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1. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUSI 1O AU CHMILIMHE,

COOTHECCHHBIX C INIAHUPYEMBIMHU peE3y/IibTaTaMU OCBOCHUS IMIPOTrpaMMbI

Kon mnauka-

Pe3yabTarnl 00yyeHus, co-

Kon HaumenoBanue nn-
HaumeHnoBanue TOpa A0CTH- OTHeCeHHbIe ¢ HHANKATOPa-
KOMIIe- JANKATOPA 10CTHHKe-
KOMIIeTeHIHH JKEHHS] KOM- MH J0CTHKEHUs] KOMIIeTeH-
TeHIUH HHUSI KOMIIeTeHIUH .
neTeHuH uui
OIIK-4 Crnocoben obecrieun- | MJIOIK-4.1 WNurtepnperupyer Ha ypoBHe ymMeHmii:
BaTh MpOBEICHUE CTpOCHHE BEIIEeCTBA HA |- YMeEeT aHaJUu3upoBaTh HC-
TEXHOJIOTHYECKOT0 OCHOBaHUU  (PU3UKO- [OJIb3YEMYIO TEXHOJOTHIO Ha
rporecca, UCIOJb30- XUMHAYECKUX TPHHIU- [COOTBETCTBUE YCTAaHOBJICHHBIM
BaTh  TEXHUYECKHE OB M 3aKOHOMEpHO- TpeOOBaHUSAM H  yIpaBliisie-
CpencTBa ISl KOH- cTei MOCTb TEXHOJOTHYECKHX Mpo-
TPOJSL  MapameTpoB [IECCOB;
TEXHOJIOTUYECKOTO - YMeeT NpuMeHsTh CTaTUCTH-
mporecca,  CBOMCTB YeCKHe METOJAbl aHauM3a JJis
CBIDSI W  TOTOBOM OLICHKH 3HAYMMOCTH (haKTo-
MIPOTYKIIHH, ocy- POB, BIHUAIOIIMX Ha YCTOMYHU-
IIECTBIISITh  M3MEHE- BOCTh M HAJICKHOCTH IPOIEC-
HUE apamMeTpoB COB, O0OpYyIOBaHHUS W HHXKE-
TEXHOJIOTHYECKOT0 HEPHBIX CUCTEM.
npouecca npu usme- | MJIOIIK-4.2 Hcnonezyer texHudye- Ha ypoBHe 3HAHMIA:
HEHHHU CBOMCTB CBI- CKHe cpeAcTBa Juid - 3HaeT TpeOOBaHUS K MPOM3-
phbsl. KOHTPOJII M MOHHUTO- [BOJCTBY M KOHTPOJIIO KayecTBa
puHTa napametpos JIC;
TEXHOJIOTUYECKOTO - 3HaeT XapakTepUCTUKH U
npotrecca, CBOWCTB |IpaBWJIa OKCIUTyaTalldd TeX-
CBIPbs, MaTEpHAIIOB H [HOJOTHYECKOTO 000pYyIOBaHUS
TOTOBOM  MPOJYKLMH, I BCHOMOTATENbHBIX CHUCTEM,
OCHOBBIBASICh Ha 3Ha- [MCHOJb3YIOUIMXCS B BBIOIHS-
HUU NIPUHIAIIOB [€MOM TEXHOJIOTHYECKOM TpO-
YCTpOMCTBA MPUMEHS- [ECCE.
€MBIX  3JIEKTPOTEXHU-
YECKHUX CPEJ/ICTB.
OIIK-5 Cnocoben  ocymiects-| MJIOTIK-5.1 OcymectBisier 3kcne- [Ha ypoBHe yMeHuMii:
JSITh  DKCTIEPHUMEHTAITb- pPUMEHTAIBHBIE HCClIe- |- YMeET MPOBOIUTH JKCIEepH-
Hble MCCJIECJOBAHUSA MU JIOBaHUSI M HCIIBITAaHUS MEHTAJIbHBIE MCCIECIOBAHUS U
UCTIBITAHUSL TI0 3aJ1aH- [0 3aJaHHOM METO/AM- [MCHBITAaHUs 1O 3aJaHHOM Me-
HOI METOAMKE, MPOBO- Ke, o0OpabarbiBaeT U [ToAuMKe, oOpaldaThiBaThb U WH-
MUTh HAONIONEHUS U WHTEPIPETHPYET  TI0- [TEPIPETUPOBATH IOTyYCHHBIC
U3MEPEeHUsi C Yy4EeTOM Jy4eHHbIE  JKCIIEpH- [TaHHBIE.
TpeOOBaHUN  TEXHUKH MEHTAaJIbHBIC JTAaHHBIE  [YMEeT NpPOBOJAUTH Halmoe-
Oe3omacHOCTH, 0Opabda- HUSIT W W3MEPEHUS C YYETOM
ThIBaThb U HHTEPIPETHU- TEXHUKH 0€30MacHOCTH.
poBath  3kcnepumeH-| MJIOIIK-5.2 [IpoBomut Habmrone- [Ha ypoBHe 3HAHWIA:
TaJIbHbIE JaHHBIC. HUS U U3MEpEeHUs C - 3HaeT TeXHUKY 0€30MacHOCTH
ydeToM  TpeOOBaHWI [MPOBEAEHUS HAOMIOACHUN U
TEXHUKH  OE€30MacHO- [M3MEpEeHUH.
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CTH, B TOM YHCJIE TPH
pabotre c obopymoBa-
HUEM U XUMHUYECKUMHU

-3HaeT METOJbl TMPOBEACHUS
PKCIIEPUMEHTAILHBIX HCCIEN0-
BaHUH, 3HaeT MPUHLHUIIBI 00pa-

BELIECTBAMU OOTKM  DKCHEPUMEHTAIbHBIX
TTAHHBIX.
[TK-1 NAIIK-1.1 [IpoBoaut pabotel 1o [Ha ypoBHe yMeHMii:
oTOOpy U y4€Ty 00pa3- |- YMeeT mpoBOUTh paboThI 1O
OB  JIEKAPCTBEHHBIX [0TOOPY M yu€Ty 00OpasioB Jie-
CPEICTB,  MCXOJHOTO [KAPCTBEHHBIX CPEACTB, UCXO]I-
CBIPbSl U YMAKOBOYHBIX [HOTO CBIPbS M YIaKOBOYHBIX|
MaTepUajIoB, IpoMe- MaTepUajoB, IMPOMEXYTOUHOMN
CriocobeH W TOTOB op oi ’ o P o P ’ 56 . };T o
KYTOYHOH TPOIYKIMH [IPOIYKIIMH U OOBEKTOB IPO-
OCYIIECTBIISITh  TEXHO- o PORYE PORYE . P
. U O0OBEKTOB MPOU3BOJI- [U3BOJICTBEHHOM CpE/IbI.
JIOTMYECKUM IpoLecc B .
CTBEHHOMU CpeJbl B TOM |-YMEET MPOBOJUThH HCIIBITAHMUS
COOTBETCTBUU C pera-
yluclie, U MO MHKpPO- (00pa3loB JIEKapCTBEHHBIX|
MEHTOM H HCIOJb30- .
OMOJIOrMYECKOM  YHU- [CPEICTB.
BaTh TEXHUYECKUE
CTOTE.
CpelcTBa JUIsl U3Mepe- -
P P NITIK-1.2 IIpoBoaut wucneitanus Ha ypoBHe 3HAHMIA:
HUSL OCHOBHBIX Iapa-
00pa3IoB JIEKapCTBEH- |-3HAET NPHHIUILI oOecmeye-
METPOB TEXHOJIOTHYe- .
HBIX CpEJACTB, MCXOJI- HUS KayecTBa HCIBITAHUU Jie-
CKOTO mporecca,
. HOTO CBIPbSl U YINAKO- [KAPCTBEHHBIX CPEICTB, MCXOJ-
CBOWCTB CBIPbSI U IIPO-
BOUHBIX MaTEpUaNIOB, HOTO CHIPbS M YHNAKOBOYHBIX
TyKITAH . .
e MIPOMEXYTOUYHON MpO- MaTepHUajoB, MPOMEXYTOUHOMN
OYKIMM UM OOBEKTOB [IPOAYKIMH U OOBEKTOB MpPO-
IIPOU3BOJICTBEHHOU W3BOJCTBEHHON CPEJBL.
Cpelpl B TOM 4YHCIE, U
M0 MHUKpPOOHOJIOTHYE-
CKOM YHCTOTE
[1K-4 CriocoOHOCTBIO uc-| UAIIK-4.1 PazpabatbiBaer  mpo- [Ha ypoBHe yMeHmii:
[0JIb30BaTh  IMPABUIIA MBILIUIEHHBI ~ pernia- |- YMeeT paccuuThIBaTh Mapa-
TEXHUKH  Oe30macHo- MEHT U JIOKYMEHTAllUIO METpbl M BBIOMpAThH amnmapary-
CTH, IPOU3BOJICTBEH- o paboTe ¢ TEXHOJO- [Py JUIsl KOHKPETHOI'O TEXHOJO-
HOW CaHMTapuu, IIO- TMYECKUM 00O0pYI0Ba- HUECKOTO IPOLECcca; paccyu-
PKapHOW 0e301MacHOCTH HUEM B TOM YHCJIE Yep- [ThIBaTh OCHOBHBIE XapaKTepu-
1 HOPMBI OXPaHbI TPY- TeXKH Ha 00OpyIOBa- [CTUKH XUMHKO-
a, U3MEPSITh U OLIEHU- HUE, €T0 3JIE€MEHTHI TEXHOJOTHMYECKOro Ipoliecca,
BaTh IapaMeTphl TMPO- BBIOMPATH panroHaIBHYIO
WN3BOJICTBEHHOIO MHK- CXEMY.
POKIMMATa, ypoBHs| MJIITK-4.2 Pa3pabatbiBaer craH- [Ha ypoBHe 3HAHMIA:
3aMbUIEHHOCTH U 3ara- JapTHbIE OMNEpalHoH- - 3HaeT MPUHLUIBI pacyueTa
30BAaHHOCTH, UIyMa, H Hble TpOLEAYpHl IO [MapaMeTpoB U BbIOOpa ammapa-

BUOpAllMM, OCBEICH-
HOCTH pab04HnX MECT

MOATOTOBKE MPOU3BO/I-
CTBEHHOT'O 000pYy/a0Ba-
HUSI, TPOBEICHUIO TEX-
HOJIOTHYECKUX oOllepa-
O ©W  3al0JIHCHUIO
TEXHOJIOTUYECKON J10-
KyMEHTAIN!

