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1 HOACHUTEJIBHAS 3AIIMCKA

1.1. Heap AMCHUIUVIMHBI: TO3HAKOMUTH CTYACHTOB C COBPEMEHHBIMH TEXHOJIOTMSIMU
IIPOM3BOACTBA HEOPraHMYECKUX WU OPraHMYECKUX BEIIECTB, C OCHOBHBIMU HaIPaBICHUSIMU
pa3BUTHSA MHUPOBOM XUMHYECKON TEXHOJIOTUH, OCBOMTH M OTpabOTaTh HAaBBIKU CTYJACHTOB B
MOJEJIIMPOBAHUH XUMHUKO-TEXHOJIOTUYECKUX ITPOU3BOJICTB.

1.2. MecTo aucuumiuHbl B cTpykrype OOIL:

Jucunmumna «XuMHAYecKass TEXHOJOTHS» OTHOCHTCA K JUCHUIUIMHAM 00s3aTeNbHOM
yacTu obmienpodeccruonanbHOro MoayJis «Xumus» 0soka b1.0.04 (b1.0.04.09).

Jl1s ocBOEHMSI TUCHUIUIMHBI «XUMHUYECKash TEXHOJIOTUS» CTYAEHTHI UCIOIb3YIOT 3HAHUS,
YMEHHUsI, HaBbIKU, CHOPMUPOBAHHBIE 32 BpeMsi 00y4eHHUs Ha MIIQJIIINX KypcaX YHUBEPCUTETA.

JuciumimHa «XuMUYecKass TEXHOJOTHs» TECHO CBSi3aHAa C JAPYIMMM JUCLUIUIMHAMU:
o0meld M HEOPraHMYECKOW XHMMHEH, (DU3NYECKOW XUMHEH, OPraHWMYEeCKOW, aHAJIMTHYCCKON
xumuel. [lpenogaBanue 3TUX TUCHUIUIMH JOJDKHO 0a3MpoBaThCS HAa 3HAHWU 3aKOHOB XUMHH U
3aKOHOMEPHOCTEN NMPOTEKAHUSI XUMUYECKUX PEAKLIUM.

1.3 IucuunjuHa HanpaBjeHa Ha ¢opMuUpoBaHHe CIeIYHIIUX KoMmeTeHuuii: YK-2;
OIIK-1, OIIK-2:

— YK-2. CniocobeH ompeaensaTs Kpyr 3ajad B paMKax MOCTABICHHOW IENH U BBIOMPATH
ONTHUMAJIBHBIE CIIOCOOBI MX PEIICHUs, UCXOAS U3 NEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOIIUXCS
pPecypcoB U OTpaHUYEHUN, HHAUKATOPAMU JOCTHXEHUSI KOTOPOIl SIBIISIETCS:

e VK-2.1. Omnpegensier Kpyr 3ajiad B pamMKax I[OCTaBJIICHHOW II€JIM, OMPENENSICT CBS3U
MEXIy HUMHU

e VK-2.2. Ilpemmaraer cmocoObl pemieHHs MOCTAaBIEHHBIX 3aJa4 M  OXHJAaeMble
pE3yNIbTAThI; OLICHUBAET MPEATI0KEHHBIE CITIOCOOBI C TOYKU 3PEHHS COOTBETCTBHUS LIETH MPOEKTA

e VK-2.3. Ilnanupyer peanu3anuio 3ajad B 30HE CBOEU OTBETCTBEHHOCTH C y4YETOM
UMEIOLIUXCS PECYPCOB U OTPAHUYEHUH, NEHCTBYIOINX TPABOBBIX HOPM

e VK-2.4 BpmonHseT 3agadyd B 30HE CBOCH OTBETCTBEHHOCTH B COOTBETCTBUH C
3alJIaHUPOBAHHBIMU PE3yJIbTaTaMH M TOUYKAMHU KOHTPOJIS, MPH HEOOXOAUMOCTH KOPPEKTUPYET
CIOCOOBI peleHus 3a1a4

e VK-2.5. [IlpencraBiasier pe3yJabTaTbl TMPOEKTa, MpeIJaraeérT BO3MOXXHOCTH HX
UCIIOJIb30BaHUS M/UJIM COBEPIIEHCTBOBAHUS

- OIIK-1. CnocobeH aHanu3upoBaTh U UHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX
HKCIEPUMEHTOB, HAOIIOACHNUN U U3MEPEHUI, MHAMKATOPAMM JIOCTH)KEHUS KOTOPOU SBIISIETCS:

e OIIK-1.1 CucreMaTu3upyer U aHAIU3UPYET PE3YJIBTAThl XUMUYECKUX IKCIIEPUMEHTOB,
HaOJII0/IeHUH, U3MEPEHUH, a TaK)Ke Pe3yIbTaThl paCU€TOB CBOMCTB BELIECTB U MATEPHAJIOB.

e OIIK-1.2 IIpennaraeT MHTENPETALUIO PE3YJIbTATOB COOCTBEHHBIX 3KCIEPUMEHTOB M
pacyeTHO-TEOPETUYECKHX pabOT C HUCIOIb30BAHUEM TEOPETUYECKUX OCHOB TPAAMIMOHHBIX U
HOBBIX Pa3JIelIOB XUMHH.

e OIIK-1.3 @opmynupyeT 3akiIOY€HHsT M BBIBOABI [0 pe3yibTaTaM aHalIM3a
JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX 3KCIIEPUMEHTAIBHBIX U PAaCU€THO-TEOPETUYECKUX padoT
XUMHUYECKON HAIpPaBJIE€HHOCTH.

- OIIK-2. CrnocoOGeH TPOBOJHUTH C COONIOJICHHEM HOPM TEXHUKH O€30MMacCHOCTH
XUMHUYECKHM IKCIIEPUMEHT, BKJIIOUasi CUHTE3, aHAJIU3, U3yYEHHE CTPYKTYpPbl U CBOMCTB BEILIECTB
Y MaTepUaJIoB, UCCIEIOBAHNE ITPOLIECCOB C X YYaCTUEM, HHAMKATOPAMM JJOCTHKEHUS KOTOPOI
ABIISIETCS:

e OIIK-2.1 PaboraeT ¢ XMMHUYECKHMMH BEIIECTBAMU C COOJIIOJICHHEM HOPM TEXHUKHU
0€30MacHOCTH.

e OIIK-2.2 CuHTe3upyeT BelecTBa U MaTepHalbl Pa3HOM MPUPOIBI ¢ MCIOJIb30BaHUEM
UMEIOLINXCSA METOTUK.

e OIIK-2.3 IIpoBOoauT cTaHAApPTHBIE ONEPALUU JUISl ONPEHEIICHUS XUMHUYECKOIO H
¢a3z0BOro coctaBa BEIIECTB U MaTepUaIOB HAa UX OCHOBE.

e OIIK-2.4 HUccnenyer CBOMCTBA BEIIECTB U MAaTEPUATIOB C MCIIOJIb30BAHUEM CEPHUITHOTO
HAYYHOTO 000PYIOBAHMUSL.
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1.4 TlepeyeHp NIJIAHHPYEMBIX Ppe3yJbTaTOB o00y4deHMsl. B pesynbrare u3ydeHus
JUCLUIUIMHBI CTYZEHT JOJIKEH:

— 3HaTb:

* TEOPETHUYECKHE OCHOBBI Oa30BbIX XUMUYECKUX TUCLUILINH;

e CTaHJapPTHbBIC METO/bI MOJYyUYCHHS, UACHTH(PHUKAINN U UCCIIEIOBAaHNUS CBOMCTB BEIIECTB
U MaTepuaioB, paBuiia 00paboTKu U 0QpopMIICHUS pe3yIbTaToB paboThl, HopMbl Th;

e KpyT 33724 B paMKax IOCTAaBJICHHOW LIEIM M BHIOMPATh ONTHUMAJBHBIE CIIOCOOBI HMX
peLIeHUs], UCXOI U3 JEHCTBYIOLIMX MPABOBBIX HOPM, UMEIOILUXCA PECYPCOB U OTPAaHUYEHUH B
OCHOBHBIX HAayYHBIX IPUHLUIIAX U 3aKOHOMEPHOCTSIX XUMUUYECKOI TEXHOJIOTUH;

— Ymern:

e pemaTh TUIIOBbIE Y4YeOHbIE 3aJaud IO OCHOBHBIM (0a30BbIM) XUMHUYECKUM
JUCLHUTUITMHAM; BBIMOJIHATh CTaHJAPTHBIE JeHCTBUS (KiIacCU(UKAIMS BEIIECTB, COCTABICHHE
CXEM IPOLECCOB, CUCTEMATU3aLUs JaHHBIX M T.I.) C Y4ETOM OCHOBHBIX HOHATHH M 0OLIMX
3aKOHOMEPHOCTEH, GOPMYIHPYEMBIX B paMKax 0a30BbIX XUMHUECKUX JUCLIUIUINH;

* IPOBOAUTH MPOCThIE XMMUYECKHE OIBITHI 10 MIPpeIaraéMbIM METOAUKAM;

* OIpeAesnsaTh KPYr 3aJla4 B paMKax [TOCTABJIEHHOM 11€JU, ONPEAEIATh CBA3U MEX]y HUMU
B 00JaCTH KOMILJIEKCHOM MepepaloTKU MOJe3HbIX HCKomaeMbiX. OCHOBHBIE 3KOJOTHYECKUE
po0JIeMbl, BOSHUKAIOIIHME IIPU 3TOM;

— Baaxgers:

* HaBbIKaMH pabOThI ¢ yUeOHOM IUTEPATypOil IO OCHOBHBIM XUMHUECKUM JUCIUIIIMHAM;

e 0a30BBIMH HAaBBIKAMH IPOBEACHUS XUMHUYECKOTO HKCIEPUMEHTa U O(GOPMIICHHS €ro
pe3yJIbTaTOB;

* HaBbIKaMM IUIAHMPOBAHUS peaM3alluy 3a7a4d B 30HE CBOEH OTBETCTBEHHOCTU C yUETOM
UMEIOIUXCA PECYpcoB M OTrpaHUYEHUH, JEHCTBYIOIIMX IPABOBBIX HOPM B OCHOBHBIX
XUMHUYECKHUX IPOU3BOCTBAX.

1.5 O0masi Tpy10eMKOCTh AMCHUILUIMHBI «XHMUYECKas TEXHOJIOIUsS» COCTaBIAET 5
3aueTHbIX equHuLbI (Janee — 3E) (180 gacos).

[IporpaMma mnpenycmMaTpuBaeT M3y4YEHHE MaTepuaiga Ha JIEKIUAX, NPAKTUYECKUX M
nabopaTtopHbIX 3aHATUAX. lIpenycMoTpeHa camocTosTenbHas paboTa CTYIEHTOB IO TeMaM U
paszznenam. IIpoBepka 3HaHMI oCyIIeCTBIsSIETCS (PPOHTAIBHO, HHANBUYATIBHO.

1.6 O6bem AUCHMILUIMHBI U BUAbI Y4eOHOM /1eiTe IbHOCTH

OobeM AUCHHUIIIMHBI 1 BUAbI y‘-leﬁl—[Oﬁ JACATCJIBbHOCTH

Buj yueOHoii padoThl Bcero yacoB Cemectp 5
OO6mmas Tpya0eMKOCTh 180 180
AyIUTOpHBIE 3aHITUS 86 86
Jlexun 34 34
JlaGopaTopHbie pabOThI 42 42
[TpakTHueckue 3aHsTHs 10 10
CamocrosiTenbHas pabora 76 76
By HTOroBOro KOHTPOJIS: 3a4eT
18 9K3aMeEH

2 VYEBHO-TEMATHYECKOE IIVIAHUPOBAHMUE
YuyeOHO-TEeMAaTHUYECKUH ILJIAH
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|. BBenenue. OCHOBHbIE HAYYHbIe NPUHIMIIBI ¥ 3aKOHOMEPHOCTH XMMHYECKOH TE€XHOJIOTUH

Beencnue

[IpenMer XUMHUYECKOM TEXHOJIOTMHU, €ro
3HauYeHHE. XUMHUYECKasi MPOMBIIIJIEHHOCTh KaK
OTpaciib MaTepUaIbHOTO MIPOU3BOJICTBA.
OCHOBHBIE TIPUHLUIIBI XUMHYECKHX
MPOU3BOJICTB.

4

2

2

Jlabopatopuas pabora 1: IlpaBmiia TexHUKH
0€30I1aCHOCTH ITPH BHIMOJIHEHUH J1a0OPaTOPHBIX
pabor. TwumoBele pacdyeTsl B XUMHUYECKOH
TexHosoruu.  Pacuér  martepuanbHOro M
SHEPreTHYECcKOro OajaHca.

OcHoBHbIE Hay4HbIE IIPUHIUIIBL u
3aKOHOMEPHOCTH XMMHUYECKOU TEXHOJIOIUU
XHUMHUKO-TEXHOJIOTHYECKUH ITPOLIECC.
IIponeccsl m  ammaparbl  XMMHYECKOTO
MIPOU3BOACTBA.  TEXHOJIOTMYECKHE  CXEMBI
npou3BoAcTBa. Kartanmuruueckue Ipoueccsl U
anmnaparsl B XMMHUYECKOM ITPOU3BOJICTBE.

[IpaxkTueckoe 3aHATHE l: XHAMHKO-
TEXHOJIOTMYECKUN Tpolecc. TeXHOIO0rnyecKkue
CXEMBI ITIPOU3BOJICTBA.

Jlabopatopnas pabora 2: IlpurortoBieHue
pabounx pacTBOPOB

Coipbe

Bunel ceippsa. KoMIuiekCcHOE HCIONb30BaHME
CBIpbSi M KOMOMHHMpPOBAHHME MPEIIPUSITUH.
[TonroToBka u 00OraneHUe ChIPbsl.

OHeprus

Bunel, wucrounuku sHepruu. PanumonanbHoe
WCTIOJIh30BaHUE dHEpruu. HoBbIE BUIBI SHEPTHH
B XMMUYECKOH NMPOMBIILIEHHOCTH.

Bonma

3HaueHue BOJBI B MPOMBIIUICHHOCTH U B OBITY.
[TpombiieHHass BogonoAroToBka. O6opoTHOE
BojocHaOkeHne. OuYmucTKa MPOMBIINIICHHBIX
CTOYHBIX BO.

JlaGoparopnass pabora 3: OmpeneneHue
KECTKOCTHU BOJIbI U €€ YMATYEHUE

10.

KonrtponbHas pabota: (MaTtepuanbHblii OanaHc;
CBIPBE; BOJIA).

Il. OcHOBHBIE XMMHYECKHE TPOU3BOICTBA




Cepnas kuciora

CBolicTBa CEpHOM KHCIOTBI, CBIpbE Ul €€
npou3BojacTBa. CrocoObl MOJIyuyeHHUs] CepHOU
KUCJIOTHL. [IpOon3BOICTBO CEPHON KUCIIOTHI

[Ipaktuueckoe 3anstue 2: IIpou3BoncTBO
CEpPHOM KHUCJIOTHI

JlaGopaTopHas pabota 4: IlomydeHue cepHoi
KHCIJIOTBI KOHTAKTHBIM CIIOCOOOM.

TexHOJIOrHs CBI3aHHOIO a30Ta

Mertoapsl  cBs3bIBaHMA ~ a30Ta.  AMMHaK.
[Ipon3BoaCTBO BOAOPOAA M a30TOBOJOPOIHOM
cMecu Il CHUHTE3a aMMMaKa. YCTAaHOBKU H
TEXHOJIOTMYECKUE CXEMBI CHHTE3a aMMHUaKa.

A3oTHas KHCJIOTA. Cripbe. duszuko-
XMMHMYECKHE OCHOBBI IIPOM3BOJACTBA a30THOU
KUCJIOTHL. [IpsMON CHHTE3 a30THOW KHMCJIOTHI.

JlaboparopHuas pabora 5: [lonydyenue ammuaka
13 a30Ta BO3AyXa U BOAOPOJA

JlabopaTopnas  pabora  6: [Toyuenue
AMMOHUIHOM CEJIUTPBI

MunepanbpHble y100peHus
[Tpon3BoaCTBO  a30THBIX, (OCHOPHBIX H
KAJIMHHBIX YJOOpEHUH.

DNEeKTPOXMMHUYECKOE IPOU3BOJCTBO
ONEeKTpoau3  BOAHBIX  pacTBOPOB U
pacruiaBoB.  Ilomyuenme — amooMuHMS U3
IJIMHO3EMa. [IpounsBoacTBO MEJIH.
AHTUKOPPO3UOHHBIE MOKPBITHUS.

Jlabopatopuas  pabora  7:  Ilomydenwme
HUKENIEBOTO TMOKPBITUS DIEKTPOXUMHUECKUM
crocooom

10.

Knaccugukarus MetanioB, 3HaYCHUE UX JUIA
HapoAgHoro  xossiictBa. OOmme  crnocoOsbl
nojyyeHus MeTayuioB. Chlpbe B METaJLIypruu.
CIuiaBbl. HpOI/ISBO)ICTBO IIBE€THBIX METAJIJIOB

11.

HpOI/I3BOI[CTBO YyTr'yHa 1 CTaJIA

S

12.

[TpakTueckoe 3aHsTue 3: MeTamnypruueckoe
IIPOU3BOJICTBO

N

13.

CunukaTHasi TPOMBITIUIEHHOCTh

Knaccudukanus  CHIMKATHBIX — U3JEIHM.
[Ipon3BOACTBO KepaMUKH, CTEKJIA, IIEMEHTa:
XUMUYECKHE TIPOLECCHl U TEXHOJIOTUYECKUE
CXEMBI ITPOM3BOICTBA.

14.

Jlabopatopnas ~ pabora  8: [Tomyuenue
JIETKOILJIABKUX CTEKOI

15.

[TepepaboTka TorMBa

Hedtb. ®usnueckue U XMMUYECKHE METOJIBI
nepepabotku HegTH. OpaklroOHHAs] TEPETOHKA.
Pucdopmumr. Kpexunr HepTH u
HedrenpoaykToB. [IpoaykThl mepepabOTKH.




16. JlaGopatopuass pabora 9: KommuectBennoe| 6 4 2
OIpeJIeNIeHUE KUPHBIX KUCIIOT MPU OKUCICHUU
napadurHa
17. Jlabopatopnass pabora 10: Ilomydenue| 6 4 2
YKCYCHOM KHCJIOTBl TUApaTanued kapOuaa
KaJIbIIHS
18. TBepmoe TommmBo 4 2 2
Bunpi, KJ1accuQukanus, COCTaB,
npoucxoxzaenue.  Ilepepaborka  TBepmOro
TOILIMBA.
19.  |OcHoBHO# OpraHUYecKui cunres.| 4 2 2
[IpoMBITIIEHHBIN OPTaHUYECKUM CUHTE3.
HanpaBnenuss B pa3BUTUM OPraHUYECKOTO
cuHTe3a. [Ipon3BOACTBO CHUPTOB U KAay4yKOB.
CuHTE3Bl HA OCHOBE OKCHJIOB YIIIEPOAA.
20. [IpousBoacTBo ® mepepaboTka anerwieHa,| 4 2 2
aleTanbIeruaa, yKCyCHON KUCIIOTHI.
[Tpon3BOJICTBO CTUPOJIA U KApPOJIaKTaMa
21. [Ipaktuueckoe 3anstue 4: IlpombinuieHHbii| 4 2 2
OPraHU4eCKHil CUHTE3
22. Jlaboparopuass pabota 11: Ilonmyuenue mbima.| 6 4 2
KomnyectBeHHOE ~ ompeneneHHe  KHPHBIX
KHCIIOT B MBLIE.
23.  |BBICOKOMOJIEKYIISIPHBIE COCTUHECHHUS 2 2
Knaccudukanus,  cTpykTypa,  CIOCOOBI
nonyyenus. [lomydeHue cMON W IUIacTMace,
BOJIOKOH U 3JIaCTOMEPOB.
24.  |Ilpaktmueckoe 3aHstue 5: IlpomsBoacto| 4 2 2
BBICOKOMOJIEKYJISIPHBIX COETUHEHUIN
25.  |Dx3ameH 18
UTOro 180 34 42 10 76
HNuTepakTHBHOE 00yUueHHe 10 JUCHHUIIIMHE
Bun Popma Kon-Bo
Ne Tema 3ansaTHS MHTEPaKTUBHOTO
3aHSATHS 9acoB
3aHATHUS
1. Bunst CBIPbSL. KommekcHoe JIK IIpocmotp n 2
WCTIOJIh30BaHUE CBIPBS u o0cyxaeHne
KOMOWHUpPOBaHHE NPEINPUATHIA. BUICO(UIBMOB
[ToaroroBka u 0OOTaIICHUE CHIPBHS.
2. JIaGoparophas paboTta 3: JIb PaboTa B ManbIx 4
Omnpenenenne kECTKOCTH BOJBI U €€ rpymmax
yMsT4eHue
3. DHeprusi. Bungr, HCTOYHUKHU JIK Jlexmms-muckyccust 2
SHEPIUH. ParmonansHoe
WCIIONBb30BaHue dHepruu. Hosble
BUIBl DHEPTUM B  XHUMHYECKOM
TTPOMBIIIICHHOCTH.
4. JIaGoparophas pabota 4: [lomyuenue JIb PaboTa B ManbIx 4
CEepHOIl ~ KHUCIOTBI  KOHTaKTHBIM rpymnmnax

CII0COOOM.




5. OcHOBHBIE Hay4YHbIE TPUHIUIBI | JIK Jlexus ¢ ommrOKamMu 2
3aKOHOMEPHOCTH XUMHUYECKON
TEXHOJIOTUHU

XUMHUKO-TEXHOJIOTUYECKU I TTPOLIECC.
[Ipoueccel u anmnaparbl XUMHYECKOTO

MIPOU3BOJICTBA. TexHonOrHYeCcKHe
CXEMbI IIPOU3BOJICTBA.
6. [IpakTnueckoe 3anarue 1: XHUMHKO- I13 Kpyrasiii cTon 2
TEXHOJIOTUYECKUI nporiecc.
TexHonornueckue CXEMBI
IIPOU3BOJICTBA.
7. ITepepaboTka TomIMBa JIK ITpocmoTp u 2
Hedtb. ®usnueckue u XuMu4yeckue o0cyxaeHue
METOBI epepaboTKu HeTH. BUCO(UIBMOB

@pakuMOHHAs EPEroHKa.
Pudopmunr. Kpekunr neptu u
HedTenpoayKToB. [IpoayKTe

nepepadoTKH.

8. JlaboparopHas padota 5: [lomyuenue JIb PaboTa B manbIx 4
AMMOHHUIHOMN CEeTUTPBI Ipynax

9. JlaboparopHast padora 7: [lomyueHue JIb Pabora B MaibIx 4
HUKEJIEBOTO MOKPBITHSI rpyrmnmnax
AIEKTPOXUMHUUYECKUM CIIOCOOOM

10. | JIaboparopHas pabora 9: JIb PaboTa B manbIx 4
KonugectBenHoe onpeneneHue rpymmnax
KUPHBIX KUCIOT MPH OKUCIICHUH
napaduna
UTOro 30

3 COAEP)KXAHUE TEM (PA3JIEJIOB)
I. BBEAEHUE. OCHOBHBIE HAYYHBIE NIPUHIUIIBI U 3AKOHOMEPHOCTH
XUMHUYECKOM TEXHOJIOT'UH

Beeoenue

[Ipeamer XMMUYECKON TEXHOJIOTMH, €r0 3HaueHHe. XMMUYECKasl MPOMBIIUIEHHOCTh KakK
OTpacib MaTePUATBHOTO MPOU3BOACTBA. OCHOBHBIC TPUHITUIIBI XUMUUECKUX MPOU3BOJICTB.

OcHosHble HayuHble NPUHYUNDBL U 3AKOHOMEPHOCIU XUMUYECKOU MeXHOI02UU
XUMHUKO-TEXHOJIOTHYECKHI TTPOILIECC.

[Iponieccsl ©  anmapaTbl XMMHYECKOTO MPOU3BOACTBA. TE€XHOIOTMYECKHUE CXEMBI
npon3BoCTBA. KatanuTudeckre mpoIecchl U anmnaparsl B XAMUYECKOM MPOU3BO/ICTBE.

XUMHUKO-TEXHOJOTUYECKUM Mporiecc. TeXHOIOrMYeCKUue CXeMbl TPOU3BOCTBA.

[TonsiTHe 0 XHUMHKO-TEXHOJOTHYECKOM mporecce. Kimaccudukamms mporeccoB: 1o
($ha30BOMY COCTOSIHHIO, peareHTaM U MPOJIyKTaM PEeakivu, M0 TUIy XUMHUYECKUX PEeaKIuil, Mo
MPUHIIMITY KOHTAKTa pEareHTOB, IO IMapaMeTpaM TEXHOJIOTHYECKOTO peXuMa H JIPYTUM
MPU3HAKAM.

XUMHYECKUE PEAKTOPhl U XUMHYECKHE MPOIECCHI, TPOTEKAIONINE B HUX. | OMOTEHHBIE U
TeTepOreHHBIe TPOIECChl, UX OCOOCHHOCTH. JIBWKymIas cuia mporecca W (aKTOphl ee
OTIPEICTISIOIINE.

PaBHOBecue B xuMuko-TexHojgoruueckoM npouecce. [Ipumenenne npunnuna Jle [latense
JUISL  OTpeNeJICHUs]  MapaMeTpOB  TEXHOJOTHYECKOTO pekuma. PaBHOBECHas  CTENeHb
npeBpaiienus. Beixoa npoaykra.

