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1. IlepeueHpb MIaHUPYEMBIX PE3yNIbTATOB OOYUYEHMS MO AMCUUIIIMHE, COOTHECEHHBIX C IJIaHUPYEMbIMHU
pe3yabTaTaMu OCBOCHUS 00pa3oBaTeIbHON MPOrpaMMbl XUMHS
B pesynbsrate ocBoenust OIIOII GakanaBpuaTa 00y4aromuics TOJDKEH OBIAJETh CICAYIOIMUMH PE3yJib-

TaTaMn O6y‘-ICHI/ISI 0 JUCHUIIIINHE:

Konpr kom- | Conepxkanne  komme- | Pesynbprar oOyueHus

METECHIINU TEHINHI

OIIK-1 CIIOCOOHOCTBIO uc- | 3HaTh: COBPEMEHHBIN YPOBEHb Pa3BUTHUS HAYKU U TEXHUKH.
II0JIb30BAaTh  IIOJy4€H- | YMETh: aHAJIIN3UPOBATh HAKOIUICHHBIN OIBIT B XUMUYECKOU TEX-
HbIC 3HAHHUS TEOPETU- | HOJIOTUH, IPUMEHITh TEOPETHUECKUE 3HAHMS B 001aCTH (HUHUKU
YECKMX OCHOB (yHAa- | U XMMHUHU I aHalIW3a M MCCIEJOBAaHUS OCHOBHBIX XHMHKO-
MEHTAJIbHBIX DPAa3/eJIOB | TEXHOJIOTMYECKUX IIPOLIECCOB.

XUMHUM IIpU pelleHuu | Bnagers: HaBbIKaMU NIEPEOLIEHKH HAKOIUIEHHOT'O OIBITA U TBOP-

npodeCCHOHATBLHBIX YEeCKOT0 aHaJi3a CBOUX BO3MOXKHOCTEH, OCHOBaMHU TEOpHH (PyH-

3ajad4; JTAMEHTAJIbHBIX pa3fesioB XUMUM U (PU3UKH; HABBIKAMH pacyera,
aHaJIM3a U HCCJIENOBAaHUS OCHOBHBIX IPOU3BOJCTBEHHBIX IPO-
1LIECCOB.

OIIK-6 3HAaHMEM HOPM TEXHHU- | 3HATh: HA3HAUEHHE y4eOHO-HAYYHOU ammapaTypbl, HOPM TE€XHH-
KM 0e30macHOCTH M | KM 0€30IaCHOCTU M IPUHLMIBI pabOThl HA COBPEMEHHOU yuel-
YMEHHMEM peaJn30BaTh | HO-HAYYHOU ammapaType, pU3NYecKue U XMMHUYECKHUE CBOMCTBA
uX B J1aOOpaTOPHBIX M | BEILIECTB.

TEXHOJIOTUYECKHUX YMeTh: UCIoNb30BaTh anmnapaTypy Ajs UCCIIEeI0BaHUS THApPOMeE-

YCIIOBUSAX XaHUYECKUX, TEIUIOBBIX U MAaCCOOOMEHHBIX MPOLECCOB B XUMHU-
YEeCKOM TEXHOJOTMH C Y4€TOM HOpPM TEXHHKH O€30MacHOCTH,
IIPUMEHATH 3HAHUS O BPEIHBIX U ONACHBIX CBOMCTBAaxX BEILLECTB
npu paboTe ¢ HUMH, IPOBOJUTH OLIEHKY BO3MOXKHBIX PHUCKOB.
Brnaners: HaBbikaMM pabOThl HA COBPEMEHHOH y4ueOHO-Hay4HOI
anmnaparype Ipu MPOBEJECHUH HCCIET0BAaHUN OCHOBHBIX XHMH-
KO-TEXHOJIOTUYECKUX MPOLIECCOB, HABBIKAMHU ITPOBEJIECHUS OLICH-
KM BO3MOXKHBIX PUCKOB IpU paboTe ¢ XUMUYECKUMH BEIIECTBA-
MHU.

K-8 CIOCOOHOCTBIO uc- | 3HaTh: OCHOBHBIE XUMUYECKUE, (PU3UIECKHUE U TEXHUUECKHUE ac-
II0JIb30BAaTh OCHOBHBIE | MIEKThl XUMHUYECKOIO MPOMBIIIJIEHHOTO NTPOU3BOJCTBA C YYETOM
3aKOHOMEPHOCTH  XHU- | CBIPhEBBIX U SHEPT€TUYECKUX 3aTparT.

MHUYECKOM Hayku | | YMeTh: NPUMEHATh 3HaHHA OO0 OCHOBHBIX TEXHOJOIMYECKHX

(byHIaMeHTaJIbHbIE npoueccax sl pelIeHUs TEOPEeTUUYECKUX M MPAaKTHUYECKUX 3a-

XUMHUYECKHE IIOHATHUSA | Jad.

OpU  peleHuH KOH- | BianeTs: METOAMKON OIEHKH HEOOXOAMMBIX ChIPhEBBIX U 3HEp-

KPETHBIX  IPOU3BOJ- | TETUYECKUX 3aTpaT JUIsl PELICHHUs TEOPETUYECKUX U IpaKTH4e-

CTBEHHBIX 33/a4 CKMX 3aJad 0pU  PACCMOTPEHUU  OCHOBHBIX  XHMHKO-
TEXHOJIOTMYECKHUX IPOLIECCOB.

[1K-9 BJIQJICHUEM HaBBIKAMHM | 3HAaTh: METOJUKY pacyeTa OCHOBHBIX TEXHMUYECKHX MOKa3zaTenen
pacuera OCHOBHBIX | TEXHOJIOTHYECKOIO IpoLecca
TEXHUUYECKHUX [OKa3a- | YMETh: pacCCUUTHIBATh OCHOBHBIE TEXHUYECKUE MTOKA3ATEIH TeX-
Tele  TEXHOJOrH4Ye- | HOJIOTMYECKOTo Mpolecca
CKOTo mporecca Brnaners: HaBblkaMH pacdeTa OCHOBHBIX TEXHHUYECKHUX IOKa3a-

TeJed TEXHOJIOIMYECKOro npouecca

IT1K-10 CITOCOOHOCTBIO aHaJU- | 3HaTh: OCHOBHBIE XUMHUYECKUE, (U3HMUECKUE U TEXHUUYECKHUE ac-
3UpOBaTh IIPUYMHBI | IEKTHl XMMHYECKOIO ITPOMBIIIIEHHOTO MTPOU3BOJCTBA C YUYETOM
HapyILICHHH IapaMeT- | CBIPbEBBIX M DHEPIETUYECKUX 3aTpaT
POB TEXHOJIOTMUYECKOTO | YMETh: MPUMEHSTh 3HAHUS O XMMHUYECKUX IPOM3BOACTBAX IS
nporecca U (GopMylu- | MPeAyNpPEeKICHUS U YCTPAaHEHUs NIPUUYUH HApYIIEHUH napameT-
poBaTh PEKOMEHJALMH | POB TEXHOJIOIMUECKOTO MpOIieCca.

o ux npenynpexzae- | BraaeTs: MeTOaUKON aHaau3a NPUYMH HApPYIICHUN apaMeTpoB




‘ HHUIO U YCTPAaHCHUIO ‘ TEXHOJIOTHYCCKOTI'O IMponecca

2. Mecto mucuuniaudbl B cTpykType OINOII 6akanaBpuara

JucuunnmHa «XuMHu4ecKasl TEXHOJIOTUS 3aMbIKAeT B YHUBEPCUTETCKOM 00pa30BaHUU 0a30BYIO MOJIIO-
TOBKY CTYJCHTOB 110 OCHOBHBIM XHMHUYECKUM JUCIMIUIMHAM M OTHOCHUTCS K 00s3aTeNbHOM yacTu y4yeo-
HOT'O IIMKJIa AMCUUIUIMH OakanaBpuara. M3yuaercs naHHas IMCLUILIMHA Ha 3 Kypce B 6 cemecTpe.
BaxHo#t 0cOOEHHOCTBIO AUCHUIUIMHBI SBISETCS AaKTUBHOE MCIOJIB30BAHUE M YIIyOJIeHHE TeX 3HAHWUU U
HaBBIKOB, KOTOPbIE CTYAECHThI IPUOOPETAIOT MPU U3YYEHHH MPEALIECTBYIOIINX XUMUYECKUX JUCLUIUINH,
Takux Kak «O0mas xumusy, «Heopranuueckass XumMus», «AHaIUTHUECKaAsT XUMEs», «OpraHudeckas Xu-
MUY, «XUMHYECKash TEPMOAMHAMHKA», «XUMHUYECKash KUHETHUKa», a TaKXKe IUCHMIUIMH (U3UKO-
MaTeMaTH4ecKoro npopmist: «Puznyeckre OCHOBBI MEXaHUKNY, «MaTeMaTHUeCKui aHaIHu3».

JUis yCremHoro OCBOEHMs IUCLMILIMHBI OO0Y4aroIMMCs HEOOXOJUMO 3HATh KJIacChl XMMHUYECKUX Be-
IIECTB, CBOMCTBA HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB, 3aKOHbl PaBHOBECHS, OCHOBHbBIE 3aKOHBI
TEPMOJIMHAMUKH, MEXaHUKH, OCHOBBI JU(PPEepeHIINaTIbHOIO U HHTETPAIbHOTO HCUUCIICHHUS.

[losnydyeHHble 3HaHUSA U HaBBIKM HEOOXOJIMMBI OOYYaIOLIMMCSI HE TOJIBKO JJISl NMIPOXOKICHUS IPOU3BOJI-
CTBEHHOM NMPaKTHKHU U B UX MOCIEBY30BCKOW MPO(ECCUOHATIbHON NEeSITeIbHOCTH (XMMUYECKOE IIPOU3BO/I-
CTBO, HAY4YHO-HMCCIIE0BATEIbCKUE U 3aBOJICKUE JJTADOPATOPHUM), HO TAKXKE MOJIE3Hbl B U3YUYEHUU JIPYTHX
(U3UKO-XMMUYECKUX JUCLUUIUINH, IPH BHIOJHEHUN BBITYCKHON KBaJIU(UKALIMOHHON paboThl, B HAyYHO-
UCCJIEIOBATEIbCKOM paboTe IO rpaHTaM M Hay4HbIM IIpOrpaMMmam.

3. Oobem AUCHUIIJIMHBI B 3a4Y€THBIX €IMHUIIAX ¢ YKA3AaHUEM KOJIU1YECTBA aKAICMUIECCKHUX YacoB,
BBIACJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqamnmxcﬂ C rmpenoaaBarTtejiemM (l'IO BHJIaM 3aHﬂTI/II7[) H HA
CaMOCTOATEIBHYIO paGOTy oﬁyqaloumxcﬂ

OO01mast Tpy10eMKOCTh JTUCIUTIIMHA COCTABIISAET 5 3a4eTHBIX eauHull, 180 akaeMUIecKiX 4acoB.

