AHHOTauus padoyeil NporpaMMbl JTUCUUILTHHBI
«HHOCTpaHHBIH A3BIK»

1. Heab AuCHMIIMHBI — TPHOOpeTeHHe O0O0ydaromMMuUcs oOIIel, KOMMYHUKATHBHON U
npodeCCHOHATBHON KOMIIETCHIIMN, YPOBEHb KOTOPBIX HA OTAEIbHBIX 3Taax S3bIKOBOH MOATOTOBKU
MO3BOJISIET  UCMOJIb30BaTh MHOCTPAHHBIA  SI3BIK  NMPAKTHUYECKH Kak B Npo(ecCHOHAIBHON
(TpOM3BOACTBEHHON M HAyYHOMN) AEATEIbHOCTH, TaK U JUIs 1iesiell caMo00pa30BaHusl.

2. B pe3yabTraTe H3y4eHHUs JMCHMILIMHBI 00y4YalomMiicsi M0 nporpamMme 0axkajnaBpuara
JOJIZKEH:

Obaadoams CIENYIOMAMA KOMIETCHIIUSIMH:

- CHOCOOHOCTBIO K KOMMYHHUKAIlMM B YCTHOM W NHCbMEHHON (opMax Ha PYCCKOM U
MHOCTPAHHOM $I3bIKaX JJISl PELIEHMS 3a/1a4 MEKIMYHOCTHOTO U MEXKYJIbTYPHOIO B3aUMOJEHCTBUS
(OK-5).

3uamo:

- OCHOBHbIE  CHOCOOBI ~ COYETa€MOCTH  JIEKCMYECKMX  €IMHHMIl M  OCHOBHbBIE
CJIOBOOOPA30BATEIHHBIC MOJICIIH;

- PyCCKHUE 3KBUBAJICHTHI OCHOBHBIX CJIOB M BBIPQXKEHUH pPeUM B MIPOLECCE MEKIMYHOCTHOIO U
MEXKYJIbTYPHOTO B3aUMOJICHCTBUS;

- OCHOBHbIE NIPUEMBI U METObI pedeprUpOBaHUS U AaHHOTUPOBAHUS JIUTEPATYPHI;

- TaCCUBHYIO M AaKTUBHYIO JIEKCUKY, B TOM 4YHCJI€ OOILIEHAyYyHYI0 U CIELUUAIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO /Uil PA0OTHI Ha/l TUTIOBBIMU TEKCTAMU;

- IpUeMbI PabOTHI C OPUTMHAIBHOM JINTEPATYPOI HA NHOCTPAHHOM SI3BIKE.

Ymemn:

- paboTaTh C OPUTHHAIBHON JTUTEPATypON HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CI0BapeM;

- BECTU MEPENUCKY HAa U3Y4aeMOM SI3bIKE C LIEJIbI0 MEXJIMYHOCTHOIO M MEXKYJIbTYPHOTO
B3aUMO/ICICTBHUS;

- BECTU PEUYEBYIO JIEATEIBHOCTh MPUMEHUTENBHO K cepe ObITOBOM M mpodeccHoHaIbHOU
KOMMYHHMKAIUH.

Braoemy:

- UHOCTPAaHHBIM $3BIKOM Ha YPOBHE MEXJIMYHOCTHOIO U MEXKYJIbTYPHOTO OOIIEHuS,
HaBbIKAMH W YMEHUSMU pEUYEBOM JESATENbHOCTH MPUMEHHUTEIbHO K cdepe ObITOBOH H
npodeccOHaIbHON KOMMYHUKAILIMU, OCHOBAMH ITyOIMYHOMN peyn;

- OCHOBaMHM pe(epHUpoBaHMsI U aHHOTUPOBAHUS JHUTEPATYphl HA M3y4a€MOM HWHOCTPAHHOM
A3BIKE.

3. Kparkoe coaep:kanue JUCHUNIHHBI

Pa3pea 1. 'pammaTnyeckne U JTeKCHYECKHE TPYAHOCTH H3y4aeMOro si3bIKa.

11 CopsokeHue W HM3MEHEHHE TJIarojia-CBsI3KM B (opMax HACTOSAIIETO BPEMEHH.
BunoBpemennsie Gpopmsbl rinarosioB. Obpa3oBanue GpopM MPOCTHIX, TPOJAOIKEHHBIX, MEPPEKTHBIX U
nepPeKTHO-MIPOJOJKEHHBIX BpeMEH TIJjaroyia. BompocuTenbHble MNPENIOKEHUS B Pa3IUYHbIX
BpeMeHax. OOpa3oBaHue OTpULIATEIBHBIX (JOPM TIaroja B pa3InYHbIX BpeMeHaXx.

1.3 OO6pa3oBaHrEe TPOCTHIX, MPOIODKEHHBIX, MEPPEKTHHIX BPEMEH TJIaroilbHBIX (HopM u
ynotpebnenue Gopm cTpaaarenbHoro 3anora.1.4. BugoBpemennsie ¢popmsl riaronos. O6pa3oBaHue
MPOCTHIX, MPOJOJIKEHHBIX, MEP(EKTHBIX U MepPEeKTHO-NPOIOJKEHHBIX BpeMeH. BompocurenbHbie
IPEUIOKEHHS B pa3IMUHBIX BpeMeHax. OOpa3oBaHue OTpUIATEIbHBIX (OPM TJIarojia B pa3indHbIX
BpEMEHax.

1.4 Ilpuvactus. IIpuyactust Hacrosimiero M mpoieamero BpemeHH. [lepdexTHbie (opmbl
npuyacTus. Mecto npuyacTuil B npeuiokeHnu. AOCOTIOTHBIA TPUYACTHBINA 000pOT.



1.5 Undunutus. ®opmsl uHpuHuTHBA. [IpomomkeHHbId W mep(EeKTHBI WH(OUHUTHB.
OyHKIMY HHOUHUTUBA B peanoxeHnn. O0pazoBanue U ynorpedieHne nHOUHUTUBHBIX 000pOTOB
THUIIA «CIOXKHOE MOJJIEKAIIEE» U «CI0KHOE JTOTIOTTHEHUEY.

1.6 Mopanbuble Tnarosbl. CTpykTypa mnpemioxenus. [IpuHOUOBL €10BOOOpa30BaHMUA.
Coxkpamenus (ab0pesuarypbl). O6o3HaueHue natel [IpaBuia YTeHHS XUMHYECKHX 3IJIEMEHTOB,
0003HadYeHMIT ¥ (POPMYJT HEOPTaHUYECKUX COSTMHEHUH U YpaBHEHUN XUMUYECKHX peakuuid. [IpaBmia
YTeHUsI eAMHUL U3MepeHus. [IpaBuia yTeHnss HaMMEHOBAHUN OCHOBHBIX OPraHMYECKUX COCIMHEHUH.

Pa3jen 2. Pa3BuTHe HABBIKOB YTEHUSI TEMATHYECKHX TEKCTOB.

2.1 YreHne TEKCTOB MO TEMaM:

2.1.1. BBenenue B CrieUaIbHOCTh

2.1.2. JI.1. Menaencen

2.1.3. PXTY um. J1.11. MenneneeBa

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

2.1.5. CoBpeMeHHbIE HHKEHEPHBIE TEXHOJIOTUU

2.1.5.1. BBeneHue B HAHOMHKEHEPUIO

2.1.5.2. MatepuanoBe/ieHHe HAHOMATEPUAJIOB U HAHOCUCTEM

2.1.5.3. Hanounsxenepus 1isi XuMuH, papMaleBTUKU U OMOTEXHOJIOTUU

2.1.5.4. [IpaBoBeieHrE B HAHOUHKEHEPUU

2.1.5.5. OcHoBBI (hM3HUECKON XUMUN HAHOMAaTEPHAJIOB

2.1.5.6. MonenupoBaHue HAHOMPOIECCOB B XUMUYECKOIN TEXHOJIOTUHU

2.1.5.7. Monenu HaHOIIPOIECCOB B (hapMarieBTUKE U OMOTEXHOJIOTUU

2.1.5.8. MakpOKMHETHKA XUMHUYECKUX MPOIECCOB

2.1.5.9. JoxyMeHTanus Aisi OOCITy)KHBaHUS U3ENUN HA OCHOBE HAHOOOBHEKTOB

2.1.5.10. KonTposap kauecTBa HAHOOOBEKTOB U U3/ICJIUN HAa UX OCHOBE

2.1.6. XumMuyeckoe npeanpusiTue

2.1.7. Xumnueckas nabopartopusi. TexHuka Oe3omnacHocTu B jaboparopuu. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oyayiiero.

2.1.9. buorexnonorus @apMareBTHUYECKIE TPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOiaembl IKOJIOTHH.

2.2 Ilonstue o Buaax urenus. [IpocMoTpoBoe uTeHHE Ha MpUMEpPAX TEKCTOB 0 xumuu, .M.
Menneneese, PXTY uwm, /I.1. Mennaeneena.

AKTHUBH3AIUS JIGKCUKHU IPOYUTAHHBIX TEKCTOB.

2.3 MWzyyaromiee 4YTeHHE HAY4YHBIX M HAY4YHO-TIIOMYJSPHBIX TEKCTOB IO BBIOPAaHHOMN
CIIELMATILHOCTH Ha IpuMepe TeKCcToB: «Hayka u HaydHble METOAbI», «XUMUYECKOE MPEATPUATHEY,
«CoBpeMeHHbIE MHKEHEPHbIE TEXHOIOTHNY, «XUMHUecKas Jadoparopus. TexHuka 0e30nacHOCTH B
nabopatopun. W3MmepeHus B XUMUUecKod maboparopum», «Xumus Oynaymiero. CoBpeMeHHbIE
TEHJCHIIMU pa3BUTUA Hayku», «buorexHomorusa. dapmaieBTUYECKHE MPOU3BOICTBAY, «3eleHas
xumus. [IpoOaemMbl IKOITOTUNY.

Jlexcuueckre 0COOEHHOCTH TEKCTOB Hay4YHO-TEXHUYECKON HAIllPaBI€HHOCTHU. TE€PMHUHOIOTHS
Hay4YHO-TEXHUYECKOU JIUTEpaTyphl HA U3y4Ya€MOM SI3BIKE.

Paspnen 3. IIpakTuka yCTHOM peun

3.1 IlpakTrka yCTHON peuu MO TEMaM:

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

3.1.2. «Moiil yHUBEPCUTET»,

3.1.3. «YHUBEPCUTETCKHI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.



3.2 MoHosornueckasi peub Mo TeMe «0 cebe m o Oymymiei mpodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKOH peyH.

3.3 PeueBoii 3TUKET NMOBCEHEBHOI'O OOLIEHUSI (3HAKOMCTBO, IPE/ICTaBICHUE, YCTAHOBJIEHUE
U TOJAJIEpKaHHE KOHTaKTa, 3ampoc W coolmenue uHpopManuu, NoOyXIeHHEe K IeHCTBHUIO,
BBIPOKEHHE MPOCHOBI, COTIIACHS).

OCoOEHHOCTH IUATOTUYECKON pedr 10 IPOHICHHBIM TeMaM.

Paznen 4. Oco0eHHOCTH A3BLIKA CIIENMAJILHOCTH

I'pammaTHUeCcKHE TPYJHOCTH S3bIKA CHELIUATIBHOCTHU:

4.1. I'paMMaTHyeCKuE U JIEKCUYECKUE TPYAHOCTH SI3bIKa CIIELIUATIbHOCTH:

Paznuunbie BapuaHThl IepeBOJa NMpUYAcTUH Ha pyccKuil s3bIK. [IpuyactHbie 060pOTHI U
IIPUEMBI X IIEPEBOJAa HA PYCCKUH SA3BIK.

4.2. CocnaratenbHoe HakioHeHHEe. DOpMBI cOClIaraTejJbHOrO HAKJIOHEHUS B H3y4aeMOM
A3bIKe. MoJlaIbHbIE I1aroJIbl U MX UCIIOJIB30BAaHUE B IIPEIIOKEHUAX B COCIAraTeIbHOM HAaKJIOHEHHUU.
Turbl yCIOBHBIX IIPEIIOKEHUN. BapruaHThl iepeBoia IPeIIoKEHUM B COCIaraTeJbHOM HaKJIIOHEHUU
U YCIIOBHBIX ITpe/uioxkeHuil. [Topsaok ciioB B npeioxkeHnu. OMdaTtudyeckue KOHCTPYKIHH.

4.3. 3yueHne mpaBuII IepeBoia pa3indHbIX (opM HHOUHUTHBA U HHOUHUTHBHBIX 000POTOB
Ha PYCCKUH S3BIK.

4.4 Nzyuaroliiee YTeHUE TEKCTOB MO TEMATHKE:

1) «JIaGoparopus»

2) «MI3MepeHus B XUMUYECKOH 1ab0paTOpHm.

CrunucTuyeckue  OCOOEHHOCTH — CHELHMabHOM  HAayYyHO-TEXHHUYECKOH  JHMTepaTyphl.
Opranuzanus paboThI CO CIIEHATBFHBIMU c0BapsiMu. [loHsTHE O pedeprpoBaHUM U AHHOTHPOBAHUH
TEKCTOB IO crenuaibHocTU. Ilonck HOBO# nH(popManuu npu paboTe ¢ TEKCTAMU U3 EPUOTUIECKUX
U3JIaHUI U MOHOTpaduii, UHCTPYKLIUMH, TPOCIIEKTOB U CIIPABOYHOM JIUTEpaTypHI 10 paccMaTpUBaeMOn
TEMaTHKE.

4. O0beM y4eOHOM JUCHUIIMHBI

Cemectp
Bceero
1 cemectp 2 cemecTp
Bun yuebHoit paboTbl

3E | Axan. 4. | 3E Alflaﬂ' 3E | Akan. 4.
OO0m1ast TpyA0€MKOCTh JUCIUILIMHBI 8 288 4 144 4 144
KoHTakTHas padoTa — ay1uTOpPHbIE 21 80 8 13 | 484 0.8 394
3aHSATHS:
Jlexknnu - - - - - -
[TpakTuueckue 3austus (I13) 2,1 80 1,3 48 0.8 32
JlaGopatopusbie pabotsl (JIP) - - - - - -
CamocrosiTejibHas padoTa 49 171,6 2,7 | 95,6 2,2 76
KonTakTHas camocTosTenpHas padoTa
CamocrosTenbHOEe U3YUEeHHE Pa3/IesioB 4.9 171.6 2,7 956 2,2 76
JUCIUATIIAHBI
Buasbl KOHTpOJIS:
Buo konmpona (3au / 3au c oy.) + + + +
IK3aMeH 1.0 35.6 1 35,6

1.0 0,8 0.4 1 0.4




KonTakTHas paboTa — MpOMEeKyTOUHAS
aTTecTanus
[ToaroToBka K 3K3aMeHY. 35.6 35,6
3auer ¢
Bua uTOroBoro KOHTpoOJIA: . IK3aMeH
OLIEHKOIi
Cemectp
Bcero
1 cemectp 2 cemecTp
Bun yaeOHO# paboThI
3E | Actp.u. | 3E |Actp.u.| 3E |Actp.u.
OO6m1ast TpyA0€MKOCTh AUCIUILIMHBI 8 288 4 108 4 108
KonrakTHas paboTa — ayAuTOpPHbIE 21 60.6 13 | 363 0.8 243
3aHATHUS:
Jlexuun - - - - - -
[Tpaktuyeckue 3austus (I13) 2,1 60 13 36 0.8 24
JlaGopaTtopusie padoTs (JIP) - - - - - -
CamocrosiTesibHas padoTa 49 128,7 2,7 71,7 2,2 54
KonTakTHas camocTosTenpHas padoTa
CamocTosiTeTbHOE H3YUYCHHE Pa3/IeNIOB 49 1287 2,7 717 2,2 54
JUCITUTLIAHBI
Bujabl KOHTpOJIS:
Buo konmpons (3au /3a4 c oy.) + + + +
JK3aMeH 1.0 26,7 1 26,7
KonrtakTHas paboTta — mpomMexxyTouHast 06 03
aTTecTanus ' ’
1.0 0.3 1

[ToaroroBka K 3K3aMeHy. 26,7 26,7

3auer ¢

Buja uTOroBOro KOHTpOJIS: . IK3aMeH
OLICHKOM
AHHOTAIIUA
paboueii mporpaMmbl M CUUILTHHBI «DPunocodus»
1. Hear aucounmiaunbl «Punocopus» — chHOPMHUPOBATH y CTYIEHTOB KOMIUIEKCHOE

IpeJCTaBICHUE O POJIU U MecTe (UI0co(UU B CUCTEME T'YMaHUTAPHBIX, COLIMAIBHBIX U €CTECTBEHHBIX
HayK, IMO3HAKOMUTb HMX C OCHOBaMH (UI0CO(CKOro 3HAHUS, HEOOXOAUMBIMHU [UISl pEIICHUS
TEOPETUYECKUX U MPAKTUYECKUX 3a/1a4.

2. B pe3yabTaTe u3yyeHusi JUCHUIIMHBI 00y4aOIIMIiCA MO MporpaMMe 6aKkajiaBpuaTa
JA0JIZKeH 00J1a1aTh CIIEeIYIOIUMH OOLIeKYIbTYPHBIMUA KOMIIETEHIIUSAMU:



- CIIOCOOHOCTBIO  WCTOJB30BaTh OCHOBBI  (QMIOCOMCKMX 3HAHUK i1 (HOPMUPOBAHHS
MUpoBo33peHdeckoi mosuimu (OK-1);

- CIOCOOHOCTBIO UCIIOIB30BATh OCHOBHI IIPABOBBIX 3HAHHI B pa3InYHbIX chepax nesreabHocTr (OK-
4).

B pe3ynbrate 0OCBOCHUS MUCIUILTHHBI O0YUYAIOIIMIACS JTOJDKCH:

3HaATh: OCHOBHOE COJIEp)KaHME TJIAaBHBIX (WIOCOMCKUX IIKOJX H  HAalpaBJICHHH,
NpPEJCTaBUTENICH 3TUX WIKOJ, CBA3b W pa3iuuue HuX QUIOCOPCKUX HICH, CBSI3b HCTOPUKO-
¢mocopCKuX KOHLEMIUI C COBPEMEHHBIMH MpOOJeMaMy HHIUBUAYAJIbHOW M OOIIECTBEHHOMH
KHU3HH;

yMeTh: TIOHUMATh ¥ aHAIW3UPOBATH MUPOBO33PEHUECKUE, COLMANbHBIE U MHIUBUIYaIbHBIE
npoOJeMbl COBPEMEHHON JKU3HH; TI'PaMOTHO BECTH JHCKYCCHIO, aHAIM3HPOBATh OCOOCHHOCTH
MEXKYJIBTYPHOTO B3aUMOCWUCTBUS, OOYCIOBJICHHBIC PpA3IMYUEM OJTUYECKHUX, DPEIUTHO3HBIX U
[ICHHOCTHBIX CHUCTEM, ONHpasCh Ha HapaOOTaHHBIA B MCTOpUHU (hmiocoduu MaTepuall; NPUMEHSTh
noJy4eHHbIe (rIococKkre 3HaHHUS K PEIICHHIO MPO(ECCHOHATBHBIX 3a/1a4;

BJa/IeTh: MPEICTABICHUSAMU O (QHIOCOPUN KaK HayKe M CHUCTEME IIEHHOCTEH, ee MecTe B
CHCTEME TyYMaHUTApHOTO 3HAHUS; OCHOBaMHU (MIOCO(CKOTO MBINUICHUS; KaTerOpHUAIbHBIM
anmapaToM H3y4aeMoOW JUCHUILTUHBI, (UIOCOMCKUMHU METONaMH aHAlM3a pa3jIMYHbIX TpPOOJIeM,
HaBBIKAMU  (PUIOCOPCKON KyIbTYphl sl BBIPAOOTKM CHCTEMHOTO, IEJIOCTHOTO B3TJsa Ha
JEHCTBUTEIILHOCTh M MECTO XUMHUH U XMMHUYECKOM TEXHOJIOTUH B LIEJIOCTHON KapTHHE MUPA.

3. OFbEM JUCHUIJIUHBI U BUJAbl YYEBHOH PABOTBI.

Bunbt yueOHOM paboOThI 3E Axkaj. 4.
OO01masi Tpy10eMKOCTh IMCUMILIMHBI 10 Y4eOHOMY ILJIAHY 5 180
Konrakthas patoora (KP): 1,33 48
Jlexumu (Jlek) 0,89 32
[IpakTuueckue 3anstus (113) 0,44 16
CamocrositesbHas padora (CP): 2,67 96
CamocTosiTeIbHOE M3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI 2,67 96
Buj kouTpoas: JK3aMeH
JIK3aMeH 1 36
KonTakTHas paboTa — MpOMEKYTOUHAsl aTTECTALIMSI 1 0,4
[ToaroroBka K 3K3aMeHy 35,6
Buast yueOHO# paboThI 3E Actp. 4.

O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 135
Konrtaktnas patdora (KP): 1,33 36
Jlexumu (Jlek) 0,89 24
[TpakTuueckue 3anstus (I113) 0,44 12
CamocrositesbHas padora (CP): 2,67 72
CamocTosiTeIbHOC H3YUYCHHE Pa3/IeTIOB TUCIIUILIMHBI 2,67 72
Bua konTpoJs: IK3aMeH
JIK3aMeH 1 27
KonTakTHas paboTa — MpOMEeXYTOYHAs aTTECTAIHSI 1 0,3
[ToaroroBka K 3K3aMeHy 26,7

4. COAJEP KAHUE JUCHUIIJINHBI.



Beenenne. @unocodus, ee mpoUCX0KICHNUE U POJIb B 0OIIECTBE.

Pasznea 1. OcHoBHBIE (uI0cOPCKUE HIKOIbI.

AnTtnunas ¢unocodus (mocoxparuku, coductsl, Cokpar, Jlemokput, [lnaton, Apucrorens,
AJUTMHUCTHYECKU-pUMCKas Gpunocodus). OCHOBHBIC MPOOIEMBI CpeAHEBEKOBOM GUI0CODHH U ATIOXU
Bozpoxnenus. @unocodpus Hosoro Bpemenu (XVII — XVIII BB.) HWaeonorus IIpocsemenus.
Hemenkas knmaccuueckas dunocodus. Pycckas dunocodpus XIX — XX BB. OCHOBBI MapKCUCTCKOM
¢mnocopun. OCHOBHBIEC HANPaBJICHUS COBPEMEHHON (PHIIOCODHH.

Pasznen 2. ®unocodpckue KoHIENUUH ObITHS U TO3HAHMS.

[Ipobnema ObiTusi B ucropuu ¢uinocopuu. IIOHATHS MaTepuasbHOTO M WACATBHOTO.
OcHoBHble (uiocodckrie HampaBlIeHUS: MaTepuanu3M M uaeanusM. [IpuHIMn riodaabHOTOo
ABOJIIOI[MOHU3MA B COBPEMEHHON HAYYHON KAPTHHE MUpA.

Konuenmumn npoctpancTBa 1 BpeMeHH B UCTOpUH (HUI0cOdUU U HAYKH.

[Ipoucxoxnenue co3Hanus. Posib Tpyaa B IPOUCXOXKICHUU CO3HAHUSA. MneanucTuueckue u
MaTepuaIlCcTUYecKre KoHuenuuu co3Hanus. Co3nanue u Mo3r. Co3HaTenbHOe U 0ecco3HaTeNbHOE.
Coznanue u s13bIKk. CoO3HaHKME U CaMOCO3HAHUE.

Konuenmun raoceonoruu B uctopun Guiiocopuu: CeHCyaan3M, paloOHAIN3M, CKEIITUIIU3M,
ArHOCTUIIU3M, KOHIICTIIIUS BPOKICHHBIX HJIEH, anpruopu3M. /lnaneKTiKa Mo3HaHUs: YyBCTBEHHOE U
panrionainbHoe. OCHOBHBIE TEOPUU UCTHHBI.

Paznea 3. IIpo6aembl yesioBeka B puiiocodpum.

YenoBek kak mpeamer ¢unocodckoro ananusa B ucropun Quiocoduu. [IpoucxoxaeHue
YyeJIoBeKa: IPUPOJIHBIE U COLMAIbHBIE YCIOBUS aHTPOIOCOIMoreHe3a. buonoruueckoe u conuanbHoe
B 4yenoBeKke. MIHAUBU/I, MHIWBUIYaTbHOCTb, TUYHOCTb.

CwMmbICnl KM3HM M IpelHa3HaueHue dvenoBeka. JKu3Hb, cMepTb, OeccMmepTHe. JIBukeHUe
HEHACHIIUS, €ro POJib B COBpeMeHHOM xu3HU. L{enu u nennoctu. CBo00a BOIM M OTBETCTBEHHOCTh
au4HOCTH. HpaBCTBEHHbBIE, pEIUTHO3HbIE, SCTETUUECKUE IIEHHOCTH.

Paznen 4. ®usiocodus ucropuu u odmecTna

YeloBEK B CUCTEME COLMANLHBLIX CBA3€eil. JINUHOCTL M Macchl, cBOOOa U HEOOXOINMOCTE.
dunocodust uctopun: GOpPMaIIMOHHAS M LUBUIM3ALMOHHAS KOHIETIIUN UCTOPUYECKOTO Pa3BUTHSL.
[TporpeccucTckue M LUKIMYECKHE MOJENU pa3BUTHs. [10OanbHble MPOOIEMbl COBPEMEHHOCTH.
Konuenmus ycToiiunBOro pa3BuTHs U ClIEeHapuu OyAyILIEero.

O6mecTBO U ero crpykrypa. ConuanbHas, MOJIUTUYECKAs U AyXOBHas cdepbl oOIIecTBa.
Konuenmuu rocyaapctsa B uctopud unocodcekoil Mpican. I'paxaaHckoe 0OIIECTBO M IMPaBOBOE
roCyapcTBO.

Pa3nea S. ®unocopckue npodaeMbl XMMHH U XHMHYECKON TEXHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa HAyyHOTO 3HaHHS, €ro METOABl U (HOPMBI.
HayuHble peBOIOIMM U CMEHA TUIIOB paliMoHaTIbHOCTH. Hayka B COBpeMEHHOM MUpe. DTHKa HAYKH
Y OTBETCTBEHHOCTh YUEHOTO.

[Ipobnema cooTHOmIEHUS HaykM U TexHUKH. ColMaabHbIE TIOCIEACTBUS HAy4YHO-
TEXHUUYECKOT0 Iporpecca. ITUYECKUE U 3KOJOTUUECKHE UMITEPaTUBBI Pa3BUTUS HAYKH U TEXHUKH.

MecTto XUMHM B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas mpoOiieMa XMMHM KaK HayKd U
npousBojcTBa. Llenu u 3amaun xumudeckoi TexHojoruu. Crnenupuka XMMUKO-TEXHOJIOTHYECKOTO
3HaHUS: QyHAAMEHTAIbHOE U MPUKIJIATHOE, SMIUPHUUECKOE U TEOPETHUECKOE.

AHHOTAIUA
padoueil MporpaMMbl JMCIHHIIIMHBI
«Hcropus»



1. Hean aucuummunnl «Acmopusy: GOPMUPOBAHKE Y CTYIECHTOB LIEIOCTHOTO MPEACTABICHUS 00
UCTOpUYECKOM IpouuioM Poccun, ee MecTe BO BCEMUPHO-UCTOPUYECKOM IIPOLIECCE.

3agaya JQMCHUIUIMHBI 3aKJIIOYAIOTCS B MPUOOPETEHUHU CIENYIOIIMX 3HAHUW, Pa3BUTUU
YMEHUUN U HABBIKOB JTUYHOCTHU:

* MOHMMaHUE TPAXKJAHCTBEHHOCTU U MAaTPUOTU3Ma KaK MpelaHHOCTH cBoeMy OTedecTBy,
CTPEMJICHHSI CBOMMH JACHCTBUSMM CIYKUTh €r0 HMHTEpecaM, B T.4. M 3alIUTE HAIMOHAIBHBIX
nHrepecoB Poccuu;

* 3HaHME ABMXKYIIUX CHJ M 3aKOHOMEPHOCTEH MCTOPUYECKOrO MPOLIECCa; MECTA YEJIOBEKA B
HCTOPUYECKOM IPOIECcCe, MOJIUTUYECKON OpraHu3aIii 00I1IecTBa;

* BBEJICHUE CTYICHTOB B KPYI' MCTOPUYECKUX IMPOOJIEM, CBS3aHHBIX C 001acThiO Oymyrei
npodeccuoHaNbHOM NesTeIbHOCTH;

* HAaBBIKM HCTOPUYECKON AHAIUTUKU: CIIOCOOHOCTh HA OCHOBE HMCTOPUYECKOTO aHAIU3a U
npo0JIEeMHOTO TOAXOAa MpeoOpa3oBbIBaTh WHGOPMAIUIO B 3HAHHME, OCMBICIMBATH MPOLIECCHI,
coObiTHsI U siBIeHUST B Poccun W MHpPOBOM COOOIIECTBE B WX JMHAMUKE U B3aWMOCBSI3H,
PYKOBOJCTBYSCH MPUHIIMIIAMHA HAYYHON 0OBbEKTHBHOCTH U UCTOPU3MA.

2. Usydenue nucuunnunsl «HMcmopus» npyu MOArOTOBKE 0aKajaaBpOB MO HANPABIEHHIO
noaroroBku 18.03.01. «XuMu4yeckasi TEXHOJIOTH» CIIOCOOCTBYET (POPMHUPOBAHUIO CIICAYIONTUX
KOMIIETCHIINN:

- CIIOCOOHOCTH aHAJIM3UPOBATH OCHOBHBIC ATAIBl U 3aKOHOMEPHOCTH UCTOPHUYECKOTO PA3BUTHS
obiectBa it hopMHUpOBaHUs TpaxaaHckoi mosunuu (OK-2).

B pe3ynbrare n3ydeHus AUCHHUILTAHBI CTYJICHT OakanaBprara J0KEH:

3Hamp:

- OCHOBHBIC JTalbl U KIIFOUYEBBIE COOBITHS MCTOpUH Poccuu W Mupa; 0COOCHHOCTH Pa3BUTHS
POCCUICKOr0 TOCYIapCTBa, BHIIAIOIINXCS JIeATeNe OTeUeCTBEHHOM U BceoOIIei HCTOpUH.
ymembw:

- COOTHOCHUTD OOIIIME UCTOPUUYECKUE MPOIIECCHI U OT/eTbHbIC (DaKThI; BHISBISATH CYIIECTBCHHbBIE
YepThl HMCTOPUYCCKUX IPOIIECCOB, SBICHUH M COOBITHH; aHAIM3UPOBATH COIMAIBLHO-3HAYMMEBIC
npo0IeMbl;

- (bopmynHEpoBaTh W apTyYMEHTHPOBAHO OTCTAaWBAaTh COOCTBEHHYIO IMO3HIIUIO IO PA3TUIHBIM
npobiieMaM UCTOPHH.
enademp:

- IPE/ICTAaBICHUSIMH 00 UCTOPUHU KaK HayKe, €€ MeCTe B CHCTeME T'YMaHUTapPHOTO 3HAHUS;

- IPEJICTABICHUSMHI 00 OCHOBHBIX 3TallaX B HCTOPUH YEJIOBEUSCTBA M MX XPOHOJIOTHH;

- KATerOPUATBbHO-TIOHITUHHBIM aIapaToM U3yd4aeMOU JTUCITUTUIHHEI;

- HaBbIKaMU aHaJlM3a UCTOPUYECKUX UCTOUHUKOB.

3. O0beM AMCHMILIMHBI H BH/IbI Y4e0HOI padoThI

N Bcero 2 cemecTp

Buabl yueOHoii padoTnl 3E | Axan 4 3E AKaL
O0uas Tpy10eMKOCTh
AMCHUIUIHHBI g L : L
KonrakTHas padora - 13 48 13 48
ayJAUTOPHbIE 3aHATHSA: ’ '
Jlexunu (JIek) 0,9 32 0,9 32
[Tpaxtuueckue 3ausatus (I13) 0,4 16 0,4 16
CamocrosiTejibHas padoTa
(CP) 1,7 60 1,7 60




KonTakTHas camocTosITeNbHas i i
pabora 17 17
CamMocTosATeIbHOE U3YUYEHHE 60 60
pa3zieJIOB TUCIUILUTMHBI
Bua konTposs:
DKk3aMeH 1 36 1 36
KonTakTHas padora — 04 0.4
NMPOMEKYTOUHASI aTTecTalusl 1 ’ 1 ’
IoaroroBka K 3K3aMeHy 35,6 35,6
Buj HTOroBOro KOHTpOJIs DK3aMeH IK3aMeH

N Bcero 2 cemecTp

Buabl yueOHoii padoTnl 3E Actp. 1. 3E Actp. 4.

O0uas Tpy10eMKOCTh
THCIUTLINHBI 4 108 4 108
KonTakTHasi padora -
ay/IMTOPHBIE 3aHATHS: 13 36 13 36
Jlexumu (Jlek) 0,9 24 0,9 24
[Tpaktrueckue 3ansarus (I113) 0,4 12 0,4 12
CamocrosiTesibHas padora
(CP) 1,7 45 1,7 45
KoHTakTHas camocTosTeIbHAS i i
pabora 17 17
CamMocTosTenbHOe U3y4YeHHE ' 45 ’ 45
pa3ienoB AUCITUTUIMHBI
Bua konTposs:
DKk3aMeH 1 27 1 27
KonrakTHas pa6ora — 03 03
MPOMEKYTOUYHAsI ATTECTAIUSI 1 ’ 1 '
IHoaroroBka K 3k3aMeHy 26,7 26,7
Bua uToroBoro KOHTpoOJIs DK3aMeH JK3aMeH

4. Conepxxanue QM CUUILTHHBI

Pa3nen 1. Ucropusi kak Hayka. OcO0CHHOCTH CTAHOBJICHHS rocyaapcreeHHocTH B Poccun.

1.1. Hcropus B cucTeMe COUUATBHO-TYMAHMTAPHBIX HayK. OCHOBBI MeTOM0JOTMH
ucropuyeckoil Hayku. Havano rocynapcrsennoctu. Kuesckas Pycs.

Mecto ucropuu B cucreMe Hayk. [Ipeamer ncropuueckoil Hayku. Posb Teopuu B MO3HaHUU
npouuioro. CymHocTb, GOpMbl, PYHKIIMH UCTOPUYECKOTO 3HAHUA. VICTOUHUKH MO OT€UeCTBEHHOM
UCTOpHUH, UX Kiaccudukanus. Mcropus Poccun — HeoThemiiemas 4acTh BCEMUPHON HCTOPUH; o01Iiee
1 0COOEHHOE B HICTOPUYECKOM Pa3BUTHH.



CrnaBsiHCKOE OOIIECTBO B IOXY PAcCENEeHUs. DTHOKYIBTYPHBIE U COLMATIBHO-TIOIUTUYECKHE
IIPOLIECCHI CTAHOBJIEHUS! POCCUMCKONW rocynapcTBEHHOCTU. OCHOBHBIE COLMAIBHO-3KOHOMUYECKHE
nporeccel M crneuuduka (GopMupoBaHus (QeomanbHbIX OTHoumleHWH Ha Pycu. OcobeHHoctu
conuanbHo-nonuTndeckoro passutus Kuesckoit Pycu. Ilpunstue xpucruancrsa. @opmupoBaHue
IIPABOBOM CUCTEMBI.

1.2. Pycckue 3emuin B XII — Hayasne XVI BB. O0pa3oBanue Poccuiickoro rocyaiapcraa

[Tpuunnbl 060c00IeHUs 3eMelb U KHsKeCTB. COLMaNbHO-TIONUTHYECKAs! CTPYKTYpPa PYCCKUX
3eMeJib Mepuo/ia MOJUTHUECKON pa3apobieHHoCTH. POpMUPOBAHUE PA3TUYHBIX COLMOKYIBTYPHBIX
MoJIeNieil pa3BUTHS IPEBHEPYCCKOTO OOIIECTBA U FOCYJapCTBa.

Momurono-Tarapckoe HaiecTBue Ha Pych. Dkcnancus B 3anaanyro u CeBepo-3anagnyto Pyce.
Benukoe xusxecTBo JIutoBckoe u Pycckoe rocynapctBo. ColranbHO-TIONUTUYECKNE U3MEHEHUS B
PYCCKHX 3eMJISIX B MEPUOJI MOHTOJIO-TaTapcKoro rocnojctea. Crenuduka GopMUpOBaHUS €IUHOTO
Poccwuiickoro rocynmapcra. PazButue ¢eomanbHoro 3emuieBnageHus. CONEPHUYECTBO KHSKECTB
Cesepo-Bocrounoit Pycu. IIpuurnabl Bo3BbilieHHs MOCKOBCKOTO KHsikecTBa. IlepBbie MOCKOBCKHE
kHs3ps. JMutpuit [lonckoi. KynukoBckass OuTBa, €€ mctopuueckoe 3HaueHue. Ponb LiepkBu B
o0veauHUTEIHLHOM Tipotiecce. Cepruii Pamonexckuii.

OcoOenHocTH moiMTHYECKOro ycrpoiictBa Poccuiickoro rocymapctBa. HMean IIL
Bo3HUKHOBEHHE COCJIOBHOI CHCTeMbl oOpraHuzanuu obimectBa. MectHuuecTBo. Ilpeamochuiku
CKJIAJIbIBAaHUsI CaMOJEP)KABHBIX YepT rocynapcrBeHHoM Biacth. Bacumuit III. HMcropuueckoe
3HaueHne o0pazoBaHus eAuHOro Poccuiickoro rocynapcTaa.

1.3. Poccus B cepenqune XVI — XVII BB.

NBan ['pO3HBINA: TOUCK aIbTEPHATUBHBIX IIyTEH COLUAIBHO-TIOJUTHYECKOTO pa3Butus Pycu.
CkiazibIBaHME COCJIOBHO-IIPEJICTABUTENIBHON MOHApXUHW M €€ OCOOEHHOCTH IO CPABHEHHUIO CO
crpanamu 3amagHoit EBpomnsl. 3emckuit Cobop. M30pannas Paga. Pedopmsr 50-x rogoB X VI Beka u
ux 3nauenue. CyneOunuk 1550r. Crornaseiii Cobop 1551r. [Ipucoenunenne xk Poccun IloBomxkbs,
[Tpuypanes u 3amagHoii Cubupu. JIuBoHCKas BOiHa: LenM M NpUYMHBl Heyaad. ONpUYHUHA!
IIPUYUHBL, CYLIHOCTb, NOCIHEACTBHs. Xo3dlcTBeHHOe paszopeHue 70-80rr. XVI B. Oramsl
3aKperoIIeHNsl KpecThsiHCTBA. DopMUpoBaHHe 0QUIIUATBHON HI€0JIOTUN CaMOIEPKaBHS.

«CMmyTHOE Bpems»: ocnaljJeHne TroCyAapCTBEHHBIX Hadyall, IONbITKA BO3POXKAECHUS
TPaZULMOHHBIX («IOMOHIOJBCKHX») HOPM OTHOUIEHUM MeXay BiacThio U oOuiecTBoM. [IpaBnenue
bopuca I'onynosa. Jixeamurpuii 1. bospckuii naps Bacunuii [lyiickuii. Boccranue 1. bonorHukosa.
Jhxenmutpuit 1. deHomen camo3BaHcTBa. [lonbcko-mBenckass wHTepBeHIMs. CeMUOOSpIINMHA,
okKkymaiuss MockBbl. Ponb HapogHOro omosdeHuss B OCBOOOXAEHUM MOCKBBI M HM3THAaHUH
yyxe3eMues. K. Munus u 1. [Toxapckuii. 3emckuit cobop 1613r. Bouapenue aunactun PoMaHOBBIX.

Teppuropus n Hacenenue ctpanbl B X VII B. Biinsaue nocnencrenii «CMyTHOTO BpEMEHN» HA
sKoOHOMHYecKoe pa3Butue Poccuun. PasButue gopm QeonanbHOro 3emieBiafeHUs U XO3SICTBa.
Coboproe VYnoxenue 1649r.: ropuandeckoe o(opMmIeHHE KpPEHmOoCTHOrO IpaBa M COCIOBHBIX
¢yHkuil. Poct oOuiecTBeHHOro pa3zeneHus Tpyaa U ero crenuanusanus. [lepeie ManydakTypsl U
ux xapaktep. Hagano ¢opmupoBanust Bcepoccuiickoro peiHka. Spmapku. Pa3Butue BHyTpeHHEH U
BHEIIHEH TOProBIH. YKperuieHue KyrnedectBa. HoBoToproswlii ycraB. lleHTpanusanus Biactw,
Hauaso nepexoa k adcomotusmy. [Ipekpaiienue nestenbHocTH 3eMCKUX cOO0poB. M3meHeHune ponu
bosipckoit Iymsl. LlepkoBb u rocynmapctBo. LlepkoBHbIl packoi. «byHTamHbld Bek». [IpuuuHbI
MaccoBbIX HapoAHbIX BblcTymieHnit B XVII B. Topoackume OyHTel. Boccranwe mnon
npensoautensctBoM C. PasuHa: mpuynHbl, 0COOEHHOCTH, 3HAYEHUE W TMOCIEACTBUS. Poccuiickas
MBICIIb ¥ KyJbTYypa B ipeasepun HoBoro Bpemenu.



Pa3nean 2. Poccuiickast umnepusi B XVI1I1- nauane XX B.
2.1. Poccmiickoe rocynapcrso B XVIII Beke — Beke MOAepHU3AIMHA U NPOCBEICHUS

XVIII Bek B eBporeiickoi 1 MupoBoid uctopuu. Poccusi 1 EBpona: HOBbIE B3aUMOCBS3U U
paszmnuus. [letp I: Goprba 3a mpeobpazoBanue TpaguIMoHHOTO oOmmectBa B Poccuu. OCHOBHEIC
HAIPAaBIICHUSI «EBPOIEU3ALUN» CTPAHbI. DBOJIONUS COLMANIBHON CTPYKTYpbl oOmiecTBa. BHemHss
nonutuka Ilerpa I, e€ cBsa3p ¢ nmpeobpa3zoBanusMu BHyTpU cTpanbl. Pedopmsl Ilerpa I xak mepBas
MOMbITKa MOJEPHU3ALIUN CTPaHbl, €€ 0COOCHHOCTU. Pa3BuTHE MPOMBIIUIEHHOCTH. Y CUJICHHE POJIH
rocy/apcTBa B HAapallMBaHUU MPOU3BOJIUTENBHBIX CHJI CTpaHbl. KoHLeNus MepKaHTUIM3MA U €€
peanuzauus B Poccun. Coznmanue perymspHoil apmuu u rora. AgmMuHHcTpaTHBHas pedopma.
LlepxoBHast pedopma. Tabenp o panrax. boprba ¢ koHcepBatuBHOW ommo3urmeir. OdpopmieHue
abcoMI0TU3Ma, OCHOBHBIE YepThl M HcTOpuueckoe 3Hadenue. [IpoBosrnamenue Poccun nmmepuei.
YipouyeHune MexayHapOAHOIO aBTOPUTETA CTPAHBbI.

JIBOpPLIOBBIE IEPEBOPOTHI, UX TPUUHUHBI, COLUNATBHO-TIOJUTUYECKAS CYIIIHOCTD U ITOCIEACTBUS.
®asoputusM. Pacmmpenue npusmieruii J1sopsHcTBa. JlanpHeias 0ropokpaTh3alus rocamnmnapara.
Buemnss nonutrka Bo BTopoid uerBept — cepenune X VIII Beka.

Exarepuna II: ucTOoKM M CyIIHOCTH Jyanu3ma BHYTPEHHEM NOJUTUKH. «lIpocBermieHHbIN
abcomoTuaMy. Cexynspusanus [epKOBHBIX 3eMellb. YIoxkKeHHas komuccus. KpecTbsiHCKHiT Bompoc.
Haponnoe Boccranue mnon mnpeaogutensctBoM E.  IlyraueBa (mpeamochuiku, —XapakTep,
0COOCHHOCTH, MECTO B UCTOPHUH). YKpEIUICHHE rocyAapcTBEHHOro anmnapata. ['yoepHckas pedopma.
CocnoBHas nonutrka Exarepunst II. HoBblil topuanueckuii ctaTyc JBOpsHCTBA. BHEIIHS MOJIMTHKA
Poccun Bo BrOopoit nosnosuHe X VIII Beka. JlanpHeliee pacuimpenue rpanui] Poccuiickoi uMIepuu.

MapctBoBanue IlaBna I. IlonpiTka OrpaHWuYeHHs JBOPSHCKOM BIACTH CaMOIECP/KABHBIMU
cpeacTBamMu. YKECTOUEHUE NOJIUTUYECKOTIO PEXUMA.

Pycckas kynbTypa XVIII Beka: OT NETPOBCKUX HHULUATUB K «BEKY ITPOCBEILICHUS.

2.2. Poccus B XIX crosnerun

[Ipomebinennsiit nepeBopoT B EBpore u Poccuu: obmiee u ocobennoe. Baxkueiime ycnoBust
nepexona Poccun K MHIyCTpHalbHOMY OOLIECTBY — pELIEHHE KpPECThSIHCKOIO BoOIpoca H
OTrpaHUYEHUE CAMOJECPKaBUSI.

KpectestHcknii Bonpoc: aranbl pemeHus. llepBeie moacTynsl K OTMEHE KPEITOCTHOTO IIpaBa B
Havane XIX B. Yka3 1803r. o «cBoOoaHBIX xjeOomamiax», yka3z 1842r. o0 «oOs3aHHBIX
kpecTtbsiHax». Pedopma I1. JI. Kucenepa. Pemienne kpecThIHCKOTO BOINpOCa B MEPHO/ MPaBICHUS
Anexcangpa II. [Ipennocbuiku U NpUYUHBI OTMEHBI KpenocTHoro npasa B Poccun. «Manudect» 19
¢despanis  1861r. u «llomokeHus»: HX colep)kaHue, 3HAYEHHE, BO3JCHCTBHE Ha pa3BUTHE
nopedopmenHoii Poccuu.

[lonbITkM  pepopMUPOBaHUS CUCTEMBI TOCYJApCTBEHHOIro  yrpaBieHus. [IpoekTbl
mubepanbHbIX peopm M. M. Crnepanckoro u H. H. HoBocuneiieBa npu Anekcanape 1. U3menenue
nosutudeckoro kypca B Hayase 20-x rr. XIX B. Buyrpennsist nonutuka Hukonas 1. Ykpernnenue
camoziep)kaBHOM BracTu. JlanpHelas neHTpanu3anus, OropoKpaTU3alus ToCyAapCTBEHHOTO CTPOs
Poccuu. Ycunenne penpecCuBHBIX Mep.

Pedopmbr 60-70-x rT. B 00JIACTM MECTHOTO YIpaBJIEHUs, CyJda, apMUH, MEY4aTH U Jp.
Hcropuueckoe 3HaueHue peodpazoanmii 60-70-x rr. «KouTppedopmen Anekcanapa I11.

Oo6mectBenHoe aBmwkenne B Poccunm XIX Beka. ®DopMupoBaHue TpeX TEUCHHIA:
KOHCEPBATUBHO-OXPAHUTEIBHOIO, TUOEpaIbHOTO U paauKkaabHOro. KoHcepBaTHBHO-OXpaHUTENIBbHOE
Hanpasinenue. H. M. Kapamsun. C. II. IlleBeipeB. M. II. ITorommn. M. H. Karkxos. K. II.
[To6enonocrnes. JI. . Unoatickmii. C. C. YBapos. Teopus «odunmaibHON HAPOTHOCTH.

JIubepanbHoe HanpaBnenue. Mneinoe Hacneaue [1. S. Yaanaera. 3anaiHUKH U CIIaBIHO(DWITBL.
K. . Kaenun. b. . Ynuepun. A. . Komenes. K. C. AxcakoB. CTaHOBJICHHE HICOJIOTHH PYCCKOTO
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nubepanusma. JlubepanpHas Oropokpatus u e€ ponb B pedopmax 60-70-x rr. XIX B. 3emckoe
nerxkeHre. OcoOEHHOCTH POCCUICKOTO THOepanu3ma.

PanukansHoe HampaBnenwe. Hauano ocBoOoAWTENbHOrO — ABMXKEHHUSA. JeKaOpHCTHI.
@dopMupoBaHUE UACOJIOTHUH JAekadpu3ma. Opomonus [BuwkeHus: «Corw3 cnacenus», «Coro3
onaroneHctBus», CeBepHoe u FOxxHoe o0miectBo. OCHOBHBIE TPOrpaMMHbIE JOKYMEHTh. BoccTanus
B IleTepOypre u Ha rore. [IpuynHbI TOpakeHUs W 3HAYCHUE BHICTYIUICHUs AekabpucToB. [lombiTku
MIPOJIOJDKUTH Tpaaunuio naekadpuctoB. Kpyxkku 20-30-x rogoB XIX B. [Ipearnockuiku 1 HCTOYHUKH
connaimsMa B Poccun. «Pycckuil conumanmsm» A. U. T'epuena u H. I'. YepHsblmeBckoro.
[TerpameBnpl. C. I'. HewaeB u «HevaeBmunay. Hapognuuectso. M. A. bakynun. I1. JI. JlaBpos. II.
H. Tkaues. IlonuThueckue MOKTPUHBI M PEBOJIOLMOHHAS JIEITEIBHOCTh HAPOJHUYECKUX
opranuzaruii B 70-x — Hauvane 80-x rr. XIX B. JlubepanbHble HApPOTHUKH 80-90-x romoB.
CranoBnenue pabodero apmwkenus. Odopmierne mapkcuctckoro tedenus. I'. B. Tlinexanos. B. U.
YnbsnoB (JIenun).

Buemnss nonutuka Poccun B XIX B. IIpnunnsl OteuecTBeHHOM BoMHBI 1812r. 3HaueHue
no6enpl Poccuu B BoliHe nmpotuB Hamosieona u ocBoboauTenpHOro moxoaa B EBpomy. Poccuiickoe
camojepkaBue U «CaseHHbiil Coro3». BocTounslii Bonpoc u ero pemenue B XIX Beke. Poccus u
Hapobl CeBepHoro KaBkasa. Kpeimckast BoiiHa, €€ npuuuHbl U nocieactsus. [lonutuka Poccun Ha
Jansuem Boctoke. [Iponaxa Ansicku. [lpucoennnenue Cpenneit Azuu k Poccun.

Pycckas kynbrypa B XIX B. O011ue J0CTHXXEHUS U IPOTUBOPEUHSL.

2.3. Poccusi B Hayase XX Beka (1900 — 1917rr.)

Teppuropus u Hacenenue Poccun B Hayanie XX Beka. CompaiibHasi CTpyKTypa.

OCoOeHHOCTH  COLIMAbHO-3KOHOMUYECKOro pa3Butus Poccuum B Hauane XX Beka.
OObexTuBHAs MOTPEOHOCTH MHTyCTPUATBHON MOiepHU3annu Poccun. Y cuienne rocy1apcTBeHHOTO
perynupoBanus s5koHoMuKH. Pedopmer C. FO. Butre. Pycckas nepeBns B Hayasne XX Beka.

CootHomienne mnosnutuyeckux cuil B Poccum B Hawane XX Beka. Hapacranue kpusuca
camozepkaBus. IlepBas poccuiickas peBOJIIOLUSA: NPUYMHBI, XapaKTep, OCOOEHHOCTH, JBHXKYIINE
CUJIBI, 3Tanbl, 3HaueHue. Manudect 17 oktsa0ps 1905 r. OOpa3zoBaHue MOIUTHYECKUX MApTUH, UX
reHe3nc, Kiaccupukaiys, mporpamma, Taktika. ['ocynapctBenHas gyma Havana XX Beka — MEepBbIif
OMBIT POCCHICKOTO TapiaMeHTapu3Ma. TpeTbeHioHbCKas monuThudeckas cucrema (1907-1914):
BJIacTh U oOmectBo. CronblMUHCKas arpapHas pedopMma: SKOHOMHYECKas, COLUANbHAs U
MOJINTHYECKAs CYIIHOCTh, UTOTH, IIOCIIEICTBUSA.

Ilepas mupoBas BOWHAa M ydacThe B HeW Poccuu. BimsgHue BOHHBI Ha COLMAIBHO-
SKOHOMHYECKOE U NOJIMTHYECKOEe pa3BuThe Poccuun. Kpusuc Biactu B TOJbl BOMHBI U €r0 MCTOKH.
BriusiHue BoiiHBI Ha MpUOIMKEHHE 00IIeHAIMOHAILHOTO KpU3uca. Poccust HakaHyHe PEeBOIOLNU.

[To6ena deBpanbCKOil peBONIOIMKM U KOPEHHBIE N3MEHEHUS B MTOJIMTUYECKON KU3HU CTPAHBI.
Bpemennoe mnpasurensctBo u llerporpanckuit Coser. IlomuTudeckue mnapTMM B yCIOBHSAX
NBOEBNACTUs. AnbpTepHaTUBBI pa3Butus Poccum mocine ®eppans. ConuanbHO->KOHOMUYECKAs
MIOJINTUKA HOBOM BiacTH. Kpusucel Biactu. KopHUIIOBCKOE BBICTYIUIEHUE U €T0 Pa3rpoM.

Pasnen 3. OT coBeTCKOro rocyaapcraa K coppeMmeHnoi Poccumn.
3.1. ®opmupoBaHue U CYIIHOCTH cOBeTCKOro crposi (1917-1991rr.)

BonbmeBucrckas crpaterus: npuuuHbl modensl. IlogroroBka u mobena OKTSAOpPHCKOTO
BoopyxkeHHoro Bocctanusi B Ilerporpage. II Bcepoccuiickuii cbhe3n COBETOB M €ro peuieHus.
DKOHOMUYECKas U COLMalIbHAs MOJIUTUKA OosblieBrKoB. Hauano dopmupoBaHus ofHONApTUHHON
nonutudeckon cucremel. Pocnyck YupeaurensHoro coOpanus. Koncrutyuus 1918r. Bpecrckuii
MHUD.
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['paxxnanckass BOWHA: NPUYMHBI, JTallbl, PACCTAHOBKA CHWJI, PE3YJbTAaTbl U IOCIEICTBHUS.
WuTepBeHuMsa: mnpuuuHbl, (opmbl, MacmTad. HMaeonorus, MONUTHKA, TNPAKTHKA «BOSCHHOTO
KOMMYHHU3Ma.

[TonoxxeHue cTpaHbl MOCIE OKOHYAHUS TPAXKIAHCKONU BOMHBI. COLMAIbHO-3KOHOMUYECKUM 1
MOJINTHYECKUN KpHU3UChl B cTpaHe Ha pyOexe 1920-1921rr. Ilepexom k HOBOM SKOHOMHUYECKOH
nonutuke. CyIHOCTb, LIENH, peannu3anus, IpoTuBopeuns, cyapoa u 3Hauenne HOlla. YTeepxaenue
OJIHOIAPTUHHOMN MOJUTUYECKON CUCTEMBI.

HanmonaneHo-rocygapcTBeHHOE CcTpouTenbeTBO B 20-¢ 1T. Jluckyccunm o0 oOpa3oBaHUH
CCCP. I cwve3n CoseroB CCCP, ero pemienus u Mmecto B uctopur. Koncrurynust CCCP 1924r.

[Tomutnueckast Goprba B maptuu u rocyngapcre. [locnennue pabotst B. U. Jlenuna o
BHYTpeHHEH 1 BHemrHer nomutuke CoBeTckoro rocyaapcra. Bosseimenue M. B. Cranuna. bops6a
C ommno3uuued mo Bompocam pa3BuTHs crpaHbl. CeepreiBanue HOIla, kypc Ha cTpouTenbCTBO
CoIlMaIN3Ma B OJJHOU CTpaHe.

CCCP B rompl mepBbix mnatwierok (komen 20-x rr. — 30-e rr.). DopcupoBaHHOE
conuanucruueckoe crpourenbctBo B CCCP. Muayctpuanuzauusi: NpPearnocbUIKH, HWCTOYHHKHU
HAKOIUIEHUS, METOJ, TEMIIbl, pe3ynbTarbl. [lonuTHKa CIUIOMIHON KOJIIEKTUBU3ALUU CEJIBCKOIO
X035IUCTBA, €€ MPUYUHBL, DKOHOMUYECKUE U COIHANIbHBIE MOCIencTBUS. LleHa «OoblIoro ckaukay.

dopmupoBaHue pexuma IM4HoM Baactu CTaaruHa 1 KOMaHIHO-aIMUHUCTPATUBHOMN CUCTEMBI
yopaBieHuss rocyaapctBoM. CpamiMBaHue NapTHMHBIX W TOCYAApPCTBEHHBIX  CTPYKTYP.
Homenknarypa. Poms u mecto CoBeToB, mpo()cor030B, CyneOHBIX OpPraHOB M IPOKYpaTypsl B
C0371aBa€MOM TOTAJIMTAPHOMN NOJUTHYECKOHN cucteme. KapaTenbHble opranbl. MaccoBble penpeccui.

[TpoGiiema maccoBoit moanepkku coperckoro pexkuma B CCCP. Yaudukamus oOmecTBeHHON
KU3HU, «KyIbTypHas peBomoonus». boppba ¢ mHakombicaueMm. CONpOTHBIEHHWE CTATHMHU3MY H
IPUYUHBI €ro nopaxkeHus. OTHOLIEHUE rOCYAapCTBA K PETUTHH.

Buemnss nomutuka CCCP B 20-30-¢ rr. [lepBsie maru coBeTckoit aumiomatuu. ['enyss3ckas
koH(pepermus. MexayHapoaroe mpuszHanue CCCP. OGocrpeHue MOMMTHYECKON OOCTAaHOBKH B
EBporie HakanyHe BTOpod MupoBoil BoiiHBI. [lepBbie BOeHHBIE KOH(MIUKTHL. MIOHXEHCKOE
COIJIallIEHUE U €ro BIUSHUE Ha MEXIyHapoJHoe noyoxkenne. Heynaun neperosopoB mexay CCCP,
Amnrnuei, ®pannueil o npepoTBpameHuy BoWHBI. COBETCKO-TEPMAHCKUN NAaKT O HEHANAJEHUM:
NpUYUHBL, TocneaAcTBUsI. COBpeMEHHBIE CIIOPBI 0 MEeXAYHapogHOM Kpusuce 1939 — 1941 rr.

CCCP Bo BrOopoii mupoBoi u Benukoir OtedyecTBeHHON BoitHe. Pemarommii Bkian
Coserckoro Coro3a B pasrpom darusma. [Ipuannst u 1iena nodeasl. Yuactue CCCP B BoifHe TpOTUB
SInonuu. Utoru u ypoku BTOpO MUPOBOM BOMHBI.

N3MeHeHne COOTHOIIEHUSI CUJI B MUPE TTOCJIE BTOPOM MUPOBOM BOMHBI. Hayano «xosiogHou
BoitHB». CCCP n CIHA. CCCP u crpansl Bocrounoii EBponel. Co3nanne «conUatuCcTUYECKOTO
Jarepsi».

Tpynnoctn mnocneBoeHHoro paszButuss CCCP; BoccTaHOBIIEHHE HApPOIHOTO XO3siCTBA U
nukBuganuss  atomHoi  MoHomosmu CIHIA. VYikecToueHuWe TOJUTHUYECKOTO peXuUMa U
UJE0JI0rMYECKOro KOHTposist. HOBBIN BUTOK MacCOBBIX PENIPECCUH.

[lepBoe mocnecranuHckoe pAecstuietve. PedopMaropckue TOHCKM B COBETCKOM
pykoBoJicTBe. [I0NbITKM OOHOBJIEHUS «TOCYAAPCTBEHHOTO COLMAIN3May. DKOHOMHUYECKUE peOopMBl,
nonsITkU nepeoia 5koHoMukn CCCP Ha nHTeHCHBHBIN ITyTh pa3BuTu B yenoBusax HTP. XX cee3n
KIICC wu ocyxnenue KynapTa JudHocTH CranuHa. Peabunmuranus *epTB pernpeccuil U JenopTanuii.
Homenknaryphas «inbepanuzauusy». «OTTenenb» B 1yxoBHoOU cepe. [Ipuunnbl 3amenyieHus TEMIOB
SKOHOMHUYECKOT0 M coluanbHOro pa3sutus B Hadane 60-x rogoB. XXII ceezn KIICC u xoHnenmus
«1epexoja OT COUaNU3Ma K KOMMYHU3ZMY.

BHemnHsAs noinTHKA B TOABI «OTTENENN»: HAYalo Mepexo/ia 0T KOH(PPOHTALMHU K pa3psaKe
MeX1yHapoaHOH HanpsbkeHHocTu. KapuOckuii kpusuc (1962 r.): mobena noJuTHYECKOTO peaau3Ma.
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CwmeHa BIacTH M OJIUTUYECKOTO Kypca B 1964 ., sxoHOMHUYEecKre pedopmbl cepearHbl 60-x
roZIoB, TMPUYMHBI WX HE3aBepUICHHOCTU. Bracte u oOmectBo B 1964 — 1984 rr. Kpusuc
rocrnojcTBytoueit uaeonoruu. [[puarHbI HOJTUTHKU OTPAaHUYEHUN U 3alIPETOB B KYJIbTYPHOU KU3HU
CCCP. [duccuneHTckoe MABM)KEHME: MPEANOCBUIKH, CYIIHOCTb, OCHOBHBIE 3Tallbl Pa3BUTHSL.
HapacTtanue Kpu3HCHBIX SIBJIEHUI B COBETCKOM o01ecTBe B 70-¢ — cepeaune 80-X roaos.

Bremnsis monmutuka CCCP B konne 60-x Hawane 80-X TIT.. OT pa3psakd K OOOCTPEHHIO
MeXIyHapoaHoH oOctanoBkH. Pazpaborka I[Iporpammel Mupa u e€ peanuzauusa. BBoa coBeTckux
BOMCK B AQraHucTaH U ero MmocJIeICTBUSI.

Kypc na panukansHoe 0OHOBIIEHHE COBETCKOTO 061iecTBa. «IlepecTpoiika»: CymHOCTb, IENH,
3a/1a4M, OCHOBHBIE 3TaIbl, pe3yabTaThl. HOBbIE CTPYKTYpBI rOCYAapCTBEHHOM BIACTH, IEPBBIE CHE3/IbI
Hapoaubix genyraroB CCCP, HoBble OOLIECTBEHHBbIC JBMKEHHS M IOJUTUYECKUE TMapTHUH,
npesugeHTckas  (popma mpaBneHus. «HoBoe MONMTHYECKOE MBINUICHWE» W U3MEHEHHE
reonoautuyeckoro nojoxkenus CCCP. 'KYII u kpax conmnanuctuyeckoro pepopmaropcrsa B CCCP.
Pacniag CCCP, npekpamienue cymiecrBoBanust KIICC. O6pazoanue CHI'.

3.2. CraHoBJIeHHe HOBOIi poccHiicKkoii rocynapcrBeHHOCTH (¢ 1991- mo HacTosiee BpeMmsi).

Buytpennsis nonutuka Poccuu. JIuGepanbHas KOHLIETINSA POCCUICKUX pedopM: Mepexos K
PBIHKY, (hOPMHUPOBAHHE TPAKIAHCKOTO OOIIEeCTBAa W MPAaBOBOTO rocynapctra. «lllokoBas Tepamus»
sKoHOMHYEeCKUX pedopm B Hayane 90-x romoB. Konctutymmonnslii kpusuc B Poccun 1993 r. u
neMoHTax cucteMbl Biactu CosetoB. Konctutynus Poccuiickoit @eneparuu 1993 r. [lonutuaeckue
napTud M OOIIECTBEHHbIE MBIKEHUs Poccun Ha coBpeMeHHOM JTare. MeKHalMOHAIbHbIE
otHomeHus. YedeHckas BoitHa. Hayka, KynbTypa, 00pa3oBaHre B PIHOYHBIX YCIOBUAX. ColManbHas
1IeHa U TiepBbIe pe3ynbTathl pedopM. [lonutuueckue naptTuu u oOIIECTBEHHBIE IBIKEeHUs Poccuun Ha
COBPEMEHHOM 3Tarlle.

Poccus B nauane XXI Beka. CoBpeMeHHBbIe TPOOIeMbl YeTIOBEUeCTBa U poJib Poccuy B UX pelIeHUH.
Peruonansubie u rnobansHbie nHTEpechl Poccun. ConnaibHO-9KOHOMUYECKOE MoJiokeHne PO B
nepuoxa 2001-2019 roga. MupoBoli GHUHAHCOBBIN U SKOHOMUYECKUI Kpu3uc u Poccust. BHemHs s
nonutrka Poccutickoit @eaepanuu B 1991 — 2019 rr. [Ipunnune: BHentHe#l nonutuku. Poccus u

CTpaHbl JanbHero 3apyoexns. OtHomnenus co ctpaHamu CHI'. Poccus B cucteme MupoBoi
SKOHOMHUKH M MEXKTYHAPOIHBIX CBSI3EH.

AHHOTauA padoyeil NPOorpaMMbl JUCHUINJIMHBI
«Pu3nyeckas KyJbTypa U CopT»

1 Heab AMCHUIUIMHBI — COCTOUT B (HOPMUPOBAHMHM MUPOBO33PEHUS U KYJIbTYPbI JIMYHOCTH,
IpaKAaHCKOW MO3UIMHU, HPABCTBEHHBIX KAa4eCTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOATEIHLHOCTU B
NPUHATHM pelIeHUH, cOCOOHOCTH UCMONIb30BaTh pa3HOOOpaszHble (POpMbI (PU3HMUECKON KYIbTYpHI,
CIOpTa U TypU3Ma JUIsl COXPAHEHUS] U YKPEIJICHUSI CBOETO 3/10POBbS U 3/I0POBBSI CBOMX OJIM3KHX B
MOBCEHEBHOM KU3HU U IPOPECCUOHATBHOM 1eATETbHOCTH.

2 B pe3yabTare u3yYeHUsl THCHUILIMHBI 00YYaIOIMIMIICS MO MporpaMMe GakajaBpuara
JTOJI/KEH:
Obradams cnedyrouumu KOMNemeHyuIMu:
—  CIOCOOHOCTBIO K CaMOOpraHu3aiy u camoodpaszoBanuto (OK-7);
—  CIOCOOHOCTBIO HCIOJIB30BaTh METOABl M WHCTPYMEHTBHI (DU3MYECKOW KYJIBTYPhI JUIS
obecriedyeHus TOJTHOIICHHOH COIMabHO U podeccronanbHoi aestensHocth (OK-8);
3nams:
- HAYYHO-TIPAKTHYECKHUE OCHOBBI (PM3HUUECKOM KYJIBTYPhI U 3JI0pOBOT0 00pa3a )KU3HH;
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- COIMANIbHO-OMOJIOTUYECKUE OCHOBBI (PU3MUECKOM KYIbTYphI U CIIOPTA;
- BIMSIHHE O3JI0POBUTENBHBIX CHCTEM (PU3NYECKOTO0 BOCIHTAHUS HA YKPEIUICHHE 3JI0POBbS,
npoUIaAKTUKY MPOPECCHOHATBHBIX 3a00JI€BaHUN U BPEIHBIX IIPUBBIYEK;
- CITOCOOBI KOHTPOJISI M OIICHKU (PU3UYECKOTO Pa3BUTHS U PUINUYECKON MTOATOTOBICHHOCTH;
- mpaBuWjga M CHOCOObI IUIAHUPOBAHMS HWHAMBHUIYAJNBHBIX 3aHATUA Ppa3IUYHON  IEJIeBOM
HaIPABJIEHHOCTH;
- UCTOPHUIO (UBUYECKON KYNbTYpbl M CHOpPTA, UMETh MPEICTABICHHWE O 3HAYMMBIX CIOPTHUBHBIX
COOBITUSIX HE TOJBKO CBOEU CTpaHbl, HO U MUPOBOI'O YPOBHS; BaXXHEUIINE JOCTUXKEHUS B 00JaCTH
CIIOpTA;
- cioptuBHbIe Tpaguuuu PXTY um. [I.U. Menaeneea, NIOMHHUTh O MOJABUTaX CHOPTCMEHOB B I'OJbI
Benukoii oreuectBeHHOH BOiHBI 1941-1945 .

Ymems:

- CaMOCTOSTEIbHO 3aHUMAThCS PU3UYECKOM KYJIBTYPOU U CIIOPTOM;
- OCYIIECTBIIATh CAMOKOHTPOJIb 332 COCTOSIHUEM CBOETO OpraHMU3Ma U COOI0aTh MpaBuiia TUTUEHBI U
TEXHHUKHU 0€3011acHOCTH;
- OCYIIECTBJISATH TBOPYECKOE COTPYIHHUYCCTBO B KOJUICKTHBHBIX (hOpMax 3aHATHH (pu3udecKon
KYJIBTYPOM.

Braoems:

- CpeACTBaMH M METOJaMH YKPEIUICHUS WHIUBUIYaTbHOTO 3J0POBbs, (PHU3UYECKOrO
CaMOCOBEPILICHCTBOBAHUS,
- IOJDKHBIM YPOBHEM (DM3MUYECKO MOATOTOBIEHHOCTH, HEOOXOIUMBIM IS KAYECTBEHHOTO YCBOCHHUS
npo(ecCHOHANTLHBIX yYMCHHA WM HAaBBIKOB B Ipoiecce OOyYeHHsS B By3e, UIS OOECICUCHUS
MOJIHOLICHHON CONIMANbHOM W MpOo(decCHOHANBHOM AESTeNbHOCTH IOCNIEe OKOHYAaHHS Yy4eOHOro
3aBEJICHUS.

3 Kpartkoe coaep:xaHue JTUCHUILUIAHBI

Juctunnuaa no «DU3ndecKo KyJIbType U CIIOPTY» peanu3yeTcss B o0beMe 72 akaj. 4yacoB
win 54 actp. 4. (2 3aueTHbIC €AUHULIBI) TIPH 0UHOU popme 00yyeHUsl.

[Iporpamma paccunTaHa Ha W3y4eHUE NUCIMIUIMHBI B TEYCHUE JIBYX CEMECTPOB (IIEPBOTO U

4ETBEPTOTO).
Pa3nenbl AMCHUMNIMHBI M BU/ABI 3aHATHIA
Ne Paznen aucuuminHb AxkajieM. 4acoB
n/n Bcero Jlek MII3 | IIIIPII | KP
1. | Pazgea 1. lIpeamer «®@uznueckas 18 2 6 9 1
KyJabTypa u cnopm». UcTtopus
DKuC
1.1 | IIpenmer ¢pusndeckas KynbTypa U 9 1 3 4,5 0,5
CHOpPT
1.2 | Ucropus criopta 9 1 3 45 0,5
2. | Pa3nea 2. OcHOBBI 310pOBOT0O 18 2 6 9 1
ooOpa3sa :xu3uu (307K)
2.1 | BpaueOHBII KOHTPOJb U 9 1 3 45 0,5
CaMOKOHTPOJIb Ha 3aHATHIX
buznyecKoil KyJabTypol U CHOPTOM
2.2 | 'uruennueckoe obecreueHne 9 1 3 45 0,5
3aHATUI 0370POBUTEIBHON
¢$u3nUecKoil KynbTypo
3. Pasznen 3. Buosornueckue 0CHOBBI 18 2 6 9 1
(pu3nyeckoi KyJbTYpPbl H CIOPTA
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3.1 | buonoruueckue OCHOBBI (PU3NUECKOM 9 1 3 4,5 0,5
KYJBTYPHI U CITOpTA
3.2 | O6pa3 )KU3HU U €ro OTPaKECHUE B 9 1 3 4,5 0,5
npodeCCHOHATIBHOM IS TEIbHOCTH
4 | Pa3nex 4. IIpodeccuonanbHo- 18 2 6 9 1
npukjIagHas gusnyeckast
KYJbTYpPa U CHOPT
4.1 | O6mas puznueckas ¥ CIOPTUBHAS 9 1 3 4.5 0,5
MOJTrOTOBKA CTYACHTOB B
00pa3oBaTeIbHOM IIPOIIECCe
4.2 | ®dusnyeckas KylbTypa U CIOPT B 9 1 3 4,5 0,5
npoeCCUOHATIBHOMN I TETbHOCTH
o0yyaromerocs
HUTOI'O 72 8 24 36 4
4 O0beM yueOHOil 11 CUMIJIMHBI
Bupl yueOHOM paboThI peere I CeMeCTgeMeCTZ ceMectp
ALY P 3E Axkan. 3E Axkan. 3E Axkan.
9. 9. 9.
OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI TI0 2 72 1 36 1 36
y4eOHOMY IUIaHy
KonTakTHas padora — ayIMTOpHbIe 2 72 1 36 1 36
3aHITHS:
Jlexuuu (Jlek) 0,2 8 0,1 4 0,1 4
ITpaktrueckue 3ansarus (113) 1,8 64 0,9 32 0,9 32
Buj kouTpoJs: 3auer | 3auer 3auer 3auer
Beero Cemectp
Buast yueOHO# paboThI I cemectp 4 cemectp
3E Actp. 3E Actp. 3E Acrtp.
q. q. q.
OO61mast TpyA0eMKOCTh JUCHUTIINHBI 110 2 54 1 27 1 27
y4eOHOMY TUIaHY
KonrakTHas padora — ayiuTopHbIE 2 54 1 27 1 27
3ausatus (KP):
Jlexumu (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktuyeckue 3austus (I13) 1,8 48 0,9 24 0,9 24
Bua konTpoJs: 3auer | 3auer 3ager 3ager

IIpexycMmoTpensbl npakTHYecKHe 3aHATUA B o0beme 64 akan. 4. (32 akan. u B 1 cem.,
pa3nennt 1 u 2; 32 akan. 4 B 4 cemectpe, pasaebl 3 u 4).

AHHOTanugA padoyeil NPOrpaMmbl JUCUUIIIIMHBI

«MaTteMaTuKa»

1. eab u 3a1a4u AUCHUTIHHBI
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Heap aucnumiauHbl — (QOpPMHUPOBAHUE Y CTYACHTOB CHCTEMbl OCHOBHBIX TIOHSTHUH,
UCIIOJIB3YEMBIX JJI TOCTPOCHUSI BAXKHEMIIMX MaTEMaTHYECKUX MOJeNed, M MaTeMaTH4YeCKUX
METOJIOB JIJIsl ONIMCAHUS PA3IMYHBIX XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB. .

3agaud QUCHUILVIMHBI - co3/laHue (yHIaMEHTAIbHOW MaTeMaTHYeCKOH Oa3bl, a TaKxKe
Pa3BUTHIO HABBIKOB MAaTEMATHUYECKOIO MBIIIICHHS M UCIIOIB30BAHUS UX JUISl PEHICHUS PAKTUYECKUX
3azad.

PaGouass mnporpamma gucuuIuiuHbl «MareMmaTtuka)» COCTaBi€Ha B COOTBETCTBUU C
PEKOMEHIALUAMH METOAMYECKON KOMHCCHUM M HAKOIUJIEHHOTO OIbITa MPENoJAaBaHusl JTUCLMIUIUHbI
kadeapoi Beictiert marematuku PXTY um. J[.M.Menaeneepa. [IporpamMmma paccuntana Ha U3y4eHHE
Kypca B TE€YEHHUE TPEX CEMECTPOB.

2. TpeOoBaHusl K pe3yJibTaTaM OCBOEHUS M CHUILIAHBI
Nzydyenne mucuumianHbel «MaTeMaTHKa» TpU TOATOTOBKE OakalaBpOB IO HApaBICHUIO
noarotoBku 18.03.01 Xumuuyeckasi TE€XHOJOTHsI HAIPABJICHO HA NPHOOPETCHHS CICAYIOIIHNX
KOMIIETEHLIH:
2.1. ObuenpodeccruoHatbHbIE:
- CIIOCOOHOCTh U TOTOBHOCTH UCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIUIUIHH B
npodeccronanpHoi aestenbroctu (OITK-1).

3. B pe3yiabrare u3ydeHHs] JUCHUILINHBI CTYIEHT J0/KEH 3HATH:
OCHOBBI (D PepeHInaNbHOr0 U UHTErPaIbHOTO UCUHCTEHUS, TuddepeHInaTbHBIX ypaBHEHUI
MaTeMaTU4eCKUe TEOPUH U METOIbI, JISKAIHE B OCHOBE MOCTPOCHUS MAaTEeMaTHYECKUX MOJIETEH;
OCHOBBI IPUMEHEHHUSI MATEMATHYECKUX MOJIEICH 1 METOJIOB.
yMeThb:

BBIOMPATh MAaTEMATHYECKHUE METO/IbI, IPUTOAHBIC SISl peIISHUs KOHKPETHON 3a/1auu;

HCITOJIH30BAaTh MaTEMAaTUUECKHUE MIOHSTHS, METOJIbI U MOJICIIH JIJIS1 OTTMCAHUS PA3IMYHBIX IPOIECCOB;
BBISIBJIATh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, JISXKAIIIHE B OCHOBE KOHKPETHBIX IIPOIIECCOB;
MCIOJIb30BAaTh OCHOBHBIE METO/IbI CTATUCTHUECKON 00paOOTKH TaHHBIX;

MPUMEHSTh MaTeMaTHYeCKHE 3HAHUS Ha MEXTUCIIUTUTMHAPHOM YPOBHE.

BJIA/IETh:

OCHOBaMH  (PyHIAaMEHTaTbHBIX MAaTEMAaTHYECKUX TEOPHUM W  HaBBIKAMU  HCIIOJIH30BAHMS
MaTeMaTUYECKOTO ammapara.

4. Copep:xkanue pa3aesioB THCHHIINHBI

1 CEMECTP

Beenenne. Ilpenmer um meronsl marematuku. OmmcaHue OCHOBHBIX pa3leNoB Kypca.
CrpykTypa Kypca U npaBuiia peHTHHIOBON CUCTEMBI.

Pa3nea 1. DiieMeHTBI a/1redpsbl.

YucnoBele MHOKECTBa, KoMIiekcHble yncna. Onpenenutenu Il u |1l mopsinkos. Bekropsr:
OCHOBHBIE MTOHSTHS, CKAISIPHOE, BEKTOPHOE M CMEIIaHHOE TIPOM3BEICHUS] BEKTOPOB. AHAITUTHYECKAs
reoMeTpus: NpsiMas Ha IUIOCKOCTH, KpuBble |l mopsaka. MaTpuipsl: neficTBUS HaJl MaTpHllaMH,
NpUBEICHUE K CTyleHJaToMy BUIy W BUAy ['aycca. Panr matpuier. O6parHas marpuna. Teopema
Kponekepa-Kanemnu. Pemenue cucrem nuHEHHBIX anreOpanueckux ypaBHeHHH. CoOCTBEHHBIE
qricia ¥ BeKTophl. KBaapaTuaHbie GOpMEI.

Pa3nea 2. @ynknus ool nepemenHoii. Illpenen pynkuun. HenpepsiBHOCTD GyHKIINH.
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Oynknusa. Criocoosl 3aaanus GyHkiuu. DnemenTapubie Gyuakuu. [Ipegen Gyakmum B Touke.
Opnnocroponnue mpenensl. Ilpenenst Ha OeckoHeyHOCTH. beckoHeuHO Majnble W OECKOHEYHO
Oonblre GyHKLIUH, X CBOMCTBA U B3aUMOCBs3b. OCHOBHBIE TeopeMbl 0 Iipezaenax. [1epBblii u BTopoit
3aMeyvareNbHbIe peienbl. HenpepbIBHOCTD QYHKIIMH B TOUKE U HA IpoMexKyTKe. CBoiicTBa (yHKIINH,
HENpepbIBHbIX Ha OTpe3kax. Touku pa3pbiBa GYHKIMU U UX KJIACCHPUKALIUA.

Pa3nea 3. luddepennuanbHoe ucuucjienne pyHKIMU 0JHOH IepeMeHHOi.

IIpou3BonHas (QyHKIMM, €€ TEOMETPUYECKUH U MEXaHWYECKUH CMBICI. YpaBHEHHUs
kKacatenbHOH W HopManu. [IpaBuna muddepennupoBanus. Tabnauia OCHOBHBIX MPOU3BOIHBIX.
HuddepenuupyemMocts (YHKIMU: ONpEAETICHHUE, TEOPEMBbl O CBSI3M HENPEPHIBHOCTH U
g depeHpyeMocTd (PYHKIIMN U C CYIIECTBOBaHMEM Npou3BoaHOW. [luddepennuan QyHKmm:
ompenenenue,  coictBa.  [IpomsBogHas  cioxkHOM — (QyHKIMH.  OCHOBHBIE  TE€OpPEMBI
muddepenmanbHoro ucuucnenus: Pomns, Jlarpamka, Komm. IlpaBuno Jlonmutans (packpbiTHe
HeonpeaeneHHocTel). [Ipou3BogHble BBICIINX MOPAIKOB. MOHOTOHHOCTh (DYHKLIUU: OIpEeJICHUE,
HEOOXOJUMBIE M JIOCTATOYHBIE YCIOBHA. DKCTpeMyM (YHKIMH: ONpeAeieHue, HeoOXOIuMbIe U
JIOCTaTOYHbIE YCJIOBUS. BBINMyKIOCTh, BOrHYTOCTH M TOYKM Iiepernba rpaduka (QyHKIMH:
oTpeneNeHusi, HEOOXOIMMbIE W JOCTaTOYHBIC YCIOBUS MX cymiecTBoBanusa. OOmas cxema
uccieoBaHus QyHKIMHA, HOCTPOEHHE UX TPapHUKOB.

Pa3nea 4. UnterpanbHoe ucuuciaeHue GyHKIMU OJHOM NlepeMeHHO.

IlepBooOpaznas ¢ynkuus. Heonpenenennslil uHTErpai u ero cBoicTBa. Tabiuia OCHOBHBIX
MHTETpasioB. MeTOo/1bl MHTETPUPOBAHUS: HEITOCPEACTBEHHOE HHTErPUPOBAHKE, METO/1 TIOJICTAHOBKH,
MHTETPUPOBAHUE 10 YACTAM, HHTETPUPOBAHUE PALIMOHAIBHBIX Ip0o0Oei, HUHTErpPUPOBAHUE HEKOTOPBIX
UppAllMOHATBHBIX M TPUTOHOMETpUYecknx  (yHKimit. OmnpeneneHHBId  HWHTETpal,  €ro
TEOMETPUUYECKUN CMBIC, €ro cpoiictBa. Teopema o cpeanem 3HaueHuu. Popmyna HprooToHa-
JleitOHuna. 3ameHa NepeMEHHOW M MHTErPUPOBAHME IO YacTIM B OIPEJCIEHHOM HHTErpalie.
Beruucnenue miomanei miockux GUryp U o0beMOB TeJl BPALICHUS C MOMOILBIO ONpPEIEIEHHOIO
uHTerpana. HecoOCTBEHHBIE HHTETPAJIBI: ONIPEIEICHNUS, CBOMCTBA, METO bl BEIYMCIICHUSI.

2 CEMECTP

Paspen 5. IudppepennuaibHoe ucuuciaeHne GyHKuUil HECKOIbKHX NePEeMEHHbIX.

OyHKIMM JBYX M 0Oojee NepeMEeHHBIX: OmpejesieHne, o0JacTh OIpeaenacHus, o01acTb
CYILLECTBOBaHMsI, FT€OMETpUYECKasi HUHTEPIIPETALINSA, TUHUM YPOBHsI, U IOBEPXHOCTH ypoBHsl. [Ipenen
¢byHKMM B Touke. YacTHple NpPOU3BOJAHBIE (HA MpUMepe QYHKIMM JBYX [EPEMEHHBIX).
Juddepenunpyemocts QyHKIMH: ONpeesieHue, CBsI3b TU(PHEPEHIIMPYEMOCTH C HETPEPBIBHOCTHIO U
C CYILECTBOBAaHMEM YaCTHBIX MPOU3BOJAHBIX. JlocTaTouHble YCIOBUA AUPHEpeHIUPYEMOCTH
¢bynkuuu. uddepeHuupyeMocTb ClH0XKHON (QyHKUIMM, NoiHas npousBogHas. Juddepenuuman
(GYHKIIMM JBYX MEPEMEHHBIX, €r0 MHBAPHAHTHOCTb. JluddepeHunpoBanre GyHKIMN OJHON U ABYX
NEPEMEHHBIX, 3a/JlaHHON HesBHO. YacTHbIE NMPOU3BOAHbIE U AU(depeHnnanbl BHICIIUX MOPSAKOB.
Teopema ©0 paBeHCTBE CMEIIAHHBIX MPOU3ZBOAHBIX (A (QYHKIMM JBYX IEPEMEHHBIX).
AnanuTndeckuil mpusHak nosaHoro augpdepenuuana. [Iponzsoanas no HanpaBIeHUIO: ONIpeIEJIEHUE,
dbopMyna Ji1s ee BIUMCIIeHUs. [ pailueHT u ero cBoiicTBa. DKCTpeMyMbl (DYHKLINHU JIBYX EPEMEHHBIX:
olpenieNieHusi, HeOOXOIUMOe U JOCTaTOYHOE YCIOBMS CYIIECTBOBAHUS HKCTpEeMyMa. Y CIOBHBIM
HKCTPEMYM: ONpEJEsIeHNEe, METOIbl HAXOXKIECHUS TOYEK YCJIOBHOTO 3KCTpeMyMa (IpsAMON MEeTon U
metoa MHOkUTenel Jlarpanxka). Haubonpiee n HauMeHbIee 3Ha4YeHU PYHKLIUH JBYX IEPEMEHHBIX
B 3aMKHYTOM 00JIaCTH.

Pa3nea 6. KpaTnbie nHTErpassl.

JIBOWHOI MHTErpajl: onpeaesieHue, TeOMETPUUYECKHI CMBICII, CBOMCTBA. Teopema o cpeaHeM
3HAUEHUU JBOWHOIO MHTErpaja. BplunciaeHue ABOMHOrO MHTErpaja B JEKapTOBOM CHUCTEME
KOOpJIMHAT. Brluncinenue JBOMHOTO HHTETpalla B OJIIPHOM cucTteMe KoopauHaT. MHTerpan Dittepa
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- [lyaccona. [IpunoxxeHrs ABOMHOTO MHTETpaia: BEIYMCICHHUE TIJIOMIAU TUIOCKON 00IacTH, 00beMa
UUAJIUHAPUYECKOr0 Teja, IJIOMAau MOBEPXHOCTH, MACChl IJIACTUHKU C 3aJaHHON IUIOTHOCTHIO,
KOOPJMHAT IIEHTpAa THKECTH IUTACTHHKUA. TpOMHOM WHTETrpai: ompeneiaeHue, (Gu3nyeckuii u
FEOMETPUUYECKHI CMBIC, CBOWMCTBa, TeOpeMa O CpPEIHEM 3HAUYeHUH TPOMHOrO0 HHTErpaa.
Brlunciienne TpOMHOTO HHTErpaja B JICKAPTOBOM CHCTEME KOOpPJMHAT, B UWJIMHIPUYECKUX U
chepuueckux KkoopauHaTtax. [[punokeHus: TpOMHOTO HHTETpaja: BRIYUCICHUE 00beMa, MacChl Teja ¢
3aIaHHOM TIJIOTHOCTBIO, KOOPJIMHAT IIEHTPA TAKECTH Tea.

Pazgen 7. KpuBoJimHeliHbIe M TOBEPXHOCTHBIE HHTErPaJibl.

KpuBonmHelHBIH HHTETpaA IO KOOPAMHATAM: OIpeaesieHue, GU3MIeCKUN CMBICI, CBOMCTBA.
Brruncnenue kpuBoauHeHOTo nHTerpasia. opmyna Juisi BRIYUCICHUST paOOTHI MPU TIEPEMEICHUH
MaTepUAIbHON TOYKH B CHJIOBOM I10JI€ BJ0JIb HEKOTOpOro mytu. @opmyina ['puHa 11 BbIYMCICHUS
KPUBOJMHEHHOI O HHTErpaja 1o 3aMKHYTOMY KOHTYpy. He3aBuCHUMOCTh KpUBOJIUHEHHOTO MHTErpaja
OT TYTH HMHTETPUPOBAHMSI: HEOOXOAMMOE M JIOCTATOYHOE YCJIOBHE HE3aBUCHMOCTH, KPUTEPHI
He3aBUCUMOCTH. [loTeHIManpHOe moJie, MOTeHIHaabHas QYHKIUS U e¢ BhIYMCICHUE. Brruucienue
KPUBOJIMHEMHOIO MHTErpaia, HE 3aBUCAILIECTO OT MyTH UHTErpupoBaHusi. [[0BEpXHOCTHBIN MHTErpaL:
ompezeneHue, (U3NUECKHA CMBIC, BBIYHCICHHE B JICKAPTOBOM CHCTeMe KoopauHar. Teopema
I"aycca-Octporpaackoro. @opmyina CTokca.

3 CEMECTP

Paznen 8. Auddepennuaibubie ypaBHeHHs] IEPBOr0 NMOPSAKA.

HuddepeHunanbuple  ypaBHEHUS:  ONpeAeieHHe, HOpsJ0K,  pelIeHHe,  Teopema
CYIIECTBOBaHMS W €AMHCTBEHHOCTH pemeHus. 3amada Komm. {nddepennuansapie ypaBHEHUS C
pas3ensomuMuUcs nepeMeHHbIMA. OIHOPOAHBIE YpaBHEHUs |-To mopsiaka: omnpeneneHue U MeToj
peuienus. JIuHeiltHble ypaBHeHMs |-To mopsaka: ONpelneleHHe U METOJ pPEIlEHUs. YpaBHEHUS
bepuymiau: omnpenenenue u  wmeron pemenus. JuddepeHuumanbHple ypaBHEHUS B IOJHBIX
muddepeHnmanax: onpeneieHue u MeTo pemeHus. HTerpupyromumii MHOXKHUTENb: ONpeIeieHue,
CBEJIEHUE K YPaBHEHUIO B MOJIHBIX AU depeHnaiax ¢ HTOMOIIbI0 HHTEIPUPYIOILEr0 MHOXKUTEIIS.

Paznen 9. luddpepennuaibubie ypaBHeHHs] BTOPOr0 MOPSIAKA.

Juddepennunanbable ypaBHEHHS BTOPOTO MOPSJIKA, JOMYyCKarollde MOHMKEHHE MOopsijiKa.
Jluneitnble nu¢depeHaTbHbIE ypaBHEHUS BTOPOTO IMOPSAJKA: ONpEAeSIEeHUE, OJHOPOAHBIE H
HEOJHOPOJHbIE JMHEeIHbIe ypaBHeHHs. CBoiicTBa pemieHui. JInHelHas He3aBUCUMOCTh (DYHKIHA.
Omnpenenurens BpoHnckoro u ero cpoiictBa. Teopembl 0 CTpyKType OOUIMX pEHICHUH JTMHEHHBIX
OJTHOPOJHBIX M JIMHEHHBIX HEOAHOPOAHBIX IU(PEpEeHINATbHBIX YpPaBHEHUH BTOPOro MOPSIKA.
@yHIaMeHTallbHaAsl CUCTEMa PELICHUI JTUHEHHOro OJHOPOAHOTO Iu(p(epeHIINalIbHOTO YPaBHEHUS
BTOpOro mnopsjaka. JIuHelHble ogHOpoaHbIe TubdepeHaTbHble YpaBHEHUs BTOPOro MOpsIKa ¢
MOCTOSSHHBIMU KO3 uuenTamu: Meron Jiliepa Al pelleHus 3TUX ypaBHeHUi. JIuHelHble
HEOJHOpOAHble  au(depeHInalbHble  ypaBHEHHs  BTOPOrO  MOpsAAKa C  MOCTOSIHHBIMU
Kod(puIMEeHTaMH: METOJl MOoJA00pa YacTHOIO pELIeHHs STOr0 ypaBHEHUS C IPaBOW YacThbIO
CHEIUAJIBHOTO BHMJAa W METOA  BapHallUd  TPOM3BOJIBHBIX  TOCTOSIHHBIX.  JIMHElHbIE
muddepeHManbHble ypaBHEHUS N-TO MOpsiIKa: CBOMCTBA PEIIEHU, TEOPEMBI O CTPYKTYpe 0oOLIero
peueHus. AIrOpuT™M NOCTPOSHHs OOLIero peleHnus JMHeHoro AuddepeHnnanbHoro ypaBHeHus N-
ro MOpAJKa C TOCTOSTHHBIMU KO3 GUITUEHTAMH.

Pa3nea 10. Cucrems! 1udpepeHHaIbLHBIX YPABHEHHUH.

Cucrembl TMHEHHBIX UG GepeHIINATbHBIX YPAaBHEHUN MIEPBOro MOPSIKa, PEIIEHNE METOJI0M
uckmoueHus. Cuctembl JUHEHHBIX AuddepeHInalbHBIX YpaBHEHHH MEpPBOro MOpPSJIKa, METOJ
BapHallMi IMPOU3BOJBHBIX MOCTOSHHBIX. CUCTEMBI JIMHEHHBIX OJIHOPOJHBIX YpaBHEHUN NEPBOIO
HOopsi/IKa ¢ MOCTOSIHHBIMU Kod(uirentTamu, Metos Jitiepa. CucTeMbl JIMHEHHBIX HEOJHOPOIHBIX
muddepeHIMaNbHBIX YpaBHEHUH ¢ MOCTOSHHBIMU KO3 QULIEHTaMHU.
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Pa3znen 11. YnciioBbie 1 GyHKIMOHAJIbHbIE PAIBI.

YucnoBble psibl: OCHOBHBIE TOHATHUS, CXOOUMOCTHh psaa. HeoOXxomumblii mpu3HAK
cxonuMmoctu pspa. CpoicTBa cxoasmmxcs psgoB. JlocTaToOuHble MPU3HAKKM — CXOJUMOCTH
3HAKOIOJIOKUTENIBHBIX PAJOB: HHTErpalbHbIN pu3HaKk Koy, mpu3Haky cpaBHEHUS psJ0B; IPU3HAK
Hanambepa; panukanpabiii npusHak Komm. Psager  dupuxie. 3HaKo4epeayrOIIMIACS — Ps:
ornpenenenue, npusHak JleOuuna. AGCONMIOTHAS M YCIOBHAS CXOIMMOCTh 3HAKOIIEPEMEHHBIX PSIJIOB.
OyHKIMOHANbHBIE psiAbl. CTENEHHBIE PABL: ONpeeieHue, TeopeMa AQerns, HHTepBal CXOAUMOCTH,
paauyc cxoaumocTH. CBoiicTBa creneHHbIX psioB. Psaawl Teinopa u MakiopeHa: onpeneneHue,

YCIIOBHSL CXOAUMOCTH psga Teisopa Kk ucxomHoW ¢yHkiuu. Jlemma |im£:0 nns VXeR,
1

n—w

JlocTaTouHble YCIOBHS CXOAMMOCTH psiia Teisaopa. AJNTOpuTM pas3iiokeHHs (GYHKIUH B Psij
Maxknopena. OcHOBHBIE pasnokeHus ¢yHkmmid: €°, SN X, cosx, In(l+ x), (1+ X)n, arctgx,

arcsinX B psx Maknopena. Pasnoxxenue ¢ynkmuii B psiag Teisiopa ¢ MOMOIIBIO OCHOBHBIX
paznoxeHuil. IlpuMeHeHUEe CTENEHHBIX pPANOB: NPUOIMKEHHbIE BBIYUCICHUS, MPUOIMKEHHOE
pemenue qudQepeHraIbHbIX ypaBHEHUH.

O0beM yueOHOM TMCUMILTHHBI

Cemectp
Bua yueoHoii padoTnl Bcero 1 2 3
ry P AKkan. AKkan. 3E AKkan. 3E AKkan.
3E u 3E u u q

O0mas TpyA0eMKOCTh 15 540 5 180 4 144 6 216

JTUCHHUILINHBI
Korraxraas paGora — 53 | 192 | 1,78 | 64 | 178 | 64 | 1,78 | 64
ayJIMTOPHbIE 3aAHATHS:

Jlexuun 265 | 96 089 | 32 | 089 | 32 | 089 | 32

[TpakTaeckue 3aastas (I13) 2,65 96 0,89 32 0,89 32 0,89 32
CamocrosiTesibHas padora 7,7 276 3,22 116 1,22 44 3,22 116

KonraktHas
caMmocCTosiTeNIbHas paboTa 04 04 0 0
CamMocTosATeIbHOE U3YUYEeHHE n 3,22 122 3,22
275,6 115,6 44 116
pa3aenoB JUCHUILUIMHEI
Buj xourpoas — 3ader ¢ + +
OLICHKOM
Bua KoHTpoJst — DK3aMeH 2 72 1 36 1 36
KonurakTHas  padora —
NMPOMEKYTOYHAS 0,8 0,4 0,4
aTTecTanus 2 1 1
IHoaroroBka K 3K3aMeHy. 71,2 35,6 35,6
3aver ¢ JK3aMeH JK3aMeH
Bua uTOoroBoro KOHTpoOJIA: .
OLICHKOM
Cemectp
Bun yueOHoii padoTnl Beero L 2 3
3E AcTp. 3E AcTtp. 3E | Actp. 3E AcTp.
. . . .
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Obmas Tpynoemkocrs 15 | 405 | 5 | 135 | 4 | 108 | 6 | 162
AMCIHUILIHHBI
Konraxrnast pagora - 53 | 1431 | 1,78 | 48,06 | 1,78 | 48,06 | 1,78 | 48,06
ay/INTOPHbIE 3AHATHS:
Jlexuym 2,65 | 7155 | 0,89 | 2403 | 0,89 | 24,03 | 0,89 | 24,03
ITpaktrueckue 3ansatus (113) 2,65 | 71,55 | 0,89 24,03 | 0,89 | 24,03 | 0,89 | 24,03
CamocrosiTesibHas padoTa 7,7 | 2079 | 3,22 | 86,94 | 1,22 | 32,94 | 3,22 | 86,94
i?\f[{g?fg:::ﬂbﬂaa pabora 03 0.3 0 0
CamocTosiTeIbHOE U3YUCHHE n 3,22 122 3,22

207,6 86,64 32,94 87,2
pa3esioOB TUCIHUILIMHBI
Buj xourpoas — 3aver ¢ + +
OLIEHK O
Buja koHTpoJisi — IK3aMeH 2 54 1 27 1 27
KonrakTHas  pabdora —
NPOMEKYTOYHASA 0,6 0,3 0,3
aTTecTanus 2 1 1
IHoaroroBka K 3K3aMeHy. 53,4 26,7 26,7

3auer ¢ JK3amMeH JK3aMeH
Bujx UTOroBOro KOHTpOJIS: "
OLIEHKO¥
AHHOTAIUA
paboueii mporpaMMbl JUCHUTLIMHbI
«Andopmaruka
Hear aucnumimHbl — (OPMHUPOBAHHE Y CTYJICHTOB CHUCTEMbl OCHOBHBIX IOHSTHH,

UCIOJB3YEMBIX /Il TOCTPOEHUS BAXKHEHIIMX MAaTEeMAaTUYECKUX MOJeNed, M yYMEHUus
HCIIOJIb30BaTh MaTEMAaTUUECKUE METO/IbI /ISl OMMCAHUS Pa3IMYHBIX IIPOLECCOB.

B pesyabTare M3ydeHHMsl JMCHMILIMHBI 00y4YalolIUiica MO NMporpaMme OakajaBpuara
JOJIZKEeH:

Obnadams crnenyronumu oobenpodeccuonanbHbiMu (OITK) komneTeHusaMu:

BJIQJICHUE TOHMUMAHMS CYIIHOCTH M 3HAa4eHHs] MHPOpPMAIMH B Pa3BUTHH COBPEMEHHOTO
o011ecTBe, 0CO3HAHHUS OMACHOCTH U YIPO3bl, BOSHUKAIOIIUX B 3TOM IIPOLIECCE, CITIOCOOHOCTHIO
co0Jro1aTh OCHOBHBIE TpeOOBaHMs MH(OPMAIIMOHHON 0€30MacHOCTH, B TOM YHCJIE 3alllUThI
rocynapctBenHoi TaiiHbl (OI1K-4);

BJIQJICHHE OCHOBHBIMH METOJIaMH, CIOCOOAMM W CpEJCTBAMH TONy4YeHUs, XpaHEHUs,
nepepaboTk HMHPOPMAIIMK, WMETh HABBIKK pPabOThl C KOMIBIOTEPOM KaK CpPEICTBOM
ynpasienus: uapopmanueii (OITK-5);
3uams:
cBOIcTBa HH(OPMALIUU, CLIOCOOBI €€ XpaHEeHUsI U 00pabOTKH;

CTPYKTYPY, IPUHITUTIBI PA0OTHI 1 OCHOBHBIE BO3MOKHOCTH DBM;

TOTIOJIOTHIO U apXUTEKTYPY BbIUUCIUTENbHBIX CETEH;

MIPUHIIMIIBI aJIpecalliy MOJIb30BaTes e, KOMIIBIOTEPOB U PeCypcoB B ceTH MHTepHeT;
pasnuyath U pacundposbiBaTh [P — agpec, JOMeHHOE UMsI KOMITBIOTEPA;

CTPYKTYPY, IPUHITUTIBI PA0OOTHI 1 OCHOBHBIE BO3MOKHOCTH DBM;

OCHOBHBI€ THUIIbI AJITOPUTMOB, SI3bIKH IPOrPAMMUPOBAHHS;

CTaHJapTHBIE IPOrpaMMHBIE 0OecieueHus CBoeil MpodeccHoHaNbHOM NesITebHOCTH;
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— QITOPUTMBI PEILICHNS HEJIMHEMHBIX YPAaBHCHU;

— QITOPUTMBbI OJHOMEPHOUN ONTHUMM3ALUN.
Ymems:

— MHUCaTh U OTJIAXHUBATh IporpaMMel Ha VBA 1o pa3zpaboTaHHBIM aNropuTMaMm;

— I[PUMEHATH METOJbl MATEMATUUECKOM CTAaTUCTUKHU AJIs1 PELLIEHUS] KOHKPETHBIX 3a/1a4;

— HCHOJB30BATh MAKETHI MPUKIATHBIX IPOrPaMM MPH JabHEHIIIEM 00YYEeHUHU U MTPAKTHYECKON
NEeSATEIbHOCTH.

Bnaoemu:

— HaBBIKAMM CAMOCTOSATEIBHOI'O PELICHUS 3aJa4 Ha KOMIIbIOTEPE, BKJIIOYAIOLIUE MOCTAaHOBKY
3a/1auu, pa3pabOTKy alropuTtMa M OLEHKY ero 3(h()eKTUBHOCTH METOJaMH MaTeMaTH4YeCKON
CTaTUCTHKH [ 00pabOTKH HKCIIEPUMEHTA;

— METOJAaMHU pealln3aluy aIrOPUTMOB Ha KOMITBIOTEpaX.

3. Kpartkoe coaepixanue THCHUINIMHBI:

3.1. ApXuTeKTypa KOMIIBIOTEPOB U KOMITBIOTEPHBIX CETEH:

® LCTOpUSl Pa3BUTHUSI BBIUMCIMTEIBHOM TEXHUKHM U IEPCOHAIbHBIX KOMIIbIOTEpOB. Kparkas
UCTOPUSL  Pa3BUTH  BBIYMCIUTEIBHON TEXHUKM M  MepcoHanbHbIXx KommbioTepoB  (IIK).
Breruncnurenpaas mamaa @on-Helimana u mamuna Teropunra. Pazpaborku Hopbepra Bunepa;

e apxurekrypa [IK, annapaTtusie cpencrpa [IK. Mcrionp3yemblie CUCTEMBI CUUCITIEHUS, DJIEMEHTHI
maTemaruueckoil noruku. OOmiee npeacrasienue o I[IK u ux Bo3moxkHOCTAX. DyHKUIMOHAIBHAS
cxema IIK, marucrpanpHo-monynbHbId npuHiun noctpoenus IIK. Amnmaparnsie cpencrtsa I1K:
MUKPOIIPOLIECCOP, ONEPATUBHAS U KAIII MAMSITh, BHELIHSS [1aMATh, LIWHBI a/Ipeca, KOMaH/ U JaHHBIX,
TaKTOBbIM TeHepartop. lIpMHLMII OTKPBITOM apXUTEKTYphl: CHCTEMHas IlHMHA, pPa3psSAHOCTb.
[Tepudepuiinbie yctpoiictBa IIK: kmaBuarypa, Mbliib, MOHUTOpP, mpuHTEp U Ap. OcoOeHHOCTH
IPEJCTaBICHUs] JIaHHBIX Ha MalUMHHOM YypoBHe. IIpeumymiectBa 1u(ppoBOro mnpeacTaBICHUS
uH(pOpMallMK Tepel] aHAJIOTOBBIM IPEACTABICHUEM: BBICOKOE KaueCTBO 3alHCH U OTOOpaKeHUS
UHPOpPMALIUHU, POCTOTA M HAJCKHOCTh AYyOIMpOBaHUs (KONMMPOBaHMs) MHPOpManuu 0e3 morepu
kauecTBa. CHcTeMBbl cUMCIEHHUS (AecITUYHAs, JBOMYHAS, BOCBMEPHYHAs, LIECTHAALATEpUYHAs),
IpaBWia MEepeBOia U3 OJHOM CHUCTEMBI B JIPYryl0. DJIEMEHThl MaTEeMAaTUYECKON JIOTUKU: MOHSTUS
(dopManbHON JOTMKH, OCHOBHBIE JIOTHYECKHE ONEPaLuu U (POPMYIIbl, JOrMYECKHUE OCHOBBI pabOThI
IIK;

® KOMITBIOTEPHBIE CETHU: TOMOJOIMM CeTeil, MX XapakrepucTuku. KommnbioTepHas ceTbh -
COBOKYITHOCTb KOMITBIOTEPOB U PA3IMUHBIX YCTPONUCTB, 00ECTIEUMBAIOIIUX HHPOPMALIMOHHBIA 0OMEH
MEXJy KOMIBIOTEPAMH B CETH 0€3 MCIONb30BaHUS KaKUX-THOO MPOMEXKYTOUHBIX HOCHUTEIEH
uHpopmanuu. Tomonoruu cereil: 38e3qHast, MIMHHAasA, KoiblieBass. CeTH 3aKphITOTO TUIA: JIOKAJIbHBIE
U pacrpesiesieHHbIe CeTH, KOpIopaTuBHbIe ceTu. [IporpaMMHO-TEXHUYECKOE OOecTeueHue: aaanTep,
KOTOpBIM  YNPaBIAETCS CHELUAJIBHOM MpOrpaMMOM  JIpailiBEpOM; OIEpalMOHHAas CUCTEMA,
YIOpaBIAOas KOMIBIOTEPOM, MPEAOCTABISIONIMM PECypChbl; MPOTOKOJBI - OCOOBIE SI3BIKM, Ha
KOTOpbIX oOMeHuBaroTcsi nHpopmanuueit komnbtotepsl B cetu (TCP, TCP/IP, UDP). I'no6ansHble
cetu pasauunoro maciiraba (WAN —Wide Area Net, MS Network u Internet). BosmosxHocTH ceTn
WntepHer. OnekrtponHas mourta. Jloctynm K  uHQOpManumoHHBIM  pecypcaMm. Cucrtema
TenekoHdepeHuii. Aapecarus ¥ TpoToKoIbl B UHTEpHET;

e MyJIbTUMEUA — JUAJIOrOBas KOMIIBIOTEpHAs cHcTeMa, oOecreuMBaroliasi CUHTE3 TEKCTa,
rpaduky, 3ByKa, peud W BUAEO. YCTPOHCTBa MynbTHMeaua. TpeboBaHUS K MYJIbTHMEIUHHBIM
CpencTBaM KOMITBIOTEPOB. PacmmpeHHble BO3MOXKHOCTH 0O0paOOTKH, TpeoOpa3oBaHUs, CHUHTE3a
uHpopManuu (KOMIIbIOTEpHAs aHUManusi, MoauUKaius U300pakeHHH, TpexmepHas Tpaduka).
MynbsTuMenuiiable nporpaMMsl. [IporpamMmsl perakTupoBaHMs, MOHTa)ka 3ByKa U BHaeo. Buueo-
pelaKkTopbl, MOIYIH crelPPPEKTOB, MOHTAXKHbBIE CTYIUH. DJIEKTPOHHBIE Mpe3eHTaluu (OCHOBHBIE
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Bo3MOKHOCTH MS PowerPoint), »sTanel co3manus npe3eHTanuid, CTPYKTypa Npe3eHTalud |
0Cc00EHHOCTH paboTHI C PETaKTOPOM.

3.2. IlporpamMmmHOE 0OeCcTICUCHHE:

® CTPYKTYpa OIE€pAallMOHHBIX CHCTEM, IaKeThl MPHKIaAHbIX mporpamm, Microsoft Office.
Knaccudukanus nporpaMMmHbIX cpeacTB. CHCcTEMHOE U TpUKIIaaHoe mporpammHoe obecrieuenue [1K.
0030p omepamuonnbix cucreM (OC). Ilpunnuner co3manust u cocrtaB OC: sapo, mHTEepdeiic,
npaiiBepsl. Kpartkas xapaktepuctuka WINDOWS, MonynpHblii npunnun mnoctpoenus. Cpena
WINDOWS: okna, ux 3JeMeHTh, paboTa B MHOTOOKOHHOM pexume. Pabota ¢ oObekramu
WINDOWS. Spabsiku u padota ¢ HumH. [lanku: cosnaHue, mepeMMEHOBAaHWE; KOIMMPOBAaHUE W
nepemenieHrne 00BEKTOB (MAloK M SIPJIBIKOB), yaaneHue oObekToB. Kop3uHa W ee Ha3zHaueHHeE.
Hactpoitkn WINDOWS: nata u Bpemsi, HacTpOWKa MBIIIH, SKpaHA. DJIEMEHThl TEXHHUYECKOTO
cepsuca [IK: ycraHOBKa OnIepaliMOHHON CUCTEMBI, CO3/JaHAE UHANBUIYAIBbHOMN ONIEPAllMOHHON CPE/IbI
MOJIb30BaTENsl, MOJACpPKKa LEJOCTHOCTH HMH(POpMAIMHU, pacUIMpEeHHe U  MOJEpHHU3ALUA
KOH(UTYpAIMH alllapaTHBIX U MPOTPAMMHBIX CPEJICTB

e TexcToBsii pegakrop WORD, penakTopsl MaTeMaTH4eCKiX U XUMUIECKUX (popmyi. OCHOBBI
WCIIONIb30BAaHUsl TPOrpaMM OOIIEero Ha3zHayeHus (KpaTKuii 0030p) Ha NpuUMepax TEKCTOBOTO
penakTopa WORD, penakTopoB MaTeMaTHYECKUX U XUMUIECKHX Popmyi. OCOOEHHOCTH TEKCTOBOTO
penaktopa WORD. BBon u pemaktupoBanue Tekcra. KomupoBaHue u mepeMerieHne 0ObeKTOB,
pabora ¢ Tabmunamu. BeiOop Buma, pasmepa mpudta, GopmMarupoBaHHEe CUMBOJIOB M ad3alleB.
KonupoBanue ¢opmara. OcoOEHHOCTH CO3[aHUSA CCHUIOK, oriaBieHuil. Co3gaHue JOKYMEHTOB
pa3nuuHbIX (GopM (CTaHAAPTHBIX W HECTAHAAPTHHIX). Vcnoap30BaHME peaakTopa MaTeMaTHIECKUX
dbopMyn B TEKCTOBBIX JOKyMeHTaX. PemakTop xumudeckux (opmyll, Ha3HAYEHHE U OCOOEHHOCTH
pabotsl. KonupoBanne XuMu4eckux (popMysl B TEKCTOBBIC TOKYMEHTHI.

eCucrema ynpapneHusi 6a3amu jgaHHbix ACCESS: cosmanme momb3oBatenbckux CYB/I,
dbopMupoBaHue 3ampocoB, oT4eToB u hopm. Mubopmannonusie cucrembl. CHUCTEMBI YIpaBlIEHUS
OaHkaMu W 0a3zamu JaHHBIX. PensironHas Moaens AaHHbIX. CTPYKTYpa 3almcu, METOIbI JI0CTYIa K
uHpopmarnu. O6MeH nanueiMu ¢ Ipyrumu npunokeHusMu WINDOWS: tekcToBbIME peiakTopamu
Y DJIEKTPOHHBIMH Tabnuiamu. Pensiiimonnas 6a3a nanubix ACCESS. I'maBHOE OKHO, MEHIO KOMaH]I,
naHesnb MHCTpyMeHToB. Co3aHue U OTKphITHE 0a3bl NaHHBIX. BBOJ M peJakTHpOBaHUE TAHHBIX B
peXUMe TaONUIBI U pEeXHUME KOHCTpYKTOpa. POpMHpOBaHWE 3ampOCOB. 3ampoChl MPOCThIE U
MHOTOTabJIMuYHbIe, 3anpockl ¢ yciaoBusMu. Co3naHue oTyeToB M (Gopm. TexHonorus peanusanuu
npocreiimux 3aaau cpeacrsamu CYBJl ACCESS.

e Pemenne BBIUMCIMTENBHBIX 3aMa4 ¢ ucnoib3oBanueM EXCEL: o0Opaborka TtaGmwi,
nocTpoeHue TpaduKOB U JuarpaMM, BBIYHCICHHE MATPUYHBIX BbIpaxeHuil. Haznauenue
atektporHblX  Tabmmn (MS EXCEL). Ocobennoctn Tabnmunoro mporeccopa EXCEL w
UCIIONIb30BAaHUE €ro AJs pelieHus MHGOPMAIMOHHBIX W WH)KEHEPHBIX 3a7ad. TexHuka paboThl ¢
EXCEL. Oxmo EXCEL. A6GcomoTHas © OTHOCHTEIbHAs ajapecanus. BrvinelieHne sdeek,
nepemenieHre no paboyemy sucty. Pacuer mo ¢opmynam. Konuposanue dopmyn. Iloctpoenue
rpaduxoB. Pacuer QpyHKIIMOHAIbHBIX 3aBUCUMOCTEN U MOCTpOoeHHE IpaUyecKuX U300pakKeHUH C
UCMoJb30BaHueM cTanaapTHbIX ¢pyHkuuit EXCEL u mactepa gynkuuii. [Toctpoenue noepxHocTe
C HUCIOJBb30BaHMEM MacTepa auarpamm. Pabora ¢ Ttabmunamu. dopmarupoBanue, opopMIIeHHE
tabmui. YucnoBele W moib3oBareibekue (popmatel. CBoanble Tabmuipbl. [locTpoenue auarpamm.
Pa3paboTka u peanmu3anus MPOCTEHIIMX aJITOPUTMOB C HCIOJB30BaHWEeM Bo3MokHOCcTern EXCEL
(HaxOXJeHNEe MAaKCUMAaJIbHOTO (MHHIUMAJILHOTO) JIEMEHTA BEKTOPA U MATPUIIBI, HAXOKIEHUE CyMMBI
DIIEMEHTOB BEKTOPA U MATPHIIBI, BEIYMCIIEHUE MATPUIHBIX BBIPAKECHUH ).

