'PaXJTaHCKUX MPaBOOTHOIIEHUH. [IpaBo cOOCTBEHHOCTH: MOHATHE,
crpykrypa. [IpaBomounsi cooctBeHHHKa. Popmbl coOcTBeHHOCTH. O0s3aTEIBCTBO: TOHATHE,
UCroHeHue u obecrieueHne. O0s3aTenbeTBa B IPaXk/1aHCKOM MpaBe M OTBETCTBEHHOCTh 3a MX
HapyIIeHHE.

3.2. ABTOpPCKOE U MATEHTHOE MPAaBO U MPABOBAs 3allUTa PE3yIbTaTOB MHTEIUIEKTYyaTIbHON
nesiTenibHOCTH. [1oHsSITHE aBTOPCKOro mpaBa U CMEKHBIX MpaB. MICTOUHHKH U cucTeMa MpaBOBOM
OXpaHbl PE3yJbTAaTOB MHTEIUIEKTYalbHOU JeATenbHOCTH. MckmountenpHble npasa. IlaTeHTHBIE
npaBa Ha U300peTeHMs], MOJIe3HbIE MOJENN M MpPOMBIIIIEHHbIe o00pa3nsl. Hoy-xay u
KoMMepueckue cekpeTbl. OCOOEHHOCTH 3aIUThl aBTOPCKUX MPaB U O0OBEKTOB MPOMBIIIICHHOM
coOctBeHHOCTU. [IpaBoBBIE acHeKThl MepeAayud TEXHOJOTMH € LEedbl0 HX BOBJICYEHHS B



TPaKIAHCKHUH (XO3SMCTBEHHBIN) 000POT.

3.3. OcHOBBI XO35MCTBEHHOTO (IpeanpuHUMATENBCKOTO) Ipasa. IlonsTne
XO03SUCTBEHHOrO (MpEANPUHUMATENICKOI0) IpaBa Kak OTpacid IpaBa, HAyKd M Yy4eOHOU
JuciuIuinHel. [lpeamer xo3siCcTBEHHOro (MpeANpUHUMATENIBCKOIO) MpaBa, MPU3HAKHU, METOMbI
paBoBOro peryinupoBanus. [loHsATHE XO34HCTBEHHON U MPEANPUHUMATENBCKON ACSTEIbHOCTH.
OTrpanrueHne X03aiCTBEHHOrO (MpeanpUHUMATENILCKOI0) paBa OT APYruX OTpacieil mpasa.
Cucrema Xx03sHCTBEHHOTO (IIpeANPUHUMATENILCKOT0) mpaBa. MCTOUYHHMKH XO3SHCTBEHHOTO
(mpeanpuHuMmaTtenbckoro) mpaBa. CTpyKTypa XO3SIICTBEHHOTO  (IIpeIIIPUHMMATEIBCKOTO)
3aKOHOJATEIbCTBA. 3aKOHbl M TOJ3aKOHHBIE aKThl KaK HCTOYHUKU XO3SIMCTBEHHOTO
(IpeanpuHUMATEILCKOI0) MpaBa.

3.4. OcHoBbl cemeiiHoro mpaBa. IIpaBoBOE perynMpoBaHHe CEMEWHBIX OTHOIICHUH.
Hcropus cemeitHoro mpasa. 3akiOYeHHE W TMpekpamieHue Opaka. IlpaBa u oOs3aHHOCTH
poautened U nerel. OCylIEeCTBICHHE POIUTENbCKUX MpaB. OTBETCTBEHHOCTh POAMUTEIEH 3a
HEHa/IJIeKAIee BOCIUTAHUE JeTel. AJIMMEHTHBIe 00s3arenbcTBa. DOpMBI BOCIUTAHUS JCTEH,
OCTaBIIMXCs 03 MoMneueHus: poauTeneii.

3.5. OcHoBbl TpynoBoro mnpasa. [Ipeamer u Merox TpyaoBoro mnpasa. TpynoBoi
JIOTOBOP: TOHSTHE, CTOPOHBI, CO/IepKaHKe. 3aKIII0UEHHE TPYAOBOTO AoroBopa. OcHOBaHUS A
IpEeKpalleHus] TPyJIoBOro jorosopa. Pabouee Bpems. Bpems orabixa. TpynoBble CHOpBI.
Jucnumninza Tpyna.

Paznen 4. OcoOeHHOCTH MPABOBOTO PEryIMPOBAHUS MTPO(HECCHOHATBLHOM IEATEIHHOCTH B
OTJICIBHBIX OTPACISAX XUMHUECKON MPOMBIIUIEHHOCTH

4.1. OcCHOBbI HAIMOHATBHOW OE30MACHOCTH, TOCYJAPCTBCHHOW TIOJUTHKH W
3aKOHOJATEIBCTBO B 00OjacTu obecreueHus: sIepHOM W paauanvoHHOW Oe3zomacHoctu. Llemnw,
3a/la4l, OCHOBHbBIE HAIPABJIEHUS U MHCTPYMEHTHI peajlu3aluy T'OCYJapCTBEHHON IOJUTHKU B
obnactu obecriedeHus siIepHON U paaualioHHo 6e3onacHoctd HopMbl u mpaBuia B o0nactu
obecrieueHust sAIEepHON W panuanuoHHOM Oe3omacHoct B P®. Cranmapthl 0€30MacHOCTH
MAT'ATD. HopmaruBHo-mpaBoBasi 6aza OCHOB HaI[MOHAJIbHOW O€30MacHOCTH C ONOPON Ha
nosioxkenuss Koncturynuu PO, mexayHapoaHbix 10roBopoB PO, GenepalibHbIX 3aKOHOB U MHBIX
HOpMaTHBHBIE MPaBoBBIX akToB Poccuiickoit denepanuu B obnactu obOecriedeHUs SIEpPHON U
pamuanmonHoi Oe3onmacHocTH. CranmapTthl Oe3omacHocth MAT'ATD u uX UMIUIEMEHTAIMS.
[TpaBoBast OTBETCTBEHHOCTb 3a HapylleHHs B o0jacTu obecreueHHs: 6€30MaCHOCTH SIIEPHBIX
00BEKTOB.

4.2. OcoOeHHOCTH TPAaBOBOIO pETyJIUPOBAaHHUS TpyAa PaOOTHUKOB XHUMHUYECKOH
IPOMBINIIEHHOCTH. OCOOEHHOCTH 3aKJIIOUEHUS U COJEp)KaHus TPYJOBOrO JOroBopa €
pabOTHUKAaMU XMMHYECKON MpoMblnuieHHocTH. [IpaBoBoe perynupoBanue paboyero BpeMeHu U
BPEMEHHM OT/IbIXa pPaOOTHUKOB XHMMHUYECKOW MPOMBINIIEHHOCTH. OCOOEHHOCTH IPaBOBOIO
peryarpoBaHUs OXPaHbl TpyAa paOOTHUKOB XUMHUYECKOM MpoMBbIUIeHHOCTH. CHcTeMa rapaHTHi
Y KOMIIEHCAllui pabOTHUKAM XUMUYECKOW MTPOMBIIIJIEHHOCTH.

4.3. HopmaruBHO-TIpaBoBasi 0a3za peryjaMpoOBaHHsS XHMHYECKOH M HepTeXxuMHUUYecKOH
orpacinu B Poccuu. ®Denepanbubiii 3akoH oT 21.07.1997 N 116-®3 (pen. ot 25.06.2012) «O
IPOMBIIIJICHHON 0€30MacHOCTH ONMAacHBIX NMPOU3BOACTBEHHBIX 00beKTOB». DeaepalbHblil 3aKOH
ot 10.01.2002 Ne 7-®3 «OO0 oxpaHe okpyxarouieit cpenasi». TpymoBor koaekc Poccuiickoi
®enepaunn ot 30.12.2001 Nel97-®3. I'maBa 21. Crarbs 147. Hanorossiii kosnekc Poccuiickoit
O®eneparun oT 31.07.1998 Ne 146-®3. I'maBa 26. Hanor Ha 100bI4y MOJIE3HBIX MCKOMAEMBIX.
Cratbu Ne 334-345, comeprkaliye CpoKH yIuiaThl, 0ObEKT Hajiora, IpaBuia HAYUCICHHs HaJlora
Ha none3Hble wnckomaemsble. [locranoBnenue IIpaBurensctBa Poccuiickoir ®enepanuu OT
16.05.2006 Ne 303 «O pasrpaHHMueHHH MOJHOMOYMH (erepaabHbIX OPraHOB HCIIOJHUTEIbHON
BJIacTU B 00ylacTH oOecrieueHus: OMOJOrMYecKod M XMMH4eckoi OezomacHocTH Poccuiickoit
Oeneparuny. Ilocranosnenne [ocroprexnanzopa Poccunm ot 05.05.2003 Ne 29 «OOmme
IpaBuJia B3phIBOOE30NACHOCTH JJISi B3PBIBOIIOKAPOOIACHBIX XUMHUUECKUX, HEPTEXUMUUECKUX U
HedTenepepabaTHIBAIOIINX TPOU3BOJICTBY DenepanbHbiil 3ak0H 0T 04.05.1999 Ne 96-03  «O06
oxpane arMochepHoro Bozayxa». [loctanosnenue IlpaButensctBa Poccuiickoit denepanuu OT



14.07.06 2006 Ne 429 «O JUIEH3UPOBAHUM OJKCIUIyaTallUM XHMHYECKH  OIMACHBIX
MIPOU3BOJICTBEHHBIX OOBEKTOBY.
4. O0beM y4eOHOM JUCHUILIMHBI

Bcero
Bun yuebnoit paboTsl

3E Axkan. 4. AcTtp. u.
OO0mas TpyI0eMKOCTh AUCIUTUIMHEI 3 108 81
KonTakTHasi paGoTa — ayINTOPHbIE 3aHITHSI: 0,88 32 24
Jlexuu 0,44 16 12
[Tpakrrueckue 3austus (I13) 0,44 16 12
CamocrosiTesibHasi pa6oTa: 2,12 76 57
KoHTakTHas caMOCTOsATeIbHAs padoTa 0,2 0,15

2,12
CamocTosITeIbHOE U3YyYEHUE PA3IEIIOB JUCHUIUINHBI 75,8 56,85
By HTOroBOro KOHTPOJIA: 3auyer

AHHOTaNUs padoyeil MPOrpaMMspl AUCHUILITHHBI
«Teopusi BeposiTHOCTEl 1 MaTeMaTH4YeCKasi CTATHCTHKA B XMMUYeCKO TeXHOJIOTHH
TYTrONJIABKHX HEMETALUINYECKUX U CUJIMKATHBIX MATEPHAIOB»

1. Heap qucuuminHbl — GOPMUPOBAHNUE CUCTEMbI OCHOBHBIX MOHSITHH, UCIOIb3yEMbIX
JUISE  TIOCTPOEHUS BaXHEHIIMX MaTEeMaTHMYECKUX MoJeJe, M YMEHHUs HCIOJIb30BaTh
MaTeMaTUYECKUE METO/IbI ISl OMUCAHUS Pa3JIMYHbIX TPOLIECCOB.

2. B pe3yabraTre u3yYeHUs] AUCHMIUVIMHBI O0y4Yawuuiici N0 mporpamme
0akajiaBpuaTa J10JI/KeH:

Obnaoams crnenyromumu npopeccuonansubiMu (I1K) komnereHuusamu:

— CIIOCOOHOCTBIO TUIAHUPOBATH U MTPOBOAUTH (PU3UUECKUE M XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOAUTE OOPabOTKY UX PE3yiIbTaTOB M OIEHMBATH MOTPEIIHOCTH, BBIABUTATH THIIOTE3bI U
YCTaHABJIMBATh TPaHMIBI UX NPUMEHEHHs, IPUMEHATh METObl MAaTEMAaTUYECKOro aHaiu3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U SKCIIepUMEHTaIbHOT0 nccaenoBanus (ITK-16).

3nams:

—  OCHOBBI TEOPUH BEPOSTHOCTEN U MATEMAaTUYECKOW CTaTUCTUKU;

— MaTeMaTH4ecKHe TEOpUH M  METOJbl, JIeXallhe B OCHOBE IOCTPOCHMUS
MaTeMaTUIeCKNX MOJEIIEH;

—  OCHOBBI IPUMEHEHUSI MaTEMaTUYECKUX MOJIEJIEN U METOOB.

Ymemn:

— BbIOMpATh MaTeMaTHYECKUE METO/IbI, IPUTO/IHBIE JJIS pEIIeHUs] KOHKPETHOH 3a/1auu;

— UCMNOJb30BaTh MaTEMaTHUYECKUE TIOHATHS, METOJIbl W MOJENU JUId ONHCAHUSA
Pa3IUYHBIX MTPOLIECCOB;

— BBIBIATP MaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, JIeXkalllheé B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

—  HUCHOJb30BAaTh OCHOBHBIE METObI CTATUCTUYECKON 00paOOTKH TaHHBIX;

— IPUMEHATh MaTeMaTUYECKHE 3HAHUS HAa MEXAUCHUIUIMHAPHOM YPOBHE.

Braoemy:

— OCHOBaMHM (pyHIaMEHTAJIbHBIX MATEMAaTHUYECKUX TEOPUIl U HaBBIKAMH HUCIOJIb30BAHUS
MaTeMaTHYeCKOro anmnapara;

— METO/IaMHU CTaTHUCTUYECKOI 00paboTKN HH(pOpMALIUH.

3. Kparkoe cogepxanue JuCHUMIIMHBI

1. Teopus BepoaTHOCTEN. CilydaiiHble BETMYUHBI U UX 3aKOHBI PACTIPEICICHUSI.

IIpenmer teopum BeposTHocTel. CiydaiiHble coObITHsA. [IpOTHBOIONOKHBIE COOBITHS.
HezaBucumbie coObiTus. OTHOcuTenbHass yacTtoTa. Kitaccuueckoe M reoMeTpHuecKoe
ONpEACIICHUE BEPOSTHOCTU. OJIEMEHTapHas TEOpUsl BEPOATHOCTEH. MeTonbl BBIYMCIECHUS
BeposaTHOcTe. [IpocTpaHcTBO  3nemeHTapHbIX coOblTud. Kiaccuueckoe —ompezneneHue



BEPOSTHOCTH.  AusreOpa  COOBITHI: TEOPEMBI O  BEPOSITHOCTH  CYMMBI  COOBITHIA,
IPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEpOSATHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yromux
MOJIHYIO TPYNIy. AKCHOMAaTHYeCcKoe ompeieseHne BepossTHOCTU. CTaTUCTUYECKOE OTNpeiesieHUue
BEPOATHOCTH. YCIIOBHAsl BEPOATHOCTb. Teopembl O BEPOATHOCTH IPOU3BENEHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITHil. [lonHas BeposTtHOCTh. [loBTOpHBIE McnbITanua. @opmyna bepHysuin.
JloxanibHas 1 nHTErpangbHas Teopemsl Myaspa-Jlannaca. @opmyia [lIyaccona.

[TonsiTue ciaydaitHOl BeauyuHbL. JIUCKpETHBIE U HEMPEPHIBHBIC CIIYYaWHbIC BEIMYHHBI.
3aKoH pacrpeseieHus ciydyaiiHol BennuuHbl. DYHKIMS paclpesieieHus], €e CBOWCTBa, Irpaduk.
[In0THOCTD pacmpeeneHns HENPEPbIBHOM CIydyallHOW BENWYMHBI (IUIOTHOCTH BEPOSTHOCTH).
dopmyna sl BEPOSITHOCTH IIONAJAHMUS HENPEPHIBHOM CIy4allHOM BEJIIMYMHBI B JIAHHBIN
MHTEpPBAaJl, BHIPAKEHHBIM Yepe3 IUIOTHOCTh BEPOSTHOCTH, M€OMETPHUYECKHM CMBICT (POPMYIIBL.
bunomuanbHoe pacnpeznenenue, pacnpeneneHue IlyaccoHa, paBHOMEpHOE paclpeneeHHe,
HOpMAaJIbHOE paclipe/iejieHe, SKCIIOHEHIINAIbHOE paclpeiesicHHE.

2. MaremaTtuueckas CTaTUCTHKA.

[Ipenmer MaremaTuueckoi  craTUcTUkU. (OCHOBHBIE 3a7aud  MaTeMaTH4eCKOH
cTaTucTHKH. Bpibopounsnii Mmertoa. Cratuctuyeckoe omucanue. Bwibopku. ['mcrorpamma u
nonuron yactot. Cratuctudeckas (dMmupuueckas) QyHKOus pacrpenencHus. Beibopounbie
XapakTEepUCTHKN W uX pacupeaenenus. CocroarenbHble, 3(QQEKTHBHbIE CMEIICHHBIE U
HECMEILIEHHbIE OIEHKU MapameTpoB. CTaTHUCTUYECKOE CpelHee, CTAaTHCTUYECKash TUCIEPCUs U
CTaTHUCTUYECKOE CPEJHEE KBAAPATUUHOE KAK TOUEUHbIEC OLICHKH HEM3BECTHBIX: MAaTEMATUYECKOTO
OKUJAHUS, TUCIEPCUU, CPEIHEro KBaIpPaTUYHOTO OTKJIOHEHHS. JloBepUTeNbHbIE WHTEPBAIBI U
MHTEPBAJIbHbIE OLEHKU. JloBepuTeNbHbIE OIIEHKM HEU3BECTHON BEPOATHOCTH MO OOJIBIINM
BbIOOpKaM. JloBepHuTenbHas OlEHKa MAaTEeMaTHYECKOTO OKUAAHUS TIPU HEU3BECTHOU TUCIIEPCUU.
JloBeputenbHas OLEHKAa CpEIHEr0 KBaApaTUYHOTO OTKIOHEHHUS. TOYHBIE BBIOOPOUYHBIC
pacnpenenenusi: Crterogenta (1- pacnpenenenue), Pumepa-CHenekopa (F-pacnpenenenue),
[upcona (y’-pacnpenesenue). IIpoBepka CTATUCTHYECKUX TUMOTE3. MaTeMaTHdecKue MEeTOJbl
MPOBEPKU CTATUCTUYECKUX THUIOTE3. DIEMEHTHI TEOPUH KOPPEISIUU.

4. O0beM yueOHOI T1CHUITHHBI

. B 3au. en. B axan.
Bunsr yaeGHoi paboTh qacax
O0mas TPyA0eMKOCTh JMCHUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
KonraktHas padora (KP): 1,3 48
Jlexuuu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (113) 0,9 32
Camocrositesibaas padora (CP): 1,7 60
KonTakTHas camocTosiTenpHas paboTa 17 0,2
CamocrosTenbHOE U3YYeHHUE Pa3IesioB JUCIUTUIHHEI ' 59,8
Bua koHTpOJIA: 3aUueT - -
Bunsl yueOHoM paboThI B saq. e, B actp.
Jacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
Konrakthas paoora (KP): 1,3 36
Jlexumu (Jlek) 0,4 12
[Tpaktuueckue 3ansatus (113) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
KonTakTHas camocrosiTenbHas paboTa 1,7 0,15




CaMocCTOsITENbHOE U3YUEHUE PA3/AEIOB TUCIUILIMHbI 44,85
Bua koHTpOJIA: 3aUueT - -

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«JlabopaTopHbie padoThHI 110 OPraHUYECKON XUMH K

1. Heap AucUMIUIMHBI — TpUOOpETEHUE CTYJEHTaMM 3HaHUNH 00 OCHOBaxX CHHTE3a
OpPraHUYeCKUX BEIIECTB.

2. B pe3yJbTare n3yuyeHHs JMCUHUIJIMHBI CTYAEHT J0JI/KEeH:

Obaaoams crnenyromumu npodeccuonanbHbiMu KommneTeHusmMu (I1K):

- CIIOCOOHOCTBIO TUIAHUPOBATH U MPOBOJUTH (PU3MUECKHE U XUMUYECKUE IKCIEPUMEHTHI,
OPOBOIUTH 00pabOTKY HMX pe3yJlbTaTOB M OICHMBATH IOTPEIIHOCTH, BBIABHIaTh THIIOTE3bI
YCTaHABIIMBATh TPAHUIIBI UX MPUMEHEHHS, IPUMEHATh METOIbl MAaTeMaTUYECKOro aHaiu3a U
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIIepruMeHTanbHoro uccienopanus (I1K-16)

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS CBOWCTB XMMHYECKHX JJIEMEHTOB, COCTUHEHHUH U
MaTepUalioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccnonanbHou aestenapnocty (I[1K-18)

- TOTOBHOCTBIO H3y4yaTh HAYYHO-TEXHUYECKYI0 HWH(POPMAIUIO, OTEYECTBEHHBIN W
3apyOeKHBIN OMBIT 10 Tematuke ucciaenoBanus (I1K-20).

3namo:

— TeXHUKY 0€30MacHOCTH B JIa0OPATOPUU OPTaHUYECKON XUMUH,

— MPUHIUIBI 0€30MaCHOT0 OOPAIEHUS! C OPraHUYECKUMU COSAMHEHUSIMU;

— METOJbl ¥ BUJIbI XpoMaTorpadpuu AJs ONpeaeTeHHs cCOCTaBa peakIIMOHHOW CMECH,

— TEOPETUYECKUE OCHOBBI CIOCOOOB  BBIJCNICHUSA, OUYHUCTKM M  HJICHTU(UKALUN
OpPraHUYECKUX BEIIECTB;

— SKCIEPUMEHTAIbHBIE METObl MPOBEICHUSI OPraHMYECKUX PEAKIIMH, MPOTEKAIIIUX O
pa3IMYHBIM MEXaHU3MaM,

— OCHOBHBIE OOIIME€ METOJUKH B3aUMHOM TpaHCPOPMALUU KIACCOB OPTraHMYECKUX
COEeIMHEHUI.

Ymemo:

— MIPUMEHATh TEOPETHUYECKHE 3HAaHUS W OKCIIEPHUMEHTAIBLHBIE METOJBI HCCIIEIOBAHUS
OpPraHMYECKON XMMUU NIPU pPelIeHUuH MPoPeCCHOHANBHBIX 33/1a4;

— copmynupoBaTs mpodaeMy U 000CHOBATH BHIOOP MPUOOPOB M IKCIEPUMEHTAIBHBIX
METO/IOB MICCIIEIOBAHMS, TIOCTABHUTD IEJIM ¥ 33]]a49d M HAMETHTh IIYTH UX TOCTH)KCHUS;

— CHHTE3UPOBATh COSAMHEHUS 10 TPEITIOKEHHON METOIHKE;

— MPOBECTH BBIJEIICHUE M OYHCTKY CHHTE3HMPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUYECKUX
3HAHUH IO OPTaHUYECKOW XUMUH;

— BBIOMPATh PAllMOHAIBHBIN CITOCOO BBIJICIIEHUS] K OYUCTKH OPTaHUYECKOTO COSAMHEHUS;

— MPEACTaBIATh JaHHbIE J1a0OPaTOPHOTO MCCIEAOBAHUS B BUIE I'PaMOTHO O(OPMIIEHHBIX
METO/IUK;

— MPOBOJUTh aHAJIM3 U KPUTUYECKU OIEHUBATh IIOJYYCHHBIE JKCIEPUMEHTAIbHbIC
JaHHbIe, 0000IIaTh U JeNIaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MIPOBEIEHHBIX OIBITOB;

— BBIOpATh C1IOCO0 UJIEHTU(PUKALIUN OPTaHUYECKOTO COSAMHEHMS.

Bnaodemu:

— KOMIUIEKCOM COBPEMEHHBIX JKCIEPUMEHTAIbHBIX METOJIOB OPTaHUYECKOM XUMHUM IS
peleHnst KOHKPETHBIX MCCIIEIOBATENbCKHX 3a/1a4;

— DKCIIEPUMEHTATFHBIMU METOJAMH MTPOBEACHUSI OPTaHUYIECKUX CHHTE30B.

— OCHOBHBIMHU METOJaMH HICHTU(UKAIUN OPTAHUYECKUX COSAMHEHUN

— NpreMaMu 00pabOTKH U BbIJIENIEHUS] CHHTE3UPOBAaHHBIX BEIIECTB,;

— 3HAHUSMH OCHOBHBIX 3aKOHOB OPraHMYECKOW XUMHH IS COJEpKATeIbHON
WHTEPIPETAIMH MTOJYYEHHBIX YKCIIEPUMEHTATIbHBIX PE3YJIbTaTOB.

3. Kparkoe coaep:xanue TUCUMILIHHBI



Pazgen 1. IlpaBwia u MeTobl pabOTHI B JTAOOPATOPUU OPTAaHUIECKON XUMHUH
1.1  IlpaBuia 6e30macHOi paboTHl B TaOOPAaTOPUH OPraHUYECKON XUMHUH
1.2  Meroapl paboThI B 1a0OPATOPUH OPTaHUIECKON XUMHUH

1.3  JlaGoparopnas mnocyna, 000pyJ0BaHHE U IPUOOPHI

Pa3znen 2. Meroab! naeHTU(UKALIMNA, OYUCTKU U BBIJICICHUS OPraHUYECKUX COCIUHEHHM
1.1  Xpowmarorpadus

1.2  Meroabl OYUCTKH KUIKUX BemiecTB. [leperonka.

1.3 MeTo1bl OUMCTKH TBEPABIX BellecTB. [lepekpucramnmzanus

Paznen 3. CuHTE3 OpraHM4YeCcKUX COCIUHEHUN

3.1  Cunresnl

4. O0beM y4eOHOI JUCIUIIHHBI

Cemectp
Bcero
Bu yueGHol paboTs 3 cemectp
3E Axan. 3E Axan.
9. 9.
OO0w1ast TpyA0EMKOCTh IUCLUIIINHbI 2 72 2 72
KonrakTHas padoTa — ayIUTOpPHbIE 3aHATHSA: | () 88 32 0.88 32
Jlexun - - - -
[IpakTuueckue 3anstus (113) - - - -
Jlaboparopusie paboTsl (JIP) 0.88 32 0.88 32
CamocrositesibHas padora 1.12 40 1.12 40
KoHnTakTHas camocrosiTesibHas padoTa 0.2 0.2
CaMocTosTenbHOE U3yUeHUE Pa3/IeioB 2.12 398 2.12 398
TV CIUTUIAHBI
Buj nTOroBoro KOHTpoOJIs: 3auer
Beero Cemectp
Bu yueOHOI paboThI 3 cemectp
3E AcTp. 3E Acrtp.
9. q.
OO6m1ast TpyA0€MKOCTh TUCIIUTUTMHBI 2 54 2 54
KonTakTHasi padoTa — ay1uTOPHbIE 3aHATHSL: 0.88 24 0.88 24
Jlekuuun - - - -
[TpakTnueckue 3anustust (I113) - - - -
Jlaboparopusbie pabotsl (JIP) 0.88 24 0.88 24
CamocrosiTesibHas pa6oTa 1.12 30 1.12 30
KoHTakTHas camocTosiTenbHas paboTa 0.15 0.15
CaMocTosTenbHOE N3yUEHUE Pa3/IeoB 2.12 29.85 2.12 90.85
JUCIUILTAHBI
Buj HTOroBOro KOHTpOJIsi: 3auer

AHHOTanuA padoyeil NPOrpaMmbl AU CUUNIIMHBI
«Du3HYeCcKass XUMHS TYTOIJIABKUX HEMETAVIMYECKUX U CHJIMKATHBIX MATEPHAJIOB)

4. Heab auCHUMIVIMHBI — TpUOOpETEHHE TMPEJCTABICHUA O CTPYKTYypax
TYTOIUIABKUX HEMETAJUIMYECKUX CHIIMKATHBIX MartepuanoB (THCM) B pa3nuuHbIX COCTOSHUSIX U
UX CBOMCTBax, a TaKke O (PU3MKO-XUMHUECKUX 3aKOHOMEPHOCTSIX IPOLIECCOB, JEXKAIIUX B
OCHOBE IIPOEKTUPOBAHMS COCTABOB M TEXHOJIOTUH MOIYYEHUS PA3INYHBIX CUJIMKATHBIX U APYTHX
TYIOIUIABKMX HEMETAJNIMYECKMX MaTepHalioB (KEpaMHUKH, BSUKYIIMX MaTepUalIoB, CTEKJIA U
CUTAJIOB).



4, B pe3yabrare un3ydeHHs AUCHMIUIMHBI O00y4YawIIMCA 1O MporpamMme
0akajaBpHUaTa qOJIKEH:

Obnadams cnenyronumu npodeccuonababiMu (I1K) komneTeHusaMu:

— CIIOCOOHOCTBIO MJIAHUPOBATH U IPOBOAUTH (PH3UYECKHE U XUMUYCCKUE IKCTICPUMEHTHI,
MPOBOAUTH OOpPabOTKY UX PE3yJIbTaTOB M OIEHHBATh MOTPEIIHOCTH, BBIIBUraTh THUIIOTE3bl U
YCTaHABIIMBATh TPAHMIIBI UX MPUMEHEHHS, TPUMEHATh METOIbl MATEMAaTUYECKOTO aHaIM3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U SKCIepruMeHTanbHoro uccienaosanus (I1K-16);

— TOTOBHOCTBIO TIPOBOJUTH CTAaHAAPTHBIE W  CEPTH(PHUKAIMOHHBIC HCIBITAHUS
MaTepualioB, U3ACIHI 1 TexXHOoMoruueckux mporeccos (ITK-17);

— TOTOBHOCTBHIO MCIOJIb30BaTh 3HAHUE CBOMCTB XMMUYECKUX JJIEMEHTOB, COCIMHEHUHN H
MaTepUalioB Ha UX OCHOBE JUIsl peleHus 3a1a4 npodeccuonanbHoi nesrenpuocty (ITK-18);

— TOTOBHOCTBIO H3Yy4aTh HAYYHO-TEXHHUYECKYI0 HH(DOPMAIHMIO, OTCUSCTBEHHBIA W
3apyOeKHBIN OMBIT 10 TeMaThke uccienoBanus (ITK-20).

3uams:

— OCOOCHHOCTH CTPOEHHMS CWJIMKATOB U JIPYIMX TYrOIUIaBKMX HEMETaNIMYeCKUuX
MaTepUasoB, B KPUCTAJUIMYECKOM, CTEKIIO00Pa3HOM, BRICOKOIUCTIEPCHOM U KHJIKOM COCTOSIHUH,
B3aMMOCBS3M CTPYKTYpPhl U CBONCTB MaTEpHUajOB B PA3JIUYHBIX COCTOSHHSX, a TaKXKe IyTH
ynpasnenus csoiictBamu THCM;

— METOJbl TEPMOJUHAMHUYECKOIO OINHCAaHUS XUMUYECKUX U (Pa30BBIX PABHOBECHIl B
MHOTOKOMITOHEHTHBIX CHCTEMAaX;

— METO/Ibl MOJTYYEeHHsI, CBOWCTBA U MPUMEHEHHE HEKOTOPHIX HECUIIMKATHBIX COCTUHEHH I
KPEMHUS, HCIIOJIb3yEeMbIX B TEXHOJIOTHH CHIINKATOB;

— OCHOBHBIC TOJIOKEHUS Y4€HHUs O (a30BBIX PABHOBECHSAX M JIHArpaMMax COCTOSHHUS
Pa3IUYHBIX CHJIUKATHBIX CHCTEM, JISKAIUX B OCHOBE pacdeTra COCTaBOB TEXHUYECKHUX
CUJIMKATHBIX MPOJIYKTOB;

—  (PMBUKO-XMMHUYECKHE OCHOBBI BRKHEHIIMX MPOIECCOB, MPOUCXOAAIIUX IPH
BBICOKOTEMIIEpATYPHOM CHHTE3€ CUJIMKATOB U JPYTUX TYTOIUIAaBKUX COCIMHEHHH (AHCCOIMAIHs,
JIeTUapatanvs, TBepao(]a3oBble peakluuu, CICKaHWE, PEeKPUCTALIU3AIUsS, ILUIABJICHHE,
o0Opa3oBaHUE 3apOABIIICH U POCT KPUCTAIIIOB).

Ymems:

— OmNpeneisaTh TEPMOJWHAMUYECKHE XapaKTEPUCTHUKUA XHMUYECKUX PEaKIui |
PaBHOBECHBIC KOHIICHTPAIIUHU BEIICCTB;

— TPOTHO3UPOBATh BIUSHHUE DPA3IUYHBIX (PAKTOPOB Ha PABHOBECHUE B XHUMHUYECKUX
peaKIusX;

— ONpeNeNsITh HAlIPaBICHHOCTH MpoIlecca B 3aJaHHBIX HaYallbHBIX YCIOBUSX;

— YCTaHaBIIMBATh TPAHMIIBI O0JIACTEH yCTOMYMBOCTH (a3 B OJHOKOMIIOHCHTHBIX H
OMHAPHBIX U TPEXKOMIIOHEHTHBIX CHCTEMAX;

— OIIPENIeTATh COCTaBbI COCYIIECTBYIOMUX (a3 B TeTEePOTCHHBIX CUCTEMAX;

— COCTaBISITh KUHETHYECKHWE YpPaBHEHMsI pEaKIHi ¥ TPOTHO3UPOBATH BIIMSHHE
TEMIIEPATYPHI Ha CKOPOCTH TIPOIIECCa;

— WCIONB30BaTh 3HAHUA O CTPOCHUHM BEIECTBA, MPHUPOAEC XUMHUYECKOM CBS3U B
Pa3TUYHBIX KJaccaxX XUMHUYECKHX COCAWHCHHWN JIJIsi TIOHUMAaHUS CBOWCTB MAaTEpHAJIOB U
MeXaHH3Ma XUMUYECKUX MPOIIECCOB, MPOTEKAIIINX B OKPYKAIOIIEM MHpE.

Bnaoemy:

— METOJMKOH paboThl ¢ auarpaMMaMd COCTOSIHHSI M YMETh HCIOJb30BaTh HMX JUIS
peIIeHUsT TMPAKTUYCCKUX 3a/ad CHJIMKATHOM TEXHOJIOTWH, BKIIOYas BHIOOP ONTHUMAaJIbHBIX
COCTaBOB TEXHUYECKUX MPOTYKTOB U OIIEHKY MapaMeTpoB PU3NKO-XUMHUYECKUX MPOIIECCOB;

— TEOPETUYSCKUMHU OCHOBAMH IPOIECCOB CHHTE3a CHJIMKATOB, BKIIFOYAs 3HAHUS WX
MEXaHW3Ma, KHHETHMKH W BIUSHUS OCHOBHBIX TEXHOJIOTMUECKUX T[apaMeTpoB Ha HX
HaIpaBJIEHUE, CKOPOCTh U CTEIICHD 3aBEPIICHHOCTH;

— METOJaMH U CPEJICTBAMU TEOPETHUECKOTO U DKCIEPUMEHTAIBHOTO HCCIEIOBAHUS
MPOIIECCOB CHHTE3a, M3Y4YCHHUS CBOWCTB CHJIMKATHBIX MATEPHAJIOB B Pa3IMYHBIX COCTOSHHSIX



BEIIIECTBA.
Kpatkoe cogep:xanue JTUCHUINIMHBI

Paznen 1. Coenunenns kpemuus B TexHosioru THCM» (camMocTOsTENFHOE U3YUCHHUE).

OnemeHntapHblii kpemHuil. [lonydyeHnue, cBoiicTBa, nmpuMmeHeHHe. CHIMIUABI KPEMHMSL.
[Tomydyenue, cBoiictBa, nmpumeHeHue. Kapoun kpemnus. [lomydeHue, cBoWCTBa, MPUMEHEHHE.
KpemueBonoponel. Ilomyuenue, cBoiictBa, npuMmeHenue. Kpemneramorensl. Ilomydenue,
cBoiicTBa, mnpumeHenue. Kpemuuiloprannueckue coeauHenus. [lomydeHue, CBOICTBa,
MIpUMEHEHUE.

Pa3znen 2. CunukaTsl U Apyrue TYrOIIaBKUE COSTUHEHUS B PA3IMYHBIX COCTOSHUSX.

CwiukaTbl M JIpyru€ TYTOIUIAaBKUE COCIMHEHHUS B KPUCTALIMYECKOM COCTOSHHM.
XuMuyeckasi CBSI3b B CWJIMKaTax W JAPYrUX TYromuiaBkux coenuHeHusix. Kiaccudukanus
cwmkaToB. CTPyKTypa KpPUCTAIMYECKHX CHJIMKATOB M uX Kiaccudurarus. [Tomumopdusm.
[TomutunusM. JlepekTbl KpPUCTAJUIMYECKON pELIETKU: TBEpPAbIE pAcTBOPHI 3aMelleHus,
BHEJIPCHUS U BBIYUTAHUS; TOUYCUHBIC TEIUIOBbIe nedekThl 1o IllorTku n dpeHkento; TuHEHHBIC
nedeKThl — KpaeBble U BUHTOBbBIC TUCIOKAITIH.

PacrmaBel cumkatoB. OCOOEHHOCTH JKHIKOTO COCTOSIHUS W CTPOCHHE pPacIljlaBOB
cunukaToB. Teopun cTpoeHUs KuAkocTei. OCOOEHHOCTH M CBOMCTBA CHIIMKATHBIX PACILIaBOB
Cunmkatel B CTEKJIOOOPa3HOM COCTOSIHMH. [ HMmoTe3sl cTpoeHusi crekiaa. OcoOeHHOCTH
CTEKJI000pa3HOTO COCTOSIHMS. YCJIOBUA 0Opa3oBaHMs CTEKOJ. BUIBI CTEKON M HMX CBOWCTBA.
Cunukatel B BBICOKOAMCIIEPCHOM COCTOSHUU. (OCOOEHHOCTH CBOMCTB BBICOKOJUCIEPCHBIX
CUCTeM. YCTOWYHMBOCTh W KOAryislus KOJUIOMIHBIX CHJIMKATHBIX cucteM. Kosnouanbie
CBOMCTBAa KpEMHE3eMa, TIelil KPEMHEBOM KHUCIOTHl. CTPYyKTypHO-MEXaHUYECKHE CBOMCTBA
CUJIMKATHBIX BBICOKOJIMCIIEPCHBIX CUCTEM Ha MPUMepax KpeMHerelleld U CUCTEMBI IIIMHAT — BOJIA.

Pazmen 3. Yuenwe o (ha30BBIX PaBHOBECHSX M JAMArPAMMBl COCTOSIHUS CHIIMKATHBIX
CUCTEM.

[TpaBuio a3 [m66ca. 3HaueHne AUarpaMM COCTOSTHUS ISl pEIICHUS] TEXHHYECKUX 3aa4
B TEXHOJOTHHM CHUJIMKATOB M JPYIHMX TYrOIJIABKHX COEAMHEHUN, TEPMUHOIOTHUS, TPaBUiIO (a3
['n66ca m ero mpuMeHeHHe Mpu paboTe ¢ AMArpaMMaMH COCTOSIHHA. METOHbI TOCTPOCHUS
JarpamMM COCTOSIHHS.

JluarpaMMbl ~ COCTOSIHMSI ~ OJTHOKOMITOHEHTHBIX ~ CHUCTEM.  OJIEMEHTBl  CTPOCHHS
OJTHOKOMITOHEHTHBIX ~ JHarpaMM  cocTosiHus. Jlmarpamma cocrostHust  cuctembl  SiOo.
[Tomumopduble MOTUPUKAIME KPEeMHE3eMa - KBapll, TPUAUMHUT, KPUCTOOAIHT, XapaKTEPUCTHKA
UX CTPYKTYpHI U cBOMCTB. [locnenoBaTensHOCTh U CKOPOCTh ()a30BBIX MPEBPAILICHUIN B CUCTEME
SiO2 u BiWsSHHME MHHEPAIM3aTOPOB Ha 3TH MpeBpaineHus. V3MeHeHHe YAeapHOro o0bema
MaTepuaia npu ¢$azoBbIX MpeBpaiieHusX. OTKIOHEHUs OT PAaBHOBECHBIX COCTOSIHUI B CHCTEME
SiO2. OcoOble pPa3HOBUAHOCTH KpeMHE3eMa (KOICHT, KHTHT, CTHIIOBUT, BOJOKHHCTBIN
KpPEMHE3eM) M YCIIOBHSI MX MMOJyJYeHUs U cBolcTBa. KBapiieBoe crekio. 3HaueHue cucteMbl SiO2
JUTSE XUMUHU ¥ TexHosioruu cunkaroB. Cuctemsr MgO, Al2Os.

JuarpaMMbl COCTOSIHUSI JIBYXKOMIIOHEHTHBIX CHCTeM. OCHOBHBIE THIIBI JAHArpaMM,
AJIEMEHTHI UX CTPOEHHUS W TpaBuia paboThl ¢ HUMHU. [IpaBuiio peliuara U ero MpUMEHEHUE IS
KOJIMYECTBEHHBIX PACYETOB B JBYXKOMIIOHEHTHBIX CHUCTeMax. /[marpaMMmbl COCTOSIHUSI CHCTEM
Na,0-Si0,, CaO-Si0,, Al:03-Si02, MgO-SiO2. OcoOEHHOCTH 3THX CHCTEM M KpaTKas
XapaKTePUCTHKA CYIIECTBYIOIINUX B HUX COSAMHEHUN (CUIIMKATHI HATPUS, METACHIIMKAT KallbLIUs,
JNBYXKAJbIIMEBBIA CHJIIMKAT ¥ €ro MoauMopdu3M, TPEXKadblIMEeBBIA CHIMKAT, MYJUINT,
dopcrepur, sHctaTuT). OmnpenencHUe MOCIEAOBATEIHLHOCTH (PA30BBIX MPEBPAIICHUA B ITHUX
CHCTEMax TMpW H3MEHEHUHM TEeMIepaTyphl. 3HAYEHHWE CHCTEM ISl XUMHUU WM TEXHOJOTUHU
CUJIMKATOB U JPYIUX TYTOIJIABKUX COEIUHEHUH.

JlnarpaMMbl COCTOSTHUSI TPEXKOMIIOHEHTHBIX cucTeM. (OCHOBHBIE THIBI JHArpamMM,
DIIEMEHTHl HMX CTPOSHUS W TMpaBwia paboTel ¢ HUMH. W30TepMHUEcCKHE CEUYCHHS U
MOJIMTEpMUYECKHE pa3pes3bl. [I[puMeHeHne mpaBmia peluara Jjisi KOJUYECTBEHHBIX PAacyeTOB B
TPEXKOMITIOHEHTHBIX cuctemax. Juarpammer coctosiHusi cucremM NaO-CaO-SiOz, CaO-Al,Oz-
SiO2, MgO-Al203-Si02, MgO-Ca0-SiO,. OcoOeHHOCTH ITUX CUCTEM M KpaTKasi XapaKTepHUCTUKA



CYLIECTBYIOIIUX B HUX COEJUHEHUHN (JIEBUTPUT, TEJICHUT, AHOPTUT, IINHHENb, KOPAUEPHT,
canupuH, MOHTUYEIUIUT, MEpPBUHHUT, OKEPMAHHUT, IHOICHJ, TBEPIbIE pPACTBOPBI ITHX
coeauHenuil). OmnpeneneHue Mociaen0BaTeIbHOCTH (Da30BBIX IPEBpAILEHUH B 3TUX CHCTEMax
IpU U3MEHEHUM TEeMIEepaTypbl. 3HAUEHHWE CHUCTEM JUIsi XMMHUM M TEXHOJOTUMU CUJIIMKATOB U
JPYTHX TYrOIJIaBKUX COCIUHEHHM.

Pa3znen 4. ®u3uKO-XMMHUYECKHE OCHOBBI IIPOLIECCOB MIPU CUHTE3€ CHJIMKATHBIX U IPYIHX
TYTOIUIABKUX COCIUHEHUM.

Juccouuanus. Koncranra paBHOBECUs M yIPYroCcTh JUCCOLMALMU U UX 3aBUCUMOCTb OT
TeMIeparypbl A1 KapOOHATOB, Cylb(}aTOB U HUTPATOB, UCIOJIb3YEMbIX B Kau€CTBE ChIPbEBBIX
MaTepHaJIOB B TEXHOJIOTUU CUJIIMKATOB U APYTMX TYyTrOIUIABKMX MAaTE€pUaOB.

Herunparanusa. PopMbl CBS3M BOJBI B TBEPHABIX TelaX M €€ CTPYKTYPHOE COCTOSIHHE:
KOHCTUTYIIMOHHAS,,  KPUCTALIM3AIMOHHAs W  ajAcopOuUuMoOHHAs  Bojaa. [ MAPOKCHIBL,
KPUCTAJJIOTUAPATHl IIOCTOSIHHOTO M IIEPEMEHHOIO COCTaBa, LICOIMTHI. MexciioeBas BoIa B
IIMHUCTBIX MUHepasiax. PakTopsl, BIUAIOIIKE Ha mpouecc aeruaparanuu. [losenenne BemecTs
Y CTPYKTYPHBIE U3MEHEHUS IIPYU JETUAPATALNN. DHTAJIBINA JETUAPATALUH.

Teepnodazossie peakuuu. OOUIME CBEACHUS W 3HAYCHHUE T'€TEPOTEHHBIX PEAKIUH IS
TEXHOJIOTUM CWJIMKATHBIX M JPYTUX TYTOIUIAaBKMX MaTepuaynoB. Buasl u mexaHusm auddy3un
npu  TBepAO(A30BBIX peakUMsIX W CTAAUM, JUMUTHPYIOIIME HX CKOpocTh. (Cxembl
TG PY3MOHHBIX HPOLIECCOB Ha MPHUMEpPE HEKOTOPBIX peakluil B TBEpAOM cocTosiHUM. Teopus
Tammana-Xeznsana. OnucaHne KHHETHKH TBEPAO(A30BBIX PEAKIHMHA C TOMOIIBI0 Pa3THIHBIX
mozeneil. OCOOEHHOCTH peaklMii B TBEPAOM COCTOSHUM U (PaKTOPBI, BIUSAIOLIME HA UX CKOPOCTb.
Pomp xmpkoii w ra3oBod (a3 mpu  TBepAO(}a30BBIX peaknuax. TepMoAMHAMHYECKas
XapaKTEpUCTHKA PEAKLIMNA B TBEPIOM COCTOSIHHM.

Cnekanue. CyniHOCTb, NPU3HAKU M JABIKYIAs CHUJIa I[Ipoliecca crekaHus. Buabl
cnekanus. Mexanusm TBepaodazoBoro crekanus no ®Openkento u [Iunecy, MexaHu3M Apyrux
BHJIOB CIIEKaHHs. Poib KpUBU3HBI IOBEPXHOCTH HA TPAHULIE PA3ZELIIa «I10pa-TBEPAOE TEI0» MpHU
crekaHuu. ['pagueHT KOHIIEHTpaluu BakaHCUM B TBEpAOM IopUcTOM Tene. Kunernka mpounecca
crnekanus. KoasecueHnmss M KpuTepuanbHbId pasMep nop no lerysuny. Ponb BszkoctH u
IIOBEPXHOCTHOT'O HATSXKEHMS XKUJIKOU (ha3bl IPU SKUIKOCTHOM CrieKaHUU. DaKkTOpbl, BIUSIOIINE
Ha IIpollecC CIIeKaHus. BinsHME clieKaHWs HAa CTPYKTYypYy M CBOMCTBA CHJIMKATHBIX M JPYTHUX
TYTOIUIABKMX MaTEPHUAJIOB.

Pexpucramnuzanusa.  CymiHocTh, NpU3HAKM M JABWXKYIIAas  Ccwia  Ipoliecca
pekpuctauin3anuy. lleppuuHas M BTOpHUYHAs pEKpUCTAUIM3aLUA. MexaHu3M M KHHETHKa
npouecca pekpuctaumzanuu. Cxema pocTa 3€peH MpU BTOPUYHOM PEKPUCTAIUIM3AIMM I10
bypke. Posnb KpHUBU3HBI TIOBEPXHOCTH Ha TpaHULE COINPUKOCHOBEHHUS 3€peH IpHU
pexkpuctamm3anui. PakTopsl, BIUSAIOMNAE HA CKOPOCTh PEKPUCTAIUIM3ALMU, U €€ BIMSIHHE HA
MUKPOCTPYKTYPY ¥ CBOMCTBA CHJIMKATHBIX U JPYTUX TYTOIUIABKUX MAaTEPHAIIOB.

[InaBnenue. [1naBnenue kak ga3oBbii nepexosa neporo poja. CTpyKTypHbIE H3MEHEHUS
pu 1uiasiieHu. [Ipeannasnenye u npouecc KOONepaTuBHOIO MO3UIUOHHOIO Pa3ynopsa0YeHUs.
Temmeparypa IUIaBIEHHMST M €€ CBS3b C TEIUIOTOM IUIABICHUS M H3MEHEHUEM DJHTPOIHUU.
BuyTpenHune u BHemHue (GakTopbl, BIMIOIIME HA TeMmIepaTypy IuiaBieHus. TyromnaBkue
BenlecTBa. Crnienn@uka miaBIeHUs] KPUCTAJUIMYECKUX U aMOP(HBIX Te.

Kpucramnuzamus. OOpa3oBaHHe IIEHTPOB KPUCTAUIM3ALUMU U POCT KPUCTAILJIOB.
Oco0eHHOCTH M MEXaHH3M F'OMOT€HHOI'O M T€TePOreHHOro 3apo/iblieo0pa3oBaHus HOBOM (ha3bl
B paciaBaXx. CKIOHHOCTh pacIUIaBOB CHIIMKAaTOB K IEPEOXJaXAeHHI0. MexaHusm pocrta
KPUCTAJIJIOB B CUJIBHO M CJ1a00 MEPECHIIIEHHBIX paciuiaBax. Ponb ae@exToB KpuCTAIIIMYECKON
peleTK (AMCIOKAIMi) MPpU pOoCcTe KPUCTAJUIOB. 3aBUCUMOCTh YHCIa 00pa3yIOIIUXCs [IEHTPOB
KPUCTAJUIM3alA W JIMHEMHOM CKOPOCTH POCTAa KPHUCTAIIOB OT CTENEHHM MNEPEOXJIAKICHUS.
Kpusbie Tammana. 3HaueHue npolecca KpUCTAUIM3ALMKA B TEXHOJOTMHM CUJIMKAaTOB U €ro
BIIMSIHHE HA CBOMCTBA TEXHUYECKHUX IIPOTYKTOB.

4. O0beM yueOHOH AU CUUIIIMHBI

Bun yuebHoit paboTbl Bcero




3E Akan. u.
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 6 216
KonTakTHas padora — ayiMTOPHbIE 3aHATHS: 2,2 80
Jlexumnm (JI) 0,4 16
[Tpaktuyeckue 3ansatus (I13) 0,9 32
JlabopaTopHsie paboTsl (JIP) 0,9 32
CamocrosiTejibHas padoTa 2,8 100
CamocTosiTenbHOE U3YUYCHHE Pa3/IeIOB JUCIUILIMHbI 2,8 100
Buabl KOHTPOJIA:
JK3aMeH 1 36
KoHTtakTHas paboTa — mpoMeXyTOYHAS aTTeCTAIHUS 1 0,4
[TonroToBKa K 9K3aMeHy. 35,4
Buj nTOroBoro KOHTpoOJIs: JK3aMeH
. Bceero
Bun yuebHoit paboTbl B Actp. o
O6mas Tpya0EeMKOCTb JUCIHILIHHEL 6 162
KonTakTHasi padoTa — ayIuTOPHBIE 3aHATHSI: 2,2 12
Jlexuuu 0,4 60
I[IpakTuueckue 3anstus (I13) 0,9 24
JlaGopaTopHbie paboTs (JIP) 0,9 24
CamocTosiTeIbHas paboTa 2,8 75
CamocTosITeIbHOE U3YUCHHE PA3JIeTIOB AUCIIUILIMHBI 2,8 75
Buabl KOHTPOJIA:
JK3aMeH 1 27
KonTtakTHas paboTa — mpoOMeXyTOUYHAst aTTECTAIHSI 1 0,3
IToaroroBka K 3K3aMeHy. 26,7
Buja nTOroBoro KOHTpoJIs: JK3aMeH

AHHOTanus padoyeil NporpaMMspl JUCHUIJIMHBI
«HCcTpyMeHTA/IbHbIE MeTOIbI PU3HKO-XUMHYECKOT0 AHAJIM3a B XUMHUYECKOH TeXHOJIOTHHN
TYTrONJIABKHX HEMETAVINYECKUX U CUJIMKATHBIX MATEPHAJIOB»

1. Heabp AuMCHMIVIMHBI — MPUOOpPETEHHWE 3HAHMW M HABBIKOB B IUIAHMPOBAHUM U
OpOBEIEHUN  (PU3MKO-XMMHUYECKUX  MCCIIEJOBAaHUN  TYroMJaBKUX  HEMETAUIMYECKHX U
cuukatHeix  MarepuanoB (THCM), ¢opmupoBanue KoMmMneTeHUMid B 00JacTH aHaiusa
HEOPraHMYECKUX MaTepHaliOB C UCIOIb30BAHUEM COBPEMEHHBIX IPUOOPOB U METO/IOB.

2. B pe3yabrare wu3yyeHuss AMCUMIUIMHBI O0y4YaluWiici N0 Nporpamme
0akajaBpHuaTa J0JIKEH:

Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusamu:

— CIMIOCOOHOCTBIO TIAHUPOBAThH U MTPOBOJIUTH (PU3HMUECKUE U XUMHUECKUE SKCIIEPUMEHTHI,
POBOAUTH OOpabOTKY UX PE3YyJIbTATOB M OLIEHMBATh MOTPEIIHOCTH, BBIABUTATh TMIIOTE3bl U
YCTaHABIMBATh TPaHUIBl UX NPUMEHEHHS, IPUMEHATh METOAbl MAaTEMAaTUYECKOIO aHalIHu3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepruMeHTanbHoro uccienaoBanus (I1K-16);

— TOTOBHOCTBHIO MPOBOJUTH CTaHJIAPTHBIE M  CEPTH(PUKAIMOHHbIE HCIBITAHUS
MaTepualioB, U3ICIHUI 1 TexXHOoIoruueckux mnporeccos (ITK-17);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMSI CBOMCTB XUMHUUYECKUX COEIUHEHUN U MaTEpUajoB
Ha UX OCHOBE JUTS pelIeHus 3a/1a4 npodeccuoHanbHoi nesirenbaoctr (ITK-18).

Snamu:

— COBpPEMEHHbIE HayuyHble JOCTHIKEHHS M TEpCIEeKTUBHbIE HampaBieHHs padoT B



001acTH aHaJIn3a TYrOIUIABKMX HEMETAIIIMUECKUX U CUIIMKATHBIX MaTepHasoB;

— BO3MOYKHOCTH HMHCTPYMEHTAIbHbIX (DU3MKO-XMMHYECKUX METOAOB aHalu3a IpHU
peLIeHUH KOHKPETHON Hay4yHOU 3aJjauu ¥ 00JaCTH UX PUMEHEHUS;

— OCHOBHBIC  AaHAJIUTHYECKHE U  HMHCTPYMEHTAJIbHBIE METOABl  MCCIEIAOBAHUSA
TYrOIUIABKMX HEMETANIMYECKMX U CWIMKAaTHBIX MaTepHaloB M MX METPOJIOTMYECKHE
XapaKTEPUCTHUKHU.

Ymemn:

— 00OCHOBaHHO BBIOMpATh METOJBl HCCIEIOBaHMS, COOTBETCTBYIOIIUE IPHPOJIE
AHAIM3MPYEMOI0 MaTeprasa U 3ala4yaM dKCIIEPUMEHTA,

— IJJaHUPOBATh U NPOBOJUTH AHAJIUTUYECKHUE UCCIICIOBAHMS;

— aHaJIM3UPOBATH IIOJyYEHHBIEC PE3YIbTAThI U ONPEAEIATH OIPEIIHOCTH U3MEPEHUH.

Bnaoemy:

— MeToAaMHu paboThl C HAYYHO-TEXHHUECKOW, CIIPABOYHOM JTUTEPATypOi U JIEKTPOHHO-
OMONIMOTEeUHBIMM pECypcaMM, B TOM YHCIE, IO BONpOCaM aHAIUTHYECKUX MCCIEIO0BAHUMN
THuCM;

— IMPaKTUYECKUMHU HABBIKAMM IIPOBEJEHUS AHAIUTUYECKUX ONPEICIICHUN, METOAaMU
MOATOTOBKHU MPO0 K aHANIU3Y;

— CHOCOOHOCTBIO M TOTOBHOCTBIO K COBEPIICHCTBOBAHHIO METOJUK HCCICIOBAHUS U HX
OPUMEHEHHI0O B CaMOCTOSATENIBHOW Hay4YHO-HMCCJE0BATENbCKOM JIEATEIIbHOCTH B  00JaCTH
HEOPraHUYECKOT0 MaTepuaoBEICHUS.

3. KpaTtkoe coaep:xaHue JUCHHUILIAHBI

Paznen 1. Meroasl uccienoBaHusi (a3oBoro cocrtaBa U CTPYKTYpPbl CHIIMKATHBIX
MaTEpUajIOB

1.1. Tepmuueckue METOIbl aHAIHM3A

CyTb MeTOI0B TepMHUYecKoro aHanuza. Kiaccudukanus tepMUyecKX METO0B aHaIU3a
B 3aBUCHMOCTH OT ONpEICNSEMBIX CBOWCTB BeIIECTBa: AU(QepeHINaTHLHO-TEPMHUUECKUH,
TEPMOI'PaBUMETPUYECKHM, Fa30BOIIOMOMETPUYECKUH, TUITATOMETPUYECKUH.

OcHoBbl  auddepennuanpbHo-TepmMudeckoro  ananmusza ([TA). Tepmorpamma u
TepMudeckue >PQexTsl. XapakTepUCTUKa TEepMUYECKUX 3(deKkToB. DTajoHHBIE BEIIECTBA U
TpeboBanus K HUM. [logroroska npod u ¢akropsl, Baustounue Ha pe3yabraTsl ITA.

OCHOBBI TEPMOIPABUMETPUYECKOTO aHaJIN3a. MeETOIBI ONpENEIeHNs] N3MEHEHUSI MacChl
HCCJIEIYEMOT0 BEIIeCTBa IPH TEPMHUYECKOM aHaJlM3e: CTaTU4eckas TepMOrpaBUMETpHS,
JUHAMUYecKas TepMOTpaBUMETpUs, u300apHas TepMmorpaBumerpus. Juddepenumanpaas
TEPMOTIPaBUMETPHS U €€ BOZMOKHOCTH.

JepuBatorpaguueckuii aHalu3 M €ro OTIUYUTENIbHbIE OCOOCHHOCTHU. AmmapaTypHoe
odopMIIeHHE: OCHOBHBIE Y3JIbI M IPUHIIUI paboThl AepuBaTorpada. [loaroroBka nmpob u TeXHUKA
npoBe/ieHusT aHanu3a. KauecTBeHHBIM W KOJWYECTBEHHBIH JepuBaTorpaduyeckuii aHamms.
PacumdpoBka nepuBarorpamm. @akTophl, BIMSIONIME HAa TOYHOCTH JEpUBATOTrpapuuecKOro
aHanmu3a. BeIOOp ONTHMAaNbHBIX YCIOBHI NMPOBENCHMS aHAINW3a MPU HCCIETOBAHUU CBIPHEBBIX
MaTepuasoB, M3yYEHUH NPOLECCOB CHHTE3a TYTOIUIABKMX HEMETANIMYECKHMX M CHJIMKATHBIX
MaTepHaJoB U CBOMCTB M3/1€IMI Ha UX OCHOBE. Q-aepuBarorpadus.

HuddepenunansHas  ckanupytomas — kanopumerpus  (JCK):  ormimuutenbHble
0COOEHHOCTHM MeToZla M 00JacTH MPaKTHYECKOTO MCIIOJIb30BAaHUS TMPU  HMCCIEIOBAHUU
CHWJIMKaTHBIX MaTE€pHAJIOB.

1.2. PertreHorpaduueckue METO b aHATIH3a

Bo3HMKHOBEHME M NpUpOJA PEHTTEHOBCKUX JIydel. XapaKTEpPUCTUKH PEHTI€HOBCKOIO
u3nydeHus. Judpakius peHTreHOBCKOro u3inydeHus. YpaBHeHue Bynbda-bperra. Mcrounuku
PEHTI€HOBCKOro  M3iydyeHHus. OCHOBHbIE Y376l M HOPUHIUN PpabOThl  PEHTICHOBCKUX
TudpakToMeTpoB. MeTOIbl CheMKH PEHTIEHOTPAMM.

KayectBenHslit pentrenodaszopbiii ananu3. Ilpurorosnenune obpasiuos. Pacmmdposka
peHTreHorpamMm. MneHTudukanus KpHUCTAUIMYECKUX BEIIECTB METOA0M mopomika. OreHka
pa3smepoB HaHOKpHcTaiioB MmeronoMm Jlebas-Illeppepa. KonmuuecTBeHHBII peHTreHO(a30BbIi



aHanu3. IlpaBuna mnpoBeneHHs KOJWYECTBEHHBIX ONpeaesneHnid. MeToabl KOJIMYECTBEHHBIX
OTIpeNIeIeHNI: METO/I CTaHJApTHBIX CMECEW; METOJ] BHYTPEHHETO CTaHIapTa; METOJ J00aBOK;
METO/]I BHEIIHETO CTaHAapTa. MaccoBblif KO3 (OULIMEHT MOTJIOMICHUS L.

1.3. CnextpodoToMeTpUyeCKIi aHAIN3

OcHOBHbIE 3aKOHBI CBETONOTJIOIICHHUS. CrniocoOsl MIPEACTABICHUS
cnekTpodoToMeTprudeckux BenuyrH. [IprunHbl oTKIIOHEHUH OT 3akoHa byrepa-JlamGepra-bepa.
TexHuka ONTHYECKOW CIEKTpockonmuu B Y@ u BUIMMOW oO0JacTsax crekTpa. I[lpumenenue
cnektpodpromerpun B Y® U BHAUMON O0OJIACTSAX ONTHYECKOrO CHEKTpa I W3Yy4eHUs
MPOIYCKaHUs, OTPaXXECHUS U MOTJIOIEHUSI CBeTa OECIBETHBIMU U OKPALICHHBIMU CHIIMKATHBIMU
MaTepuaIamH.

Teopernueckue ocHoBbl KoaeOatenbHoM (MK- m KP-) cmektpockomuu crekon u
KPUCTAJUIMYECKUX CUIMKATOB. TexHuka u nposeneHue ananu3oB Ha K- u KP-ciekrpomerpax.
Nurepnperanua cnektpoB. Ilpumenenne WK u KP-cnexktpockonmuu st  CTPYKTYPHBIX
UCCIJIEOBAaHUM CUIIMKATHBIX MaTepUaJIOB.

1.4. MUKPOCKOTIMYECKUI aHATH3

OnTuueckass MHUKpocKonMsl. TeopeTHYecKMe OCHOBBI ONTUYECKOM MUKPOCKOIHH.
[IpuHuMn AEHCTBUS ONTHYECKOTO MHUKPOCKONA M €ro XapakTepUCTUKU. OCHOBHBIE THIIbI
ONTUYECKUX MHUKPOCKONOB M MX YycTpoiicTBo. [loaroroBka mpo0® kK aHaiu3y: HpO3padyHble
nuiidbl, TOJUpPOBaHHbIE HUIM(BI, MpO3payHO-TonupoBaHHble 1UIHMGBEL. CoBpeMeHHbIE
MeTaJIorpaguueckue MUKpPOCKONbl. OCHOBHBIE METOJUKHU CHEMKH Ha MeETaJIOrpapHUuecKux
MHUKpPOCKOIax. MeTo/1bl CieluaibHOr0 MUKPOCKOITMYECKOTO aHAIM3a.

OnexTpoHHass Mukpockonus. Teopernyeckue OCHOBbI Mertoga. OCHOBHBIE BUbI
AIEKTPOHHBIX MUKpOCcKomoB. [IpocBeunBatomnuii anekTpoHHbid Mukpockon (II3M): ycrpoiicTBo
U TpUHOUN JAelcTBUA. PacTpoBblil  (CKaHMpYIOIIUI) 3JIEKTPOHHBIM Mukpockon (POM):
YCTPOWCTBO ©  mpHHIMN jaedcTBus. CkaHupyromme 30H10Bbie  MuKpockonbl  (C3M):
CKaHUPYIOLME 3JEMEHThl M NpUHUMI aAeiictBusd. I[loaroroBka oOpasloB As HMCCIEA0BaHUS
MaTepuaioB Ha MUKpockomnax. MHdopmanus, momyyaemas Ha pacTPOBBIX M IPOCBEYHBAIOIINX
MHUKpOCKoOIax. MeTo/ibl ucCe10BaHus: IPSIMbIE U KOCBEHHBIE.

Pazgen 2. Metonbl ucciienoBaHusa AUCHEPCHOCTH CUJIMKATHBIX MAaTe€pUaloB U MOPOBOM
CTPYKTYpbI UCKYCCTBEHHOT'O KaMHS

2.1. MeToap! HcCIe0BaHUs AUCIEPCHOCTH MOPOIIKOOOPA3HBIX MaTepHaoB

JlucniepcHble CcHCTEMbl. XapaKTepUCTUKAa JAUCIEepCHBIX cucteM. OCHOBBI aHalu3a
MOPOUIKOOOpa3HbIX MaTepUanoB. I'paHyIOMETpUUYECKUI COCTaB IUCHEPCHBIX MaTEpUaAoOB Kak
BaXHBIH (aKkTOp pEaKUMOHHOW CIIOCOOHOCTH CHIPHEBBIX MAaTEpUaJIOB B  Ipoleccax
KJIMHKEpOOOOpa30BaHUs W ILEeMEHTOB mpu rujaparanuu. CrocoObl omnpesieieHus pa3MepoB
YacTHUIl HENIPaBWIbHON GopMbl. Teopus 3KBUBaJIEHTHBIX chep.

Mertoabl omnpeaeseHus yaelIbHOW MOBEPXHOCTH MOPOLIKOOOPA3HBIX MaTepHaIOB. METOJ
BO3/yXOIPOHMUIIAEMOCTH; METOJl HHM3KOTemmepaTypHoil aacopOuuu aszora. CyTh METOMOB,
anmnaparypHoe opopmieHue, 00paboTKa pe3yabTaToB.

MeTtoapl onpenieneHns rpaHyJIOMETPUYECKOr0 cOCTaBa MOPOIIKOOOpa3HbIX MaTepUasoB:
CUTOBOM aHAJIN3; CEAUMEHTALIMOHHBIN aHAJIN3; CENapallMOHHbIN aHAIN3.

Meton nazepHo IU(pPaKIUKM, TEOPETHUECKHE OCHOBbI Merona. [IlpumHiuun nencrBus
Ja3epHOro MUKpoaHanu3aTtopa. I'panynorpammel. {uddepennnansras 1 HHTErpajibHas KPUBBIC
pacrnpeziesieHus: 4acTHUIl IO pa3MepaM.

ConocTaBUTENbHBIN aHAIW3 W TNPUYMHBI PACXOXKACHUSA DPE3YIbTATOB ONPEACIICHUS
JTUCIIEPCHOCTH MOPOIIKOOOPA3HBIX MAaTEPUAJIOB, MOJYYEHHBIX PA3IMYHBIMUA METO/IaMHU.

2.2. Meroapb! uccnen0BaHus IOPOBOM CTPYKTYPbI KallMJUIIPHO-IIOPUCTBIX TET

XapakTepucTuKa KanWUIIPHO-TIOPUCThIX Ten. Kraccudukamus mHop B MOPHUCTHIX
MaTepuanax. B3auMocBA3b MeEXIy KaNWUIIPHO-IIOPUCTOM CTPYKTYpOM Marepuana M €ro
(U3UKO-TEXHUYECKUMHU CBOWCTBAMHU.

Knaccudukanus MeTooB onpeeneHus NopoBoi CTPYKTYphl MatepuanoB. OnpeaeneHue
MOPUCTOCTH METOJOM PTYTHOM ITOPOMETPUH. Y CTPOMCTBO, NMPHUHIMI JCHCTBUA M JUANa3oH



U3MEpEHHs TOPOMEPOB HU3KOTO M BbICOKOro AaBineHud. Juddepennuanbuas u UHTErpagbHas
noporpammsl. Pacuer o6vema u auameTpa nop matepuana. Onpenenenne OTKPHITOH TOPHUCTOCTH
METO/IOM HaChIIIeHUs. PacyeT 3akphITON MOPUCTOCTH.

Pasnen 3. Metonapel uccienoBaHUs MEXaHMYECKMX M YIPYTUX CBOWCTB CHJIMKATHBIX
MaTepHuaoB

3.1. MeToibl onpeieneHNsl IPOYHOCTHBIX XapaKTEPUCTUK

@akTopsl, BIUAIONIME HA TPOYHOCTHBIE MMOKA3ATENN CHIIMKATHBIX MaTrepuanoB. MeTossl
ONpEACNCHUsl IMPENeioB IPOYHOCTH IIPU CXKATUHM, pacTsLDKEHUM, u3ruoe. TpeOoBaHUs
cranaapTtoB. Mcnonb3dyemble Marepuanbl. lloaroroBka o0pa3loB M yCIOBUS XPaHEHHUS.
Hcnonb3yemoe 060opyaoBanue u ocHacTKa. O0paboTKa MOTYYEHHBIX PE3yIbTaTOB.

3.2. Meroapl onpenenaeHuss TPEIIMHOCTOMKOCTH M YIPYTHMX CBOMCTB CHJIMKATHBIX
MaTepUajoB

OOmue cBeeHUS O MEXaHHYECKMX W YINPYrMX CBONCTBaX CHJIMKATHBIX MaTepHalOB.
@DaKTOpbl, BIMSIONIME HA TPEIIMHOCTOWKOCTH (KPUTHYECKUH KOI(P(OHUIMEHT HHTEHCHUBHOCTH
HanpspkeHui). OnpeeeHne TPEIIMHOCTOMKOCTH. MEeTOobl OmnpeeieHus] YIPyrux CBOWCTB.
Craruyeckue U AMHAMUYECKUE METOJbl U3MEPEHUS MOAYNs ynpyroctu. OnpeaeneHue Moayis
VIOPYrOCTH KEpaMHUYECKUX MAaTepHUajoB MO CTpelie Mporuda U pe30HAHCHBIMU 3BYKOBBIMU
METOIaMHU.

4. O0beM yueOHON AU CUMIIIMHBI

Buapl yue6HOI paboThl Beero 5 CeMECTp
3E akag. 4. | 3E | akan. u.

OO0masi Tpy10eMKOCTh 1M CHUILIHHbBI 4 108 4 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 1,33 48
Jlexumnm (JI) 0,4 16 0,4 16
Jlaboparopusie paboTsl (JIP) 0,9 32 0,9 32
CamocrositesbHas padora (CP) 2,67 96 2,67 96
KoHTtakTHas camocTosTenbpHas pabora 0,4 0,4
CaMocTosTeNbHOE N3YUEHUE Pa3/IEIOB 2,7 95.6 2,7 95,6
JUCIUTUTHHBI
Buabl KOHTpOJIA:
3auem c oyeHKol \ \ + \ \ +
OO01asi TPy10€eMKOCTh M CHUIIITHHBI 4 108 4 108
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 1,33 36 1,33 36
Jlexuuu (JI) 0,4 12 0,4 12
JIaGoparopusie pabotsl (JIP) 0,9 24 0,9 24
CamocrositesbHas padora (CP) 2,67 72 2,67 72
KonTakTHas camocTosiTenbHas paboTa 0,3 0,3
CamocTosTenbHOE U3y4YeHUE pa3/iesioB 2,7 717 2,7 717
JUCIUTLTAHBI
Buabl KoHTpOJIA:
3auem c oyeHKou ‘ ‘ + ‘ ‘ +

AHHOTanuA padoyeil MPOrpaMmMbl AMCUUIIMHBI
«IKOJI0TUsl B XUMHYECKOH TeXHOJOITHHU TYTOIUIABKUX HEMETANJIMYECKUX U CHIHMKATHBIX
MaTepuaJioB)

1. Heab aucuumiuHbl — cHOPMUPOBATH Y CTYJICHTOB MPEJICTABIEHHE O COBPEMEHHBIX
IKOJIOTMUYECKUX TpodiieMax, 0 (PU3UKO-XUMHUYECKUX TMPOIeccax, MPOTEKAINIUX B Pa3IHUHbIX



KOMIIOHEHTaX OKpY’Kalollel Cpeapl U O CTENEeHM AaHTPOIIOT€HHOTO BO3ACHCTBHUS Ha 3TH
IPOIIECChl; BBIPAOOTAaTh y CTYACHTOB HAaBBIKM CHCTEMHOTO MOJXOJa K M3YYEHHIO U PEUICHHUIO
9KOJIOTHYECKUX  Ipo0JieM, BO3HUKIIMX B  pe3yibTare IPOMBIIUICHHO-X03HCTBEHHOM
NeSITeIbHOCTH YEJIOBEKa, Pa3BUTh MBIIJICHNE, TO3BOJISIONIEE TPABUIBHO OLIEHUBATH JIOKAIbHbIC
U OTJAJICHHBIE MTOCJIEICTBUS MPUHUMAEMBIX PELICHHH ISl OKPYXKAIOLIEeH cpe/ibl M YeloBeKa.

2. B pe3yabraTe Mu3y4YeHUs JUCHMIUIMHBI O0y4yalolWiici 1O mporpamme
0akajlaBpUaTa J10JIKeH:

Obaaoams crnenyromumu odmernpodeccnonansubivu  (OIK) 1 mpodeccuonanbHbIMU
(ITK) xoMIIeTeHIIUSIMHU:

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (H3MYECKON KapTUHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEIIeCTBA Ui TOHHUMaHUS
OKpy»Xarouiero mupa u siiieanit npuposl (OI1K-2);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHSA O CTPOCHUU BEUIECTBA, MPHUPOJAE XUMHUECKON
CBSI3U B Pa3IMYHBIX KJACCaX XMMUYECKHX COCIWHEHM /IS MOHMMaHUS CBOMCTB MaTepUaliOB U
MEXaHU3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAOIINX B okpyxatoriem mupe (OITK-3);

— TOTOBHOCTHIO TPHHHMATh KOHKPETHBIE TEXHMYECKHE pEIIeHUs Npu pa3paboTKe
TEXHOJIOTHYECKHUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEJCTBA U TEXHOJOTHMH C Y4YETOM
IKOJIOTMYECKUX TocieacTBri ux npumenenus ([1K-4).

3Hnams:

— OCHOBHBIE 3aKOHBI O0IIEH IKOJIOTHH;

— 3aKOHOMEPHOCTH CTPOCHHUS U (PYHKIIMOHUPOBAHUH OHOChEpHI;

— COBpEMEHHBIE HKOJIOTHIECKHE TPOOIIEMBI,

— OCHOBBI PallMOHAILHOTO MPUPOIOTIOIb30BAHMUS;

— OCHOBHBIE IPUHIIUIIBI 3aIIUTHI IPUPOTHON CPEIBI OT aHTPOIIOTCHHBIX BO3/ICHCTBHIA;

— CTPOEHHE OCHOBHBIX reocdep 3eMiIN U OCHOBHBIE (DU3MKO-XUMHUYECKHE IMPOLIECCHI,
IPOTEKAIOIINE B HUX;

— OCHOBHBIC IOHSTHS U IPUHLIUIBI KOHLETIIUU YCTOWYUBOTO Pa3BUTHS,

— OCHOBHBIE CBEIEHHS O TJIOOaTbHOH TpoOIeMaTHKe, TPUPOAHBIX pecypcax,
TUTAHETAPHBIX TPAHMIIAX, aHTPOIIOTEHHOM BO3JIEHCTBUU Ha OKPYXAIOUIYI0 Cpeny, YIpaBICHUU
Ka4eCTBOM OKPY)KaIOIIEeH CPe/IbI;

— TIPUHIUIBI 3eTICHOW XUMHH.

Ymems:

— paccmaTpurBaTb KOHKPETHbIE NYTU pelueHna npobaem oxpaHbl NPMPOAbl B Pa3iMYHbIX reorpaduyecknx
M 3KOHOMUYECKUX YCNOBUAX;

— MPUMEHATh TOJYYCHHbIE 3HAHUS JUIsI OICHKH COCTOSHHUS OKpPY)XKAroIIeW Cpelasl U
PaIMOHATILHOTO UCITOJIb30BAHUS TTPUPOTHBIX PECYPCOB;

— HCIIOJIb30BaTh CETEBbIE KOMMBIOTEPHBIE TEXHOJOTHMH W 0a3bl JAHHBIX ISl PEUICHUS
KOHKPETHBIX IKOJIOTHIECKHX TTPOOIIEM.

Braoems.:

— 0a30BBIMU TCOPCTUUCCKNMU 3HAHUSAMU B 00J1aCTH DKOJIOTHH.
— 6a30BbIMW 3HAHMAMM B 061aCTM SIKOHOPMUPOBAHUS;

—TIOHSATHIHBIM aIllapaToM B 00JacTh 00IIeH SKOJIOTHH, PAIIHOHAIEHOTO UCTIOJIh30BAHUS
HNPUPOHBIX PECYPCOB U 3AIIUTHI OKPYKAIOIIEH Cpebl;

— MeToaamu naeHTUGUKaLUKN NOKabHbIX SIKOIOrMYECKUX NPOBIeM, OLLEHKM UX 3HAYMMOCTH.

3. KpaTkoe conep:kaHue TUCHUTLIAHBI

BBenenue, OCHOBHbIE TOHATHS.

Lenun, 3agaun IUCHUILIMHBL. MECTO AMCHIUIUIMHBI B CUCTEME OOMIET0 W XMMHUYECKOTO
oOpa3oBaHus. DKojormueckoe oOpa3oBaHHME M 00pa3oBaHHME MJISI YCTOWYMBOIO PAa3BUTHAL.
OO011ecTBO U OKpY’KaroIIas cpena.

Paznen 1. OOmue Bompocsl 3kojoruu. buocdepa. buoskonorus. buochepa u
YCTOHYUBOCTh

1.1 OcHoBHbIEe 3aKkOoHBI dKonoruu. buoskonorus. IlonsTHe 00 dKocHcTeMaXx.
VYceroitunBocTh dKkocucTeM buocdepa, ee dBOMIOIUSA U yCTOWYUBOCTh. DKOCHUCTEMBI 3eMIIH U



ycToiunBOCTh. OCHOBHBIE CBEICHHS O MuiaHeTe 3emuisd. [[ukimnuHOCTh mporieccoB B 6uocdepe u
YCTONYUBOCTb.

1.2 Hapononacenenue. YemoBeuecTBO Kak dYacTh Ouocdepsl. J[lemorpaduueckue
npoOnembl. JIMHAMUKAa 4YeJIOBEUECKOW MOMYJSIUU, POXKAAEMOCTh, CMEPTHOCTb, BO3pacTHas
CTPYKTYypa.

Pazmen 2. Crpoenue u coctaB reochep 3emum. OCHOBHBIE (DHU3HKO-XUMHYECKHE
MPOLIECCHI, MpOTeKarole B reochepax

2.1 Atmochepa 3emmu. Ctpoenue armocepsl, poib (OTOXMMHYECKHX pPEaKUUH B
dbopmupoBanun cocraBa arMochepsl. [lapaukoBsiii 3¢ dexr. O30HO0BBIN cioi. CTpaTtochepHbrit
030H W Tpomoc(hepHbId O30H: CXOACTBO W pas3nuuus. MEXKIyHapOJHOE COTPYIHUYECTBO B
o0jacTu OrpaHMYeHHE MPOU3BOJCTBA M HCIOJIH30BAHUS O30HOPA3PYILAIOIIUX BEIIECTB.
KucnoTHbIE 10U ¥ POLIECCHI OKUCIICHMS puMecei B Tporocdepe. POTOXMMHUYECKUN CMOT.

2.2. 'mapocdepa 3emnu. Buasl Boa Ha 3emie. [IpecHbie Boabl. ['uaposornyeckuii 1uKII.
[mobanpHBIE dKONOTHYECKHE MpoOseMbl Tuapochepbl. OKUCIUTETHLHO-BOCCTAHOBUTEILHBIC
IpolLecchl B MNPUPOAHBIX BojgoeMax. CrpaTudukanus OPUPOIHBIX BogoeMOB. IIpoiecchl
s Tpodukanmuu BogoeMoB. [IpUdHHBI U TOCIEICTBUSI.

2.3. JIutocdepa 3emmnu. 3emHuas kopa. [Toua. Ctpoenue nmouBeHHOro ciosi. CocTaB MOUB.
Opranudeckue BelecTBa B MO4YBE. PoOJIb JKMBBIX OPraHU3MOB B (DOPMHPOBAHUM ITOYBEHHOTO
CIIOS1.

Pazgen 3. AnTpornoreHHoe BO3/IEHCTBHE HA OKPYKAIOIIYIO CPEly M palluOHATIBLHOE
MPUPOIOTIOIH30BAHUE

3.1. Tlpupomubie pecypchl. I[loHsTHE 00 OTXOZaX MPOM3BOJACTBA H TMOTPEOICHHMS.
MainootxoHble ¥ 6€30TX0/IHbIE TPOU3BOJICTBA.

3.2 IlonsiTue O  TMJAHETAPHBIX  TpaHUIAX.  AHTPOIOTCHHBbIE  HAPYIICHUS
OMOreOXMMHYECKHX LUKIOB a3zoTa U ¢ocdopa. OcHOBbI 3KOHOpMHUpOBaHUS. (OCHOBHBIE
MIPUHIUITBI 3€JICHOM XUMUMU.

Paznen 4. YcroitunBoe pa3Butue

VYcroitunBoe pasButue. ctopusi cTaHOBIEHUS MOHATHS. BKilag 0TeUeCTBEHHBIX YUCHBIX.
Llenu ycroituuBoro pazsutus OOH. MexayHapoaHoe COTpYyIHUYECTBO B 00JaCTH YCTOMYUBOTO
pa3BuTusa. [IpoMmbIliUIeHHAsT SKOJIOTHST M 3€JeHas XUMHS KaK HMHCTPYMEHT oOecredeHust
YCTOMUYMBOTO Pa3BUTHSL.

4. O0beM y4eOHOH JUCHHILINHBI

Buapr yueGHO# paboTh B3au. | Baxkan.

el qacax
O01mas TPY10eMKOCTh THCHHUILJIMHBI 10 YYeOHOMY IJIAHY 3,0 108
KonrtaktHas padora (KP): 0,9 32
Jlexruu (JIek) 0,45 16
[Tpaktuueckue 3ansatus (113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
KonTtakTHas camocrosiTenpHas pabora 21 0,2
CamocTosITenbHON U3y4eHUE PA3/IeNIOB JUCIUILIHHEL ’ 75,8
Buja koHTpOJIS: 3a4eT +

Bunsl yueOHOI paboThI B3au. | Bacrp.

el qacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY IIAHY 3,0 81
KonrakrHas pa6ora (KP): 0,9 24
Jlexumu (Jlek) 0,45 12
[TpakTuueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57

KonTakTHas camocrosiTenbHas paboTa 2,1 0,15




CamocTosATeNnbHOM H3yUYeHHE Pa3AeioB JUCIUIUIUHBI 56,85
Bua koHTpOJIA: 3aUueT +

AHHOTanuA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«TensioBble MpoILECCHI M arPeraThbl TYrOIJIABKUX HEMETAJIMYECKUX U CHIIHKATHBIX
MaTepHaJIOB)

1. Heab AMCHMIIMHBI — TPUOOpPETEHHE  CTYJEHTOM 3HAHUN MO TEOPETHUYECKUM
OCHOBaM I'€Hepaluy TeIlla U TEIJIOBBIX MPOLIECCOB, IPOTEKAIOIIUX MPU TOTYyUYEHUN CUIIMKATHBIX
MaTepuajoB M HU3JENHM, a TakkKe HPUHIMIAM pabOThl, YCIOBUSM OSKCIUTyaTallH, OCHOBaM
IIPOEKTHPOBaHUs TeIIoBbIX arperatoB THCM.

2. B pe3yabTaTre o0CBOEHHMSI IMCHUIUIMHBI O0y4YalIIUiCA MO MporpamMmme
0akajaBpHUaTa q0JIKeH:

Obnaoams crnenyronumu npodeccuonanbapiMu (I1K) komMnerenmusamu:

— TOTOBHOCTBIO K OCBOCHHIO W IKCILIyaTallid BHOBBL BBoAuMoro odopynosanwus (ITK-
8);

— CIOCOOHOCTBIO  aHAIM3UPOBATh  TEXHHUYECKYIO  JOKyMmeHTanuio. [logOuparth
00opyioBaHue, TOTOBUTD 3asBKH Ha MPHOOpeTeHre 1 peMoHT obopynoBanust (ITK- 9);

— CIOCOOHOCTBbIO BBISBJISATH UM YCTPaHSITh OTKJIOHEHUS OT PpPEXUMOB padOThI
TEXHOJIOTMYECKOro 000pyI0BaHUs M ITAPaMETPOB TexHosorndeckoro mpouecca (ITK-11).

3nams:

— TEOpPEeTUYECKHE OCHOBBI OpPraHM3allMM TEIIOBOM 00pabOTKM B TEIUIOBBIX arperarax
CUJIMKaTHON TEXHOJIOTUU

— IpUHLUINBI BBIOOpa U pacueTa GpyTepoBok TemoBbix arperatos THCM

—  TEOpPETHUYECKHE OCHOBBI IpOIlEcCa CYIIKH ChIPHEBBIX MAaTEpUAIOB M H3IEIUN
CHWJIMKaTHOM TEXHOJIOTUU;

— KOHCTPYKLUMH M HIPUHLHUIIBI pabOThl OCHOBHBIX TemuoBbIx arperaroB THCM wu
CYIIWIOK JUIsl CYIIKH ChIpbst U n3nenuii THCM.

Ymemu:

- OCYIIECTBISATh BHIOOP TEIIOBOM 00pabOTKH M UCTOYHUKA TETIa JIJisl IIPOU3BOJICTBA
nan”oro suga THCM

— TpOU3BOJAUTH BBIOOp KOHCTPYKLMH TEIUIOBOTO arperara JJis IPOU3BOJCTBA
THCM u ocyuiecTBiasAsTh HEOOXOJMMbIe KOHCTPYKTUBHBIE U TETIJIOTEXHUYECKUE PACUEThI;

—  BBIIOJHATH U YUTATh YEPTEHKHU OCHOBHBIX TeIJIOBBIX arperatoB THCM;

— HCIIOJIB30BaTh CPEJICTBA KOMIIBIOTEPHON I'pa MKy JUIsl U3TOTOBIICHUS YePTEKEH.

Braoemy:

— 3HaHUAMH 00 3((PEeKTHBHOCTH HCHOIB30BAHUS U CHOCOO0AX SKOHOMHH TeIUIa IpH
npoussojactee THCM

— 3HaHUSAMHM 00 OCHOBHBIX (PU3MKO-XMMHYECKHUX Ipolieccax, MPOUCXOIAIINX IpU
cunteze THCM u ux cBsizu ¢ npoieccamu TermiooOMeHa

— 3HAHMSMHU O COBPEMEHHOM TeIUIOTeXHHYeckoM obopynoBanuu THCM

—  METOAMKON KOHCTPYKTHUBHBIX M TEIUIOTEXHUYECKUX PACueTOB TEIUIOBBIX arperaTtoB
THCM.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

Pa3znen 1.0cHoBHBIE nporiecchl B TemnoBbIx arperatax THCM

1.1. 'enepanus TEemIOTHI B TEMJIOBBIX arperaTax

Bunel TOmnmMBa M HMX OCHOBHBIE XapaKTEpUCTUKH. DU3MKO-XMMHUYECKHE OCHOBBI
npouecca ropenns. CrocoObl U YCTPOICTBa 7Sl CXKMTaHUs TBEPAOTO, )KHUJIKOTO U ra3000pa3Horo
toruBa. CrocoObl TeHepaluu Terla C MOMOIIBIO 3JIEKTPO’HEpruu. Bupl HarpeBaTeneil s
nevel CONmpOTUBIICHUS: MaTepUalbl, KOHCTPYKIIUU U YCIIOBUS CITYKObI



1.2. JIBukeHHe ra30BbIX MIOTOKOB B TEIJIOBBIX arperaTax.

EcTtecTBeHHOE M NMPUHYAUTEIBHOE BUXEHHE Ia30B, HAIIOPbI, CBA3b MEXKIY HAllOpaMH.
ConpoTuBieHus MpH JBUKEHUH ra30BbIX MOTOKOB. [Iprcnocobnenus 1isi nepeMeieHus ra3os.
Oco0OeHHOCTH JBUKEHMSI Fa30BBIX NOTOKOB B ycTaHOBKax THCM.

1.3. TIporecchl TemiooOMeHa B peXUMBI padOTHI TEIIJIOBBIX arperaTos.

TenmooOMeHHBIE TIpOIECCHl NPU TEIUIOBOM 00paboTke B medax u cymmikax THCM.
Buemnnii u BHyTpeHHHH TeruioooMmeH, kputepuii bMO. KoHBEKTHBHBIN peXuM pabOThHI
TEIUIOBBIX arperatoB. AHanu3 ypaBHeHusi HproToHa. PagnanuonHslii pexkuM paboThl TETIOBBIX
arperatoB. Awnanmu3 ypaBHeHusi Credana-bonbumana. Pa3HOBHIHOCTHM — paJnWallMOHHOTO
TEII000MeHa: paBHOMEPHO pacIpe/iesIieHHbIN, HaPaBJICHHbIA, KOCBEHHBIH.

1.4. TIpo6ieMbl TEIIOU3OJIAIMH ITPU PabOTE TEIUIOBBIX arperaTos.

l'opsuee u xonogHoe oxJaxkzaeHue. TpeboBaHus K (yTepoBKe, MOAOOP W pacueT
¢ dexTrBHON TeroBod u3onAUMUA. OrHEYHNOpHbIE U TEIUIOM3OJISIIMOHHBIE MaTepHabl,
UCIIOJIb3YEMbI€ MPU KOHCTPYHUpOBaHUU TeIioBeix arperaroB THCM. Meroanka coctaBiaeHUs
TEIJIOBBIX OalaHCOB TEIUIOBbIX arperaroB THCM

Pa3nen 2. Cymmiku U TENI0BbIE PEXUMBI UX PaOOTHI

2.1. TeopeTuueckre OCHOBBI IPOIECCA CYIIKU

3akon JlanpToHa. BHemHssS v BHYTpeHHSS TU(Qy3Hsl BIAard, 3aBUCUMOCTh OT CTPYKTYPHI
Marepuana, COCTOSHUS BJIard W IapaMeTpoB TemioHocuTens. KuHeTuka cymiku, nepuopbl
Cymikd. MexaHu3Mbl [E€pPEMEIIEHUsI BJIarM B IPOLECCE CYIIKU: BIAronpoOBOAHOCTh U
TEPMOBIIArOMPOBOJAHOCTh. YCaJKka Marepuala, BIMSHHE Pa3IUYHbIX (PAKTOPOB Ha BEIUYUHY
YCaJO4YHBIX HanpspKEeHUM. [IOBEpXHOCTHBIM M KPUTUYECKUW TPAJAUEHT BJIAKHOCTH, BIUSIHUE
napaMeTpoB TEIIOHOCUTEIA Ha MpoIiecc CYIIKU. IHTEHCMBHOCTD CYIIKH, BEIOOP ONTUMAJILHOTO
pe)XumMa CyIIKA U3AETUN

2.2.  KOHCTpyKUMM U NpUHLMNbI PaboTbl CYLINAOK ONA CYLUKM CblPbeBbIX MaTepnanos
W nsgenni

CrocoObl CyIIKM B 3aBUCUMOCTU OT YCIOBHH TemiooOMeHa, 00JacTh MPUMEHEHHSB
CYIIWJIKaX pPAa3JIMYHOro Ha3zHayeHHs. KOHBEKTHBHAsl CyIIKa MEJIKOKYCKOBBIX U CBIITYYHX
MarepuanoB. PanuanuvoHHas cylika UM3J€IUM, OpraHu3alus  pagualuOHHOW  CYIIKH
KpPYIHOTa0apUTHBIX U3AETUI ClI0KHON (popMbl. CrIOCOOBI ANEKTPOCYHIKU. DIEKTPOKOHTAKTHAS
CylIIKa KpYNMHOTA0ApUTHBIX H3JENUi, Cylika TOKaMH BbICOKOH wacTtoThl. Krnaccugukarnus
CYILIWJIOK, TPeOOBaHUS K CYIIMJIKaM pa3jIMdHOro HazHadeHus. KoHcTpykuuu v npuHIun paboTsl
O6apaOaHHON CYIIMJIKHM Il CYIIKM MEJIKOKYCKOBBIX MAaTepHaioB, JICHTOYHAs CYLIWJIKA IS
CYIIKA TpaHyJIMpPOBAaHHOTO CbIpbs. KOHCTpYKIMS W NpUHUMI pabOThl MTHEBMATHUECKOMN
CYUIMJIKU: COBMEIlleHHe ApoOsieHus, momona M cymkd. KoHCTpykuus W NOpUHUMI paOoThI
pacnbIUTeNbHOM Ccymmiki. CylIwiku Ui CYIIKH HW3JEIMM KepaMHYeCKOM TEeXHOJIOTUHU:
KOHCTPYKLUS U MPUHLUI pabOThl KAMEPHON CYLIMIIKU MEPUOANYECKOTO NEHCTBUS, TYHHEIBHBIX
U KOHBEWEpHBIX CYUIWIOK HENpPEepbIBHOTO JeHCTBUS. MHOIO30HHBIE TYHHEJIbHBIE CYILIWJIKU.
Pa3HOBHIHOCTH KOHBEHEPHBIX CYHIMJIOK B 3aBUCUMOCTH OT BHJA H3JEIMI: KOHBEKTHBHBIE
KOHBEHEpHbIE CYIIMIKA C TIOJOYHBIM (JIIOJIEYHBIM) KOHBEWEpPOM, IIEJIEBbIE POJIMKOBHIE
CYLIWJIKM, paJdallMOHHAs CYIIWIKAa C JIGHTOYHBIM KOHBEWEpPOM, NaHeNbHas paJalliOHHO-
KOHBEMEpHasl CyLINIIKA.