3.1. O0béM TUCHUILIHHBI 0 BUIAM y4eOHBIX 3aHATHH (B Yacax)

Bupl yueOHBIX 3aHSTHI O0BeMm, yac

OO011ast TPYA0EMKOCTh AUCHUIIMHBI 180

KonrtakTHas paboTta oOyuaromuxcs ¢ mpernogaBaTeneM (1o BUAaM YYeOHBIX 3aHS-
THIN)

AymuTopHas pabota (BCero): 90
B T. YHCJIE:

Jlexumn 36
CeMuHapBbI, TPAKTUIECKHE 3aHATUS

JlaGopatopHble paboThI 54
B T.4. B aKTUBHOW U MHTEPAKTUBHOM popmax 54

BueaynutopHas pabora (Bcero):

KypcoBoe npoexktupoBanue

B toMm uncne WHJIWBHUYyaJIbHAA pa60Ta o6yqa101u1/1xc;1 C MPEroaaBaTciIcM

CamocrosiTenpHast paboTa o0yJaronuxcst (BCero) 54

Bun mpomMexxyTouHo# arTecTarnuu ooyJaromerocs (IK3aMeH) 36




4. Conep:xanye JMCHUILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/iesiaM) ¢ YKa3aHHeM OTBeeHHO-
ro0 HAa HUX KOJHYeCTBA aKAleMHYeCKUX YaCOB U BU/IOB y4eOHbIX 3aHATHIH

4.1. Pazaenpl AMCHUILIAHBI (MOIYJIsI) M TPYA0EMKOCTD 110 BHIaM Y4eOHBIX 3aHATHII (B aKajgeMuue-
CKHMX 4acax)

:é( Bunpl ydeOHBIX 3aHSATHN, BKIIOYAs
g:"g‘ CaMOCTOSITENIbHYI0 paboTy 00ydaro-
= 3 muxcA nu TPYAOCMKOCTH (I)OpMBI Te-
No 5 B (B gacax) KYIIETO KOH-
. Paznen JlucuuminHb g S ayIUTOPHBIE y4eO- | CaMOCTOS- TPOJS  ycIie-
o HBIC 3aHSATHS TeIbHAs  pa- | BAEMOCTH
BCETO JIEKIIUU | IPaKTH- bora 00y4a-
YECKHUE HOHIUXCs
3aHATHS
1 Teopernueckas 6aza wu | 24 8 14 10 3amura 51a0.
METO/OJIOTUS  XUMUYe- pabor.
CKOH TEXHOJIOTHH
2 ['mapomexaHuyeckue 28 8 14 16 3ammra 71a0.
MIPOIIECCHI U anmaparhl paboThI; WH.
3a7aHus.
3 TennoBele mpouecchl u | 28 10 12 16 3amura 51a0.
arnaparsl paboThl; HWHI.
3aaHuA.
4 Maccoobmennbie  Tpo- | 28 10 14 12 3amuTa 71a0.
IIECChI M aImapaThbl paboThI; WHI.
3a7aHus.

4.2 ConepxaHue TUCHUILIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jienam)
No | HaumenoBanue  pasnena | ComepxaHue

JUCHHUTIIIUHBI
1. Teopernueckas 6a3za 1 METOAOJIOTUSI XUMUYECKON TEXHOJIOTUU

1.1 | IlpeamMer ¥ 3ajauu XUMUYECKON TEXHOJIOTUU

[ToHsiTHE XMMHUYECKON TEXHOJIOTMU. YYEHHUE O MPOLECCaxX U almaparax — AIpo Kypca XUMUYECKOU
TexHOoJ0ruu. OCHOBHBIE 33[]a4l HAYKH O MPOLIECCaxX U allaparax: YIydlleHUue NEHCTBYIOIUX IPo-
U3BOJICTB, NPOEKTUPOBAHUE HOBBIX IMPOU3BOJCTB, NMPOEKTUPOBAHHWE HOBBIX allllapaToB, Hay4YHO-
uccuenoBarenbckue padoTel. Kiaccudukanus oCHOBHBIX MPOU3BOACTBEHHBIX MPOIIECCOB: MO CO-
JIEP’KaHUI0, 10 U3MEHEHUIO NTapaMeTPOB BO BPEMEHH, 110 OpPraHU3alINH.

1.2. \ TeopeTnueckrne OCHOBbI XUMHUYECKOW TEXHOJIOTHH (OCHOBHbIE 3aKOHBI)

3aKOHBI COXpPAHEHHS] OCHOBHBIX CYOCTaHUMN B XMMHUYECKON TEXHOJOTHMH: MAacChl, SHEPTrUHU, UM-
nyabca. 3aKOHbl paBHOBecus. OCHOBHBIE 33aJauM, pelIacMble MPU MOMOIIHM 3aKOHOB PAaBHOBECHS.
VYcnoBust TepmoanHamMudeckoro paBHoBecus. [IpaBmno (a3 ['mb606ca. Mexanndeckoe W TEIJIOBOE
paBHOBecue. PaBHOBecre B MacCOOOMEHHBIX IpOLECCax, XUMUUECKUN MoTeHIMan. BeiBoa Teope-
TUYECKUX JIMHUM paBHOBeCHs Ha npuMepe 3akoHOB I'enpu u Payns. 3akonsl nepenoca. [lorennna-
Bl TIEPEHOCA, TPATUEHTHI TOTEHIMATIOB nepeHoca. OOmmii BU ypaBHEHUH nepeHoca cyOCTaHIIH.
O6mHOCTh KO0(DPUITMEHTOB B ypaBHEHUsIX TepeHoca. 3akoHbl Puka, Dypee, HproToHA (BA3KOTO
TPEHUS).

1.3. ‘ Teopust mogo0ust 1 MOJETHPOBAHNE

Teopus mogobust u MmoaenupoBanue. CylHOCTh METOJIOB MAaTEMaTUYECKOT0 MOJETUpOBaHus. Mo-
JIeTUPOBAaHME HA KOMHUAX, MOJENAX amlapaToB M UX yacTed — ¢usmueckoe mMonaenuposanue. Cum-
IUIEKChI, MHBAPUAHTHI 11000Ms. MoenupoBaHue ¢ UCIOIb30BaHUEM 0000IIEHHBIX KOOPIUHAT, OC-
HOBHbIE KpUTEPUH MOA0OUS B THMIPOMEXaHUYECKUX Ipoueccax: PeitHonbaca, @pyna, Ditnepa, ro-
MOXpOHHOCTH. KputepranbHble ypaBHEHHUSI.

2. \ I'nipoMexaHMuEeCKHe TPOLECCH] U annpapaThbl




2.1. | Teopernueckme OCHOBBI THAPOCTATHKH M THIPOMEXAHHKH

I'mapomMexaHuka, OCHOBHBIE MOHATHS U 3a7a4l. BHYTpeHHSs1 U BHEILIHSS THAPOMEXaHUKA. JKBUBa-
JeHTHbIN (9 (PEeKTUBHBIN) NUaMeTp CedeHHs KaHalla, TpyOOnpoBO/ia; SKBUBAJICHTHBIA AMAMETp Te-
Jla, YaCTHUIIbl. YPaBHEHUE HEPA3PBIBHOCTU MOTOKA — YACTHBIA CIydaid 3aKOHA COXPAHEHHS MACCHI.
OCHOBHOE ypaBHEHHE T'UJIPOAMHAMUKN: CUCTEMA ypaBHEHUM Ditiepa, ypaBHeHus HaBbe-Crokca.
I'mapocratuka. OCHOBHOE ypaBHEHHE THAPOCTATUKHU (3akoH [lackans) u ero mpakTuueckoe npume-
HEHUE: pacyeT JaBJICHUs Ha JHO U CTEHKHU pe3epByapa, M3MEPEHUE KOJINYECTBA KUJKOCTU B pe3ep-
Byapax, U3MEpPEHUE 1aBJICHUS B pE3€pByapax.

2.2. | OcHOBHOI 3aKOH THIPOMEXAHHKH H €0 IPUMEHEHHE

VYpaBHeHue bepHyiu u ero npuMeHenue. Vereyenue )KuaKoCTU U3 OTBEPCTUH pe3epByapoB. I ua-
paBJIMYECKNE METOJBI U3MEPEHMS PACX0Ja KUAKOCTEH M ra3oB. ['MapaBinueckoe CONPOTHUBIICHUE
TpyOomnpoBoJ0B U ammaparoB. YpaBHenue Ilyaseitns, ypaBuenue [lapcu. Ilotepu naBnenust npu
NepeKayuBaHUU JKUAKOCTEH M razoB. Pacdyer nuamerpa TpyOoInpoBOnOB amnmnapaToB. [IpuHIMITEI
pacyera MOLIHOCTH HACOCOB.

2.3. \ BHemHss ruipoMexaHnKa, MPOIEeCcChl OCAXKICHUS

3amavya 00TeKaHUs KUIKOCTHIO TBEPABIX TEJl, OCHOBHBIC KpUTEepUH 1moaoous: Pelinonbaca, Diinepa,
Apxumena, Jlsmenko. OCHOBHBIC PEXHMBI OOTEKaHHSA. 3aKOHBI TpeHHUs W ocaxacHus CTokca.
OO0O0OIICHHBIH MOAXO0M K PEIICHUIO 33a7aui 00TEeKaHUs I BCeX PekUMOB. OCHOBHBIC THITBI HEOJ-
HOPOJIHBIX CHUCTEM: CYCIEH3WH, dMYJIbCUHU, TIEHBI, MbUIb, ObIM. [loHSITHE O MeTomax pa3aencHHs.
Ocaxzaenue u orcrauBaHue. OCHOBHBIE TUIBI OTCTOMHHUKOB HEMPEPHIBHOTO U MEPHOIUYECKOTO
nevicteus. [Ipumepsl pacyera OTCTOMHUKOB.

2.4, ‘ I{enTpudyruponanue

HentpudyrupoBanne. OCHOBHBIE NPHUHLIUIEI, Ha3HaueHHEe. LleHTpoOexkHoe yckopenue. Daktop
paszznenenus. OcoOEHHOCTH pacdyeTa BpEMEHM Mpoliecca, pacyeT JaBJICHUs Ha CTEHKU LIEHTpUQyru.
OCHOBHbBIE KOHCTPYKIIUHU LIEHTPUQYT, CENapaTOpPOB, LIUKIOHOB.

2.5. ‘ I[BI/I)KCHI/IG KUIAKOCTH 4YCPE3 ITOPUCTHIC CJION

JIBukeHue )KMJIKOCTEH U ra3oB uepes nopucteie ciou. ConporusieHue nopuctoro cios. Koapopu-
IUEeHT TpeHus. MoauduuupoBanHblii kputepuil PeitHonbaca. ['uapoarHaMuka nceBao0KuAKEHHbBIX
cioes. [Iponecc dunbrpoBanus. Jpmwxkymue cuibl. ConpoTUBIEHUE Ocanaka, GUIbTpa. YaenbHOe
comnpotuBieHue. dOuznyeckuil cMbICT BEIWYMH CONPOTHUBIEHHs (ocaaka U (uiabTpa). OCHOBHOE
ypaBHeHUe punbTpoBaHus. OCHOBHBIE CITIOCOOBI OIpeieeHHs] KOHCTAHT (punbTpoBanus. [Ipombli-
JIeHHbIe (PMIIBTPOBAJIbHBIE alllapaThl HEMPEPHIBHOTO U MEPUOIMUYECKOr0 NeHCTBHUSI.

HpaKTI/I‘-IGCKI/Ie u na60paT0prle 3aHATHUSA 110 TEMC «FHI{pOMGX&HI/I‘IeCKI/IG IMPOUECCCHI U alrapaTb»

Pacuer conpoTuBieHNs THAPOMEXaHUYECKON CETH.

PacueTsl M0 OCaXIE€HUIO YACTHUIL! pacyeT BPEMEHHU OCaXJEHHs, pacueT pa3MepoB 4acTHl], pacdyer
I1apaMeTpOB OTCTONHUKOB.

