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1. IEPEYEHb KOMIIETEHIIUI, ®OPMUPYEMBIX TUCHUIIINHOMN

Kon HaumeHoBaHue Nuaukarop B pesyibTarte ocBoeHHs
KOMIIETEHII KOMIETEeHIINH JOCTHKEHUS MUCHUTIMHBI 00yYAI0IHIiCH
U KOMIIETeHIIN U HOJIKeH:
Yuueepcanvnvie komnemenyuu u UHOUKAMOPBL UX OOCHIUICEHUS
YK-3 Crnoco0eH ocymiecT- YK-3.1. Onpenensier 3HaTh:
BJIAITH COIHAJILHOE CBOIO POJIb B COIIMA- - (hyHKIIMHU U CpeicTBa OOIICHNUS;
B3auMojeiicTBUE U JFHOM B3aMMOJIEH- - ICUXOJIOTHYECKHE OCOOEHHOCTH
peaTn30BbIBATH CBOIO CTBUU M KOMaHJIHOH 0OIIEHMSI ¢ PA3IMYHBIMU
PoOJib B KOMaH-JIe pabote, nucxoxas u3 KaTeTOPHSIMH TPYTII JTIOAEH (110
CTpaTeruu COTPy- BO3pacTy, STHUYECKAM U
HUYECTBA IJIS1 JOCTHU- PEJUTHO3HBIM MPU3HAKaM U JIp.);
JKE€HUS IMOCTaBJICH-HON - ICTOYHUKH, IPUYNHBI 1 CHOCO6I)I
eI, yHpaBieHus] KOH(QINKTaMI;
YK-3.2. Ilpu peanu- - METOAUKH BOCIIUTATEJIbHON
3al1M CBOEH POJIU B paboThl, OCHOBHBIEC TPUHIIUTIBI
COIMAaIHFHOM JIeSATEIIbHOCTHOTO TTOIX0/1a, BUJIBI U
B3aMMOJCHCTBUAU U TIPHEMBI
KOMaHIHOH paboTe COBPEMEHHBIX MeJJarorn4eCKux
YUUTBIBaeT 0coOeH- TEXHOJIOTHIA;
HOCTH TIOBEJICHUS U - METOJIbI YOCIKICHHUS,
HMHTEPECHI JPYTUX apryMeHTaIlui CBOCH MO3UIINY;
Y4aCTHUKOB,; - CYIIHOCTHBIC XapaKTEPUCTUKU U
YK-3-3. AHanusupyetr | THUIOJIOTHIO JIHJCPCTBA;
BO3MOJKHBIE - (hakTOpbI 3PPEKTUBHOTO
IIOCIICACTBUS JINYHBIX JIMACPCTBA.
JIEACTBUIA B Ymern:
COIMATHLHOM - 3¢ (heKTHBHO B3aUMO/IEHCTBOBATh
B3aMMOJICHCTBUU U C IPyTUMH 4YJICHAMH KOMaH/IbI, B
KOMaHJIHO# paboTe, u T.4. y4aCTBOBaTh B OOMEHe
CTPOMT MPOJIYKTHBHOE nH(pOpMaIuei, 3SHaHUAMH U
B3aMMO/ICHICTBUE C OTIBITOM, M MPE3EHTAIINU
Y4eTOM 3TOr0; pe3ysbTaTOB PabOThl KOMAH/IBI; -
VK- 3.4. TUTAHUPOBATh, OPraHU30BBIBATH U
OcylecTnisier 0OMeH KOOPJMHHUPOBATH PA0OTHI B KOJI-
nHpOpMAaIUECH, JIEKTHBE;
3HAHUSMH U OIIBITOM C - IO/IJIEPIKUBATH B KOJUICKTHBE
YJICHAMU KOMaH/IbI; JENOBYIO, IPYKEIOOHYIO
OIICHUBACT UJICH aTtMocdepy.
JIPYTUX YJIEHOB Baanern:
KOMAaH/IbI IS - METOJTUKOM BOCITUTA-
TTIOCTHXKCHHUS TEIHLHOM pabOTHl, OCHOBHBEIMH
ITOCTaBJICHHOMU I1CTIN; OpUHIHUITIAMA
VK-3.5. Cobnronaer JIeSATEIILHOCTHOTO TTO/IX0/1a, BUJIAMHU
HOPMBI 1 " IpucMamMu
YCTaHOBJIEHHBIE COBPEMCHHBIX IEJArOrn4eCKux
MpaBuia KOMaHIHOM TEXHOJIOT Ui,
paboThL; HeceT
JUYHYIO
OTBETCTBEHHOCTH 32
pe3ynbTar.
Ilpogheccuonanvnvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUICCHUS
K-2 CrocodeH ncnoJib30- MK-2.1. 3naer 3HaTh:

BaTb COBPEMCHHYIO

TCXHUYCCKNUC TaHHBIC

- TPUHIHUIBI pabOTH COBPEMEHHBIX




anmnaparypy npu
npOBenemm Hay‘l-Hle
HCCJIeI0OBaHUIA.

COBpPEMEHHOM
XUMHYCCKOU
arnmnapaTypsl, ¢ IEJIbI0
MOJTYYCHUS
JIOCTOBEPHBIX
Pe3ynIbTaTOB HAYUYHBIX
HCCIIeJOBaHUM

IK-2.2. Ymeer
HCII0JIL30BATh
COBPEMEHHYIO
anmnaparypy mnpu
MPOBEJICHIH HAYYHBIX
HCCITeJOBAHUM

IIK-2.3. Baageer
0a30BBIMH HAaBLIKAMU
HCII0JIb30BaHMS
COBPEMEHHOU
anmnapartypsl MpH
MPOBEJICHAH HAYYHBIX
HCCIIeJOBaHNM.

aHAMTUYECKUX TPUOOPOB;

- TECOPETUYECKUE OCHOBBI
XUMHYECKUX, (PU3UUECKUX, (PUZUKO-
XMMHYECKUX METOJIOB aHAJIN3a,

- IPUHIIMITBL PA0OTHI COBPEMEH-HBIX
aHAJTUTHICCKUX ITPHOOPOB,
WCTIOJIb3YEMBIX TIPH MPOBEACHUU
COOCTBEHHBIX HAyYHBIX UCCIIEIO-
BaHUM.

Ymern:

- MOJIy4YaTh M UHTEPIIPETUPOBATH
AHATUTHYCCKUN CHTHAJ ITPH
MPOBEICHIH aHAJIH3a,

- IPOBOAMTH OTOOP U MOATOTOBKY
npo0 K aHaJu3y, IPUMEHSITh
COBPEMEHHYIO amaparypy

MIPH aHAJIU3E CIIOMKHBIX

M0 XUMHUECKOMY COCTaBy
00BEKTOB, OCYIIIECTBIIATH
MaTEeMaTHYECKYIO

00paboTKy MOJTyUYECHHBIX
IKCTIEPUMEHTAITbHBIX

JIAHHBIX, HHTEPIPETUPOBATh
IIOJIy4YEHHBIE PE3yJIbTaThl
HCCIIEJOBAHMNM;

- UCTIOJIb30BaTh HHCTPYMEHTAITb-
HbIE METOJIbl aHAJIN3A [IPU IPO-
BCACHNHU HAYUYHBIX I/ICCHGI[OBaHI/If/‘I.
Baangers:

- HaBBIKaMU pabOTHI HA COBpeE-
MEHHOM aHaAJIUTHYCCKOM
obopynoBaHuy;

- HaBBIKaMU pabOTHI Ha
COBpPEMEHHOM anmnapaTrype

IIpU NMPOBCACHUN XUMUUYCCKUX
9KCIIEPUMEHTOB;

- METOAMU PETUCTPALIUUU
00pabOTKHU pe3yJIbTaTOB
XUMHUYECKHX SKCIICPUMEHTOB
HaBBIKaMU pabOThI HA COBPEMEHHOM
arnmnaparype Mnpu npoBeIeHUH
COOCTBEHHBIX HayYHBIX
WCCIICOBAHUMN.

