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1. OBIIUE ITOJIOKEHUA

HopMaTuBHBIE T0KYMEHTbI, HCIIO/Ib3yeMble P pa3padoTke 0CHOBHOI 00pa3oBaTe IbHOI
MPOrpaMMBbI

HopmaTuHayto npaBoByto 6a3y pa3paboTku pabodeii mporpaMMbl AW CHUTUIHBI COCTABIIAIOT !

OenepanpHblii 3ak0H 0T 29 nexadps 2012 roma Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit de-
Jeparum» (C y9eTOM JIOMOTHEHNH 1 U3MEHEHHH );

®enepanpublii 3ak0H 0T 31.07.2020 r Ne304-D3 «O BHecenun m3MeHeHuil B PenepanbHbIid 3a-
koH «O0 obpazoBanuu B Poccuiickoit deneparum» mo BOMpocaM BOCIIUTAHUS 00YJalOHINXCS»;

«Ilopsimox opraHM3ayy U OCYIIECTBICHHS 00pa30BaTEILHON JIEATEIEHOCTA IO 00pa30BaTeb-
HBIM TIPOTpaMMaM BBICIIETO OOpa30BaHUS — IMPOrpaMMaM OakairaBpuara, MporpaMmamM CIIeIUaInCTa,
mporpaMMaM MarucTpaTypbl», YTBEP)KIECHHBIA MPUKa30M MUHHCTEpPCTBa 00pa3oBaHus U Hayku PD or
05.04.2017 r N 301;

DeepalbHBINA TOCYIapCTBEHHBIN 00pa3oBaTeNbHbINA cTaHAapT Bhiciiero oopaszosanust (PIOC BO)
(®I'OC-3++) no nHanpasneruto nmoaroroBku 18.03.01 Xumudeckast TEXHOIOTHA, YTBEPKIEHHOTO MPHKa30M
MunucrepcrBa oOpazoBanus u Hayku Poccuiickoit @enepanyu ot 7 aBrycra 2020 r. Ne 922 (3apeructpu-
poBano B Muntocte Poccun 19 aBrycra 2020 r. N 59336);

[lonoxkeHne O MPaKTUYECKOW MOJrOTOBKE OOYYArOIMXCS, YTBEPXKICHHOE MpHKa3oM MuHHUCTEp-
CTBa HayKW W BhIciIero odOpasoBanus Poccutickoii deneparnn 1 MunucTepcTBa npocsenienus Poccuii-
ckoii @eneparum ot 5 aBrycra 2020 1. N 885/390 (3apeructpupoBad MUHHCTEPCTBOM OoCTUIMHK Poccu ii-
ckoit deneparuu 11 centsaops 2020 r., peructparwionssii N 59778);

MeroayeckuMH peKOMEHTAaMsMH 10 OpraHu3aui 00pa3oBaTeIbHOTO Mpouecca s 00yIeH s
WHBAJIMAOB W JIMI C OTPaHUYEHHBIMH BO3MOKHOCTSMH 3I0POBBSI B 00pa30BATENbHBIX OpPraHU3AIMIX
BBICIIEr0 0Opa30BaHMUs, B TOM YHCIIE OCHAIIEHHOCTH 00pa30BaTEeNbHOrO Ipomecca (YTBEp)KACHBI 3aMe-
ctuteneM MunucTpa oopazoBanus u Hayku PO A.A. KitumoBeiM ot 08.04.2014 Ne AK-44/058H)

Ycerap ®I'BOY BO PXTY um. [I.1. Menaeneena;

[Tomoxxenne o HoBomockoBckoM mHCTHTYTE (rumane) PXTY um. [I.M. Mernneneesa.

JlokanbHbie HOpMaTUBHBIE akThl HoBoMOckoBckoro nncrutryTa (pumana) PXTY um. J[.U. Men-
JieJIeeBa.

[TonoxxeHue 0 MOPSAIKE OpraHU3aAMK U OCYIIECTBIICHHSI 00pa30BaTEIbHON JIESTENLHOCTH MO
00pa3zoBaTeNbHBIM MPOrpaMMaM BBICIIIEr0 0Opa3oBaHUsl - MporpamMMaM OakajaBpHara, MporpamMmaM
crienyamireTa, nporpammaM marucrparypbl B HU PXTY um. JI.11. MenneneeBa, NpUHSTHIM PELLICHUEM
Vuenoro copeta HU PXTY um. JI.1. Mengeneera ot 30.10.2019;

[MonoxxeHus 00 3MEKTPOHHON HH(OPMAIIMOHHO-00pa3oBaTelbHOMN cpeie HoBOMOCKOBCKOTo HH-
ctutyra (dwmana) denepaabHOrO TOCYIapCTBEHHOTO OIOKETHOIO 00pa30BaTEIbHOTO YUPEKICHUS
BhICIIEr0 0Opa3zoBaHusi «PoCCHHCKUI XUMHKO-TeXHONIOrn4eckuii ynusepcurer umenu .M. Mengaenee-
Ba»

OcHoBHas npodeccuoHanbHas odpa3oBarenbHas nporpamma (nmanee — [Iporpamma, OITOIT) co-
CTaBJIEHa B COOTBETCTBUU C TpeOoBaHUsMH DeneparbHOro TOCYAapCTBEHHOr0 00pa3oBaTeIbHOrO CTaH-
JlapTa BBICIIETo oOpa3oBaHus (ypoBeHb OakalaBpuara) Mo HampaBieHHto moArotopku 18.03.01 Xumuue-
CKasl TEXHOJIOTHsI, YTBEPKICHHOIO TIprKka3oM MuHHCTEpCTBa 00pa3oBaHus M Hayku Poccuiickoir Denepa-
uun ot 7 aBrycra 2020 1. Ne 922 (3apeructpupoBano B Muntocre Poccun 19 asrycrta 2020 1. N 59336)
(®I'oC BO), pexomenaammsimu YuebHo-mMeToanueckoii komuccun HU PXTY um. [I.M. Menaeneea u
HAKOIJICHHBIM OITBITOM TPENOJaBaHus JUCIUIIIMHBI Kadenpoit @yuoamenmanvuas xumus HA PXTY
nm. JI.U. MenneneeBa (manee — Mucturyr). [lporpamma paccuntaHa Ha U3ydeHHE TUCIUILIAHBI B TE€UE-
HUE CEeMeCTpOB.

KoHTposps ycrieBaeMOCTH CTYyIEHTOB BeJieTcs 1o MpUHTON B MHCTHTYTE crcTeMe.
Pabouast mporpaMmMa MCIMIIIIMHBI MOXKET OBITH peaIn30BaHa C IPUMEHEHUEM DIIEKTPOHHOTO
00ydYeHHUs ¥ TUCTAHIIMOHHBIX

2. 11EJIM OCBOEHUS JMCHHUIIJIMHBI

HCHB}O OCBOCHUSA NUCUHUIIIMHBI ABJIACTCA M3YyYCHUEC OCHOBHBIX ITPOIIECCOB U allllapaTOB XUMHYC-



CKOH TEXHOJIOTHHU

3amayu npenoJaBaHus JUCLUIIIHHBL:

- MOJIYYCHHUC TCOPECTUYCCKUX 3HAHUI 00 mponeccax XHMHYECKON TEXHOJIOTUH

- OCBOCHHE CITOCOOOB pacyéra MPOIeCCOB XMMUYECKOH TEXHOIOT U
-M3y4eHUE anmaparoB XUMHIECKON TEXHOJIOTUN

3. MECTO JUCHHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMODbI:

HCOGXOZ[I/IMLI KOMIICTCHIIUH, C(l)OpMHpOBaHHBIe B paMKax U3y4CHUSA CICAYIOIUX AUCIHUITINH:
MaTeMaTI/IKa, q)I/I3I/IKa, O6I].[af[ " HCOPraHNYCCKast XUMUs, dusndeckas XUMHU, OpraHPI‘ICCKaH XUMHUA.

Jucrnummna peanusyercs B pamkax 6a3oBoit yactu OOILB.1.6.15. [l oCBOGHUS TUCITUTIIMHBI

4. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA JNCHUITJIMHbBI

I/I3y‘{€HI/I€ AUCHUIIIIMHBI HAITPABJICHO HaA HpI/IO6peT€HI/IC CJICAYIOIUX KOMHeTeHIII/Iﬁ U HHAUKA-
TOPOB X JOCTHKCHUS:

KOHTPOJISI TapaMeT-
POB TEXHOJIOTUUYECKO-
TO MpolLecca, CBOUCTB
CBIPbs U TOTOBOH
HNPOAYK-
IIM1,0CYIECTBIATH
H3MEHEHHE TapaMeT-
POB TEXHOJIOTHIECKO-
TO IIpoIecca Npu

CKOTO Tpoliecca
OIIK-4.2

CriocobeH ,0CyImecTBIATh H3Me-
HEHHE MapaMeTPOB TEXHOJIOTHY e-
CKOTO TIpoliecca NPU H3MEHEHHE
CBOJICTB CBIPBSI A7 0OECTIeYeHHUs
3a/1aHHBIX ITApaMETPOB TOTOBOM
HPOAYKIHU

OIIK-4.3

Ne | Karero- Kox u nanmenoBanue | Kox m HamMeHoBaHue mHAMKaTOpa | B pe3yiabTate oCBOeHMS Y4eOHOH JAMCHMILUIMHBI
n/ pust KOMIIETCHIINH JAOCTHKCHHUSI KOMIIETCHIITUH oﬁy'{amumiflcsl JOJIZKEeH
o (rpynmna) - 3HATh yMeTh BJIA/IeTh
KOMIIeTeH-
i
1 Oomie- OIIK-2 Cnocoben OIIK-2.1 Maremarude- IIpoBoauTth CoBpeMeH-
npocec- HCTIOJIB30BATh MaTe- 3HAeT COBPEMEHHBIE MATEMAaTH- CKHe M (PU3HWKO- | pacyeThl mpo- HBIMH Me-
CHOHANIb- | MaTuyeckue, usuue- | yeckue u PU3HKO-XUMUYECKHE XHUMHYECKHE LIECCHI XUMH- TOJaMU
HbIC ckue, GU3MKO- METOJIBI JUTS pEIICHUs 3a1a4 METOJIBI, HC- | YecKOH Tex- pacuera
HaBBIKA XUMHUYECKUE, XUMH- npo¢ecCHOHATBHON e TENBHO- MOJIb3y eMBbIE HOJIOTHH MPOIIECCOB
YeCKUe METOMBI IS CTH npu pacuere XHUMHYe-
PpelIeHns 3a/1a4 Tpo- MPOIIECCOB  XH- CKO TeX-
(heccnoHabHOM OIIK-2.2 MUYECKOH TeX- HOJIOTUH
JeSITeNbHOCTH BrageeT u ncmnosb3yer coBpe- HOJIOTHH
MEHHBIE METOJIBI M 0a3bI TAaHHBIX
JUTS pelIeHus 33139 mpoheccro-
HaJIbHOM J€SITENbHOCTH
OIIK-2.3
IIpumensier OCHOBHBIE IKCIIEPH-
MEHTaJIbHBIE METOIbI HCCIIeJ0Ba-
HUS PU3UKO-XUMHIECKUX
CBOMCTB BEILIECTB, a TAKXKE Teope-
THUYECKUE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCLUILINH
K PEIICHHIO IPAKTHIECKHUX BO-
MPOCOB XMUMHYECKOH TEXHOJIOTHH
Oomre- OIIK-4 Cnocoben OIIK-4.1 Tumnossle mpo- Wsmenarts Cnocobamu
npodec- oGecnieunBath npoBe- | CriocoOeH oOecrieynBaTh IPOBe- | IECCHI XUMUYe- rapaMeTpsl W3MEHEHHS
CHOHAJIb- | JIGHWE TEXHOJIOTHYe- | JeHHE THUIIOBBIX TEXHOJIOTHYe- CKOM TEeXHOJIO- TEXHOJIOTHYE- | TapaMeTpoB
HBIE CKOTO TIpoIIecca, uc- CKHUX TPOLIECCOB M UCTIONB30BaTh | THH CKOTO TpO- TEXHOJIOTH-
HaBBIKA MOJIE30BATh TEXHUYE- | TEXHHYECKHE CPEACTBa IS KOH- necca YECKOro
CKHE Cpe/ICcTBa IS TPOJISL TAPAMETPOB TEXHOJIOTHYE- mporiecca




HU3MEHEHHE CBOWCTB CniocobeH onpenensiTh U paccuu-
CBIPBS TBIBATh OCHOBHBIC TAPAMETPOB
TEXHOJOTHYECKOro Ipolecca,
OTIPEAEIATh TEXHOJIOTHIECKHUE
napaMeTphl U UX BIMSHHE Ha
TEXHOJIOTMYECKUM Ipolnecc

B pe3syabTare n3y4yeHusi IMCHUIINHBI CTYeHT 0aKaJIaBpHATAa T0JKEH:

3name:

- Mar€MaTH4YCCKUC U C])I/I3I/IKO-XI/IMI/I'-IGCKI/IQ METOABbI, UCTIOJIB3YEMBIC IPU pAaCUETE NPOLIECCOB XUMHUYECKON TEXHOJOTUU
- TUIIOBBIC MTPOLIECCHI XUMHYECKON TEXHOJIOTHH

Ymemn:

- HpOBOIII/ITI) pacqerm Hpoueccm XPIMI/I‘{QCKOﬁ TEXHOJIOTUHN

- UBMCHATH napameprl TEXHOJIOTUYECCKOTO npouecca

Bnaoems:

- COBpeMeHHbIMI/I MEeTOAaMU pacqua HpOL[eCCOB XHMHHGCKOﬁ TEXHOJIOTUHN
= CHOCO6aMI/I NU3MCHCHUS HapaMeTpOB TEXHOJIOTHUYECCKOTI'O Hpouecca

4. OBBEM JIUCHMITJIMHBI
OO011as TPYA0EMKOCTb JIMCLUILIUHBI cocTapiseT 432 ak.4ac. 4acoB, 12 3a4eTHBIX €AMHMUII.

Cemectp Ne

B
cero 6 - 3

Buj y4ueOHo# paboTh
aKas. aKasu.
3.e. " 3.e. |akaa. 4| 3.e. |akad 4| 3.c. q

OO011ast TPYT0EMKOCTh JUCITATIIMHEI 12 432 | 6 216 4 144 2 72

KonrakTHas padora - ayiMTOpHbIE 506
3aHSTHS '

B TOM 4HcJie B (popMe MPaKTHYeCKOH
MOATOTOBKH

Jlexn 14 10

B TOM uHclie B (hopMe MPaKTHUECKON
MOJITOTOBKU

[Tpaktuyeckue 3anstus (113) 4 2

B TOM 4Hclie B (hOpMe MPAKTUYECKON
MOJTOTOBKU

Jlaboparopusie pabotsi (JIP) 14 14

B TOM 4HMCIIE B (popMe MPaKTUIECKOM
[10JIFOTOBKU

CamocTosiTesibHas pagora 344 171 143 30

KonTakTHas camocTosTeNbHas paboTa

CaMocCTOATEeIbHOE N3YUEHHE Pa3/IesioB
MUCTIUTUTAHBI (11U Opyeue 6uobl Camo- 344 171 143 30
cmosmenvHoU pabomot)

DopMbI KOHTPOJISA:

Kontpoun 28.4 12.35 12.35 3.75

3ayer. JK3aMeH

KontakrHas paboTta - mpoMeKyTOdHas
aTTecTauus

0.65 0.65

[TonroToBKa K 9K3aMeHy.

6. COAEP’)KAHUE JUCHUIIJINHBI

6.1. Pa3nennbl AMCHUIIIMHBI M BUALI 3AHATHIA



6 cemcTp

aK. 9acoB
BT4.B B T.4. B B T.4.B B T.4. B
Ne Pa3zjes quCHMIIMHBI Bcero dopme Jex- ¢dopme Hpax. dopme J1ag. ¢dopme Cam.
n/n M 3aH. padoTsI padoTta
MpaKT. MpakKT. MpaKT. MpaKkT.
MOAT. moAr. moAr. TOT.
1L OOmmue cBeeHus 1 1 ) B ;
I'mapocratuka u ruapoau-
2. |HaMuKa 44 2 2 2 38
Paznenenune HeOTHOPOIHBIX
3. |cucrem 14 2 2 10
[lepemerninBanue B KUAKUX
4. |cpenmax 8 2 - 6
5. |llepemernienue xKuaKocrei 28 2 2 24
Cxxatue u nepemMenieHmne
6. |razoB 17 2 - 10
TernnoBble MPOLECCHI U afl-
7. |mapatbl 53 2 2 4 45
8. |BemmapuBanue 44 2 4 38
9. |Koncynemayus 0.35
10. |[loocomoska K sK3ameHy
UTOIo 215.35 14 4 14 171
JK3aMeH 0.65
UTOIro 216
6 cemectp
aK. 4acoB
B T.4.B BT.4Y.B BT.4Y.B BT4Y.B
Ne Jlek- IIpak. Jlab. Cam.
u/n Paznes qucumniuHbI Bcero ¢opme - ¢opme S ¢opme paboThi popme paboTa
NpAaKT. NpaKT. NpPaKT. NPaKT.
noar. MOAT. MOAT. noAr.
L OcHOBBI Maccoliepeiauu 21 1 } B 20
OcHOBEI pacueTa Maccoo0-
2. |MEHHBIX aNlapaToB 21 1 - 20
3. |Abcopbuus 25 | 4 20
4. |lleperonka u pektuukammsa | 21 1 4 16
5. |Dkcrpaktmst 21 1 - - 20
6. |Ancopbums 23 1 - 2 10
MeTo1bl KpUCTAIIU3AIMU U
7.  |[ux xmaccupuKaIys 17 1 - - 16
8. |Cymka 25 1 4 20




MeMOpaHHbIE TPOLIECCHI XHU-
9. MHMUYECKON TEXHOJIOTUU ) 1 1
11. | Konmpone 12.35
UTOIO 179.35 10 14 143
IK3aMeH 0.65
UTOT'O 180
7 cemectp
aK. 9acoB
B T.4. B B T.4. B B T.4. B B T.4. B
Ne Pa3zen quCHMIIMHBI Bcero dopme Jex- dopme Hpas. dopme J1ab. dopme Cam.
n/n 107171 3aH. padoTsI padora
MPAaKT. NMPaKT. NpaKT. MPAaKT.
moAar. moar. nmoAar. moAar.
L Kypcogoit mpoext 2 _ 30
UTOTO 32. 2 30

6.2. Coaep:xanue pa3aejioB JUCHUINIUHBI

O01mue cBeneHus

Ne HaumeHoBaHue pa3znena quc-
Conep:xaHue pa3zjeia
pasaena IUILIMHBI
1. OCHOBBI TEOPUH MEPEHOCA KOJHUUECTBA ABUKEHHSI, TEIUIOThI, MACChI.

Knaccudukanust 0CHOBHBIX ITPOLIECCOB XUMHUUECKOH TEXHOIOTHH.
Pose 1 B3aMOCBSI3b THITOBBIX MIPOIIECCOB B XUMHUECKOI TEXHOJIO-
run. HenpepeiBHBIE 1 ieprioindeckue npouecchl. CTaloHapHbIe 1
HecTalmoHapHble mporecchl. [Tosst ckopocTeid, Temneparyp U KOH-
HEHTpalMi B CTAMOHAPHBIX M HECTAIMOHAPHBIX Mpolieccax. Teopus
SIBJICHHI TIEpeHOCca B CIUIOIIHBIX CPEaxX - OCHOBA aHAIIM3a U MOJIEIHU-
POBaHMsI THITOBBIX MPOIECCOB XUMHUYECKOW TexHosoruu. [lepenoc
UMITyJIbCa (KOJIMYECTBA IBHIKEHUS ), TETUIOTHI U MacChl. AHAJIOTHs
3THX MPOIIECCOB. MECTO U POJIb TEOPETUUECKUX M IKCIIEPUMEHTAIb-
HBIX MCCIIEIOBAHUM B 3a/1a4ax XUMHUYECKON TeXHONIOTrnH. CUCTEMHBII
HOAXOJ K U3Yy4EHHIO M CO3IaHUIO HOBBIX IIPOIIECCOB M aIllIapaToB.
HccnenoBanne MexaHN3MOB IPOLIECCOB HA MaKpO- M MUKPOYPOBHSIX.
OcHOBBI Teopru 0000IIEHHBIX IEpEMEHHBIX (Teopuu moxobust). Ilo-
nobue 1 aHanorust (GU3NYECKUX SIBJICHUH 1 mporieccoB. TeopeMsl 1mo-
nmobust. [lomydeHne ypaBHEHMIT ¢ 0000IEHHBIMU IIEPEMEHHBIMA
(xpuTepuanbHbIX ypaBHeHHH). [IpeobpazoBanue aud dpepeHnnanbHbIX
ypaBHEHHH IepeHoca B ypaBHeHHe 00001meHHoro Buna. O0o01meH-
HBIE TTepeMEHHbIe (KPUTEPHH 000N ): OIpeNIeIIONINeE, OTpeaes-
eMble U uX (pundeckuii cMeIc. Vcrons30BaHue KpUTEpUEB OA00NMS
JUIsl 00pabOTKM M 0000LIEHHUS SKCIIEPUMEHTAILHBIX TAaHHBIX.

2 rﬂ[lpOCTaTl/lKa U rupoauHa-

MHKa

OO01mme Bonpock NPUKIIAIHON rupomMexanuku. [Ipencrasinenue o
JKUJIKOCTSIX KaK O CIUIOIIHBIX cpenax. [loHsaTHe o peansHOU U uje-
anbHOI kuakocTsax. Cuiibl, AEHCTBYIOIIKE 1A )KUIKOCTh. [ uapocTa-
tuka. {nddepennmanbapie ypaBHeHUs paBHOBecHs Ditnepa. OcHOB-
HO€ ypaBHEHHE THIPOCTATUKU U €TO MPaKTHYECKUe MPUIIOKEHHS.
Cuna naBiieHHs Ha THO U CTEHKH COCYZIOB.

OCHOBHBIE YpaBHEHMS JBIKEHUS KUAKOCTEN M THAPOAUMHAMUYECKAs
CTpYyKTYypa noTtoka. Pacxon sxuaxoctu u raza. [lonstue o ruapaniu-
YECKOM paJlyce U 3KBUBAICHTHOM AnaMeTpe. PeXuMbl IBIKEHNS
Ba3Kkoi xuakoctu. Kpurepuii Pelinonsaca. Pacpenenenue ckopo-
CTel U pacXo[ JKUAKOCTH ITPHU yCTaHOBUBLIEMCS JJAMUHAPHOM IIOTO-




ke. CpenHsisi MakCHUMallbHasl CKOPOCTh NOoToKa. HekoTopsie xapakTe-
PHUCTHKH TypOYJIEHTHOTO NOTOKA, THAPOANHAMUYIECKHUH MOrpaHn-
HBIH CJ10i. YpaBHEHHE HEPa3PBIBHOCTH (CILIOMIHOCTH) MOTOKA. J{ud-
(hepeHnmanbHOE ypaBHEHUE IBIDKeHUs Diiepa. Y paBHenue bepHyi-
T JJ1S1 MACTBHBIX U pealbHBIX KUAKocTed. [IpakTryeckne mpuio-
JKeHUs! ypaBHeHUs1 bepHymn. [ napaBnndyeckoe cOnpoTHBIEHUE TPY-
6ompoBosioB 1 anmapartoB. [loTepyu naBIeHUs HA TPEHHE U MECTHBIC
CONPOTHUBIIEHHS U UX pacdeT. OCOOEHHOCTH TeUeHHs HEHbIOTOHOB-
CKHUX YKUIKOCTEH 1 omnpe/ieNieHne noTeph Haropa A Hux. ['unpas-
JIMYECKOE CONMPOTUBIIEHHE TUTIOBBIX TEIJIO- U MaCCOOOMEHHBIX arla-
paroB. PacueTr onTuMaibHOrO AaBlIeHHs TPYOOIPOBOIOB. DKOHOMH-
YeCKH ONTUMAaJIbHAs CKOPOCTh MOTOKA. /[BIKeHHe Tena B CIUIOIIHOIM
cpene. ConpoTHBIICHNE ABIKEHUIO TeJa IPH Pa3IUIHBIX THAPOIU-
HaMu4eckux pesknumax. OCHOBBI TeopuH ocakaeHus. PacueT ckopo-
CTH CBO6OJIHOFO U CTCCHCHHOTI'O JABHM>XXCHHA 4aCTHIL B I10JIC HeﬁCTBHﬂ
MaccoBbIX cuil. O0TeKaHue Tell TOTOKOM. TeueHune ®KUIKoCTel uepes
HETIO/IBUKHBIE 3EPHUCTBIE CJIOU U TIOPUCTHIE TIEPErOPOJKHU. 3HaUCHHE
TUAPOJVMHAMMKH 3€PHUCTBIX CJIOEB B IIPOLECCAX XMMUYECKOH TEXHO-
noruu. OCHOBHBIE XapaKTEPUCTHKH ITHX CJIOEB. PacueT ruapasinye-
CKOTO CONpPOTHBIICHUS ci10s. [ napoauHaMyKa 1ceBI00KIKEHHBIX
(KUIAMmUX) 3epHUCTBIX clioeB. OCHOBHBIE XapaKTEPUCTHKH IICEBIO0-
O’KIDPKEHHOTO COCTOSIHUS CJI0sL. | MIpaBIN4IeCKOHE COMIPOTHUBIICHHE.
Pacuer ckopocTeil 1ceBIO0KUKEHUSL.

Pasnesienne ;KUAKHX M ra3o-
BbIX HEOAHOPOAHBIX CUCTEM

Knaccudukanus u ocCHOBHBIE XapaKTEPUCTHKH HEOAHOPOIHBIX CH-
creM. OCHOBHBIE CITOCOOBI Pa3AeNeHHsI U UX SKOJIOTHYECKOE 3Hade-
Hue. Kiaccuduxanus, mpuHIMIB BEIOOpa U OneHKa 3 PEKTHBHOCTH
METOJI0B pazzeneHus. Pa3nenenne B mose cui Tspkectd. OcaxneHne
u orcrauBanue. KoHcTpykiuu ocagureneid. Pacuetr ux oCHOBHBIX
pa3mepoB. Paznenenne nox AeiicTBHEM CHII Pa3HOCTH JAaBICHUSI.
OunbTpyronme neperopoky. Buasl ocankoB (CKMKaeMbIe U He-
cxmkaeMbie). CKopocTh (pUIIBTPOBAaHUS U €€ 3aBUCUMOCTB OT Iepe-
najia JaBJIeHHs, TEMIIEPATyp U CTPYKTYpHI ocaska. [IpombIBKa ocan-
koB. CkopocTs poMbIBKH. Kitaccnukarius 1 OCHOBHBIE TUIIBI (DHITh-
TPOBAIBHOM anmapaTypsl. PUIBTPBI IEPHOIUIECKOTO U HEMPEPHIB-
HOTO JICWCTBHSA TS pa3feieHus cycnen3nil. OnTuMusanus mpomo-
JKUTETBHOCTU IHKJIA QrIbTpoBaHust. OUIIBTPHI JUTI OYMCTKH Ta30B OT
meuiei. OCHOBBI pacueTra (priIbTPOB.