TYpBI JUISI KOHKPETHOTO TEXHO-
JIOTMYECKOT0 TpoIiecca; pacye-
Ta OCHOBHBIX XapaKTEPHCTUK
XNUMUKO- TEXHOJIOTHUYCCKOI'O
mporiecca, BbIOOpa  parmo-
HATBHOW CXEMBI CXEMBI TIPOH3-

BOJICTBA.
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- 3HaeTr MCTOJbI H3BJICHCHHUA H
OYNCTKH, XPAHCHUA U YHHUYTOKC-
HUS  OHOJIOTHMYECKH  aAKTHBHEIX|
BCILICCTB M3 PACTUTCIIBHBIX, KH-
BOTHBIX W MHHCPAJIbHBIX 00BeK-
TOB

2. O0beM U MecTO JUCHUIIMHBI B cTpyKTYype OIIOII BO

Huctumumza 51.0.22 «[Ipomeccsl U anmapaTbl XUMUYECKOH TEXHOJIOTHU» K 00s3aTeIbHON YacTH
OIIOII u u3yvaercst Ha 3 Kypce B 5 u 6 cemecTpax. OO0mIas TpyJI0EMKOCTh COCTABISAET § 3aUETHBIX €IH-
HU 1 288 4. /8 3. e.

3. Conep:xkaHue u CTPYKTYpPa AUCHUILINHBI

3.1. CtpykTypa AUCHHUIUIHHBI

O0bem qMCHUIIMHBI, YAC. dopma  TeKy-
KonTakTHast 1ero KOH-
pabdora o00y4a- TPOJIA yclneBa-
IOIIUXCSE C Tpe- eMOCTH, TPo-
Ne i/ Hanvenoarnue Bcero [momaBateseM KOH- MEKYTOYHOH
pasaesioB, TeM Cp
JacoB |0 BHIAM TPOJILATTECTAMH
Y4eOHBIX 3aHs-
T
J |[m| 13
Ounas popma 00yueHus
Cemectp Ne 5
Beenenue B auCHMIUIMHY 10 2 4 4
Pasnen 1 («IIpomecchl U ammapaThl XUMH- C
YECKOMTEXHOIOT UM,
OcHOBHBIE 3aKOHOMEpHOCTH mpo- 10 2
Tena 1.1 [IECCOB W OOIIME MPHUHIIUIIBI pac: 4 4 C
yeTa  anmapaTtoB  XUMHYECKOMU
TEXHOJIOTHH.
Pa3znen 2 ['unpoMexaHuueckue mporecchl 60 12 | - 24 24 C,KP
Tema 2.1 [HeoTHOpOHBIE CUCTEMBI. 10 2 - 4 4 C
Tema 2.2 |OTcTauBaHue U OCAXKICHUE. 10 2 - 4 4 C
Tema 2.3 (@unbTpoBaHue. 10 2 - 4 4 C
Tema 2.4 [[IceBIoOXMKEHUE. 10 2 - 4 4 C
Tema 2.5 [[lepememuBanue. 10 2 - 4 4 C
Tema 2.6 YaeTpaduabTpanus ¥ oOpaTHBINA 10 2 - 4 4 C. KP
0CMOC.
Pa3znen 3 [[Ipouecce! TeriooOMeHa. 58 14 - 24 20 C,KP
Tena 3.1 Ternmonepenaya. TennonpoBo- 17 4 - 4 5 C
HOCTb.




O0beM TUCHMILINHBI, YaC. dopma  TeKy-
KonrakTHast 1ero KOH-
pabdora o00yua- TPOJIsi ycleBa-
IOIINXCA C Ipe- €MOCTH, npo-
Ne ni/mn Hanwmenoparie Bcero |momaBarelieM KOH- MEKYTO4HOM
pa3aesioB, TeM CP
JyacoB [0 BH/IAM TPOJILATTECTAMH
Y4eOHBIX 3aHs-
T
J |[m| 13
Ounas hopma 00yueHus
KoHBEKTHUBHBIN TEIJI000MEH
Tema 3.2 |(Termootnava). TeroBoe uznyde-| 15 4 - 8 5 C
Hue(paauarms).
Tenta 3.3 HarpeBanue, ucnapenue, oxJa- 15 4 - g 5 C
PKICHHUE Y KOHJICHCAITHSI.
Tewma 3.4 |BeimapuBaHue. 11 2 - 4 5 C,KP
Cemectp Ne 6
Paznen 4 [[Ipouecchl MaccooOMeHa. 89 18 - 36 35 C,KP
Tema 4.1 Maccomnepenaya. 11 2 - 4 5 C
Tenta 4.2 JIBroKyIas cuiia MaccooOMEHHBIX 11 2 ) 4 5 C
[IPOLIECCOB.
Tema 4.3 |A6copOuus. 11 2 - 4 5 C
Tema 4.4 [[leperonka u peKTUPHUKALHUS. 15 2 - 8 5 C
Tema 4.5 Dkcrpakuus. 13 4 - 4 5 C
Tema 4.6 (Cymka. Llenb, meTonasl u ¢uzn- 17 4 - 8 5 C
YEeCKHE OCHOBBI CYIIKH.
Tena 4.7 Kpucranmnuzanus, annapatel kpu-| 11 2 ) 4 5 C. KP
CTaJTH3aIUH.
Paznen 5 MexaHuuecKue MpoIecchl. 35 6 - 20 9 C,KP
Tena 5.1 3menpueHne | KiaccupuKaims 15 2 i 2 5 C
TBEPIBIX MaTEPHAJIOB.
[IpeccoBanue. O6mue cBeaenus.| 20 4 12 4
Tema 5.2 |O6e3BOXUBaHNE U OPUKETHPOBA- C,KP
Hue. ['panynupoBanue u Gopmo-
BaHUE.
[IpomexxyTOUHas aTTeCTAIHs 36 36 DK3aMeH
Bcero: 288 | 52 108 128

IIpumeuanue: gopmvl mexyweco KoHmpous ycnegaemocmu: cobecedosanue (C), konmponvHas paboma
(KP).

3.2. ConepxaHue TUCIUTIIINHBI.

Paznen 1 Beaenue B muciumuby «llpomeccsl m anmapaTbl XMMHUYECKOW TexHojorum». Tema 1.1
OCHOBHBIE 3aKOHOMEPHOCTH TPOIECCOB M OOIKE TPHUHIMIBI pacyeTa amnmaparoB XUMHYECKOU
texHonoruu. Kraccudukamuss mporeccoB. HempepbiBHBIE W TEpUOAWYECKHE, CTAI[MOHAPHBIE U
HecTalroHapHbIe mpoiiecchl. OCHOBBI TEOPUHU SIBIICHUM MEpEeHOCca: aHAIM3 MEXaHW3MOB, MOJICIMPOBAHUS
U pa3paboTKu OOOOIIEHHBIX METOAOB pacuera THAPOMEXAaHHMYECKHX, TEIUIOBBIX M MacCOOOMEHHBIX
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npoiieccoB M anmnaparoB. MEHOMEHOJOTHYECKHE 3aKOHBI NEPEHOCa HUMITYJIbCa, MAcChl W SHEPTUH.
MounekynsipHbIif 1 KOHBEKTHUBHBIN niepeHoc. OO01ire 3aKkOHOMEPHOCTH THIPOAMHAMUKY, TEIIJIONepe1adu 1
Maccorepeaayu. B3aumMocBs3b 3THUX MPOLIECCOB B MPOMBILUICHHOH amnmnaparype. Posib sBienuit nepeHoca
IIPU XUMUYECKUX MpeBpalleHussx. MarepuanbHble U SHEpPreTH4ecKue (TeIioBbie) OanaHchl; onpeiesieHue
MacCOBBIX IOTOKOB M JHEPreTHMYECKUX 3aTpaT. YCIOBHUS PAaBHOBECHsSI W OIpElelICHHE HaIlpaBlICHUs
npoiieccoB nepenoca. OOmuil BUJ ypaBHEHUN CKOPOCTU MPOIECCOB; ABUKYILINUE CUIIBI U KUHETUYECKUE
K03 punueHTsl. JIumMuTupyromume craaum.