Paznen 3. TeroBele arperaTsl A7 00’)KUTa KEPAMUYECKUX U3AETHHA

3.1. OcHOBHblE (PHU3UKO-XMUMHUYECKHUE MPOLECCHl, MPOUCXOASAIINE TMpH  OOXKHUre
KEpaMUYECKUX U3JEIHUMH.

OcHoOBHbIE (PU3UKO-XUMUYECKUE MPOIIECCHI, TPOUCXOAIINE MTPH TEIIOBOM 00paboTke n
UX BJIMSHHE Ha OpraHu3aluio mnpouecca oOxkura. Cagka KepaMHUECKUX H3JeNuil B Iedb,
IUIOTHOCTh CaJKW W €€ BIMSHME Ha PaBHOMEPHOCTh OOXKUIa U IMPOU3BOJUTENILHOCTH IEuH,
cnocoOsl canku. Kinaccudukarus nedei.

3.2. IlnaMmeHHble T€YH TEPUOAUYECKOTO JEHCTBHS, OCOOEHHOCTH KOHCTPYKIUH,
MIPUHIINT PaOOTHI
l'opHbI, KOHCTpYKIUS, NOpUHLMUI paboTel U obnactu npuMmeHeHus.Kombuesbie



NeYN,KOHCTPYKLUS, IPUHIUI paboThl U 00sacTH npuMeHeHusa. KamepHble meun ¢ BBIKATHBIM
MOJIOM, KOHCTPYKIUS, IPUHLIUI paboThl U 001aCTH MPUMEHEHUS.

3.3. [InamMeHHBIE TI€YN HENPEPHIBHOIO JEHCTBUSA, OCOOEHHOCTH KOHCTPYKLUH, MPUHLIUI
paboTHI.

TyHHEnbHBIE N€YM OTKPBITOrO IUIAMEHH, KOHCTPYKLHMS, NMPUHLUUI paboThl, JBHXKEHUE
ra3oBplX IIOTOKOB W OpraHM3alMsl THAPABIMYECKOTO pexuma. TyHHeIbHbIE Ieud s
ckopoctHoro obOxkura (ITAC), ocoOEHHOCTH KOHCTPYKIIMU M NpHUHIUI paboThl.KoHBeiepHbIe
1eur, OCOOCHHOCTH KOHCTPYKIUH M 00J1aCTh IPUMEHEHUS, MHOTOKAaHAJIbHBIC TIEYH.

3.4. MydenbHbIe 11€YH,0C00€HHOCTH KOHCTPYKIIUH, 00JIaCTh IPUMEHECHHS

TernmooOMeH B MyenbHBIX Me4ax, TpeOOBaHUs K MaTepHaly U KOHCTPYKIHS Myders.

Oco6eHHOCTH KOHCTPYKLUH, 00KHTra B My(pelbHbIX I1€4ax, 00JacTH NPUMEHEHUS

3.5. DnekTpuueckue rneyu s o0kKUra KepaMmuKku.

TpeGoBanust Kk MaTepually HarpeBaTels, OCOOEHHOCTHM KOHCTPYKLMH U OpraHu3aliu
o0xwura. BeICOKOTEMIEpaTypHBbIC JJICKTPUUYECKUE TeUd sl OOKUTAa W3JIEIHH TEeXHHUYECKOH
KEepaMUKH

Pazpnen 4. TemnoBele arperatbl CTEKOIbHON TEXHOJIOTUU

4.1. Ilpoueccel, MPOUCXOAALINE MPU BapKe CTEKJIA U KIACCU(PUKAIMS CTEKJIOBAPEHHBIX
neyen.

IIponeccel, mpoucxoasduye Mpu TepMooopadboTKe CTeKonbHOM muxThl. Knaccugpukanus
CTEKJIOBAPEHHBIX IMeYell MO pa3HbIM IpHU3HaKaM. BpIOOp KOHCTPYKIMU CTEKJIOBAPEHHON €YU B
3aBUCUMOCTH OT COCTaBa CTEKJIa, BUJa U Croco0a BbIPAOOTKU CTEKJIOU3AETHH.

4.2. CrexJIOBapeHHbIE I€YM IEPUOJUYECKOrO JIEUCTBUSA, OCOOEHHOCTU KOHCTPYKLHH,
HOPUHIUI pabOThI

KoHcTpykMs ¥ IPUHUUIT JIEHCTBHUS TOPUIKOBBIX II€4EW NEPUOINYECKOrO JIEUCTBUS.
Bapka crekna B TrOpIIKOBBIX IeyaxX, OONacTh NpPUMEHEHUs. BaHHbIE Me4d HENPEepbIBHOIO
JEICTBUS, KOHCTPYKLIMSL, 00JaCTh IPUMEHEHUS

4.3. CrekjoBapeHHbIE IE€YU HENPEPBIBHOIO JAEHCTBHs, OCOOEHHOCTH KOHCTPYKIIHH,
OPUHIUN PabOTHI

KoHcTpykuuss W mNpuUHOMIT JCWCTBUS BaHHBIX IIeuell HENpepbhIBHOTO JIEHCTBHUS.
Knaccudukanus, o0miyie 31eMeHTbl KOHCTPYKIMKU. KOHCTpYKIIMK ¥ IPUHIIMIT JEHCTBUS TUIIOBBIX
nevyeld HENpEepbIBHOTO JEHCTBUS Ul NMPOM3BOJACTBA CTEKNIa M crexsomsnenuid. IIporecchr
Ter1000MeHa U BapKa CTEKJIa 1 B BaHHBIX [1€4aX HEMPEPHIBHOTO JIEHCTBUS.

4.4. Vicnonb30BaHUeE 3JIEKTPOIHEPTUH JUI BapKH CTEKJIA. DJIEKTPHUUECKUE TTEUH.

DnexkTpoBapka cTekia. TpeOoBaHUs K JIEKTPOoiaM, KOHCTPYKIIUH U CXEMbI MTOIKIIIOUEHUS
AIIEKTPOOB. ODJIEKTPUYECKHE NEUYUHENPEPBIBHOTO ACUCTBMS, KOHCTPYKUUU W TMPUHLUI
neiictBus. Iledun ¢ TOMOJHUTENBHBIM  3JIEKTPOMOJOTPEBOM, Ta303JIEKTPUYECKHE IEYH.
CpaBHeHUe pa3HbIX TUIIOB Me4el Mo Tem1oBoi 3¢dekTuBHOCTH.

.5.  BcnomorarenbHble I€YH CTEKOIbHON TEXHOJIOTHH.

TeopeTnueckne OCHOBBI OTXKHUIa CTEKJIOM3IENINMN, €YU I OTXKUIa IMEPUOIUYECKOTO U
HenpepbIBHOTO AeiicTus. [leun muist 3akanku 1 MotupoBanus crekia. [leun nis gppro3uxra.

Pasnen 5. Tennossle arperatsl Juisi IPOU3BOACTBA BUKYIIMX MAaTEPHATIOB

5.1. ®u3HKO-XMMHYECKHE OCHOBBI Ipoliecca 00kKUra IEMEHTHOTO KIIMHKepa

Mokpslii U cyxoi croco0 MPOU3BOACTBA IIEMEHTHOTO KIMHKepa. PDusnko-xumudeckue
MIPOLIECCHI, MPOTEKAIOUINE MTPH 00KUTe ChIPbEBON CMECH U TEIJIOTEXHUYECKHE XapaKTePUCTUKU
OCHOBHBIX TEXHOJIOTMUECKUX 30H [IE€YHOI0 arperara.

5.2. [leunsle arperaTbl MOKpPOTO CIIOCO0A MMPOU3BOICTBA.

Konctpykuus u npuHOun pa®oThl  BpallaloOIMXcs Medell  MOKporo cmoco0a
npousBojcTBa. [Ipomeccel TemooOMeHa BO BpallalolIedcss IeYd MOKpPOro crocoda
IPOM3BOJICTBA, IyTH HWHTCHCU(UKAIIMM KOHBEKTHUBHOM Teruionepenaayd. BryTpumneuHsle
TEMI000MEeHHbIE YCTPOMCTBA, KOHCTPYKLUU U MPUHIUI IEHCTBUS.

5.3. [leunsle arperaTsl CyXoro crnoco6a mpou3BOJICTBA.

3aneyHble TEMJI00OMEHHUKH, KOHCTPYKLIMN U MPUHIUN paboThl. BeIHOCHBIE peakTophI-



nekapOoHU3aTophl. KOHCTPYKIIMU ¥ IPUHIIAT paOOTHI.
5.4. X0JI0AUIBHUKY KIIMHKEpa

PexynepaTtopHblii XOJOOWIBHHUK, KOHCTPYKIUS U NpuHIUN padoThl. bapa®anHbIii
XOJIOIMITHHUK,KOHCTPYKITUS ¥ MPUHIUN padboThl. KOJIOCHUKOBBINA XOIOIUIBHUK KOHCTPYKIIHS H

npuHLIUI padoThl. CpaBHUTENBHBINA aHAIU3 Pa0OThI XOJIOAUILHUKOB PA3HbIX KOHCTPYKLIUN

.6. Jlpyrue yCTaHOBKM IIEMEHTHOMH TEXHOJOTUU

KOHCTPYKHHH U TIPHUHIMUIT HeﬁCTBHH IIAaXTHBIX II€Yed W IedeH KHUITAIECTro CJIoA IJId
IMPOU3BOACTBA M3BCCTU. FI/IHCOBapO‘-IHBIC KOTJIbI, YCTaAaHOBKHW COBMCCTHOI'O IIOMOJIa U o0xHra

(CYIIKH) CHIPbEBBIX MAaTEPHAIIOB.
Pa3nen 6. KypcoBoe npoektupoBaHue

6.1. KoHCTpYKTHBHBIN U TEIJIOBOM pacyeT MPOEKTUPYEMOro TEIJIOBOrO arperaTa

- pacyder ropeHust TOIIuBa

- TEIJIOBOH OallaHC TEIUIOBOTO arperara

- pacyeTr BEHTUJIATOPOB U JIbIMOCOCOB

6.2. I'paduueckas yactb: aBa yepTexka Gopmara A-1
4. O0beM y4eOHOH JUCHUILIMHBI

PacUeT NPOU3BOAUTECIBLHOCTH U OCHOBHBIX pasMEpPOB TCIIJIOBOI'O arperara

Bcero 6 cemecTp 7 cemecTp
Bunel yue6HoI paboThI 3au. AK. 3au. Ak. 3au. AK.
el Jac. el Jac. el Jac.
OO0mas Tpy10eMKOCTH
AUCUMILTUHBI 0 Y4eOHOMY 4 144 3 108 1 36
TIAHY
KonTakTHas padora — 1,39 50 0,89 32 05 18
ayIMTOPHBIE 3aHATHS:
Jlexumn (Jlek) 0,44 16 0,44 16 - -
[Tpaktnueckue 3austus (I13) 0,44 16 0.44 16 0,5 18
CamocrosiTeibHas paGora 1,61 58 111 40 0.5 18
(CP):
K:;)Z&;TH&SI CaMOCTOSITeNIbHAS 0.4 0.4
2 1,61 1,11 0,5
aMOCTOSITEIIbHOE N3yUeHUE 57,6 40 176
pa3aenoB JUCHUILUIMHEI
Buabl KOHTpOJIA:
3ader c oueHkom + +
KonTaktHas paboTta — 0.4 i 0.4 i
IPOMEKYTOUHAs aTTECTALUS
[ToAroToBKa K 3K3aMEHY 1 35,6 - 35,6 - -
Buabl HMTOroBOro KOHTPOJIS: + +
IK3aMeH
Bcero 6 cemecTp 7 cemecTp
Bunsl yueOHoI paboThI 3au. Actp. 3au. Actp. 3au. Actp.
el Jac. el qac. el Jac.
O0mas Tpy10eMKOCTh
AUCHHUILINHBI 110 y4eOHOMY 4 108 3 81 1 27
MJIaHy
Konraxrnast padora - 139 | 375 | 089 | 24 05 | 135
ayIMTOPHbIE 3aHATHSA:




Jlexuuu (Jlek) 0,44 12 0,44 12 - -
[Tpaktuueckue 3ausatus (113) 0,44 12 0.44 12
Kypcosoii mpoekT (KIT) 0,5 13,5 - - 0,5 13,5
CamocrosiTesibHasi padoTa 1,61 435 111 30 0.5 135
(CP):
g;)é{oTTa;(THaﬂ caMoCTOsITeNIbHAs 0.3 0.3
CamocTosTeIbHOE H3YUCHHE 161 1 0.5

43,2 30 13,2
pa3aesioB AUCIUTLINHBI
Buabl KoHTpOJIA:
3a4er ¢ OLEHKOM - - - - + +
Konrakrnas pabora — 03 i 03 i
MIPOMEKYTOYHAS aTTECTAIIMS ’ ’
[ToaroToBKa K 3K3aMeHY 1 26,7 - 26,7 - -
Buabl MTOroBOro KOHTPOJIS: + +
IK3aMeH

AHHOTanus padoyeil NporpaMMspl JUCHHUILIMHBI
«HauepTaTeabHasi reoOMeTpHsi B TEXHOJIOTHH TYTOMJIABKUX HEMETAJUIHYECKUX U
CIJIMKATHBIX MaTEepPHAJIOB)

4. Heab AUCHMIVIMHBI — HAYYUTh CTYAEHTOB crocobaM  OTOOpakeHUs
MPOCTPAHCTBEHHBIX ()OPM Ha IJIOCKOCTH, BBINOJHEHUIO W YTEHHIO YePTE:KEeH M MpaBUiIaM U
YCIOBHOCTAM, IpUMEHsieMbIM npu 3ToM (ctangapram ECKJ).

4. B pe3yabtare wu3yuyeHMs IMCHUIUIMHBI oOydalommiics 1O mNporpamme
0akajiaBpuaTa J10JI/KeH:

Obnaoams cnenytoumu  o6mmekyabTypHbiMU (OK), obmenpodeccuonansabiMu (OITK)
u npodeccuonansubivu (I1K) komnereHusIMH:

— CIIOCOOHOCTBIO K CaMOOpraHu3aiuu u camoodpaszosanuio (OK-7);

— CIIOCOOHOCTBIO K BIAJCHHIO OCHOBHBIMH METOJIAMH, CIIOCOOAMH U CPEICTBAMH
NOJY4YeHHUs, XpaHEHHs, MepepaboTKu HMH(POpMAlMK, HAaBbIKAMH PAa0OOTHl C KOMIBIOTEPOM Kak
cpencTBoM yrpasieHus nHpopmarmeit (OITK-5);

—  CIIOCOOHOCTBIO  AHATU3UPOBATh  TEXHUYECKYK  JIOKYMEHTAllMIo, MOAOUpaTh
000py/IoBaHUE, TOTOBUTH 3asBKU Ha MPHOOpeTeHrne 1 peMoHT obopynoBanus (ITK-9).

3namo:

— OCHOBHBIE 3aKOHBI TE€OMETPHUYECKOTO (OPMHPOBAHHUS, IMOCTPOSHUS W B3AMMHOTO
nepeceyeHust Mojieneil IOCKOCTH M MPOCTPAHCTBA, HEOOXOUMBbIE JIUIsl BBITOJHEHHUSI U YTEHHS
YepTekeil KOHCTPYKIIHHA, PEeIICHHUS TTO3UIIMOHHBIX, METPUIECKHX 3a/1a4;

— MpeuMyIecTBa rpadu4eckoro crnocoda npeacTaBieHust HH(POpMaLUY;

— rpadudeckue Gopmbl;

Ymemn:

— BOCTIPUHUMATH ONTHMAIIBHOE COOTHOIIIEHHE YacTel M IEJIOT0 Ha OCHOBE TpaduuecKux
MoJieniell, MPaKTUYECKH pealn3yeMbIX B BHJIE YEpTeKelH KOHKPETHBIX IPOCTPAHCTBEHHBIX
00BEKTOB;

— HCHOJB30BaTh YEPTEX, TEXHUUYECKHH PUCYHOK JUIsl TpadUuecKoro MpeicTaBICHUs
TEXHUYECKUX PEIICHU;

— wucnonb3oBaTh  craHaapTel  ECKJl, KOHCTPYKTOPCKYIO  JOKYMEHTalUl0 B
MIPOU3BOJICTBEHHOM, MPOEKTHON M UCCIIEI0BATEILCKOM padoTax;

Bnaoemu:

— OCHOBHBIMHU TIOHSITHSIMH, CBSI3aHHBIMHU C TpapUUECKUM TPEICTaBICHUEM WH(GOpMAIHH
rpadU4ecKUMU CIOCOOaMHU pelIeHUsT METPUYECKUX 33a7ad MPOCTPAHCTBEHHBIX OOBEKTOB Ha
YepTekax, METO/IaMH IPOCIIUPOBAHIS U N300paKEHHS TPOCTPAHCTBEHHBIX (DOPM Ha MIIOCKOCTH.



3. Kpartkoe cogep:xaHue TUCHUILIHHBI

Pazpmen 1.001mue npaBuiia BBIMOJTHEHUS YEPTEKEH.

1.1. IlpaBuna BbIMOJIHEHHS W OGOPMIICHHS YEpPTEXKEH B  COOTBETCTBHH C
['OCT. ®opMmatel: pa3mepbl W 0003HAUYEHHWE OCHOBHBIX U JIOTMIOJHHUTEIBHBIX (hOopMaToB.
Pacnonoxkxenne QopmaroB. MacmTal: HarypanpHBI MacimTad, CTaHJapTHBIE MaciITaObl
YMEHBIICHUSI W yBenudeHus. Jluauu: Tunsl ¥ tonmmuHa JuHuA. pudt: THOBEI 1 pasmeps
upudtoB. OCHOBHbIE HAMUCH IPaQUUECKUX U TEKCTOBBIX JOKYMEHTOB.

1.2. T'eomerpuueckue mnoctpoeHus. ConpspkeHUsi: OCHOBHBIE BHUIbl W IpaBUia
BBINIOJIHEHMS. YKIIOHBI U KOHYCHOCTH: pacyeT W IpaBWJia HAaHECEHUs Ha udeprexe. [lenenue
OKPY’KHOCTH Ha paBHbIe yacTU. HaHeceHre BBIHOCHBIX U Pa3MEPHBIX JIMHUN Ha YEpTEXKE.

Paznen 2. [IpoenmpoBaHue reoMeTpUIECKUX GUTYD.

2.1. Meroxn mnpoekuuii. Buasl npoenupoBanus. LleHTpanbHOE NpoenMpoBaHME: LIEHTP
MPOCLMPOBAHUS, IUIOCKOCTh MPOEKLMM, MOpoeuupyromue Jydd, npoekuuu. CBoiicTBa
LEHTPaJIbHOTO MPOeLUpOoBaHus. JIOCTONHCTBA U HEOCTATKH LIEHTPAJILHOTO MPOELIMPOBAHUS.

[TapannensHoe mnpoenupoBanve. Hampapnenue mnpoeuupyromux Jyded. CBolcTBa
napajuleJbHOrO  IpoeuupoBaHus. [IpoennpoBaHMe  KOCOYroJIbHOE U IPSIMOYTOJIBHOE
(oproronanbHoe). CBOWCTBAa OPTOrOHANBHOTO mMpoenupoBanus. OOpa3zoBaHUE KOMILJIEKCHOTO
yeprexa (dmropa Monka). OpTtoroHanbHblii uepTesk Touku. Koopaunarel Touku. IToctpoenue
TOYKH IO €€ KOOpAHHATaM.

2.2. llpsamble nuaun. CriocoObl 3aaHus NpsAMOi Ha uepTexke. Knaccudukanus npsmbix
[0 PAaCIOJIOKEHUIO OTHOCHUTENIBHO APYr Jpyra: HpsiMble IepeceKaroluiuecs, napajulesibHble U
ckpemmBaromuecs. Kimaccudukarus mpsMbIXx OTHOCHTEIBHO TUIOCKOCTEH MPOSKIUN: TPSIMbIE
00IIEero ¥ 4acTHOTO MOJIOKEHUSI — MPSMbIE YPOBHS U Ipoerupytomnue. [IpuHapiexxHocTh TOUKH
npsmoit. Teopema 0 MpoeupoOBaHUM NPSAMOIO yIJa.

2.3. ITnockocth. CriocoObI 3aaHus TJIOCKOCTH Ha yepTexe. Kitaccudukanms miockoctei
[0 PAaCHOJOKEHUI0O OTHOCHUTEIBHO TUIOCKOCTEH MPOEKIHHA: TUIOCKOCTH OOINEro W YacTHOTO
MOJIOKEHUS — IPOEUUPYIOIIKE U YpOBH. [[pUHAINEKHOCTh TOUKH U MPSAMOM TIIOCKOCTH.

2.4. Kpussle nuHuu. Knaccupukanuss KpUBBIX: LUPKYJIbHbIE U  JIEKAJIbHBIE,
3aKOHOMEpHbIE U He3akoHOMepHbIe. [lopsaok kpuBoil auHuM. [Inockue KpuBbIe TUHUN BTOPOTO
NopsJKa: AJUMIC, mapaboia, runepOoisia. ITpocTpaHCTBEHHBIE KpUBbBIE: LWIMHIpPUYECKas U
KOHUYECKasi BAHTOBBIE JINHUMU.

2.5. IlosepxHoctu. OOpa3zoBaHMe ¥  3aJaHUE  MOBEPXHOCTEH Ha  YepTexe
(KkMHeMaTHYecKuil M KapkacHbIil crocoObl). IloHsTHe 00 ompexaenuTene MOBEPXHOCTH.
Knaccudukanus mnoBepXHOCTEH: nMHeHYaTble W HEJIUMHEHYaTble, MOBEPXHOCTH BpAaIlIECHUS,
MOBEPXHOCTU C JBYMs HaNpaB/SIOIIMMU M IUIOCKOCTBIO TMapajuienusMa. BuHTOBbIE
MOBEPXHOCTU. XapaKTepHbIE JIMHUY OBEPXHOCTEHN BpAILEHUS: MEpUIUaHbl, TJIaBHBIA MEpHINaH,
napajuiesiv, 9KBaTop, ropio. IlprHauiexkHOCTh TOUKH TOBEPXHOCTH.

2.6. I'eomerpuueckue tena. [Ipoeki MHOTOTpaHHUKOB (IpaHHbIE T€OMETPHUYECKHE
Tesa), B TOM 4YHCJe NMpaBHIbHBIE (TETpasap, rekcadp, OKTadaAp, NOJEKa’dap, UKOcad/p), Tena
BpallleHus (UJINHAP, KOHYC, 1ap, TOp).

2.7. Cummerpusi reoMeTpudeckux @uryp. CUMMeTpuss OTHOCUTENIBHO IUIOCKOCTH,
npsiMoi, Touku. CUMMeTpHs BpalleHUs, TOPSJOK OCH CUMMETPUH.

2.8. OmpeneneHne HaTypaJbHOM  BEIMYMHBI  OTpPE3Ka MpPSAMOM M IUIOCKOM
¢urypsl. Onpenenenue HaTypajJbHOM BEIWYMHBI OTpE3Ka MPSAMOM crocoOOM MPSMOYTOJIbHOTO
TPEyrojbHUKAa M CHOCOOOM MpPOEIMPOBAHUS HA JOMOJHHUTEIbHYIO IUIOCKOCTh. [locTpoeHue
HaTypaJIbHOM BEJIMYMHBI TUIOCKOIN (PUTYpHI.

2.9. llepeceuenne reoMmeTpuyeckux  o0Opa3oB. [lepeceueHne  MHOTOTPaHHUKOB,
MHOTOTpaHHHKA C TMOBEPXHOCThIO BpauleHus. [lepecedyeHne MOBEpXHOCTEW BpalleHUS: JBYX
MPOEUUPYIOIINX IMOBEPXHOCTEM, Mpoeuupyrolmen ¢  Henpoeuupyroueid. Ilepeceuenue
HENpPOELUPYIOIINX TOBEPXHOCTEH BpalleHHs ¢ NapauieIbHbIMU oOcaMU. Teopema o
NIEPECEYEHNHN COOCHBIX TOBEPXHOCTEH BpamieHusa. llocTpoeHme nuHUM nepeceyeHus
HENPOELUPYIOIINX MOBEPXHOCTEH BpalleHHs] ¢ MEePeceKaloIUMUCi OCAMH  METOJIOM



KOHIEHTpUYeckux cdep. YacTHble cilydau MepeceuyeHus MOBEPXHOCTEH BTOPOro MOpsKa:
TeopemMa MOHXa U €€ CIIeJICTBUE.

Paznen 3. M3o6paxenus npeameton mo ['OCT 2.305-2009.

3.1. U3oOpaxenus. Bunpl nzobpaxenuit mo I'OCT: Buabl, pa3pesbl, ceueHUs, BHIHOCHbBIC
anemeHTbl. OcHOBHBIE BUJbI. ['N1aBHBIN BuA, TpeOOBaHUS, MPEIbSIBISEMbIE K TJIABHOMY BUIY.
JlomoHUTEIbHBIE W MECTHBIE BHIBI. Pa3pesbl, kimaccudukaiusi pa3pe3oB MO PACIIOIOKCHHUIO
CeKyIlleld IIJIOCKOCTH OTHOCHTENBHO IIJIOCKOCTEH MpOeKUUH: pa3pe3bl BepTHKaIbHbIC,
TOPU3OHTANIbHBIE W HAaKIOHHBIC. Knaccudukamus pa3pe3oB MO YHCTY CEKYIIMX IUIOCKOCTEM:
pa3pe3bl MPOCThbIE U CJIOXKHBIE — CJOXHBIE CTYIIEHUYaThle M CIOKHBIE JIOMaHbIe pa3pe3bl.
CoBmMmernieHable  n300pakeHus. MecTHbie pa3pe3bl. CedeHuss HAIOKEHHBIE W BBIHECECHHBIC.
BriHocHble anementsl. [IpaBuina 0603HaueHNs H300paskeHUH.

3.2. HaknonHsie ceueHus reomerpuueckux tei. [loctpoenue mpoekiuit 1 HaTypaibHBIX
BEJIMYMH TEOMETpPUYECKHX Tejd. HakioHHble ceueHuss MHOTOIpaHHUKOB. Buael u mpaBuia
MOCTPOCHUS CEYEHUM IWIMHJpA. 3aBUCHUMOCTb BHJIa HAKJIOHHOTO CEUEHHsS KOHyca OT
pacMoIOKEHUS CeKyIleld TIOCKOCTH OTHOCHTEIBHO OCH KOoHyca. HakiOHHBIE cedeHus Iapa.
[IpaBuna nocTpoeHUs: HAKIIOHHBIX CEYEHUN COUJICHEHHBIX TEJl.

3.3. AxcoHoMmeTpuueckue uepTexku wuzgenuid. ObpazoBaHue aKCOHOMETPHUYECKOTO
yeprexa.  I[lepBuyHas u  BTOopuuHas  npoekmuu.  KoddduumeHTs  HCKaKeHUs
aKCOHOMETpHUYecKoro ueprexka. llepexoa oT HaTypaldbHBIX KOI(PPHUIMEHTOB HMCKAKEHUSA K
NpUBEIECHHBIM. Buael akcoHomeTpuu. BeimonHeHune 4yeprekeid MHOTOYTOJIBHHKOB U
OKPYKHOCTEH B MPSAMOYTOJIbHOW M KOCOYrOJIbHOH (TOpU3OHTANbHON U (POHTAIBLHOMN)
M30METPHUAX. AKCOHOMETPUUECKHUE YEPTEKHU Tr€OMETPUIECKUX Tell. Pa3pe3sl B aKCOHOMETPHH.

3.4. Ilpumenenne o0Opa3oB W METOAOB HAuepTAaTEIbHOW TEOMETPUU JUIS PELICHHS
(bU3HKO-XMMHYECKUX 3a1a4. [ paduaeckoe n300pakeHHe COCTaBa MHOTOKOMIIOHCHTHBIX CUCTEM:
OTPE30K COCTaBa, TPEYTOJIBHUK COCTaBa, TETpa’dap cocTasa. [ 'paduueckoe n300paxeHre CBONCTB
MHOTOKOMIIOHEHTHBIX cHcTeM. ['paduueckoe M300pakeHHE CTPYKTYPHI BEIIECTB, MPUMEPHI
M300paKeHHsI BEIIECTB.

4. O0beM y4eOHOH JUCIHILINHBI

" B 3au. | B akan.
Bunel yueOHOI nesTeIbHOCTH

el qacax
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 110 Y4eOHOMY IIAHY 4 144
KonrakTHas padora (KP): 1,33 48
Jlexumn (Jlek) 0,44 16
[TpakTnueckue 3anstus (I13) 0,67 24
JlabopaTtopusie paboTs (J1ab) 0,22 8
CamocrositeabHas padora (CP): 2,67 96
PacuerHo-Tpaduueckue padboThl 1,89 68
[ToaroToBKa K KOHTPOJIHHBIM paboTaM 0,25 9
KoHTakTHas camocTosiTeabHas paboTa 053 0,4
CamocCTOsITeTbHOE H3YUYCHHE PA3/IeTIOB TUCIIUILUIMHBI ’ 18,6

Bua KOHTpOJISA: 3a4eT ¢ OLeHKOM - -

. B 3au. | Bacrp.
Bunpl yaeOHOM AedTenbHOCTH

el yacax
O0mas TPyA0eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY IIAHY 4 108
KonraktHas patora (KP): 1,33 36
Jlexmn (Jlek) 0,44 12
[Tpaktuueckue 3ansatus (113) 0,67 18
JlabopaTtopusie padoTs (J1ab) 0,22 6
CamocrositeabHas padora (CP): 2,67 72

PacuetHo-Tpaduueckue paboTbl 1,89 51




[ToaroToBka K KOHTPOJIBHBIM paboTam 0,25 6,75

KoHTakTHas camocTosTenbHas paboTa 053 0,3
)

CamocrosTenpbHOe U3YUECHUE PA3eNOB JUCIUILUIHHEI 13,95

Bua KoHTpOJIAA: 3a4eT ¢ OLeHKOM - -

AHHOTanuA padoyeil NPOrpaMMbl AU CHUNIMHBI
«MatepuaJjioBe/ieHHe B TEXHOJIOTMH TYTOMJIABKUX HEMETAINYECKHUX H CUJIMKATHBIX
MaTepHaJIOB)

1. Hem awennmummst - TPUOOpPETEHHE CTYACHTaMU 3HAHUM, HEOOXOTUMBIX Jis
CaMOCTOSITEJIFHOTO PEIICHUSI BOMPOCOB, CBA3AHHBIX C BHIOOPOM MaTepUAIOB 00OpPYIOBaHHSA
MPOU3BOJICTBA TYIOIUIABKUX HEMETANIMYECKUX U CHIMKATHBIX MaTepHalioB, a Takke
HYKOHOMHYECKUX U IKOJIOTUYECKHX (PaKTOPOB.

2. B pe3yabrare wu3ydyeHHs JAUCUMILVIMHBI OOy4alouUuiicsi 1O mporpaMmme
0akajaBpHUaTa q0JIKeH:

Obaaoams cnenyromumu npopeccuonansubiMu (I1K) komnereHuusamu:

— CHOCOOHOCTBIO TMPHHUMATh KOHKPETHBIE TEXHHUYECKHE pEIICHUS Npu pa3padoTke
TEXHOJIOTHYECKHUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJOTHH C Y4YEeTOM
IKOJIOTUYECKUX TociencTBrid ux npuMeHenus ([1K-4);

— CHOCOOHOCTBIO TPOBOAMTH aHAJIHM3 CBIPbS, MATEPUAIOB U TOTOBOM MPOIYKIIHH,
OCYILECTBIIATH OLIEHKY pe3ynbraToB aHanu3a ([TK-10);

— TOTOBHOCTBIO TPOBOJUTH CTaHAAPTHbIE M  CEPTHU(PHUKAUOHHBIE HCIBITAHUS
MaTepualioB, U3ICIHUN 1 TexXHOIoruueckux mnpomeccos (ITK-17);

— TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUE CBOMCTB XUMUYECKUX IJIEMEHTOB, COCIMHEHUN U
MaTepUalioB Ha UX OCHOBE JIJIs pelIeHus 3a1a4 npodeccuonanbHou aestenaprocty ([1K-18).

3namov:

— KIaccu(UKaluio, CTPYKTYpY, COCTaB M CBOMCTBa MaTEPUAJIOB, HCIOJb3yeMbIX, B
YAaCTHOCTH, B TEXHOJIOTHSIX TYrOIUIABKUX HEMETAUTMYSCKUX U CUIIUKATHBIX MaTEPUAIIOB;

— MAapKHPOBKY MaTepHaliOB, HCIOJIb3YEMbIX, B YACTHOCTH, B TEXHOJIOTHSX TYTOIUIABKHX
HEMETATMYECKUX U CHIIMKATHBIX MAaTEPUAIIOB, [10 POCCUNUCKUM CTaHAApTaM;

— OCHOBHBIE KOHCTPYKIIMOHHBbIE U (YHKIMOHAJbHBIE  MaTepuaabl MPOU3BOICTBA
TYTOILIAaBKUX HEMETAINIMYCCKUX U CUIIMKATHBIX MaTepI/Ia.HOB;

Ymemn:

— paluoHaIbHO  MOJAOO0paTh  KOHCTPYKIIMOHHBIH Marepuan Uil XHMHKO-
TEXHOJIOTMYECKOI0 Ipoliecca (peakropa, anmapara, MallMHbI) C Y4€TOM METOJOB 3alIUThl OT
BO3MO>KHOT'O BO3JEMCTBHSI TEXHOJIOTUYECKON CpEIbl;

Braoemy:

— METOJaMHU OIpe/eNIeHUs] CBOWMCTB MAaTEpHUaJIOB, HCIIOIB3yEeMBIX, B YaCTHOCTH, B
TEXHOJIOTUSIX TYTOIUIABKUX HEMETATMYSCKUX U CUIIMKATHBIX MAaTEPUAJIOB;

— JAHHBIMU JUIsl TIPUHSATUS KOHKPETHBIX TEXHUYECKHX pEIIeHWH Mpu pa3pabdoTke
TEXHOJIOTHYCCKUX IIPOLCCCOB IMMPOU3BOACTBA TYTOIUIABKUX HEMCTAUIMYCCKUX W CHUIIUKATHBIX
MaTepuanoB ¢ TOYKU 3pEHHS TEXHUKO-IKOHOMUYECKOH 2 (HEKTUBHOCTH.

3. Kpartkoe cogep:xanue TUCUMIIIIMHbBI

Pasznen 1. Beenenune. @U3NKO-XMMHUYECKHE OCHOBBI MAaTEPHUAJIOBEICHUS

MarepuanoBeieHne Kak Hayka: IeNH, 3aJa4d M 3HAUYeHHE JUCHHUIUIMHBL OO0rue
TpeOoBaHUs, IPEIBABISIEMbIE K MaTeprallaM B 3aBUCUMOCTU OT YCJIOBHM HCIIOIH30BAHUS MU
sKcIuTyaTanuu. Pa3sButue Hayku o marepuanax. Poib pycCKHMX YYEHBIX B pPa3BUTHHM HayKH.
Joctuxenuss B 0o0macTd  CO3JaHMSI  HOBBIX ~ MaTEpHUaloB, TEXHHKO-dKOHOMHYECKAs
3¢ (HEeKTUBHOCTh UX MPUMEHEHHUs. 3HAaU€HHE MAaTepHaliOB B Pa3BUTHH XMMUKO-TEXHOJIOTHYECKUX
IPOIIECCOB U 00ECTIEYeHUH UX OE€30MaCHOCTH.

OcHOBHbIE TOHSTHSI O CTPOCHHUHU, CTPYKType M CBOWCTBax MaTepuajoB. MeTobl
M3Y4YEHUs CTPYKTYPhI U CBOMCTB MaTEpHUAJIOB.




Crtpoenune matepuanioB. OCHOBHBIE THUITBI KPUCTAIMYECKUX pemreTok. Kimaccudukanus
KPUCTAJUIOB 10 TUIIAM CBSI3U. AHU30TPOIHS CBOMCTB KpucTaioB. CTpoeHUE peaabHbIX
KpuCTAIIOB. JleeKThl peaibHbIX KPUCTAIIJIOB U X BIUSHUE HA CBOMCTBA METAJUIOB U CILIABOB.
CaoticTBa aucnokanuii. JluarpaMma «IioTHOCTh AeEKTOB-TIPOYHOCTHY. Kpucrammm3ars
METaJUIOB U cI1aBoB. CaMoINpon3BoJbHas Kpuctaun3anusa. HecamonponsBonbHas
KpucTaIM3anus. AMopQHbIe MaTepuaibl. AIIOTPOITUYECKUE TIPEBPAIICHUS METAIIIIOB.

CgoiictBa MarepuanoB. [lokazarenu cBoiicTB. Kitaccudukanms cBoiicTB. MexaHuueckue,
duznyecKkrue, XUMHUYECKUE, IKCIUTYyaTAllMOHHBIE M TEXHOJOTHYECKHE CBOWCTBA MAaTEpPHAJIOB.
[Toka3aTenn MEXaHMYECKUMX CBOMCTB, OIpENENseMble IpU CTAaTUYECKHX HCIBITAHUSAX Ha
pacTsbkeHne W m3ru0. MeToasl  ompeneNeHus TBEpAOCTH MarepuanioB. Ilokazarenu
MEXaHUYECKUX CBOMCTB, ONPEAEIsAEMbIE IPU JUHAMUYECKUX U HUKIMYECKUX UCIIBITAHUSX.

OcHOBBI TeopuH CIUIaBOB. [[narpamMmbl COCTOSIHUSI CIJIaBOB. T€PMUHBI U OINPEICICHHUS.
JuarpaMmbl — «cOCTaB-cBOMCTBO». Pa30BbIi COCTAB CILJIABOB. 3aBUCHMOCTh MEK]ly CBOMCTBAMHU
CIUIaBOB M TUIIOM auarpammsl coctosinus. [Ipasuio H.C. Kypnakoga.

Paznen 2. Metauindeckue MaTepuaibl

Keneso u crinaBel Ha ero ocHoBe. Ctanu U 4yryHbl. JKene30yriepoaucThie CIIIaBhI.
CTpyKTypbl CIIaBOB Xkej1e30-yriiepoa. JluarpaMMbl COCTOSIHUS KEJI€30-1IEMEHTHT.

KommoHeHTHI, (pa3bl U CTPYKTYPHBIE COCTABIISIONINE CTAJICH U OCIIBIX YYT'YHOB.

KoHCTpyKIIMOHHBIE METAIIIMYECKUE MAaTepUabl. Y TJIEPOJAUCTHIE U JIESTUPOBAHHBIE CTAIIN.
Knaccugukarus craneid, onpeaeneHne NOHATHS KauecTBa CTanu (TpeOOBaHUs K Ka4eCTBY).
Brnusinue yriepoja v MoCTOSHHBIX (TEXHOJIOTMYECKUX ) TPUMEcel Ha Ka4eCTBO CTalld, METOIbI
YIIYYIICHHUS] Ka4eCTBa CTaIM (TIOBBIIIICHUE €€ KOHCTPYKIIMOHHON MTPOYHOCTH). BiinsiHue
JIETUPYIOLIUX 3JIEMEHTOB Ha CBOMCTBA cTainu. KoHCTpyKIIMOHHbBIE cTainu. IHCTpyMeHTanbHbIe
cramu. Knaccudukanust yriaepoaucThiX U JISTUPOBAaHHBIX cTaneil. MapkupoBka craneit UyryHsl
U TBep/ble crutaBbl. CBOMCTBA U Ha3HaueHue uyryHa. [Ipouecc rpadutuzanuu. YyryHsl cepsie,
OeJble, KOBKHUE, BRICOKOIIPOUHBIE, MX CBOWCTBA, 00JIACTh MPUMEHEHHMSI, MAPKHUPOBKA.

Tepmuueckas o6padoTka. Teopus u mpakTHKa TEPMUUECKONH U XUMHUKO-TEPMUYECKOM
00pabOTKM METAIIOB U CIUTaBOB. [Ipupoa, MEXaHW3M U YCIIOBHS MPOTEKAHUS CTPYKTYPHBIX
MIpeBpalleHui B cTayi. Buabl Tepmudeckoit 00padoTku cranu: omkur I u I poga, moaHsIi u
HETOJHBIA OT)KHUT, HOpMaJTU3aIlys, 3aKalika, OTIYCK. 3aKaIuBaeMOCTh U TPOKATMBAEMOCTh
ctaneil. BnusiHue TepMudeckoit 00pabOTKH Ha MEXaHWUYECKHe CBOMCTBA cTanu. Ouznyeckue
OCHOBBI XUMHUKO-TepMuieckoil 00padboTku. Jnddy3rnoHHOE HACBIIEHHE TOBEPXHOCTH CTaIH
HeMmeTaIaMu. Busiel v criocoObl ieMeHTanuu. A3otupoBanue cranu. JAuddy3rnonnas
MeTtayumm3anus. oHHas XuMUKO-TepMudeckas 00padoTka.

[[BeTHBIC METAIJIBI U CIUIAaBBI HAa UX OcHOBe. OOIIas XapakTepUCTUKa U Ki1acCU(UKAIIHS
MEIHBIX cIuiaBoB. JlaTyHu, OpOH3bI, MEIHO-HHMKEJIEeBbIe cruiaBbl. OOmIas XapakTEepUCTHKA
ATIOMUHHUEBBIX CIUIaBOB. JlehopMupyeMble aTrOMUHUEBBIC CILIABBI, JIMTEHHBIC ATIOMUHHUEBBIE
craBbl. OO0ImIas XxapakTepucTHKa MarHUEBBIX CIUIaBOB. JleopMupyembie MarHuEBbIE CIUIABBI.
Jlutelinple MarHueBble CIlaBbl. TWTaH M CIJIaBbl HA OCHOBE TUTaHAa. BiusHMe lerupyrommx
AJIEMEHTOB HA CTPYKTYPY M CBOKMCTBA TUTAHOBBIX CIUIABOB. bepuJIInii U CIUIaBbl HA €r0 OCHOBE.
TyromnnaBkue METaIIbI U CILJIaBbI HA KX OCHOBE.

[TopornrkoBbie MeTANIMYECKHE MaTepualibl. Matepuasbl ¢ 0COOBIMU JIEKTPUUECKUMHU
CBOWCTBaMH.

Pasznen 3. OCHOBBI KOPPO3UU METALIOB. [ [pUHIIMIIBI U METO/BI 3AIUTHI OT KOPPO3HUHU.

OcHoBHBIE TPUYUHBI KOPpO3uU MeTaIoB. [Tokazarenu kopposuu. Knaccudukarms
KOPPO3HOHHBIX MPOIECCOB. XUMUYECKasi Koppo3us. ['azoBas kopposusi. Kopposus B KHUIKOCTIX
— HEAJIEKTPOJUTAX. DIEKTPOXUMUYECKAs KOppo3us. KuHeTHKa 31eKTpOXUMUYECKON KOPPO3HH.
Koppo3us MeTanioB B yCI0BUSIX TEXHOJOTHUYECKUX CPES XUMUYECKUX TTPOU3BOJICTB.

[IpuHUKIIBI U METOIBI 3aLTUTHI OT KOppo3un. Koppo3nOHHOCTONKHE METAIITUYECKUE U
HEMETAJNIMYECKHUE MaTepHraibl. MeTOIbl 3aIlIMThI MAIIMH U allllapaTOB XUMUYECKHX
MPOU3BOJICTB OT KOppOo3uH. MHrHOUTOPEI KOPPO3HU. DIEKTPOXUMHUECKAs 3alUTa. 3allUTHbIE
MTOKPBITHS.



Paznen 4. Hemerannuueckue Matepualibl

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coeAuHEHUH. CTpoeHne 1 CBOMCTBA
OJIMMEPOB. TepMOpeakTUBHBIE U TEPMOIUIACTUYHBIE MOJUMEphl. CTpOEHUE U CBOMCTBA
m1actMacc. OCHOBHBIE Pa3HOBUAHOCTU MPOMBILIUIEHHBIX IIOJUMEPOB U IIACTMACC.
["a30HanoJIHEHHBIE TIACTMACCHI.

Oco0eHHOCTH CTPOEHUSI, CBOMCTBA PE3MHOBBIX MaTepuaoB. Pe3uHsl 0011ero
Ha3HA4YCeHMUs], CIICUAIbHbBIC PE3UHBI U 00JACTH UX MPUMEHEHUS.

Jlakokpacounsle marepuainsl (JIKM). OcnoBubie Bunbl JIKM. Kpacku, 1aku, rpyHTOBKa,
LINaTJIEBKA.

Kepamuueckue matepuaibl. KOHCTpyKIIMOHHAS,, HHCTPYMEHTAJIbHASL U TEXHUYECKast
kepamuka. Heopranndeckoe crekio. Knaccudukanus cTeKol Mo Ha3HaYeHUIO U 00J1acTu
npumMeHenus. Cutamibl. ['padur. AcOect. CBoiicTBa U 00J1aCTH TPUMEHEHHS.

Cwma3zouHble Macia, INIACTUYECKHE CMa3KH, TBEpP/Ible cCMa304Hble MaTeprasbl. CMa304HO-
OXJIAXKJAIOLINE KUIKOCTH.

JpeBecHble KOHCTPYKIIMOHHBIE MAaTEPHAIIBI.

AHTU(DPUKIIMOHHBIE METAJUTMYECKHE U HEMETAJUIMYECKUE MAaTePUAITBL.

Komnosunmonnsie marepuainsl (KM). OOmas xapakTeprucTika KOMIIO3UIIMOHHBIX
MarepuaiioB. /JucnepcHo-ynpouenusie KM, cnouncteie KM, BosokHucThie KM.
KoMmno3uimonusie MaTepuaibl Ha METAUIMYECKOW U HeMeTauindeckoit ocHoBe. CATL
(crieueHHbBIE ATFOMUHUEBBIC TTOPOILITKH ). APMUPOBAHHBIC MTOJTUMEPHBIE MaTEPUAIIBI.
Kepamuueckre KOMIO3ULUOHHBIE MaTepUalbl. Y TIEPOAHbIE KOMIIO3ULMOHHBIE MATEPUAIIBI.

[TonsATHS 0 HAHOTEXHOJIOTUSAX, HAHOMaTepuasax. [[puMeHeHne B MPOMBIIIIEHHOCTH.

Brnusinue o0nydeHus Ha CTPYKTYpY, MEXaHHUECKHUE CBOICTBA U KOPPO3UOHHYIO
CTOMKOCTh MaTepUaioB. PaagnalluOHHOCTOMKUE CTaJU U CIUIABBI.

Paznen 5. DxoHOMHUYECKH OOOCHOBAHHBIN BHIOOP MaTEPHAIIOB.

Bb160p KOHCTPYKIIMOHHBIX MaTEPUAIOB JUIsl KOHKPETHOTO TEXHOJIOTHYECKOIo MpolLecca.
Brei6op MaTtepuanoB [isl TEXHOJOTHH niepepadoTku noiauMepoB. Kpurtepuu u anroputm Beidopa
KOHCTPYKIIMOHHBIX MAaTEPUAIOB. DKOJIOTHYECKHNE U IKOHOMUYECKUE aCIIEKThI
MaTepHUaNOBEICHUS U 3aIUThl MAaTEPUAIOB OT KOPPO3HH.

4. O0beM y4eOHOI U CIUNITHHBI

. B 3aueTHEBIX B akanewm.
Bunpt yueOHoi pabOThI
eIMHUIIAX yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
KonTakTHas padora - ayANTOPHBIC 3aHATHSA: 1,3 48
Jlexruu (JIek) 0,9 32
[Tpaktuueckue 3ansatus (I113) 0,4 16
CamocrosiTtesbnas padora (CP): 1,7 60
Pedepar 0,6 20
KonTtakTHas camocrositenpHas pabora 11 0,2
CaMoCTOSTENbHOE U3YUYEHUE Pa3/1€]0B JUCIUILINHEI ’ 39,8
Bup kourpoasi: 3auer +
Bunsl yueOHoM paboThI B sauetHbix B acrp.
eIMHUIIAX qacax
O0mas Tpy10eMKOCTh JMCIUILIMHBI 110 Y4eOHOMY IVIaH 3 81
KonTakTHas padoTa - ayIuTOpPHbIE 3aHATHA: 1,3 36
Jlexiuu (JIek) 0,9 24
[TpakTuueckue 3anstus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KoHTtakTHas camocTosTenbpHast pabota 1,1 0,15




CaMoCTOsITENIbHOE U3YUEHUE Pa3/1e€]I0B JUCIUILINHEI 29,85
Bun konrpoJsi: 3ader +

AHHOTanuA padoyeil NPOrpaMMbl AUCUUNIMHBI
«MoaeaupoBaHue XUMHKO-TEXHOJIOTMYECKHUX MPOLECCOB B XUMHYECKO TEXHOJIOTHHU
TYTOIJIABKUX HEMETAIMYECKUX U CHIIMKATHBIX MAaTepHAaI0B»

1. Heap AucOMIUIMHBI — TpHOOpeTeHHe 0a30BBIX 3HAHUN IO OCHOBHBIM pa3zieliaM
Kypca, a TaKkK€ yMEHHH M MPAKTUYCCKUX HABBIKOB B O0JIACTH MOJCITHPOBAHUS XHMHKO-
TEXHOJIOTHYECKHUX MPOILIECCOB, UCIOIBb3YEMbIX IMPHU PEIICHUU HAayYHBIX U MPAKTUYECKUX 3a7ay
CTYJCHTaMH BCEX CTCIIHATLHOCTEH.

2. B pe3yabTaTe OCBOEHHsI JAUCHHUIUIMHBI OO0y4YalOIIMiC 1O MNporpamMme
O0akajiaBpHUaTa JI0JI:KeH:

Obnadams cnenyromumu obmenpodeccuonanbapiMu (OIIK) u mpodeccrnoHanbHBIMU
(IK) xoMIieTeHIUSIMHU:

— CIIOCOOHOCTBIO BJIAJIETh OCHOBHBIMH METOJAaMH, CIIOCO0AMU U CPEJICTBAMU IMOJIYUYEHHUS,
XpaHeHUs, TepepabOTKu HHQOpPMAIMK, HABBIKAMU pPa0OThl KOMITBIOTEPOM KaK CpPEICTBOM
ynpasienus uapopmarueii (OITK-5);

— TOTOBHOCTBHIO TMPUMCHATh AHAIMTUYECKUE W YHUCICHHBIE METOJbI PEIICHUS
MOCTaBIICHHBIX 33/1a4, UCIIOJIb30BATh COBPEMEHHbIE WH(OPMALIMOHHBIE TEXHOJIOTHUH, MIPOBOIUTH
00paboTKy WH(OpPMAIMKA W HUCIOJIL30BAHUEM IMPUKIAJHBIX TPOTPAMMHBIX CPEICTB CQepbl
npodecCuoHaNbHOM AeSITeTbHOCTH, UCIIOIb30BATh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOCH MPOPECCHOHAIBHON JICSATCILHOCTH, MAKEThl MPUKIAIHBIX IMPOTPAMM IS
pacuéra TeXHOJOTHIEeCKUX mapaMmeTpoB obopynoBanus (I1K-2);

— CIIOCOOHOCTBIO IIAHUPOBATH U TIPOBOJUTH (PHU3MUECKHE U XUMUYECKHIE SKCIICPUMEHTHI,
MPOBOAUTHE O00pPabOTKY UX PE3YyiIbTATOB M OIEHMBATH MOTPEIIHOCTH, BBIABUTATH THIIOTE3bI U
YCTaHABIIMBATh TPAHUIIBI MX MMPUMEHEHHS, MPUMEHATh METOIbl MATEMAaTHYCCKOTO aHaIHM3a U
MOJIETTMPOBAHHMSI, TEOPSTUIECKOTO U IKCIIepUMeHTanbHOro uccienoBanus (ITK-16);

3nams:

— METOJABI TOCTPOCHUSI IMIHUPUYECKUX (BEPOSTHOCTHO-CTATUCTHUECKUX) U (PHU3UKO-
XUMHUYECKHX (TEOPETUUYECKUX ) MOJIEIICH XUMHUKO-TEXHOJIOTUIECKIX MTPOIECCOB;

— METOJIbI HACHTU(UKAIIMYA MAaTEMAaTHYECKIX OMUCAHUIM TEXHOJIOTUYECKUX MPOIIECCOB HA
OCHOBE DKCIIEPUMEHTATBHBIX JIAHHBIX;

— METOAbl ONTHUMH3AIMH XUMHKO-TEXHOJOTUYECKHX MPOIECCOB C MPUMEHEHHUEM
OMIUPUYECKUX U/ HITN PUIUKO-XUMHUYECKUX MOJICIICH.

Ymemy:

— TPUMEHATh W3BECTHBIC METOJbI BBIYUCIUTEIHLHON MaTeMaTHKH M MaTeMaTHYeCKON
CTAaTHCTUKH JUIsl PEIIeHHUS KOHKPETHBIX 3aJad pacyera, MOJCIHPOBAHUS, UIESHTUDUKAIUHA U
ONITHMH3AIMH TIPH HCCIICIOBAHUH, MPOCKTUPOBAHUU W YIPABICHUU MPOIECCAMU XHUMHUYECKOM
TEXHOJIOTHUH,

— UCIOJB30BaTh B CBOCH MPAKTUUYCCKOW JIEATEITBHOCTH JIJISl JOCTHKCHUS TTOCTABICHHBIX
1eJIel U3BECTHBIE MAKEThI MPUKIIATHBIX POTPAMM.

Braoemy:

— MeTOJAaMH MaTeMaTH4YeCKOW CTAaTHCTUKH JUIsi 00pabOTKHU pe3yabTaTOB aKTUBHBIX W
MTACCUBHBIX KCIICPUMEHTOB;

— METOJlaM{ BBIYHCIUTEIBHON MaTeMaTHUKU JUIsi pa3padOTKH W peanu3alid  Ha
KOMITBIOTEpPAaX aJTOPUTMOB MOJICITUPOBAHUS, WICHTH(PHUKAIMA W ONTHMH3AIMH  XHMHKO-
TEXHOJIOTHYECKHUX MPOIIECCOB.

3. KpaTkoe conep:kaHue TUCHUTIIHHBI

OCHOBHBIE TIOHSTHS.
OCHOBHBIC TIPHHIIUAIIBI  KOMITBIOTEPHOTO MOJICTHUPOBAHUS  XHMHUKO-TEXHOJIOTHUCCKHUX
nporeccoB (XTII). MaremaTnyeckue SMIUPUYECKUE U MAaTeMaTHYEeCKUE (U3UKO-XUMUUIECKUE



MOJEIM M KOMIBIOTEPHOE MOJEIMpPOBaHUE. JIeTEpMHHHPOBAHHBIE U  BEPOATHOCTHBIC
MareMaruyeckue mozaenu. [IpuMeHeHre MeTo00rui CUCTEMHOTIO aHaJIM3a [l PELICHUS 3a1a4
MozenupoBanus. lIpuMeHeHume npHHLOMIIA «YEPHOrO SANIMKa» IPU  MaTEMaTHYECKOM
MOJICIIMPOBAaHIH. ABTOMAaTH3UPOBAHHbBIE CUCTEMBI MPHUKIAAHON nHopMaTuku. Mepapxudeckas
CTPYKTypa XHMMHYECKHX IIDOM3BOJACTB M HX MareMarudeckux wMogneineu. IIpumenenne
KOMITBIOTEPHBIX MOJEJIEH XMMHMYECKUX IIPOLECCOB [UIs aHaau3a, ONTUMH3ALUMU U CHHTE3a
XUMHUKO-TEXHOJIOTHYECKUX cucTteM. OCHOBHBIE IIPUEMBI MAaTeMaTHYECKOIO MOJEIUPOBAHU:
OIMIIUPHUYUECKUH, CTPYKTYPHBIN ((PU3UKO-XUMHUYECKUH) U KOMOWHUPOBAHHBIM (TEOPETUUECKU).
ITocTpoeHne cTaTUYECKUX M JUHAMHYECKUX Mozeneil. Pemenue npsambix 3agad. [IpoekTHbil U
NOBEPOYHBIH (OLIEHOYHBII) pacyeT mpoueccoB. Pemenne oOpaTHbix 3agad. [lapamerpudeckas u
CTPYKTYpHasi HIEHTU(UKAUSA MaTeMaTHYeCKUX Mojele. VYcTaHOBJIEHHE aJeKBaTHOCTU
MaTemMaTuueckux  Mojenei. CrpaTerus  INpOBENEHUS  PACUETHBIX  MCCIEAOBAHUH U
KOMIIBIOTEPHOI'0 MOJIEJIMPOBaHUS PEaIbHBIX IIPOLIECCOB.

Paznen 1. IlocTpoenue sMnupuyeckux MoeIel XUMUKO-TEXHOJIOTHYECKUX ITPOLIECCOB.
1.1. ®opmynupoBKa 3azayd amnmpoOKCUMAalUU NAaHHBIX Ui ONMCAaHUS HKCIEPUMEHTAIbHBIX
3aBUCUMOCTEH M IOJY4YEHHMS OSMIMPHUYECKMX MOJEIEH IIpOLeccoB. Buael Kpurepues
annpoxkcuMauuu. Kpurepuil MeToga  HaMMEHBUIMX KBazpaToB. PemeHue 3amauun
AllIPOKCUMALIMKA  JUI1 HEJIMHEWHOM W JIMHEWHOM II0 IapamerpaMm Mojened. MarpudHas
(dopMynHupoBKa 3aauM alMpoOKCUMAlMU. AHATUTUYECKUH U aNrOPUTMUYECKUNA MOIXOABI IS
pelmeHuss 3a1add annpoKCUMAalWy JUIsl JIMHEHWHBIX W JIMHEAPU30BAaHHBIX MOJEIEW METOIO0M
HAaUMEHBIINX KBaJPaTOB.
1.2. HopmanpHblii 3aKkOoH pacnpefesieHuss A BEKTOPHBIX CIy4allHbIX  BEJIMYUHBI U
ONPECIICHNE UX YHUCIIOBBIX XapaKTEPUCTHK. MareMaTHdyeckoe OKMJIAaHWE U AUCIEPCHUS I
BEKTOPHBIX CIIy4alHbIX BEIWYMH. JIUCIEPCUOHHBIM WM KOPPEJALMOHHBIN aHanu3. IloHsaTus
JUCIIEPCUU  BOCIIPOM3BOJUMOCTUH M aJ€KBaTHOCTH, a TakX€ - OCTATOYHOM JMCIIEPCHUM.
Omnpenenenne BHIOOPOYHBIX KOAPPHUIMEHTOB KOPPEISIIUA U KOI(P(PUIIMEHTA MHOXKECTBEHHOU
koppensauu. CTaTUCTUYECKUH MOAXOA K ONpPEeAETeHHI0 OIIMOOK W IOrpemHocTed B
JKCIIEPUMEHTAIIBHBIX TOYKAaX U3MEPEHUM.
1.3. PerpeccrOHHBIN U KOPPEIALMOHHBINA aHAJIN3 JJIs TOCTPOCHUS 3MIIMPUYECKUX MOJEICH Ha
OCHOBE JaHHBIX IIaCCUBHOTO »J3KcnepuMeHTa. l[loHaTus ¢QyHKOUM OTKIMKAa U (AKTOpPOB.
OcHOBHBIE TOMYUIEHUS PETPECCMOHHOTO M KOPPEJALMOHHOrO aHanus3a. Kpurepun npoBepku
OJIHOPOAHOCTH Jucnepcuii. BplOop BuIa ypaBHEHMH perpeccud, a TakXkKe OIpeesieHue
KO3(QUIMEHTOB perpeccud M HUX 3HAUYUMOCTH C HCMOJIb30BaHUeM Kputepus CTbloEHTa.
[Ipoienypa  WCKIIOUEHHUs]  HE3HAYUMBIX KO3 duimMeHToB  perpeccun.  OmnpeneneHue
aJICKBaTHOCTH PErPECCUOHHBIX MOJEINIEN € MOMOILbI0 KpuTepus duiepa.
1.4. OcHOBHBIE MOJIOKEHUSI TEOPUM IUIAaHUPOBaHUA 3KcrepuMeHToB (l): monHbI (QakTOpHBIN
skcniepumenT (IIPD) u obpaboTka ero pe3ynbraroB. ONTHUMaJIbHBIE CBOHCTBa MaTpHUIIbI
IUTAHUPOBAHMUSL U CBOMCTBO OpTOroHajmbHOCTU. OrmpeneneHre KO3PPUIMEHTOB MOJENIEH, HUX
3HaYMMOCTH W TPOBEpKa aJeKBAaTHOCTH ypaBHEHHs perpeccuu. CBoHcTBO poraTabenbHOCTH
MOJIHOTO (PaKTOPHOT'O IKCIIEPUMEHTA.
1.5. OcHOBHBIE TOJOXEHHUS TEOpPUM IUIaHUpOBaHUA HKcnepuMeHToB (ll): opToroHanbHbIN
HeHTpadbHbI KoMno3unnoHHbIM miaH (OLKII) skcnepuMeHTOB M 00paboTKa €ro pe3ysibTaroB.
ObecneueHre OPTOroHAILHOCTH MAaTPUIlbl IJITAHUPOBAHUS U ONpe/eTeHUEe BETUUNHBI 3BE€3JHOIO
wieya. OmnpeneneHre Kod3(Q(PUIMEHTOB MOJENW, HUX 3HAYMMOCTH U OLEHKa aJeKBaTHOCTHU
yYpaBHEHHUs perpeccuu. PacueTHOe BBIYMCIIEHNE KOOPAMHAT TOUKHA ONTUMYMa (3KCTpEMYyMa).
1.6. Ontumuzanust SKCIEPUMEHTAIbHBIX MCCIEIOBaHUNA C TpUMEHeHueM MeTtona bokca-
Bunbcona. OcHOBHBIE NOIXOAbl K ONTHUMM3ALMM OKCIEPUMEHTAIBHBIX HCCIIEIOBaHMI.
OKCIIEpUMEHTAIbHO-CTATUCTUYECKUT MeToA. CTpaTeruss IBHKEHHS K ONTHUMYMY LIE€JIEBOM
¢bynkuun (QyHKIMM — OTKJIMKA) TPagUeHTHBIM MeToA0M. KpHuTepuu MOCTHKEHHS <« IOYTH
CTaIlIOHAPHOM 00JacTU» U METOJIbl YTOUHEHHS MOJI0XKEHHUS ONTUMAIBHON TOUYKU B (PaKTOPHOM
IIPOCTPAHCTBE.

Paznen 2. IlocTpoeHne GU3HKO-XUMHIECKIUX XUMHUKO-TEXHOJIOTHUYECKUX MPOIIECCOB.



2.1 Drtambl MaTeMaTHYECKOro MojaelupoBaHud. DOpMyJIHpOBKAa THUIIOTE3, MOCTPOCHHUE
MaTeMaTHYECKOT0 OMHMCaHus, pa3padoTKa MOJICIUPYIOIIETO AIrOPUTMAa, IIPOBEpPKa aIeKBaTHOCTH
MOJIeIM W HIEHTU(UKALMS HMX I[apaMeTpOB, pacueTHbIe HCCIEAOBAaHUA (BBIYMCIUTEIbHbBIN
IKCIIEPUMEHT).

2.2 CocraBieHHe CUCTEM YPaBHEHHM MaTEeMaTHMUECKOIrO OIMCAHUS MPOIECCOB M pa3paboTka
(BbIOOpP)  aNTOPUTMOB UX pemieHUs. bIouHBIM NPUHIMI MOCTPOEHUS CTPYKTYPHBIX
MaTemMatuueckux mojeneii. O0o0ueHHOe OINMcaHue JBHMKEHHUS MOTOKOB (a3 B ammapartax ¢
IIOMOINBI0  TMAPOAMHAMMYECKHMX  MOJENEH,  YYHUTHIBAIOIIMX  COCPENOTOYEHHBIE U
pacnpezieieHHble MCTOYHUKU BEIIeCTBA M SHEPruu (TeruioThl). JlokanbHble WHTEHCUBHOCTU
UCTOYHHMKOB BEIIECTBA M TEIJIOTHI B IIOTOKaX, COOTBETCTBYIOLIME DPA3IUYHBIM (HUIUKO-
XUMUYECKUX mnpoueccaM. OCHOBHBIE THIbl YPAaBHEHHII MAaTeMaTH4YE€CKOIO ONUCAHUS XUMHKO-
TEXHOJIOTMYECKUX MPOIECCOB — KOHEYHbIE, OOBIKHOBEHHbIE audepeHnnanbupie u
muddepeHIanbHble YpaBHEHUS B YACTHBIX TPOU3BOIHBIX.

2.3 Maremaruyeckoe MOJEIMPOBAHUE CTALMOHAPHBIX U JUMHAMHUYECKHX  PEXKHUMOB
TUIPABIMYECKUX MPOILIECCOB B TPYOONIPOBOJHBIX CHCTEMAaX, IN100aabHbIe U JEKOMIIO3UIIMOHHBIE
METO/Ibl PELICHHUs] CHUCTEM HEIMHEWHBIX YPAaBHEHMH, a TakKKe SIBHbIE M HESIBHBIE METOJIbI
YHCIEHHOTO PELIEHUsI CUCTeM OOBIKHOBEHHBIX Au(depeHnnanbHblX ypaBHeHHH. CocTaBieHue
YpaBHEHHI MaTeMaTUYEeCKOTro omnucaHus mpouecca. [loctpoeHne MHOOPMAIMOHHBIX MAaTpPHIL
MaTeMaTHYeCKUX MOjJeNeil anisg BbIOOpa OOILIEro aiaroputMa pemieHus — MOJCIUPYIOIIETO
anropuT™Ma.  Peanu3amust — aNrOpUTMOB — PEUICHHS ~ HEJNIMHEHHBIX W OOBIKHOBEHHBIX
mubdepeHIManbHBIX ypaBHeHHH. Onucanue ctanuoHapHbiX pexkuMoB XTIl ¢ mpumeHeHuem
CUCTEM JIMHEWHBIX U HEIMHEWHBIX ypaBHEHUM. MTepanuoHHBIE QJITOPUTMBI PELICHUS.
[IpumeneHre MeTomOB MpocThiXx uTepauuid U HproToHa-Padcona ans moiydeHus pelieHus.
[IpoGnema cxoaummocTH Tpoliecca penieHus. J{eKOMMO3UIIMOHHBIM METO/ PEUICHUS CIIOXKHBIX
CUCTEeM KOHEUYHBIX YypaBHeHUH. IlocTpoenue uHPOPMAIIMOHHON MaTpUIBl ISl BbhIOOpa
ONTUMAIIFHOTO AITOPUTMA pelieHus 3aaa4n. [lonsaTue xectkocTu cucteM auddepeHnnanbHbIx
YpaBHEHUU U KPHUTEPUHU >KECTKOCTH. SIBHBIe (OBICTpBIC) M HEsBHBbIC (MEIJICHHBIE) METOMBI
pemienus. Merozasl nepBoro (Meron Diinepa), BToporo ( MoauduuupoBaHHbIE METObI Diliiepa)
u yetBepToro nopsiaka ( Meron Pynre-Kyrra). OnieHka TOUHOCTH METOAOB — OMIMOOK YCEUEHHUS.
[lepexonHple OMIMOKM ¥  OMIMOKKA OKpPYIJ€HHS I[P  YUCIEHHOM HWHTETPUPOBAHUU
muddepeHManbHbIX  ypaBHEeHUH. CrnocoObl o0ecreyeHHus CXOAMMOCTH PpEIIeHUs 3aJadH.
[IpuMeHeHHEe HEABHBIX METOJOB JJIsi pPEHICHHUS JKECTKUX CUCTeM Au(¢epeHInaTIbHbIX
ypaBHeHui. Onpesenennus 1mara UHTErpUPOBaHNs UTEPALIMOHHBIM MeTooM. MetonosB Kpauka-
Huxonbcona (MeTon Tpanemuit).

2.4 MaremMaTtn4yeckoe MOJAEIMPOBAHNE CTALlMOHAPHBIX PEXHMMOB IIPOLIECCOB TEIJIONEPENAYU B
IUTACTUHYATBIX M 3MEEBHUKOBBIX TEIUIOOOMEHHHKax. MaTemMaTuyeckoe OMHCAHHWE MPOIIECCOB C
OpUMEHEHHEM MoJieNlell HJeaqbHOro CMeIIeHHs U BbITecHeHus. Bbpibop u rpaduyeckoe
IPEJICTaBICHUE AITOPUTMOB pelieHus. [IpuMeHeHne cTaHIapTHBIX METOJI0B BBIYUCIUTEIbHON
MaTEMaTHKH JJIs pELIEHU 3a1a4.

2.5 MaTtemaTtuueckoe MOJIEIMPOBAHUE CTAIIMOHAPHBIX PEKUMOB IPOLIECCOB TEIUIONEpeaun B
OPSMOTOYHBIX M MPOTHUBOTOYHBIX TPYOUaThIX TEIMJIOOOMEHHHUKOB, pelieHue 3agauu Komm u
KpaeBoM 3a/1a4yl IpU UHTETPUPOBAHUU CUCTEM OOBIKHOBEHHBIX AU(PPepeHInanbHbIX YPABHEHUH.
MareMaTnyeckoe OIMCaHUE IPOLIECCOB C NPUMEHEHUEM MOJEIEH HIEaIbHOIO BBITCCHEHUS.
Pemienune 3amaun Komm m kpaeBoil 3amaun. [IpencraBienne anropuTMOB BBIYMCICHUN B BHJIE
UH(POPMALIMOHHON MaTpHIIbl CUCTEMbl ypaBHEHMH MaTeMaTHYECKOTO OINUCaHMUA M OJIOK-CXeM
pacuetoB. Marematuueckoe onucanue XTIl ¢ mnpumeHeHHMeM cHCTEM OOBIKHOBEHHBIX
muddepeHMaIbHbIX ypaBHeHUH. OnucaHne 0ObEKTOB C paclpe/leIeHHBIMA B IPOCTPAHCTBE
napamerpamMu. GOpMyJIHMPOBKA HAYaJIbHBIX M KPACBBIX YCIOBUH 3a7ad perieHus. YHucCIeHHBII
anroput™ l-ro nopsaaka g pemeHus 3anaun Komm. Meron «IpucTpenku» s peuieHUs
KpaeBOM 3a/1a4u.

2.6 MaremaTnueckoe MOJEIMPOBAHME CTAllMOHAPHBIX PEKUMOB IIPOLIECCOB B PEAKTOpPAX C
Memankoi. OnucaHue MHUKPOKMHETHYECKHX 3aKOHOMEPHOCTEH MPOTEKaHMsI MPOU3BOJIbHBIX



CJIIO)KHBIX XMMHYECKHUX peakiuuil B JKUAKOW (a3e Ui MHOTOKOMIIOHEHTHBIX CHCTEM.
OnpeneneHne KIIOYEBBIX KOMIIOHEHTOB CJIOKHBIX XHMHUYECKUX PEaKUUH ¢ IPUMEHEHUEM
METO/I0B JIMHEHHON ajireOphbl - paHroB MaTpPULl CTEXMOMETPUYECKUX KOI(D(PUIMEHTOB peaKIH.
MareMaTH4ecKoe OINMCAaHHE PEAKTOPHOIrO IMpolecca ¢ PyOamkol Al MPOU3BOIBHOM CXEMBI
INPOTEKaHUs XUMUYECKOH peakuuu. BpiOop anropuTMoB pelleHHs 3aJauyd ¢ HNPUMEHEHHEM
UHPOPMALIMOHHOM  MaTpHUIbl  CHCTEMBl  YPaBHEHUIl  MaTeMaTHYECKOrO0  ONHCAHUSA U
IPECTaBICHUS AJITOPUTMA PEIIEHUS C OMOILBIO OJIOK-CXEMBbI pacueTa Mpolecca.

2.7 MartemaTuuyecKkoe MOJIEIMPOBAHUE HECTALMOHAPHBIX PEXHMMOB IIPOLIECCOB B pEaKTOpax ¢
Memankod. Maremarnueckas IIOCTaHOBKA  3aJayd Ui pPEakUMH C  IPOU3BOJIBHOM
crexuoMerpuueckon cxemoil. @dopmynupoBka 3amaum Komwm — 3agauM ¢ HadalbHBIMHU
yciaoBusMU. Pa3HOCTHOe mpejacTaBlI€HUE CHCTEMBbl OOBIKHOBEHHBIX JU(epeHIaTbHbIX
ypaBHeHuid. Iloctpoenne wWHGOPMAMOHHONW MATPUIBI I BBHIOOpA aNrOpUTMa PEIICHUS.
I'paduueckoe npeacTaBieHne alropuT™Ma peleHus B BUe OJI0K-CXEeMBbl pacyera.

2.8 MaremaTnueckoe MOJAEIMPOBAHUE CTAlMOHAPHBIX PEXKHMMOB B TPyOUaThIX pEaKTOpax c
IPSIMOTOYHBIM M IIPOTUBOTOYHBIM JBMKEHUEM TEIJIOHOCUTENIEH. MareMaTndeckas OCTaHOBKA
3a/1a4 JUIS peaklM ¢ KOHKPETHOM CTeXUOMETpUUYECKOr cxeMor. PopmynupoBka 3aaadn Komm
— 33/1a4d C HA4daJbHBIMU YCIIOBUSMHU M KpPacBOM 3aJauyd — 3aJa4d C KPacBbIMH YCIOBHSIMH.
PasHocTHOE mpencTaBieHHE CHUCTEM OOBIKHOBEHHBIX JU(B(EepeHINaTbHBIX  YpaBHEHHA.
[Toctpoenne MHPOPMALMOHHBIX MAaTpPULl A BbIOOpa anropuTMoB pemeHus. I'paduueckoe
IPEJICTaBICHUE AITOPUTMOB PELIEHUSI B BUJI€ OJIOK-CXEMbI pacyera.

2.9 MaremaTtuyeckoe MOJECIMPOBAHUE HECTAL[MOHAPHBIX DPEXHMOB IPOLECCOB B TPyOuaThIX
pPEaKTOpax M YUCICHHBIE aJITOPUTMBI IUCKPETU3ALNH TSl pEIIeHUs cucTeM U hepeHInaTbHBIX
YPaBHEHUH € YaCTHBIMH NPOU3BOAHBIMU. MaTeMaTndeckas IIOCTAaHOBKA 3aJa4d JUIsl PEaKLUU C
KOHKPETHON CTEXHOMETPHUYECKOU cXeMor. POpMyNnMpOBKa HAYaJIbHbIX M IPAaHUYHBIX YCIOBHM.
Juddepenumanbaple  ypaBHEHHS B YaCTHBIX  HPOM3BOJIHBIX -  AJUIMITUYECKOTO,
napaboJMYeckoro M  TUNEPOOIMYECKOr0  TUIOB. AJITOPUTMBI  PELIEHUS  ypaBHEHUN
napaboiMyeckoro  Tuma. Maremartuyeckas ~ MOAEIb ~ XMMHUYECKOrO  IpEeBpallieHHs B
M30TEPMUYECKUX YCIOBUSX Ul HECTALlMOHAPHOIO Mpoliecca B TpyOUaThIX anmaparax ¢ y4eToMm
IPO/IOJIBHOTO MEPEeMEIINBAaHUs U C IMPUMEHEHHEM OJHOIapaMeTpudeckoil auddy3noHHON
MOJIEH ISl OTUCAaHUs THIPOJUHAMUYECKONH OOCTaHOBKU B PEAKIIMOHHOM MOTOKE. AJITOPUTMBI
pelieHuss B BHJE CHUCTEM  HEJIMHEMHBIX  YpaBHEHUH, a Takke OOBIKHOBEHHBIX
mubdepeHIMaNbHBIX YpaBHEHUH IEPBOTO U BTOPOTO MOPSIKOB.

2.10 MaremaTnueckoe MOJEIMPOBAHUE CTALMOHAPHBIX PEXUMOB IPOLIECCOB HEMPEPBIBHON
MHOTOKOMIIOHEHTHON pekTudukanuu u adbcopOumu. MaTemaruueckoe onucaHue Ipoliecca
MHOTOKOMIIOHEHTHOM peKTU(UKaMK B TapeibuaTodl KosloHHe. MojenupoBaHue (a3oBOro
paBHOBECHS U Ipollecca Maccolepeiadyl Ha TapejKkax B MHOTOKOMIIOHEHTHBIX CHCTEMax. Y4er
TEIUIOBBIX OallaHCOB Ha Tapesikax IMpd MOJEIMPOBAHUU Tpolecca B PEKTU(UKALMOHHON
KOJIOHHE. JIeKOMIO3MIIMOHHBIM alropuTM pacyeTa Ipolecca PEeKTUPHUKAIUU B KOJIOHHOM
anmapare. MaTeMaTuyeckoe ONUCAaHHE Tpollecca MHOTOKOMIIOHEHTHOM abcopOuuu B
HacaJlo4HOM KOJIOHHE. MojenupoBaHue mpoliecca MHOTMOKOMIIOHEHTHOM Maccorepenadnd B
CEKLHUAX HAcaJl0YHOM KOJOHHBI. AJITOPUTM pELIEHUS KpPaeBOMl 3ajaud Uil MOJAEIUPOBaHUS
nporuecca abcopO1MK B HACaA0YHON KOJIOHHE.
Pa3nen 3. OCHOBBI ONTUMHU3ALIMU XUMUKO-TEXHOJIOTHUECKUX ITPOLIECCOB.

3.1 Pemenue 3amay oONTHUMHU3aLMM C TEPMOJAMHAMHUYECKUMH, TEXHOJOTHYECKHMH,
HKOHOMHUYECKUMH, TEXHUKO-3KOHOMUYECKUMHU U SKOJIOTMYECKUMU KPUTEPUSIMH ONTUMAJIBHOCTH.
OnTtumaneueie pecypcocOeperatone XTII. Bpibop kpuTepueB oNTHUMaibHOCTH (LIETIEBBIX
¢ynkuuit). PopMyIHpOBKa MHOTOKpUTEpUANbHOM 3amaun ontumuzanuu. OcobeHHOCTH
pelieHuss ONTUMM3AIMOHHBIX 3amad XTIl npu  HanMuuum  HECKOJNBKHX  KpPUTEpUEB
ONTUMAJILHOCTH, OBPKHOM XapakTepe 11eeBoi (YHKIIMM U HAJIMYUU OTpaHUYeHui 1-ro u 2-ro
pona.

3.2  AJroput™Mbl OJHOMEPHOM M MHOTOMEPHOM ONTHUMHU3ALMU. METOapl CKaHUPOBaHUS,
JIOKQJIM3alluu SKCTPEMyMa, 30JI0TOro cedeHus W uucen PuboHaym B ciayyae OJHOMEPHOMU



ontuMu3anuyu. MeTosbl MHOTOMEPHON ONTHUMHU3ALUU HYJIEBOTO, IEPBOI0 U BTOPOTO MOPSAIKOB.
CuMmekcHble, cilydailHble W T'paJUEHTHbIE METOABl MHOTOMEPHOM onTumuzanuu. Meton
mTpadHBIX GYHKIIHHA.
3aKIII0YECHHUE.

A. Ilpumenenue kommbloTepHbIX Mozenedt XTIl npu NpPOEKTUPOBAHUU XUMHUUYECKUX
npousBogacTB — B CAIIP. 3agaun cuctem aBromaTusupoBaHHoro npoexruposanus (CAIIP) u
CTPYKTYpa CHCTEM KOMIBIOTEPHOIO NpoeKTHpoBaHUs. VHpopMmalloHHOE M MaTeMaTHYecKoe
obecneuenne CAIIP. ABToMaTu3upoBaHHOE IIPOEKTUPOBAHUE C IPUMEHEHUEM KOMIIbIOTEPHBIX
monenen XTII.

b. Ilpumenenune xommnbroTepHbIXx Moxened XTIl npu ynpaBiaeHUHM TEXHOJIOIMYECKUMU

nponeccamun — B ACYTIL. KommnsriotepHoe wmoxaenupoBanue XTIl B pexume peasbHOro
BpeMeHH. CHCTEMBI TPSIMOTO IUGPOBOTO (KOMITBIOTEPHOTO) YIPABICHUS TEXHOJIOTHYECKUMU
MPOIECCaMH. OcobenHoctu peanuzanuu KOMIIBIOTEPHBIX Moeen XTII B

AaBTOMATHU3MPOBAHHBIX CUCTEMaX YIpaBJieHUs TeXHosornueckumu npoueccamu (ACYTII).
4. O0beM y4eOHOM TUCIHUTIHHBI

Cemectp
Bcero
Bun yuebnoit pabotsl 7 cemectp
3E Axan. 3 Axag.
T, q,
OO01m1as TpyA0€MKOCTh TUCITUILUIMHBI 3 108 3 108
KonTakTHas padoTa — ay1uTOpHbIE 133 48 1.33 48
3aHATHA:
Jlexnun 0,89 32 0,89 32
[TpakTnueckue 3anstus (I13) - - - -
JlaGopaTtopusie padoTs (JIP) 0,44 16 0,44 16
CamocrosiTeJibHas pa6oTa 1,67 60 1,67 60
KoHTakTHas camocTosTelbHas paboTa 0,4 0,4
CamocTosiTeTbHOE U3YUYCHHUE Pa3/IeiIOB 1,67 59,6 1,67 59,6
TIACIIATUTHHBI
3auer ¢
Bua uTOoroBoro KOHTpoOJIA: .
OLICHKOI
Beero CemecTtp
Bun yueOnoit paboTsl A ! ceMecATp
3F CTp. 3F CTp.
q. q,
OO6m1ast TpyA0€MKOCTh JUCIUILIMHBI 3 81 3 81
KonTakTHas padoTra — ayiuToOpHbIE 1,33 36 1,33 36
3AHATHA:
Jlexun 0,89 24 0,89 24
[TpakTrueckue 3anstus (I113) - - - -
JlaGopaTtopusie padoTs (JIP) 0,44 12 0,44 12
CamocrosiTesibHas padora 1,67 45 1,67 45
KoHTakTHas camocTosTelIbHas padoTa 0,3 0,3
CaMocTosATeIbHOE U3YUCHUE Pa3/IeIOB 1,67 44,7 1,67 44,7
IIACIIATUIHHEL
3auer ¢
Bua uTOoroBoro KOHTpoJIA: .
OLICHKOI1

AHHOTanuA padoyeil NPOrpaMmbl JUCUMILIMHBI



«MuHepanorus u Kpucrajaaorpagus TyroliaBKuX HeMeTAUINYeCKHX H CHIIHKATHBIX
MaTepuaIoBy»

1. leap MCHUIVIMHBI — TPHOOpETeHHE 3HAHUM 00 OCHOBHBIX IOHSATHUSX
KpucTajiorpaduy, KpUCTALIOXMMHMH, MUHEPAJIOTMU U MneTporpaguu Juisi OHUMAaHUA
B3aMMOCBSI3M BHYTPEHHETO CTPOEHUS TBEPAOro Tela C ero (pU3MKO-XUMHUECKUMH CBOHCTBAMHU
JUIsl YIIPABJIEHUS CTPYKTYPOM U Ka4e€CTBOM TEXHUYECKUX MaTEpPUAJIOB.

2.B pe3yabraTe HM3y4YeHMs JAUCHUIVIMHBI oOydawummiicda 1o mnporpamme
0akaJjlaBpuaTa J0JIKeH:

Obaaoams cnenyrommmu  obmenpodeccuonanbabiMu (OIIK) u npodeccrnoHabHEIMI
(ITK) xoMIIeTeHIIUSIMHU:

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUSA O CTPOCHMM BEILIECTBA, NPUPOJE XUMUYECKOU
CBS3M B Pa3JIM4YHBIX KJIACCaX XUMUYECKUX COCIMHEHUH NI IOHUMaHMUs CBOMCTB MAaTepUaJIOB U
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAOMINX B okpyxkatoiiem mupe (OI1K-3);

— TOTOBHOCTBIO HCIIOJIB30BATh 3HAHME CBOWCTB XMMHYECKHUX JJIEMEHTOB, COCIUHEHUN U
MaTepHaOB Ha KX OCHOBE JIJIS pelieHus 3a1a4 npodeccruonanbHoi aesrenbroctu (ITK-18);

— TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHHYECKYI0 WH(POpPMALUIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 TemaTuke ucciaenoBanus (I1K-20).

3namu:

— OCHOBHBIE TMIOHATHS KpUCTaLIorpaduu;

—  OCHOBHBIE IIOHATHS KPUCTAJITIOXUMUH;

— OCHOBHBIE TIOHSATHSI MUHEPAJIOTUH H TIETporpaduu.

Ymemu:

— ONpeAesITh OCHOBHBIE KpHCTAIOrpadUYecKue XapaKTEPUCTHKU  HACaTbHBIX
KpPUCTAJIJIOB;

— OIpeneisTh OCHOBHBIE KPUCTANIOXMMUYECKHE XapaKTEPUCTUKHU KPUCTATIMYECKUX
CTPYKTYP KPUCTAJIJIOB;

— OIpeneisTh OCHOBHBIE KPHUCTAUIOONTUYECKUE XapaKTEPUCTHUKH MUHEPAJIbHOTO
CBIPBSl U TEXHUYECKUX MTPOJYKTOB;

— TMPOBOJUTH KpHUCTALIOTpapuuecKoe, KpUCTANIOXUMUYECKOE M MHUHEPaOTHYEeCKOe
ONKMCAHNE MUHEPATILHOTO ChIPbsl CUIIMKATHON IPOMBILUIEHHOCTH.

Braoemy:

—  METOJMKON onucaHust MOpQOJIOTHH KPUCTAIIOB,

—  METOAMKON OMMCAHMSI OCHOBHBIX TUIIOB KPUCTAJUINYECKUX CTPYKTYP;

—  METOAMKOW ITPOBEJICHUS aHAJIN3a MUHEPAJIOB, TOPHBIX MOPOJ M TEXHUYECKOIO KaMHH.

3. Kpatkoe cogep:kanue AU CHUIIUHBI

Paznen 1. Kpucrannorpagus.

1.1. Kpucrannuueckasi CTpyKTypa U XapakTepHbI€ CBOMCTBA KPHUCTAJLIOB.

Conepxxanne M 3amaud Kypca. Mcropus pasBUTHS MHUHEPAJIOrMM, KpHCTaiorpaduu,
KpucTtaymmoxumun. Csi3p KpucTamiorpapuu, KpUCTAIIOXUMUN, MUHEPAJIOTUU U MIETporpapuu ¢
00I11eTeOPeTUYECKMMHU AUCHUIUIMHAMU U CTIEUAIbHBIMU KYPCAMHU.

Kpucrannuueckas pemietka. XapakTepHble CBOMCTBA KPUCTAJUIOB (OAHOPOJHOCTh, AaHU30TPOIUS
U CIOCOOHOCTh K CaMOOTPAHEHUIO). DJIEMEHTHl OIPaHEHUs KPUCTAJUIOB. 3aKOH IOCTOSHCTBA
YTJIOB. 3aKOH MPOCTHIX YUCE.

1.2. CummeTpust KpUCTAILIOB.

DneMeHTbl CUMMETPUHM U CUMMETPHUYECKHE Olepanuu. TeopemMbl CI0KEHHS JIEMEHTOB
cummerpun. @opmyna cummerpur. CHUMMETpUS Kak NPUHLUI KJIACCH(PHUKAIMU KPHCTAJIIOB.
EnuHuuyHble W CUMMETpUYHO paBHble HampasieHus. Kareropum, cuHronuu. 32 kiacca
CUMMETPUHU (TOUYEUHBbIE TPYNIbl KpHcTawioB). KoopauHaTHbIE CUCTEMBbI U CHMBOJIBI TPaHEH.
Br160p koOpauHATHBIX OCei B KpUCTalljlax HU3LIEH, cpeqHell u Beiciei kateropuu. [Ipoexiumn
cTepeorpaduueckrie 1 rHomocTepeorpaduyeckue.

1.3. ®opMbI naeaIbHBIX U peATbHBIX KPUCTAIUIOB.



3aKkOHBI PAcHoIOKEHUsI TpaHell B Kpuctamax. Dopmbl kpuctaiuioB. IIpocTteie u
KOMOUHUpoBaHHbIE (opMbl. OrpaHeHHEe KPUCTAJUIOB HU3IICH, CpeJHEN M BBICIICH KaTErOpHH.
Peanbuble kpuctamisl. @opMbl peaabHbIX KpUCTAIIOB. VICKakeHHbIE U YCIOXKHEHHBIE (POPMBL.
Kpucrannuueckue ckenersl W ACHAPUTH. HUTEBUIHBIE M BOJOKHHCTBIE (DOPMBI KPHUCTAILIOB.
HezakoHomepHble, NpUOIMIKEHHO-3aKOHOMEPHBIE U 3aKOHOMEpPHBbIE  CPOCTKU  (ZIpY3bl,
napajielibHble CPOCTKH, TBOWHUKU CPACTaHUSA W ABOWHUKHU MPOPACTAHUS, NOJHUCUHTETUYECKHE
JBOMHUKY, CPEPOIUTHI, IIMUTAKCHSI.

Paznen 2. Kpucramtoxumus.