Paznenenue B mosne 1eHTpoOSKHBIX chil. LleHTpoOexHOe oTcTanBa-
HUE U IIEHTpoOekHOE QriibTpoBaHue. OYHCTKA ra30B OT MbLUIH B IUK-
jnoHax. Pa3znenenue cycneH3uid M SMyJIbCUM B THAPOLMKIIOHAX. BbI-
0op umkinona. ®akrop pasgenenus. Kiaccudukaums ueHTpUYT.
Lentpudyru ¢GunpTpyroniye U OTCTONHBIE EPUOIUYECKOr0 M He-
npepbiBHOrO jeiictBus. Ceepxuentpudyru. Cenaparopsl. Pacuer
HPOU3BOANUTENBEHOCTH HEHTPU(DYTH U OlpelielieHHe pacxoa SHEepruu
Ha neHTpudyrupoanne. OUuCTKa ra30B U pas3[esieHHe a’dpo3oiiel B
3NEKTPOCTATUYECKOM Iosie. DU3NUECKUe OCHOBBI Ipouecca. Y cTpoii-
CTBO MIEKTPOHIbTPOB. MOKpasi OYnCTKa 3alblJICHHBIX Ta30B. KoH-
CTPYKTHBHBIE THUIIBI MOKpPBIX IBUICYIOBUTENEH (HacagouHble, IMECH-
HBIE, CTpyHHBIe W J1p.). VIHTeHcH(]UKaIMs MpOIEeccCoB pasereHus
HEOJHOPOAHBIX CHUCTEM M TEHACHIIMU COBEPIICHCTBOBAHUS HX allla-
paTypHOro oopMIIEHHUS.

IlepeMemuBanue B KHIKUX
cpenax

TexHuueckue criocoObl TONYyYEHUS KHUIKUX U Ta30BBIX HEOJHOPO-
HBIX cucTeM. Buabl nepemenmmBanus. D(QGEKTHBHOCTh U UHTEHCHB-
HOCTh TIEPEMENINBAHUS M METOABI UX OIEHKH. | MIponuHamMudecKne
CTPYKTYpPbI IOTOKOB B allliaparax ¢ nepeMemnBanneM. Pacaer mom-
HOCTH Ha MEXaHHUYEecKoe nepeMemrBanne. KOHCTpyKIuM Memnranok,
MX XapaKTepHCTHKH, BHIOOp M oOmacTh mpuMmeHeHws. IHeBmaTtmue-
ckoe mnepememnBanue, OmnpeneneHne J[laBaeHust W pacxoia rasa.
[upkynsauoHHOe U Ap. BUABI NepeMerBannsi. OCHOBHbIE ITyTH MH-
TEHCU(HKALIUK MTPOIIECCOB MEPEMEIIMBAHHS B )KUIKHUX Cpe/iax.

IHepemenienue skuaKocTei

Knaccudukarus HacocoB (00beMHbIE, TUHAMUYecKKe). OCHOBHBIC
HIapaMeTpbl: IIPOU3BOIUTENBLHOCTD, IABJICHHE, PACXO0JI MOIIHOCTH,




k.1.1. PaboTa Hacoca Ha cetb, pabouas Touka. Ilyck u ocraHOBKa
Hacoca. CpaBHHUTEIbHBIE XapaKTePUCTUKH OCHOBHBIX THIIOB HACOCOB
u obiactu ux npuMeHeHns1. Berbop Hacoca. KoHCTpyKItnu Hacocos.
[NopirHeBBIe, IGHTPOOEKHBIE, OCEBBIE, IIECTEPEHYAThIe, BUHTOBBIE U

Ap.

C:katue u nepeMelienue ra-
30B

[puHImn neicTBYs U KiacCu(UKAITUSI MAITUH IS CKATHS U TIepe-
MerieHus ra3oB. Crenenp cxxatus. MaaukaropHas quarpamma. O0b-
€MHBIH K.II.JI. ¥ TPOU3BOAUTEIHLHOCTh. MHOTOCTYIIEHUATOE CXKATHE.
[Tyck u ocTaHoBka MamivHbl. KOHCTPYKIIMK MaIlTuH: MOPIIIHEBLIE,
IEHTPOOCIKHBIC, OCEBBIC, CTPYHHBIC U JIP. CPABHUTEIbHAS XapaKTePH-
CTHKA MAIIIVH I CKATHS T'a30B ¥ 00J1aCTH UX MPUMEHEHUs. Bbioop
KOHCTPYKTHBHOTO THIIa MallllH.

TenJioBble NMpouecchl U anma-
paThl

OCHOBHBIE TEOPHH TIEpeadr Teruia. 3HaueHHe Ipoliecca Termooome-
Ha B XUMHUECKOI MPpOMBIIIIIeHHOCTH. CTallMOHAPHBIA M HECTaIllo-
HapHbIH neperoc Terura. OCHOBHBIE TIOHATHS M OTIPEETIeHUs (TeMIIe-
paTtypHoe TIoJie, TpPalieHT TeMITepaTyphbl, TEINIOBOH MOTOK). Mexa-
HHU3MBI TIepeHoca Teruia (TeIUIONPOBOIHOCTh, KOHBEKIIHS, H3ITY-
yenue). [IpuHIMITBI cOCTaBIICHNs TEIUIOBBIX Oanancos. Temomnpo-
BOJHOCTB. TerIonpoBoIHOCTE M TEMITEPATypOIIPOBOIHOCTh TBEPABIX
MaTepuaoB, KUIKOCTeH U ra3oB. nddepennuanbHoe ypaBHEHHE
TeronpoBoaHocTH (ypaBHeHHe Dypbe). TermonpoBoHOCTS TUT0C-
KMX U IUIMHAPUYIECKUX CTEHOK (OHO- X MHOTOCIIOWHBIX) NIPH yCTa-
HOBUBIIIEMCSI TETIJIOBOM TTOTOKE.

KonBekTusHbIil epeHoc Teruia. EcrecTBeHHas U BBIHYKICHHAS
KOHBEKIMS. YpaBHEHHE TeIooTaa4n. KodhGuIeHT TemiooTaun u
JBIDKYILAs cuula. MexaHU3MBbl IIPOJJOJIBHOTO U MOTIEPEeYHOr0 KOHBEK-
THUBHOTO NIEPEHOCA B JJAMUHAPHOM U TypOyJIEHTHOM MOTOKax. B3au-
MOCBSI3b IPOQHIICH TEMIIepaTyp U CKOPOCTEH B MOTOKaX. TermnoBoit
morpaHuyHbI cinoil. uddepeHnnanbaoe ypaBHEHHE TIepeHoca Tell-
na B notoke (ypaBaenune ®ypre-Kupxroda). [IpeodpazoBanue qud-
(hepenmmansHOTO YpaBHeHUT Dyphe-Kupxroda ¢ momyuernem
0000IIeHHBIX TIEPEMEHHBIX (KPUTEPHUEB TEIUIOBOTO mMo100us). Oc-
HOBHBIE KPUTEPHUH TEIUIOBOTO MOA00US 1 NX (PU3NIECKUI CMBICI.
OO0muii BUI ypaBHEHHUN CBSI3U MEXIY Oe3pa3MepHBIMU IePEMEHHBI-
MU JUIS TEIUIOOTIauH 03 N3MEHEHHS arperaTHOr0 COCTOSIHUS TEIUIO-
Hocurenel. TemnooTnaya npy BEIHYKACHHOM (TYpOYJICHTHBIH 1 JIa-
MUHAPHBIA PEKUMBI) M CBOOOIHOM JABHKEHUH TEIUIOHOCUTEIEH.
TernooTaava mpy MICHOYHOM TE€UEHHH TEIUTOHOCUTENeH. TemmooT-
Jlaya Tpy JIBMDKEHUH TEMJIOHOCHUTENEeH Yepe3 3epHUCThIe ciou. Ter-
J00T/a4ya IPH U3MEHEHUHU arperaTHOro COCTOSHUA TEINIOHOCHUTENEH:
KMIICHUH KUJIKOCTEH ¥ KOHJEHCAIUH apa.

Jlyauctsrii Ternoodmen. duzngeckue ocHOBBL. CoBMeCT-

HBIH IEPEHOC TIeNa KOHBEKIUEH U n3nydeHueM. Pacder temioBoit
n3ossiuu. Teruonepenauya. OCHOBHOE ypaBHEHHE TEILIONIEPE/IAyH.
Koaddumnment rerumonepenaun. Cesi3p Mexay koadduipeHTom term-
Jonepenady ¥ KodpPUIMeHTaMHU TeIooTa4yn. Pacnpenenenne
TEMIIEpaTyp BJIOJIb IOBEPXHOCTH TEIUToNepenadn. JBrmxKymas cuia
nporecca (CpeaHsisi pa3HOCTh TEMIIEpATyp TeIUIOHOCcHTeNel). B3a-
MMHOE HalpaBJeHUE ABMKEHHS TEIUIOHOCHTENEH (TTPSIMOTOK, TPOTH-
BOTOK, CMEIIIaHHBII TOK W MIEPEKPECTHHIN TOK), €r0 ONTUMAIbHBINA
BBIOOD U BIMSIHHE HA CPEIHIOI0 PAa3HOCTh TeMIeparyp. BimsHue
THAPOIMHAMHYECKOM CTPYKTYPBI HOTOKOB Ha CPEIHIOI0 ABMKYIIYIO
CHITy TIpOIIecca TETUIONEpEaayH.

[NonsTne o HecTanMOHAPHOM HpoLecce nepenoca Termia. OcHo-
BBI pacueTra TeIIonepeiadun B HeCTAIlMOHAPHBIX nporieccax. Onpeze-
JIEHWE BPEMEHHU, HEOOXOJMMOTO /TSI HarpeBaHUs ¥ OXJIKICHUS TeTl-
JIOHOCHTEIIEH 110 3aJaHHOM Temmeparypsl. OmpeneneHue moBepXxHoO-
CTH TEIUTOTIEPE/Iauy NPH IEPEMEHHOM 3Ha4eHHN KO3 HUINEHTA TeTl-
nonepenayn (rpaduyeckoe HHTErpUpoBaHKe T QepeHIHATEHOTO
ypaBHEHHS Terutonepenadn). TerurooTada npyu HENOCpeACTBEHHOM
COINPUKOCHOBEHHH TEIUIOHOCHTEIeH. MaremaTinyeckne MOIeNH Mpo-
IIECCOB TIEpPEeHOCa TerIa B TEII000MeHHOM anmaparype. Kiaccngu-




Kallys IPOMBILIIEHHBIX CII0CO00B MOABOIA M 0TBOAA Teruta. Tpe-
0oBaHMs, TPEABSBISIEMbIE K TEIUIOHOCUTENSIM, HX CPAaBHHUTEIbHBIE
XapaKTEePUCTHKH U oOnacTu mpuMeHeHns. Onpenenenue TpedyeMoro
pacxoza Terionocureneid. O0orpeB BOASHBIM NTApOM U ITapaMH BbI-
COKOTEMIIepaTypHBIX opraHnudeckux termonocureneit (BOT), Bomoit
U JPYTUMH KHIKOCTSMH; CXEMBI YCTaHOBOK. HarpeBaHue TOno4HbI-
MU ra3zaMu. Mcronp30BaHNe TEXHOIOTHYECKHX U OTXOASIINX Tra30B B
KadecTBe TeroHocuteneil. CriocoObl HarpeBaHHs AIEKTPHUECKUM
TokoM. OTBOJ TeIUIa BOAOH, BO3YXOM U HU3KOTEMIIEPaTYPHBIMH
TEIJIOHOCHUTENISIMU. B0/10000OPOTHBIE IMKJIIBI XUMHUYECKHX TPOU3-
BOJICTB.

Konnencamust napoB. Pacuer konzieHcaropoB napos. [ToBepxHOCTHBIE
KOHJIEHCaToOpbl. bapomeTpudeckue KOH/IEHCATOPBI.

Beimapusanue

Ha3naueHue 1 TEXHUYECKHE METO/IbI BBIIApUBaHUs. BrinapuBanue
noJ; BakyymoM. Tertora camoncnapeHus. MaTepranbHBINA U TETLIO-
Boii OanaHchl. Pacder pusnko-xuMudecknx KoHcTanT. OOmias 1 mo-
JIe3Has! pa3HOCTh TeMIIepaTyp. PacdyeT moBepXHOCTH rperomei kame-
psl. OnpeienieHre pacxo/1a rperolero mnapa u OXJIaKIaromei BoIbl B
BaKyyM-BBIIIAPHOM amiapare. MeTo1bl HOBBIIICHUS! SKOHOMUYHOCTH
npoliecca BhITaprBaHus. MHOTOKOPITyCHOE BBIapuBaHue. Brimapu-
BaHME C TEPMOKOMIIPECCHEN BTOPUYHOTO 1apa. JKcTpa-nap. Mare-
PHUATHHBINA U TEIUIOBOW OaTaHCHI MHOTOKOPITYCHOW BBITTAPHOH ycTa-
HOBKH. Pacnpenienenre TenaoBoi Harpy3Ky ¥ MOJIE3HOW Pa3zHOCTH
TEMIIEpaTyp 1o Kopirycam (ammaparam). Pacaer MHOTOKOPITYCHBIX
YCTaHOBOK METOJIOM TIOCIIe/IOBAaTENbHBIX MpHOMkennii. Ve-
nojip3oBanre DBM npu pacuere BHITApHBIX YCTAHOBOK M ONTHMANTb-
HBIX YCJIIOBHH MX paboThl. TEXHUKO-3KOHOMHYECKAs OIITUMHU3AIIHS
YHCIIa KOPITYCOB BHITTAPHOHM YCTAaHOBKH.

Brimapusie anmnaparsl. Kiaccugukanust 1 OCHOBHbIE KOHCTPYKTHB-
HBI€ TUIIBI. ATIapaThl C €CTECTBEHHON W PUHYIUTENEHON IIUPKYIIsi-
el pactBopa. Ilnenounsle anmaparsl. PotopHbie anmaparsl. Anma-
patbl ¢ TOTPYXEHHBIMH ropenkaMu. CpaBHUTEIbHAS XapaKTePHCTHUKA
W TIPUHITAITHI BEIOOPa KOHCTPYKITMH BEITIAPHBIX alllapaToB.

OcHOBBI Macconepexadu

Mecto u poib MaccooOMeHa B XUMUYeCKol TexHomoruu. Kinaccudu-
Kalys 1 X o0mias xapakrepuctrka. CoBpeMeHHast pOJib STHX IPO-
IECCOB B 3ajJjauax OKpyskaromier cpensl. OCHOBHBIE TEOPHUH Maccolie-
penaun. CtaTtika MaccoOOMEHHBIX MporeccoB. CrocoObI BRIPAKEHNUS
cocrasa (ha3. 3akoHsI (azoBoro paBHoBecus. Koaddumnuent pacmpe-
Jenenus. MarepuanbHbli OajaHC M ypaBHEHHE pabouel IMHUY.
HamnpapneHue mporieccoB MaccorepeHoca u ux oopatumMocTh. Kune-
THKa MaccOOOMEHHBIX IponeccoB. OCHOBHBIE MOHATHSA. MeXaHU3MBbI
nepeHoca Maccel. Mosekynspaast tuddysus. 3akonsl quddy3un
(3axonbl ®uka). Koadduipentsr Monekynsproii auddysun. Jnd-
(epeHIMaTBbHOE YpaBHEHNE ITepeHoca Macchl B oToke. TypOyneHt-
Hast quddysus. Auddy3nonnsiii morpanuynselii cioii. Teopernye-
CKH€ MOJIEJIH TIIepeHoca Macchl (IIIEHOYHas!, TIOTPAHIMYHOTO CIIOS,
MTOBEPXHOCTH OOHOBJICHUS U 1Ip.).

YpaBuenue maccoornaun. KoadduienTs MaccooTnaum.
Jemwkymas cuna mpoiecca. [Ipeodpazopanue auddepeHnnanbHOro
YpaBHEHUS TIEPEHOCA MACCHI M MOJTydeHne 0000IIEHHBIX ITepeMeH-
HbeIX. OCHOBHBIE KpuUTepHH TP PY3NOHHOTO MOI00us 1 uX huznde-
ckuii cmpicit. O000IIEeHHOE ypaBHEHIE MACCOOTAAYH.
Maccomnepenaga. OcHOBHOE ypaBHeHHEe Maccornepenaun. Koadpunu-
€HTBI MaccoNepesauy U UX BeIpakeHus. CBs3b Mex Iy KodhHIueH-
TaM¥ Maccorepenayn 1 Koddpdunnenramu maccootnaun. Cpensss
JIBIDKYILAS CHJIA ITpoliecca Macconepenauu. BiausHue ruipojuHamMu-
YEeCKOW CTPYKTYphI IOTOKOB Ha BEIMYMHY CPEHEH IBIDKYIIEH CUIIBI
Maccorepenadi. AHaIOTHsI MEXAY NMPOoIieccaMy TEIUIo- K Maccore-
peHoca B XUMHUUecKo# anmaparype. O0uire MeTo/ bl HHTeHCH (UK a-
IIMHM TIpoliecca Macconepeadd. Poiib 1 3HaUueHNe THAPOIMHAMHUKH
nporecca. [IpuHIUIBI TOCTPOSHUS MaTeMaTHYecKUX Moeiel Mac-
cooOMeHHBIX nporeccoB. OCOOEHHOCTH Macconepeaud B CHCTEMax
¢ TBepaoii (hazoi. duznyeckre MOJIENTM U MEXaHU3MBbI IIepeHoca B




TBEpIbIX TeNax. Pacuer ckopocTy mpouecca u onpeneneHue ero Ju-
muTtHpytomei cragui. Croco0bl HHTEHCU(DUKAIUT Macconepead B
CHCTeMax C TBepIou (a3oil.

10

OcHoBBI pacyeTa Maccooo-
MEHHBIX annapaToB

OcHOBEI pacueTa MaccoOOOMEHHBIX anmapaToB. HernpepbIBHEII U cTy-
MEHYATHIN KOHTAKT (pa3 B MaCCOOOMEHHBIX ammaparax. Pacyer pabo-
4ell BEICOTBI MaCCOOOMEHHBIX alliapaToB. AMIaparhl ¢ HEMPEphIB-
HBIM KOHTaKTOM (a3 (HacaJouHbIe, IVIEHOYHBIE). UNCII0 eMHuII TTe-
peHoca. Beicora equnui nepenoca. Crioco0bl pacyera YHcIia eMHAL]
nepeHoca: rpaguyeckoe HHTErpUPOBaHUE, AHATUTHYECKUN pacyer.
Anmapatsl co CTyNeHYaThIM KOHTakToOM (a3 (tapenpyarsie). CTyrneHb
M3MEHEHHs KOHIEHTpaIK (TeopeTndeckas tapenka). Koappuunent
oboramenust. KoahGHUIMeHT moie3Horo JeiCTBHsI KOJOHHOTO ara-
para. Kunernueckast kpusasi. ['padoananurrdeckuii pacuer yncia
Tapenok. Pacyer muamerpa MaccoOOOMEHHBIX armapaTroB. Paznnunbie
THPOIMHAMHYECKHE PEKUMBI PadOTHI HACATOUHBIX U TAPEIIbYaThIX
anmapaToB. Beibop paboueit u penenbHO T0IMyCTUMON CKOPOCTH
JIBIDKEHUS CIUTOIIHOM (pazbl. OCHOBHBIE ITyTH MHTEHCH(UKAIINN Mac-
COOOMEHHBIX IIPOIIECCOB CO CBOOOTHOM rpaHuIiell paszena das.
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Abcopouus

XapaxkTepHucTHKa Tpolecca 1 001acTH ero npuMeHenus. Beioop aob-
copbenTa. duzndeckas abcopOuus 1 abcopOIHs, COIPOBOKIAEMAas
XHUMHYecKoH peaknueil. PaBnoBecne Mexny dazamu. Biausaue tem-
neparypbl U IaBlieHHs1 Ha paBHOBecrue. MarepualibHbli OanaHc u
ypaBHeHHe paboueil TMHUK. Y JIebHBIA pacxoj aicopOeHTa, ero MH-
HUMaJIbHOE ¥ SKOHOMHUYECKH ONTHMaIbHOE 3HaueHue. TeruoBoil 6a-
JIaHC TIporiecca Hen30TepMUIecKkoi abcopOru. MeTozs! 0TBOIa TeN-
na. MHOTOKOMITOHEHTHas abcopOims. MaTtemarudeckas MOJIeib
mporecca abcopOIuu B HacagoYHOM ammaparte. JlecopOums u croco-
051 ee mpoBeneHus. [[puHIIMAATEHBIE CXEMBI a0COPOITIOHHO-
JIECOpOIMOHHBIX YcTaHOBOK. AGcopOeprl. Knaccudukarms. [Inenou-
HBIE U HAaCaJJ0YHbIE KOJIOHHBI; BUJBI HACATOK, UX XapaKTEPUCTUKHU H
MIPUHIIMIIB BEIOOPA; OCHOBHBIE KOHCTPYKIIMH TapeioK (KOJITaYKOBbIE,
KJIallaHHbIE, CUTYAThIE, TPOBATBHBIC, C OJHOHAIPABICHHBIM JIBHKE-
HueM (a3 u ap.). AbcopOepsl ¢ pa3zOpbI3ruBaHreM KUIKocTH. CpaB-
HUTEJIbHASI XapaKTEPUCTHKA U 00JIaCTH IPUMEHEHHS arnaparoB pas-
JMYHBIX KOHCTPYKIMHA. OCHOBHBIE TEHACHIINN UX COBEPIICHCTBOBA-
Hust. [IpuHIMIBI BEIOOpa KOHTAKTHBIX YCTPONCTB M ONITUMAIBHBIX
PEKMMOB UX PaOOTHI.
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Ileperonka n pexrtudukanus

XapakTepucTrKa MpOoIecCOB TUCTHILUIALUKN U PEKTH(OUKAIMH U UX
UCIIOJIb30BaHNE B XUMHUYECKOH TpombliieHHocTH. [IpocTas u ¢pak-
LUOHHAs TMCTUILISIINS. PaBHOBECHE MEXK/Ty TTAPOM U JKUJIKOCTBIO.
MarepuasbHblii 6anaHc IpocToi neperoHku. Pacuer Bbixoza npo-
JyKTa ¥ ero cpefHero cocrasa. Ileperonka moj Bakyymom. Mosneky-
JsipHAs JUCTWUIALMA U ee annaparypHoe opopmiienue. JAuctms-
LIUsI B TOKE BOASIHOTO Mapa WM MHEPTHOTO ra3a. MarepuanbpHblil 1
TeryIoBoH Oananckl. OrnpeseneHne TeMIeparypbl AUCTHIIISIIAN |
pacxojia BOASHOTO napa.

Pextunduxanus. ®ruznveckre OCHOBBI PEKTU(PUKAIIMOHHBIX MPOIIEC-
coB. CXeMBl YCTaHOBOK /ISl HETIPEPHIBHOM 1 IIEPHOIUYECKOI PEKTH-
(ukany OMHAPHBIX 1 MHOTOKOMITOHEHTHBIX cMecell. Marepuaib-
HBII OaaHc HeNpephIBHOW peKTH(UKAIKU ONHAPHBIX cMecei. Y pas-
HEHHE JIMHUH W3MEHEHUs pabounx KOHIIeHTparuil. OnpeaencHue
MUHHMAJILHOTO U paboyero ¢iermoBoro yucna. TeroBoi GanaHc.
Onpezenenre pacxo/ia TPerolero napa 1 oxjaaxkaaromei Boasl. Tex-
HUKO-3KOHOMHUYECKas ONMTHUMU3AIUS BBIOOpa (hiierMoBoro 4yucia (3a-
BUCHMOCTb MEXY YHCIIOM (DJIErMBI, pACXOA0M IPEIOIICTO T1apa,
OXJIXKIAIOMIEH BOJIBI, TIPOU3BOIUTENEHOCTHIO 1 OCHOBHBIMH pa3Me-
pamu anmnapara). Maremarrndeckast MOZIeNb Ipoliecca HeMpepbIBHON
pekTuduKanuy B TapeabuaToM anmapare. [leproandeckas pekruu-
Kalusi OMHApHBIX cMeceld. BapuaHThl poBeieHus poliecca MpH Ie-
PEMEHHOM U ITOCTOSIHHOM COCTaBe qucTHiuIATa. [[pHHIUIIBI aHaHM3a
U pacuera peKTH(HUKAIMH MHOTOKOMITOHEHTHBIX CMeceil. DKCTpak-
TUBHAs ¥ a3€0TPOITHAs peKTHUKaIus. DU3NKO-XUMHYECKHE OCHOBBI
3THX TporieccoB. Pasaenenne cMeceil ¢ OIM3KUME TeMIlepaTypaMu




KHIIEHUs ¥ a3e0TpoIHbIX cMeceil. [Tonstue o coneBoii pextuduka-
1un. Vcronb30BaHne HU3KUX TeMIIEpaTyp AJIS pa3felieHus apora3o-
BBIX U ra3oBbIX cMecell. Pektudukanus sxuaxoro Bo3myxa. OcobeH-
HOCTH KOHCTPYKTHBHOTO 0(hOpMIICHHSI PEKTH(PHUKAIIMOHHBIX ammapa-
TOB W YCTAaHOBOK.
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JKCeTpaKkuus

DKCTpakIus. XapaKTepUCTHKA IpoIecca U 00JIaCTH €ro PUMEHEHUS.
®du3nvecKkre OCHOBBI U IPUHITUITHI BEIOOpA 3KcTparenTa. dusmueckas
9KCTPAKIIUS U SKCTPAKIIMSI, COMPOBOXKIaeMasi XUMUUIECKON peakiuei.
VYcnoBust paBHOBECHSI JIJIsI CUCTEM C Pa3TUYHON B3aUMHOM pac-
TBOPUMOCTBIO. MarepualibHbIi Oanmanc. OnpeneeHre pacxoaa 3Kc-
TpareHTa. OJHOCTyEHYaTasi 1 MHOTOCTYIEeHYaTasi IPOTUBOTOYHAS
sKcTpaknus. ['padoaHanuTHIECKUi pacueT MPOTHBOTOYHONH MHOTO-
CTYIIEHYaTOM 3KCTpaKkLuu. MaremaTndeckas MOZEIb IIpoLecca 3KC-
TpakIMY B anmapare KOJIOHHOTO TUMa. MeToIbl pereHepaiun dKCTpa-
TeHTOB. JKcTpakTophl. Kiaccnukarius, OCHOBHBIC KOHCTPYKTHBHEIC
TUTIBI ( CMEECUTENTFHO-OTCTOIHBIE, KOJIOHHBIE, C TIOJIBOJIOM YHEPTHH U
np.). CpaBHUTENBHEIC XapaKTePUCTUKH U BBIOOD THTIA armapara. [1y-
TH COBEPIICHCTBOBAHUS UX KOHCTPYKIMH. Pacuer OCHOBHBIX pazMe-
POB DKCTPAaKTOPOB.

