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AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHOTaLMA K paboyeil nporpamme AUCUUNINHDBI
«b1.6.1 MexayHapogHas npogeccMoHa/ibHass KOMMYHUKaLNSA»

O6beM ANCLMM/INHBI COCTaBNSAET 3 3a4eTHble eAUHULbI, BK/KOYas TPYA0EMKOCTb NpPoMe-
XKYTOYHOI1 aTTecTauun,

dopmMa OTYETHOCTM — 3a4eT.
Copep>kaHue ANCUMUNNHBI

Pasgen 1. MNMpoeccroHanbHast KOMMYyHUKaLUS.

Tema 1. YCTPOMUCTBO Ha paboTy.

OcCHOBHbIe BUAbI paboThbl, MX KpaTKas XapaKTepUCTUKa Ha aHrIMACKOM A3bIKe; onucaHune
06513aHHOCTEN, CBA3aHHbIX C BbIMNO/IHEHWEM TOr0 WM MHOTO BUAa paboTbl. COBPeMEHHbIE Tpe-
60BaHMA K KaHAMAATY Npw NocTyrnieHnn Ha paboTy. OCHOBHbIE LOKYMEHTbI MPU NPUHATAN Ha
paboTy.

UTteHwue: “Job advertisements”. (O6bsaBneHns o pabote).

Mpammatuka: Present Simple, Present Continuous.

AyanpoaHue: Giving advice on writing a covering letter.(CoBeTbl N0 HanucaHuK Co-
NMPOBOAUTENBHOIO NCbMA).

MroBopeHue: O6CyXaeHWe YCNoBMiA paboTbl B Poccuim,

Tema 2. KomnaHuu.

CTpyKTypa KOMMaHUW, Ha3BaHWs OTAEN0B, XapaKTepucTuka 006s3aHHOCTel paboTHUKOB
OT/EeN0B, onucaHve paboTbl KOMMaHWN.

UTteHue: “What is good about Sony corporation?”(Kopnopauus Sonyu ee pa6ota). Cusb-
Hble 1 cnabble CTOPOHbI Kopriopaummn Sony.

Mpammatumka: Past Simple.

AyaunposaHue: Sony corporation. (Kopnopayus Sony).

"oBopeHwue: Ponesas urpa «TB wwoy «4T0 Bbl AymMaeTe 0 CBOei paboTe B KOMMaHUN?».

Tema 3. MIHHOBaLMn B NPOV3BOACTBEHHOM Chepe.

OnucaHve TOBapoB, X 0COOEHHOCTEN, aHaNN3 PbIHOYHONM MPOAYKLMUM N KOHKYPEHTOCMO-
CO6HOCTM TOBapOB.

UTteHue: “What is a product?” (“Uto Takoe ToBap?») OnpefeneHne NpogyKra B pasHbIX
cthepax LesaTeNIbHOCTU YeNoBeKa.

Mpammatuka: Past Simple, Past Continuous.

AyaunpoBaHue: Cardboard Box Solar Cooker Wins the Prize. (MIHHOBauus, nonyymsLLas Harpagy
— NAnTa, paboTaroLas Ha COMIHEYHON SHePrum)

"oBopeHme: O6CYKAeHME TOBAPOB N X 0COBEHHOCTEN.

Tema 4. inzaliH 1 cneyndmkaumsa ToBapa.

OnucaHve gu3aiiHa 1 cneyugrkauum ToBapa.

UTteHne: «What is design?” (470 Takoe An3ainH?). OnucaHne ToBapa C TOUKWN 3peHNs 0COo-
GeHHOCTEN fu3aiiHa.

Mpammatunka: Modal verbs.

AyanposaHue: Presentation of a new product (Mpe3eHTaLms HOBOro ToBapa).

["oBOpeHwue: MpeseHTaLms HOBOro TOBapa.

Pa3gen 2. Hay4yHaa KOMMyHUKaLWS.

Tema 5. [NpefocTaBneHme UccnefoBaTe/IbCKOro npoeKTa.

dopma 3anonHeHns 3aBKM C ONMcaHeMm UCCNea0BaTe/IbCKoro NpPoeKTa.
UTteHue: «Project summary”(KpaTkoe onvcaHne NpoekTa).
Mpammatumka: Passive Voice.

MroBopeHue: OBCyXaeHWe NCCef0BaTe/IbCKOro NPOeKTa.

—2_



AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

Tema 6. YyacTuve B Hay4HON KOH(epeHLNN.

OnucaHve (POpM y4acTus B HAYUHbIX KOH(epeHLmaX.

UTteHue: “Why it’s important for you to present your data at scientific conferences” (IMo-
yemy BaXKHO MPeLCTaB/ATb JaHHble CBOEr0 UCCMef0BaHUA HA HAYUYHBIX KOH(epeHLmMsX).

Mpammatuka: Present Perfect and Past Simple.

AyanpoBaHue: YyacTume B Hay4YHON KOH(EPeHUMN 1N TPYAHOCTU, C KOTOPbIMU CTaKu1Ba-
HOTCA MOJIO/bIE YYEHbIe.

"oBOpeHuMe: Ponesas nrpakHay4yHas KOH(epeHumns».

Tema 7. MpUHUMNbI COCTaBNEHUS U HANWUCAHUS HAYYHOW CTaTbW.

AHa/IM3 OTPbLIBKOB U3 HayUHbIX CTaTei Mo pasfMyHbIM Temam. BeefeHne n oTpaboTka Ho-
BOI NEKCUKU, KNULLIE.

UTteHue: «An experimental research paper” (Ctatbs 06 3KcrepyMeHTaNbHbIX UCCea0Ba-
HUAX).

"oBopeHwue: MpeacTaBneHne Hay4HO CTaTbM U ee aHa/In3.

Tema 8. Npe3eHTaymA nccnefoBaTe/IbCKOro NpoeKTa.

CTpyKTypa npe3eHTauun B LLeNIOM U UCCNeLoBaTeNbCKOro NnpoekTa, B YaCTHOCTY.

UTteHwue: «The presentation journey” (Kak cOCTaBUTb Mpe3eHTaLuIo).

MpammaTtmka: Imperative sentences.

AyaunpoBaHue: Presentation of a research paper.

["oBOpeHwe: Npe3eHTaumsa nccnesoBaHus.

Pasgen 3. [lenoBad KOMMYyHUKaLNS.

Tema 9. MeXX/IMYHOCTHbIE Y MEXXKY/IbTYPHbIE OTHOLLEHUS.

TpafnuMoHHbIE MOLENN NOBEAEHUA B PasHbIX CTpaHax, 3aBMCMMOCTb [e/10BbIX OTHOLLE-
HWUI OT KyNbTYPbl CTPaHbI.

YUTteHue: “How to handle first meetings in four different countries” (Mogenu nposefe-
HWS NepBOHaYa/IbHbIX BCTPEY B YETbIPEX PasHbIX CTpaHax).

["oBOpeHwue: Ponesas nrpa rno npeasioXXeHHbIM CUTYyaUnsaM.

Tema 10. NpoBefeHMe NeperoBopoB.

Oc06eHHOCTM BefieHWs MeperoBopoB B pasHbIX CTPaHax.

UTteHne: “Negotiating as a team” (KomaHAHOe BeieHVe rneperosopos).

MpammaTtuka: Countable and uncountable nouns. Articles.

AyaupoBaHue: PelleHne npobiemM, BO3HUKAOLWMX NPy NPOBEAEHNN MEPeroBopos.

"oBOpeHwWe: PoneBas nrpa «lposefeHne NeperoBopoB Mo NpeaioXeHHbIM Temam».

Tema 11. KOHTpaKTbl 1 cornatwleHus.

OnucaHve PopM KOHTPaKTOB M COT/aLLEeHWIA.

UTteHune: “Requirements for a contract” (Tpe6oBaHNsA K 0hOPM/IEHNIO KOHTPaKTa).

MpammaTtuka: Passive Voice.

"oBopeHue: OBCYXaeHVE MOOXKEHNIN KOHTpaKTa.

Tema 12. YnpaBrieHVe NPOEKTOM.

OnucaHne OCHOBHbIX NpoLeayp, BXOAALLMX B CUCTEMY YrpaB/ieHUs NPOEKTOM.

UTteHwue: “Project management in action” (Y npaBneHve NPOEKTOM Ha NPaKTUKe).

MpammaTumka: Infinitive or Gerund.

AyanpoBaHue: Setting agenda for meetings.(O6cy»eHNe NOBECTKM AHA ANS NPOBEAEHNSA
cobpaHuit).

["oBOpeHwue: PoneBas urpa «poBefeHve BCTPeUr KOMIEKTBA KOMMaHUN 1 06CYyXaeHVe
NpoeKTa.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHOTauuA K paboyeli nporpaMmmMe AUCUUNNHDI
«b1.5.2 lenoBoe 06LeHME 1 NpodeccnoHasibHasa aTuKa»

O6beM AMCLMNMHBI COCTaBNSET 3 3a4eTHble eAVMHULbI, BK/OYaA TPYA0EMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CopepxaHue gUCLUnInHbI
Pasgen 1. < OCHOBbI [jeN10BOM 3TUKN >

Tema 1. <3TuKa Kak Hayka. CyLHOCTb [Ie/TOBO 3TUKMU, ee 6a30Bble JOKYMEHTbI>

<®yHAameHTa/lbHble TpaKTaTbl O HPaBCTBEHHOCTU ApucTtoTens u LiuuepoHa. Onpegene-
HME NOHATUN: «3TUKa», «MOpasib», «HPaBCTBEHHOCTb». PO/Nb 3TUKM Kak Hayku B Poccun. MoHs-
TWe [eN0BOV 3TUKK, ee NPobneMbl. ba3oBble JOKYMEHTbI 4e10BOI 3TUKM U 3a4a4M, KOTOPbIE OHK
BbIMO/IHAOT. >

Tema 2. < 3TUYeCKMEe NPUHLNMNbI U HOPMbI B 1e/T0BOM 00LLEHUN >

<YHuBepca/ibHble MPUHLMMNbI 4eNOBOW 3TUKU. MeXayHapoaHble 3TUYecKMe MPUHLMNGI
6u3Heca. Hopmbl 4en0BOI 3TUKKW. MPUHLMMBI 3TUKW [eN0BbIX OTHOLLEHWA.>

Pasgen 2. < lNpodeccroHanbHas aTuka >

Tema 1. < ToHATKE, cogepXXaHune 1 npeaMeT NPoecCMOHaIbHON 3TUKKN >

<lMoHATME NPOMECCUOHANBHOWN 3TUKK, ee NpPeaMeT K cogepxxaHue. Lienn n 3agayum npo-
(hecCUOHAILHON AeATeNbHOCTM, KOHTPONMPOBaHUE npouecca paboTbl, MOTMBALMA U KOHLEH-
Tpauus yCuInia YneHoB KonnekTuea. Kayectsa IMYHOCTM cneumanmncta, Heobxoaumble Ans Bbl-
MOJIHeHWS NpodeccMoHanbHOro fosra. MpaBoBble M 3TUYECKME HOPMbI MOBEAEHUA, MPeLnUChI-
BatOLLe ONpefeneHHbIA TUM HPABCTBEHHBLIX OTHOLUEHWIA MeXAY No4bMU, HEOOXOAWUMBIN A/1s
BbIMO/IHEHNSA CBOEl NPOeCCUOHA/IbHON LeATeNIbHOCTA U OLEHKN ee NocneAcTsuid. PasHoBua-
HOCTW NPOGECCUOHANbHOMN 3TUKMN.

Tema 2. < KogeKcbl NpodeccuoHanibHOM 3TUKN >

<Pa3HOBUAHOCTN KOAEKCOB MNpOeccUoHasIbHOW 3TUKW. CBOMCTBA MNPO(ECCUOHA/IbHBIX
KogekcoB. CouuasibHble, 3THUYECKME, KOH(ECCUOHA/IbHbIE W KYNIbTYPHbIE Pa3/Inyuna YNeHOoB
KonnekTuea. TonepaHTHOE BOCNPUATME 3TUX Pasnnynii. Hopmbl NOBEAEHWNS YNIEHOB Pa3/INUHbIX
npodeccuni. >

Pasgen 3. < [lenoBoe 06LieHME >

Tema 1. < ToHATME «eN0Boe 06LLEeHMEe»: onpeaeneHne, opMbl, BUAbI, CPELCTBA,
CTUIN >

<OnpegeneHve, Gopmbl, BUAbI, CPEACTBA U CTUN AeN0BOro 06LeHns. MpsaMoe U KOCBEH-
Hoe fenoBoe o6LeHne. PopMbl 1 BUABI YCTHOW M NUCbMEHHOW KOMMYHUKALMW NPU U3YHEHUN 1
pa3paboTke NPogecCOHaIbHOM JOKYMeHTaumMmn. CTaHaapTHbIE POPMbI MUCLMEHHOMO PEeYEBOro
noBefeHNs B NpogecCUoHanbHON cihepe. MaTepuanbHOe, KOTHUTUBHOE U AeSATENbHOCTHOE fie-
nosoe ob6uieHne. OdurumanbHO-AeN0BOM CTUMb 06LEeHNS. HayuHbId CcTuAb 06weHns. Mybnnym-
CTUYECKMIA 1 pa3roBOPHO-6bITOBOW CTWUAM 06LLeHNS. BnajeHne KOMMYHUKATUBHBIMW HOPMaMu B
npogeccroHaNbHOW eATeNbHOCTM. >

Tema 2. < BepbanbHoe 1e/10B0e 06LLEHNe >




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

<[len0BOI pas3roBop, COBelaHus, 3acefaHus. eperoBopbl: MeTOAbl BEAEHWS W UTOrW.
My6nnyHOe OpaTopCKOe BbICTYMNeHUe. OTHOLIEHWS CO CPeACcTBaMM MacCOBOW MH(OpMaLMK:
NpoBefeHNe NPecc-KOHMePeHLMIA, NpPe3eHTaLuii, BbICTaBOK. >

Tema 3. < HeBepbanbHoe [fenosoe o0bLeHme >

<A3bIK MUMUKMN N >KeCTOB. M03bl 3aLMTbl, YBEPEHHOCTU, pa3gymbs, 0OMaHa, ar peccuu.
[MoxofKa. ¥ MeHue yntatb No nmuam >

Tema 4. < ATUKeTHbIE HOPMbI e/10BOro 06LLeHNSA >

< BU3UTHble KapTouKK. [lenosasa nepenucka. Tunbl AenoBbIX nucem. Pestome. SNeKTPOH-
Hble cpeacTea cBasn. KomnbtoTep. NHTepHeT. Web-3TukeT. E-mail. ®akc. [lenosble Nojapku un
cyBeHuMpbl. YaeBble. MopsALOK NPUBETCTBUIA, NPeACTaBNEHNA U 3HAKOMCTB. TeNneOHHbIN 3TUKET.
ATUKET MOOW/IbHOM CBA3W. ITUKET O(hULMaSIbHBIX MEPONPUATUIA.>

Pasgen 4. < YnpaBneH4Yeckoe 06LIeHME >

Tema 1. < 3aKOHbI YNpaB/IeHYeCKOro 06LeHNs >

< OCHOBbI YrpaBneHNs KOJINIEKTUBOM W CO3faHue 61aronpusTHOr0 McuXo/iormyeckoro
KAmmara ¢ nos3vumm LOCTUXKEHUS UM O6LMX Lieeil 1 NOCTaBeHHbIX KOHKPETHbIX 3agad. Cro-
COObl YNpaB/fieHNs KONIEKTUBOM MPU PeLUeHN MM Hay4HO-UCCNeL0BaTeNlbCKMX U Hay4yHO-
MPOM3BOACTBEHHBLIX paboT. MeTo/bl MOBbLILEHNA COLMaILHOW MOOUMLHOCTU. AUPEKTUBHbIE W
[ieMOKpaTyeckme (opMbl YNpas/ieHYeckoro obLeHns. SPMeKTUBHOE ynpas/ieHYeckoe obLLe-
Hue. TepBblil 1 BTOPOM 3aKOHbI YrpaB/ieHYecKoro obLeHns. Mprembl hopMUpOBaHNA aTTpak-
LMK, TBOPYECKME PeLLeHNs COLMaIbHbIX Y NPOMECCUOHA/BHBIX 3a4ay. >

Tema 2. < TakTUKa AeACTBUN B KOHPIIMKTHBIX U KPU3UCHBIX CUTYaumnaxX

< MMpyHUMMBI 06LLEHNSA MEXAY Y/eHaMy Hay4yHOro KOJIEKTVBA C LeNbio MoAdepXaHus
XOPOLLEro CoumMasibHO-MCUXO0IOMMYECKOro Kmmara, Cnoco6CTBYHOWEr0 PeLleHnto NocTaB/eH-
HbIX 3a4a4. Buabl KOH(DAUKTOB. MCUMX0NOrnyeckre 0CO6eHHOCTU YNpaBieHNs KOH(IMKTOM B
pabouyeii rpynne. Ponb pyKOBOAMTENSA B paspeLleHn OpraHn3aLoHHbIX KOH(PANKTOB. JeicTBrs
MO NPEOAOSIEHNIO CMOPHbLIX CUTYyauuin. Buabl Kpusncos. BnafgeHne HaBbiKaMU NOBELEHUS U
MPUHATUA PELUEHNIA B HECTaHAAPTHBIX CUTyaUusax. >

Paspgen 5. < Imnopk genosoro yenoseka >

Tema 1. < T1oHATME «UMUDXK», ET0 NMCUX0SI0TNYECKOE codepXkaHue 1 BUabl >

< TepmuHonorus. MNpoToTunbl UMUIKA, HOCUTENN UMULKa. Lienn dopmmpoBaHus nmu-
mpka. CTpaternm hopmmpoBaHnsa nMugpka. OpraHn3aumoHHble TaKTUKK U TaKTUKW BO3AENCTBUS.
Mcruxonornyeckne TaKTUKW BO3LEWCTBMS Ha CO3HaHWe. Teopus OXWMAaHUA W MOTMBALWA.
MpUHUMMBI Pa3BUTUS IMYHOCTY C LieNb0 MOPOXAEHNS Y HEro CNOCOBHOCTEN K KpeaTUBHOM fes-
Te/lbHOCTW. >

Tema 2. < MpuHUMUNbI U TEXHONOrUK (HOPMUPOBAHNSA MPOGECCUOHA/TBHOIO MMUKA
YyesioBeka >

< 3aBUCMMOCTb COfepXKaHus UMUIKA OT NPoMeccum 1 AOMKHOCTU. YMeHue paboTaTb B
KO/NEeKTVBE, COMOCTaB/IAA CBOW WHTEPECbl C WHTepecamy KOM/MEKTUBA B Lenom. [loHAaTue
UMUIKMerkepcTBa. Cneunduyeckas 0fapeHHOCTb UMULKMeNKepoB. CekpeTbl NpodeccroHa-
nmM3Ma. PUtopmyeckoe OcCHalleHVe MMULKMelikepa. MpuopuTeTHble 3afadn UMULKMENKMHTA.
PeyeBOe BO3/eNCTBUE Ha YNpaB/eHNe 3HEPreTUYECKOro pecypca YenoBeka>

Tema 3. < MNpuHUUNBLI U TEXHONOTMM (DOPMUPOBAHUSA NHAVBUAYAIBHOTO UMUKA Ye-
/loBeKa >

< Bufpl MHAUBUAYANLHOTO UMUKA: FabUTapHbIN, OBELLECTBNEHHBIW, BepOa/IbHbIN, KMHE-
TUYECKUIA 1 cpefoBbld. CTUN B OAEX[e: KnacCUYecKunid, enoBoi, ctunb LaHens. O6yBb. Ak-
ceccyapbl: HOBENMPHbIE YKpaLUeHWs, 04YKK, NOpTdenb/cyMKa, NOPTMOHe, 30HT, MOOU/bHbIN Te-
nethoH, pyyKa, 3aKuranka, 4acbl. YXoXeHHOCTb. MaHepa fepxatbesi. Ogexaa 4ns npuemos>




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHoOTaLMA K paboyeil nporpamme AUCUUNINHDBI
«b1.5.3 ®unocodckune npobaeMbl HayKN N TEXHNKN»

O6beM AMCLUNMHBI COCTaBNAET 4 3ayeTHble eAVHULbI, BK/OYaA TPYA0EMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma 0TYETHOCTU —3K3aMeH.
CopepxxaHuve gUCLUnnInHbI

Tema 1. BBegeHue.

MpeamMeT (unocopun kKak Hayku. HayyHoe no3HaHWe, KakK COLMOKYNbTYPHbIA (DeHOMEH.
I3mMeHeHWe CTUNA MbILLNEHUSA Y KapTUHbI MUPa B UCTOPUN HayKW. HayKa B TEXHOreHHOM MUpe.
"no6anbHble KpU3UCbl 1 NPOo6eMbl LLEHHOCTU HAayYHO - TeXHWYecKoro nporpecca. CoBpemMeH-
Hble NPO6/IEMbI HAYKW, TEXHUKN Y TEXHOIOTUN.