CKOpoCTh  TEXHOJIOTMYECKUX  mporeccoB. ['omoreHneie  mporeccbl.  OCHOBHBIC
3aKOHOMEPHOCTH TOMOTEHHBIX IIpollecCOB. BrnusHue Temneparypsl U  KOHIICHTPALUU
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pearupymomux BEUIECTB Ha CKOPOCTh IpOLEcca M BBIXOJ NMpoayKTa. MeToasl BO3AeHCTBUS Ha
CKOpPOCTb TOMOI€HHBIX M TE€TEpOreHHBIX mpoueccoB. [IpoekTupoBaHue W MOAECIMPOBAHUE
XUMHUKO-TEXHOJOTUYECKUX ITPOLIECCOB.

Karaimu3 B xumuueckoil mnpomsilUIeHHOCTH. CynIHOCTP W BHABI KaTanu3a. |HUIIbI
KAaTaJIUTUYECKUX  IPOLECCOB:  OKHUCIUTEIbHO-BOCCTAHOBUTENBHOIO  B3aUMOJCHCTBUS U
KHCIIOTHO-OCHOBHOT'O  B3aUMOJICUCTBUSL  BEUIECTBA C  KaTaau3aropoM. ['OMOreHHmld U
TreTEePOreHHBIN KaTaJIu3.

CaoiicTBa TBepAbpIX KaTanu3atopoB. OTpaBieHne Karanu3aTopoB. [IpombllieHHBIE
KOHTAaKTHBIE Macchl. AmmaparypHoe O(QOpMIICHHE KaTaIUTHYECKUX IpoleccoB. KoHTakTHbIE
armaparhl.

OcHOBBl ~ MakpoKMHETHKH. OONacTM  NpOTEKaHUs  MPOIECCOB:  KUHETHYECKas,
mubdy3noHHas, nepexoaHasi. TUITBI TEXHOJIOTUYECKUX CXEM: CXEMbI C OTKPBITOH 1LIETbI0, CXEMbI
C YaCTUYHOM PELUPKYJIALUEN, HUPKYIISILIUOHHBIE CXEMBI.

TexHonornyeckne M TEXHUKO-DKOHOMMYECKHE IIOKA3aTeId XUMHUYECKHX IPOU3BOJICTB:
IIPOU3BOJUTENIBHOCTh U WHTEHCHUBHOCTb padOThl amnmaparoB, BbIXOA NPOAYKTA, KadyeCTBO
TOTOBOTO TMPOJAYKTA, PacXObl MO CHIPbIO, TOIUIMBY, JHEPIHH, CEOECTOMMOCTH MPOIYKTa.
MartepuanbHblii, TEMJIOBOW U SHEPreTUUECKUN OalaHChl B XMMUUYECKOM IPOU3BOCTBE.

[IpaBuna TexHukH O€30MACHOCTU MPHU BBINOJHEHUH Ja0opaTOpHBIX paboT. Tumosbie
pacueTsl B XUMHUECKOW TEXHOJIOTHH. PacuéT MarepuanbHOTO U SHEPTETUIECKOTo OanaHca.

[IpuroTtoBnenue paboynx pacTBOPOB.

Cuipve. Bunsl ceipbia. KOMITJIEKCHOE HCIONB30BaHHE CHIPbSI W KOMOWHHPOBAaHUE
npennpusatuii. [lonroroBka u o0oramieHue Chpbs.

[lonsiTvie 0 cbIpbe, TOTOBOM MIPOAYKTE, IPOMEXKYTOUHOM IPOIYKTE, OTXOJaX U oTOpocax
MIPOU3BOJICTBA.

3amacel cbipbs. [loaroroBka celpbsi K IepepaboTke — copTHpoBKa (Kiaccupuxaius),
U3MeIbUYCHUE, YKpYIHEeHHEe, 00e3BOKUBaHUE, 00OOTallleHuE.

CnocoObl  oOoraimieHust  ChIpbsi:  Kiaccu(HKalysg, TPaBUTAIMOHHOE OOOTaIllEeHUE,
AJIEKTPOMAarHuUTHAs U 3JeKTpocTaTHueckas cenapaius, ¢iaoranus. Tepmuueckoe oOoraiieHue.
Xumuyeckue crnocoObl oboramieHus. PasneneHune ra3oBbIX cMeceld IMOCHIEAO0BATEIbHOU
KOHJIEHCAllUeH,  MOCIe0OBaTeIbHbBIM  HCHApeHHEM,  a0COPOIMOHHO-AECOPOIMOHHBIM U
a7ICOpOITMOHHO-/1eCOPOIIMOHHBIM METOIaAMH.

OcCHOBHBIE TPUHLHUIBI XUMHUYECKOW TeXHOJNOTMH. [IpuHnmn palOHAILHOTO
UCIIOJIb30BaHusl ChIpbsi. KOMIIJIEKCHOE HCIONB30BaHUE ChIPbs. 3aMEeHa MUIIEBOIO ChIPhS
HENUIIEBbIM. be30TX01Has U MaJIOOTXOIHAS! TEXHOJIOTHS.

OHeprusa. Bunpl, MCTOYHUKH HHEPruM, MNPUMEHSIEMOW B XUMHYECKOM IPOU3BOJCTBE
(oHeprust 3JeKTpuYecKas, TelsoBas, XHWMHUYECKas, CBETOBas M sjepHas). DHEProeMKOCTh
XUMHYECKMX  MpOMU3BOACTB. PamnmonanbHoe  ucnosb3oBaHue sHepruu. Kosdduuuent
VCIIOJIb30BaHUs DHEPTHH.

Bopa. 3nauenue BoJibl B MPOMBIIIIEHHOCTH U B OBbITY. [IpoMblisieHHast BOJIONOATOTOBKA.
Ob6opoTHOE BogocHaO)keHne. OUMCTKA MPOMBIIIIICHHBIX CTOYHBIX BOJI.

Hcnonb30BaHre BOJABI B XMMHYECKOW MPOMBILIUIEHHOCTH. XapaKTepUCTUKAa MPUPOIHBIX
BOJ U COAEpXKalluxcsl B HUX Npumeceid. OCHOBHBIE XapaKTEPUCTHKU BOJBI: COJIECOJAEPIKAHUE,
OKHUCIISIEMOCTh U Jp. JKecTKOCTh BOJBI, BpEMEHHasi M IMOCTOSHHAS JKEeCTKOCTh. Pduiznueckue,
XUMHUYECKHE U PU3UKO-XUMHUYECKHE CIIOCOOBI yMsrdeHus Boibl. OOecconnBaHue BOIBI.

TpeboBanusi, npeabsBiIsieMble K KaUeCTBY MUTHEBOM M NMPOMBIINUIEHHOW BOJAbL. OdncTKa
nUTHEBOW BOABI. [OATOTOBKA MUTHEBOM M MPOMBIIUICHHON (TE€XHONOTHYecKoil) Boabl. [lyTu
COKpAILEHHS pacxoja BOJbI B IPOMBIIITIEHHOCTH. O0O0pOTHOE BOIOCHAOKEHUE.

Omnpenenenne xKECTKOCTU BOJIBI U €€ YMATYECHHUE.

I1. OCHOBHBIE XUMHWYECKUE ITPOU3BOACTBA

Cepnas xucnoma. CBONCTBa CEpHOM KHUCIOTHI, ChIpbE U ee Mpou3BozcTBa. CriocoObl
MOJIyYEHUSI CEPHOU KUCIIOTHI.

[TpousBoacTBO cepHoil kucnothl. [lomydenue okcuna cepsl (1V). OOxur komdenaHa Kaxk
IIPpUMEpP FeTEPOr€HHOTI0 HEKATATUTUYECKOIO BBICOKOTEMIIEPATYPHOTO IIPOLIECCAa B CUCTEME «T —



10

». Tumbl 00xuroBeix medeid. [leus «kumsmero cios», ee mnpeumymiectBa. OOmas O4YMCTKA
00XUTOBOTO Ta3a.

[Tonmyyenue cepHOil KUCIOTHI KOHTAKTHBIM crioco0oM. CriennanbHas O4uCTKa 00KUTOBOTO
rasa, ee HaznadeHue. Okuciienne okcuaa cepol (1V) kak mpumep oOpaTUMOTO, TE€TEPOTCHHOTO,
KaTaJIMTHYECKOr0 IMpoliecca. TeopeTHuecKue OCHOBBI oOKkucieHusi okcuma cepbl  (1V).
[Tpumensiemble katanu3aTopbl. KoOHTakTHBIE anmapaThl CO CTAMOHAPHBIM M KUIISIIUM CIOSIMU
karanu3atopa. Xemocop6mus okcuaa cepsl (VI). TeopeTnueckue oCHOBBI BbIOOpa abcopOeHTa.
OnTumanbHble yCioBUs mporecca copOuuu. [IpuHiunuanpHas cxema MPOU3BOACTBA CEPHOMN
KHCJIOTHl KOHTAaKTHBIM CIIOCOOOM M3 KOJTYeaHa.

Cxema npou3BOICTBA CEPHON KUCIOTHI METOI0OM JABOMHOTO KOHTAKTHUPOBAHUSI.

OCOoOEHHOCTH TIPOM3BOACTBA CEPHOM KHCIOTHI IO «KOPOTKOW» CXeMe U METOJ0M
«MOKpOTO KaTaJlh3ay.

HuTtpo3Hslii ciocod mpon3BoACTBA CEPHOI KHUCIOTHI.

OcHOBHbIE TEHJICHIIUU B Pa3BUTHH CEPHOKHCIOTHOTO MPOU3BOCTBA.

Texnonozus cesa3anno2o azoma

MeTtoasl cBsi3biBaHHs a30Ta. AMMuak. [Ipou3BOACTBO BOAOpOAa M a30TOBOAOPOIAHOMN
CMECH /ISl CHHTE3a aMMHUaKa. Y CTAHOBKH U TEXHOJOTMUYECKHE CXEMbI CHHTE3a aMMHaKa.

3HaueHue COEAMHEHHI a30Ta [UIsl HApOAHOTO Xo3siiicTBa. I[IpOMBIIIEHHBIE METOJbI
«CBS3BIBAHUS»  a30Ta  (AyroBOW, NHMAaHAMHIHBIA, aMMHA4yHBIA), WX CpPaBHHUTEJbHAS
xapaktepucTtuka. Cplphbe B MPOM3BOACTBE aMMHaka. MeToJbl MOJyuYeHHUs a30Ta, BOJAOpOJA U
azoroBoaopoanoi cmecu (ABC) mist cunte3a ammuaka. /[BycTaauiiHbli mpoiiecc mpou3BOACTBA
ABC u3 mpupoaHOTo raza KOHBEpCHEH MeTaHa ¢ MOCIeAYIoIeil KOHBepCHel OKCcHIa yriepoaa
(). ITonyuenue a3ora U3 BO3ayXa METOJIOM IIyOOKOT0 OXJaxKAeHUs. [Ipon3BOICTBO BOOPOAA
U3 KOKCOBOTO rasa.

Cunre3 ammuaka u3 ABC kak npuMep KaTaJIUTUYECKOIO IPOLECCA, OCYIIECTBISEMOTO IO
nukIuueckon cxeme. Teopernueckre ocHOBBI cuHTe3a. COCTaB KaTalM3aTropa, KaTaTuTHUYECKUe
snel. [lpenkaranmus, ero HazHaueHuwe. [IpuHIMNMambHAs cXxeMa MPOM3BOJICTBA aMMHaKa TpU
CpeIHEM JaBJIEHUU. YCTPOMCTBO KOJOHHBI CHHTe3a. Vcrmonb3oBaHUE TEIUIOTHI PEAKIMM IS
NOJIepP>KaHusl aBTOTEPMHYHOCTH TPOIIECca.

Azomnas  kucioma. Ceipbe. DOU3MKO-XMMHUYECKHE OCHOBBI IPOM3BOJICTBA A30THOM
KHUCIJIOTHL. [IpsIMOM CMHTE3 a30THON KHUCIIOTHI.

A30THasg KHCIIOTa, €€ CBOMCTBA, INPOMBIIUIEHHBIE COpPTa M 00JacTH MPUMEHEHHS.
OCHOBHBIE CTaJIMH MTPON3BOJICTBA a30THOW KUCIIOTHI M3 aMMHUAKa.

Teopernueckue OCHOBBI OKHMCIEHHS aMMHaka METOJOM H30MpaTEeIbHOTO KaTajausa.
OnTuMasbHbBIC YCIIOBHS OKHUCICHUs amMmuaka 10 okcuja a3ora (I1). YcTpoicTBo KOHTaKTHOTO
amrmapara MOBEpXHOCTHOTO KOHTakTa. IIpuMmeHsiemMble kaTamu3aTopbl. TeopeTHuecKue OCHOBBI
nporeccoB okucieHus okcuaa aszora (ll), mumepusanums u abcopOuus okcuma aszora (1V).
BnusiHre 0CHOBHBIX TapaMeTPOB Ha CKOPOCTH MpOIiecca U paBHOBECUE B CUCTEME.

[IpuHnmnraneHas CXeMa TpPOU3BOJCTBA  pa30aBIEHHOW  a30THOW  KHUCIIOTHI
KOMOWHUPOBaHHBIM MeTOJIoM. [IpenmMyiecTBa MeToa.
[TpousBoacTBo KOHIIEHTPUPOBAHHOM a30THOU KHUCIIOTHL. KonnentpupoBanue

pa30aBieHHON a30THON KHUCTOTHIL. [IpsiMoil cHTE3 a30THOM KUCIOTHI. TeXHOJOTrHYecKas cxema
IPSIMOTO CUHTE3a a30THOM KUCIOThL. OCcOOEHHOCTH Ipolecca.

OcHOBHbIE HaIlpaBJEHUs Pa3BUTHUsI MPOU3BOJICTBA AMMHAKa M A30THOM KHUCJIOTHI U €€
COJIEH.

MunepanvHule y0oopeHus

MunepanbHble cond, ux Bubl. [IpuMeHeHne MuHepainbHbIX cosieil. CriocoObl MOTy4YeHHs
MUHEpanbHBIX conieil. CrmocoOwl mpou3BoAcTBa coneil. JloObiua M mepepaboTka MPUPOTHBIX
couteid (rayuryprus). [Tomyuenne MUHEPaTbHBIX COJIEH W3 MPUPOJHOTO MUHEPATBHOTO CHIPhS WU
JIPYTHX BUIOB ChIphsi. CHUHTETHUECKHUU CIMOCOO MPOM3BOACTBA coyieil. THUIOBBIE MPOIECCHI
coseBoii TexHojoruu. Kiaccudukamus MuHepanbHBIX yaoOpeHuid. Ponab MHMHEpaIbHBIX
yAOOpeHUH, CpenCcTB 3allUThl PACTEHUH U CHHTETHYECKMX KOPMOBBIX J100aBOK B
MHTECHCU(PHUKAIIUU CETbCKOX035IIICTBEHHOTO IPOU3BOCTBA.
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Munepainbhbie ynoopenus. [Ipon3BoacTBo a30THBIX, POCHOPHBIX U KATUHHBIX YAOOPCHHH.

®dochopubie ymoOpenus, ux kinaccudukamusa. DocdatHoe cbippe. CepHOKHCIOE,
dochopHOKMCIOE W A30THOKUCIOE  DPa3NIoKeHHe Tpukajblmidocdara Kak mpuMep
FeTepOreHHBIX HEKATAIMTUYECKUX MPOIECCOB B CHCTEME «T — Xk». [IpOM3BOACTBO MPOCTOrO
cynepdocdara. TeopeTnueckne OCHOBHI MPOLIECCa CEPHOKUCIOTHOTO pa3okKeHus (hropamnaruTa.
Cynepdocdarnas kamepa HempepbIBHOTO jelcTBus. HelTpanuzauus W rpaHyJIupOBaHUE
cynepdocdara.

docdopHas KUCIOTa, CBOMNCTBA U IPUMEHEHUE. DKCTPAKITMOHHBIA U AJEKTPOTEPMUYECKHUM
MeToabl nonydeHust ¢pochoproit kucnotsl. [IpousBoncTBo aBoiiHoro cynepdocdara. Ousuko-
XUMHYECKHE  OCHOBBI  mporecca  (ocPOpHOKHCIOro  pazioxeHus  (TopamaTHUTa.
[TpuHIMIIUaTBHAS CXEMa MPOW3BOJACTBA JBOHHOrO cymnepdocdara OeckaMepHBIM METOIOM.
[Torydyenue KOpMOBOro mpenunuTata ¥ ammodoca. A30THOKHCIIOE pasznoxeHue ¢GochaTHOro
CBIPBSI C TIOJTYYECHUEM CIIOKHBIX yIOOpPEHUH, UX CBOIICTBA U IPUMEHEHHE.

A3zotHple  ynoOpenusi, wux kinaccudukanus. IlpousBoiacTBo HHUTpaTa aMMOHUA,
TEOPETHYECKUE OCHOBBI IPOLECCOB. Vcnonb30oBanue TennoTsl HelTpanu3anuu B peakrope UTH.
[TpuHnMnuanbHas cxema MPOU3BOJACTBA HUTPATa AMMOHHUS C YaCTUYHBIM YIIapUBAaHUEM BOJbI U
0e3ynapoyHbIM METOJIOM.

[Tonyuenne aMMOHUIHOM CEIUTPHI.

[TpousBoacTBOo kapbamuma. CuHTE3 KapbOaMmua Kak TMpUMeEp TeTEpOTreHHOro Ipoliecca,
OCYIIECTBIISIEMOTO TPU BBICOKOM JIaBICHUH. TeopeTHYecKre OCHOBBI Ipollecca CHUHTE3a
kapOamMuia C YaCTUYHOW LHUPKYJSAIHMEH HE TNPOpPEarupoBaBIIMX HMCXOIHBIX  BELIECTB.
[TpuHnMnuanpHas cxeMa Mpolecca. YCTPOWCTBO KOJIOHHBI CHHTE3a - PEaKTopa HJIeaibHOro
BeITecHeHHs. CBOWCTBA M MPUMEHEHHE KapOaMuaa Kak yAOOpEeHHs, KOPMOBOTO TPOIYKTa s
JKUBOTHBIX U CHIPbSI B TPOU3BOJICTBE MOJMMEPHBIX MaTepuaioB. [IpuMeHeHne KUAKoro aMMuaka
B Ka4eCTBE yA0OpeHHs. AMMHAKAaTHI.

Kanuitneie ynoOpenus. Xnopun kanus U OecxJopHble ynoOpeHus. MeTtoasl BbLIETICHUS
XJIOpUAa Kallisl W3 CHIBBUHHUTA - TALTYPTUYECKHd W (IOTAIMOHHBIN. DHU3NKO-XUMHYECKHE
OCHOBBI pa3JefieHUs] CMECH MPUPOJHBIX COJeH METOAOM M30UPATENBHOTO PacTBOPEHHUSL.
[IpuHnunuaneHas cxema npouecca.

Brienenue xnopuaa Kanus U3 CUIbBUHHATA MeToJoM ¢utoTanuu. Cxema npotecca.

Brienenune ximopuaa Kaimusi U3 CHIBBHHUTA U €70 aHAIN3

bruoxumuueckue NpOM3BOACTBA, MX pPOJb B  HApoJAHOM  xo3siiictBe. Tumossle
IIPOMBIIIJICHHBIE OMOXUMHYECKHE TPOIECCHl U MX ammaparypHoe odopmiieHue. [IponsBoacTBo
KOPMOBOTI'0 0€eJKa U3 He(hTepOIyKTOB.

Dnekmpoxumuyeckoe npou3o0cmeo

OnexkTpuyeckass ~ JHEprus, MHCHOJIb30BaHHE €€ B  XUMHUECKOW  TEXHOJIOTHH.
DJEeKTpPOTEePMHUUYECKHE H  DJJCKTPOXMMHUYECKHE  TPOIECChl.  TeopeTHdyecKue  OCHOBBI
IPOMBIIIJICHHOTO 3JIeKTpoiu3a. TeopeTuyeckoe U MpaKTHUECKOe HANPsHKEHNUE TPU AIIEKTPOIIN3E.
[TocnemoBaTenbHOCTE pa3psiia HOHOB B pacTBOpe M paciuiaBe. KoJMUecTBEHHBIE MOKa3aTeln
npoliecca 3JIeKTPOJIN3a - BBIXOJI 0 TOKY M KO (PHUIIMEHT UCIIOIb30BaHUs SHEPTUH.

DNEKTPOXUMHUYECKOE TMPOU3BOJICTBO. DIEKTPOJIM3 BOIHBIX PACTBOPOB M PACILIABOB.
[Tony4yenue amoMuHUS U3 rIMHO3eMa. [Ipon3BoACTBO Meu. AHTUKOPPO3UOHHBIE TOKPBITHS

[Tpon3BoaCTBO XJIOpa M THAPOKCHIA HATPUS IEKTPOIM3OM PACTBOpPaA XJIOPUIA HATPHUS KaK
OpUMeEp DJIEKTPOXUMHUYECKOro Mporecca. TeopeTHYecKre OCHOBBI 3JEKTPOJU3a C KEJIe3HBIM
(mmadparMeHHBIE METON) W PTYTHBIM KaToAaMu. MX TNpHHOMNHAIBHOE pa3indhe |
CpaBHUTeNbHas XapakTepucTika O01acTH NPUMEHEHHs XJIOpa U THIPOKCUIA HATPHSL.

[TomyyeHne HUKEIEBOTO MOKPBITHS AIEKTPOXUMUIECKUM CTIOCOOOM.

Knaccugpukayus memannos, 3nauenue ux 01s HapooHozeo xozsticmea. OOIME CHOCOOBI
nonydeHuss MetamwioB. Ceipbe B MeTtamunypruu. CraBsl. [Ipon3BOACTBO IIBETHBIX METAJUIOB.
CmutaBsl. Metamryprust. Celpbe Y€pHOU U IBETHOU MeTayuTypruu. Bussr ceipbs. Knaccudukanuys
pya.  KommnekcHoe — ucnonb3oBaHuE — CyIb(UAHOTO  CBIpbsI W KOMOWHHPOBaHUE
METaJUTypPrHYECKOTO TPOU3BOJICTBA C CEPHOKHCIOTHBIM.
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OcHoBHbIE CHOCO0BI MIOJIy4EHHUS METAJIJIOB - MMPOMETAJTypruuecKue,
TUAPOMETAJUTYPTUYECKUE U DIIEKTPOMETaILTyprudeckue. OU3nKo-XMMHUYECKHAE OCHOBBI IIPOLECCa
BOCCTAHOBJIEHMSI METAJJIOB U3 UX COEIMHEHUM.

IIBetHas meramryprus. IIponsBoncteo amomunus. CBONCTBA aJlOMUHUS U €r0 CIUIABOB,
UX 3HAYEHHWE U1 HApOAHOro xo3siicTBa. ChIpbe ISl MPOM3BOJACTBA amOMHHHUA. CrocoOBI
BBIJICTICHYS [TIMHO3EMA U3 PY/L: IIEJIOYHBIE, KUCIOTHBIE U AJIEKTPOTEPMUYECKHE.

[Monyuenne rimHo3emMa (Al2O3) MOKpbIM ImEnOYHBIM criocoboM (crocod baiiepa) u
croco0oM criekaHus. XMMH3M IIPOLECCOB U IPUHIUIMATIbHASL CXEMa POU3BOICTBA.

[Ipon3BoCTBO ANIOMUHMS U3 IIIMHO3EMA. TeopeTHYecKre OCHOBBI IIPOLIECCA AIEKTPOJIN3A.
[lepBuuHBIE M BTOPUYHBIE INPOLIECCHI B CUCTEME «IJIMHO3EM - KPHUOJIUT». DJIEKTPOJIM3EPHI C
O000XOKEHHBIMH M CaMOOOXKHTAIOIIUMUCS  aHOJAaMHU.  YCTPOMCTBO  DJICKTpoOJIM3epa C
CaMOOOXKMIaloIUMCsl  aHOJOM. TexHoJOoruyeckue IOKaszaTesld Ipolecca  3IIEKTPOIH3a.
PadunupoBanue anmomuuus. CrijiaBel Ha OCHOBE aJTIOMUHHSL.

Yepuble Metayuibl. CrulaBel Ha OCHOBE JKele3a, UX Kiaccu(uKaluss M CBOWCTBA.
Jlnarpamma COCTOSIHUS <OKEJIE30 - YIIIEPOI», €€ aHAIN3 U IPAKTUYECKOE UCII0JIb30BaHuUE.

IIpoussoocmeo uyeyna u cmanu.

[IpousBoacTBo uyryna. JKenesHele pyzIpl, WX Kilaccu(UKalus, COCTaB MU TOATOTOBKA.
Arsiomepanus M H3TOTOBICHHME OKAaTbIeHd. TeopeTHueckne OCHOBBI JOMEHHOIO Ipoliecca.
XHUMHUYECKUE PEAKLINH, ITIPOTEKAIOLIME B TOMEHHOH nieun. [IpsmMoe 1 KOCBEeHHOE BOCCTaHOBIICHUE
OKCHJOB XKeJle3a.

Memannypeuueckoe npouzeo0cmeo.

