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Kadenpa-pazpadborunk padoueii mporpamMmsl MAXII

Kypc, cemectp 1V, 8, IV, 8
dopma oOydeHus OYHas OYHO-320YHAsI
Yacel 3E Yacel 3E
Jlexuun 18 0,5 18 0,5
[IpakTryeckue 3aHITHS 18 0,5 9 0,25
JlaGopatopHble 3aHITHS 18 0,5 9 0,25
CP 45 1,25 72 2
KCP 36 1 45 1,25
dopma arTecTanuu 45 1,25 27 0,75
(3K3amMeH)
Bcero 180 5 180 5

Hwxuekamck, 2022 r.



Pabouass mporpamMma cocrtaBiieHa ¢ ydetoM TpeOoBanuii demepaqbHOTO TOCYIAp-
CTBEHHOT'0 00pa30BaTEILHOTO CTaHapTa BBICIIETO 00pa30BaHUs
(Opuka3 Munoopaayku Poccru Ne 923 ot 07.08.2020) 110 HanmpaBiIeHHIO
18.03.02  «DHepro- m_pecypcocOeperaronme Ipoluecchl B XHMHUYECKOM
TEXHOJIOTHHU, OMOTEXHOJOTUN U HE(DTCXUMHI))
(aomep, maTa yTBCp)KIIeHI/I}I) (mdp)
Ha OCHOBaHMHM Y4eOHOTO IJIaHa Habopa oOy4varomuxcs 2022 roaa.

Pa3zpaboTynk mporpamMmsi:

noreHT kad. MAXIT N.H. Masplties

(1OIKHOCTE) \é*dmcr,) (M.0. ®amuus)

Pabouast mporpamma paccMoTpeHa 1 0100peHa Ha 3acenanuu kadenpst MAXII
npoToko oT 12.04.2022 r. Ne§

3aB. kadeapoii N.H. MageuieB
(o (®.1.0.)




1. Henu oceéoenun oucyunaunul
LenssmMu ocBoeHUst TUCHUILIMHBI «IIpoeKTHpOBaHUE COBPEMEHHOTO TEXHOJIO-
TMYECKOr0 00OpYy/IOBaHUSI XUMUYECKUX U HE(PTEXMMUUYECKUX MPOU3BOJICTBY SIBIIS-
I0TCS
1. ocBoeHHEe METOMOB M MPUEMOB d(PPEKTUBHON M OE30MACHOM IKCILTyaTallH,

pPEMOHTA M OOCIYKMBaHHs allllapaToB W YCTAHOBOK B M3yYaeMbIX OTPACIAX
IIPOMBILJICHHOCTH;

2. BBISBJICHHME U YCBOCHUE HANpPABICHUM M METOIOB MX MOJAECPHU3ALMHU, ONTH-
MU3AIUU PEXUMOB PadOThI, OCOOEHHOCTEH aBTOMATH3allMM U YIPABJICHHS
TEXHOJIOTUYECKUM IIPOLIECCOM.

2. Mecmo oucyuniaunvl (M00yas) 6 cmpyKkmype 0CHOBHOU 00pazoeamelib-
HOU nPOZpammuol

Hucrtumnna «IIpoekTrupoBaHre COBPEMEHHOTO TEXHOJIOTHYECKOTO 000py/10-
BaHUSI XUMUYECKUX U HEPTEXUMHUUECKUX MPOU3BOJICTBY OTHOCUTCS K 8APUAMUBHOI
gactu OOII u dopmupyer y O6akaiaBpoB 1o HampasieHuro moarotoBku 18.03.02.
«DHEPro- U pecypcocOeperamme nporecchl B XUMUYECKOW TEXHOJOTUU, HedTe-
XUMUHU 1 OMOTEXHOJIOTUMY HAOOP 3HAHUN, YMEHUH, HABBIKOB M KOMIICTEHITUH.

JIs yCHENmIHOr0 OCBOCHMS NUCHUIUIMHBEI «[IpoekTrpoBaHuE COBPEMEHHOIO
TEXHOJIOTUYECKOTO OO0OPYJIOBAHUS XUMHYECKUX W HEOTEXUMHYECKUX MPOU3-
BOJICTB» Oakanasp no HamnpapieHuto noarotoskn 18.03.02. «DHepro- u pecypco-
cOeperaroiye nMporeccsl B XUMHUYECKONH TEXHOJOIMU, HEPTEXUMHUU U OMOTEXHOJIIO-
TUWY» JOJIKEH OCBOUTH MaTepHall MPeIeCTBYIOIIUX JUCITUTIINH:

a) b1.B.10 Mawunvt u annapamol XuMu4ecKux npoussoo0cmsa,

0) b1.0.32 Humencughukayus meniomaccoooOMeHubix npoyeccos.

JNucnumnna «IIpoekTupoBaHre COBPEMEHHOTO TEXHOJIOTHYECKOr0 000py10-
BaHUSl XUMUUYECKUX U HE(YTEXMMHUUYECKUX MPOU3BOJICTBY» SBIACTCS MPEAIIECTBYIO-
el 1 HeoOXoIMMa JIJIsl YCIIENTHOTO YCBOSHUSI MOCICTYIOMIUX JUCIUTLINH:

a) npou3B00CMBeHHOU NPAKMUKLU,

0) NPedOUNnIOMHOU NPAKMUKU.

3HaHu, TOJyYE€HHbIE MPU W3YYeHUH TucIUIUIMHbI «[IpoekTupoBaHue coBpe-
MEHHOTO TEXHOJOTUYECKOTO O00OPYIOBaHUSA XUMHUYECKUX M HEPTEXUMHUYECCKUX
MIPOU3BOJICTBY» MOTYT OBITh MCIIOJIH30BAHBI MPU MIPOXOKICHUH MTPAKTUK U BBITIOJTHE-
HUU BBITYCKHOM KBaTM(PUKAITMOHHON paOOTHI.

3. Komnemenyuu u unouxamopwvt 00CMUNCEHUA KOMNemeHuuu ooy-
yarowezocs, hopmupyemoie 6 pe3yiomame 0C60EHU OUCUUNIUHDL

[1K-6.1 3HaeT npaBuia pa3pabOTKu U OPOPMIICHUS MPOCKTHON JOKYMEHTa-
MM, cnenudukaimii 00opyaoBaHUs

[1K-6.2 ymeeT opopMIISITh OSICHUTENBHYIO 3aIUCKY 1O MPUHATHIM B MPOEKTE
TEXHUYECKUM PEIICHUSIM 11€Xa, BEIOMOCTH U ClieluPHUKanI0 000pyT10BAHUS



[1K-6.3 BnageeT HaBbIKaMu O(QOPMIICHHUS BEIOMOCTEN U creluPUKAUU 000-
pYyJOBaHUs, MOSICHUTEIbHOM 3alMCKH 110 BBIIIOJIHEHHOMY IIPOEKTY 1ieXa

B pezynemame oceoenusn oucyuniunvl 00yuaOuuiica 00aM4ceH

1) 3nats:

a) mpaBwiIa pa3pabOTKu M O(OPMIICHUS NMPOEKTHON JAOKYMEHTAIUH, CIELH-
dbuxanuii 000py10BaHUs.