2.1. KpucramioxumMuueckrue XapakTepUCTUKH CTPYKTYP KPUCTAILJIOB.

[IpenMer u 3amauM KpuctaymoxumMuu. ONucaHUE JAJIBHErO NOpsAJKa B KpHUCTalax ¢
MOMOIIbIO IPOCTPAHCTBEHHBIX pemieTok. Kpucrammuyeckas CTPYKTypa M CHOCOOBI  ee
MOJICJIMPOBAHUSA. DJIEMEHTAapHAs UeiKa KPUCTAIMYECKON PEIIETKH KaK CUCTeMa TPAHCISAIUH.
[Tapametpsl, cummetpust (dopma) u Tumnsl 1eHTpoBok (P, C, I, F) snemenTapHbix siueek. 14
pemerok O.bpaBe, ux pacnpeznesnenue no cMHroHusM. IIoHATHE O MPOCTPaHCTBEHHBIX IpylIax
CUMMETPUU. DJIEMEHTbl CUMMETPUU KPUCTAUIMYECKUX CTPYKTYP (IUIOCKOCTH CKOJIB3AIIETO
oTpaxkeHMss U BuUHTOBbIE ocu). Cummerpus 230 mpoctpanctBeHHbIX Ipynn E.C.denoposa.
CumBonsl A.lllendmnuca. IlpeacraBieHune KpHUCTAUIMYECKUX CTPYKTYp B BHUJAE MIAPOBBIX
YVIaKOBOK M KIaAoK. ['ekcaroHaipHas W KyOudeckas  IUIOTHEWIIME  YIaKOBKHU.
KoopauHanuoHHsie 4rcia 1 KOOPAUHAIMOHHBIE MHOTOTPAHHUKH.

2.2. OCHOBHBIE CTPYKTYPHBIE THITBI KPUCTAIUTMYECKUX BEIIECTB.

CucremaTiKa KpUCTANIMYECKUX CTPYKTyp. OmucaHUE CTPYKTYPHBIX THUIOB MPOCTHIX
BEIIECTB (MeIu, MarHus, rpadura, anmasza U 1ap.), OuHapHeix coemunenuin tuma AX, AXj
(ranuta, ¢roopuTa, pyTuia U ap.), TEPHAPHBIX COeTUHEHUH (IIMUHENIH, IIEPOBCKUTA U Ip.).

2.3. CTtpyKTypa OCHOBHBIX MOAM(DUKALINI KpeMHE3eMa U CTPOCHUE CUITHKATOB.

CtpykTypa OCHOBHBIX MOAUGUKAIMA KpeMHe3eMa (KpUCTOOANMUT, TPUIUMUT, KBapII).
Cucrematnka cuimmkato: ocTpoHble [SiOs]*, xomsuessie [SiOs]n?, nemoueunsie [SizOg]n*,
cnoucteie [Si20s]%, kapkacmbie [SiO2], [AlSis0s]Y,[Al2Si20s]> u np. Koopamnarmonuoe
COCTOSIHUE aJIOMUHUS B CHIIMKaTax. Pa3nuuue B CTPOEHUH aJIFOMOCUIIMKATOB (T10JIEBbIE LIIATHI,
He(eNuH, U Ip.) U CUWIMKATOB ATIOMUHUS (CUJIMMAHUT, AUCTEH, MYJUTUT U JIp.).

2.4. Unentndukanus KpUCTAJUIMYECKUX BEIIECTB C MOMOIIbIO PEHTI€HOCTPYKTYPHOTO U
peHTreHo¢a3oBoro aHanu3oB. YpaBHeHue bperra-Bynbda u nuHPOpMAaTHUBHOCTh PEHTTEHOBCKUX
METOJIOB aHaJIN3a NPU U3YYEHUH KPUCTAIIINYECKUX BEIIECTB.

Paznen 3. Munepasnorus u nerporpagus.

3.1. BaxHseilne Kjacchl MHHEpPAJIOB M HMX JUArHOCTHKA MO (PU3UKO-MEXaHMYECKUM
CBOMCTBaM.

OcobenHoctu cocTtaBa U (usmueckue cBOMCTBA. l'eHesuc U (OpMbI HAXOKACHUS
MUHepasioB B mpupoae. OCHOBHbIE METOAB! BBIPAIIMBAHUSA KPUCTAUIOB (M3 PacTBOPOB,
pacriaBoB, U3 pacTBopa B paciuiaBe). CaMOpoHbIE METAIUTBI U METAJUIOUIBI. 30J10TO, TJIATHHA,
rpa¢uT, anMasz, cepa. OKCuabl U THAPOKCUABL. OKCUABI JKesle3a: TeMaTUT (KpacHBIN JKeNe3HsIK),
MarHeTuT (MarHUTHBIA JKEIE3HSK), XPOMUT (XPOMHUCTBIH JKENEe3HSK), JUMOHHUT (Oypblil
xene3Hsk). OKCUabl KpeMHUs: KBapl (TOpHBINA XpycTallb, *KHUJIbHBIA KBapl, MOPUOH), XaJIIE/IOH,
araTtel, onajl - TPUPOAHBIA Telb KpeMHEKHCIOThl. CHIIMKATBHI: TIOJEBBIE IIMATHI, HE(EeHH,
NUPOKCEHbI, TJIMHBI, TalbK, acOecT, CepHeHTUHUT, NUPOPWILIMT. AmnatuT U (HOCHOPUTHI.
KapOonatel, HUTpATHI, CyTb(AThI: KAIBIUT, MAarHE3UT, TOJIOMHUT, TUTIC, COAA, TPOHA, MUPAOWIIAT
(ropbKasi coib), ayHHUT (KBAacCIOBbIM KaMeHb). ['alloreHuapl: raluT U KaMeHHas COJib, CUIIbBUH,
¢dmrooput. CynbuIel, apceHUIB U AaHTUMOHHBI: THUPUT (CEpHBIA KOJYEIaH), XaIbKOMUPUT
(MemHbIN KOMuenaH) u ap. JlMarHocTHKa MUHEPAJIOB MO UX (PU3MKO-MEXaHHMYECKUM CBOMCTBaM:
reHe3nc W (HOpMBI HAXOXKICHHS MUHEPAIOB B MPHPOJE, LBET, IBET YEPTHI, MPO3PAYHOCTH,
CHaiHOCTb, TBEPAOCTb, INIOTHOCTh U UX PUMEHEHHUE B IPOMBIIIUIEHHOCTH..

3.2. Cucremarvka TOpPHBIX IOPOJ W WX JUArHOCTHKA MO (PHU3HKO-MEXaHUICCKUM
CBOMCTBaM.

MarmaTrdecKkie TOpHBIE TOpPOABI: TIyOWMHHBIE TOPOABI (TPAaHHUTHL, HE(EITNHOBBIE



CHEHUTHI ® Jp.). MznuBmumecs moponasl (6a3anbThl, mophuputel W ap.). [IpoaykTsl
BYJIKaHUYECKOH JesITeIbHOCTH (Ty(Bl, TemM3a, NepauTsl U Ap.). JKuibHble MOpo bl (IErMaTUTHI,
KWIbHBIA KBapl). OcasouHble TOpHBIE MOPOABI: OOJOMOYHBIE HOPOABI (IIECKH, MECUaAHHUKH),
[JIMHBL  (KaOJIMHOBBIE, MOHTMOPWJUIOHUTOBBIE). XWUMHUYECKHE U OHOJIOTMYECKHE OCaJKH
(MUHEpanbHbIE COJIM: aHTMJPUT, TUIIC, KAMEHHAs COJIb, KAPHAIUT U Jp.; KapOOHATHBIE MOPOBIL:
U3BECTHSAKH, MEJ, JOJIOMUTbI, MATHE3UThI, MEPreNIl; KPEMHE3EMUCTBIE ITOPOABI: OTIOKU, TPEIEbI,
IMAaTOMMUTBI). Meramoppuueckue TroOpHble NOPOAbl: IEPEeKPUCTANIN30BAHHBIE MECKU U
NECYaHUKH (KBapLMTHI), IEPEKPUCTATUIN30BAHHBIE U3BECTHSAKU U MeNl (MpaMop), CIAaHLbI U Ap.
JluarHocTrka ropHbIX MOPOJ MO UX (PU3NKO-MEXaHUUYECKHM CBOMCTBaM: MHUHEpAJIbHBIA COCTaB,
CTPYKTYpa, TEKCTYpa U F€HE3UC TOPHBIX IOPOJI U IPUMEHEHUE B IPOMBILIUIEHHOCTH.

3.3. KpucramioonTuyeckue MeTOJbl HUCCICIOBaHMS MUHEPAJIbHOIO  ChIpbi U
TEXHUUYECKUX MPOIYKTOB.

OCHOBHBIE ONTHUYECKHE XAPAaKTEPUCTHUKU KPHUCTAIJIOB: MOJSIpU3alMs M JIBOIHOE
Jy4yenpeaoMIIeHUE CBETa B KpHUCTallax, IOKa3aTelu MPEJIOMIICHUS, ONTHYECKUE MHIUKATPUCHI
KPHUCTAJJIOB BBICIIEH, CpeiHeN M HU3IIEH KaTeropuy M JUCIEPCUs MHIUKATPUCHI, aHU30TPOIHS
IOTJIOUIEHUS] CBETa KpUCTallaMu (IJIEOXPOM3M), MUKPOCKONMYECKHH (B MPOXOIALIEM U
OTpPa’KEHHOM CBETE) METO/Ibl aHAIU3A.

4. O0beM y4eOHOI U CIUNITHHBI

Beero Cemectp
Bun yuebnoit paboTbl 4 cemecTp
3E Axap, 4. 3E Axan. 4.
OO0m1as TpyA0€MKOCTh JUCITUTUTHHBI 3 108 3 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 1,33 48
Jlexmmm (JI) 0,44 16 0,44 16
[Tpaktuyeckue 3anstus (I13) 0,89 32 0,89 32
JlaboparopHbie padboTs (JIP) 0 0 0 0
CamocrosiTesibHas padora 1,67 60 1,67 60
KoHnTakTHas camocTosTeNbHas padoTa 0,2 0,2
1,67 1,67
CamocTosITeIbHOE U3YUECHHE Pa3/Ie0B AUCIUILIMHBI 59,8 59,8
Buabl KOHTpOJIA:
Buj1 MTOroBOro KOHTPOJISI: ‘ ‘ 3auer
Cemectp
Bun yae6HO# paboTh Beero 4 cemectp
3E | Actp.u. | 3E | Actp.u.
OO01mas TpyA0€MKOCTh AUCHHUTIINHBI 3 81 3 81
KonTtakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 36 1,33 36
Jlexun 0,44 12 0,44 12
[Tpaktuueckue 3austus (I13) 0,89 24 0,89 24
JlaboparopHbie padboTs (JIP) 0 0 0 0
CamocrosiTesibHas padora 1,67 45 1,67 45
KoHTakTHas camocTosTelbHas padoTa 167 0,15 167 0,15
CamocTosITeTbHOE U3YUECHHE Pa3/IeNIOB AUCITUILIMHBI ' 44,85 ' 44 85
Buabl KOHTpOJIA:
Buj uTOroBOro KOHTpOJIs: ’ ‘ 3auer

AHHOTanuA padoyeil NPOrpaMmMbl AMCUUIIMHBI



«XuMHYecKasi TeXHOJIOrusl TYIOIUIABKUX HEMETALVIMYECCKUX U
CHJIUKATHBIX MaT€pPHAJIOB»

1. Llenb AMCUMIUIMHBI — TOIYYEHUE CTYIEHTAMHU MPEICTaBICHUNA 00 00X OCHOBAX
TE€XHOJIOTHI CUIIMKATHBIX MATEPHAJIOB.
2. B pe3yabTare wu3yYyeHMs IMCHUILIMHBI O0Oydamommiics IO Hporpamme

0akajlaBpUaTa J10JIKeH:

Obaaoams cnepyrommmu npodeccruonanbabiMu (ITK) kommereHusaMu:

— CIOCOOHOCTHIO M TOTOBHOCTBIO OCYILECTBIISITh TEXHOJIOTUYECKUI MpoIiece B
COOTBETCTBUU C PETJIAMEHTOM U UCIOJIb30BaTh TEXHUUECKHUE CPEICTBA 1JI U3MEPEHUS
OCHOBHBIX MTAPaMETPOB TEXHOJOTMYECKOTO MPOIIecca, CBOMCTB Chipbst U mpoaykiuu (ITK-1);

— CIIOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHUUECKUE PELIEHUS PU pa3paboTKe
TEXHOJIOTHYECKHUX MPOIECCOB, BEIOUPATh TEXHUUECKHUE CPEJICTBA U TEXHOJIOTUHU C YIETOM
IKOJIOTUYECKUX TocencTBrid X npuMeHenus ([1K-4);

— TOTOBHOCTBIO UCIIOJIb30BAaTh 3HAHUE CBOMCTB XMMUYECKUX 3JIEMEHTOB, COETMHEHUIN 1
MaTepHaOB Ha MX OCHOBE JIJIs pelIeHus 3a1a4 nmpodeccruoHanbHoi aesrenproctu (ITK-18).

3namo:

— KJacCH(PMKALMIO OCHOBHBIX BUIOB CHIIMKATHBIX MaTEPHAJIOB U U3CIIHIA;

— CBIPbEBYIO 0a3y TEXHOJOTHH BSIKYIIMX MAaTEpUajoB, CTEKJIOWU3AEIHM, CHUTAIJIOB,
KEepaMUYECKHUX U3JEJIUNA U OTHEYIIOPOB U MPUEMBI UX MOATOTOBKU M KOHTPOJISI KAUeCTBa;

— TEXHOJIOTUYECKHE CXEMBbI MOJIYYEHHUS! Pa3jIuYHbIX THUIIOB CUJIMKATHBIX MAaTE€pUAJIOB U
U3JIeNTUI U BUABI 000PYIOBaHMSI, UCTIONB3YEMbIE JIJIsl UX peaTu3allii;

—  cHocoObl ~ TPUTOTOBJICHHS  CBIPHEBBIX  CMecei,  (opmMoBaHMS,  CYIIKH,
BBICOKOTEMIIEPATYPHOI 00paOOTKM CUIIMKATHBIX MaTepHaJIOB U U3EIUH;

— OCHOBBI (DU3MKO-XMMHYECKHX MPOIECCOB, MPOTEKAIOUIMX IPH CHUHTE3E CTEKJIa,
KEpaMHKH, BSKYLIUX U CTEKIOKPUCTAIIMYECKUX MaTepUaJIOB;

— CBOWCTBA CHJIMKaTHBIX MATE€pUAJIOB M UX B3aUMOCBI3b C TEXHOJIOTMYECKUMHU
(dakxTopamu, a TaKKe CIIOCOOBI U IPUEMBI, 00ECTIEYMBAIOIINE TTOTYICHUE H3/ICITUI 1 MaTepUaIoB
C 33JIaHHBIMU CBOMCTBAMHM.

Ymems:

— BBIOMPATh ChIPhEBBIE MaTEPHAIIBI AJIS peasn3allii TEXHOJIOTHYECKUX MTPOLECCOB
MOJIyYEHUS U3JEIUN U3 CTEKIIa, KEPaMUKU U BSKYIIUX MaTepPHAaJIOB;

— PacCUUTBIBATh COCTABHI CHIPHEBBIX CMecei, 00eCeunBalOIINX MOJTyUYeHHE
CHWJIMKATHBIX U3/IE€TUIl U MaTEepUaJIOB C 3aJaHHBIMU CBONCTBaMH;

— BBIOMpaTh Haubosee 3(h(HEeKTUBHBIE TEXHOJOTHYECKUE CXEMbl U PEXXHMMBbI Ha pa3HbIX
nepejenax Nporu3BOCTBAa CUIIMKATHBIX MaTepUaloB U U3/ENINN;

— KOHTPOJINPOBATh KAYECTBO MOJIy4a€MbIX MAaTEPUAJIOB U U3JIEINH;

— IPOU3BOAUTDH PACUETHI [0 TEXHUKO-3KOHOMHUYECKOMY 000CHOBAHHIO TEXHOJIOTUYECKUX
CXEM IPOU3BOJICTBA CHIIMKATHBIX MAaTE€pPUAJIOB U U3/EIINN;

— IPOBOJUTH AHAIN3 HAYYHOW, TEXHUYECKOW 1 HOPMATUBHOM JOKYMEHTAILIVH.

Braoemy:

— METOJaMH U CPEJICTBAMHU TEOPETHUUECKOTO U 3KCIIEPUMEHTAIBHOTO UCCIIEA0BAHUS
IIPOLIECCOB CUHTE3a, U3YUEHUS CBOMCTB TYrOIUIABKUX HEMETAINIMYECKUX U CUIIMKATHBIX
MaTepHaoB;

— NIpUEeMaMU MPOEKTUPOBAHUS COCTABOB CHIPbEBBIX CMecel, 00eCeunBaIOIINX
MOJIyYEHUSI MaTepUaoB U U3JEINUN ¢ 3aJaHHBIMU (QU3UKO-XUMHUYECKUMU, MEXaHUYECKUMU U
XYyJ0’KECTBEHHBIMH CBOMCTBaMH;

— 3HAHUSAMU 00 OCHOBHBIX MpoIleccax U 000pyA0BaHUH, 00ECTIeUNBAIOIINX TPOBEICHNE
TEXHOJIOTUYECKUX MTPOIECCOB, 00€CIEUNBAIOIINX BBICOKOE KaUe€CTBO MPOAYKIIUH;

— METOJ[aMH NPOBEICHUS CTaHAAPTHBIX UCTIBITAHUM 110 OMpeIeIeHUIO PU3UKO-
XUMHUYECKHX U (PU3MYECKHX CBOWCTB OCHOBHBIX BU/IOB TYTOINIABKUX HEMETAJUIMYECKHUX U
CHJIMKATHBIX MaTE€pPHAaJIOB — KEPAMHKH, CTEKJIa, BSKYIINX MaTepUasoB;



— METOZaMH pacuera 3KOHOMUYeCKOH 3(h(PeKTUBHOCTU BHEAPSEMBIX TEXHOIOTHUECKUX
pELICHUH U IIPOEKTOB;

— paluMOHAILHBIMU ITPHEMaMHU MTOMCKa U UCTIOIb30BAHUS HAYYHO-TEXHUYECKOM
uHpOpMaLnu.

3. Kpartkoe conep:xanue JMCHUNIHHBI

Pazgen 1. OOmme mnpUHOMOBI TEXHOJIOTMHA TYrOIUIABKMX HEMETAJUIMYECKHX U
cuukatHeIX MatepuaioB (THCM).

1.1. IlpuHuMOMaJbHbIE CXEMBbI TEXHOJIOIMM CUIMKATHBIX MaTEPUAIIOB.
OcHOBHBIE TIOHATHUS W TepMUHOJOTHS B TexHojJoruu THCM. Mcropusi pa3BUTHS TEXHOJOTHI
KEepaMHKH, CTEKJIA U BSDKYIIHUX MaTepuaioB. [IpuHIMNManbHbIe CXEMBbl TEXHOJIOTMI CUITMKATHBIX
MaTepuajoB — KEpaMUKH, BSDKYIIMX U CTeKIa, HUX OOUMe M OTJIMYUTENIbHbIE YepThl,
[10CJIE0BATENBHOCTh TEXHOJIOTMUECKUX TIEPEEIIOB

1.2.  CsippeBble MaTepHalbl, UX MOATOTOBKA, COCTABIEHNUE CHIPHEBBIX CMECEH.
XapakTepuCcTUKa OCHOBHBIX BMJIOB IIPUPOJHBIX, CUHTETUUYECKUX U TEXHOTEHHBIX CBHIPHEBBIX
MaTepuasoB, UCHoib3yeMbix B TexHojorun THCM, u mpenbsBiasieMble K HUM TpeOOBaHUS.
KpemHe3eMucTrle, rIMHO3EMHUCThIE, TTOJIEBOIINATOBbIEC, KapOOHATHBIE M CyIb(aTHBIE CHIPhEBBIC
matepuaisl. [Ipouyrie mpupoaHbie ChIphEBble MaTepuanbl. Vcrmonb3oBaHUE B KaYeCTBE CHIPHS
OTXOJIOB TMPOU3BOJACTBA TYrOIJIABKUX HEMETAJUIMYECKUX W CHJIMKATHBIX MAaTepuaioB U
TEXHOTCHHBIX MPOIYKTOB JPYruX oOTpacieid mnpombinuieHHOCTH. JloObiya, oOoramieHue,
ycpeaHeHue, 00paboTka MUHEPAIbHOTO ChIPbs, €r0 TPAHCIIOPTUPOBKA U XpaHeHHe. OCHOBHbBIE
crocoObl  (PU3MKO-MEXaHUYECKOW MOJATOTOBKU CHIPbEBBIX MaTepuajoB (ApoOJeHHe, MOMOJI,
pacceB, KIaccu(UKamys 1 T.J1.).

1.3. Teoperuueckue OCHOBBI IpOIECCa U3MENbYCHHS TBEPABIX TEII.
Criermuduika nmporeccoB ApoOiIeHns: 1 moMoia. TBepIOoCTh M XPYIKOCTh CHIPbEBBIX MAaTEPUAIOB;
IIKala pPa3MOJOCIOCOOHOCTH CBHIPHEBBIX MaTepuanioB. Bpibop cmocoba wu3MenbueHus B
3aBUCUMOCTM OT TBEpPAOCTH U XpymnkKocTd Martepuana. DU3HMKO-XUMUYECKHE METOMbI
MHTECHCU(PHUKAIIUU TIPOIECCOB U3MENIbYCHHS; BIUSHUE TOBEPXHOCTHO-aKTUBHBIX 100aBOK. Cyxoe
U MOKpoe H3MelbueHue. BilMsHue TOHKOCTM HM3MENbUEHUS Ha KaueCTBO ChIPHEBBIX CMECEH.
Knaccudukanus u nOpuHOUO AEWCTBUA H3MENbUYMTENCH OCHOBHBIX THUIIOB. MexaHUyeckas
COPTUpPOBKa M  KiIaccUpUKalMg  H3MEIbYEHHBIX  MarepuajoB.  3€pHOBOM  COCTaB
MOPOLIKOOOPa3HBIX MAaTEPUAIIOB U PA3JINYHbIE CIIOCOOBI €r0 BBIPAYKEHHS.

1.4. CwmecurenpHble yCTpOMCTBA U MPUHIIUI UX JIEHCTBUS.
KOHTpoIb OHOPOJHOCTH CBIPBEBBIX CMECEN; KPUTEPUH KAaue€CTBA CMEIINBAHMS U UX BIMSHHUE HA
NOCHEAYIOLME TexXHoJornyeckue mnporeccbl. CrocoObl TPaHCHOPTUPOBKM M XPaHEHUS
CBIPbEBBIX cMecel. ['panynupoBaHue 1 OpUKETHPOBAHHUE LIUXT.

Paznen 2. OOmias TeXHOJIOTHs BSXKYILIUX MaTEPHAIIOB.

2.1 OG1mas TeXHOJIOrHMYEecKasi cXemMa MPOM3BOJICTBA BSUKYILIUX MaTepHaioB

OcCHOBHbBIE TEPMHHBI U TOHATHSA, UCIIOJIb3yEMbIE B TEXHOJIOTUU BSDKYIIMX MaTe€pUasoB,
METO/Abl OIEHKM KayecTBa BSKYIIMX MarepuanoB. OOmas TexHOJOrmyeckas cxema
MIPOM3BOJICTBA BSDKYILMX MaTEpHaioB, IOCIEI0BATEIbHOCTh TEXHOJOTHYECKHX IEpeAesioB U
3ajauu, pemlaeMble Ha HuX. Kiaccudukanms M XapakTepUCTHKA CHIPbEBBIX MaTEpUANIOB IS
IIPOM3BOJICTBA BSKYLIUX MaTepuanoB (KapOOHATHOE, TIJIMHUCTOE, KapOOHATHO-TJIMHUCTOE,
[JIMHO3EMHUCTOE U CYJb(aTHOE ChIpbe, TOMEHHBIE U AIEKTPOTEPMOPOCHOpHBIE IUTAKH, 30JIBI).

2.2. I'urncoBsi€ BSKYIIUE.

TexHosorus, CBONCTBA U IPUMEHEHHUE TUIICOBBIX BSKYIMX BUABI TMIICOBBIX BSKYIIUX U
CXeMbl MX NpPOM3BOJACTBa. Jlermapartanusi TUIICOBOrO KaMHsS. TeXHOJIOrusl MpOU3BOJICTBA
CTPOUTEIBHOTO U BBICOKOMPOYHOTO rurnca. OcoOeHHOCTH KPUCTANIMYECKOM CTPYKTYpHI o- U [3-
CaS04-0,5H,0. TrepieHne TUIICOBBIX BSKYIIHX.

2.3. 1I3BeCTKOBBIE U MarHe3UaJIbHbIE BSDKYILHE.

TexHonorus, cBONCTBa, MPUMEHEHHE M3BECTKOBBIX W MarHe3WalbHBIX BSKYIIMX. Bumbl
M3BECTKOBBIX BSDKYIIMX MaTepuanoB. ChIpbeBbIE MaTepUaIbl U CXEMBI IIPOU3BOJICTBA HETALIEHON
u3BecTd. TexHoyornyeckue mapamMeTpbl Mpolecca MOJy4YeHUs OKCHAA KallbliMi B HIAXTHBIX U



BpalllaloIMXcs Iedyax. ['maparanus M TBEpIEHUE M3BECTKOBBIX BKYIIMX M HX CMECEH C
[JIAKOM, MYII0JIAHAMH, KBAPLEBBIM NECKOM U T.A. TBEpAEHHE H3BECTKOBO-KPEMHE3EMHUCTBIX
KOMIIO3ULMI Ipu TujapoTepManbHOi 00pabdoTke. OCHOBHbIE BHMIbl M3IEIUM Ha OCHOBE
M3BECTKOBO-KPEMHE3EMHUCThIX BSDKYIIMX M O0JACTM HMX MpUMEHEHHA. Pa3HOBHAHOCTH
MarHe3uajbHbIX BSDKYIIUX BemecTB. ChIPbEBbIE MATEPUAIBI U TEXHOJIOTHS HX IOJIyYEHUS.
3aTBOPUTENH JJIS1 MAarHE3UANIbHBIX BSDKYIMX BELIECTB, THIPATAIMS U CIICHU(HKA UX TBEPIACHHUS.
CBolicTBa ¥ NIPUMEHEHHE KAyCTUYECKOIO0 MarHe3uTa U KayCTH4ECKOIO JOJIOMHUTA.

2.4. IlopTnanaLeMEHT.

TexHonorus, CBONCTBAa M MPUMEHEHHE NOpPTIAHALEMEHTa. XHMHYECKHI COCTaB
KJIIMHKEpa. PoOJIb OTHENBHBIX OKCUIOB B KIMHKepe. ['mapaBiMuecKkuil, KpPEMHE3EMUCTBIM U
[JIMHO3EMUCTBIA MOJTYIH, KO3()(ULMEHT HACBIEHNUs KIMHKEpa U3BECThbI0. MUHepalornyeckui
COCTaB KJIMHKepa. XapaKTepUCTUKA OCHOBHBIX MMHEPAJIOB U UX CBOIcTBa. CXEMBbI IPOU3BOICTBA
HOPTJIAHALEMEHTa Pa3IU4YHbIMU CHOCO0AMH: MOKPBIM, CYXHM, KOMOMHHPOBAHHBIM. TeXHHUKO-
HPKOHOMUYECKUE MPEUMYIIECTBA KAXKI0TO U3 HHUX. TE€XHOJIOIMYECKOE 3HAUEHHE MHUHEPaJIbHOMN
OpUPOAbl U (U3MUECKUX CBOMCTB ChIpbs. Ponb 100aBOK, BBOAMMBIX B CBIPbEBYIO CMECh U
nopTiaHauemMent. JlpoOieHne W UW3MeNbYCHHE CHIPbEBBIX MarepuaioB. lloaroroka wu
KOpPEKTHpOBaHUE ChIpbeBOM cMecHu. [Iporecc 0OpazoBaHus KIMHKEPA BO BpAILlAIOIIUXCS Teyax.
TexHONIOTHMYECKHE 30HBI BO BpAINAIOUICHCs TeUd. XUMUKO-MHHEPAJIOTHUECKUEe U (U3NYECKHE
OpeBpalieHuss 00XKMraeMoro Marepuasia Mo JuiMHe mneuyd. OXxjaxaeHue KIUMHKepa.
XonoaunbHUKU. V3MenbueHue KIMHKEpa W IOJNY4YEHHME I[EMEHTa. XpaHEHHE, YIAKOBKa U
orrpy3ka 1uemeHta. KoHrtpons mpousBoictBa. I'mzaparanms KIMHKEPHBIX MMHEPAJIOB.
XuMUUecKui 1 (a3oBbIil COCTAaB MPOJYKTOB BRICOKOTEMIIEPATYPHOTO CHHTE3a U €T0 BIUSHHE Ha
THJIPABIMYECKUE CBOMCTBA BXKYHIMX MaTepuayioB. IIpoueccsl TBepieHHs U (HOpMHUPOBaHUS
CTPYKTYpbI LIEMEHTHOT0 KaMHs1. Koppo3us mopTiaaHALleMEHTHOTO KaMHs

2.5. CriennanpHbBIE [IEMEHTHI.

TexHosorus, cBOHCTBa M NPUMEHEHHE CHEIUAIbHbIX LeMEeHTOB. IlymionaHoBble u
HIIaKoNnopTIan/ueMeHTsl. CocTaBbl, OCHOBHbIE CBOWCTBA, OCOOCHHOCTH TEXHOJIOTUH U 00J1acTh
IIpUMEHEHN. benblil U BETHBIE IEMEHTHI.. TaMIOHAKHbIE [IEMEHTHI. [ INHO3EMUCTBIN LIEMEHT.
XUMHUKO-MUHEPAIIOTHYECKUN COCTaB, CIIOCOOBI MOMyYeHHs U cBoiicTBa. O0IacTH MPUMEHEHHUS.
Pacumpsromuyecs 1IeMEHTHI Ha OCHOBE MOPTJIAHJALIEMEHTAa W IVIMHO3EMHUCTOTO IIEMEHTa,
Cyib(oaTtOMUHATHBIE U CYIb(hO(eppUTHBIE LIEMEHTHI.

2.6. CtpouTenbHbIE paCTBOPEI, OETOH, KEIe300€TOH.

ChIpbeBble  MaTepualbl, NPUHLUUIUAIBHBIE TEXHOJOTUYECKHUE CXEMBbl IIOIY4YEHHS.
Oco0eHHOCTH COCTaBOB U CBOMCTB OETOHOB pa3nu4HOro Bujaa. OCHOBHbIE METO/IbI (POPMOBAHUS,
UCTOJIb3yeMble B TEXHOJOIMH BSDKYIIMX MaTepuanoB (BUOPOYIUIOTHEHHE, IPECCOBAHHE,
TpamOOBaHue, IICHTPODYTHPOBAHHUE).

Paznen 3. OOmiast TEXHOJIOTUS KEPAMUKHU M OTHEYIIOPOB.

3.1. BBezieHre B TEXHOJIOTHIO KEPAMHKH.

Crpykrypa kepamuueckoro marepuana. OCHOBHbIE TEPMUHBI U MOHSTHS, UCIIOIb3yEMbIE
B TEXHOJIOTUU KepaMHUKU U orHeynopoB Knaccudukanus kepaMuyecKux MaTepuaioB U U3AeIuil
0 COCTaBy, CTpPyKType M oOjactsiM mnpuMmeHeHus. OOmas TexXHOJOrMyeckas cxema
IIPOU3BOJICTBA KEPAaMUKH, IOCIEJ0OBATEIbHOCTb, HAa3HAUYEHUE U CYIIHOCTb TEXHOJIOIMYECKHUX
nepeesioB U 3a/1a4M, pellaeMble Ha HUX — MOJATOTOBKA ChIPhEBON cMecH, (popMOBaHMeE, CYIIKa,
00XKwuT.

3.2. CpIpbeBble CMeCH B IPOU3BOJICTBE KEPAMHUKH U CIIOCOOBI MX MOJTOTOBKH.

Knaccudpukanus u XapakTepUCTHKa CBIPHEBBIX MAaTepUaNoOB JUId IPOU3BOJICTBA
TPAJUIIMOHHON KepaMUKU (TUIaCTUYHbIE M OTOINAIOLIMe MaTepuainbl, IaBHU). Chipbe I
MIPOM3BOJICTBA OTHEYHNOpPOB M TeXHHUYeCKoN ((yHKUMOHaNbHOM) Kepamuku. Iloaroroska
CBIpBEBBIX MaTepuasoB. [IpuHIMIBI pacueTa ChIpbEeBBIX CMecel. THUIBI CBIPBEBBIX KEPAMUYECKHUX
macc. IlpuroroBieHue ChIppEBBIX CMeCEd MOKpPHIM U CyXHM crocoOoM, o00opyaoBaHueE,
HCIIOJIb3YEMOE IIPHU 3TOM

3.3. O0miye TeXHOJIOTHYECKHE MPUHIIMITBI TPOM3BOICTBA KEPAMUUECKUX U3IEIHH.



dopMoBaHHE KepaMHYECKOTO Toirydadpukara: riactTudeckoe (opMOBaHUE, JIUThE W3
BOJHBIX CYCHEH3UH, JUTbe TMoA JAaBieHueM). CyIIHOCTh IPOLECCOB M IPUMEHSEMOE
ob0opynoBanue. Ponb 1 3a7aum mpolecca CyIIKA B TEXHOJIOTUHM KepaMUKH. PeXMMBbI CyHIKH.
CyImHOCTh IpOLIECCOB, NPOTEKAIOIIMX MpU CYyIIKe. BplcokoTeMneparypHble IpPOLECCHI,
MPOTEKAIOLMe IIPU M3rOTOBJIECHUU KepaMuKHW. [lapamerpbl, XapakTepusyrooliue MOITHOTY
CIECKaHWA KEpaMHKH M MX W3MEHEHHE B 3aBHCHMOCTH OT TeMIlepaTypbl oOxwura. Brnusxue
YCIIOBUH BBICOKOTEMIIEPATypHOTO CHHTE3a Ha KOHEUHBIM (Pa3oBbIi COCTaB MOJy4yaeMBbIX
MaTepUajoB

3.4. CtpouTtenbHas KepaMuKa.

TexHosorHs, CBOWCTBA, MPUMEHEHHUE CTPOUTENBHON Kepamuku. ['pybas crpouTtenbHas
KepamuKka (TJIMHSHBIM KUPOHY, Yepemnuua, ApeHaxHble TpyOsl). Knaccubukauus wuzgenui,
npeabaBisieMble TpeOoBaHMS M 00JacTH NpPUMEHEHHUs. TUIOBas TEXHOJIOTHYECKas cxema
U3TOTOBJICHUSI TPYOOW CTPOUTENBHOM KEpaMHKH METOJOM ILIACTHYECKOro (opMoBaHUS Ha
npuMepe TIAUHSHOTO Kupnuya. OOnuioBouHble, (pacajHble TUIMTKM W IUTUTKH JUIS TIOJIOB.
Paznuuus B TpeOoBaHMSIX K H3AENUAM. TE€XHOJOTUS IUIUTOK C MCHOJIb30BAaHUEM IOTOYHO-
KOHBeHepHbIX JIMHUNA. OCHOBHBIE BUJIbI XUMUUYECKH CTOMKUX KEPAMUYECKUX U3CITHM.

3.5. ®apdop, dasHc.

TexHonorus, CBOWCTBa, NpPUMEHEHHE TOHKOM  Kepamuku.  Kiaccubukanus
dapdopodasHcoBbIX 17631 (11707 (X035 CTBEHHBIE, CaHUTAPHO-TEXHUYECKHE,
aneKTpoTexHudeckue). TpeboBanus kK HUM. TUIIOBBIE CXEMBI MTOATOTOBKH MAacc, IJIACTHYECKOIO
dbopmoBanuss u nuTha. [mazypoBanue u jAexopupoBaHue (aphopodasHCOBBIX H3ACTUI.
OcoOenHoctu 00ura. OCHOBHBbIE HANpaBJICHUS pPa3BUTUS TEXHOJNOIMU. [nazypoBaHue u
nexopupoBanue (aphopodasHcoBeix uzgenuii. OcoOEHHOCTH MPOU3BOJCTBA CAHUTAPHBIX
KEepaMHUYECKHUX U3JEIUN U 3JIEKTPOU30JIATOPOB.

3.6. OraeynopHas KepaMuKa.

TexHonorus, cBOWCTBAa, NpPUMEHEHHWE OTHEYHNOPHBIX MarepuanoB. Kiaccupukamms
orHeynopoB. OCHOBHBIE JKCIUTyaTallMOHHbIE CBOMCTBAa OTHEyHopoB. IX B3auMOCBs3b €O
CTPYKTYpPO#l, XuMU4ecKuM U (pa3oBbiM cocTaBoM. Crenuduueckue TpeOOBaHHUS K CHIPHEBBIM
MarepuanaMm JUisl MPOM3BOJICTBA OTHEYIOpPOB. TUIOBas cxema HM3rOTOBJIEHUS OTHEYIOpPOB Ha
IpUMepe TEXHOJOTMU IIaMOTHBIX wu3aenuil. KpemHezemucrteie orueynopsl. OrHeymopsl
KepaMMKa U3  KBapueBoro crekna. Orheynmoppl Ha  OCHOBE  OKCHJIA  MAarHus.
XpoMoMarse3uajibHble UM MarHe3uajibHO-IIMHUHENUAHbIE  OrHeymopbl.  OrHeymopsl U
BBICOKOTEMIIEpAaTypHbIE  3JJIEKTpOHArpeBaTead W3  KapOuga  KpeMmHusA.  JlerkoBecHbIe
(TEnIOU30SUOHHbIE) OTHEYIOPHbIE W3JEIUS U W3NS U3 BbICOKOOTHEYIOPHBIX BOJIOKOH.
Crpoenne u Temnodusnyeckre cBoWcTBa u3aenuil. TexHosKoHOMHUYecKas 3()(HEKTHBHOCTH
HCIIOJIb30BAaHUsl TEIUIOM30JISLIMOHHBIX OTHEyNnopoB. COBpeMEHHbIE HAaIpaBICHUs pPa3BUTHUS
IIPOU3BOJICTBA OTHEYIIOPOB.

3.7. Texauueckas KepaMuKa.

TexHonorus, cBOHCTBa, NpPUMEHEHHWE TeXHHWYecKoil kepamuku. Kriaccudukarus
TEXHUYECKOM KEpaMHMKH [0 COCTaBy M oOnacTsM mnpuMeHeHus. OOmme ocoOeHHOCTH
TEXHOJIOTUH U3AEIUi TexHuueckol kepamuku. Cnennduyeckue TpeOOBaHUS K ChIPbIO. MeTo b
¢dopmoBanus. OcobeHHOcTH oOxura. ChoenuanbHble MeETOJbl 00paboTKM (MeTayIu3anus,
MexaHu4deckasi oopaboTka). TunoBas cxema TEXHOJIOTMM TEXHHYECKOH KepaMUKHM Ha Ipumepe
KOPYH/I0BBIX U3JIETHH. Kepamuka Ha OCHOBE WHUBUAYaJIbHBIX OKCH/IOB.
BricokornuHo3emucras 1 MarHe3uajibHas KepaMuka. Marepuaiibl KOHIEHCATOPHON KEpaMUKH.
Baxneiime Ttumbl Mbhe30KepaMUKH MarHuTHas KepaMHKa Ha OCHOBE (pepporrmuHenei.
Kepamuka Ha ocHOBe OECKUCIIOPOIHBIX BBICOKOOTHEYIOPHBIX COSAMHEHUH (HUTPUABI, KapOUIbI,
cunnuabl). Kepamuueckre KOMITO3HIIMOHHBIE MaTephaibl. PoJb TEXHHUYECKOH KepaMHKH B
HAy4YHO-TEXHUUYECKOM IPOTpecce.

Pasznen 4. OOmiast TEXHOIOTHS CTEKIIA ¥ CUTAJIOB.

4.1. O6mue TeXHOIOTNYECKHUEe MPUHIIUIIBI TPOU3BO/ICTBA CTEKIIOU3ICIIUH.

OcCHOBHbIE TIOHATUS U ONPEIEICHUS, UCIOJIb3YEMbIE B TEXHOJIOTUU CTEKJa M CUTAJUIOB.



CTtexn000pa3Hoe COCTOSIHME W CBOMCTBA CTEKOJ. Temmeparypa CTeKiOBaHMsS Tg W HWHTEpBal
crexyioBanua. OCOOCHHOCTH W3MEHEHHsI CBOMCTB B HHTepBaie cTekioBaHHs. COBpEeMEHHBIE
IPEICTaBICHUs O CTPOCHUM CTEKJIA. TeXHOJOrMYecKre CBOWCTBA CcTekna. Bs3kocTs u ee posb B
TEXHOJIOTUM cTeksia. KpucrammmzanuoHnHas CHOCOOHOCTh CTEKON U €€ pOoiib B TEXHOJOTHU
crexia. ODU3MKO-XMMHUYECKME M MEXaHHYecKue CBoiictBa crekna. Temnodusnyeckue,
ANEKTPO(PU3NIECKUE U ONTUYECKHE CBOMCTBA M UX POJIb B TEXHOJOTHUH U HKCIUTyaTallud CTEKOJ
U crekiousfenuil. BiusHMe XHMMHYECKOro cocraBa M TeMIlepaTypbl Ha 3TH CBOMCTBa.
XUMHUECKasi yCTOWYMBOCTh CTEKOJ. [Ipenmenbl MpOYHOCTH CTEKJIa Ha pacTsKeHUe, H3THO,
cxkarue, ynap. CnocoObl ynpouHeHMst cTeksa. [IpuHIUIBI NPOEKTUPOBAHUS CTEKONI C
3aJJaHHBIMH KCIUTYaTallMOHHBIMU M TEXHOJIOTUYECKUMHU CBOHCTBAMHU.

Knaccugukanus npoMBIIUICHHBIX CTEKOJ U CTEKIOU3IENUN 0 XMMHUYECKOMY COCTaBYy,
CBOMCTBaM, HAa3HA4Ye€HHUIO M o00JacTAM MNpUMEHEHUS TEeXHOJIOrMYecKHe IpoLEecChl B
npou3BojacTBe crekia. (OO000lIeHHAas TEXHOJOrM4eckas CcXeMa M OCHOBHBIE —CTaluu
pOM3BOJICTBA cTeKnon3aenuil. Kinaccupukanus u xapakTepuCTUKa CHIPHEBBIX MAaTEPHAIOB IS
IPOM3BOJICTBA CTE€KJIAa U CUTAIIOB. OCHOBHBIE CHIPbEBBIE MaTepHajbl — KHCIbIE, IIEJIOYHbIE,
Hiesoue3eMenbpHbple. BenomorarenbHble ChIPhEBbIE MaTEpHUabl — YCKOPHUTEIH, OCBETIIUTEINH,
BOCCTAHOBUTEJIM, OOECLIBEYMBATEIM, KPACUTENM, TIYHIMTEIH. TEXHOJOTMYECKUEe CXeMbl U
0COOEHHOCTH MOJTOTOBKH ChIPbsI U IPUTOTOBJICHUS IIUXTHl HA CTEKOJIbHBIX 3aBOJIAX.

CrexnoBapenue.  OCHOBHBIE ~ 3Tallbl  CTEKJIOBApPEHUSA:  CHUIIMKATOOOpa3OBaHMUE,
CTEKJIOOOpa30BaHMEe, OCBETJICHHWE, TOMOTEHHM3alHs, CTyAKa. [EeXHOJOTHYECKHE OCHOBBI
IPOMBIIIJICHHOTO CTEKJIOBapeHUs. Buapl meueil. YciioBus U 0COOEHHOCTH MpoBapa IIUXTHI B
IPOMBIIIICHHBIX CTEKIOBAPEHHBIX TedyaX. TexXHOJOTHYECKUEe PEXHMBI BaPKH OCHOBHBIX THIIOB
IPOMBIIIICHHBIX CTEKOJ. MeToabl MHTEHCHU(UKAIMKU CTEKJIOBAPEHUS — JONOJHHUTEIbHBIN
AJIEKTPONOJOTPEB, MEPEMEIINBAHUE CTEKJIIOMACChl, JIEKTPOBapKa, TEIUIOBAasl M3OJISALUS NEdeH.
dopmoBanue crexionsaenuil. HenpepreiBHoe n nuximyeckoe GopmoBanue. TexHonornueckue
XapaKTEPUCTHKHN ¥ TapaMeTpbl MPOMBIIIICHHBIX croco0oB ¢opmoBanus. TernoBas o0paboTka
CTEKJIOM3AEANH  (OTXKUI, 3aKajka). XapakTepUCTHKa IPUMEHSIEMOro  00OpyIOBaHHUS.
Mexanudeckass W XUMHYecKas o0Opa0OTKa TOBEPXHOCTH cTekjomsnenuii. Hasznauenue u
Kjaccupukanus crnoco6oB o0paboTku. PU3MKO-XUMHUYECKUE MPHHLMUIBI U TEXHOJIOTHYECKHE
peXUMBbI METOZI0B 00paboTku. KOHTpOIb Mpou3BOICTBA.

4.2. JIuctoBoe CTEKJIO.

TexHomornueckass cxema TOMy4YyeHHUS. XapaKTEpUCTHUKA, aCCOPTUMEHT, CBOWCTBA
JHUCTOBBIX CTEKOJ. THUIBI M TEXHMKO-?KOHOMMYECKHE I10Ka3aTelu CTEKJIOBAPEHHBIX Ieueid,
IPUMEHSIEMbIX B IPOU3BOJCTBE JHCTOBOro cTekia. Kiaccuduxamus MeTonoB (HOpMOBaHUS.
[TpuHIUIBI, TEXHOIOTUYECKUE PEKUMBI, annapaTrypHoe opopmieHrne (GopMOBaHHUs CTEKIIA Yepe3
nonouky (BBC), co cBobomnoit moBepxHoctu crekiomaccsl (BBBC), Ha pacmmaBe meramia
(pmoar-meron). CpaBHMTENbHAs XapaKTEPUCTUKA METOJOB ()OPMOBAHUS JIUCTOBOIO CTEKJIA.
CoBpeMeHHbIE TEHACHLUU pa3BUTHSA TEXHOJOTHMH JIMCTOBOTO CTEKJIA W pACIIUPEHHUS €ro
aCCOpPTHMEHTA.

4.3. ApXUTEKTYPHO-CTPOUTEITHHOE CTEKJIO.

TexHonornueckast cxema M3roToBieHusa. Ha3HadeHue, acCOPTUMEHT U XapaKTEepUCTHKA
OCHOBHBIX BHJIOB apXUTEKTYpPHO-CTPOUTENIbHBIX CTEKOJ (apMUPOBAHHOE M y30pHaTOE CTEKIIO,
CTEKJIOOJIOKH, CTEKJIOMAKeThl, MEHOCTEKI0, OOJIMIIOBOYHBbIE MaTepualbl HA OCHOBE CTEKJA).
TexHonornyeckne cXeMbl M apameTpsl POU3BOJICTBA.

4.4. TapHOE M COPTOBOE CTEKJIO.

TexHonoruueckass cxema HM3roTOBJIEHUS. Bujbl, Ha3HAUeHHE U OCHOBHbIE TpeOOBaHUS,
IpeabaBIsSeMble K CTEKISIHHOM Tape. TeXHONOTMYeCKHe CXeMbl WU MapaMeTpbl MPOU3BOCTBA.
MeToapl yIpOYHEHHs CTEKJIOTaphl. ACCOPTUMEHT U COCTaBbl COPTOBOro crekyia. OcoOeHHOCTH
BapKH U BBIPAOOTKH XPYCTAJNbHBIX M IIBETHBIX CTEKOJ. MeTOJbl JEKOPUPOBAaHUS COPTOBOIO
CTeKJIa.

4.5. TexHU4ecKoe CTEeKIIO.

Texnonornueckass cxema mnonydeHus. Kraccudukamuss TEXHHYECKOTOo CTEKIa 110



HA3HA4YCHMIO, COCTABaM, CBOMCTBAM. XapaKTEPUCTUKA OCHOBHBIX THUIIOB TEXHUYECKOTO CTEKIIA.
PactBOpuMOE CTEKIIO.

4.6. CTEKJIOKpUCTAIUINYECKHE MaTEePHUaIIbI.

Teopernueckue OCHOBBI  HANpPaBICHHOH  OOBEMHOM  KPUCTAUIM3AMKA  CTEKOIL.
Kartanuzaropsl KpucTaJulM3alMM, WX BHAbl M IpeAbABIseMble K HHUM TpeOOBaHHUS.
TexHomornyeckrue CxXembl IIOJY4YEHHMS CHUTAUIOB. XapaKTePUCTUKA OCHOBHBIX BHJOB.
OcoOEHHOCTH CBOMCTB M IPUMCHECHHUSI.

4. O0beM y4eOHOIl U CIUNTHHBI

Bupl yueOHOM paboTh B 3au. exn. B axan.
qacax
OO0mas Tpy10eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 5) 180
Kounrakthas pa6ora (KP): 1,8 64
Jlextuu (JIek) 0,9 32
[Tpaktuyeckue 3ansatus (I13) 0,9 32
CamocrositesbHas padora (CP): 3,2 116
Pedepar 1,0 36
[ToaroroBka K KOHTPOJIBHBIM paboTamM 0,3 10,8
[TonroToBKa K MpakTHYECKUM paboTam 0,3 10,8
IToaroroBka k cnade 3adera 0,4 14,4
KoHnTakTHas camocrosiTesibHas paboTa 19 0,4
CaMoCTOsTEIbHOC H3YUYCHHUE Pa3JIeJIOB JUCITUILUIHHBI ’ 43,6
Buja koHTpOJIsSA: 3a4eT ¢ OLEHKOM - -
Bup! yaeOHOM paboThI B 3au. e. B actp.
Jacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 5 135
Konrakthas pa6ora(KP): 1,8 48
Jlexuunu (JIek) 0,9 24
[IpakTuueckue 3ansatus (113) 0,9 24
CamocrosiTtesbaas padora (CP): 3,2 87
Pedepar 1,0 27
[ToxroToBKa K KOHTPOJIBHBIM paboTam 0,3 8,1
[ToaroToBKa K MpakTUYECKUM paboTam 0,3 8,1
[ToxroToBKa K caaye 3adera 0,4 10,8
KonTakTHas camocrosiTenbHas paboTa 19 0,3
CaMocTosITENbHOE U3YUYEHUE PA3/IEIOB TUCIUIUIMHBI ’ 32,7
Bupa koHTpOJISI: 3a4eT ¢ OLEHKOM - -

AHHOTanus padoyeil NPOrpaMMbl JUCHUNIMHBI
«I_[OHOJIHI/[TCJII)HLIC rJ1aBbl (l)l/l3l/lKI/l B TEXHOJIOI'MHN TyFOHJIaBKI/[X HEMETALNIMYECKUX U
CHWJIMKATHBIX MaTepHAJIOB)»

1. e AMCHMIVIMHBI — IPHOOPETEHNE 3HAHUHN 110 OCHOBHBIM pazjiesiaM (pU3UKH U
YMEHHIO MPUMEHSATh UX B JPYTUX €CTECTBEHHOHAYYHBIX JAUCHUIUIMHAX.
2. B pe3yabTare u3ydyeHMs JMCHUILIMHBI O0Oydaloluiicd 10 Nporpamme

0akaJjlaBpUaTa J10JIKeH:



Obnadams cnenyrouumu nipodeccuonanbabiMu (ITK) komneTenusamu:

— CHOCOOHOCTBIO IJIAHUPOBATh U MPOBOJIUTH (DU3NUYECKHE SKCIEPUMEHTHI, MPOBOIUTH
00paboTKy UX pe3yJabTaTOB U OLICHUBATH MOTPELUIHOCTH, BBIABUTATh TUIIOTE3bl U YCTAHABIMBATD
rpanuisl ux npumeHenus (I1K-16);.

— TOTOBHOCTBIO HCHOJBb30BaTh 3HAHHUS OCHOBHBIX (PU3UUYECKUX TEOPUH MJIs pEelIeHH
BO3HHUKAIOIMIUX (PU3NYECKUX 33]]a4, CAMOCTOSATEIBHOTO puoOpeTeHus (U3NIECKUX 3HAHUH, IS
MOHMMAaHUS MPUHIIUIIOB paObOThl MPUOOPOB M YCTPOICTB, B TOM YHCII€ BBIXOAAIIUX 33 MIPEIEIIbI
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus ([TK-19).

3namo:

- ¢u3nueckre OCHOBBI MEXaHUKH, (PU3MKH KOJeOaHWH W BOJIH, JICKTPUYECTBA H
MarHeTusma, 3JEKTPOJUHAMMKHU, CTAaTUCTUYECKOW (U3UKU U TEPMOJIMHAMHUKH, KBAHTOBOI
bu3uKy;

- cMBbICT (DyHAaMEHTaIbHBIX (PU3MUECKUX 3aKOHOB, MIPHUHIIUIIOB U MOCTYJIATOB; MX
(OpMYITUPOBKH U TPaHUILIBI TPUMEHUMOCTH;

- CBA3b IIMPOKOIO Kpyra (U3NYECKUX SIBICHUH C  (PyHIaMEHTAIbHBIMU
NPUHIUIIAMHA ¥ 3aKOHAMH (PU3HKH;

- OCHOBHBIE METOJIbI PELICHUS 33/1a4 110 OMUCAHHUIO (PU3UUECKUX SIBJICHUN; METOIbI
00paboTKH pPe3yIbTaTOB (PU3HMUECKOTO IKCIICPUMEHTA.

Ymemn:

- OPUMEHATh  TEOPETUYECKHME  3HAHHWA M OKCIEPUMEHTAJIbHBIE  METOJIbI
MCCJICIOBAHMSI TIPU PELICHUH MPo(ecCHOHABHBIX 33/1a4;

- IPOBOAMTH pacy€Thl, OCYIIECTBIATh AaHAJIU3 M HA OCHOBE 3TOr0 JeJaTh
000CHOBAaHHBIE BBIBObI;

- aQHAJTM3UPOBATh PE3yJIbTAaThl HAOIIOJACHUH M HKCIEPUMEHTOB C TPUMEHEHUEM
OCHOBHBIX 3aKOHOB U MPUHITUTIOB (PU3UKU;

- OIpEEIATh Xapakrep du3naecKux IIPOLIECCOB 1o KOMILIEKCY
9KCIIEPUMEHTANBLHOM HH(OPMALIUK TTPU MTOMOITH rpaUKOB, TAOIUIl U YPaBHEHHUI;

- IOpEJICTaBIsATh  O0pabOTaHHYIO  SKCHEPUMEHTAIbHYI0O U TEOPETHYECKYIO
uH(GOpPMaIIMIO B YCTHON M MUCBMEHHOU opMe, B TOM YHUCIE C UCHOJIb30BAaHUEM COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTUI

Braoemy:

- HaBbIKaMU padOThI ¢ HIMPOKUM KPyroM (pU3NUecKUX IpuOOpOB U 000PYAOBAHNUS;

- HaBbIKAMU OOOCHOBaHMs CBOMX CYXJEHHUH U BbIOOpa MeToJa HCCIEeI0BaHMS,
crocob6aMu MoOMCKa M aHaJIu3a HayYHO-TEXHUUECKOH JINTEepaTyphl.

3. Kparkoe cogep:kanue qUCHUIIHHBI

Pa3znen 1. DnemMeHThI KBaHTOBOW CTaTHUCTUKH.

1.1. DnemeHTHl KBaHTOBOW cTaTHCTUKU. KBaHTOBas cucreMa M3 OJAMHAKOBBIX YaCTHII.
[TpyHIMIT TOXAECTBEHHOCTH OJWHAKOBBIX vacTull. CHUMMETpUYHBIE M HECUMMETPUYHbIE
BOJIHOBBIE (DYHKIIMH, OTTMCBIBAIOLINE COCTOSIHUS TOXKIECTBEHHBIX MUKPOYACTHII.

1.2. bozowsr u ¢epmuonsl. [lpunamun Ilaynm. KBaHTOBBIE CTaTHCTHUYECKHE
pacnpenenenuss bosze-OiiHmreliHa u @®epmu-/lupaka. BbIpoKIEHHBIN JJIEKTPOHHBIN ra3 B
KpUCTaJlax (MeTasuibl).

Pa3nen 2. Merasuibl, IUAIIEKTPUKU U TIOTYITPOBOAHUKHU C TOUYKHU 3PEHMSI 30HHOM TEOPHUH.

DOHepreTrudeckue 30HBI: cratuctuka ®depmu-llupaka, sHepruss Pepmu. DIEKTPOH B
NEepUOIMYECKOM I0JIe KpucTaiia: 3¢ (eKTUBHAS Macca IEKTPOHa.

Pazgen 3. DnemenTs! Gpusuku TBEPIOTO TENA.

3.1. ®uszuka tBEpaoro Tena (PTT): ompeneneHue, CBA3b C APYTUMHU JTUCHUTUTMHAMU,
00BEKTHI U3YUYEeHHUs, KPYT pernraeMbix 3aj1ad. CBs3b ¢ Kpucramiorpagueit, Kpuctamiopusnkoi u
KPUCTAJIJIOXUMHEM.

3.2. KonnencupoBanHnoe cocrosHue. [logxon k ommcanuto TBEPABIX Ten. CTpykTypa
KkpuctamioB. CUMMeTpus U (prU3NYECKHe CBOMCTBA KPUCTAIIIOB.



3.3 Tumbl KpUCTAIUNTMYECKUX CTPYKTYp (0OImas xapakTtepucTuka). [I710THBIE yIaKoBKH:
KyOWueckass W TeKcaroHalbHas (Ha KadeCTBEHHOM ypoBHe). [IoHSATHE O CBEPXIPOBOIMMOCTH
(KBaHTOBBIC TIPE/ICTABJICHUSI HA KAYECTBEHHOM YPOBHE).

4. O0beM yueOHOM TUCUMILUIUHBI

Bun yueGHO# paboThI B 3aueTHbIX B akanewm.
eIMHULIAX Jacax

OO0mas TPy10eMKOCTh THCIIHILTHHBI 3 108
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 0,8 32
Jlexun 0,4 16
[IpakTrueckue 3aHATHS 0,4 16
JlaboparopHbie paboThI - -
CamocrosiTesbHasi padoTa 1,2 40
CaMocCTOsITeIbHOEC H3YUYCHHE PA3/ICTIOB JUCITUILUIMHBI 1,2 40
Buabl KOHTpOJIA:
JK3aMeH 1 36
KonTtakTHas paboTa — MpOMeXYyTOUYHAsE aTTECTAIHS 1 0,4
IToaroroBka K 3K3aMeHy 35,6
Bujg nToroBoro KOHTpoOJIs: IK3aMeH

Bun yuebnoit paboTsl B 3aueTHBIX B acrpos.

CIMHULIAX gacax

O01masi TPY10eMKOCTb TUCIUILIHHbI 3 81
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,8 24
Jlekuun 0,4 12
[IpakTuueckue 3aHsATHs 0,4 12
JlabopaTopHbie paboThI - -
CamocTosiTesbHasi padora 1,2 30
CamocTosiTeIbHOE U3YUCHHE PA3IeTIOB JUCIIUILIMHBI 1,2 30
Buabl KoHTpOJIA:
JK3aMeH 1 27
KoHTakTHas paboTa — MpOMeXyTOUYHasl aTTeCTalHsl 1 0,3
IToaroroBka K 3K3aMeHy 26,7
Buja nTOroBoro KOHTpoJIs: IK3aMeH

AHHOTanus padoyeil NPOrpaMMbl AU CHMILIMHBI
«JIabopaTopHbie padoThI N0 PU3MIECKON XMMHUHU TYTOIIABKMX HEMETANIMYECKHUX U
CHJIMKATHBIX MATEPHAJIOB»

1. Heab AMCHUNIMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPABJISIFOIIMX XOJ0OM
XMMHYECKOTO TIpolecca, MOKa3aTh O0JACTH MPUIOKEHHS STHX 3aKOHOB M HAYYHTh CTY/ACHTA
IPaMOTHO MPUMEHSTh MX MPU PEIICHHHA KOHKPETHBIX TCOPETHUSCKHUX U MPAKTHYCCKUX 3a7ad.

2. B pe3yabrare u3y4YeHHs AMCHUIUIMHBI OOy4YaloUIMiici MO Mporpamme
0akaJjlaBpUaTa J10JIKeH:

Obaaoams crnenyromumMu npodeccuonansHbiMu KoMieTeHIusamMu (I11K):

— CIOCOOHOCTBIO TIPOBOJUTH CTaHJAPTHBIE W  CEPTU(UKAIMOHHBIC WCIBITAHUS
MaTepualioB, U3ACIHUI 1 TexHomoruueckux mporeccos (ITK-17);

— CIOCOOHOCTBIO HMCIOJIb30BaTh 3HAHHE CBOMCTB XMMHYECKHX 3JICMEHTOB, COCAMHEHHN
¥ MaTepHaJoOB Ha MX OCHOBE JUIs peIlIeHUs 33/1a4 podeccroHanbHoi aestenbHocTh ([1K-18);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MYECKUX TEOPHU Ul PEIICHHUS
BO3HHKAIOMINX (PU3MUSCKUX 3a/1a4, CAMOCTOSTEIBHOTO MPHOOpEeTeHHs PU3NICCKUX 3HAHU, JUIs



NIOHUMAaHMsl IPUHIUIIOB paboThl MPUOOPOB U YCTPOICTB, B TOM YMCJIE BBIXOJAIIMX 3a IPEIEIbl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3namo:

— IPHUHLUIBI PA0OTHI U CXEMBI UCII0JIb3YEMbIX U3MEPUTEIIBHBIX YCTAHOBOK;

— BO3MOXKHOCTH METOJIOB CIEKTPOXMMHUHM JJI1 IPOBEJIEHUS KAueCTBEHHOIO W
KOJINYECTBEHHOI'O aHA/IM3a XMMHUYECKHX CHCTEM, OIpENEeJIEHUs] TePMOJUHAMUYECKUX CBOWMCTB
XUMHYECKHX BEIIECTB;

— KOHAYKTOMETPUYECKHH M  TMOTEHUUOMETPUYECKHHA  METOJBbl  HAXOXKICHHS
TEPMOJMHAMMUYECKUX  XapaKTEPUCTHUK IEKTPOIMTOB (aKTMBHOCTEH U KOA(PPHUIHMEHTOB
AKTUBHOCTH, KOHCTAHTBHI IUCCOLUAIINH, TEPMOJMHAMUYECKUX XapaKTEPUCTHK PEaKIUH);

— (pu3MKO-XMMHUYECKHE METO/IbI HCCIIEIOBAHUS U aHaIHu3a (Pa30BbIX PABHOBECUN B OJIHO-
Y MHOTOKOMITOHEHTHBIX CUCTEMAaX, IIyTH IMOCTPOEHUS (a30BbIX AMArPAMM COCTOSHMUS;

— OKCIEPUMEHTAJIbHbIE METO/bl M3YyYEHHs KUHETUKH XMMHYECKHX PEaKLUH, CIOCOObI
OIpezesieHUs] KOHCTAaHT CKOPOCTEH U MOPsIIKa XUMUUECKUX PEaKIHM.

— KaJIOPUMETPUUYECKHE METOIBl ONpPEACNCHHUS TEeIIOEMKOCTH, TEIUIOBBIX 3((EeKTOB U
JPYTUX TEPMOXUMHUYECKUX CBOMCTB U3y4yaeMbIX OOBEKTOB.

Ymems:

— TMPUMEHATh TEOPETHUUECKHUE 3HAHMUSI U SKCIIEPUMEHTAJIbHBIE METO/bl HCCIEAOBaHUS
(bu3nUecKoil XMMHUU NIPU peIIeHUH MPOo(hecCHOHANBHBIX 3a/1a4;

— cdopmyaupoBaTh MpodieMy U OOOCHOBATh BBIOOP HKCIEPUMEHTAILHOTO METO/Ia
UCCJICI0BaHMsI, IOCTaBUTh LIEJIU U 3314l U HAMETHUTb ITyTH UX JTOCTUKECHHUS;

— IPOBECTH MaTeMaTU4YecKyl0 O0OpabOTKy »HKCIEpUMEHTAIbHbIX JaHHBIX Ha 0a3e
TEOPETUYECKUX 3HAHUN N0 (PU3NUECKON XUMUU;

— TMPEICTaBIATh JAaHHBIC JTAOOPATOPHOTO HCCIEAOBAaHHS B rpaduueckoirl Gopme W Ha
OCHOBE IMOJYYEHHBIX 3aBHCHUMOCTEH ONpEAENSATh COOTBETCTBYIOLIUE TEPMOJMHAMHUYECKHE U
KMHETUYECKUE XapaKTEPUCTUKN XUMHUYECKON CUCTEMBI U XMMHUYECKOI'0 IIPOLECcCa;

— MPOBOJUTH AHAIW3 M KPUTHYECKH OIICHWBATh MOJYYCHHBIE OJKCIIEPHMEHTAIbHBIC
JaHHbIe, 0000111aTh U JeaTh 000CHOBAaHHBIE BBIBOJIbI HA 0a3e MPOBEIEHHBIX ONBITOB.

Braoemy:

— KOMIIJIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAJIbHBIX METOJOB (U3NYECKON XUMHUU Ui
pelIeHHs] KOHKPETHBIX MCCIIE0BATENbCKUX 3a/1aY;

— DOKCINEPUMEHTAJIbHBIMH  METOJAaMH  MCCJIEOBaHHUS  COCTOSIHMS ~ XHMHUYECKOTO
paBHOBECHS U KHHETUKH XUMUYECKOTO Ipoliecca.

— mpueMamMu 00paOOTKH TIONYYEHHBIX ONBITHBIX JAHHBIX JUJIS  BBISIBICHUS U
YCTAHOBJIEHHSI B3aMMOCBSI3€H MeEXIy TEpMOJMHAMUYECKUMH CBOWCTBaMHU U (PU3MUECKUMHU
napamMeTpamH IMporecca;

— 3HAHUSAMH OCHOBHBIX 3aKOHOB (U3MyYecKOM XHMMHUU JJs  COZAEp)KaTesbHOU
MHTEPIIPETALMU MTOJIYYEHHBIX SKCIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

3. Kparkoe cogep:kanue TUCHHUIINHBI

[Ipumenenne MeTofoB (U3MKO-XMMHYECKOTO MCCIEAOBAaHUS JJs  ONpPEIENICHUS
TEPMOJIMHAMMYECKUX U KUHETHYECKUX XapaKTEPUCTHK XUMHUECKUX CHUCTEM.

CnekTpoXuMUYecKkue MeTolbl uccienoBaHus. KauecTBeHHBIM aHalW3 BelleCTBa
(ompezneneHne MEXbIIEPHBIX PACCTOSHUM, MOMEHTOB HHepHuH MoJeky’d). Omnpenenenue
KOJIMYECTBEHHBIX XapaKTEPUCTUK (CTENMEHU [AMCCOIMAIMM M KOHCTAHThl JIMCCOLMALIUU
AIIEKTPOJIUTOB, TEMIIOEMKOCTH BEIIIECTBA).

OnexkTpoxumMuueckue Metoabl  uccienoBanus. Kowaykromerpusa.  OmnpexneneHue
KOHCTAHTBl JIUCCOLMAIMM CJIA00T0 3JIEKTPOJUTA, CTENEHH JAMCCOLMAIUM, HIIEKTPUYECKON
MIPOBOAMMOCTH MPU OECKOHEYHOM Pa30aBIE€HUU KOHITYKTOMETPUUECKUM METOI0M.

[Torennmomerpus. OmpeneneHne TEPMOJUHAMUYECKHX XaPaKTEPUCTUK XHUMHYECKOM

peakuun (AH®, AG®, A.S°), Temneparyproro kodpdumuenta DJ1C (dEO/ dT ), cranmapTHOU

DJIC (E®), uzyueHue BAMSHUAS 100aBOK Ha IMOTEHIIHAI 3JICKTPO/Ia.



@da3z0BOe paBHOBECHE B OJHOKOMIIOHEHTHBIX cHUCTeMaX. PU3MKO-XMMHUYECKHUI aHaju3.
N3yuenue 3aBUCUMOCTH CBOMCTB cucTeMBbI OT €€ cocTaBa. Kpubie oxnaxaeHus. OnpeneneHue
cocTaBa 3BTEKTHUYECKOW cMecu. IlocTpoeHne auarpaMM KHMIEHUS M JAarpamm IUIaBKOCTH s
OuHapHbIX cucteM. OrpaHUYeHHAass PaCTBOPUMOCTD B TPEXKOMITOHEHTHBIX CUCTEMAX.

Xumnueckoe paBHOBecHe. OmnpeneneHue KOHCTAHThl XHUMHUYECKOTO pPAaBHOBECUS U
TEIIOBOTO 3P PeKTa XUMUIECKON PEakiiuy Ha MPUMEPE PEAKIIUi pa3IoKeHUS.

TepMoxumus. Kanopumerpusi. Onpenencuue TETUIOEMKOCTH BEIIICCTB
KaJIOPUMETPUUYECKUM METOIOM.
4. O0beM y4eOHOM AUCHUILIMHBI
Bun yaeOHO# paboThI 3E Axan. u.
OO011as TpyA0€MKOCTh TUCITUILUIMHBI 3,0 108
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 0,89 32
Jlexknuu - -
[Tpaktuueckue 3ausrus (I113) - -
Jlaboparopusie paboTsl (JIP) 0,89 32
CamocrosiTesbHasi padoTa 2,11 76
KonrtakTHas camocTosiTenbHas pabota 0,2
2,11
IToaroroBka K J1abopaTopHBIM padoTaM 75,8

Buabl KOHTPOJIA:

3auer +
Bun yuebHoO# paboTh 3E Actp. u.
OO0m1ast TpPyA0€MKOCTh AUCIUILIMHBI 3,0 81
KonrakTHasi padoTa — ayJuTOPHBIE 3aHATHSI: 0,89 24
Jlexknnu - -
[Tpaktuueckue 3ausrus (I113) - -
JlabopaTtopusie padoTs (JIP) 0,89 24
CamocrosiTesibHas padoTa 2,11 57
KonTakTHas camocTosTenpHas paboTa 211 0,15
[ToaroToBka K 1a00paTopHBIM paboTam ' 56,85
Buabl KOHTpOJIA:
3aver \ +

AHHOTanus padoyeil NPOrpaMMbpl JUCHUILIMHBI
«OCHOBBI KBAHTOBOI XMMHH TYTOIJIABKUX HEMETAIHYECKUX U CHIIMKATHBIX
MAaTepHAaJIOB)»

1. Lesb TMCHUTUIMHBI — W3yYCHUE OCHOBHBIX MOHSATHI COBPEMEHHOM KBAHTOBOM
XUMHHU U KBAHTOBO-XUMHUUYCCKHUX METOA0B pacy€Ta CTPOCHUA U CBOMCTB XUMHYECKHUX CHUCTEM. BO
BBEJICHUU CTY/ICHTOB B KPYT' OCHOBHBIX MPEJICTABICHUH O XUMHYECKON CBSI3U U
MEXMOJIEKYJIIPHBIX B3aUMOJICHCTBUSX U 03HAKOMJIGHUHM Ha 3TOM OCHOBE C OCOOCHHOCTSIMU
XUMHYECKON CBSI3U B XUMHUECKUX BEIIECTBAX U O0YCIIOBJICHHBIX 3TUM CBOMCTBAMHU MaTEPHUAJIOB;
B OCBOCHHNU pa6OTI)I C OCHOBHBIMH KBAHTOBO-XUMHWYCCKNMH KOMIIBIOTECPHBIMHA ITPpOTpaMMaMH,
UCTIOJIb3yEeMbIMHU Ha TIPAKTHKE.

2. B pe3yabrate u3yYyeHHsi ANCHUILUIMHBI OOyYawIIMiics MO Tporpamme
0akajiaBpUaTa J10JIKeH:

Obnaoams crnenyrwomumu npodeccuonansubivu (I1K) komneTeHnusiMu:

— TOTOBHOCTBIO TMPUMCHATH AHAJIUTHYCCKHUEC HW YHCJICHHBIC MCTOJAbI PCHICHUA
MIOCTABJICHHBIX 3a]1a4, MCIIOJb30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTHH, TIPOBOUTH
00paboTKy WH(OpPMALKUKM M HUCIOJB30BAHUEM MPUKIAJAHBIX IPOrPaMMHBIX CpEACTB chepsl



npoeCCHOHATIBHOM JESTEIbHOCTH, UCIIOIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOEH NPOQPECCHOHATBHON JAEATENbHOCTH, IMAKEThl MPHKIAAHBIX HPOTpaMM JJis
pacuéra TeXHOJIOrHuecKuX napamerpos obopynosauus (I[1K-2);

— CIOCOOHOCTBIO TUIAHUPOBATH U MPOBOAUTH (PU3UUECKUE U XUMUYECKUE IKCIIEPUMEHTHI,

MPOBOJIUTh 00paOOTKY WX PEe3ylbTaTOB W OIICHUBATH IMOTPEIIHOCTH, BBIJIBHUTATh THUIIOTE3bI U
yCTaHABIWBATh TPAHMIIBI MX MPUMEHEHUS, MPUMEHITh METOJbl MaTeMaTHYECKOTO aHajiu3a
MOJICITHPOBAHHKS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOro ucciaenoBanus (ITK-16).

3uame:

— OCHOBHBIE IIOJIOKEHUSI KBAHTOBOM XHUMHUU, COBPEMEHHON TEOPUU XUMHUYECKOW CBA3U U
MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUSA U MIPUMEPHI €€ MPUMEHEHHSI K KOHKPETHBIM XUMHUYECKUM
CUCTEMaM;

— MPUHIUMBl KOJUYECTBEHHON XapaKTepH3alul aTOMHON U 3JEKTPOHHOH CTPYKTYpBI
MOJICKYJIIPHBIX CUCTEM,;

— OCHOBHBIE B3aUMOCBSI3M MEXIY JJIEKTPOHHOWU CTPYKTYpOH U (PU3HKO-XUMHUYECKHUMHU
CBOICTBaMM BEILECTB, JIeXKAalllMe B OCHOBE YIIPaBJICHUs CBONCTBAMU;

— BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHYECKHX PACUETHBIX METOJIOB U
o0jacT UX MPUMEHUMOCTH,
Ymemn:

— MPUMEHATh KBAHTOBO-XHUMHUYECKUE MOAXOABI M METOJIBI JUIS pacueTa, HHTEPIPETAIIHH
U MPEJICKAa3aHUsl CTPOCHUSI U CBOWCTB MOJICKYJIIPHBIX CUCTEM;
Braoems:

— DJIEMEHTApHBIMU HABBIKAMU IIPUMEHEHHUS KBAHTOBO-XMMHYECKHX IOAXOIOB W
METO/I0B M MHTEPIIPETALMU PE3YJIbTATOB IIPU PEIICHUH NMPAKTHYECKUX TEXHOJIOTMYECKUX 3a1ad
Y CTaHJAPTHBIMU KBAHTOBO-XMMHMYECKUMHU KOMIIBIOTEPHBIMU POTPaMMaMH.

3. Kpartkoe cogep:kanue JUCHUIIMHBI

Beenenne. Ilpengmer kBaHTOBOM XMMHH. Poib KBAaHTOBOM XMMHMM B OIMCAHHUU
XUMUYECKHUX SIBJICHMM M IIpOLIECCOB. B3aMMOCBA3b KIACCUYECKOM M KBAHTOBOW MOJENEH
MOJIEKYIL.

Pazgen 1. O06mue npuHIUIIEI KBAHTOBOW XUMUHU

1.1.  OcHoBHbIE NPUOTMKEHUS.

OcCHOBHbBIE TOJOXEHUSI KBAaHTOBOW MEXaHUMKH. BapHallMOHHBIM MeTOJl HaXO0)KJIEHUs
BOJHOBBIX (pyHKIMH. [IprOankeHre He3aBUCUMBIX YacTHll. MeTOoa caMOCOIIacOBaHHOIO MOJIS
Juist aroMoB. [TpuOmkeHne eHTpaibHOro MoJis. ATOMHBIE OpOUTANIN U UX XapaKTEPUCTUKH.

1.2. OnHO3JEKTPOHHBIE U MHOTORJIEKTPOHHbBIE BOJIHOBBIE (DYHKIIMU M METOBI MX
pacuera.

AHTHCUMMETPUYHOCTh  DJIEKTPOHHOM  BOJHOBOM  (yHkumu.  CHOUH-OpOUTAIH.
Herepmunant Creiirepa. Benenune B Meroabl Xaptpu-®oka u Kona-lllama, xumuueckas
TPAKTOBKA PE3YyJIbTAaTOB. DIEKTPOHHbIE KOH(UIYypalluM aTOMOB C TOYKU 3pEHMsS KBAaHTOBOU
XUMUH.

Pasnen 2. MeToapl KBaHTOBOI XUMHUH

2.1. MonekynsipHasi CTpyKTypa, SJIEKTPOHHAs! KOppesLus.

[Tpubnuxenne bopua-Onmnenreiimepa, anuabaTH4yecKuil MOTEHIMAT M TOHATHE
MOJIEKYJSIpHOM  CTpYKTypbl. Metoasl Xaptpu-®oka u Kona-lllhma mmg  Monekyssl.
[Mpubmmxenne MO JIKAO. DnexktpoHHas Koppemauus. MeToa KOH(PHUTyparMOHHOTO
B3auMoencTBus. Teopus Bo3myleHnid. Pacuer sHeprum qucconmanuym XUMHYECKUX CBSI3EH.

2.2. Heomnupuueckue 1 NoIy>MINPUUECKUE METOIBI.

Hepapxust MeTonoB kBaHTOBOM xumuu. Heamnuprueckas kBaHTOBass XUMHs. basucHbie
(GYHKLIMU U HEAMIIUPUUECKUX pacueToB. ATOMHBIE U MOJIEKYJISIpHbIE Oa3ucHbIe HaOOpHl. Poib
0a3ucHBIX (YHKIMI B ONMHUCAHUU CBOWCTB MoJiekyl. [lomysmmupuueckue meronbl. BamentHoe
NpUOJIMKEHNE. T-3JIeKTpoHHOe Tpubmmkenue. Meton Ilappusepa-Ilomna-Ilappa. IIpocToii u



paclIMpeHHbld  MeTOoJbl XIOKKeNs. TOYHOCTh KBAHTOBO-XMMHUYECKHUX PACUETOB CBOMCTB
MOJIEKYII.

Paznen 3. Xumuyeckas cBsi3b U MEKMOJIEKYJISIPHBIE B3aUMOJICHCTBHS

3.1. Xumuueckas cBsi3b 1 MEXKMOJICKYJISIPHBIC B3aUMOACHCTBUS.

OpOutanbHas KapTUHA XUMHYECKOW CBsi3U. KOHCTpYKTHBHasT M JECTPYKTHBHAs
uHTepdepeHys opouraneidl. MonekynspHble OpOUTANM M UX CUMMETPHIHAS KIACCHU(PHUKAIIHAL.
Koppensiiuonnsie quarpaMmbl. DJIE€KTPOHHBIE KOHPUTYpalluu JABYXaTOMHBIX MOJIEKYJ. AHAIu3
3aceneHHocTell opouTaneit mo Mamukeny. [lonsarue o 3apsiiax U mopsIkax CBS3EH.

[IpocTpancTBeHHOE pachpesesieHue 3JICKTPOHHOM IUIOTHOCTH M XMMHYECKash CBS3b.
MexMoneKkynsipable B3auMoneicTBus. JledopmalioHHass 3JIeKTpOHHAs IUIOTHOCTh. Cuilbl B
MOJIEKYJaXx.

3axnouenue. KBaHTOBass XMMHUS KaK HHCTPYMEHT IIPOrHO3a B XUMHH.

4, O0beM yueOHOM QM CUMILIHHBI
B Cemectp
Buz yue6HOI paboThI cero 3
3E Axkan. 4. 3E Axan. 4.

OO0wmast TpyA0E€MKOCTb AUCHUILINHBI 3 108 3 108
KonrakrHas pabora — ayAnTOpPHbIE 3aHATHS: | () 89 32 0,89 32
Jlexnun 0,45 16 0,45 16
[TpakTnueckue 3anstus (I13) 0,45 16 0,45 16
JlaGopaTtopusie padoTs (JIP) - - - -
CamocrosiTesibHas padoTa 2,11 76 2,11 76
KoHTakTHas camocTosTelbHas paboTa 0,4 0,4
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNiOB 2,11 756 2,11 756
JICITUTLIAHBI

Buabl KOHTpOJIA:

3auem c oyenkoii ‘ ‘ + ‘ ‘

Cewmectp
Buz yue6HOM paboThI Beero 3
3E Axan. 4. 3E Axan. 4.

OO011ast TPyA0EMKOCTh AUCHUTIINHBI 3 81 3 81
KoHTakTHasi padoTa — ayIuTOPHbIE 3aHITHS: 0,89 24 0,89 24
Jlexmun 0,45 12 0,45 12
[TpakTrueckue 3austus (I13) 0,45 12 0,45 12
JlabopaTtopusie padoTs (JIP) - - - -
CamocrosiTesibHas padora 2,11 57 2,11 57
KoHnTakTHas camocTosTelbHas padoTa 0,3 0,3
CamocrosTenbHOE U3yUEeHUE Pa3/IesioB 2,11 56.7 2,11 56.7
JUCITUTUTAHBI

Buasbl KoHTpOJIsA:
3auem c oyeHKou ‘ ‘ + ‘ ‘

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«OCHOBLI Hay‘{Hl)IX I/ICCJIeI[OBaHI/lﬁ B TEXHOJIOI'MH TyFOIIJIaBKI/lX HEMETALNINYECCKUX "N
CWJIMKATHBIX MaTEepPHAJIOB)

1. Ilem, AUCHUIIJIMHBI — HpI/IO6pCTCHI/IC 3HAaHUM M KOMIIETCHIIUM IO opraHu3anvu “u



IPOBE/ICHUIO HAYYHBIX MCCIEIOBAHUN B 0O0JIACTH TE€XHOJIOTUM TYTOMJIABKUX HEOPTaHUYECKHUX U
CHJIMKAaTHBIX ~MaTepHalioB, MO 0O0paboTKe U MPEACTaBICHUIO pE3yJbTaTOB HAYyYHBIX
UcclieIoBaHUM B (hopMe HayuyHbIX MyOIHMKaLKi, TOKJIAZ0B U pe3eHTaLuil.

2. B pesyabrare wu3y4yeHusi AMCUMIUIMHBI O0y4Yalluiicd MmO Nporpamme
0akaJjlaBpUaTa J10JI7KeH:

Obnaoams crnenyromumu npodeccuonansabivu (I1K) komMneTeHusIMu:

— CHOCOOHOCTBIO IUTAHMPOBATh W MPOBOAUTH (U3MYECKHE U XHUMHUYECKHE
AKCIIEPUMEHTHI, MPOBOJUTH O0pPabOTKY MX PpE3yJIbTaTOB W OLICHUBATH MOTPEUIHOCTD,
BBIIBUTaTh TMIIOTE3bl M YCTAHABIMBATH I'PAHULBI UX MPUMEHEHUS, IPUMEHATh METOIbI
MaTEeMaTHYEeCKOI0 aHajln3a U MOJEIUPOBAHUS, TEOPETUYECCKOIO U DKCIEPUMEHTAIBHOTO
uccnenoBanus (I1K-16);

— TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUUYECKYIO MH(OPMAIIHIO, OTEUECTBEHHBIN U
3apyOesKHBIM OMBIT 10 TeMaTuke ucciaempoBanus (I1K-20).

3namy:

— COBpPEMEHHbIE Hay4Hble JOCTH)KEHHMs W IE€pPCIEKTUBHBIE HampaBieHUs padoT B
00J1aCTH TEXHOJIOTMH TYTOIUIABKUX HEOPraHMYECKUX U CUJIMKATHBIX MaTepUasoB;

—  CTaTUCTHYECKHE METO]Ibl 00pabOTKH SKCIIEPUMEHTAIBHBIX PE3Y/IbTATOB;

— COBPEMEHHBIE METO/bl UCCIIEJOBAHMS TYTOIUIABKUX HEOPraHUYECKUX U CHIIMKATHBIX
MaTepHaIoB.

Ymemn:

— T[PUMEHSATh 3HAHMS, TOJY4YEHHbIE IPU H3YYEHUM ECTECTBEHHOHAYYHBIX U
CHEHUAJIbHbIX JAUCLUUIUIMH, IJs pelleHus (yHIaMEHTAJIbHBIX M MPHUKIAJHBIX 3a7ad B 00JacTH
TEXHOJIOTUH TYTOIJIaBKUX HEOPTraHMUYECKUX U CHIIMKATHBIX MaTepHaJIOB;

— (opMynIMpOBaTh LU U 33]a4l HAYYHOT'O UCCIIC0BaHUS;

— HOpOBOIUTH OOpPabOTKY pEe3yJbTaTOB SKCIEPUMEHTA, OLEHMBATH IOTPEUIHOCTH,
aHAJTM3UPOBATh, MHTEPIPETUPOBATH M 0000IaTh PE3yIbTAaThl HAYYHOTO UCCIICIOBAHUS;

— IPEACTaBIATh NOJYUYEHHBIE PE3YJIbTaThl HAYYHOI'O HCCIIEJOBaHUS B BUJE OTYETOB,
HAaY4HBIX CTaTel, Mpe3eHTaIHil.

Braoemw:

— HaBbIKAaMU IUIAHUPOBAHMUS U TPOBEACHUS HAYYHBIX HCCIEIOBAaHUN B 00JacTu
TEXHOJIOTHH TYTOIUIABKUX HEOPraHMYECKUX U CHJIMKATHBIX MaTEPUasoB;

— HaBblIKaMH paboOTBl C HAyYHO-TEXHUUYECKOW, CIPaBOYHON JuTEpaTypoil u
AIIEKTPOHHBIMHU PECYpCaMHU.

3. Kparkoe cogep:kanue TUCHUIINHBI

Paznen 1. BBenenue. Buabsl HaydyHBIX HCCIIENOBaHUM. AHAIMTHYECKUE HCCIIEIOBAHMUS,
HalpaBlIeHHblE HAa W3yYeHHME U aHAJIW3 HOBBIX TEXHOJOTMH B 00JacTH TYTOIUIABKUX
HEOpPraHMYEeCKUX M CHJIMKATHBIX MarepuaiioB. HayuHble ucciieoBaHMs, HalpaBiI€HHbIE Ha
pellleHne KOHKPETHBIX HAay4HbBIX 3aJad JUId CO3JAaHHUS HOBBIX MAaT€pUAOB M HW3YYEHUE HX
CBONCTB.

IlocraHoBKa Lenu W omnpeaeneHue 3agad ucciaenoBaHusd. OLEHKa aKTyaJbHOCTH TEMBbI
Hay4yHOU paboThl. BeIOOp METO/10B McceA0BaHUS JUIsl pEIIEHNs KOHKPETHBIX HAYUHBIX 3a]1a4.

Paznen 2. IlnanupoBanue u 06paboTka pe3yabTaTOB HAyYHBIX HCCIIEJOBAHUH.

[InanupoBanue Hay4dHbIX HccaeAOBaHUN. @aKTOPHOE M CHUMIUIEKC-TUIAHUPOBAHUE
sKcnepuMeHTa. OnTuMmu3anus pe3ysbTaTOB JKCIEPUMEHTAa METOIOM KPYTOTO BOCXOXKICHUS.
Ouenka morpemHocTy dkcrnepuMeHTa. CratucTuyeckas o0paboTKa HKCIEPUMEHTAIbHBIX
JnaHHbIX. KOoppensuoHHbII U pErpeCCUOHHBIN aHAIN3 KCIIEPUMEHTAJIBHBIX JaHHbIX.

I'padnueckoe mpeacraBieHUE pe3ylbTaTOB JKCIEpPUMEHTa. MeToJ HauMEHBIIUX
KBaJpaToB. Vcronb30BaHNe CTaHIAPTHBIX KOMIIBIOTEPHBIX MPOTrpamMM I aHAIU3a pe3ysIbTaToOB
HKCIIEPUMEHTA.

Pa3nen 3. BeinonHeHue u NpeacTaBIeHNUE PE3YIbTaTOB HAYUHBIX UCCIIEJOBAHUM.

CocraBnenune mnporpaMMmbl uccienoBanus. CTpykTypa U coAepKaHHE OCHOBHBIX



pa3ziesioB OTYETa O BBHIIOJHEHUH HAyYHO-HCCIIEI0BATEIbCKONW paboThl. DOpMyTupoOBaHHE IETeH
U 3a/1a4 UCCJICIOBaHMS; COCTABIICHHWE aHAJIUTHYECKOTO 0030pa M0 TeMe HCCIEAOBAaHUS;, BHIOOD
(G (GEKTUBHBIX METOJJOB W METOJIUK JOCTHIKECHHUS JKEIAaeMbIX pe3yJbTaTOB HCCIICOBAHUS;
MPOBEJICHUE COOTBETCTBYIOIIUX IKCIIEPUMEHTOB JUISl TIOMYyYEHUS MPAKTUYECKUX PE3YNIbTATOB;
aHaJM3, MHTEpPIIPETas U 0000IIeHNE Pe3yIbTaTOB UCCIEAOBaHU, (OPMYITUPOBKA BBHIBOJIOB;
HAITMCaHKE OTYETA.

[TonroToBka HAyYHOTO JTOKJIa A U IPE3CHTAIHH.

4. O0beM y4eOHOMH JUCHHILJIMHBI

B3au. | Bakan.
Bupl yue6HO# paboThI en. gacax
O0mas TpyA0eMKOCTh JMCIHILIHHbI 4 144
KonrakTHasi pabora — ayauropHble 3ausatus (KP): 1,78 64
[Mpaktuyeckue 3austus (I13) 1,78 64
CamocrositesibHas padora (CP): 2,22 80
OTueT 0 Hay4YHO-UCCIIEAOBATENILCKOM padoTe 1,11 40
KoHTakTHas camocTosTeNbHas paboTa 111 0,4
CamMocTosATeIbHOE U3YUYCHUE PA3AETIOB IUCIUILIMHbI ' 39,6
Bua KOHTpOJIAA: 3a4eT ¢ OLEeHKO +
B 3au. | Bacrp.
Bunasr yue6HOI paboTh el. yacax
O0masi Tpy10€eMKOCTb 1M CHUILITHHbBI 4 108
KonraktHasi pa6ora— aynutopublie 3ausitus: (KP): 1,78 48
[IpakTuueckue 3ansatus (113) 1,78 48
CamocrositesbHas padora (CP): 2,22 60
OT4YeT 0 HAyYHO-UCCIIEAOBATEIbCKON paboTe 1,11 30
KonTtakTHas camocTosiTenbHas pabora 11 0,3
CaMocTosiTenbHOE U3YUYEHHUE PA3/IeTIOB TUCIUILUIUHbI ' 29,7
Bua KOHTpOJIAA: 3a4eT ¢ OLEHKOM +

AHHOTanus padoyeil NporpaMMbl AU CHHUILIMHBI
«IIpoexTHpOBaHMe AeTaJleil MAIIMH W ANNAPATOB B TEXHOJIOTHH TYTOIIABKUX
HEeMeTALNIHYeCKUX U CHIMKATHBIX MATEPHAJIOB»

1. Heab auCUUIUIMHBI — (OPMHUPOBAHHE TBOPYECKOTO IIOAXO0JA K BBIMOJHEHHIO
MH)KEHEPHBIX pacueToB Ha MPOYHOCTb, )KECTKOCTh M YCTOMUMBOCTH 3JIEMEHTOB KOHCTPYKIIMMH,
JIeTaJle U y3JI0B MallllH U anmnaparos.