Pazgen 2 T'mapomexanmueckue mnponeccel. Tema 2.1 Heomnopoansie cuctembl. Paznenenue
HEOJTHOPOAHBIX cucTeM. Kiaccudukaiys HeOTHOPOAHBIX CHCTeM. MeToMIbl pa3IelieHus] HEOJHOPOIHBIX
cucteM. MarepuallbHbIN OallaHC TpoleccoB pazaeneHus. KuHeTWka pas[eneHus HEOJHOPOTHBIX
cucteMm. Tema

2.2 OrcrauBanue u ocaxkjaeHue. OTcTauBaHue Moj JCHCTBUEM IPABUTALMOHHOTO mojs. OcaxaeHHne moj
JeCTBHEM LEHTPOOeKHON cuibl. OOopynoBaHuEe Il OTCTaMBaHUS H  ocaxiaeHus. Tema 2.3
OunbrpoBanue. Bunsl ¢unbrpoBanus. JBuKyimas cuia M CKOpocTh mporecca. OOopynoBaHue Uis
¢bunbTpoBanus. Pacuer punbTpoBanbHOro o0opymoBaHus. Pa3iencHue ra3oBeIX HEOTHOPOIHBIX CHCTEM.
Oo6mwme ceenenus. Mokpas odrcTka razoB. OcakIeHne 1MoJ1 IeHCTBHEM dJIeKTpudeckoro nois. Tema 2.4
[IceBnooxmxkenne. OOmue cenenus. Gunyeckre OCHOBBI MCEBIOOKUKEHUSAN pacUYeTHBIC (DOPMYIIBI.
Anmnapatsl ¢ ICeBI00KMKEHHBIM cioeM. Tema 2.5 [lepememuBanue. O6mue ceenenus. [lepememmBanue
xuakux cpen. [lepemernBanue miuacTHuHbIX Macc. [lepemenivBanye ChIMydux MaTepUaoB.

Tema 2.6 VYuprpadunbrpamuss u oOpartHbiii ocmoc. OOmme cBeneHus. TeopeTuyecKkne OCHOBBI
paszeneHus oOpaTHBIM OCMOCOM U yabTpadmiibTpanueil. YcrpoilcTBo MeMOpaHHBIX ammaparoB. Pacuer
anmnapaToB MPOTOYHOIO THUIA.

Paznen 3 Ilpouecco temnooOMena. Tema 3.1 Temnonepeaauya. TemmonpoBoaHocTs. Temiomnepenauya.
OoOmme cBeneHus. TemnonpoBoaHOCTh. CTalMOHApPHBIE W HECTAlMOHAPHBIA IEPEHOC TEIIOTHI.
OCHOBHBIE TIOHATHA U ONIPEAEIEHUS: TEMIIEPATYpHOE I0JIE, TPAJIUEHT TEMIIEPATYphl U TEIUIOBOM MOTOK;
Teruonepenaya u Temoornadya. Tema 3.2 KoHBeKTHBHBIN TemooOMeH (TemiooTnava). TemsoBoe
m3inydeHue (paguaius). KoHBeKTUBHBIN TeiooOMeH (Teriootnava). TerioBoe u3mydeHue (paaudaimsi).
OCHOBHbIE KpUTEPUM TEIJIOBOIO TMOJAOOMS M HX MPUMEHEHHE B pacyeTHOW mnpakTuke. CBs3b
K03 (HULHUEHTOB TEIJIOOTAAaYM U Terulonepenayu. JIBrkyias cuia TEII00OMEHHBIX IpoueccoB. Tema
3.3 HarpeBanue, ucnapeHue, oxjaxiaeHue u konaeHcauus. Harpesanue. Mcnapenue. Konnencarus.
Oxnaxaenue. OxnaxaeHHe 10 OOBIKHOBEHHBIX TeMmmepatyp. OXJaxJIeHHe [0 TeMIeparyp HUXe
OKpYy)XaroIel cpeapl. YCTpOHCTBO TernooOMeHHO# ammapaTypsl. Tema 3.4 BremmapuBanue. OOmue
ceeneHus. CrocoObl BbIMApUBaHUSA. YCTPOMCTBO BBIMAPHBIX ammaparoB. BelmapHble ammapaTsl ¢
€CTECTBEHHOM LMPKYJsAluend. BelmapHble ammapaTel ¢ IPUHYIUTEIBHOM LUpKymsnued. I[lnenounsie
BBITIAPHBIE aIllaparsl.

Pazgen 4 TIlpomeccer maccooOmena. Tema 4.1 Macconepenaua. OOmme cBenenus. KuHernka
Macconiepenaud. OCHOBHBIE ypaBHEHHsS Mmaccomepenadd. MarepuanbHbI OaJlaHC MacCOOOMEHHBIX
npoueccoB. OCHOBHBIE 3aKOHBI Macconepeaaun. KpurepuanbHble ypaBHEHHUs] KOHBEKTUBHONU nuddy3un.
Maccomnepenaya ¢ TBepaoi (azoil. 3akoH MaccorpoBogHocTH. CooTHOIIEHUE MEXTY Koddduimentamu
Maccomnepesayl M MacCOOTAAaYH, aATUTHBHOCTh AU(PYy3nOHHBIX conmpoTuBieHHNA. MHTeHCHUKanus
Maccollepeiaud IyTeM BO3JEHCTBUS Ha JHMMUTHpYOLlylo craauto. Tema 4.2 JIBwxymas cuia
MaccOOOMEHHBIX MPOLEcCcOoB. JBIXKyIIasi Cijla MAaCCOOOMEHHBIX MPOLECCOB. PacueT OCHOBHBIX pa3MepoB
MacCOOOMEHHBIX anmnaparoB. MoJearpoBaHUE U pacdeT MacCOOOMEHHBIX MPOIECCOB M ammaparoB IS
CHCTEM C OJHUM pacmpeaessseMbiM KoMrnoHeHTOM. Tema 4.3 AGcopOrusa. Obmue cBeneHust. Guzndeckue
OCHOBBI ~aOcopOumu. MarepuanbHblii OaJlaHC W KHUHETHYECKHME 3aKOHOMEPHOCTH aOCopOIuu.
[Tpunnunuaneabie cxembl abcopOmuu. KoncTpykmum abcopbepoB. BiusiHue ycioBuii (TeMIiepaTyphl,
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JaBlICHHs, KOHIICHTpalMi) Ha HalpaBlICHHE MaccolepeHoca Ha Mpumepax aOCOpOIMH; MPUHIIHIIEI
BbIOOpa abcopOenToB. Tema 4.4 Tleperonka u pekrudukamnus. O0mme cBeaeHus. TeopeTndeckue OCHOBBI
mpoueccoB. Ilpoctas  meperonka. Pexktudukamus. Pextudukanuonnsie  KoJOHHBL. — Cxembl
PEKTU(UKAIIMOHHBIX yCTaHOBOK. (DU3MKO- XUMHUYECKHE OCHOBBI U OCOOCHHOCTH YCJIOBHM MPOBEACHUS
npoueccoB. CxeMbl YCTAHOBOK JJIsi HEMPEPHIBHON U MEPUOINYECKON peKTU(UKALINYA OMHAPHBIX CMECEH.
OcoOeHHOCTH YCTpOWCTBA aImapaToB (HACAJOYHBIX W TapeiabuyaThiX KOJOHH) M BbIOOpA PEKUMOB HX
pabotel mpu pektuduranuu (Mo cpaBHEHUIO ¢ adbcopbuueii). OCOOCHHOCTH YCTPOWCTBA M BapUAHTHI
pabotel ucnapureneir u nedaermatopoB. Tema 4.5 Dxcrtpakmms. OOmue cBeneHus. PaBHoBecue B
CHCTEME >KHIKOCTh—KUIKOCTh. Maccomepenaya Mpu SKCTPAKIUH. OKCTPAKTOPBI JUIS SKUIKOCTEH.
OKCTpakiMsg B CHUCTEME TBEpAOe Teno—kuiakocTb. OOmmue cBenenus. CrTaTUka W KUHETHKA
BbIIIIEJIAUMBAHUS. Y CTPOWCTBO SKCTPAKIIMOHHBIX amllapaToB AJis BblllenaunBaHusd. Ancop6uusa. Obmue
CBEICHUs. XapaKTepucTuka ajcopOeHToB. PaBHOBecue B mpoueccax ajacopouuu. CTtaTuka M KMHETHKa
ancopOuuu. Ancop6epsl. Monooomennas aacopbuusa. Tema 4.6 Cymika. Llenb, MeTonsl u duznyeckue
ocHOBBI cymku. OOume cBeaenus. Llenb, MmeToas! u ¢puznyecKkre OCHOBBI CylTKU. DOpMBI CBS3U BIIAar €
MatepuaioM. Kunertuka cymku. MarepuajibHblil U TEIIOBOM OanaHChl CylIKU. THUIIOBbIE KOHCTPYKIUU
Cymiok u obnactu ux npumeHenus. Tema 4.7 Kpucramnmsanus, annaparsl Kpuctamzanuu. Oouume
ceneHus. Cratuka npouecca. Kuneruka mnpoluecca M yCIOBUS KpUCTAUIM3aUuH. Amnmaparsl AJs
KpUCTAJIJIN3AL1H.