3.3. AITOpUTMBI 1 OCHOBBI IPOTPAMMUPOBAHUS:

e AITOpUTMBI, TUIBI anroputMmoB. [loHsTHEe anroputma u ero cpoictBa. CrnocoObl 3amucu
aNropuTMOB. MOAYIBbHBIN IPUHLUI IOCTPOEHUS AJITOPUTMOB U ITPOIPAMM.
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e XapaKkTEpUCTUKHU SI3BIKOB INporpaMMupoBaHusi. OCHOBHBIE CTPYKTYpPhl W IPUHIIMIIBI
CTPYKTYpPHOTO INporpamMmupoBaHusi wunoctpauus. CTpyKTypHOE IpPOrpaMMHMpOBAHHE, €r0
0co0eHHOCTH. TeXHOJIOrusl 0ObEKTHO-OPUEHTHPOBAHHOIO IPOTrPAMMHUPOBAHMS; CBOMCTBA S3bIKOB:
HaCJIeIOBaHHUEe, WHKATICYJISIHS, MOIUMOpGu3M. [IOHATHS A3BIKOB: KIacChl M OOBEKTHI. DBOJIOLUS U
KJaccu(uKanus s3bIKOB IporpaMMupoBanust. [IoHATHS TpaHCIALMH, KOMITWISILIAY, UHTEPIIPETALIH,
ux pasnuuus. ba3zoBble aNropUTMHUECKHE KOHCTPYKIMM (ClIeJOBaHHME, BETBJICHHE, ITOBTOPEHUE),
npuMepsl UX peanusauuu.  OCHOBHBIE KOHCTPYKLMM SI3BIKOB IPOrPaMMHUpOBaHuUsA. SI3bIKH
IIPOrPaMMHUPOBAHNUS BHICOKOI'O YPOBHS.

e BoiuncnuTenbHple  adrOpuTMBl M IpOTpaMMHBIE peanu3aimun Ha VBA nmus oOpaboTtku
uHpopmauuu Ilponecc pemenus 3agad Ha komnbroTepax. [IporpammupoBanue Ha si3bike VBA:
OCHOBHBIE OIIEPaTOphl 53bIKa, Mpolenypsl U (yHKIHMH. Pa3paboTka M peanmzanusi MpOCTEHIINX
QITOPUTMOB 00paboTKH MH(opManuK (pelieHre 3a1ad ¢ OHOMEPHBIM U MHOTOMEPHBIM 00bEMOM
uHpopmanuu). YucieHHbIE METOJAbl aHAIKM3a OJHOTO HEJIWHEHHOTO YpaBHEHUS: TOUCK KOpHEM,
peleHre 3aJayd OJHOMEPHOH ONTHMHU3alMM (HAXOXJAEHUE TOYEK MaKCUMyMa M MHHMMYyMa
¢ynkunu). MeTonbl CTaTUCTHUYECKOW OOpabOTKM pe3yabTaTOB H3MEPEHUH OIHON BEITHYUHBL:
BBIYUCIICHHE TOYECUHBIX (CPEJHEro, AUCIEPCUH, CTAaHAAapTa) U MHTEPBAIbHBIX OLIEHOK CIy4ailHOU
BEJIMYMHBI.

3.4. 3amuTa nHGOpMAIUH:

ANTOPUTMBI 3aIIUTHl WHPOPMALIMU: METOABI 3aIIUTHI, KOMIIBIOTEPHBIE BHPYCHI U OOpbOa C
HuMH. [loHsTHe G6€30maCHOCTH KOMIIBIOTEpPHOW HH(GOpMALMU: HAAEKHOCTh KOMIIBIOTEPA,
COXPaHHOCTh JIaHHBIX, 3alllUTa OT BHECEHUS N3MEHEHUN HEYIIOJHOMOYEHHBIMU JIMLIAMU, COXPAaHEHHE
TalHbI IEPENUCKU B 3JICKTPOHHOH ceTH. MeTo/Ibl pean3aluy 3aluThl *HPOPMALMU: IPOrPaMMHBIE,
anrmaparHble, OpraHM3aloOHHbIe. lcTopus BO3HMKHOBEHHS BUPYCOB W aHTHUBUPYCOB. CriocoObl
3apakeHMsl, 3alUThl U OopbObl ¢ BuUpycamu. OCOOEHHOCTH pabOThl AJITOPUTMOB BHUPYCOB:
PE3UACHTHOCTD, TOTUMOP(HUIHOCTD U camomnppoBanre. KoMIbloTepHbIE BUPYCHI, HX crenuduka
u antuBupycHbeie mporpammbl (Kacmepckuii, Dr. Web, Avast, AVG). CnocoObl mmdpoBanus u
nepeaayn uHGOpMANMK Ha AajdbHHUE paccTOsHUSA. OTKPBITBIA M 3aKPBITHIA KIIOYM IU(GPOBAHHMS.
JedparmMenTanus aucka.

4. O0beM y4eOHOI TUCIUTIHHBI:

Bunsl yueOHol paboThl B 3agerHbIX B akanem.
eIMHUIIAX gJacax
O0mas TpPyA0EMKOCTh JMCIHILIHHBI 10 Y4eOHOMY IIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 1,3 48
JlaGopatopubie 3ansTus (JIab) 1,3 48
CamocrositeabHas padora (CP): 1,7 60
PacuerHo-Tpaduueckue paboThl 0,6 20
Pecdepar 0,3 10
Jlpyrue BUIBI CAMOCTOSITENIEHOW PaOOTHI 0,8 30
Buja koHTpOJISi: 3a4eT/IK3aMeH 3ager
Bunael yue6HOM paboTHI B 3auetHbIX B actpon.
eIMHUIIAX qacax
O0wmasi TpyA0eMKOCTh JMCHUILIMHBI 110 Y4e0OHOMY IIAHY 3,0 81
AyIMTOPHBIE 3aAHSITHS: 1,3 36
JlaGopatopubie 3ansTus (J1ab) 1,3 36
CamocrositesibHas padora (CP): 1,7 45
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PacuerHo-Tpaduueckue padboTbl 0,6 15
Pedepar 0,3 7,5
Jpyrue BUIbI CAMOCTOSITENILHON PadOTHI 0,8 22,5
Bua koHTpOJIA: 3aUeT/IK3aMeH 3auer

AHHOTaN U Y4eOHOI NPOrpaMMbl JUCHHILJIMHBI
«Puznka»

Jucuumnuna «®Pu3nka» OTHOCUTCA K 0a30BOM 4acTH 00s3aTeNbHBIX TUCIUILUIMH y4eOHOTO
mwiana (b1.5.07). Ilporpamma JWCHMIUIMHBI TMpEANONaraeT, 4dYro OOydJaromuecs HWMEIOT
TEOPETUYECKYI0O U MPAKTUYECKYI0 IMOATOTOBKY B paMKax IIKOJIbHOW MPOrpaMMbl MO (U3HMKE U
MaTeMaTHKe.

1. LHeab AMCHUIIMHBI — TPHOOPETEHHUE CTYICHTAMHU 3HAHUI 110 OCHOBHBIM pa3ienaM (pu3nku
U YMEHHIO IPUMEHSATh UX B IPYTUX €CTECTBEHHOHAYYHbBIX JUCLUIUINHAX.

3agavell TUCHUIUIMHBI, pElIEHHE KOTOPOW oOecredynBaeT HOCTHKEHUE UENH, SBISETCS
dbopMUpOBaHHE TMPEACTABICHUH OO0 OCHOBHBIX (DH3MYECKHX 3aKOHAX TPHUPOJBI M METOAax
TEOPETUYECKUX HCCIECIOBAHUM pa3NUYHbIX (U3MYECKUX SBICHHM, a Takke MOJIydeHHe
NPEJCTAaBICHUS O COBPEMEHHBIX IKCTIEPUMEHTAIBHBIX METOJIaX UCCIICAOBAHMS.

Kypc «®usuka» uyutaercss BO BTOPOM U TpeTbeM cemecTpax. KOHTposib ycrneBaeMoCTH
CTYJIEHTOB BEJIETC 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

N3yuenne kypca «Pusnka» Npu MOATOTOBKE CIEHUAIMCTOB [0 HAIPABIECHUIO MOATOTOBKH
18.03.01 Xumuueckass TEXHOJIOTHS, TPO(PHUIL TOATOTOBKH — «TeXHOIIOTHS HEOPraHWYeCKUX
BEIIECTB) HAMpaBlieHO Ha MpuoOpereHue ciuenyromux obmenpodeccuonanbubix  (OIIK)
KOMIIETEHIIHI:

- CnocoOHOCTh HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JAUCLUUIUIMH B
npodeccuonanproii aestenpbroctu (OITK-1);

- CnocoOHOCTh HCIIOJIB30BaTh 3HAHUS O COBPEMEHHOW (U3MYECKON KapTHHE Mupa,
POCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHMW  BEIIeCTBA JJIsl  TOHUMAaHWUS
OKpYy’Karomiero Mupa u sisnenuit npupoast (OITK-2).

2. B pe3yabTare u3y4eHus JMCUUILIMHBI CTYEHT 0aKaJaBpHaTa J0JKeH:

3nams:

- (huznyeckre OCHOBBI MEXAaHUKH, (PU3UKU KOJIEOAHUH U BOJIH, SJIEKTPUYECTBA U MarHeTU3Ma,
DIIEKTPOAMHAMUKH, CTATUCTHUECKOW (U3NKM M TEPMOJMHAMUKH, KBAHTOBOW (DU3WUKH; CMBICI
byHAaMEeHTaNbHBIX (U3MYECKUX 3aKOHOB, IPUHIIUIIOB U MOCTYJATOB; UX (HOPMYTUPOBKU U I'PAHHIIBI
NPUMEHUMOCTH; CBSI3b IIMPOKOTO Kpyra (PU3MUECKUX SIBICHUH C (PyHTaMEHTAILHBIMU TPUHITUIIAMA
U 3aKOHaMHM (DPU3MKM; OCHOBHBIE METOJBI PEIIEHUs 3aJad MO OMHCAHUIO (U3UYECKUX SIBJICHUH;
METO/Ibl 00pabOTKU PE3YIbTATOB (PU3NUECKOTO IKCIIEPUMEHTA.

Ymemu:

- IPUMEHSATh TEOPETHUECKHUE 3HAHUS U DKCIEPHUMEHTAIbHBIE METOJBI HUCCIIEIOBAHUS IIPU
pelieHnu npodecCHoHaNbHBIX 3a/1a4; IPOBOJUTH PAaCU€Thl, OCYILIECTBIATh AaHAJIU3 U Ha OCHOBE 3TOTO
JenaTb 0OOCHOBaHHBIE BBIBOJIbI, aHAIM3MPOBATH PE3YNbTAThl HAOMIONEHUN M HKCHEPUMEHTOB C
NPUMEHEHHEM OCHOBHBIX 3aKOHOB M TPUHIUIOB (DU3MKHU; ONPEAeNsITh XapakTep (U3NYECKUX
IPOIIECCOB MO KOMIUIEKCY SKCHEPUMEHTAIbHON MH(OpMAIMM MpPU MOMOILIM IpaduKOB, TAOIUI U
YpaBHEHUI; IPEJCTABIATh 00Pa0OTAHHYIO SKCIIEPUMEHTAIbHYIO U TEOPETHUECKYI0 HHPOPMAIIUIO B
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YCTHOM W MHChbMEHHOH (opme, B TOM YHCIIE C HMCIOJIB30BAHHUEM COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTUH.

Braoems:
- HaBbIKaMH pa0OThI C IMUPOKUM KPYroMm (pH3uvecKux IpruOOpPOB U 000y I0BAHUS; HABBIKAMH
000CHOBaHHUS CBOUX CYXKJICHUH M BRIOOpA METO/1a UCCIICIOBAHUS.

3. KparTkoe coaep:kaHue JUCHHUIINHBI.

Pazgen 1. ®usnyeckre 0OCHOBBI MEXAHUKHU.

1.1. Ilpenmet pusuxu. Metonbl HU3MIECKOTO UCCIETOBAHUS: OIBIT, TUIIOTE3a, IKCIICPUMEHT,
teopuss. Ilpenmer kunematuku. Ilepememienune, ckopocTh, YyckopeHue. Kunematuueckue
XapaKTEPUCTUKHU BPALLIATEIbHOTO IBUIKEHUS.

1.2. 3akonsl HproTOHa. 3aKOH BCEMHPHOIO TATOTEHUSA. 3aKOH BCEMUPHOIO TATOTEHUS.
JIBr>keHue Tena nepeMeHHoM Maccbl. Y paBHeHus Memepckoro. @opmyna [{uonkosckoro.

1.3. Yopyruii ¥ Heynpyruid yaapbl mapoB. MOMEHT HUHEpPLMH MaTE€pUaIbHONM TOYKH H
TBEP/OrO Tela.

1.4. Kunematuka rapmMoHuueckux koneOauuil. [JuddepenHumnansHoe  ypaBHEHHE
rapMoHuYeckux kosieOanuil. IloHATHE O 3aTyXamoIIMX W BBIHY)KIEHHBIX KojeOaHusx. BosiHoBoe
JIBUKEHHE. BOJIHBI IPOAOIBHBIE U MONIEPEUHBIE.

Pa3nen 2. OCHOBBI MONEKYISIPHON (PU3HUKH.

2.1. DnemeHTH TEpMOJUHAMUKY U (hU3NUYeCcKOil kKuHeTuku. MneanbHblit ra3. Pacnpenenenue
BonbsimMana u ero obmedusnueckuii cmpici. PeanbHsiii ra3. YpaBuenue Ban-nep-Baanbca.

2.2. TepmogmHamuyeckuii Metonx B ¢usuke. PaBHOBecHbie cocTtosHMS. Hauama
TepMOAUHAMUKU. [{UKIbI. DHTPONMS U €€ CTATUCTUYECKOE TOJIKOBAaHUE.

2.3. SlBnenue mnepenoca. Huddysus. 3akon Duxa. TernompoBogHocTs. 3akoH Dypee.
Buyrpennee Tpenue (Bsi3kocTh). 3akoH HbroToHA.

Pa3zpgen 3. DnekrpocTratuka U NOCTOSIHHBIN AJIEKTPUUECKHUI TOK.

3.1. 3akon Kynona. Teopema Octporpaackoro-I'aycca. Humonb. [udnexTtpuku B
IIEKTPOCTATUYECKOM I10J1€

Paznen 4. DnexkrpomarueTusm.

4.1. 3akon Amnepa. 3akoH bruo-Casapa-Jlamaca. Cuna Jlopenua.

4.2. MarseTuku. DNeKTpOMarHuTHas MHAYKIUs. Y paBHeHue MakcBena.

Pasznen 5. OnTuka.

5.1. UnTepdepentus BonH. Judpakus BonH. [Tonsipuszaius BoH.

5.2. TennoBoe u3nydenue. 3akoH Kupxroda. ['mnmoresa Ilnanka. KBanroBoe oOBsicHeHUE
TersoBoro usnyuenus. D dext Kommnrona.

5.3. SAnepnas monens aroma. ITocrynarel bopa. Atom Bonopoaa o bopy.

Pa3nen 6. DnemMeHThI KBaHTOBOW (DU3HKH.

6.1. I'unoresa ne bpoiins. BonmnoBoe ypaBHenue [lpenunrepa ais craimOHapHBIX COCTOSTHUM.
Onpritel LTepua-I'epnaxa.

6.2. MmHoroonekTpoHHblii atom. Oddexkr 3eemana. Ilpunuun Ilaynu. KsanToBBIE
cTaTUCTHYECKUEe pacmpenencHuss boze-Ditnmreitna u @epmu-Jlupaka. @oHonsl. 3akonsl Jlebas u
OiHIITEHHA.

4. O0beM y4eOHOH JUCHUIIMHBI

Bun yuebnoit paboTsl B 3auerHbIX B akanem.
eMHHALIAX yacax
OO01mas TpyA0eMKOCTh JTUCITATIITNHBI 10 360
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KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 3.6 128
Jlexuun 1.3 48
[TpakTHueckue 3aHsITH 1.3 48
JlaGopaTopHbie pabOThI 0.9 32
CamocrosiTesbHasi padoTa 4.4 160
KoHTakTHas caMmocTosiTeNbHas paboTa - -
CaMOCTOSTEIbHOE U3YUYCHHE PA3/IeNIOB JUCITUTIIMHBI 4.4 160
Buasbl KOHTpOJIA:
JK3aMeH 2 72
KonTtakTHas paboTa — MpoOMeXyTOYHAsl aTTECTAIHs 9 0.8
IToaroToBKa K 3K3aMEHY 71.2
Buj nTOroBoro KOHTpoOJIs: IK3aMeH
By yueOHol paboThl B 3auetHBIX B actpon.
SIMHHIIAX Jacax
OO01m1as TpyA0eMKOCTh JTUCITUTUIHHBI 10 270
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 3.6 96
Jlekuun 1.3 36
[IpakTHdeckue 3aHsATH 1.3 36
JlaGopaTopHbie pabOThI 0.9 24
CamocrosiTesibHas padora 4.4 120
KoHTakTHas camocTosTeNbHas padoTa - -
CaMOCTOSITeJIbHOE U3YUYEHHUE PA3JIeJIOB TUCIIUIIIIMHBI 4.4 120
Buabl KOHTpOJIA:
IK3aMeH 2 54
KonTakTHas paboTa — MpOMeXYyTOYHAsE aTTECTAIHSI 9 0.6
[ToaroToBKa K 9K3aMeHy 53.4
Buja nTOoroBoro KOHTpoOJIs: IK3aMeH

AHHOTanusl padoyeil MPOrpaMmbl AU CHUTITHHBI
«O0mas u HeopraHm4vecKast XuMus»

1 Hesb AucuMNIMHBI — IpUOOpETEHNE 3HAHNI U KOMITETEHIIUN, (POPMUPOBaHNE COBPEMEHHBIX
IpEJICTaBICHUN B 00JIaCTH TEOPETUUECKMX OCHOB XUMHH U XMMHHU JIEMEHTOB.

2 B pe3yJabTare M3y4YeHHs] AMCUUILUIMHBI o0ydawumiics mo nmporpamme dakajaaBpuarta
JOJI2KeH:

Obnadoams CIEeAYIOIUMU KOMIIETSHIIUSIMU:

— CHOCOOHOCTBIO M TOTOBHOCTHIO HCIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIMILUTUH B ipodeccronanbHoii aestensHoctu (OITK-1);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOCHUHU BEUIECTBA, MPHUPOJIEC XUMHUECKON CBS3H B
Pa3IMYHBIX KJaccax XMMUYECKUX COECIMHEHHUH JUIsl MOHMMAHMs CBOMCTB MaTepUaJIoB U MEXaHU3Ma
XMUMHYECKHUX MPOIECCOB, POTEKAIOIIUX B OKpy)atoiiem mupe (OITK-3).

3nams:

— 3JIEKTPOHHOE CTPOECHUE aTOMOB M MOJIEKYJ;

— OCHOBBI TEOPUM XMMHMUYECKOM CBSI3U B COEIMHEHUSX Pa3HBIX THIIOB, CTPOCHUE BEILECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUM;
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— OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHHUsS XUMHUYECKHX IPOIECCOB M XapPaKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS;

— METO/1bl ONMCAHUSI XMMUYECKUX PAaBHOBECHI B paCTBOpax 3JEKTPOJIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPAMHALMOHHBIX COCINHECHUN;

— IOJIyY€HHE, XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPIaHUYECKUX BEIIECTB.

Ymems:

— BBINOJHATH OCHOBHBIE XHWMHMYECKHE ONEPALMH, OMNPEIEIATh TEPMOAUHAMUYECKUE
XapaKTEPUCTUKU XUMUYECKUX PEAKIUi U PaBHOBECHBIC KOHIIEHTPAIIMH BEIICCTB;

— UCIOJb30BaTh OCHOBHBIE XUMHUUYECKHE 3aKOHBI, TEPMOJIMHAMUYECKUE CIIPABOYHBIC IAHHbBIE
JUTSI pelIeHus podecCnoHABHBIX 33/1aY;

— IPOTHO3UPOBATH BIUSHUE PA3TUYHBIX (PAKTOPOB Ha PAaBHOBECHE B XUMHUECKUX PEAKIIMSIX;

Braoemy:

— TEOPETUYECKMMHU METOJaMH OIMCAHUsI CTPOCHUS U CBOMCTB MPOCTBIX U CI0KHBIX BELIECTB
Ha OCHOBE 3JIEKTPOHHOTO CTPOCHUSI UX ATOMOB U MOJI0KEHHUS B IEPUOANUECKON CUCTEME XUMUYECKHUX
3JIEMEHTOB;

— OCHOBHBIMH HaBBIKaMH pa0OTHI B XUMUYECKOU T1abopaTropuu;

— DKCIIEPUMEHTAIFHBIMU METOAMHU OIPEIEICHHS HEKOTOPBIX (PU3UKO-XMMHUYECKUX CBONCTB
HEOPTraHUYECKUX COCTMHECHHI.

3. KpaTtkoe copep:xaHue JUCHHUILIAHBI

Pa3zoen 1. IlpuHuunel XUuMuu

1.1 Crpoenue aTtoma.
BonHOBBIE CBOMCTBa MaTepUaIbHBIX OOBEKTOB. YpaBHeHue Jne bpoiinsa. CooTHomieHue
HeonpeneneHHocteil ['elizenoepra. [lonstre o kBaHTOBOM Mexanuke U ypaBHenuu lllpenunrepa.
1.2 Ilepronuyueckuii 3aKOH ¥ IEPUOANYECKASI CUCTEMA.
CoBpemenHasi GopMyITUpOBKa MEPUOAMUECKOTO 3akoHa. [lepuoanueckas cucremMa U ee CBA3b CO
CTPOCHUEM aTOMOB. 3aIOTHCHHE JIEKTPOHHBIX CJIOEB M 000JIOYEK aTOMOB B TIEPUOAMUECKOM CUCTEME
anemenToB JI.M. Menpeneena.
1.3 OkucnIUTENbHO-BOCCTAHOBUTENIBHBIE MTPOLIECCHI.
Crenenn oxucieHus. BakHeillllne OKHCIMTENIM U BOCCTAHOBHUTENU. BakHeillne cxembl
MIPEBPAICHHS BEIIECTB B OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIX.
1.4. Xumuueckas CBsI3b U CTPOCHHUE MOJIEKYII.
KoBasieHTHast CBsA3b, OCHOBHBIE IOJIOKEHUS METOJa BAJICHTHBIX CBs3el. PaccmoTpeHue cxem
MEPEeKphIBAaHUSI AaTOMHBIX OpOHTaNell mpu oO0pa3oBaHMM CBsi3ed B Molekynax. [ ubpuanzanus
BOJTHOBBIX (yHKIHMI. OCHOBHBIE IMOJOXKEHHUSI METo/la MOJEKYJsipHbIX opoutaneit (MO JIKAO).
Meton [l'minecnu. OOmme cBeleHUS O KOMIUIEKCHBIX — COEAMHEHHSAX, MX CTPOEHHE.
MexMonekynsipHass U BHYTPUMOJIEKYJISIpHAs BOJOPOJHAs CBs3b. MIOHHAs CBsA3b KaK NpeaeNbHbIN
CIy4ail KOBaJIEHTHOH cBs3u. OOIIue MpeacTaBlIeHUS O MEXMOJCKYISIPHOM B3aUMOJCHCTBUU:
OPUEHTAIIMOHHOE, HHAYKIITMOHHOE, TUCTIEPCHOHHOE B3aUMOICUCTBUSI.
1.5. ITonsTHE O XMMUYECKON TEPMOIMHAMHUKE.
TepMmoanHamMuyeckue QYHKIIMH COCTOSHUS (XapakTepucTuueckue GyHKIUHN). BHyTpeHHss SHeprus
Y DHTAIBIHS, UX QU3UIECKUN CMBICI. TepMOXUMHS M TEPMOXUMHYECKHE ypaBHEHUS. 3akoH ['ecca u
cinenctBuss w3 Hero. [loHstue 00 »HTpomMM, aOCONMIOTHAS DSHTPOINHUS M CTPOSHHE BEIIECTBA.
N3menenne sHTPOINUN B pa3IMYHBIX MTPoOIleccax.
1.6. IloHsiTHE O XUMUYECKON KMHETUKE. XUMUYECKOE PABHOBECHE.
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OIHOCTAIMITHBIE U CIIOXKHBIE PEAKIMHU. 3aKOH AeUCTBYIOMMX Macc. KoHCTaHTa CKOPOCTH peaKIUu.
MonexkyIsipHOCT, M TOPSIOK pEeaklMU. 3aBUCUMOCTh CKOPOCTH pEaKIHMH OT TEeMIIepaTyphbl;
SHTAJIBIIUS AKTUBALIMHU. | OMOTE€HHBIN U I€TePOre€HHbIN KaTaJIN3.
HctunHoe u Kaxyieecs paBHoBecusa. KoHcTaHTa xuMudeckoro paBHoBecusi. Jueprusi [ m06ca, ee
CBSI3b C HHTponued W HHTanbnued. dusnyeckwit cmpicn >Hepruu ['nb6ca. DHTPONUNHHBIA U
SHTaNbIUUHBIN  (akTopel mponecca. CBa3p AG’; ¢ KoHcTaHTOWM paBHOBecus. CwMemieHue
XUMHUYECKOr0 paBHOBecus, npuHuui Jle-lllarense — bpayHa.
1.7. PactBOpHl. PaBHOBECHS B pacTBOpax.
[Tpoueccrl, compoBoXkIarolue 00pa30BaHUE KUAKUX HCTHHHBIX PACTBOPOB HEIJIEKTPOIMTOB H
JIEKTPOJINTOB. ACCOLIMMPOBAHHBIE U HEACCOLMUPOBAHHBIE 3JIEKTPOIUTHI. CTENEHb JUCCOLUALUU.
Koncranra paucconumanuu. PaBHOBecME B CHUCTEME, COCTOSIIEH M3 HACHILIEHHOIO pacTBOpa
MajopacTBOPUMOrO JJIEKTPOJIUTAa M €ro KpHUCTAUIOB. PaBHOBecHe B pacTBOpax KOMILJIEKCHBIX
coennHeHuil. PaBHoBecue nucconuanuy BoAbl, HOHHOE MPOU3BEACHUE BOJBI U €r0 3aBUCUMOCTb OT
temrieparypsl. Hlkana pH. I'maponus coneil.

Pa3zoen 2. Heopranuueckasi Xumust

2.1.XuMus S-371€MEeHTOB. 2.2. XuMHs P- JIEMEHTOB.

Bonopon-nepBbiii  31I€MEHT NEPUOJUYECKON CUCTEMBI, €ro JIBOMCTBEHHOE IOJIOXKEHHE.
Onementsl | - 2 u 13 - 18 rpynn nepuoguyeckodl CUCTEMbl. 3aKOHOMEPHOCTH B H3MEHEHHUH
AJIEKTPOHHBIX KOH(DHUTYpaIUii, BETUYHH PAJUYCOB, MICKTPOOTPHUIIATSILHOCTH ¥ SHEPTUN NOHHU3AINH
aTOMOB. THUIIMYHBIE CTENEHU OKUCIEHUS. XHMHYECKHE CBOWMCTBAa IMPOCTBHIX  BEIIECTB.
3aKOHOMEPHOCTU B CTPOCHUU U CBOMCTBAX OCHOBHBIX THIOB coequHEeHui. [IpupoaHbie coenrHeHus,
MOJIy4eHUE U IPUMEHEHHUE.

2.3. Xumus d-anementoB. 2.4. Xumus f- a1eMeHTOB.

OneMeHThl 3-12 rpynn NepUOJUYECKON CHUCTEMBbL. 3aKOHOMEPHOCTH B HM3MEHEHUHU
AJNIEKTPOHHBIX KOH(UTypaluii, BETUYUH PaJAUYCOB, SHEPTUM HMOHHM3ALMU, XaAPAKTEPHBIX CTENEHEH
OKUCJICHUS, KOOPAMHALUMOHHBIX uucena aroMoB. [lpuponHble cOequHEHUs, TMOJy4YeHUEe U
COTIOCTaBJICHHE (DU3WYECKUX M XUMHUUYECKHX CBOWCTB TMPOCTHIX BemecTB. CTpoeHue M CBOMCTBa
OCHOBHBIX THIOB coeanHeHui. OcoOeHHOCTH f- AIIeMEeHTOB.

4 O0beM yueOHOH THCHHMIIINHBI

Bcero 1 cemectp 2 cemecTp
Bunpt yueOHoi pabOThI B 3au. Bakan. | B3au. | Bakan. | B3au. | B akan.
eIl gyacax el Jacax el yacax
T NI 12 432 7 252 5 180
JUCHUIIJIUHBI ITO y‘leﬁHOMy IJIaHy
Kounraxruas padora — 6,23 224 356 | 128 | 2,67 96
ayIMTOPHbIE 3AHATHA:
Jlexunu (Jlek) 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ansatus (I113) 0,89 32 0,89 32 - -
JIaboparopusbie paboTsl (JIao) 3,56 128 1,78 64 1,78 64
CamocrositesbHas padora (CP) 3,78 136 2,44 88 1,34 48
CamocTosTeIbHOE U3YUYCHUE 3,78 136 2,44 88 1,34 48
pas3aeaoB AUCIUTUIAHBI
IK3aMeH 2 72 1 36 1 36
KonrakTHas pabora — 2 0.8 1 0.4 1 0.4
IPOMEIKYTOYHAS aTTECTAIUS
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[ToaroroBka Kk 3K3aMeHy 71,2 35,6 35,6
Bcero 1 cemectp 2 ceMecTp
. B B B
Bunel yue6HOM paboThI B 3au. B 3au. B 3au.
. aCTPOHOM. | acTPOHOM. | aACTPOHOM.
& yacax & yacax o yacax

OG6ast Tpy10eMKOCTh
AMCHMILIMHBI 110 Y4eGHOMY 12 324 7 189 5 135
IUIaAHY
Konraxrnas pagora- 6,23 168 3,56 96 2,67 72
ay/INTOPHbIE 3aHATHS: ' ' ’
Jlexuuu (Jlek) 1,78 48 0,89 24 0,89 24
[Ipaktrueckue 3ausatus (I113) 0,89 24 0,89 24 - -
JIabopatopHsble pabotsl (JIab) | 3,56 96 1,78 48 1,78 48
CamocTrosiTeqbHasi padora 378 102 244 66 134 36
(CP) H ) 1
CaMocTosTenbHOE U3yUeHUE 378 102 2 44 66 134 36
pasieNIoB JUCIUILIHHBI ’ ' ’
Buja KOHTpOJIsi: IK3aMeH 2 54 1 27 1 27
KonrakTHas pabora —
MTPOMEKYTOYHAS ATTECTAIHSI 2 0,6 1 03 1 03
[ToaroroBka Kk sK3aMeHy 53,4 26,7 26,7

AHHOTaUA padoyeil NPOrpaMMbl AUCHUNIMHBI

«Opra}mqeucaﬂ XUMUA»

1 Henap0 AUMCHMIVIMHBI SBISETCS NpUOOpPETEHHE CTYAEHTAaMM 3HAaHMM O CTPOEHHHU
OpPraHMYECKUX COEMHEHUI, OCHOBHBIX XMMHUYECKUX CBOMCTBAX Pa3IMYHBIX KJIACCOB OPraHUYECKUX
COEMHEHUIN U METOAAX UX MOJIyuYeHHs], KaK IPOMBILIUIEHHBIX, TaK U J1a00paTOPHBIX.

2 B pe3yabraTe M3yYeHHsl IMCHUILUIMHBI 00yYalolMiicsl 0 nMporpaMmme 0akajaaBpuara

AOJIZKCH

Obnadams CIEYIOUTUMA KOMITETCHIIUSIMU:

— CIOCOOHOCTHIO K CaMOOpraHu3aIiuu u camoodpaszoBanuio (OK-7)

— CIIOCOOHOCTBIO W TOTOBHOCTBIO MCIIOJIh30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCITUILINH B podeccnonanbHoi aesteaproctd (OTTK-1)
— TOTOBHOCTBIO WCIIOJIB30BaTh 3HAHUS O COBPEMEHHOW (HM3MUYECKON KapTUHE MHPA,

MNPOCTPAHCTBCHHO-BPEMCHHBIX 3dKOHOMCPHOCTIX,

OKpyXaromiero Mupa u siiieanit npupos (OI1K-2);

— FOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOEHHUH BEIIECTBA, IPUPOIE XUMUUYECKOU CBSI3H B
Pa3IUYHBIX KJlaccaX XMMUYECKUX COEMHEHUH ISl TOHUMaHUs CBOMCTB MAaTE€pHAJIOB U MEXaHHM3Ma
XHUMHYECKHUX TPOLECCOB, MPOTEKAIOIIUX B OKpykatomem mupe (OITK-3).

3namo:

CTPOCHUHM BCIIECCTBA JIA IIOHHUMAaHUS

— TCOPCTUICCKUEC OCHOBBI CTPOCHHUA U CBOMCTB Pa3IMYHbIX KIIACCOB OPTaHNUYCCKUX COCHHHCHHﬁ;
— CITOCOOBI MOJTYYEHHA U XUMUYCCKUEC CBOMCTBA OCHOBHEIX KJIACCOB OpPraHu4eCKuxX CO@}IHH@HHﬁ;
— OCHOBHBIC MCXaHU3MbI ITPOTCKAHUA OPTaHUYICCKUX pCaKL[I/II\/'I;

Ymemo:

— MNPUMCHATH TCOPCTUYCCKUC 3HAHUA I CHUHTC3a OPraHUYCCKUX COCIUHEHMIM Pa3IMIHbIX

KJIaCCOB,
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— aHAJTM3UPOBATh U MPEICKA3bIBATh PEAKIIMOHHBIE CBOWCTBA OPraHUYECKUX COCIMHEHU;
— COCTaBJISITh CXEMbI CHHTE3a OPTraHUYECKUX COCTMHEHUH, 33JAaHHOTO CTPOCHHUSI,

Baaoemy:

— OCHOBaMH1 HOMCHKIJIATYpPbI U KJIaCCI/I(l)I/IKaL[I/II/I OpPraHn4yeCKux COGHHHGHHﬁ;
— OCHOBHBIMHU TCOPETHUCCKHUMMU IPCACTABIICHUAMUA B OpFaHquCKOﬁ XUMUH,

— HaBBIKAMHM 00OOCHOBAHHS paiuOHAJIbHBIX croco0oB MOJTY4YCHHA OPraHNvYCCKUX BCIICCTB.

3 Kpartkoe coaep:xkaHue TUCHUILIAHBI

1 Paszoen 1. «Teopus xumuuecko2o cmpoenus u HacvlueHHbvle Yeie8000poost (YB)»

1.1  Teopust XUMHUYECKOTO CTPOCHUS
1.2  Ankasbl

1.3  Crepeousomepus

14 [uknoankaHbl

2 Pazoen 2. «Henacviuennvie YB»
2.1  AnkeHsl

2.2  AJKUHBI

2.3  AJKaJHMCHBI U MOJHUCHBI

3 Paszoen 3. «Apomamuueckue coeounenusny
3.1  Teopum apOMaTUIHOCTH.

3.2 CoenuHeHus OEH30JILHOTO psia

4 O0beM yueOHOH THCHHMIIINHBI

B
Buybl yueOHOM paboThI 3a4eTHBIX | B akagem. wacax
eIMHUIIAX
O01as TPY/10eMKOCTh THCIHUILJIMHBI 10 YYeOHOMY IJIAHY 3 108
KonTakTHas padora — ayIMTOPHBIE 3AHATHS: 1.32 48
Jlexuuu (Jlek) 0.44 16
[Tpaktuueckue 3ansatus (I113) 0.88 32
JlabopaTopnbie 3ausatust (JIab) - -
CamocrositeanHas padora (CP): 1.68 60
KonTakTHas camocTosiTenbHas paboTa 168 0.2
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI ' 59.8
Buja xkoHTpoJIs: 3a4er
B
Buast yueOHO# paboThI 3a4ETHBIX B actp. yacax
eIMHUIIAX
OO0uas TPy/10eMKOCTh IHCHHMILNIMHBI 10 Y4e0OHOMY IIAHY 3 81
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 1.32 36
Jlexumu (JIek) 0.44 12
[TpakTuueckue 3anstus (113) 0.88 24
JIaGoparopusie 3ausTus (JIab) - -
CamocrosiTesbHas padora (CP): 1.68 45
KonTtakTHas camocrosiTenbHas paboTta 0.15
1.68

CaMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIUTIIINHBI 44.85
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Buja xkoHTpOJIS: 3a4eT ¢ OLCHKOM

AHHOTAaIUs padoyeil MPorpaMMsbl JUCHHIJIHHBI
«Du3nIecKass XUMHI»

1. He.m: AUCHUIIJIMHBI — PACKPBITH CMBICII OCHOBHBIX 3aKOHOB, YIIPABJIAIOIIUX XOI0M
XUMHUYCCKOT'O IIponecca, IT0Ka3aTb obnacTu MNPpUWJIIOKCHUA O39TUX 3dKOHOB MW HAYYHUTb CTYICHTA
TpaMOTHO IIPHUMEHSATH UX IIPHU PCHICHUN KOHKPETHBIX TCOPETUUYCCKUX U IMMPAKTUYCCKUX 3ada4.

2. B pe3yabTaTre u3y4eHusi AUCHUIIMHBI CTYEHT J10JI3KeH:
Obaaoams crienyromumu obmenpodeccruonanbHbiMu (OITK) koMmeTeHIusAMU:

— CHOCOOHOCTBIO M TOTOBHOCTHh HCIOJb30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX
JUCHHUIUTAH B ipodeccuonanbhoit nesreabroctu (OTTK-1);

— TOTOBHOCTHIO WCIOJB30BaTh 3HAHUSA O COBPEMCHHOW (PU3MYECKOW KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIEeCTBAa JIJIsl MOHUMAaHHUS
OKpyXaromiero Mupa u siiieauii mpupo/si (OI1K-2);

— TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHUE O CTPOCHHM BEIICCTBA, NMPHUPOJIC XMUMHUYECKOW CBS3U B
pa3IMYHBIX KJAccaX XHUMHYECKHX COCIUHEHHH I TOHMMAaHUS CBOMCTB MaTepHalioB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIINX B Okpyskaroiiem mupe (OITK-3).

3namo:

— OCHOBHBIC 3aKOHBI (PU3NUYCCKON XUMHH, B3aUMOCBSI3b PU3NICCKIX H XUMUYCCKUX XaPaAKTEPUCTUK
nporecca;

— TyTH OMNpeAeNicHUS BAXKHEUIINX XapaKTePUCTHK XUMHUYECKOTO pPABHOBECHS (KOHCTAHTHI
paBHOBECHSI, PABHOBECHOTO BBIXOJa MPOJYKTa, CTEIEHH MPEBPAIICHUS] UCXOIHBIX BELIECTB) U
BIIUSTHUS PA3IMIHBIX (PAKTOPOB HA CMEIICHHE XMMHYECKOTO PABHOBECHS;

— yCJOBHS YCTaHOBJICHHS (Da30BBIX PaBHOBECHA B OJHO- U MHOTOKOMITOHCHTHBIX CHCTEMaX,
BO3MOXXHOCTH Pa3JIeeHUs CIOXKHBIX CHCTEM Ha COCTABIISIFOIINE KOMIIOHEHTHI;

— TEpMOJAMHAMUYECKOE OIMMCAHUE CBOMCTB MJICANTHHBIX M HEHJIEATbHBIX PACTBOPOB, MOAXOJBI K
HAXO0XJICHUIO MaPIHATLHBIX MOJIIPHBIX BEJIMYMH KOMIIOHCHTOB PacTBOPA.

Ymemn:

— TPUMEHATH TEOPETHUECKUE 3HAHUS U IKCIEPUMEHTAIbHbIE METOABI HCCIEA0BaHUs (PUZNUECKOM
XUMUH [PU peIIeHUH MPo(hecCHOHATBHBIX 33/1a4;

— TPOBOJHUTH TEPMOIMHAMHYECKHE PACUEThI, OCYIICCTBIIATh aHAIM3 M HA OCHOBE JTOTO JIeiaTh
000CHOBAHHBIE BBIBOIBL;

— TpeICKa3bIBaTh U HAXOIUTH ONITUMAJIbHBIE YCIOBHS MPOBEACHUS XMMUUYECKOTO IIPOoIecca C IeNbI0
MOJTyYEHUST MAaKCUMATBHO BO3MOYKHOTO BBIX0J1a HHTEPECYIOIIETO MPOIYKTa,

— TMPeACTaBIATh JaHHbIE J1abOpPaTOPHOTO HCCIeAOBaHUs B Tpaduueckoil ¢opmMe W Ha OCHOBE
MOJYUYEHHBIX  3aBUCHMOCTEH  OMpEeAeNsiTh COOTBETCTBYIOIIME TEPMOJWHAMUYECKHE U
KHHETHICCKUE XaPAKTESPUCTUKNA XHMHUECKON CHCTEMbI B XUMHYECKOTO TIPOIlecca;

— TIPOBOJHTH aHAIN3 W KPHUTUYCCKH OICHUBATH ITOJYYCHHBIC SKCIICPUMCHTAIBHBIC IaHHEBIC,
0000m1aTh U 1eaTh 000CHOBAHHBIE BBIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHYCCKUX METOJOB (DH3UYECKOW XWUMHUU IS PEIICHHUS
KOHKPETHBIX MCCIIeIOBATEIbCKHIX 33/1aY;

— HaBBIKAMH OIpEJEJICHHUs] COCTOSHUS PABHOBECHs] M CaMOIMPOWM3BOJILHOTO HAampaBlICHUS
XUMHYECKOTO TIPoIiecca;

31



— TnpueMaMu OOpabOTKU TMOJNyYEHHBIX OIBITHBIX JAHHBIX JJIS BBIIBICHUS M YCTAaHOBJICHHUS
B3aMMOCBSI3€M MEXIy TEPMOAMHAMUYECKHMHU CBOWCTBAMM U (DU3MYECKHMHU IapaMeTpamMH
mpolecca;

— 3HAHMUAMU OCHOBHBIX 3aKOHOB (M3MYECKOM XHUMHUM I COJEp’KAaTeIbHONW MHTEpIpeTaluu
TEPMOJAMHAMUYECKUX PACYETOB.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

Pazgen 1. Xumunueckasi TepMOAUHAMHUKA

1.1. TlepBblii 3aKOH TEPMOTUHAMUKHI

TepMonnHaMuyeckue CUCTEMBI M TEPMOJMHAMUYECKHE MapaMeTpbl. OKCTEHCUBHBIE H
WHTCHCUBHBIC CBOIMCTBA cHCTeMBI. TepMoauHaMudeckuii mporecc. DyHKIUU COCTOSHUS U () YHKITUH
npouecca. BHyTpeHHss s3Heprust U 3HTaNbINS, UX cBoWcTBa. TerioTra u pabota Kak (OpMbI Iiepeiauu
sHepruu. Pabora pacmmpenus raza M nosieHas pabGora. DPOpMYIMPOBKM HEpBOr0 Hauaia
TEpPMOJIMHAMUKH. B3aMOCBS3b TEIIOThI, pabOThI U U3MEHEHUS! BHYTPEHHEH HEPriuH B U30XOPHOM,
n300apHOM U H30TEPMHUECKOM Ipolieccax. TemmoéMKOCTh BelecTBa — H30XOpHas WM U300apHas,
MoJIsIpHasi, yaeapHas. Temmo€éMKoCTh naeallbHbIX I'a30B, B3aUMOCBS3b MOJIIPHBIX TernoéMkocTel Cp
n Cv uzneanbHoro rasza. Tenno€MKOCTb TBEPABIX BEILECTB U KMIKOCTEH. 3aBUCUMOCTb MOJISIPHOM
n300apHOI TEMJIOEMKOCTH BELIECTBa OT TEMIIEpaTypbl, 3MIIMPUYECKHE YPaBHEHUS (CTEIEHHbIE
psizibl), X MPUMEHUMOCTh. 3aKOH KyOoB Jlebas, npaBuio [lrononra u Iltu. Cpenusst nzobapHas
TEIUIOEMKOCTh BELIECTBA B MHTEpBAJE TemiepaTyp. TemmneparypHas 3aBUCUMOCTb NPUPALLEHUS
sHTanenuu BewectBa (Ht — Ho) npu mocrossHHOM pgaBieHMM ¢ Y4€TOM (a30BBIX IE€PEXOJIOB.
TennoBoil »pdexT xumuyeckoro mnporecca. OCHOBHOE cTaHAAapTHOE cocTosHue. CTaHnapTHbIE
SHTAJIBIIUU OOpa3oBaHMs U CropaHus BeuiecTB. lIpuMeHeHue 3akoHa l'ecca s BBIUMCIIECHUSA
TEIUIOBBIX 3(P(PEKTOB XUMUUECKUX U (PU3UKO-XUMHUECKHUX IporeccoB. CBA3b TEMIOBBIX 3()(PeKToB
IIPU TIOCTOSIHHOM 00bEME U MIPU NMOCTOSHHOM JIaBJIEHUH. 3aBUCUMOCTD TEIIOBOTO 3P eKTa peaKkiu
oT Temneparypbl. BbiBog u ananmu3 ypaBHeHus Kupxropa B nuddepeHnuanbHol ¢popme.
WnTerpupoBanue ypaBHeHus: Kupxroda.

1.2. BTopoii 3aK0H TEPMOTUHAMUKH.

CamoIpou3BOIbHBIE U HECAMOINPOU3BOJIBHBIC, 0OpaTHMble U HEOOpaTHMbIE, PAaBHOBECHbBIE
(KBa3uUCTaTUYECKHE) M HEpaBHOBECHBbIE mpolecchl. PaboTa paBHOBECHOIO M HEPABHOBECHOI'O
npoueccoB. DOpMYyIMPOBKM BTOPOrO Hayajla TEPMOJMHAMUKH. OHTPONHUS KaK KpUTEpHUH
HaIpPaBJIEHHOCTH CaMOIPOM3BOJIBHBIX IPOLIECCOB U PAaBHOBECHS B H30JIMPOBAHHBIX CHCTEMAaX.
3aBUCHUMOCTh SHTPOIUH BEIIECTBA OT MApaMETPOB COCTOSIHUA (TeMIIepaTyphl, JaBlIeHUs, 00beMa).
Pacdyer W3MeHEHHMS SHTPONMM B PA3IMYHBIX IPOLIECCAX, CBS3aHHBIX C M3MEHEHMEM COCTOSHMS
UJeabHOTO T'a3a, a TAKKe YMCTHIX TBEPBIX WIIH XKHUJIKUX BellecTB. VI3MeHeHne SHTPOINH B IpoIecce
CMEIIeHUs UJeallbHbIX ra3oB. M3meHeHune sHTponuu npu (a3oBbix nepexopax. Temaosas Teopema
Hepucra, nmocrynar Ilnanka (TpeThe Hadamo TepMoarHaMuKH). CTaTHCTHYECKass MHTEpPIpeTalus
BTOPOTO Hayalla TEepMOJMHAMUKH, ypaBHeHHe bonbimana-Ilnanka. Beraucnenue aOcomoTHOM
SHTPONMM BellecTBa. PacueT M3MEHEHHs] SHTPONHM B XHMMHUYECKHUX PEAKIMSIX IMPU Pa3IMUHbIX
temriepatypax. Oo6benunennoe ypasuenue I u Il 3akonoB TepmogmHamuku. DHeprust [ 'enpMrosnbia u
sHeprus 'mb0ca Kak KpUTEpPUM HAMPABJIEHHOCTH MPOLECCOB U PABHOBECHS B 3aKPBITHIX CHCTEMaX.
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Xapaktepuctuueckue (QyHKIIMU. 3aBHCHUMOCTh dSHeprud [enpmroibiia u sHeprun [ mbb6ca oT
napamMeTpoB cocTosiHUs. TemneparypHas 3aBucuMOoCTh SHeprun [ m66ca BemiecTBa ¢ ya4éTom Ga3oBbIX
nepexonoB. Pox ¢dazoBoro nepexona (mepsbli, BTopoit). YpaBHenus I n60ca-I'ensmronbua. Pacuer
W3MEHEHHUI CTaHAAPTHBIX 3Hepruil [ m66ca u ['enbMronpia B XAMHUYECKUX PEaKUsIX MPH Pa3InIHbIX
TEMIIEpATYpaX.

CucreMpl IEPEMEHHOIO COCTaBa. XHWMHUYECKHN MOTEHLHA] KOMIIOHEHTa CHCTEMBI.
3aBUCHUMOCTh XMMHUYECKOTO NOTEHLMaja OT AABJICHUS M TEMIEpaTypbl. YCIOBUS PAaBHOBECUS U
CaMOIIPOU3BOJIBHOTO MPOTEKaHMS MPOLiEcca B CUCTEMAaX IEPEMEHHOTO COCTaBA.

1.3. Xumuueckoe paBHOBECHE.

MarepuanbHblii  0allaHC XMMHYECKOH pEaklIuu, CTENeHb IMpEeBpaIleHusl, XUMHUYecKas
nepeMeHHas. Y paBHEHUE U30TePMbI XUMHUECKOHN peaknuu (m3otepmbl Bant-I'odda). Xumuueckoe
CPOJCTBO. AHA/IM3 YpaBHEHUS HW30TEPMbl JJI1 ONPEIAEICHUS HAMNPABICHHUS CaMOIPOU3BOJIBHOIO
NPOTEKaHUs XMMHYECKOM peakluuud OT MJaHHOTO MCXOAHOTO (HEPaBHOBECHOTO) COCTOSIHHSL.
TepmoauHamMuueckass KOHCTaHTa XUMHUYECKOIO PpPABHOBECHUS M SMIIMPUYECKHE KOHCTAHThI
xummnuaeckoro paBHoBecus (Kx, Ke, Kn, Kp), ypaBHeHUSs UX CBS3M A7 peaklMy B UCaIbHOM ra30Boit
cMecu. KoOHCTaHTBI paBHOBECUs JUIsi TOMOT€HHBIX M TE€TEPOr€HHBIX pEakUUil, HIeaTbHBIX U
HEUJICaTbHBIX PEAKIMOHHBIX cHCTeM (Ha mpumepax). CMelleHne XUMUYECKOTO PAaBHOBECHS MPH
u3MeHenuu obuiero nasnenus (T = const) u npu go6aBieHun B cucteMy nHepTHOro rasa (T = const,
P = const).

BnusHue temnepaTypbl Ha KOHCTAHTY XMMHUYECKOTO PaBHOBECHUS, ypaBHEHMs M300apbl U
M30XOpbl XMMHUYECKOW peakuuu. BbIBOA, aHaIM3 M HMHTETPUPOBAHUE HA3BAHHBIX YPaBHEHWM Ha
npuMepe ypaBHEHHUs M300apbl. Pacder cpegHero W MCTUHHOTO TEIIOBOro 3¢ ¢eKTa XUMHUECKUX
peaKkuui U3 3aBUCUMOCTH TEPMOAMHAMUYECKOM KOHCTAHTBHI PABHOBECUS OT TeMmmeparypsl. Pacuer
KOHCTAHT PaBHOBECHS XMMHUYECKMX PEAKIUH M3 CTaHAAPTHBIX TEPMOJUHAMUYECKHX (YHKIUH
BEIECTB. BpIUnCIeHNE KOHCTAaHT PAaBHOBECHS XMMHMYECKUX PEAKIUN IO CIPABOYHBIM JAaHHBIM O
KOHCTaHTaX paBHOBECUS peaKIMii 00pa30BaHusl COETUHEHUI U3 MPOCTHIX BEIECTB.

Paznen 2. ®a3oBbIe PaBHOBECHA B OTHOKOMIIOHCHTHBIX CHCTEMAX

2.1. ®a3oBkle nepexoanl 1 (1)33OBa$I JuarpaMMa COCTOSAHUA AJId OJHOKOMIIOHCHTHBIX CUCTEM

®daza, KOMIIOHEHT, YKCIO0 cTeneHer cBooowl. [IpaBuno da3 I'nb6ca. [Ipumenenne npasuia
¢da3 'mb6ca mist aHanm3a (pa30BBHIX PABHOBECHUN B OJIHOKOMIIOHEHTHBIX cucTemax. [[uarpamma
COCTOAHUA OHHOKOMHOHGHTHOﬁ CHUCTEMBI, eé (1)33OBBI€ I10JIs, JUHUU 1 TpOfIHBIG TOYKH, BBIPpAXKAOIINC
COOTBETCTBEHHO oOjaHO(a3Hoe, nByxdaszHoe u TpexdasHoe paBHOBecus. HacwileHHBINH map,
TeMIepaTypHass 3aBUCHMOCTh JaBJICHHs HACBIIIEHHOTO mapa. KpuThueckas TO4yka, KPUTUYECKOE
COCTOSTHUE BeIIecTBa, ero ocoOeHHocTu. BriBoa u aHanu3 ypaBHeHusi KnmamelipoHna. 3aBuCMMOCTh
TEMIEpaTyphl MJIABJICHHUS OT BHEIHETO JaBlEHUS, MHTETpUpPOBaHHE ypaBHeHUs Knameipona s
paBHOBECHsI TBEpJO€ TENO - KUAKOCTh. PaBHOBecusi ¢ ra3oBoil ¢a3oii, ypaBHeHue Kiameipona-
Knay3uyca, BEIBOJI U HHTETPUPOBAHNE YPABHEHUS JIJISl OMMCAHUS TUHUIM UCTIApEHUs U CyOIMMAaIIiH,
UCToNb3yeMble AomnyiieHus. OnpeneneHue KOOPAUHAT TPOHHON TOUYKH.

2.2. OnpeneneHue TepMoIMHAMUYECKHX (YHKIUH mporiecca (a30Boro nepexosa
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[Ipumenenue  ypaBHEHUS Knaneiipona-Knaysuyca  mma  pacuera  U3MEHEHUSA
TEpMOIMHAMHYECKUX (DYHKIHH MpH (a30BbIX MpeBpalieHUIX. B3auMoCBsA3b SHTANBIMH MJIaBICHUS,
WCIIapEHUsl U BOTOHKU B TPOMHON TOUKE. IMIIUPUYECKOE MpaBmiio TpyToHa.

Paznen 3. TepmoauHaMuyeckasi TeOpusi pacCTBOPOB
3.1. OcHOBBI TEPMOAMHAMMKY pacTBOPOB. IlaprinanbHbie MOJIbHBIE BETUUYUHBI

Knaccudpukanum pactBopoB. [lapuuanbHble MONSpHbIE BEIMYUHBI. YpaBHeHUs [ubO6ca-
Jrorema (BbIBOA M aHaiu3). MeToabl OmpeneNeHHsl MaplHuaibHBIX MOJSPHBIX BEJIWYHH (METOX
KacaTeJIbHBIX H METOA OTpe3KoB). OTHOCUTEIbHBIE TMapHHalbHbIe MOJISPHBIC BEIHMYMHBI
(mapuuanbHble MOJIsIpHBIE (GYHKIMK cMemeHus ). TepMoanHamMudeckue GyHKIUU CMEIICHUSI.

3.2. TepMoAMHAMHUYECKOE ONMCAHUE UJICAIbHBIX U HEUACAIBHBIX PAaCTBOPOB

WneanbHble (COBEPILEHHBIE) pACTBOPHl. XMMHUYECKUM MOTEHIMAI KOMIIOHEHTAa UECAIbHOTO
pactBopa. TepMonuHamuuyeckue (YHKIMHM CMEUICHUs AJs WeaJbHbIX pPacTBOpPOB. PaBHOBecue
"uneanbHbI pacTBOp-map", 3akoH Payns, rpaduyeckas untepnperanus 3akoHa Payns. [IpenensHo
pa30aBieHHbIE PacTBOPBI, 3aKOH I'eHpU. YpaBHEHHE XUMUYECKOT0 MOTEHLMANA JJIsl PACTBOPUTENS U
pacTBOpeHHOro BeuiecTBa. HenneanbHble (peaabHble) paCTBOPHI, MOJI0KUTEIIbHBIE U OTPULIATEIbHbIE
OTKJIOHEHUS OT UeaabHOCTH (0T 3akoHa Paynst). CtanaapTHBIE COCTOSHUS KOMIIOHEHTOB pPacTBOPA.
CuMMeTpuYHas U HECUMMETPUYHAs CUCTEMBI CpaBHEHHMs. PacdeT akTMBHOCTEM M pallMOHAJIBHBIX
K03(pPULIMEHTOB aKTMBHOCTH KOMIIOHEHTOB pacTBopa. TepMoauHaMuyeckue (yHKLHUU CMEIICHUS
JUI HEUJIeaJIbHBIX pacTBOPOB. 3aBUCUMOCTb aKTUBHOCTH U KO3(pPHILIMEHTa aKTUBHOCTH KOMIIOHEHTA
OT TEMIIEPATYPHI U JaBJICHHUS.

3.3. KomnuratuBHble CBOWCTBAa pa30aBIIEHHBIX pPACTBOPOB HENETYYUX BEIIECTB B JIETy4eM
pacTBopuTele

KomnuraruBasle cBoiicTBa pa30aBICHHBIX PAaCTBOPOB HEJNETYYHMX BEIIECTB B JIETYYHX
pacTBopuTeNX (MOHMKEHHE MaBJICHHS HACBIIEHHOTO Iapa pacTBOPUTENS HaJ pPacTBOPOM IO
CPAaBHEHMIO C YHUCTHIM PACTBOPUTEJIEM, MOBBIIICHUE TEMIIEPATypbl Hauaja KUIEHUS U IOHUKEHHE
TEMIEpaTypbl Hauana OTBEP/IEBAHUS PACTBOPOB, OCMOTUYECKOE JaBJIeHHE). DOYUIMOCKONNYECKAs U
KPUOCKONIUYECKas KOHCTAHThl pacTBOpUTENA. BBIBOJI ypaBHEHHS, CBS3bIBAIOIIETO ITOHUKEHHE
TEMIIEpaTypbl Hauyaja OTBEpJEBaHUS C KOHLEHTpauuen pactBopa. OcMoc, OCMOTUYECKOE /1aBJIEHUE,
oOpatHbIii ocMoc. Vcnonb3oBaHNE KOJUIMTAaTUBHBIX CBOMCTB Ui ONpEAENEHUS MOJISIPHOM Macchl,
CTENEeHM JUCCOLMALMU WU CTETIEHN aCcCOLIMAllU PacCTBOPEHHOTO BEILIECTBA.

Pa3nen 4. ®a3oBble paBHOBeCHS] B MHOTOKOMIIOHEHTHBIX CHCTeMax
4.1. PaBHOBeECHE «KHUJIKUHA PacTBOP - HACBILIEHHBIN Map» B IBYXKOMIIOHEHTHBIX CHCTEMaX.

JlnarpaMmbl «J1aBJI€HUE-COCTaBY», «TEMIIEPaTypa-cOCTaBy», «COCTAaB Mapa-COCTaB KUIKOCTH
JUIS UIeaIbHBIX M HEUI€AIbHBIX pacTBOPOB. [IpumMeHeHune npasuia a3 K UCCIEIOBAHUIO AUATPAMM.
3akonbsl ['n06ca-KoHoBanoBa. AseoTponus, TEPMOJAWHAMHUYECKOE YCIOBHE TOYKH a3e0Tpora.
[TpaBuio peryara. @U3NKO-XUMHUECKUE OCHOBBI pa3/ieNieHHs! JKUAKUX CMEeceid MeToaMU MeperoHKu
U peKTUDHUKAIHH.

4.2. PaBHOBecHe CGKUAKOCTB-TBEPAOC» B ABYXKOMIIOHCHTHBIX CUCTCMaAX.
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TepMudeckuil aHann3, KPUBBIE OXJIAXKACHUA, IOCTPOSHUE TUArPaMMBI IUTABKOCTH 11O KPUBBIM
oxnaxaeHus. CUCTEMBl C OrpPaHUYEHHON M HEOTPAaHMYEHHOM pacTBOPUMOCTBIO KOMIIOHEHTOB B
TBEPJOM cocTOSHUU. M3oMopdu3M. Tumsl TBEpabIX pacTBOPOB. JuarpaMMsbl miIaBKOCTH U30MOpP(HHO
KPUCTAJUIM3YIOLIMXCS BEIIECTB. JluarpaMMbl INIABKOCTH CUCTEM C OTPAaHUYEHHOW PACTBOPUMOCTBIO
B TBEPJOM COCTOSIHMM. DBTEKTMUECKOE U IEPUTEKTUUECKOE paBHOBecHs. OIpenereHue cocTaBa
IBTEKTHUYECKON KHUJIKOCTH MOCTpOeHUEM Tpeyronbaruka Tammana. [Ipumenenne npasuina a3 ['ud6ca

K MCCIIEZI0BAaHUIO (ha30BbIX PAaBHOBECHUH.

4. O0beM y4eOHOM JUCHUIIMHBI

Bun yuebHoit paboThl 3E Axap. 4.
OO01mast TpyA0€MKOCTh TUCIIATLTHBI 50 180
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,78 64
Jlexuun 0,89 32
[Tpaktiueckue 3anstus (I13) 0,89 32
JlaGopaTtopusie padoTs (JIP) - -
CamocrosiTesbHasi padoTa 2,22 80
KonTakTHas camocTosTensHas paboTta 5 99 -
CamocTosiTeTbHOE H3YUYCHHE PA3/IeTIOB JUCITUTUIMHBI ’ 80
Buabi KoHTpOJIA:
JK3aMeH 1 36
KonrtakTHas paboTa — MpOMeXyTOUHAS aTTECTAIHS 1 0,4
[TonroroBka k 3K3aMEHY 35,6
Bua UTOroBOro KOHTpOJIA: IK3aMeH

Bun yuebHoit paboTbl 3E AcTtp. 4.
OO61ast TpyA0eMKOCTh TUCIUTUTHHBI 5,0 135
KonrakTHas padora — ayIMTOPHBIE 3aHATHS: 1,78 48
Jlexnn 0,89 24
[Tpaktrueckue 3ansatus (I13) 0,89 24
JIaGopartopusbie paboTsl (JIP) - -
CamocrosiTesibHas padoTa 2,22 60
KonraktHas camocrositenbHas pabora 5 99 -
CaMocCTOsATENbHOE U3YUYEHUE PA3AETIOB TUCIUIUINHBI ’ 60
Buabl KOHTpOJIA:
JK3aMeH 1 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1 0,3
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[ToaroroBka k 3K3amMeHy ‘ 26,7

Buja uTorosoro KOHTPOJIA: IKx3aMeH

AHHOTaIMs K padouyeii mporpaMMe IUCHMILIAHBI
«KostonaHasi XuMus»»

1. HCJIBIO AUCHUIIMHBI  SABJIICTCA  O3HAKOMIICHHEC o6yqafoumxc;1 C OCHOBaMu
TCPMOANHAMHUKHN TOBCPXHOCTHBIX HBHGHI/II;'I, criocodbamu MOJIY4YCHUA U BaKHEHIITMH
CBOMCTBaMH AUCIICPCHBIX CUCTEM.

N3zyyenune nucuuruinabl «KoytouaHas XUMHUS» CIIOCOOCTBYET (POPMUPOBAHUIO CIICTYIOIINX
obmenpodeccruonanpabix kommereHmii: OIIK-1, OITK-2, OITK-3.

2. B pe3ynbrate U3y4eHus: AUCHUIUIMHBI 00yJarOIUIACs TOIHKEH

3namop:

- IPU3HAKH OOBEKTOB KOJJIOWAHON XUMHH U UX KIACCH(PHUKAIIHIO.

- OCHOBHBIE TIOHATHUS W COOTHOIIECHHMS TEPMOJAMHAMUKH ITOBEPXHOCTHBIX SIBJICHUU
(TepMOJIMHAMUKA MOBEPXHOCTHOT'O CJOS; aAre3us, CMauMBaHUE U PACTEKaHUE >KUIKOCTEH;
JUCTIEPCHOCTh U TEPMOJMHAMHYECKHUE CBOWMCTBA Tell; aJIcOpOIUs ra30B U MapoB, aICcOPOLIHs
W3 pacTBOPOB).

- OCHOBHbIE TeopHH (pU3nUecKoi aacopOLuu.

- OCHOBHBIE MPEJCTABIEHUS O CTPOEHUU JABOMHOTO 3JIEKTPUUECKOTO CIIOS;

- IPUPOAY JIEKTPOKMHETUYECKOT0 MOTEHIINANIA;

- OCHOBHBIE 3JIEKTPOKUHETUYECKUE SBJICHMUS.

- YCJIOBHSI IPUMEHUMOCTH 3akoHa CTOKca;

- 3aKOH DiHIITeHa — CMOJTYyXOBCKOT0, TUTICOMETpUYECKOe ypaBHeHue Jlamaca.

- IPUPOAY CEAMMEHTAIMOHHOM U arperaTuBHOW yCTOMYHUBOCTH;

- OCHOBHBbIE cBOMcTBa pacTBOpoB [TAB kak 1MO(UIBHBIX cHCTEM;

- OCHOBHBIE nojoxeHus reopun [JJIDO;

- NPUYMHBI U OCOOEHHOCTH OBICTPONW W MEIJIEHHOM KOaryiasiiuu, KOHIIEHTPAIMOHHOW U
HEUTPAIU3ALMOHHON KOATyJISLIHH.

- THUIBI CTPYKTYp, BO3HHUKAIONIME B JAHUCIEPCHBIX CHUCTEMax, MPUYMHBI U YCIOBUSA HX
o0pa3oBaHus;

- KJ1acCcU(PUKAILMIO TUCIIEPCHBIX CUCTEM I10 UX PEOJIOTMYECKUM CBOMCTBAM.

Ymemos:

- paccuMTHIBaTh MapaMeTPbl, KOTOPHIMH XapaKTEPU3YIOT AUCIIEPCHOCTb.

- TPOBOJUTH pPACUEThl C MCIOJb30BAHUEM OCHOBHBIX COOTHOUIEHUH TEPMOJAMHAMUKH
MMOBEPXHOCTHBIX SIBJICHUH.

- pacCUUTHIBaTh OCHOBHBIE XapAKTEPUCTUKU MOPUCTOU CTPYKTYPHI.

- PAcCUUTHIBATH BEIMYUHY JIEKTPOKUHETHUECKOT0 MOTEHIMANA 110 JaHHBIM 3JIEKTPOOCMOCa
1 anekTpodopesa.

- paccUMThIBaTh MHTETPAIbHYIO U AU(PPEepeHInaNbHYIO0 KPUBbIE paclpeleleH sl YacTHI] 10
pazmepam.

- paccuuThIBaTh M aAHAIU3HPOBATh IOTEHIMAJIbHBIE KPHUBBIE IMApHOTO B3aWMOJAEHUCTBUS
YacTHII.

- paccUMTHIBaTh U U3MEPATH BA3KOCTh JUCIEPCHBIX CHCTEM.

Bnaoemu:

36



- IPEACTABIICHUAMU O POJIM IMOBECPXHOCTHBIX SIBIICHUH H JUCTICPCHBIX CUCTEM B TCXHHUKE U

MIpUPO/IE.

- METOJaMU U3MEPEHMS IIOBEPXHOCTHOIO HATSKEHUSA, KPA€BOIoO yria.
- 3HAaHUSIMHM O METOJ]aX U3MEPEHUS aJICOPOLIMH U yI€IbHON TOBEPXHOCTH.

- 3HAaHHUSIMH 00 YCIOBUAX IPUMECHUMOCTH YpaBHCHUA FGJ'II)MI"OJ'IBHEI — CMOJ'IYXOBCKOFO

- MCTOAaMU OIMPECACIICHUS JICKTPOKUHECTUYCCKOI'0 INOTCHIUAJIA.

- METOAOM CCAMMECHTAIMOHHOI'O aHaJIn3a.

- METOZIaMH OTIPEJICICHUS] KPUTHYECKOM KOHIICHTPALUK MHILIEII000pa30BaHuUs;

- MCTOAaMHU UCCIICAOBAaHUSA KUHCTUKHN KOAryJIdluu.

- MCTOAaMHU U3MCPCHUA U aHaJIn3a KPUBBIX TCUCHUA.

3. OFbEM YYEFHOW JUCIHUTILINHBI

. 3aueTHbIE AkazieMu4ecKue
Bun yae6HO# paboThI
€IMHULIBI 4achl
O01masi TPy10eMKOCTb U CIUTLJINHbI 5,0 180
KonTakTHas padora — ayiMTOPHbIE 3aHATHS 1,78 64
Jlexumu (Jlek) 0,89 32
[Tpaktuueckue 3ausarus (113) - -
JlaGopaTopHsie paboTsl (JIP) 0,89 32
CamocTrosiTesbHasi padora 2,22 80
KonTtaktHas camocrositenbHast pabora -
[ToaroroBka K J1abopaTopHbIM paboTam 599 40
CamocTosaTenbHOE U3YYEeHUE Pa3JIesioB ' 40
JUCIUILTAHBI
JK3aMeH 1,0 36
KonrtakTHas paboTta — mpoMexyToUyHast 0.4
arrecranus 1,0 ’
IToaroroBka K 3K3aMeHy 35,6
Buj UTOroBOro KOHTPOJISL: 9K3aMeH
. 3aueTHbIE AcTtpoHOoMHUEC
Bun yue6HO# paboTh
€IMHHUIIBI KHE Yachl
OO0uasi TPy10€eMKOCTh 5.0 135
AUCHHUILIHHBI
KonTakTHas padora — 1,78 48
ay/INTOPHBIE 3aHATHUS
Jlexmn (Jlek) 0,89 24
[Tpaktuueckue 3ausatus (113) - -
JlaGopatopusbie padotsl (JIP) 0,89 24

>
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CamocrosiTeibHas padora 2,22 60
KonTtakTHas caMmocTosiTenbHast
pabora ]
[ToaroroBka k 1a00paTOPHBIM

2,22 30
paboram
CamocTosTebHOE H3YYCHUE 30
pa3enoB AUCIUILUIMHBI
IK3aMeH 1,0 27
Konraktnas pabora — 03
IIPOMEKYTOUHAsl ATTECTALIMS 1,0 ’
IToaroToBKa K 3K3aMEHY 26,7
Bua uTOroBOro KOHTPOJIS: JK3aMeH

4. COOEP) KAHUE JUCHUIIJINHBI
4.2. Conep:xaHue pa3iesioB I CHUNITHHBI

Pazpen 1. Ilpenmer u npu3Haky 0OBEKTOB KOJJIOUTHOW XUMUH
KomronnHasgs XuMHs - HayKa O IIOBEPXHOCTHBIX SIBJICHUSAX M JUCHEPCHBIX CHCTEMAXx.
OcHOBHBIC TTOBEPXHOCTHBIC SBIICHHS: aJr€3Msi ¥ CMayMBaHUE, KaMUISIPHOCTh, aJCOpOIHs,
NIEKTPUYECKUE SIBIICHUS HA TIOBEPXHOCTAX U AP.
OcHOBHbIE NIpPHU3HAKU JUCHEPCHBIX CUCTEM - TETEPOre€HHOCTh U  JUCIEPCHOCTD;
MIOBEPXHOCTHAs SHEPIUsl; KOJIMUYECTBEHHbIE XapaKTepUCTUKHU JucnepcHocTu. Knaccudukanus
JMCTIEPCHBIX CHCTEM II0 arperaTHOMY COCTOSHHIO IUCHEPCHOW (a3bl W JAUCHEPCHOHHOU
cpeabl. Knaccudukanus CcBOOOJHOAMCIIEPCHBIX CHCTEM II0 pa3MepaM YacTULl U 110
B3aMMOJICHCTBUIO MEXAY JUCIEPCUOHHOW cpenod wu  jaucniepcHod  (aszoi.  Ponb
IIOBEPXHOCTHBIX SBJICHUH W JUCIEPCHBIX CUCTEM B IPHUPOJE, IPOMBILUIEHHOCTH H, B
YaCTHOCTH, XUMHUYECKON TEXHOJIOTUH.

Pasnen 2. TepmoanHaMuKa NOBEPXHOCTHBIX SIBICHUN

OOmias xapakTepHUCTUKa TOBEPXHOCTHOW 5Hepruu. lloBepxHOCTHas sHeprusi B 0OLIEM
ypaBHeHUU 1-ro M 2-ro Hauyan TepMoAMHaMUKH. [IoBEpXHOCTHOE HaTSHKEHHME Kak Mepa
sHepruu ['mbbca MexdazHoil moBepXxHOCTH. [I0BEpPXHOCTHOE HATSKEHHE - XapaKTEPUCTHKA
IPUPOJIBI conpuKacaromuxcs a3 u ux pzaumoaencTBus. CBOHCTBAa MOBEPXHOCTEH KUAKUX U
TBEpbIX Tell. YpaBHeHue [ nd0ca-I'enpMrobiia 1jiss BHYyTPEHHEH yIeIbHON MOBEPXHOCTHOM
SHepruu (MOJIHOM MOBEPXHOCTHOM 3HEpruu). 3aBUCHUMOCTb SHEPreTHYECKUX IapaMeTpoB
MOBEPXHOCTH  OT  Temmeparypbl. Ilpomeccsl  caMONpPOU3BOIBHOTO  YMEHBLICHHS
MIOBEPXHOCTHOM 3HEPTHUH.
AncopOuusi U MoBEepXHOCTHOE HaTshkeHHe. CBs3b BEIWYMHBI aJICOPOIMM C MapamMeTpamMu
CHCTEMBI: HM30TE€pPMa, M30MUKHA M u3ocTepa aacopbuuu. Meron wu30bITKOoB ['mOOCa.
dyHaamMeHTaIbHOE afcopOLIMoHHOe ypaBHeHue ['nbob6ca. I'm66coBckast ancopoums. YactHoe
BbIpakeHue ypaBHeHUs ['m60ca. [ToBepXHOCTHO-aKTHBHBIE U TOBEPXHOCTHO-MHAKTHUBHBIC
BElIEeCTBA.
Anresus, cMauMBaHME M pacTeKaHWE >KMJIKOCTeW. Axaresust u koresus. Ilpupoma cun
Mex(a3zHOTo B3auMoJeHcTBUS. YpaBHeHue [lromnpe st pabotsl anare3uu. CMadnBaHHe U
KkpaeBoit yroi. 3akoH KOnra. CBs3b pabOThI aJre3un ¢ KpaeBbIM yriioMm (ypaBHenue Jlrompe-
IOura). JInoguibubie 1 MM0oPoOHBIE MOBEPXHOCTU. METObI ONpeIeIeHUs KPAaeBbIX YIJIOB.
Bnusinue nosepxHocTHO-akTHBHBIX BemiecTs (IIAB) Ha cmaunBanue. Pactekanue KUIKOCTEN.
Koaddumment pacrekanus o INapkuncy. Dbdext Mapanronu. MexdazHoe HaTsIKEHUE Ha

38



IPAHMIIE MEKy B3aUMHO-HACBIILIEHHBIMU )KUIKOCTSIMU U ITpaBuio AHTOHOBA. [IpakTrueckoe
3HAUEHHE AJ[M€3UN, CMAYUBAHUS U PACTEKAHMUSI.
JlycriepcHOCTh U TepMoiMHaMuyeckue cBoricta Tei. [Ipasuo a3 ['nb66ca u aucrnepcHoOCTs.
BnusiHue KpuBU3HBI IIOBEPXHOCTHM Ha BHYTpPEHHee naBieHue Ten (ypaBHeHue Jlaraca).
[ToBepxHOocTHast sHeprus W paBHOBecHbIe (opmbl Ten. Ilpuniun ['m66ca-Kropu. 3akon
Bynbeda. Kanunnsipusie siBinenus (ypaBHenue JKiopeHa), UX pojib B MPUPOJE U TEXHOJIOTHH.
Meroasl onpeneneHuss MOBEPXHOCTHOIO HATSHKEHHs. 3aBUCHUMOCTh TEPMOJMHAMUYECKOMN
PEaKIMOHHONH CMOCOOHOCTH OT  JucHepcHOoCcTH. YpaBHeHue KenbBuHa. BrusiHue
JUCIIEPCHOCTH HA PpPacTBOPUMOCTb, KOHCTAHTY pPAaBHOBECHS XUMHUYECKOM pEeaKIUH,
Temreparypy (ha3oBoro nepexoja.
[losnydyeHue NUCHOEPCHBIX CHCTeM. MeToabl nucneprupoBanus. YpaBHeHue PeGunaepa s
paboThl AucneprupoBanus. AJCOpOIMOHHOE TOHMKeHUe npouHocTH (3hdext Pebunnepa).
I'oMorenHnast u rereporeHHasi KoHjaeHcalus. MeractabunpHoe coctosinue. JHeprusi ['nd6ca
oOpa3oBaHMs 3apoiblllla HOBOW (a3el, KPUTHUECKUN paguyc 3apojbima. JIBe craauu
oOpa3oBaHusi HOBOM (ha3zbl. CBSI3b KMHETUKU OOpa30BaHMsSI HOBOW (ha3bl C MEPECHIIICHUEM.
VYopaBiieHue JUCHEPCHOCTBIO TMPU TOMOI€HHOM KoHAeHcauuu. [lpumepsl mnonydeHus
JUCTIEPCHBIX CUCTEM MeTo/IaMu (PU3UYECKON U XMMHUYECKON KOHICHCAIUH.

Paznen 3. AncopOunoHHbIE paBHOBECHUS
Knaccudukanmss mexanusmoB aacopOruu (pusnueckas amcopOuus, XeMOCOpOIUs W
noHooOMeHHas ancopOrms). [Ipupona agcopOrmoHHBIX cril. OCOOSHHOCTH COCTABJISIFOIIMX
cun Ban-nep-Baansca (OpHMEHTAIMOHHBIX, HWHAYKIMOHHBIX M JUCIEPCHOHHBIX) TIpU
azcopOuuu. YpaBHEHUE AJIs IOTEHLIUAIbHONW SHEPTUH B3aMOIEUCTBUS aToMa (MOJIEKYJIbI) C
MMOBEPXHOCTHIO TEJa.
AncopOuusi ra30B M MapoB Ha OJIHOPOAHON NOBEPXHOCTU. 3akoH l'eHpu. YpaBHeHue
M30TEPMBI MOHOMOJIEKYJISIpHOH ancopOumu JIenrmiopa u ero ananus. OnpeaeneHue KOHCTAaHT
3TOro ypaBHeHHs (nuHeiHass Qopma ypaBHeHHs JleHrmropa). YpaBHenue @DpeitHmxa.
Teopus nmonumonexynsipor aacopOuuu bpynayspa, Dmmera, Tennepa (B2T), ypaBHenue
M30TEePMBI a7iIcopOIuu, ero aHanu3. Jluneitnas popma ypasuenust BOT u pacyeT ero KOHCTaHT.
Onpenenenue yaenbHoOU nmoBepxHoctu Mmeroaom bOT.
AncopObuus ra3oB M NapoB Ha NOPUCTBIX Marepuanax. KojaumuecTBeHHbIE XapaKTEpUCTHKU
MOPUCTHIX MaTepuanoB. [lopucTeie Tena KOPMYCKYISIPHON, KPUCTAIIUYECKOH M TyOYaTou
CTPYKTYpBbI, MeTO/bI UX noiydenus. Knaccuduxamus nop no JJyOuHuny u ee B3auMOCBSI3b C
TEOPHUSIMH aZCOPOIIH.
Teopusa KanwuIApHON KOHAEHCAuu. KanmwispHO-KOHIEHCAlMOHHBIN rucrepesuc. Pacuer
MHTETpaJIbHON U U} epeHnanbHOM KpUBBIX pacnpeieleHus o0beMa mop Mo pasmepam.
OcobenHocTr acOpOIIMK Ha MUKPOTIOPUCTHIX MaTepranax. [lotentmansuas reopust [lonsau.
AnCOpOLMOHHBIA MOTEHIMAN. XapakTepucTudeckas KpuBas ancopOruu. TemmepaTypHas
WHBAapUAHTHOCTh U a(p(UHHOCTb XapaKTEpPUCTUUYECKUX KpUBBbIX. OOO0OIIEHHOE ypaBHEHHE
Teopun JlyOuHMHA 0OBEMHOrO 3alOJHEHUsT MUKPOIIOp, YacTHBIE ClIydal 3TOTO0 ypaBHEHHUS
(ypaBHenune JlyOmnuna-PamymikeBuua). AjcopOius Tra30B W MMapoB B XUMHYECKOU
TE€XHOJIOTHH.
AncopOuusi MOBEPXHOCTHO-aKTUBHBIX BellecTB. BiusHue crtpoenust monekyn [IAB nHa
MOBEPXHOCTHYIO aKTUBHOCTb, TMpaBmio J[rokmo-TpayOe. 3aBHCHUMOCTbh MOBEPXHOCTHOTO
HaTSKEHMsI OT COCTaBa pacTBOpa MpH coOI0eHUH 3aKoHa ['eHpu u ypaBHeHus JIeHrMiopa.
VpaBuenue IlIumkoBckoro. VYpaBHEHUS COCTOSHHS Ta3000pa3HbIX IMOBEPXHOCTHBIX
(amcopOIMOHHBIX) IUIEHOK. THWIBI  MOBEPXHOCTHBIX IUIGHOK W  OMpEIeieHHuE UX
xapakTepucTuk. Becwl Jlenrmiopa. ®DakTopbl, OINpENEIAIONINE AarperaTHOE COCTOSTHUE
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a7IcOpOLMOHHBIX TUIEHOK. OrmpeneneHue CTPOeHUs aJCOpOIMOHHOTO CJI0S M pa3MepoB
Mmoutekyn [TAB.
Paznen 4. Dnexrpuyeckyre sBJICHUs HA IOBEPXHOCTH
HBoitnoit snmekrpudeckuii cior (JIDC), mexanm3mer obpazoBanus JOC. CooTHomeHUs
MEXAY OJJIEKTPUYECKUM IMOTEHIIMAJIOM M TIOBEPXHOCTHBIM HATsHKEHHEM (ypaBHEHHS
Jlunnmana). DNeKTpOKalWUIApHbIE KpUBBIE M ompexaeneHue mnapamerpoB /[ID9C mo stum
KpPUBBIM.
Oo6mue npencrasienust o teopusix crpoenus [IIC. Teopus ['ym — Uenmena. YpaBHeHUe
[Tyaccona-bonbumana nis auddysnoit yactu J19C u ero pemenue. Tommunaa quddy3Horo
CJIOSI ¥ BIMSIHUE HA HEe Pa3NUYHBIX (haKTOpOB. J[BOWHONM 3>NMEKTPUUYECKHN CIOW MO TEOPHU
[tepna, nepe3apsaka moBepxHocTH. [ Ipumepsr oopazoBanus 19C. Munemibl U UX CTPOCHHE.
YeTbipe BUA 3JIEKTPOKMHETUYECKUX SIBJICHUMN. DIEKTPOKUHETUYECKUI IOTEHIMAN U BIUSHUE
Ha HEro pa3inyHbIX (hakTopoB. YpaBHeHue I'enbMrosbia-CMOIIyXOBCKOTO ISl CKOPOCTH
nepeHoca MpU dBJIEKTpoocMoce M 3nekTpodopese. DdhekTsl, HE YUHUTHIBAEMBIE 3TUM
ypaBHEHHEM (IIOBEPXHOCTHAsE MPOBOJAUMOCTH, JJIEKTPOPOPETHUECKOE TOPMOKEHHUE,
penakcanroHHbIN 3 dekr). [IpakTruueckoe uCroiIb30BaHUE IICKTPOKUHETUYCCKUX SIBJICHUH.
Paznen 5. Kunetnueckue CBOMCTBA IMCHEPCHBIX CUCTEM
OCHOBBI C€IMMEHTALMOHHOTO aHaau3a. CBsI3b CKOPOCTU OCAXKIAECHMSI YaCTHUI[ C UX Pa3MEPOM.
VYcnoBusa cobmopenust 3akoHa Ctokca. CeTUMEHTAMOHHBIA aHalW3 MOJUAMCIIEPCHBIX
cucreM. KpuBas cenumenrauuu. KpuBble pacnpenenaeHuss 4YacTuULl [0 pajdycam.
DKCrepuMEHTAIbHBIE METO/IbI B CEIMMEHTAIMOHHOM aHAIU3e.
MonekynsipHO-KUHETHUYECKass  MpuUpoja OpOyHOBCKOro  JBHKeHUs. CBS3b  MEXIYy
CPEIHEKBAAPATUYHBIM CABUTOM 4YacTHIl U Koddduuuentom auddy3un (3aKkoH DUHIITEHA-
CMOyX0oBCKOro). OKCIepUMEHTallbHas IpOBEpKa 3akoHa OWHIITEHHa-CMOIyXOBCKOTO.
CrnenctBust U3 TeOpUU OPOYHOBCKOTO JIBHKEHUS.
CenumeHTanimoHHO- AU Y3UOHHOE paBHOBECHE, TUIICOMETPUYECKHUIA 3aKOH.
CenuMmeHTalIMOHHAS YCTOMYUBOCTD TUCIIEPCHBIX CUCTEM.
Paznen 6. ArperatuBHas ycTOMYHMBOCTD M KOAryJISUs JUCTIEPCHBIX CUCTEM
OO1u1re BOMpoChkl YCTOMUMBOCTU AUCHEPCHBIX cucTeM. CeaMMEeHTallMOHHAs U arperatuBHas
ycToHYuBOoCcTH cucTeM. JlnopunbHble H  JIHMO(OOHBIE CHUCTEMBI: CaMOIPOU3BOJIBHOE
o0pa3oBaHMe OAHUX M HEOOXOAMMOCTb cTabuiam3auuu Apyrux. Kpurepuil nuopmibHOCTH
cucreMm o Pebunnepy-llykuny.
JInopwmneHele aucnepcHble cucTtembl. Kiaccudukanus u  olmas XapakTepUCTHKa
MMOBEPXHOCTHO-AKTUBHBIX BeIIECTB. TepMOAMHAMMKA M MEXaHHU3M MHIIEII000pa30BaHUsl.
Crpoenne wmunemn [IAB. ComoOunuzanus. OcHOBHbIE (akTOphl, BIHSIOLIME Ha
KPUTHYECKYIO KOHILIeHTpauuio muieioodpaszoBanus (KKM). Meroast onpenenenus KKM.
IIpumenenne [TAB.
JInodobuble tucnepcHble cucTeMbl. PaKTOPbl YCTOMYMBOCTH JIMOPOOHBIX cucTeM. boicTpas
u MeJuleHHas koarynsauusa. Kunernka koarymauuu no CmoayxoBckomy. OmpenerncHue
CKOpPOCTH ¥ BpEMEHH MOJOBUHHOM KOAryJuy. 3aBUCUMOCTb YUCIIa YACTHI] pa3HOIO MOpsiiKa
OT BPEMEHH.
OcHoBHble monoxkeHus: Tteopuu Jlepsruna, Jlanmay, ®epses, OsepOeka (JIDO).
PacknuHuBarolee faBj€HWE U €r0  COCTaBIAIOIIME. OHEPrUs AIIEKTPOCTATUYECKOTO
OTTaJKMBaHUS TPU B3aMMOAECHCTBUM cllabo3apsKeHHBIX MoBepxHocTed. CHilbl M 3HEPTUs
nputskeHus. OOIee ypaBHEHHME s SHEPrMM B3aUMOJCHCTBHS JUCHEPCHBIX YaCTHII.
[ToTeHunanpHbIe KPUBBIE B3aUMOCHCTBHS YaCTUI B HOHOCTAOMIN3UPOBAHHBIX AUCIIEPCHBIX
cucremax. IloreHnManbHBI Oapbep M €ro 3aBUCHUMOCTb OT TOJIIIMHBI AU((y3HOTO Closl.
Koarymsus B mepBoM U BTOpoM MHHHMyMax. HelTpanuzannoHHas ¥ KOHLEHTpallOHHAsS
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koarymsanusi. [Topor Owictpoit koarymsmuu. [IpaBumo Ilymwie-I'apau. 3akon JlepsruHa.
Crabunusanus IMCIepCHBIX CHCTEM BRICOKOMOIEKYIApHbIME coequnenusimu (BMC) u TTAB.
MeToapl OYMCTKH TMPOMBIIUICHHBIX U OBITOBBIX CTOKOB, OCHOBaHHbIE Ha H3MEHEHUU
arperaTuBHOM U CEIMMEHTALIMOHHON YCTOMYUBOCTH AUCIIEPCHBIX CUCTEM.
Paznien 7. CTpyKTypooOpa3oBaHKe U CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA JAMCIIEPCHBIX
CUCTEM

Tunsl cTpyKTyp, 00pa3yroMIMXCs B arperaTUBHO-YCTOMYMBBIX U arperaTUBHO-HEYCTONYHUBBIX
JUCHEPCHBIX cHUcTeMax. JKHIKOKPUCTAJUIMUECKOE COCTOSIHME arperaTMBHO-YCTOMYMBBIX
JUCIIEPCHBIX CUCTEM.
Bo3nukHoBeHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOWYMBBIX  (JIMO(OOHBIX)
JUCIEPCHBIX  cUcTeMax. DB3auMoOcBsI3p MeXAy BHJAOM IOTEHIMAIBHOW  KPUBOU
B3auMozeiicTBus vactul, (mo teopun JJIPO) u TUNOM BO3HUKAIOUIUX CTPYKTYP.
KoarymimOHHO-TUKCOTPOIIHBIE M  KOHJACHCALMOHHO-KPUCTAJUIM3ALUOHHbBIE CTPYKTYpHI.
[lepexon omHUX CTPYKTYp B Apyrue. Teopust cTpykTypooOpa3oBanus ((pusnko-xumMuyeckas
MEXaHHMKa) KaK OCHOBA MOJYYEHHS HOBBIX MaTEPHUAaJIOB.
Peonornueckuii MmeTo1 uccne0BaHus TUCTIEPCHBIX cucTeM. OCHOBHBIC TOHSITHS U UJ1€aTTbHBIE
3aKOHBI PEOJOruu. MoJenupoBaHHE PEOJOTMYECKUX CBOMCTB Tesl. Mojens Makcsenna,
mopenb Keapsuna-doiirra, Mojaens buarama.
Knaccudukanus AuCEpCHBIX CHUCTEM MO CTPYKTYpPHO-MEXAaHHUYECKHM  CBOMCTBaM.
HploTOHOBCKME M HEHBIOTOHOBCKHE KHUAKOCTU. llceBnoruiacthueckue W JAUJIATAHTHBIE
KHUJAKOCTHU M TBEpAOOOpa3Hble Tena. BS3KOCTh JKUIAKUX AarperaruBHO YCTOWYHMBBIX
JUCHEPCHBIX cucTeM. YpaBHeHus OiHmTeiina, Illtaynunrepa, Mapka-Kyna-XayBuHka.
Peonornueckue cBoiicTBa CTPYKTYPUPOBAHHBIX KUAKOOOPA3HBIX U TBEPA0OOPA3HBIX CUCTEM.
8. 3akiitoueHue
[loBepXxHOCTHBIE ABJIEHHS U JUCIIEPCHBIE CUCTEMbBI B XMMUUECKOM TexHoaoruu. Komnonanas
XUMHS M OXpaHa OKPYKarOUIEH CPEbI.

AHHOTALUS K TPOTPAMME JIMCLIATIIAHBI
CAHAIUTHICCKAA XUMUA U (1)]/]3I/IKO-XPIMI/I‘IQCKI/I€ METOAbI AaHAJIU3A»

1. IIEJIN Y 3AIAYY JUCHUTIINHEI

[Iporpamma cocTaBieHa B COOTBETCTBUU C TpeOoBaHUsIMU DenepaibHOTO TOCYIapCTBEHHOTO
obpazoBarensHoro crangapra (OGI'OC BO) ans Becex npoduneii Hanpasnenus noarorosku 18.03.01
«XuMUYecKass TEXHOJIOTUSI», PEKOMEHIAMIMU METOJUYECKON KOMUCCHU M HAKOILJIEHHOTO OIbITa
npenofaBaHusl IUCHUIUIMHBL Kadeapoit ananmutuueckoil xumuu PXTY wum. JI.U. Menneneesa.
[Iporpamma paccunTana Ha U3y4€HUE TUCIUTIIUHBI B TEUEHHUE OJTHOTO CEMECTpa.

Hucuunnuua «Ananumuyeckana Xumua u QU3UKO-XUMUYECKUE MeEmOoOobl aAHATU3AY
OTHOCHUTCSI K 0a30BOM YacTH MUCUMIUIMH y4eOHOro miana. [IporpaMma AUCIUTUIMHBI MPE/IOIaraeT,
4TO 00ydarouuecs UMEI0T TEOPETUUYECKYI0 U MPAKTUYECKYIO TTOJITOTOBKY B O0JACTH MaTeMaTHKH,
¢buznky, 001Iel 1 HEOpPraHMYEeCKONH XUMHUHU.

Heap aucuMmIMHBI — TpUOOpeTeHUE OOYUYAIOIIMMUCS 3HAHWK 1O OCHOBHBIM TpyIMIaMm
METOJIOB XHWMHUYECKOTO aHaln3a, Haubojiee MIMPOKO MPUMEHSIEMBIX B TPOMBIIUICHHOCTH |
HCCIIEIOBATENLCKOM paboTe, a TakKe KOMIIETEHIMI, HEOOXOIUMBIX XMMHUKAM-TEXHOJIOTaM BCEX
CIIENUATLHOCTEH /I PENICHHS] KOHKPETHBIX 3a/1a4 XMMHUYECKOTO aHAIH3a.

3agava TMCHUNIHHBI — 3y4YeHUE TEOPETUIECKIX OCHOB XMMHUECKUX U HEKOTOPHIX (PU3UKO-
XUMHUYECKUX METOJOB aHaJn3a; O3HAKOMJIICHHE C TPHHIUIAMH pPabOThl OCHOBHBIX MPHUOOPOB,
UCTIONB3YEMBIX B (DU3UKO-XMMHUYECKUX METOJAX aHalIu3a; W3Y4YeHHE METPOJOTHYEeCKHX OCHOB
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AQHAJTUTUYECKON XHMMHH; O3HAKOMJICHHME C METOJIaMH, IIUPOKO HCIIOIb3YEMBIMHU B COBPEMEHHOMU
AQHAJMTUYECKOMN MPAKTHUKE.

Jucuunnuna «Ananumuyeckana Xumua u QU3UKO-XUMUYECKUE MEmOoobl aAHANU3AY
npenogaerca B 4 cemectpe. KOHTpoJib yCHEeBaEMOCTH CTYIAEHTOB BEIETCS IO MPUHATOW B
YHUBEPCUTETE PEUTUHTOBOM CUCTEME.

2. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJINHbI

W3yueHne AMCUMIUIMHBL «AHanumuyeckas Xumus U QUIUKO-XUMUYECKUE Memoobl
ananu3za» TPHU TOATOTOBKE OakanaBpoB Mo HampaieHHio moarotoBku 18.03.01 «Xumudeckas
TEXHOJIOTHUS HAIPABJICHO HA MPUOOPETEHHE CICAYIOMINX 00MENpOoecCHOHATBHBIX KOMITCTECHIIHNA:

- CIOCOOHOCTHIO M TOTOBHOCTBIO HCIIOIH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUTUIAH
B nipodeccuonanbHoi nesteapHocT (OITK-1);

TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS O CTPOCHUU BEIIECTBA, MPUPOJC XUMHYECKON CBSI3U B
Pa3IMYHBIX KJIacCcaX XUMHUYECKUX COCIMHECHUH Uil TIOHUMAHUs CBOWCTB MAaTEPUATIOB U MEXaHH3Ma
XUMHYECKHX IPOIIECCOB, MPOTEKANUX B okpyxkarorieM mupe (OITK-3).

B pe3ynbrate u3yueHus AMCUUILUIMHBI CTYACHT OakagaBpHaTa J0JKEH:
3namy:
e OCHOBHBIC IOHSTHS, TEPMUHBI, METOJbl M IPUEMbl KAYECTBEHHOI'O M KOJIMYECTBEHHOTO
XUMHYECKOI0 aHaJIN3a;
e TEOPETUYECKHE OCHOBBI (PU3UKO-XMMHUECKIX METO/IOB aHAIIH3a,
e IPUHUUIBI PAOOTHI OCHOBHBIX IPUOOPOB, UCIIOJIB3YEMbIX JUIsSl IPOBEJCHUS Kau€CTBEHHOTO U
KOJIMYECTBEHHOTO aHAJIN3a;
Ymemy:
e IPUMEHATH NIPUOOPETEHHBIE IPAKTUUECKUE HABBIKU B IPOPECCUOHAIBHOMN NEATEIBHOCTH IS
pelIeHNs] KOHKPETHBIX 3a/1ay;
e TPOBOJIUTH OOOCHOBAHHBIN BHIOOP METO/1a aHAJIN3A C YYETOM Lieled U 0COOEHHOCTEN TaHHOM
IIPAKTUYECKON 3a7a4uu;
e TPOBOJUTH PACUEThl HA OCHOBE MTPOBEEHHBIX HCCIIEI0BAaHUI;
e IPOBOJUTH METPOJOTUYECKYIO OLIEHKY PE3YJIbTATOB KOJIMYECTBEHHOIO XMMHUYECKOT O aHAIIN3a
Braoemy:
e OCHOBAaMH METPOJIOTMYECKOMN OLEHKU PE3yJIbTaTOB KOJNYECTBEHHOTO XUMUUECKOT O aHAJIN3a;
e IpUEMaMH UHTEpPIPETALUU PE3YyIbTATOB aHAIN3a HA OCHOBE KBAIMMETPUUYECKUX OLIEHOK;
e METOJOJOrMed XUMHUYECKMX U  (PU3MKO-XMMHUYECKMX METOJIOB aHalu3a, LIUPOKO
HCIIOJIB3YEMBIX B COBPEMEHHON aHAJTUTUYECKOM MPAKTUKE;
e OCHOBaMM CHUCTEMbI BBIOOpPa METOJOB KAa4ECTBEHHOI'O M KOJMYECTBEHHOTO XUMHUYECKOTO
aHaIM3a JUIsl pelIeHUsT KOHKPETHBIX 3a7a4.

3. COAEP) KAHUE JNCHUIIJIMHBI

Pazgea 1. UnenTudukanus HOHOB 3J1eMEHTOB B PAaCTBOPax

1.1 BBenenue B COBpEMEHHYIO aHAIUTUUYECKYIO XUMHIO.
AHanuTHYecKas XMMHUSl KaKk OCHOBA METO/I0OB M3yU€HUS! U KOHTPOJISI XMMHUYECKOTO COCTaBa BEIIECTB
B MaTepHAIbHOM IPOU3BOJICTBE, HAYYHBIX HCCIEJIOBAaHMIX, B KOHTPOJE OOBEKTOB OKpY’Karomien
cpenpl. Buabsl aHamuza. DJIeMEHTHBIA, MOJEKYJISpHBbINA, (a3oBbIi M W30TOMHBIA  aHaIM3.
KonuuecTBeHHBII W KAYECTBEHHBIM AHAIW3 OPraHUYECKUX M HEOPraHMYECKHX BEIIECTB.
XuMuyeckue, GU3NKO-XUMHUYECKHE METO bl aHAJIN34a, UX B3aUMOCBSI3b, COOTHOLIEHHE U IPUMEHEHUE.
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AHaTMTUYECKUA CUTHAJI KaK HOCUTEJIb KaYeCTBEHHON M KOJIMYECTBEHHOW MH(pOpMaIuu 00 00beKkTe
aHanmu3a. IlocTaHOBKa aHANWTUYECKOM 3agaud. ANTOpPUTM TPOBEACHUS aHanu3a: oTOOp
cpenHedl mTpoObl, MOJATOTOBKAa MPOOBI K aHAIMU3Y, M3MEPEHHE AHAIUTUYECKOrO0 CHUTHAjla U €ro
METPOJIOTMYECKasl OLEHKA, pacueT pe3yslbTaToOB aHalIM3a U UX UHTepnpeTanus. [Ipumepsl pemeHus
3a]a4 aHAJIMTHYECKOI0 KOHTPOJII B XMMHUYECKON TEXHOJIOTMH, B aHAJIN3€ OOBEKTOB OKpYKarolen
cpeapl U ap. [IoHATUS O COBpEMEHHBIX METOAAX 3JIEMEHTHOIO aHAJINW3a: aTOMHO-PMUCCHOHHBIN
aHaJIU3, aTOMHO-a0COPOLIMOHHBIN aHANU3, PEHTIeHO(IYyOPECLEHTHBINA aHAIN3.

1.2 Crenudmka 3a1a4 aHaTUTHYECKON XUMUMU.

OcHOBHBIE TEpMHHBI aHATUTHYECKOM xumuu. OOHapyxkenue. OmnpeneneHue. AHaIU3.
AHaJIUTHYECKHE XHMMHUYECKHE pPEaKIUU KaKk OCHOBa XMMMUYECKOro aHaiu3a. KauecTBeHHbIE U
KOJIMUECTBEHHbIC AHATUTHYECKHE XMMHUYECKUE peakuuu. TpeOoBaHUS, MPEIbSBISEMbIe K HHM.
Cremduka aHAIUTHYECKUX pPEAKIMH, HCIONIB3YeMBIX B aHain3e. AHanuThdeckas ¢opma u
AHAIUTUYECKUE MPU3HAKU. AHATUTUYECKUE PEaKIIMU U aHanuTH4ecKue 3(pdeKTsl. XapakTepucTUKU
AQHAJTUTHYECKUX PEAKUUI: YyBCTBUTEIBHOCTh, M30MPATENBLHOCTh (CENIEKTUBHOCTH). ['pymnmoBele,
oO11me, yaCTHbIE, XapakTepHble U crienupuyeckue peakuuu. [IyTu noBwimeHuss U30UPATEIBHOCTH U
YYBCTBUTEJIbHOCTH AaHAIUTUYECKUX PEAKIUI.

1.3 XuMunueckue paBHOBECHSI B TOMOT€HHBIX U F'€TEPOTr€HHbIX CUCTEMAX, IPUMEHSIEMBIX B
AHAJIMTUYECKON XUMHUH.

OcHOBHBIE THUIIBI pEaKIUil, NPUMEHAEMbIX B AaHATUTHYECKOW XUMHUU (OCAKICHHUS,
KHCJIOTHOOCHOBHBIE, KOMIUIEKCOOOpA30BaHUs, OKHCIIEHUSA-BOCCTAaHOBJIEHUs). COCTOSIHME HMOHOB
3JIEMEHTOB B pacTBopax. KOHCTaHTHI paBHOBECUs aHAIUTHUYECKUX PEAKIUH: TEPMOAMHAMUYECKHUE,
KOHUEHTPAallMOHHbIE,  YyCJOBHbIE. DakTOpbl, BIMSIOIIME Ha XMMHYECKOE paBHOBECHE
(xoMIiekcooOpa3oBaHue, OOpa30BaHHME MAOPACTBOPUMBIX COCIMHEHUH, W3MEHEHHE CTEleHU
OKHCJICHHS ONPEENIIEMOr0 MOHA, BIUSHUE NMPUPOIbl PACTBOPUTENS, HOHHOM CUJIBI, TEMIIEPATYpHI,
COCTaBa pacTBOpa).

PaBHOBecus B aHATMTUYECKH BaXKHBIX IPOTOJUTHUECKUX cucTeMax. KOHCTaHThI KUCIIOTHOCTH
U OCHOBHOCTH. YpaBHEHHsA MaTepualbHOro Oamanca. Berumcnenue pH pacTBOpoB KHCIOT U
OCHOBaHUM pa3IMYHOM CHUJIbI, CMECel KHCIOT U OCHOBaHMI. bydepHbie pacTBOpBI, HCIIONb3yEMbIE B
XUMHYECKOM aHaIM3€e: UX COCTaB, CBOICTBa (OydepHas eMKkocTh, 001acTs OydepupoBanus), pacyeT
pH, npuMeHeHne B aHaTMTUYECKON XUMUH.

AHauTHYECKUE peaKIui KOMITJIEKCOOOPa30BaHus, OCAKICHUS, OKUCICHUSI-BOCCTAHOBIICHHS.
OO0mue, cTyneHYaTble W YCJIOBHBIE KOHCTAHTHl YCTOMUMBOCTH KOMIUIEKCHBIX COEJUHEHHMH.
Hcnonb30BaHue peakuuil KOMIJIEKCOOOpa30BaHUS B AHAJIUTHUECKOW XUMMU (OOHapyXeHHe u
KOJIMYECTBEHHOE OINpeJelieHne, MackupoBaHue). lcronb3oBaHue peakluil OCaXACHUS B
aHaTUTHUYECKUX IlensiX. KoHcTaHTa paBHOBECHS pEAaKUUH OCaXKICHHUS-PAaCTBOPEHUs; (PAKTOPBI,
BJIIMSIIOLIME HAa PacTBOPHUMOCTb OCAAKOB. Pacuer ycnoBHil OcaJeHHS W PACTBOPEHMSI OCAIKOB.
OKHCIUTENBHO-BOCCTAHOBUTENbHBIE paBHOBeCHs. CTaHAApTHBIA W PEATBHBIM  OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE MIOTEHIHAIIBI.

Xumuueckue u (puU3MKo-XxMMHUYeckue crocodbl omnpeaeneHus pH pactBopoB. PaBHoBecus
AQHAINTUYECKUX PEaKIMH KOMIUIEKCOOOpa3oBaHUs W ymnpaBiieHHe UMHU. DakTOphl, BIMSIONIME HA
HaIPaBJIEHUE OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii. KoHcTaHTa paBHOBECHS U €€ XMMHKO-
aHaNMTUYecKoe 3HaueHue. Pacuet koahPpuieHToB MOOGOYHBIX PEAKIIUA.

1.4. KavecTBeHHbIE M KOJIMYECTBEHHBIE AHATUTHYECKHE PEAKIMU C OpPraHu4YeCKUMHU
AQHAIUTUYECKUMU peareHTaMy B aHAJIM3€ HEOPTraHMYECKUX BEIIECTB.

Oprannyeckue ananutudeckue pearentsl (OP). Knaccudukanus OP mo tumy peakuuii ¢
HeoprannyeckuMu nonamu. Kommnekcoo6pasyrommue OP u ctpoeHue nux Mosiekyin: pyHKIIHOHAIbHO-
aHAJTIUTHYECKas M aHAJMTUKO-aKTUBHAs Ipymiibl. OCOOEHHOCTH U IPEUMYIIECTBA Hcoib30BaHus OP,
obOnactu npuMeHeHus. JlOMOJHUTENBHO: Teopus AeWcTBUA KomIuiekcooOpasywomux OP, yuer
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noHHoro coctosinust OP u Metaiuia. ['unore3a aHanoruii ¥ MpakTUYECKUE BbIBOIBI U3 Hee. [Ipupona
XUMHUYECKOU CBA3UM B KoMiuiekcax OP ¢ moHamMu METalLIOB U €€ MPOSABJICHUC B IBECTHOCTU
koMmIuiekcoB. Peakiiuu OP ¢ xpomodopHbIMU 351eMeHTaMU. IHTEHCHBHOCTh OKPACKH aHAIUTUYECKUX
GopM M UHTEHCHUBHOCTH MOIJIOMIEHUS. lcmonb30BaHMe peakiuii OpraHUYecKUX pPEareHTOB B
boTOMETpUYECKOM aHATIU3E.

Pa3gen 2. KoinyecTBeHHBIN XUMHUYECKUH aHAJIN3

2.1. ITpuHIMIBL ¥ 331291 KOJIMYECTBEHHOT'O aHAIIH3A.

Knaccudukanus MeToq0B KOJUYECTBEHHOTO aHaiu3a. TpeOoBaHus, NpeabsBlIsIeMble K
XUMUYECKUM PEAKIUSIM B KOJMWYECTBEHHOM aHaju3e. JTallbl KOJIMYECTBEHHOTO OIpEeIeICHUSI.
XapakTepucTrKa pe3yabTaToB KOJIMYECTBEHHOTO XMMUYECKOro aHaiu3a. OnpeeneHue coiepKaHus
BEIIIECTBA B PacTBOpE, pacueTHbIie popmyibl. CriocoObl MpeaCcTaBIeHNS Pe3yIbTaTOB aHaimu3a. TecThl
Ha BBIABJICHHE CUCTEMAaTUYECKHX IOrPEIIHOCTEN B PE3yJbTaTax KOJWYECTBEHHOI'O XHMHUYECKOIO
anaym3za. [Ipo6ooTOop 1 MPoOOMOATOTOBKA.

2.2. TutpumeTrpuyeckuii anaau3. TUIBI peaknii, UCIIOJIb3YEMbBIX B THTPUMETPUH.
TpeGoBanwsl, IPEABABISAEMBIC K HUM.

[Mpunuun Tutpumerpuu. TutpoBaHue u ero stambl. ['paduueckoe n3odpaxeHue mporecca
TATPOBAHUS — KPUBBIE TUTPOBaHMS, HX BuHAbl. (CKayok Ha KPUBOW THUTPOBAHHS, TOYKa
skBuBasieHTHOCTH (T.D.) m koHeunas Touka TtutpoBanus (K.T.T.). IlepBuunbie ¥ BTOpPHYHBIE
crangaptel. [IpueMpl TUTPUMETPUUYECKOTO aHaIu3a: MPsSIMOE U 0OpaTHOE TUTPOBAHUE, KOCBEHHBIE
MeTONbl. THUIBI peakluuid, HUCHONB3YEMBbIX B TUTPUMETPHUYECKOM aHanu3e; TpeOoBaHUS,
MPEABSIBIISIEMBIC K HUM.

JlononHuTepHO: HHCTpYMEHTANIbHBIE MeTO1bl MHANKAUUK TJ. [loTeHmoMeTpruyeckoe TUTPOBAHUE.
Meron I'pana. [Ipyrue criocoObl yCTaHOBIIEHUS KOHEUHON TOUKH TUTPOBAHUS.

2.3. Peakiuu HeUTpan3aluy B KOJIMYECTBEHHOM XUMHUYECKOM aHaJu3e.

Metoapl KUCIOTHO-OCHOBHOTO TUTPOBaHUsA. CyIIHOCTh METO/Ia KUCIOTHO-OCHOBHOTO THUTPOBAHUS.
KpuBble KHCIOTHO-OCHOBHOTO THUTPOBaHMs. Pacder M MOCTPOEHHE TEOPETHYECKUX KPUBBIX
TUTPOBAHUS CHJIbHBIX U CIA0BIX OJTHOOCHOBHBIX MPOTOJUTOB. DAKTOPHI, BIUSIONINE HA BEIIUYUHY
CKayKa Ha KPUBBIX KHUCJIOTHO-OCHOBHOTO TUTpoBaHUsS. CIOCOOBI YCTaHOBJIEHHUS KOHEYHOW TOUKH
TUTPpOBaHUA. KHCIOTHO-OCHOBHBIE WHAMKATOPBI, WHTEpPBA] IMEpEeX0oJa OKpPacKu HHAUKATOPA,
nokazarenb TutpoBanus (pT). [IpaBuno BeIOOpa MHAMKATOPA Al KOHKPETHOTO CIydasi TATPOBAHMSL.
IIpakTrHueckoe [IPUMEHEHUE peakuuin KUCJIOTHO-OCHOBHOI'O B3aUMOJICHCTBUSI.
[ToTeHIIMOMETPUYECKOE TUTPOBAHME HA OCHOBE PEAKIMH KUCIOTHO-OCHOBHOTO B3aUMOJCHCTBUSI.
NHaukaTopHBIE MOTPEITHOCTH U X OIEHKA.

2.4. AHanuTHYECKHE PEeaKIUHU KOMIUIEKCOOOpa30BaHMS U OCAXACHHUS B KOJIUYECTBEHHOM
XAMHYECKOM aHAJIU3E.

Hcnonb30BaHne KOMILJIEKCOOOpa3oBaHUsA B XHMMHUYECKOM aHanuie. Heopranmdeckue u
OpraHuvecKkre JuraHjabl. KOMIUIEKCOHBI M HMX CBOWCTBA. YCJIOBHBIE KOHCTaHThl YCTOMYMBOCTH
KOMIUIEKCOHATOB U UX MPAKTHYECKOE UCONIb30BaHKe. OO0CHOBaHUE BEIOOPA ONTUMANIBHBIX YCIOBHMA
KOMIUIEKCOHOMETPHYECKOTO THUTPOBaHUA. KpHBbIE KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMS.
®DaxTOopHkI, BIUSAIONIME HA BETUYNHY CKayKa Ha KPUBBIX TUTpoBaHMs. CriocoObl yctaHoBIeHUs T.93. u
K.T.T. MeramioxpomMHble HWHIUKATOPbI, NPUHLUMN UX JeicTBUsA. Bpibop wunaukaTopa i
KOHKPETHOTO ciayvas TUTPOBAHUS. AHanmuTHYeCKHe BO3MOKHOCTH MeToaa
KOMILJIEKCOHOMETPUYECKOTO TUTpPOBaHMs. [IpMeHeHne KOMIJIEKCOHOB B aHAIMTUYECKOW XUMHUU B
KaueCTBE MACKHPYIOIIMX areHTOB. [IprUMeHeHne XMMHUYECKUX PEeakIuil KOMILJIEKCOOOpa30BaHUS B
(GhOoTOMETPUUYECKOM aHAJIN3Ee, B METO/I€ KOHIYKTOMETPUYECKOTO TUTPOBAHUA. Peakmuu ocakaeHHs
B  KOJIMYECTBEHHOM XHMHMUYECKOM aHanu3e. ['paBumerpuueckuii aHanu3. Teopernueckoe
000CHOBaHUE BHIOOPA ONTUMAJIBHBIX YCIOBUN OCAXACHUS KPUCTATUTMYECKUX U aMOP(HBIX OCAIKOB.
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[IpyuMeHeHne XUMUYECKUX PEeaKluil OCaKICHHUS B METOJE MOTEHIMOMETPHUYECKOrO TUTPOBAHUS, B
MeTonie TypOuaumerpuu. OCOOEHHOCTH peakluii KOMILIEKCOOOpa3oBaHUS (XenaTooOpa3oBaHMs)
noHoB MeTajuioB ¢ DITA. OcanutenbHOE TATPOBAHUE.

2.5. AHanUTHYEeCKHE PEaKIK OKUCICHUS-BOCCTAHOBIICHUS B KOJMYECTBEHHOM XUMHUECKOM
aHanmse.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHASL ~ PEAKIUsi W OKUCIUTEIbHO-BOCCTAHOBUTEILHBIN
noteHuuan. KoHCTaHThl paBHOBECHS OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. Beibop TuTpanTa
U ONTUMAIIbHBIX YCIOBUN TUTpOBaHUsA. KpHBbIE OKHUCIUTENIFHO-BOCCTAHOBUTEIBHOTO THTPOBAHUS.
@DakTophl, BIUAIONIME HA BEIMUYMHY CKauka Ha KPUBOW TUTpoBaHUA. HIMKANUs KOHEYHON TOYKU
TUTPOBaHHUA XHMHUYECKUMH H  (U3MKO-XUMHUYECKUMH MeTojnamu. IlepmaHranaromerpus.
XapakTepucTuka MeToJa. YCIOBUS MPOBEACHUA MEPMAHTAHATOMETPUUYECKUX OIpPEACTICHUI.
BewectBa, omnpenensieMbple MepMaHIAaHATOMETPUYECKUM METOJAOM. JlOCTOMHCTBA M HENOCTATKH
metona. HMomomerpus. XapakTepucTUKa METOZAa, YCIOBUS MPOBEACHUS HOJOMETPHUUYECKOIO
onpezeneHus: BewecTB. JOCTOMHCTBA W HENOCTAaTKU Meronaa. [IpumeHeHue peakuuil OKHUCICHMS-
BOCCTAHOBJICHHSI B METO/I€ TOTEHIIMOMETPUYECKOTO TUTPOBAHHUSI.

2.6. NonooOMeHHast xpomarorpadusi B KOJIMYECTBEHHOM XHUMUYECKOM aHAIIN3e.

TpeboBanusi, npeabsABIsieMble K peaklUsiM MOHHOTO oOmeHa. M3oTepMa MOHHOrO oOMeHa.
Br160p onTHManbHBIX yCI0BU HOHOOOMEHHOTO pa3/ieiieHus BemecTB. [ [pumenenne HOHOOOMEHHOI
xpomaTorpaguu B aHAIUTUYECKOM XWUMHUU OPraHMYECKUX U HEOPraHUYECKUX COCAHMHEHMMA:
pazzenenye, OYUCTKa, KOHLIEHTPUPOBAHUE U T.JI.

Pa3nen 3. BBenenue B pu3nko-xumMmuieckne (MHCTPYMEHTAIbHbIE) METOAbI AHAJIN3a

3.1. ®DXMA — cocTaBHas 4acTh COBPEMEHHOMN aHATMTHYCCKON XUMHUH.

Knaccudpukanus (QU3NKO-XUMUYECKHX METOJOB aHaun3a. AHAIUTUYCCKHH CHUTHAT Kak
nH(popMaTUBHAs (PYHKIIHMS COCTaBa BEIIECTBA U €ro KoJn4yecTBa. [I[puMepbl aHaTUTUYECKUX CUTHAJIOB
u ux usmepenuit B DXMA.