2) YMmeTs:

a) opOpMIIATH MOSCHUTENBHYIO 3aIUCKY MO MPUHATHIM B MPOEKTE TEXHUYE-
CKUM PEIIEHUSM I1eXa, BEIOMOCTH U CHEIUPHUKAIINI0 000PYI0BaHUS.

3) Bnanets:

a) HaBbIKaMH O(OPMIICHHS BEAOMOCTEN U crienuduKanuu 000pya0BaHusl, 1MO-
SICHUTEJIBHOM 3aITUCKHU IO BBHITIOJTHEHHOMY MPOEKTY LieXa



4. Cmpykmypa u cooepcanue oucyuniunsl oucyunaunst «llepcnekTuBHOeE
BBICOKO?()(DEKTUBHOE TEMIOMACCOOOMEHHOE 00OpY/IOBAaHUE B XMMHUYECKON TEXHO-

JJOrvum»
OO6m1ast TpyA0€MKOCTh JUCIMIUIMHBI COCTABIISICT 5 3a4eTHBIX eauHull, 180 Ja-
COB.
Ne Paszpnen Buasbl yuednoit OueHouHble
n JTUCHUILINHBI o padoTsI (B yacax) cpeacTsa J1Jist
/m 5 Jlek- [Ipak- | JlaGopa- KCP CpPC NPOBEACHU
E ouu TH4Ye- TOPHBIE NPOMEKYTOYHOM
3 CKHe paGoThI aTTecTalMy 1o
3aHsI- pasaejiam
TUS
1 | Beemennme. Hazma- | 8/8 2/2 - - 4/5 5/8 Dkszamen, nabopa-
YeHue U Kiaaccudu- mMopHoe U npakmu-
Kaius 00opy/JoBa- yeckoe  3amsmue,
HUS 00K1a0
2 | ObopynoBanue mis | 8/8 2/2 6/3 6/3 4/5 5/8 OkzameHn, nabopa-
TEIJIOBBIX TPOIIEC- mMopHoe U npakmu-
COB yeckoe  3amsmue,
dokaao
3 | ObopymoBanue must | 8/8 2/2 6/3 6/3 4/5 5/8 Oxszamen, nabopa-
OpPOBEICHHS  Mac- mMopHoe U npakmu-
COOOMEHHBIX IPO- yeckoe  3amsmue,
ECCOB dokaao
4 | Xumuyeckue peak- | 8/8 4/4 /- —/— 8/10 10/16 | Oxsamen, nabopa-
TOPBI mopHoe u npakmu-
yeckoe  3amsmue,
00K1a0
5 | Tpybuareie meun | 8/8 4/4 —/- —/- 8/10 10/16 | Oxsamen, naabopa-
XHUMHUYECKHX " mopHoe u npakmu-
Hedrenepepabathi- yeckoe  3amsmue,
BAIOMIUX  TPOU3- 0okaao
BOJICTB
6 | BcomorarenbHoe 8/8 4/4 6/3 6/3 8/10 10/16 | Oxsamen, nabopa-
obopyroBaHue, mopHoe U npakmu-
TEXHOJOTUYCCKHUIA yeckoe  3amsmue,
TpyOOIIPOBOJ " 00K1a0
apmarypa
HUTOI'O 18/18 18/9 18/9 36/45 45/72

d)opMa aTTeCTalun

Ounas ¢opma: sx3ameH (45);
OuHo-3a04Has popma: sk3ameH (27)




5. Cooepiicanue neKyuOHHBIX 3aHAMUI RO Memam C yKa3aHueM Qopmmupye-
MBIX KOMIETCHIIUN

Pasgen nmcnuniin-
HBI

Yacel
04-
HAasI/0YHO-
3a04YHas

Tema JIeKIIMOHHO-
ro 3aHATHSA

KpaTKOQ cojiepkaHue

Dopmupy-
eMble KOM-
NeTeHIUH

Beenenue. Hazna-
YeHHEe M KJacCH-
¢ukanus  obopy-
JIOBAHUS

212

Beenenue.
Hasznauenue u
KJTaccuukaums
o0opymoBaHus

[IpenMet u 3amaum U3ydeHUsT JTUC-
muIMHbl. HazHadeHwe W kiaccu-
(uKanus TpUMEHSIEMOTro 000py/I0-
BaHWs, MaIllMH W amlaparoB Jyis
MPOBEICHHUST XUMUYECKUX U HedTe-
XUMHAYECKHX TiporeccoB. OCHOB-
HbIe TpeOOBaHMSI K TEXHOJIOTHYC-
CKOMY 000pYIOBaHUIO ¥ MaIlIHHAM.

11K-6.1,
11K-6.2,
IIK-6.3

ObopynoBanue
TSt TETIIOBBIX
HPOLIECCOB

212

2.1.  Kouctpyxk-
1005051 TEINI000-
MCHHUKOB

2.2. Kouctpyk-
UM y3IIOB TEILIO-
OOMEHHHUKOB

2.1. Ha3znauenue u KiacCUpUKAIIHL
TEINIOOOMEHHBIX amnmaparoB. Tpe-
OoBaHMs, IPEIBIBIISIEMBIE K TEILIO-
oOMeHHuKaM.  JIBWKyImas cuia
mporiecca TermIooOMeHa. YpaBHe-
HUE Telulonepenayu. Y CTpOHCTBO,
Ha3HAuCHHWE DJJIEMEHTOB, MapKU-
POBKa KOXXYyXOTpPyOUaThIX Temjo-
0OMEHHUKOB. TennooOMeHHUKN
JKECTKOM KOHCTPYKIIMH C HEmMo-
JIBIDKHBIMU TPYOHBIMHU PELIETKAMHU.
TemnepaTypHble HampsDKEHHS B
KOXKyXOTpyOUaTblx  TEIiooOMeH-
HUKaXx: TPUYUHBI TOSBICHUS; Me-
TOIBI KOMIEHcanuu. TernoooMeH-
HUKH TOITYKECTKOW KOHCTPYKIMH C
KOMIIEHCAaTOpOM B KOpITyce; ¢ THO-
KOW MeMOpaHoil B TpyOHO# perret-
K€; C M30THYTBIMHU (BUTBHIMH) TPYO-
KaMH. Termioo6MeHHUKH
HEXECTKOH KOHCTpykumn ¢ U-
o0OpasHpiMH TpyOKaMu; C IIJIaBaro-
el TOJOBKOM; C CaJbHHUKOBBIM
YIUIOTHEHUEM ILUIABAIOIIEH T0JIOB-
K{; C BHYyTPEHHUM KOMIIEHCAaTOPOM
Ha IUIaBalOIIENd TOJIOBKE, C JBOM-
HBIMU TpyOKamu Ouiba.