Tema 2. CTpyKTypa Hay4YHOro no3HaHuA.

dunnocodpckmne oCHOBaHUA Hayku. B3ammoCBA3b pas/iMyHbIX YPOBHEN 3HaHMsA. CTpyKTypa
HaY4YHOWN ANCLUNINHBI. XapaKTep Hay4YHOro 3HaHWS 1 ero yHKLMN.

Tema 3. Oco6eHHOCTM NpoLecca Hay4yHOro No3HaHus.

ABCTPaKTHOE MbILLMEHWe, aHa/IM3, CUHTE3. B nomckax noruku oTKpbITus. Kputnyeckme ap-
rymeHTbl. OT NOMMKN OTKPLITUA K NIOTMKE NOATBEPXAeHUA. PabCuMLMPYEMOCTb Kak KpuTe-
puin HayyHocTW. KoHuenuua “TpeTtbero mupa” K. Monnepa. Hay4yHble peBonoumn, napagurmbl
M Hay4Hble coobLlecTBa. MeTof010rMs NccnefoBaTe/Ib,CKUX Nporpamm.

Tema 4. SMNUPUYECKINI U TEOPETUYECKUIA YPOBHW HayHYHOI0 UCCIeL0BaHUS.

MMoHATUA aMNUPMYECKOro M TeopeTmyeckoro. CTPyKTypa 3MMUPUYECKOro MCCefoBaHus.
CTpyKTypa TeopeTmnyeckoro nccnefosaHua. OCHOBaHNSA HaYKW.

Tema 5. JMHaMNKa Hay4yHOr o rno3HaHus.

B3avmMogeiicTBMe HayYHON KapTUHbI Mupa 1 OnbiTa. POPMMPOBaHME YaCTHbIX TeopeTuye-
CKMX CXEM U 3aKOHOB. J1orKa NOCTPOEHUS Pa3BUTbIX TEOPUIA B Knaccuyeckom ¢mnsmnke. OcobeH-
HOCTM MOCTPOEHMS Pa3BUTbIX MaTeEMaTU3NPOBaHHBIX TEOPUIA B COBPEMEHHON HaykKe.

Tema 6. Tpagnummn n HoBaLUM B Pa3BUTUN HAYKN.

TpafMUMOHHOCTb HayKM M BUAbl HAay4HbIX Tpaguuui. Tpaguuum n HoBaumu. Hosauum un
B3aVMO/eNCTBMe TPaAULWIA.

Tema 7. DYHKLNU HAYYHOT 0 UccnegoBaHNUS.

3HaTb, UT06bLI NpeaBMAeTb. O6bACHEHME 6e3 NOHUMAaHUSA, NOHUMaHue 6e3 06bACHEHMA. Mo-
[enb HayyHoro npensuaeHusa. CTpyKTypa npouecca npeasuaeHns. Xapakrep nporHosa. OcHo-
BaHWA NpeaBUAEHUS.

Tema 8. HenoBeK B cMCTEME TEXHUKN.

Cuctema “TexHuka npupoge”. MNMoHATUe NpUpoAHON cpeabl. KOMNNeKCHOe MCnob30BaHMe
pecypcoB 1 6e30TX0A4HOe MPou3BOACTBO. CYLHOCTb 3KOMOMMYECKOro Kpusnca 1 nepecreKkTvBbl
BbIX0Za U3 Hero.

Tema 9. JINYHOCTL YUEHOro.

MoTmBaums Hay4Horo Tpyga. MNpobnema agantaumm HauMHaOLWMX HayYHbIX PaGOTHUKOB.

Tema 10. Punocodms TBOpPUECTBA.

OCHOBHbIe MPU3HAKN HAYYHO - TEXHWYECKOro TBopyecTBa. Kputepum OUEHKM HOBU3HLI U
couuanbHo 3HaunMocTy. ConM3mMepuMmocTb TBOPYECTBa U Tpyaa.

Tema 11. CTpyKTypa 1 hopma n3obpetartesnibCTBa.

—6—
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TexHuYeckoe NpoT1BOpeYmne, Npobema, 3afaqa, uaes, pelueHne. JuanekTmka n3o6peTeHus.
Mcuxonornueckre Gapbepbl. Cuna aHTasnu. HayyHas opraHmsaums TBopuecTBa. CamMopasBu-
Tve, CaMopeanin3aLs, NCnosb30BaHVe TBOPYECKOr0 NOTeHLMana.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHoOTaLMA K paboyeil nporpamme AUCUUNINHDBI
«b1.5.4 NpoeKTUpoBaHWe NPeanpPUATUIA OPraHUYeCcKoro CMHTe3a»

O6beM AMCLMUNNMHBI COCTaBNSET 4 3ayeTHble eAVHULbI, BK/OYaA TPYA0EMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma 0TYETHOCTM — 3K3aMmeH U 3awmTa KP.
CopepxaHue gucLnnInHbI

Tema 1. STanbl U CTaanM NPOEKTUPOBaHUA

Llenn v 3agaum NpoekTUpPOBaHUA NPeAnpPUSATUIA OpraHNYeckoro cuHTe3a. OCHOBHbIE MOHSA-
TUA 1 TEPMUHOIOTUA MPOEKTUPOBaHUSA. MepcrnekTNBHOE MaHMpPOBaHUe PasBUTMS OTPac/n oc-
HOBHOIO OpPraHM4eckoro cuHTe3a. OCHOBHbIE NMPUHLMMbI pasMeLLeHNs NPeanpUAaTUA XuMnYye-
CKOW MPOMbILLNEHHOCTW. MOAr0TOBKA K NPOEKTUPOBAHMIO 1 NPEeANpPOeKTHbIE JOKYMEHTbI. Tex-
HWKO-3KOHOMMYECKOe 060CHOBaHMe MPOEKTMPYeMOro ob6bekTa. BbiGop palioHa pasmelleHuns
NpegnpuATUS 1 NNOWAAKA AN CTPOUTENbCTBA. AHaIN3 UCXOLHbIX AaHHbIX A1 NPOEKTUPOBa-
HUA. 3afaHne Ha NPOeKTMPOBaHWE U ero cofepxaHue. MocnefoBartenibHOCTb BbINOHEHWNSA MPO-
ekTa. CTafMmn NPOEKTUPOBaHUA: TEXHUYECKMIA NPOEKT M pabounii NPoeKT. PaspaboTka TexHu4e-
CKOro npoekTa. BefyLas ponb TeEXHOMOMMYECKOM YacTu npoekTa. PaspaboTka paboyero npoek-
Ta. CocTtaB pabouyert [OKymeHTauuu. locnenpoekTHblin 3Tan. CornacoBaHue, 3KCMepTv3a W
YTBEPXAEHNE MPOEKTOB. ABTOPCKUI Hafzop. Mycko-HanafouHble paboTbl. OCBOEHME NPOEKT-
HbIX MOLLHOCTEMN.

Tema 2. OpraHm3salmst NPOeKTUPOBAHUSA XUMUYECKUX MPOM3BO/CTB

OpraHusauum, NpMHUMatoLLMe yyacTue B pa3paboTke MPOEKTHOW AOKyMeHTaummn. OTpac-
NeBble NMPOEKTHbIE OpraHu3aLmm, ux cTpykTypa. CocTaB 1 coaepyKaHue NPOEKTHON [A0KYMeHTa-
LMW Ha CTPOWUTENLCTBO, NPEANPUATUNA, 30aHNIA U COOPYXKEHWIA. MPOEKTHO-CMETHas [JOKYMEHTa-
LuMs. OCHOBHblEe NYTU COBEPLUEHCTBOBAHWS MPOEKTHLIX PaboT, UCMO/b30BaHVEe METOLOB MOJe-
NIMPOBAHMS U ONTUMM3ALMN XUMUKO-TEXHONOTMYECKMX CUCTEM C MPUMEHEHUEM BbIUUCINTENb-
HON TeXHUKW. CUCTEMbl aBTOMATU3VMPOBAHHOIO MPOEKTUPOBAHNS OOBLEKTOB HEOPraHUYECKOl
TexHonoruu (CAMP). VicTopus pa3BuTMS U OCHOBHbIE MPUHLMMbI CO3aHUs CUCTEMbI aBTOMAT -
3MPOBaHHOI0 NPOEKTUPOBAHMS.

Tema 3. AnnapaTypHoe 0hoOpM/IEHME TEXHOIOIMYECKOM CXEMbI

OCHOBHbIE 3a[a4yn TEXHONOMMYECKOro NPOEKTMPOBaHUS. CpaBHUTE/bHbIV aHa/IM3 COCTOSA-
HMA TEXHOOTMIN 1N 060PYA0BaHNSA MPOEKTMPYEMOr0 npoLecca. BbiI6op TEXHONOMMYECKOW CXEMbI
N KOHCTPYKLMM OCHOBHOrO arnnapara. MpuHumMnuansHas TeXHoormyeckas cxema. Annaparyp-
HOe O(OpMNEeHNE TEXHONMOTMYECKMX cxXem. O6LmMe NPUHUMUMLE  NOCTPOEHUS  XMMWKO-
TEXHO/IOTMYECKMX CUCTEM: HEMPEPbIBHOCTb, 3HEPrOeMKOCTb, 6€30TX0AHOCTb, KOMMAKTHOCTb.
3NEeMEHTbI M CBA3WN XMMUKO-TEXHOIOMMYECKON cUCTEMbI. CUCTEMHBIA NOAXOM K aHa/In3y U CUH-
Te3y TEXHO/IOrMYECKO CXeMbl NPoun3BoAcTBa. OCHOBHbIE G/I0KN TEXHOMOMMYECKON CXEMbI U UX
Ha3HaueHue. PacueT XMMMKO-TEXHOMOMNYECKOW CXeMbl. COCTaBNeHNe MaTepuanbHbIX U Teno-
BbIX 6a/1aHCOB.

Tema 4. Bbl60op 1 pacyeT 0CHOBHOMO 1 BCMOMOraTe/lbHOro 060pya0BaHUs

HopmaTMBHO-TEXHUYECKAs JOKYMEHTALWs s PACYETOB U KCNyaTalyi MalnH 1 anna-
paToB. OCHOBHble pacyeTHble napameTpbl. OCHOBbI MEXaHUYECKOr0 pacyeTa XMMUYECKON anna-
paTypbl. MPOEKTUPOBaHME M PaCyeT Ha NPOYHOCTb INEMEHTOB XUMUYECKMX annapatoB. O6opy-
[l0BaHWe [15 TPaHCMopTa W XpaHeHWUs rasoB, XMAKOCTeld. AnnapaTypHoe o(hopMm/eHNe CTaawnii
npuema, XpaHeHus, [A03MPOBKM U TPAHCMOPTMPOBKM Cbipbsi. OGOPYA0BaHME NPOLIECCOB TEM/Io-
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obMeHa. PacueT Tenno06MeHHMKOB. TpybuyaTtble neun, nx YyCTPOMCTBO M KOHCTPYKUMKN. OCHOB-
Hble NoKasaTenn paboTbl 1 pacyeT TPybUaTbIX Neyeil.

Tema 5. MPUHUMNbI NPOEKTMPOBAHUS U TEXHOMOMMYECKOe 0hOPM/IEHME PEAKTOPHbIX
noAcucTem

CTPYKTYpHble 371EMEHTbI XMMUYECKNX peakTopoB. Knaccuthmkaums maTemMmaTuyecknx mo-
[eneli XMMUYECKMX PeaKTOpPOB. PeakTop MaeanbHOro BbITECHEHNS. PeakTop naeanbHOro cMeLle-
HUSA. XapaKTepuCTUYECKNE YPaBHEHMSI MPOTOYHOMO M NMEPUOANYECKOr0 PEAKTOPOB NPY MOMHOM
nepemelLBaHun. Kackaj peakTopoB WAEa/IbHOTO CMELLEHUs. AHANUTUYECKUIA 1 rpadrueckuii
METO/bl pacyeTa peakTopoB. TUMOBbIE KOHCTPYKLMM NPOMBILLMIEHHBIX XUMUYECKMX PEaKTOPOB B
TEXHO/MIOrMAX OCHOBHOIO OPraHWuYeckoro M HeTeXMMMYECKOro CUHTe3a. PacueT MpoMbiLLeH-
HbIX XMMWUYECKNX PEAKTOPOB.

Tema 6. PacueT 1 annapatypHoe opopmIeH1e NPOLECCOB pasfe/ieHnsi MHOrOKOMMo-
HEHTHbIX CMeceW

cnonb3oBaHMe MacCOOOMEHHbIX MPOLECCOB AJ1 pa3feNeHnss MHOTOKOMIMOHEHTHbIX CMe-
ceil. OOLUME NPUHLMNBLI U MOCNeL0BaTeNIbHOCTL pacyeTa abCcopOLUMOHHbIX annapaTos. napas-
NINYecKoe conpoTuBneHne abcopbepoB. MeTobl pacyeTa BbICOTbI €10 HacaAKu U paboyeil Bbl-
COTbl TapenbyaToro abcopbepa. PekTudmkaums. MprHUMNUanbHas cxema pekTUPUKaLNOHHOIA
YCTaHOBKW. OCHOBHbIE KOHCTPYKLMN PEKTUPUKALMOHHBIX KOMOHH. OCO6EHHOCTY annapaTypHo-
ro opoOpM/IEHNA U pacyeT PeKTU(UKALMOHHBLIX annapatoB. XXUAKOCTHasA aKCTpakums. Knaccu-
(hnKaums, YCTPOMUCTBO M MPUHLUMN AENCTBMA 3KCTPaKTOpPOB. PacyeT amameTpa U BbICOTbI 3KC-
TPaKLMOHHBIX KOMOHH. "pathnyeckunini MeTog, onpeeneHns Yymcnia CTyrneHei sSKCTparmpoBaHus.
MaccoobMeHHble NMPOLLECChl C XMMUYECKOW peakumein. O6Lme NPUHLMMILI HENpPepbIBHbLIX COB-
MELLEHHbIX pPeakLMOHHO-MacCOOOMEHHbIX MPOLEeccoB. PeakLUMOHHO-abCopPOLMOHHbIE NMPOLECChI
(xemocopbums). PeakMOHHO-PeKTUDMKALMOHHbIE NPOLECCHI.
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AHHOTaUUs K paboyeli nporpaMme AUCLMNINHBI
«Bb1.5.5 TeopeTuyeckme sKCNepuUMeHTa/IbHble METO/bl MCCNEA0BAHUS B XUMUN»

O6beM AMCLUNMHBI COCTaBNAET 4 3ayeTHble eAVHULbI, BK/OYaA TPYA0EMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma 0TYETHOCTU — 3K3aMeH.
CopepxaHue gucLnnInHbI

Tema 1. dPun3mMyecKme Mofesin aTOMOB U MoNeKyn. MeToabl onpefeneHns usnde-
CKMX cBOMCTB. ObLlasi xapaKTepucTuka n Knaccumkaumsi MeToAoB: CNEKTPOCKonmye-
CKMe, ANdpakUNOHHbIE, 3/IEKTPUYECKNE N MarHUTHblE METO/bI

BeefeHne. dunsmnyeckme Mogenn atomoB U Monekyn. Metofbl onpegeneHns Quanyecknx
cBolicTB. O6LLas XapaKTepucTnka 1 Knaccuurkaums metoaoB. CneKTPpoCKONUYecKume, angpak-
LIMOHHbIE, 3/IeKTPUYECKME N MarHUTHblEe MeTOAbl. MeToAbl HayUHbIX MUCCNefoBaHNA: Knaccugu-
Kaums MeTO[0B aHa/n3a B KOHTPO/E NPOM3BOACTBA; 3/IEKTPOU3MEPUTENbHbIE MPUBOPLI; YyB-
CTBUTENBbHOCTb M TOYHOCTb METOL0B; TEOPETUYECKME N IKCMEPUMEHTa/IbHbIE METO/bl; 0COOEH-
HOCTW 1 06/1aCTN NPUMEHEHNS XUMUYECKUX U (IU3NKO-XMMNYECKUX METOA0B UCCNeL0BaHUS.

Tema 2. XnuMmnyeckme MeTofbl aHasm3a

BecoBoii 1 06beMHbIV METOA — 06LLMe NPUHLMUIMBI, OCHOBHbIE MPUEMbI, METO/bl NPUMEHE-
HUA. MeTo/bl BblAENEHNS, OCAXKAEHNA 1 OTFOHKW. BblaeneHne KOMNOHeHTa B CBOGOAHOM COCTO-
AHUN. OcaxeHVe B BUAE MaopacTBOPUMOro XMMUYECKOro coeanHeHns. OTroHKa KOMMNOHeHTa
B BMAE NETYYEro coeanHeHns. MpaBUMETPUYECKUIA aHa/IN3 1 ero Knaccugukauus. BecoBoin me-
TOZA CeAMMeHTaLMOHHOr0 aHasIm3a.

Tema 3. Macc-CnekKTpoMeTpuyecKme MeTObl aHaIn3a

MeTo/bl NOHU3aLMN: 3NEKTPOHHbIN yaap, (POTONMOHM3ALMS, 3/1eKTPOCTaTUYECKOe HEOAHO-
pOLHOE Mosfie, XMMUYecKas WMoHu3aums. KombuHMpoBaHHbIE MeTOoAbl. TwuMbl MOHOB B Macc-
CMEKTPOCKOMNUN: MOJEKYNAPHbIE, OCKO/IOYHbIE, MeTacTabu/bHble U Apyrue. PoKycupytoLlee
[eNCTBMEe OAHOPOAHOMO MOMEPeYHOro MarHWUTHOrO NONsA. SNeKTpocTaTuyeckas (POKYCUPOBKa.
PaspeLuaroLas cuia macc-cnekrpomeTpa. MNpumeHeHne Macc-cnekTpockonuu. aeHTugmkaums
BeLlecTBa. Posib paspelueHns. Tabnmubl MacCcoBbIX YKCES. VI3MepeHre NOTeHLMAoB NMosB/eHNS
MOHOB 1 OnpejesneHne NOTeHLMaI0B NOHU3aLMN N 3HEPrMKN pa3pbiBa CBA3EN. TepMoanHammnye-
ckune wnccnegosaHus. OnpefeneHvie napumanbHbIX AaBfeHUiA KOMMOHEHTOB ra30BbIX CMeCeil.
OnpegenexHve TeNIOTbl CyGAnMMaLnn, TENIOTbl PeakLnM U KOHCTaHTbl PaBHOBECUS.

Tema 4. DNeKTPOXMMUNYECKNE MeTOAbI aHa/In3a

TeopeTnyeckme OCHOBbI, arnapaTtHoe ogopmsIeHNe, 06Las XapaKTepucTKa U NprvMeHe-
HUWE KOHAYKTOMETPWUW, MNOTEHLMOMETPUSA, BONIbTAMMEPOMETPUA, KY/NIOHOMETPUA, 3N1EKTPONNS.
[MprMeHeHne MeTo0B.

Tema 5. MeToAbl pasgeneHns N KOHLEeHTpMpoBaHUA
Xpomarorpausa v 3KCTparmpoBaHune, COOCaXAEHWE, KOHLEHTPUpoBaHue. TeopeTnyeckue
OCHOBbI, XapaKTepUCTMKa METOAO0B, anmnapaTtHoe 0hOpPMIEHNE U NPUMEHEHNE.

Tema 6. KnHetnueckmne metoabl aHam3a
3aBMCMMOCTb MeX /[y CKOPOCTbHO peakuun 1 KOHLEHTpaLUumn pearnpyrowmx BeLecTs. Teo-
peTnyecKne OCHOBblI KMHETUYECKOro Metofa aHaimsa. Katanmtuyeckue metofbl aHanmsa. Oc-
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HOBHblIE METOAbI O6pa6OTKI/I KWHETMYECKMX AaHHbIX. OCHOBHble NMpUYeMbl KUHETUYECKUX METO-
[l0B aHanm3a. NpumMeHeHne KNHeTUYEeCKUX MeTOL0B aHa/In3a B aHa/IMTUYECKOM KOHTPOJIe.

Tema 7. OCHOBbI pagOMeTPUYECKOro MeToja aHa/m3a
TeopeTnyeckme OCHOBbI, annapaTHoe oopM/IeHME, 06Las XapakTepucTuka. Mpsamoin u
PafMoaKTUBALMOHHBIV MeTOA. MprMepbl UCMO/b30BaHWS METOZA.

Tema 8. TeopeTnyecKre OCHOBbI CMEKTPOCKOMUYECKNX UCCeL0BaHUN

CneKTpa/ibHble N ONTUYECKNE METOLbl UCCNEe[0BaHNS.