3.2. MeTponornyeckue OCHOBbI AaHATMTUYECKUX METO/I0B.

OCHOBHBIE aHATUTHKO-METPOJIOTUYECKHE XapAKTEPUCTUKN METOJIOB U PE3yJbTaTOB aHAN3a,
CIoCcoOBI UX OIEHKHU: Tpefiesl OOHapyKeHUsI, KOOPPUIINEHT YyBCTBUTEIHHOCTH, HUKHSS U BEPXHSS
rpaHulla JUana3oHa OMPEACISIEMBIX COJEPKAHUM, CEIEKTUBHOCTh, MPEIU3UOHHOCTh B YCIIOBHSIX
CXOAUMOCTH  (TIOBTOPSEMOCTH) M BOCIPOM3BOJMMOCTH, MPABHIBHOCTb, AKCIPECCHOCTD.
O606mmennsie ceenenus o FOCT P UCO 5725 (2002).

3.3. O06mias xapakTepucTKa CIEKTPATBHBIX, YIEKTPOXUMUUECKUX U XPOMATOrpapuIeCcKuX
MeTOJI0B aHanu3a. [IpencraBieHue o GOTOMETPUUECKUX, TOTEIMOMETPUIECKIX METOIaX aHalu3a
¥ MIOHHOOOMEHHOH Xxpomarorpaduu.

4. OFBEM JJUCHUTLJIMHBI 1 BUAbI YYEFHOM PABOTHI

4 cemecTtp
Bug yaue6Ho# paboThl
3E Axan. 4.
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 4 144
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,78 64
Jlexnun 0,45 16
[Tpaktuueckue 3ansatus (I13) - -
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JIaGoparopusie pabotsl (JIP) 1,33 48

CamocrosiTesibHas padoTa 2,22 80

KoHnrtakTHas camocTosTenbHas pabora 0,2

CamocTosTenbHOEe H3YUYCHHUE Pa3ICTIOB TUCIIUILUIHHBI 222 79,8

Buabl koHTpOJIA: 3a4der ¢ OLEHKOM
4 cemectp

Bun yaeOHO# paboThI

3E Actp. 4.
OOm1ast TPy10€MKOCTh TUCIUILTHHBI 4 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 48
Jlekuun 0,45 12
[Tpaktuueckue 3ansatus (I113) - -
JlaGopaTtopHbie padoTsr (JIP) 1,33 36
CamocTrosiTesbHasi padora 2,22 60
KoHTtakTHas camocTosTenbHas pabora 0,15
CaMocTosTenbHOE U3YUYEeHUE PA3AETOB IUCIUTUIMHBI fe 59,85
Buabl KOHTpOJIS: 3ader ¢ OLEHKOM

AHHOTanus padoyeil NporpaMMbl AU CHHUIIIMHBI
«nkeHepHasi rpapuka»

Heab TMCHUNIUHBI — HAYYUTH CTY/IEHTOB BBIMIOJIHATh U YUTATh YEPTEXKHU IO MPaBUIIaM U
YCIIOBHOCTSIM COTJIaCHO CTaHAapTaM €IUHON cucTeMbl KOHCTpyKTOpckoi nokymeHTanuu (ECKJ).
1. B pe3yabTare u3yyeHus JUCHUILIHHBI 00ydaloluiics mo mporpamme GakajiaBpuara
JOJIZKEH:
Obnadoams CIEeAYOIUMU KOMIIETCHIIUSAMU:
— CIOCOOHOCTBIO K CAMOOPTaHU3aIuu U camooOpazoBanuto (OK-7),
— ynpasnenus uadopmanueit (OI1K-5).
3uams:
— c1ocoObl 0TOOpaXKEeHUsI MPOCTPAHCTBEHHBIX (DOPM Ha MIIOCKOCTH;
— TpaBWIA ¥ YCIOBHOCTH MPH BHIIOJIHEHUH YEPTEIKEH;
—  BHJIBI U3JIENIUH U KOHCTPYKTOPCKUX JTOKYMEHTOB;
— Ha ypOBHE MPEACTaBJICHUS XapaKTEPUCTUKU (HPOPMBI U IOBEPXHOCTH U3IEIUH.
Ymemy:
— BBIMOJHATH U YUTATh YEPTEKHU TEXHUUESCKUX U3JEIUN C YIETOM JCUCTBYIONINX CTaHAapPTOB;
—  BBINIOJHATH U YATATh CXEMBI TEXHOJOTHYECKUX MPOIIECCOB;
— HCIIOJIb30BaTh CPEJCTBA KOMIBIOTEPHON TpaUKH JUIl U3TOTOBICHUS YEPTEKEH.
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Braoemy:

— crnocobaMu U MprueMaMu U300paKeHUs IPEAMETOB Ha MIOCKOCTH;

— Trpadudeckum naketom «Kommacy.

2. Kparkoe cogepxxanne JUCHUMINIHHBI:

Pazgen 1. U3nesine 1 KOHCTPYKTOPCKHE TOKYMEHTHI.

3HAKOMCTBO C BHMJAMU M3JEIUNA M KOHCTPYKTOPCKMX JOKYMEHTOB, CXeMbl. Apmarypa
TpyOOIIpoBOJa U3yUeHUE pPe3b0, Pe3bOOBBIX U3/IETUIl U BBIIOJIHEHUE YCKU30B U YepTeKel aeraseil ¢
pe3b0oit.

Pa3gen 2. Coenunenue neraJiei.

CrannaptHblie pe3pOOBbIe n3aenus u coeauHenus. CoequHeHne aetaneil 00ITOM M IIIHIBKOM.
Pe3n0OoBbie TpyOHBIE coenuHenus. [lankoBbie coenunenus. OnanueBbie coequHenus. Hepazbemubie
coeanHeHus aetaneil. ['eomerprueckue XapakTepucTUKU (OPMBI M TIOBEPXHOCTH U3JICTHIA.

Pa3znea 3. UepTeskn cOOPOYHBIX eIMHUIL. JJIeMEHThI KOMIILIOTePHOH rpaduku.

[TpaBuiia BeIMOTHEHHS 1 0OPMIICHHSI COOPOYHOTO UepTeka. JleranupoBaHue yeprexeil COOpOIHBIX
€AMHHUILL. DJIEMEHTBI KOMIIBIOTEPHON TpapuKu.

3. O0beM yueOHO# AN CHUIIJINHBI:

Cemectp
Bcero
2 cemecTp
Bun yuebHoit paboTbl
3E Axan. 3E Axan.
q, q.
OO01mmast Tpy10eMKOCTh TACITUTUTHHBI 4 144 4 144
KonrakTHasi padoTa — ayIuTOPHBIE 3AHATHUS: 1,33 48 1,33 48
Jlekun 0,44 16 0,44 16
[Ipaktuueckue 3ansatus (I113) 0,67 24 0,67 24
JlabopaTtopusbie padoTs (JIP) 0,22 8 0,22 8
CamocrosiTesibHas padora 2,335 84 2,335 84
Kypcosast pabora 1 36 1 36
PacuetHo-Tpaduueckue padboThI 0,75 27 0,75 27
[ToaroTroBka K KOHTPOJILHBIM paboTaM 0,25 9 0,25 9
Jlpyrue BUIbI CAaMOCTOSITENBHON pabOThI 0,335 12 0,335 12
IToaroroBka u cgaya 3adera 0,335 12 0,335 12
3auver C
Bua uToroBoro KOHTpoJIA: .
OLICHKOM
Bun yae6HO# paboTh Boero Cemectp
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2 cemecTp
3E Actp. 3E Actp.
q. q.
OO1mast TPyI0EMKOCTh TUCIUILTHHBI 4 108 4 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 36 1,33 36
Jlexkuun 0,44 12 0,44 12
[Mpaktuueckue 3ansatus (I13) 0,67 18 0,67 18
JlabGopaTtopHsbie padoTsr (JIP) 0,22 6 0,22 6
CamocrosiTesibHast padoTa 2,335 63 2,335 63
KypcoBas pabota 1 27 1 27
PacuerHo-Tpaduueckre paboThI 0,75 20,25 0,75 20,25
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,25 6,75 0,25 6,75
Jlpyrue BUIBI CAMOCTOSITEIEHOW PabOTHI 0,335 9 0,335 9
IToaroroBka u ciaya 3ayera 0,335 9 0,335 9
Bua uTOroBoro KOHTpoOJIA: 3auer cv
OlIeHKOii

AHHOTALIUA
pabo4eii MporpaMmbl 1M CHUILTHHbBI

«Hpmc.nazmaﬂ MEXaHUKa» He.]'lb AUCHMIIIMHBI — HAYYUTH o6yqa}0meroc5{ TBOPYECKOMY NMOAXOOY

1.

K BBIIIOJIHEHUIO MH)XKEHEPHBIX PAacYeTOB Ha MPOYHOCTb, KECTKOCTh U YCTOMUNBOCTH 3JIEMEHTOB
KOHCTPYKLIUH, IeTajei y3/10B MallliH U anmaparos.

B pesyabrare u3ydeHusi AUCHUILUIMHBI O0yyalommiicss MO MNporpaMme OakajaBpuara

JOJIZKeH:

Obnadams crnenyromumu obmenpodeccuonanbabiMu (OIK) komneTeHIUAMU:

CIIOCOOHOCTBIO ~ HCIIONIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIUCIUIUIUH B
npodeccronanprol aesteapbroctd (OITK-1);

CHOCOOHOCTBIO  HCMOJb30BaTh 3HAHUS O COBPEMEHHOM (U3MYECKOl KapTUHE MMupa,
POCTPAaHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSAX, CTPOCHHMM BellecTBa JUIsI OHUMAaHHS
OKpy»Xaroliero mupa u sieiennit npupoasl (OI1K-2).

3nams:

OCHOBHBIE YPAaBHEHHUSI U METO/IbI PEILICHUS 33]a4 COIPOTUBIIEHUS MaTEPUAJIOB U JIETAJIEH MAIllUH;
OCHOBHBIE METO/Bl PACUETOB Ha MPOYHOCTh M JKECTKOCTb JIEMEHTOB KOHCTPYKLUN MAaIIMH U
anmnaparos;

OCHOBBI TEOPUHU pacueTa JIeTalel U y3JI0B MAlllMH U annapaToB XUMUYECKOW TEXHOIOTHH.

Ymems:
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— MPOBOJUTH PACUETHI 3JIEMEHTOB KOHCTPYKIUI Ha OCHOBE METOJIOB CONPOTUBIICHUS MaTEPUAJIOB;
— paccuuThIBaTh U KOHCTPYUPOBATH JAETATU MAIIMH IO UCXOTHBIM JaHHBIM;
— MPOU3BOJAUTH PACYETHl MO OCHOBHBIM KPHUTEPUSM pPaOOTOCMOCOOHOCTH M KOHCTPYHPOBAHUS
JleTajei MallvH.
Braoemy:
HABbIKAMU pacyeTa COMPOTHUBIICHUS MAaTEPUaIOB aHATUTUYECKUMU METOIaMU;
HaBbIKaMU BbIOOpA MaTepUasoB [0 KPUTEPHUSIM MPOUYHOCTH;
— pacdeTaMy TUIOBBIX JIeTaJIed MalllvH, MOJIb3YsCh clipaBOYHOM uTepaTypor u 'OCTamu.
2. Kpatkoe cogep:xkaHue TUCHUILINHBI:
1. BBeaenue
Ponp mpenmera «llpukmamHas MexaHuKa» B (OPMUPOBAHMM WHXKEHEPA XHMHKA-TEXHOJIOTA.

«[IpuknagHas MexaHHMKa» KaKk OCHOBa JJsi TOHMMaHus paloThl, ycTpoWcTBa U 0e30IacHOiM
JKCILTyaTaluu 000pyI0BaHUSI XUMUYECKOTO MPOU3BOJICTBA.

2. Paznen 1 «Onpenenenne peakiuii onop. Pacrsxenune-cixkarue.

Pazpnen 1.1. Onpenenenue peakuuii onop.

AOGCOIIOTHO TBEPIOE TEJIO. DIEMEHTBI CTaTUKU. OCHOBHBIE IOHATHSA. AKCUOMBI CTATUKHU. Y paBHEHUS
paBHOBecHs. CBS3U U UX peaKLUu.

Paznen 1.2. Pactsxenue-cxarue.

OcHoOBHbIE 1ONYIIEHUS U MPUHIUIIBI CONPOTUBIIEHUSI MaTepuanoB. Meroy ceuenuil. Hampsoxenus,
nedopmanuu 1 nepemenienus. 3akon ['yka. [loctpoenue smrop BHYTpEHHUX YCHINN, HAPSHXKEHUH U
nepemenieHuii. CTaTMuecKku ompeAeNuMble U CTATHUYECKHU HeompeaenuMble 3anadyu. [luarpammbl
pacTsbKeHus Ui TUIACTUYHBIX M XPYINKUX MaTepualioB UM HMX XapakTepucTuku. [lomyckaembie
HANPSDKEHUs. Y CIIOBUE MPOYHOCTH MPH PACTSHKEHUU (CHKAaTUR).

3. Pa3nen 2 «Kpyuenue. U3rué».

Paznen 2.1. Kpyuenue.

3axoH ['yka nipu cipure. BHyTpeHHue cusioBbie (akTopsl pH KpyuyeHUH. HanpskeHus: B CTepKHIX
KpYTJIOrO CEYEHHUs. Y CIIOBUE POYHOCTH NMPU KPYUEHHH.

Paznen 2.2. U3rud.

['eomeTpHuueckre XapakKTepUCTUKU TUIOCKUX cedeHui. [IoHsATHe YMCTOro M monepeyHoro M3rudos.
[TpaBuia mocTpoeHus S0P MONEPEUHbIX CHIT ¥ U3THOAI0NINX MOMEHTOB. Orpe/ieieHue HOpMaIbHbIX
HanpsDKeHUH. YcaoBue NPOYHOCTH mNpu u3rube. OmnpeneneHue KacaTeNbHBIX HaNpsDKEHUH.
PanronansHble GOpMBI CEUSCHUH.

4. Paznen 3 «Ci10:kHO€e HATIPSIKEHHOE COCTOSTHHEY.

Paznen 3.1. CrnoxHOE HaNpsHKEHHOE COCTOSIHUE.

OCHOBBI TEOPUM HANPSDKEHHOTO COCTOSIHHSA M TUIOTE3bl MPOYHOCTU. [loHATHE HampsKEeHHOTro
cocTOsiHUS. | 1aBHBIE TUIOMIAKU U IUIaBHbIe HampsbkeHus. O0oOuieHHbId 3akoH ['yka. Haznauenue
TUIoTe3 NPOoYHOCTHU. [IoHATHE SKBUBATIEHTHBIX HAIIPSHKEHUH U KPUTEPUEB IPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/BI.

ToOHKOCTEHHBIE COCYbl XUMHUYECKUX MPOU3BOJCTB. OmpeienieHue HalpshKeHUH Mo 6e3MOMEHTHON
teopun. OcHOBHBIE JlonyiieHus. BoiBo ypaBHeHus Jlamnaca. PacueT TOHKOCTEHHBIX 000JI0YEK MO
ypaBHeHUIO Jlamiaca 1 o cTaHAapTU30BaHHOM METOJUKE. Y CJIOBUE MPOYHOCTH.

Pasznen 3.3. Pacuer ckaTbIx CTepKHEN HA yCTOWYUBOCTD.
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Y CTONYMBOCTE 37€MEHTOB KOHCTpYKIUH. [loHsATHE KpUTHYECKOW CWiIbl U KO3 UIIMEHTa 3amaca
npodHoctu. Pacuer kputudeckoit cuiibl no Diinepy. [Ipenens npumerumoctu Gopmyisl Ditiepa.
[TpakTryeckuii cioco0 pacueTa Ha YCTOWYHBOCTD.

5. Paznen 4 «/leTaau Malun».

Paznen 4.1. Coequnenue neraneil MalliuH.

Knaccudukanus neraneil MaliuH U anmnapaTroB XMMHUYECKHUX MPOU3BOJICTB. Pe3b00BbIe cOeMHEHMS.
Pacyer OOATOBBIX COENMHEHUH TpU TIONEPEUYHBIX U MPOAOJIbHBIX Harpys3kax. llmoHounsie
coenuHeHus. HasHauenwe u BuAbl IIMOHOK. Pacder mINOHOK Ha cpe3 M cMATHE. Buabl cBapku.
Ob6nacte npuMeHeHusi. Bunpl cBapHbIX MBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U HAXJIECTOUHBIX
IIBOB.

Pasznen 4.2. Banbl u ocu, X ONOPBI U COEUHEHMUS.

Banel, ux kmaccudukanms u HazHaueHwe. Ocu. I[IpoeKTHpOBOUHBIE pPACUETHI BaJOB M OCEH.
[Togmumnuarky ckoibxeHus. Marepuansl Bkiaasimei. [logmunankn xkadenus. [IpuHununuanbHOE
YCTPOMCTBO M OCHOBHBIE TeOMETpuYeckue pasMmepbl. JlOCTOMHCTBA, HENOCTaTKH U 00JacTH
NPUMEHEHUS TMOJALIMIHUKOB KayeHus W cKoibxkeHus. IlpuBoanbie wmydTel. Haznauenwue.
Knaccudukanus mydT no npuHIUNy IEHCTBUS U XapakTepy pabotsl. [lopsmok mompbopa mydT u
OCHOBBI IIPOYHOCTHOTO pacyerTa.

Paznen 4.3. Mexannueckue nepeaauu.

3yOuareie mepenaun. OKpyXHOE H paguaibHOoe ycwius. Pemykropel. OmpexneneHue U
kinaccupukanus. [IpaMepsl cxeM peTyKTOpOB.

3. O0beM yueOHOM TN CHUILIHHBI :
Bunel yueGHOI paboThI B 3auerHbIX B akanem.
eIMHULIAX qacax
O0masi Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY ILUIaHY 4,0 144
AyauTOpHBbIE 3aHATHS: 1,78 64
Jlexruu (JI) 0,89 32
[Tpaktuueckue 3ansatus (I113) 0,89 32
CamocrosiTesibaas padora (CP): 2,22 80
Bujx koHTpoOJISi: 3a4eT / IK3aMeH - 3a0
Bunsl yaeOHOM paboThI B 3agerHbIX B actpon
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 4.0 108
AyauTOpHBbIE 3aHATHS: 1,78 48
Jlexumm (JI) 0,89 24
[Mpaktryeckue 3ansatus (I13) 0,89 24
CamocrosiTtesbHas padora (CP): 2,22 60
Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLICHKOM

AHHOTALIUA
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padoyeil mporpaMMbl M CHUTIIHHbI
«JIEKTPOTEXHNKA M MPOMBINLJIEHHAS JJIeKTPOHUKA)

1. Heap aUCHUNIMHBI «DJIEKTPOTEXHUKA W  TMPOMBINUICHHAS  JJICKTPOHUKA» -
(dbopMupoBaHUE y 00yUArOIINXCS KOMITETCHIINH, 00SCIIEYHBAIOIINX TEOPETHUECKYIO M TPAKTUICCKYIO
MOJTOTOBKY BBITYCKHUKA, YMEIOIIEr0 BHEIOMpPATh M SKCILTyaTUPOBATH JJICKTPOTCXHUYCCKUE H
JJNIEKTPOHHBIC ~ YCTPOWCTBA,  BJIAJCIONICTO  HAaBBIKAMH  HCIOJB30BAHUS  COBPEMEHHBIX
WH(MOPMAIIMOHHBIX ~ TEXHOJOTMA JUIsi aBTOMATH3UPOBAHHOTO MOJCIUPOBAHUS U  pacuéra
AJEKTPUUECKUX U JICKTPOHHBIX IICTICH.

2. I3ydyeHrne IUCIHUIUIMHBI HAMpaBiIeHO Ha (OPMUPOBAHHME W PA3BUTHE CICTYIOIIUX
KOMIIETECHIINH .

- CIOCOOHOCTBIO pPaboTaTh B KOJUIGKTHBE, TOJICPAHTHO BOCIPUHUMAThH COLUAIBHHBIC,
STHUYECKHUE, KOH(DECCHOHANbHBIC U KYIbTypHbIe pasnuuns (OK-6);

- CIOCOOHOCTRIO K CaMOOpraHu3aiiu u camooopasoBanuto (OK-7);

- TOTOBHOCTBIO HCIOJIB30BaTh 3HAHHUS O COBPEMEHHOH (H3MYECKOW KapTHHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHHM  BEIIeCTBA JUIS  MMOHUMAHHS
OKpYy»aroliero Mupa u siieauit mpupoml (OI1K-2);

- BJIQJICHUEM OCHOBHBIMH METOJAMH, CIIOCOOAMHU M CPEICTBAMH IOJIYICHHUS, XPAHCHUS U
nepepaboTku WHGOpPMAILMK, HaBBIKAMH pPabOThl C KOMIBIOTEPOM KaK CPEICTBOM YIIPABJICHUS
undopmanueii (OI1K-5).

B pesynbrare u3ydeHus: AUCHUILIMHBI CTYICHT TOJKCH:
3HATD.

- OCHOBHBIC TIOHSITHSI, OTIPEICIICHUS M 3aKOHBI JJICKTPUUYCCKHX IICTICH;

- METOJIbI aBTOMaTU3UPOBAHHOTO MOJICITUPOBAHUS, aHAIHM3a U pacuéra [ernei MOCTOSHHOTO
U MIEPEMEHHOTO TOKOB, METOJIOJIOTHIO 3JICKTPOTEXHHUUYECKIX U3MEPEHHUIA,

- YCTPOHCTBO W MPUHITUIIBI PAOOTHI AIEKTPOTEXHUIECKOTO M AJIEKTPOHHOTO 000PYI0BaHUS,
TpaHCc(HOPMATOPOB, IEKTPHUUECKUX MAIIIUH, HICTOYHHKOB MTUTAHUSI.

Ymern:

- MPUMEHSTh TEXHOJIOTUM aBTOMATU3MPOBAHHOTO MOJAETUPOBAHHUsA, aHAlM3a, pacuéra |
OKCIUTyaTal[Ml JICKTPUIECKUX CeTel, MPOMBIIIICHHOTO 3JIEKTPOOOOPYAOBAHUS W JJIEKTPOHHBIX
npubopoB;

- BBIOMpaTh AJIEKTPOTEXHUYCCKOEC M JJICKTPOHHOE OOOpYyIOBAaHUE JUIS PEIICHUS 3aaad
MPOEKTUPOBAHUS U PEATU3ALNN XUMUKO-TEXHOJIOTHUECKUX MPOIIECCOB U MPOU3BOICTB.

Baaners:

- METOJIOJIOTHEW aBTOMATU3UPOBAHHOTO MOJAETUPOBAaHUS M pacuéra JIEKTPUUYECKHX U
ANEKTPOHHBIX LEIEH;

- TpPaKTHYECKUMU HaBbIKaMHU pabOThl € DIEKTPOTEXHHUYECKON ammapatypoil u
AJIEKTPOHHBIMHU YCTPOHUCTBAMM.

3. O0béM yueOHOI TUCHUTINHBI:

Bupn yuedHoii padoThl 3E Alf[an'
OO01asi TPy10€eMKOCTh M CHUILIHHBI 5 180
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 0,33 12
Jlexnun 0,11 4
JlabopaTopnsie 3ausatust (JI3) 0,22 8
CamocrositesbHas padora (CP) 4,42 159
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KonTakTHas camocTosiTenbHas paboTa - -
CamMocTosITeIbHOEC H3YUYCHHE PA3/ICTIOB TUCIIUTLIMHBI 3,42 123
KontposbHbie paboThl 1 36
Buabl KOHTpOJISA:
DK3aMeH 0,25 9
KonTrakTHasi pa6oTa — NpOMeKyTOYHAsI aTTecTAlMS 0.95 0,4
IloaroroBka K 3K3aMeHy. ' 8,6
Buj nTOroBoro KOHTpoOJIs: IK3aMeH
Bup yuye6Hoii padoTbi 3E ASITP'
OO0masi TPy10€eMKOCTb 1M CHUILIIHHbBI 5 135
KonrakTHasi pa6oTa — ay1IuTOPHbIE 3aHSITHSI: 0,33 9
Jlekuun 0,11 3
JlabopaTopnsie 3ausartust (JI3) 0,22 6
CamocrositesbHas padora (CP) 4,42 | 119,25
KoHTakTHas camocTosiTellbHast paboTa - -
CaMOCTOsTEIbHOE H3YUYCHHE PA3/ICIOB TUCIIUILUIMHBI 3,42 92,25
KoHTposibHble paboThl 1 27
Bujabl KOHTpOJISI:
OK3aMeH 0,25 6,75
KoHTakTHasi paboTa — IPOME:KYTOYHAsI ATTECTAIUS 0.95 0,3
IloaroroBka K 3K3aMeHy. ' 6,45
Buj nTOroBoro KOHTpoOJIs: IK3aMeH

4. Kparkoe onepxaHue IUCUUILINHBI

BBeaenue. IIpenMer, OCHOBHBIE NOHATHS, METONOJOTHUS JJIEKTPOTEXHUKH U IPOMBIIUICHHON
ANEKTPOHUKHU. KpaTkue HCTOpHUYEeCKHe CBEICHMs. 3aJa4dl M MECTO IUCIHUIUIMHBI B TIOJATOTOBKE
OakanaBpa XMMHUYECKOIN TEXHOIOTHH.
PA3JIEJI I. JIEKTPHYECKHE I[EITH
1.1.0cnosnvle onpedenenus, onucanus napamempos u Menmooos pacuéma rJ1eKmpuyeckKux
ueneii

OcHoBHbIE TTOHATHSA U 0003HAYCHHSI DTCKTPUUECKUX BEIUYUH U DJIEMEHTOB AJIEKTPUUECKUX
nenerr (I'OCT 19880-74, TOCT 1492-77, TOCT 2.730-73, I'OCT 1494-77). VctouHuku u
MPUEMHHUKH dJeKTpudeckol dSHepruu. OCHOBBI dIeKTpoOe3onacHOCTH. CxXeMbl 3aMelleHUs
ANEKTPOTEXHUYECKUX YCTPOUCTB.

OcHOBHbBIE TIOHATUS TEOPUHU AEeKTpuueckux uemned. Knaccuduxanus neneii: TuHeiHbIE U
HEJIMHEHbIE, HEPA3BETBJICHHBIC U PA3BETBJIIEHHBIE, C OJJTHUM U HECKOJIbKUMU UCTOYHUKAMU ITUTaHMS,
C COCPENOTOUYECHHBIMU U PACIIPEACICHHBIMU [TAPAMETPAMMU.

OCHOBHBIE TPUHIIMIBI, TEOPEMBI M 3aKOHBI SJIEKTPOTEXHHUKH. [IpuHIMN HEnmpephIBHOCTH
(3aMKHYTOCTH) JIEKTPUUYECKOTO TOKA U MAarHUTHOTO MOTOKa. 3akoHbl OMa u Kupxroda.

MerTo1bl MOIETUPOBAHMS, aHATIU3A U PACUYETA IMHEHHBIX AJIEKTPUYECKUX [ENEN TOCTOSHHOTO
TOKAa. AHanM3 M pacy€T PAa3BETBIICHHBIX JJIEKTPUUYECKUX LIENEeH C HECKOJbKUMU HCTOYHUKAMHU
MATAHUS IYyTEM COCTABJICHUS W PEIICHUS CUCTEM ypaBHEHUH 10 3akoHam Kupxroda, mpuMeHEeHUs
METOJIOB Y3JIOBBIX ITOTEHLIIMAIIOB U YKBUBAJIEHTHOIO aKTUBHOI'O JIBYXIIOJFOCHUKA.
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OcHOBHBIE CBOWCTBA U 00JIACTH MPUMEHEHHST MOCTOBBIX 11ETICH, TOTCHIIMOMETPOB, JIETUTEIICH
HaIpsKEHUS U TOKa.
MarpuyHas 3arnuch ypaBHEHUH 11eTield B 0000IeHHBIX (hopmax.

1.2.9nekmpuueckue usmepenus u npubopui
MeToapl U3MEpEHHUs BIEKTPUYECKUX BEJIWYUH: NpPSMblE U KOCBEHHBbIE. AHAJIOIOBbIE
3JIEKTPOU3MEPUTENIbHBIE U LIU(POBBIE JIEKTPOHHbIE MPUOOPHI: YCTPOHCTBO, NPUHIMI JEHCTBHS,
oOnactu npuMeHeHus. V3MepeHue 2IeKTpUYECKUX BEIMUUH: TOKOB, HAIPSYKEHUH, COPOTHUBIICHUH,
MOIIHOCTH U DHEPIHUH.

1.3.Ananu3 u pacuém nunennvix yeneii nepemeHHoz0 moKa

Crnioco0OplI npezcTaBieHus (B BUAE BPEMEHHBIX AUMArpaMM, BEKTOPOB, KOMIIJIEKCHBIX YHMCEN) U
napameTpsl (aMIUIUTYZAd, 4acToTa, HadanbHas (a3a) cMHycoMJalbHBIX (yHKUMHA. MrHOBEHHOE,
cpe/Hee U JIEHCTBYIOIEE 3HAUCHHS TIEPEMEHHOTO CUHYCOUAAIBHOTO TOKA (HAIMPSKEHNUS).

AKTHBHOE, PEaKTHBHOE M IIOJHOE CONPOTHUBIICHUS BeTBU. Da30BbIE COOTHOLICHUS MEXKIY
TOKOM U HampspkeHueMm. MOIITHOCTh B HeMAX nepeMeHHoro Toka. Koadduuuent momaoctu (cos())
Y €70 TEXHUKO-3KOHOMHUYECKOE 3HAYCHHUE.

[Ipumenenue anreOpbl KOMIUIEKCHBIX YHCEN B AJIEKTpOoTeXHUKe. KoMIieKCHbIM MeTon
pacuéra JMHEMHBIX CXEM LIeTed IEpeMEHHOro Toka. KoMIUIEKCHOE CONPOTUBIIEHUE U KOMIUIEKCHAs
IPOBOAMMOCTh BeTBU. KOMIUIEKCHAs MOIIHOCTh W OajlaHC MOIIHOCTH B LENAX IEPEMEHHOro
CHUHYCOMIAJILHOTO TOKA.

Pe3oHaHCHBIE sIBIIEHUS B DJIEKTPUYECKHUX LIEMAX, YCIOBUS BO3HUKHOBEHHS, IPAKTHUECKOE
3HaueHue. Pe3oHanc HanpsokeHu U TOKOB. YacTOTHBIE CBOMCTBA LieNel TepeMEeHHOro ToKa. [lonsatue
0 JIMHEHHBIX YeTHIPEXTOMIOCHUKAX. [ToHATHE 00 STEKTPUIECKUX LEMSIX C MHIYKTUBHOM (MarHUTHOM)
CBS3bI0.

Anamu3 u pacdy€r Tpéx(dazHbIX Heneil MePEeMEHHOTO TOKa. DIeMEHTHl TPEX(a3HBIX IEMeH.
CriocoOb1 u300pakeHuss U coenuHeHHs (a3 TpEx(a3sHOro MCTOYHMKA MUTAHUS U NPHUEMHUKOB
sHepruu. CoenuHEHHE TMOTPEeOUTENed AIEKTPOIHEPTUM 3BE3J0W U TPEYroJbHUKOM. Tpé€x- u
YeTHIPEXIIPOBOAHBIE CXEMBI INTAHUS NPUEMHUKOB. HazHaueHne HelTpaibHOTO NpoBoaa. MOIHOCTH
Tpéxdasznoit nenu. Koapduurent momuoctu. TexHnka 6€30MacHOCTH MPU IKCILTyaTalluy YCTPOMCTB
B TpEX(a3HbIX LETsIX.

[Ipumenenue nias aBTOMaTU3MPOBAHHOTO MOJEIMPOBAHUS U pacyéra Lernel MporpaMMHBIX
IPOJYKTOB, pa3paboTaHHBIX Ha Kadeape, a Takke makeroB mporpamm «Multisimy, «Mathcady,
«Excel».

PA3JIEJ II. 5JIEKTPOMATHHUTHBIE YCTPOHCTBA
U JJIEKTPHYECKHE MAIIITUHBI
2.1. Tpancgpopmamopwt

Haznauenue u o0mactu mpuMeHeHUs: TpaHCHOPMATOPOB. Y CTPOMCTBO U MPUHIUI JEHCTBUS
oaHo(dazHoro TpaHchopmaropa.

AHanu3 31eKTPOMarHuTHBIX MTPOIIECCOB B TpaHC(hOpMaTOpe, cXxeMa 3aMelleHHSL.

[Torepu sHeprum B Tpanchopmartope. BHemnme xapakrtepuctuku. [lacmopTHbIe daHHBIE
TparcopmaTtopa U onpeeieHne HOMHHAILHOTO TOKa, TOKa KOPOTKOTO 3aMBIKAHUSI B TIEPBUYHOM
00MOTKE ¥ U3MEHEHHMsI HaIlPSHKEHUsI Ha BTOPUYHON OOMOTKE.

2.2. Acunxponnvie mauiunwl

YcTpolicTBO M NpUHIMI  JEHCTBUS TpEX(Pa3HOTO AaCHMHXPOHHOIO AJIEKTPOJIBUraTENs.

Bpamatomieecss marHuTHOe mose craropa. MarautHoe nojie mamuHbl. D/IC oOMOTOK craropa u
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potopa. Ckonbxxenue. HacTtoTa BpalieHus: poTopa. JIEKTPOMarHuTHbIA MOMEHT. MeXaHu4YeCcKhe 1
paboune XapaKTEepUCTHKH.

DHeprerudeckue nuarpammel. [lacnopTHsie JaHHbIE.

[Tyck acHHXpPOHHBIX JIBUTATeNEed C KOPOTKO3aMKHYTBIM H  (a3sHBIM  pPOTOPOM.
PeBepcupoBanue 1 peryimpoBaHie YaCTOThI BpAIIEHUs POTOPA.

PA3JIEJI I11. OCHOBBI JJIEKTPOHHKH

3.1. Dnemenmuan 6aza co8PEMEHHBIX ITEKMPOHHBIX YCHIPOIICI 8
VYcnoBueie  0003HAU€HMs, TPUHIUN  JIEUCTBUS, XapaKTEPUCTHUKA U  HA3HAUYCHHE
MOJIYTIPOBOTHUKOBBIX JUOJIOB, TPAH3UCTOPOB, TUPUCTOPOB.
WHuTerpanpHble MUKPOCXEMBI, X Ha3HAYCHHE, KIIaCCH(PUKAIUS U MAPKUPOBKA.
3.2. UcmoyHuKu 6mopu4no2o 31eKmponumanus u ycuiumenu
INEKMPUUECKUX CUCHAIO8
[TonynpoBOIHUKOBBIE ~ BBIIPSMUTENH:  KJIacCU(UKALMs,  OCHOBHBIE  IapaMeTpBhl.
DNEKTPUYECKHE CXEMBI ¥ IIPUHITUT PAOOTHI BEIIPSIMUTENS. DIEKTPUICCKUE (PYITBTPHI.
Knaccudukaiys 1 0CHOBHbIE XapaKTEPUCTUKH yCUITUTENEH. AHAIN3 pabOThl OJTHOKACKATHBIX
Y1 MHOTOKACKaTHBIX ycuiuTeseid. OOpaTHbIC CBSI3U B ONEPANMOHHBIX YCHIIUTENSIX, UX BIHUSHHAC Ha
napaMeTpbl U XapakTepUCTUKH ycunuTens. OCHOBHBIE THIIBI ycuuTenei Ha 6aze OVY.

AHHOTANUA
yueOHOi mMporpaMmal AUCHUIIMHBI «bBe30MacHOCTb KU3HeAesATeIbHOCTH

VYyebnas nucuurinHa "be3onacHOCTh KU3HENEATENbHOCTH" - 00s3aTeNbHas AUCIUIUIMHA
denepanbHBIX FTOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BCEX HAMPABICHHI IEPBOT0 YPOBHS
BBICIIETO PO ECCHOHATTEHOTO 00pa3oBaHus (0aKanaBpuaTa) U CIIeIUAINTETA.

1. Heap aucummianubl - GopMupoBaHue npodeccuoHalbHON KyIbTypbl 0€30MaCHOCTH, MO
KOTOpOI\/JI IIOHUMAETCS TOTOBHOCTh U CIIOCOOHOCTH JIMYHOCTH MCIIOJIL30BaTh B HpO(l)eCCI/IOHaJ'IBHOI\/’I
JESTENIbHOCTH TMPHOOPETEHHYI0 COBOKYIHOCTh 3HAHWM, YMEHM W HaBBIKOB g oOecredyeHus
0e30macHOCTH B cepe MpoPecCHOHAIBHON ACATEIHPHOCTH, XapaKTepa MBIIUICHUS U IIEHHOCTHBIX
OpHUEHTAIIHH, TPH KOTOPHIX BOMPOCHI OE30MACHOCTH PACCMATPUBAIOTCS B KAUECTBE MPUOPUTETA.

OCHOBHBIMH 3agadyaMiu JUCHUIIJIIMHBI ABJISIFOTCA:

* MIpuoOpeTeHHe MOHUMAHUS TPOOJIeM YCTOWYMBOTO Pa3BUTHS M PUCKOB, CBSI3aHHBIX C
NeSITeTTHHOCTHIO YEIIOBEKa,;

* OBJNQJICHHE TMpPHEMaMU pallMOHATN3alUU KU3HEACATeIbHOCTH, OPUEHTHPOBAHHBIMU Ha
CHIDKEHHSI aHTPOIIOTCHHOTO BO3JIEHCTBHS Ha TPUPOJHYIO Cpely M obecrieueHue 0e30macHOCTH
JUYHOCTH U OOIIECTBa;

* (popmupoBaHue:

- KyJIbTYpbl 0€30MaCHOCTH, DKOJIOTHYECKOTO CO3HAHUS U PUCK-OPHEHTUPOBAHHOTO MBIIIIEHUS, TIPH
KOTOPOM BOITPOCHI O€30MTACHOCTH M COXPAHEHHUsI OKPYIKAIOIIEH CpeIbl pACCMATPHUBAIOTCS B KAYECTBE
BaXHEHIIIUX MPUOPUTETOB KUZHEACITEILHOCTH YEIIOBEKA;
- KyJIbTYpBI TPo(PeCcCHOHATbEHON O€30MaCHOCTH, CIIOCOOHOCTEH JJIsl HACHTU(UITUKAIINK OTTACHOCTH 1
OIICHUBAHMSI PUCKOB B chepe CBOEH MpodecCHOHANBHON AeITeTbHOCTH;
- TOTOBHOCTU MPUMCHCHUA HpO(l)eCCI/IOHaJ'II)HBIX 3HaHUHU Jisi MUHUMHA3AIIMU HCTAaTHUBHBIX
AKOJIOTMUYECKUX TOCIEICTBUMN, obecriedeHruss 0€30MacHOCTH U YIY4IIeHHUS yCIOBHH Tpyaa B cdepe
cBOel mpoecCHOHATbHON A TEIHHOCTH;

- CIIOCOOHOCTEHM K OIleHKe BKJIaJa CBOEH MpeAMETHOW 00JIaCTH B pelIeHHE 3KOJIOIMYECKHX
npo0seM u pobsieM 0e30MMacHOCTH.
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N3yuenne kypca 0€30MaCHOCTH KHU3HEIEATEIbHOCTH MpPU IMOATOTOBKE OakalaBpOB I10
TEXHUYECKUM HAIPaBICHUSIM TOATOTOBKM U CIEIHUAIBHOCTSM HAlpaBlIeHO Ha NpuoOpeTeHue
cnenyromux komrerenuuii OK- 3, 7, 9; OIIK- 6.

2. B pe3yabTare 0CBOEHHUS AMCHUILIHHBI CTYAEHT J10JIKEH:

3HAMb:

- OCHOBHBIE TEXHOC(EPHBIEC OMACHOCTH, UX CBOMCTBA M XapaKTEPUCTHKH,

- XapakTep BO3JCHCTBUS BPEAHBIX M OMACHBIX (DAKTOPOB Ha YeslOBEKa U MPHUPOJHYIO Cpeay,
METO/BI 3aIUTHl OT HUX MPUMEHUTENIBHO K cepe cBoel MpodecCHOHATBHOMN NesITeTbHOCTH

ymems:

- UACHTU(UIIPOBATH OCHOBHBIE OITACHOCTHU CPEbl OOMTAHUS YEIOBEKa,;

- OLEHMBAaTh PHUCK UX pealu3alM, BbIOMpPATh METOJbl 3allUThl OT ONAcCHOCTEH
NPUMEHHUTEIBHO K cdepe cBoel NpodhecCHOHAIBHOW MEeSITeIbHOCTH M CIOCOObI oOecredeHus
KOM(OPTHBIX YCIOBUH KU3HEAEATEIbHOCTU

enaodemsn:

- 3aKOHO/IaTeJIbHBIMHU U IIPAaBOBBIMHU aKTaMH B 00J1aCTH O€30I1aCHOCTH U OXPaHbl OKpYKarolein
cpenpl, TpeOOBaHUAMU K O€30IMaCHOCTH TEXHHUYECKHX PETJIaMEHTOB B cdepe MmpodecCHOHATbHON
NeSITebHOCTH;

- cioco0amMy ¥ TEXHOJIOTHSIMH 3alUThI B YPE3BBIYAHBIX CUTYAIHIX;

-IOHATUHHO-TEPMUHOJIOIMYECKUM annapaToM B 00J1acTh 6€3011aCHOCTH;

- HaBBIKAMU PAIMOHAIM3ALINN TPO(PECCHOHANBHON IESITEIBHOCTH C LEIbI0 00ecredeHus

0€30I1aCHOCTH U 3alLUThl OKPYXKAKOIEH cpeibl.

3. Kpartkoe cogep:xanue JUCUMIJIHHbI.

1. BBenenue B Oe3omacHOCTb. OCHOBHBIE MOHSTHS W ompeneieHus. be3omacHocTh U
YCTOHYMBOE Pa3BUTHE.

2. Yenosek u TexHocdepa. CTpykrypa TeXHOCHEPHI U €€ OCHOBHBIX KOMITIOHEHTOB.

CoBpemMeHHOE cOCTOsIHME TeXHOC(hepbl U TeXHOC(EepHOI 0e30MacHOCTH.

3. Unentudukanuss u BO3AEHCTBHE Ha YeJIOBEKAa BPEIHBIX M OMACHBIX (PaKTOPOB CpeEibl
oOuTaHuUS.

Knaccudpukanus HeraTuBHbIX (AKTOpPOB Cpeapl OOWTAHHSA 4YeIOBEKAa. XHUMHUYECKHE
HeraTHBHbIE (haKTOPHI (BpeAHbIE BEeleCTBa). MexaHMUeCKHe U aKyCTHUeCKue KojebaHus, BUOpauus
U IIyM. DJIEKTPOMAarHuTHbIE U3ydeHus U nois. MoHusupytonye n3mydyeHue. DIeKTPUIeCKU TOK.
Onacuble MexaHudeckue (axtopsl. [Iporeccsl TOpeHUs U MOXKapOB3PHIBO-  ONACHbIE CBOMCTBA
BelIeCTB U MaTepuanoB. CTaTUUECKOE 3JIEKTPUUECTBO.

4. 3ammMra 4YenoBeKa M Cpelbl OOMTAaHUS OT BPEAHBIX M OMACHBIX (PAKTOPOB MPHUPOIHOTO,
AHTPOIOTEHHOTO U TEXHOT€HHOT'O MPOUCX0KICHUS.

OCHOBHbIE NPUHLMITBI 3aIIUTHL. 3alIUTa OT XUMHMYECKMX M OHOJIOIMYECKMX HEraTHBHBIX
¢dakTopoB. 3ammra OT OHHEPreTMUECKUX BO3AECUCTBUH U (Qu3nmdeckux nosed. OOecnedeHue
0€30I1aCHOCTH CUCTEM, pabOTaIOIUX OJ1 1aBJIeHUEM. be3omacHOCTh 3KCITyaTaluu TpyooIpoBO10B
B XMMUYECKOU MPOMBILIUIEHHOCTH. bezonacHas skcIutyaTanusi KOMIpeccopoB. AHANIN3 U OLICHUBaHHUE
TEXHOT€HHBIX U IPUPOJIHBIX PUCKOB.

5. ObGecnieuenne KOMGOPTHBIX YCIOBUHM AJI KU3HU U JIEATENbHOCTH 4denoBeka. [lonsatue
KOM(OPTHBIX WJIM ONTUMAIbHBIX YCIOBUH. MuKpoknuMaT nomerieHuil. OcBelleHne U CBETOBas
cpelia B IOMEIICHHH.

6. Ilcuxodusuonornyeckre 1 SproHOMHUECKUE OCHOBBI O€30MTACHOCTH.

[lcuxuueckne Tmporecchl, CBOWCTBA U COCTOSIHHMSI, BIUSAIONIME Ha Oe30macHOCTb. Buubl u
YCIIOBHS TPYIOBOU AEATEIBHOCTH. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

7. Upe3BbI4aliHbIE CUTYAI[MU U METOJIbI 3aLIUThI B YCIOBUAX UX PEANH3aLUN.
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O6mme ceenenus o YUC. TToxkap u B3pbIB. ABapuy Ha XUMUYECKH OTIACHBIX O0OBEKTaxX.

Pagunanmonnsie  aBapuu.  [IpuOopel  pagualiMOHHONW, XUMHUYECKOW  pa3BelKH U
JIO3UMETPUYECKOr0 KOHTPOJs. Upe3BblyailHble CUTyallud BOGHHOTO BPEMEHH. 3allluTa HACEICHUS B
YpE3BBIYAMHBIX CUTYalHsIX. YCTOHYMBOCTh (PYHKIIMOHUPOBAHUS OOBEKTOB JKOHOMUKH B
Ype3BbIYANHBIX CUTYALUAX.

8. YrpaBneHue 0€30MacHOCTBIO KU3HEACSITEILHOCTH.

3aKkoHOJATEeNbHbIE W HOPMATHUBHBIE IIPABOBbIE OCHOBBI YIPaBIEHUS OE30MACHOCTHIO
KUZHEJEATSIIbHOCTH. DKOHOMUYECKHUE OCHOBBI YIIpaBlieHUsI 0€30macHOCThI0. CTpaxoBaHUE PUCKOB.
['ocynapcTBeHHOE yIipaBieHHe 0€30MacHOCTbIO.

4. O0beM y4eOHOM AUCHUILIMHBI

By yuebHol paboThl B 3aueTHBIX B akanmewm.
SIMHHIIAX Jacax
OO01m1ast TpyA0€MKOCTh TUCITUILIMHBI 4 144
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48
Jlekuun 0,89 32
[IpakTHyeCcKue 3aHATUS - -
JlaGopaTopHbie pabOThI 0,44 16
CamocrosiTejibHasi pa6oTa 1,67 60
KoHnTakTHas camocTosTeNbHas paboTa - -
IToaroroBka K J1abOpaTopHBIM paboTaM 0,56 20
CamocCTOsITeIbHOE U3YUCHHE PA3/IeTIOB AUCITUILIMHBI 1,11 40
Bujabl KOHTpOJISI:
IK3aMeH 1,0 36
KoHTtakTHas paboTa — MpoMEeXyTOYHAS aTTECTAIIHS 1,0 0,4
IToaroToBKa K 3K3aMeHY 35,6
Buj nTOroBoro KOHTpoOJIs: IK3aMeH
Bun yuebHoit paboTbl B 3auetHBIX B actpon.
eAMHUIIAX Jacax
OO6m1ast TpyA0EMKOCTh TUCIUILIMHBI 4 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 1,33 36
Jlexun 0,89 24
ITpakTHyeCcKue 3aHATHS - -
JlaGopaTopHble paboThI 0,44 12
CamocrosiTesibHas pa6oTa 1,67 45
KonTakTHas camocTosTenpHas paboTa - -
[ToaroToBka K 1a00paTopHBIM paboTam 0,56 15
CaMoCTOATEIbHOE N3YUEHHE PA3EIIOB JUCHUIIINHBI 1,11 30
Buabl KoHTpOJIA:
IK3aMeH 1,0 27
KonTakTHas paboTa — MpOMEKYTOUHAS ATTECTALIUS 1,0 0,3
[TonroTroBKa K 9K3aMeHYy 26,7
Buj nTOroBoro KOHTpoOJIsi: IK3aMeH
AHHOTALIUA

padoueil mporpaMMbl I CHUTIIHHbI
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«IIpouecchl U annmapaTbl XUMHYECKOH TEXHOJIOTHID)

JUIs HampaBleHHs MoAroToBkd OakamaBpuata 18.03.01 Xummuueckas texnomorus. IIpodumm
HOJArOTOBKU: «TEXHOJOTUsl 3JIEKTPOXMMHMUYECKUX IMPOU3BOACTB», «TE€XHONOTHUS CHHTETHMYECKUX
OMOJIOTUYECKH aKTHBHBIX BEIIECTB, XMMHUKO-(apMaleBTUYECKUX MPErnapaToB M KOCMETHYECKUX
cpeactB», «TexHomoruss u nepepaboTKa MOIUMEPOBY», «XHMMHUYECKAs TEXHOJIOTUS TYrOIUIABKHX
HEMETAJUIMYECKUX M CHJIMKATHBIX MaTepuaioB», «TeXHOJIOrus HEOPraHWYECKUX BEILIECTBY,
«TexHoymorust  3allUTBl  OT  KOppo3uM», «TexHolorus OCHOBHOTO  OpPraHUYECKOro U
HEPTEXUMHUYECKOTO CHHTE3a», «XUMHUYECKasi TEXHOJOTHs MAaTepHajioB U MPHOOPOB IIEKTPOHHOU
TEXHUKH U HAHODJIEKTPOHUKM», «TEXHOJOrusl TOHKOIO OPraHUYECKOIo CHUHTE3a», «XHUMHUYecKas
TEXHOJIOTUSI OMOMAaTepUaAIOBY», «XUMHUYECKas TEXHOJOTUS MPUPOAHBIX DHEPrOHOCHTENECH H
YIJIEPOJHBIX MAaTEPHATIOBY.

1. Hear mucummimHbl «[Ipomeccsl M ammaparbl XUMHUYECKOW TEXHOJIOTUU» — BMECTE C
JUCIUTUIMHAMY OOIIeH XWMHUYECKOW TEXHOJOTHH, XUMHYECKHMMH IPOIECCAaMU U PEAKTOpPAMH H
OPYTMMH, CBSI3aTh OOUICHAYYHYIO U OOIIEHHKEHEPHYIO MOJATOTOBKY XMMHMKOB-TEXHOJIOTOB, YTO
HEOOXOMMO TpH TOATOTOBKE OakalaBpoB IO JAaHHOMY HampaBlICHHUIO JUIsI  HAydHO-
HCCJIEIOBATENHLCKOM U MPaKTUYECKOU pabOThl HA MPEATIPUSATHUSX.

2. I3ydyeHne AWCHMIUIMHBI HaMpaBJIeHO HAa (QOpPMHpOBAaHWE H PaA3BHTHE CICIYIOIIUX
KOMIIETECHIINN:

— CHOCOOHOCTBIO M TOTOBHOCTBIO HCIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIHH B podeccuonanbHoi nesiteraproctd (OITK-1).

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (DM3MUECKON KapTHHE MHpa,
MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSIX, CTPOCHMM  BEIIeCTBa JUII  MOHUMAaHUSA
OKpy»Xarouiero Mupa u sieieanit npupoasl (OI1K-2).

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUS O CTPOCHUU BEIIECTBA, IPUPOJIE XUMUYECKOM CBSA3H B
Pa3TUYHBIX KJIACCaX XMMHUYCCKUX COCIMHEHUH ISl TIOHUMaHUS CBOMCTB MAaTEPUAIIOB M MEXaHH3Ma
XMUMHYECKHUX MPOIECCOB, IMPOTEKAIOIIUX B OKpyskatoiieM mupe (OITK-3).

B pesynbrare 0CBOCHUS AUCIUILIMHBI O0YJArOIIUIICS 1O MporpaMMe OakaiaBpHuara JIOJKEH:
3HATh:

— OCHOBBI TCOPHH TIEpEHOCA HWMITYJIbCA, TEIUIa W MAacChl; MPHHIMIBI (PU3NIECKOTO
MOJICJIMPOBAHUSl TIPOIIECCOB; OCHOBHBIC YPaBHEHHs JIBHXKEHHUS JKUIKOCTEH; OCHOBBI TEOPHUH
TETUTOTIepPeIaui; OCHOBBI TEOPHUM MAacCOIEepeaadyd B CHCTEMax CO CBOOOTHOW W HEMOJBHIKHOM
rpaHuneit paznena (as; TUIIOBBIE MPOIECCHl XMMUYECKOW TEXHOJIOTHH, COOTBETCTBYIOIINE amapaThl
¥ METOJIBI UX pacyera;

— METOAbI TOCTPOCHHUS  OMIHUPUYECKHMX U  TEOPETUYECKUX  MOJeNed  XUMHKO-
TEXHOJIOTUIECKUX MPOIECCOB.

Ymers:

— ONpEeNeNITh XapakTep JBIKEHHUS JKHJIKOCTEH M Ta30B, OCHOBHBIC XapaKTCPUCTHKHU
MPOLIECCOB TEIJIO- U Maccollepe/ladd; pacCUMTHIBATh MapaMeTpbl W BbIOUpaTh ammaparypy s
KOHKPETHOI'0 TEXHOJIOIMYECKOT0 MpOIiecca;

— pacCuMTHIBATh OCHOBHBIC XapaKTEPUCTHUKH XUMHKO-TEXHOJOTHYECKOTO MpoIiecca,
BbIOHMpATh PAllMOHATIBHYIO CXEMY.

Baaners:

— METOJIaMH TEXHOJIOTHUECKUX pacuyeTOB OTACIBHBIX Y3JIOB M JeTalled XHMHUYECKOTO
00opyIoBaHus;

— HaBBIKaMU MPOSKTUPOBAHUS THUIIOBBIX aIMTapaTOB XMMHYECKOH MPOMBINIUICHHOCTH;

— METOJaMU  OMNpENeJeHHs]  PAMOHAIBHBIX  TEXHOJNOTHYECKHUX  PEXUMOB  PaOOTHI
000opyT0OBaHUs.

57



3. O0beM AUCHUIITUHBI U BH/IbI Y4e0HOI padoThI

Beero Cemectp
By yuebHol paboThl v vi
3E Axan. 3E Axan. 3E Axan.
q, q, q,
OO011as TpyA0€MKOCTh JUCITUILIMHBI 10 360 5 180 5 180
KonTaktHas padora (KP) 3,6 128 1,8 64 1,8 64
Jlexun 1,8 64 0,9 32 0,9 32
ITpaktuueckue 3ansatus (113) 1,8 64 0,9 32 0,8 32
CamocrosiTesibHas pa6oTa 4.4 160 2,2 80 2,2 80

CamocTosTeNLHOE HU3YUYCHUEC pa3aCiIOB 4,4 160 2,2 80 2’2 80

IUACIHATIINHEL
Bujabl KOHTpOJIS:
JK3aMeH 2,0 12 1,0 36 1,0 36
KonTakTHas paboTta - MpoOMeKyTOIHAS 0.8 0,01 0.4 0,01 0.4
aTTecTalus 2,0
[ToAroToBKa K SK3aMEHY 71,2 0,99 35,6 0,99 35,6
Bujx HTOroBOro KOHTPOJIS: IK3aMeH 9K3aMeH
Beero Cemectp
Bun yuebHo# paboTh v vi
3F Actp. 3E AcTp. 3E AcTp.
q, q, q,

OO01mast TpyA0€MKOCTh JTUCIUTIITNHBI 10 270 5 135 5 135
KonrakTHass pabdora — ayauTopHbIE 3.6 96 18 48 18 48
3AHATHA:
Jlexun 1,8 48 0,9 24 0,9 24
[Tpaktuyeckue 3anstus (I13) 1,8 48 0,9 24 0,8 24
CamocrosiTesibHas padora 4.4 120 2,2 60 2,2 60

CaMOoCTOSITEIbHOE U3YUYCHUE Pa3/ICIiOB 44 120 22 60 22 60

JCLUTUTMHBI
Buabl KOHTpOJIA:

IK3aMeH 2,0 54 1,0 27 1,0 27

KonrTakTHas padora - 0.6 0,01 0.3 0,01 0.3
MPOMEKYTOYHAS ATTeCTAMA 2,0

IloaroroBka K 3K3aMeHy 53,4 0,99 26,7 0,99 26,7
By MTOroBOro KOHTpOJIs: JK3aMeH JK3aMeH

4. Conepsxkanue QU CHUNTHHBI

Pazgea 1. 'mapoanHaMuyecKue Npouecchl M annapaTbl XMMUYeCKON TeXHOJIOTHH.
1.1. Beegenne B auciumuiniay. OCHOBHBIE HOHATHS U ONIPEAEIEHHUSL.

[Ipeamer mucummmabl «IIporeccsl M anmapartbl XUMHUYECKOW TexHoJorum». Knaccuduxarms
npoueccoB. HempepbIBHBIE U NEPUOANYECKHE, CTAIMOHAPHBIE U HECTALIMOHAPHBIE MPOLIECCHI.
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OCHOBHBIE 3aKOHOMEPHOCTH MPOLIECCOB U O0LIME MPUHLUIBI pacyeTa armnapaToB XMMHYECKON
TEXHOJIOTHH.

Kunkoctu u ra3el. Knaccudukanus sxuakocreid. MneanbHas sxuakocTs. KanensHbie u yrpyrue
xuakoctu. Cumbl, AEHCTBYIOIIME B XUAKOCTU: MAaccoBble M IOBEpXHOCTHblE. HampspkeHust B
AKHUJKOCTSIX M ra3ax (TaHreHUUaJIbHbIe 1 HOpMaJlbHbIe). CBONCTBA KHUIKOCTEH.

Monenb HenpepbIBHOM cpenbl. [lonsTHe pusnueckoro aeMeHTapHoro oobema.

1.2. OcHOBBI TEOPUHU NIEPEHOCA.

OcHOBBI TE€OpUM SIBJICHMM IEpeHOca: aHAIM3 MEXaHU3MOB, MOJEIMPOBAHUS U Ppa3padOTKU
0000IIEHHBIX METOOB pacueTa T'MIPOMEXaHMUYECKUX, TEIUIOBBIX U MacCOOOMEHHBIX MPOLECCOB U
annaparoB. DeHOMEHOJIOTNYECKUE 3aKOHBI IIEPEHOCA UMITYJIbCa, MACChl U 3HEPTUU. MoJeKyJIIpHBIi
U KOHBEKTMBHBIM mepeHoc. OOmuMe 3aKOHOMEPHOCTH THIPOJAMHAMMKH, TEIUIONepelaud U
Macconepenadd. B3anMOCBs3b 3THX IPOLIECCOB B IPOMBIILICHHON ammnaparype. Pomnb sBieHMi
IIepeHoca IPU XUMHUYECKUX NIPEBPALLECHUSAX.

MarepuanbHble U SHEpreTUYecKHe (TEIUIOBbIE) OallaHChl; ONpPE/IeIeHne MAaCCOBBIX MOTOKOB U
JHEPreTUYECKUX 3aTpar. Y CIOBHs PAaBHOBECHS U OINPEAEICHUE HAIIPABIICHUS IIPOLECCOB IIEPEHOCA.
OOmwmii BUJ ypaBHEHUIH CKOPOCTH MPOIECCOB; ABMKYIIME CHIIBI U KHHETHYECKUE KOA(P(PHUIHECHTHI.
JIumuTHpyomue cTaauu.

1.3. I'mapocraTuka.

Juddepenunanbubie ypaBHeHUs: paBHOBecus Ditnepa. [Tokosmiascs »XuaKoCcTh Mo AeHCTBHEM
cuibl TspKecTH. OCHOBHOE ypaBHEHHE TMAPOCTATUKH. [IpakTuyeckue NpUIOKEHHsI OCHOBHOIO
YPaBHEHHUS I'MIPOCTATUKU.

1.4. 'mopouHaMuKa.

bananc cun npu JBUKEHMM BSI3KOM HEC)KMMAEMOM JKUIKOCTH. YPaBHEHHME HEPa3pbIBHOCTH
(cmomHoCTH) oTOKA. Y paBHeHue HaBbe-CTokca 1 ero pu3nueckuii CMbICII.

[Tono6Hoe npeobpazoBanue ypaBHenus: Hapbe-Crokca. bezpasmepHble nepeMeHHbIe - KpUTEPUU
THIPOAMHAMHUYECKOro monodust (Diinepa, PeitHonbaca, @pyaa, roMOXPOHHOCTH), UX (PU3HUYECKHIA
CMBICII; TapaMeTpuuYecKue Kputepuu. KpurepuaibHoe ypaBHEHUE JBUKCHUS BA3KON KHUIKOCTH.

VYpaBHeHue IBIKEeHUS Ditiepa. DHEPreTHUEeCKUi OallaHC CTallMOHAPHOTO JIBMXKCHHS HI€aTbHON
JKUIAKOCTU. YpaBHeHHE bepHymIM g uaeanbHOW U pealbHOM KUIAKOCTU. Ero mnpakrudeckue
NPWIOKEHUs (ucTedeHue xunkocrei, Tpyoka [luro-Ilpanatns). [IpuHunsl u3mMepeHus CKopocTei
U pacxoloB JKUAKOCTH JPOCCEIbHBIMH IMpHOOpaMH U IHEBMOMETPHUECKUMH TpYOKamH.
Omnpenenenne pacxo10B IpU UCTEUEHUH )KUJIKOCTEHN yepe3 OTBEPCTUS WU HACAKU.

['maponnHaMuyecKUe PeKUMBI ABHKEHHS AKHUIKOCTEN: JIaMUHAPHBIN U TypOyJIEHTHBIN.

Uucno PeitHonbaca u ero Kputuyeckre 3HadeHus. MexaHu3Mbl JaMUHAPHOTO U TypOYJIEHTHOTO
tedyeHuil. [lonsatue TypOynentHoctu. [IpencraBieHuss 0 TMIPOANHAMHYECKOM MOTPAHUYHOM CIIOE
IpU TEYEHHUHU 0 TpyOaM M KaHaJlaM U Ipu 00TEKaHUHU Tell.

PacueTr nuamerpa TpyOONpOBOJOB U ammapaToB; BHIOOP CKOPOCTEH MOTOKOB M ONTHMAJIbHOIO
auameTpa TpyOOIpoBOIOB.

Pacnpenenenue ckopocteid Mo paguycy TpyObl IMOCTOSIHHOIO CEUEHHUs MNpU JIaMHUHAPHOM
CTaIlMOHAPHOM TEYEHHUHU.

Teuenne B TpyOax u Kanamax. OnpeAensiomMi MONEpeYHbId pa3Mep IMOTOKAa B KaHalax
MIPOU3BOJIBLHON (HYOPMBI: TUIPABINYECKUI paalyC, SKBUBAICHTHBIN TUaMETP.

['napaBnnyeckoe CONMPOTUBIICHUE NPU TEYEHUH KUAKOCTEN U ra3oB. Pacder morepb Ha TpeHHE
(ypaBuenue [lapcu-BeticOaxa) m Ha MecTHbIE cOnpoTHBIIeHNA. COOTHOIICHHSI ¥ HOMOTPAMMBI JIJIs
pacuera ko3¢ uIMeHTa TPEeHUs. 3aBUCUMOCTH MEXAY PAacXoJIOM U IepenaaoM AaBieHus. Pacuer
Haropa Jjsl IepeMelIeHNs KUAKOCTEeN Yepe3 CUCTEMY TPyOOIIPOBOAOB U anapaTos.

1.5. Ilepemenienne sKUIKOCTEH.
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[lepemernienne >KUIKOCTEH C TIOMOINBIO MAIMH, TOBBIIAIOMUX naBieHue. OOBEeMHbIE
(TopiIHeBbIe, POTALMOHHBIE W JAp.) W JUHAMHUYECKHE (LIEHTPOOEKHBIC, OCEBBIC U Jp.) HACOCHI.
OcHOBHBIE MMapaMeTpbl PAOOTHI THAPABINYECKUX MAIIWH: MPOU3BOIUTEIHBHOCTD, HAIIOP, MOIITHOCT,
KII.

Pacuer Hamopa m moTpeOaseMOl MOUTHOCTH; MOAOOp HABHUTrareiss K Hacocy. OmnpenencHue
JIOMYCTUMOM BBICOTHI BCACBHIBAHMS. SIBJIEHNE KaBUTAIMU U €0 MPEA0TBpaICHHUE.

OcobeHHOCTH pabOTHI, CONMOCTABJICHUE M O0JACTH NMPUMEHEHHUSI OCHOBHBIX THIIOB HACOCOB -
HEHTPOOESKHBIX, MOPIIHEBBIX (IUTyH)KepHbIX) u Ap. CBsa3p Hamopa, momuoctd u KILJ ¢
MIPOM3BOUTEIBHOCTBIO (XapaKTepUCTUKU HacocoB). Pabora HAacocoB Ha ceTb M WX BHIOOD;
peryJanupoBaHue MPOU3BOAUTEILHOCTH.

Pa3zgea 2. TensioBble mpouecchbl U ANNapPaThbl XUMUYECKOH TEXHOJIOTHH.
2.1. OCHOBHBIC IOHSATHS M ONIPEJCICHMS B TEILIONEpEaAUC.

OCHOBHBIE TEIJIOBBIE MPOIECCHl B XMMHUYECKONW TEXHOJOTHMU: HArpeBaHUWE U OXJaXIACHUE,
KOH/ICHCAIIUS TAPOB U UCHAPEHUE JKUJIKOCTEH.

CranuoHapHbli M HECTAllMOHAPHBIA MEPEHOC TEIUIOThl. TemmepaTypHOe IoJie, TpPagueHT
TEMIIEpaTypbl W TEIJIOBOM IMOTOK; TEIUIONepeaada M TeIyooTaadya. TeMIepaTypornpoBOIHOCTh —
TEIUIOUHEPLIMOHHBIE CBOMCTBA CPEIbI.

2.2. Ilepenoc sHepruu B GOpMe TEIIOThL.

TerioBoil OanaHCc Kak YacTHBIA ciydail sHeprerudeckoro Oananca. OmpelereHHe TemIOBOM
Harpy3ku amnmapara Tpd H3MEHEHMM U 03 HM3MEHEHHsS arperarHoro coctosHus. Pacxon
TEIJIOHOCHUTEJICH.

JuddepernmnansHoe ypaBHEHHE TIEpeHOca SHEpPrud B (opMe TEIUIOTHI, ypaBHeHHE Dyphe-
Kupxroda u TermmonpoBoaHOCTH.

CranoHapHbIil TIEPEeHOC TEIUIOTHI Yepe3 IUIOCKHE W HWIMHApHYeckue creHku. CoueraHue
MEXaHHM3MOB IEPEHOCa TEILIOTHI (TEIIONPOBOJHOCTH, KOHBEKIUH, U3ITYYCHHUS).

KoHBEKTHBHBIN IepeHOC TEIUIOThl. be3pasmepHsle nepemenHble — uncia Hyccenbra, Ilekie,
[Mpannrns, I'pacroda, dDypne. Pacuer ko3hPuIMEHTOB TEIIOOTHAYM TPU BBIHYKICHHOW H
€CTEeCTBEHHOIN KOHBEKIIHU.

TemooOMeH mpu HW3MEHEHHHM arperaTHoro cocrtostHus. Kowaencauus mnapos. Popmyna
Hyccenbra. TennooOMeH mpu KUIEHUH.

PanuanTtHbIil TemonepeHoc. B3zauMHoe u3znydeHue ten. PaanaHTHO-KOHBEKTHMBHBINA NEPEHOC
TEIJIOTHl. PacdeTr moreph TEIUIOTHI ammapaTaMd B OKPYXKAIONIYIO Cpeay W TEIUIOBOW HU3OJISIUH.
OCHOBHOE ypaBHEHHE TEILIONEPEIayu.

2.3. Temonepeaaya B MOBEPXHOCTHBIX TEINIOOOMEHHHKAX.

Temnonepeaua B MOBEPXHOCTHBIX — TEIUIOOOMEHHUKAX. AJTUTHBHOCTH TEPMHUUYECKUX
conpoTtuBiieHnd. CpenHsist ABMXKYIAs CHiia Teruionepeaaun. OnpenerneHue CpeHe IBUKYIIEH CHITbI
B anmaparax pa3IMuHbIX KOHCTPYKIMH. B3anMHOe HanpaBiieHne ABUKEHUS TeIIOHOcuTeneil. Pacuer
MMOBEPXHOCTHU TEMJI000OMEHHUKOB.

CniocoObl TOJIBO/IA ¥ OTBO/AA TETIOTHI B XUMUYECKOW TeXHONIOTHU. TpeOoBaHusl, MpeabsIBIsIeMbIe
K TermmoHocuteNsiM. OOorpeB BOASHBIM IMApOM, BBICOKOTEMIIEPATYPHBIMU OPTaHUYECKUMH
TEIUIOHOCUTETISIMU, TOMOYHBIMU Ta3amMu. CrocoObl anekTpooborpeBa. OTBOJ TEIJIOTH BOJOH,
BO3JIyXOM U HU3KOTEMIIEPATyPHBIMH TETUIOHOCUTEIISIMHU.

TemnooOMeHHBIe —ammaparbl; WX Kiaccudukamus. OCHOBHBIE THIBI TMOBEPXHOCTHBIX
TEIJI000MEHHHUKOB (TpyOuaThie, TJIacCTUHYATHIC, anmnapaTsl ¢ MePEeMENIUBAIOIUMA YCTPONCTBAMU U
T.1.) CMecuTeNnbHbIe TeIUI00OMEHHUKH: TPaJupHU, KOHIEHCATOPHI CMeleHus. BbiOop onTUMambHBIX
KOHCTPYKIIMA W YCIOBUM OKCIUTyaTalldd TEIMJI00OOMEHHBIX ammapaToB. OCHOBHBIE TEHICHIIMH
COBEPIIICHCTBOBAHUS TEIUIOOOMEHHBIX annapaTosB.
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Paszgen 3. Ilpoumecchl u anmapatrbl pasjejieHMsi TOMOIe€HHbIX cHCTeM (OCHOBHbBbIE
Macco0OMeHHbIe NPoIecChl).
3.1. OcHOBHBIE IOHATHUS U ONPEICICHUS B Maccolepeiaye.

Knaccugukanus npoueccoB maccooomena. OcHOBHBIE TOHATHA U onpeaenenus. [Ipomeccs co
CBOOOJIHON M (PUKCHUPOBAHHOM T'paHMICH pa3jena ¢a3 u ¢ paszuenstomend ¢asbl MeperopoaKon
(memOpanoii). Hocutenu u pactipenensiembie BemectBa. CriocoObl BRIpaKeHUs cocTaBa (has.

OU3NKO-XUMHUYECKUE OCHOBBI MAacCOOOMEHHBIX TpOIlecCOB. PaBHOBECHBIE YCIOBHUS H
oIpeJiesIeHUe HalpaBJIeHNs NepeHoca BemecTna u3 (assl B pazy. Koadunmentsr pacinpeneneHus.
[TonsTHe o Macconepeaue U MaccooTaye.

KoHnuenTpannonHoe mnosie, rpaJueHT KOHLEHTpAluu, OOLIMI W YAEHbHBI NOTOK Macchl.
MonekynspHas quddy3ust B KUIKOCTAX, razax (1mapax) u TBEpAbIX Telax.

3.2. MexaHHU3Mbl IEPEHOCA MACCHI.

YpaBHEHHE HEPA3PHIBHOCTHU IS JBYXKOMIIOHEHTHOM CHCTEMBI.

Juddepennnanbaoe ypaBHEHHE KOHBEKTUBHOTO IIEPEHOCA MACCHl B OMHAPHBIX CPEIax.

Huddy3noHHBIN MOrpaHUYHBIN CIION; TPO( MM KOHIICHTPALUA U CKOPOCTEH B MOTOKAX.

Koadduuumentsr maccootnaun. OCHOBHBIE MOJEIBHBIE NPEACTABICHUS O MEXaHHU3Me
MacCOOT/AauHu.

MonenupoBanue KOHBEKTHBHOI0 Maccooomena. Uucna Hyccenbra, lexne, [Ipanaris, @ypse
U 1p., uX (U3HYECKUN CMBICI, aHAJIOTUU C TEIUIOBBIM MOAOOMEM MPUMEHHUTENBHO K Ta3aM U
KHUIKOCTSIM. Pacdyer k03¢ (HUIIMEeHTOB MacCOOTIauu B ammaparax pa3iIddHbIX TUIIOB 110 YPaBHEHHSIM
¢ 06e3pa3MepHBIMU MTEPEMEHHBIMHU.

Macconepenaya.  OcHoBHOe  ypaBHeHHE  Macconepenaud. COOTHOLIEHHE  MEXIy
kodddulmeHTaMl  Maccomepeayd M MacCcooTHaud, — aAJUTUBHOCTh UG Y3MOHHBIX
conpoTuBieHUH. MHTEHCHUKaAIMs Macconepeaaydl IMyTeM BO3ACHCTBHS Ha JIMMHUTHPYIOUIYIO
CTaJIUIO.

Bnusinue ycioBuii (TeMneparypsl, 1aBJI€HNs, KOHLIEHTPAllHii) Ha HalpaBJIeHUE MacCcollepeHoca
Ha npuMepax adcopOIuy; MPUHIUITEI BEIOOpa a0COPOCHTOB.

3.3. ®a3oBoe paBHOBECHE.

MartepuanbHblii 0anaHC HETIPEPHIBHOTO YCTAHOBUBIIIETOCS TIPOIEcca PU pa3InIHBIX CIIOC00ax
BBIPAKEHHS COCTaBOB (pa3 U UX PacXoJi0B; ypaBHEHUS pabOUMX JIMHUH.

[IpenenbHble KOHLEHTPALUK PACcHpElesIIEMOr0 KOMIIOHEHTAa B OTHAKOUIEW M M3BIEKAOLIEH
¢azax uid TNPOTUBOTOYHBIX MPOLECCOB. MaKCHUMallbHO BO3MOXKHas CTENEHb W3BIICUECHMUS,
MUHUMAIbHBIN 1 ONTUMAIIbHBIN pacXobl U3BIEKaOIIEH (a3bl.

3.4. Metoapl pacuéra pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX almnapaToB.

Pacuer nonepeunoro ceueHus (quamMerpa) KOJIOHHBL;, IPEIEIBbHO TOMYCTUMAs U 9KOHOMUYECKU
ONTHMAaJIbHAasl CKOPOCTHU CIUIOIIHOM (a3bl.

PanmonaneHblif BEIOOP B3aMMHOTO HANpaBlIEHUsS JBIDKEHUS (a3 M OpraHU3alliu MOTOKOB B
MaccoOOMEHHBIX anmnapartax. PacueT MaccooOMEHHBIX TPOLIECCOB U alllIapaToB /ISl CHCTEM C OJJTHUM
pacripenienieMblM KOMIIOHEHTOM. OCHOBBI pacdeTa BBICOTBI MacCOOOMEHHBIX almapaTtoB C
HENPEpPBIBHBIM U CTYMEHYAaTbIM KOHTakTOM ¢a3. J[Ba OCHOBHBIX METOJa pacyera: Ha OCHOBE
KOX(QQHUIMEHTOB Maccolepelayd U Ha OCHOBE MOHATHUS TEOPETHUECKOW CTYMEHM pa3eseHusl.
[lonsiTvie wymcna enuWHUI] TMEepeHOoca W BBICOTHI €IMHUIBI MepeHoca. PakTop Macconepenadi.
CpenHssist ABMXKYIIas cuila Maccoleperay. BiausHue npoaoJpHOro nNepeMelnBalus Ha CPEIHIO0
JMBIDKYIIYIO CwiIy Maccomepemaud. [Ipomegypa pacdera, OCHOBaHHasT Ha OOBEMHBIX
koa¢dunmenTax Macconepenayn. ['paguueckuii 1 aHATUTUIECKUI METOIBI pacyera.

Pacyer BbICOTBI MacCOOOMEHHBIX ammaparoB CO CTYyNEHYaTbIM KOHTakToMm  (as.
S¢dextuBHOCTS cTyneHH 10 Mapdpu. CBs3b uncia equHuL epenoca u jokaabHoro KII/I crynenn
o Mapdpu. UucneHHblil pacyeT «OT CTYNEHHU K CTYNEHH» U €ro rpaguueckas HHTEpIpeTanus C
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HCMOJIb30BAHUEM «KUHETHYECKOW JIMHUM». YueT CTpykTypbl moTokoB u KIIJ[ Tapenkwu.
OcoOeHHOCTH pacueTa Tapeab4yaThiX KOJOHH Ha OCHOBE MOHSATHUS TEOPETUUYECKOH Tapenku. HYucmo
JEHCTBUTENBHBIX U TEOPETUYECKUX TapesioK. D(HHEeKTUBHOCTD TapesKu.

ParnmonanbHbIi BEIOOp B3aMMHOTO HANpaBJCHUs JIBWXKEHHS (a3 M OpraHU3alMH MOTOKOB B
MacCOOOMEHHBIX allaparax.

3.5. AGcopbuus.

OO01re NpUHIKIIBI YCTPOMCTBA U KiacCU(PUKAIHS arapaToB AJii MAaCCOOOMEHHBIX MTPOLIECCOB
B cucTeMax "ra3(map)-xkuakocts". OcCOOEHHOCTH KOHCTPYKIIUi abcopOepoB.

OcHoBHBIE TUIIBI U 00JIACTH IPUMEHEHUs1 abcopOepoB: Hacal0OUHbIE U TapeilbuyaThle KOJOHHBI,
ammapatbl CO CIUIOIIHBIM M CEKIIMOHHUPOBAHHBIM 0apOOTaXKHBIM  CIIOEM, ammapaThl ¢
JTUCTIEPTUPOBAHUEM SKUKOCTH.

CxeMbI a0COpOITMOHHO-1eCOPOIIMOHHBIX YCTAHOBOK C BBIJICIICHUEM U3BICUEHHOTO KOMIIOHEHTA
U pereHepaiueil abcopbeHrta (necopOuueil HpyU TMOBBIIIEHHON TeMIlepaType, MOHUKEHHEM
JIaBJIEHUS, OTTyBKOIl MHEPTHBIM HOCUTEJIEM).

3.6. Juctmnnsanus. Pextudukanus.

Paznenenune nuctuiAnmen XKUAKUX TOMOIEHHBIX CMECEH M CKMKEHHBIX Ta30B; 00J1acTH
MIPUMEHEHUS U OCOOCHHOCTH MPOBEACHHUS MPOLIECCOB MPH PA3TUYHOM JABJICHUU.

[TapoxuIKOCTHOE paBHOBECHE [JIi CUCTEM C TMIOJHOM MW OrPaHUYECHHOW B3aMMHOMN
PacTBOPUMOCTBIO U €T0 BIUSHUE Ha BO3MOXHOCTh Pa3/IeIeHUs] KOMIIOHEHTOB TUCTHILIALMOHHBIMU
MeTojiaMu. PacueTr paBHOBecus AJis UACATbHBIX OMHAPHBIX CMECEH.

[Ipoctas u QpakuroHHas MMeperoHKa; neperoHka c aeduermanueii. MarepuanbHblil OanaHc,
pacueTr BbIXOJAA NMPOJYKTAa M €ro CPEJHEro CocTaBa IPHU MEpPeroHke OMHapHBIX cMmeceil. CXxembl
yCcTaHOBOK. TerioBble 6anaHChl U pacyeT pacXoA0B TEIUIOHOCUTENEH JIJIs 3TUX MPOIIECCOB.

Pextudukanus. DU3NKO-XUMHUECKHE OCHOBHI M OCOOCHHOCTH YCIIOBHH IPOBEICHHUS
npoueccoB. CxeMbl YCTAHOBOK JJIsi HEMPEPBHIBHON M MEPHOJUYECKON PEKTH(PHUKAIUU OMHAPHBIX
cmeceil. OcOOEHHOCTH YCTPOMCTBA almaparoB (HAcaJOYHBIX M TapeiabdyaThblX KOJIOHH) M BbIOOpa
peKUMOB UX paboThl mpu pekTudukanuu (Mo cpaBHeHHIO ¢ abcopOrueit). OcobGeHHOCTH
YCTpOICTBa U BapHaHThI pabOThI HcTIapuTene U 1eaerMaTopos.

MogenupoBaHie M pacueT MPOLECCOB M amlapaToB HPU HENPEPBIBHOW pEKTHU(PHUKALNN
OuHapHBIX cucTeM. OCHOBBI YHUCJIEHHOTO M TIpadoaHaJUTHYECKOr0 METOJI0B. MarepuaabHbIi
6ananc. Paboune nuaun. OnpeneneHne MUHUMAJIBHOTO U pabodero (ierMoBoro yucia. TermioBoi
OaJlaHC M pacyeT PacxoJI0B TETUIOHOCUTENEH. [IpHHITUIIBI TEXHUKO-DKOHOMHUYECKON ONTUMHU3AIIU
npu pacdere pabouero (haermMoBOro ymcia, pa3MepoB ammaparypbl U SHEPreTHYECKUX 3aTpar.
OcHOBBI pacyeTa TapeabyaTblX U HaCaJ0YHbIX PEKTU(UKAIIMOHHBIX KOJIOHH.

Pasnen 4. Ilpoueccsl W anmaparbl pa3jiejieHUsi TeTEePOreHHbIX cHCTeM (OCHOBHBIE
THAPOMeXaHUYecKHe MPOoLecchl).
4.1. Pazaenenue reTeporeHunix cucteM. OCHOBHBIE TOHSITHS M METOMIBI.
Knaccudukanus >KUIKUX U Ta30BbIX T'€TEPOTCHHBIX CHCTEM: CYCIEH3UH, IMYJIbCHH, MEHBI,
MBUTH, TyMaHbl. MaTepuaibHbIi 0aJaHC IPOIECCOB Pa3IeICHHS T€TEPOTEHHBIX CHCTEM.
Ornenka >Q¢GEeKTUBHOCTH U BBIOOpP ONTHUMAIBHBIX MPOIECCOB U amMapaToB JUIS pa3AelieHUs
TreTEPOreHHBIX CMECEH.
4.2. OCHOBBI TEOPHUH OCAKIACHHS.
Paznenenne )uIKUX ¥ Ta30BBIX CUCTEM B TOJIE CHIT TsDKECTH. PacueT ckopocTeit cBoOOTHOTO 1
CTECHEHHOTO OCQKJEHHS TBEPJbIX YACTHI] IIAPOOOPa3HON U OTIMYHBIX OT Hee (POpPM B IMOJIE€ CHUIIBI
TSDKECTH.
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IIponecchl OTCTaMBaHMS M YCTPOMCTBO allapaToB pa3AesICHUs CyCIEH3UM, SMYIbCUI U MbLIEH.
Pacuer noBepXHOCTH OCAXKIEHUS U NPOU3BOAUTEIILHOCTH OTCTOMHUKOB. Y CTPOMCTBO U ACUCTBUE
LMKIJIOHOB (TIPOCTBIX U OaTapeiiHbIX ), TUIPOLIUKIOHOB.

4.3. TeueHne )KUAKOCTH YePe3 HEMOIBHIKHBIC 36PHUCTBIC U TICEBIO0KIKEHHBIE CIIOH.

3HaueHue TUAPOJMHAMUKHU 3E€PHHUCTBIX CJIOEB B Ipoleccax (uibTpoBaHus, TEMJIO- U
MaccooOMeHa, TeTepOreHHOro karanu3za U Jp. OCHOBHBIE XapaKTEPUCTHKUA 3THUX CJOEB:
JUCIIEPCHOCTD, yJI€JbHAsA MOBEPXHOCTh, MOPO3HOCTh, SKBUBAJEHTHBIN quamMeTp kaHajioB. Pacuer
TUAPABIMYECKOTO0 COMPOTUBIICHUS CJIOA. [ HMIpaBIMYEeCKOE€ COMPOTUBIICHUE CJIOEB HACAJOK
MIPOMBIIIJICHHBIX MAacCO- U TEINIOOOMEHHBIX ammapaToB.

Pexxumbl TeueHUsT MOTOKOB B HACAIOYHBIX KOJOHHAX. [MIpaBIMYecKOE CONPOTUBIICHUE,
SIBJIGHUS TIOJIBUCAHUS, 3aXJIeObIBaHUS U UHBEpCUH (Da3 U pacyeT COOTBETCTBYIOLIUX CKOPOCTEH.

['unpomuHamMuika  TCEBIOOKMKEHHBIX  (Kumsmmx)  cimoeB.  OOmacTe  MpuUMEHEHUS
MICEBIOOXKMKEHUS. OCHOBHBIE XapaKTEPUCTUKHU IICEBJIO0KIKEHHOTO COCTOSIHMS. [ uipaBanyeckoe
compoTuBiieHue. Pacder cKopocTed TMCEBIOOKIKEHUS W CBOOOJHOTO BHTaHHUS, BBICOTHI
MICEBJO0XKIDKEHHOr0 cinosi. OAHOPOJHOE UM HEOAHOPOJHOE TIceBIOOXKMKeHHe. OcoOEHHOCTH
TICEBJIOOXKIDKEHHS TIOJIMIUCIIEPCHBIX CJI0€B. [I[HEBMO- M THAPOTPAHCIOPT 3E€PHUCTHIX TBEPIBIX
MaTrepHuaoB.

4.4. OuibTPOBaHUE CYCTICH3WM M OYMCTKA Ia30B OT IbLICH.

Crneuunduka moBeaeHus 0CaAKOB KaK 36PHUCTBIX CIIOEB: C)KUMAEMBbI€ U HEC)KMMAaeMble OCa/IKH.
Bunsl QuIbTpoBabHEIX MEpPeropogok. DakTopbl, BIUSAIOMAE HA CKOPOCTh (HUIBTPOBAHUS.
OuIbTpoBaHUE TPU TOCTOSIHHONW CKOPOCTU (UIBTPOBAHHS. DKCHEPUMEHTAIBHOE OMNpEeeIIeHUe
KOHCTaHT ypaBHEHUs QwibTpoBanus. Kiaccudukamus © yCTPOWCTBO OCHOBHBIX THIIOB
HEMPEPBHIBHO U MEPUOANYECKHU paboTaromux GUiIbTpoB U GUIBTPYIOMUX LHEHTPUQYT.

AHHOTanuUA padoyeil MPOrpaMMbl THCUUIIMHBI
«O01mag XuMHYecKkass TeXHOJIOTUs»

1. Heap aucuumiaumHbl — GOpMUPOBAaHHWE 3HAHMNW B o00JacTH pealu3allid XUMHUKO-
TEXHOJIOTUYECKUX TPOLIECCOB € YUeTOM (PU3MKO-XMUMUYECKUX OCOOEHHOCTEH MpPOTEKAIOIINUX
peakuuii, BbIOOpa ONTHUMAIbHBIX YCIOBHM peaTu3yeMbIX IpoLEeccoB, BbIOOpa 3((PEKTUBHBIX
PEaKTOpOB, NPHOOPETEHNs HAaBBIKOB B COCTABJICHUH MaTe€pUaIbHbIX U TEIUIOBBIX OaJlaHCOB, B pacyeTe
IIPOLIECCOB M PEaKTOPOB Ha OCHOBE MaTeMaTHYE€CKOIO0 MOJEIUPOBAHMS, IOJyYeHHUS 3HAHUHM B
o0act pa3paboTKM SHEprocOeperaroIux XMMUKo-TexHoJaornueckux cucreM (XTC), 6€e30TX0HBIX
Y MaJIOOTXOJIHBIX TEXHOJIOTUH Ha MPUMEPE COBPEMEHHBIX TPOU3BO/ICTB.

2. B pe3yabTaTe H3yyeHHs] JMCHUILNIMHBI 00y4aloumiics Mo nporpamMmme dakajaaBpuarta
JOJIZKEH

Obnadamye CleAyOIUMU 00uienpogheccuonanbHblm KOMIETEHIUAMU:

— CMIOCOOHOCTh M TOTOBHOCTH HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIMIUTMH B ipodeccronanbHoii aestensHoctu (OITK-1);

—TOTOBHOCTh HCIIOJIb30BAaTh 3HAaHUS O COBPEMEHHOM (QHU3MYECKOW KapTHHE MHpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSX, CTPOCHMM  BEIIECTBA JUII  [TOHUMAaHMS
OKpy»Xaromiero mupa u sieiennit npupoasl (OI1K-2).

3namey:

— OCHOBBI TEOPUU XUMHUYECKUX MPOLIECCOB U PEAKTOPOB;

— METOJ0JIOTHIO UCCIIEA0BAaHNUS B3aUMO/IEHCTBUS XUMUYECKHX NTPEBPAILIEHUH U SBJICHUH IIEpeHOCca Ha
BCEX MAaCHITaOHBIX YPOBHSIX;

— METOJIMKY BBIOOpa peakTopa 1 pacyéra npoliecca B HeM;

— OCHOBHBIE PEAKI[MOHHBIE MPOIIECCHl U PEAKTOPBl XUMUYECKON 1 OMOTEXHOJIOTHH;
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— OCHOBHBI€ MPUHIUIIBI OPTaHU3AIMU XUMAYECKOTO MPOU3BOJICTBA, €T0 UEPAPXUUYECKYIO CTPYKTYPY,
METO/IbI OIIeHKH 3()(heKTUBHOCTH MPOU3BO/ICTBA;
— OCHOBHbBIE XUMHYECKHE MPOU3BO/ICTBA.
Ymemn:
— paccyuTaTh OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKOTO MPOIIecca;
— BBIOpATh paIlMOHAIBHYIO CXEMY IIPOU3BOJICTBA 3aJaHHOTO TIPOAYKTA;
— OIICHUTH TEXHOJOTHYECKYIO () (PEKTUBHOCTH MPOU3BOJICTBA;
— BBIOpaTh 3()(hEeKTUBHBIN THIT PEaKTOPA;
— MPOBECTH PACUET TEXHOJOTMYECKHUX IMapaMeTPOB JJIsl 3aJITaHHOTO MPOIIECCa;
— OMPEJICTUTH TapaMeTPhl HAWTYYIIIeH OpraHU3alliy MPOIIECCa B XUMUUECKOM PEaKTOpeE.

Bnaoemsy:

— MeToJamMu aHanu3a d3PGEKTUBHOCTH PadOThl XUMHUYECKHUX MTPOU3BO/ICTB;

— METOJIaMM pacyeTa M aHajau3a IMPOILIECCOB B XUMUYECKUX PEaKTOpax, ONpeaeieHus
TEXHOJIOTHYECKUX ITOKa3aTelIcH;

— METO/IaMH BBIOOpAa XUMHUYECKHX PEAKTOPOB.

3. KpaTkoe conep:kaHue JUCHUILINHBI:

Paznen 1. Xumuueckasi TEXHOJIOTUSI 1 XUMHYECKOe MPOU3BOACTBO.

1.1. OcHOBHbBIE onpe/ae/IeHUsI M MOJI0KEHHS.

Xumudeckass TexHOJOTHsI. OOBEKT XMMHUYECKON TEXHOJOTHH. MEXKOTpaciaeBOH XapakTep
XAMHYECKOW TEXHOJIOTMU. Pa3BUTHE XMMHUUYECKUX MPOU3BOACTB U XUMUYECKOW TEXHOJIOrMU. MecTo
XUMUYECKOW TEXHOJOTHMH B TPOMBIIIJICHHONH cdepe M METOJOB XHMHYECKOW TEXHOJIOTHU B
HEXUMHUYECKUX OTPACIISIX MPOMBIIIIEHHOCTH. CUCTEMHBIN aHAIN3 CIIOKHBIX CXEM M B3aUMOICUCTBUI
SJIEMEHTOB CXE€Mbl — TIOHATHE W CcojJiep)KaHue MeToja. Du3Mdyeckoe M MaTeMaTHYecKoe
MOJICIUPOBAHUE, OMPENEICHUE W OCHOBHBIC TOHATHS, UX MECTO B HWHXCHEPHO-XUMUUYECKHX
UCCJIEIOBAHMSIX U pa3paboTkax. MecTo U 3HaueHHE HATYPHOTO U BBIYUCIUTEIBHOTO SKCIIEPUMEHTA.
Coneprkanue 1 3aa4u y4eOHOTO Kypca.

1.2. Xumn4eckoe mpou3BOJACTBO.

[lonsTHe 0 XMMHYECKOM TPOU3BOACTBE. MHOrOQYHKIIMOHATLHOCTh XMMHYECKOTO
npousBojcTBa. OOmas CTpyKTypa XHMHYECKOTO Mpou3BoAcTBa. (OCHOBHBIE MOJCHUCTEMBI
XUMHYECKOTO  MPOM3BOACTBA. (OCHOBHBIE  TEXHOJOTHYECKUE  KOMIIOHEHTBHl  XHUMHYECKOTO
MIPOU3BOJICTBA.

KauecTBeHHBIE W KOJMYECTBEHHBIE TOKA3aTEeId XWMHUYECKOTO IMPOM3BOJICTBA: TEXHOJOTUYECKUE,
HSKOHOMUYECKHUE, IKCILTyaTallHOHHbIE, COLIMAJIbHBIE.

1.3. CbipbeBble pecypcehl, BO/Ia H YJHEPIrUsl B XMMHU4YE€CKOM NMPOU3BO/ICTBE.

Knaccudukanus cblpbeBBIX PECYpCOB MO pa3INMYHBIM MpHU3HaKaM — (a3oBOMY COCTOSHHUIO,
MPOUCXOXKICHUIO, HMCTOYHUKAM. MUHepalbHOE ChIpbe (PyObl H TOJIE3HBIE HCKOIAeMbIe),
OpraHMYECKOEe TPUPOIHOE ChIphe (TOPIOYME HCKOMAaeMble), PACTUTEIbHOE M >KUBOTHOE CHIPHE,
BTOPUYHOE CBHIPbE€ — UX HCIOJB30BaHUE W MYTH mnepepadoTku. OCHOBHBIE CMOCOOBI MEPBUYHOM
00paboTKK ChIpbs (oOoramieHue, OYMCTKA, MOATOTOBKA K TPAHCIOPTHPOBKE M mepepaboTke).
[TonsiTHe, CYIIHOCTD ¥ IPUMEPHI YTITYOJICHUSI UCTIOJIH30BAHUS CHIPhSI, KOMOMHUPOBAHUS TPOU3BOICTB
¥ KOMIUIEKCHOU TiepepabOTKH ChIPHSI.
3HaveHHE U UCITOJI30BAaHNE BOJIbI B XUMHUYECKUX MPOU3BOACTBAX. MicTounuku Boasl. TpeboBaHus K
TEXHOJIOTHYECKOH U OBITOBOM BoJe. [IpombInieHHast TOATOTOBKA BOABI U METOJIBI €€ OYUCTKU OT
npumeceii. OCHOBHBIE METOJIBI KOHTPOJISA KadecTBa BOJABL. ODKOHOMHS BOIOMOTPEOJICHUS B
MPOU3BOJICTBE. BOI0OOOPOTHEBIE CHCTEMBI.

Buipl 1 UCTOYHUKY SHEPTHH B XMMHYECKOW TMTPOMBITINICHHOCTH. Macmtadsl moTpeOIeHus 1
CrocoObl YMEHBIICHUS YJHEPreTUUeCKUX 3aTpaT. CyIIHOCTh U IPUMEPHI PETeHEPALIUU U PEKYTIepaIiH
SHEPTUH. DHEPTrOTEXHOJIOTHIECKHNE CUCTEMBI. BTOpUYHBIE SHEPTETHIECKHE PECYPCHI.
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Pa3zneun 2. TeopeTudeckue OCHOBbI XUMHYECKHX MPOLECCOB U PEAKTOPOB.

2.1. OcHOBHBIE ONpeieIeHUs U MOJI0KEeHH .

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKHX MpPEBpallleHuid — CTEXHOMETPUUYECKUE,
TepMOJUHAMHUYECKHE, KuHeTuueckue. [lokasarenm XUMHUYECKOrO IIPEBpAIlleHUs — CTENEHb
MpeBpalleHys], BBIXOJ MPOIYKTa, MHTErpaibHas U AuddepeHunanbHas CeIeKTUBHOCTU, CKOPOCTH
peaxKuuu 1 NpeBpaLLEHUs] pEareHTOB.

2.2. XuMHu4ecKHe Nmpouecchl.

Omnpenenenne. Knaccupukanuss XMMHYECKHX NPOIECCOB IO PA3IMYHBIM IpPU3HAKAM —
XUMUYECKUM (BHUJ XMMHUYECKOM peakluuu, TEPMOJAUHAMUYECKUE XapaKTEPUCTUKH, CXeMa
npeBpalieHuii) U Ga3oBbIM (YHCIIO U arperaTHoe CocTosiHue as).

l'omorennslii xumuueckuid npouecc. OnpeneneHue U NpuUMEpbl. BiausHue XUMHUYECKUX
NPU3HAKOB M YCIOBHI MPOTEKaHUA MpoIiecca Ha ero nokasaresnu. CrocoObl HHTEHCU(PUKAIHH.
[TonsTre onTUMaNbHBIX TemiepaTyp. OnTuManbHbIe TEMIIEPaTyphl Ui 00paTUMBIX U HEOOPaTHUMBbIX
9K30- U SHJOTEPMUUYECKHUX PEAKLIAMN.

I'eTeporeHHblil (HEKATATUTUYECKUNM) XUMHYECKUH mporecc. OmpenencHue W IMPUMEPBHI.
CrpykTypa mpouecca W ero cocrapistomue (cragum). HaGmomaemas CKOpOCTb XHUMHYECKOTO
npespatienus. O6mactu (pexxuMbl) MPOTEKaHUs MpoLiecca, IMMUTUPYIOLIAs CTa U

['eteporennsiii xumuueckuit mporecc 'raz (Kuakocte) - TBepaoe". (OOocHoBaHUE,
MOCTPOCHUE U aHAllU3 MaTEeMaTHYeCKON MOJENU JUIsl peakuuil ropeHus (Mojenpb '"CKUMaromascs
cdepa') u Tonoxumuueckon (MoJiens "¢ HeB3auMoaencTByomuM siipom'). Habmronaemas ckopocTh
MpeBpalleHHs], BpeMsi IPEBPAIICHUS U TyTH HHTeHCU(DUKAITNH AJIs pa3TUYHbIX 001acTel MPOTeKaHUs
nporecca.

I'eteporennpiii xuMHuuecKuid mporecc '"ra3 (KUAKOCTb) - KUAKOCTH'. OOOCHOBaHUE,
MIOCTPOCHUE U aHAJIM3 MaTeMarudyeckoi monenu. Habnrogaemas ckopocTh mpeBpalieHust U 00aacTu
npoTtekanus nporecca. [lyTu naTeHcupuKauy 1 pa3InyHbIX PeKUMOB Mpoliecca.
Karanurrueckuii nporiecce. Onpenenenne, kiaccuukamnms, TpuMephl. | eTepOTeHHbIN KaTaau3 Ha
TBepAOM Karanmuzarope. OOOCHOBaHHE, MOCTPOSCHHUE U aHAIM3 MaTeMAaTUYeCKOW MoJenu Ha
KaTaJIUTHUUECKON IOBEPXHOCTH M B TOPUCTOM 3€pHE KaTtanuzatopa. HalOmromaemass ckopocTh
npeBpaiieHuss W obOnmactu mpoTekaHust mporecca. CTeneHb UCHONB30BaHUS BHYTPEHHEU
noBepxHocTu. [IyTn nHTeHCHDUKaMK KaTaJTUTHUECKUX MPOIIECCOB.

2.3. XuMHn4ecKne peakTopsl.

OnpeneneHre W Ha3HAYeHHE XMMHMUYECKOTO peakTopa. PeakTopsl B XUMHYECKMX U
HEXMMHMYECKUX OTpacisix MPOMBIIUIEHHOCTH. (OO030p THUIOB XHMHYECKHX pPEaKTOPOB, UX
CTPYKTYpHBIE 3JIEMEHTHI (peaklMOHHasl 30Ha, yCTPOWCTBA BBOJIa U BBIBOJA, CMEIICHHUS, pa3/eIeHUs
U pacrpeieieHns HOTOKOB, TEMJI000MEHHbIE 3JIEMEHTHI), OCHOBHBIE IPOLIECCHI U SBJICHUS B HUX.

CucremaTu3zanusi TNpoOLECCOB B XHMHUYECKOM PEAKTOpPE IO MaciiTady HMX MNpPOTEKaHMSL:
XUMHYECKasl peakiysi, XMMUYECKHH MpoIiecC B 3JIEMEHTApHOM 00beMe, MPOLECChl B PEaKIIMOHHOM
AJIEMEHTE U B PEAaKTOpE B LI€JIOM, UX B3aUMOCBS3b U MepapXuyeckas CTPyKTypa MaTeMaTH4eCcKOu
MOJIEJIH TIpoliecca B peakTope. [Ipumepsl poueccoB B pa3inyHbIX BUAAX XUMUYECKUX PEAKTOPOB.
Knaccudukanus npoieccoB B peakTopax Mo pa3InYHbIM MIPU3HAKAM - BUJ XMMHUYECKOTO Ipoliecca,
OpraHu3alys MOTOKOB PEareHTOB (CXeMa JBMKEHUS! PEreHTOB Yepe3 peakTop, CTPYKTypa MOTOKOB B
PEaKIMOHHON 30HE), OpraHu3alus TEMJIOBBIX MOTOKOB (TEIJIOBOM pEeXHM, cXeMa TeriooOMeHa),
CTallMOHAPHOCTH MpoIiecca.

O6ocHOBaHME U MOCTPOEHUE MATEeMAaTUYECKON MOJENH Mpoliecca B peakTopax PasiIuyHOro
TUTAa KaK CHUCTEMBbl ypaBHEHUN MaTepHaIbHOTO M TEIUIOBOTO OallaHCOB Ha OCHOBE JaHHBIX O
CTPYKTyp€ NOTOKa, XMMHYECKHUX MPEBpAIlCHUsX, SBICHUAX IEpeHoca Terjga M BellecTBa M HX
B3auMojieiicTBun. CuctemMaTu3anus M KiIacCU(pUKAIMs MaTeMaTHYecKHX MOJeNiel MpOIecCOB B
peaxkTopax.
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N3oTrepMuueckne mnpoLecchl B XMMHMYECKOM peakTope. BiumsHue CTpyKTypel IOTOKa
(npeanpHOE CMEIICHHE M BHITECHEHHE), CTALIMOHAPHOCTH MpoLecca (MPOTOYHBIA M EPUOIHMYECCKUH ),
apaMeTpoB M YCJIOBUHM IPOTEKaHMs Mpolecca (TemnepaTypa, KOHLEHTpalus, JaBleHue, o0beM
PEaKIMOHHON 30HBI, BpeMs), BUAA XUMHUYECKOH peakuumu (ImpocTas M CIOXKHas, oOpaTumas H
HeoOpaTHMas) U ee IapaMeTpoB Ha MpOo(QUIM KOHLUEHTpalMi U MoKa3aTelaH Mpolecca B PeakTope
(creneHb MpeBpaLLEHUs], BBIXO/ MPOAYKTa, CEJIEKTUBHOCTD Ipolecca). OCHOBBI pacueTa Ipouecca B
peakrope. ComnoctaBineHue 3()(PEKTUBHOCTH MPOLECCOB B PEAKTOPAX, ONUCHIBAEMBIX MOJAEISIMU
UJEAIbHOTO CMELIEHUS U BHITECHEHMUS.

HewnzorepMuueckue npoueccsl B XUMUYECKUX peakTopax. OpraHnusanysi TEMIOBBIX IOTOKOB U
pPEeKMMOB B XMMHYECKUX peakTopax. PacmpeneneHue temiieparypbl, KOHLUEHTPALUNd U CTEIEHU
IPEBPALLECHHS B PEAKTOPE B PEXMMAX HUIEATBHOIO CMEIIEHUS U BBITECHEHMs, alnabaTH4YeCcKOM U ¢
TeriooOMeHoM. CBsi3b TeMIepaTypbl M CTENEHHW NpPEBpalleHHs B aanabdaTHYecKoM Ipolecce.
ConocraBieHue ¢ U30TEPMUYECKUM PEXUMOM. YHCIO U YCTOWYMBOCTH CTAllUOHAPHBIX PEXXMMOB B
peaKTopax UIeaJIbHOIO CMEILIECHUS.

2.4. [IpombllNLIeHHbIE XHMHYECKHE PEAKTOPbI.

Ha xoHKpeTHBIX mpHuMepax MPeIMETHO pacCMaTPUBAIOTCS IPOMBILUICHHBIE PEAKTOPbI IS
IIPOBEJCHUSI TOMOTECHHBIX, TE€TEPOr€HHBIX M KATaJIUTHUYECKHUX IIPOLIECCOB — THIIBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKNA M OCOOCHHOCTH PEKHUMa, 00JIACTH UCTIONb30BaHUSI.

Pa3nea 3. Xumnueckoe nNpou3BoACTBO, KAK XHMHKO-TEXHOJIOTHYeCKasi CHCTeMA.

3.1. CTrpykTypa u onucaHue XMMHKO-TEXHOJIOTH4YeCKOH CHCTEeMBI.

XUMHUECKOe IpPOU3BOACTBO Kak XuMHUKO-TexHosiorndeckas cucrema (XTC). Ilonstue
cucreMbl 1 XTC. CoctaB XTC: anemeHTsl, cBsi3u, mojicucteMbl. DieMenThl X TC, kinaccudukamus mo
BUAY INPOLECCOB M Ha3HAYeHMI0. TexHojorumueckue cBs3u dneMeHToB XTC  (moTokm).
[TocnenoBarenpbHas, MapajUie/ibHAs, pa3BETBICHHAS, IIOCIEIOBATEILHO-00BOHAs  (Oaifmac),
oOpartHas (peLuKII) TEXHOJOrnuecKue cBs3u. VX cxeMbl 1 Ha3HauYCHHE.

Onucanne XTC. Buabr moneneir XTC - omucarensHble M rpaduueckue. OnmcatenbHbIe
MOJIENIU - XMMUYECKas CXeMa 1 MaTeMaTtudeckas Moaelb. ['padudyeckue moaenu - QyHKIMOHAIbHAS,
TEXHOJIOTHYECKasl, CTPYKTypHas U Apyrue (cnenuainbHble) cxembl. Ha3sHaueHue, nmpuMeHEHUe U
B3aUMOCBS3b MOJIEIIEH.

3.2. Anamm3 XTC.

ITonsTue, 3anaun u pe3ynbrarsl aHanu3a X TC - cocrossane XTC, maTepranbHblil U TEIIOBON
OaslaHCBI, TOKA3aTEIN XMMHUECKOTO IIPOM3BOCTBA.

CpoiictBa XTC Kkak cHCTEMBl: B3aUMOCBSI3AHHOCTb DPEKHUMOB DJIEMEHTOB, pa3indue
ONTUMAJIBHOCTU D3JIEMEHTa OJWHOYHOIO M B CHCTEME, YCTOMYMBOCTH U CYLIECTBOBAHME
CTallMOHAPHBIX PEXKUMOB U JIp.

MatepuanbHblii 1 TEIJIOBOM OanaHchl. MeToIMKa COCTAaBIEHUS U pacueTa MaTepHallbHbIX U
teroBbIx OanancoB XTC u ee nmoacucrem. OcobeHHOCTH pacyera 6aJaHCOB B CXEMaX C PELIMKIIOM.
®opmbl npescTaBieHus 0anaHcoB (TaOIUIbI, AUArPaMMBbI U 1p.).

MarepuanbHblii 6anaHc AJI1 MaCCOOOMEHHBIX M PEaKIMOHHBIX 3JIeMeHTOB. Vcnosiabp3oBaHue
CTEXHOMETPUYECKUX, TEPMOAMHAMMUECKUX M MeXK(a3HbIX OadaHCOBBIX COOTHoUIeHUH. CTerneHb
MCIIOJIb30BaHUs CBIPBEBBIX PECYPCOB.

DOHTaNbIUMHBIN, SHEpreTUYeCKUi (110 MOJIHOM SHEPrun) U sKcepreTudeckuii 6anance! u KI1/1.
Hx conocraBineHue U nucnoip3opanue B ananuse X TC.

3.3. Cunre3s XTC.

ITonsarue n 3anaun cuntesa XTC. OcHoBHBIE 3Tanbl pazpadotku XTC. Ponb MmaremaTnueckux
Y 3BPUCTUYECKUX METOJIOB.

OcHoBHble KoHUenuuu npu cuHTese XTC: TIONHOE HCIONB30BAHUE CHIPHEBBIX U
HHEPreTHUECKUX PECYpPCOB, MUHUMH3ALUS OTX0/I0B, ONITUMAJIBLHOE UCIIOJIb30BaHKE anmaparypsl. Mx
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coJiepKaHue U crocoOb! peann3zannu. KoMOMHNpOBaHHBIE MPOU3BO/ICTBA, COBMEIIIEHHBIE IIPOLIECCHI,
BTOPUYHBIE SHEPTETUYECKUE PECYPCHI, SHEPTOTEXHOJIOTUUECKUE CUCTEMBI, IlepecTpanBaemble XTC,
3aMKHYTbIE, MaJIOOTXO/IHbIE IPOM3BOJICTBA - UX HOHATHUS, OCOOEHHOCTH U IPUMEHEHHE.

OnHOpOIHBIE TEXHOJOTMYECKHE CXEMBI: CUCTEMa PEKYIEepaTHBHOTO TErjIooOMeHa, cucTeMa
pa3felieHuss MHOTOKOMIIOHEHTHOM CMeCH, CHCTeMa peakTopoB. (OCHOBBI IIOCTPOEHHSA HX
ONTUMAJIbHOU CTPYKTYPbI

Pasnea 4. [IpomblinieHHbIe XUMHYECKHE IPOU3BOICTBA.

XUMHUYECKHE TPOU3BOACTBA PACCMATPUBAIOTCA NPEIMETHO KaK peanu3alus H3y4EHHBIX
TEOPETUYECKMX OCHOB XMMHKO-TEXHOJNOrMUecKux mnpoueccoB U XTC, KOHUENIU MOCTPOCHUS
BoicOKOd((pekTuBHOM XTC. OCHOBHOM aKLIEHT JAenaercs Ha (PU3MKO-XMMHUYECKHE OCHOBBI
KOHLENIMY TOCTPOCHUS TEXHOJIOTHYECKOM CXEMBI IIPOU3BOACTBA U €ro nojacucreM. IIponssoacrso
cepHoi kwucioTel. IIpomsBoxcrBo ammuaka. IIpow3BoacTBO a30THOM Kuciotsl. IIpou3BoacTeo
CTHpOJIA.

Pa3nea 5. CoBpeMeHHbIe TEHICHIIUN B Pa3BUTHH XMMHYeCKOH TE€XHOJIOTHH.

Texyiee cocTosHME XMMHMYECKON MPOMBIIIJICHHOCTH B MHMpPE W TEHIACHLMM €€ Pa3BUTHS.
[lepcrieKTUBHBIE MCTOYHUKU ChIpbsl M 3Hepruu. Kitactepuszanuss XMMUYECKON MPOMBIIUIEHHOCTH.
Cosmeniennble nporeccel. ['MOkue U nepecrparBaeMble TEXHOIOIHYeckHe cxemMbl. HoBble XMMUKO-
TEXHOJOTMYECKHE MTPOLIECCHI U CIIOCOOBI MOoTy4YeHus npoaykToB. HanoTexHonorus.

4. O0béM y4eOHOI THCIUNTHHBI:

Bun yuebnoii paboTbl 3E Axkaj. 4.

OO0masi Tpy10eMKOCTb 1M CUUILIHHbI 6 216
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 2,67 80
Jlekuun 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
JlaGopaTopHsie paboTsl (JIP) 0,89 32
CamocrosiTejibHasi padoTa 2,33 84
CaMocTosiTenbHOE U3YUYEHUE PA3/1ETI0B IUCIUILINHbI 2,33 84
Bua konTpoJs:

IK3aMeH 1 36
KonTakTHas paboTa — MpOMEKYTOYHASI ATTECTALIUS 0,01 0,4
[ToaroToBKa K 9K3aMeHY 0,99 35,6

Bun yuebHolt paboThl 3E Actp. 4.

O0masi Tpy10eMKOCTb 1M CHUILITHHBI 6 162
KonTakTHas padoTa — ayIMTOPHBIE 3AHATHS: 2,22 60
Jlexnun 0,89 24
[Tpaktuueckue 3ansatus (I113) 0,89 24
JlabopaTopusbie padoTsl (JIP) 0,89 24
CamocrosiTesbHasi padora 2,33 63
CaMocCTOsITENbHOE U3YUEHUE PA3AEIOB TUCIUIUIMHBI 2,33 63
Bua koHuTpoJs:

IK3aMeH 1 27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIHS 0,01 0,3
[ToaroroBka K 3K3amMeHy 0,99 26,7

AHHOTanugA padoyeil NPOrpaMmbl JTUCUUIIIIMHBI
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«CucreMbl ypaBJeHHs XUMMHKO-TEXHOJIOTHYECKUMH MPOLECCAMM»

1. Heap AucHMIVIMHBI — JaTh 0a30BbIE 3HAHMS 10 TEOPUM CHUCTEM YIIPABJIEHUS XUMHKO-
texHosiornaeckumu nporeccamu (CY XTII), mpuBUTh HaBBIKK U yMeHHS aHanu3a cBocTB XTI, kak
00BEKTOB YIIPAaBJIEHUS U IPAKTUYECKOIO IPUMEHEHNS TEXHUYECKUX CPEJICTB YIPABICHUS.

2. B pe3yabTare u3ydeHHs JUCHUILIMHBI 00y4alOMIMIiCA MO0 MporpaMMe 6akajaBpuarTa
JMOJIKEH:

Obnadamys CleayOIUMU 00uienpodheccuonanbHbIMu KOMIIETEHIUAMU:

— CIIOCOOHOCTh M T'OTOBHOCTH MCIIOJIb30BaThb OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JUCHHIUIMH B TipodeccruonanbHoit aesteapHoct (OITK-1).

3uams:

— OCHOBHBIE ITOHSTHSI TEOPUH YIIPaBJICHHUS;

— CTaTHUYECKUE U JMHAMUYECKUE XapPAKTEPUCTUKU OOBEKTOB YIPABJICHUS;

— OCHOBHBIE BUJIbl CUCTEM aBTOMaTu4eckoro ynpasieHus (CAY) 1 3aKoHbI peryIupoBaHus;

— tunoBble CAY B XUMHUYECKOW MPOMBIIIJIEHHOCTH;

— METOJBI U CPEICTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOIMYECKHUX I1apaMETPOB;

— ycroitunBocth CAY;

— OCHOBHBIE MOHATUSA O HeNMMHEWHbIX CAY, peneHbIX CHCTEMax, JIOTMUECKHUX alIrOpHUTMax
yIpaBieHUs, aJaNTUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIPABJICHHUS.

Ymemn:

— OIpeAEsATh OCHOBHBIE CTATUUECKHUE U JUHAMUYECKUE XapaKTEPUCTUKU OOBEKTOB yIIPaBJICHMUS,
— BBIOMpATh PallMOHAIILHYIO CUCTEMY PETYIMPOBAHUS TEXHOJIOTHUECKOTO MpoIiecca;

— oIleHuBaTh ycTOUunBOCTh CAY;

— BBIOMpATh KOHKPETHBIE TUIIbI TPUOOPOB [yt AMarHocTuku X TTI.

Braoemy:

— METOJaMH TEOpUM aBTOMATUYECKOIO PETYJIHMpPOBAHMs, OpraHU3aluM M pacyéra CUCTEM
ONTUMAJILHOTO YIPABJIEHUS MPOLECCAMU XUMHUYECKON TEXHOJIOTUH.

3. KpaTkoe coep:kaHue JMCHUILINHBI:

Pa3nes 1. OcHOBHbBIE IOHATHS YIIPABJIeHUS XUMHKO-TEXHOJIOTH4eCKHMHM MPOLEeCCAMH.