2. OueHnBa}me BBINMOJTHCHUSA IMPAKTHYCCKUX 3aJaHuH

4-0annibHaA Moxa3arenu Kpurtepun
HKaJja
(ypoBeHb
OCBOEHUSI)
OTan4HO 1.Tlonnota BbInodHe- | CTyneHTOM 3a7laHue peLeHo
(TIOBBIIIEHHBIH HUS IPaKTHYECKOTo | camocroATensHo. Ilpu  sTtom  cocraBieH
YPOBEHbB) 3aJlaHus; IIPaBWJIBHBIN aJITCOPUTM PELICHUS 3aaHusl, B
JOTMUYECKUX  PacCyKICHMsAX, B BbIOOpE




Xoporo
(6a30BbIi
YPOBEHB)

VY 10BE€TBOPUTEINH
HO
(moporoBbIit
YpOBEHbB)

Heynosnersopure
JBHO
(YpoBeHb HE
chopMHpOBaH)

2. CBOEBpPEMEHHOCTh
BBITIOJIHEHMS 3a1aHU;

3. IlocnenoBarenbHOCTE
u paIoHaTbHOCTh
BBITIOJTHEHMS 3a/1aHU;

4. CaMOCTOSITEILHOCTh
peIIeHUS;

5.nT.m.

dbopMyn U peleHnu HET OMMOOK, TOJydeH
BEPHBIN OTBET, 3a7aHue peLIeHo
palMOHATBHBIM CIIOCOOOM.

CTyIeHTOM 3aJaHue PEIICHO C IOJICKAa3KOH
npernogaBarens. [lpy  3ToM  cocraBiieH
MIPABWJIBHBIN aJIFCOPUTM PEIICHUS 3aaHus, B
JIOTUYECKOM PACCYXKJICHUU U PEUICHUH HET
CYIIECTBEHHBIX OIMMOOK; MPABMIILHO CHEIaH
BbIOOp (dopMyn s pemieHHs;  ecTh
00BSICHEHUE PEIICHHUs, HO 3aJlaHue PEIICHO
HEPAIMOHAIBHBIM CIIOCOOOM WIIH JTOMYIICHO
He Oosiee IBYX HECYIIECTBEHHBIX OIIUOOK,
MIOJTyYCH BEPHBIH OTBET.

Cryaentom 3aJlaHnue perieHo c
nojckaskamu npenonaasarend. [lpu stom
3aJIaHkE TIOHATO MPABUJIBHO, B JIOTHYECKOM
PAcCyXXJIEHUHM HET CYIIECTBEHHBIX OIIMOOK,
HO JONYLICHBl CYIIECTBEHHBIE OIIMOKH B
BbIOOpEe GopMyNnl HIM B MaTEeMaTHYECKUX
pacyerax; 3aJlaHue PEeHICHO HE IMOJTHOCTHIO
WK B OOIIIEM BHJIE.

CTy,Z[eHTOM 3a/laHruC HC PCIICHO.

3. CooTBeTCTBHE H3yYaeMbIX Pa3/ie/oB, pe3yIbTaTOB 00y4eHHsI M OLlEHOYHBIX CPeICTB

Ne KonTponupyemsie paziess Kon xontpomnu- HaumeHoBaHMe OIIEHOYHOTO
/i (TeMbl) TUCIUTUINHBL pyemoii komrie- cpelcTBa
TEeHINH (WU €€
4acTH)
1. [IpenMer M 3agauvl XUMHYECKOU VK-3, IIK-2
TEXHOJIOTHH.
2. |OCHOBHBIE texnosornueckue,  YK-3, I1K-2 cobecenoBaHme
[OHSATHS U OTIPEIEIICHUSL. KOHTPOJIbHAs PaboTa
KOJUTOKBUYM
3. Knaccudukanus ocHoBHBIX|  YK-3, [1IK-2 cobecemoBaHne
POLIECCOB. KOHTpOJbHAas paboTa
KOJUTOKBUYM
4. lO6mme Bompocsr xummueckoif Y K-3, ITK-2 cobeceoBaHUE
e XHOIIOIHMH KOHTpOJbHAs paboTa
KOJJIOKBHYM
5. TeopeTnueckue ocHoBrl|  YK-3, [1IK-2 cobeceoBaHue
XUMHYECKOU TEXHOIOTUH KOHTPOJIbHAs PaboTa
KOJJIOKBHYM




6.. [[Ipou3BOACTBEHHBIE MPOIIECCHI VK-3, I[IK-2 cobecenoBaHue
KOHTpPOJIbHAs paboTa
KOJUTOKBUYM

4. OHEHOYHBIE CPEACTBA JJIsl TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MIPOMEXYTOYHOMN ATTECTAIIUU 11O UTOT'AM
OCBOEHMUSA JUCIIAITJIMHBI

Bonpocul ona cobecedosanusn

1. TeopeTnyeckre OCHOBBI XMMUYECKOH TEXHOJIOTUH, 001IHiA 0030p.
2. 3aKOHBI COXPAaHEHUsI B XUMUYECKON TEXHOJIOTUH.
3. Buapl marepuanbpHOTO OanaHca.
4. IlonydyeHue ypaBHeHUI pabounx JUHUN HAa OCHOBE MaTepHalIbHOrO OaaHca.
5. 3aKOHBI paBHOBECHS B XUMUYECKOM TEXHOJIOTMH. 3HaU€HUE 3aKOHOB paBHOBecHs. OcoOeHHOC-
TH KOHLIEHTPAIIMOHHOI'O PaBHOBECHSI.
6. TeopeTnueckuii BBIBOJI JINHUN paBHOBECHSI.
7. O0u1Me 3aKOHOMEPHOCTH MPOLIECCOB MIEPEHOCa.
8. IloreHnmansl mepeHoca, KOI()(UIMEHTHI B YpPAaBHEHUSX IEpPEeHOCA. 3HAYCHHE 3aKOHOB
HepeHoca B TEXHOJIOTHH.
9. Teopust nogoOust M MoaenupoBanue. Bunbl mogenupoBanus. OCHOBHBIE KPUTEPHH TTOA00HS
B TUJPO/IMHAMHUKE.
10. Metonx 00001IIEHHBIX KOOPINHAT.
11. l'uaponuHamMKKa, OCHOBHBIE 3a/1a4i. [ mapoMexaHndeckre Ipolecchl, o0Imuit 0630p.
12. YpaBHeHHe HEPa3pBIBHOCTH TIOTOKA, BBIBOJ U 3HAUYCHUE.
13. OcHOBHOE ypaBHEHHE THAPOIMHAMMKH, BBIBOJ U 3HaueHUE. OCHOBBI TMIPOCTATHUKH.
14. TlpumeHeHne OCHOBHOTO 3aKOHa THUAPOCTATUKH. YpaBHeHue bepuymiu. CMbICT IBYX €ro
dopm. IIpumeHeHUE B XUMUYECKON TEXHOJIOTHH.
15. IIpuHuMIBl U3MEpPEHHs pacxoja ruApaBIMdYecKUMHU MeToaMu. OCHOBHBIE YCTpOICTBa IS
M3MEpPEHMS pacxoja.
16. YpaBuenwue ['arena-Ilyazeiins. O6macTe mprUMeHEHHUSI.
17. JloxazaTesnbCcTBO NapaboIMYHOCTH paclpeieieHusl CKOPOCTeH B TaMUHAPHOM HOTOKE.
18. CooTHomIeHNE MEXKAY CPETHEH 1 MAKCUMAIILHOW CKOPOCTSIMHU.
19. ConpotuBnenue ABKEHUIO B TpyOax. YpaBHenue Jlapcu.
20. 3aBucuMocTh K03 (puIIMeHTa TPEHUS U COTTPOTHBIIEHUS OT CKOPOCTH.
21. Pacuer TpyOoIipoBO10B. BHEIIHSS rHIpOAMHAMUKA.
22. 3agada o0TEKaHUs TBEPJIBIX TEN KHUIKOCTBIO.
23. OCHOBHBIE KPUTEPHUH 10100, DMIIUPUUECKUE 3aKOHOMEPHOCTH.
24. ConpoTHBIICHHE ABIKEHHIO B BSI3KOM cpezie. 3akoHbl CToKcA.
25. O6001IeHHOE YpaBHEHNE OCAXKACHUS B KPUTEPHAIBLHOU (popme.
26. YpaBuenue Toneca.
27. HeogHOpOAHBIE CHUCTEMBI, XapaKTEPUCTHKA, OCHOBHBIE CIOCOOBI pa3leleHus. Y4er
CTYIICHUSI CYCIIEH3UU MPU OTCTauBaHUU.
28. OcHOBHBIE TUIBI OTCTOMHUKOB. [IpuMmep pacuera 171t OTCTOMHHUKA.
29. lleatpudyruposanue. dakrop pasaeneHus. Pacuer qaBieHus Ha CTCHKHU IICHTPUYTH.
30. [IpuHUIMOBI pacyeTa BpeMeHH LeHTpudyrupoanus. CenapaTopbl, HUKIOHBL.
31. Teopus B3BEIIEHHOTO CJIOS.
32. [IpuMeHeHre B TPOMBIIIJICHHOCTH.
33. Bepaxxenue kpurtepusi PeitHombica yepes3 pa3Mepsl 4aCcTUIl B CKOPOCTh CPebl B CBOOOTHOM
ceueHunH anmnapata. MoauduuupoBaHHbIN KpuTepuit Peiinonpaca.
34. Ilpomecc ¢unbTpoBaHMs, OCHOBHBIE ypaBHEHHS. [IpakTuyeckoe ompeneneHrue KOHCTAHT
YpaBHEHHS U YACTbHBIX COMPOTUBIICHUN OcaKa U GUIBTpA.



