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1. HammeHnoBaHue JUCHUININHBI

[Ipoueccsl n anmapaTbl XUMUYECKOU TEXHOJIOTHHU

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuMIinHa BXOJAMT B 00s13aTeNIbHYO YacTh biioka « B.1 » 00pa3oBarenbHON IpOrpaMMBbI IO HAIIPaBICHHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 04.03.01 Xumus (I16)

HaIpaBJIeHHOCTh [IpuKIaHas XUMHS



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus aucuuruinabl [Ipounecesl 1 annapatbl XMMU4eCKOH TEXHOJIOTUH Y
00y4aromerocs JOKHbI ObITh CHOPMHUPOBAHBI CIICTYIOIIHE KOMIETCHITHH:

04.03.01 Xumus (I1b) (HanpasnenHocTs : [IpuknamHas Xumus)
I1K.3 Bnaneer OCHOBHBIMH XMMHYECKUMHU, (PU3MUECKUMU U TEXHUUECKHUMH aClIeKTaMU XUMHYECKOTO
MIPOMBIIIJIEHHOT'O TPOU3BOJICTBA C YUETOM METOA0B 0€30MacHOro 00palleHusi C XMMUYECKUMH MaTepraiaMu
Nupukaropsl
IIK.3.2 OneHuBaeT NpOMBIIIJICHHBIN 00BEKT KaK OOJBITYI0 XUMHKO-TEXHOJIOTHIECKYIO CHCTEMY,
IrPaMOTHO OIMHCHIBAET €€ CTPYKTYPY M (PYHKIIMHU, IPEACTABIISCT TUIIOBHIE PEIICHUS XUMUKO-TEXHOJIOTHUECKIX
3a/1a4 B 00CTAaHOBKE KPYITHOTO MPOMBIIIICHHOTO MPEATPUSITH



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

04.03.01 Xumus (I1b) (Hanpasnennocts: [Ipukiannas xumus)

¢opma o0yuenus

(ak.4ac.)

OuHast
NeNe TpumecTpoB, 10
BbI/IeJIEHHBIX J1JI5l U3y4YeHUusl
AUCHUILIUHBI
O0beM TMCUMILINHBI (3.€.) 3
O0beM TMCUMILVINHBI (AK.4aC.) 108
KonTakTHas padora ¢ 42
npemnojaasareseM (ak.4ac.),
B TOM YHCJIe:
IIpoBenenue JJeKIUOHHBIX 14
3aHATHH
IIpoBenenne NpakTHYECKHUX 28
3aHATHI, CEMMHAPOB
CamocTrosiTesbHasi padoTa 66

@®opMbI TEKYLLIET0 KOHTPOJISI

HroroBoe koHTposbHOE MepornpusTue (1)
[TucemMeHHOE KOHTPOJIBHOE MeponpusTue (5)

DopMbI IPOMEKYTOUHOM

Ok3ameH (10 Tpumectp)

aTrecralnumn




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

TeopeTnyeckue OCHOBBI MPOLECCOB XMMUYECKOI TEXHOJIOT UM
[IpenmMer 1 33124 Kypca MPOIECCOB U allapaToB XUMUYECKON TexHonoruu. OOIIre cBeIeHus O Mpolieccax
XAMHAYECKOH TEXHOJIOTHU. 3HAKOMCTBO C COBpPECMCHHBIM COCTOAHUCM XUMHYECKOU U APYrux CMCKHBIX C Hel
OTpaciIIMU MTPOMBIIIJIEHHOCTH, UX OCHOBHBIMH OOIIMMHU XapaKTepUCTUKaMH U MpoOIeMaMH, a TaK ke
BO3MOXXHBIMU MYTSAMHU UX pelieHus. MecTo U poiib MPOIECCOB U aNnapaToB XUMUYECKON TEXHOJIOTUU B
COBPEMEHHOM MHUPE XMMHUYECKON NMPOMBIIIIIEHHOCTU. KpaTkas XapakTepucTuka peaMeTa U 3afaun JaHHON
JUCHUITIINHBI 1 eé poJin B ACJIC MOATOTOBKHA BBICOKOKBaJII/I(I)I/IIII/IpOBaHHBIX CIICUAJINCTOB OJId OTE€YECTBECHHOM
MIPOMBIIIJIEHHOCTH B YCJIOBHSIX MHOTOYPOBHEBOM CHCTEMBI BBICIIETO 00pa30BaHUSI.
Knaccudukanys 0CHOBHBIX MPOIIECCOB U aNapaToB XMMHUECKON TEXHOJIOTUU. Posib U B3aMMOCBSI3b THITOBBIX
IIPOLIECCOB B XUMUYECKOW TexHONoruu. HenpeprbiBHbIE M iepuoanyeckue npoueccsl. CTalmoHapHble U
HecTalroHapHbIe nporiecchl. [1oyst ckopocTel, TeMneparyp U KOHIIEHTPALUi B CTAIIMOHAPHBIX U
HeCTalMOHApHBIX nporieccax. OCHOBHBIE MIPUHIIMITBI COCTABICHHUS MAaTEMAaTUYECKUX OMMCAHUN, aHAINU3a U
pacuera THIOBBIX MPOLIECCOB U anmnapatoB. OCHOBHBIE 3314l CTATUKH, KHHETUKH U TUHAMUKU
XUMUKO-TEXHOJIOTUYECKHUX TPOLIECCOB.

OcHoBBI THAPABIMKHU. TPaHCIOPTHPOBKA KMIKOCTEH U ra3oB
Knaccugukaius HEOTHOPOIHBIX CHCTEM M METOOB pasnenenus. Onpeenenne, BOSHUKHOBEHUE, OCHOBHBIC
CBOMCTBA U XapaKTEPUCTHKN HEOTHOPOAHBIX cucTeM. [lenn u 3agaun nporeccoB pazaenenus. Ocodoe
3HaYEHHE CIIOCO00B 1 3(PHEKTUBHOCTD pazeneHnss HEOTHOPOAHBIX CUCTEM IPH PELICHUH YKOJIOTHIECKUX
npo6aem. [TpuHIuIs! BEIOOpa METOI0B Pa3/IeIeHUs] M CPABHUTENbHBIE OLIEHKU 3((EKTUBHOCTH MPOLIECCOB
paznenenus. OCHOBBI COCTaBJICHUS] MAaTEPUATBHOTO OaiaHca MPOIECCOB pa3IeIICHHs.

Paznenennie HEOTHOPOJHBIX CUCTEM OCAXIEHHEM B I0JI€ JIEMCTBUS TPAaBUTALMOHHBIX CUJI (OTCTauBaHME).
OcCHOBHBIE 3aKOHOMEPHOCTH IIPOLIECCA, 3a1a4l U METO/1bI pacueTa. [[puHIunel yCcTpoiicTBa CrycTUTeNeH U
MIBUIEOCAUTENBHBIX Kamep.