2. B pe3yabraTre wu3y4YeHHs] MCHUILVIMHBI oOydawuuiics mno mnporpamme
0akajaBpuaTa q0JI5KeH:

Obnaoams cnepyromumu npodeccuonanbHbME (ITK) komnereHusamMu:

— CIIOCOOHOCTHIO TUTAHUPOBATH U MPOBOAUTH (PU3NUECKUE M XUMUIECKHE IKCTIEPUMEHTHI,
IPOBOJIUTH OOPabOTKY MX pe3yabTaTOB U OLIEHMBATH IMOTPELIHOCTH, BBIABUIaTb T'MIIOTE3BI U
YCTAaHABJIMBATh TPAHUIBI WX TPUMEHEHHUs, MPUMEHSITh METOIbl MaTeMaTHYeCKOTO aHalu3a U
MOJIETTMPOBAHHS, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccienoBanus (I1K-16);

— TOTOBHOCTBIO WCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MYECKUX TEOPHHA JISi PEIICHUS
BO3HHUKAIOIMINX (PU3NYECKUX 33]a4, CAMOCTOATEIBHOTO MPUOOpeTeHus: (pU3nyecKux 3HaHUH, s
MOHWMAaHHS IPUHITUIIOB pabOTHl MPUOOPOB U YCTPOWCTB, B TOM YHCIIE€ BBIXOSIINX 33 TPEAEIIhI
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3namo:

— KOHCTPYKIIMH, TUIAXHU U KPUTEPUU pabOTOCTIOCOOHOCTH JeTajeil MalinuH, cOOPOYHBIX
enuHuIl (Y3JI0B) U arperaTos;



— OCHOBBI TEOpUHU COBMECTHOW pabOTHI M METOJbl pacueTa AeTaled U y3JI0B MAllUH U
anmnapaToB XUMHYECKOH TEXHOJIOTHH.

Ymems:

— BBIOJHATh U YUTaThb TEXHUYECKHE CXEMbl, YEPTE)KU U ICKU3Bl AETaleH, Yy3JIO0B U
arperaToB MallluH, COOPOYHBIX YEPTEkKEH U yepTexH 0OIIero BUa;

— TPOW3BOAWUTH pAcCUeThl IO OCHOBHBIM KPHUTEpHUAM paboOTOCHOCOOHOCTH U
KOHCTPYUPOBaHMs JieTajel MallluH;

— IPOU3BOAUTH PacyeThl U KOHCTPYUPOBAHUE AETAJCH MAIlMH U MEXaHU3MOB C yYETOM
IPOU3BOJICTBEHHOIN TEXHOJIOTUHU U HKCIUTyaTal|H.

Braoemy:

— HaBbIKaMM KOHCTPYHUPOBAHUS U TEXHUYECKOT0 TBOPUYECTBA;

— IpaBUJIAMH IIOCTPOEHUS TEXHUUYECKUX CXEM U YEPTEKEN;

— OCHOBHBIMH METOJIaMH PacyeTa U MPOEKTUPOBAHUS MEXAaHUUYECKHUX Y3JIOB U AJIEMEHTOB
TEXHUKH.

3. Kpartkoe cogep:xanue JTUCUMIIIMHbBI

Pasnen 1. Pacuer xumuueckoro ammapara ¢ MEXaHUYECKUM I€pEMEIINBAIOIINM
YCTPOUCTBOM.

Ilo Bcem 3Tamam KypcoBOro npoekTta oopmisieTcsi eAuHasi MOsSCHUTENbHAs 3anucka. B
HOSCHUTENBHYIO 3alMCKy BKIIOYAIOTCA IPOEKTHbIE M IPOBEPOYHBIE pAaCUYEThl THUIOBBIX
DJIEMEHTOB B COOTBETCTBUM C JCHCTBYIOIIUMH METOIWMKaMHu. llpom3BomuTcs: BBIOOD
KOHCTPYKLIMOHHBIX MAaTE€pHaJiOB; pacyeT OCHOBHBIX TI'€OMETPHUYECKHUX pa3MEepoB ammapara;
pacueT TOJIIMH CTEHOK ammapata H pyOamku; moadop MNpHBOAa; pacyeT (HIaHIEeBOTO
COEJMHEHUS KPBIIIKK C KOPIIYCOM armnapaTa; pacyeT Baja MEUIaJKd Ha BUOPOYCTOHUMBOCTH U
IPOYHOCTB; TOJ00p U pacueT My(ThI; TOAOOP M pacyeT YIIOTHEHHUS.

Paznen 2. Yeprex oO1iero Buaa anmnapara.

BoinonHsiercs yeprexx oOuiero Buja amnmnapara ¢ BHJAMH, pa3pe3aMM, CEUEHUSIMU U
BBIHOCHBIMM 3JIEMEHTaMH, JAIOLUIMMHU IOJIHOE INpeJICTaBlIeHHe 00 €ro ycTpOoHCTBE M MPUHIIMIIE
paboTel. YepTex oOLIero BuAa anmnapara CoJIepKuT:

— U3oOpaxenue anmapata (BUABI, pa3pes3bl, CEUEHHs, BBIHOCHBIC 3JIEMEHTHI),
coJieprKaliie OKOHYaTeIbHbIe KOHCTPYKTUBHBIE PEILICHUS.

— OCHOBHBIE pa3MepBl.

— PacnionoxeHnue mrynepos, Jr0Ka, O1op amnmapara.

— Tabnuiy Ha3HaUSHMSI LITYLIEPOB B ammapare.

— TexHuveckyro XxapakTepUCTHKY U TEXHUYECKUE TPEOOBaHUSI K HEMY.

Ha BTOpOM nMCTE BBIMOJHSIOTCS YEPTEXH COOPOYHBIX €IUHMII U Jeraneid. UepTexu
BBITIOJIHSIFOTCS Ha JTucTax (popmara Al.

KypcoBoii mpoekT sBIseTcs CcaMOCTOSTENbHOH paboToil CTyaeHTa, KOTOpbIM Hecer
MOJIHYIO OTBETCTBEHHOCTD 3a €€ KauecTBO (IIPaBHIIBHOCTh PacdyeToB, 0(OpMIICHHE YepTexei) u
CBOEBPEMEHHOCTb BBITIOJIHEHHUSI BCEX ATanoB paboT. IlpenonaBarens — pyKOBOAMTENb MPOEKTA
HamnpaBJisieT pabOTy CTyJeHTa, KOHCYJIbTHUPYET IO HESCHBIM BONPOCAM, OIpPEAESeT CTEHEHb
3aBEPLIEHHOCTH OTJEJIBHBIX 3TANlOB IPOEKTUPOBAHMUS.

4. O0beM y4eOHOH JUCHUIIMHBI

. B 3au. | B axan.
Bupl yue6HOI paboTh e yacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
KonraktHas paoora (KP): 0,4 16
Jlekiuu (JIek) - -
[Tpaktryeckue 3ansatus (I13) 0,4 16
CamocrositesbHas padora (CP): 2,6 92
KonTakTHas camocTosiTesbHas paboTa 26 0,4
CamocTosiTebHOC H3YUYCHHUE Pa3/IeJIOB TUCIUILUIMHBI ’ 91,6
By KOHTpOJIsI: KYpPCOBOii IPOEKT/3a4€eT C OLEHKOMH - -




Bunsl yueOHoii paboThI B sa. | B actp.
el Jacax
O011asi TPYA0EMKOCTh JMCHUIIHHBI 0 Y4eOHOMY IJIAHY 3 81
Konrakthas pa6ora (KP): 0,4 12
Jlexumu (Jlek) - -
[IpakTuueckue 3ansatus (113) 0,4 12
CamocrositesbHas padora (CP): 2,6 69
KoHTtakTHas camocTosTeNnbHas paboTa 26 0,3
CaMocTosITeIbHOE U3YUYEHUE PA3/IEI0B U CLUILIMHbI ’ 68,7
Buja KOHTPOJIsA: KYPCOBOM NMPOEKT/3a4eT € OLEHKOM - -

AHHOTanuA padoyeil MpPOrpaMMbl JUCUUIIIMHBI
«Opranuyeckasi XUMHUSA B TEXHOJOTHH TYTOIUIABKUX HEMETAJIMYECKUX U
CHJIMKATHBIX MATEPHAJIOB»

1. Heap 1ucuMnmIMHbI — IPUOOpETEHUE CTYACHTAMH 3HAHUI O CTPOCHUH OPTaHUYECKUX
COCIMHEHUH, OCHOBHBIX XHUMHYECKHMX CBOWCTBAaX pAa3JIUYHBIX KJIACCOB OPraHUYECKHUX
COEMHEHUI U METO/IaX UX MOJy4YEHHs, KaK IPOMBILUICHHBIX, TaK U 1TA00PaTOPHBIX.

2. B pe3yabraTe wu3yYeHHs] MCHUILVIMHBI oOydawumiics mno mnporpamme
0akaJjiaBpUaTa J10JIKeH:

Obaaoams ciienyromuMu npodeccuonanbHbiMu KoMieTeHIsaMu (11K):

- CLIOCOOHOCTBIO MIAHUPOBAThH U MPOBOJUTH (PU3NUECKHE M XUMHUYECKHUE SKCIIEPUMEHTHI,
IPOBOIUTH 00pabOTKY HMX pe3yJbTaToB M OICHMBATH ITOTPEIIHOCTH, BBIIBHTaTh THIIOTE3BI
yCTaHABIMBATh TPAHMIIBI UX MPUMEHEHHs, IPUMEHSATh METOAbl MAaTeMAaTUYECKOTO aHaiu3a U
MOJICTTMPOBAHHUSI, TEOPETUICCKOTO M AKCIIepruMeHTanbHoro uccienoBanus ([1K-16)

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS CBOMCTB XMMHUYECKHUX 3JIE€MEHTOB, COCTUHEHUIN U
MaTepHaOB Ha MX OCHOBE JIJIS pelIeHus 3a1a4 mpodeccruoHanbHo aestenbaoctu (I1K-18)

- TOTOBHOCTBbIO HM3y4yaTh HAay4YHO-TEXHHYECKYI0 HH(OpPMAINIO, OTCUECTBEHHBIA U
3apyOeXKHBIN OMBIT 1O Tematuke uccienoanus (I1K-20).

3namu:

— TEOPETHYECKHE OCHOBBI CTPOEHHUS M CBOWCTB pa3IMYHBIX KJIACCOB OPTraHMYECKHX
COE€IUHEHMI;

— CIocoObl TONYYeHHUS M XMUMHYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OPraHMYECKUX
COE€IUHEHMI;

— OCHOBHBIE MEXaHU3MBI IPOTEKAHUS OPTAHUIECKUX PEAKIIHIA;

Ymemu:

— TIPUMEHSATH TEOPETWYECKHE 3HAaHUS JUISi CHHTE3a OPTraHWYeCKHX COCIMHEHHN
pas3INYHbBIX KJIACcCOB,;

— aHAIM3WPOBATH U MPEJICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPTaHMUECKUX COCTUHEHUN;

— COCTaBJISITh CXEMbI CHHTE3a OpraHMYECKHX COEAMHEHHH, 3aJaHHOTO CTPOCHHUS;

Braoemy:

— OCHOBaMH HOMEHKJIaTYpbl M KJIaCCU(PUKALIUN OPraHUUECKUX COETMHEHUII,

— OCHOBHBIMHU T€OPETHYECCKUMHU TPEICTABICHUSIMH B OPTaHUIECKON XUMHH;

— HaBbIKAMH OOOCHOBAaHHUS PALMOHAIBHBIX CIIOCOOOB IOJNyYEHHs] OPraHMYECKHX
BEIIECTB.

3. Kparkoe cogep:kanue TUCHUIINHBI

Paznen 1. Meramiopranndyeckue coeauHeHus. [amoreHompousBoanbie. CHUPTHI,
(beHobI, MpoCcThIe (DUPBHI.

1.1 Mertannoprann4eckre COeIMHEHHUS.

1.2  TamnoreHompou3BOJIHBIC

1.3  Crouprs



14  ®enomnsl

1.5  Ilpocteie 3¢pupsl

1.6 ONOKCUCOEIUHEHN

Pazmen 2. Aunpaeruapl, KertoHbl. KapOoHOBbIE KHCIOTBI M HX (DYHKIMOHAJIBHBIC
MIPOU3BOIHBIC

2.1 AJpaeruapl 1 KETOHEI

2.2  KapOoHOBBIE KHUCIOTHI

2.3  OyHKUMOHAIbHbIEC TPOU3BOIHBIE KAPOOHOBBIX KHCIIOT

Paznen 3. A3zoTconepixaiiye coeIMHEHUS

3.1  HwurpocoenuneHus

3.2  AmuHBI

3.3  A3sa- u qua30CoeqMHCHUS

4. O0beM y4eOHOI JUCIUIIHHBI

Cemectp
Bup yue6HO# paboThI Beero 3 cemectp
3E | Akag. 4. | 3E Axan. u.
OOm1ast TpPy10€MKOCTh TUCIUILTTHBI 5 180 5 180
KonrakrHas pabdora — ayIMTOPHBIE 3aHATHA: | | 78 64 1.78 64
Jlexum 0.88 32 0.88 32
[Tpaktuueckue 3ansatus (I113) 0.88 32 0.88 32
JlaGopaTopHsie paboTsl (JIP) - - - -
CamocrosiTesibHas padoTa 2.22 80 2.22 80
KonTakTHas camocTosiTenbHas padboTa - -
CamocrosTenbHOe U3yueHHe paznenos | 2.22 80 2.22 80
JUCIUILTAHBI
Buabl KOHTPOJIA:
JIK3aMeH 1 36 1 36
KonrtaktHass  pabora —  mpOMEXyTOuYHas 0.4 04
aTTecranus 1 ' 1 ]
[TonroroBka K 9K3aMeHY. 35.6 35.6
Buj HTOroBOro KOHTpOJIsi: IK3aMeH
Cewmec
Bun yueGHol paGoThI Beero 3 CeMeCTT‘pp
3E | Actp.u. | 3E Actp. u.

OO0mias TpyA0EMKOCTb AHUCLUIIIHHBI 5 135 5 135
KonrakTHas pa0dora — ayIMTOpHBIE 3aHATHA: | ] 78 48 1.78 1.78
Jlexuun 0.88 24 0.88 24
[Tpaktuueckue 3ansatus (I113) 0.88 24 0.88 24
JlaGoparopHbie paboTsl (JIP) - - - -
CamocrosiTesbHasi padoTa 2.22 60 2.22 60
KonTtakTHas camocrosiTenbHast paboTta - -
CamocTrosTenbHOe U3ydeHHe paznenos | 2.22 60 2.22 60
JUCHUTUIMHBI
Buabl KOHTPOJIA:
JIK3aMeH 1 27 1 27
KonraktHass  pabora —  mpOMEXyTOUHAs 03 03
aTTecTalus 1 ' 1 ]
[ToaroroBka K ’K3aMeHy. 26.7 26.7




Bua uTOroBOro KOHTpoJIs: ‘ ‘ ‘ IK3aMeH

AHHOTaNus padoyeil NPOrpaMmMbl TN CHUIITTHHBI
«JIeKTUBHbIE JUCUMUILIMHBI 10 (PU3HYECKOI KYJIbType H CIIOPTY»

1. Ileab JMCHUIUIMHBI — COCTOUT B (POPMHUPOBAHUU (U3UUECKOM KYIbTYpbl JUYHOCTU U
CHOCOOHOCTH HAIPaBJICHHOTO MCIIOJIBb30BAaHUS Pa3HOOOPA3HBIX CPEACTB (PM3UYECKON KYIbTYpPHI
U CIOpTa, TypU3Ma Ul COXPAHEHUS U YKPEIUICHUs 3[J0POBbs, ICUXO(PU3NUECKON MOATOTOBKU U
CaMONOJTOTOBKM K Oyaymiel mpodecCHOHaIbHON AEATENbHOCTH, OJYYeHUH HaBBbIKA B OJHOM
13 BBIOPaHHBIX BUJIOB CIIOPTA.

2. B pesyabrare wu3ydyeHusi AMCUMIUIMHBI O0y4YalUIWiicsi MO Nporpamme
0akaJjlaBpuaTa J10JIKeH:

Obnaoamys cnegyonmmu o0mekynbTypHbiMu (OK) KoMmeTeHIUsIMH:

— CHOCOOHOCTBIO K CaMOOpraHu3aiy u camooopasosanuio (OK-7);

— TOTOBHOCTBIO HCIIOJIb30BaTh METOJbl M CpeICcTBa (PU3UYECKOW KyIbTYphl IS
obecreueHHs OJHOIEHHOMN COLMaIbHOM 1 podeccnonanbHoi aeatensaocta (OK-8).

3name:

—  HayyHO-IPAaKTUYECKHE OCHOBBI (PU3NUECKOM KyJIbTYpHI U CIIOPTa,;

- BIIMSIHAE O3]JOPOBUTENILHBIX CHUCTEM (H3UYECKOTO0 BOCIUTAHHS Ha YKpEIUICHUE
3J10POBbs, NPOPHUIAKTUKY IPOHECCHOHATIBHBIX 3a00J€BaHNUN U BPEIHBIX MPUBBIYEK;

- CHOCOOBI KOHTPOJISI ¥ OLUEHKM (PU3MYeCKOro pa3BuUTHS U (U3NIECKON
HOJTrOTOBJIEHHOCTH;

- npaBwia U CHocoObl IUIAHUPOBAHMS WHAMBUAYAJIbHBIX 3aHATHH pa3iuyHON
11eJIEBOM HANPaBJIEHHOCTH;

- crnoptuBHble Tpaguuu MXTU-PXTY um. I.11. Menneneesa.

Ymemy:

- BBINOJIHATH MHIANBUAYAIEHO MMO100paHHbIE KOMIUIEKCHI IO (DU3MUYECKON KYJIbType
U pa3jIMyYHbIM BU/IaM CIIOPTa;

- OCYIIECTBIISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOErO OpraHu3Ma W COONIONAThH
NpaBUJIa TUTUEHBI U TEXHUKU 0€30MacHOCTH;

- OCYIIIECTBIISITh TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTHBHBIX (pOpMax 3aHSITHUN
(bu3nUecKoil KyIbTypoil U CIIOPTOM;

- BBITMOJIHATH MPUEMBI 3alLIUThl U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKHU.

Braoemw:

- CpeACTBaMHU U METOAAMHU YKPEIUIEHUS! MHAWBUYATbHOTO 3/J0POBbs, (PU3NUECKOTO
CaMOCOBEPILIEHCTBOBAHMS;

- JOJDKHBIM ~ YpOBHEM  (DU3MYECKOH IOATOTOBIEHHOCTH, HEOOXOAUMBIM IS
KayeCTBEHHOI'0 YCBOCHHUS NMPO(ECCHOHAIBHBIX YMEHUI U HaBBIKOB B IIpoliecce 00yueHus B BY3e,
JUis o0ecreyeHus: TMOJHOLIEHHOW COIUaNbHOW M NPO(PEecCHOHATBHON esITeNbHOCTH TOCIHe
OKOHYaHUS y4eOHOTO 3aBEJICHMUS;

- TEXHUYECKUMHU U TAKTUYECKMMH HAaBBIKAMU B OJJHOM U3 BUJIOB CIIOPTa;

- MCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOUN JEeSATENbHOCTH
Y TIOBCETHEBHOM JKU3HU.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Pa3znen 1. OCHOBBI MOCTPOEHUS 0310POBUTENBHON TPEHUPOBKH.

1.1 O3popoBuTenbHas HAMPABICHHOCTh — KaK BaXKHEUIITNI PUHIUI CUCTEMBI
($U3UUeCKOro BOCIUTAHUS.

1.2 OCHOBBI TOCTPOEHHSI 037I0POBUTEILHON TPEHHUPOBKH.

1.3 Ou3KyIbTYpPHO-03J0OPOBUTEIBHBIE METOAUKH U CUCTEMBI.

1.4 OueHka cocTOsSHUSA 310POBbS U PU3NYECKOU MOATOTOBICHHOCTH 3aHUMAIOIINXCS
¢du3nueckoil KynbTypoii u cioprom. McxonHblil ypoBeHb TPEHUPOBAaHHOCTH. DYHKIIMOHATIBHbBIE
npoos! (UCC, A1, )KEJI u T.1.).



Pa3nen 2. JIpuratenbHbIe BO3SMOYKHOCTH YeJIOBEKa — BOCIUTaHHE (PU3NUECKUX KayeCTB.
B®CKITO.

2.1 TTosBnenue u Bueapenue komiuiekca ['TO.

2.2 Bociutanue pu3nYeCKMX Ka4eCTB 00YJarOIIIXCS.

2.3 Bocriutanue ruOKoOCTH.

2.4 TIonBMKHOCTH JABUTATEIIBHOTO HaBbIKa. B3auMOCBS3b (DU3MUECKUX KA4eCTB.

Pasnen 3. Metonuka opraHu3aluud ¥ TPOBEACHHS] CIIOPTUBHBIX COPEBHOBAHUU U
(U3KYIBTYPHO-MACCOBBIX MEPOTIPUATUI. DTHKA PUINUECKON KYIBTYPHI U CIIOPTA.

3.1 XapakTepucTHKa CHOPTUBHBIX COPEBHOBaHUNH U  (DU3KYIBTYpHO-MACCOBBIX
MEPOIIPUATHH.

3.2 Opranuzanus CIOPTUBHBIX MEPOTIPUSATHUI.

3.3 HpaBcTBeHHBIE OTHOIICHHUS B CIIOPTE.

3.4 IIpodummakTuka HapyIIeHUI cCIOpTUBHOM YTUKU. BAJIA.

4. O0beM y4eOHOM JUCIHIJIMHBI

. Bcero
Bunpl yue6HOM paboTh AKAILAL. 1 5 3 2
OO0mas TpyA10eMKOCTh TUCHHUIJIHHBI M0 308 56 92 90 90
Y4eOHOMY IJIAHY
KonTaktHas padora (KP): 192 32 64 64 32
[IpakTHyecku 3aHATHS 192 32 64 64 32
CamocrosiTesibHas padora 136 24 28 26 58
Bua koHTpoOJIA: 3aUueT + + + +
Bunel yue6HoI paboThI Beero
aKaj.J. 1 2 3 4
O0mast TpyaA0eMKOCTh JUCUHUIIJIMHBI 10 246 42 69 67.5 67,5
Y4eOHOMY ILIaHY
KonraktHas pa6ora (KP): 144 24 48 48 24
[TpakTHUeCcKH 3aHsTUS 144 24 48 48 24
CamocrosiTesibHas padora 102 18 21 19,5 | 435
Bua koHTpoOJIA: 3aueT + + + +

4.4.3. IncuMnJuHbI BAPUATHBHON YACTH (IUCHHUILUIMHBI O BHIOOPY)

AHHOTanus paéoyeil NporpaMMspl JUCHHUIJIMHBI
«BblYHCIANTEIbHASI MATEMATHKA B TEXHOJIOTHM TYTOIUIABKUX HEMETALINYECKUX H
CIJIMKATHBIX MaTEePHAJIOB)

1. Heab AWMCUMIUVIMHBI — JaTh CTYACHTaM TEOPETHUYECKUE 3HAHHWS M HAyYUTh
NPAaKTUYECKMM YMEHHUSM U HaBBIKAM HCIOJb30BaHUS COBPEMEHHBIX MAaTEeMAaTHYECKHUX METO/I0B
pacueToB, pacyeTHBIX HCCIIEOBAHWHM, aHaIM3a, ONTHUMH3AIMKA WH)KEHEPHBIX IPOIECCOB C
NpUMEHEeHHEM MakeTa maremarnyeckux nporpaMmm MATLAB s pemieHust HIMPOKOro Kpyra
3aj71a4 BBIYHCIUTEIHHON MaTEMAaTHKH.

2. B pe3yabraTre wu3y4YeHHs] MCHUILVIMHBI oOyvyawummiicds mno mnporpamme

0akajiaBpuaTa J0JIKeH:

Obnaoams crnenyromumu npodeccuonansubivu (I1K) komnereHIusIMu:

— CIIOCOOHOCTHIO TUIAHMUPOBATH U MPOBOIUTH (PH3MUECKUE M XUMHUECKUE IKCIIEPHMEHTHI,
IPOBOJIUTH O0PabOTKY MX pe3yabTaTOB W OLIEHUBATH MOTPEUIHOCTH, BBIABUIaTh T'MIIOTE3BI U
YCTAaHABJIMBATh TPAHUIBI WX NPUMEHEHHs, MPUMEHSITh METOJbl MAaTEMATHYECKOTO aHaInW3a |
MOIETTMPOBAHHSI, TEOPETUIECKOTO U dKCIIepuMeHTaIpHOro uccienosanus (I1K-16).

3HaTh:



- BBIYMCIMTEIbHBIE M QJITOPUTMUYECKHE aCHEKThl, HEOOXOIUMBIE I NPUMEHEHUS
COBPEMEHHBIX CUCTEM KOMIIBIOTEPHOW MaTeMaTHKH, B yacTHocTH Python;

- METO/Ibl ¥ JITOPUTMBI JUJIs pEILIEHHS] HHKEHEPHO-TEXHUUYECKUX PacUETHBIX 3a/1a4;

Ymersn:

- (hopManu30BaTh 3a/1a4M BEIYUCIUTEILHOW MaTEeMaTHKHY;

- IPUMEHSTH TOJTYYECHHBIC 3HAHUS TPU PEIICHUH MPAKTUIECKUX MHIKEHEPHO-TEXHUYECKHX
pacyeTHBIX 3aJjay BBIUUCIUTEIBHOW MaTEMaTHKH, C HCIIOJIb30BAaHUEM COBPEMEHHBIX CUCTEM
KOMITBIOTEPHOI MaTeMaTHKH, B yacTHOCTH Python;

Baaners:

- METOJaMH NIPUMEHEHUS] COBPEMEHHBIX CHUCTEM KOMIBIOTEPHOW MAaTEeMaTHUKHU, B YaCTHOCTH
Python;

- CIIOCOOHOCTBIO MOCTAHOBKM M PEIICHUS WH)KEHEPHO-TEXHWYECKUX PACUYETHBIX 3a1ad
BBIUUCIIUTEILHOM MaTeMaTHKM M HaBbIKAMU MHTEPIpETAlMd U IMPUMEHEHMs IO0JIy4aeMbIX
pE3yJIbTaTOB.

3. Kpartkoe cogep:xanue JUCUMIIHMHbBI

Beenenwne. Llenn u 3amaun kypca. Kparkas xapakTepucTHKa YHCICHHBIX METOJIOB U MX
ocobenHoctu. Ilpobrnembl u pemeHus. 3a7add U MeCTO Kypca B MOJATOTOBKE OakajgaBpa IO
HalpaBJICHUIO.

Paznen 1. [TIKM Python u ocoGeHHOCTH ero peanu3anuy Jjisi pelieHus pacyeTHBIX 3a/1a4
B XMMUHU U XMMUYECKON TEXHOJIOTUH.

1.1. OOBEKTHO-OPUEHTHUPOBAHHBIN SI3bIK IPOrPaMMHUPOBAHUS Python:  0630p.
Oco0eHHOCTH U CBOMCTBAa 00BEKTHO—OPHEHTHUPOBaHHOTO nporpammupoBanus (OOII). Co3nanue
U ucroiap30BaHue auctpuOyrtuBa Anaconda. Uudpactpykryper  Spyder, Jupiter, ctpykrypa
a3blka. OCHOBHBIE CTPYKTYpbl JaHHBIX (CHMCOK KOPTEX, OOBEKTbI) M ONEpald HajJ HUMH.
AnroputMbl. OCHOBHBIE aJITOPUTMUYECKHE KOHCTPYKIUH (CII€I0BaHUE, BETBICHHE, LIUKJIIbI) U UX
peanusarus B Python.

1.2. Beenmenue B mnporpammupoBanue Ha s3bike Python. CrtpykTypa mnporpammsl,
OTCTYIBl, MOJYJH, ONepaTopsl, (GYHKUUH(MMEHOBAHHbIE M AaHOHHMMHBIE), OCOOCHHOCTH.
CranmapTHble ¥ HecTaHmapTHbie ¢yHkuuu Python ( ofimero HazHaueHHs, MaTeMaTHYECKHE,
00paboTKa CTPOK, BBOJI/BBIBOJ).

1.3 Pa3paboTka aJrOpUTMOB, IPOrpaMMUpPOBaHKME W OTJaaKa mporpamMm Ha Python (B
cpene Spyder). Ynpasnstomue konctpykiuu if, for, while.

1.4 O630p npeaMeTHO-OPUEHTUPOBAHHONW OMOMHoTekn Moaynei Python st HaydHBIX U
WHKCHEPHBIX BbIUMCIeHU# SciPy (Momymu SCipy u numpy, a taxke matplotlib), cpasrenue c
MATLAB.

OcHoBHast cTpyKTypa JOaHHbIX NumPy A BEKTOPHBIX M MAaTPUYHBIX BBIUYMCIICHUI
ndarray. OcCOOEHHOCTH BBINIOJHEHHUS NEHCTBUM Haja MaTpuuaMu (CIOXKEHHE ,BBIYUTAHHE,
yMHOXKEHHE, oOpamieHrne) Ha s3bike Python. Mudopmannontubie MaTprunbie GyHKImu( HOpMa,
ompezenuTenb, panr).  Meronsl ndarray — T, copy, shape, size, ndim u ap., uHIEKCHpOBaHHUE,
MaTpu4yHOE Mpou3BencHne W (QyHKuuH Momyias numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

1.5 Toctpoenue rpaduxoB B Python ¢ ucnons3oBanuem monyss matplotlib. @ynkuun
moxayns matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka
napaMeTpoB U aHHOTHPOBaHUE rpaUKoB

Pazgen 2. Meroasl BEIUHCIUTENBbHON MaTeMaTUKU. OCHOBHBIE JTallbl PEIICHUS 3314 Ha
OBM. Pemenue cucreM JnHeHHbIX anreOpandeckux ypasHenuit (CJIAY).

2.1. Ilpsimble M UTEpAlMOHHBIE YUCIEHHBIE METO/IbI. DJIEMEHTBI TEOPUU TOTPEIIHOCTEN .
[Tonsitue HOpMBI. OCOOEHHOCTH MaNIMHHOW apudMeTuku (kpaTkuil mosTop). OcobeHHOCTH
BBITTOJIHEHUS JIEHCTBUI Hall MaTpUIlaMu (CIIOKEHHE, BRIYUTaHUE, YMHOXKEHHUE, OOpalieHne) Ha
si3pike Python, nadopmannonnsie MaTpuuHbie QyHKIMA( HOPMA, ONPEICIUTEND, PAHT).

2.2. Pemenue cucrtem nmHEWHBIX anredpamdeckux ypaBHeHuil (CJIAY). IloctanoBka
3agaun. [lorpemrHocTi. MeToabl ¢ UCMONBb30BAaHUEM OOpaTHOM MaTpUIBl M METOJ| MPOCTHIX



uteparuii. Pemenne CJIAY B Python ¢ ucnons3oBanuem monayneit numpy.linalg u scipy.linalg.
u pynkuuit det, rank, inv, cond, norm, solve.

2.3. 0630p meronoB pemenus CJIAY. BwruuciautenbHas yCTOWYHUBOCTH, CXOIUMOCTH
MeTo1oB .  OOyCIOBIEHHOCTh CHUCTEMbl JHHEWHBIX anreOpamueckux ypaBHenuil (CJIAY) u
YHUCIJIO 00YCIOBIEHHOCTH.

Pazmen 3. OOpabGoTka pe3ynbTaTOB H3MEpPEHUs OAHOW BelW4uHBL. [IpubmmxeHme
(GYHKIMH MHOTOYWIEHAMH C OXHOW He3aBucuMmon mepemenHoir. MHK. ®yukuuu Python mms
paboThl C MHOTOWJICHAMH.

3.1.. OGpaboTKa 3KCHEPUMEHTANbHBIX JAHHBIX. TOYEYHbIE W WHTEPBAJIbHBIE OLEHKU.
Oyukiuu Python. Onpenenenue kpurepus CThioeHTA

3.2.Ilpubnmwxkenue GyHKOWE. MeToapl HWHTEPHOSAIMUA 3aBUCUMOCTEH ¢ OJHOU
HE3aBUCHMOM 1epeMeHHoN. MHTepnonsiuonHbii MHOTOWICH Jlarpanka, peanusanus B Python.

3.2. Ilpubmmwxenue QyHKIuA. MeToapl anmpoKCUMAllUd 3aBUCUMOCTEH C OIHOM
HEe3aBUCHMOI nepeMeHHON. Metox HanMenbmx kBaaparoB (MHK). Mcnons3oBanue GpyHKuunit
Python mns  ammpokcumammu u  MHK  scipy.polyfit,  scipy.optimize.least_squares,
scipy.optimize.lsq_linear.

Paznen 4. Pemenue cucreM HenuHelHbIX ypaBHeHu# (CHY) yncnieHHBIMU METOJaMHU.

4. 1.AaropuTMBl MeTOAa MpPOCTOM wWrepaund U merona Heiotona - Padcona — mms
pemenuss CHY. CkopocTh CXOAMMOCTH, OLIEHKU NorpemHocTy. Peanusanus MmetonoB B Python.

4. 2.MeroauKka HWCHOJB30BAHUS  pemiaTeNeil B Mojayie scipy.optimize, (QyHKIUU
root_scalar, root.

Paznen 5. Pemienue 3a7a4 MHOrOMEPHOW ONITUMU3ALMK YMCIECHHBIMU METOAAMU

5.1. Knaccudukanus 3agad 1 METOJJ0B ONTUMHU3AIUH.

Meroa rpagueHTHOTO ciycka. Meton nedhopMupyeMoro MHororpaHHuka. Peamuzarus
metonoB B Python.

5.2 Berpoennbie Metobl SCIPY. Beibop pemarens B MojyJie scipy.optimize

Bcerpoennsie metonst SCiPy, dynkmun minimize_scalar, minimize.

Monyns 6. Ananu3s u perrenue nuddepeHIuanTbHbIX YPaBHEHH YHCICHHBIMUA METOIaMU

6.1. AnropuTmbl METOIOB peieHus AuddepeHnnaibHbIX ypaBHeHH. MeToabl Ditnepa u
ero moaupukanuu. Peanuzarus metonoB B Python. Beibop pemarens B moaysne scipy.integrate,
dbyukimu solve_ivp, solve_bvp.

4. O0beM y4eOHOI 11 CIUNITHHBI

Beero Cemectp
Bun yuebnoii paboThl A 4 ceMecATp
3E Kajl. 3F Kagl.
q, q,
OO01mast TpyA0€MKOCTh JTUCIIATIITHBI 3 108 3 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,89 32 0,89 32
Jlexun - - - -
[Tpaktrueckue 3austus (I13) - - - -
JlaboparopHbie paboTs (JIP) 0,89 32 0,89 32
CamocrosiTejibHas padoTa 2,11 76 2,11 76
KonTakTHas camocTosTenpHas paboTa 0,2 0,2
2,11 2,11
CaMocCTOsITeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTLIHHBI 75,8 75,8
Buabl KOHTpOJIA:
Buo koumponn uz YII (3auem) ‘
Bu1 H”TOroBOro KOHTPOJIS: 3ayer
Beero Cemectp
Bun yaeOHO# paboTh A 4 CeMeZTp
3E f{Tp' 3E f{Tp'




OO0mast TpyA0EMKOCTh TUCIIUTUTHHBI 3 81 3 81
KonTrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHS: 0,89 24 0,89 24
Jlexknuu - - - -
[Tpaktrueckue 3ansatus (113) - - - -
Jlaboparopusbie paboTsl (JIP) 0,89 24 0,89 24
CamocrosiTejibHas padoTa 2,11 57 2,11 57
KoHTtakTHas camocTosTenbHas paboTa 211 0,15 211 0,15
CaMocCTOsITeIbHOE N3YUCHUE PA3/ICIOB IUCITUTLIMHBI ' 56,85 ' 56,85
Buabl KOHTPOJIA:

Buo konmponn uz YII (3auem) \

Bua HTOroBOro KOHTpOJIsi: 3a4er

AHHOTanuA padoyeil MPOrpaMMbl JUCUUIIMHBI
«/InckpeTHas MaTeMATHKA B TEXHOJIOTMH TYTOIJIABKUX HEMETAJIHYECKUX U
CHJIMKATHBIX MATEPHAJIOB»

1. Heap aucuunauHbl — GOPMHUPOBAHUE y CTYACHTOB CHUCTEMbI OCHOBHBIX TOHSATHUH,
UCIIOJIB3YEMBIX I IIOCTPOCHUS BAXKHEHIIMX MATEMaTUYECKUX MOJEIEH, U MaTEeMaTUYECKUX
METO/IOB JIJIsl ONIMCAHUs PA3IMYHbBIX POLECCOB.

2. B pe3yabraTe wu3yYeHHUs MCHUILVIMHBI oOydawmmiicas mno mnporpamme
0akajiaBpUaTa J0JIKeH:

Obaaoame clienyrOmUMU TPO(HEeCCUOHATTBHBIMA KOMIIETCHITHSIMHU:

— CIIOCOOHOCTBIO MJIAHUPOBATh U MPOBOAUTH (PU3NUECKHE U XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOANTE O00pPabOTKY WX PE3yJIbTATOB M OICHWBATH IMOTPEIIHOCTH, BBIIBHTATh THIOTE3Bl U
YCTaHaBJIMBATh TI'PAaHUIIBl UX MPUMEHEHUs, NPUMEHITh METOJbl MAaT€MAaTHYECKOrO0 aHajau3a U
MOJICTTMPOBAHHUSI, TEOPETUIECCKOTO U IKCIIepUMeHTa bHOro uccienosanus (I1K-16).

3namo:

— OCHOBHBIE MOHATHS U METOJbI TUCKPETHOW MATEMATHKH, MAaTEMaTUYECKUX METOIO0B
pemieHus mpodecCuoHaNbHBIX 3a/au.

Ymems:

— TPUMEHATH MaTeMaTHYeCKHe METOJbl MPU PEIIeHWH THUMOBBIX MPOQPECCHOHATBHBIX
3a/1a4.

Braoemo:

— METOIaMH MTOCTPOECHUSI MaTEMATHUYECKON MOJENH TUIOBBIX NMPO(PECCHOHAIBHBIX 3314
U COZIepKaTeIbHOM UHTEPIPETAIINY MO YYEHHBIX PE3yJIbTaTOB.

3. Kparkoe coaep:kanue JUCHUNIHHBI

1. Beenenue. Ponp auckpeTHON MaTeMaTHKH MPH Pa3pabOTKe U IKCILTyaTallud XUMHUKO-
TEXHOJIOTMYECKUX CHCTEM.

2. DneMeHTHl TEOPUH MHOXKECTB U alreOpandeckue CTPyKTYpHI.

BBenenune B quckpeTHyo MateMaTHKy. Posib AMCKpeTHOM MaTeMaTUKH MpHU pa3paboTKe U
OKCIUTyaTallil XHWMHUKO-TEXHOJIIOTUYECKUX CHCTEM. MHOXKeCTBa, OTHOUICHHS M (YHKIIHU.
3ajaHre MHOXKECTB M OCYIIECTBJICHHE omepanuid Haax HuUMH. CriocoObl 3amanus. Omnepanuu
00BeIMHEHNUS, TIepECeUeHUs], PA3HOCTH, JOTIOJIHEHUS U JIEKapTOBa MPOU3BeIeHUSI. AKCHOMAaTHKa
Teopun MHOKeCTB. AnreOpa Kantopa. MunnMuzamus npeactaBieHud MHOXECTB. JluarpamMmbl
Diinepa-Benna. bunapueie otHomeHus. CrocoObl 3aanusi OMHApHBIX OTHOIIEeHUH. CBOMCTBa
OmHapHBIX OoTHOIIEHUH. Pazouenus. OTHOIIEHNs SKBUBAJICHTHOCTH | Topsiika. [IpencraBnenue
N-apHBIX OTHOIIEHUN OMHapHbIMH. Anrebpa oTHomeHHH. OyHKKMKU. UHBEKIINS, CIOPBEKIUSI U
ouekuus. Aunrebpamueckue cTpykTyphl. [lomyrpynmel. Monounsl. I'pynmsl. IMoxarpynmsl.
[uknuyeckue rpynmbl. ['pynmsl moactaHoBok. M3omopdusm rpymmn. CMeXHBIE KIACCHI IO
noarpynme. Hopmanbubeie penutenu. @axrop-rpynnel. Kosbla: ompeaeneHus, CBOMCTBA,
npumepsl. [oss.

3. DieMeHTHI TeOpuH rpadoB.



I'padrr. 3amanne m xapaktepuctuku TpadoB. Bumbr rpados. Iloarpadsr. Marpuiibt
CMEXHOCTH M uHIUAEHTHocTH. Crenenu BepmnH. Mapmpytsl Llenu. Iuknsl. Paccrosaue
MeXIy BepiinHamu. Juamerp u paguyc rpagda. YHapHble 1 OMHapHBIE ONepaluu Haj rpapamu.
Homonnenue rpada. YaganeHue u noOaBleHHE BepIIMH. YJaleHue W Jo0aBieHue pedep.
OroxnaectBiieHne BepmuH. Pacmermienne BepmuH. OObeauHenue rtpados. Ilepeceuenue
rpadoB. KomrmoneHTsl cBsi3HOCTH. MocThl. Bepmmanaas u pebepHast CBsI3HOCTh. CBSI3HOCTD
OPUEHTHUPOBAHHBIX I'paoB. AJTOPUTM BBIYMCIECHUS CBSI3HOCTU. BHYTpeHHss yCTOHYMBOCTS.
BepmmaHoe uncio HezaBuCMMOCTH. PebepHoe uncio He3aBucuMocTU. BepmmHHoe u pedepHoe
nokpeiTue rpada. BremHss ycroluuBocTh. BepmmHHOe U pebepHOe 4YMCIO BHEHIHEH
ycroruuBocTu. [{ukiel u paszpesbl. DisiepoBbl HUKIBL. ['aMumIbTOHOBBI IUKIBL. [11anapHOCTh 1
ykiagka rpagos. I'panu minockoro rpaga. Packpacka rpados. Xpomaruueckoe yucio. ['nnoresa
yeTbipex Kpacok. JlepeBbsi. Ompenenenus. CpoiictBa. Teopema Komu. dynaamentanbHas
cucremMa IUKIOB. OCTOB HaMMEHBIIETO Beca. YIIOPSIOYEHHBbIE AepeBbsi. bUHApHBIE NEpEBBA.
JlepeBbst cOpTUPOBKU. AJITOPUTM IIOMCKA B IEPEBE COPTUPOBKH.

4. ByneBbl QYHKIIHH.

Anrebpa noruku. byness! ¢pynkuun. CriocoObl 3ananusi. byneBbl pyHKIIUN OAHOM U IBYX
HNepeMEeHHbIX M MX cBoilcTBa. Popmynbl OyineBoil anreOpsl. OCHOBHbBIE 3aKOHBI OyieBOMH
anreOppl.  OkBuBajeHTHOCTH  (opmyn.  Ilpunmun  aBoiictBenHocTH.  CoBepIIEHHBIC
JTU3BIOHKTUBHBIE M  COBEPILEHHbIE KOHBIOHKTHBHbIE HOpMaibHble (QopMbl. CHCTEMBI
AJIEMEHTApHbIX OyJeBbIX PyHKIMHI. DYHKIMOHAIBHO MOJIHBIE CUCTEMBI 3JIEMEHTAPHBIX OYyJIEBbIX
¢bynkuuii. Ilpumepbl (QyHKIMOHANbHO NOJHBIX Oa3ucoB. BakHeilne 3aMKHYTbIE KIIACCHI.
Teopema o (yHKIMOHATBHON mMosHOTEe. MuHUMH3anus OyneBbix ¢yHkuuid. CoKpamieHHas,
TynukoBass ¥ MuHHManbHas ¢opmbl. Kaptel KapHo. Meroa coueTaHus HMHIEKCOB U METOJ
Kyaiina. MuHUMU3a11si KOHBIOHKTUBHBIX HOPMAIBHBIX (hopM. O030p MPHUIOKEHUNA TUCKPETHON
MaTEMAaTHKHU. Pazpabotka 3¢ HEeKTUBHOTO MaTEMaTHYECKOrO, IIPOrPaMMHOTO,
WH()OPMAIIMOHHOTO M TEXHUYECKOTO OOECleYeHuss Ha OCHOBE METOJOB JUCKPETHOU
MaTEMAaTHKHU.

5. Mcuncnenue BbICKa3bIBaHUM.

BBeneHne B MaTeMaTHUECKYIO JIOTUKY. KpaTkue cBeieHUs U3 UCTOPUU MaTEMaTHYECKON
jgorukd. Ponp MaTemaTWyeckol JIOTMKM TMpu  pa3paboTKe M 3KCIUTyaTallud XHMHKO-
TEXHOJIOTHYECKUX cUCTeM. PopMalbHbIE aKCMOMAaTHYECKUE CUCTEMbl. CHMBOIBI, BBIPa)KEHHUS,
¢dbopMyiibl, akcuoMbl. [IpaBuiio BbIBOJIa, HETIOCPEICTBEHHOE CIIE/ICTBUE, BBIBOJ, TeopeMa. Jloruka
BbICKa3bIBaHMid. Jlornueckuii BoiBoA. AkcHoMbl. [Ipasumo modus ponens. Teopema A€AYKIIUH U
npaBwio  cuwutorusma. [lonHoTa ¥ HENMPOTUBOPEYMBOCTH. He3aBUCHMOCTH — aKCHOM.
PaspemmmmocTts Teopuu. [pyrue axcmomarmsanuu. [IpoBepka BBIBOOUMOCTH € IOMOIIBIO
UCTUHHOCTHBIX Tabnmun. CexBeHuuu ['ennena. Moaens Mupo Kpunke. Merox pesomronuit
PoOuncona. Metoa knay3 Bonra. O0patHslii MmeToa MacnoBa (61aronpusiTHeIX HaOOpOB).

6. Mcuncnenue npeauKaToB U HEYETKasl JIOTUKA.

Jloruka mpeaukaToB. ABTOMAaTH3allUsl JIOTMYECKOTO BbIBOJA. IlepeMeHHble, (hyHKIMH,
TEpPMbI, MpeNuKaTbl, KBAHTOPbI, (GopMynbl. OOmacTs aeiicTBus kBaHTOpa. CBOOOAHBIE U
CBsI3aHHBIE NTepeMeHHble. MHTepnpeTanny, paBHOCHIBHOCTh. Pacnio3HaBaHie 00Ie3HaYMMOCTH.
[TpoGiema pazpeminMocTH. AKCMOMBI M IpaBHJIa BbIBOJIA MCYHCIEHUS IMpeauKaToB. Teopema
Jenykunu. HenmpoTuBopeuMBOCTP M IOJIHOTA. DBbIHECEHME KBAaHTOPOB U  IpeABapeHHas
HOopMaibHast ¢opma. CKylneMOBCKHE CTaHIapTHbIE (GOpMbl. DpOpPaHOBCKUIM YHUBEPCYM U
Teopema Dpbpana. [loncranoBka n yHupukanus. Mero pe3omonuii u ero noiHora. Ctpareruu
MeTona pe3ontouui. JIuzploHkThl XopHa. [IpUHIUD JOTHYECKOro MpPOrpaMMHpPOBAHUS.
Heuerkne mHoxectBa. Heuerkass noruka. IlosBinenue u cyrb Hederkoctu. dopmanmzanus
HeueTKocTu. DyHKIMS NpuHALIeKHOCTU. JIMHrBHCTHYecKash mepeMeHHas. Ormnepauuu Hajl
HEUeTKUMH MHOXecTBamH. HeueTkas apudmeruxka. Metoasl nedazsudukanuu. Heuerkue
otHomreHus. CTaHIapTHBIE HEUETKHE JIoTHUecKue onepanuu. HedeTkuii BpiBoa. CTeNeHH Il

7. Koneunsle aBToMaTsl, MamuHbl ThropuHra-Ilocra, ci0)KHOCTb BBIYMCIEHUM.

DnemMeHThl TeopuH aBTOMaToB. [loHATHE aBTOMAaTHOrO Mpeodpa3oBaHus HH(OpMAUK U



KoHeuHOTo aBToMaTa. CriocoObl 3a1anus aBToMatoB. ABToMatel Musu u Mypa. [Iporpammuas u
anmnaparHas peaju3alys aBTOMAaTOB. DKBUBAJEHTHOCTh U MMHUMH3ALMs aBTOMATOB. MallnHbI
Trropunra-Ilocra. @opmanuzanus MOHIATHS AIropuTMa U (HopMajabHble MOJEIU aJrOPUTMOB.
Mamuna TeropuHra: onpeeneHus, cBoiicTBa, rpadsl nepexonoB. Mammuna Ilocra. [Iporpammsl
st mamuH.  [Ipobrmema  pacmosnaBanusa.  I[IpoGnemMa  OCTaHOBKH.  ANTOPUTMHUYECKU
Hepaszpemumble 1poOneMbl. CIO0XKHOCTh aJIrOpUTMOB. Mepsl CIOKHOCTH. Bpemennas u
€MKOCTHAsl CII0)KHOCTb. ACHMIITOTHYECKAS! CIIOKHOCTb, IMOPSAOK CIIOXKHOCTH, CJIOKHOCTh B
CpeIHEM M B XyALIeM ciydae. TpynHopaspemuMsble 3anayd. HenerepMuHMpOBaHHAs MalllMHA
Teropunra. Kmaccet P m NP. NP-monsasie 3amaun. NP-moigHOTa TIpoOIeMBI BBIIOJIHUMOCTH
¢dopmyn oruku BhICKa3biBaHUK. O030p MPUIIOKEHUH MaTeMaTH4eckoil soruku. Hampanenus
UCIIOJIb30BaHUs almapara MaTeMaTU4YecKO JIOTHMKU B 3ajladaX MPaKTUYECKOW HHGOPMATHKU.
Crnemudukanus u  BepuuUKaus  OPOrpaMMHO-ANIAPATHBIX — MPOEKTOB,  JIOTHYECKOE
IPOrpaMMUPOBAHKE, TOCTPOSHUE OHTOJIOTUM, SI3bIKU OOIICHUS HHTEIJICKTYalbHbBIX areHTOB.

4. O0beM yueOHOM TMCUMILUTHHBI
Boero |
Bun yuebnoii pabotbl . AKAL . AKAL
q, q,
OO01mast TpyA0eMKOCTh JTUCIUATIITNHBI 3 108 3 108
KonrakTHasi padoTa — ayuTOPHBIE 3aHATHSI: 0,9 32 0,9 32
Jlexknnu - - - -
[TpakTnueckue 3anstus (113) - - - -
JlaGopaTtopusie padoTs (JIP) 0,9 32 0,9 32
CamocrosiTesibHas padoTa 2,1 76 2,1 76
KoHTakTHas camocTosTelbHas paboTa 0,2 0,2
2,1 2,1

CamocTOsITeIbHOE H3YUCHHE PA3/IeTIOB AUCITUILIMHBI 75,8 75,8
Buj uTOroBOoro KOHTpoJIsi: 3ayer

o[

Bun yuebHoit paboTbl . Actp. . Actp.
q, q,

OO6m1ast TpyA0€MKOCTh JUCITUTUIMHBI 3 81 3 81
KonrakTHasi padoTa — ayIMTOPHBIE 3AHATHS: 0,9 24 0,9 24
Jlexknuu - - - -
[Tpaktuueckue 3ansatus (I113) - - - -
JIaGoparopusie pabotsl (JIP) 0,9 24 0,9 24
CamocrosiTesibHas padoTa 2,1 57 2,1 57
KonTakTHas camocTosiTenbHas paboTa 21 0,15 21 0,15
CaMOCTOSITeIbHOE U3YUCHUE PA3JICTIOB JIUCITUTUIMHBI ' 56,85 ' 56,85
Buj nTOroBoro KOHTpoOJIs: 3a4er

AHHOTanus padoyeil NPOrpaMMbl JUCHUNIMHBI
«XI/IMI/I‘ICCKaH KHHETHUKA B Xl/lMl/l‘leCKOﬁ TEXHOJIOI'NIN TerHJIaBKI/IX HEMCECTANJINYECCKUX U
CIWJIMKATHBIX MaTepPHAJIOB)

1. I.Ie.]'[]) AUCHUIIVIMHBI — OBJIaJICTh 3HAHHUAMHU 00 OCHOBHBIX KHHETHYECKHUX
3aKOHOMEPHOCTAX IHPOTCKAHUA XHUMHYCCKUX IIPOHECCOB, IMYTAX BBIABJICHUA METOOB,
MO3BOJIAIONIUX YCTAaHABJIMUBATL IMPUPOAY CKOpOCTB-OHpeZ[CJIHIOH_[Cﬁ CcTaauu U OCJIaTh BbBIBOALI O
BO3MOXHOM MECXaHU3ME PCAKIHUU, IOHUMATE POJIb KaTajln3a JJIsd XHMHYECKON TEXHOIOTHH.



2. B pe3yabrare u3y4YeHHs] AUCUUILVIMHBI OOyYAKOIIMICA MO TMporpamMmme
0akajaBpHUaTa q0JIKEH:

Obnadams crnenyronumu npodeccuoHaibHbIMUA KommneTeHIusMu (I1K):

— CIOCOOHOCTBIO  IJIAHUPOBaTh M MPOBOAWTH  (PU3MUECKHE U  XHUMHUYECKHE
9KCIIEPUMEHTHI, IPOBOJUTH 00PaOOTKY UX PE3yJbTATOB U OLIEHWBAThH MOTPEIIHOCTH, BBIABUTATH
TUIOTE3bl U YCTAHABIMBATh IPAHULIBI UX MPUMEHEHUS, IPUMEHATh METOJbl MAaTEMaTUYECKOIO
aHaJIM3a U MOJICIMPOBAHUS, TCOPETHUYECKOTO U 3KCIIepUMEHTabHOTo nccienoanus ([1K-16);

— TOTOBHOCTBIO HCIIOJNb30BaTh 3HAHMUS OCHOBHBIX (DU3UYECKUX TEOPUH IS pEIICHUS
BO3HHUKAIOMIUX (U3NYECKUX 33]]a4, CAMOCTOSATEIBHOTO puoOpeTeHus (GU3NIECKUX 3HAHUH, I
MOHMMAaHUS MPUHILIUIIOB pabOThl MPUOOPOB M YCTPOICTB, B TOM YHCIIE€ BBIXOAAIIUX 33 MPEIEIIbI
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3namo:

— OCHOBHBIC KUHETUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKUX PEAKLIHA;

— TEOpUHM XUMHUYECKOW KUHETUKHM, IIyTM TEOPETHYECKOr0 pacuera CKOpOCTeH
XUMHUUYECKHUX PEAKIUHI U OTpaHUUYEHUS B IPUMEHUMOCTH PaCUETHBIX METOOB;

— OCHOBBI TeOpHH (OTOXMMHYECKMX W IIEMHBIX pEaKIHid, peakuii B pacTBOpax.
O0COOCHHOCTH MX CTaJAUUHOTO MPOTEKAHUS U YCIOBUS OCYILIECTBICHHUS;

— OCHOBHBIE 4YEpPThl FOMOTE€HHOI'O M TI'€TEPOr€HHOI0 KaTaiau3a, MPUYUHBI YCKOPEHUS
XUMHUYECKOI0 IIpoliecca B MPUCYTCTBUU KaTaau3aTopa,

Ymemu:

— NOPUMEHATh TEOPETHUECKUE 3HAHMS U HKCIIEPUMEHTAJIbHBIE METOJbl HCCIIEIOBAHMS
buznyecKkol XUMUU s PELIEHUS BOMPOCOB, BO3HUKAIOIIMX TPU HU3YYEHUH KHHETHUKH
XUMHYECKUX PEAKIIUM;

— HAXOJUTh CKOPOCTh U YCTAHABIMBATh NOPSAJOK XUMUYECKON PEAKIIUY;

— MPOBOJUTH AHAJIU3 M KPUTUYECKH OLIEHUBATh IOJYYEHHbIE OSKCIIEPUMEHTAJIbHBIE
JaHHbIe, 00001IaTh U JeaTh 000CHOBAHHBIE BBIBOJIBI HAa 0a3e MPOBEAEHHBIX OMBITOB,;

Braoemy:

— 3HAHUSMHU OCHOBHBIX 3aKOHOB XMMHUYECKON KHUHETHUKH, BIMSIHUS PA3ITUYHBIX (PaKTOPOB
(TeMrieparypsbl, 1aBIEHUS, KaTAIM3aTOPa) HA CKOPOCTh XUMHUYECKON PEeaKIiu.

— KOMIUIEKCOM METOJOB ONPEEIICHNUS NOPSAIKA U CKOPOCTH PEAKIUY;

— MOAXOAAMM JUIsl YCTAaHOBJICHUS JIMMHUTHUPYIOLIEH CTaJUU W MEXaHHU3Ma H3ydaeMou
XUMHUYECKOW PEaKIUH.

3. Kparkoe cogep:kaHue TUCHUIINHBI

Paznen 1. Xumunyeckas KHHETHKA.

1.1 ®opmanpHas KUHETUKA

CKOpoCTh XMMHUYECKOW peakluu, KOHCTaHTa CKOPOCTH, MOPSIOK U MOJIEKYISIPHOCTh
peakuuu. Kunernka HeoOpaTuMMbIX peakiuii 1-ro, 2-ro, 3-TO ¥ HYJIEBOrO MOPSIKOB.
Juddepenunanbiple ¥ MHTErpajbHbIE METOJBl ONpezeNeHus mnopsaka peakuuu. CroxHbie
peakuuu. [IpyHIMI HE3aBUCHMMOTO MpPOTEKaHWsI HJIEMEHTapHbIX peakuuil. OOpaTuMmble,
napajuleJibHbIe U MOCIeI0BaTeNbHbIE peakuu 1-ro nopsaaka. [IpuHumn tuMuTHpYromen craguu
N0CJIEI0BATEIbHON XUMHUECKON peakuu. MeTo1 KBa3uCTallMOHAPHBIX KOHLEHTpAIMi, 001acTh
npuMeHeHus. BrusHue Temmneparypbl Ha CKOPOCTb PEaKIMM, MpUONMKEHHOE NpaBuwio BaHt-
['opda. YpaBuenue Appenuyca, muddepeHraabHas U HHTErpajbHble (OPMBI ypaBHEHHS.
OKcrnoHeHIManbHasg  (Gopma  ypaBHEHUs  AppeHuyca. DOHeprus ~ akTUBallUu U
IPEIIKCIIOHEHIIMATIbHBIA MHOKUTENb.

1.2 Teopun XUMUYECKOI KHHETUKU

Teopun XuMHUYeCKOW KUHETUKHU: TEOPHS aKTUBHBIX COYJApEHUI U TEOpUs MEPEXOAHOIO
cocrossaust TIIC (aktuBupoBanHOro Komiuiekca). OcHoBHbie monoxeHuss TAC, mexaHusm
aKkTUBalMKU MoJiekyd. KoHCTaHTa CKOpPOCTH OMMOJIEKYJISIpHOM peakiuu. DPHU3MUECKUl CMBICIT
MPEIPKCIIOHEHIIMAILHOTO MHOXHTENsT W SHEPrud akTUBAallUM B paMKax TEOPUH AaKTHUBHBIX
coynapenuii. Crepudeckuil (pakrop, HEOOXOAUMOCTh €ro BBEACHUS B KHHETUUECKOE YpaBHEHUE
peakuuu. JlocTOMHCTBAa M  HENOCTaTKM TEOPUM AKTHUBHBIX coynapeHuid. MexaHusm



MOHOMOJIEKYJISIpHbIX Ta3oBbix peakiuid B pamkax TAC. Cxema Jlunpemana. Teopus
nepexogHoro cocrosinug (aktuBupoBaHHoro komruiekca) (TIIC wim TAK). OcHoBHble
nonoxenus TIIC, kuneTnueckas cxema peakuuu. AKTUBHPOBAHHBINA KOMIUIEKC W €r0 CBOMCTBA.
[ToBepxHOCTh MOTEHIMAIBHONH »Hepruu. KoopawHara peakuuu, npoduiab IIyTH peaKIHH,
SHEPrus aKTUBALUU. OHTAIBNNA u SHTPONHUS aKTHUBALNH. HcronkoBanue
NPEIPKCIIOHEHIIUAIBHOTO MHOKHTENS M CTEPUUECKOro (hakTopa B paMKaxX TEOPUH MEPEXOJHOrO
COCTOSIHMS. JJOCTOMHCTBA U HEOCTATKH TEOPHUH.

1.3 ®oTOoXMMHUYECKHE PEAKITUH.

doroXxuMUYEeCKUEe peakiuu. XuMuueckue U (PoTopu3ndyecKkue CTaauu, BTOPUYHBIC
nporeccel. Kunernka goroxumuueckux peakuuid. CeHcrOMnM3upoBaHHBIE (OTOXUMHUYECKHE
peakuuu.

1.4 llenHble peakuuy, MEXaHU3Mbl 3apOXKIEHUS, PA3BUTUS U OOpbIBA LEMHU.
Hepa3zBeTBiieHHbIE U pa3BETBICHHBIEC LIEIHbIE PEAKIUN. BEpOsITHOCTHASI TEOPHS pa3BETBICHHBIX
peakumii. IlpenenbHble sABIEHHMS B LENHBIX PEAKUUAX, HWKHMM W BEPXHUN IIPEIEIIBI
BOCIUJIAMEHEHUSI.

1.5 Kunetunka peakuuii B pacTBopax

Oco0eHHOCTH TMPOTEKaHUS XWMHUYECKUX peakuuid B pacTBopax. Kierounsiit ad¢ekr.
Kunernyeckas cxema npoTekanus OMMOJEKYISIpHON peakuuu B pactBope. [IpenenbHbie ciydan
npoTeKkaHus peakuuu. beictpeie (nubdy3n0OHHO-KOHTPOIUPYEMbIE) peakiuu, Iuddy3noHHbINH
Ipeaesl KOHCTaHTBl CKOPOCTH peakuuu. YpaBHeHHe bpeHcrena-breppyma. KuHeTnka MOHHBIX
peakuuii B pactBopax. BiusHHe MOHHOW CHJIBI pacTBOpa Ha CKOPOCTh PEAKIUN C y4acTHEM
HOHOB. Makpokunetnka. Ponb muddy3un B KMHETHKE TETEPOTeHHBIX peakiuid. PazmmuHble
PEKHUMBI TMPOTEKAHMs peakiuil (BHEUIHSAS KUHETHYecKas o0jacTb, 0ONacTH BHEUIHEH u
BHyTpeHHel nuddy3un).

Paznen 2. Karanus.

2.1 OcHOBHBIE 3aKOHOMEPHOCTH KAaTAIUTHYECKUX peakuuid. BiusHue xarammsaropa Ha
TEPMOJMHAMUYECKME M KHWHETUYECKHE MapamMeTpbl peakuuu. CeleKTUBHOCTh KaTalau3aropa,
KaTaJUTHYeCKas aKTUBHOCTb.

2.2 T'omorennsiii karanu3. COUTHBIA U pa3lieidbHBIA MEXaHU3Mbl KaTATUTHUYECKOTO
JeiCcTBUS. DHEPreTUYeCcKue IuarpaMMbl B3aUMOJICHCTBHUS pEareHToB ¢ KaTtanuzaropoM. OO0mumii
U crenuuuecKuil KHCIOTHO-OCHOBHOM Katanu3. Karanmm3 KomImiekcamMM HepexOaHbIX
MeTauioB. GepMEHTATUBHBIN KaTaln3.

2.3 I'ereporennslii kaTanu3. TUIBI T€TEPOreHHBIX KaTaJIN3aTOPOB. 3aKOH JEHCTBYIOMNX
NOBEpXHOCTEH. KMHETHKA TeTepOreHHBIX PEAKIU.

4. O0beM y4eOHOH JUCHUIIMHBI

Bun yuebHoit paboThl 3E Akaf. u.
OO01mast TpyA0€MKOCTh JTUCIIATIITHBI 5,0 180
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,78 64
Jlexuuu 0,89 32
[TpakTuueckue 3austus (I13) 0,89 32
Jlaboparopuble paboTsl (JIP) - -
CamocrosiTejibHasi padoTa 2,22 80
CaMocTOsATEIbHOE NU3YUYEHHE PA3AEIOB IUCIUILIMHbI 2,22 80
Buabl koHTpOJIS:
IK3aMeH 1 36
KonTakTHas paboTa — MpOMeXyTOUHas aTTeCTallus 1 0,4
ITonroToBKa K 9K3aMeEHY. 35,6
BuJ HTOroBOro KOHTPOJIA: IK3aMeH




Bunx yuebnoi paboThl 3F Actp. u.
OO0m1ast TpyA0EMKOCTh JTUCITUTLIHHBI 5,0 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aAHATHS: 1,78 48
Jlexknun 0,89 24
ITpaktuueckue 3ansatus (113) 0,89 24
Jlaboparopusie paboTsl (JIP) - -
CamocTrosiTejibHasi padoTa 2,22 60
CamocTOosITeIbHOE U3YUCHHE PA3/IeNIOB AUCITUILIMHBI 2,22 60
Buabl KOHTpOJIS:
JK3aMeH 1 27
KonrtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,3
IToaroToBKa K K3aMEHY. 26,7
Buj1 H”TOrOBOr0 KOHTPOJIS: JK3aMeH

AHHOTanus padoyeil MPOrpaMMbl JUCHUNJIMHBI
«lonoHuTe/IbHBbIE IJIABbI (PU3HYECKOI XUMHH TYTOMJIABKHX HEMETANIMYECKHUX U
CHJIMKATHBIX MATEPHAJIOB)

1. leap AUCHUNIMHBI — TO3HAKOMUTH C TEPMOJMHAMHYECKON TEOpHEl pacTBOPOB
AIEKTPOJIUTOB U DIEKTPOXUMHYECKHX Lenel (ralbBAHUYECKUX AJIEMEHTOB), MOHSTh OCHOBHBIE
KMHETUYECKHE 3aKOHOMEPHOCTH NPOTEKAaHUS XMMMUYECKHUX IIPOLECCOB, pOJIb KaTanuza MAJis
XUMHYECKON TEXHOJIOTUH.

2. B pe3yabrare wu3yYyeHMs JAUCHUILVIMHBI O0y4yaloumuiics 10 MporpaMmme
0akaJjiaBpuaTa J0JIKeH:

Obaaoams crienyromumMu npodeccuoHanbHbMA KoMieTeHIsaMu (I11K):

— CHOCOOHOCTBIO  IUIAHMPOBATH W MPOBOAWTH  (pu3WyeckHe ¥ XUMUYECKHE
9KCIIEPUMEHTHI, IPOBOJUTH 00PabOTKY UX PE3yNbTAaTOB U OLIEHWBAThH MOTPEIIHOCTH, BBIABUTATh
TUIOTE3bl U YCTAHABIMBATh TPAHUIIBI UX NMPUMEHEHHs, TPUMEHSTh METOJbl MaTEMaTUYECKOTO
aHaJIM3a U MOJICITMPOBAHUS, TEOPETHUECKOTO U IKCIIepHMeHTabHOTo uccnenoBanus ([TK-16);

— TOTOBHOCTBIO HCIOJb30BaTh 3HAHUS OCHOBHBIX (PM3MUYECKUX TEOPHUH s peLIeHHs
BO3HUKAIOIIKX (PU3NUECKUX 33/1a4, CAMOCTOSITEIbHOTO NMPUOOpeTeHns GU3NYECKUX 3HAHUHU, JUIS
NOHUMAaHMS TPUHIUIIOB paboThl MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOJSAIIUX 32 MPEAeibl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3namu:

— OTJIMYUTENIbHBIE OCOOCHHOCTH B NOBEIEHUH PACTBOPOB AJIEKTPOJIMUTOB, CBSI3aHHBIE C
IIPOXOXKIACHUEM AIEKTPUYECKOTO TOKA;

— TEOpPHUIO ralbBaHUUECKUX SIBJICHUI;

— TEOPHUM KUHETHKH, IyTH TEOPETHUUECKOTO pacuyeTa CKOPOCTENH XUMUYECKUX pEakLni U
OTpaHUYEHUs] B IPUMEHUMOCTH PacUETHBIX METOJIOB;

— OCHOBBI T€OpUHU (OTOXMMHUECKUX M LETHBIX peakiui, 0COOEHHOCTH UX CTaJIUHHOTO
IIPOTEKAHUS U YCIOBHS OCYUIECTBIICHUS;

— OCHOBHBIE YE€PTHl NOMOT€HHOIO M TE€TEPOr€HHOr0 KaTajln3a, NPUYUHBI YCKOPEHHUS
XUMHUYECKOT0 IIpoliecca B MPUCYTCTBUU KaTalau3aTopa.

Ymems:

— TPUMEHATh KOHAYKTOMETPUUYECKHE U IOTCHIMOMETPUUYECKUE HW3MEPEHUs JUIs
orpezeNeHus: TepPMOJUHAMUYECKUX (PYHKUINUNA XMMHUYECKUX peaklUid, KOHCTAaHThl JUCCOLMAINHY,
IIPOU3BENIEHUS PACTBOPUMOCTH, pH pacTBOpOB U T.1.



— TOPUMEHATh TEOPETHUYECKHE 3HAHMS U HKCIIEPUMEHTAJIbHBIE METOJbl HCCIIEIOBAHMS
GU3MYECKON XWUMHUU MJIsi PEIICHUS BOMPOCOB, BO3HUKAIOMIMX TPHU HW3YYCHHH KHUHETHUKH
XUMUYECKUX PEaKLUi;

— DOPOBOJAUTH AHAIM3 U KPUTHUYECKM OLICHUBATh IIOJIYYEHHBIE HKCIIEPUMEHTAJIbHBIC
JaHHbIe, 0000IIaTh U JeaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OMBITOB.

Braoemy:

— KOMIUJIEKCOM COBPEMEHHBIX 3JEKTPOXMUMHYECKMX METOJOB MCCIEIOBAaHUS IS
OIpeeNIeHUs] TEPMOJAMHAMUYECKUX XapPAKTEPUCTHK JIEKTPOJIUTOB U XUMUUECKUX PEAKIIMIA;

— METOJAaMM  OIpEICNICHWs IOopsAJKa M CKOPOCTH  peaklMH, YCTAaHOBJICHUS
JUMUTHPYIOIIEHN CTaIUA U MEXAHNU3Ma U3y4aeMON XUMUYECKON PeaKLnu;

— HaBBIKAMHM COCTABJICHUSl TaJbBaHWYECKHX DSJIEMEHTOB Ui 1€JIed oOmpeaereHus
TEPMOJAMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHS HCCIIEyEMOU pEaKIuH;

— 3HAHUSIMU OCHOBHBIX 3aKOHOB XMMHUYECKON KUHETHKH, BIHSHUS PA3TUIHBIX (DaKTOPOB
(TeMIieparypsbl, 1aBJIEHUS, KaTaAIM3aToOpa) Ha CKOPOCTh XUMUUECKON PEaKIIUH.

3. KpaTkoe coaep:kanue TUCHUIINHBI

Paznen 1. PacTBOpBI 2JIEKTPOJIMTOB

1.1 PactBOpBI 3JIEKTPOJIUTOB B CTATUYECKUX YCIOBHSIX

TepMoauHaMUUECKOE ONMCAHUE CBOMCTB PAacTBOPOB 3JEKTPOJIUTOB. AKTHUBHOCTH H
KOO(QQHUIMEHTHl aKTUBHOCTU DJJEKTPOJUTa M HOHOB B pAacTBOpE, CpPEIHUE HOHHBIC
K03 UIIMEHTH aKTUBHOCTH. CBS3b aKTUBHOCTH JIEKTPOJIUTA CO CPEAHEN HOHHON aKTUBHOCTHIO
U KOHIIEHTpauueu anexrponuta. Monnas cuna pactBopa. IlpaBuno monHon cuibl. OCHOBHBIE
MOJIOKEHUSI ~ DIEKTPOCTATUYECKOW  TEOpUHM  CHUIBHBIX  OJEKTpoiuToB  Jlebas-Xrokkens.
[Tpenenpublii 3ak0H [leOas-XIOKKes, BTOPOE U TPEThe MPHOIMKCHUS TEOPHH, TpaduiecKoe
MIPEACTABICHUE 3TUX 3aBUCUMOCTEH.

1.2 PacTBOpBHI 3JEKTPOIUTOB B TUHAMHUECKUX YCIOBHAX

[IpoBonnuku snekrpuueckoro toka I u Il pona, HOHHAA U 3IEKTPOHHAS MPOBOAUMOCTb.
VienbHas, MOJSpHAs M SKBUBAJIEHTHAS JJIEKTPUUYECKHE IMPOBOJMMOCTH, B3aMMOCBSI3b MEKIY
HUMH. 3aBUCUMOCTb Y/I€JIbHOW U MOJISIPHOM 3JIEKTPUYECKON MPOBOJUMOCTEN OT KOHILIEHTPALIUH,
TEMIEpaTypbl U IpUpoJbl pacTBopuTens. CKOpPOCTb U MOJBUKHOCTH (20CONIOTHAs CKOPOCTh
JBUKEHHS) MOHOB. 3aKOH HE3aBUCHUMOTO JBIKeHUS MOHOB (3akoH Kombpayma). [IpenenbHbie
MOJIIPHBIE€ 3JIEKTPOINPOBOJAHOCTH HOHOB. OcTaeTHhI MeXaHHU3M IepeHoca 3JIEKTPUUECcTBa
MOHAMH THAPOKCOHMS U TMApOoKcHiIa. Yncna nepeHoca MOHOB. DIEKTPOIIPOBOAHOCTL PaCTBOPOB
CHJIbHBIX 3JIEKTPOJIMTOB, YpaBHEHHE KOpHs KBajpaTHoro (ypaBHeHue Konbpayma). [lpumenenue
TEOPUH CHUJIBHBIX DJIEKTPOIUTOB JUIsI OOBSICHEHUS 3JIEKTPOPOPETUUECKOTO U PEIaKCAI[HOHHOTO
3G (}EKTOB CHIKEHUS DJIEKTPONPOBOJHOCTU. BnusHMe moniell BBICOKOM HampsDKEHHOCTH U
BBICOKOM YacTOTHl IIEPEMEHHOIO TOKa Ha JJIEKTPONPOBOJHOCTh pacTBOpPoB. MeTtoauku
U3MEPEHHUS AIEKTPONPOBOAHOCTH. KOHyKTOMETpHYECKOE ONpEEIeHNE CTENEHN U KOHCTAHTBI
JUCCOIMALMU  CIA0bIX AJIEKTPOJIMTOB, TEIUIOTHI, SHTPONMMHM W 3Hepruu [ubOca mnporecca
JUCCOLMAIMH, PACTBOPUMOCTH MAJIOPACTBOPHUMBIX COCIMHEHHM.

Paznen 2. DnekTpoXuMHUYeCKUE CUCTEMBI (IIEITH )

2.1 DJIC u 57eKTPOHBIC TIOTESHITUATBI

DNEeKTPOXUMHYECKHE CHUCTeMBI (11enH). BO3HMKHOBEHUE CKauka MOTEHI[MaNa Ha TPaHUIe
pasnena mpoBomHukoB I u Il poma. JIBOMHOW SIEKTPUUYECKUN CIOW. DIEKTPOXUMUUYECKUM
MOTEHIIMaN, TallbBaHU-TIoTeHIIMan. OOpaTUMBIC AIIEKTPOABI U OOPATUMBIE AIEKTPOXHUMHUECKUE
nenu  (dJIEeMEHTHI). DJIEKTPOJBMIKYILAS CHUJIa TalbBAaHMUYECKOTO d3JEMEHTa,  YCIOBHBIN
ANIEKTPOAHBIN MOTeHIMan (MmoTeHIan B BojopoaHoi mkaie). Cesazp DJIC ranbpBaHHYECKOH
LENH C 3JIEKTPOAHbIMHU noTeHimanaMu. [IpaBuno 3HakoB 3/]C U 37€KTPOAHBIX MOTEHIIMAJIOB.
TepmoanHaMuueckas TeOpHs raJlbBaHUYECKUX sBIeHUM. BbiBog n ananu3 ypaBHenus Hephcra,
BBIPAKAIOIIETO 3aBUCUMOCTh DJ[C raapBaHMYECKOro 3JE€MEHTa OT aKTMBHOCTEW KOMIIOHEHTOB
ANIEKTPOAHON peakuuu. YpaBHeHue ['n6Oca-I'enbMronbua s 3JIEKTPOXUMHUYECKUX CHCTEM.
3aBucumMocTh JJIC rabBaHUYECKOTO dJIeMEHTa OT TemrepaTrypsl. Kinaccudukanus 31exTpo1oB:



3JEKTPOABI IIEPBOTO U BTOPOTO POAA, Ta30BbIE, OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE. Y PABHCHHE
Hepncra 11 noTeHumana 3J€KTpo0B BCEX BUIOB.

2.2. 'anbBaHMYECKHE HIIEMEHTBI

Turbl ranbBaHUYECKUX DJIEMEHTOB: XUMUYECKHE, KOHIIEHTPAIIMOHHBIE, C TIEPEHOCOM, 0€3
nepeHoca. Jn¢p¢dy3noHHbIN MOTEHIMAT, MEXaHU3M BO3HUKHOBEHMS M METOJbl €0 YCTPAHEHUS
(cBemeHuss K MHUHUMalIbHOW BenuuuHe). Meroauka wusmepenus OJC U 31EKTpOAHBIX
IOTEHLINAJIOB. IIpuMeHeHnEe NOTEHUMOMETPUN U1 ONPEIENICHUS TEPMOAMHAMMYECKHUX
XapaKTEPUCTHUK XUMHUYECKMX pEaKIMH, NPOTEKAIOUIMX B TraJlbBaHUYECKOM LIENH, KOHCTAHT
XMMHUYECKOT'O PABHOBECHs], AKTUBHOCTEH U KO3()(YULIMEHTOB aKTUBHOCTH 3JEKTposMTOB, pH
pacTBOpPOB, IPOU3BEACHUS PACTBOPUMOCTH MAallOPACTBOPUMBIX COEAMHEHHH. XUMHYECKHE
VCTOYHUKU TOKA.

Pa3nen 3. Xumnueckas KHUHETHKA

3.1. ®opmanbHasi KHHETHKA

TepMonnHaMuyeckass BO3MOXHOCTb Ipollecca M €ro IpakTHuecKas (KUHETHYecKas)
ocyuecTBUMOCTb. [Ipenmer u 3anaun xumMuyeckod KMHETUKU. OCHOBHbIE MOHATHS (OPMATIBHON
KUHETHKH: CKOPOCTh XMMHYECKOW pEaKIUu, MOJIEKYISPHOCTb, YaCTHBIA M OOLIMI MOPSIOK.
OCHOBHOH MOCTYJIAT XMMHUYECKONW KHHETHKHM, KMHETHUECKOE YPaBHEHHE CKOPOCTH PEaKLHH.
KoHcTaHTa CKOpPOCTM XMMHYECKOW pEaKLUHU, Pa3MEpPHOCTb KOHCTAHTBI CKOPOCTH. MeTonbl
OlpesieNIeHusl CKopocTell Xumuueckux peakiuid. IlpocTeie (35eMeHTapHble) U CIIOKHBIE
peakyn. KuHetnka mpocTeiXx U (GOPMaIbHO MPOCTHIX OJHOCTOPOHHUX TOMOTECHHBIX PEaKIHi.
Peakiuu nepBoro, BTOpOro v TpeTbero mnopsakon. Juddepennmanbaas u MHTErpanbHas GopMbl
KMHETUYECKUX ypaBHEHUM, KUHETHYECKHE KpuBbIe. JIMHEHHOE NpeacTaBlIeHUEe KUHETUYECKUX
KPUBBIX [UId peakUUd Pa3IMYHBIX NOPAAKOB. Bpems momynpeBpamieHus. Peakuuu HyneBoro
nopsinka. Merton u30ObITKa (u3omsuuu) OcTBaibAa OMNPENETICHUST YaCTHBIX MOPSAKOB TIO
COOTBETCTBYMOLIEMY peareHty. uddepeHunanbuble U MHTErpajbHble METOJbl ONpeAeIeHUs
nopsika peakuuu. Pasnanune KOHUEHTPAaMOHHOIO U BpeMEHHOro mnopsiakoB. ClloKHbIE
peakuuu. [IpyMHIMI HE3aBUCUMOIO IPOTEKaHHsI »JIeMEHTapHbIX peakuuil. OOpatumble U
napajieNibHble peakuuu rmepBoro mnopsaka. JuddepeHunanbaeie ypaBHEHHs, OMUCHIBAIOIINAE
CKOPOCTM 3THUX peakUui, MX UHTerpupoBaHue. KuHeTnueckue KpuBble Ui KakIOro W3
pearupyromux  BemiecTB.  [locnmemoBaTtenbHbie  peakuuu  1-ro mopsaka.  Cucrtema
T depeHMaIbHbIX YpaBHEHUH, OIMUCHIBAIONIMX KHUHETHUKY I1OCIIEA0BAaTENIbHBIX pEeaKIuil.
Kunernyeckue ypaBHEHHsS M KMHETHYECKHWE KPHUBBIE JJIi BCEX YYaCTHHKOB peakuuu. Bpems
JOCTHKEHUSI MaKCUMaJIbHOM KOHLEHTPAllMM IPOMEXKYTOYHOIO BEIIECTBA. 3aBUCHUMOCTH
MaKCHMaJIbHOW KOHUEHTPALMU MPOMEXKYTOYHOTO BELIECTBA OT COOTHOILIEHUS KOHCTAHT
CKOPOCTEM OTAENBHBIX CTaJUi MOCIEN0BATENbHON peakuuu. [IpuHIMNI TMMUTHPYIOIIEN CTaaun
nociefoBaTelbHOM  XUMHUYeckor — peakuuu.  CTallMOHApHBIM  pPEXUM  IPOTEKaHUs
[OCJIEI0OBATENbHBIX  peakiuil. MeToJ  KBa3sHUCTAlMOHAPHBIX  KOHIEHTpauui, o001acTh
npuMeHeHus. BnusHue Temmeparypbl Ha CKOPOCTb XMMHYECKOM peakluH, MNPUOIUKEHHOE
npaBuwio Baut-I'opda. YpaBuenue Appennyca B auddepeHnnanbHoi U HHTErpaabHON GopMme.
OddexTuBHAsS HHEPrusi aKkTUBALUMU U TNPEAIKCIOHEHUIUATIbHBIH MHOXUTENb, METOJbl HX
OIpEAEIICHUS U3 DKCIIEPUMEHTAJIbHBIX JTaHHBIX.

3.2. Teopyn XUMHYECKON KUHETHKH.

Teopuss axtuBHbIX (OuHapHBIX) coynapeHuil (TAC). CkopocTh peakiuu Kak 4YHCIO
CTOJIKHOBEHUI aKTUBHBIX MOJIEKYJ B €IMHUILY BpeMeHU. KoHCTaHTa CKOpOCTH OMMOJIEKYIISIPHOI
peakuuu. dusnyueckuil CMbICI NPEIIKCIOHEHIIMAILHOTO MHOXWTENS M DHEPTUM aKTHUBALIUU B
paMKax TEOpHH aKTHUBHBIX coyaapeHuil. Crepuueckuil GakTop, HEOOXOAUMOCTh €r0 BBE/ICHUS B
KMHETUYECKOE YpPaBHEHUE PeaKkH. [J0CTOMHCTBA U HEJOCTaTKU TEOPUU aKTUBHBIX COYAApEHUM.
MexaHu3M MOHOMOJIEKYJISIDHBIX Ta30BbIX peakuuid B pamkax TAC, cxema JluHnemana.
HcTonkoBaHue MPUYMH HM3MEHEHMs NOPAAKA MOHOMOJIEKYJISIPHOM pEakUuu IpPU N3MEHEHUU
JTaBJICHMUSL.

Teopuss nepexomnoro cocrostuust (aktuBupoBaHHoro komiuiekca) (TIIC umu TAK).
OcHosuble nonoxkeHuss TIIC, kuHeTnyeckas cxema peakiuu. [IoBepXHOCTh NMOTEHIMATBHOMN



SHEPIuM, KOOPAMHATA PEaKLMH, MIyTh peakuuu. AKTUBUPOBAHHBIA KOMIUIEKC M €r0 CBOMCTBA,
UCTUHHAA SHeprust akTuBauuu. CKOPOCTh pPEaKIUu — CKOPOCTh pacnaja aKTUBHUPOBAHHOIO
KOMILJIEKCa (cxopocThb ero MIPOX 0K ICHUS yepes MOTEHIUAIbHBIN Oapbep).
KBasutepmonunamuueckass (opma ypaBHeHus TIIC, sHTanmemuss W SHTPONUS aKTUBAIIWH,
TPAaHCMHUCCUOHHBIA  KO3(puient. CBsi3p  SHTANBIMM  aKTUBAUUU € ADPeKkTUBHOIM
(9KCTIEpUMEHTAJIBHOI ) SHEPTUEH AKTUBALUH.

3.3. ®OTOXMMHUYECKHE U IIEITHBIC PEAKITUI

@DOTOXMMUYECKUE PEAKIMH, MEePBUYHBIE M BTOPUYHBIE (POTOXMMHUYECKHE MPOIECCHI.
®oroaucconmausi ¥ (otonu3. Dorodusznyueckue (Ae3aKTUBALMOHHBIE) TMPOLECCHl MPHU
MOTJIONICHUH H3JIy4eHus. 3akoHbl (otoxumuu: ['porryca-lpenepa u DitamreiiHa-IlITapka.
KBanrtoBblil BbixoJ. KuHernka npoieccoB, MPOUCXOMALIMX C ydacTheM (HOTOBO3OYKICHHBIX
monekynn. Cencubunuzaropsl, CeHCHOUTM3NPOBaHHbBIC (OTOXHUMHUYECKHE peakiuu. OCHOBHBIE
pa3iauuus peakiuii ¢ GOTOXUMUYECKUM M TEPMHUYECKUM WHUIUUpOoBaHuEM. DOTOXMMHUYECKUE
nporeccsl B arMochepe, porocuHTes.

Hennble peakuuu. Ilpumepsl peakuuii, NOPOTEKAOUMX IO LENHOMY MEXAHHU3MY.
Oco0eHHOCTH U OCHOBHBIE CTaJMM LEMHBIX peakuuil. MeXxaHu3Mbl 3apOoKICHUs, PA3BUTHUS U
oOpbiBa 1erneld. JIMHEHHBI W KBaJApaTU4YHBIM OOpBIB Ilened. 3BEHO IeNH, JJIMHA IICTIH.
HepasBeTBieHHbie 1 pa3BETBIICHHBIC LIETIHbIE peakinu. KuHeTnka HEpa3BETBIEHHBIX IIEMTHBIX
peakiuii. CTtaguu pa3BETBICHHON IeMHOW peakiuu. BeposTHOCTh OOpbIBa M pa3BETBICHUS
nenu. Pa3BuTue pa3BETBICHHBIX IIEMHBIX PEAKIUMHA BO BPEMEHHU, CTAllMOHAPHBIA U
HECTAallMOHAPHBIM pPEXUMbl TeueHus peakuuu. llpenenpHble sABJIEHHS B Pa3BETBIEHHBIX
peakuusax. HwkHM M BepXHUH T@peaensl BOCIJIAMEHEHMs (B3pbIBAa) LIEMTHOM pPEaKIUHU.
[TomyocTpoB BocCIJIaMEHEHHUS.

Pa3nen 4. Karanus

['omoreHHslii M rereporeHHbIl KaTanu3. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTAJIMTUYECKUX peakiui. BnusHue katanu3aropa Ha TEPMOJAMHAMUYECKHE M KUHETHYECKHE
XapaKTePUCTUKU  XUMUYECKUX  peakuuid. CenekTMBHOCTb  JEWCTBHS  KaTajau3aropa.
Karanutuueckass akTUBHOCTh, yJACJIbHAs KaTaJIUTHYECKash aKTUBHOCTb. | OMOTEHHBIN KaTajus.
CIUTHBIN U pa3/iesibHbI MEXaHU3Mbl KaTaIUTUYECKUX PEaKIUi, SHEPreTUYEeCKUe ArarpaMMbl
B3aUMOJICHCTBUSI PeareHToB ¢ KaramuzatopoM. OOmmi u crerupuuecknii KHCIOTHO-OCHOBHBIM
kartanu3. O¢(deKkTuBHAs KOHCTaHTa CKOPOCTH peaKlWH, KaTallM3UpyeMOH BEIIeCTBAMHU C
KHCJIOTHO-OCHOBHBIMU ~ CBOMCTBaMH. KaranuTHyeckue KOHCTAaHTBI CKOPOCTH  PEaKIUHU.
I'ereporennsiii  katanu3. CKOpPOCTb  I€TEPOT€HHO-KATAIIMTUYECKOM  peakuuu.  Tumsbl
TFeTepOreHHBbIX KaTaJlIM3aTOpOB. 3aKOH JEHCTBYIOIIMX IOBepXHOocTed. Ponp ancopbuuu B
reTeporeHHoM mpoiecce. Kunetnka reTeporeHHO-KaTaIlMTUYECKUX PEaKIi, HE TMMUTHPYEMBIX
muddysueit. OTpaBieHHe KaTaau3aTOPOB.

4. O0beM y4eOHOH JUCHUIIMHBI

Bun yuebHoit paboTbl 3E Akap. 4.
OO01mast TpyA0eMKOCTh JTUCIIATLTHBI 5,0 180
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS: 1,78 64
Jlexuun 0,89 32
[Mpaktuyeckue 3anstus (I13) 0,89 32
Jlaboparopusie paboTs (JIP) - -
CamocrosiTesibHas padoTa 2,22 80
CaMocTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 2,22 80
Buabi KoHTpOJIA:
JK3aMeH 1 36
KonTakTHas paboTa — mpoMexyTouHas aTTecTalus 1 0,4
[ToaroToBka K AK3aMeHy. 35,6

Bujg uTorosoro KOHTPOJIA: IK3aMCH




Bunx yuebnoi paboThl 3E Actp. u.

OO0mias TpyA0€MKOCTh TUCITUTLIHHBI 5,0 135
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 1,78 48
Jlexuuu 0,89 24
[TpakTaeckue 3arstus (I13) 0,89 24
JlaGopaTtopusie padoTs (JIP) - -
CamocrosiTejibHas padoTa 2,22 60
CamocTosATeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLIHHBI 2,22 60
Buabi KOHTpOJIA:

IK3aMeH 1 27
KoHTtakTHas paboTa — MPpOMEKYTOYHAS aTTECTALIH 1 0,3
[ToaroToBka K 3K3aMeHY. 26,7
Bujx MTOroBOro KOHTPOJIS: JK3aMeH

AHHOTaNUA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«XuMHYeCKas] TEXHOJIOTUS BSLKYIIUX MATEPHAJIOB)

1. Hegp AUCHMIVIMHBI — TMOJY4YEHHE 3HAHWM, YMEHUW, BIaJeHUNH U (OpMHUPOBAHUE
KOMIIETEHIIMI B OOJACTH TEXHOJIOTUU BSDKYIIUX MaTEpHUajIoB; MpoIeccaX, MPOUCXOIAIINX MPU
CUHTE3€, TUApaTaly U TBEPIEHUHU BSDKYIIMX MaTepUaloB, CTPYKTYpE U JIOJIOBEYHOCTHU
[IEMEHTHOT'O KaMHs, TEXHUYECKOTO0 M TEXHOJOTHYECKOIO0 KOHTPOJS, IKOJIOTUYECKUX MPodIeM
IIPOU3BOJCTBA BKYILMX MAaTEPUAIIOB.

2. B pe3yabraTre MH3y4YeHHs MCUMILIMHBI O0y4YamolWiics 10 NporpaMmme
0akajiaBpuaTa J10JI/KeH:

Obnaoams crnenyromumu npodeccuonanbabiMu (I1K) komnereHuusMu:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYHIECTBJIATH TEXHOJOTMYECKHI mponecc B
COOTBETCTBUU C PEIJIAMEHTOM M HCIIOJIB30BAaTh TEXHUYECKHE CpEACTBA Ul H3MEpPEHUs
OCHOBHBIX MTAPaMETPOB TEXHOJIOTMYECKOTO MPOIIecca, CBOMCTB Chipbs U npoaykiuu (ITK-1);

— CHOCOOHOCTBIO MpPHUHUMATh KOHKPETHbIE TEXHMYECKHE pEIIeHUs Npu pa3paboTke
TEXHOJIOTUYECKHUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEJCTBA U TEXHOJOTMH C Y4YETOM
IKOJIOTHYECKHUX mocieacTBuil ux npumeHenus (I1K-4);

— FOTOBHOCTBIO MCIOJIB30BaTh 3HAHME CBOMCTB XMMHUYECKHUX IJIEMEHTOB, COCIUHEHUN U
MaTepHaioB Ha UX OCHOBE JUTs pelIeHus 3a1a4 npodeccronanbHoi nesrenproctr (ITK-18);

— TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS OCHOBHBIX (U3WYECKUX TEOPUN IS PELICHUS
BO3HHUKAIOIINX (PU3NYECKUX 33J]au, CAMOCTOSATEIBHOTO NpruoOpeTeHus (pU3NYEeCKUX 3HaHUH, A7
MOHMMAaHUS IPUHIIMIIOB padOThl MPUOOPOB U YCTPONCTB, B TOM YHUCIIE€ BBIXOASIIUX 3a MPeIeibl
KOMIIETEHTHOCTH KOHKpeTHoro Hampasienus (I1K-19).