35. OCHOBHBIE KOHCTPYKIIUU MPOMBIIUICHHBIX (PUIBTPOB.

36. Tennoble mnpoueccel. 3HaueHue. OcHOBHbIE cHocoObl nepenaun Temiaa. OCHOBHOE
ypaBHEHHE TEIUIONEpeaay, XapaKTepHbIH TemreparypHbelid mnpoduib mporecca. CMbIch
koa(duimenTa Teronepeaadn.

37. TennonpoBOHOCT. Y paBHEHUE JJIs TUIOCKON CTEHKH.

38. B3auMOCBs3b NOHATHH TEIUIONPOBOAHOCTh U TEPMUUYECKOE COIIPOTUBIICHHE.

39. TemnonpoBOJHOCTh MHOTOCIIOMHOM MIIOCKOH cTeHKHU. TernaonpoBoJHOCTh IMIHHIPHYECKON
CTCHKHU.

40. TlonsTHe cpenHEH MOBEPXHOCTH TEINIOOOMEHAa B OSTOM Ciydae. emionpoBOJAHOCTD
MHOTOCJIOMHOM IUIMHIPUYECKON CTCHKH.

41. KonektuBHas Tteriootaada. CMeica kodd¢uipenta terooraadyd. OCHOBHBIE TEIJIOBBIC
KPUTEPUU OJ00MSL.

42. XapaKkTepHble KpUTEpUaAIbHbIC YPaBHEHHUS.

43. Terutonepenaya nNpy NOCTOSHHON TeMIIEpaType TEIIOHOCUTENEH.

44. YpaBHEeHHUE aIIMTUBHOCTH TEPMUYECKUX COMPOTHBICHUS. Boipaxkenue s kodddunmenra
TEIUIONEPEIauH.

45. PaznuyHble CXEMbl TEIUIOOOMEHA: MPOTUBOTOK M MPSAMOTOK; CXEMbI C IOCTOSIHHBIMU U
IIEPEMEHHBIMU TEMIIEPATypaMHy TeIuIoHOcUTenel. [Ipumepsl yCTaHOBOK.

46. Temnonepenaya Hpu TMEPEMEHHBIX TEMIIEpAaTypax TEIUIOHOCHTENEeH. BBIBOJ BeIMYMHBI
CpeaHer IBUXKYILEHU CUIIBL.

47. OnpeneneHue CpeJHUX TEMIEPATyp TEMIOHOCUTEEH.

48. T[IpoMblluIeHHBIE CIIOCOOBI MOABOJA U OTBO/IA TEILIA.

49. OcHOBHBIEC XapaKTEPUCTHKH TEIUIOHOCUTENeH. OCHOBHBIE THITBI TEINIOOOMEHHUKOB.

50. Knaccudukanuss maccooOMeHHbIX mpoueccoB. OCHOBHOE YpaBHEHHE Maccollepeaydu.
Cwmbicn kordduireHTa Maccorepeaadm.

51. OcobeHHocTH ompeneneHus ABIKYLIMX CWI Tpu  Maccomepenade. KoHBekius u
Maccootnaya. CMbICT KO3 PUIIMEHTA MACCOOTIAuH.

52. OcoOGeHHOCTH PO ML U3MEHEHNS KOHLIEHTPALM [T Pa3IMYHbIX CIydaeB.

53. Beipaxkenue koddpuimenTa Macconepeaadn depe3 KodhGUIMEeHTH MaCCOOTIauH.

54. OcHOBHbIE KpUTEPUH 1101001 B Ipolieccax MaccorepeadH.

55. Ileperonka u pektudukanus. Y paBHeHUs pabounX JUHUM Mpoliecca peKTHPHUKALIH.

Ilpumepnulit Komnaekm 3a0aHuil 0711 KOHMPOALHBLIX pAdOmM nO OUCYUNIUHE
«Xumuueckan mexunonozusn»

Bapuanm 1

1. Beicota nopuctoro cios 0,5 M, mmoTHOCTh yactuil 1600 Kr/m° , TIOpo3HOCTh 35%. Brruncnuth
TUIPABINYECKOE COMTPOTUBIICHHE TOPUCTOTO CIIOSL.

2. [Toxazanus BoAstHOTO BakyymeTpa 272 mm. KakoBo fnaBieHue B anmapare, eciau arMochepHoe
nasnenue 750 mm pr. cr.? [InotHOCTB pTYyTH 13,6 r/em’,

3. IIpu kakoil CKOpOCTH JBMKEHUS CTEKJIIHHOTO IIapuka nuamerpoM 1 mm B Boje mnpu 20°C
o0TeKaHHe MOYKHO CUUTATh JJAMUHAPHBIM?

4. Topsuuit pacTBOp oxJaxaaercs B xojoauwibHuKe Bojoi oT 90 C go 50 C. Oxnaxnparomas
BOJa HArpeBaercs OT 10°C o 30°C. Berumcants CPEIHIOI0 PAa3HOCTb TEMIEpaTyp
TEIUIOHOCHUTETICH.

5. [laBnenue B OyThUIKE C ra3upoBaHHON BosoM 3 aTM. KakoBa KOHIIEHTpAIMsl YTIEKHCIOro ra3a
B BoJie, ecnii koHcTaHnTa ['enpu 1500 atm?

Bapuanm 2



1. KakoBa TemnonpoBOJHOCTh M30JISILMU W3 ABYX CJIOEB: 3 c¢M JepeBa U 1 cM mneHoruiacra?
VY nenpHbIC TerIonpoBoAHOCTH cooTBeTcTBEHHO 0,20 BT/(M rpax) u 0,05 B1/(M rpan).

2. Koodduiment MaccooTnaun aMmmuaka B Bosayxe 0,68 (r/c)/(m? mMoib/Mois). Konuentparus
ra3za B Bozayxe 5 % (00.). KakoBa KOHIEHTpalusi y MOBEPXHOCTH PAacTBOPA, €CJIH IJIOTHOCTD
MaccoBoro motoka cocrasmsier 0,01 (Mob/c)/m>?