TeopeTnyeckne OCHOBbI, anmnapaTHoe oopmM/ieHne, obLiad XapakTepucTnuka 1 npumeHe-
HVWE 3MWUCCMOHHOro, abCopOLUMOHHOIO, SIIOMUHUCLEHTHOIO, PEHTIeHOCMEKTPasbHOro MeTofa
aHanM3a. Pe30HaHCHbIE MeTOojpb!.

CnekTpa/ibHble 1 ONTUYECKME METOAb! UccnefoBaHna: MeccbayapoBckas CeKTPOCKonus,
AMP, AKP, 3P, nonapumetpus, Hegenometpus, Typbuanmetpus. Nprupoaa aneKTpoMarHuT-
HOr0 W3NyYeHUs, Pa3/INYHble TUMbl ero B3aMMOAENCTBUSA C BELLECTBOM (Nepuoanyeckme nsme-
HEHWA 3M1IEKTPUYECKNX U MarHUTHBIX AUMO/bHBIX MOMEHTOB). OCHOBHbIE XapaKTePUCTUKIN N3/TY-
yeHus (YacToTa, A4/IMHA BOMHbI, BOTHOBOE UMCN0). CNEKTpbl UCMYCKaHWA, MOTr/OWeHns 1 pacce-
AHWNSA aTOMOB, MOHOB M MOJIEKY/1. BaXKHeMLLNE XapaKTePUCTUKM CNEKTPasibHbIX IMHWIA (Nonoxe-
HWE, UHTEHCUBHOCTb, LUMPWHA). MNpo6aeMbl NOMYYEHNUS U perncTpauum CneKTpoB.

MpuHUMNManbHas cxema CMeKTPOCKOMUYECKMX M3MepeHnid B Nt06o 06nacTy CnekTpa.
OCHOBHble y3/1bl CNEKTPa/IbHON YCTAHOBKW. WCTOYHUKMN  3M1EKTPOMArHUTHOIO  U3/y4YeHus
(HarpeTble Tena, rasopaspsfHble WCTOYHWKM, MNaMeHa, nas3epbl, PEHTreHOBCKME TPYyOKM, Y-
n3nyyarenn). MoHoxpomatusaumsa nsnyyveHus, 6710K-CXeMbl CNEKTPOMETPOB, MUX KnacCUgmka-
umMa (MOHOXPOMATOPbI, MOMMXPOMATOPbI, CBETOMMU/ILTPbI). XapaKTepucTuka CrneKTpasibHbIX
nprbopoB (paspeLuatollas cunia, AUCrepcus, cBeTocuna, annapatHas (yHKuus). MpueMHUKN
n3nyyeHns (hotorpaduyeckune, HOTOINEKTPUYECKMNE, CUET (POTOHOB). OCHOBHbIE JOCTOMHCTBA U
HeAoCTaTKM (hoTorpapuyecknx 1 POTo3NEKTPUYECKUX AETEKTOPOB. MOHATUE O LWYMaX, pas/iny-
Hble TUNbI LWYMOB. Pernctpaums oTae/bHbIX POTOHOB (CYET (DOTOHOB).

Tema 9. MarHeToXMMnyeckmne 1 3N1eKTPOONTMUYECKME METOAbI UCCNeA0BaHNS

AhhekT Papages U MarHUTHbIA KPYroBoi Auxpou3m. MoBefeHne BELLIECTBA BO BHELLUHEM
MOCTOSAHHOM MarHWTHOM nosne. MarHUTHas MHAYKUWSA, MarHUTHas NPOHULIAEMOCTb U MarHUTHas
BOCNPMMMUMBOCTb BelllecTBa. [Npupoaa saBneHnin ana-, napa-, peppo- heppmumarHeTnsma. Mar-
HWUTHblEe CBOWCTBA HEOPraHNYeCKUX COeANHEHNIA N KOMIM/IEKCOB MEPEXOAHbIX MeTanoB. Panees-
cKoe paccesiHne 1 athekT Keppa. NaBHble 3HAYEHMS MONSAPU3YEMOCTM XMMMUYECKUX CBA3EN.
AhdekT Dapages n MarHUTHbIA AnxXpomsmM. Cxema sKcrneprMeHTa. FNprUMeHeHne B XUMUK.

Tema 10. MNMpocTeiwne MeToabl OUUCTKN OPraHMYecKuX CoeANHEHN

OumncTKa opraHMYecKux BeLLecTB (KpucTaniv3alms, BO3rOHKa, NeperoHka, xpomarorpa-
(ua, renb-hunbTpaLmns, aNeKTpodopes) U aHann3 OpraHNYecKmnx BellecTB (KOMMYECTBEHHbIN Y
KayeCTBeHHbIe 3/IEMEHTHbIe aHa/In3bl).
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AHHOTauuA K paboyeli nporpaMmmMe AUCUUNNHDI
«b1.5.6 MaTemaTn4yeckoe MogennpoBaHue u
ONTMMU3ALMA XMMUKO-TEXHOSIOTMYECKMX NMPOLLECCOB»

O6beM ANCLMM/IMHBI COCTABNSAET 3 3a4eTHble eUHULbI, BK/KOYas TPYA0EMKOCTb NpPoMe-
XKYTOYHOI1 aTTecTauum,

dopma oT4eTHOCTU — 3awmnTa KP.
CopeprkaHue ANCUUNINHbBI

Tema 1. BBegeHue

OpraHunszaums nccnefoBate/lb,CKMX U MPOeKTHbIX paboT No maremaTnyecKkoMy MOAEeNMpo-
BaHWIO M OMTUMU3ALNN XUMUKO-TEXHONOMMYECKNX NPOLLeccoB. [M0CyAapCTBEHHaA permcrpaums
nporpamm ansa 3BM.

Tema 2. Mofenu ¢ HeleTePMUHUPOBAHHBIMW NapameTpamu.
MogenmpoBaHue B YCNI0BUSAX CTOXaCTUYECKOW HeonpeaeleHHOCTH.
MogennposaHne MapKOBCKMX C/yYaiiHbIX MPOLEeCCOB.

Tema 3. CamoopraHu3yoLnecs CUCTEMbI.

Teopus ycToumnBocTm J1sinyHoBa.

O[LHOpPOAHbIE CUCTEMbI C ABYMSA MEpPeMeHHbIMU. XapakTepucTuyeckoe ypaBHeHue. Knac-
cudmkauma ocobbIX TOYeK.

Xumnueckas KonebatenbHas peakums benoycosa-)XXaboTuHckoro. Mogens 6proccensro-

pa.

Tema 4. IMUTauMoOHHOE MOAeIMPOBaHME.

MogenupoBaHue ¢ UCMosb3oBaHNeM UMUTALNOHHOIO Noaxoaa.

KneTouHble aBTOMaTbl. Teopns OLHOPOAHBIX CTPYKTYP. ABTOMAT «KM3Hb». KNETOYHbIA
aBTomart «N 13 8» . KneTouHblIii aBToMat «HelpoHHas ceTb».
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AHHOTauuA K paboyeli nporpaMmmMe AUCUUNNHDI
«b1.B.0/1.1 OCHOBHbIe MeTObl CUHTE3a OPraHNYEeCKMX BELLECTB»

O6beM AUCUMNIMHBI COCTaBNSET 5 3ayeTHbIX eAMHUL, BKIKOYas TPYLOEMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma 0TYETHOCTU — 3K3aMeH.
CopepxaHuve gucLnnInHbI

Tema 1. Ba3oBble NOHATUS.

MeTogbl MAEHTU(MKALMN OpraHNYeCcKNX COeanHeHNA. OpraHMYecKre peakLum, OCHOBHbIE
MOHATMA O MeXaHW3Max OpraHMyeckux peakuuidi. BeegeHue. Tunbl OpraHMYeCKMX peakuuit.
CTexmoMeTpus peakLmin u matepuasibHble pacyeTbl. OCHOBHbIE MOHATUS O MeXaHN3Me peakLmii.
AnemeHTapHble peakummn. CTabuiibHble U HECTAOW/IbHbIE NMPOMEXYTOUHbIE MPOAYKTbI. AKTUBK-
pOBaHHbIM Komrekc. Cnocobbl YCTaHOBNEHUA MeXaHU3MOB OPraHUYecKUX peakunii, Kputepum
NX [OCTOBEPHOCTUN. OCHOBbI KMHETUKM OpPraHUYecKnX peakuuid. Teopus CKOPOCTel peakuui.

Tema 2. OCO6eHHOCTN CTPOEHUSA apOMaTUYECKUX COEANHEHNIA.

ApomaTtnyHocTb. KpuTepum apoMaTuyHOCTU. ApoMaTUyecKne COeanHEHNS, 0COOEHHOCTM
CTPOEHUSA 1 peakLMOHHON CNOCOGHOCTY.

Tema 3. PyHKLUNOHA/IbHbIE TPYMMbl N 3PGEKTHI.

Tunbl QyHKUMOHaNbHbLIX Tpynn (3amecTutenein). VHAYKTUBHbIA (NONAPHBIA) 3tdeKT.
ekt nona. dPPeKT COnps>KeHUs, NoAPHOE COMPSHKEHME, TMNepKoHbIOraums. Pacnpegene-
HWe 3NeKTPOHHOM NIOTHOCTN B apOMAaTMYECKUX Afpax B MPUCYTCTBUM 3N1EKTPOHHOLOHOPHbLIX U
3/1eKTPOHOAKLLENTOPHbIX 3aMecTUTeNei. MNpuMeHeHe TeOPUMMONEKYNAPHBIX OpbuTanein n Teo-
pUK BO3MYLLEEHWI AN151 yuyeTa aghdeKTa 3aMecTUTeNeN.

Tema 4. KUCNOTHOCTb Y OCHOBHOCTb OPraHUYecKuX CoOeMHEHNA.

KncnoTHOCTb M OCHOBHOCTL MO JIbtoucy v bpeHcTeny. BnvsaHue yHKLMOHabHbIX3aMe-
CTUTENei Ha KUCNOTHO-OCHOBHbIE CBOMCTBA OpPraHWMYecKUX COeAMHEHWIA. Teopusi YKECTKUXMU
MSAFKMX KWUCMOT Y OCHOBaHWiA, ee NPUMEHEHWe ANA MHTepnpeTaummn peakumoHHOMCIOCOBHOCTH
OpraHMyeckmx CoefUHEHWA.

Tema 5. BnvsiHMe pacTBOpPUTENIA Ha NPOTeKaHWe OpraHNYecKnX peakLnia.

Knaccugmkaums pactsoputeneid. MNoHATe 06 0O6LLen M cneuuguyeckoin conbeaTtaumu.
NoHHas cuna. BamsiHWe MOHHOW CWJbl HA CKOPOCTb XMMMUYECKMUX peakuuil. BansHue cneundu-
YECKOW COMbBaTaLMn Ha PeakLMOHHYHK CNOCOOHOCTb OpraHMYecKnX COoeanHeHnn. Bbibop pac-
TBOPUTENEN 415 MPOBEAEHUA XUMUYECKNX PeakLui.

Tema 6. Peakunu 31eKTPOMNIbHOr0 apomMaTMYeCKOro 3aMeLLeHUS.

BaxxHeliLume peakuuy 31eKTPOPUILHOIO 3aMeLLeHns. SneMeHTapHble peakuuy 1 npome-
XYTOYHbIE MHTEPMeAMaHTbI B peakuuax 31eKTPOpUIbLHOro apoMaTUUecKoro 3ameLleHns. KuHe-
TUKa peakumin, iMmuTupytowme ctagun. BausaHue samectuteneli Ha peakLMOHHY CNOCO6HOCTb
M Hanpas/ieHWe 3M1eKTPOUIBHOIO 3aMelleHns. BansHue pasnnyHbiX (PakTOPOB Ha peakuuu
3NEeKTPOPUILHOrO 3aMeLleHuns (CTepryeckoe BIMSHWE 3aMecTUTeneld, pasMep WM aKTUBHOCTb
3NIeKTPOU/IbHOM YacTuLbl, TeMnepaTypa). PeakLMOHHas CMOCOOHOCTb 3aMeLleHHbIX 6eH30/1a,
Ha(hTa/IMHA N aHTPaxXUHOHa.

Tema 7. Peakunun HyKN1eo(ubHOro apoMaTnyecKoro 3ameLleHums.

MOHOMONEKYNAPHBIA 1N BUMONEKYNAPHBIA  MeXaHU3Mbl HYKIeO(PUIbHOrO  3aMeLLeHus.
HyKneopunibHOCTL M OCHOBHOCTL peareHToB. KuHeTuka n katanus. HykneoduibHoe 3amele-
HVe CynbqOrpynnbl, rajioreHa, aMmMHOrpynnbl, rMAPoKcuna. NpumMeHeHvie KaTtasm3aTopoB MeX-
(pa3HOro repeHoca. 3aMelleHne rasioreHa B HeaKTMBMPOBAHHbLIX COeAUHeHMsAX. BaunsaHue ycno-
BMIA MPOBeAEHUS NpoLecca Ha NPOTeKaHUe peakLMin HyK1eo(hnIbHOMO 3aMeLLeHIS.

Tema 8. Peakuunm HyK1eohmIbHOIo NPUCOeLMHEHNS M0 KapboHUbHOM rpyrne.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

CTpoeHne 1 peakuMOHHasA CrnocoBHOCTb COeAMHEHNI C KapOOoHWbHLIMKU rpynnamu. Kuc-
NOTHbIN KaTanus. MNpucoesnHeHVe BOAbI, CIMPTOB U APYrMX HYKNeo(uioBs. Peakummn npucoesu-
HeHua-oTuenneHns. CTepeoceNieKTBHOCTb peakUmii MPUCoeanHEHNS N0 KapOOHWUIBLHOW rpynne.

Tema 9. MeToabl OUNCTKN N MAEHTUPUKALMM OPraHNYeCKNX COeAUHEHWIA.

Pur3nYecKme KOHCTaHTbl OpraHMYeckKnx BewwecTs. MeTobl OUUCTKN U BbleNeHns OpraHn-
UECKMX BeLecTB. Pusmyeckme MeToabl MAEHTU(UKALUM OPraHNYeCKMX BELLECTB.
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AHHoOTaLMA K paboyeil nporpamme AUCUUNINHDBI
«b1.B.0/1.2 OCHOBbI NPOEKTUPOBaHNA 060PYL0BAHNA XUMNYECKUX NPOU3BOACTBY

O6beM AUCUMNIMHBI COCTaBNSET 6 3ayeTHbIX eAMHUL, BKIKOYas TPYLOEMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma 0TYETHOCTM — 3K3aMeH U1 3amTa KP.
CopepxaHue gucLnnInHbI

Tema 1. BBefieHMe. MaTepuasibl U KOHCTPYKTUBHBIE Y3/1bl TUMOBOW annapaTtypbl.
MpeameT 1 3agaum Kypca. COCTosHME M NepPCneKTUBLI Pa3BUTUS XUMUYECKON MPOMBbILL-
NIEHHOCTW M OpraHn4eckoro cuHTesa. lNouck, 06paboTka MHpopMaLmm 1 POPMMPOBaHME JOKYMeHTa-

LMW Ha OCHOBE OLIEHKM TEXHUYECKOT0 YPOBHS NMPOEKTHbIX PELLEHWUIA, HailAeHHbIX B NaTeHTax Pd un 3apy-
OeXHbIX MaTeHTax.

MoHATUE MaLUMHBI K annapaTta XMMUYEeCK1X NpousBoacTs. MaTepuasibl TUNOBOK annapa-
TYpbl. 3aLMTHbIE MOKPLITUS.

Tema 2. Mewwankn ans >XUaKux cpes.

Cnocobbl nepemenBaHns. KOHCTPYKLMM MeXaHUYECKNX NepeMeLLMBaOLLMX YCTPOWCTB.
MeToAnKa pacyeTa MeLLasoK.

Tema 3. ¥YN/I0THEHWE Ba/10B U LLUTOKOB.

YNNOTHAOLLME Y3/bl BA/IOB M LUTOKOB, PEKOMEHAALUMM M0 UX UCNO/b30BaHMIO, BbIOOPY 1
0COGEHHOCTAM aKCnyaTaumm. MNMpoeKTUpoBaHue YMIOTHEHWIA, METOANKM UX PACYETOB M OLiEHKA
HaZleXXHOCTU MX 3KCNayaTaunn.

Tema. 4. PUNLTPSI.

Knaccugmkaums ¢gpunbTpoB. KOHCTPYKLMKN N TEXHONOrMYECKMEe OCOBEHHOCTU 3KCnJyaTa-
ummn. CoBpeMeHHble TEHAEHUMW pa3BUTUA annapaTtypHoOro oOpMIEHUA CTagun (UbTpaLuu.
MeToanKu pacuyeTa (onbTPOB.

Tema. 5. LieHTpudpyrn.

Knaccudgmkaums ueHTpugyr. Cnocobbl BbIrpy3KM 0cagka U3 poTopoB LeHTpudgyr. OcHoB-
Hble MOHATUSA AUHAMUKWN LeHTpU(Yr (MPOYHOCTL 06eYaeK, Pe30HAHCHbIE AB/IEHUS B LEHTPUY-
rax). Metoauku pacyeta LeHTpugyr. CoBpeMeHHbIe TEHAEHLMM B Pa3BUTUN LLEHTPUYT.

Tema 6. Ko/loHHble MaccoobMeHHble annapartbl. PeakKTopbl.

KoHCTpyKumn. MeToamkn pacyeta. TEXHOMNOMMYECKNe 0COBEHHOCTI 3KCnyaTauumn B Xu-
MWUYECKOI NPOMbILLIEHHOCTN. COBPEMEHHbBIE TEHAEHLUW Pa3BUTUSA.

Tema. 7. TennoobmeHHas annaparypa.

Bbl6op TenaoHOCMTENS U ONTUMaIbHOM CXeMbl ABUXXEHUSA Cped. TUMnoBble KOHCTPYKL UK
TennoobMeHHUKOB. CneumnasibHble KOHCTPYKUUKM TennoobMeHHUKOB. MeToAMKM pacyeTta Tuno-
BbIX KOHCTPYKLMiA TENI006MEHHMKOB. TeHAEeHLMN pa3BUTUA TeNI00OMEHHO annapaTypsl.

Tema. 8. Kpucrannmsartopsbl.

D U3NKO-XMMNYECKME OCHOBbI KpuUcTannmsaumm. KuHetuka Kpuctanamsaunm. KOHCTPYK-
unn. MeToamKN pacyeTa KpuctannnsaTtopos. CoBpeMeHHbIE TEHAEHUNN B Pa3BUTUN KPUCTaNIN-
3aTopOB.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHOTauuA K paboyeli nporpaMmmMe AUCUUNNHDI
«b1.B.O[1.3 JonosiHNTeNbHbIE FNaBbl MATEMaTUKN»

O6beM AMCLUNNMHBI COCTaBNAET 4 3ayeTHble eAVHULbI, BK/OYaA TPYA0EMKOCTb NpoMe-
YKYTOYHOW aTTecTauuu.

dopma 0TYETHOCTU — 3K3aMeH.
CopepxaHue gucLnnInHbI
Tema 1. BBegeHune. OCHOBbI.

®YHKLMOHa/IbHbIE MPOCTPAHCTBA.
MeTpuka. Hopma. CkanapHoe npoussegeHue. NocnegosatenisHOCTL KoLuw.
Onepatopbl. OpPTOroHa/IbHOCTb B (DYHKLMOHA/IbHOM MPOCTPaHCTBE.

Tema 2. Pagbl.

Pag. Cymma paga. TeopeMbl CXOAMMOCTHN.
Paabl ®ypbe. Paabl MO CMHYCaM U MO KOCUHYCaM.
Paabl beccena n beccena-AnHn.

Tema 3. YpaBHeHMS B YaCTHbIX MPOM3BOAHbIX. Knaccugmkaumns n rpaHnYHble ycno-
BUSI.

Knaccuukaumsa YUrl sToporo npsgka.
Knaccugukaums rpaHUyHbIX ycnosuii gns YUl BToporo nopsigka.
Mpeobpa3oBaHMe HEOLHOPOAHBIX FPaHWUYHbLIX YCOBUIA B OLHOPOLHbIE.

Tema 4. YpaBHEHUSA B YaCTHbIX NPOM3BOAHbIX. MeToAbl peLLeHUs.

MeTog pa3geneHus nepeMeHHbIX.

MeToz pa3noXXeHns No cCo6CTBEHHbIM PYHKLMAM.

MeTofbl MHTErpanbHbIX NPeobpasoBaHuii.

MeTog Nypca.

MeTopa NpAMbIX.

MeTopg Putua.

MeToz Teopun BO3MYLLEHNIA.