3uams.

— TEOpPETUYECKHE OCHOBBI M CIIOCOOBI OCYIECTBICHHUS TEXHOJOTMYECKHX IPOILIECCOB
MOJIYYEHHUS! OCHOBHBIX BUJIOB BSKYIIIMX MaTE€pPUAIIOB;

— TPUHLUIBl  TOCTPOEHHS] TEXHOJOTMYECKHMX CXEM IPOM3BOJACTBA  BSKYILUX
MaTepHaoB;

— OCHOBHBIE TpeOOBaHHS CTaHIAPTOB Ha CBHIPhEBbIE MaTepHalbl U TOTOBYIO
NPOIYKIINIO;

— OCHOBBl OXpaHbl OKpYXKAarolled Cpeapl MpU OpraHHU3allMM M YIOPaBICHUU
MIPOU3BOJICTBAMH BSKYIIMX MaTepUajoB.

Ymemo:



— 000CHOBaTh BBIOOp cIOcO0a MPOU3BOJACTBA MOPTIAHAIIEMEHTA C YYETOM CBOMCTB U
PalMOHAIIBHOTO MCIIOJIb30BAaHUS IPUPOIHBIX ChIPHEBBIX MATEPUAIIOB, TOILIUBA, JIEKTPOIHEPTUH,
a TaK)K€ C MAKCUMAJIbHO BO3MOYKHBIM HUCMOJIb30BAHUEM BTOPHUUYHBIX PECYPCOB;

— yCTaHaBJIMBaTh TPEeOOBAaHUS K TEXHOJOTHYECKHUM IIpOIleccaM C IICJIbI0 CHIDKCHHS
MaTEpUAIIOEMKOCTH, SJHEPIrOEMKOCTH U CO3JaHUSI MAJIOOTXOAHbIX TEXHOJIOTHIA;

— OCYLIECTBJIATH TEXHOJIOTMYECKUH TIIPOLECC B COOTBETCTBUU C PEMIAMEHTOM U
WCIOJBb30BaTh  TEXHMYECKUE  CpEICTBa  JUISI  M3MEPEHUsS  OCHOBHBIX  IapaMeTpOB
TEXHOJOTHYECKOI0 MPOLECCa, CBOMCTB ChIPbS U POLYKIIUH.

Braoems:

— METOJaMH TPOBEJCHUS CTAaHIAPTHBIX WCIBITAHUA 110 OIPEACIICHUIO (U3HKO-
XUMHUYECKHUX U PU3NICCKUX CBOUCTB BSIKYIIMX MaTEPUAJIOB;

— METOJaMU M CPEACTBAMH TEOPETUYECKOTO MU IKCIEPUMEHTAIBHOIO HCCIIEIOBAHUS
MPOIECCOB CHHTE3a, U3YYEHHUS CBOMCTB BSIKYIIMX MaTEPHUAJIOB.

3. Kparkoe conep:xanue TUCHUNIHHBI

Paznen 1. OCHOBBI TEXHOJIOTUHU BSIKYIIIMX MaTEpPUaIOB

1.1. UcTopua Nnpon3BoACTBa U KlaccudUKaLMA BAXKYLLUX MaTepuanos

HUctopust v mnepcnekTHBbl Pa3BUTHS XUMUUA W TEXHOJIOTMU BSDKYIIUX MAaTEpPUATIOB.
CoBpEMEHHOE COCTOSHUE U MEePCIIEKTUBBI TPOU3BOJICTBA opTiiaHAieMenTa B PD, crpanax EC u
B mupe. Poib HaykM B TEXHMYECKOM MPOrPECCE MPOMBINUIEHHOCTH BSDKYLIIMX MATEPHAIIOB.
TepMUHOIOTHS B XMMHUH U TEXHOJIOTHH BSIKYILIUX MaTEPHAJIOB.

TepMuHoOTHST B XHMHH W TEXHOJOTHHU BsDKyIIMX MarepuaoB. Kiaccuduxarms
BSDKYIIMX MaTrepuaioB. Bspkynue BO3IyIIHbIE, THAPABIMYECKHE, ABTOKJIABHOTO TBEPICHUS,
KMCJIOTHO-OCHOBHOTO  B3aMMOJCHCTBHS. TeOpeTHYecKue OCHOBBI IPOSIBJICHHUS  BSIKYIIUX
cBoiicTB. OCHOBHBIE MPU3HAKY BsDKyIIUXMaTepuanoB. OOIue cBONCTBA BSHKYIIIMX MAaTEpUANIOB.
[TopTnanqueMeHT Kak OCHOBHOW BUJ TMIPABIMYECKUX BSHKYILIMX MaTEPHUAJIOB.

1.2. XuMUKO-MHUHEPAJIOTHYECKUI COCTaB MOPTIAHAIICMEHTHOTO KIMHKEPA.

BeniectBeHHBI  COCTaB  MOPTIAHALEMEHTA. XHMUKO-MUHEPAJOTHUYECKU  COCTaB
MNOPTJIAHJUEMEHTHOTO  KJIMHKepa. MoaynbHble  XapakTEPUCTUKA  MOPTIAHAUEMEHTHOTO
KIMHKepa. PoJib BTOPOCTENEHHBIX KOMIIOHEHTOB. PaBHOBECHBI MUHEPAJIOTHYECKHUM COCTaB
MOPTJIAaHALEMEHTHOTO  KJIIMHKepa. Pacuer paBHOBECHOIO MHMHEPAJIOTHYECKOrO  COCTaBa.
HepaBHoBecHbie MuHEpainbl B KIHHKEpe. TBepable pacTBOphl. lIpeaenbHbie cOCTaBbl TBEPIBIX
pactBopoB. [Tonumopduszm,aepexkTHOCTh U 6IOUYHOCTh KPUCTAIIIOB KIIMHKEPHBIX MUHEPATIOB.

1.3 CripbeBbie MaTepHaibl A5 IPOU3BOJICTBA MOPTIAH/ALIEMEHTA.

W3BecTHSIKOBBIE UM aNIOMOCHIIMKATHBIE  TOPOABI, KOPPEKTUPYIOIIHE  J0O0aBKH.
XVUMHYECKUN U MHHEpAJIOrMUecKUil cocTaB MarepuanioB. TexHuyeckue TpeOOBaHHUS K COCTaBY
OTAENBHBIX CHIPBEBBIX KOMIIOHEHTOB. [Ipumecu B colpbe. PU3NYECKUE CBOMCTBA: TBEPAOCTS,
BJIAKHOCTh M JPYrM€ TEXHOJOTMYECKHE XAPAKTEPUCTHUKHU. VICTOIb30BAHME MPOMBIIUICHHBIX H
OBITOBBIX OTXOJIOB B KaueCTBE CHIPhEBBIX MaTepuainoB. Illmaku, w©X XUMHYECKUH,
MUHEpPAJIOTUYECKUA  COCTaB, CTPYKTypa. XHMHMYECKMH W MHHEPAJIOTHYECKHH  COCTaB
He(eTMHOBOTO IIIJIamMa, €r0 OCHOBHBIE CBOMCTBA KaK CHIPHEBOI'O KOMIIOHEHTA. 30JIbI B KAUECTBE
CBIPbEBOTO KOMIIOHEHTA, OCHOBHBIE TPEOOBAHUS K XUMHUYECKOMY COCTaBY U (PU3HUECKUM
coictBaM. CocTaB U CBOMCTBa KeJIE€30COJEpXKalIUX MaTepUAIOB: MHPUTHBIE OTapKH,
KOJIONTHUKOBAsA TbUIb, JKEJE3HBbIE PYAbl, OTXOIbl PA3JIMYHBIX OTpPACICH MTPOMBIILICHHOCTH.
KpeMmHe3eMuctble M TIMHO3EMUCTBIE KOPPEKTUPYIOUIME KOMMOHEHThl. Karanmutuueckue u
Mo (ULIMPYIOIIE KOMIIOHEHTHI: MJIaBUKOBBIM AT, KPEMHE(PTOPUCTBIH HATPH, XJIOPUCTHIN
KanbUui. ['uncoconmepxkamume marepuainbl. Mcnosib30BaHUE TUIICOCOAEPKALIUX OTXOJ0B IIPU
MIPOU3BOJACTBE LIEMEHTA.

1.4 T[lpuHNUNHATBHBIE TEXHOJIOTUYECKUE CXEMBI IPOU3BOJICTBA IMOPTIAHAIIEMEHTA.
Moxkpbli, Cyxoif, MOTYCyXOi U MOTYMOKpPBIN CIIOCOOBI TPOU3BOJCTBA, TEXHUKO-3KOHOMHUYECKHE
MIPEUMYILECTBA KAXKIOr0 U3 HUX.

Paznen 2. ®u3uko-XMMHUYECKME€ M TEXHOJOTHMYECKHE TIPOILIECCHl MPOHU3BOJICTBA
MOpTJIaHALUEMEHTA



2.1. IToaroToBka CeIpbEBBIX CMECEH AJIs MPOU3BOJCTBA BXKYIIMX MaTepHajIoOB

[Tporecchl MOATOTOBKU CHIPbEBOI cMmecu. Jl0ObIua CBHIPHEBBIX MaTEPUAIOB, CIIOCOOBI
TPAHCIIOPTUPOBKU CBIPbS HA 3aBOJI, HOPMa 3aIlacoB ChIPbS Ha NPEATPUATHH.

JHpobnenue marepuanoB. BeIOOp IpOOHMIIBHBIX arperatoB B 3aBUCHMOCTH OT CBOWCTB
CBIPbsI, CTAIMIHHOCTb IPOOIEHHUS, CYIIKa MaTEepUAJIOB.

W3menbuenne matepuanos. [IyTn nHTEHCHBUKAIIMK TOMOJIA CHIPhEBBIX cMecel. [lomon B
CyXOM M MOKpPOM cOCTOssHHH. COBMECTHBI IIOMOJI M CYyLIKa ChIpbd. OnTUMHU3anus Ipouecca
TOHKOTO M3MeNbueHusi MmarepuanoB. OleHKa CTENeHW H3MeNbueHus. [ paHynomeTpuyecKuit
COCTaB ChIPbEBOM CMECH U €r0 CBSA3b C 3aTpaTaMH SHEPTUU HA IIOMOJL.

ChIpbeBOl IIIaM Kak JUCHEpCHas cucrema. Poib TIMHBI M U3BECTHSAKA B CO3JIaHUU
CTPYKTypbl LUIaMa. BakHelnne CTPYKTYpHO-MEXaHMYECKHE CBOMCTBA IUIAMa: BIIAXKHOCTD,
TEeKy4ecTb. BiMsHME NpUpOJbl CHIPHEBBIX KOMIIOHEHTOB M MX JUCIHEPCHOCTH Ha CBOMCTBA
nuiama. [1yTi cHukeHus BIaXHOCTH ulama, (puiIbTpanys nuiama.

Paszmep u ¢opma yacTuil B CyXuX MOPOIMIKOOOPA3HBIX CHIPBEBBIX cMecsax. OTHOPOJHOCTD
coctaBa U (U3NYECKOH CTPYKTYpbl MOPOIIKOB. TeKydecTb U SBJICHUE AyTOr€3MHUB MOPOLIKAX.
ArpervpoBaHue U CIIeKHBAEMOCTh TOPOIIKOOOPAa3HBIX CHIPHEBBIX CMECEH.

KoppektupoBanue M romMoreHu3anus CbIpbE€BOTO LIIAMA U CYXUX CBIPBEBBIX CMECEH.
MeTo/1bI HENIPEPHIBHOTO aHAIM3a COCTaBA ChIPbS JJIs1 KOPPEKTUPOBAHHUS ChIPBEBBIX CMECEH.

2.2 OU3HUKO-XUMHUYECKHUE MTPOLECCHI TPH 00XKUre MOPTIAHLEMEHTHOIO KIIMHKepa

[Ipomieccel  oOkHra MOPTIAHALIEMEHTHOTO KIMHKEpa. TepMUYecKue MpeBpaIieHus
OTJIENIbHBIX CBIPHEBBIX KOMIIOHEHTOB IIpU HarpeBaHuM. MexaHM3M M KHHETHUKA IIPOLECCOB
CYILIKH, Jerujipataiuy, Juccouuanuu. Peakiuyu B TBEpJOM COCTOSIHMM, MEXAHU3M U KHHETHKA
TBepAoda3oBbix peaknuii. [TocnenoBarenbHocTs 00pasoBanus (a3 B cuctemax CaO — SiOz, CaO
— AlO3, CaO — Fex03, CaO — SiO2 — AlOs — Fex0s3. OOpa3zoBaHHe MNPOMEKYTOYHBIX
coeMHEeHU. BnusHHe KaTalIUTHYECKUX, MOIUPHUUMPYIOUIMX NpuMeced, razoBoi ¢a3pl Ha
npoiiecchl TBepAodazoBoro crekanus. IIporeccel ¢ ydactrem >kuako (a3bl. IBTEKTHUYECKUE
pacmuiaBbl. CTpyKTypa U CBOWCTBA KJIMHKEPHBIX pacIulaBoB. MeXaHM3M M KUHETHKA PEaKLHH ¢
y4acTHEM KJIMHKEPHBIX PACIUIaBOB. BIusHHE KaTATUTHUYECKUX M MOAUGDUIMPYIOIIUX TpUMecen
Ha TpOLECChl KIMHKEPOOOpa30BaHUS € ydyacTHeM JKuAKOW ¢a3pl. MexaHu3m oOpa3oBaHUs
KIMHKEpHBIX Tpanyi. [locnenoBarenbHOCTh KpUCTAIU3AUK (a3 MpH OXJIKICHUM KIMHKEPA.
Ponp ckopoctu oxnaxaeHus B (HOPMUPOBAHMHM KOHEYHOI'O MHHEPAJIOTHYECKOTO COCTaBa.
CrpykTypa NOpPTIAHALIEMEHTHOTO KIMHKEpa, KPUCTAIJIM3allMs OCHOBHBIX KJIMHKEPHBIX (¢as3.
Bausinue TexHoMOrMuecKuX (paKTOpOB Ha PEaKIIMOHHYIO CIIOCOOHOCTh ChIPEBBIX CMECEH.

2.3 TexHonorus 00ura NOpTIaHILEMEHTHOIO KIIMHKEpa

OcobeHHocTH  O0XMra MOPTJIAHJIEMEHTHOrO KJIMHKEepa B Ie4yaxX pa3JInyHOM
KOHCTpyKUuU. TexHonormdeckne 30HBI Bpamjaromencs neddn. IloarotoBka W cxuraHue
TEXHOJIOTUYECKOT0 TOMIMBa. VICHoib30BaHHWE TOIUIMBOCOAEPXKAIIMX OTXOJOB MpU OOXKHIe
KIuHKepa. @yTepoBOYHbIE MaTepUalIbl KIMHKEPOOOKUraTeNbHbIX Medei. O0pa3oBaHne oOMa3Ku
U Kojel Bo Bpamarwoueiics neun. KpyrooGopor marepuana B neud. [IbuieBBIHOC U3 Tedei,
CIOCOOBI YTUIN3ALUH YIOBJIEHHOW MBLIH.

2.4 TexHosorus nomosa NopTiaaHALEMEHTa

[Ipouieccel momona MOPTIAAHALIEMEHTHOTO KIMHKEpa U IMOJIyYE€HHUs HOPTJIaHIUEMEHTA.
BnusiHue MUKpPOCTPYKTYpBl Ha pa3MallblBa€MOCTh KJIMHKEpoB. Pacxon oHeprum npu
U3MENbYeHUH IleMeHTa. IlyTH CHIKEHUS SHepro3aTrparT Ha HU3MEIbYEHHE IIEMEHTOB.
HNuTencudukaTopsl nomoia nemMenta. OnTuMu3alys rpaHyIoMeTpUYecKOro cOCTaBa IIEeMEHTOB.

2.5 Dxonoruueckre MpoOIEMbI TPOU3BOJICTBA TOPTIIAH/IIEMEHTA.

[ToBbimienue 5Hepro’(HEeKTUBHOCTH TMPOU3BOACTBA IleMEHTa. BBIOpOCH BpenHBIX
BEIIECTB B OKPY>KAIOIIYIO CpeAy MPU MPOU3BOJICTBE LIEMEHTA U METOAbI OOPHOBI C HUMHU.

Pa3nen 3. 'maparanus, TBepAcHNUE U CBOMCTBA MOPTIaHALIEMEHTA

3.1 Ou3MKO-XMMHYECKHE IPOIECCH THIPATAIIH U TBEPACHUS TOPTIaHIIEMEHTA

XWMHYECKHE peaKLUUU TUApaTalid MHUHEPAJIOB MMOPTIAHALIEMEHTHOTO KIMHKEpA.
['unparanys anOMMHATOB W amOMOGEPPUTOB KajblUsl B IPUCYTCTBUM JBYBOJHOTO THIICA.



CkopocTh THApaTalMu MUHepaaoB. MexaHu3M mporecca ruaparanuu, teopun Jle Ilarenbe,
Muxasnuca, COBpEMEHHBIE TEOpUM THApaTallUd MopTiaaHAlneMeHTa. KuHeTuka mnpouecca
TUApATallMM aJUTa W JAPYrHX MuHepanoB. [Ipupona HMHIYKIMOHHOTO Iepuoja mpouecca
ruapaTanuyi. BiusHue temmepaTypsl Ha CKOpPOCTb IIpoliecca THApAaTaluu. 3aMeJITENH U
YCKOpUTENH Tpoliecca TUApaTaluy MopriaHauneMeHTta. Kpucramnuzamus ruapaTHbIX (das.
XUMHUYECKUH COCTaB KHUIKOM (pa3pl MpH THApaTallil W TBEPACHUU MOPTIAHIIEMEHTA.
Mexanu3m 00pa3oBaHUs U POCTa 3apojbliieii TuapaTHeIX (a3. BiusHue paznuyHbix (HakTopoB
Ha CTPYKTYpy U Mop¢osioruio ruapatHeix (as. [lepBuuHble W BTOpUYHBIC THIpATHBIC (hazbl.
CrtpyKkTypa U cocTaB 00pa3yoUMXcs KPUCTALIOTUIPATOB.

3.2 TBepaeHnue nopriaHaALEMEHTa

CxBarblBaHME€ W TBEpPACHHME LEMEHTHOrOo pacTBopa. Ponp rumca kak peryiastopa
CXBaTbIBaHUsl LIEMEHTAa. B3anMopelcTBHE pa3iINMYHbIX KPUCTALUIOTUIAPATOB APYr € APYroM:
aare3usi, Koresus, KpHUCTaJuIMueckue cpocTku. OOpa3oBaHHE  KPUCTAJUIMUECKOTO U
IeJIEKPUCTANIMYECKOIO Kapkaca B LEMEHTHOM KaMHe. ApMupymoomias pojb KpYIHBIX
KpucTtayioB. O0beMHbIE U3MEHEHUS PU TBEPCHUH [IEMEHTOB, KOHTPAKIIHSI.

CuHTe3 IpOYHOCTH LEMEHTHOIO KaMHs. KuHeTHnKa TBepeHUs LIeMEHTa, BIUSHUE Ha HEE
XUMHUKO-MUHEPAJIOTUYECKOI0, BEIIECTBEHHOTO COCTaBa, JIUCIEPCHOCTH ILIEMEHTA, YCIOBUU
TBepaeHus. CTpyKTypa 3aTBEpAEBLIETO IIEMEHTHOTO KaMHsA. Teopus mukpoOeToHa. DopMmer
CBSI3U BOJIbl B IEMEHTHOM KaMHe, CTPYKTypa nop. TpaHCIIOpTHbIE SBJIICHHS B IEMEHTHOM KaMHE.
MeTto/1b1 Hccae10BaHUSI MUKPOCTPYKTYPbI LIEMEHTHOTO KaMHSI.

3.3 Koppo3us nopTiianaineMeHTa

Koppo3uss u [101roBeyHOCTh LEMEHTHOrO KaMHA. BuIbl M MeXaHU3Mbl KOPPO3HH.
ABTOKOpPpO3US IIEMEHTOB. Mepbl 00pbOBI ¢ KOPPO3UEH 1IEMEHTOB.

3.4 CTpouTeNbHO-TEXHUYECKHE CBONCTBA MOPTIIAHAIIEMEHTA

AKTHBHOCTh, MapKa M KJacCc MpPOYHOCTU leMeHTa. [ImoTHOCT, M oOBbeMHas Mmacca
nemeHTa. ToHKOCTh momoisia. BoponmorpeOHOCTh, HOpManbHasl T'yCTOTa, BOAOYIEP’KHUBAOLIAS
CIIOCOOHOCTh, BOJOOT/AENEHHE LeMeHTOB. CXBaThIBaHHE, PaBHOMEPHOCTh M3MEHEHHsI 0ObeMa
LEMEHTHOro TecTa. TeIUIoBbIACNEHUE IIPU TBEPAEHUU LIEMEHTOB. BiusHue pa3iauuHbIX
(bakTOpOB HA MPOYHOCTH LIEMEHTHOTO KaMHSI.

4. O0beM y4eOHOH JUCIHILJINHBI

Bcero 6 cemecTp
Bun yuebnoi paboThl 3E AI:Ia;[. 3F AI:Iaz[.
OO61mas TpyA0eMKOCTh AUCIUTIINHBI 8 288 8 288
KonTakTHasi pa6oTa — ayIMTOPHbIE 3aHATHA: 2,67 96 2,67 96
Jlexun 0,89 32 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32 0,89 32
JlaGopatopusbie pabotsl (JIP) 0,89 32 0,89 32
CamocrosiTeJibHAas pa6oTa 4,33 156 4,33 156
[ToaroToBka K 1a00paTopHBIM paboTam 1 36 1 36
CamocTosITeIbHOE U3YUECHHE Pa3/IeI0B AUCIUILIMHBI 3,33 120 3,33 120
Buabl KOHTpOJIA:
IK3amMeH 1 36 1 36
KonrakTHasi pa6oTa — IpOMEKyTOYHAsl aTTECTaIUs 1 0,4 1 0,4
[ToaroToBKa K K3aMeHY. 35,6 35,6
Buj1 M”TOroBOro KOHTPOJIst DK3aMeH
Bcero 6 cemecTp
Bun yaeOHO# paboThI 3F A(;Tp. 3E | Actp.u.
OO0mast TpyA0€MKOCTh TUCIUTLIMHBI 8 216 8 216
KontakTHasi paboTa — ayAUTOPHBbIE 3aHATHSL: 2,67 72 2,67 72




Jlekiuu 0,89 24 0,89 24

[Tpaktuueckue 3ausatus (113) 0,89 24 0,89 24

Jlaboparopusie pabotsl (JIP) 0,89 24 0,89 24

CamocTrosiTejibHasi padoTa 4,33 117 4,33 117
[TonroroBka K 1a00pPaTOPHBIM paboTaM 1 27 1 27

CaMOCTOSTEIbHOE H3YUCHHE PA3/ICTIOB AUCITUILIHHBI 3,33 90 3,33 90

Buabl KOHTpOJISA:

JK3aMeH 1 27 1 27

KoHTakTHas paboTa — MPOMEKYTOYHASI ATTECTAILIHS 1 0,3 1 0,3
[ToaroToBka K K3aMeHy. 26,7 26,7
Buja uToroBoro KOHTpoJIst \ \ | JK3aMeH

AHHOTanugA padoyeil NpOrpaMmbl AHCUUIIMHBI
«XuMHYeCcKasi TEXHOJIOTUSI KepaMUKH»

1. Heab aucuMmJIMHBbI — IPUOOpETEHNE 00YUYAIOUIMMUCS 3HAHUM OCHOBHBIX IPOLIECCOB
KEpaMUYECKUX IPOU3BOJCTB, TEXHOJOIMM OCHOBHBIX BHJOB KEPAMHYECKUX M3IEIINN
(TexHMYECKO KepaMUKH, OTHEYNOPOB, CTPOMTEIBHOW W XO3SIMCTBCHHOW KEPaMHKH) U HX
(GU3UKO-XMMHYECKMX  CBOMCTB  (CTPYKTYpPHBIX,  MEXaHMYECKHX, TEPMOMEXaHUYECKUX,
TETUIO(PU3NIECKUX, DEKTPOPUINICCKUAX, MATHUTHBIX, ONITHIECKUX U JIP.).

2. B pe3yabrare wu3ydYeHMs JAUCHUIUIMHBI O0yYAKIIMIiCSE 1O MporpamMmme
0akajiaBpuaTa J10JI/KeH:

Obnaoams crnenyromumu npopeccuonansubiMu (I1K) komnereHuusaMu:

— CHOCOOHOCTBIO  OCYIIECTBIISATh TEXHOJOTMYECKMH IpOLIECC B COOTBETCTBUU C
periJaMeHToOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA JJII M3MEPEHMsS] OCHOBHBIX IapaMeTpOB
TEXHOJIOTMYECKOTr0 IpoLiecca, CBOMCTB chipbs 1 npoaykuuu (I1K-1);

— TOTOBHOCTBIO TNPUHMMATh KOHKPETHbIE TEXHUYECKHE pELICHHUs Ipu pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BbIOMPATh TEXHUYECKHUE CPEACTBA U TEXHOJOTHMH C YYETOM
IKOJIOTMYECKUX TocieacTBri ux npumeHenus ([1K-4);

— TOTOBHOCTHIO HCITI0JIb30BAaTh 3HAaHUE CBOMCTB XMMHUYECKUX 3JIEMEHTOB, COETMHEHUN U
MaTepHaloB Ha X OCHOBE JUTS pelieHus 3a1a4 npodeccruonanbHoi aesrenbroctr (I1K-18);

— TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS OCHOBHBIX (PU3MUYECKUX TEOpUHM Ui pEeIeHus
BO3HUKAIOIIKX (PU3NUECKUX 33/1a4, CAMOCTOSTEILHOTO NMPUOOpeTeHns GU3NYECKUX 3HAHUHU, JUIS
NOHUMAaHMsI IPUHIUIIOB paboThl MPUOOPOB U YCTPOMCTB, B TOM YMCIIE BBIXOIAIINX 32 MpPEAesbl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3namy:

— TEXHOJIOTUYECKHE MTPOLIECCHI ITOJIyYE€HNSI OCHOBHBIX BUJIOB U OTHEYIIOPOB;

— METOJIbl TEOPETUYECKOr0 IPOEKTUPOBAHMS M SKCIEPUMEHTAJIBHOIO HCCIEAOBAHUS
CTPYKTYpbI U CBOICTB OCHOBHBIX BH/I0B KEPAMUKU;

— OCHOBHBIE TPEOOBAaHUS CTAaHAAPTOB HA ChIPHEBbIE MATEPHAIIbI U TOTOBYIO MPOIYKIHUIO;

— OCHOBBI OXpaHbl TPYyAd, TEXHUKH O€30MaCHOCTH, IPOTHUBONOXKAPHON 0€30MacHOCTH U
3alllUThl OKPYKAIOIEH cpebl MPU OpPraHU3alliy U YIpPaBICHUU MPOU3BOACTBAMU KEPaMHUKHU U
OTHEYIIOPOB.

Ymemn:

— IPUMEHATh TEOPETHUYECKUE 3HAHUS 110 XHMHUU M TEXHOJIOTMU KEPaMUYECKUX H
OTHEYNOPHBIX MAaTEpUaIoB B KypCOBOM M JAMIUIOMHOM IIPOEKTHPOBAaHUHM, a TaKXKe IpHU
MPOXOKIACHUN MTPOU3BOJICTBEHHON MTPAKTHKU;

— YCTaHABJIMBAaTh TPEOOBAaHUA K TEXHOJIOTMYECKUM MpOIleccaM C IIeNIbI0 CHIKEHUS
MaTEpUaIOEMKOCTH, SJHEPTOEMKOCTH U CO3/1aHUS MAJIOOTXOAHBIX TEXHOJIOIHH;

— OIPEJENATh CBOMCTBA OCHOBHBIX BUI0B KEPAMUYECKMX MAaTEPHAJIOB;

— NIPOBOJUTH AHAJIN3 HAYYHO-TEXHUYECKOH JINTEPATYPHI.




Braoemu:

— 3HaHUSMHM O B3aUMOCBSI3M COCTaBa, CTPYKTYpbl, CBOMCTB M TEXHOJIOTMM OCHOBHBIX
BUJIOB KEPAMUYECKUX MATEPUAIIOB;

— 3HaHUSIMM O TEXHOJIOTMYECKOM IpOLIECCe MPOMU3BOJCTBA KEPAMHUECKUX MaTepUaloB
KaK €MHOM LENOYKe IMOC/IeA0BATEIbHBIX B3aMMOCBI3aHHBIX CTa/IUH;

— METOJaMU OPTaHM3ALUU M OCYHIECTBJICHUS KOHTPOJS CBOWCTB T'OTOBOM MPOJYKIIHH,
crioco0amM MOKMCKA U aHaJIM3a Hay4YHO-TEXHUYECKOH JTUTepaTyphl.

3. KpaTkoe coep:xaHue A1 CIHUIIAHBI

Pa3nen 1. Beenenue

Kparkue cBeneHHs 1O HCTOPUU KEPAMUKH, COBPEMEHHBIH YpPOBEHb M IIEPCIIEKTHUBBI
pa3sBUTHSL.

OO6oOmieHHass cxemMa TEXHOJOTMYECKOrO TMpolecca TMPOM3BOJACTBA KEPAMUKUA H
OTHEYIIOPOB U XapaKTePUCTUKA OCHOBHBIX IEPEIENIOB.

OCHOBHBIC XapaKTEPUCTHKH, MCIIOJIb3YyeMble JJIsi OMHMCAHUS YIIAaKOBKU TBEPIOH (a3bl
COOTHOILIEHUS] MEX 1y TBEPOM, XKUJIKOM 1 ra3000pa3Hoil (pazamu.

OCHOBHBIE THIIBI CTPYKTYp KE€pPaMHUYECKHX MarepuaioB. IloTHOcmeKmascs Kepamuka,
KEepaMHUKa 3E€pHHCTOrO0 CTPOCHMs, IOpUCTas MpOHHMIIAaeMas KepaMuKa, KepaMuKa u3
YIABTPAAUCIIEPCHBIX TTOPOIIKOB.

Paznen 2. IIpouecchl TEXHOIOTUH KEPAMUKH.

2.1 3menbueHne U 3epHOBOM COCTAaB MOPOLIKOB.

B3auMoCBsI3b CTPYKTYphl KEpaMHUYECKUX MAaTEpUaAIOB C JUCIEPCHOCTbIO HCXOIHBIX
MOPOUIKOB. MeTO/IbI IPEACTABICHUS H XapaKTEePUCTUKH 3€pHOBOTO cocTaBa. Knaccupukanus u
XapakTepUCTHKa METOAO0B JUCIEPrUpOBaHUs. MexaHM3Mbl JUCIIEPrUPOBaHUSA. ATrperarsl,
UCTIOJIb3YEMbIE JIJIsl U3METIbUCHUS, U 00JIACTH UX MPUMEHEHHSL.

Tonkuit nomos1. OCHOBHBIE CITIOCOOBI TOHKOT'O MOMOJIa. MeTOo/1bl 3aIUThl U3MEIbYaeMbIX
MaTepHalioB OT 3arpsA3HECHUS.

Oco6eHHOCTH U3MENIbYEHUS TIACTUYHBIX MaTepHalIoB.

Paznenenne mnopomkoB 1o KpynHocTH. Ilonbop 3epHOBOro cocraBa IOPOILIKOB.
XapakTepuCTUKa YNAaKOBKM MOHO- U HOJU(PPAKUMOHHBIX MopowkoB. [IpepsiBHBIE WU
HETPEPHIBHBIE 36PHOBBIE COCTABEI.

2.2. CMmemMBaHue ¥ MOJArOTOBKA Macc.

TpeGoBaHusi K OJHOPOJHOCTH MacC, CIHOCOOBI €€ OIEHKH. THIOBBIE CXEMBI
OPUTOTOBICHUS (POPMOBOYHBIX MacC JUIsl TOJYCYXOro IPECcCOBaHUs, IJIACTUYECKOTO
(dbopMoBaHUs, HUITMKEPHOTO JINThA. CTpoeHne GopMOBOUYHBIX Macc.

BpeMmeHHBIE TEXHOJOTHUECKHE CBS3KM M MX pojib Ipu (OPMOBAaHUU M CYIIKE,
KOMITOHEHTHI CBSI30K, TPEOOBAaHUS K CBSI3KaM.

2.3. Metoas! popmoBaHus nonydadpukara.

[Tonycyxoe npeccoBanue. CymHocTh MeTona. Knaccudukaius crnocoO0oB MpecCOBaHUS
[0 HANpPaBJICHUIO YCUIMHA, CKOPOCTH M PEXUMY HarpyxeHus. @eHOMEHOIOTHYECKOe OIMMCAaHue
OJIHOOCHOTO IIpeccoBaHus B xecTkoi marpuile. [loBeneHune TBepaol, KUAKOW U raz000pa3HoOM
¢a3 mnpu mnpeccoBaHMM. BiusHue JaBlIeHUS M BPEMEHU IPECCOBAaHMS Ha IUIOTHOCTh
nonydadpukara. B3auMOoCBs3b YIUIOTHAEMOCTH W IUIOTHOCTH ToitydaOpuKkara C JaBJIE€HUEM
IPECCOBAaHUS M CoOJepkKaHWeM CBS3KU. [IOHATHUS KPUTHYECKMX BIIQKHOCTH, IJIOTHOCTH H
naBiieHus. PactipeneneHue TaBieHus M TNIOTHOCTH IO BBICOTE 3aroToBKU. CIIoCOOBI MTOBBIICHUS
PaBHOIUIOTHOCTU. JIByCTOpOHHEE M CTYNEHYaTOE OJHOOCHOE IPEeCcCOBaHME, NPECCOBAHHE B
«IIaBaroImx» popMmax.

N3ocTaTtuueckoe MpeccoBaHUe U €ro BapUaHTHI.

'uapoarHamMIgecKoe, IEKTPOTHAPOTMHAMUYECKOE H B3PhIBHOE ITPECCOBAHME.

Bubparmmonnoe ¢opmoBanue. Bapuantel merona. BnusHue OCHOBHBIX (PAaKTOpPOB Ha
MJIOTHOCTH TIosTyabpuKara.

[Tnactuueckoe ¢popmMoBaHue U ero BapuaHThl. [leopMalimoHHbIe CBOWCTBA TIACTHYHBIX
Macc. Meroabl OLEHKH IUIACTUYHOCTH. BiusitHMe OCHOBHBIX (DaKTOpOB (coaepkKaHus



JUCTIEPCUOHHOM Cpe/ibl, JUCIIEPCHOCTH TBEPAOW (ha3bl, Ta30BBIX BKIIIOYCHHI) Ha CBONCTBA
IUTACTUYHBIX MacC.

dopmoBaHME 3aroTOBOK BblAaBiMBaHHEM. (OcCOOEHHOCTH JedopMal Macchl B
IIHEKOBBIX U MTOPLIHEBBIX Mpeccax.

dopmoBaHue MeToAoM packarku. OCHOBHbIE (DAKTOPBI, OMpPENENSIONINe MPOTEKaHUE
nporecca. Gopmbl 7151 U3TOTOBJICHUS U3AEIHIA U IPEABSIBIsIEMbIe K HUM TpeOOBaHUSI.

Meroa 1onpeccoBKH.

dopMoBaHHE METOJIOM OOTOYKH.

Jlutbe kepammuueckux nuiMkepoB. Knaccuduxamnuss meronoB nuThsa. TpeOoBaHus K
JUTBEBBIM cycrieH3usiM. JIutbe U3 BOAHBIX cycneH3uil. CrocoObl peryaupoBaHHs CBOWCTB
numkepa u noinydadpukara. UHTEeHCHBUKAIIS JTUTHS.

JIutbe nonydabdpukara U3 HEBOAHBIX cycneH3uil. [Inenounoe nuThe.

JIutbe U3 TEPMOIUIACTUYHBIX HUTUKEPOB. OCHOBHBIE OCOOEHHOCTH U BapUAHTHI METOJA.
Crioco0bl perynupoBaHusi CBOMCTB nuinkepa. OCHOBHbIE OCOOCHHOCTH YAAJICHHS BPEMEHHOMN
TEXHOJIOTMYECKOU CBSI3KHU.

2.4. Cymka KepaMHU4ecKoro noxygadpukara.

VY nanenue BpeMEHHOW TEXHOJIOTMYECKOM CBSI3KM KaK ITPOLIECC BHYTPEHHETO M BHEILIHETO
MaccooOMeHa. YcaJlouHbIe SBJICHHS B IMpoIlecce CymKH. MaKCHMaibHO JOMyCTUMasi CKOPOCTh
CyIIKA. MeToAbl OLEHKH CYIIWIbHBIX CBONCTB monydadpukara U JJIUTEIBHOCTH CYIIKH.
OCHOBHBIE METO/IbI CYIIKH KEPAMUYECKOT0 MOoTypadbprKaTa U Crioco0bl €€ MHTCHCU(DUKAITUH.

2.5. O0xur kepamMmudeckoro nonydadpukara.

OcCHOBHBIE TIPOLIECCHI, MPOUCXOIAIINE NTPH 00KuTe. MI3MeHeHue cBoiicTB monydadpukara
B oOxure. CriekaHue Kak OCHOBHOU Mpoliecc, MPOUCXOAui nmpu ooxure. OCHOBHBIE CTaANH
cnekanus. CriocoObl OLIEHKH U XapaKTEPUCTUKU CIIEKaHUSI.

TBepnodazoBoe cnekanue. Binusiare ocHOBHBIX (pakTOpoB. CriocoObl HHTEHCU(DUKALIUH.

PeaknmonHnoe criekanue.

Kunkodaznoe cnexkanue. OCHOBHBIE CTaIMU Tpoliecca. BiusHue oCHOBHBIX ()aKTOPOB U
cnocoObl nHTeHCHpUKanuu. KuakodasHoe crieKaHue MPH B3aUMOJICHCTBUM TBEPAOH U JKUIKON
das.

2.6. JlomonHuTenbHble BUIBI 00pabOTKM KepaMHYECKMX W3JeNuid: nuiMdoBKa,
MIOJINPOBKA, METAJNIN3AllNs, IaliKa, IEKOPUPOBAHUE.

Paznen 3. CtpoeHue u cBOMCTBA KEPAMUKH.

3.1. ®a30BbIil cOCTaB, MAKPO- U MUKPOCTPYKTYpa, IOPUCTOCTH U MJIOTHOCTHh KEPAMHUKH.

Pacnipenenenne kpucramimdecko u - crexioBumHoM (a3 um  mop. Buasl mop,
IPOHMIIAEMOCTh K (IIOUIAM U €€ CBA3b C MOPOBOM cTpykTypoil. [TapaMeTpsl, XapakTepu3syromue
MOPOBYIO CTPYKTYpY, pacupelelneHue mop mo pasMepam. Meronabl uccienoBaHusi (a3oBOToO
COCTaBa, MUKPOCTPYKTYPHI U IOPUCTOCTH.

3.2. MexaHuueckue u yrpyrue cBoMcTBa KEpaMHUKH.

Yopyrue cBOWCTBa KEpaMHMKH, MEXaHU3Mbl paspylleHHs Kepamuku. IIpodnocTs
KEpPaMUKH IIPU Pa3JIMYHBIX BUJIAX MEXAHUYECKHUX BO3AEHCTBUU. TPEMIMHOCTOMKOCTh KEPAMHUKH U
CrocoObl ee MOBBIEHUS. TBEpAOCTh U M3HOCOCTOMKOCTh KepaMHMKH. MeTOJbl OIpeesIeHus
MEXaHUYECKUX U YIPYIHMX CBOMCTB KEpaMUKU. 3aBUCUMOCTb CBOICTB OT CTPYKTYpbl Marepuaia
Y TEMIIEPATYPBHI.

3.3. Tennousuueckue CBOMCTBa KEPAMUKH.

TemnoemMkocTsb, TEPMHUUECKUN KOd(pPULEHT JUHEUHOT O pacipeHus,
TEIUIONPOBOAHOCTh U TEMIIEPATYPOIPOBOAHOCTh KEPaMUKH, MX 3aBUCUMOCTh OT COCTaBa U
TeMneparypbl. MeTonabl OLIEHKM. TepMHuYecKHe HaNpsHKEHUS B MaTepuale W H3IEIHX,
TEPMOCTOUKOCTh KepaMHUKH. DaKTOpBI, ONMPEAEIAIONINE TEPMOCTOUKOCTb. METOIBI €€ OLIEHKH.
I1yTr noBbIlIEHUS TEPMOCTOMKOCTH. MOPO30CTOMKOCTh KEPAMUKH.

3.4. OrnaeynopHocTh W JAehOpMAIIMOHHBIC CBOWCTBA KEPAMUKH TIPH TOBBIIMICHHBIX
TEMIIEPATYPaAX.

OrseynopHocTh U omnpeaenstonme ee pakropsl. [lonsydyects (kpum) kepaMuku. MeToabl



OLIEHKH. BinsiHME CTPYKTYpBI, IOPUCTOCTH, TEMIEPATYPHL. JJINTENbHAS IPOYHOCTh KEPAMHUKHU.

3.5. Dnekrpodu3ndecKkue CBONCTBA KEPAMHUKH.

[IpoBomMMOCTh  KE€paMHMKH, €€ MEXaHHW3Mbl M  TEeMIEepaTypHas 3aBUCUMOCTb.
Kepamuueckne MpoBOAHUKH, CBEPXMPOBOJHUKHU, TMOJYIPOBOJHUKH U JUAICKTPHUKH.
[lonspusanuss KepamMuKH, €€ BHIbl U CBSI3b C JIUAJIEKTPUUYECKOM IMPOHUIAEMOCTHIO.
TemmnepaTypHas M YacTOTHAs 3aBUCHUMOCTb JUAJICKTPUUYECKON MPOHUIIAEMOCTH KEPaMUKH.
JusnekTpudeckre NoTepH, UX BUIbI U CBA3b C XUMUYECKUM, (Da30BBIM COCTABOM M CTPYKTYpPOM
KepaMuku. TemrmepaTypHass W  4YacTOTHAs 3aBUCHUMOCTH  JMDJIEKTPUUECKHX  IOTEPb.
DnekTpuueckas MPOYHOCTh KEpPaMHKH, BHUIBI MU MEXaHU3Mbl Mpo0os. MeTonbl u3MepeHHs
ANEKTPUYECKUX CBOMCTB.

3.6. [Ibe30kepaMuyuecKue MaTepuabl.

OcHoBHbI€ NIOKa3aTeNn. BiusiHie cocTaBa U CTPYKTYpbI Ha IIbE30CBOMCTBA.

3.7. MaruuTHbI€ CBOMCTBA KEPAMUKH.

OcHoBHBIE CBeficHHS O mpupoae ¢GeppoMarHeTu3Ma KepaMUKH, HAMarHHYEHHOCTb,
MarHuTHas MPOHUIAEMOCTb, KO3puUWTHBHas cuia. Temmeparypa Kropu. Marnutomsirkue u
MarHuToXecTkue Gpepputhl. BiusHue CTpyKTyphl HA MAaTHUTHBIE CBOHCTBA.

3.8. OnTuyeckre CBOMCTBA KEPAMUKHU.

B3aumopeiicTBue KepaMHKU CO CBETOM, paccesiHue, MOIVIOIIEHWE U OTPaKEHHE CBETA.
Kepamuka kak momyrnpo3payHoe Tejo, OelrM3Ha KepaMHUKH M METOIbl €€ OLICHKH. BiusHue
IIpUMeECEN Ha ONTHYECKUE CBOMCTBA KEPAMUKHU.

3.9. Xumuyeckue CBOMCTBA KEPAMHUKH.

dakTopbl, ONPEAEISAIONINE COTPOTURBICHUE KOPPO3UH: XUMHYECKasi MHEPTHOCTH TJIABHBIX
U BTOPOCTENEHHBIX COCTABJISIIOLIMX KEPaMUKHU, IOBEPXHOCTHAs TEKCTypa U IOPHUCTOCTb,
o0Opa3oBaHHE 3aLIUTHOIO cJos, Temreparypa. lloBeneHue pa3iaMuUHBIX BHJIOB KEpaMUKHU B
KOpPpO3UOHHBIX cpenax. lllnako- u cTekiioycTOHYMBOCTh, YCTOMYMBOCTh KEPAMUKH K JIEUCTBHUIO
BOABI M €€ napoB (BIAKHOCTHOE pacUIMpEHHUE), KHCIOT, IIeJouYeld, Ta30BbIX Cpel,
OMOCOBMECTUMOCTh KepaMuKu. KaTanutuyeckue CBONCTBA KEPAMUKH.

4. O0beM y4eOHOMH JUCIHIJIMHBI

Bun yuebHoit paboTbl Beero C6M6CCTp
3E Axkan. 4. 3E Axan. 4.
OO61mas TpyA0eMKOCTh AUCHIUTIIINHBI 8 288 8 288
KonTakTHas pabora - ayJuTOpHBIC 2,67 9% 2,67 9%
3aHSITHS:
Jlexun 0,89 32 0,89 32
[TpakTuyeckue 3ausaTHsI (T13) 0,89 32 0,89 32
JlaGopatopHbie paboTsl (JIp) 0,89 32 0,89 32
CamocrosiTeJibHAas pa6oTa 4,33 156 4,33 156
KonTakTHas camocTosTensHas paboTa } )
4,33 4,33
CamocTosTeTbHOE H3YUCHUE Pa3/IeNiOB 156 156
JIUCIATUTHHBI
Buabl KOHTpOJIA:
JK3aMeH 1 36 1 36
KonTakTHas paboTa — MpOMeKyTOUHAS 0.4 0.4
aTTecTanus 1 ’ 1 ’
[ToaroroBka K SK3aMeHY 35,6 35,6
By MTOroBOro KOHTpoOJIA: JK3aMeH
Bun yaeOHO# paboThI Beero CeMéeCTp




3E Actp. u. 3E Actp. u.
OO01mast TpPYA0EMKOCTh JTUCIATIINHBI 8 216 8 216
KonTakTHas paboTta - ayJuTOpHBIC 2,67 79 2,67 79
3aHATHS:
Jlexmm (Jlek) 0,89 24 0,89 24
[TpakTuueckue 3arsitus (I13) 0,89 24 0,89 24
JlabopaTtopusie paboTs (JIP) 0,89 24 0,89 24
CamocrositenbHas padora (CP) 4,33 117 4,33 117
KonrtakTHas camocrositenbHas pabora . .
CamocTosTeIbHOE H3YYCHUE Pa3/IeIIOB 4,33 117 4,33 117
JUCITUTLIAHBI
Buabl KOHTpOJIA:
JK3aMeH 1 27 1 27
KonTakTHasi padoTa — mpoMe:KyTOYHAasl

0,3 0,3

arrecTaums 1 1
IHoaroroBka K 3K3aMeHy 26,7 26,7
Bu HTOroBOro KOHTPOJISA: JK3aMeH

AHHOTanuA padoyeil MPOrpaMMbl AHCUUIIMHBI
«XHMHYecKas TEXHOJIOTHs CTEKJIa»

1. Heap TUCHUIUIMHBI — TIPUOOPETCHUE 3HAHWNA W KOMIICTCHIIMA B OOJIACTH (PU3UKO-
XUMHUH CTEKIIO00Pa3HOTO COCTOSIHHSI BEUIECTBA, TEOPETUUECKHX OCHOB CTEKOJIBHOU TEXHOJIOTUU
U UX MPAKTUYECKOMN peaau3aiyy B IPOU3BOJICTBE OCHOBHBIX BUIOB CTEKIOU3ICIIUA.

2. B pe3yabrare wu3ydYeHMs JAUCHUIUIMHBI O0yYAKIIMIiCSE 1O MporpamMmme
0akajaBpHUaTa J0JIKeH:

Obnaoams crnenyromumu npopeccuonansubiMu (I1K) komnereHuusamu:

— CIIOCOOHOCTBIO OCYIIECTBIISAITh TEXHOJOTHYECKHI TMPOLECC B COOTBETCTBUU C
pEerJIaMeHTOM W HMCIOJIb30BaTh TEXHUUYECKHE CPEACTBA JJIsi U3MEPEHUs] OCHOBHBIX MapamMeTpoOB
TEXHOJIOTUYIECKOT0 TMPOIecca, CBOUCTB ChIpbst U mpoaykimu (TTK-1);

— TOTOBHOCTBIO TPHHMMATh KOHKPETHBIE TEXHUYECKUE pEIIeHUs TNpu pazpaboTke
TEXHOJIOTHYECKUX TPOIIECCOB, BBIOMPATh TEXHUYECKHUE CPEICTBA W TEXHOJIOTHH C YYETOM
9KOJIOTUYECKUX TOCIeACTBHIA X npuMeHenus ([TK-4);

— TOTOBHOCTBIO UCIOJIB30BaTh 3HAHWE CBOMCTB XMMHYECKUX 3JIEMEHTOB, COEUHEHUN U
MaTepUalioB Ha UX OCHOBE JIJIsI peleHus 3a1a4 npodeccnonansHoi aesrenpaoctu (ITK-18);

— TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHUS OCHOBHBIX (DU3MYECKUX TEOPUH MJIS peIICHUS
BO3HHUKAIOIMNX (U3HUECKUX 3aJ1a4, CAMOCTOSITEILHOTO MPUOOpeTeHNsT (GU3NIECKUX 3HAHUH, NS
MOHUMAaHUS TPUHIIUIIOB padOThI MPUOOPOB U YCTPONCTB, B TOM YHUCII€ BHIXOASIIUX 3a MPEIeibl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3namo:

— OCOOEHHOCTH CTPYKTYpPBI, CTPOSHHS U CBOWCTB BEIIECTBA B CTEKIOOOPa3HOM
COCTOSIHUH;

— o0mue 3aKOHOMEPHOCTH (PHU3UKO-XMMUYECKUX TMPOIIECCOB B CTEKI000pa3yIOLINX
paciiaBax M CTEKJax;

— TEOPETUYECKHE M TEXHOJIOTMYECKHUE OCHOBBI IMPOIIECCOB CTEKOJbHOM TEXHOJOTHH,
OCHOBHBIEC TEXHOJIOTHYCCKHE PEKUMBI M ITApaMETPhI PaOOTHI THTIOBBIX MPOMBIIICHHBIX JIMHAH.

Ymemn:

— aHaJM3UPOBATh B3aMMOCBS3H XMMHYECKOTO COCTaBa, CTPYKTYPBI U CBOMCTB CTEKOI;

— TMPOTHO3UPOBATh YPOBEHb CBOWMCTB M OIEHMBATh BO3MOKHBIE OOJIACTH TPUMEHCHHS
CTEKOJI B 3aBHCUMOCTH OT XUMHUYECKOTO COCTaBa M TEXHOJOTUU MOTYICHHUS,



— IPUMEHATh OCHOBHBIE TEOPETUYECKHUE TOJIOKEHUS K aHATIN3Y PE3y/IbTaTOB HayUHBIX U
TEXHOJIOTUYECKUX HUCCIIEOBAaHUI B 00JaCTH CTEKIIA.

Braoemy:

— DKCHEPUMEHTAIbHBIMH METOJAMU OIIPE/IEIEHUsI CBOUCTB CTEKOJI;

— METOAaMH pacyera PU3UKO-XMMHUYECKHX CBONCTB CTEKOJI;

— HaBbIKAMU IIOCTAHOBKM M IIPOBEAEHUS OHKCIEPUMEHTAa, aHalIW3a U U3JI0KEHUS
pe3ybTaTOB SKCIEPUMEHTa MpPU BBIIOJHEHUM HCCIENOBATEIbCKOW paboThl B  00JIACTH
TEXHOJIOTUH CTEKJIA.

3. KpaTkoe cogep:kaHue TUCHUIINHBI

Paznen 1. CtpykTypa u CBOMCTBA CTEKOJ

1.1 Beenenue. CTexn000pa3HOe U KPUCTAIUTMUECKOE COCTOSTHUE BEIIECTBA, CTPYKTYPHBIE
napaMeTpsl CTEKOJ.

Crexkno kak wmarepuas. IIpuponHoe CTEKIO M HCTOPUYECKUI ACHEKT CTEKJIOAEINUS.
Knaccugukanus crekon mo HazHadeHuto. O030p crexos pasHblX TUIOB.CTek000pa3HOEe U
KPUCTAJIJIMYECKOE COCTOSIHUE BEILIECTBA, CTPYKTYPHbIE ITapaMETPhI CTEKOI.

Ompenenenne moHATHH "crekio", '"cTekimooOpa3zHoe cocrosiHue", '"cTekioBaHue'.
Oco0OeHHOCTH CTEKJIOBUJIHOTO M KPHUCTAUNIMYECKOTO COCTOSIHUSA BEIECTBA. XapaKTepHbIE
IOPU3HAKU CTEKI000pa3Horo coctosHus. Temneparypa crekiaoBaHuss Tg u  uHTepBal
cTekinoBaHusa. OcoOEHHOCTH U3MEHEHUS CBOMCTB B MHTEPBAJIE CTEKIOBAHMUS.

OcHOBHbIE THUNOTE3bl CcTpoeHUs crekna. [loHsarue o creknooOpazoBaTensx U
Mor(puKaTOpax, MOCTUKOBOM M HEMOCTHKOBOM KHciopoze. KpucramoxumMuueckuid moaxos K
OIHCAHUIO CTPOEHUS CTeKJIa. MUKPOHEOAHOPOIHOE CTPOCHHUE CTEKI000Pa3yIOIIUX PACIUIABOB U
CTEKOJL.

CTpyKTypHBIE NapaMeTpbl CTEKOJI: CTENEHb CBSI3aHHOCTH CETKM, CHUja IOJs KAaTHUOHA,
OpUposa M  DSHEPrus CBSI3U, MOJISPU3YEMOCTb, AJIEKTPOOTPULIATEIBHOCTh  KAaTHOHOB.
OCOOEHHOCTH CTPOEHUS PAa3IMYHBIX TIPYIMI CTEKOJI — CHUJIMKATHBIX, OOpaTHbBIX, (ochaTHBIX.
CoBpeMeHHbIE NPE/CTABIECHUS O CTPOSHUH CTEKIIA.

1.2 BsA3KOCTh M TOBEPXHOCTHOE HATSKEHUE CTEKOJI.

Bsiskocth crekna. TemmeparypHas 3aBUCHMOCTb BSI3KOCTH, €€ MaTeMaTHYeCKoe
ONMCAaHHUE. DHEPTUs aKTHBALMM BS3KOIO TEUEHHUS U €€ OIpenesicHue. BimsHue pa3inyHbIX
(GakTOpoB Ha BSI3KOCTh CTEKOJ. XapaKTEpUCTHUECKHE TEMIIEpaTypbl U COOTBETCTBYIOIIME UM
3HAUEHUS BA3KOCTH. TeXHOIOrnueckas InKajga BA3KOCTU. [IoBEpXHOCTHOE HATsSKEHHUE CTEKIJIA U
€ro poJib B TEXHOJIOTUH.

1.3 MexaHnu4eckue CBOMCTBA CTEKOI.

[InotHocTh cTekna. BnusHue cocrtaBa M TEMJIOBOIO MPOLUIOTO HA IJIOTHOCT.
TemnepaTypHast 3aBUCUMOCTb IJIOTHOCTH CTEKJIA.

Teopernueckass W TeXHHUYECKass NPOYHOCTh. BBICOKOMpPOYHOE COCTOSIHME CTEKJIa |
IpUpPOJa €ro pa3ynpoyHeHus. TeopuH MPOYHOCTH CTEKJIa: sHepreTudeckas teopus ['puddurca,
cTaTHCTHUYECKasi Teopus. BiusiHue cocraBa, CTPYKTYpbl U TEIUIOBOTO HPOILIOr0 Ha MPOYHOCTh
6e3nedexTHoro U AedexkTHoro crekiga. MacmTaOHbIH (akTop M €ro BIMSHUE HAa MPOYHOCTb.
Craruyeckas 1 TMHAMUYecKasi MPOYHOCTb. MeTO/ bl yIIPOUHEHUs CTEKIOU3IETHI.

VY napHas Bs3kocTb. TBEpAOCTh Kak XapaKTEPUCTHKA NPOYHOCTH MOBEPXHOCTHOTO CIIOS
crekna. Ponb TBepaocTH mMpH  MeXaHMYecKoW 00paboTke crekjou3aenuil. Ympyras U
IUIacTHUYecKass JeopMmanus CTEKJIa B PA3IMYHBIX TEMIIEpAaTypHBIX HHTEpBajaxX. [ paHUIbI
IIPUMEHNMOCTH 3aKoHa ['yka.

BnusiHue cocrtaBa, TEMJIOBOrO MPOILUIOTO, TEMIEpaTypbl Ha (PHU3MKO-MEXaHUYECKHE
CBOMCTBA.

1.4 Tennodusnyeckre cBOMCTBA CTEKOIL.

[Ipupona TemnoBoro pacimupeHus crekna. Jumaromerpuueckas KpuBas pacIIUpeHHs U
XapaKTepUCTUUECKHE TOUKU Ha Hel. BinsHHME XMMHUYECKOro cocTaBa M CTPYKTYphI CTEKJIa Ha
TemneparypHbiil koapdunuent aunerinoro pacmupenus (TKJIP). TemneparypHas 3aBUCUMOCTb
TKJIP. Pons TKJIP B TeXHOJIOTMM U IPUMEHEHUHN CTEKIIA.



[Ipupona TenaonpoBOJHOCTH CTEKOJ. 3HAYEHUS TEIJIOEMKOCTH ITPOMBILUIEHHBIX CTEKOJ.
BnusiHue cocraBa 1 Temriepatypsl Ha TEIUIO(U3NYECKUE CBOWCTBA.

CBsi3b TEpPMOCTOMKOCTH C MEXaHMYECKUMU M (PU3UYECKMMH CBONCTBAMH CTEKJIA.
VpaBuenuss Bunkenbmena-lllorra w  bapreneBa. BrausgHue cocraBa CTEKla, CKOPOCTH
OXJIQXKJEHUS (HAarpeBaHMs), TOJIIMHBI M3AENUNH Ha TEPMOCTOMKOCTb. TepMOCTOHKOCTh
MPOMBIIUICHHBIX CTEKOJ.

1.5 DnexTpuyeckue CBOWCTBA CTEKOJI.

[Ipupona TPOBOAMMOCTH CHJIMKATHBIX CTEKOJI M paciulaBoB. TemmeparypHas
3aBHCHUMOCTh MPOBOJAMMOCTH. ODHEpPrusi akTUBalUuu mpoBoaumocTH, Ttemieparypa TK-100.
Biustnue cocraBa u CTPYKTYpHBIX MapaMETpPOB CTEKJIa Ha MPOBOAMMOCTh. llonuinenounoit
s dexr. [ToBepxHOCTHASA U OOBEMHAS IJEKTPOIIPOBOAHOCTD.

[Ipupona momsipuzanuu B cTekiax (RJIEKTpPOHHAs, WOHHasA). JludnekTpuueckas
MPOHUIIAEMOCTh CTEKOJ, €€ CBSI3b C JAPYTMMU CBOWCTBaMHU (IUIOTHOCTh, KoO3(dULIMEeHT
npesnoMieHust). Buabl AMAIEKTPUYECKUX NOTEpPb: MOTEPU IPOBOJUMOCTH, PEIAKCAIMOHHBIE,
pe3oHaHcHble. Buabl mpo6osi. 3HaueHUS UANEKTPUYECKUX CBOWCTB NMPOMBIIUIEHHBIX CTEKOJL.
Biustnue coctaBa u TeMneparypbl Ha AUJIEKTPUUECKHE CBOMCTBA CTEKOI.

1.6 OnTruyeckue CBOMCTBA CTEKOJL.

CrexTpsl COOCTBEHHOTO MPOIYCKAHUSI CTEKOJ B ONTHYECKOM JAHarna3oHe JJIMH BOJIH.
VYcnoBus npo3pavyHOCTH, NOHATUE TPAHUYHOW UIMHBI BOJIHBI. CHEKTpaibHbIE XapaKTEPUCTUKU
HEOKpAIICHHBIX M LBETHBIX CTEKOJ. MeXaHu3Mbl OKpallMBaHUS CTEKJIa HOHHBIMU,
MOJIEKYJIIPHBIMU, KOJUIOUAHBIMHU KPAaCUTEIISIMHU.

OTpaxkeHHe CBETa W €ro HMCIOJIb30BAaHHWE B TEXHOJIOTHMHU cTekina. [lonmHoe BHyTpeHHee
OTpa)KEHHE KaK OCHOBA MOJYyYEHHUsI ONITUYECKUX CBETOBOJOB, TUH3 Dpenens.

[Tokazarens mpesoMiICHUsT U AUCIIEPCHs MOKAa3aTels MpeaoMieHus crekna. lnarpamma
A06e u knaccuduKanus ONTHUYECKUX CTEKOJ. BiusHue pa3nuuyHbix (akTOpoOB Ha IOKa3aTellb
npenomiieHus: crekoi. Pedpakmmst. O0acTu mpuMEHEHHS CTEKOM € Pa3IMIHBIMU ONTHYCCKUMU
MOCTOSIHHBIMH.

1.7 Xumunyeckasi ycTOMUNBOCTb CTEKOJ.

MexaHu3M XHMMHUYECKOrO pa3pylICHHs] CTEKJa IMPU B3aUMOJECUCTBUU C Pa3IMYHBIMU
peareHTamMu (BOJOM, KHCJIOTaMH, IeJo4aMH). BrusHue cocTaBa, TeMIiepaTypbl, BHUIA H
KOHIIEHTPAIlMU peareHTa Ha XUMHYECKYI0 CTOHKOCTh cTekia. [lomumienounoit a¢dext mnpu
B3aUMOJICCTBUU CTEKJIa C BOJOW M KUCJIOTaMHU. | UIPOTUTHYECKUE KIACCHI M KJIacCUpUKAIUS
CTEKOJI MO XMMHUYECKOW CTOMKOCTH. IlyTM NOBBIIEHHUS XUMHUYECKOM CTOMKOCTH CTEKOJN M
CTEKIIOU3/IEIIHUH.

Pazgen 2. OCHOBBI CTEKOJIBHON TEXHOJIOTUN

2.1. O0mm¥ue MPUHIIMITE CTEKOJIBLHOW TEXHOIOTHH.

XapakTeprucTUKa OCHOBHBIX KOMIIOHEHTOB U KJIAacCHU(UKAIMS CTEKOJ MO XUMUYECKOMY
coctaBy. OOO0OIICHHAs TEXHOJOTUYECKAasi CXeMa IMPOM3BOJICTBA CTEKJIAa M CTEKIOU3ICIIHM.
OCHOBHBIE TEXHOJIOTUYECKHUE CTAJIUU U UX XapaKTEPUCTHKA.

2.2. CpIpbeBBIC MaTEPHUAIIBI U IPUTOTOBJIICHUE CTEKOJIBHOM IIUXTHI.

Knaccudukanus  ChIpbeBBIX  MaTepUaloB, UCIONB3YEMBIX B CTEKOJIbHOM
MPOMBINIUICHHOCTU. TpeOoBaHMsI, TpeAbsIBIsEeMble K CBHIPREBBIM MaTepuagaM, CTaHIAPTHI.
I'maBHBIE M BCHIOMOTaTEIbHBIE CHIPbEBBIE MaTepHUaibl. TE€XHOIOTMYECKHE CXEMbl MOJATOTOBKHU
CBIPBEBBIX MaTEPHAJIOB HA CTEKOJIbHBIX 3aBojiaXx. CTEKOJIbHBIN 00M Kak ChIPhEBOM MaTepuan Jiis
ctexioBapeHus. COBpeMEHHOE COCTOSIHUE ChIPhEBOM 0a3bl CTEKOIHHON TPOMBIIILICHHOCTH.

TpebGoBaHus, MpeabABIsIEMbIE K CTEKOJIBLHOHN IMXTE, UX 00OCHOBaHUE M OOECIeUeHUE B
YCIOBHUSIX IPOMBIIUIEHHOTO MPOMU3BOACTBA. TEeXHOJIOrMYecKass CcXeMa ¢ [apamMeTpbl
MPUTOTOBJICHUSI IUXTHL. TpeOoBaHUsA, TIPEABSBISIEMbIE K  YCIOBUAM  XpaHEHUA U
TPAHCIOPTUPOBKH LIUXTHI.

Meroanka pacdera MPOMBINIJIEHHBIX CTEKOJBHBIX MIMXT MO0 3aJaHHOMY COCTaBYy CTEKJIa.
KoppektupoBka peuentyp muxt. KoHTponb kauecTBa ChIphEBBIX MAaTe€pUaioB U MUXTHL. [lyTn



COBEPIICHCTBOBAHMS TEXHOJIOTUU MOATOTOBKHU CTEKOJIbHOU MUXThI. [Ipumenenne ACY TII npu
MOJITOTOBKE CHIPHEBBIX MATEPUAJTIOB U COCTABIICHUU IIUXTHI.

2.3. TeopeTuueckue U TEXHOJIOTMUECKUE OCHOBBI CTEKIIOBAPEHUSI.

OU3NKO-XUMUYECKUE TPOIECCHl U IOCIIEI0BATENLHOCTh (PA30BBIX MPEBPAIICHUA B
HIMXTE B XOA€ CTekioBapeHus. lIaTh JTamoB CTEKIOBapeHUs, HX XapaKTEpUCTHKA,
JTUMUTHPYIOIIHNE MPOIECCHI, TEMIIEPATYPHbIE HHTEPBAJIbL.

[IpakTuueckas peanu3alids CTEKJIOBAPEHHUS B COBPEMEHHBIX CTEKJIOBApPEHHBIX Ieuax.
YcnoBuss 1 0OCOOCHHOCTH TPOBapa CTEKOJBHOW MIMXTHI B MPOMBINIJICHHBIX CTEKIOBAPEHHBIX
neyax (TOPIIKOBBIX, BaHHBIX). OCOOEGHHOCTH W pOJIb TEIUIOOOMEHa W MaccooOMeHa B
CTEKJIOBAPEHUH, IYyTH ONTHUMH3ALMU ATUX siBleHUU. Kaprorpamma 3epkana CTEKIOMACCHI.
TexHonornyeckue pexUMbl BapKH CTEKOJI Pa3lIWYHBIX TUMOB. OCOOEHHOCTHM M NEPCIEKTHUBBI
NPUMEHEHHUS  JJIEKTPOSHEPIMM B  CTeKJIoBapeHHH. CpaBHUTENBHBIM aHAIU3 TEXHUKO-
SKOHOMMUECKUX MOKa3aTeNeil paboThl CTEKJIOBAPEHHBIX MeYel pa3aIniHOil KOHCTPYKIIUH.

Krnaccudukanus, npupoaa U NPUYUHBI TOSIBICHUS TTOPOKOB CTEKIOMACCHI. J[narHoctuka
MOPOKOB U IYTH UX YCTPAHECHHUS.

2.4. ®opMOBaHUE CTECKIIOU3ICITUN.

TexHonornueckue CBONCTBAa CTEKOJBHBIX pacIyiaBOB (BA3KOCTb, IMOBEPXHOCTHOE
HATSDKCHHE, KPUCTAJUTM3AIMOHHAS CIOCOOHOCTh) W WX pOJIb B Tporeccax (opMOBaHUS
crexnousnenuid. "nmunnabie" u "koporkue" crexiia. KuHeTHka OXJaXXaeHus: U TBEPACHUS CTEKIIa
npu ¢popmoBanuu. Kinaccudukanus 1 pa3sHOBUIHOCTH cIOCO00B (pOpMOBaHMS, MX TPUMEHEHUE
JUTst pOpMOBaHUS CTEKIIOU3ACTUIN Pa3HOTO THIIA.

2.5. OTKUT CTEKIOU3ICITHIA.

TepMuyeckue HanpsHKEHUS B CTEKJIE, MEXaHU3MbI M 3aKOHOMEPHOCTU UX BO3HUKHOBEHUS
U pelakcallM, BJIMSHUE HAa CBOMCTBA CTEKJIOM3IENHMM. MeTonbl HM3MEpPEHMs HaIpsIKEHUH,
YPOBEHbB JOMYCTUMBIX HAPSDKEHUH B CTEKIOU3ICIIUSX.

OTxuUr CTeKJa Kak 3aBepIIarolias CTaAus TEXHOJOTHH MPOW3BOJCTBA CTEKIOU3ICIIHIM.
TemnepaTypHblii U BS3KOCTHOW HWHTEpBajbl OTXKUTA. TEXHOJIOTHMYECKHE PEKHUMBI OTXKHIa,
MeTO/IbI UX pacueta. KOHTpOIb KauecTBa OTKUTA.

Bunel Opaka cTekiia U CTeKJIOU3IEINA, AMATHOCTUKA U MEPONPUSITHS 110 UX YCTPAHEHHUIO.

4. O0beM y4eOHOH JUCHHIJIMHBI

Beero Cemectp
Bug yue6Ho# paboThl 6
3E Akan. u. 3E Akan. 4.

O01mas TpyA0eMKOCTh AUCHUTIINHBI 8 288 8 288
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 2,67 96 267 96
Jlexun 0,89 32 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32 0,89 32
JlaGopatopusbie pabotsl (JIP) 0,89 32 0,89 32
CamocrosiTesibHas padorTa 4,33 156 4,33 156
KonTtakTHas camocTosiTenbHas paboTta - -
CamocrosTenbHOE U3yUEeHUE Pa3/IesioB 4,33 156 156 156
JICIIATUTHHEI
Buabl KOHTpOJIA:
JK3aMeH 1 36 1 36
KonTtakTHas paboTa — IPOMEXYTOUYHAs aTTeCTalHs 1 0,4 1 0,4
[ToaroToBKa K K3aMeHY. 35,6 35,6
By MTOroBOro KOHTpOJIs: JK3aMeH

Cemectp

Bun yue6HO# paboThI Beero 6
3E ‘ Actp.u. | 3E ‘ Axkan. 4.




OO01mast TpyA0eMKOCTh JUCIUTIITNHBI 8 216 8 216
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHUSI: 2,67 72 267 96
Jlexiuu 0,89 24 0,89 24
ITpaktrueckue 3ansatus (113) 0,89 24 0,89 24
Jlaboparopusie paboTs (JIP) 0,89 24 0,89 24
CamocTosiTejibHasi padoTa 4,33 117 4,33 156
KoHTtakTHasi camocTosiTeNbHas paboTa - -
4,33 4,33
CaMocCTOsITeTbHOE U3YUCHHE Pa3/IesIOB JUCIUTLIMHBI 117 117
Buabl KOHTpOJISA:
JK3aMeH 1 27 1 27
KoHTakTHas paboTa — MpoOMEKyTOYHAS aTTECTAIHS 1 0,3 1 0,3
[ToaroToBka K K3aMeHy. 26,7 26,7
Buj1 H”TOr0BOro0 KOHTPOJISI: JK3aMeH

AHHOTaNUs padoyeil MPOrpaMMsbl AU CHUILIMHBI
«OCHOBBI MEHEIKMEHTA U MAPKETHHIa B XUMHY€CKOH T€XHOJIOTHH TYTOIIABKUX
HEMETAJIMYECKUX U CHIIHKATHBIX MATEPHAJIOB)

1 Heap AUCHUMIVIMHBI — TIOJyYE€HHE CHUCTEMBl 3HAHHA O 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUST TPEANPHUATHS B O00JIAaCTH MEHEIKMEHTa W MAapKEeTHHIra; H3y4yeHue
OpTraHU3alMOHHON CTPYKTYPBI MPEIIPUATHS, POPMBI U METO/BI YIIPABICHUS HM.

2 B pe3yabTraramM u3y4YeHHsl AUCHUILUIMHBI oOydamomuiics 1o mnporpamme
O0akajlaBpHaTa J0JIKeH:

Obnaoams caenyrommmu obmenpodeccruonanbubiMu (OIIK) u npodeccronanbHbIMU
(IIK) koMmneTeHIUsAMU:

— CHOCOOHOCTBIO TMOHMMATh CYIIHOCTh M 3HadeHWe HWH(OpMAIMM B Pa3BUTHHU
COBPEMEHHOTO MH(OPMAITMOHHOTO OOIIECTBA, CO3HABATH OMACHOCTh M YTPO3bl, BOSHUKAIOIINI B
3TOM TpoIecce, COONI0AaTh OCHOBHBIE TpeOoBaHMS WHGOPMAIMOHHON O€30MacHOCTH, B TOM
YHCIIe 3aIIUThI rocyaapcTBeHHo# Taitabl (OI1K-4);

— FOTOBHOCTBIO HCIOJIb30BaTh HOPMATHUBHBIE JOKYMEHTHI IO Ka4e€CTBY, CTaHAAPTH3ALUU
U cepruUKauM TPOAYKTOB W WX W3JENUN, OJIEMEHTHl SKOHOMHYECKOTO aHaln3a B
npaktrueckoit aesirenbaocTH (ITK-3);

—  CIIOCOOHOCTBIO  AHAM3UPOBATh  TEXHWYECKYIO  JIOKYMEHTAIMI0, TOJ0MpaTh
000py0BaHUe, FOTOBHUTH 3asBKU Ha MproOpeTeHne u peMoHT obopyaoBanus (ITK-9);

— TOTOBHOCTBIO M3y4aTh HAayYHO-TEXHHYECKYI0 WH(POpPMAINIO, OTEYECTBEHHBIH W
3apyOeXKHBIN OMBIT 10 Tematuke uccnenoanus (I1K-20).

3namu:

- TEOpPETHUYECKHE OCHOBBI M METOJIbI BEIPAOOTKH II€TIeH U CTpaTeruu On3Heca;

- TPUHLUIBl TOJATOTOBKM JOKYMEHTAL[MM [UIS CO3JIaHUSl CHUCTEMbl MEHEIKMEHTa
Ka4ecTBa MPEANPHSITHS;

- METO/Ibl U TEXHOJIOTUU MPUHATHS U pealln3alluy YIPaBICHYECKUX peIIeHUH.

Ymems:

- COCTaBJIATH 3asBKH Ha 000PYAOBaHUE;

- pa3pabarbIBaTh TEXHUYECKYIO JIOKYMEHTAIIHIO;

- TNPUHUMATh YIPABJICHYECKHE PEIICHHUS U OPTaHU30BBIBATh UX BBHIIIOJHEHUE;

- cobupath, 00pabaThIBaTh M UCIOJIB30BaTh YIIPABICHYCCKYIO HH(POPMAIIHIO;

- paboTaTh ¢ ynpaBJIeHUYECKOW TOKyMEHTalMeH, MOJb30BaThCS 3aKOHAM, HOPMaMU U
NpaBUJIaMU aIMUHUCTPATUBHOM JESITETbHOCTH;

- pacnpenensTb 0053aHHOCTH U OTBETCTBEHHOCTb;

- HCIOJB30BaTh METOBI MOTHBAIIMH NIEPCOHANA;

- KOHTPOJIUPOBATh U PETYIMPOBATH UCIIOJIHEHHE MIAHOB.

Bnaoemy:




HaBBIKAMU MPUMEHEHUS ONTUMAIIBHBIX [TOJIXOA0B JIJIsl TUArHOCTUKU M aHAJIN3A PHIHKA;
METOJJaMH PYKOBOJICTBA IIEPCOHAIIOM;
UHCTpYMEHTaMU 3(PPEKTUBHOTO yrpaBiIeHUs NPEANPUITHEM.

3. KpaTkoe coep:kaHue M CIHUILIAHBI

Paznen 1. OcHOBBI yripaBiieHUs IPEAIIPUATHEM

Beenenune. Ilpenmer, Meron u cojep)kaHue JUCHUIUIMHBL. Teopus ylpaBieHUS.
CymHocTs M copepkaHue ynpanieHus. OcCHOBHbIE MNOHATHS 3(()EKTUBHOCTH YIPABJICHHUS.
Cremuduka ymnpaBIeHYECKOH  JIEATENBHOCTH, COBPEMEHHBIE MPOOJIEMBbI  yIpaBICHHUS.
3aKOHOMEPHOCTH M HpuHIMNbI yrpasieHus. CyObeKTHBHblE U OOBEKTHBHbIE (DAaKTOPHl B
ynpasieHun. Cucrema yrnpaBiIeHUs HpeAnpHsITHeM H ee cTpykrypa. Ouenka s¢dexTuBHOCTH
ynpasieHus. lloHsATHe cucTeMbl ympaBieHus, pacupeneincHue (QyHKUIUH, MOJTHOMOYUN U
OTBETCTBEHHOCTU. [IpUHIMIIBI TOCTPOCHHS CHCTEMBl ympaBieHus. LleHTpamuzamus u
JICLIeHTpaiau3alys ynpasieHus. JlenerupoBaHue IOJHOMOYMN B IpolLieccax YIpPaBICHMS.
Opranu3anvoHHass CTPYKTypa Hpeanpustus W ux Buabl. [lokazatenn 3¢ddexkTuBHOCTH
yIpaBJICHUSL.

Paznen 2. OCHOBBI MEHEKMEHTA

Ilenu B cucreme ynpasieHusi. Pazpabotka crpareruii u minaHoB opranusanuu. Llenn u
LeJernoNaraHie B yrpaBieHUHU. Ponb L€ B OpraHu3alMM U OCYHIECTBIEHHU IPOLECCOB
ynpasieHusi, kiaccuuxanus ueneid. Iloctpoenue nepesa wneneil. Coueranue pazHOOOpazus
neneil m ¢yHkumii MeHemkMenta. Cucrema ynpasieHus mo nensM. CTparerus W TaKTHUKa
ynpasieHusi. CylHOCTb, IPUHIMIIBI U METOJIbI IaHupoBaHus. IIponecc BEIpabOTKU CTpaTEeruH.
@opMBI TEKYIIETO IUIAaHUPOBAaHUS. TeXHONOTHS Pa3pabOTKM W TPUHATHS YIPABICHYECKHX
pemiennid.  Pa3paboTka  ynpaBiIeHUYECKMX  pEIICHUH. Ilonatne wu  KnaccuuUKays
YIPaBIECHYECKUX PEIIEHUN, OCHOBONOJIAralolue 3JIEMEHTBI JESTEIbHOCTH, YCIOBUS U KpUTEPUU
IOPUHATHS PEIeHUM, Npolecc M MOJENIM NPUHATUS YHPaBICHUYECKUX DPELICHUH, peanu3anus
yIpaBiIeHUYECKUX pelieHui. Biacte B cucteme ympasiieHus. JIuaepcTBo M CTUIIb YIIPaBICHHUS.
OTHoIIEHUS BIACTH B cucTeMe ynpaieHus. [loHaTHe ¥ TUIOJIOTHs BIACTH; BJIACTh U ABTOPUTET
MeHemkepa. VMCTOUHMKM BIAcCTHM B YIPABJIEHWM OpraHM3alliel; MapTHEPCTBO B IMpOIeccax
MeHekMeHTa. JlumepctBo M ctuib ympasneHus. I[Iporeccsl (opMupoBaHHsT M OCHOBHBIE
COCTaBJISIOLIME JINJEpCcTBA. MOTHBALIMOHHBIE OCHOBBI YIPAaBJIEHUS U KOHQUUKTHI. ['pymnmoBas
JMHAMUKA U KOH(IIUKTBI.

Pa3nen 3. OcHOBBI MapKeTHHTA.

MapKkeTHHI Kak cHCTeMa YIpaBJIeHUs, PEryJIMpOBaHUsS M U3ydeHHs pbiHKa. [loHATHE
MapkeTuHra. IlpoucxoxaeHue u CYHIHOCTh MapKeTHHIa, Leaud MapkeThHra. (OCHOBHbIE
NPU3HAKM MapKEeTUHIOBOro cTuis ympasieHus. Konuenuu mapkeTuHra. OCHOBHBIE BUJIbI
MapkeTuHra. MapkeTtuHroBas cpena. Kommiekc  MapkeTuHra. OCHOBHBIE MapKETHHIOBbBIE
uHCcTpyMeHThl. CojiepkaHue M IpoLecC YIpaBieHUus MapKeTUHroM. OCHOBHBIE (DYHKIMU
MapkeTuHra. ToBapHas, IE€HOBas, COBITOBasE W KOMMYHUKAIMOHHAS TOJUTHKH (PUPMBL
ToBapusble cTpateruu. PazpaboTka HOBBIX TOBApOB.

4. O0beM y4eOHOH JUCHHIJIMHBI

Buzsl yaeOHOM paboThI B saq. B axar.
el Jacax

O0mas TpyA0eMKOCTb JMCIUILIHHBI 10 Y4eOHOMY IIAHY 3 108
Konrakthas padora (KP): 0,9 32

Jlexruu (JIek) 0,45 16

[Tpaktuueckue 3ansatus (113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76

CaMocTOsITENbHOE U3YUYEHUE PA3/IETIO0B IUCIUIUINHBI 2,1 76
Bupa koHTpoOJISi: 3a4eT - -




. B 3au. | Bacp.

Bunpr yue6HOM paboTh e qacax
O0masi Tpy10eMKOCTh JIMCIUILIHHBI 110 Y1eOHOMY IUIaHY 3 81
KonraktHas pa6ora (KP): 0,9 24
Jlexmuu (Jlek) 0,45 12
[Tpaktrueckue 3ausatus (113) 0,45 12
CamocrositesbHas padora (CP): 2,1 o7
CamocTosiTeIbHOE U3YUYCHHUE PA3JIeJI0B AUCITUIUIMHBI 2,1 o7

Bua koHTpOJIA: 3aUueT - -

AHHOTaNUA padoyeil MPOrpaMMbl AUCHUIIIMHBI
«OCHOBBI TEXHMYECKOI'0 PEeryJMpPpOBaHUs U YIPABJEHUS KA4eCTBOM B XUMHYECKOM
TE€XHOJOTUH TYTOIJIABKUX HEMETAIHYECKUX M CHJIMKATHBIX MATEPHAJIOB)

1. Heab JMCHUNIMHBI — [TOJIy4€HUE CUCTEMBbI 3HAHUIM O TEXHUYECKOM PETYJIUPOBAHUU U
VIPaBICHUN Ka4eCTBOM Ha MPEINPHUATHIX B CHUCTEME HAIMOHAIBHONW 3KOHOMHUKH, BKIIIOUast
METOIOJIOTUYECKUE OCHOBBI M 3aKOHOMEPHOCTH B YCJIOBHSIX PBHIHOYHOM SKOHOMHKH,a TaKKe
BHE/IPEHHE PE3yJIbTATOB HAYYHO-TEXHHUYECKUX M MPOCKTHO-KOHCTPYKTOPCKHX pa3padOTOK B
pealIbHBII CEKTOP SKOHOMHKHU.

2. B pe3yabtare wu3ydyeHHs IUCHUIJIMHBI O00y4yaloluiicsi 1O TporpamMme
O0akajlaBpHaTa J0JIKeH:

Obnaoams caenyrommmu obuenpodeccuonanbubiMu (OIIK) u npodeccuonanbHbIMU
(ITK) xoMITeTeHIIUSIMHU:

— CcIOCOOHOCTHIO BJIA/IETh TOHUMAHUEM CYITHOCTH U 3HAYCHUS HHPOPMAIH B Pa3BUTHH
COBPEMEHHOTO MH(POPMAITMOHHOTO OOIIECTBA, OCO3HAHNE OMACHOCTH M YTPO3bl BO3HUKAIOMINX B
9TOM IIpoliecce, CIOCOOHOCThIO COOMIOAATh OCHOBHBIE TpeOOoBaHUA HHOOPMALMOHHOU
0€30MacHOCTH B TOM YKCJIE 3aIUThI rocyAapcTBeHHOM TaitHbl (OT1K-4);

— TOTOBHOCTBHIO WCIIOJHITh HOPMATHUBHBIC JOKYMEHTHI 110 KOHTPOJI KadecTBa,
CTaHJAPTHU3AIMH U CepTU(UKAINU MPOIYKTOB U U3JEIHUi, DIIEMEHTHI YKOHOMHUYECKOTO aHalIn3a
B mpakTHyeckoit aesrensHocTH (ITK-3);

—  CHOCOOHOCTBIO  AHAIM3UPOBATH  TEXHUYECKYIO  JIOKYMEHTAllUI0, MOAOUpAaTh
000py/IoBaHUE, TOTOBUTH 3asIBKU M TIPUOOPETATh U peMOHTHPOBaTh 00opynoBanue (ITK-9);

— TOTOBHOCTBIO H3y4aTh HAayYHO-TEXHUYECKYI0 HWH(POPMAILNIO, OTEYECTBEHHBIH U
3apyOeKHBIN OMBIT 10 Temathke uccienoanuii (ITK-20).

3namu:

- NPUHIUIBL  COCTABIICHHUS] TEXHHYECKOW JOKyMeHTarmuu (rpadukoB pador,
WHCTPYKIIUH, TJIAHOB, CMET, 3asBOK HA MaTepUalbl 1 000PYIOBaHKE) U JIP.;

- TEOPETUYECKHE OCHOBBI W METOJBI Pa3pabOTKM  CTPATETWYECKUX Leel
JEeSTENIbHOCTH MPEATPUSATHS;

- MIPUHIIAITEI TTOATOTOBKHM JOKYMEHTAIIUU JIJISl CO3JIaHUS CHCTEMBI TEXHUYECKOTO
pEeryIupoBaHUs U MEHEI)KMEHTA KaueCcTBA MPEANPHUSITHS;

—~ METOJTbI ¥ TEXHOJIOTHH TIPUHITHS U PEATU3alNN YIIPABICHUSCKUX PEIICHH.

Ymems:

- pa3padaThBaTh TEXHUIECKYIO IOKYMEHTAIIHIO;

- MPUHUMATH YIIPABICHUECKHUE PEIICHUSI U OPTaHU30BLIBATh X BBIMOJIHEHUE;

— coOupatb, 00padaThIBaTh TEXHUUECKYIO HH(OPMAIIHIO;

- paboTaTh C YIpaBJIEHYECKON HOKYMEHTAIMEH, MOJIb30BaThCs 3aKOHAM, HOpMaMU
Y TIpaBHJIaMH aIMAHUCTPATUBHOM JIEATEITBHOCTH;

— pacrpenensTs 00s3aHHOCTH H OTBETCTBEHHOCTH;

—~ UCTIOJIB30BaTh METOJIbI MOTHUBAITUH ITEPCOHATIA,



- KOHTPOJINPOBATh U PETYJIUPOBATH UCIIOJIHEHUE IJIAHOB.
Braoemy:
- CIIOCOOHOCTBIO B COCTABE KOJUICKTHBA MCIIOJIHUTENEH y4acTBOBATh B MPOEKTHBIX
paborax;
— HaBBbIKAMH TPUMEHEHHUS] ONTUMAJIBHBIX MOAXOAOB Ul JUArHOCTUKH W aHAIU3a
PBIHKA ITPOIYKLIUH;
- BJIAJETh METOAAMHM W HHCTPYMEHTAMU TEXHUYECKOIO pEryjJupoBaHusl U
YIPaBJICHHS KAUECTBOM HA MPEINPUITHH.
3. Kpartkoe conep:xanue 1MCUHNIMHbI
Pazgen 1. OCHOBBI TEXHUYECKOTO PETYJIUPOBAHUS W YIPABICHUS KadeCTBOM Ha
NpEeANPUITHI
Beenenue. Ilpeamer, MeTronq H COAEpkKAHUE JUCHUIUIMHBL. Teopus TEXHHYECKOIO
pEerylMpoBaHMs M YIpaBICHUS: YIpaBICHHE KaK TMOTPeOHOCTh M Kak (¢akTop ycmexa
JEATENIbHOCTH, CYIIHOCTb W COAEPKAaHUE YIOPABJIEHUS, MECTO TEOPUHM TEXHUYECKOTO
pEeryJlMpoBaHHUs W YIpPABICHUS KadyeCTBOM B CHCTEME COBPEMEHHBIX 3HaHHM, crenuduka
VIIPaBICHYECKOW  JEATCIILHOCTH, COBPEMCHHBIC  MPOOJEMBI  YIPABICHUS  KadeCTBOM.
3aKOHOMEPHOCTH U TPUHLHUIIBI YIPABICHHUS KaueCTBOM: CYOBEKTHBHBbIE M OOBEKTHBHBIE
¢daktopel.CucTeMa TEXHHMUECKOTO PETYIUPOBAHUS U YIPABICHUS KA4eCTBOM Ha MPEINPHUSATHU.
Ouenka 3¢ (heKTUBHOCTH yIpaBieHus kadecTBOM. CucTema ympaBlieHUs KaueCTBOM: IMOHSTHE
CUCTEMBI YIIPaBJICHHS, pacrpeaeiicHue QyHKINH, TOJIHOMOYHH U OTBETCTBCHHOCTH, ITPHHIIHITHI
MOCTPOEHHUS CUCTEM YIIpaBJeHUsl KauecTBOM. LleHTpanu3anus u AeneHTpaau3aius yupaBieHus,
JenerupoBanue MmoaHoMouuid. OCHOBHBIE TOHATHS B TEXHUYECKOM PETyJIHPOBAHUUU
yrnpaBieHUH kauecTBoM. [lokazaTtenu 3p(eKTUBHOCTH yIpaBIICHUS.
Paznen 2. OCHOBBI TEXHUYECKOTO PETYJIMPOBAHUS U CUCTEMAMCHEKMEHTA KauecTBa
Llenu B cucteme ynpaBiieHUs KauecTBOM. L{enn TexHuueckoro perynupoBanus. Poib nenu
B OpraHM3alli{ U OCYIIECTBICHUH MPOIECCOB yIpaBICHUs, KIacCUpUKAIM 1Ieieil, TOCTpOeHnE
JiepeBa Liesieil; coueTanne pa3HooOpasus ueneil 1 QyHKIHii MeHEPKMEHTa; CUCTeMa YIIPaBIICHUs
MO IeJAM; CTpaTerusi U TAaKTHKa YIpaBieHUs KauyecTBOM. CyIIHOCTb, MPUHIUIBI U METOJbI
rianupoBanus. [Iponecc BeipaboTku ctpareruu. @opMbl TEKYIIETo MIAHUPOBAHUS YIIPABICHUS
Ka4uecTBOM. BHeIpeHue pe3ynbTaTOB HAYYHO- TEXHUYECKHMX M MPOEKTHO-KOHCTPYKTOPCKHUX
pa3paboTOK B pealbHBIl CEKTOp OSKOHOMHKHU.TeXHomorus pa3pabOTKH ¥ TPUHATHUSA
ylpaBieHYECKUX perieHuid. PazpaboTka ynpaBieHUeCKUX PEIICHUMN: MOHATHE U KiIacCUpUKaLUs
YIPABICHUYECKUX PELICHUM, OCHOBOIIOJIATAOIIME AJIEMEHTBI IESITENBHOCTH, YCIOBUS U KPUTEPUU
MPUHATUS PELICHHUI, TPOLIECC U MOJEIN MPHUHATHS YNPABICHYECKUX PEIICHUH, peanu3anus
YIPABICHUYECKUX PELICHUN.
Paznen 3. IIpoGiemMbl TEXHUYECKOTO PETYIMPOBAHUS U YITPABICHUE Ka4e€CTBOM
Bnacte B cucreme ynpasieHus. JlunepcTBo M CTWIb ynpaBieHHUs.OTHOILLIEHUS BJIACTU B
CHCTEME YIPABJICHUS: TMOHSATHE M THUIIOJOTHS BJIACTH; BJACTh M ABTOPUTET MEHEIKEPa;
npu3Hakd, (aKTOpbl W TPOSBICHUS HEYNPaBISIEMOCTH; WCTOYHUKU BIIACTH B YIPaBICHUU
OpraHu3aled; NapTHEPCTBO B Mpoleccax  MEHEMKMEeHTa. JIuaepcTBo HW  CTHIb
yIpasiieHUs. MOTHBallMOHHBIE OCHOBBI TEXHUUYECKOTO PETYJIMPOBAHUS U YIIPABICHHUE KaYE€CTBOM.
MoTuBanusi ACATENBHOCTH B YIPABIEHWU: MOTUBBI JIEATETLHOCTH PabOTHUKA M UX POJIb B
yIpaBIeHUH, OCHOBHBIE TMOHSATHS M JIOTHKA Tpollecca MOTHUBAIMH, (HAKTOPbl (POPMUPOBAHUS
MOTHUBOB TpyZJa; WCIOJb30BAaHUE MOTHUBAIIMM B TPAKTHKE MEHEIKMEHTa; (aKTopbl
3¢ (HEeKTUBHOCTH MOTHBAIIMM; COBPEMEHHBIE KOHIICMIIMM MOTUBAIMU. ['pynmoBas AWHAMHKA U
KOH()JIUKTBI: pOJIb TPYIIBI B MOBEIACHUH W JIEATEIHHOCTH pabOTHWKA, (OpMUpPOBAHWE TPYIII,
B3aMMOJICHCTBUS B TPYyNIle U B OPraHU3alMU; BOSHUKHOBEHHUE, MPOSBICHUE U PA3HOBUIAHOCTH
KOH()JIUKTOB, BIHMSIHUE KOH(MIUKTOB HA YIIPABICHUE MPOU3BOJICTBOM.
4. O0beM yueOHO AW CUUIIIMHBI

B 3au. | Bakan.
el Jacax
OO0masi TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3 108

Buzsl yaeOHOM paboThI




Konrakthas padora (KP): 0,9 32

Jlexumu (Jlek) 0,45 16
[Tpaktuyeckue 3ansatus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,3 10
Kypcoas pabora 0,8 30
CamMocTosITeIbHOEC H3YUYCHHUE Pa3/IeJIOB TUCITUILUIMHBI 1,0 36

Buna KOHTPOJIsA: 3a4€T - -

Bupl yueOHOM paboThI B3au. | Bacrp.

el. Jacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
KonraktHas pa6ora (KP): 0,9 24
Jlexumu (Jlek) 0,45 12
[IpakTuueckue 3ansatus (113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,3 75
Kypcoas pabora 0,8 225
CamocTosiTeIbHOE U3YUYCHHUE PA3/IeJI0B TUCIUILIMHBI 1,0 27

Buja koHTpOJISI: 3a4eT - -

AHHOTan U padoyeil NpOorpaMMspl JUCHHUIJIMHBI
«O0opynoBaHNe U OCHOBbI IPOCKTHPOBAHUSA MpPeANPUATHI
10 MPOU3BOACTBY BSLKYIIIMX MATEPUAJIOB)»

1. Henb DMCUMIUVIMHBI — TIOJYYEHHE CTYACHTAMM 3HAHWW, YMEHWU, BIAJACHUN U
(dopMHpoBaHHE KOMIETEHIMI B 00sacTH 00OpYAOBaHUS 3aBOJOB IO MPOU3BOJACTBY BSIKYIIUX
MaTepHajoB, BHIOOPY ONTHMAJIBHOTO BUAA 00OpPYIOBAHUS Ui OCYIIECTBJICHUS TOW WIJIM MHON
CTaJUM TEXHOJOTMUYECKOro Ipolecca, OCHOBAM IPOEKTUPOBAHMS TEXHOJIOTMYECKUX JIMHUMN
3aBOIOB TI0 TIPOM3BOJICTBY BSUKYIIUX MAaTEPUAIIOB.