14

Ancopouus

AncopOuust. XapakTepucTuKa rporecca 1 001acTu ero
NPUMEHEHHS JUTS pa3lelICHHS ¥ BbIICICHNUS BEILECTB U3 Fa30BhIX,
MapoTa30BbIX M )KUIKUX cMecel. [IpompInuieHHbIe aicOpOeHTHI, HX
OCHOBHBIE CBOMCTBA M 00J1acTH MpuMeHeHust. OCHOBHBIE MOJIETH
paBHOBecwHs npu afcopoiun. M3orepma ancopouuu. TerioBoit 2¢-
ekt ancopbimu. Henzorepmudeckas agcopOrust. MaTepuanbHbIN
Oananc agcopOiun. JluHamuueckast ak THBHOCTD asicopoenTa. dop-
MHPOBaHHUE 1 EPEHOC KOHIIEHTPALIMOHHOTO (PpOHTA, 30HA MaccoIle-
penadu, BpeMs 3alIUTHOTO AeHcTBUA cios. [Iytn nHTeHCcHuKanum
aJIcCOpOIIMOHHBIX TIPOIeccoB. MareMaTrudeckasi MoJeNb Ipolecca aj-
COpOLMH B 3epHICTOM Cloe ancopOeHTa. Merorka pacyera arnmapa-
TOB C HETIOJIBIKHBIM clioeM azicopbenTa. JlecopOrwst, CiocoOs! ee
npoBeneHus. Ancopbepsl. Kimaccudukanms u o0Ine mIpHHIATIET
YCTpOMCTBA. ATaparsl ¢ HEIOABIKHBIM M B3BEIIAHHBM CIIOEM, C
TUTOTHBIM JIBIDKYIIEMcst clioeM. CpaBHUTENbHBIC XapaKTEPUCTHKH U
NPUHLUITE BEIOOpA THIIA ammapara. TeHAeHINH COBEPIICHCTBOBAHUS
aJIcOpOIMOHHON anmnaparypsl. [[puHIUNHAIBHBIE CXEMBI aICOPOITH-
OHHO-/1IeCOPOLIMOHHBIX YCTAaHOBOK.

HonHbIiT 00MeH. XapaKTepUCTHKA IPOIlecca U 00NACTH ero IMpuMe-
HeHus1. VloHHbIe MaTepuanbl, KilacCU(HKaIUs, OCHOBHbIE CBOWCTBA U
00J1aCTH IPUMEHEHHUSL.

15

Metoabl KpUCTALIM3ALUA U
X KjIaccupuranus

Kpucrammmszanus ¢ oxJ1aKIeHHEM pacTBOpa MM PaciulaBa, ¢ yaaie-
HHMEM 4acTH PACTBOPUTEINS U3 PaCTBOPA, KOMOMHUPOBAHHbBIE METO/IBI.
CriocoObI OXJIaXKIEHHS PacTBOPOB (Uepe3 CTEHKY, UCIapUTEeIbHOE
ol BakyymMoM). OCHOBBI KHHETHKH KpucTaun3aui. CKopocTa 06-
pa3oBaHus M POCTa KPUCTAJUIOB. BiMsHue yCrnoBHil KpuCTAIUIN3AIN
Ha CKOPOCTb MpoIecca U XapaKTEPUCTHKH KPUCTaUIOB. MeToanka
pacueTa KpucTan3aropoB. [lyTi nHTeHCH(UKaMy mporecca.
CpaBHUTENbHBIE XapaKTEPUCTHKH U 00JIaCTH IPUMEHEHNS KpUCTaI-
JIM3aTOPOB PA3IMYHBIX KOHCTPYKIIMIT; OCHOBHBIE IIPHHIIUITEL NX BBI-
0opa 1 TeHJAEHINU COBEPLICHCTBOBAHUS KOHCTPYKIIHH.

16

Cymka

Cymka. O0miast XxapakKTepUCTHKA TIpoIiecca  00JIacTH ero mpuMeHe-
Husi. COCTOSIHNE BBICYIIMBAEMBIX MaTepraioB. PaBHOBEeCHas U CBO-
0omHAasT BIAXXHOCTH. MeTOIbI CYyIIKH (KOHBEKTUBHAS, KOHTAKTHAS,
cnennanbhble ). KonBexktuBHas cymka. CtaTika mporecca. XapakTe-
PUCTHKH BIaKHOTO Bo3myxa. Jlmarpamma Y-X COCTOSIHUS BIIaKHOTO
BO3yXa (muarpamma Pam3muna). MatepuanbHBIN 1 TETIOBO OanaH-
Chbl. Y IeNIbHBIE pacxobl BO3yXa U Temia. TeopeTuueckas u Ae-
CTBHUTENbHAs Cymmika. OCHOBHBIC BAPHAHTHI KOHBEKTHBHOM CYIIIKH,
uX n300pakeHne U aHanu3 Ha Y-X muarpamMe. KnHetnka mporiecca
cymkd. Terno- 1 MaccOOOMEH MEXKIy BO3IYXOM U MarepuainoMm. Tu-
MTOBBIE KHHETHYECKUE KPHUBEIC CYIIKHU. [Ieprno bl TOCTOSTHHOM U T1a-
naroueit ckopocreid. Kputuueckoe Biarocogep:kanue. Y paBHEHUs
CKOpPOCTH CYIIKH U ero KOHCTaHTHI. [IyTn nHTeHCH(UKAIINY 1 TTOBBI-




IIEHHUs] 9KOHOMUYHOCTH TIpoliecca KOHBEKTUBHOM cymiku. MaTtemaru-
JecKasi MOJIeNb Mpoliecca KOHBEKTUBHOM CyIkU. OCHOBHBIE KOH-
CTPYKIIMM KOHBEKTHUBHBIX CyIIMIIOK. VX Kiaccuukanus, cpaBHH-
TeNnbHas OLEHKA U BEIOOP TEHJECHIINH Pa3BUTHS M COBEPIIEHCTBOBA-
HUS CyIIWIIbHBIX annapaToB. KoHTakTHas cymika. MarepuaibHblil U
teruoBoi O6aranc. Cymika mox BakyymoM. Pacxon teria. TumoBsie
KOHCTPYKIIMH CYIIHJIOK.

17 MeMOpaHHbI€e IpoLecChl XH-
MHUYeCKOH TeXHOJIOTHHU

Knaccudukanus MeMOpaHHBIX IPOLIECCOB, MX JIBHKYIIAS
CHJIa, CEIEKTUBHOCTh. BHpI MeMOpaH, UX JOCTOMHCTBA U HEAOCTAT-
k1. DU3NKO-XUMHYECKHE OCHOBBI MEMOpaAHHBIX TporieccoB. Pacuer
MeMOpaHHBIX MPOIECCOB U ammaparoB. MemOpaHHbIe anmapatsl. Me-
TOJIbl OYUCTKH MeMOpaH. AHAIIOTHsI MEX/Ty IPOLIECCAMH TEIUIO- U
MaccolepeHoca B XMMUUecKo anmaparype. O01ue MeToibl HHTeH-
cudukanum nporecca Maccornepeiadd. Poib v 3HaUeHNE THIPOTH-
HaMUKH niporiecca. [[pHHIMIBI MOCTPOSHUSI MATEMATHYECKUX MOJIe-
nelt MaccooOMeHHBIX TporieccoB. OcoOEHHOCTH Macconepe adn B
crcTeMax ¢ TBepAoi (azoii. Pusnyeckne MO U MEXACH3MBI T1e-
peHoca B TBep/IbIX Tenax. Pacuer ckopocTH mporecca 1 onpeiesieHue
ero TUMUTHpYIowei cranuu. CriocoObl UHTCHCH(UKALIHA MacCoTie-
penayn B CHUCTEMax C TBepIoH ¢azoit

7. COOTBETCTBUE COAEPXKAHUSA TPEBOBAHUSAM K PE3YJIbTATAM
OCBOEHUA JINCHUIIJINHBI

7. COOTBET- 1/2/3/4/56 7 8911111111
CTBHUE CO- 012 3[4 5 67
JAEPKAHUSA
TPEBOBAHUSAM
K PE3VYJIbTA-
TAM 3HaTh:
1 MaTeMaTH4YecKue u Husu- +
KO-XUMUYECKUE METO B,
HCTIOJIB3YEMBIE TIPH pacye-
T€ POLECCOB XUMUYECKOU
TEXHOJIOTHUH
2 THUIIOBBIE TIPOLIECCHI XUMHU- +
YECKOM TEXHOJIOTHH
Ymerb
1 MPOBOINTH PACUYETHI MPO- +
LIECCOB XUMUYE-
CKOI TEXHOJIO-
Tuu
2 HU3MEHATH IIApaMEeTPhI TEX- +
HOJIOTHYECKOTO TpoIiecca
Baagern
1 COBpPEMEHHBIMH METOIaMH +
pacueTa IpoIeccoB XUMH-
YEeCKOU TEXHOJIOTHH
2 crocodaMu HU3MCHEHHS +
MapamMeTpoB TEXHOJIOTHYC-
CKOTO TpoIiecca

B PE3YILTATC OCBOCHUSA NUCHUIIIIMHBI CTYJACHT JOJDKCH OBJIAACTD CIICAYIOIIMMH KOMIICTCHIUAMMA
1 UHAUKATOpaMU UX OOCTUKCHUSA.




Konu

waumesno- | P | P | P | P | P |P|P|P|P|P|P|P|P|P|P|P|P
BaHUE a3 | a3 | a3 | a3 | a3 | a3 | a3 | a3 | a3 | a3 | a3 | a3 | a3 | a3 | a3 | a3 | a3
Kon n Hanme-
HOBAHME KOM- HUHAWKA- i i pit I I pit I I I pis i i I I pit pit I
TOpa A0- e e e | e e e | e e | e e e e | e | e e | e | e
NEeTCHIIUU
CTWKEHM | n | O | a1 | o | an | x| x| x| x| x| x| x| x| x| ad|ad)| &
KOMIIE- 1 2131415 6 |7 819 1 1 1 1 1 1 1 1
TEHIIUH o123 |4|56|7
OIIK-2 Cnoco- | OIIK-2.1 + |+ |+ |+ |+ |+ + |+ |+ |+ |+ |+ +]|+|+ |+
OEH UCII0TB30- 3HAET CO-
BaTh MaTeMaTH- BpPEMEHHbIE
qyeckue, pu3uue- | MaTeMaTH-
CcKue, HU3NKO- YecKue U
XHUMUYECKHE, ¢bmsuKo-
XUMHUYECCKHUEC XUMHUYC-
METOIBI JIJIst CKHE METO-
pelieHus 3anad bl 718
npodeccHoHaIb- | PELIeHHs
HOI1 3a7a4 1npo-
NS TENIbHOCTH ¢eccuo-
Crnoco0OeH aHa- HaJILHOM
JIM3UPOBATH 3a- JIeSTEIbHO-
nauu npogeccu- | CTH
OHaJILHOM Jesl-
TEJIBHOCTH Ha
OCHOBE TI0JIOXKE-
HUM, 3aKOHOB OIIK-2.2 + |+ |+ |+ |+ |+ +|+ |+ |+ |+ |+ +|+|+ |+
METOJOB B 007a- | Buangeer u
CTH €CTECTBEH- HCTIOJB3YEeT
HBIX HAYK M Ma- COBpPEMECH-
TEMaTHKH HbIE METO-
1161 ¥ 0a3bl
JTAHHBIX
UTSL perire-
HUS 3a7a4
npodeccu-
OHAJILHOM
JIEATENHbHO-
CTH
OIIK-2.3 + |+ |+ |+ |+ |+ +|+ |+ |+ |+ |+ +]|+|+ |+
[Ipumensier
OCHOBHbIE
JKCTIepH-
MEHTaIb-
HbIE METO-
JIbI KCCIIE-
JIOBAHHUS
¢bm3uKo-
XHUMHYE-
CKHX
CBOICTB
BEILIECTB, a
TaK¥Ke Teo-
OIIK-4 Cnoco- peTuyeckue
OeH obecrieun- 3aKOHBI
BaTb MPOBEICHHE | €CTECTBEH-
TEXHOJIOrHYe- HOHAyYHBIX
CKOTO TpoIlecca, | AMCIMIUIAH
HCII0JIb30BaTh K PEIICHHUIO
TEXHUYECKUE MpakKkTHye-
cpeacTBa s CKHX BO-
KOHTPOJISI [1apa- MPOCOB
MeTpOB TEXHOJIO- XUMHUYC-
THYECKOT0 IpPO- CKOM Tex-
1ecca, CBOMCTB HOJIOTUH




CBIpbsl U TOTOBOM
OpOAYyK-
L[1X,0CYLIECTBIIA
Th U3MCHECHHUE
apaMeTpoB
TEXHOJIOTHYE-
CKOTO Ipo1ecca
[IPU U3MEHEHUE
CBOMCTB CBIpbS

OIIK-4.1
Crniocoben
obecneun-
BaTh MPO-
BEJICHHUE
THIIOBBIX
TEXHOJIOTH-
YECKUX
MPOIECCOB
U UCIIOJIb-
30BaTh
TEXHUYE-
CKHE Cpeji-
CTBA JJIs
KOHTPOJIS
napamer-
POB TEXHO-
JIOTHYECKO-
o mporec-
ca

OIIK-4.2
Crniocoben
,OCYIIIECTBII
SITh H3ME-
HEHUE I1a-
pameTpoB
TEXHOJIOTH-
YECKOTO
mporecca
TIPH U3MeE-
HEHUe
CBOICTB
CBIPbS JJIst
obecneue-
HUS 3a1aH-
HBIX Mapa-
METpPOB
TOTOBOM
MIPOAYKIY

OIIK-4.3
Cnocoben
OTIPENEeNATh
W paccyu-
THIBATh
OCHOBHbBIC
napamer-
POB TEXHO-
JIOTHYECKO-
o IpoLec-
ca, omnpeze-
IISTh TEX-
HOJIOTHYe-
CKH€ Tapa-
METPHI U HX
BIIMSHHE HA
TEXHOJIOIH-
YEeCKUU
rporecc

8. IPAKTUYECKUE U JIABOPATOPHBIE 3AHATUA

8.1. [IpakTnyeckue 3aHATUA

TeMbl NPAKTUYECKUX 3AHATHI M0 TUCHUIJINHE

6 cemecTp

[ No |  Nepasnena

Temarrka NPakTUYECKUX 3aHITHI

| Tpyn1oeMKOCTb




n/n JUCHUITIINHBI qac.

1 2 YpaBHEHHSI COCTOSIHUSI JJISl MJICATbHBIX U PEATBbHBIX J>KUAKO- 2
creil. [IpakTueckre NMPUIOKEHUSI OCHOBHOTO YPaBHEHUS TWI-
pocTaruku

2 7 CocraBneHue U pacyeTsl TEIOBHIX OamaHcoB. PacueTsl: ko3 (- 2

(DMIIMEHTOB TEIIONPOBOTHOCTH, TEIUIOOTIAYH W TEIUIONepeaa-
YW, CpeHEN ABIKYIIECH CHIIBI M TOBEPXHOCTH TEII00OMeHa

Bcero 4

8.2. JlabopaTopHbIe 3aHATHS

BrinonHenune 1a00paTOPHOrO MPaKTHKyMa CIIOCOOCTBYET 3aKpeIVICHUI0 y4eOHOro ma-
Tepuaia, U3y4aeMoro B IUCHHUIIIMHE «XHUMUs», TIO3BOJISET OCBOUTH TEXHUKY JIAOOPATOPHBIX pa-
00T U 3JIeMEHTapHbIE METObI IKCIIEPUMEHTAIBHBIX UCCIIEIOBaHUIA.

.JIaﬁopaToprle paﬁoTbI U pa3jeiibl, KOTOPbIC OHU OXBATbIBAKOT

6 cemecTp
Ne No paznena Tpyno-
. /;[ JIMCIIU- HaumenoBanue 1ab0opaTopHBIX paboT €MKOCTh
TUTHHBI qac.
1 2 I'uapaBinyeckue COMPOTHBICHUS 2
0 JUTHHE TPYOOIpoBoOIa
2 2 VYpasuenue bepuyniu 2
3 2 HccrnenoBanne  XapaKTEPUCTHK 2
MICEBI00KUKEHHOTO CITOSI
4 3 W3zy4yenne paboThl HYTU-QUIBTPa 2
5 5 HUcneiTanue HEHTPOOEKHOTO 2
Hacoca
6 7 W3ydeHue Temionepenayd B Tell- 2
JOOOMEHHHKAaxX THIAa «Tpyba B
TpyOe», KOKyXOTpyOHOTO
7 7,8 JIByXKOpIlyCcHasi BbllIapHas ycra- 2
HOBKa
Bcero 14
7 cemecTp
Ne No paznena Tpyno-
. /;[ JIACIIU- HaunmenoBaHue 1a00paTOpHBIX paboT €MKOCTh
TUTHHBI qac.
1 9,10 Onpenenenue ko3 durrenrta 5
A1 Maccoliepeiadyil B Iporecce ab-
copO1uun
2 12 UcnbiTanne pekTH(OUKATHOHHON 5
YCTaHOBKH




3 16 Hccnenoanue mpouecca CyIIky B 4
[ICEBI00KUKEHHOM COCTOSIHUHU

Bcero 14
7 cemecTp
Kon ¢popmu-
TeMaTHKa KypCOBBIX IIPOEKTOB (PaboT), pacyeTHO- A q{, p
CamocrosTenbHas paboTta pyemMoi KoM-
rpaduueckux pador, pedepartos u ap. U
1. MHorokopiycHasi BbIIIapHas YCTaHOBKa HEMpe-
PBIBHOTO JEHCTBUS (C BBIHOCHOW Iperolneil Kame- OITK-2
PO, BEIHOCHOW IIMPKYJISILIMOHHOM TPYOOi, ¥ T. 11.)
Kypcosoii nmpoekt 2. PextudurkanronHas ycTaHOBKA HEIPEPHIBHOTO OIIK-2
JISWCTBHUS (HACAaZOYHOTO MIIH TapeabyaToro THIA).
3. CymunbHas yCTaHOBKAa HENPEPBIBHOTO JEHCTBUS OIIK-2
(6apabaHHas WITH C KATIINM CJIOEM).

9. CAMOCTOATEJIBHASA PABOTA

CaMocrosiTenbHas padoTa MPOBOAUTCS C IEJIbI0 OCBOCHHSI 3HAHUW U YMEHHH 10 U CIIH-
IUIMHE U NIPeAyCMaTpUBaET:

- 03HAKOMJICHHE U IPOPA0OTKY PEKOMEHIOBAHHOU JIUTEPATYPHI, PA0OTY C IIEKTPOHHO -
OMOIMOTEYHBIMH CHCTEMaMH, BKIIFOUYAsl IEPEBOBI MyOIMKAIIUN U3 HAyYHBIX KYPHAJIOB, IIUTUPY-
embIx B 6azaxWeb of Science, Scopus, Chemical Abstracts, PUHII;

- TIOCEIICHHE OTPACIICBBIX BBICTABOK U CEMUHAPOB;

- ydacTue B CEeMUHApax, KOHPEPEHIUAX, IPOBOIUMBIX B MIHCTUTYTE 1O TeMaTHKe
JUCIUTLTIHBL;

- MOJITOTOBKY K BBIMTOJIHEHUIO KOHTPOJBHBIX PabOT MO MaTepHally JEKIIMOHHOTO
Kypca;

- TOATOTOBKY K chmade sk3ameHa (1 cemecTtp) m naGoparopHoro mpaktukyma (1 ce-
MECTp) MO AUCLHUILIIMHE.

[TnaHupoBaHWEe BpPEeMEHU Ha CaMOCTOSATEIBHYIO padoTy, HEOOXOJAMMOro Ha HM3YYCHHE
JTUCIHILTMHBI, CTYJICHTAaM HAJI0 OCYIIECTBIISATh HA BECh MIEPHOJ U3YUCHUS, MPENyCMaTpUBasl TIPU
3TOM pEryJIsIpHOE IMOBTOPEHUE MPOMICHHOr0 MaTepuaia. MaTepual, 3aKOHCIIEKTH POBAHHBIN Ha
JICKIUAX, HEOOXOAMMO PErYJISIPHO JOMOJHSATH CBEICHUSMHU W3 JIUTEPATYPHBIX HCTOYHUKOB,
MIPEJCTaBICHHBIX B pabouelt mporpamme. [1pu paboTe ¢ yka3aHHBIMH UCTOYHUKAMHU PEKOMEH]T Y-
€TCS COCTABJIATh KPAaTKUU KOHCIEKT MaTepuania, ¢ 00sA3aTeabHbIM (UKCHpOBaAaHUEM OMOJMOrpa-
(UYECKHX JTAHHBIX UCTOYHHKA.

10. OHEHOYHBIE MATEPHAJIbI



OueHouHbIE MaTepUalIbl MIPECTABIEHbl B BUE OTIEIBHOIO JIOKyMeHTa — DoHIa OLEHOYHBIX
CPEZCTB, SABJISAIOIIETOCS HEOTHEMIJIEMON YaCThIO paboyeli MporpaMmBbl I CLIUTIIMHBL.

11. METOANYECKHE YKA3AHUA 110 OCBOEHU IO JTUCHUITIIMHbBI

Opranuzanus 00pa3oBaTeIbHOIO Mpoliecca perjaMeHTUpyeTcs y4eOHbIM IUIAHOM U paclHCcaHueM y4eo-
HBIX 3aHATHHA. SI3bIK 00ydeHUs (TMpernoaaBaHus) — pycckuil. Js BceX BUIOB ayJUTOPHBIX 3aHATHH «4ac» yCTaHaB-
JIMBAETCSl MPOJOJIKUTENBHOCTRI0 45 MUHYT. 3adeTHas €IMHMIIA COCTaBIseT 27 acCTPOHOMHUYECKUX 4YacoB uUiu 36
aKajgeMuJeckux vac. Uepes kaxmpie 45 MUH KOHTaKTHOH pa0OThI JeIaeTCs IePEPhIB MPOTODKUTEIIBHOCTRIO 5 MUH,
a MmocJie IBYX 4ac KOHTAKTHON pabOTHI IENaeTCs ePEPhIB MPOODKUTEILHOCTHIO 10 MHUH.

CereBas popma peannzanyu nporpaMMbl AUCIUTUINHBI HE UCIIONb3YETCS.

OOyyaromuiicss UMeeT MpaBo Ha 3a4eT Pe3y/bTaToB OOYUeHHUs MO AMCIMIUIMHE, €CIIM OHA OCBOEHA UM IpU
MOJY4EHUH CpPEeHEro NpodeccnoHabHOr0 00pa3oBaHus U (WIJIK) BBICHIETO 00pa30BaHMs, a TAKXKE JIOMOJHUTEIHHO-
ro oOpa3oBaHus (TIpH HATMYWH) (Aanee - 3a4eT pe3yabTaToB 00y4eHHs ). 3auTeHHbIC PE3yAbTaThl 00yUeHHS YUUThI-
BAKTCs B KA4YECTBE peSyJ'lI)TaTOB l'IpOMe)KyTO‘-IHOI‘/’I aTTeCTalliu B yCTaHOBJ'leHHOM B I/IHCTI/ITyTe nmopsAaake.

11.1. O0pa3oBaTteJibHbIe TEXHOJIOTUU

OOpazoBarenbHbIM MpoLece NMPH OCBOGHHM AWCLUILIMHBI OCHOBBIBAECTCS Ha HCIOIb30BAaHUHU TPAULUOH-
HBIX, MTHHOBALIMOHHBIX U MH()OPMALIMOHHBIX 00pa30BaTeNbHBIX TeXHONIOTHH. Bo3moxkHa peanuzarus OIOII ¢ npu-
MEHEHHEM 3JIEKTPOHHOTO OOy4YEeHUS M JUCTaHIIMOHHBIX 00pa30oBaTeNbHBIX TeXHONOTHH. TpanunnonHsie oOpazoBa-
TENIbHBIE TEXHOJIOTHH TMPEICTABICHBI JIEKIIMSIMA ¥ CEeMUHAPCKUMH (NPaKTHIECKUMHU) 3aHATHAMH. VIHHOBAIlMOHHbIE
00pa3oBaTeNbHBIE TEXHOJIOTHH UCIIONB3YIOTCS B BUJE IPUMEHEHUS aKTHBHBIX W MHTEPAKTUBHBIX (DOPM ITPOBEIICHUS
3aHsATHH. VHpOpMaImoHHble 00pa3oBaTeIbHbIE TEXHOJIOTHH PEaM3YIOTCS IyTEM aKTHBU3ALUH CaMOCTOSITEIEHON
paboTHI CTyIeHTOB B HH(OPMAITMOHHOM 00pa3zoBaTenbHOM cpeze. [Ipu mpoBeneHun yueOHBIX 3aHITHI oOecrieunBa-
eTcsl pa3BUTHE y O0YYarOIIMXCsl HABBIKOB KOMaHJAHOW pabOoThl, MEKIMYHOCTHOH KOMMYHUKAIMY, IPUHATHS pelie-
HUH, JUIEPCKUX KadecTB (BKJIIOYasi MPOBEICHHE MHTEPAKTHBHBIX JIEKIUH, IPYNIIOBBIX MCKYCCHH, POJIEBBIX WP,
TPEHHHTOB, aHAJIU3 CUTYallMi ¥ MIMHUTAMOHHBIX MOJIEJIeH, pernoaBaHne AUCIUTUINH (MOIyJeil) B popMe KypcoB,
COCTABJICHHBIX Ha OCHOBE PE3YyNbTAaTOB HAYYHBIX MCCIEAOBAHUI, IPOBOJUMBIX OpraHU3allel, B TOM YUCIIE C yde-
TOM pETHOHAJBHBIX 0COOEHHOCTEN MPO(pECCHOHATIBHOM AESTENBHOCTH BBIITYCKHHKOB U MOTpeOHOCTEH paboTonaTe-
nen).

11.2. Jlekmun

JIeKIMOHHBIN KypC TMPEIoiaraeT CHCTeMaT H3UPOBAHHOE H3JI0)KEHHE OCHOBHBIX BOIIPOCOB COJEPIKAHMS TUCLIAILIHHBL.

Ha nepBoii nekiun ektop 0053aH NPeAyNpeanTh CTYACHTOB, IPUMEHHUTEIFHO K KaKoMy 0a30BOMy y4eOHUKY (yueO-
HUKaM, Y9eOHBIM IOCOOUsIM) Oy IeT MPOYUTaH Kypc.

JlekIMOHHEBIN Kypc obecrieunBaeT 6osiee ry0oKoe ITOHMMaHNe yueOHBIX BOIPOCOB MPH 3HAYMTEIBHO MEHBIICH 3aTp a-
TE BPEMEHH, Y€M 3TO TPpeOyeTcst CPeHECTATUCTHYECKOMY CTYICHTY Ha CAaMOCTOSITEIbHOE H3YYEHHE MaTepuaa.

11.3. 3aHATHS CEeMHHAPCKOro THNA

CemuHapckue (MPaKTUYECKHE) 3aHATHS HPEICTaBIIIOT COOOH MeTaNU3aI|Io JISKIMOHHOTO TEOPETUIECKOr0 MaTepua-
Jla, HANpaBJIeHb! Ha OTPa0OTKY HAaBBIKOB, IPOBOJATCA B LIENSIX 3aKpPEIICHHUS Kypca M OXBaTHIBAIOT BCE OCHOBHBIE pa3felibl Juc-
LUTLTAHBL.