Paznenenne HEOTHOPOJHBIX CUCTEM OCAXIEHUEM B MOJI€ JEHCTBUS HEHTPOOEIKHBIX CUII. XapaKTEPUCTUKU U
NPUHIUIBI CO3/IaHMsI IEeHTPoOexkHbIX cuil. daktop paszaenenus. L{lukionupoBanue u HeHTpUPyrupoBaHue
HEOJIHOPOAHBIX cucTeM. OCHOBHBIE TUIIOBBIE KOHCTPYKIIMU IIUKJIOHOB U OTCTOMHBIX LIEHTPU(YT, YCTPOICTBA U
XapaKTEePUCTUKH UX pabOTBHI.

Paznenenne HEOJHOPOAHBIX CUCTEM OCAXKICHHUEM B TOJIE ACHCTBUS 3IEKTPUUECKUX cuil. DU3NUYECKUe OCHOBBI
MIPOIIECCOB pa3zeNiCHUs HEOJHOPOIHBIX CUCTEM B DJIEKTPUUYECKOM 1osie. CrocoObl COo3/1aHusI HEOHOPOIHBIX
aneKTpudeckux nonen. [IpuHuunuanbHbie 0COOEHHOCTH KOHCTPYKIUH 3JEKTPOQUIBTPOB, JIEKTPOIU3EPOB U
ANEKTPOAETHAPATOPOB.

Paznenenuie HEOTHOPOIHBIX cUCTEM (QMIbTpOBaHHEM. PHU3MUECKasi CYIIHOCTb, BUJIBI U METOIbI (DUIBTPOBAHUSI.
CriocoObl co3aaHus ABMXKYIIEH CHIIBI TporieccoB GpuiabTpoBaHus. OCHOBHOE ypaBHEHUE (PUIBTPOBAHUS U €TO
aHaJIM3 C TOUKU 3peHUs noBbleHus 3¢ dexTnBHOCTH Npornecca. Kinaccudukanus npoMblIIIIeHHBIX
(GWIBTPOBAIBHBIX YCTAHOBOK U X OCHOBHBIC XapaKTEPUCTUKU: (PMIBTPOBAIBHbBIE YCTAHOBKH, paboTaloIne
MOJT IaBJICHUEM H I10]1 BAKyyMOM, QMIIBTPYIOIIHE EHTpU(YTH.

CDI/IJ'IBTpOBaJ'IBHLIe NeperopoaKu: OCHOBHBIC TUIIbI U Tpe60BaHI/I${, NpCaAbABIACMbBIC K HUM.

Mokpas ouncTka ra3oB. @U3NKO-XUMHAYECKHUE OCHOBBI MPOLIECcCca pa3AEICHU U IPUHIHUIIBI alnapaTypHOTo
oopMIIEHUS.



OCHOBHBIE CITOCOOBI U MCTOABI I/IHTGHCI/I(l)I/IKaI_[I/II/I MMpouecCCoB pa3ACJICHNUA HCOAHOPOAHBIX CHCTCM.

I'mapoMexannyeckue mpouecchl
TemmoBeie MponecCChul B XUMHYECKOM TEXHOJIOTHH, UX POJIb U 3HAYCHHUEC B ITPOBCACHUN
XUMHKO-TEXHOJIOTHUecKUX rnpoueccoB. Kinaccudukanus cnoco0oB nepeHoca TemioThl. CTallmoOHapHBINA U
HEeCTaIMOHAPHBIN TpoIecchl TeronepeHoca. OCHOBHBIE IOHATHUS, OTPEeNICHUs U TeITOPU3NIECKHEe CBOMCTRA
BEILECTB: TEMIIEPATYPHOE I10JIe, TEMIIEPATYPHBIM IPAJUEHT, TEIJIOBOU IMOTOK, TEIJIOEMKOCTD, SJHTAJIBIINS,
TEIUIOIPOBOAHOCTD U TEMIIEPATYPONIPOBOIHOCTD. J[BHKYIIIHE CHIIBI POLIECCOB TeriooOMeHa. TemmoBoe
paBHOBecue. OCHOBHBIE 3a7]a4l CTATHUKU M KHHETUKHU MPOLIECCOB TEIII0O0OMEHa.

TemnnoBbie OanaHCHI. Ha3HaquH€, OCJIb 1 MCTOAbI COCTABJICHUSA TCIIJIOBBIX 0aIaHCoB. BI/I,[[I:I TCIIJIOBBIX
OaaHCOB AJId pas3JInYHbIX TEIJI000OMEHHBIX IMponeccCoB.

Ilepenaya TemIOTHI TEIUIONPOBOAHOCTBIO. TemMmepaTypHOE N0JIE, €Tr0 OCHOBHBIE ITAPAMETPBI U XapaKTEPUCTHKHU.
VYpaBHeHHe TemIonpoBoAHOCTH Pyphe U tuddepeHaIbHoe ypaBHEHHE TeIUIONPOBOIHOCTH. Perenus
mdepeHInanbHOTO YpaBHEHHUS TEIUIONPOBOHOCTH JUIS TUIOCKOW U IIMJIMHIPHYECKUX CTEHOK B YCIIOBHUSAX
CTaLlMOHAPHOCTH Ipolecca 6€3 BHYyTPEHHUX UCTOYHUKOB TEIUIOTHI. Y PABHEHUE TEIUIONPOBOJHOCTH MPH
HaJIMYWU BHYTPEHHUX UCTOYHUKOB TEILIA.

KonBekTuBHbIN TerionepeHoc. Termioo0MeH B yCIOBUSIX €CTECTBEHHOMN U BbIHYKJIEHHONW KOHBEKLINU.
VYpaBHeHuUe TeII00Ta4H (3aK0H oxJaxacHus: HeroTona-Puxmana). KoadduimenT ternmoornaun v BrKymas
cuna. [IpencraBnenust 0 MexaHn3Me Ipolecca KOHBEKTUBHOTO TEINIOOOMEHA B YCIOBUSX JIJAMUHAPHOTO U
TypOyJIEHTHOTO MOTOKOB. TeIIoBOi MOrpaHUYHBIN ciloi. TemreparypHoe 1mosie B YCIOBUSX KOHBEKIIHH.
HuddepennnanbHoe ypaBHeHHE KOHBEKTHBHOTO TeriooOMeHa Pypre-Kupxroda. TermoBoe nogodue u
OCHOBHBIE KPUTEPUH TEIUIOBOro 1oio0ust. OOImuil BUA KpUTEPHATIBHBIX YPaBHEHUH 11 pacyera
KOHBEKTHBHOI'O TEMJI000MEHa.

