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1. llesu u 3212494 AU CIUILIHHBI

Lenp n3ydyeHus: TUCUMILIMHBI BKJIFOYAET BBISIBICHHE OOIMX 3aKOHOMEPHOCTEN ITPOLIECCOB
IIEPEHOCA U COXPAHEHUS BEIIECTB U YHEPIUi; 03HAKOMIICHHE C KOHCTPYKIMSAMH aIllaparoB
Y MAalllMH XMMHAYECKOTO MPOU3BOJICTBA, UX XapaKTEPUCTUKaMU; OCBOCHUE METOJIOB pacyeTa
TEXHOJIOTMYECKUX MPOLIECCOB U almnaparoB JUlsd UX MPoBeAcHUA. B paMkax nocraBiieHHOM
LM MOXKHO BBIJIEIHUTD CIEAYIOMIME 3a7a4u: a) POPMUPOBAHUE 3HAHUN O TEOPETUUECKUX
OCHOBaXx IPOLIECCOB XUMHUUYECKOW TEXHOJIOTUH, TPUHLINIE NEUCTBUSI 1 OCHOBHBIX
KOHCTPYKUHUAX annaparoB JJis MPOBEACHUs (PU3UKO-XUMHUECKUX MPOLECCOB, 0) U3yUeHUE
MEXaHU3MOB OCHOBHBIX XMMHKO-TEXHOJIOIMUYECKUX IIPOLECCOB, B) 000CHOBaHHE BHIOOpA
ONTHMAJIBHBIX IAPAMETPOB PEKUMA MTPOTEKAKOUIUX ITPOLIECCOB U pacyeTa OCHOBHBIX
pa3MepOB COOTBETCTBYIOLIUX ANIaparoB I MTOJIYYE€HNUs] MAaKCUMAJIBHOIO BbIXOJA
IPOAYKTa, I') OBJAJCHUE HABBIKAMU TPUMEHEHUS MTOJIyYEHHBIX 3HAHUU JIS1 peIECHUs
NPAaKTUYECKUX 3a71a4y U MPOCKTUPOBAHUSI XUMUUYECKUX MTPOU3BOACTB. TakuM oOpa3om,
3HaHUS, IOJTYyYEHHbIE IPU U3YUYEHUHU Kypca, HEOOXOAUMBI MPY MOJATOTOBKE TEXHOJIOTOB
IIMPOKOTO MPOQPHIIA SIS HAyYHO-UCCIIE0BATEIbCKOM, MPOSKTHOMN U MPAKTUIECKON pabOThI
Ha [PEANPUATHUAX.

Kparkoe conep:xanue 1uciUNJIMHBI

Coneprxkanue (M1 METOAUYECKUE PEKOMEHIAIMH ) Pa3/IesIOB U TEM JUCIUILIMHGIL: |
Beenenue B kypc [Ipenmer, nenn u 3agaun Kypea. Bzanmocsasp qucuumumasl «IIponeccst
Y armaparbl XUMUYECKOW TEXHOJIOTUWY C JUCIUILIMHAMUA PA3IUYHbIX CIICHUATbHOCTEN.
Kparkue ncropuueckue ceaenus. Knaccupukanums XMuMUKO-TEXHOJIOTHUECKUX
nporeccoB. HanpasiieHns: COBEPIIEHCTBOBAHNS XUMUYECKUX PONU3BOACTB. OCHOBHBIE
ATambl HAYYHOTO MCCIIEIOBAaHUS U IPOEKTUPOBAHUS B XUMUYECKOM 00s1acTu.
DKOHOMMYECKHE TPOOJIEMbl BHEPEHUS PE3YJIbTaTOB (PUBUKO-XUMHUECKUX MCCIIEIOBAHUM,
a TaK)Ke MPOEKTUPOBAHUS, CTPOUTENBCTBA U AKCIUTyaTallud XUMHAYECKUX ITPOU3BOACTB. 2
OCHOBHBIE 3aKOHOMEPHOCTH IIPOLIECCOB XUMUUYECKOU TexHosoruu [Ipumenenue
OCHOBHBIX (PU3UKO-XMMUYECKHUX 3aKOHOB IIPH PACCMOTPEHHUH MPOIIECCOB U armapaToB
XUMUYECKON TexHOJI0rnu. OCHOBBI TEOPUH MEPEHOCA BEIIECTBA U SHEPTHH.
MarepuanbHpliii 6aianc. DHepreTHUecKuil 6amanc. YcinoBus paBHoBecHs. CKOpOCTh
npouecca. OCHOBHOE KUHETHYECKOE YPABHEHUE XUMHUKO-TEXHOJIOTMYECKOTO MPOLIECCa,
BXOJISILIIME B HETO BeIMYMHBI. OmnpeiesieHre HapaBIeHUs U JBHXKYIIEH CUJTBI IIpoliecca.
Koncranra ckopoctu npornecca. [loBepxHocTh conpukocHoBeHuUs ¢da3. OO1111re METO b
pacyeTa XMMUYECKOM araparypbl. XapakTepUCTUUECKUE YPABHEHUS TPEObIBAHUS YACTHII
B aIlllapaTax UAeajJbHOIO BHITECHEHNUS U IOJHOTO cMemeHus. duznueckoe u
MaTEMaTUYECKOE MOJICIIMPOBAHNUE MIPOLIECCOB MIEPEHOCA BELIECTBA U dHEprun. Kpurepun
no00MsI U COOTBETCTBYIOIINE UM ypaBHeHUs. CHCTeMbl pa3MepHOCTE. 3
I'unpomexaHndeckre NpoLUecChl U anmnaparsl I mapoMexaHndeCKre MpoLECCHI.
['uapasnuka: rupocTaruka u rugpoauHamMuka. OCHOBHBIE (PU3MUYECKUE CBOMCTBA
x)uakocren. eanpHas U peaabHas )XUJIKOCTh. Bs3kue, HEHbIOTOHOBCKHE (TIJIACTUYHBIC)
U TICEBOIUIACTUYHBIC *KuAKoCTH. ['uapocraruka. uddepennnansupie ypaBHEHUS
paBHOBecus Junepa. ['mapocrarnueckoe aapieHue. [Ipakrndeckre npuiioKeHus
OCHOBHOI'O ypaBHEHHUS ruipocTtatuku (3akoHa Ilackans). ['unponunamuxka.
MarepuanbHbIi OaJlaHC TOTOKA (YpaBHEHUS! HEPA3PBIBHOCTH ITOTOKA).
HuddepeHunanbHble ypaBHEHUS IBUKEHUA Diliiepa. DHEepreTuyecKuil 0ananc moToka
(ypaBHeHue bepnymin). Pe:xuMbl IBHXKEHUS BA3KOM KUAKOCTH. DJIEMEHTBI TEOPUU
noJ00us THAPOMEXaHUYECKUX mpoueccoB. uddepeHnuanbHble ypaBHEHUS IBUKEHUS



peanbHOM )uakoctu (ypaBHenus HaBbe-Crokca). [IpeobpasoBanue ypaBHennii HaBbe-
Crokca metogamu Teopuu nogodus. Kpurepuu nomoodusi, ux GU3N4eCKuii CMBICI.
JIBroxeHue xuIKocTed mo TpyoonpoBoaaM. Bo3HUKHOBEHHE CONTPOTUBIICHUS MTPU
JNBIKEHUH peaibHOM kuaKocTH. [loTepu Hamopa (1aBieHus1) Ha TPEHUE O CTEHKHU U Ha
MECTHBIE CONPOTUBIICHUS IPU U3MEHECHUM HAIIPABJIEHUS WM CKOPOCTH NOoTOKa. [lonHas
noTepst Hanopa. Mcreuenne )XuaKkocTen yepe3 OTBEPCTUS U BOJOCIUBEL. [IneHouHoe
TEYEHHE )KUIAKOCTEN. J|BUIKEHUE TEN B )KUAKOCTHU. [[BUKEHNE )KUAKOCTEN Uyepes3
3EpPHUCTHIN ¥ MOPUCTHIN oM. ['uapaBirKa KUISEro (MCeBI00KKEHHOTO) CITOSI.
MexaHndecKkue npoLecchl ¢ y4acTHEM TBEPABIX MAaTEPUAJIOB, a TAKKE IEPEMEIICHUE
KUJKOCTEH U ra30B HACOCAMH; PA3ACIICHUE KUIKUX HEOTHOPOAHBIX CUCTEM
oTcTauBaHHeM, QUIBTPOBAaHUEM, IECHTPUPYTUPOBAHUEM; OUYUCTKA ra30B; NIepEMEIINBAHUE
KUAKUX cpel; Oosee moApoOHO pacCMaTpUBAIOTCS B TporpaMmax KypcoB CHEIUaTbHBIX
nucuuIuivH. 4 TeroBsie poueccsl U anmnaparbl OCHOBHBIE TEIJIOBBIE TPOLIECCHI B
XxuMuueckou TexHonoruu. Teronocurenu. [lepenada Teria HENOCPEACTBEHHBIM
CONPUKOCHOBEHUEM TeIUIoHOcuTenel. [lepenaya tenna yepe3 creHky. CralmoHapHbIi U
HEeCTaI[MOHAPHBIN NepeHoC Ter1oThl. CocoObl IepeHoca Teria: TEMIONPOBOAHOCTb,
KOHBEKIMS, TEIJIOBOE U3NlydeHue (Jydencnyckanue). TemneparypHoe nojie u
TEMIIepaTypPHBIN TpaueHT. TermtoBoi (SHepreTHYeCcKuii) 0anaHc: ypaBHEHHE TETIJIOBOTO
OanaHca, onpeeIeHne TEIIOBOM Harpy3KU MPH HarpeBaHUU U OXJIAXKICHUHU Oe3
WU3MEHEHNUS arperaTHoro COCTOSHMS, ONPEAEIEHNE TEIUIOBOM HArpy3KH NPHU N3MEHEHUHU
arperaTHoro COCTOSIHUSA. YPAaBHEHUS NEpeaad TEIUIa: YPaBHEHUE TEIUIONEPEIauH,
YPaBHEHHE TETUIONPOBOAHOCTH, YPABHEHUE NTepeaaun Teruia Koupekuuen. [lorepu Temma B
OKpy’Karoulyro cpeny. Temionepenada u teriooraaqa. TermnonpoBogHOCTb. 3akoH Pypbe.
Koadpdunuent ternonpoBognoctu. [lepenayua temna yepes MioCKyo U HUIHHAPUYECKYIO
CTEHKH, YPAaBHEHUS TEIUIOMPOBOIHOCTH. TEMIONPOBOAHOCTD OMHOCIOWHBIX U
MHOTOCJIOMHBIX CTEHOK IPU YCTAHOBHUBLIEMCS TEIIOBOM MOTOKe. KonBekuus. TemnoBoi
norpaHu4HbIN cioi. YpaBHenue Oypoe-Kupxroda. YpaBHenue TemiooTnaqm.
Koaddunuent ternoornaun. Kpurepuu nomodus. TerooTnada npu BEIHYKICHHOM
KOHBEKIIUU U TIPU CBOOOIHOM (€CTECTBEHHOM ) KOHBEKIMU. Termooraaya npu
KOHJICHCAlUK napa. Ternooraaya npu KUIIEHUH KUJIKOCTH. Teronepenada npu
HENOCPEICTBEHHOM COIPUKOCHOBEHUH TeIUIOHOcUTeNel. TemnoBoe nsiyuenue. 3akoH
Credana-bonpumana. 3akon Kupxroga. TernooOMeH nyyencnyckaHueM MexXIy TeaaMu.
Jlyuencnyckanue razos. CoBMeCTHas nepeaada Terjia KOHBEKIMEN U JTy4eUCITyCKaHUEM
(pammanmoHHO-KOHBEKTHBHAs). Teruionepenaya. OCHOBHOE ypaBHEHHE TEILIONEPEIAUH.
Koadpduuuent ternonepenayun. Jpmwxkymias cuiia u o01iee TEpMHUIECKOe COPOTUBICHHE.
Cpennuii TeMnepaTypHblil HAllop MPpU Pa3IMYHbIX HATPABICHUSAX JBUKCHUS
TerioHocutenei. Onpenenenue teMneparyp creHok. 1) Harpeanue u oxnaxnenue
Cnioco0Ob1 HarpeBaHus U OXJIaKAeHUs1. TpeOoBaHus, MPEAbIBISIEMbIE K TETIOHOCUTEISIM,
CPaBHUTEJIbHBIC XapaKTEPUCTUKH TETUIOHOCUTENEH U 00JIACTH UX IPUMEHEHUS.
YeTpoiicTBo TemiooOMeHHbIX amnmapaToB. CpaBHEHHE U BBIOOP TEIII00OMEHHBIX
anmaparoB. JKCIUTyaTalys TeMJI000MEHHBIX anmnaparoB. Pacder TernaooOMeHHBIX
amnmaparoB. PacyeT TeriooOMeHa mpu KoHJeHcaluu napa. Ilepuoguueckuil mporece
TermooomeHa. TermnooOMeH B KurismmeM (TICEBIOOKIKEHHOM) clioe. PerenepaTuBHBIC U
CMeCHUTEIbHBIE TEMII000OMEHHbIE armnaparsl. 2) BeimapuBanue CriocoObl BhITapUBAHUS.
YCTpONCTBO BBIIAPHBIX AINIAPaTOB. DKCIUTyaTalllsl BhIIAPHBIX anmaparoB. PacueT
BBIMTAPHBIX anmnapaToB. MHOTOKOPITYCHBIE BBITIAPHBIE YCTAHOBKU. PacueT MHOTrOKOpITy CHOM
BBIITAPHOM YCTAaHOBKH. BBIITapHbIE YCTAaHOBKM C TEIUIOBBIM HacocoM. Co3laHHne BaKyyma B
BbIApHBIX ycTaHoBKax. 3) Kpucrannuzauus PaBHoBecue nmpu KpucTamin3auu.