2.2. KOHCTpYKTUBHOE HCIOJIHEHUE
OCHOBHBIX Y3JIOB TEMJIOO0OMEHHHU-
KOB: TpyO, KOXyxa, TpyOHBIX pe-
meTok. Pa3nmmuaHbie cImocoObsl pas-
MelieHuss Tpy0 Ha  TpyOHOMH
pemerke.  MeTolbl COeNMHEHUA
TpyO ¢ pemeTkoi, ux o00gacTu
MPUMEHEHUS] CPaBHUTEIbHBIE TTOKa-
3atenu. Hasnauenue u Buzpl nepe-
TOPOJIOK Ha TPYOHOM U MEXTPYO-
HOM MPOCTPAHCTBAaxX
TeI000MeHHUKOB. OAHO- ¥ MHO-
TOXOJIOBbIE TEIUIOOOMEHHHUKH. Me-
TOJBI M TPUHIMITLI UHTEHCH(UKA-
MU TermiooOMeHa B TpyOax.
OpebpeHnnble, O00XKaTble, BHTHIC

IIK-6.1,
ITK-6.2,
ITK-6.3




2.3. Cneumais-
HBIE BUIbI TEILIO-

TpyObl. TpyOBI C BHYTPEHHHM TYp-
OyIM3aToOpaMH.

2.3. CrnenmnaisHbele BUOLI TEILIOOO-
MEHHUKOB: OJIOUHBIC, MOTPY>KHBIC,
TUICHOYHEIE, pereHepaTuBHBIC.
TemmooOMEHHUKHN € TIOCKOH T10-
BEPXHOCTBIO TEIUIOOOMEHa: Tia-
CTUHYATBIC, CIIUPAIBHEIC, MIACTHUH-
yaro-pedpucthiec U Jnp. TeruioBbie
TpyOKku. CpaBHHUTEIbHBIE MOKa3a-

0OMEHHUKOB Tenu, 0o0JacTb MPUMEHEHHUS pas-
JMYHBIX BHJOB TEIJIOOOMEHHBIX
anmnapaTos.
Oo6opynoBanue 2/2 3.1.  Ocuogusie | 3.1. MecTo 1 pojb nporeccoB Mac- | 11K-6.1,
JUIS  TIPOBEACHUS MaccoOOMEHHBIE cooOMeHa B XuMHYeCKMX u Hedre- | [1K-6.2,
MaccOOOMEHHBIX MPOLIECCHI XUMHYECKHX npomssozcreax. | [1K-6.3
MPOIIECCOB Kraccudukanuss mporeccoB Mac-

3.2. Hacagounsie
KOJIOHHBI

3.3. Tapenwuatbie
KOJIOHHBI

coobMena. OCHOBHBIE TOHATHS WU
ofpeJieNIeHusI MPOIECCOB Maccoo0-
MEHa: JBHXKYILAs CHJa MNpoLecca;
ypaBHeHue Maccomnepenayn. Cyur-
HOCTBH TIPOLIECCOB DPAa3leICHUs Me-
TOAMH TIEPETOHKH, peKTH(uKa-
1Y, abcopOrum. CxembI
MPOLECCOB MPOCTON MEPErOHKU WU
pekTuduKanuu OWHAPHBIX U MHO-
TOKOMITOHEHTHBIX cMecel. [lonHas
W HEeToJIHAs; TpocTas M CIOXKHas
peKTU(UKAITMOHHBIC KOJIOHHBI.
ArmnmaparypHoe odopMIIeHHE Tpo-
necca abcopoumuu. CpaBHUTENbHAS
XapaKTepUCTUKA Pa3IMYHBIX METO-
JIOB pa3/IeeHUs JKUAKUX U Ta30BbIX
cMeceid Ha KOJOHHBIX MAaccoo0-
MCHHBIX allliaparax.

3.2. VYcrpoiicTBO, NpUHIMUN JEH-
CTBHsI HacaJOYHBIX KOJIOHH. Buuel
W XapaKTePHCTHUKH HACaJIOK, CpaB-
HUTEJIbHAS XapaKTEPUCTHUKA, PEKO-
MEHJIAUK 10 BBIOOPY ONTHUMAaJIb-
HOTO pexuma paboThI.
KoncrpykTrBHOE odopmieHne
HAacaJO4YHbIX KOJIOHH: pacIpeneinu-
TEJbHBIE M TepepaclpenennuTelb-
HbI€ YCTPOMCTBa I >KUJIKOCTH U
raza; OIIOpHbIE YCTpOMCTBa MOJ
Hacaaky. SIBieHHe «CyXxoro KOHY-
Cca» B HACaJO4YHOU KOJIOHHE U Me-
TOJbI €ro ycrtpaHeHusi. JlocTouH-
CTBA M HEJOCTaTKH HacaJl0YHBIX
KOJIOHH. [lepcrieKTHBHBIE — BHIBI
HacaJIoK.

3.3. Tapenbuarsie konoHHBI. Cpas-
HUTEJIbHBIC IIOKAa3aTelId TapeliokK,
PEKOMEHIAIMKM I10 BBIOOPY OIITH-
MaJIbHBIX IapaMETpOB. Y CTPOW-
CTBO, MPUHLMUI JEHCTBU, 00JIACTb




npUMeHeHus1 0apOOTaKHBIX Tape-
JIOK: CHUTYaTbhIX; KOJIAYKOBBIX C
KallCyJIbHBIMH  KOJIAa4dKaMH; JKe-
7004aThIX; U3 S-00pa3HBIX dJIEMEH-
TOB; KOMOMHHMPOBaHHbIX U Jp.
CrpyiiHble TapenKu C HalpaBlleH-
HBIMHU TIOTOKaMH XHJIKOCTH U Ta3a:
qeuryiuaTele, SI3BIYKOBBIC, apoy-
HBI€, IUIACTHHYATHIE, U3 MPOCEYHO-
BBITSDKHBIX JIHCTOB. OCOOEHHOCTH
paboTel W 00NacTb MPUMEHEHUS
KJIallaHHBIX TapeloK: AWCKOBBIX;
IUTACTUHYATHIX; OalacTHBIX; >Ka-
JIIO3UMHO-KIIanaHHbIX. [IpoBasbHbIE
Tapesku 0e3 MepeuBoB: pelieTyda-
ThIE; CUTYaThle; BOJIHUCTBIEC; Kut-
tensd. IIpuHuun neicTBUs, OCHOB-
HBIE TOKa3aTelH  CIEeHUATbHBIX
TapesoK: ¢ IByMs 30HAMH KOHTakK-
Ta; CTPYHHO-LEHTPOOEKHBIX; ILIECH-
TpoOeKHO-BUXpEBBIX. KoMOMHMPO-
BaHHbIE Tapenku. Tapenku ¢
IPSAMOTOYHBIM JIBHKCHHUEM IOTO-
KOB: TpyO4aTeie; ¢ 3aBUXPUTEISIMH
(BUXpeBBIE); C CEKIIMOHHPOBAHHEM
MIOTOKOB. KoHcTpykTBHOE
o(opMIIEHHE OCHOBHBIX 3JICMEHTOB
TapeibyaThlX KOJOHH: YCTPOWCTB
JUIA BBOAA M BBIBOJA NPOLYKTOB,;
MIEPENMBHBIX YCTPOMCTB; CHOCOOOB
MOHTa)Ka BHYTPEHHHX JIIEMEHTOB.