OcHOBHOIT ()opMO¥ IIPOBEICHUSI CEMHUHAPOB U NMPAKTHIECKHUX 3aHATHH SBISICTCS 00CyKAeHNEe HanOoIIee MpoOIeMHBIX
U CJIOXKHBIX BOTIPOCOB I10 OTJEIBHBIM TEMaM, a TAKKE PeIIeHHe 3a1a4 U pa300p NPpUMEPOB U CUTYAlMid PU KOHTaKTHOU padore.
B o0s13aHHOCTH TIpenoiaBaTesst BXOAT: OKa3aHHe METOJMYECKOH MTOMOIIN ¥ KOHCYJIFTHPOBAHUE CTYIEHTOB IO COOTBETCTBY IO-
LIIUM TeMaM Kypca, OTBETHI Ha BOIPOCHI, YIIPaBJIEHHE MPOLIECCOM PELICHHS 3a1a4.

AKTHBHOCTb Ha IPAKTUYECCKUX 3aHATUSAX OLIEHUBACTCS TI0 CJICTYIOIIUM KPUTCPHUIM:

® OTBETHI Ha BOIIPOCEL, IPEAJIaracMble MPEIo1aBaTesieM;

® yYyacTHe B IUCKYCCHSAX;

e BBINOJHEHUE 3a/1aHUH (penIeHue 3anay);

Jlokmasisl ¥ ONIIOHUPOBAHKE JTOKJIA0B IPOBEPSIIOT CTEHEHb BIIAICHUS TECOPETHIECKIM MaTepHaoM, a TaKKe KOPPeKT-
HOCTb U CTPOTOCTh PACCYKIECHUM.

OreHrBaHUE NMPAKTUYECKUX 3aJaHUN BXOJUT B OLICHKY .

11.4. JIaGopaTopHbIe paGoThl

JlaGopaTopHBbI MPaKTHKYM HAUMHAETCS C 03HAKOMIICHHS C TEXHHKOW 0€30IaCHOCTH.

Io xaxmoit maboparopHOi paboTe CTyIeHT o(GopMIIiET MICEMEHHBIA OT4eT. TeKylii KOHTPOJIbh Ha J1ab0opaTOPHBIX
paboTax NPOBOAUTCSA B BHAE YCTHBIX OMPOCOB — «3aIlUTa» IO MUTOTaM JIabopaTopHbIX paboT. OLeHNBaeTCA X0 J1abOopaTOPHBIX
paboT, JOCTUTHYTHIE PE3yJIbTAThl, KAYeCTBO O(OPMIICHHE OTYETa, CBOEBPEMEHHOCTh C/IAuH.

11.5. CamocTosiTesibHast paGoTa CTyIeHTa

JU1s yCHEIHOTo YCBOCHHS UCIHUILUTMHEI HEOOXO0IMMO HE TOJBKO MOCEIATh ayAUTOPHBIC 3aHATHS, HO M BECTH aKTHB-
HYIO CaMOCTOSATENbHY0 paboty. [Ipu camocTosTensHOM IpopaboTKe Kypca 00ydaroIuecst JODKHBI:
®  [OBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JEKIMOHHOM 3aHITHHA MaTepHal U JJOHNOJHHUTH €ro C y4eTOM PEKOMEHJ0OBaHHON



10 TAaHHOH TeMe JIUTePaTyphl;

®  U3YYHTh PEKOMCHIOBaHHYIO OCHOBHYIO H JIONIOJHHUTEIBHYIO TUTEPATYPY, COCTABIIATH TC3HCHI, aHHOTAIIMN M KOHCIICK-
TBI HAaHOOJIee BAXKHBIX MOMCHTOB;

®  CaMOCTOSTEIIHHO BBIMOJHUTH HHAUBUIYaJbHBIC 3a1anus (pa3aen 5.8);
HCTIOJIB30BAaTh TSI CAMOIPOBEPKH MaTepHaia Ol[eHOYHBIE CPEICTBA.

WunuBuyansHOE 3aJaHNe OLIEHUBACTCS 110 CIISYIOIINM KPUTEPHIM:
®  TIPaBWILHOCTH BBINOJHEHUS 3a/1aHUS;
®  aKKypaTHOCTH B 0(hOpMIICHHH PabOTHI;
®  JCHOJIb30BaHUE CIICLUAIBHOMN JIUTEpaTyphl;
CBOEBPEMEHHAs! C/1aua BBITIOJHEHHOTO 3a/1aHus (YKa3bIBaeTCs MPEMOJaBaTelieM).

11.6. Pedepar

Pedepar — nHnuBHAYaNbHAS MUCEMEHHAS, CAMOCTOSITENIHHO BBITOJHEHHAs, paboTa 00yJaroIIerocs, mpe-
TOJIaTaroNIasl aHAITN3 M3JI0KSHUS B HAYYHBIX U APYTHX UCTOYHUKAX OMPEACNICHHOH HAaydyHOH MpOOIeMbI HIIH BOIIPO-
ca.

OOGBIYHO pedepaT UMeeT CTaHAAPTHYIO CTPYKTYPY: THTYNBHBIH JIHCT, COAEp)KaHHE, BBEACHHE, OCHOBHOE
COJZICpIKaHUE TEMBI, 3aKITIOUYCHHE, CITUCOK UCIOIb30BaHHBIX UCTOYHHKOB, IPHIIOKCHHS.

OreHNBaeTCsl OPUTHHATIBHOCTh pedepara, CUCTEMHOCTh H3J1araéMoro Marepuaia, JIOTHKA H3JI0KEHUS U
yOemUTeIbHOCTh APTYMEHTALIMH, MMOJHOTa MCHOJB30BAHHBIX MCTOYHHKOB, O(OPMIICHHE, CBOCBPEMEHHOCTh CPOKA
crauu, nyoiauyHas 3amura pedepara.

OuennBanue pedepara OCyIIECTBISIET NpenogaBaresb. Pedepar, caaHHbIe CTYACHTOM IIOCIE OKOHYAHUSI
3aYETHOMN HEJENHU TEKYIETrO CEMECTPa, B KOTOPOM OH JOJIKEH OBITh BBIOIHEH, HE OL[CHHBACTCS.

ITo naHHOW MUCHMIUIMHE CTYASHTOM MOXKET OBITh moarotoBieH pedepar. Tema pedepara ompenemsiercs
[PEIoIaBaTesieM C YIETOM IIOJKEIaHU CTYICHTA.

11.7. MeTtoanyeckue peKOMEeHIAINH VIS NpenofaBaTeiei
OcHOBHBIE IPHMHIUIBI 00yYeHHsI

1. Llens 0OyueHnst — pa3BUTH MBIIUICHHE, BEIPAOOTaTh MUPOBO33PEHHUE; TIO3HAKOMUTH C UASSIMH M METOIAMH HAYKH;
Hay4YUThb IPUMEHATH NPUHIUIIBI ¥ 3aKOHBI IS PELISHNS MPOCTHIX M HECTAaHAAPTHBIX XUMUIECKHX 3a/1ad.

2. O0yueHne TODKHO OPTraHMYEeCKH COYeTaThesl ¢ BocnuTaHueM. HykHO pa3BUBaTh B CTy/IEHTaxX BOJEBBIC KauecTBa U
Tpynomobue. HenaBsi3unBo, kK MECTy NMPUBHBATh 3JIEMEHTHI KyJBTYPHI OBEICHUS. B 4acTHOCTH, MpernoaaBaTens JOJDKeH JINd-
HBIM TIPUMEPOM BOCHHTHIBATH B CTYJICHTAaX IyHKTYQJIBHOCTh M yBa)KEHHE K Yy)KOMY BpeMeHH. Henomyctumo mnpenonaBaHue
OJIHOCEMECTPOBOH y4eOHOW IUCIMIUIMHBI NpEBpaliaTh B MHOTOCEMECTpOBOe. Bo3HMKIIas akajeMudecKkas 3aI0JDKEHHOCTH
JIOJDKHA OBITH TMKBUIUPOBAHA B TIEPHO/] CIIETYIONIETO CEMECTPa JI0 Hadasla 3a4€THOH HeZeIH.

3. OOyueHne JOJDKHO OBITh HE MACCHUBHBIM (COOOIIMM CTYIECHTaM HEKOTOPBIH 00beM MH(POPMAINH, PacCKakeM, Kak
peIIaloTCs Te WM MHBIE 33/1a9M), a aKTUBHBIM. Hy>XHO cTpouTh 00y4eHHe Tak, 9TOOBI B OBIAACHUH MaTepHATIOM OCHOBHYIO POJIb
WTpana naMsTh JJOTHIecKas, a He popMmarbHas. 3aloOMHHAHUE JOJDKHO JOCTHUTAThCS Yepe3 TITyOoKoe TTOHUMaHHe.

4. OnHO U3 BaXKHEHIINX yCJIOBHH yCIEUTHOTO 00Yy4eHHsI — yMEHHEe OPTaHU30BaTh paboTy CTYCHTOB.

5. OTHoIIeHNE TPEno/aBaTelsl K CTYJEHTaM JODKHO HOCHTH XapakTep H00pokenaTeNbHOl TpeboBaTensHOCTH. Jlis
CTHMYJMPOBAHUS pabOTHI CTYIEHTOB Hy’>KHO HCIIOJB30BATh ITOOIIPEHHE, 000peHNe, TOXBaly, HO He MOpHIaHue (TIoOpHUIaHue
MOJKET MPUMEHATHCS JIMIIb KaK UCKItoueHue). IIpenogaBarens 10mKeH ObITh AT CTYIEHTOB JJOCTYITHBIM.

6. HeoOxoauM peryisipHbIii KOHTPOJIL pabOTHI CTYAEHTOB. [IpaBMIIbHO NOCTABICHHBIH, OH TIOMOTAeT MM OpPTaHH30BaTh
CHCTEMAaTHUUYECKHUE 3aHATHSA, a IPENOAaBaTEIN0 JOCTUYb BEICOKHUX PE3yJIbTaTOB B 00YUIEHHHN.

7. Baxuelel 3agayeil npenonasaTenell, BeIyIUX 3aHATHI 10 TUCLUIUIMHE, SBIAETCS BEIPAOOTKA y CTYIEHTOB OCO-
3HaHUS HEOOXOAMMOCTH M TIOJIE3HOCTH 3HAHUS JUCLIUIUINHBI KaK TEOPETHIECKON M MPAKTUIECKO OCHOBHI I M3yYEHHUS P O-
(UIBHBIX AUCHUIUINH.

8. C menbio Ooinee 3¢ GEeKTUBHOTO YCBOCHUS CTYICHTAMH MaTepHalla JaHHOH AUCIUILIMHBI peKOMEH/TyeTCs IIPH IIpOBe-
JICHUH JICKIIMOHHBIX, IPAKTHIECKHUX U JTa00paTOPHBIX 3aHATHH HCIIOJIF30BaTh COBPEMEHHBIE TEXHUYECKHE CpecTBA 00yUeHHs, a
HMMEHHO MPE3eHTALMH JIEKIUH, HarJsIIHbIE TOCOOMS B BHIE CXeM NPHOOPOB, AeTanel U KOHCTPYKIHil IPHOOPO B, KOMITBIOTEPHOE
TECTUPOBAHHE.

9. lnst 6oree TIyO0KOT0 N3ydeHHMs IPeAMeTa U MOATOTOBKH PsiJia BOIIPOCOB (TeM) IJIs CAMOCTOSI TEILHOTO M3YYEHHUS 110
paszenaM IUCLUIUIMHBEI MPETojaBaTelb NPEAOCTaBIIET CTyAEHTaM HeoOXOAMMYI0 MH(POPMAIMIO O HCIOIb30BAHHU Y4eOHO-
METOINYECKOT0 oOecredeHuns: yaeOHIKaxX, yIeOHbIX MoCcOoOHIX, COOPHUKAX IPHMEPOB U 3aJa4 U ONHUCaHKE JJabOPaTOPHBIX pa-
00T, Hammunu VIHTEpHET-pecypcoB.

IIpu TekymeM KOHTpOJIE pEKOMEHIYETCs HCIO0Ib30BaTh KOMIIBIOTEPHOE MM OJIAHKOBOE TECTUPOBAHKE, KOHTPOJIBHBIE
KOJUIOKBUYMBI WII KOHTPOJIGHEIE PabOTHIL.

KoHTponeHOE (MTOTOBOE) TECTHPOBaHKE BKIIOYAET B ceOs 3aJaHMs 10 BCEM TeMaM pasjiena padodeii mporpaMMbl AHC-
IUTUIHBL

10. Lenp neximu — GOPMHUPOBAHUE Y CTYJICHTOB OPHEHTUPOBOYHON OCHOBBI IS MOCIIEAYIOLIEr0 YCBOCHUS MaTepHana
METOJIOM CaMOCTOSITeNbHOM paboTsl. CosepkaHne JIEKIIMH JOJDKHO OTBEYATH CICAYIOIINM TUIAKTHIECKAM TPEOOBAHMIM:

1 m3M0’KEHNE MaTepHana OT MPOCTOTO K CII0KHOMY, OT H3BECTHOTO K HEM3BECTHOMY;

2 JIOTUYHOCTD, YETKOCTDb U ACHOCTbH B M3JIOKCHHUH MaT€pUalia,

3 BO3MOKHOCTH IIPOOIIEMHOTO M3JI0XKEHUS, TUCKY CCHH, UAJIOTa C HEJbI0 aKTUBH3ALNHN IESTEIFHOCTH CTYICHTOB;

4 omopa CMBICIIOBO# YaCTH JICKIIMH Ha TOAJIMHHBIC (haKThl, COOBITHS, SIBJICHUS, CTATHCTHUCCKHE TaHHbIC;

5 TecHast CBSI3b TEOPETHYECKHX IIOJIOKCHUH M BBIBOJOB C NPAKTHKOHM M Oymymeil mpodeccnoHaIbHOH JesSTebHOCTRIO
CTYZAEHTOB.



IIpenonaBarens, yuTaromuil JEKIUOHHBIE KYPCH, JOJDKEH 3HATh CYLIECTBYIOLIME B IE€AArOrMYEeCKOM IMpaKTHKE Bapu-
QHTHI JEKINH, NX TUJaKTHIeCKHe U BOCIIUTHIBAIONINE BO3MOKHOCTH, a TAKKe HX MECTO B CTPYKType Iporecca 00y IeHHsI.

11. Ilpn mpoBeaeHNN aTTECTAlMH CTYJEHTOB BAXKHO BCEr[a MOMHHTH, YTO CHCTEMAaTHYHOCTh, 0OBEKTUBHOCTD, apTy-
MEHTUPOBAHHOCTh — I'JIaBHbIE NPUHIMIIBI, HA KOTOPBIX OCHOBaHBI KOHTPOJIb U OLICHKA 3HAHUU CTYAEHTOB. 3HaHUE KpUTEpHUEB
OLICHKH 3HaHUH 00513aTeNIbHO 1A NPENoJaBaTelist U CTYAEHTa.

Opranuszanus 1a00paTOPHOro MPAKTHKYMAa

OcBoeHHe CTYIEHTOM Jab0paTOPHOTO MPAKTUKyMa — HE0OXO0MMasi COCTaBHAst YacTh pabOThI CTYJICHTa IPH OCBOSHUH
JUCHUILIMHBL. KaXIplil CTYZIGHT 3a OJJMH CEMECTp JOJDKEH BBIMOJIHUTE MO MHAWBUIYaNbHOMY rpaduky 13 mabopatopHbix pabo-
THI, YKA3aHHBIX B KaJeHZApHOM IutaHe. KaJeHIapHBIN IUIAaH COCTABISIET JISKTOP MOTOKA M BBIJAETCA CTYICHTY 3a HEAENTIO IO
Havana J7a00paTOpHOTO MPaKTHKyMa U pa3MellaeTcs B CHCTeME MOJIePKKH yaeOHbIX KypcoB HU PXTY.

Bce cryments! mepen HawaaoM paboThl B TaOOPATOPUH MPOXOMAT MHCTPYKTaXK MO TeXHHKe Oe3omacHocTh. Kaxmprid
CTYAEHT B CHEIUAJFHOM JKypHajle CTaBUT CBOIO NOJIUCH O TOM, YTO OH HPOCIYIIAN MHCTPYKTaX IO TEXHHKE 0E30MacHOCTH
paboTsI B 1a00paTopuu ¥ 00SI3yeTCsl BRIMONHSITE BCE MyHKTHI HHCTPYKIMH TI0 TEXHUKE O€30I1aCHOCTH .

1. CTyaeHTHI He 0Ty CKaroTCs K paboTe B 1abopaTopuyl B BEpXHEH 0J1eK e U IPH OTCYTCTBHH O€JIOTO XajaTa.

2. CTyIIeHT JOITYCKAc€TCA K BBIITOJIHECHUIO pa6OTLI TOJIBKO IIOCJIE «AO0IyCKa», T.€. IPOBEPKU NPEIrogaBaTejI€M rOTOBHO-
CTHU CTYI€HTA.

I'oTOBHOCTB CTYJEHTA K BBIMIOJIHEHHIO JJA0OPATOPHON pabOThI COCTOUT B CIEAYIOIIEM:

a) MOJATrOTOBJIEHA TeKyIlas padoTa, MOATOTOBKA BKIIOYAET: HA3BaHUE pabOTHl, TEOPETHYECKOE BBEICHHE, CXEMY YCTaHOB-
K, paboune GpopMyIibl 1 GOPMYJIBI Ul pacdera MOrPELIHOCTEH; nepedeHb NPUOOPOB U MPUHAMJICIKHOCTEH (TeXHMY e-
CKHE XapaKTECPHUCTHKHU 3aIOJIHSAIOTCS B JIAOOpaTOpHN); MEPEUCHb 3aJJaHUi M TaOJMIIBI IS 3aITHCH PE3yJIBTaTOB U3Mepe-
HHI;

0) 3HaHKE SKCIIEPUMEHTA U TEOPHHU JaHHON pabOTH B paMKaxX ONMMCaHUS padOTH B IPAaKTUKyMe U yuyeOHHUKE, YMEHUE pa-
6oTaTh ¢ mpubOpaMu, yCTaHOBKaMHU, 000pyI0BaHHEM;

B) 3HAaHUEC ITpaBWUJI TCXHUKHU 0e30macHOCTH npu pa60Te C HpI/I60paMI/I u 060pyﬂ0BaHI/I€M, HCIIOJIb3YEMBIM B Z[aHHOﬁ pa6o-
T€.

3. CTyZeHT He IOIMyCKaeTCsl K BHIIOIHEHHUIO pabOTHI, €CITH:

a) OTCYTCTBYET J1a0OPaTOPHBI1 )KypHaI (B Ka4eCTBe JJa0OPaTOPHOTO JKypHaja CTyACHT HCIOJIB3YEeT OOIIyI0 TeTpaab) WiIn
HE MOATOTOBJIEH IIPOTOKOJ,

6) CTYIACHT HE 3HACT TCOpUU pa6OTI>I B paMKax TCOPETUYECCKOIr0 BBCACHUA B NPAKTUKYME U HE MNPECACTABIACT, YTO U Ka-
KHUM METOJ0M OH 6y}1eT HU3MEPSATD,

OnHaKo 10 OKOHYAHMS JaOOPaTOPHOTO 3aHATHUS CTYJCHT, HE NMOJyYUBILIHI JOIYCK, paboTaeT B 1abOpaTOpUH, yCTpaHssI
JIOTyILEHHBIE HEIOPAOOTKH.

4. CTyI(eHTaM, NPpONYyCTUBIIUM 3aHATHUSA 11O YBAKUTCJIbHBIM IIPUIWHAM (I/IMBCTCSI JAOIMYyCK n3 ;[eKaHaTa), IpEeaOCTaBIACTCA
BO3MOJKHOCTb €€ BBIINIOJIHEHUA BO BpPEMS YKAa3aHHOC BEAYIIUM IIPEIIOAAaBaTCIIEM. CTyHeHTaM, NpONMyCTUBIINM 3aHATHUSA MO HE-
YBAXXHUTEJIbHBIM ITPHUYUHAM, NPEAOCTABIIACTCA BO3MOXHOCTDL €€ BBIIIOJHEHUS B 3a4€THYIO HEACIIIO Ha (()IyGJ'IepCKOM)) 3aHATHUH BO
BpEMs YKa3aHHOC BCAYIIUM IIPETIOAaBaATCIIEM. CTy,I[eHTI)I, HYyXJaroniecs B JOTIOJTHATEITLHO M TNOATOTOBKE, MOTYT BOCIIOJIB3 O~
BaTbCA yCIIyraMu L[eHTpa JOIIOJIHUTCIIBHOT'O 06p2130BaHI/I$I u HpO(i)eCCHOHaIILHOfI IIOATOTOBKH.

5. B TeueHne 0HOTO 3aHATHSA, KaK NPABUIIO, IOy CKAeTCsl BBIMIOJIHEHUE He 0oJiee 0HOM 1ab0paTopHOil pabOTHI.

6. He nomyckaercsi coBMecTHas paboTa 2-X u OO0JIBILIETo YHCia CTyACHTOB 3a OJHON YCTaHOBKOM, €CU 3TO HE Npeny-
CMOTPEHO METOJMYECKUMH YKA3aHUSAMH K BBIIIOJIHEHUIO JaHHOH PabOTHI.

7. Ha TuTYyI5HOM JIHCTE JIaOOPaTOPHOTO JKypHAaJIa IOJDKHBI OBITh YKa3aHb! (haMUIIUSL U MHUIMAIIBI CTY IeHTa, KO yIeOHOH
rpymmel. OdopmileHre Kaxmoi paboThl HAYMHACTCS ¢ HOBOH cTpaHMubl. CXeMbl M rpaKy BHITONHIIOTCS KapaHIAIIoOM, BCe
3alUCH JENAI0TCA PYYKOH, U rpa)MKOB MUCIIONB3YEeTCS MHUIMMETPOBasi Gymara, WIM OHH BBIIIOJHAIOTCS C MCIIOJNB30BAaHUEM
KOMIIbIOTepa; rpadMKku BKICHBAIOTCS B JJAOOpaTOPHBIH xypHal. Ha pacyeTHBIX CTpaHMIAX JOJDKHBI 00S3aTENBHO MPUCYTCTB O-
BaTh paboune (HOpMyJIbI C TIOJCTAHOBKOI pe3yIbTaTOB MPSIMBIX W3MEPEHHIT 1 KOHCTAaHT B OJHOH cucrteMe eanHun. Ha sTux xe
CTpaHHULAX MPOU3BOAUTCS pacdeT norpemHocteil. OdopmiaeHne paboThl 3aBepIIaeTCs HAMCAaHUEM BBIBOJIOB.

B BBIBOAAX TOJDKHBI COIEPIKAThCS OTBETHI Ha CICAYIOIIHE BOIIPOCHL:
a) YTO ¥ KaKUM METOZIOM U3MEepsIOCh,
0) MpH KaKnX YCIIOBUSIX;
0) pe3ysbTaThl ¢ aOCOTIOTHOI ¥ OTHOCUTENBHOM MOTPENTHOCTSIMU; aHAIIM3 PE3yJIbTaTOB U MOTPEITHOCTEH.
8. Ilpuem «3ammThl» 1o J1abopaTopHOH paboTe 3aKIF0YaeTcs B MPOBEPKe:
a) pe3ysbTaToB paboThI,
0) IOCTOBEPHOCTH PAaCYETOB M MX COOTBETCTBHUSI U3MEPEHHSIM,
B) NPaBHILHOCTH NOCTPOCHUS TPa(hUKOB,
r) opopmieHHst pabOTHI M BHIBOZIOB.

BrimoHe HHAs pa60Ta OTMEYACTCA B XXKypHaJIC CTYJACHTA MOAIMCHIO MPENoAaBaTesisl U HpOCTaHOBKOﬁ JaThl. Pabora cumraercs
SaqTeHHOﬁ, €CJIM Ha CTPAHULE, I'’I€ HAYUHACTCA €€ OIMMCAaHUE, UMCETCA 3 MOAIMUCH NIPETIOAABATEIIA: 3a «JOITYCK», «BBIIIOJIHEHUE)



U «3allUTa» ¢ yKa3aHueM JatTel. [Tociae BBIMOTHEHUs U 3alIUTHI BCEX JTAOOPATOPHBIX PaboT MpernojaBaTeNb B XKy pHale CTyAeHTa
nernaer 3amuchk: «Bce mabopatopHble pabOTHI, PEIyCMOTPEHHBIE MAPUIPYTHEIM JMCTOM, BBIIOJHEHB! M 3alUIIEHBI», CTaBUT
TOJIINCH U JIaTy.

9. XypHan mpemnoaBarens XpaHUTCs Y JJAOOpaHTa TOW JTabopaTOpuH, B KOTOPO 3Ta paboTa BHIMOJHACTCA. [IpaBuia BeacHUS
JKypHaJja IperoiaBares.

1. B rpade xypHana ydera BBINOJHCHHBIX CTYJICHTAMH JJA0OPATOPHBIX Pa0bOT JIENIaeTCsl OTMETKA O BBIMOJHEHHH. Eciu
paboTa «3aluIIeHay, 1eNaeTCsl OTMETKA O 3aIUTe C YKa3aHUEeM JaThl.

2. B ciyuyae OTCYTCTBUS CTy/ICHTa Ha J1abOPAaTOPHOM 3aHITHH B )KypHaJe Y4eTa BBIIOJHEHHBIX CTYJCHTaMH JIaboparop-
HBIX paboT MHIIETCS «HOY.

3. OkoJ10 paboTHI, IPOMYIISHHO M0 yBaXXUTEIbHOM NpHYHHE (IOMYCK U3 IeKaHaTa), IUIIETCS «yBY.
[IpaBuia paboTh mpeno/jaBareneii B 1a00paTOPUM B 3a4ETHYIO HEIEIIO
1. K BbImosiHeHUIO paboT AOIYCKAIOTCS CTyAE€HThI, KOTOPBIM JIEKTOP WM BeLyIUH penojaBaTeib NIPeaoCTaBUI IOMyCK.

2. JlexxypHBIil IpenoaaBaTens JefiaeT OTMETKY O BBIIOJHEHHH J1a00paTOpHOi paboTh! B )KypHaNe CTY/ICHTa U B XKypHaie
y4eTa BBIIOJHEHHBIX CTYICHTaMH JJabopaTOpHBIX PadoT.

C cornacus BEAYLICTO IpETioAaBaTeid CTYACHT MOXKET 3alllUTUTh pa60Ty ACKYPHOMY HpenoaaBaTeito, IpOBOAUBIIEMY
3aHATHUS. CTyIIeHT, HC yCHeBHII/Iﬁ BBIIIOJIHUTH pa60Ty Ha 3aHATUH, IPUTTIAIIACTCS [JI €€ BBITIOJIHEHUS TOBTOPHO.

3. JJabopaTopHble pabOThI, BEINOIHEHHBIE B TEUEHUE CEMECTPA, MPUHUMAET TOT IMPENoaBaTelb, KOTOPBIH MPOBOAMI 3a-
HSTUSI C TPYNIION B TeYEHHE ceMecTpa. B citydae oTCYTCTBUSI MO yBaXXUTEIbHON MPUYMHE 3TOTO MpEnoaBaTess Ha 3a-
4YEeTHOH Hezene, 3a4eT 1o Ja00paTopHH IIPUHUMAET JIEKTop. IIpu OTCyTCTBHM JIeKTOpa — 3aB. Kadeapoit.

4. Bo Bpemst IpoBeIeHNS JIa00PAaTOPHBIX PaboT yueOHO-BCIIOMOTATENBHBIN IepCoHal JabopaTopuy paboTaeT Ioj PyKo-
BOJICTBOM BEIYIIHUX 3aHSATHH NpenoaaBaTesell U 3aB. 1ab0paToOPHsIMA.