MartepuanbHbli U TEIOBOM OanaHckl mponecca. Kunetuka kpucrammzanuu. Paznenenue
CMECEHN KpUCTaJIM3aluel. YCTPOMCTBO U MIPUHIIUII ICHCTBUS KPUCTAIM3aTOPOB. Pacuer
Kpuctaumsaropo. Kpucrannuzamus pacrinaBoB. 5 MaccooOMeHHbIE TTPOIIECCH U
annaparbl OCHOBHbIE MAaCCOOOMEHHBIE IIPOLIECCHI B XUMHUUECKOH TexHonoruu. Cratuka
MaccooOMeHHBIX TporeccoB. CiocoObl BeIpakeHus cocTaBa (a3. PaBHoBecue Mexay
dazamu. MarepuaapHbIN OanaHCc IPoreccoB MaccooOMeHa. Kunerrnka MaccooOMEHHBIX
npoueccoB. Macconepenadya 1 Maccootaada. YpaBHeHue maccornepeaayu. [Ipouece
MaccooOMeHa Mexay (azamu: MoJieKyisipHas 1ud@y3ust; KoOHBeKTUBHasA 1udy3us;
MaccoOOMeH ¢ yyacTueM TBepoH ¢asbl. CBs3b KO3 GULMEHTa Macconepeiaduu U

ko3 punmentoB maccootnauu. [logobue maccooOMeHHBIX mpoieccoB. CpeaHss
JBUKYILAs CUJIa U METOBI pacuera MpoLeCCOB Maccolepeiayu: cpeHeaorapupmMuyeckast
JIBYKYIIAsl CUJIA; YUCIIO €IMHMIL IEPEHOCA; BHICOTA €IMHUIIBI IepeHoca. 1)
AGcopO1MOHHbIE TIpoliecchl U annapaTsl Ou3ndecKkre 0CHOBBI Mpolecca abcopOoIuu.
YerpoiictBo abcopoepos. JlecopbOiusi. Cxembl aOCOpOIMOHHBIX ycTaHOBOK. Pacuer
HacaJ0YHBIX abcopOepoB. Pacuet GapOboTax)HBIX aOCOPOEPOB. 2) DKCTPAKIIMOHHBIE
npoueccsl ¥ annaparsl @U3ndeckre 0CHOBBI MPOLECCA SKCTPAKIMK. YCTPOKWCTBO
AKCTPAKTOPOB. CXEeMBbI 3KCTPAKLIMOHHBIX YCTaHOBOK. CpaBHEHHUE U BHIOOP 3KCTPAKTOPOB.
Pacuert sxctpakropos. 3) IIporiecchl nmeperonka u pekTuuKkaiyu, anmnaparypHoe
odopmienne OCHOBHBIE CBOMCTBA CMECEH KUAKOCTEH U UX MapoB. MaTepuaabHbIl U
TEIJIOBOM OanaHchl mpolecca peKTupukauui. CxeMbl peKTUPUKAINOHHBIX YCTAaHOBOK.
VYCTpoHCTBO peKTU(PUKALMOHHBIX alaparoB. DKCIUTyaTalus peKTHPUKAIXOHHBIX
yCTaHOBOK. PexTudukanus ckm>keHHbIX ra3oB. PacueT pekTuukamoHHbIX KOJOHH.
[Ipocras neperonka. CrieniuaibHbIe BUAbI IEPETOHKU. 4) AACOPOLIMOHHbBIE TPOIECCHI
Teopus ancopbiuu. YcTpoiicTBo ajicopoepoB. Pacuer ajncopoepos. 5) IIpoiecchl cyku
Craruka cymku. CBOMCTBa BJIaXXHOrO ra3a (Bo3ayxa). | — x-nuarpamma BIakKHOTO
BO3/yXa. MarepuainbHbIil U TETJIOBOU OanaHChI mpoliecca cyuku. M3o0paxkeHue mpoiecca
cymku Ha [ — x-guarpamma. Cxemsbl cymiku. KnHeTuka cynmku. YCTpOMCTBO CYIIMIIOK.
CpaBHenue u BbIOOp cymuiiok. Pacder cymminok. CrienalibHble CrioCOObI CYIIKH. 6)
Memb6panHbIe TTpoliecchl U anmnaparsl MemOpaHHbIe mporiecchl (0apoMeMOpaHHBIE,
nuy3noHHOMEMOpaHHBIE, IEKTPOMEMOPaHHBIC) U PAIIMOHAIILHBIE 00JIACTH UX
npumenenus. Tumbel MmeMOpan. OCHOBHBIE TPEACTABICHUS O MEXaHU3MaxX MEMOPaHHOTO
paznenenusi. OCHOBHbIE KOHCTPYKIIMM MEMOpPAHHBIX alaparoB (IJI0CKOKAMEPHBIE,
PYJIOHHBIE, TpyOYaTkle, MOJIOBOJIOKHUCThIE). CpaBHEHHE XapaKTEPUCTUK U BHIOOD
MEMOpPAaHHBIX aNapaToB.

2. Komnerenuun odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUANIMHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS [Inanupyemblie pe3yabTaThl
OII BO (xomnieTeH1umn) OOy4eHWSI 110 TUCIUTUTHHE

3HaeT: MPUMEHEHUE XUMHYECKUX MIPOIIECCOB B
COBPEMEHHOM TEXHHKE, TPAKTHUECKOES
WCTIOJIb30BaHKE JOCTH)KEHUH XMMHUU; OCHOBHBIC
OIIK-2 CriocobeH ncmnonp30BaTh MaTeMaTHYECKHE, [IOHATHS U METOIbI MAaTEMAaTHUECKOTO aHAJIH3a,
¢usnueckue, GU3NKO-XUMUYECKHE, XUMUYECKHE [THHEHHOM anreOpsbl, TMCKPETHOW MaTeMaTuKy,
METOIBI JUTS PelIeHHs 3a71a4 npodeccuoHanbHOi  (Teopun TudQepeHInanbHbIX YpaBHCHNH;
JeSITebHOCTH dyHmamMeHTaNIbHBIe (PU3NYECKHIE 3aKOHBI; OCHOBHBIC
3aKOHOMEPHOCTH B MEXaHHUKE U UX B3aUMOCBS3b,
00II1e TPUHIIMITBI U METOIbl MHKEHEPHBIX
pacdeToB, crocoObl pacuéTa AeTaneil Ha MPOYHOCTH;




3aKOHBI TEPMOIMHAMUKH, TETUIOBBIE CBOMCTBA
pabounX TeJ, OCHOBHBIC BU/IBI M 3aKOHOMEPHOCTH
TEII000MEHa; (pyHIaMeHTalbHbIe (PU3UIECKHE
3aKOHBI; ; TCOPUIO PEAKTOPOB, OCHOBHI
CTEXUOMETPUIECCKUX, TEPMOAUHAMUYICCKUX H
KHHETUYCCKUX PACUETOB IMPH MPOCKTUPOBAHUHT
[PEaKTOPOB.

'YMeeT: IPUMEHSATh aHAJIU3 JIByXMEPHBIX
U300paKECHUI 1T TOCTPOSHUS TPEXMEPHBIX
00BEKTOB; COCTABIISTh XUMUICCKUE YPABHCHHUS,
BBITIOTHSITh TUTIOBBIE XUMHUUYECKHE PACUETHI,
HCIIOJIb30BaTh CIIPABOYHYIO XUMHYECKYIO
TUTEepaTypy; IPOBOAUTH aHATN3 (YHKIIHIA,
M0JTb30BaThCSI METOJIAMH PEIICHHS MaTeMaTHIECKHX
3a/1a4; 000CHOBaHHO BHIOpATh METO]
QHATMTHYCCKOTO OIPEICeIICHUS KOMIIOHEHTOB
BEIIICCTB ¥ MaTEPHUAIIOB;

MeeT mpakTHUECKUI OMBIT: BBITOJHEHUS
(U3NYECKUX IKCTIEPUMEHTOB, 00PaOOTKH H

0o OpMIICHHUS UX PE3yIBTATOB, pacyeTa
MaTepUATBHOTO M TEIJIOBOTO 0aIaHCOB
PCAKIIMOHHON CHCTEMBI, HCITOJIb30BAHUS CPEJICTB
TUArHOCTUKY XUMHUKOTEXHOJIOTHYECKUX MPOIIECCOB;
BBITIOJTHCHHS PACUETOB MTapaMeTPOB peaKkTopa u
MPOIECCOB, MPOTEKAIOIINX B HEM HA OCHOBE
MaTeMaTH4YECKON MOIEIIH.

3. Mecro nucuuninubl B ctpykrype OII BO

[TepeueHs MPEANISCTBYOMIUX JUCIUTUIHH,
BUJIOB paboT y4eOHOTO MiaHa

[TepeueHb MOCIEMYIONIMX AUCITATLINH,
BUJIOB paboT

1.0.11 Marematuka,

1.0.17 Opranuueckasi Xumus,

1.0.16 Heoprannueckas xumus,

1.0.25 Texnudyeckas MeXaHUKa,

1.0.13 CnenunansHble TJ1aBBI MAaTEMaTHKH,
1.0.12 Teopust BeposATHOCTEN U MaTeMaTHiecKas
CTaTHCTHUKA,

1.0.18 ®usnueckas XuUMUS,

1.0.19 Ananutnueckast XUMusi U (U3HKO-
XUMUYECKHE METObI aHAN3A,

1.0.21 ®usuka

He npenycmorpensl

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuunimna

TpeboBanus

1.0.25 Texuuueckast MEXaHUKa

3HaeT: OCHOBHbBIE 3aKOHOMEPHOCTH B MEXAHUKE U UX
B3aMMOCBSI3b, OOLIME IPUHIHUIIBI U METO/IBI
WH)KEHEPHBIX PacyeToB, CIIOCOOBI pacuéTraaeranen
Ha IIPOYHOCTh YMEET: IPUMEHATH METObI
WHXCHEPHBIX pacyéToB MImeeT npakTU4eCKuil OIbIT:

pacucTa MaTCPUaJILHOTI'O U TCIIJIOBOI'O 0ajaHCOB




[PEAKLIMOHHOM CUCTEMBI

1.0.17 Oprannueckasi XuMust

3HaeT: KJIacCU(pHUKAINIO, CTPOCHUE U HOMEHKJIATYpy
BaYKHEHIINX KJIACCOB OPraHUYECKHUX COECIMHECHMI,
KJIacCU(UKAIIUIO OPraHMYECKUX PeaKIHid,
[PaBHOBECHUE, CKOPOCTH, MEXaHNU3MBI, KaTaJu3
OpraHUYEeCKUX PEaKIil, CBOUCTBA OCHOBHBIX
KJIACCOB OPraHNYECKUX COCTMHEHN, OCHOBHBIE
METO/Ibl CUHTE3a U UCCIIEA0BAHNS OPTaHUYECKUX
COEIMHEHUH, CTPOEHNE U HOMEHKJIATYPY
BaYKHEUIINX KJIACCOB OPraHUYECKUX COCIUHECHMU,
KJIACCU(UKALIUIO OPTaHUYECKUX PEAKIH,
paBHOBECHE, CKOPOCTHU, MEXaHU3MBI, KaTaIu3
OPTraHUYEeCKUX PEaKIMil, CBOMCTBA OCHOBHBIX
KJIACCOB OPraHUYECKUX COCUHEHUN, OCHOBHBIE
METO/Ibl CHHTE3a U UCCIIE0BAHMS
OpraHUYECKUXCOEAVNHEHUN YMEET: pellaTh 3a1a4u
10 OPraHNYECKOW XUMUHU, COCTABIATh YPABHEHUS
pEeaKIuil, 10Ib30BaThCS CIIPABOYHOM JINTEPATYPOH,
[IPOCTEMIINE METOABI CHHTE3a OPraHNYECKHUX
BEILECTB Pa3JIMYHBIX KJIACCOB, METO/IbI
VCCJIEIOBAHMSI COCTABA M CBOMCTB OPraHUYECKHUX
BelleCTB MIMeeT NpakTUYeCKUi OIBIT: BBIIIOJITHEHUS
CHUHTE3a OPraHUYECKHUX COCTMHEHUN Pa3IMYHbIX
KJIACCOB U OIPEIEICHUS UX CBOWCTB, CHHTE3a
OpraHNYECKUX BEIIECTB U ONPEICIICHNS UX CBONCTB

1.0.11 Marematuka

3HAET: OCHOBHBIE MOHATHS U METOJIbI
MaTeMaTHYEeCKOTr0O aHaln3a, IMHEWHOU anreOpsl,
NIMCKPETHON MAaT€MAaTUKH, TEOPUU
muddepeHIManbHBIX YpaBHEHUN YMeeT: MPOBOIUTH
aHanu3 QyHKIui MIMeeT mpakTHYeCKUiA OTIBIT:
VCIIOJIb30BaHUsl MATEMAaTHYECKUX METOMIOB JJIs
perieHus 3a1a4 npodeccuoHaNbHON AESITEIbHOCTH

1.0.18 ®usznueckas XxuMus

3HaEeT: OCHOBBI XUMUYECKON TEPMOAMHAMUKU
(Ha4ana TepMOJUHAMUKH, OOIIIHE YCIOBUS
[paBHOBECHS CUCTEM, (Da30BBIC I XUMUYECKUE
paBHOBECHS], PABHOBECHS B PaCTBOPax
DIIEKTPOIUTOB, TEPMOJUHAMUYECKAS TEOPUS
2./1.C.,) XuMHueCKOW KHHETHKHU, TEOPHUIO
[PaCTBOPOB, ANEKTPOXUMHUIO , TEOPETUUECKUE
OCHOBBI (PUZUKO-XUMHUECKUX METOJIOB
MCCJIEIOBaHUSI, OCHOBBI COBPEMEHHBIX TEOPUI B
0071acTH PU3UIECKOW XUMHUHU U CITOCOOBI MX
MPUMEHEHUsI YMEET: BBIIOIHITh
TEPMOJUHAMUYECKUE U KHUHETUYECKUE PACUETHI
MPOCTEHIINX XUMUYECKUX CUCTEM, TTOJIb30BAThCS
CIIPaBOYHUKAMHU (DPU3UKO-XUMUYECKUX
TEPMOJIMHAMUYECKUX BEJIMUUH, TTOJIb30BAThCS
CIIeMaJIbHOM, HOPMaTUBHO-TEXHUYECKOUN U
CIIPaBOYHOM JINTEPATYPOU 110 TEXHUKE U METOAUKAM
(U3UKO-XUMHYECKOTO SKCTIEPUMEHTA, CTABUTH
3a/1a9u (PU3HKO-XUMUYIECKOTO UCCIICOBAHMUS B
XUMUKO-TEXHOJIOTHUECKUX U MPUPOJHBIX CUCTEMAX
MmeeTr npakTUYECKU ONBIT: BBITOJTHEHUS
TEPMOJMHAMUYECKUX U KHHETUYECKHUX PACUETOB
ra30BbIX CMECEH U XUMHUYECKUX CUCTEM, PACUETOB

DJICKTPOXUMHUUYCCKHUX CUCTCM U paCTBOPOB,




BBITTOJTHEHHUS U 00paOOTKH TAaHHBIX (PU3HKO-
XMMHYECKOTO HKCTIEPUMEHTA, BHIMTOTHEHUS (pr3nKo-
XUMHUYECKUX IKCIIEPUMEHTOB U 00pabOTKH UX
pEe3yIbTaToB