VYCTpOHWCTBO [TOMEHHOM Ie4M - peakTopa IOJHOIO BBITECHEHHs, paOOTaIoLIero 10
IOPUHLMIY TPOTUBOTOKA. PereHeparopsl (kaymepsl), HX poib. ONTuManbHble YCIOBHS
JIOMEHHOT'0 IIPOLIECCA: COCTAB IUXTHI U IyThsl, TEMIIEPATYPA, 1ABJICHUE.

[TyTn uHTeHCHUUKAIIMHA JOMEHHOTO IpoIiecca: MPUMEHEHNE KUCIOpOoia, IIPUPOIHOTO rasa,
COBEPILIEHCTBOBAHME KOHCTPYKUMM Teud (YyKpyIIHEHHE €€ pPa3MepoB, KOMIUIEKCHas
MeXaHM3alKsl, aBTOMaTU3alusl KOHTPOJISl U yrpasiieHus). Mcnonb30BaHne TOMEHHBIX [IUTAKOB U
JIOMEHHOT 0 Ta3a.

[IpousBoncTBo cranu. Knaccudukanus ¥ cpaBHUTENbHAs OLIEHKA METOJOB BBIILIABKU
ctayi. KucinopogHo-KOHBEPTOPHBI METOA, €ro MNpeuMylIecTBa. XHMHUYECKUE pEaKLnU,
IPOTEKalIMe B KOHBEPTOpE: OKHCIEHUE YIiepoja W IpuMecel, o0pa3oBaHUE IILJIAKOB,
packucinenue okcunaa xenesa (I1). YcrpoiictBo u pexum paboTsl KoHBepTopa. ChIpbe JUIS
KHCJIOPOJIHO-KOHBEPTOPHOTO CIOC00a BBIIJIABKU CTajM, €ro OCOOEHHOCTH. XHMHUYECKHE
peaKuyu B TETEPOreHHON CUCTEME «Ta3 - IIJIaK - METau».

MapTteHoBCcKUi cr1oco0 MPOU3BOJCTBA CTANIU, €r0 HEJAOCTAaTKU. Y CTPOMCTBO MapTEHOBCKOM
neun. [yt mHTeHcH(UKAMM MapTEHOBCKOIO Ipoliecca: MPUMEHEHHE KUCIOpOja, CKAaToro
BO3/yXa, IPUPOJHOrO ra3a. /[ByXxBaHHbIE MAPTEHOBCKHE MEYH.

BeimnaBka cranm u (eppocIiuiaBOB B 3JEKTPUUECKUX TeyaX. OJIEKTPOIYTOBbIE U
uHAyKIHoHHBIEe eun. KauectBo ctanu. [lepepaboTka ctanu. HenpepbiBHas pa3iuBKa CTaH.

[Ipsimoe BoccTaHoOBieHHE »kene3a H3 pyA. Celpbe, €ro MOJAroTOBKa M IepepadoTKa.
PeakTopbl nmpsIMOTO BOCCTAHOBIIEHUS KeJie3a U3 pya: OapabaHHbIE BpallaroLIUecs Me4YH, Ne4n ¢
CKUISAIMM c10eM». OCHOBHBIE BOCCTAHOBUTEIHN. XUMUYECKUE PEAKLIUN BOCCTAHOBIICHHUS.

[lonyyeHrne MeTauIOB W CIUIAaBOB JIEWCTBHEM TIa3000pa3HbIX BOCCTAHOBUTENEW Ha HX
OKCH/IBI.

PadunupoBanne MetannoB: kKapOOHWIBHBIHN c11OCO0, 30HHAS TJIaBKa U JIp.

ITopomkoBast Mmetannyprusi. IIpoMblllIeHHBIE METOIBI IMOPOIIKOBONM METaJUlypruu -
(bU3UKO-XMMHUYECKHE U MEXaHUYecKre. XUMUYeckue, GU3nYecKkue U TEXHOJIOTHYECKHE CBONCTRA
METAIIIMYECKUX NOPOIIKOB. DOPMOBAHNE U CIIEKAaHUE METAJUINYECKUX ITOPOIIKOB.

[lepcriekTHBBl pa3BUTUS YEPHOM M LIBETHOM MeTaUypruu B AMypckoil obnacTu, Ha
JansHeM BocToke, B CTpaHe B LIEJIOM.

Cunuxamuas npomviunenHocmo. Kiaccudukanus cunmukaTHbix uzfaenuil. [IponsBoacTBo
KEpaMHKH, CTEKJIA, IEMEHTA: XUMUYECKHE MTPOLIECCHI U TEXHOJIOTMUECKHUE CXEMBI IPOU3BOICTBA.
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CocTaB CHJIMKATOB M HMX CTpoeHue. J[marpamMma COCTOSHUSI «OKCHJ KPEMHMS - OKCH]
ATIOMUHUS.

Chipbe Uil NIPOM3BOJACTBA CWIMKATHBIX MarepuanoB. lloaroroBka ceipbd. Tumnosbie
IPOIECChl TEXHOJIOIMH CUIIMKATOB. BricokoTemneparypHas 00paboTKa INXTHI U IPUMEHsEMble
amrmaparsl - IaXTHbIE, TYHHENbHbIE, OapabaHHbIe BPAILAOIINECs U BaHHBIC TIEYH.

Orueynopel. OcCHOBHBIE BHIBl OTHEYNOPHBIX  MaTepHANOB.  AJIIOMOCHWIMKATHbBIE
OTHEYNOPbI, UX PA3HOBUIHOCTH U IPUHLIUII IIOJyUYEHUSI.

Crekna. CocrtaB, cTpoeHue U KilacCUu(UKaLus CTEKOI. 3aBUCUMOCTh CBOMCTB CTEKJIa OT €ro
cocraBa. Cplppe B CTEKOJbHOH MPOMBINUIEHHOCTH. DU3NKO-XMMUYECKHE IPOLECCHI,
IpoTeKaloIue Npu Bapke creknomacchl. CrnocoObl (OPMOBAaHUS CTEKISHHBIX W3ZEIHii:
BBITSITMBAHUE, TIPOKAT, JINTHE, BbIyBaHUE, IpeccoBanue. [lonsaTHE O cuTamuiax.

IlosrydyeHne NEerkomaBKux CTEKOM.

Bsokymue BemiectBa. Cblpbe UIsl NPOM3BOJACTBA BSKYLIMX BellecTB. [Ipon3BoacTBo
nopmianauemMenTa. OU3NKO-XUMUYECKHE IPOLECChl NMpou3BoAcTBa. [IpuHnunuaneHas cxema
IIPOU3BOJCTBA. XMMHU3M 3aTBEPACBAHUS LIEMEHTHOW MACCHI.

Kepamuueckue marepuainbl, UX 00Ias XapakTepucTHKa W kiaccuduxanusa. Celpbe JUIS
IIPOM3BOJICTBA KepaMUiyecKnx MaTepuanioB. Kupmuy, dapdop, dhasHc, orHeynopsl, crienuaibHas
KepaMHKa.

Kepammuka ¢  9JEKTpUYECKMMH, MAarHUTHBIMH ¥ ONTHYECKUMH  (YHKIHSIMHU.
[Tre3okepamuka. Kepamuka ¢ XuMHUUECKUMH U sSAepHbIMH (QyHKIusAMH. KoHCTpyKUMOHHas
Kepamuka. [lepcriekTuBbI pa3BUTHSI KEpAaMUYECKUX MaTEpUAJIOB.

Ilepepabomka monauea

Bunel TomnmBa, MX XapakTepUCTHKA. 3arachkl U poJib TOIIMBA B SHEPTETUYECKOM OanaHce
cTpanbl. [IponcxoxxaeHue pa3InyHbIX BUAOB TOILUIMBA. OCHOBHBIE XAPAKTEPUCTHKH TOILIMB!
COCTaB, SHEPTeTUYECKHE XaPAKTEPUCTHKH, TEMIIEpaTypa TOPEHHUs, TEIJIOTBOPHAsT CIIOCOOHOCTb.
TonnuBo Kak ChIpb€ XUMUYECKOW ITPOMBIIITIEHHOCTH.

Teepooe monaugo

Bunpl, knaccudukanus, coctas, nporucxoxaenue. [lepepaboTka TBEpOro TOMIMBA.

KomMmrekcHoe ucnonb3oBaHe KOMIIOHEHTOB TBEPJIOTO TOIUIMBA MPHU €ro J1eCTPYKTHBHOMN
nepepadoTKe.

KokcoBanue kamenHbix yriedl. CymHocTh MeTofa U (PU3MKO-XUMHUYECKHE MPOLECCHI,
IPOTEKAIoIMe B IIUXTE NPU KOKCOBAaHUM. Y CTpOCcTBO KOKCOBOI neun. [lepuoauueckas padora
KOKCOBOM KaMmepbl U HeNpephIBHAsI paboTa KOKCOBOM OaTapen. MexaHu3anusl 1 aBTOMaTH3aIus
npouecca KokcoBanus. Cyxoe TylIeHHe KOKCa, €ro IpeuMyIlecTBa.

[Iponyktsl kKokcoBaHus. IIpsAMON KOKCOBBIM ra3, ero cocras. lIpuHIunuansHas cxema
yJIaBIMBaHUS W Ppa3lelCHHUsT KOKCOBOTO Ta3a. BblieneHne KaMEHHOYTOJBHOM —CMOJIBI,
yJIaBIMBaHUE COEJUHEHHN aMMuaka U celporo OeHzona. IlepepaboTka celporo OeHzona u
KaMEHHOYTOJIbHOM CMOJbl. BbleneHne M o4HMcTKa apoMaTH4yecKuX coeauHeHuil. OOpaTHbIN
KOKCOBBII ra3, ero Ucrojiab30BaHHe.

HuszkoremneparypHoe KOKCOBaHUE (IOIYKOKCOBaHUE) Topda, CIaHIeB, qpeBecHHbl. Llenb
npolecca MoTyKOKCOBaHUS TBEP/IbIX TOILIUB.

la3udukanus TBEpAOro TOIIMBA. ABTOTEPMHUYECKHE U aJUIOTEPMHUYECKHE IPOIECCHI
razuukanuu. [a3oreneparopsl razuukaluu TBEpAOro TOIUIMBAa (B IJIOTHOM Clo€, B
KUISIIEM» CII0€, B @3PO30JIbHOM MOTOKE). ["a3udukaiys B BaHHE C PACIUIaBICHHBIM JKEJIE€30M.
[Tonzemuast razuduxarus yris.

I'uapupoBanue TBepOro TOIIMBa. [ naporazupukams.

[Tepepabotka HedT m HedTenpomykToB. HedreHocHbie paikioHbl cTpaHbl. CrocoObl
no0bIYM, coctaB U cBoiicTBa Hedtu. IIpobremMa KOMIUIEKCHOTO MCIONB30BaHMS ChIPbS MpU
nepepabotke HepTu. [logroroBka HegTH K epepaboTKe.

[Tpuniunsl nepepa®oTk HepTH U HedrenponykToB. Ilpsimas mneperonka HedTu.
CymHocTs MeTofa M NPUHLMIHUAIBHAs CXeMa JABYXCTYNEHYAaTOM YCTaHOBKU aTMOC(HEpPHO-
BakyyMHO! meperoHku HedTH. [loaroroBka Hedtn K mpsiMoil ToHKe. YCTPOHCTBO TpyOUaThIX



14

nevyeld u peKTu(UKAIMOHHBIX KOJIOHH. COCTaB M XapaKTEpPHCTHUKA MPOAYKTOB MPSIMOW TOHKHU
He(TH.

[TepepaboTka ToruBa. Hedrb. dusnyeckne 1 XUMUYECKUE METO/IBI IEPEPaOOTKU HEPTH.
OpaknuonHas mneperonka. Pudopmunr. Kpekunr HedTrn u HedrenpomykToB. I[IpomyKTbi
nepepaboTKH.

Bropuunas (xumudeckasi) mepepabotrka HedTu. I[lyT yBenmuueHus BbIXoaa Haubosee
[IEHHBIX HEPTETPOTYKTOB U YIIYUIICHUS MX KaUeCTBa.

BricokoTemMIiepaTypHble METOBI AECTPYKTUBHOW MepepaboTKi He(PTEenpOayKTOB: KPEKUHT
u apomarm3amusi (pudopmunr). lleap ©u pa3HOBUAHOCTH KPEKWUHTa HE(TEHPOIYKTOB.
CTaOUIBHOCTD YTIJIEBOJIOPOIOB PA3JIMYHBIX KJIACCOB. XMMUYECKHUE PEAKINH, IIPOTEKAIOINE TIPU
BBICOKHX TeMIIepaTypax.

Karanutudeckuil KpEeKUHT, MPUMEHSEMOE ChIphe M KaTanu3aTopbl. Cxema MpeBpalieHui,
MPOTEKAIMINX Ha AITIOMOCHUIMKATHOM KaTaiu3atope. YCIOBHS ONTHUMAJIBHOTO pPEKUMa
nporiecca. [IpoayKThl KaTaTUTHYECKOTO KPEKWHTa, X OTIMYUE OT MPOIYKTOB TEPMUYECKOTO
KpekuHra. [IpuHIMN HCIONB30BaHMS JIBIDKYIIETOCS CJIOS KaTaau3aTropa MPH KaTaTUTHYSCKOM
KpekuHre. Cxema YCTaHOBKM KaTaJUTUYECKOTO KPEKHWHTa C COBMEIICHHBIM PEaKTOpOM U
perereparopoM. KpekuHT B KUIISIIEM CII0€ KaTaau3aTopa.

Karanmutuueckuit pupopmunr. Ceipbe W TPUMEHSIEMbIC KaTaIM3aTOPbL. XUMHUYECKHUE
peakuuu, mpoTekammue npu pudopmuHre. PasHOBUIHOCTH KATaTUTHYECKOTO PHPOPMUHTA:
MPOM3BOJICTBO BBICOKOOKTAHOBOTO OeH3WHa (oOyaropakuBaHue OCH3MHA) M WHIWBUIYaTbHBIX
apOMaTHUYECKHX YTIIEBOJOPOIOB (apomaru3anusi). [IpuHIMIIIATHHBIC CXEMBI IPOIIECCOB.

[TponykTel mepepaboTku HedTH, MX COCTaB, CBOWMCTBA W NpuMeHeHue. OKTaHOBas U
[IETAaHOBAs XapPaKTEPUCTHKH MOTOPHBIX TOmuMB. Oumnctka HedTenpoaykroB. CoBpeMeHHas
opranu3zaiys HehTeXUMUYECKOro Mpon3BoicTBa. Hedrexumuieckne KOMOMHATHI.

[TepepaboTka ra3zooOpasHoro TorumBa. Kiaccupukamuss T1a3000pa3HBIX — TOILIUB.
[Mpuponubiii ra3 u ero mnpumeHeHwe. CoOCTaB TOMYTHBIX HEPTSIHBIX Ta30B W Ta30B
HeTenepepaboTKH, X UCTIOIH30BAaHUE B KA4eCTBE TOTUIMBA M XMMHUYECKOTO ChIphsi. KoHBepcus
MPUPOJHOTO Ta3a, €e Pa3HOBUIHOCTU: KOHBEPCHUS C BOJSHBIM TMapoM, HEIMOJIHOE OKHUCICHUE,
OKUCJIUTEIbHBIA Tmuponu3. [IpuMeHeHWe KOHBEPCHW JUISi TPOM3BOJACTBA CHHTE3-Ta3a,
azotBojopoanoit cmecu (ABC), amerunena u Bogopona. I[lepepaboTka KpeKuHT-rasa.
AnkunupoBaHue OyTHIEHOBOW (ppakuuy.

IpombliunenHulil opeanuyeckuil CUHmMe3

Pa3HOBHIHOCTH W CHIPHE MPOMBIIINIEHHOTO OPTaHWYECKOTro cHHTe3a. CHHTE3bl Ha OCHOBE
okcupa yriepona (), amkaHoB u ankeHOB, aieTuieHa, HAPTEHOB M apOMaTHYECKHX
VTJIEBOJOPOAOB.  THIOBBIE  XUMHKO-TEXHOJOTHYECKHE  TIPOIECCH, NPHUMEHSIEMBIE B
OpraHMYECKOM CHHTE3€: THAPUPOBAHUE, IETUIPUPOBAHME, OKHUCICHHE, BOCCTAaHOBIICHUE,
TUIpaTaIys, THAPOJIN3, AIKWINPOBAHHE, CYIh(OUPOBAHNE, XJIOPUPOBAHNE, HUTPOBAHKE U JIP.

Ilpouzeoocmeo u nepepabomka ayemuiena. MeToAbl TONyUEHHUS alleTUIIEHA, WX
CpaBHHTEIbHAS XapakTepucTuka. [Ipou3BOICTBO aleTHICHA TEPMOOKUCIUTEILHBIM ITHPOITU30M
MeTaHa, ero NpPeuMyIIecTBa.

[Tpou3BoaCTBO ayemanvoecuda TUApATAIIUEH alleTHIIeHa 10 peakiuu KydepoBa B mapoBoii
daze 1 KaTATUTUYECKUM OKUCICHHEM dTulieHa. [Ipou3BOACTBO YKCYCHOM KHUCIOTHI B YKCYCHOTO
AQHTHJIPU/Ia KATAIMTHYCCKHM OKHCIICHHUEM areTalpiaeruaa. [IpuHOUIUaTbHAs CcXeMa WX
COBMECTHOT'O TIPOU3BOICTBA.

[Tpon3BOICTBO METaHOJIA W3 CHHTE3-ra3a. TeopeTHYeCKHe OCHOBBI M MPUHITUITHATbHAS
cxema mpou3BojAcTBa. [Ipumenenue meranona. [IpousBoacTBo dopManbaernia u3 MeTaHola U
CCJICKTHBHBIM KAaTaJTUTHUYECCKAM OKUCIICHHEM METaHa.

[IpousBomcTtBo  osranona. Krmaccudukamuss ©  cpaBHUTENbHAs — XapaKTEPUCTHKA
MIPOMBIIIJICHHBIX CITOCOOOB MPOM3BOCTBA ITAHOJA. BUOXUMUYECKUI ¥ THAPOIM3HBIA CITOCOOBI
MoNydeHus: dSTaHona. I[IpoM3BOACTBO STaHONA CEPHOKUCIOTHOW TUApaTanueil W TIpsMoi
rugparanuei Ha (ocHOpPHOKUCIOTHOM Karaju3arope. XWMH3M H INPHHIUIHAIBHAS CXeMa
mporecca mpsMoi rupaTauu 3TUJICHA.
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[Tpon3BOACTBO BBICHIMX JKHUPHBIX CIUPTOB M KHUCIOT OKUCIEHHEM mNapaduHa. XUMHU3M H
IPUHLMIIAAIBHAS CXeMa Ipouecca. BploeleHHe NPOAYKTOB peakuud U HMX IPUMECHEHHE.
Cunrernueckue morouue cpeactsa (CMC), nopepxHocTHO-akTUBHBIE BemecTBa ([TAB).

KonndectBeHHOE onpeiesieHre KUPHBIX KUCIOT IPU OKUCIICHUH napaduHa.

[Tonmyuenue yxcychotl Kuciomsi TUApATAIIMEH KapOuaa KaabIUs.

IIpousBoxacTBO OyTaaueHa-1,3 U3 TUIOBOrO CIUPTA M KATAIUTUYECKUM JETHIAPUPOBAHUEM
OyraHa. XMMM3M U NpUHLIUIHAIbHASA cxema npouecca. [Ipon3BoacTBO H30IpeHa U3 N30MEeHTaHa.
[Ipumenenue Oyranauena-1,3 u u3omnpena.

[TpousBoacTBO cTHpona U3 OeH30da yepe3 HTUIPeHON. DU3MKO-XMMHUYECKHE OCHOBBI
IPOLIECCOB AIKWIMPOBaHMs OEH301a U AerHIpUpoBaHus THiIOeH30ma. [IpuHInnnaneHas cxema
nporiecca.

IIpon3BoacTBO KampojakTama IpsSMbIM OKHCICHHEM LUKIOTeKcaHa. XUMHU3M Ipolecca.
IIpuMeHeHne cTUpoJIa ¥ KarpoJlakTama.

Bvicokomonexynapuvie coeounenus

[lomumepHble  MaTepuanibl, WX KilaccuuKamus, CcOCTaB H  OOIIME CBOWCTBA.
Bricokomonekynspasle coequnenus (BMC) kak ocHOBa noiauMepHbIX MaTepuanioB. CTpoeHue u
knaccupukanuss BMC. Crnemuduueckue coiictBa BMC kak (QyHKOHMS HX CTPOCHUS U
MOJIEKYJIIPHOM Macchl. ODJeMeHTapHOe 3BEHO, Makpomousiekyna. da3zoBoe u (uznyeckoe
cocrossane BMC. OcHOBHBIE CIIOCOOBI MPOU3BOACTBA CHHTETHYECKHX BMC: mommmepusarms,
COMONMMEpHU3anus, IOJUKOHACHCAluUs, conoiukoHaeHcauud. Ilonarme o MoHOMepax.
PanukanbHas u MOHHAs, LIETIHAs U CTyIIEHYaTas oJuMepu3anus. PaBHOBECHAst U HEpaBHOBECHAs
HOJMKOHJeHcalusl. TeXHUYecKre crocoObl MPOBEICHHS TOJTUMEPU3ALMH U TIOJIUKOHIEHCALUH.

Onactomepbl  (kayuyku). OCOOEHHOCTH  BBICOKOAJUIACTUYHOTO coctosiHuss BMC.
Knaccugukanus u OCHOBHBIE CBOMCTBa KayuyykoB. HaTypanbHbIi KaydyK, €ro CTpOEHHE.
Cunrertnueckue kayuyyku. IIpou3BoacTBO  OyTaAMEH-CTUPOJIBHOIO  KaydykKa METOAOM
SMYJIbCUOHHOM monaumepu3anuid. DU3NKO-XUMUYECKHME OCHOBBI M IPUHLUIMAIBHAS CXeMa
npouecca. CrepeoperyisipHble Kaydykd, HX cTpoeHue. IIpuMeHsieMble KaTanu3aToOphI.
ITpon3BOACTBO CTEPEOPErYISAPHOIO H30NPEHOBOrO Kayuyka. DU3MKO-XMMHUYECKHE OCHOBBI
npolecca crepeocnenupuyeckoi MoJMMepu3alui 1 NPUHIMIUAIBHAS cXeMa Mpoliecca

IlepepaboTka KayuyykoB B pPE3MHOBBIE H37EIUs. THUIOBbIE NPOIECCHl W  anmaparsl
PE3UHOBOM MPOMBINUIEHHOCTH. Bynkanusanus kayuyka. [IpuHnun merona. Bynkanusupyromme
areHTbl. XMMHU3M BYJIKaHU3ALUN HEMPEJEIBbHBIX KaydyKOB CEpOi. Buabl pe3MHOBBIX U31ETHA.

[InactMaccel, ux kiaccuguKkalus, cocTaB, OCHOBHBIE CBOMCTBa M 00JacTH MPUMEHEHUS.
KomnonenTsl mnactuueckux macc. ITponzBoacTso miuactmace.

[Tonumepuzanmonnsie BMC u nnactmaccesl Ha ux ocHoBe. [lonuatunen. [IpuHnunuansHas
CXeMa IIPOU3BOJCTBA MOJMATUJIEHA BBICOKOTO W HU3KOro pasieHud. llomunponuien.
[Tonuctupo:n.

[Tonmukonnencannonnsle BMC wu  mimactmaccel Ha uX  ocHoBe. [IpomsBoxacTBo
denondopmanbAeTUAHBIX TOAUMEPOB. HoBomaku u pe3osibl, YCIOBHS UX TIOJy4YeHUS,
OTBEpXkAECHUE A0 pe3uToB. [Tomyuenne npecc-nopomKoB, BOJIOKHUCTBIX U CJIOUCTBIX TUIACTUKOB.

XuMHYecKre BOJIOKHA, UX KJIacCU(UKalKs, OCHOBHbIE CBOMCTBA U MpUMeHeHue. Tumnosbie
MeToAbl (OPMOBaHMS XMMHMYECKHMX BOJIOKOH M3 pacTBOpPOB M paciiiaBoB. [Ipou3BoncTBo
UCKYCCTBEHHBIX BOJIOKOH Ha OCHOBE IEJUIIONO3bl: BHCKO3HOIO U ale€TaTHOro. XHUMH3M
nporeccoB. [Ipon3BoACTBO CHHTETHYECKUX BOJOKOH M3 JaBcaHa (MOJUATUIIeHTepedTanara) u
KarpoHa (ToJuKanpoiakTama). XMMHU3M IPOLECCOB.

OcHOBHbBIE HamNpaBJIEHUS €AMHON HAYYHO-TEXHMUYECKON IIOJUTHKU PAa3BUTHS XHMHUKO-
TEXHOJOTMYECKHUX PON3BOICTB

DKosoruzanusi 00IECTBEHHOr0 MPOU3BOJICTBA. HOBbIE METOABI TOOBIYM CHIPhSI U HOBBIE
BUJIbI SHEpruu. HOBbIE TEXHOIOTMHM U HOBBIE MaTepUaJIbl.