3HaueHUE aBTOMATUYECKOTO YIPABIECHUS JUISI PAa3BUTHUSI XUMHUYECKOW ITPOMBIIIJIEHHOCTH.
Oco0OeHHOCTH YIpaBlIEeHUs XUMUYECKUM MPEINPUITUEM M XUMHUKO-TEXHOJIOTMYECKUM MPOIIECCOM.
TexHuko-sKoOHOMHUYECKU 3((eKkT BHEApPEeHHs aBTOMATHU3MPOBAHHBIX CHUCTEM YyIpasieHus. Poib
CUCTEM YIIpaBJlIeHUs] B oOecrneuyeHuH Oe30MacHOCTH XMMHUYECKOTO IIPOM3BOJCTBA U OXPaHBI
OKpyXkaromen cpeapl. OCHOBHbIE TepMUHBI U omnpenencHus. Mepapxust ynpasiaeHus. OCHOBHBIE
npuHLMIEL yinpasieHus. Knaccudukanus cucrem ynpasieHus OyHkunonanbHas ctpykrypa CAY.
IToxazarenu kauecTBa yNnpaBJICHHUS.

Paznen 2. OcHOBBI TEOPHU ABTOMATHYECKOT0 YIPaBJIEHHS.

Marematnueckne momenu CAY. Jlunamuueckue xapakrepuctuku CAY. Hcnons3zoBaHue
onepanMoHHOro ucuucienus aias ananusza CAY. Tunosble TuHaAMUYECKHE 3BEHbs. BpemeHHble U
YaCTOTHBIE XapaKTEPUCTUKU. DKBUBAJICHTHBIE NMPEOOpPa30BaHMs CTPYKTYPHBIX CXeM. Y CTOHYHMBOCTh
muHeHbIX CAY ¢ oOpaTHoi cBs3bto. Kitaccugukaiiys 1 OCHOBHbBIE CBOMCTBA OOBEKTOB YIIPABICHHUS.
Metoapl ompeneneHusi CBOWCTB OOBEKTOB ympaBieHHs. (OCHOBHBIE 3aKOHBI PEryJUpOBaHMS.
Perynstopsl Ha OCHOBE MCKYCCTBEHHBIX HEMpOHHBIX ceTel. LludpoBbie n pobacTHbIE CHCTEMBI
yrnpaBiieHus. BbIOOp 3aK0HA peryaupoBaHus U ONpeeeHne ONTUMAIBHBIX TapaMeTPOB HACTPOUKH
MIPOMBIIIIEHHBIX PETYISATOPOB.

Paznen 3. M3mepeHHe TeXHOJIOTHYECKHX IapaMeTPOB XHMHKO-TEXHOJOIrHYeCKOIo
npouecca.

l'ocynapcTBeHHass cuUCTeMa MPOMBIIUICHHBIX TNPHOOPOB M CPEACTB aBTOMATH3AIUH.
OcHoOBHbBIE TEPMUHBI U ONpefieNieHuss MeTposioruu. Metoibl u3mMepenuil. Cpeactsa U3MEpPUTEIbHOM
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TeXHUKH, WX CTaTHYECKHE W JuWHaMHuueckue cBoicTBa. [lorpemnoctu wusamepenuid. CrocoObl
nepenaun wHGoOpManMu Ha pacctosHue. OpraHu3anusi JUCTAaHIHOHHOW auarHoctuku XTI
W3mepeHre OCHOBHBIX TEXHOJOTMYECKMX IapaMeTpOB: JaBJICHHS, TEMIIEpaTypbl, pacxona |
KOJINYECTBA, YPOBHS KMJIKOCTU U CBHITYYHX MaTEpHANIOB, COCTaBAa U (PU3MKO-XUMHUECKUX CBOICTB
BEILECTB.

Pa3nesa 4. OcHOBBI NPOEKTHPOBAHUSA ABTOMATHYECKHMX CHCTEM YNPABJIEHHS XHMHKO-
TEXHOJIOTHYeCKMMH MPOLEeCcCAMH.

Oco6ennoctu ympasnenust X TII. PerynupoBanne 0CHOBHBIX TEXHOJOTHUECKUX MMAPAMETPOB:
pacxoja, JaBieHHs, Temmeparypbl, ypoBHs, PH. Texuudeckue cpeactBa CAY. OcCHOBHbIC
Pa3HOBUAHOCTH YIIPABJISIOIIUX YCTPOHUCTB. THIBI, XapaKTEPUCTHKU U Pacd€T MCIOIHUTEIbHBIX
MEXaHU3MOB M PEryIUpYIOIUX opranoB. OdopmieHne MPOEKTHOTO 3aJaHUs Ha aBTOMAaTHU3aLIUIO
TEXHOJIOTHYECKOTO Iporecca. BeiOop Touek m3MepeHus, KOHTPOJIs, YIPABIAEMBIX MMapaMeTPOB H
yIpaBisomux Bo3aeicTBuil. CTaHgapThl U YCIOBHBIE 0003HAYEHUS IJISi TEXHOJOTUYECKHX CXEM.
OcuoBubie cenenns o0 ACY TII B xumumyeckoit npomsinuieHHOCTH. [Ipumepsr ACY TII B
XUMUYECKOM MPOMBIIUIEHHOCTH. OCHOBHBIE BBIBOJBI 1O Kypcy. COBpeMEHHbIE TEHICHUUU B
pasButuu CY XTII.

4. O0bém y4eOHOM TUCHUITIUHBI:

Bun yuebnoit paboThl 3E Axkan. 4.

OO01masi Tpy10eMKOCTh 1M CHUILIHHbI 5 180
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 1,33 48
Jlexunu 0,443 16
[Tpaktuueckue 3ansatus (I113) 0,443 16
JlabopaTopusbie padoTsi (JIP) 0,443 16
CamocTrosiTesbHasi padora 2,67 96
CamocTosiTeIbHOE M3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI 2,67 96
Bua koHTpoJIs:

JK3aMeH 1 36
KonTakTHas paboTa — MpOMEeXYTOUYHAsI aTTECTAIHSI 0,01 0,4
[ToaroroBka K 3K3aMeHy 0,99 35,6

Bun yuebnoii paboThl 3E Actp. 4.

O0masi Tpy10€eMKOCTb 1M CHUIITHHBI B 135
KoHTakTHasi padoTa — ayIMTOPHBIE 3aHIATHSI: 1,33 36
Jlexun 0,443 12
[TpakTuueckue 3anstus (I113) 0,443 12
JIaGoparopusie padotsl (JIP) 0,443 12
CamocrosiTesibHas padoTa 2,67 72
CaMocCTOsITENbHOE U3YUEHUE PA3AEIOB TUCIUIUIMHBI 2,67 72
Bua konTpoJs:

IK3aMeH 1 27
KonTtakTHas paboTa — MpoMeXyTOYHAasl aTTeCTalIHsI 0,01 0,3
IToaroTOBKA K 9K3aMEHY 0,99 26,7

AHHOTanugA padoyeil NPOrpaMmbl JUCUHUIIIMHBI
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«KypcoBasi padoTa 110 HeOpraHu4eckoi XumMmum»

1. Ileap QUCUMIVIMHBI — IIOJIyYCHUE HaBBIKOB CAMOCTOSTENILHOIO PEIICHHUs HCCIIeAyeMOil 3a1aun Ha
OCHOBE AaHAINM3a M3BECTHBIX [AaHHBIX M IIOJYYEHHBIX CTYICHTOM SKCIEPUMEHTAIbHBIX PpE3yJIbTATOB,
3HAKOMCTBO CO CIIOCO0aMU M3JI0KEHHS M OPOPMIICHHUS TIOTyUYSHHBIX Pe3yIbTaTOB
2. B pe3yabrare H3ydyeHUs] TUCHUILIMHBI 00y4YalIIMiicsi MO NporpaMMme OakajiaBpuara

JOJIKEH:

Obnadams cienyronmmMu oomenpogecCHoHATbHBIMU KoMIieTeHIMAMU KommereHusmu (OI1K):
-CIOCOOHOCTBIO HMCIHOJIB30BATh MOJYUYCHHBIC 3HAHMS TEOPETHUYECKHX OCHOB (DYHIAMEHTANBHBIX pa3/eioB
XMMUH TP pelIeHnn npodeccuoHanbhbix 3aaau (OITK-1);
-CIIOCOOHOCTBIO MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCLUIUIMH B MIPO¢EecCHOHANBHON
nesrenproctd (OITK-3);

B pesynbraTe n3ydeHus: AUCHUILIMHBI CTYACHT OaKalaBpuaTa JOJKEH:

3Hams.

— MOJXO/IBI K OPraHU3alluy CAMOCTOSATENFHON M KOJUIGKTUBHON HayYHO-HCCIE0BATENILCKOW PaOOTHI;

— IPUHIIMITEI OPTaHU3ALKHU TPOBEACHUS SKCIICPUMEHTOB U HCIIBITAHUH.

Yuems:

— BBITIOJTHATH IOUCK, 00padOTKY, aHAJIM3 U CHCTEMATU3AIMI0 HAYYHO-TEXHUUECKOW HHPOpMaIHH;

— BBINIOJHATH 00pa0OTKY U aHAIN3 PE3y/IbTaTOB SKCIICPUMEHTOB U MCIIBITAHUN;

— IIPOBOJUTH aHAIN3 HAYYHO-TEXHUYECKOU JINTEPATYPBL;

Braoemy:

— KOMIUIEKCOM TepPBOHAYAILHBIX 3HAHUHN U MPECTaBICHUI 00 OpraHu3aluy HayYHbIX HCCIICAOBAHHN;

— HaBBbIKaMU U3JIOKCHUSA IMOJTYUCHHBIX 3HAaHUU B BHUAC OTUYCTA O BBIIIOJIHEHUU KprOBOP'I paGOTBI.
2. Kpartkoe conep:kanue qTUCIHUINIHHbI
Paznea 1. llouck u nepBuyHasi 00padoTKka HAYYHON U HAYYHO- TEXHHYeCKOil MHpopMannu

[IpousBoauTCst MOUCK U TIepBUYHAs 00pabOTKa HAYYHOW M HAYYHO-TEXHUYECKOH HH(POPMAIHH.

OpI‘aHI/BaHI/IOHHO'MGTOI{I/I‘IGCKI/IG MCEpPONPHUATHA, BKIIFOYAIOIINE:

- U3y4YeHHE CIIELUAIbHON JIUTEPaTyphl U APYyrol XUMUUECKONH HH(OpMALIUH, BKIIOYask JOCTHKEHUS
OTEYECTBEHHOW M 3apyOe:KHON HAyKH U TEXHUKH B OOJIACTH XUMHMU U XMMHUKO-aHAIUTHYECKHX METOMOB
HCCIICOBAHUM;

- cOop, aHaNM3 U CTPYKTYpHpOBaHUE WHPOPMALIUH IO TEMAaTHKE KypCOBOM paboThI.

Pasnes 2. BoinosiHeHre HHANBHAYAJIbHOI0 IKCIIEPHMEHTAJIBHOIO 3aaHus

BrImonHeHre 3KCIepUMEHTaIBHOTO HAYYHOTO UCCIIEIOBAHUS, KOTOPOE MOXKET BKIFOUATh:

- TUIAHUPOBAaHUE U TIOCTAHOBKY CEPHU 3KCIIEPUMEHTOB B COOTBETCTBHE C OIPEICIICHHON TeMaTHKOM
KypCOBOi1 paboThI;

- y4acTHe B NPOBEIEHHM BBIIOIHAEMBIX Ha Kadeape Hay4YHBIX HCCIICAOBAHUN WM BBIIOJIHEHUH
anmaparypHbIX pa3paboTok;

- COCTaBJIEHHE KOMITBIOTEPHBIX MIPOTPaMM Jj1sl 00pabOTKM XUMHUYECKOH HH(OPMALIUH;

- cOop, 00paboOTKy, aHAU3 U CUCTEMATH3aLUI0 WHPOPMALUK IO MPEIIoNaraeMol TeMe KypcoBOH
paboTsr;

- mproOpeTeHrne HaBBIKOB XMMUYECKOTO IKCTIEPUMEHTA;

- mpuoOpeTeHHe OKCIEPUMEHTAJIbHBIX HABBIKOB pPAa0OTHI HAa COBPEMEHHBIX Y4eOHO-HAy4YHBIX
npudopax;

- OCBOCHHE METOJIOB PETUCTPALIUH U O0OPaOOTKH PE3yIbTATOB XUMHUECKHX IKCIIEPUMEHTOB.
Pasnen 2. [IpenocraBienne pe3yJibTaTOB BINOJTHEHUS HHIMBHAYAJIBHOIO 33/IaHUA B BUE KYpPCOBOM
padoThI

[MpousBoguTcss  aHAMU3  PE3yNIbTATOB  NPOBEJCHHOW  JKCIIEPUMEHTAIBHOW  JICSITENBHOCTH,
(dopMyupoBaHuE BBIBOJIOB PaOOTHI:

- cbop, 00paboTKa, cucTeMaTH3alMs OJTyYEHHBIX PE3YJIbTaTOB;

- COCTaBJICHHE PA3JIEJIOB OTYETA 110 TEME HayYHBIX UCCIIEIOBAHUH,

- ¥ HaMMCaHUE OTYETa O ITPOBEACHHOMN KypCOBOH paboTe;

- BBICTYIUICHHUE C JOKJIaJJOM M OTBETHI Ha BOMIPOCHI 110 TEMATHKE KypCOBOM PaOOTHI.
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4. O0bEéM y4eOHOH TUCHHUIIINHBI:

Bun yuebnoit 3auéTHbIe Axagemunuec
paboThI e IMHUIIBI KHE Yachl
Oo0masi Tpy10eMKOCTh TUCIUILIAHBI TI0 YY€0HOMY TUIAHY 3 108
KonTakrHas pa6ora (KP) 1,78 64
Jlaboparopusie padots! (JIP) 1,78 64
CamocrositesqibHasi padora (CP): 1,22 44
KonTakTHast caMocTosTeNbHas padoTa 0,2
CamocTosATeIbHOE U3YUYEeHUE Pa3/AeioB IUCIUILTHHBI 122 43,8
Buja koHTpOJIS: 3aueT - -
Bun yuebHo 3auéTHbIC ActpoHomuuec
paboThI €IMHULIBI KHe€ Yachbl
KounrakTHan padora (KP) 1,78 48
Jlaboparopusie padoTsl (JIP) 1,78 48
CamocroaTenabHas padora (CP): 1,22 33
KonTakTHast camocTosiTensHas paboTa 0,15
1,22
CaMoCTOsTENbHOE N3YYCHUE Pa3/IeNoB AUCIUTUTHHEI 32,85
Bupa koHTpoOJIA: 3a4eT - -

4.4.2 IncuMniIMHbI BApHATUBHOM 4acTH (00513aTe/IbHbIE TUCHUIIIHHBI)

AHHOTaNUA
K y4yeOHOH mporpaMme JUCHHILJIMHBI
«OCHOBBI I)KOHOMHUKH U YIIPABJIEHHS MPOU3BOJACTBOM B TEXHOJOTMH HEOPTraHUYECKUX
BeIIeCTB»

1. Heab AMCHMIVIMHBI — TOJYYEHHE CUCTEMbI 3HAHMH 00 SKOHOMHUYECKHMX 3aKOHOMEPHOCTSAX
(GYHKIMOHUPOBAHUST TIPOMBIIIICHHOTO MPOW3BOJICTBA B CHUCTEME HAI[MOHAIBHOW SKOHOMUKH,
00y4yeHHe HKOHOMHUYECKOMY MBIIUIEHUIO U MCIIOIb30BaHMIO MOJYYEHHBIX 3HAHUM B MPAKTUYECKON
NEeSITETTHHOCTH.
3. B pesyabrare u3yyeHHMsl AMCHUILIMHBI oOydawummiica No mnporpamme 0OakajaBpuarta

JIOJIAKeH .

Ob6nadams cnenyromnmu oomekynsTypHbiMu (OK) u npodeccnonansusivu (ITK) komneTeHuusamu:
- CIOCOOHOCTh ~ HMCIIOJIb30BaTh 3HAHMSI OCHOB OSKOHOMHKM B  pa3lW4HbIX  cepax
xu3HenesrensHoctr (OK-3);
- CIIOCOOHOCTh aHAJIM3MPOBATh TEXHUYECKYIO JIOKYMEHTAlMIO, MOAOHUpaTh 00OpyIOBaHHE,
TOTOBHTH 3asBKH Ha MPUOOpeTeHUe U peMoHT o0opyaoBanus (ITK-9).
3nams.
—  OCHOBBI 9KOHOMHUKH B Pa3IMUHBIX chepax KU3HEACATEIbHOCTH;
—  HOPMAaTHBHBIE TIPABOBHIE AKTHI, PETIIAMEHTHPYIOIIUE eI TETLHOCTD MPEIIPUSTHS;
—  METOJIbI pa3pabOTKH OMEPaTUBHBIX U MPOU3BOJICTBEHHBIX IJIAHOB;
—  METOJIbl U CIIOCOOBI OIUIATHI TPY/IA.

Ymemu:
—  COCTaBIISITh 3asiBKM Ha 000pyIOBaHHE;
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—  COCTaBJIATH OTYETHI I10 BHIITOIHEHUIO TEXHUYECKUX 3aJaHHI;

—  COCTaBJISATh TEXHUYECKYIO IOKYMEHTAIIHIO,

—  OpraHM30BaTh padOTy KOJUICKTHBA B YCIOBHUAX JICHCTBYIOIIETO ITPOU3BOJICTBA;

— TOTOBUTh MCXOJHBIC JaHHBIC i1 BbIOOpa W OOOCHOBAaHWS HAYYHO-TEXHUYECKHX U
OpPTaHU3AIMOHHBIX PEIICHUI Ha OCHOBE YKOHOMHUYECKOTO aHAJIN3a;

—  pa3pabaThIBaTh OTMIEPATUBHBIC IJIAHBI PA0OT MEPBUYHBIX TPOU3BOJICTBEHHBIX MOPA3ICICHHM.
Brnaoemw:

— MeTOJaMU M HMHCTPYMEHTaMHU MPOBEICHUS SKOHOMHUYECKOTO aHalIh3a 3aTpaT U pe3yJbTaToOB
JESITEIBHOCTH NPOU3BOICTBEHHBIX IIOpa3AeICHU;

—  HMHCTPYMEHTAMH IUIAHUPOBAHMS U BBIIIOJHEHUS MEPONPUATUI IO IPOU3BOACTBY IPOAYKIIMH;

—  OCHOBaMH 3KOHOMHYECKHX 3HAHHUU B Pa3IMUHBIX c(hepax KU3HEACATEIbHOCTH.

4. Kpartkoe coaep:kaHue JMCHHUIIHHbI

Pa3nen 1. Bseoenue. Ochosbl pbiHOYHOU IKOHOMUKU

1.1 DxoHoMuYeckue MOTpeOHOCTH, Ojlara U pecypchl. DKOHOMUYECKUE CUCTEMBI U UX CYLIHOCTb.
OO0111ecTBEHHOE MTPOU3BOJCTBO U AKOHOMHMUYECKHE OTHOIIEHUS. [Ipon3BOACTBEHHBIE BO3MOYKHOCTU
oOmiectBa W HSKOHOMHMYECKUH BbIOOp. KpuBas mNpoW3BOACTBEHHBIX BO3MOXHOCTEH. 3aKoOH
yObIBaIOLIEH NpeleNbHON IOJE3HOCTUM. THIBl M MOJENIM 3KOHOMHUYECKHX CHUCTEM. OJIEMEHT
SKOHOMMUECKOH cuctembl. Tpaauiimonnas skoHomuueckas cucrema. CoOCTBEHHOCTh: (DOPMBI U ITYyTH
ux npeoOpa3oBaHusl.

1.2 PriHOYHBII MeXaHU3M cripoca U npeanoxenus. CoBepleHHass 1 HECOBEPIIEHHAs KOHKYPEHIIUH.
ToBapHbIi (PIHOYHBIN) THIT OOIIECTBEHHOTO MPOM3BOACTBA. CYIIHOCT U YCIOBHS BOSHUKHOBEHHS
phiHKa. Buasl pblIHKOB M uX cTpykrypa. DyHKuMM pbiHKa. ToBap u ero cpoiictBa. Crpoc u
npeiokeHne Ha pbiHKe. [loHsTHE <«QIacTUYHOCTB». DJIACTUYHOCTh CHpOCa U IPEJIOKEHUS,
ToueuHas U Ayrosas. CoBepIlIEHHAs U HECOBEPILICHHAs! KOHKypeHIunu. MoHononua. Makcumuszanus
puObUIM MOHONIOJUCTOM. OJIUTONOIHS.

1.3 IloHsiTHE HAUMOHAIBLHOW SKOHOMHUKH, OCHOBHBIE MAaKpO3KOHOMHUYECKHE NoKa3zarenu. [loHsaTus
COBOKYITHOTO CIIpOCa W COBOKYITHOTO MPEUIOKEHUS, (aKTOPHI, BIHMSIONNE HA MX W3MEHCHHS.
[Torpebnenuss u cOepexxeHus. OKOHOMHUYECKUM KpyrooOGopor. IIpomsBoactBo, oOMeH u
pactipenenenue. [lorpebnenue, coepexeHre, MHBECTUIIMH TOBAPOB U YCIIYT.

1.4 dunancoBas cuctema M (uHAHCOBas MoJUTHKa oOmiecTBa. ['ocymapcTBeHHBIN OromkKeT U
rocynapcTBeHHbIN noiar. Hamoru u Hanorosas cucrema.

Pa3nen 2. Dxonomuueckue ochosbl ynpasienus npouzs00Ccmeom

2.1 Ilpennpusitie Kak CyObEKT PHIHOYHOTO XO35SHUCTBA. DKOHOMUYECKHE 3aKOHBI 1 OCOOEHHOCTH UX
MPOSIBICHUS HA Ipeanpusatuu. Poip cnenuanicra XUMUYECKOW TpoMbluIeHHOCTH. [Ipennpusitue B
CUCTEME PBIHOYHOM SKOHOMHUKH. [Ipeanpusitue — kak CyOBEKT M OOBEKT HpPEINpPUHUMATEIbCKON
NeSITeIbHOCTH. 3aKOHOAaTeNnbHas 0a3za MpeaNpUHUMATENbCKOM aedrenbHocTH. HopmaTuBHO-
IIPABOBBIE AKThI, PETJIAMEHTUPYIOLIUE AESITeNbHOCTh Hpeanpusitus. OpraHu3alliOHHO-TPAaBOBbIE
(bopMBl IPEANPUHUMATENBCKON AEATENbHOCTH U KPUTEPUHM HUX BbIOOpa. DPOpMbI COOCTBEHHOCTH.
Buemrsss u BHYTpEeHHSS cpeia peAnpUsITHSI.

2.2 MarepuanbHO-TeXHHYeCcKas 6a3a mpou3BojcTBa. ChlpheBast U TOIJIMBHO-3HEpreTHyeckas 6asza
XUMHYECKHX Tpou3BoACTB. IIpom3BojacTBeHHass mporpaMMa U TMPOU3BOACTBEHHAs MOIIHOCTD
npeanpusTus. KauecTBO M KOHKYPEHTOCIIOCOOHOCTh MPOAYKIIMH. DKOHOMHUYECKOEe O0OCHOBAaHUE
BbIOOpA ChIpbsl M TOIUIMBA. PecypcocOepexeHnue. ANbTEpHATUBHBIE UCTOYHHUK CBHIPbS U SHEPTUH.
Opranuzanys cKIaacKoro Xo3sAiucTsa.

2.3 MarepuanbHO-TeXHHUUYECKUE pecypchl mpeanpustus. OCHOBHBIE MPOU3BOJCTBEHHBIE (OHIBI
XUMHUYECKHUX TMPEANpUITHI: TOHATHE, Kiaccudukamuss u CTpykTypa. lloHsTHe u CTpyKTypa
OCHOBHBIX cpeacTB. OlleHKa OCHOBHBIX CpeaCcTB. MeTo/ibl OlleHKH OCHOBHBIX (oHI0B. [lokazarenu
UCIIOJIb30BaHUSI OCHOBHBIX MPOU3BOJCTBEHHBIX (POHIOB. MI3HOC M aMOpTHU3aLusl OCHOBHBIX (DOH/IOB.
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Onenka 3(eKTUBHOCTH UCIIOJIb30BaHUSI OCHOBHBIX MPOU3BOICTBEHHBIX (OHI0B. BocmponsBoacTBo
OCHOBHBIX cpeacTB. OOOPOTHBIE CPeNICTBA MPEANPUATHS: TIOHATHE, COCTaB U CTPYKTypa. McTrounnku
dbopmupoBanus 00OpOTHBIX cpeAcTB. OOopaurBaeMoCcTb OOOPOTHBIX CpelICTB. MaTepuaibHbie
3aracel Ha npeanpusatu. OnpeaeneHne NoTpeOGHOCTH B 000POTHBIX CPEICTBAX.

2.4 Tpynoble pecypchl npennpustus. llepconan npegnpusitus U ero crpykrypa. OCHOBBI
OpraHu3ali TpyAa Ha npeanpusaThHr. D((GHEeKTUBHOCTh HMCIONB30BaHMUS IEpcoHana U pabouero
BpemeHu. [IpousBoguTenbHOCTh TpyAa M omiata Tpyaa. Opranuzanus 3apaboOTHON IUTaThl Ha
npennpustud.  CoctaB M CTPYKTypa  NPOMBILIUIEHHO-IIPOU3BOJICTBEHHOIO  II€PCOHAA.
[Tpou3BOAUTENBHOCTh TPYyJa: MOHSTHE, MOKA3aTeJd U METOJbl u3MepeHus. VHauBuayalbHas U
00IIeCTBEHHAS IPOU3BOIUTENLHOCTh TPY/AA. Pe3epBbl U (hakTOPHI MOBBIIICHUS IPOU3BOAUTEIHHOCTH
Tpyaa. opMbl, CUCTEMBI U pa3Mep OILIAThI TPYAa Ha MPEANPUITHH.

Paznen 3. Texuuxo-skoHoMU1eCcKull AHANU3 UHHCEHEPHBIX PeUuleHUll

3.1 Jloxoabl ¥ pacxojpl HAa MPOU3BOJCTBO, U PEATU3ALUIO0 MPOAYKIHUH NpeAnpustus. M3nepxku
NPOM3BOJICTBA MPOAYKIUHU (CeOECTOMMOCTh), HPUOBUIb, PEHTA0ENBHOCTE M IIEHOOOpPa3OBaHHE.
[TonsiTre 3aTpaThl HAa MPOU3BOACTBO U peaM3aINI0 MPOAYKINHU (ce0ecTOMMOCTh). Bupl n 3HaueHue
knaccupukanun 3arpar. CTpyKTypa 3arpar Ha HPOHM3BOJICTBO M peAM3alUI0  POIYKIIHH.
OcoOenHocTH pacueTa 3aTpaT Ha MPOU3BOJACTBO M peaTH3alUI0 MPOAYKIMH B KOMIUIEKCHBIX
npou3BoJcTBaX. OCHOBHBIE IyTH CHUXKEHMS 3aTpaT Ha IMPOU3BOACTBO HPOAYKUMH. Jl0X0Jbl
npennpusatus. [loHsTHe npudbUTH U A0X0a MPEANpPUITHS, METObI UX pacueTa. PeHTabenbHOCTS, ee
BUBI B METOBI pacueTa. [1yTn moBbImeHus pUOBLIH U peHTA0CIBHOCTH Ha IPEAIPUSTHSIX.

3.2 llenooOpa3oBaHue U LieHOBas MONUTHUKA. [[eHa Ha MPOAYKIMIO U MPUHIUIIBI IIEHOOOpA30BaHUSI.
Bunel nen. Ctpykrypa LeHbl, cucTema LieH. B3auMocBs3u LieH U usgepxkek. LleHoBas moiauTuka.
Pa3paboTka 11eHOBOM CTpaTeruu.

3.3 ®duHaHCOBO-KPEAUTHbBIE OTHOLUEHUS MNPEANpUATUN M cucTreMa Hajmoroobnoxenus. Ilonsrtue,
coctaB U CTpyKTypa ¢unancoB mnpennpustus. CymHocTb, (GYHKIUHM M 3a7adyd  (UHAHCOB
npennpustas. CoOCTBEHHBIC W 3aeMHBIC (PMHAHCOBBIC PECypChl. bamaHc TO0XOJOB W PAacXOJIOB.
Hanorosas mnonutuka. [lpuHiunsl HamorooOnoxenus. Hamorm u mnaTexxu, YCTaHOBIICHHBIC
3aKOHOJATENILCTBOM: BU/Ibl, CTABKH, OOBEKTHI HAJIOTOO0I0KEHHUS U CPOKHU YIIJIAThl HAJIOTA B OIO/IKET.
5. O0beM yueOHOH AMCHMILIMHBI:

Bceero Cemectp 3
B .
ML YHEOHOH padoTEI 3E Axap. u. 3E Axap. 4.
OO01mmas TpyI0eMKOCTh TUCITUTUTHHBI 4 144 4 144
KonTakTHasi padoTa — ay1uTOpPHbIE 3aHATHA: 0,9 32 0,9 32,4
Jlexun 0,44 16 0,44 16
[IpaxTnueckue 3ansatus (I113) 0,44 16 0,44 16
CamocrosiTesibHas padora 2,1 76 2,1 76
KonTakTHas camocrositensHas paboTa 0,4 0,4
2,11 2,11
CamocTrosiTenbHOE U3yUYE€HHE Pa3/IeOB JUCIIUILIMHbI 75,6 75,6
Bun xoHTpoJI:
JK3aMeH 1 35,6 1 35,6
KonTakTHas paboTa — mpoMeKyTo4YHast aTTECTALIUS 0,4 0,4
1 1

[TonroToBka K SK3aMeHy. 35,6 35,6
Bupa uroroBoro KOHTpoJIs: JK3aMeH

Bun yue6HOMI paboTh Bceero Cewmectp 3 ‘
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3E Actp. 4. 3E Acrtp. u.
OO01mast TpyA0eMKOCTh TUCITUTUTHHBI 4 108 4 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,9 24 0,9 24,3
Jlexun 0,44 12 0,44 12
[Ipaktrueckue 3ausarus (I13) 0,44 12 0,44 12
CamocrosiTesibHas padoTa 2,11 57 2,11 57
KoHrtakTHas camocTosTenbHas pabora 0,3 0,3

1,11 1,11
CamocTosTeIbHOEC H3YUYCHHUE PA3ICTIOB AUCITUTLIHHBI 56,7 56,7
Bua koHTpOJIA:
9K3aMeH 1 26,7 1 26,7
KonrtaktHas paboTa — mpoMexXyTOYHAast aTTeCTaIHs 1 0,3 1 0,3
[ToaroroBka K 3K3aMeHy. 26,7 26,7
Bua uTOroBoro KOHTpoOJIs: IK3aMeH

AHHOTaNUA

paboyeii nporpamMmMbl AucuUILIMHbI «[IpaBoBeleHNEe B TEXHOJIOTHH HEOPTaHUYECKUX BeleCTB)

1. Ileab JMCHUIVIMHBI — OBJIQJICHHE OCHOBAMU IIPABOBBIX  3HAHMIA;
(dbopMHpOBaHKE OCHOB TPABOBOH KYJIBTYphl M IMPABOMEPHOTO TOBEACHHUS TPaXKTaHWHA
CTpPaHBI.

3agauu AUCHMILINHBI:

— O3HAaKOMJIEHHE C TEOpPHSIMM U B3IJIsSJaMH, BbIpaOOTaHHBIMU IOPUIUYECKON HAyKOH B
00J1aCTH KOHCTUTYLIMOHHBIX, aJMHUHUCTPATUBHBIX, T'PAKIAHCKUX, CEMEHWHBIX, TPYAOBBIX U HMHBIX
OTHOLIEHUH B Pa3IMUHBIX CPepax AEATEeIbHOCTH;

— H3y4YCHHE JICHCTBYIOIUX HOPMATUBHBIX IIPABOBBIX aKTOB U MPAKTUKU UX IPUMEHEHNUS;

— (hopMupOBaHHE MPAKTHYECKUX HABBIKOB 110 MPUMEHEHHIO TIPABOBBIX HOPM, COCTABJICHUIO
JIOKYMEHTOB U COBEPILICHHIO IOPUINYECKH 3HAUUMBIX JIeMCTBUH B pa3UUHBIX chepax IesTeTbHOCTH.

2. Wzyuennme kypca «llpasosedenue 6 mMexHONOSUU HEOPSAHUYECKUX Beujecme» B
COOTBETCTBUM C pabouuM ydeOHbIM IUTaHOM HampaBieHus noxarotoBku 18.03.01 Xwumunueckas
TEXHOJIOTHs, NMpoduiIb MOArOTOBKM «TeXHOJIOTHs HEOPraHWYEeCKHX BEIECTB» HAMNpaBlIE€HO Ha
nproOpeTeHue CIeyoNX KOMIETeHIINMI:

- CHOCOOHOCTBIO HCIOJIB30BAaTh OCHOBBI IPAaBOBBIX 3HAHMM B pPa3IMYHbIX cdepax
nestensHocTH (OK-4);

- TOTOBHOCTHIO M3Yy4aTh HAay4YHO-TEXHHYECKYIO HMH(POpMAIMIO, OTEYECTBEHHBIH U
3apyOexKHbIii ONbIT 0 TemaTtuke uccnenoBanus (ITK-20).

B pe3ynbrare n3ydeHus AMCUMILIMHBI CTYJEHT OakajaBpHuara JOKEH:

3uame:

— OCHOBBI POCCHUHCKON IpaBOBOW CHCTEMBI M POCCHUNCKOIO 3aKOHOJATENIbCTBA, OCHOBBI
opraHu3aiui ¥  (QYHKUMOHHUPOBAHMS  CYAE€OHBIX M  HMHBIX IPABONPUMEHHUTEIBHBIX U
MIPaBOOXPAHUTENbHBIX OPIaHOB;

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

— TIpaBOBBIE HOPMBI, PETYIUPYIOLIUE OTHOIIIEHUE YEJIOBEeKa K YeJIOBEKY, OOILIECTBY,
OKpYXKarollleu cpere;

— mpaBa ¥ 00s13aHHOCTH TpaKJaHHHA,;

— OCHOBBI TPYZIOBOI'O 3aKOHOJIaTEJIbCTBA.

Ymemn:
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— WCIOJB30BaTh 3TUYECKUE U MPABOBBIE HOPMBI, PETYIUPYIONIME OTHOIIECHUE YEIOBEKa K
4eNI0BEKY, OOIIECTBY, OKPYKAIOIIEH cpelie, UCIOJIb30BaTh IPaBa U CBOOOIbI YEJIOBEKA U IpaKJaHIHA
pH pa3padoTKe CONUATBHBIX MPOCKTOB;

— HCIOJIb30BaTh W COCTAaBJISITh HOPMATHBHBIC M IPABOBBIC JOKYMEHTBI, OTHOCSIIHECS K
po(heCcCHOHANLHOM JIEATEIBHOCTH, MPEANPUHUMATE HEOOXOAMMBIE MEpPhl K BOCCTAaHOBIICHHUIO
HaApPYIICHHBIX MPaB;

— peau30BbIBaTh IpaBa W CBOOOJBI 4YEJIOBCKAa M TPaKJaHWHA B pPa3IMUHBIX chepax
JKU3HENEITENLHOCTH.

Braoemw:

— OCHOBaMH XO3SIMICTBEHHOT'O MPaBa;

— IPaBOBBIMH HOPMaMH B MPOPECCHOHATBHOMN JACSITeIbHOCTH.

3. O0beM AUCHHUILIMHBI U BHAbI Y4eOHO# padoThl

Bcero
Bun yue6Hoit paGoThl

3E Akan. 4. AcTtp. u.
O01as TPYI0EMKOCTh AUCITUIUIAHBI 3 108 81
KonrakTHasi padoTa — ayIuTOPHbIE 3aHATHUS 0,88 32 24
Jlexuuu 0,44 16 12
ITpaxTuueckue 3ansatus (113) 0,44 16 12
CamocTosiTeJIbHast padoTa: 2,12 76 57
KoHTakTHast caMocTosATeabHasA padoTa 0,2 0,15

2,12
CaMOCTOATENbHOE U3YUEHUE PA3JEIIOB JUCLUILIMHBL 75,8 56,85
Buja MTOroBoro KOHTpoOJIs: 3a4er

4. Conep:kaHue QM CHUATIINHbBI

Beenenne. Jlucuunnuna «/Ipasosedenue 6 mexHonro2UU HEOP2AHUHECKUX BeUjecmer
OTHOCUTCSI K BapMAaTHUBHBIM JUCHHUIUIMHAM Npoduiis. basupyeTcs Ha M3y4eHHH LIKOJBHOTO Kypca
«O0111ecTBO3HAHUEY» U TIPEIIECTBYIOIICH T'YMaHUTAPHON TUCIUIUIMHBI «cTOpHs».

Kypc paccmatpuBaeT OCHOBHBIE HOPHAMYECKHE TEPMHUHBI W TPUHLUIIBI, PACKPHIBAET
OCHOBHBIE TEOPETHYECKHUE MPEJICTABICHNS O TAKUX SBJICHUAX KaK TOCYIapCTBO U Mpaso. B npornecce
U3Y4YEHHs Kypca CTYIEHThl 3HAKOMATCS C OCHOBHBIMH IIOJIO)KEHHUSMH BENYIIHUX OTpacien
POCCHICKOI0 IIpaBa, a TAKKE OCHOBHBIMH ITOJIOKEHUSMH TE€X OTPACIEH POCCUICKOIO IIpaBa, KOTOPbIE
MOTYT OBITH BOCTPEOOBaHBI UMM MO HPOQMII0 MOATOTOBKU, a TAKXKE B PELICHUU CEMEHHBIX U
OBITOBBIX BOTIPOCOB.

IIpenmMeToM wH3yuyeHUs MAAHHOTO Kypca SBISIOTCA 3HAHHMA O TOCYJapcTBE W IIPaBe,
3aKOHO/ATENIbCTBE, C KOTOPBIM KaXIbld TPaXKJAaHWUH CTAIKUBACTCA B KU3HWU. lIpu m3yuenum
JUCLUHUIIMHBI ~ UCHOJIB3YIOTCS HOPMAaTHBHBIE aKThl TOCyAapcTBa U IOA3AKOHHBIE  AKThl
rOCY/IapCTBEHHBIX OPraHOB, PErYIMPYIOIINX 3KOHOMHUYECKYI, (UHAHCOBYIO, YIPaBIECHYECKYIO
JeSITebHOCTh FOCYJapCTBA U XO3SIHCTBYIOIUX CYObEKTOB.

Pazgen 1. OcHOBBI TeOpUH rOCyAapcTBA U NpaBa.

1.1. OcHoBbl Teopuu rocyaapcrBa. lloHsTHe u npu3Haku rocyaapcrBa. Dopmbl
rocynapcra. @yHkuu rocyapersa. B3anMocBs3p rocyiapcTsa u npasa.

1.2. OcnoBbl Teopuu mnpasa. [lonarue u npusHaku npasa. [IpaBo u mopanb. [IpaBoBas
KylnbTypa. OCHOBHBIE NPABOBBIE CUCTEMBI COBPEMEHHOCTH. [IOHATHE M BHIBl HCTOYHUKOB IIPaBa.
HopmaTuBHBIN npaBOBOM akT Kak UCTOYHHUK MpaBa. OnpeneneHue 3aKoOHa U MOJ3aKOHHBIX aKTOB.
JleiicTBre HOPMATHUBHBIX NTPABOBBIX aKTOB BO BpeMeHU. OOpaTHast cuiia 3akoHa. [loHATHE TPpaBOBbBIX
HOpM, HX cTpykTypa. Cucrema mnpaBa. YactHoe u myOnuyHoe mpaBo. MaTepuaabHOEe U
npoueccyaigbHoe mpaBo. [IpaBooTHOIIEHHE: O0OBEKT, CYOBEKT U COJIEep)KaHHWE MPABOOTHOLICHHMH.

75



IOpunnueckue daktol. [Ipodenbr 3akoHOATENHCTBRA.

Pa3nea 2. OTpacin ny0JM4YHOro npasa.

2.1. OcHOBBI KOHCTUTYUMOHHOr0o npasa. KoHctutyuuss — ocHoBHOM 3akoH Poccuiickoit
@®enepany. OCHOBBI IPABOBOTO CTaTyca YEJIOBEKA M TpakJaHuHA. DenepaTUBHOE YCTPOMCTBO
Poccuiickoit @enepanuu. CucteMa rocyaapCTBEHHBIX OPraHOB M MPUHIIMI pa3/Ie/ICHUs BJIACTEH B
Poccuiickoit @enepaunu. [Ipesunent Poccuiickoit @eaepannn. OeaepansHoe coopanue Poccuiickoi
®enepanun. Opranbl KCIOTHUTENBHOM BilacTh Poccuiickont @eaepanuu. KoHCTUTYIIMOHHBIE OCHOBBI
cyneOHoii cucremsl. [IpaBooxpanurensHbie opradbl. [lonaTue rpaxmaancTsa.

2.2. OcHOBBI AIMUHUCTPATUBHOIO NIpaBa. [loHATHe U TpeAMET aIMUHUCTPATUBHOTO MIPaBa.
O6mas  xapakrepuctuka Koxmekca P® 00  agMUHHCTPAaTUBHBIX  I[PAaBOHAPYLIEHUSX.
AIMUHUCTpAaTUBHBIE  MpABOHAPYIIEHUS:  MOHATHE M NpPU3HAKK.  AJIMUHUCTPATHUBHAS
OTBETCTBEHHOCTb: IIOHATHE W HpUHLUIBL. [loHATHE, NpU3HAKM M BBl AJAMHUHUCTPATHBHBIX
HaKa3aHUU.

2.3. OcHoOBBI yroyioBHoro mpasa. lloHsATHe U mpeaMeT yrosoBHOTO NpaBa. YTOJOBHAs
OTBETCTBEHHOCTh: IIOHATHE, OCHOBaHUE BO3HUKHOBeHUs. [loHsATHE mpecTymieHus: MNPU3HAKHU,
ctpykrypa. CocraB npecrymienus. Coyyactue B npectymieHuH. OOCTOSTENbCTBA, UCKIIOYAIOIINE
npecTynHocTh JesiHus. Ilonstue, 1eny W BUIbl Haka3zaHUR. YTOJOBHAs OTBETCTBEHHOCTh 3a
COBEPIIICHHE MPECTYIICHUH. Y CIOBHOE OCYXICHHUE, OCBOOOKICHHIE OT YTOJIOBHON OTBETCTBEHHOCTH.

2.4. Koppynuusi kak couuajibHoe siBjieHHe. TepMUH U TOHSATHE «KOPPYyMUUs». Bumbl
koppynuuu. @opMel nposiBiaeHus: Koppynuuu. HopmatusHoe omnpenenenue koppynuuu. [Tpuunnel
pacnpoctpaneHus Koppyniuu. DopMbl IposBIEHUS KOppynuuu. DopMbl KOPPYILIUU-TIPECTYILICHUS.
®@opMbl KOppynuuu-mpoctynka. @opmsel MOIUTHYECKON KOppynuuu. HopMaTuBHBIE TPAaBOBBIE AKThI
B cthepe npotuBoneicTBUs Koppynuuu. DenepanbHbiii 3akoH oT 25.12.2008 Ne 273-®d3 «O
IPOTUBOAECUCTBUN KOPPYIILIUNY.

2.5. OCHOBBI 3K0JIOTHYECKOr0 NMpaBa. JKOJIOTMYECKOE MPaBO: MOHATHE, IPEAMET METO U
HUCTOYHMKM  JKojormyeckoro mpasa P®. IlpaBoBoe  peryiauMpoBaHHe  IKOJIOTMYECKUX
npaBooTHomieHu.  [loHsTue, BUOBI HW  CTPYKTypa  OSKOJOTHMYECKHX  IPaBOHAPYIICHUH,
OTBETCTBEHHOCTb 32 UX COBEPIICHHUE.

2.6. HopmaTuBHOe npaBoBoe peryJiipoBaHue 3alIUThI HH(POPMALMHU M NPABa I'PaXKAaH
Ha 3alIUTY NMEepPCOHAJIbHBIX AaHHbIX. [IpaBoBbIe OCHOBBI 3aIMTHI IOCYIAPCTBEHHON TAWHBI.
[Tonstue nnpopmaryu. OOas XxapakKTepUCTHKA 3aKOHO1aTeNIbCTBA O 3amuTe nHpopmaruu (Nel49-
@3 o1 27.07.2006 r. «O6 nHPOpMauy, HTHPOPMAITMOHHBIX TEXHOJIOTHUSX U 3alUTE HHDOpMALIUNY).
OTBETCTBEHHOCTh 3a HapyllleHHE 3aKOHOAATEeNbCTBA O 3amuTe uHpopmauuu. Kondunenunanbaas
uHpopMalus: TOHATHE, BUABI W 3alllUTa. 3alluTa [EPCOHAIbHBIX JAHHBIX TIpakJaHUHA.
['ocymapcTBeHHass TaliHa: TOHATHE, 3alIMTa, I[PAaBOBOE PETYIMPOBAHUE T'OCYAAPCTBEHHOM,
ciyxebHoi u nHOU nHpopmaruu. [IpaBoBbIe OCHOBBI 3aITUTHI TOCYAPCTBEHHOMN TailHBI.

Pa3nea 3. OTpacim 4acTHOTo npasa.

3.1. 'pasxknanckoe mMpaBo: OCHOBHbIE MOJIOKeHUsI o0miel yactu. [loHsTHE, TIpeAMET U
METOJ TpaskJaHCcKoro npasa. [ToHsTHE rpaXk1aHCKOro IpaBOOTHOLIEHNUS, ero cnenuduka. CTpykTypa
rpaXxaaHckoro  mpaBooTHouleHus.  IIpaBo-,  neecnocoOHOCTH — CyOBEKTOB — Ipa’KIaHCKOTO
NPaBOOTHOLIEHUA. ['paXki1aHe Kak CyOBEKThl I'pa)<IaHCKOro IpaBa. PHU3NYECKUE M IOPUANYECKHE
JUIa: TOHATHE, TPU3HaKH, Kiaccuukanus. KOpuanueckue GaxThl, Kak OCHOBaHHE BOSHUKHOBEHHUS
rpaXJIaHCKUX TNpaBooTHoIeHui. [IpaBo coOCTBEHHOCTH: TMOHATHE, CTPYyKTypa. IlpaBomouns
cobctBeHHUKa. PopMbl cOOCTBEHHOCTH. OOS3aTENBCTBO: MOHATHE, MUCIOJHEHHE U obOecreueHue.
O0s3arenbCcTBa B TPAXKAAHCKOM IPaBe U OTBETCTBEHHOCTH 32 MX HapyIICHHUE.

3.2. ABTOpCKOe W TAaTeHTHOe TMpPaBO M TMPaBoBasi 3alIUTa  Pe3yJbTaTOB
HHTEJVICKTYAIbHOM AeATeJbHOCTH. [IoHsiTHE aBTOPCKOrO0 IpaBa ¥ cMeKHbIX NpaB. McTouyHMKH
U CcHCTeMa TMPaBOBOil  OXpaHbl PpPe3yJbTATOB HHTENJIEKTYAJbHOH  /1esiTeIbHOCTH.
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HUckmountenbubie mnpaBa. llaTeHTHble mnpaBa Ha H300peTeHUsA, IMOJIe3HbIE MOJEJd H
npombinuieHHble o0pa3ubl. Hoy-xay m komMepueckue cexkperbl. OCO0EHHOCTH 3alUThI
ABTOPCKHMX NMPAaB U 00bEKTOB NPOMBILLIEHHOH cO0CTBeHHOCTH. [IpaBoBbIe acneKkThI Nepegadn
TEXHOJIOTHIA C 1eJIbI0 UX BOBJICYEHHUS B IPAKIAHCKHI (X031 CTBEHHBII) 000pOT.

3.3. OcHOBBI X0351iiCTBEHHOTI' 0 (mpeanpUHUMATEIHCKOT0) npasa. [Tonsarue
XO34UCTBEHHOT0 (MPEANPUHUMATENILCKOTO) TMpaBa KaK OTpacid IpaBa, HaykKu H y4yeOHOH
muctumuinHel. [Ipeamer Xo03sHCTBEHHOro (MPEANPUHUMATENHCKOr0) MpaBa, MPU3HAKU, METOJIbI
IIPAaBOBOTO perysupoBaHusd. [IoHATHE XO3SMCTBEHHONM W INPEAIPUHUMATEIIBCKON EATEIBHOCTH.
OtrpanudeHue XO3sIICTBEHHOTrO (IpeanpUHUMATENbCKOr0) IpaBa OT JPYTUX oOTpaciield Mpasa.
Cuctema XO034MCTBEHHOrO (MPEANPUHUMATENILCKOTO) TMpaBa. VICTOYHMKK  XO3SIMICTBEHHOTO
(mpeanpuHuMaTenbckoro) mpaBa.  CTpykTypa — XO34HCTBEHHOro  (MpEeANpUHUMATEIHCKOIO)
3aKOHO/ATENbCTBA. 3aKOHBl M  TMOJI3AKOHHBIE  aKThl KAaK HCTOYHUKUA  XO3SMCTBEHHOTO
(mpeanmpuHUMATEIHLCKOT0) TIpaBa.

3.4. OcHoBbl ceMeiiHOoro mnpasa. [IpaBoBoe perynupoBaHHE CEMEHHBIX OTHOIICHHMA.
HcTopus cemeitHoro mpaa. 3akitodeHue U npekpaiienue opaka. [IpaBa u o6s:3aHHOCTH poauTeNnen
u nereid. OcylecTBIEHUE POAUTENbCKUX MpaB. OTBETCTBEHHOCTh POAMTENICH 3a HEHaJIEeXkKaIllee
BOCIHUTAHUE JeTei. AJMMEHTHbIE 00s3arenbcTBa. DOpPMBI BOCIHMTAHUSA JETEH, OocTaBIIUXCS 0e3
MIOIICYEHHUS POJIUTEIICH.

3.5. OcuHoBbI TPyAOBOrO npasa. IIpenmer u meron TpyznoBoro npasa. Tpyn1oBoil 10roBop:
MOHSITUE, CTOPOHBI, COJIEPIKAHKE. 3aAKIIOYCHUE TPYAOBOr0 AoroBopa. OCHOBAHUS ISl TPEKPAIICHHS
TpyaoBoro gorosopa. Pabouee Bpems. Bpems otapixa. Tpynossie criopsl. JlucuumiuHa Tpya.

Pasjnen 4. Oco0eHHOCTH NMPABOBOI0 PeryJMpoBaHUusA NPodecCHOHATbHOM 1eiITeJJbHOCTH
B OTAEJBHBIX OTPACIAX XUMHYECKOH MPOMbILLIEHHOCTH

4.1. OcHOBBI HAIHOHAJbLHOW 0€30IMACHOCTH, TOCYAAPCTBEHHOH MOJUTHKH WM
3aKO0HOJATEJIbCTBO B 00J1aCTH 00ecriedeHUs siIEPHOIl W paauamuoOHHOH Oe3omacHocTH. Llenu,
3a7]a4i, OCHOBHbBIC HANpPaBJICHUS W HMHCTPYMEHTBHI PEAIM3ALMU TOCYIapCTBEHHOW IOJUTHKUA B
obnactu obecriedeHus sIEPHON U paaualoHHoi 6e3onacioctd HopMbel U mpaBmia B obnactu
obecrieueHus siIepHON U panuannonHoi 6e3onacHoct B PO. Cranmaptsl 6e3onacnoctd MAT'ATD.
HopMmatuBHo-nipaBoBasi 0a3a OCHOB HallMOHAJIbHON O€30MacHOCTH C OMOPOW Ha TOJOXKCHHS
Koncturynuu P®, mexayHapoausix 1oroBopos PO, denepanbHbIX 3aKOHOB U MHBIX HOPMaTHUBHBIE
npaBoBbIX akTOB Poccuiickoit @enepanuu B oOnactu obOecredeHHs SACPHOM U paaHallMOHHON
6esomacHoctu. Crangaptel 0OezonmacHoctd MAT'ATO u  ux wummnementrauus. IIpaBoas
OTBETCTBEHHOCTH 32 HApYyIIEHUSI B 00JIACTH oOecrieueHus: 0€30MacHOCTH SIEPHBIX 0OHEKTOB.

4.2. Oco0eHHOCTH TIPABOBOI0 PeryjJHpPoOBaHUs TpPyaa PadOTHHUKOB XUMHUYECKOMH
NpoMbIILIEHHOCTH. OCOOCHHOCTH 3aKITIOUEHHUS U COJIEPKaHUs TPYIOBOTO IOTOBOpa ¢ pabOTHUKAMU
XUMHUYECKOW TTPOMBITINIEHHOCTH. [IpaBoBoe perynupoBanue pabouero BpeMeHU U BPEMEHHU OTJIbIXa
pabOTHUKOB XMMHUYECKON MPOMBIIIEHHOCTH. OCOOCHHOCTH TPABOBOTO PETYIMPOBAHUS OXPAaHbBI
TpyZJa paOOTHUKOB XUMHUYECKOU MPOMBITIIIEHHOCTH. CHcTeMa rapaHTUi U KOMIIEH Al paOOTHUKaM
XUMHUYECKON MMPOMBIIUIEHHOCTH.

4.3. HopMaTuMBHO-IpaBoBas 0a3a peryJiMpoBaHMsA XMMHYeCKOi W He(pTeXHMHYECKOW OTpaciu B
Poccuu. depepanbubiii 3akoH ot 21.07.1997 N 116-®3 «O npoMbIIuIeHHOH 0€30IacHOCTH OIMAaCHBIX
MPOU3BOICTBEHHBIX 00BheKTOB». Denepanbublii 3akoH oT 10.01.2002 Ne 7-®3 «O06 oxpaHe OKpYKaroIIeH
cpensl». TpynoBoi konekc Poccuiickoit @enepaumu ot 30.12.2001 Nel97-®3. I'maBa 21. Crates 147.
Hanoroseiit kopekc Poccuiickoit ®@epepaumn ot 31.07.1998 Ne 146-®3. ['maBa 26. Hanor Ha noObruy
noje3Hbix uckomaembix. Cratem Ne 334-345, copepskamye CpOKH YIUIaThl, OOBEKT Hajora, HpaBHiia
Ha4yMCIICHUs Hajora Ha 1noJie3Hble uckomnaemsle. [ToctanoBnenue IIpaBurensctBa Poccuiickoit denepanuu ot
16.05.2006 Ne 303 «O pasrpaHn4eHUH TOJHOMOYMH (efepabHBIX OPraHOB HCIIOJIHUTEIHHOH BIIACTH B
obmactn obOecrieueHHss OWOJIOTHYECKOM W XUMUYECKOM Oe3zomacHocTu Poccwmiickoit Demepartum.
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[ocranosnenue ['ocroprexnanzopa Poccuu ot 05.05.2003 Ne 29 «O6mue mpaBuia B3pbIBOOE30MACHOCTH JIS
B3PBIBOMOKAPOOIIACHBIX XUMHYECKHX, HEPTEXMMHUYECKUX U HedTenepepadaThBalONINX MPOU3BOJICTB»
Oenepanbhbiii 3akoH OT 04.05.1999 No 96-03 «O0 oxpane aTrmocdepHOro Bo3myxa». lloctaHoBieHUE
IIpaBurensctBa Poccuiickoit ®eaepamuu ot 14.07.06 2006 Ne 429 «O nuIeH3MPOBAHUHU SKCILTyaTallH
XUMUAYECKH OTIACHBIX IPOU3BOJICTBEHHBIX OOBEKTOB.

AHHOTANUA
K Y4eOHO nmporpaMme I CIUAIINHbBI
«Teopusi BepoATHOCTEH 1 MaTeMaTH4YeCKAsl CTATUCTUKA B TEXHOJIOTHH HEOPTaHNYECKHUX
BellecTB)

1. Hear mucuumimHbl — (HOpMUPOBAHHE Yy CTYACHTOB CHCTEMBbI OCHOBHBIX IOHSTHIA,
HCIOJIb3YEMBIX JUISI IOCTPOCHUST BAXKHEHIIIMX MaTeMaTHYECKUX MOJCNCH, U YMEHHSI UCTIOIb30BaTh
MaTeMaTHYECKUE METOJIbI [Tl OIMCAHUS Pa3IMYHBIX IPOIECCOB.

2. B pesyabTare M3yueHus AUCHHUILUIMHBI 00y4yamoluiicsi Mo mporpaMMe 0akajaBpuaTa
TOJIZKEH:

Obaaoams cnenyromumu npodeccruonanbabiMu (ITK) koMeTeHIIusMU:

— CIIOCOOHOCTHIO ITUTAHUPOBATH M TPOBOAHWTH (U3WYCCKUE W XUMUYCCKHE DKCIEPUMEHTHI,

POBOJUTh O0OpabOTKY HX pe3yJbTaTOB W OLCHUBATh IOTPEIIHOCTH, BBIIBHIaTh THUIOTE3bI U

YCTaHABIIMBATh TPAHHIBI WX TMPUMCHCHHS, TPUMEHSAThH METOJbl MaTeMaTHYeCKOrO aHauu3a H

MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIEpUMEHTaIbHOTO HcciaenoBanus (ITK-16).

3namo:

— OCHOBBI TEOPHH BEPOSITHOCTEN U MaTEMaTUYECKON CTaTUCTHUKH;
— MareMaTH4eCKHe TEOPUU U METOBI, JIeXKAIUe B OCHOBE IIOCTPOEHUSI MaTEMaTHYECKUX MOJEIIEH;
— OCHOBBI IPUMEHEHUSI MAaTEMATHYECKUX MOJEIIEH U METOZOB.

Ymemn:
— BbIOMpPATh MaTeMaTUYECKHE METO/Ibl, IPUTOIHBIE /IS pEIIeHUs] KOHKPETHOMH 3a/1auu;
—  UCHOJb30BaTh MAaTEMaTHYECKHE MOHSTHUS, METOAbl M MOJEIM JUIsl ONMCAHUSA Pa3INYHBIX
IPOLIECCOB;
— BBISIBJIATH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, JIEKAII[1e B OCHOBE KOHKPETHBIX IIPOLIECCOB;
— HCII0JIb30BAaTh OCHOBHBIE METO/IbI CTATUCTUYECKON 00pabOTKU JaHHBIX;
— TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS Ha MEXIUCLUIIIIMHAPHOM YPOBHE.

Braoemy:
— OCHOBaMM (PyHJAMEHTaJIbHBIX MaT€MaTUYECKUX TEOpPUH U HaBbIKAMHM  HCIIOJIb30BAHUS
MaTEMaTUYECKOTO anrmapara;
— METOJIaMHU CTaTUCTUYECKON 00paboTKH MH(OPMALIUH.

3. KPATKOE COAEPXAHUE ANCHUIIJIMHBI:
1. Teopus eeposimnocmeii. Cnyuaiinvle GeIUUUHBL U UX 3AKOHbL PACNPEOeNeHUS.
[Tpeamer Teopuu BepostHOcTel. Cirydaiinblie coObITus. [IpoTuBONONOXKHBIE COObITHS. He3aBrcruMble
cobbiTus. OTHOCHTENBHAS YacToTa. Kiaccuueckoe M reOMEeTpUUYECKOe ONpPEIEIeHNE BEPOSTHOCTH.
OnemMeHTapHas Teopusi BEpOsTHOCTEH. MeTonpl BBIUUCIEHHS BeposTHOcTed. IIpocTtpaHcTBO
areMeHTapHbIX coObITHH. Kitaccuueckoe onpenenenne BepoITHOCTH. Anredpa cOOBITHIT: TEOPEMBI O
BEPOSITHOCTH CYMMBI COOBITUH, TPOTHUBOIOJIOKHBIX COOBITHI, CyMMa BEpOSITHOCTEH HECOBMECTHBIX
cOOBITHI, 00pa3yloUMX TMOJHYI TpyIny. AKCHOMAaTHUYECKOE OIpeAeNieHHE BEPOATHOCTH.
CraTucTu4ecKkoe OINpeAeIeHUE BEPOSTHOCTU. YCIOBHAs BEPOSTHOCTb. T€OpEMbl O BEPOATHOCTH
MIPOU3BEICHNUS 3aBUCUMBIX U He3aBUCUMBIX cOObITHI. [TonHast BeposTHOCTD. [IoBTOpHBIE HCTIBITAHUS.
®opmyna bepayinu. JIokansHas u nHTErpanbHas reopemsl Myaspa-Jlarutaca. @opmyna Ilyaccona.
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[TonsTne cnydaitHO BenWYUHBL. J[MCKpPETHBIE M HENPEPBIBHBIC CIy4allHbIE BEJIMYHUHBI. 3aKOH
pacrnpenenenus ciydailHoi BenuunHbl. QYHKIUS pacnpeaeseHns, ee cBoiicTBa, rpaduk. [ImoTHOCTh
pacrpeziefieHus HeMpephIBHOW CIy4ailHOW BENUWYMHBI (TUIOTHOCTH BepoATHOCTH). Dopmyna s
BEPOSITHOCTH IIONAJAHMsI HENPEPHIBHOM CIIy4allHOM BEJIMYWHBI B JJAHHBIM UHTEPBaJl, BBIPAKECHHBIN
yepes IMJI0OTHOCTh BEPOSITHOCTH, TEOMETPUUECKHI cMbICH (hopMyibl. bBuHOMHaNbHOE pacnpesienieHue,
pacupenenenue Ilyaccona, paBHOMEpHOE pacHpeiesieHue, HOPMAJIbHOE  pacIpeleiICHuE,
SKCIOHEHIMAIIBHOE paclpeIeieHHE.

2.Mamemamuueckas cmamucmuxa.

Ilpeomem  mamemamuueckou  cmamucmuku. OcHO8Hble 3a0auu  MamemMamuyecKkou
cmamucmuku. Boioopounwviii memoo. Cmamucmuueckoe onucanue. Boioopku. I'ucmozpamma u
noauzon uwacmom. Cmamucmuueckasn (Imnupuueckasn) pyukuyus pacnpeoenenus. Bvioopounvie
xapakmepucmuku u ux pacnpeodenenus. Cocmosamenvhnvle, IPpdekmuenvie cmeujeHHbvie U
HecmeuieHHble OueHKU napamempos. Cmamucmuyeckoe cpeoHnee, CmaAmucmuyecKkas oucnepcus
u cmamucmuyecKoe cpeoHee KeadpamuuHoe KaK Mo4yeuHvle OUEHKU HEU38ECMHbIX:
Mamemamuuecko20  0MCUOAHUsA, Oucnepcuu, CcpeoHez0 KeaopamuiHoz0 OMKIOHEHUs.
Jlosepumenvrvle unmepeanvt U uHmMepeaIbHvle ouenku. /losepumenvrovle OUEHKU HEU36ECMHOU
eéepoamuocmu no 0o1pvuium evioopkam. /loeepumenvran OUeHKa MamMemMamuyecKozo 0HCUOaHus
npu Heuzeecmnou oucnepcuu. /logepumenvHan oUeHKa cPeoHezo KeaopamuuHo20 OmKIOHEHUA.
Tounwie evioopounvie pacnpeoenenusn: Cmorooenma (t- pacnpeoenenue), Puwepa-Crneoexopa (F-
pacnpedenenue), Ilupcona (y>-pacnpedenenue). Ilposepka cmamucmuueckux 2unomes.
Mamemamuueckue memoovl npoeepPKU CMAMUCMUYECKUX 2UnOme3. InemeHmvbl meopuu

Koppenayuu.
4. O0beM yueOHO# AN CUMIJIMHBI:
Buapl yue6HOI paboThl B 3adeTHBIX

J— B akanem. yacax
O0masi TPy10eMKOCTh JUCHUILUINHBI 110 y4e0HOMY TJIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 1,33 48
Ulexmmm (JIek) 0,44 16
[Mpaktuueckue 3ansarust (I13) 0,88 32
CamocronTesannasi padora (CP): 1,67 60

3auer
Bua xonrTpoas: 3ayer -

Bunpl yue6HOI paboThI B 3auerHBIX
B actpon. wacax
eIIMHUIIAX
OO01asi TPY/I0€MKOCTD AUCHUILUIUHBI 110 Y4eOHOMY IUIaHY 3,0 81
AyIuTOpHBIE 3aHSITHS: 1,33 36
Jlexuun (Jlek) 0,44 12
[MpakTtudeckue 3austus (I13) 0,88 24
CamocrositeabHas padora (CP): 1,67 45

3ager
Bua xourTpoas: 3ader -

AHHOTauA padoyeil NporpaMMspl JUCHHINJIMHBI
«JIabopaTopHbie padoThI 10 OPraHUYECKONH XUMHU I
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1 Ileabl0 IMCHMIUVIMHBI SIBJSIETCS TNPUOOPETEHHE CTYAEHTAMH OCHOBHBIX CHHTE3a
OpPraHUYECKUX BEIIECTB

2 B pe3yabTaTe U3y4YeHHs] AUCHUIUIMHBI 00y4YaloLuiicsi Mo mporpaMmme 0akajaBpuara
JTOJIKEH:

Obaadams CIENYIOMAMA KOMIIETCHIIUSIMH:

- CIIOCOOHOCTh IUJIAHUPOBAaTh U MPOBOJUTH (U3UYECKHE W XHUMHUYECKHE SKCIIEPUMEHTHI,
NPOBOIUTH OOpabOTKY WX pe3yJbTaToOB M OLEHUBATh IOTPEIIHOCTH, BBLIBUIaTh THUIOTE3bl U
YCTaHABIMBAaTh TPAHUIBI HUX MPUMEHEHMs, MPUMEHSATh METOJAbl MaTeMaTHYeCKOro aHalu3a U
MOJICIIUPOBAHMS,  TEOPETUYECKOIO0 M OKCIEPUMEHTAJIBHOrO  HccienoBaHus  (HaydHO-
uccienoBareabekas aesteabHocts) (ITK-16);

- TOTOBHOCTH HCIIONIb30BAaTh 3HAHUE CBOMCTB XUMHUYECKHX JJIEMEHTOB, COCIAWHEHHHA U
MaTepUalioB Ha UX OCHOBE JUIsI pelieHus 3a1a4 npodeccuonanbHoi nesrenpaocty (ITK-18);

- TOTOBHOCTh M3Yy4aTh HAYYHO-TEXHHUYECKYI0O MH(OPMALMIO, OTEYECTBEHHBIH U 3apyOeKHBIN
ombIT 1o TeMatuke ucciaepoBanus (ITK-20).

3nameo:

—TEeXHHUKY 0€30IIaCHOCTH B JIAOOPATOPUHU OPTraHMYECKOW XUMUH;

—IPUHLHUIBI 0€301aCHOT0 O0pAaIlleHuUs! C OPraHUYECKUMU COSAMHEHUSIMU;

—METO/Ibl U BUABI XpoMaTorpaduu AJis onpeAesieHUs] COCTaBa PeaKIIMOHHOM CMECH;

—TEOpPETUYECKHUE OCHOBBI CIIOCOOOB BBIIEICHHS, OUUCTKU U HICHTU(DUKALNNA OPTaHUYECKUX
BEIIIECTB;

—3KCIIEPUMEHTAIIHBIE METOJABI TPOBEACHHUS OPraHWYECKHX pPEaKIWi, MPOTEKAIOMINX I10
pa3IMYHBIM MEXaHU3MaM;

—OCHOBHBIE 0011IMe METOIUKH B3aUMHOH TpaHc(hopMaluy KJIaCCOB OPTaHUYECKUX COSTMHEHHM.

Ymemn:

—MPUMEHATHh TEOPETUYECKHWE 3HAHUS H OKCIEPUMEHTAIBHBIE METOABl HCCIICHOBAHUS
OpPraHUYECKON XMMUU NPU PelIeHUH MPOPECCHOHANBHBIX 3a/1a4;

—copmynupoBaTh IpodiaemMy 1 000CHOBATh BBIOOP IPUOOPOB U SKCIIEPUMEHTABHBIX METO/I0B
WCCJICIOBAHMSI, TIOCTABUTH LIETH U 33/1a4l U HAMETUTH IMYTH UX JOCTHUKCHHUS,

—CHHTE3UPOBATh COETUHEHUS MO MPEI0KEHHON METO/IUKE;

—IPOBECTH BBIIEICHUE U OYHMCTKY CHHTE3HMPOBAHHBIX BELIECTB HAa OCHOBE TEOPETUUYECKUX
3HAHUH IO OPTaHUYECKOW XUMUU;

—BBIOMPATh PAIIMOHAIIBHBIN CITOCOO BBIEIECHUS M OYUCTKH OPTaHHYECKOTO COSAMHEHUS;

—TIPE/ICTABNIATh JaHHBIE JTA0OPATOPHOTO HCCIENOBAaHUS B BHJIE TPAMOTHO O(OPMIICHHBIX
METO/MK;

—MpPOBOJUTH aHAJIM3 U KPUTUYECKU OIICHMBATHh MOJYYEHHBIE SKCIIEPUMEHTAIbHBIC JNaHHBIEC,
000011aTh U J1e1aTh 000CHOBAHHBIE BHIBO/BI Ha 0a3€ MPOBEIEHHBIX OIBITOB;

—BBIOpaTh Ccr1oco0 MAEHTU(UKAUMY OPTaHUYECKOIO COETUHEHUSI.

Braoemw:

—KOMITJIEKCOM COBPEMEHHBIX JSKCIEPUMEHTAIBHBIX METOJIOB OPTraHWYECKOW XWUMHUH IS
peleHnst KOHKPETHBIX MCCIIEI0BATENIbCKUX 3a/1a4;

—3KCIIEPUMEHTAIbHBIMU METO/IaMH NPOBEJICHUS OPIraHUYECKUX CUHTE30B.

—OCHOBHBIMH METOAAMHU HIEHTH(PHUKAIIMNA OPTaHUUECKUX COeTMHEHUN

—npueMaMu 00pabOTKHU U BbIIEIEHUSI CHHTE3UPOBAHHBIX BEIIECTB;

— 3HAHWSAMH OCHOBHBIX 33aKOHOB OpPraHMYECKOH XHMHH JUISI  COJEpKATeIbHOMH
UHTEPIpPETalUU MOTYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3YyIbTAaTOB.

3 Kpartkoe coaep:xaHue TUCHUILIHHBI
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1

Pasoen 1. «llpasuna u memoowl pabomsi 6 1a6OPAMOPUU OP2AHUYECKOU XUMULY

1.1  IlpaBuia 6e30macHOi paboTHl B TaOOPAaTOPUH OPraHUYECKON XUMHUH

1.2  Meroapl paboThI B 1a0OPATOPUH OPTaHUIECKON XUMUH

1.3  JlaGoparopnas mnocyna, 000pyJ0BaHHE U IPUOOPHI

2 Pazoen 2. «Memoowi uoenmugpuxayuu, ouucmku u 6vblOeNeHUs OPeAHUYECKUX

CcOeOuHeHUlL

2.1  Xpomatorpadus

2.2 Meroapl OYUCTKH KHJIKHUX BemiecTs. [leperonka.

2.3  Meroabl OYUCTKHU TBEPBIX BemiecTs. [lepekpucrannuzanus

3 Pa3zoen 3. «Cunmes opeanuueckux coeouneHuti»

3.1  Cunresnl

4 O0bem yueOHOH TUCHHMIINHBI

B
Bunst yueOHoii paboTh 3aueTHBIX | B akangem. yacax
eIMHULIAX
O0mas Tpy10eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY ILUIaHY 2 72
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 0.88 32
Jlexuuu (Jlek) - -
[Tpaktuueckue 3ansatus (I113) - -
Jlaboparopueie 3ansaTus (J1ad) 0.88 32
CamocrositesbHas padora (CP): 1.12 40
KoHTtakTHas camocTosTenbHas pabota 212 0.2
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI ' 39.8
Bujx koHTpOJIS: 3agerT
B
Bunpt yueOHoi paboThI 3a4ETHBIX B actp. wacax
eIMHULIAX
O0masi Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 2 4
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 0.88 24
Jlekiuu (JIek) - -
[IpakTuueckue 3anstus (I113) - -
JIaGoparopusie 3ansaTHs (JIab) 0.88 24
CamocrositesbHas padora (CP): 1.12 30
KonTakTHas camocTosiTenbHas paboTa 212 0.15
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI ' 29.85
Buja xkoHTpoJs: 3a4er

AHHOTALIUA
pado4eii MporpaMMbl M CUMILTHHBI
«TexHoI0rUs KaTAJIM3aTOPOB)

1. I_le.m, AUCHMIIJIMHBI HpI/I06peTCHI/Ie O6y‘-IaIOH_[I/IMI/IC}I 3HaHUI (I)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX OCHOB
TEXHOJIOTHH KaTaJIn3aTOPOB, a TAKXKE OCHOBHOI'O TCXHOJIOTHYECKOTI'O O60py,JIOBaHI/I$[ KaTaJIn3aTOPHBIX

IIPOU3BO/ICTB.

2. B pe3yabTaTe N3y4eHUs AMCHUILIMHBI 00YYAKOIIMIACS 110 MPporpaMmmMe 0aKajaBpuarTa J0J/KeH
Oébnaoams cnenyronmmu npodeccruoHanbHbIMu KoMieTeHuusMu (I11K):
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- CMOCOOHOCTHIO MPUHUMATh KOHKPETHBIC TEXHUUECKHE PEIICHUS TP Pa3padOTKE TEXHOTOTHISCKUX
MPOIIECCOB, BEIOMPATh TEXHUUYECKUE CPEJCTBA U TEXHOJIOTHHU C YUETOM 3KOJOTMUECKUX TOCIICACTBHIA
ux npumenenus (I1K-4);

- TOTOBHOCTBIO MCIIOJIH30BATh 3HAHUE CBONCTB XUMHUUYECKUX JIEMEHTOB, COSITUHEHUI U MaTEpHUAaJIOB
Ha MX OCHOBE JIJIS peIIeHus 3a1au mpodeccrnonanbHoi aestenpaoctu (ITK-18);

- TOTOBHOCTBIO M3Y4aTh HAYYHO-TEXHUYCCKYIO HHPOPMAIUIO, OTCUECTBEHHBIN U 3apyOeKHBIN OTBIT
o temaruke ucciaenoBanus (I1K-20)

3uams:

- COCTaB M CBOICTBA KaTaJIn3aTOPOB;

- METO/bI TOJIY4EeHHUS KaTaJIU3aTOPOB, 0COOEHHOCTH MPOBEICHUS CTAAMM MPOU3BOACTBA U UX BIUSIHUE
Ha CBOWCTBA KOHEYHOTO TPOIYKTA;

- OCHOBBI (POPMOBAHUS U TEPMOOOPAOOTKU KaTaIM3aTOPOB U HOCHUTEEH,

- 00opytoBaHNE B IPOM3BOJICTBE KATAIN3aTOPOB.

Ymemy:

- QHAM3HPOBATh B3aHMOCBSI3b COCTaBa CHIPbS, TEXHOJOTHYECKHX IapaMETPOB U CBOKCTB
MOJTy4aeMBbIX KaTalau3aToOpOB;

- 000CHOBATh U COCTABUTH TEXHOJOTHUECKYIO CXEMY KaTalu3aTopa 3aJaHHOTO COCTaBa M CBOWCTB.

- TpPOBOAMUTH HCCIEAOBAHMUA TO 3aJaHHBIM METOJAMKAM U aHaJU3UPOBATh  PE3YJIbTAThI
IKCIIEPUMCHTOB;

Braoems:

- 3HAHUSIMH TEXHOJIOTUH KaTaJIM3aTOPOB 33JJaHHOTO COCTaBa U (DOPMBEI;

- IPUHLIKMIIAMU TOAO0pa TEXHOJIOTUYECKON CXEMbI U 000PY0BAHUS B MMOTYYSHUH KaTaIu3aTOPOB s
Pa3TUYHBIX MTPOU3BOJICTBEHHBIX IPOIIECCOB.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI

Paznen 1. Knaccuduxkamnms, coctaB, CBOWCTBA KaTaau3aTopoB. THIBI KaTaaU3aTOPOB: CMEUIAHHEIE,
OCaXKICHHbIC, IUIaBIICHbIC, CKEJCTHBbIC, HAHECEHHbIE, KaTalIU3aTOpbl HAa OCHOBE MPHUPOIHBIX
MaTepUajIoB W METOAbl WX ToiydeHus. OCHOBHBIC CTaaUU B IPOHM3BOJICTBE KATAIHM3aTOPOB:
CMeEIIIeHUe, OCaXIEHUE, OT/IeJICHHE 0CaKa OT MAaTOYHOT'O pacTBOPa, MPOMBIBKA 0cajika, JOpMOBaHHE
KaTalm3aropa, Cylika, nmpokaiuBanue. DopMoOBaHWE KaTaiM3aTOpoB M HocuTeneil: gopmoBaHme
KOaryJsiuel B Karmie, TableTUpoBaHUE, TPAaHYJIUPOBAHUE OKAaThIBAHUEM, IKCTpy3usa. Hocutenu u
HaHECCHHBIE KaTaan3aTopbl. CriocoObl HAHECEHUS aKTUBHBIX KOMIIOHEHTOB Ha HOCHUTENb. [IpuMepsl
TEXHOJIOTHYECKHUX CXEM MOyueHHUs KaTaTu3aTOPOB.

Paznen 2. Jlaboparopubie pabGoTel. [lomydeHwe KaTaau3aTOpOB Ppa3TUYHBIMH  METO/IAMH:
OCaXKICHHbIE, HAHECEHHBIE, CMelIaHHble. MonuduirpoBaHue TPUPOTHOTO CBHIPBS NS MONTYYECHUS
Katanm3zaropoB. @DoOpMOBaHHE KaTalM3aTOpOB METOIOM TabieTupoBaHus. VcciemoBaHue
XapaKTEPUCTUK TOPUCTON CTPYKTYPHI U KaTATUTHUECKUX CBOMCTB KaTaTu3aTOPOB.

4. O0beM y4eOHOMH JUCIHILINHBI

Bunel yueGHoi paboTh B 3au. en. B akan. wacax | B actpon. yacax
;)qﬁeuﬁx:(s)lM;pIijIl;);;moch JUCIHHUILIMHBI 110 6 216 162
AyIUTOPHBbIE 3aHSITHSI: 1,3 48,4 36,3
Jlexiuu (JIek) 0,65 24 18
JIaGoparopusie pabotsl (J1ab.) 0 0 0
[Tpaktuueckue 3ansatus (I113) 0,65 24 18
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CamocrositesbHas padora (CP) 4,67 168 126
KonTrakTHasi aTTecTanimoHHas paéora 0,01 04 0,3

Bua KoHTpOJIA: 3a4UeT ¢ OLEeHKOM 3a4eT ¢ OLICHKOH

AHHOTAHI/IH K ITPOT'PAMME JUCIIMITJIMHBI
«I/IHCprMeHTaJIbHLIe METO/Abl XUMHYECKOI'0 aHAJIN3a B TEXHOJIOIHM HCOPTraHUYECCKHUX
BEeIIECCTB»

1. HEJINU U 3AJJAYN TUCHUTIJINHBI

[IporpamMma coctaBiieHa B COOTBETCTBHH ¢ TpeOoBaHUsIMU DeiepabHOr0 rocyAapCTBEHHOTO
obpazoBarensHoro cragaapra (PI'OC BO) misa npoduins «TexHomorus HeOPraHMUECKUX BEIIECTBY
HanpasyieHus noarotoBku 18.03.01 «Xumuyeckas TEXHOJOTHS», PEKOMEHAAIMAMU METOINYECKOMN
KOMHCCUHU M HaKOIJICHHOTO OIBITA MPENoJaBaHus AUCUUIUIMHBI Kadeapoil aHAIMTHYECKOW XUMUU
PXTY nm. [I.1. Menneneesa. [Iporpamma paccuntana Ha U3y4€HHUE JUCLUIIIIMHBL B TEYEHUE OJJHOTO
cemecTpa.

Hucuunnuna «HMHcmpymenmanvuovlie Memoobl XUMUYECKO20 AHANU3A 6 MEXHOI02UU
Heop2anuyecKux eeujecmey OTHOCUTCS K 0a30BOI YacTu JUCHUILIMH yuyeOHoro miaHa. [Iporpamma
JUCHUTUTMHBL TIPEATONIaraeT, 4YTO OOyYaroImluecss HWMEIOT TEOPETHYECKYI0 W IPAKTHYECKYIO
MOJATOTOBKY B 00JIaCTH MaTeMaTuKH, (pU3UKH, 00IIel U HEOPraHUYECKOW XUMHH.

Heab AUCHMIUVIMHBI: TPUOOPETEHHE OOYYAIOUMMUCS 3HAHWWA IO OCHOBHBIM TpyIIam
HHCTPMEHTAIBHBIX ((PU3UKO-XUMHUYECKUX) METOAOB xumudeckoro aHaimmsza (MMXA), nambosee
IIMPOKO MPUMEHSEMBIX B IPOMBIIIJICHHOCTH U UCCIIEAOBATENILCKOM paboTe, a TakyKe KOMITIETECHITHH,
HEOOXOJUMBIX XMMHKAM- TEXHOJOTaM BCEX CIENMATbHOCTEH Uil pEIIeHHS KOHKPETHBIX 3a1ad
XUMHYECKOI'0 aHAJIN3a.

3amaya QMCHUNJIMHBI — U3YYCHHE TEOPETHMUECKUX OCHOB HEKOTOPBIX MHCTPYMEHTAIbHBIX
(pu3HKO-XMMUYECKHX) METOJOB aHAIM3a; O3HAKOMJICHHE C NPHUHIUIAMH pPaOOThI OCHOBHBIX
npuOOpPOB, UCIIONB3YEMBIX B (PU3UKO-XMMUYECKUX METOJaX aHajan3a; U3y4eHHE METPOJIOTUYECKUX
OCHOB aHAJIUTHYECKON XMMHUU; 0O3HAKOMJIEHHE C METOJaMH, IIMPOKO UCII0JIb3YEMBIMH B COBPEMEHHOM
AHATUTUYECKOU MPaKTUKE.

Hucuunnuna «HMucmpymenmanvuovie Memoosl XUMUUECKO20 AHATU3A 6 MEXHON02UU
Heopzanuyeckux eewjecmey Tpenonaercs B 5 cemecrpe. KOHTpoib ycreBaeMOCTH CTYIEHTOB
BEJIETCS 10 IPUHATON B YHUBEPCUTETE PEUTUHIOBON CUCTEME.

2. TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA JUCIHUIIJINHbI

N3ydyenne pucumiuiuHel <«HMHCMpPYyMEeHmManbHble Memoobl XUMUUECKO20 QHANU3A 6
MEeXHO102UUL HeOP2AHUYEeCKUX 6ewjecme» TPU TOATOTOBKE OakalaBpoB II0 HAIPABICHUIO
noarotoBku  18.03.01 «Xumuueckass TEXHOJOTHs» HANpaBI€HO Ha NPHOOpPETEHHE CIETYIOLINX
po(hecCHOHATBHBIX KOMIIETEHIIUNI:

CMOCOOHOCTBIO TJIAHUPOBAaTh W TMPOBOAUTH (PU3MYECKHEe M XMMHUYECKHE SKCIIEPUMEHTHI,

MIPOBOAUTH 00paObOTKY MX PE3YJIbTATOB U OLIEHUBATDH MOTPEIIHOCTH, BBIABUTaTh

TUIOTE3bI U YCTAHABJIMBATH TPAHULIBI X IPUMEHEHUS, TPUMEHATh METObI MATEMAaTUYECKOTO

aHaJIM3a U MOJIETTMPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO

uccnenoBanus (ITK-16)

TOTOBHOCTBIO IMPOBOJUTHh CTaHAAPTHBIE U CEPTU(HUKALMOHHBIE HCIBITAHUS MaTepHalioB,

U3enuid ¥ TexHomorneckux npoueccos (I1K-17)

TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUE CBOWCTB XHMHUYECKUX JJIEMEHTOB, COEIWHEHUN H

MaTepualioB Ha UX OCHOBE JJIs pelIeHus 3a1a4 npodeccnonansHoi aestenpaocty ([1K-18)

B pe3ynbraTe u3yueHus: AUCUUILUIMHBI CTYACHT OakaiaBpHaTa J0JKEH:
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3namop:

— TeopeTuYecKue OCHOBBI MeTO0B UMXA;

- Mpo1ecchl POPMUPOBAHUS AHATTUTHIECKOTO CUTHANIA B pasnuuHbix UMXA;

— paccMOTpPEHUE IPUHIIUIIOB U3MEPEHHIA B CTAaHIAPTHBIX MPUOOpPAX;

— ocHOBBI MeTposioruu UMXA B cooTBeTcTBUM ¢ pekoMeHpanussmu MIOITAK.—

Ymemos:

- MPUMEHSTh MPUOOPETEHHBbIE TEOPETHUYECKHE 3HAHWA U TMPAKTUYECKUE HAaBBIKU B
po(hecCHOHATLHOM MESATEILHOCTH ISl PEIICHUS KOHKPETHBIX XUMUKO-aHATUTUYCCKIX 33]1aY;

Bnaoemu:

- metogoaorueit UMXA, mu1poKko UCIOIb3YEMbIX B COBPEMEHHON aHATUTUYECKOM IIPAK-TUKE;

- CHCTEMOIi BbIOOpa METO/1a KaUeCTBEHHOT0 U KOJMUYECTBEHHOTO XUMUYECKOIO aHAJIN3a;

- OLIEHKOM BO3MOXXHOCTEH METO/ia aHAJIN3a;

- OCHOBHBIMH CIIOCOOAMHU METPOJIOTUYECKOM 00pabOTKHU pPe3yabTaTOB KOJIMUYECTBEHHOTO
XUMHUYECKOT0 aHan3a

3. COAEP)KAHUE JMCHUIIJIMHBI

Pa3zoen 1. CnektpanbHble METO/IBI aHATIN3A

Oobmas xapakrepuctuka OXMA. OCHOBHblE HCTOUYHUKU IOTPELIHOCTEH pe3yabTaToB
aHanmm3a M crocoObl ux oneHkd. OmeHka mpezena oOHApYKEHHUS C HCIOJIb30BaHHEM (OPMYITBI
Kaiizepa M CTaHZapTHOrO OTKJIOHEHUS MUHUMAJIBHOrO nerekrtupyemoro curxana no MIOITAK.
JluHeWHBI AMana3oH ompeaenseMbX KoHHeHTpauuid. CtanmaptHeie 00pas3bl coctaBa. OCHOBHEIC
AHAJTUTUKOMETPOJIOTUYECKUE XAPAKTEPUCTUKH METOJI0OB M pE3yJIbTAaTOB aHalIM3a, CIOCOObI MX
OLIGHKU: TIpenesl OOHapyKeHus, KOI()(UIMEHT YyBCTBUTEIBHOCTH, TPAHMIBI JUATIAa30HOB
ONpPEACIAEMBIX COICPXKAHUHM, CEIEKTHUBHOCTb, NMPELU3UOHHOCTb, IPABHIBHOCTb, JKCIPECCHOCTD.
Metoaasl mpo60oTOOpa, pa3ieneHuss 1 KOHICHTPUPOBAHUS BEILIECTB.

Metononorus ®XMA. IlpueMbl KOIMYECTBEHHBIX H3MEpPEHUN (METOJ TpalyHpOBOYHOM
3aBUCHUMOCTH,. BHEIIHErO0 W BHYTPEHHEro CTaHAapTa, MeToJa [00aBOK). AHAJIUTUYECKHE W
METPOJIOTHUECKUE XApAKTEPUCTHKH Pa3IMYHbIX HMHCTPYMEHTANbHbIX MeTo/oB. IloHsaTHe 00
arrecToBaHHOUM MeToauke. [Ipobiemsr BeiOOpa MeTona ananuza. O6o0mennsie ceaeHust o F[OCT P
NCO 5725 (2002).

OO0masi xapakTepuCTUKa CIIEKTPaIbHBIX METOAO0B aHanu3a. Kiaccudukanus crnekTpaibHbIX
METOI0B aHanu3a. llonmydyeHue XUMHKO-aHAIUTHUECKOW WH(pOpMalMKU MpHU B3aUMOJEHCTBUU
AIIEKTPOMAarHUTHOTO M3JIyY€HHS C BELIECTBOM. ATOMHAsT M MOJIEKYJSpHas CIEKTPOCKOIMSL.
AGCOpOIIMOHHBIE U YMUCCUOHHBIE METObI aHAJIH3A.

ATOMHO-3MHMCCUOHHBI  CHEKTpPaJbHbIM aHanu3. TeopeTndeckrue OCHOBBI  aTOMHO-
HSMHMCCHOHHOTO CIEKTPaJbHOrO aHanu3a. VcTouHuku BO30OyxaeHus cnekTpoB. KauecTBeHHas
XapaKTepUCTHKA aHAJMTUYECKOrO0 CUTHajla. VIHTEHCHBHOCTb CHEKTpalbHBIX JUHUN Kak Mepa
coJiepKaHus 37eMeHTa B npobe. DakTopkl, BIUAIONIME HA UHTEHCUBHOCTb CIIEKTPAJIbHBIX JIMHUM.
CrnexTpanbHble TPUOOPHI U CIIOCOOBI pErHCTpaIK CIEKTpa. paclin(poBKa IMUCCUOHHBIX CIIEKTPOB
U UJIEHTU(UKALUSA JIEMEHTOB IO HMX CIEKTpaM. ATOMHO-DMHUCCHOHHBIH aHAJIM3 C HWHAYKTUBHO
cBsA3aHHOM Tu1a3Moil. KomiuuecTBeHHBIM aHanmu3. ATOMHO-DMHCCHOHHas (GOTOMETpUs IJIaMEHH.
["a30BBIe TUIAMEHA KaK BBl HU3KOTEMIEpAaTypHOH Iiia3Mbl. biiok-cxema miaameHHOro (oTomerpa.
Bo3MoxHOCTH MeToJa W €ro OorpaHuyeHus. AHHMOHHBIA M KaTHOHHBIM 3ddexTel. OOnactu
IIPUMEHEHHS.

ATomMHO-a0copOumonHast  cnektpomerpus.  OOmias  XapakTepUCTHKAa  METoJa W
aHAJTUTHYECKOro curHaia. llormomieHne 371eKTPOMAarHUTHOTO M3IIyYeHHsI CBOOOJHBIMH aTOMaMH.
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bnok-cxema npubopa. cTouHnKH MOHOXpOMaTudeckoro n3nydeHusi. CrnocoObl aTOMHU3aIUH TPOOHL.
CpaBHEHHE aHATUTUYECKUX XapaKTEPUCTUK METOIOB aTOMHOM aOCOpOLIMU U aTOMHOW AIMHUCCHUH.

AHanuTuyeckass MOJEKYJIsIpHas CHEKTpOocKonus. MeTonbl ONTHYECKOW MOJIEKYISIPHOU
CHEKTPOCKONUHU. XapaKTEepUCTHKA aHAIUTUYECKOro curHaia. lloryomeHune 3J1eKTpOMAarHUTHOIO
U3JIy4E€HHS MOJIEKYJIaMH. DJIEKTPOHHBIE IIEPEX0/Ibl U CIEKTPHI MOTJIOMIEHUS MOJIEKYJ1. 3akoH byrepa-
JlambepTa-bepa. Monspabiii  ko3pdunuent normomeHus.  CrnekTpopoTOMETpUYeCKHil |
dboromeTpuueckuit ananuz. OnTUMH3aIKs YCIOBUN aHATTUTHUYECKUX ompeneineHuii. OTKIOHEHUs OT
3akoHa byrepa-Jlambepra-bepa. Amnmaparypa s CHeKTpo- W (POTOMETPUYECKHX H3MEPEHUH.
Tounocth pe3ynabTaToB (oToMeTpuueckux onpenenenuid. Juddepennuansuas doTomerpus.
Metoap! crieKTpo(hOTOMETPHUECKOTO TUTPOBAHUSI.

Onyopumerpudeckuii ananu3. [lpupoga aHanmuTHyeckoro curHaiga (iryopecleHUud Hu
docdopecuennnn. KBaHTOBBIN U SHEPreTHUECKUN BBIXOIbI. DAKTOPHI, BIHSIONINE HA HHTEHCUBHOCTD
dnyopecuennuu. TemmnepaTypHOoe M KOHIIEHTPAI[MOHHOE TYIIEHUE (IIyopecleHIMH. 3epKajbHas
CUMMETpUS CIEKTPOB MOIJIOIIEHUsI U ucnyckanus (nmpasuio JleBummHa). 3akoH BaBuioa. Cxema
biyopuMeTpuueckux U3MepeHHil. BpiOop MEepBUYHOrO U BTOPUYHOTO  CBETO(PUIBTPOB.
['pagyupoBoYHas 3aBUCUMOCTb U KOJIMYECTBEHHBIN aHAIU3.

TypOunumerpuueckuit u HederoMeTpuyeckuil MeToabl aHanmuza. PaccesHue cBera
JUcHepCHbIMU cucTeMaMu. CBsI3b ONTHYECKON IJIOTHOCTH JUCIEPCHOM CUCTEMBI ¢ KOHIIEHTpaIei
ompezenseMoro BemiecTBa. KodpduiueHT MyTHOCTH cuUCTEeMBL. TeopeTHyecKue OCHOBBI
Typoumumerpun U Hedenomerpuu. YpaBHenue Poanes. CpaBHHTENbHas XapaKTEpUCTHKA
AQHAIUTUYECKUX CHUTHAJIOB B TypOmaumerpuu u Hedenomerpuu. TpebGoBaHus, MpeAbIBIsIEMbIe K
UCIIOJIb3YEMbIM aHAIUTUYECKUM PEAKLIMUSIM.

Pa3zoen 2. DnekTpoXxuMu4ecKkue METOAbl aHAIIN3a

OOmas XapakTepuCTHKa SJEKTPOXUMHUYECCKHX METOJIOB aHalM3a W WX KiIaccu(UKaIius.
Knaccudukanus ->IeKTpoJOB B JIEKTPOXMMHUYECKHMX MeTojaax aHanmusa. llomspusyemble u
HENOJISIpU3yeMble 3JEKTpoAbl. lcronb3yeMble XUMUYECKHE U DJIEKTPOXUMHYECKHE pPEaKIuu,
TpeOoBaHUs, MPEAbIBIAEMbIC K 3TUM peakiusaM. Bo3moxuoctu OXMA.

Konaykromerpus n KoHAyKTOMETpudeckoe TUTpoBaHue. OOmias XapakTepucTHKa METOJa.
AHaJIUTHYECKUN CUTHAJI B KOHJIYKTOMETPHM. YJAENbHAas M SKBUBAICHTHAS DIIEKTPONPOBOIHOCTH
pacTBOpOB AEKTPoIUTOB. [ToaBHKHOCTH HOHOB. [IpsiMas KOHIYKTOMETPHS U KOHTYKTOMETPUUECKOE
tutpoBaHue. Kpusble tuTpoBanusa. @DakTopsl, BIUAOIINE HAa BUJI KPUBBIX THUTPOBAHMS.
[IpyHuMnuanbHas cXeMa YCTAaHOBKM JJIsi KOHJIYKTOMETPUUECKHX HW3MEpPEHUH, HCIOJIb3yeMble
aneKkTponabl. Bo3moxHoctn Merona. Ilpumeps! omnpeneneHunii. BbICOKOYacTOTHOE TUTPOBAHUE.
BosmoxxHOCTH MeTOAA.

[loreHuMOMETpHA M MOTEHIMOMETPUUYECKOE THUTPOBaHHUE. MHIMKATOpHBIE 3JIEKTPOIBI U
ANEKTPOAbl CcpaBHEHHs. [loTeHUManm »dieKTpoJa Kak aHaIWTHYECKWd curHail. HoHomerpus.
JlonHaHoBckui U nu¢¢dy3uoHHBIN noTeHuansl. Kiaccudukanuss HOHOCETEKTUBHBIX 3JIEKTPOJIOB.
VYpaBuenne Hukonbckoro-DifzeHmMaHa. MeToabl KOJMYECTBEHHBIX OINPEAEICHUN U YCIOBUSA HX
npumeHenus. [Ipsmas norenumomerpus (pH-metpus, monomerpus). BosmoxHocTn mero1a. MeTo bl
tuTpoBaHusa. OO6paboTKa KPUBBIX MOTEHIIMOMETPUYECKOTO TUTPOBAHMUSL.

Bonbramnepomerpudeckue MeToasl aHanmuza. Kiaccuueckas mnossiporpadus. Ilomspo-
rpammel. MHTepnperanus nossgporpaMM. OCTaTOYHBIA M KOHAECHCATOPHBIM TOKH. YpaBHEHUE
nossiporpaduueckoit BosiHbl ['eiipoBckoro-MnpkoBuya. IloTeHIMan MOTyBOIHBI KaK KaueCTBEHHAs
XapaKTepUCTUKA aHAJTUTHYECKOTO curHaja. Bweibop u HazHaueHue moissporpaduueckoro Qona.
[TpenenpHbIil TUPPY3NOHHBIN TOK KaK KOJIMYECTBEHHAS XapaKTEPUCTHKA aHAJTUTUYECKOTO CUTHAA.
AmMriepoMerpuueckoe TUTpoBaHue. OOmas xapakTepUCTHKa METOJa W aHAJIMTUYECKOTO CHUTHaJja.
Bri6op ycnoBuii amnepoMeTpudeckux usmepeHuid. IlpuHnunuanbHas cxema aMIepoMeTprHuecKoro
tutpoBanus. Kpussie TuTpoBanus. [IpuMepsl NpakTHUECKOTO UCIOIb30BaHUS METOA.
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KynonoMerpuueckuii METOI aHAIM3a

Knaccudukanus meronoB KyinoHoMeTpuu. KoanuecTBo 37eKTpudecTBa Kak aHaIUTUYECKUN
curHain. llpsAmas KyJToHOMeTpHsi M KyJIOHOMETPHUYECKOe TUTpoBaHue. Pacder KoaudecTsa
AJIEKTPUYECTBA, 3aTPAYEHHOI0 HA 3JIEKTPOXUMHUUECKYIO peakuto. KyaoHomeTpruueckoe TUTpOBaHHUE.
BeiOop TOka anexkrponusza. IllpuHuMIuanpHas cXxemMa YCTAaHOBKHM JUId KYJIOHOMETPUYECKOIO
TUTpoBaHUA. [IpakTHUecKoe MPUMEHEHHWE MEeToJa. DJIEKTPOrpaBUMETpUYecKuil ananmm3. OoOmas
XapaKTepUCTHKA METOA U aHAJIMTUYECKOT0 CUTHAJIA.

Pa3zoen 3. Xpomarorpadpuieckue METOIbI

OOmast  XxapakTepuUCTHKa XpoMaTorpauyeckux MeETOAOB. TeopeTHyYecKHe OCHOBBI
xpomarorpaduyeckux meroaoB. Xpomarorpamma. [lapamerpsr ynepxuBanus. KadecTBeHHas u
KOJINYECTBEHHAs] XapaKTEPUCTUKU AHAJIUTHUYECKOrO0 CHUTHaja B KOJIOHOYHOM XpomaTorpadum.
OU3NKO-XMMUYECKHE OCHOBBI Xpomartorpaduyeckoro mpouecca. Kraccudukauus MeTomoB
Xpomarorpauu IO arperaTHOMy COCTOSIHHIO (a3, MO MEXaHU3My pa3JeleHuss U crnocoly
oopmienus npouecca. CTeneHb pa3ieneHuss U KpuTepuid ceaekTuBHOCTU. Kpurtepuil pa3zaenenusi.
OnTumMuzanus mpoueccoB paszaeneHus cMmeceil BemectB. Koadduuuent pacnpenenenus. OcHOBHOE
ypaBHeHHe Xpomarorpaduu. CBsizb (OpMBI BBIXOJHOW KPHBOM C HM30TEPMOW pacrpenesieHus B
KOJIOHOYHOM Xxpomarorpaduu. BeicoTa, SKBHBaJleHTHas TeopeTudeckoil tapenke. Kunermueckas
Teopusi Xxpomarorpaduu. Ypaaenue Ban-Jleemrepa.

I"azoxunkocTHas xpomarorpadus. O6mas xapakTepuctuka Merosa. IlpunnunuansHas cxema
ra3oBoro xpomatorpada. YCTpoiicTBO H Ha3Ha4eHHE Y370B xpomarorpada. TpebGoBanus,
HpeabsBlsieMble K HEMOABWKHOW U MOABIMKHOW (azam. [lerektopbl. MeToasl MAEHTHU(PHUKALUN
BEIIECTB B Ta30BOi xpomarorpaduu. MneHTndukammss KOMIIOHEHTOB pa3feisieMbIX CMecei ¢
HOMOILBIO JIOTApU(PMUYECKUX MHJICKCOB yaepxuBaHus. CrnocoObl KOJIWYECTBEHHOI'O aHaJM3a.
[TprMepsl MPaKTUYECKOTO UCII0JIB30BAHUS Fa30BOM XpoMaTorpaduu.

KunkoctHas xpomarorpadus. Krnaccudukaums MeETomoB XKHIKOCTHOH XpomaTorpadum.
Ocob6ennoctu BOXX. INpuHnmnuanbHas cxema >KUIKOCTHOTo XxpoMaTorpada. THIbl 1eTeKTopoB B
B2XX. XwuakoctHoaacop6umonnas BOXX. HopmanbHo-da3oBeiii u  oOparieHo-¢ha3oBblii
BApUAHTHI: COPOCHTHI, DIIIOEHTHI, pa3jeisieMble BemecTBa. YpaBHeHue Hokca. Metombl
UJCHTU(UKAIMKA BEUIECTB M KoiuyecTBeHHoro aHaimza B BOXXX. Ilpumepsl mpakTHyeckoro
ucnons3oBanuss BDOXX. PacnpenenutenbHas OymaxkHas xpomarorpadusa. KauectBennass u
KOJINYECTBEHHAs] XapaKTEePUCTHKH AaHAIUTUYECKOro curHaiga. OOmactb mnpuMeHeHus. [enb-
xpomatorpadus. [lonBuxkHas u HenmoaBmxkHas (aszpl. OOIIee ypaBHEHHE, ONKCHIBAIOIIEE MPOLECC
renp-xpomarorpaguu.  Bo3moxkHocTn  renmb-xpomatorpaduu.  Ilpumepel  mpakTHYECKOTro
ucnonbp3oBaHus. MoHooOMeHHass M WOHHasg Xxpomarorpadus. TpeOoBaHus, HperbsABISEMbIE K
peakuusM HOHHOro oomeHa. OcoOeHHOCTH MOHOOOMEHHOHM xpomarorpaduu. KoHcranTa MOHHOTO
oOMeHa. M3orepmbl noHHOro obmeHa. KaTnoHuThl M aHMOHUTHL. KO3QPHUIMEHT CeneKTUBHOCTH.
Honnas xpomarorpadus. biaok-cxema noHHOro Xpomarorpada. Paznensromiyie 1 KoMIeHCallnOHHbIE
KOJIOHKU. AHAJIUTUYECKUE BO3MOXHOCTU METO/Ia.

ABTOMaTHYECKUH M aBTOMAaTU3UPOBAaHHbIN aHanu3. Jpyrue meronsl aHanu3sa. [[MCKpeTHBIE
aBTOMaTuyeckue aHanu3aropsl. [IpmHnmn paeictBus. HenpepblBHBIM NPOTOYHBIM aHAIN3 U
NPOTOYHO-UHKEKIIMOHHBIN aHanu3. [lonsaTue o6 aHanuTuyeckoil Macc-ciekrpomerpun. CyIIHOCTb
MeTOo/1a. AHAIIN3 OPTaHNYECKUX BEIIECTB. DJIEMEHTHBIN aHAN3.

4. OFbEM JUCHUNJIMHBI U BUAbI YYEEHOM PABOTHI
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5 cemecTp
Bup yae6Ho# paboThl

3E Akan. 4.
OO1miast TPyI0€MKOCTh TUCIUILTHHBI 3 108
KonrakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHSL: 1,33 48
Jlexumn 0,44 16
[IpakTuueckue 3ansatus (I113) - -
JIaboparopusie paboTs (JIP) 0,89 32
CamocrosiTesibHast padoTa 1,67 60
KonraktHas camocrositensHast pabora 0,2

1,67
CaMocCTosTeIbHOE U3YUCHUE PA3ICIIOB TUCITUTUTHHEI 59,8
Buabl koHTpOIS: 3auer ¢ OLlEeHKOIT

5 cemectp
Bun yuebHoit paboThl

3E Actp. 4.
OO01mmast Tpy10eMKOCTh TACIIUTUTHHBI 3 81
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 1,33 36
Jlekmun 0,44 12
[IpakTuueckue 3ansatus (I113) - -
JIaboparopusie padoTs (JIP) 0,89 24
CamocrosiTesibHas padoTa 1,67 45
KonTakTHas camocrositensHas paboTa 0,15

1,67
CaMocTosATENbHOE U3YUYEHUE PA3AEI0B TUCIUIUIMHBI 44,85
Buabl konTpoA: 3adeT ¢ OLEHKOM

AHHOTanusA padoyei NPOrpaMmMbl AUCHUIIIMHBI
«IKOJIOTHS B TEXHOJIOTHH HEOPTaHMYECKHX BelIeCTB»

1. He.]'lb AUCHUIIJIMHBI «DKOJIOTUS B TEXHOJIOTUU HCOPraHNYCCKUX BCIICCTB» — C(bOpMHpOBaTL y
CTYACHTOB IPCACTABJICHUEC O COBPEMCHHBLIX JKOJOTMYCCKHUX npo6neMax, 0 Q)HSHKO-XI/IMI/I‘ICCKI/IX
nmponeccax, MPOTCKAIUX B PA3JIMYHBIX KOMIIOHCHTAX 0pr>1<a}0mel71 Cp€abl U O CTCIICHU
AHTPOIIOTCHHOTI'O BOS)I@fICTBPI?I Ha OTU MPOLECCCHI; BBIpa6OTaTL Y CTYACHTOB HABBIKM CUCTEMHOI'O
noaxola K MU3YYCHHIO W PCHICHUIO JSKOJOTMYCCKUX HpO6J1€M, BO3HHUKIIUX B PE3YJIbTATC
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MIPOMBINIUICHHO-XO03SCTBEHHOM JICSITEIBHOCTA YEJIOBEKa, Pa3BUTh MBIIIUICHUE, ITO3BOJISIONICE
MpaBUJIBHO OLICHUBATh JIOKAIbHBIE M OTHAJICHHBIC IOCIEACTBUS MPUHUMAEMBIX PpEUICHUN JUIst
OKPY’KAIOIIECH Cpebl U YETOBEKA.

2. B pe3yabrare HM3y4YeHHsl AUCHUILUIMHBI OOydalomuiics Mo mIporpamme OakamaBpuara Jyis
HanpasyieHus noarotoBku 18.03.01 Xumudeckast TEXHOJIOTUS TOJHKEH:

Obnadams CleyIONUMU KOMITETCHIIUSIMU:

° TOTOBHOCTBIO HWCIOJIL30BAaTh 3HAHHWS O COBPEMEHHOW (DM3MUECKON KapTUHE MHUpA,
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHUM  BellecTBa JIsi  OHUMAaHHS
OKpY’Karomero Mupa u spieHuit mpupos! (OI1K-2)

. TOTOBHOCTBIO HCIOJIb30BAaTh 3HAHUS O CTPOCHUM BEUIECTBA, MPUPOJIC XMMUYECKOU CBA3U B
Pa3IMYHbBIX KJaccaX XMMUYCCKUX COSIMHEHHMI 11 moHuManus ceocts (OITK-3);
. CIIOCOOHOCTBIO  NMPUHUMATH KOHKPETHBIE TEXHUYECKHE peIIeHHWs Tpu pa3paboTke

TEXHOJIOTUYECKUX IPOLECCOB, BBIOMpPATb TEXHMYECKHE CPEICTBA M TEXHOJOIMH C Y4YETOM
IKOJIOTUYECKUX TociencTBri X npuMeHenus ([1K-4);

3HamMby:
. OCHOBHBIE 3aKOHBI OO SKOIOTHH;

. 3aKOHOMEPHOCTH CTPOEHUS U GYHKIIMOHUPOBAHUU OHOChEpHI;

. COBPEMEHHBIE FKOJIOTHUECKHUE TPOOIIEMBI;

. OCHOBBI PallMOHAIIBHOTO MPUPOI0N0JIB30BAHUS;

o OCHOBHbI€ ITPUHIIUIIBI 3aIIUTHI IPUPOJHON CPEIbl OT AHTPOIIOI'€HHBIX BO3JEHCTBHIA;

o CTpPOCHHE OCHOBHBIX Treochep 3eMiii MW OCHOBHBIE (PH3MKO-XMMHUYECKHE IPOIECCHI,

MPOTEKAIOIIME B HUX;

. OCHOBHBI€ MMOHATHS U IPUHLUIIBI KOHUENIUH YCTOWYMUBOIO Pa3BUTHS;

. OCHOBHBIE CBEJICHHS O II0OaNbHOH MpoOieMaTuke, MPUPOTHBIX pecypcax, MIaHETapHBIX
rpaHuIaX, AHTPOIIONEHHOM BO3JICUCTBUH HA OKPYKAIOIIYIO CpeAy, YIPABICHUH KadyeCTBOM
OKpY’Karolllel cpelsl,

. IIPUHLIMIIBI 3€JIEHON XUMUH;
ymems.
o paccMaTpuBaTh KOHKPETHbBIE MMYTH pelIeHHs TPo0IeM OXpaHbl IPUPOILI B
Pa3IUYHBIX reorpauyeckux 1 SKOHOMHUECKUX YCIOBHSX;
. IIPUMEHATH [IOJYyYEHHBIE 3HAHMS JUISI OLIEHKHM COCTOSIHMS OKPYKaloIlew cpeapl |
pPalMOHAIBHOIO UCIIOJIB30BAHNS IIPUPOIAHBIX PECYPCOB;
. UCIIOJIb30BaTh CETEBbIE KOMITbIOTEPHbBIE TEXHOJIOTUH U 0a3bl JaHHBIX Ul PELICHUS
KOHKPETHBIX SKOJOTHYECKHUX Ipooiem;
. IPUMEHSITH [TOJIyY€HHbIE 3HaHUSI B ITpoliecce JajbHelel yueobl, pu N3y4eHuu

po(hecCHOHANBHBIX U MPOQMIBHBIX JUCIUILTUH, U B OyIyIel MPakTUYECKON e TEeNbHOCTH;
enaoemv:

. 0a30BBIMU TEOPETUYECKUMH 3HAHUSIMHU B 00JIACTH DKOJIOTHH.

. 0a30BBIMU 3HAHUSAMHU B 00JaCTH SKOHOPMHUPOBAHUS;

° MOHSATUWHBIM  ammapaToM B 00lacTh  OOmIEW  DIKOJOTHH, PAIMOHAIBLHOTO
MCIIOJIb30BaHUS MPUPOJIHBIX PECYPCOB U 3aILUTHI OKPYXKAIOLIEH Cpebl;

. METOJIaMH UICHTU(UKAIINY JTOKATBHBIX YKOJIOTUYECKUX MPOOIIeM, OLIEHKH UX
3HAYUMOCTH.

3. KpaTrkoe coaepskanue Q1 CHUNIITHHBI
Bseoenue, ocnosHvle nonsmus

88



[enu, 3a1a4n AUCHMILTUHBL. MeCTO NUCHUIUIMHBI B CHCTEME OOIIEro U XUMUYECKOro 00pa30BaHHUs.

JKkoyoruyeckoe oOpazoBaHMEe U O0pazoBaHHWE I YCTOWYMBOrO pasutus. OOmecTso u

OKpYXKarolias cpea.

Paszoen 1. Obwue sonpocw sxkonoeuu. buocepa. buoskonoeus. buocghepa u ycmoiiuusocmo

1.1 OcHoBHblEe 3aKkOHBI 3Kojoruu. buoskosnorus. Ilonarue 00 »skocuctemax. YCTOWYMBOCTH

skocucteM buochepa, ee IBONIONUS M YCTOWYUBOCTh. DKOCHCTEMBI 3E€MJIM W YCTOWYUBOCTD.

OcHoBHbIe cBeieHUs 0 TaHeTe 3eminst. L{ukimnyHocTs mponeccoB B 6uocdepe U yCTOWYUBOCTD.

1.2 Hapononacenenue. YenoBeyecTBO Kak 4acTh Ouocepsl. Jlemorpaduueckue npodiemMbl

JluHamuKa 4egoBeYecKOil MOMmysuu, pOXKI1aeMOCTh, CMEPTHOCTb, BO3pacTHAs CTPYKTYpa.

Pazoen 2. Cmpoenue u cocmae ceocghep 3emnu. OchosHble QuauKo-XuMUYecKue npoyeccsi,

npomexaroujue 8 2eocghepax

2.1 Atmocdepa 3emin. Ctpoerue atMocdepsl, poib POTOXMMUYECKHX pEaKkuii B (POPMUPOBAHUU

cocraa armocdepsl. IlapaukoBbii 3pdexr. O30HOBBIM cioii. CrpaTocdepHbli 030H U

Tponoc(EepHbI O030H: CXOACTBO M pas3iauuus. MexXIyHapoAHOE COTPYIHHYECTBO B OO0JIACTH

OrpaHHuYEHUE MPOU3BOJCTBA U UCIIOJI30BAHUS 030HOpa3pyIIAlOIMX BeulecTB. KucioTHble 10kAU U

IIPOLIECCHI OKUCIIEHUS ITpUMecel B Tporocdepe. POTOXUMUYECKUI CMOT.

2.2. I'mapocdepa 3emnu. Bunbl Bog Ha 3emie. [IpecHbie Boabl. ['uaponorndeckuii muki. I'modansHbIe

DKOJIOTHYECKUE TpobnemMbl Tuapocdepbl. OKUCIUTENTFHO-BOCCTAHOBUTENFHBIE —IPOLECCH B

npupoaHbIX Bomoemax. Crpatudukanus HTPUPOIHBIX BogoeMoB. IIpomecchl adTpodukanyu

BOZI0eMOB. [[puunHbI 1 MOCIEeICTBUS.

2.3. Jlutochepa 3emmu. 3emuas kopa. IlouBa. Crtpoenue mnouBeHHOro ciosi. CocTaB IOYB.

Opranudeckue BEIeCTBa B TOYBE. PoJb )KMBBIX OPraHU3MOB B ((OPMHUPOBAHUH ITOYBEHHOTO CJIOSI.

Paszoen 3. Aumponozennoe 6o30eticmsue Ha OKpYAHCaowyio cpedy U payuoHaIbHOe
NPUPOOONONL308AHUE

3.1. IIpupoansie pecypcsl. [lonarue o0 oTxoqax MpOU3BOACTBA U MOTPedIeHUsI. MaoOTXOJHbIE U

0€30TX0/IHbIE ITPOU3BOJICTBA.

3.2 TlonsiTHE O TUTAHETAPHBIX TPaHMIIAX. AHTPOIIOTEHHbIE HAPYIICHHsS] OMOT€OXUMUYECKUX LIHUKIIOB

azora u ¢ochopa. OcHOBBI IKOHOpMHPOBaHUsI. OCHOBHBIC TPUHITUIIBI 3€JICHOU XUMUHU.

Paszoen 4. Yemouiuusoe pazsumue

VYcroitunBoe pazButue. Mcropus CTaHOBIEHUS MOHATUA. BKilag oTe4ecTBEHHBIX Yy4eHbIX. Llenn

ycroitunBoro pa3zButus OOH. MexyHapoiHOe COTPYAHUYECTBO B 00IACTH YCTOMYUBOTO Pa3BUTHS.

[IpombIlIuIEHHAS YKOJIOTHS U 3eJIeHass XUMUSI KaK MHCTPYMEHT 00€CTIeUeHUs] YCTOMYMBOTO Pa3BUTHA.