HenTpudyrupoBanue: pacyer napameTpoB LEHTPUPYT, pacUeT CKOPOCTH OCAKIACHHUS.
OunpTOpBaHME: pacyeT MapamMeTpoB Ipolecca (UITEpOBaHUS (BpeMsi (QUIBTPOBAHUSA, CKOPOCTh
bunbTpOBaHMS, BpeMsl IPOMBIBKH).

JlaGoptatpHas pabota: VccienoBanue mpolecca MceBI00KIKEHHUS U ONpeIesIeHUe XapaKTepPUCTUK
HOPHUCTOTrO CIJIOSL.

3 TennoBwie IMMPONCCChI U allllapaThbl

3.1 | OcHOBEHI TemIoONEepeayn

OcHOBHbIE MOHATHUS U MOJIOKEHUS. Bupl TemnoTsl, TeroeMKocTs. OCHOBHBIE CIIOCOOBI Nepeaaun
TEIUIOTHI: TETJIONPOBOIHOCTh, KOHBEKIIUS, TerioBoe u3nyueHue. 3akoH Credana-bonbiimana. Tern-
JIOHOCHUTENU U UX XapakTepucTtuku. OCHOBHOE ypaBHeHHE Teruionepenadn. Koadduument remio-
nepeaaun, Gpuzndeckuii cMbIca KodpduuuenTa. JBrKymias cuia, CpeAHUNA TeMIepaTypHbIi HAIop.

3.2. ‘ TennonpoBOAHOCT U OCHOBHBIEC 3aKOHBI

TemnmonpoBoaHOCTh. 3akoH Dyphe. YaenbHas TeMIONPOBOIHOCTD, GU3NYECKUI cMbICT Kod(hduiiu-
€HTa TeronpoBOAHOCTH. CpaBHUTEIbHAS TEIJIOMNPOBOJAHOCTh METAIJIOB, APYTMX TBEPHABIX TET,
JKUJKOCTEN U ra3oB. TepMHUecKOe CONPOTUBIICHUE. Y PABHEHUE TEIIONPOBOJHOCTH IUIOCKOU CTEH-
K. TenaonpoBOAHOCT, MHOTOCIIOWHOM CTEHKH. YPaBHEHHE TEIUIONPOBOJHOCTH LMJIMHAPUYECKON
CTCHKH.

3.3. \ KoHBek1us, KpUTepuu TEIIOBOTO MOA00HUS, pEaTbHBIA TETIJI000MEH




KonBekTrBHas Terutonepenaya. Y paBHEHHE TEIIOOTAA4H, 3aK0H oxJyaxaeHuss Hetorona. Koaddu-
[MUEHT TEIUIOOTa4H, ero (hu3mueckuid cMbIcin. OCHOBHBIE KPUTEPHUH MOJOOUS TETUIOBBIX MPOIIEC-
coB: Hyccenbta, ['pacroda, Ilexie. [Ipumepsl kpuTepuanbHbIX YpaBHEHUN TEIUIOOTAa4YH. Teriorne-
penava npu MOCTOSTHHBIX TEMIIEPaTypax TEIJIOHOCUTENEH. Y paBHEHUE A ANTUBHOCTH TEPMUUECKUX
conpotuiieHu#. [IprMepbl TEXHOIOIMYECKUX MPOILECCOB C MOCTOSHHON TeMIEepaTypoil TEmIOHO-
cuteneil. Teruonepeaaya npu MepeMeHHbIX TeMIeparypax TermioHocutenen. [IpaMoTok u mpoTu-
BOTOK. CpenHss IBIKYILAs cujla Ipolecca, CpeJHUIl TeMrepaTypHblii Hamop. Beibop B3auMHOro
HaIpaBJICHUsl TEYCHUS TeruIoHOocuTeNne. OnpeeneHre TeMneparypbl CTEHKH.

3.4. ‘ HpOMBIIHJ'IeHHBIC TCIIJIOBBIC ITPONECCHI, TENI000MEHHEIS allraparTbl

HpOMHH_IJIeHHbIe CIIOCOOBI nmoaBoaa M O0TBOJa TCIljIa. OCHOBHBIC HCTOYHHKH TEILIa B IIPOMBIIIJICH-
HOCTH, UX CpaBHHUTCJIbHAA XapaKTCPpUCTUKA. OcHOBHEBIE OXJIaAUTEIN B IPOMBIIIJICHHOCTH, UX CpaB-
HUTCJIbHAA XapaKTCPHUCTHKA. KOHCprKI_[I/II/I OCHOBHBIX TE€INIOOOMEHHUKOB. OCHOBHBIE THUIIBI TCILJIO-
OOMEHHHUKOB: IOBEPXHOCTHEIC, CMECHUTCIIbHBIC, PCTCHCPATUBHBIC.

[IpakTryeckue u 1abopaTopHbIE 3aHATHS IO TeMe «TerIOBbIE MPOLIECCH M ANNAPATHD)

TermnonpoBoIHOCTh IIOCKOH CTEHKH.

TeHJIOHpOBOI[HOCTI) HHHHHHquGCKOﬁ CTCHKH.

KoOHBEeKTHBHAS TEIIOOT/IAYA.

BapuanTs! pacuera nporiecca Teronepeiaun

JlaGopTaopnas pabora: MccnenoBanue mporecca TEIUIonepeaayd Ha MpUMepe TeIIo0OMEHHUKA
«Tpy0a B TpyOe».

4 MaccooOMeHHbIe POLIECChH U anmapaThl

4.1. | MaccooOMeHHbBIE IMPOHCCCHhI. Oco0eHHOCTH B CpaBHCHHH C TCIIJIOBBIMH

Knaccudukanms maccooOMeHHBIX TporeccoB. Hambosee pacmpocTpaHeHHBIE MacCOOOMEHHBIE
IpoLecchl: abcopOlus, MeperoHka W peKTU(UKALNS, IKCTPAKIUS, aacopOIus, UOHHBIA OOMeEH,
CYIIIKa, PACTBOPEHHUE W DKCTPArUPOBaHUE, KPUCTAIUIH3AINSA, MEMOpPaHHBIC TIPOIECCHl. AHAIOTUN U
pa3iuuvs B CPaBHEHUM IPOLIECCOB Macco- M TeriooOMeHa. OCOOEHHOCTH KOHIEHTPAIMOHHOTO
paBHOBECHS B MacCOOOMEHHBIX Ipoleccax, ONpeieJIeHHe HallpaBIeHUs IPoliecca MacconepeHoca.

4.2 | OcHoBHOe ypaBHeHue MaccoTnaun. KoddduimenTs MaccoTiaun u Macconepeaadn

OcHoBbl Macconepenaun. OCHOBHBIE MpaBUiia U 3aKOHBI Macconepenadn. Koadduimentsr macco-
nepeaayn, X (GU3NYECKUH CMBICI, pa3MEPHOCTh; ABMXKYIIHE CHIIbI Macconepeaayr. OCHOBBI MPo-
necca Maccoornauu. Koaddumument maccoornauu, ero GuU3NIECKUid CMBICIH, pa3MepHOCTb. OCHOB-
HOM 3aKOH MaccooTnaud. OCHOBHbBIE KPUTEPHH MacCOOOMEHHBIX MpoleccoB: TU(Gy3HOHHBIN KpU-
tepuit Hyccenbra (kputepuii lllepByna), nuddysnonnsiii kputepuit [Ipannris, nuddy3noHHbIN
kputepuii Ilekie.

4.3. ‘ OcHoBBI IeperoHK. Buipl neperonku

Macconepenaya u ¢Ga3oBble COPOTUBIECHUS. Y paBHEHHE aJ/IUTUBHOCTH (ha30BBIX COIPOTHBIICHUIH.
OcobeHHOCTH OTpeaeNeHus] CpeaHel MBIKYIIEH CHIIBI MacCOOOMEHHBIX TpolieccoB. [leperonka
KHUJIKOCTeH. XapaKTepUCTUKA CUCTEM >KUIKOCTh-)KUIKOCTh. CrielualbHble BUIbI MIEPETOHKH: BbI-
napka, nmpocras rneperonka (ABoiHas, TpoiiHas), IeperoHKa ¢ BOASHbIM napoM. OcOOeHHOCTH Tepe-
TOHKH B CUCTEMax C a3€0TPOINHOM TOYKOH, BIMSHUE TEMIEPATypbl HA OTHOCUTENBHYIO JIETYYeCTh
KOMITOHEHTOB. [IOHSTHE O TEOPETHYECKUX CTYMEHIX pa3/ieIeHus (TEOPETHIECKUX TapesKax).

4.4. | PextuduxaumonHslii mponecc. AGcopoepsl

Pextudukanus. MaTepuanbHbIii U TEIUIOBOH OanaHc mpouecca pekrudukanui. KoHCTpyknum pek-
TU(QHUKAIUOHHBIX ammaparoB. OCHOBBI pacdera pPEeKTU(UKAIMOHHOW KOJOHHBI. PerymmpoBaHme
npouecca pektudukanuu. AdbcopOuus. MarepuanbHblil u TemtoBoi 6ananc. Kosdduunentsr mac-
cormepenauu npu abcopOuu. YCTpoiicTBO U pacueT abcopOepoB.

HpaKTI/I‘-ICCKI/IC u J'Ia60paT0pHBIC 3aHATHS 110 TeMe «MaccooOMEHHEIE MMPpONLCCChI U allapaTbD»

PacueT KOHLIEHTpaIMOHHBIX PABHOBECH.

Pacuer ko3¢ punmentroa Mmacconepeaayu.

Pacder unciia TeOpeTUUECKUX CTYIIEHEH pa3eeHus.
JlaGopatopHas pabota: McnbplTaHne peKTHPUKAIIMOHHON KOJOHHBI

5. IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeH sl )i CAMOCTOSITeIbHOM padoThl 00y4aroIIU XCH



Mo AMCHUIIJINHE

[TaBmoB, K.®. IIpumepsl 1 3a1a4n 10 Kypcy MPOIECCOB U amnmapaTtoB XuMudeckon texHosoruu / K.@.
IlaBnos, IL.I". Pomankos, A.A. HockoB. — M.: Xumus, 1987. — 621 c.

['mapomexaHudecKue MpoIecchl, Teopus U 3aaadn: y4ued.-meroj. mocooue / Coct. B.M. Ilyraues. — Ke-
mepoBo, KemI'V: Ky36accy3uznar, 2000. — 40 c.

Tennosie mporecchl U anmapartsl: yuaed.-meroa. nmocodue / Coct. B.M. Ilyraues. — KemepoBo, KemI'V:
Kysb6accBy3uznar, 2007. — 43 c.

['mapomexaHuvecKue, TEIUIOBBIE M MAacCOOOMEHHBIE MPOIECCHl (JJaOOpaTOPHBIM TMPAKTHKYM): yueo.-
meroa. nocodue / coct. B.M. Ilyraues. [OY BIIO «Kemeposckuii rocynuBepcuter»; Tomck: Uza. Tom-
CKOro roc. nea. yaupepcurera, 2008. — 44 c.