MasnooTxonHble U 0€30TXOJHBIE TEXHOJIOIMYECKHE MPOLECChl U CXEMbl B XMMHUYECKOH
IIPOMBIIIICHHOCTH. KpHUTEpUM 5SKOJOTMYHOCTH TEXHOJOTMYECKMX mpoueccoB. OCHOBHbIE
HaNpaBJICHUS B Pa3BUTHH 0€30TXOIHON U MAIIOOTXOIHOM TEXHOJIOTHH.
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TeppuTopranbHO-TIPOMBIIIIJICHHbIE KOMIUIEKCH H Pa3MELICHHEe XUMHUUECKUX MPOU3BOJICTB.
Ocob6ennoctu pazsutust oTaenbHbIXx TIIK. TepputopuanpHas KOMIIEKCHAs CXeMa OXpaHbI
npuponabl. JHeprooOecrneuenne TIIK u oxpaHa okpykaromieil cpeapl. JKOJOorHdecKas
0€30MacHOCTh XUMUYECKIX MTPOU3BOJICTB.

DKOJOTrM4ECKUM MacopT NPOMBILUIEHHOTO NPEAIPUATHUS.

DTaloHHBIE MPOEKTHI O€30TXOJHBIX MPOU3BOICTB.

KommuiekcHass nepepaOoTka TMOJE3HBIX HMCKOMAaeMbIX. (CHOBHBIE DKOJIOTMYECKUE
po0JIeMbl, BOSHUKAIOIINE ITPU STOM.

[lepepaboTka M uUCHOIB30BaHHE OTX0M0B. (OO0e3BpeXMBAHUE W YTHIIM3ALUS OTXOJOB
OPENNPUATHI XUMHUYECKOH MpOMBINUIEHHOCTH. Mcrnonap3oBaHuE OTXOAOB MPOU3BOACTB. Poib
IIPOMBIIIJIEHHOCTH CTPOUTEIbHBIX MaT€pUaJOB B HCIOJIb30BAaHUU OTXOJOB IPOU3BOJICTB.
Hcnonp30BaHrWe OTXOIOB IBETHOM M YEPHONW METAUTYprHM; 30JbI M IIJIAKOB TEIJIOBBIX
AIIEKTPOCTAHLUHI; MUPUTHBIX OTaPKOB; AIIEKTPOTEPMO(OCPOPHBIX IITAKOB; TUIICOBBIX OTXOOB;
OTXOJI0B 10OBIYM U 000TaIEHUS YIJIs, BCKPBIIIHBIX TOPOJ U T.1I.

4 METOAUYECKHUE PEKOMEH/JIALIUU (YKA3AHUSA) AJ151 CTYJAEHTOB
IO U3YYEHUIO JUCHUITJIMHBI

Pabouas mporpamMa mpu3BaHa IMOMOYb CTYJCHTaM B OpPTaHMU3ALUU CaMOCTOATEIBHOM
paboThl MO OCBOEHUIO JUCHUIUIMHBI «XUMHYECKas TEXHOJOTHs». XHUMHUYECKash TEXHOJIOTHs
IpeACTaBIsieT co00il WHTErpUPOBAaHHYIO OOJIACTH 3HAHHWH, Oa3MPYIOHIYIOCS Ha KOMILIEKCE
XUMHUYECKHUX JUCLUUILIINH, U3YYSHHBIX CTyIEHTAMH Ha MPEAbIIYIINX Kypcax.

JqucuumnuHa «XHUMHUYECKass TEXHOJIOTHUsD JOJDKHA  oOecreuuBaTh  IOJITOTOBKY
BBICOKOKBAIIU(DUIIMPOBAHHBIX CIEINAIIMCTOB, 3HAIOIIUX COCTOSTHUE XUMHYECKON
IPOMBIIIJIEHHOCTH CTPaHbl U MEPCIEKTUBBI €€ pa3BUTHUSA, CHOCOObI JAOOBIYM, MOATOTOBKH U
KOMIUIEKCHOW TiepepaboTKH Ba)KHEMIIMX BHJIOB XUMHUYECKOTO ChIphs. CHenuanucT-XuMHUK
JIOJDKEH 3HaTh TEOPETHYECKHE OCHOBBI, TEXHOJOIMYECKHE IPOLIECCHl M THUIIOBBIE aIllapaThbl
OCHOBHBIX  XMMHYECKHX  TMPOM3BOJACTB,  HUCIOJb30BaHHWE  NPOAYKIMH  XHUMHUYECKON
MPOMBIIIJIEHHOCTH B HApPOJAHOM XO3SIMCTBE, UMETh MPEJCTaBICHUE 00 SKOHOMHMKE XUMUYECKOU
IPOMBIIIJICHHOCTH, METOJIaX OXPaHbl OKPY’KAIOIIEH Cpeabl OT BPEIHOTO BIUSHUSA MPOAYKTOB U
OTXO0JI0B XMMHYECKOMN MMPOMBIIIJIEHHOCTH, ICHO MPEICTaBIATh 3HAUCHHE XUMU3AIM1 HApOJIHOTO
XO03sCTBA, €6 OCHOBHBIE HAIPaBJICHUSI.

CoBpeMeHHbIE TPOMBIIIIEHHbIE MPEANPUATHS MPEACTaBIAIOT €000 coueTaHue
IPOM3BOJICTB paznuuHoro npopuis. Hapsaay ¢ pa3BUTHEM XMMHUYECKOH MPOMBIIIIEHHOCTH U
YBEIMYCHUEM YHCIIa XUMHYECKUX MPOU3BOACTB MPOUCXOAUT UX TUNHM3alwms. [Ipu 3ToM HOBbIE
TEXHOJIOTUYECKHE TIPOLIECChl M CHCTEMBbl YIIpaBlIeHHs pa3paldaThIBAlOTCSI HAa OCHOBAHUHU
HAy4YHOTO MOJX0/a, U3YUEHHS OTJEIbHBIX XUMUKO-TEXHOJIOTHYECKUX MPOLIECCOB Oa3upyeTcs Ha
OOIIMX TEOPETUYECKUX OCHOBAX XMMHUYECKOM TEXHOJOIMM Kak HayKH. DTH oOIIMe HayyHble
MPUHLIMIIBI U3J1araloTcsl B IEPBOM YaCTH JIEKIIMOHHOTO Kypca, KOTOpas MPeAIecTBYET U3YUEHUIO
KOHKPETHBIX XMMHUKO-TEXHOJIOIMYECKHX MPOLIECCOB.

Bo BTOpO#i WacTH JNEKIMOHHOTO Kypca H3YyYaroTCs HamOoJiee THIMYHBIC, BaXKHEHUIINE
XUMHUYECKHE Mpou3BojAcTBa. [IpyM 3TOM HEOOXOAMMO MOAYEPKHYTh, M30eras ayOIupoBaHMA,
HCIIOJIb30BaHUE OOIIMX HAyUYHBIX MPUHIUIIOB U 3aKOHOMEPHOCTEH XUMUYECKONW TEXHOJIOTUU Ha
KOHKPETHBIX NPUMEpax.

B mporecce n3yueHHs KakJIOr0 NMPOU3BOJCTBA CTYIEHTHI JOJDKHBI O3HAKOMHUTHCS CO
CBOWCTBAMHM  IOJy4YaeMOI'O TMPOJAYKTA, CHIPbEBBIMH M  SHEPreTUYECKMMHU pPEeCypcamu,
paccMOTpeTh TEXHOJIOTMYECKYI0 CXeMy MpPOM3BOJACTBA U  OOOCHOBAaTh  ONTUMANIbHBIN
TEXHOJIOTHYECKUN PEXUM €ro OTHENbHBIX CTaguil. B 3akmiodeHne HeoO0XOAMMO J1aBaTh
MPEJICTaBICHUE O XMMHKO-TEXHOJIOTMUYECKHUX MMOKa3aTesIX MPOU3BOACTBA, 00JaCTH MPUMEHEHUS
JTAHHOTO MpPOAYKTa, TPeOOBAaHUAX MO OXpaHe OKpYXKarolled MPUPOTHON Cpelbl M yTUIM3AUU
OTXO/JIOB.

B nporuecce npoBenenus 1abopaTOPHOTO MPAKTUKyMa CTYAEHTHI JOJDKHBI 3aKPENUTh U
yIayOuTh 3HAHUSA, MOJyYEHHBIE B JIEKIIMOHHOM Kypce, MpuoOpecTH NMpaKTUYECKHUE HABBIKU B
IIPOBEICHUH UCCIIEIOBAaHUSA U KOJMUYECTBEHHOM 00paboTKe pe3ysibTaTOB MPOBOAMMOM paboTHI,
O3HAKOMUTHCSI C COBPEMEHHBIMH METOJAMU aHajdu3a ChIpbS M TMOJIY4YaeMbIX IMPOIYKTOB.
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OKCIEpUMEHTAIbHbIE  UCCICAOBAHHUS  MPOBOASATCS HA  yCTAHOBKAaX,  MOJCIHPYIOIIUX
npou3BOACTBeHHBbIE. [Ipu mocTtaHoBKe pabOT CleayeT CTPEMHThCS K TOMY, YTOOBI TaKue
Oomnepalry KaK aHajiu3 MOJIyYEHHOrO IPOIYKTa, ONPEIEIICHUE €0 KOHCTAHT, CHATUE TapaMETPOB
mporecca OPraHWYeCKH BKJIIOYAINCh B COOTBETCTBYIONIYIO TEXHOJOTHYECKYIO paboTy H
BBITIOJTHSUTHCH B 00beMe, HEOOXOIMMOM JIJIsl PEIISHUS TIOCTABJICHHBIX B 3TOM paboTe 3a/1ay.

3aKJIIOYUTEIbHBIM 3TallOM B M3YYEHUU JHUCIUIUIMHBI «XHUMHUYECKas TEXHOJOTHUSI»
SABJISICTCS TPOU3BOJCTBEHHAS IpakTUKA. Llenpro ee ABisSeTcd paclIMpEeHUue TEXHOJIOTHYECKOIrO
Kpyrosopa, IMojJydyeHHue MPaBHIBHBIX MPEICTaBICHUNH 00 YCTPOMCTBE ammapaTroB M MAIlUH U
XOJ€ IPOU3BOJCTBEHHOIO IIPOLECCA, O3HAKOMIICHHME CO CBOMCTBAMM CBhIPbS M TOTOBOWU
NPOAYKIUH, C MPUHIIUIIAMHA OpraHU3allid U S)KOHOMUKH IIPOU3BO/ICTBA.

XuMHYeCcKasi TEXHOJOTHUS H3y4yaeTcss Ha MPOTSHKEHHHM TSATOTO0 CeMecTpa, YriyOJIeHHe
3HAaHWI OCYIIECTBIIICTCS B IMPOIIECCE BHIMOJHEHHS OOIIMPHOTO JIAOOPAaTOPHOTO MPaKTUKyMa U
3aKpeIUIsieTCs TP MPOXOKACHUU MPOU3BOICTBEHHON XUMUKO-TEXHOJIOTHYECKON MPAKTUKH.

Y4yeOHO-METOAMYECKUE MaTepuabl 10 IOJATOTOBKE JICKIMOHHBIX M JIA0OPaTOPHBIX
3aHATHI TPEACTABICHBI OTAEIBHO MO KAXKI0W TEME JUCUUIUIMHBI B COOTBETCTBHM C IMTPOTPAMMOM
JTUCIUIIMHBI ¥ TTOCIIEA0BATEIbHOCTHIO H3yUeHUS! TUCIHUILIMHBL: «OO0II1e BOMPOCHl XUMHUYECKON
TexHoJoruny; «Teopernueckne BOMNPOCH XUMHUYECKOM TexHosuorum»; «lIpou3BoacTBo
HEOpraHMYecKux BemecTBY»; «lIpon3BoACTBO MUHEpaIbHBIX YyAO0OpeHui»; «IIpon3BoacTBO
CHUJIMKATHBIX ~ MaTepualioB»; «Mertammyprusi»; «XuMudeckas rnepepaboTka  TOILIUBAY;
«ITpousBoacTBo OpPraHMYEeCKUX  BEIIECTBY; «ITpouzBoacTBo BBICOKOMOJIEKYJIIPHBIX
COCIUHCHHID.

B kaxmoil TeMe mgaHbl Y4yeOHO-METOAMYECKHE MaTepHalibl JIEKIHOHHOIO Kypca,
BKJIIOYAIONIME TIUIAH JICKIUA MO0 KaXJOW H3y4aeMol TeMe M OCOOCHHOCTH H3Yy4aeMOTo
Marepuana, MPUBOJUTCA CIHUCOK OCHOBHOW W JONOJHHUTEIBHOM JIMTEPATyphl; MPEACTABICHBI
3a/IaHMS JJISI CAMOCTOSITEIIHOTO U3YUYEHHUS MPEIMETa, BAPUAHTHI KOHTPOJIBHBIX pad0T, UTOTOBBIC
KOHTPOJIBHBIE TECThl, KOTOPBIE I[O3BOJISIIOT IPOBEPUTh YPOBEHb YCBOEHUS H3YUYEHHOI'O
Marepuasia. KOHTpoOJIbHBIE TECTBl COAEpKAaT 3aJaHus PA3HOrO0 COJEpPKAHUS U YPOBHS
CJI0’KHOCTH, YTO IO3BOJISAET JOCTOBEPHO OLIEHUTH IOJHOTY 3HAHUM CTYJAEHTOB.

[Ipexxne yeM NPUCTYNUTh K BBHITOJIHEHUIO 33JaHUN U1 CAMOKOHTPOJIS, CTYJIEHTam
HEOOXO0JIMMO U3YYHUTh PEKOMEHAYEMYIO M0 KaXJ10i TeMe nuteparypy. OOmuil cnucok yueOHon
U y4eOHO-METOIMYECKOW JIUTEepaTyphl MPEACTABICH B OTACIBHOM paslielie JaHHOW palOOoThI.
Kpome Toro, B mMatepuaiiax mo moJArOTOBKE CEMHUHAPCKUX 3aHATUM MO KaXKIOM TeMe yKazaHa
OCHOBHAsl U JOTOJIHUTENIbHAS JIUTEPATYPa.

Y4eOHO-MeToANYeCKOe 00ecTedeHHe CAMOCTOSITEIbHOMH Pa0doThI CTY/ICHTOB 110
JMCIMILTINHE

KoamuecTBo 4acos,
B COOTBETCTBHH C
yueOHo-
TEMATHYCCKUM
IJIAHOM

HaumenoBaHue pasjaesa (TemMmbl) DopMbl/BUABI
CaMoOCTOSITeIbHOI padoThl

|. BBenenue. OcHOBHble HayuHble | M3ydyeHne ocHOBHOM TUTEpaTyphl 26
OPUHLMIIBIL W 3aKOHOMepHOCTH | M3yueHne JOTIOJIHUTEIbHOU
XUMUYECKON TEXHOJIOTHH JIUTEpaTyphl

KoHcnektupoBaHue  M3y4EHHBIX
HMCTOYHUKOB

ITogroroska oT4yera 1o
nabopaToOpHBIM paboTam
[ToaroroBka K 3K3aMeHy

. OcHoBHbIE XuMHueckue | M3yueHue OCHOBHOM JIUTEpaTypbl 50
POM3BOJICTBA Nzyuenue JIOTIOJTHUTEIIbHON
JUTEPATYPHI
KoHcnekTupoBanue  M3y4eHHBIX
HCTOYHHKOB
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IloaroroBka oTyeTa o
1a0opaTopHBIM paboTam
[TonrotoBka K  KOHTPOJIBHOM

pabote
[ToaroroBka K 9K3aMEeHY

nuToro 76
S HPAKTUKYM 110 IMCHUIIJIMHE
IInan 1a0opaTOpPHBIX 3aHATHH
No Tema mabopaTopHoit Bcero
/i Tewma 3ansTus paboThI 4acoB
| | Beenenme. OcHoBHbIe HayuHble | [IpaBmiia TeXHUKH 0€30MACHOCTH MPU 2
MNPUHIMIBI U 3aKOHOMEPHOCTH | BHIOJHEHUHN J1a00paTOpHBIX paboT.
XUMHYECKON TEXHOJIOTUU TurmoBsle pacdyeTbl B XUMHUYECKOU
TexHonoruu. Pacuér martepuaabHOTO
Y DHEPreTHYECKOro OajjaHca.
[TpuroTtoBieHue paboyux pacTBOPOB 4
Ompenenenne KECTKOCTU BOABI U €€ 4
yMsITUEeHUE
Il | OcHOBHBIE xumuueckue | [Tonyyenue cepHOI KHUCIIOTHI 4
IIPOU3BOJICTBA KOHTAKTHBIM CIIOCOOOM.
[Tonyyenne amMMuaka u3 a3oTa 4
BO3/lyXa M BOJOpOJia
[TonyyeHue aMMOHUNMHOMN CEJIMTPBI 4
[lonyueHne HHKENEBOrO NOKPBITHS 4
UIEKTPOXMMUYECKHM CIOCOOOM
[TonyuyeHue JEerKOIIaBKUX CTEKOJI 4
KonnuectBenHoe OlIpezieIICHUE 4
KHUPHBIX KHCJIOT TIPU OKHUCIICHUH
napadunaa
[TonyyeHue  yKCyCHOHW  KHMCJOTBI 4
ruapaTanuei kapouaa KajabIus
[Tonyuenne Mbina. KonuuecTBeHHOE 4
OnpesieNieHue KHUPHBIX KHUCIOT B
MBLJIE.
UTOro 42
JlabopaTOopHBIil NPAKTHKYM
Ne JlaGoparopHas paboTa [IpakTukym
1 | JIaGopartopHas pabora 1: [IpaBuia texnuku OezonmacHoctu npH | [1] cTp. 8
BBIMOJIHEHUH JIaOOpaTopHBIX paboT. TumoBble pacueTsl B
XUMHYECKOM  TexXHoJoruu. Pacuér  marepuasbHOro |
HHEPreTHUecKoro OanaHca.
2 | JlaboparopHas padota 2: [IpuroroBieHre pado4unx pacTBOPOB [1] cTp. 8
3 | JJTaGoparopuas pabora 3: OmnpexneneHue x€cTKOCTH Bojbl U €€ | [1] cTp. 8
yMsITUECHUE
4 | JlabopatopHass pab6ora 4: Ilomyuenue cepHoii kucnotsl | [1] cTp. 98
KOHTAKTHBIM CIIOCOOOM.
5 | JJaboparopnas pabora 5: [lomyuenune ammuaka u3 a3ora Bo3ayxa | [1] ctp. 89
U BOJIOpOAa
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6 | JJaGoparopHas padota 6: [TonydyeHrne aMMOHUMHON CETUTPHI [1] cTp. 87

7 | JJaboparopHast pabora 7: [lomyueHue HukeneBoro mokpsitus | [1]ctp. 100
AIIEKTPOXUMHUYIECKUM CIIOCOOOM

JIaboparopHas pabota 8: [lonyueHue JTErKOIIaBKUX CTEKOI [1] cTp. 104

Jlaboparopuass pabora 9: KommuectBennoe omnpenenenue | [1] ctp. 95
YKUPHBIX KHCJIOT IPH OKUCJICHUH napaduHa

10 | JIabopatopuast pabora 10: Ilomydenme ykcycHOW Kucnotsl | [1]ctp. 92
rUapaTalkel KapOoua Kaablus

11 | Jlabopatopnas pabota 11: Ilomyuenue mpuia. Konmngecrsennoe | [1] ctp. 106
ONpEJICNICHUE KUPHBIX KUCIIOT B MBLIE.

[1] XKunkor B.B. IIpakTrKyM 110 XUMHUUYECKOW TEXHOJOTHH U MPUKIIATHON XUMHH: Y4eOHOE
nocobue 1t cTyeHTOB By30B / B.B. XKuzakos. - bnarosemenck: M3xa-so BI'TIY, 2014. — 124 c.

JIABOPATOPHAS PABOTA Nel (2 gaca)

[TPABUWJIA TEXHUKU BE30OITACHOCTH! ITPU BBIITOJIHEHNN JIABOPATOPHbBIX
PABOT. TUIIOBBIE PACUYETHI B XUMHUYECKOM TEXHOJIOTUU. PACUET
MATEPHAJIBHOI'O 1 DHEPIETUYECKOI'O BAJIAHCA

Bomnpoce! Kk 3aHATHIO:

1. Beenenue. [lpaBuna moBeneHuss B 1a00OpaTOpUu XMMHUYECKOH TEXHOJIOTHH, MPAaBUIIA
TEXHUKH 0€30IIaCHOCTH U OKa3aHUE IEPBOl TOMOIIIH.

2. TunoBbIe pacyeThl B XUMHUYECKON TEXHOJIOTHH.

3. Pacuér MaTeprabHOTO U SHEPreTHYECKOro OanaHca.

4. TlpakTH4eckue pacxoaHble KOI(GUIMEHTHI, BBIXOA MPOIYKTA, MPOU3BOJUTEIBHOCTD
arrapara, MHTCHCHUBHOCTD aIlrapara, yACJIbHBIC KallUTAJIbHBIC 3aTPAaThl

JIABOPATOPHAS PABOTA Ne2 (4 gaca)
I[TPUT'OTOBJIEHUE PABOUYX PACTBOPOB
Bonpocsl K 3aHATHIO:
1. CriocoObl BbIpaXXeHUs1 KOHIIEHTPAILUN PACTBOPEHHOIO BEIIECTBA.
2. PacTBOpHI B 1a0OpaTOpHBIX paboTax MpakTUKyMa.
JIABOPATOPHAS PABOTA Ne3 (4 vaca)
OIPEIEJEHUE XECTKOCTU BOJbI U EE YMATYEHUE

Bomnpocs! k 3aHATHIO:

1. Bosta B XuMHU4YE€CKOM IPOMBIIUIEHHOCTH. XapaKTepUCTUKA IPUPOIHBIX BOI.

2. IloaroroBka NpoMBIIIIIEHHONW BOABI. OUNCTKA MUTHEBOM BOJBI.

3. CeIpbé€, ero Bubl, Kinaccudukaiys, NoAroToBKa Cblpbs. [IpuHIMI palioOHAIILHOTO UC-
10JI30BAHUS CBIPBS.

4. Buabpl ¥ HCTOYHUKHU HHEPTUM, NPUMEHSEMblE B XHMHUYECKOH INPOMBIIIIEHHOCTH.
OHEProéMKOCTh XMMHUKO-TEXHOJOTHYECKUX IPOLECCOB. PallnoHalbHOE HCIIONB30BaHUE SHEP-
TUH.

JIABOPATOPHAS PABOTA Ne4 (4 gaca)
TIOJIYYEHUE CEPHOM KUCJIOTBI KOHTAKTHBIM CITIOCOBOM

Bonpocsl Kk 3aHATHIO:

1. Cepnas kucnora, €€ cBoicTBa, copra, npumeHeHHe. CbhIpbE€ CEPHOKUCIOTHOTO
npou3BoicTBa. CriocoObI MPOU3BOJICTBA CEPHOU KUCIIOTHI.

2. Ilonyyenne okcupa cepsl (IV). O6xur komuegaHa Kak MNpPUMEpP IeTEPOreHHOTO HEKa-
TJIWTUYECKOro mporecca. TUIbl 00KUTOBBIX MEYEH.

3. Okucnenne okcuaa cepol (IV) xak mpumep oOpaTHMOro TeTEPOreHHOTO KaTaTuTHYe-
CKOTO IIpolecca.

4. Xemocop6rus okcuaa cepbl (V). IlpuHmunuansHas cxeMa MpOM3BOJICTBA CEPHOM KH-
CJIOTHI KOHTAKTHBIM CIIOCOOOM M3 KOJTYeaHa.
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5. OcoOeHHOCTH TPOM3BOJICTBA CEPHOM KHUCIOTHI IO «KOPOTKOM CXeMe» M CIIocoOoM
«MOKpOro Karanu3a». OCHOBHBIE TEHACHIIMN B PA3BUTUU CEPHOKUCIIOTHOTO IIPOU3BOJICTBA.
JIABOPATOPHA PABOTA Ne5 (4 gaca)
I[TOJIYUEHUE AMMHUAKA N3 A30TA BO3YXA U BOJAOPOIA
Bonpocsl k 3aHATHIO:
1. CoennHeHns a30Ta, UX 3HAYCHHE JJI1 HAPOJHOIO XO3AKCTBA. [IpOMBINUIEHHBIE METOBI
CBsA3bIBaHUSA a30Ta. ChIpbE B MIPOU3BOJICTBE aMMHAKA.
2. CuHTe3 aMMuMaka KaKk IpUMEp KaTaJIMTUYECKOrO0 TIEeTEpOreHHOro Ipolecca.
TeopeTnueckre OCHOBBI CUHTE3A.
3. IIpousBonacTBo amMmmuaka. IIpuHnunuansHas cxema MpOU3BOACTBA IPU CPEIHEM JlaBJie-
HUU.
JIABOPATOPHAS PABOTA Ne6 (4 gaca)
MTOJTYYEHUE AMMOHUIHON CEJINTPHI
Bomnpoce! k 3aHsITHIO:
1. Ponp MuHEpanbHBIX YIOOPEHUI M CPEACTB 3aIIUTHI PACTCHUH UI HAPOIHOTO XO3sTii-
ctBa. Knaccugukanus 1 xapakTepucTiKa MUHEPaIbHbBIX YI0OpEHU.
2. Cnoco6b1 momyuenusi cosneid. IIpomsBoactBo kapGammpna. [IpuHIMOHMamBHAs cxema
IPOM3BOJICTBA KapOaMuaa.
3. AzoTHbIe yoOpenus, ux kinaccudukamms. [[pon3BoIcTBO aMMOHUHHOM CEUTPHI.
4. Kanuiinele ynoOpenus. @u3nKo-XUMHUECKUE MPOLECCHI UX MOIy4EHUs.
5. @ochopubie ynobdpenus, ux Kinaccuuramnms, celpbE. [Ipon3BoacTBO MPOCTOTO U JIBOHA-
Horo cynepdocdara.
6. buoxuMuueckue Npou3BOACTBa, X POJib B HApoAHOM Xo3siicTse. [IponsBoactso BBK.
JIABOPATOPHAS PABOTA Neo7 (4 gaca)
[NHOJIYUEHME HUKEJIEBOI'O ITIOKPBITUA SJIEKTPOXUMUYECKMM
CIIOCOBOM
Bonpocsl k 3aHATHIO:
1. Cripn€ 1BeTHOM U 4€pHOI MeTayuTyprur. OCHOBHBIE MTOKa3aTeI ChIpbs. IlepcreKTUBbI
pa3BUTHSI LIBETHOM U 4YEPHOI MeTayulypruu B AMypcKoil o6sacTu.
UyryH, ero xapakTepucTuka. Y CTpOICTBO JOMEHHOM ne4yu. JJOMEHHBIN ABOp.
Cranb, xapakTepucTka craau. Mapku ctanu. OTiudue cTanu oT YyryHa.
XUMUYECKHUE MPOLIECCHI, JIEKAUE B OCHOBE POU3BO/ICTBA CTAJIH.
AnroMuHUM, crijiaBel HA OCHOBE amtoMUHHUS. ChIpbE JUIs MPOU3BOJICTBA AIFOMUHMSL.
[Tonydenue rnuHo3éMa: a) ciocoboM baiiepa; 0) CyxXuM MIeT0YHBIM CIIOCOOOM.
XUMUYeCKHUe MPOIECCh IEKTPOIN3a B IPOU3BOJICTBE ATFOMUHUS.
8. YerpoiictBo M paboTa  anmekTpoiu3epa € OOOXOKEHHBIMM — aHOJAMHM U
CaMOOOKUTAOIIUMUCS AaHOJAAMH.