1.0.21 ®usuxka

3HaeT: hyHIaMEHTAIbHBIC (HU3NISCKHE 3aKOHBI,
¢dbyHIaMeHTalIbHbIE 3aKOHBI (PU3UKHU YMEET:
COCTaBJIATh KHHETUYECKHE YPABHEHUS POCTHIX U
CJIOKHBIX XMMHUYECKUX PEAKLMH, BBIIIOIHATH PacyeT
PacXOMHBIX KOA(D(PHUITUEHTOB MO CHIPHIO, BBIJICTATH
KOHKpPETHOE (PU3HUECKOe COfepIKaHuE B
MPUKIAAHBIX 3a/1a4ax MiMeeT mpakTHYeCcKui OMBbIT:
BBINOTHEHNS (PU3NUECKUX IKCTIEPUMEHTOB,
00paboTKu 1 0(hOpMIIEHHSI PE3YIbTATOB, PEIICHUS
TUIIOBBIX 3a/1a4 [10 OCHOBHBIM pa3zieslaM Kypca

1.0.12 Teopus BeposATHOCTEN U MaTeMaTHYECKast
CTaTUCTHKA

3HaeT: OCHOBHEIC 3aKOHOMEPHOCTH TCOpHUU
BCPOSATHOCTHU U MaTeMaTHYCCKOM CTaTHCTHKHU
'YMeeT: MMPOBOJAUTH aHAJIN3 (I)YHKHHﬁ; IIOJIB30BaThbCsA
MCTOAAMU PCHICHUA MAaTCMATHYCCKUX 3a1a4 HNmeer
HpaKTI/I‘ICCKI/Iﬁ OIIBIT: CTaTUCTUYECKOMH 06pa6OTKI/I
JTaHHbBIX

1.0.16 Heoprannueckasi Xumust

3HAeT: COBPEMEHHYIO TEOPHIO CTPOEHUS BEILIECTBA,
OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHUX ITPOLECCOB, IEPUOJUUYHOCTH CBOWCTB
XMMHUYECKUX AJIEMEHTOB U COEAMHEHUH Ha MX
OCHOBE, CBOMCTBAa OCHOBHBIX KJIACCOB
HEOpPraHMYECKUX BEILIECTB, IPUMEHEHHE
XMMHUYECKHUX ITPOLIECCOB B COBPEMEHHOM TEXHUKE,
NPaKTUYECKOE UCIOIb30BaHUE JOCTUKEHUN XUMUH;
OCHOBBI XUMHUYECKOW TEPMOJIMHAMUKH (Havyasa
TEPMOJMHAMUKH, OOLIME YCIOBHSI PABHOBECHS
cucteM, (pa3oBble U XUMUYECKHE PABHOBECHS,
PABHOBECHUS B paCTBOPAX 3JEKTPOJIMUTOB,
tepMmonnHamudeckas teopus J.J1.C.,) xumnueckon
KUHETHKH, TEOPHUIO PACTBOPOB, AEKTPOXUMHUIO;
3a/1a4l U METO/Ibl CTEXMOMETPUUECKUX,
TEPMOJMHAMUYECKHX M KUHETHYECKHUX PacyeToB
XMMHUYECKHUX ITPOLECCOB MPU NPOEKTUPOBAHUU U
pa3pabOTKe XUMUKOTEXHOJIOTHYECKHX MPOLIECCOB.,
OCHOBHBIE MaTeMaTHY€CKHE METO/Ibl, IPUMEHSEMbIE
B MICCIIEIOBAHNU NMPO(ecCHOHaIbHBIX IPOOIeM;
OCHOBHBIE XUMUYECKHE U (PH3HKO-
XMMHUYECKUEMETO/Ibl KAYECTBEHHOTO U
KOJIMUECTBEHHOI'0 aHaJIM3a BEUIECTB U MAaTEPUAJIOB,
METO/1bl 00paOOTKH PE3yabTaTOB aHATUTHYECKUX
AKCIIEPUMEHTOB YMEET: COCTABIIATh XUMHUECKHE
YPaBHEHMS], BBIIIOJIHATh TUIIOBbIE XMMUYECKHUE
[pacueThl, UCIOJIB30BaTh CIIPAaBOYHYIO
XMMHUYECKYIOJIUTEPATYPY; peliaTh 3a/1auu 110
OpraHMYECKON XUMHUH, COCTABIISITh YPABHEHUS
peaKIHii, OIb30BaThCs CIPABOYHOM
ITUTEpaTypOM;I10JIb30BaThCsl CIIPAaBOYHON
XMMHUKOAHATIUTUYECKOM JIUTEpaTypoi; BBIACIATH
KOHKPETHOE (PU3NYECKOE COJEPIKaHUE
BIIPUKJIAIHBIX 33/1a4aX; OPUEHTHPOBATHCS B
mpoOiieMax COBPEMEHHOM KOJIJIOUTHOW XUMHH U

XUMHUHU HAHOPA3ZMCPHLIX CUCTCM,




BBITMIOJTHSTBTEPMOIMHAMUYECKIE U KHHETUUECKHE
pacyeThl IPOCTEUIINX XUMUYECKUX CUCTEM,
M0JIH30BaTHCS CIIPABOYHUKAMHU (PU3UKO-XUMUYECKHX
TEPMOJUHAMUYECKUX BEJIMUNH; ONPENEIATh
[PaBHOBECHBIN COCTaB XUMUYECKOW CUCTEMBI,
COCTaBIISATh KNHETUYECKHUE YPAaBHEHHUS MMPOCTHIX U
CJIOKHBIX XMMHUYECKUX PEaKIMi, BHIITIOJHATH pacyeT
PacXoIHbIX KOA((DHUIIMEHTOB 1O CHIPHIO.
XMMHYECKON KHHETUKH, TEOPUIO PACTBOPOB,
SIIEKTPOXUMHUIO; 3a7a4l U METO/BI
CTEXNOMETPUYECKUX, TEPMOAUHAMUYECKUX U
KMHETUYECKHUX PACYETOB XUMHUECKUX IPOLIECCOB
[pY IPOSKTUPOBAHUH U pa3paboTKe
XUMUKOTEXHOJIOTMYECKHUX IIPOLIECCOB., COCTABIIATH
XMMHUUYECKUE YPABHEHMSI, BBHITIOTIHATH TUIIOBBIE
XUMUYECKUE PACUETHI, UCIIOIb30BaTh CIPABOYHYIO
XUMUYECKYIO JIuTeparypy. iMeer mpakruyeckui
OIIBIT: PEHICHUS 3a]1a4 110 ONPEJECICHHUIO U PACUETy
CBOMCTB XMMHYECKHUX 3JIEMEHTOB, COCIUHECHUIM,
PacTBOPOB U JPYIMX XUMHUYECKUX CUCTEM; pacyeTa
KOHIIEHTpalMK aHAJIU3UPYEMOTO BELIECTBA C YUETOM
XUMUYECKOTO PABHOBECHUS B CUCTEME, ONIPEIEIICHNUS
YCJIOBUIM ONTUMU3ALINN aHAJIUTUYECKOTO IIPOLIECCA;
pEIIeHUs] TUIIOBBIX 33]1a4 [10 OCHOBHBIM pa3jiesam
Kypca; BBIIIOJTHEHHSI pACUETOB I10 ONPENEICHHUIO
TMCIIEPCHOCTH, KNHETUYECKUX, ONTUYECKHUX U
DIIEKTPUIECKUX, aJICOPOLIMOHHBIX XapaKTEPUCTHK
TUCIIEPCHBIX CUCTEM, ONPEEICHUS yCTONYUBOCTH
JTCIIEPCHBIX CUCTEM; BBIIIOJTHEHUS
TEPMOJMHAMUYECKUX U KHHETUYECKHUX PACUETOB
ra30BbIX CMECEN U XUMHUUECKUX CUCTEM, PACUETOB
SIEKTPOXUMUYECKUX CUCTEM U PACTBOPOB; pacyeTa
MaTepHUaIbHOTO U TEIJIOBOTO OAaaHCOB
PEAKIIMOHHON CUCTEMBI., BHIITOJIHEHHS] XUMHUYECKUX
HKCTIEPUMEHTOB, 00paOOTKU M OPOPMIICHHS €T0
pE3yJIBTAaTOB

1.0.13 CrrerinanpHbIE TIIaBBI MATEMATAKHI

3HaeT: OCHOBHBIE MaTEMaTHYECKUE METOIEL,
MPUMEHSEMBIE B HCCIIEOBAHUU PO ECCHOHATBHBIX
poOJieM YMeeT: MOJIb30BaThCsl METOIAMHU PEIICHUS
MaTeMaTU4YeCKUX 3a/1a4 MIMeeT mpaKTUYeCKHiA OTIBIT:
MPUMEHEHUS MaTEMaTHIECKUX METOI0OB 00pabOTKH
pPE3yIBTaTOB IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS

1.0.19 Ananutnueckas XUMus 1 (PU3MNKO-
XMMHUYECKHE METO/Ibl aHaIn3a

3HaeT: OCHOBHbBIE XUMUYECKHE U (PUBUKO-
XHUMUYECKHE METOIBI Kaue CTBEHHOTO U
KOJINYECTBEHHOTO aHAJIN3a BEILIECTB U MaTepualos,
METOJIbI 00pabOTKH PE3yJIbTaTOB AHATUTUYECKUX
DKCIIEPUMEHTOB, TEOPETUUECKHE OCHOBBI
(OUBUKOXUMUYECKUX METOJIOB UCCIIEOBAHMUSI,
OCHOBHBIE THUITBI XUMUYECKUX PEAKIUN U PUZUKO-
XUMUYECKUX CBOWCTB BEIIECTB, UCIIOJIb3YEMbIX MPHU
MPOBEICHUH aHAJIUTUYECKOTO OINPEEIICHHUS,
MPUHITUIIBI ONTMCAHUS XUMUYECKUX PABHOBECUH U
BIIMSIFOIINE HA HUX (DaKTOPbI, UICTOYHUKU M METOJIBI
MOMCKa HAYYHO-TEXHUYECKOW U METOAUYECKOU
uHGOPMAIUH JIJISl IPOBEICHUS UCCIIEIOBAHUS 1O

3aJaHHON T€ME; METO/Ibl 00PaOOTKHI




HKCIIEPUMEHTAJbHBIXIAHHBIX, OCHOBBI
TUCTIEPCUOHHOT0, PETPECCUOHHOTO U
KOPPEJSIIIMOHHOTO aHAIN3a; [eJIU U 3a1a4K1
MaTeMaTH4YeCKOr0 MOEIMPOBAaHNUsS, OCHOBHBIE
MOHSTHS, KJIACCU(PUKAIUIO,0CHOBHBIC IPUHITUIIBI 1
QJITOPUTMBI MATEMATUYECKOTO MOJEINPOBAHUS
XUMUKO-TEXHOJIOTMYECKUX TIPOLIECCOB,
MaTeMaTH4eCKOe OMHUCaHNE THIPABINYECKUX,
XUMHYECKUX, TETUIO- © MAaCCOOOMEHHBIX MPOIIECCOB
'YMeeT: 000CHOBAaHHO BBIOpATh METO
QHAJTUTUYECKOTO OIPEICIICHUS] KOMITOHEHTOB
BEIIIECTB M MaT€pUaIoB, 000CHOBAaHHO BHIOPATh
HaJ[JIeKAIUA XUMUKO-aHATUTUYECKUI UITN
WHCTPYMEHTAJIbHBIM METO/I /1151 TPOBEICHUS
MCCIIEIOBaHMM, MOJIb30BAaThCA COOTBETCTBYIOLIEH
CIIeMaJIbHOM, HOPMaTUBHO-TEXHUYECKOU U
CIIPaBOYHOM JINTEPATYPOM, ITOJIB30BATHCS
CIIPABOYHON XMMHUKO-aHAJIUTHYECKOM JIUTEPATYpOid,
000CHOBAHHO BBIOPATh HHCTPYMEHTAIBHBIH,
XUMUKO- aHAJIUTUYECKUH, PU3HKO-XUMHUYECKHUIA
METOJ UCCIIeIOBaHUS, HEOOXOTUMBIA JIs
MCCJIEJOBAHUS MaTeprajIoB UIIPOLIECCOB
TEXHOJIOTUU MaTEPHUAJIOB Pa3IMYHOTO HA3HAUCHHS;
COCTAaBIIATH J€TEPMUHUPOBAHHBIE MAaTEMaTUUYECKUE
MOJIENTM CTaTUYECKUX XMMHUYECKHUX MPOLIECCOB C
y4acTHEM PEaKIHil CIPOCTHIMU MEXaHU3MaMH,
HEBBICOKUX MOPSAJIKOB, MPOTEKAIOIINX B PA3IMYHBIX
pEeXHMMaXx; COCTABISATH MAaTEMaTHUECKOE OIMCAHUE
MOJEJIEN TPOCTENIINX XUMHUKO-
TEXHOJOTUUECKUXTIPOIIECCOB OJIOUHBIM (DH3UKO-
XUMUYECKUM U SMIUPUYECKUM MeToamu meet
MPAKTHYECKHUI OMBIT: BHIMOJIHEHNS KaY€CTBEHHOTO U
KOJINYECTBEHHOTO aHAJIM3a BEIIECTB U MaTepualos,
00paboTKu 1 0POPMIICHUS €T0 Pe3yIbTaTOB,
NpoBeIeHHs 1 00paOOTKU TaHHBIX aHAIN3A,
BBITMIOJTHEHBIX XUMHUKO-aHAIUTUYECKUMU HITH
WHCTPYMEHTAIBHBIMU METO/IAMH, pacueTa
KOHIIEHTpAIMK aHAJIU3UPYEMOTO BEIIECTBA C YUETOM
XUMUYECKOTO PABHOBECHS B CUCTEME, OIIPEICTICHHUS
YCIIOBUI ONTUMU3ALIMN aHAIUTUYECKOTO Tpoliecca,
OCBOEHHS HOBBIX METO/IOB aHAJIM30B U
SKCIIEPUMEHTOB M UX BBINOJIHEHUS; UCTIOIb30BaHU
METOZ0B 00pa0OTKU IKCIIEPUMEHTATIBHBIX TaHHBIX,
TUCTIEPCUOHHOTO, PETPECCUOHHOTO
WKOPPEISAIMOHHOTO aHAIN3a, UCTIONb30BaHUS
PE3yIbTAaTOB BHIIIOJHEHHBIX CTAaTUCTHYECKHUX
[pacyeToB JIJIsl MHTEPIPETALMH PE3YJITATOB
SKCIIEPUMEHTA; BBITIOJTHEHHUS
PacYeTOBAHAIUTUYECKUMU U YHCIICHHBIMU
METOAAMH I10 MPOCTEHIINM MaTeMaTHIeCKUM
MOJIETISIM