TGHHOOTI[a‘-Ia B YCJIOBUAX €CTEeCTBEHHO! U BBIHY)KILGHHOIZ KOHBCKIINH 0e3 U3MeHCHHUS arperaTHoro COCTOsAHUA
TerioHocuTeaer. OcHOBHAS LECJIb U IPUHOUIIBI pacd€Ta KWHETUKHU IIpoLecca.

Tennoomaqa IMpU UBMCHCHUU arp€raTHOro COCTOSAHUA TEIUIOHOCUTEIICH (KOHI[GHCEII_[I/IH MapoB U KUIICHHUC
xuakocrei). OCHOBBI pacueTa KHHETHKH ITpolecca.

Tennmoo6men uznydenueM. Buasl uznyyenuil. @usndeckasi CyuHocTh npoiiecca HHGPaKPaCHOTO U3TYUYEHUS U
OCHOBHBIEC 3aKOHOMEPHOCTH TIEPEHOCA TEIUIOTHI N3NTydeHueM. Vcrobp30Banne TyYUCTOro TeII000MeHa Ha
MpaKTHUKE.

Tennonepenadya. OCHOBHOE ypaBHEHHE TEIJIONEPEIauH MPU MMOCTOSTHHBIX U IEPEMEHHBIX TeMIIepaTypax
terioHocutenel. [Ipunune! pacuyera ko3 UIMEHTOB Terutonepeaayn. JBIKyas cuiia IpoieccoB
temionepenaydn. [IpakTnueckoe UCIOIb30BaHUE YPAaBHEHUS TEIIONEPENAYHN B TPOEKTHBIX M MOBEPOYHBIX
pacuérax.

[TpoMmbIeHHbIe CIOCOOBI MOABO/IA M OTBO/IA TEIUIOTHI B almaparax XuMHUIECKOW TEXHOJIOTHH.
Knaccudukarus TernaoHocuTeneil, UX cpaBHUTEIbHAS XapaKTePUCTUKA U 00IaCTH IPUMEHEHUS: TIEPEeTPEThI U
HACBIIICHHBIN [1ap, HarpeTas U neperperas BoAa, BBICOKOTEMIIEpAaTyPHbIE OPTAaHUYECKUE TETUIOHOCUTENH
(BOT), noHHble TEMIOHOCUTEINH, PACILIaBbl METAIIJIOB U APYTHe BUABI TETNIOHOCUTENEH.



TennmooOmennble anmapatsl. Kitaccugukanms TeriooOMEHHBIX alapaToB, UX KOHCTPYKTHBHbIC
XapaKTEPUCTUKU U OCOOEHHOCTH MPAKTUYECKOT0 UX MCNOIb30BaHus. KaTaioru Ha TEmI000MEHHYO
anmnaparypy. OCHOBHbIE METO/Ibl TEMJIOBOTO pacueTa TEIIOOOMEHHBIX aNIapaToB: POEKTHBIH,
TE€XHOJOTMYECKUI U TOBEPOYHBIN pacyeTsl. OCHOBHBIE TEHACHIIMHA COBEPILIEHCTBOBAHMS KOHCTPYKIIMH
TEIUIOOOMEHHBIX anIaparoB.

HecrannonapHsliii TeI1000MeH B XUMHUYECKOW TEXHOJIOTHH. BOmpoCkl HECTAaIlMOHAPHOTO KOHBEKTUBHOTO
TerioooMeHa. TermoBsie 6aaHCHI U ONpeieTieHHe BpeMEHU HarpeBaHus B TEINIOOOMEHHBIX YCTaHOBKAX
MEPHOANYECKOTO PEKUMA pabOTHI.

Tensionepenoc. Tensioo00MeHHbIe anapaThI
3HaueHue NpoIeCcCOB MacCONEPEeHOca B XUMUYECKOM TEXHOJIOTUH. JBIXKyIlIas cuiia MpoIlecCOB MaccolepeHoca,
Kiaccudukanus u o0mias XxapakTeprucTUKa MacCOOOMEHHBIX MPOIIECCOB C YUaCTHEM ra30BOM, KUAKON U
TBepAoH (a3 (MaccOOOMEHHEBIE MPOIIECCHl CO CBOOOTHON 1 (PUKCHUPOBAHHOW rpaHUIIaMU pa3zaena ¢a3):
abcopOrtus (ecopOrust), aacopOus, JUCTHIUTSIHS, SKCTPAKIIUS, KPUCTAIUTH3AIHS, CyITKa. OCHOBHBIC
MPUHIIMIIBI aHAJIOTUH MEX1y MPOLIeCCaMu TEIIO- U MaccoIlepeHoca.

Cratuka mporieccoB Mmacconepenoca. OCHOBHbIE 3a7auu cTaTUKU. CIIOCOOBI BBIpaKEHHS COCTaBOB (as.
JIBIDKyIIIME CHITBI TTPOIIECCOB Maccornepenoca. Tepmoannamudeckoe papHoBecre. OCHOBHBIE 3aKOHBI
MexdazoBoro papHoBecus (mpasmio ¢a3 ['nb6ca, lansrona, ['enpu u Payins, coBMemEéHHbIC 3aKOHBI).
I'paduueckoe n300paskeHHE COCTOSIHUS PABHOBECHS MEXTY (hazaMu Ui OMHAPHBIX CUCTEM (Y-X TUarpaMMel).

MatepuanbHble 6aaHChI IPOLIECCOB MacconepeHoca. Y paBHEHUs JIMHUNA pabounx KoHIeHTpauil. CoBMECTHOE
rpadguveckoe n300pakeHne JTUHUN PaBHOBECHS U JTUHUHN pabouux KoHIeHTpanui. OnpeneneHne HarpaBIeHUs
U ABMDKYIIMX CHJI IPOIECCOB MAacCONEpPEHO0Ca, OCHOBHBIE CITIOCOOBI PETyJIUPOBAHMUS HAPABICHUS
MaccoIepeHO0ca U IBUKYILIUX CUJI IIPOLIECCOB.

Kunernka nporeccoB MacconeperHoca. OCHOBHBIE 331a4l KHHETUKH MacCOOOMEHHBIX TPOIIECCOB.
[IpencraBneHue o MOISAX KOHIICHTPALIWH, CTAIlMOHAPHBIC U HECTAI[MOHAPHBIC TOJIs. [ pajiMeHT KOHIIEHTpaIIH.
OO0mue cBeIeHHS U XapaKTePUCTHKA MPOIIECCOB MACCOMEpPEeHOca B Ipeiesiax 00bEMa OTHOM (a3b:
MOJIEKYJISipHAsl U KOHBEKTHBHAS T dy3ust. OCHOBHBIE MOJETH MEXaHU3MOB MacCOIepeHOca Ha TPAHHUIIE
pasnena ¢a3. YpaBHeHHE MacCOOTAaUU U KOO PHUITUEHTHI MAaCCOOTIAYH.