Nogakown

JIABOPATOPHAS PABOTA Ne§ (4 vaca)
[TOJIYUEHUME JIETKOIIVTABKUX CTEKOJI
Bomnpocsl k 3aHATHIO:

1. Cunukartel. Knaccudukaius, ChIpbE€, THIOBBIE TEXHOJOTHUECKHE IPOIECCHI
MIPOU3BOJICTBA CHJIMKATOB.

2. ITpon3BOACTBO CTPOUTENBHBIX MaTEPUATIOB: U3BECTH, KUpIINYA.

3. Orneynopsl. OCHOBHBIE BUIbl OTHEYTIOPOB, TPUHIIUIIBI UX TOTYYEHUS.

4. ITponsBoacTBo  mopTiaasHauneMeHTa.  PU3NKO-XMMHUUYECKHE  IMPOLECChl U
IPUHILIMIIAATIbHAS CXeMa IMPOU3BOJICTBA.

5. Crexno. Cocras, cTpoenue, knaccudukanus crékon. Bapka crekna. [lepepaboTka
CTEKJIA.

JIABOPATOPHAS PABOTA Ne9 (4 gaca)
KOJIMYECTBEHHOE OITPEAEJIEHUE XXUPHBIX KUCJIOT ITPU OKUCJIEHUUN
[MTAPA®UHA
Bomnpoce! k 3aHATHIO:
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1. ITpoMBINUIEHHBII OPraHUYECKUN CHHTE3, €0 Pa3HOBUIHOCTH U CbIpbE. CHHTE3BI Ha
OCHOBE OKCHJIOB YIIIEpOJa, AJKAaHOB, AJIKEHOB M APYIMX YIIEBOAOPOIOB. THIIOBBIE XHMMKO-
TEXHOJOTHUYECKHUE IPOLECCHI, IPUMEHSEMbIE B OPraHUYECKOM CUHTE3E.

2. IIpon3BoACTBO METAHOJA U3 CUHTE3-ra3a. TeopeTUUeCKe OCHOBBI U NMPUHLIMUIHAIBHAS
cXxema IpOU3BOJCTBaA.

3. [IpomblnuieHHBIE CIIOCOOBI MPOU3BOCTBA dTaHONA. [[pUHIIMNINATBEHAS cXeMa TTPOU3BO/I-
CTBa 3TaHOJIa TMAPATALUEH ITUJICHA.

4. IlpousBoactBo OyTtaaueHa - 1,3. XuMU3M M NPUHIMIHAIBHAS CXeMa Mpolecca Mpou3-
BOJICTBA.

JIABOPATOPHAS PABOTA Nel0 (4 yaca)
[NOJIYYEHUE YKCYCHOM KUCJIOTBI TUJIPATALIMEN KAPBUJIA KAJIBIAS

Bomnpoce! k 3aHsITHIO:

1. IlpousBomctBo amerusieHa. MeTobl MPOU3BOACTBA, WX CpaBHUTEIbHAS
xapakrepucTuka. [lepepaboTka anerusieHa.

2. ITpou3BOACTBO aleTaibAeTua U YKCYCHOU KUCHOoThl. [IpuHuMNUansHas cxema ux co-
BMECTHOI'O IPOU3BOJICTBA.

3. IIpou3BOACTBO CTUPOJA U KamposiakTamMa. XUMHU3M U MPUHIMIHAIBHAS CXeMa MPOU3-
BOJICTBA.

JIABOPATOPHAS PABOTA Nell (4 gaca)
[HOJIYUYEHUE MBUIA. KOJIMYECTBEHHOE OITPEJAEJIEHUE XXUPHbLIX KUCJIOT
B MbUIE

1. CunTeTHUeCKHE MOIOIIHNE CPEJICTRA.

2. Me1no. Bujel, cBoicTBa.

3. OU3UKO-XUMHYECKUE OCHOBBI CTUPKHU.

4. IIpon3BOACTBO CUHTETUYECKUX MOIOIIIUX CPEJICTB.

BOITPOCHI YCTHOI'O OITPOCA
I[MPAKTUYECKOE 3AHATUE Nel (2 gaca)
XUMHUKO-TEXHOJIOI' MYECKHUI ITPOLIECC. TEXHOJIOTMYECKUE CXEMBI
[MPOU3BOJACTBA

1. TlonsTue 0 XWMMHUKO-TEXHOJIOTHYECKOM Tporecce. Kiaccupukamus mporeccoB: Mo
($a30BOMY COCTOSTHUIO, pEareHTaM W MPOJYKTaM PEaKIUH, MO THUIY XUMHUYECKUX pPEeakKIluil, 1o
NPUHIMITY KOHTAKTa pEareHToB, IO MapaMeTpaM TEXHOJIOIMYECKOTO peXuMa MU JIpyruMm
MpU3HAKaM.

2. XMMHYECKHE PEAKTOPbl U XUMHUECKHE MPOLIECCHI, TPOTEKAIOIINME B HUX. | OMOTeHHbIE U
TeTEpPOreHHBbIE TMPOIIECChl, MX OCOOEHHOCTH. JIBMXKymias cuia tmporecca U (GaKTopel ee
ONPEAEIISIOLINE.

3. PaBHOBecHe B XHMHUKO-TEXHOJOTMYECKOM mporiecce. [Ilpumenenue npunnuna Jle
[TaTense s ompenesneHus NapaMeTpoB TEXHOJOIMYECKOTO pexXuMa. PaBHOBECHas CTENEHb
npeBpaieHus. Beixoa npoaykra.

4. CKOopOCTb TEXHOJIOTHYECKUX TPOLIECCOB.

5. 'omorennsie nporecchl. OCHOBHBIE 3aKOHOMEPHOCTH TOMOT'€HHBIX MPOLIECCOB. BrusHue
TeMIepaTypbl M KOHIIEHTPALUHU DPEArupyroUIMX BEIIECTB HAa CKOPOCTHh IPOLECCa M BBIXOL
npoaykra. MeToasl BO3JAEHCTBUS HAa CKOPOCTh TOMOTE€HHBIX M TE€TEPOr€HHBIX IPOIECCOB.
IIpoekTupoBaHre U MOJEIUPOBAHNE XUMUKO-TEXHOJIOIHYECKUX ITPOLIECCOB.

6. Karanu3 B xumMuueckod npoMblIIeHHOCTH. CyIIHOCTh W BHIBI KaTajdu3a. |HIbI
KaTaJIUTUYECKUX  IMPOLECCOB:  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHOIO  B3aMMOJCHCTBHS U
KMCJIOTHO-OCHOBHOTO  B3aMMOJICUCTBUS  BEHIECTBA C KAaTAIM3aTOpOM. [ OMOrEHHBIA W
TeTEePOreHHBIN KaTalnus.

I[MTPAKTUYECKOE 3AHATUE Ne2 (2 gaca)
[TPOU3BOJICTBO CEPHOM KUCJIOThI

1. Cepnas kucnora, e€ coiictBa. Copra cepHOil KuCIOTBL. CBHIpbE 1T TPOU3BOJACTBA
cepHOU KUCIOTHI. [IoaroroBka ChIpbs.

2. XuMUYecKHe peakluy, Jiexallue B OCHOBE IIPOU3BOJICTBA CEPHON KHCIOTHI.
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3. Croco6b1 monmyuenust okcuga cepol (1V). O6xur cwipbs. Ileun, ucmonb3yemsbie Uis
00Hra ChIpbsl, UX JOCTOMHCTBA U HEAOCTATKH.

4. KoHTakTHBIE ammaparbl, NPUHIUIHAIBHBIE CXEMbl YCTPOMCTBA pa3jIMYHBIX BHJIOB
KOHTAaKTHBIX allapaTosB.

5. Ilornomenune oxcupa cepbl (V). IlormoturensHbiii y3en. Teopernyeckue OCHOBBI
IIpoLecca, yCJIOBUS €ro POTEKaHUs.

6. TexHonoruyeckass cxema IPOMU3BOJCTBA CEPHOM KHUCIOTHI KOHTAKTHBIM CHOCOOOM.
KopoTkas cxema Mpou3BOACTBA CEPHOM KUCIIOTHI.

7. Ilpou3BOACTBO CEpHOW KUCIOTHI HUTPO3HBIM CIIOCOOOM. [IOCTOMHCTBA M HEIOCTATKU
IIPOU3BOJICTBA.

8. IIpou3BOACTBO CEpHOW KHCIOTHI CHOCOOOM «MOKPOTrO KaTanu3a». JlOCTOMHCTBa u
HEJ0CTaTKU IIPOU3BOJCTBA.

[TPAKTUYECKOE 3AHATUE Ne3 (2 yaca)
METAJUIYPITMYECKOE ITPOU3BOJCTBO

1. Ceippé uBetHol 1 y€pHOMl MeTayTypruu. OCHOBHBIE ITOKa3aTeNu Chipbs. [lepcrieKTHBEI
pa3sBUTHSI LIBETHOM M YEPHOU MeTalTypruu B AMypcKoil o6iacTu.

2. Ilpoueccsl moarotoBku chipbs. Kiaccudukanms wmetamioB. CrocoObl MOTyYSHHS
METAJIJIOB.
Aunnorponnueckue moaudukanyu sxenesa. CriaBbl Ha OCHOBE XKeJe3a.
UYyryH, €ero XapakTepucTuKa. Y CTpOMCTBO JOMEHHOMU Ieyn. JIOMEHHBINH JBOP.
XUMUYECKHUE MPOLIECCHI IOMEHHOI'O ITPOU3BO/ICTBA.
Cranp, xapakTepucTika cranu. Mapku ctanu. OTiInyue craiaum OT 4yryHa.
XUMHUYECKUE NTPOLECCHI, JIEKAIINE B OCHOBE IIPOU3BOJICTBA CTAJIU.
. MapTeHoBckuil croco® Hmpou3BOJACTBA CTaJU. YCTPOMCTBO M paboTa MapTEHOBCKON
HEeYH. HpeHMymeCTBa Y HEZIOCTATKH MapTEHOBCKOT'O clioco0a MPOM3BOJICTBA CTAIIH.

9. KuciopoHo-KOHBEpTOPHBIN CIIOCOO MPOU3BOJACTBA CTalM, €ro JOCTOMHCTBA U
HEIOCTaTKU.

10. BeimnaBka ctanu B anekTponeyax. JlJOCTOMHCTBA U HEAOCTATKH MPOU3BOCTBA CTAU B
IIEKTpOIeyax.

11. IIpsamoe BoccTaHOBIEHHE *Keme3a U3 py. [lopomikoBas MeTaTyprus.

N AW

[MPAKTUYECKOE 3AHATUE Ne4 (2 yaca)
TTPOMBIIIIEHHBIA OPT AHUYECKWI CUHTE3

1. IlpombiluieHHBIN OopraHuueckuil cuHTe3. Knaccudukainus u oOImas XxapakTephCTHKa
MIPOU3BOICTBA MTPOIYKTOB MPOMBIIIIEHHOTO OpraHndeckoro cuaTe3a. Coiphe. THUMOBBIE XUMHUKO-
TEXHOJOTHYECKHE MPOLIECCHI.

2. Cunte3 MeTaHoma. TexHosornyeckas cxema mporu3BOICTBA.

3. TIpow3BOACTBO STUIOBOTO CHUPTA. DBHOXMMHUYECKHII W THUAPOIHU3HBIA CIIOCOOBI
MPOU3BOCTBA. TeXHOIOTHYECKass CXeMa IPOU3BOICTRA.

4. IlpousBojacTBO JTaHOJIA CIOCOOOM  KaTaJUTHUYECKOH THUApaTallii  dSTHJICHA.
TexHomornueckasi cxema MpoOU3BOJICTBA.

5. IlpousBoacTBo OyTamueHa. TexHONMOrHUECKas cxema MPOu3BOJICTBA.

6. [Ipon3BoacTBo n3onpeHa. TexHomorn4yeckas cxema Iponu3BOACTBA.

7. IlpousBoacTBo cTupona. TexHomoruyeckas cxema mporu3BOJICTBA.

8. IIpon3BOACTBO KamposakTama. XUMHU3M IpoIiecca.

9. CriocoObI moyuyeHus areTuiieHa. TexHoIoruyeckas cxeMa Mporu3BOJICTBA alleTHIICHA U3
KapOuja Kaublusi. TeXHONOTrHYecKas cXema MPOM3BOJACTBA alleTUJICHA W3 YTJIIEBOJOPOIHOTO
CBIPBSL.

10. ITponsBoacTBO aneranbaeruaa. TeXHOTOrn4eckas: cxema Mporu3BOICTBA.

11. TIpon3BOACTBO YKCYCHOM KUCIOTHL. TexHomornyeckas cxema mpou3BOICTBA.

[MPAKTUYECKOE 3AHATUE Ne5 (2 yaca)
[TPOM3BO/ICTBO BHICOKOMOJIEKYJIIPHBIX COEJMHEHMI
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1. BeicokomonekynspHbie coeauHeHus. CBOICTBa, KinaccuPuKaIs U METOIbI TIOTyUYSHUSI.
[Tomumepuzanusa. Knaccudukanus u xapakrepuctuka. [lomukonaencanus. Knaccudpukanus u
XapaKTEePUCTHKA.

2. TlpousBonctBo 1emTr003bl. Cyab(UTHBIA CHOCOO MPOM3BOACTBA. TEXHOIOTHYECKAs
cxema mnpousBoacTBa. CynbdaTHblii cnoco0 TPOM3BOJACTBA. TexHoIOrmyeckas cxema
MIPOU3BO/ICTBA.

3. [Ipon3BOACTBO XMMHYECKHUX BOJOKOH. Kitaccudukanus u XapakTepuCTUKa XUMUYECKUX
BOJIOKOH. [IpuHIinnuansHas cxema Ipou3BO/ICTBA.

4. IIpou3BOACTBO BUCKO3HOT'O BOJIOKHA. TeXHOJIOrMUecKas cxema Ipou3BOJICTBA.

5. TIpou3BOACTBO KampoOHOBOTO BOJIOKHA. XHMHM3M M NpPUHLUIHKAIBHAS —CXeMa
IIPOU3BO/ICTBA.

6. IlpousBoacTBo muactuueckux wmacc. Kiaccudukanus, oOmas XapakTepuCTHKa,
OCHOBHBIE CITOCOOBI TPOU3BOICTBA.

7. TlonmukoHIEHCAlMOHHBIE TMOJUMEpPHl M IUIacTMAacchl Ha WX OcHoBe. [Ipon3BoncTBO
¢denomnacToB. XUMHU3M U MIPUHIUIIAATIBEHAS CXEMa TPOU3BOICTBA.

8. IlomuMepu3alMOHHbIE TOJUMEPHI W IJJaCTMAacChl Ha MX oOcHoBe. [Ipom3BoAcTBO
nosua THIIeHa. TexHomornueckas cxema nNpou3BOACTBA.

9. Ilpou3BoacTBO  OyTaauMeH-CTHUPOIBHOTO  Kaydyka. TexHojlorumueckas cxema
IIPOU3BO/ICTBA.

10. IIpou3BoacTBo pe3unsl. [IpuHnnnuanbHas cxema Mpou3BOICTBA.

6 IMJAKTUYECKUE MATEPUAJIBI VIS KOHTPOJIA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPUAJIA
6.1 OueHo4HbIe CPEACTBA, IOKA3aTEJIH U KPUTEPUH OLlEHMBAHUS KOMIIEeTeH NI

Huaexc Onenounoe IToka3aTenn Kputepun oueHuBanusi
KoMmIeTe CpeIcTBO OlLleHUBAHMS c¢()OpMHPOBAHHOCTH KOMIIETEHM I
HIIUH
OIIK-1 | Otuer mo Hu3zknii — CTaBUTCSI, €CIIU JOMYIIEHbI CYLIECTBEHHbIE
1abopaTOPHOM | HEYJOBJIETBOPUTENh | OMMMOKM (B XOJ€ OJKCIEPUMEHTa, B
pabote HO 00BsICHEHHH, B OQOPMIIEHUU PabOThI, MO

TeXHUKe Oe3omacHocTd, B pabore cC
BEILIECTBAMU U MpUOOpaMu), KOTOpbIE HE
UCHPABIAIOTCA  JaXe 10  YKa3aHHIO

MpEeno1aBaTesl.

[Toporossiii — | cTaBUTCA, €CAM  JOMYWIEHBI OJHA-ABE

YIAOBJIETBOPUTEIIBHO | CYILIECTBEHHBIE OIIINOKHU (B xoJze
AKCIIEpUMEHTA, B  OOBACHEHUH, B

opopmieHUd  paboThl, MO  TEXHUKE
0e30MacHOCTH, B paboTe C BEIIECTBAMU H
npudbopamu), KOTOpbIE HCIPABISIIOTCS C
MTOMOIIBIO MPEITOIaBaTEIS.

bazoBelit — xopomio | a) paboTra BBIIONHEHA TMPAaBHIBHO, 0e€3
CYIIECTBEHHBIX OIMIMOOK, C/ICaHbl BHIBOIBI,
0) 1OITyCTUMBI: HETIOTHOTA POBEACHUS WU
oopmiteHHsT  JKCHeprMEHTa,  OIHA-/IBE
HECYILIECTBEHHbIE OIIMOKM B TPOBEICHUU
i oQOpMIICHHH  DKCIIEPUMEHTa, B
mpaBuiIax paboOTBl C  BEIIECTBAMU U
npubopamu

Bricokuii — oTIMYHO | @) padoTa BBHIMONHEHA IMOJHO, MPAaBUJIBHO,
0€3 CYIIECTBEHHBIX OIIMOOK, CHEJIaHbI
BBIBOJIBI;
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0) PKCIEpUMEHT OCYIIECTBIIEH IO IUIaHy C
YYeTOM TEXHHKH O€30MacHOCTH U TPAaBHII
paboThl C BemeCTBAMH W MPUOOPAMH;
B) HMEIOTCS OpPTraHU3AIMOHHBIC HABBIKH
(mo[IepXKUBAETCSl YUCTOTA paboUero Mecra
M TOpSJOK Ha  CTOJNe, OKOHOMHO
UCIIOJI3YIOTCSI PEaKTHBBI).

KoHntposbHas
pabora

Huzkuii —
HEYJI0OBJIETBOPUTEIIb
HO

JNOMYCTHJI ~ YHUCIIO  OIMUOOK W
HEZ0YETOB MPEBOCXOAAIIEE HOPMY, MpHU
KOTOPOU MOKET OBbITh BHICTAaBIIEHA OICHKA
«3»

IToporossrii —
YZIOBJIETBOPUTEIBHO

€CIIM CTYJEHT TPABUILHO BBITIOIHUI HE
MEHEE TOJOBHHBI PaOOTHI WIJIM JIOIYCTHIIL:
He Oojee ABYX TpyObIX OIIMOOK; WM HE
Oonee onmHOUM TpyOoil U ogHOW HerpyOou
OIIMOKH M OJTHOrO HEJA0YETa; UK HEe Ooyiee
JIBYX-TPEX HErpyObIX OMMOOK; WM OJHON
HerpyOoil OMMOKN ¥ TPEX HEJO0UYETOB; WIIH
NP OTCYTCTBUU OLIMOOK, HO TIPU HAJTUYUU
YETHIPEX-TISITH HEJIOUETOB.

bazoBelii — xoporo

CTYZICHT BBINIOJHII PabOTy IOJHOCTBIO,
HO JONMYyCTWJI B HeW: He Oojee OnHOU
HEerpyOo# OIMOKK ¥ OJHOTO HeJ0YeTa M
He 0oJiee ABYX HEJIOUYETOB

Bricokuit — oTIIMYHO

paboTa BbINOTHEHa 0€3 OIMMOOK, YKa3aHBI
BCE pacyeTHble (DOPMYJBI,  CIUHUIIBI
u3MepeHusi, 0e3 OMmMUOOK BBIMOIHEHBI
MaTEeMATHYECKHUE PACUCTHI

OIIK-1

YcTHBIN
ompoc

Huskunt —
HEYJIOBJIETBOPUTEIIb
HO

CTaBUTCS, €CIIU JOMYIICHBI CYIIeCTBEHHBIE
omOku (B OOBSACHEHWHM MaTepuana),
KOTOpbIE HE UCHPABISIIOTCA Jaxe TO0
YKa3aHHIO MPEToIaBaTels.

IToporosslii —
YIOBJIETBOPUTEIBLHO

CTaBUTCS, €CIM JOIYIIEHbl OJHA-]IBE
CYIIECTBEHHBIE OIMMOKK B OOBSICHECHUH
MaTepuaa, B oopmiieHnn
CaMOCTOSITENIbHOM ~ paboThl,  KOTOpHBIE
UCIIPaBIISAIOTCS c MTOMOILBIO
MIPEeno/1aBaTes.

ba3oBblii — xopo1o

a)oTBeT 0€3  CyIIECTBEHHBIX OLIMOOK,
CJIeJIaHbl BEIBOJIBI,

0) JOMyCTUMBI: HEMOJHOTA PaCKPBITHS WU
W3JIOKEHUS BOIIPOCA, OJTHa-7[BE
HECYILIECTBEHHbIE OIIMOKM B PaCKpPBITHU

BOIIpOCa

Bricokuii — oTIMYHO

a) OTBET TOJIHBIN, IPAaBUIIHHBIN, 03
CYIIIECTBEHHBIX OILITMOOK, C/I€TaHbI BEIBOIBI;
0) M3JI0XKEH 10 TIJIaHY;

B) HMEIOTCSl OpPTraHU3AIMOHHBIC HABBIKH
(parmoHaIbHOE WCIONBF30BAHUE MaTepualia
OTBETa, IPUMEPOB).

OIIK-1

Tect

Huzkwuit — no 60
0aiIoB

324 BEPHO  BBHINOJIHEHHOE  3aJaHue
TECTUPYEMBIA  IOJIY4YaeT MaKCHUMAJIBHOE
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(HEYTOBIETBOPUTEITH
HO)

IToporogsrii — 61-75
0aioB

(YIOBJIETBOPUTEIILH
0)
basosenii — 76-84

0aJI7I0B (XOPOII0)

Bricokuii — 85-100
0aJUIoB
(OTIIMYHO)

KOJIMYECTBO OayioB, MPEayCMOTPEHHOE
JUIsl  3TOrO  3aJaHus, 3a  HEBEPHO
BBIMIOJTHEHHOEe — HoJb OamioB. Ilocne
IIPOXOXKICHUS TeCTa CYMMHUPYIOTCSI

pe3yJIbTaThl BHITOJHEHUS BCEX 3aJaHUi.
[logcuuthiBaeTcs  MPOLIEHT  MPABHILHO
BBIMIOJTHEHHBIX 33/IaHUN TECTa, MOCIIE Yero
3TOT TMPOIEHT TMEPEBOJUTCA B OLECHKY,
PYKOBOJICTBYSICh yKa3aHHBIMHU
KPUTEPHUSIMH OLICHUBAHMUSL.

OIIK-2

Otuer no
nabopaTopHOH
pabore

Huzkuii —
HEYJI0OBJICTBOPUTEIIb
HO

CTaBHUTCS, €CIIH JIOMYLICHBI CYIIECTBCHHBIE
ommOKku (B XO0J€ OKCIIEpUMEHTa, B
0o0BsicHEeHHH, B OQOpMIIEHUU PabOTHI, O
TexHuke Oe3omacHocTH, B pabore ¢
BEILLECTBAMU U MPUOOpaMu), KOTOPBIE HE
UCIPABISAIOTCS  JlaXXe T0  YKa3aHUIo
pernoaaBaTes.