XUMHUYECKHE
aKTOPBI

pe-

414

4.1 XwuMuyeckue
peakTopsl B XH-
MHYECKOM n
HePTeXUMUYe-

CKOM TEXHOJIOTHUH

4.2. KoHcTpyk-
UM XUMHYECKHX
peaKkTopoB

4.1. Ha3nauenuwe, MeCTO HU pOJb
XUMHUYECKHAX PEaKTOPOB B XMMHUE-
CKOH M He(PTEeXMMHYECKOW TEXHO-
soruu. OCHOBHBIE OTJIMYMS XUMHU-
YECKUX pPEeakTOpoB OT JApPYTUX
TunoB amnmnapatoB.  Kiaccuduka-
U XUMHUYECKHX peakluil B 3aBU-
CHMOCTH OT MEXaHH3Ma, CII0OCO0O0B
BO30Y)KIECHUS, PEKUMOB NPOTEKa-
HUS, TEIUIOBBIX W (ha30BBIX Xapak-
TepucTuk. IloHATHE CKOPOCTH XH-
MUYECKOH peakinuu. YpaBHEHHUE
CKOPOCTH XHUMHUYECKOH peakIuu.
3akoH neicTByronmmx macc. Kune-
THYECKMH U CTEXMOMETPUYECKUI
nopsinku peakuuid. Koncranra xu-
MHYECKON peakuuu. BiusHue tem-
mepaTrypbl Ha CKOpPOCTh  XHMHYe-
CKOH peaKuuu. YpaBHeHnE
AppeHnnyca.

4.2. ®akTOpBl, OIpPEICISIIONINE
KOHCTPYKIMIO XMMHYECKUX peak-
TOpoB. PeakTopsl MaeanbHOrO BbI-
TECHEHUS, WIEabHOTO CMEIIEHHS,
MHOTOKAaCKa/IHbIE PEaKTOpPhl CMe-
LIEHHS], UX CPaBHUTEIbHBIE Xapak-

11K-6.1,
11K-6.2,
ITK-6.3




TEPUCTUKH. JKUAKOCTHBIC KyOOBEIC
peaxTopsl Al TOMOTE€HHBIX U TeTe-
poreHHbIx peakuuil. Ilepemenivba-
IOIUE U TEIJIOOOMEHHBIC YCTpPOW-
CTBa PEaKTOPOB, PEKOMEHIAINH 10
nx TnpuMmeHeHHo. (OcoOeHHOCTH
KOHCTPYKITUHM Ta30’KUIKOCTHBIX pe-
aKTOPOB: KOJIOHHBIC HACAJIOYHBIC U
TapenpyaTble PeaKkTOpbl, X CpaB-
HEHHE C MacCOOOMEHHBIMH aIla-
paTamu.

TpyOuatele meun
XUMHYECKHX "
He(renepepada-
THIBAIOIIUX  IPO-
U3BOJICTB

4/4

5.1. Ha3znauenwue,
KJTaccu(uKanms u
KOHCTPYKITUH TIe-
yen

5.2. Pacuer TpyO-
YaTBIX ITI€Uen

5.1. HazHaueHue U TUIBI HIeYeH, X
kiraccudukarusa. CpaBHEHHE pas-
JUYHBIX THUIOB Tieueii, OCHOBHEIE
HanpaBJICHUs] B X Pa3BUTUH. Ten-
JIOTEXHUYECKHUE 0COOCHHOCTH
He()Te3aBOJACKUX TPyOdJaTHIX IIe-
Yeld, CBSI3b MEXKIY TeIJIOTeXHHYe-
CKMMH U TEIUIOBBIMH IIOKa3aTens-
MH. TennoHanpsHsKeHHOCTh
MOBEPXHOCTH Harpesa, TOIMOYHOTO
MIPOCTPAHCTBA, MECTHBIE TEIUIOBbIE
Harpy3ku B Kamepax pagualnud H
KOHBEKIIMU. Baxneillmme mnokasa-
TENW M DJIEMEHTHl TpyOYaThIX Iie-
yel. ['apHuTypa nedel, npumeHse-
MbIE MaTepuaibl. YCTpoilcTBa Iuist
CHKUTAHMS ToIMBa (TOPENKH,
(bopCcyHKH).

5.2. OcHOBHI pacueTa TpyOYaThIX
neueid. IIpoueccsl cropanust U Ter-
jloriepeiayl B TOIKE, TeIuIomepe-
Jadya B KOHBEKLUHOHHOH Kamepe,
BBIOOP pa3MEpOB KaMep KOHBEKLHH
u paguanuu. OmnpeneneHue moses-
HOM TEIUIOBOM Harpy3ku Ie4YH U
COCTOSIHUSI CBIPbS Ha BBIXOJAE U3
neun. KI1J] meun u mytu ymeHblie-
HUS pacxoia TomiuBa. ['mapasnu-
9YeCKUi pacyeT IedyH, ra30Boe COo-
MPOTHUBJICHUE U THTA.

11K-6.1,
1TK-6.2,
IIK-6.3

BcnomorarenbHoe
o0opyioBaHueE,
TEXHOJIOTHYECKUI
TpybOompoBOA M
apMarypa
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Bcnomorarens-
HOe 00OpyoBa-
HUE, TEeXHOIIOTH-
YeCKUU
TpyOOIpoBOL M
apmarypa

OO0iue CBeleHUS M KiacCHU(UKa-
A BCIIOMOTATEILHOTO 000pyI0-
BaHMUsI XUMUYECKUX U Hedrexumu-
YECKHX MIPOU3BOJICTB.
BeprukanbHbie U TOPU30HTAJIbHEIC
OWIMHIPHYECKHE pe3epByaphl IS
JKUIKHX U ra3000pa3HbIX MPOAYK-
ToB. Ha3naueHuwe u ycTpoiCTBO
MOKpPBIX M CYXHUX TIa3rojbJIepoB.
ByHKephl ¥ CHIIOCHI Ul XpaHEHHS
1 BBITPY3KH CBHIITyYHX MaTEPUAIIOB.
OCHOBHBIE DJIEMEHTHI TEXHOJIOTH-
YeCKHX TpyOONpOBOAOB: TpPYyOHI,
¢aconnsle netanu (PUTUHTH), CTIO-
coOBbI coeTMHEHUsI TPyOOIPOBOIOB.
KommneHcauusi TeMnepaTypHBIX Jie-

11K-6.1,
11K-6.2,
I1K-6.3




¢dopmauuii TpyOOIpPOBOAOB C IIO-
MOIIbI0 KOMIeHcaTopoB. OHOpHl U
moaBecku TpyodompoBomoB. HaszHa-
yeHue u kinaccupukanus Tpyoo-
MPOBOJHOM apMaTypbl. Y CTpOW-
CTBO, O00NacTp TPUMEHEHUS W
XapaKTEepUCTUKH 3allOpHOU, pery-
JIUPYIOIIEH, IPEIOXPaHUTEIBHOM,
3aIMATHON M (ha3opasaeuTeILHON
apMaTyphbl.