Pa3znen 5 Mexannueckue npouecchbl. Tema 5.1 M3menbuenue u kiiaccuukaiys TBEPAbIX MaTEPUAIIOB.
W3menbuenne u kinaccuukanus TBEpAsIX MarepuanoB. O0mme cBeaeHus. GU3nuecKue 0OCHOBBI
n3MenpueHus. KOHCTPYKIIMM OCHOBHBIX THIIOB M3MENBYAOIIMX MammH. Kiraccugukamms 3epHUCTBIX
Mmatepuainos. Tema 5.2 [IpeccoBanue. O6mue cBenenus. O06e3B0OKMBAHNE U OPUKETUPOBAHUH.
['panynupoBanue ndopmoBanue. MammHbl 1711 00paboTKH (papMarieBTHUECKUX U XUMHUYECKUX Mace
JaBJICHUEM.

4. DOoHJ OLIEHOYHBIX CpPpEACTB MO TMCHUIIJINHE

4.1. ®opMbl 1 OLIEHOYHBIE CPEJCTBA JIJIS1 TEKYILEr0 KOHTPOJIS.

4.1.1. B xoxe peanuzanuu gucuuiuinael 51.0.22 «lIpouecchl n anmapaTbl XUMHUYECKON TEXHOJIOTUM
WCIIONB3YIOTCS CheAyromre GopMbl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH oOydJaronuxcs: codeceqoBanume,
KOHTpOJIbHas paboTa.

4.1.2. OuleHOYHBIE CPECTBA JJISI TEKYIIETO0 KOHTPOJISI YCIIEBAEMOCTH.
[Tpumep cobecenoBanus no teme 2.1

1. Meronom pazaeneHusi HEOMHOPOIHBIX CUCTEM ABJISIETCS UTO?

2. Kakas cpefa cOCTOUT U3 KUIKON TUCIIEPCUOHHON U TBEPIOM qUCTIEpCHOM (ha3.

3. ToHKMMH CYCTIEH3USIMU HA3BIBAIOTCS CYCIIEH3UU C KAKUMH pa3MepaMy TBEPbIX YACTHII.

4. [IpuBeauTte mpuUMep Cpebl COCTOSIIEH U3 IBYX KHUAKUX (ha3, He pacTBOPSIOIINUXCS OJJHA B IPYTOM.
5. TOHKMMU CUUTAIOTCS IMYIBCUU C KAKUM Pa3MepOM Karlelb JUCTIEPCHON (ha3bl.

6.Kaxk Ha3bIBaeTcs cpena, COCTOSIIAs U3 KUAKOU JUCTIEPCUOHHON U Tra30BOM AUCTIEPCHOM (a3.

7. Kak Ha3bpIBaeTCs cpenia, COCTOAIIASI M3 Ta30BOM AUCTIEPCUOHHON U TBEPAOU TUCIEPCHOM

¢as.

8. Pa3mep TBepbIX YacTULl B AbIMAX CKOJIBKO COCTaBJISIET.

9.Pa3Mep TBEpABIX YACTHUI] IbUIEH CKOJIBKO COCTABJISET.

10. Kak Ha3pIBaeTcs cpefia, COCTOSIIAs U3 Ta30BOM AUCTIEPCUOHHOM | KUKOW AUCTIEpCHOU (a3.

11. Pa3Mep )KMIKHUX KaIellb B TYMaHEe COCTABIISICT.

12. Tlpouecc pa3aeneHus KUJIKUX U ra30BbIX HEOJHOPOJHBIX CUCTEM MO ACHCTBUEM I'DABUTALMOHHBIX
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CHJI OIPCACTIACTCA IMTOHATHUEM, KaKuM?
13. Hpouecc pa3aciCHud XKUAKUX U Ira30BbIX HCOAHOPOAHBIX CUCTEM C MCIIOJIB30BAHUEM HOpHCTOﬁ nepe
TOpOJAKH OMMPEACIIACTCA ITIOHATUEM, Kakum?

[Tpumep BapuanTa KOHTPOIBHON pabOTHI 1O pazaeny 2
1. Kakue HEOTHOPOIHBIE CHCTEMBI PA3EIISIOT METOIOM.
2. KakuM BBIpaKCHHEM OIPEIEIISETCS CPEeIHSS MPOJOKUTEIEHOCTh OTCTAUBAHUS.

4.1.3. [llkana oLleHNBAHHUS Ul TEKYIIETr0 KOHTPOJIS.

Co0OecenoBaHue:

- 3aYTE€HO — HAIHMCAaHUE NPOTOKoJa Oe3 OMMOOK WIM C JOMYIIEHHBIMH HETOYHOCTSMH, YBEPEHHO
UCIPABJICHHBIMU TI0CJIE€ JOMOJIHUTENIBHBIX BONPOCOB, MPABWJIBHO HANMCaHbl PEAKUUU M OTICNIbHBIE
(GbopMyIbl; IPaBUIIbHBIE B LIEJIOM JIEHCTBUA 110 MPUMEHEHHUIO 3HAHUM AJIs pelIeHusl Npo(ecCuOHAIBHBIX
3ajady;

- HE 3aUTEHO — HECOOJIIO/IEHNE TEXHUKH BBIIIOJIHEHUS J1abopaTOpHOW paboThl, MO0 HaIU4KMe IpyObIX
oMOOK IpU OQOPMIIEHUHU MPOTOKOJIA MCCIIEOBaHMsI, HEIOHUMaHUE CYIIHOCTH H3JIaraéMoro BOIIPOCa,
peaKIMy HamMCcaHbl ¢ OMIMOKaMu, 100 B (popMyiaX HAIMCAHBI OIIMOKH, HEYMEHHE MPUMEHSTh 3HAHUS
JUIS peleHusl MPOoPEeCCUOHANbHBIX 3a]1a4, HEYBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JONOJHUTEIbHBIE U
HaBOJIAIIIKE BOIIPOCHI.

KonTtponsHas pabora:

- OIICHKA «OTJIMYHO»: W3JIO)KEHHBIM Marepuanl (aKkTUYECKH BEpEH, HaJU4he HEOOXOJUMBIX CXEM H
peakuuil C TMOSCHEHUSIMH K HHUM, YTO IOKa3bIBaeT IIYOOKHE, HCUEpIBIBAIOIIME 3HAaHUA B oObeMme
YTBEP)KIEHHOH MPOTPaMMBbI JUCIUTUIMHBI B COOTBETCTBUH C ITOCTABICHHBIMU IPOTPAMMOI Kypca IeIsIMH
U 3ajJayaMu OOyuyeHHs; TPaMOTHOE U JIOTHUECKH CTPOIfHOE H3JI0XKEeHHWEe MaTepualia MpH MHCbMEHHOM
OTBETE Ha BOIIPOCHI;

- OLIEHKA «XOpOILIO»: HAaJMYue TBEPJbIX M JOCTAaTOYHO IOJHBIX 3HAHUH B 00BEME YTBEP)KICHHOMN
MIPOrpaMMbl JUCHUIUIMHBI B COOTBETCTBUHU C LEISIMU O0y4€HHUsI, IPaBUIIbHBIE IEUCTBUS 11O MPUMEHEHUIO
MOJIYUEHHBIX 3HAHWM, yMEHUN [Js pelleHus MOCTaBJICHHBIX 3ajjad, YETKOE H3JI0KEHHWE Marepuaa,
HaJMuue BCEX HEOOXOIUMBIX CXE€M M pEaKIUd B IHUCBMEHHOM OTBETE; JOIMYCKAIOTCA OTIEJIbHbIE
JIOTUYECKHUE U CTUIMCTUYECKUE TIOTPELTHOCTH;

- OLIEHKa «yJIOBJIETBOPHUTEIBHO» - HAIWYUE TBEPIAbIX 3HAHUNA B 00bEeMe YTBEP>KICHHOW MPOrpaMMbI B
COOTBETCTBUM C LEISIMH HW3YYEHUsS, H3JIO0KEHHE OTBETOB C OTACIbHBIMH OIIMOKaMH, HaIU4yue
HEOOXOJIUMBIX CXEM M PEaKIMil B HEMOJIHOM O0bEME C COXpPaHEHHEM JIOTMKH; NMpaBUIbHBIE B LEIOM
JeMCTBUS 110 TPUMEHEHUIO 3HAHUM U1 pellieHus: IpodecCHOHaIbHBIX 3aay;

- OIICHKa «HEYJOBJIETBOPUTEIBHO» - OTBETHl HE CBS3aHBl C BONPOCAMM, HAJM4YUE TIPyOBIX OIIMOOK B
OTBETE, OTCYTCTBHE HEOOXOJMMBIX CXEM M peakifii, HEMOHUMaHHEe CYIIHOCTH H3JIaraéMoro BOIpoOcCa,
HEyYMEHHE IPUMEHATh 3HAHUS JJIS pelIeHus Mpo(ecCHOHAIbHBIX 3a/1a4.

4.2, (I)OpMBI " OLICHOYHBIC CPEACTBA JIA HpOMCXCYTOqHOﬁ aTTCCTaluu.