4. O0béM 1 BUABI yUeOHOI1 padoThI




OO6mas TpyaI0eMKOCTh TUCHUIUIMHBI cocTaBseT 10 3.e., 360 4., 184 4. KOHTaKTHOM

paboThI
Pacnipenenenue no cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
5 6 7
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 360 108 72 180
AyoumopHvie 3auamusi: 160 48 32 80
Jlexmuu (JI) 64 16 16 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITN) IPYTHE BHIIBI
aynuTopHbIX 3aHsaTui (I13) >6 24 0 32
Jlabopatopusie pabotsl (JIP) 40 8 16 16
Camocmosmenvras paboma (CPC) 176 53,75 | 35,75 86,5
ITonroroska k 3adery 48 24 24 0
IlonroroBka K sK3aMeHY 32 0 0 32
BrinonHeHNe KypcoBOro nNpoeKkTa 42,5 0 0 42.5
Pemienue 3agaq 21,5 14.75 | 6.75 0
[TonroroBka K KOHTPOJILHBIM U JTaOOPATOPHBIM padboTam 32 15 5 12
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 24 6,25 | 4,25 13,5
Bux konTpons (3adet, qud.3avueT, IK3aMeH ) - 3ader | 3ader | Hsk3ameH,KII

5. Conepkanue TUCHMILIIMHBI

OO0BeM ayIUTOPHBIX 3aHITHIA TIO0 BHJIAM
Ne HanmeHnoBanue pa3aenoB IUCHUIUIMHbI B yacax
paznena
Bcero JI 113 JIP
1  |Bexenue B Kypc 4 4 0 0
) OCHOBHBIE 3aKOHOMEPHOCTH MPOILIECCOB XUMUUECKOIN ] ] 0 0
TEXHOJIOTUU
3 [[uppomexaHU4ecKue MpoIecChl U anmaparbl 34 12 12 10
4 |TemoBbIe MPOIIECCHI U ANapaThl 38 16 12 10
5  |MaccooOMeHHBIE TPOIIECCHI U aImapaThl 76 24 32 20
5.1. Jlekuuu
Ne Ne Kox-
HanmMeHnoBaHMe Ui KpaTKoe COAEepKaHUE JIEKIIMOHHOTO 3aHATHS BO
neKuuujpasaena
4acoB
Beenenue B kypc (IIpeamer, nenu u 3aiaun kypca. B3auMocBsi3b TUCHUTIIMHBI
«IIponeccsl 1 anmaparbl XUMHUYECKOW TEXHOJIOTUNY» C JUCHMIUIMHAMU Pa3JIMYHbIX
1-2 1 |cnmeumansHocTel. KpaTkue nctopuueckue ceenenus. Kimaccupukams XMMUKO- 4
TEXHOJIOTHYECKUX MpoueccoB. HampaBieHus: COBEPIIEHCTBOBAHMS XUMHUECKUX
[IPOU3BOJICTB. )
OcHOBHBIE 3aKOHOMEPHOCTH MPOIECCOB XuMuueckoi Texnonoruu ([Ipumenenue
OCHOBHBIX (PU3MKO-XMMHUYECKHUX 3aKOHOB IIPU PACCMOTPEHHUHU MTPOLIECCOB U
anmnaparoB XMMUYECKOM TexHOooruu. OCHOBBI TEOPUHU MEPEHOCA BEILIECTBA U
3-4 2 pHepruu. MarepuanbHbIi 0ananc. DHepreTHUeCKuid OanaHc. YCiIoBus paBHOBecus. | 4
Cxopoctb nponiecca. OCHOBHOE KHHETHUECKOE YPaBHEHUE XUMUKO-
TEXHOJIOTMYECKOTO MpolLiecca, BXOAAIINE B HETO BeIHUnHbL. Onpenenenne
HaInpaBJIeHUs M IBIKYHIEH cuiibl poliecca. KoHcTaHTa CKOpOCTH mponecca.




[ToBepXHOCTH CONMPUKOCHOBEHUS (ha3. )

5-6

OCHOBHBIE 3aKOHOMEPHOCTH MPOIECCOB XUMUUECKOH TexHomoruu (OO0miue
METOJIbI pacyeTa XMMHUYECKOM armapaTypbl. XapaKTepUCTUYECKUE YPABHEHUS
MpeObIBaHMS YACTHIL B allliaparax UaeaabHOrO BEITECHEHUS U TIOJTHOTO CMEIICHUSI.
du3nueckoe U MaTeMaTHIeCKOe MOJICITUPOBAHKE TIPOIIECCOB IMEPEHOCA BEIIECTBA U
pHeprun. Kputepun mogo0us U COOTBETCTBYIOIINE UM ypaBHEeHUs. CHCTEMBI
pa3MepHOCTEN.)

7-9

['mapomexaHuueckue npoueccsl U annaparsl (I magpomexannueckue nporeccsl.
['mipaBnuka: ruApocTaTHKA U THAPOAUHaMUKa. OCHOBHbIE (pU3MUECKUE CBOMCTBA
PKUIKOCTEN. MneanbHas U peasibHast )KUIKOCTh. BsA3KKe, HEeHBIOTOHOBCKHUE
(MIacTUYHbIE) U NCEBAOIUIACTUYHBIE )KUIKOCTH. [ mapocraTuka.
JluddepenunanpHble ypaBHEHUs paBHOBecHs Dilnepa. ['mapocraTuueckoe
nasieHue. [IpakTuueckue NpuiIoKeHUsI OCHOBHOTO YPABHEHMSI TUAPOCTATUKH
(3axoHa ITackans). ['maponunamuka. MarepuanbHblil 6anaHc MOTOKa (ypaBHEHUS
Hepa3pbIBHOCTH NOTOKA). [luddepennranbHble ypaBHEHUs IBUKEeHUS Dilnepa.
JHepreTuueckuil 6anaHc notoka (ypaBHeHue bepHynan). Pexumsl ABMKEeHUS
BSI3KOM JKMJIKOCTH. )

10-12

['mapomexaHHUeCcKe MPOIeCcChl U anmnaparbl (DIeMEHThl TEOPUH MOI00US
TUIPOMEXAHUYECKUX MPOIECCOB. JBUKEHHUE )KUIKOCTEH 1O TPyOOIIPOBOIAM.
BO3HUKHOBEHHE COMPOTUBIICHHUS IIPH IBIKEHUH peatbHOM xuakocTh. [lorepu
Harnopa (JaBjeHus) Ha TPEHUE O CTEHKU U HA MECTHBIE COTIPOTUBIICHUS TPU
W3MEHEHUU HalpaBJIeHUs WIN CKOPOCTH MoToka. [TomHas motepst Hamopa.)

13-14

TernnoBele npoueccsl 1 annaparsl (OCHOBHBIE TEIUIOBBIE MPOLIECCH B XUMUYECKON
TexHosnoruu. Termnonocutenu. Ilepenaya Tenna HeMocpeICTBEHHBIM
COIPUKOCHOBEHHEM TerioHocuTeneil. [lepenada Tenmna uepes CTEHKY.
CranoHapHbI M HECTAIIMOHAPHBINA TIepeHoc TeroThl. CrocoObl mepeHoca Tera:
TEILIONPOBOIHOCTh, KOHBEKIHSI, TEIJIOBOE U3JIyueHHe (JIy4eUCITyCKaHHE).
TemmneparypHoe 1ojie U TEMIEPaTypHbIN IpagueHT. TennoBoi (3HepreTu4ecKuii)
OanaHc: ypaBHEHHE TEIJIOBOTO OajlaHCa, ONpe/ieIeHne TeIUIOBOW Harpy3Ku mpu
HarpeBaHUU U OXJIAXKJICHUH 0€3 M3MEHEHHs! arperaTHoro COCTOSHHSA, OIpeIesieHIe
TEIUIOBOM HArpy3KU MPU U3MEHEHHH arperaTHOro0 COCTOSIHUA. YpaBHEHHUs
nepeJayy Tella: ypaBHEHUE TEIJIONEpEiadyl, ypaBHEHUE TEIJIONPOBOAHOCTH,
ypaBHEHME Nepeaadn Tersia KoHBekuen. [lorepu Teria B OKpyKaromlyro cpemy.
Terutonepenaua u TeriooTnayda. TemaonpoBoaHoCcTh. 3akoH Pypre. Koaddurment
TeIIoNpoBoHOCTHU. [lepenaua Teria yepes IOCKYIO U [UINHIPUUYECKYIO CTEHKH,
YpaBHEHHS TEIUIONPOBOJHOCTH. TEMI0NpOBOAHOCTh OJHOCIONHBIX U
MHOTOCJIONHBIX CTEHOK IIPU YCTaHOBUBIIEMCS TEMJIOBOM MoToKe. KOHBEKIHS.
TerutoBoii morpaHnuHbIl ciioif. YpaBHeHne @ypoe-Kupxroda. YpaBHenue
rerootaaun. Koaddurnument termnoornaun. Kpurepun nomoous. Termmootaaya npu
BBIHY’KJICHHOM KOHBEKIIMHU U MTPU CBOOOIHOM (€CTECTBEHHOM) KOHBEKITUH.
Ternooraada npu KoHAEHcaMK napa. TermnooTaada Npyu KUIEHUH KHUJIKOCTH.
Tennonepenaya Mpu HEMOCPEICTBEHHOM CONIPUKOCHOBEHUH TEINIOHOCUTENEH.
TerutoBoe nznydenne. 3akoH Ctedana-bonsiimana. 3akon Kupxroda. Temiooomen
TyyeucIyCKaHueM Mexy Tenamu. Jlyuencnyckanue razoB. CoBMecTHas nepegada
TEeIU1a KOHBEKIEH U JTyuyeuCIlyCKaHUeM (painalliOHHO-KOHBEKTHBHAsA).
Teruonepenaua. OcHoBHOE ypaBHeHuUe Teruonepenadn. Koadduuument
Teruonepenayn. J{Brkymas cuiaa u odliee TepMUIECKOe COIPOTUBIIEHHUE.
CpenHuii TeMnepaTypHblii Harop NMpyu pa3InyHbIX HAIIPABIECHUAX JBUKCHUS
TerioHocuTeNei. OnpeaeeHne TeMeparyp CTEHOK.)

15-16

Harpeanue u oxnaxjaenue (CriocoObl HarpeBaHus U oxjaxaeHus. TpeGoBaHus,
[PEIBABISIEMbIE K TETUIOHOCUTENSIM, CPABHUTENBHBIE XapAKTEPUCTUKN
TEIUIOHOCUTENEN U 00JaCTH UX MPUMEHEHHUS. YCTPOHCTBO TEIII000MEHHBIX
annaparoB. CpaBHEHHE U BEIOOP TETJIOOOMEHHBIX allaparoB. DKCIUTyaTalus
Ter1I000MEHHBIX anmnapaTtoB. Pacuer TemnooOMeHHbIX anmnaparoB. Pacuet
TerI000MeHa MpH KoHieHcaluu napa. [lepronudeckuii mpolecc TenioooMeHa.




TeriooOMeH B KuMsieM (TICEBIO0KIKEHHOM) ciioe. PerenepaTuBHbie U
CMECHUTEIJIbHBIC TEMII0O0OMEHHBIE aImapaThl. )

17-18

Brinapusanue (CriocoObl BEITapUBaHUs. YCTPOUCTBO BBIMAPHBIX aIaparoB.
OKCILTyaTalys BeIIApHBIX aNaparoB. PacueT BeINapHBIX anaparos.
MHOTOKOpITYCHBIE BBIITAPHBIE YCTAHOBKHU. PacueT MHOTOKOpPITYCHOM BBIIAPHON
YCTaHOBKH. BhINapHble YCTaHOBKHU C TEIIOBBIM HacocoM. Co3aaHue BakyyMa B
BBIMIAPHBIX YCTAaHOBKAX.)

19-20

Kpucrannuzauus (PaBHoBecue npu KpucTamu3auuu. MatepuaabHbli U TEIIOBOU
Oanancel npouecca. Kuneruka kpuctamnuszanuu. Pasnenenue cmeceit
KpHUCTAJUIU3aIMEN. YCTPOMCTBO M MPUHLIMI JACHUCTBHS KpUCTANIM3aTOpOB. Pacuer
KpHcTauIn3aTopoB. Kpucrannusanus paciuiaBos.)

21-22

MaccoobMeHHbIe npoliecchl U anmnaparbl (OCHOBHBIE MAaCCOOOMEHHBIE MPOIIECCHI B
XUMHUYECKOl TexHooruu. CTaTnka MacCOOOMEHHBIX TporieccoB. CrIocoObl
BbIpakeHHsI cocTaBa (a3. PaBHoBecue mexay dazamu. MarepuanbHblil OanaHc
MpoIeccoB MaccooOMeHa. KiHetnka MaccooOMeHHBIX MporieccoB. Maccormnepenaya
U MaccooTaaya. YpaBHeHue Macconepenayu. [Ipomecc maccooOMeHa MEXIY
dazamu: monekymnsipHast 1uddy3us; KOHBeKTHBHAS MU (y3us; MaCCOOOMEH ¢
yaacTtueM TBepaoi (as3pl. CBa3b KordduilneHTa Macconepeaadu u

ko3¢ purenToB Maccootaauyn. [logobue maccooOMeHHBIX nporeccoB. CpenHsis
IBHKYIIAS CHJIa M METOJIBI pacueTa MpoIeCcCOB Macconepeaayn:
cpeaHenorapupMUUecKas ABIKYIIAs CUIa; YUCIIO €ANHUIL IEPEHOCa; BHICOTA
€MHULIBI TIepeHoca. )

23-24

AGCOpOITMOHHBIE TTPOIIECCHI U amnmaparsl (Pu3nyecKrue 0CHOBBI MPoIlecca
abcopbuuu. YerpoiictBo abcopOepos. JlecopOuus. Cxembl abcOpOIMOHHBIX
yCcTaHOBOK. PacueT HacagouHbix abcopOepoB. PacueT 6apOoTakHbIX abcopOepoB.)