[ToporoBbiii —
YAOBJIETBOPUTEIHBHO

CTaBUTCS, €CIM JAOINYIICHbl OJHA-
JIBE€ CYLIECTBEHHbIE OMMUOKK (B XO0zA€
OKCIIEpUMEHTa, B  OOBSCHEHUHU, B
opopmiieHUH  pabOTBI, 1O  TEXHUKE
Oe3omacHocTH, B paboTe C BellecTBaMH U
npudbopamu), KOTOpbIE HCHPABISIIOTCA C
MIOMOIIBIO MPENoAaBaTeNsl.

ba3oBblii — x0po1o

a)paboTa BBIIIOJHEHA INPaBWIbHO, 0€3
CYIIECTBEHHBIX OIIMOOK, C/IE€NaHbl BHIBOIbI,

0) JIOTTY CTUMBI: HETIOJIHOTA
MPOBECHUS WIN oopmiteHns
OKCIIEPUMEHTA, OJTHA-/IBE HECYIICCTBECHHBIC
OLIMOKU B IPOBEICHUH WIN O()OPMICHUU
OKCIIEPUMEHTa, B TIpaBWiax paboOThl C
BEILIECTBAMH U ITpUbopamu

Bricokuii — OTIIMYHO

a) pa®oTa BBITIOJHEHA TOJIHO, MPABWILHO,
0e3 CyIIECTBEHHBIX OIIMOOK, CJIEJIaHbI
BBIBOJIBI;

0) SKCIEPUMEHT OCYILECTBIEH 10
IUTaHy C y4eTOM TEXHUKHU Oe30MacHOCTH U
npaBusl  paboThl € BelIeCTBAMU U
npubopamu; B) UMEIOTCS
OpraHM3aIIOHHbIE HaABBIKH
(moanepkuBaeTcsl YucToTa paboyero Mecra
U  TOpAAOK Ha  CTOJE, 3KOHOMHO
HCHOJIb3YIOTCSI PEAKTUBBI).

OIIK-2

KoHTtponbHas
pabora

Huzkuii —
HEYJOBJIETBOPUTEIIb
HO

JOMYCTUJI  YUCJIO  OIMHUOOK W
HEJIOUETOB MPEBOCXOJSIIEee HOPMY, HpHU
KOTOPOW MOKET OBITh BBICTaBJIEHA OIEHKA
«3»
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[ToporoBbiii —
YAOBJICTBOPUTCIILHO

€CITM CTYNIEHT MPAaBWJIBHO BBIOJHWI HE
MEHEE TIOJIOBHHBI PaOOTHI WIJIM JIOIYCTHIL:
He Oosiee ABYX rpyObIX OmMIMOOK; WM HE
Oonee onHOM TPyOOH M OAHONU HErpyOoii
OIIMOKHK U OJHOI'0 HEJ0YETA; UK He OoJiee
JIBYX-TPeX HETpyOBIX OIMIMOOK; WIIK OJTHOU
Herpy0oi ommOKH U TPEeX HEIO0YETOB; WU
MIPH OTCYTCTBUU OIMIMUOOK, HO TP HATTMYHUU
YEThIPEX-TISITH HEIOUETOB.

ba3oBblii — x0po1o

CTYJIEHT BBIMIOJHUI PabOTy MOIHOCTHIO,
HO JIONYCTHJI B HEHl: He Oosee oaHOM
Herpy0oii OIMOKH U OJTHOTO HEI0YeTa WK
He OoJiee IBYyX HEJI0UYETOB

Bricokuii — OTIIMYHO

paboTa BhINONHEHA 0e3 OmMUOOK, yKa3aHbI
BCE pacyeTHble (OPMYJIBL, EIAUHHIIBI
U3MepeHus, 0e3 OMmMMUOOK BBITOJHEHBI
MaTeMaTU4eCKUe PacyeThl

OIIK-2 YcTHBIN Huskui — | cTaBUTCA, €CIIM OOMYILIEHBI CYIIECTBEHHEIE
onpoc HEYJIOBJIETBOPUTENL | OIIMOKM (B OOBSICHEHUMM Marepuania),
HO KOTOpbIE HE€ HCIPABISIOTCS Jaxe 0
YKa3aHUIO MIPENo1aBaTeisl.
[Toporosslii — | cTaBUTCs, €CIM JAOMYILUEHbl OJHA-IBE
YIOBJIETBOPUTEIBHO | CYLIECTBEHHbIE OMIMOKM B OOBICHEHUU
Marepuana, B odopmMieHUn
CaMOCTOSITENIbHOM ~ paboTBl,  KOTOpHIE
UCIIPABIISIIOTCS c MTOMOILBIO
MIPEeno/1aBaTesl.
bazoBelif — xopomo | a)orBeT 0€3  CYIIECTBEHHBIX  OLIMOOK,
C/IeTIaHbl BBIBOJIBI;
0) JOMYCTHMBI: HETIOTHOTA PACKPBITUS WU
M3JI0KEHUS BOIpOCa, OJlHa-/IBE
HECYILIECTBEHHbIE OIIMOKM B PaCKpPBITHU
BOIpoca
BrIcokuil — OTTUYHO | a) OTBET MOJHBIHN, TPaBUIIbHBIN, 03
CYILIECTBEHHBIX OLIMOOK, C/IE€TaHbI BHIBObI;
0) U3TI0XKEH I10 TIJIaHy;
B) HMEIOTCSl OpPraHM3alMOHHBIE HABBIKU
(pauMoHaIBPHOE MCIIONIB30BAHNUE MaTepHasa
OTBETa, IPUMEPOB).
OIIK-2 Tect Husknii — KonnuecTBo npaBuibHBIX OTBETOB Ha
HEYJIOBJIETBOPUTEIIb BOIpockl TecTa MeHee 60 %
HO
IToporossiii — KonnuecTBO npaBUIIbHBIX OTBETOB HA
YIOBJICTBOPUTEIHHO BOIPOCHI TecTa oT 61-75 %
KonnuecTBO nmpaBuiIbHBIX OTBETOB HA
bazoBblit — xopo1o BOTIPOCHI TecTa oT 76-84 %
Bricokunii — oTIIMYHO KonnuecTBO npaBUIIbHBIX OTBETOB HA
Borpockl Tecta oT 85-100 %
YK-2 Oruer 1o Husknii — CTaBUTCs, €CIIU JOMYIIECHBI CYIIECTBEHHBIE
1a00paTOPHON | HEYJOBJICTBOPUTENh | OMMUOKKM (B XOJ€ OJKCIEPUMEHTa, B
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pabore

HO

00BsicHeHnH, B 0OPMIICHUU PabOTHI, IO
TeXHMKEe Oe3omacHocTH, B pabore ¢
BEIIECTBAMH M MPHOOpaMU), KOTOpbIE HE
UCHPABISAIOTCA  JaXe IO  YKa3aHHIO
peroaaBaTers.

IToporossrii —
YIOBJIETBOPUTEIBHO

CTaBUTCS, €CIHM JOIYIICHBl OJHA-
JIBE€ CYIIECTBEHHBbIE OMMUOKK (B XO0ze
JKCIIEpUMEHTa, B  OOBSCHEHUHU, B
obopmiieHUH  pabOThI, MO  TEXHHUKE
0e3omacHOCTH, B paboTe C BEIIECTBAMH H
npudopamMu), KOTOPbIE HCIPABIISIOTCS C
MTOMOIIBIO MPETOAaBATEISL.

ba3oBblii — x0po1110

a)paboTa BBIIOJIHEHA TMPAaBWILHO, 0Oe€3
CYIIECTBEHHBIX OIMIMOOK, C/IE€IaHbl BHIBOIbI,

0) JIOITY CTUMBIL: HETOJHOTA
MIPOBEICHUS W oopmiternst
HKCIEPUMEHTA, OJHA-JIBE HECYIIECTBEHHbIE
OIIMOKY B IMPOBEACHUU Wi O(OPMIICHHU
OKCIEPUMEHTa, B TMpaBWiaXx padoThl C
BEIIECTBAMU U NTpudopamu

Bricokuit — oTIIMYHO

a) paboTa BBINMOJHEHA MOJHO, MPAaBUJIBHO,
0e3 CyIIECTBEHHBIX OIIMOOK, CJIEJIAHBI
BBIBOJIbI;

0) SKCIEPUMEHT OCYIIECTBIIEH TIO
IUTaHy C yYeTOM TEXHUKH Oe30MacHOCTU U
mpaBuwJl  pabOTBI € BEHIECTBAMH U
npubopamu; B) HMMEIOTCS
OpraHu3aIOHHbBIE HABBIKH
(momnepkuBaeTcsl YucToTa pabouero Mecra
M TOpAIOK HA  CTOJE, DKOHOMHO
MCTOJIB3YIOTCS] PEaKTUBBI).

YK-2

KoHnTtponbHas
pabota

Huzknii — JMOMYCTUJI  YUCJIO  OIUOOK W

HEYJIOBJIETBOPUTENh | HEJOYETOB MPEBOCXOASAIIEE HOPMY, MpHU

HO KOTOPOU MOKET OBITh BHICTABIICHA OICHKA
«3»

[Toporossrii — €CIIM CTYJICHT TPABHILHO BBITIOJHUI HE

YAOBIETBOPUTENILHO | MEHEE TMOJOBUHBI Pa0OThl WU JOMYCTHII:

He Oosiee ABYX rpyObIX OMIMOOK; WM HE
Oosiee onHOM TPyOOH M OnHONW Herpyooii
OMMOKH ¥ OJTHOTO HeloueTa; Win He Ooee
JBYX-TpeX HErpyObIX OLIMOOK; WM OJHOMN
Herpy0oi ommOKH U TPeX HEJT0YETOB; WU
IPU OTCYTCTBUU OLIMOOK, HO MPU HAJTMYUU
YeThIpeX-TISITH HEJOYETOB.

ba3oBblii — xopo1o

CTYJEHT BBIMIOIHUI PabOTy MOIHOCTHIO,
HO JIONMYyCTHWJI B Hel: He Oojee OmHOU
Herpy0oii OIMOKHM U OTHOTO HEeI0YeTa WK
He 0oJiee IBYyX HEI0UYETOB

Bricokuii — oTIMYHO

paboTa BbINOJIHEHa 6€3 OMMOOK, YKa3aHbI
BCE pacyeTHble (OPMYINbI, EIUHHIIBI
u3MepeHus, 0e3 OmUOOK BBIOJHECHBI
MaTeMaTHYeCKUE pacueThl
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YK-2 VY cTHEIN Huzkni — | CTaBHUTCS, €CJIU JIONYIIEHBI CYIIIECTBEHHbIE
onpoc HEYJIOBJICTBOPHUTENh | OMMOKM (B OOBSICHEHWH Marepuania),
HO KOTOpPhIE HE HCHPABISAIOTCS Jaxe I10

YKa3aHUIO MPENoaBaTesl.
[ToporoBsrii — | cTaBUTCS, €CIM  JOMYIIEHBl OJHA-BE
YJAOBICTBOPUTEIILHO | CYIICCTBEHHBIC OMMUOKH B OOBSICHCHHUH
Marepuana, B ohopmIIeHUN
CaMOCTOSITEIBHOH ~ paboThl,  KOTOpPBIC
HCIIPABIISIOTCS c IIOMOIIBIO

MpernoaBaTes.

ba3oBeIil — Xopomio | a)oTBeT 0€3  CYIIECTBEHHBIX  OIIMOOK,
C/ICTIaHBI BBIBO/IBI;
0) JOIyCTUMBI: HEMOIHOTA PACKPBITHS WU

W3JI0KEHUS BOIIPOCA, OJTHa-][BE
HECYIICCTBCHHBIC OIIMOKA B PACKPBHITHU
BOIIpOCa

Bricoknii — OTIIMYHO | @) OTBET MOJIHBIN, MPAaBUIIbHBIN, O3
CYLIECTBEHHBIX OLIMOOK, C/I€7aHbI BHIBObI;
0) U3JI0KEH 10 TUIaHY;

B) HMEIOTCSl OpPraHU3alMOHHbIE HAaBBIKU
(patoHaIBPHOE HCIIONB30BAHKUE MaTepHasa
OTBETA, IPUMEPOB).

6.2 HpOMe)KyTO'lHaﬂ arrecranust CTYACHTOB 110 TUCHUIIJINHE

IIpomexyTOouHast arrecTauusl SBISETCS IPOBEPKOM BCEX 3HAHWW, HABBIKOB M YMEHUU
CTYJCHTOB, MPHOOPETEHHBIX B Tpollecce M3yYeHHs] TUCHMIIMHBL. DopMol MPOMEXyTOUHOM
aTTeCTalyy 0 TUCLIUILINHE SBIIAETCS 3a4€T U OK3aMEH.

Kpurepun oneHuBaHus YCTHOTO OTBETA HA 3a4eTe

OueHka «3a4TeH0» BBICTABIIAECTCS CTYACHTY, €CIIU:

1. BOmpOCHI pacKpHITHI, U3JI0KEHBI JIOTHYHO, 0€3 CYIIIECTBEHHBIX OIIHOO0K;

2. TIOKa3aHO YMEHHE WUIIOCTPUPOBATH TEOPETHUECKUE TIOJIOKEHUS! KOHKPETHBIMHU
IpUMepamu;

3. TIPOJIEMOHCTPUPOBAHO YCBOCHHE paHee H3yYEHHBIX BOIMPOCOB, C(HOPMHUPOBAHHOCTH
KOMIIETECHIIUH, YCTOMYUBOCTb UCIIOIb3YEMBIX YMEHUN U HABBIKOB.

JomyckaroTcst He3HAYUTEIbHBIC OIIHOKH.

OneHka «He 324TEHO0» BBICTaBIISIETCS, €CIIN:

1. He pacKpbITO OCHOBHOE COJIepKaHuE YUeOHOTro MaTepuana;

2. oOHapy>K€HO HE3HaHHE WIM HEMOHWMaHHe OoJblledl Wi HauOoJjee BaKHOW YacTh
y4eOHOro MaTepHana;

3. AomylIeHbl OMIMOKM B OINpENEJICHUU TMOHATHH, KOTOpbIE HE HWCIpPAaBIEHbI IOCIHe
HECKOJIBKMX HaBOJSALIUX BOIIPOCOB;

4. He chopMUpPOBAHBI KOMIIETCHIINY, YMEHHS U HABBIKU.

Kputepun oneHnBaHus yCTHOIO OTBETAa HA IK3aMeHe

Ouenka «5» (OTJMYHO) CTaBUTCS, €CIIU CTYAECHT:

1. mOTHO PacKpPBITO COAEpKAHKE MaTepuala OumeTa;

2. Marepuall W3JI0KEH T'PaMOTHO, B ONPEACICHHON JIOTMYECKOW MOCIEA0BATEIbHOCTH,
TOYHO UCIIOJIb3YETCS TEPMUHOJIOTUS;

3. TOKa3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETUUYECKHUE TIOJO0KEHUS KOHKPETHBIMU
npuMepamu, NPUMEHITh X B HOBOW CUTYallUH;

4. TpPOIEMOHCTPUPOBAHO YCBOCHHE PAHEE W3YUYEHHBIX COIYTCTBYIOIIUX BOIIPOCOB,
c(OpPMHUPOBAHHOCTh M YCTOWYMBOCTh KOMIETCHIINIA, YMEHHUI U HABBIKOB;
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5. OTBET MPO3BYYAT CAMOCTOSTEIHHO, 0€3 HABOSIIUX BOIPOCOB;

6. IomylIeHbl OJHA — JBE€ HETOYHOCTH MPH OCBEIIEHUU BTOPOCTEHEHHBIX BOIPOCOB,
KOTOPbIE UCIIPABJISIOTCS 110 3aMEYAHHUIO.

Ouenka «4» (Xo0pouo) CTaBUTCS, €CJIH:

OTBET CTYJICHTA YJOBJICTBOPSET B OCHOBHOM TPeOOBaHUSAM Ha OLICHKY «5», HO MPU 3TOM
UMEET OJMH U3 HEJIOCTATKOB:

1. B U3JOKEHUM TOMYIICHBI HEOOIBINNE POOEITBI, HE NCKA3UBIINE COJCPIKAHUE OTBETA;

2. nomyuleHbl OJMH — JIBa HeJIO4YeTa MPU OCBEIICHHMH OCHOBHOTO COJIEp)KaHHs OTBETa,
MCIIPaBJICHHBIC 110 3aMEYaHUIO IK3aMEHATOPA;

3. pomymieHsl omuOKa wid Oojiee JBYX HEJOYETOB IMPH OCBEIICHUH BTOPOCTETIEHHBIX
BOIIPOCOB, KOTOPBIE JIETKO UCTIPABIISIOTCS M0 3aMEYaHHUIO SK3aMEHATOPA.

Ouenka «3» (ya10BJIETBOPUTEJIbHO) CTABUTCSA, €CIIU:

1. HEMOJHO WM HEMOCIENI0BATEILHO PACKPHITO COACpP)KaHHUE Marepuaia, HO MOKa3aHO
oOmiee MOHUMaHUE BOIPOCA U MPOJEMOHCTPUPOBAHBI YMEHHS, TOCTaTOUHbIE JUIsl JalbHEHUIIEro
YCBOEHUSI MaTepuaa;

2. WMENHUCh 3aTPyJHEHHs WM JONYyIIeHbl OMMOKKM B ONpEAENCHUN TOHATHUH,
MCIIOJIb30BAHUU TEPMUHOJIOTHH, UCTIPABIIEHHBIE TIOCIIE HECKOJIBKUX HABOISIINX BOIPOCOB;

3. NOpu HEMOJIHOM 3HAaHUM TEOPETHYECKOr0 MaTepuaia BBISIBICHA HEIOCTAaTOYHAS
c(hOpMUPOBAHHOCTh KOMITETCHIIMM, YMEHUI U HABBIKOB, CTYJCHT HE MOKET IPUMEHUTH TEOPHUIO
B HOBOM CUTYallUH.

Ouenka «2» (Hey10BJIETBOPUTEJIbHO) CTABUTCS, €CIIU:

1. HE pacKpBITO OCHOBHOE COJIepKaHKe Y4eOHOTro MaTepuana;

2. oOHapyXEHO HE3HAHWE WM HEMOHMMAaHWE OOJbIICH HMIM HaumboJiee BaKHOW YaCTH
y4eOHOro MaTepHarna;

3. JOmylIeHbl OMIMOKK B ONPEEICHUU MOHSTHM, MPU HCIOJIb30BAaHUU TEPMHUHOJIOTHH,
KOTOpBIE HE UCTIPABIEHBI MOCIE HECKOIBKUX HABOSIINX BOIPOCOB.

4. He copMUPOBAHBI KOMIIETEHIINN, YMEHUS U HABBIKU.

BOIIPOCHI K 3AYETY

1. Omnpenenenue nBoMHON TOUKM ruapodocdar kKanpuus - Auruapodocdar KanbLus 1Mo
PacTBOPUMOCTHU OKCUAA KalbLins B (hochOpHOI KUCTIOTE

2. IIpou3BOJACTBO BBICOKOMOJIEKYJIIPHBIX COCIMHEHUI

3. INony4yenne mputa. KommaecTBeHHOE ONpeIeIeHNE )KUPHBIX KUCIOT B MBLJIE.

4. Tlomy4yeHne YKCYCHOM KHCIIOTHI I'HJIpaTanyei kapouaa KaabIus

5. IlomydeHue MeTaI0B BOCCTAHOBIEHUEM YIJIEPOJOM UX OKCHJIOB

6. IlonyyeHue MeTanaoB M CIUIaBOB J€MCTBHEM ra3000pa3HbIX BOCCTAHOBUTENEH Ha MX
OKCHUBI

7. Omnpenenenne KOPPO3UOHHON CTOMKOCTH METAJUIOB B KUCIIOW U HEUTpaIbHOU cpeax

8. Tlomy4eHne HUKEIEBOTO OKPBITUS SJEKTPOXUMHUECKIM CITOCOOOM

9. IlonydeHue JErKorIaBKUX CTEKOI

10. [TomyyeHne aMMOHUIHOM CETUTPBI

BOITPOCHI K OK3AMEHY

1. TonsATHE M coAepKaHHE HAYKN «XUMHYECKash TEXHOJOTHUS», CBSA3b €€ C IPYTUMH Hay-
KamMu. XUMHYECKas TMPOMBIIUICHHOCTh Kak OTpacib MaTepUalibHOTO  IPOHM3BOCTBA.
OCOOEHHOCTH OTpAaciIeBOH CTPYKTYphl XHMHYECKOro Komiuiekca. COBpPEMEHHOE COCTOSHUE
XMMHYECKON TPOMBIIIJICHHOCTH, XUMH3aIl1sl HAPOIHOTO X035 CTRA.

2. Coipp€, ero Bumbl, Kiaccuukaims, oOmas MOATOTOBKA ChIpbs. [IpuHImI
palMOHAIBHOTO KCIIOJb30BaHHS ChIPhsl. MeXaHu4deckue | (PU3HKO-XMMHUYECKUE METObI
oOoraieHust ChIphbsl.

3. Buapl W WCTOYHMKH DHEPruy, NPUMEHSIEMbIE B XUMHUYECKOH IMPOMBINLICHHOCTH.
DHEProéMKOCTh XUMHKO-TEXHOJOTMYECKUX TPOLECCOB. PallMoHaNbHOE HCIONIBb30BaHUE JHEp-
ruu. HoBble BU/IBI DHEPTUU B XUMUYECKOHN MPOMBIIIIICHHOCTH.
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4. Bonra B XMMHMYECKOH IPOMBIIUIEHHOCTH. XapakTEpPUCTUKA MPUPOAHBIX BOI.
[ToaroroBka mpoOMbIIIIIEHHON BOJIbl. OYMCTKA TUTHEBOM BOJIBI.

5. XUMUKO-TEXHOJIIOTUYECKUI TPOLIeCC, €ro crpykrypa. Kiaccudukamuss XUMHUKO-
TEXHOJIOTMYECKUX MpoueccoB. Opranu3anus XMMUKO-TEXHOJOTUYECKOIO MpoIiecca.

6. OOmas xapakTepUCTHKAa W KJIACCU(UKAIMS IMPOIECCOB XUMHUYECKOW TeXHONMOTHuH (5
TpyII IPOIECCOB).

7. Karanuz B XUMUYECKOW MPOMBIIUIEHHOCTH. THUIBI KaTaJIUTHYECKUX IPOLIECCOB.
CBoiicTBa TBEPABIX KAaTaIU3aTOPOB.

8. KonrakTHble anmaparhl. Y CTPOHCTBO U MOKA3aTeNIM pabOThl KOHTAKTHBIX aIlllapaToB.

9. Tunbpl TEXHOJOTUYECKMX CXEM, TEXHOJIOTMYECKHEe U TEXHUKO-DKOHOMHUYECKHE
[I0Ka3aTeIM XMMHUYECKOI0 IPOU3BOICTBA. balaHChl TPON3BOICTBA IPOAYKIIUH.

10. Cepnas xucnora, e€ cBOMCTBa, copra, npuMeHeHHe. ChIpbE CEPHOKUCIOTHOTO
npou3BoicTBa. CriocoObI MPOU3BOJICTBA CEPHOU KUCIIOTHI.

11. TMomyuenue okcuaa cepbl (1V). OGxur xKoiuegaHa Kak IpuUMep reTepOreHHOTO HekKa-
TaJIUTUYECKOTo mpouecca. CoKUraHue cepbl M CEpoOBOAOPOAA IPHU IMPOU3BOJCTBE CEPHUCTOIO
rasa.

12. Tumbel OOGKHIOBBIX TIEYCH M IEYECH I CXKUTAHUS CEpPhbl B IPOM3BOJCTBE CEPHOU
kucnoThl. CrienuanbHasi OYMCTKa 00KUTOBOTO rasa.

13. Oxkwucnenue okcuaa cepsl (IV) xak mpumep oOpaTUMOro reTepOreHHOTO KaTaTuTHYe-
ckoro mporecca. XemocopOuust okcuga cepbl (V). IlpuHnunuanpHas cxema IMPOU3BOJICTBA
CEpHOI KUCJIOThl KOHTAKTHBIM CIIOCOOOM U3 KOJY€eJaHa.

14. OcoOeHHOCTH MPOU3BOJICTBA CEPHOM KHCIOTHI MO «KOPOTKOW CXEMe», CIIOCOOOM
«MOKpOro kaTtayin3a». OCHOBHbIE TEHJCHIIMH B Pa3BUTUU CEPHOKUCIOTHOTO MPOU3BOJICTBA.

15. Coenunenus a3oTa, WX 3HAYEHHE [UIsI HAPOAHOrO Xo3siictBa. I[IpombliieHHBIE
METO/Ibl CBSI3bIBaHUS a30Ta. ChIpbE B IPOU3BOJICTBE aMMHUAKa.

16. Cnoco6bl mpon3BOACTBA a30Ta M BOJOPO/IA AJIsi CHHTE3a aMMHAaKa.

17. Cunre3 amMMmMaka Kak IpUMEp KaTaJIUTUYECKOro Ipoliecca. TeopeTHuyecKue OCHOBBI
cunte3a. llpomsBoacTBo ammmaka. IlpuHnunumanbHass cxema NPOM3BOACTBA aMMHaKa IIpU
CpEJIHEM JIaBJICHUU.

18. A3zotHas kucnora, €€ cBoWcTBa, mpuMeHeHHe. OCHOBHBIE CTaJUU TNPOU3BOJICTBA.
TeopeTnueckre OCHOBBI OKHUCIEHMSI aMMHaKa METO/I0M U30MpaTeIbHOIO KaTaanusa.