4.2.1. Kputepun oneHKu cHOPMHUPOBAHHOCTH KOMIIETCHIIMM B pPaMKax MPOMEXKYTOYHOH aTTECTAI[UU IO
yu4eOHOMY TIpeAMETY, JUCUUTUIMHE (MOTYIIIO)

Kon CTpyKTYpHEIE
PYKIYP Kpurepuu onieHkr cOpMUPOBAHHOCTH KOMIIETEHLIUN
Kon UHAUKATOpa AJIEMEHTBI
KOMIIETE | JOCTHUXKECHUS OLIEHOYHBIX
He chopmupoBana CdopmupoBana
HIH KOMIIETEHIINH CPEICTB
OIIK-4 | UOOIIK-4.1 Tect - He ymeer ananusupoBaThb Ymeer aHanu3upoBaTh

10




HCIIOJIB3YEMYIO TEXHOJIOTHIO

HCIIOJIB3YEMYIO TCXHOJIOTUIO

Ha COOTBETCTBHE | Ha COOTBETCTBUE
YCTaHOBJICHHBIM YCTaHOBJICHHBIM
TpeOOBaHUAM U | TpeOOBaHMIM u
YIPABISIEMOCTD YIPaBIsIEMOCTh
TEXHOJOTHYECKHUX TEXHOJIOTUYECKHX
MIPOLIECCOB; MIPOLIECCOB;
- He ymeer npuMeHSTSH | - Ymeer MIPUMEHSTh
CTaTUCTUYECKHUE METOJbI | CTATUCTUYECKHUE METO/IBI
aHaym3a TUISE OLIGHKH | aHaJlnu3a JUISt OLICHKH
3HAYUMOCTHU ¢bakTopoB, | 3HAYUMOCTHU (bakTopoB,
BIIUSIIONUX HA YCTOWYUBOCTD | BIIHSIFOIIMX Ha
U HaJEXKHOCTh TIPOLIECCOB, | YCTOMUYUBOCTD u
o0opynoBaHus U | HaJEKHOCTh MPOLIECCOB,
WHXEHEPHBIX CUCTEM. o0opynoBaHus u
WHKXCHEPHBIX CHCTEM.

NOIIK-4.2 Tect - 3naer TpeboBaHUA K

- He 3naer TpeboBaHus K

MPOU3BOJICTBY M KOHTPOJIIO
MIPOU3BOJICTBY M KOHTPOJIIO

kauvecta JIC;
kauectBa JIC;

- 3HaeT XapaKTEPUCTHKU U
- He 3HaeT XxapakTepHUCTUKH

npaBuia JKCIUTyaTaluu
W TpaBWia SKCIUTyaTalluu

TEXHOJIOTHYECKOTO
TEXHOJIOTHYECKOTO

o0opynoBaHus u
o0opynoBaHus u

BCIIOMOTATENIbHBIX  CHUCTEM,
BCIIOMOTATENbHBIX  CHUCTEM,

HCIIOJTB3YIOITUXCS B
HCTIONB3YIOIIUXCS B

BBITIOJTHSEMOM
BBITIOJTHSAEMOM

TEXHOJIOTHYECKOM
TEXHOJIOTHYECKOM IPOIIECCE.

mpoiiecce.

OIIK-5 | UAOIIK-5.1 Tect He ymeer mnpoBogute | YMmeer MIPOBOJUTH

9KCIIEPUMEHTAIbHBIE SKCIIEPUMEHTAIbHbIC
HCCIe0BaHUS U | UCCIIEIOBAaHUS "
WUCTBITAHUSA TIO 3aJaHHOW | UCOBITAHUS IO 3aJlaHHOUN
MeTOAMKe, 00pabaTeiBaTh U | METOJWKE, 00padaThIBaTh U
WHTEPIPETUPOBATH UHTEPIPETHPOBATH
MOJIy4YEeHHBIC TaHHbIE. MOJTy4YeHHBIC JaHHbIE.
He ymeer mpoBoauth | YMeer MIPOBOINTH
HaOMIOJIEHUS M W3MEPEHHS | HAOMIOEHUS M M3MEpPEHUs
c y4eTOM TEXHUKU | C y4eTOM TEXHHUKHU
0€30MacHOCTH. 0€30MMacHOCTH.

NAOIIK-5.2 He 3HaeT TEXHUKY | 3Haer TEXHUKY
0€30MacHOCTH TMpOBeNeHUs | 0€30MaCHOCTH MPOBEICHUS
HaOIIOIEHUH ¥ U3MEPEHUH. HaOIIOAeHUI u
-He 3HaeT METOJIbl | UBMEPEHUN.

MIPOBEICHUS -3naer METO/IbI
IKCIIEPUMEHTAITLHBIX MIPOBEICHUS
Hccae0BaHuMH, 3HAaeT | SKCIIEPUMEHTAIBHBIX
TIPUHITATIBI 00paboOTKH | MCCIIeIOBAaHUH, 3HAET
AKCTICPUMEHTAIIbHBIX TIPUHITATIBI 00paboTKu

11




JaHHBIX. HKCIEPUMEHTAIIBHBIX
JlAaHHBIX.

ITK-1 NATIK-1.1 Tect He yMeer IIPOBOAMTH | YMeeT IpPOBOJUTH pPadOThI
pabotel o oTO6Opy M yu€ry | mo  otbopy U Yy4éry
0o0pa3lloB  JIEKAPCTBEHHBIX | OOPa3LOB  JIEKApPCTBEHHbIX
CPEICTB, UCXOJHOTO CBIPbSl U | CPEACTB, MCXOJHOTO CBIPbS
YIIAKOBOYHBIX ~ MaTEpUaJIoB, | U YIIAaKOBOYHBIX
IIPOMEXYTOUYHON NPOAYKIUH | MATEPUAIIOB,

u 00BEKTOB | IPOMEKYTOUHON
IIPOU3BOJICTBEHHOU CPEIBI. OPOAYKIMHM U OOBEKTOB
-He  ymeer  mpoBOAUTH | IPOU3BOJACTBEHHOM CPEIBI.
UCIBITaHUS 00pasnoB | -Ymeer IPOBOAUTD
JIEKapCTBEHHBIX CPEJICTB. UCIIBITaHUS o0pa3uoB
JIEKapCTBEHHBIX CPEJICTB.
NIK-1.2 He 3HaeT npuHIUnel | 3Haer MIPUHLIHIIBI
obecneyeHus KayecTBa | oOecreueHus KayecTBa
WCIIBITAHNM JIEKAPCTBEHHBIX | MCIBITAHUM
CPEICTB, UCXOJHOIO CBHIpbs | JIGKAPCTBEHHBIX  CPENCTB,
u YIIaKOBOYHBIX | UCXOIHOIO CBIPbS u
MaTepuasos, YIIaKOBOYHBIX MaTE€pHaJIOB,
IIPOMEXYTOYHON IIPOMEXYTOYHOMN
OPOAYKIMM U  OOBEKTOB | HPOAYKIMM U OOBEKTOB
IIPOU3BOJICTBEHHOM CPEJIBI. IIPOU3BOJICTBEHHOM CPEJIBI.

[IK-4 NATIK-4.1 Tect He yMmeer paccuuThiBaTh | YMeer paccYuThIBaTh
nmapamMeTpel UM BBIOMpATh | mapaMeTpel U BBIOMpAThH
anmnaparypy JUIsL | anmapaTtypy TUISt
KOHKPETHOTO KOHKPETHOI'O
TE€XHOJIOTMYECKOI0 TE€XHOJIOTUYECKOTO
poruecca; paccunThIBaTh | IPOLECCA;  PACCUUTHIBATH
OCHOBHBIE  XapaKTEPUCTUKH | OCHOBHBIE XapaKTEPUCTUKU
XUMHKO- TEXHOJIOTUYECKOTO | XMMUKO- TEXHOJIOTUYECKOTO
mporecca, BBIOMpATH | Ipoliecca, BBIOMpPATh
palMOHATIBHYIO CXEMY palMOHAIBHYIO CXEMY

NAIK-4.2 Tect He 3HaeT NPUHIMIEI | 3HAeT NPUHIMUIIBI pacyeTa

pacdera  TapamMeTpoB U
BBIOOpa  ammapatrypel Ui
KOHKPETHOTO
TEXHOJIOTHIECKOTO
rporecca; pacuera
OCHOBHBIX  XapaKTEPUCTHUK
XHUMHUKO- TEXHOJOIMYECCKOI'O
nporiecca, BBIOOpA
palOHaIbHON CXEMBbI CXEMBbI
MIPOU3BOJICTBA.

He 3HAaeT METO/IbI
U3BJICYEHUS] UM OYHCTKH,
XpaHEHUsT M YHUYTOXXCHUS

nmapaMeTpoB M BbIOOpa
anmapaTypsl TUTST
KOHKPETHOTO
TEXHOJIOTUIECKOTO
npolecca; pacuera
OCHOBHBIX  XapaKTEePUCTHK
XMUMHUKO- TEXHOJIOTHYECKOTO
mporiecca, BBIOOpA
palMOHAIBHOMN CXEMBI

CXEMBbI IPOU3BOJICTBA.
3HaeTr MeTOALI HU3BJICUCHMS
U OYHCTKH, XpaHCHHS U
YHUYTOXKEHUS
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OHOJIOTMYECKH AKTUBHBIX | OMOJIOTHYECKH  AaKTUBHBIX
BEIIECTB M3 PACTUTEIbHBIX, | BEMIECTB W3 PACTUTCIBHBIX,
KMBOTHBIX M MHHEPAIbHBIX | )KUBOTHBIX W MHHEPAIbHBIX
00BEKTOB. 00BEKTOB.

Kommnerennust cunraercst copMupoBaHHON Ha YpOBHE TPEOOBaHMIA K TUCIHUILIMHE (MOJYII0) B COOTBET-
CTBMM C 00pa30oBaTeIbHON MPOrpaMMOM, €ClId 110 UTOraM IPUMEHEHUs OLEHOYHBIX CPEJICTB IMPOMEKYTOUHOU
aTTeCTAllUU WIA UX OTACIBHBIX 3JIEMEHTOB Pe3yJbTAThl, IEMOHCTPUPYEMbIE 00YJaIOIUMCS, OTBEUAIOT KPHUTE-
pHro chopMHUPOBAHHOCTH KOMIETEHLUH.