MeToabl KOHEYHbIX pa3HOCTei: cxema JInbmaHHa, cxema napameTpPUYecKol BepXHen pe-
nakcaumu, cxema 6eryluero cyeta, cxembl KpaHka-HVKONCOH, NPOAO0/IbHO-NOMEPEYHbIE CXEMbI,
CXEeMbI pacLLenieHus.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHoOTaUMA K paboyeil nporpamme AUCUUNINHDBI
«b61.B.0O/1.4 MoneKynsapHoe MofenvpoBaHue»

O6beM AMCLUNMHBI COCTaBNAET 4 3ayeTHble eAVHULbI, BK/OYaA TPYA0EMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma 0TYETHOCTU — 3K3aMeH.

CopepxaHue gucLnnInHbI

Tema 1. KBaHTOBas XumMuns atoma.

MPUHLMMNBI KBAHTOBOW MEXaHWKW.

BapvaunoHHbIA NpuHUMN. PeleHve ypaBHeHus LLpeguHrepa.

MprbnKeHne He3aBUCUMbIX YaCTULL,.

MeToz caMocoriacoBaHHOro nons. MpuénmxeHne LeHTPaIbHOIo NoNs.

ATOMHbIe OpOUTaNN 1 NX XapaKTEPUCTUKN.

AHTUCUMMETPUYHOCTb 3MEKTPOHHOI BONHOBOW (hyHKLUMW. [eTepMuHaHT Cnelitepa.

MeTtog XapTpu-®Poka. OrpaHNYeHHbI 1 HEOTrpaHNYeHHbI MeToabl XapTpu-Poka. KeaH-
TOBOXMMMYECKas TPaKTOBKa peLLleHnin ypaBHeHMn XapTpu-Poka.

SNEeKTPOHHbIE KOH(MIypaL iy aTOMOB C TOUKM 3peHUS KBaHTOBON XUMUN.

Tema 2. KBaHTOBasA XMUSA MOJIEKY.

MpubnmkeHne bopHa-OnneHreimepa. Metog XapTpu-doka Ans MoneKyn.

MpubnmkeHne MO JTIKAO. YpaBHeHUs PyTaHa.

OrpaHnyeHna metoga XP. 3N1eKTPOHHasA Koppensayms.

MeTof KOH(UIypaunoHHOro B3ammopaencTems. MeTog MHOrOKOH(MUIypaLMoHHOro B3au-
mogenctems. Teopema bpunntoaHa.

Teopus BO3MYLLEEHWIA.

MeTog Ba/IeHTHbIX CBA3EIA.

TOYHOCTb y4eTa 3/1eKTPOHHOI Koppensauum.

PacueT aHeprum guccoumaumm XMMmnYecKnx CBA3ei.

Nepapxuns MeToL0B KBaHTOBOW XUMUN.

Heamnupunueckas KBaHTOBasA XMMUSA. basnCHble (DYHKLUN 419 HEIMMUPUYECKNX PaCYETOB.

Monyamnupuyeckas KBaHToBas xumusi. Metog MonHoro MpeHebpexeHns AuddhepeHum-
anbHbIM TMepekpbiBaHnem (MMAM nan CNDO). Metog YactuuHoro (unv MpomexxyTo4vHOro)
MpeHebpexeHuns AuddepeHynansHbiv MNepekpbiaHnem (INDO). MeTog MoandrumpoBaHHOIo
YactmuHoro (unm MpomexytouHoro) MpeHebpexkeHns AunddepeHumanibHbiM epekpbiBaHUEM
(MINDO). MeTtog MogutmumposaHHoro MpeHebpexeHuns OuddepeHunansHbiM NepekpbiBa-
Huem (MNDO).

PasfeneHne s - U p -3/1eKTPOHOB. P -3/IEKTPOHHOE MpubamkeHne. Metog Mappwusepa-
Monna-Mappa. Metog MO Xtokkens. PaclunpeHHbI MeTog, XHKKens.

TOYHOCTb KBAHTOBOXMMUYECKMX PACUETOB XMMUYECKUX CBOCTB MOJIEKY/N.

Tema 3. XuMunyeckas cBsi3b 1 MeXMOJIEKYNAPHOe B3aMOLENCTBUE.

Opb6uTtanbHas KapTMHa XMMNYECKOW CBSI3N.

KOHCTPYKTVBHAA 1 [eCTPYKTUBHAA MHTEP(epeHLms opbuTtaneil.

MonekynspHble 0pouUTa v N UX CUMMETPUIAHASA KnaccuuKauus.

ANEKTPOHHbIE KOH(UTYypaLmmn ABYXaTOMHbIX MOMEKY/I.

AHanuns 3acenieHHOCTEN opbuTanein no MannkeHy.

MoHATMe 0 3apsAgax 1 NopsaKax CBA3eN.

MpoCTpaHCTBEHHOE pacnpefenieHne 3/1eKTPOHHOM MNIOTHOCTU. [lethopmaumoHHas anek-
TPOHHas NI0THOCTb.
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Tononornyeckas Teopus. INEKTPOCTaTUUECKUA MU IHEPreTUYEeCKMiA acnekTbl OnmMcaHus
XUMUYECKON CBSA3N.

MHoroatoMHble MOSIEKY b, JTokanm3aumsa n rubpuansanmns opoutaneil.

Mogenb 0TTa/IKMBaHWA 3/1eKTPOHHbIX Nap MMAecnu n CTPOeHWe MOJEKYI.

XnMmnyeckas CBsA3b B KOOPANHALMOHHBIX COeAUHEHUAX. Teopus KPUCTaIIMYECKOro Mosis
1 Teopus Mo NIMraHgoB.

CneKTPOXMMUYECKNIA psia,

Komnekcbl CUbHOro 1 cnaboro nonein.

MarHuTHbIE CBOCTBA KOMM/IEKCOB.

AHeprua ctabuimsaunm KpUCTalIMYeCcKUM Mosiem.

Teopwsa nons NUraHzos.

Mpasnno 18 3neKTPoHOB.

AhekT AHa-Tennepa.

Tema 4. KBaHTOBOXMIMWYECKOE ONncaHme peakunia.

X1MnYeCcKMe peakLm B raoBoin (hase. dnemMeHTapHbIA akKT XMMUYECKON peakLmm.

PacuyeT NOBEPXHOCTW MOTEHLMAIbHOM 3HEPTM XMMUYECKOI peakumn. PacyeT 0cobbIX TO-
yek I13.

MyTb XMMUYECKOW peakLmn. Teopusi NepexoHOro COCTOSHNUA XUMUYECKOR peakLmu.

KBaHTOBOXMMMYECKOE OMMCaHME XUMUYECKNX PEaKLNIA B XXMAKOW 1 TBEpAON (ase.

Ponb OpOUTa/IbHON CUMMETPUMN.

MHAeKChl peakMOHHOM CNOCO6HOCTU. MONEKYNAPHbINA 3M1EKTPOCTaTUYECKMIA NOTEHLMaN.

MeTog rpaHUYHbIX OpoUTanei.

Teopus XECTKUX N MATKUX KUCNOT U OCHOBaHWIA. AGCONOTHASA XKECTKOCTb 1 abCoNoTHas
MAFKOCTb MONEKY/IAPHBIX cUCTEM. DYHKUNU PYKyW.

AHeprus guccoumaumm XMMUYeCKO CBA3N B MONEKY/IIPHOW CUCTEME.

OpbuTtasibHble MOZEN B3aMMOLENCTBUS MOJIEKY/ C MOBEPXHOCTLIY. XeMoCopoLuus.

KBaHTOBasi XUMUS KaTa/IMTUYECKNX peaKLmiA.

Tema 5. KBaHTOBasA XMNsA KOHAEHCMPOBaHHbLIX Cpes.

ANEeKTPOHHas CTPYKTYypa TBEPAbIX Te.

O[LHO3/IEKTPOHHbIE BOJIHOBbIE (DYHKLMN B GECKOHEYHbIX MepUOAMYECKUX KPUCTaNIax u
MEeTOAbl UX pacyeTa.

KnactepHble MeToAbI.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHoOTaLMA K paboyeil nporpamme AUCUUNINHDBI
«b1.B.0[1.5 TeopeTn4ecKune 0CHOBbI XUMUYECKO KUHETUKMNY

O6beM AUCUMNIMHBI COCTaBNSET 8 3ayeTHbIX eAMHUL, BKIKOYas TPYLOEMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma 0TUETHOCTU — 3a4eT, 3K3aMeH, 3awmTa KP.
CopepxaHue gucLnnInHbI

Pasgen 1. MNpeameT «TeopeTUYECKNE OCHOBbI XMMUYECKOM KUHETUKU». OCHOBHbIE
TUMNbI YacTUL, yYaCTBYHOLLMX B XMMUYECKOM MpoLiecce.

Tema 1. BeefeHune. AToM, Monekysbl. Mpupoga xrmuyeckor ceasn. CBo60AHbIE paguKa-
Nbl. IoHbI. Komnnekcel.

Tema 2. ®n3nyeckne MeToabl PerncTpaLmMm YacTul, y4acTBYHOLNX B XMMNYECKOM NPOoLiec-
ce.

Pasgen 2. OCHOBHble MOHATUS XUMUYECKON KUHETUKMN.

Tema 3. MexaHu3Mbl XMMUYECKNX peakumil. CKOPOCTb XUMUYECKUX peakumin. KuHetnye-
CKOe ypaBHEHME XMUYecKOoro npotecca. KoHCTaHTa CKOpOCTY XMMUYECKON peakLmu.

Tema 4. JnHaMnKa MONEKYNAPHBIX NPOLECCOB. SHEPTUA akTUBaLUN.

Pa3nen 3. 9nemMeHTapHble XUMUYECKME peaKLnN.

Tema 5. DnemMeHTapHbIN aKT XMMUYECKOr o npeBpaLLeHns. PacyeT abCoMOTHBI CKOPOCTel
a/leMeHTapHbIX peakuuid. Teopus NepexofHoro COCTOsHNUA. bumonekynsapHble peakymun. MoHo-
MONEKYNAPHbIE peakunn. TpUMONeKynsapHble peakLnu.

Tema 6. KuHeTnKa B3aMMOLENCTBMS YacTUL, C TBEPAbIMU NMOBEPXHOCTAMU. OCHOBHblE TU-
Mbl 3N1eMeHTaPHbIX peakuuii. dneMeHTapHble POTOXUMUYECKME peakLun.

Tema 7. Ponb cpefbl B 3/1eMeHTapHOM akTe. KMHETUYECKUIA N30TOMNHBIA 3thekT. MNpume-
HEHVe KOPPEeNsLMOHHbIX COOTHOLLEHWIA 151 paCHeTOB KOHCTAHT CKOPOCTU.

Pasgen 4. KnHeTnka peakumii NpocTbIX TUMOB.

Tema 8. O6LWMIA BUL N CBOMCTBA KMHETUYECKUX YPaBHEHWI peakuMii MPOCTbIX TUMOB.
YpaBHEHUSI KMHETUYECKMX KPUBbLIX peakuuii MPoCTbIX TUMOB B 3aMKHYTbIX cucTeMax. KUHeTu-
yecKune 3aKOHOMEPHOCTU peakLMil MPOCTbIX TUMOB B peakTope UAealbHOro CMeLLEHNS.

Pasgen 5. KMHeTMKa CNOXHbIX XMMUYECKUX PeaKLiniA.

Tema 9. OnpegeneHune nopsaka peakumi.

Tema 10. CucTeMa KUHETUYECKMNX YPaBHEHWIA XMMNYECKOr0 NpoLecca, COCTOALLEro 13 He-
CKO/IbKMX 3/IeMEHTApPHbIX CTafuii. KUHeTUYeckue 3aKOHOMEPHOCTU MOC/ef0BaTebHbIX peak-
Lmia. MapannenbHble U NOCNeL0BaTeIbHO-Napas/e/bHble peakLuum.

Tema 11. MocnegoBatenbHble U Napase/bHble CTa4UN B CIOXHBIX XUMUYECKUX PeaKL Ui
KBa3npaBHOBECHOE M KBa3WCTaLMOHApHOE NPUOAVKEHUS B KMHETUKE CNOXHbIX peakuuid. Jin-
MUTMPYIOLLAA CTaAMA CNOXHOro XMMuyeckoro npouecca. CnoXHble peakumv B OTKPbITbIX CU-
cTemax.

Pasgen 6. IHAYKUMSA 1 KaTain3 XMMUYEeCKNX peakL .
Tema 12. ConpskeHHble peakunmn. @OTOXMMUYECKME peaKkL K.
Tema 13. Katanntnyeckue peakunn. ABTOKaT/IMTUYECKME PeaKLnN.

Pa3gen 7. LlenHble peakuun.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

Tema 14. LlenHoi mMexaHU3M XMMWUYECKUX MPEeBPaLLEeHUA 1 ero afieMeHTapHble CTaguu.
KnHeTuKa Hepa3BeTBMIEHHbIX LENHbIX peakunii. KrnHeTuka pas3BeTBMEHHLIX W BbIPOXAEHO-
Pa3BEeTB/IEHHbIX LIEMHbIX peakLmi.

Tema 15. OnpegeneHrie KOHCTaHT CKOPOCTM 3/1eMEHTapHbIX CTAAWIA B LIEMHbIX peakuusiXx.

Pasgen 8. KnuHeTuKa peakumii 06pa3oBaHuii U eCTPYKLUN NONMMEPOB.

Tema 16. OCHOBHbIE TUMbI pPeakL il 06pa3oBaHNs NonMMmepoB. CBo6oAHOpaAMKaIbHasA No-
numMepmnsaunsa. KNHeTnKa NonMKoHAeHcaunm 6uiyHKUNOHaIbHbIX MOHOMEPOB.

Tema 17. KuHeTrKa nonvmepusaunm ¢ pasMmbikaHuem Unkna. KnHeTuka gectpykumm rno-
NINMepOoB.

Pasgen 9. HekoTopble BONPOChI KUHETUKW peakuunii B HEM30TEPMUYECKNX YCIOBUSIX.
Tema 18. KnHeTn4yeckne 3aKkOHOMEPHOCTM peakLmin B HeM30TePMUYECKMX YCIOBUSAX. Ten-
NOBOE BOCM/IAMEHEHME.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHoOTaLMA K paboyeil nporpamme AUCUUNINHDBI
«b1.B.AB.1.1 NMnaHMpoBaHWe 3KCNepuMeHTa/IbHbIX UCCNEA0BAHUI B XUMUN»

O6beM AMCLUNMHBI COCTaBNAET 3 3a4eTHble eAVHULbI, BK/OYaA TPYA0EMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CopepxaHue gucLnnInHbI

Tema 1. OCHOBbI NN1AHMPOBAaHUA 3KCMNEPUMEHTA.

3afaum 1 KnaccuguKaumsa aKCnepuMeHTa/IbHbIX UCCNeA0BaHNIA. XapaKTepncTnka 06beKTa
nccnefoBaHns: napameTpsbl, hakTopbl. MogenumposaHue U Kputepun nogobus. OnpegeneHve
HeobXxoAMMOro uncna n3MepeHunin. MNpoeepka KavecTBa ypaBHeHUS perpeccun. INosepka runores
OTHOCUTE/IbHO KO3(P(ULMEHTOB IMHENHOrO ypaBHEHWUS perpeccun. OueHKa napameTpoB ypas-
HEHWNSA MHOXXECTBEHHOW TIMHENHON perpeccuu.

Tema 2. MNnaHMpoBaHWe IKCNepuMeHTa A1 IMHENHbIX MOJENEN.

MnaHbl NepBoro nopsgka. IocTpoeHne MaTpuupbl NAaHUPOBaHWA. TOMHbIA (PaKTOPHLIN
9KCNepUMEeHT. Peninkmn OT MOSHOTO (haKTOPHOro 3KcreprMeHTa. MNMnaHnpoBaHme aKcnepuMeHTa
B NMPOWN3BOACTBEHHbBIX YC/TOBUSAX.

Tema 3. NaHMpoBaHUe IKCNepuMeHTa 418 HeJIMHENHbIX MOLESEN.

[MnaHbl BTOpOro nopsgka. MNnaHMpoBaHWe 3KCMEPUMEHTOB MPWU MOCTPOEHWUW KBaapaTuy-
HO Mogenn. OpPTOroHasIbHOe LEHTPasibHOE KOMMO3ULMOHHOE MaHupoBaHue. PoToTabesnbHoe
LieHTpa/IbHOE KOMMO3ULIMOHHOE NiaHpoBaHue.

Tema 4. [NnaHMpoBaHMe IKCNepuMeEHTa NPV NOUCKe oNTUMYyMa.

MnaHMpoBaHWe IKCMePUMEHTA NPY MNOUCKe ONTUMASbHBIX YC/I0BUIA. MeTo4 NOKOOpAMHaT-
HOW onTuMmM3auun. MeToA KpyToro BOCXoXaeHus. CUMnieKc-nnaHupoBaHme.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHoOTaLMA K paboyeil nporpamme AUCUUNINHDBI
«b1.B.4B.1.2 PerpeccMoHHbIN aHas/IM3 3KCNePUMEHTa/IbHbIX JaHHbIX
B XMIMWUYECKOM TEXHOIOT UM

O6beM ANCLMM/IMHBI COCTaBNSET 3 3a4eTHblE eAVHULbI, BKIOYas TPYA0EMKOCTb NpomMe-
XKYTOYHOI1 aTTecTauum,

dopmMa OTYETHOCTM — 3a4eT.
Copep>kaHue ANCUUNNHBI

Tema 1. OCHOBbI PerpeccUMoOHHOro aHa/I13a.

OnpegeneHre He06XOAMMOr0 Ymcna n3MepeHuin. MNpoBepka KavecTBa ypaBHeHUS perpec-
cumn. KoaphmumeHT petepMmuHaumm. Kputepuii ®uepa. Mosepka runote3 0THOCUMTENBHO KO-
APPULMEHTOB IMHENHOrO YypaBHeHMsi perpeccumn. OueHKa napameTpoB YpaBHEHUS MHOXe-
CTBEHHOI NnHeliHoN perpeccun. Kputepuin baptnetta. Kputepuii KoxpeHa. MpoBepka 3Ha4yu-
MOCTM BbIBOPOYHOI0 KOapurumeHTa Koppensunn. MNposepka runotesbl 0 HOPMa/IbHOM pacrpe-
[eNeHnn reHepasbHON COBOKYMHOCTW. KpuTepuii cornacus MupcoHa.

Tema 2. NnaHMpoBaHWe 3KCNepuMeHTa.

3afaum 1 KnaccuguKaumsa aKCnepuMeHTaIbHbIX UCCNef0BaHNIA. XapakTepucTka 06beKkTa
ncecnefoBaHns: napameTpsbl, hakTopbl. [1aHbl NepBoro nopsgka. MocTpoeHne mMaTpuubl NiaHKu-
poBaHus. MonHbIV (HaKTOPHBbIV 3KCMEPUMEHT. Peninkn OT NOMHOr0 PaKTOPHOIO 3KCNepUMEHTA.
MnaHnMpoBaHWe 3KCrepMMeHTa B NPOM3BOACTBEHHbIX YCN0BUAX. naHbl BTOPOro nopsaka. Mna-
HWPOBaHMe 3KCNEePUMEHTOB MPU MOCTPOEHWUM KBajpaTU4HON Mogenn. OpTOroHanbHOEe LeH-
Tpa/ibHOE KOMMO3WUMOHHOE MMaHMpoBaHue. PoToTabesibHoe LeHTpa/ibHOe KOMMO3ULMOHHOE
MaaH1poBaHme.

Tema 3. MeToabl perynspusaymn, QuabTpauumn, CriaxmBaHUs 1 annpokcuMaunm
[aHHbIX.

[BYMEpPHbIA N MHOrOMEpHbI METOAbl HavMeHbLUMX KBa4paToB. [MpoBepka Ka4vecTsa
ypaBHeHuWs perpeccuu. NMoeepka rmnote3 0THOCUTENIbHO KO3(PMULMEHTOB IMHENHOTO YpaBHEHNS
perpeccun. OLeHKa MapaMeTpoB YpaBHEHWS MHOXECTBEHHOW NIMHENHONW perpeccun. [osepu-
TeNbHble MHTEpPBabl /19 3aBUCUMON MepemMeHHOW. MeTog perynapusauun TuxoHosa. MeTog
onTUMasibHoW thunbTpaumm KanvaHa-bbtocn. MeTof onTuMaibHON IMHERHON (unibTpaummn Bu-
Hepa, NOHATMA 0 MeTOAaX MHTEPNONALUM U IKCTPaNoNAL UK.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHOTaUUs K paboyeli nporpaMme AUCLMNINHBI
«b1.B.[B.1.3 CounanbHas agantauusi K npogecCUoHaIbHOM AeATeNbHOCTU»

O6beM AMCLUNNMHBI COCTaBNAET 3 3a4eTHble eAVHULbI, BK/OYasA TPYA0EMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CopepxaHue gucLnnInHbI
Tema 1. IHKN03UA KaK HOPMa YXU3HW.