2. B pesyabTare u3yyeHHMs AMCHUILVIMHBI OOydawouuiics N0 mNporpamme
0axkaaBpHATA JOJIKEH:

Obnaoams cnenyromumu npopeccruonansHbiMu (I11K) komnereHumsIMu:

- CHOCOOHOCTBIO MPUHUMATh KOHKPETHbIE TEXHUUECKUE pelIeHUs Npu pazpaboTke
TEXHOJIOTUYECKUX TIPOILIECCOB, BHIOMPATh TEXHUYECKHWE CPEACTBA W TEXHOJOTHH C YYETOM
IKOJIOTHYECKHUX mocieacTBuil ux npumeHenus (I1K-4);

- TOTOBHOCTBIO K OCBOEHHMIO M HKCIUIyaTalliM BHOBb BBOJUMOIO OOOPYAOBAaHUS
(TIK-8);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHHS OCHOBHBIX (PM3UYECKUX TEOPHMA ISl PEIICHUS
BO3HHUKAIOIINX (PU3NYECKUX 33J]au, CAMOCTOSATEILHOTO NpuoOpeTeHus (PU3NIEeCKUX 3HaHUH, A7
MOHWMAaHHS PUHIUIIOB paboTHl MPHUOOPOB U YCTPOWCTB, B TOM YHCIIE€ BBIXOSIINX 33 TPEAEIIhI
KOMIETEHTHOCTH KOHKpeTHoro Hampasienus (I1K-19).

3nams.

- OPUHIUIBL  PabOTBI  HM  OKCIDIyaTallid  COBPEMEHHOTO  TEXHOJOTHYECKOTO
000pyI0BaHUs /7Sl IPOU3BOCTBA BSKYIIUX MAaTEPUAIOB;

- OPUHIUNBL  [TOCTPOEHHUSI TEXHOJOTMYECKHMX CXEeM IPOM3BOJCTBA  BSHKYILUX
MaTepuayoB, IpaBWIa IOJ00pa ¥ COIJIACOBaHUS OOOPYMOBAHUS IS OCYHIECTBIICHHS
KOHKPETHOT'0 XUMHUKO-TEXHOJIOTHYECKOTO MPOLIECCa;

- OCHOBBI KOMIIOHOBOYHBIX PEIICHUH TEXHOJOTHYECKOr0 O0OpYAOBaHUS H
MeXaHU3aIH TPAHCTIOPTHBIX OMEPAIHii IO [IeXaM M y9acTKaM BCETO POU3BOJICTBA;

Ymemo:



- 000CHOBaTh BBHIOOP OOOPYHOBaHHS C YYETOM CBOMCTB M DPAalMOHAIBHOTO
WCIIOJIb30BaHUsl NPUPOAHBIX CBIPHEBBIX MATEPUAJIOB, TOIUIMBA, 3JEKTPOIHEPTHMHU, a TaKKE C
MaKCHUMaJIbHO BO3MOXHbBIM UCIOJIb30BaHUEM BTOPUUYHBIX PECYPCOB;

- yCTaHaBJIMBaTh TPeOOBaHMUsS K OOOPYIOBAHMIO M TEXHOJIOIMYECKMM JIMHUSAM C
LIEJIbI0 CHM)KEHUSI MAaTEpUaIOeMKOCTH, SHEPTOEMKOCTH U CO3/1aHUS MAJIOOTXO/IHbBIX TEXHOJIOTH;

- OpUHUMATh ~ KOHKPETHBIE  TEXHMYECKHE  peUIeHHuss  HOpu  pa3paboTke
TEXHOJIOTUYECKUX  IIPOLECCOB, BbIOMpAaTh OOOpPYAOBAaHME U TEXHOJIOTMH C  Yy4eTOM
9KOJIOTMUYECKUX MOCIIEICTBUN UX IPUMEHEHNS;

Braoemy:

— MeToJaMM HIpPOCKTHPOBAHMUSA M pPacyeTa OCHOBHBIX TEXHOJIOTMYECKHUX JMHUN JUIs
IIPOM3BOJICTBA BSKYIIMX MaTEpUAIIOB;

— METOJaMH HCIIOJIb30BaHUSI OCHOBHBIX (DM3MUYECKUX TEOpUH I PEIICHHS
BO3HHUKAIOIIMX MPOOJIEM, A MOHMMAaHUS NMPUHLUIOB paboThl 000pYJOBAaHUSA M YCTPOMCTB, B
TOM YHCJIE€ BBIXOSAIINX 32 IPEESIbl KOMIIETEHTHOCTH KOHKPETHOI'O HAIIPABJICHUSI.

3. Kpartkoe cogep:kanue 1 CHHILIUHBI

Paznen 1. JIpoOmibHO-TIOMOJIEHOE O00OPYAOBAaHHME 3aBOJIOB MO MPOU3BOJCTBY BSIKYIIHX
MaTepHaoB

1.1. Knaccudukanuss o0OpyaOBaHUS Ui TPOW3BOACTBA BSKYIIMX MaTEpPHAJIOB.
OcHOBHBIE TIOKa3aTelad pabOThl TEXHOJIOTMYECKOIo OOOPYAOBaHMS: IPOU3BOJAUTEIBHOCTD,
norpedisieMas MOIIHOCTh, HaneXHOCTh. Koahdumment wucmonb30BaHus 000pyrIOBaHHS,
TEXHOJIOTUYECKUH pe3epB.

1.2. 3HadyeHHe NPOIECCOB HM3MENBUYCHUS IS TPOM3BOJCTBA BSDKYIIMX MaTEpPHAJIOB.
Knaccugukanus mnpoueccoB usMenbueHus. CrnocoObl H3MeNpUYeHUs MarepuaioB. Pacxon
SHEPruu IpH U3MEIbYEHUU MaTepuasioB. BiusHue CBOWCTB H3MeENbUaeMOro MaTepuaia Ha
npolecc M3MeNb4YeHus. XapakTepUCTUKU TIyOMHBI Ipolecca u3MmenbueHus. Kiaccuduxanms
o0opynoBaHusl s H3MeNb4YeHHs MatepuanoB. OOopynoBaHue s JpOOJIEHUS TBEPIBIX
MaTepHajoB: IIEKOBble W KOHYCHble ApoOmiku. OO6opymoBaHHe A JAPOOJIEHUS MATKUX,
IUTACTHYHBIX M BIIAXHBIX MAaTEPUATIOB: BaJKOBBIE M IIEYHO-BAJIKOBBIC IPOOWIKH, 3yOdaThie
npoouiku. OcoOEHHOCTH KOHCTPYKLMHU BaJKOBBIX JPOOHMJIOK HMOPTIAHALEMEHTHOrO KIMHKeEpa.
OGopynoBanue yisi APOOJICHUS] XPYIMKUX MATEPUATIOB. MOJOTKOBBIE M yIapHO-OTpaKaTeJIbHbIC
IpoOuiKH. JIpoOMIKU-CYyIIMIKM ChIPBEBBIX MaTe€pUaloB M KeKa. THIOBbIE CXEMBbI IPOOJICHUS
MaTepuajoB C Pa3IMYHbIMHM (PU3MUECKUMHU XapakTepUCTUKaMH. MHoroctaauiiHoe IpobiieHue
MaTepHaiioB. BeiOop onTuManbHON cxeMbl Ipo0JIeHUs MaTepurana.

1.3. [lapoBeie MenbHHIBI, HX Kilaccupukamus. KOHCTPYKIMS OCHOBHBIX JeTaled H
y3JIOB IAPOBBIX MeNbHUIL. Memtonme Tena, OpoHeQyTepoBKa, MeXKaMepHble MeperopoykH,
CIOCOOBI 3arpy3Ku U pa3rpy3Ku u3MmelbyaemMoro marepuana. [Ipuoa MensHul. Teopust paboTs
IIapOBbIX MEJbHMI. BiusHHE TexXHONOrnyeckux (PakTopoB Ha padOTy IIAPOBHIX MEJbHHMIL.
NHuTencudukanusi mporeccoB M3MeNbUeHHs. Acnuparus MeIbHUIl. 3aMKHYTBIH UK paboThI
IIaPOBBIX MEJBHUI], CIIOCOOBI OPraHU3allMi 3aMKHYTOTO LHKJIA. MeXaHOXUMHUYECKUE SBICHMUS.
[[TapoBble MENbHUIIBI-CYIIHIIKH, OCOOEHHOCTH UX KOHCTPYKIUHU. [ TTMHOOONTYIIKM U POTOPHbBIE
MeNbHUIBl.  MenbHuIpl  camMou3MmenbueHuss  Aspodon u  I'mapodon. BeprukanbHble
cpenHexoaHble MenbHUIllpl. lllaxTHble, a’3pOOMIIBHBIE W POJUKO-MAsTHUKOBBIE MEJIbHUIIBL.
BubpomenbHuLbl, cTpyiiHble MeNnbHUIBL. HOBbIE BHABI MOMOJBHBIX arperaroB, MEJIbHUIIbI
HOROMIL. TexHomornueckwe CXeMbl HM3MEIBbUCHHS, MX aHaJu3 M TEXHUKO-DKOHOMHYECKAast
OLICHKA.

Paznen 2. BcnomorarenbHOoe MeXaHMUYECKOE 00OpyIOBaHHE 3aBOJIOB IO MPOU3BOJCTBY
BSUKYILIMX MaTepHaioB

2.1. Jozatopsl u mmtarenu. CrocoObl JTO3UPOBKM  MarepuaioB. J{o3aTopbl
NEPUOJIMYECKOTO U HEMpEephIBHOIO JeHCTBUSA, OOBEMHBIE M BECOBBIE J03aTOphl. BecoBble
OyHkepa. OCOOCHHOCTH KOHCTPYKIIMHM OOBEMHBIX J103aTOPOB HEMPEPBHIBHOTO JCHCTBUSA,
UCIIOJB3YEMBIX NIl  NPOM3BOACTBA  BSDKYIIMX  MATE€pPHAJIOB:  JUCKOBBIE, JIEHTOUHBIE,
BUOpALIMOHHBIE, BUHTOBBIE, BO3BPATHO-TIOCTYIATENbHbIE, sSUeHKOBble. JIEeHTOUHBIE BECOBbBIE



JI03aTOPbl C MEXAHWYECKOW W AJIEKTPOHHOW PEryaupoBKOM. [[03aTOpBI-IUTATENIN CHIPHEBBIX
UIaMOB: KOBIIOBBIM [TUTATENb, AaBTOMAaTUYECKUM PEAKTUBHBIN IUTATEIb MIJIaMA.

2.2. ObopynoBanue 1 KiaccupuKalud MaTepranoB. MeToabl pa3esieHrs MaTepralioB
no pasmepam 3epHa. CriocoObl pacceBa MaTepuajoB. Buibl paccenBarolMX IOBEPXHOCTEH.
VYcnoBuss mpoTekaHus Impouecca pacceBa. OcoOGHHOCTH KOHCTPYKIIMM CHUT U TPOXOTOB,
UCIOJB3YEMBIX Il IPOU3BOJACTBA BSKYUIMX MaTEpHUAJIOB. KOJOCHUKOBBIE BO3BpPATHO-
MoCTynarelnbHble, BUOpALlMOHHBIC, BAJIKOBBIE TPOXOTHL. Teopus cemapalud dYacTUIl B
BO3YIIHOM TIOTOKE. Y CJIOBHUS CeNapaliyl YacTHIl, 30HbI pazaencHus. KoappuuenT moaeznoro
NEICTBUS cemaparopa, LUMPKYISLHUOHHAs Harpyska cemaparopa. OcoOE€HHOCTH KOHCTPYKIIMH
CenapaTopoB, UCIOJIb3YEMBIX JJIsl POM3BOACTBA BXKYLIMX MAaTEPUAIOB: BO3AYIIHO-IIPOXOAHON
CTaTHUYECKUi cenaparop, V-cenaparop, IMHaMUYeCKUil IEHTPOOEKHBIN cermapaTop, cenapaTop ¢
BBIHOCHBIMH ITMKJIOHAMH, CENapaTopbl ¢ MOTOKOM BTOPUYHOrO Bo3ayxa. OOopynoBanue uis
KJIacCU(UKALIMU TBEP/IbIX YACTHUIl B CHIPHEBBIX IIamMax. J[yroBble cuta, TuIpOLUKIOHBI.

2.3. Ob6opymoBaHue AJisk BHYTPU3ABOJCKON TPAaHCTIOPTHPOBKU MaTepuaioB. OCOOCHHOCTH
KOHCTPYKIMU BHYTPU3aBOJICKMX TPAHCIIOPTHBIX YCTPOMNCTB, MCIOJB3YEMBIX ISl MIPOU3BOJICTBA
BSOKYIIMX MAaTepHajoB. JICHTOYHBIE, CKPEOKOBBIC TPAHCIIOPTEPHI, KOBIIOBHIE 3JIEBATOPHI.
Oco0OeHHOCTH KOHCTPYKUMH OOOpYyIOBaHUS [JIsi TPAHCHOPTHPOBKU MOPOIIKOOOPa3HBIX
MaTepuasoB, MCHOJIb3YEMbIX JUIsl IPOM3BOJACTBA  BSDKYIIMX  MAaT€pUaJIOB:  BUHTOBBIE
TPaHCIIOPTEPhl U a’pokeno0a, ITHEBMOBHHTOBBIE, ITHEBMOKAaMEpHBIE HACOCHI, SPIUQTHL.
O6opynoBaHue yisl TPAHCIIOPTUPOBKHU CHIPHEBBIX IIIJIAMOB.

2.4. OOGopynoBanue nansi OOECHBUIMBAHUS TEXHOJOTHYECKMX Ta30B. XapaKTEePUCTUKH
nbplierasoBbix cMeceil. CrocoObl OYMCTKM ra3oB OT HbUIM. OCOOEHHOCTH KOHCTPYKLHHU
o0opynoBanus Ansg  0OECHbUIMBAHUS  TEXHOJOTMYECKHUX Ta30B, HCIOIB3YEeMOIo s
IIPOM3BOJICTBA BSDKYIIMX MATE€pPHAJIOB: MbLICOCATUTENbHbIE KaMEphl, LIUKJIOHBI, TPYIIIOBBIE U
OarapeiiHble HUKIOHBI, CKpy0Oephl. CriocoObl moBbIIeHUS () PeKTUBHOCTH (PYHKIIMOHUPOBAHUS
UKIOHOB. [IpHHIMIBI AJIEKTPOCTATUYECKOTO OOECIBUIMBAHUS Ta30B. JIEKTPOPHIBTPHI,
KOPOHUPYIOLME M OCaAuTeNnbHble 3JeKTpoAbl. CrnocoOsl mMoBbImIeHUS 3(G(HEKTUBHOCTH
GyHKIMOHMpPOBaHUST  AMEKTPOoUIbTpoB. PykaBHble ¢GuubTpel. Breibop  ¢umisTpyromero
matepuana. ['paBuiinbie GuabTpbl. KoMOMHUpOBaHHBIE YCTAaHOBKU Ui OOECHBLIUBAHUS
IPOMBIIIIEHHBIX Ta30B. BeHTUIATOPHI U JbIMOCOCHl. MHOrOCTaIuitHOE 00€CIbIIIMBaHUE Ta30B.
BeiOop onTuManbHOM cxembl oOecnbuIMBaHUS. TEXHHKO-?KOHOMHUYECKas OLEHKa CXEMbl
00ecnblTMBaHUS.

2.5. O0opynoBaHue Uil XpaHEHUs U ycpeAHeHus MatepuanoB. Ckiajbl JUIsl XpaHEHUs
CBIPBEBBIX MaTepUaloB, IITa0EIbHBIE U CWIOCHBIE cKiaabl. [lpeaBapurenbHOe ycpenHEHUE
MaTepHajioB Ha CKJajax. BepTukalbHble W TOPU3OHTAJIbHBIE IIIaMOAacceiHbl, CHOCOOBI
NEpPEeMEUINBAaHUS  CBIPBEBBIX [UIAMOB. [ OMOr€HM3allMOHHBIE CHJIOCA CBIPHEBOW  MYKH.
AcnupanyoHHsle  KopoOa, crnocoObl acHmUpaluy CHUIOCOB. ['OMOreHM3allMOHHBIE CHIIOCA C
LHEHTPAIBHOW YCPEHUTEIIBHON KaMEepOu.

2.6. LlemenTHbIe cuioca. [THeBMopa3rpyskaTeny ieMeHTa. Y TaKOBOYHbIE MAIIUHBI.

Pa3nen 3. TennoBoe 00opyioBaHME 3aBO/I0B MO MMPOU3BOJICTBY BSDKYIIMX MaTepUalioB

3.1. O6opynoBanue Ans OO0XKHra MOPTIAHALIEMEHTHOTO KiuHKepa. [leunm s oOxura
MNOPTJIAHJIEMEHTHOIO KJIMHKepa. BpIOOp medHoro arperara B 3aBUCHMOCTH OT croco0a
IOPOM3BOJICTBA MoOpTIaHALeMeHTa. Kiaccudukanus Bpamammuxcs medeil.  DineMeHTb
KOHCTPYKIMU BpALAIOUINXCA TeYel: KOPIYC, KOJbla JKECTKOCTH, OaHmaxu. CrocoObl
KperieHus: OaHgakel Ha Kopryce neyd. OnopHbIE POJIMKH, KOHTPOJbHBIE poJUKU. CrocoOb!
NPEIOTBPALICHHs] CIOJI3aHMUsI Te4eld C ONOPHBIX POJHMKOB, Iepekoc posukoB. [IpuBon
BpallfaloIluXcs TMeded, CcrnocoObl KpeIuieHUs BEHIOBOM IIECTepHH K KOpIyCcy IMeYH.
VYIIIOTHUTENBHBIE YCTPOMCTBA TOPSYETO M XOJIOJHOTO KOHIA BPAIIAIOIICICS Meun. Y CTpONCTBA
JUI BO3BpaTa YJOBJIEHHOW MbulM B nedyb. OCOOEHHOCTH KOHCTPYKLMHU BpAalalOIIUXCs Teyei
MOKpPOTo croco0a MpOM3BOJACTBA, BHYTPUIIEYHBIE M 3all€uHble TEIJIOOOMEHHBIE YCTPOWCTBA.
Oco0eHHOCTH KOHCTPYKLIMH BPAIIAIOLINXCS MeYei cyxoro crnocoda Mpou3Bo/ICTBA.

3.2. CycrieH3MOHHBIE IUKJIOHHBIE TeTIIO00MEHHUKH. A3POTMHAMUYECKHNA PEXKUM PaOOTHI



HUKIOHOB. (OCOOEHHOCTH KOHCTPYKLIMU CYCIIEH3MOHHBIX TEIJIOOOMEHHUKOB JUIsl OOXKHra
JIETKOTJIAaBKUX CHIPhEBBIX cMecei. IllaXTHO-IMKIOHHBIE TErI000MEHHHMKH, cucTeMa Oaiimaca
ra3oB. CyClIeH3HMOHHbBIE TEIJIOOOMEHHUKH C JeKapOOHU3aTOpaMu ChIpheBOl MykH. Cxembl
BKJIIOYCHHUSI JEKapOOHM3AaTOPOB B CHCTEMY LMKIOHHOTO TEIUIOOOMEHHHKA. PasHOBHIHOCTH
neKkapOoOHU3aTOpoB. TeXHMKO-d3KOHOMHUYECKHE TMOKa3aTrenu dS()PEeKTUBHOCTH IpPUMEHEHUs
nexkapboHu3aTopoB. OCOOEHHOCTH KOHCTPYKIIMM BpALIAIOMIMXCS Teuel KOMOMHHPOBAHHOTO
criocoba mpomsBoacTBa. lleunm cucremsl Jlemonb. KoHBeiepHble KamblIMHATOPBL [ openku
BpaLIAIOLIUXCS TIEYEH.

3.3. YcrpoiicTBa I TpaHYJALMH CHIPHEBOM MYKH. YCTPOHCTBA JJiT 00€3BOKMBAHUS
ChIpbeBbIX IIIamoB. IllaxTHble meunm g oOkura KiauHKepa. Iledn Kumsmiero cios,
CIIEKaTeJIbHbIE PEIIEeTKH, IUKIOHHBIE TOIMKH. TerioBble arperarhl AJis MOJYy4YEHHS KIMHKepa
METO/IOM IIJIaBJIEHMSI, BATPAHKH.

3.4. KiunkepHole XoNoIuiIbHUKU. OCHOBHBIE IOKa3aTead paboOThl KIMHKEPHBIX
XO0JOAMIbHUKOB. bapabaHHble M peKylepaTOpHblE XOJOIWIbHUKH, IIYyTH IIOBBILICHUS
3¢ dexTuBHOCTH pabOThHI PeKyNepaTOPHBIX XOJIOAUILHUKOB. KOJTOCHUKOBBIE MEepeTaaKkuBaoIne
XOJIOIUIBHUKH.

3.5. OOopynoBanue nais CylmIKd MaTepuanaoB. bapaGaHHble, BUXpEBbIE CYIIMIKH,
CYIIMJIKU KUIISIIIETO CII0sL, a3pO(OHTAHHBIE CYIIHIIKH.

Paznen 4. CnenpanbHoe 000py10BaHKEe 3aBOJIOB IO IPOU3BOJICTBY TUIICA U U3BECTH

4.1. ObopynoBaHue Ijsl MIPOU3BOJCTBA BSKYIIMX MATEpUaAOB BO3AYIIHOIO TBEPACHUS.
O6opynoBaHue Ui MPOU3BOJCTBA THUIICOBBIX BSKYIIUX MaTepuaioB. OCHOBHBIC TEILIOBBIC
arperaTtbl JJIsl TIOJIyY€HUS THUICOBBIX BSDKYIIMX MAaTEpHAJIOB: CYIIWIbHbIE OapabaHsbl,
TUIICOBAPOYHBIE KOTIIBI MIEPUOINYECKOTO U HEMPEpbIBHOTO AeiicTBusl. [llaxTHbie 1 a3poOusbHbIe
MENIbHUIIBI, YCTAHOBKU JUIS OOKWTa THIICA B KHIIAIIEM CJIO€, KOHBEWepHble medyd. TersoBblie
arperarsl JUIsl IPOU3BOICTBA BHICOKOIIPOYHOTO TUIICA: IeMIi(ep, caMo3anapHUK, aBTOKJIaB.

4.2. OOGopynoBanme Il TPOW3BOACTBAa u3BecTH. (COOCHHOCTH KOHCTPYKIIMH
Bpalaromuxcs neden st ooxura u3Bectd. [laxTHeie meun uist 00XKHUra U3BECTH, 0COOEHHOCTH
KOHCTPYKLIMU Tieue mpu paboTe Ha TBEPIOM M Ta3000pa3HOM TOIUIMBE. 3arpy30dHble U
pa3rpy3ouHble ycTpoiicTBa. ['openku maxTtHpiX neueid. OcOOCHHOCTH BpAIIAIOIIUXCs Medel Auis
oOxwura wuszBectd. OOopynoBaHUE Ui TMOJNYYEHHS] H3BECTU-IIYLIIOHKH, HM3BECTKOBOTO TECTA,
M3BECTKOBOI'O MOJIOKA.

Paznen 5. OcHOBBI IPOEKTHPOBAHUS 3aBO/IOB BSKYIIUX MaTepHaioB, BoinosiHeHue KI1

5.1. OcHOBBI IPOEKTHUPOBAHUS 3aBOAOB BSDKYLIMX MaTepuanoB. CTpyKTypa MpPOEKTOB U
B3aMMOCBSA3b COCTaBJISIONIMX WX YacTedl. 3ajgaHue Ha MpOeKTHpoBaHHE. [eHepanbHBIN
OpOoeKTHPOBIIUK. OIHOCTaAUHHOE NPOEKTHPOBAHUE, TEXHOpAaObouMii HpoekT. JIByxcraauiiHoe
IPOEKTUPOBAHUE, TEXHUYECKUU MPOEKT M pabouue uvepTeku. Hopmbl TEXHOJIOTHYECKOIO
NPOEKTHUPOBAHUSA. YUEeT SKOHOMUUECKUX (DAKTOPOB MPH MPOEKTUPOBAHHH.

5.2. TexHUKO-3KOHOMHYECKOe 000CHOBaHME MpoekTa. OOOCHOBaHUE IIEIECO00PA3HOCTH
NpOeKTHpPOBaHUs 00beKTa. BiOop paiioHa u Touku cTpouTtenbeTBa npeanpusatis. O0ocHOBaHKE
€ro MOIIHOCTH, aCCOPTHUMEHTA BBIIYCKaeMOM MNPONYKIUHU, aHAJIN3 OOECHEUEHHOCTU CBHIPHEM,
AJIEKTPO’HEPIUed, TEXHOJOTMYECKMM TOINIMBOM U Bojod. OOocHOBaHHe  criocoba
TEXHOJIOTHYECKOT0 Tpoliecca mpou3BoacTBa. ObecnieueHne TpeOOBaHUIM OXpaHbl OKPYXKaroen
cpeapl npu npoekTHpoBaHuu. ColepkaHME TEXHOJOTHMUECKOM 4YacTh NpoekTa, oOume
PEKOMEHIAITMH TI0 €€ pa3padoTKe.

5.3. IlpuHIUNBI TNPOEKTUPOBAHHUS  CHIPHEBBIX 1I€XOB, BApUAHThl KOMIIOHOBKH
ob0opynoBanus. [IpoexkTrpoBanue 11exoB 00kura KinuHkepa. [IpHHIMIIBI 1 TPeANOChUTKH BbIOOpa
neyHoro  arperata. IIpoektupoBanue 1exoB 1moMosna  1emeHta. lIpoextupoBanue
BCIIOMOTaTeNbHBIX TPOU3BOJICTBEHHBIX 1IEXOB.

5.4. TlocnenoBarenbHOCTh TEXHOJOTHYECKUX PACUETOB IPU MPOEKTHPOBAHUU. BBIGOD
0a30BOro cocraBa MOPTIAHILEMEHTHOrO KJIMHKepa. MaTepuanabHbli OanaHc 3aBoja, pacuer
NOoTpeOHOCTH B HMCXOJHBIX  MaTepHajaX, »JKCIUIyaTallHOHHOM  MOIIHOCTH  OCHOBHBIX
MIPOM3BOJICTBEHHBIX I1I€XOB; pacyeT KOJIWYECTBA €AMHMUI] OCHOBHOTO TEXHOJIOIMYECKOTO



o0opynoBanus. [IpuHnunel pacuera arperaTHO-MOTOYHBIX JIMHUHM, 1M0AOOp 00OpyIOBaHUS AJIs

KOMIIIICKTallu1

arperaTHO-MmOTOYHbBIX

JIAHUN.

Metonanl

pacuera

OKCILTyaTallTHOHHBIX

XapaKTEPUCTHK OCHOBHOTO U BCIIOMOTATEILHOTO TEXHOJIOTHYECKOTO 000PYI0BaHUSI.
5.5. T'paduueckas yacth mnpoekta. TpeboBaHUS K COACPKAHHUIO, KOMIIOHOBKE U
odopmieHHIO TpadUIeCKOi YacTH TPOCKTA.

4. O0beM yueOHOM TMCUMILIHHBI
Bceero 7 cemecTp 8 cemecTp
Bunbl yueOHOM paboThI 3aq. e A;;Cz[. 3w, e A;(;Cz[. 3au. e, A;aacﬂ.
Oo0mast Tpy10eMKOCTh 7 252 5 180 5 72
AUCHUILIHHBI
Kourakruas padora - 267 | 9 222 | 64 | 089 | 32
ay/IMTOPHBIE 3aHATHS
Jlexnun 0,89 32 0,89 32 - -
[TpakTueckue 3aasitus (I13) 0,89 32 0,89 32 - -
Kypcosoii mpoekT (KIT) 0,89 32 - - 0,89 32
CamocrosiTesibHas padora 333 120 299 80 111 40
(CP): ' ' '
KonTakTHas camocTosiTenbHas 0.4 i 0.4
I()jaa61\40(?(?TOﬂTeanoe H3YYCHHE 3,33 2,22 !
Y1 119,6 80 39,6
pa3eNioB JUCIUILINHBI
Bujabl KOHTpOJIS:
Buo kommpona. 3auem ¢ 3auem
ouenkoii (KII)
JK3aMeH 1 36 1 36 - -
KonTaktHas pabota — 0.4 0.4 i i
IPOMEXKYTOUHAs aTTeCTALIUS 1 1
[ToaroroBKa K SK3aMEeHY 35,6 35,6 - -
Bujx MTOroBOro KOHTpOJIS: Ixczamen 3aqu(i< (;_I[I)eHKOI/I
Bcero 7 cemecTp 8 cemectp
Bunpt yueOHoI paboThI 3w, e ch;é). 3a4. e, A;:f 3a4. e, A:aT(I:).
O0uas Tpy10eMKOCTh
AUCHHILIMHBI 10 Y4eOHOMY 7 189 2,22 135 2 54
TUIAHY
KonrakTHas padora: 2,67 12 0,89 48 0,89 24
Jlexmm (Jlek) 0,89 24 0,89 12 - -
[Tpaktuyeckue 3anstus (I13) 0,89 24 0,89 24 - -
Kypcosoii mpoekT (KII) 0,89 24 - - 0,89 24
CamocrosiTejibHas padoTa 333 90 299 60 111 30
(CP): ' ' '
KonTakTHas caMocTosITeNTbHAs 0.3 i 0.3
padora 3,33 2,22 1,11
CaMOCTOSITETbHOE U3YYEHUE 89,7 60 29,7
pa3aesioB AUCIUIIINHBI
Buabl KOHTpOJIA:
Buo kommpona: 3auem ¢ 3auem
oyenkoiu (KII)




JK3aMeH 1 27 1 27 - -

KoHnTtakTHas pabora — 03 03 i i

IIPOMEKYTOUYHAsL aTTECTALMS 1 ' 1 ’

[ToaroToBKa K 3K3aMeHY 26,7 26,7 - -

Bua uToroBoro KOHTpoOJIA: JK3aMeH 3a4er ¢ OLEHKOI
(KTI)

AHHOTanuA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«O00opynoBaHNe U OCHOBBI NPOEKTHPOBAHMS NpeANPUATHI
10 NMPOU3BOACTBY KePaAMHKM»

1. eab aucuMmIMHBI  npuoOpeTeHre OOY4YaIOIIMMUCS YIIIYOJIGHHBIX 3HAaHUH U
KOMIIETEHIIM B 0OO0JacTH 00OpyIOBaHHA U OCHOB NPOCKTHPOBAHUS TMPEANPHITHN IO
MIPOU3BOJICTBY KEPAMUKHU.

2. B pesyabrare wu3yyeHusi AUCHMILVIMHBI O0y4Yawuuiici N0 Hporpamme
0akajiaBpuaTa J0JIKeH:

Obaaoams criienyromumu npodeccuonansabivu (I1K) komneTreHIusIMH:

— CIIOCOOHOCTBIO NPHUHHMMATh KOHKPETHbIE TEXHUUECKHUE pElIeHUs Npu pa3paboTke
TEXHOJIOTUYECKHUX IPOLIECCOB, BBIOMPATh TEXHUYECKHE CPEACTBA M TEXHOJIOTHH C Y4YETOM
IKOJIOTMYECKUX TocieAcTBri X npuMeHenus ([1K-4);

— TOTOBHOCTBIO K OCBOCHHIO U IKCIUTyaTallid BHOBb BBogMMOro odbopynosanus (I1K-8);

— CIIOCOOHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (PM3NYECKUX TEOPUH JUIsl pelIeHUs
BO3HUKAIOIIUX (PU3UUECKUX 33/1a4, CAMOCTOSITEIILHOTO MpUoOpeTeHus GU3nuecKux 3HaAHUM, AJs
NOHUMaHHS TPUHIUIIOB paboTHl MPHUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOJSAIINX 32 MPEICIbI
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3nams:

— MPUHLIHUIBI PabOThl, TOCTOMHCTBA M HEAOCTAaTKH, Haubojee MPOrPECCUBHBIE CIIOCOOBI
AKCIUTyaTali 000pyI0BaHMs JUIsl IPOU3BO/ICTBA KEPAMUKU;

— pacueT 1 000CHOBAaHUE ACCOPTUMEHTA T'OTOBOW MPOAYKLUHU M MOIIHOCTH HPEANPUSITHS,
pacueTsl NOTPeOHOCTHU CBIPhS, MAaTEPHAJIOB, 000PYI0BaAHMUS;

— OCHOBBI KOMIIOHOBOYHBIX PEIIEHUH TEXHOJIOIMYECKOI0 000pyI0BaHHs M MEXaHU3alUU
TPAHCIIOPTHBIX OMepaluil Mo 1eXaM U yJacTKaM BCEro MPOU3BOACTBA.

Ymemu:

— BBITIOJTHATH PAcUeThl MO0 TEXHUKO-2PKOHOMHYECKOMY OOOCHOBAHMIO 11€JIECO00Pa3HOCTH
POEKTHPOBAHUS (CTPOUTEIHCTBA), TEXHOJIOTUYECKOH pa3paboTKe MPOEKTa;

— IPUMEHSATH 3JIEMEHThI aBTOMAaTU3aIMN paboThl 000PYI0BaHMUS;

— MPOBOAMTH aHAJIM3 HOPMATUBHOMN JTOKYMEHTAIIUH.

Braoemy:

— 3HaHUSAMH O TIPOTPECCHUBHBIX TEXHOJOIMUECKUX TMpoleccax U 000pyH0BaHMH,
o0ecreunBaroIUX BBICOKOE KaueCTBO MPOAYKIIMH, MOBBIIIEHHE MPOU3BOAUTENBHOCTH TpyAa U
KYJIBTYpBI IPOU3BO/JICTBA;

— TEXHUYECKUMH pEIICHUSMH, OOECTCUMBAIOIIMMU  yMEHBIIEHHE 3arps3HEHUs
OKpY’KaloIlel cpeibl, yIy4llIeHue YCIOBUH Tpyaa;

— crioco0aMu TIOMCKa U aHAIM3a HOPMAaTUBHON JOKYMEHTAIIUH.

3. KpaTkoe coep:kaHue M CHUIIAHBI

Pazgen 1. O6opynoBanue 1yist moaydeHust POPMOBOUHBIX MACC

1.1. O6opynoBaHue i NOTYUESHUS U3MEIbYSHHBIX KOMIIOHEHTOB KEpaMHUECKUX Macc.

3amada NOJTYYEeHUsT U3MENBYCHHBIX TTOPOIIKOB B KEPAMUYECKHUX MPOHM3BOJICTBAX B CBSI3U
co cnenn(uIecKuMHU TpeOOBAaHUSIMHU K UX AucriepcHOCTH. PaboTta npobieHus 1 u3MelbYeHusI.

OcHOBHbIE  THUIBI  JPOOMIIBHO-TIOMOJIBHOTO  OOOPYZOBaHMS, HCIOJb3YEMOIO B




KEpaMHUYECKUX NMPOU3BOACTBaX. J[pOOMIIKM - IIEKOBbIE, KOHYCHbIE, MOJIOTKOBBIE, BaJIKOBbIE (B
TOM 4YHCIE€ CIEUUAIM3UPOBAHHBIE i TpyOboro AapoOJeHHs TIIMHBI), TIMHOPE3KH,
JI€3UHTErPaToOpbl, IOMOJIbHbIE OEryHbl, CpPEJIHEXOJOBbIE MEJIBHUIIbI, LIAPOBBIC MEIbHUIIBI
HETPEPHIBHOTO U MEPUOJNYECKOTO JACHCTBUS, BUOPAIIMOHHBIE MEIBHUIIBI, CTPYHHBIE MEJIbHUIIBI,
aTTPUTOPBI, IJIaHETapHbIe MeNbHULBL. [IpMHIMT MX pabOThI, OCHOBHBIE 3JIEMEHTHI KOHCTPYKLIUI
U CpaBHMUTEJIbHAS TEXHOJIOTMYECKass OLEHKA Pa3INYHBIX JPOOUIBHO-TIOMOJIBHBIX MAIIUH.
OcobeHHocTH  paboTel  000OpYNOBaHMSA JAJ TOHKOTO U CBEPXTOHKOIO  H3MEJIbUYCHMS.
CpaBHHTENbHAs OLIEHKA MAIlUH IO TBUICBBLICICHUIO IMPHU IOMOJIE U TPAHCIOPTUPOBAHUU
nopouikoB. Peanuzanus MeponpuaTUil 1O OXpaHe TpyAa M OKpYXarolled cpeinbl IyTeM
palKoOHATBFHOTO BbIOOpa METONOB M3MeNbueHus U obopynoBanus. COBpeMEHHbIE TCHIICHINH B
IPOU3BOJICTBE IPOOUIIBHO-TIOMOJIBHOIO 000PYAOBaHUS.

1.2. OGopynoBaHue Juisl pasleleHHUs MaTepHalloB IO KPYHNHOCTH, AJII MAarHUTHOI'O
oOoraiieHus, 103UpOBaHUSI U TPAHCIOPTUPOBKU BHYTPH LIEXOB.

Mertoabl pa3zieneHus MaTepuajoB IO pa3MepaM 3epHa. BO3MOXHOCTH, OrpaHMYCHHS,
palMoOHaNIbHBIE O00JAaCTH MCIOJIb30BAaHMS Pa3jIMYHbIX METOMOB: TIpoXodeHus (paccesa),
pasjeneHrss B BO3AYIIHOM IIOTOKE M TUApaBIMYecKoW kiaccudukanud. OCHOBHBIC THIIBI
000pyI0BaHuUs, MPUMEHAEMOr0 B KEpaMMUYECKOW TEXHOJOTHM: CUTa M I'POXOTa, BO31YyLIHBIE
Cemaparopbl,  THAPOKIacCU()UKATOPB W THAPOIMKIOHBL. ~ OleHKa  CpaBHUTEIHHOU
3¢ (}EeKTUBHOCTH IpoLecca pa3lielIeHusi B pa3MyHbIX TUMAax obopynoBaHus. CoBpeMEHHbIE
TEH/ICHIIH B COBEPIICHCTBOBAHUH YCTPONCTB IS Pa3/ICICHUS.

VYcrpoiictBa Ui BBIACICHHMS TOHKUX IIOPOIIKOB M3 BO3AYIIHOTO HOTOKAa U
oOecTbUIMBAaHUS BO3JyXa: ammapaTsl Uil LHEHTPOOEKHOTO, (MIBTPALMOHHOTO U MOKPOTO
IbIICYJIABIMBAHUA U MX OCOOEHHOCTH, a TaKK€ OCHOBBI pacueTa B Ipolieccax MPOU3BOCTBA
KepaMUKH. 3HAUYCHUE TMbUICYJIABIMBAHUS JUIS OXpaHbl TPyAa W YCTPAHEHHS 3arps3HEHUS
OKpykatome cpenpl. TeHIEHLHMH COBEpLICHCTBOBaHMS OOOpYyNOBaHMS Ui Celmapalud U
00ecnblIMBaHUS.

OcHOBHbIE TUIIBI 00OPYAOBaHMS JJIsi MarHUTHOM OYMCTKU M3MEJIbYEHHBIX MaTEpUaNOB.
O6opynoBanue Ui TPAHCHOPTHPOBKH H XPaHEHHWS W3MEJIbUYEHHBIX IOPOIIKOOOPA3HBIX
matepHranoB. OCHOBHbBIE TUIIbI TPAHCIIOPTEPOB, HJIEBATOPOB U YCTPOMCTB /1JIsl THEBMATUYECKOTIO
TPaHCIOPTAa, WX CpPaBHUTEIbHBIE OLEHKU. bByHKEpHI, CHIIOCHI, THTATeNM, J[03aTOPHI.
CoBpeMeHHbIE TeHACHIIUN COBEPIIEHCTBOBAHUS 3TOT0 000PYy10BaHHUS.

[TpumMepbl KOMITOHOBOK JIPOOUIILHO-TIOMOJIBHOTO 000PYAOBAHUS U 000PYIOBAHUS JIJIs
paszieneHus MaTepHaia 1o KpynHocTu. PacueTsl MarepuanbHOro OanaHca U ydeTa BO3BPATHBIX
noteps. [IpuHnune! BEIOOpa 000pYAOBAHHUS.

1.3. O6opynoBaHue i CMEIIMBaHUS (POPMOBOYHBIX Macc U MX 00E3BOKUBAHMS.

3amava CTaguM CMEIIMBAHUS KOMIIOHEHTOB M BBEICHHSI BPEMEHHOH TEXHOJIOTHYECKOU
CBSI3KM B 3aBHCHMOCTH OT Merojaa ¢opmoBanus. Kiaccudukanus mporeccoB MOATOTOBKU
KEePaMUYECKHX MacC M COOTBETCTBYIOIINX BHJIOB CMECHTEIBHOTO 000PYIOBAHHSL.

YcrpoiicTBo U paboTa MalllMH HEMPEPHIBHOTO ASUCTBUS AJIS CMEUIMBAHUS U YBIAKHEHUS
rpybokepamudeckux Macc. JlonactHeie cmecutenu. [lapoyBriakHUTENH.

YcrpoiicTBo U paboTa cMecuTeneil nepuoanYecKoro IeHCTBUS JJIsi CMEIIMBAHUS MacC B
IIPOM3BOJICTBE OTHEYIOPOB M TPYOOH KEepaMHKH: CMECHUTENbHBIE OEryHbl M JPYrHe MAallnHbBI
nogo6Horo tuna. CrnocoObl aBTOMaTH3aIMK YIpaBiIeHHUs paboTol cMecuTenel nepuoandeckoro
JIEHCTBHSI.

CpaBHUTENbHAS OLEHKA CMECHTENIeH MPUMEHUTEIbHO K IUIACTMYHBIM M HOJIYCYXHUM
MaccaM M T€H/ICHIIUN COBEPIICHCTBOBAHUS 3TOTO 000PYIOBAHHS.

[InukepHbIe MEMIAIKH EPUOANYECKOT0 ASUCTBUS A OATOTOBKA TOHKOKEPAMUYECKUX
Macc (BKITIOYAs pacilyCKaHWe TJIMHUCTBIX KOMITOHEHTOB). YCTpOHCTBO, Ha3HaueHWE U
CpaBHUTENbHAs OLEHKA Pa3JIMYHBIX THUIIOB MENIAIOK: TOPU30HTAJIbHBIE M BEPTHKAIbHBIC,
JIOTIACTHBIE, TIPOTIEIUICPHEIE.

[TpuHIMIBI YCTPOMCTBA M CXEMBI HCIIOJIb30BAaHMS HENPEPHIBHO-ACHCTBYIOIIMX MAaIIUH
JUIL PacIlyCKaHWsl TIUHHUCTBIX KOMIIOHEHTOB. TEHIICHIIMH COBEPIICHCTBOBAHUS MEIIAJIOK H



MAIIHUH JUIsl POCITYCKa TJIUH.

OcHoBHOE 000pyHOBaHUE, TPUMEHSIEMOE JJIsi 00€3BOKMBAHUS KEPAMUYECKUX MacC MPHU
[UIMKEPHOW MOJATOTOBKE CYCIEH3HM, OCOOCHHOCTH PEXKUMOB M KHHETUKH (PUIBTpOBaHUA.
Pemenus, obOecrneunBaronue MEXaHU3ANHUIO W ABTOMATHU3AIHMIO Pa0OTHl  (PHILTP-TIPECCOB.
BrnaxkxHocTh nmoiyyaemMbIxX KOp>Kel U UX JalbHelas nepepadorka. Mcnonbp3oBaHue UM OYUCTKA
GbunbTpaTOB IS TMPEAOTBPAICHUS 3arps3HEHHS] OKpYyXKaromied cpeapl. TeHICHIWH B
COBEpIICHCTBOBAHUU 000pYA0BaHUs /U1 00€3BOKUBAHUS IUIUKEPOB.

Oco0eHHOCTH HAcOCOB, MPUMEHSIEMBIX JUIS 3aKauyku (UIBTP-TIPECCOB M TPAHCIIOPTA
HUTMKEPOB; MEMOpaHHbIE U YEPBSYHbIC HACOCHL. TEeHIEHIIMU B UX COBEPUICHCTBOBAHUU.

[Tonyyenue mpecc-MOPOIIKOB M3 KEepaMUYECKUX NUIMKEpOB. (OCHOBHBIE THUIIBI U
0COOCHHOCTH KOHCTPYKIIMI pacHbLUIUTENbHBIX CYIIN, U CYIIWI B KUIISIIEM CJI0€, TPUMEHSIEMbIX
B KEPAMHUYECKOM TEXHOJIOTHH. ['paHy I TOPHl U UX CPABHEHHE C PACIIBUIMTEIbHBIMU CYIIUIAMHU.

[Ipumepbl KOMIIOHOBOK JAPOOUIILHO-IIOMOJIBLHOTO 000pYyAOBaHUS M OOOPYIOBAHUS IS
MOJATOTOBKH (DOPMOBOYHBIX Macc. Macco3aroTOBUTEIILHEIC IIEXH.

Pazgen 2. O6opynoBanue 11t popMOBaHUS 3aTOTOBOK

2.1. O6opynoBanue aiist (GOPMOBAHUS 3aTOTOBOK CIIOCOOOM IIACTHYECKOTO (DOPMOBaHUSI.

OcoOenHocTy TUIacCTUYECKOro (OpMOBaHUS KepaMuyeckux Macc. OCHOBHBIE BapHAHTHI
MIPOIIECCOB TUIACTUYECKOTO (POPMOBAHMS: IMPOTSKKA, MITEMIIEIbHOS (OPMOBAHHUE, pacKaTka B
Tena BpamieHus. [IpumensiemMble 17151 HUX TUIIBI 000pyI0BaHUS.

JleHTOYHBIE TpeCChHl W MSUIKA. YCTPOMCTBA JIEHTOYHBIX IPECCOB C BHUHTOBBIMHU
JIOTIACTSAMU U OCOOEHHOCTHU UX OCHOBHBIX KOHCTPYKLIMOHHBIX 3JIEMEHTOB (KOPILYC, 3arpy304HO-
MUATAaTEIbHOE  YCTPOMCTBO, BUHTOBBIC JIOMACTH, TOJOBKa, MyHIIITYK). [Iporeccs,
npoucxosmue npu (OPMOBAHMM Ha JIGHTOUHBIX mMpeccax. Buasl Opaka u cmocoObl HX
MpEe0TBPAIICHUSI.

Bakyymubie neHTouHble npecchl. Mexanu3mbl U 3pPEeKTUBHOCTh BAKYYMHPOBAHHUSI.
BonokonbiieBbie 1 MaciisiHbIe BAKYYMHbBIE HACOCHI. OCHOBHBIE TUITBI KOHCTPYKIIMM BaKyyMHBIX
MIPECCOB M X CPaBHUTEIbHAS XapakTepucTuka. Bakyymmsiiku. PexuMbl BAKyyMUpPOBaHUS U
THUITBI BAKYYMHBIX HACOCOB. BepTukaabHbIC IPECCHI I OPMOBAHMS KaHAIM3AIMOHHBIX TPYO.
Oco0eHHOCTH UX YCTpOMCTBA.

DOneMeHThl ~ pacuera  JICHTOYHBIX  TPECCOB  C  BUHTOBBIMU  JIOTIACTSIMHU.
[Tpon3BOUTENBHOCTH IPECCOB, AABJICHUE MPECCOBAHUS M OTpedIIsieMass MOIIHOCTh. OCHOBHbBIE
CBEJIEHUS O TIpeccax ISl TJIACTHYECKOTO (OPMOBAaHMS TOPIIHEBOrO THUIA. TEHICHIMH B
COBEpIIEHCTBOBAHUN 000pYAOBaHUS /TSI (POPMOBAHUS METOIOM MPOTSIKKH.

TpeOGoBaHusi, MpeabABIsiEMble K MallliHAM JJIs HApe3KH ChIpIa (3aroTOBOK) U3 Opyca,
BBIJIABJIMBAEMOTI0O JICHTOYHBIM ITpeccoM. OCHOBHBIE TUIIBI PE3aTEIbHBIX aNlapaToB. Y CTPOUCTBO
Y KMHEMaTHKa paboThl OJJHOCTPYHHOTO PE3aTeIHLHOTO CTaHKa.

[MpuHnmn paboThl pe3aTeNnbHBIX YCTPOUCTB C ¢orornemenToM. OOmue cBeneHus 00
YCTPOMCTBAX ISl aBTOMAaTHYECKOM CaJKH HAPE3aHHOTO chipua. [IpumMepsl KOMIIOHOBOK MPECCOB
JUTSI IPOTSDKKU € TIPEIIECTBYIOLIUM UM 000PYJIOBaHHEM.

Ob6opynoBanue st (OpMOBaHUST U3JIETUN TOHKOM Kepamuku. OCOOEHHOCTH Tpoliecca
dbopMoOBaHUS TeN BpalleHUs pPACKaTKOW TOHKOKEPAMHUYECKON Macchl. BrusHHe pexuma
dbopMOBaHUsT Ha CTpOEHHWE M KauecTBO c(PopMOBaHHBIX u3nenui. [ledekTsl m crocoObl ux
YCTpaHEHHS.

OcHOBHBIE BU/IbI MAIIMH /IS IOJTYYEHUS 3aTOTOBOK. DOPMOBaHHE TOHKOCTEHHBIX TTOJIBIX
U TUIOCKUX W3JeNuil (Xo3stiicTBeHHBIN (apdop, dasHC) HA PYUHBIX M MEXaHU3UPOBAHHBIX
CTaHKax.

[IpuHuun ycTpoiicTBA M OCHOBHBIE KOHCTPYKTHUBHBIE D3JIEMEHTHI IOJyaBTOMATOB:
VIOpaBJICHUE BCEMH oOmepanusiMu (OpPMOBAHHUS C TIOMOIIBIO PaCHpeeuTEeILHOTO Baa.
Paznuunblie BapuaHThI mporiecca GOpPMOBaHHUS: OJHOCTATUNHOE U IBYXCTaAHIHOE (OPMOBAHHUE,
dbopmoBaHue MmabJOHaAMH H poyMkamMu. KuHemaTtnueckue cxeMmbl Hamboliee XapaKTEPHBIX
MOJTyaBTOMAaTOB. TEHACHIIMM B COBEPIICHCTBOBAHUH 00OPYAOBAaHUS TSI (OPMOBAHUS METOJIOM
pacKaTKH.



HItemnensHble mpecchl Ui IutacTHdeckoro (opmoBaHusa. OcoOEHHOCTH Tpolecca
HITeMIeNbHOro (POpMOBaHUS M3JEIUN M3 TPyOOKEepaMHYECKHX IUIACTHUHBIX Macc. OCHOBHBIE
TUIIBl NIPECCOB, INPUMEHAEMBIX [UIsl IONPECCOBKU OTHEYNOPOB U KUCIOTOYINOPHBIX W3IEIHH,
¢dopmoBanus uepenuipl. Mx ycrpolictBo M paborta. IIpumepsl KOMIOHOBOK IPECCOB IS
HITEMIEIBHOIO  MPECCOBaHMsS C  NPEALIECTBYIOIIMM  oOopyloBaHueM. TeHaeHUuH B
COBEpILIEHCTBOBAHUH 000py10BaHUA 11l (POPMOBAHUS METOJIOM JIOIIPECCOBKH.

ITytu nonHON MexaHu3aluu npouecca GpopMmoBaHus xo3siicTtBeHHOro dapdopa u dasHca
¢ 00beOMHEHUEM Ipecca sl NPOTSDKKU, YCTPOMCTBA AJIsi Hape3aHWs IUIacToB, (pOpMyroIero
arperata M KOHBEMEpHOIO CyHIWJIa B €IHMHBIM arperar - IOTOYHYH JHMHMIO. IIpumMepsl
KOMITOHOBOK IIPECCOB IS IITEMITETILHOTO IPECCOBAHMS C IPEAIECTBYIOMIMM 000PY/JOBAHUEM.

2.2. O6opynoBaHue AJIs IPECCOBAHUS 3arOTOBOK U3 ITOPOILIKOB.

OcoOeHHOCTH M BapuaHThI Ipolecca MPEecCOBaHMUS HM3AENUil M3 MOpoImKoB. CrocoOb!
peryiaupoBaHUs JaBJIEHUS M IUIOTHOCTH. TpeGoBaHMS K MOpOLIKAM JJs IOJIYCYXOro
npeccoBaHus.  [IpuumMHBI  MOSBIEHMS WM NYTH  YCTPAHEHUS  HEPAaBHOIUIOTHOCTH,
IEPENpPEeCcCOBOYHBIX TPELMH U JIpYrux JeQeKToB NpeccoBOK. (OCHOBHbIE BapUaHThI
IPUMEHSEMbIX PEXUMOB IIpeccOBaHUS (OJHOCTOPOHHEE U  JIBYXCTOPOHHEE C)KaTue:
UCII0JIb30BaHUE IJIaBAIOIIUX (POPM, CTYIIEHYAThIE PEKUMBI IPECCOBAHMS).

Knaccudukanus mpeccoB Mo MCTOYHUKAM CO3JAHHS MPECCYIOMIETO YCHIIUS, 10 THUIIAM
IIPECCYIOIIMX M NEPEMENIAI0IINX MEXaHU3MOB, [0 PEKHMaM IpeccoBaHMs. PeBosibBEpHbBIE U
POTOpPHBIE MPECCHI.

Mexanuueckue mnpeccel. IIpyuHIMI JeMCTBUS M JOCTOMHCTBA KOJEHOPBIYa)KHOIO
mexanu3zMa. KoHCTpykius u paboTa TUIMUYHBIX KOJCHOPBIYAXKHBIX MPECCOB JUIS TMPECCOBAHUS
OTHEYNIOPOB, CTPOMTEJIBHOIO KUPNHYa M IUIMTOK. MeXaHu3Mbl Ui 3aChIIKM Macchl U
BBITAJIKUBAHUSI M3JENUN. YCTpoilcTBa sl THAPABIMYECKOTO DPETYJIMPOBAHMS JIaBJICHUS Ha
MEXAHUYECKUX INpeccax.

[IpuHIMN NEHCTBHSI MU OCHOBHBIE JJIEMEHTHI KOHCTPYKIMH (PUKIMOHHBIX IIPECCOB.
Cremuduueckue O0COOCHHOCTH Ipollecca IpeccoBaHUS Ha 3Tux npeccax. CrnocoOsbl
aBTOMaTH3aIMK (PUKIIMOHHBIX TPECCOB. BUHTOBBIE MPECCHI C TYTOCTATOPHBIM IMPHUBOIOM.

I'mppaBnuueckue mpeccbl. OCOOEHHOCTM UM OCHOBHblE 00JacTH  NPUMEHEHUs
TU/IPABIMYECKUX IPECCOB B KEpaMUYECKOW TeXHOJOTMU. OCHOBHBIE THUIBI THUIPABINYECKUX
IIPECCOB, NIPUMEHSAEMBIX B IIPOU3BOJICTBE OTHEYNIOPOB, KEPAMUYECKUX IIIMTOK U TEXHUYECKOU
kepamuku. OOopynoBaHHE TUIPABIMYECKOW CXEMbI IPECCOB: HACOCHI, AKKyMYJSITODBI,
npeoOpa3oBaTesid  JaBJI€HMs,  30JIOTHUKM,  KJIamaHbl.  ABTOMAaTH3allUsl  YNpaBJICHUs
TUIPaBIMYECKUMH IIpeccaMu (paccMaTpUBaeTCs Ha IPUMEPE OJHOIO U3 MIPECCOB).

OcHOBHBIE 0COOEHHOCTH M METO/IbI IPECCOBAHUS U3JIeNUi CI0KHON (popmbl. HekoTopbie
KOHCTPYKTUBHBIE  pelIeHHus Tmpecc-popM, KEpHOB U  IIyaHCOHOB, 0O€CHeYMBarOIINX
BblpaBHHBaHHE KOI(D(UIMEHTOB cxaTtud. [uapocTtaTuyeckoe M KBa3HMM30CTaTUYECKOE
npeccoBanue. BubponpeccoBanue. 'azocrarnueckoe npeccoBaHue.

CoBpeMeHHbIE TEHJEHIIMM COBEPIIEHCTBOBAHMS IIPECCOB IJIs MIOJyCYXOr0 IIPECCOBAHUS.
[Ipecc-bopMbl st MpeccoBaHUs KEpaMUYECKUX IUIUTOK: 3€pKajibHblE, C Iepeaayei,
TUAPOCTATUYECKUE IITaMIIbl. [[puMepsl KOMIIOHOBOK IPECCOB ISl MOJYCYXOI'O MPECCOBAHUS U
MPEIIECTBYIOLIEr0 000y 10BaHUS.

2.3. OGopynoBaHue s (OpMOBaHMS 3arOTOBOK METOAOM JIMTbS, METOJOM OOTOYKH.
JonomuauTtensHas 00paboTKa.

OcobeHHOCTH Tpoliecca JUThsl KEpaMHUYECKHX MUTUKEPOB B TMOPUCTBIE (OPMBI.
TpeboBanust Kk nuMkepaM U nopucteiM  (opmam. Kiaccupukanus MeToAOB JUThH,
OpUMEHSeMbIX B KepamMHyeckod TexHosoruu. OOopynoBaHHME JHUTEHHBIX IEXOB IS
MIPOM3BOJICTBA CAHUTAPHO-CTPOUTENIBHON KepaMHMKH. MeIanku, HacoChl, IIITUKEPOIPOBOIBL,
yCTpoOMcTBa Uil BakyyMHpOBaHMS IUIMKepoB. Ilepexon oOT JMTEMHBIX KOHBEWEPOB K
MEXaHU3UPOBAHHBIM JTUTEHHBIM CTEHIaM.

YcrpoiictBo M paboTa KapycenbHOW MAIIWHBI U OTIMBKM TOHKOCTEHHBIX ITOJIBIX
U3JIEIMI METOJIOM CIIMBHOTO JIUTHSI.



O6opynoBaHue nsi TOPSYETO JIUThA M3ACIUN U3 TEPMOIUIACTHUYHBIX LUIHKEPOB.
TunuyHble KOHCTPYKIMU JIUTEHHBIX MAIIUH U PEKUMBI KX PaOOTHI.

CrocoObl M3rOTOBJEHHMS TOHKMX KEpaMHUYECKHX IUICHOK, a TaKXke KepaMHU4ecKon
(baneps.

OcoOenHoctu nuThsl 1oA jAaBineHueM. OOOpyqoBaHME M JUThS HU3JEIHA TOJ
JTABIICHUEM.

KoMmmoHoBouHbIe perieHust o pa3MenieHuto o0opynoBanus npu (OpMOBaHUU METOJOM
auThs. TeHIEHIINU COBEPIICHCTBOBAHUS 000PYIOBAHUS IS TUThSI KEPAMHUYECKUX U3ICTHUIA.

O6opynoBanue 11 00pabOTKH pe3aHreM (0OTOUYKH) 3arO0TOBOK H30JIITOPOB. MOKpHIN U
CyXxol cmocoObl rnazypoBanusa. OOOpyZOBaHWE ISl TJIA3ypOBaHHMS M3ICITUA METOAaMu
OKyHaHHUS, I[OJINBA, MYyJbBEPU3ALMHU, DJIEKTPOCTATUYECKUM, OJHOBPEMEHHBIM IPECCOBAHUEM
IJIMTOYHOTO CJI0S ¥ TJIa3ypH. Y CTPOMCTBO IIa3ypOBOYHOr0 KOHBENEpa ISl TUIUTOK.

PotopHble U pPOTOpHO-KOHBEWEpHBbIE JMHUU U BO3MOXKHOCTH HMX HCIIOJNb30BAaHUS B
TEXHOJIOTUN KEPAMHKH B CPABHEHUH C POOOTH3UPOBAHHBIMUA KOMILJICKCAMH.

Pa3nen 3. OCHOBBI MPOEKTUPOBAHUS IPEAIPUITUIA IO IPOU3BOICTBY KEPAMUKHU

3.1. O0mmue nosIoKeHUsl O MPOEKTUPOBAHUU.

TexHuKO-35KOHOMUYECKOE O00OCHOBaHME, BBHIOOD MecTa CTPOUTENbCTBA, 33/JaHHUE Ha
npoekTrpoBanne. OcHoBHbIe omnpexaenenus. [IpeanpoexktHeie paboTbl. OOmas MOsSCHUTEIbHAS
3anucka. ['eHepanpHBI MIIaH U TpaHCHoOpT. TexHonoruueckue pemenus. OpraHuzanus u
yCIIOBHS TpyAa paOOTHUKOB. YIIpaBlieHHE MPOWU3BOACTBOM M IMPEINPUATHEM. APXUTEKTYPHO-
cTpouTenbHble pemieHusa. CrenuanbHOe OO0OpyIOBaHUE, ceTH M cucrteMbl.  OpraHuzanus
ctpoutenbeTBa. OxpaHa oOkpykaromed cpenbl. CrenuaabHO-TEXHHYECKHE MEPOTPHUSTHS
TrpaXXAaHCKOW 00O0pOHBI. MeponpHusaTiss MO MPEeAyNpexJACHUIO YPE3BBIYAWHBIX CUTYalUM.
CwmerHast nokymeHTanus. DPPeKTHBHOCTh WHBECTHIINH.

Ponp crenmanucra npu npoeKTUpOBaHUH. J[eHCTByIONIME HOPMATUBHBIE TOKYMEHTHI IO
CTpOUTENBCTBY. HOPMBI TEXHOIOTHYECKOTO TPOCKTHPOBAHUS M TEXHHKO-DKOHOMHYECKHE
noKaszaTenu npeanpusatuii kepamuueckoit npomsinuieHHoctH. Cucremsl ECKJL, ECT/, ECTAC
B IPOEKTHPOBaHUH. [IprMeHeHNnEe KOMITBIOTEPOB IPH MPOCKTUPOBAHUH.

3.2. ConeprkaHue KypCOBBIX CTYACHUECKUX padOT U IUMIJIOMHOTO MPOSKTUPOBAHUSI.

Tematuka KypcOBBIX CTYIAEHUECKMX pabOT U JAMUIJIOMHBIX NpoekToB. OO0beM U
coJiepKaHWE KYypCOBOM CTyaeHuecKkol paboThl W AMIUIOMHOro mpoekta. OcobeHHoCTH
MPOSKTHPOBAHUS MIPH PEKOHCTPYKIUH JACHCTBYIOMETO MpeAnpusaTas. ICTOYHUKH HEOOXO0IMMOM
uHpOpMaLUU JJI1 KypCOBOTO U JAMUIUIOMHOIO MPOeKTUpoBaHMs. [IpruMeHeHre BBIUNCINUTENIbHON
TEXHUKHU TPU TIPOCKTUPOBAHUH.

TpeboBanust 1o OGOPMIIEHUIO PACUETHO-TIOSCHUTEIBHOM 3alUCKU K JUINIOMHOMY
npoekty. Pazgensl, Bxomsmme B y4yeOHbIH TpoekT. OOOCHOBaHME 11€71€CO00Pa3HOCTH
IPOEKTHPOBaHUs 00beKTa. BrIOOp paiioHa U TOUKU CTPOUTENHCTBA npeanpuatus. O60CHOBaHME
€r0 MOIIHOCTH, aCCOPTHMEHTA BBHIITYCKAeMOH MPOIYKIINU, aHAIH3 OOECTICYEHHOCTH CBIPHEM,
AIIEKTPOIHEPTHel, TEXHOJOTUUYECKUM TOIUIMBOM U BOJOM.

Ob6ocHoBaHME crmocoba TEXHOJOTUYECKOTO TMpolecca NpousBojacTBa. ObecrneueHue
TpeOOBaHUN  OXpaHbl  OKpyXarolied cpeapl Mnpu  npoektupoBanuu.  CopaepikaHue
TEXHOJIOTUYECKON YacTH TpPOeKTa, OOmue peKOMEeHIaluu 1o ee paspadorke. I[lomxbemHO-
TPAHCIOPTHOE 00Opy/lOBaHME M BHYTPHUIEXOBOH TpaHcmopT. IIpMHIMIBI MPOEKTUPOBAHMS
Macc03aroTOBUTENIFHBIX [1€XOB, BapHaHTHl KOMIIOHOBKH 00opymoBaHus. [IpoekTtupoBaHue
11eX0B (POPMOBaHMSI KEpAaMHUYECKHX 3arOoTOBOK. [IpoeKTHpoBaHUE 11eXOB 00KUTa KepaMUYECKHX
3aroTOBOK. [ [pUHIIMITEI M TIPEAITOCHUTKH BEIOOpA TIEYHOTO arperara.

3.3. TunoBsle pemieHus Mo BEIOOPY M pa3MEIeHUI0 000PYT0BaHMS.

[Tpon3BoACTBO OTHEYNOPOB, KAHAIN3ANNOHHBIX TPYO, KHCIOTOYIIOPHBIX U3ICITHH.
[Tpon3BOICTBO CTEHOBBIX MAaTEPUANIOB, KEpAMHUECKUX TPYOOK, CAHUTAPHON KEPaMHUKH,
xo3siicTBeHHOTO (hapdopa u asiHca, HIeKTpor30yATOpoB. HekoTopsie 001111e 0coOOeHHOCTH
TEXHOJIOTHYECKUX CXEM IMPOHM3BOJICTBA TEXHUYECKON KEPAMHUKH.

Brei6op cocraBa kepammuueckoro mnonydabpukara U uznenaus. MarepualibHblil OanaHC



3aBOJIa, pacyeT MOTPEOHOCTH B UCXOJHBIX MaTepHuaiax, HKCIUTyaTallMOHHOW MOIIHOCTH
OCHOBHBIX  TNPOM3BOJCTBEHHBIX  IIEXOB;  pacyeT  KOJWUYECTBA  E€IUHHUILl  OCHOBHOTO
TEXHOJIOTHYECKOro 000opyaoBaHus. [IpuHIMIBI pacyeTa arperaTHO-TOTOYHBIX JUHUHU, MOAOOD
0o00opyOBaHUA JUIsl  KOMIUIEKTAllUM  arperaTHO-NMOTOYHBIX JIMHUK. Meroasl  pacuera
AKCIUTYaTaIMOHHBIX XapaKTEPUCTHK OCHOBHOTO TEXHOJIOTHYECKOTO 000Dy I0BaHHUS.

I'pacdmueckas yacth mpoekra. TpeOoBaHUS K COJIEPKAHUIO, KOMIIOHOBKE U O(hOPMIICHUIO
rpaduyeckoil 4acTu TmpoekTa. IlocienoBaTeabHOCTh BBIOJTHEHHUS TUIJIOMHOTO IIPOEKTA.
[Ipencrasnenue npoekToB K 3auute. [lopsaok 3amuTel IpoeKTa.

3akmroueHue. Ponb  coBepIIeHCTBOBaHUS OOOpPYAOBAaHHMS B IIPOTPECCE TEXHOJIOTHH
KepaMUKHU Ha COBPEMEHHOM JTarle.

4. O0beM y4eOHOM JUCHHILIMHBI

Bceero 7 cemecTp 8 cemecTp
Bunbt yueOHOM pabOThI 3au. e, Axan. 3au. e Axan. 3au. e Axap.
qac Jac qac
O01mas Tpy10eMKOCTh 7 252 5 180 9 79
U CHUTTHHBI
Konraxrnas pagora - 2,67 96 2,22 64 0,89 32
ayIMTOPHbIE 3aHSATHS
Jlexnuun 0,89 32 0,89 32 - -
[TpakTnueckue 3anstus (I113) 0,89 32 0,89 32 - -
Kypcosoii mpoekT (KIT) 0,89 32 - - 0,89 32
CamocrosiTesibHas padoTa 3,33 120 222 80 111 40
(CP):
KO6HT8,KTHa$I CaMOCTOSITEeIIbHAS 0.4 i 0.4
e 3,33 2,22 1
aMOCTOSITEIIEHOE H3yUCHHE 119.6 80 396
pa3/iesoB AUCIUILINHBI
Buasbl KOHTpOJIA:
Buo kommponsa: 3auem ¢ 3auem
ouyenxou (KII) aune
JK3aMeH 1 36 1 36 - -
KonTaktHas pabota — 04 0.4 i i
IIPOMEKYTOUYHAsl ATTECTALMS 1 ' 1 ’
[ToaroroBka K SK3aMeHY 356 35,6 - -
Bua uToroBoro KOHTpoOJIA: 3a4der ¢ oneHKoOI
JK3aMeH (KIT)
Bceero 7 cemecTp 8 cemecTp
Bunsl yaeOHOM paboThI 3au. ex. Actp. 3au. ex. Actp. 3au. ex. Actp.
qac qac Jac
O0mas Tpya0eMKOCTh
AUCHUILIMHBI M0 Y4eOHOMY 4 189 2,22 135 2 54
TLUIAHY
KonTakTHas padora: 2,67 72 0,89 48 0,89 24
Jlexm (Jlek) 0,89 24 0,89 12 - -
[Tpaktuueckue 3anstus (I113) 0,89 24 0,89 24 - -
Kypcosoii mpoekT (KIT) 0,89 24 - - 0,89 24
CamocrosiTeibHas padora 3,33 9 222 60 111 30
(CP):
KonTakTHas camocTosiTenbHas 3,33 0.3 2.22 i 111 0.3
pabora




CaMocTosATEIbHOE U3YUYEHHE 89 7 60 99.7
pa3ziesOB TUCIUILUTHHBI ' '
Buasbl KOHTpOJIA:

Buo kommpona: 3auem ¢ 3auem
ouenxoi (KII)

JK3aMeH 1 27 1 27 - -
Konrakrnas pabota — 03 03 i i
MIPOMEXKYTOYHAs aTTeCTalus 1 ' 1 ’

[ToaroroBka Kk 3K3aMeHy 26,7 26,7 - -
Buja uToroBoro KOHTpoOJIs: Jx3amen 3aqu(i( (ﬁl)eHKOH

AHHOTanUA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«O00opynoBaHNe U OCHOBBI NPOEKTHPOBAHUS CTEKOJIbHBIX 32B0I0B»

1. Heap aucUMIUVIMHBI — TpUHOOpETEHHWE 3HAHMM M KOMIIETCHIIMM B o0iactu
COBPEMEHHOI0 000pYyIOBaHUS, HMCIOJIB3YEMOTO Ha BCEX CTaIUAX IMPOU3BOJCTBA H3JENUN U3
CTEKOJI, ¥ KOMITJICKTAllMU MEXaHU3UPOBAHHBIX JIMHUNA U3 3TOTO 000PYIOBAHHUS.

2. B pe3syabrare MH3y4YeHHs JAUCHMIUIMHBI O0Yy4YalIMiicsi 1O mporpamme
0akajiaBpuaTa J10JI/KeH:

Obnaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHuusamu:

— CIIOCOOHOCTBIO NPUHUMATh KOHKPETHbIE TEXHUYECKUE pELIeHUs IpH pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BBIOMpPATh TEXHUYECKUE CPEACTBA U TEXHOJOTHMHM C YYETOM
IKOJIOTUYECKUX TocieAcTBri X npuMeHenus ([1K-4);

— TOTOBHOCTBIO K OCBOCHHUIO M IKCILTyaTallii BHOBb BBOMMOTro obopynoBanus (I1K-8);

— CIIOCOOHOCTBIO MCIOJIB30BATh 3HAHUS OCHOBHBIX (PM3UYECKHUX TEOPHH ISl pEIICHUS
BO3HHUKAIOIINX (U3NYECKUX 33Jau, CAMOCTOSATEIILHOTO NpuoOpeTeHus (U3NYEeCKUX 3HaHUM, A7
NOHUMAaHHS TPUHIUIIOB paboTHl MPHUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOJSIINX 32 MPEICIbI
KOMIETEHTHOCTH KOHKpeTHoro Hampasienus (I1K-19).

3uams.

— THWIIBI, TIPUHIMIBI PaOOTBI, OCOOCHHOCTH KOHCTPYKIMH W CHCTEM YIPaBICHHUS
OCHOBHOT'O MEXaHMUYECKOI'0 M TEIUIOTEXHUUECKOT0 000pYI0BaHUS CTEKOJIBHOTO MIPOU3BOICTBA;

— TEXHMKO-?KOHOMMYECKHE  XapaKTePUCTUKH  OOOpPYIOBAaHUS U  OCHOBBI  €ro
OKCIUTYyaTaIlH B COCTABE TEXHOJIOTUIECKHUX JIMHHIA;

- BCIIOMOTaTeNbHOE 000PY/JOBAaHUE CTEKOJIbHBIX 3aBOJIOB;

- o0II1e TIOJI0KEHUSI O IPOSKTHPOBAHUH TTPOU3BOCTBA;

- OCHOBHBIC JTalbl W TNPUHIMIBI MPOSKTUPOBAHUSA TEXHOJOTMUYECKUX JIMHHUM
NIPOM3BOJICTBA CTEKIJIOM3/IENNH, OCHOBBI KOMIIOHOBOYHBIX PEUICHWH MpPHU MPOSKTUPOBAHUU
TEXHOJIOTUYECKUX JTUHUNA TPOU3BOJICTBA CTEKIOU3ACIIHI.

Ymemo:

— BbIOMpaTh  paluoHaJbHble U  J(PQPEKTUBHBIE TEXHOJOTHYECKHE CXEMbl U
TEXHOJIOTUYECKHE PEKUMbI U3TOTOBJIEHUS CTEKIIOU3IEIINH;

— noabupare 000pyAOBaHHE TEXHOJOTHUECKUX JIMHUHN NMPOU3BOACTBA CTEKIOU3JIEIUN U
MIPOBOJIUTH €T0 KOMITOHOBKY;

— aHaJIM3UPOBATh TEXHUYECKYIO M HOPMATHBHYIO TOKYMEHTAIIHUIO.

Braoemy:

— METOJIaMH pacyeTa OCHOBHBIX IapaMeTPOB W XapaKTEPUCTHK TEXHOJIOTHYECKOTO
000pyI0BaHUS CTEKOJIbHBIX 3aBOJIOB;

— METO0JIaMH COCTaBJICHUS TPOU3BOICTBEHHOM MPOrpaMMbl CTEKOJIBHOTO ITPOU3BOICTBA;




- METOAAaMHU COCTaBJICHUS NMPOU3BOACTBEHHON MPOrpaMMbl CTEKOIBLHOTO
IPOM3BOJCTBA; METOJAMU OLEHKA 3(PPEKTUBHOCTH PaOOTHI TEXHOJIOTHUECKOMN
JVHHH.

- METOJaMU TI000pa U KOMIIOHOBKH O0OPY/IOBaHUSI TEXHOJIOTHMUECKUX

JIMHUAW TIPOU3BOJICTBA CTEKJIOU3IEIUM.

3. Kpatkoe cogep:kanue AU CUHUITIUHBI

Pazgen 1. OOopymoBaHue Ui NPUTOTOBIICHMS, XPAaHEHUS, TPAHCIIOPTHPOBAHUS U
3arpys3Ku IMHUXTHI B CTCKIIOBAPCHHBIC IICYH

1.1. OOGopynoBaHue [uUis IOATOTOBKH CBHIPHEBBIX MAaTEPHAJIOB M IPHUTOTOBICHUS
TN XThI

HopmaTtuBHBIE  TpeOOBaHMS K  IPOIECCY  IOJATOTOBKM  CBIPbS  CTEKOJBHOM
MMPOMBIIIJICHHOCTH, KOHAUIIMOHHBIC u HCKOHAMIIMOHHBIC CBIPLCBBIC MaTepuraibl JJIsA
HPUTOTOBJICHHS CTEKOJIBHOM IITMXTEHI.

TexHomOrn4ecknue CxXeMbl IMOATOTOBKM KBApLCBbIX IIECKOB, IOOJIOMHUTOB, IIOJICBBIX
IIIIATOB W JPYTHX TPHUPOAHBIX CBHIPbEBBIX MarepuasioB. OCHOBHOE M BCIIOMOTATEIbHOE
o0opynoBanue s 00paOOTKH CHIPHEBBIX MaTE€pHajOB — CYHIMJIbHBIE OapabaHbl, APOOHIIKH,
MEJIbHHIIBI, KJIACCU(UKATOPBI, TPAHCIIOPTHBIE CPEJCTBA U MbUICYJIaBIMBAOIIIE YCTPOUCTBA.

TpeboBanust K cTekoiabHOW 1mmXTe. CpaBHHUTENIbHAS XapaKTePUCTHKA W  BBIOOP
00Opy/OBaHUS Ul TPUTOTOBICHHS CTEKOJBHOM mMXTHL. J[03aTOppl C aBTOMAaTHYECKUM
YIIpaBJICHUCM. KOHTeﬁHepHLIC, JIOMAaCTHBIC, TApCIbYaThIC W INJIAHCTAPHBLIC CMCCUTCIIM INHUXTHI.
TexHosornueckas cxema ¥ KOMIIOHOBKa 00OPYIOBAaHUS J103MPOBOYHO-CMECHTENIBHBIX JIMHAN U
OTIIeNICHU Tpou3BoAuTENbHOCTRIO OT 50 mo 500 wm Oosee T/cyrku. CraHmapTHOE U
HecTaHJapTHOe 00opynoBaHue cocTaBHbIX LexoB u JICO crekonbHBIX 3aBOOB. LMKIOHHBIE
IBIJICYJIABIIMBAIOIINE YCTPOWCTBA, PYKaBHBIE (DMIIBTPHI M 3JIEKTPO(UIBTPHI B COCTABHBIX I[eXaX U
JACO. YcTpoiCTBO, NPUHLIUI ACUCTBUS 3NIEKTPOPHUIBTPOB U OICHKA CTEICHH OYHUCTKH
BO3/YIIHBIX CPEI.

1.2. OGopynoBaHue Ist 3arpy3KHU IUXTHI M BO3BPATHOTO 00S B CTEKJIOBAPEHHYIO T1E€Yb.

Croco0bl ¥ CHCTEMBI 3arpy3Ku IHUXTHI U 0os B CTCKJIOBAPCHHBIC IIC€YU IIEPUOJNYCCKOTO
U HeNpephIBHOTO JAeHCTBHs. TpeOoBaHUS K BO3BpaTHOMY 0010 M 00OpyAOBaHHE Uil €ro
IIOATOTOBKH.

YcTpolicTBO, NMPUHLMIT JEHCTBUSA, pacyeT TEXHHUYECKUX IOKa3aTened M dKCIUTyaTalus
OCHOBHBIX MCXAHHMYCCKUX 3arpy3dyuMKOB IMHUXThI: CTOJBHBIX, BHHTOBBIX, ILIYHXCPHBIX U
POTOPHBIX. 3arpy3uuKU-TENII000MEHHUKH IS 1Oo0TpeBa MHUXTH U 00s. IlpuHiune! nmoxdopa
TEIIIOHOCHUTEIIEH AJid Harp€Ba HIMXTHI. CucreMbl aBTOMaTHYECKOTO YIIpaBJICHUA MpoHeccaMu
BBIPAOOTKH CTEKJIOMACChI M 3arpy3KH XTI U 00S B MeYb.

OcoOeHHOCTH 3arpy3kKd IIUXTbl U 008 B JJIEKTPUUYECKUE CTEKJIOBAPEHHBIE II€UU.
KoHcTpyKIus ¥ TEXHUYECKHE XapaKTEPUCTUKU 3arPy3UMKOB JUIsl SJIEKTpOIeyei.

Paznen 2. O6opynoBanue 11si BBIpaOOTKU U (HOPMOBAHUS CTEKIIA

2.1. O6opyznoBaHue /i MTUTAHUS CTEKIO(GOPMYIOIUX MAIIKH.

CriocoObl MUTaHMs CTEKJIOMACCOM MallMH HENPEPHIBHOIO U JTUCKPETHOrO (OPMOBAHUS
crexionsnenuii. Iluranme crekaoMaccoil MamMH C  OTHAENEHHOW 30HOM (opMOBaHUS B
IIPOU3BOJICTBE JUCTOBOTO U MPOPUIBHOIO CTEKOJ, CTEKISIHHBIX TpyO: cucrembl BBC nogounsie
u Oesnonounsle, ' BT, ¢uoar-ycTaHOBKH, MpOKaTHbIE MAaIlMHBL. MexXaHUYecKHe KallelbHble U
cTpylHble nuTarend. KoBmeBoi, mapoBOi U BaKyyMHBIA IUTATENN. Y CTPOMCTBO MUTATENIEH, UX
KJaccu(uKalus MW TeMIepaTypHble peXuMbl paboThl. CHHXpOHM3alMs pabOThl MHUTATENS U
CTEKIIO(OPMYIOIIECH MAIIIUHBI.

2.2. Teopernyeckrue OCHOBBI (opmoBaHus crekiousaenuil. Kimaccuduxanus u
XapaKTepUCTHKA COBPEMEHHBIX CIOCOO0B (hOPMOBAHUS CTEKJIA U CTEKJIOU3IETHH.

OcobeHHOCTH TerIo00MeHa OECIBETHBIX W OKPALIEHHBIX CTEKIoMacc ¢ (GOPMYIOIIUMHU
yCTpOMCTBAMH B TEMIEPATypHOM HHTepBasie GopMOBaHUs. TeIIOBble PEKUMbI LIUKINYECKUX U
HEMpepbIBHBIX  TnpoueccoB  (opmoBaHusa. OCHOBHBIE  TEXHOJIOTMUYECKHE  MapaMeTphl,



XapaKkTepusylomue pexuM  ¢opmoBaHus. M3oTrepMuueckoe U BBICOKOTEMIIEPATYpHOE
¢dopmoBanue creknonzaenuid. CBsi3b MPOU3BOAUTENFHOCTH CTEKJIOPOPMYIOIMIMX MAIIUH C
TEXHOJIOTMYECKUMH [apamMeTpaMH BhIpabaThIBAEMBIX U3/IEIUH.

2.3. O6opynoBanue cuctem sogodroro (BBC) u 6e3nogounoro (BBC) BepTukambHOTO
BEITATHMBaHUs cTekiaa. Mammasl cucteM BBC nu BBBC: TexHonornyeckue cxeMmbl (OpMOBaHUS
JICHTBI, YCTPOUCTBO M 00OPYAOBaHUE MOAMAIIMHHBIX Kamep. [IpuHIumn neicTBus, ycTpoicTBoO 1
SKCILTyaTalusl TAHYJIbHBIX MAIlUH JUIS JIOAOYHOTO U O€3JI0/I0YHOTO BBHITSTUBAHUS JIMCTOBOTO
crekna. Kunemaruka, yCTpoHCTBO mpuBoAa U perynupyoomux cucreMm wamuH BBC.
CpaBHUTENbHAS XapaKTEPUCTHKA TSIHYJIbHBIX MamuH. VHTeHCHuduKanus BbIpadOTKH U
COBEpIIICHCTBOBaHUE KOHCTpyKmu MammH BBC. MexaHusmbl uisi OTOOPTOBKH, MOAPE3KH U
OTJIOMKH JIUCTOB MPU MAIIMHHOM BBIPAOOTKE.

Knaccupukanmss u  XapakTepuCTHKa pa3iMyHBIX CHOCOOOB W YCTaHOBOK ISt
MEXaHU3UPOBAHHOW BBIPAOOTKH TpyO, TpYyOOK U crepxkHei. TexHomornyeckas cxema
¢dopmoBaHus TpyOBI O€3J10I0YHBIM BBITATHBAHUEM, YCTPOMCTBO U 000pyI0BaHHE TOMAITTHHON
kamepsbl. [IpuHIMD AeicTBUSA, YCTPONCTBO, KMHEMAaTHWKa MPHUBOJAA U PETYIUPYIOLIUX CUCTEM
mamuH tuna BBT. UnaTencugukamus padoTs! 1 coBepiieHcTBoBanue Mamna BBT.

TexHonoruueckue cxembl y3JI0B (OpMOBaHUS TPYOOK M CTEpKHEH TOpHU30HTATbHBIM
ciocobom (meron J[lanuepa). IlpuHIMn AeicTBUA MAalllUH, WX YCTPOMCTBO, TEXHUYECKas
XapaKTepUCTHKA, IKCIUTyaTallus U aBTomMaTtu3anus padotel. COBEpIIEHCTBOBAHNE KOHCTPYKIIUU
Y TIOBBIIIEHUE ITPOU3BOIUTEILHOCTH KOHBEHEPHBIX TSHYJIbHBIX MaIIHH.

2.4. ObGopynoBaHue Jjsl MPOU3BOACTBA MPOKATHOTO CTEKJIA. Pa3HOBUIHOCTH MPOKATHBIX
MallMH, WX HA3HAYEHHE U CpaBHUTENIbHAs OILIEHKAa. YCTpPOICTBO, XapakTepUCTUKA U
SKCIULyaTalusl CTOJIbHBIX MAaIlMH M YCTAaHOBOK MEPHOJMYECKOr0 IpoKaTa JUCTOBOIO CTEKIA.
BankoBble MalMHbl HENPEPBHIBHOTO MPOKaTa CTEKJIA — MPUHLIUI AEUCTBUS, YCTPOUCTBO, PEXKUM
paboThl. XapakTepUCTUKA KOHCTPYKIMU W OSKCIUTyaTalds BAJIKOBBIX MAIIMH HEMPEpPBHIBHOTO
IIpOKaTa CTEKJa: JMCTOBOIO, y30p4aTroro, apMHUpPOBAHHOIO, MPOPUIMPOBAHHOIO U KOBPOBO-
Mo3zauyHoro. Mammusr [1JI-1-16-, HII-1001, III'-4, JIYAC-1, IIIIC-500. KommoHOBka u
TEXHUYECKas  XapaKTepUCTHKa O0OpyJOBaHMsS B  JIMHUSX  HENPEPBIBHOIO  IIPOKATa.
CoBepLIEHCTBOBAHUE KOHCTPYKIMH M CHUCTEM YIIPABJIECHUsS MPOKAaTHBIX MamuH. Pacuer
MPOU3BOJUTENILHOCTH, MOIIHOCTH MPUBOJA U MPOYHOCTH OCHOBHBIX 3JIEMEHTOB KOHCTPYKLHUN
MPOKATHOM MalllUHBbI.

2.5. Ob6opynoBanue misa (HOpMOBaHHS JIMCTOBOTO cTekina (oar-cmocobom. Kparkas
XapaKTEepUCTHKA CTEKJIOBAPEHHBIX Meuel A IPOM3BOJICTBA JIUCTOBOTO CTEKIA (PI1oaT-MeTOI0M.
Opranuzanus NOABOJA  CTEKJIOMAacchl BO  (rmoar-BaHHY.  YCTpPOWCTBO,  OCHOBHBIE
KOHCTPYKTUBHBIE JJIEMEHTHI, XapaKTepUCTHKAa BaHHBI C pacmiaBoM Mmetamuia. OcoOeHHOCTH
obopynoBanus Ayis (OPMOBAHUSI TOHKOTO W YTOJIIEHHOro (Oosiee 6.5 MM) JIHCTOBOrO CTEKJIA.
Okcmuyaranus BaHHBL [lepcriekTuBbl pa3Butus ¢uoat-npormecca (HopMoBaHUS IJTUCTOBOTO
MOJIMPOBAHHOTO CTEKJIA.

2.6. [Tpuntmmne! (GopMOBaHUS MITYYHBIX CTeKIoU3aenuid. TpeboBaHus Kk MaTepuaiam Ajs
U3roToBJIeHUs (opM U (HOPMYIOLIMX YCTPOWCTB, MPUHIUIBI UX KOHCTpYHpoBaHUs. OCHOBHbIE
MPUHIIMIIBI KOHCTPYUpPOBaHUs (GOpM sl MPOM3BOACTBA MITYYHBIX (3-X MEpHBIX) W3JACTUN U
JBYXMEPHBIX M3/euil OECKOHEYHOH CIUIOMHOCTH. KOHCTPYKIIMU 4epHOBBIX U YMCTOBBIX (HOpM
U OCOOCHHOCTH HX u3roroBieHus. OAHO- M MHOIOMECTHblE (DOPMOBBIE KOMIUIEKTHI
crexinodopmyronux MamuH. [lopokn  crekimou3zenuii, BbI3BaHHbIE TEPMUYECKHUM U
MEXaHUYECKUM BO3/IeHCTBHEM (POPMBI Ha TBEPCIOIIYIO CTEKJIOMACCY.