4. O0beM y4eOHO JUCITUIJIMHBI

Bcero
Bun yuebHoit paboTbl - AxalL . AxaL - Actp.
q q, q

OO01mast TpyA0eMKOCTh JTUCIIATLITHBI 3 108 3 108 3 81
KonTakTHasi padoTa — ay1uTOpPHbIE 0.9 39 0.9 39 0.9 24
3aHATHA:
Jlexuu 0,45 16 0,45 16 0,45 12
[TpakTuueckue 3anstus (I13) 0,45 16 0,45 16 0,45 12
JlaGopatopusbie pabotsl (JIP) - - - - - -
CamocrosiTejibHas padoTa 2,1 76 2,1 76 2,1 57
KoHnTtakTHas camocTosTenbHas pabota 2,1 0,2 2,1 0,2 2,1 0,15
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CaMocCTOATEIbHOE N3YUYEHUE PA3/IEIIOB 75.8 75.8 56,85
JMCLMILINHEI
Buabl koHTpOJIA: 3auem

AHHOTANIUA

paboueii MporpaMMbl M CUUILTHHBI
«IIpoexkTHpOBaHUE NPOLECCOB M ANNAPATOB XUMUYECKOH T€XHOJIOTHI)

1. Heas aucuunimubl «[IpoekTupoBaHue MpoLeccoB U annapaToB XUMUYECKOU TEXHOJIOT UM
- CYUIECTBEHHO pacIIUpUTh, CUCTEMATU3UpPOBaThb U HCIOJb30BAaTh Ha IMPAKTUKE 3HAHUNA OCHOB
TUIPABINYECKUX, TEMIOBBIX U MACCOOOMEHHBIX IIPOIIECCOB XUMUYECKOM TEXHOJIOTUH, TO3BOJISIOIINX
BBIIIYCKHMKaM OCYLIECTBJIATh HAy4yHO- MCCIEIOBATEIbCKYI0 M IPAKTHYECKYI0 paboTy Ha
PeIPUATHIX.

2. VI3yyeHue JAUCUUIUIMHBI HANpaBleHO Ha (OPMUPOBAHME U PA3BUTHE CIEIYIOIIUX
KOMIIETECHIINN:

- CHOCOOHOCTH TpPHHUMATh KOHKPETHBIE TEXHWYECKHE pEIICHUS Tpu pa3padoTke
TEXHOJIOTHYECKHUX TMPOIIECCOB, BHIOMPATh TEXHUYECKHE CPEACTBA W TEXHOJIOTUU C Yy4YEeTOM —
IKOJIOTMYECKUX TociencTBrid ux npuMeHenus ([1K-4);

- CIIOCOOHOCTHU BBISIBIISITH U YCTPAHITH OTKIOHEHHSI OT PEKUMOB PaOOTHI TEXHOJIOTHUYECKOTO
000pyI0BaHUS M MMapaMeTPOB TexHoorundeckoro mpoiecca (IK-11).

- CIIOCOOHOCTH IJIAHUPOBATh M MPOBOAUTH (DU3MUECKHE U XUMHYECKHE SKCIIEPUMEHTHI,
OPOBOIUTH O0OpabOTKYy WX pe3yJbTaToB M OLEHUBATh IOTPEIIHOCTH, BBIIBUTaTh THIOTE3bI H
YCTaHABIMBATh TPAHUIBI HUX MPUMEHEHHs, MPUMEHSATh METOJbl MaTeMaTHYeCKOro aHaiau3a Hu
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO U IKCIIepUMeHTa bHOro uccienosanus (I1K-16).

B pe3ynbraTe 0CBOSHHS TUCHUIUIMHBI O0YYarOIIHICS TOMKEH:
3HATD:

- METO/IbI pacyera TerI0- U MAaCCOOOMEHHBIX alapaToB;

- OCHOBHBIE MPUHIUIIBI OPraHU3aUH POLIECCOB XUMUYECKOM TEXHOJIOTUH;

- TUIIOBBIE IPOLIECCHl XMMHYECKON TEXHOJIOIMH, COOTBETCTBYIOLIME aNlapaTbl U METOABI UX
pacuera;

- METO/Ibl COCTABJICHNS TEXHOJIOTMYECKUX CXEM C HAHECEHHUEM BCEX aIlllapaToB.

YMEThb:

- COCTaBJIATh MaTepHaIbHbIE U TEIUIOBbIE OANAHCHI AJISI CUCTEM Ia3-KUIKOCTh;

- paccuuThIBaTh NapaMeTphl TEIJIO- 1 MACCOOOMEHHOT0 000PYOBAaHUS U HACOCOB;

- NoI0MpaTh CTaHIapTHOE 00OPYAOBaHUE, UCTIOIb3YyEMOE B XUMUYECKOM MPOMBIIIEHHOCTH.
BJIAJETD:

- METOJOJIOTMEH pacueTa OCHOBHBIX IIapaMETPOB THUIPOMEXAHWYECKHX, TEIUIOBBIX U
MacCOOOMEHHBIX MTPOLIECCOB;

- OCHOBaMH MPAaBUIIBLHOTO MOAOOpa TEII0 U MAaCCOOOMEHHOT0 000py10BaHMS;

- METOJIJaMHU COCTABJICHUSI TEXHOJIOTUYECKUX CXEM M rpaduueckoro u3o0pa’keHusi OCHOBHOI'O
000py10BaHUSI.

3. O0beM AMCUUILIUHBI M BH/IbI Y4e0HOI padoThl

Buj yueOHoi padoThl 3E Akaj. yac.
OO01asi TPy10€eMKOCTh M CHUILIHHBI 2 72
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KonrakTHas paGora — ayauTOpHBbIE 0,44 16
3aHATHS:
[IpakTuueckue 3anstus (I113) 0,44 16
CamocrosiTejibHas padoTa 1,56 56
KoHnTakTHas camocTosiTelbHas paboTa 0,2
CaMoCTOSATEIbHOE U3YUCHHUE Pa3/IeiioB 1,56 558
NUCHUIIINHEI '
Bua uTOroBOro KOHTpOJIS: 3ailuTa KypcoBoro
MIPOCKTa
Bun yueOHo# padoThl 3E AcTp. yac.
O01as TPyA0€eMKOCTb 1M CHUIIITHHBI 2 54
KonrakTHasi padora — ayauTopHbIE 0,44 12
3QHATHS:
[TpakTnueckue 3anstus (I13) 0,44 12
CamocrosiTesibHas padoTa 1,56 42
KoHTtakTHasi camocTosTeNbHas paboTa 0,15
CamocTosTeIbHOE U3YUYEHHE Pa3/IeIoB 1,56 4185
IYCHUTLIINHEI ’
Buj MTOroBOro KOHTPOJIS: 3aiuTa Kypcosoro
IPOEKTa

4. Conepskanue QM CHUILIHHBI.

Beenenne. ®u3NKO-XMMHUECKHE OCHOBBI M OCOOEHHOCTH YCIOBHM MpOBEAEHHUs Ipoliecca
pas3zeneHus KUAKUX TOMOTeHHbIX cMeceil pektudukanueil. OnucaHue NPUHLUIHAIBHOW CXEMbI
peKTU(UKALIMOHHOW YCTAaHOBKU HENpPEPbIBHOrO JAeiicTBus. CpaBHEHUE U 00JIaCTU NPUMEHEHUS
HAacaJl04YHbIX M TapenbyaThlX KOJOHH. IlocTpoeHne paBHOBECHON JMHMM HA OCHOBE MOJYYEHHBIX
MHUBUAYAJIbHBIX 3a/laHUH.

Pa3nes 1. Pacuér pekTudUKAIIMOHHOM KOJIOHHBI.

1.1. Pacuér Hacago4Hoii pekTHGUKALNOHHON KOJIOHHBI HeNPePbIBHOIO AeiicTBUS (1151
TpeX pa3MepoB HACAIKH).

MarepuanbHbiii 0asianc KOJOHHBI. Pacuér muHMManbHOro M padodero (rerMoBOro yucIia.
[Toctpoenue pabounx JuHUM. Pacuér ckopocTH nmapoB U JuameTpa KoJoHHbI. Onpe/eneHe BHICOThI
HAacaJKu 1Mo MOJU(PUIMPOBAHHOMY YpaBHEHHIO Maccoomnepeaauu. OmnpezaeneHue oO0Iiero uyumciaa u
BBICOTBI €JUHUI] ITIEpeHOca. PacuéT ruipaBIndeckoro COnNpoOTUBICHNS HACATKU.

1.2. Pacuér Tapeab4aToii peKTH(PUKANMOHHOIH KOJOHHBI HENMPEPHIBHOIO /IeiiCTBUS.

[IpenBapuTenbHblii BEIOOp Tapesnok. MarepuanbHbli 0anaHc KOJOHHBL. PacuéT MUHMMaIbHOTO
u pabouero ¢uermoBoro uncia. Pacuér ckopoctu nmapos u AuaMmerpa KosoHHsIL. [locTpoenue pabounx
auHui. OnpeneneHue BBICOTHI CBETIOrO CJOS JKUAKOCTH Ha TapelKe M IapoCOAEp KaHUA
O6apOoTaxkHoro ciosi. Pacuér koaddurnmenToB Maccoomnepenadn, o0OIIETro YKcia €IUHUI] TIEPEHOCa,
sapdexTuBHOCTH IO Mapdpu. Pacyer BeicoTsl kooHHBI Ha ocHOBe KII/I mo Mapdpu ¢ moctpoennem
KMHETUYECKOW JIMHUU. PacyeT rujipaBIn4ecKkoro CONpoOTUBIECHUS KOJOHHBI.

1.3. CpaBHeHHe JaHHBIX PacYéTa HACAI0YHOH M Tapeb4yaToi KoJoHH. ConocraBieHue
JAHHBIX, MOJYYeHHBIX IO NPOrpaMMaM KOMIBIOTEPHBIX M PYYHbIX pacuyéroB. Bbidop
KOJIOHHBI.
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Paznes 2. Pacuér u BbI0OP Ten1000MEeHHUKOB.
Pacuér u BBIOOp TEIIIOOOMEHHMKOB MO OOLIeH cxeme: -pacyéT TEIUIOBOW HArpys3Ku; -

OTpeJieJIeHUEe TEIUIOBOTO PEeXKUMa M CPeJHEW IBIKYIICH CHibl; - NPUOIMKEHHas OICHKa
K03 (HULMEHTOB TEMI00TAaYH, Ko uiMeHTa Termionepeaadn, HoOBepXHOCTH Fop; - BEIOOD THIIA U
HOPMAaJIM30BaHHOTO BapUaHTa KOHCTPYKIIUH; - ONIpe/IeNICHHE ITapaMeTPOB KOHCTPYKIIMHU (Hampumep,
JUIS KOKYXOTPYOHOTO TEIIOOOMEHHHUKA: Yncia TpyO M 4Yucia XOJIO0B, AMaMmeTpa TpyO, 1uamerpa
KOXKyXa, TIOBEPXHOCTH TEINIOOOMEHHHKA Fropw M Ap.); - COMOCTABICHHE OPUEHTHUPOBOYHOH Fop 1

FH()pM; - COIIOCTaBJICHUE MOAaHHBIX, IIOJYYCHHBIX II0 IIporpaMmMaM KOMIIBIOTCPHBIX H PYYHBIX

pacuéToB; -TUAPABIUYCCKHII pacydeT; - BBIOOP ONTUMAIBHOTO BapHAHTA TEIUIOOOMEHHUKA.

2.1. Pacu€t KOX)KyXOTpyOUaTOro uCrapuTeis.

2.2. Pacuét xonzencatopa (KoXyXoTpyOouaToro Wiv INIaCTHHYATOTO).

2.3. Pacuér nmogorpesarens (KOXXyXoTpyOUaToro Wi IIaCTUHHYATOTO).

2.4. Pacyér X0noIUIPHUKOB JUCTUILIATA U KyOOBOTO OCTaTKa (KOXKYXOTPyOUaThIX MU

HJIaCTI/IH‘laTBIX) .

1.

2.

Pasznen 3. 'mapoaunamMuveckue pacuernl.

3.1. Pacuér ruapaBiInyecKoro COnpoTHBIICHHS TPYOOIIPOBOIOB.
3.2. PacuéT onTUMaNBHBIX TUAMETPOB TPYOOIIPOBOJIOB.
3.3. PacuéT u moxbop HAcOCOB.

Pasnen 4. 'pagpuueckoe opopmiienne.

TexHomoruueckas cxema. Pektudukannontas KoJIOHHA ONPEIEICHHOTO TUTIA C U300pakKeHUEM

HeTaHeﬁ KOHTAKTHBIX 3JICMCHTOB, paCCYUTAHHBIX B Pa3JiCjIic 1.

AHHOTAIUA
K YueOHOM mporpamMMe IHCUMILINHBI
«HauyepraTebHasi reoOMeTpHsi B TEXHOJIOTMH HEOPTaHUYECKUX BeLeCTB»

Heab IMCHMIUIMHBI — NOpUOOpPETeHHE CTyIAEHTaMU 3HaHUH B 0O0JAacTH HavyepTaTelbHOM
F€OMETPUM, OCBOCHHE OCHOBHBIX IOJIOKEHUH pa3palOTKH TMPOEKIMOHHBIX YepTexel,
IPUMEHSEMbIX B HWH)XXCHEPHOW TIPAKTHKE, pPa3BUTUE IPOCTPAHCTBEHHBIX IPEACTABICHUI,
HEOOXOUMBIX B KOHCTPYKTOPCKOM pabdoTe.

B pesyabrare u3ydyeHusi AUCHUIVIMHBI O0y4YaloIIMiics IO MNporpamMme OakajaBpuara
JOJIZKEH:

Ob6nadams cnepyromumu npodeccuonanbHbiMu (ITK) komnerenusamu:

CIIOCOOHOCTBIO K CAMOOpTaHu3aluu u camooopasosanuio (OK-7);

BJIaJICHHEM OCHOBHBIMH METOJAaMH, CIOCOOaMH U CPEICTBAMHU TOJyYSHHsI, XpaHEHHUS,
nepepaboTku MH(OpMAIMM, HAaBbIKAMHU PabOTBHl ¢ KOMIIBIOTEPOM KaK CPEJICTBOM YIPABICHHS
undopmarumeit (OI1K-5);

CHOCOOHOCTh NPUHUMATh YYacTHEe B pPa3pabOTKE CPEICTB TEXHOJOTMYECKOTO OCHAILICHUS
MAaIHHOCTPOUTEIbHBIX Tpou3BoaAcTB (ITK-9);

3nams:

OCHOBHbIE 3aKOHBI T€OMETPUYECKOro (POpMHpPOBAHUS, MOCTPOEHUS W B3aUMHOIO IE€pECcCeueHUs
MoJieNiell MJIOCKOCTH M TPOCTPAHCTBA, HEOOXOMMMBIE [UIS BBIOJHEHHMS YTEHHs 4YepTexkeil
KOHCTPYKIMH, PEIICHHE TMO3ULIUOHHBIX, METPUYECKUX 33Ja4, BBINOJHEHUE pPa3BEPTOK
[IOBEPXHOCTEH;
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— mpeumymiecTBa rpaduyecKoro crmocodba mpeacraBieHus WHbopmaiuu; rpadudeckue (GOpMEl,
rpaMMaTHKy.

Ymemy:

— BOCHPHHHMATH ONTUMAIBHOE COOTHOIIEHUE YacTeH U IeJIOr0 Ha OCHOBE IpapuecKux MoJeNeH,
MPAKTUYECKH pPEaTU3yeMblX B BHUAEC YEpPTEKEeW KOHKPETHBIX MPOCTPAHCTBEHHBIX OOBEKTOB;
UCIIOJIb30BaTh YePTEK, TEXHUUECKUN PUCYHOK ISl TPAUUIECKOrO MPEACTABICHHS TEXHUYECKIX
pEUICHUI;

— wucnoib3oBath ctangapThl ECKJl, KOHCTPYKTOPCKYIO TOKYMEHTALMIO (YEPTEKHYIO U TEKCTOBYIO)
B IIPOM3BOJICTBEHHON, IPOEKTHOM U UCCIIEIOBATEIbCKOI paboTax.

Braoemy:

— OCHOBHBIMU TMOHSTHSIMH, CBSI3aHHBIMH C TpapUuecKUM NpeACTaBICHUEM HH(OpMAaIUU
rpaduueckuMu CrocobamMu pEeNIeHUsT METPHYECKHX 3a7ad MPOCTPAHCTBEHHBIX OOBEKTOB Ha
yeprexax, METoJaMH MPOCUHUPOBAHUS U U300paKEHUS MIPOCTPAHCTBEHHBIX (HOPM Ha IIIOCKOCTHU
MIPOCKIIUH.

3. Kparkoe conep:xanue 1MCUHNJIMHbI:
IIpeamer HayepTaTenbHOM reoMeTpuu. Buabl npoennpoBanus. KOMIIIIEKCHBIN YEPTEK TOUKH

Ha 2 ¥ 3 MI0CKOCTH NpoeKHii. CB3b CUCTEMBI IUIOCKOCTEN MPOEKLIUN ¢ CUCTEMOM PSIMOYTOJIBHBIX

koopauHatr. KOMIIIEKCHBIM 4epTexk HpsAMOM. IIpsAMble M IUIOCKOCTH, YaCTHOIO IIOJIOYKEHUS.

OnpeneneHue HaTypalbHOW BEIMYMHBI OTpe3Ka. B3auMonpuHamJIeKHOCTh TOYKM M IPSAMOIL.

['naBHBIEC MUHUK MIIOCKOCTU. B3auMHoe pacnosioxkeHue AByX npsaMbix. OrnpeaeneHue BUAUMOCTH Ha

KOMIUIEKCHOM 4YepTeke. B3aumHOe pacnoyioKeHuEe NpsAMOM M IUIOCKOCTH, JBYX IUIOCKOCTEH.

[lepnieHAUKYIAPHOCTh MPSAMON U IUIOCKOCTH, JBYX TMPSAMBIX, JBYX IockocTtedd. CrnocoOsl

npeoOpa3oBaHus KOMIUIEKCHOTO depTeka. Croco0 BpalieHHsl BOKPYT MPOCIUPYIOMIMX PSIMBIX.

Cnioco0 BpaieHusi BOKpyr npsiMoit ypoBHs. [InockonapamiensHoe nepemenieHue. Croco0 3aMeHbI

mIockocTel mpoekiuii. OCHOBHBIC 3aJa4yM, pPelIaeMble CIIOCOOOM 3aMEHBI TJIOCKOCTEH MPOEKIUH.

Kpubie nuHum u mnoBepxHocTu. OOpa3zoBaHHe, 3alaHue M H300paKEHUE TMOBEPXHOCTEH.

[ToBepxHOCTH BpalieHus: KOHYyc, cdepa, HuiInHap, Top. [lepeceueHrie TOBEpXHOCTH € MIIOCKOCTHIO.

Ilepeceuenne noBepxHoCcTH ¢ auHUEH. [lepeceuenne noBepxHocTed. MeTo CeKyIUX MIIOCKOCTEM.

[lepeceuenne moBepxHocTel. MeToa KOHIEHTpUYeCKUX chep. Meron KOHIEHTpUYECKUX cdep.

MeTon skcrieHTpudeckux chep. AKCOHOMETPUIECKUE MTPOCKITUH.

4. O0beM yueOHO# AN CUMIJIMHBI:

Bunpr yue6HOI paboTh B 3aueTHEBIX B akanewm.
€IMHUIIAX qacax

O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIAHY 4,0 144
AyauTOpHBbIE 3aHATHSA: 1,3 48
Jlexumnu (Jlek) 0,4 16
[IpakTuueckue 3ansatus (I113) 0,7 24
JIaGopartophsie 3ausaTHs (JIab) 0,2 8

CamocrositesbHas padora (CP): 2,7 96
PacuerHo-Tpaduueckue padboTb 0,9 34
[TonroToBka K KOHTPOJIBHBIM paboTam 0,6 20
Jlpyrue BUIbl CaMOCTOSITENIbHON paboThI 1,2 42
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Bup xonTposi: 3auer ¢ oneHKOI - 3ader
C OLIEHKOM
Bunpl yaeOHoI paboThI B 3aueTHbIX B actpon
€IMHUIIAX Jacax
OO0masi Tpy10€eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 4,0 108
AyaUTOpPHBIE 3aHATHS: 1,3 36
Jlexumnu (Jlex) 0,4 12
[Tpaktuyeckue 3ansatus (I13) 0,7 18
JlabopaTopnsbie 3ansaTust (JIad) 0,2 6
CamocrositesbHas padora (CP): 2,7 72
Pacuetno-rpaduueckne paboThl 0,9 25,5
[ToaroroBka K KOHTPOJILHBIM paboTam 0,6 15
Jpyrue Buabpl CaMOCTOSITENbHON pabOThI 1,2 31,5
Bua koHTpoJIs: 3a4eT ¢ OlleHKOH - 3ager
C OLICHKOM

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIHHBI
" MaTepuaJioBeJleHi€e B TEXHOJIOTMH HEOPraHMYeCKNX BelecTs "

1. Heab AWMCHMIVIMHBI — TpUOOpPETEeHHE CTYIEHTAMU 3HAHUH, HEOOXOOUMBIX JUIS
CaMOCTOSITENIFHOTO PEIIEHUs] BOIPOCOB, CBSI3aHHBIX C BBIOOPOM  MaTepuasioB 00OpYyIOBAHUS
IPOM3BOJICTB HEOPIraHUYECKHUX BEILECTB.

2. B pe3yJibTare H3y4yeHHs TUCHMILIUHBI 00y4YaIOIIUIics M0 MPOrpaMMe MarucTparypsbl
JOJIZKeH:

Obnadams CIETYIOUTUMA KOMITETCHIIHSIMU:

-CIIOCOOHOCTh ~ NMPUHMMATh KOHKPETHbIE TEXHWYECKHE pelIeHus IMpu pa3paboTke
TEXHOJIOTMYECKHUX IPOLIECCOB, BBIOMPATh TEXHUUYECKUE CPEICTBAa U TEXHOJOTUU C YYETOM
IKOJIOTHYECKUX mocieacTBuil ux npumeHenus (I1K-4);

-CII0COOHOCTD MPOBOJUTH aHAIN3 ChIPhS, MATEPUAIOB U TOTOBOM MPOAYKIIUH, OCYILIECTBIATh
orieHKy pe3yabTatoB ananuza (ITK-10);

-TOTOBHOCTh TMPOBOAMTH CTaHJAPTHBIE U CEPTU(GHUKAIMOHHBIE HCIBITAHUS MaTepHalioB,
u3zienuil 1 TexHonorudeckux mnpoieccos (ITK-17);

-TOTOBHOCTb HCIIOJIb30BaThb 3HAHUE CBOMCTB XHMUYECKUX DJJIEMEHTOB, COEAMHEHHUN U
MaTepUalioB Ha X OCHOBE JUIsSl peLIeHUs 3a1a4 npodeccuoHanbHoi nestenpaoctH (ITK-18);

3HANb.

- KJacCU(UKaLUI0, CTPYKTYpY, COCTaB U CBONCTBAa IPOMBIIUIEHHBIX MaTepHaJIoB,
IIPUMEHSIEMBIX B TEXHOJIOTHSX HEOPraHMYECKHUX BEILIECTB;

- MapKHPOBKY OCHOBHBIX IPOMBIIIJIEHHBIX MAaTE€pHalioB, NMPUMEHSIEMBIX B TEXHOJOTHUSX
HEOPraHMYECKUX BEILECTB, 10 POCCUIICKUM CTaHIapTaM;

-OCHOBHBIE  KOHCTPYKIIMOHHBIE W  (YHKIIMOHAIbHBIC MaTepuaiabl  TPOU3BOJICTB
HEOPTraHWYECKUX BEILECTB;
ymemy:
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- PaLMOHAJIBHO NMOA00paTh KOHCTPYKIMOHHBIA MaTepHai JUlsl XMMHUKO-TEXHOJIOIHYECKOIO
nporecca (peakropa, annapara, MallliHbl) ¢ Y4€TOM METOJ0B 3alUThl OT BO3MOYKHOT'O BO3AEHCTBUS
TE€XHOJIOTUYECKON Cpelbl;

enaodemsn:

- METOJAaMH OINpEACICHUs CBOWCTB MAaTEpPUANIOB, IPUMEHSAEMBIX B TEXHOJOTHUAX
HEOPraHWYECKHUX BEILECTB;

- JAHHBIMM JUIsI TPUHATHS KOHKPETHBIX TEXHMYECKHX pELIeHUH npu pa3paboTke
TEXHOJIOTMYECKUX IPOLECCOB IPOU3BOICTB HEOPIAaHUYECKUX BELICCTB.

3. Kpartkoe cogep:xanue JTUCUMIIHMHbBI

Pa3nea 1. Beenenne. @uU3uKO-XMMHYECKHE OCHOBbI MAaTePHAJIOBEICHHUS

MarepuanoBe/ieHHE KaK HayKa: LIeJIH, 33a4 U 3HaueHue JucuuIuinHel. OOmue TpedboBaHusl,
IpPEABBIISIEMBbIE K MaTepuagaM B 3aBUCHUMOCTH OT YCJIOBHM HCIIOJIB30BaHUS WIM JKCILIyaTalUu.
Pa3zButue Hayku o Matepuanax. Ponb pycckux yueHbIX B pa3BUTHM Hayku. JlocTuxkeHus B 001acTu
CO3JIaHUS HOBBIX MaTEpHAIIOB, TEXHUKO-O3KOHOMUYECKas 3(pPEeKTUBHOCTD X TPUMEHEHHUS. 3HAUCHUE
MaTepHaIOB B Pa3BUTUU XUMHUKO-TEXHOJIOTHYECKUX ITPOLIECCOB M 00ECIIeUeHNH UX O€30M1aCHOCTH.

OcHOBHBIE MOHATHSI O CTPOCHUHU, CTPYKTYpE U CBOWCTBAaX MaTepuaioB. MeTojabl M3y4EeHHUS
CTPYKTYPBI U CBOMCTB MaTepHaJIoB.

Crpoenne MatepuanoB. OCHOBHBIE THITBI KPUCTAJUIMYECKHX pemieTok. Kimaccudukarus
KPHUCTAJIJIOB 10 THUIIAM CBSI3H. AHU30TPONHS CBOMCTB KpUCTALUIOB. CTpOEHHUE pealIbHBIX KPUCTAIIIIOB.
JlepexTsl peanbHBIX KPUCTANIOB U MX BIUSHUE HAa CBOMCTBAa METalIOB M ciulaBoB. CBoiicTBa
qucinokauui. JluarpamMmma «IJIOTHOCTH /1€(DEKTOB-NIPOYHOCTH». KpucTamiuzanus MeTauloB U
crutaBoB. CamoIipou3BoJibHas Kpuctamuinizanuus. HecamonpounsponbHas Kpuctaumsanus. AMop¢Hble
MaTepuaisl. AJIZIOTPONIMYECKUE TIPEBPAILICHNS METAJIOB.

CaoiictBa marepuanoB. Ilokazarenu cpoiicTB. Kiaccudukanms coiicTB. MexaHuueckue,
¢u3nueckue, XUMHUYECKHE, SKCIIyaTallUOHHbIE M TEXHOJIOTMYECKHE CBOICTBa MaTepHasoB.
IToka3aTenn MEXaHMYECKUX CBOWCTB, OIIPEAEIIIEMbIE IIPU CTATUYECKUX MCIBITAHUAX HA PACTSHKECHUE
u u3ru0. Meronpl ompesaeneHUs TBEpIOCTH MarepuaioB. [loka3zaTenum MeXaHHMYECKUX CBOMCTB,
ornpezenseMble PH TMHAMUYECKUX U MUKINYECKUX UCTIBITAHUSX.

OcHOBBI Teopuu cIIaBOB. J(MarpaMMbl COCTOSIHUS CILIaBOB. TE€pMHUHBI M OINpEAEICHUS.
Juarpammsl — «cocTaB-cBOMCTBO». Da30BbIN COCTaB CIUIABOB. 3aBUCUMOCTb MEXAY CBOMCTBAMHM
CIUIaBOB U THUNIOM auarpammsl coctostHus. [Ipasuno H.C. Kypnakosa.

Pa3nes 2. Merajsimyeckue MaTepuaJibl

Keneszo u cmnaBel Ha ero ocHoBe. Cranmu M 4yryHbl. JKene3oyriiepoaucCThIe CIUIABBI.
CTpyKTypBl CIIJIaBOB KeJle30-yriepol. JluarpaMmbl COCTOSIHMS Kene30-IIeMeHTUT. KOMITOHEeHTHI,
(a3bl U CTPYKTYpHBIE COCTABIISIOIINE CTaJeH U O€JIbIX YYT'YHOB.

KoHCTpyKIIMOHHBIE METaUIMYeCKHEe MaTepHasbl. YTJIEPOAUCTBIE M JIETMPOBAHHBIC CTaJH.
Knaccugukarus craneit, onpesieneHne NOHATHS KauecTBa cTalu (TpeOoBaHUs K KauecTBy). BiusHue
yriaeposia U MOCTOSIHHBIX (TEXHOJOTMYECKUX) MPUMECEH Ha KaueCTBO CTalH, METOJbl YIy4IICHUS
Ka4yecTBa CTaJH (IOBBIIIEHHE €€ KOHCTPYKIIMOHHOW MPOYHOCTH). BriusiHue nerupyromux 3J1eMeHTOB
Ha cBoiictBa cramu. KoHcTpykiumonnbele cranu. HWHcTpymeHTtanbHble cranu. Kiaccudukanus
YIIEPOAUCTBIX U JETUPOBAHHBIX cTaneil. MapkupoBka craneit UyryHsl 1 TBepable ciiiaBbl. CBoiicTBa
U Ha3zHaueHue uyryHa. [Iponecc rpaduruzanuu. UyryHsl cepole, Oenble, KOBKHE, BBICOKOIPOYHBIE,
UX CBOMCTBA, 00J1aCTh MPUMEHEHHUS, MAPKUPOBKA.

Tepmuueckas oOpaborka. Teopuss M TNpakTUKa TEPMHUUYECKONM M XUMHKO-TEPMUYECKOU
00pabOTKM METayuIoB M cIuiaBoB. llpupoma, MexaHM3M W YCIIOBHS IMPOTEKaHHs CTPYKTYPHBIX
npeBpaiieHnii B ctanu. Buabl Tepmudeckoir oOpaboTtku cramu: omkur I u Il ponma, monsbiit u
HEMOJIHBIM OT)KUT, HOPMaJIU3alus, 3aKajlKa, OTIYCK. 3aKaJIMBa€MOCTh U MPOKAJIIMBAEMOCTb CTaJEH.
Brnusaue tepmuyeckoir oOpaOOTKM Ha MEXaHWYECKHE CBOMCTBA cTaimu. PU3HYECKHE OCHOBBI
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XUMHUKO-TepMudecKoi oopadoTku. nddy3noHHOE HACHIIIEHHUE MTOBEPXHOCTH CTaIl HEMETAJJIaMHU.
Bunasl u cnocoObl emenTanuu. AzotupoBanue cranu. Juddysmonnas meramnuzanus. MoHHas
XUMHUKO-TepMUYECKas 00padoTKa.

[{BeTHBIE METaIbl U CIUIaBBI Ha MX OCHOBe. OOIas XapaKTEepUCTHKA M KIACCHU(PUKAIH
MeAHbIX cruaBoB. JlaryHu, OpoOH3bI, MeAHO-HUKeJeBble cIUlaBbl. OOIIas XapakTepUCTUKA
QIIOMUHUEBBIX CIUIaBOB. Jleopmupyembie alllOMUHUEBBIC CIUIaBbl, JUTCHHBIE AITIOMHUHUECBBIC
crutaBbl. OOmiasi XapakTepUCTUKAa MarHueBbIX CIUIaBOB. Jlepopmupyemble MarHueBbIE CILIABBI.
JluteiiHple MarHueBbl€ CIUIABbl. TUTaH W CIUIaBbl HA OCHOBE THUTaHA. BiMsHHE JIETMPYHOIIUX
3JIEMEHTOB Ha CTPYKTYPY M CBOMCTBAa TUTAaHOBBIX CILJIAaBOB. bepuiuinii U CIIaBbl Ha €ro OCHOBE.
TyronnaBkue MeTaJlIbl U CIUIaBbl HA UX OCHOBE.

[TopomikoBble MeTaNIMYeCKHE MaTepuaibl. Marepuaibl ¢ OCOOBIMU 3JIEKTPUUECKUMU
CBOMCTBaMH.

Pa3zgea 3. OcHOBBI KOpPPO3uM MeTAJJIOB. [IpHHUMIIBI ¥ METO/IbI 3A1IMTHI OT KOPPO3HH.

OcHOBHBIE TPUYMHBI Koppo3uu MetamwioB. Ilokazarenn kopposun. Kiaccudukarms
KOPPO3HMOHHBIX IPOLECCOB. XUMHUECKass Koppo3us. ['azoBas kopposusi. Koppo3us B xKHAKOCTIX —
HERJIEKTPOJIUTaX. OJIEKTpOXUMHUYECKass Koppo3us. KuHeTuka 3IeKTpOXMMHUYECKOM KOPPO3UH.
Koppo3ust MeTanioB B yCIOBHSX TEXHOJIOTMYECKUX CPEJl XMMUYECKUX MPOU3BOJICTB.

[IpyHOMIBIL ¥ METOABI 3aIlMTBI OT KOppo3uu. KOppO3MOHHOCTOWKHE METaJUIMYECKHE U
HEMETaJUIMYEeCKUE MaTepHraibl. MeTo/1bl 31Tl MAIlIMH U alapaToB XUMHUYECKUX MPOU3BOJICTB OT
KOppo3uu. IHrMOUTOpBI KOPPO3UH. DIEKTPOXUMHUUECKAS 3aIUTA. 3AIUTHBIE IOKPBITHS.

Paznen 4. Hemerajuinyeckue MaTepuaJibl

Marepuansl Ha OCHOBE BBICOKOMOJEKYJSPHBIX coeauHeHuil. CTpoeHue U CBOWCTBa
MOJIMMEPOB. TepMOpPEAKTUBHBIE U TEPMOILIACTUYHbIE MOIUMEPBL. CTpOEHHE U CBOMCTBA IJIACTMACC.
OcHOBHbIE Pa3HOBUAHOCTH IPOMBIIIJICHHBIX IOJUMEPOB M IUIacTMacc. [ 'a30HaIlOIHEHHBIE
IJIACTMACCHI.

Oco0eHHOCTH CTPOCHWSI, CBOMCTBA PE3WHOBBIX MaTepHaioB. Pe3wHBI 00IIero Ha3HAYCHUS,
CHeIMallbHbIE PE3UHBI U 00JaCTH UX IPUMEHEHHSL.

Jlakokpacounsle Marepuansl (JIKM). OcnoBubie Buasl JIKM. Kpacku, naku, rpyHTOBKa,
HIIaTJIeBKa.

Kepamunueckue wmarepuansl. KOHCTpyKIIMOHHAs, WMHCTPYMEHTaJlbHAas M TEXHUYECKas
kepamuka. Heopranmueckoe crekino. Kiaccudukamus crekon M0 Ha3HauYeHMIO M 00jacTu
npumenenus. Curamibl. ['padut. Acbect. CBoiicTBa 1 00JaCTH IPUMEHEHMUSL.

CmasouHble Macia, IJIACTUYECKHE CMa3KM, TBEPJIbIE CMa304Hble Marepuaibl. CMa304HO-
OXJIXKJAIOLINE KUIKOCTH.

JpeBecHble KOHCTPYKIIMOHHBIE MAaTEPHAIIBI.

AHTU(DPUKINOHHBIE METAJUIMYECKNE U HEMETAJUINYECKUE MaTepHalbl.

Komnosummonnsie  marepuansl  (KM). OOmas xapakTepucTHKa KOMIO3UIIMOHHBIX
MarepuasioB. JlucnepcHo-ynpouernHsie KM, crmoucteie KM, BonokHucteie KM. Komno3unmonHsie
MaTepuajgbl Ha MeTalIn4eckoil M Hemetauimdeckodl ocHoBe. CAII (credyeHHBIE antOMHUHUEBBIE
MOPOILKH). ApPMHpPOBaHHbBIE TMOJMMEpHble Marepuanbl. Kepamuyeckue KOMIO3UIIMOHHBIE
MaTtepHuaibl. YTJIEepOIHbIE KOMIIO3UIIMOHHbBIE MAaTEPHAIIbI.

[ToHsTHS O HAHOTEXHOJIOTHIX, HaHOMaTepuanax. [I[puMeHeHre B IPOMBIIIIIEHHOCTH.

Bnusinue o6nydeHus Ha CTPYKTYpPY, MEXaHMUECKUE CBOMCTBA M KOPPO3MOHHYIO CTOMKOCTH
MarepuasioB. PaananinOHHOCTOWKKE CTalI U CIIABBI.

Pa3nes 5. JxoHOMHMYecKH 000CHOBAHHBIH BbIOOP MaTepHAJIOB.

Bb160p KOHCTPYKIIMOHHBIX MaTepUaioB JJs KOHKPETHOTO TEXHOJOTHYECKOro Ipolecca.
Beibop MmarepuanoB Juisi TEXHOJOTHH nepepaboTKu mojauMepoB. KpuTepuu u anropurM BbIOOpa
KOHCTPYKIMOHHBIX MaTepHUajoB. JKOJOTUYECKHE U SKOHOMHYECKHE acleKThl MaTepuaioBeIeHUS U

96



3alIMThl MATEPUAIIOB OT KOPPO3UH.
4. O0beM y4eOHOM JUCIHILINHBI

B 3auetnpix | B akanmewm.

Busl yueOHOI paboThI €IMHULIAX qacax
O0mas TPy10eMKOCTh JUCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonrakTHasi padoTa - ayAUTOPHbIE 3aHATHS: 1,3 48
Jlexiuu (JIek) 0,9 32
ITpaktrueckue 3ausatus (113) 0,4 16
CamocrositeanHas padora (CP): 1,7 60
Pedepar 0,6 20
KoHTakTHas camocTosTeNbHas paboTa 11 0,2
CamocTosITeIbHOE U3YUCHUE Pa3esioB JUCHUILUIMHEI ’ 39,8
Bua koutpoJs: 3aver

Bunst yueOHOI paboThI B sauetnpix Bactp.

CIIMHUIIAX qacax

O01mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIaHYy 3 81
KonTakTHas padoTa - ayIuTOPHbIE 3aHATHA: 1,3 36
Jlexumn (Jlek) 0,9 24
[Tpaktnueckue 3anstus (I113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KoHTakTHasi camocTosaTeNbHas paboTa 11 0,15
CaMOCTOSITeJIbHOE U3YUYEHUE DPa3JIeNIOB JTUCIUILIMHBI ' 29,85

Buja xonrpoasi: 3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCHMILIHHBI
«MopaesupoBaHre XUMHKO-TEXHOJOTHYECKUX NMPOLECCOB B TEXHOJIOITMH HEOPraHUYECKUX
BeEIIECTBY

1. Leap aucuunanHbl — mpuodpeTeHre 6a30BBIX 3HAHUM TTO OCHOBHBIM pa3jeiiaM Kypca, a
TaKXKe YMEHUH M NPaKTHUYECKHX HaBBIKOB B OOJIACTH MOJICIIMPOBAHUS XUMHKO-TEXHOJIOTHYECKUX
MPOLIECCOB, MCIONb3YEMBIX MpPHU PELICHUH HAy4YHBIX W TMPAKTUYECKUX 3a7jady CTYACHTaMU BCEX
crienManbHOCTEN (KpoMe CrelinaibHOCTeH SKOHOMUYECKOTO M €CTECTBEHHOHAYYHOTO POhuIIs).

2. B pe3yabTraTe U3y4eHHUs AMCUMILIMHBI 00y4yalommiicsi Mo nporpamMme 0axkajnaBpuara
JOJIZKeH:

OO6manate caeayrOMMUMHI KOMIIETEHIIUSIMH:
- Bnagenue oCHOBHBIMHM METOJIaMH, CIIOCOOaMU M CPEICTBAMU MOIY4YEHUS, XpaHEHUs, TepepaboTKH
nMH(pOpMalli1, HaBBIKA padOThI ¢ KOMIBIOTEPOM KakK CpeJCTBOM ymnpanieHus nHdopmanueint (OIIK-
5);
- ['0TOBHOCTH NPUMEHATh aHAIMTHYECKHE W YMCICHHbIE METOJAbl PEHICHMs MMOCTABJIEHHBIX 3ajad,
UCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH, IIPOBOAUTH 00pabOTKy MH(POPMALIUHU U
MCIIOJIb30BaHUEM TPUKJIAJHBIX MPOrPaMMHBIX CPeACTB cepbl MPOPecCHOHATBHON 1eATEIbHOCTH,
UCIIOJIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUU M 0a3bl JaHHBIX B CBOEH MpodeccHoHaTbHON
JEeSTeNIbHOCTH, MAaKeThl MPUKJIAJHBIX MpOorpamMM Jjsi pacuéra TEXHOJIOIMYECKHX [apaMeTpoB
obopynoanus (I1K-2);
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- CriocoOHOCTh MIIaHUPOBATh U MPOBOAUTH (PU3MUECKUE U XMMHUYECKHE IKCIIEPUMEHTBI, IPOBOAUTh
00paboTKy MX pPE3ylbTAaTOB M OICHWBATh MOTPEIIHOCTH, BBIIBUIATh TUIOTE3bl M YCTAHABIMBATH
IPaHULBI UX IPUMEHEHUs, NPUMEHATh METOIbl MAaTEMAaTHYECKOIO aHajau3a U MOJEIMpPOBaHMS,
TEOPETUYECKOTO M IKCIIepuMeHTaIbHOro uccienoanus (I1K-16);
3namo:
e METOAbl IOCTPOEHHUS  HAMIMPHUYECKUX  (CTATUCTHYECKUX) M (PU3MKO-XMMHUYECKHX
(TeopeTHUYECKHX) MO/IETIEeH XMMUKO-TEXHOJIOTHYECKHUX IPOLIECCOB;
e MeToAbl HACHTH(QHUKALMK MaTEeMaTHYECKHUX ONHCAHUN TEXHOJOIMYECKMX IPOLECCOB Ha
OCHOBE DKCIIEPUMEHTAJIbHBIX TaHHBIX;
® METOABl  ONTUMHU3ALMKM  XMUMHKO-TEXHOJOTMYECKMX  IIPOLECCOB C  NPUMEHEHHEM
SMIMPUYECKUX U/WIH (PUZNKO-XUMHUECKUX MOJEIIEeH;
Ymems:
® [IpUMEHATh MW3BECTHBIE METOAbl BBIYUCIUTEIBLHOW MAaTeMAaTUKHM U MaTeMaTU4YeCKOU
CTaTUCTHUKH JUIs PEIIEHUs] KOHKPETHBIX 3a/1a4 pacyera, MOJAEIUPOBaHUS, UACHTU(UKALMHY U
ONTUMM3ALMH IIPU UCCIIEI0BAHUU, IPOEKTUPOBAHNH U YIIPABJIEHUH [TPOLIECCAMU XUMUYECKON
TE€XHOJIOTHH
® CIIOJIB30BATh B CBOEH MPAKTUYECKOM JEATEIBHOCTH AJIs JOCTHXKEHUS 3TUX LIEJIEH U3BECTHBIE
MAKEThl MPUKJIAJHBIX IPOrpaMM.
Braoemy:
e METOJAaMU MaTeMaTU4YeCKOM CTaTUCTUKU Juldl OOpabOTKM pEe3y/lbTaTOB AaKTHBHBIX MU
[IACCUBHBIX 3KCIIEPUMEHTOB
® METO/JaMU BBIYMCIUTEIBHON MaTEeMAaTUKH JJIs pa3pabOTKU M peanu3alii Ha KOMIIbIOTEpax
QITOPUTMOB MOJICIIMPOBAHUS, UICHTH(PHUKAINN U ONTUMHU3AUN XUMHUKO-TEXHOJIOTUIECKIX
IIPOLIECCOB;
3. KpaTtkoe cogep:xaHue pa3ieioB JUCHUILIHHBI

Tema 1. OcHOBHbIE NOHATHS.

OcCHOBHBIE  NPUHIUIB  KOMIBIOTEPHOIO  MOJEIMPOBAHMS  XUMHUKO-TEXHOJIOTHYECKUX
nporieccoB (XTII). Maremaruueckue SMIHUPUYECKUE W MaTeMaTHYECKHE (U3UKO-XUMHUYECKHE
MOJEIM W  KOMIBIOTEPHOE  MOJEIMpOBaHME. JlETEPMUHUPOBAHHBIE UM  BEPOSTHOCTHBIE
MareMarnyeckue monenu. [IppuMeHeHne MEeTONOJIOrMM CHCTEMHOIO aHad3a JUlsl PEIICHHs 3a]ad
MozenpoBanus. [I[puMeHeHne npuHIUIA «4€PHOTO SAIMIMKaY IPU MATEMAaTUYECKOM MOJEIIUPOBAHHH.
ABTOMaTH3UPOBAHHbIE CHUCTEMBl MpHUKIanHON uHPopmaTuku. HMepapxuyeckas CTpyKTypa
XUMHYECKHX MTPOU3BOJCTB U UX MaTEMaTHUECKUX Mojeneil. [[puMeHeHne KOMIIBIOTEPHBIX MOJETEH
XUMHYECKHUX MPOLECCOB IS aHAIN3a, ONTUMHU3ALUN U CHHTE3a XUMUKO-TEXHOJIIOTMYECKUX CHUCTEM.
OCHOBHBIE TIPHEMbl MaTEMaTHYECKOTO MOEIUPOBAHMS: SMIMPHUUYECKUH, CTPYKTYpHBIHA ((hu3uko-
XUMHUYECKHUI) U KOMOMHUPOBaHHBIN (TeopeTnueckuii). IlocTpoenne craTH4eckux U AMHAMUYECKUX
mojeneil. Pemenne npsMeix 3a1ad. [IpoekTHBIH U MOBEpOUYHBINA (OLIEHOUHBINH) pacyeT MpOLECcCOB.
Pemenune oOpatubix 3amau. Ilapamerpuueckas U CTpyKTypHas MAECHTU(UKALMS MaTEMaTHUYECKUX
MoJieJe. YCTaHOBJIEHHME aJEKBAaTHOCTU MaTeMaTHYecKuX Moaeneil. CTpareruss NpOBEACHUS
PaCYETHBIX UCCIIENOBAHUI U KOMIIBIOTEPHOTO MOJIEIIMPOBAHUS PEAIBHBIX IIPOLIECCOB.

Pa3nea 1. [locTpoeHne SMIUpHUYECKUX Moe/Iell XUHMHKO-TEXHOJIOTHYEeCKHX MPOLECCOB.
Tema 1.1. @DopMyJaupoBKa 32124 aNNPOKCHUMALNMH __ JAHHBIX _ JUIS _ ONMCAHUA
IKCINEPUMEHTAJbLHBIX 3aBUCMMOCTEH W NMOJYYeHUs] IMINPUYECKUX Mojlesiel npoueccoB. Bubl
KpuTepueB anmpokcumanuu. Kputepuii Merona HauMeHbIIMX — KBajapaToB. PemieHue 3agaun
alIpOKCUMAllMM I HEIMHEWHOM WU JIMHEHHOM II0 Ilapamerpam Mozeled. MarpuyHnas
dbopMynupoBKa 3aauM anmpoKCUMaluU. AHAIUTUYECKUH U alrOpUTMUYECKUH MOAXOIBI s
pelleHusl 3a7add anmnpoKCUMAalUu JUIsl JMHEWHBIX M JIMHEApU30BAaHHBIX MOJENEH METOI0M
HAaUMEHBIINX KBaJPaTOB.
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Tema 1.2. HopMaJbHBIH 3aKOH pacnpeaejeHus I BeKTOPHBIX CAVUYANHBIX BeJUWYHHBLI H
omnpejejiecHHe HMX YHCIOBBLIX XAPAKTEPHCTHK. MaTremMaTH4ecKoe OXXHMJAaHME U JUCIepCus s
BEKTOPHBIX CITyYalHBIX BEJIMYUH. [[MCTIEpCHOHHBIN U KOPPEIAUMOHHBIN aHanu3. [lonarus nucnepcun
BOCITPOM3BOJUMOCTH M aJ€KBAaTHOCTH, a TakKKe - OCTaToO4HOM jucrnepcuu. OnpeneneHue
BBIOOPOYHBIX KOA(P(UIIMEHTOB KOPPEISAIUH H KOd(PPHUIIMEHTa MHOXECTBEHHOH KOPPEIAIUU.
CTaTUCTUYECKHI TIOJX0/ K OTMPECIICHUIO OMMMOOK U MOTPEIIHOCTEH B AKCIIEPUMEHTAIBHBIX TOYKAX
HM3MEpPEHU.
Tema 1.3. PerpeccMoOHHBIN M KOPPEJSIMOHHBIN aHAJH3 IS MOCTPOEHHUS JSMIIHPHYECKHX
MojieJieii HA OCHOBE TAHHBIX NACCHBHOI0 3KcnepuMeHTa. [ToHsaTus pyHKIuu oTKINKa ¥ (haKTOPOB.
OCHOBHBIE JONYIICHUS PETPECCHMOHHOTO M KOPPEISLMOHHOTO aHanu3a. KpuTepuu NpoBEepKH
OJIHOPOJIHOCTH JUCTiepcuid. BbpIOOp BuJa ypaBHEHHUW pPETPEecCHH, a TaKKe OIMpeeiIcHUe
KOX((HUIIMEHTOB PErPecCHy U UX 3HAYMMOCTH C UCTOJIb30BaHueM kputepusi Cterofenta. [Iporenypa
WUCKIIFOYCHHMS  HE3HAYUMBbIX  KO3(PUIMEeHTOB  perpeccun.  OmnpejerneHre  aieKBaTHOCTH
PErpeECCUOHHBIX MOJENEN C TOMOIIBIO KpuTepus duiepa.
Tema 1.4. OcHOBHBbIE IOJIOKEHHS TEOPHM ILIAHHMPOBAHMS JSKcnepuMeHToB (1): moJHbIi
dakTopubii SKcnepuMednT (IIMPD) M 00padoTKa ero_pe3viabTaroB. OnTuMalbHBIE CBOMCTBA
MaTpHIIbI TUTAHUPOBAHMS U CBOMCTBO OpTOroHanbHOCTH. Onpenenenne ko3 GUIIMEHTOB MOICIEH, UX
3HAYMMOCTHU U MPOBEPKA aICKBATHOCTH ypaBHEHUsI perpeccur. CBOMCTBO POTATa0EIbHOCTH MTOJIHOTO
(aKTOPHOTO AKCIIEPUMEHTA.
Tema 1.5. OcHOBHBIE IT0JI0KEHNSI TEOPHH ILIAHNMPOBaHus DkcnepuMeHToB (11): opToronajabHblii
IEHTPAJbHBIA __KOMNO3MIHOHHBIM _11aH__ (OLKII) »skcnepuMeHTOB M 00padoTKa _ero
pe3yabTaroB. O6ecnieyeHrne OpTOroHaIbHOCTH MAaTPHUIILI TUIAHUPOBAHMS U OTIPEICTICHUE BETMYUHBI
3Be3/IHOTO ieya. Onpezaenenne KodhPUIIMEHTOB MOICIIN, MX 3HAYUMOCTH U OLICHKA aJIeKBaTHOCTH
ypaBHEHUs perpeccuu. PacueTHoe BrIUMCIEHUE KOOPIMHAT TOYKH ONTUMYMa (PKCTpEMyMa).
Tema 1.6. OnTHMH3aIHs YKCIIEPHUMEHTAJBHBIX HCCJIEI0BAHNI C MpUMeHeHneM MeToaa bokca-
Buiabcona. OCHOBHBIE TMOAXOAbl K ONTUMHU3ALMH  JKCIEPUMEHTAIBHBIX  HCCIEIOBaHUM.
DKCepUMEHTAIbHO-CTaTUCTUUECKHI MeTo . CTpaTerus ABUKEHHs K ONTUMYMY IIeJIeBOH (pyHKIIUU
(byHKIIMM ~ OTKJIHMKA) TPaAUEHTHBIM MeToaoM. Kputepuu DOCTHIKEHHMSI «IOYTH CTAllMOHAPHOMN
00JacTH» U METO/bI YTOUHEHUS TIOJIOKEHUS ONITUMATBHON TOYKU B (DaKTOPHOM MPOCTPAHCTBE.
Pa3nean 2. [locTpoeHue GU3NKO-XMMHUYECKHX XUMUKO-TEXHOJIOTHYECKHX MPOLECCOB.
Tema 2.1 Jranbl _MaTeMaTH4YeCKOro MoJaeJaupoBaHusi. OopMylupoBKa THIOTE3, MOCTPOEHUE
MaTEeMaTU4YeCKOro OMUCaHUsA, pa3paboTka MOACIUPYIONIETO AJITOPUTMA, MPOBEPKA aJIeKBATHOCTH
MOJETM U UACHTU(DUKAIMS WX T[apamMeTpoB, pacueTHbIe UCCIEAOBaHUS (BBIUMCIUTEIbHBIN
9KCIIEPUMEHT).
Tema 2.2 CocTraBjieHHE CHCTEM VPABHEHHIi MATEMATHYECKOIO0 ONHMCAHUS IPOLECCOB H
pa3padoTKa (BbIOOP) AJTOPUTMOB _HX pellieHUs. BlIOYHbINA NPUHLIKIT TOCTPOECHUS CTPYKTYPHBIX
MaTeMaTuueckux Mojeneil. OO000IIeHHoe oNMucaHue IBUKEHHS TOTOKOB (a3 B ammapaTax ¢
MOMOIIBIO THUAPOJUHAMUYECKUX MOJIEEH, YUHUTHIBAIOIIMX COCPEIOTOUYCHHBIE U pacIpe/iesieHHbIE
MCTOYHUKHU BEIIECTBA U DHEPTUH (TEIUIOTHI). JIoKanbHbIe MHTEHCUBHOCTH MCTOYHHUKOB BEIECTBA U
TEIJIOTHl B MOTOKAX, COOTBETCTBYIOIINE PA3IMUYHBIM (PU3HKO-XUMHYECKUX Tporeccam. OCHOBHbIE
TUIBl YPABHEHUN MAaTEMaTUYECKOTO OMUCAHUS XMMHUKO-TEXHOJOTUYECKUX MPOLIECCOB — KOHEUHBIE,
0OBbIKHOBEHHbBIE AU PepeHtnanbable U TuddepeHuanbHble YpaBHEHHS B YACTHBIX POU3BO/IHBIX.
Tema 2.3 MaTeMaTHUYeCKOE€ MOAEJIUPOBAHHME CTAIMOHAPHBIX M JMHAMHYECKHX PeKHMOB
TIAPABJIMYECKHX IPOILECCOB B TPYOONPOBOJIHLIX cHCTEMAX, rJ100aJIbHbIE U
JeKOMIIO3UIIMOHHbIE METObl PEllIeHUsI CHCTEM HeJHHElHbIX VPABHEHHH, A TaK:Ke SIBHbIe M
HesIBHbIE METOAbl YMCJEHHOIO0 PpPelIeHHs CHCTEeM OObLIKHOBEHHBLIX au(depeHnuaIbHbIX
ypaBHeHnmii. CocTaBjieHHE YypaBHEHUMH MaTeMaTHUYecKoro omucaHusi mnpoiecca. lloctpoenue
MH(OPMALIMOHHBIX MaTPHIl MaTEMaTHUECKUX MOJelel s BblOopa O0IIero alroputMa peeHus —
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MOJIEJMPYIONIET0 anropuTMa. Peanmuzainus anropuTMOB pELICHUS HEJIWHEHHBIX U OOBIKHOBEHHBIX
muddepeHaIbHbIX ypaBHeHUH. Onucanue craimoHapHbix pexxuMoB XTI ¢ npuMeHeHneM cuctem
JMHENHBIX U HEJIMHENHBIX ypaBHeHU. MTepalnoHHble anropuTMel petmieHus. [ Ipumenenune meto1oB
npoctbix urepauuii U Hpiotona-Padcona ans momydenus pemenus. IlpoGnema cxomummocTu
npoiuecca penieHus1. JleKOMIIO3UIMOHHBIA METO/1 PEUIEHUS CI0KHBIX CUCTEM KOHEYHBIX YPaBHEHUH.
[Toctpoerne nHGOPMAITMOHHON MaTPHUIIBI TS BBIOOpPA ONTHMAJIBHOTO aITOPUTMA PEILICHHs 3a1a4H.
[TonsiTue kecTKOCTH cucTeM aud@epeHInanbHbIX ypaBHEHUH U KPUTEPUU >KECTKOCTH. SIBHBIE
(ObICTpBIC) M HEsIBHBIC (MEUICHHBIE) METO/IbI pemieHusl. MeTo bl MepBoro (MeToa Diiepa), BTOPOro
( MmomuduMpoBaHHBIE METOABI Diliepa) U verBepToro mopsiaka ( Meron Pynre-Kyrra). Ouenka
TOYHOCTH METO/0B — OMmMOOK yceueHus. [lepexonnble OMMOKM M OMMOKM OKPYIJIEHUS IIpU
YHCIIEHHOM UHTErpupoBaHuu auddepeHnuanbHbiX ypaBHeHUH. CriocoObl oOecreueHus: CXOAUMOCTH
pemieHuss 3agaud. lIpuMeHeHuMe HESBHBIX METOAOB JJISl  PELICHHUS JKECTKHX  CHUCTEM
mubdepeHIMaNbHBIX YpaBHeHUH. OnpeseneHus mara HHTErpUPOBaHUS UTEPALIIOHHBIM METOJIOM.
Meronos Kpanka-Hukonbcona (MeTo Tpamemmii).

Tema 2.4 MaremaTuyeckoe MOJACJUPOBAHME CTAIMOHAPHBIX PEKHMOB IIPOLIECCOB
Teljionepeaayn B IUIACTMHYATBIX M 3MeeBHKOBBIX TelJIO0OOMEeHHHKaX. MaremaThueckoe
OIMCaHUE MPOIIECCOB C MPUMEHEHHUEM MOJeNiel HIeaTbHOI0 CMEIIEHUSI U BhITeCHEHUs. BwiOop u
rpaduveckoe TPEACTABICHHWE AITOPUTMOB pemieHus. I[IpuMeHeHHe CTaHAapTHBIX METOJIOB
BBIYHMCIIUTEIILHOM MAaTEMATUKH JIJIs1 PEIICHUS 3aa4.

Tema 2.5 MaremaTuyeckoe MoJeJMPOBAHNE CTANMOHAPHBIX pPeKNMOB IPOLIECCOB
Telionepeaayyu B MPAMOTOYHBIX M NIPOTHBOTOYHBIX TPYOYATHIX TENJ00OMEHHUKOB, PellicHUE
3agayn Komm u  kpaeBoil  3aJayd  1pM  MHTEIPHUPOBAHWH CHCTeM OOBIKHOBEHHBIX
audpdepeHINANBHBIX YPaBHeHHMH. MaTeMaTuyeckoe ONMCaHWE MPOLECCOB C NPUMEHEHUEM
MOJENEN HAeaNbHOro BbiTeCHeHUsA. Pemenne 3amaun Komm m kpaeBoil 3amauum. [IpencraBnenue
QITOPUTMOB ~ BBIYMCICHHUH B BUJE HWHGOPMAIMOHHOW MATPHUIBI CHCTEMbl  YpaBHEHUU
MaTeMaTHYECKOT0 ONHCAaHWs W OJIOK-cXxeM pacueToB. Maremarndeckoe onucanne XTI ¢
MPUMEHEHUEM CHUCTeM OOBIKHOBEHHBIX IuddepeHnanbHbX ypaBHeHU. Omnucanue OOBEKTOB C
pacnpeeeHHbIME B IPOCTPAHCTBE NapameTpaMu. @opMyIMpoBKa HaYaIbHBIX M KPaeBBIX YCIOBHM
3a7a4 peuieHud. YucneHHbI anroput™ l-ro mopsiaka ans pemreHus 3anadun Komm. Meton
«TIPUCTPENKU» JUIs PEIIeHUs KpaeBoil 3a1aun.

Tema 2.6 MaTemMaTHuyecKkoe MO/1eJIMPOBAHNE CTALMOHAPHBIX PEsKMMOB MPOLECCOB B PEAKTOPax
¢_Memaakoi. OnucaHne MUKPOKHHETHYECKMX 3aKOHOMEPHOCTEH IPOTEKAHMSI IPOU3BOJIbHBIX
CIIOKHBIX XUMUYECKUX PEeakIuil B KUIKON ¢aze AJiT MHOTOKOMIOHEHTHBIX cucteM. OmpeneneHue
KJIFOUEBBIX KOMIIOHEHTOB CIIOKHBIX XHMHUYECKHX PEAKIMH C NMPUMEHEHHUEM METOJOB JMHEHHOM
anreOpbl - PAHTOB MAaTPHUIl CTEXHOMETPUYECKHX KOIPPHUIMEHTOB peakuuu. MareMaTudyeckoe
OTHMCaHUE PEaKTOPHOTO Mpoliecca ¢ pyOaIiKkoi st MPOU3BOIBLHON CXEMBbI MPOTEKAHUS XUMHUYECKO N
peakiuu. BpiOop anropuTMOB pelieHUs 3aJaud ¢ MPUMEHEHHEM HH(POPMAIIMOHHON MaTpHUIIBI
CUCTEMBbl ypaBHEHUN MaTEeMAaTUYECKOTO OIMCAaHUS U MPEACTABICHUS aIrOpUTMa pELICHUS C
MOMOIIbIO OJIOK-CXEMBI pacueTa mpoliecca.

Tema 2.7 MaremaTuueckoe MOAeJHPOBAHHE HECTAIMOHAPHBIX PEKHMOB _IPOLECCOB B
peakTopax ¢ MewaJkoil. MatemaTuueckas MOCTAaHOBKA 3a7aud JJIs PEaKUUHU C MPOU3BOJIBHOMN
crexuoMerpuueckon cxemon. @opmynupoBka 3amgaun Komm — 3a7a4u ¢ HAYaJIbHBIMHU YCIIOBUSIMH.
Pa3HOcTHOE TmpencTaBieHHE CHUCTEMBI  OOBIKHOBEHHBIX U (epeHIMaNbHbIX  ypaBHEHUN.
[Toctpoenue wuHOpPMAMOHHOW MaTpullbl i BbIOOpa anroputMma pemieHus. ['paduyeckoe
MPEJICTAaBICHHUE ATOPUTMA PEIICHHsI B BIIE OJIOK-CXEMBI pacyera.

Tema 2.8 MaremaTnueckoe MOIeJIMPOBAHUE CTALMOHAPHBIX PEKUMOB B TPYOYaATBIX
PEeaKTOpax ¢ NPSIMOTOYHBIM U MPOTHBOTOYHBIM JIBUKEHHEM TEIJIOHOCUTEJIECH.
MaremaTnyeckasi TOCTAaHOBKA 3aJ1a4M ISl pEaKIIMU ¢ KOHKPETHON CTEXMOMETPHUUYECKON CXEMOM.
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®opmynupoBka 3anayu Komm — 3a1a4u ¢ Ha4aJIbHBIMM YCIIOBUSIMU M KPacBOM 3aJ1a4M — 3aJJa4HU C
KpaeBbIMH YCIOBUSIMHU. Pa3HOCTHOE MpeicTaBieHue cucTeM 0OBIKHOBEHHBIX JU( P epeHIInaTbHBIX
ypaBHeHMi. [TocTpoeHne MHPOPMAIMOHHBIX MaTpPULL 1711 BBIOOPA QJITOPUTMOB PEILICHHS.
['paduueckoe npeacTaBiIeHUE AITOPUTMOB PEIICHHS B BUZIE OJIOK-CXEMBI pacyera.

Tema 2.9 MaTremaTuyeckoe MOAeTHPOBAHNE HECTAIMOHAPHBIX PEKMMOB IIPOLECCOB B
TPYOUYATHIX PeAKTOPAX M YHCJICHHbIE AJTOPUTMBI IMCKPETH3AINHU /IS PelIeHUs CHCTeM
anddepeHnnaIbHbIX YPABHEHUH ¢ YACTHBIMH NIPOM3BOAHBIMH. MaTeMaTH4ecKas IOCTAaHOBKA
3a/1a4 JUISl PEaKLUU C KOHKPETHOM CTEXHOMETPUYECKOUN cXxeMoi. POpMyIMpOBKa HAYAJIBHBIX U
rpaHuuHbIX ycioBuid. JuddepeHnnanbaple ypaBHEHHUS B YaCTHBIX TPOU3BOIHBIX - AJIJIMIITHYECKOTO,
napaboIMYecKOro ¥ TUNepOoInYeCcKOro TUITOB. AJITOPUTMBI PEIICHHs YPAaBHEHH TapaboIndecKoro
Tuna. Marematudeckasi MOAEIb XMMUUYECKOTO MPEBPAILECHUS B U30TEPMUYECKUX YCIOBUAX IS
HECTAllMOHAPHOI'0 IIPOLECCca B TPYOUAThIX anmnaparax ¢ yueToM IPOoJI0JIbHOTO IIEpEMEIIMBAHUS U C
IPUMEHEHHEM OJJHOIIapaMeTpUUecKOl TUPPy3nOHHON MOAEIH Ui ONTMCAHUS THIPOANHAMUYECKON
00CTaHOBKM B PEAKILIMOHHOM IIOTOKE. AJITOPUTMBI PEIIEHUS B BUJIE CUCTEM HEIMHEWHBIX
YPaBHEHMI, a Tak’ke OOBIKHOBEHHBIX TU(GEepeHMaIbHbIX YPaBHEHHUH [1EPBOTO U BTOPOTO
HOPSIKOB.

Tema 2.10 MaremaTnyeckoe MOACAHMPOBAHHE CTANMOHAPHBIX PEKHMOB _NPOILIECCOB
HelnpepbIBHOW MHOTOKOMIIOHEHTHOM pekTHGUKANNUM 1 a0copOuuu. MareMaTnyeckoe OnucaHue
npolecca MHOTOKOMIIOHEHTHOM peKTH(UKALMU B TapesibyaToil KosloHHe. MoaenrpoBaHue (pa3oBoro
PaBHOBECHs M IIpoliecca Maccollepeladyd Ha TapejkaX B MHOTOKOMIIOHEHTHBIX CHCTEMax. Y4er
TEIUIOBBIX OallaHCOB Ha TapelsiKax IpU MOJCIMPOBAHHMM Ipolecca B PEKTU(PUKALMOHHON KOJOHHE.
JIeKOMIO3UIIMOHHBIA  QJIFOPUTM  pacueTa Ipolecca peKTh(UKanUMu B KOJOHHOM armapare.
MaremaTnueckoe onucaHue Ipolecca MHOTOKOMIIOHEHTHOH aOcopOLuu B HAcaJ04HOW KOJIOHHE.
MogenupoBaHue porecca MHOTOKOMIIOHEHTHOM Maccolepeauy B CEKIUAX HaCaJOYHON KOJIOHHBI.
ANropuTM pelleHuss KpaeBoW 3ajauM JUIsl MOJEJIMPOBaHUS Ipolecca adcopOLuM B HACaJ04HOM
KOJIOHHE.

Pa3nes 3. OCHOBBI ONITHMHU3ALMH XUMHKO-TEXHOJIOTHYECCKHUX NPOLIECCOB.
Tema 3.1 Pemenue 3aa4 ONTHUMH3ALMH _C TePMOAMHAMHYECKMMM, TEXHOJIOTMYECKHMH,
IKOHOMUYECKHUMHU, TEeXHUKO-I)KOHOMHYECKUMH U IKOJOIMYECKUMHU KPUTEPUAMHU
onTuMaabHocTH. OnTuManbsHble pecypcocoeperatonire XTII. Beibop kputepreB onTUMalbHOCTH
(ueneBbIx ¢yHKuUi). DopMyTUpOBKa MHOTOKPUTEPUANBbHOM 3aaun ontuMuzanuu. OcobeHHOCTH
pemeHuss ONTUMU3ANMOHHBIX 3aaad XTIl npu HaJIMYMK HECKOJIBKMX KPUTEPHUEB ONTUMAIBHOCTH,
OBpPa)XHOM XapakTepe 1eJ1eBoi (yHKIMU U HaJIMYUH orpaHudeHuit 1-ro u 2-ro poaa.
Tema 3.2 _AjropurTMbl 0JHOMEPHOW M _MHOITOMEPHOH ONTHMM3AUMHU. MeToabl CKaHUPOBAHMUS,
JOKaJIM3alMi 3KCTPEeMyMa, 30J0Toro cedeHus M uucen PuboHaum B ciayyae OJHOMEPHOM
onTUMHU3aIMK. MeToapl MHOIOMEPHOM ONTHMMHM3allMA HYJIEBOTO, IEPBOTO M BTOPOTO IOPSIAKOB.
CuMIIEKCHBIE, CITydaiiHble U IPaJAUEHTHBIC METO/1bl MHOTOMEPHOU ONTUMHU3aluU. MeTo TpadHbIX
GyHKIHIA.

3akiro4enue.
A. IlpumenHenue KomnblOTepHbIX Moaeaeil XTIl npu  npoeKTHPOBAHMM XMMHYECKHX
npousBoactB — B CAIIP. 3anaun cuctem aBToMaTu3upoBaHHOro mnpoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEpHOTO MpoekTupoBaHus. WHpopmannoHHOe M MaTeMaTH4ecKoe
obecrieuenne CAIIP. ABTOMaTH3MpOBaHHOE NPOEKTHPOBAHUE C TNPUMEHEHHUEM KOMIIbIOTEPHBIX
moaenen XTII.
b. IIpuvenenue komunbloTepHbIX Moxaenei XTII npu ynpaBiaeHHWHM TeXHOJOrHYECKHUMH
npoueccamu — B ACYTII. Komneroreproe monenupoBanue XTII B pexxnMe peaslbHOTO BpEMEHH.
Cucrtembl mpSMOro IUPPOBOro (KOMIBIOTEPHOIO) YIPABIEHHUS TEXHOJOTHUECKUMH IPOLECCaMH.
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OcobeHHocTH peanu3anui KoMIbioTepHbIX Mozened XTIl B aBTOMaTH3MPOBAaHHBIX CHCTEMax
ynpaBieHus TexHosornueckumu npoueccamu (ACYTII).
4. O0beM y4eOHOM JUCHUIIMHBI

Cemectp
Bcero
By yueOnol paboThl 7 cemectp
3E Axan. 3E Axan.
T, q,
OO011as TpyA0€MKOCTh JUCITUILUIMHBI 3 108 3 108
KonTakTHas padoTa — ay1uTOpHbIE 133 48 133 48
3aHATHA:
Jlexuuu 0,89 32 0,89 32
[Tpaktuueckue 3ausrus (I113) - - - -
JlaGopaTtopusie padots (JIP) 0,44 16 0,44 16
CamocrosiTesibHas pa6oTa 1,67 60 1,67 60
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,4
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNIOB 1,67 59,6 1,67 59,6
JUCIIUILINHBI
Buabl KOHTpOJIA:
Buo konmpona uz YII (3auem c
OUCHKOIL)
3auyer ¢
Bujx UTOroBOro KOHTpOJIS: "
OLICHKOM
Beero T eonoens
Bun yuebHo# paboTh
3E Actp. 3E AcTp.
T, q,
OO01mas TpyA0eMKOCTh AUCHUTIINHBI 3 81 3 81
KonrTakTHas padoTra — ayiuToOpHbIC 1,33 36 1,33 36
3AHATHA:
Jlexun 0,89 24 0,89 24
[TpakTnueckue 3anstus (I113) - - - -
JlaGopatopusbie pabotsl (JIP) 0,44 12 0,44 12
CamocrosiTejibHas padoTa 1,67 45 1,67 45
KonTakTHas camocTosTenpHas paboTa 0,3 0,3
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNIOB 1,67 44,7 1,67 44,7
JUCIIUILIHHEI
Buabl KOHTpOJIA:
Buo konmpona uz YII (3au c ou.) ‘
3auver ¢
Bua uToroBoro KOHTpoJIA: .
OLICHKO1

AHHOTANUA
K yuyeOHOH nmporpaMme JUCHHILIMHBI
«Teopernyeckne OCHOBBI TEXHOJIOTHH HEOPIAaHUYECKUX BeLIECTB)
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1. eap AUCHMNIUHBI - COCTOUT B IPHOOPETCHUU OO0YJAIOIIMMHUCS 3HAHHUIA ¥ OCHOBHBIX MTOHITHH O
(bU3UKO-XMMHUYECKUX TpOolieccax, MPOTEKAIOIUX MPHU MPOBEICHUS TEXHOJOTMUECKUX ONepanuit
nepepaboTKU MUHEPATLHOTO CHIPhS, TMOJTYYCHHS MPOAYKTOB M (YHKIIMOHATHHBIX MATEPUAIOB B
TEXHOJIOTMM HEOPraHUYECKHUX BEIIECTB.

2. B pe3yabTaTe H3yYeHHs U CHHUILJIMHBI 00y4aIOIIUIiCS M0 MPorpaMMe 0aKaJIaBpHAaTA 0JIKEH
Obnadoams CIeAyOIUMH KOMIETSHLIUAMU:

- TOTOBHOCTBIO HCITOJI30BAaTh 3HAHUE CBOMCTB XUMUYECKHX JIIEMEHTOB, COSIMHCHUN U MAaTEpUAJIOB
Ha MX OCHOBE JIJIS peIeHus 3a1au mpodeccrnonanbHoi aestenpaoctu (ITK-18);

- TOTOBHOCTBIO M3Y4aTh HAYYHO-TEXHUYECKYIO HH(DOPMAIIHIO, OTCUECTBEHHBIN U 3apYOCIKHBIN OIBIT
o temaruke ucciaenoanus (ITK-20).

3uams:

- (pu3MKO-XUMHUYECKHE OCHOBBI TEXHOJIOTUH HEOPTaHUYECKUX BEILIECTB;

- 0o0mUe TPHUHIHUIBI OCYIIECTBICHUS XUMHUYECKHX MPOIECCOB IOJYYCHUS HEOPTraHMYEeCKUX
(GYHKIIMOHAJIBHBIX MAaTEPUAJIOB U MPOAYKTOB;

Ymemo:

- aHaJM3UPOBaTh B3aMMOCBSA3b TEXHOJIOTMYECKUX NapaMeTpoB U 3¢ (HEeKTUBHOCTH TMpolecca U
KauecTBa MPOAYKIINH;

- YOPaBISATh CKOPOCTHIO U MOJTHOTOM MPOTEKAHUS TEXHOJIOTHYECKUX MPOLIECCOB.

Braoemy:

- OCHOBHBIMH TPUHIUIAMHU MEPepadOTKU MHHEPATbHOIO ChIPbsi U TEXHOJOTHYECKHX IPOILIECCOB
MIPOU3BOJICTBA HEOPTAHUIECKUX MTPOTYKTOB U MAaTEPHUAJIOB;

- OCHOBHBIMH CIIOCO0aMU yIpaBIeHUsS HHTEHCU(UKALUN TEXHOJIOTUYECKUX MPOLIECCOB.

3. KpaTkoe conep:kanue TUCHUNTHHBI

Paszmen 1. OcHOBHblIE Tpynmbl MPOU3BOAMMBIX HEOPTaHUYECKUX BEIIECTB M UX
Kkinaccudukanus. Bomopoa, a3or m ero coemuHeHHs, pochop W ero coenMHCHHS, cCepa U €e
coenquHeHUs. MuHepanbHble ynoOpeHus. DyHKIMOHAJIbHBIE HEOPTaHMYECKHE MaTepUabl:
KaTajau3aTopsl U aacopOeHTh. ChIPbe B TEXHOJIOTHH HEOPTraHMYECKHUX BEIIECTB U MAaTCPHUAIIOB.

OcHOBHBIE THIBI MPOIECCOB, MPUMEHSEMBIX B MPOU3BOJCTBE HEOPTaHUYECKHX BEIIECTB C
HCIIOJIb30BaHNEM IeTEPOTEHHBIX CHCTEM Ta3-)KUIKOCTh, Ta3-TBEPAOE, KUIKOCTh-TBEPIOE, KHUIKOCTh-
KUAKOCTb, JKUAKOCTb-Ta3. (COOEHHOCTH XUMHUKO-TEXHOJIOTHYECKHMX CHCTEM TEXHOJOTHH
HEOpPraHWYECKUX BemecTB. QOoramenne XUMHUIeCKoro ChIphs, (roranus. OU3NK0O-MeXaHUICCKHUE
CBOICTBa COJICH U METOJIBI UX YITYUIICHUSI.

Pazmen 2. OuU3NKO-XMMHYECKHE OCHOBBI IPOIECCOB, HCIIOJIB3YeMbIX B TEXHOJOTHHU
HEOPraHMYECKUX BEIECTB, CIIOCOOBI OCYIIECTBIEHUS M PETYTUPOBAHUS CKOPOCTH: PACTBOPEHHE
bu3HYeCKOoe U XMMHYECKOE, KPUCTAIUTH3AIUS U3 PACTBOPOB; SKCTPAKIIUS, HOHHBI OOMEH; KaTaus;
aacopOuus.

4. O0beM y4eOHOMH TUCHUTITHHBI

Bunsl yueOHoI paboTh B 3au. en. B akaz. yacax | B actpon. yacax
O0masi TPya10eMKOCTh AUCHMILUIMHBI MO

2 72 54
y4eOHOMY ILIAHY
KonrakTHas padora: ay/INTOPHbIE 0,89 32 24
3aHATHA
Jlexuuu (JIek) 0,44 16 12
JIaGoparopusie pabotsl (J1ab.) 0 0 0
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[Ipaktrueckue 3ansatus (I113) 0,44 16 12

CamocrositesibHas padora (CP) 1,1 39,6 29,7

KonrakTHasi pa6ora - arTecTanus 0,01 0,4 0,3

Bun konTpoJas 3a4eT ¢ OLICHKOH
AHHOTAIUSA

K y4e0HOil mporpaMMe JUCHUIINHBI
«TexHo10rHs1 HEOPraHMYECKHUX BEILECTB: KATAJUTHYECKHE NIPOLECChD»

1.eJab IHCUMIVIMHBI — IPHOOpPETEHNE 00YYAIOLMMHCS 3HAHUH HAYYHBIX OCHOB W KOMIIETCHIIUH,

HOJIy4EeHHUE U 3aKpeIuieHne NPpopeCCHOHATbHBIX YMEHUH U HAaBBIKOB B 00J1aCTH (PU3UKO-XUMUYECKUX

OCHOB M TEXHOJOTMH NPOU3BOACTBA psJa BAKHEHIIMX HEOPraHWYECKUX IPOAYKTOB, a TaKXKe

IPUHIUIOB Pa3pabOTKH U YIIPABIEHHS TEXHOJIOTUAMHU HEOPIraHUYECKUX BELLECTB.

2. B pe3yJsbTare H3y4eHHs M CHMILIMHBI 00y4Yarouiics 1o nporpaMMe 0aKajaiaBpuaTa 10J/KeH:
Osnadems cnenyromumu npodeccuonanbabiMu (11K) kommereHIusIMHU:

— CIOCOOHOCTHIO M T'OTOBHOCTBIO OCYILECTBJISATh TE€XHOJIOIMUECKHUH IPOILIECC B COOTBETCTBUU C
pPErIaMeHTOM M MCIOJb30BaThb TEXHUYECKHE CPEACTBA I M3MEPEHUS OCHOBHBIX IIapaMeTpOB
TEXHOJIOTUYECKOT0 TPoliecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

— COCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKUE PELLICHUS IIPU Pa3pabOoTKe TEXHOIOTHUYECKUX
IIPOLIECCOB, BHIOMpPATh TEXHUYECKUE CPEACTBA M TEXHOJOIMM C YYETOM 3KOJOTHYECKHX
noceacTBuid ux npumenenus (I1K-4);

— CHOCOOHOCTBIO MPOBOJUTH AHAIM3 ChIPbs, MAaTepUAOB M TOTOBOW MPOAYKLHUH, OCYLIECTBIATH
olieHKy pe3yabTaroB ananu3a (I1K-10);

— TOTOBHOCTBIO HCIIOJIB30BATh 3HAHUE CBOMCTB XMMHUYECKUX 3JIEMEHTOB, COCIMHEHUI U MaTepHalloB
Ha UX OCHOBE JUIS PelIeHUs 3aja4 npodeccuoHanbHoi nesrensHoctr (ITK-18);

— TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUYECKYIO0 HH(POPMALIUIO, OTEYECTBEHHBIN U 3apyOeHbIH OMBIT
no Temaruke uccinenoBanus (I1K-20).
3namo:

— Ha3Ha4YeHHE U 00JacTU NPUMEHEHHUS IPOJYKTOB OCHOBHOT'O HEOPTaHUYECKOTO CUHTE3A;

— TEOpPETUYECKHE OCHOBbI M MEXaHU3Mbl OCHOBHBIX HEOPraHMUYECKUX peakIMi MW uX obuue
KMHETUYECKHE 3aKOHOMEPHOCTH;

— TEXHOJIOTMI0 M OOIIHMe MPUHIUMBI OCYIIECTBIEHUS XMMHYECKHUX IPOLIECCOB OCHOBHOIO
HEOpPraHUYECKOT0 CUHTE3a;

— pa3nuyYHble CHOCOOBI pEKyNepaluud U YTHWIW3ALUMU Ta30BBbIX, JKUAKHUX U TBEPABIX OTXOJIOB
IIPOU3BOJICTBA HEOPTAaHUYECKUX BEIECTB;

Ymemn:

— paborarh ¢ JUTEPaTYpHBIMH HCTOYHUKAMU IO BOIIPOCAaM, CBSI3aHHBIM C HEOPraHUYECKUMH
IIpoLecCaMH;

— IPUMEHATH MOJIy4YE€HHBIE 3HAHUS JUISI pEIICHNs KOHKPETHBIX TEXHOJOTHYECKHUX 33/1a4;

— aHAJM3UPOBATh B3aMMOCBS3b TEXHOJOTMUECKUX MapaMeTpoB M 3((deKTHBHOCTH THpolecca,
KayecTBa U CBOMCTB MPOAYKLIUH.

Bnaodemu:

— METOIaMH pacyeTa HeoOXOIUMBIX IMapaMETPOB Ha OCHOBE 3KCIIEPUMEHTANIBHBIX U JINTEPATYPHBIX
JAaHHBIX;

— METOJaMH TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOIO HUCCIIEIOBAHUS TEXHOJOTHYECKUX MPOLECCOB
IIPOU3BOJICTBA HEOPTAaHNYECKUX BELIECTB U MaTEPHAJIOB;

— METOJ]aMH KaueCTBEHHOTO M KOJIMYECTBEHHOTO aHAJIN3a COCTaBa, KayecTBa U CBOMCTB MPOAYKLIUU;

— METOJIaMU JKCEPreTUYECKOro aHajln3a U TEXHOOKOHOMUYECKOW ONTHUMHU3ALUU TEXHOJIOTHYECKHX
CXEM.
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3. Kparkoe coagep:xanue JTUCUMIIIMHbI:

- yrayOiieHHOe u3yueHHe (PU3MKO-XMMHUYECKHX OCHOB M TEXHOJIOTHH MPOMU3BOJCTBA BAXKHEHUIIMX
HEOPraHMYECKUX MPOAYKTOB: BOJOPOJIA, a30Ta, KUCIOPOJa, AUOKCUIIOB CEpbl U yriepoja, PeaKuX
ra3oB, aMMHaKa, KapOamu1a, MUHEPATbHBIX KUCIOT U yI0OPEHH, CIUPTOB;

- paccMOTpEHHE TEXHOJOTUH TepMUYECKOW NepepabOTKU ChIPbs, HAXOMASIIErocs B PazIuYHOM
($a30BOM COCTOSIHUU C II€TIbIO TIOJTYUYEHUS Ta30BOi (a3bl, coAepiKalieid B MOJIEKYIIPHOM COCTOSIHUU
OCHOBHBIE MTPOJTYKThl HEOPraHUYECKOI TEXHOJIOTUH;

- (PUBUKO-XMMHUYECKHNE OCHOBBI U TEXHOJOTHH IPOIECCOB Pa3/ICICHHS Ta30BbIX CMECEH CII0KHOTO
cocTaBa COPOIMOHHBIM, KOHJIEHCAI[MOHHBIM, MEMOPAHHBIM M JIPYTUMH METOAAMH C IMOJIy4eHHEM
YUCTBIX HHANBUAYAJIbHBIX I'a30B, HI/I60 ra3oBBIX cCMecel 3aJaHHOI'0 COCTaBa — CUHTE3-Ia30B,

- U3y4eHHe COOCTBEHHO MPOIIECCOB OCHOBHOTO HEOPraHWYECKOTO0 CHHTE3a U PAa3IUYHBIX CIIOCOO0B
pPEKyncpanuu U yTujin3alruu ra30BbIX, ) KUAKHUX U TBCPAbIX OTXOJ0B IPOMU3BOACTBA HCOPraHUICCKUX
BEIIECTB.

4. O0beM y4eOHOH TUCUMIIIUHBI:

5 cemecTp
Buibl yue6HOM paboThI B 3auetnrix | B akapem. B
eJIMHUIIaX yacax ACTPOHOM.
Jacax

O01mas TpyA0eMKOCTb I CHUILTHHBI 110 Y4eO0HOMY 7 252 189
IUIAHY
KonrakTHasi paGoTa: ay1uTOpHbIE 3aHITHS 2,67 96 72
Jlexruu (JIek) 1,33 48 36
JlaGopaTtopHsbie 3ansTHs (J1ab) - - -
[TpakTnueckue 3anstus (113) 1,33 48 36
CamocrositeabHas padora (CP): 3,33 120 90
Pedepat 1 36 27
CaMOoCTOSATEIbHOC U3YUCHHE PA3/ICIIOB IUCITUTITHHBI 2,33 84 63
ATTeCcTAMOHHAsI KOHTAKTHasi padoTa 0,02 0,4 0,3
Bu1 HTOrOBOr0 KOHTPOJIS: IK3aMeH 0,99 35,6 26,7

AHHOTaIUs Y4eOHOI MPOrpaMMbl JUCHHIJIMHBI
«JlomotHUTEIbHBIE IJIABbI (PU3UKHU B TEXHOJOTHH HEOPTAaHMYECKHUX BelIeCTB»

JucuuruinHa «JlonogHUTEeNbHbIE TJ1aBbl (PU3UKU B TEXHOJIOTMHM HEOPIaHWYECKUX BEILECTBY
OTHOCHUTCSI K 0a30BOi yacTu 00s3aTeNbHBIX AUCHUIUIMH ydyeOHoro miuaHa (b1.B.14). IIporpamma
JUCLUIUIMHBL TPEAINOoJIaraeT, 4YTo OO0y4aroIluecss HMEIOT TEOPETHUYECKYI0 U IMPAaKTHUYECKYIO
MOJIFOTOBKY B paMKax IIKOJbHOW MPOrpaMMbl 110 GU3KMKE U MaTEMaTHKeE.

1. Heab AMCUUIIMHBI — TPUOOPETEHHUE CTYICHTAMHU 3HaHUI 110 OCHOBHBIM pa3ienaM (pu3nku
Y YMEHUIO MPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYUHBIX JUCIUILINHAX.

3anaveil TUCIUIIINHBI, pEIICHUE KOTOPOW OOECTEYMBAET JOCTIKCHHUE IICNIH, SIBIISTIOTCS:
dbopMUpOBaHUE TPEACTABICHHH OO0 OCHOBHBIX (PU3MYECKMX 3aKOHAX TPUPOJBI M METOAax
TEOPETHUYECKUX HCCIICIOBAHUMA PA3IMYHBIX (M3UUECKUX SBICHUN, a TaKXKe JaTh MPEJCTaBICHUS O
COBPEMEHHBIX 3KCIIEPUMEHTAIBHBIX METOAAX UCCIEA0OBAHUS.
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Kypc «/lononuuTenbHble ri1aBbl (GU3UKU B TEXHOJIOTUH HEOPTAaHUUECKUX BEIIECTB)» YUTACTCS
B 4 cemectpe. KoHTpoib ycreBaeMOCTH CTYIASHTOB BEACTCS IO TPUHATOM B YHUBEPCHUTETE
PEUTHHTOBOM CUCTEME.

Nzydyenne xypca «JlomonHUTENbHBIC THaBbl (U3UKH B TEXHOJOTHH HEOPTaHHMYECKUX
BEILIECTB» MPU MOATOTOBKE CHEHHUAIMCTOB IO HampaiieHHto noarotoBkul18.03.01 Xumuueckas
texHosorus, [Ipoduns moaroroBku — «TEeXHOJIOTUS HEOPTaHWYECKHUX BEIIECTB)» HAMPABICHO HA
npuobperenue cienyromux npodeccnonanbubix (I1K) komnerenmmii:

- IUTAHUPOBATh M TPOBOAUTH (PU3MYECKHE H XHUMHUYECKHE OJKCIEPUMEHTBI, IPOBOIUTH
00paboTKy MX pe3ylbTaTOB U OLICHWBATH IMOTPEIIHOCTH, BBIIBUTATh THUIIOTE3bl U YCTAHABIMBATH
TPaHUIBI WX TPUMEHEHUs, MPUMEHSATh METOJbl MAaTEeMATHYECKOTO aHajdnu3a M MOJICIHPOBAHMUS,
TEOPETHYECKOT0 U dKCIepuMeHTaibHoro uccienaoBanus (ITK-16)

- TOTOBHOCTh HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MYECKHX TEOPUH JJs  pelIeHUs
BO3ZHUKAIOIIUX (PU3NYECKUX 3a]ad, CaMOCTOSITEIbHOTO MpuoOpeTeHus (PU3HUECKUX 3HAHUM, Ui
MOHWMAHUS TPUHITUIIOB PabOThI MPUOOPOB M YCTPOMCTB, B TOM YHCIIC BBIXOJSIINX 32 MPEICITbI
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19)

2. B pesyabTare n3y4eHus AMCUMILIMHBI CTYJCHT 0aKaIaBpHATA JOJIKEeH:
3name:
- (u3nueckue OCHOBBI MEXAaHUKH, (U3UMKU KOJEOAaHUN M BOJIH, DJEKTPUYECTBA M MarHETU3Ma,
DIIEKTPOAMHAMHUKH, CTATUCTHYECKOW (U3MKM M TEPMOJIMHAMHKH, KBAaHTOBOH (DHM3HMKH; CMBICI
byHaaMeHTaIbHBIX (PU3MUECKUX 3aKOHOB, IPUHLIUIIOB U MIOCTYJIATOB; UX (HOPMYITUPOBKU U I'PAHHIIBI
NPUMEHUMOCTH; CBSI3b MIMPOKOTO Kpyra (pu3muecKux siBIeHUH ¢ pyHAaMEHTAIbHBIMU TPUHIHIIAMA
U 3aKOHaMHM (PU3MKM; OCHOBHBIE METOJbl PEIIEHUs 3a/Jady MO ONUCAHMI0 (PU3NYECKUX SIBJICHH;
METO/BI 00pabOTKH Pe3yabTaTOB (PHU3UIECKOTO IKCIIEPUMEHTA.
Ymemn:
- IPUMEHSATh TEOPETUYECKUE 3HAHUS U SKCIIEPUMEHTAIIbHBIE METO/Ibl UCCIIEI0BAHUS IIPU PELLICHUU
npodecCHOHATBHBIX 33a4; MPOBOAUTE PAacu€Thl, OCYIIECTBIATh aHAJIM3 U HAa OCHOBE 3TOrO JIENaTh
00OCHOBAaHHBIE BBIBOJbI, AaHAJIU3UPOBATh PE3YyIbTAThl HAOMIOJEHUN U SKCIEPUMEHTOB C
IPUMEHEHUEM OCHOBHBIX 3aKOHOB M MPHUHUUIOB (U3UKU; OINpPENeNATh Xapakrep (pu3nueckux
MIPOLIECCOB 0 KOMIUIEKCY 3KCIEPUMEHTAIbHON MH(QOpPMAIMK MPH MOMOIIM I'paduKOB, TaOIUI] U
YpaBHEHMI; MPeACTaBIATh 00pabOTaHHYIO0 SKCIIEPUMEHTANBHYIO U TEOPETUYECKYI0 MH(OpMaIio B
YCTHOM M NMHCbMEHHOM (hopMe, B TOM YHCIE C HCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH
Braoemy:
- HaBbIKAMU DPA0OTHI C IIUPOKUM KpPyroMm (U3HYECKHX NPUOOPOB M 0OOpPYIOBAHHUS; HABBIKAMHU
000CHOBaHHS CBOUX CYKJIEHHI M BBHIOOpa METO/a MCCIIEOBAHUS; CIIOCOOAMH MOUCKAa U aHalu3a
HAy4YHO-TEXHUUYECKOH JINTEPATYPHI.

3. KpaTkoe coaep:kanue JUCHUIINHBI.
Pa3nes 1. DineMeHTBI KBAHTOBOM CTATHCTHKH.
1.1. DnemeHThl KBaHTOBOH cTatucTUKHU. KBaHTOBasi cucremMa M3 OAMHAKOBBIX yacTull. IlpuHnumn
TOKJAECTBEHHOCTH OJIMHAKOBBIX YacTHll. CUMMETPUYHbIE U HECUMMETPUYHBIC BOJHOBBIEC (PYHKIIUH,
OTMCHIBAIOILIUE COCTOSHUS TOKJIECTBEHHBIX MUKPOYACTHUII.
1.2. bo3zonsl u ¢epmuonsl. [Ipunuun Ilaynu. KBantoBsle cratuctuyeckue pacmpeneneHus boze-
Olinmreiina u @epmu- Jlupaka. BeiposkeHHBIN 3JIEKTPOHHBIN a3 B KpUcTayiax (MeTalibl).

Paszpnen 2. Merayuibl, AM3JIEKTPUKH U MOJIYNPOBOJIHUKH C TOYKH 3peHHs 30HHOI TeOpHH

2.1. DHepreruyeckue 30HBI: cTatuctuka @epmu-llupaka, sHeprus Depmu. DIEKTPOH B
MEePUOINYECKOM ToJIe KprcTaiia: 3¢ (HEeKTUBHAS Macca dJIEKTPOHa.
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Pa3nen 3. DaemenTsl pu3uku TBEPAOrO TeIA.

3.1. ®usuka tBEpmoro Tema (DPTT): ompeneneHue, CBSI3b C APYTMMH JTUCIHUIUIMHAMH, OOBEKTHI
U3ydeHHs, Kpyr pemaembix 3agad. CBsS3p C  Kpuctauiorpaduel, KpUCTALIOQU3UKON U
KPHUCTAJUIOXUMHUEH.

3.2. KonnencuposanHoe cocrosinue. Ilonxon k onucanuto TBEpABIX Tea. CTpyKTypa KpHCTaJUIOB.
Cummetpus 1 pU3NUECKHe CBONCTBA KPUCTAJUIOB.

3.3. Tunsl KPUCTATUIMYECKUX CTPYKTYp (0OIm1ast xapakrepucTuka). [ImoTHbIe yiakoBKU: KyOruecKas
U TeKcaroHaibHas (Ha KadyeCTBEHHOM ypoBHe). [loHsiTue 0 CBEpXMpPOBOAMMOCTH (KBAHTOBBIC
IIPEJICTaBICHNS HA KAYECTBEHHOM YpPOBHE).

4. O0beM y4eOHOMH JUCHHUILJINHBI

Bun yae6HO# paboThI B 3aueTHbIX B akanewm.
eIMHULIAX qacax
OO0m1ast TpPyA0EMKOCTh JUCIUILIMHBI 3 108
KonTrakTHasi padoTa — ayAuTOPHbIE 3aHATHS: 0,8 32
Jlexun 0,4 16
ITpakTHueckue 3aHATHS 0,4 16
JlaboparopHbie pabOTHI - -
CamocTrosiTesbHasi padora 1,2 40
KoHTakTHas camocTosiTesbHas paboTa - -
CamocCTOsITeIbHOE H3YUCHHE PA3/IeTIOB AUCITUILIMHBI 1,2 40
Bujabl KOHTpOJIS:
JK3aMeH 1 36
KonTakTHas paboTa — NpOMeXyTOYHAasl aTTeCTalHsI 1 -
[ToaroToBKa K 9K3aMeHy 36
Buj HTOroBOro KOHTpOJIs: IK3aMeH
Bun yae6HO# paboTh B 3auetHbIX B actpon.
eIMHUIIAX Jacax
OO0u1ast TPYA0EMKOCTh AUCHUIIMHBI 3 81
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 0,8 24
Jlexun 0,4 12
[TpakTHueckue 3aHsITHs 0,4 12
JlaGopaTopHbie pabOThI - -
CamocrosiTesbHasi padora 1,2 30
KonTtakTHas camocTosiTenbHas paboTta - -
CaMocCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCHUILIMHBI 1,2 30
Buabl KOHTpOJIA:
IK3aMeH 1 24
KonTakTHas paboTa — MpOMeXyTOYHAasl aTTeCTaIHs 1 -
[ToaroToBKa K K3aMEeHY 24
Buj HTOroBOro KOHTpOJIs: IK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«JlabopaTopHbie padoThI 10 PU3MUYECKOH XMMUN HEOPTaHUYECKUX BellecTB»
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1. Heab AMCHUIUIMHBI — O3HAKOMHUTh W PACKPBITh BO3MOXXKHOCTH OCHOBHBIX 0a30BBIX
OKCIIEPUMEHTATIBHBIX METOJOB (DM3MUYECKON XMMHH, HAYYUTh CTyJIEHTa BUICTh 00JACTH H
npeenbl IPUMEHEHHS 3TUX METOJIOB UCCIIEIOBAHMS, YETKO MIOHMUMATh MX MPUHIAITHAIEHBIC
BO3MOXXHOCTH M OTPAaHUYCHUS IIPH PEIICHUH KOHKPETHBIX IKCIIEPUMEHTATBHBIX 3a/1a4.

2. B pe3yabTaTe M3ydyeHHsl AUCHMIUIMHBI 00ydalomIMiics 1Mo MporpamMmMe OakajaBpuara
JMOJIKEH:

Obnaoams crnenyronumu npodeccuonanbupiMu (I1K) koMmerennusamu:

CIIOCOOHOCTBIO MMPOBOJUTH CTAHIAPTHBIC U CEPTH(PHUKAITMOHHBIC UCTIBITAHUS MAaTEPHUAJIOB,
U3JCUi B TexHoJoruueckux mporeccos (ITK-17);

TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (HU3WYECKUX TEOPUH [UIsl pEIICHUS
BO3HUKAIOIIMX (U3MYECKUX 3a7ad, CaMOCTOSTEILHOTO MPHOOPETCHHUS (PU3NUCCKUX
3HAHWUW, IS TOHUMAaHHS MPUHIIUIIOB pa0dOThI MPUOOPOB M YCTPOKMCTB, B TOM YHCIIC
BBIXOIAIIMX 3a IPEJIE/Ibl KOMIETEHTHOCTH KOHKpeTHOro Hamnpasienus (ITK-18);
TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS OCHOBHBIX (U3WYECKUX TEOPUH [UIsl pEIICHUS

BO3HUKAIOMINX (U3MUECKUX 3a7ad, CAMOCTOSTEILHOTO MPHOOpETeHUsT (PU3NIECKUX
3HAHUW, U1 TOHUMAaHHS MPUHIUIOB pabOThl MPUOOPOB M YCTPOICTB, B TOM 4YHCIIE
BBIXOJISIIKX 32 MPEAEIbl KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3nameo:

MIPUHIIAITEI pA0OTHI U CXEMBI HCIIOIh3YEMBIX H3MEPUTEBHBIX YCTAHOBOK;

BO3MOXXHOCTH  METOJOB  CHEKTPOXMUMHH  JUIsl  MPOBEIEHUS  KAa4eCTBEHHOTO H
KOJIMYECTBEHHOTO aHAIM3a XWMHYECKUX CHCTEM, OIPEICIICHUS TEPMOJINHAMHUYECKUX
CBOICTB XUMHUYECKUX BEIIECTB;

KOHTYKTOMETPHUYECKU I u MTOTCHIIMOMETPUICCKUI METO/IbI HaXOXICHUS
TEPMOJMHAMHYECKUX XapaKTEPUCTHK DJICKTPOIHUTOB (AKTHUBHOCTEH U KOd(D(PHUIIMEHTOB
AKTUBHOCTH, KOHCTAHTBI IUCCOLUAINH, TEPMOJUHAMUYECKHAX XaPAKTEPUCTHK PEaKIUH);
(bU3UKO-XMMHYECKHE METOJIbI UCCIICIOBAHMS U aHAIK3a (Pa30BBIX PABHOBECH B OJIHO- U
MHOTOKOMIIOHEHTHBIX CHCTEMAX, ITyTH MOCTPOSHHS (Da30BBIX THArPaMM COCTOSTHUS;
OKCIIEPUMEHTAJIbHbIE METOJbl W3YYCHHMsS] KUHETHKH XHUMHUYECKUX PEaKIUi, CIOCOOBI
ONpeIeNeHUsI KOHCTAaHT CKOPOCTEN M MOPAIKA XUMUYECKUX PEAKIIUN.
KaJOpUMETPUYECKHE METO/IbI OTIpeIeIEHUS TEIIOEMKOCTH, TETUIOBBIX 3((HEKTOB U APYTHX
TEPMOXUMHUYECKUX CBOMCTB U3y4aeMbIX 00BEKTOB.

Ymemy:

NPUMEHATh TEOPETUYECKHE 3HAHWUS W OKCIEPUMEHTAIBHBIE METOJBl HCCIIEIOBAHUS
bu3NYECKON XUMUU TP pelieHnH MPoQecCHOHANBHBIX 33/1aY;

chopmynupoBaTh TpoOJIeMy H OOOCHOBaTh BBIOOpP SKCIEPUMEHTAIBHOTO METO/a
WCCJICIOBAHMSI, TIOCTABUTh LIETH U 33/1a4l U HAMETUTH IMYTH UX JOCTHKCHHUS,

IPOBECTH MaTEMAaTUYECKyI0 O00pabOTKy OKCIIEPUMEHTAJIbHBIX JAaHHbIX Ha 0aze
TEOPETUYECKUX 3HAHUN 10 (PU3HMUECKON XUMUU;

MIPEACTABISITH JaHHBIE TAOOPATOPHOTO UCCIEAOBaHUS B rpaguieckoit hopMe U Ha OCHOBE
MOJYYEHHBIX 3aBUCHUMOCTEH OMNpeNeNsiTh COOTBETCTBYIOLIME TEPMOAMHAMUYECKHE U
KMHETHUYECKUE XapaKTEPUCTHKH XUMHUECKOW CHCTEMBI M XUMHUYECKOTO TIPOIIecca;
MPOBOANTDH aHAIN3 U KPUTHUECKH OLIEHUBATH MOTYYCHHBIE SKCIIEPUMEHTATIbHBIC TaHHBIC,
0000m1aTh U 1eaTh 000CHOBAHHBIE BBIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

KOMILIEKCOM COBPEMEHHBIX OSKCIEPUMEHTAIBHBIX METONOB (DH3MUECKOW XUMHUH ISt
peleHns KOHKPETHBIX UCCIIEeI0OBATEIbCKUX 33/1aY;
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— DKCIEPUMEHTaIbHBIMU METOAAMU MCCIIEIOBAHUS COCTOSHUSA XMMHUYECKOTO PaBHOBECHS U
KMHETUKUA XMMUYECKOI 0O IIpoLecca.

— mpueMamu 0OpabOTKHU MOJTYYEHHBIX OIBITHBIX JAaHHBIX JUIS BBIABICHHS U YCTAHOBIICHMS
B3aMMOCBS3€H MEX1y TePMOJIUHAMUYECKIMH CBOHCTBAMHU U (PU3MUYECKHMHU ITapaMeTpaMu
npolecca;

— 3HaHUSAMH OCHOBHBIX 3aKOHOB (PM3MYECKON XMMUH IJIsl COJIEpKATEIbHON WHTEpIpETaIluy
MOJIYYEHHBIX DKCIIEPUMEHTAIbHBIX PE3YJIbTATOB.

3. Kpartkoe conepixanue TUCHUIIMHBI

[TpuMeHeHne METO0B (PU3HKO-XMMHYECKOTO HCCIICTOBAHUS JIJIS ONIPE/ICIICHUS TEPMOJIMHAMUYCCKUX
N KUHCTHYCCKUX XAPAKTCPUCTUK XUMUUYCCKUX CUCTCM.

CnekTpoxXuMHu4ecKHe MeTOAbl HccjenoBanus. KauyecTBEeHHBIH aHAM3 BelIECTBa (OIpPEICIICHHE
MCKBAACPHBIX paCCTOSIHHﬁ, MOMCHTOB HWHCPUHUH MOJICKyH). Onpe,ueneHI/Ie KOJIMYCCTBCHHBIX
XapaKTePUCTHUK (CTEIEHU AMCCOIUAIMM W KOHCTAHTBI JUCCOIUAIIUN JICKTPOIUTOB, TCIUIOEMKOCTH
BEIIIECTBA).

DJIeKTpoXuMnUyeckne MeToabl ucciaenoBanHusi. Konaykromerpusi. OnpeneneHre KOHCTAHTBI
JUCCOLIMAITIU CIIA00TO DJIEKTPOJIUTA, CTEIICHU IUCCOIMAIINU, dJICKTPUICCKON MPOBOJIUMOCTH TIPH
OecKkOHEeYHOM pa30aBlieHUU KOHIyKTOMeTpuueckuMm MeTojnoM. Iloren umomerpus. OnpenencHue

TEPMOJMHAMMYECKHX XapaKTEPUCTUK XUMUIECKOH peakumu (A, H °, ArGo, A,S°)> TEMIIEPATYPHOTO

koabduuuerra IJIC (dE° / dT ), crannaptroit DJIC (E®), u3yueHue BIUsHHS 100aBOK Ha IOTEHIIHA

ANEKTPOJIA.
®a3oBoe paBHOBeCHME B OJIHOKOMIIOHEHTHBIX cucTeMaX. POHU3MKO-XMMHUYECKHH aHAJIH3.
N3yuenue 3aBHCUMOCTH CBOWCTB cuCTeMbl OT €€ cocraBa. Kpusbie oxnaxaeHus. OnpeneracHue
cocTaBa 3BTEKTHYECKOM cmecH. IlocTpoeHue auarpaMM KWIIEHHMS W JAMArpamMM IUIABKOCTH JIst
OuHapHbIX cucTeM. OrpaHU4YeHHas paCTBOPUMOCTh B TPEXKOMIIOHEHTHBIX CHUCTEMAaX.
XuMmnueckoe paBHoBecue. OrmnpelerneHUE KOHCTAHTbl XMMHUYECKOTO PAaBHOBECHS M TEIIOBOIO
s deKrTa XUMHUECKON PeaKIIy Ha IPUMEpPEe peaklnuil pa3ioKeHNUsI.
Tepmoxumus. Kanopumerpusi. OrnpenencHue TEIUIOEMKOCTH BEIIECTB KaJOPUMETPUYECKUM
METOJIOM.

4. O0beM yueOHON AMCHMILIMHBI:

. B 32a4YeTHDLIX B aKaJeM.
Buasbl padoueii padorsl
eIMHHIIAX yacax
OO0mast Tpy10eMKOCTb JMCHUUILIHHBI 110 Y4eOHOMY 3.0 108
IIaHy ’
AyauTOpHBIE 3aHATHSA: 0,89 32
Jlaboparopust 0,89 32
CamocrositesbHas padora (CP): 2,11 76
Bua xoutpos: 3a4er - 3avyer
B 32a4YeTHBIX B ACTPOHOM.
Buabl paéoueit padoTsl P
eIMHHIIAX yacax
OO0masi Tpy10eMKOCTb JMCHUILIUHBI 10 Y4eOHOMY 3.0 81
IIaHy ’
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AyIUTOpHbIE 3aHATHUS: 0,89 24
JIaGoparopus 0,89 24
CamocrositeabHas padora (CP): 2,11 o7
Buj koHTpoOJsA: 3aueT - 3ayer

AHHOTaN U padoyeil MPOrpaMMspl AU CHUILIMHBI
«OCHOBBI KBAHTOBOI XMMHH HEOPTaHUYECKHUX BeleCTB»

1 Heanb aucuMnaMHbI

COCTOUT B HM3YYEHMH OCHOBHBIX MOHSTHI COBPEMEHHOW KBAaHTOBOM XMMHUHU U KBAaHTOBO-
XUMHUYECKHX METOJIOB pacyeTa CTPOSHHUS U CBOMCTB XMMHYECKUX CHCTEM; BO BBEJICHUU CTYJCHTOB B
KPYT' OCHOBHBIX NPEJICTABJICHUN O XMMHUUYECKOW CBA3M M MEXKMOJECKYISIPHBIX B3aUMOJEHCTBUSX U
O03HAKOMJICHHH Ha 3TOM OCHOBE ¢ OCOOEHHOCTSIMH XHMMHYECKOH CBSI3H B XMMHUYECKHX BEIISCTBAX U
OOYCIIOBJICHHBIX STHUM CBOWCTBAMH MAaTEpUAIOB; B OCBOCHHU PAOOTHI C OCHOBHBIMH KBAaHTOBO-
XUMHYECKHUMH KOMITBIOTEPHBIMU TPOrPaMMaMHu, UCTIOJIb3YEMbIMU Ha MPAKTUKE.
2 B pe3yJbTare udyyeHus AMCUMILIHHBI 00y4aloMiics 1Mo NporpaMmMe 0aKajaBpuaTa J0JKeH:

OO6nagath caeayOIMMH KOMIIETEHIUSMU:

— TOTOBHOCTH MPUMEHSTh aHATUTHYCCKUEC W YUCIICHHBIC METOJBI PEIICHHSI IOCTABJICHHBIX 3a]1ad,
UCITIOJIb30BaTh  COBPEMCHHBIC HMH()OPMAIMOHHBIC TEXHOJIOTHH, IPOBOAUTH  00pPabOTKY
uHhOpMAllMK  C  HKCIOJNB30BAHWEM  MNPHUKIAMHBIX  MPOTPAMMHBIX  CPEICTB  CQepbl
poeCCUOHATILHOMN JCATEIbHOCTH, UCIIOIB30BaTh CETEBbIC KOMITBIOTEPHBIC TEXHOJIIOTUU U 0a3bl
JAHHBIX B CBOCH MPOQECCHOHATBHONW OO0JIACTH, MAKEThl MPHUKJIAMHBIX MPOrpaMM IS pacdera
TEXHOJIOTHYECKUX MapaMeTpoB obopymoBanus (ITK-2);

— CMOCOOHOCTB TUIAHMUPOBATH M IPOBOIUTH (PU3NIECKHE I XUMUYECKHE SKCTIEPUMEHTHI, IPOBOIUTH
00paboTKy X pe3y/lbTaTOB U OLEHUBATH MOTPEIIHOCTH, BBIIBUTATh TUIIOTE3bl U YCTAHABIUBATD
IPaHULbl UX HPUMEHEHUs, IPUMEHITh METOJbl MaTEMAaTUYECKOr0 aHaJIW3a U MOJAEIUPOBAHUSA,
TEOPETUYECKOT0 U IKCIepuMeHTanbpHoro uccienosanus (I1K-16).

3nams:

- OCHOBHBIE IIOJIO)KEHUS KBAaHTOBOM XHMMHH, COBPEMEHHOM TEOPHMM XUMHUYECKOW CBSA3U U

MEXXMOJIEKYJIIPHOTO B3aUMOJACHCTBUSI M MPHUMEPHl €€ MPUMEHEHHUS K KOHKPETHBIM XMMHYECKUM

CUCTEMaM,;

- MPUHUUIBI KOJMYECTBEHHON XapaKTepU3allii aTOMHOM 1 3JIEKTPOHHOM CTPYKTYPBI MOJEKYISPHBIX

CHUCTEM;

- OCHOBHBIE B3aMMOCBS3H MEXIY 3JIEKTPOHHOU CTPYKTYpOH M (PU3MKO-XUMUYECKHUMH CBOWCTBaMU

BELIECTB, JIEKAIINE B OCHOBE YIIPABIICHUS CBOMCTBAMHY;

- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKHUX PACYETHBIX METO/I0B M 00JIaCTH UX

IIPUMEHUMOCTH.

Ymemn:
- IPHUMEHATH KBAHTOBO-XMMHYECKHE IIOAXOABI M METOABl I pacyera, HMHTEpHpeTauuu u
MpeJICKa3aHus CTPOCHUS U CBOWCTB MOJIEKYJISIPHBIX CUCTEM.

Bnaoems:

- DJJEMEHTapHbIMM HaBbIKAMH TPUMEHEHHUS KBAaHTOBO-XMMHMUYECKHUX IOJXOJOB M METOJOB U

UHTEPIIPETALIMA  PE3YJAbTATOB IPU PEUIEHUMHM MPAKTUYECKMX TEXHOJIOIMYECKMX 3aJad U

CTaHJapPTHBIMU KBAHTOBO-XMMHYECKMMH KOMITBIOTEPHBIMU IIPOrpaMMaMH.

3 Kpartkoe conep:kaHue JMCIHUIITHHbI
Beeoenue. Ilpenmer kBaHTOBOM XUMUHU. POh KBAHTOBOM XUMHUH B ONTUCAHUN XUMUYECKHUX SIBJICHHUI
Y TIpo1ieccoB. B3anMOCBA3b KIaCCHYECKOM U KBAHTOBOM MOJENIEN MOJIEKYII.
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Pa3zoen 1. O0Omye mpuHIUIIEI KBAHTOBON XHUMHUH

1.1.  OcHoBHbIE TPUOTHKEHHUSI.

OCHOBHBIE TIOJIOKEHUSI KBAaHTOBOM MEXaHUKW. BapualMOHHBIA METOJ HaXOXIEHUS BOJIHOBBIX
¢ynkunii. [IpubamkeHre HE3aBUCHMBIX YacTUIl. MeToa caMOCOTIIaCOBAHHOTO TOJISL Ui aTOMOB.
[TpubnmkeHrne NEHTPaIbHOIO MOJIA. ATOMHBIE OPOUTANIN U UX XapAKTEPUCTUKH.

1.2. OaHORNIEKTPOHHBIE U MHOTOAJIEKTPOHHBIEC BOJHOBBIE (DYHKIIMU U METOJIBI UX pacyera.
AHTHCUMMETPHYHOCTh AJICKTPOHHOW BOJHOBOW (yHkmuu. CruH-opOutanu. JlerepMuHaHT
Cneintrepa. BBenenue B Meronbl Xaptpu-®oka u Kona-11Iama, xumuueckass TpaKTOBKa pe3yJIbTaTOB.
DNeKTpOHHbIE KOH(UTYpAIIMN aTOMOB C TOUKH 3pEHUSI KBAHTOBOM XUMUH.

Paszoen 2. Meronpl KBaHTOBOW XUMHH

2.1. MonekyngpHas CTpYKTypa, JIEKTPOHHAsE KOPPEALIHSL.

[Tpubmmxenne bopHa-Onnenreiimepa, agumabaTUYeCKWil MOTEHIMAT M TOHITHE MOJEKYISIPHOU
ctpykTypbel. Metonbl Xaptpu-®oka um Kona-Illama nmns monekynsl. [Tpubmmkenne MO JIKAO.
DnekTpoHHas Koppensiius. MeTol KOH(UTYpPallMOHHOTO B3aUMOJEHCTBUS. Teopusi BO3SMYIIICHHIA.
Pacuer sHeprum qucconranyu XUMHYECKUX CBSI3EH.

2.2. Hesmnupuueckue u noayIMIUPUUECKUE METOIBL.

Hepapxust METOJOB KBaHTOBOI XxuMuu. Heamnupuueckas kBaHToBasi XuMusl. bazucHbie QyHKIUU ISt
HEAIMIMPUYECKUX pacdeToB. ATOMHBIE U MOJEKYJspHble Oa3zucHble HaOopbl. Posib 0a3uCHBIX
¢GbyHKIMI B ontucaHuM cBOICTB Mosieky. [lonysamnupuueckue metoabl. BanenTHoe npubnuxenue. -
anekTpoHHoe npubimxkenue. Merton Ilappusepa-Ilomna-Ilappa. IIpocToil u pacuMpeHHbI METO b
Xrokkens. TOYHOCTh KBAHTOBO-XMUMHYECKUX PACYETOB CBOMCTB MOJIEKYJI.