19. IlpuniunuanbHas cXemMa HPOM3BOJCTBA  pa30aBICHHOM  a30THOM  KUCIIOTHI
KOMOMHHMpPOBaHHBIM METOJIOM, €ro mnpeumyuiectBa. IIpon3BOJICTBO KOHLEHTPUPOBAHHOMN
A30THOM KHCIIOTBI.

20. Croco0bl mony4yeHus coisieii. Poib MHHEpanbHBIX YAOOpEHHI W CPEICTB 3aIIUTHI
pacTeHM JUIsI HapoAHOro xossicTBa. Kilaccudukaums M XapakTepuCTHKa MMHEPaJIbHBIX
yA0OpeHu.

21. AzotHble ynoOpeHus, ux kinaccupukanus. [Ipon3BoicTBO aMMOHUITHOMN CEAUTPBHI.

22. Kapbamua. [IpousBonacTBo kapbamunaa. [IpuHIHAHANBEHAS CXeMa TPOU3BO/ICTBA.

23. Kanwuiiaeie ynoopenus. ®PU3NKO-XUMUYECKUE MPOLIECCHI UX MOTY4YEHUS.

24. ®ochopHble ynoOpeHHs, MX KiaccUpuKams, cbpbE. [Ipom3BoacTBO TpoCcTOrO U
nBoiiHoro cynepdocdarta. IlpuHnunuanbHas cxema Npou3BOJICTBA.

25. Cumukatel.  Krnaccuukarusi, ChIppE, THIIOBBIE TEXHOJOTHYECKHE IIPOIIECCHI
IIPOU3BOJICTBA CUJIMKATOB. [I[pOM3BOACTBO CTPOUTEIBHBIX MaTEpUAJIOB: U3BECTH, KUPIIMYA.

26. Orneynopbl. OCHOBHBIE BHJIBI OTHEYTIOPOB, IPUHIIMITEI HX TOTy4YeHus. [Ipon3BoacTBoO
nopTianaueMenTa. @U3NKO-XMMHUYECKHE IPOLECCH U IPUHIUIINAIIbHASA CXEMa TPOU3BOJICTBA.

27. Crexno. CocraB, crpoeHue, kiaccudukarus cTékoil. Bapka crexma. IlepepaboTka
CTEKJIA.

28. Teoperwdyeckne OCHOBBI  TPOMBIIIICHHOTO  dJeKTponu3a.  KoimuecTBeHHBIE
MOKa3aTeNnu Ipolecca 3JeKTpoau3a. [Ipou3BoACTBO XJIopa M TMIPOKCHA HATPUS METOJIOM
aeKkTponu3a. TeopeTuueckre OCHOBBI 3JIEKTPOJIN3a ¢ fuadparMeHHbIM U PTYTHBIM KaTOJAaMH.

29. Mertamryprus. Coipb€ u€pHOi U IBEeTHOH MeTayurypriur. OCHOBHBIE CIIOCOOBI TIOTyYe-
HUS METaJUIOB.
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30. IBernas metamtyprus. [Ipou3BoacTBo amoMuHMs. MeTobl TOTYYESHUs TIIMHO3EMA.
XHMH3M Tpoliecca MPOU3BOCTBA ATIOMUHUS U IPUHLIUITHANBHAS CXeMa IMPOU3BOJICTBA.

31. Cmnael. CronaBel 4E€pHOM © [BETHOM MeTaurypruu. [Ipow3BOACTBO UyTyHA.
TeopeTnueckue OCHOBBI JOMEHHOTO IMpolecca. YCTpoiHicTBO M paboTa  JIOMEHHOW Ieuu.
JloMeHHBII 1BOP.

32. IlpousBoactBo ctanu. Knaccudukanus u cpaBHUTEIbHAs OLEHKAa METOJIOB BBITLIABKU
cTanu. MapTeHOBCKHUH cI10CO0 BBIMJIABKU CTAJIH, €r0 OCOOCHHOCTH.

33. KuciaopoaHo-KOHBEPTOPHBIA CIIOCOO MPOM3BOACTBA CTajlM, €ro OCOOEHHOCTH.
[Tpon3BOACTBO ANIEKTPOCTANH. TeXHOIOTHUECKasi cXemMa MPOU3BO/ICTBA.

34. IlpuHuunuanbHas cXeMa MPsSMOr0 BOCCTAHOBJICHUA 3keie3a u3 pyAd. llopomikoBas
METaJUTypIHys.

35. TommmBo. Knaccudukanus tormms. OCHOBHBIE CIIOCOOBI TEPEPaOOTKH TBEPJBIX,
KHUJIKUX U Ta3000pa3HbIX TOILIHB.

36. IlepepaboTka TBepmoro TomnuBa. KokcoBanue. [lonykokcoBaHue. YnaBiuBaHHE U
nepepadoTKa MPOAYKTOB KOKCOBAHUS.

37. T'asudukanusi TBEpAOro TOIIMBA. ABTOTEPMUYECKUE MPOLECCHL. AJIIOTEPMUYECKUE
TIPOIIECCHI.

38. Hedtp. Xapakrepucrtuka, kiaaccHUpUKaIUs, IOATOTOBKAa HePTH K mepepaboTke.
Ousnueckue MetoAsl mnepepaborku Hedtu. Ileperonka nHedTu. TexHONOrMUecKas cxema
MIPOU3BOJICTBA.

39. Xumuueckue MeTonsl mepepaboTku HedhTH M HedTenpomykToB. Kiaccuduramus u
KpaTKasi XapaKTepUCTHKa METO/I0B BTOPUYHOM niepepaboTku HedTH.

40. Tepmuyeckue criocoObl nepepadoTku HedTH. [IpUHIMITHANBHAS CXeMa TEPMHYECKOTO
KpPEKHHTa.

41. Karanutndeckuii KpekuHr Hedtu. TexHomornveckas cxema npou3BOCTBA.

42. T'azo00pa3Hoe TOIUIMBO. XapaKTepUCTHKAa W CHocoObl mepepabotku. KouBepcus
MeTaHa. TeXHOIOTHYecKast CxeMa IPOU3BO/ICTBA.

43. TIpomblnuleHHBIH opraHndyeckuil cunte3. Knaccugukanus u obmjas XxapakTepucTuKa
MIPOM3BOJICTBA MPOYKTOB MPOMBIIIEHHOTO OpraHndeckoro cuaTte3a. CripbE. TUoBbIe XUMHUKO-
TEXHOJIOTUYECKHE TPOLIECCHI.

44. Cunte3 MeTaHona. TexHOJIIOTHYECKasi CXeMa IMPOU3BOJICTBA.

45. TIpou3BOACTBO S3TWJIOBOTO CHUPTA. BHOXMMHUYECKMH W THUIPOJIM3HBIA CHOCOOBI
MIPOM3BOJICTBA. TEeXHOJOTHUYECKas CXeMa IPOM3BOJICTBA.

46. IIpou3BoACTBO 3TaHONAa CHOCOOOM  KaTaJIWTHUYECKOM  THIpaTald  STHJIEHA.
TexHONOTHUECKas cXeMa MPOU3BO/ICTBA.

47. TlpousBozacTBo OyTaaueHa. TexHOIOrn4eckas cxema Mporu3BO/ICTBA.

48. TIpom3BoAcTBO H30MpeHa. TeXHOIOrnYecKas cxema IMporu3BOICTBA.

49. TIpousBozacTBo ctupona. TexHonorndyeckas cxema Mpou3BOJICTBA.

50. IpowmzBojacTBO KampoiakTama. XHMH3M IpoIiecca.

51. Cnoco0bl noy4eHus aleTuieHa. TexHoIornyeckas cxema IMpou3BOJICTBA alleTUJIeHa
u3 KapOuaa KampIus. TeXHOIOTHYecKasi cxeMa IMPOU3BOJICTBA allETHIICHA U3 YTIIEBOJOPOIHOTO
CBIPbSL.

52. TIpom3BojaCTBO aneTanbaeruaa. TeXHOIOTHIECKast cXxeMa IMPOU3BOICTBA.

53. IIpou3BoACTBO YKCYCHOW KUCIOTHI. TE€XHOIOTHYECKasi cXxema MpOU3BO/ICTBA.

54. BricokoMosiekynspHble coenuHeHus. (CBoWCTBa, KiaacCHUKAIUS W METOMbI
nonyyenuss BMC. [Tlomumepuszanus. Kraccupukanuss W XapakTepUCTHKAa  METOJIOB.
[Monmukonnencamnus. Knaccudukanus u xapakTepuCTHKA METO/IOB.

55. IIpousBoactBo 1emtr0n03bl. Cyab(GHUTHBIM COCO0 MPOM3BOACTBA. TeXHOIOTHUECKas
cxema nmpousBojacTBa. CynbdatHbii cmoco0 mTpou3BOACTBA. TeXHOJOrHYeckas cxema
POM3BOJICTBA.

56. I[Ipou3BOACTBO XMMHYECKMX BOJOKOH. Kraccudukamus W XapaKTEPHUCTHKA
XUMHUYECKHX BOJOKOH. [IpuHIMnmuanbHas cxeMa Npou3BOACTBA. [IpOM3BOJACTBO BHCKO3HOTO
BOJIOKHA. TexHoyornyeckas cxema npon3BOACTBA.
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57. IIpou3BOACTBO KAampOHOBOTO BOJOKHA. XUMHU3M M [PUHLUUNHAIIBHAS CXeMa
HPOMU3BOCTBA.

58. IlpomsBoacTBO TUIacTHUecKUX Macc. Kriaccudukanms, oOmas XapakTepUCTHKA.
[TonukoHIEHCAIIMOHHBIE MTOJIMMEPHI U IIacTMAcChl Ha UX ocHoBe. [Ipon3BoacTBO (heHOIIIACTOB.
XUMHU3M 1 IMpUHIUIIHAJIbHAAg CXEMa MPOU3BOJACTBA.

59. INonuMepu3alMoOHHBIE TOJUMEPHl W IIACTMAacChl Ha HMX ocHoBe. [Ipom3BoacTBO
HOJIMITUIICHA. TexXHomornueckas cxema npou3BOCTBA.

60. IlpousBoncTBO  OyTaAMEH-CTHPOJIBHOTO  Kaydyka. |exXHOJOrmdeckas  cxema
npousBoAcTBa. IIponsBonctBo pe3unsl. [IpuHIMnuansHas cxema NpoOU3BOICTBA.

CrnmcoK TepMUHOB (PacCMOTPETh K IK3aMEHY)

1. AGcopOrus 19. IIpomoTopsl

2. AncopOuus 20. Peaktop

3. babouTsl 21. Pextudukanus

4. BaitnacupoBaHue 22. PexynbTuBanus

5. Bap6orupoBanue 23. Pexyneparus

6. barapes 24. CuHrtes-Tra3

7. Tazudukamnus 25. Cxpy00ep

8. IN'maponmsar 26. TeXHOJOTUYECKUHA PEKUM

9. I'poxot 27. Tperepsl (HOCHTENH)

10. Jle3unTerparop 28. deHomIAaCThI

11. Honwuts 29. depmenTtep

12. HNoHoOOMEHHUKH 30. ®dnotauus

13. Kiaccuduxarmms 31. XUMHKO-TeXHOJOTHYeCKasi CHCTEMa
14. Orneynopsl 32. XUMHUKO-TE€XHOJIOTHYECKas cXeMa
15. OrneynopHocTh 33. Ilamor

16. ITnactuduxaTopsl 34. nuxep

17. TlnardopmuHT 35. Dkcraycrep

18. IMomympoaykt 36. Dxcrpynep

6.3 TunosBbie KOHTPOJILHBIC 3aJaHUs UJIM UHBIC MaTE€pUaJbl, H606X0)]I/[Ml)le AJIsA
OICHKH PE3YyJbTATOB OCBOCHHUSA NTUCHUIIJIHHBI

6.3.1. OHEHOYHBIE CPEACTBA [IJISI ITPOBEPKU VYPOBHSI
COOPMHNPOBAHHOCTHU KOMIIETEHIIMU OIIK-1

TecThl coepKat CASAYOUIME TUIIBI 3aJaHUI

Tun 3apanus Ne Bec Pe3yabTaT ouleHUBaHUSA
3agaHus 3agaHus (0assIb1, MOJIyYeHHBbIE 32
(0as) BbITNIOJIHEHHE 3a1aHudA /
XapaKTepUCTUKA
NPAaBUJIbHOI0 OTBETA)
3amanus  3akpeiToro | 1,2, 3,4 1 Oamn 1 6 — modHOE mMpaBUILHOE
TAIIA C  BBEIOOpOM COOTBETCTBHE;
OJHOTO TPaBUIILHOIO 0 6 — ocTanbpHBIC CTyYan
orBeta (1 —4)
3agaHusi  3aKPBITOrO 5,6 2 0amma |2 06 — MOJHOE TPaBUIBHOE
TMIIa ¢ BbIOOpOM COOTBETCTBHE
HECKOJIBKHX (mociienoBaTeNbHOCTh
PaBUJIBHBIX OTBETOB BApPUAHTOB OTBETA MOXKET
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(2,3u34) OBITH JIFOOOI);
1 6 — ecnu jmomyiieHa ojHa
oIIroOKa / OTBET
MPABWIbHBIN, HO HE MOJIHBIN;
0 0 — ocTaJIbHBIC CITyYau
3amaHus  3aKPBITOTO 7,8 20amta |2 0 — TOJHOE TPABUIHHOE
THTIa HA YCTAaHOBJICHHE COOTBETCTBHE;
cootBeTrcTBUA (3 Ha 3 1 0 — ecnu nmomyiieHa oaHa
n4una4d) omuoKa / OTBET
MPaBUJIbHBIN, HO HE TIOJIHBIM;
0 6 — ocTanpHbBIE ClIydan
3amaHusl  3aKpBITOrO 9,10 2 0amma |2 06 — MOJHOE MPaBUIBHOE
TUIIA HAa YCTaHOBJICHUE COOTBETCTBHE;
ITOCJIEJOBATCILHOCTH 1 6 — ecnu jmomyiieHa ojHa
omnoOKa / OTBET
MPABWIbHBIN, HO HE MOJIHBIN;
0 6 — ocTaJIbHBIC CITyYan
3amanuss  oTkpeiToro | 11,1213 30amna |3 © — MOJHOE MPaBUIBLHOE
THIIA c KpaTKAM COOTBETCTBHE;
OTBETOM 0 6 — ocTalnpHBIC CIyYan
3agaHusi  OTKPBITOTO 14, 15 S0amnoB |5 0 — MOJHOE MPaBUIbHOE
TUMA C Pa3BEPHYTHIM COOTBETCTBHE;
OTBETOM 3 6 — ecm JomyIieHa OofHa
oII1OKa /HETOUYHOCTH/;
2 6 — ecnu momyiieHo Oojee
OJHOM OIIIMOKH;
0 6 — orBer He / OTBET
OTCYTCTBYET

dopmupyemasi KOMIeTEeHIIUS

Nuaukaropsl ¢chopMUPOBAHHOCTH
KOMIIETeHIIUH

OIIK-1. Cnocoben aHalIu3UpoOBaTh U
UHTEPIPETUPOBATH pe3yJIbTaThI
XUMHYECKUAX 9KCIIEPUMEHTOB,
HaOIIOCHUIN 1 N3MEpPEHU

e OIIK-1.1  Cucrematuzupyer U
aHAM3UPYET Pe3yJIbTAaThl XUMHYECKUX
AKCIIEpUMEHTOB, HaOJII0ICHHH,
U3MEPCHUM, a TaKXKe pPe3yJbTaThl
pacyeToB  CBOMCTB  BEIIECTB U
MaTepHasoB.
e OIIK-1.2
HUHTEIPETAIUIO
COOCTBEHHBIX  DJKCHEPUMEHTOB  H
PacUYeTHO-TEOPETUYECKUX  paboT ¢
HCITIOJIb30BAaHUEM TEOPETUUECKHIX
OCHOB  TPAIUIIMOHHBIX W  HOBBIX
pa3zieIoB XUMUH.
e OIIK-1.3

IIpennaraer
pe3yJIbTaToOB

Dopmynupyer
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3aKITIOYEHUS u BBIBO/IbI 1o
pe3yibTaTaM aHaiu3a JUTePaTypHBIX
JTAHHBIX, COOCTBEHHBIX

OKCIICPUMCHTAJIbHBIX u PaCuCTHO-
TCOPCTUICCKUX pa60T XUMHYECKOU

HaIlpaBJICHHOCTH.

Tect 1 (OIIK-1)
«XHUMHNYECKASA TEXHOJIOI' Usl»

3aganmne 1. OcHOBHAsI 1eJb NMPOMBINIJIEHHOW BOJONMOATOTOBKH [JIS CHCTEM
OXJIAKIEHHUSA — ITO:

1) IlonHoe ymanieHrne BceX paCTBOPEHHBIX COJIeH (JieMUHepaInu3amus).
2) YmsrdyeHue Bobl M MPEI0TBpallleHie 00pa30BaHusl HAKUIIA U KOPPO3UH.
3) ObecconuBaHue IS TIOJIYYEHUS MUTHEBOW BOIBI.
4) VY nasieHre B3BEIIEHHBIX BEIIECTB JIJIsi cOpoca B BOJAOEM.
OTBerT: 2

3aganue 2. CpipbeM 1A NPOM3BOACTBA aMMHaka 1o meroay I'abdepa-boma
SIBJISIETCH:

1) A30T BO311yxa 1 BOAOPOJ U3 BOJIBI.

2) A30THas KUCJIOTA U BOJOPOI.

3) Okcupa azora(Il) u Bogopoa.

4) A30T BO31yxa ¥ BOJOPO/ U3 MPUPOJHOTO Ta3a.
Otger: 4

3amanue 3. Kakoil mpomecc JeKUT B OCHOBe MOJyuyeHHsi OeH3WHa ¢ OoJiee
BbICOKMM OKTAHOBBIM YHCJIOM U3 TsKeJIbIX ppakumii HedTu?

1) [Ipsimast meperoHka.
2) KpekuHr (TepMUYECKUNA WU KaTaJTUTHYECKUI).
3) OGeccepuBanue.
4) BucOpekuHr.
Otger: 2

3ananue 4. Kakoe u3 mepeuucieHHbIX Bua0B cbipbsi HE mucnosb3yercs B
Ka4yecTBe OCHOBHOTIO /IJIsl IPOU3BO/JACTBA CEPHOI KUCIOTHI?

1) CamoponHas cepa.

2) Komuenan (FeSz2).

3) Cynsdun Bogopoaa (H:S).
4) I'mnc (CaSO4:2H-0).
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Otser: 4

3amanue 5. Kakume u3 mNepevYHCICHHBIX CTAAMH SABJIAKTCH YaCTHIO
KJIACCMYECKOI0 KOHTAKTHOIO MeTOAa NPOU3BOJCTBA CEPHOMl KHCJIOTHI W3
koauenana? (BoiOepure 3 BapuaHTa)

1) Okucnennie SO2 B SO3 Ha KaTtamuzaTope.
2) Abcopbuus SOs pazdaBIeHHON CEpHOI KUCIIOTO.
3) DneKTpoan3 BOJHOTO pacTBopa CyiabdaTa HATPHSI.
4) O06xur kosuenana s noxyueHust SOx.
5) M'mapararust SOs 4UCTOI BOAOM.

Otser: 1, 2,4

3ananne 6. Kakue W3 mnepedyHCIeHHBIX MPOIECCOB SIBJSIIOTCA CTAIUSIMU
NMPOU3BOJCTBA cTeKJa? (BbiOepuTe 3 BapuanTa)

1) CunTtes monumepa.

2) Bapka cTekiiomMacchl.

3) O1xur.

4) DkcTpy3usi.

5) ®opmoBaHUE U3AECTUI.
OtBerT: 2,3, 5

3aganme 7. YcTaHOBHMTE COOTBETCTBHE MEXAY CTaJMell BOAONOATOTOBKHU U ee
HEeJbIO:

1. OcBetienue : A. YajneHue B3BEIIEHHBIX U KOJJIOMIHBIX YaCTHUI]

2. Ywmsruenue : b. Y nanenne nonos Ca** u Mg**

3. OGecconuBanue : B. CHmkeHHe cojeconepkaHus 10 YPOBHS TITyOOKOM
OUYUCTKH

4. Herazanus : I'. Y nanenue pactBopeHHbIX ra3zoB (02, CO2)

3agaHue 8. YcTaHOBHMTE COOTBETCTBHE MEXKIY IPOAYKTOM H OCHOBHBIM
chbIpbeM JIJIsl ero MPou3BOACTBA:

1. Kepamuka : A. KaonuH, kBapii, MoJieBOM mmar
2. Crekino : b. Ilecok, cona, U3BBECTHSK
3. llement : B. I3BeCTHSK U I'lIMHA

3ananue 9. YcTaHOBHTE MOCJI€I0BATEIbHOCTH ONEpanuili B cxeMe OYHUCTKH
NPUPOIHON BOABI VISl TEXHOJIOTHUYECKHUX HYXK/I:

1) Koarynsauust u otrcramBanue : 2) Mexanudeckas ¢uiasTpanus : 3)
YwMmsrdenne (M3BECTKOBO-COAOBRIN MeTon) : 4) ObecconuBanue (HOHHBIA OOMEH)
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3aganme 10. YcraHoBHTEe  NOCIEAOBATEJIbHOCTH  ONepauuil  NpHu
MHPOMETAIYPrHYeCKOM MOJTYYeHUN MeIU U3 CYJIb(UIHBIX PYA:

1) O6xur pyasi: 2) IlnaBka na mreliH : 3) KoHBepTHpOBaHUE MEIHOTO
mreiHa : 4) OraeBoe padhUHUPOBAHUE

3ananue 11. Kakoii 0CHOBHOM NPOAYKT MCIOJb3yeTcs: A adcopouun SOs B
MPON3BO/JICTBE CEPHOIl KMCJOTHI U IOYEeMY He UCIIOJIb3YIOT BOAY?

Otset: Oneym unm 98 % cepHas kucnoTa. Bojga He HCIOJIB3YETCs, TaK KaK
npu ruaparaund SOs BOJOM 00pasyercs TyMaH W3 MEIbYaiIlMX Kaleidb CEpHOMR
KHUCTIOTBI, KOTOPBIH IJIOXO yJIaBIUBAETCSI.

3aganue 12. Kak Ha3bIBaeTcsl OCHOBHOM anmapar JJis CHHTe3a aMMuaKa?
Oter: KosioHHa cuHTe3a (peakTop CUHTE3a aMMHUAaKa).

3aganme 13. Kakoil OCHOBHOM KAaTaJIM3aTOp MCHOJb3YeTCsl B Mpolecce
KATAJNTHYECKOI0 KPpeKHHra?

Otset: lleonmutconmepxanuii Katanusarop (WM aJTlOMOCHJIMKATHBIN
KaTajau3atop).

3apganme 14. OnummrTe NpPUHUHN PadoThl M NPEMMYLIECTBA KOHTAKTHOIO
MeTOAAa MPOM3BOJACTBA CEPHOM KHCJIOTHI IO CPABHEHUI0 € HHUTPO3HBIM
(0amennbiM). Kakue ¢pu3nko-xumMuuyeckne 3aKOHOMEPHOCTH JIEKAT B OCHOBE
BbIOOPA KATAJN3AaTOPA U TEMIIEPATYPHOI0 peskuMa?

[Tpumepnsbiii oTBeT: IlpuHnun: [Ipsmoe katanutuyeckoe okucienue SOz B
SOs ¢ mocnenyromieit abcopoieit SOs cepHO KMCIOTOM.

IIpeumymecrBa: bosiee BbICOKass KOHUEHTpaUUs W YUCTOTAa NPOAYKTA,
BO3MOXKHOCTh aBTOMAaTH3allMH, SKOJIOTMYHOCTh (OTCYTCTBHE BBIOPOCOB OKCHJIOB
a30Ta), KOMIIAKTHOCTh YCTaHOBOK.

®dusuko-xumMuuecknue OcHOBb: 1) Bbibop karaam3atopa (V20s):
OOycloBJIEH €ro BBHICOKOM aKTHUBHOCTHIO, CEJIEKTUBHOCTHIO M YCTOMYMBOCTBIO K
anaM. 2) TemmneparypHblii pexum: Peakuus okucienus SO: 3K30TepMUYHA U
oopatuma. Cornacuo npunuuny Jle Illatenbe, i yBenuueHHs: KOHBEPCUHU
HEe0oOXo/JMMa HE CIMIIKOM BbICOKas TemriepaTypa. OJHAaKO HU3Kasg TeMIlepaTypa
CHIJKAET CKOPOCTh peakuuu. [[o3ToMy IPUMEHSIOT MHOI'OCIOWHBIM PEAKTOp C
MPOMEKYTOUHBIM  OXJIAXJEHUEM Tra3a MKy CJIOSMH KaTaiau3aropa s
COBMEUICHUS BBICOKOW CKOPOCTH M BBICOKOM CTENEHU NPEBPALLECHHUS.

3apanme 15. Onumure TPOLECC AIEKTPOIUTHIECKOTO paQUHUPOBAHUS MEIIH.
Kakne xuMuueckre peakiiuu npoTeKaloT Ha 3nekTpoaax? [louemy 3tum MeToioM
MOHO MOJIYYUTh METAJII BLICOKON YUCTOTHI?
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[TIpumepnbiii oTBeT: CymHOCTH mpomecca: AHOJA - U3 HEYUCTOW MEH,
KaTOJl - TOHKAsl JINCTOBAsI MEJIb-OCHOBA. DNEKTPOoJIUT - pacTBOP CuSOa4 ¢ H2SO4.