2.7. MamuHsl 711 IpeccoBaHus cTekionsnenuii. Knaccudukanus u sKcruTyaTariioHHas
OLICHKa IPECCOBBIX MamMH. lIpeccoBble aBTOMAaThl: Ha3HAYEHHE, TEXHOJIOTMYECKAs CXeMa
paboThl, yCTPOWCTBO, KHWHEMAaTHKa, TEXHUYECKas XapaKTepUCTHKa M  OIKCIUTyaTalus.
KoHCTpyKIIuM 1OJyaBTOMaTH4YECKMX M aBTOMAaTHMYECKHUX IIPECCOB.  YCTPOMCTBO NpPHUBOJA
IIPECCOBBIX aBTOMATOB, CHHXPOHU3aLMs UX pabOThI C mUTaTeneM cTekinoMaccoil. OGopynoBaHue
JUIS HEHTPOOEKHOTO (hOPMOBAHUS, YCTPOUCTBO U MPUHIIHI JeHCTBUS LIEHTPUDYT.



2.8. BeimyBHBIE CTEKIO(GOPMYIONIME MAIIMHBL. Pa3HOBHUIHOCTH MPOIIECCOB BBIIyBaHUSI.
OCOOCHHOCTH THTAaHUS CTEKJIOMAacCOM BBIAYBHBIX aBTOMAaToOB. BblayBHbBIE MamIuHbl IS
BBIPA0OTKH TOJICTOCTEHHBIX Y3KOTOPJIBIX U TOHKOCTEHHBIX OCCIIOBHBIX MOJBIX CTEKJIOU3ICIHMA.
Knaccugukamuss M SKCITyaTallMOHHBIE XapaKTEPUCTUKU BBUIYBHBIX CTEKIO(MOPMYIOLINX
MalmvH. BbIyBHBIE MaIIMHBI Ui BHIPAOOTKH TOJCTOCTEHHBIX Y3KOTOPJBIX H3JEIHH (crocod
JBOMHOTO BBIIYBaHUs). ABTOMaThl C KamleJlbHBIM muUTaHueM (puaepHsie), poropusie (Pyapas,
BB 7, BB-12), cekuuonnbsie cepun 1S m AB. TexHonormyeckue cxembl pabOThI MAIlHH,
OPUHIUN  JACHCTBHS, YCTPOWCTBO, KOHCTPYKTHBHBIE OCOOCHHOCTH, B3aWMOJICHCTBHE U
CUHXPOHM3AIMS UX pabOThI C KaleabHbIM NMUTATENIEM CTEKIIOMaccoil. THIBI CHHXPOHU3ATOPOB U
UX NpuHIMN AeicTBUsA. COBEpIIEHCTBOBAaHNE KOHCTPYKIIMU U MTOBBIIIEHUE POU3BOAUTEILHOCTU
obopymoBaHus (3a CYET MPUMEHEHHUsS MHOTOMECTHBIX (hopm u 1ap.). IIpobrmembr pobGoTtu3anuu
BCIIOMOTaTeJIbHbIX ONepanuil.

BakyymHble BBIIyBHBIE aBTOMAaThl JJisi BBIPAOOTKM TOHKOCTEHHBIX OECIIOBHBIX
CTeKJIon3enuii  (mocyasl, KoyO, obOnerdyeHHoil Ttapsl). [IpuHIMOHATBEHOE  YCTPOHCTBO
KapyceJbHBIX MAIIMH C BAKYYMHBIM MMUTaHUEM, POTOpHBIX MamuH (BC-24), poTOpHBIX MallIuH ¢
tabnerounbiM nutanuem (BP-24) u nuHENWHO-KOHBEMEPHBIX MAIUH CTPYHHO-TabJIETOYHOIO
nutanus (Kopuunr). TexHnomornyeckasi cxema BbIAYBaHUS, MPUHIUI JEHCTBUS, YCTPOMCTBO,
peXuUM pabOThI, KOHCTPYKTHBHBIE OCOOEHHOCTH BBITYBHBIX aBTOMATOB, 00OPYAOBaHHE JJIS UX
nuTaHus crekioMaccod. (OCoOEHHOCTH JKCIUTyaTallid BBIIYBHBIX aBTOMAaTOB B COCTaBe
ABTOMATUYECKUX JIMHUM.

2.9. IIpeccoBblnyBHBIE CTEKIOGOPMYIOIIHEe MAalIMHBL. [IpUHIMIBI U cTaguu mpolecca
IIPECCOBBIYBAaHUS, €T0 XapaKTEPUCTHKA U MCIOJIb30BAaHUE B MAIIMHHOM IIPOU3BOJICTBE MOJIBIX
CTEKJIOM3AeNHNi (MOoCypl, Tapbl). Pa3HOBHUIHOCTH NMPECCOBBIAYBHBIX aBTOMAaTOB: KapyCeEJbHbBIE
MamuHbl Tuna [IBM-12, mammnbel HenpepsiBHOro BpameHus (IIBP-12), u konBeliepHbie
MammHbl HenpepbiBHOro BpamieHus (HL-6-12). Cexkuunonnsie aBTomathl (cepuu IS, AB).
Hasnauenue, TexHOJOTMYECKas cxXeMma, MPUHIUI JCHCTBUS, YCTPOHCTBO, PEXKHUM pPabOTHI
YCTpoICTBO CHJIOBOrO MNpPHBOJA aBTOMAaTOB M CHHXPOHHU3ALMA HX pabOThl € MUTaTelleM
CTEKIJIOMAaCCOM.

Paznen 3. OcCHOBBI MPOEKTHUPOBAHUS CTEKOJIBHBIX 3aBOJOB (KYpCOBOM MPOEKT)

3amaHue Ha MpoeKTHpoBaHHe mpeanpustus. OIHOCTaIUNHOE NPOEKTUPOBAHUE IIO
TUIOBBIM MpPOEKTaM - paboyue NPOEKTbl U JIBYXCTaJAWHHOE INPOEKTHPOBAHHE HETUIIOBBIX
O00BEKTOB - TEXHMYECKHE MPOEKThl U padbouue uepreku. CMmeTHas yacTh npoekTta. Hopmbl
TEXHUYECKOTO IIPOEKTUPOBAHHUS.

TexHUKO-IPKOHOMHYECKOE OOOCHOBaHHE TMPOEKTHPYEMOTO 00BeKTa M 000CHOBaHUWE
1eJ1ecO00pa3HOCTH €ro MpoeKTHpoBaHUs. BriOop pailoHa cTpouTenbcTBa, MCXO/AHBIE JaHHBIE
JUISL TPOEKTUPOBAHUSA: MOIIHOCTh NPEANPUSTHSA, HOMEHKJIATypa W TEXHUYECKUH YpOBEHb
HOPOAYKIMH, OOECIIEYEeHHOCTh CBIPHEBBIMM MaTepHallaMH, TOIUIMBOM, OJIJIEKTPO’HEprueil u
TPYJAOBBIMU pecypcamMu. Bompockl KOHKYpeHIIMM U KOHKYPEHTbI B BbIOpaHHOW cdepe
NPOM3BOJICTBA, OIpEJeIeHNe NEePCHEeKTUBHBIX MOTpeOUTeNed NPOEKTUPYEeMON MNPOAYKLIHUU U
COCTOSTHUE PBhIHKA COBITA.

OO0ue pekoMeHJalMM 10 pa3paboTKe TEXHOJOTMYECKOM YacTH TpOEeKTa U ee
conepkanue. OOOCHOBaHME BbIOOPA TEXHOJIOTUUYECKON CXEMbI IPOEKTUPYEMOTO ITPOU3BOJICTBA U
IIOKA3aTeIM HaAyYHO-TEXHUYECKOIO YPOBHS TEXHOJOTUYECKUX TPOECKTHBIX PEILICHU.

OmnpeneneHre KOJIMYECTBA OTXOJOB Ha KaXJOW CTaJuu MPOM3BOACTBA PA3IUYHBIX
U3JIeNUd U3 crekya. PacueT Nmpou3BOACTBEHHOM NPOrpaMMBbl MPOEKTUPYEMOTO INPEANIPUATHS,
orpejeNieHue MokKaszaTenel s mogdopa U pacyera BceX BHJIOB 00OpYIOBaHMS, OMpEIelIeHNe
00IIMX MoKa3aTeNeil Mponu3BOCTBA.

[IpoextupoBanue coctaBHbIX 11ex0B (CIl) u 103UPOBOYHO-CMECUTENBHBIX OTACIICHUN
(ACO), npuHIUIBI KOMIOHOBKM 000py/n0oBaHMs B HUX. [IpHHIIMIBI pacyeTa IJIOMIAU CKIIAI0B,
CHJIOCOB U OYHKEpOB JUIsl IIUXTHI U CHIPEBBIX KOMIOHEHTOB. Pacuer mokasaresneil paboThl u
HOPUHIUIBI T0A00pa MEXaHUYECKOT0 U TeruioTexHuyeckoro obopynosanus B JJCO u CLI.

[IpoexktupoBanre MamuHOBaHHBIX 1exoB (MBLI). Ilpunnuner BbIOOpa BuAa



CTEKJIOBAPEHHOW IMeYM M ee rabapuTHBIX Pa3MEpOB, UCXOAS M3 MPOU3BOIAUTEIHLHOCTH U BHJA
BbIpabaTeiBaeMoil mponykuuu. [lompbop obOopynoBanus aisi paOOThl CTEKJIIOBAPEHHOM IEYH.
[Tpunuumne! BeIOOpa Bua 000py10BaHUs 1Ji BEIpAOOTKU U (POPMOBAHUS Pa3INYHBIX U3ACIUN U3
CTEKJIa ¥ CUTAJUIOB.

[TonGop oGopymoBanus msi GOpPMOBAHHS, OTXKHUTA, 0OPAOOTKHM M KOHTPOJISI KavyecTBa
CTEKJIOM3/IETIHiA, MPUHIMIIEI pacyera MapamMeTpoB MX pabOThl M KOMIUICKTOBAHUS B EIUHYIO
JUHHUIO.

I'papmyeckas gactp mnpoekrta. TpeboBanus ECKJl x comepxkaHuio, KOMIOHOBKE U
opopmieHuto rpadpuueckux pabor mnpoekta. Cranmaptel P® Ha npoekTUpoBaHUE
MPOMBINIJICHHBIX 0OBEKTOB.

4. O0beM y4eOHOM JUCHUILIMHBI

Bceero 7 cemecTp 8 cemecTp
Bunbt yueOHOM pabOThI 3au. e, Axan. 3au. e Axan. 3au. e Axap.
qac Jac qac
O01mas Tpy10eMKOCTh 7 252 5 180 9 79
U CHUTTHHBI
Konraxrnas pagora - 2,67 96 2,22 64 0,89 32
ayIMTOPHbIE 3aHSATHS
Jlexnuun 0,89 32 0,89 32 - -
[Tpaktnueckue 3austus (113) 0,89 32 0,89 32 - -
Kypcosoii mpoekT (KIT) 0,89 32 - - 0,89 32
CamocrosiTesibHas padoTa 3,33 120 222 80 111 40
(CP):
KO6HT8,KTHa$I CaMOCTOSITEeIIbHAS 0.4 i 0.4
e 3,33 2,22 1
aMOCTOSITEIIEHOE H3yUCHHE 119.6 80 396
pa3/iesoB AUCIUILINHBI
Buasbl KOHTpOJIA:
Buo kommponsa: 3auem ¢ 3auem
ouyenxou (KII) aune
JK3aMeH 1 36 1 36 - -
KonTaktHas pabota — 04 0.4 i i
IIPOMEKYTOUYHAsl ATTECTALMS 1 ' 1 ’
[ToaroroBka K SK3aMeHY 356 35,6 - -
Bua uToroBoro KOHTpoOJIA: 3a4der ¢ oneHKoOI
JK3aMeH (KIT)
Bceero 7 cemecTp 8 cemecTp
Bunpsl yaeOHOM paboThI 3au. ex. Actp. 3au. ex. Actp. 3au. ex. Actp.
qac qac Jac
O0mas Tpya0eMKOCTh
AUCHUILIMHBI M0 Y4eOHOMY 4 189 2,22 135 2 54
TLUIAHY
KonTakTHas padora: 2,67 72 0,89 48 0,89 24
Jlexm (Jlek) 0,89 24 0,89 12 - -
[TpakTuueckue 3austus (I13) 0,89 24 0,89 24 - -
Kypcosoii mpoekT (KIT) 0,89 24 - - 0,89 24
CamocrosiTeibHas padora 3,33 9 222 60 111 30
(CP):
KonTakTHas camocTosiTenbHas 3,33 0.3 2.22 i 111 0.3
pabora




CaMocTosATEIbHOE U3YUYEHHE 89 7 60 99.7
pa3ziesOB TUCIUILUTHHBI ' '
Buasbl KOHTpOJIA:

Buo kommpona: 3auem ¢ 3auem
ouenxoi (KII)

JK3aMeH 1 27 1 27 - -
Konrakrnas pabota — 03 03 i i
MIPOMEXKYTOYHAs aTTeCTalus 1 ' 1 ’

[ToaroroBka Kk 3K3aMeHy 26,7 26,7 - -
Buja uToroBoro KOHTpoOJIs: Jx3amen 3aqu(i( (;_il)emcoﬁ

AHHOTanuA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«CrnenuajbHble TEXHOJOTHHU MPOU3BOJACTBA BSLKYIIIUX MATEPHAJIOB)

1. leab TMCHUNIMHBI — YIIyOJICHWE 3HAHWH, YMEHWMU, BJIAJCHUN W (QOpMHUpOBaHUE
KOMIETEHIMH B 00JacTH (DU3MKOXMMUU M TEXHOJOTUHU CHEIHAbHBIX BKYIIUX MaTepHAJIOB,
MOHMMAaHUS OOIIUX 3aKOHOMEPHOCTEH IPOM3BOJICTBA W TNMPUMECHCHHSI 3TUX MaTCPUAIOB JUIS
nocneayoein MIPOU3BOJICTBEHHO-TEXHOJIOTHUECKOMN u HAyYHO-HCCIIEI0BATEIbCKON
JESTEIILHOCTH B 00JIACTH TEXHOJIOTHUH BSDKYIIMX MAaTEPHUAJIOB.

2. B pe3yabrare wu3ydYeHMs JAUCHUIUIMHBI O0yYAKIIMIiCEI 1O MporpamMmme
O0akajiaBpHAaTa JI0JI:KeH:

Obnaoams cnepyromumu npodeccruonanbabiMu (I1K) kommereHusaMu:

— CIIOCOOHOCTBIO W TOTOBHOCTBIO OCYIIECTBIISATh TEXHOJOTHMUECKHH IMPOIECC B
COOTBETCTBUM C PETIIAMEHTOM M HCIOJB30BATHh TEXHUYECKUE CPEACTBA ISl U3MEPEHUS
OCHOBHBIX MapaMeTPOB TEXHOJIOTUYECKOTO MPOIECCA, CBOMCTB ChIphs M npoaykuuu (I1K-
1);

— TOTOBHOCTBIO IIPOBOJHUTH CTaHIAAPTHBIE M CEPTU(MUKAIIMOHHBIC HCIBITAHUS
MaTepHaloB, U3MENIUH U TexHoIorndeckux mporeccon ([MK-17);

— TOTOBHOCTBIO HCHOJIb30BATh 3HAHUE CBOWCTB XUMHYECKHUX 3JIEMEHTOB,
COCIMHEHUN W MaTepuajioB Ha WX OCHOBE A PEIICHHUS 3a7ad MpogecCHOHATLHON
nesitensHocTH (ITK-18).

3namo:

— OCHOBHBIC BH/JIbI CITCITUATBHBIX BSDKYIIIHX MAaTEPUAIOB U CIIOCOOBI X TIOTyYCHHUS;

— OCHOBHBIC TpeOOBaHUS HOPMATHBHOW JOKYMEHTAIIMM Ha CHIPHCBBIC MaTEpHUAIbl U
TOTOBYIO MPOAYKIIUIO;

— METOJIbI OIICHKH Ka4ecTBa TOTOBOU MPOTYKIUH.

Ymems:

— TPHUMEHSATH TEOPETUYCCKHE 3HAHUS 110 XUMHUH ¥ TEXHOJIOTHH CHEIUATBHBIX BSOKYIIIHX
MaTepuasoB B CBOEH HAYYHO-TIPOU3BOJICTBEHHOMN JAEITEIbHOCTH;

— TPOBOAWUTH CTaHJAPTHHIE U CEPTH(PHUKAIMOHHBIE UCTIBITAHUS MAaTePHANIOB, U3ICTHI U
TEXHOJIOTHYECKHUX MPOIIECCOB.

— yCTaHaBIMBaTh TPeOOBAHHS K TEXHOJOTHYECKHM IpOIecCaM C IETbI0 CHUKCHUS
MaTePHUaTOEMKOCTH, SHEPTOEMKOCTH U CO3/IaHUS MAJIOOTXO/THBIX TEXHOJIOTHIA,

— TIPOBOJHTH aHAIN3 HAYIHO-TEXHUICCKOU JTUTEPATYPHI.

Braoemy:

— HaBbIKAMH OpTaHU3AlMMd W OCYIIECTBICHHWH BXOJHOTO KOHTPOJNS CBIPbS U
MaTepHaIOB, UCIIOJIB3YEMBIX B TIPOU3BOICTBE CIICIIUATBHBIX BSDKYIIUX BEIIECTB;

— HaBBIKAMH BEJCHHUS TEXHOJOTHYECKOrO IIpollecca IPOU3BOJCTBA CIICIIHATBHBIX
BSDKYIIIUX MAaT€PHAIOB B COOTBETCTBHUH C TPEOOBAaHUSMHU TEXHOJIOTUYECKOTO PETTIAMEHTA;




— HaBbIKaMHM IJIJAHUPOBAHUS M MPOBEJCHNUS HAYYHBIX UCCIICAOBAHUM B 00JIACTH CHHTE3a
HOBBIX CIIELIMATIbHBIX BSDKYIIMX MaTEpUAIOB.

3. Kpatkoe cogep:kanue AU CUHILIUHBI

Paznen 1. TexHoI0THS TUIICOBBIX BSYKYLIMX MaTEPHUAJIOB

Knaccugukanus runcoBblx BsSOKYIIUX. Buabl cbIpbeBbIX MaTepHanoB Ajs MPOU3BOICTBA
TUIICOBBIX BSOKYIIMX. Mcmonb3oBaHue cynbdaTcoiaepkKammx oTXonoB (docdorumnca u ap.) B
IIPOM3BOJICTBE TMIICOBBIX BSDKYIIUX MarepuanoB. OCOOEHHOCTH TEXHOJIOTMYECKOH MOJArOTOBKU
cynbdarconepKamux 0TX0I0B I UX MOCIETYIONIEH nepepaboTKH B THIICOBBIE BSDKYILUE.

@U3NKO-XMMHAYECKHUE OCHOBBI Ipouecca Jeruaparanuu rumnca. CoctaB INPOLYKTOB
JEeTUApaTalliid, OCOOCHHOCTH HMX  KPHUCTALIMYECKOTO  CTPOCHHUs. BinusHue  ycroBHid
JEerHpaTalid THUIICA Ha CBOMCTBA M KadecTBO THUIICOBOrO BshKyluero. IIpomsBoactso
CTPOUTEIIBHOIO M BBICOKOIIPOYHOTO rwurca. I[Ipoum3BOACTBO aHTMAPUTOBOIO BSKYLIETO U
BBICOKOOOKUTOBOT'O I'MIICA.

['upparanys u TBEpAEHUE TUIICOBBIX BXKYHIIMX. MeXaHU3M ruJpaTtaluy CTPOUTEIBHOIO
TUIICA U aHTMAPUTOBOIO BSDKYILLEro. PerynupoBaHue NpOLIECCOB CXBAaTbIBAHWA U TBEPACHUS
THIICa, KIACCH(PHUKAIMA XUMUYECKUX 100aBOK. CBOMCTBA IMIICOBBIX BSDKYIIUX.

KoMnosumoHHbele rumcoBble  BsKyluue. IIpuumHBl  HHM3KOM BOJOCTOMKOCTH W
MOBBILICHHON MOJI3Y4€CTH TMIICOBBIX M3/1eauil. CriocoObl MOBBIIEHUS BOJOCTOMKOCTH IMIICOBBIX
BsKyLUX. COCTaBbl, OJIy4€HUE U CBOWCTBA KOMIIO3UIIMOHHBIX TMIICOBBIX BSKYIIUX.

Pasnen 2. TexHOMOrNs N3BECTKOBBIX U MarHE3UAIBHBIX BSKYLIMX MAaTEPUAIIOB

Bunsr u3Bectn. Knaccudukanus u tpeOGoBaHMS K KauyecTBY KapOOHATHOTO CHIPBS IS
IPOM3BOJICTBA U3BECTU. BiusHMe TeXHOIOrMYECKUX (PAaKTOpOB Ha MpOLECC 0OKUTa U KauecTBO
u3BecTu. [ Ipon3BoACTBO BO3AYIIHOM U3BECTH.

I'mpparanusa u TBEpAEHUE BO3AYIIHON M3BECTH. MeXaHU3M B3aUMOJEHCTBUS U3BECTH C
BoZOM. [amieHue wu3BeCTM B NYIIOHKY M TeCTO. TBEpIEHHME W3BECTKOBBIX PACTBOPOB IIpU
0OBbIYHOHM TeMmIieparype. MexaHu3Mbl I'MJIPATAllMOHHOIO U KapOOHAaTHOIO TBEPAEHUS H3BECTH.
TBepaeHrEe N3BECTKOBO-TIECUAHBIX PACTBOPOB IPH MOBHIIEHHBIX TeMmepaTtypax. Cuctema CaO-
SiO2-H20. B3aumozeiicTBie OKcH/Ia KadbLUsl C KPEMHE3EMOM B CPEJie HACBIILICHHOTO BOJSIHOTO
napa. MexaHu3Mm ruIpOCHINKATHOTO TBEPACHHS N3BECTKOBBIX PACTBOPOB.

Pa3HOBHIHOCTH MarHe3MaNbHBIX BSKYIIMX MaTEpUANOB. YCIOBUS JAHCCOLMALMH
YTJIEKUCIIOro MarHus. [Ipon3BOACTBO KayCTHYECKOIO MarHe3uTa M KayCTHYECKOrO JIOJIOMMTA.
3aTBOPEHME MAarHe3ualbHbIX  BSDKYIIMX pacTBOpaMu  cojed. MexaHusM  TBepIeHus
KayCTMUECKOI0 MarHe3uTa M KaycTHuyeckoro pnosiomuta. CBOHCTBAa M 00JIacTh NpPUMEHEHUS
MarHe3uaJlbHbIX BSUKYILUX BEILECTB.

Paznen 3. CnennanbHble IEMEHTHI

Tamnonaxusle 1eMeHTHl. llomydeHue, cocTaBbl, CBOIiCTBa M 001acTh NPUMEHEHHS.
OnTumu3anus coctaBa U CBOWCTB.

ANIOMUHATHBIE LIEMEHTBl. XUMUYECKHI U MHHEPAJIOTHMYECKUN COCTaB INIMHO3EMHCTOIO
nemeHTa. [lonydyeHne riimHO3eMUCTOro IEMEHTA TUIaBIEHUEM U METO10M cniekaHus. CTpoeHue u
CBOWCTBA BBICOKOQIIOMUHATHOTO pacIljiaBa, BIMSHHUE pPeXMMa OXJIaXJeHUS Ha (a30Bblil cocTaB
knuHKepa. Ilponeccsl rujparanuu U TBEpACHHUS INIMHO3EMHUCTOro IemeHTa. OcoOeHHOCTH
TEXHOJIOTMH BBICOKOITIMHO3EMUCTBIX LIEMEHTOB.

Pacumpsromuecs u  Hampsraromue I1eMeHThl. Jledhopmainys 1I€MEHTHOro KaMHS,
MEXAHU3M €ro PACIIMPEHHs U CAMOHANpPSDKEHUSA. Buapl pacmmpsromuxcsi KOMIIOHEHTOB, MX
XapaKTepUCTHKA, KHHETHKa THApaTanud. TexXHOJOoruss M CBOMCTBA Cyiab(aTUPOBAHHBIX
KIIMHKEPOB.

Paznen 4. Pa3HOBUAHOCTH OPTIIAHALIEMEHTA

Knaccugpukanuss unemenTtoB. PasHoBuaHOCTM mopTiaHauemMenta. HopmupoBaHue
CIIEMAJIbHBIX CBOWCTB IIEMEHTA.

BricokonpouHnbie ¥ ObICTPOTBEpACIONIUE IeMEHThl. ONTUMU3ALKs TPOLECCOB 00XKHUra U
U3MENbYCHUST KIMHKepa. MoaubuuupoBaHue CTPYKTYpbl KIMHKEPHBIX MHMHEpPAJIOB U
ontumuzanys ($a3zoBOro cocraBa KIMHKepa. BrusHue m006aBOK, YCKOPSIIOIIUMX MpOIecc



TBepaeHUsA. OCOOCHHOCTH TEXHOJIOTHH 0COO00BICTPOTBEPACIONTNX [IEMEHTOB.

JexopatuBHble LleMeHTHI. [Ipuposia BETHOCTH KIMHKEPHBIX MHUHEPAJIOB M LIEMEHTOB.
Oco0eHHOCTH XUMHUYECKOT0 U MHUHEPAJIOIMYECKOTO COCTABOB CHIPHEBBIX CMECEH M KIMHKEPOB.
[Tpon3BoCcTBO 6EIOT0 MOPTIAHALIEMEHTA, METO/IbI OTOCIIMBAHUS KIIMHKEPA.

MHuorokomnoHeHTHbIe LIeMeHThl. Kiaccudukanus n00aBok aiisi 1IeMEHTOB. BrusiHue
aKTUBHBIX MHMHEPAJIbHBIX [100ABOK Ha TPOLECC TBEPACHUS U CBOMCTBA BSKYIIMX BEIIECTB.
CocraBsbl, cBOMCTBAa U 00JACTU NMPUMEHEHHS MHOTOKOMIIOHEHTHBIX LieMeHTOB. [Iporecchl ux
THIpAaTallii W TBEPJAEHHUsS, COCTaB M CTPYKTypa TUApPATHBIX ¢a3. YCTOWYHBOCTH
MHOTOKOMIIOHEHTHBIX [IEMEHTOB MPOTHUB JEUCTBUS arpECCUBHBIX CPE/l.

Pazpen 5. Marepuainsl 11 CyXUX BKYIIMX KOMIIO3ULUHI

OcHoBHbIE TepMUHBI U onpezeneHus. Kinaccuduxamus cyxux BKYIUX KOMITO3UIUH.

Marepuansl Ui TPOU3BOJACTBA Cyxux Bsokymmx kommnosunmii (CBK). OO6mme
TpeboBaHus K MaTepuanam s npousBojacTBa CBK. MunepansHbie Bskymue. Mcnonb3oBanue
MOJIMMEPHBIX BsKyIuX marepuanoB B coctaBe CBK. 3anomunurenu ayis CBK. Knaccuduxamms
u cBoicTtBa mneckoB. Hamomuutenmu jisi npousBoictBa CBK. BnusHue nHanonHuTened Ha
ceoiictea CBK. IlpupoaHble W CHHTETUYECKHE BOJIOKHHUCTBIE HamoiaHuTenu. IIpuponneie u
ucKyccTBeHHbIe MUTMeHThI it CBK.

OyHKUMOHATBHBIE M00aBKK st npou3BojcTBa CBK. Moaudukamus cTpoUTEIbHBIX
pactBopoB no6aBkamu. OOmue TpeGoBaHus K (PpyHKIMOHANBbHBIM AoOaBkaM. Knaccudukanus
nobaBok, mo0aBKM TIepBOW M BTOpOM ouepenan. Bopopenynupyromme m00aBku ——
mwiacTu(uKaTopsl, Cymep- U TUNEPINIaCTH(PHUKATOPBI: COCTaB, CTPYKTypa, CBOMCTBA,
CPAaBHMUTEJbHBIE XapaKTEPUCTUKU. MexaHu3M BOJOPEAYLHUPYIOLIEro JAEeUCTBUS J00aBOK.
Penucneprupyemple MoiMMepHbIE TMOPOIIKK: COCTaB, IOJy4YeHHE, CBOWCTBA. BnusHue
peAMCIIEpTUPYEMBbIX  IOJIMMEPHBIX IOPOIIKOB HAa CBOMCTBAa CTPOUTEIBHOIO pacTBOpA.
BopoynepxxuBaromue u  3arymarone  a106aBku.  BozayxoBonekamomue — J00aBKH—
nopoobpaszoBarenu. Mexanusm jneiictBusi [IAB npu BoBieueHuMH BO3/ayXa B CTPOMTEIBHBIN
pactBop. JloGaBKU—TIEHOTAaCUTENH, MeXaHu3M ux JaeiictBus. [IpumeHeHue mneHoracuresneil B
cocraBe CBK mnpu npoun3BoacTBe caMOYIJIOTHSIOIUXCS U CaMOBBIPABHUBAIOIIUXCSI PACTBOPOB.
JloGaBKM — perynaTopbl CXBaThIBaHUs U yCKOpHUTENU TBepAeHus. [IpoTuBoycaqounbie 100aBKH.
brokoppo3us 3aTBepAeBIINX CTPOUTEIBHBIX PACTBOPOB U MEPHI €€ MpeloTBpalleHus], J00aBKU—
OHOLIUIBL.

Paznen 6. TexHonorus cyxux BsSDKYIIMX KOMIIO3HUIIMIMA

Pa3zpaGotka cocraBoB u mnpousBojacTBo CBK. OrneHka HNpoeKTHPYEMBIX CBOMCTB
pacTBOpPHOM CMecH M 3aTBEpPJEBIIETO CTPOUTEIBHOTO pacTBopa. BriOop BsKylero marepuana,
3aMOJIHUTENS, HAIOJTHUTENS U 100aBOK mepBoil ouepean. [IpenBapurtenbHOe UCTIBITAHUE CBOWCTB
CBK. Ilomgbop nob6aBok Bropoil ouepenu. Bpibop oxonuatenbHoll penentypsl CBK.
[TpunnnuanbsHas TexHoiloruueckas cxema mnpousBojcTBa CBK. OcoGeHHOCTH Mpou3BOJCTBA
CBK pa3nuuHoro Ha3HauEHUS.

Csoiictea CBK, pacTBOpHBIX cMecell UM 3aTBEPAEBIIUX PAacTBOPOB PA3IMYHOTO
HazHayeHus. CBoilcTBa TOTOBBIX K YyHNOTpeOJIEHHIO pacTBOpHbIX cMeceill. CBoiicTBa
3aTBepAeBIIMX pactBopoB. Mertoasl ucnbiTanuss CBK. Ilpumepnsie peuentypst CBK ans
BBIMIOJTHEHUS] TUIMTOYHBIX, BBIPABHUBAIOLIUMX pabOT, CHUCTEM TEIUIOM3OJSALUHU, YCTPONCTBA
HAJMBHBIX MOJIOB, TUApOon30suuoHHbIX CBK.

4. O6beM y4eOHOM TUCIUNITHHBI

Bceero 7 cemecTp 8 cemecTp
Bunsl yueOHoM paboThI 3au. AK. 3au. AK. 3au. Ak.
el Jac. el Jac. el Jac.

OO0masi Tpy10€eMKOCTb M CUUILITHHBI
10 y4e0HOMY ILIAHY

KonTakTHas padora — ayiuTopHbIe
3aHATHSA:

g 324 3 108 6 216

4 144 1,3 48 2,7 96




Jlexumu (JIek) 1,3 48 0,4 16 0,9 32

JlabopaTtopHbie padoTsl (JIP) 0,9 32 - - 0,9 32
[Tpaktuueckue 3ansatus (I113) 1,8 64 0,9 32 0,9 32
CamocrositesbHas padora (CP): 4 144 1,7 60 2,3 84
Pedepar 1 36 1 36 - -
[ToaroroBka k 1a60paTOpHBIM 1 36 i ) 1 36
pabotam
KonTakTHas camocrosiTenbHas paboTa 0,4 0,4
CamocTosTenpHOEe H3yUYCHHE Pa3IeIOB 2 716 0,7 236 1,3 48
JTUCIUTLTAHBI
Buabl KOHTpOJIA:
3auyer ¢ OLEHKOI + + - -
KonrakrtHas padora —
0,4 - 0,4
IIPOMEKYTOYHAsI ATTECTALMS 1 1
IToaroroBka K ’K3amMeHy 35,6 i - 35,6
Bceero 7 cemecTp 8 cemecTp
Bunet yueGHoI paboTh 3au. | Actp. | 3au. | Actp. | 3au. | Actp.
en. yac. el yac. en. Jac.

OO0mast TpyA0eMKOCTb 1M CHUILTTHHBI
10 y4eOHOMY ILIAHY
KonrakTHasi paboTa — ayAuTOpPHBIE

9 243 3 81 6 162

4 108 1,3 36 2,7 72

3aHATHS:
Jlexumu (Jlek) 1,3 36 0,4 12 0,9 24
Jlaboparopusbie paboTsl (JIP) 0,9 24 - - 0,9 24
[Tpaktuyeckue 3ausatus (I13) 1,8 48 0,9 24 0,9 24
CamocrositesbHas padora (CP): 4 108 1,7 45 2,3 63
Pedepar 1 27 1 27 - -
[ToaroroBka k 1a6OpaTOpPHBIM 1 97 i i 1 97
paboTam
KonTakTHas camocTosiTenbHas paboTa 0,3 0,3 -
CaMocTosTeTIbHOE U3YUCHUE Pa3/IeioB 2 537 0,7 177 1,3 36
JIACIIUILTUHBI
Buabl KOHTpOJIA:
3auer ¢ OnEeHKOI + + - -
KonrakTHas padora — 03 ) 03
NPOMEKYTOUYHAsI aTTeCTAlUs 1 ' 1 ’
IloaroroBKa K 3K3aMeHy 26,7 i - 26,7
AHHOTanus padoyeil NPOrpaMMbpl JUCHHUIIIMHBI
«CnenunajbHble TEXHOJOTHH MPOU3BOACTBA KEPAMUKU»
1. Heap aMCHUIUIMHBI — MpHOOpeTeHHe oO0yJarolMMHCS YriyOJeHHbIX 3HaHUH,

HEOOXOJUMBIX CHEeIHMaIrcTaM B O00JAacTH TEXHOJIOTMH KepaMHMKH, s  IOCleayrolei
IIPOU3BOJICTBEHHO-TEXHOJIOTUYECKOM M HAy4YHO-UCCIIEJJOBATEIbCKOM  NEATEIbHOCTH, IS
MOJIyYEHUs IPOAYKIIMU 33JaHHOTO KaueCTBA M TEXHUYECKH IPAMOTHOTO €€ IPUMEHEHUS.

2. B pe3yabrare wu3dy4eHMs [AUCHUILVIMHBI oOy4yamwuuiics N0 mporpamme
0akaJiaBpHAaTa J0JI/KEH:

Obnaoams cnenyronumu npodeccuonanbupiMu (I1K) kommerenmusmu:



— CIOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBISATh TEXHOJOTMUECKUU IMPOIECC B
COOTBETCTBUM C PETIAMEHTOM U HCIIOJIb30BATh TEXHUYECKUE CPEACTBA I U3MEPEHUS
OCHOBHBIX MapaMETPOB TEXHOJIOTMUYECKOT0 MPOoIecca, CBOMCTB ChIpbs U npoaykuuu (I1K-
1);

— TOTOBHOCTBIO TPOBOJWUTH CTAaHAAPTHBIE M CEPTU(DUKALNMUOHHBIE HCIBITAHUS
MaTepHalioB, U3AEIHi 1 TeXHoIoruyeckux mporeccon (ITK-17);

— TOTOBHOCTBIO HCIOJIb30BaTh 3HAHHE CBOWCTB XHWMHUYECKUX JJIEMEHTOB,
COCIMHEHUN M MaTepuaJoB HA WX OCHOBE JI PEIIeHUs 3ajad MpodecCHOHATLHOMN
nestenpHocTa (ITK-18).

3namy:

— TEXHOJIOTUYECKHE IMPOIECChl MOJMYYECHUs CIEHUAIBHBIX BUJOB KEPAaMHUKH; METOJbI
TEOPETUYECKOI0 M HKCIEPUMEHTAIbHOIO HCCIEAOBaHUS B 00JacTH CHUHTE3a CIEHUAIbHbBIX
KEePaMUYECKUX MAaTEPUAJIOB;

— TpeOOBaHUS CTAaHAAPTOB HA CHEIUAIBHBIC BUIbI TOTOBOM MPOAYKILIUU;

— METO/IbI OLIEHKH Ka4eCTBa TOTOBOW MPOAYKIIHH;

— OCHOBBI OXpaHbl TPY/Ja, IPOTUBOMOXKAPHON TEXHUKH M 3alIUTHl OKPYXKAIOLIEH Cpe/bl
IpY OPTaHU3AIMH U YIPABICHUN MTPOM3BOICTBAMH KEPAMUYECKIX MaTEPHAJIOB.

Ymemy:

— TMPHUMEHATh TEOPETHUYECKHE 3HAHHWA 10 XHMHUU M TEXHOJOTHH CHEIHaIbHBIX
KepaMH4eCKHX MaTepuaioB mpH BeinonHeHnn HUP u BoiyckHON KBaM(UKAITMOHHOM pabOTHI;

— yCTaHaBJIMBaTh TPEOOBAaHUS K CICIUAIBFHBIM TEXHOJOTHYECKUM IPOLIECCAM C IIETIhIO
CHI)KEHUSI MaTEPUAIIOEMKOCTH, DHEPTOEMKOCTH U CO3aHUS MaJIOOTXOAHBIX TEXHOJIOTHIA;

— MPOBOJIUTH aHAJHM3 HAYYHO-TEXHUIECKOH JTUTEPATyPHI.

Braoemy:

— 3HAHHUSMHU O B3aMMOCBSI3U COCTaBa, CTPYKTYPBI, CBOMCTB W TEXHOJOTHH CIEIHaTbHBIX
BUJIOB KEPAMUYECKUX MaTEPHAIIOB;

— METOJIaMH OPTaHU3aLUU M OCYILECTBICHHUS KOHTPOJISI CBOWCTB TOTOBOM MPOAYKIIHH;

— IJIAaHUPOBAHUEM U IMPOBEJCHUEM HAyYHBIX MCCIEIOBAaHUN B 00JacTU CHHTE3a HOBBIX
CHEeUATBHBIX KEPAMUIECKUX MAaTEPUAIIOB;

— cr1oco6aMu MOMCKa M aHAJIM3a HayYHO-TeXHUYECKOH JINTepaTyphl.

3. KpaTkoe coep:kaHue JMCHUTIHHBI
Paznen 1. Knaccupukanus kepamMuku. XUMHUYECKass TEXHOJIOTUS CTPOMTEIbHOM U
X035CTBEHHO-OBITOBON KEPAMHUKHU.

1.1 Knaccugukanus kepamuku. OCHOBHBIE BUJIbI U3JENIUN U3 CTPOUTENBHON KEPaMUKH,
OTHEYIIOPOB, TEXHUYECKOW KEpaMHKH, UX Ha3HAYCHHE U PUMEHEHUE, TEXHUIECKHE TIOKAa3aTelH,
HpUMEHSIEeMBbIE JUIS UX XapaKTePUCTHKH.

1.2 Xumudeckass TEXHOJOTHS CTPOUTENBHOW M XO3SHCTBEHHO-OBITOBOH KEpaMUKH.
OTnuuuTeNnbHblE OCOOCHHOCTH TEXHOJOTMM H3JENUH  CTPOMTENbHOM KEepaMUKH U HX
knaccupukanus. CTEHOBBIE MaTepHaibl M OCOOEHHOCTH WX TEXHOJOTHH. TeXHOIOTHs
JPEHAXHBIX W KaHAIM3ALMOHHBIX TPYO, (hacafHbIX MIIMTOK, IUIUTOK AJIS MOJOB. XHMHYECKU
CTOMKasi KepamuKa.

1.3 Xo3zsiicTBeHHO-ObITOBasT kepamuka. M3genus u3 dasaca u dapdopa. CanurapHo-
CTpOWTENbHAs KepaMuKa. [ 1a3ypoBaHue U IEKOPUPOBAHHIE U3IEITHH.

Paznen 2. Xumuyeckast TEXHOJIOTUSI OTHEYIIOPOB M TEIUIOM3O0JISIIMOHHBIX MaTepHAIIOB.

2.1. TpeboBaHUS K OTHEYNOPHBIM MaTepuallaM M TEIUIOM3OJSIMOHHBIM MaTepualaMm.
Knaccudukarusi, THIBI ¥ BHIBI OTHEYIOPOB, XUMHUYECKHH ¥ (Da30BBIA COCTaBBI, (HU3IUKO-
XUMHUYECKHE U SKCIUTyaTallMOHHbIE CBOICTRA.

2.2. TexHONOTHYECKHE CXEMBI IPOU3BOJICTBA, OTIIMIUTEIBHBIC IPU3HAKU U 0COOCHHOCTH
TEXHOJIOTUH OTHEYIIOPOB.

2.3. TexHONIOTHYECKHE CXEMBI TPOM3BOJICTBA, OTIIMIUTEIbHBIC TIPU3HAKKA U OCOOCHHOCTH
TEXHOJIOTUM KEPaMHUUYECKUX TEIJIOM30JIUOHHBIX MaTepuanoB. [IpuMeHeHHe OrHeymopoB H
TETUTOM30JISIIIMOHHBIX MAaTEPHAJIOB B IPOMBIIIICHHBIX TEIIOBBIX arperarax.



Paznen 3. XumMuueckas TEXHOJOTHS TEXHUUECKON KEPAMHKH.

3.1. Xumuyeckne TEXHOJOTMM TEXHHUECKOoW Kepamukd. Kiaccudukauus wu
OTJIMYUTENbHbIE OCOOEHHOCTH TEXHMYECKOM KepaMukH. Kepamuka M3 NPOCTBIX M CIOXKHBIX
TYrOIUIaBKMX OKCUA0B. Kepamuka Ha OCHOBE CHIIMKATOB U aTFOMOCHUIIMKATOB.

3.2. Kepamuka Ha OCHOBE AMOKCHJAA THUTaHA, TUTaHaTa Oapus U JAPYI'HX COEAUHEHUH C
BBICOKOM JUDJIEKTPUYECKOU IIPOHULIAEMOCTBIO. Kepamnueckue KOHJICHCATOPBI,
CETHETORJIEKTPUKH, Ibe30KepaMuKa. GeppoMarHuTHas KepamuKa.

3.3. MammHocTpouTenbHas kepamuka. CpepxmpoBojsuias kepamuka. Onruueckas
kepamuka. Kepamuueckas Opons. buokepamuxka.

Pazmen 4. Kepamuka w3 OECKHCIOpPOJIHBIX COCIMHEHUH U  KepaMHUYECKUE
KOMIIO3ULIMOHHBIE MaTepHuajbl. MexaHndeckas o0paboTka U MeTalIM3alus KepaMUKH

4.1. Kepamuka Ha OCHOBE BBICOKOTEMIIEPATYPHBIX OECKHUCIOPOTHBIX COECIUHEHHA.
Kepammnueckne KOMIIO3ULMOHHBIE MATEPUAIIBI.

4.2. OcoOeHHOCTH MEXaHW4eCKOH 0O0paboTKM KepaMHKH. MeTayum3anus KEepaMHUKH.
BakyyM-IIIOTHBIE ClTad KEPAMUKH ¢ METAJIJIAMH.

4.3. IlepcreKTHBBI COBEPILIEHCTBOBaHMUS TEXHOJNOIMM Kepamuku. Ilepexon Ha
HAaHOYPOBEHb — JlaJbHEMIIEe pa3BUTHE TEXHOJIIOTUN KepaMUKU. OTKa3 OT TEXHOJIOIUM, BPEIHBIX
JUTSI 3JI0POBBSI JIFOJICH U OKpYXaromiei cpenbl. [[puMeHeHre HOBOTo 000pyT0BaHUS.

4. O0beM y4eOHOH JUCHHUILIMHBI

Bceero 7 cemecTp 8 cemecTp
Bunst yueOHOI paboThI 3. e Axkan. 3au. ex. Axkan. 3au. ex. Axkan.
Jac. Jac. Jac.
O01as Tpy10eMKOCTh
AUCIHIIMHBI M0 Y4eOHOMY 9 324 3 108 6 216
IUIAHY
KonTakTHasi padora — 4 144 1,33 48 2,67 96
ay/INTOPHBIE 3AHATHS:
Jlexmm (Jlek) 1,33 48 0,44 16 0,89 32
[Tpaktuyeckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
Jlabopatopus (JIP) 0,89 32 — — 0,89 32
CamocrosiTeibHas padora 4 144 1,67 60 233 84
(CP):
;f;;:;imaﬂ caMoCTOsITeNIbHas 0.4 0.4 i
C 4 1,67 2,33
aMOCTOSITeNIbHOE U3yYeHHE 143.6 59.6 84
pa3IeNioB JUCIUILIAHBI
Buabl KoHTpOJIA:
3ader c oueHkom + + — —
JK3aMeH 1 36 - - 1 36
KonrtakTHas pabota —
0,4 — — 0,4
MPOMEXKYTOUHAs aTTeCTALIUS 1 1
[ToAroToBKa K 3K3aMEHY 35,6 — — 35,6
Buja uTOroBOro KOHTpOJIS: 3auer ¢ OLEHKOI JK3aMeH
Bceero 7 cemecTp 8 cemecTp
Bunasl yueOHoM paboTh 3au. e Actp. 3au. e Actp. 3au. e Actp.
Jac. Jac. Jac.
O01mas Tpy10eMKOCTh
AUCHUILINHBI 0 y4eOHOMY 9 243 3 81 6 162
ILUIAHY
KonrakTHasi pabora — 4 108 1,33 36 2,67 72




ay/INTOPHBIE 3aHATHS:
Jlexmn (Jlek) 1,33 36 0,44 12 0,89 24
[TpakTrueckue 3arstus (I13) 1,78 48 0,89 24 0,89 24
Jla6opatopus (JIP) 0,89 24 — — 0,89 24
CamocrosiTesibHas padoTa 4 108 1,67 45 233 63
(CP):
;(;);;F:;(TH&H CaMOCTOSITEIbHAS 0.3 0.3 B
CaMoCTOsATEIbHOE U3YUCHHE 4 167 2,33

107,7 44,7 63
pa3aesioB TUCIUTLIMHBI
Buabl KoHTpOJIA:
3auer ¢ OLEeHKOM + + — —
9K3aMeH - - - - 1 27
KonTakTHas pabora —

0,3 - - 0,3

MIPOMEKYTOYHAS aTTECTAIIHS 1 1
[ToaroToBKa K 3K3aMeHY 26,7 - - 26,7
By MTOroBOro KOHTpOJIS: 3a4er c oueHko JK3aMeH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHIJIMHBI
«CrnenuajbHble TEXHOJOTHHU CTEKOJ H MAaTEPHAaJIOB HA X OCHOBE)

1. Heap TUCHMIUVIMHBI — YIJIyOJICHHE 3HAHWA, YMCHUH, BJIaJeHUH W (HOPMHpPOBAHUE
KOMIICTCHIIMI B OOJIACTH CTPOUTENIBHBIX, TAPHBIX, COPTOBBIX, TEXHUYECKUX BHUJOB CTEKOI,
MaTepHaJiOB Ha UX OCHOBE, CTCKIIOU3/ICIIUI U CIICIUAIbHBIX TEXHOJIOTUH, UCIIOIB3YEMbIX TIPU UX
MIPOM3BOJICTBE.

2. B pe3yabrare wu3ydyeHHsi JUCHHUIUIMHBI O0yYalINWiicsi MO mMporpaMmme
0akajiaBpUaTa J0JIKeH:

Obaaoams crnenyromumu npodeccruonanbabiMu (ITK) KkoMmeTeHIusMU:

— CHOCOOHOCTBIO OCYIIECTBISITh TEXHOJOTHYECKUN TPOIECC B COOTBETCTBUU C
pErJIaMEHTOM M HCHOJIb30BaTh TEXHUYECKUE CPEACTBA [JIi U3MEPEHUS OCHOBHBIX
MapaMeTPOB TEXHOJIOTHUYECKOTO MPOLIECCa, CBOUCTB ChIphi U npoaykuuu (I1K-1);

— TOTOBHOCTBIO TPOBOJWUTH CTAaHIAAPTHBIE M CEPTUDUKAIMUOHHBIE HCIBITAHUS
MaTepHUaIOB, U3/ U TeXHOJorn4Yeckux mporeccon ([TK-17);

— TOTOBHOCTBIO HCIOJIb30BaTh 3HAHHE CBOWCTB XUMHYECKHX DJIEMEHTOB,
COCIMHEHUW M MaTepuaJoB HA WX OCHOBE IS PEIIeHHUs 3a7ad MpogecCHOHATLHOMN
nestenpHocTH ([TK-18).

3nams:

— KIacCU(HKALUIO, XUMHYECKHE COCTaBbl, CHEUU(UYECKHE CBOMCTBA CTEKON W
MaTeprasoB Pa3INYyHOr0 (PYyHKIIMOHAIBHOIO HA3HAYECHHUS,

— TEOPETUYCCKUC OCHOBEI, CIIOCOOBI U MCTOJbl UX IOJYUCHUA, IMapaMCTPbl OCHOBHBLIX
CTaauii IPOU3BOJICTBA;

— OCHOBHBIC HANpaBJICHUS W TIEPCIEKTHBBI Pa3BUTUS TEXHOJOTMH CTEKJIa |

CTEKJIOMATEPHAIIOB.
Ymems:
— TPOBOAMTH U3MEPEHUS CeU(PUUECKUX CBOWCTB CTEKOJ U CTEKIOMATEPHAIIOB;
— HCIOJIL30BaTh HOPMATHBHBIE JIOKYMEHTBHI TI0 TEXHOJOTHUSM, Ka4eCTBy U

CTaHJAPTU3AIMH CTCKION3ICITHIA,

— TMPUMCHATh TEOPETHYECKHE TOJIOKEHUSI K aHajlu3y pe3yJbTaTOB HAy4YHBIX WU
TEXHOJIOTHYECKUX UCCIIEOBAHUI B 00JaCTH CTEKOJ U CTEKIIOMAaTEPUAIOB.

Bnaoems:




— METOJaMH JKCIEPUMEHTAIBHOTO OIpENeIeHUsI CHeIM(PUUECKIX CBOICTB CTEKOJI H
MaTepHaJioB B COOTBETCTBUU C UX (DYHKIIMOHAILHBIM Ha3HAYCHHUEM;

— HaBbIKaMM IUIAHUPOBAHUS, [IOCTAHOBKU U MPOBEACHUS SKCIIEPUMEHTA, U3JIOKEHUS U
aHaJIM3a pe3yJIbTaTOB SKCIEPUMEHTA MPU BBIMOIHEHUN UCCIIEI0BATEIBCKOM padoThI;

— METOJaMH YIpPaBJICHUS XHUMHUKO-TEXHOJOTMYECKUMHU MPOLECCaMH B MPOU3BOJICTBE
KPYITHOTOHHAXHBIX U CIELUAIBbHBIX BUJIOB CTEKOJ U CTEKJIOMAaTEpUaIIOB.

3. Kpartkoe cogep:xaHue TUCUHMILIHHBI
Pa3znen 1. TexHosorus KpynmHOTOHHAKHBIX BUAOB CTEKOJI

1.1. JluctoBoe cTekio. XapakTepUCTUKA, AaCCOPTUMEHT, XHMHYECKHUH COCTaB,
TEXHOJIOTMYECKHE U 3KCIUIyaTallUOHHbIE CBOMCTBA JIMCTOBBIX CTEKOJI. TEXHOJIOrMYecKas cxema
MIPOU3BOJICTBA, COCTAB TEXHOJOTUUYECKUX JIMHUN, XapaKTEPUCTUKA OCHOBHBIX TEXHOJIOTHUYECKHUX
cragui. Tunel CTEKIOBAapEeHHBIX II€4e i1 MPOU3BOJCTBA JIMCTOBOIO CTEKJA, HX
KOHCTPYKTUBHBIE OCOOEHHOCTH U TEXHUKO-DKOHOMUYECKHE ITOKa3aTelu.

Teopernueckrne OCHOBBI M TEXHOJIOTHS (POPMOBAHMS JIUCTOBOTO CTEKJIA Yepe3 JIOA0UKY
(BBC — BepTukanbHOE BBITATHBAHKE CTEKJIA), CO CBOOOIHOM MmoBepxHOCcTH cTekinoMacchl (BBBC
— 0€3J10/10YHOe BEPTHKAIHHOE BBITATMBAHUE CTEKJIA), HA paciuiaBe MeTamia («dioaT»-mMeTon).
CpaBHUTENbHAS XapaKTEPUCTUKA PA3IUYHBIX METOJ0B (DOPMOBAHUS IO KAYeCTBY CTEKJIa H
TEXHUKO-IKOHOMHUYECKUM MOKa3aTEIISIM.

TexHonoruueckue mnapameTpsl U 000pyAOBaHUE NJISl OTXKUTA JHCTOBOTO CTekia. Peska,
KOHTpOJIb KaueCTBa, YIIAKOBKa JINCTOBOI'O CTEKJIA.

OO6nacTd TpUMEHEHUsl JHCTOBOTO cTekia. JIMCTOBOE CTEKIIO Kak OCHOBA IMOTYYECHHUS
CBETO- U TEIUIO3AILUTHBIX CTEKOJI, CTEMAIUTA, MOJJIMPOBAHHBIX, 3€PKAJIbHBIX, OE€30MACHBIX U
JIPYTHX BUJOB CTEKJIA.

1.2. ApXMUTEKTYpHO-CTPOMTEIBHOE CTEKJI0. Buapl, XapakrepucTuka, acCOPTUMEHT
ApPXUTEKTYPHO-CTPOUTEIBHOTO CTEKJIA. ApPMHUPOBAaHHOE M y30p4YaTroe CTEKIO0, KOBPOBO-
MO3aWyHasi TUTUTKA, CTEKJIOOJIOKH, MapOJIWT — Ha3HAuYeHWe, XMMHYECKHH COCTaB, CBOMCTBA.
TexHONIOrnyecKkue CXembl, COCTaB TEXHOJOTMYECKUX JIMHUNA, TEXHOJOTHYECKHE IapaMeTphl
CTEeKJIOBapeHUsl, HOPMOBAHUS, OT)KHTA.

1.3. Crexnsinable TpyObl. Knaccudukamus, Ha3HauYeHUE, XMMHUYECKHE COCTaBbl CTEKO,
cBoiicTBa. TexHoyornueckass cxema MpPOU3BOJACTBA, COCTAB TEXHOJIOTUYECKUX JTUHUNA. MeToabl
TOPU30HTAJILHOTO M BEPTHUKAIBHOTO BBITATMBaHUSA TpyO0 u jAporoB. TexHomoruyeckue
napaMeTpbl IPOU3BOJICTBA, TEXHUKO-3KOHOMHUYECKHE TOKA3aTeNH.

1.4. CrexnsgHHas Tapa. Buael, Ha3HaueHHWE, aCCOPTUMEHT CTEKISHHOM Taphl.
TpeboBanusi, TNpeabABIsIEMble K CTEKJIOTape, XHMHYECKHE COCTaBbl, CBOWCTBA CTEKOJL
TexHonornueckass CXeMa, COCTaB TEXHOJOTMYECKMX JIMHUM, TEXHOJIOTMYECKUE PEXUMBI U
TEXHUKO-3KOHOMHMYECKHE MapaMeTphl Mpou3BocTBa. KOHTpoIib KauecTBa cTeksioTapbl. MeToabl
YIPOYHEHHUS U MOBBIICHNS SKCILTyaTallMOHHON HAJIEKHOCTU CTEKJIOTapBhI.

1.5. CoproBoe cTeksio. ACCOPTUMEHT U3/ENINi, XUMUUECKHE COCTaBbl COPTOBOTO CTEKJIA.
Mertonpl oOecrBeuMBaHUS M OKpallMBaHMUsA CTEKJa. TexHoJoruyeckas Ccxema, COCTaB
TEXHOJOTMYECKUX JIMHUM, TEXHOJOTUYECKHE PEXKHUMbl TPOU3BOACTBA U3JAenuil. MeTosl
(bopMOBaHUS COPTOBBIX M3JENUHN pa3In4yHOM opmbl. MexaHnueckass U XuMudeckas oopaboTka,
OTHEBas MOJIMPOBKa. /[ekopupoBaHKe COPTOBOTO CTEKJIA.

Pa3nen 2. TexHomorust TEXHNYECKUX BUJIOB CTEKOJ

2.1. KsapueBoe crekino. Knaccudukanus, TUIIBI 1 MapKyd KBapleBOro CTEKJa, 00JacTH
npuMeHeHns. COBpEMEHHBIE NIPECTABIECHNS O CTPOEHUH KBapLEBOro CTeKJa. TexXHOIOrnyecKkue
U DKCIUTyaTallMOHHBIE CBOMCTBa, BIIMSHHME IIpUMecEed Ha CBOIICTBa KBaplEeBOro CTEKIIA.
ChIpbeBble MaTepUalbl IS OJyYEHUs] KBapLEBOrO CTEKJIA Pa3HbIX THUIIOB.

TexHonorus HEMpO3padyHOro KBAPLEBOTO CTEKJIA. ODJIEKTPOTEPMUYECKHI  METO.
HaIJIaBJIeHUs 3aroToBOK. PopMoBaHue U3/enuil 1 uX o0paboTKa.

TexHonorust Mpo3pavyHoro U 0cob60 YMCTOTO KBAPIEBOrO CTeksa. MeTo/bl HarlaBIeHUs
3aroTOBOK: JIEKTPOTEPMHUECKHUE, Ta30INIAMEHHBIN, Mapoda3Hblii U MIIa3MOXUMUYECKUN CUHTES.
DopMOBaHHE U3ICIIHM.



[TpuHIMT MOTyYeHHs KBAPLOUAHOTO CTEKIa (BUKOP) U €ro MpakTHUYECKas peaan3arusl.

2.2. Onruueckoe crekio. Knaccupukanusi, HOMEHKIaTypa, 0OOJacTH IMPUMEHEHHS.
XUMHUYECKUE COCTaBbl ONTHYECKUX CTEKOJI. HeTpaauloHHbIe COCTaBbl CTEKOJ C YHUKAIbHBIMU
ONTUYECKUMHU MOCTOSHHBIMU. [lokazarenum kadecTBa ONTHYECKOIO  CTEKiIa. MeTomsl
KOPPEKTHUPOBKH ONTUYECKUX MOCTOSHHBIX.

CoIpbeBble MaTepuaibl JUIsl ONTUYECKOIO CTEKJIOBapeHus. TeXHoyoruyeckas cxema,
COCTaB TEXHOJIOTMYECKUX JIMHUHA, OCOOEHHOCTH TEXHOJOTMYECKUX CTaJud IPOU3BOJCTBA
(crexnoBapenue, popMoBaHHE, OTXKHT, Pa3Jelika «ChIpOro» CTekia). TeopeTnyeckue OCHOBBI U
IpaKTUYecKas peaan3alys TOHKOIO OT)KUra ONTUYECKOT0 CTEKJIA.

2.3.  XuMHUKO-IabopaTOpHOE U  TepMoMeTpuueckoe crekno. Krmaccudukamms,
TpeOOBaHus, BEAyIIHE CBOMCTBA XUMHUKO-Ta00pAaTOPHBIX CTEKOJI. XMMHUYECKHE COCTaBbl CTEKOI
(HaTpuilKaIbLMICUIIMKATHBIE, OOPOCWJIMKATHBIE THIA (IUPEKC», AJIIOMOCUIMKATHBIE), DPOJb
OTJEJIbHBIX KOMIIOHEHTOB B JIOCTM)KEHUM 3a/laHHBIX CBOMCTB. TexHoJOrnuyeckas cxema, cocTaB
TEXHOJIOTUYECKUX JTMHUN, OCOOCHHOCTH TEXHOJOTHUECKUX CTaIuil MPOU3BOICTBA.

TepmomeTpuueckue crekia — cneunduyeckre TpedoBaHus, cocTaBbl. TexHomornyeckast
CXeMa IPOM3BOJCTBA, XAPAKTEPUCTHKA OCHOBHBIX TEXHOJIOIMYECKHMX CTaJUd W3TOTOBIICHUS
TepMoMeTpoB. Ha3HaueHne U TEXHOIOTHYECKUE PEKUMBI CTapEHUS] TEPMOMETPOB.

2.4. MeaunuHcKoe CTEKIO. THUIBI M XMMHUYECKHUE COCTaBbl MEIMULMHCKHX CTEKOJ.
Crienuduueckue MeToJIbl KOHTPOJII XMMUYECKON CTOMKOCTU CTEKOJI. TEeXHOJOTHYECKUE CXEMbI
IIPOM3BOJICTBA PA3JIMYHBIX HM3ACIUN U3 MEIUIMHCKOTO CTekja (MEAMLMHCKas Tapa, amIlyibl,
IITIPHIIBI).

2.5. CerorexHuueckoe cTekno. Kiaccudukanus, Ha3HaueHUe, 00JacTH TPUMEHEHUS.
CBeTOTEXHUYECKHE XapaKTePUCTUKU CTEKOJ U IpeabsBiseMble K HUM TpeOOBaHMSL.
XUMHUYECKUE COCTABBI IBETHBIX, TJTYIICHBIX, YBUOJEBBIX M JIPYTUX THUIIOB CBETOTEXHHUYECKUX
cTekoi1. OCOOEHHOCTH U TEXHOJIOTUYECKHE PEXUMBI IPOU3BOJICTBA CBETOTEXHUUECKUX N3NNI,

2.6. DIeKTpOBaKyyMHOE CTEKJIO M crmau. HasHadeHnwe, kimaccuukanus, HOMEHKIATypa
3JIEKTPOBAKYYMHBIX CTEKOJ. TpeOoBaHUs, NpPEIbsBIsSEMble K 3JIEKTPOBAKYYMHBIM CTEKJIaM B
CBSI3U C YCIOBHSIMH MX 00paboTKM W sKkciuryaranuu. Crenuduyueckue BaKyyMHBIE CBOMCTBa
(ra3ompoHUIIAeMOCTb, Ta300TAEJICHHE, YCTOHYMBOCTh K IapaM IIEJOYHBIX METAIJIOB U K
AIIEKTPOJIN3Y). XUMHUUYECKHE COCTaBbI AJIEKTPOBAKYYMHBIX CTEKOJ. TE€XHOJOTMYECKHE CXEMBbI U
napamMeTpbl IPOU3BOJICTBA FMEKTPOBAKYYMHBIX H3/ETHIA.

Hasnauenue, Buabl, TpeOoBaHUS, KOHCTpPYKUMU craeB. Kparkas XxapakTepucTHKa
MaTepHaloB Ul crnauBaHus. HampspkeHus B criasix, COINIaCOBaHHBIE M HECOTJIACOBAHHBIE CIIAU.
[Tepexonnble crekna. CTEKIONPUIION, CTEKJIO- U CUTAJIOLIEMEHThI. MeTo bl CllauBaHus.

2.7. Xuaxue n pactBopuMsle crekia. [lonsatue cunnkatHoro monyns. OnpeneneHue u
KJIacCU(pUKaLUs >KUJIKUX M PacTBOPUMBIX cTekoid. OCHOBHBbIE NapaMeTpbl, TpeOOBaHUS K
COCTaBaM, aCCOPTUMEHT KHJIKUX U PACTBOPUMBIX CTEKOJI, 00JaCTH MPUMEHEHUSI.

TexHonorus KUAKOro crekna. JIByxcTaauiHbIi ciocod — TEXHOJIOTMYECKUE PEKUMBI U
napamMeTpbl TOJY4EeHUS U PACTBOPEHUS «CHIIMKAT-TIBIOBI», OCHOBHOE TEXHOJOIMUYECKOE
o0opynoBanue. OJHOCTagUNHBIA CHOCOO — CBIPBEBbIE MaTepHalbl, TEXHOJIOTMYECKHE
napameTpsl Ipou3BoJcTBa. CpaBHUTENbHAs XapaKTEPUCTUKA METOJIOB IMOJYYEHHs MKHJIKOTO
CTEKJIa.

Pa3nen 3. TexHomorus Xy10KeCTBEHHOIO CTEKIA

3.1. XymokeCTBEHHOE CTEKJIO — OCHOBHBIE BUJIbI M3/, KIACCU(PUKALIUS TTO CIIOCO0Y
npou3BoicTBa. TpeOOBaHUS K XUMHUUYECKOMY COCTAaBY CTEKOJ B 3aBUCHMOCTH OT BUJIA U3JEIUS U
crocoba ero ¢popmoBaHusi. OcoOOEHHOCTH BapKH XPYCTaIbHBIX CTeKOJ. COBpEMEHHbIE MPHUEMbI
TEXHOJIOTUH U3JIEJIUN U3 XPYCTaJIs.

3.2. PyuHoe mHpOM3BOJACTBO CTEKISHHBIX u3nenuil. OOopymoBaHHE ydacTKa PYYHOIO
¢dopmoBanus. OCHOBHbIE NPUEMbl H3TOTOBJICHHS TOHKOCTEHHBIX M TOJICTOCTEHHBIX MOJIBIX
U3JIeIMA Pa3HOro THUMAa METOJaMH CBOOOJHOrO BbiAyBaHus. Bunasl ¢opm st pydHoro
U3TOTOBJICHUS U3JENUH, TPeOOBAHUS K HUM.



3.3. Topsiuee nexkopupoBaHHE W XOJOAHAs 0OO0pabOTKa W3NETUH W3 COPTOBOTO M
XpycranpHOro crekia. Kiaccudukarus, KpaTkas XapaKTepUCTHKa CIIOCO0OB, TpeOOBaHUS K
ctexiaM. OCHOBHBIEC IPUEMBI U 000PYAOBaHUE IS IEKOPUPOBAHUS U3ACIUN pa3HOro THUIA.

3.4 Butpax u wmo3auka. CoBpeMeHHas KiacCU(UKAUS BUTPAXKHBIX H3ICIHA.
XUMHUYECKUE COCTABHI U CIIOCOOBI MPOU3BOACTBA MPO3PAUHBIX U ITYIICHBIX BUTPAXKHBIX CTEKOJL
Marepuansl, 000pyZOBaHHE W CIIOCOOBI HM3TOTOBJICHUS KJIACCHYECKOTO MAeYHOTO BHUTpaXkKa,
BUTpaka B TexHuke Tuddanu, 3aIMBHOTO JTAKOBOIO BUTPaXka U MJIEHOUYHOr0 BUTpaxka. Mo3anka
B COBPEMEHHOM HMHTEpbEpEe M HAPYKHOM O(OPMIICHHUHU 3[JaHUNA U COOpPYKEHHH. XUMHYECKUE
COCTaBbl U CIOCOOBI M3TOTOBJICHHUS MO3aMYHBIX CTEKOJ, BUIbl CTEKJISHHBIX 3aroTOBOK JJIst
W3TOTOBJICHUSI MO3aMKH. XapaKTEpUCTHUKA CBSI3YIOIIMX, MCIOJNb3YEMbIX [UIsl HU3TOTOBJICHUS
Mo3auku. [Ipsimoit 1 0OpaTHBIN HAOOP MO3aWYHBIX KOMITO3HIIH.

Paznen 4. TexHonorust npOMBIIIUIEHHON MTepepabOTKH CTEKJIA U CTEKJIOU3IeTUi

4.1. Mexannueckass o0paboTka cTekia. Bumabl MexaHWYecKOil 00pabOTKH, MEXaHH3M
aOpa3uBHOIO pa3pylICHHUs CTEKJIa M CHTAUIOB. Pexxumbl paboThl abpa3MBHOIO MHCTPYMEHTA.
AOpa3uBHBIE MaTepuajbl U CBSI3KH aOpa3MBHBIX MHCTPYMEHTOB. MexaHHYecKoe MOJIMPOBAaHUE
CTEKOJI U CUTAJLIOB. [lompoBaabHbIE TOPOIIKY U IOJUPOBATILHUKH.

4.2. Peska nucroBoro ctekina. OCHOBBI pPE3KH CTEKJIa TBEPJOCIJIAaBHBIMHU POJIMKAMH.
Mexanusm o0pazoBaHusi OOpO3JIKHU U TPELIMHBI B cTeKIe. BiinsHue BHYTPEHHUX HaNpsKEHUH B
cTekie Ha ero pe3ky. OOopynoBaHue [Uisi PE3KH IJUCTOBOTO CTEKJIa TBEPIOCILIABHBIMU
ponkaMu. OCOOEHHOCTH BOJOCTPYWHOW M TUIApoaOpa3vBHOM pe3ku. JlazepHast pe3ka crexia
METOJJaMU TEPMOUCIApEHUs U TepMopacKaibiBaHusa. Pe3ka cTekja Hpu MOMOIIM adMa3HBIX
OTPE3HBIX KPYIOB.

4.3. MonnupoBaHue crekia. Buasl uznenuid, moxydaeMbIX IpyU MOMOIIKA MOJUIUPOBAHMS.
Coznianue XyJq0’KeCTBEHHBIX W3/EIUIl U THYTOTO cTekya. TexHojormyeckass cxema MOJy4yeHus
rHyToro crekiia. OcoOeHHOCTH 000PYAOBaHUS, UCTIOIB3YEMOIO AJIs TOTYyUYEHUS! CTEKIOU3ISIUN
METOJIOM MOJUIUPOBAHUS.

4.4. VYnpounenue crekna. CrnocoObl YOPOYHEHHs] CTeKIa. YIPOYHEHHE CTeKIIa
TPaBICHHEM IIOBEPXHOCTH, HAHECEHHWEM IOKPBITUH, Ta30TEPMUYECKON  0O0pabOTKOA.
HuskoteMriepatypHblii ¥ BBICOKOTEMIEPATypHBIM HMOHHBIM 0OMeH. TepMuueckoe ympodyHEHUE
crexsa (3akanka). OcoOEHHOCTH CTPYKTYPhI 3aKaJCHHOTO CTeKJa. TeXHOJorm4eckas cxema
MOJTyYeHUsl 3aKaJeHHOro cTeksa. MalIMHOIMHUY JUIS TIOMy4YeHHUsS 3aKaJeHHBIX H3JAeTHi U3
CTeKJIa.

4.5. IIpou3BOACTBO MHOTOCIIOMHOTO CTEKJA. TPUIUIEKC M TEXHOJIOTMH €r0 MOJIy4YEHHS.
Oco0OeHHOCTH MOJTYYEeHHs] THYTOTO TpUIlIeKca. TeXHonmornueckas cxema MojaydeHus TpUILIeKca.
O6opynoBaHue, UCMONB3YeMOE Ui MOMYYeHHs] TPHUILUIeKca. BUIBI MylnecTOMKUX CTEKOT M HX
cBoiicTBa. KOHTpOIb KauecTBa MyJE€CTOMKUX CTEKOJL.

[Tpon3BOICTBO CTEKIONAKETOB. BHUIbI 1 KOHCTPYKIIMH CTEKIIOMAKETOB. TeXHOIOTHYecKas
CXeMa IOJIy4YEHHUs CTEKJIONAaKeTOB. BakyyMHbIE CTEKIIONAKETHI.

4.6. Cnekanue cTekos. Buapl uznenuii, moiydaeMbIX METOAOM ClieKaHHs. BS3kocTHBIE
napameTpbl mpoiriecca criekanusi crekos. Ctaauu mpouecca crniekanus. OCOOEHHOCTH CIIeKaHUs
KPUCTAITU3YIOIIHUXCS CTEKOIL. [Tomyuenue CIIEUYEHHBIX CTEKJIOBHIHBIX u
CTEKJIOKPUCTAININYECKUX MaTEpUaJIOB.

Pa3znen 5. TexHonmorust MaTepuanoB Ha OCHOBE CTEKJIa

5.1. TleHoctekno —  KilaccUpUKaUUsA, CTPYKTypa, (U3HKO-XUMHYECKHE U
AKCIUTyaTal[MOHHBIE CBOWMCTBA. TEIION30ALMOHHOE U 3BYKOM3OJIALIMOHHOE MEHOCTEKII0. Buibl
U3JIeMA U3 MEHOCTeKJIa — OJOYHOE W TpaHyIMpPOBaHHOE, NMEHOrpaBUil. XOJOIHbIE U TOpsSYHe
crocoObl monyyeHHs neHoctekina. OcoOeHHOCTH 00pa30BaHUsl MEHOCTPYKTYpPhI Y CTEKJa Hpu
MOPOILIKOBOM CIOCOOE €ro Mnpou3BojAcTBAa. Buabl meHooOpas3oBarenel M MeXaHM3Mbl HX
neiictBus. TexHoONOrmueckue cxeMbl M 000pyHOBaHWE [Isl TONYyYEHUS Pa3IUYHBIX BUIOB
A30eIINH 13 TIEHOCTEKIA.

5.2.  CrewisHHOE BOJOKHO CTPOMTEIBHOTO W  TEXHHYECKOTO  Ha3HAUYEHUS.
Knaccudukanus, xapakTepucTHKa, Ha3HAYEHHE CTEKISHHBIX BOJIOKOH. XUMHYECKHE COCTaBbI



CTEKJIOBOJIOKOH. CBOMCTBA CTEKJIOBOJIOKOH — MEXAHHYECKUE, DJIEKTPUYECKHE, XMMHUYECKHE,
TETUIOM30JISIIIMOHHBIC; BIUSHIE HA HUX Pa3IMYHbIX (PaKTOPOB.

JIByXCTamuiHBIA W OAHOCTAIUWHBIA  MeTOABbl  (POPMOBAaHUS  HETPEPHIBHOTO
CTEKJIOBOJIOKHA - TEXHOJIOTUYECKUE CXEMBI, COCTAB TEXHOJIOTMUYECKUX JIMHUI, TEXHOJIOTUYECKUE
napaMeTpsl IPOU3BOJCTBA, CPABHUTEIIbHAS XapaKTEPUCTHKA METO/IOB.

XUMHUYECKHE COCTaBbl M TPEeOOBAaHUS K TEXHOJOTHUECKUM CBOWMCTBAM CTEKON IS
IOJY4YEeHHUsl IITANeIbHOro CTEKIO0BOJIOKHA. Kiaccudukanuss MeTofoB (OPMOBAHHS, CXEMbI
ycTaHOBOK. CpaBHUTEIbHAS XapaKTEPUCTUKA METO/I0B, TEXHUKO-I)KOHOMUYECKHUE ITOKA3ATEIH.

BricokoTeMneparypoycToiunBbIe u CIICLIMAJIbHBIC BOJIOKHA (xBapueBoe,
KPEMHE3EMHUCTOE, BBICOKOMOAYJIBbHOE, T0J0e, MPOQMINPOBAHHOE), CIIOCOOBI HX MOJyYCHHS,
00J1aCTH IPUMEHEHHUSL.

CTeKII0IIIaCTUKY — OCHOBHBIE BUbl, CBOWCTBA, 00J1aCTH IPUMEHEHUS.

5.3. Crexnosmanu 1 nokpeitus. Knaccupukamust 1 XapakTepUCTHKAa OCHOBHBIX THUIIOB
NOKPBITUIL Ha OCHOBE CTEKJIA. ['pyHTOBBIE M IIOKPOBHBIE ASMaJM II0 YEPHBIM METaJlIaM.
TexHonornueckne CBOWCTBA 3Malled: BS3KOCTh M IIJIABKOCTb, ITOBEPXHOCTHOE HATSKEHUE,
TEMIEPATypHbIi KOA(PUIMEHT JHMHEHHOrO pacHMpeHus. TepMUYecKHue HamnpsiKeHUs B
KOMITIO3ULIMH «METAILI — AMaJIb». MeTobl OIIpeleIeHHs] TEXHOJIOTMYECKUX CBOMCTB dMasei.

Teopernueckne OCHOBBI dMaIMpoBaHUs. PUBNKO-XMMUUYECKUE MPOLIECCHl U SBJIECHUS Ha
IOBEPXHOCTU METaula NpPU OOKUIe MOKPBHITHUA. AKTHUBATOPHI CLEIJIEHUS U MEXaHU3M HX
neiictBusi. OOOOIICHHBIE YCIOBUS JOCTIDKEHHS MPOYHOTO CIEIUICHUS SMald C METaJUIOM.
MeTtoapl onpenesieHuss IPOYHOCTH CLETIEHUS «TIOKPBITUE — METAILII».

TexHonorust sManupoBaHHus. TeXHOJOTMYECKass CXeMa M XapaKTepUCTHKAa OCHOBHBIX
TEXHOJIOTUYECKUX CTaguil smamupoBaHus. OOOpyJOBaHHE U TEXHOJIOTMYECKHUE PEKUMBI
NOJTOTOBKU MOBEPXHOCTH MeTallla, BapKU AMaJiel, rpaHyJIsLUY, 10MOJIa, HAHECEHUs], 00XKHUTra
smaineil. J[ByXoOXHroBble M OJHOOOXKHUIOBble HOKpBITUSA. OAHO-, NByX- M MHOI'OCIIOMHBIE
HOKPBITHS.

5.4. OCHOBBI TEXHOJIOTHU CTEKJIOKPUCTAIUIMYECKUX MaTepuanoB. OOIue MOJI0KEHUs
TEOpUU KATAIU3UPOBAHHOW KPUCTAJUIM3ALMM CTEKJIa KAaK HAay4HOHM OCHOBBI IIOJy4YEHUS
crexsokpuctanueckux marepuanoB (CKM). Katanuzatops! kpucramiuzanuu. Teopetuueckoe
000CHOBaHUE ABYXCTYIIEHYATOr0 peKuMa TepMooOpadoTKu cTekon ajs noiaydeHuss CKM.

Knaccugukanus, xapakrepuctuka ocHOBHBIX TUnoB CKM. Xumuueckuit u (a3oBblid
COCTaB, CTPYKTYypa, BEAYIIHE CBONCTBA CUTAJUIOB U IIJIAKOCUTAJIIIOB.

CrekonbHas u kepamuueckas TexHonoruu CKM — TeXHOJIOrn4ecKkre CXeMbl, OCHOBHBIE
TEXHOJIOTMYECKHE CTaAuM U pekuMbl. CpaBHUTENbHAS XapaKTEPUCTHKA CTEKOJbHOM U
Kepamudeckoi TexHonoruu. O6mnactu npumenenust CKM.

4. O0beM y4eOHOH JUCIHIINHBI

Bceero 7 cemecTp 8 cemecTp
Buasr yueOHO# paboThI 3au. e Axkan. 3w, e Axap. 3w, e Axan.
Jac. Jac. Jac.

O0mas Tpya10eMKOCTh
AUCHUILINHBI 0 y4eOHOMY 9 324 3 108 6 216
TIAHY
KonrakTHas padora — 4 144 1,33 48 267 9%
ayIMTOPHBIE 3aAHSATHS:
Jlexruu (JIek) 1,33 48 0,44 16 0,89 32
[TpakTuueckue 3austus (I13) 1,78 64 0,89 32 0,89 32
Jlabopatopus (JIP) 0,89 32 — — 0,89 32
CamocrosiTeibHas padora 4 144 1,67 60 233 84
(CP):
KonTakTHas caMmocTosITeNTbHAS
pabora 4 0.4 1,67 04 2,33 ]
CaMOoCTOSATEIbHOC U3YICHHE 143,6 59,6 84




Pa3/I€0B IUCIMILIAHEL | | | |
Buabl KoHTpOJIA:
3adeT Cc OLEHKOI + + — —
JK3aMeH 1 36 - - 1 36
KonTakTHas pabora —
0,4 — — 0,4
IPOMEKYTOUHAs aTTeCTalUs 1 1
[ToaroToBKa K 9K3aMEHY 35,6 - - 35,6
Buj1 H”TOr0BOr0 KOHTPOJISI: 3auer c oueHKoi JK3aMeH
Bceero 7 cemecTp 8 cemecTp
Bunael yue6HOI paboThI 3. e Actp. 3au. e Acrtp. 3au. ex. Actp.
Jac. Jac. Jac.
O01masi Tpy10eMKOCTh
AUCHUILINHBI 0 y4eOHOMY 9 243 3 81 6 162
ILUIAHY
KonrTakTHas padora — 4 108 1,33 36 2,67 79
ay/INTOPHbIE 3aHATHS:
Jlexruu (JIek) 1,33 36 0,44 12 0,89 24
[Tpaktuyeckue 3ansatus (I13) 1,78 48 0,89 24 0,89 24
Jla6oparopus (JIP) 0,89 24 — — 0,89 24
CamocrosiTesibHas padoTa 4 108 1,67 45 233 63
(CP):
g:;;FTa;THaﬂ CaMOCTOATENIbHAA 0.3 0.3 B
CamocTosiTeTbHOE U3YUCHHE 4 167 2,33
107,7 44,7 63
pa3esioB AUCHUILIMHBI
Buabl KoOHTpOJIA:
3ayeT Cc OLlEHKOI + + — —
JK3aMeH - - - - 1 27
KonrtakTtHas pabora —
0,3 — — 0,3
MPOMEKYTOUHAs aTTECTALIUS 1 1
[ToaroToBKa K K3aMeHY 26,7 - - 26,7
Bua MTOroBoro KOHTpoJIs: 3adeT ¢ OLIEHKOM 9K3aMeH

4.5. IlpakTukn

AHHOTanusA pado4eil NporpaMmsl
Y4eOHOI NPAKTHKM: NMPAKTHKH 0 MOJY4eHHI0O NePBUYHBIX MPodecCHOHATBbHBIX YMEHUH H
HABBIKOB, B TOM 4YHCJI¢ IEPBUYHBIX YMEHUH M HABBIKOB HAY4YHO-MCCJIE10BATEIbCKOM
NeATeJbHOCTH

1. Heap y4yeOHONH MNPAKTHMKH. MNPAKTUKH M0 MOJYYEHUI0 TEePBHYHBIX
NnpopecCHOHATLHBIX YMEHHH M HABBLIKOB, B TOM 4HCJIe NEPBUYHBIX YMEHHH M HABLIKOB
HAY4YHO-HCCJIeI0BaTeIbCKOM AeATeJbHOCTH — MOJTy4YeHHE CTYIeHTaMU OOIIUX MpeACTaBIeHUN
00 OCHOBHBIX BHJAaX TYTOIUIABKMX HEMETAJUIMYECKMX M CHIMKaTHbIX MarepuaioB (THCM),
3HAKOMCTBO C pabO0TOM MPEANMPUATHI U TEXHOIOTUUECKUX JTUHUN 110 M3TOTOBJICHHUIO U3ACIIUNA UX
3TUX MaTEepHalioB, a TAKXKE MOJY4YEHHUE MEPBUYHBIX NMPO(ECCHOHAIBHBIX YMEHUI M HaBBIKOB
IIyTEM CAMOCTOSITEJILHOTO TBOPYECKOTO BBINOJIHEHUS 3a/1a4, IOCTaBJICHHBIX IPOrPaMMOM
MPAKTUKH.

2. B pesyabrare npoxo:kaeHUsi y4eOHOW NPAKTUKHU. NPAKTHKH 10 MOJY4YECHHUIO
NMEePBUYHBIX NPO(PECCHOHAIBHBIX YMEHUI M HABBIKOB, B TOM 4YHCJ/Ie IEPBUYHbIX YMEHUN H




HABBIKOB HAYYHO-MCCJIEI0BATEJbCKOH 1eATeJIbHOCTH O00y4YawIUMiicd MO0 mporpamMmme
0akajaBpHUaTa q0JIKEH:

Obnaoams crnenyronumu npodeccuonanbapiMu (I1K) koMnereHnusamu:

- FOTOBHOCTh IPUMEHATh AHAJIWTUYECKHE U YHUCIEHHBIE METOAbl PELICHUs
MOCTaBJICHHBIX 33/1a4, UCIIOJIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTUH, MIPOBOIUTH
00paboTKy WH(OpPMAMKA C HCMOJB30BAHUEM NPUKIATHBIX MPOTPAMMHBIX CPEICTB CQephl
npodeccuoHaNbHOM AESITeTbHOCTH, UCIIOJIb30BaTh CETEBbIE KOMITbIOTEPHBIE TEXHOJIOTUU U 0a3bl
JAHHBIX B CBOEH TMpo(hecCHOHATBHOW 00JIaCTH, TAKeThl MPUKIAJAHBIX MPOTPaMM JJs pacuera
TEXHOJIOTHYECKUX rmapaMeTpoB obopynoBanwus (ITK-2);

- FOTOBHOCTBIO  MCIOJIb30BaTh ~ HOPMAaTUBHBIE JOKYMEHTBl IO  KadecTBY,
CTaHJAPTHU3AIUU U CEPTUDUKAIIUHN MPOTYKTOB U U3JICIHIA, JIEMEHTHI YKOHOMUYECKOTO aHAIHM3a
B npaktudeckoii aesrensHocTH (I[TK-3);

- FOTOBHOCTh MCIOJIb30BaTh 3HAHUE CBOMCTB XMMHYECKUX AJIEMEHTOB, COCIMHEHHI
U MaTepUaioB Ha X OCHOBE LIS PELICHHS 3a1a4 podeccnonanbHoi nestenbHocTr ([TK-18);

- TOTOBHOCTh HW3y4aTh HAYYHO-TEXHHUYECKYI0 HH(DOpPMAIHMIO, OTCUSCTBEHHBI U
3apyOeKHBIN OMBIT 0 TeMaTrke ucciaenosanus (ITK-20).

3uams:

— ocHoBHbIe Buapl THCM u u3aenuii Ha UX OCHOBE;

- OCHOBHBIE CIIOCOOBI M TEXHOJIOTMYECKHE mNapaMmerpsl npousBoactBa THCM u
U3/IeNIMi HA UX OCHOBE;

Ymemo:

— onpenensaTs Bua U HazHaueHne THCM u u3nenuii Ha X OCHOBE;

- WCIIO0JIb30BaTh HOPMATHUBHBIE JOKYMEHTHI 10 KadyeCTBY, CTaHAApTU3alUU MU
cepTudUKAIMU TIPOYKTOB U M3ICIHMA, dJIEMEHTHl YKOHOMHUYECKOTO aHajiu3a B MPaKTUYECKOU
JIeATEIbHOCTH;

Braoemy:

- KOMIUIEKCOM TIEPBOHAYANBHBIX 3HAHUM W TMpEACTaBICHUN 00 opraHu3aiun
npousBoacTBa THCM u uznenuii Ha UX OCHOBE;

- HaBbIKAMHU H3JIOKEHUS MOJYYEHHBIX 3HAHUM B BHUJIE OTUETA O MPOXOXKICHHUU
MPAKTUKH, OINHWCAHUS MCXOJHBIX MaTEPUATIOB, TEXHOJOIMYECKOW CXEMBbI IPOU3BOJCTBA,
KOHTPOJIA KaueCTBa TOTOBOM MPOAYKIINH;

- HaBbIKAMU PpPabOThl C Hay4YHO-TEXHUYECKOW, CIpPaBOYHON JIUTEpaTypoll W
AJIIEKTPOHHBIM PECYPCaMU 10 TEOPETUUECKUM U TeXHOJoTHuUeckuM acniektaMm THCM.

3. KpaTkoe conep:xanue y4eO0HOM NPAKTHKH: NPAKTHKH IO MOJIY4YCHUIO IePBUYHbBIX
npogeccHOHATbHBIX YMeHH M HABBIKOB, B TOM 4MCJie MEPBUYHBIX YMEHUH M HABBIKOB
HAYYHO-HCCJIeA0BATEIbCKOM 1eATeJIbHOCTH

Paznen 1. O3nakomileHHEe C TEXHOJIOTHEH TTPOU3BOJCTBA M CTPYKTYPOU MPEATPUATHUS IO
npoussoactsy THCM.

O3HaKoOMJICHHE C MCTOPHUEH MPOM3BOJCTBA CHUIIMKATHBIX MAaTEPUAJIOB M W3JCIUNA Ha MX
OCHOBE, NPHUPOAHBIMM MaTepHallaMH, HCHOJb3yeMbIMU MJisi 3TUX Lened. O3HakoOMJIEHUE ¢
OCHOBHBIMHM TEXHOJIOTMUECKUMU CTaIusIMH U crocobamu mnpousBojctBa THCM, cpoiicTBamu
U3JIeNHid U 00JaCTSIMH UX IPUMEHEHHUSI.

OO6mass xapaktepuctuka mnpennpustus. HomeHkiaTypa u 00bEMbl BBITYCKaeMOM
npoaykuuu. Meron mpousBoAcTBa. [IpuHIMNIMATbHAS TEXHOJIOTMYECKash CXxeMa MPOU3BOJICTBA
npoaykuuu. CTpyKTypa IpeAnpHusiTHs, OCHOBHbIE MPOU3BOICTBEHHBIE 1I€Xa U OTACICHUS.

Paznen 2. 3yyeHue OCHOBHBIX TEXHOJOTHYECKUX IMPOLECCOB, MAPAMETPOB U METOOB
WX PETryIMpPOBaHUs Ha KOHKPETHOM MpeAnpUsITHH no npousoactsy THCM.

OCHOBHBIE MPOU3BOJICTBEHHBIE MPOLECCH B COOTBETCTBUU C TEXHOJOTHYECKOM CXEMOM
npeanpusitusi.  OCHOBHBIE  TapaMeTphl  MPOM3BOJCTBEHHBIX  MPOIECCOB H  pabOTHI
TEXHOJIOTHYECKOTO 000pyAoBaHHUs. MeTonbl KOHTPOIS W YIPaBIEHUS TEXHOJIOTHUYECKUMU
npoueccamu. KoHTposib kayecTBa TOTOBOM MPOLYKIIUN.

Paznen 3. Cucremarusanusi MaTepuana, oAroTOBKA OTYETA.



OO0oOuieHne M cucTeMaTH3alMs JaHHBIX IO CTPYKTYpe, TEXHOJIOTMH IPOU3BOCTBA,
IpUMEHsIeMOMY 000pyIOBaHHIO, BHIITYCKaeMOH MPEANpUATHEM MPOIYKIIUU, METo1aM U (hopmam
KOHTpPOJIs MpoayKuuu. [Touck u c60p HEAOCTAIOLIMX JaHHBIX.

O3HakoOMJICHHE C TEPCIEKTUBHBIMU HAyYHBIMH pa3paboTKamMH B OOJIACTH CO3JAHHS H
npumenenuss THCM. Ilocemenue HayuHblx JabopaTopuii Kadeap W 3HAKOMCTBO C
opranu3zaiyeil paboThl B HCCIIEI0BATEILCKOM 1abopaTopuu.

[ToaroToBka u HanucaHue OTYETA.

4. O0beM yuyeOHOH NPAKTHKH: MNPAKTHKH 10 MOJYYEHHIO IepPBHYHBIX
Npo(ecCHOHAILHBIX YMEHUH M HABBIKOB, B TOM 4McCJIe NePBHYHbIX YMEHHMIi M HABBIKOB
HAYYHO-MCCJIeI0BATeIbCKOM 1eATeJIbHOCTH

Ob6beMm
Bunsl yueOHoI paboThI B 3au. B akan. B acrp.
€IMHUIIAX qacax gacax
O01masi Tpy10eMKOCTb NPAKTHKH 110 Y4eOHOMY
3,0 108 81
TJIaHy
CamocrositeabHasi padora (CP) 3,0 108 81
KonTakTHas camocTosTenpHas padora 0,4 0,3
CamocTosTenbHOE MMOJIy4eHHE U OCBOCHUE 3HAHUI, 3,0 1076 807
YMEHUN U HAaBBIKOB B COOTBETCTBUHU C MPOTPaMMOit ’ ’
Bua UTOroBOro KOHTPOJIS: 3a4eT ¢ OLEHKOI - - -

AHHOTanuA padoyei MporpaMmmbl
NMPOU3BOJACTBEHHOI MPAKTUKM . HAYYHO-UCC/IeI0BATEIbCKAas padoThI

1. Henp npouM3BOACTBEHHON NPAKTHKH: HAYyYHO-HCCJIEJ0BATEJIbCKON padoThl —
dopmupoBaHue NPoPecCHOHANBHBIX KOMIIETEHIMH U NpUOOpeTeHHe HaBBIKOB B 001acTH
TYrOIUIaBKMX HEMETA/NIMYECKUX M CUJIMKATHBIX MaTepUajoB IOCPEICTBOM IUIAHUPOBAHUSA U
OCYILIECTBIICHUS YKCIIEPUMEHTAIbHON JAESITEIBHOCTH.