Paszoen 3. Xumnueckas CBA3b U MEXMOJIEKYJIIPHbIE B3aUMOJICHCTBUS

3.1. Xumuueckas CBA3b U MEXKMOJIEKYJIIPHbIC B3aUMOJICHCTBUS.

OpOuranbHas KapTMHAa XUMHYECKOM cBA3M. KOHCTpyKTMBHass M JAECTPYKTHBHAas
uHTepdepenimsa opburtaneir. MomekynsapHble OpOUTaTM M WX CHUMMETpHiITHAs KiacCU(pUKALIUAL.
Koppensinuonusie auarpaMmbl. DJEKTPOHHbIE KOH(MUTYpallMy JABYXaTOMHBIX MOJIEKYJ. AHAIN3
3acereHHOCTel opOuTaneil mo Mamnmukeny. [lonsaTue o 3apsaax u nopsiaKax cBs3eil.

[IpocTpaHCTBEHHOE pacHpelielieHHe JJIEKTPOHHOW IIJIOTHOCTM M XUMHUYECKas CBS3b.
MexmonekymspHble B3auMonaencTBus. JlepopMalmoHHas SIEKTpOHHAs IUIOTHOCTh. Cuibl B
MOJIEKYJIaXx.
3axnouenue. KBaHTOBask XMMHMsI KaK MHCTPYMEHT ITPOrHO3a B XUMUH.

OO11ee KOJIMYECTBO Pa3ACiioB — 3.
4 O0beM yueOHOH TUCHMILINHBI

B
Bugpsl yaeOHOM paboThI 3a4eTHbIX | B akagem. gacax
eIMHUIIAX

O01mas TPy10eMKOCTh JHCHHUILINHBI 110 Y4eOHOMY INIAHY 3 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,89 32
Jlexumu (Jlek) 0,445 16
[Tpaktuyeckue 3anstus (I13) 0,445 16
JlabopaTopnsbie 3ausaTtust (JIab) - -
CamocrositesbHas padora (CP): 2,11 76
KonTakTHas camocrosiTesbHas padoTa - 211 0,4
CaMocCTOsITENbHOE U3YUEHUE PA3/AETIO0B TUCIUILIMHBI ’ 75,6
Bupa koHTpOJIs: 3a4eT ¢ OLEHKOM

111



B
Bunbr yue6HOM paboTh 3a4€THBIX B actp. wacax
eIMHUIIAX

O011asi TPYA0EMKOCTh TMCHHUILIMHBI 0 Y4eOHOMY IJIAHY 2 81
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 0,89 24
Jlexumu (Jlek) 0,445 12
[IpakTuueckue 3ansatus (113) 0,445 12
JlabopaTopnsbie 3ansatust (J1ab) - -
CamocrositesbHas padora (CP): 2,11 57
KonrtaktHas camocrositenbHast pabora 211 0,3
CamocTosTeNnbHOE U3YYCHHUE PA3/ICIIOB TUCIIHILIHHEI ' 56,7

Buj koHTpoOJIS: 3a4eT ¢ OLlEHKOI

AHHOTAUA K Y4eOHO mporpamMme JUCUMIIIMHBI
«TexHO0JI0THSI HEOPTAHMYECKUX BelIeCTB: MUHEPAJIbHbIE Y100PEeHUs U COJIN»

Heas kypca TexHonorus MUHEpaIbHBIX KMCIOT COJIel U y1OOpeHUH 3aKIIF04aeTcs B pACHIMPEHUH U
yIITyOJICHUH 3HaHUH 110 HANPABJICHUIO MTOJATOTOBKH OaKalaBpOB B XUMHUKO-TEXHOJIOTHYeCKOM BY 3e
B 00J1aCTH (PU3MKO-XMMHUYECKUX OCHOB TEXHOJIOI'MU OCHOBHBIX HEOPraHMUYECKUX KUCIOTHBIX,
COJIEBBIX U YJOOPUTEIBHBIX IPOAYKTOB XUMUYECKOM MPOMBIIINIEHHOCTH, a TAK)KE COIMYTCTBYIOIIUX
IIPOLIECCOB: MOATOTOBKH ChIPbs, 00€3BPEKUBAHUS U PEKyNEepaluy IPOMBIIIIEHHBIX BEIOPOCOB.

2. B pesyabrare M3yYeHHMsl IMCHUILUIMHBI O0y4yalouMiicsi 1Mo mporpamMme OakajaBpuara
JOJIZKeH:
Osnadems cnepyomumu npodeccruonansubivu (11K) komnerenusmu:

— CHOCOOHOCTBIO U T'OTOBHOCTBIO OCYHIECTBJIATH TEXHOJIOIMYECKHH IMPOLECC B COOTBETCTBUM C
periJaMeHToOM U UCIOJIb30BaTh TEXHUYECKHE CPEACTBA JUIsl U3MEPEHHS OCHOBHBIX IapaMeTpOB
TEXHOJIOTMYECKOTro IpoLecca, CBOcTB chipbst 1 npoaykuuu (I1K-1);

—CIIOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHUUECKHE PELICHHS NPU pa3pab0TKe TEXHOIOIHUECKUX
IPOIIECCOB, BBIOMPATh TEXHUUYECKUE CPEJCTBA U TEXHOJOIMH C YYETOM HKOJOTHYECKUX
noceacTBrid ux npumenenus (I1K-4);

— CHOCOOHOCTBIO MPOBOIUTH AHAIM3 CHIPbS, MAaTEpUAIOB M TOTOBOM MPOIYKLIHHU, OCYLIECTBISATH
orieHKy pe3yabTatoB ananuza (ITK-10);

— TOTOBHOCTBIO HCITOJIB30BAaTh 3HAHUE CBOMCTB XUMUYECKUX JIEMEHTOB, COEUHEHUN U MaTEPHUAJIOB
Ha UX OCHOBE JUIS PelIeHUs 3aj1a4 npodeccuoHanbHoi nesrensHocTr (ITK-18);

— TOTOBHOCTBIO U3y4yaTh HayYHO-TEXHUYECKYIO MH(OPMAINIO, OTE€UECTBEHHBIN U 3apyOeKHbIH OMBIT
no Temaruke uccnenoBanus (I1K-20).
3namo:

— OCHOBHYIO KJacCU(PMKAIMI0 U XUMUYECKHE CBOWCTBA MPOJYKTOB OCHOBHOT'O HEOPTaHUYECKOTO
CUHTE3a;

— TEOPETUYECKHUE OCHOBBI IMIOJIyY€HHS HEOPraHWYEeCKHUX BEIIECTB; MEXAHU3Mbl OCHOBHBIX
HEOPraHMYECKUX PEAKIUH 1 UX 0OII1e KUHETHUECKUE 3aKOHOMEPHOCTH;

— OCHOBHBI€ TUITBI K KOHCTPYKIIUU PEAKTOPOB JIs IPOBEECHUS MPOLIECCOB;

— METOAbl MOJENUPOBAHHA M ONTHUMU3AIMH TEXHOJOIMYECKHUX MPOLECCOB IPOU3BOJCTBA
HEOPraHUYECKUX BEILECTB;

— CHUCTEMbl aBTOMATHU3MPOBAHHOTO MPOEKTUPOBAHUSA TEXHOJIOTMYECKUX MPOLECCOB M OTAEIbHBIX
y3J10B TEXHOJIOTMYECKON CXEMBI;

— TEXHOJIOTHIO U O0IKEe MPUHIMUIBI OCYIIECTBIEHNUS XUMUYECKUX MPOILIECCOB MOJIYYEHUS KHUCIOT,
COJIeH, 1enoveil 1 MUHEpalIbHbIX yI00peHHii;
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— pa3nuyHble CHOCOOBI PEKyNepaluud W YTHWIW3ALUU Ta30BbIX, JKUAKUX U TBEPABIX OTXOJOB
IIPOU3BOJICTBA HEOPTAHUYECKOTO BEILECTB;
Ymemo:
— UCNOJIb30BaTh METObI UCCIICIOBAHUS U ONPEAEIIEHUS TapaMeTPOB TEXHOIOIMUHBIX IIPOLIECCOB;
— aHaAJU3MPOBaTh B3aMMOCBA3b TEXHOJOIMUYECKHX IMapaMeTpoB C 3(pPEeKTHUBHOCTHIO mpolecca U
KayeCTBOM IIPOYKIIUH;
— IPOBOJIUTH SKCIIEPUMEHTHI 110 33JJaHHBIM METOJUKAM; aHAJIU3UPOBATh PE3YJIbTaThl SKCIIEPUMEHTOB.
Bnaodemy:
— METOJIaMH pacueTa HeOOXOJUMbIX TEXHOJOTHUECKUX MapaMeTPOB Ha OCHOBE SKCIIEPUMEHTAIbHBIX
U JIUTEPATYPHBIX JTaHHBIX;
—METO/IaMU TE€OPETUYECKOI0 U 3KCIIEPUMEHTAIBHOIO MCCIEJOBAHUS TEXHOJIOTHYECKUX IPOLIECCOB
IIPOU3BOJICTBA HEOPTAHUYECKUX BEIIECTB;
— OIpeleNIeHUus] IapaMeTpoB MaTeMaTHYEeCKMX MOJIeJIed TEXHOJOIMYECKUX —alllapaToB 10
AKCIIEPUMEHTAIbHBIM JAHHBIM;
— MporpaMMamH Ui HOCTPOCHUS U ONTUMU3ALNN TEXHOJIOIMUECKOH CXEMBI;
— METOJaMH TEXHUKO-3KOHOMHUYECKOH ONTUMU3ALNN TEXHOIOITHUECKHUX CXEM.
3. Kparkoe cogep:xkaHue Kypca
BBenenue. 3HaueHue COJIEBBIX U MIETOYHBIX IPOAYKTOB B 9KOHOMHUKE CTPAHBI.
1. ®OU3MKO-XUMHUYECKUE OCHOBBI TEXHOJIOTMU COJIEBBIX M ILIEJIOYHBIX NPOAYKTOB. PaBHOBecue B
MHOTOKOMIIOHEHTHBIX BOJIHOCOJIEBBIX COJIETIIIaBKUX cuTeMax. KuHeTnka mponeccoB B BOJHOCOJIEBBIX
U COJICIUIABOBBIX CUCTEMaX.
2. CeippeBbIe MaTepHaIbl U TEXHOJIOTHYECKUE TpeOoBaHus K HUM. ChIpheBbIE HCTOUHUKHU, METOIbI
HOJTrOTOBKHU CBIPbsl K XUMHUYECKOU IiepepaboTke. MeTo/ bl nepepaboTKU ChIPbsl B yIOOPEHUS U COJIH.
3. TexHOJOTHS OCHOBHBIX COJIEBBIX U IIEJIOYHBIX MPOIYKTOB. Kitaccu(ukamms coieBbIX MPOIyKTOB,
TpeOOBaHUS K MX KadyecTBY. THUIOBBbIE MPOLECCHl M ONEpallid B TEXHOJIOTUU YIOOpEeHUil.
[Tpon3BOICTBO COJNEBBIX M MICTOYHBIX MPOAYKTOB (KAaTMIHBIX, (OCHATHBIX, a30THBIX, CIOXKHBIX
y1oOpeHui, coJibl, HEKOTOPBIX cojiel. OCHOBHBIE OTXO0Jbl IPOU3BOJICTB, METO/bI UX YTUIM3ALUU U
o0e3BpexuBaHusl. TeXHUKO-3KOHOMHYECKAsl OI[EHKA MPON3BOCTB, TEHACHLIUN Pa3BUTHUS OTPACIy.
4. B3auMOCBS3b TEXHOJIOTMH U CBOMCTB COJIEBBIX IIPOIYKTOB.
TexHonorust MUHEpaJIbHBIX yIOOpPEHH, cosiel U 1Ienoveit
3HAYEHUE COJIEBBIX U IIEJIOYHBIX IPOLYKTOB B DKOHOMHUKE CTpaHbl. ChIpbEBBIE HCTOUHUKH, METOBI
MOJFOTOBKHU ChIpbs K XUMHUYecKoi nepepadotke. Kinaccudukaius coneBbix IpoayKTOB, TpeOOBAHUS
K MX KauecTBY. THIOBbIE MPOLIECCHl M OMepalvy B TEXHOJIOTUHN yaoOpeHuil. Metoabl nepepaboTku
CBIpPBS B y100peHus 1 coiau. PU3NKO-XUMHUYECKHE OCHOBBI MTOIYYE€HHUS COJIEH U3 pacTBOPOB: (ha30BbIe
paBHOBECHsI M KHHETHKAa IIPOLIECCOB B BOJHOCOJEBBIX cHcTeMax. IIpom3BOACTBO CONEBBIX H
HIEJIOYHBIX MPOAYKTOB (KalIUUHBIX, (pOChaTHBIX, A30THBIX, CIIOKHBIX YA0OOPEHUM, CO/IbI, HEKOTOPBIX
coseif). OCHOBHBIE OTXOJIbl MPOU3BOJCTB, METOJIbl X YTUJIM3ALMU U 00€3BpeXHUBaHUA. TeXHUKO-
HKOHOMMUYECKAs OLIEHKA MPOU3BOJICTB, TEHICHLIUU PAa3BUTHS OTPACIH.
1. O0bém yuyeOHOI TUCHUNIUHBI:

Bunsl yueOHoI paboThI B 3agerHbIX B akagem. B actpon.
eIMHUIIAX Jacax Jacax
O0mas TpyA0eMKOCTb JMCIHIIIHHBI 4 144 108
10 y4eOHOMY IVIaHY
KonTakTHas padora: 1.78 64 48
Jlexiuu (JIek) 1.44 52.0 38.9
[Tpaktuyeckue 3ansatus (I1p) 0.34 12 9.1
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CamocrosrenpHas padora (CP): 1.22 44 33
CamocrosiTeTbHOE U3YUeHHUE Pa3/iesioB Kypca 1.22 44 33
ATTecTalMOHHASI KOHTAKTHas padora 0,4 0,3
Bujx koHTpOJIS: IK3aMeH 1 35,6 26,7

AHHOTaN U padoyeil MPOrpaMMebl AU CHUILIMHBI

«HpOCKTHpOBaHHe I[eTaJIEﬁ MallMH A annmapaToB B TEXHOJOI'Md HCOPraHUYIECCKHUX BEHIECCTB)»

1.1leab AUCUMIINHBI

HAyYUTh CTYJICHTOB TBOPYECKOMY ITOIXO0/1y K BHIITOJIHEHUIO HHKEHEPHBIX PACYETOB HA IPOYHOCTb,
YKECTKOCTb U YCTOMYHUBOCTH 3JIEMEHTOB KOHCTPYKIIMA, AeTajei U y3JI0B MaIlIMH U allapaToB;
U3YYUTh TUIIOBBIX 3JIEMEHTOB KOHCTPYKIIUH XUMUYECKOTO 000PYIOBaHMUS;

OCBOUTH METOJMKH MPOEKTUPOBAHUS U oOecrieyeHrne HeoOX0AMMON TeXHHUeCKOoN nHpopmanmen
JUTSL BOCHIPUSITUS CTYJICHTAMU Psiia TOCISYIOIINX TUCHUTLINH.

2.B pe3yabTaTe U3y4YeHUs] JUCHUILINHBI 00y4AIOIIUIICS M0 MporpaMMe dakajJaBpHaTa JI0JKeH
Obnaoams cnenyromumu npodeccuonanbabiMu (1K) kommerenusamu:

IUTAHUPOBATh U MPOBOJIUTH PU3NYECKUE U XUMUYECKUE IKCTIEPUMEHTHI, IIPOBOIUTH 00pabOTKY HX
pPE3YJIbTAaTOB M OIICHWBATH MOTPEIIHOCTH, BBIJBUTATh THIOTE3bl M yCTAHABIMBATH TPAHUIIBI UX
MPUMEHEHHUS, MPUMEHSATh METO/Ibl MATEMaTHUECKOT0 aHATN3a U MOJICTTUPOBAHUS, TEOPETUIECKOTO
U 3KcriepuMenTanbHoro uccienoBanus (I1K-16);

TOTOBHOCTBIO HCITOJIb30BATh 3HAHUS OCHOBHBIX (PU3WYCCKUX TCOPHUH JIIS PEIICHU BO3HUKAOIIUX
busznyecKkux 3aaay, CaMOCTOSTEIbHOIO MPUOOpeTeHUs (PU3NYECKUX 3HAHUU, AJIS TOHUMAaHUS
NPHUHIIAIIOB pabOThl TPUOOPOB H YCTPOHCTB, B TOM WYHCJIC BBIXOISAIMIMX 3a IPEISibl
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19).

3uams:

KOHCTPYKIIUH, THUTIAXH U KPUTCPUH PabOTOCIIOCOOHOCTH JIeTalei MaliuH, COOPOYHBIX €IHHHIL
(Y370B) U arperaros;

OCHOBBI TE€OPUM COBMECTHOU pabOThl U METOJBI pacueTa JeTaiei U y3JI0B MalllH U almapaToB

XUMHYECKON TEXHOJIOTUH,
Ymemy:
BBINIOJIHSTH U YUTATh TEXHUUECKUE CXEMBI, YEPTEKH U ICKU3bI JETAJIEH, Y3JI0B U arperaToB MalllkH,
CcOOPOYHBIX YepTEKEH U UepTeKHU OOIIEeTo BUA;
MPOU3BOJUTH PACUEThl MO OCHOBHBIM KPUTEPHUSIM pPabOTOCIIOCOOHOCTH M KOHCTPYHMPOBAHUS
JeTajiell MalllyuH;
— TMPOU3BOJUTH PACUETHl U KOHCTPYMPOBAHME JE€Tajeil MallluH U MEXaHU3MOB C YYETOM
MIPOU3BOJICTBEHHOMN TEXHOJIOTHUHU U IKCILTyaTalllH;
Bnaoems:
— HaBBIKAMU KOHCTPYHWPOBAHUS U TEXHUYECKOTO TBOPUECTBA;
— MpaBUJIAMU MTOCTPOEHUSI TEXHUYECKUX CXEM M UepPTEXKEH;
— OCHOBHBIMM METOJaMHU pacyeTra U MPOEKTUPOBAHUS MEXAHMYECKUX Y3JI0OB U DJIEMEHTOB
TEXHHUKH.

3.Kparkoe coaepxxanue TUCUUIIMHBI:

Pasznen 1. «Pacuer XHUMHYECKOIO afrmapara ¢ MEXaHUYCCKUM IICPEMCUINBAOIINM

YCTPOMCTBOM.
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1.

agbrwd

[To Bcem sTamam KypcoBOTro mIpoekTa oQopmiiseTcss eAuHas MOsICHUTENIbHas 3amucka. B
MOSICHUTEIBHYIO 3aMUCKY BKJIIOYAIOTCS MPOEKTHBIE U MPOBEPOUHBIE PACUETHI TUIIOBBIX 3JIEMEHTOB B
COOTBETCTBUU C JICUCTBYIOIIUMHU MeToauKaMu. [TpousBoaurcs:

1)
2)
3)
4)
5)
6)
7)
8)

BBIOOP KOHCTPYKIIMOHHBIX MaTEPUAIOB;

pacdeT OCHOBHBIX T€OMETPUUYECKUX Pa3MEPOB armapara;

pacdeT TOJIIHUH CTEHOK arapara u pyoaiiku;

moa0op NMpUBOJIA;

pacuet (hIaHIIEBOTO COCTMHEHHS KPBIIIKH ¢ KOPITyCOM ariapara;
pacuer Baja MEIIaJIK{ Ha BUOPOYCTOHYUBOCTh U MPOYHOCTb;
moadop u pacyeT My(ThI;

oI00p M pacyeT YIUIOTHEHUSI.

Paznen 2. «Yeprex obuiero Buaa annaparay.
Beimonnsercss ueprexk oOmiero Buia ammapara ¢ BHIAMH, pa3pe3aMH, CEUYCHUSMHU H
BBIHOCHBIMU 3JICMCHTAMH, OAIOUNIMMH IIOJHOC MHPCACTABJICHUC 00 ero yCTpOfICTBG U HOPUHLOUIIC
pabotsl. YepTex o0Iero Buja amnmapara CoAep KuT:

N3o00paxenune ammapara (BHIBI, pa3pe3bl, CEUCHUS, BBIHOCHBIC JJIEMEHTHI), COICpIKAIINE
OKOHYATEJIbHbIE KOHCTPYKTUBHBIE PEIICHUS.

OcHOBHBIE pa3MepHL.

Pacrnionoxxenue mrynepos, Jitoka, ONop anmnapara.

Tabnuiy Ha3HaYeHHs IITYLEPOB B arlnapare.

TexHUYeCKyI0 XapaKTepUCTUKY U TEXHHUUECKHUE TPEOOBaHUS K HEMY.

Ha BTOpOM suCTE BBINOJHSIOTCA YEPTEKU COOPOUHBIX €IUHUL] W JeTanedl. Yeprexu
BBITIOJHSIOTCS Ha JucTax popmara Al.

KypcoBoil npoekT siBisieTcs caMOCTOSTENIbHON paboTOM CTy/IeHTa, KOTOPhI HECET MOJHYIO
OTBETCTBEHHOCTh 32 €€ KauecTBO (IPaBHIBHOCTH pAacyeToB, O(GOPMIICHHE YepTeXel) u
CBOEBPEMEHHOCTh BBINMOJIHEHUsI BceX 3TanoB paboT. IlpemomaBarens — pyKOBOAMUTENb IMPOEKTa
HampaBsJisieT paboOTy CTYJEHTa, KOHCYJIbTHPYET IO HESICHBIM BOIIPOCAaM, ONpPEIENSIET CTENEHb
3aBEPIICHHOCTH OT/AEIIBHBIX 3TANOB IPOEKTUPOBAHUS.

4.00beM yueOHOH THCHMIIINHBI

Bunel yue6HoI paboTh B B akazgem.
3aYEeTHBIX qacax
eIMHUIIAX

O0mas TpyA0eMKOCTb JMCIUILIMHBI 110 Y4eOHOMY IIaHy 3,0 108

AyauTOpHBbIE 3aHATHSA: 0,44 16

Jlextuu (J1) - -

[IpaxTuueckue 3ansatus (I113) 0,44 16

Camocrositesbaas padora (CP): 2,56 92

Bua KOHTpPOJIsi: KYpCOBO# IIPOEKT Kn

Bunsl yueOHol paboThI B B actpon.
3aYEeTHBIX qacax
eMHUIIAX
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O0mas Tpy10eMKOCTb JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 81
AyIMTOPHBIE 3AHATHS: 0,44 11
Jlexuuu (JI) - -

[IpaxTnueckue 3ansatus (I113) 0,44 11
CamocrositesbHas padora (CP): 2,56 69
Buja KOHTPOJIsA: KYPCOBOM NMPOEKT Kn

AHHOTaN U padoyeil MPOrpaMMepl AU CHUILIMHBI
«Oprannyeckasi XdMHsI B TEXHOJIOTMH HEOPTaHUYECKHX BellleCTB»

1 IHesb0 AUCHUILIMHBI SBISETCS MNPUOOPETEHHE CTYACHTaMU 3HAaHUH O CTPOCHUU
OpPTaHMYECKUX COCIMHEHUH, OCHOBHBIX XUMHUYECKUX CBOHCTBAX Pa3IMYHBIX KJIACCOB OPraHUYECKUX
COCIMHEHUI U METO/IaX UX MOJyYeHUs, KaK IPOMBIIUICHHBIX, TaK U JIA0OPaTOPHBIX.

2 B pe3yabTaTe M3yYeHHs TUCHUIUIHHBI 00y4yalommiicsi Mo nmporpaMmme 6akajaBpuara
JTOJIKeH:

Obradame CIIEIYIOIAMA KOMIICTCHITHSIMH:

- CIIOCOOHOCTh TJIAHUPOBAaTh U MPOBOIUTH (U3UYECKHE W XHUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOANTh O0pabOTKYy HMX pPe3yJbTaTOB M OILCHWBATH IOTPEITHOCTH, BBIIBUTATH TUIIOTE3bI H
YCTaHABIMBATh TPAHMIBI UX MPUMEHEHHs, MPUMEHSATh METOJAbl MaTeMaTHYeCKOro aHajau3a Hu
MOJICTTUPOBAHUS,  TCOPETHYECKOTO W OKCICPUMEHTAILHOTO  HUCCIEAOBaHHS  (HAydHO-
uccienoBareabckas aesTeabHocts) (ITK-16);

- TOTOBHOCTHh HCIIOJh30BaTh 3HAHUE CBOWCTB XWMHUYCCKUX 3JIEMCHTOB, COCIUHEHUH U
MaTepUalioB Ha UX OCHOBE JIUIsI PelIeHus 3a1a4 npodeccuonanbHoi aesrenpuocty (ITK-18);

- TOTOBHOCTh M3y4aTh HAyYHO-TEXHUYCCKYIO HH(POPMAINIO, OTCUSCTBEHHBIA M 3apyOe)KHBIN
ombIT 10 TeMatuke ucciaemaoBanus (ITK-20).

3namo:

— TEOPEeTUYECKHUE OCHOBBI CTPOEHUS M CBOMCTB pAa3jMYHBIX KJIaCCOB OPraHUYEeCKUX
COCIUHCHMIA,

— CIOCOOBl TIONYyYEHUS M XHUMHUYECKHE CBONCTBAa OCHOBHBIX KJIAaCCOB OPTaHUYECKUX
COCIUHCHMIA,

— OCHOBHBIE MEXaHHU3MBI TPOTEKAHUS OPTaHUYECKUX PEaKIIHii;

Ymemn:

— MPUMEHSITh TEOPETHUECKHUE 3HAHMS Ji1 CHHTE3a OPraHWYeCKUX COCIMHEHHMH pPazTUYHbBIX
KJIACCOB;

— aHAIM3UPOBATh U MPEICKA3bIBATh PEAKIIMOHHBIE CBOWCTBA OPraHUYECKUX COCMHEHU;

— COCTaBJISATh CXEMBI CHHTE3a OPTAaHHYECKUX COSAMHCHUM, 3a]JAHHOTO CTPOCHHUS;

Braoemy:

— OCHOBaMH HOMEHKJIATYPhI U KJIACCH(PUKAIIUU OPTaHUICCKUX COCTUHEHUM;

— OCHOBHBIMH T€OPETHYECKUMH MPEACTABICHUSIMHI B OPraHUYECKOM XUMHUH;

— HaBBIKaMH 00OCHOBAHUS PAIMOHAILHBIX CIIOCOOOB MOJIYICHUS OPTAHUYECKUX BEIIECTB.

3 Kparkoe conep:kaHue JMCIHUIITHHBI

1 Pazoen 1. «Memannopeanuueckue coeounenus. Ianocenonpouszeoonvie. Cnupmeol,
genonvl, npocmole 3¢pupol. »

1.1 Mertannoprann4eckre COeIMHEHHUS.

1.2  TamnoreHompou3BOIHBIC

1.3  Crouprs

14  ®enomnsr

1.5  Ilpoctsie 3¢pupsr
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1.6 ONOKCUCOEINHEHN

2 Pazoen 2. «Anvoecuowvi, kemonwvl. Kapbonoevle kuciomel u ux OyHKYUoHaIbHbie

npoU3B0OHbLIEN
2.1 Anpaeruapl 1 KETOHBI
2.2  KapOoHOBBIE KHUCIOTHI

2.3  OyHKUMOHAIbHbIC TPOU3BOIHBIE KAPOOHOBBIX KHCIOT

3 Pa3zoen 3. «A3omcooeparcawue coeounenusiy
3.1  HurpocoenuHeHus
3.2  Amunsl

3.3 A3a- 1 1uas’ocoeuHEHUs
4 O0beM yueOHO JUCUMIITIMHBI

B
Bunbl yueOHOM paboThI 3a4eTHRIX | B akazeM. yacax
eIMHUIIAX
OO01masi Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY ILIAHY 5 180
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 1.78 64
Jlexumu (Jlek) 0.88 32
[Tpaktuyeckue 3ansatus (I13) 0.88 32
JlabGopaTopHsbie 3ansatus (J1ab) - -
CamocrositesbHas padora (CP): 2.22 80
KonrtaktHas camocrositenpHasi pabora 299 -
CamocTosTenbHOE H3Y4YE€HHUE pa3iesioB JUCIUILUIUHEI ' 80
JK3aMeH 1 36
KoHTtakTHas paboTa — MpoMEeXyTOYHAS aTTECTAIIMS 1 0.4
[TonroToBKa K 9K3aMeHy 35.6
Bujx koHTpOJIS: IK3aMeH
B
Bunpsl yaeOHOM paboTh 3a4ETHBIX B actp. gacax
eIMHUIIAX
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY S 135
KonTakTHas padora — ay1MTOPHbIE 3aHATHS: 1.78 48
Jlekiuu (JIek) 0.88 24
[IpakTuueckue 3anstus (I113) 0.88 24
JIaGoparopusie 3ansaTHs (JIab) - -
CamocrositesbHas padora (CP): 2.22 60
KonTtaktHas camocrositenpHasi pabora 299 -
CamocTosTenbHOE H3Y4YEeHHUE pa3iesioB JUCIUILUIUHEI ' 60
JK3aMeH 1 27
KonTtakTHas paboTa — MpoMeXyTOYHAasl aTTeCTaIHsI 1 0.3
[ToaroroBka K ’K3aMeHy 26.7
Buja koHTpoOJIN: JK3aMeH

AHHOTanusA padoyei NPOrpaMmMbl AUCHUIIIMHBI
«JIEKTHBHbIE TUCHHUILVIMHBI 10 (PU3HYECKOH KYJIbTYype H CIIOPTY»
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1 Ileab TUCHMIUIMHBI — COCTOMT B ()OPMHPOBAHWUU (PU3UYECKOW KYIBTYpHl JIMYHOCTH M
CIOCOOHOCTH HAIPABJICHHOTO MCIOJIB30BaHUSA PAa3HOOOPA3HBIX CPEACTB (PU3NYECKOH KYIbTYpHl U
CIIOpTa, TypH3Ma Ui COXPAHEHUS W YKPEIUICHHS 370POBbs, MCHUXO(DU3UYECKOH TOITOTOBKHA M
CaMONOJTOTOBKU K Oyaymiel mpoecCHOHaIbHON NeSTeTbHOCTH, MOJyYeHUH HAaBBIKA B OJHOM U3
BBIOPAHHBIX BHJIOB CIIOPTA.

2. B pe3yibTaTe M3yYeHUs! AUCHMILJIMHBI 00y4YaloLIuiicsl Mo mporpaMme 0akajaaBpuarta
JOJIZKEH

Obaadams credyrouumu KOMNemeHyusmu.:

—  CIOCOOHOCTBIO K cCaMoopraHu3aiuu 1 camooopaszopanuio (OK-7);

—  CIIOCOOHOCTBIO HCIIOJIB30BaTh METOJbI M WHCTPYMEHTHI (DU3UYECKOW KYJIBTYPBI JUIS

obecriedeH s TOJTHOLICHHOM COIMAaIbHOI U podeccuonanbHoi aestensHocth (OK-8);

3namo:

- HAYYHO-TIPAKTHYECKUE OCHOBBI (PU3HUECKON KYIbTYPHI U CIIOPTA;

- BIUSIHHE O3JI0POBUTEIBHBIX CHUCTEM (DPU3MYECKOTO BOCIUTAHHS HA YKPEIUICHHE 3JI0POBbSI,

pOQUIAKTUKY MPOPECCHOHATBHBIX 3a00JICBAaHUN U BPEIHBIX TIPUBHIYCK;

- crI0cOOBI KOHTPOJISI ¥ OIICHKH (PU3NYECKOTO pa3BUTHUS U (PU3NIECKOH ITOATOTOBICHHOCTH,

- TpaBWJa W CHOCOOBl TUIAHHUPOBAHWS WHIUBUAYAIBHBIX 3aHATHN pa3IMYHOW IIETICBOU

HAIpPaBJICHHOCTH;

- cioptuBHble Tpaguunu MXTU-PXTY um. [I.1. Menneneesa.

Ymemy:

- BBINOJHATH WHAWBUAYAIHLHO MMOJOOpPAHHBIE KOMIUIEKCHI MO (PU3MYECKOW KyJIbType H

pa3JInYHBIM BHJAM CIIOPTA;

- OCYIIECTBISITh CAMOKOHTPOJb 32 COCTOSHHEM CBOEr0 OpraHM3Ma M COOJIIOJATh IpaBUIIa

TUTUEHBI M TEXHUKU O€30IIaCHOCTH;

- OCYIIECTBIISITh TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTUBHBIX (popMax 3aHATHIA (pr3mueckon

KYJIBTYPOU U CIIOPTOM;

- BBITTOJIHATH TIPUEMBI 3aIIUTHI 1 CaMOOOOPOHBI, CTPAXOBKH U CAMOCTPAaXOBKH.

Braoems:

- CpeNCTBAaMH U METOJAaMH YKPEIUICHHS WHAWBHIYAIBHOTO 3J0POBBS, (PH3HUECKOTO

CaMOCOBEPILIEHCTBOBAHUS;

- JIOJDKHBIM ypOBHEM (DH3MUECKOW MOATOTOBICHHOCTH, HEOOXOIMMBIM ISl Ka4yeCTBEHHOTO

yCBOEHHsI NpPO(ecCHOHAIBHBIX YMEHMH W HaBBIKOB B Ipoliecce OOy4deHHs B By3e, Ui

obOecrieueHnsT TOJHOIIEHHON COIMATIbHOW W TMPOQPECCHOHAIBHOW JEATEIBHOCTH TOCIE

OKOHYaHHUs y4eOHOTO 3aBEICHNUS;

- TEXHUYECKUMU ¥ TAKTUYECKUMH HaBbIKAMH B OJTHOM M3 BUJIOB CIIOPTA;

- HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKON JESTETbHOCTH U TOBCETHEBHOM
KU3HU

3 Kpartkoe conep:kanue JMCHUIIIUHBI.

[IpenycMOTpeHbI MpakTHUUYECKHE 3aHATUS oOydarolerocs B OakajaBpuaTe MO JUCIUILIUHE
«Inexkmuesnbvle OucCUUNIUHBL NO Pu3uuecKoll Kyavmype u cnopmy» B oobeme 196 akan. gacos / 147
acTp. 4acoB B TE€YEHME 4YeThIpex cemecTpoB (mo 32 akaa. 4. B 1 u 4 cem., nmo 66 4yac. Bo 2 u 3
ceMecTpax), a TAKXKE caMoCTosTeIbHas paboTa B 00beme 132 akaz. yacoB / 99 acTp. 4acoB B TEUCHHUE
YETBIPEX CEMECTPOB.

KoHTposp ycrieBaeMOCTH CTYIEHTOB BEIETCS IO NMPUHATOM B YHMBEPCHUTETE PEUTHHIOBOU
CUCTEME.
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C nenpio onpeeseHus TPYIIbI 3I0POBhsl 00yJYalOIMUXCs, B Hadane ydeOHoro roja kadeapa
(U3UYECKOTO BOCHUTAHHS KOHTPOJHPYET NPOXOXKACHUE CTYACHTaMHU BpadeOHOTO KOHTPOJIS,
NPUHUMAsT MEUIIMHCKHAE 3aKITIOYCHUS O TPYIIIIE 3I0POBbs JIJIS 3aHATHI 10 (PU3UUECKON KYIBType U
CIIOPTY W3 TOPOACKUX IMOJHMKJIMHUK TI0 MECTYy XUTellbcTBa cryneHTa, [T Ne 219, memumuHCKuX
[IEHTPOB, UMCIOIIUX JIMIICH3UIO Ha MTPABO MPEJIOCTABICHHUS MEIUIIUMHCKUX YCITYT.

[To pesymbraraM MEIMIIMHCKOTO OCMOTpa IPOUCXOIUT PACIpPEICICHHE CTYISCHTOB II0
Y4EOHBIM OT/ICIICHUSIM.

B ocnosnoe otneneHue pacrpenessioTcs CTYACHTHI, HA OCHOBAaHWH JaHHBIX BpPa4eOHOTO
KOHTPOJIS,, UMEIOIINE OCHOBHYIO HMJIH MTOATOTOBHTEIBHYIO TPYIIITY 3I0POBBSI.

CTyneHThl, TONYYUBIIUE CICHUATBHYIO MEIUIMHCKYIO rpynny «A» wm  «by,
pacIpesieNiIIoTCs. B cneyuaibHoe MeOuyuHckoe otaeneHue. Jins yka3aHHOH KaTeropuu CTYICHTOB
pa3paboTaHa OTeIbHAs MPOTrpamMma.

B cnopmuenoe otneneHue 3a4uCISIOTCS CTYIEHTHI, HMEIONIME CIOPTHBHBIC Pa3psabl WA
XOpOIIYI0 (PU3NYECKYIO TIOJITOTOBKY, MO3BOJISIFOIIYI0 UM OBITh 3a4MCIIEHHBIM B COOPHBIC KOMAaH/IbI
YHHUBEPCHTETA TI0 pa3jIMYHBbIM BHJAM CropTa (MEIWIUHCKAs TpyIa 3J0POBbS — OCHOBHAS HIIH
MTOJATOTOBUTEIIbHAS ).

Ne Pazgen nucuuIimHE Bcero, KP Cp
1/ aKazieMm. d.
1. | Pa3men 1. OcHOBBI OCTPOEHUS 150 80 70
03/10POBUTEJILHOI TPEHHPOBKH
1.1] O3g0poBuTEIbHAS HAIIPABICHHOCTh — KaK 12 8 4
BOXHEUIIIMIA TPUHIUIT CUCTEMBI (DU3HUYECKOTO
BOCIIUTAHMSI
1.2] OcHOBBI TOCTPOCHUS 03I0POBUTEIHHOM 62 32 30
TPEHUPOBKHU
1.3] ®u3KynbTypHO-03/10pPOBUTEIHHBIE METOTUKH H 48 28 20
CHCTEMBI
1.4] Ouenka coCTOSIHUS 3J0POBbsI 28 12 16
2 | Pa3nen 2. /IBurareibHbIe BO3MOKHOCTH 153 108 45

YeJI0BeKa — BOCIMTaHue QU3nIeCKNX
KkauectB. BOCKI'TO

2.1| IlosiBneHnue u BHeApeHue kommiekca I'TO 6 3 3

2.2| BocriutaHue pU3NYECKUX KaYeCTB 53 35 18
o0yuaromuxcs

2.3| IIpodeccronanbHO-TIpUKIAAHAS HU3NIECKasT 45 35 10
MIOJITOTOBKA

2.4) TIonBMKHOCTH IBUTATEILHOTO HABBIKA. 49 35 14
B3auMocBs3b GU3NUECKUX KAaueCTB

3 | Pa3znen 3. MeToauka opraHu3aiu u 25 8 17

NPOBeIeHUs CIOPTHBHBIX COPEBHOBAHUN H
(GU3KYJIBTYPHO-MACCOBBIX MEPONIPUSATHIA.
JdTHKA PU3MYECKOil KYJIbTYPbl H CIOPTA

3.1} XapakTepucTHKa CIOPTUBHBIX COPEBHOBAHUH 1 5 2 3
(GU3KYIBTYPHO-MAaCcCOBBIX MEPOIIPUATHI

3.2] OpraHu3anusi CHOPTUBHBIX MEPOIIPUATHI 8 2 6

3.3] HpaBcTBEHHBIE OTHOIICHUS B CIIOPTE 6 2 4
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3.4/ IlpodunakTuka HAPYIICHUH CIIOPTUBHON STHUKH. 6 2 4
BAJIA
UTOro 328 196 132
4. O0beM y4eOHOI U CHUTTHHBI
B Cemectp
Bun yueGHO# paboThI aKa/ieM. I I I v
Jacax
OO0m1as TpyA0€MKOCTh JUCITUILUTHHBI 11O 328 56 92 90 90
y4eOHOMY IIaHy
KonrakTHasi pabGoTa — ayuTOPHbIE 196 32 66 66 32
3aHATHSA
[Tpaktuueckue 3ausatus (I113) 196 32 66 66 32
CamocrositesbHasi padora (CP) 132 24 26 24 58
KoHnrtakTHas camocTosTenbHas pabota 66 12 13 12 29
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 66 12 13 12 29
JICIIATUTHHBI
Bujx MTOroBOro KOHTPOJIS: 3auer 3auer 3a4eT 3a4eT 3a4eT
3a4eT / IK3aMeH
B actp Cemectp

Bun yuebHoit paboTbl qacax I ] Il v
OO01mmast Tpy10eMKOCTh TUCIUTUTHHBI TI0 246 42 69 67,5 67,5
y4eOHOMY IIaHy
KonTakTHas padora — ayiuTopHbIe 147 24 49,5 49,5 24
3aHATHSA
[IpaxTuueckue 3ansatus (I113) 147 24 49,5 49,5 24
CamocroniTesannasi padora (CP) 99 18 19,5 18 43,5
KonTakTHas camocrositensHas paboTa 495 9 9,75 9 21,75
CamocrosiTenbHOE U3yUYE€HHE Pa3/IeoB 495 9 9,75 9 21,75
JUCITUTLTAHBI
Buja nToroBoro KOHTpoOJIs: 3a4yeT 3a4yeT 3auer 3auer 3auer
3a4yeT / IK3aMeH

AHHOTAIIUA

pado4eii MporpaMMbl M CUMILTHHBI
«JIabopaTopHbBIil MPAKTHKYM I10 POLIECCAM M aNNIAPATAM XUMH4YECKOH TEeXHOJIOTUID)

1. Heap aucuuniaunbl «J[abopaTopHBIM MPaKTUKyM IO MpoIieccaM U anmnaparaM XUMHYECKON
TEXHOJIOTMM» - 3aKPEIUICHUE 3HAHUM, IOJYYCHHBIX IPU U3Y4YeHUH AUCHUIUIMHBL «lIpomeccsl u
anmnaparbl XMMHYECKON TEXHOJIOrMM» B O0JIaCTU OCHOB THUIPABINYECKUX, TEMJIOOOMEHHBIX H
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MacCOOOMEHHBIX IMPOIIECCOB, YTO HEOOXOAUMO TIPH TOATOTOBKE OaKaJllaBpOB IO JaHHOMY
HaIpaBJICHUIO JJIs1 HAYYHO-UCCIIEA0BATENLCKON U IPOCKTHO-TEXHOJIOTUYECKOH 1eSTEbHOCTH.

2. 3ydyeHrne AMCUMIUIMHBI HAmpaBlieHO Ha (OPMHUpPOBAHHUE U PaA3BUTHE CIEIYIOIIUX
KOMIIETEHLIH:

- CHOCOOHOCTHIO M TOTOBHOCTBIO HCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCHHUTUTAH B Tipodeccruonanbhoit nesrenbHoctu (OITK-1);

- CHOCOOHOCTBIO HaJlaXMBaTh, HACTpauBaTh W OCYLIECTBIIATH MPOBEPKY OOOpYIOBaHUS U
nporpammHubIx cpeacts (ITK-6);

- CHOCOOHOCTBIO IJIAHUPOBATh U MPOBOIAUTH (U3UYECKUE W XUMHUYECKHE SKCIEPUMEHTHI,
NPOBOIUTH O0OpabOTKYy WX pe3yJbTaToB M OLEHUBATh IOTPEIIHOCTH, BBIIBUTaTh THUIOTE3bl U
YCTaHABIMBAaTh TPAHUIBI HUX MPUMEHEHMs, MPUMEHSATh METOJAbl MaTeMaTHYeCKOro aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepUMEHTaNbHOTrO uccnenoBanus ([IK-16).

B pe3ynbraTe 0CBOSHMS TUCHUIUIMHBI O0YYarOIUICS TOJIKEH:
3HATD:
- 3aKOHBI TIEPEHOCA UMITYJIbCa, TEIIOTHI U MACCHI;
- OCHOBHBIE YPaBHEHUS MPUKIATHON TUAPABIMKH U 3aKOHOMEPHOCTH TEPEMEIICHHUS HKHUIKOCTEH;
- OCHOBHBIE 3aKOHOMEPHOCTH MPOIIECCOB OCAXKICHUS, PHIBTPOBAHUS U TEUCHUS Yepe3 3epPHUCTHIC
cIou;
- (pu3MUECKyIO CYIIHOCTD MPOLIECCOB TEILIO- U MaCCOOOMEHA; OCHOBHBIE KHHETHUECKHE
3aKOHOMEPHOCTH MacColepeHoca JUisl CUCTEM Ta3(1ap)-KUIKOCTb;
- TUTIOBBIE MPOIIECCHl XUMUYECKON TEXHOJIOTHUH, COOTBETCTBYIOIIME aNllapaThl U METOJIbI UX pacyeTa.

YMEThb:

- OIPENEINIATh XapaKTep ABUIKEHUS KUJIKOCTEHN U ra3os;

- HCIIOJIb30BaTh OCHOBHbIE KMHETHUECKHE 3aKOHOMEPHOCTH TEIUIO- U MacCOMEepeHoca Mpu aHalu3e
TETUIOBBIX U MacCOOOMEHHBIX MPOLIECCOB;

- COCTaBIISATh MaTepUaibHbIe U TEILIOBbIE OANAHCHI AJI CUCTEM ra3 (Tap)->KUIKOCTh;

- paccuuTHIBaTh NapaMeTPhbl HACOCHOT'O, TEIJIO- U MaCCOOOMEHHOTO 000pYI0BaHUS;

- COCTaBJIATh TEXHOJOTMUECKUE CXEMbI U U300pa’kaTh Ha HUX OCHOBHBIE amlaparsl;

- aHATM3MPOBATh AKCHEPHUMEHTAIbHO IOJIYYEHHbIE U TEOPETHYECKH pPACCUMTAHHbBIE IOKAa3aTeNH
paboThI anmapaToB.

BJAJETD:
- MCTOHOHOFHeﬁ pacqua FI/IleOMCXaHI/ILIeCKI/IX, TCIIJIOBBIX U MaCCOO6MeHHBIX HpOHeCCOB.
- ME€ToAaMU COCTABJICHHUA TCXHOJIOTNMYCCKUX CXCM.

3. O0beM AMCHUIIMHBI M BH/IbI Y4e0HOI padoThI

.« AKan.

Buj yueOHoit padoThI 3E yac.
OO6mast TpyA0EMKOCTh TUCIIUTUIHHBI 2 72
KonrakTHas paGora — ayauTopHbIE 0,89 30
3aHATHS:
JIaGoparopusie padbotsl (JIP) 0,89 32
CamocrosiTejibHas pa6oTa 1,11 40
KonTtakTHas camocrosiTenbHas paboTta 0,2
CaMocTosTenbHOE N3yUEHUE Pa3/IeioB 1,11 398
JHACHUATUIUHBI '
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Bua uTOroBOro KOHTpoJIs: ‘ 3auer ‘

. AcTtpo

Bup y4eOHoii padoTsI 3E —
OO0mast TpyT0€MKOCTh TUCITUTUTHHBI 2 54
KonTakTHass padora — ayauTopHble 0,89 o4
3aHATHSA:
JlabopaTtopHsie paboTsl (JIP) 0,89 24
CamocrosiTejibHas padoTa 1,11 30

0,15

CaMoCTOsATEIPHOE U3YUCHHUE Pa3/IeiioB 1,11 29.85
NUCHUIIINHBI '
Bug MTOroBOro KOHTpOJIA: 3auer

4. Coneprxkanue QU CHUIINHBI.

Ne
/i Pasjaen AucuunIMHbI
Pa3nea 1. U3yuenne oCHOB ruipoanHaMu4eckux npoueccon. [lepemenienue
JKHUIKOCTEH
1 | MccnenoBanue pexxuMoB TEYEHUS KHUJIKOCTEH.
2 | U3yuenue npoduiis CKopocTeil IoToka B TpyOOIpoBoIe.
['unpaBnuueckoe CONpPOTUBIEHHUE B TPYOOIIpOBOAaX (METAIUIMUECKOM U CTEKJISIHHOM) U
3 | snemenrax TpyOONPOBOJHOMN apMaTyphl.
4 | Onpeznenenue ruApaBIMYECKOrO COMPOTHBIICHUS MPSIMOI0 y4acTka TpyOonpoBoaa.
Onpenenenre ruIpaBInYECcKOro COIPOTUBIICHUS B 3JIEMEHTaX TPyOOIPOBOIHOMN
5 apMaTypsl (quadparma, 1poccenbHbIi BEHTUIIb).
6 Onpenenenye ruipoJMHAMHUYECKOTr0 COTTPOTUBIIEHUS CYXOW CUTYATOM TapesKku
KOJIOHHOTO arapara.
Onpenenenre ruIpaBInyeCcKOro COPOTUBIICHHS OPOLIaeMON CUTYATON TapesKu
;
KOJIOHHOTO arapara.
N3mepenue rujpaBIndeckoro CONpoTUBICHUS TPYOHOTO U MEXTPYOHOTO
8 IIPOCTPAHCTBA TEMJIOOOMEHHOIO anmapara.
9 | Kanubposka pacxomomepa BECOBBIM METO/IOM.
10 | H3yueHne xapakTepUCTHK LIEHTPOOEKHBIX HACOCOB.
Pa3nea 2. U3yueHne 0CHOB TenJI00OMEHHBIX IPOLIECCOB
11 | Onpenenenuie ko3pPuureHTa TEIIONEpeIaun B IBYXTPYOHBIX TEMIIO0OMEHHHKAX.
12 | Tennonepenaya B METAJNTMYECKOM U CTEKJITHHOM KOKYXOTPYOHBIX TENIO0OMEHHUKAX.
13 | IHTeHCHUBHOCTD Temonepeaayy B IIIACTUHYATOM TENJI000MEHHHKE
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I/IsyquHe nponecca HECTalMOHApHOT O TEIIO0OMEHA B arrapare ¢ MEIIAIKOM 1

14 IOrpy>XHBIM 3MCCBUKOM.

Paznen 3. U3yuyenne 0CHOB MaccoO0OMEHHBIX NMPOLECCOB (pa3/ieieHrne rOMOTeHHbIX
cucTeM)

Omnpenenenne Ko3hHUITMEHTOB MaCCOOTAAYM B Ta30BOM (ha3e MpH HCIIApEHUH

15 | )KMIKOCTH B BO3AYIIHBIN MOTOK WJIM IPH KOHCHCALIMU T1apa Ha TUICHKE KUJIKOCTH B
HacaJ04YHOM KOJIOHHE.

Omnpenenenne Ko3(PPUITMEHTOB MACCOOTIAYH B JKHAKOH (asze Mpu AecopOIuu
JMOKCHJIA YIJIepo/ia U3 BOJIBI B INIEHOYHOM KOJIOHHE.

17 | M3ydeHue COBMECTHOTIO TEILJIO- U MacCOOOMEHa B HACAIOYHOMN KOJIOHHE.

16

18 W3ydenue mporuecca npocToi neperonky OMHApHOI cMecH U30IPOINaHOI-BOIA.

19 W3yuenue mporecca NpocToil neperonku OMHAPHOM CMECH BOJIa-3TUJICHIJIUKOIb.

20 | M3ydenue mpouecca NepuoanIecKoi peKTUUKAIMH OMHAPHON CMECH 3TaHOJI-BOAA.
21 | Paznenenue pacTBOPOB HU3KOMOJICKYJISPHBIX BEIIECTB OOPATHBIM OCMOCOM.
Pasnen 4. U3yuyenune oCHOB pa3jiesieHNsi TeTePOreHHbIX CHCTEM

) Omnpenenenne CKOPOCTH CBOOOAHOTO OCAXKACHUS TBEPABIX YACTHUI] U BCIUIBITUS
ITy3bIPEU B )KUJIKOCTSIX.

23 I/IsyquI/Ie mponecca (I)I/IJILTpOBaHI/IH CYCIICH3UH.

24 | TuapoarHaMHKa HETTOIBHKHOTO M IICEBIO0KIIKCHHOTO 3€PHUCTOTO CIIOS.

4.4.3. IucuMNIMHBI BADHATUBHON 4aCcTH (IMCHUILINHBI 110 BHIOOPY)

HO

1. Heab AMCUMILUIMHBI — JaTh CTYICHTaM TEOPETUYECKHUE 3HAHUS U HAYYHTh MPAKTUUECKUM
YMEHUSM U HaBBIKaM MCII0JIb30BAaHUSI COBPEMEHHBIX MATEMAaTUYECKUX METOJIOB PACUETOB, PACYETHBIX
UCCIICIOBaHMM, aHAIN3a, ONITUMHU3AIlMH HHKEHEPHBIX MPOIIECCOB ¢ MPUMEHEHHEM si3bika Python mis
pELIeHUs MHUPOKOro Kpyra 3aJa4 BbIYMCIUTENbHOU MATEMATHKHU.

2. B pe3yabTare u3yueHusi TUCHMILUIMHBI 00yYalOlIUiics MO MporpaMMe 6akajaBpuara
HOJIKEH:

OO6manath caeayrOMMUMH KOMITETEHIIUSIMHU:

— CIIOCOOHOCTBIO TPOBOJUTH aHAJIHM3 ChIPbi, MaTEpUaJOB M TOTOBOW MPOAYKIIUH,
OCYIIECTBIIATH OIEHKY pe3ynbraToB aHanm3a (ITK-10)

— CIIOCOOHOCTBHIO TMJIAHHPOBATh U MPOBOAMUTH (DU3MUYECKHUE M XUMHYECKHE SKCIIEPHUMEHTHI,
MPOBOJIUTE O0pPabOTKYy WX pe3yabTaTOB W OILCHHWBATh IOTPEITHOCTH, BBIIBUTATh THIOTE3BI M
YCTaHaBIMBATh TPAHMIBI MX NPUMEHEHUS, NPUMEHSITh METOJbl MAaTeMAaTHUYECKOro aHaiu3a |
MO/JICITUPOBAHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO Mecieaoanus (ITK-16)

3namy:

- BBIYUCIUTENBHBIE W QJITOPUTMHYECKHE AaCTEeKThl, HEOOXOAUMBIE Il TPUMEHEHUS
COBPEMEHHBIX CHCTEM KOMITBIOTEPHOW MaTeMaTHKH, B YacTHocTH Python;
- METOJIbI M AJITOPUTMBI JIJIsI PEIICHHS HHKEHEPHO-TEXHUYECKUX PACUETHBIX 33]1a4;
Ymemy:
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- (popmanuzoBatTh 3aa4M BHIYUCIUTEILHON MaTeMaTUKH;

- IPUMEHSATHh MOJYYCHHBIC 3HAHMS NPU PEIICHUH NMPAKTUYECKUX HWHIKEHEPHO-TEXHHUYECKUX
pacueTHBIX 3a/ay BBIYMCIUTEIIBHON MaTEeMaTHKH, C HCIOJb30BAHHEM COBPEMEHHBIX CHCTEM
KOMITBIOTEPHOI MaTeMaTuku, B 4acTHOCTH Python.

Braoemy:

- METOJaMH MPUMEHEHHsI COBPEMEHHBIX CUCTEM KOMIIBIOTEPHON MaTeMaTHKH, B YACTHOCTH
Python;

- CHOCOOHOCTBIO TOCTAHOBKM M PEIICHHS WH)KEHEPHO-TEXHUYECKUX pACUETHBIX 3a]ad
BBIUMCIUTENFHOM MaTeMaTUKU W HaBbIKAMH MHTEPHpPETAlMd M TMPUMEHEHHs I10JTy4aeMbIX
pE3yJIbTaTOB.

3. Kpartkoe cogep:xaHue pa3iesi0B JUCUUILIHHBI
Beenenne. Lleqm u 3amaun kypca. KpaTkas XxapakTepHCTHKAa 4YHMCJIEHHBIX METOJ0B M HX
ocodenHocTu. IlpoGaemMbl m pemeHusi. 3alayd U MECTO Kypca B TOJTOTOBKE OakajiaBpa IO
HaIlpaBJICHUIO.

Paznen 1. IIKM Python u ocob6eHHoCTH ero peajM3aluu JUIsi PellleHHs] PacyeTHBIX 3a1a4 B
XMMHHM M XUMHYECKOIl TeXHOJIOTHH .

Tema 1.1. OObEKTHO-OPHEHTHPOBAHHBIN S3bIK MporpaMMupoBanus Python: 0630p. OcobeHHOCTH |
CBOICTBa 00BEKTHO—OpUeHTHpOBaHHOTO mporpammupoBanus (OOII). Co3nanue u HCIOTB30BaHKE
muctpubytuBa Anaconda.  UWudpactpykrypsr  Spyder, Jupiter, ctpykrypa si3bika. OCHOBHBIE
CTPYKTYPBI JaHHBIX (CIUCOK KOPTEX, OOBEKTHI) M Olepanuy HaJ HUMHU. AnroputMbl. OCHOBHBIE
ITOPUTMHUYECKHE KOHCTPYKIMH (CIIeJ0BaHKe, BETBICHHUE, [IMKJIbI) U MX peanu3aius B Python.

Tema 1.2. Beenenue B mporpammupoBanue Ha si3bike Python. CtpykTypa mporpammbl, OTCTYIIBI,
MOJIyJId, ONepaTopbl, (yHKIUU(MMEHOBAHHBIE M AaHOHHMMHBIE), ocoOeHHOCTU. CTaHIapTHBIE W
HectanaapTHbie (yHkmuu Python ( oOmiero HaszHadeHus, MaTeMaTHYeCKue, o0paboTKa CTPOK,
BBO/I/BBIBO/T).

Tema 1.3 Pa3paboTka aJropuTMOB, IPOrpaMMHUPOBAaHUE U OTJIajKa rmporpamm Ha Python (B cpexe
Spyder). Ynpasnstomue konctpykiuu if, for, while.

Tema 1.4 OO030p npeaMeTHO-OPUEHTHPOBaHHOW OubOIMOTeKM Moayned Python s HaydHbIX U
UHKECHEPHBIX BbIUuCIeHud SciPy (Momymu SCipy u numpy, a taxke matplotlib), cpaBuenue c
MATLAB.

OcHoBHast CTpyKTypa naHHbIX NumPy a7 BEKTOPHBIX M MATPUYHBIX BBIUMCIEHMH ndarray.
OCOOCHHOCTH BBITIOTHEHHUS ACWCTBUI Haa MaTpullaMH (CIOKEHHE ,BBIYMTAHUE, YMHOMKEHHE,
obpamienue) Ha s3bike Python. MudopmarmonHbie MaTpudHble GYHKIHU( HOpPMA, ONMPEACIUTENb,
pasr). Meronst ndarray — T, copy, shape, size, ndim u ap., MHICKCUPOBaHUE, MATPUYHOEC
npousBenacHrne u GyHkipu Moayas numpy len, shape, zeros, eye, dot, isclose, linspace, gradient,
linalg.det.

Tema 1.5 [loctpoenue rpagukoB B Python ¢ ucnonb3oBannem Moryist matplotlib. @yHkium Moy
matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka mapameTpoB u
aHHOTHpOBaHUE Tpa(UKOB

Pazgen 2. MeToabl BbIYMCJIAMTEIbHOH MaTeMaTHKH. OCHOBHBbIE ITanbl pelieHUs 3a4a4 Ha
IBM. Pemienue cucreM JIMHeHHbIX anreopandeckux ypapuenui (CJIAY).

Tema 2.1. IlpsAMble ¥ UTEPALMOHHBIE YHUCIECHHBIE METOJbL. DJIEMEHTHl TEOPUU MOTPEIIHOCTEH .
[Tonsstue HopMmBL. OCOOEHHOCTH MAIIMHHON apudMeTuku (kpaTkuii moBTOp). OcoOeHHOCTH
BBITTOJTHEHUS ICHCTBHUI HaJl MATpUIIAMH (CII0KEHUE, BEIMUTaHUE, YMHOXKEHHE, 0OpaIlieHne) Ha SI3bIKe
Python, nadopmarmonasie MaTpudHbie GYHKIMH( HOpMa, ONIPEACTUTENb, PaHT).

Tewma 2.2. Pemenue cucreM nuHeiHbIX anreOpandecknx ypaBHeHu (CJIAY). [TocTtanoBka 3amaymn.
[Torpemnoctu. MeTonbl ¢ HCHOIB30BAaHWEM OOpPAaTHONW MAaTpPHUIBI U METOJ MPOCTHIX HTEpPaLHi.
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Pemrenune CJIAY B Python ¢ ucnons3oBanuem Moayiaei numpy.linalg u scipy.linalg. u dynaxmmii det,
rank, inv, cond, norm, solve.
Tema 2.3. O630p meton0B pemennss CJIAY. BeraucnurenbHas yCTOMYMBOCTD, CXOAMMOCTh METOIOB

OOyCnOBIEHHOCTh CUCTEMBI JMHEHHBIX anreOpanmueckux ypaBHeHuit (CJIAY) u uwmcio
00yCIIOBIEHHOCTH.
Paznen 3. O0pabGorka pe3yiabTaToB M3MepeHusi oAHON BeanuuHbl. [Ipundanxkenne Gpynkumnun
MHOTOYWIeHAMH ¢ 0aHO#i He3aBucuMOii nmepemenHoii. MHK. ®@yukuuu Python ans padorsl ¢
MHOT04JICHAMH.
Tema 3.1.. O6paboTKa IKCIIEPUMEHTAIIBHBIX JIAHHBIX. TOoUeYHbIC U MHTEPBAIbHBIC OIICHKU. DYHKITUH
Python. Onpenenenne kpurepusi CTbrojeHTa
Tema 3.2.I1pubnmwxkenne GyHKIMA. METOIbI MHTEPIIOIAINN 3aBUCUMOCTEH C OJHOW HE3aBUCUMOU
nepemeHHo#. HTepnonsumnonnsiii MHOrowIeH Jlarpamka, peanusanus B Python.
Tewma 3.2. ITpubamwxkenue GyHkuii. MeToIbI anmpOKCHMAITUU 3aBUCUMOCTEH C OJTHON HE3aBHUCUMOM
nepemeHHoil. Meron HamMenbmux kBajaparoB (MHK). McnonszoBanme ¢ynkumii Python mns
anmpokcumarun 1 MHK scipy.polyfit, scipy.optimize.least_squares, scipy.optimize.lsg_linear.
Pa3nesn 4. Pemienne cucrem HeJmHelHbIX ypaBHeHuil (CHY) uncienHpiMu MeToaamu.
Tema 4. 1.Aaroput™Mbl MeTOJa MPOCTON UTepauuu U Metona HeiotoHa - Padcona g perienus
CHY. CxopocTh CXOIUMOCTH, OLIEHKH TOTpelHOCTH. Peanm3anms metonos B Python.
Tema 4. 2.MeToauka HCIIOIB30BaHKs peEIIATENCH B MOAyJe scipy.optimize, ¢pyukiuu root_scalar,
root.
Pazgean 5. Pemenue 3a1a4 MHOTOMEpPHOH ONTUMHU3ANUMN YMCJIEHHBIMUA MEeTOXaMM
Tema 5.1. Knaccudukanus 3a1ad 1 METOJ0B ONTHMH3AIUH.
Meton rpagueHTHOro ciycka. Meron aedopmupyemMoro MHOrorpaHHuka. Peanuszanusi MeToIOB B
Python.
Tema 5.2 Berpoennsie Meto sl SCIPY. Beibop periarenst B Moayie scipy.optimize
Bcerpoennsie Metoabt SCiPy, Gynkimu minimize_scalar, minimize.
Mopayasb 6. AHaau3 u pemieHue a1 depeHIHAIBHBIX YPABHEHUH YMCIeHHBIMHA METOIaMH
Tema 6.1. AnropuT™Msl METOJI0B pelieHus AuddepeHnaIbHbIX ypaBHEeHUH. MeToabl Diinepa u ero
Momudukanuu. Peanmuzanus meronoB B Python. BriGop pemarenst B moayne scipy.integrate,
¢dynkimu solve_ivp, solve_bvp.

4. O0beM y4eOHOH JUCHUIJIMHBI

Bcero 4C:el\:f£fp
Bun yae6HO# paboTh . Axan . AKan
q. 9.
OO6m1ast TpyA0EMKOCTh TUCIUTUIMHBI 3 108 3 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 0,89 32 0,89 32
Jlexknuu - - - -
[TpakTuueckue 3anstus (I113) - - - -
JIaGoparopusbie padotsl (JIP) 0,89 32 0,89 32
CamocrosiTesibHas padora 2,11 76 2,11 76
KoHTakTHas camocTosiTelIbHas paboTa 0,2 0,2
2,11 2,11
CamocTosiTenbHOE U3YUE€HHE Pa3/IeJ0B JUCIUILIMHbI 75,8 75,8
Buabl KOHTPOJIA:
Buo konmponn uz YII (3auem) ’
Bua uTOroBOro KOHTpoOJIs: 3a4er
\ Buj yue6HOHM paboThI Bceero ‘ Cemectp ’
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4 cemecTp
3E AcTp. 3F Actp.
q, q,
OO011ast TpyA0€MKOCTh TUCITUILUIMHBI 3 81 3 81
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHA: 0,89 24 0,89 24
Jlexknun - - - -
[Tpaktuueckue 3austus (I113) - - - -
Jlaboparopusie paboTsl (JIP) 0,89 24 0,89 24
CamocTrosiTejibHas padoTa 2,11 57 2,11 57
KonTakTHas camocTosTenbHas paboTa 211 0,15 211 0,15
CaMOCTOsTEeIbHOE H3YUCHHE PA3/ICTIOB UCITUILIHHBI ' 56,85 ' 56,85
Buabl KOHTpOJIA:
Buo koumpona uz YII (3auem) |
Buj1 HTOroBOr0 KOHTPOJIS: 3a4er

AHHOTALIUA
padoueii nporpaMMbl JUCUUIIIMHBI
«JlucKpeTHAsi MATEMATHKA B TEXHOJIOTHH HEOPTAaHUYECKHUX BelleCTB)

Heab nucunIuHbI — GOPMUPOBAHUE Y CTYJEHTOB CUCTEMbI OCHOBHBIX MOHITHIA, HCIIOIB3YEMBIX
JUTSI IOCTPOCHUS BAXKHEUIIINX MAaTEMaTHUECKUX MOJIENIel, 1 MaTeMaTHYeCKUX METOI0B st
OMHCAHUS PA3IMYHBIX IIPOIECCOB.

1. B pe3yabTare H3ydeHUs] TUCHUILIUHBI O0y4yaloumMiicsi Mo mporpamMMe OakajlaBpuara

J0JIZKEH:

Obnaoams crnenyromumu npodeccuonansubivu (I1K) komnerenuusmu:

—  CIOCOOHOCTHIO IUIAHMPOBATh W IPOBOJUTH (PH3UYECKHE W XUMHUYECKHE DKCICPHUMEHTEI,
MPOBOANTHL 00paOOTKY UX PE3yNbTAaTOB U OIEHMBATH MOTPEUTHOCTH, BBIIBUTaTh TUIOTE3HI U
YCTaHABIIMBATh TPAHUIIBI UX NMPUMEHCHHSI, IPUMEHATh METOJI MATEMAaTHICCKOTO aHAIN3a U
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO U dKCIIepUMeHTaIbHOTO HcciaenoBanus (ITK-16).

3uams:

—  OCHOBHBIE MOHATHUS U METOJbI TUCKPETHON MaTeMaTHKH, MaTEMaTHUYECKUX METO/IO0B PEIICHHUS
npodecCuOoHANBHBIX 3aj1au.

Ymemy:

—  NPUMEHSTh MAaTEeMAaTUYCCKUE METOBI TIPH PEIICHUH THITOBBIX TPO(ECCUOHATBHBIX 3a7ad.

Braoems:

—  METOJaMH TIOCTPOCHHS MAaTEMaTHYEeCKOW MOJICIHM THIIOBBIX MPOPECCHOHANBHBIX 33134 H
COJIepKaTENbHON MHTEPIPETALMU TTOTYYEeHHBIX PE3yIbTaTOB.

2. Kpatkoe conepkaHue AUCHUTIMHBI:

Beenenue.

PoJib qUCKpETHOM MaTeMaTHKH MPH pa3pad0TKe U IKCILTyaTaIllid XUMUKO-TEXHOJIOTHYECKUX CHCTEM.

1. DJIeMeHTBI TeOPMH MHOKECTB M ajiredpanyecKkne CTPYKTYyPbI.

BBenenue B nUCKpeTHYI0 MaTeMaTHKy. Poiib AMCKpeTHON MaTeMaTHKU NpU pa3paboTke U
HKCIUTyaTallM XUMHUKO-TEXHOJIOTHYECKUX cHUCcTeM. MHOXecTBa, OTHOIIECHUS M (QYHKUIMU. 3aJaHHe
MHOXECTB M OCYIIECTBJIICHHE orepanuii Hajg HUMH. CriocoObl 3amaHus. Onepanuu o0beaAMHEHMS,
NIEpPECEUECHM ], PA3HOCTH, TOTIOJIHEHMSI U IEKapTOBa IPOU3BEACHU. AKCHOMAaTHKA TEOPUU MHOXKECTB.
Anre6pa Kantopa. MuHumuzanus mnpeactaBieHud MHOXecTB. Jluarpammel Oiinepa-BenHa.
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bunapusie oTHOmIEeHNs. CriocoObI 3a1aHusi OMHAPHBIX OTHOIIEHUH. CBOMCTBA OMHAPHBIX OTHOIICHHUH.
PazOuenus. OTHOLIEHMST SKBUBAJEHTHOCTH W Tmopsaka. lIpencraBieHue N-apHBIX OTHOIICHUM
OuHapHbIMH. AnreOpa oTHomeHUH. OyHKkIMKH. NHBEKINA, CIOPBEKITUI U OueKIus. AlredpandecKkue
crpykrypsl. llomyrpynnel. Monounsl. I'pynmsl. Iloarpynmsl. [uxnudeckue rpymnmsl. ['pynimbr
nojactaHoBok. M3omopdusm rpymmn. CmexkHble Kiaccel o noarpymnne. HopmanbeHble aenurtent.
®@axrop-rpynnsl. Konbua: onpenenenus, CBOCTBa, npuMmepsl. [loms.

2. DJieMeHThI Teopuu rpagos.

I'padsl. 3amanue u xapakrepuctuku rpados. Buasr rpados. Iloarpadsl. Marpuis
CMEKHOCTH W MHUUJEHTHOCTH. Ctenenu BepmuH. Mapuipytel Lenu. [uknel. PaccrosiHnue mexay
BepmHaMu. JlnameTp u paauyc rpada. YHapHsie u OuHapHbIe onepaiuu Haj rpadamu. JlononHeHne
rpada. YpaneHue u noOaBieHUE BepIIMH. YjaieHue M jpobaBieHue pedep. OToxIecTBIECHHUE
BepmnH. Pacmenienne BepmuH. OObenunenue rpagos. Ilepeceuenne rpados. KommoHeHTHI
cBsi3HOCTU. MocThl. Bepummnuas u pebepHast cBsi3HOCTb. CBA3HOCTb OPUEHTHPOBAHHBIX I'padoB.
ANTOpUTM BBIYUCIIEHHUS CBSI3HOCTH. BHYTpeHHs yCcTONYMBOCTh. BepIMHHOE YHCII0 HE3aBUCUMOCTH.
PeGepHoe umncno He3aBucuMOCTH. BepmmHHoe u pebepHoe mnokpeiTHe Trpada. Boemnss
ycToHuMBOCTh. BepuinHHOoe u pebepHoe uuciao BHEUIHEW ycToWuuBocTH. LlMKiBI M paspessl.
OlinepoBbl HUKIBL. ['aMuIbTOHOBBI UKL [I1anapHoCTh 1 yKi1aaka rpadoB. I'panu niaockoro rpada.
Packpacka rpagoB. Xpomarnyeckoe uncio. ['umoresa yderpipex kpacok. JlepeBbs. OmnpeneneHus.
CsoiictBa. Teopema Konu. ®yHpameHTanbHas cucreMa LUKIOB. OCTOB HAaMMEHBIIETO Beca.
VYnopsnoueHHsle nepeBbsi. buHapHbie nepeBbs. [lepeBbsi COPTUPOBKU. AJITOPUTM IOUCKA B JIEPEBE
COPTUPOBKH.

3. ByJaeBbl pyHkumun.

Anrebpa noruku. bynessl pynkiuu. CrnocoOsl 3aianus. byneBsl GyHKIMNM OAHOM U IBYX
NepPEMEHHbIX U uX cBoiicTBa. ®opmynsl OyneBoil anredpel. OCHOBHBIE 3aKOHBI OyJ€BOM anreOpsl.
OKkBHUBaJIEHTHOCTh (opmyi. [IpuHumn nBoiictBeHHOCTH. CoBeplIEHHBbIE TU3BIOHKTHBHBIE U
COBEpILICHHBIE KOHBIOHKTUBHBIE HOpMabHbIE (POpMBI. CHCTEMBI 2JIEMEHTApHBIX OyIeBBIX (DYHKITHIA.
@DYHKIMOHAIBHO IOJIHBIE CUCTEMbI 3JIEMEHTApHBIX OyieBbIX (GyHKUMH. [Ipumepsl GyHKIMOHATBHO
NOJIHBIX Oa3ucoB. BakHelilnne 3amMKHyTble Kiacchl. Teopema O (QYHKIMOHAJIbHOW IOJIHOTE.
Munumuzanus OyneBbix (yHkiuil. CokpalleHHas, TyNUKOBas MU MUHMMaibHas ¢opmbl. KapTsl
Kapno. Meron coueranus nnjexcon u meros Kyaiina. MuHuMu3anus KOHbIOHKTUBHBIX HOPMaJIbHBIX
dopm. OG30p NpHUIIoKEHUH TUCKpEeTHOM MaTeMaTuku. Pa3zpaboTka 3 peKTHBHOrO MaTeMaTHYECKOTO,
MPOrpaMMHOT0, HHPOPMAITMOHHOTO U TEXHUUYECKOTO 00eCIeYeHNsl Ha OCHOBE METOJ0OB IUCKPETHOM
MaTEMAaTHKH.

5. UcunciieHue BbICKa3bIBAHHU .

BBenenune B mMaTeMaTHuecKyro JOruMKy. KpaTkue cBeneHUS M3 MCTOPUM MaTEMaTHYECKON
Joruky. Pois MaTeMaTndeckoi JJOTMKY NP pa3pabOTKE U IKCILTyaTallui XUMHUKO-TEXHOJIOTHUECKUX
cucreM. dopMasibHble aKCHOMaTHYecKue cucTeMbl. CUMBOJIBI, BBIpAKEHHS, (HOPMYIIbI, aKCHOMBI.
[IpaBuiio BbBIBOJIA, HEMOCPEACTBEHHOE CJEICTBHUE, BBIBOJ, Teopema. Jlormka BbICKa3bIBaHHM.
Jlornueckuii BeiBoa. Akcuomsl. [IpaBuiio modus ponens. Teopema eyKINH U MTPABHIIO CHILIOTH3MA.
Ilonmnora m HenmpoTuBOopeunBocThb. HesaBucumocts akcuoM. Paspemmmocts Tteopuu. [lpyrue
akcuoMaTHu3aluu. IIpoBepka BBIBOJIMMOCTH C TOMOIIBIO HMCTUHHOCTHBIX Ta0Omui. CeKkBEeHIHU
I'eaniena. Monens MmupoB Kpunke. Meton peszonroriuii Poouncona. Meton kiay3 Borra. OGpaTHbIit
metoa MacinoBa (61aronpusTHeIX HaOOpOB).

6. UcuuciieHue NpeIuKaTOB U HeYeTKAaA JIOTHKA.

Jloruka npeaukaToB. ABTOMaTH3AIMs JIOTHYECKOT0 BbIBOa. [lepeMeHHbIe, PyHKIIUH, TEPMBI,
MpeIuKaThl, KBAHTOPbI, (opmynbsl. OOnactb aeWcTBUs KBaHTOpa. CBOOOJIHBIE M CBSI3AHHBIE
nepeMeHHble. MHTepnperanuu, paBHOCWIBHOCTh. PacmosnaBanue oOmiesHaunmocTtH. IIpobiema
pa3pemunMocTi. AKCHOMBI U TpaBWiia BBIBOJAA MCUHUCIEHHUS MpeaukaTtoB. Teopema NeqyKIIHH.
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HenportuBopeunBocTh 1 mojgHOTa. BblHEceHHe KBAaHTOPOB U MpeABapeHHas HopMmaibHas (opma.
CkyneMoBckHe cTaHIapTHBIE (hOpMBbl. DpOpaHOBCKUI YHHBEPCYM U Teopema IpOpana. [ToncranoBka
u yHudukanus. Meroa pe3osroruii u ero nojsHoTta. CTpaTterud MeTozia pe3otonuil. I3 bIOHKTHI
Xopna. Ilpunnun sorundeckoro mnporpammupoBanus. Hederkue MHokecTBa. Hederkas ioruka.
[lossBnenne u cyrb Heuerkoctu. @Dopmanuzauuss HedeTKocTH. DyHKIMS NPUHAUIEKHOCTH.
JluarBucTryeckas nepeMeHHas. Onepanny HaJl HEUSTKUMU MHOXecTBamu. Hederkas apudmernka.
Metonasl nedaszszuduxanuu. Heuetkue otHomeHus. CTaHAapTHbIE HEUYETKUE JIOTUYECKHE OTIEPAIIH.
Heuerkuii BpiBOA. CTENneHM UCTUHHOCTH M CTENEHM YyBepeHHocTH. HeueTkuil anamor merona
PE30JIIOIIUMA.

7. Koneynnie aBToMaThl, MalIMHbI Thropunra-Ilocra, cJio:KHOCTH BBIYUCICHUI.

DOneMeHTbl Teopuu aBTOMaroB. [loHsTHE aBTOMaTHOrO mnpeodpazoBaHusi HMHGOPMALUU U
KoHeyHoro aBromara. CriocoObl 3amanus aBromaroB. ABToMaTsl Munmu u Mypa. [Iporpammuas u
amnmapaTHas peaju3alus aBTOMAaTOB. DKBHBAJIEHTHOCTh W MHUHHUMH3AlUs aBTOMATOB. MalllnHbI
Teropunra-Ilocta. dopmanusanus MOHATHS aNropuT™Ma M (OpMabHBIE MOJEIH AalTOPUTMOB.
Mammuna TrropuHra: onpeaeneHus, CBOMUCTBa, rpadsl nepexonoB. Mammuna [Tocta. IIporpamMmsr nis
mamuH. [Ipobnema pacno3naBanusi. I[IpoOimema OCTaHOBKH. AJNTOPUTMHYECKH HEpa3peIInMbIe
npo6sieMbl. CII0XHOCTh aJTOPUTMOB. Mepbl CIIOKHOCTH. BpeMeHHas W eMKOCTHasl CIOKHOCTbD.
ACHUMIITOTUYECKASI CIOKHOCTb, MOPSIIOK CIOKHOCTHU, CIOXKHOCTh B CPEJHEM U B XYJLIEM CiIydae.
Tpyanopazpemmumsbie 3anaun. HenerepmunupoBannas mammnaa Teiopunra. Kmacest P u NP. NP-
nonHbie 3anaun. NP-monHOTa Mpo6aemMbl BBITOJIHUMOCTH (POPMYII JIOTHKH BBICKa3biBaHUU. O030p
MPUIOKEHUN MaTeMaTH4eCKO Joruku. HampaBineHuss UCHoOIb30BaHUs amapara MaTeMaTH4ecKOl
JIOTUKH B 3ajavax MpakTtudeckoid wmHPopMmaTuku. Crenudukanus ¥ BepUPUKAILU POTPAMMHO-
anmnapaTHbIX MPOEKTOB, JIOTHYECKOE MPOrPaMMUPOBAHKE, TOCTPOSHUE OHTOJIOTUH, S3bIKH OOIICHUS
WHTEJUICKTYaJIbHBIX areHTOB.
4. O0beM y4eOHOM TUCHUIIUHBI:

Bunel yue6HoI paboThl B 3auerHbIX B axazem. qacax
eIMHUIIAX
OO0masi TPy10eMKOCTh JUCHUILUINHBI 110 y4e0HOMY TJIAHY 3,0 108
AyIuTOpHBIE 3aHSITHS: 0,9 32
Ulexuun (Jlek) - -
Jlaboparopusie 3ansaTus (I13) 0,9 32
CamocrositenbHas padora (CP): 2,1 76
Bua koHTpoJIsi: 3a4eT - 3auer
Bunsl yueOHoI paboThl B 3aueTHBIX B actpon. uacax
eIMHUIIAX
OO01asi TPY10eMKOCTh AUCHUILINHBI 10 Y4eOHOMY IUIAHY 3,0 81
AyIMTOpHBIC 3AHATHS: 0,9 24
Jlexmmm (Jlek) - -
JlaGopatopusie 3anatus (I13) 0,9 24
CamocrositeabHas padora (CP): 2,1 57
Bua xourTpoas: 3ader - 3auver
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AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIIHHBI
«XuMHYeCKas KHHETHKA U KaTAJIU3 B TEXHOJOTHHU

HECOPraHuvIeCKMUX BEeIICCTB)»

1. Henb AMCHMIIMHABI — OBIA/IETh 3HAHUAMH 00 OCHOBHBIX KWHETHYECKUX 3aKOHOMEPHOCTSX
MPOTEKAHUS XHUMHUYECKUX TMPOIECCOB, IMYTSIX BBISABICHUS METOAOB, MO3BOJISIONIMX YCTaHABIMBATH
IPUPOIY CKOPOCTh-ONPEICISIONIeH CTaIul U JeJaTh BHIBOJBI O BO3MOKHOM MEXaHU3ME PEaKIHH,
MOHUMATh POJIb KaTaIMU3a A1l XUMUYECKON TEXHOIOTHH.

2. B pe3yibTare n3yuyeHus JMCUUIJIMHBI CTYAEHT JOJIKEeH:

Obnadams cnenyronumu npodeccuoHanbabiMu (1K) komneTeHImsMuU:

—  CIOCOOHOCTBIO IUIAHUPOBATh M TPOBOAWTH (PU3MUYECKHE M XHUMHYECKHE SKCIHEPUMEHTHI,
MPOBOAUTH 00pabOTKY MX pEe3yJbTaTOB M OLIEHUBATH MOTPEIIHOCTH, BBIIBUIaTh TMIIOTE3bI U
YCTaHABIIMBATh TPAHUIBI UX TPUMEHEHUS, IPUMEHSATh METOJbl MAaTEeMaTUYECKOrO aHaIHu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U SKCIeprUMeHTanbHoro uccieaosanus (ITK-16);

— TOTOBHOCTHIO HCIOJB30BaTh 3HAHUS OCHOBHBIX (DM3MUYECKUX TEOpUH M  peHICHUS
BO3HHUKAIOMNX (PU3MUECKUX 33]1a4, CAMOCTOSITEIBHOTO MPUOOpETeHHUS (PU3NIESCKUX 3HAHUM, /IS
MOHUMAaHUS MPUHIUIIOB pabOThI TPUOOPOB U YCTPONCTB, B TOM YHCIIE BBIXOSIIMX 32 MPEEIIbl
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3namo:

— OCHOBHBIC KHHETHYECKHE 3aKOHOMEPHOCTH MIPOTEKAHUSI XUMUIECKUX PEAKIIHIA;

— TEOpUHU XMMHUYECKOW KHHETUKH, ITYTH TEOPETHUECKOTO pacyeTa CKOPOCTEH XMMUIECKUX PEaKITHii
Y OTPaHUYECHUS B IPUMEHUMOCTH PACYETHBIX METOJIOB;

— OCHOBBI TeOpUHU (POTOXUMUYECKUX U IEMHBIX PEaKIUil, peakiuili B pacTBOpax. 0COOEHHOCTH UX
CTaJIMMHOTO MPOTEKAHUS U YCIOBUS OCYIIECTBICHUS;

— OCHOBHBIE YEpPThl TOMOTEHHOTO U T€TEPOreHHOr0 KaTaiau3a, MPUYUHbBI YCKOPEHUSI XUMHUECKOTO
nporiecca B MPUCYTCTBUU KaTalu3aTopa.

Ymems:

— TPUMEHATH TEOPETHUECKUE 3HAHUS U IKCIIEPHUMEHTAILHBIE METO/IBI MCCICIOBAHUS (PU3UIECKOM
XUMUH JIJIS pENICHHS BOITPOCOB, BOSHUKAIONINX TP NU3YICHUH KHHETUKH XUMHYCCKHX PEAKIIHIA;

— HaxOJHTh CKOPOCTh M YCTaHABJIMBATH MOPSIOK XUMHUECKOW PEAKIINN;

— TPOBOJHTH aHAIN3 W KPHUTUYCCKU OICHUBATH IIOJYYCHHBIC SKCIICPUMCHTAILHBIC IaHHEIC,
000011aTh U 1e1aTh 000CHOBAHHBIE BHIBOBI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— 3HaHUSMU OCHOBHBIX 33aKOHOB XUMHUYECKOW KUHETHKH, BIUSHHUS pPa3IMYHBIX (PAKTOpOB
(TemmepaTypsbl, JaBICHUS, KATATH3aTOpa) Ha CKOPOCTh XUMHUYECKOW PEAKIIHH.

— KOMIUIEKCOM METOJIOB OTPEACITICHHS MOPSAKA U CKOPOCTH PEaKITHH;

— TOAXOJAMH ISl YCTAHOBJICHUS JIMMUTHUPYIONICH CTaTuM U MEXaHH3Ma U3y4yaeMOH XUMHUECKOU
pEaKIm.

3. Kparkoe coaep:kanue JTHCHUIIIHHBI
Pa3nes 1. Xumnyeckass KHHETHKA
1.1 ®opmanbHas KUHETHKA
CKopocTh XUMUYECKON peakliii, KOHCTAaHTa CKOPOCTH, MOPSIIOK U MOJIEKYJISIPHOCTh PEaKIUu.
Kunernka HeobpaTtumsbix peakuuii 1-ro, 2-ro, 3-ro u HyneBoro nopsakos. uddepenuuansupie u
UHTETpAJIbHBIE METOJbl OmpeneieHus nopsaka peakuuu. Croxuele peakuud. [IpuHiun
HE3aBUCHMOTO  MPOTEKAaHUs  dDJIEeMEHTapHbIX  peakuui. OOpaTumble, mNapajuleIbHBIE U
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MOCJe0BaTENbHbIE peakiuu 1-ro mopsiaka. [[puHIMI TUMUTHPYIOIIEH CTAaaUU MOCIEI0BATEIHHON
XUMHUYECKON peakiu. MeTos1 KBa3ucTallMOHapHBIX KOHIIGHTpaLni, 00JacTh mpUuMeHeHus. BiusHue
TEMIIepaTypbl Ha CKOPOCTh Peakluu, NpudimkenHoe npasuio Bant-I'opda. Ypasaenue Appenuyca,
muddepeHranbHas U UHTErpajabHble (OPMBI ypaBHEHHS. DKCIOHEHIMAIbHAs (opMa ypaBHEHHS
AppeHnyca. DHEprus akTUBaLMK U IPEIIKCIIOHEHIIMATIbHBI MHOKUTENb.
1.2 Teopuu XUMHUYECKON KUHETUKHU
Teopun XUMHUYECKONW KUHETHUKH: TEOPHUS AKTUBHBIX COYHAPEHUN U TEOpUS IEPEXOJHOTO
coctrosaus TIIC (akTuBrpoBaHHOTrO KOMIUIeKca). OcHoBHBIE TosioxkeHus: TAC, MexaHU3M aKTUBAIIUU
Mosiekyn.  KoHcranta  ckopocT  OuMOJeKyiaspHOM — peakuuu.  PU3NYECKUI  CMBICIH
IPEIIKCIIOHEHIIMAIBHOTO MHOXHTENS W JHEPruM aKTUBAallMM B pPaMKaxX TEOPUU AKTHBHBIX
coymnapenuii. Crepuyeckuii (akTop, HCOOXOJUMOCTh €r0 BBEJCHUS B KHHETUYECKOE YPaBHECHHE
peakuuu. JlocToMHCTBAa M HEJNOCTaTKM TEOPUM  aKTMBHBIX  coyldapeHuid. MexaHusm
MOHOMOJIEKYJISIPHBIX Ta30BbIX peakuuil B pamkax TAC. Cxema Jlunaemana. Teopust nepexoaHoro
cocrossaus  (aktuBupoBaHHoro komiuiekca) (TIIC wmmm TAK). OcHoBubie mnomoxkenust TIIC,
KMHETUYECKass CXeMa peakuuu. AKTHBMPOBAHHBIM KOMIUIEKC M ero cBoicTea. IloBepxHocThb
noTeHIMaabHON sHepruu. Koopaunara peakiuu, npoduiab MyTH peaklUH, HEPrusi aKTHUBALUH.
OHTanbnMsl M DHTPONHSA aKTHBALMM. VICTOIKOBaHME MPENIKCIIOHEHIMAIBHOIO MHOXUTENIS H
CTEpUUYECKOro (pakTopa B pamMKax TEOPHH IMEPEXOJHOr0 COCTOSIHUA. JIOCTOMHCTBA M HEAOCTATKU
TEOPUHU.
1.3 ®oToxuMuuecKue peakiuu
doToxuMHUYECKHE peakui. XUMU4YecKkue U poTodhuzndeckre cTaauu, BTOPUUHBIE POLIECCHI.
Kuneruka poroxumuueckux peaxiuii. CeHcUOMIM3UpoBaHHbIE (OTOXUMHUYECKHE PEAKIIUH.
1.4 LlenHble peakiuu
[lenHble peakiuu, MEXaHU3MbI 3apOKIEHUS, Pa3BUTHs U 0OpbIBa Lienu. Hepa3BeTBieHHbIE U
Pa3BETBIICHHBIE LIETIHBIE peaklMU. BeposTHOCTHaAs Teopus pa3BEeTBIEHHBIX peakuuil. [IpenenbHbie
SBJICHUS B LIEMHBIX PEAKLUIX, HUKHUI U BEpXHUN MIpeiesbl BOCINIAMEHEHHUSI.
1.5 Kunernka peakuuii B pacTBOpax
OcoOeHHOCTH MpOTEKaHWs XMMHMYECKHX peakiuii B pactBopax. Kiierounblili sQdexr.
Kunernyeckass cxema mpoTekaHuss OMMOJIEKYISIpHON peakuuu B pactBope. [IpenenbHbie ciydan
npoTeKkaHus peakuuu. beicTpeie (nudy3MOHHO-KOHTPOIUpPYEMbIE) pPEaKuH, Au(Py3MOHHBIN
Ipeaesl KOHCTAHTBI CKOPOCTH peakuMH. YpaBHeHHMe bpencrena-beeppyma. KnHeTnka HMOHHBIX
peakuui B pacTBopax. BinsiHMEe MOHHOU CHIIBI PaCTBOPA HA CKOPOCTh PEAKLIHMNA C YYACTHEM HOHOB.
Makpokunetuka. Ponb auddysum B KuMHETHKE TeTepOreHHbBIX peakuuil. Pa3nuuHble pexuMbl
NPOTEKaHUs peakiuil (BHELIHsSs KUHEeTH4YecKas o0JacTh, OOJacTH BHEIIHEH W BHYTpEeHHEH
muddy3un).
Pasznen 2. Karaams
2.1 OCHOBHBIE 3aKOHOMEPHOCTH KaTaIUTUYECKUX PEAKLIUI
OcCHOBHBIE 3aKOHOMEPHOCTM KaTaJUTHUYECKUX peakuui. BiusHue karanusatopa Ha
TEPMOJMHAMHYECKHE M KUHETHUYECKHE IapameTpbl peakuuu. CeleKTHMBHOCTh KaTajau3aTopa,
KaTaJUTHYECKas aKTUBHOCTD.
2.2 'oMOreHHbIN KaTanus
CinuTHBIE M pa3leNbHBIA MEXAaHU3MBl KATAJIUTUYECKOTO JEHCTBUS. OHEPreTHUYECKUE
JarpaMMbl B3aUMOJEHUCTBUSL PEareHToB ¢ Karanu3aropoM. OOmuil U crenupuyuecKuii KucioTHO-
OCHOBHOM KaTanu3. Karanus KoMIuieKcaMu NepexoaHbIX MeTauIoB. PepMEHTATUBHBIN KaTalu3.
2.3 I'eTeporeHHbIl KaTaJIns.
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['eTeporeHHbli KaTaau3, €ro O0IIMe 3aKOHOMEPHOCTH. AZICOPOITUS KaK CTaaus TeTepOreHHOTO
Karaiau3a. TUIbl FeTepOreHHbIX KaTalu3aTopoB. 3aKOH AEHCTBYOLMX NoBepxHocTel. KnHermka

TreTEPOreHHBIX PEAKLIUMI.

4. O0beM y4eOHOM JUCHUIIMHBI

Bun yue6HO# paboThI 3E Axkan. 4.
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 5,0 180
KonrakTHasi pa6oTa — ayquTOPHbIE 3aHSITHS: 1,78 64
Jlexkuun 0,89 32
[Ipaktrueckue 3ansatus (113) 0,89 32
JIaboparopusie paboTs (JIP) - -
CamocrosiTesibHas padora 2,22 80
KonTakTHas camocrosiTenbHas paboTa 5 99 -
CamocrosiTenbHOE U3YUYECHHUE Pa3/IeTIOB JUCIIUILIMHBI ’ 80
Buabl KOHTpOJIS:
JK3aMeH 1 36
KonTakTHas paboTa — mpoMeKyTOYHAast aTTECTALIUS 1 0,4
[ToaroroBka K 9K3aMeHY. 35,6
Buja nToroBoro KOHTpoOJIs: IK3aMeH

Bun yuebHoit paboThl 3E Actp. .
OO01mmas TpyI0eMKOCTh TUCIIATITHHBI 5,0 135
KonTakTHas padora — ay1MTOPHbIE 3aHATHUS: 1,78 48
Jlexnn 0,89 24
[Ipaktuueckue 3ansatus (I113) 0,89 24
JIabopartopusbie paboTsl (JIP) - -
CamocrosiTesbHast padoTa 2,22 60
KonTakTHas camocrositensHas paboTa 5 99 -
CamocTosiTenbHOE U3YUYCHHUE Pa3/IeNIOB JUCITUTUTHHBI ’ 60
Buabl KOHTpOJIA:
JK3aMeH 1 27
KonTtakTHas paboTa — mpoMexyTOYHAast aTTeCTaIHsI 1 0,3
IlonroroBka K sK3aMeHy. 26,7
Buja nToroBoro KOHTpoOJIs: JK3aMeH

AHHOTanus padoveil NPOrpaMmbl AUCHUIIIHHBI
«I_[OHOJIHI/[TCJII)HLIC IrJ1aBbl (lmcmqeucoﬁ XUMHUMU TEXHOJOI'NHN Heopraﬂnqecxnx

BEeIIECTB»
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1. Ileans AMCHMILIMHBI — O3HAKOMHUTH C TEPMOAMHAMHUYECKOH Teopuell pacTBOPOB

AJIEKTPOJIUTOB M DJIEKTPOXMMHYECKUX Lenei (raJibBAaHUYECKUX DJIEMEHTOB), MOHSTh OCHOBHBIC
KMHETUYECKUE 3aKOHOMEPHOCTH IMPOTEKAaHUS XHUMHYECKHX IPOLECCOB, POJIb KaTanu3a IS
XAMHUYECKON TEXHOIOTHH.

2. B pe3yabTaTte U3y4yeHUsi TUCHUIJIMHBI CTYAEHT JI0JIKEeH
Obnadams cnenyrouumu npogheccuonanvhvimu (11K) komrnereHmusaMu:

CIIOCOOHOCTBIO TUIAHUPOBATH M TIPOBOAUTH (UINYECKUE U XUMHUYCCKUE DKCIICPUMEHTHI,
MIPOBOJIUTH O00PaOOTKY WX PE3yJbTaTOB M OILICHWBATh IMOTPEITHOCTH, BBIJBHIaTh THUIIOTE3B U
YCTaHABIIMBATh TPAHUIBI UX NMPUMEHEHUS, IPUMEHSATh METOJbl MAaTEeMaTUYECKOrO aHaIu3a |
MO/JICITUPOBAHUS, TCOPETUYECKOTO M SKCIIEpUMEHTaIbHOTO rccieaoanus (I1K-16);
TOTOBHOCTBIO  MCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3UYECKUX TEOPUM JUIsl  peUIeHUs
BO3HUKAIOIMNX PU3NICCKUX 3a/1a4, CAMOCTOSATEIIHPHOTO MTPHOOpETEeHUST GU3NUICCKUX 3HAHUM, IS
MMOHUMAaHUS TPUHIMIIOB PAaOOTHI TPUOOPOB U YCTPOUCTB, B TOM YHCJIE BBIXOMSIINX 32 MPEACIIbI
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19).

3namo:
OTJIMYMTEILHBIE OCOOCHHOCTH B TIOBEJACHHU PACTBOPOB OJICKTPOJHUTOB, CBS3aHHBIC C
MIPOXOXKJICHUEM SJICKTPUUECKOTO TOKA;
TEOPHIO TAIbBAHUYCCKUX SIBJICHUN;
TEOpUU KHHETUKH, IyTH TEOPETUYECKOrO0 pacdera CKOPOCTeH XWMHUYCCKUX peaklud u
OTPaHUYECHUS B IPUMEHUMOCTH PACUCTHBIX METOJIOB;
OCHOBBI T€OpUHU (POTOXUMHUYECKHUX M LIECTTHBIX PEaKIIMid, 0OCOOCHHOCTH UX CTAIUHHOTO MPOTESKAHMS
U YCJIOBHSI OCYIIICCTBIICHUS,
OCHOBHBIC YepPThI TOMOTCHHOTO M T€TEPOTreHHOr0 KaTaan3a, MPUYUHBI YCKOPEHUS XUMUYECKOTO
mpolecca B MPUCYTCTBUU KaTaiau3aTopa.

Ymems:
MPUMEHSTh KOHIYKTOMETPHUYECKHE W TIOTCHIMOMETPHUYECKHE HW3MEPEHUS IS OINpeaeicHUSI
TEPMOJMHAMHYECKUX (YHKIMI XUMUYECKUX PEAKIIHi, KOHCTAHTHI IMCCOLMAIINY, TIPOU3BEICHUS
pacTBopuMoOcCTH, pH pacTBOpOB H T.1.
MPUMEHSTh TCOPETHUECKHUE 3HAHUS M YKCIIEPUMEHTAIbHBIC METOBI UCCIIEA0BaHUS (DU3MIECKON
XUMHH JIJIS1 pEeIIeHHs BOIIPOCOB, BOSHUKAIOUINX MPU U3YYCHUN KHHETUKH XUMHYECKUX PEaKIIHii;
MPOBOANWTH AHAIW3 W KPUTUYECKU OIEHUBATh IOJTYYCHHBIE SKCIIEPUMEHTANbHBIC HaHHBIE,
000011aTh U 1e7aTh 000CHOBAHHBIE BBIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoempy:
KOMIUIEKCOM COBPEMEHHBIX JJICKTPOXUMHUYECKUX METOJIOB HWCCIICOBAHUS JUIS OINPEACTICHUS
TEPMOJUHAMHYECKHUX XaPaKTEPUCTUK DJIEKTPOIUTOB U XUMUYECKUX PEAKIUH;
METOJIJaMH OTPEJENICHUs MOPSAKA U CKOPOCTH PEaKIUi, YCTAHOBJICHHS TUMUTHUPYIONIEH CTaauH
¥ MEXaHU3Ma W3y4aeMOl XUMUYECKOW peaKIuu;
HAaBBIKAMU  COCTABJICHHMSI  TaJIbBAHMYECKUX  OJIEMEHTOB  Jis  Ielell  OomlpeaereHHs
TEPMOIMHAMHYCCKHUX XaPAKTEPUCTHUK U KOHCTAHT PABHOBECHS UCCIICTyeMON PEaKIIHH,
3HAHUSMH OCHOBHBIX 33aKOHOB XUMHYECKOW KHHETHKH, BIUSHHUS Pa3IMYHBIX (DAKTOPOB
(TeMIieparypsl, 1aBIEHUS, KaTAIM3aTOpa) HA CKOPOCTh XUMUYECKON PEaKIIHH.

3. Kparkoe coaep:xanue TUCUMILIHHBI

Paspnen 1. PacTBOpBI 2JIEKTPOJIUTOB
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1.1 PacTBOpBI 3JIEKTPOJIUTOB B CTATUUECKUX YCIOBUSX

TepMonrHaMHUYecKOE OINKMCAHUE CBOMCTB PACTBOPOB 3JIEKTPOJUTOB. AKTHUBHOCTH W
KO3 PHUIUEHTH aKTUBHOCTH 3JICKTPOJIUTA ¥ MOHOB B PacTBOpPE, CPEAHME MOHHBIE KOA((PHUIMESHTHI
aKTUBHOCTH. CBsI3b aKTUBHOCTHU 3JIEKTPOJIUTA CO CPEIHEN MOHHOW aKTUBHOCTHIO U KOHILIEHTpalUen
AIEKTPOJIUTA. WNonnass cuma pactBopa. IlpaBuno wuonHOW cuibl. OCHOBHBIE TOJIOKEHUS
AIIEKTPOCTATUYECKON TEOPHH CHIILHBIX 3JeKTpoiuToB [lebas-Xrwokkens. [Ipenenpabiii 3akon Jlebas-
XIOKKeIs, BTOpPOE M TpeThe MNPHOMDKEHHS Teopud, rpaduyeckoe MpeaCTaBICHHE 3TUX
3aBUCUMOCTEH.

1.2 PacTBOpBI 3JEKTPOIUTOB B IUHAMHUECKUX YCIOBUAX

IIpoBonHuku snexkrpuuyeckoro Toka I u II pona, MOHHAsE M BJIEKTPOHHAs NMPOBOAUMOCTD.
VY enbHas, MOJISIpHAs U DKBUBAJICHTHAs 3JIEKTPUYECKHUE IIPOBOJUMOCTH, B3aUMOCBS3b MEKYy HUMU.
3aBUCHUMOCTb yIENbHOM U MOJIIDHOW DJIEKTPUYECKOM INPOBOJUMOCTEH OT KOHILICHTpaLUH,
TeMIeparypbl U Hpupoisl pacTBoputesiss. CKOpPOCTh U IMOJABHKHOCTb (20CONIOTHAs CKOPOCTb
JBIDKEHUSI) MOHOB. 3aKOH HE3aBUCHMOIO [JBM)XKEeHUS HMOHOB (3akoH Kombpayma). I[IpenenbHbie
MOJISIPHBIE 3JEKTPONPOBOAHOCTH MOHOB. DcTaeTHBIM MEXaHU3M IepeHoca 3JIeKTPUYECTBa HOHAMU
TUAPOKCOHHS U TMApOKcwiIa. Yucna nepeHoca MOHOB. DJIEKTPONPOBOAHOCTb PAaCTBOPOB CHIIBHBIX
3JIEKTPOJIMTOB, YpaBHEHUE KOpHsS KBaapaTHoro (ypaBHeHue Kombpayma). Ilpumenenue teopuu
CHJIBHBIX 3JIEKTPOJIMTOB JUIsl OOBSCHEHUS 3JIEKTPOPOPETUYECKOTO M peslaKCallMoHHOTro 3(QeKToB
CHW)KECHHSI DJIEKTPONPOBOJHOCTU. BiMsiHME o€l BBICOKOW HANpsSyKEHHOCTHU U BBICOKOM YacCTOTHI
IIEPEMEHHOTO  TOKa  Ha  JJIEKTPOIPOBOJHOCTb  pacTBOpPOB.  MeTOguku  M3MEpEeHHus
3JEKTPONPOBOAHOCTH. KOHAYKTOMETPUYECKOE ONPEIEIIEHNE CTENIEHN M KOHCTaHThl AMCCOLUALIH
cyabbIX AJIEKTPOJIIUTOB, TEIUIOTHI, B3HTponuu U HsHepruum [uOOca mpouecca AUcCOLMALNM,
PacTBOPUMOCTH MAJIOPACTBOPUMBIX COECITMHEHMM.

Pa3nen 2. JaekTpoxumMHyecKne CUCTEMbI (LIenn)
2.1 D]1C u sneKkTpoAHbIC TOTSHITHATBI

DNeKTpOXUMHUECKHe CUCTeMbl (uenu). Bo3HUKHOBEHHE CKayka MOTEHLMada Ha TpaHHIle
pasnena npoBoaHuKoB I u II poxa. JIBOIHOM 7EKTpUUYECKUN CIION. DIEKTPOXUMUYECKUM TOTSHITHA,
rajibBaHu-noTeHuuan. O6paTuMsbie 3JIEKTPOJIbl U 00paTUMBbIE JIEKTPOXUMHUYECKHE LIENH (JIEMEHTHI).
ONEeKTPOJABMKYIIAasi CUja TaJIbBAaHUYECKOTO JJIEMEHTA, YCIOBHBIM 3JEKTPOJHBIM MOTEHIHUAN
(morenmman B BojopoaHou 1mikane). CBa3p OJIC ranpbBaHWYECKOW IEMU C DIIEKTPOIHBIMU
noreHuuaiamu. [IpaBuno 3HakoB 3/1C U 37€KTPOAHBIX TOTEHIMANOB. TepMOAMHAMUYECKAsI TEOpUs
rajbBaHUYECKUX sIBJICHUHN. BbhiBoa 1 ananu3 ypaBHeHUs: HepHcTa, Beipaxatomiero 3aBucumMocts IJ[C
TaJIbBAHUYECKOTO IEMEHTAa OT aKTUBHOCTEM KOMIIOHEHTOB JJIEKTPOJHOM pEaKkUMH. YpaBHEHHE
['n66ca-I'enpMronbua Ui 3JIEKTPOXUMHUECKUX cUCTeM. 3aBUcUMOCTh JJIC raiabBaHUYECKOTO
3JIeMeHTa OT Temmeparypbl. Kiaccudukaius 371eKTpoJOB: 3JEKTPOJBI MEPBOr0 U BTOPOTO POAa,
ra3oBble, OKHCIIMTEIbHO-BOCCTAHOBUTENbHBIE. YpaBHeHHEe HepHcTa 11 moTeHuuana 3J€KTPOoJOoB
BCEX BUJIOB.

2.2. 'anbBaHUYECKUE DIIEMEHTEI
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Tunsl ranbBaHMYECKUX 3JEMEHTOB: XMMHUYECKHE, KOHIICHTPAI[MOHHBIE, C MEpPEHOCOM, 0e3
nepeHoca. Jud¢y3noHHBIH TOTEHIMAN, MEXaHW3M BO3HHUKHOBEHHUS M METOJBI €ro YCTpaHEHUS
(cBeeHUs K MUHUMAJIbHOU BennuuHe). Metoauka uzmepenust DJC 1 37IeKTPOIHBIX MOTEHIUAJIOB.
[TpyuMeHeHre NOTEHIIMOMETPUH JUIsI OTIPEAETIEHUS TEPMOAMHAMUYECKUX XapaKTEPUCTUK XUMUYECKUX
peaxkiuii, IpPOTEKAIOUX B FAJIbBAHUYECKOM 1IENH, KOHCTAHT XUMUYECKOI'O0 pABHOBECHS], aKTUBHOCTEN
U KO03((UIIMEHTOB aKTUBHOCTU HJIEKTPOJUTOB, pH pacTBOpOB, MpOHM3BENEHUS PACTBOPUMOCTHU
MaJjiOpacTBOPUMBIX COCAMHEHUN. XUMUYECKUE HCTOYHUKHU TOKA.

Pa3zgen 3. XumMnueckass KHHETHKA
3.1. ®opmanbHas KUHETHKA

TepMonnHaMuyeckass BO3MOXKHOCTb IpoOIlecca U €ro IpakTHueckas (KUHETH4ecKas)
ocymecTBUMOCTb. [Ipeamer u 3amaun XuMuU4eckoil KuHeTHKH. OCHOBHBIE MOHATHUS (OpMaTbHOU
KUHETHKH: CKOPOCTb XMMHYECKOH peakiUH, MOJEKYISPHOCTb, YacTHBIM M OOLIUIl MOPSIOK.
OCHOBHOM MOCTyJaT XMMHYECKOM KHHETUKH, KHUHETUYECKOE YPAaBHEHUE CKOPOCTH PEAKIMUH.
KoHcTaHTa CKOpPOCTM XMMHMYECKOM pEakUuu, pPa3MEPHOCTb KOHCTAHTBI CKOpPOCTU. MeTosl
OIpeNieNIeHUs] CKOPOCTeH XMMUYECKUX peakiuid. [IpocTeie (31eMeHTapHbIe) U CIOXKHBIE PEaKIHH.
Kunetuka mpocTbiX M (OpPMaIbHO HPOCTBIX OAHOCTOPOHHMX TOMOIE€HHBIX peakiuid. Peakuun
IEepBOro, BTOPOrO M TpeTbero  mopsakoB. JuddepeHumanpsHas M UHTErpaibHas (HOpMbI
KMHETUYECKUX YpPAaBHEHUH, KHHETUYECKUE KpuBbIE. JIMHENHOE NpencTaBIeHUE KHHETUYECKUX
KPUBBIX I PpEakUMHd pa3jIMYHBIX NOPSAKOB. Bpems mnomynpespamenus. Peakuuu HyseBoro
nopsiaka. Meton wu30biTka (M3omsauuu) OcTBanba ONPENEeNeHUs YacTHBIX IMOPSIKOB IO
COOTBETCTBYIOLIEMY peareHTy. JuddepeHunanbHple M HHTErpajbHbIE METO/AbI ONpeNeleHus
Nopsiika peakuuu. Pazimune KOHUEHTPAaMOHHOIO M BPEMEHHOIO NOPANKOB. CIIOKHBIE PEAKIUHU.
[TpuHIMI HE3aBHCHMOTO TPOTEKAHUS >IEMEHTAapHBIX peakuuid. OOpaTuMmble W TMapauleibHbBIC
peakuuu mnepBoro mnopsaka. JuddepeHunanbHble YpaBHEHMs, OMNMCHIBAIOLIUE CKOPOCTH 3THUX
peakiui, UX MHTerpupoBaHre. KMHETMYECKHE KPUBBIE I KaKI0TO M3 PEarupyrollnX BELIECTB.
[TocnenoBarenbHble peakuuun 1-ro  mnopsaaka. Cucrema aud@epeHIUaNbHBIX — ypaBHEHHH,
OMMCHIBAIOIIUX KUHETUKY MOCIEI0BATEIbHBIX peakinii. Kunetnueckue ypaBHEHUS M KHHETHYECKHE
KpUBbIE I BCEX YYaCTHUKOB peakuuu. Bpems AOCTH)KEHHS MaKCUMalIbHOW KOHIIEHTpalUU
IIPOMEXKYTOUYHOTO BEIIECTBA. 3aBUCHUMOCTh MAKCUMAJIbHONH KOHLEHTPALUU MPOMEXKYTOUHOIO
BEII[ECTBA OT COOTHOUIEHUS KOHCTAHT CKOPOCTEM OTIEIBHBIX CTAIUM IOCIIE0BATENbHON PEaKIUH.
[IpuHIMIT JTUMUTHPYIOMIEH CTAaIUU TIOCIEIOBATEIFHON XUMHUYECKON peaknuu. CTairoHapHBIN
PeXUM IPOTEKaHUs IOCIIEIOBATEIbHBIX peakuuii. MeToJ KBa3sUCTAMOHAPHBIX KOHIICHTPALMM,
o0nacTh npuMeHeHus. BiusHue teMnepaTypbl Ha CKOPOCTh XMMHUYECKON peakIiu, MpUOIMKEeHHOe
npaBwio Baurt-I'opda. YpaBHenue Appenuyca B nuddepeHIHaIbHON U MHTErpajibHOW (opMme.
D¢ dexTrBHAS SHEPIUS AKTUBALUH U IPEAIKCIIOHEHIIUAIbHBI MHOKUTEIb, METO/IbI MX ONpEIEICHUs
U3 DKCIIEPUMEHTAIIBHBIX IaHHBIX.

3.2. Teopuu XMMHUYECKOI KUHETUKH.

Teopuss axktuBHbIX (OuHapHbIX) coyaapeHuid (TAC). CkopocTh peaklUud KakK YHCIIO
CTOJIKHOBEHHUI aKTUBHBIX MOJIEKYJI B €IMHUIy BpeMeHH. KoHCTaHTa CKOpPOCTH OMMONEKYISPHON
peakuuu. PU3NYECKUI CMBICT TPEIIKCIIOHEHIIMAIBHOTO MHOYKUATES U DQHEPTUU aKTUBALMHM B pAMKax
TEOPUM AaKTUBHBIX coyaapeHuil.  Crepuueckuil (akTop, HEOOXOAMMOCTb €ro BBEICHHS B
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KMHETUYECKOE YpaBHEHHE peakiuH. [JOCTOMHCTBA M HENOCTAaTKH TEOPUM AKTHBHBIX COYIApPCHMM.
MexaHu3M MOHOMOJIEKYJISIDHBIX Ta30BbIX peakuui B pamkax TAC, cxema Jlunnemana.
HcronkoBaHue NPUYMH H3MEHEHUS IOpAJKAa MOHOMOJIEKYJISIPHOW peakuuu IpU H3MEHEHUU
JIaBJICHUS.

Teopus mnepexoaHoro cocrosuusi (aktuBupoBanHoro komiuviekca) (TIIC wmm TAK).
Ocnosnble nonoxxkenus TIIC, kuneTnueckas cxema peakiuu. [loBepXHOCTh NOTEHIIMAIBHOM SHEPTUH,
KOOpJMHAaTa peaklUuu, MyTh peakuuu. AKTUBUPOBAHHBIM KOMIUIEKC U €ro CBOMCTBA, MUCTUHHAs
sHeprus axkTuBanuu. CKOpOCTh pEAKIUU — CKOPOCTh paclaja aKTUBUPOBAHHOIO KOMIUIEKCA
(CKOpOCTh €ro MpOXOKIACHUS Yepe3 MOTeHUHaNbHbI Oapbep). KBazutepmoaumnamudeckas (opma
ypaBHenust TIIC, sHTanpmust U SHTPONHS AKTHBALWMHU, TPAHCMUCCHOHHBIM Kod(pduuueHT. CBs3b
SHTAJIBIINU aKTHUBALUHU C 3 (HEKTUBHON (IKCTIEPUMEHTAFHON) SHEPTHEel aKTHBAIUH.

3.3. @OTOXMMHUYECKHUE U LIECTTHBIE PEAKIIUU

@DOTOXMMUYECKUE pEaKlUu, IEePBUYHBIE U BTOPUYHBIE (POTOXUMUYECKUE TMPOILIECCHI.
®oroaucconuanus u poronuz. Dotodpuznueckue (1e3aKTUBAMOHHBIE) TPOLECCHI TPU MOTIOUICHUH
usnydeHus. 3akonbl Goroxumuu: I'potryca-Jpenepa u Diinmreitna-llItapka. KBaHTOBBIN BBIXO/I.
Kunernka  mpoleccoB, MNPOUCXOAAIIMX C  ydacTHeM  (OTOBO3OYXKICHHBIX  MOJIEKYI.
Cencubunuzaropsl, CeHcuOmIM3NpoBaHHbIe (QoToXxuMuyeckue peakiuu. OCHOBHBIE Ppa3TUUMS
peakiuii ¢ GOTOXMMHYECKUM U TEPMHUECKUM HHULIMHUPOBaHHEM. POTOXMMUYECKHE MPOIECCHl B
atMocdepe, GoToCHHTE3.

Lennble peakiuu. [Ipumepsl peakuuii, IpOTEKarOIUX 110 LEMHOMY MeXaHu3My. OcoOeHHOCTH
U OCHOBHBIE CTaJIMM LEMHbIX peakuuid. MexaHW3Mbl 3apOXKICHMs, Pa3BUTHUA U OOpbIBa LiEmeil.
JluHeliHBIE M KBaJpaTU4HBIA OOpBIB Leneil. 3BeHO 1enu, AnuHa Lend. HepasBeTBieHHble U
pa3BETBIICHHBIE LieNHbIEe peakuuu. KuHeTuka Hepa3BeTBIEHHBIX LENHbIX peakuuid. Craguu
pPa3BETBICHHON IIEMMHOM peakuuu. BeposTHOCTH 00pbIBAa U pa3BeTBICHUS Iienu. Pa3Burtue
Pa3BETBIEHHBIX LENMHBIX PEAKIUI BO BPEMEHH, CTALIMOHAPHBIN U HECTALIMOHAPHBIN PEKUMBI TCUEHUS
peakuuu. IlpenenbHble sBIEHUS B PA3BETBIECHHBIX peakuMsaX. HWKHHM M BEpXHUH IpeneIsbl
BOCIJIaMEHEHUS (B3pbIBa) IIeMHON peakiuu. [1omyocTpoB BocIiaMeHeHusl.