3. Kosdduumentsr MaccooTaauu mnpu MOIJIOMIEHUU Ta3a KHUJIKOCTHIO PaBHbI COOTBETCTBEHHO
0,4 (r/c)/(M2 mons/monb) u 0,01 (r/c)/(M2 1/r). Koncranra paBHoBecus 0,1 (Moyb/MOmb)/(T/T).
Brrancnnts ko3 guirieHT Maccornepenayn.

4. Koapdumuentsr Terumoornaun 600 u 1800 BT/M2 rpaj, TEmIonpoBOIHOCTD JKEJIE3HOW CTCHKH
7000 B1/M2 rpaa. Berancauts K03 PUIIMEHT TeTUIONEpeaayn.

5. B abcopbep moctynaer Boaa co ckopocThio 100 JI/MHH ¥ TIPOTHBOTOKOM Ta30Basi CMECH,
conepskamias 50 % (00.) ammuaka, B koiuuectse 1,2 M3 /uac. PacTBop Ha BbIXOJE COAEPKUT 6,8
% (macc.) ammuaka. KakoB coctaB BRIXOASIIEH ra30BOM cMech?

Bapuanm 3

1. Ilpu OpokeHuu KBaca KOHLEHTpauusi yriekucioro rasza jgocruraetr 1 % (macc.). KakoBo
JIaBJICHUE B €MKOCTH, eciu KoHcTaHTa ['enpu 1500 atm?

2. PactBopumocts comu 400 r/m. HawanmpHasi ckopocth pactBopenus 40 (r/c)/m2 . OueHuTh
koddunment nuddysuu, cunras Tonmuny audysunonnoro cinost 10 mxm. 10-9.

3. Monsnble qomu BemecTBa B nBYX kuakocTsax 0,001 u 0,02. Koncranta pasHoBecus 0,01.
[TnoTHOCTH MOTOKA TipH dKcTpakiuu 0,2 Mmmonb/M2 . KakoBbl ko3 puienTs Macconepenaun’?
4. Omnpenenuth K03 puumeHT Macconepeaadu Npy KUIIEHUH BOABI HA OTKPBITOM BO3IyX€, €CIH
3a 1 ¢ ucnapsiercsa 30 r/m%

5. I'opsiunii pactBop B xonoawibHuke oxyaxzaaercs or 90 C no 50 C, oxnaxknaromias Boja
Harpesaetcs oT 5 C 1o 25 C. Kak CHIIBHO pa3in4aroTcs pacXoAbl TEINIOHOCUTENEH?

Bapuanm 4

1. Ilpu kaxkoil MakCHUMaJbHOM CKOpPOCTH TEUEHHUs TJHULEpPUHAa B TPYOKe auaMeTpoM 25 MM
COXpaHsieTcs JJAMUHAPHBIN pexuM? Bs3kocTs riuuepuHa npuHath pasHoi 0,8 Ilaxc; muoTHOCTH
— 1230 kr/m’.

2. Kpyrnyto TpyOy Ha HEKOTOPOM ydacTke AeGOopMUPOBaIM B TPYOy C KBaJpaTHBIM CEUECHHUEM,
COXpaHMB TONIIUHY CTEHOK. Kak M3BMEHUTCS CKOPOCTh HAa TOM ydacTKe?

3. Boia HarpeBaeTcsi B TEINIOOOMEHHUKE OT 10° C 1o 50° C IIpU CPEAHEN TEMIIEPATYPE CTEHKHU
80°C. Kakos KO2(DPUIMEHT TEMJI00TAa4H, €CIIU MMOBEPXHOCTh TeruooomeHa 20 M2, a pacxoj
BoibI 10 11/c?

4. CxopocTb TeueHHus BOJbl IpH cykeHuu TpyOwl yBenuumiack ot 0,2 go 0,9 m/c. Kak
WU3MEHUJIOCH JaBJIeHuE?

5. Temmeparypa B opamxkepee +20 C, na ymune -20 C. Ilepeman TemmepaTypbl B
CaHTUMETPOBOM CTEKJIE 16°C. Kaxos KodpduuueHT Ttertonepeaadn? TemIonpoBOAHOCTD
crekina 0,7 Bt/(M rpan).

Kpurepun oneHKkH oTBeTa CTYAECHTA IIPH BHINOJIHEHHUH KOHTPOJIbHON padoThl

Ouenka TpeboBanus K 3HAHUAM

OTJIMYHO NIPUBEIEHBI IIOJHBIC MPAaBWIBHBIE PEIICHUS, OTBETHl I'PAMOTHO
apryMEHTHUPOBAHBI




XOpOIIO JIOMYIIEHbI HE3HAUYUTEIbHBIE MOTPEITHOCTH IIPU OTBETaX Ha BOIPOCHI,
aprymeHranus Obljia He MOJIHOM

YAOBJIETBOPUTECIBHO B oTBeTrax Ha HEKOTOPBIC BOIIPOCHI AOIIYIICHBI I‘p}76]':>Ie OH_II/I6KI/I, qaCTb
BBIBOZOB HC apryMmCHTHPOBAaHa UJIHW apTYMCHTHUPOBAaHAa HCIIPABUIIBHO

HeynoBierBoputenbHo | OtBeThl Ha 50 u Oosnee % BOMPOCOB OMMOOYHBI, OOJBITHHCTBO
BBIBOJIOB HE apryMEHTHUPOBAHbI HJIH apTyMEHTHPOBAHbBI HEITPABUIHLHO

Tunoeote 60RPOCHL K KOJUIOK6UYMY RO meopemuuecKum
OCHOBAM XUMUYECKOI MEXHO102UU

1. OcHOBHBIE 33/1a4¥ HAYKH O MPOIIEccax U ammaparax.

2. Knaccugukanusi OCHOBHBIX MPOU3BOACTBEHHBIX MPOILIECCOB: 10 COJCPKAHUIO, IO H3MEHEHHUIO
napaMeTpoB BO BPEMEHHU, IO OpraHU3aI1u.

3. 3aKOHBI COXpPAHEHHUs OCHOBHBIX CYOCTaHIMHA B XMMHYECKOW TEXHOJOTHH: MACChl, SHEPTHH,
UMITYJIbCA.

4. 3akoHbl papHoBecHsi. OCHOBHBIC 3aa4l, PEIIAEMbIE ITPU TTOMOIIY 3aKOHOB PAaBHOBECHSI.

5. YcnoBus TepMoAMHAMUYECKOT0 paBHOBecus. [IpaBuio a3 ['ub0Oca.

6. Mexannueckoe M TEIUIOBOE paBHOBecHe. PaBHOBecrme B MacCOOOMEHHBIX MpoIieccax,
XUMHUYECKHH MMOTeHIIUAT.

7. BbIBOJI TEOpETHUECKUX JIMHUN paBHOBECHS Ha MpuMepe 3aKkoHOB ['eHpu u Payns.

8. 3akonsl mepeHoca. [loTeHinansl nepeHoca, rpaJueHThl TOTEHIINAIOB TIepeHoca.

9. O0mmii BUI ypaBHEHHH mepeHoca cyOcTaHnuil. OOMHOCTh KOAPPHUINEHTOB B YpaBHEHHSIX
nepeHoca.

10. 3akons ®uka, @ypbe, HproTOHA (BSA3KOTO TPEHHUS).

11. Teopus momobus wu wmonenupoBaHue. CyIIHOCTH METOJOB  MaTeMaTHYECKOTO
MOJIETTUPOBAHUSI.

12. MopenupoBaHue Ha KONUSAX, MOJENSAX ammapaToB MU HUX dYacTell — ¢uznyeckoe
MOJIETTUPOBAHUE.

13. Cumriekcel, UHBapUaHThl MOA00Us. MoJeanupoBaHUE C HCIOJIB30BAHUEM OOOOIIEHHBIX
KOOpJIMHAT, OCHOBHBIE KpUTEpPUM MOJO0US B THIPOMEXaHMYECKUX mporeccax: PeliHonbica,
O®pyna, Diinepa, ToMOXpoHHOCTH. KpuTepuaabHbie ypaBHEHUS.