VHKN03MA Kak npouecc, TPeByHoLWmMIA NPUIoXKeHWS OnpeaeneHHbIX YCunui gns LocTu-
YKEHMS paBHbIX BO3MOXHOCTEW AN BCeX, He3aBMCKMMO OT M0/a, BO3pacTa, CoLMaibHOro cTaTyca,
06pa30oBaHUsi, 3STHUYECKOW NPUHAANEXHOCTM, YTOObI 06eCneunTb BCEM NHOAAM MOMHOLEHHOE U
aKTMBHOE y4acTune BO BCEX Cpepax XKU3HU

OcHoBHble nonoxeHns KonseHumn OOH o0 npaBax WMHBa/MAOB B CBETe COG/OAEHUA
npaB YenoBeka. OCHOBHbIE HOPMATMBHbIE aKTbl, PEryMpytoLme npasa nHBanMaoB 1 nny ¢ OB3
1 obycnaesnmBaroLmMe He06X0AMMOCTb 06ecrneyeHns AOCTYNHOCTU AN HUX 0OBEKTOB coumarib-
HOWN MHPACTPYKTYpPbI U yCNyr. 3aKOHOAATeNbHbIE aKTbl, PEFYANPYHOLLME 06ecneyeHne ans nUH-
Ba/IMA0B AOCTYMHOCTU NPOJeccnoHanbHOro 06pasoBaHms 1 NPOMeCCUOoHaIbHOW AeATeNIbHOCTH.

Tema 2. TpyAaHOCTM M 6apbepbl Ha NYTU WUHK/IO3UK U CNOCO6bI MX MPEOLOSIEHUS.
Ob6ecneyeHne JOCTYMHON cpeabl

CoLMOKynbTYpPHbIE U CYyOBLEKTVBHbIE Bapbepbl (OTCYTCTBME Y MHOTUX /tO4eN onbiTa 06-
LLEeHNa C MHBAIMLAMM, HaMYMe CTEePeoTMUNOB B OTHOLUEHUM HUX; HEFOTOBHOCTb CamMoro UHBa-
nnAa BKMOYUTLCSH B COLMaIbHYKO Cpefly M3-3a CHUXKEHHON0 KOMMYHWKATMBHOIO MOTeHUMana,
onbITa (DOPM B3aMMOLENCTBUSA).

JoCTynHOCTb cpefbl — Kak coumasibHOe [BMXKEHWME, CBA3aHHOE C CO3[aHWeM TOBapoOB,
OKpY>KatoLLeli cpefibl U KOMMYHUKALMOHHBIX CUCTEM, MakCUMa/bHO AOCTYMHbIX ANS MakKCcu-
Ma/IbHO LUMPOKOTO CMEKTPa Nosib3oBaTesei.

Mogenu NOANTUKM 1 COLMaNbHOTO MOBEAEHNSA B OTHOLLEHUN UHBAIMAHOCTM U MaiOMO-
OWbHBIX TPYNN HACeNeHMs.

MapameTpbl LOCTYMHOCTW: JOCAraemMoCTb, 6e30MacHOCTb, MHPOPMATUBHOCTb, KOMGOPT-
HOCTb (YA06CTBO) 1 Ap.

Tema 3. IHKNH3UBHbIN AM3aiH N aCCUCTMBHBbIE TEXHOOrnMn. VX peannsayms B npo-
(hecCnoHaNbHOM AeATENbHOCTMN.

MpUHLMMNBI MHKNO3UBHOTO AM3aiiHa, He06X0AMMOCTb MX yyeTa U 0COBEHHOCTU peannsa-
MM B NPOeCCNOHANbHOA AeATENIbHOCTY.

ACCUCTMBHbIE TeEXHOMOMMN. Knaccuhmkaums acCUCTUBHBIX TEXHOOMMIA:

- TEXHONOIMKN AN NOAEA C CEHCOPHbIMM HapyLLEHNAMM, BK/KOYasA: aCCUCTMBHbIE Cpef-
CTBa 414 ML, C HapyLleHWUsMM cryxa (CYpAOUH(OopMaLMOHHbIe CPeACTBa); aCCUCTUBHbIE Cpea-
CTBa 4N /ML, C HapyLUeHVAMK 3peHns (TUDIOMHGOPMaLMOHHbIE CPeACTBA); aCCUCTUBHbIE Cpef-
CTBa ANA NNL, C HapyLLUeHMsAMK peun (ro10coo6pasytoLLme CPpeacTBa);

- TexXHonormu pAna npen ¢ (U3NYECKUMM HapylleHusMu B paboTe OMOpHO-
ABurartefnibHoro annapata (MOTOPHbLIMW HapYLUEHUAMW), BK/IHOYAA HOXHbIE MaHWUMYNATOPbI-
MbILLK, YCTPOICTBA NEPEINCTbIBAHUA KHUT, BUPTYa/bHble KNaBuaTypbl U Ap. ;

- TEXHOIOTUW AN NoJel ¢ orpaHNYeHnAMM Mo 06LLEMEANLMHCKAM NOKa3aHUAM (Hanpu-
Mep, NS 6ePEMEHHbIX XXEHLMH, MOXMWbIX NHOAEN, NOAENA, NEPEHECLUNX UHCYNLT U T.M.).




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

Tema 4. DYHKLNM HAYYHOT 0 UcCnegoBaHKUS.

3HaTb, YT06bI NpeaBnAeTb. O6bACHEHNE 63 NOHMMaHWA, NOHUMaHe 663 06bACHEHWIA.
Mogenb Hay4HOro npeasugeHmns. CTpykTypa npouecca npeasuaeHns Gusnyecknx n YNCcieHHbIX
3KCNepuUMeHTasIbHbIX UCCNeA0BaHNA, 06paboTKe U MHTepNpeTaLmMmn 3KCNepUMeHTaIbHbIX [aH-
HbIX B 06/1aCTN TEXHONOMMM TOHKOI0 OPraHMYeckoro cMHTesa. Xapaktep NporHo3a aKcrnepumeH-
Ta. OCHOBaHMA MpeaBuLeHNS.

Tema 5. Yenosek B cucTEME TEXHUKW. JINUHOCTb YYEHOrO.

Cuctema “TexHuKa B npupoge”. MoHATUe NPUPOLHON cpelbl. KoMNieKCHOe 1Cnonb3o-
BaHMe pecypcoB M 6e30TX0fHOe MpPon3BOACTBO. CYLIHOCTb 3KOMOrMYecKoro Kpusmca n nep-
CNeKTMBbI BbIXoAa U3 Hero. MoTmBaums Hay4yHOro Tpyaa. MNpo6nema agantaumm HauMHatoLWMX
Hay4YHbIX PabOTHMKOB.

Tema 6. TBopuecTBo. CTpyKTypa U hopma m306peTaTenibcTBa B OpPraHMYecKoM
CUHTESE.

OCHOBHbI€ MPU3HAKN HAay4YHO - TEXHUYECKOr0 TBOpYeCTBa. KpUTepui OLEHKM HOBU3HbI 1
CoLManbHOM 3HAUMMOCTY IKCNEPUMEHTa/IbHBLIX MCCneaoBaHmMiA. Con3MepMMOCTb TBOPUECTBA U
Tpyaa. TexHMUeckoe NpoTMBopeUre, NpobaemMa, 3adava, naes, pewieHune. JuanekTmka n3oopere-
Hus. Mcuxonorudeckme 6apbepbl. Crna thaHTasum. OpraHn3alys TBOPYECTBA.
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AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHOTauuA K paboyeli nporpaMmmMe AUCUUNNHDI
«b1.B.AB.2.1 XvIMUA N TEXHOOTS MOSIMMEPHbIX COEANHEHWNA»

O6beM AMCLUNNMHBI COCTaBNAET 3 3a4eTHble eAVHULbI, BK/OYaA TPYA0EMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CopepxaHue gucLnnInHbI

Pasgen 1. lNnacTuyeckne maccbl U Apyrve nonvMepHble MmaTepuasibl Ha OCHOBE MO-
NINMEPOB, NoslyYyaembIX NOMMKOHAEHCALMOHHBIM METOA0M

Tema 1. BBegeHune

Posib mofiMmepoB B pas3suTun o6ectsa. OCHOBHbIE TEHAEHLMM B Pa3BUTUM HaYUHBIX UC-
CleloBaHNI B XMMUW N TEXHO/IOT W MOSIMMEPOB.

Tema 2. OCHOBHbIe 3aKOHOMEPHOCTW MOJIMKOHAEHCALMOHHbIX MPOL,ECCoB

CyLLHOCTb NPOLLECCOB NOMMKOHAeHCaUMU. OCOBEHHOCTM MX MeXaHM3Ma, KUHETUKK, Tep-
MOZMHaMUKKN, PaKTOpbI, BUSAIOLLME HA CKOPOCTb U FNy6UHY NPOTEKAHWSA MPOLECCOB MOJIMKOH-
[ieHcaumm, Ha CTPOEHNe 1 CBOMCTBa 00pa3yroLLMXCs NOMMMEPOB. TeXHUYeCKMe crnocobbl npoBe-
[eHns NPOoLLeccoB MOJIMKOHAEH AL MK,

Tema 3. CMONbI U NJIaCTUYECKME MacChbl, MoslyvyaemMble Ha OCHOBE MPOAYKTOB KOH-
[eHcauunmy (HeHOos0B U aNnbiernios

3aKOHOMePHOCTM peakuuii heHOMoB C hopMasbAerngom. Posib KUCIOTHOCTU Cpeabl, CTPO-
€HUSA NCXOLHOr0 CbIpbsl Y COOTHOLLEHWSA KOMMOHEHTOB B 06pa30BaHM TEPMOMNIACTUYHBIX CMOJI
NMHENHOr0 CTPOEHUSA — HOBOJIAKOB W CMOJT Pa3BETB/IEHHOINO CTPOEHUS C TePMOpPeaKTUBHbLIMM
CBOMCTBaMU — pe30s10B. OCO6EHHOCTM OTBEPXKAEHMS HOBOTAYHBIX U PE30/IbHbIX CMOJI. TEXHO/0-
rMs Npov3BOACTBa HOBOJIAKOB M Pe30/10B. yTn ycoBepLUEeHCTBOBAHUA TEXHOIOTUNA U MOBbILLIE-
HWS KayecTBa (heHonohopMasbaernaHbix cMon. CBOMCTBA M NPUMEHEHME HOBOMAYHbIX U pe-
30/IbHbIX CMO/1 06LLIEr0 Ha3HaYeHws.

Monnmepbl Ha OCHOBE popMasibAeruia u roMosioros ()eHosa, Ha OCHOBE (PEHOMOB U ApY-
rmx anbgerngos. OpTOHOBOAYHBIE CMOSIbL. JINTble CMOsbl. MacniopacTBOpUMbIE CMOJIbI (CMO/IbI
AN19 NaKoB).

Myt mogudukaumm heHonpopmanbaerniHbIX CMOSI.

MonumepHble MaTepyasibl Ha OCHOBe PeHO10a/IbAErMAHbIX CMO/ C/IOXHOro cocTasa. Posb
OCHOBHbIX KOMIMOHEHTOB B CO3aHUN MaTepUaIoB C 3aAaHHbIMU TEXHOIOMMYECKUMW U 3KCM/Tya-
TalMOHHbIMX CBOMCTBaMU. lMnacTMacchbl C NOPOLLKOOBPa3HbIMU, BOMIOKHUCTBIMUA U INCTOBLIMM
HanoMHWUTENAMU, CMOCOObI UX M3roToB/eHNs. COTOBble NMACTUKW, HAMOTaHHbIX 13g4enus, (hao-
NAT, NEHONNACTbI, KNen, Naku.

Bonpocbl oxpaHbl TpyAa M OKpyXatoLlelr cpefibl B MPOU3BOACTBE (heHOMoa/IbAernaHbIX
CMOJ1 U MOJIMMEPHbIX MaTepunaios Ha NX ocHose. ObeceHoNMBaHNE CTOYHbIX BOA.

Tema 4. I'lnacTnyecKme Mmaccbl Ha OCHOBe NPOAYKTOB MNONMKOHAEHCaLUW anbaerngos
C aMnHamu

[MpOMbILLIEHHO3HAYNMbIE TUMbI AMUHOANTbAETUAHBIX MOIMMEPOB, Cbipbe 418 TaKUX Nou-
mMepoB. OCcoBeHHOCTM NpoLLeccoB 06pa3oBaHMs KapbammaohopMasibaerniHbiX CMos. XUMus 1
TEXHONOrMs NPOM3BOACTBA KapbaMUAHbIX CMOJ, UX CBOMCTBA M NpUMeHeHWe. Mpon3BoACTBO
K/ieeBbIX CMOJ1, CMO/ A/19 /1aKOB, NMeHOM1acToB, M1acTMacc Ha OCHOBe KapbamuaHbIX CMOJI.

Oco6eHHOCTM 06pa3oBaHMsl U OTBEPXKAEHUS MenaMmuHoopManbaernaHbiX cMos. TexHo-
NOrns NPoV3BOACTBA, CBOWCTBA U NPUMEHEHUe MenaMUHOopMabAeruaHbIX CMOSI.

OC06EeHHOCTN B3aUMOAENCTBUS aHUNMHA C (hopMabaerngomM. TeXHOMorns npon3BoACTBa,
CBOWCTBA U NPUMEHeHMe aHUIMHOPOPMaNbAErNAHBIX CMOJI.

Tema 5. CnoxkHble Nonsupbl 1 NNacTUYECKME MacCbl HA X OCHOBE




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

OCHOBHbIe TUMbI CMIOXHbLIX NOMMAPMPOB, NOMYYaEMbIX B MPOMbILLIEHHOCTU. CNOCco6bl MX
noslydyeHnss U HeobxoaumMoe cbipbe. OCO6EHHOCTN NPOTEKAHWA NPOLLECCOB MOIMKOHAEHCALMN
NOIM(YHKUMOHIbHBIX CMMPTOB C KapOOHOBLIMW KUCI0TaMU U aHrgpuaamm KapoboHOBbIX KMC-
NoT. XIMUA 1N TEXHOMOIMS NPOU3BOACTBA MMNMTANEBLIX U NeHTaPTa1EBbIX &/IKUAHBIX CMOJ, UX
CBOICTBA N NpMeHeHne. Heo6XoAMMOCTb 1 MYTW MOAN(UKALMMN aNKNAHBIX CMOJT.

OcobeHHOCTM 06pa3oBaHMs, 060CHOBaHME MPOMBILLIEHHBIX CMOCO60B MOYyYeHUs NOMN-
aTuUNeHTepeTanaTa. TEXHONOIMMSA €ro NPOU3BOACTBA, CBOMCTBA U NpuMeHeHne. CTPYKTYpHbIe
aHanoru MaTo.

Oco6eHHOCTM 06pa3oBaHmMst CMIOXKHbLIX MON3MPOB B NPOLLECCE HEPABHOBECHOM MOIMKOH-
AeHcaumm. MpoMbIlWIeHHbIe CNocobbl MofyyYeHUs nonnkapboHaTos. pon3BOACTBO AMIOHA
NepUoLNYECKUM N HENPEPbIBHLIM MeTOA0M. CBOICTBA M NPUMEHEHWE NOIMKApHOHATOB.

[MOHATUA O HeHACbILEeHHbIX Monnaupax. MonmatmpmManenHatel U NOAMAPUPAKPUIATHI.
Xnmusi ux 0bpasoBaHns, BNSAHME CTPOEHNSA Ha CBOMCTBA. TeXHONOrMa Npon3BOACTBA TUMOBbLIX
HEHaCbILLEHHbIX NOMMAMMPOB, UX CBOWCTBA M MpUMeHeHMe. Matepuasibl Ha OCHOBE HeHacbl-
LEeHHbIX NoNN3MpPoB (CTEKNONIACTUKI, NONUMEPOETOHbI U Ap.).

Monuapunatbl — TEPMOCTONKME NOAMAMPbl. CNocobbl nonyyveHns nonvapunartos. Mpo-
MbILL/IEHHbIE TWMbI MNONAPUNATOB U TEXHOMOMMA X Mpou3BoacTea. CBOWCTBA U NPUMEHEHWE
nosvapunaTos.

Tema 6. Nonrvamnabl U MaTepuanbl Ha UX OCHOBE

OCHOBHbIe TWMbl NPOMbILLIEHHO3HAYMMbIX MoAnaMuioBs. Havnbonee BocTpeboBaHHOE Cbl-
pbe 1 CNocobbl NONyYeHUs Takux nomammaos. O603HauveHe MapoK nonaMmzios.

3aKOHOMEepHOCTM MPOLLECCOB NMOMMKOHAEHCALMN ANKAPOOHOBBIX KWC/IOT C AUaMUHaMKU 1
rOMOMNONNKOHAEHCALUN aMUHOKAP60OHOBbLIX KMCNOT. O60CHOBaHME TUMNOBON TEXHOOMNYECKOA
CXeMbl 1 NPOM3BOACTBO Nonvamngos 6,6 n 6,10, Nx CBOWCTBA U NpUMeHeHune. MNMonnamng-7 un
nonvammg-11.

OC06eHHOCTM MPOLLECCOB MOMYYEHUS NOMMAMUAOB NOMMMEPU3aLMER LMKINYECKUX NaK-
TamoB. MpOoMbILEHHbIE CNOCO6LI NOAMMEpPU3aLMM NakTaMoB. TexHOM0rs npov3BoACTBa MNo-
nkKanponaktama (rMaponmMTUYecKnii NpoLece), KanpoaoHa, X CBOMCTBA U NpumeHeHue. Monu-
amunp-12.

Oco6eHHOCTM 06pa3oBaHns, TEXHOMOrS NPOU3BOACTBA, CBOMCTBA U NPUMEHEHUE apoma-
TMYeCKoro nonvammga-gpeHnnoHa.

CwmellaHHble nonvamugbl. Myt Ncnonb3oBaHWs, cnocobbl MOAUDMKALMN CBONCTB MNONK-
amnzos.

OCHOBHblE TEXHWYECKMEe LOCTOMHCTBA W TWMbl NPOMbILIEHHO 3HAYMMbIX MOAUMMUAOB,
CbIpbe A4/1 HUX. XUMUS 06pa30BaHns, TEXHOMNOMMS NPOVU3BOACTBA, CBOMNCTBA MU NPUMEHEHNE Mo-
NNapuMnoB.

Tema 7. [NonnypeTaHbl

OCHOBHble TEXHUYECKME [OCTOMHCTBA M 3HaYeHWe mnosmypetaHoB. Cnocobbl nofyyeHus
nonmypeTtaHoB. OCO6eHHOCTN 06pa30BaHNsA NOANYPETaHOB NPV B3aMMOAENCTBAM U30LMaHATOB
CO cnupTamu. TeXHONOrMs NPOM3BOACTBA JIMHENHbIX NOMMYpeTaHoB. MeHononmypeTaHbl. Xu-
MUA N TEXHOMOrMA MNPOU3BOACTBA MOPO/IOHA, MOMYXECTKUX U XECTKMUX MeHOrMoMypeTaHoB.
CsoiicTBa NonnypeTaHoB. Matepuasibl Ha OCHOBE MOMMYpPeTaHoB (KNeu, Kayyyku, Nlaku, neHo-
NNacTbl, BOIOKHA).

Tema 8. CMO/Ibl M NNacTMUYeCKMe Maccbl Ha OCHOBE 3MOKCUAHbBIX COEANHEHNIA

OCHOBHble TEXHNYECKME JOCTOMHCTBA 3MOKCUMAHbIX cMo/. Cbipbe, 0CO6EHHOCTN 06pa3o-
BaHWSA, XUMWUSA U TEXHONOIMSA MPOU3BOACTBA AMAHOBbIX 3MOKCUAHBIX CMOJ. Crnocobbl OTBEpPXKAe-
HUS 3NOKCUAHbIX CMOJ. BansHue Tuna oTBepAMTENs U YCNOBUIA OTBEPXEHNSA Ha CBOWCTBA OT-
BEPXKAEHHbIX KOMMO3uumiA. CBOMCTBA M MPUMEHEHME 3MOKCUAHBLIX CMOA. Anugatnyeckme u
Apyrue nofnanoKcuaHble cMonbl. Vcnosib3oBaHMe 3MOKCUMAHBIX CMOM B PasHbIX OTPacisax
HapOAHOro X03ACTBa.

Tema 9. Cmonbl M NNacTUYeCKMe Maccbl Ha OCHOBE 3/1eMEHTOOPraHNYECKUX COoefn-
HeHUN




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

KpaTkoe BBEAEHVE B XMMUIO 3/1EMEHTOOPTaHNYECKMX MOIMMEPHbIX COeANHEHNIA. OCHOB-
Hble TEXHWYECKUE JOCTONHCTBA KPEMHUIOPTraHNYECKMX MOSIMMEPOB.