Temnoo0MeHHbIE TPOLECCHI M ANMAPATHI
Benenue B ruapasnuky. [Ipeamer v 3agaun ruIpaBiIvKy - HAYKU O 3aKOHOMEPHOCTSIX MOBEACHUS KUAKOCTEH.
OCHOBHBIE NOHSTHS, TEPMHUHBI U ONPEJICTICHUS: CUCTEMbl KOOPJIMHAT: TUAPOJUHAMUYECKUE MIOHATUS TOUKH,
3JIEMEHTAPHOTO 00beMa, FIIEMEHTAPHON TTOBEPXHOCTH, dIeMeHTapHOo! yacTuibl. Kinaccudukanus cu,
I[GflCTB}HOIlIPIX Ha XXUIOKOCTh. CKaJ'ISIpHI)IG N BCKTOPHBIC BEJIMYUHBI. HpeI[CTaBJ'ICHI/IC O I'paAvCHTC.
[IpencraBienue o )KUIKOCTIX KaK O CIUIOUIHBIX cpefax. KanenbHble U ynpyrue »kuakocT. MaeanbHas u
peasibHas KUAKOCTh. OCHOBHbBIE (PU3NYECKUE CBOMCTBA KHUAKOCTEH: TUIOTHOCTh U yIEeIbHBIN BEC,
CXKUMAaEMOCTh, CBOMCTBO KHUJIKOCTHU K PACIIUPCHHUIO, TIOBCPXHOCTHOC HATAKCHUC. ITousrue o KPUTHYCCKUX
napaMeTpax: KpuTu4eckasi TemrepaTypa, KpUTHUeCKOe JaBJIEHUE U KPUTUYECKUH 00BEM.

Maccoomen. MaccoOMeHHBbIe POLECCHI M ANNAPATHI
[TpoGnemMHbIE BONPOCHI CO37[aHUsI 3aMKHYTHIX M MaJTOOTXOHBIX SKOJIOTUYECKU YHCTBIX TEXHOJIOTUISCKHX
pou3BoACTB. [Ipobrembl MacITaOHOTO Mepexoia U UHTCHCU(DHUKAIINK. Y BEINYCHHE MOIITHOCTH €IMHUYHBIX



anmnapatoB. HoBble npoueccsl 1 annapaTsl. Pa3Butne MeTo10B KHOEPHETUKH TPUMEHHUTEIBHO K 3aJauaM
aHaJIM3a U CUHTE3a XUMUKO-TEXHOJIOrnueckux cucrem. Mcenonb3oanue Meto1oB CAIIP B mpoekTupoBanuu
TUIOBBIX XMMHUKO-TEXHOJIOTMUECKUX anmnaparoB. [[puMeHeHne 10CTHKEHNI HAaHOTEXHOJIOTHH B 001acTh
IIPOLIECCOB M aIapaToB XUMUYECKON TEXHOJIOTUH.

HTorosoe KOHTPOJIBLHOE MEPONIPUSITHE
Htorosoe koHTpossHOE Meponpustue (MKM) sBisiercs mociieAHUM KOHTPOJIbHBIM MEPOIPUATHEM B rpaduke
KOHTPOJIBHBIX MEPOIPUATHH 10 TaHHOU AUCIUIUINHE B yueOHOM nepuoae. Popma MKM — sk3aMeH, KOTOpBIN
MIPOBOJIUTCS MTOCTIE U3YYEHUS TUCIUIIMHBI B 4aChl KOHTAaKTHOW PaOOTHI MPETo1aBaTelisi CO CTYIGHTaMH B
YCTHO-ITUCBbMEHHOM (hopMme. Ha sK3aMeHe cTyneHTy peIoCTaBIsSIOTCs CIPAaBOYHAs! IUTEpaTypa JUlsl peIeHHs
3aa4 U CXEMBI YCTPOMCTB anmnaparos.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Bpysiko, M. I'. XuM#ust 1 TEXHOJIOTHS TIOJIMMEPOB : yueOHoe mocooue / M. I'. bpysxo, JI. C. I'puropsena, A.
M. OpnoBa. — MockBa : MOCKOBCKHI1 TOCYJJapCTBEHHBIN CTPOUTENbHBIN YHUBEpcUTET, Al [Tu Op Meaua,
OBbC ACB, 2016. — 131 c. — ISBN 978-5-7264-1224-5. — TeKcT : 3eKTpOHHBIH // DNEKTPOHHO-
oubnuoteunas cucrema IPR BOOKS : [caiiT]. http://www.iprbookshop.ru/40956

2. bopoaynuH, /[. M. [Iportieccsl 1 anmapaThl XUMHYECKON TEXHOIOTUH : yuebHoe nocobue / JI. M. bopomrynuH,
B. H. 1Banen. — KemepoBo : KeMepoBCKuil TEXHOJIOTMYECKUII MHCTUTYT MUIIEBOW IPOMBIIIIEHHOCTH, 2007.
— 168 c. — ISBN 978-5-89289-435-7. — TeKcT : 31eKTpOHHBIH // DNeKTpOHHO-OMOMMoTeuHas cuctema [PR
BOOKS : [caiiT]. http://www.iprbookshop.ru/14388

3. Pomankos, I1. I'. MeTozp! pacuera MpoLeccoB U alnapaToB XMMUYECKON TEXHOJIOTUH (IPUMEPHI U 33J1a4N) :
yueOHoe mocobue s By3oB / I1. I'. Pomankos, B. ®@. @ponos, O. M. ®nuctok. — 5-¢ uza. — CaHKT-
[Tetepoypr : XUMU3AAT, 2020. — 544 c. — ISBN 078-5-93808-349-4. — TekcT : 31€KTPOHHBIH //
OnexrponHo-6ubnmuoreynas cucrema IPR BOOKS : [caiit]. http://www.iprbookshop.ru/97815

JdonojHuTEILHAN:

1. bpysiko, M. I'. Xumust ¥ TeXHOJIOTH TOTUMEpOB : yuebHoe mocodue / M. I'. bpysiko, JI. C. I'puropsesa, A.
M. OpnoBa. — MockBa : MOCKOBCKHIi TOCY1apCTBEHHBIN CTPOUTENbHBINA yHUBEpcUTET, Ali ITn Op Menua,
OBbC ACB, 2016. — 131 ¢. — ISBN 978-5-7264-1224-5. — TeKcT : 3JIeKTpOHHBIH // DIEKTPOHHO-
oubnnoreunas cuctema [IPR BOOKS : [caiit]. http://www.iprbookshop.ru/40956

2. ©@ponos, B. ®@. Jlekuuu no kypcy «IIpomecchl u anmaparsl Xumudeckon TexHoiorun» / B. @. @ponos. — 4-¢
n3n. — Cankr-IlerepOypr : XUMU3JIAT, 2020. — 608 c. — ISBN 078-5-93808-348-7. — Tekcr :
AJIEKTPOHHBIH // DnekTpoHHO-O0nbnuoreunas cucrema IPR BOOKS : [caiir].
http://www.iprbookshop.ru/97816.html



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

O6pazoBaTenbHBIIA nporiecc no auciuiinHe [Ipouecchbl U anmapaTbl XMMHYECKO# TEXHOJIOTHH
IperonaraeT UCIoIb30BaHUE CIIEIYIOEr0 MIPOrpaMMHOI0 oOecredeHus: U HHPOPMALMOHHBIX CIIPAaBOYHBIX
CUCTEM:

1. I[Ipe3eHTaniiOHHBIE MaTEpUaIbI (CIalIbl IO TEMaM JIEKIIMOHHBIX U MPAKTUYECKUX 3aHITHI);
2. Hoctyn B pexxume on-line B DnekTpoHHyo 6ubanoTeunyto cucremy (3bC)
3. JlocTyn B 3JI€KTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHOM Cpely YHUBEPCHUTETA.