Ecnu mo utoram mpoBeeHHON MPOMEKYTOUHON aTTeCTallMk XOTs Obl OJJHAa U3 KOMIETEHUUH HE chop-
MHUpPOBaHa Ha ypOBHE TPeOOBaHUH K JUCLUIUIMHE (MOJYJI0) B COOTBETCTBUM C 00pa30BaTEIbHOM MPOrpaMMOi,
pe3yabTaThl 00yUYaIOMIErocss He COOTBETCTBYIOT KPUTEPUIO CPOPMHUPOBAHHOCTH KOMITETCHIINH.

4.2.2. IlpomexxyTouHasi aTTecTalus MpoBOAUTCA B (hopme: sK3aMeHa

4.2.3. O11eHOYHBIE CPEJCTBA ISl IPOMEKYTOYHOM aTTECTALIUH.
Bapuant Ne 1
1. cyOnuManoHHas Cyuika 3To

a) CylIKa B IIyOOKOM BaKyyMe B 3aMOPOXXCHHOM COCTOSIHHH

b) cymika KOHBEKIIUEH

C) CyIIKa paauaruei

d) cymika mpu mpsiMOM KOHTAKTE C TeIJIOAreHTOM

2. Tporecc KOHICHTPUPOBAHUS PACTBOPOB TBEPABIX HEJIETYYHMX BEIISCTB IMYyTEM YIAICHUS JIETY4ero
pacTBOpUTENS B BUJIE TTAPOB 3TO
3. B TEIUIOBBIX MPOIECCAX TEIUIO MePeaaéTcsi CaMOIPOU3BOJILHO:
a) OT TOPSYEro MOTOKA K XOJIOJHOMY MOTOKY;

b) OT X0JI0AHOTO OTOKA K TOPSYEMY MTOTOKY;

C) OT XOJIOJIHOM BOJIBI K BOJSTHOMY Tapy.

d) OT TOKOB BBICOKOI YaCTOTHI K TOKAM HHU3KOWU YaCTOTHI

4. X TEeJI000OMEHHBIM OTHOCATCS CIEAYIOLINE TEXHUYECKUE IMPOLIECChl CKOPOCTh KOTOPBIX OMpENeIIseTcs
CKOPOCTBIO IIOJIBO/IA UM OTBOJIA TETIOTHI:

a) HarpeBaHue, epeMelIBaHue, OXJIaXIeHUE, UCITapeHHe

b) HarpeBaHue, ucnapeHue, oxjiaxaeHue, GuiabTpoBaHue

C) HarpeBaHue, UCIapeHue, OXJIaKACHNE, SKCTPAKIIHS

d) HarpeBaHue, UCIapeHNe, OXJIKICHUE, KOHCHCAIUS

5. caMOIIPOU3BOJIbHBIA HEOOPATUMBIN MPOLIECC MEPEHOCca TEIUIOTHI OT OoJiee HAarpeThiX Ted (MM y4acTKOB
TeJ) K MEHEee HarpeTbIM — 3TO

6. OCHOBHOE YpaBHEHHE TEIUIONEPEIaun [TOKa3bIBAET:

a) CBSI3b MEXK]1y KOJIMYECTBOM IepeaBaeMOi TEIUIOTHI U TUIOIIAIbI0 TOBEPXHOCTH TEIIOOOMEHA

b) kakoe KOJIMYECTBO TEIUIOTHI (B K/K) TEpPeAaeTcsi OT OJHOTO TEIUIOHOCHTENS K JpyromMy depes
pa3IeISIONIYI0 CTEHKY IUTOmMaAbi0 1M B Tederre | 9 IpH pasHOCTH TeMIIepaTyp MEXKIY TILIOHOCHTEISIMH
Ik

C) Kakoe KOJIMYECTBO TEIUIOTHl (B KKaJl) TMEpPENaeTcss OT OJIHOrO TEIUIOHOCUTENS K JIpyromMy dYepes
pa3IeISIONIYI0 CTEHKY ILTOMAAbi0 1M B TeueHre | 9 IIpH pasHOCTH TeMIIEpaTyp MEXIY TEILIOHOCHTEISIMI
Ik

d) kakoe KOJMYECTBO TEIUIOTHI (B H) TEpeaaeTcss OT OJHOTO TEIUIOHOCUTENS K ApyromMy uepes
Pa3IeNSIONIYIO CTEHKY IUTOmaAbio 1M B Teuenne | 9 Ipy pasHOCTH TeMITepaTyp MEK/Iy TeIUIOHOCHTEIIMI
Ik

7. mepenava TEIUIOThI MOKET OCYIIECTBISTHCS (BBIOEpUTE HEBEPHBIN OTBET):
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a) TEIIONPOBOAHOCTBIO

b) TemIoBbIM U3TydeHUEM (paaraliucii)

C) KOHBEKIIHEH

d) koHneHcanuen

8. METOJIOM HarpeBaHusi, IPUMEHAEMbIM B XUM(apMTEXHOJIOTUYECKUX TPOU3BOJICTBAX, SABIIACTCS:
a) OrHEM

b) Bomoii

C) JIEKTPUUYECTBOM

d) Tormo4HBIMU Ta3aMu

9. mepexoJ BellecTBa U3 Mapo- WIK Ta3000pa3HOr0 COCTOSHUS B JKHJIKOE IYTEM OTBOJA OT HETO TEIUIOTHI
3TO

10. KHUIKOC HIHN ra3oo6pa3Hoe BCIICCTBO, IPHUMCHACMOC JId IICpCaadn TEILIOBOM OHEPIrUnu 3TO

11. TCIIIIOHOCUTCIIb, OT,I[aIOH_II/Iﬁ TCILJIOBYHO OHCPIUIo B TEMI000MEHHOM alapare 9TO

12. nBwKyILel cuiIoi npoliecca Teronepe aun aBIseTcs:
a) pa3HOCTb TEMIIEPATYP;

b) pa3zHoCTh naBieHuU

C) pa3HOCTb CKOPOCTEH JBHKEHHUS TEIUIOHOCUTENEH

d) pazHoCTb 3HaUCHUI KO3(PPHUIIMESHTOB TEIIIOOTAAYH

€) Pa3HOCTh 3HAUYCHUN KOI(PPUIIMEHTOB TEIUIONPOBOTHOCTH
13. B TEMmIOBBIX MpoIleccax TEIIo nepenaéTcsi caMOMpPOU3BOIBHO:
a) OT XOJIOJHOTO MOTOKA K TOPSYEMY ITOTOKY;

b) oT ropsiuero noToka K XoJI0JHOMY MOTOKY;

C) OT BO3JYIIIHOM Cpebl K TBIMOBBIM ra3aMm;

d) OT TOKOB BBICOKOI YaCTOTHI K TOKAM HU3KOM YaCTOTHI;
€) OT XOJIOJIHOM BOJIBI K BOJSTHOMY Tapy.

14. K03(pUIHEHT TETIONPOBOAHOCTH €CTh BEIHUMHA OOpaTHAs:
a) TemIeparype;

b) TomMHE CTEHKU;

C) JIaBJICHHUIO;

d) pacxony mapa;

€) YPOBHIO.

15. koHBeKIMA OBIBAET:

a) BBIHY)KJICHHOW U €CTECTBEHHOII;

b) 3a cu€T pa3zHOCTH JaBJICHHIA,

C) 3a CYET Pa3HOCTH TEMIIEPATYP

d) 3a cu€r pa3HOCTH ypOBHEH;

€) TOJIbKO €CTECTBEHHOM.

16. crtocoOBI pacripoCTpaHEeHHsI TETIOBOM YHEPTUHU

a) TeTUTONPOBOIHOCTHIO, TEIJIONEepEavue, TeII0O0TIauCH;
b) Temionepenaueii, BUXpEBbIMHU TOTOKAMH;

C) MaccCOOOMEHHOM;

d) mupKymsAIMei mMoToOKOB;

€) Ty4eUCITyCKaHUEeM, JIBMKCHUEM CPEJIbL.

17. ruagpoMexaHnIecKre MPOIECCh
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a) OTCTaWBaHHE, IEpeMeITUBaHUE, (PUITBTpALIHS.

b) KOHJeHCalUs, BbITIApUBaHUE, OXJIAXKICHUE.

C) Ucnapenue, peKTuuKanus, HeHTpuyrupoBaHue.

d) agcopOuus, KpucTaIM3aus, nepeMeIiBatme.

18. TemioBbIe MPOLIECCHI

a) KOH/ICHCAllUs, BBITAPUBAHHUE, OXJIAXKICHHUE.

b) ucnapenue, pekTuduKanys, HeHTpUPyrupoBaHue.

) aacopOLus, KpUCTAILTM3allHs, IEpeMEeIlIBaHuE.

d) skcTpakuus, NeperoHka, Cynka

19. MaccooOMEHHBIE MTPOLIECCHI

a) SKCTpaKIus, IeperoHka, CyIka

b) nepemennBanue, GUIbTpaLKs, U3MEIbYCHHE.

C) COPTUPOBKA, KilaccuuKaus, 1pooIcHue.

d) HarpeBaHue, CyIiKa, SKCTPaKIIHs.

20. MexaHUYEeCKHUE MPOLIECChI

a) COPTUPOBKa, KJIaccu(UKaIms, IpodIeHuE.

b) HarpeBaHue, CyIIKa, SKCTPAKIIHSL.