25-26

JKCTpaKLMOHHbBIE TpoIecchl U anmnaparsl (Pu3nueckre 0CHOBBI ITpoLecca
DKCTPAKLUH. YCTPOICTBO IKCTPAKTOPOB. CXEMBI 3KCTPAKIIMOHHBIX YCTAHOBOK.
CpaBHEeHUE U BBIOOP 3KCTPAKTOPOB. PacueT 3KcTpakTopoB.)

27-28

[Ipouecchl neperonka u peKTuuKanuy, amnmnaparypaoe opopmienue (OCHOBHbIE
CBOWCTBA cMecel KUAKOCTEeH U X MapoB. MarepuanbHbIi U TEIIOBON OaaHChI
npouecca pekTu@uKanui. CxemMbl peKTU(PUKAUOHHBIX YCTAHOBOK. YCTPOHCTBO
PEKTU(UKALMOHHBIX alapaToB. DKCIUTyaTalus peKTU(UKAIIMOHHBIX YCTaHOBOK.
PexTrdukanys cxMKEeHHBIX Ta30B. Pacuer pexkTuukamoHHbIx kojloHH. [Ipocras
neperonka. CrieriagbHble BUJIbI IEPETOHKH. )

29

A nicopoumonnsie nporiecchl (Teopust ancopoumu. YcTpoicTBo aacopoepos. Pacuer
asicopOepoB. )

30-31

[Ipoueccel cymku (Craruka cymku. CBOWCTBA BIIaXKHOTO rasa (Bo3ayxa). [ — x-
TrarpaMma BIQKHOTO BO3yXa. MarepualibHBIN U TETUIOBOM OallaHCHl TIpoliecca
cymku. M300paxenue nmpoiecca cymku Ha [ — x-guarpamMmma. CxeMbl CyIIKH.
Kunetunka cymku. YcTpoicTBo cymmiok. CpaBHeHUE U BBIOODP cymmiok. Pacuer
cymwiok. CrienuaabHble CIIOCOOBI CYIITKH. )

32

MemOpaHHbIe Tpoliecchl U anmnapatsl (MemMOpaHHbIE TPOIECCHI
(6bapomemOpanHbIie, TUPY3HOHHOMEMOPaHHBIE, AITEKTPOMEMOpPaHHBIC) U
panroHaIbHbIE 00JacTH UX NpuMeHeHus. Tunsl MeMOopaH. OCHOBHEBIE
MpEeACTaBICHUS O MEXaHU3Max MeMOpaHHOTO pa3aeneHus. OCHOBHBIE
KOHCTPYKIIMM MEMOpaHHBIX annaparoB (MJI0CKOKaMepHbIE, pYJIOHHbIE, TpyOuaThle,
MOJIOBOJIOKHUCThIE). CpaBHEHUE XapaKTEPUCTHK U BBIOOP MEMOpPAHHBIX
anmnaparos. )

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

Ne
3aHATHSA

Ne

paznena

Haunmenopanue uimm KpaTKOC COACPIKAHUC MTPAKTUYCCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB




12 3 ['mapomexaHdecKue mporecchl U anmaparsl (PaccMoTpenne TeM: ruapocTaTrka, 4
TUAPOTMHAMHUKA. )

34 3 ['mapomMexaHUYecKue Mporecchl U ammaparhl (PaccMoTpenue Tem: Teopus 4
Mo00MsI THIPOMEXaHUYECKUX MPOIIECCOB. )

5.6 3 ['mapomexaHUecKue mpolecchl U anmnaparsl ( Perenne cooTBETCTBYIOMINX 4

3a/1a4.)

7.8 4 TeroBeie mporieccs U ammaparsl (PaccMoTpeHne TeM: HarpeBaHue u 4

OXJIKJICHHE. )
9-10 4  [TemoBsle mporiecchl U anmapatsl (PaccMoTpeHne TeM: BhITapuBaHUE. ) 4
11-12 4  [TemoBsie mporiecchl U anmaparsl (PaccmMoTpenne TeM: KpucTain3aIusi. ) 4
13-15 5 |MaccoobmenHsie mporiecchl u amnmapatsl (Paccmorpenue Tem: abcopOiusi.) 6
16-18 5 |MaccoobmeHnHbI€e mpotiecchl U amnmapatsl (PaccMoTpenue Tem: sKCTpakius.) 6
1921 5 MaccooOMeHHbIe mporiecchl U anmaparhl (PaccMoTpeHne Tem: nmeperoHka, 6
peKTU(UKAIINS. )

22 5 |MaccoobmeHHbIe mporiecchl 1 anmapaTsl (PaccMoTpenue Tem: agcopOrusi.) 2
23-25 5 |MaccoobmenHsie mporiecchl u amnmapatsl (Paccmorpenue Tem: cymika.) 6
26-28 5  |MaccoobmeHHbI€ Mpoiiecchl U amnmapaThl (Penenne cooTBETCTBYIOMIUX 3a/1a4. ) 6

5.3. JlabopaTtopHbie padoThI
Ne No . Kon-Bo
sansis | pasiena HaumenoBanue min kpaTkoe cofepkaHue J1abopaTropHOit paboThI 4ACOR
la 3 WccnenoBanue nporecca GuibTpaiuu (4acth 1) 6
16 3 ViccrnenoBanue nporecca GuiIbTpanuu (4acTs 2) 4
26 4 HccnenoBanue nporecca Cynku (4actb 2) 4
2a 4 VccrnenoBanue nporecca Cynku (4actp 1) 6
36 5 3yueHne nporiecca NeperoHky 1 peKTudukanum (4acto 2) 4
3a 5 M3yuyenue nmporiecca NeperoHKy U peKTudUKanuu (4acts 1) 6
4a 5 M3yuenune nporecca abcopomuu (dacts 1) 6
46 5 M3yuenue nporecca abcopommu (4acts 2) 4
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brmonnenue CPC
Crnncoxk nureparypsl (¢ yKa3aHUEM Kou-
[Tonsug CPC paszenos, miaB, CTpaHull) / ccbuika Ha  [CeMmecTp| BO
pecypc 4acoB
KoHCTIEKTHI JIEKIHIA, MaTepuat
MoroToBKa K 3auery npakTuyeckux 3ausatui, OcH.: [1-4], mom.: 6 24
[1-11], y4.-MeT. MaTep. B AIEKTPOHHOM
Buge: [1-5,9]
KoHcnekThl ekiuii, MmaTepuain
IMoroToBKa K 3a4eTy MpakTUYeCcKuX 3aHsATui, OcH.: [1-4], gom.: 5 24
[1-11], y4.-MeT. MaTep. B NEKTPOHHOM
Buje: [1-5,9]
KoHCIeKTHI JIEKIIHUM, MaTepua
MoroToBKa K SK3aMeHY npakTuyeckux 3ausatui, OcH.: [1-4], nom.: 7 32
[1-11], y4.-MeT. MaTep. B 3JEKTPOHHOM
Buje: [1-5,9]
BrInonHeHne KypcoBoro npoexra OCH'S [1-4], pon.: [1-11], meTox. n0cod. as 7 42,5
CPC: [2], y4.-MET. Marep. B IEKTPOHHOM




Buje: [1-5,9]

Pemerie 3aad Matepuai NpakTUIECKUX 3aHITHIA, OCH.: 5 6.75
[2], mom.:[9]
KoHcnekTol neknwmii, ocH.: [1-4], meTo.

[TonroToBKa K KOHTPOJIBHBIM H )

raGopaTopibiM pabotan noco0. st CPC: [1], yu.-meT. Matep. 7 12
BIJICKTPOHHOM BHJiE: [1-5,9,6-8]
KoHcnekTsl neknuii, ocH.: [1-4], meton.

[TonroToBKa K KOHTPOJIBHBIM H )

1aGopaTOpHBIM paboTam noco06. st CPC: [1], y4.-MeT. maTep. 5 15
BIJIEKTPOHHOM BHJiE: [1-5,9,6-8]
KoHcnekTol nekuuii, ocH.: [1-4], meton.

[TonroToBka K KOHTPOJIBHBIM U )

1aGopaTOpHBIM paBoTam noco06. st CPC: [1], y4.-meT. maTep. 6 5
BIJIEKTPOHHOM BHJiE: [1-5,9,6-8]

Pemerie 3aau Matepuai NpakKTUIECKUX 3aHITHIA, OCH.: 5 14,75
[2], mom.:[9]

6. @OoH/I OLIEHOYHBIX CPEACTB /ISl IPOBeIeHHs TEKYIero KOHTPOJIsl YCIIeBaeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOGHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTpoabusie meponpusitus (KM)

Ha3zBanue -
Ne | Ce- Bun Makc. THIBA-
KOHTpOJIbHOTO (Bec [Topsimok HauncaeHUs 6aTOB
KM|mectp| xoHTpOIIS MEDONDISITIS Oamn eTCs B
porp A
[IpoBepka orBeToB 3amanuit CPC Ne 1-
7 (1 cemectp). 3a BEpHBII OTBET
3aganus s CPC ( P) p
3aaHus (Ha BOMPOCHI UJTU 3a7a4H)
. |10 JEKIMOHHBIM U .
Texymmii CTyIIeHT moy4aet 1 6asr, 3a HeBEepHBIH
1 5 npakTuueckum | 1 7 3a4eT
KOHTPOITb otBeT - 0 6amnoB. Takum 06pazom,
Marepuaiam - |
MaKCUMaJIbHOE KOJTMYECTBO OAJIIOB 3a
cemectp (uacth 1)
3amaanst CPC 1 gacte (1 cemectp) - 7.
Bec koHTpobHOTO MeponpusITHs - 1.
[IpoBepka orBetoB 3aganuii CPC Ne 1-
6 (2 cemecTp). 3a BEpHBII OTBET
3aganus qis CPC 3a1aHusl (Ha BOIIPOCHI UJTK 33]1a4H )
. |70 NIEeKIMOHHBIM U CTyIleHT nosy4aet 1 0as, 3a HeBEepHBIi
Texyuui
2 6 KOHTDOJE npaktuyeckum | 1 6 |otBeT - 0 6amnoB. Takum o6pazom, 3a4yeT
p marepuaiam - 2 MaKCHUMaJIbHOE KOJIMYECTBO OAJIIOB 3a
cemecTp (yacTsb 1) 3ananust CPC 1 yactb (2 cemectp) - 6
0ayutoB. Bec KOHTPOJIBLHOTO
MEpOpUsITHS - 1.
[IpoBepka orBetoB 3aganuii CPC Ne 1-
7 (3 cemecTp). 3a BEpHBII OTBET
3apanus g CPC 3aaHus (Ha BOIPOCHI MITU 3a7a4H )
., |10 JEKIMOHHBIM U CTyZIeHT nosy4vaet 1 0asi, 3a HeBEpHbII
Texymmii
3 7 KOHTDOJE npaktrueckum | 1 | 7 |otBer - 0 6amnoB. Takum oO6pazom, PK3aMEeH
p MaTtepuaiam - 3 MaKCHUMaJIbHOE KOJIMYECTBO OAJIIOB 3a
cemectp (uacth 1) 3ananust CPC 1 gacts (3 cemectp) - 7
6amnoB. Bec koHTpoOsIBHOTO
MEpOpUTHS - 1.




Kypcosas
paboTa/mpoeKT

3ammra KII
(mpomexyTodHast
aTTecTalus)

10

3ananue Ha KII Beiiaércs B nepByto
HEZIEII0 ceMecTpa. 3a ABE HEJENHU 10
OKOHYAHHUS CEMeCTpa CTyIAEHT CHaET
[IPETIO/IaBATENIO MOSICHUTEIBHYIO
3aMKCKY U rpaQUuecKyro 4YacTh JUIs
[IPOBEPKU COOTBETCTBUE COACPIKAHMS
TEXHUYECKOMY 3aJJaHHI0, HAJTUUUS
TEOPETUYECKON YaCTH, IPABUIILHOTO
BBITIOJTHEHUSI pacu€ToB, O(OPMIIEHHUS B
COOTBETCTBUM C TPEOOBAHUSAMHU
cranaaproB. [IpenogaBarens
BBICTABJISIET IPEABAPUTEIIbHbIE OBl
1 J0IycKaeT cryaeHTa k 3ammure KII.
3ammra KII mpoxoaut B coctase
KOMHUCCHHU U3 3 4yenoBek. B nocnenHiow
HEZIEIII0 CEMeCTpa MPOBOAUTCS 3aIUTa
KII. Ha 3anuTy ctyneHT
npenoctasiset: 1. [loscHurensHyo
3anucky Ha 30-35 cTpaHuiax B
re4aTaHHOM BUJIE, COAEPKALIYIO
TEOPETUYECKYIO U PACUETHYIO YacTH. 2.
['paduueckyro yacts Ha 1-3 mucrax
¢dopmara A3 win A2 (wu Al). Ha
3alUTe CTYACHT KOPOTKO (3-5 MUH.)
TTOKJIaJbIBa€T 00 OCHOBHBIX MTPOEKTHBIX
pELICHUAX, IPUHATHIX B IIPOLIECCE
pa3paboTKH, M OTBEYAET HA 2
JIOTIOJIHUTENIBHBIX BOIIPOCA.
OneHnBaHiE CaMOCTOATEIbHON PadOThI
ctyaenTa npu BeinoiaHeHunu KII mo
TeM€ UH/IMBHIyaJIbHOTO 3a/1aHus
CKJIaJIbIBA€TCs U3 CyMMBbI 0aJIJIoB 32
OLIEHKY cofiep»aHus U 0pOpMIICHUS
nosscHuTenbHOM 3anucku KII n 3amuTs!
KII. [TosicuurenbHas 3anucka: 0
0aJuIoB - CTYJIEHT NOIy4aeT Npu
OTCYTCTBHHM MOSICHUTEIbHON 3aMUCKU
KII, ohopmiieHHOI B COOTBETCTBHHU CO
cTaHaapToM; 1 6ai - BeICTaBiIseTCs 3a
KypPCOBOM IIPOEKT, KOTOPBIN HE
COOTBETCTBYET TEXHUUECKOMY
3aJIJaHUI0, HO COJEPKUT YaCTUIHO
HEOOXOIMMYI0 TEOPETUUYECKYIO
nHpopmanuto, npu opopmienun KII c
orneyaTkaMH U HETOYHOCTsIMU. B
[OSICHUTEIbHOM 3aIlMCKE HE NPUBEACHO
OINHCaHNE Ha3HAUEHUs, yCTPOUCTBA U
MPUHIMIA PabOThl 000PYIOBAHUS.
OcHoBHbIE TapaMeTpbl 000pyAOBaHUS
paccunTaHbl He BEpHO. [losicHuTENBHAS
3anucka u rpapuyeckas 4acTb He
COOTBETCTBYIOT TPEOOBaHUAM
CTaH/IapTOB, MOSICHUTEIIbHAS 3aIIUCKa
HE UMEET JIOTUYHOTO,
[1OCJIEIOBATEIHHOTO U3JI0KEHUS
MaTepuaia ¢ COOTBETCTBYIOIUMU