6. Codepircanue npakmuueckux 3aHAmuil
CdopmynupoBaTh 11€1h MPOBECHUS MPAKTHUECKUX 3aHATHI

No Kpatkoe cogep:xanue Dopmu-
I Pa3zpen qucuu- Yacsl Tema npakTH4YecKo- pyemble
I TMJIHHBI (o/03) I0 3aHATHSA KOMIIe-

TEeHIMH

1 | ObopynoBaHue 6/3 | Pacuer u BbIOOp | 2.1. Pacuer u BbIOOp cranmaprth3oBaHHOTO | [1K-6.1,
JUISL TETUIOBBIX CTaHIAPTU30BAaHHO- | KOKyXOTpyOuatoro Temioobmennuka s | /7K-6.2,
MPOIIECCOB ro TEeIIOOOMEHHH- | IIPOBEICHHS MPOLECCOB Harpesa, oxuaxie- | [1K-6-3

Ka HUS, KOHJCHCAIIMU, WCIAPEHHs >KUJKHX,
ra3zo00pa3HbIX IPOJYKTOB;
2.2. TennoBo# pacyer U BEIOOp CTaHIAPTH-
30BaHHOTO amnmapaTta BO3IYIIHOTO OXJa-
KICHUS ISl TIPOBEJICHHS IpoIlecca OXJia-
JKICHUS u KOHJIEHCAIINH pabounx
MPOAYKTOB C 3aJIaHHBIMH PACXOJHBIMH U
(U3NKO-MEXaHMYECKUMU MTapaMETPaMUL.

2 | O6opynoBanue 6/3 Texnomornueckuii | Keiic-3agaua. Jlns 3amaHdeix 3Hadenwmii | /1IK-6.1,
JUIsL TIpoBejie- pacuer pexTH(MKA- | HCXOAHBIX JAHHBIX HpOBecTH TexHoiuoru- | [1K-6.2,
HUS Maccoo0- LIMOHHOI KOJOHHBI | 4ecKuii pacder pekTHuKarmoHHoi Ko- | [1K-6.3
MEHHBIX TPO- JIOHHBI C  KOJMAYKOBBIMH, KIIAMaHHBIMHU,

L[ECCOB CHUTYATBIMH W TIPOBAJIBHBIMH TapeiKaMu
(mo BapuaHTam 3amaHuii). B kauectBe 00b-
€KTa ONTHUMHU3AIUKN TPUHATH MEXKTapeib-
4aToe PacCTOsIHUE, BBIOOP KOTOPOTo IMpo-
U3BOJUTh c Y4ETOM 3aIaHHON
MpernojaBaTeyieM BCIICHUBAEMOCTH pasfie-
JsieMbIX paboumx cucteM. [IpoBepky pabo-
TOCTIOCOOHOCTH BBIOpAaHHOW CTaHIAPTU30-
BaHHOW  Tapenku NPOU3BOJIUTE IO
BEJIMYMHE MEKTAPENILYaTOro YHOCA.

3 | Bemomora- 6/3 | Texuomoruueckuit | TexHonormdeckuii TpyoompoBoa: HasHaue- | [1K-6.1,
TenbHOE  000- TpyGOIpPOBO.T HUe M KnaccupuKanus, IpuMensembie ma- | 17K-6.2,
pyJOBaHHeE, Tepuanbl. Metozsl KoMieHcauu temmepa- | [7K-63
TEXHOJIOTHYE- TYPHBIX HAMPSHKEHUI C IMOMOIIBIO OCEBBIX,
cKkuii  TpyOO- TMOKMX M CKOJIB3SIINX KOMIICHCATOPOB.

MpoBOA M ap-
MaTypa

Omnopsl ¥ TOABECKH TPYOOIIPOBOIOB.




7. Cooepotcanue nadopamopHvIX 3aHAMULL
CdopMynupoBaTh 11e1b NPOBEECHUS Ja00paTOPHBIX PaboOT.

®opmu-

Ne Paspea nuc- Yacel HaHMeHOBaH"ue pyeMbie

w/n I — ounasI JadopaTopHOi KpaTkoe conep:xxanune OMIIE-
padoTsI

TEHIHH

1 O6Gopynosa- 6/3 Ornenka mioriaau | IpousBecTH pacueT mporeccoB Temiooo- | 17K-6.1,
HHUE [UIS Tell- HOBEPXHOCTH MEHa B KOKyXOTPYOHBIX TerooOMennbix | [1K-6.2,
JOBBIX  TpO- TEIIIOOOMEHHHKA | ammapaTtax IpH CKOpocTH skuakoct B | {1K-6.3
1IECCOB TpyoOax 0,5; 1,0; 1,5; 2,0; 2,5; 3 mM/C u BBI-

OpaTh TEIJIOOOMEHHBIC ammaparbl W3
cragmapTHoro psja. Ilpoussectu cpaBHe-
HHUE BBIOPAHHBIX KOHCTPYKLUHA MO IUIO-
A MOBEPXHOCTH TEIUIOOOMEHa, K03(h-
¢bunuenTy TerIonepeaun "
THPABINYECKOMY COITPOTUBIICHHUIO.

2 Ob6opynoBa- 6/3 W3yuenne Bius- | B pekrtudukanmoHHoil koinonHe Hempe- | [7K-6.1,
HUE I IIPO- HU  (DIErMOBOTO | phIBHOTO jeifcTus, paGoTaromeit mon | /7K-6.2,
BEJICHHUS Mac- qncia Ha TOKasa- | aTMOC(EPHBIM JaBieHHeM, pasjensercs | {/K-6.3
COOOMEHHBIX Tenn pekTtuduka- | G KumKol OWHApPHOW CMECH C CoIep-
ImpouecccoB ].[HOHHOﬁ KOJOHHBbI JKaHUEM  HHU3KOKHUIDIIICIO KOMIIOHCHTA

Xr. TpeOyemass MoisipHas TOJST HU3KO-
KHTISIIIETO0 KOMIIOHEHTA B JIUCTHIUIATE CO-
cTaBnsieT Xp M B KyOOBOM ocTaTke Xyy.
OnpenenuTts TuamMeTp KOJIOHHBI U €€ pa-
Oouyto BbIcOTYy. Pacduer umcma Teoperu-
YEeCKMX TapesioK BBHIOJHUTH Tpadude-
CKUM METOJOM Jyisi (hJISrMOBOTO 4YHCIIa
R-1, R-0.5, R, R+0.5, R+1. Ompenenutsb
ONTHMAJIbHYIO KOJIOHHY N0 MHHHMAJb-
HOMY paboyemy oOwbemy. Jlnsi Tapenbua-
ThIX KOJIOHH NPHUHATH PACCTOAHHUC MCEKIY
Tapenkamy h, cpeaHuil K.IIJ. Tapemok -
n. Mns HacagouHBIX KOJOHH BBICOTA
HACaJ/IKW, SKBUBAJICHTHAs TEOPETUUECKOIl
Tapenke, cocraBiser h,, CKOPOCTh mapa
W.
Bcnomora- 6/3 VYmnotHenue — 3a- | YIUIOTHEHHE 3allOpHOI apMaTypsl, BeiOop | [7K-6.1,

3 TeNbHOE  000- TIOPHO} apMaTypsl, | MPOKJIAI0YHOro MaTepuana, onpenenenue | [7K-6.2,
pynoBaHue, BBIOOp  TIPOKJIA- | ONMOPHOW peaKIny MPOKIIaIKH. 1IK-6.3
TEXHOJIOTHYE- JOYHOTO Marepua-
ckuii  TpyOoO- na
IpOBOJ H ap-

Marypa
8. Camocmoamenvnaa paboma
Ne TeMbl, BLIHOCMMbIE HA CAMOCTOSI- Yacobl ®opma CPC HNuau-
n/n TeJbHYI0 padoTy KaTOpPbI
AOCTH-
JKeHH S
KOMIIe-
TEHUHMHU
1 Haznauenue u knaccudukanus TEXHOJIO- 5/8 Iloozomoska « sx3ameny, | 11K-6.1,
IUYECKOro 00OpPYIOBAHMA Ul MPOBEJIE- npakmuueckoe 3anamue TIK-6.2,
HHUA XHMHYCCKHUX H He(bTeXI/IMI/IT-IeCKI/IX 1IK-6.3




nporeccoB. OcCHOBHBIE TpeOOBaHUS K
000pYIOBaHUIO U MaIIFHAM.