C) OTCTauBaHHE, IIEpEMEITUBAHIE, (PHILTPALHSI.

d) koHJeHcanus, BEITapUBaHUE, OXJIAXKICHHUE.

21. ecnu IpoOIECC XapaKTepU3yeTcs €IMHCTBOM MeCTa MPOTEKaHUs OT/ICIbHBIX €0 CTAANM 1
HEYCTaHOBUBIIIMMCS COCTOSIHUEM BO BPEMEHH (TeMIiepaTypa, JaBieHue, KOHIICHTPAIUS U IpyTrHe
napaMeTpsl B X0/1€ Ipoliecca U3MEHSI0TCS) 3TO nporiecc

22. (uemoe, COCTaBICHHOE U3 YacTei) — MHOMXKECTBO AJIEMEHTOB, HAXOJSIIUXCA B OTHOIICHUSX U CBS3SIX

JPYT € APYroM, 00pa3yIoLUX ONPEIEIEHHYIO LIETOCTHOCTh, €TUHCTBO, ITO
23. B mmpokoM CMBICII€ 3TO Ha3BIBAIOT MPOILIECCAMH M3BJICYEHUSI OJHOTO WJIM HECKOJBKHMX KOMIIOHEHTOB

N3 paCTBOPOB WJIM TBEPABIX TCJI C IOMOLIBIO I/136I/IpaT€J'H)HI)IX paCTBOpHTGHGﬁ, 9TO

24. YcTpOoMCTBO AJIs CKATHS Ia30B 3TO
25. HEONHOpPOAHAsl CUCTEMA, COCTOALIAsl M3 JKUIKOCTH M B3BEIIEHHBIX B HEM TBEPABIX YacTHUIl 3TO

26. cuctema, COCTOsILas M3 JKUIKOCTM W pACHpPENENICHHBIX B HEW Kamlelb APYrol »XHUIKOCTH, HE
pPacTBOPUMOM B IIEPBOMU ITO
27. cucreMa, COCTOSIIAs M3 JKUAKOCTH M PAacHpeleleHHbIX B HEM Iy3BIpbKOB Tra3a 3TO

28. Ilpu oOpazoBanuu nucrepcHod (aspl U3 yactuy xuakoctu pazmepoM (0,3-0,5 MKM) BO3HHKaeT
CHCTEMa, 3TO

29. npexacrapnsieT coboi mpolece paseNeHus, Ipyu KOTOPOM B3BEUICHHBIE B )KHUIKOCTH WIIU ra3e TBEpAbIe
WU KUJIKUE YacTUIBl OTACNSAIOTCA OT Hee MOJ ACHCTBUEM CHJ TSKECTH, MHEPUUH (B TOM YHCIE
[IEHTPOOEIKHBIX ) HITH IIIEKTPOCTATUIECKHIX ITO
30. mporiecc paseneH s C TOMOIIbIO TOPUCTON MEPETOPOAKH, CIIOCOOHOM MPOMyCKaTh KUIKOCTh WU Ta3,

HO 3aJIepKMBaTh B3BEUIEHHBIE B HUX TBepAble 4acTUIlbl. OH OCYIIECTBIISETCS TOJA JEWCTBHEM CHII
JABJICHUS WU HEHTPOOEKHBIX W MPUMEHSIETCS I 00Jiee TOHKOTO pa3/esieHUs CYCIEH3UH U TBUICH. TO

4.2 4. lllkana OlleHUBaHUS.

90 -100 % 06anyioB — OILEHKA OTIIMYHOY,
75 - 89 % GanoB — OIIEHKa «XOPOIIO»,
60- 74 % 06anoB — OLIEHKA «YAOBJIETBOPUTEIHHOY,
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0 —59 % 6anmnoB — oLleHKA «HEYOBIETBOPUTEIHLHOY.

4.3 CooTBETCTBUE OLICHOYHBIX CPEJICTB MPOMEKYTOUHOM aTTECTAIMH 110 ITUCHUTUIMHE (POPMHUPYEMbBIM

KOMIIETEHITUSIM
Kon O11eHOYHBIE CPE/ICTBA TPOMEKYTOUHOU ATTECTAlUU
Kona nnaukaropa 10CTHKEHUS
KOMIIETEHI]
KOMIICTEHIIUU Tect
15071
OIIK-4 NJOIIK-4.1 +
NJOIIK-4.2 +
OIIK-5 NJIOIIK-5.1 +
NJIOIIK-5.2 +
IIK-1 MTIK-1.1 +
NTIK-1.2 +
I1IK-4 NJIIIK-4.1 +
WIIK-4.2 +

5. MeToauyeckne MaTepHAJIbI M0 OCBOEHUIO TUCIUNIMHBI
MeTtoauueckue marepuaisl no aucuuruinae (Ilpunoxenue 1).

6. YdeOHas quTepaTypa Ajs 00yUAIOUIUXCS 10 JUCHUNINHE
1. ®ponos, B. ®. Jlexuuu no xypcy "[Iponeccsl n annaparsl xumuyeckoid TexHonoruun" / B. @. ®ponos. -
5-e u3n. , crepeorur. - Cankr-IlerepOypr : XUMU3JAT, 2024. - 608 c. - ISBN 078-5-93808-483-4. -
Tekcr : anextponnsii / DbC "Koncynbrant crynenta” : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN0785938084834.html
2. ABpopos, B. A. IIporeccs! 1 anmapaTsl MUIIEBBIX TPOU3BOACTB : yuyeOHoe mocodue / B. A. ABpopos. -
Mockga : Undpa-Unxenepus, 2023. - 796 c. - ISBN 978-5-9729-1153-0. - Tekcr : anexkrponusiii // IbC
"KoncynpranT crynenra” : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785972911530.html
3. bakun, U. A. [Iponecchl 1 anmapartsl MULIEBBIX TPOU3BOJACTB : yueOHoe nocobue / U. A. bakuH. -

Mocksa : Undpa-NUnxenepus, 2023. - 208 c. - ISBN 978-5-9729-1468-5. - TekcT : anekrponHbii // DBC
"KoncynbranT crynenta” : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785972914685.html
4. Haymuenko, U. C. Ilponieccer u anmmapatsbl  : yuebnoe mocodue / Haymuenko U. C. , Tepexuna A. B.
XKenroyxonra E. 10O. , KomsutoB M. B. - Boporex : BTYUT, 2019. - 340 c. - ISBN 978-5-00032-404-2. -
Tekcr : anextponnsiii / DbC "KoncynbsTanT crynenta” : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785000324042.html

5.Jlunun, A. A. Pacder TennooOMeHHbIX annapaToB. KoxyxoTpyOuarbie TEIIIOOOMEHHUKH : y4yeO. moco-
6ue / Jlunun A. A. - IBaHoBO : IBaH. roc. XuM. -TeXHOI. YH-T. , 2017. - 76 c. - ISBN --. - TekcT : amek-
TpoHuHslii / DBC "Koncynbrant ctynenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ghtu_003.html

6.Hcaes, B. H. Pacuer xumudeckoro peaktopa nepuondeckoro IeUCTBUsSI EMKOCTHOTO THUTIA C MEIIAIKOM
: yueb. nocobue / Mcaes B. H. - BanoBo : MBaH. roc. Xum. -TeXHoJI. YH-T. , 2016. - 52 c. - ISBN --. - Tekcr
: anextpoHHsi / DBC "KoncynbsranT ctynenta” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ghtu_020.html

7. Jlunmn, A. I'. PacueT ancopOIMOHHBIX YCTAaHOBOK : yueOHOE 1ocodue AJisi KypCOBOTO MPOEKTUPOBA-
Hus / Jlunun A. I'. - UBanoBo : MBaH. roc. XuM. -TeXHOI. YH-T. , 2014. - 60 c. - Tekct : 31eKTpOHHBIH //
OBC "Kouncynbrant cryaenTa" : [caiiT]. - URL : https://www.studentlibrary.ru/book/ghtu_017.html
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7. MaTepua/jibHO-TeXHHYecKasi 0a3a, HH(POPMaLMOHHBIEC TEXHOJIOTHH, IPOrPaMMHOe o0ecreueHune,
coBpeMeHHbIe npodeccuoHaIbHbIe 0a3bl JAHHBIX M HH(OPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

MarepuanbHo-TeXHUYECKOe oOecrieueHue: ydeOHas ayautopus Ne 70, oOmieit muromaapio 84 M2,

YKOMITJIEKTOBaHA CIIEIUAIN3UPOBAHHON MeOEbI0, BRITSDKHBIM HIKA(OM, IPOTOYHBIM BOJAOCHAOKEHHEM,
TEXHUYECKMMHU CpEACTBAaMH OOyueHHs, a Takke JabopaTOpHBIM 00OpYIOBaHHEM: THTPOBAIbHbIC
yctaHoBkH, (oTosnekrpokonopumerp KDPK-3, nentpudyra, 6aHs BoasHas C 3JICKTPOHArpeBaTesieM
JIIIB-Thb-4, omnpenenurens Ttemneparypsl tiasneHus [ITII (M), mkad cymmmsabii HICC-80.
Jlaboparopust o6opyaoBaHa MYJIbTUMEIUNHBIM KOMIUIEKCOM U SKPAHOM JUIS IEMOHCTPAIMH CIIaii10BbIX
npe3eHTaluii ydeOHOro Marepuaina AUCUUIUIMHBL, HaOOpbl Tabmui Juis ydeOHOro Impoiiecca,
BBITIOJITHCHHBIC Ha OyMa)KHOM HOCHUTEJIE (BaTMaHe).