[Tpu ocBOeHHMM MaTepHalia U BHIMTOJHEHHS 3aITaHHH 10 JUCIUTUINHE PEKOMEHYETCS HCTIOJIh30BaHNE
MaTepuasoB, pa3MeleHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranu3anuu TUCTaHIMOHHON paOOTHI U TPOBEJACHHUH 3aHATUN B PEKUME OHJIAWH MOTYT
HCIOJIb30BATHCA:

cucteMa BusieokoHpepeHIicBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U npeseHTaum‘/'I, ayJJuoO- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHNA,
3aJJaHus JJ11 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIBLHO-TEXHUYECKOH 0a3bl, HEOOX0AMMOM AJIs1 OCYLIeCTBJICHHUS
00pa30BaTEJBLHOIO NPoOLEeCcca M0 AUCHHUILIHHE

Jyst mpoBeieHN s ICKIIMOHHBIX 3aHSATUI: ayIUTOPHS, OCHAIIIEHHAS MMPE3CHTAIIMOHHON TEXHUKOH (TIPOEKTOP,
9KpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIONIUM ITPOTPAMMHBIM 00€CIICUYECHUEM.

Jyst mpoBeieHns TPAKTUYECKUX 3aHATHI: ay IUTOPHS, OCHAIIIEHHAs MTPE3CHTAIIMOHHON TEXHUKOM (MPOEKTOP,
9KpaH, KOMIIbIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM IPOrpaMMHBIM 00€CIIEeYeHHEM, MEJIOBOU (1) UiIu
MapKEepHOH JOCKOM.

Jlyig mpoBeIeHUs TEKYILEro KOHTPOJIS: ay IUTOPUs, OCHAIIICHHAs: MEJOBOM (M) MM MapKepHOW JOCKOM.
JUig rpynnoBbIX (MHAMBUAYAJIbHBIX) KOHCYJIbTALMNA: @y IUTOPUS, OCHAILIEHHAsI IPE3EHTAIIMOHHON TEXHUKOM
(mpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IMPOTrPAMMHBIM 00ECIIEYeHUEM, MEJIOBOMU (1)
UM MapKEepHOU JOCKOM.

Jl1st caMOCTOSTENbHOM pabOThI: ayJUTOPUS TSl CAMOCTOSITEIbHOM paboThl, OCHAIIICHHAs! KOMITBIOTEPHOM
TEXHUKOH ¢ BO3MOXHOCTbBIO MOJAKIIIOYEHHUs K ceTU «IHTepHeT», 00ecnieueHHbI T0CTYIIOM B 3JI€KTPOHHYIO
nH(pOPMaAITMOHHO-00pa30BaTENBHYIO CpEly YHUBEpCHTETA, TomenieHus: Hayanoi 6ubmmorexku [ITHUY

[Tomemenust nayunoi 6uomuorexku [I'HUY mist oGecrieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranbpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TJT00AIBHON KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, KopI.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMITBIOTEPAMH C JIOCTYTIOM K JIOKaJIbHOHM M TTT00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU NIUTEpaTyphl, Kopr.2 aya. 207. O6opyaoBan 1 nepcoHaIbHBIM KOMIBIOTEPOM C



JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. UnuranbHbli 3a1 reorpadudeckoro dakynaprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce koMIbloTephl, yCTAaHOBIIEHHBIE B IOMEIIEHUAX HAYYHON OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducnerii maker Libreoffice.

CrnpaBouHo-nipaBoBas cucreMa «Koncynprantliroc»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
IIpouecchl M anmapaTbl XUMUYECKOH TEXHOJIOTUH

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IIK.3

Baageer 0CHOBHBIMH XUMHNYECCKUMHU, (l)I/I3I/I‘leCKI/IMI/I U TEXHUYCCKHUMH aClIEKTaMHU XUMHYECKOI'0
MNPOMBIINIVICHHOI'0 ITPOU3BO/JICTBA C YI€TOM METOAOB 0e30MmacHOro oﬁpamemm ¢ XUMHYIECCKUMH

MaTepHaJIaMu
Komnerennus IInanupyemble pe3ybTaThl Kputepun oneHuBaHus pe3y1bTaTOB
(MHaUKaTOP) o0y4eHus o0y4eHus
IK.3.2 3HATD ctpykTypy 1 GyHKIIUN HeynosiaerBopure
OnenuBaet XMMHMKO-TEXHOJIOTM4ECKON He 3naeT cTpykTypy U QyHKIUM XUMHKO-

MPOMBIIUICHHBIH 00BEKT
KaK OOJIBIIYF0 XUMHKO-
TEXHOJIOTUYECKYIO
CHCTEMY, TPAMOTHO
OIHCBIBACT €€ CTPYKTYPY
1 QyHKIHH,
MPEJCTABIISACT TUIIOBBIC
peIICHHST XUMHUKO-
TEXHOJIOTHYECKUX 3a/1aY
B 00CTaHOBKE KPYITHOTO
MPOMBIIICHHOTO
TPEIIPUSATHS

CHUCTEMBI.
YMETD npennarate penieHust
JUISl OITUMM3ALUN XUMUKO-
TEXHOJIOTHYECKUX CUCTEM
BJIAJIETDH nHaBbIKOM
OCYIIIECTBIICHUS OIEHKH

3 PEKTUBHOCTU XUMHUKO-
TEXHOJIOTHYECKON CUCTEMBI

TEXHOJIOTHYECKOM cuctemsbl. He ymeer
MpeaJiaraTh PeIeHus! 111 ONTUMHU3ALNH
XUMUKO-TEXHOJOTUYecKuXx cucreM. He Bnageet
HaBBIKOM OCYILIECTBIICHUS OLIEHKH
3¢ (HEeKTUBHOCTH XUMHUKO-TEXHOIOTUYECKOM
CUCTEMBI.