11.8. MeToanueckue yka3aHus J1Jisl CTYeHTOB

ITo moaroToBKe K JIEKIHOHHBIM 3aHSITHSIM

I/I3yqu1/Ie JACHUILINHBL Tpe6yeT CUCTEMATHYECKOIO U MOCICAOBATCIBHOIO HAKOIUICHUA TEOPETUYCCKUX 3HaHHﬁ,
CJIEA0BATECIILHO, IIPOITYCKU OTACIBHBIX TEM HE IMMO3BOJIAIOT FJ'[y6OK0 OCBOUTH NPEAMET. CTyZ[CHTaM HCO6X0}:[I/IMOZ

1. mepen ka0 JeKIHeil MpocMaTpuBaTh pabodyI0 IPOrpaMMy JUCIUILIHHEL,
2. mepe cheayomen JeKIueil He00X0AUMO IPOCMOTPETh IO KOHCIIEKTY MaTepHall MpeabI Iy IIeH.

Ipun 3aTpynHEHMSIX B BOCHIPHSATHH Marepuaja CledyeT OOpaTUTBCS K OCHOBHBIM JIMTEPAaTYPHBIM HUCTOYHUKaM. Ecim
paszoOpathesi B MaTepHalie He YAAlloCh, HEOOXOIUMO OOPATHTHCS K JIEKTOPY MIIM K TPENOIaBaTeN0 Ha MPAKTUYECKUX 3aHATHAX.
He ocraBusiite «0enbIX ISTEH» B OCBOCHHH MaTepHraa!

ITo caMoCTOSI TeJIbHOMY BBINIOJTHEHHI0 HHIUBHAYAIbHBIX 3a1aHM it

YcBoeHue MaTepualia JUCHUIIJIMHBI BO MHOT'OM 3aBUCHUT OT OCMBICJICHHOI'O BBITIOJIHEHHA JOMAITHETO 3a0aHuA.
IIpu perueHnn 3a1a4 1enecooOpasHo PYKOBOACTBOBATECS CICAYIOLMMH MPaBIIAMH.

1. TIpexze Bcero, Hy>KHO XOPOILIO BHUKHYTh B YCIIOBHE 3a/1auH, 3alIMCaTh KPATKO €¢ YCIOBHE.

2. Ecit no3BoJsieT XxapakTep 3aa4u, 0053aTebHO CeIalTe PUCYHOK, MOSCHSIONIMIT e¢ CYIIHOCTb.

3. 3a peaKUMH MCKIIOUEHHAMH, Kaxaas 3a7ada J0JDKHA ObITh CHavaja pelieHa B o0meM Buue (T.e. B OyKBEHHBIX 000-
3Ha4YEHHUSIX, 4 HE B YUCJIAX ), IPHYEM HCKOMas BEJIMYMHA J0JDKHA OBITh BHIPAXKEHA Yepe3 3aJaHHbIC BETMYHHBI.

4. Ilomy4uB perieHue B 00IIEM BUJIE, Hy>KHO IPOBEPHUTH, IPABUIIBHYIO JIN OHO UMEET Pa3MEPHOCTb.
5. Ecim 3T0 BO3MOXHO, HCCNEI0BATH MOBEJCHHE PELIEHHS B MPEACIbHBIX CIIyJasX.

6. B Tex ciyudasx, Korja B Ipolecce HaXOXJIEHHS UCKOMBIX BEJIMYUH MPUXOJUTCS peIIaTh CUCTEMY HECKOJBKHX I'pO-
MO3JIKHX ypaBHCHUIA (KakK, HAIPUMEP, pacueT PaBHOBECHOTO BBIXOJA MPOIYKTAa), IEJIeCO00pa3HO CHAayalla MOJCTABUTH B 3TH
YpaBHEHHUS YUCIIOBBIC 3HAYCHUS KOS (PPHUIIMEHTOB U JIMIIb 3aT€M OTIPEACIIATh 3HAYCHUN HCKOMBIX BETUYUH.

7. Tlpu noziCTaHOBKE B YPaBHEHHE YMCIOBBIX 3HAYCHUI 0603HAUCHHBIX BEIMYMH, 0OpaTHTE BHUMAHHE HA TO, 4TOOBI BCe
5TH 3HAYEHHs OBUIM B OZHOM M TOM ke cHcTeMe efuHHI,. UTOOB 00JEeryuTh ompeAeNeHie HOPAAKa BRIYHUCIACMOH BETIMIHHEL,
HOJIE3HO TIPECTABUTH UCXOIHbIE BETMUUHLI B BHE YKMCEN, OU3KUX K e[MHHIE, YMHOKEHHEIX Ha 10 B COOTBETCTBYIOIIEH cTeme-
Hu (Hanpumep, BMecto 24 700 moacrasuts 2,47-10%, BMecto 0,00086 — uncno 0,86 103 u T. 1.).

8. ITomyuuB 4UCIOBOH OTBET, HY’)KHO OLEHHTH €r0 NMpaBIoONoJoOHOCTb. Takas OLleHKa MOXET B psle cilydaeB oOHapy-
KUTh OLIMOOYHOCTH IOJy4CHHOTO pe3yIbTaTa.

Hanmpumep, MobHast 10111 HE MOKET OBITH OoJbIIe 1, TETIOTA UCTIAPEHUSI HE MOXKET OBITh OOJBIIE TEIUIOTHI BO3TOHKH,
9Heprus aktuBanuu 6ospire 500 k/1x/Mob 1 T. TI.

Pemenne 3aa4 IMPUHECET Han60m,n1y10 TOJIb3Y TOJIBKO B TOM ClIy4ae, €CIn 06yqa}011114171051 pearaeT 3aaadu CaMOCTOs-
TEIbHO. Pemuth 3agavdy 0e3 nomMoIiu, oe3 OJCKa3KHu 4aCTo OBIBAET HEJIETKO M HE BCeriaa ynaeTcs. Ho Ja)X€ HC YBCHUYABIINCCH
yCI€XoM IMONBITKHU HalTH peumI€HUE, €CJIM OHU MNMPCANPUHUMAIIUCH JOCTATOYHO HaCTOﬁQHBO, NPUHOCAT OLIYTUMYIO IOJIB3Y, TaK



KaK Pa3BUBAIOT MBIIIICHHE U YKPEIUIIOT BOMIO. Pelienue 3a1a4 HU B KOEM ciIydae He CIeAyeT OTKIAAbIBaTh Ha MOCIeAHUN Be-
qep Iepes 3aHATHAMH, KaK, K COXKaJICHHIO, HEPEeIKO MOCTYIAIOT CTYAEHTHL. B aToM cirydae Gosee ci10kHBIE U IPUTOM Hauboiee
cojJieprkaTeNIbHBIC U MOJIE3HBIE 3aaYH 3aBEAOMO HE MOTYT OBITh pemeHbl. B pekoMeHayeMbIx yaeOHnKax  COOpPHUKAX 3amad, B
paszerne, B KOTOPOM HOMEIICHBI 3a1adyl Ul PEIIeHNs, IMEIOTCSI IPHUMepHI (paccMOTpeHHbIe 3a1adn). [loaToMy TOTIKOM K pe-
LIEHHIO JAHHOM 3a/1a4l MOXKET MOCITY>KUTh 0O3HAKOMIICHUE C HECKOJIbKUMMU PEIICHHBIMU 3a1a4aMu.

ITo noaroroBke K J1a0OpPaATOPHOMY NPAKTUKYMY

1. OcBoeHHe CTYIEHTOM JIa00PaTOPHOTO MPAKTUKYMa — HEOOXOAMMasi COCTaBHAs 4acTb pabOThl CTYAEHTA NPU OCBOE-
Hun Kypca PPC. Kaxplii cTyZeHT 3a OTMH ceMecTp TOJDKEH BBINOJIHHUTH 10 HHIWBHIYaTbHOMY Tpaduky 13 (ecnu crnenuansHO
HE OTOBOPEHO) Ta00OPaTOPHBIX PadOT, YKa3aHHBIX B KaJleHAapHOM IUTaHe. ['paduk paboT CTYISHT MoTydaeT 3a HeAeNo 10 Hayaja
11a00pPaTOPHOTO NMPaKTUKYMa.

2. Kaxnplil CTyIeHT Iepesi HauanoM CeMecTpa MOJIydaeT MOJHbIH KOMIUIEKT JIMTEPaTyphl - Habop y4eOHBIX ocoOui, B
KOTOPBIX TIOMEILCHBI OIMCaHHs 1abopaTopHbIX paboT. MHCTpyKIMK Mo 1abopaTopHBIM paboTaM, OTCYTCTBYIOIIMM B Y4EOHBIX
MOCOOUAX, IMEIOTCS B YUTAJIFHOM 3ajie OMOIMOTEKE U B COOTBETCTBYIOIIEH Ta00paTopun Ha Kadeape 1 KaxIblid CTyAEHT MOXKET
HOJIyYUTh €€ BO BPEMEHHOEe Mosib3oBanue. OnncaHne KaxI0H 1abopaTopHOH paboThl COMEPKHUT AOCTATOYHO MPOpabOTaHHOE
TEOPETHYECKOE BBEACHHE, OCHOBHBIC pacdeTHbIe GopMyIsl U (HOPMYJIBI pacdeTa MOTPEIIHOCTH, MoApodHOe omucanue nabopa-
TOPHOU YCTaHOBKH, CIICHApHIl IPOBEIEHHS 1ad0paTOpHOI padOoTHI, BHIBI TAONHII, Al BHECCHHUS B HUX PE3yJIbTATOB H3MEPEHUIA,
KOHTPOJIbHBIE BOIPOCHI, JAIOLINE CTYJCHTY BO3MOXHOCTh OCYIIECTBUTH CAMOKOHTPOJIb YPOBHS CBOEH MMOATOTOBKH K padoTe.

3. CTyeHT I0IyCcKaeTCs K BBIIOJHEHHUIO PAOOTHI TOJIBKO MOCIE «JIOIyCKay, T.€. IPOBEPKHU IpenoaaBaTeIeM roTOBHO-
CTH CTyZEHTa. | OTOBHOCTB CTYZEHTA K BBITIOJIHEHHIO TA00PaTOPHOH pabOTHI COCTOUT B CIEIYIOLIEM:

a) B )KypHaJle (B KauecTBe JKypHaJla UCTIONB3yeTCsl 00Mast TeTpajib) UIMEETCsl OIMCaHNe TeKyIueH 1aboparopHoi pabo-
THI: Ha3BaHUE pabOTHI, TEOPETHIECKOE BBEICHNE, CXeMa YCTaHOBKH, paboune GopMyIIsl B GopMyIIEl IUIs pacdeTa IOTPEeIIHOCTeH;
nepeveHb MpUOOPOB U MPUHAAJICIKHOCTEH (TEXHHYECKUE XapaKTEPUCTHUKHU 3aIONHAIOTCA B 1a0OpaTOPHN); IEPEUCHb 3aJaHuN 1
TAOJNIIBI U1 3aIIACH PE3YNIbTaTOB H3MEPEHHI;

0) 3HaHHME SKCIEPUMEHTa U TEOPHUU AaHHOH PabOTHI B paMKax OMNUCAHMS PabOTHI B MPAaKTHKyMe U yueOHHKE, YMEHHE
paboTats ¢ mpubopamu, ycTaHOBKaMH, 000pyJOBaHHUEM;

B) 3HaHHE MPaBUJI TEXHUKH 0€30MaCHOCTHU MU padoTe ¢ mpudopaMu U 000pyJOBaHHEM, UCTIONB3yEMBIM B JaHHOMH pa-
6ote.

CTyZeHT He IOITyCKaeTCsl K BBIOJHEHUIO paboThl, €CIu:
a) OTCYTCTBYET 1a0OPaTOPHBIH JKypHAJI MM HE HOITOTOBJICH IPOTOKOJ,

0) CTyJeHT He 3HaeT Teopun paboTHl B paMKax TEOPETHIECKOTO BBEACHNMS B MPAKTUKYME M HE TIPEJCTaBISET, 9TO U Ka-
KHM METOJIOM OH OyZIeT N3MepsITh;

B) OTCYTCTBYET O€JIbIi XanaT.

OpHaKo 10 OKOHYAHMS JIAOOPATOPHOTO 3aHATHS CTYAEHT, HE MOJYYHBIINK JOMYyCK, paboTaeT B 1abopaTopHy, YCTpaHss AOIy-
LIEHHbIE HeIOPaOOTKH.

4. CtyneHTaM, NPOIYCTHUBIINM 3aHATHSA 10 YBaKUTEJIbHBIM NMPHUYUHAM (MMeeTcs AOIYCK U3 JIeKaHaTa), IPeIoCTaBs-
eTcd BO3MOXHOCTh €€ BBIIIOJHEHHS BO BpeMs yKa3aHHOE BeAyLIMM IpernoaaBaTeneM. CTyneHTaM, MPOIyCTHUBIIMM 3aHATHUS IO
HEyBaXUTEIbHBIM IPUIHHAM, MPEIOCTABIIETCS BO3MOXKHOCTD €€ BBIMOHEHHS B 3aUeTHYIO HEJEI0 Ha «ITyOJIepCKOM) 3aHITHH
BO BpeMs, YKa3aHHOE BEIyIIHM IPEIOJaBaTeIeM.

5. B TeueHne oHOTO 3aHATHUS JOIyCKAeTCs BHINOIHEHHE He OoJiee 0HON 1abopaTOpHOH paboTEL.

6. He nomyckaercst coBmecTHas paboTa 2-x U OOJIBIIEro 4ucia CTyJSHTOB 3a OJHON YCTAaHOBKOM, €CIU 3TO HE Mperdy-
CMOTPEHO METOJMYECKUMH YKA3aHUSAMH K BBIIIOJIHEHUIO JaHHOH PabOTHI.

8. Ha TuTynbHOM sHcTe 1ab0paTOPHOTO JKypHaIa JOJDKHBI OBbITh YKa3aHbl (JaMUIIMSA M HHULMAIBI CTYJEHTa, KOJ y4eo-
Holi rpynmel. OdopmieHne kaxaoi paboThl HaUNHAETCA C HOBOW cTpaHULbl. CXeMBbl ¥ rpadMKU BRIIOIHIIOTCS KapaHAaIloM, BCe
3aMHCH JEAI0TCsl PyYKOH, Ul TpaIKOB HCTIONIB3YEeTCsl MIJUIMMETpOBasi Oymara, WJIM OHU BBINOJHSIOTCS C HCIIOJIB30BAaHUEM
KOMITBIOTEpA; rpa(uKH BKIEUBAIOTCS B JabopaTopHbIi xypHail. [Ipn odopmiuennn paboTel HEOOXOIMMO BEIIETATH CTPAHHUIBI
11 pacueToB. Ha pacyeTHBIX CTpaHMLAX JIODKHBI 0053aTeIbHO NPHCYTCTBOBATh paboune GOpMyIIb ¢ OJCTAHOBKOM pe3yibTa-
TOB IPSIMBIX U3MEPEHUH 1 (U3NIECKUX KOHCTAHT B OJHOM cucTeMe enuHuI. Ha 9THX ke CTpaHWIax MPOW3BOIHUTCS PacyeT I10-
rpemHocteil. OdopmileHHe pabOThI 3aBepIIACTCs HANMCAHUEM BBIBOJOB. B BBIBOZAX JOJDKHBI COJEPXKATHCS OTBETHI Ha CIIEY I0-
IIMe BONPOCHI:

a) 4TO ¥ KaKUM METOZIOM H3MEpPSIOCh,
0) IpU KaKuX YCIOBUSX;
0) pe3ysbTaThl ¢ aOCOMIOTHO M OTHOCHTEINIBHOM MOTPEIIHOCTSMHE; aHAIIM3 PE3YJIbTaTOB M IOTPELIHOCTEH.
IMpuem «3amuthl» 110 J1abOpaTOPHON pabOTE 3aKI0UACTCS B IIPOBEPKE:
a) pe3yJIbTaToOB pabOTHL,
0) IOCTOBEPHOCTH PAacYeTOB M MX COOTBETCTBUSI U3MEPEHHUSIM,
B) IPAaBIWILHOCTH MOCTPOCHUS TPadHKOB,
T) oopMIIeHUsI PabOTHI U BEIBOJIOB.
PaboTa cunMTaeTcs 3a4TEHHOM, €CIIM Ha CTPAHMIIE, I7Ie HAYMHACTCS ee ONMCaHUe, MMEeTCs 3 MOAIMCH HpenoiaBaTens: 3a

«AO0IMYCK», «BBIIIOJIHEHNUE» U «3alIUTY» C YKa3aHUEM JAaThl.

ITo paGore ¢ 1uTeparypoii



B paboueit nporpaMme JUCIUIUIMHBI IPEICTaBICH CHICOK OCHOBHOM M JIOIOJHUTENBHO JIUTEpaTyphl — 3TO YIeOHUKH,
y4eOHO-MeToJYecKie IToCOOUsT WM yKa3aHWs. J[omoHUTeNbHAS IUTepaTypa — YIeOHUKH, MOHOTpaduy, COOPHUKH HaydHBIX
TPYAOB, XKypHAJIbHbIE U TA3€THBIE CTAThHU, PA3IMYHBIC CIIPABOYHMKH, YHIUKIONEIUH, VIHTepHEeT-pecy pChl.

JIro6as popma caMoCTOATENBHOM pabOTHI CTYACHTA (MOATOTOBKA K CEMHHAPCKOMY 3aHATHIO, TOKIAAY H T.II.) HAYHMHACTCS
C U3YYCHHUS] COOTBETCTBYIOUIECH JUTEPATyphl KaK B OMOIHOTEKE / DIEKTPOHHO-OMOIMOTEYHOH cucTeMe, Tak B JoMa. M3ydeHue
yKa3aHHBIX HCTOYHUKOB PACIIUPSIET TPAHUIbI TOHUMAHHS PEAMETa JUCIUILINHBL.

[Ipu pabote ¢ nuTeparTypoil BBIIEIAIOTCA CleAyoUIHe BUABI 3amucell. KOHCmeKT — kpaTkas cxeMaTHdecKas 3aIlich
OCHOBHOTO COJiep>KaHUS Hay4HOH paboTel. Llenpio sBIsieTCS HE NEepenichIBaHWE NPOW3BEICHUS, a BBIIBICHHE €T0 JIOTUKH,
CHCTEMBI JJOKa3aTeJbCTB, OCHOBHBIX BBIBOJIOB. XOPOILIMII KOHCIIEKT JOJDKEH COYeTaTh MOJHOTY M3JIOKEHHS C KPATKOCTBIO.
Ilurata — TOYHOE BOCIPOM3BENEHNE TEKCTA. 3aKIIOYACTCS B KAaBBIUKM. TOYHO YKa3bIBAeTCS CTPAHHUIA MCTOYHUKA. Te3HCHI —
KOHI[EHTPHPOBAHHOE H3JI0)KCHHE OCHOBHBIX IOJOKEHHH MPOYUTAHHOTO MaTepuana. AHHOTAIMSA — OYEHb KPAaTKOE M3JI0KEHHE
coJiepKaHus IPOYUTAHHOM paboThl. Pe3toMe — Hanbosiee 00MIME BBIBOIBI M MTOJIOKEHUS PaOOThI, €€ KOHLETITY aJIbHbIE UTOTH.

11.9. OcobGeHHOCTH OpraHu3alMi 00Pa30BaATEIHLHOI0 MPOoLECcca 1JIs1 MHHBAJIU/A0B M JIMI C OTPAHUYEH-
HBIMH BO3MOKHOCTSIMH 3710POBbSI

Ipodeccopcko-npenogaBaTensCKA COCTaB 3HAKOMHUTCS C IICHXOJIOTO-(DU3HOIOTHISCKUMHA OCOOCHHOCTSI-
MU OOYYaIOIINXCSl HHBAIHJIOB M JIWI[ C OTPAHUYCHHBIMU BO3MOYKHOCTSIMHU 370POBBS, HHANBUAYATFHBIMHU IIPOTPAM-
MaMHU peabWINTAIlMN WHBATHIOB (Mpu Hanwmumu). [Ipy HEOOXOAMMOCTH OCYIIECTBISCTCS MOMONHUTEIbHAS TTOA-
JIepIKKa TPETIoIaBaHus ICUXOJIOTaMH, COIUATEHBIMHA PAa0OTHUKAMH, TIPOIIEANINMHU OATOTOBKY aCCHCTCHTAMH.
[pennonaraercs MCIOIb30BATh COLMAIBHO-aKTHBHBIC U pedIeKCHBHBIE METOBI 00y4YeHHsI, TEXHOJIOTUU
COLIMOKYJIBTYPHOW pealbMIUTAIMK C 1IeIbI0 OKa3aHUs MOMOIM B YCTAHOBJICHUH MOJHOLEHHBIX MEKINYHOCTHBIX
OTHOIICHUIA C IPYTUMH CTYAEHTAMH, CO3JaHUN KOM(POPTHOTO IICHXOJIOTUYECKOr0 KIIMMAaTa B CTYACHUECKOW TPYIIIIE.
IonGop u pa3paboTka yueOHBIX MaTepHaJIOB MPOM3BOMASATCS C YYETOM MPENOCTABICHHUS Marepuaia B Pa3IUYHbIX
(dopmax: aynuanbHOM, BU3yalbHOU, C UCIIOIB30BAHMEM CIICIIMAIBLHBIX TEXHHYECKUX CPEICTB U MH(OPMALMOHHBIX
CHCTEM.
OcBoenne mucuuruirHE uiamu ¢ OB3 ocyiecTBiseTcs ¢ HCIOIB30BaHUEM CPEACTB 00y4eHus 00IIero u
CIEIMATBHOTO Ha3HAUeHHUs (IEPCOHATBHOTO U KOJUIEKTUBHOTO MCIIOIb30BAHMS).
Hns crynenroB ¢ OB3 mpenycmarpuBaercst JoctymHas (opma MpeaocTaBlIeHUs] 3aJaHUil OIIEHOYHBIX
CPENCTB, 2 UMEHHO:
® B IIEYATHOU WU 3JICKTPOHHOH QopMe (IUIs JIUI] C HApYIICHUSIMH OITOPHO-IBUTATEIIBHOTO alllapara);
e B meyaTtHOW (hopMe WM AIICKTPOHHOU (hopMe ¢ YBEIMYCHHBIM MIPU(TOM M KOHTPACTHOCTBHIO (IJIS JIMIT C
HapYIICHUSIMHU CIyXa, PEe4H, 3PeHuUs ),
®  METOJIOM YTCHUS aCCUCTEHTOM 3aJaHWsI BCIYX (IS JIUI] ¢ HAPYIICHUSMU 3PCHUA ).
JlaGopaTtopHbie pabOThl BHITIOIHSIOTCS METOIOM BBIYUCIUTEILHOTO SKCIIEPUMEHTA.
CryieHTaM ¢ MHBATUIHOCTBIO YBETMUMBACTCS BPEMsl Ha TOATOTOBKY OTBETOB HA KOHTPOJIBHBIC BOMPOCHI.
Jnist TakuX CTYIEHTOB MpeaycMaTpUBaeTCs AoCTymHas opma nmpeocTaBiIeHus] OTBETOB Ha 33/IaHHsI, @ UIMEHHO:
e TMHCHMEHHO Ha Oymare mwin HaOOpOM OTBETOB Ha KOMITBIOTEPE (IUIsl JIUI] C HAPYIICHUSIMH CIIyXa, PeU);
e BBEIOOPOM OTBETa M3 BO3MOXKHEIX BapHUAHTOB IIPH TECTUPOBAHHUH C UCTIOIb30BAaHUEM YCIYT acCHCTEHTa (ISt
JIMII C HAPYIIEHUSIMHU OTIOPHO-ABUTATEIBHOTO aIapara);
e yCTHO (7S JIUI] ¢ HAPYIICHUSIMH 3PSHHUS, OTIOPHO-ABUTATEIILHOTO amiapara).
[pu HEeoOxoaMMOCTH JUT 00YYaIONIMXCS C MHBAINWAHOCTHIO MPOILIEAYpa OLIEHUBAHUS PE3yJIbTaToOB 00y4e-
HHSI MOKET IPOBOJIUTHCS B HECKOJILKO ITAIIOB.



12. YYEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHMWE JUCHMILINU-
HBbI

HHbOpMAIHOHHYIO MOIEPIKKY OCBOCHHSI UCIHUIUTHHBI OCYIIECTBIsAET Onbnuoreka MHCTUTYTA, KOTOpast
obecnieyrBacT 00yJaIOMINXCS OCHOBHOM y4eOHOM, y4eOHO-METOIMUECKON W HAYYHOH JHUTepaTypoil, Heo0X0IuMOo
JUIsl OpraHH3allii 00pa30BaTENBHOrO mpollecca mo aucimmuinae. O6mmii 06beM MHOrooTpacieBoro (GoHma Ha
01.03.2021 r cocrasnsier 6onee 405 000 sk3.

bubnuoTeka pacronaraer yueOHOH, y4eOHO-METOIMUECKON U HAYYHO-TEXHUYECKOW JIUTEpaTypoil B popme
MEYaTHBIX W JJIEKTPOHHBIX M3[aHHH, & TAK)Ke BKIIOYACT O(QHIIHATBHbIC, CIIPABOYHO-ONOIMOrpadrIecKue, Crelma-
JM3UPOBAHHBIE OTEUECTBEHHBIC U 3apyOe)KHBIC MEPUOANYCCKHEe U MH(POPMAIMOHHbIC H3qaHus. bubnroreka obec-
NEeYHBACT AOCTYI K MPOhecCHOHATBHBIM 6a3aM JaHHbBIX, HHHOPMAIIMOHHBIM, CIIPABOYHBIM U MOUCKOBBIM CHCTEMAaM.

Kaxzplit oOy4aroruiicst odecriedeH cCBOOOJHBIM JIOCTYIIOM M3 JF000W TOUKH, B KOTOPOH UMEETCsI TOCTYII K
ceti MHTEpHET M K 3yeKTpoHHO-O0nbanoTeunoi cucreme (ObC) MHcTuTyTa M YHHBEpcHTeTa, KOTOpas COAEPIKUT
pa3IHYHbIC U3IAHUS [0 OCHOBHBIM M3Yy4aeMbIM JHCUUIUIMHAM U C(OOPMHUPOBaHA 10 COTIIACOBAHHUIO C MPaBooOIaia-
TEISIMU Y4eOHON U y4eOHO-METOMIECKOI JTUTepaTyphl.

[onHbliA TepedeHb NIEKTPOHHBIX WH()OPMAIMOHHBIX PECYpCOB, UCIONB3YEMbIX B Ipolecce 00ydeHUs,
MpeNICTaBJIeH B OCHOBHON 00pa3oBaTenbHOi mporpaMmme.

12.1. IlepeyeHb OCHOBHOM U JOMOJHUTEJIBHON JTUTEPATYPbI, HEOOXOAUMOM 151
OCBOCHHS IMCUMILINHBI

a) OCHOBHAsI JIUTepaTypa

OcHoBHasI TUTEpaTypa Pexxum goctyma Ob6ecre4eHHOCTh

Ol1. Kacarkun A. I'. OcHOBHBIE ITPOIECCHI U alapaTsl
XUMHYECKO# TexHooruu, 10-oe uza. -M.:000 T/]

bubanoreka HU PXTY Jla
Anpsiac, 2004, -753c.