2. B pe3yabTtare BBINOJHEHMS TNPOM3BOACTBEHHOH NPAKTHMKH: Hay4HO-
HCCJIeN0BATENbCKOI Pa00ThI 00y4aKOLIUICS 110 IPOorpaMMe 0aKaJaBpHATA 10JI/KEH:

Obnadams cnenyronumu npodeccuonanbabiMu (I1K) komnerenusmu:

— IUTAaHUPOBATh M MPOBOAMTH (PU3MUECKHE M XUMHUYECKHE HKCHEPUMEHTHI, MPOBOAUTH
00paboTKy UX pe3yJbTaTOB U OLEHUBATh MOTPEIIHOCTb, BbIIBUTaTh TUIIOTE3bl U YCTAHABIMBATh
IPaHUIIBl UX NPUMEHEHHUs, MPUMEHATh METOAbl MAaTEeMaTHUYECKOTO aHalu3a U MOAETUPOBAHMUS,
TEOPETHUYECKOT0 U dKCIIepuMeHTalbHOro nccienoanus (I1K-16);

— TOTOBHOCTBIO M3y4aTh HAayYHO-TEXHHYECKYI0 WH(POpPMAIHNIO, OTEYECTBEHHBIH W
3apyOeXKHBIN OMBIT 10 Tematuke uccnenoanus (I1K-20).

3namu:

— TOpANOK OpraHu3alyuy, IUIAHUPOBAHWS W INPOBENCHUS HAyYHO-HCCIIEI0BATEIBCKUX
paboT C UCTIONIB30BAaHUEM MOCIEAHUX HAyYHO-TEXHUUECKUX JOCTH)KEHUH B JAaHHOM 00acTu;

— TEOpPETHYECKHE OCHOBBI CHHTE3a TYTOIUIAaBKMX HEMETAJUIMUYECKUX M CHUIIMKATHBIX
MaTepHaJoB U MPUMEHSTh ATH 3HaHUS HA IPAKTUKE;

— OCHOBHBIE TpeOOBaHHUS K MPEACTABICHUIO PE3yIbTaTOB MPOBEIEHHOIO UCCIIETOBAHUS
B BU/JIE HAYYHOI'O OTYETa, CTaThU WK JAOKJIAJa;

Ymemn:

— CaMOCTOSITEJIbHO BBISBJIATH MEPCHEKTHBHBIC HANPABJICHUS HAYYHBIX HMCCIEOBaHUM,
00OCHOBBIBAaTh AKTYaJIbHOCTb, TEOPETUYECKYI0 M MPAKTUYECKYI0 3HAUYUMOCTh IPOOJIEMBI,
MPOBOAMTH JKCHEPHUMEHTAIbHBIE HCCIENOBAHMs, AaHAJIM3UPOBaTh U  HHTEPIPETHPOBATH
MOJIyYEeHHBIE PE3YJIbTaThI;



— OCYUIECTBJIATh MOUCK, OOpabOTKy M aHAIW3 HAYYHO-TEXHHUYECKOW MH(OPMAIUH IO
npoQIIIO BEIMOJIHAEMON paObOThI, B TOM YHCIIE ¢ IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTaTh Ha COBPEMEHHBIX IPUOOPAX, OPraHU30BbIBATh IIPOBEACHUE IKCIIEPUMEHTOB
U MCIIBITaHUM, IPOBOJUTH X 00pabOTKY M aHAJIM3UPOBATh PE3YJIbTATHI;

Braoemy:

— METOAOJOTHEM M METOAUKOM IPOBEACHUS HAy4YHBIX HCCIEHOBAaHUM; HAaBBIKAMU
CaMOCTOSITENIbHOW Hay4HOH U HCCIIeI0BATEIbCKONW PabOTHI;

— CIIOCOOHOCTBIO pellaTh IOCTABJIEHHBIC 3aJaud, HCIOJIb3yd YMEHHUS U HaBBIKU B
OpraHM3alMi HayYHO-HCCIEA0BATENbCKUX U TEXHOJIOIMUECKUX padoT;

— HaBBIKAMH KPUTHYECKOT'O aHaJHM3a HAyYHO-TEXHUYECKOW JIUTEPATyphl, pa3padOTKU U
(bopMynHupoBaHUs COOCTBEHHBIX METOI0JOTMUECKUX MOIXO0A0B K PELICHUIO HAyYHbIX IPOOIEeM.

Iloocomosums u npeocmasumsv K 3auume HaAyIHO-HCCIENOBaTENbCKYIO padory (HUP),
BBINIOJIHEHHYI0O Ha COBPEMEHHOM YPOBHE DAa3BUTHUS HAyKM M TEXHUKH M COOTBETCTBYIOLIYIO
BbIOpaHHOMY HAIIPABJIEHUIO IIOJrOTOBKU U IIporpamMme o0ydeHus. B npeacraBieHHON K 3amure
HUP nomxHbl NOMYy4YUTh pa3BUTUE 3HAHUSA M HaBBIKM, IIOJIyY€HHbIE OOydaroUMMcs IMpu
OCBOEHUU NporpamMmbl OakajiaBpuaTa, B TOM YMCJE MPU U3YYEHUH CIEUUATIbHBIX TUCIUILINH.
ITpencraBnennas k 3amwure HUP nomkHa conmep:karb OCHOBHBIE TEOPETHUYECKUE IOJIOKECHHUS,
AKCIIEPUMEHTAJIbHBIE PE3YJIbTAThI, IPAKTUYECKUE TOCTHIKEHUS U BBIBOJIBI U3 PaOOTHI.

3. Kparkoe coJiep:KaHue NMPOU3BOACTBEHHOM NMPAKTHKM:
HCCJIeJ0BATEIbCKOM padoThI

Pa3znen 1. BeinmonueHue u npeacTaBiieHUE pe3yIbTaTOB HAyYHBIX MCCIEA0BaHUN

1.1 BeinosiHeHUE HAYYHBIX UCCIIET0BAHUM.

CocraBieHne nporpaMMmsl uccienoBanus. CTpykTypa M COIOEpKaHUE OCHOBHBIX
pa3aenoB OTYETa O HAYYHO-UCCIIEI0BATEIbCKON padoTe.

dopmynupoBaHue Lenel U 3a1a4 MCCIEJOBAHUS; COCTaBIEHUE aHAIUTUYECKOTro 0030pa
[0 TeME HCCIIeZIOBaHUs; BBIOOP 3()(PEKTHBHBIX METOJOB M METOAMK IOCTIIKEHHS IKEIAeMbIX
pE3yJIbTaTOB UCCIIEN0BAHUS.

[IpoBeneHne COOTBETCTBYIOIIMX SKCIEPUMEHTOB JUIsl IOJYyYEHHUS IPaKTUYECKUX
pe3ysibTaToB; aHajiM3, MHTEpIpeTanuss M  0000LIeHHe pe3yiabTaTOB  MCCIEIOBAHUS;
(dbopMyIMpOBKa BBIBOJOB; HAIIUCAHUE OTYETA.

1.2 TToaroToBKa Hay4HOTO JIOKJIaJa U MPE3eHTaIHH.

4. O0beM NPOU3BOICTBEHHON NMPAKTHKU: HAYYHO-HCCJIeI0BaTeIbCKON padoThl

HAY4YHO-

Bunasr yue6HOM paboThI Beero 7 cemectp
3E Axan. 4 3E Axan. g

Oo0mas TPyA10eMKOCTh MPAKTHKH 3 108 3 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS 2,22 80 2,22 80
[TpakTrueckue 3anstus (I113) 2,22 72 2,22 72
CamocrositenbHas padora (CP) 0,78 28 0,78 28
KoHnTakTHas camocTosiTellbHas paboTa 1 0,4 1 0,4
[ToaroToBKa K NPaKTUYECKUM 3aHITHSIM 27,6 27,6
Buj koHTpOJIS: 3ader c oueHkoM

Bunpr yue6HOM paboThI 3B Bcell;(lTp. . 3E7 CeMGX(T:Ep o
O0mas TpyA0eMKOCTh NPAKTHKH 3 81 3 81
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS 2,22 60 2,22 60
[TpakTuueckue 3austus (I13) 2,22 60 2,22 60
CamocrositenbHas padora (CP) 0,78 21 0,78 21
KoHnTakTHas camocTosTelbHas paboTa 1 0,3 1 0,3
[ToAroToBKa K MPaKTUYECKUM 3aHITHSIM 20,7 20,7
Buj koHTpOJIS: 3ader c oueHkoM




AHHOTanus padoyeil NporpaMmsl
NPOU3BOJACTBEHHOM NPAKTUKHU: MPAKTHKH 10 NOJYYECHHIO IPOdecCHOHATBHBIX
YMEHHUI U ONBITA NPO(PeCcCHOHAIBLHOMN 1eATeJIbHOCTH

1. Hear nNpou3BOACTBEHHOH  NPAKTHKH: MNPAKTHKH 10  MNOJYy4YeHUIO
npogeccHOHAJBLHBIX YMEHUI M ONbITa NMPOoGeCcCHOHAIbHON AeSITeJbHOCT — MPAKTUYECKOE
O3HAKOMJIEHHE M H3YYEHHUE IPOLECCOB MPOMU3BOJACTBA OCHOBHBIX BHJI0B THCM, cTpyKTypbl
NPEANPUSTHI, OCHOBHOTO TEXHOJIOTHUYECKOTO 000PYA0BaHMUSL.

2. B pe3yabraTre NpOXOsKAeHUS] NPOM3BOACTBEHHON MNPAKTHKH: NPAKTHKH 110
MOJIYYeHUI0 NPO(eCCHOHANBHBIX YMEHMH M OmnbITa NPOodecCHOHAJBbHON JAesiTeJIbHOCTH
oOyuarommiicst Mo MporpaMMe daKkajaaBpuaTa J0JIKeH:

Obaadams crienyromumu podeccrnonanbabiMu komnereHnusmu (I1K):

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYILIECTBISTH TEXHOJOTHYECKHI Mpolecc B
COOTBETCTBUM C PEIIAMEHTOM M HCIOJb30BaTh TEXHUYECKHE CPEACTBA I H3MEPEHUS
OCHOBHBIX [TAPaMETPOB TEXHOJIOTMYECKOTO MpoIIecca, CBOMCTB ChIpbs U npoaykiun (ITK-1);

- FOTOBHOCTHIO TPUMEHATh AHAJUTUYECKHME W YHCIEHHBIE METOJbl PEIICHUS
MOCTaBJICHHBIX 33/1a4, UCIIOJIb30BATh COBPEMEHHbIE WH(OPMALIMOHHBIE TEXHOJIOTHUH, MIPOBOIUTH
00paboTKy WH(pOpPMAIMK C KCIOJB30BAaHUEM TPUKIAIHBIX MPOTPAMMHBIX CPEICTB Chepbl
npohecCHOHANBHOM AeITeTbHOCTH, UCIIONIb30BAaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUHU U 0a3bl
JAHHBIX B CBOEH MpodecCHOHAIBHOW 00JacTH, MaKeThl MPUKIAAHBIX MPOTpaMM IJIs pacyera
TEXHOJIOTHYECKUX apaMeTpoB obopynoBanus (ITK-2);

- FOTOBHOCTBIO ~ MCHOJIb30BaTh ~ HOPMATUBHbIE JOKYMEHTHl IO  KayecTBY,
CTaHJAPTHU3AIMH U CePTU(UKALINHU MPOIYKTOB U M3LCIHUHA, DIEMEHTHI YKOHOMHUYECKOTO aHaIn3a
B npaktudeckoii aesrensHocTH (ITK-3);

- CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHHUUECKUE PEIleHUsl MpH pazpaboTke
TEXHOJIOTMYECKHUX IPOLIECCOB, BBIOMPATH TEXHUYECKHE CPEJCTBA M TEXHOJOIMH C YYETOM
9KOJIOTHYECKUX MOCieACTBUI ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO UCII0JIb30BaTh npaBuja TEXHUKU 0e30MacHOCTH,
IIPOU3BOJICTBEHHOW CaHUTAPUH, [T0XKAPHOU O€30MaCHOCTH U HOPMBI OXpaHbl TPyJla, U3MEPATh U
OLICHMBATh I1apaMETpPbl IMPOU3BOACTBEHHOTO MHUKPOKJIMMATa, YPOBHS 3albUICHHOCTH U
3ara3oBaHHOCTH, [IIyMa, ¥ BUOpauu, ocBemeHHocty pabounx mect (ITK-5);

- CIIOCOOHOCTBIO  HaJakWBaTh, HACTpauBaTb M  OCYLIECTBISITH  MPOBEPKY
obopynoBanus u nporpamMmmHsbix cpencts (ITK-6);

- CIOCOOHOCTBIO  TPOBEPATh  TEXHUYECKOE  COCTOSHHE,  OpPraHU30BHIBAThH
npoUIAKTUYECKHE OCMOTPBI M TEKYLIUIl pEMOHT 00OpyIOBaHUs, TOTOBUTH OOOPYJAOBAHHME K
PEMOHTY U pUHUMATh 00opyaoBanue 13 pemonTta (I1K-7);

- TOTOBHOCTBIO K OCBOEHHIO M JKCIUIyaTallid BHOBb BBOJUMOIO OOOPYIOBaHUS
(TIK-8);

- CHOCOOHOCTBIO ~ aHAJIM3MPOBATH TEXHUUYECKYIO JOKYMEHTAIUIO, I0J0HpaTh
000py/IoBaHUE, TOTOBHUTH 3asBKU Ha MPHOOpeTeHne 1 peMoHT obopynoBanus (ITK-9);

- CIIOCOOHOCTBIO NMPOBOJIUTH AHAINU3 CBIPbS, MAaTEPUAJIOB M T'OTOBOW MPOIYKIIUH,
OCYIIECTBIISITH OIIEHKY pe3ynbTaroB aHanu3a (I1K-10);

- CHOCOOHOCTBIO BBIABIATH M YCTPAHATh OTKJIOHEHHS OT PEKUMOB PaOOTHI
TEXHOJIOTHYECKOTO 000pyIOBaHMS U TTapaMeTPOB TexHoJorunueckoro mporecca (ITK-11);

- CIIOCOOHOCTBIO  IJIAHUPOBAaTh U MPOBOJAUTH (U3MUECKHE U XHUMHYECKHE
HKCIEPUMEHTHI, MPOBOAUTH 00PAaOOTKY MX pEe3yabTaTOB U OLEHUBATH IOTPELIHOCTH, BBIIBUTATh
TUIOTE3bl U YCTAHABIMBATh TPAHULIBI UX MPUMEHEHHs, TPUMEHSTh METOJbl MaTeMaTHUYECKOTO
aHaJIHM3a U MOJICIMPOBAHUS, TECOPETHUYECKOTO U dKCIIepUMeHTanbHoro uccnenosanus (I1K-16);

- TOTOBHOCTBIO MPOBOJUTH CTaHAAPTHbIE U CEePTU(UKALMOHHBIE HCIBITAHUS
MaTepualioB, U3ACIHUI 1 TexHomorudeckux mnporeccos (ITK-17);



— TOTOBHOCTBIO ~ HCIOJB30BAaTh 3HAHHE CBOWCTB XHMMHYECKHUX  DIJIEMEHTOB,
COCMHEHUN ¥ MaTepuaJioB Ha WX OCHOBE /IS pEIIeHUs 3a1ad MpoQecCHOHATBHON
nesreapHocTH (ITK-18);

- TOTOBHOCTBIO MCIIOJIb30BATh 3HAHUSI OCHOBHBIX (PU3NYECKUX TEOPUH IS peLICHHS
BO3HUKAIOIMNX (PU3UUECKHX 3a/1a4, CAMOCTOSTEIILHOTO MPUOOpeTeHNUs GU3NYECKUX 3HAHUMU, IS
MOHMMAaHUS MPUHLIUIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHUCIIE BBIXOASIIUX 3a Mpeesbl
KOMIIETEHTHOCTH KOHKpeTHoro HampasieHus (ITK-19);

— TOTOBHOCTBIO HM3y4aTh HAYYHO-TEXHHUYECKYI0 WH(POPMAIUIO, OTCYCCTBCHHBIA U
3apyOeKHBIN OMBIT 10 TeMaThke uccienoBanus (ITK-20).

Snameo:

- TEXHOJIOTHYECKHE MPOLIECChl, MPUHIMIHAIBHYI0 TEXHOJIOTMYECKYI0 CXEMY
MIPOM3BOJICTBA u OCHOBHOE€ TEXHOJIOTMYECKOE 000pyI0BaHKE, HCIIOJIH3YEMOE B
npousBoactee THCM;

- OpraHU3alMOHHYIO CTPYKTYPY IpeanpusaTuil no npoussoactsy THCM;

— OCHOBHBIC TPHHIMIIBI, METOABI M (OPMBI  KOHTPOJIS  TEXHOJOTHYECKOTO
IIPOLIECCa, UICXOJHOTO ChIPbSl M KayeCcTBa IPOLYKLUH;

- OCHOBHbI€ HOPMATHBHBIC JIOKYMEHTbl IO CTaHJapTU3aLUMM M  CepTUHUKALIN
MPOAYKLMHU MpeanpusaTuil no npoussoacrsy THCM,;

- IpaBUjIa TEXHUKU O€30MIaCHOCTH, SKOJOTHH U IPOU3BOJICTBEHHOM CAaHUTAPHH;

Ymemn:

- OPUHUMATh  KOHKPETHbIE  TEXHUYECKHME  pELIeHUus  Ipu  pa3paboTke
TEXHOJIOTUYECKUX IPOLIECCOB, BBIOMpPATh TEXHUYECKUE CPEACTBA W TEXHOJOTHMHM C YYETOM
HKOJIOTMYECKUX MOCIEICTBUN UX IPUMEHEHHUS;

- HCIIOJb30BaTh HOPMATHBHBIE JOKYMEHTHI IIO KaudeCTBYy, CTaHAAPTU3ALUU U
cepTuduKanuy NPOIYKTOB M M3IENIUN, 3TE€MEHThl 3KOHOMHUYECKOIO aHalIMu3a B MPAKTUYECKON
JEATEIIbHOCTH;

Braoemw:

- CHOCOOHOCTBIO BBIABIATH M YCTPAaHATh OTKJIOHEHHsS OT PEKUMOB pPaOOTHI
TEXHOJIOTMYECKOr0o 000py10BaHUs U apaMeTPOB TEXHOJIOIMUECKOT0 IPOoLecca;

- CIIOCOOHOCTBIO W TOTOBHOCTBIO ~ OCYIIECTBIISITH  TEXHOJOTMUYECKUH  IPOILIECcC
B COOTBETCTBHU C PErIIaMEHTOM.

3. Kparkoe coaepkaHue NMPOM3BOJCTBEHHOH NMPAKTUKHU: MPAKTHKU MO MOJYy4YeHHIO
NnpogecCHOHANBHBIX YMEHHUH U ONbITA NPO(PECCHOHATBHOH AeATEJIbHOCTH

Paznen 1. O3HakoMileHHE C TEXHOJIOTMEM MPOU3BOJACTBA U CTPYKTYPOW MPEIIpUSTUS
no nmpoussoacrsy THCM

OO6mass xapaktepuctuka npennpustus. HomeHkiatypa u 00bEMBI BBITYCKaeMOM
npoaykuuu. Meron mpousBoicTBa. IIpuHIMNuanbHas TEXHOJIOTMYECKas cXeMa IPOM3BOJCTBA
npoaykuuu. CTpyKTypa MpeanpusiThs, OCHOBHBIE IPOWU3BOJICTBEHHBIE I1€Xa U OTJIEJICHHUS.
XapaKkTepUCTUKN OCHOBHOTO 000PY/I0BaHMS.

Paznen 2. U3ydyeHrne OCHOBHBIX TEXHOJIOTUYECKUX IPOLECCOB, TapaMeTpPOB U METOJIOB
UX PETyJUpOBaHUS HAa KOHKPETHOM npennpuaruu mno npoussoacrsy THCM. Beimonnenue
WH/JVBHIYaJIbHOTO 3aJaHUS.

OcHOBHBIE NTPOU3BOJICTBEHHBIE IIPOLECCHl B COOTBETCTBUU C TEXHOJOTMYECKOW CXEMOM
npennpustis. OCHOBHbIE  MapamMeTpbl  MPOU3BOJCTBEHHBIX  IMPOLECCOB U pabOThI
TEXHOJIOTUYECKOTr0 000pynoBaHus. MeETOAbl KOHTPOJIS U YIPaBIEHHUS TEXHOJIOTMYECKHUMHU
npoueccamu. KoHTposib kayecTBa TOTOBOM MPOLYKIIUN.

BrlnonHeHne MHANBUTyaIbHOTO 3a/1aHNUS.

Paznen 3. Cucrematusanus Marepuana, moJAroToBKa OT4ETaA.

OO6o0uieHne M cucTeMaTH3alus JaHHBIX IO CTPYKType, TEXHOJOTHMHM MpPOM3BOJICTBA,
PUMEHSIEMOMY 000pYyI0BAaHUIO, BHITYCKAEMOM MPeANpUATHEM TPOAYKLIUH, METOIaM U opmMam
KOHTpoJIs npoaykuuu. [Touck u c6op HegocTaromuUX JaHHBIX. [10JroTOBKa U HanmucaHUe OTYeTa.
IToaroToBKa M HaNMCAHKWE OTYETA IO BBIIOJHEHHUIO UHAUBUAYAJIBHOIO 3a/1aHMS.



4, OO0beM NPOU3BOJACTBEHHOW TMPAKTHUKH: MNPAKTHKH 1O  MNOJYYEHHUIO
npogecCHOHANBHBIX YMEHHUI U ONIbITA NPO(PEeCCHOHATBHOH 1eITeJbHOCTH
Bunbt yueOHOM paboThI Bcero
3auer. eAMHUIL Akajiem. 4acoB
O01masi Tpy10eMKOCTb NPAKTHKH 110 Y4eOHOMY 30 108
IUIAHY '
Camocrositesbnas padora (CP) 3,0 108
KoHTakTHas camocTosTenbHas paboTa 30 0,4
CaMoCTOATEIbHOE BBIIOIHEHUE PA3/IeIOB IPAKTUKI ' 107,6

Bua uTOroBoro KOHTpoOJIS: 3a4eT ¢ OUEHKOM

Bunbl yueOHOM paboThI Bcero
3ayeT. e IUHUIL ACTpOH. 4acoB
O01masi Tpy10eMKOCTb NPAKTHKH 110 Y4eOHOMY 30 81
IUIAHY '
CamocrositesbHasi padora (CP) 3,0 81
KoHTakTHas camocTosTelbHas paboTa 30 0,3
CaMocCTOSATEIbHOE BBINOJIHEHHE Pa3esIOB IPAKTUKHI ' 80,7

Bu1 H”TOroBOro KOHTPOJIS: 3a4€T ¢ ONEHKOM

AHHOTanuA padoyei MporpaMmmbl
NpeIIUNJIOMHON MPAKTUKH

1. Heab nmpeaiunjoMHONH NPAKTHKHM — BBIIOJHEHHUE BBITYCKHOW KBaJM()UKALMOHHON
paboThLI.

2. B pe3yabrarte NpOXO:KAeHUs MNPeIUIUIOMHOW NPAKTHKH O00ydaloluiicss 1o
nporpamMMme 0aKkajJaBpUATA I0JI/KeH:

Obnadamy crnienyronmMu npodeccnoHambHpIMU KoMiteTeHusMu (I1K):

- CIOCOOHOCTBIO W TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJOTHYECKHUN IMpOIecC B
COOTBETCTBUM C pErJaMEHTOM M HCIOJb30BAaTh TEXHUYECKHE CpEeACTBa JUIsl H3MEpEeHUus
OCHOBHBIX MTAPaMETPOB TEXHOJOTMYECKOTO MpOIIecca, CBOMCTB Cchiphs 1 npoaykimu (ITK-1);

- TOTOBHOCTh TPUMEHATh AHAJTUTHYECKHE W YHUCIEHHBIE METOIbl PpEIICHUs
MIOCTaBJIEHHBIX 33]a4, MUCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOIHHU, TPOBOANUTH
00paboTKy HH(}OpPMalLMKU C HCIOJB30BAHUEM NPUKIATHBIX IMPOTPaAaMMHBIX CpEACTB chepbl
npodecCHOHATIBLHOMN JesITeNbHOCTH, UCIOIb30BATh CETEBbIE KOMIBIOTEPHBIE TEXHOIOTUH U 0a3bl
JAHHBIX B CBOEH NMpo(decCHOHAIBHOW 00JacTH, MAaKeThl MPUKIAIHBIX MPOTPaMM IS pacyera
TEXHOJIOTMYECKHUX napameTpoB obopynosanus (ITK-2);

- TOTOBHOCTh ~ HCHOJB30BATh  HOPMATHBHBIE  JIOKYMEHTBl 10  KauyecTBY,
CTaHJAPTHU3AIMH U CepTU(UKAINU MPOIYKTOB U U3JEIHU, DIIEMEHTHI YKOHOMHUYECKOTO aHalIn3a
B mpakTHyeckoit aesrensHocTH (TTK-3);

- CHOCOOHOCTh NMPHUHUMATh KOHKPETHbIE TEXHMUYECKHE pEIICHUs MpH pa3paboTke
TEXHOJIOTUYECKUX TPOLIECCOB, BBIOMpPATh TEXHUYECKHUE CPEICTBA U TEXHOJOTHMH C YYETOM
IKOJIOTUYECKUX TocneacTBrid ux npumeHenus (I[1K-4);

- CHOCOOHOCTh UCIIOJIb30BaTh MPaBUIa TEXHUKU OE€30MaCHOCTH, TPOU3BOICTBEHHOM
CaHMTapUHU, TMOXKAPHOH OE30MacHOCTH M HOPMBI OXpaHbl TPyAa, HU3MEpPATh M OICHHUBATh
napamMeTpsl TPOU3BOJCTBEHHOTO MHUKPOKJIMMATA, YPOBHS 3albUICHHOCTH W 3ara3oBaHHOCTH,
nryma, 1 BUOpanuu, ocBemeHHocty padbounx mect (I1K-5);

- CHOCOOHOCTh ~ HalaXHWBaTh, HACTpauBaTb U
obopymoBanus u porpammHubix cpeacts (ITK-6);

OCYILECTBIATh  MPOBEPKY




- CIIOCOOHOCTh ~ TPOBEPATh  TEXHWYECKOE  COCTOSHHE,  OpPraHU30BBIBATh
npopHIAKTHIECKAE OCMOTPBI M TEKYIIMHA PEMOHT 00OpYIOBaHMS, TOTOBUTH OOOPYIOBaHUE K
PEMOHTY M IIPHHUMATH 000opymoBanue u3 pemonta (ITK-7);

- TFOTOBHOCTh K OCBOEHHIO M IKCIUTyaTallil BHOBb BBoJUMOro obopynosanus (I1K-
8);

— CHOCOOHOCTh ~ AHAJIM3MPOBATH  TEXHUYECKYIO  JIOKYMEHTALUIO, IOAOUpPATh
006opya0BaHue, TOTOBHUTH 3asABKH Ha MPHOOpeTeHHe 1 peMOHT obopymoanus (I1K-9);

- CHOCOOHOCTh IMPOBOJIUTH AHAIU3 ChIPbSl, MAaT€pPUAJIOB M TOTOBOW MPOIYKILIHH,
OCYILECTBIIATH OILIEHKY pe3yibraToB aHanu3a ([1K-10);

- CIOCOOHOCTh BBIBIISITH M YCTPAHATh OTKIOHEHHS OT pPEKUMOB pabOTHI
TEXHOJIOTHYECKOro 000pyI0BaHUs M IIAPAMETPOB TexHoyorndeckoro mpouecca (I1K-11);

- CHOCOOHOCTh  IJIAHMPOBaThb W MPOBOAMTH  (PU3MUECKUE U  XUMHUYECKHE
HKCIEPUMEHTHI, IPOBOAUTH 00PAaOOTKY MX PE3yabTATOB U OLCHUBATH IOTPEIIHOCTH, BBIIBUTATh
TUIIOTE3bl M YCTAaHABIMBATh I'PAHMIIBI UX INPUMEHEHUs, IPUMEHATh METObl MaTEeMaTUYECKOIo
aHaJM3a U MOJICJIMPOBAHUS, TEOPETHYECKOTO U 3KCIIEpUMEHTaIIbHOTO nccnenoanus (I1K-16);

- TOTOBHOCTh TPOBOAMTH CTaHAAPTHBIE ¥ CEPTH(PHUKAIMOHHBIC HCIBITAHUS
MaTepualioB, U3ICIHUN 1 TexHOMorn4eckux mpoieccos (ITK-17);

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHUE CBOMCTB XUMHUECKUX 3JIE€MEHTOB, COSTMHEHUI
¥ MaTepuajIoB Ha UX OCHOBE JJIsl PelIeHHUs 3a1a4 nmpodeccuonanbHoi aesirensHoct (I1K-18);

- TOTOBHOCTb UCIOJIb30BaTh 3HAHUS OCHOBHBIX (PM3NYECKUX TEOPUH IS pelieHus
BO3HHUKAIOMNX (U3NYECKUX 337a4, CAMOCTOSATEIBHOTO puoOpeTeH s (GU3NIECKUX 3HAHUH, IS
IOHUMAaHMS IPUHIUIIOB paboThl MPUOOPOB U YCTPOMCTB, B TOM YUCIIE BBIXOJSAIIUX 32 MPEaeibl
KOMITETEHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19);

- TOTOBHOCTh M3y4aTh HAyYHO-TEXHHYECKYI0 HH(OpPMAIMIO, OTEYECTBEHHBIH U
3apyOeXKHBIN OMBIT 0 TeMaTHke ucciaenoBanus (ITK-20).

3uamo:

- OPUHIUIBl  TIPOCKTUPOBAHUS TPEANPHATHN, TEXHOJIOTUYECKUX JIMHHHA 10
npousBoactBy THCM, pasmemienue, (yHKIMOHMPOBAHUE U OOCIYXMBaHME OCHOBHOTO
TEXHOJOTUYECKOr0 000pyI0BaHUS;

- NPUHIUIBl  yOPaBIEHUS  OCHOBHBIMH  TEXHOJIOTHYECKHMH  TPOIECCaAaMH
MPOMBIIIJIEHHOTO POU3BO/ICTBA;

- OpraHu3allMi0 M IPOBEICHUE BXOAHOTO, ONEPAlMOHHOTO KOHTPOJIS, KOHTPOJI
Ka4eCcTBa rOTOBOM MPOIYKIINH;

- NPUHIUIBI ¥ METOJBI BBHITIOJHEHUS! JKCIIEPHMEHTOB W HCHBITAHUNH TIO0 TeMe
BBIIYCKHOM KBaJTU(UKALMOHHON pabOThI;

Ymemy:

- BBINOJIHATH MTOMCK, 00pabOTKY, aHaIM3 U CUCTEMATU3aLUI0 HAYYHO-TEXHUYECKON
UHPOpPMALIUK, OCYHIECTBIATh BBHIOOP METOJUK W CPEACTB PEUICHHS 3a/a4, MOCTaBICHHBIX
IPOTrpaMMOi MPaKTUKK U TEMOU BBITYCKHOW KBaTH(PHUKAIIMOHHOMN padoThI;

- BBINOJIHATH OCHOBHBIE TEXHOJIOTHUECKUH pacueTsl pu npoussoactse THCM;

- BBITOJIHATH 00pabOTKY M aHAIM3 pe3yIbTaTOB SKCIIEPUMEHTOB U HCIIBITaHUI;

- OCYILECTBIISATh KOHTPOJIb TEXHOJOIMUYECKOW TUCHUIUIMHBI TPH MPOU3BOJCTBE
THCM;

- aHATM3UPOBaTh  BO3HMKAIOIIME B  TPOM3BOJACTBEHHOW W HAYYHO-
UCCIIEIOBATEIbCKON AEATENbHOCTH 3aTPYIHEHHS U UCKaTh MTyTH UX pa3pelieHHs;

Bnaoemn:

- CIOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHUYECKHUE PEIICHUS TPU pa3padoTKe
TEXHOJIOTMYECKHX IPOIIECCOB, BbIOMpaTh TexHOJoruu mpousBojactBa THCM c¢  yderom
HKOJIOTUUECKUX MOCTIEICTBUI UX MPUMEHEHHUS;



- CIOCOOHOCTBIO K MCIIOJIb30BAHHIO MOJYYEHHBIX TEOPETHUECKUX U MPAKTHUIECKUX
3HaHUH B 00JacTH XMMHUM U TEXHOJOTHMM JUIS peIIeHUs 3ajad  MpodecCHOHATbHOU
NESITEbHOCTH.

3. KpaTkoe coep:kaHue npeInJIOMHON NPAKTHKHU

Ilenn u 3agaun npeAMIUIOMHOM mpakTuku. COCTaBle€HHME U COIVIaCOBaHME IUIaHA
BBITIOJTHEHUS BBITYCKHON KBaJM(HUKALMOHHONW pPAabOThI, KOHTPOJIBHBIX TOYEK, BUAA U OOBeMa
IPEACTABISAEMOr0 K KaXJIOH KOHTPOJIbHOW Touke Martepuana. OpraHu3aliOHHO-METOAMYECKHE
meponpusaTas. MHCTpyKTaxu Ha paboyeM MecTe, IO IEeKTPOOe30MaCHOCTH U MPOTHBOIOKAPHOM
0€30IaCHOCTH.

COop Hay4yHO-TEXHMUYECKOH HH(GOpPMALUHU IO TEME BBITYCKHOW KBaTH()UKAIMOHHOM
paboTsl. OTpaboTKa METOMK U BBIITOJHEHUE SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUI.

O6ocHoBanue oOmell koHumenmu JuHUKM 10 npomusBoactBy THCM. Ilogbop wu
COIJIaCOBaHUE MPOM3BOJAUTEILHOCTM OCHOBHOIO M BCIIOMOTaTEIbHOIO TEXHOJIOTHYECKOIro
o0opynoBaHusl. BBIMOTHEHNE OCHOBHBIX TEXHOJOIMYECKUX pacueToB. OmnmcaHue paboThI
TEXHOJIOTMYECKOM TnHuK npousBojcrea THCM.

C6op, oOpaboTka U cucremaruzanus Matepuana. OdopmieHuss oTyera 1O
HPEeAJUITIOMHOM MTPAKTUKE.

[TonroroBka MaTepHaioB JUIS BBITIOJHEHUS BHITYCKHOM KBATM(UKAIIMOHHON paObOTHI.

4. O0beM npeINIJIOMHON IPAKTHKHU

Ob6beMm
Bunpl yue6HOM paboThI B 3aueTHBIX B akazem.
eIMHUIIAX Jacax
O01as TPy10€eMKOCTh NPAKTHKH 10 Y4eO0HOMY IUIAHY 9,0 324
CamocrositesabHasi padora (CP), B Tom yucie: 9,0 324
KoHnTakTHas paboTa — IpOMEKYTOUHAsl aTTECTALIMSI 9.0 0,4
CaMOCTOSITeJIbHOE BBIMOJHEHUE Pa3/IeJIOB TUCIUILIMHBI ' 323,6
Buj1 HTOroOBOro KOHTPOJIS: 3a4eT ¢ OLlEHKOI
O6bem
Buibl yue6HOM paboThI B 3aueTHBIX B actpon.
SIMHAIIAX Jacax
O01mas TPy10eMKOCTh JHCHHUILINHBI 110 Y4eOHOMY INIAHY 9,0 243
CamocrositeibHas padora (CP), B Tom uncie: 9,0 243
KoHTtakTHas paboTa — IPOMEXYTOUHAsl aTTeCTalUs 9.0 0,3
CaMoCTOsITeTbHOE BBIMOJHEHUE PA3/IeIOB IUCIUILITUHBI ' 242,7
Buj1 H”TOroBOro KOHTPOJISI: 3a4eT ¢ OLEeHKOil

4.6. 'ocynapcTBeHHasi MTOTOBasi aTTeCTALMSA:
3alUTA BHIMYCKHOI KBAJIM(PUKAIUOHHON padoThl, BKJIIOYasi MOATO0TOBKY K Mpoueaype
3alUTHI U NIPOUEAYPY 3aIUTHI

1. IHeab rocyiapcTBeHHOl HMTOrOBOW AaTTeCTAMM: 3alIUTHI  BBITYCKHOM
KBAJIU(PUKALMOHHOI pPa0d0Thl, BKJIOYas IOArOTOBKY K IpOLEAype 3allUMThl W IPOLELypPy
3allMThI — BBIABICHUE YPOBHS TEOPETUYECKON M MPAKTUYECKON MMOATOTOBIEHHOCTH BBITYCKHUKA
By3a K BBIIOJHEHUIO MPOPECCHOHATIBHBIX 337a4 U COOTBETCTBUS €r0 MOATOTOBKU TPEOOBAHUSAM
®I'OC BO mno nHampaBieHuto noarotoBku OakanaBpoB 18.03.01 Xumuueckas TEXHOJOTHS,
npodunb «XUMHUYECKass TEXHOJOTHS TYTOIUIaBKUX HEMETAaJUIMYECKUX M CHIIMKATHBIX
MaTepUajoBy.

2. B pe3yabTare rocyiapcTBeHHOI HMTOTrOBOi aTTecTAllMU: 3AIMUTHI BBITYCKHOMH
KBATN(PUKAIMOHHON PadoThl, BKJIKYAs MOATOTOBKY K IpoLeIype 3aliUTbl W HPOLEXypy
3alMThl aTTeCTAMUA O00y4Yalouuiicss Mo mnporpamMMme OakajlaBpuara JI0J/KeH 00J1aaathb




CJICAYHINUMHA KOMIIETCHIIUAMM:

- CIIOCOOHOCTBIO  MCIOJIb30BaTh OCHOBBI  (pUIOCO(CKUX 3HAHUK  JUIs
dbopmupoBanust MEPOBO33peHdeckoii mosunuu (OK-1);

- CIIOCOOHOCTBIO aHAJIM3UPOBATh OCHOBHBIE JTalbl U 3aKOHOMEPHOCTH
WCTOPUYECKOTO PAa3BUTHUS OOIECTBA sl POpPMUPOBAHHS Tpakaanckoil mosummu (OK-2);

- CIIOCOOHOCTBIO ~ HCIIOJB30BaTh OCHOBBI 3KOHOMHYECKMX 3HAaHUU B
pasanuHbIx cepax xkusneaesreapbHocT (OK-3);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI TMPABOBBIX 3HAHUW B Pa3IMYHBIX
chepax nearenproctr (OK-4);

- CHOCOOHOCTBhIO K KOMMYHHUKAIIMM B YCTHOM M NMUCBMEHHON (opmax Ha
PYCCKOM ¥ HMHOCTPAaHHOM SI3bIKax JUISl pEHIeHHMs] 3a/ad  MEXKJIMYHOCTHOTO U
MEKKYIbTYpHOTO B3aumoaeictus (OK-5);

- CIIOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPUHUMATh
colMaibHbIe, STHUYECKHE, KOHPECCHOHATIbHBIC U KYIbTypHBIe paszauuus (OK-6);

— CHOCOOHOCTBIO K cCaMOOpraHu3aIuu u camooopasosanuio (OK-7);

— CIIOCOOHOCTBIO HCIIOJB30BAaTh METOJbI M HMHCTPYMEHTHI (PU3NUECKOMH
KyIbTYpbl JUIsi OOECHe4YeHHs] TOJHOLEHHOM COLMaNbHOM M NpodecCuOoHATbHON
nesitenpHocTH (OK-8);

- CIIOCOOHOCTBHIO UCIOJIB30BaTh IPUEMbI OKa3aHUS MEPBOIl MOMOIIMU, METO/IbI
3alUTHI B YCJIIOBUSX Upe3BbIYaitHbIX cuTyarui (OK-9);

— CIIOCOOHOCTBIO M TOTOBHOCTBIO  HCIOJIb30BaTh OCHOBHBIC — 3aKOHBI
€CTeCTBEHHOHAYUYHBIX TUCIUILINH B MpodeccroHanbHol AesteabHoctu (OITK-1);

- TOTOBHOCTBIO MCIIOJIb30BATh 3HAHUS O COBPEMEHHOW (PU3MUECKO KapTHUHE
MHUpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BeIIecTBa IS
TIOHUMAaHUS OKPYXKaroIero Mupa u sieineanit mpupost (OI1K-2);

- TOTOBHOCTBIO HCIIOJI30BaTh 3HAaHHUA O CTPOCHHMM BEIIECTBA, IMPUPOJIE
XMMHYECKON CBSI3M B PA3IMUHBIX KjaccaX XMMHMUYECKHX COEOUHEHUHN [UIsl MOHUMaHUS
CBOICTB MAaTE€pUaJIOB M MEXaHM3Ma XMMHYECKMX HPOLECCOB, IPOTEKAIOIMIMNX B
okpyxatomiem mupe (OITK-3);

- BJIa/ICHUEM I[MOHUMAaHUsl CYIIHOCTH M 3Ha4€HHUs MHQOpMALMU B Pa3BUTUU
COBPEMEHHOTO HMH(pOPMAIIMOHHOTO OOIIECTBA, OCO3HAHMUA OMACHOCTH M  YIPO3HI,
BO3HHUKAIOUIMX B 3TOM IIpoOIlecce, CIIOCOOHOCThIO COOIOAATh OCHOBHBIE TPEeOOBAaHUS
nH(pOpMaIMOHHON 0€30MacHOCTH, B TOM YHCJIE 3alllUThl TocyaapcTBeHHOM TaiHbl (OTIK-
4);

- BJIa/ICHUEM OCHOBHBIMHM METOJAMHM, CIIOCOOAMU U CPEICTBAMHM IOTYUYEHUS,
XpaHeHus, TmepepadoTKu uHMOpMaIK, HaBbIKAMH pabOThl C KOMIIBIOTEPOM Kak
cpenctBoM yrpasieHus nHpopmarmeit (OT1K-5);

- BJIQJICHUEM  OCHOBHBIMH  METOJIaMU  3alIUThl  IPOU3BOJCTBEHHOTO
nepcoHana U HaceJeHUs OT BO3MOXHBIX IMOCIEICTBUN aBapHid, KaTacTpod, CTUXUITHBIX
oencteuii (OITK-6).

- CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBISATH TEXHOJOTHUYECKHNA MPOIIECC
B COOTBETCTBUU C PETJIaMEHTOM M HCIIOJIb30BaTh TEXHUUECKHE CPEICTBA AJI1 U3MEPEHUS
OCHOBHBIX I1apaMETPOB TEXHOJOTUYECKOTO IIpoliecca, CBOMCTB Chlpbs U nmpoaykuuu (11K-
1);

- TOTOBHOCTBIO MPUMEHSATh aHATUTHYECKHE M YHCIEHHBIE METOJbl PELICHUS
MOCTABJIEHHBIX 3aJ]la4, HCIIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJOTHH,
NPOBOJIUTH 00pabOTKY MH(GOPMAIMM C HCIOJB30BAHUEM NPUKIAIHBIX MPOTPAMMHBIX



cpencts  cdepsl  mpodecCHOHaTbHOW — JEATENbHOCTH,  HCIONB30BaTh  CETEBBIC
KOMIIbIOTEpHbIE TEXHOJIOIMHM U 0a3bl JaHHBIX B CBOeH mnpodeccuoHambHON o0acTy,
NakeThl MPHUKIAJHBIX MporpaMM Juid pacyeTa TEXHOJOIMYECKHX IapaMeTpoB
obopynosanus (I1K-2);

- TOTOBHOCTBIO HCIIOJIb30BATh HOPMATHBHBIE JOKYMEHTBI [0 KayecTBY,
CTaHJApTU3ALUU U CepTU(UKALNU TPOAYKTOB U U3JEINM, 3JIEMEHThl SKOHOMUYECKOIO
aHanm3a B mpakTuyeckoit aestenbuocty (I1K-3);

- CHOCOOHOCTBIO NPUHUMATh KOHKPETHbIE TEXHUYECKHE pELIeHUs Npu
pa3pabOTKe TEXHOJOTMYECKUX IPOIECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA U
TEXHOJIOTHH C YYETOM IKOJIOTUYECKHX mociencTuil ux npumenenus ([1K-4);

- CHOCOOHOCTBIO  HCHOJNb30BaTh  MpaBWIa  TEXHUKH  OE30MACHOCTH,
IIPOU3BOJICTBEHHON CaHUTapuu, MOKapHOW O€30MacHOCTM M HOPMBI OXpaHbl Tpyna,
U3MEpATh M OLICHMBATh IapaMEeTpbl MPOU3BOACTBEHHOIO MHUKpPOKIMMAaTa, YpPOBHS
3allbJIEHHOCTH ¥ 3ara3oBaHHOCTH, IIyMa, U BHUOpPALMU, OCBELIEHHOCTH PabOYUX MECT
(IIK-5);

= CHOCOOHOCTBIO HaJlaXXMBaTh, HACTPaUBAaTh M OCYILIECTBIATH IPOBEPKY
obopynoBaHus U nmporpammubix cpeacts (I1K-6);

- CHOCOOHOCTBIO TPOBEPATh TEXHMUECKOE COCTOSHHUE, OpPraHMW30BHIBATH
npopUIaKTUYECKUE OCMOTPhl U TEKyIIMH pPEMOHT OOOpYJOBaHHUS, TOTOBUTH
000py/ZI0BaHKE K PEMOHTY U MPHHUMATH 000pynoBanue u3 pemonra (I1K-7);

- FOTOBHOCTBIO K OCBOGHHMIO UM JKCIUIyaTallud BHOBb  BBOJHUMOIO
ob6opynosanus (ITK-8);

= CHOCOOHOCTBIO aHAIM3UPOBATh TEXHUYECKYIO JIOKYMEHTAIUIO, MOAOUpaTh
o0opyaoBaHKe, TOTOBUTH 3asBKH Ha MpHoOOpeTeHne u peMoHT obopynosanus ([1K-9);

- CIIOCOOHOCTBIO MPOBOJAUTH AaHAJIU3 ChIPhS, MATEPUATIOB M TOTOBOH
HPOYKIINHU, OCYIIECTBIIATH OIEHKY pe3ynbraToB aHanm3a (I1K-10);

- CHOCOOHOCTBIO BBISIBISATH M YCTPAHATh OTKJIOHEHHUS OT PEKUMOB pabOTHI
TEXHOJIOTHYECKOr0 000pyI0BaHHS U ITapaMeTPOB TexHoJornueckoro nporecca (ITK-11);

- CIIOCOOHOCTBIO TJIAHUPOBATH M MPOBOAUTH (PU3MYECKHE U XUMUYECKUE
AKCIEPUMEHTBI, MPOBOJUTH 00pabOTKY HMX pe3yJbTaTOB M OLEHUBATH IMOTIPEUIHOCTH,
BBIIBUTATh TUIIOTE3bl U YCTAHABIMBATH T'PAHUIBl UX NPUMEHEHHMSI, IPUMEHITh METO/bI
MaTEeMaTHYECKOr0 aHalli3a U MOJEIMPOBAHUS, TEOPETUUECKOTO U IKCIEPUMEHTAILHOTO
uccnenosanus (I1K-16);

- TOTOBHOCTBIO MPOBOJUTH CTaHAAPTHBIE U CEPTU(PHUKALMOHHBIE UCTIBITAHUS
MaTepUaJIOB, U3/ U TeXHOJorndeckux nporeccon (ITK-17);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHWE CBOMCTB XMMHMUYECKHX JIJIEMEHTOB,
COCIMHEHUH M MaTepuajoB Ha MX OCHOBE JUIsl pelleHus 3afady NpodecCHOHAIbHON
nestenpHOcTH ([TK-18);

- TOTOBHOCTBIO HCIOJIB30BaTh 3HAHUS OCHOBHBIX (PM3UYECKUX TEOpHUil Uis
pemieHnsl BO3HUKAOIMX (U3WYECKUX 3a7ad, CaMOCTOSTENBHOTO0 NpUOOpeTeHus
bu3nuecKux 3HaHUM, ISl TOHUMaHUS IPUHIUIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM
YHCIIe BBIXOSIINX 32 TPEIeNIbl KOMIIETEHTHOCTH KOHKpeTHOTro HampasieHus (I[1K-19);

- TOTOBHOCTBIO u3ydarb Hay4YHO-TEXHUYECKYIO UHPOPMAIHIO,
OTEYECTBCHHBIN U 3apyOCIKHBIN OMBIT 1O TeMaTke uccienoanus ([1K-20).

3aBepuraroniuM dTanoM oOydeHus 1o HampapieHuio moarotToBku 18.03.01 Xumuueckas
TEXHOJOTHsA, mNpoduiIr0 «XHMMHYECKas TEXHOJNOTHS TYTOIUIABKUX HEMETAUINYECKUX H
CUJIMKATHBIX MAaTCpUaioB» ABJIICTCA  3alluTa BBIHYCKHOﬁ KBaHH(i)HKaHHOHHOfI pa6OTBI
Oakanaspa.



3namo:

— TMOPSAOK OpPraHM3aluy, IUIAHUPOBAHUS W NPOBEICHUS HAy4YHO-UCCIEA0BATEIbCKUX
paboT ¢ UCIOJIb30BAHUEM MOCIEAHUX HAYYHO-TEXHUYECKUX TIOCTHKEHUH B IaHHOM 00J1acTH;

— (U3UKO-XMMHYECKHE OCHOBBI CHHTE3a TYTOIUIABKUX  HEMETAUIMUECKUX U
CUJIMKATHBIX MaTepUaIOB U MPUMEHSTh 3TH 3HAHUS HA MTPAKTHUKE;

— OCHOBHBIE TpeOOBaHHUS K MPEACTABICHUIO PE3yIbTATOB MPOBEICHHOIO UCCIIETOBAHMS
B BHJIE HAYYHOI'O0 OTYETA, CTAThbU WK JOKJIA/a;

Ymems:

—  CaMOCTOSITEJIbHO BBIABJIATH IEPCHEKTHUBHBIC HAIPABICHUS HAYYHBIX HCCIEHOBAaHMUI,
00OCHOBBIBAaTh AaKTyaJbHOCTb, TEOPETUYECKYI0 M TMPAKTUYECKYIO 3HAUYMMOCTb MPOOJIEMBI,
MPOBOJAUTH  SKCIEPUMEHTAIBHBIE HMCCIEAOBAHUS, AHAJIM3UPOBATH M  HUHTEPIPETUPOBATH
MIOJIyYEHHbBIE PE3YIIbTaThI;

— OCYILIECTBISTH MOUCK, 00pabOTKYy M aHAIM3 HAyYHO-TEXHUYECKOW MHGPOpPMAIUH I10
TEME BBITIOJHSIEMON pabOThI, B TOM YHCJIEC C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX IPUOOpPaAX, OPraHU30BbIBATh IPOBEAEHUE IKCIIEPUMEHTOB
Y UCTIBITAaHU, TPOBOAUTH UX 00pa0OTKY U aHAIM3UPOBATh PE3YJIbTATHI,

Braoemy:

— METOAOJIOTMEM M METOJMKOM MNPOBEACHUS HAYYHBIX HCCICIOBAHUMN; HaBbIKAMU
CaMOCTOSITENIbHON HAYYHOU U MCCIIE0BaTENbCKON paboThI;

— HaBbIKaMU Pa0OTHI B KOJJIEKTHBE, TJIAHUPOBATh M OPTraHU30BBIBATH KOJJICKTUBHBIC
Hay4HbIC HCCIEAOBaHUS; OBJIAJIEBAaTh COBPEMEHHBIMM METOJAMU MCCIECIOBAaHUA M aHaIM3a
MIOCTaBJIEHHBIX MPOOJIEM;

— CHOCOOHOCTBIO peulaTh IOCTABJICHHBIE 3aJauyd, HMCIOJb3ysl YMEHUS U HaBBIKU B
OpraHU3aIi HAyYHO-HCCIEA0BATEIbCKUX U TEXHOJIOTMUECKUX padoT.

3. Kparkoe coaep:xaHue TrocylapCTBEHHOW MTOroBOH AaTTeCTAUMM: 3alIUThI
BBIIIYCKHOW KBAJIM(UKAIMOHHON pPadoThl, BKJIKOYas IMOATOTOBKY K NpoLeIype 3almTbl H
NpoLeAypPY 3alUThI

l'ocynapctBeHHast WTOroBasi aTTeCTallMs: 3allUTa BBIMYCKHON KBaIU(DUKAIIMOHHOM
paboThl, BKJIIOYash MOJArOTOBKY K IPOLEAYypE 3allUThl U MPOLENYpY 3allUThl MPOXOAUT B 8
cemecTpe Ha 0a3e 3HAHUM, YMEHHM U HAaBBIKOB, MOJIYYEHHBIX CTYJIEHTAMHU MPU H3YYCHUU
nucuuriuH - HampaiaeHuss  18.03.01 Xwumuyeckas TexHosorus, npopuiab «XUMHUYECKas
TEXHOJIOTHSl TYIOIUIABKUX HEMETAUIMYECKUX U CHJIMKATHBIX MaTepHaloB» U MPOXOXKICHHS
MPaKTHUK.

locymapctBeHHass ~ WToroBas  arTecTanus  OakalaBpOB:  3alllMTa  BBITYCKHOU
KBaJIM(UKAIIMOHHOW paboThl, BKIIOYAs MOJATOTOBKY K MPOLEAYypE 3alUThl U MPOLEAYPY 3allUThI,
MIPOBOAMTCS FOCYIapCTBEHHON dK3aMeHalnoHHoN komuccueit (['9K).

KonTponb ypoBHSI cpOpMHUPOBAHHOCTH KOMIIETCHIIUN 00yJaronuxcs, mpuoOpeTeHHBIX
npu ocBoenun OOII, ocymectBisiercs nyteM nposeneHus 3amutsl BKP u mpucBoenus
kBanupukanuu «bakanaspy.

3ammra BKP sBnsercs o0s3aTenbHONM IpoLESypoH HMTOrOBOW TroCyJapCTBEHHOM
aTTeCTallud CTYACHTOB BBICIIMX Y4€OHBIX 3aBEICHMI, 3aBEpIIAOIIMX OOy4eHHE IO
HAIPAaBIEHUIO MOATOTOBKHU OakanaBpuata. OHa MPOBOAMUTCS MYOJIUYHO HA OTKPHITOM 3aceaHUU
I'DK B coOoTBEeTCTBHHM C JIOKaJbHBIMH HOPMAaTUBHBIMH M PACHOPSIAUTEIBHBIMA aKTaMU
YHUBEPCUTETA.

Marepuainsl, IpeCcTaBIseMbIe K 3aIIUTE:

BBINTyCKHAsI KBaMU(HUKAIMOHHAs paboTa (MOsICHUTEIbHAs 3aIHCKa);

3ajanue Ha BeinojgHenne BKP;

0T13bIB pykoBoaurens BKP;

peuen3us Ha BKP;

npe3eHTanys (pa3gaToyHbIi MaTepual), MOAMINCAHHAS PYKOBOAUTEIIEM;

JOKJa.



B 3amaun I'OK BXOAST BBISIBJICHHE MOATOTOBICHHOCTH CTYJIEHTa K MpodecCHOHaIbHOM
NCATCIIBHOCTHU U HpI/IHﬁTI/Ie pCIJ_IeHI/IH O BO3MOX>XXHOCTH BbIIa4YH eMy JOUITIIOMA.

Pemenne o mpuUCYXIEHUW BBIMTYCKHUKY KBadu(UKaIMu OakajgaBpa MPUHUMAETCS Ha
3aCccdaHun FBK HpOCTBIM 6OJIBH_II/IHCTBOM HpI/I OTKpBITOM T'OJIOCOBAHHUH YJICHOB KOMHCCHUU Ha
OCHOBaHWHU pE3YyJIbTATOB HTOTOBBIX HCIBITAHUNA. Pe3ynbrarel ONpeAeNsroTcs OLCHKaMHU
«OTIUYHOY, «XOPOIIOY, «yAOBIECTBOPUTEIBHOY, KHEYIOBICTBOPUTEIHLHOY.

OOyuaromuiicsi UMEeT MpaBO IMOAATh B alCUIAIHMOHHYIO KOMHCCHUIO alleUISIUI0 O
HapylIEHWHU, IO €ro MHEHMIO, YCTAaHOBJICHHOM IIPOLEAYpPbl  3aIUTHl  BBITYCKHOMU
KBATH(UKAIIMOHHONW PabOThl. ANEIUISAIUS O HECOTVIACHMHM C PE3YJIbTaTaMH 3allUuThl BBITYCKHOW
KB (UKAIIMOHHON pabOThl HE TIPUHUMAETCSI.

4, OO0beM TrOCyIapCTBEHHOIl HWTOTrOBOH AaTTeCTAIMM. 3alIMTHI  BBITYCKHOM
KBAIM(UKAIMOHHOI paldoThbl, BKJIOYAs MOANOTOBKY K TMpoueaype 3allMThbl W TNPOUeTypy
3alMThBI

[Tporpamma oTHOCHTCS K 0a30BOM yacTu yuyeOHOro miaHa, Kk bioky 3 «[ocynapcrBeHHast
WUTOTOBAs aTTECTAIMS» M PAaCCUUTaHa Ha COCPEIOTOUCHHOE MPOXOXKACHHE B 8§ cemecTpe (4 Kypc)
oOyuenuss B oobeme 216 u (6 3ET). I[Iporpamma mpearmonaraer, 4ro 0oOydarommecss MMEIOT
TEOPETUYECKYIO0 M IPAKTHUYECKYIO MOATOTOBKY B 00J1aCTH HEOPraHUYECKOI0 MaTepHaNOBEICHMS,
B TOM 4YHCJIIC B O6JIaCTI/I (1)I/I3I/IKOXI/IMI/II/I U TEXHOJIOTNHU TerHJIaBKI/IX HGOpFaHI/IquKI/IX u
CHJIMKATHBIX MaTE€PHAJIOB.

. Axaj. ActpoH.

Bunsr yue6HOM paboThI 3au. en. . ac.
Oomas tpygoemkoctsb 'HA 1o yueoHOMY II1aHY 6 216 162
KonraktHas pa6ora (KP): - - -
CamocrositesbHasi padora (CP): 6 216 162
KoHTakTHas paboTa — UTOrOBasi aTTECTALIMS 6 0,67 0,5
Brinonnenue, Hanmcanue u odhopmiearne BKP 215,33 161,5
Bua xonTposs: sammTa BKP

4.7. PakyIbTATHBBI

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«IlepeBo HAYYHO-TeXHUYECKOH JTUTEPATYPHD)

1. Heap aucuumiIuHbl — npruodpereHne oOyyaromuMucs oOuieil, KOMMYHUKaTUBHON U
npodecCHOHATBPHON KOMIIETEHLIMH, YPOBEHb KOTOPBIX Ha OTJENbHBIX JTamax s3bIKOBOM
MOJTOTOBKH TO3BOJISIET BBIMOJHATH Pa3IMYHBbIE BHIBI MPO(ECCHOHATFHO OPHUEHTHPOBAHHOTO
nepeBo/ia B MPOU3BOJCTBEHHONW U HAYUYHOU JEATENbHOCTH.

2. B pe3yabtare u3yYeHHs] AMCHUIUIMHBI oOydawumiics mno mnporpamme
0akajaBpHuaTa J0JIKEH:

Obaaoams crnenyromumu o0mekyasTypHeiMU (OK) u npodeccruonanbHbIMU

(ITK) xoMmeTeHITUsAMU:

— CHOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOM M MHUCHMEHHOW (popMax Ha pycCKOM M
MHOCTPAaHHOM  S3bIKax JJIs  peIleHUs 3a/a4  MEXIMYHOCTHOTO U MEXKYJIbTYpHOI'O
B3aumoeiicteus (OK-5);

— TOTOBHOCTBIO M3y4aTh HAayYHO-TEXHUYECKYI0 HWH(POPMAIMIO, OTEYECTBEHHBIH U
3apyOeXHBIN OMBIT o TeMaTrke ucciaenosanus (I1K-20).

3nams:

— OCHOBHBIE CTIOCOOBI JTOCTHIKEHHSI SKBUBAJICHTHOCTH B ITEPEBOJIC;

— OCHOBHBIE IIPUEMBI TIEPEBO/IA,;

— SI3BIKOBYIO HOPMY ¥ OCHOBHBIE (DYHKIIHH SI3bIKA KaK CHCTEMBI;

— JIOCTaTOYHOE JJIsl BBIINOJHEHHS TIepeBOJia KOJUYECTBO JIEKCHMYECKHX €IWHHUII,
(bpazeosoTu3MOB, B TOM YHCJIE€ CONUATBHBIX TEPMHUHOB M IMHTBOCTPAHOBETYECKHIX peaTnii.



Ymems:

— IPUMEHATH OCHOBHBIE ITPUEMBI TIEPEBO/IA;

— OCYILIECTBIISATh IUCBMEHHBIM MEpPEeBOJ C COOJIIOJEHHMEM HOPM  JIEKCHUECKOH
HKBUBAJIEHTHOCTH, COOIO/ICHUEM I'PAaMMAaTHYECKUX, CHHTAKCHYECKHX M CTHIIMCTHYECKUX HOPM;

— 0(OpMIIATB TEKCT NIEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEAKTOPE;

— OCYLIECTBIATH IEPEBOJ C COONIOJEHUEM HOPM JIGKCMYECKOW HKBHUBAJICHTHOCTH,
COOJIIOJIEHHEM TPaMMAaTHYECKUX, CUHTAKCUYECKUX U CTHIMCTUYECKMX HOPM TEKCTa MepeBoaa U
TEMIOPATBHBIX XapaKTEPUCTHK UCXOJHOTO TEKCTA;

Braoemy:

— METOAMKOW TMpPennepeBOTYECKOro aHalnu3a TEKCTa, CHOCOOCTBYIOUIEH TOYHOMY
BOCIIPHUSITHIO UCXOHOT'O BBICKa3bIBaHUS;

— METOJIMKOH TMOATOTOBKM K BBIIOJHEHHIO NEPEBOJA, BKIIOYAs MOUCK MH(pOpMAIMU B
CIPAaBOYHOM, CIIELUAILHON JIUTEPATYPE U KOMIIBIOTEPHBIX CETAX;

— OCHOBaMHM CHUCTEMBl COKpAILlEHHOW IEpeBOJYECKOW 3alKUCHU NPU  BbINOJIHEHUU
HepeBo/Ia;

— OCHOBHOMW MHOS3BIYHOM TEPMUHOJIOTUEN CIIEHUAIBHOCTH,

— OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JINTEPATYPHI 110 CIIEHUATIBHOCTH.

3. KpaTkoe coaep:kanue JUCHUTIIHHBI

Paznen 1. OcHOBHblE JEKCHMYECKHME M CTHJIMCTUUECKHE 3aKOHOMEPHOCTH IepeBojia
HAYYHO-TEXHHUYECKON JINTEPATYyPhI

1.1 Jlexkcuueckue 3aKOHOMEPHOCTH Hay4YHO-TEXHHMUYECKOro mepeBoja. CMBICIOBOM
aHAIN3 HAyYHO-TEXHMUYECKOTO TeKcTa W ero cermeHTanus. CTUIMCTUYECKHE OCOOEHHOCTH
HaY4YHO-TEXHMYECKHX TEeKCTOB. llpeojoneHne TpyAHOCTEH, CBSI3aHHBIX C PAaCXOKICHHUEM
CHHTAaKCUYECKHUX CTPYKTYP HHOCTPAHHOTO M PYCCKOTO TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHue nopsjaka CJIOB B aHIJIMICKOM U PycCKOM Ipe/uiokeHusix. IlepeBoy cios,
YCTAHOBJICHHE 3HA4YCHHs cioBa. [lepeBoa cBOOOAHBIX M (Pa3eoIOTUYECKUX CIOBOCOYECTAHUIA.
[TepeBoj1 3aroI0BKOB TEKCTOB U CTaTel

1.3 Coxpamenus. OcoOCHHOCTH UX TepeBoia. Pa3BuTHe HABBIKOB IEPEBOIA HA TIPUMEPE
TEKCTOB IO TeMe «XHUMudeckas gadopatopus» «3mepeHus B XuMum».

1.4. Jlexcuueckue TpaHCcOpMalUu NpU MNEPEBOJE TEKCTOB IO TEMATUKE XUMHUU U
XUMHUYECKON TEXHOJIOTHH.

Pa3nen 2. OcHOBHbIE rpaMMaTHYECKUE OCOOEHHOCTH MEPEBO/IA.

2.1. OcobeHHOCTH TIepeBo/ia pesiokeHuit Bo BpeMeHnax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpumepe mepeBoja TEKCTOB IO TEMaTHKE XHMHUECKOW TEXHOJOTHH
[TepeBos MpUAATOUHBIX MPEIOKEHUH.

2.2. Mertoxpl W TIpHEMBI TEPEBOAA CTPANATEIBHOrO 3ajora Ha TpuUMepe TepeBoja
TekcToB o Teme "TexHonoruu Oynymero".

2.3. Tumsl yCIOBHBIX TPEATIOKESHHUN, MTpaBUiIa U 0cOOEHHOCTH UX mepeBoza. [IpakTuka
IepeBoJia YCIOBHBIX MPEAJIOKEHUH Ha IMpUMepax TEKCTOB MO Pa3IMYHbIM pa3jienaM XUMHUH U
XUMUYECKON TEXHOJIOTHH.

2.4. MoJiasibHBI€ TJIaroyibl 1 OCOOCHHOCTH MX TepeBoja Ha MpHMepe MepeBojia TEKCTOB
«Texnonorusy, «[IpombileHHOE 000PYIOBAHHEY

Paznen 3. OcobeHHocTH nepeBoia MPeUIoKEeHUI ¢ HEMMYHBIMU (hOpMaMH IJ1arosa

3.1 Un¢puuntuB (HeompeneneHHas ¢opma riarona). Pois MHQUHATHBA B MIPEIOKEHUT
U BapHaHTHl IepeBoja Ha pyccKuil s3bIk. [Ipuuactus u repynauil. BapuaHThl mepeBosa Ha
PYCCKHH SI3BIK.

3.2 WudpunutuHble 000poThl. OOOpoT ponoiHeHue ¢ uHuUHUTHBOM. OOOpOT
nojsexaniee ¢ MHQUHUTUBOM. Pa3nnuHble BapraHThI IEpeBO/aA.

3.3 IlepeBoa mpUYacCTHBIX 0OOPOTOB. AOCOMIOTHBIM MPUYACTHBIH O0OPOT M BapHUAHTHI
nepeBoia. Pa3BuTre HaBBHIKOB MEepeBoIa B chepe XUMUU U XUMUIECKON TEXHOIOTHH.

Paznen 4. Ocobennoctu pedepaTUBHOTO MepeBoa

4.1. Aaroput™m mpeanepeBoAYECKOil padOThl C HAYYHO-TEXHUYECKUM TEKCTOM IIO



XHUMHKO-TEXHOJIOTHYECKOM TeMaTHKE.

4.2. Anroput™M cocTaBlieHHs pedepaTta MO XHUMHUKO-TEXHOJIOTMYECKOH TeMaTuKe

(aHHOTAIIMHN)

4.3. Anroput™M paboTHl MO pedepaTHBHOMY IMEPEBOAY MO XHUMHKO-TEXHOJOTHUECKON

TEMAaTUKeE.

4. O0beM y4eOHOMH JUCHHIJIMHBI

Cemectp
Bcero
3 cemectp 4 cemecTtp
Bun yueGHO# paboThI
3E | Akan. 4. | 3E |Axanu.| 3E Axas.u.
OO611ast TpyA0€MKOCTh AUCIUILIMHBI 4 144 2 72 2 72
KonrakTHas paboTa — ayAuTOpPHbIE 18 64 0.9 30 0.9 32
3aHATHS:
Jlekuun - - - - - -
[TpakTnueckue 3anstus (113) 1.8 64 0.9 32 0.9 32
Jlaboparopusie paboTsl (JIP) - - - - - -
CamocrosiTesibHas padoTa 2.2 80 1.1 40 1.1 40
KoHnTakTHas camocTosTeNbHas paboTa 0,8 0,4 0,4
CamocTosTenpbHOE H3YUCHUE Pa3/IesioB 2.2 792 1.1 39,6 1.1 39,6
JICIATUTHHBI
Buibl HTOTOBOIr0 KOHTPOJIAA:
3auer ¢ oneHKoi \ + \ \ + | +
Beero Cemectp
3 cemecTp 4 cemecTp
Bun yuebHoit paboTbl
3E | Actp.u. | 3E |Actp.u.| 3E | Actp.u.

OO01mas TpyA0eMKOCTh AUCHUTIINHBI 4 108 2 54 2 54
KonTakTHasi padoTa — ay1uTOpPHbIE 18 48 0.9 24 0.9 24
3aHATHS:
Jlekuun - - - - - -
[Tpaktuyeckue 3anstus (I13) 1.8 48 0.9 24 0.9 24
JlaGopatopusbie pabotsl (JIP) - - - - - -
CamocrosiTejibHas padoTa 2.2 60 1.1 30 1.1 30
KonTakTHas camocTosTenpHas padoTa 0,3 0,15 0,15
CamocrosTenbHOE U3YUEeHUE Pa3/IesioB 2.2 59.7 1.1 29 85 11 29,85
JACITUTUTAHBI
Buabl MTOroBOro KOHTPOJIA:
3ayer ¢ oueHKoOM \ + \ \ + \ +

AHHOTanuA padoyeil NPOrpaMmMbl AU CHUIIMHBI

«'paxkaaHckas 3a1IUTA B Ype3BbIYAMHBIX CUTYAUSAX)




1. Ileab AMCHUIVIMHBI — TOATOTOBUTH CTYIAEHTa K OCMBICIEHHBIM IPAKTHUYECKUM
JeHCTBUSAM MO OOECIEYeHUI0 CBOEH 0€30MacHOCTH M 3allUThl B YCIOBUSX BO3HHUKHOBEHHS
Ype3BbIYaliHON CUTYallu IPUPOJAHOTO, TEXHOTEHHOI'O U BOGHHOTO XapakKTepa.

2. B pesyabrare wu3y4yeHusi AMCUMIUIMHBI O0y4YalUWiici MO Nporpamme
0akaJjlaBpuaTa J10JIKeH:

Obaaoams cnenyrommmu o0ekynsTypHbiMU (OK), obmenpodeccunonansupivu (OITK)
u ipodeccruonanbubiMu (I1K) koMmereHIusAMU:

- CIOCOOHOCTBIO UCTIOIB30BaTh MPUEMbl OKa3aHUS MEPBOU TOMOIIU, METOIbI
3aIIUTHI B YCJIOBHSIX Ype3BblYaiiHbIX cuTyarmid (OK-9)

- BJIAJICHUEM  OCHOBHBIMM  METOJAMH  3allUTHl  MPOU3BOACTBEHHOIO
IepCcOHaNa U HACeJIEHUs OT BO3MOXKHBIX IOCIEJICTBUN aBapuid, KaTacTpo(, CTUXUHHBIX
oencrewmii (OITK-6);

— CHOCOOHOCTBIO NPHUHUMATh KOHKPETHbIE TEXHUUYECKUE PpELICHUs IpU pa3paboTke
TEXHOJIOTUYECKUX TIPOLIECCOB, BBIOMPATh TEXHUYECKUE CPEACTBA W TEXHOJOTHH C YYETOM
9KOJIOTHYECKHX MMOceaAcTBUi ux npumenenus (ITK-4).

3nams:

- XapaKTEPUCTHKHN MPUPOAHBIX O€JCTBUH, TEXHOTCHHBIX aBapuil M KaTacTpod Ha
paauanoHHO, XUMHUYECKH ¥ OMOJIOTHUECKH OINACHBIX 00BEKTaX, Mopaxkaromue GakTopbl APYrux
ONAaCHOCTE;

- OCHOBBI BO3JICHICTBHS OIMACHBIX (PaKTOPOB UPE3BBIYAMHBIX CUTYallMil HA YellOBEeKa
U IPUPOJIHYIO CPELY, NOIMYCTHUMBIE ITPEe/IbHbIE KPUTEPUH HETaTUBHOI'O BO3/IEHCTBHS;

- Mepbl 0€30IaCHOTO MOBEACHMs MpHU MpeObIBaHUU B pailoHax (30HaX) IOXKapoB,
PaAMOAaKTUBHOIO, XMMHUYECKOIO U OMOJIOTMYECKOI0 3arpsiI3HEHUS;

- CIOCOOBI U CPEeACTBA 3alUThI YEIOBEKA OT BO3AECUCTBUS MOpaKaoluX (akTopoB
Ype3BbIYAHBIX CUTYALMH IPUPOJHOIO, TEXHOTEHHOI'O M BOGHHOT'O XapaKTepa.

Ymems:

- UCIIOJIb30BaTh CPEJICTBA 3alUThl OPTaHOB JbIXaHUSI M KOXXKU, MEIUIIMHCKUE IS
CaMO3alllUThl U OKA3aHUS TOMOLIH IPYTUM JIIOISM;

- INPUMEHSTh NEPBUYHBIE CPEJICTBA MOXKAPOTYLICHUS JUIsl JOKAJINU3AallUM U TYILIEHUS
1okapa, BOHUKIIETO B ayJUTOPUH (J1TabopaTopHH);

- OKa3plBaTh cebe M JPYrUM MOCTPAJaBIIMM MEIUIMHCKYI0 [OMOIIb C
HCIIOJIb30BaHUEM TaOEIbHBIX U MOAPYYHBIX MEAUIIMHCKUX CPEJCTB.

Braoemy:

- npuéMamMM TPOBEJCHHUS YacTUYHON caHUTapHOW 0O0paOOTKM INpH BBIXOAE W3
paiioHa (30HbI) paJJMOAKTUBHOI'O, XUMUYECKOT0 U OMOJIOTUYECKOTO 3arpsiI3HEHUS (3apaxeHusl);

- Croco0aMy M TEXHOJIOTUSIMU 3alllUThl B YpE3BbIYANHBIX CUTYaLIHSIX.

3. Kparkoe cogep:kanue TUCHHUIINHBI

1. OmacHoctu mnpupogHoro xapakrtepa. CTuxuiiHble O€ACTBUS, SIBICHUS TPUPOABI
pa3pyLIMTEIbHON CHIIBI — 3€MIIETPSICEHUS, HABOJHEHHUs, CEJIEBBIE IIOTOKH, OIOJI3HHU, CHEIKHBIE
3aHOCBI, U3BEPKEHHE BYJIIKAHOB, 00BAJIbI, 3aCYXH, yparaHbl, Oypu, HOXxKapsbl.

2. OmacHOCTM TEXHOI€HHOro XxapakTepa. ABapuu M KaTacTpodbl Ha paguallMOHHO
OITaCHOM OOBEKTe, XUMHYECKH OIACHOM OOBEKTE, OMOJIOTMYECKH ONAacCHOM OOBEKTe, Ha
TpaHcnopTe  (KEJIEe3HOAOPOKHOM,  aBTOMOOMJIBHOM,  pEYHOM,  ABHAIIMOHHOM);,  Ha
TUIPOCOOPYKEHUSAX; HA KOMMYHAJIbHBIX CUCTEMaX KU3HE0OeCIeueHusl.

3. OnacHocTM BOEHHOTO XapakTepa. [IpuMeHeHHE OpyXHsI MaccOBOTO IMOPAXKEHUS
(siIepHOro, XHMMHYECKOro, OMOJIOrMYecKOro), OOBIUHBIX CpPEACTB C  3aXHUTaTelIbHBbIM
HAIlOJJHEHUEM, HOBBIX BHUJOB OpYXHS. 30HBl 3apaK€HUS OT CPEICTB IOPAKEHUS U HX
BO3/ICIICTBHE HAa HACEJIEHNE U OKPY’KAIOLIYIO IPUPOIHYIO Cpeny.

4. TloxapHasg 0e30MacHOCTh — COCTOSIHME 3alllUIIEHHOCTH HAaceJeHUs, HUMYIIEeCTBa,
oOmiectBa M rocyaapcTBa OT mnoxapoB. [lokapHas omacHOCTh (IIPUYMHBI BO3HUKHOBEHUS
MI0KapoB B 3[aHUSX, JIECHBIE MOXkaphl). Jlokanusanus u TymeHue noxapoB. IIpocreiimme



TeXHUYECKUE cpeAcTBa noxkapotymieHus (oraerymmutenu Ol -8, OY-2) u npaBuiia moip30BaHUS
HMHU.

5. Komrekc MmeponpusTUid rpaxkaaHCKOM 3alUThl HACETICHHUS.

OmnoBemienne U UHPOPMHUPOBAHUE HaceleHUs 00 omacHocTu. [IpuHATHE HaceleHHEeM
curHainoB omnoBemleHus («Buumanue Bcem!», «BosaymHas TpeBora», «PaauannoHHas
OTMACHOCTBhY», «XUMHUUYECKas TpeBora», «OTO00i OmacHOCTH») W TMOPSAAOK JEHCTBHUA MO HHM.
OBakyalus HaceJeHHs U3 30Hbl omacHOCTH. CrocoObl 3Bakyaluu ODKCTpEHHas SBaKyalus
CTYJEHTOB U3 ayAUTOPUHU IIPU BOSHUKHOBEHMH I10Kapa.

CpencTBa MHIUBHAYAIBHOM 3amuThl opraHoB nbixanus (I'T1-7, I'TI-7B, TITI-9, P-2, V-
2K, PITA-1, PIII"-67M, PVY-60M, «®enuxcy, I'’I3K, AT, AIIT-3, I13Y-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KX-5M) uenoBeka. MeaUIIMHCKHE CPEACTBA 3aIIUTHI.

CpenctBa KOJUIEKTMBHOM 3alMThl HaceleHus. Ha3HaueHue, 3alUTHBIE CBOWCTBA
yoexum. [IporuBopanuanmonnsie ykpbiTus (IIPY, mnoazemHbie memexoaHble MEPeXObl,
3ariayOJIeHHbIE CTaHIMM METPOIIOJIUTEHA), MpOCTEHIINE YKPBITUS (TPAHIIEH, OKOIIbI,
nepekpoIThie menn). [IpaBuia 3anarus yoexuina.

6. Oxa3zaHue mepBOM MEAMIMHCKOW INOMOIIM IPU OXOTraX, PAaHEHUSX, 3apaKCHMSIX.
[TpoBeneHne 4acTUYHON caHUTApHON 00pabOTKM KOXHBIX MOKPOBOB YeNIOBEKA MPH BBIXOJE W3
30H DPaJUOAKTUBHOIO, XMMHUYECKOIO M OHOJIOTMYECKOTO 3apa)XC€HHs (3arpsi3HEHus), U3 30H
M0>KAPOB.

7. JImkBuAauus MOCIEACTBUN YpPE3BbIYANHON CUTyauuu. PanvanyvoHHas M XUMUYECKas
pa3Beqka ouara mopaxkeHus (3apakeHusi). ABapuiiHO-cracarenbHble paboThl. CroeruanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (II€3aKTHBAIMs, Jerasamus, JIe3MH(EKIus,
JIE3UHCEKIINSA ).

8. DOKcTpeHHas »9Bakyalusi W3 ayauropud (1abopaTopuu) B YCJIOBHUSIX IOXapa,
paZuallMOHHOTO, XUMHUYECKOTr0, OMOJIOTUYECKOTO 3arps3HEHHS] TEPPUTOPHH C HCIOIB30BaHUEM
npocreimux cpeacts 3amuThl («Penukey, I'JI3K, nporusoraza I'T1-7 ¢ AT1T-3).

4. O0beM y4eOHOM JUCHUILIMHBI

. B 3auerHbIX B akan.
Bun yuebHoit paboTbl
eIMHULIAX yacax
OO011ast TPYA0EMKOCTh AUCHUIIMHBI 1 36
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,44 16
Jlexun 0,44 16
[TpakTHyecKue 3aHsATHS - -
JlaGopaTopHble paboThI - -
CamocrosiTeJibHAas pa6oTa 0,56 20
CaMocCTOATENbHOE NU3YUYEHHE PA3AEIOB IUCLUIIIMHBI 056 19,8
KoHTakTHas camocTosiTeNbHas paboTa ’ 0,2
Bu HTOroBOro KOHTPOJIA: 3ayer
Bux yaeGHOR paboTs! B 3auerHbIX B actp.
eIMHUIIAX qacax
OO0m1ast TpyA0EMKOCTh JUCIUILIMHBI 1 27
KonTakTHas padoTa — aylMTOPHBbIE 3aHATHS: 0,44 12
Jlexun 0,44 12
ITpakTHyeCcKue 3aHATHS - -
JlaGopaTopHble paboThI - -
CamocrosiTeJibHAasi pa6oTa 0,56 15
CaMoCTOATEIbHOE NU3YUYEHHUE PA3AEIOB IUCHUILIMHbI 056 14,85
KoHTakTHasi camocTosaTeNnbHast paboTa ’ 0,15
Buja uTOroBOro KOHTpOJIS: 3a4er




AHHOTaI U padoyeil MPOrpaMMspl AUCHUILIMHBI
«BBeeHne B MaTeMaTHKY»

Hear aucuumiamHbl  —  QGopMmupoBaHue 0a30BBIX  MaTEMAaTUYECKHX  3HAHHHU,
HEOOXOMUMBIX IS JTATBHEWINEro W3y4eHUs pa3/ielioB BBHICIICH MAaTeMaTUKH, a Takke
OOIIeHAYYHBIX JUCIUIUIAH ¥ JTUCIUTUIMH TPOPECCHOHATBHOTO IUKJIA.

2. B pe3yabrare u3yYeHHs] AUCUMIUVIMHBI O0yYaWIIUIiCi MO mporpamme
0akajiaBpuaTa J10JIKeH:

Obnaoams crienyromeit npodeccuonansHoii (ITK) komneTeHImeH:

- CIIOCOOHOCTBIO IUTAHUPOBATH M MTPOBOJIUTH (PU3MUECKUE H XUMHUECKUE SKCIICPUMEHTHI,
MPOBOANTE O0OpPabOTKY WX PE3yIbTATOB M OICHUBATH MOTPEIIHOCTH, BBIABUTATH THIIOTE3bI U
YCTAaHABJIMBATh TPAHUIIBI WX NPUMEHEHHUs, MPUMEHSITh METOJIbl MAaTEeMaTH4eCKOTO aHalu3a U
MO/JICITMPOBAHHUS, TECOPETUICCKOTO M IKCIIEpUMEeHTaIbHOT0 HecinenoBanus (ITK-16).

3nams:

- OCHOBHBIC METOJBI UCCIICIOBAHMS DJIEMEHTAPHBIX (YHKIIHIA, UX CBOWCTBA M TpaduKH,
TOXKICCTBEHHBIC IPEOOpa30BaHUs AIreOPaudecKMX ¥ TPUTOHOMETPUYECKHX BBIPAKEHHIH,
CIIOCOOBI PEIICHUS YPAaBHEHUH U HEPABCHCTB, 3JIEMEHTHI TCOPUH YMCEI, BKIIOYAsi KOMIUICKCHBIC
YKCIa, U TEOPUU MHOXECTB, OCHOBBI AHAJMUTUYCCKOW TI'C€OMETPUHM, BEKTOPHOH W JIMHEHHOU
anreOpsl;

Ymems:

- TmpwoOperaTh HOBBIE MaTEMAaTHYSCKHUE 3HAHUS, HCIOIB3YyS  COBPEMCHHBIC
oOpa3oBaTelibHbIe W WH(POPMAIMOHHBIC TEXHOJOTHUH, COCTABIISATH MATEMaTHYECKHUE MOJCIN
TUTIOBBIX 33Ja4 M HAXOJWUTh CIIOCOOBI MIX PEIICHWH; YMETh NMEPEBOJUTh HA MaTEeMATHUSCKUN
SI3BIK MIPOCTEUIINE MPOOJIEMBI, MOCTABJICHHBIC B TEPMUHAX JPYTUX MPEIMETHBIX oOJjacTeil, u
UCIIOJIb30BaTh IPEBOCXOCTBA ATOU MepeOopMyITUPOBKH JIJIS KX PEIICHHUS;

Braoemn:

- MaTeMaTHYeCKOH JIOTUKOW, Pa3BHTHIMH YYCOHBIMA HAaBBIKAMH W TOTOBHOCTBIO K
MPOJOHKEHUIO 00pa3oBaHMs, YMEHUEM YHTAaTh M aHAIW3UPOBATh YYEOHYI0 MAaTeMaTHYECKYIO
JTUTEPaATypy, IEPBUYHBIMU HABBIKAMH M METOJIAMHU PEIICHUS MAaTEMaTHYCCKHUX 337a9 JTUCITUTUIAH
po(hecCHOHANBFHOTO UKJIA U IUCUUIUIHH MPO(UIBLHOM HATPaBIEHHOCTH.

3. KpaTkoe conep:kaHue TUCHUTIIHHBI

Beenenue. Ilpenmer u meroasl MatemaTwku. OmHcaHHe OCHOBHBIX pa3elioB Kypca.
TpebGoBanus mpu U3y4yeHUU Kypca.

Monyis 1.
DOneMeHTbl TEOpUH 4YHCed M TEOpUM MHOXKeCTB. JIeHCTBUS Hajg MHOrOYWIEHaMHU.
OcCHOBHBIE THUIBI YpaBHEHUH U HEpPaBEHCTB, METOJbl MX pemeHus.  Yucna (uesnsle,

OTpULIATENIbHbIE, BEIIECTBEHHbIE). AOCOJIIOTHAas  BEIMYMHA  JIEHCTBUTEIBHOIO  YHUCIA.
KommekcHsle uncia. Onepauuu HaJl HUMUA. MHOXKECTBAa U ONEPALMK HAJ HUMH. DJIEMEHTHI
MHO’KECTBA, MOJMHOXECTBA. YMCIOBBIE MHOKECTBA. ®opmynsl MyaBpa u Ditnepa.
W3BrieueHne KOpHs N-0OM CTENEHU U3 KOMIUIEKCHOIO Uncia. Pelienne ypaBHEHNH KBaJApaTHBIX U
BBICHINX MOPSAAKOB. PammonansHas 1po0b. OCHOBHAsI TeopemMa anreOpsl. TpUTOHOMETPUIECKUE
ypaBHeHHMsT M HepaBeHcTBa. Jlorapudmuueckue ypaBHEHUS W HepaBeHCTBa. [loka3zaTenbHbIe
ypaBHEHHUS U HEpaBEHCTBA. PerieHne ypaBHEHUN U HEPABEHCTB CMEIIAHHOIO THIIA.

Mopyns 2.

OyHK1MU ¥ ux cBoicTBa. [Ipocteiimue snemenTapubie GyHKuu.HekoTopbie BOMPOCHI
IUIAHUMETPHUU U CTEPEOMETPUN. AHAIUTHYECKAS] TEOMETPHSI.

[onstus dynxuuu.Mcenenopanue @ynkuuu. CrnocoOsl 3amanus ¢yHkiuil. ObpaTHbIe
¢ynkuuu. CpoiicTBa »MeMEHTapHbIX (GYHKIMHA.  (JIMHEHHble, KBaJIpaTUYHbIE, CTEIEHHBIE,
MoKa3arelbHble, JIorapupMudeckiue, TPUTOHOMETPUYECKHE M Jpyrue) Meron KoopaWHAT Ha



IJIOCKOCTH. JlekapToBa MpsSMOYTOJibHAs CHUCTEMa KOOPAMHAT, MOJISIPHAS CHUCTEMa KOOpJWHAT.
Paccrostnue mexay nByms Toukamu. JleneHue oTpeska nomnoiaMm. YTodl MeXAy ABYMs IPSIMbIMU
Ha [JIOCKOCTH. Y CJIOBUSI NapAJUIEIbBHOCTH U MEPIIEHAUKYIIPHOCTU NPSIMBIX. Y paBHEHUS MPAMOU
JIMHUYU Ha IJIOCKOCTHU: o0Iee, ¢ YIrIIOBBIM KO3 PHUIIMEHTOM, IPOXO IS Yepe3 JaHHYIO TOUKY B
3aIaHHOM HAaIlpaBJICHUHU, NPOXOMSIIEH yepe3 JBE JaHHblE TOYKU. PaccTosHME OT TOYKH 0
npsamoii. Kpubie BTOporo mnopsiaka. Kanonwueckue ypaBHEHUS W TpadUKH OKPYKHOCTH,
3JUIHATICA, TUTIEPOOJIBI, TapadOJIbI.

Mopyns 3.  BexrtopHas anreopa.

Bekropel. Pazgen BekTopa. OpTbl, Hampapistolue KOCHHYChl. Ornepauuu Haj
BekTOpamMu. CKaJipHOE IIPOU3BENEHUE JBYX BEKTOPOB. BekTopHOE mNpou3BEAEHHE IBYX
BEKTOpOB. (CMeNIaHHOE IPOM3BEIECHHUE TpeX BEKTOPOB. PU3NUECKOE M TI'E€OMETPUYECKOE
IIPUJIO’KEHNE BEKTOPHBIX IPOU3BEIECHUN.

Monyns 4. JluneitHas anreopa.

Matpunpl. Onepanuu  Haja MaTpullaMd. DIIEMEHTapHbBIE MPeoO0pa3oBaHHsI CTPOK
Matpuupl. [IpuBeneHne Martpuubl K CTyleHYaToMy BuAy U Buay l'aycca. Panr marpuusbl.
Onpenenurens marpulpl U ero cporcrBa. OOparHas MmaTpuua. PemieHue cucreM JIHMHEHHBIX
anreOpanvyeckux ypaBHEHHH (C MOMOINBIO OOpaTHOM MaTpuilbl, MeTofoM [aycca, MeTonoM
Kpamepa). IlpeacraBienne o TMHEWHBIX BEKTOPHBIX MpocTpaHCTBax. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIEC 3HAUYCHUSI MATPHUIIBI.

4. O0beM y4eOHOM JUCIHIJIMHBI

B yuc6Hoii paGoTs! B 3auerHBIX | B akanem.
CIMHUTIAX gacax

O01mas TpyA0eMKOCTh JMCHUILIHHBI 110 Y4e0HOMY ILUIaHY 2 12
KonraktHas padora (KP) 0,89 32
Jlexumu (JIek) 0,44 16
[Ipaktuueckue 3ansatus (I113) 0,44 16
CamocrositesnbHas padora (CP) 11 40
KonTakTHas camocrositensHas padoTa 11 0,2
CaMoCTOsATeIbHOE U3YUCHHE PA3ICIIOB TUCITUTUTHHBI ' 39,8
Bujx uTOroBOro KOHTpOJIS 3a4eT +

Bun yuebnoit paboThl Be;ilf;{;x B 2:21; ;)H'
OO0mas TpyA0EMKOCTb JUCHHMILIMHBI IO Y4eOHOMY IJIaHy 2 54
KonrakTrhas patora (KP) 0,89 24
Jlexmmm (JIek) 0,44 12
[Ipaktuueckue 3anstus (I113) 0,44 12
CamocrositeabHas padora (CP) 1,1 30
CamocTosiTeTbHOE H3YUCHHE Pa3/IeTIOB JUCITUTUIMHBI 11 30
Bua uTOoroBoro KOHTpoOJIs 3a4eT - -

. JOKYMEHT MOJIMUCAH
® HEKBAJIUOUILIUPOBAHHOM
SJEKTPOHHOM MO CHIO

@ Bnanenern: ®unatos Cepreit Huxonaesuu

H.o. npopekropa:Ciryx6a npopekTopa 1o yIeOHoH
pabore

Hewicteurenen: ¢ 26.03.2021 no 26.03.2022
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