CbIpbe U 0COGEHHOCTX MOMYYEHUS MOMMOPraHOCUIOKCAHOB. XUMUS 06pa3oBaHNs KpPeM-
HUIAOPraHNYecKX ONMIOMEPOB 1 BbICOKOMOEKY/ISIPHBIX MOMMOPraHOCKIOKCAaHOB. Mpon3Bo-
CTBO, CBOICTBA M NPUMEHEHMWE MOMMOPraHOCUIOKCaHOB. MaTepuanbl Ha OCHOBE MOIMOPraHOCK-
NIOKCAHOB (NaKu, NNaCTVKK, MEHOMNACTbI, KW, KayuyKn).

Pa3gen 2. lNonvmepHble MaTepuanbl Ha OCHOBE MOSIMMEPOB, MoJlyyaeMbIiX METOAAMU
NosIMMepaHasIorMuHbIX NpeBpaLLeHuni

3HayeHMe 1 0COGEHHOCTM MeTofa NOSMMEPaHaIOrMYHbIX NPeBpaLLeHniA NpK NoyYeHUN
MOJIMMEPOB, ero BO3MOXXHOCTU B Y/TyULLEHMM CBOICTB NOMMMEPOB M PacLLUMPEHMEe acCCOPTUMEHTA
NMOIMMEPHbIX MaTepuasIoB.

Tema 10 . IOHHOOO6MEeHHbIe BbICOKOMOJIEKY/IAPHbIE COeAMHEHNS

MoHATUA 06 MoHMTax. Knaccumkauma n MapKMpoBKa MOHUTOB. 3aKOHOMEPHOCTU Mpo-
LLeCCOB MOHOOOMEHA N OCHOBHbIE 3KCM/yaTalMOHHbIE CBOMCTBA MOHUTOB. Crnocobbl NoyyYeHns
WNOHWTOB B MPOMbILLIEHHOCTU. XUMUA N TEXHOMOrNS NPOU3BOACTBA KaTUOHUTOB KY-2 1 aHuo-
HUTa AB-17. D((PEeKTUBHOCTb NPUMEHEHUA WOHUTOB. [10ONN3NEKTPOMNTLI, MONAMAMGONNTBI,
MNOHWUTOBbIE MEMOpaHbI.

Tema 11. MNMonmmepHble MaTepurasibl HA OCHOBE LIeNH0/103bI

CTpoeHne 1 CBOICTBa MPUPOLHOro Nosmmepa — Lentsosbl, ero LJOCTOMHCTBA U Hefo-
cTaTkun. VICTOYHMKM LieNINi0N03HOTO Cbipbs, €ro cocTas, TpeboBaHus K ynctote. Cnocobbl nony-
YeHWS TEXHUYECKOW LeNnton03bl. XUMUSA U TEXHOOT S NPOU3BOACTBA BUCKO3bI, KOMINIOKCUINHA,
OpraHNyYyeckmx CNOXHbIX M NPOCTbIX 3PUPOB Lie/NH0M103bl, NOMMEPHBLIX MaTepUasnioB Ha UX OC-
HoBE.
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AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

AHHoOTaLMA K paboyeil nporpamme AUCUUNINHDBI
«b1.B.1B.2.2 TexH0onorns rnosy4yeHns 1 CBOMCTBA NJIeHKO06pasyoLmMx MaTepuaioB»

O6beM AMCLUNMHBI COCTaBNAET 3 3a4eTHble eAVHULbI, BK/OYasA TPYA0EMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CopepxaHue gucLnnInHbI

Pa3gen 1. OCHOBHbIe MOHATUA U KlacCUhMKaLMa NaKOKPacoYHbIX MaTepuanoB

Tema 1. OCHOBHbIE MOHATUSA, COCTaB U MoJTlyyeHMe NaKOKPaCcoUHbIX MaTepnasioB

BeegeHve. OCHOBHble HanpasneHns B 0bnactv npoussogcTea JIKM. MNoHsaTre o JIKM. VX
(hYHKLMK, COCTaB, Ha3HaYeHMe BXOAALMX B HUX KOMMOHEHTOB (N/IEHKO06pa3ytoLLve BeLLecTBa,
MUrMEHTbI, HaMOIHUTEN, NNACTU(NKATOPbI, CTabuM3aTopbl 1 Ap.). Cxema nonyyeHms JIKM.

Tema 2. XapaKTepucTuka v Kiaccupukaumsa nakoKpacoyHbIX MaTepranios

Knaccngurkaumsa JIKM no HazHavyeHUto, XMMUYECKOMY COCTaBY, YCIOBUAM 3KCNyaTauum.
XapaktepucTtuka accoptumeHTa JIKM 1 nx HomeHKnatypa.

Pasgen 2. NneHKoobpasyroLme Ha OCHOBE NMPOAYKTOB MPUPOLHOI0 NMPOUCXOXEHMSA

Tema 1. NneHKoO6pasytoLLme Ha OCHOBE PacTUTE/IbHbIX Macer.

XVMUYECKMIA COCTaB M Knaccugmkaums pacTuTeNbHbIX Maces. MonyyeHne n oumcTka pac-
TUTENbHbIX Macen. XUMWYeCcKe CBOWCTBA PacTUTENIbHbIX Maces M Mpouecc njaeHKoobpasosa-
HUA. MepepaboTKa pacTUTe/bHbIX Maces. JTaKoKpacoUHble MaTepuasibl Ha OCHOBE PaCTUTE/TbHbIX
macer.

Tema 2. INneHKoobpa3syoLe Ha OCHOBE CMO.

MneHkoobpa3ytoLme CMOSibl, X CBOMCTBA M NpuMeHeHWe B JIKM. KaHndosnb 1 ee npons-
BOZHble. COCTaB M CBONCTBA KaHU(os. Jpyrve NnpupoaHble CMOsbl (KOMasbl, AHTapb, LWensak).
Llenntonosa, ee msnyeckme M Xmmuyeckue csomctea. Knaccugpukaums aupos LEM0N03bI.
HuTpat uennonosbl. AueTarbl Lesio3bl. [pocTblie aupbl LEent0103bl.

Tema 3. BUTYMBI.

MonyyeHwne, coctaB M CBOMCTBA 6GUTYMOB. Matepuasibl Ha OCHOBe GUTYMOB. OCHOBHbIE
MOJIOXKEHWS MO TEXHUKe 6e30MacHOCTW.

Pasgen 3. MNneHkoobpasytoLLme, rnoslyyaemble Mo peakuuam rnoavmepusaumumn n rno-
NIMMepaHasiorM4yHbIX NpeBpaLleHni

Tema 1. Peakuun nonvmmepusagmn

OCHOBHbIE 3aKOHOMEPHOCTK MpoLiecca nonnmepusaunn. TepMmoaMHaMuKa MOIMMEPU3a-
unn. PagukanbHasa nonnmepusaums. PagukanbHaa cononumepusaums. VIoHHas nonvmepusauus.
NoHHas cononumepusaus. Cnocobbl NpoBeaeHUs NoIMMepusaLmnn.

Pasgen 4. MNneHKoob6pasytoLLMe BeLLIECTBa, NoyvaemMble Mo peakLumnn noIMKoHLeH a-
LUN.

Tema 1. Peakuun noMKoHAeHcaumm

OCHOBHble 3aKOHOMEPHOCTW NnpoLecca NoANKOHAeHcaun. PasHOBUAHOCTU MONMKOHAEH-
caumn. TepmoguHaMuyeckue acnekTbl NMOAMKOHAeHcauun. KnHeTnka nonvkoHAeHcauuu. Jin-
HelHaA nofMKoHaeHcaums. MNobouyHble peakummn Npy NoMKoHAeHcaummn. Cnocobbl NpoBeseHNs
MOSIMKOHAEHCALNN.
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AHHOTauuA K paboyeli nporpaMmmMe AUCUUNNHDI
«b1.B.[B.3.1 Teopus opraHum3almm 3aK10UMTE/IbHbIX CTaANIA NPOM3BOACTB
OpraHM4ecKoro cuHTesa»

O6beM AMCUMNINHBI COCTaBNsSeT 6 3ayeTHbIX eAuHUL, BKIOYas TPYA0eMKOCTb MpoMe-
XKYTOYHOI1 aTTecTauum,

dopmMa 0TYETHOCTM — IK3AMEH.
Copep>kaHue ANCUUNNHBI

Tema 1. BBegeHue. PazgeneHne HeoqHOPOAHbIX CMECEA.

O6Lwue NoHATUA 1 onpefeneHns. "paBuTauMoHHOe ocaxaeHne. OcaxieHwe B Nose LeH-
TPo6eXHOW cunbl. OCHOBA U TEXHWKa pasfeneHnst CycreH3unid. 3aKOHOMEPHOCTU pasjeneHns
CYCMEH3WI N HECTOMKUX 3MYNbCUIA B OCAAUTENbHBLIX LeHTpudyrax. PasgeneHve cycneHsui u
HECTOMKMX 3My/bCUIA B TMAPOLMKIOHaX. Pa3feneHune ra3oB3seceli B LIMK/IOHAX.

Tema 2. duUnbTpoBaHuMe.

O6Lwue cBefeHUs. YCTPOMCTBO W MPUHUMN [elACTBMS annapaToB ANA (MNbTPOBaHUS.
PunbTpbl. PUNLTPYIOLME LEHTPUPYrKM. 3aKOHOMEPHOCTU (PUNLTPOBAHWUSA B FpaBUTaLMOHHOM
none. HekoTopble 0CO6EHHOCTN PabOThbl (IUILTPOB MNEPUOLNYECKOTO N HEMPEPLIBHOMO AEACTBYS.
3aKOHOMEPHOCTM (PUIbTPOBaHMS B LeHTpudgyrax. MpomMbiBKa 0CafKoB Ha (uibTpax U B LEH-
Tpuyrax.

Tema 3. MNMpombiBKa ocagka. Obe3BoXMBaHWe 0Cafka U yaaneHune ero ¢ neperoposku.

O6wue cBefeHns. CTpoeHMe (UNLTPOBA/IbHLIX TKaHEW, UX NPOHULAEMOCTb W 3aLepXu-
BatoLLas Crnoco6HOCTb. PU3NKO-MeXaHUYECKMe CBOMCTBA M KOPPO3MOHHAsA YCTOMYMBOCTb (PU/b-
TPOB&/IbHbIX TKaHel. PU3NKO-XMMUYECKME CBOMCTBA (DUNbTPOBA/IbHLIX TKaHel, UX 3acopse-
MOCTb W pereHepaums (uibTpaLMoHHbIX CBOMCTB. BbI6Op (hnIbTPOBa/IbHBIX MEPEropooK.

Tema 4. HekoTopble CBOMCTBA CYCMNeH3niA U 0CafjKOB OPraHNYecKuX NpojyKToB.

[ncnepcHocTb, yAenbHas NOBEPXHOCTb M (hopma 4actuy,. Pasmep mnop, MOPUCTOCTb U
CKUMaeMOCTb 0cagka. PuU3MKO-XMMUYECKMEe CBOWCTBa CyCMneH3ui u ocagkoB. lMpouecchbl ag-
copbuumn-gecopbunmn. INeKTPOKMHETUUECKME CBOMCTBA CYCMNEH3NI 1 0CaKOB.

Tema 5. CyLuKa.

OCHOBbI rurpomMeTpumn. MicnapeHune XXnLKOCTU cO CBOOOAHON NoBepxHocTU. CTaTuka npo-
Liecca cywkun. OCHOBHbIe 3aKOHbI NepeMeLLIeHNs Blarn BO BNaXKHbIX Matepuanax. Tenno- v Bna-
roobMeH BO B/1IXKHbIX MaTepuasnax.

Tema 6. M3menbyeHve TBePAbIX MaTepMaioB N UX Knaccupukauus.

OCHOBHble NOHATUA W onpeaeneHuns. 3MenbyatoLiMe MaHbl pacKasblBatoLwero n pas-
NaMblBatoLLEro AencTBUA. V3Menbyatowme MallnHbl pasfasBivBatoLlero aenctaus. Vsmensya-
toLMe MalHbI UCTUPatOLLe-pa3LaB/IMBaOLLEro AeNCTBUA. 3MebyatoLime MallinHbl Y4apHOro
[ecTBuS.
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AHHOTaUUs K paboyeli nporpaMme AUCLMNINHBI
«b1.B.[1B.3.2 Tenno, MacconepeHoc B XMMUKO-TEXHOOTMYECKUX NPOLIEccax»

O6beM AUCUMNIMHBI COCTaBNSET 6 3ayeTHbIX eAVHUL, BK/IHOYasA TPYLOEMKOCTb Mpome-
YKYTOYHOW aTTecTauum.

dopma 0TYETHOCTU — 3K3aMeH.
CopepxaHue gucLnnInHbI

Pasgen 1. Tennoo6MeHHbIe NpoLecchl 1 annapaThbl

Tema 1. TennoBble NPOLECCHI B XMMUYECKOM TEXHOMOMMU, UX POSib U 3HAYeHne B
NPoBeAEHUM XMMUKO-TEXHO/IOMMYECKMX NPOLLecCoB

Knaccudmkaums cnocobos nepeHoca TenioTbl. CTauMOHapHbIA U HeCTaLMOHaPHbIA Npo-
Leccbl TensiornepeHoca. OCHOBHbIe MOHATUSA, ONpefeneHns U Tennopusnyeckme CBOINCTBA Be-
LecTB: TeMnepaTypHOe Mnone, TeMnepaTypHbIii rpagueHT, TEeNI0BON MOTOK, TENN0EMKOCTb, 3H-
Ta/IbMuns, TENI0MPOBOAHOCTL U TEMMNePaTyponpPOBOAHOCTb. [BMXKYLLME CU/bl NPOLECCOB TeNsIo-
obmeHa. TensioBoe paBHOBecne. OCHOBHbIE 3aa4M CTaTUKM U KMHETUKM NPOLLECCOB Tenio06-
MeHa.

Tema 2. TennoBble 6anaHchbl

HasHaueHuve, Le/lb 1 MeTOAbl COCTaB/eHUst TENOBbLIX G6anaHcoB. Buabl TennoBbiX GanaH-
COB /19 Pa3/IMYHbIX TEMI006MEHHbIX NMPOLIECCOB.

Tema 3. lNepegaya Ten10Tbl

TemnepaTtypHoe Nose, ero OCHOBHbIE MapameTpbl U XapaKTePUCTUKW. YpaBHEHWEe Tenso-
npoBogHocTh ®Pypbe N AuddepeHLMasbHOe ypaBHEHUE TEMI0NPOBOAHOCTU. PelleHns audgdge-
PEHLMANbLHOr0 YpaBHEHNS TENIONPOBOAHOCTM ANS NNOCKOM M UMANHAPUYECKNX CTEHOK B YC/O-
BUAX CTaLMOHapPHOCTM npolecca 6e3 BHYTPEHHMX UCTOYHMKOB TEM/0Thl. Y paBHeHWe Tenaonpo-
BOAHOCTW MpPY HaSIMUYUU BHYTPEHHMX UCTOUYHMKOB Terna.

Tema 4. KOHBEKTUBHbIN TEMI0NEPEHOC

TennoobmeH B YCNOBUAX €CTECTBEHHOWN W BbIHYXXAEHHOW KOHBEKLUWW. YpaBHEHWE Tenso-
oTAaum (3aKOH oxnaxaeHns HoloToHa-PrixmaHa). Koagh(mumeHT TeniooTaayum v ABuxyLuas cu-
na. NpeactaBneHns 0 MexaHW3Mme npouecca KOHBEKTMBHOMO TensioobMeHa B YCNOBUAX Namu-
HapHOro 1 TypOYNeHTHOro NOTOKOB. Ten/0BOM MOrpaHWYHbLIN CoW. TemnepaTypHoe none B
YCNOBUAX KOHBEKUMW. OuddepeHumanbHOe ypaBHeHWe KOHBEKTMBHOrO TernioobmMeHa Pypbe-
Kupxrota. Tennosoe nogobue n 0CHOBHbIE KPUTEPUM TENIOBOrO Nogobms. O6Wwuii B Kpute-
puanbHbIX YpaBHEHWIA ANA pacyeTa KOHBEKTMBHOIO TensoobmeHa. TennooTgava B YCNOBUAX
€CTECTBEHHOMN N BbIHYXXEHHOW KOHBEKLMM 6e3 N3MEHeHMst arperaTHOro COCTOSAHUA TeMNI0HOCHU-
Tenein. OCHOBHas Lie/b U MPUHLUMIMbI pacyeTa KMHETUKM npouecca. Tennootaada npy N3mMeHeHum
arperaTtHoro CoCTosHWS TENIOHOCUTENe (KOHAEH AL Ms MapoB 1 KUNeHue XXngkoctein). OCHOBbI
pacuyeTa KMHEeTMKM npouecca. TennoobmMeH nanyyeHmem. Buabl nsnyyeHuii. dusmyeckas cyly-
HOCTb mpoLecca MH(PaKPacHOro M3nyyeHUs M OCHOBHbIE 3aKOHOMEPHOCTM MepeHoca TensoThbl
n3ny4eHnem. Vicrnosnb3oBaHMe Ny4ncToro TensioobmMeHa Ha NpakTyuKe.

Tema 5. Tennonepegaya.

OCHOBHOE YypaBHeHWe Ternonepegayn NPy MOCTOSHHLIX W MepPeMeHHbIX TemnepaTypax
TennoHocutene. MpUHUMNBLI pacyeTa KOAP@ULMEeHTOB Tennonepedayun. Opuxkyllas cuna npo-
LieccoB Ternnonepegayn. MNpakTuyeckoe MCMNonb3oBaHMe YpaBHeHWs Ternnonepegaydn B 15 npo-
eKTHbIX M NMOBEPOYHbIX pacyéTax.

Tema 6. MNpombILLNIeHHbIe cnocobbl NOABOAA M 0TBOAA TEMOThI B annaparax Xumu-
YeCKOWN TeEXHOI0rnN.

Knaccugukaums Tenn1oHOCUTENER, NX CPaBHUTE/bHAA XapaKTepucTuka u 06nactu npume-
HEHWA: NeperpeTblil N HACbILLEHHbIN Nap, HarpeTas U neperpetas BOAa, BbICOKOTEMMNepPaTypHbIe
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opraHuyeckue TensioHocuTenn (BOT), MOHHbIE TENIOHOCUTENN, pacniaBbl METANIOB U Apyrue
BUAbI TEMIOHOCUTENE.

Tema 7. Tensi006MeHHble annapaTbl.

Knaccuunkaums Tennoo06MeHHbIX annapatoB, UX KOHCTPYKTUBHbIE XapaKTepUCTUKU Y
0CO6GEHHOCTU MPaKTUYECKOro MX UCMOo/b3oBaHUA. Katanornm Ha TennoobMeHHYHo annapatypy.
OCHOBHbIe METO/bI TEMOBOrO pacyeTa TeNN00OMEHHbIX anmnapaToB: NPOEKTHbIN, TEXHOMOINYe-
CKWIA 1 NMOBePOYHbIA pacyeTbl. OCHOBHbIE TEHAEHLMN COBEPLLEHCTBOBAHUA KOHCTPYKLWIA Ter-
NOOBGMEHHBbIX annapaTos.

Tema 8. HecTauMoHapHbIA TEN/I006MEH B XMMNYECKO TEXHONOTUN.

Bonpockl HECTAUMOHAPHOIT0 KOHBEKTMBHOIO TeMni006MeHa. Tennosble 6anaHchl 1 onpeje-
NeHNe BPpeMeHW HarpeBaHus B TEMI000MEHHbIX YCTaHOBKaX MePUOAMYECKOr0 pexxrma paboTbl.

Tema 9. BbinapusaHue.

HasHauyeHVe 1 CyLLHOCTb MPOLECCOB BbiMapuBaHus. [Buxywas cuna npouecca. OgHo-
KpaTHbIN 1 MHOTOKpaTHbIA NpoLecchl BbinapuaHus. OCHOBHbIE TUMOBbIE KOHCTPYKLMK BbiMap-
HbIX anmnaparoB N CXeMbl BbINapHbIX YCTAaHOBOK. MatepuasibHbIil 1 TernnoBon 6anaHcbl npouec-
COB BblNapmBaHus. MNOHATMA 0 pacnonaraeMori 1 06LLei NoMe3HON pasHOCTH TeMnepatyp. Bugpi
TemrnepaTypHbIX MOTEPb B BbIMapHbIX YCTaHOBKax. PacnpefenieHne nonesHoi pasHoOCTU Temne-
paTyp MHOFOKOPMYCHBIX BbIMapHbIX YCTAHOBOK MO Koprycam. MeToAVKYM TenioBbIX pacyéToB U
ornpegeneHve TeMnepaTypHbIX PeXMMOB PaboTbl BbINAPHbIX YCTAHOBOK. OCHOBHbIE MPUHLMIbI
nozgéopa v onTMMmM3aL MM paboTbl BbINAPHbLIX arnnapaToB M YCTaHOBOK B Lie/IoM. Becrniomoraress-
Hoe o6opynoBaHMe. OCHOBHbIE METO/b! MOBbILIEHNE 3PPEKTUBHOCTM NPOLECCOB BbiNapuBaHus
B XMMUYECKOW ¥ APYTUX CMEXHBIX OTPac/fX NPOMbILLIEHHOCTH.