Kyp-
COBBIE
[TPOEKTHI




BBIBO/IaMU 1 000CHOBAaHHBIMH
MOJIOKEHUSIMU. 2 0ajuia - BBICTABIISETCS
3a KypCOBOM IPOEKT, KOTOPBIN
JaCTUYHO COOTBETCTBYET
TEXHUYECKOMY 3a/IaHUI0, COJCPKHUT
HEOOXOIMMYIO TEOPETHIECKYIO
nHpopMaluio. B nosicHuTensHOM
3arycKe MPUBEJIEHO OMMCaHKe
Ha3HAYCHMs, YCTPOICTBA M IPUHLIUTIA
paboThel 00opynoBaHus. OCHOBHBIE
napaMeTpbl 000pyI0BaHHS PACCUUTAHBI
He BepHO. [losicHuTenpHas 3anucka u
rpaduueckas 4acTb HE COOTBETCTBYIOT
TpeOOBaHUSM CTAHIAPTOB,
MOSICHUTEIIbHAS 3aIIUCKa HE UMEET
JTOTUYHOTO0, MTOCJIEI0BATEIHLHOTO
M3JI0)KEHUS] MaTepuaia c
COOTBETCTBYIOLIUMH BBIBOJIAMU U
000CHOBaHHBIMH MOJIOKEHUSIMH. 3
0asiia - BBICTABIIAETCA 32 KYpCOBOM
[IPOCKT, KOTOPHIN YACTUYHO
COOTBETCTBYET TEXHUUECKOMY
3a/IaHUIO, COAEPIKUT HEOOXOANUMYIO
TEOPETUYECKYIO U pacuéTHyto yactu. B
MOSICHUTEIHLHOH 3aMncKe MPUBEIEHO
OIHCaHKE Ha3HAUEHUs, YCTPOUCTBA U
MPUHIUIIA PaOOTHl 000PYIOBAHUSI.
PaccunTaHbl OCHOBHBIE MTAPAMETPHI
obopynoBanus. [loscHuTenbHAS
3anucka u rpaduueckas 4acTh
BBITIOJIHEHBI B COOTBETCTBHH C
TpeOOBaHUSMU CTaHAAPTOB, HO
MOSICHUTEIIbHAS 3aITUCKa HE IMEET
JTOTUYHOTO0, MTOCIIEI0BATEIHLHOTO
M3JI0)KEHUS] MaTepuaia c
COOTBETCTBYIOLIUMH BBIBOJIAMHU U
000CHOBaHHBIMU TOJIOKEHUSIMH,
rpaduyeckas 4acTh He MOJTHOCTHIO
YIOBJIETBOPSIET TPEOOBAHUSAM PACUETOB.
4 Gaia - BBICTABIACTCS 32 KypCOBOM
[IPOEKT, KOTOPBIN IIOJHOCTBIO
COOTBETCTBYET TEXHHUECKOMY
3a/IaHHIO, COAEPIKUT HEOOXOAUMYIO
TEOPETUYECKYIO U pacuéTHyIo yactu. B
MOSICHUTEILHOH 3aMycKe MPUBEIEHO
OIHCaHKEe Ha3HAUEHUs, yCTPOUCTBA U
MPUHIUIIA PaOOTHl 000PYIOBAHUSI.
PaccunTaHbl OCHOBHBIE MTAPAMETPHI
obopynoBanus. [loscHuTenbHAS
3anucka u rpaduueckas 4acTh
BBITIOJIHEHBI B COOTBETCTBHH C
TpeOOBaHUSIMHU CTAHAPTOB,
MOSICHUTEIIbHAS 3aITUCKa UMEET
JIOTUYHOE, MOCTIeI0BaTENIbHOE
M3JI0)KEHUE MaTepHraa C
COOTBETCTBYIOLIUMH BBIBOJIAMHU U




000CHOBAHHBIMH TOJIOKEHUSMHU,
rpaduyeckas 4acTh He MOJTHOCTHIO
YIOBIIETBOPSIET TPEOOBAHUSM PACUETOB.
5 0asIoB - BBICTABIISIETCS 32 KypCOBOM
[IPOEKT, KOTOPBIN IIOJHOCTBIO
COOTBETCTBYET TEXHHUECKOMY
3a/IaHUIO, COAEPKUT HEOOXOAUMYIO
TEOPETUUYECKYIO U pacuéTHyto yactu. B
MOSICHUTEIHLHOM 3alMCKe TPUBEICHO
OIHCaHKEe Ha3HAUEHUs, yCTPOUCTBA U
MPUHIUIIA PaOOTHl 000PYIOBAHUSI.
BepHo paccuntanbl OCHOBHBIE
napaMeTpbl 000pyI0BaHHUS.
[losicHuTEIbHAS 3aMIMCKa U
rpaduyeckas 4acTh BBITIOTHEHBI B
COOTBETCTBHUH C TPEOOBAaHUSIMU
CTaHJapTOB, MOSICHUTEJIbHAS 3aMIUCKA
MMeEeT JIOTUYHOE, TIOCIIe0BaTEIbHOE
M3JI0KEHNE MaTepuaa C
COOTBETCTBYIOLIUMH BBIBOJIAMHU U
000CHOBaHHBIMH TOJIOKEHUSMHU,
rpaduyeckas 4acTb MOJHOCTHIO
COOTBETCTBYET PACCUUTAHHBIM
napameTpam. Takum oOpazom,
MaKCHUMaJIbHBIN Oa 3a
MosICHUTENbHYTO 3anucky KII — 5.
3amura KII: 0 6amioB nomydaer
CTYJIEHT 3a OTCYTCTBHE Ha 3aluTe; 1
0aJu1 OJTy4aeT CTyACHT Ha 3alluTe 3a
HEMOJHBIN JOKJIAa] 00 OCHOBHBIX
MPOCKTHBIX PEIICHUSX, IPUHSITHIX B
rporecce pa3paboTKH, U HEBEPHBIX
OTBETax Ha 2 IOTIOTHUTEIBHBIX
Borpoca 1o teme KII. 2 6amra
[10JTy4aeT CTYAEHT Ha 3aIlUTe 3a
HETMOJHBIN JOKJIa] 00 OCHOBHBIX
MPOCKTHBIX PEIICHUSX, IPUHSITHIX B
rporiecce pa3paboTKu, U 1 BEpHBIHA
OTBET HA 2 JOMOJIHUTENIbHBIX BOIPOCa
o Teme KII. 3 6anna momydaer
CTY/ICHT Ha 3alllMTE 3a MOJHBIN TOKIIa]
00 OCHOBHBIX MTPOEKTHBIX PEIICHUsX,
MPUHATHIX B IIpoIiecce pa3padoTKu, U
HEBEPHBIX OTBETAaX HA 2
JTOTIOJTHUTENBHBIX BOIPOCA 110 TEME
KII. 4 6anna momyvaeT CTyJeHT Ha
3aIUTe 3a TMOTHBIN JTOKIaa 00
OCHOBHBIX MTPOEKTHBIX PEIICHUsX,
MPUHSTHIX B IIpoliecce pa3padborku, u 1
BEPHBII OTBET HA 2 JIOMOJIHUTEIbHBIX
Bonpoca o teme KII. 5 6annos
MOJTy4aeT CTYJEHT Ha 3alluTe 3a
MOJTHBIN JJOKJIA] 00 OCHOBHBIX
[POEKTHBIX PEIICHUSX, IPUHSITHIX B
mporecce pa3paboTKu, U BEPHBIX
OTBETax Ha 2 JIOMOJIHUTEIbHBIX




Borpoca o teme KII. Takum o6pazom,
MaKCHUMaJTbHBIN Oat 3a 3ammuty KII —
5. MakcumainbHas cymMMa 0aJisioB 3a
KOHTpoJIbHOE Meponpusitue — 10. Bec
KOHTPOJILHOTO MEPOIIPUSTHS -1

ITpome-
JKyTOUHAast
aTTecTanus

KonTpoasHoe
MEpPOIPUSITHE
MIPOMEKYTOYHOMN
arrecTanuy (3a4ér
1 cemectp)

PelTHHT N0 TUCIUIUIMHE
CKJIa/IbIBaeTCs U3 0AJIOB, OTYYEHHBIX
CTYJIEHTOM B TEUEHHE CEMECTPA U
0aJIJI0B 32 KOHTPOJIbHOE MEPONPUATHE
[IPOMEKYTOUHON aTTeCTALUU, KOTOPOE
He SBJISIETCS 003aTeIbHBIM, BO3MOXKHO
BHICTABJICHHUE OLIEHKH 110 TEKyIIEeMY
KOHTpOJ0. KOHTpObHOE MeponpusiTe
MPOMEKYTOYHOHN aTTeCTalluy JUIs
CTYICHTOB, KOTOPBIE XOTST MOBBICHTH
KOJITMYECTBO OAJIIOB, IPOBOJUTCS BO
Bpems 3auéra (1 cemecTtpa) B BUIE
MUCbMEHHBIX OTBETOB Ha BOIIPOCHI U Ha
3a]1au C MPUBEICHUEM IOJIHOTO
anroputma pemeHust. CTyieHTy Ha
3auerel cemectpa BeIIAtOTCS 2
BOIIPOCA U3 PA3HBIX TEM Kypca U
3anaun (1 3agaua B IepBOM ceMecTpe).
Crynenty orBeaeHO 90 MUHYT Ha
[MOJrOTOBKY OTBETOB U pEIlIeHUE 3ajay.
3areM CcTyneHT caaét paboTy He
[IPOBEPKY NpenoaaBareito. bamisl 3a
KM 1 cemectpa: 2 6amia npu BepHOM
otBere Ha 1 Bompoc, 1 6ami npu
JaCTUYHO MPABHJILHOM OTBETE Ha 1
BOMpoc, 0 6AITOB - MPU HEBEPHOM
otBeTe Ha 1 Bompoc; 1 6amn - nmpu
BEPHOM OTBeTE Ha 2 Bompoc, 0 6amios -
[IPY HEBEPHOM OTBETE Ha 2 BONPOC. 2
0asia - 3a OJHBINA aJITOPUTM pPEeIICHUS
3aJja4M U BEpHBINA OTBET, 1 Oam - npu
HEIOJHOM aJITOPUTME PEIICHUS 3a/1aun
1 BepHOM OoTBeTe, 0 6a/ioB - npu
HEBEPHOM PELIEHUH U OTBETE Ha
3agaqy. MakcuMalbHOE KOJIMYECTBO
6atoB 3a KM 1 cemecTpa - 5 6anos.
Bec KOHTPOJIILHOTO MEPOTIPHUSTHUS
MPOMEKYTOYHOM aTTectanuu 1
cemectpa - 1.

3a4CT

ITpome-
JKyTOYHAsA
arTecTanus

KonrtponsHoe
MEpOIpUsITHE
IIPOMEKYTOYHOMU
arTecTanuu (3a4éT
2 cemectp)

PelTUHT 0 AMCITUTIINHE
CKJIQJIBIBACTCS U3 0AJUIOB, MOJYYSHHBIX
CTYIEHTOM B TEYEHUE CEMECTPA U
0aJIOB 32 KOHTPOJIBLHOE MEPOTIPHUSATHE
[MPOMEXKYTOYHOM aTTecTali, KOTOpoe
He ABISETCS 00s3aTeIbHLIM, BO3MOKHO
BBICTABJIEHHUE OLICHKU I10 TEKYILEMY
KOHTPOJII0. KOHTpOJIBHOE MEpOIpUSTHE
[MPOMEXKYTOYHOM aTTeCTaluy IS
CTYIEHTOB, KOTOPBIE XOTAT MOBBICUTH
KOJTMYECTBO OAIJIOB, TPOBOIUTCS BO

BpeMsi 3auéTa 2 ceMecTpa B BUJIE

3a4CT




MUCHMEHHBIX OTBETOB Ha BOIIPOCHI U Ha
3a]lauil C MPUBEICHUEM IOJIHOTO
anroputMma pemeHust. CTyieHTy Ha
3auéTe 2 ceMecTpa BhIIAKOTCS 2
BOIIPOCA U3 PA3HBIX TEM Kypca U
3a1a4u (2 3a71a91 BO 2 CEMECTpe).
Crynenty otBeAeHo 90 MUHYT Ha
[MOJITOTOBKY OTBETOB U peIlIeHUE 3ajay.
3areM cTyneHT caaét paboTy He
POBEPKY Npenoaanareito. bamisl 3a
KM 2 cemectpa: 1 6amn npu
MPaBWJILHOM OTBETE Ha KaXKbIA U3 2
BOIPOCOB, () 0aJIOB - MPU HEBEPHOM
OTBeTE Ha BoIpoc; 1 6amt - 3a BepHoe
peleHre U OTBET Ha MepBYyIo 3aady, 0
0aJIJIoB - 32 HEBEPHOE PELICHUE U OTBET
Ha MepBYIo 3a1a4y; 2 Oasa - 3a
[MOJTHBIN aJITOPUTM PEIIEHUS BTOPOl
3aJa4M U BEPHBINA OTBET, 1 Oam - mpu
HEIOJTHOM aJITOPUTME PEIICHUs BTOPOM
3a/1auu ¥ BEpHOM OoTBeTe, 0 6amios -
[pY HEBEPHOM PEILLICHUH U OTBETE Ha
BTOPYIO 3a1a4y. MakcumanbHOe
KkommuecTBO OamioB 3a KM 2 cemectpa
- 5 6amnoB. Bec KOHTPOJIBHOTO
MEPOIPUATHSI IPOMEKYTOUHOM
arTecTanuu 2 cemecrpa - 1.