6. @OH OLIEHOYHBIX CPEACTB VISl NPOBEeHUS MPOMEKYTOUYHOM aTTecTAlUN 00y4Yal0IIUXCH 110
TUCHHUILINHE

6.1 Hepeqenb KOMIIeTEHIIU ¢ YKa3aHHuEM 3TaloB X (l)OpMPIpOBaHI/IH B paMKaX JUCHUIIJIMHBI

Ne | Kontponmupyemsie pasnensl (te- | Konx konTponupyemoit | HammMeHoBaHMe O1EHOYHBIX
Mbl) AUCUUILTHHBI (PE3ylbTaThl 1O | KOMIETeHIUH (WK e€ | CPeCTB
pazaenam) qyactu) u ee popmyinu-
pOBKa
1. | Bce pa3nensl IK-9 TIK-8 DK3aMeH; KOHTPOJbHBIE pa-
I1K-10 OIIK-1 OIIK-6 | 60THLI.
2. | Teopernueckas 6a3a u meronoio- | [1K-10 3ammra 1ab. paboT; MHI.
TSl XUMUYECKOU TEXHOJIOTHH OI1K-6 3a/laHusl.
3. | JJabopatopubIie paboTsl To ruapo- | [1K-10 OtyeTsl MO J1TA0OPATOPHBIM
MEXaHHKe, TeIJIOBBIM M Maccool- | OIIK-1 paboTtam, 3aimuTa pador.
MEHHBIM MPOLIECCaM

6.2. TUNOBbIE KOHTPOJIbHBbIE 32JaHUS HJIU HHbIE MATePHAJIbI

6.2.1. TunoBbie TeOpeTHYECKHE BONMPOCHI K IK3aMEHY

TeopeTnueckne OCHOBBI XUMHUECKOW TEXHOJIOTHH, OOIINI 0030p.

3aKOHBI COXpaHEHUs1 B XMMHUECKOI TexHosoruu. Buasl marepuansHoro 6ananca. [lonyuenue ypaBHeHUM
pabouux JMHUN Ha OCHOBE MaTepHaIbHOIO OaaHca.

3aKOHBI PABHOBECUS B XUMHUYECKOM TEXHOJIOTUU. 3HaUYE€HUE 3aKOHOB paBHOBecHs. OCOOEHHOCTH KOHIIEH-
TPALIMOHHOT'O paBHOBECHS. TE€OpETHUECKU BBIBOJ JIMHUI PaBHOBECHS.

OO61re 3aKOHOMEPHOCTH TpoleccoB nepeHoca. [loreHnunansl neperoca, Ko3pGUINUEHTH B ypaBHEHUSIX
nepeHoca. 3HaueHUe 3aKOHOB MIEPEHOCA B TEXHOJIOTHH.

Teopus nogobus u monenupoBanue. Bunbl MoaenupoBanusa. OCHOBHbIE KpUTEPUH MOJI00US B TUIPOAU-
HamuKke. MeTo 0000IIEeHHBIX KOOPIHHAT.

['uppoarHamMka, OCHOBHBIC 3a/1auu. | HIpoMeXaHUUECKHe MPOIECChI, OOIIHiA 0030D.

YpaBHEHME HEPA3PBIBHOCTH I1OTOKA, BHIBOJ U 3HAUECHHUE.

OcHOBHOE ypaBHEHHUE TUAPOAUHAMUKH, BHIBOJ U 3HAYCHHE.

OcHoBbI THIpOCTaTHKU. [[pMeEHEeHnE OCHOBHOTO 3aKOHA TMIPOCTATHKH.

VYpaBuenne bepuymm. Cmbicn AByx ero popm. [IpumeHenrne B XUMUYECKON TEXHOJIOTHH.

[IpuHIMnIBl U3MEPEHNs pacxoja TMAPABINYECKMMH MeTojaMu. OCHOBHBIE YCTPOWCTBA ISl U3MEPEHUS
pacxona.

VYpasuenue ["arena-Ilyaseitnsa. O6nacte npumenenus. Jloka3arenbcTBO MapabOJUYHOCTH paclpeieleHus
CKOpOCTeH B TaMUHapHOM noToke. COOTHOILIEHNE MEXAY CpeTHEN 1 MaKCUMAalIbHOM CKOPOCTSIMH.
ComnpoTtuBieHre IBUKEHUIO B TpyOax. YpaBHenue [lapcu. 3aBucumocTh KO3 UIMEHTa TPEHUS U CO-
IIPOTUBJICHUSI OT CKOpocTU. PacueT TpyOOmpoBOAOB.

Bremnsas ruapoauHaMuka. 3aada o0TeKaHUs TBEPABIX TN KUAKOCThI0. OCHOBHBIE KPUTEPHH 11O100U.
OMIUPUYECKHE 3aKOHOMEPHOCTH.

ConpoTuBicHHE IBUKCHHUIO B BS3KOH cpene. 3akoHbl Ctokca. O00OIIEHHOE ypaBHEHUE OCAXKIICHUS B
KputepuanbHoit popme. YpasHenue Tomeca.



HeonHopoaHble cucTeMbl, XapaKTEPUCTHKA, OCHOBHBIE CIIOCOOBI Pa3/ieleHUs. YUeT CTYLIEHUs CyCIIeH3UU
IIPU OTCTaUBaHUH.

OcHOBHBbIE TUIIBI OTCTOMHUKOB. [Ipumep pacuera a1 OTCTOMHHKA.

Hentpudyruposanue. @akrop pazaenenus. Pacuer nasneHus Ha cTeHkH neHTpudyru. [IpuHnuns! pac-
yeTa BpeMeHH LeHTpudyrupoBanus. CenapaTopbl, LUKIOHBI.

Teopus B3BelIeHHOro ciiosl. [IpuMeHeHne B IPOMBIIUIEHHOCTH. Beipaxkenue kpurepus PeliHonbiaca ye-
pe3 pa3Mephl YaCTHUI] U CKOPOCTh Cpelibl B CBOOOHOM CEYeHMH ammnapara. MoanpuiuupoBaHHbIN KpuTe-
puti Pelinonbaca.

[Tponiecc (unbTpoBaHUs, OCHOBHBbIE ypaBHEHHs. [IpakThueckoe ompezeseHHe KOHCTAHT ypaBHEHUS U
yJIeJIbHBIX COIPOTUBIIEHUH ocajka U GuibTpa.

OcCHOBHBIE KOHCTPYKIIUH POMBIIIUIEHHBIX (PUITHTPOB.

Tennossle mponeccbl. 3HayeHne. OCHOBHbIE CIIOCOOBI nepenaun Temia. OCHOBHOE ypaBHEHHE TeIUIone-
penaun, XapakTepHbIi TeMIepaTypHbli mpoduis nporecca. Cmbici K03 uirenTa Tennonepe avm.
TemnonpoBoAHOCTb. YpaBHEHUE I IUNIOCKOW CTEHKH. B3anMOCBS3b MOHATUI TEIUIONPOBOJHOCTD U TEP-
MHUYECKOE CONpPOTUBIIEHUE. TerI0npoBOIHOCTE MHOTOCIOMHOMN TIIOCKOM CTEHKH.

TennonpoBoHOCTh LMIMHAPUYECKOH cTeHkH. [loHsATHE cpelHEell MOBEPXHOCTH TEIUIOOOMEHAa B 3TOM
ciydae. TemnonpoBOJHOCTh MHOTOCIOMHON HUIMHIPUYECKON CTEHKHU.

KonpexTtuBHas Temnoornada. Cmbici ko3dduuuenta temnoornaud. OCHOBHbIE TEIUIOBBbIE KPUTEPUHU TO-
no0ust. XapaKkTepHble KpUTEPUAIbHBIC YPAaBHEHUSI.

Temonepenaya npu MOCTOSIHHON TEMIIEpaType TEIUIOHOCHUTENEH. YpaBHEHHE aJlJUTUBHOCTU TepMUYE-
CKUX COTIPOTHUBIICHUS. Bripaxenue ais koduienTa Terionepesadu.

Paznuunble cxeMmbl TEmI000MEHa: MPOTUBOTOK M MPSIMOTOK; CXEMbI C MOCTOSHHBIMU U IE€PEMEHHBIMU
TEeMIIepaTypaMHy TEILIOHOCHUTENEH. [Ipumeps! yCTaHOBOK.

Temronepenaya Mpu NEpPEMEHHBIX TEMIIEPATypax TEIUIOHOCUTENNEH. BbIBOA BEIIMUMHBI CPENHEN IBUXKY-
el cuibl. OnpezeneHue CpeHIX TEMIEPATyp TEMIOHOCUTENEH.

[TpomsbliieHHbIE cIOCOOBI 110/1BO/Ia M 0TBOJA Teruia. OCHOBHbIE XapaKTEPUCTUKH TEIUIOHOCUTENEH.
OcCHOBHBIE THUIIBI TETNIOOOMEHHUKOB.

Knaccugukarus MaccooOMEHHBIX MTPOLECCOB.

OcHoBHOE ypaBHeHUE Mmaccomnepenadn. Cmbicn kodddunnenta macconepenadyu. OcoOEHHOCTH Ompeie-
JIEHWS IBWXKYIUX CHJI IIPU Maccollepeaye.

Koungekmus u maccoornaya. Cmbicn ko3dduimenta maccoornadr. OcoO0eHHOCTH NpoduiIs W3MEHEHUS
KOHLEHTPALUH IS pa3JInYHbIX CIIy4acB.

Boipaxkenue xoagduimenta Macconepenadu yepe3 kodppuuueHTsl MaccooTaauu. OCHOBHbBIE KPUTEPHUU
o00us B MpOoIEccax Maccolepeayu.

[leperonka u pextuduxanus. YpaBHeHUs padouux JUHUM npoiecca pektudukanuu. [lonstue o Teope-
TUYECKUX TapeiKax.

[TpumMepsl 3a/1a4 K SK3aMEHAITMOHHOMY OHIIeTy

Bricora nmopucroro cios 0,5 m, mmotHocTh yactuly 1600 Ko/, MOpo3HOCTh 35%. Beraucnute rumpaniu-
4EeCKOE CONPOTUBIIEHNE TTIOPUCTOTO CIOS.

[Tokazanus BoastHOTO Bakyymerpa 272 mMm. KakoBo naBineHue B ammapare, eciii aTMOchepHOe JaBleHNe
750 MM pr. cT.? IImotHOCTH pTYyTH 13,6 r/em?.

[Tpu kakoi CKOpPOCTH NIBHXKEHHS CTEKJSTHHOTO IIapuka nuameTpoMm 1 mm B Boje npu 20°C oOrekaHue
MO>KHO CYUTATh JaMUHAPHBIM?

[Nopsiunii pacTBOp oxnaxaaercs B xonoauibHuke Bogoi oT 90 C no 50 C. Oxnaxaaronias Boja HarpeBa-
ercs oT 10 C no 30 C. BeuucnuTh CpeiHIO pa3HOCTh TEMIIEPATYpP TEIJIOHOCUTEIEH.

JlaBnenue B OyTBUIKE C ra3upoBaHHOW BojoM 3 atM. KakoBa KOHIIEHTpaIus YIJIEKUCIIOTO Ta3a B BOJE,
ecin koHcTaHTa ['enpu 1500 atm?

KakoBa TemionpoBoJHOCTh U30JIAIIMU U3 ABYX CIIOEB: 3 CM JaepeBa U 1 cM neHoracra? Y ienbHble Ten-
nonpoBogHocTH cooTBeTcTBeHHO 0,20 BT/(M rpan) u 0,05 B1/(M rpan).

Koaddumuent maccoornaun ammuaka B Bo3ayx 0,68 (r/c)/(M2 MoJTb/MOJTb). KOHIIEHTpaIus ra3a B BO3-
nyxe 5 % (006.). KakoBa KOHIIEHTpaIusl y MOBEPXHOCTH PACTBOPA, €CIHM IUIOTHOCTh MAaCCOBOIO IMOTOKA
cocrasmsiet 0,01 (MOJ‘IB/C)/MZ?