KommbroTepHas TexHHKa U MyJIbTUMEIUITHBIE cpeacTBa: HOYTOYK HP, mpoexktop Epson EMP-X3, skpan,
[TK (Cucremusriii 6510k USN Intel BOX Core 2 Duo E6850), morutopsr (19" TFT Acer 1916Cs siliver-
black, ASUS 17" VB172D).
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AHHOTAIIUS PABOUEH ITPOT' PAMMBI JTUCIIUILIVHBI

b1.0.22 «IIpornecchl ¥ annapaTsl XUMHYECKOU TEXHOJIOTUNY

Kon u HaummeHoBaHue HampaB/ieHMsi MoAroToBkH, npodmiasi: 18.03.01 Xumuueckas TEXHOIOTHS.
XUMHUYECKask TEXHOJIOTUS JIEKAPCTBEHHBIX CPEJICTB.

KBamndukamnus (crenenb) BLIMYCKHUKA: OaKamaBp.

®opma 00yUeHHUs : OUHasl.

®opmupyemass kommnereHuusi: Jlucuumiuna bB1.0.22 «lIpomecchl u anmapaTbl XUMHUYECKOU
TEXHOJIOTUN» 00€CIICUNBACT OBJIAJICHHUE CICAYIOUTMMH KOMIIETEHIHSMMU:

OIIK-4 — cmnocoben oOecreunBaTh MPOBEACHUE TEXHOJOTHYECKOrO MpoIlecca, HCIOJIb30BaTh
TEXHUYECKHUE CPEACTBA ISl KOHTPOJISI HapaMeTpPOB TEXHOJOTMYECKOTO IPOIECCa, CBOWCTB ChIPbS U
rOTOBOM TMPOAYKLHUHU, OCYHIECTBIATh M3MEHEHHE IapaMeTpPOB TEXHOJOTMYECKOro Ipolecca Mpu
WU3MEHEHUU CBOMCTB ChIPbSL.

NAOIIK-4.1 — uHTEpIpEeTHPYET CTPOECHUE BEUIECTBA HA OCHOBAaHUHU (DU3UKO-XUMUYECKUX MPUHIIUIIOB U
3aKOHOMEPHOCTEH.

NJOIIK-4.2 — wucnonb3yeT TEXHUYECKHE CpeAcTBa JUIsl KOHTPOJIE M MOHUTOPHHIA HapaMeTpoB
TEXHOJIOTHYECKOT0 MPOLECCa, CBOMCTB ChIPhs, MAaTEpPUAIIOB UM T'OTOBOM MPOAYKIIMH, OCHOBBIBASACH Ha
3HaHUU NPUHLUIIOB YCTPOUCTBA MPUMEHSIEMBIX AIEKTPOTEXHUUYECKUX CPEJICTB.

OIIK-5 — cnoco0OeH OCyHIeCTBISATh JKCIEPUMEHTAIBHBIC WCCIEAOBAHUS W WCHBITAHUSA MO 3aJaHHOMN
METOAMKE, MPOBOJIUTH HAONIONCHHUS W W3MEPEHHUs C Y4eTOM TpeOOBaHWUN TEXHHKH OE€30MacHOCTH,
o0palaTeIBaTh ¥ HHTEPIIPETUPOBATH SKCIIEPUMEHTAIIbHBIE TaHHBIE.

NAOIIK-5.1 — ocymecTBIsIET SKCIIEpUMEHTATBHBIE UCCIIECOBAHUS U UCTIBITAHUS 110 3aITaHHON METOJIUKE,
00pabaTbIBaeT M UHTEPIIPETUPYET MOTYUEHHBIE SIKCIIEPUMEHTAIbHbIE JaHHBIE.

NJOIIK-5.2 — npoBoAUT HAOMIOACHHUS U U3MEPEHHs C y4eTOM TpeOOBaHUI TEXHUKHU OE30M1aCHOCTH, B
TOM 4HcJIe IIpH paboTe ¢ 000pyI0OBaHUEM M XMMUYECKHMHU BEIIECTBAMH.

I1K-1 — criocoGeH 1 TOTOB OCYLIECTBIATh TEXHOJOTHUECKUI MPOIECC B COOTBETCTBUU C PETIaMEHTOM U
HCIOJIb30BaTh TEXHMYECKHUE CPEICTBAa JUIsi M3MEPEHHS OCHOBHBIX IapaMETPOB TEXHOJOTHYECKOIO
IpoLecca, CBONCTB ChIPbs M MPOTYKIUH.

NATIK-1.1 — mpoBoauT paboThl MO OTOOPY M YYETY OOpas3lOB JIEKApPCTBEHHBIX CPEJICTB, HCXOJHOTO
CBIPBSl M YIIAKOBOUHBIX MaTEpHUaJIOB, IPOMEKYTOUHON MPOAYKLINN U OOBEKTOB MMPOU3BOICTBEHHOM CpeIbl
B TOM YHCJIE, U 10 MUKPOOHOJIOTUYECKON YUCTOTE.

NATIK-1.2 — npoBOOUT HCHBITaHUS 00pa3loB JIEKAPCTBEHHBIX CPEACTB, HCXOAHOTO CBHIPbS U
YIIaKOBOYHBIX MaTepHajoB, IPOMEKYTOUHONW MPOAYKUUU U OOBEKTOB IMPOU3BOJCTBEHHOM Cpellbl B TOM
qucie, ¥ 10 MUKpPOOHOJIOTHUECKON YHCTOTE.

I1K-4 — crtocOGHOCTBIO UCMOB30BATh MPABUIIa TEXHUKH O€30MaCHOCTH, MPOU3BOJICTBEHHONW CAHUTApHUH,
MokapHOW 0e30macHOCTM W HOPMBI  OXpaHbl TpyJda, U3MEpSATh U OLEHUBAaTh IapaMeTphl
MIPOM3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3albLJICHHOCTH M 3ara3oBaHHOCTH, IIymMa, U BHUOpaluH,
OCBEIICHHOCTH PabOUYnX MECT.

NNATIK-4.1 — pa3pabaTbiBaeT NPOMBINUICHHBIH perjaMeHT M JOKyMEHTaluio 1o pabore ¢
TEXHOJIOTUYECKUM 00OPYZOBaHUEM B TOM YHCIIEC YEPTEKU Ha 000pYI0BAHUE, €TI0 JIEMEHTHI

NATIK-4.2 — pa3pabarbiBaeT CTaHAAPTHBIC  ONEPAllMOHHBIE  MPOLEIYyphl IO  MOATOTOBKE
MIPOU3BOJICTBEHHOTO 00OpYIOBaHUSA, TPOBEJCHUIO TEXHOJOTMYECKHX ONepaluii M 3aroJIHCHHIO
TEXHOJIOTUYECKON JOKYMEHTAIUN

O0bem 1 MecTO TUCHUILIMHBI B cTpyKkType OINOII:
Jucuummuaa B1.0.22 «[Iporeccsl U anmapatbl XUMHUYECKON TexHoiorum» K 0a3oBoii wactu OIIOIT u

u3yuaercsa Ha 3 kypce B 5 u 6 cemectpax. OOmasi TpyA0€MKOCTh COCTABJISCT 8 3a4ETHBIX eIUHMIl U 288
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qyacoB / § 3. e.

CoaepixaHue JUCHUILINHBI:

Paznen 1 Beenenue B nucuumuimHy «llpouecchl M ammapaThl XUMHYECKOW TexHojorum». Tema 1.1
OcHOBHbIE 3aKOHOMEpPHOCTHU IMIPOLIECCOB M OOIIME NPHUHLMIIBI pacyera amnmnapaToB XHUMHUYECKOM
texHosoruu. Paznen 2 I'mapomexanumueckue npouecchl. Tema 2.1 Heomnopoanwie cuctembl. Tema 2.2
OrcrauBanue u ocaxiaeHue. Tema 2.3 @unptpoBanue. Tema 2.4 IlceBpooxkmxkenue. Tema 2.5
[TepememmBanue. Tema 2.6 Ynbrpadunstpanms u oopaTabiii ocmoc. Paznen 3 Ilponeccs TemnooOmMeHa.
Tema 3.1 Temnomnepenaua. TemmonpoBoaHocTh. Tema 3.2 KOHBEKTHUBHBINA TEINIOOOMEH (TEIUIOOTAAYA).
TemnoBoe uznyuenue (paguanus). Tema 3.3 HarpeBanue, ucnapenue, oxJiakJaeHue U KoHjaeHcanus. Tema
3.4 Bemapusanue. Paznen 4 Ilporeccst maccooOmena. Tema 4.1 Macconepenaya. Tema 4.2 JIBrkyias
cuiia MaccooOMeHHBIX TporieccoB. Tema 4.3 A6copouus. Tema 4.4 [leperonka u pekrudukanus. Tema 4.5
Okcrpakuusa. Tema 4.6 Cymika. Lens, metoas! u ¢pusznyeckue ocHOBHI cymiku. Tema 4.7 Kpucramiuzanus,
anmaparbl Kpuctaumsanuu. Pazgen 5 Mexanudeckue mnporeccel. Tema 5.1 UM3Menbuenwe wu
kiaccudukanus TBepAbx MaTepuainos. Tema 5.2 [IpeccoBanue.

®opma NPOMeKYTOYHOM aTTECTALMH: DK3aMEH.

19