Texymmii
KOHTPOJIb

3amura
BBITIOTHEHHEIX JIP
(Texymit
KOHTpPOIB) - 1
CEeMEeCTp

Texymmii koHTposb 1 cemecTpa:
[IpoBepka pe3ynsTaToB J1ab0PATOPHBIX
paboT, MpaBUILHOTO O(POPMIICHHUS
paboT B COOTBETCTBHHU C TPEOOBaAHUSIMHU
1 3aIUTHI JJAOOPATOPHBIX PaboOT
OCYIIIECTBIISIETCS MHIUBUIYAIHEHO C
KaX/IbIM CTYJICHTOM. YCTHO
MperoaBaTelb 3a1aéT ABa BOIPOCA MO
K10 TabopaTopHoit padore. OOmuit
0aJuT P OLIEHKE CKJIA/IBIBACTCS U3
CJIEAYIOIIMX MOKa3aTese (3a KakIyto
nmabopaTopHyto padoty): 0 6anos -
[IpU OTCYTCTBUU Ha JIaOOpaTOPHOI
pabote, OTCYTCTBHH OTYETA, €CIIN
CTYJECHT He MOXET MPaBUIBHO
OTBETHUTbH HH Ha OJIMH 3 2 33JaHHBIX
BOIIPOCOB T10 JIAOOpaTopHOii pabote, a
Takke ecyu B xoze JIP He momydeHsl
BEpHBIE PE3YJIbTAThI, BEIBOJIBI CACTAHbI
He BepHO, ohopmiienne JIP He
COOTBETCTBYET TpeOoBaHusAM; 1 6am -
CTYICHT IPUCYTCTBOBAJ Ha
mabopatopHoii paboTe, MOTyUyuI
BEPHBIC PE3YIIBTATHI, ClIETAll
MpaBUJIbHBIE BHIBOABI; 1 0asl1 - CTYIEeHT
ogopmut oTYET 10 J1abopaTopHOit
paboTe B COOTBETCTBUHU C
TpeboBaHUsAMHU; 1 O - 32 KaXK bl
NpaBUJIbHBIM OTBET HAa BOMPOC 110

3a4CT




naboparopHoii pabote (Bcero 2
Bompoca). MakcuMaabHOE KOJTUYECTBO
0aJuIOB 32 KaXKAYIO JIa0OPaTOPHYIO
paborty - 4. Bcero nmpemxycMoTpeHo
[IPOBEICHNE OTHOM J1abopaTopHO
paboTHI U3 ABYX YacTeil B 1 cemecTpe.
MaxkcuMasbHbIH 6a 3a 3amuty JIP B
1 cemectpe - 4. Bec KOHTPOIBLHOTO
MEpOIPUSTHS - 2.

Texymuit
KOHTPOJIb

3armmra
BBINOJIHEHHEIX JIP
- 2 cemecTp (4acThb

1)

Texymuit kouTpoias 2 cemectpa (JIP,
qyacTh 1): [IpoBepka pe3yabraroB
mabopaTopHBIX PadOT, MPABUILHOTO
odopmieHus: paboOT B COOTBETCTBUU C
TpeOOBAHUSMU U 3AIIUTHI
1a0OpaTOPHBIX PaOOT OCYIIECTBIISIETCS
WHAWNBUIYAIBHO C KaXKJIBIM CTYICHTOM.
YCTHO npernogaBaTesnb 3aaET 1Ba
BOTIPOCa MO KaXKI01 1abopaTopHOn
pabote. O0mMit 6amI mpu OIEeHKe
CKJIQJIbIBACTCS U3 CIAEAYIOIINX
Mmokasaresiei (3a KaKIyro
nabopatopHyto padory): 0 6aos -
[IpU OTCYTCTBUU Ha JTaOOPaTOPHOI
pabote, OTCYTCTBHM OTYETA, €CIIU
CTY/ICHT HE MOXXET NMPABHIBHO
OTBETUTH HHU Ha OJIUH M3 2 3aJaHHBIX
BOITPOCOB T10 JTabopaTropHoii padbote, a
Takke eciu B xozae JIP He monmyuyeHsl
BEpHBIEC PE3yJIbTAThI, BBIBOABI CACTAHBI
He BepHO, oopmiienue JIP He
COOTBETCTBYET TpeboBanusM; 1 Gasr -
CTYJIEHT MPUCYTCTBOBA Ha
mabopaTopHOI paboTe, MOTYIHIT
BEpHBIE PE3YNIBTAThI, ClIeTall
MpaBUJIBLHBIC BBIBOJBI, 1 Ol - CTY/IEHT
oopmun oT4€T MO TaGOpaTOpHOU
paboTe B COOTBETCTBUU C
TpeboBaHusAMU; | Ga - 32 KaXKIbIN
MPaBUJIBLHBIN OTBET HA BOMPOC MO
nmabopatopHoii padore (Bcero 2
Bompoca). MakcuMaabHOE KOJTMYECTBO
0aJJIOB 32 KXKIYI0 1a0OpaTOpHYIO
paborty - 4. Bcero mpemxycMoTpeHO
[POBEJICHHE JIBYX JIA0OPATOPHBIX paboOT
W3 IBYX 4acTe BO BTOPOM CEMECTPE.
MaxkcumanbHbIN 6armt 3a 3amury JIP Bo
2 cemecTtpe (dacth 1)- 4. Bec
KOHTPOJIEHOTO MEPOTIPUATHS - 2.

3a4CT

Texymmii
KOHTPOJIb

3ammura
BBITTOJTHEHHBIX JIP
(Texymmit
KOHTPOJIB) - 3
CEeMEeCTp

Texymmii koHTpoOJIb 3 ceMecTpa:
[IpoBepka pe3ynsTaToB J1a0OPATOPHBIX
paloT, MpaBUILHOTO 0(POPMIIEHHUS
paboT B COOTBETCTBUHU C TPEOOBAHUSIMU
1 3aIUTHI JJAOOPATOPHBIX PabOT
OCYIIECTBISIETCS MHIUBUIYAIBHO C
KaX/IbIM CTYJIEHTOM. YCTHO

IMPCIoaBaTcjib 3a74a€T IBa BOIIpoOcCa 1o

OK3aMCH




Ka)X0i 1abopaTopHoii padore. O0muit
0aJ1 pU OLIEHKE CKJIaAbIBACTCS U3
CJICAYIOIINX TOKa3aTese (3a KakIyto
nmabopaTopHyto padoty): 0 6anos -
[IpU OTCYTCTBUH Ha JIaOOPaTOPHOI
paboTe, OTCYTCTBUU OTYETA, €CITU
CTYZIEHT HE MOXKET MPaBUILHO
OTBETUTH HU Ha OJUH U3 2 3aJJaHHBIX
BOIIPOCOB TI0 JIAOOpaTopHOii pabote, a
Takke ecyu B xozae JIP He momyyeHsl
BEpHBIC PE3YIIETATHI, BBIBOIBI CJICTAHBI
He BepHO, ohopmiienne JIP He
COOTBETCTBYET TpeOoBaHusM; 1 Oam -
CTYJIEHT MPUCYTCTBOBAJ Ha
maboparopHOit paboTe, MOTydn
BEpHBIE PE3YNIBTAThI, ClIENall
[paBUJIbHBIE BBIBOJBI; 1 Oalt - CTy/IeHT
odopMui OTYET TIO JTAOOPATOPHOI
paboTe B COOTBETCTBHH C
TpeboBaHUsAMHU; 1 OaT - 32 BEpHO
BBIIIOJIHEHHBIN pacuér 110 JIP ¢ mosnHbM
aJITOPUTMOM perieHus; 1 6ani - 3a
KK/l IPAaBUJIbHBINA OTBET HA BOMPOC
1o JtaboparopHoit pabote (Bcero 2
BoIpoca). MakcumaiabHOE KOJIHYECTBO
0aJTOB 32 KaXXIYI0 TaOOpaTOPHYIO
paboty - 5. Bcero npegycMoTpeHo
MMPOBEICHUE OTHOM J1ab0paTopHO
paboTHI U3 ABYX YacTeil B 3 cemecTpe.
MakcumanbHBIN Oast 3a 3anuTy JIP B
3 cemectpe - 5. Bec KOHTpOIbHOTO
MEpPOIPUITHS - 2.

Ha sx3ameHe npoucxoauT OlieHUBAHUE
y4eOHON AesITeNbHOCTH 00yJarOIInXCs
10 JUCIMIIIMHE HA OCHOBE
[MOJIy4YEHHBIX OIIEHOK 32 KOHTPOJIbHO-
PEUTHUHIOBBIE MEPOTIPUATHS TEKYILIETO
KOHTPOJISI U IPOMEKYTOUHOM
arrectranuu. [IpoBenenue
KOHTPOJIBHOTO MEPONPUATHUS
[MPOMEKYTOYHOM aTTecTaluy He

KonTponsHoe
00s13aTeIbHO, BO3MOXKHO BBICTABIICHUE
MEpOIpUsITHE
[Tpome- . OIICHKH IO TeKYyIIeMy KOHTPOJIt0. JlJis
MIPOMEKYTOYHOM
10 KYTOUHAS ATTeCTALIN CTY/ICHTOB, KOTOPbIE XOTST MOBBICUTh  [9K3aMEH
aTTecTanus (oK3aMeH 3 KOJIMYECTBO 0aJNIOB, IPETyCMOTPEHA
MuchMeHHas opma MpoBeIeHUS
CeMecTp)
bk3aMeHa. Heo0xoauMo miucsEMeHHO
OTBETUTH Ha 2 BOIIpOca Mo TeMaM 3
cemecTpa. Bpems nposenenus 2 yaca
(1 mapa). 3a xaxabIil NpaBUIbHBIN
OTBET CTYJIEHT mosy4aeT 1 GaJ.
HenpaBuibHbIN OTBET HA BOIIPOC
cootBeTcTBYET () GasIIoB.
MakcuManbHOE KOJTUYeCTBO OAIIOB -
2. Bec -1.
11 Texymmii | 3ananus mst CPC [TpoBepka orBeToB 3agannii CPC Ne 8- [3auer




KOHTPOJIIb

10 JIEKIIMOHHBIM U
MPAKTHYECKUM
Marepuanam - 1

cemecTp (4acTh 2)

14 (1 cemectp). 3a BepHBII OTBET
3a1aHusl (Ha BOIIPOCHI MJTH 33]1a9H )
CTYIeHT noiy4aer 1 6asi, 3a HeBepHBII
otBeT - 0 6amnoB. Takum oGpazom,
MaKCHMaJIbHOE KOJIMYECTBO OaJIOB 3a
3amannst CPC wacts 1 (1 cemectpa) - 7.
Bec KOHTPOJIBHOTO MEpOTIPUSITHS - 1.

12

Texymmii
KOHTPOJIb

3amanus g CPC

0 JIEKIIMOHHBIM U
MPAKTHYECKUM
Marepuaiam - 1

cemecTp (4acTh 3)

[IpoBepka orBeToB 3aaanuii CPC Ne
15-21 (1 cemecTp). 3a BepHbI OTBET
3aaHus (Ha BOTIPOCHI MJIH 3a]1a4M)
CTyZIeHT nosy4aet 1 0asu, 3a HeBEpHbII
otBeT - 0 6amnoB. Takum o6pa3zom,
MaKCHUMaJIbHOE KOJIMYECTBO OAJIIOB 3a
3ananusi CPC gacts 3 (1 cemectpa) - 7.
Bec kOHTpOBHOTO MeponpusITHs - 1.

3a4CT

13

Texymui
KOHTPOJIb

3ananus g CPC

I10 JIEKIIMOHHBIM U
MPAKTUYECKUM
Mmarepuanam - 2

ceMecTp (4acTh 2)

[IpoBepka orBeroB 3aganuii CPC Ne 7-
13 (2 cemectp). 3a BepHBbIi OTBET
3agaHus (Ha BOTIPOCHI MITH 3a]1a4H )
CTYIEHT noiy4aer 1 6asi, 3a HeBepHbIN
otBeT - 0 6amnoB. Takum oGpazom,
MaKCHMaJIbHOE KOJIMYECTBO OaJIOB 3a
3aganusi CPC 2 gacts (2 cemectp) - 7
6am1oB. Bec KOHTPOIBHOTO
MEepOTpUsITHS - 1.

3a4CT

14

Texymuit
KOHTPOJIb

3armmra
BBINOJIHEHHEIX JIP

- 2 cemecTp (4acThb
2)

Texymuii konTposb 2 cemectpa (JIP,
yacTh 2): [IpoBepka pe3yabraToB
mabopaToOpHBIX PadOT, MPABUIIEHOTO
odopmiieHus: paboT B COOTBETCTBUH C
TpeOOBaHUSIMU U 3AIUTHI
1abOpaTOPHBIX pabOT OCYIIECTBIISIETCS
WHIWNBUIYAITBHO C KKBIM CTYICHTOM.
YCTHO mpernoaBaTenb 3a1aET 1Ba
BOTIPOCA 0 KaXK0U 1abopaTopHOn
pabote. OOmMit 6amI mpu OIEHKE
CKJIaJIBIBACTCS U3 CIIETYFOIINX
rokaszatesiei (3a Kaxayro
nmabopaTopHyto padoty): 0 6anos -
[pU OTCYTCTBUU Ha TaOOPaTOPHOI
pabote, OTCYTCTBHH OTYETA, €CIIN
CTYJIEHT HE MOXKET MPaBUIBHO
OTBETUTH HY HA OJIUH W3 2 3aJJaHHBIX
BOIPOCOB 10 J1abopaTopHOi padoTe, a
TaKxke eciu B xoae JIP He nmomydeHbl
BEpHBIE PE3YNILTAThI, BBIBOIBI CJI€TaHbI
He BepHO, opopmieHue JIP He
COOTBETCTBYET TpeboBaHusM; 1 Ga -
CTYICHT IPUCYTCTBOBAJ Ha
1abopaTopHOI paboTe, MOy I
BEPHBIC PE3YJIBTATHI, ClIETall
MpaBWJIbHBIE BBIBOJIBI; 1 AT - CTY/IEHT
oopmun oTu€t Mo TaboparopHOU
paboTe B COOTBETCTBUHU C
TpeboBaHUsIMU; | GaT - 32 KXKIbIN
[PaBUJIbHBIN OTBET Ha BOMPOC 1O
naboparopHoii pabote (Bcero 2
Bonpoca). MakcuMaabHOE KOJTUYECTBO

3a4CT




2 cemectpe (4acthb 2)- 4. Bec
KOHTPOJILHOT'O MCPOIIPUATHUS -

0aJuIOB 3a KaXKAYIO JIa0OPaTOPHYIO
paborty - 4. Bcero nmpemxycMoTpeHo
MpOBE/IeHUE IBYX Ja00paTOpHBIX paboT
13 IBYX 4acTed BO BTOPOM CEMECTpE.
MaxkcuMaibHbIi 6a 3a 3amury JIP Bo

2.