Koaddurmentsr MaccooTaun py MOTIIOMICHUH Ta3a XUAKOCTHIO paBHBI COOTBETCTBEHHO 0,4 (F/C)/(M2
Moutb/MoJtb) U 0,01 (r/c)/(M2 r/r). Koncranra pasHoBecus 0,1 (Monas/Moib)/(T/T). Beraucautb kodduiiu-
EHT Maccomepeayu.

Koshuumentsr termmooraasn 600 u 1800 Br/Mrpaj, TemmonpoBOAHOCTb JKelne3Hoil crenkd 7000
BT/MZFpa,I[. Berauciuth k03hGUIMEHT Terutonepeaayn.

Ha nHe xoy0bI eskuT KyOuK comu pasmepom 1 cMm. HauanpHast ckopocTh pactBopenus 20 mr/c, pacTBo-
pumMocTh conr 25 T B 100 r Boasl. Berauciants ko3 puiimeHT Macconepeaayu.

B abcopbep nmoctynaer Boga co ckopocthio 100 1/MUH U TPOTUBOTOKOM ra30Bas CMech, coaepxkaras 50
% (00.) ammuaka, B Kosimuectse 1,2 M>/gac. PactBop Ha BbIXOJE copepxut 6,8 % (macc.) ammuaka. Ka-
KOB COCTAaB BLIXOIAIIEH Ta30BOM cMech?

[Tpu OpoxeHnn KBaca KOHIEHTpaNus yriekucioro raza gocrturaetr 1 % (macc.). KakoBo naBneHue B eM-
KOCTH, eciii KoHcTaHTa ['enpu 1500 atm?

PactBopumocts comn 400 r/1. Hauanbras ckopocts pactBopenns 40 (r/c)/m?. OueHUTb K03(hHIHEHT
nuddy3un, cautas ToMIURY AU EGy3uoHHOTO c10s 10 MKM. 107

MonbHbie 101 BemecTBa B ABYX kuakoctax 0,001 u 0,02. Koncranrta pasaoBecus 0,01. IlnotHocTh TIO-
ToKa pu SKeTpakimn 0,2 MMoiIb/M2. KakoBbl KOO )UIHEHTBI Maccomepenaun?

Omnpexnenuth kK0d(pPuULIMEHT Macconepeiayn TPy KUTICHUH BOJBI HA OTKPBITOM BO3/AyXe, eciu 3a 1 ¢ uc-
napsiercs 30 /M

["opsiumii pactBop B XonoauibHuke oxjaxaaercs ot 90 C no 50 C, oxnaxaaroias Bojia HarpeBaercs oT 5
C no 25 C. Kak criibHO pa3inyaroTcsi pacxXo/ibl TEIJIOHOCUTENEH?

[Ipu xakoif MakCUMaIbHOM CKOPOCTH T€UEHHUS TJIMIIEPUHA B TPYOKE AHMAMETPOM 25 MM COXpaHseTcs Jia-
MUHapHBIN pexxuM? Bsa3kocTs ruiepuHa npussaTh paBHoi 0,8 [laxc; miorHocts — 1230 Ko/,

Kpyriyro TpyOy Ha HEKOTOpPOM yd4acTke nehOopMHpPOBaIN B TPYyOy C KBAJPATHBIM CEYCHHUEM, COXPAaHUB
TONIMHY CTeHOK. Kak H3MEHUTCSI CKOPOCTh HA 3TOM y4acTKe?

Bona narpesaercs B Teruiooomennuke ot 10 C 1o 50 C npu cpenneii Temneparype crenku 80 C. Kakos
KO3(PUITMEHT TEIUIOO0T/IauH, €CJIM IOBEPXHOCTh TerioooMena 20 MZ, a pacxon BoabI 10 51/c?

22. CkopocCTbh T€UEeHMsI BOJBI IPU CY:KeHUU TpYyOs! yBennuuiach ot 0,2 mo 0,9 m/c. Kak n3menunoch nas-
neHue?

23. Temniepatypa B opanxepee +20 C, Ha ynuue -20 C. Ilepenajn TemnepaTypbl B CAHTUMETPOBOM CTEKIIE
16 C. KakoB xoaddurnment rernonepenaun? TermonpoBoaHocts ctekna 0,7 Bt/(m rpan).

Boga (20°C) Tteuet no cTekiIsHHONW TpyOKke AuaMeTpoM 5 MM co ckopocTbio 0,2 m/c. Beruncaute k03g-
(GUIUEHT TpeHHUS.

Kpurepun onieHuBaHus 0TBETOB M0 IK3aMEeHALIMOHHBIM OUJjieTamM

B OGuuier BXoauT 1Ba TEOPETUUECKHUX BOIIPOCA U 3a/1a4a.

OreHKka «OTIUYHOY» CTaBUTCS, €CIM OTBEUAIOLIUH Jlaln JOCTATOYHO TOJHBIE OTBETHI HAa 00a BOIpoca H
IPAaBUJIBHO PELINII 3a/1a4y.

OreHKa «XOpOIIO» CTAaBUTCS, €CIM OTBEYAIOIINI HEIOCTATOYHO MOJHO OTBETHJI Ha OJUH W3 BOMPOCOB
WM HE CMOT PEUINTb 33/1a4y, HO IOHUMAET €€ COJIep KaHue.

OreHKa «yIOBIETBOPUTEIHHO» CTABHUTCS, €CIM OTBEYAIOIIUN JIUIIb YACTHYHO CIPABUIICS C OBYMS U3
TpeX MyHKTOB OMJIeTa.

OreHka «HEyIOBIETBOPUTEIHLHO» CTABUTCA, €CITM HA HA OJWH U3 MYHKTOB OWUJIETa HET JIOCTaTOYHO TOJ-
HBIX OTBETOB.

6.2.2. TumoBbIe BOMPOCHI K KOJUIOKBHYMY M0 TEOPEeTHYECKMM OCHOBAM XHMHYECKOi TeXHOJIOTHI

OCHOBHBIE 33/1a41 HAYKHU O MpPOoIeccax M ammaparax.

Krnaccudukanus 0OCHOBHBIX MPOU3BOJICTBEHHBIX MPOIECCOB: MO COACPKAHUIO, IO U3MEHEHHUIO MapameT-
POB BO BPEMEHH, 110 OPTaHU3ALNH.

3aKOHBI COXpaHEHHUsI OCHOBHBIX CYOCTAHIIMI B XUMHUYECKON TEXHOJIOTHH: MACChI, YHEPTHH, UMITYJIbCA.
3akoHbl paBHOBecUA. OCHOBHBIE 3a/1a4H, PEIIa€MbI€ MPHU MOMOIIH 3aKOHOB PABHOBECHS.

YcnoBus TepMoauHaMHYecKoro paBHoBecus. I[IpaBuno ¢a3 ['n66ca. MexaHndeckoe U TEIIOBOE PaBHO-
BECHE.

PaBHOBecHe B MacCOOOMEHHBIX MPOIIECCaX, XUMUIECKHI OTEHITMaNI. BBIBOI TEOPETUYECKUX JIMHUH paB-
HOBECHS Ha pumMepe 3akoHoB ['enpu u Pays.



3akoHbI TIepeHoca. [loTeHmansl mepenoca, rpaiueHThl MOTEHIIUAIOB nepeHoca. OOl B ypaBHEHUH
nepeHoca cyocranuuii. OGIIHOCTh KOA(P(PHUIUEHTOB B YpaBHEHUSX MIEPEHOCA.

3akonsl uka, ®ypre, HptoToHa (Bsa3koro TpeHus). Teopus momo0ust 1 MoaeIMpOBaHUE.

CylrHoCTh METOJIOB MAaTEMaTUYECKOr0 MOJEIUpPOBaHMs. MoieTupoBaHUe Ha KOMUSAX, MOJENSAX ammapa-
TOB M UX YacTell — (U3HUecKoe MOJEeIMPOBAHHUE.

CuMILIeKchl, MHBApUAHTHI TI0100us. MoIeIpoBaHUE ¢ MCIIOIh30BAaHUEM OOOOIICHHBIX KOOPIWHAT, OC-
HOBHbIE KPUTEPHUH IOA0OMS B THIpOMEXaHWYECKuX Mpoueccax: PeitHonpaca, ®pyna, Ditnepa, romo-
xpoHHOCcTU. KpuTepuaiibHble ypaBHEHHUS.

Kpurepun onieHuBaHusi 0TBETOB

KomnnokBuym cunTaercsi CIaHHBIM, €CJIM OTBEYAOIIUN JTaeT JOCTATOYHO MOJHBIM OTBET, IOHUMAET CBS3b
MaTepuaia JJaHHOTO pasjiesia C APYTHMMH, B CIIydae 3aTPyIHEHHM OTKJIMKAETCS Ha TMOJACKA3KW U HABOJS-
1€ BOIPOCHIL.

KosnnokBuym cuuTaeTcsi HECIaHHBIM, €CIIM OTBEYAIOLIMN HE MOXET JIaTh Pa3BEPHYTOTO OTBETA, €My HE
MOMOTaIOT MOJCKA3K! U HaBOJSIIKE BOMPOCHI.

6.2.3. TunoBble BONPOCHI K 3a1HUTE MO JA00PATOPHBLIM padoTam

OKBHUBAJICHTHBIN JMaMeTp ceueHUsl KaHaja, TpyOONnpoBOa; SKBUBAJICHTHBIN AUaMETp Teja, YaCTUIBL.
OcHOBHOE ypaBHEHUE T'MAPOAMHAMUKH: CCTEMa ypaBHEeHUl Diepa, ypaBHeHus HaBbe-CTokca.
OcHOBHOE ypaBHEHHE THAPOCTATUKH (3aKkoH Ilackans) u ero nmpakTuyeckoe NpUMEHEHUE.

VYpaBHenue bepHysum u ero npuMeHenue. Mcreuenne KuaKOCTH U3 OTBEPCTUIN PE3EPBYAPOB.
I'mppaBnnueckue METOABI U3MEPEHUS PACX0/a JKUIKOCTEH U I'a30B.

I'uppaBnmueckoe conpoTHBICHHE TPYOOIIPOBOIOB U anmapaToB. YpasHenue [lyaseiins, ypaBHenue [lap-
CcH.

[IpuHIMnIBI pacyeTa MOIIHOCTH HACOCOB.

3agaua 00TEKaHUs JKUIKOCTBIO TBEPABIX TeJl, OCHOBHbIE KpUTEepHH nojaodus: PeliHonbaca, Ditnepa, Ap-
xuMena, JIsmenko.

OCHOBHBIE peKHMbI 00TEKaHUSI.

3akoHbI TpeHus U ocaxaeHus: Crokca.

OcHOBHBIE TUIIBI OTCTOMHUKOB HENPEPBIBHOIO U NIEpUOANUYECKOTO AeiicTBus. [Ipumepsl pacyera oTcTOM-
HUKOB.

Lleatpudyrupoanue. OCHOBHBIE NMPUHIMIIBI, Ha3HaueHUe. L{eHTpoOexxHoe yckopenue. daktop pasne-
JICHUS.

OcobeHHOCTH pacyeTa BpeMEHH Ipolecca, pacueT JIaBIeHUs Ha CTeHKH LIEHTpU(YTH.

OcHOBHbBIE KOHCTPYKLIUU LIEHTPUPYT, CenapaTopoB, IUKJIOHOB. /[BUXKEeHHE KUIKOCTEN U ra30B yepes mo-
PHUCTBIE CIIOH.