2. I1aBnos K. ®@., Pomankos I1. I'., HockoB A. A. Tlpu-

MEpBI U 33J1a9H 10 KYPCY IIPOIIECCOB U
P a ypey Hipolt bubmuoreka HU PXTY Ja
anmnapaTtoB XHWMHMYECKOH TexHosioruu, 11-oe

n3g. -.M.: OO0 «PycMennaKoncanty, 2004. - 576 ¢

0) 10MOJIHUTEJIbHAS JINTepaTypa

OcHOBHast JuTeparypa Pexxum nocryna O0ecneueHHOCTh

JI-1. ®areera H.B., fooposerko B.B u ap.
T'unpomexanmueckue mporeccel. COOpHHK Jaboparop-
HeIX pa 601 /I'OY BIIO PXTY um. JI.1. Menneneesna,
HoBomockoBckwmii uHCTHTYT ((ruan), HoBoMockoBCK,

2008. - 48 c.

J1-2. ®dareera H.B., Jo6porenko B.B u ap.
TPOILIECCHI U allapaThl XUMHYECKOH TexHomoruu. Jlabo-
paTopHbIit MPAKTAKYM IO TEINI0O0OMEHHBIM MPO-
teccam /I'OY BIIO PXTY um. JI.1. Menaeneena, Ho-
BOMOCKOBCKHMI HMHCTUTYT ((uiman), Hosomoc-
koBck, 2009.-76c.

J-3. ®areera H.B., Memepsxos I'.B. u ap.

Bubmunorexka HUA PXTY




[Ipormecce! u anmapaTsl XUMAYECKO# TexHOIoruu. Jlabo-

paTopHBIit MPaKTHKYM 110 MacCOOOMEHHBIM IIPO-
neccam. /'OY BIIO PXTY um. I.W. Menneneesa, Ho-
BOMOCKOBCKUI ~MHCTHUTYT ((prman), Hosomoc-

xoBck, 2010.-92c.

12.2. PekoMeHayeMble HCTOYHUKH HAYYHO-TEXHUYECKOH MH(OpMaLuU

WnmroctpaTuBHBINA MaTepUall K JIEKLMSIM

[Ipe3eHTanuu K JeKIHUIM
Mertoauueckre peKOMEHIAINH 110 BBITTOJIHEHHIO JTa00PaTOPHBIX padoT.

12.3. UndopmannoHHbie 1 HH(POPMALMOHHO-00pa30BaTeIbHbIC PeCYPChI

[Ipu OCBOGHMU JUCHHUILUIMHBI CTYICHTHI JOJDKHBI MCIIONB30BaTh MH(MOPMAIMOHHBIE U MH(OPMALMOHHO-
00pazoBaTenbHbIC PECYPCHI CIEAYIOIINX MOPTAIOB U CAHTOB:
1. DnexrtponHbie yueOHBIE pecypchl Ha caiite kadenpsl PX: Pexxum gocryna: CucteMa momJiepKKH
y4uebnbix KypcoB HU PXTYVY http://moodle.nirhtu.ru/course/view.php?id=175
2. bubnmuoreka HU PXTY
http://irbis.nirhtu.ru/ISAPI/irbis64r_opak72/cgiirbis_64.dI17C21COM=F&I21DBN=IBIS&P21DBN=
IBIS
(nara obpamenus: 11.02.2021).

[Ipu peanuzanuu 00pa30BaTENBHOTO Mpollecca HCIONB3YIOTCS CIEAYIONIME CPEACTBa
obecreueHus: OCBOSHUS AUCIUTUIUHBIL:

KOMITBIOTEPHBIE MPE3CHTAIIUN MHTEPAKTUBHBIX JICKIIUI

OaHK TECTOBBIX 3a1aHUN I TEKYILEro KOHTPOJISL OCBOCHUS JUCIUILINHBL;

OaHK TECTOBBIX 3aaHU JI1 HTOIOBOI'0 KOHTPOJISL OCBOCHHUS TUCIUILIUHBI.

- MH(OPMALIMOHHO-METOUYECKHE MaTepHabl: yueOHble U METOIUYECKHEe MOcoOus Mo
JTUCIUIUIMHE; pa3laTOYHbIA MaTepral K pa3jienaM JEeKIMOHHOTO Kypca;

- DJIEKTPOHHBIE 00pa30BaTENbHBIE PECYpChl: Y4eOHO-METOINYECKIE pa3padOTKHU B DJICK-
TPOHHOM BH/I€; COIPABOYHbIE MATEPHAIBI B I€YATHOM U 3JIEKTPOHHOM BHJIC;

Y4yeOHO-HArIAHBIE TOCOOUS:
KomMriiek T T1akaToB K paszzenam JEKIIMOHHOT 0 Kypca; Habopsl 00pa3iioB MUHEPAJIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHWE JUCIUIIJINHBI

B cootBercTBHU ¢ yueOHBIM MIaHOM 3aHATHS O AuctuiuinHe «IIpomecchl M anmaparbl XHMHYeCKOMH
TEeXHOJIOT MM TIPOBOATCS B (hOpME ayJUTOPHBIX, JJAOOPATOPHBIX 3aHITHH M CAMOCTOSITENBHON paboTHI 00ydarore-
rocsl.

Y4eOHbIe ayTUTOPUH LIS TPOBEACHUS 3aHATHH JIEKIMOHHOTO THTA, 3aHATHH CEMHHAPCKOTO THUIIA, TPYIIIO-
BBIX ¥ MHIMBHAYATbHBIX KOHCYJIBTALlMH, TEKYIIEro KOHTPOJISI ¥ IPOMEXKYTOUHOH aTTeCTalluy, a TaKKe IIOMEIICHUS
JUISl CAMOCTOSTENIFHOM paboThl 00yJaromuxcsi, OCHaIeHHbIE KOMIBIOTEPHOW TEXHUKOH ¢ BO3MOKHOCTBIO MOIKITIO-
yeHus K cetn «/HTepHeT» u 0OecreueHHbIE TOCTYIIOM B 3JIEKTPOHHYIO MH(OpMaMOHHO-00pa30BaTelIbHYIO Cpety
WucTrTyTa, NOMEIIEHHs ISl XpaHEHHS U MPOQHIaAKTUIECKOT0 00CITy)KUBaHUs yIeOHOTO 000pyJ0BaHNUS

TIpucnocobiaeHHOCTH
TOMEIIEHNUH IS UC-
0J1b30BaHKsI HHBAJIU-

HaumenoBanue CricuaJIbHbIX HOMeIlIBHI/Ii/’I n OCHaI_LIeHHOCTL CIICIIHAJIBHBIX HOMeIlIBHI/Ii/’I n HOMeIHeHPIf/‘I JJT
HOMeI].IeHPIfI JJIsL CaMOCTOSTEILHOMN paGOTLI CaMOCTOSTEILHOM paGOTbI JlAMH W TTHIAMH ¢
OrpaHUYCHHBIMU BO3-
MOYKHOCTSIMHU 310PO-
BbA
Aynuropus AJist IPOBEACHUS 3aHATHH JIeK- MernoBas nocka, sKkpas, KoimuecTBo nocago4HbIx MIPHUCTIOCOOJICHO
IIMOHHOTO JICKITHOHHOTO U CEMHUHAPCKOTO mect 60

THIIA.
Jlexunonnas ayauropus Ne 354
Tynbckast o6mactb, HoBoMocKkoBckuii paii-



http://moodle.nirhtu.ru/course/view.php?id=175
http://irbis.nirhtu.ru/ISAPI/irbis64r_opak72/cgiirbis_64.dll?C21COM=F&I21DBN=IBIS&P21DBN=IBIS
http://irbis.nirhtu.ru/ISAPI/irbis64r_opak72/cgiirbis_64.dll?C21COM=F&I21DBN=IBIS&P21DBN=IBIS

oH, T. HoBoMockoBck, ymuna Jpyx0sl, a.
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13.1. KomnbroTepbl, HHPOPMAIMOHHO-TEJIeKOMMYHHUKAIIMOHHbIE CETH, ANINAPATHO-
NporpaMMHbIe M ayJIHOBHU3yaJIbHbIE CPeACTBA:

Hoyt6yk hp 4,2 I'Tn, ¢ oneparuBHO# maMsaThio 8§ MoOaiit, sxecTkuM auckoM 1 TGalT ¢ BO3MOXHOCTBIO
NIPOCMOTpPA BUAECOMATEPHUANOB U MPE3EHTAINI, ¢ HeorpaHUUeHHBIM AocTynioM B MHTtepHeT, k OBC, 31eKTpoHHBIM
oOpa3oBaTenbHBIM U WH(OPMAIMOHHBIM pecypcaM, 0a3e JaHHBIX DJIEKTPOHHOro Karanmora MHcTutyTta, cucreme
ynpaeneHus yaeOHbiMu Kypcamu Moodle, yueOHo-MeToqudeckuM MaTepraiam, IpOeKTop, IKpaH.

13.2. IIporpammHoe oGecriedeHue

1. Oneparmonnas cuctema (MS Windows, MS Access, MS Visual Studio, MS Office 365Al, naeiictByer
6eccpounast suieH3us mo momanucke Azure Dev Tools for Teaching (6siBrr. Microsoft Imagine Premium) T
nose3oBarenss: 000340011208DF77, wunentudukatop noamucku: a936248f-3805-4c6a-a64f-8¢344976ef6d,
unentuukarop noamucunka: ICM-164914, WN]I yuernoii 3ammcu: Novomoskovsk Institute (branch) of the
Federal state budgetary educational institution of higher education “Dmitry Mendeleev University of Chemical
Technology of Russia”.

arwn

Tabmmunsnii npoueccop (LibreOffice Calc) pacripoctpansiercs mon munensueir LGPLv3
Apxuatop 7zip (pacnpoctpansiercs mop jgunenzueii GNU LGPL license)

Apxuparop Zip (public domain)
Adobe Acrobat Reader - TIO Acrobat Reader DC u mobunbsHoe mpuioxkenune Acrobat Reader snsitorest Gec-

IUIATHBIMK M JIOCTYIIHBI JJIs KOpropaTuBHOro pacmpoctpanenust (https://acrobat.adobe.com/ru/ru/acrobat/pdf-
reader/volume-distribution.html)

6. bpaysep Mozilla FireFox (pactpoctpansiercs o nurensueit Mozilla Public License 2.0 (MPL))

14. TPEBOBAHUSA K ONEHKE KAYECTBA OCBOEHUA JUCHHUITJIMHBI

HaumenoBanne DopMbI U METOAbI KOHTPOJISA U
OcHOBHbIE OKA3aTe/IN OLleHKH
paziesioB OLEHKH
Paszgen 2. 3HaeT: Texkymuii KOHTP0JIb
I'uapocraTuka u —  OcHOBHBIE pa3enbl THAPOCTATUKA U TUIPOIH- Oyenusanue yposns sHanui.
THAPOIUHAMMKA HaMHUKa — OIICHKa yC;FHOI‘O omnpoca Ha BCEX
Ymeer: BHJaX 3aHATUI
—  PacuuThIBaTh rMAPABINYECKUE COMPOTUBIICHHS TPY- 0146”“‘“’””% pesyneimamos ooyuenus 6
6OMPOBOJIOB 8uUde yMeHUll U HABbIKOB:
Baageer: —  OLIEHKA 32 TECThI
— HappIkamu pacyeTa rHIpaBIM4YeCKUX ceTeil —  OIICHKa 32 TabOPATOPHEIN IPAKTH-
KyM
—  OIEHKA Pe3yJIbTaTOB KOHTPOJIBHO-
TO KOJUIOKBHYMa.
IIpomekyTouHasi aTTecTAIMS
OLICHMBAHKE YPOBHS C(HOPMHUPOBAHHO-
CTH KOMIICTCHIIMH Ha dK3aMeHe
Paszpen 3 3Haer: Texymuii KOHTPOJIb

Pa3nenenue :kuj-
KHX M Ta30BbIX He-

- METOJIbI PA3JICIICHUC JKUAKUX U I'a30BbIX HEOO-
HOPOJHBIX CUCTEM:

Oyenusanue ypoGHsi 3HAHUU:
— OILCHKA YCTHOTO OMpOca Ha Bcex

O/THOPOHBIX CH- Ymeer: BUIaX 3aHITHI
cTeM —  IIPOBOAMTH PacyeThl allllapaTOB I pa3fesCHUs OWH”MH”{ pe3yrmamos obyuenus 6
HEOHOPOIHBIX 6UOe YMEHUL U HABbIKOB:
Biaaneer: —  OIICHKA 3a TECThI
—  HaBrikamu pacyera anmaparoB AJIs pa3aeieHust —  OIICHKa 32 TabOPATOPHEIN [IPAKTH-
HEOIHOPOIHBIX KyMm
—  OIICHKA Pe3yJIbTATOB KOHTPOJIBHO-
r'o KOJUIOKBHYMa.
TpomekyTOYHAS aTTeCTALMS
OLICHHBAHKE YPOBHS C(HOPMHUPOBAHHO-
CTH KOMITCTEHI[MIA Ha dK3aMeHe
Pasznen 4 3naer: Texkymuii KOHTP 016

IlepememuBanue B
JKHIKHX Cpemax

- TCOPETUYCCKHUE OCHOBLI IIEPEMECIINBAHNC B
JKUIAKHUX Cpeaax

Ymeert:
—  Bpoibupars IepeMenInBaroLIne YCTpOiicTBa

Oyenusanue ypoGHsi 3HAHUU.:

— OLCHKA YCTHOTO OTpOca Ha Bcex
BHUAX 3aHITUH

Oyenueanue pesynvmamos ooyuenus 8
suUOe YMEeHUll U HABbIKOB.



https://ru.wikipedia.org/wiki/Public_domain
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html

Baangeer:
- Hasrsikamu pacuera HepeMemHBa}ome

—  OIICHKA 3a TECThI
—  OlICHKa 3a 1ab0paTOPHBIil IPAKTH-

YCTPOMICTB KyM
— OILICHKa pPe3yJIbTaTOB KOHTPOJILHO-
TO KOJUIOKBUYMa.
IIpome:kyTOouHAsA aTTEeCTALUS
OIICHHBaHHE YPOBHS CPOPMHUPOBAHHO-
CTH KOMHeTeHHHﬁ Ha 3K3aMCHEC
Pa3nen 5 3Haer: Texkymuii KOHTP 0J1b
Iepememenue - KJ1accu(PUKAIUIO HACOCOB (0OBEMHEBIC, IMHAMU- | Oyenusanue ypoeHs 3HAHULL:
KMIKOCTEi yeckue). OCHOBHBIE TApaMeTpPhl: TPOU3BOIN- — OICHKA YCTHOTO ONpOCa Ha BCEX
TEJIBHOCTD, NaBJIEHUE, PACXOJ MOLIHOCTH, K.II.JI BHJ1aX 3aHSTHH
YMmeeT: Oueﬁueanue pe3yiomamoe 06yquu}z 6
_ IPOBOJINTE BI)I60p HACOCOB suoe YMEHUU U HABbIKOE.
BnaueeT: — OIICHKA 3a TCCThI
—  HaBBIKAMM pacyeTa OCHOBHBIX IMOKa3aTesieit HaCOCOB —  OIlEeHKa 3a 1ab0PaTOPHBIN MPAKTH-
KyM
— OIIEHKa Pe3yJIbTaTOB KOHTPOJILHO-
T'O KOJUIOKBUYMa.
Hpomemquﬂaﬂ aTrecrauus
OLICHUBaHKE YPOBHsI CHOPMUPOBAHHO-
CTH KOMHGTCHHI/Iﬁ Ha 3K3aMCHC
Paspnen 6 3Haer: Texymuii KOHTPOJIb

CxaTtue u nepe-
MellleHHe I'a30B

- TIPUHIIUT ICHCTBUS U KJTaCCH(DHUKAIIAS MAITHH
JUISL COKaTUS U IIEPEMEILEHUS Ta30B

Ymeert:

- BbIOHPATh KOHCTPYKUMH MAILUH JUIS CKaTUA U
IEpEMELIEHUS Ta30B

Baajeer:
- HaBBIKAMH pacyeTa OCHOBHBIX IOKa3areseld MalluH
JUISL COKaTUs U IIEpEMENEHUS Ta30B

Oyenusanue ypoGHsi 3HAHUU:

— OIICHKa yCTHOTO OMpOCa Ha BCEX
BHJIaX 3aHATHH

Oyenuganue pe3ynomamog ooyuenus 8
8uUde YMEHUl U HABbIKOG:

—  OIICHKA 3a TECThI

— OLCHKa 3a JJabOpaTOPHBIH PAaKTH-
KyM

—  OLCHKA Pe3yJIbTaTOB KOHTPOJIBHO-
IO KOJUTOKBHYMa.

IIpome:kyTOouHasi aTTeCcTAMS
OLICHUBaHHE YPOBHs CHOPMUPOBAHHO-
CTH KOMIIETCHIIMI Ha SK3aMeHe

Paznen 7
TenoBble mpoiec-
ChI H aNMapaThl

3naer:

- OCHOBHBIE 3aKOHOMEPHOCTH TEIJIOBbIE Mpolec-
COB:

- KOHCTPYKIMH TENJIO00MEHHUKOB

Ymeert:

- PacCUHTHIBATH TEMJI000MEHHUKH

Baapgeer:

- METOMHKAMH pacyeTa TENJI000MeHHUKOB

Tekymuii KOHTP 0/1b

Oyenueanue ypoeHs 3HAHULL:

— OILCHKA YCTHOTO OMpOca Ha Bcex
BHUAX 3aHITUH

Oyenuesanue pe3ynvmamos odyuenus 8
suUOe YMeHUll U HABbIKOS.

—  OIICHKA 3a TECTHI

—  OIIeHKa 3a JJabOPaTOPHBIA NPaKTH-
KyM

—  OICHKA Pe3yJIbTaTOB KOHTPOJIBHO-
IO KOJUIOKBHYMa.

IIpome:kyTOuHAsA aTTEeCTALUS
OLICHUBAHHE YPOBHS C(HOPMUPOBAHHO-
CTH KOMIICTEHIIMI Ha SK3aMeHe

Paznen 8 3uaert: Texkyuuii KOHTPOJIb
Boinapusanue - TeopeTHYecKHE OCHOBBI MPOIECCA BHIMAPUBAHUS Oyenueanue ypoeHs 3HAHULL:
- KOHCTPYKIHH BBINMAPHBIX allliapaToB — OIICHKa YCTHOTO OIIpOCa Ha BCEX
Ymeer: BHUJaX 3aHATUI
- PaccUHTHIBATL BBITIAPHBIE ANMMAPATHI Oyenusanue pezyromamoe ooyuenus 6
8UOe YMEHUL U HABBIKOB:
Baaneer: — OIICHKA 3a TE€CThI
- MeTOAUKAMM pacyeTa BbINIAPHBIX ANIAPATOB —  OIEHKa 3a JJAOOPaTOPHKIi IPaKTH-
KyM
—  OIICHKA PE3yJIbTaTOB KOHTPOJIBHO-
TO KOJUIOKBHYMa.
IIpome:kyTOouHAsA aTTEeCTALUS
OIIEHUBaHKE YPOBHS CPOPMHUPOBAHHO-
CTH KOMITCTCHIIMI Ha 9K3aMEHE
Pa3znen 9 3naer: Tekymuii KOHTP 0J1b
OCHOBBI MACCOIIe- - TeopeTHYECKHe 0CHOBBI MacCO0OMEHHBIX npouec- | Oyenusanue ypoeHs 3HAHUIL:
penaun coB — OIICHKA YCTHOTO OMpOca Ha BCEX
YmMmeeT: BH/IaX 3aHSATHIH




- OCHOBHBbIE MacCO00OMEeHHbIE NP oLecchl
Baapeer:

Oyenuganue pe3ynrsmamos ob6yuenus 8
8UOe YMEHUT U HABBIKOG:

— OLCHKA 32 TECTHI

— OILCHKA 3a Tab0PaTOPHBI IPAKTH-
KyM

—  OLCHKA Pe3yJIbTaTOB KOHTPOJIBHO-
r'0 KOJUTOKBHYMaA.

IIpome:kyTOouHAsA aTTEeCTALUS
OLICHHBAHKE YPOBHS C(HOPMHUPOBAHHO-
CTH KOMITCTEHI[MIA Ha dK3aMeHe

Pa3znen 10 3naer: Texkymuii KOHTP 016
OcHOBBI pacuera - TeopeTHYeCKHe OCHOBBLI Pacyera Macco00- Oyenuganue ypoeHs 3HAHUIL:
MaCCOOGMeHHLIX MEHHBIX annap aToB — OILCHKa YCTHOI'O OIIpOCa Ha BCEX
anmaparoB YmeeT: BU/IaX 3aHITHI
- NPOBOIUTH PacyeThl MACCOOOMEHHBIX anmnapa- Oyenuganue pesynomamos o0yuens 6
TOB 8UOe YMEHU U HABLIKOG:
— OII€HKa 3a TCCThI
Baaneer: —  OLCHKa 32 JaboPaTOPHBIA IPaKTH-
- MeTONHKAMHE pacyera MAacCOOOMEHHBIX anma- | KM
paTOB — OILCHKa pE3yJIbTaTOB KOHTPOJIBHO-
T'O KOJUIOKBUYMa.
IIpoMe:KyTOYHAsI aTTeCTALMS
OLICHWBAHNC YPOBHs C(i)OpMHpOBaHHO-
CTH KOMHCTCHHHP‘I Ha 3K3aMCHE
Pazpmen 11 3naer: Texkymuii KOHTP 016
AOcopOouust - TeopeTHYeCKHe OCHOBBI Ipoluecca adcopoun Oyenusanue ypoeHs 3HAHUIL:
Vmeer: —  OLICHKA YCTHOT'O ONPOCa Ha BeexX
- HNPOBOIUTEL pacueT a6copoepos BH/IaX 3aHATHIA
Bunaneer: Oyenueanue pesynomamos o0yuenus 6
- MeTOAMKaMHU pacueTa adcopdepos 6UO€e YMEHU U HABbIKOB:
—  OLICHKA 38 TECTHI
—  OlEeHKa 32 1ab0paTOPHBIN MPAKTH-
KyM
—  OIICHKA PE3yJbTaTOB KOHTPOJIBHO-
IO KOJUIOKBUYMA.
HpOMe)KyTO‘{Haﬁ aTrecranus
OIIEHUBaHKE YPOBHS CPOPMHUPOBAHHO-
CTH KOMHCTCHHHﬁ Ha 3K3aMCHEC
Paznen 12 3naer: Tekymuii KOHTP 01b
Ileperonka u pek- - TeopeTH4ecKHe OCHOBBI MpoleccoB MEPEroHKU U | Oyenusanue ypoeHs 3HAHUU:
THUKATUSA PeKTHPUKATNT — OIIeHKa YCTHOTO ONpOCa Ha BCEX
- KOHCTPYKLMM anmapaTos /iisl IePeroHKu u BUJIAX 3aHATHH
pexTHUKALAH OueHueaHuev pe3ynemamog obyuenus 8
YMeeT: 6u0€yMeHuu U HABLIKOB.
- mpoBoauTh pacder ANNAPATOB /IS Neperonkn | OHCHKA 32 TCCTH 5
U pexTH(UKALIH — OICHKa 3a JJAO0PaTOPHEIH IPAKTH-
KyM
— OIICHKA pPE3yJIbTaTOB KOHTPOJIBHO-
BﬂaﬂeeT: To KOJ’IJ’IOKBI/II)yM};. P
- MeTOIHKAMM pacyeTa ANMAPaTOB JJIsl epe- TpomeskyTounast aTTecTamus
TOHKH M peKTHuKAIMH OLICHMBAHKE YPOBHSA CHOPMHPOBAHHO-
CTH KOMHCTCHHI/II‘;I Ha 3K3aMCHC
Pasngen 13 3Haer: Tekymuii KOHTP 0/1b
DKCTPAKUHUSA - TeopeTH4ecKHe OCHOBBI NpomueccoB IKCTpakuuu | Oyenusanue ypoens sHaHuii:
TEOpPeTHYECKHE OCHOBbI IPOLECCOB —  OLICHKA YCTHOTO ONPOCa Ha BeexX
- KOHCTPYKIHH anmaparoB AJIs YKCTPAKIMH BHJIAX 3aHATHH
VmeeT: Oyenusanue pe3ynvmamos 0oyuenus 8
- NPOBOAMTH pacyeT ANNAPATOB AJIsI MPOBe/e- 6uOe yMenuil U HaAGHIKOG:
HUSI IPOLECCOB IKCTPAKIIMH —  OICHKa 32 TECTHI
Baaneer: — OIICHKA 32 JJabOPaTOPHBIA MPaKTH-
- MeTomMKAMM pacyeTa ANNAPATOB JJIs MPOBe- KyMm
JIeHHS IPOIECCOB IKCTPAKIINH —  OIIEHKA PE3YJIBTATOB KOHTPOIBHO-
IO KOJUIOKBUYMA.
HpOMemyTﬂ‘lHaﬂ aTrrecranus
OLICHUBaHHE YPOBHsI CHOPMUPOBAHHO-
CTH KOMHCTCHHI/Iﬁ Ha 5K3aMCHEC
Paznen 14 3HaeT: Texkymuii KOHTPOJIb

- TEOpeTHYECKHE OCHOBBI NPOLECCOB ATCOPOIHH

Oyenueanue ypoeHs 3HAHULL:




Ancopouust

- KOHCTPYKIMH ANNApPaToOB /sl aICOPOUMHI
YmeeT:

- NMPOBOIUTH pacyeT aacopdepoB

Baapeer:

- MeTOIMKAMU pacueTa ajacopdepoB

— OIEHKA YCTHOTO OMpOca Ha BcexX
BUAX 3aHATHHI

Oyenusanue pe3y1mamos 00yueHus 6
8Ude YMEHUl U HABbIKOG:

—  OLCHKA 32 TECTHI

— OILCHKA 3a JJabOpaTOPHBIH IPAaKTH-
KyM

—  OLCHKA Pe3yJIbTaTOB KOHTPOJIBHO-
IO KOJUTOKBHYMa.