YnoBj1eTBOPUTEIbH
3HaeT CTPYKTYpy U (PYHKIIUU XUMHKO-
TEXHOJIOrMYecKoi cuctemsbl. He ymeer
MpeasiaraTh PeIIeHUs 111 ONTUMHU3ALNH
XUMHUKO-TEXHOJOTUYECKUX CUCTEM U HE
BJIAJICET HABBIKOM OCYILIECTBIICHUS OLIEHKH
3¢ (PEeKTUBHOCTH XMMUKO-TEXHOJIOTUUECKON
CUCTEMBI.

Xopouo
3HaeT CTPYKTYpy U PYHKIIUU XUMHKO-
TEXHOJIOTMYECKOM CUCTEMBI. Y MEEeT IpesiaraTb
penieHus A1 ONTUMHU3ALUU XUMHUKO-
TEXHOJIOTHYECKUX CHCTEM, HO HE BIAJCET
HaBBIKOM OCYIIIECTBIICHHSI OLICHKH
3¢ (HEeKTHBHOCTH XUMHUKO-TEXHOJIOTUIECKOM
CUCTEMBI.
OT1iu4HO

3HaeT CTPYKTYpYy U PYHKIUU XUMHKO-
TEXHOJIOTHYECKOM CUCTEMBI. Y MEET Mpeiararh
perieHus A1t ONTUMU3AIUU XUMHUKO-
TEXHOJIOTHYECKUX CHCTEM U BJIaJIEET HABBIKOM
OCYIECTBIICHHSI OLICHKH 3P PEKTUBHOCTH
XUMUKO-TEXHOJIOTUYECKON CUCTEMBI.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Buja meponpusiTHs NPOMeKYTOYHON aTTeCTANMH ¢ DK3aMEH
Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLieHKa N0 JUCHUIIIMHE B paMKax
MIPOMEKYTOUHOM aTTEeCTAIlH ONPELNIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO NIEpUO/Ia.
MaxkcuMajbHOe KoJIn4uecTBo 0amios : 100

KonBeprauusi 6a/U10B B 0TMETKH

«oTianyHo» - ot 81 1o 100
«xopowo» - ot 61 1o 80
«YOBJIETBOPUTEIBHO» - OT 49 110

60

«HEeYI0BJIETBOPUTEIbHO» / «<He3aYTeHo» MeHee 49 Oaiia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

MK.3.2

OrneHuBaeT MPOMBIIIIICHHBIN
00BEKT KaK OOJIBIIYI0 XUMHKO-
TEXHOJIOTUYECKYIO CHCTEMY,

OCHOBBI TUJPABIIUKH.
TpancnoprTupoBka
XKUIKOCTEN U Ta30B
IIncbMeHHOE KOHTPOJIbHOE

3HaTh KPpUTCPUH TUAPOANHAMUYCCKOT'O
HOI[O6I/ISI,paBHeHI/Ie TUAPOCTATUKU U
THAPOANHAMHUKHU OCHOBHBIC
3aKOHOMCPHOCTHU IMPOTCKAHUA

TPaMOTHO OMHUCRIBACT €€ MeponpusTHe THIPOMEXaHUUYECKUX IIPOLECCOB. 3HATh
CTPYKTYPY U QyHKimHy, YCTPOMCTBA HACOCOB, MEIIANIOK,
MIPEACTABIISIET TUIOBBIC PEILICHUS OTCTOHHUKOB, CEMapaTopOB.
XHMHKO-TEXHOJIOTHYCCKUX 3a7a4 B

00CTaHOBKE KPYITHOTO

MIPOMBIIIICHHOTO MPEITPUATHUS

I1K.3.2 I'mappomexanudeckue Knaccudukanust HEOTHOPOIHBIX CHCTEM U
OnenuBaer HPOMBIIHHCHHBIﬁ IIPOLIECCHI METOJZI0OB pa3acICHUS. Pa3znenenne

00BEKT Kak OOJBUIYI0 XUMUKO- ITucbMeHHOe KOHTPOJIbHOE | HEOJHOPOIHBIX CUCTEM OCAXKICHUEM B
TCXHOJIOTUYCCKYIO CUCTEMY, MeponpusTHe T0JIE ACUCTBUS TPABUTALIMOHHBIX CUJI

IPaMOTHO OIHCHIBACT €€
CTPYKTYpPY U QYHKIIUH,
NPE/ICTABISCT THIIOBBIC PELICHUSI
XUMHUKO-TEXHOJIOTHYECKHX 33]1a4 B
00CTaHOBKE KPYITHOTO
HPOMBIIUICHHOTO PEATIPHSTHSI

(orcrauBanue). Paznenenne
HEOJTHOPO/HBIX CHCTEM OCaXJICHHUEM B
T0JIe ICHCTBUS IICHTPOOCIKHBIX
cwi.Pa3nienenrie HEOMHOPOAHBIX CHCTEM
OCaX/ICHUEM B TIOJIC ICHCTBUS
ANeKTpUYecKuX cuil. Paznenenue
HEOJJHOPOIHBIX CUCTEM (PHIIbTPOBAHHEM.
dwusuveckasi CyIHOCTh, BUJIbI U METO/IbI
($uIBTpOBAHUSI.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IK.3.2

OneHMBaeT MPOMBIIIIIEHHBIN
00BEKT KaK OOJBIITYI0 XUMHUKO-
TEXHOJIOTHYECKYIO CUCTEMY,
TPaMOTHO OIIHCHIBACT €€
CTPYKTYpY B QYHKIIUH,
MIPEJICTABIISCT TUIIOBBIC PEIICHUS
XAMHUKO-TEXHOJIOTHYECKUX 3a7a4 B
00CTaHOBKE KPYITHOTO
MIPOMBINIIICHHOTO TIPEIITPHSITHS

TennonepeHoc.
TennooOMeHHbIE anmapaTsl
ITncbMeHHOEe KOHTPOJIbHOE
MeponpusiTie

BrimapuBanue. Haznauenue u cyimHocTh
MIPOIIECCOB BBITAPUBAHMS. 3HAUCHUE
MPOIIECCOB MAaCCONEPEHOCA B XUMHUYECKOM
texHosioru. CrtaTuka mporeccoB
MacconepeHoca. MarepuasabHbie OaaHChI
IpoIeccoB MaccorepeHoca. Kunernka
MPOIIECCOB MaCCOIEPEHOCA.

IIK.3.2

O1eHUBaeT MPOMBILIUICHHBIH
00OBEKT KaK OOJIBIIYI0 XUMHKO-
TEXHOJIOTUYECKYIO CUCTEMY,
IpaMOTHO OIUCHIBAET €€
CTPYKTYpPY H (QYHKIIUH,
NPE/ICTaBISET THITOBBIE PELICHUS
XMMHKO-TEXHOJIOTHYECKHX 33]1a4 B
00CTaHOBKE KPYITHOTO
MIPOMBITITICHHOTO TPEIITPUSTUS

TennooOMeHHBIE TPOLIECCH U
armapaTsl

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

OCHOBHBIE 3aKOHBI MEXAaHUKHU TBEP/IbIX
Ten. OCHOBHBIE anmapaThl JUIs
OCYIIECTBJICHUS MPOLIECCOB U3MENIbUCHUS U
KJ1acCU(KallMU TBEPIbIX MAaTEPHUAJIOB.