Conporusnenue nopuctoro cios. Koappuuuent rpenus. MoauduumpoBanubsiii Kputepuil Peiinonbca.
[Tponecc punbTpoBanus. JApuxymue cuiibl. ConpoTUBIeHHE 0caika, GUIbTpa.

VY nenbHoe conpoTuBieHne. PU3NYECKUI CMBICI BETUYHUH COMPOTUBIIEHUS (0caaKa U QpUIbTpa).
OcHoBHOE ypaBHeHHE GHIbTpoBaHMsL. OCHOBHBIE CIIOCOOBI OIPE/IEIEHUS] KOHCTAHT (DPMUIIBTPOBAHUSI.
OcHoBHbIE €ITOCOOBI TIEpejaur TEIJIOTHI: TEIMJIONPOBOAHOCTh, KOHBEKIIMS, TEINIOBOE M3IyYeHHE. 3aKOH
Credana-bonbrimana.

OcHoBHOe ypaBHeHue Teruonepenaun. KoagounueHt remnnonepenayn, Guandeckuii cMpica ko3¢ duiiu-
€HTa.

JBroKyias cuia, CpeTHUN TEMITIEPATYPHBIN HAIop.

TenmonpoBonHocTh. 3akoH Dyphe. YenbHas TEIUIONPOBOJHOCTh, (GU3NUECKUN CMBICT KO3 duIrenTa
TEIJIONPOBOJHOCTH.

YpaBHEHME TEIIONPOBOAHOCTH NIOCKOM CTEHKHU. TennonpoBoJHOCTh MHOTOCJIIONHOM CTEHKH.
YpaBHeHME TEIIONPOBOAHOCTH [UIUHAPUIECKONW CTEHKHU.

VYpaBHeHUe TEIUIOOTAaYH, 3aKoH oxyaxaeHust Hetorona. Koaddunument tennootnaun, ero Gpuznyeckuit
CMBICIL.

OcHOBHBIE KpUTEPHUH 11010015 TEIOBBIX MpotieccoB: Hyccenbra, ['pacroda, Ilexine. Ipumepsr kputepu-
aJIbHBIX YPaBHEHUH TEIUIOOTIAYH.

Temonepenaya Npy NOCTOSIHHBIX TEMIEPATypax TEIUIOHOCUTENEH. YpaBHEHHE aJlJMTUBHOCTH TepMUYeE-
CKUX COMPOTHUBJICHUM.



Tennonepenaya npu nepeMeHHbIX TeMIepaTypax TeroHocuresneil. CpeaHsis JBUXKYyIIas cuia mpolecca,
CPEIHMM TeMIIEPAaTypHbIN HAIIOP.

Knaccudukanus MaccooOMEHHBIX TPOLIECCOB.

OCO0EHHOCTH KOHIIEHTPAIIMOHHOTO PAaBHOBECHSI B MaCCOOOMEHHBIX MpoIleccax, ONpe/esieHIe Harpasiie-
HUS TIpOIEcca MaccolepeHoca.

OcHOBHBIE TIPaBUJIAa U 3aKOHBI MAacCOIIEpeIayu.

Koaddunumentsl Macconepenaun, ux (pU3NUECKHii CMBICI, pa3MEPHOCTD; ABMXKYIIME CHIIBI Maccolepena-
YH.

Koaddument maccoorauu, ero Gu3nyecKuii CMbICI, pa3MepHOCTh. OCHOBHOM 3aKOH MacCOOTAuH.
Macconepenaya u (a3oBble COMPOTUBIICHUS. Y paBHEHHE aJJINTUBHOCTH (Pa30BBIX COMPOTUBICHUH.
[leperonka xuaxocreid. CrenuaibHble BUbl IEPETOHKU: BbIIapKa, IPOCTasi NEpPEroHKa (ABoWHas1, Tpou-
Hasl), IEPErOHKa C BOJSHBIM MAPOM.

[TonATHE O TEOPETUUECKUX CTYMEHIX Pa3/eleHus (TEOPETUYECKUX TapEIKax).

Pextuduxanus. Koncrpykunn pekTuhUKalnOHHBIX aIllapaToB.

OcHOBBI pacyeTa peKTU(PUKAMOHHON KOJIOHHEI. PerynupoBanue mporecca peKTudukamnmu.

A6copbuums. Koadduumentsr Macconepenauu npu abcopOiuu. Y cTpoiicTBO U pacueT abcopOepoB.
Kpurtepuu 3amuThl 1a00paTOPHBIX padoT

PaGora cuntaercs 3alIUIIEHHON IPHU CIEAYIOUINX YCIOBUSX:

- y4acTHe B BBIITOJHEHUH PaOOTHI;

- IPEIOCTaBJICHNE OTYETa, O(POPMIICHHOTO B COOTBETCTBHH C y4E€OHO-METOIUYECKUMH MOCOOUSMU K Ja-
OGopaTopHBIM paboTam;

- KpaTKHe, HO JOCTaTOYHO COJIep KaTeIbHbIe OTBETHI Ha 2—3 BOMpOCa U3 MPUIIAraeMOro CIUCKA.

[Ipu HeBbITOTHEHUN JTIOOOTO U3 TPEOOBAHUM, MEPEUUCICHHBIX BBIIIE, OCTAIBHBIE MOTYT OBITH 3a4YTEHBI,
HO paboTa He OyJeT CUUTAThCs 3AIIUIIEHHON, TTOKa He OYyT BHIMOJIHEHBI BCE TPEOOBAHMUS.

[Ipu HanW4YMKM HE3aIMIICHHBIX JIA0OPATOPHBIX paboT, YTO PAaBHOCHIIBHO HEMPOXOXKICHUIO MPAKTUKYyMa,
oOyJaronuiicss He TOMyCKaeTcs A0 IK3aMeHa.

6.3. MeTonnuyeckne MaTepHuaJibl, ONpeaesiioIue Npoue1ypbl OLeHUBAHUS 3HAHMI, YMEHUI,
HABBIKOB M (MJIM) ONBITA /1eSITEJILHOCTH, XapaKTePU3YIolIMe 3Tanbl (POPMHUPOBAHUS KOMIIeTEHIN

bajstbHO-pEUTHHTOBAsE CUCTEMA OLIEHKU 3HAHUW CTYJECHTOB

KommenTapuii Makc. 6amn KonmuectBo  CyMMapHbIif 6an
1 Jlekmus 1 16 16
2  JlabGoparopHas paboTa 1,5 16 24
3  KonrpossHas pabota 3 4 12
4  Jlpyroe Jlom. uHA. 3a7aHus 1 8 8
Texymmii 6amn 60
5 Dk3ameH 40 1 40
Wroroserii 6amt 100

YpoBHH  yCBOEHUS
Mmarepuaia u cdop-
MHPOBAaHHOCTH CIIO-

KonkpetHbie nerictBus
CTYAECHTOB, CBUJIETENBCTBYIOLINE

CcO00B IEATENBHOCTHA

0 JOCTUIKCHHUU JaHHOI'O YPOBHA

[Iepsbrit Pe3ynbraThl 00yueHUs CTYJACHTOB CBUAETENBCTBYIOT 00 YCBOCHUM MMM JIMIIb He-
menble 50 6aioB | KOTOPHIX 3J€MEHTapHBIX 3HAaHUM U OCHOBHBIX BOIIPOCOB MO AucHuIuinHe. Jlomyc-
«HEYJIOBJIETBOPH- KaeMble OIIMOKM M HETOYHOCTH TOKa3bIBalOT, YTO CTYIEHTHI HE OBJIaJell HEeoO-
TEJILHO» XOJHMMOM CUCTEMOM 3HAaHHUMU 110 AUCLUIUIMHE.

Bropoii (penponyk- | JIoCTUTHYTBI YPOBEHb OLIEHKH PE3yIbTaTOB OOyUEHUs MOKa3bIBAET, YTO CTY/AEH-
TUBHBII) Thl 00J12/1at0T HEOOXOMMON CHUCTEMOM 3HAHUN U BJIa/ICI0OT HEKOTOPBIMU YMEHUS-
oT 51 1o 65 6ayUI0B | MM IO XUMHUYECKOH TexHOIOruu. CTyIeHThl CIOCOOHBI TOHUMATh U MHTEPIIPETH-
«yIIOBJIETBOPUTENb- | POBAaTb OCBOEHHYIO MH(OPMALUIO, YTO SIBJISAETCS OCHOBOM yCIEIIHOTO (hopMupo-
HO» BAaHMs YMEHUU U HABBIKOB JUIS PEILICHUS IIPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4:

- BOCIHPOHU3BOIAT OCHOBHBIC XMMHKO-TCXHOJOTMYCCKUEC TEPMHHBI M 3aKOHBI U3
o0yactu THPOMCXAaHUKH, TCIUIO- U MacCOOOMEHHBIX MMponeccCcoB, anmaparbl U




obopynoBaHue;
- IPOBOJAT IIPOCTEUIIINE PACUEThI, OCHOBAHHBIC HA YPABHEHUAX MAaT€PUATIbHOIO U
TETIOBOTO OAJIaHCOB.

Tperuit (pexon-
CTPYKTHBHBIH)

ot 66 110 85 6amioB
«XOpOILIO»

CryneHTbl JI@MOHCTPUPYIOT pe3yiabTaTbl Ha YPOBHE OCO3HAHHOTO BIIAJCHHS
y4eOHBIM MaTepuaJoM W y4eOHBIMH YMEHHUSIMH, HAaBBIKAMU M CIIOCOOaMH Jiesi-
TEJIBHOCTU 10 XMMHYECKOW TEXHOJIOTUH, CIIOCOOHBI aHAJIU3UPOBaTh, MPOBOAHUTH
CpaBHEHHE M OOOCHOBaHHME BBIOOpPAa METOJOB DPELICHUS 3aJaHUi B IPAKTHKO-
OpPUEHTHPOBAHHBIX CUTYAIHSIX, 8 UMEHHO:

- OOBSACHSIOT HAyYHBIE OCHOBBI M TPUHIIMITBI IIPH BBIBOJIE 3aKOHOB U YPaBHCHHUH;

- O0BACHSAIOT HAOIIOAaeMbIe SIBJICHUS U (DAKTHI,

- YCTaHABJIMBAIOT BIMSHUE BHEIIHHUX MApPaMETPOB M CBOWCTB MaTE€pHUaIOB HA XU-
MHUKO-TE€XHOJIOTUYECKUE TTPOLIECCHI;

- IPOBOJAT PacyeThl IO yPaBHEHHSIM;

- YMEIOT IPUMEHSTh OCHOBHBIE 3aKOHBI XMMHUYECKON TEXHOJIOTHH JJISI PEIIeHUs
KOHKPETHBIX MTPAKTHYECKHX 3a/1au.

UYerBepThlil (TBOpUE-
CKHI)

CTYZIGHTI)I CIIOCOOHBI HCIIOJIB30BATh CBCACHUA H3 PA3JIMYHBIX MCTOYHUKOB IJIA
YCIICHIHOTO HCCICAOBaHUA W ITIOMCKAa PCHICHUSA B HCECTAHAAPTHBIX IIPAKTHUKO-

otT 86 1o 100 GaysI0B | OPHEHTUPOBAHHBIX CUTYAIHSX:

«OTIIUYHOY - OPUEHTHUPYIOTCS B MOTOKE MH(POpPMAIMU O XMMUYECKOH TEXHOJOIMHU, OIpese-
JAOT €€ UCTOYHHUKH, YMCIOT aHAJIM3UPOBATh,

- CaMOCTOATEIBHO COCTABIIAIOT IUIAaH XMMHUKO-TEXHOJIOTHYECKOTIO SKCIIEPHUMEHTA,
HEO0OXOMMBIE MaTepUaIbl U 000PYI0BAHNUE;

- IPOTHO3UPYIOT Pe3yIbTaThl XMMMHUKO-TEXHOJIOTHYECKUX3 MTPOLIECCOB MO MCXO/I-
HBIM TTapaMeTpaM U CBOHCTBaM MaTEpPHAJIOB.