3aganus s CPC
10 JIEKIIMOHHBIM 1

[IpoBepka oreeroB 3aganuii CPC Ne 8-
14 (3 cemectp). 3a BepHBII OTBET
3aaHus (Ha BOTIPOCHI MJIH 3a]1a4M)
CTYIEHT nony4aer 1 6asu, 3a HeBEpHBIN

15 7 Isgzné?;z npakTuueckum | 1 7 |otBer - 0 GannoB. Takum oOpazom, DK3aMEH
p Marepuaiam - 3 MaKCHUMaJIbHOE KOJIMYECTBO OAJIIOB 3a
cemecTp (4acTb 2) 3aganus CPC 2 vacts (3 cemectp) - 7
6amioB. Bec koHTpoONIBHOTO
MEepONpUsITHS - 1.
[IpoBepka oreeToB 3aganuii CPC Ne
15-22 (3 cemecTp). 3a BepHbIl OTBET
3apanus s CPC 3aaHusl (Ha BOIPOCHI UITU 3a7a4H)
Texymuii I10 JICKIMOHHBIM U CTyZIeHT nosy4vaet 1 0asui, 3a HeBEpHbII
16| 7 I npakTuueckum | 1 8 |otBer - 0 GamoB. Takum oOpazom, DK3aMeH
Marepuaiam - 3 MaKCHUMaJIbHOE KOJIMYECTBO OAJIIOB 3a
ceMecTp (4acTh 3) 3ananusi CPC 3 gacts (3 cemectp) - 8
6asoB. Bec koHTpoOsIBHOTO
MEpONPUSTHS - 1.
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHH OLIEHUBAHUS
Bun
. Kpurepun
IIPOMEXKYTOUHON [Ipouenypa npoBenenus
OLICHUBaHUs
aTTecTaluu
3aganue Ha KII BeIaéTcs B mepBYIO HEAEIIO ceMeCTpa. 3a JIBe
HEZIENU J10 OKOHYAHUS CEMECTpA CTYACHT CAAET MPETOAABATENIO
MOSICHUTEIBHYIO 3alUCKY U IpapUuecKyro YacTh A7l IPOBEPKHU
COOTBETCTBHUE COZECPKAHMSI TEXHUUECKOMY 3aJJaHUI0, HAJTUUHS
TEOPETUYECKON YacTH, MPABUILHOTO BBIMOIHEHUS Pacy€TOB,
o(opMIIeHHsI B COOTBETCTBHH C TPEOOBAaHUSIMU CTaHIAPTOB.
[IpenonaBarenb BHICTABISIET MTPEIBAPUTENIbHBIE OaTbl U
nomnyckaeT cryaeHTa k 3amure KII. 3amura KII npoxoaur B
coCTaBe KOMHUCCHH U3 3 uenoBeK. B nmocneaHow Heseno cemecTpa
nposoautcs 3ammra KII. Ha 3amuty ctyneHt npenocrasinser: 1.
[TosicauTenpHyto 3anucky Ha 30-35 cTpaHHIIaxX B IEYaTAHHOM
KypCOBBIE BUJIE, COZIEPIKAIIYI0 TEOPETUYECKYIO M PACUETHYIO 4acTu. 2.  |B COOTBETCTBUHU C
ITPOEKTHI ['padpuueckyro yactp Ha 1-3 nuctax popmara A3 wiu A2 (umu Al).jo. 2.7 [Honoxenus

Ha 3amure ctyneHT kopoTko (3-5 MUH.) TOKIaAbIBaeT 00
OCHOBHBIX MTPOCKTHBIX PEIICHUSX, IPUHATHIX B MPOIECCE
pa3paboTKH, ¥ OTBEUAET Ha 2 TOMOJHUTEIHHBIX BOMPOCA.
OneHnBaHiE CaMOCTOATEIBHON PabOTHI CTyJIEHTA NPU
BbinosiHeHuu KII o TeMe WHAMBUIyanbHOTO 3a1aHUS
CKJIaIbIBA€TCSl U3 CYMMBI 0aJlJIOB 3 OLIEHKY COZAEpKaHUs U
odopmiienus noscuutenbHoi 3anucku KIT u 3ammursr KI1.
Komuccust BeicTaBsieT 6auTbl 3a TOSICHUTEIIBHYIO 3aITUCKY U
zamuty KII. [IpenonaBarens mo quciuruinae GopMUupyeT
OLICHOYHYIO BEJIOMOCTh M BhICTaBIAET OLleHKY 3a KIT Ha
OCHOBaHUU OAJTHHOTO PEUTHHTA.




OK3aMCH

Ha sk3aMeHe mpouCXoaUT OIICHUBAHKE YI€OHOM e TEIIbHOCTH
o0yyaronuxcs o AUCUUIIMHE Ha OCHOBE MOJyYEHHBIX OLIEHOK 32
KOHTPOJIBHO-PEUTHHTOBEIE MEPOTIPUSATHUS TEKYIETO KOHTPOJIS U
MPOMEXYTOUHOM aTTectanuu. [IpoBeneHre KOHTPOIBLHOTO
MEPOTIPHUSITHS IPOMEKYTOUHOU aTTECTAIIMH HE 00s3aTENBHO,
BO3MOKHO BBICTaBJICHHE OIIEHKH MO TEKyIIeMy KOHTpouto. s
CTYJIEHTOB, KOTOPBIE XOTST MOBLICHTH KOTUYECTBO OAJIIIOB,
MpeIycMOTpEeHa MUChbMeHHas popMa MpoBeIeHUS YK3aMeHa.
Heobxomumo nMucbkMeHHO OTBETHTH Ha 2 BOIpOca Mo TeMam 3
ceMmecTpa. Bpems npoBenenus 2 daca (1 mapa). 3arem CTyaeHT
cnaér paboTy He MPOBEpKy mpemnoaaBarento. [Ipemnonasarens
BBICTABIISET OLIEHKY 32 9K3aMEH Ha OCHOBAaHUU OaJUILHOTO
pEeUTHHTa IO JUCIIUILTHHE.

B cooTBeTCcTBHM C
. 2.5, 2.6
[lonmoxxenusa

3a4€CT

PelTHHT 10 TUCIMIUIMHE CKIIabIBACTCS U3 0aJIIOB, MOJTyUYEHHBIX
CTYAEHTOM B T€UEHHE CEMeCTpa M 0aJTOB 3a KOHTPOJIBHOE
MEpPONPUATHE IPOMEKYTOUHOH aTTeCTALlMU, KOTOPOE HE SBISAETCS
O6$I33T€J'H)HI)IM, BO3MOXXHO BBICTaBJICHHUEC OLICHKHU 10 TCKYIEMY
KOHTPOJIFO. J{J1s1 CTY/IEHTOB, KOTOPBIE XOTAT MOBBICUTH KOJIMYECTBO
0aJuIoB, MPOBOJUTCS KOHTPOIBHOE MEPOIPUSATHE TPOMEKYTOTHOMH
arTecTaiu Bo Bpems 3auéra (1 cemecTpa) B BUjie MUCbMEHHBIX
OTBCTOB Ha BOIIPOCHI U HA 3a/1a4U C IIPUBCACHUEM ITOJTHOTO
anroputma pemenus. CTyneHTy Ha 3adete]l cemecTpa BbIAAIOTCS 2
BOIIPOCA U3 PAa3HBIX TeM Kypca ¥ 3a1a4du (1 3amaua B mepBomM
cemectpe). CtyneHty oTBesieHo 90 MUHYT Ha MOATOTOBKY OTBETOB
U pelIeHue 3a/1a4. 3aTeM CTyACHT cAaéT paboTy He IPOBEPKY
npenozasareinto. [IpenogaBarens BrICTaBIAET 3a4ET HA OCHOBAHUHU
0aJIbHOTO PEUTHHTA MO TUCIUIUINHE.

B cooTBeTCTBUM C
mm. 2.5, 2.6
[lonoxenus

3a4€T

PelTuHT 1o TUCHUIUIMHE CKIIaAbIBAETCS U3 0AJI0B, OTYyYEHHBIX
CTYJICHTOM B T€UEHHE CeMecTpa U OAJIOB 32 KOHTPOJIbHOE
MEpPOIPUATHE TPOMEKYTOUHON aTTeCTalluU, KOTOPOE HE SIBISETCS
00s13aTeIbHBIM, BO3MO)KHO BBICTABJICHHE OLIEHKHU MO TEKYIIEMY
KOHTPOJIIO. J{J151 CTyI€HTOB, KOTOPBIE XOTST MOBBICUTH KOJIMYECTBO
0aJuI0B, MPOBOJUTCS KOHTPOJIIBHOE MEPOIPUSATHE TPOMEKYTOUHOMN
aTTecTallly BO BpeMs 3a4€Ta 2 ceMecTpa B BUJIE MMCbMEHHBIX
OTBETOB HA BOIIPOCHI U HA 3aJ]a4yl C IPUBEAECHUEM IIOJTHOTO
anroputma pemienus. CTylneHTy Ha 3aué€te 2 ceMecTpa BbliatoTces 2
BOIIPOCA U3 PA3HBIX TEM Kypca U 3a/1auu (2 3a/1auu BO 2 CEMECTpe).
Crynenry otBeieHO 90 MUHYT Ha MTOJITOTOBKY OTBETOB U pPEIICHUE
3aja4. 3aTeM CTyAEHT caéT paboTy He MPOBEPKY MPENoJaBaTeto.
[IpenonaBarens BBICTABISIET 3a4€T HA OCHOBAHUHU OAJTEHOTO

peﬁTHHFa IO JUCIHUITIIINHEC.

B cooTBeTCcTBHU C
. 2.5, 2.6
[lonoxxenusa

6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB

KommereHmn

Ne KM

Pesynbrarsl 00yueHus

1{2]314(5]6{7(8]9(10]11

OIIK-2

3HaeT: MPUMEHEHHE XUMHUYECKHX IIPOLECCOB B
COBPEMEHHOM TEXHUKE, IPAKTUYECKOE UCIIOJIB30BAHUE
TOCTMKEHUN XMMHH; OCHOBHBIE ITOHATUS U METOJIbI
MaTeMaTH4eCcKOTo aHaJIN3a, JIMHEHHOH anreOpsl,
TUCKPETHON MaTeMaTHKH, TEOpUU AUPPepeHIInaIbHbIX
ypaBHEHMI; (hyHIaMEeHTaIbHble (PU3NYECKUE 3aKOHBI;
OCHOBHBIE 3aKOHOMEPHOCTH B MEXaHUKE U UX
B3aMMOCBSI3b, OOIIME IPUHIUIBI U METO/IBI
WH)KEHEPHBIX PacyeTOB, CIIOCOOBI pacuéTa JieTajled Ha




[MPOYHOCTh; 3aKOHbI TCPMOANHAMUKHU, TCIIJIOBBIC
CBOICTBa pabOYMX TEJ, OCHOBHBIC BH/IBI U
3aKOHOMEPHOCTH TEIUI000MeHa; (pyHAaMeHTaIbHbIE
(bu3HYeCKe 3aKOHBI; ; TCOPHIO PEAKTOPOB, OCHOBBI
CTCXUOMCTPUICCKUX, TCPMOJAUHAMUYCCKUX U
KHHETUYECKUX PACUYETOB MPH NPOESKTUPOBAHUH
[PEaKTOPOB.

OIIK-2

'YMeeT: MpUMEHSATh aHaINU3 JBYXMEPHBIX H300pakeHUH
TSI TOCTPOEHUSI TPEXMEPHBIX 00BEKTOB; COCTABIATh
XMMUYECKUE YPaBHEHHUSI, BBITOIHATH TUIIOBbIE
XUMHUYECKUE pPacueThl, UCIIOIb30BaTh CIIPAaBOYHYIO
XMUMUYECKYIO JIUTEPATypPy; MPOBOIUTH aHAIN3 (PYyHKIIMIA;
[0JIb30BaThCsI METOJIAMU PELICHHUS] MaTeMaTHYeCKUX
3ajia4; 000CHOBAHHO BHIOPATh METO/ AHAIUTHYECKOTO
ornpeziesieHUs] KOMIIOHEHTOB BEIIECTB U MaTepHaJIOB;

OIIK-2

MmMeeT mpaKTUYEeCKHA OTIBIT: BBITIOIHEHUS (PU3HUECKUX
HKCIIEPUMEHTOB, 00pPaOOTKU 1 0POPMIICHHS UX
pE3yIbTaTOB, pacyeTa MaTepHaIbLHOTO U TETJIOBOTO
0aJaHCOB PEeaKLIMOHHOM CUCTEMBI, UCTIOJIb30BaHMS
CPEACTB JMATrHOCTUKN XUMHKOTEXHOJIOTUIECKIX
[IPOIIECCOB; BBIIIOJHEHUSI PACUETOB MTapaMeTPOB
pEeaKkTopa U MpOIECCOB, IPOTEKAIONINX B HEM Ha OCHOBE
MaTeMaTH4eCcKOi MOJIeIH.

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.
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[Tepedenpb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(DOPMAITMOHHBIX
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CIIPABOYHBIX CUCTCM:




8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

Bun 3anaruit

Ne

ay/.

OcHoBHOE 000pyIOBaHUE, CTEH/Ibl, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
MpelyCTaHOBJICHHOE IPOrpPaMMHOE 00eCTIeUeHIE, UCIIONB3YEeMOe IS
pa3IUYHbBIX BUJIOB 3aHATHUIL

CrnenuanpHOe TabopaTopHOe 000pyIoBaHue Kadeap, Tiakarel, CTEHAB U

Jlaboparopubie (425 ,
AT 1) MaKeThI JUIS IPOBEJCHUS 1Ta00paTOpHBIX paboT npodeccruoHanbHON
HAIPaBJICHHOCTH CTY/ICHTOB.
MynbTUMETUMHBINA IPOSKTOP AJI HAIAIHOM IEMOHCTPALlUA MaTEPUAJIOB
Jexwnn 425 |neKkiui U MpakKTUYeCKUX 3aHITUH B X0JI€¢ OCBOCHUS JUCHUIUINHBI, HpOB(iI[HMBIX
(1) |kak coTpyaHHKaMu Kadeap By3a, TaK U MPUTTIAIICHHBIMEA C IPESIIPUITAN
CIICIIHAJIMCTaMH.
TpakTrueckie MynLTI/IMeL[I/IﬁHLIﬁ MIPOEKTOP ,Z[J'I}E HaNISIIHOM IEMOHCTpallUd MaTepHraioB
ARSI 1 425 |nekiuil ¥ NpaKTUYECKUX 3aHITHI B XOJI€ OCBOCHUS JUCIUIUINHBI, HpOB(ll[HMBIX
SN— (1) [kak coTpymHukamu Kadeap By3a, TaK U MPUITIAIICHHBIMH C PEAIPHITHI

CIicuuajiucraMu.