MK.3.2

OneHuBaeT MPOMBIILICHHBIN
00OBEKT KaK OOJIBIIYI0 XUMHKO-
TEXHOJIOTUYECKYIO CHCTEMY,
IpaMOTHO OITUCHIBAET €€
CTPYKTYpY U (yHKIIHH,
IPE/CTaBIsIeT TUIIOBBIE PELICHUS
XMMHUKO-TEXHOJIOTHYECKUX 3a]1a4 B
00CTaHOBKE KPYITHOI'O
NPOMBIIUICHHOTO MPEATPUSTHSI

Maccobomen. MaccoOMeHHbIE
MPOLIECCHI U ammapaThl
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

OcHOBHBIE 3aKOHOMEPHOCTHU
MaccOOOMEHHBIX MPOLIECCOB XMMUYECKOM
texHozioruu. Knaccupukanus
MacCOOOMEHHBIX MPOLIECCOB.

I1K.3.2

OueHuBaeT MpOMbIIIIEHHBIN
00BEKT KakK OOJBIITYI0O XUMUKO-
TEXHOJOTMYECKYIO CUCTEMY,
IpPaMOTHO OITUCHIBAET €
CTPYKTYpYy B (QYHKIIUH,
MIPEJICTABIISIET TUIIOBBIE PELICHUS
XMUMHUKO-TEXHOJIOTHYECKUX 3a]1a4 B
00CTaHOBKE KPYITHOTO
MIPOMBINIJICHHOTO TIPEITPHSITHS

HroroBoe KOHTpOJILHOE
MEPOIPUATHE

HTorosoe KOHTPOJIBbHOE
MeponpusiTie

3HaHUE TEOPETUYECKUX OCHOB TUIIOBBIX
MPOLECCOB XUMUYECKOW TEXHOJIOTHHU
(MexaHU4eCKHX, THIPOMEXaHUUECKHUX,
TEIUI0- 1 MaCCOOOMEHHBIX) U TIPUHIIUIIOB
UX MOJIETMPOBAaHUs, yMEHHUE POU3BOIUTH
PacuCThbl OCHOBHBIX ITPOLICCCOB U
anmnapaToB XMMHYECKOW TEXHOJIOTMH C
HCIOJIb30BAHUECM CITPABOYHLIX TAHHBIX.

Crneunpuxkanusa MeponpusTHI TEKyILIEro KOHTPOJIS

OcHoBbI rupaBauKi. TpaHCIOPTHPOBKA KUIKOCTEH U ra30B

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEXKYTOUHOM arTecTanuu: 1 gaca




VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 12
IIpoxoaHoii 6an: 6

IToxa3zaTenn oneHMBaHUA

Baaasl

B 3amaue Nel ykaszaH npaBUIbHBIA YUCICHHBIN pacyeT U MOJYYEHHBIH YMCIOBO OTBET

B 3amaue Nel yka3zaHbl BCe € IMHULIBI U3MEPEHUS

B 3agade Nel npu pemiennn 3aa4u HE TOMYIIEHO OMTUOOK B (hOpMyJiax U €IMHUIIAX U3MEPECHHS

B 3amaue Ne2 ykazan BEpHBII X011 pelICHUS

B 3amaue Ne2 ykazaH npaBUIbHBINA YUCICHHBIN pacyeT U MOJYYEHHBIH YUCIOBO OTBET

B 3agaue Nel ykazan BepHBII X0/ pelIICHUS

B 3agade Ne2 npu pemiennn 3aa4u He TOMYIIEHO OMUOOK B (hOpMYyJIax U €IMHUIIAX WU3MEPECHHS

B 3amaue Ne3 ykazan BEpHBI X0/ pelICHUS

B 3amaue Ne3 ykazaH npaBUIbHBINA YUCICHHBIN pacyeT U MOJYYEHHBIH YMCIOBOM OTBET

B 3agaue Ne3 ykazaHbl Bce € IMHULIBI U3MEPEHUS

B 3agade Ne3 npu pemiennn 3aa4uu He TOMYIIEHO OMTHOOK B (hOpMyJiax U €IMHUIIAX U3MEPECHHS

B 3amaue Ne2 ykazaHbl BCe € IMHULIBI U3MEPEHUS
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I'mapomexannyeckue nNpoueccsl

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUYHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 10
[IpoxonHoii 6amn: S

IToxa3zaTen oneHMBaHUA

Baaasl

HpaBI/IHBHOC pPEUICHUEC OAHOI'0 BOIIPOCa U3 20 BOIIPOCOB TE€CTa

Tennonepenoc. Tenoo0MeHHbIe anMapaThl

[Ipo10mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENEHNSI MEPOIIPUATHUS: B YaChl AyAUTOPHOH padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 12
IIpoxoaHoii 6ain: 6

IToxa3zarean oneHMBaHUA

Baaasl

B 3amaue Nel ykazan BepHBII X0/ pelIeHUs

B 3agaue Nel ykaszaH npaBUIbHBIA YUCICHHBIM pacyeT U MOJYYEHHBINH YMCIOBOM OTBET

B 3agaue Nel ykazaHbl Bce € IMHULIBI U3MEPEHUS

B 3amaue Nel mpu perienuu 3aauu He AOMYIIEHO OMKO0K B popMyiaX U €AMHULIAX U3MEPEHUS

B 3amaue No2 ykazaH BEpHBII X0/ pelICHUs

B 3amaue Ne3 mpu perienuu 3aauu He AOMYIIEHO OMKUO0K B popMyiaX U €AMHULIAX U3MEPEHUS

B 3amaue Ne2 ykazaHbl BCe € IMHULIBI U3MEPEHUS

B 3amaue Ne2 mpu perienuu 3aauu He AOMYIIEHO OMUO0K B popMyiaX U €AMHULIAX U3MEPEHUS
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B 3amade Ne3 yxazaH BEpHBII X0 pelICHUs

B 3anmade Ne3 ykazaH npaBUIIBHBIN YMCIEHHBIN pacyeT U MOJIYUYEHHBIN YUCIOBOM OTBET

B 3amade Ne3 ykazaHbl Bce eAMHUIIBI M3MEPEHUS

B 3anmaue Ne2 ykazaH npaBUIIBHBIN YMCIIEHHBIN pacyeT U MOJIYUYEHHBIN YUCIOBOM OTBET
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Tennoo0MeHHBbIe MpoOLIECCHI M ANINIAPATHI