7. IlepevyeHb OCHOBHOM M IONOJTHUTEIbHOM Y4eOHOI JIUTEepaTypbl, HEO0OX0AUMON 1JI1 OCBOEHHS
JMCHUIUIMHBI (MOYJIfA)

OcHoBHas nuTeparypa

2. [Tyrayes, B.M. Xumuueckast Texaosorusi [Tekcr] : yaebHoe mocodbue / B.M. Ilyraues. — Kemeposo:
KemI'Y, 2014. - 108 c.

2. Antamreiin, B.I'. ITponeccel u annmapaTsl XuMH4Yeckoi TexHojoruu. O0muit Kype: B 2 KHUrax [Diex-
TpPOHHBIN pecypc] : yue6nuk / B.I'. Alinmreitn, M.K. 3axapos, I'.A. HocoB. — DnexTpoH. gan. — M. :
"Jlaboparopus 3Hanuit" (panee "BIMUHOM. Jlaboparopus 3Hanuit"), 2014. — 1760 c¢. — Pexum nocty-
na: http://e.lanbook.com/books/element.php?pll id=42602

3. Ky3nenoBa, .M. O6miass xumuueckasi TexHojorusi. OCHOBHbIE KOHIENIUU mpoekTupoBanus XTC
[DnexTponnsbIit pecype] : yueOnuk / U.M. Kysuenosa, Xapnamnuau X. 2., B.I'. UBanoB [u gp.]. —
OnektpoH. jgan. — CII6. : Jlams, 2014. — 381 c¢. — Pexum jgocryma:
http://e.lanbook.com/books/element.php?pll id=45973 — 3aru. ¢ sxpana.

JlononmHUTENbHAS IUTEPATYpa

1. ITaBnoB, K.®. IIpumepsl u 3amauu 1Mo Kypcy IPOLECCOB M alNaparoB XUMHYECKOM TEXHOJIOTHUU
[Tekcr] / K.®. ITaBnos, I1.I'. Pomankos, A.A. HockoB. — M.: Xumus, 1987. — 621 c.

2. l'mapomexaHuYeckue mpolecchl, Teopus U 3anaun [Tekcr] : yued.-metoa. nmocodue / Coct. B.M. Ily-
raueB. — Kemeposo, KemI'V: Ky3z6accy3uznar, 2000. — 40 c.

3. TemoBbie mporiecchl U anmnapatsl [Tekcrt] : yued.-meron. nocobue / Coct. B.M. Ilyraues. — Kemepo-
B0, KemI'V: Ky36accBy3uznar, 2007. — 43 c.

4. 'mapomMexaHHYeCKre, TEIIOBbIE H MacCOOOMEHHBIE Tpoliecchl (JlabopaTopHbIi pakTHKyM) [Tekcr] :
yueb.-meroa. nocobue / coct. B.M. Ilyraues. I'OY BIIO «KemepoBckuii rocynuBepcurer»; ToMmck:
W3a. Tomckoro roc. nen. yausepcurera, 2008. — 44 c.

5. ABepnsiHOB, B.A. JlaGopaTopHbBIi MpakTHKyM 1O 0o0Immei xumudeckor texnonoruu. Ilox pex. B.C.
BeckoBa [Tekcr]: yuebHoe mocobme / M.: bunom. JlaGoparopuss 3Hamwmii, — 2010. — 279 c.

http://e.lanbook.com/view/book/3162/



http://e.lanbook.com/books/element.php?pl1_id=42602

8. [lepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIMOHHOI ceTn «AHTepHeT» (1as1€e - ceTh
«/HTepHeT»), HeOOXOAMMBIX IJISI OCBOEHH S AUCUUIJINHbBI

OOGyuaromuecs BIpaBe MOJIb30BaThCsl pecypcaMu cetd MHTepHEeT B KauecTBE JOMOIHUTEIHHOTO UCTOY-
HUKa [0 CBOEMY YCMOTPEHHIO.

9. Meroauyeckue YKa3aHus sl 00y4al0IIUXCH M0 OCBOEHHUIO TUCIUILIHHBI

J11 ycnenmHoro O0CBOEHMS JIEKIIMOHHOI0 MaTepHasa o0yJarolyecsl JOJDKHBI IMOCEUaTh JEKIHHA U
KOHCIIEKTUPOBATh MX B CHELUUATBHYIO TeTpaab. OueHb MOJE3HO Mepes TeKYIIeH JIEKIMeH MpOCMOTPETh
Marepual npeapiryneii. [Ipy KOHCTIEKTHPOBAaHUH CIIEAYET 3aIHChIBATH JIUIIb OCHOBHBIC TTOJIOKEHHUS, 110~
CJIEZIOBATENILHOCTh BBIBOJOB 3aKOHOB M YPaBHEHUH, BOCHIPOM3BOIUTH HEOOXOIMMBIE CXEMbl U PHCYHKH.
Ecau Bo3HHKAIOT BONIPOCH! IO YaCTH MaTepHaia U HET BO3MOXKHOCTH BBISICHHTB MX Cpasy, CIEAyeT OTMe-
TUThH OCTABIIIEECS HETIOHATHBIM H ITOCIIE JIEKIUH (B CBOOOHOE BpeMsi) HAUTH COOTBETCTBYIOIIUN MaTepH-
an B nuTeparype, MIHTepHeTe WM BBISICHUTD Y MIPENOJaBaTelisi BO BpeMs MPAKTUYECKUX 3aHATUI WM Ha
KOHCYJIbTallUAX.

IIpu moAroToBKE K MPAKTHYECKHM H J1A00PATOPHBIM 3aHATHAM HEOOXOAMMO ITOBTOPUTH TEOpPETHUYC-
CKYI0 4YaCTb KaK II0 KOHCIICKTaM JIGKIII/Iﬁ n yqe6HI/IKaM, TaK W IO COOTBCTCTBYIOLIEMY yqe6H0-
METOIUYECKOMY TIOCOOHIO.

JlaGopTaropHasi paboTa 1O TUAPOMEXAHHUKE, WIUTIOCTPUPYS BCE OCHOBHBIE 3aKOHOMEPHOCTH JBMKCHUS
KHUJKOCTH, TIPU3BaHA TAKKe JOMOJIHUTH U3y4eHUE THAPOMEXAaHHYECKUX TPOLECCOB B LIEJIOM PaccMOTpe-
HUEM TAaKOI'O BaAXKHOI'O XMMHUKO-TEXHOJOTHYCCKOI'O ABJICHUA KaK IICEBAO0XKHNXKCHUEC, NI TCXHOJIOI'UA KH-
nsero cnos. [lostomy oco6oe BHMMaHWE NpPU MOJATOTOBKE K CaMoil paboTe M ee 3alluTe OTBOIUTCS
HMCHHO 3TOMY TCOPCTHYCCKOMY pa3acily — ABHIKCHUC YCPC3 MOPUCTHIC CJIOU, TCXHOJIOTHA IICCBAO0XKHN-
KEHUSL.

JlaGopatopHast paboTa Mo TEIUIOBBIM MTPOIECCaM UMEET LEIbI0 3HAKOMCTBO C IMPOLIECCAMH TEIUIO0OMEHa,
pacyeTr MpakTUYECKOro U TeOpeTuYeckoro ko3dduuuenton temnonepenaun. OHa BKIItOYaeT B ce0s1 OTHO-
CUTCJIBHO IMPOCTBIC PACUCTHBIC CTAAHWU TCIIJIOBBIX PACUCTOB, OTPAKCHHBIC B HpaKTHHGCKOﬁ qaCTHu 3TOro
paszena AUCLUIUIMHBI, a Takke 0ojiee CIIOKHBbIE MPUHIMIIBI pacyeTa, OCHOBAaHHBbIE HAa KPUTEPUAIBbHBIX
YpaBHEHUSX, SBJSASACH, TAKUM 00pa3oM, MEPONPUATHEM N0 KOMIUIEKCHOMY PacCMOTPEHUIO BCEH Teruio-
BOM TEOPHH B pAMKaX XUMHUYECKOW TEXHOJIOTHH.

JlaboparopHas paboTa mo MaccooOMeHy — 3TO, XOTSl U YacTHBII, HO OYE€Hb Ba)KHbII U BeChbMa pacrpo-
CTPaHEHHBIH MpUMep — 3HAKOMCTBO C PEKTU(PUKALMOHHBIM MpolieccoM. OCHOBHOE B paboTe — HabmroAe-
HUS 1 U3MEPEHUS], pacCueTHAsI YaCTh IOCTATOYHO IMPOCTA M HEBEJINKA IO 00BEMY.

OcHoBHBIE TpeOOBaHUS K OOPMIICHHIO OTYETOB I10 J1a0paTOPHBIM paboTaM COepKaTCsl B COOTBETCTBY-
fo1eM rocobuu (1. 5).

JK3aMeH — 3TO 3aBepUIaolee OLIEHOYHOE CPEICTBO MO JAUCHUILIMHE, MTO3BOJISIONIEE YTOUHUTh YPOBEHb
YCBOEHHsI MaTepuana odydarommmucs. [Ipu MoAroToBKe K 9K3aMeHy, B 00IIeM, PEKOMEHIYIOTCS Te JKe
JeMCTBUS, YTO U B CiIydae JIPYTHX KOHTPOJBHBIX MEPONPHUATHI: TIaTeIbHas MpopaboTka MaTepHasa Io
KOHCIIEKTaM JICKIIUH, y4eOHBIM B YUEOHO-METOANYECKUM MOCOOUSIM, IpyruM McTOuHUKU. Kpome 3Toro,
HE0O0X0/IMMO BBIICINTh Hauboyiee TpyaHBIE Pa3zienbl U CPOPMYIHPOBATH BOMPOCH! MPENOAABATEN0 K
KOHCYJIbTAIIMH TIEPEe] SK3aMEHOM.

[TockonbKy B OUIIETHI TPETHUM IYHKTOM BXOJAT 33Ja4d, HEOOX0IUMO MPOCMOTPETh pEIIeHHs 3ajiay, pe-
IICHHBIX B TCUCHUE CEMCCTpa (KaK Ha NPAaKTHYCCKUX 3aHATHUAX, TaK U U3 JOMAITHHUX SaHaHI/II\/II).

10. Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTH, MCIIOJIb3yEeMbIX MPH OCYIIeCTBJIEHUH 00pa3oBa-
TeJBbHOI'0 NPOoLecca N0 AMCUUIINHE

Jlexuyu ¢ NpUMEHEHHEM CIal-TIPEe3EeHTAlUN.

Pacuertsl mo mabopaTopHbeiM padboTam B cpene Excell.

CamocrosTenpHas paboTa 00yJaroImuXcs U MOATOTOBKA K KOHTPOJBHBIM MEPOTIPUSITHIM C HCIIOJIB30Ba-
HUeM ceTh VHTepHeT.