IIpome:kyTOouHasi aTTeCcTAMS
OLICHUBaHHE YPOBHs CHOPMUPOBAHHO-
CTH KOMIIETEHIMH Ha dK3aMeHe

Pazpgen 15 3naer: Tekymuii KOHTP 0J1b
MeToasl KpuCTAJI- - TeopeTHYeCKHe OCHOBBI MpoleccoB KPUCTAIN- | Oyenusanue ypoeHsn sHanui:
JIM3AallMHU U UX 3aluun — OLEHKa YCTHOTO OIIpOoCa Ha BCEX
Kaaccupukanus Ymeer: BHaX 3aHATHH
- NMPOBOAMTH pacyeT KPUCTATH3ATOPOB Oyenusanue pezyromamos oOyuenus 6
Baaneer: suUOe YMeHUll U HaABbIKOS.
- MeTOAMKAMH pacyeTa KPUCTAJJIN3aTOPOB — OUCHKA 3a TECThI
— OICHKA 3a JJAO0PaTOPHBIH IPAKTH-
KyM
—  OICHKA Pe3yJIbTaTOB KOHTPOJIBHO-
IO KOJUIOKBHYMa.
IIpome:xyTouHas aTTecTANUSA
OLICHUBAHHE YPOBHS CHOPMUPOBAHHO-
CTH KOMIICTEHITMH Ha SK3aMeHe
Pasnen 16 3Haer: Tekymuii KOHTP 0/1b
Cymka - TeopeTHYeCKHe OCHOBBI MPOLECCOB CYIIKH Oyenuganue ypoeHs 3HAHUIL:
Ymeert: — OLEHKA YCTHOTO OIpOca Ha Bcex
- NMPOBOIMTH pacyeT CYyIIHIOK BUJIaX 3aHATHH
Baapeer: Oyenusanue pe3ynumamog ob6yuenus 8
- MeTOAMKAMH pacyeTa CyIIHI0K 6UOe yMeHUll U HABbIKOB:
— OICHKA 3a TECTHI
— OICHKA 3a JaO0PaTOPHBIH PAKTH-
KyM
—  OICHKA Pe3yJIbTaTOB KOHTPOJIBHO-
TO KOJUTOKBHYMa.
IIpome:kyTOouHAsA aTTEeCTALUS
OLICHUBAHHE YPOBHS C(HOPMUPOBAHHO-
CTH KOMIICTEHIMH Ha YK3aMeHe
Pasnmen 17 3HaeT: Texkymuii KOHTP 016

MemOpaHnHbIe npo-
necchbl XMMHYecKOoi
TeXHOJOTMH

- TeopeTHYecKHe OCHOBbI MEMOPAHHBIX mpoIec-
coB

Ymeer:

- MPOBOANTH pacyeT MEMOPAHHBIX anmapaToB
Baapeer:

- METOMHKAMH pacyeTa MEMOPAHHbBIX anmapaToB

Oyenueanue ypoeHs 3HAHULL:

— OIIEHKA yCTHOTO OMpOoca Ha BCEX
BUJAX 3aHATHHN

Oyenueanue pesynvmamos obyuenus 8
6UOe YMEHUT U HABBIKOG:

—  OIICHKA 3a TECThI

—  OIICHKa 32 JJabOPaTOPHBIA NPaKTH-
KyM

—  OIICHKA PE3yJIbTaTOB KOHTPOJIBHO-
TO KOJUIOKBHYMa.

IIpomexxyTouHass aTTecTalus
OILIEHUBaHHE YPOBHS CPOPMHUPOBAHHO-
CTH KOMITETCHITUH Ha SK3aMEHE




AHHOTAIUA
padoueii mporpaMMpl IUCHUILTHHbI

b51.022 Ilpoyeccer u annapamsi Xumu4ecko mexHoro2uu

1. O6mas Tpynoemkocth (3.e./ yac): 12/ 432. KonraktHas padora 59.6.4ac., 3 HUX: JEKIMOHHBIE 24, IpaKTHYE-
ckue 4, nabopartopusie 28. CamocrostensHas padorta cryaenTa 3444ac. @opma MpOMEKyTOUYHOr0 KOHTpOIst: 1 3k-
3ameH, 2 3auera. JlucuuruinHa uzyvaercs Ha 3 u 4 kypcax B 6, 7 u 8 cemecTpax.

2. MecTo TUCHUIIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMmbl

Jucnurinza peanusyercst B pamkax o0sizarensHoi yacti OIOTI, 6ok 51.0.22.
Jucnurinza 6a3upyeTcss Ha Kypcax LMKJIOB €CTeCTBEHHOHAYYHBIX M 00I11e00pa30oBaTelibHbIX AUCIMIUIMH: Ma-
TeMaTuKa, GU3UKa, XUMUS

3. Heab ¥ 3312491 U3y4eHUs TUCHUILIAHBI

Heab0 0cBOCHUS TUCHUIIIHHBI ABJISETCH 03HAKOMJICHUE CTY/ICHTOB C OCHOGHBLIMU RPOUECCAMU U an-
napamamu Xumuueckoll mexnoaouu

.3aaun mpenoAaBaHus TUCHUILTHHBL:
- OCBOEHHE TEOPETUUECKUX OCHOB XMMHUKO-TEXHOJIOTHYECKHX MPOIIECCOB;
- TIOJIy9eHUE HABBIKOB PALIOHAILHOIO BBIOOpa KOHCTPYKLMI M pacyeToB MAIIWH U allapaToB A OCHOBHBIX TEX-
HOJIOTHYECKHUX IPOLIECCOB;
-OCBOGHHE KaK OyIyIIUX PyKOBOIMTENEH MPOM3BOACTBA PAallMOHATBHON 3KCIUTyaTalliK MPOMBILIIIIEHHOTO 060pyn0-
BaHMSA, TOCTHKEHUE Ka4eCTBA BBIITYCKAEMOW IMPOIYKIIMH P MUHUMAJIBHBIX 3KOHOMHYECKUX 3aTpaTax

4. Coaepxxanue IUCHUTLTHHBI

Ne HaunmenoBanue paszaena auc-

pasiena —— Copnep:xanue paszieia

1. OCHOBHI TEOpPHH TIEpEHOCa KOJTMYECTBA IBUKEHUS, TEIUIOTHI, MaCCHI.
O0mue cBeneHus Krnaccugmkarus OCHOBHBIX TPOIIECCOB XUMUIECKOW TEXHOJIOTHH.
Ponb 1 B3aUMOCBSI3b THITOBBIX MTPOIIECCOB B XUMHYECKOH TEXHOIO-
run. HempeprIBHBIC U Teproandeckue nporecchl. CTalnoOHAPHEBIC U
HecTalroHapHbIe Tporiecchl. [loms ckopoctelt, Temmneparyp U KOH-
[EHTpaIHi B CTAIIHOHAPHBIX M HECTAIIMOHAPHBIX Tporieccax. Teopus
SIBIICHUH TIEpEeHOCa B CIUIOMIHBIX CPENaX - OCHOBA aHAIN3a M MOJICIIH-
POBaHUS THITOBBIX MPOIIECCOB XUMHUIECKON TexHoiIoruu. [lepeHoc
HUMITyJbca (KOJIMYECTBA IBUKCHUS ), TETTOTHI M MacChl. AHAJIOTHS
3THX TPOIECCOB. MECTO U POJIbh TCOPETUICCKHUX U IKCIICPUMCHTAb-
HBIX MCCIICIOBAHUHN B 3a7a4ax XUMUYECKOU TeXHOJIOTHH. CUCTEeMHBIN
MOJTXO/] K M3YUCHUIO M CO3JIAaHHUIO HOBBIX IPOIICCCOB U alliapaTosB.
HccnenoBanne MEXaHU3MOB TPOIIECCOB HA MaKpPO- M MHKPOYPOBHSX.
OcHOBHI Teoprn 0000IICHHBIX TIEPEMEHHBIX (Teopuu mogoowus). [o-
Jobue 1 aHanorust GU3NUECKUX SIBJICHUI U MPOoILieccoB. TeopeMsl mo-
nobust. [lonyueHue ypaBHeHUi ¢ 0000IIEHHBIMH TIEPEMEHHBIMU
(kpuTepuanbHbIX ypaBHeHul ). [IpeobpazoBanue auddepeHnanbHbIX
ypaBHEHHH MepeHoca B ypaBHeHue 00001eHHoro Buaa. O0001eH-
HBIE TIEpEMEHHBIC (KPUTEPUH TIOAOOHS): ONpPEACISIIOIINE, OIpeaes-
eMble U uX Qu3mueckuii cMpict. Mcnonp3oBaHne KPUTEPHUEB TONOOMS
U1t 00pabOTKH M 0000IIEHUS SKCIEPUMEHTATBHBIX TaHHBIX.

2 TuapocraTuka u ruapoauna- | OOmMe BONpOCk MPUKIAAHON ruapomMexanuku. IIpencrasnenne o
MHKA JKUIKOCTSIX KaK O CIUTOIMIHBIX cpenax. [loHsaTHe o peanpHOH 1 uie-
anbHOM XuAKOCTIX. CHITBI, AEHCTBYIOIINE ITa YKUIKOCTh. | mapocra-
tuka. Jnddepennmansapie ypaBHeHUS paBHOBecHS Ditnepa. OcHOB-
HOE€ ypaBHEHHE THIPOCTATUKH U €T0 MPAKTHIECKHE TPHUIIOKECHUS.
Cuia aBIieHUS Ha JTHO U CTEHKH COCYZIOB.

OCHOBHBIC YPaBHCHHS JBIDKEHUS KUIKOCTEH M THIPOAMHAMUICCKAST
CTPYKTYypa moToka. Pacxon skuakocty u raza. [lonsaTre o ruapanim-




YECKOM PaAnyce U SKBUBAJIICHTHOM JUaMeTpe. PeKUMBbI JBHKEHUS
Bsa3Koi xuakoctu. Kpurtepuii Peiitnonbaca. Pacnipenenenue ckopo-
CTell M pacxo KUIKOCTH IPH YCTAaHOBHUBLIEMCS JAMUHAPHOM ITOTO-
ke. CpenHsisi MakCUMallbHas CKOPOCTh MOTOKa. HekoToprie xapakTe-
PHUCTHKH TYpOYJISHTHOTO IOTOKA, THAPOANHAMUYIECKHUH MOrpaHnd-
HBIH CJ10il. YpaBHEHHE HEPa3pPhIBHOCTH (CILIOMIHOCTH) MOTOKA. J{ud-
(hepeHnmanbHOE ypaBHEHUE IBIKeHUs Diiepa. Y paBHenue bepHyi-
T JJ1S1 MACaIbHBIX U peaibHBIX XuKocTel. [IpakTuyeckue nmpuio-
*eHus ypasHeHus bepHysu. ['uapapinueckoe COpoTUBIEHHUE TPY-
GonpoBo1oB U anmapatoB. [loTepu naBiIeHUs Ha TpPEHHE U MECTHBIE
CONPOTHUBIIEHHS U UX pacdeT. OCOOEHHOCTH TeUeHHs HEHBIOTOHOB-
CKUX JKUJIKOCTEH U OIpeeNIeHHEe MOTeph Hanopa /sl Hux. ['uapas-
JIMYECKOE CONIPOTUBJICHUE TUIIOBBIX TCILJIO- U MaCCOO6MCHHBIX arIa-
paroB. Pacuer onTuMaibHOrO AaBlIeHHs TPYOOIPOBOIOB. DKOHOMH-
YeCKH ONTUMAJIbHAS CKOPOCTh MOTOKA. [[BIDKEHME Tela B CIUIOIIHOM
cpene. ConpoTHBIICHNE ABIKEHUIO TeNa IPH PA3TUIHBIX THAPOIN-
HaMUYecKuX pexxumax. OCHOBBI TeOpuH ocaxeHus. Pacuer ckopo-
CTH CBOOOJHOTO M CTECHEHHOTO JABMKEHHS YaCTHI[ B [IOJIE JCHCTBU
MaccoBbIX cuil. OOTeKkaHue Tel HOTOKOM. TeueHue KHIKoCcTel yepes
HETIO/IBM)KHBIC 3EPHUCTBIE CJIOU U TIOPUCTHIE TIEPErOPOIKH. 3HAaUCHHE
TUAPOJVMHAMMKH 3€PHUCTBIX CJIOEB B IIPOLIECCAX XMMUYECKON TEXHO-
noruu. OCHOBHBIE XapaKTEPUCTHKH ITHX CJI0EB. PacueT ruapasinye-
CKOTO CONpPOTHBIICHUSA ci0s. [ napoauHaMuKa ICceBI00KIKEHHBIX
(KUIAMUX) 3epHUCTHIX clioeB. OCHOBHBIE XapaKTEPUCTHKH IICEBIO0-
0’KMKEHHOTO COCTOSIHUS €0s. ' uapaBIn4ecKoHe COIPOTUBIICHHE.
Pacuer ckopocTelt ICeBI00KUKEHUS.

Pasnenenne ;KUAKHX M ra3o-
BbIX HEOAHOPOAHBIX CUCTEM

Knaccudukanus 1 o0CHOBHBIE XapaKTEPUCTHKH HEOAHOPOHBIX CH-
creM. OCHOBHBIE CITOCOOBI pPa3AENeHHsI U UX SKOJIOTHYECKOE 3Haue-
Hue. Kiaccuduxanus, npuHIMIBI BEIOOpa U OneHKa (P PEKTHBHOCTH
METOJI0B pazzeneHus. Pa3ienenne B moje cui Tspkectd. OcaxneHne
u otcrauBanue. Koncrpykuuu ocamuteneii. Pacuetr ux oCHOBHBIX
pa3zMepoB. Pa3aenenue noa aeiicTBUEM CUJI pa3HOCTH J1aBICHUS.
OUIBTPYIOIIKE EPETOPOAKH. BUIbI 0cagKkoB (CXKIKaeMbIe U He-
cxmxaeMbie). CKOpocTs GIIIBTPOBAHUS U €€ 3aBUCHMOCTh OT Tepe-
Taia TaBJICHUs, TEMIepaTyp U CTPYKTYPHI ocaaka. [IpomMbiBKa ocaj-
koB. CkopocTh poMbIBKH. Kitaccngukanys 1 OCHOBHBIE THITH (DHITh-
TPOBAJIBHOM anmapaTypsl. PUIBTPHI IEPHOIUIECKOTO U HEMPEPHIB-
HOTO JISWCTBHSA /TS pazaeieHus cycnensnii. OnTumMusanust mpomo-
JKUTETBHOCTH ITUKIa GribTpoBaHus. OUIBTPHI IUIT OYUCTKH T'a30B OT
meuiei. OCHOBBI pacuera (pUiIbTPOB.

Paznenenue B mose neHTpoOeKHBIX cril. LleHTpoOexxHOe oTcranBa-
HHE U LeHTpoOexHoe pribTpoBaHue. OUUCTKA ra30B OT NBUIM B IIHK-
noHax. Pasznenenue cycneHsuid U dMyJiabCUM B TUAPOLUMKIIOHAaX. BhI-
0op umkinona. dakrop pasgenenus. Kiaccuukaums ueHTpUYT.
Llentpudyrn QUIBTpYyIOIIKE ¥ OTCTOMHBIC MEPUOANYECKOTO U He-
npepbiBHOTO feiictBus. Ceepxuentpudyru. Cemnaparopsl. Pacuer
MPOU3BOJANUTENEHOCTH HEHTPU(DYTH U Olpelie]IeHHe pacxoja SHEPTUH
Ha neHTpudyrupoBanne. OUUCTKa Ta30B U pas3[esieHHe a’dpo3oiiel B
3NEKTPOCTATUYECKOM Iosie. DU3NUECKUe OCHOBBI Ipouecca. Y cTpoii-
CTBO 31eKTpomIbTpoB. MOKpasi odrcTKa 3ambUICHHBIX ra3oB. KoH-
CTPYKTHBHBIE THUIIBI MOKpPBIX MBUICYTOBHUTENCH (HacagouHble, TMEH-
HBIE, CTpyHHBIE W 1p.). MHTeHCH(UKanus NpoIeccoB paszeneHus
HEOJIHOPOAHBIX CUCTEM M TEHAEHIIMM COBEPIICHCTBOBAHUS HX arlia-
patypHOTro 0(hOpMIICHHSI.

IlepememuBanue B KMAKHX
cpenax

TexHuueckue criocoObl MOMYYEHUS KUJIKUX W Ta30BBIX HEOJHOPO-
HBIX cHUCTeM. Bumsl mepeMemnBanus. JPGEKTHBHOCTh M MHTCHCHB-
HOCTh TIEPEMEIINBAHUSL © METOABI UX OLEHKH. [ MaponrHaMUyecKue
CTPYKTYPHI IIOTOKOB B amiiaparax ¢ InepeMelmnBanieM. Pacuer Mo-
HOCTH Ha MEXaHHUYecKoe nepeMemrBannie. KOHCTpyKIny Menanok,
UX XapaKTePUCTHKH, BBIOOp M obnacTh npuMeHeHwus. [IHeBmaTHye-
ckoe mnepememuBanue, Omnpenenenue /JlaBieHus u pacxona rasa.
LmpkynsoHHOE | JIp. BUIBI epeMelnrBanus. OCHOBHbIC IIyTH HH-




TeHCH(UKALIH IIPOLIECCOB IIEPEMEIIUBAHNS B KHIKHUX Cpelax.

IlepeMenienue skMIAKOCTEH

Knaccudukanus HacocoB (00beMHBIe, AuHaMu4eckue). OCHOBHBIE
rapaMeTphl: IPOU3BOIUTENBHOCTD, JaBICHHE, PACXO0]l MOIIIHOCTH,
k.i.1. Pabota Hacoca Ha ceTh, pabouas Touka. [Tyck u octaHOBKa
Hacoca. CpaBHUTENBHBIE XapaKTEPUCTUKHA OCHOBHBIX THIIOB HACOCOB
1 00JIacTH UX mpuMeHeHus. Beroop Hacoca. KOHCTpyKITUU HacoCOB.
[MopuraeBsble, IEHTPOOESIKHBIE, OCEBBIE, IIIECTEPEHYaThIe, BHHTOBBIE U

ap.

CxaTtne M nepemelieHue ra-
30B

[MpuHiun aeidcTBUs U Kiaaccu(BUKAIMS MAITHH JJIsI CKATUS U TIepe-
MernieHus ra3oB. Crenenp cxarus. ManukaTtopHas quarpamma. O0b-
EMHBIH K.ILJ. ¥ IPOU3BOAUTEILHOCTh. MHOTOCTYIIEHYATOE CIKATHE.
[Tyck m ocTaHOBKAa MalTUHBI. KOHCTPYKIMK MaIlliH: MTOPIITHEBHIE,
IEHTPOOCIKHBIE, OCEBEIC, CTPYHHBIC U [IP. CPABHUTEIBbHAS XapaKTepH-
CTHKa MAIIIVH IS CKATHA Ta30B M 00J7IacTH UX MpUMeHeHus. Beibop
KOHCTPYKTHBHOTO THITa MAIITHH.

TenioBbie MPOLECCHl U ANINA-
paThl

OcHOBHbIE TEOpUH Nepeaady Teria. 3HadeHue pouecca Temiooome-
Ha B XUMHUECKO poMbliieHHOCTH. CTallMOHAPHBIM 1 HECTaLO-
HapHbIH nepeHoc Teruia. OCHOBHbIC OHATUS U ONPECICHUs (TeMIIe-
patypHoe 1oJie, rpalueHT TeMIIepaTypsl, TEIUIOBOM MOTOK). Mexa-
HHU3MBI IIEpEeHOca TeIula (TEIUIONPOBOIHOCTh, KOHBEKIINS, U3ITY-
yeHue). [IpUHIMIIBI cocTaBIeHMs TeMIoBbIX OanaHcoB. Temonpo-
BOJHOCTb. TeIIonpoBOIHOCTE M TEMIIEPATYPOIIPOBOJHOCTD TBEPABIX
MaTepualoB, XKUIKOCTel U ra3oB. uddepennnanbHoe ypaBHeHHE
TeIUIONPOBOAHOCTH (ypaBHeHHE Dyphe). TemnonpoBoAHOCTE TIT0C-
KMX U IUIMHAPUYIECKUX CTEHOK (OZHO- X MHOTOCIIOWHBIX) NIPH yCTa-
HOBUBIIIEMCSI TETIIIOBOM TTOTOKE.

KonBekTuBHBII nepeHoc Tema. EcTecTBeHHas: U BBIHY X ACHHAsS
KOHBEKIs. YpaBHeHHE TemtooTaaun. Koadpuunent remnoornadu u
JIBIDKYINAs cuiia. MexaHu3MBbl IPOJIOIBHOTO ¥ MIOTIEPEYHOT0 KOHBEK-
THUBHOTO NIEPEHOCA B JIAMUHAPHOM U TypOyJIEHTHOM MOTOKaxX. B3au-
MOCB$3b TIpo(MIIeit TeMIlepaTyp U CKOpOCTel B MOTOKax. TermoBoii
norpanu4HbIi cioi. uddepennunanbHoe ypaBHeHHE NEpeHoca Tell-
na B notoke (ypaBuenne ®@ypre-Kupxroda). [IpeodbpazoBanue qud-
(hepennmanbHoro ypasHenusi @ypoe-Kupxroga ¢ momyuennem
0000IIIEHHBIX MTEPEMEHHBIX (KPUTEPUEB TEIUIOBOTO 1Mo100ms). Oc-
HOBHBIE KPUTEPHHU TEILIOBOTO MOJ00US 1 UX (PU3NIECKUIT CMBICI.
OOmuii BUI ypaBHEHHH CBS3H MeX Ly Oe3pa3MepHBIMU MEepPEMEHHBI-
MU JUIsl TETUIOOTIauH 03 N3MEHEHHS arperaTHOr0 COCTOSIHUS TEIUIO0-
Hocureneil. TernooTnaya npy BEIHYKAEHHOM (TYpOYJICHTHBIH U Jia-
MUHAPHBIH PEKUMBI) U CBOOOJHOM JBMKEHUH TETUIOHOCUTEIICH.
Tennoornaya npy MICHOYHOM T€YEHUH TEILIOHOCUTENEH. TemnooT-
Jlaya Ipy JIBIKCHUH TEMJIOHOCUTENeH Yepe3 3epHuUcTele ciaou. Term-
JI00T/a4a MPH U3MEHEHUH arperaTHOro COCTOSIHUS TEIJIOHOCHTEINEH:
KMIICHUH KUJIKOCTEH ¥ KOHJEHCAIH apa.

Jlyuucrtslit TeriooOmen. Ousnueckue ocCHOBBL. CoBMeECT-

HBII IEpEHOC TJIeTa KOHBEKLMEH U U3TydeHueM. Pacuer TernoBon
n3ossiiuu. Tertonepenada. OCHOBHOE ypaBHEHHE TEILIONEPEIayn.
Koaddunuent teronepenaun. Cesizb Mexay K03QHUIIMEHTOM Ter-
Jonepenady U ko3hGuIueHTaMy TermIooTa4Yn. Pactipenenenue
TEMIIEpaTyp BIOJb MOBEPXHOCTHU TEIUIoNepenaun. JBrxKymas cuia
mporecca (CpeaHss pa3HOCTh TEMIIEPATyp TeIUIOHOCHTENeH). B3a-
MMHOE HalpaBJeHUE ABMKEHHS TEIUIOHOCHTENEH (IIPAMOTOK, TPOTH-
BOTOK, CMEIIIaHHBII TOK U IEPEKPECTHBIN TOK), €r0 ONTUMAIbHBIN
BBIOOD U BIMSIHHE HA CPEIHIOI0 PAa3HOCTh TeMIeparyp. BimsHue
THPOIMHAMHYECKOM CTPYKTYpPBI HOTOKOB HA CPEIHIOIO ABHKYITYIO
CHITy TIpOIiecca TEeTUIONepeaadHn.

[NonsiTne o HecTanMoOHapHOM Tpoliecce nepenoca teria. OcHo-
BBl pacuera TeIIonepeiaun B HeCTallMOHApHBIX npolieccax. Onpeze-
JICHHE BPEMEHH, HEOOXOIUMOT0 JIJIsl HATPEBAHUS U OXJIAKICHHUS TETI-
JIOHOCUTeNel 10 3ajaHHOM Temneparypsl. OnpeseneHue noBepxHo-
CTH TEIUIOTIEPe/Iauu MPH NepeMEHHOM 3HaueHHU Kod(HIIMEeHTa Tel-
sonepenayun (rpapuueckoe uHTErpupoBanue auddepeHuaILHOro




ypaBHEHHs Terutonepenadn). TerooTiada npyu HENOCPEACTBEHHOM
COIPUKOCHOBEHHH TEIUIOHOCUTeIel. MaremaTiueckue MOIenu Mpo-
ILIECCOB TIEpPEHOCa TeTIa B TEIUI000MEHHOM anmapartype. Knaccugu-
KaIst TPOMBIIIIICHHBIX CIIOCO00B MMOIBOJA M 0TBOIA Tema. Tpe-
OoBaHUs, IPEABIBIAEMbIE K TETUIOHOCUTEISIM, UX CPAaBHUTEIIbHBIC
XapaKTEePUCTHKH U oOnacTu mpuMeHeHns. Onpenenenue TpedyemMoro
pacxona ternmoHocuTenei. O60rpeB BOASHBIM MapOM U ITapaMH BbI-
COKOTEMIIepaTypHbBIX OpraHuveckux tertonocureneit (BOT), Bomoit
W IpYTHMU JKHJIKOCTSIMH; CXEMBbI YCTaHOBOK. HarpeBanue TornoyHbl-
MU razamu. Mcnonb30BaHne TEXHOIOTHUECKUX U OTXOJISIINX Ta30B B
KadecTBe TeroHocuTeneil. CriocoObl HarpeBaHHs AIEKTPHUECKUM
TokoM. OTBOJ TeIUIa BOAOH, BO3yXOM U HU3KOTEMIIEPaTYPHBIMH
TEIJIOHOCHUTENSIMU. B010000OPOTHBIE IUKJIIBI XUMUUECKHUX ITPOH3-
BOJICTB.

Konnencamust napoB. Pacuer konzneHcaropoB napos. [ToBepxHOCTHBIE
KOHJIEHCaToOpbl. bapomeTpudeckue KOHIEHCATOPBI.

Beinapusanue

Ha3nauenue u TexHH4YeCKHE METOABI BhIIapuBaHus. Beinapusanue
noJ BakyymoM. Temora camoucnapenus. MarepuanbHbIN U TEMIIO-
Boii OanaHchl. Pacder pusnko-xuMuuecknx KoHcTanT. O0mias u mo-
JIe3Hasl pa3sHOCTh TeMIleparyp. PacueT moBepXHOCTH rperolell kame-
peL. Onpenenenue pacxoa IperoIIero napa U OXJIaXIarollel BOIbI B
BaKyyM-BBIIApPHOM anmapare. MeTo sl MOBBIIIEHHS] SKOHOMUYHOCTH
Ipolecca BelapuBanus. MHOrokopIycHoe BellapuBaHue. Beimapu-
BaHHE C TEPMOKOMIIPECCHEN BTOPUYHOIO Mapa. JKcTpa-nap. Mare-
PHUATHHBIA U TEIUIOBOW OaTaHCHI MHOTOKOPITYCHOU BBITAPHOH ycTa-
HOBKH. PacnpenienieHre TemnoBoi Harpy3KkH U MOJIE3HOH pa3sHOCTH
TEMIIEpaTyp 1o Kopirycam (ammaparam). Pacuer MHOrOKOPITYCHBIX
YCTaHOBOK METOJIOM TIOCIIEIOBATENbHBIX MpHOMmkennii. Ve-
nosp30BaHre OBM npu pacueTe BBINApHBIX YCTAHOBOK U ONTUMAJIb-
HBIX YCJIOBHH MX paboThl. TEXHUKO-3KOHOMHYECKAs OIITUMHU3AIIHS
qycia KOPIyCOB BBITAPHONW YCTAHOBKH.

Brmapasie anmapatsr. Kimaccudukarist 1 0CHOBHBIE KOHCTPYKTHB-
HBIE THITBI. ATITAPATHI C €CTECTBEHHOW U MPUHYAUTEIEHON IUPKYIIS-
uel pactBopa. [IneHounsle anmmapaTel. PoTopHbie ammapaTsl. Anma-
patbl ¢ TOTPYXKEHHBIMH ropenkamiu. CpaBHUTENNbHAS XapaKTePHCTHKA
Y TIPUHITAITHI BEIOOPa KOHCTPYKITHH BEITIAPHBIX allllapaToB.