[Tpo0IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTtTecTanuu: 1 9aca

Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI CAMOCTOSITEIbHOI PadoThI
MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONIPUATHE IPOMEKYTOUHOM aTTecTanuu: 16
[Tpoxoxnoii 6amt: 7

IToxa3zarTen oeHUBAHUA

Bajaabl

ITpaBrIIbHBII OTBET Ha OJMH BOIIPOC TecTa (Bcero 16 Bompocos)

MaccoomeH. MaccoOMeHHbIE MPOLECCHI U ANNAPATHI

[TpoaomKUTeN HOCTD TPOBECHUS MEPOTIPUSATHS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca

Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOMH padoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 10
[TpoxoxHoii 6amt: 5

IToxa3zarTenn oeHUBaAHUA

Bajaabl

ITpaBmiibHOE penieHne oaHOro Bonpoca u3 10 Bompocos Tecta

ITpaBmiibHOE pelieHre 0HOTo Bompoca u3 20 BOIIpocoB TecTa

HToroBoe KOHTPOJIHLHOE MEPONIPUSITHE

[TpoaomKUTeT HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTallNU: 2 Yaca
YcnoBus mpoBeeHUSI MEPOTIPUATHS: B HACHI CAMOCTOSITEILHON PadoThl
MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 40
[Tpoxoanoii 6amt: 20

IToxa3zaren oeHNBaAHUA

Bajaabl

B Bompoce No2 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHS MPOIIECCOB

B Bompoce No2 3HaeT yCcTpOWCTBO M MPUHIIMI ACHCTBUS anapaTyphl JJIs TPOBEICHUS MPOIECCOB

B Bompoce Nel 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHS MTPOIIECCOB

B Bompoce Nel 3HaeT ycTpoWCTBO M MPUHIIMI ACHCTBUS amnapaTyphl JJIs IPOBEICHUS MPOIECCOB

B Bomnpoce Ne3 (3a7aua) ykazaH npaBUIIbHBIN YUCICHHBINA pacyeT v MOJYyYEHHBIM YUCIOBOM
OTBET
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B Bonpoce Nel BiiajieeT OCHOBHBIMH METOAAMM PacueTOB IPOLIECCOB U alllapaToB

B Bompoce Nel yka3zeiBaeT (popMyIibl 1 pUCYHKHU MPH OMUCAHUU CYIIIHOCTH IPOLIECCOB

B Bompoce Ne2 yka3zpiBaeT (popMyIibl 1 pUCYHKHU MPH OMUCAHUU CYIIIHOCTH IPOLIECCOB

B Bonpoce Ne3 (3aaua) yka3zaH BEpHBIM X0/ peILICHUs

B Bonpoce Ne2 BiiazieeT OCHOBHBIMH METOAAMH Pacu€TOB MPOLIECCOB U alllapaToB

N N N N DN




B Bonpoce Nel ymeeT nintocTpupoBaTh TEOPETUUECKUE NIOJIOKEHUS KOHKPETHBIMU ITPUMEpPaAMU

B Bompoce Nel oTBeyaeT caMOCTOATENFHO 03 HABOASAIINX BOPOCOB MPETOAABATENS,
JE€MOHCTPUPYsI ITyOuHY 3HaHUI

B Bompoce Ne3 (3amava) mpu pemeHru 3a1aud He JOIMyCTHII OITHOOK B (hOpMyJiaX U eIUHHUTIAX
HU3MEpEHHUS

B Bonpoce Ne3 (3amava) ykazaHbl €AMHHIIBI H3MEPEHUS

B Bonpoce Ne2 ymeeT aHanM3upoBaTh COCTABISIOLINE YPABHEHUH U1 pacueTa IpoLecCcoB

B Bonpoce Ne2 usnaraet Marepual TpaMOTHBIM SI3bIKOM B OIPEAEIIEHHOM JIOTHYECKOM
MOCJIE0BATENBHOCTH, TOYHO UCIIOJIb3YsI TEPMUHOJIOTUIO U CUMBOJIUKY

B Bonpoce No2 ymeeT nintocTpupoBaTh TEOPETHUECKUE TOJI0KEHUSI KOHKPETHBIMU ITPUMEpPaMU

B Bompoce No2 oTBedaeT caMOCTOSTEIPHO O€3 HaBOISAIINX BOTIPOCOB MIPETIO1aBaATEs,
JEMOHCTPHUPYsI TTTyOUHY 3HaHUH

B Bompoce No2 nipu 0TBETE HE JOMYCTUIT HEJOUYETOB (HECYIIIECTBEHHBIE HETOYHOCTH U
HEOPEKHOCTH B 3anucu GopMyI, cXeM, rpahuKoB, HEJOCTATOUHAS MTOJHOTA WILTIOCTPATUBHBIX
M300paKeHUi)

B Bonpoce Ne2 npu oTBeTe HE TOMYCTUII IPyObIX OIIMOOK (HE3HAHWE OCHOBHBIX MOHSTHH,
3aKOHOB, OCHOBHBIX CBOMCTB M HEYMEHUE UX NMPUMEHATh, HETOHUMaHHE (PU3MUECKOrO CMBICIIA
MOHSITUN U SIBJICHUIN)

B Bompoce Ne3 (3aaya) mpu pelieHnu 3aa4u He JOMyCTUII HEJOUETOB (HECYIECTBEHHbIC
HETOYHOCTU U HEOPEKHOCTH B 3aIIUCH (POPMYJI, HEJOCTATOUHOE 0OOCHOBAHHE PEIICHHUS 3a]1a4H)

B BOIIPOCC Nel YMCCT aHAJIM3UPOBATH COCTABJIAIOIINC ypaBHeHI/Iﬁ IJIg pacyucTa nmpoueccoB

B Bompoce Nel mpu oTBeTe HE TOMYCTHII IPyObIX OMIMOOK (He3HAHWE OCHOBHBIX MOHSITHIA,
3aKOHOB, OCHOBHBIX CBOMCTB M HEYMEHHE UX MPUMEHSTH, HEIOHUMaHNUEe (PU3NYECKOTO CMBbICTIA
MOHSATUIN U ABJICHUI)

B Bompoce Nel nipu oTBeTE HE TOMYCTUIT HEOYETOB (HECYIIIECTBEHHBIE HETOYHOCTH U
HEOPEKHOCTH B 3anucu GopMyd, cXeM, rpauKoB, HEAOCTATOUHAS MOJIHOTA WILTIOCTPATUBHBIX
N300paKeHM)

B Bomnpoce Nel uznaraet matepuan rpaMOTHBIM SI3bIKOM B OIIPEIENIEHHOMN JIOTHYECKOM
MOCJIEI0BATEIbHOCTH, TOYHO UCIIOJIb3Ysl TEPMUHOJIOTHIO U CUMBOJIUKY