Pa3gen 2. MaccoobMeHHbIe Mpouecchbl U annapaThbl

Tema 10. CTaTnKa npoLeccoB MaccorepeHoca.

OcHOBHble 33fa4n cTatuku. Crnocobbl BbipaXXeHWs COCTaBoB (pas. [BMKyLLMe Cusibl Npo-
LIeCCOB MaccornepeHoca. TepMoAMHamuyeckoe paBHoBecHe. OCHOBHbIe 3aKOHblI MeX(a30oBOro
paBHoBecus (npaswno a3 M'mb6ca, JanbToHa, MeHpy 1 Payns, COBMeLLEHHbIe 3aKOHbI). I"padn-
4ecKoe M306paXkeHre COCTOSAHUS pPaBHOBECUSA MeXAay (asaMun And 6MHapHbIX cuctem (y-X aua-
rpammbl). MaTtepuanbHble 6anaHCbl NMPOLECCOB MAacConepeHoca. YpaBHEHUS NIMHWIA paboumx
KOHUEeHTpauuii. CoBMECTHOE rpaiyecKoe N3006paKeHne NNHWUIA PaBHOBECUS N NNHWIA paboyumx
KOHUeHTpauuii. OnpefeneHne HanpasieHNs 1N ABVKYLLMX CU MPOLLECCOB MaccornepeHoca, oc-
HOBHbIe CNoco6bI perynMpoBaHns HarpaBIeHUs MaccornepeHoca 1 ABVKYLLMX CUJT MPOLLECCOB.

Tema 11. KnHeTUKa NpoLeccoB MaccorepeHoca.

OCHOBHble 33/la4M KMHETUKN MaccOOOMeHHbIX npoueccos. MpecTaBneHne 0 NosX KOH-
LleHTpauuiA, CTalMoHapHbIe 1 HecTauMoHapHble Nons. MpafueHT KoHUeHTpauuid. Oblme ceefe-
HUSA 1 XapaKTepucTmka npoLeccoB macconepeHoca B rnpegenax o6bEMa OAHON (asbl: MOJEKY-
NApHas 1 KOHBEKTMBHaA Anddy3nsa. OCHOBHbIE MOLENN MeXaHW3MOB MacCOMNepeHoca Ha rpaHu-
Lie pasgena (has. YpaBHeHMe maccooTadunm 1 KoapguumMeHTbl MaccooTaaun. Y paBHeHNS Morie-
KynspHon gnddysun (1-bii n 2-oii 3aKoHbl ®uka). AuddepeHymnanbHoe ypaBHEHWE KOHBEKTUB-
HOro MaccorepeHoca (KOHBEKTMBHOM Angdy3nm). PewweHns angdepeHUManbHOro ypaBHeHNS
KOHBEKTUBHOW Ancy3nMmn Ans NpakTUYecKMX 3adady npv noMoLiM Teopun nogobus: nogobue
MPOLLECCOB MAaccomnepeHoca, OCHOBHble ANPQY3NOHHbIE KpUTEpUU MNopoous: Anddy3roHHbIe
KpuTtepumn nogobus ®dypwe, Hyccensta (Lepsyaa), Mekne n MpaHatna (LUmuara). OCHOBHbIE
BUAbI KpUTepUasibHbIX 16 ypaBHeHWI AN pacyéTa CKOPOCTY NPOLLECCOB MacCoOTAauw.

Tema 12. Macconepefaya.

YpaBHeHVA Macconepesayu, ornpegesieHne cpefHUX ABVXKYLLMX CUN MPOLECCOB Maccore-
pefayn. OCHOBHbIE KWHETMYECKME MOKa3aTe/In npoLecca Macconepeiayn n MeTofbl X pacuyéTa:
KO3(hthMuUMeHTbl Macconepedadn, B T.4. 00bEMHbIN KO3 (ULMEHT Maccornepegayun, obuume u
yacTHble uncna egmHul, nepeHoca (OYEN n YENT) n BbicoTbl eanHuL, nepeHoca (OBEM n BEIM).
MoHATUE 1 onpefenieHe TeOPETUYECKON CTYMEHN NU3MEHEHUS KOHLEHTpaLMin unn Teopetmye-
CKOI Tapenku, BbICOTa 3KBMBAIEHTHAs OLHON TEOPETUYECKOW CTYMEHW N3MEHEHWNA KOHLEHTPa-
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UMIA UM OQHON TeopeTUYecKOoW Tapesike. [eMcTBUTeNbHaA UK peasibHas CTYNeHb M3MeHEeHUs
KOHLeHTpauuii unn feictemTesibHas Tapenka. OOLWmMin Koah(hULMEeHT NOMe3HOro AencTema Ta-
PeNKM 1 KO3h(ULMEHT adhdeKTUBHOCTM Mo Mapgpu. OnpegeneHme KUHETUYECKON KpMBOW Npo-
Liecca mMaccorepegayu.

Tema 13. OCHOBbI pacyeTa MacCo0bMeHHbIX annapaTos.

OCHOBHbIE TUMNOBbIE KOHCTPYKLMK annapaToB KOMIOHHOrO Tuna: MacCooOMeHHble annapa-
Tbl C (PUKCMPOBAHHOM M CO CBOOOLHON NOBEPXHOCTLIO KOHTaKTa (ha3, NiéHOYHbIe MacCoOOOMEH-
Hble annapatbl. O6LMe NPUHLMMBLI ONpPeAeneHNs 1 pacyeTa PeXXUMHO-TEXHOMOMMYECKMX Napa-
METPOB PaboTbl N HAXOXKAEHUSA OCHOBHbLIX FEOMETPUYECKMX Pa3MepoB KOJIOHHbLIX annapaTos:
AvameTpa 1 BbICOTbl KOIOHHbIX annapartos. [pefcTasneHns 06 onTUMa/ibHbIX TApoAMHaMuYe-
CKUX pexxmmax paboTbl annaparoB. Makpo3aKOHOMMKA MacCOOOMEHHbIX MPOLLECCOB.

Tema 14. A6copbuums.

OnpegeneHve 1 obwas xapakTepucTuka npoueccoB abcopbumm. MpakTnyeckme obnactu
npuMeHeHns abcopbummn. PUNKO-XMMUYECKMe OCHOBbLI NPOLLECCOB MAacconepeHoca B cucTemax
ras->XuaKocTb. TepmoanHaMMyecKoe paBHoBecue Mexay thazamum (Npasuno a3 Mb6ca 1 3aKoH
"eHpu). Bbibop ycnoBmin npoBegeHUs npouecca. I"paduyeckoe npeacTaBieHne npouecca ab-
copbumn Ha (ha3oBoK y-x gmarpamme. M3oTepMuyecknii n agmabaTmyeckmin npouecchl usmnye-
CcKoi abcopbummn. MaTepurasbHbIi 1 TENOBOW GaiaHChl Y YPaBHEHWS IMHWIA pabounx KOHLEH-
Tpauuii. MUHUMabHBIA U ONTUMasTbHBIA pacxos abcopbeHTa. AGCopOLMA MHOrOKOMMOHEHT-
HbIX cMeceil. KnHeTuKa npoueccoB (umsmyeckoin abcopbumm. Ob6Lyas XapakTepucTKa Xemo-
COpPOLMOHHBIX MpoueccoB. AnnapaTypHoe 0¢opM/IeHMe MpoueccoB abcopbummn, YCTPOMCTBO,
06Las XapaKTepuCTMKa U PeXMMbl paboTbl HACa40UHbIX, MIEHOYHLIX U TapenbyaTbix abcopbe-
poB. OCHOBHbIE MOKa3aTe/n NpoLeccoB abcopoLmm 1 3KOHOMMKa npoueccoB. O6was MeToanka
TEXHO/IOMMYECKOro M KOHCTPYKTUBHOMO pacyeToB abcopOLMOHHbIX annapatoB. OCHOBHbIE TeH-
[EeHUMM ONTUMU3ALMN PEXMMHO-TEXHOMOMMYECKUX Y KOHCTPYKTUBHBIX MapaMeTpoB npouecca
abcopbumn. decop6ums. OCHOBHbIE LieNn U CNOCObbI OCYLLECTBIEHNS AeCOPOLMOHHbLIX NpoLec-
coB. OCHOBHbIe TEXHO/IOrMYECKME CXeMbl NPOLLECCOB abcopoLmm.

Tema 15. lNeperoHka (nNpocTtas 1 C/I0KHas).

PU3MKO-XMMUYECKME OCHOBbI MPOLLECCOB MaccornepeHoca B CUCTEMax >KUAKOCTb-Map.
TepMmognHaMmMyeckoe paBHOBecKe B cucTemax (npasuno (a3 Mvbbca n 3akoH Payns). Vgeans-
Hble U HeugeanbHble CUCTeMbl. OCHOBHbIE TUMbl GUHAPHLIX CMeceil (N0 AaHHbIM TOpMaHHa).
OcHoBononararoLme 3akoHbl neperoHkn KoHosasioBa U BpeBckoro. da3oBble Auarpammbl Co-
CTOSIHWI (t-X-Y, Y-X M 3HTaNIbNuIAHaa h-x-y gnarpamMmmbl) 6UHapHbIX cMeceld. MpocTas neperoHka.
Buabl NpocToin neperoHkn (npocTas, (pakuMoHHas, ¢ aedrermaumein n 6e3 gechnermayum, ¢ Bo-
[AHBIM NMapoM 1 MHEPTHbIM HOocuTeneM). MaTtepuasibHblil 6anaHC U OCHOBHbIE MOKasaTenu npo-
Lecca CnoxHas neperoHka (pekTudukauyms). OnpegeneHne U QU3NKO-XMMUYECKME OCHOBBI
PEKTUPUKALNOHHOIO pasfeneHns Xnakmx cmeceir. CxeMbl YCTaHOBOK HemnpepbIBHOW U Mepuo-
ANYECKON peKTUMKaumun. MpUHUMNLI COCTaBNEHNUS MaTepuanbHOrO M TenaoBOro 6anaHCcoB.
OcCHOBHbIe MOKasaTe/n npouecca pekTugpukaummn: gaerMoBoe YNCN0 U KOIPPULNEHT NUTAHNS.
pachmueckoe npefcTaB/eHVe Mpolecca pekTudukaumm Ha t-x-y guarpamme. HenpepbiBHas
pekTUPUKaumMsa BUHapHbIX CMeCcelr, MaTepuasibHbIA U TEN0BON GanaHChl PeKTUPUKaLNOHHOIA
yCTaHOBKM. OCHOBHbIE XapaKTepUCTMKM NpoLecca PeKTUMKALMKN 1 YPaBHEHMS TMHUIA paboumx
KOHUeHTpauui as. dnermoBoe YMCN0, ero MMHUMaIbHOE U ONTUManbHOe 3HadeHne. OCHOB-
Hble 3KOHOMMYECKME NoKasaTenn npotecca pekTupukayun. BamsHue nerMoBoro ymcna Ha Xa-
PaKTEPUCTUKN PEKTUPMKALMOHHBIX KONOHH M npouecca 17 pekTuhmkaumm. OCHOBHbIE CrOCco0bbI
MUTaHNA PEKTU(NKALMOHHBIX KOMIOHH: CNOCOObI OPOLLEHNS KOMIOHH, CMOCOObl BBOAA MCXOLHOA
CMecH, Crocobbl NMUTaHWs KOIOHH NapoM. OCHOBHbIE METOAbI U OCO6EHHOCTI TEXHO/IOMMYECKO-
ro pacyéta peKTUPUKaLMOHHbLIX KOMIOHHbLIX arnnapaTtoB 1 nogbop BCromorateibHoro 06opygo-
BaHMs. CNOCOObl MHTEHCU(MKALMN NPoLeccoB pekTudmkaumm. O6Lme CBeAeHNss U OCHOBHbIE
XapakTepucTVKa Nepuoanyeckoin peKTugrKaLmm, peKTUMPrUKaLmMm MHOrOKOMMIOHEHTHBLIX CMeCei,
a3e0TPOMHbIX CMeCcei 1 Ap. DKCTPaKTUBHASA 1 a3e0TPONHas peKTUdmKaums.
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Tema 16. )KnaKoCTHaaA aKCTpaKLUmA.

KpaTkve cBefieHus 1 o6Llas xapakTepucTuKa NpoLEeCcCOB 3KCTPaKUuUM B CUCTEMAX XWA-
KOCTb-)XMAKOCTb. PaBHOBECWE B CUCTEMAX >KMUAKOCTb-XXMUAKOCTb, N30TEPMbI 3KCTPaKLUUK 1 Tpe-
YrofibHble gvarpammbl. MaTepuanbHblii 6aiaHe npoLecca XnAKOCTHOW 3KCTPaKLyM 1 OCHOBHbIE
KWHETNYECKMEe 3aKOHOMEPHOCTU npouecca. Cnocobbl NPoBeAeHNA 3KCTPaKL MU U OCHOBHbIE TU-
Mbl 3KCTPAKLMOHHbIX annaparos. MpuHLMNbI TEXHOMOrMYECKOro pacyéra aKCTPaKTopOB.

Tema 17. MaccooOMeHHble MPOLIECCbl B CUCTEMax >XUAKOCTb-TBEPAOe: ajcopoums,
MNOHHbI 06MeH, pacTBOPEHME N KPUCTa/I/IN3aLNS.

O6Lme cBefeHNs O mpoueccax C yvacTveM TBEPAON (hasbl: OCHOBHble 3aKOHOMEPHOCTU
MPOLLECCOB MacconepeHoca B TBEPAOM U BHELLHeN (ha3ax, ypaBHeHNs Angdy3nm n MaccooTaaum.
YpaBHeHNe MacconpoBOAHOCTU. Acopbums. HasHavyeHWe 1 npakTUyYecKoe NpUMeHeHue npo-
LieccoB afcopbumn. OCHOBHbIE NMPOMbILLIEHHbIE aACOP6EeHTbI. TepMOLMHAMUKA PaBHOBECUS NPU
aacopbumn. MaTepuanbHblii 6anaHC U OCHOBHbIE KMHETUYECKME 3aKOHOMEPHOCTM NpoLecca af-
copbumMn. XapakTepucTUKMN HepaBHOBECHOWN afcop6Lumn. Y CTPOMCTBO M NPUHLUMNLI paboTsl aja-
COpOUMOHHbBIX annapartos: afcopbepbl C HENOABVIKHBLIM C/I0EM aAcopbeHTa, aacopbeps! ¢ nces-
LOOXWKEHHOM c/loeM aacopbeHTa. OCHOBHbIE 33ayv Y NPUHLMNLI NMPOBEAEHNA TEXHOOrMYe-
CKOro pacuérta agcopb6epos. [ecopbums, OCHOBHbIE 3afa4n M METOAbl NPOBefeHUs npoLuecca.
NOHHBbIA 06MeH. PUSNKO-XMMUYECKME OCHOBbI MOHOOOMEHHBIX MPOLLECCOB: KATUOHHBIA 1 aHW-
OHHbI 06MeH, paBHOBECKE NPU MOHOOBMEHHbIX npoLeccax. ObLime CBeAEHUS O KUHETUKE UOH-
HOro obmeHa. PacTBOpeHUe B CUCTEME XUAKOCTb-TBEpLOe. OnpeseneHne 1 NpaKTUYecKoe npu-
MEeHeHMe NPoLecCoB PacTBOPEHUS, OCHOBbI KMHETUKIM NPOLLECCOB PaCTBOPEHNSA: OCHOBHOM 3aKOH
KMHETUKN pacTBopeHns LLlykapésa, CKOPOCTb W BpPeMs MOIHOrO PacTBOPEHWs, MaTepuasibHbIiA
6anaHc npouecca. Mpouecchbl 3KCTParMpoBaHMs 13 TBEPAOro Tena: CTPYKTypa TBEPAbIX TeN U
MexaHu3M MpoLLeccoB N30MpaTe/ibHOro PacTBOPEHUS, KMHETMKA MPOLECCOB 3KCTparvpoBaHus,
BHYTPU- U BHELUHeAN((Y3MOHHbIE PEXMMbI 3KCTparnpoBaHns. OCHOBHbIE CNOCOObI 1 annapa-
TYpPHOe OhOpM/IEHME MPOLLECCOB 3KCTParnpoBaHNUsA M PacTBOPEHMUS: KapyCe/ibHble U KOJIOHHbIE
9KCTPaKLMOHHbIE annapartbl, 3KCTPAKTOPbI CN0EBOro Tuna v ap. Kpuctannmnsauma. OnpegeneHvie
npouecca KpUCTa//IN3aLmMm 1 NpakTUyYecKoe NMpYMEHeHNe MpoLeccoB. TepMoAMHaMMKa paBHO-
BeCMS MPU KPUCTa//IM3auun B XXUAKUX pacTBOpax W Auvarpammbl paBHOBECUS MeXAY (hasamu:
nap->KULKOCTb-TBEPAOE Teno. MaTtepuasibHbIin 1 TenI0BOI 6anaHCchl NpoLecca KpUcTannsawum.
OCHOBHbIe KMHETNYECKME 3aKOHOMEPHOCTM NPOLIecca KpUCTasin3auun: ypaBHeHUs MaccooTa-
4n 1 Macconepegayn, CKoOpocTb npouecca Kpuctannmnsauuu. OCHOBbLI pasfefieHnst CMecei pac-
TBOPEHHbIX BELLECTB METOAOM KPUCTa//IM3aUMK: MaTepuaibHbIA 6anaHc 1 pacnpefeneHne KoH-
LleHTpauuii BeLecTB Mexay (haszamu, onpefenieHne KoapguuveHTa pasgeneHns. MHorokpaTHas
nepekpucTann3auma 1 MeTofbl e€ NPakTUYeCKOon peannsalmn: nocnesosate/ibHOe PPaKLOHN-
poBaHve, NMPOTMBOTOYHAA KpucTanamsauma u ap. OCHOBHble MPUHLMNLI YCTPOCTBA M paboThl
KpUCTaIN3aTOPOB: BaU/1bLLOBbINA, TEHTOUHBIA, 00bEMHBIN (PEaKTOPHBLIN) 1 Apyrne TUMbI annapa-
TOB. lMpouecchl KpUCTasIn3aumMm pacnsiaBoB: CyLLHOCTb METOZA U ero npakTUyecKoe npumeHe-
HUe.

Tema 18. Cyuwika.