2 MeToapl MHTCHCHU(HKAIIMK TEII000MeHa 5/8 Iloocomoska k skzameny, | I1K-6.1,
B TeruiooOMeHHMKaX. OpeOpeHHbie, 00- nabopamopnoe u npaxmu- | 11K-6.2,
xKatble, BUTbIE TpyObl. TpyOsl ¢ TypOysH- ueckoe samamue, Ouckyc- | 1IK-6.3
3atopamu. [leperoponku B TpyOHOM H cuu
MEXTPYOHOM TpPOCTpPaHCTBaX. MHOroxo-

JIOBbIE TEIUIOOOMEHHHKH. TernooOMeH-
HUKH C HEMETAIMYECKHUMHU TPyOKaMH.
TeruoBeie TpyOKH.

3 Hacanounbie Koj0HHBL. Bupl 1 xapakrte- 5/8 Iloocomoska k skzameny, | I1K-6.1,
PUCTHUKH HACAIOK, PEXHUMBI paOOTHL SIB- nabopamopnoe u npaxmu- | 11K-6.2,
JICHHE «CYXOTO0 KOHyCa» B Hacajo4YHOU yeckoe 3ansamue 1IK-6.3
KOJIOHHE, METOJIbI €ro ycTpaHeHus. Pac-
npeenuTen A JKUIKOCTH H  Tasa;

ONOpHBIE YCTpOMCTBa noA Hacaiky. llep-
CTIICKTHBHBIC BUJIbI HACAJIOK.

4 CKOpOCTh XMMHYECKOH peakiun. Ypas- 10/16 Iloozomoska « sx3ameny, | 11K-6.1,
HEHHE CKOPOCTH XHMHYECKOW pPEaKIuH. NpaKmuyeckoe 3aHamue TIK-6.2,
Kunernueckuii M cTeXHOMeTpHUYECKHUI 1IK-6.3
nopsiaku peakuui. KoHcTanta xumunye-

CKOW peakluy U METO/bI €€ OIpeICTICHHUSI.
BnusiHue TemmnepaTypbl Ha CKOPOCTH pe-
aKLMu. YpaBHeHUuE AppeHuyca.

5 OcHOBHBIE BUABI T€YeH [UIsI Harpesa 10/16 Ilooecomoska k skzameny, | I1K-6.1,
HEPTENPOAYKTOB, HAIIPABJICHUS B UX Pa3- npaxmuueckoe  sanamue, | 11K-6.2,
BUTHH. TeIUIOTEXHUYECKUE XapakTepH- 0ok1a0 1IK-6.3
CTUKH TpyOuaThix mededd. TeruroHamps-

KEHHOCTh TOBEPXHOCTH Harpera. TpyOsl
W TapHUTYpa Teueid, IpUMEeHseMbIe MaTe-
pHabI.

6 BcnomorarensHOoe  oOopymoBaHWe IS 10/16 Iloozomoska « sx3ameny, | 11K-6.1,
XPaHEeHHUS KHUJIKAX U Ta3000pa3HbIX MPO- nabopamopnoe u npaxkmu- | 11K-6.2,
IYKTOB: pe3epByapbl, €eMKOCTH, Ta3rojb- weckoe samamue, Ouckyc- | 11K-6.3
Jephl, OyHKepa W CHJIOCHL Marepuansl, cuu
YCTPONCTBO, 00J1aCTh MPUMEHEHUSI.

8.1 Koumpons camocmoamenvHoil padomot
Ne TeMbl, BLIHOCUMbIE HA CAMOCTOS- Yacobl ®opma KCP Nnan-
n/n TeJbHYI0 padoTy KaToOpbI
a0CTH-
JKeHU S
KoMIIe-
TEHUHMHU

1 Haznauenune u knaccudukanus TEXHOJO- 4/5 Ilpuem  sk3amena, | 11K-6.1,
THYECKOro O0OpyAOBaHMS AJISl TPOBEIe- npaxmuyeckoe 3a- | 11K-6.2,
HUS XUMHYECKHMX W HEPTEXUMHUYECKUX Oanue 1IK-6.3
mporieccoB. OcCHOBHBIE TpeOOBaHMSA K
000pyTIOBaHUIO M MaIlIMHAM.

2 MeTopI MHTEHCU(DUKAIIMKA TEII000MeHa 4/5 Ilpuem  sx3amena, | 11K-6.1,
B TemnooOMeHHuKax. OpeOpeHHble, 00- nabopamopnoe  u | 11K-6.2,
xKartele, BUTbIe TpyObl. TpyOsl ¢ TypOymH- npakmuyeckoe 3a- 11K-6.3
3atopamu. lleperoponku B TpyOHOM H HAmue, OUCKyccuu
MEXTPYOHOM TpOCTpaHCTBax. MHOToxo-

JIOBBIE TEIUIOOOMEHHMKH. TeIIoo0MeH-




HUKH C HEMETAIMYSCKHUMU TPyOKaMH.

TeroBsle TPyOKH.

Hacamounsie kooHHBL. Bumbl 1 xapakre- 4/5 Ilpuem  sk3amena, | 11K-6.1,
PUCTHKHU HACaJ0K, PSKUMBI paboThl. SIB- nabopamopnoe  u | 11K-6.2,
JICHUE «CYXOTO KOHyCa» B HAacajo4yHOU npakmuueckoe 3a- | 11K-6.3
KOJIOHHE, METOJIbI €ro ycTpaHeHus. Pac- HsImue

NpeNeNuTen A JKUIKOCTH W Ta3a;

ONOpHBIE YCTpOMCTBa noA Hacaiky. Ilep-

CTIICKTHBHBIC BUJIbI HACAJIOK.

CKOpOCTh XHMHYECKOH peakiuu. Ypas- 8/10 Ilpuem  sx3amena, | 11K-6.1,
HEHHE CKOPOCTH XHMHYECKOW PEaKIUH. npaxmuueckoe 3a- | 11K-6.2,
Kunerndeckuii W CTEXHOMETPHUCCKHI HAmue 1IK-6.3
nopsaku peakuuil. KoHcranta xumude-

CKOW peaKkIui U METOJIbI €€ OIPEeICIICHHUSI.