Pasznea 4. Karaaus

I'oMorenHbli M reTeporeHHbI KaTtanu3. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KAaTAINTUYECKUX peakuuid. BiusHue karamms3aropa Ha TEpMOAMHAMUYECKHE U KHHETHYECKHE
XapaKTepUCTUKU XUMHUYECKUX peakiuil. CeleKTUBHOCTh JEeUCTBUA KarainusaTopa. Katanutuueckas
AaKTUBHOCTb, yJIeJIbHAsI KaTaIUTUUECKask akTUBHOCTb. [ oMoreHHbIi katanu3. CIUTHBIN U pa3esbHbIN
MEXaHU3Mbl KaTAIMTUYECKUX PEAKLUHN, SJHEPreTUYECKUE AUarpaMMbl B3aUMOJIEHCTBHS PEarcHTOB C
katanuzaropoM. OOmuii ¥ cnenuuyeckuii KUCIOTHO-OCHOBHBIN KaTanu3. DPQPeKTHBHAS KOHCTAHTA
CKOPOCTH pPEaKLMH, KaTaJu3upyeMOM BEIIECTBAMU C KHUCIOTHO-OCHOBHBIMU CBOMCTBaMHU.
Karanutnueckrne KOHCTaHTBI CKOPOCTH peakuuu. [ ereporeHHslil katann3. CKOpOCTbh FeTEpOreHHO-
KAaTaJIUTHUYECKON peakuuu. Tumbel TeTEepOreHHBIX KaTajau3aTOpoB. 3aKOH JAECHCTBYIOLIUX
noBepxHoctedl. Ponp ancopbumm B rereporeHHoM mpouecce. KuHeETHKa TreTeporeHHo-
KaTaJIMTHYECKUX PEAKIUi, He IUMUTHPYEMBIX Tud¢y3ueid. OTpaBlieHHe KaTalu3aTopoB.
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4. O06beM yueOHOM JUCUUIIJIMHBI

Bun yae6HO# paboThI 3E Axkan. 4.
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 5,0 180
KonrakTHasi pa6oTa — ayuTOPHbIE 3aHSITHS: 1,78 64
Jlexuuu 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
JIaboparopusie paboTs (JIP) - -
CamocrosiTesbHas padora 2,22 80
KonrtaktHas camocrositenbHas pabora 5 99 -
CamocTosTeNnbHOE U3YYCHUE Pa3ICiOB JUCIIUTUTHHEI ’ 80
Buabl KOHTpOJIS:
JK3aMeH 1 36
KonrtaktHas paboTa — mpoMexyTOYHast aTTeCTaIHs 1 0,4
[TonroToBka K SK3aMeHy. 35,6
Buja nToroBoro KOHTpoOJIs: IK3aMeH

Bun yuebHoit paboTbl 3E Actp. 4.
OO01mmast Tpy10eMKOCTh TACITUTUTHHBI 50 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 48
Jlexun 0,89 24
[Ipaktuueckue 3ansatus (I13) 0,89 24
JIabopartopusbie paboTsl (JIP) - -
CamocrosiTesibHas padoTa 2,22 60
KonraktHas camocrositensHast pabora 5 99 -
CamocTrosiTenbHOE U3YUYCHHE PA3/IeTIOB TUCIIUTLIMHBI ’ 60
Buabl KOHTpOJIA:
JK3aMeH 1 27
KonTtakTHas paboTa — mpoMexyTo4YHast aTTeCTalus 1 0,3
IlonroroBka K 2K3aMeHy. 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTANUA
padouyeil nporpaMMbl 1M CHUTIIHHbBI
«TexHNKa IKCIEPUMEHTAJIbHBIX HCCJIEI0BAHUIN B TEXHOJIOTMH HEOPTAaHMYECKUX BelIeCTB»

1. He.]'lb AUCHUIIJIMHBI HpI/I06peTCHI/IC O6y‘{aIOII_II/IMPICSI 3HaHHUM OCHOB MCTOHOJIOTUH, TPUHIHUIIOB
opraHu3anuu I/ICCHG}IOBaHI/Iﬁ B XHUMHUYECKOH TEXHOJIOTUH HCOPTaHNYCCKUX BCIICCTB.

2. B pe3ysbTare H3y4eHHs JMCHMILJIMHBI 00y4aloluiics 1Mo nporpaMMe 0aKajaaBpuaTa J10J/KeH:

136



Obnadams ClenyIOITUMHA TPOPECCUOHATBHBIMA KOMITCTCHITUSIMU:

— CHOCOOHOCTBIO MPOBOJUTH AHAIU3 CHIPbs, MATEPHAJIOB U TOTOBOM MPOIYKIUH, OCYIIECTBIATH
oleHKy pe3yapTaroB ananmuza (ITK-10);

— TOTOBHOCTBIO CHCTEMAaTH3MpPOBAaTh M 0000maTh WHPOPMALKMIO TIO HCIOIb30BAHUIO H

dbopmupoBanuio pecypcos npeamnpustus (ITK-16);

— TOTOBHOCTBIO HCIOJIb30BaTh 3HAHHE CBOWCTB XMMHYECKHX 3JIEMEHTOB, COCIMHEHUWU W

MaTepHaJIOB Ha X OCHOBE JJIs pelIcHHs 3a1a4 npodeccuonaibHoi aesrenprocTr (ITK-18);

— TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUYECKYIO HH(POPMAIUIO, OTCUSCTBEHHBIN U 3apyOeKHBIH OTIBIT

no temaruke uccienoanus (I1K-20)

Suame:

- METOJIbI HiCCIIeIOBaHUS (Pa30BBIX PABHOBECHM B T€TEPOTEHHBIX CHCTEMaX, KpUTEPUHU YCTaHOBIICHUS
paBHOBECHS,

- OCOOGHHOCTH HCCIICJIOBAaHUS PABHOBECHUH B CHCTEMaX «ra3 - JKUIKOCTBY, «KHIKOCTh — TBEPIOE
TEJI0», «T'a3 — TBEPAOE TEII0;

- METO/Ibl U3yYEHUS] KWHETUKU TOMTOXUMUYECKUX U T€TePOreHHO-KAaTaTUTHUYECKUX MPOIIECCOB
Ymems:

- mpuMeHATh mnpaBwia [wOOca aId HAXOXKACHHUS TPEACIbHOW Pa3MEPHOCTH B HCCIICIOBAHHUH
PaBHOBECHIL;

- KOHCTPYHUPOBATh IKCHEPUMEHTAIbHYIO YCTAaHOBKY JJISi HMCCIIEIOBAaHUS PaBHOBECHUS M KUHETUKH
reTEPOreHHBIX MPOIIECCOB;

- MPOBOMTH KCIIEPUMEHTHI 110 33JIAaHHBIM METOIUKAM;

- aHAJIM3UPOBATH PE3YJIbTAThl SKCIIEPUMEHTOB;

Bnaoems:

- METOJIaMHU TEOPETHYECKOTO U IKCIEPUMEHTAIBHOTO MCCIICIOBAHUS TEXHOJIOTUYECKUX IMPOIIECCOB
MIPOM3BOJICTBA HEOPTaHUYECKUX BEIIECTB U MaTEPHAJIOB;

- METOJJaMU MaTEMaTU4YECKOU 00pabOTKHU Pe3yIbTaTOB SKCIIEPUMEHTA.

3. Kparkoe coaep:kanue JUCHUTIIHHBI

Paznen 1. OcHOBHBIE 337aYMl SKCIIEPUMEHTAIBHBIX HCCIEIOBAaHUN B XMMHMYECKOW TEXHOJOTHH.
Martematuueckas o0paboTKa pe3ynbTaToB dKcriepuMeHTa. OCHOBHBIE MPUHIUIIBI U3y4eHUS (Pa30BbIX
PaBHOBECHM, BBITEKAIOIINE M3 KOHLENIMU JUHAMHYECKOTrO paBHOBecHs. lcnosb30BaHue NpaBuia
¢da3 ['mb0ca st HaXOXKIEHUS MPEIETFHON Pa3MEPHOCTH B MCCIEIOBAHUAX (PA30BBIX paBHOBECHII.
Kputepnun ycTaHOBIEHMS IPAKTHUECKOTO paBHOBeCHsA. OCHOBHBIE METO/bI M3YUYEHHS] PABHOBECHUS:
CTaTUYECKNUH, TUHAMHU4YeCKHil. MccienoBanne paBHOBECHsSI B CUCTEME JKHUIKOCTb - TBEPIOE TEIO.
HccnenoBanue paBHOBECUS B CUCTEME T'a3 - KUAKOCTb. MccinenoBaHne paBHOBECUS B CUCTEME a3 -
TBepAoe Teno. OCHOBHBIE THIIBI CUCTEM, ITAPAMETPhl U UHTEPBAJT UX U3MEHEHUS.

Paznen 2. VccnenoBaHue KMHETHKHM KAaTAIUTHYECKUX pEeaKkIMi B cHUCTeMax ra3 - KaTajau3aTtop U
KUAKOCTh - Karajau3aTop; oOlue MNPUHIMIBI, JIUMHUTUPYIOIIUE CTagud. OKCIEpUMEHTAJIbHbIE
BO3MOXHOCTH HCKJIIOUYEeHUS AU((Y3HOHHBIX COCTABISAIOMNUX. MHOTMOKOMIIOHEHTHBIE CHUCTEMBI,
OPUHLMIBL  "UCKIIOYEHUs" KOMIIOHEHTOB IIPH ONPEIENIEHUH KOHCTaHT M KO3(h(UIINEHTOB.
[TpoTOYHBII peakTop MAEATBHOTO BBHITECHEHHS U €ro MOJIeNb MPUMEHUTEIHHO K OOpaTHOM 3a/1aye.
WnTerpanbubiii v auddepennuanbabiii peaktopsl. Llupkymsiuonnsie yctaHoBkH. CpaBHUTENbHAS
XapaKTEpUCTHKA POTOYHBIX U LUPKYJIALUOHHBIX PEAKTOPOB.

Pa3znen 3. JlaGopatopHble pabOTBHl. MeToabl aHaM3a W KOHTPOJS IPOIECCOB B TEXHOJIOTHH
HEOPraHMYECKUX BEIECTB: MHUKPOCKOMMYECKHH MeTon, Xpomarorpadus, HHU3KOTeMIepaTypHas
azicopOIus a30Ta, TEPMUUECKUI aHAIH3.
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4.00beM yueOHOH THCHMILTHHBI

Bunpl yueOHoI paboThI B 3au. en. B akan. yacax | B actpoHn. yacax
}(I)qﬁelg::M;pIﬁ(:;;mocn JUCHUIIIMHBI IO 8 288 216
AyAUTOpPHBbIE 3aHATHS: 2,7 96,2 72,15
Jlexuuu (Jlek) 0,45 16 12
JlabopaTophsbie paboTsl (JI1ab.) 1,8 64 49
[Ipaktrueckue 3ausarus (I13) 0,45 16 12
Camocrositesibnas padora (CP) 5,29 191,8 143,85
KonTrakTHasi camocTosiTe/ibHasi padoTa 0,01 0,2 0,15
Bun koutpoJs: 3auer ¢ ouenkoi (3a0) - 3a0 3a0
AHHOTAIUA

paboueii mporpaMMbl 1M CUUILTHHBI
«MeToabl HCCJIeJOBAHUS B TEXHOJIOTMU HEOPTaHUYECKUX BelIeCTB»

1. Heab AucHUNIMHBI: TpHOOpETEHNE 00YHAIOIIUMUCS 3HAHUN METOJ/I0B UCCIIEAOBAHUS MTPOILIECCOB
XUMHUYECKON TEXHOJIOTMH HEOPTaHMUECKUX BEIIECTB.

2. B pe3yabTaTe n3y4eHHus JUCHUILIMHBI 00y4al0IIMICA 110 MporpamMMe 0aKkaJaBpuAaTa 10JI2KeH:

Obaaoams ceayoMUMHA TPOGECCHOHATHPHBIMUA KOMIICTCHITHSIMH:

— CHOCOOHOCTBIO TPOBOJUTH AHAIIU3 CHIPhs, MATEPUAJIOB U TOTOBOM MPOIYKIIUHU, OCYIIECTBIATH
olieHKy pe3yabTatoB ananu3a (I1K-10);

— TOTOBHOCTBIO CHCTEMATH3HPOBAaTh M 0000maTh WHQPOPMALKIO TIO HCIOIB30BAHUIO H

dopmupoBanuio pecypcos npeanpustus (IIK-16);

— TOTOBHOCTBIO HCIOJIb30BaTh 3HAHHE CBOWCTB XMMHUYECKHX DJIEMEHTOB, COCIMHEHUU U

MaTepHaoB Ha UX OCHOBE JJIs pelieHus 3a1a4 npodeccruonansHoi aestenpHocTH (I1K-18);

— FOTOBHOCTBIO U3Yy4aTh HAYYHO-TEXHUYECKYI0 MH(OPMAIUIO, OTEUECTBEHHBIN U 3apyOeKHBIH ONBIT

no Tematuke uccienoBanus (I1K-20)

3namo:

- OCHOBHBIC KOHCTPYKIIMOHHBIC MAaTE€pHAIbI, JIA0OpATOPHOE OOOPYIOBaHHWE I H3MEPEHUS U
KOHTPOJISI IABJICHHSI, TEMIIEPATYPhI, CKOPOCTHU Ta30BhIX MOTOKOB;

- METOJIbI CO3/ITaHUS HU3KUX M BBICOKUX JIABJICHHUIA U TEMIICPaTYp;

- OCHOBHBbIC MPHUHIIMIIBI HCCIEIOBAHUS PABHOBECHUI B TE€TEPOTEHHBIX CHCTEMax W KHUHETHKH
TOTIOXMMHUYECKHX M TeTEPOTCHHO-KATATUTHICCKUX MTPOIIECCOB;

- METOJIbl PU3UKO-XUMUYECKOTO aHaIN3a, MPUMEHsIEMbIE U aHAIN3a Pe3yIbTaTOB HKCIIEPHUMEHTA.
Ymems:

- OCYIIECTBIIATH BEIOOP KOHCTPYKIIMOHHBIX MAaTEPUATIOB U MOHTaX JTA0OPATOPHON YCTAaHOBKHU;

- IPOBOJIUTH HJICHTU(UKAITHIO BEMIECTB C MTOMOIILI0 METOIOB (PU3UKO-XMMHUSCKOTO aHAITN3a;

- IPOBOJUTH IKCIIEPUMEHTHI IO 3a/IaHHBIM METO/INKAM;

- aHAIM3UPOBATH PE3YIBTATHI IKCIIEPUMEHTOB;

Bnaoemw:
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- METOJAaMH TEOPETHYECKOTO W JKCIIEPHUMEHTAILHOTO WCCICIOBAHUS DPAaBHOBECHUS M KHHETHUKU
IIPOM3BOJICTBA HEOPTAHUYECKUX BEIIECTB U MATEPHUAJIOB;

- METOZIaMU MaTeMaTHYECKOi 00pabOTKH Pe3yIbTaTOB AKCIIEPUMEHTA.

3. Kparkoe coaep:xxanue 1ucCUMNIHHBI

Pa3znen 1. DkcrnepuMeHTalbHBIC HWCCIEAOBAaHHMS B XHMHUYECKOH TEXHOJOTMH. MaTtemarudeckas
00paboTKa pe3ylbTaTOB »JKCHEepUMeHTa. KOHCTPYKIMOHHBIE MaTepualbl, IPUMEHSIEMbIE B
nabopatopun. [TpuGOpsI At U3MEPEHUST M KOHTPOJISI CKOPOCTH Ta30BOTO TIOTOKA, TEMIIEPATypPhl U
napieHus. [IpUHOMOBI W3ydeHHWs] PABHOBECHS B TETEPOTEHHBIX CHUCTEMaxX: CTAaTHYECKH,
TUHAMUYeCKuid. THUITBI cucTeM, TapaMeTpbl U UHTEpBal UX u3MeHeHHs. OCHOBHBIE METOIbI (PU3UKO-
XUMHUYECKOTO aHaJIH3a.

Paznen 2. ViccnenoBanne KWHETHKH TOIIOXUMUYECKUX M KATAIUTUYCCKUAX PEAKIMA B CUCTEMaXx ra3 -
KaTaJlu3aTop M OJKUJKOCTh - KaTauu3aTop; OOIIMe NPUHIMILI, JMMUTHPYIOUIHNE CTaIuH.
MHOTOKOMITOHEHTHBIC CUCTEMBI, MPHUHIUIBI "HCKIIOYCHUSA" KOMIIOHEHTOB IIPH ONpEACICHUN
KOHCTaHT U K03(ppULineHTOoB.

Paznen 3. JlaGopatopHble paboThl. MeTOnbpl aHalM3a W KOHTPOJS IPOILECCOB B TEXHOJIOTHUH
HEOPTraHMYECKUX BEIIECTB: MHUKPOCKOMHMYECKHH METoM, Xpomarorpadus, HHU3KOTEMIIepaTypHas
aJIcopOIIHs a30Ta, TCPMHUUECKUI aHAIIN3.

4. O0beM y4eOHOH JUCHUIIINHBI

Buner yueGHoI paboTh B 3au. ex. B akan. wacax | B acTpoHn. yacax
)(I)feuﬁlzoﬂM;przf;(:li;moch JUCHHUILIMHBI 10 8 288 216
AyIMTOpHBIE 3aHATHS: 2,7 96,2 72,15
Jlexuuu (Jlek) 0,45 16 12
JIaboparopHbie paboTsr (JIa0.) 1,8 64 49
[Tpaktuueckue 3ausarus (I13) 0,45 16 12
CamocrositesbHas padora (CP) 5,29 1918 143,85
KoHTakTHasi caMocTosiTeIbHAS padoTa 0,01 0,2 0,15
Bun xoutpoJs: 3audert ¢ ouenkoii (3a0) - 3a0 3a0
AHHOTaNus

K y4e0HO# mporpaMmMe JHCHUTIAHBI
«OCHOBBI MEHEIKMEHTA 1 MAPKETHHIa B TEXHOJIOTMU HEOPraHUYECKUX BellecTB»

Heab AUCHUNIMHBI — TOTYYEHHE CUCTEMBI 3HAHUN 0 3aKOHOMEPHOCTAX (PYHKIIMOHUPOBAHUS
NPEINpPUATHIA B CUCTEME HAllMOHAIBHON SKOHOMUKH, MTPEJICTABICHUN B 00JIACTH MEHEKMEHTA U
MapKCTHUHTa, BKIIIOYad METOJ0JIOTHYCCKUEC OCHOBBI 1 3aKOHOMCPHOCTH, Q)YHKIII/II/I, METOAHBI,
OpraHU3alMOHHBIE CTPYKTYPBI, OPTaHU3AIMIO POLIECCOB, TEXHUKY M TEXHOJIOTUIO MEHEDKMEHTA U
MapKeTHHTa B YCJIOBUSIX PHIHOYHON 3KOHOMHKH; 3aJI0KEHIE OCHOB NMPO(eCcCCUOHAIBHON
JeSITeIbHOCTH OaKallaBpoB.

1. B pesyabrare m3yueHusi AUCHMILVIMHBI o0yuyalommiicsi Mo mporpamme 0OakajlaBpuara

JOJIZKeH:
Obnaoams cnenytoumu  odmenpodeccuonanbubiMu  (OIIK) u  npodeccnonansubivu  (I1K)
KOMIIETEHIHSMMU:

139



—TIOHUMATh CYIIHOCTh M 3HAaYeHHE WHGPOPMAIMU B PA3BUTHH COBPEMEHHOT'O HH(OPMAIIMOHHOTO
o0I1ecTBa, CO3HABATH OMACHOCTH U YTPO3bI, BOSHUKAIOIIUI B 3TOM Ipoliiecce, COOII01aTh OCHOBHBIE
TpeOoBaHusl MHPOPMAIIMOHHON 0€30MacHOCTH, B TOM YHUCJE 3alIUThl FOCYAApCTBEHHOU TailHBI
(OIIK-4);

—HUCTOJb30BaTh HOPMATHUBHBIC JOKYMEHTHI IO KadecTBY, CTaHIApTU3AlUU H CepTU(UKAIIH
MPOJAYKTOB U HMX M3JENIUN, 3JIEMEHThl SKOHOMHYECKOrO aHajlu3a B MPAKTHUUECKOH NeATeIbHOCTH
(TIK-3);

—CIIOCOOHOCTBIO  AHAJM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, MNOA0UpaTh 00OpyAOBaHHE,
TOTOBUTD 3asBKH Ha MPHOOpeTeHre 1 peMOHT obopynoBanus (I1K-9);

—TOTOBHOCTh U3Yy4aTh HAyYHO-TEXHUUYECKYIO HH(DOPMALIHIO, OT€YECTBEHHbBIN U 3apPYOEKHBIH OIBIT MO
temaruke uccienoanus (I1K-20).

3namo:

—IPUHLHUIBI COCTaBJICHUS TEXHUYECKOW NOKyMeHTanuu (rpadukoB pabOT, MHCTPYKIUH, IUIaHOB,
CMET, 3asiBOK Ha MaTepHalbl U 000pyIOBaHUE) U JP.;

—TCOPETHYECKHE OCHOBBI M METOIbI BBIPAOOTKH IIeNIei U cTpaTeruu OM3Heca,

—TPUHIUIB  TMOATOTOBKH JOKYMEHTAIIMM JUISl CO3JaHUS CHCTEMbl MEHE/DKMEHTa KadecTBa
MIPEAITPHUSATHS;

—METO/IbI ¥ TEXHOJIOTUU NIPUHATHS U PEATTU3AIIUU YIIPABICHYCCKUX PEIICHUN.

Ymemy:

- COCTaBIIAATh 3asBKU Ha 000PYIOBAHHUE;

- pa3pabaThIBaTh TEXHHUUECKYIO JOKYMEHTAIIHIO;

- IPUHUMATD YIIPABICHUYCCKHUE PEIICHUS U OPTAaHU30BBIBATH X BHITIOJHCHICE,

- cobupatb, 00pabaThIBaTh U UCIIOJIB30BATh YIIPABICHUYECKYIO HH(OPMAILIUIO;

-paboTaTh ¢ yrmpaBICHYCCKOW JOKYMEHTAIUCH, IMOJIb30BAThCs 3aKOHAM, HOPMaMHU U TIPaBUJIAMHA
aIMUHHUCTPATUBHOU JESITETbHOCTH;

- pacrpenensaTh 00I3aHHOCTH H OTBETCTBCHHOCTH;

- UCMOJIb30BaTh METO/IbI MOTHBAIIMH [I€PCOHAA;

- KOHTPOJIMPOBATh M PETYIMPOBATH UCITOJIHEHUE TUIAHOB.

Braoemy:

- HaBBIKaMU TIPUMEHEHUS ONITUMAJIBHBIX ITOAXO0/I0B JIJIsl JUATHOCTHKY U aHAJIM3a PhIHKA;

- METOJIaMU PYKOBOJICTBA MIEPCOHAIIOM;

-uHCTpyMeHTaM# 3(H(HEKTHBHOTO YIIPABICHUS MPEATPUITHEM.

2. Kparkoe conep:kanue JUCHHIIHHbI

Pa3nen 1. OcHOBBI ynpaBJieHUsI PeANPUSITHEM

1.1 Beeoenue. Ilpeomem, memoo u cooeprcanue oucyuniunvt « OCHO8bl MEHEIHCMEHMa U
mapkemuneay. Teopus yhnpaBlIeHUS: YIpaBICHUE KaK IMOTPEOHOCTh W Kak (akTop ycrexa
JESTENIbHOCTH, CYITHOCTh W COJEp)KaHUE YIpPaBIEHUS, MECTO TEOPUU YIPABICHUS B CHUCTEME
COBPEMEHHBIX 3HAHWH, crlenuduKa YIpaBICHUYCCKOW ICSITEILHOCTH, COBPEMEHHBIC MPOOJIEMBI
yrpaBneHus. ['eHe3nc Teopun ynpaBiaeHHs: yIpaBiIeHUECKUE PEBOOINH, BOSHUKHOBEHNE HAYYHOU
TEOPUH YIIPABJICHUS, ICTOKUA U TCHACHIIMHA PA3BUTHS POCCHICKOTO YIPaBIICHUS. 3aKOHOMEPHOCTH H
MIPUHIIUIIBI YIIPABIEHUS: CYyOBEKTUBHBIE U 00BEKTUBHBIC ()aKTOPHI B YIIPABICHUU.

1.2 Cucmema ynpaenenusa npeonpusamuem u ee cmpykmypa. OQuenka r¢pgpekmuenocmu
ynpagnenus. CucreMa yNpaBieHHs: TOHATHE CUCTEMBI YIpaBJICHHs, pacrupeselieHne (yHKIUH,
MOJTHOMOYHMI ¥ OTBETCTBEHHOCTH, MPUHITUIIBI IOCTPOCHUS CUCTEM yrpaBieHus. LlenTpanuzamus u
JEICHTpAIM3aIMs  YIPaBJICHUS, JCJIETHPOBAaHKWE IIOJITHOMOYMH B  TIpoIeccax  yIpaBJICHHS.
OpranuzanuoHHas CTpyKTypa U ee Buiabl. OcCHOBHbIE MOHATHS A(G(HEKTUBHOCTH YIPaBICHHUS.
[Toxazarenu 3 PeKTUBHOCTHU YIIPABICHHUS.

Pa3nen 2. OcHOBBI MeHEIKMEHTA
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2.1 llenu 6 cucmeme ynpasnenus. Pazpadbomxa cmpamezcuii u nianoe opeanuzayuu. 1lenn
W 1IeJIeTIoJIaraHue B YIPABICHUU: POJb LETH B OpPraHU3alMM W OCYIIECTBICHHH IPOLIECCOB
yhpaBieHus, KjIaccupuKanus 1ejei, IocTpoeHue AepeBa 1LeNeil; coueTanue pazHooOpas3us Lueneu u
GYHKIIMI MEHEDKMEHTa; CHCTeMa YIPAaBJICHHUS MO MEsIM; CTPATeTHUs M TaKTUKA YIPABJICHUS.
CymHOCTB, IPUHLIUITBI M METObI IIaHupoBanus. [Ipouiecc BeipaboTku cTtpaTterun. @opMbl TEKYILIETO
MJIAaHUPOBAHUSL.

2.2 Texnonozusa pazpabomku u RnPpuHAmMUA YHPAGIEHUeCKUX peuteHull. PazpaboTka
VIPaBICHYECKNX  PEIICHWW: TMOHATHE W KjIacCH(UKAIUs  yIpaBICHYCCKHX  PEIICHUH,
OCHOBOIIOJIATa0IIME JIEMEHTBI I€ITEIbHOCTH, YCIOBUS U KPUTEPUU MPUHATHUS PELICHHH, TPOLIECC U
MOJICJIM MIPUHATHS YIPABICHUECKUX PEUICHUH, peau3aliis ynpaBIeHYECKUX PEIICHUM.

2.3 Bracmo 6 cucmeme ynpasienus. 1uoepcmeo u cmuib ynpaegienus. OTHOLICHUS BIaCTH
B CHUCTEME YIPABJICHUS: MOHATHE U TUIIOJIOTHS BJIACTH; BJIACTh U aBTOPUTET MEHEKEPA; MPU3HAKH,
bakTopbl U MPOSBICHUS HEYIPABISIEMOCTH; MCTOYHHMKH BJIACTH B YIPABICHUU OpraHu3aluei;
NapTHEPCTBO B IMpolleccax MeEHeKMeHTa. JIuaepcTBO W CTWIb YOPABJICHUS: MPOLIECCHI
(dbopMUPOBaHUS U OCHOBHBIE COCTAaBJISIONINE JIUEPCTBa, hopMabHble U HedopMaabHble (HaKTOPHI
JTUJEPCTBA, MPOSIBIICHUE JINICPCTBA B CTUJIC YIIPABIICHUSI, TCHICHIIUS PA3BUTHS CTHIISI YITPaBJICHUSI.

2.4 Momueayuonnsie 0cHo6bl ynpasieHus u Kougaukmol. MoTuBalus AESITEILHOCTH B
YIOPaBJICHUU: MOTHUBBI JEATEIHLHOCTH YEJIOBEKAa M WX POJb B YIPABICHWU, OCHOBHBIC TOHITHS U
JIOTHKa Mpoliecca MOTUBAIUH, (haKTOPbl (POPMHUPOBAHHS MOTHBOB TPY/a; UCIIOJIb30BAHUE MOTHBAIIMH
B MpaKTUKe MEHeKMeHTa; (akTopsl A()(PEKTHBHOCTH MOTHBAIMH; COBPEMEHHBIC KOHIICTIIIHH
MoTHUBalMK. ['pymnmnoBas TuHAMUKAa W KOHQIMKTBI: POJIb TPYIIBI B MOBEICHUU U ACSITEILHOCTU
4yesnoBeka, (OpMHUPOBAHKUE TPYII, B3aUMOJCUCTBUSL B TPYIIE U B OpraHU3AIMHM; BO3HUKHOBEHUE,
MPOSIBIICHUE U PA3HOBUAHOCTH KOH(IUKTOB, BIUSIHUE KOH(MINKTOB HA YIIPaBIICHUE.

Pa3nea 3. OcHOBBI MapKeTHHTIA.

3.1 Mapkemune KaKk cucmema ynpaeieHus, pecyiuposanusn u uzyuenusa pvinka. llousarue
MapKETHUHTa, TIPOUCXOXKIECHNE U CYIIHOCTh MApKETHUHTa, IeIM MapKeTHHra. OCHOBHBIE MPHU3HAKH
MapKETHHIOBOro cTuiis ympaBieHus. Konuenuuu mapketuHra. OCHOBHBIE BHJBI MapKETHHTA.
MapxketuHrosas cpeaa.

3.2 Komnnexkc mapkemunza. Ocnosénvie mapkemunzoevie uncmpymenmsut. Conepxanue u
mpoliecc ympapieHus MapkeTHHroM. OcHOBHblE (YHKIIMM MapkeTuHra. ToBapHas, II€HOBas,
cObITOBas ¥ KOMMYHUKAIIMOHHAsi MOJMUTUKU (upMbl. ToBapHble cTpareruu. Pa3paboTka HOBBIX
TOBapOB.

3. O0beM yueOHOH AMCUMILIMHBI:

B
Bunsr paboueii paboTsl 3a4eTHBIX | B akazmeM. dacax
eIMHUIIAX

O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
KonrtaktHas patdora (KP): 1 32
Jlexruu (JIek) 0,45 16
[Tpaktuueckue 3ansatus (I113) 0,45 16
JlabopaTopnsbie 3ausaTtust (JIab) - -
CamocrositesbHas padora (CP): 2,1 76
[ToaroToBKa K KOHTPOJIBHBIM 3aHSITHSI /9K3aMEHY 2,1 76
Bupa koHTpOJISi: 3a4eT 3a4er
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B
Buapr paboueit paboTh 3a4ETHBIX B actporom.

SIMHUIIAX Hacax
O01asi TPY10€MKOCTh JMCHUIIHHBI 0 Y4eOHOMY IIaHy 3 81
Konrakthas pa6ora (KP): 1 27
Jlexumu (Jlek) 0,45 12,15
[Tpaktuueckue 3ausarus (113) 0,45 12,15
JlabopaTopnsbie 3ansatust (J1ab) - -
CamocrositesbHas padora (CP): 2,1 56,7
[ToaroToBKa K KOHTPOJIBHBIM 3aHSITHS /9K3aMEHY 2,1 56,7
Bua koHTpOJIA: 3aueT 3a4yer

AHHOTAIUA

padoueii mporpaMMbl THUCIHUIIIHHBI
«OCHOBBI TEXHHYECKOT0 PeryJIipoBaHusi
U yIpaBjieHHe Ka4eCTBOM B T€XHOJOTUM HEOPraHMYECKUX BelleCTB)

1. Henp AMCHUIVIMHBI — HAayYUTh CTYACHTOB NPUMEHSTh KOHTPOJIBHO-U3MEPHUTEIbHYIO U
UCIBITATEIbHYI0 TEXHHKY, METOJaM U CpEICTBAM TEXHUYECKOIO PEryJMpOBaHUs, METO/1aM
KOHTPOJISI KAUeCTBa BBIITYCKAEMOU MPOLYKIMH, COBPEMEHHBIM CUCTEMAM YIIPABJICHUS KAYECTBOM.

2. B pe3yabTare HM3y4eHHs IHCUHMIUIMHBI oOydawumiicas mo mnporpamMme OakajaBpHaTa

JOJIZKeH:

Obnadams CIETYIONUMU KOMITETCHIIUSMU:

— TOHHMMATh CYIIHOCTh M 3Ha4Ye€HHE MH(POPMALUU B PAa3BUTHH COBPEMEHHOTO MH(OPMAITMOHHOTO

o011ecTBa, CO3HaBaTh OIACHOCTb U YIPO3bl, BOZHUKAIOLIMNA B 3TOM IIpoliecce, COOI0AaTh OCHOBHBIE

TpeGoBaHus MHPOPMALIMOHHOM 6€30IaCHOCTH, B TOM YHCIIE 3allIUTHI rocynapcTBeHHon TaiHbl (OITK-

4);

— HCMOJb30BaTh HOPMATHBHbBIE JOKYMEHTBHI IO KayecTBY, CTAHIApTH3ALMM M CepTHU(HUKALMU

MPOJYKTOB U UX U3/EHI, 2JIEMEHThl SJKOHOMUYECKOT0 aHaIu3a B paktuieckoi aedarenbHoctu (I1K-

3);

— CHOCOOHOCTBIO aHAIM3WPOBAaTh TEXHUUYECKYIO JOKYMEHTAlMIo, Moa0upaTh 000pyJOBaHUE,

TOTOBUTH 3asBKU Ha MPUOOpeTeHre U peMoHT obopynoBanus (I1K-9);

— TOTOBHOCTb U3y4aTh HayYHO-TEXHUYECKYIO MH(OPMALIMIO, OTEYECTBEHHBIN U 3apyOeHBIN OIBIT

no Temaruke uccnenoBanus (I1K-20).

3namo:

- 3aKOHOJIaTeJIbHbIE U HOPMATHUBHO MPaBOBBIE AKThl, METOJIMYECKUE MATEPUAIIBI [T0 TEXHUUYECKOMY

peryJIupoBaHHUIO;

- TEepCHeKTHUBBl TEXHUYECKOIO0 Pa3BUTUS U  OCOOCHHOCTH JI€ATENbHOCTH  OpraHU3alUi,

KOMIIETEHTHBIX Ha 3aKOHO/1aTeIbHO-IIPABOBOIM OCHOBE B 00JIACTU TEXHUYECKOTO PETYJINPOBAHMUS;

- OCHOBBI TEXHHUYECKOTO PErYIMPOBaHUS.

Ymemo:

- TPUMEHATh METOJbl M TPHUHIUIBI CTaHJIAPTU3ALMHM NpHU pa3pabOTKe CTaHAApTOB MU JPYTUX

HOPMAaTUBHBIX JOKYMEHTOB;

- TPOBOJUTH MOJTBEP)KIECHHUE COOTBETCTBMSI MPOJIYKIMH, MPOLECCOB U YCIYT NPEAbSIBISIEMbIM

TpeOOBaHUSIM;

- TPUMEHSATH METOJIbl KOHTPOJIS U YIIPABICHUS KAUYECTBOM;
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- aHaTM3HUPOBATh JJAHHBIE O KAUeCTBE MPOAYKIIMH U ONPEAeIATh IPUUUHBI Opaka;
- HCHOJb30BaThb KOMIIBIOTEPHBIE TEXHOJIOTMM IS IUIAHUPOBAHMSI M IPOBEACHMSI paboT 110
TEXHUUYECKOMY PETYJINPOBAHMUIO.

Braoemy.:
- HaBbIKaMH HCIIOJIh30BAHUS OCHOBHBIX HHCTPYMECHTOB YIIPaBJICHHS Ka4ECTBOM;
- HaBbIKaMH O(OPMJICHHSI PE3yJIbTATOB MCIIBITAHUI U PUHATHS COOTBETCTBYIOIIUX PCIICHHIA;

- HaBbIKaMH O(QOPMJICHHSI HOPMATHBHO-TEXHUYECKON JTOKYMEHTAIIHH.
3. Kpartkoe conepxanne IHCHMIIIMHBI

Paszoen 1.
1.1 Beegenne. 3akon P® «O TexHMYeCKOM peryJiupoBaHHN.
Mepbl TEXHMUYECKOI'O peryjJupoBaHMs, OCHOBAaHHbIE Ha 3aKOHOJATEIbCTBE 00 OTBETCTBEHHOCTH 32
Ka4eCcTBO U 0€30MaCHOCTb MOCTABIISIEMON MPOAYKINH («3aKOH O 3alUTE MPaB MOTPEOUTEICH).
1.2 HeoTBpaTHMOCTb OTBETCTBEHHOCTH M3rOTOBHUTE/ISI H OPTaHU3ALMH B LelH «U3TO0TOBUTE/Ib-
NnpoAasel- NOTPeduTeb».
HenoOpokauectBenHas npoaykuus. MckaxxeHHass nHpopmanus o (akTHYECKUX XapaKTepUCTUKaX
npoaykuuu. @anscuduurpoBanHas npoaykius. OTBETCTBEHHOCTb IPOJIaBLa U U3TOTOBUTEIIS.
1.3 loxa3aTeabcTBO J00POKA4YECTBEHHOCTH peau3yeMoi NMPOAYKIHMHU U3roropuresiemM. CBssb
MesKay HaJandueM JedeKTa U BeJMYHHO ymepoa.
KavecTBeHHast MpOAyKLUA-YCIOBUE BBDKUBAHUS (PUPM B KOHKYPEHTHOH Oopboe.
1.4. Texunuyeckoe peryJiupoBaHHe, OCYLIeCTBJIsieMOe FOCYyAapCcTBOM B 00J1acTH 0e30MacHOCTH
NpoayKToB. TexHuYeckHne perjaMeHThbl U OLIECHKA COOTBETCTBHSI.
Bunbl Texanueckux perinamenToB. ColiepikaHue TEXHUYECKUX perjaameHToB. [IpaBuia moctpoeHusi.
1.5. ®opMBbI TEXHHYECKOT'0 PeryJIMpOBaHHUS.
[TonTBep:k1eHNE COOTBETCTBHUS, FOCYAAPCTBEHHBIA KOHTPOJIb, HAA30P.
1.6. AkkpeauTanus Kak (ppopmMa rocyiapcTBeHHOI0 TEXHUYECKOr0 peryJiupoBaHusl.
Llenn ¥ MPUHIUIBI AaKKPEIUTAIIMHA. AKKPEIUTAIMS OPTaHOB IO CEPTU(PHUKAIMHA U UCIBITATEIHHBIX
nabopatopuii. CepTuduKaiOHHbIE UCIIBITAHUS MIPU aKKPEAUTALMH. 3apyOeKHasi aKKpeaUTaLUs.
1.7. Mepsbl, npeaycMAaTpPUBAKIIHE WCIOJb30BaHHE [O00POBOJBbHBIX CTAHIAAPTOB WU
100pOBOJILHOM cepTH(UKALNH.
KauectBo. BHenpenue cucrem kadectBa. OOydueHue u HHGOPMHUPOBAHHUE TOTPEOUTEIEH.
1.8. IlpuHuunsl 1 GopMbI NOATBEPKACHUS COOTBETCTBHA. CXEMBI.
Paznen 2
2.1 MeToan4yecKkne OCHOBBI YIIPaBJICHUSI KAYeCTBOM.
Craguu )KM3HEHHOTO LIUKJIa POAYKIUK. MeTo/ bl OIIeHKH KadecTBa npoaykuuu. CTanaapTu3anus B
yIpaBJIEHUHN KauyecTBOM - MexiyHapoHble ctannapThl cepuu 9000. 3apyOexHbIil 1 OTeUeCTBEHHBIH
OTIBIT YIIPABJIEHUS KAUYECTBOM.
Konuenmus «Bceob1ero ynpapieHus KayeCTBOM.
MerTtponoruueckoe obecrieueHrue KauecTBa MpoIyKIUH.
2.2)InneH3upoBaHne. AKKpeAUTAI M.
3aKOH O JULEH3UPOBAHNH.
2.3 Ceprupuxanus Kak npoueaypa NoATBepKIeHNs] COOTBETCTBHS.
2.4 IlpuHuunsl 1 (pOpMbI MOATBEPKICHUS COOTBETCTBHUS.
2.5 Cxembl cepTuHUKALNHU U 1EeKJIAPHPOBAHMSA.
Onucanue cxem neknapupoBanus (11-71) u cepTudukanuu.
2.6 JloOpoBoIbHOE NOATBEPKICHHE COOTBETCTBHSI. JKCIOPTHpPYeMas W HMIIOPTHpPYyeMas
NPOAYKIUS, MOJIe:KAINAS 003aTeJIbHOMY NMOATBEP:KIeHHI0 COOTBETCTBHS.
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YcnoBus BBO3a Ha TeppUTOpHUI0 Poccun mpoyKIuu, MoaIexkKaIie 00s3aTeIbHOMY MOITBEPKACHUIO
COOTBETCTBHAL.
4. O0beM yuyeOHOM TUCUMILINHBI:

B 3aueTHBIX B akangem.

Bujel yaeOHOM paboThI eUHALIaX yacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 3,0 108
AyIUTOPHBIE 3aHIATHS: 0,89 32
Jlexmm (Jlek) 0,45 16
Jlaboparopubie paboTs (JIab) - -
[Tpaktuueckue 3austus (I113) 0,44 16
CamocrositesibHas padora (CP): 2,11 75,8
[ToaroToBKa K KOHTPOJIBHBIM paboTam 0,28 10
Jpyrue BUIbI cCaMOCTOSTEILHON pabOThI 1,83 65,8
Buj KOHTpoJIsA: 3a4eT - 0,2

B 3auetHBIX B actpoH.

Bunst yueOHOI paboThI eAUHHULIAX yacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
AYJAUTOPHBIE 3aHATHSI: 0,89 24
Jlexmm (Jlek) 0,45 12
JlaboparopHsie paboTs (JIab) - -
[Tpaktnueckue 3austus (I13) 0,44 12
CamocrositeabHas padora (CP): 2,11 56,85
IToaroToBKa K KOHTPOJIBHBIM paboTam 0,28 75
Jlpyrue BUIBI CAMOCTOSITENIEHOW PaOOTHI 1,83 49,35
Bujx koHTpOJISI: 3a4eT - 3auer

AHHOTANUA
paboueii MporpaMMbl 1M CHUIITHHbBI
«OCHOBBI NPOECKTHPOBAHUS M 000PY10BaAHHE XUMHYECKUX NPOU3BOACTB)

eap TuCHMNINHBL:

— npuoOpereHue  OoOydalOIIMMHUCA ~ 3HAHUM  OCHOB  OpraHU3allid  MPOMBIIUIEHHOTO
IPOEKTHPOBAHUS;

—  KJaccu(UKaluu, KOHCTPYKIIMKA U KOMIIOHOBKH TE€XHOJIOIMYECKOT0 000pYI0BaHUS;

—  HAaBBIKOB BBINOJIHEHHS TIOBEPOYHBIX MEXAHUYECKUX PACUETOB M CAMOCTOSTEIBHOM paboOTHI €O
CIPAaBOYHOU TEXHUUECKOM JIUTEPATypOl U MPOrpaMMaMH JJIsi BBITOTHEHUS YEPTEkKEH.

2.B pe3yabrare wu3y4YeHUs] AUCHUIUIMHBI CTYAEHT J[0JLKeH 00Ja1aTh CIEIYIONIMMA

npodeccuonanbHpiMu komneTeHuusiMu (I1K):

IIpogheccuonanvhuix:
- CIIOCOOHOCTh aHAIM3UPOBATH TEXHUYECKYIO JOKYMEHTAIUIO0, TO0UpaTh 000py10BaHUE, TOTOBUTh
3asBKU Ha TIprHoOpeTeHue U peMoHT obopynosanus (ITK-9);
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- TOTOBHOCTb HMCII0JIb30BaTh 3HaHHE CBOWCTB XUMUUYECKHX 3JIEMEHTOB, COEAMHEHUI U MaTepUaJIOB Ha
UX OCHOBE JUIs PeIIeHHs 3a1a4 nmpodeccuoHanbHoi nesrensHoctr (I1K-18);

3namo:

- OCHOBHBIE TPHUHIMIIBI ~ OPraHU3AIUM  TMPOCKTUPOBAHHS  MPENNPUATHH  XUMHUYECKOU

IPOMBIIIJICHHOCTH;

- OCHOBHBIE CTAJNH IPOCKTHPOBAHUS;

- [IOCJIeI0BATEIbHOCTD Pa3padOTKN TEXHOJIOIMUYECKON CXEMBI;

- TpeOOBaHUs, MPEIBIBIIEMbIC K TEXHOJIOTHUYECKOMY 000PYI0BaHHIO;

- KJIacCCU()MKALMU TEXHOJIOTHYECKOT0 000PYA0BaHUS;

- OCHOBHBIC 3JIEMEHTHl KOHCTPYMPOBAHHS XUMHUYECKHX almaparoB (MaTepHalsibl, UX CBOWCTBA;

3alMTa OT KOPPO3UH; TEIUIOU3O0JISALMS U Ap.);

- 0COOEHHOCTH amnmaparoB, padOTAIOMIMX MO aTMOC(HEPHBIM, U30BITOYHBIM JIaBICHUEM;

- OCHOBHbI€ XUMHUYECKHUE ITPOU3BOCTBA U OOLIME 3aKOHOMEPHOCTH XUMUYECKUX NTPOLIECCOB,;
Ymemo:

- BbIOMpATh CTAHAAPTHBIE AJIEMEHTbl TEXHOJIOTMYECKUX allapaToB M IPOBOJAUTH ITOBEPOUYHBIE

pacueTsl 1Mo TaHHBIM HCTOYHUKOB TEXHUYECKOH JIUTEPaTyphI;

- QHAJIM3UPOBATh PE3yJIbTAThl PACUETOB;

-aHAJIM3UPOBATH B3aUMOCBSI3b TEXHOJOTHUYECKUX, KOHCTPYKTUBHBIX M MEXaHHUYECKHUX OCOOCHHOCTEH

anmapara;

- COCTABJIATH CEUU(UKAUIO TEXHOIOTHYECKOTO 000PYI0BaHUS;

- KOMIUIEKTOBATh CXEMbl HEOOXOIMMBIM TEXHOJIOIMUECKUM 000py10BaHUEM;

- BBITIOJIHATH M YMTATh YEPTEKH alIapaToB U CXEM TEXHOJOTHUECKUX MPOIIECCOB;

- UCIIOJIb30BaTh MAKEThl NMPHUKIAJHBIX Mporpamm s opopmienus rpapudeckoit yactu KIT u 11

XHUMHKO-TEXHOJIOTMYECKHX allapaToB U TEXHOJIOTHUECKUX CXEM;

Braoemy:

- HaBBIKAMU TIOJIH30BAHUS TEXHUUECKOW JJOKYMEHTAINH;

- HaBbIKAMU Pa3pabOTKU MPUHLUIHAIBHONW U TEXHOJIOTHYECKOM CXeMbl IPOU3BOICTBA;

- IPOTPAaMMHBIMH CPEICTBAMU JIJISl IIOCTPOCHUS TEXHOJIOTHUYECKHX aIlapaToB U CXEM.

3. Kparkoe coaep:kanue THCHUTIIAHBI

Paznen 1. Benenme B mnpoexkTupoBanme. IIpoekTHO-cMeTHas JOKyMeHTalus. TexXHUKO-
HKOHOMHUECKOE 000CHOBaHHE MpoeKTa. VIcXonHble TaHHbIE M TPOSKTUPOBAHUS TPOMBIIIUIEHHOTO
XUMHYECKOTO TPOU3BOACTBA. XHUMHYECKHE NPEeaNpHUsaTHs, CTpyKTypa. OCHOBHBIE JTambl H
opraHu3anus IPOeKTUPOBAHUS XUMUUECKUX ITPOU3BOLCTB.

Pazgen 2. OcHOBBI NPOEKTHPOBAHHMA XHUMHYECKOro oOopyaoBanus. Kiaccudukamnms
MaTepHajoB, XMMUKO-TEXHOJIOTHYECKUX TMpoLEeccoB M obOopynoBanus. OOmme TpeOoBaHUS K
000py/I0BaHUIO, TMPEAYCMOTPEHHBbIE OCHOBHBIMHM HOPMAaTHUBHBIMM JIOKyMeHTaMu. [lpaBuia
KOHCTPYUPOBAHMS TEXHOJIOTUYECKOTO OOOPYAOBAaHUS M TEXHOJOTHS €ro W3rOTOBJIEHUS. 3alauu
TEXHOJIOTMYECKOT0 M MeXaHudyeckoro pacuertoB. Kiaccuduxamus cuia M HanmpsDKEHUH, MPUYMHBI
BO3HUKHOBEHUS U MX nocneactsus. Knaccudukanus nepopmannii. Kputepun u anroputm Bbibopa
KOHCTPYKIIMOHHBIX MaT€pPHAJIOB.

Pa3znen 3. Pacuer OCHOBHBIX Y3JI0B M JeTajieii XMMHKO-TEXHOJIOTHYECKOro 000py10BaHMUS.
MemOpaHHas TEOpUsi B MEXaHUYECKHX pacueTax U OCHOBHbIE JomyIIeHus. OCHOBBI MEXaHUYECKOTO
pacdyera OTHENbHBIX JJIEMEHTOB TEXHOJIOTMYECKUX allaparoB ¢ HCIOJb30BAaHUEM JaHHBIX
CIPaBOYHOM TEeXHUYECKOW nuTeparypbl. Kiaccudukamus U pacyeT TOHKOCTEHHBIX 000JIOYEeK Ha
IPOYHOCTh, KECTKOCTh M YCTOWYMBOCTh KOHCTPYKLHMHU. DIMIOPHl CHJI M U3rMOAIOIIUX MOMEHTOB,
BO3HUKAIOIIKUX B oOosiouke anmapaTta. Kmaccuduxarus, KOHCTPYKIMS M MEXaHHYECKHI pacder
TEINIOOOMEHHBIX ~anmnapaToB JKECTKOW KOHCTPYKIMM M C KOMIIGHCAIlMed TeMIepaTypHbIX

145



HaINpsDKEHNH; KOJIOHHBIX allllapaTOB BBICOKOTO JABJICHMS, PEAKLIMOHHOTO 00opynoBaHus. diaHupl,
Ha3zHaueHUe, KJIacCu(uKaIys, pacyeT 1 OCHOBHBIE TapaMEeTPhI /Ul BEIOOpa CTaHIapPTHBIX 3JIEMEHTOB
10 CITPAaBOYHOM TEXHUYECKOM JINTEPATypE.

Pa3znen 4. KypcoBoii npoekT. TeXHHKO-?KOHOMHUYECKOE OOOCHOBAaHME CIOCO0a MPOM3BOACTBA

HEOpPraHMYECKUX BellecTB. Bpibop TexHomoruyeckoro obopynoBanus. llpunHnunuanbHas
TEXHOJIOTUYECKAs CXEMA.
B 3auernpix | B akagem. B actp.
Bunbt yue6HOI paboThI SIMHAIIAX gacax gacax
Oo0mas Tpy10eMKOCTh JUCHUILUINHBI 110 YIeOHOMY IJIAHY 4 144 108
KonrakrHas padora: 1,33 48 36
Jlektuu (JIek) 0,44 16 12
IIpaktudeckue 3ausatus (I[13) 0,89 32 24
JlaGopaTopus - - -
CamocronTenabHas padora (CP): 1,67 60 45
CaMOCTOsATENbHOE U3YYCHUE Pa3/IeNoB AUCIUTUTHHEI 1,67 60 45
ATTecTalMOHHASI KOHTAKTHAsS padoTa 0,01 0,4 0,3
Bun xontpoas: Jxk3amMeH 1 35,6 26,7
8 cemecTp
Bujipr yqebnoii padoTel B 3aueTHBIX B akanem. B actpon.

eIMHATIAX gacax gacax
O01as Tpy10eMKOCTh JUCHUIIIUHBI 10 2 79 54
y4eOHOMY IJIaHY
KonTakTHas padora: 1 36 27
Jlexmmm (Jlek) - - -
Jlaboparopusie 3ansaTus (J1ad) - - -
[TpaxTrueckue 3ansatus (I13) 1 36 27
CamocrositenbHas padora (CP): 1 35,8 26,84
ATTecTallMOHHAsI KOHTAKTHAas padoTa 0,006 0,4 0,3
Bun xontpous: 3a0 - - -

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«O0opynoBaHNe U OCHOBBI IPOEKTHPOBAHUS NMPOU3BOACTB
OCHOBHOTI'0 HEOPraHNYECKOr0 CMHTE3a)»

1. Heab AMCUMIIMHBI COCTOMT B TNpHOOpeTeHHM OakanaBpaMH 3HAHUH MO 000pPYIOBaHMIO
MIPOM3BOJICTB HEOPTaHWYECKHUX BEUIECTB, BIIAJCHWU OCHOBAMH IPOEKTUPOBAHMSA, OO0JIQTaHUU
HaBBIKAMU BBIOOpA M MHXEHEPHOH OLIEHKU 00OpYyIOBaHMS NSl ammapaTypHOro ohopMIIEHUs
MPOIIECCOB, YMEHHH OCYIIECTBIISITh TEXHOJIOTHMUYECKHE pacueThl M aHAM3UPOBATh Pa3IIMYHBIC
BapHaHTHI CXEM aIllapaTypHoro ohopMiIeHus: 1 KOMIOHOBKH IPOU3BOICTBA

2. W3yyenme mucuumiuHbl «OO0OpYyIOBaHWE W OCHOBBI TPOCKTHPOBAHUS 3aBOJOB OCHOBHOTO
HEOPraHMYECKOro CHHTe3a » IMpH MOATOTOBKE oOydwarommuxcs no Hampasienuto 18.03.01
«XUMUYECKas TEXHOJIOTHS» CIIOCOOCTBYET (POPMUPOBAHUIO CIEAYIOIINX KOMITETCHITHI:

Ilpogheccuonanvhuix:
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- CIOCOOHOCTDH aHAM3UPOBATh TEXHUYECKYIO TOKYMEHTANNIO, TOAOHpaTh 000pyI0BaHHE, TOTOBUTh
3asBKM Ha puoOpeTenue u peMoHT ooopynosanus (I1K-9);

- TOTOBHOCTH HCIIOJIb30BaTh 3HAaHNE CBOWCTB XUMHUYECKUX 3JIEMEHTOB, COSJIMHEHUI U MaTePUAJIOB Ha
UX OCHOBE JUIs pelleHHUs 3a1a4 npodeccuonanbroit aesreapbroctu (I1TK-18);

B pesynprare usydenus aucuuiuimHbel «OOOpyIOBaHHE U OCHOBBI NPOEKTHPOBAHHUS 3aBOJIOB
OCHOBHOI'O HEOPTaHUYECKOTO0 CUHTE3a» CTYAEHT JOJIKEH:
3HAMDb!
- OCHOBHBIE TEHJICHIIUU PA3BUTHSI XUMUYECKON IIPOMBILUIEHHOCTH;
- OCHOBHBIE CTAJMU IPOSKTUPOBAHUS NPEANPUATUH XUMUYECKOH TPOMBIIIIEHHOCTH;
-MCXOJIHbIE JTaHHBIE JJI IPOEKTUPOBAHUS TPOMBIIIJIEHHOI'O XMMHUYECKOT O IIPOU3BO/ICTBA;
-[10CJICI0BAaTEIbHOCTh ~ BBIIIOJHEHHUSI MPOEKTHBIX  pPacyeToB, OCOOEHHOCTH  BBIITOJHEHMS
MaTepUaIbHBIX U TEIJIOBBIX PACUETOB TUIIOBBIX IPOLIECCOB HEOPTAaHUUECKON XUMUU;
-Tpe0OBaHuUs, IPEABABISIEMbIE K TEXHOJIOTHYECKOMY 000PYA0BaHUIO;
-KJIacCU(PUKAIMI0O M OCOOEHHOCTH KOHCTPYKIMH OOOPYAOBaHHS MJIsi TPOBEICHHUS XHUMHUKO-
TEXHOJIOTUYECKUX MTPOLIECCOB;
ymemv:
-J1aBaTh TEXHUKO-3KOHOMHUYECKOE 000OCHOBaHHE IPOCKTA;
-BBIOMPATh CTAaHAAPTHHIE DJIEMEHTHI TEXHOJOTHMUYECKUX allapaTroB U IMPOBOJIUTH WH)KEHEPHBIC
pacyeTsl 10 JaHHBIM UCTOYHUKOB TEXHUYECKOH JIUTEepaTyphl;
-BBIIIOJIHATH MaTepUajIbHbIE, TEXHOJIOTUUECKUE, TEIJIOBbIE PACUETHI IPU IPOEKTUPOBAHUU;
-aHAJIM3UPOBATH PE3YJILTAThl PACUETOB;
-aHaJIM3UPOBAaTh  B3aUMOCBSI3b  TEXHOJOTMYECKHX, KOHCTPYKTUBHBIX M  MEXaHHYECKHUX
ocoOeHHoOCTel annapara;
-COCTaBJISITh CHEIM(PHUKALNIO TEXHOJIOTHIECKOTO 000pyIOBAHNUS;
-MCIOJIb30BaTh MAKeT MPUKJIAIHBIX Mporpamm ais odpopmiienus rpaduueckoit yactu KII u JI1
XUMHUKO-TEXHOJOTUYECKHUX alllapaToB U TEXHOJOTHYECKUX CXEM;
enademsn:
-HaBbIKAMH MTOKCKA, MOJIb30BAHMSI U aHAJIN3a TEXHUYECKON JTOKYMEHTAIINH;
-HaBbIKAaMM pPa3pabOTKH NPUHIUIHATIBHON M TEXHOJOTHMYECKOM CXEeMbl MPOM3BOJCTBA U €€
KOMIUIEKTOBAHUSI HEOOXOJUMBIM 000PYAOBAHUEM;
-HaBbIKaMM pa3pabOTKU U TpapUuecKoro M300pakeHUs amnaparypHO-TEXHOJIOTHYECKUX CXEM,
TUIIOBOTO OOOPYJIOBAHMSI M €r0 OTAEJIBHBIX Y3JI0B C MOMOUIbIO MPOrPaMMHBIX CPEICTB IJIf
IIOCTPOEHHUS TEXHOJIOTMYECKUX allapaToB U CXEM.
3. Kparkoe cogepxanue 1ucCUHNIHHBI.

[Ipy wu3y4yeHMM JUCUUIUIMHBI 0co0O€ BHHMMAHHUE YIEIseTcsl TUIIOBOMY OOOpYI0BaHUIO,
[IPUMEHSAEMOMY B TEXHOJIOTUM HEOPraHWYECKUX BEIIECTB M HM3YYEHHUIO BOIPOCOB, CBSA3AHHBIX C
pa3paboOTKON TEXHOJOTHYECKUX CXEM MPOM3BOJCTBA HEOPraHMYECKUX MPOJYKTOB, JalOTCs 00Iue
CBEJIEHUA O IIPOECKTUPOBAHUU MPEINPUATUN, OCHOBHBIM JJIEMEHTAM KOHCTPYMPOBAHUS XUMUYECKON
anmapaTypsl, paCCMaTPUBAIOTCS BOIPOCHI IUNIAHUPOBOYHOI'O PEIICHUS IIPOU3BOACTBA U MOHTaKHOMN
npopabOTKU TEXHOJIOTMYECKHUX Y3JI0B U II€Xa B LIEJIOM.

Pazgnen 1. OOmme cBegeHHsi O NPOCKTHPOBAHUM MNPEANPHATHH 10 TNPOM3BOJACTBY
HECOPraHUY€CKMX BCIICCTB.
OcCHOBHBIE CBEIEHUS O MPEANPOEKTHBIX M3BICKAHUAX U TPOEKTHBIX MCCIEA0BAaHUSX.
CocraBieHHe HCXOAHBIX JAHHBIX Ha MPOEKTHPOBAHHME MPENNPHUATHS KaK 3aBeplIaroliel craauu
HUOKP, TeXxHUKO-3KOHOMHYECKHX, TATEHTHBIX U JPYTUX UCCIEN0BaHUN. TEXHUKO-3KOHOMHYECKOE
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000CHOBaHHUE 11eJ1IeCO00PA3ZHOCTH CTPOUTENHCTBA, PEKOHCTPYKIIMH UJIH BHEIPEHUS HOBOW TEXHUKH Ha
OpeInpusITHH, OOOCHOBAaHHWE METOJa MPOU3BOJCTBA, €r0 MOIIHOCTH M paiioHa CTPOUTEIHCTBA.
OCHOBHBIE ITyTH COBEPIICHCTBOBAHHUS MPOSKTHBIX PabOT, UCIIOIB30BAHUE METOIOB MOJICITUPOBAHMS
U ONTUMHU3ALMH XHUMHUKO-TEXHOJIOTHYECKUX CHUCTEM C NPUMEHEHHUEM IMPOTPAMMHBIX CpEICTB,
BRIUMCIMTENLHON TeXHUKH 1 CAIIP.

Pa3zgen 2. TunoBoe 06opyoBaHue, NpUMeHsIeMO€ B TEXHOJIOTMHA HEOPraHUYEeCKUX BelIeCTB.
Knaccudpukanus o6opynoBanus, TpeOOBaHUS, TNPEAbIBIIEMbIE K HEMY W OCHOBHBIC
nokasarenu padoTel. O0opynoBaHHE Ui XpaHEHUS TBEPIbIX MaTEPHANOB, KHUAKOCTEH MU Ta30B.
XpaHI/IJ'II/IH_[a JJISL )KPI,HKOCTGﬁ U CXKWKEHHBIX Ta30B. THIILI Tasr OJIBACPOB I XpPaHCHHA TI'a30B.
O6opynoBanue AJisl TPAHCIIOPTUPOBKU TBEPABIX MAaTEpUANIOB, KUAKOCTEH U razoB. lcronb3oBaHue
KOHBEHepHOro, BUOPO-, THAPO- U MHEBMOTpaHcnopTa. [lutarenu 1 103aTOpbI TBEPIBIX MAaTEPHAIIOB.
Pacyer mpou3BOAUTENBHOCTH TPAHCHOPTHBIX MpucnocobaeHuil. TpyOornpoBobl, BEIOOp apMaTyphl
TpybonpoBoaa. Crienuduueckue TUIBI HACOCOB, NMPUMEHSEMBIX B TEXHOJOTHMH HEOPTaHUYECKUX
BemlectB. OOopyznoBaHue [uisi co3naHusi Bakyyma. OOopynoBanue [uUisi oOpaOOTKM TBEPABIX
MaTepuajoB U UX Noa00p. I'poxoueHne maTepuanos, XapaKTEpPUCTUKA CUT, TUIIBI TPOXOTOB. CXeMbl
npobnenus u knaccudukanuu. CMECUTENU U YBIAXHUTEIU NOpOIKOB. [IpuMeHenne annapatos c
NICEBJO0KIKEHHBIM C€JI0eM M uUX pacder. OOopynoBaHME Uil I'paHyJUpOBaHMA. AmNmaparsl JUis
pas3fiesieHus: Ta30BbIX U COKIDKEHHBIX CHUCTeM. AMMapaTsl /Ui MPOBEACHUS MPOILIECCOB B CUCTEMAaX
KUAKOCTb-TBCPIOC. Komonnrie arnmnaparsl. CHGIII/I(l)I/IKa HacaJJO4YHbIX KOJIOHH, HCIIOJIb3YEMbIX B
nonoTpaciu. [loiple KOJOHHBI M HMPUHLMUI UX pacdyera. CXeMbl OUMCTKU Ta30B C pereHeparuei
copOeHTOB. THUMBl KAaTaIMTUYECKUX PEAKTOPOB JI MPOU3BOJCTBA HEOPTaHUYECKUX IPOJYKTOB.
Crneuuduueckue Temao0OMEHHbIE amnmaparbl MAJii HEOPraHUYEeCKOW TEeXHOJOTWU. BrimapHble
YCTAaHOBKM B TIPOU3BOJCTBE YIOOpEHHU, KHUCIOT, cojied u menoudedd. OOopymoBaHHE KOTIIOB-

yruiauzatopoB. KommpeccuoHHble U aOCOpPOLMOHHBIE XOJOJWIbHBIE YycTaHOBKH. Ilon6op
AJIEKTPOJIBUraTelie AJis MalllMH U anapaToB.
Paznen 3. Pa3paboTka TexXHOJOrM4YeCKOH cXeMbl MPOM3BOJACTBA, IUIAHHPOBaHUE U
pasMelneHue 000py10BaHUsA
HananHaanas{ U TIOJIHAasgd TEXHOJOIM4YeCKass CxXEéMa IpOUu3BOACTBA. HpI/IHHI/IHI)I

WCIIONIb30BAaHUsI DHEPTreTUYECKUX pecypcoB. MaTepuanbHble U TEIJIOBBIE pacdeThl MO CTaAUAM
TEXHOJIOTUYECKOTO Tporecca. BbiOop KoiamyecTBa MamIMH M anmapaToB C y4eTOM OOECTICUCHHS
HAJSKHOCTH TEXHOJIOTUYECKUX JIMHUHN U pe3epBa. [IpuHIHIBI pa3MerieHusi 000pyI0BaHUS B 3JaHUSIX
M Ha OTKPBITBIX INIOIIaJAKaXx. O0ocHoOBaHue IMPONU3BOACTBCHHBIX nnomaneﬁ 1 DTAXXKHOCTHU 3)IaHI/II7L
[TpuHIMIBI TPYNIUPOBKH M pa3MEUICHHs OCHOBHOIO W BCIOMOTAaTEIbHOTO TEXHOJIOTUYECKOTO
obopynoBaHus, BIUsHUE TpeOOBaHM OOCIyXUBaHUS W peMOHTAa. KOMITIOHOBKA OCHOBHBIX U
BCIIOMOTaTeNbHBIX TPOU3BOJCTBEHHBIX M 00CTYKUBAIOIUX TOMEIIEHUH.

Pa3nen 4. KypcoBoii npoekTt
[TpuHIMNIUaTBHAS TEXHOJIOTHYECKas cXeMa M €€ KOMIUIEKTOBaHHE OCHOBHBIM U BCIIOMOTAaTENbHBIM
06OPYI[OB21HI/I€M. MaTepI/IaJ'II)HI)Ie, MEXaHUYECKHUEC, TCIIJIOBBIC PacuCThL TEXHOJIOTHUYECCKOI'O
obopynoBanus. ['paduueckoe n3o0pakeHNE anmapaTypHO-TEXHOIOTUYECKUX CXEM C MPUMEHEHHEM
MMaKeTa NpUuKIaaHbIX IIPpOTrpaMM.

4. O0beM y4eOHO JUCHMIIIIMHBI

B 3auernbix | B akagem. B actp.

Bunpr yaeOHOM paboOThI eJIMHUIIaX yacax yacax
Oo01as Tpy10eMKOCTh JUCHUILIAHBI M0 YUeOHOMY IIAHY 4 144 108
KonTakTHasi pa6oTa: 1,33 48 36
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Jlextuu (JIek) 0,44 16 12
IIpaktuueckue 3ausatus (I113) 0,89 32 24
JlaGopaTtopus - - -
CamocrostenbHas padora (CP): 1,67 60 45
CaMocCTOsATENbHOE H3YUYEHUE Pa3/IeNoB AUCIUTUIMHEI 1,67 60 45
ATTecTauMOHHAsI KOHTAKTHAs padoTa 0,01 0,4 0,3
Buja xontpossi: Jk3ameH 1 35,6 26,7
8 cemecTp
Bujier yaebnoti paboTer B 3a4eTHbIX B akazmem. B actpos.
eIMHUIAX qacax Jacax
O0mas TPyA0eMKOCTb TUCHHUILIHHBI 10 5 79 54
Y4eOHOMY ILIAHY
KonTakTHas padora: 1 36 27
Jlexmmm (Jlek) - - -
Jlaboparophsie 3ausaTus (J1ad) - - -
IIpaxTrueckue 3ansatus (I13) 1 36 27
CamocrositenbHas padora (CP): 1 35,8 26,84
ATTecTalHOHHAsI KOHTAKTHAas padora 0,006 0,4 0,3
Buja KOHTpOJISi: 3a4€T C OLEeHKOM - - -
AHHOTAIUA

paboueii MporpaMMbl 1M CUMILTHHBI

«Al[COpﬁ].lI/Iﬂ B TEXHOJIOI'MM HEOPraHU4€CKUX BECIIECTB»

1. eab AMCHUNIMHBI.

— HNOATrO0TOBKAa COBPEMCEHHOI'O CIICUATINCTA, CIIOCOOHOTO pa6OTaTL B o0JacTu aI[COp6I_II/IOHHbIX

TEXHOJIOTHIA,

— O3HAaKOMJIEHHE CTYIEHTOB C OCOOCHHOCTH TEXHOJIOTUU aJCOPOLMOHHBIX IIPOLECCOB,
CBSI3aHHBIX C IPUMEHSIEMbBIMH CIIOCO0aMU pereHepaluu ajacopOeHTOB;
— OCBOEHHE METOJIOB pacueTa a/icCOpOLMOHHBIX YCTAHOBOK Ha MPUMEPAX TUIOBBIX MTPOLIECCOB.

2. B pe3yabTare u3y4yeHHs JUCHUTLIMHBI 00y4YaIOIIHUIiCcS 0 MporpaMMe faKaaaBpHaTa J0JKeH
Obnadams cnepyromumu npodeccuonanbHbiMu (I1K) komnereHmsamu:
- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIATH TEXHOJIOTHYECKHH MPOLECC B COOTBETCTBHUHU C
pErIaMeHTOM U HCIOJb30BaTh TEXHUUYECKUE CPEACTBA Ul M3MEpPEHHUs OCHOBHBIX IapamMeTpoB

TEXHOJOTUYECKOT0 TPoliecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHYECKHUX JIEMEHTOB, COEJUHEHUN 1 MaTepUalIoB
Ha UX OCHOBE JUTS pPelIeHus 3a1a4 npodeccuonanbHoi nesrenpaoctH (ITK-18);
- TOTOBHOCTBIO U3y4YaTh HayYHO-TEXHUYECKYIO HH(POPMALIMIO, OTEUECTBEHHBII U 3apyOeKHBINH OMBIT

no Tematuke uccnenoBanus (I1K-20).

3namo

- CBOMCTBA aJICOPOIIMOHHBIX CHCTEM;

- TUIBI IPOMBIIIIJIEHHBIX aJICOPOEHTOB;

- 0COOEHHOCTH Macco- U TeIJIoNepeHoca Npu aacopOuuu;

- crIocoOBI pereHepanuu ajicopoeHTOB;

- OCHOBHBIE TIPUHIIUAIIBI OPTaHU3AIUH aJICOPOIIMOHHBIX MTPOIECCOB;
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- OCHOBHBIE TEXHOJIOTMYECKHE U alapaTypHble OCOOCHHOCTH MPOIIECCOB.

Ymemso

- mo100paTh aJICOPOCHTHI JIsi KOHKPETHBIX MPOIIECCOB;

- COCTaBUTh M PACCUMTATh MAaTePHAJIbHBIA W TCIUIOBOM OajaHC IMpOoIecca, UCXOMAs M3 3aJaHHBIX
YCJIOBUIA;

- COCTaBUTh MNPHUHIUIHAIBHYI0 CXEMY M IPOBECTH TEXHOJOTHMUECKUI pacyer ajcopOIMOHHON
YCTAHOBKH.

Braoemyw

- METOZaMH TIOJTYYCHHUsSI U 00pabOTKH SKCIIEPUMEHTAIBHBIX JJAHHBIX 110 aJICOPOIIMOHHBIM CUCTEMAaM;
- OCHOBHBIMH HaBbIKaMH PabOTHI € JIAOOPATOPHBIMHU aJICOPOIIMOHHBIMH YCTAaHOBKAMU;

- METOZIaMH pacyeTa ¥ OPraHU3aluH aJICOPOIIMOHHBIX IPOIIECCOB;

- CBEJICHUSIMU 00 0OCOOCHHOCTSIX aJCOPOIMOHHBIX TEXHOJIOTUH 1 000PYIOBAHMS.

3. Kparkoe conep:kanue THCHUTITUHBI

Pazgen 1. Dusmko-xumudeckne W HMHKEHEPHBIE OCHOBBI aJCOPOLIMOHHBIX IPOILIECCOB.
OcHOBHBIC TIOHATHSI B TEOpUH ancopOumu. KpaTkue cBeAeHHs O NMPOMBIIIICHHBIX aJCOpOCHTaX.
AncopburonHoe paBHoBecue. Kunernka amcop6muu. Temnmo- u maccooOMeH B afcOpOLIMOHHBIX
nporeccax.

Pa3znen 2. TexHoJsiorusi aacopOIMOHHBIX MPOIECCOB:

CriocoObl  pereHepanuu aJicOpOCHTOB M Kiaccu(UKamus aJcOpOIMOHHBIX IPOIECCOB IO
cocobam pereHepanuu. Llukimudeckue MPOLECCHl, MNPUHIMIBI [OCTPOCHHS ITUKIOTPAMM,
OpraHu3aIys IpoleccoB, MoA00p aIcOPOCHTOB, TPUMEPHI UCITOJIH30BAHUS.

Pa3znen 3. OcHoBHbIE THUIBI aACOPOIMOHHBIX MporeccoB. [Ipoliecchl OCylIKM Ta3o0B €
TEPMHUECKON pereHepanueil anacopOenrta. llpuHuunuanbHas cxema, TEXHOJIOTUS IIpolecca,
a7copOeHTHI-OCYIIUTENH, KOHCTPYKTUBHBIE ~ OCOOEGHHOCTHM  OCHOBHOTO 00opynoBaHus.
KopoTkorukioBsie mporieccsl ¢ 0e3HarpeBHoi perenepanuei agcopoenta (KIIA). Ocymika ra3os.
AncopburoHHoe pa3aenenre Bo3ayxa. OCHOBHbIE TEXHOJIOTHYECKHE U allllapaTypHble 0COOCHHOCTH
IIPOLIECCOB.

Pazgen 4. JlaGopaTopHblif mnpakTMKyM 1o aucuuiuinHe. [lpumMepHbli mnepedeHb
1abopaTOPHBIX padoT:

1. UccnemoBanme aacopOumu azora u kuciopoaa mnpu 25°C u arMocepHOM AaBICHUU
BOJIFOMOMETPHYECKIM METOJIOM;

2. V3mepeHne KMHETHMYECKHX KPHUBBIX aJCcOpPOIMM a30Ta Ha aacOpOEHTax pa3jMYHbIX THIIOB MpU

25°C u aTMOCcepHOM JaBICHUH U pacdeT Ko HUIMeHTOB BHYTpeHHEN 1uddy3un;

Omnpenenenne HACHITHOM MIIOTHOCTH aICOPOCHTOB;

Ornpezenenre cyMMapHOTO 00beMa Mop YIJIEPOJIHBIX aJICOPOSHTOB IO BOJIE;

5. H3mepenue u3oTepM aacopOLMM a30Ta M aproHa Ha I[eonuTax mpu 1-8 aTM M KOMHATHOM
temriepatype. Pacuer ycranoBku pazaenenust Bozayxa Mmerogom KI[A;

6. HccnemoBanue TMHAMUKH acOpPOIMH MApOB BOABI B CIIOE TBEPAOTO MOTIOTUTENS;

7. W3MmepeHue BBIXOIHBIX KPUBBIX aJICOPOIIMU JUOKCUIA YIJIEpOaa Ha 1I€0TUTaX;

8. OmpeneneHue AMHAMUYECKONM M PABHOBECHOW EMKOCTH aJCOPOCHTOB IO MapaM BOJBI TIO
BBIXO/THBIM KPHBBIM;

9. Pacuer ycTaHOBKH OCYIIIKH BO3/yXa C HArpEeBHOW pereHepanueit aacopoeHTa.

4. O0beM y4eOHO JUCHMIIIIMHBI

~ow

Bunael yue6HOM paboThI B 3auernbix | B akanmem. B acrp.
€IMHULIAX yacax Jacax
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O01mas Tpy10eMKOCTb JHCHUIIHHBI 110 3 108 81

y4eOHOMY IJIAHY

KoHTaKTHBIE Yachl: 1,3 48,2 35,1
Jlexmm (Jlek) 0,9 32 24,3
[TpakTHYeCKHe 3aHITH 0,4 16 10,8
CamocrositesibHas padora (CP): 1,7 59,8 459
CaMOoCTOsATEIHbHOE U3YYCHHE PA3ACIIOB IUCITUTUIHHBI 1,7 59,8 459
ATTecTalMOHHASI KOHTAKTHas padoTa - 0,4 0,3

Bua xouTpoJisi: 3a4er ¢ olleHKOI . 320 320

AHHOTANUA
padoyeil mporpaMMbl TN CHUTIIHHbI
«BBeeHNe B XUMHYECKYH0 TEXHOJIOTHIO PEAKTHBOB M 0C000 YN CTHIX BelIECTB)

1. HEJII) AUCHUIIJIMHBI: ano6peTeHHe O6y‘laI-OH_[I/IMI/IC$I 3HaHUU H MNPAaKTUYCCKUX HABBIKOB II0
TCXHOJIOTHU PCAKTHBOB 1 0c000 YHCTBIX BCIICCTB, a TAKKC O3HAKOMJICHHME C OCHOBHBIMHU IIPpOLCCCaMU
HX ITPOU3BOACTB.

2. B pe3yabTaTe n3y4eHHus JUCHUILIMHBI 00y4aI0IIMICA 110 MPpOorpamMMe 0aKaJaBpHUAaTa 10JIZKeH:
Obaaoams cnepytonumu  obmenpodeccuonanpabivu  (OIIK) u  mpodeccnonansabivu  (I1K)
KOMIIETEHIIUSIMHU:

- CIOCOOHOCTBIO W TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJOTHUYECKHI IPOLECC B COOTBETCTBHU C
pEerJaMeHToM M HCIOJb30BaTh TEXHUYECKHE CpPEICTBA JUIsi M3MEPEHHUS OCHOBHBIX IapaMeTpoOB
TEXHOJIOTUYECKOT0 TpolLiecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

- TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUE CBOMCTB XMMHUYECKHUX AJIEMEHTOB, COSMHEHHUI  MaTepUalioB
Ha UX OCHOBE JUIS pelIeHus 3a1a4 npodeccuonanbHoi nesrenpaocty (I1K-18);

- TOTOBHOCTBIO M3Y4aTh HAYYHO-TEXHUYECKYIO HHPOPMAIINIO, OTCUECTBEHHBIN U 3apyOEKHBINH OMBIT
no Temaruke uccnenoBanus (I1K-20).

3Hnams:

- KJTacCU(pUKAIMIO PEAKTUBOB U 0CO00 YHCTHIX BEIIECTB M TPEOOBAHUS K HHM;

- TEOPETUYECKUE U IPAKTUYECKHNE OCHOBBI UX MOJIYUYEHHS;

- METOJIbI OYHCTKHU BEIIECTB;

- 0COOEHHOCTH IPOU3BOJICTBA U KOHTPOJISI HEOPTaHUYECKMX PEAKTHBOB M 0COOO YHCTHIX BEIIECTB;

- DKOHOMHUYECKHE M IKOJIOTUUECKHE MPOOIeMBbl TPOU3BOCTBA U ITyTU UX YMEHBIICHUS;

Ymemy:

- UCIOJb30BaTh METO/bl HCCIEIOBAaHUS U OINpEAETCHHUs MapaMeTpoB U IOKa3aTesiel NpoleccoB
MOJTyYEHUs] PEaKTHUBOB U 0COO0 YHCTHIX BEIECTB;

- AHAJIU3MUPOBATh B3aMMOCBS3b TEXHOJOTMYECKHX IapamMeTpoB C 3(P(PEKTHBHOCTBHIO Ipoliecca U
KaueCTBOM MPOIYKIIHNH;

- BbIOMpaATh KOHCTPYKI[MOHHBIE MaTepHalibl JUIsi O00OpYyIOBaHMs, HCIIOJIB3YEMOTo B IpoIeccax
MOJTyYEHUsI PEAKTHBOB U 0CO0OO YHCTHIX BEIECTB;

- TIPOBOJUTH OJKCIIEPUMEHTHI 1O 3aJaHHBIM METOJWKAM W aHAJIM3UPOBATh PE3yJIbTAThI
IKCIIEPUMEHTOB.

Braoemy:

- HaBbIKAMH pa0OTHI C KarajoraMd U JOKyMEHTallMel OTCUECTBEHHBIX U 3apyOeKHBIX
MIPOU3BOUTENIEN PEAaKTHUBOB U 0COO0 YHCTHIX BEIECTB;
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- METO/IaMH TEOPETUYECKOT0 M 3KCIEPUMEHTAIBHOTO UCCIIEIOBAHUS TEXHOJIOTMUYECKUX MPOIIECCOB
MOJIy4YEeHHUsI PEaKTUBOB U 0COO0 YUCTHIX BEIIECTB;

- METOJIaMU OTIpe/IeNICHUs] KadyecTBa PEaKTUBOB M 0CO00 YHCTHIX BEIIECTB.

3. Kparkoe coaep:kanue THCHUIIAHBI

Pa3nen 1. Oco6EHHOCTH YMCTHIX BEIIECTB U PEaKTUBOB, UX IIPOU3BOJICTBA U KOHTPOJIS.

1.1. Ucropus, COBpeMEHHOE COCTOSIHUE U NIEPCIIEKTUBBI Pa3BUTHUS IPOM3BOACTBA YUCTHIX BEIIECTB U
peaktuBoB B Poccuiickoit deneparuu, crpanax CHI™ u 3a pybexxom. HomeHnknaTypa u o0mactu ux
notpebseHus. OpraHnusanusi Mpou3BOJCTBA. 3a/ayll OTPACIM B YCKOPEHUU HAYYHO-TEXHUYECKOTO
nporpecca.

OO01ure cBeIeHNs U TEOPETUUYECKHE OCHOBBI OUYMCTKU HEOPTaHUYECKUX BEIECTB.

1.2.1. OGmue cBeleHWs W OCHOBHBIC IMOHATHS O YUCTOTE BemiecTBa. Yucrtora BemiecTBa. DopMbl
npumecei. HopmupoBanue npumecei.

HcrouHnky mpuMeced B YUCTOM BEILIECTBE.

Hcrounuku npumeceil. BiiMsiHue BHEIIHKUX 3arpsiI3HEHUN Ha CTENEHb OYUCTKU. [lonananue npumeceit
u3 aTMocepsl. 3arpsi3HeHNUE MaTepUAIOM anmapaTyphl.

Oco0eHHOCTH TPOU3BOJCTBA U KOHTPOJIS YUCTHIX BEIIECTB U PEAKTUBOB.

Oco0OeHHOCTH  TMPOEKTHPOBAHMS, OKCIUTyaTalldkd W  ONTUMHU3AlMU  Npou3BoJACTB. [HOkue
aBromarusupoBaHHble cucteMsl (I'ATIC). Marepuaibl a1 U3rOTOBIEHUS annapaTypbl. XpaHEHHUE U
TPAHCTIOPTUPOBAHUE MTPOIYKTOB.

Kontpons npoaykToB. OTO0p Mpobd U UX MOAr0TOBKA. MeTOIbI ONpEACTICHHUS COICPKAHMS IPUMECEH.
Omnpenenenue cnenupuIecKuX CBOMCTB MPOITYKTOB.

DKojoruyeckue mpodsemMbl Mpou3BoAcTBA. VICTOUHMKM 3arpsi3HEHUs OKpyxatouiel cpeasl. Ilyrtu
CHI)KEHHUSI KOJIMYECTBA OTXOJI0B, BBIOPOCOB U CTOYHBIX BO/I.

DOxoHoMHuYeckue ocoOeHHOCTH. CpIpheBas, SHEpPreTHYecKas U  JPYTU€  COCTaBIIAIONINE
cebecronmoctu npoAyKuuu. [Tyt ux ymeHbIIeHuUS.

Pa3znen 2. Xumudeckyue METOALI OYUCTKHU BEILECTB.

TeopeTnueckre OCHOBBI OYMCTKH BEIIECTBA U KIacCU(PUKAIUST METOOB OUHUCTKH.
TepMoanHaMHUyecKue OCHOBBI OYMCTKHM BemiecTB. KoaduimeHt pasnenenus (pacrpeneiaeHus)
npumecei. Knaccupukanus mMeTonoB ouucTku BemiecTB. CpaBHUTENbHAs OLIEHKAa BO3MOXKHOCTEH
METO/JIOB.

2.2.  OuncTKka METOJIaMH OCAXKICHHUS U3 PaCTBOPOB.

OuncTka pacTBOPOB OCaXKAeHHEM npuMeceil. OuucTka ocakJeHMeM OCHOBHOIO BelecTBa. OuucTka
pPacTBOPOB OT IPUMECEN UX COOCAXKACHUEM C HEOPTaHNYECKMMHU HJIM OPraHU4YECKMMHU KOJIJIEKTOPaMH.
Mertoasl M30MpaTETBLHOTO OKHUCJICHHS WJIM BOCCTAHOBJIEHUsI Tmpumeceidl. M30upatenbHoe
KOMILJIEKCOOOpa30BaHue B pacTBOPE.

2.3.  Ouguctka ¢ mepeBoIOM MPUMECH U OCHOBHOTO BEIIIECTBA B ra30BYIO (a3y.

I'anorenuansiii Meroa. I'mapuanelii Meton. OUYUCTKA C MCIOJIB30BAHUEM DJIEMEHTOPTaHUYECKUX
coenuHeHni. KapOOHUITBHBIN METO/I.

XVMHYECKUE TPAHCIIOPTHBIE PEAKIIUH.

Oco0eHHOCTH U BBIOOP TPAHCHOPTHBIX PEAKIUH I OYUCTKU BemecTB. CriocoObl OCYIIECTBICHHS
TpaHcHopTa (IepeHoC BEIlecTBa MOTOKOM Ta3a-peareHrta, MoJIeKyIsipHoi audQy3nel, mocpeacTBom
KOHBEKIINN).

Paznen 3. ®u3nKo-XUMHUECKUE METO/bl OUYMCTKH BEIIECTB.

JuctunisuonHble (pPeKTU(PUKAIMOHHbBIE) METOIBI.

OcobeHHOCTH MPOBEASHUS IpoIlecca MPH MaJIbIX cojepkaHusaX npumeceit. CriocoObl opraHu3alnuu
JUCTHUISIIIMOHHBIX npoteccoB. [IpocTtas neperonka, pekTuukaus, 3KCTpaKTUBHAs peKTU(DUKAIIHSL.
XemopekTudukanusa. MonexkyssipHas AMCTIIUIAIMS. Vcnoib30BaHUe METOJ0B PEKTU(MHUKALIMU IS
MOJTY4eHHST 0CO0O0 YHCTHIX BEIIECTB.

152



KpucrannuzanmoHHbie METOABI.

Kpucrannuzanus u3 pactBopoB. @pakiiMOHUPOBAHUE MPUMECEN B MPOIIECCAX KPUCTALTU3AINHN U3
pacTBopoB. OCHOBHBIC MOKa3aTEIM W 3aKOHOMEPHOCTH (paKIMOHUPOBaHUS. BiusHuEe pazmnyHbIX
dakropoB Ha (QpakumoHupoBanue mpumeceil. [IpakTuyeckoe WCHOIB30BaHUE TMPOIECCOB
KPUCTAJUIM3ALMH JIJISI TOJTYYEHHUS YUCTHIX BEIIECTB U PEAKTHUBOB.

Kpucramnm3zaus U3 paciiaBoB. TeopeTudeckne OCHOBBI. 30HHas IiaBka. OCHOBHBIE (DAKTOPBHI,
BIUsAOMMEe Ha A(PPEeKTUBHOCTh Tpolecca. BapwaHTBI €ro OCyIIECTBJICHHS W HCIOJIb3yeMas
anmnapartypa. [[pumeHneHnne 30HHOM TUTaBKU JJIs1 OYMCTKH BeniecTB. HampapieHHas Kpuctamin3anusi.
3.3.  DKCTpaKIMOHHBIC METO/IBI.

Knaccudukanus 3KCTpareHToB. DKCTPAKIIMOHHBIE CUCTEMBI JJII OUUCTKH HEOPTaHUIECKUX BEIICCTB.
MHorocTyneH4arbie MmpoIecchl o4ucTKH. OCOOCHHOCTH amnmapaTypHOTO O(OPMIICHHS IPOIECCOB
JKUJIKOCTHOM DKCTPAKLHH.

3.4.  AncopOUHMOHHBIE METOIBI.

OcCHOBHBIE 3aKOHOMEPHOCTH M OCOOCHHOCTH aJcopOIMM MpUMECei M3 Ta30B, MapoB, PaCTBOPOB.
Haunbonee pacnpoctpaHeHHbIe THITBI COpOEHTOB. [IpakTHueckoe NPUMEHEHHE aJCOPOIMOHHBIX
METOJIOB JIJISi OYUCTKU HEOPTAHUMUYECKUX BEIIECTB. XpoMaTorpauuecKkuii METO I MOJTyICHHUST YHCTHIX
BEIIIECTB.

MoHOOOMEHHBII METO]T MOTYYCHHS YHCTHIX BemecTB. [lonydeHre noHuToB. X TepMOXuMHUYecKas
YCTOMUYMBOCTh, MEXaHUYECKasi yCTOMYMBOCTh. TepMOJAMHAMUKA MOHHOTO PAaBHOBECHS, JUHAMHUKa
noHHOro oomeHa. OCOOEHHOCTH HCIIOJIb30BAHUS MOHOOOMEHHOI'0 METOAA B TEXHOJIOIMU YHCTBIX
BEIIIECTB.

3.6.  DIEKTPOXHMMHYECKUE METO/IBI.

Teopetnueckue ocHOBBI. AmnnaparypHoe odpopmienue. ObmacTu IPUMEHEHHUS.

3.7.  MemOpaHHBIE METO/IBI.

Bunet memOpan, wux xapaktepuctuka. OOnactu npumenenus. Chenuduka amnmapaTypHOTO
odopmIIeHHUS.

3.8. @uszmyeckue METOIbl OYHCTKH BelIeCTB. MarHuTHas cemapaiusi, UeHTpudyrupoBaHue,
TepMoaudpdy3usi.

4. O0beM y4eOHOH JUCHHUIIINHBI

Bunpsl yaeOHOM paboThI B 3auernbix | B akanmem. B acrp.
eIMHUIIAX qacax Jacax
OO01mast Tpy10eMKOCTh THCHHMIIJIMHBI 110 3 108 81
Y4eOHOMY ILIAHY
KoHnTakTHBIe padoTa: ayiNTOPHAsi HATPY3Ka 1,3 48,2 35,1
Jlexiuu (JIek) 0,9 32 24,3
[TpakTHYeCKHE 3aHITHS 0,4 16 10,8
CamocrositeabHas padora (CP): 1,7 59,8 459
CaMOCTOSATEIbHOC U3YUCHHE PA3/ICIIOB IUCITUTIIHHBI 1,7 59,8 459
ATTeCcTAMOHHAsI KOHTAKTHasi padoTa - 0,4 0,3
Buj xonTpo.s: .
3ayer c oLeHKOM

AHHOTANUA
padouyeil nporpaMMbl 1M CHUTIIHHbBI
«IIpaKTHKYM 110 XHMH4Y€CKO TeXHOJIO0T M)

1.Heap aucUMNJMHBI - pACIIUpPEHHE U YIIyOJieHHE 3HAHUW U TMPAKTUYECKHX HABBIKOB IIPU
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MOATOTOBKE CTYJIEHTOB IO HAIPABICHUIO XUMHUYECKas TEXHOJIOTHs. 3ajada HU3y4deHus Kypca

CBOJUTCS K 3aKPEIUICHUIO 3HAHUHI B OOJACTH TEXHOJIOTMH HEOPraHMYECKHX BEIIECTB; OCBOCHHUIO

METO/IOB UCCIIEJOBAHUS ChIPbs, IPOAYKTOB U MAaTE€pUAJIOB; PA3BUTHUIO MPAKTUYECKUX HABBIKOB IIPU

BBITOJIHEHUH J1a00paTOPHBIX UCCISIOBAHUN M MHTEPIPETAIIMH MOTYYCHHBIX PE3yJIbTaToB.

2. B pe3yabTraTe u3y4eHusi JMCHUILUINHBI 00yYAOIIMIACS M0 MPOrpaMMe 0aKaJIaBpUaTAa J0J5KeH:

Obnaoams cnenytommu  obmenpodeccuonansabivu  (OIIK) u  mpodeccuonansubivu  (I1K)

KOMIIETEHIIUSIMU:

— CIIOCOOHOCTH IJIAHUPOBATh U MPOBOAUTH (PU3NUECKHE U XUMUYECKHE SKCIIEPUMEHTBI, TPOBOAUTD
00paboTKy X pe3ysbTaTOB M OI[CHUBATH MOTPEIIHOCTH, BbIIBUTaTh TUIIOTE3bl U YCTAHABJIMBATD
FpaHUIBl WX TMPUMEHEHHS, T[PUMEHATh METOAbl MAaTEMaTUYECKOrO0  MOJCIHPOBAHUS,
TEOPETHUYECKOT0 U dKCIepuMeHTabHOro uccienoanus (I1K-16);

— TOTOBHOCTb HCIIOJIb30BATh 3HAHUE CBOMCTB XUMHUYECKHUX HJIEMEHTOB, COEIMHEHUI U MaTepUaioB
Ha MX OCHOBE JIJIS peleHus 3a1a4 nmpodeccruoHanbHou aesrenbaoctu (ITK-18);

— TOTOBHOCTb HCHOJb30BAaTh 3HAHHUS OCHOBHBIX (M3MYECKUX 3a]a4, CaMOCTOSTEIHHOTO
npuoOpereHus GU3NUecKUx 3HAHUMU, TS TOHUMaHUs paboThl MPUOOPOB U YCTPOUCTB, B TOM YHUCIIE
BBIXOJISIINX 32 PEEibl KOMIIETCHTHOCTH KOHKpeTHOoro Hanpasienus ([1K-19);

— TOTOBHOCTH M3y4aTh HAyYHO-TEXHUYECKYIO MH(POPMAIINIO, OTEUYECTBEHHBIA U 3apyOeKHBII OIBIT
o temaruke ucciaenoanus (ITK-20).

[Tocne ocBoeHust AuCHUIUINHBL «IIpakTUKyM 1O XMMHUYECKON TEXHOJIOTUH HEOPraHUYECKUX

BEILECTB)» CTYJICHT JOJIKEH:

3namy:

- MPUHLUIBI TTOCTAHOBKU U (OPMYIUPOBAHUS LIeJe M 3aJa4 HAyYHBIX HCCIIEJOBAaHHI Ha OCHOBE

pe3yJIbTaToB NOKUCKa, 00padOTKH U aHaJIN3a HAyYHO-TEXHUYECKON MH(OpMaIMU; OCHOBHBIE METObI

aHaJIM3a CBOKMCTB HEOPTAHMYECKUX BEIIECTB U MAaTEPUAIIOB.
Ymemy:

- ICTIOJIb30BaTh YMEHHUS M HABBIKU B OPraHU3allMi HAy4YHO- UCCIIE0BATEIbCKUX PadOT, B yIIPaBICHUH

KOJJIEKTUBOM;

- CaMOCTOSITETTbHO MPUOOpETaTh C MOMOIIbIO WH(OPMALMOHHBIX TEXHOJIOTUW M HCIONb30BATh B

MPaKTUYECKON e TETbHOCTH HOBBIE 3HAHUS U YMEHUS,

Braoemp:

- CHOCOOHOCTbIO W TOTOBHOCTbIO K TNPOQECCHOHANbHONW OSKCILTyaTallud COBPEMEHHOIO

HKCMIEPUMEHTAILHOTO 000PYAOBaHUS U TPUOOPOB B COOTBETCTBHH C HATIPABICHUEM MOJATOTOBKHU;

- CIIOCOOHOCTHIO K TEOPETHYECKOMY AaHaJU3y U AIKCHEPUMEHTAJIbHON IPOBEPKE TEOPETHUYECKHUX

TUIIOTE3;

- METOJIOJIOTHEH CaMOCTOSITEJIBHOIO M KOJUIEKTMBHOTO HCIOJIb30BaHUS 3HAHUNH O CBOMCTBax

HEOPraHWYECKHUX BEIIECTB U MAaTEPHUAJIOB JJIs PELICHU 33]1a4 110 OpraHu3alii CaMOCTOSTENbHON U

KOJUJIEKTUBHON Hay4YHO-UCCIIEIOBATEIbCKON padoThI,

- CIIOCOOHOCTHIO K pa3paboTKe IUTAHOB W TPOTpamMM MPOBEACHUS HAYYHBIX HCCIEIOBaHUN H

TEXHUUYECKUX pa3paboOTOK, pa3paboTKe 3aJaHu JUIsl UCTIONHUTEIEeH

- HaBbIKaMU TIOMCKa, 00pabOTKH, aHAaTN3a U CUCTEMaTH3allii HAyYHO-TeXHUYeCKOM nH(OpMAaIIUU 1O

TeMe UCCIIe0BAHMUS,

- COBPEMEHHBIMH METOJIOJIOTHYECKUMHU TOAXOJaMH K HCIOJB30BaHUIO MPUOOPOB M METOIUK, K

OpraHM3aliy, MPOBEACHUIO SKCIEPUMEHTOB M HCIBITAaHUM, 00pabOTKe M aHAIU3y pe3yJIbTaToB

IKCIIEPUMEHTA.

3. Kparkoe cogep:xanue TUCUMILIHHBI

Pa3nen 1. «JIaGopaTopHbie pabOTHI IO aCOPOIIMOHHBIM U KaTaTUTHYECKUM TIPOIECCaM,

Paznen 2. «CoBpeMeHHBIE METO/IBI aHAJTN3a B TEXHOJIOT MY HEOPTAaHMYECKUX BEIIECTBY,

Ka)KIasi U3 KOTOPBIX BKJIFOYAET JIA0OPATOPHBIC U CAMOCTOSITETTbHBIC 3aHSTHS.
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[Topsimok npoBeneHus 1a00PaTOPHOTO 3aHITHUSA:

1. BBoaHas 4yacThb:

— BBOJHBI MHCTPYKTaX (HAIIOMMHAaHUE OTIENbHBIX IOJOXKEHHUH 10 TEXHHUKE Oe30IacHOCTH,
3HAKOMCTBO CTYJIEHTOB C COJCpXKAaHHUEM IMPEJCTOANIed paboOThl, MOKa3 CIOCOOOB BBITOIHEHHUS
OTJEJIbHBIX ONepalyii, IpeaypexIeHHE O BOZMOKHBIX OIINOKaX).

2. OcHOBHasl 4acCTb:

— NPOBEJICHHUE CTYAECHTOM J1a00paToOpHOM paboThI;

— TEKYIIMH HMHCTPYKTaX, MOBTOPHBIM IOKa3 WIM pPa3biCHEHHE NPENnojaBaTeieM OTICIbHBIX
MTOJIOXKEHUH WM oTepaiuii 1abopaTopHOi paboTHI.

3. 3aKIItounTENbHAS YaCTh:

— o(opMIIeHHE OTYETA O BBIIIOJHEHUH 33/1aHUS;

— TIOJBE/ICHUE HTOTOB BBINOJHEHHUS JaOOpaTOpPHO paboTHI, 3alIUTa PE3yIbTATOB BBITOJTHEHHS
1abopaTopHOil paboThI, pa3d0p AONMYLIEHHBIX OLIMOOK U BBISIBIIEHUE UX IPUYUH, OOBSIBIEHUE O TOM,
4TO HEOOXOMMO MTOBTOPHUTH K CIIEAYIOIIEMY 3aHATHUIO.

Paznen 1 «JIaBopaTopHsle paGoThI 10 aICOPOLIMOHHBIM M KaTAIUTHYECKUM IIPOLIECCaM B TEXHOJIOTMHU
HEOPTraHMYECKUX BEIIECTBY MPEAIoiaraeT MpoBeAeHre Ja00paTOPHOTO MPAKTHKYMA IO CIEAYIOIIHM
TeMaM:

1. 3mepenune n30TepMbI aJicopOIMu a3oTa Ha o0pasie ajcopOeHTa win Karanuzaropa mpu 77 K.
OnpezneneHne TEKCTYPHBIX XapaKTEPUCTHK aJCOPOCHTOB M KaTaJIU3aTOPOB M0 U30TEpMeE a1copouun
azoTa.

2. ITosyuenue KaTaau3aTOPOB U aJICOPOEHTOB IIyTEM BBECHUS AKTUBHBIX KOMIIOHEHTOB Ha HOCUTEIb
METOJIOM HOHHOTO 0OMEHa.

3. AncopOuust OpraHMYeCKUX KpacuTelsel U3 BOJHBIX pacTBOPOB Ha a/ICOPOEHTaX pa3INYHbIX THUIIOB.
4. AncopOrus a3ota u kucinopoaa Ha reonutax npu 20°C 1 MOBBIIICHHOM JaBJICHUU.

5. Katanutnueckoe okuciaeHne KapOOHOBBIX KMCIOT B BOJHBIX PACTBOPAX MEPOKCHIOM BOAOPO/A.

6. OnpeienieHre KHHETUIECKUX KPUBBIX aJICOPOLIMH a30Ta U KHCIOPOa IPH aTMOC(HEPHOM JTaBICHUN
BOJIFOMOMETPUUYECKUM METOIOM.

7. IlomydeHnue yriaepoaHbIX aJcOpOCHTOB KapOOHHU3AIMEN YTIJIEPOJTHOTO CHIPhS M UCCIIEIOBAHUE UX
a/1cCOpPOIIMOHHBIX CBOMCTB 10 Ta3aM U Mapam.

Paznen 2 «CoBpemMeHHBIE METONBI aHAJM3a B TEXHOJIOTUM HEOPTaHWYECKUX BEIIECTBY
npezrnonaraeT NpoBeieHre 1a00paTOPHOTo MPaKTUKyMa 10 CIeIYIOIUM TeMaM:

1. Onpenenenue conepXaHus WOHOB HATPHS M KallUsl B PAacTBOpPaxX METOIOM IUTaMEHHOMN
¢doromerpuu ¢ ucnonabzoBanueM poromerpa OITA-2-01.

2. Anamu3 ¢ocdopcoaepKalero cblpbs W HPOAYKTOB ero mnepepaboTku. llpumenenue
MHOTO(YHKIIMOHAIIBHOTO Tiprbopa npousBoacTBa ¢upmbr «Mettler Tolledo» anst ananmza sxumkoin
¢a3bl Ha conepkanue GpocdaTos.

3. WN3yyenne  pacTBOPUMOCTH B cucreMe Ca0O-P205-H2O0. IIpumeHeHue
MHOTO(YHKIIMOHATBHOTO TIprbdopa mpou3BozacTBa Gupmer «Mettler Tolledo» npu ananu3ze xunkoit
¢a3bl Ha cozepkanue HocaToB U KaJIbIHSL.

4. NccnenoBaHne KWHETUKH KUCIOTHOTO PA3JIOKEHUs] MUHEPAIBHOTO (hocdopcoaepkraiero
CBIPbsI TOTEHIIUOMETPUYECKUM METO/IOM.

5. KommekcoHomeTprdeckoe onpeneneane Ca’*. CpaBHeHNe aHATNTHYECKHX BO3MOKHOCTEH
omnpenenenus conepxkanus P20s meronom poromerpuueckoro onpenenenus Ha KOK-3 u na npubope
«Mettler Tolledo».

6. M3yyeHue 3aBUCHUMOCTH BS3KOCTH PacTBOPOB OT COCTaBa M TEMIIEpaTypbl B CHCTEME
(NH4)2HPO4 — K2CO3-H20.

4. O0beM y4eOHOI JUCUMIIIIHMHBI
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Ob6peMm
Bzt yueOHoi paboTsI B 3ageTHBIX B akanem. B actpon.
eIMHUTIAX gJacax Jacax
O0mas TPy10eMKOCTh TUCIHUIIJINHBI 10 Y4e0HOM
A AHER v v 5 180 135
IJIaHY
AyauTopHbIe 3aHATHS: 2,66 96 72
Jlexumu (Jlek) - - -
[Tpaktuueckue 3ansarus (I13) 0,44 16 12
Jlaboparopubie 3anstus (JIad) 2,22 80 60
CamocrosTenbHasn padora (CP): 0,99 83,85 62,25
KonrakTHasi aTTecTanMoHHas padora 0,01 0,4 0,3
By MTOroBOro KOHTpOJIA: 3a4eT ¢ OEeHKOMH 3a0
AHHOTanus padoyeil MPOrpaMMbl U CHUNITHHBI
«OCHOBBI HAyYHBIX HCCJIEI0BAHUID)
1.leab OMCUMIUIMHBI - paCHIUPEHHE W YIIIYOJICHHE 3HAHUN W TMPAKTHUYECKUX HABBIKOB IPU
MOJATOTOBKE CTYIEHTOB, MPOXOASAIIMX oOydyeHHe 1o mnporpamme OakanmaBpuara 18.03.01
«XuMHYeCKasl TEXHOJIOTHsS», 3ajada JUCIUIUIMHBI — JaTh OCHOBHBIC 3HAHUS 110 METOJaM

UJCHTU(PUKAIIMM MaTepUaJIOB C MCIOJIb30BAaHMEM COBPEMEHHBIX METOAOB (DPHM3HKO-XUMHUECKOTO

aHaM3a, MPIMEHEHUIO MaTEMAaTHIECKOH 00pabOTKH pe3yabTaTOB SKCIIEPUMEHTA.

2. B pe3yabTaTe n3y4eHus JUCHUILIMHBI 00y4al0IIMICA 110 MpOorpaMMe 0aKkaJaBpUAaTa 10JI2KeH:

Obnadams cnenyrommumu  obmenpodeccnonansubiMi  (OIIK) un  mpodeccronansabvmu  (I11K)

KOMIIETEHIMSAMU:

— CHOCOOHOCTh IUIAHUPOBATh U MPOBOJUTH (PU3HMUECKUE U XUMHUECKUE SKCIIEPUMEHTBI, IIPOBOAUTH
00paboTKy WX pPe3ylIbTaTOB U OLEHUBATH MOTPEIIHOCTH, BBIBUTATh TUIIOTE3bl U YCTAHABIMBATD
IPaHUIBl  UX TNPUMEHEHUs, TMPUMEHATh METOJbl MATEeMAaTHYECKOI0  MOJECIMPOBAHUS,
TEOPETHUYECKOT0 U IKCIIepuMeHTalIbHOTO nccienoanus (I[1K-16);

— TOTOBHOCTb UCIOJIb30BaTh 3HAHUE CBOWCTB XMMUYECKUX 3JIEMEHTOB, COSUHEHUI U MaTepHUajoB
Ha MX OCHOBE JUIs pelieH s 3a/1a4 npodeccronansHoit aesteapHoctr (ITK-18);

— TOTOBHOCTb HCHOJb30BAaTh 3HAHUS OCHOBHBIX (DU3MYECKHUX 3a/a4y, CaMOCTOSATEIBHOTO
npuoOpereHus pU3NUeCcKUX 3HaHUHU, JUIsi TOHUMaHUs paboThl MPUOOPOB U YCTPONCTB, B TOM YHUCIIE
BBIXOJISIIHX 32 TPe/IesIbl KOMIIETEHTHOCTH KOHKpeTHOro HanpasieHus ([TK-19);

— TOTOBHOCTb M3Yy4aTh HayYHO-TEXHHYECKYIO MH(POPMALINIO, OTEUYECTBEHHBIH 1 3apyOeKHbII OIBIT
no Temaruke uccnenoBanus (I1K-20).

Ilocne ocBoeHust aucuMIUIMHBI «HayuHble OCHOBBI TEXHOJIOTMHM M HCCIEIOBaHUN

HEOPraHMYECKUX BEIIECTB» CTYAEHT JOJDKEH:

3namy:

- TIPUHIIMIIBI TIOCTAHOBKU W (HOPMYIHPOBAHUS LIEJNEeH M 3a/1a4 HayYHBIX MCCIIEJOBAHHIA HAa OCHOBE

pe3ysbTaToB MOMCKa, 00PaOOTKH M aHAJIN3a HAYYHO-TEXHUUECKOW HH(POPMAIIUN; OCHOBHBIE METO/IBI

aHaJIM3a CBOMCTB HEOPTaHUYECKUX BEIIECTB M MAaTEPHAIIOB.
Ymems:

- ICTI0JIb30BaTh YMEHHUS 1 HAaBBIKU B OPTaHU3allK Hay4YHO- UCCIIE0BATEIbCKUX PadOT, B yIIpaBIeHUH

KOJIJIEKTHBOM;

- CaMOCTOSITEJIbHO MPUOOpETaTh C MOMOIIbI0 MH(OPMALMOHHBIX TEXHOJIOTUH M MCIIONb30BaTh B

NPaKTUYECKOH J1eATeIbHOCTH HOBbIE 3HAHUS U YMEHHUS,

Bnaoempy:
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- CIIOCOOHOCTBIO M TOTOBHOCTBIO K HPOQECCHOHATBHOM HKCIUTyaTallUd COBPEMEHHOI'O
HKCIEPUMEHTATBHOTO 000pyI0BaHUS U IPUOOPOB B COOTBETCTBUU C HAIIPABJICHUEM ITOATOTOBKHY;

- CHOCOOHOCTBIO K TEOPETHYECKOMY aHAJIN3Yy M 3KCIEPUMEHTAIBHONW IPOBEPKE TEOPETUUYECKUX
THIIOTE3,;

- METOAOJIOTHEH CaMOCTOSITEIbHOIO M KOJIJIEKTMBHOTO HCIOJIBb30BAHUS 3HAHMH O CBOWCTBAax
HEOPraHMYECKUX BEIIECTB M MAaTEPHAJIOB JJIsl PEUICHUS 3a/1a4 TI0 OPTaHU3alUU CaMOCTOSATEIILHOW U
KOJIJIEKTUBHOHN Hay4yHO-UCCIIE10BATEIbCKONW PabOTHI,

- CIIOCOOHOCTBIO K pa3pabOTKE IUIAHOB U MpPOrpamMM IPOBEIEHUS HAy4YHBIX HCCIEIOBAHUNA H
TEXHUYECKUX pa3paboToK, pa3paboTKe 3aAaHni JUIsl UCIIOJTHUTENEH

- HaBBIKAMU TTIOMCKa, 00pabOTKH, aHATM3a U CUCTEMATHU3allUi HAyYHO-TEXHUYECKON HH(POpMAIUU 10
TEM€ UCCIIe0BaHus,

- COBPEMEHHBIMU METOJIOJIOTUYECKUMH TOAXO0JaMU K MCIIOJIB30BAaHUIO MPUOOPOB M METOAMK, K
OpraHu3alliy, MPOBEACHUIO SKCIEPUMEHTOB M MCIBITAaHUM, 00paboTKe M aHaAIU3y pe3yJbTaToB
IKCIIEPUMEHTA.

3. Kpartkoe cogep:xanue TUCHUILIHHBI

Paznen 1. Meroas! uccnenoBanust aacopOIHOHHO-KaTAINTHIECKUX MTPOIECCOB.

[Tpeanonaraercss npoBeJeHUE J1AOOPATOPHOTO MPAKTUKYMA MO CIEIYIOLIUM TeMaM:

1. OmpeneneHne TEKCTypHBIX XapaKTEPUCTUK aacOpOECHTOB M KaTajJu3aTOpOB IO H30TEpME
ajzicopOuMHu a3oTa.

2. MimmperHupoBaHue aKTHBHOTO KOMIIOHEHTa Ha TOBEPXHOCTh KaTalu3aTopa WIH ajcopOeHTa
METOI0M MOHHOT'O OOMEHa.

3. AncopOmusi OpraHMYecKMX KpacuTelel W3 BOJHBIX PAaCTBOPOB Ha aacopOeHTax pa3inyHON
HIPUPOJIBL.

4. AncopOmus a30Ta U KUCJIOPOJa Ha IEOTUTaX IPH MOBBIIICHHOM JaBJICHUU.

5. OxucnuTenpHas JeCTPYKLUS OPraHMUECKUX BEIIECTB B BOJHOM (a3e MepoKCcUuIoM BOJOPOIA.

6. BoxromomeTpuveckuid MeETOI ONpeIeNieHHs KPHUBBIX afCOpOIMHM a30Ta M KUCIOpOAa TIpU
aTMOC(EpPHOM JaBJICHUH.

7. KapboHu3zanusi yriepoHOTO ChIpbSi M HCCIIEIOBAaHNE aJICOPOIIMOHHBIX CBOWCTB IMOTYYEHHBIX
a/IcCOpOEHTOB T10 ra3aM M Mapam.

Paznen 2. «®U3MKO-XMMUYECKHE METOJIbI aHAJIN3a B TEXHOJIOTHH HEOPTAaHMUECKUX BEIIECTBY,
npezrnonaraeT NpoBeieHre 1a00paTOPHOTo MPaKTUKyMa 10 CIeIYIOIUM TeMaM:

1. Meron rutaMeHHOH ()OTOMETPHH ISl OTIPENICIICHUS COJCPKAHUS KaJIHsl U HATPUs C IPUMEHEHUEM
¢doromerpa OPITA-2-01.

2. TlpumeHeHne MHOTOQYHKIIMOHAIBHOTO mpubopa npousBojacTBa Gupmel «Mettler Tolledoy» st
aHanm3a KuaKon (asel Ha copepkanue pocdaron.B cucteme CaO-P20s-H20.

3. ITlpumeHeHWe TOTEHIIMOMETPHUYECKOTO METOJa Ul HCCIEOBAHUS KHHETUKH KHCIOTHOTO
pasyIoKEeHUs] MUHEPATIBHOTO (PochopcoepKaliero Chlphsl.

4. CpaBHEHHE AaHAJIWTUYECKUX BO3MOXKHOCTEH ompeneneHus coaepxkanus P20s meronom
doromerpuueckoro onpeneneaus Ha KOK-3 u Ha npudope «Mettler Tolledoy.