Kpumepuu OUCHUBAHUA Omeemoes

KOJ'IJ'IOKBI/IyM CUUTACTCA CIOaHHBIM, CCIIH OTBG‘I&IOH_II/II‘/’I Ja€T JOCTAaTOYHO MTOJTHBIN OTBCT,
MMOHUMACT CBA3b MaTCpHUalia JAHHOTO pa3Jciia ¢ APpYruMu, B Ciiydac 3any,HHCHI/II>'I OTKJIHMKACTCsA
Ha MMOJICKAa3KW U HABOAAIIUE BOITPOCHI. KOJ’IJ’IOKBI/IYM CUHUTACTCA HECAAaHHBIM, €CJIN OTBC‘—IaIOI]_[I/II\/'I
HE MOXCT JaTh Pa3BEPHYTOI'O OTBETA, €MY H HE MOMOratoT NOACKAa3KMN N HaBoAALLMe BONPOCHI.

Tunoewsie 6onpocel K 3ausume no 1ad6opamopHvim padomam

1. DKBUBaJICHTHBII JUaMETp CEYeHMs KaHasla, TpyOONpOBOAA; SKBUBAICHTHBIN JUaMeTp Tena,
YaCTHULBI.

2. OCHOBHOE ypaBHEHHE THAPOJUHAMUKM: CHUCTeMa ypaBHeHUH Oiinepa, ypaBHeHus HaBbe-
Crokca.

3. OcHOBHOE ypaBHEHHUE TUAPOCTATHKY (3aKoH [lackans) u ero mpakTH4ecKoe MpUMEHEHHE.




4. Ypasuenue bepuymiu u ero npumeHenue. Mcreuenre skuIKOCTH U3 OTBEPCTUN pe3epBYyapoB.
5. l'uapaBnuyeckue METOAbI U3MEPEHUSI pacxoa KUAKOCTEH U ra3oB.

6. 'mapaBnuyeckoe CONPOTUBIICHHE TPYOOIIPOBOIOB H aIlapaToB.

7. Ypasuenue Ilyazeiins, ypapaenue Jlapcu. [TpuHIuner pacyeTa MOITHOCTH HACOCOB.

8. 3amaya oOTeKkaHMS >KHIKOCTHIO TBEPHABIX TEJl, OCHOBHBIE KPUTEPUU Momoowms: PeitHonbaca,
Ditnepa, Apxumena, JIsmieHko.

9. OcHoBHbBIE PEXHUMBI OOTeKaHUs. 3aKOHBI TpeHus u ocaxjaeHus Crokca. OCHOBHBIC THIIBI
OTCTOIHHKOB HETPEPHIBHOTO U MEPHUOJUUECKOTO ACHCTBHS.

10. ITpumeps! pacuera orcToiHUKOB. LleHTpudyruposanne. OCHOBHBIE IPUHIIMITBI, HA3HAYCHHUE.
11. enTpobexHoe yckopeHnue. @akTop pasaeiacHusl.

12. OcobeHHOCTH pacueTa BPeMEHH IPOIIecca, pacyeT JaBJIICHUS HA CTCHKHU IICHTPU(YTH.

13. OcHOBHBIE KOHCTPYKLIUHU LIEHTPU(YT, CenapaTopoB, LIUKIOHOB.

14. JIBuxeHue KUAKOCTEN U ra30B yepe3 NopucTeie ciou. COnpoTUBIEHUE TOPUCTOTO CIIOS.
15.Koaddumment TtpeHus. MoaudunupoBanHblii  kputepuii  Peiinonbaca.  Ilpomecc
GuIbTpOBaHUS.

16. JIwxkymmue cuibl. CompoTuBieHue ocanka, ¢GuibTpa. YIeIbHOE COMPOTHUBIICHUE.
OU3NYECKUI CMBICIT BETUYHH COTIPOTHBIICHUS (OcaaKa v PriIbTpa).

17. OcHoBHOe ypaBHeHHE GuiIbTpoBaHUS. OCHOBHBIE CHOCOOBI OIpENETCHHUs] KOHCTAHT
¢unbTpoBaHus. OCHOBHBIE CIOCOOBI IEPENayd TEIUIOTHI: TEIUIONPOBOAHOCTh, KOHBEKIUS,
TEIUIOBOE U3ITyYCHUE.

18.3akon Credana-bonpimana. OcHoBHOe ypaBHeHHE Teruionepenadn. Koadoumment
TerIonepeiauu, GU3HIeCKuil CMbICT KoddduiueHTa.

19. IBmwxymiast cuina, CpeHAN TeMIiepaTypHbii Harop. TermmonpoBoaHOCTh. 3akoH Dypre.

20. Y nenbHast TEIJIONPOBOAHOCTD, GU3NYECKUI CMBICH KO3 (DUILIMEHTA TeTIOMPOBOIHOCTH.

21. YpaBHeHHE TEIUIONMPOBOAHOCTH IUIOCKOW CTEHKH. TeruIonpoBOJHOCTh MHOTOCIOWHON
CTEHKHU. Y paBHEHHUE TEIIONPOBOJHOCTH UIMHIPUUECKON CTEHKH.

22. YpaBHEHHE TEIUIOOTIa4d, 3aKoH oxjaxaeHus Hriorona. Koaddunment Temmooraauu, ero
¢usnueckuit cmbicin. OCHOBHBIE KpUTEpUM MOA00Ms TeEIUIOBBIX TpoueccoB: Hyccenbra,
I'pacroda, Ilexne. [Ipumepsl KpUTEpHATbHBIX YpaBHEHUH TEIJIOOTAAYH.

23.Teruonepenaya MpH  TOCTOSHHBIX — TeMIEpaTypax  TEIUIOHOCUTENeH.  YpaBHEHHE
aJ/IMTUBHOCTH TEPMUYECKUX CONMPOTHUBIIEHUH. Teruionepenaya npu nepeMeHHbIX TeEMIEpaTypax
TerioHocuTeneil. CpeqHssa IBMKYILAs CUJIa IIPoLecca, CPEHUN TEMIIEPAaTypHBIA HaIop.

24. Knaccudukarmumss MaccooOMeHHBIX mporieccoB. OCOOCHHOCTH  KOHIICHTPAIMOHHOTO
paBHOBECHsI B  MAacCOOOMEHHBIX Ipolieccax, OIpeJesieHue  HalpaBlIeHHs  Ipolecca
MaccolepeHoca.

25. OcHoBHBIE TpaBWiIa M 3aKOHBI Maccomepenauu. KoadduimeHnTsl Maccomepenaud, HX
(GU3MYECKUH  CMBICI, Pa3MEpPHOCTh; JABWXKYIIWE CHJIBI Macconepemnaund. Koaddurment
MacCOOTAauH, ero GU3NUEeCKUil CMbICH, pa3MepHOCcTh. OCHOBHON 3aKOH MacCOOTauu.

26. Maccomepenadya u (a3oBbIe CONPOTHBIICHHUS. YPaBHEHHWE aTATHBHOCTH (Pa30BBIX
COIIPOTUBIICHUIA.

27. Tleperonka xwuakocted. CrerualbHbIe BHJIBI IEPETOHKH: BBIMMAPKA, MPOCTasl IEepPEroHKa
(BO¥iHAs, TpOHHAs), IEpPETOHKA C BOJSHBIM TapOM.

28.TToHATHE O TEOPETUICCKHUX CTYIEHAX pa3JieIeHHus (TCOPETHUSCKUX TapeliKax).

29. Pextuduxanms. Koncrpykumm pektudukanoHHbIXx ammapatoB. OCHOBBI pacueTa
pekTU(UKAIIMOHHON KOJIOHHBL. PerynupoBaHnue npoiecca peKTHPUKALUY.