Brusiaue Temrepatypbl Ha CKOPOCThH pe-

aKkiuu. YpaBHeHue AppeHuyca.

OcHOBHBIE BUABI TeYel [UIsI Harpesa 8/10 Ilpuem sx3amena, | 11K-6.1,
HEPTEPOAYKTOB, HATIPABJICHHUS B UX Pa3- npaxmuueckoe 3a- | 11K-6.2,
BUTUHU. TeEIUIOTEXHUYECKHE XapaKTepH- Hamue, OOKIA0 1IK-6.3
CTUKM TpyOuaTbix mnededd. TerutoHamnps-

KEHHOCTh TOBEPXHOCTH Harpera. TpyOs

W TApHUTYpA TeUeH, IpUMEHsIEMBIC MaTe-

pHATIEL

BcnomoratenbHoe  00opyaoBaHuE IS 8/10 Ilpuem  sx3amena, | 11K-6.1,
XpaHCHUS KHUJIKAX U Ta3000pa3HbIX MPO- nabopamopnoe  u | 11K-6.2,
IYKTOB: Pe3epByapbl, EMKOCTH, T'a3roJib- npakmuueckoe 3a- | 11K-6.3
Jepbl, OyHKEpa M CHJIOCHL Marepuaibl, Hsmue, OUCKyccuu
YCTPOUCTBO, 001aCTh MPUMEHEHUSI.

9. chonwoeanuepeﬁmunzoeoﬁ cucmembnsl oueHKu 3HAHUU

[Ipu orieHKe pe3ybTaTOB EATEIHLHOCTH 00YUYAIOIIMXCS B paMKax JUCHUILIH-
el b1.B.05 IlpoekTupoBaHne COBPEMEHHOIO TEXHOJIOTHMYECKOTO O00PYIOBAHUS

BO «KHUTVY».

Hanpumep, npu u3yyeHHM IUCUHUILIMHBI IIPEIYyCMATPUBAECTCA DK3aMEH, J0-
KJIaJl, YEThIPEX J1Ta0OpaTOPHBIX pabOT. 3a ATU KOHTPOJIbHBIE TOUKH CTYAEHT MOMXKET

XUMHUYECKUX ¥ HEPTEXMMHUYECKUX MPOU3BOJICTB MCIOJIB3YETCS PEUTUHTOBAsI CUCTE-
Ma. PelitunroBas orieHka (OpMUPYETCS Ha OCHOBAHUHU TEKYIIETO U MPOMEKYTOUHO-
ro KOHTpoJisi. MakcUMallbHO€ U MUHUMAJIbHOE KOJIMYECTBO OAJIOB MO Pa3IMYHBIM
BUJIaM y4eOHOU paboThl onucaHo B «Ilonoxenun o 6aibHO-PEUTUHTOBOM CUCTEME
OIICHKH 3HAHUU CTYJCHTOB M oOecnedeHus kadecTBa yueOHoro nporeccay ®I'bOY

MOJIYYUTh MUHUMAJIbHOE U MAKCUMAIBHOE KOJIMYECTBO OANIOB (CM. TaONIHILY).

3a ’K3aMeH CTYJIEHT MOKET MOJTYyYUTh MUHUMYM 24 Gamia u makcumyM — 40

0aJLIIOoB.
Ouenounvle cpeocmea Kon-60 Min, éannoe Max, 6annoe
Jlabopamopnasa paboma 4 12 20
Ilpakmuueckoe 3auamue 2 10 18
Jloknao 1 6 10
Jluckyccus 1 8 12
IK3amen 1 24 40
Hmoczo: 60 100




10. Ouenounvie cpeocmea 011 meKyuwieco KOHmMpOJA ycneeaemocmu, npo-
MeNCYmMOUHOU ammecmayuu no umo2am 0C60EeHUs OUCUYUNIUHbBL

OneHouHbIE Cpe/CTBA JJIA MPOBEACHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH,
IIPOMEKYTOUYHOM aTTecTalMy 00y4YaroIMuXCcs U UTOTOBOM (rocyJapCTBEHHOM UTOTO-
BOM) aTTecTaluy pa3padaThIBAIOTCS COTJIACHO MOJIOKEHUI0 0 POHIaX OLEHOYHBIX
CPEJIICTB, pacCMaTPUBAIOTCS KaK COCTaBHasg 4acTh paboued mporpamMmbl U 0hopM-
JISFOTCS OTACIBHBIM JJOKYMEHTOM.

11. Ungpopmayuonno-memoouuecxkoe obecneuernue OUCyuUnIUHb
11.1. Ocnognan numepamypa

[Tpu m3yuenun nucnurinHbl «IlepcrekTnBHOE BBICOKOA(D(PEKTUBHOE TEILIO-
MaccoOOMEHHOE 000pYy/I0BaHUE B XMMHUYECKON TEXHOJOTUM» B KAU€CTBE OCHOBHBIX
HNCTOYHHUKOB I/IH(l)OpMa]_II/II/I PCKOMCHAYCTCA HCIIOJIb30BATh CICAYIOIIYIO JIUTCPATYPY.

OcCHOBHBIC HMCTOYHHUKH WH- Kou-Bo 3Kk3.
popmanun
I'miebmanoB X.X. MamuvHbl ¥ anmapartbl 80
XUMHYECKHX IPOU3BOJICTB U HedTemnepe-
pabotku; yuebHoe nocodbue / X.X. ['mib-
MaHoB, M.A. 3axkupoB. — HumxHekamck;
HXTH, 2013. — 128 c.

MamuHbel ¥ anmapaTbl XMMUYECKUX Mpo-|nexkTpoHHslid katanor YHUL KHUTY
U3BOJACTB W Hedterazonepepadorku|http://www.kstu.ru/article.jsp?id_e=52135
[DnexTponHbIii pecypc]; yueonuk / WM.W.|doctym ¢ nr000# TOYKHM HHTEpHETA
[lonukapos, C.H. Ilonukapos, C.B. Pau-

KOBCKHH, A.A. XOMEHKO. — 3-¢ HM31. B
aneKTpoH. Bapuante. — Kazanp: KHUTY,
2014. Pexxum JlocTyna:

http://www.kstu.ru/article.jsp?id_e=52135

11.2. /lonoanumenvnaa numepamypa
B kadecTBe MOMOSHUTENBHBIX UCTOYHUKOB WH(MOPMAITUU PEKOMEHTyEeTCS HC-
M0JIb30BaTh CIEAYIOUIYIO JIUTEPATYPY:

JlonmosiHUTEIbHBIE HMCTOYHMKH HHPoOpMa- Kou1-Bo 3K3.
10101

1. 3akupoB M.A. KoxyxoTpyOuaTble TEnio0OMeH- 19
Hble anmapathl. Y.2: meTon. ykazaHus / coct. M.A.
3akupoB, M.I'. I'apunios, X.X. I'mnemanoB; HXTH.
— Hmwxuexamck: HXTH, 2012. — 44 c.