5. Onpenenenne Bsizkoctr pactBopoB B cucteme (NH4)2HPO4 — KoCOs-H20.

4. O0beM y4eOHOM JUCHHUILINHBI

Obbem
Buisr yue6mHoi paboTsr B 3aueTHbIX B axkanem. B actpon.
eAMHUIAax qyacax qacax
O0mas Tpy10eMKOCTh JUCHUILINHBI 10 Y4eOHOMY 5 180 135
IUIAHY
AyauTOpHBIE 3aHATHS: 2,66 96 72
Jlextuu (Jlek) - - -
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IIpaktudeckue 3ausatus (I113) 0,44 16 12
Jlaboparophsie 3ansTus (J1ad) 2,22 80 60
CamocrositesibHast padora (CP): 0,99 83,85 62,25
KonrakTHasi aTTecTanuoHHas padoTa 0,01 0,4 0,3
By MTOroBOro KOHTpOJIA: 3a4eT ¢ OLEeHKOMH 3a0

AHHOTanuA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«Y4eOHast npakTuka. [IpakTUKa 10 MoJIy4eHUuI0 NepBUYHBIX MPOodecCHOHAIbHBIX YMEHUH U
HABBIKOB, B TOM YHCJIe IEPBUYHBIX YMEHNH M HABBIKOB HAYYHO-HCCJI€10BATEIbCKOM
padoThD)

1. Heab yuyeOHoii npakTuku: IIpakTuka nmo nmo/iy4eHu10 nepBUYHbIX NPO(eCCHOHATBHBIX
YMEHHII ¥ HAaBBIKOB, B TOM 4YHCJ€ TMEPBUYHBbIX YMEHMHA M HABBIKOB HAayYHO-
HCCJIeI0BATEIBLCKOI padoThl — MONTyYEeHUE CTyIEHTaMHU OOIIMX TpeACTaBICHUH 00 OCHOBHBIX
TUTAX XUMHUKO-TEXHOJIOTUYECKUX IMPOILIECCOB, 3HAKOMCTBO C pabOTOi OCHOBHBIX MPUOOPOB H
00OpynoOBaHUSl sl KUHETHYECKUX M TEXHOJOTHMYECKUX HCCIEAOBAaHUM, a TakKe IOIydeHHe
MEPBUYHBIX MPOPECCHOHATBHBIX YMEHUI U HABBIKOB CAMOCTOSITEIBHOT'O TBOPUYECKOTO BBIMOTHEHUS
3a[a4 IPaKTUKH.
2. B pesyabTare npoxoxneHusi yaeOHoil npaktuku: IIpakTika mo moJiy4eHur0 nepBUYHBIX
npogeccuoHAJbHBIX YMEHUd M HABBIKOB, B TOM 4YHCJe NMEPBUYHbIX YMEHU U HABHIKOB
HAY4YHO-HMCCJIEI0BATEIbCKON PadoThI 00yUyaromuiicsi Mo NporpaMMe 0aKajaBpuaTa q0/KeH
Obaaoams cnenyromumu npodeccruonanbabiMu (ITK) koMeTeHIusIMU:
-FOTOBHOCTh K OCBOCHHUIO M KCILIyaTal[ik BHOBb BBOAMMOTr0 obopyaoBanus (ITK-8);
- CIIOCOOHOCTH aHATM3MPOBATH TEXHUYECKYIO JOKYMEHTAIUIO, TIO0UpaTh 000py10BaHNE, TOTOBUTh
3asBKU Ha PpHOOpeTeHre U peMOoHT o6opynoBanus (ITK-9);
- CIOCOOHOCTH TIAHUPOBATH M MPOBOAUTH (PU3MUYECKHE W XUMHUYECKUE IKCIIEPUMEHTHI, IIPOBOJAUTH
00paboTKy MX pe3ylbTaTOB U OLICHHWBATH MOTPEIIHOCTH, BBIJIBUraTh TMIIOTE3bl M YCTAaHABJIUBATH
TPaHUIIBI KX TPUMEHEHUS, TPUMEHSTh METOJ/IBI MAaTEMAaTHIECKOTO MOJICIIMPOBAHMSI, TEOPETUICCKOTO
U 9KCriepuMeHTaIbHOTO0 HccienoBanus (ITK-16);
- TOTOBHOCTH HCIIOJIb30BaTh 3HAHHE CBOWCTB XUMHUYECKHUX 3JIEMEHTOB, COEIMHEHII U MaTepUAJIOB Ha
UX OCHOBE JUTs pelieHus 3a71a4 nmpodeccuonansHoit nesrenpaoctu (ITK-18);
- TOTOBHOCTH WCIIOJIb30BaTh 3HAaHUS OCHOBHBIX (DU3WYECKHX 3a/a4, CaMOCTOSTEIHHOTO
npuoOpeTeHus: PU3NUECKUX 3HAHUM, A MOHUMaHUS paboThl MPUOOPOB U YCTPOMCTB, B TOM YHUCIIE
BBIXOJISIINX 32 TPEIEbl KOMIIETCHTHOCTH KOHKpeTHOro Harmpasienus (I1K-19);

— TOTOBHOCTh M3y4YaTh HAyYHO-TEXHUYECKYIO MH(POPMAILMIO, OTEYECTBEHHBIN M 3apyOeKHBIH

OIBIT 10 TeMaTuke uccienoanus (ITK-20).

Buame:

— OCHOBHBIE CIIOCOOBI TOATOTOBKU OOPA3IIOB /IJIsl UCCIIETOBAHMIA;

— OCHOBHEIE (U3HKO-XMMHYCCKHE, (U3HKO-MEXaHHYECKUE 51 TEXHOJIOTHYECKHUE
XapaKTePUCTUKU 00Pa3IIOB.
Ymemn:

—  pacCUYMTHIBATh HEOOXOJMMBIC TEXHOJIOTHUYECKUE IapaMeTphl MPOIECCOB PA3JIOKCHHUS,
pacTBOPEHHUS, KPUCTAITU3AIIUN, OCAXKACHUS, CYIITKH, aCOPOILIUH.
Brnaoemw.

— KOMIUTIEKCOM 0a30BBIX 3HAHHH ITOCIICIOBATEIILHOCTH TEXHOJIOTHYCSCKHUX OITePAIIHIA,
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— HaBbIKaMH HU3JIOKCHUA MOJTYUCHHBIX 3HAaHUI B BUAC OTHCTA O IMPOXOKACHHUU ITPAKTHUKH,
OMmrCaHusgd HCXOAHBIX TMAPaMCTPOB XHUMHUKO-TCXHOJOTHUYCCKUX MTPOUCCCOB PA3JIOKCHUA,
pacTBOPEHMS, KPUCTAIN3ALIUN, OCAXKACHUS, CYIIIKH, aCOPOLIUU.

3. Kparkoe conep:kanue yueOHoi mnpakTuku: lIpakTnka no moJy4eHMI0 NEepPBHYHBIX
npogeccuoHAJIbHBIX YMEHHMH M HABBIKOB, B TOM 4HCJI¢ NEPBUYHbIX YMECHUI U HABBIKOB
HAY4YHO-MCCJIeJ0BATEIbCKONH PadoThI

VYueOHasi mpakTHKa MPOBOAUTCA B 4 cemecTpe B (hopMe TEOpEeTUUYECKUX 3aHITHI U J1a00pPaTOPHBIX
pabor.

1. OcHoBHBIE 001aCTH MPAKTUYECKOT'O MPUMEHEHHUS AIEKTPOXUMUU JJIs YeJIOBEUECTBA.

2. Heopranuueckue TEXHOJIOTUU U OXPaHa OKPYXKAIOIIEH CPeIbl.

3. OCHOBBI XMMHKO-TEXHOJIOTHYECKUX MpoiieccoB. [loaroroBka o6pas3oB st Ucciae10BaHUM.

4. CoBpeMeHHbIE TEXHOJIOTMH U 000pYI0BaHUE B HEOPTAHUUECKON XUMUMU.

5. DKCnepuMEHTalbHOE OCBOEGHHE OCHOBHBIX CTagii M METOJOB KOHTPOJIS XHUMHKO-
TCXHOJIOTHYCCKUX MMPOUCCCOB U KAYCCTBA IMPOAYKIIHH.

6. [TonroroBka oTyeTa 0 MPOXOKACHUN YUCOHON PAKTHKH.

TpeboBanwusi, NpeabsBIsEMbIe K HAMCAHUIO U MPEJICTABICHUIO OTYETa M MOJITOTOBKH pedepara Ha
3aJJaHHYIO TEMY.

CopnepxaHue yueOHOW MPAKTUKHU OINPENEISAETCS ¢ yYETOM BO3MOXKHOCTEN U MHTEpecoB Kadeapsl U
MPUHUMAIOIIEH OpraHU3aINH.

4. O0bem yueOHo# npakTuku: IIpakTHKa 110 MOJyYeHHIO NEPBUYHBIX NPOdecCHOHAIBbHBIX
YMEHHII ¥ HAaBBIKOB, B TOM 4YHCJ€ IMEPBHYHBIX YMEHMH M HABBIKOB HAy4YHO-
HCCJIeI0BATEILCKOI PadoThl

. B 3auerneix | Bakagem. | B actpon.
Bunb! yae6HOI paboTh
eAMHUIIAX qacax yacax

OO01ast TPy10eMKOCTb NPAKTHKH [0 Y1eOHOMY IIAHY 3,0 108 81
CamocrositenpHas padora (CP) 2,99 107,8 80,85
CamocrosTenbHOE MMOTyYeHNEe M OCBOCHUE 3HAHUM, YMEHUH H

v ! y 2,99 107,8 80,85
HaBBIKOB B COOTBETCTBHH C POTPaMMOM
KonTakTHas camoctositenpHas padora 0,01 0,4 0,3
Buj uToroBoro KOHTpOJIA: 3a4€eT C OLICHKOU

AHHOTanus padoueil nporpammsl «IIpousBoacTBeHHAs NPAKTHKA:
HAY4YHO-HMCCJIe10BaTeIbCcKas padoTay»

1. Hes1b MpOU3BOACTBEHHOI NPAKTHKHN: HAYYHO-HCC/IEI0BATENbCKONH padoThl — popMupoBaHUe
HpO(bGCCI/IOHaHI)HI)IX KOMHCTGHHI/II\/JI MOCPCACTBOM INIAHUPOBAHUA U OCYHICCTBICHUA
HKCHEPUMEHTATbHOM eATETbHOCTH HA OCHOBAaHUM 0a30BBIX U CIIELUAIBHBIX JTUCIUIUINH, a TAKKe
CaMOCTOSITENIbHO N3YYEeHHOU HHPOPMALINH.

OcHoBubiMU 3amauamMu HUP sBisercs mpuoOpeTeHue HaBBIKOB IUIAHUPOBAHMS M BBINOJHEHHUS
HAy4YHO-HCCIIeIOBaTeNIbCKOH palboThl; 00paOoTKa, MHTEpHpeTanusi M MpeACTaBICHUE HAay4HBIX

pe3yJbTaTOB; MOATOTOBKA K BBHITIOJIHEHHUIO BBITYCKHON KBATH(PUKALIMOHHON pabOTHI.

2. B pe3yabTaTe BBINOJHEHHS NMPOU3BOJACTBEHHOH NMPAKTHKH: HAYYHO-HCCJIEI0BATEIHCKOM
padoThI 00y4aroIuUiica M0 MporpaMMe 0aKkaJlaBpuaTa J10JKeH:

Obnaoams crnenyronumu npodeccuonanbupiMu (I1K) kommerenmusmu:
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CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJOTHUECKUH MPOIECC B COOTBETCTBUH C
pErJIaMeHTOM M UCIOJIb30BaTh TEXHUUECKUE CPENICTBA JUISI U3MEPEHUSI OCHOBHBIX
H1apaMeTPOB TEXHOJIIOIMYECKOT0 MpoLecca, CBOMCTB chipbs u npoaykuuu (I1K-1);
TFOTOBHOCTBIO IPUMEHSATh AaHAIUTUYECKHE U YMCICHHbBIE METO/Ibl PEILIEHNUS IOCTaBIEHHBIX
3aJa4, UCII0JIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUH, TPOBOIUTH 00pabOTKY
UHGOPMALIMHU C UCIIOJIb30BAHUEM MTPUKIAJHBIX TPOrPAMMHBIX CPEICTB Cephl
npodeCCHOHATBLHOM 1eATeNbHOCTH, CI0Ib30BATh CETEBBIE KOMITBIOTEPHBIC TEXHOJIOTUHU U
0a3bl JaHHBIX B CBOEH MPOGECCHOHATLHON 00JIACTH, TAKEThI IPUKIAJHBIX IPOrpaMM 1Jis
pacdera TeXHOJIOrH4YecKuX rnapameTpoB obopynoBanus (I1K-2);

TOTOBHOCTBIO UCIIOJIb30BaTh HOPMATUBHBIEC JOKYMEHTHI IO Ka4E€CTBY, CTAHIAPTU3AIUH U
cepTUGUKALMY IPOAYKTOB U U3AEIHH, 3IeMEHTbl S5KOHOMUYECKOT0 aHAJIN3a B IPAKTUYECKOMN
nesirenbaocTr (ITK-3);

CIOCOOHOCTHIO MPUHUMATh KOHKPETHBIE TEXHUYECKHUE PELICHHUs TpU pa3paboTke
TEXHOJIOTUYECKUX ITPOLIECCOB, BEIOUPATh TEXHUYECKUE CPEICTBA U TEXHOJIOTHH C YUETOM
IKOJIOTMYECKUX TociencTBrid ux npuMeHenus ([1K-4);

CIIOCOOHOCTBIO UCIIOJIB30BaTh IPABUIIA TEXHUKHU O€30I1aCHOCTH, IPOU3BOICTBEHHOM
CaHMTapUH, MOKAPHOH 0€30MaCHOCTU M HOPMBI OXPaHbI TPy, U3MEPATh U OLIEHUBATh
napameTpsl IPOU3BOJICTBEHHOTO MUKPOKIIMMATa, YPOBHS 3aIIbIICHHOCTH M 3ara30BaHHOCTH,
ryma, ¥ BUOpanuu, ocsemeHHocT pabounx mect (ITK-5);

CHOCOOHOCTBIO HaJla)KUBaTh, HACTPAUBATh U OCYLIECTBIIATH IPOBEPKY 000PYAOBaHUS U
nporpammHubix cpeacts (I1K-6);

CIOCOOHOCTBIO TIPOBEPSATH TEXHUYECKOE COCTOSTHUE, OPTaHU30BBIBATH MPO(PUIAKTHUECKUE
OCMOTPBI ¥ TEKYIIUH PEMOHT 000PYI0BaHUs, TOTOBUTH 000OPYIOBaHUE K PEMOHTY H
npuHUMaTh obopynoBanue u3 pemonta (ITK-7);

CHOCOOHOCTBIO aHATM3UPOBATh TEXHUYECKYIO TOKYMEHTALUIO, TOAOUPaTh 000pyAOBaHHE,
TOTOBUTH 3asBKU Ha MPUOOpeTeHre U peMoHT ooopynoBanus (I1K-9);
OpraHM3al[MOHHO-YIIPaBJI€HYECKasl 1€ATEIbHOCTb!

CIOCOOHOCTHIO TUIAHUPOBATH M MPOBOANUTH (PH3UUECKUE U XUMUYECKHE IKCTICPUMEHTHI,
IPOBOJUTH 00pabOTKY MX pe3yJlbTaTOB M OLIEHUBATh MOTPEIIHOCTH, BBIIBUTaTh TUIIOTE3bI U
yCTaHABJIMBAThH TPAHUIIBI UX IPUMEHEHHUS, IPUMEHATH METO/Ibl MATEMATHYECKOTO aHAIN3a U
MO/ICIIUPOBaHHUsI, TEOPETUIECKOTO U IKCIepuMeHTanbpHoro uccnenosanus (I1K-16);
TOTOBHOCTBIO ITPOBOJIUTH CTAH/IAPTHBIE U CEPTU(PUKALIMOHHBIE UCTIBITAHUS MaTEPHAJIOB,
u3zeni u TexHonorudeckux mnporeccos (ITK-17);

TOTOBHOCTBIO MCTIOJIH30BATh 3HAHUE CBOWCTB XUMUYECKUX JIIEMEHTOB, COSTMHEHHUIA U
MaTepHaloB Ha UX OCHOBE JUTs pelIeHus 3a1a4 npodeccuonanbHoi nesrenbroctr (I1K-18);
TOTOBHOCTBIO HCIOJIb30BATh 3HAHUSI OCHOBHBIX (PU3MUECKUX TEOPUH JJIS peIIeHUs
BO3HUKAIOIINX (PU3NYECKUX 3a]1a4, CAMOCTOSITEIbHOTO IPUOOpeTeHUS] PU3NUECKUX 3HAHUH,
JUIS HOHUMaHMS IPUHIUIIOB PabOThI IPUOOPOB U YCTPOUCTB, B TOM YHCIIE BBIXOSAMIUX 32
npeJieNbl KOMIIETCHTHOCTH KOHKpeTHOoro HanpasieHus (ITK-19);

TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUYECKYIO HH(POPMAIIIO, OTEUECTBEHHBIN U 3apyOe)KHBIH
ombIT 1o Tematuke ucciaemaoBanus (ITK-20).

3nams:

HOPSI0K OpraHU3alliy, TUIAHUPOBAHUS U MPOBEACHUS HAyYHO-HCCIEeI0BATEeIbCKUX PadoT ¢
UCTIOJIB30BaHUEM ITOCIIETHUX HAYYHO-TEXHHUECKUX JOCTIKEHHI B JAHHOW 00JIaCTH;
TEOPETUYECKHE OCHOBBI XMMHUKO-TEXHOJIOTUIECKHUX TTPOIIECCOB;

CBOWCTBAa XUMHUYECKUX DIIEMEHTOB, COCMHEHUHN M DJIEKTPOJHBIX MAaTEPHUAIOB Ha UX OCHOBE
JUISL PeLIeHUs] HayYHO-UCCIIeJOBATEIbCKUX 3a/1a4.
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Ymemy:

—  OCYIIECTBIATH MOUCK, 00paOOTKY M aHAIM3 HAyYHO-TEXHUYECKOW HH(POPMAIINH 10 MPOPUITIO
BBITNOJIHSAEMON pabOThI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— pabotatb Ha COBPEMEHHBIX mpubOopax s (HU3HUKO-XUMUYECKUX HCCIIEIOBAHUMA,
OpPTaHW30BBIBATH MPOBEJCHUE YKCIICPUMEHTOB U HCHBITAHUH, MPOBOJUTH UX OO0pabOTKY U
aQHAIU3UPOBATH PE3YNbTATHI,

— TPUMEHATH TEOPETHUYECKHE 3HAHUSA, MOJyYeHHbIe NPHU H3YYEHHHM eCTECTBEHHO-HAyYHBIX
JTUCITUTUIVH JJIs1 aHAJIM3a SKCIIEPUMEHTAITLHBIX JaHHBIX;

Brnaoemw.:

— OCHOBHBIMHM HaBBIKAMHM OPTraHM3AIMM HAyYHO-HUCCIICOBATCILCKUX W TEXHOJOTHYCCKHX
IKCIIEPUMEHTOB;

— MeToJaMH TIOMCKa W W3YYCHHS HAydyHO-TEXHUYECKOW WH(POpMAIMK TI0 TEeMaTHKe
HCCIIEIOBAHUS.

3. Kparkoe conep:kanue Npou3BOACTBEHHON NPAKTHKH: HAYYHO-UCCJIEA0BATEIbCKOM padoThl
B nporecce ocBoeHUS TUCIUILIMHBI 00YUYaOLIUICS JOMKEH MOJATOTOBUTH U MPEICTABUTH K 3aIUTE
Hay4HO-UCClenoBaTenbckyo padory (HUP), BbImosHEeHHYI0O Ha COBPEMEHHOM YPOBHE Pa3BUTHUS
HAyKH U TEXHUKU M COOTBETCTBYIOIIYIO BHIODAHHOMY HAIMpPABICHUIO MOJATOTOBKUA M IMpPOrpaMMe
00y4eHwUsI.

B npeacrasnennoit k 3amure HUP nomkHbI NOTy4uTh OTpa)keHUE 3HAHUS U HABBIKH, ITOJTYyYEHHBIE
00y4aromuMcs IpH OCBOSHUH MTPOrpaMMbI OaKaiaBpuara, B TOM YHCIIE TPU U3YUYECHUH CHeIIHaTbHBIX
nucuuiiuH. [lpencraBinennas k 3ammre HUP pomkHa copepkaTh OCHOBHBIE TEOPETHUECKHUE
MIOJIOKECHHS, IKCIIEPUMEHTAIBHBIE PE3YNIbTaThl, MPAKTUYECKHE TOCTH)KEHUS, BBIBOABI 1O paboTe u
CIUCOK IUTHUPOBAHHOW HAYYHO-TEXHUYECKOW IUTEPaTyphbl, BKIIOYas MyOIMKAIMU B HAYYHBIX
JKypHaJIax MO TeMaTUKe paboThI.

4. O0beM NpPOU3BOACTBEHHON NMPAKTHKH: HAYYHO-UCCJIEA0BATEIbCKOM padoThl

B
. B akanmem. B actponom.
Bunsl yueOHoI paboThl 3a4ETHBIX
yacax yacax
€IMHULIAX
O0mas Tpya10eMKOCTh NPAKTHKHU 110 y4eOHOM
111 PYA |y y y 3,0 108 81
IUIAHY
CamocrostenbHas padota (CP) 3 108 81
CaMocTosTeNnbHOE NTOy4EHUE U OCBOEHUE 3HAHUN, 3 108 81
YMEHHUI ¥ HABBIKOB B COOTBETCTBUU C MPOTPAMMOM
Bua ntoroBoro KoHTpoOsIA: 3auyer ¢ OLEHKOI

AHHOTAIUSA
pado4eii MporpaMMbl AUCHUIJIMHBI
«IIpon3BoacTBeHHas npakTuka. [IpakTuka no nmojsy4eHuro npogecCHOHAIBHbIX YMEHHUH H
ONBITA NPO(PeCcCHOHATILHOM 1eATETbHOCTH

1. Iegp NMpoM3BOACTBEHHOM NPAKTHKHM — IPAaKTUYECKOE M3YYEHHE TEXHOJOIMYECKHMX CTaaui
MIPOM3BOJICTBA HEOPraHMYECKON BELIECTB, CTPYKTYpPHl MPEANPUSATUS, METOIOB U OCOOCHHOCTEH
yIpaBJIeHUs] MPOU3BOACTBEHHBIM MporeccoM. dopmupoBaHue y o00ydaromerocs CroCOOHOCTH
OCYIIECTBIISATH TEXHOJIOTMYECKUH MPOLIECC B COOTBETCTBUHU C PETJIAMEHTOM.
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2.

B pe3ysabrare BbINOJIHEHHS] TPOU3BOACTBEHHON NMPAKTUKH 00Yy4YaroUUiicsl MO0 MporpamMmme

0akajaBpHUaTa q0JIKEH:
Obnaoams crnenyronumu npodeccuonanbupiMu (I1K) koMmereHmusamu:

CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIIATH TEXHOJOTMUECKUN MPOIECC B COOTBETCTBUH C
pEerjJaMeHToM U HCMOJb30BaTh TEXHUYECKHE CPEICTBA IS W3MEPEHUSI OCHOBHBIX MapaMeTpoOB
TEXHOJIOTUYECKOT0 TPOoLecca, CBOUCTB ChIpbs U npoaykimu (I1K-1);

TOTOBHOCTBIO IIPUMEHSTH aHAIUTHYECKNE U YHCIICHHBIE METO/IbI PEIICHHS TIOCTABICHHBIX 337124,
UCIIONIb30BAaTh  COBPEMEHHbIE  HH(POPMAIIMOHHBIE TEXHOJIOTMH, MPOBOAUTH  OOPabOTKY
UH(POPMALIMH C UCTIONb30BaHUEM IIPUKIIATHBIX TPOTPAMMHBIX CPEJICTB Cephl MpodhecCHoHAIbHOMI
JESTEIbHOCTH, HCIONb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTMHM U 0a3bl JaHHBIX B CBOEH
npodecCHOHATBHON 00JIACTH, MAKeThl MPUKIAJAHBIX HPOTpaMM I pacyeTa TEeXHOJIOTUYECKHUX
napametpoB obopymoanus (ITK-2);

FOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHBHBIE JIOKYMEHTHI 110 KadecTBY, CTaHAAPTHU3aLUU H
cepTU(UKAIMK TPOIYKTOB M W3ICIUH, 3JEMEHThl SKOHOMHUYECKOTO aHaln3a B MPAKTHYECKOU
nesrenapaoctr (ITK-3);

CIIOCOOHOCTBIO  MPUHUMATh  KOHKPETHbIE  TEXHHYECKHE pelIeHHs TOpu  pa3paboTke
TEXHOJIOTUYECKUX TPOIECCOB, BBIOMPATh TEXHUYECKHE CPEIACTBA M TEXHOJOTHH C YYETOM
9KOJIOTMYECKUX MOCeACTBUI ux npumenenus (I1K-4);

CIIOCOOHOCTBIO MCIOJIB30BaTh MPaBHIIa TEXHUKH 0€30MacHOCTH, MPOU3BOICTBEHHON CaHUTApHH,
MOXKapHOW O€30MacHOCTH M HOPMBI OXpaHbl TPYAd, W3MEPATh W OICHWBATH MapaMeTPhI
MPOU3BOJICTBEHHOTO MHKPOKIMMAaTa, YPOBHS 3albUICHHOCTH M 3ara3oBaHHOCTH, IIyMa, U
BUOpanuu, ocBeleHHocty pabounx mect (ITK-5);

CHOCOOHOCTBIO HAAXHMBAaTh, HACTpaMBaTb M OCYHIECTBISATh IPOBEPKY OOOPYNOBAaHHUA H
nporpamMusix cpeacts (ITK-6);

CIIOCOOHOCTBIO TPOBEPSITh TEXHUYECKOE COCTOSHUE, OPraHM30BBIBATH MPOPUIAKTHUECKUE
OCMOTPBI M TEKYIIMI PEMOHT 000pyIOBaHUSA, TOTOBUTH O0OPYAOBAaHHE K PEMOHTY M IPUHUMATD
obopynoBanue u3 pemonTta (I1K-7);

TOTOBHOCTBIO K OCBOCHHUIO M 3KCILTyaTal[Md BHOBb BBOAMMOro obopynoBanus (ITK-8);
CHOCOOHOCTBIO AHAIM3UPOBATh TEXHHUYECKYIO JIOKYMEHTAIMIO, IOI0MpaTh OOOpYAOBaHHE,
TOTOBHTH 3asBKH Ha MPUOOpeTeHne U peMoHT obopynoBanus (I1K-9);

CHOCOOHOCTBIO IPOBOJUTH AHAIU3 ChIPbs, MAaTEpHAIOB U TOTOBOM NMPOIYKLMH, OCYLIECTBIAThH
orieHKy pe3yabTatoB ananu3a (ITK-10);

TOTOBHOCTBIO TIPOBOANTH CTAHJAPTHBIC U CEPTH(PHUKAIMOHHBIE HCIIBITAHHUS MaTEPUAIOB, U3ACITHA
U TexHoJjorndeckux npoueccos (ITK-17);

TOTOBHOCTBIO MCII0JIb30BaTh 3HaHHE CBOMCTB XUMHUYECKUX HJIEMEHTOB, COEIMHEHUH 1 MaTepHasoB
Ha UX OCHOBE JUIS pelIeHus 3aj1a4 npodeccuoHanbHoi nesrensHocTr (ITK-18);

TOTOBHOCTBIO MCIIOJIH30BATh 3HAHHSI OCHOBHBIX (PM3WYECKHUX TEOPHUH [T PEIICHNsT BO3HUKAIOIINX
¢u3nueckux 3ajaad, CaMOCTOSTEIBHOIO NMpHOOpeTeHHs (U3NYECKUX 3HAHUHM, U1 MOHUMAaHUs
NPUHIUIOB paboThl TPHUOOPOB H  YCTPOWCTB, B TOM YHCJIE BBIXOJAIINX 32 IPEIEIbI
KOMIIETEHTHOCTH KOHKpeTHoro Hampasienus ([1K-19);

TOTOBHOCTBIO H3y4aTh HAyYHO-TEXHUYECKYIO HH(POPMALINIO, OT€YECTBEHHBIN U 3apYOEIKHBIN ONBIT
o reMatuke uccienoanus (ITK-20);

3name:

TEXHOJIOTHYECKHE MPOILIECCHl 1 OCHOBHOE TEXHOJOTHYECKOE 000pYJOBaHME, UCIIOJIb3yeMOe MpHU
MOJIyYeHUU COJIeH, KHUCJIOT, IIeNoueld, MUHEPaTbHBIX YIOOpEHUH U APYrUxX MPOIYKTOB
HEOPraHWYECKON XUMUU;
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— OCHOBHBIE TPUHIIMIIBI, METOABI U (POPMBI KOHTPOJISI TEXHOJOTHYECKOTO IPOLecca U KayecTBa
IPOTYKIHH;

— OCHOBHBIC HOPMATHUBHBIC JOKYMEHTHI IO CTaHIAPTU3ALUU U OOOPYIOBAaHUS U CEpTH(PHUKAIMU
IPOJYKLINH;

— IpaBUJIa TEXHUKHU O€30M1aCHOCTH U IPOU3BOICTBEHHON CAaHUTAPUN; OPraHU3ALMOHHYIO CTPYKTYPY
PEINPUSTHS;

Ymemu:

— HCIHOJIb30BaTh TEXHUUECKUE CPEICTBA JIUIsl U3MEPEHUS] OCHOBHBIX IIapaMETPOB TEXHOJIOTUYECKOTO
npolecca pou3BOICTB HEOPIraHUUECKUX BEILIECTB;

— QHATM3MPOBAaTh TEXHMYECKYI0 JOKYMEHTAIlMIO, PpEaIM30BBIBATH Ha TMPAKTHKE TpeOOBaHUA
HOPMAaTHUBHOM JJOKYMEHTAIUH.

Bnaoemy:

— MeTogaMu  1oadopa  TEXHOJOTHMYECKOro  Oo0OpyNOBaHMSA,  METOJAaMH  YIPaBJICHUS
TEXHOJIOTUYECKUMHU MPOLIECCAMU IIPOU3BOJICTBA;

— METOAAaMHU OCYILECTBIICHHS TEXHOJIOTHYECKOT 0 MPOLIECC B COOTBETCTBUU C PETJIAMEHTOM.

3. Kpatkoe cofep:kaHue JMCHUILINHBI IPOU3BOACTBEHHOI NPAKTHKH

[Tpou3BoacTBEHHAs MPAKTUKA COCTOUT U3 JABYX 3TaIOB!

03HAKOMJIEHHE C TeXHOJIOTUEH MTPOU3BO/ICTBA HEOPIaHUYECKHUX BEILECTB;

IIPAKTUYECKOE OCBOEHHME TEXHOJIOIMUYECKUX MPOLIECCOB U METOAO0B UX KOHTPOJI Ha MPENNPUITHH B

COOTBETCTBUM C UHIUBUAYAIbHBIM 331aHUEM.

1. DKCKYpCHOHHOE 03HAKOMJIEHHE C TEXHOJIOTUEN MTPEANIPUATHUS COOTBETCTBYIOIIETO MPOPHIIL U cOOp

HE00X0/IMMOro MaTepHaa Jyis MOJArOTOBKH OTYETa MO MPAKTUKE.

OTt4er 1o NpakTUKE BKIIIOYAET:

- HICTOPUYECKYIO CIPABKY O MPEANPUITHH;

- HOMEHKJIaTypy BbIIYCKaeMOU IPOAYKIIH;

- BUJIbI U HOPMBI pacxofia ChIpbEBbIX MAaTEPHUAJIOB;

- OIMCAaHNE OCHOBHBIX TEXHOJIIOTMYECKUX ITPOLIECCOB IIPOU3BOJICTBA;

- METOJ1bI U (POPMBI KOHTPOJISI TEXHOJIOTMYECKHUX MPOIIECCOB;

- MEpOIpHUATUS 10 YCTPAHEHUIO OTKJIOHEHUH (HAapyLIeHHWH) pPEeXHMHBIX I[apaMeTpoB paboThI

000py/10BaHUs U TEXHOJIOTUYECKUX MTPOLIECCOB.

2. IlpakTudyeckoe OCBOCHHE TEXHOJIOIMYECKHX IIPOLECCOB OCYILIECTBIISIET B COOTBETCTBHM C

VHAUBUAYaJIbHBIM 33/IaHUEM IO MPAKTUKE, KOTOPOE BKIIFOUYAET:

- N3y4YEHHE aCCOPTUMEHTA BBIITYCKAaEMON NPOAYKIIMH, UX BUJIOB U MAPOK;

- TpeboBanua ['OCTa, TY u apyroil HOpMaTHMBHOW OKYMEHTAllMM K KadeCTBY BBIIyCKaeMOM

MPOXYKLIMH;

- U3y4YEHHE ChIPEBbIX MAaTEPUAIIOB U METO/I0B BXOJJHOTO KOHTPOJIS;

- N3y4YECHHE TapaMETPOB TEXHOJIOTUYECKOTO MTPOLIECCa, PEAYCMOTPEHHBIX B PEIVIAMEHTE, U METOJIOB

€ro KOHTPOJIf;

- ONMCaHKe BUJIA U THIIa 000PYIOBaHUS JUISl OCYIIECTBICHUS TEXHOJIOIMUYECKOTO poIiecca;

- IeMCTBUS 00CITY>KMBAIOIIETO [IEPCOHANA MTPH YPE3BbIYaHBIX CUTYaAIUsX,

- MarepHuajbl MO CTPYKType MpEeINpUsTHS, METOAAM €ro yIpaBlIeHHUs, CUCTeMe cObITa TOTOBOM

MPOIYKIIUH.

4. O0beM NPOU3BOACTBEHHOI MPAKTHKH

N B 3auernbIx B akagem. B actponom.
Buner yae6HOM paboThI
SJIMHMIIaX gacax yacax
O0masi  TPyI0eMKOCTh MNPAKTHKH 10
> Lo = 30 108 81
yueOHOMY ILIaHy
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CamocrosiTeabHnas padora (CP) 2,99 107,8 80,85
[Tocemenue npeanpusTHii 1,0 36 27
PaboTa Ha NpEANPHUATHH [0 WHIUBHIYATbHOMY 15 54 405
3a7aHUIO0

[ToaroroBka u ¢/la4ya OTYETA MO MPAKTHKE 0,49 17,8 13,35
KonTakTHas camocTosiTe/ibHAs1 padoTa 0,01 0,4 0,3
Bua uTOroBoro KOHTpPoOJIA: 3a4eT ¢ OLEHKOM

AHHOTanugA padoyeil NpOorpaMmbl AHCUUIIMHBI
«IIpenaumioMHasi NPAKTUKA)

1. IleJ b MPAKTHKHU — 3aKPETUICHUE TCOPETUUECKUX 3HAHUIA U IPAKTHYECKUX HABBIKOB, TOMy4YEHHBIX
B Mpoiiecce 00ydeHHs 1o porpaMMme OakaaBprara; IpUOOPETECHHUE MPAKTHUECKOTO OIbITa paOOTHI C
MCTOYHUKAMU HAyYHO-TEXHUYECKOW HH(OpMAIMU, OMbITA MOCTAHOBKH W BBIMOJHEHUS HAYyYHO-
UCCIICIOBATEIIbCKUX W TPOCKTHBIX 3aJla4; OBJIAJICHUE METOMOJIOTHEH M MeTolaMH 00paboTKh
pPE3yJITaTOB HCCIICIOBAHUS; cOOp, MOATOTOBKA M aHAIM3 MAaTEPHUAJIOB IO TEMATHUKE BBITYCKHOM
KBATM(UKAIIMOHHON PabOTHI.

2.B pe3yabTaTe U3y4YeHUs! JUCHUIIMHBI 00yYAKOIIUIICA M0 MporpaMme GakajiaBpuaTa
JTOJIZKEH:

Obaaoams cnenyromumu npodeccruonanbabiMu (ITK) KkoMeTeHIusMU:

CIOCOOHOCTBIO M TOTOBHOCTBIO OCYHIECTBIISITH TEXHOJOTHYECKUI MPOIECC B COOTBETCTBUHU C
pErJIaMeHTOM M HCIIOJIb30BaTh TEXHUUYECKHE CPEICTBA IJISI M3MEPEHHs] OCHOBHBIX MapaMeTpOB
TEXHOJIOTUYECKOr0 Tpoliecca, CBOUCTB Chipbst U npoaykimu (ITK-1);

TOTOBHOCTBIO TIPUMEHSTh aHAIUTHYECKNE U YHCIICHHBIE METO/IbI PEIICHHS TIOCTABICHHBIX 33134,
UCIIONIb30BAaTh ~ COBPEMEHHbIE  MH(OPMAIMOHHBIE TEXHOJOTMH, IPOBOJAUTH  00pabOTKY
MH(POPMALINH C UCTIONIB30BaHIEM ITPHKIIAHBIX TPOrPAMMHBIX CPEJCTB Cephl MPOHecCHOHATBHOM
JeATEIIbHOCTH, UCIIOJIb30BATh CETEBBIC KOMITBIOTEPHBIC TEXHOJOTMHM W 0a3bl JAaHHBIX B CBOEH
npoeCCHOHATBFHON O00JIACTH, MAKeThl MPUKIAJHBIX MPOTPaMM Ui pacyeTa TEeXHOJIOTHYECKUX
napamerpoB obopynoBanus (I1K-2);

TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHUBHBIE JOKYMEHTBl 110 KayecTBY, CTaHJApTU3ALUN U
cepTU(UKAIMHA TPOIYKTOB M W3IENUH, 3JIEMEHThl SKOHOMHUYECKOTO aHaln3a B TPAKTHYECKOU
nesrenapaoctH (ITK-3);

CHOCOOHOCTBIO ~ NPHUHUMATh  KOHKPETHblE  TEXHHYECKHE pelIeHHs TMpu  pa3paboTke
TEXHOJIOTUYECKUX TIPOIIECCOB, BBHIOMpATh TEXHHUUYECKHE CPEACTBA M TEXHOJOTHH C Y4YETOM
IKOJIOTHYECKUX mocieacTBuil ux npumeHenus (I1K-4);

CHOCOOHOCTBIO MCIIOJIb30BaTh MpaBHiia TEXHUKH 0€30MacHOCTH, MPOU3BOJICTBEHHON CaHUTAapHH,
HOXKapHOW O€30MacHOCTH M HOPMBI OXpaHbl TPYAa, H3MEPATh U OLICHMBATh MapaMeTphl
MIPOM3BOJICTBEHHOTO MHKpPOKJIMMATa, YPOBHS 3albUICHHOCTH W 3ara3oBaHHOCTH, IIyMmMa, H
BUOpaImu, ocBeneHHocTH pabounx mect (ITK-5);

CIOCOOHOCTBIO HAJaXHUBaTh, HACTpauBaTb M OCYLIECTBIATh NPOBEPKY OOOpYIOBaHUSA U
nporpammHubix cpeacts (ITK-6);

CIIOCOOHOCTBIO TPOBEPSITH TEXHHYECKOE COCTOSIHHE, OpPTaHW30BBIBATH MPO(PHIAKTHUECKUE
OCMOTPBI U TEKYIIUHA PEMOHT 000pyIOBaHUs, TOTOBUTH O0OPYAOBAaHHE K PEMOHTY M IPUHUMATD
obopynosanue u3 pemonTa (I1K-7);

TOTOBHOCTBIO K OCBOCHUIO U SKCILTyaTal[ii BHOBb BBOAMMOTr0 obopynoBanus (ITK-8);
CIOCOOHOCTBIO aHAIM3UPOBATh TEXHHUYECKYIO JIOKYMEHTAIMIO, TOAOUpaTh 000pyJIOBaHUE,
TOTOBUTH 3asBKU Ha MPHOOpeTeHre U peMoHT obopynosanust (I1K-9);
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— CHOCOOHOCTBIO MPOBOJIUTH AHAIU3 CHIPbs, MATEPHAJIOB U TOTOBOM MPOIYKIUH, OCYIIECTBIATH
OLIeHKY pe3yabraToB ananu3a ([1K-10);

— TOTOBHOCTBIO MPOBOAUTH CTAHIAPTHBIE M CEPTU(PUKALMOHHBIE UCIIBITAHUS MaTEPUAIOB, U3ACIHHA
U TexHonornyeckux mpoueccos (ITK-17);

— TOTOBHOCTBIO MCII0JIb30BaTh 3HAHUE CBOMCTB XUMUYECKUX 3JIEMEHTOB, COEIMHEHUH U MaTepHUajoB
Ha UX OCHOBE JUIS PelIeHHs 3aja4 npodeccuoHanbHoi nesrensHoctr (ITK-18);

— TOTOBHOCTBIO UCIOJIH30BATh 3HAHHSI OCHOBHBIX (DM3MYECKHUX TEOPHUHl ISl pelIeHNs BO3HUKAIOIINX
Gu3nyeckux 3ajad, cCaMOCTOSTEIbHOIO NMPHOOpeTeHHUs (U3NYECKUX 3HAHUHM, U1 MOHUMAHUs
OPUHIUIOB paboThl NpUOOPOB M YCTPOWCTB, B TOM YHCIE BBIXOISAIIMX 3a MPEIEIb
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

— TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUUECKYIO HHPOPMALIUIO, 0OT€YECTBEHHBIHN 1 3apyOeXkHbII OIBIT
no temaruke ucciaenoanus (I1K-20).

3namo:

— OCHOBBI OPraHU3aIMK U METO0JIOTUIO HAYYHBIX MCCIIEIOBAHUM;

— COBpEMEHHbIC HayYHbI€ KOHLENIIUU TEXHOJIOIMH HEOPraHUYECKUX BEIECTB;

— CTPYKTYPY M METOJbI YIIPABIECHUSI COBPEMEHHBIM IPOU3BOCTBOM.

Ymemn:

— paboTaTh C TEKCTaMH HAy4HbBIX CTaTeil OTEYECTBEHHBIX U 3apyO€KHBIX HAYUHBIX >XYpHAJOB,
[0JIb30BAThCS ~ HAyYHO-CIIPABOYHBIM  ammaparoM, oO(OpMIIATH  pe3yJbTaTbl  HAy4YHBIX
HCCIICIOBaHUM;

— HCHOJIb30BATh MOTYYEHHbIE TEOPETUUECKUE 3HAHUS JJIs IOCTAaHOBKHU 337a4 MCCIIEJOBAHUS.

Braoemy:

— HaBbIKaMU CaMOCTOSATEIbHON HaAyYHO-UCCIIEA0BATENbCKOM AEATEIbHOCTH, Pa00OTHI C HCTOUHUKAMHU
Hay4HOI nHpopMmanuu, pedeprpoBaHUs HaAyUHBIX MyOIUKaLIUT;

3. Kparkoe coaep:kanue JTUCHUTIIHHBI

TemaTuka nNpeAIUIUIOMHOM NPAaKTUKU CTYJEHTOB OakajaBpuaTa ONpeJenseTcs TEeMaTHKOW HuX

BBIIYCKHBIX KBaJIM(PUKAIIMOHHBIX padOT U MOXKET MPOBOAUTHCS B HAyYHO-HCCIIEI0BATEIbCKOM WU

NpoeKTHOM (opMmaTe (IIPU BBINOJHEHWH HAyYHO-HCCIEN0BATENbCKOM WM pPacueTHO-TPOEKTHOM

paboThl COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckass MpakTUKa MPOXOAMT B HAYYHBIX J1aOOpAaTOPHSIX, TEXHOJIOTHYECKUX

NoJIpa3/ieNieHusIX, UHPOPMAIMOHHBIX IIEHTPaX Hay4YHO-HCCIIEOBATEIbCKOW OpraHu3allid WU B

nabopatopusx Bbimyckatomed kadenpsl PXTY um. JI. Y. MenaeneeBa. CTyAeHTbI 3HAKOMSTCS C

TeKyI1el paboToil 1abopaTopuu, OCBaMBaIOT METO/IbI UCCIEA0BAHUS JIEKTPOXUMHUECKUX MTPOLIECCOB

no tematuke BKP, mpoBoaaT oTnenbHble (U3MKO-XMMHUYECKHE M TEXHOJIOTMYECKHE MCIBITAaHUS,

NPUOOPETAIOT HABBIKM IMOMCKAa HAayYHO-TEXHHYECKOM MH(popManuu u paboThl ¢ 0azaMu JaHHBIX,

Y4YacTBYIOT B 00pabOTKe pe3ybTaTOB UCCIEI0BaHHS U IOATOTOBKU MX K MYOJUKAIUH.

[IpenaumuioMHas MpakTUKAa CTYACHTOB, BBINOJHSIOMIUX PACYETHO-TIPOEKTHYIO BBIITYCKHYIO

KBAJTM(PHUKAIMOHHYIO PadOTy, MPOXOJUT B INPOU3BOACTBEHHBIX I[€XaX M TEXHHUYECKUX OTAeIax

MPOMBINIIEHHOTO peanpusiTusi. CTyIeHThl 3HAKOMSITCS CO CTPYKTYpPOU MPEeANpUsATUS,, HOPMATUBHO-

TEXHOJIOTMYECKON JOKYMEHTAIUEN, peraaMeHTaMy IIPOU3BOICTBA, U3Y4al0T CUCTEMY MEHEKMEHTA

U KayecTBa mpoayKuud. OCHOBHOE BHUMaHHE YJENSETCS MPaKTUYECKUM  BOMPOCAM

(YHKLIMOHUPOBAHUS TEXHOJIOTUYECKHUX JIMHUIA MPOM3BOJICTBA MPOIYKIIUH, TPOOJIeMaM THarHOCTUKU

Opaka TOTOBOW MPOIYKIMU W MEPONPHUATUSAM [0 €ro YCTPaHEHHUIO, BOIPOCaM HMHTEHCU(UKALUN

pabOoThI TEXHOJIOTUYECKUX JTMHUH.

Bo Bpems npoxokaeHus MpeIIuIuIOMHON MPaKTUKK CTYASHTbl COOMPAIOT MaTepHalibl IO TEMATHUKE

BBIMTYCKHON KBaJU(HUKAIIMOHHON pabOThl, aHAIM3UPYIOT WX, HAMEYAIOT OCHOBHBIE HANPAaBJICHUS U

3a1a4un paboThl, BEIPAOATHIBAIOT METOJOJIOTHIO PEIIEHUS ATHX 3a/1ad.

4. O0bem NpeIuIIOMHON NPAKTHKHA

165



B
. B akanem. B actpon
Bunpl yaeOHol paboThI 3aYETHBIX
Jacax Jacax
eIMHULAX
O01mas TPy10eMKOCTh NPAKTHKH 10 Y4EeOHOM
IJIAHY
CamocrostensHas padora (CP) 8,99 323,8 242,85
KoHTaKTHaA camocToaTenbHana pabota 0,01 0,2 0.15
Bua KoHTpOJIA: 3a4UeT ¢ OLEeHKOM 3a4er ¢ OLEHKOM

AHHOTanus padoyeil nporpaMmsl
I'ocynapcrBeHHasi HTOroBasi aTTeCTAlUs

1. Hean rocyrapcTBeHHOH MTOrOBOM ATTECTAIMM: 3aIIMTHI BHIMYCKHON KBAJIU(QUKALMOHHOM
padoThI, BKJIKYasi MOAT0OTOBKY K MPOLEAYPe 3alllUThI U MPOLeAYPY 3aIUTbI— BbISIBICHUE YPOBHS
TEOPETUYECKOW M  MPAKTUYECKOW TOATOTOBJIEHHOCTH BBIMYCKHHKA By3a K  BBIIOJHEHUIO
npodecCHOHATBHBIX 33/1a4 U COOTBETCTBUSA ero noarotoBku TpedoBanusM @I'OC BO no HanpaBieHHIO
noaroroBku 18.03.01 Xumwuueckasi TexHoJorusi npoduiab «TexHoJ0rusi HeOpraHu4YecKHux
BELIECTB.

3agauM rocy1apcTBeHHON MTOrOBOIl ATTECTAlMM — YCTAHOBJICHUE COOTBETCTBUSI COJIEPIKAHMUS,
YPOBHS U KadecTBa MOJArOTOBKHU BhITycKHUKA TpeboBanusM OI'OC BO; MmoTHBa1Ks BBITYCKHUKOB Ha
JAJIBHEWINEe TIOBBIIICHUE YPOBHS KOMIIETCHTHOCTH B H30paHHON cdepe mnpodeccHnoHaTbHOMI
JESTENIbHOCTH HAa OCHOBE YIIyOJeHHs] M paCIIUpPEHHs MOJYYEHHBIX 3HAHUN M HABBIKOB IMyTEM
MPOJIOJDKCHHSI TTIO3HABATEIILHOW JIEATEIPHOCTH B c(epe MPaKTHYECKOTO NMPUMCHCHUS 3HAHWHA H
KOMIIETCHIINH.

2. B pe3yabTaTe NpoXo:KIeHHs TOCYIaPCTBEHHOH HTOTOBO aTTECTAMM: 3aIUTHI BBITYCKHOI
KBAJIN(PUKANIMOHHOH PadoThl, BKJIKYas MOArOTOBKY K NpoLeaype 3aliMTbl M NPOLeaypy
3alUTHI) y CTYJAEHTa NnpoBepsieTcs chopMHUPOBAHHOCTH CJEIYIOIIUX KOMIIETEHIHI, a TaKKe
CJeAYIOIUX 3HAHMHA, YMEHMH M HaBBIKOB, NMO3BOJSIIOIIMX OLEHUTH CTeNeHb TIOTOBHOCTH
00yyauxcs K ajbHelned npodeccnoHaIbLHOI 1eATeJTbHOCTH.

BeIMycKHHMK, OCBOMBIIMI TporpaMMy OakanaBpuara, JOJDKEH 00lajgaTh  CIEIYIOINIMMHU
OOIIEKYTTYPHBIMU KOMITETCHITUSIMHU:

- CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBBI (PMIIOCO(PCKUX 3HAHMU JUIsl (POPMHUPOBAHUS
MupoBo33penueckoi mosummu (OK-1);

- CIIOCOOHOCTBIO aHAIM3UPOBATh OCHOBHBIE ATANbl U 3aKOHOMEPHOCTH HCTOPUUYECKOTO
pa3BUTHs 00IIecTBa I GOpMUpPOBaHUs rpaxaanckoi nmosumun (OK-2);

— CIOCOOHOCTBIO UCITOJIB30BaTh OCHOBBI SKOHOMUYECKUX 3HAHUHN B Pa3MUYHBIX cepax
xusHenestensHoctr (OK-3);

- CIIOCOOHOCTBIO HCIIOJIB30BATh OCHOBBI TPABOBBIX 3HAHWN B Pa3NUYHBIX cdepax
nestensHocTH (OK-4);

— CIOCOOHOCTHI0O K KOMMYHHUKAIIMM B YCTHOW M MUCHbMEHHOW (opMax Ha PyCCKOM H
WHOCTPAHHOM SI3bIKAX JJIsl PEIICHMS 337a4 MEXIMYHOCTHOTO M MEKKYJIbTYPHOTO B3aUMOJICHCTBUS
(OK-5);

— CIIOCOOHOCTBIO PAa0OTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPHUHHMATH COILUATIBHBIE,
STHHYECKHE, KOH(EeCCHOHANBHbIE U KyabTypHbIe pasiuuns (OK-6);

- CIIOCOOHOCTBIO K caMOopraHu3anuu u camoobpasosanuio (OK-7);

166



- CHOCOOHOCTBIO MCIOJB30BATh METOJBI M MHCTPYMEHTHI (PU3NYECKON KYJIbTYpBI JUIS
o0ecrieueHHs IOTHOLIEHHOM colMaibHO# 1 nmpodeccnonansHoi nestenpHoct (OK-8);

- CIIOCOOHOCTBIO UCIIOJIb30BaTh IIPUEMBI OKAa3aHUS IIEPBOM MTOMOILM, METOBI 3aIUTHI B
YCIOBHSX upe3BblYaiiHbix curyanuii (OK-9).

BreimyckHuK, OCBOMBIIMI mporpamMmy OakajaBpuara, JOJDKEH 00JanaTh — CIEAYIOUIMMHU
o0miernpogdeccuoHaIbHBIMU KOMITETEHIIUSAMU:

- CHOCOOHOCTBIO U TOTOBHOCTBIO UCII0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILIHH B podeccnonanbHou nestensroct (OI1K-1);

— TOTOBHOCTBIO HCIOJIB30BAaTh 3HAHHUA O COBPEMEHHOM (DM3MYECKON KapTHHE MUpA,
IPOCTPAaHCTBEHHO-BPEMEHHBIX ~ 3aKOHOMEPHOCTSIX, CTPOCHHMM  BellecTBAa s  IOHUMAaHHUsA
OKpy»Xarouiero mupa u siiieanit npuposl (OI1K-2);

— FOTOBHOCTHIO MCIOJIb30BaTh 3HAHUS O CTPOCHHMM BEILECTBA, IPUPOJIE XUMHYECKON
CBSI3M B pa3jIMUHBIX KJIaccaX XMMHUYECKMX COCJUHEHUH JJIi NOHMMaHMs CBOICTB MaTepuanoB U
MEXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAOMINX B okpyxkatomieM mupe (OI1K-3);

- BJIAJICHUEM MOHMMAaHHs CYIN[HOCTH ¥ 3HAYeHHs WHPOpMAIMA B Pa3BUTUHU
COBPEMEHHOI0 MH(pOPMAIIMOHHOIO OOILIECTBA, OCO3HAHUS ONACHOCTH U YIpo3bl, BOSHUKAIOLIUX B
3TOM  TpoIecce, CIIOCOOHOCThIO  COONIONATh OCHOBHBIE TpeOoBaHHMA  HMH(OPMAIIMOHHON
0€30MacHOCTH, B TOM YHCIIC 3aIIUThI rocynapcTBeHHol Taituel (OITK-4);

- BJIaJICHUEM OCHOBHBIMHM METOJIaMH, CIOCOOAMH U CPEICTBAMHU MOJIYYEHHUs, XpPaHEHUS,
nepepaboTku MHGOpMAalMU, HaBbIKAMHM pabOThl C KOMIBIOTEPOM KaK CpEICTBOM YIpaBJICHUS
undopmarnueit (OI1K-5);

- BJIQJICHUEM OCHOBHBIMH METOJAaMH 3alllUThl IPOU3BOJCTBEHHOIO IIE€pPCOHAIA U
HACEJICHHUs OT BO3MOXKHBIX MOCIIEICTBUIT aBapuil, KaTacTpod, cruxuitaeix oeactuii (OI1K-6).
BrimyckHuKk, OCBOMBIIMI TporpaMmy OakajaBpuaTa, JOJDKEH o0JiafgaTh NpodecCHOHATHHBIMU
KOMIIETEHIIUSIMH, COOTBETCTBYIOIMMHU BHUAAM INPO(ECCHOHAIBHOW [eATebHOCTH, Ha KOTOphIE
OpUEHTUPOBaHa Mporpamma OakajgaBpHara:

- CIIOCOOHOCTBIO U T'OTOBHOCTBIO OCYIIECTBIIATH TEXHOJOTMYECKUI Tpolecc B
COOTBETCTBUM C PETVIAMEHTOM M HUCIOJIb30BaTh TEXHUYECKUE CPEICTBA JUIsl U3MEPEHHsI OCHOBHBIX
apaMeTpPOB TEXHOJIOTUYECKOTO MPoIiecca, CBOMCTB Chipbst U mpoaykiun (ITK-1);

- TOTOBHOCTBIO TIPUMEHSTh AHAJIMTUYECKAE W YHCICHHBIE METOJAbl pEHICHUs
MOCTAaBJIEHHBIX 33/1a4, MCIIOJIb30BaTh COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJIOTUH, MPOBOIAUTH
00paboTKy HH(OpMalMM C UCHOJIb30BaHUEM MPUKIAIHBIX TPOTPaAaMMHBIX CPEACTB cdepbl
npoeCCUOHATBHON JEeSATETbHOCTH, HCIIOJIb30BaTh CETEBblE KOMIBIOTEPHbIE TEXHOJOTUU U Oa3bl
JaHHBIX B CBOEW MpodeccuoHanbHOM 00J1acTH, MaKeThl MPUKIAJHBIX MpPOTrpamMM JJs pacyera
TEXHOJIOTMYECKHUX napameTpoB obopynosanus (ITK-2);

- TOTOBHOCTBIO HCII0JIb30BaTh HOPMAaTUBHBIE JOKYMEHTHI 10 KaY€CTBY, CTaHAAPTH3ALUN
U cepTUPUKALUU MPOAYKTOB U HM3JEIUN, DJIEMEHTHl 3KOHOMHYECKOIO aHajlu3a B MPAKTUYECKOU
nestensHocTH (TTK-3);

- CHOCOOHOCTBIO NPHHUMATh KOHKPETHBIE TEXHUYECKHE PpEIIeHUs IMpH pa3paboTke
TEXHOJOTMYECKHUX IPOLECCOB, BBIOMPATh TEXHUUYECKHUE CPEACTBA U TEXHOJOTUU C YYETOM
IKOJIOTUYECKUX TocneacTBuid ux npumeHenus (I1K-4);

- CIOCOOHOCTBIO MCIOB30BATh MPaBWJIa TEXHUKH O€30MacHOCTH, MPOU3BOICTBEHHON
CaHUTapuH, MOKapHOW OE30MACHOCTH U HOPMBI OXPAHbI TPYJa, U3MEPATH U OILIEHUBATh MapaMeTphl
POM3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3allbJICHHOCTH U 3ara30BaHHOCTH, IIIyMa, U BUOpaIuH,
ocseteHHocTH padounx mect (ITK-5);

- CIIOCOOHOCTBIO HaJIaXKMBaTh, HACTPAUBaTh U OCYLIECTBIIATH MPOBEPKY 000PYT0BaHUS
u nporpamMmubix cpencts (ITK-6);
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- CHOCOOHOCTHIO MIPOBEPATH TEXHUUYECKOE COCTOSIHUE, OpPraHU30BBIBATH
npopMIaKTHIECKHE OCMOTPBHl M TEKYIIUH PEMOHT OOOpYyIOBaHHUS, TOTOBUTH 0O0OpyIOBaHHE K
PEMOHTY M IIPHHUMATH 000opymoBanue u3 pemonta (ITK-7);

- TOTOBHOCTHIO K OCBOCHHIO U SKCILTyaTallid BHOBb BBOAMMOT0 000opymoBanus (ITK-8);

- CIIOCOOHOCTBIO  AQHAIM3MPOBATH  TEXHUYECKYIO  JOKYMEHTAlUI0, TOA0HpaTh
000py/ioBaHUE, TOTOBHUTH 3asIBKU Ha MPHOOpeTeHrne 1 peMoHT obopynoBanus (ITK-9);

- CIIOCOOHOCTBIO TPOBOJUTH AHATHM3 CHIPbS, MATEPUAIOB M TOTOBOW IPOIYKIIUH,
OCYILECTBIIATH OLCHKY pe3ynbraToB aHanu3a (ITK-10);

- CIIOCOOHOCTBIO  BBIABIIATh W YCTPAHSATh OTKJIOHEHUS OT PEXKUMOB pPabOThHI
TEXHOJIOTHYECKOTO 000pYyI0OBaHUS U TTApaMeTPOB TexHoJoruueckoro mporecca (ITK-11);

— CHOCOOHOCTBIO  IUIAHMPOBATH M MPOBOAUTH  (PU3MYECKHME W XUMHYECKUE
9KCIIEPUMEHTHI, MPOBOAUTH 00pPabOTKY UX PE3yJbTaTOB U OLEHUBATh MOTPEIIHOCTH, BBIIBUTATH
TUTOTE3bl M yCTAHABIMBATh TPAHUIBI WX MPUMEHEHHS, MPUMEHSAThH METOABl MaTeMAaTHYECKOTO
aHaJIM3a U MOJICIMPOBAHUS, TCOPETHUYECKOTO U 3KCIIepUMeHTabHOro uccnenoanus (I1K-16);

— TOTOBHOCTBIO TMPOBOJUTH CTaHAApPTHBIE U  CEpTU(UKAIMOHHBIE HCIBITAHUSA
MaTepUaioB, U3ACIHUI 1 TeXHOIoruueckux mporeccos (ITK-17);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHNE CBOWCTB XUMHUUECKHUX AJIEMEHTOB, COSAMHEHUN U
MaTepualioB Ha X OCHOBE JUIsSl pelIeHUs 3a1a4 npodeccuonanbHoi nesrenpaoctr (I1K-18);

- TOTOBHOCTBIO HCIOJIBh30BaTh 3HAHUS OCHOBHBIX (DH3MYECKHX TCOPUH I PEIICHUS
BO3ZHUKAIOIMIUX (PU3NYECKUX 3a]a4, CAMOCTOSITENILHOTO MPUOOpeTeHUs (U3MYECKUX 3HAHUH, IS
MOHWMAHUS TPUHITUIIOB PabOThI MPUOOPOB M YCTPONCTB, B TOM YHUCJIC BBIXOJSIIMX 32 MPEACIBI
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

— TOTOBHOCTBIO H3y4yaTh HAyYHO-TEXHHUYECKYI0 HWH(OPMAIMIO, OTCUYECTBEHHBIHM U
3apyOeKHBIN OMBIT 10 TemaTuke ucciaenoBanus (I1K-20).
3aBepIIaroIuM 3TaroM 00y4YeHHs 1o HarnpasieHuto noaroroBku 18.03.01 Xumudeckast TEXHOIOTHS,
npodpumo  «TexHOIOTUS ~ HEOPraHWYECKHX  BEIISCTB»  SIBJSICTCS  3allUTa  BBITYCKHOM
KBATM(UKAIIMOHHOK paboThl OakayiaBpa.

B pesynbTaTe MpOXOXKICHHS TOCYIAPCTBCHHONW HMTOTOBOM aTTECTAMM (BBIMOJHEHUS BBITYCKHOM
KBaJTM(DUKAIIMOHHOM pabOThl) CTYACHT JOJKEH:
3nams:

— TOPSIIOK OPTaHHU3AINH, TUTAHUPOBAHUS U ITPOBEICHUST HAYIHO-UCCIICIOBATEIILCKUX PadoT
C MCTOJIH30BAaHUEM IMMOCIETHUX HAYYHO-TEXHUYECKHUX JOCTHKEHUI B TaHHON 001acTu;

— (pu3UKO-XUMUYECKUE OCHOBBI CHHTE3a HEOPTaHUYECKUX MaTEePHUAIOB, IPUMEHSITH 3TH
3HAHUS HA TIPAKTHKE;

— OCHOBHBIE TpeOOBaHMS K IPECTABICHUIO PE3YIIHTATOB IMPOBEACHHOTO UCCIICIOBAHUS B
BUJIE HAYYHOT'O OTYETa, CTAThU WU JOKIAJa;

Ymemy:

— CaMOCTOSITEIPHO BBISIBJISITH IEPCIICKTUBHBIC HAIIPABIICHUST HAYIHBIX HCCIICTOBAHUM,
000CHOBBIBATh aKTyaJIbHOCTD, TCOPETHUECKYIO U TIPAKTHUECKYIO 3HAYMMOCTh TIPOOJIEMBI,
MIPOBOAMTH IKCIIEPUMEHTATBHBIC UCCIICIOBAHMS, aHATM3UPOBATh U HHTEPIPETUPOBATH
MOJTyYEHHBIC PE3YJIbTATHI;

— OCYIIECTBJIATH MTOUCK, 0Opa0OTKY U aHAJIN3 HAyYHO-TEXHUICCKONW HHPOPMAITUH TI0 TEME
BBITIOJTHAEMON paboThI, B TOM YHCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA,

— paboTaTh Ha COBPEMEHHBIX MPHOOpPax, OPraHU30BBIBATH MTPOBEICHUE IKCTIEPUMEHTOB U
UCIIBITAHUH, IPOBOIUTEH KX 00Pa0OTKY W aHAJIM3UPOBATH PE3YIIbTATHI,

BJIa/IeTh:
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— METOHOJIOTUEW U METOJUKOM NMPOBEICHUS HAYYHBIX UCCIIEI0BAaHNI; HABBIKAMU
CaMOCTOSITENIbHOW HAYYHOH U MCCIIEI0BATEIbCKONW PabOTHI;

— HaBBIKaMU pabOTHI B KOJIJICKTUBE, TNIAHUPOBATh U OPTaHU30BHIBATH KOJIJICKTUBHBIC
Hay4YHbIE UCCIIEIOBaHMS; OBJIaJIeBaTh COBPEMEHHBIMU METOJaMH UCCIIeI0BAHUS U
aHaJIM3a MOCTABJICHHBIX MTPOOIIeM;

— CIIOCOOHOCTBIO PENIaTh MOCTABICHHBIC 33/Ja4H, UCTIONB3Ysl YMEHUS U HABBIKU B
OpraHHU3ali HayYHO-HCCIEA0BATEIbCKUX U TEXHOJIOTMUECKUX padoT.

3. Kparkoe conep:kaHue rocy1apCcTBEHHOI UTOrOBOI aTTeCTAMU: 3aAIIUTHI BBIYCKHOI
KBATH(PUKANMOHHOM padoThl, BKJIYAs MOATOTOBKY K NMPoLeaype 3alUThl U NPOUeAYPY
3aIMUTHI

l'ocynapcTBeHHast UTOrOBasi aTTECTAIUs: 3alllUTa BBHITYCKHONW KBAIH(PHUKAIMOHHON pabOTHI,

BKJIIOYasl MOJATOTOBKY K IMPOLEAYpe 3allUThl U MPOLENYpPY 3allUThl (WKW APYroe pacliupeHue u3
cootBercTByromero ®I'OC BO) mpoxoaut B VIII cemecTtpe Ha 6a3ze 3HaHWI, YMEHUN U HABBIKOB,
MOJIYYCHHBIX CTYJAEHTAaMU TpH u3ydeHuH aucuuruimH HampasiaeHus 18.03.01 Xwumwudeckas
TexHoJorus Npodmib «TeXHOIOTH HEOPTaHUUECKUX BEIIECTBY U MPOXOXKICHUS MPAKTHK.

l'ocynapcTBeHHast UTOroBasi aTTecTalys: 3alllUTa BHITYCKHONW KBaJU(UKALMOHHOW pabOThl,
BKJIIOYAsl MOJrOTOBKY K IMPOLEAYPE 3allUThl U MPOLENYpPY 3allUThl (WM APYroe pacliupeHue u3
cootBercTBytomiero ®I'OC BO) npoBoauTtcst rocy1apcTBEHHON IK3aMEHAIMOHHOW KOMUCCHEH.

KoHTponb ypoBHSI CHOPMUPOBAHHOCTH KOMIICTCHIIUH OOYYaIOUIUXCsl, IPUOOPETECHHBIX MPH
ocsoenun OOII, ocymiecTBiseTcs mMyTeM NPOBEACHUS 3alIUTHl BBIMTYCKHOW KBalu()UKAIIMOHHON
pa6otsl (BKP) u npucBoenus kBaaudukauu «0akajiaBpy.

4. O0beM rocy1apcTBeHHON UTOTOBOM aTTeCTALMM: 3AIUTHI BHIIYCKHON KBAJTH(UKAIMOHHOM
padoThl, BKJIKYAS NOAT0OTOBKY K NPOLeAype 3allIUThl M MPOUEeAYPY 3alUThI

['ocymapcTBeHHasi UTOroBasi aTrTecTanus NPOXOJUT B § ceMmecTpe Ha 0a3e 3HaHUM, MOJYyUYEHHBIX
CTYJIEHTaMH NP U3ydeHuH auciuruinH HarnpasiaeHus 18.03.01 Xumudeckass TeXHOJIOTHS POPHIIb
«TexHON0orusi HEOPraHUYECKUX BELIECTB.

KoHTponbs 3HaHMI 0OydaromMXcsi, MOJYYEHHBIX NPH OCBOCHHHM OCHOBHOM 00pa3oBaTelIbHON
IPOrpaMMbl, OCYHIIECTBIIAETCS B ()OpME 3alIUThl BBIMYCKHON KBaJU(PUKALMOHHONW pPabOTHI H
MPUCBOEHUS KBaTU(UKALIUU «OaKamaBpy.

B B acTpos.
. B akazewm.
Bunsl yueOHOI paboThl 3a4E€THBIX Yacax
Jacax
eIMHUIIAX
Oomas Tpy10eMKOCTh JTUCHUILINHBI 110 Y4eOHOMY 6.0 216 162
TJIaHy ’
CamocrositenbHas padora (CP): 6,0 216 162
Brimonnenne, nanucanue u opopminenue BKP 6,0 216 162
Bua konTposn: 3amura BKP

4.8 ®akyabTaTUBBI
AHHOTanus padoveil NPOrpaMMbl IUCHUIIIHHBI
«IlepeBo HAYYHO-TEXHHMYECKOM JTUTEPATYyPbD)
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1. Heab OMCUMIUIMHBI — TPUOOpPETCHHE OOYYaAIOMIMMHCS O0O0IIel, KOMMYHUKAaTHBHOW W
po(hecCHOHATLHOM KOMITETEHIINH, YPOBEHb KOTOPBIX Ha OTJENBHBIX Tanax sI3bIKOBOW MOATOTOBKH
MO3BOJIIET BBIMOJHATh Pa3IMYHbIE BHUABI NPO(ECCHOHATHFHO OPUEHTHUPOBAHHOTO TEpeBOjia B
IIPOU3BOJCTBEHHON U HAYYHOU JEATEIbHOCTH.

2. B pe3yabTaTe M3y4yeHUs JUCIHHUILIMHBLI 00yUYalolIUiicsl Mo mporpaMme 6akajaBpuarTa
JOJIZKeH:

Obaaoams cleqyOIUMU KOMIETCHIIUSIMHU:

— CIIOCOOHOCTBIO K KOMMYHHMKAIlUM B YCTHOM M THCbMEHHOM (OpMax Ha pPycCKOM U
MHOCTPAHHOM $I3bIKaX JJISl PEeUICHHs 33/1a4 MEKIUYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS
(OK-5);

- TOTOBHOCTBIO  HM3y4aTh  HAY4YHO-TEXHHYECKYI0  HH(OpPMaLNIO,  aHAIU3UPOBAThH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 10 TeMaTuke uccienoanuii (ITK-20).

3namo:

— OCHOBHBI€ CIIOCOOBI JOCTH)KEHHSI SKBUBAJICHTHOCTH B IIEPEBOJIE;

— OCHOBHbBIE ITPUEMBI IEPEBO/IA;

— SI3BIKOBYIO HOPMY M OCHOBHBIC (DYHKITUH SI3bIKA KAK CHCTEMBIL;

— JIOCTaTOYHOE JJsi BBINOJHEHHS TMEpeBOJa KOJMYECTBO JIEKCMUYECKUX  EAMHHIIL,
($pa3eoa0ru3MoB, B TOM YHCIIE COLUAIBHBIX TEPMUHOB U JIMHTBOCTPAHOBEIUECKUX PEANINIA;

ymemy:

— IPUMEHATh OCHOBHBIE ITPUEMBI IIEPEBO/IA;

—  OCYLIECTBJISITH IMHUCHMEHHBIM TMEpeBoJ, C COOJIOACHHEM HOPM  JIGKCHUYECKOM
HKBHUBAJIEHTHOCTHU, COOJIIOIEHUEM TPAaMMaTHUYECKUX, CHHTAKCUUECKUX U CTUIMCTUYECKUX HOPM;

— 0(hopMIIATH TEKCT MEPEeBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYUIECTBJIATH IIEPEBOJ C COOJIIOJIGHHEM HOPM JIEKCMUECKON HSKBHBAJIEHTHOCTH,
COONIOZICHHEM TpPaMMaTHYECKMX, CHHTAKCHUECKUX M CTHJIMCTUYECKUX HOPM TEKCTa IepeBojia U
TEMIOPAIbHBIX XapAKTEPUCTUK UCXOIHOIO TEKCTA;

61a0emn:

— METOJIMKOH MPeANepeBoJYECKOr0 aHaIN3a TEKCTa, CIOCOOCTBYIONIEH TOUHOMY BOCIIPUSITHIO
MCXOJIHOTO BBICKA3bIBAHNUS,

— METOAMKOM MOATOTOBKM K BBINOJHEHUIO MEpPEBOJA, BKJIOYas IMOUCK HHGOpMaluU B
CIIPaBOYHOM, CIIELUATIBLHOM JINTEPAType U KOMITbIOTEPHBIX CETSX;

— OCHOBaMH CHCTEMBbI COKpAIIEHHOH MepeBOIYECKOM 3aCH ITPH BBIITOJIHEHUH I1EPEBO/IA;

— OCHOBHOW MHOSI3bIYHOM TEPMHUHOJIOTHEN CIIEUAIbHOCTH;

— OCHOBaMH pedeprpoBaHUs U aHHOTUPOBAHUS JINTEPATYPHI MO CHEIUATBHOCTH.

3. KpaTkoe conepskanue JUCHUILINHBI:

Paznen 1. OcHOBHBIE JIeKCHYeCKHe M CTHJIMCTHYECKHE 3aKOHOMEPHOCTH NepeBoJa
HAYYHO-TeXHHYECKOH JIUTEPATYypPhbI

1.1 Jlexcuueckue 3aKOHOMEPHOCTH HAay4HO-TEXHHUYECKoro mnepeBoaa. CMBICIOBON aHaIU3
HaYYHO-TEXHMYECKOI0 TeKcTa M ero cermMeHTauus. CTUIMCTHYECKHE OCOOCHHOCTH Hay4dHO-
TEXHUUYECKHUX TEKCTOB. lIpeononenue TpyAHOCTEH, CBA3aHHBIX C PACXOKICHHUEM CHHTAaKCHUYECKUX
CTPYKTYp UHOCTPaHHOI'O U PYCCKOT0 TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHHe TIOpsiZIKa CIIOB B aHTJIMHCKOM M PYCCKOM IpeIiokeHusix. [lepeBoxa cios,
yCTAaHOBJICHHE 3HaueHHs cioBa. llepeBos cBOOOAHBIX U (PA3EONOTHYECKUX CIOBOCOYETAHUH.
[TepeBo/] 3ar010BKOB TEKCTOB U cTaTel

1.3 Coxkpamenust. OcoOeHHOCTH UX TepeBoja. Pa3BuTHe HaBBIKOB IEpeBOja Ha MpUMeEpe
TEKCTOB MO TeMe «XuMudecKas jadoparopus» «V3MepeHnst B XUMHU.

1.4. Jlexcudeckue TpaHchopmanmuu TpH TEPEeBOJE TEKCTOB IO TEMAaTUKE XUMHH U
XUMHYECKON TEXHOJIOTHH.
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Pa3znes 2. OcHOBHBIE TPAMMaTH4YeCKHE 0COOCHHOCTH MepeBo/a.

2.1. OcobenHocTH TiepeBoJa npeaioxeHuit Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha npumMepe mepeBojia TEKCTOB [0 TeMAaTUKe XMMHUUYECKOi TexHosoruu [lepeBon
NPUJATOYHBIX MPEATIOKECHUH.

2.2. Metoabl 4 ITpUEMBI [IEPEeBO/Ia CTPAAATEIbHOTO 3aj10ra Ha IPUMEpe epeBo/ia TEKCTOB 110
teme "TexHonoruu Oymymiero”.

2.3. Tunbsl yCIOBHBIX NPEAJIOKEHHWH, IpaBUiIa U OCOOEHHOCTHM HX mepeBoja. IlpakTuka
NepeBo/ia YCIOBHBIX MPEAJIOKEHHH Ha MPUMEpax TEKCTOB IO PA3JIMYHBIM pa3ieiiaM XUMHH U
XUMHUYECKON TEXHOJIOIHH.

2.4. MonanpHbIC THAroibl ¥ OCOOEHHOCTHM WX TEpeBOJa Ha MPUMEPE MEepeBoJa TEKCTOB
«Texnonorusy, «IIpomsliieHHOE 060PYAOBaHHE»

Pa3nea 3. OcoGeHHOCTH NepeBoAa NpelJIoKeHHi ¢ HeJIMYHBIMHM (POPMaMHU IJ1aroJia

3.1 Undunutus (HeonpeneneHHas ¢opma riarosia). Poas mHGUHUTHBA B NIPEAJIOKECHUN H
BApUAHTHI IIEPEBOJIa HA PYCCKHUM sA3bIK. [IpruacTus m repyHauil. BapuaHThl niepeBosa Ha pyCCKUM
A3BIK.

3.2 NadpurnutuBHBIE 0600p0THI. O60pOT HONOIHEHNE ¢ HHPUHUTHBOM. OGOPOT Mo IeKaIee ¢
UHOUHUTUBOM. Pa3nyuyHble BApHaHThI IEPEBOJA.

3.3 IlepeBox mnpuyacTHBIX OOOpPOTOB. AOCOJIOTHBIM NPHYACTHBIM 0OOOPOT W BapHaHTHI
nepeBoJia. Pa3Butre HaBBIKOB MepeBojia B chepe XMMUU U XMMUYECKON TEXHOJIOTUH.

Paznen 4. Ocob6ennocTu pepepaTHBHOIO NEePeBOAA

4.1. Anroput™m npeanepeBoI4eckoil paboThl ¢ HAYyYHO-TEXHUYECKMM TEKCTOM 110 XMMHUKO-
TEXHOJIOTUYECKOI TeMaTHKe.

4.2. AnropuTm cocraBieHus pedepara o XuMHUKO-TEXHOJIOTMYECKON TeMaTuKe (aHHOTALUM )

4.3. Anroputm paboThl 1O pedepaTuBHOMY MEPEBOAY IO XHUMHKO-TEXHOJIOTHYECKOM
TEeMaTHUKe.

4 O0beM yueOHOH THCHMIIINHBI

Cemectp
Bcero
3 cemecTp 4 cemectp
Bun yuebHoit paboTbl
3E | Akag.u. | 3E |Akagu.| 3E Axan.u.

OO0m1ast TpyA0€MKOCTh TUCITUILIMHBI 4 144 2 72 2 72
KonrakTHasi pa6oTa — ayIuTOpHBIE 18 64,4 09 | 322 0.9 3092
3aHATHSA:
Jlexuun - - - - - -
[Tpaktuyeckue 3austus (I13) 1.8 64 0.9 32 0.9 32
JlaGopatopusbie pabdotsl (JIP) - - - - - -
CamocrosiTejibHasi padoTa 2.2 79.6 1.1 | 39.8 1.1 39.8
KoHTtakTHas camocTosiTenbHas paboTa
CaMOoCTOSITEeIbHOE U3YUCHUE Pa3/IeIioB 2.2 79.6 1.1 398 1.1 30,8
JUCLIUTUTMHBI
Buasbl KoHTpOJIA:
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Buo xonmpona (3au / 3au c ou.) + + + + + +

JK3aMeH - - - - -
KonTakTHas paboTa — mpoMeKyToUHast 0.4 0.2 0.2
aTTecTanus
IToaroroBka K 3K3aMeHy

3aver ¢ .

Bua uTOroBoro KOHTpoOJIA: . |3a4eT ¢ oueHKOH
OLICHKOI
Cewmectp
Bcero
3 cemectp 4 cemectp
Bun yuebHoit paboTbl
3E | Actpu. | 3E | Actp.u.| 3E | Actp.u.
OO01mast TpPyA0eMKOCTh JTUCIUTLITNHBI 4 108 2 54 2 54
KonTakTHas padoTa — ay1uTOpHbIE 18 48.3 09 | 2415 | 09 2415
3aHATHS:
Jlekuun - - - - - -
[Tpaktuyeckue 3anstus (I13) 1.8 48 0.9 24 0.9 24
JlaGopaTtopHusie padoTs (JIP) - - - - - -
CamocrosiTeibHasg padora 2.2 59.7 1.1 | 2985 | 11 29.85
KonTakTHas camocTosTenpHas paboTa 11
2.2 1.1 '

CamMocTosATeIbHOE U3YUYEHUE PA3/IeIIOB 59.7 29 85 29,85
JUCITUTLIAHBI
Buabl KOHTpOJIA:
Buo konmponsa (3au /3au c ou.) + + + +
JK3aMeH - -
KonTakTHas paboTa — MpOMEeKyTOTHAS 03 0.15 0.15
aTTecTanus
[ToaroroBka Kk 3K3aMeHy

3aver ¢ .

Bu/i HTOrOBOI0 KOHTPOJIS: OLLeHKOI 3aueT c oueHKoM

AHHOTaNUsA y4eOHOI NporpaMMsbl TUCHHMILIMHBI «['paxxiaHckasi 3allUTa B Ype3BbIYANHHBIX
CUTYaIUSIX»
Pexomenayercs s HampaBieHuss noarotoBku 18.03.01 «Xumuuyeckass TeXHOJIOTHSI».
KBanudukanus (cTeneHb) BbITYCKHUKA — OaKanasp.
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VYuebnas aucuuiuinHa "['pakpaaHckas 3alldTa B YpPE3BbIUANHBIX CUTyalMsx' YHUTaeTCs B
paMKax ¢axkyabTaTuBa B 1 MK BO 2 ceMecTpax M 3aKaHYMBAETCS 3a4ETOM.

1. Henb AUCHUIVINHBI -- IOATOTOBUTH CTY/IEHTA K OCMBICIEHHBIM IPAKTUUYECKUM JICHCTBUSAM
no obecrieuyeHHI0 CBOeH O€30HaCHOCTH M 3alUThl B YCJIOBUSX BO3HUKHOBEHMS 4Ype3BbIYANHHON
CUTYallUU IPUPOJIHOT0, TEXHOIE€HHOI'O M BOEHHOT'O XapakTepa.

OcHOBHOW 3ajauedl AMCUUIUIMHBL sABIseTCd (OPMHUPOBAHHME YMEHHMM M  HaBBIKOB,
MO3BOJISIOIINX HA OCHOBE M3YYEHHUS OMACHBIX U MOPAXKAIONMNX (PAKTOPOB YPE3BbIUANHBIX CHTyalUl
IPUPOJHOI0, TEXHOTE€HHOIO U BOEHHOI'O XapakTepa, APYrMX OMACHOCTEH yMeno pelarbh BOIPOCHI
CBOEH 0€30I1aCHOCTH C UCIIOJIB30BAHUEM CPEJICTB CUCTEMBI I'PAKIaHCKOM 3aIUTHI.

N3yuenne kypca I'pakJaHCKOW 3alIUThl B YpE3BBIYAWHBIX CUTyallUAX MPU IOATOTOBKE
0akajaBpOB IO TEXHUYECKUM HAINPABICHUSIM IOATOTOBKM U CHELHAIBbHOCTSM HaIPAaBJIEHO Ha
npuobperenue cienyronmx kommnereniuii OK- 9; OIIK- 6, ITK-4.

2. B pe3ysabTare 0CBOeHHUS JMCHUIIMHBI CTY/ICHT J0JIKEH::
3HaMb:
- XapaKTepUCTUKH NPUPOAHBIX O€ICTBUI, TEXHOT€HHBIX aBapuil U KaTtacTpod Ha pajHUalMOHHO,
XUMUYECKHU U OMOJIOTMYECKH OMACHBIX 00BEKTaX, Mopaxaroire (akTopbl IPYTUX OMaCHOCTEH;
- OCHOBBI BO3/ICIICTBHS OMACHBIX (PaKTOPOB UPE3BBIYAWHBIX CUTyallUi Ha Y€IOBEKa U IPUPOIAHYIO
cpeny, JOMYCTUMbIE IPECIIbHbIE KPUTEPUN HETATUBHOTO BO3/IEHCTBUS;
- Mephbl 0€30I1aCHOr0 NOBEICHMSI IPY NPEObIBAHUHN B pallOHAX (30HAX) MOKapOB, PAJUOAKTUBHOIO,
XUMHYECKOTO ¥ OMOJIOTHYECKOT0 3arpsi3HEHMS,;
- CIOCOOBI U CPE/ICTBA 3ALUTHI YeJIOBEKA OT BO3/IEHCTBUSA MOpaXKaroIuX (GaKTOPOB Upe3BbIYAMHBIX
CUTYyaluil IPUPOJIHOTO, TEXHOT'€HHOT'O U BOEHHOT'O XapaKTepa.
ymemy:
- CIOJIb30BaTh CPE/ICTBA 3alUTHl OPIraHOB JIBIXaHUS U KOXKU, MEJUIMHCKUE JJI1 CAaMO3alUThl U
OKa3aHMsI IOMOILHU JAPYTUM JFO/IAM;
- NPUMEHSATh NEPBUYHBIE CPEICTBA IMOXKAPOTYIIECHUS [UIsl JIOKAIM3alUMU M TYIIEHUS IOXapa,
BO3HUKIIIETO B ayAUTOPHUH (J1abOpaTopun);
- OKas3bplBaTh ceb€ M JPYruM IOCTPaJaBIIUM MEAMIMHCKYIO IOMOIIb C HUCHOJIb30BaHUEM
TabeIbHBIX U MOAPYYHBIX MEAULIMHCKUX CPECTB.
enadems.:
- npuéMaMM TpPOBEIEHUS YaCTUYHOH caHMTapHOH 0OpaOOTKM MpH BHIXOJAE M3 paiioHa (30HBI)
PaAMOAKTUBHOIO, XUMHUYECKOI0 U OMOJIOrMUECKOr0 3arpsa3HeHMs (3apakeHus);
-- CIIOCOOAMHU ¥ TEXHOJIOTUSMHU 3aILUTHl B UpE3BBIYAMHBIX CUTYALIUsX.

3. Kparkoe cogep:kaHue JTUCHHUIINHBI.

1. OmnacHoctu mnpupogHoro xapaxrtepa. CTUXUNHbIE O€ICTBUS,  SIBICHUS MPHUPOJbI
pa3pyLIMTENbHOM CUIIBI - 3€MIIETPSICEHMs, HABOIHEHMS, CEJIEBBIE NOTOKH, OIOJI3HHM, CHEXKHBIE
3aHOCBHI, U3BEPKEHHE BYJIKAHOB, 00BAJIbl, 3aCYXH, yparaHbl, Oypu, MoxKapsbl.

2. OnacHOCTH TEXHOT€HHOTO XapakTepa. ABapuu M KaTtacTpo(dbl Ha paJHallMOHHO ONACHOM
00BEKTE, XMMHUYECKH OMNMACHOM OO0BEKTe, OHOJOTHYECKH OMacHOM OO0OBEKTe; Ha TPAHCIOPTE
(’KeJIe3HOIOPOKHOM, AaBTOMOOMJIBHOM, PEYHOM, AaBHAIMOHHOM); HA THIPOCOOPYKEHUSX; Ha
KOMMYHAJIbHBIX CUCTEMaXx >KH3Heo0ecTieueHusl.

3. OnacHoCcTH BO€HHOTO Xapakrepa. [ [puMeHnenune opyxust MaccoBOro nopaxeHus (sAepHoro,
XUMHYECKOT0, OMOJIOTMYECKOr0), OOBIYHBIX CPEICTB C 3aKUTATEIbHBIM HAIIOJTHEHUEM, HOBBIX BUJIOB
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OpYXHUsi. 30HbI 3apaKEHMSI OT CPEACTB MOPAKEHUS U UX BO3JCHCTBUE HA HACEJIICHUE U OKPYKAIOIIYIO
MPUPOJIHYIO CPENY.

4. IToxxapHasi 6€30MacCHOCTb — COCTOSTHUE 3AIIUIIEHHOCTH HaceleHus, UMYIIeCTBa, o0iecTBa
U rocyzapctBa ot noxapoB. [loxkapHas ornacHOCTh (IPUYMHBI BOSHUKHOBEHUS MTOKAPOB B 3JIaHUSX,
necHble moxapsbl). Jlokanuzauusa u TynieHue mnokapoB. Ilpocteifiiue TexHUYeckue cpeacTBa
noxxkapotyuienus (oruerymutenu OII -8, OY-2) u npaBuia noab30BaHMs UMHU.

5. Komiekc MeponpusiTUid rpaXaaHCKOM 3allUThl HACEJICHMUS.

Onogemnienne 1 HHPOPMUPOBAHUE HACEIICHUS 00 onmacHOCTH. [IpuHsITHE HaceTICHNEM CUTHAJIOB
onoBeuieHus («Buumanue Bcem!», «Bo3gymHas TpeBoray, «PaaualnyoHHas —OHAcHOCTHY,
«Xumuueckas TpeBoray, «OT00oi omacHOCTH») U OPSAIOK JICHCTBHUS 1O HUM. DBaKyaIus HacelleHUs
U3 30HbI onacHOCTU. CrocoObl 3BaKyallud DKCTPEHHas 3BaKyallusi CTYIEHTOB M3 ayJUTOPUU IpU
BO3HUKHOBEHUH IOXKapa.

CpencTBa MHIUBHAYAIbHOM 3amuThl opradoB neixanus (I'T1-7, I'TI-7B, TITI-9, P-2, V-2K,
PITIA-1, PIIT'-67M, PY-60M, «®enukcy, I'I3K, AT, AI1-3, II3Y-K, UI1-4M, UII-5, UI1-6, KUII-
8), koxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MeAUITUHCKHIE CPEACTBA 3AIUTHI .

CpencTBa KOJUIEKTUBHOM 3alIUThl HaceleHusl. HazHaueHnue, 3aluTHBIE CBOMCTBA YOCXKHIII.
[TporuBopaguanuonnsie ykpbiTus (IIPY, mongzemHble nemexojHble NMEpPEeXobl, 3ariyOJIeHHBIE
CTaHIIMU METPOMOJIMTEHA), MPOCTEHIIINE YKPBITUA (TpaHIICH, OKOIIbI, IEPEKPHITHIE 11enun). [IpaBumna
3aHSITHSI YOKUIIIA.

6. OxazaHue mnepBOM MEAUIIMHCKOW TIOMOIIM TPU OXKOTaX, PAHEHHUAX, 3aPKCHUSIX.
[TpoBeneHne YaCTHUHON CaHUTApPHON 0OPAaOOTKH KOKHBIX MTOKPOBOB UEIOBEKA MPH BBIXOJE U3 30H
Paauo0aKTUBHOTO, XUMUYECKOTO U OMOJIOTMYECKOTO 3apayKeHUs (3arpsA3HEHUs), U3 30H MTOKAPOB.

7. JIluxkBUmauMs MOCHEACTBUI 4Ype3BbIYAHON cuUTyauuu. PaauanmoHHass U XUMUYECKas
pa3BeAKa ouara TMOpaxeHus (3apakeHus). ABapuiiHO-criacaTeiabHble padoTel. CrenuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (J€3aKTUBALIUs, AeTa3alus, 1e3UHPEKIUs, Te3HHCEKIIH

8. DkcTpeHHas O9Bakyaluss u3 ayautopuu (J1abopatopuu) B YCIOBHUSIX IOXKapa,
paJualMoOHHOTO, XMMHYECKOT0, OMOJIOTMYECKOTO 3arpsA3HEHUs TEPPUTOPUU C HCIOIb30BAHHEM
npocreimux cpenacts 3amuThl («Penukey, I'JI3K, nporusorasa I'TI-7 ¢ AT1T-3).

4. O0beM y4eOHOH JUCHUINIMHBI

. B 3aueTHEBIX B akan.
Bun yuebHoit paboTbl
eAMHUIIAX Jacax
OO6m1ast TpyA0€MKOCTh JUCITUTUIMHBI 1 36
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,44 16
Jlexun 0,44 16
[IpakTHyecKue 3aHsATHS - -
JIaGopatopHble paboThI - -
CamocrosiTejibHasi padoTa 0,56 20
CamocTosiTenbHOE U3YUEHHE Pa3/IeJI0B JUCIUILIMHBI 0,56 19,8
KonTtakTHas camocrositenpHas pabora 0,2
Buj nTOroBoro KOHTpoOJIs: 3a4yer
Bun yae6HO# paboThI B sauetnpix B acrp.
eAMHHIIAX Jacax
OO6m1ast TpyA0€MKOCTh JTUCITUTUIMHBI 1 27




KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,44 12
Jlexkuun 0,44 12
[IpakTHyecKkue 3aHsATHS - -

JlabopaTopHbIie paboThI -
CamocrosiTejibHasi pa6oTa 0,56 15

CaMocCTOsITeIbHOEC H3YUYCHHE PA3ICTIOB JUCIIUILUIMHBI 0,56 14,85
KoHTakTHas camocTosTenbHas paboTa 0,15
Buj nTOroBoro KOHTpoOJIs: 3ayer

AHHOTanus padoyeil NporpaMmsl
aucuuIuInHbl «Teopernyeckue 0CHOBBI XMMHH»

1. Hesqpb AUCHUILINHBI — POPMHUPOBAHUE Y CTYIACHTOB MIPOYHBIX (PYHIAMEHTAIBHBIX 3HAHUH B
00JacTH XMMHUU Ha OCHOBE U3YYCHHUSI OCHOBHBIX MOHATHI U 3aKOHOB XMMHUU C OMOPOI HA TaOJIUIy
anemenToB J[.. MenneneeBa, Tabnuily pacCTBOPUMOCTHU U PsiJi aKTUBHOCTH MeTaJIoB. Juciuruina
«TeopeTndecKkue OCHOBBI XMMHI JIOTIOJHSET M CIIOCOOCTBYET JIYUIIEMY ITOHUMAHUIO JUCIIATIIMHBI
«OO0m1as 1 HeopraHMYecKast XUMUS)

2. B pe3yabTaTe u3y4eHusi JUCIHUIIUHBI 00y4alouiics Mo nMporpaMMe dakajaBpuara
JTOJI2KeH:

Obnadams CIEIYIONUMU KOMITETCHIIUSIMU:

— CHOCOOHOCTBI0O M TOTOBHOCTBIO HCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JHMCIUILIHH B ipodeccnonanbHoi nesirensaoctr (OITK-1);

— TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUS O CTPOCHUU BEIIECTBA, MPHUPOJEC XUMHUECKON CBSI3H B
Pa3TUYHBIX KJIACCaX XMMHUYCCKUX COCIMHEHUH ISl TOHUMAHUS CBOMCTB MAaTEPHAIIOB M MEXaHH3Ma
XMUMHYECKHUX MPOIECCOB, MPOTEKAIONIUX B OKpyKaroiiem mupe (OITK-3);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOWCTB XUMHYECKHX JJIEMEHTOB, COCIUHEHUN W
MaTepralioB Ha UX OCHOBE JIJIsI PelIeHus 3a1a4 npodeccnonanbHoi aestenapaocty (ITK-18).

3uams:

— OCHOBHBIE 3aKOHBI XUMUU;

— CTPOCHHE aTOMA W TICPUOHMYSCKUN 3aKOH;

— OCHOBHBIE KJIACChl HEOPTAHUYECKUX BEIIECTB;

— KJTaccU(UKAIMIO XUMUYICCKUX PEaKITUH;

— OCHOBHBIE THUITBI XUMHUYECKOH CBSI3U;

— TPOTIECCHI, MPOTEKAIOIINE B PACTBOPaX, 1 OCHOBHBIC TEOPUH KUCIIOT H OCHOBAHUH.

Ymems:

— COCTaBJIAITH JJICKTPOHHBIC (OPMYJBI ATOMOB W OIPEACIATh BAJICHTHOCTH M CTEIICHU
OKHCJICHUS B COCTMHEHUSX;

— COCTaBIATh (POPMYITBI HEOPTaHUYECKUX BEIISCTB PA3IMYHBIX KJIACCOB (OKCHJIOB, KHCIIOT,
OCHOBaHUH, coJiek);

— COCTaBJISITh YPABHCHHSI XUMUYECKHUX PEAKIMHA Pa3IMYHbIX THIIOB;

— MPOBOJIUTH CTEXMOMETPUIECKHIE PACUETHI 10 YPABHEHHUSIM XUMUYECKUX PEAKITHil;

— COCTaBJIATH (POPMYJIBI KOMILICKCHBIX COCJMHEHUMU, JaBaTh MM Ha3BaHUS WM IpejiaraTh
CHOCOOBI OTYYEHHUS.

Bnaoemy:

— METOJaMHU OIHCaHUsl CBONCTB BEIIECTB Ha OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIIMX W3
MIEPHOANYECKOTO 3aKOHA U MIEPUOTNICCKON CUCTEMBI XHMHUYECKUX JICMEHTOB.

3. KpaTkoe conep:xkaHue TUCHUTIITHHBI

Paszoen 1. BBenenue B XUMHIO.
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OcHoBHBIE MOHATHS XUMHUU. OCHOBBI ATOMHO-MOJIEKYJISIPHOTO YY€HUS, BBIYUCICHUS
pa3sMepoB U Macc aTOMOB M MOJIEKYJI, OTHOCUTEJIbHBIE aTOMHBIE U MOJIEKYJISIPHBIE MACCHI, MOJIIPHAS
Macca. 3aKOH MPOCTHIX KPATHBIX OTHOUIECHUM, 3aKOH COXPAHEHMSI MACChl, MPOCTEUIIINE BbIYUCICHUS
N0 YpaBHEHHSIM XHMHUYECKUX peakiuil Ha “U30BITOK-HemocTaTok’. ['a30Bble 3aKOHBI, ypaBHEHHE
Knaneiipona — MenjeneeBa v BEIUMCICHUSI HA €70 OCHOBE.

OcCHOBHBIE KJIACCHI HEOPTAHMYECKUX COeAMHEHUI. KHUCIIOTh U OCHOBaHUS; COJIU: CPEIHHUE,
KHCJIbIE, OCHOBHBIC, KOMIUTIEKCHBIC. Kiaccudukarus u HOMeHKarypa. Jlucconuanus 2JIeKTpOIUTOB
B BOJIHBIX pacTBOpax. AMQOTEpHBIC OKCUIBI i THIPOKCH I 1 OCOOCHHOCTH X XMMHUYECKUX CBOMCTB.
Kucnopoanbie 1 6€CKUCIOPOIHBIE KUCIOTHI U UX COJIH.

Kommnekcupie coeauHenus. OOmupe CcBeAeHUS O  KOMIUIEKCHBIX  COEIMHCHUSX.
KomrmiekcooOpa3oBaTenb, JUTaHAbl, KOOPJAWHAIIMOHHBIC 4YHWCIA, JIEHTAHTHOCTh JIMTAHJIOB,
BHYTPEHHSISI ¥ BHEIIHSISI Cepbl KOMIUICKCHOTO coequHeHus. Knaccudukaims KOMIIJIEKCOB MO0 BUIY
KOOPJIMHHUPYEMBIX JuranaoB. HoMeHKmarypa KOMIUIEKCHBIX coenuHeHui. IIpeacraBienue o0
M30MEPHUH KOMIUICKCHBIX COSIMHEHUN. Peakiium o0pa3oBaHus KOMIUICKCHBIX COSAMHEHUN, CBOMCTBA
KOMIIJICKCHBIX COSIUHEHHI.

OcCHOBHBIE THUIIBI XHUMHYECKUX peakiuid. Peaknuu oOMEHHbIE W OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHbIE. THUIHWYHBIE OKUCIUTEIM W BOCCTAHOBUTENIM, HAIMMCAHUE YPaBHEHUU
MPOCTEUIINX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuil. Tumbsl 0OMEHHBIX PEAKIUN, THAPOIIN3
COJIeH B BOJIHBIX PacTBOpax.

[lepuonnueckuit 3axkon .M. MengeneeBa u mnepuoandeckue cBoiictBa. CoBpeMeHHas
dbopMynupoBKa NEpUOANUECKOro 3aKoHa. [lepuonnyeckas cuctema u ee CBsi3b CO CTPOSHHUEM aTOMOB.
[IpenckasaHnue CBOMCTB Ha OCHOBE MEPHOJUYECKOrO 3aKOHA. ATOMHBIE U HOHHBIE PAIUYCHI.
VYcnoBHOCTh 3TUX NMOHATUH. VI3MeHeHue paanycoB aTOMOB IO Nepuoanyeckor cucreme. MoHHbIE
pamuychl U UX 3aBUCUMOCTH OT AJICKTPOHHOT'O CTPOEHHUS aTOMOB M CTEIECHH OKUCIEHUS. DHEPrus
MOHU3ALMHA U CPOJCTBO K AJIEKTPOHY. 3aKOHOMEPHOCTH B M3MEHEHUU SHEpruu noHuzauuu. Cxema
Koccenst qyist 00bsicHEeHHsT OTHOCUTENIBHOM CUJIBI KMCJIOT U OCHOBaHMi. [IpencraBieHue o MeTogax
cpaBHUTENBHOTO pacuera M. X. KapanerssiHiia. 3HaueHHe NEPUOANYECKOTO 3aKOHA.

Pazoen 2. Xumnueckas CBSI3b.

Tunel XUMHYECKOM CBSI3U. OJIEKTPOOTPULATENbHOCTh. KoBaneHTHass W HWOHHAas CBS3b.
CBoiiCTBa KOBAJIGHTHOM CBSI3U: HAINPABJIECHHOCTh M HACHIAEMOCTh. [loyisipHas KOBajeHTHAs! CBS3b.
XapaKkTepUCTUKU KOBAJEHTHOM CBSI3U: JIJIMHA, IPOYHOCTh, BAJICHTHBIE YIIibl. JJIMHBI OJIMHAPHBIX U
KpaTHBIX CBsA3ei. D (deKkTuBHbIE 3apsAabl aTOMOB B MoJIeKynax. JIUMOIbHBIA MOMEHT. J{unosbHble
MOMEHTBI U CTpoeHHE MOojeKyd. VOHHas CBSI3p Kak MpENeNbHbIA Cilydyall KOBAJICHTHOM CBS3H.
HenanpaBrneHHOCT, W HEHACHIIIAEMOCTh HWOHHOW cBs3u. [lomsipusanusi MOHOB. 3aBHCHUMOCTH
MOJISIpU3alMd MOHOB OT THUIIA JJIEKTPOHHOM CTPYKTYpPBI, 3apsjia W paauyca WOHOB. BiusHue
MOJISIPU3AI[MY Ha CBOMCTBA BEIECTB. MEXMONEKYIISIpHas U BHYTPUMOJIEKYJIIPHAS BOJIOPOIHAS CBS3b.
OHepruss M JJIMHA BOJOPOAHOM CBsI3U. BiusHuE BOJOPOJHON CBSI3M Ha CBOMCTBAa BELIECTB.
Meramnueckass CBsi3b U €€ cBoicTBa. OOImMe TNPEACTaBICHUS O MEXMOJICKYIIPHOM
B3aUMOJCHCTBHUH.

Pasoen 3. CBoiicTBa pacTBOPOB.

PactBopel n B3ammonelicTBHs B pacTBopax. Teopuu KUCIOT U ocHOBaHui. [Ipoueccsl,
COTIPOBOXAAIOIITHE 00pa30BaHUE KUIAKAX MCTUHHBIX PACTBOPOB HEAIEKTPOJIUTOB U DJIECKTPOJIUTOB.
XapakTepucTHKa MEKYaCTUUHBIX B3aMMOJEUCTBUN B pacTBopax. lIpeacraBieHue o cosbBaTamuu.
WneanpHbIC U peanbHbIE paCTBOPBI. AKTUBHOCTH; KOY(PPHUIIMEHT aKTUBHOCTH KaK Mepa OTKJIOHECHHS
CBOIMCTB KOMIIOHEHTa pEaJbHOr0 pacTBOpa OT €ro CBOWCTB B MJACAIBHOM pacTBope. Peakuuw,
MPOTEKAIOIIKE B pACTBOPAX.

Henocrarounocts Teopun Appenuyca. [IpoToHHast TeEOpUsi KUCIOT U OCHOBAHMI; KOHCTAHTBI
KUCJIOTHOCTH W OCHOBHOCTH; mikaia pKa um pKB. KoHcTanTa aBTONmpOTONM3a PacTBOPUTEIIS.
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Huddepennupyronme 1 HUBEIUPYOIIHE pacTBopuTenu. [loHsTHEe 00 2JIEKTPOHHON TEOPHH KHUCIIOT
1 OCHOBaHUIA.
4.00beM y4eOHOil JTMCIUIIHHBI

Beero CeMleCTp
Bun yuebHol paboThl B B
B aKageM. B aKajeM.
3aYETHBIX 3a4YETHBIX
yacax yacax
eIMHUIAX eIMHULIAX
O0mas Tpyr0eMKOCTh 2 79 2 79
IUCIMILINHBI
Konrakrhasi padora (KP): 1 32 1 32
Jlekiuu (JIek) 0,5 16 0,5 16
[Tpaktrueckue 3ansatus (113) 0,5 16 0,5 16
CamocrositesbHas padora (CP): 1 40 1 40
KonrakTHast camocrosTenbHas pabora 0,2 0,2
CaMocTosTeIbHOE U3YUCHHUE Pa3/IeioB 1 30,8 1 398
IACIATUIMHEI
Bua uTOroBoro KOHTpoOJIA: 3auer
JK3aMeH/3a4eT
Beero CeMleCTp
Bun yuebnoit pabothl B B B B
3aUETHBIX | ACTPOHOM. | 3aYETHBIX | ACTPOHOM.
eIUHULAX yacax eIMHULIAX yacax
O01as TpyA0eMKOCTh 1N CIUNIITHHBI 2 54 2 54
Kounrakthas padora (KP): 1 24 1 24
Jlexmm (Jlek) 0,5 16 0,5 16
[Tpaktuyeckue 3anstus (I13) 0,5 16 0,5 16
CamocrositeabHas padora (CP): 1 30 1 30
KonTakTHas camocTosTensHas paboTta 0,15 0,15
CamMocTosTenbHOE U3YUEHUE Pa3/IeoB 1 29 85 1 29 85
IACIIATUINHEL
Bua uToroBoro KOHTpoOJIA: 3auer
IK3aMeH/3a4er

AHHOTanus padoyeil nporpaMmMsl
AUCHHILIMHBI «BBeeHne B MaTeMaTHKY»

Heabio nucuMmIMHbI SBiseTCs (OpMUpPOBaHKE Y OakagaBpa 0a30BBIX MAaTEMAaTUUECKUX 3HAHUH,
HEOOXOUMBIX JIJISl TabHEHIIIero n3y4eHus pa3iesioB BRICIICH MaTeMaTUKH. A TaKxke, JUIs
W3y4deHUs psaa OOIMeHAYYHBIX TUCIUTIINH U JUCIUIUTMH MPOGECcCHOHATBHOTO ITHKJIA.

OCHOBHBIMH 33Ja4aMU JUCHMIUIMHBI, PEIICHHE KOTOPBIX OOECIEeUMBaeT JOCTIKECHUE
eI, ABJISIOTCS:
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—  (dopmupoBaHme IMOHUMAaHUS 3HAYNMOCTH MaTeMaTU4eCKOM COCTaBJISIOMICH B
€CTeCTBEHHOHAYYHOM 00pa3oBaHMU OakalaBpa;
— O3HAKOMJIEHHE C CHUCTEMOW TIOHATHI, MCHOJB3YEMBIX JUIi ONKCAHUS  BaXKHEUIIHX
MaTeMaTH4YeCKUX MOJACICH U MaTeEMaTUUECKHX METOJIOB, H UX B3aMMOCBS3BIO;
—  O3HAKOMJICHHUE C MPUMEPAMU NIPUMEHEHHUSI MAaTEMATHYECKUX MOJIETICH U METOJIOB.
4. TpeGoBanus K pe3yibTaTamM 0CBOEHUSA IMCUUILINHBI

N3yuenue kypca BBeneHue B MaTemMaTMKy INpU IOATOTOBKE OaKaJaBpOB IO HaIpPaBICHUIO
18.03.01 Xwumuveckasi TexHoJiorusi, npopuiab «TexHOJOrnsi HEOPraHUYeCKUX BeLIeCTB)
CHOCOOCTBYET MPHOOPETCHUIO CIICAYIOIINUX KOMIETEHIUH:

2.1. ITIpodeccronanbvHele:
- CIIOCOOHOCTBIO TUIAHUPOBATH U MTPOBOAUTH (PU3UYECKHE M XUMUYECKHE SKCTIEPUMEHTHI, IPOBOIUTH
00paboOTKy MX pPE3y/lbTAaTOB M OLIEHWBATh MOIPEIIHOCTH, BBIJBUIAaTh T'MIIOTE3bl U YCTAHABJIMBATh
TPAHULBl UX INPUMEHEHHUs, IPUMEHATH METOJIbl MATEMATHYECKOIO aHalu3a U MOJEIMPOBAaHUA,
TEOPETUYECKOT0 U IKCIepuMeHTanbHoro uccienoBanus (I1K-16).

5. B pe3yabTare nyueHus JMCUMILJIMHBI CTYAEHT 10JI7KEH:

3HATh!
-OCHOBHBIC METOJIbI HCCIICOBAaHHUS DJIEMEHTApHbIX (YHKIWIH, WX CBOHCTBA M TpaduKwy,
TOKJECTBEHHbIE MPEe0OPa30BaHUs aIreOpandeckux U TPUTOHOMETPUUYECKUX BBIPaKEHHUH, CrIOCOOBI
peleHusl YpaBHEHUN W HEPABEHCTB, JIEMEHTHI TEOPUM YMCEJ, BKJIIOYAs KOMIUIEKCHBIE YMCIIA, U
TEOPUH MHOKECTB, OCHOBBI AaHAJTUTUYECKON r€OMETpUH, BEKTOPHOM U JIMHEHHOH anredpsl;

YMeThb.
-IpHOOpeTaTh HOBBIE MAaTEMATHYECKHUE 3HAHMs, HCIOJb3ys COBPEMEHHbIE 00Opa30BaTelIbHbIE U
MH(OPMaLMOHHBIE TEXHOJOTUHU, COCTABIISITh MATEMAaTHUYECKUE MOJIEIN TUIIOBBIX 33]a4 U HaXOAMUTh
CHocoObl UX PELICHUH; yMeTh NMEpPEeBOJUTh Ha MaTeMaTHYEeCKHH f3bIK MpocTeiiine MpoOiIeMsl,
IIOCTaBJIEHHbIE B TEPMUHAX JAPYrUX MPEIMETHBIX O0JIacTel, U UCHOJB30BaTh MPEBOCXOJICTBA 3TOM
nepeopMyIMPOBKH JUIS UX PEILICHMS;

BJIA/IETh.
-MaTeMaTU4YEeCKON JIOTUKOM, pa3BUTHIMU YYEOHBIMM HaBBIKAMH M TOTOBHOCTBIO K INPOJOJDKEHUIO
o0pa3oBaHMs, YMEHHEM YWUTaTh U AaHAJIM3UPOBATh Y4YEOHYI0 MaTEeMaTHUYECKylO JHUTEpaTypy,
NEPBUYHBIMM  HAaBBIKAMH M  METOJAaMHU  pEIIEHHs MaTeMaTHYeCKHX 3aJad  JIUCLHUIUIMH
po(hecCHOHANBHOTO IMKJIA U IUCUUIUIMH MPO(UIBLHON HAallPaBIEHHOCTH.

6. Kparkoe conep:kaHue TMCHUIINHBI

1 CEMECTP
Beenenue.
[Tpenmet u meToabpl MaTeMaTuku. OnrcaHNe OCHOBHBIX pa3/iesioB Kypca. TpeOoBaHUs MPU U3YyUEHUH
Kypca.
Moayas 1.
DJIeMeHTBhI TEOPHM YHCeJ W Teopuu MHOKecTB. JleiicTBusi Hagq MHoro4ieHamu. OCHOBHbBIE
THNIBI yPAaBHEHUH M HePaBEeHCTB, MeTOAbI MX pemeHusa. Ywucna (uenble, OTpULIaTENbHbIE,
BEIIeCTBEHHbIE). AOCOIIOTHAs BeJIMUMHA JielicTBUTENBbHOTO yKcia. KommekcHble uncna. Onepaunun
HaJ HUMU. MHOXeCTBa U ONepanuy HaJ HUMHU. DJIEMEHThI MHOKECTBA, IOJIMHOKECTBA. UK CIIOBBIE
MHO)kecTBa. Dopmynsl MyaBpa u Oiniepa. M3BneueHne KopHs N-0i CTENEHM M3 KOMILIEKCHOTO
ymcna. Pemenne ypaBHeHUH KBaJpaTHBIX M BBICIIMX MOPSAKOB. PanmonanbHas npo6b. OcHOBHAsS
TeopeMa anreOpbl. TpuroHoMeTpuyeckre ypaBHeHUs: M HepaBeHCTBa. Jlorapumuueckie ypaBHEHUS
1 HepaBeHCTBA. [loka3zarenbHble ypaBHEHUS M HEPAaBEHCTBA. PerleHue ypaBHEHHWH M HEPAaBEHCTB
CMELIaHHOT'O THUIIA.
Moayas 2.
@dyukuun U ux cpoiicrBa. Ilpocreiimme sneMenTtapHbie (pyHkuuu. Hexoropbie BONpOCHI
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IJIAHMMETPUM M CTepeoMeTPUH. AHAJIUTHYECKAs TeOMeTpHs.

[Monsrtust pynkuuu. MccnenoBanue ¢pynkmuu. CrnocoOsl 3ananus ¢yHkmii. OOpaTHble (QYHKIIHH.
CpolicTBa 3J€MEHTApHBIX (DYHKUMNA. (JUHEIHbIE, KBaJpaTHU4YHBIC, CTENEHHBbIC, MOKa3aTelbHBIC,
Jorapu(pMHUUECKUE, TPUTOHOMETPUIECKHE U Ipyrue) MeTo KOOpAHHAT Ha TUIOCKOCTH. JlekapToBa
NpsIMOYTOJIbHAS CHCTEMa KOOpJIWHAT, MOJSApHas cucTteMa KoopAuHar. PaccrosiHue Mexay IByMs
Toukamu. JlenmeHue oTpe3ka momnojaMm. YIod MEXIy ABYMsI NPSMBIMM Ha IUIOCKOCTH. Y CJIOBHS
NapajuleIbHOCTH U TEPHEHAMKYIIPHOCTH HPSIMbBIX. YpaBHEHHUS MNPSMOM JIMHUKM Ha IUIOCKOCTH:
o01iee, ¢ yrioBeIM K03 puimeHTom, mpoxo et uepes JaHHyI0 TOUKY B 33JaHHOM HallpaBJICHHUH,
MIPOXOJIAIICH Yepes IBe JaHHbIE TOUKH. PaccTosiHue OT ToukH 10 npsiMoii. KpuBbie BToporo nopsijika.
Kanonnyeckue ypaBHeHUsI ¥ TpadUKK OKPY>KHOCTH, SJUTUIICA, TULIEPOOIIBI, TapadoJIbl.

Moayasb 3. BexkTopHas ajareopa.

Bextopsl. Pa3nen Bekropa. OpThl, HanpaBiigolye Kocunycbl. Onepannu Haj Bekropamu. CKasipHoe
MpPOU3BEICHUE [JBYX BEKTOpOB. BekrtopHoe mpousBeieHHE [AByX BeKTOpoB. CwmeliaHHOe
IIPOU3BEEHUE TpeX BEKTOpOB. DU3NUYECKOE U TE€OMETPUUYECKOE IPUIOKEHUE BEKTOPHBIX
MIPOU3BEICHUI.

Mopnyas 4. JIuneitnas aareopa.

Matpunpl. Onepauuyd HaJa MaTpullaMu. DIJIEMEHTapHble MPeoO0pa3oBaHUS CTPOK MAaTPHUIIBI.
[IpuBeneHne MaTpullbl K CTylneHYaToMy BuAy U Buy [aycca. Panr marpuusl. Omnpenenutens
MaTpullbl U ero cBoicTBa. OOparHas marpuna. PeleHuwe cucTeM JIHMHEHHBIX alredpanyecKux
ypaBHEHHIA (C MOMOIIBIO 00paTHON MaTpuUIlbl, MeTo1oM [ aycca, meronom Kpamepa). [IpencraBnenue
0 JUHEHHBIX BEKTOPHBIX HpocTpaHcTBaX. COOCTBEHHBIE BEKTOPbl M COOCTBEHHBIE 3HAYEHUS
MaTpPHIIBL.

4. O6beM y4eOHOM TUCHUTTHHBI

Beero Cemectp
Bun yue6Hoi paboThI 1

3E Axan. 4. 3E Axan. 4.
Oo0masi Tpy10eMKOCTh TUCITHILIAHBI 2 72 2 72
KonTakTHasi pa6oTa — ayIuTOPHbIE 3aHATHS: 0,89 32,2 0,89 32,2
Jlexunu 0,5 16 0,5 16
[Mpaktuaeckue 3ansrus (I13) 0,5 16 0,5 16
CamocTosiTeibHasi paboTa 1,11 39,8 1,11 39,8
KonTakTHast camocrosiTensHas paboTa 0,2 0,2

1,11 1
CamocTosTelbHOE U3YUYeHUE Pa3/IeiioB IUCIUILTHHBI , 396 39,6
Bua nToroporo KoHTpoJIA: 3auer (0,2)

Cemectp
Bun yuebHoit paboThI Beero 1

3E Actp. 1. 3E Actp. u.
Oo0masi Tpy10eMKOCTh TUCITUTLINHBI 2 54 2 54
KonTakTHasi pa6oTa — ayIMTOpPHbIE 3aHATHS: 1 24,15 1 24,15
Jlexuuun 0,5 13,5 0,5 13,5
[paktnueckue 3ansarus (I13) 0,5 13,5 0,5 13,5
CamocTosiTeibHas paGoTa 1 29,85 1 29,85
KoHnTakTHas camocTosTeNbHAs paboTa 1 0,1 1 0,1
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CaMocCTOsTENBHOE U3YUCHUE Pa3IeTIOB TUCIUILTAHBI

29,75

29,75

Buja utorosoro KOHTPOJIA:

3auver (0,15)

@

JTOKYMEHT ITIOAIIUCAH
HEKBAJIU®UIITUPOBAHHOM
SJEKTPOHHOM MO CHIO

Bnanenen: @unaros Cepreit Hukonaesuu
H.o. mpopexTopa:Ciry:k6a IpopekTopa 1o yueOHOH
pab6ote

HetictBurenen: ¢ 26.03.2021 mo 26.03.2022
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