OnpepgeneHre npouecca CyLIKK, o6Las xapakTepncTuka npowecca u 061act npuMeHe-
HUA. MeTogbl CyLw KN, OCHOBHbIE 33la4yM CTaTUKN U KMHETKKM npotecca. [MHaMnKa u TeXHON0-
rMs npoLecca CYLWKM BaXHbIX MaTepuanoB. Knaccumkaums npoueccoB Cywku. Cnocobbl
CYLUK/ BI@XHbIX MaTepuasioB: KOHBEKTVBHAA CyLUKa, CybnMMaLMoHHas cylika, 18 pagmaumoH-
Hast CyLLKa, CyLLKa TOKamy BbICOKOM 4acTOTbl, CyLLIKA CO CMYTHUKOM, KOMOVMHUPOBaHHbIE CMo-
co6bl. CTaTnKa NpoLeccoB CyLUKU. OCHOBHble XapaKTePUCTUKIN BNXKHBIX MaTepMasioB Kak 00b-
eKTOB npouecca BbiCynBaHuA: Knaccugpukauus BnaxHbIX matepuanos, POpMbl CBA3W Biarn ¢
TBEPAbIM MaTepuasiom, OCHOBHbIE BUfbl Barn. PaBHoBecue (ha3 npu cyLuke. [BvKyLLme cusbl
MPOL,EeCcCoB nepeHoca Bnarn Bo BHYTPU-ANPHY3MOHHON 1M BO BHeLLHe-AUM(Y3MOHHOW 06/1acTsaX
rnpoLecca CyLLKMN BNaXHbIX MaTepranoB. OCHOBHbIE TeMI0(Pr3nNYeCcKre CBOCTBA BNIAXKHOI0 BO3-
AyXa, fuarpaMmMa COCTOSAHWA BMIaXKHOro BO3ayXxa Pam3nHa 1 eé Ucnonb3oBaHue B NPakTUYecKux
pacuétax. MaTepumanbHbI 1 TENOBOM HanaHC MpoLecca KOHBEKTUBHOWN CYLUKW. VfeasbHas
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peasibHas KOHBEKTMBHasA Cywmnka. OCHOBHble CMOCOObl KOHBEKTUBHOIO MpoLecca CYLKN W
pacyéT MpoLLEeCcCcoB CYLUKN Mo guarpaMmmMe Pam3nHa: npocTas CyLUKa, CyLUKa C MPOMEXYTOUYHbIM
MOLOrpeBoM BO3Zyxa N0 30HaM, CYLLKA C YaCTUYHOWN peLupKynaumeid oTpaboTaHHOro BO34yXa.
OCHOBHbIE KMHETUNYECKME 3aKOHOMEPHOCTM NPOLIecca CYLLKN: KPUBbIE CYLUKN U KPUBbIE CKOPO-
CTW npoLecca, ypaBHEHNE MaccomnepeHoca npu CyLLKe, NPoLO/MKUTENBHOCTL npotiecca. OCHOB-
Hble BOMPOCHLI TEXHOIOMMWN MPOLECCOB CYLLKW, KaYeCTBO BbICYLLUEHHbIX MaTepuanoB. OCHOBHbIE
KOHCTPYKLUM 1 NPUHLMUMBI Pa60Tbl KOHBEKTUBHBIX CYLUM/bHBIX annaparoB Y OCHOBHbIE 3KOHO-
MUYecKmne nokasarenu MUx sKcrayataumm: CyLWUIKA C HEMOABMXHbBIM WX ABVXKYLLMMCA NNOT-
HbIM C/IOM MaTepuana, CyLIWIKK C NepemMelLBaHeM MaTepuana, CyLUNIKN C KAMALWUM C/I0eM,
pacnblINTE/IbHbIE CYLUWIKA U Apyrue Tumbl CYLIUNOK. MeTobl MOBbIEHNUSA 3P(PEKTUBHOCTM
MPOLLECCOB CYLLKM.

Tema 19. MembpaHHble NpoLEecChbl pa3aeseHns.

D U3NKO-XMMNYECKME OCHOBbI MPOLIECCOB MaccornepeHoca Yepes nonynpoHnLLaeMble nepe-
ropogku. Knaccumkaums membpaHHbIX MpoLeccoB (06paTHbIN OCMOC, YbTpauibTpaLms,
ANanns, anekTpognanns n ap.). Npaktnyeckoe npuMeHeHne MembpaHHbIX NMPOLECCOB pasfese-
HWS B COBPEMEHHOM XUMMWYECKON TEXHOMOrMK. TUnbl MeMOPaH 1 UX OCHOBHbIE XapaKTepucTu-
Kun. ObLLas XxapakTepucTmKa arnnapaTypHoro ohopmieHUs MeMopaHHbIX MPOLLECCOB pasfeneHuns:
annaparbl C NJIOCKMMN MeMbpaHamu, annapatbl ¢ TpybuaTeiMy MembpaHamu, annaparbl € py-
NOHHbIMK MeMmbpaHamy U Ap. OCHOBbI TEXHO/IOrMYECKOro pacyéra mMeMOpaHHbIX MPOLECCOB
pasfeneHns CMeceii: MaTepuasibHbIN 6anaHc, pacyéT NMOBEPXHOCTU MeMOpaHbl, PacyéT KOHLEeH-
TPauMOHHO Nnonsapusaummn. SKOHOMUYECKME MoKa3aTe i MeMbpaHHbIX MPOLLEeCCOB.
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AHHOTauuA K paboyeli nporpaMmmMe AUCUUNNHDI
«PTA.1 [enoBoit aHr IMACKUIA A3bIK»

O6beM AUCLUNNMHBI COCTABNSET 2 3ayeTHble eAVHULbI, BK/OYaA TPYA0EMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CopepxaHue gucLnnInHbI

Pasgen 1. Kapbepa 1 Tpya0ycTpPONCTBO.
Tema 1. IMpodpeccuu.

OcCHOBHble BMAbl paboTbl, X KpaTKas XapakTepuCTUKa Ha aHIIMNCKOM 5i3bIKe; OrmvcaHue
00413aHHOCTEN, CBA3aHHbIX C BbIMNO/IHEHEM TOr0 WU/IM MHOTO BUAa paboThl.

UTteHune: “Richard Branson’s 10 secrets of success”. (CekpeTbl ycnexa npeanpuHumMare-
ns). XapakTepucTrKa pasinymnii B OTHOLLEHWUMW K paboTe MY)XXUUH U XKEHLLUH.

MpammaTtumka: Present Simple, Present Continuous.

AygunposaHue: The job of a tour representative. (PaboTa Typ. areHTa)

"foBOpeHme: ObCyXaeHMe ycnoBuii paboTtsl B Poccuu.
Tema 2. Npurem Ha paboTy.

CoBpemMeHHble TpeboBaHNA K KaHAWAATY Npu NOCTYnaeHMn Ha paboTy. OCHOBHbIe [OKY-
MEHTbI MPY NPUHATUN Ha paboTy.

UrteHue: “A leaflet from a recruitment agency”. (Peknama KagpoBOro areHTcTea). Kak
BecTu cebs Ha cobeceoBaHMMN.

MpammaTtumka: Past Simple.

AyaumposaHue: At a job interview. (Bo Bpems cobecejoBaHNA).

"oBOpeHuMe: PoneBas nrpa «YCTPoCTBO Ha paboTy».
Tema 3. Pe3tome.
MpaBuna ohopmneHns pestoMe. OTIMUNA aKagemMnyeckoro pestome. OCHOBHbIE MYHKTbI pe3to-
me. CocTaB/ieHne CO6CTBEHHOIO pestome.
Tema 4. ConpoBognTE/IbHOE NMUCLMO.

CTunb COMpOBOANTENIBHOTO NUCbMa. Brabl CONPOBOAMTENbHBIX MUCeM. UTO He cnepyeT
yKasblBaTb B CONPOBOAUTE/IbHOM nucbMe. OTpaboTKa KIuLle 1 cocTaBneHne COBCTBEHHbLIX CO-
MPOBOAUTESIbHBIX MUCEM.

Pa3gen 2. KomnaHuu n opraHusaymun.
Tema 5. Tunbl KOMNaHWA.

Tvnbl KOMNaHWI 1 OpraHn3auuii, chepbl X AeATENbHOCTY.

UTteHwne: «General Electric” (Tun KomnaHuu, OCHOBHas [eATENIbHOCTb, PbIHOK CObITa,
TOBapOo6OpPOT).

AyanpoaHue: “L’Oreal and its activity”.

"oBopeHwme: O6CyXaeHMe 0AHON 13 KOMMNaHwii B Poccun.
Tema 6. CTpyKTypa KOMMaHnW.

OnucaHre CTPYKTYpbl KOMMaHWUW, Ha3BaHWNA OTAEN0B, UX (DYHKLMUN.

UTteHue: “Microsoft company” (OCHOBHble C(epbl AeATENIbHOCTA KOMMaHUN, MPUYMHbI
ycnexa), “The Philips story”, “A shamrock organization”.

MpammaTumka Present Perfect and Past Simple.

AyanpoBaHue: PaboTa B OTAeNax C TOUKM 3PEHNA HECKO/IbKMX Ye0BeK.

"oBOpeHuMe: Ponesas urpa «OpraHusaumsa paboTbl B KOMMaHNN».
Tema 7. NncbMo — 3anpoc. NmcbMo-3aKas
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AHanus CTpyKTypbl nuceM. BeefeHre 1 oTpaboTka HOBOW NeKCUKK, Knuwe. Odopmie-
HWe CTaH4apTHbIX 6/1TaHKOB 3aKa30B KOMMJ/IEKTYHOLLMX MaTepuasios.

Pasgen 3. MeXKynbTypHast KOMMYHUKaLMs B 1e/I0BOI cpeje.
Tema 8. BU3Hec 1 KynbTypa.
TpafnuUMOHHbIE MOAENW MOBELEHNSA B Pa3HbIX CTpaHax, 3aBUCUMOCTb BeAeHWNS [eN0BbIX
MeperoBopoB OT KY/bTypbl CTPaHbI.
UTteHue: “Patterns of behavior in different countries” (Mogenv nosefeHns B pasHbIX
CTpaHax).
"oBOpeHWe: PoneBas nrpa rno npeaioXeHHbIM CUTYaLUKsAM.
Tema 9. Jenosas noesaka.
KomaHavpoBKu, X 0COBGEHHOCTU U YC/TOBUS.
UTteHue: “A return to spending and the front rows” (Ycnosus nyTeLlecTBus).
MpammaTumka: Countable and uncountable nouns. Articles.
AyaunpoBaHue: PelleHre Npo6ieM, BOZHUKAIOLWMX Y MacCaXmnpoB 6r3Hec-Knacca.
["oBOpeHMe: Ponesas urpa «¥Y>mH B 0HOM U3 peCTOpaHOB bapCenioHbI».

Pa3gen 4. MNMpoayKTbl U YCNyru.
Tema 10. bBpeHAabl 1 peKnaMmHasa LeaTe/IbHOCTb.
3HameHUTble 6peHbl 1 POJb PeKaMbl B MPOABMXEHUN TOBapa Ha PbIHKE.
UTteHwne: “The Levi’s story” (Bo3HMKHOBeHWE OpeHAa, N3BECTHOIO BO BCEM MUPE).
MpammaTmka: Passive Voice.
AypmposaHue: lNpeacTaBneHne ToBapa NOKynNaTensam.
MoBopeHwMe: O6CYaeHWe ponv peknamMbl B COBPEMEHHOM MUpE.
Tema 11. KauecTBo.
CoBpemeHHble TpeboBaHWA K Ka4yecTBY TOBapoB. bpak. XKanoba Ha pasnnuHble JedeKThbl.
UTteHue: “Worse things happen” (PeLueHne npobnem, CBA3aHHbIX C MOCTaBKON ToBapa no
TeneoHy).
MpammaTmka: Verbs + Infinitive or Gerund form.
AyaunposaHue: XXanobbl No TenegoHy.
"oBOpeHuMe: Ponesas nrpa «PeLueHne npo6iem no TeneqoHy».
Tema 12. MNMucbmo-xanoba, peknamauma. OTBeT Ha Xasoby, peknamaymio.
OTpaboTKa Kuwe 418 HanucaHus Xanob n peknamaymin. OTpaboTka HanucaHua u Bbl-
6opa CTUIA OTBETOB Ha Xanoby C LeNbio paspeLLeHns BO3HMKLIErO KOH(/IMKTA.
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AHHOTauuA K paboyeli nporpaMmmMe AUCUUNNHDI
«PT[A.2 Meparornka BbICLLEN LUKO/bI»

O6beM AMCLUNNMHBI COCTABNAET 2 3ayeTHble eAVHULbI, BK/OYaA TPYA0EMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma OTYETHOCTK — 3a4eT.
CopepxaHue gucLnnInHbI

Tema 1. OCHOBbI NeAarorvkm 1 NcUXosornn BbICLLIEr0 06pa3oBaHNs

O6BEKT, NpeaMET ¥ PYHKLMM Nejaroruku.

JINUHOCTb KakK 0GbEKT M Cy6bLEKT Neaarormkiu. JBvxyLue cubl U OCHOBHbIE 3aKOHOMEP-
HOCTM PasBUTMA TMYHOCTU. PAKTOPbI, BAMAIOLLME Ha (HOPMUPOBAHNME SINYHOCTM.

O6pa3oBaHKe Kak 06LLECTBEHHOE SBNEHVE U Nefarormyeckunii npoLecc.

Poccuiickne M MeXayHapoaHble [OKYMeHTbl MO 06pa3oBaHMiO. POCCUIACKME 3aKOHbI W
HOPMaTVBHbIE MPABOBbIE aKTbl MO BOMPOCaM BbICLLIEr0 06pa3oBaHMs. O6pa3oBaTe/lbHble CTaH-
[apTbl BbICLLEr0 06pa3oBaHMS.

Tema 2. BocnuTaTtenbHasi paboTa B BbICLLEN LLIKO/E

CyLLHOCTb BOCMUTaHUA. 3aKOHOMEPHOCTM npouecca BocnuTaHua. MpuHUUNbLI BOCMUTaHWUS.

JlyXOBHO-HPaBCTBEHHOE BOCMMTaHME B YCNOBUAX BbICLLEN LLKO/bI. POpMMPOBaHUE NpaBo-
BOI Ky/bTYpbl 1 NPaBOBOI0 CO3HaHMA.

MeTozbl, cpefcTBa 1 (hOpMbl BOCMUTAHWSA B BbICLLEM Y4eOHOM 3aBefeHUN.

Meparorvka coumansHom cpefpbl. CTyfeHYecKas cyoKynbTypa.

BocnuTtaTesibHble TEXHOMOMMM 1 cucTeMbI. PaboTa KypaTopa CTYAeHYECKO rpynnibl.

Meparornyeckaa aTMKa Kak 3/1emMeHT NneaarorMyeckoro MacTepcTea npenojasaTens By3a.

Tema 3. OCHOBHbIe NOJIOXKEHUSA AUAAKTUKM BbICLLEr0 06pasoBaHns

CyLLHOCTb npouecc 06yyeHNs. PYHKLMM U CTPYKTYpa npoLecca 06y4eHuns.

3aKOHbI, 3aKOHOMEPHOCTU U NPUHLMILI 00YYeHNS.

CopepxaHue o6y4yeHus. MeToapl 1 cpeacTBa 06yyeHus. POpMbl OpraHu3aLuy y4ebHOro
npouecca. MIHTepakTMBHOE 00y4eHMe.

TexHONOrMYecKnin NOAX0A 1 CneLugrka ero peasmsaumm B cepe 06pasoBaHus.

VIHHOBaUMOHHbIE TEXHOOMNW 06YYeHUS.

TexHonorms NpobneMHoOro o0byyeHuns. [manorosble TEXHONOMMW. TEXHOMOMMNSA MPOEKTHOIO
06yyeHuns. TeXHONOrMs KOHTEKCTHOrO 06yyeHuns. TeXHONOrMs KOHLEHTPUPOBAHHOTO 00YYeHMs.
TexHoNorum NpegmMeTHOro 0by4yeHus B By3e.

MeToanKn 06y4eHNs OTAEeNbHbIM AUCLUMNIMHAM.

MeToauKy NpoghecCoHaNIbHOro 06y4YeHNs.

Tema 4. OCHOBbI Negarorn4ecKo MHHOBaTUKM.

MMoHATME Nefarornyeckom MHHOBATUKM. MIHHOBaUMOHHAs AeATeNbHOCTb NpernojaBaTens
BbICLLEN LLKO/bI.

MeTogonoruns negarornyeckoro nccnefosaHna. Metogbl nefarorMyeckoro UccnefoBaHus.
CTpyKTypa negarornyeckoro nuccriegosaHus.

Bbi6op 1 pa3paboTKa MHHOBALMOHHBLIX MHCTPYMEHTa/IbHO-Neaarornyecknx CpeacTs oby-
yeHus, obecrneynmBatoLLMX Nepexos K 3BPUCTUYECKOMY W KpeaTUBHOMY YPOBHSIM UHTENNEKTY-
a/IbHOW aKTMBHOCTU W OCBOEHME AMCLMUMN/INH Ha AeSTeNlbHOCTHOM U PEdIEKCMBHOM YPOBHSX.

ConpoBoX/aeHMe NHHOBALMOHHBIX MPOLECCOB B BbICLLIEIA LLKO/E.
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AHHoOTaLMA K paboyeil nporpamme AUCUUNINHDBI
«®T/.3 OpraHnsaumoHHO-ynpasieHYecKas AeaTe/IbHOCTb»

O6beM AMCLUNNMHBI COCTABNSET 2 3ayeTHble eAVHULbI, BK/OYaA TPYA0EMKOCTb NpoMe-
YKYTOYHOW aTTecTauum.

dopma OTYETHOCTM — 3a4eT.
CopepxaHue gucLnnInHbI

Tema 1. BBegeHue B opraHn3auMOHHO-yNpaB/eHYECKY0 AeATe/IbHOCTb

MoHATME OpraHn3aLMOHHO-YNPaBeHYeCKON AesTeNlbHOCTU. Cxema CUCTEMbI YrpaB/eHNs,
CTPYKTYpa CUCTeMbI yrnpas/ieHWs. ba3oBble NOHATUS YNpaB/ieHYeCKON feaTenibHOCTU. MoHATHE 1
BUAbI YNpaBieHns, QyHKUUM MeHeKMeHTa, UCTOPUA YrpaBieHus U 3BOIOLMN YripaBieHYe-
CKOW MbIC/N.

Tema 2. OpraHusaumns Kak 06beKT ynpaB/ieHu s

MoHATME M KnaccuuKauus opraHu3aunii, XXU3HEHHbIA UMK opraHusaummn. dakTopbl
BHYTPEHHe cpefbl opraHn3aumm, haktopbl Makpo- U MUKPOCPEAbl BHELLHEW cpefbl OpraHun3a-
Lun.

AHaNN3 COCTOAHNA OpraHn3aLMm Ha pas3/IMYHbIX 3Tanax ee >XM3HeHHOro LukKna.

Tema 3. OCHOBbI CTpaTerMyeckoro MeHegkKMeHTa

[MoHATME O CTpaTernmyeckom yrnpasneHun. MNpeanpusaTne Kak 6usHec-cuctema. YKMU3HEH-
HbI UMKN npeanpuatus. CTpaTernyeckme Lenn npeanpusTus, CUcTeMa Lenein npeanpustus,
Lies1IeBOe ynpas/ieHue.

CyTb 1 TUNbI CTPaTErnin, BbI6op CTpaTerny passnTuUs NPeanpuaTHS.

Tema 4. MeTobl ynpas/ieHUs.

Cuctema MeTofoB yrnpasneHus. OpraHu3aunoHHO-aAMUHUCTPaTUBHbIE METOAbI yrnpas/e-
HUA. DKOHOMUYECKME MeToAbl ynpasneHus. CounaibHO-NCUX0N0rMYecKme MeToAbl ynpasie-
HUA.

Tema 5. YnpaBneHYecKmMe peLleHns
MoHATUE N BMAbI YNpaBNeHYeCKMX pelleHuid. BoiseneHve n aHanm3 npob6nem. Mpouecc
BbIpaboTKM pauyoHanbHOro pelleHuns. OpraHn3auns BbINOHEHNS PeLLeHNs.

Tema 6. OpraHusaunoHHasa CTPYKTypa ynpas/ieHUsa

CyTb M TUNbl OpPraHM3aUNOHHLIX CTPYKTYp YynpasneHus. OCHOBHble XapaKTepUCTUKU
Nepapxmyecknx CTPYKTyp YynpasnieHns. OCHOBHble XapaKTepUCTUMKW afanTUBHbLIX CTPYKTYP
ynpasneHuns. NpoeKTMpoBaHne opraHu3auoHHbIX CTPYKTYP YNpaB/eHus.

Tema 7. MapKeTUHIOBbIA MEHEIPKMEHT
KoHuenuma mapkeTuHra. OnpegeneHune cnpoca. KoHKypeHTHoe noseaeHue. dopMnpoBa-
HVe (CTUMYNMPOBaHKE) Cnpoca. Y 0BMETBOPEHNE Crpoca

Tema 8. YnpaBneHve nepcoHasiom

dyHKUMKM 1 3agaun CNyXObl ynpaBneHns nepcoHanom npeanpuatus. Moagbop m otéop
nepcoHana. OcobeHHOCTM noabopa pykosoadwmMx Kaapos. O6yyeHne (NOAroToBKa, Nepenoro-
TOBKa 1 NOBbILLEHME KBanM(uKalummn) nepcoHana. MoTmBaums u aTTectaums nepcoHana. YBonb-
HEHWe nepcoHana.




AHHOTALMK K paBouum NporpamMmmam AUCLUMNH

Tema 9. ¥YnpaBneH4YecKne KOH(/IMKTbI

BHYTprOpraHn3aumoHHble KOHMWKTBI: CyTb, MPUYUHBI, BUAbI, POpMbl. KOHPANKT Kak
npouecc. CTpaTternn nNpeojoneHns KoHgvkTa. lMeperoBopbl Kak Cnoco6 npeofosieHnst KOH-
(hIMKTOB. [NeperoBopHbIin NpoLecc

Tema 10. KOHTpO/1b B ynpaB/ieHUN
CyTb 1 NPUHUMNBI YNPaBIeHYecKoro KOHTpons. Knaccupukaums ynpaeieHYeckoro KoH-
Tpons. 3Tanbl NpoLecca KOHTPO/S. BHELHWIA 1 BHYTPEHHWUIA KOHTPO/Tb.