30. A6copbrus. Koadduuuentsl macconepenaun npu adbcopOuuu. YCTpOHCTBO M pacueT
abcopOepoB.

Kpumepuu 3auwumot 1a6opamophnvix paoom

Pabora cuntaeTcs 3alIUIIEHHON MPH CIEYIOMUX YCIOBUAX:



- ydacTue B BBINOJHEHUH pabOThl, - MPENOCTaBIEHUE OT4YeTa, O(POPMIIEHHOTO B

COOTBETCTBUH C y4eOHO-METOIUYECKUMH ITOCOOHSIMHU K J1a00OpaTOpHBIM padoTam;

- KpaTKue, HO AOCTAaTOYHO COACPKATCIIbHBIC OTBETHI HaA 2-3 BOIIpOCa U3 IpujIaracMoro

cnucka. [Ipu HeBbImoNHEHNH JTH000T0 U3 TPEOOBAHUI, IEPEUNCICHHBIX BBIIIE, OCTAIbHBIE MOTYT

OBITH 3auTeHBl, HO paboTa He OyAeT CUUTATHCS 3AIUIIEHHON, ITOKa HEe OYAYyT BBHIMOJHEHBI BCE

TpeOOBaHUS.

[Tpy HaNMYMM HE3AIMIICHHBIX J1a00paTOPHBIX paboT, YTO PAaBHOCHIIBHO HETPOXOXKICHUIO

IPaKTHKyMa, 00Y4arOIUIACS HE JOITyCKAeTCs 10 IK3aMEHa.

agblrwn
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24.
25.
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Hepeueub 60NPOCOB K IK3AMEHY

ChbIpbe XMMHUYECKON NMPOMBIILIEHHOCTU. ChIpbe, MPOIYKThl, OCHOBHBIE MaTepUaibl, OTXOIbI.
KomMIiuiekcHoe neronb30BaHUE ChIPbSL.

[Tpuniune! oboramenus ceipbsi. [ poxoTel. I'paBUTAIMOHHOE pa3/ieIeHUe - CyX0e B MOKpOE.
DNEKTPOMArHUTHBIE U AJIEKTPOCTATUUECKUE METOIbI 000TaleHHs ChIpbs. [Ipyrue crnocoOsl.
Bopa B XuMH4€CKO#l TPOMBILIIIEHHOCTH.

DHepreTuka XUMHYECKOW NPOMBINUIEHHOCTH. Wcrounuku sHeprun. Kosdduuuent
UCIIOJIb30BaHUS ChIPbSI.

VYCeTpoiCTBO M HaA3HAYEHUE PEKYIIEPAaTOPOB, PETEHEPATOPOB U KOTIIOB-yTHIIN3aTOPOB.

Craguu TexHojormdeckoro mporecca. OOnmactu mpoTekaHus mporeccoB. DakTopsl,
BIIMSIOIIME HA CKOPOCTH IIpoLecca.

TexHonornueckuii pexxuM. [lapameTpel TEXHOJIOTMYECKOro pexuma. [OMOreHHele U
TreTEPOreHHBIE MPOLECCHI.

Ilepnonnueckre U HempepbIBHBIE Nponecchl. [IoaHOE cMelleHre U HUIeadbHOE BBITECHEHHE.
W3otepmuueckue, wu300apHble, H30XOpHbIE M aauabaTUYecKue TMpolecchl. DHIO - U
HK30TEPMHUUYECKUE MPOLIECCHI.

PaBHoBecue B TexHosmornmueckux npoueccax. KoHcranta paBHOBecus. Brixon mponykra.
Crenenb npeBpalieHus. PABHOBECHBIN U TEOPETUUECKUN BBIXO NMIPOIYKTA.

CkopocTh XMMHUYECKHMX IpoleccoB. J[Bwxkymias cuia mnpouecca. BiusHue mnapameTpoB Ha
CKOPOCTb XUMHUYECKUX peakuuii. Kunetnueckne KpuBble Ul pa3IMYHbIX TUIIOB PEAKIUI.
[lepememmBanue TBEpAbIX pearupyromux BemecTB. CrnocoObl YBEIMUEHUS MOBEPXHOCTH
conpukocHoBeHus. [IpuHuun neictBust OallHU ¢ pa30OpBI3TUBAHUEM JKUAKOCTH, armmapara
0ap0OOTaXHOTO THIIA, arapaTa ¢ MEHHBIM CJI0EM >KHUIKOCTH.

IIpsAMOTOUYHBIE, IPOTUBOTOYHBIE U TIEPEKPECTHBIE MTPOLIECCHI.

Ilepnonnueckue, HEMPEPHIBHBIE U CMEIIAHHBIE POLECCHI. TeXHOIOrHYECKNE CXEMBI.
Karanutuueckue mpoueccsl.

[Ipumenenue, cBOMCTBA U CITOCOOBI TTOJYYCHHS CEPHON KHCIIOTHI.

[TpousBoacTBO quokcuaa cepbl. O0xur komuemaana. Ounctka SOs.

Hutposubiii crmoco6 mnpousBoacTBa cepHOM KHUCHOThl. [lpenmyriecTBO M HEZOCTaTKU.
TexHosornueckas cxema.

KoHTakTHBIH c110c00 MPOM3BOICTBA CEPHOU KUCITOTHI.

Abcopbiust cepHoro anruapuaa. KoHIeHTpupoBaHue CepHOI KHCIOTHI.

CoiicTBa ammuaka. XUMHYECKass W NPUHUUIMUAIBHAS CXEMbl IPOU3BOJCTBA aMMHAKA.
Kounsepcust CHy u okucu yriaepopa.

OuucTKa NpUPOTHOrO U KOHBEPTUPOBAHHOTO T'a30B.

Paznienenue KOKCOBOTO ra3a METOAOM IITyOOKOT0 OXJIaKICHHUS.

Teopernueckre OCHOBBI CHHTE3a aMMHUAKA.

[TpompblIeHHbIE CIOCOOBI MOTYYSHHSI aMMHaKa.
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ITpon3BoacTBO a30THOM KuCiOThl. KoHTakTHOE OKMcieHne ammuaka. OKHUCIEHHE OKUCH a30Ta
JI0 IBYOKHCH a30Ta U aOCOpO1IMsI IBYOKHCH a30Ta BOJIOM.

[Tpou3BOACTBO KOHIIEHTPUPOBAHHOM U pa30aBICHHOM a30THOM KUCIIOTHI.

Munepanbabie ynoopenus. Knaccuduxanus. Ponb ynoOpenuid.

®dochopubie ynoopenus. [IpousBoactso nmpocroro cynepdocdara.

HenpepsiBHBIN crioco0 mpon3BoacTBa cynepdocdara.

[TpousBoacTBO (hochopHOI KMCIOTHI M IBOMHOTO cynepdocdaTa

[Tpon3BOACTBO KOHLIEHTPUPOBAHHBIX (POCHOPHBIX yI0OpEeHHMI

Kanwuiineie ynoopenus

A3zotHble ynobpenus. [Ipon3BoacTBo ammuauHoi cenuTpbl. Cxema mpoiecca

[TpousBoacTBO KapOamuaa (MOYEBUHBI) U Cylb(aTa aMMOHHUS.

Kanuiiaple ynoopenust

Texnonorust cunukaroB. Ortpaciy, 1osiydaeMble NpoayKThl. ChIpp€  CHJIMKATHOMN
MPOMBIIIIICHHOCTH.

IIpon3BOACTBO KEPAMUKH

Bsoxymue BemiectBa. Tumbl. Bo3gymiHas u3BeCTh, TMIICOBBIE U MarHe3WalbHBIC BSKYIUE
BELIECTBA.

['unpaBnuyeckue BSXKYIINE BEIIECTBA

Kucnoroynopssie BsKylue BEIIECTBA.

Crexkno. CocraB. CbIpbe AJi IPOU3BOJCTBA CTEKJIA.

TexHonorus mpou3BOJICTBA CTEKIIA.

MeTo/1p1 TPOU3BOJICTBA CTEKOI

[TonsTne o metasypruu. [lonsatue o pynax. MeToibl BbIIEICHUS METAIUIOB U3 PYA.

TonauBO U OTHEYNIOPHBIE MaTEPUAIBI

OcHOBHBIE CBOMCTBAa METAJJIOB U CIIJIABOB

Mertamnyprusa antomunus. CpoiictBa amoMuHusA. Ceipbe. HapogHOXO03MMCTBEHHOE 3HAYECHHE
AIIOMHUHHUS U CILIaBOB.