11. Onucanue MaTepuaJIbHO-TEXHUYECKO# 0a3bl, HE0OXOIMMOIi 1JIs OCYILIECTBJIEHUS 00pa3oBa-
TeJIbHOI0 NMporecca no JTUCHUIINHE

Jucuummna «XuMHYecKas TEXHOJIOTUS OJDKHA ObITh oOecrieueHa y4eOHO-METOAMYECKON TOKYMEHTa-
1MeH, yKa3aHHOH B pasjiesie 5 HacTosmeld padodeil mporpaMMBbl; YCTAaHOBKOMW IS TIPOBEICHUS THAPOM -
XaHUYECKHUX MCTBITAHUH, CTEHIOBBIM TEIJIOOOMEHHUKOM, J1a00paTOPHON PEKTU(HUKAIMOHHONW KOJIOHHOM.
ConeprkaHre Kypca JIODKHO OBITh MpezcTaBieHo B ceTu MHTepHeT niu nokanbHoM cetn KemI['Y. Tak ke
HEOOXOIUM JHCIUICHHBINA KIlacC (B CTAaHJAPTHON KOMIUIEKTAIMU) Uil TPEHUHTA CTYACHTOB IO TMPOXOXK-
JEHUIO TECTOBBIX 3aJaHHI U CAMOCTOATEIbHOM padoThI; AOCTYI K ceTh VHTepHeT (BO BpeMsi caMOCTOS-
TEJILHOM MOATOTOBKM); MYJIbTUMEINHHOE obecrieueHne s ureHus jekiuid. [Taker oducHbIx mporpamm:
Microsoft Office 2010 (www.microsoft.com) — umnensus Kem['Y mmbo LibreOffice 5.2
(www.libreoffice.org) — cBo6oaHO pactpoctpansemoe [10

12. Unble cBeleHUs M (MJIM) MaTEPUAJIBI

12.1. OcobennocTH peaimdanuu JTUCHUIIMHBI IJII HHBAJIUAOB H JIUIl ¢ OrPAHUYC€HHBIMHA BO3MOK-
HOCTHMH 310POBbHA

B npouecce n3ydenns JUCHMILIMHBL U OCYIIECTBIEHUS MPOLEAYP TEKYIIEr0 KOHTPOJS YCIEBAEMOCTU U
MIPOMEKYTOUHOM aTTECTAllMU JIMI] C OIPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbsSI IPUMEHSIOTCS aJlallTH-
poBaHHBIE (OPMBI OOyUEHHS C YIETOM HWHIMBHIYaTbHBIX MMCUXO(MHU3UOIOTHUECKIX ocobeHHocter. [lpu
onpezaeneHuu (GopM MPOBEICHUS 3aHATHI ¢ 00yUYaIOUIMMUCI-MHBAIUAMHU YYUTHIBAIOTCS PEKOMEHAAINH
JaHHBIE 10 Pe3yNbTaTaM MEIHUKO-COLMAIBbHOM AKCIEPTU3Bl, COoAepKallluecs B MHIUBUIYalIbHOW IpPO-
rpaMMe peaOuINTaluy HHBAIN/IA, OTHOCUTEIHLHO PEKOMEHIOBAaHHBIX YCIOBUN U BUAOB TPY/a.

[Ipn HeoOxoaumocTH oOydvaromyecs: U3 4ucia UHBAJIWJOB M JIUI] C OrPAaHUYEHHBIMU BO3MOKHOCTSIMHU
3/10pOBbS MOJIB3YIOTCS CIEIMATBHBIMU PA0OUYMMHU MECTaMH, CO3JJaHHBIMU C YYETOM HapYyIIEHHBIX QYHK-
IUH W OrpaHUYCHUM KU3HECSITSIbHOCTH.

Jlis i ¢ HapyIIeHHeM 3peHus (CIenbIX U Ca0OBUIALINX):

- CTIeMANIU3UPOBAHHOE cTanoHapHoe padouee mecto DnCUC 201;

- CIIeIUMANM3UPOBAaHHOE cTalloHapHoe padouee mecto InCHUC 221;

- crienranu3upoBanHoe MoomibHOEe Mecto DMHOT 301;

- npuHTep bpaiins (+I10 ans Tpancasanuu Tekcra B mpudt bpaitns).

s man ¢ HapyIeHneM ciyxa:

- cuctemMa uH(OpMaIOHHas s cinabochplamux cranuonapuas «Mcrox» C-1U;

- OecripoBO/IHAs 3BYKO3aMCHIBAIOLIAs anmnaparypa KOJUIEKTUBHOIO IOJIb30BAHUS: paJHoOKiIacc (paauo-
mukpodon) «Coner-PCM» PM-3.1.

Jlis nun ¢ HapyIIeHHeM ONOPHO-ABUTATEIbHOTO anmnapara:

- KOMIIBIOTEPHBII CTOJ JIs1 JIUI] C HAPYIIEHUSIMU OTIOPHO-/ABUTaTEIbHON CUCTEMBI C 3JIEKTPONPUBOJIOM;

- KJIaBUaTypa C HAKJIaJHOW U C KHOMIOYHON MBIIIKOM C pacroIokeHNUEM KHOIIOK CBEpXY AKKOP/I;

- 6ecnipoBonHas Mk Tpekbon misa [IK Logitech M570;

- KJIaBHaTypa C JUKOWCTUKOM JJisi BbIOOpA KJIABUIIIM HA LIBETOBOM IIOJIE.

Oco0eHHOCTH Tpolecca U3YUYeHUs JUCUUIUIMHBIL U OCYIIECTBICHUS MPOLEAYP TEKYIEro KOHTPOJIsS ycme-
BAa€MOCTH U IPOMEKYTOUHOM aTTeCTallNU:

J1st a1 ¢ HapylIeHueM 3peHUs 3a/1aHusl 1 MHCTPYKIIMH MO UX BBIMOJHEHHUIO MPEIOCTaBISIOTCS C YKPYI-
HEHHBIM HIpU(TOM, 7S CIENBIX 3aJaHusi 0QPOPMIIIOTCS pelbeHO-ToueYHbIM IpudTOoM bpaiinsg wiu B
BUJIE DJIEKTPOHHOI'O OKYMEHTA, JOCTYIHOIO C IOMOIIBIO KOMIBIOTEPA CO CHENUAIN3UPOBAHHBIM IIPO-
TPAaMMHBIM OOECTICUCHHEM JIJISl CJICTIBIX, JTUO0 3a4nThIBAIOTCS UM. [Ipr HEOOXOIUMOCTH OOecTIieUrBaETCS
WHAWBHUIYaJIbHOE paBHOMEpPHOE ocBenieHHe He MeHee 300 JIIoKC, MPegoCTaBIsAETCS YBEIMYMBAOIIEE
YCTPOMCTBO, a TAK’K€ BO3MOXKHOCTh HCIIOIb30BaTh COOCTBEHHOE YBEIMUHUBAIOIINE YCTPOUCTRO.

Jns i1 ¢ HapylIeHHeM cilyXa JUJAKTHYeCKUM MaTepual (ciaila-npe3eHTaluuu JeKIUid, 3a1aHusl U UH-
CTPYKIIUU K WX BBIMOJHEHHUIO) MPEIOCTABIISIOTCS B MUCHMEHHON (DOpME WM AJIEKTPOHHOM BHJE TNPHU
HeoOxoaumocTu. ObecreunBaeTcs HalWuMe 3BYKOYCHUIIMBAIOIICH ammaparypbl KOJJIEKTUBHOTO IMOJIB30-
BaHUs, NMPU HEOOXOIMMOCTH CTYAEHTaM MPEJOCTaBIsETCs 3BYKOYCHJIMBAIOIIAs amnmnapaTypa UHIUBUIY-
aJIBHOTO MOJIb30BAHUSI.

Jns mun ¢ TSHKENbIMU HapyLIEHUSIMA PEYX TEKYLIUH M MPOMEXYTOUYHBIA KOHTPOJIb IPOBOJIATCS B MUCH-
MeHHOM (opme.
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[Tpu HEOOXOAMMOCTH JIHIIA C HAPYILIEHUSMHU JBUTATEIbHBIX (DYHKIUN HUKHUX KOHEYHOCTEH BBITOTHSIOT
naboparopHbie pabOTH Ha 06a3e 7 OJIOYHON ayAUTOPHH B Mape ¢ oOydaromumMces 6e3 orpaHUYEeHHBIX BO3-
MO>KHOCTEH 3/T0OPOBBSI; MMCbMEHHBIE 3aJaHUS BBIOJHSAIOTCSA AUCTAHIIMOHHO, IPU 3TOM B3aUMOJICHCTBUE
¢ npenoaasareneM ocymecteisiercs yepe3 DUOC; nekuun mpoBoaaTcs B 1 U 2 GIIOYHBIX ayTUTOPHSIX,
MPaKTUYECKUE 3aHATUA B ayauTopusax 8 u 2 kopnycoB Keml'V.

Jlist I ¢ HapyImICHUSIMU JIBUTATEIIbHBIX (YHKIIMH BEPXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM BEPXHUX
KOHEYHOCTeH nabopaTtopHble paOdOThl BBIMOJIHAIOTCA B Mape ¢ oOydaromuMmcsi 0e3 OrpaHWYeHHbIX BO3-
MO>XHOCTEU 3/I0pPOBbsI; MMCHbMEHHBIC 3a/IaHUsI BBHITTOJHSIIOTCSA AUCTAHIIMOHHO, IIPU 3TOM B3aUMOJICHCTBUE
¢ mpernoaanareiieM ocymectBisiercs uepe3 DMOC; sk3aMeH c1aéTcst B yCTHOU Gopme.

[Tpu HEoOXOIUMOCTH JIMILY C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI MPEAOCTABISIETCS JOMOIHU-
TEIBHOE BPeMsl JUIsl BBIITOJIHEHUS 3aJaHUi U cjauun 3a4€Ta, HO He Oonee yeM Ha (.5 yaca.

CTyneHThl ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBbS CAIOT 3a4ET B OJHOU ayAUTOPHH COBMECTHO C
WHBIMH 00YYaIOIIUMUCS, €CITH 3TO HE CO3JIACT TPYAHOCTEH I CTYSHTOB IIPH clladye 3a4éTa.

CTyneHThl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI MOTYT B IIpOIIeCCe OOYUYEHUS U MPOXOKACHUS
TEKYIIEro ¥ UTOTOBOTO KOHTPOJIS TOJIB30BAThCS TEXHUYECKUMHU CPEJICTBAMH, HEOOXOAUMBIMUA UM B CBSI-
3M ¢ UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMHU.

JlormyckaeTcsi IpUCYTCTBUE B ayIMTOPUHU BO BPEMs CIauu 3a4€Ta aCCHCTEHTA U3 Yncia paboTHUKOB Kewm-
'Y win npuBnedEHHBIX JUI, OKA3bIBAIOIIUX CTYJEHTaM C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBS
HEOOXOAMMYIO TEXHHUYECKYIO MOMOIIb C YU4ETOM MX WHIAUBUIYAJIBHBIX OCOOCHHOCTEH (3aHATH pabouee
MECTO, IePeBUTATHCA, TPOUUTATh U OPOPMUTH 3a/IaHUE, OOIIATHCS C TMPENOAaBaATEISIMU).

Oco0ble yclIOBUSI MPEIOCTABISAIOTCS CTYACHTaM C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 370POBbSI Ha OCHO-
BaHUU 3asBJICHHUS, COJEPKAIIETr0 CBEACHUS O HEOOXOAMMOCTH CO3JaHUS COOTBETCTBYIOLIUX CIEI[HAIb-
HBIX YCIIOBHH.

CocraButens padoueii mporpammer: [Tyraue B.M. — k.x.H., go1eHT, 1oueHT kad. XTTuXM