11.3. dnexmponnvie ucmoyHuKu uHGopmayuu

[Tpu m3yuenun nucuurminHbl «IlepcnexkTnBHOE BBICOKOA(D(PEKTUBHOE TEILIO-
MaccoOOMEHHOE 000pyOBaHUE B XUMHUUYECKOW TEXHOJOTHUN)» HCTIOJIb30BAHHUE DJICK-
TPOHHBIX HCTOYHUKOB MH(POpMAITUU:

OnektpoHHbli  karamor  YHHUI[ KHUTY -  pexum  pocryna:
http://www.kstu.ru/article.jsp?id_e=52135

denepanpHblil mopTan «Poccuiickoe oOpazoBanue» http://www.edu.ru/



http://www.kstu.ru/article.jsp?id_e=52135
http://www.kstu.ru/article.jsp?id_e=52135
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwww.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=a728c4f9694b59c44782e1ff47e42319&keyno=1

denepanbHbIl  LEHTPp HHPOPMAIIMOHHO-  00pa30BaTENIbHBIX  PECYPCOB
http://fcior.edu.ru/

Wudopmanmonnas cucrema « EmuHoe OKHO JOCTyIa K 00pa3oBaTeIbHBIM pe-
cypcam» http://window.edu.ru/

http://elibrary.ru/ Kpynueimmii poccuiickuii nHGOpPMaIIMOHHBIN TOpTal B 00JaCTH

HAYKH, TEXHOJIOTUH, METUIIMHBI U 00pa30BaHus, coaepxauii pedeparsbl ¥ HOJTHBIC
TEKCTHI OoJiee 14 MJTH HaydHBIX cTaTel U myOnmkanuid  http://elibrary.ru/

11.4 Cospemennsvie npogheccuonanvmvie 6a3vl 0GHHBIX U UHPOPMAUUOHHBLE
CHPABOUHbBIE CUCHIEMDL.

1. Kypnan «Xumuueckoe u HeQTEerazoBoe MalIMHOCTpoeHuey. CalT KypHa-
Ja «XUMHYECKOe M HePTerazoBoe MAaIIMHOCTpoeHHe». — JloCTym CBOOOIHBIN:
http://www.himnef.ru/

2. Kypran «MammmHOCTpOCHHE 1 HHXKEHEpHOE 00pa3oBanuey. CalT )KypHaia

«MalMHOCTpOEHHEe W HHXKEHEepHOoe oOpas3oBaHue». — JlocTynm CBOOOIHBINM:
https://old.mospolytech.ru/index.php?id=4088
Coracosano:

3aB. OTIEIIOM ﬂ?g B.. Tapacosa

[4
1o OUOIMOTEYHOMY
00CITyKUBaHUIO

12. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNTUHBL (MOOYJ1).

VYueOHble ayAUTOPUHU I TPOBEACHUS YU€OHBIX 3aHITUN OCHAIIEHBI 000pY-
JIOBAHUEM:

1. Crenn Ne 1. “BuxpeBoit MaccOOOMEHHBIH amnmapar’”’,

2. Creng Ne2. “Hacamounast KoinoHHA”,

3. Crenag No 3. “IIpoTMBOTOYHBIE KOHTAKTHBIE MacCOOOMEHHBIE YCTPOM-
ctBa”’, Maketr « MOHTa» KOJIOHHBI IByMsI KpaHAMU,
Crena Ne 4. “ITpssiMOTOYHBIE KOHTAKTHBIE MACCOOOMEHHBIE YCTPOICTBA”,
Crenpg Ne 5. “HUccnenoBannie THAPOIMHAMUKA OJJUHOYHBIX Karesp,
Crenpg Ne 6. “Peaktop ¢ Memankon”,
Crenn Ne 7. “PoTanimoHHBI MacCOOOMEHHBIX annapar (LEHTPOOESKHBIN)”,
Crenn Ne 8. “TemmepaTypHble HAlpsHKEHUS! B KOXKYXOTPYyOUaThIX TEIUIO-
oOMeHHUKax”,
9. Crena Ne 9. “KoxxyxoTpyOuaTsiii TEII000MEHHUK,
10.Crenn Ne 10. “YmmoTHUTENBHBIC YCTPOMCTBA BpamafomHXCﬁ BaJIOB”
11.Ctenpn Nell. “IleHTpoBKa HACOCHBIX YCTaHOBOK; CeKIMs KJIallaHHOW Ta-

penku tuna TKII, Cekius konmnaukoBoit Tapenku tuna TCK,

12.Crenmg Nel2.“MoHTaX KOJIOHHBI BEDKUMHBIM CIIOCOOOM™,
13.Crenn Nel3.“MoHTaxx KOJIOHHBI TOPTAILHBIM KPAaHOM

NGk


http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Ffcior.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=6f9c7be092b1cfde8a4840b5791a197d&keyno=1
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwindow.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=976d197276e705dbccbfc2ff8bc80068&keyno=1

14.Ctenpg Ne 14. «MoHTaX KOJOHHBI JBYMS KpaHAMK;

15.Maket pekTH(hUKAITMOHHON KOJTOHHBI.

TEXHUYECKUMU CPEACTBAMU OOyUECHUS:

1. OBepx3a-TIPOEKTOp;

2. PynoHHBIN HAaCTEHHBIN KpaH,

3. HoytOyk ¢ mpoekTopom

[ToMereHust sl CaMOCTOSATENbHON paOOThl OCHAIIEHBI KOMIIBIOTEPHON TeX-
HUKOW C BO3MOXXHOCTBIO MOJKIIIOUEHUS K ceTH «IHTepHeT» 1 00ecreueHbl JOCTY-
IIOM B AJIEKTpOHHYI0 HHpopmannonnyto cpeny HXTU. lonyckaercs 3ameHa 060-
PYAOBaHUS €0 BUPTYyaIbHBIMU aHAJIOTaMU.

JIunieH3upoBaHHOE MPOrpaMMHOE obecreueHrne U CBOOOAHO PacrpoCTpaHsi-
€MO€ MPOrPAMMHOE 00ECIEUYEHHE, NCIIOIb3YEMOE B YUEOHOM IMPOLIECCE MPH OCBO-
eHuu AucUUIUINHBL «llepcrekTuBHOE BHICOKOA((PEKTUBHOE TEMIOMACCOOOMEHHOE
000pyZI0BaHUE B XUMHUYECKON TEXHOJIOTHI:

1. Windows XP;

2. Microsoft Office 2007;

3. AntuBupyc Kacnepckoro

13. Obpaszosamenvhvie mexnoozuu

KonuuecTBo 3aHsaTHil 11t 04HOM (Qopmbl 00ydeHus 16 yacoB, A OYHO-
3a04HOM 10 4yacoB, IPOBOJUMBIX B UHTEPAKTUBHBIX (hopMax.

OCHOBHBIE HHTEPAKTHUBHBIE (POPMBI POBEAEHUS YUEOHBIX 3aHATHI:

* TOKJIaJbl

* IUCKYCCHUS;

* U3y4YECHHE U 3aKpEIICHHE HOBOI'O0 MaTepHalia Ha MHTEPAKTHUBHOM JIEKIUU
(;rekus-0ecena, JEKUUs — TUCKYCCHSI, JIEKIHS C pa300pOM KOHKPETHBIX CUTYallUi).
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