ITpon3BOACTBO aTIOMUHUSA IIEKTPOJIN30M TIIMHO3EMA

Mertamnyprus uyryHa. Ceippe. MeTaiumyprudeckue mneyu. Y CTpOHCTBO JOMEHHOU MU H.
BelnnaBka 4yryHa B JOMEHHOM TICYH.

TeopeTnueckre OCHOBBI JIOMEHHOI'O IIpolecca. XapakTepUCTUKAa YyryHa M JIOMEHHBIX
(beppocmiaBoB.

Meramnyprus cranu. beccemepoBCckuil mpolecc MpoOnu3BOJACTBA CTANIH.

Mertannyprus crani. ToMacoBckHii crioco0 MpoU3BOJCTBA CTAIH.

MapreHoBckuii npouecc npousBozcTBa cranu. [Ipeumymiectsa ero. [IpousBoactso cranu B
IIEKTpOIEYax

Kparkas xapakrepuctuka cranei. Jlernpyroniue snemeHTsl. [Ipumenenue cranm.

['oproune BemecTBa. EcTeCTBEHHOE M MCKYCCTBEHHOE TOIUIMBO. XapaKTEPUCTHKA TBEPIOTO
torunBa. Pabouee TornBo. TenmnoTBopHas cnocOOHOCTh TOILIMBA.

Pa3BuTHe KOKkCcOXMMHUECKHX IporieccoB. COCTaB M CBOMCTBA KOKCA.

ChIpbe 119 KOKCOBaHUA.

[Tponecc kokcoBaHUs. XUMHU3M M (PU3UKO-XUMHUYECKasi XapaKTePUCTUKA Ipoliecca.
YeTpoiicTBO KOKCOBBIX OaTapeil. PaboTa KOKCOBBIX OaTapei.

3arpyska 1 BBITpYy3Ka KOKca U3 KOKCOBBIX OaTapei.

VYnaBnuBaHue JETY4YUX MPOAYKTOB KOKCOBaHUS U MepepadOoTKa KAMEHHOYTOJIbHOM CMOJTBI.
[TonmyxokcoBanue yris. Haznauenne. OCHOBHBIE TEXHOJIOTUYECKUE PELLICHHUS.

["a3udukarys TBEpOTO TOILIHBA.

Hedts. O6mas xapakrepucTuka. YTIeBOIOPOIHBIN U (PPaKIIMOHHBIN COCTaB HEPTH.

Metonpl mepepabotku Heptm u HedrenpomaykToB. Dusmueckue Meroanl. Cxema ABT
(armochepHO-BaKyyMHOH TpyOUaTKH).

XUMHYECKHE METOAbl TepepaboTku HedTH. XHUMH3M Mporecca. BimsHue pa3IuyHBIX
(akTOpOB Ha mporecc.

XapakTeprucTUKa OCHOBHBIX XMMHUYECKUX MPOIIECCOB
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Hpumepbt IK3AMEHAUUOHHbBIX ounemos

WHI'YIICKHA T'OCYJIAPCTBEHHBIIA YHUBEPCUTET

IK3aMeHALMOHHBIN Omier Ne 1

ITo xypcy «XMMHYECKAsI TEXHOJIOT U

IJIS_CTYAEHTOB 3 Kypca CHeNMAJbHOCTH «XHMMHS)

Bomnpocel. 1. Ilpuniunel oGoramieHus CbIipbs. ['poxoTel. ['paBUTAIMOHHOE pasieieHue -
CyX0€ U MOKpPOE€. DJIEKTPOMArHUTHBIC M DJIEKTPOCTATUYECKUE METOJbI OOOTAIICHUS CHIPHS.
Hpyrue crocoOsbl.

2. CpoiicTBa amMMmHaka. XUMHUYeCKas W NPUHIMIHAAIBHAS CXEMbl IPOM3BOACTBA aMMHAKa.
Kounsepcust CHy u okucu yraepopa.

3. VYiaBnuBaHUE JICTyYUX IMPOJTYKTOB KOKCOBAHHSI U TIepepabOoTKa KAMEHHOYTOJILHOM CMOJTBI.

buner paccMOTpeH 1 YyTBEpXKICH Ha 3aceqaHuH Kaeapsl

3aB. xadenpoii, mpodeccop A.M.Canamos

UHT'YIICKUN FOCYl[APCTBEHHI)Iﬁ YHUBEPCUTET
IK3aMeHAUMOHHBIN Omier Ne 2

ITo kypcy «XumMHMUYeCKasi TEXHOJIOTHSA»

AJiIsE CTYVACHTOB 3 Kypca CHHCUMAJBbHOCTH «»

Bonpochl. 1.Cragum TexHomormueckoro mporecca. OOMacTH TPOTEKAHUS TIPOIECCOB.
@DaxTOopHkl, BIUSIONINE HA CKOPOCTH MpoIiecca.

2. ®ochopubie ynoopenus. [IponsBocTBo nmpocroro cynepdocdara.

3. Toproune BemecTBa. EcTecTBeHHOE U HCKYCCTBEHHOE TOIUIMBO. XapaKTEPUCTHUKA TBEPIOTO
tornBa. Pabodee TorumBo. TemmoTBopHas CIIOCOOHOCTH TOTIITHBA.

buner paccMOTpeH U yTBep:kJieH Ha 3acelaHu| Kadeapbl

3aB. kadenpoii, mpodeccop A.M.CanamoB

I(pumepuu OUEHKU omeema HA IK3AdMEHe

4-0annpHast 1IKaia [TokazaTenu Kpurepun
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(ypoBeHb
OCBOCHHS)

OTnn4HO
(OBBILLIEHHBIH
YPOBEHD)

Xopo1iio
(6a30BBIH
YpOBEHbB)

Y 10BETBOPUTETD
HO
(moporoBbIit
YpOBEHbB)

HeynosnerBopure
JIBHO
(ypoBeHb HE
chopmMupoBaH)

o

IlonHoTa w3IOKEHUS
TCOPCTUUCCKOTO
Marcpuala,

. ITonaoTta "

MPaBWIbLHOCTh
perieHus
MPAKTUYECKOTO
3a/1aHus;

. IIpaBunbHOCTH W/MITU

apryMEHTUPOBAHHOCT
b U3JI0KCHUS
(mocneaoBaTeNbHOCTh
JIEHCTBHI ),

. CaMoCTOSTETBbHOCTD

OTBETA;
KynbTypa peun;

. U T.O.

CTyneHTOM JaH TIOJHBIM, B JIOTHYECKOM
MOCIICOBATEIPHOCTH PA3BEPHYTHIA OTBET
HAa TIOCTaBJEHHBIH BOMpPOC, TI/A€ OH
MPOJICMOHCTPHUPOBAI 3HAHHS TIpEeaMETa B
MIOJITHOM 00BbeMe Y4eOHOM MpOTpaMMBI,
JIOCTaTOYHO rIyooKo OCMBICITUBACT
JTUCIUILIAHY, CaMOCTOSITEIIbHO, u
HCYEPIBIBAOIIIC OTBEUAET Ha
JOTIOJTHUTENIbHBIE ~ BOMPOCHI,  MPUBOAUT
COOCTBEHHBIE TPUMEPHI MO MPOOIEMATHKE
MOCTaBJIEHHOTO BOIpOCa, pemmn
MPEIUIOKEHHBIC TPAKTHYSCKUE 3aJaHus 0e3
OIIMOOK.