OcHOBBI Maccornepeaain

MecTo U posib MaccooOMeHa B XUMHYECKOH TexHonoruu. Kinaccudu-
Kalys 1 X obmias xapakreprctrka. CoBpeMeHHast pOJib STHX IPO-
LIECCOB B 3aJjauax OKpyxkarwomien cpenbsl. OCHOBHBIE TEOPUH Maccorie-
penaun. CtaTika MaccoOOMEHHBIX MporieccoB. CriocoObl BbIpaKEHHS
cocrasa (ha3. 3axoHsl (azoBoro paBaoBecus. Koaddunuent pacmpe-
Jenenusi. MarepuasbHblid 0anaHc U ypaBHeHHe pabodeil JIMHUU.
Hanpasnenue npoueccoB MaccoliepeHoca 1 ux ooparumocts. Kune-
THKa MacCOOOMEHHBIX MpoueccoB. OCHOBHbIE MOHATHA. MeXaHU3MbI
nepeHoca Maccel. Monekynsipaast tuddysus. 3akonsl quddy3nu
(3axonbl ®uka). Koadduipentsr Mmonekynsproii auddysun. Jnd-
(epeHIMaTbHOE YpaBHEHNE ITepeHoca Macchl B oToke. TypOyneHt-
Hast quddyzus. Auddy3nonnsiii morpanuynelii cioii. Teopernye-
CKH€ MOJIEJIH TIepeHoca Macchl (IJIEHOYHas!, IOTPAHIMYHOTO CIIOS,
MMOBEPXHOCTH OOHOBJICHUS U [Ip. ).

VYpasraenue Mmaccootnaun. KorppummeHTs MaccooTaauH.
JBmwxkymias cura nporecca. [IpeodpasoBanne quddepeHnnarbHOro
YpaBHEHUS IIEPEHOCA MACCHI M MOJTydeHne 0000MIEHHBIX ITepeMeH-
HbeIX. OCHOBHBIE KpuUTepHH TU(PPY3NOHHOTO TOI00us 1 uX huznde-
cknii cMpici. O000MIEeHHOE YpaBHEHIE MAaCCOOTAAYH.
Macconepenada. OcHoBHOe ypaBHeHHe Maccoriepenaun. Koadduiu-
€HTBI Maccomepeiayy U X BbIpakeHus. CBsi3b Mexay kKoaddunuen-
TaMH Macconepeaayu U kodpuiuentaMu maccootnaun. CpeaHss
JIBIDKYILAS] CHJIa ITpoliecca Macconepenad. BiausHue ruipojuHamMu-
YEeCKOM CTPYKTYpHI IOTOKOB Ha BEJTMUMHY CpEeTHEH JIBIDKYIIEH CHITBI
Maccornepeaadi. AHAIOTHS MKy MPOLIECCaMU TEIJIO- U MaccoIle-
peHoca B XuMHUuecKoi anmnaparype. O0uire MeTo/ bl HHTeHCH (UK a-
IIMM TIpoliecca Macconepeadn. Posib 1 3HaueHHe THAPOTMHAMUKH




npouecca. [IpuHINIIBI TOCTPOSHUST MaTEMAaTUIECKUX MOJIENel Mac-
co00OMeHHBIX TIporieccoB. OCOOCHHOCTH MaccoIepeiadyd B CHCTEMax
¢ TBepaoii (hazoii. Du3nueckre MOJIEITH U MEXaHU3MbI IEpeHOca B
TBEPABIX Tesax. Pacuer ckopocTu mporiecca 1 OnpeiesieHne ero Jin-
MuTHpyromiei craguu. CriocoOb! HHTEHCH(DUKALIMK MacCONIepeIadun B
CHCTeMax C TBepIon (a3oil.
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OcHOBBI pacyeTa Maccooo-
MEHHBIX aNnapaToB

OCHOBEI pacueTa MaccoOOOMEHHBIX anmapaToB. HenpepbIBHEII U cTy-
MEHYAThIN KOHTAKT (pa3 B MaCCOOOMEHHBIX ammaparax. Pacuer pabo-
4ell BBICOTBI MaCCOOOMEHHBIX allapaToB. AMIaparkl C HEMpPephIB-
HBIM KOHTaKTOM (a3 (HacaJouHbIe, IUIEHOYHBIE). YKCno equHuIl me-
peHoca. Beicora equnui nepenoca. Crioco0bl pacyera 4HcIia eMHUL]
nepeHoca: rpaguyeckoe MHTErpPUPOBaHUE, AHATUTHYECKUI pacyer.
Arnmnaparsl co CTyneHYaTbiM KOHTakToM (a3 (tapenbuateie). CTyneHb
M3MEHEHHs KOHIEHTpaluu (TeopeTndeckas tapenka). Koappuuuent
oboramenus. Koag¢unrent none3Horo qeicTBrs KOJIOHHOTO ara-
para. Kunernueckas kpusas. ['padoananutndeckuii pacuer yncna
Tapenok. Pacyer nuamerpa MaccOOOMEHHBIX anmapaToB. Pa3znndnble
THPOIMHAMHYECKHE PEKUMBI PadOTHI HACATOUHBIX U TapesIb4aThIX
anmapaToB. Beibop paboueii u peiennbHO T0IMyCTUMON CKOPOCTH
JIBIDKEHUS CIUTOIIHOH (pazbl. OCHOBHBIE ITyTH WHTEHCH(UKAIINN Mac-
COOOMEHHBIX IIPOIIECCOB CO CBOOOIHOM rpaHuIiel paszena das.
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AOcopOuus

XapaxTepucTHKa mpolecca U 00JIacTH ero npuMeHeHus. Brioop aob-
copbenra. duznyeckas abcopOuus 1 abcopOIHs, COMPOBOKAAEMAs
XUMUYeCKoW peakiueil. PaBHoBecue Mmexny dazamu. BiusHue tem-
neparypbl U IaBlieHHs1 Ha paBHOBecrue. MarepualibHbli OaaHc u
ypaBHeHHe paboueil IMHUK. Y JIebHBIA pacxoj aicopOeHTa, ero MH-
HUMAJIBHOE ¥ SKOHOMHUYECKH ONITHMAIbHOE 3HAaUeHHe. TeroBoii 6a-
JIaHC TIpOoIiecca HEU30TEPMHIUECKOi abcopOriy. MeTopl 0TBOJA TEl-
na. MHOTOKOMTIOHEHTHAas abcopOrust. MaremaTnyeckast MOJIENb
mporecca abcopOIuy B HacaJOYHOM amrmapare. JlecopOuus u crmoco-
05l ee mpoBeneHus. [[puHIMAATBHBIE CXEMBI a0COPOIIMOHHO-
JIECOPOIMOHHBIX YCTaHOBOK. AGcopOeprr. Knaccudukars. [TneHou-
HBIE U HaCaJJ0YHbIC KOJIOHHBI; BUBI HACATOK, HX XapaKTEPUCTUKHU H
MIPUHIIMIIE BBIOOPA; OCHOBHBIE KOHCTPYKIIMH TapeoK (KOJAadKOBBIE,
KJIallaHHbIE, CUTYAThIE, TPOBATBHBIC, C OJHOHAIPABICHHBIM JIBHKE-
HHUeM ¢a3 u 1p.). Abcopbepsl ¢ pa3OpbI3rnBaHueM XuaKocTH. Cpas-
HUTEJbHAsI XapaKTePUCTHKA U 00JIaCTH IPUMEHEHHS arnaparoB pas-
JMYHBIX KOHCTPYKIMHA. OCHOBHBIE TEHACHIINN X COBEPIICHCTBOBA-
Hust. [IpuHIUIBI BEIOOpAa KOHTAKTHBIX YCTPOWCTB M ONTUMAaIbHBIX
PEKMMOB UX PabOTHI.
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Ileperonka u pexrtudukanus

XapakTepucTUKa MPOLECCOB IUCTHILUIALMN U PeKTUGHUKALMN U UX
UCIIOJIb30BaHKUE B XUMHYECKOI poMbIieHHoCcTH. [IpocTas u ¢gpak-
LIMOHHAs IUCTWIISILUS. PaBHOBECHE MEXK Ty TTApOM U KUAKOCTBIO.
MarepuasbHblii 6anaHc IpocToi neperoHku. Pacuer Bbixoza npo-
JIyKTa ¥ €ro cpefHero cocrapa. Ileperonka noj Bakyymom. Moueky-
JsipHast AMCTWULIMA U ee anmaparypHoe opopmiteHue. Juctuis-
IS B TOKE BOASIHOTO T1apa MM MHEPTHOTO ra3a. MarepuanbHbIi 1
TeryIoBor Oananckl. OrpeseneHne TeMIieparypbl AUCTHIIISIIAN |
pacxojia BOASHOTO napa.

Pextudukanus. duznueckre OCHOBBI peKTH(OHKAIIMOHHBIX TPOLEC-
coB. CXeMBI YCTaHOBOK /ISl HETIPEPHIBHOM 1 MIEPHOIUYECKOI PEKTH-
(ukany OMHAPHBIX 1 MHOTOKOMITOHEHTHBIX cMecell. Marepuaib-
HBII OalaHc HeNpephIBHOW peKTH(HKAIMKH OMHAPHBIX cMecei. Ypas-
HEHHE JIMHUH U3MCHEHUS pabounx KOHICHTpauil. OnpenencHue
MUHHMMAIILHOTO U paboyero ¢iermoBoro yucna. TeroBoi GanaHc.
OnpezeneHre pacxo/ia Tperolero napa 1 oxjaaxaaromei Boasl. Tex-
HUKO-3KOHOMHUYECKash ONMTHUMU3AIUS BBIOOpa (h1erMoBOro ymcia (3a-
BUCHMOCTh MEXY YHCIIOM (DJIErMBI, pACXOA0M IPEIOIICTO T1apa,
OXJIXKIAIOMIEH BOJIBI, IPOU3BOIUTENEHOCTHIO 1 OCHOBHBIMH pa3Me-
pamu anmapara). Maremarndeckast MOJIeNb Ipoliecca HeMpepbIBHON
pekTuduKanuu B TapenabuaToM anmapare. [leprpoandeckas pekrudu-
Kalusi OMHAPHBIX cMecel. BapuaHThl poBeaeHUs mpoliecca Ipu Ie-
PEMEHHOM U TIOCTOSIHHOM COCTaBe MUCTHILIATA. [IpHHIUIIBI aHAT3a




U pacuera peKTH(HUKALIKY MHOTOKOMIIOHEHTHBIX cMecel. DKCTpak-
THBHAs U a3€0TpoINHas peKTUHUKaus. PU3UKO-XUMUYECKHE OCHOBBI
3THX TporeccoB. Pa3nenenue cmeceli ¢ OMM3KUMU TeMITEpaTypaMu
KHIICHUS ¥ a3e0TpoIHbIX cMeceil. [Tonstue o coneBoii pextuduka-
uH. Vcronp30BaHue HU3KUX TEMIIEPATYP AT pa3elIeHus aporas3o-
BBIX U ra3oBbIX cMecell. Pektudukanus sxuaxoro Bo3myxa. OcobeH-
HOCTH KOHCTPYKTHBHOT'O O(OPMIICHUS pEKTU(PUKAIMOHHBIX arapa-
TOB U YCTaHOBOK.
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JKCTpaKIus

DKcTpakIys. XapaKTepUCTHKA Mpolecca U 001acTH ero IPUMEHECHUS.
®du3nvecKkre OCHOBBI U IPUHITUITEI BEIOOpA 3KcTparenTa. dusmueckast
AKCTPAKIIUs U SKCTPAKIIMSI, COMPOBOXKIaeMasi XUMUYECKON peakiueil.
VYcnoBus paBHOBeCHs AJIs1 CUCTEM C Pa3IMYHON B3aUMHOM pac-
TBOPUMOCTBI0. MarepuasbHsblii 6ananc. OnpeaeneHne pacxoia dKc-
TparcHra. O}IHOCTy]'ICH'{aTaH 1 MHOT'OCTyIi€H4YaTas IpOTUBOTOYHAsL
skcrpaknus. ['padoananuTrndeckuii pacueT MPOTUBOTOYHOW MHOTO-
CTYNEHYATOM 3KCTpaKIMU. MaremaTrieckas MOJEeIb MpoLecca dKC-
TpaKkLUHU B annapare KOJIOHHOTO TUIa. MeToIbl pereHepanun SKCTpa-
TeHTOB. JKcTpakTophl. Kiaccnukarus, OCHOBHBIC KOHCTPYKTHBHBIC
TUTBI ( CMEECUTENTFHO-OTCTOMHHBIC, KOJIOHHBIC, C TIOJIBOJIOM YHEPTHUH H
np.). CpaBHUTENBHEIC XapaKTePUCTUKH U BBIOOD THTA armapara. [1y-
TH COBEPIICHCTBOBAHUS UX KOHCTPYKIMU. Pacuer OCHOBHBIX pazmMe-
POB 9KCTPAKTOPOB.
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Ancopouus

AncopOrusi. XapakTepucTHKa mporecca 1 00J1acTu ero
NPUMEHEHHS TS pa3lielieHHs U BBIICICHNUS BEIECTB U3 Fa30BhIX,
MapoTa30BbIX M )KUIKUX cMecel. [IpompInuieHHbIe aicOpOeHTHI, HX
OCHOBHBIE CBOMCTBA M 00J1acTH IpuMeHeHus. OCHOBHBIE MOJIETH
paBHOBecHs Tipu aacopbunu. MzoTepma agcopOrmm. TermoBoit a¢-
ekt ancopbimu. Henzotepmudeckas agcopOrust. MaTepranbHbIi
Gananc ancopbunu. JJnHamMuueckas akTHBHOCTE afacopOenTta. dop-
MHpPOBaHHUE 1 EPEHOC KOHIIEHTPALIMOHHOTO (PpOHTA, 30HA MacCoIIe-
penadu, BpeMs 3alUTHOTO AeHCTBUA cios. [yt nHTeHCHpuKannm
aJICOpOIIMOHHBIX TIpoIieccoB. MareMaTiuueckast MOJeINb Ipolecca aj-
COpOLUH B 3epHUCTOM Clloe afcopOeHTa. MeTorka pacyera armapa-
TOB C HETIOJIBIKHBIM clioeM azicopbenTa. JlecopOrwst, CiocoOs! ee
npoBeneHus. Ancopbepsl. Kimaccudukanus u o0Ine mpHHIIATIET
YCTpOHCTBA. Anmapars! C HETIOIBIKHBIM M B3BEIIAHHBM CIIOEM, C
TUTOTHBIM JIBHDKYIIEMCsI ciioeM. CpaBHUTEIbHBIE XapaKTEPUCTUKI
MIPUHIIMITEI BEIOOpA THIA arnmapara. TeHIeHIINN COBEPIICHCTBOBAHNUS
a/IcOpOIMOHHOM anmnaparypsl. [IpuHIMIHaTbHBIE CXeMBbI a1copOIH-
OHHO-/IECOPOLIMOHHBIX YCTaHOBOK.

Honnslii 00MeH. XapakTepuCTHKa Ipoliecca U 001acTH ero npume-
HeHus. MloHHbIe MaTepuabl, Kiaccu(uKkanus, OCHOBHbBIE CBOMCTBA U
00J1aCTH IPUMEHEHMUSL.
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Meroapl KpHCTAINIM3ANHUH H
HX KjaaccuuKanus

Kpucrannuszanuus ¢ oxJ1aXAeHHEM pacTBOPA WM PacIliaBa, ¢ yaaie-
HHEM YacTH PacTBOPUTENS U3 PACTBOPa, KOMOMHUPOBAHHBIE METO/IBI.
CriocoOBbl OXJIaXK/IEHHST paCTBOPOB (Y€pe3 CTEHKY, UCIapUTENIbHOE
noJ] BakyymoM). OCHOBBI KHHETHKH KpHcTaumu3anui. Ckopoctu 00-
pa3oBaHus M POCTa KPUCTAJUIOB. BiHsiHUE yCIIOBHH KpUCTAIIH3AUH
Ha CKOpPOCTb MpoIecca U XapaKTEPUCTHKH KPHCTaIoB. MeToanka
pacueTa KpucTan3aropoB. [IyTi nHTeHCH(UKaUK mporecca.
CpaBHUTENbHBIE XapaKTEPUCTHKH U 00JIaCTH IPUMEHEHHUS KpUCTal-
JIM3aTOPOB PA3IMYHBIX KOHCTPYKIIMIT; OCHOBHBIE IIPHHLIUITEL UX BBI-
0opa 1 TeHAEHIINU COBEPIICHCTBOBAHUS KOHCTPYKIIHH.
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Cymka

Cymka. Obm1ast XxapakTepHUCTHKA IpoIiecca U 00IaCTH ero MpuMeHe-
Hus. COCTOSHHE BEICYIIMBAEMbIX MaTepHAaIOB. PaBHOBEeCHas U CBO-
0omHas BIaXXHOCTH. MeTo/IbI CyIIKH (KOHBEKTHBHAS, KOHTAKTHas,
cnenuanbHble ). KonBektuBHas cymka. Ctatika mporecca. XapakTe-
PHCTHKH BIXHOTO Bo3ayxa. JJuarpamma Y-X COCTOSHHUS BIaKHOTO
BO3yXa (muarpamma Pam3mna). MatepuanbHBIN 1 TETIOBOH OanaH-
CBl. Y IeNbHBIE pacXObl BO3/AyXa U Teria. TeopeTnyeckas u Jien-
CTBUTENbHAS cymmika. OCHOBHbBIE BapHAHTHl KOHBEKTHBHOM CYIIKH,
nx u300pakeHne n aHanu3 Ha Y-X auarpamme. Knnernka nporecca
cymkd. Terno- 1 MaccooOMEeH MEKTy BO3YXOM M MarepuanoM. TH-




MOBBIE KHHETHYECKHE KPUBBIE CYIIKHU. [leprno/Ipl MOCTOSHHOM U ma-
naroreii ckopocreil. Kpuruueckoe Bnarocoaepkanue. Y paBHEHUS
CKOpPOCTH CYIIKH U ero KOHCTAaHTHI. [IyTn mHTeHCH(pUKAUN U TOBBI-
[IeHNST YKOHOMIYHOCTH TIpoIiecca KOHBEKTUBHOU CyIIKH. MaTtemaTH-
YecKast MOJIeNb Mpollecca KOHBEKTUBHOM cymiku. OCHOBHBIE KOH-
CTPYKIIMY KOHBEKTHBHBIX CYIIMIOK. VX Kiaccudukanms, cpaBHH-
TeNbHAs OLlEHKA W BEIOOP TEHICHIINU Pa3BUTHSI U COBEPIIEHCTBOBA-
HUSI CYIIMIIBHBIX anmapatoB. KoHTakTHas cymika. MarepuanbHbIA 1
TeroBoi Oamanc. Cyika mojx BakyymoM. Pacxon teruia. TumoBsie
KOHCTPYKIIUH CYIIMJIOK.
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MeMOpaHHbI€e IpoLecChl XH-
MHYECKOH TeXHOJI0THI

Knaccudukanus MeMOpaHHBIX IPOLIECCOB, MX JIBHKYIIAS
CHJIa, CeIEKTUBHOCTh. BH/pI MeMOpaH, UX JOCTOMHCTBA U HEAOCTAT-
kH. DU3NKO-XUMHYECKHE OCHOBBI MEMOpaHHBIX IpolieccoB. Pacuer
MeMOpaHHBIX MPOIIECCOB U anmapaToB. MeMOpaHHbIe anmnapaTel. Me-
TOJIBI OYNCTKH MeMOpaH. AHAJIOTHS MEXK/Ty IPOLIECCAMH TEILIO- U
MaccolepeHoca B XMMUIecKko# anmaparype. O0miie MeTo 16l HHTeH-
cudukanum npouecca Maccorepeadd. Pois v 3HaueHNE THAPOIH-
HaMUKH Tporiecca. [IpuHIMITEI TOCTpOEHHS MaTeMaTHYECKUX MO/Ie-
nelt MaccooOMeHHBIX TporeccoB. OcoOEHHOCTH Macconepe adn B
crcTeMax ¢ TBepaoi (azoi. Pusnyeckne MO U MEXaCH3MBI T1e-
peHoca B TBep/IbIX Tenax. Pacuer ckopocTH mporecca u onpeiesieHue
ero uMuTHpyonei cragun. Crioco0b! HHTEHCH(UKAIIMN MaccoTe-
penayn B CHCTEMax C TBepor ¢a3oit

Iliiannpyemblie pe3ybTaThl 00y4eHHs N0 TUCHHUILIHHE, 00eceYnBAIOIIME HOCTHKEHHE TJ1a-
HUPYEMBIX Pe3yJbTATOB 0CBOCHUS 00pa30BaTeIbHOIl MPOrpaMMbl

B pesynpTare u3yueHHs MUCHUILIMHBI OOYYAIOIIWICS IO MporpamMme OakaiaBpuara
JIOJDKEH 00JIa1aTh CJIeAyI0IMMHA KOMIIETeH UMM .

Ne KaTerome (I‘py’l’l- KO)] H HAUMCHOBAHHE KOMIICTCHIIHH KO}] H HAUMCHOBAHHE MHIAUKATOPA JOCTHKCHHSI KOMIIETCH-
o/n 1a) - KOMINeTeHIuii 11708
1 O6menpodeccno- | OIIK-2 Cnocoben ucnosns3oBath Ma- | OIIK-2.1

HaJIbHbIC HABBIKH

TeMaTuieckue, husnueckue, HU3NKo-
XHMHYECKHE, XMMHYECKHE METOIbI
IUTSL peUIeHHs 33134 PO eCcCHOHATb-
HOM

EeATEILHOCTH

3HAET COBPEMEHHBIC MATEMATHIECKUE U (PU3HKO-
XUMHUYECKHE METO/IBI JUIS peIeHHs 3a/1a4 MPoeccro-
HAJILHOM JEATENBHOCTH

OIIK-2.2

BrageeT u MCcmonb3yeT COBPEMEHHBIE METO/IbI M 0a3bl
TAHHBIX JUTS PEIICHHUS 3a/1a4 PO (PeCCHOHATLHOM J1es-
TEJNLHOCTH

OIIK-2.3

[IpuMeHseT OCHOBHBIE HKCIIEPUMEHTAILHBIC METObI
uccIen0BaHNs (PU3UKO-XUMHYECKUX CBOMCTB BEIIECTB, a
TaK)Ke TEOPETUUECKHUE 3aKOHbI

€CTECTBEHHOHAYYHBIX JUCLHIUIMH K PEIICHHUIO IPaKTHIe-
CKHX BOIIPOCOB XUMHUYECKOH TEXHOJIOTUU

Oobmienpodeccro-
HaJIbHbIE HABBIKH

OIIK-4 Criocoben obecrnieunBarh
MPOBEICHUE TEXHOJIOTHYECKOTO MPO-
1iecca, UCIOIb30BaTh TEXHUUECKUE
CpEJICTBA ISl KOHTPOJISI TAPAMETPOB
TEXHOJIOTHYECKOTO MPOLECCa, CBONUCTB
CBIPBSI K TOTOBOM MPOIYK-
[MH,0CYIECTBJISATH H3MEHEHHE T1apa-
METPOB TEXHOJOTHYECKOTO MPOIECCa
[PU U3MEHEHHE CBOWCTB CHIPhS

OIIK-4.1

CrnocobeH obecriednBaTh NPOBEIEHUE THIIOBBIX TEXHO-
JIOTHYECKUX MPOIECCOB U HCIOJIB30BaTh TEXHUIECKUE
CpeZCTBa ISl KOHTPOJISI HapaMeTPOB TEXHOJIOT Y €CKOTO
mporecca

OIIK-4.2

Crnioco6eH ,0CyIIeCTBISITh N3MEHEHHE ITapaMeTPOB TeX-
HOJIOTHYECKOTO TIpoIiecca MPU U3MEHEHHE CBOICTB CBIPhS
IUTsl oOecTieyeHus 3aIaHHbBIX TapaMeTPOB TOTOBOM P O-
IYKITH

OIIK-4.3

Crnioco6eH onpenessiTh ¥ PaCCYUTHIBATH OCHOBHEIE T1apa-
METPOB TEXHOJIOTHIECKOTO MPOIEcca, OTNPEETITh TEXHO-
JIOTUYECKUE MapaMeTphl U X BIMSHUE Ha TEXHOJIOTHYE-
CKMI Tpo1iecc

B pe3yabrare u3yyeHusi JMCUMILIMHBI CTY/IEHT 0aKaJaBpuaTAa A0JI/KeH:




3name:

- MarT€MaTHYCCKHUC U (I)I/ISI/IKO'XI/IMI/I‘{QCKI/IG METOABI, UCTIOJIB3YEMBIC ITPU PACYETE NMPOLIECCOB XUMHYECKON TEXHOJIOTHH

- TUTIOBBIC IMTPOLECCHI XAMHYECKOU TEXHOJIOTUN

Ymemn:

= IPOBOJUTH PaCUCThI MPOLECCHL XAMHYECKOU TEXHOJIOTUU

- U3MCHATH TapaMETPhl TEXHOJOTUIECCKOTO Mpo1ecca

Bnaoemos:

= COBPEMEHHBIMU METOJJaMU pacyeTa Ipo1eccoB XHAMHYECKOH TEXHOJIOTHH

- crocobamMu U3MEHEH U napaMeTpoOB TEXHOJOTI'MYECKOTO MMpouecca

6. Bunbl yueOHoi1 padoThI U HX 00beM

Buj yueOHoit paboTh

Bcero

Cemectp Ne

7

3.€C.

aKaj.

3.€C.

aKali. 4.

3.C.

aKali. 4.

3.C.

aKas.

OO01mast TPYTI0EMKOCTh JUCITATIIINHBI

12

432

216

180

36

KonTakTHasi paboTa - ayiuTOpHbIe
3aHATHA:

B TOM 4HcJie B (popMe NPaKTHYeCKOH

MMOATr0TOBKH

Jlexmm

14

10

B TOM uHclie B (hopMe MPaKTHIECKON
[IOATOTOBKHU

[Tpaktrueckue 3ausarus (I13)

B TOM 4HCIIe B (hOPME IPAKTUYECKOM
MOJITOTOBKU

JlaGoparopubie padotsl (JIP)

14

14

B TOM 4HMCIIE B (pOpMe MPaKTUIECKOM
MOJITOTOBKU

CaMmocTosiTesIbHAs padoTa

344

171

143

30

KoHTakTHas camocTosiTeNIbHas paboTa

CaMOCTOSATENbHOE U3YUYCHUE Pa3ICioB
MUCTIMTLTUHBI (Wil Opyeue 8Udbl Camo-

cmosimenvHoU pabomawt)

344

171

143

30

@DopMbI KOHTPOJISA:

3adeTr.IK3aMeH

KonrakTHas paboTa - IpOMeXKyTOUHAs

aTTeCcTaIus

0.3

Pazpabotunk
JTOLIEHT Kadenpsl «

3aB. kadeapoi «

PyxoBoaurens Hanpasiaenus (OOID)

J.X.H., mpodeccop
K.X.H., TOI[EHT

K.T.H., JOIICHT

» HU PXTY, k.T.H., nouent Memepsxkos ['.B.
» HU PXTY, n.x.H., mpodeccop Kuzum H.D.

Jlebenes K.C.

AnekceeB A.A.
Mowucees M.M.