CryaeHTOM JaH pa3BEpHYTBHII OTBET Ha
IIOCTaBJICHHBIM  BOIPOC, TIAE€  CTYACHT
JIEMOHCTPUPYET 3HAHUS, IPUOOpETEHHbIE Ha
JIEKUMOHHBIX U CEMMHApCKUX 3aHATHAX, a
TaKKe IOJYyYEHHBIE MIOCPEACTBOM U3YUYECHHUS
00s3aTeNbHBIX Y4E€OHBIX MAaTEpPHAIOB IO
KypCy, AAaeT apryMEHTHPOBAaHHBIE OTBETHI,
[IPUBOJIUT IIPUMEPHI, B OTBETE IPUCYTCTBYET
CBOOOJHOE  BJAJEHUE  MOHOJIOIMYECKOMN
peYblo, JIOTMYHOCTh U IOCJIEI0BATEIbHOCTD
orBeta. OHAKO JOMYCKAaeTCsl HETOYHOCTh B
OTBETE. Pemnn MIPEAJIOKECHHBIE
[pPaKTUYECKHE 3aJaHusd C HEeOOJbIIUMU
HETOYHOCTSIMH.

Crynentom JlaH OTBET,
CBUJICTEIILCTBYIONINY B OCHOBHOM O 3HAHUH
IIPOLIECCOB n3y4yaemMoit JUCHUTIIUHBI,
OTJIMYAIOIIHUICS HEAOCTATOYHOU TITyOMHOM
U TIOJHOTOW PACKPBITUS TEMBI, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TeOpuH,  ciabo
c(OpMUPOBAHHBIMU  HABBIKAMHU  aHaJIH3a
SBJICHHM,  TIPOLIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHUPOBAHHBIE
OTBETHI u MIPUBONTH TIPUMEPBHI,
HEJOCTATOYHO  CBOOOJHBIM  BIIaJICHUEM
MOHOJIOTHYECKOW PEYbI0, JIOTUYHOCTHIO H
MOCJIEI0BATEIbHOCTBIO OTBETA.
JlommyckaeTcsi ~ HECKOJAbKO  OMMOOK B
CO/IepKaHUU OTBETa u peneHnu
MPaKTUYECKUX 3a/IaHH.

CTyneHTOM JaH OTBET, KOTOPBIA COJCPIKUT
pan CEPhE3HBIX HETOYHOCTEH,
OoOHApY)KWBAIOIIMK HE3HAHUE TPOIIECCOB
n3y4yaeMoi MpeaMETHOMN obnacrtu,
OTJIMYAIOIIMKACS HETITyOOKUM PacCKpBITHEM
TEMbI, HE3HAHHEM OCHOBHBIX BOIIPOCOB
TEOpHH, HeCHOPMHUPOBAHHBIMH HAaBBIKAMH
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aHanM3a SIBJICHHUH, MPOIIECCOB, HEYMECHHEM
naBaTh apryMEHTHUPOBaHHBIC OTBETHI,
c1a0bIM  BJIaJ€HHEM  MOHOJIOTMYECKOM
peublo, OTCYICTBHEM  JIOTUMHOCTH U
MOCJIENOBATENHHOCTH. BriBobI
MOBEPXHOCTHHI. PernieHne mpakTUYECKUX
3aJlaHUid HE BBINIOJIHEHO. T.e CTYIEHT He
CIIOCOOCH OTBETHTH HA BOIMPOCHI JIaXe MPHU
JIOTIOJTHUTEIBHBIX ~ HABOSIIMX  BOIPOCAX
MIPENOo1aBaTes.

METOAUYECKHUE YKA3ZAHUA 1JISA OBYUYAIOIIIUXCA
1O OCBOEHUMIO I CIIMITJIMHbI

JUis ycnemHoro OCBOSHHs JIEKIIMOHHOTO Marepuana OOydaroluecs JOJDKHBI IOCEIaTh
JIEKIMU U KOHCIEKTUPOBaTh UX B CHEHHANbHYIO TeTpaab. OueHb MOJE3HO Mepes TeKylel
JIEKIMEW MPOCMOTPETh MaTepuan npeapiaymei. [Ipy KOHCHEeKTHpOBaHUU CIIENYET 3alUChIBAThH
JUIIb OCHOBHBIE TIOJIOKEHUS, TIOCIEIOBAaTEIIbHOCTh BBIBOJOB 3aKOHOB M YpaBHEHHIA,
BOCITPOMU3BOJUTH HCO6XOILI/IMLIC CXEMbl U PUCYHKH. Ecimu Bo3HmKAaoT BOIIPOCHI 110 YaCTU
MaTepuaia M HET BO3MOXXHOCTH BBIICHUTh HUX Cpa3zy, CIEAyeT OTMETHTh OCTaBIIeecs
HETIOHATHBIM M TIOCTIE JIEKIHUU (B CBOOOJHOE BpeMsi) HAWUTH COOTBETCTBYIOIIMA MaTepual B
auTepatype, IHTepHeTe Win BBISICHUTH y MPENno/iaBaTeisi BO BpeMs MPAKTUUYECKUX 3aHATHH WK
Ha KOHCYJIbTallUuAX.

[Ipy MOArOTOBKE K MPAKTUYECKHUM U JIa0OPATOPHBIM 3aHATHUAM HEOOXOJMMO MOBTOPHTH
TCOPCTUUCCKYIO YaCTh KaK IO KOHCIICKTaM J'ICKIII/II\/JI u y‘~I€6HI/IKaM, TaK ¥ IO COOTBETCTBYIOIICMY
y4eOHO-METOIMYECKOMY MOCOOHIO.

JIaGoparopHasi paboTa IO TETUIOBBIM TPOILIECCAaM MMEET IEThI0 3HAKOMCTBO C MPOIECCaMu
TEII000MEHa, pacyeT MPaKTUUYECKOro U TEOPETUYECKOT0 KO PHUIMEeHTOB Tertonepeaayn. OHa
BKITIOYAET B c€0s1 OTHOCHUTENBHO MPOCTHIE PACUETHBIE CTaUH TEIIOBBIX PAacyeTOB, OTPAKEHHBIE
B TMPAKTUYECKON YacTW STOro paszzenia MUCIUILUIMHBI, a Takke Oojee CIO0XKHBbIE MPUHITUITBI
pacucra, OCHOBAHHBIC Ha KPpUTCpHUATIbHBIX YpaBHCHHAX, ABJIACDH, TaKUM O6p330M,
MEPONPHUITHEM 10 KOMIUIEKCHOMY pAacCMOTPEHHIO BCEH TEIUIOBOM Teopuu B paMKax
XuMHUeckor TexHosnoruu. JlaboparopHas paboTa Mo MaccooOMeHY — 3TO, XOTsSI U YacCTHBIN, HO
OUeHb BAXKHBIM U BECbMa PACIPOCTPAHEHHBIN MPHUMEpP — 3HAKOMCTBO C PEKTHU(HUKAINOHHBIM
nporieccom. OCHOBHOE B paboTe — HaONIOJCHHUS W M3MEPEHHs, pacyeTHas 4acTh JOCTaTOYHO
IPOCTa ¥ HEBEJIHKA 110 00BEMY.

OcHoBHBIE TpeOOBaHUS K O(DOPMIICHHIO OTYETOB IO JJTAOOPAaTOPHBIM padoTaM COAEpKaTCs B
COOTBETCTBYIOIIEM ITOCOOUH.

DK3aMEeH — JTO 3aBepIIaroliee OIEHOYHOE CPEICTBO IO JUCIHIUIAHE, IO3BOJISIONICE
YTOYHHUTHh YPOBEHb YCBOCHHS MaTepuana oOydarouumucs. [Ipu MOAroToBKe K SK3aMEHy, B
o01iemM, peKOMEHYIOTCS T€ e JEHCTBUS, YTO U B CIy4yae JPYIUX KOHTPOJIbHBIX MEPONPHUSTHI:
THIaTenbHAs TpopaboTKa MaTepuana IO KOHCIEKTaM JIeKIH, Yy4eOHbIM u yd4eOHOo-
METOJAMYECKUM TTOCOOHSIM, TPYTUM UCTOYHHUKHA. KpoMe 3Toro, HeoOX0IMMO BEIIETHTH Hauboee
TpyIOHBIE pa3fensl U cHOPMYIUPOBATh BOMPOCHl TMPEMOJABATENI0 K KOHCYIbTAI[UH Mepel
IK3aMEHOM.
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