Peaxkumu: Ha anozne: Cu® (HeuucTtslii) - 28 — Cu** (mepexoauT B pacTBOp).
bonee aktuBHbie mnpumecu (Zn, Fe) Takxke mnepexoasar B pacTBOp, a MeEHEe
aktuBHbIC (Au, Ag, Pt) BbIMagaoT B 0CaJIOK HA JHE B BUJE «aHOIHOTO IIJIaMay.

Ha xarone: Cu** + 28 — Cu® (uuctslif). IoHbI MeHEe aKTUBHBIX METAJLJIOB
HE BOCCTAHABJIMBAIOTCS, OCTABASACH B PACTBOPE.

IIpununna BhICOKON YuCcTOTHI: Ha Kartone ocaxgaercs TOIbLKO ME/b, Tak
KaKk €€ NOTEHIMal BOCCTAHOBJICHUSA BBINIE, YeM Yy Impumecerd 7Zn*", Fe*'.
biaropogHele mpuMecH HE pPacTBOPAIOTCS M HE MOMNAJAKOT Ha Karod. Takum
o0pa3oM, IPOUCXOIUT IEKTPOXUMHUIECKOE pa3IeiiCHuE.

6.3.2. OLHEHOYHBIE CPEACTBA Ul TIPOBEPKN YPOBHSI
COOPMHNPOBAHHOCTHU KOMIIETEHIIMU OIIK-2

TecTbl cosiepKaT CASAYIOUIUE TUIIBI 33IaHU I

Tun 3aganus Ne Bec Pe3yabTat oueHuBaHUsA
3aJaHus 3aJaHus (0a/1BI, MOJIyYeHHBIE 32
(0am) BbIINIOJIHEHHE 3a1aHudA /
XapaKTepUCTUKA
NPaBWJIbHOIO 0TBETA)
3amanus  3akpweiToro | 1,2, 3,4 1 Gamn 1 6 — monHOE mMpaBUILHOE
TAMIA C  BBHIOOpOM COOTBETCTBHE;
OJHOTO TPaBUJILHOIO 0 6 — ocTasibHBIC CITy4Yan
orBeta (1 —4)
3agaHusi  3aKPBITOrO 5,6 2 0amma |2 06 — MOJHOE MpPaBUIBLHOE
TUIIa ¢ BbIOOpOM COOTBETCTBHE
HECKOJIBKUX (mocienoBaTeNbHOCTh
MPaBWIbHBIX OTBETOB BApPUAHTOB OTBETa MOXKET
(2,3u34) OBITH JIFOOOI);
1 6 — ecnu jmomyiieHa OfHA
oIlIroOKa / OTBET

MPABWIbHBINA, HO HE MOJIHBIN;
0 0 — ocTanbpHBIC CyYan

3amaHusl  3aKPBITOrO 7,8 20amma |2 0 — MOJHOE IPaBHIBHOC
TUIIA HA YCTAaHOBJICHUE COOTBETCTBHE;

cootBeTcTBUs (3 Ha 3 1 6 — ecniu pmomymieHa ojHa
n4dua4d) omuroka / OTBET

MPABUWIbHBIN, HO HE TOJIHBIN;
0 0 — ocTanbHbIC Cay4Yau

3amaHusl  3aKPBITOrO 9,10 20amma |2 0 — MOJHOE IPaBHIBHOC
TUTIA HA YCTAaHOBJICHUE COOTBETCTBHE;
[IOCJIEAOBATEILHOCTH 1 6 — ecnu nmomyiieHa omHA

OIMnOKa / OTBET
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MPABUIbHBIN, HO HE MOJIHBIN;
0 0 — ocTaJIbHBIC CITyYau

3amanus  oTkpeiToro | 11,12, 13 30amma |3 06 — MoOJHOE NPaBUIBLHOE
THIIA c KpPaTKHM COOTBETCTBHE;

OTBETOM 0 60 — ocTaibHBIC CIyYan
3amaHust  OTKPBITOTO 14, 15 56ammoB |5 0 — mMOJHOE MPaBHIBHOE
THATIA C Pa3BEPHYTHIM COOTBETCTBHE;

OTBETOM 3 0 — eciu jmomynieHa OjHa

OIIINMOKa /HETOYHOCTH/;

2 6 — ecnu momyIieHo OoJee
OJHOH OIIMOKHU;

0O 6 — orBer He / OTBET
OTCYTCTBYET

dopMupyemasi KOMIeTEHIIUA

Nuaukaropsl ¢chopMUPOBAHHOCTH
KOMIIETeHIIUH

OIIK-2. CrnocobeH MpPOBOAWTH C
COOJIIOIEHUEM HOPM TEXHUKU
0e30MMacHOCTH XUMHUYECKHI
AKCIIEpUMEHT, BKJTFOYAs CHUHTE3,
aHAJIN3, W3Y4YEHHUE CTPYKTYpbl U
CBOMCTB BELIECTB M MaTepUAJIOB,
UCCIICIOBAaHUE  MPOIIECCOB C  HX
y4acTHUEM

e OIIK-2.1 PaGoraeTr ¢ XMMHYECKUMU
BCILIECTBAMU C COOJIIOJICHUEM HOPM
TEXHUKHN 0€30IMaCHOCTH.

e OIIK-2.2 CuHTe3upyer BellecTBa 1

MaTe€pUaibl  pa3HOM  NPUPOABI  C
HCITOJIL30BaHUEM MMEIOIIHIXCS
METOIHK.

e OIIK-2.3 IIpoBoauT cCTaHIApTHBIC
onepanuu JUISE ONpEACTICHUS

XUMUYECKOTO U (a30BOTO COCTaBa
BEILIECTB U MAaTE€pPUaJIOB HA UX OCHOBE.
e OIIK-2.4 MHccnemyer cBoONCTBa
BEILIECTB u MaTepuaioB c
UCIIOJIb30BaHUEM CEPUMHOTO HAYyYHOTO
000py1I0BaHUSI.

Tecr 2 (OINK-2)

«XUMHNYECKASA TEXHOJIOT' US»

3aganme 1. Karaau3zartop,

HCIOJIb3yeMBbIll B

KOHTAKTHOM  METO¢C

NMPOU3BO/JCTBA CEPHOM KUCIOTHI 1 okucaeHus SOz B SOs, — 310:

1) Okcup xeneza(lll).

2) [InaTuHa Ha HOCHUTENE.

3) MeTanuueckuii HUKEb.

4) Oxcup Banaaus(V) (V20s).
Otger: 4
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3aganme 2. Kakoid "3 nmnepedYHMCIEHHBLIX MNPOUECCOB OTHOCHUTCA K
NUPOMETATYPrun?

1) DnexTponuTUYeCKOE paPUHUPOBAHUE MEIH.
2) BoccranoBieHue xenesa u3 pyAbl B TOMEHHOM Meyu.
3) BriennaunBanve Meau pa3oaBaeHHON CEPHOM KUCIIOTOM.
4) IlemeHTaLMs MEIH KEIC30M.
Otser: 2

3apanue 3. OCHOBHOM pPya0# AJ1s1 MPOU3BOACTBA ATIOMUHMS SBJISIETCH:

1) Bokcwur.
2) I'anenur.
3) MenHblii KoJTUe/IaH.
4) 'ematur.
OrtsBerT: 1

3ananne 4. UcxoaHBIM ChIpbeM JIs1 NMPOU3BOACTBA NMOJMITHIEHA BbICOKOIO
nasJjaenus (IIDB/]) saBasiercs:

1) AuertuiieH.

2) OtaH.

3) DTuieH.

4) Meras.
Otger: 3

3aganne 5. Kakue u3 mnepedyMcJIeHHBIX BeIECTB SIBJISIOTCH KOHEYHBIMH
NPOAYKTAMHU B TEXHOJIOTUM CBA3AHHOTO a30Ta? (BbiOepuTe 2 BapuanTa)

1) AmMmuax (NHs).
2) Azotnas kuciora (HNO:3).
3) MoueBuna (CO(NH2)2).
4) Azot (N2).
Otser: 1, 3

3apanme 6. Kakoii mMeTon moJydyeHUs: M3AEJMHA M3 KePAMHMKHM SIBJISIETCS
HauOoJ1ee pacnpocTpaHeHHbIM? (BbiOepuTe 2 BapnaHTa)

1) JIutee 13 pacmiiasa.

2) [nactuueckoe hopMoBaHUE.

3) JIuThe muIMKEpPOM.

4) BakyymHoe (popmoBaHue.
OtBer: 2, 3
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3amanue 7. YcTaHOBHTE COOTBETCTBHE MEXKAY META/LNIOM H OCHOBHBIM
NPOMBIIJIEHHBIM CIIOCO0O0M €ro MoJIy4eHUs1 U3 pyabl:

1. Keneso : A. ITupomeramnyprusi (BOCCTAaHOBIICHUE YTJIEM B TICUH)

2. Menp (u3 cynbuansix pyn) . b. [lupomertamnyprust (o0xur, 1iaBka,
KOHBEPTUPOBAHUE)

3. AmoMunnii : B. DiekTposin3 pacmiaBa coien

3anaﬂne 8. YcranoBure cooTBETCTBHE MEKIAY MOHOMEPOM M MMOJYYa€MbIM U3
HEro nmoJjJuMeEpom:

1. CH>=CH: (3tunen) : A. [lommytunen (I119)
2. CH>=CHCI (Bunmixnopun) : b. ITonmusununxnopus (IIBX)
3. CH>=C(CHs)-CH=CH: (u3ompen) : B. HatypanbHblil kKayuyk

3anaHne 9. YcraHoBuTe IIPpaBUJIBHYIO IMOCJIICAOBAaTCIBbHOCTD CTa,ZII/Iﬁ
IIPpONU3BOACTBA CGpHOfI KHCJIOTBI U3 CCPLI:

1) Cxxuranue cepsl : 2) Ounctka neyHoro rasa : 3) KonraktHoe okuciienue
SO: : 4) Abcopbiust SO3

3aganne 10. VYcraHoBuTe MOCIEIOBATEIbHOCT, TEXHOJIOTHYECKUX CTAIUU
MIPOU3BO/ICTBA JIUCTOBOTO CTEKIIA:

1) Ilpuemka u moAroToBKa chipbs : 2) Bapka mmxte | 3) dopmoBanue
(pnoar-meton) : 4) Otxur : 5) Pe3ka u ynakoBka

3amanue 11. Kak Ha3bIBaeTcsi mpouecc TEPMHUUYECKOr0 Pa3jioKeHUus yrjs 0e3
JAOCTYIA BO3AYyXa € NMOJy4YeHHEeM KOKCAa, KAMEHHOYI0JIbHOM CMOJIbI U ra3a?

Otset: KokcoBanue.
3apanme 12. Kak Ha3piBaeTcs HayyHasi JUCHUILNIMHA, U3YYaKOMIasd CKOPOCTH
XHMHUYECKMX Ppeakluil, KOTopasi KpaiiHe BaKHA I TNPOEKTHPOBAHMUSA
XHMHYECKHX PEaKTOpOB?

OTtBeT: XuMHnyeckass KHHETHKA.

3aganue 13. OCHOBHBIM OKCHAOM B IPOM3BOJACTBE CHJIMKATHOIO0 KHUPNHYa
SIBJISICTCH:

OtBet: Okcua kpeMuus (Si0z2).

3ananue 14. Bam Heo0Xx0auMO0 BHIOPATHh ONTUMAJBHBINA CIOCO0 MEePepadoOTKU
THAKEJIOr0 ra3oiljis ISl yBeJIMYeHnsl BbIXo/1a OeH3nHa HAa HedTenepepadaThI-
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BawomeM 3apoje. CpaBHUTEe KATAJIUTHYECKHII M TepMUUYeCKUil KpekuHr. Ka-
kue ¢akTopbl (BbIX0J 0€eH3MHA, €r0 Ka4ecTBO, CTOMMOCTDH Mpolecca, IK0JI0-
THYHOCTH) BbI Oy/ieTe yYUTHIBATH ISl IPUHSATHS PelieHusi?

ITpumepnbiii  otBeT: Karanmurmueckuii kpexkmHr: I[lorocel: Bricokuii
BbIX0J1 OeH3uHa (110 50 %), BBICOKOE OKTaHOBOE YHUCIIO, BO3MOKHOCTH MOTYYEHUS
IEHHBIX CXKIKEHHBIX Tra3oB (mpomwieH, OyTuieH). MuHycel: Boicokue
KalMTAJIbHBIE 3aTpaThl, CJIOKHOCTH TIpoIllecca, HEOOXOIUMOCTh pPETeHepaIuu
KaTaJau3aropa.

Tepmuueckuii kpekuHr: [Imrocel: bonee mpocras u nemeBast TEXHOJIOTUSL.
Munycel: Hu3kuii BbIXOA M HU3KOE KAauecTBO OEH3MHA, OOJIbIIOE OOpa3oBaHUE
HENPEACIbHBIX YTIIEBOJOPOIAOB U KOKCA.

AHamu3 W BBIBOA: [l OCHOBHOM 1iend (MakCHMM3alMsl BbBIXOJIA
KaueCTBEHHOI0 OEH3MHA) ONTHUMAaJIeH KaTaluTUueckui KpekuHr. HecmoTpsi Ha
BBICOKHE TII€pBOHAYalbHbIE 3aTpaThl, OH OOECMEYMBAET JIy4YIllU€ TEXHUKO-
SKOHOMMUYECKHUE MOKA3aTEeIM 3a CYET KA4eCTBA U KOJMYECTBA LIEJIEBOTO MPOAYKTA,
a Takke OoyblIed THOKOCTH MPOU3BOJACTBA. TEePMUYECKUNA KPEKUHT MOMKET
paccMaTpUBaThCS Il MEHEE OTBETCTBEHHBIX 3a/1a4 WM KAaK JOIIOJIHEHHUE.

3amanue 15. OnumuTe Npouecc MoJy4eHus: YKCyCHOM KHCJIOTbI OKHCJIEHHEM
aneraabaernaa. Kakue xummueckue peaknum JiexkaT B OCHOBE 3TOro Mmeroaa?
Kakne TpeOoBaHus1 TeXHUKH 0€30IIACHOCTH He00X0AMMO COOJII0AATH NPH pa-
00Te ¢ HCXOAHBIMH PeareHTaMu M NMPOAYKTaAMHU?

[IpumepHbli  oTBeT: XHMMHYeCKasi CYIIHOCTb.  AlETalbAETU]
OKHCIIIETCS KHCJIOPOJOM BO3JyXa B TMPUCYTCTBUM KaTaju3aropa (amerar
Mapranua) 1o ykcycnoit kuciorsl: 2CHsCHO + O2 — 2CHsCOOH.

Cragum mnpouecca: 1) Ilomyuenue aneranpieruyna (Hampumep,
ruAparanuei anetwieHa). 2) OKHCICHHE alleTalbJieTu/ia B KUIKOW ¢dasze mpu
ymepeHHbix Temneparypax (50-70 °C) u naBnenuu. 3) Pexktudukanus mns
BBIJICJICHUS] YACTOU YKCYCHOU KHUCJIOTBHI.

TpeOoBanusi 0Oe3omacHocTH: Aueranbaerua. Jlerkoneryd, roprod,
oOnamaeTr  HApPKOTHYECKUM  JnedctBueM.  HeoOxomuma  TepMETUYHOCTH
o0opyZoBaHUs, B3phIBOOE30OMACHAs DSJEKTPOTEXHUKA, BeHTWIANMS. Kucjopon:
CuiibHbIM OKMCIUTENh. KOHTAKT ¢ MaciaMM M OpPraHUYeCKUMH MaTepuaiamMu
HEJIONMYCTUM (BO3MOKEH B3phIB). YKCYycHasi kucjaoTa. Koppo3nMOHHO-aKTHBHA,
BBI3BIBAET 0XKOTH. TpedyeTcss UCroib30BaHUE KOPPO3UOHHO-CTOMKUX MaTepUAJIOB
(HepkaBeroIIas CTallb), CPEACTB HMHAWBUIYATbHOM 3aliuThl (OYKH, IMEpUYaTKH,
baptyk). O61mme Mmepbi: KOHTpOsIb TEMIIEpaTyphl U 1aBJICHUS B PEAKTOPE, TaK KaK
peaKkIus dSK30TepMUYHa.

6.3.3. OLHEHOYHBIE CPEACTBA JUJIs1 IIPOBEPKK VYPOBH
COOPMHNPOBAHHOCTU KOMIIETEHIUU YK-2

TecThl comeprKaTr CaeAyOIME TUTIBI 3aIaHUI
\ Tun 3axanus \ Ne \ Bec \ Pe3yabTar oOleHUBaHUA
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3aJaHusl 3aJaHusl (0ansIbl, MOJIyYeHHbIE 32
(0as1) BbINIOJIHEHHE 3aJaHus /
XapaKTepHCTHKA
NPAaBUJIbHOT0 OTBETA)
3amaHusl  3aKpBITOrO 1,2,3 1 Gamn 1 6 — monHOE mMpaBUILHOE
TANIAa C  BBIOOpPOM COOTBETCTBHE;
OJIHOTO TPABHJIBHOTO 0 6 — ocTanbpHBIC CydYan
orBera (1 —4)
3amanus  3akpwitoro | 4,5,6,7 20amma |2 0 — TOJHOE TPABUIHHOE
TAIIAa C  BBIOOpOM COOTBETCTBHE
HECKOJIBKHX (mocien0BaTeNbHOCTh
MPaBUJIbHBIX OTBETOB BapUAHTOB OTBETa MOXKET
(2,3u34) OBITH JII00011);
1 6 — ecnu jmomyiieHa ojHa
omnoOKa / OTBET
MPABWIbHBIN, HO HE MOJIHBIN;
0 6 — ocTaJIbHBIC CITyYan
3amaHus  3aKPBITOTO 8,9 20amra |2 0 — TOJHOE TPABUIHHOE
THTIa HA YCTAaHOBJICHHE COOTBETCTBHE;
cootBeTcTBUA (3 Ha 3 1 0 — ecnu nmomyiieHa oAHa
n4una4d) omuoOKa / OTBET
MPaBUJIbHBIN, HO HE TIOJIHBIM;
0 6 — ocTanbpHBIC CyYau
3amaHusl  3aKpPBITOrO 10, 11 2 0amma |2 0 — MOJHOE MPaBUIBHOC
THIIA HA YCTAaHOBJICHUE COOTBETCTBHE;
II0CJIEOBATCILHOCTH 1 6 — ecnu jmomyiieHa ofHa
omunoOKa / OTBET
MPaBUJIbHBIN, HO HE TIOJIHBIM;
0 6 — ocTanbHBIC CyYau
3amaHust  OTKPBITOTO 12,13 36ama |3 0 — TWOJHOE MPaBHIBHOE
THIIA c KpaTKAM COOTBETCTBHE;
OTBETOM 0 6 — ocTanpHBIC CTyYan
3amaHusl  OTKPBITOTO 14, 15 56amioB |5 6 — mMOIHOE MPABHUIBLHOE

TUNA C Pa3BEPHYTHIM
OTBETOM

COOTBETCTBHE;
3 0 — ecnm JmomyiieHa OfHA
OIIIMOKa /HETOYHOCTH/;

2 6 — ecnm momyiieHo OoJiee
OJTHOM OIIIMOKH;

0 6 — orBer He / OTBeT
OTCYTCTBYET

dopMupyemasi KOMIeTEHIIUA

Nuaukaropsl chopMUPOBAHHOCTH

KOMIICTCHIIUH

YK-2. Cnocoben ormnpenensitb Kpyr

e VK-2.1.

Onpenensier  Kpyr
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3a/1a4 B paMKax IMOCTaBJIICHHOW LENH U
BBIOMpaTh ONTHMAJIBHBIE CIOCOOBI HX
pelieHus, UCXOas W3 JEHUCTBYIOUIUX

3a/1a4 B paMKax IOCTABJICHHOM IIENH,
OTIPENICIIICT CBSA3U MEXy HUMU
o VK-2.2. Ilpennaraer crocoObl

IPaBOBBIX HOPM, UMEIOIINXCS
PECYpPCOB U OTpaHUYCHHI

pEIICHUS TOCTaBIICHHBIX 3aJad |
OXKHJIa€MbIE PE3yJIbTAThl; OICHUBACT
MPEIOKCHHBIE  CIOCOOBI € TOYKH
3pEHUS COOTBETCTBUS €U TIPOSKTA

o VK-2.3. [Inanupyer
peanu3aldio 3aJad B 30HE CBOCH
OTBETCTBEHHOCTH c y4EeTOM
UMEIOIIHNXCS PECYPCOB U OTPaHUICHUH,
JIEHCTBYIOIINX MPAaBOBBIX HOPM

e VK-2.4 Brmomnuser 3amadyd B
30HE CBOCH  OTBETCTBEHHOCTH B
COOTBETCTBHHM C 3allJTAHUPOBAHHBIMH
pe3yiabTaTaMd W TOYKAaMH KOHTPOJIS,
npyu  HEOOXOJAMMOCTH KOPPEKTHUPYET
CrocoObl penieHus 3aaau

o YK-2.5. [IpencraBisieT
pe3yibTaThl  MPOEKTa,  MpeaiaraeT
BO3MOXXHOCTH  HUX  HCIOJIb30BaHUS

/M COBCPIICHCTBOBAHMA

Tecr 3 (YK-2)
«XUMHNYECKAS TEXHOJOI'UsI»

3apanue 1. Kakoii 3 mnepe4yucIeHHBbIX
HECTAIMOHAPHBIM B KJIACCHY€CKOM NOHUMAHMHU?

MPOIECCOB  SIBJISIETCS

1) Ilepuomuueckuii mpolecC HEUTpaIM3alMU KUCIOTHI IIEJIOYbI0 B
PEaKTOPE C MELIAIKOM.

2) Iporiecc ropenus B meun 00kura Koadenana st moiaydeHus SOxq.

3) IIpomecc abGcopbmum SOs B NPOU3BOACTBE CEPHOM KHUCIOTHI B
HAaCaJI0YHOUN KOJIOHHE MPH YCTAHOBUBIIEMCS PEKHUME.

4) Tlpomecc mepekayku BOABI IIEHTPOOSKHBIM HACOCOM C TIOCTOSIHHOM
MIPOU3BOIUTEIILHOCTHIO.

Otser: 1

3aganme 2. HauboJsiee pacnpocTpaHeHHbII B NPOMBIILICHHOCTH METOJ
CBSI3bIBAHNS AaTMOC(EPHOTo a30Ta — 3TO:

1) DAEKTPOTUTUIECKUM METO/I.
2) llnaHaMHIHBIA METO/I.
3) [Ipomecc "'abepa-bomia.
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4) IIpsiMmoe OKUCIIEHHUE B TYTOBOM paspsijie.
OrTBer: 3
3aganne 3. OCHOBHBIM ChIpbeM /ISl NPOU3BOACTBA MNMOPTJIAHIIEMEHTA
SIBJISIETCS

1) KBapiieBslii mecok, coga 1 U3BECTHSK.
2) W3BecTHSK U TJIMHA (I MEPTeb).
3) I'nuna, KkBapIieBbIi ECOK U MOJICBOM IITIAT.
4) KaosnuH 1 kapOOHAT KaJIbLIMSL.
Otser: 2

3ananue 4. Kakune u3 mnepedyucieHHBIX (PAKTOPOB  SBJISIOTCA
OrPAHNYMBAKIINMH TIPU BbIOOpPEe HCTOYHHUKA DJHEPrUH [UIsi KPYIHOIO
XHMHYeCKOro npoussoacrea? (Boibepure 2 Bapuanra)

1) CTOUMOCTb €UHUIIBI SHEPTHH.

2) YenbHas TEIUIOTa CrOpaHus TOTUIMBA.

3) DKOJOTUYHOCTh UCTOYHHUKA.

4) 11Bet TorIMBA.
Otser: 1, 3

3aganme 5. Kakue u3 mnepevyucIeHHBIX NMPOLECCOB SBJSIIOTCHA CTAAUAMU
NMPOM3BOACTBA AJIOMUHUA 10 cnocody baiiepa-Xoana? (Bouibepure 2
BApHAHTA)

1) DnexTposn3 BOJHOTO pacTBOpa COJICH aIFOMUHMUS.
2) Ilonyuyenue yucroro ruHo3eMa (Al20s) u3 6okcura.
3) DnekTponn3 paciiaBa rIMHO3eMa B KPUOJIUTE.
4) KapOonunbHoe padhMHUPOBAHUE.
5) OGXur ¢ moJIy4eHHEeM OKCH/IA.

OtsBerT: 2, 3

3ananue 6. Kakue U3 nmepeyucjeHHBIX MPOLECCOB OTHOCATCS K BTOPHYHBIM
MeToaaM nepepadorku HepTu? (BridOepure 3 BapuaHTa)

1) AtmocdepHas meperoHka.

2) KaTtanutuueckuili KpeKuHTr.

3) Karanutuyeckuid puOpMHHT.

4) I'mapoouuncTKa.

5) Cenaparnus HedTH OT ra3a U BOJIBI.
OtBer: 2, 3, 4

3ananne 7. Kakue M3 mepeuymc/IeHHBIX NMPOLECCOB OTHOCATCS K OCHOBHBIM
CTAAMsIM  THUINHMYHOI0 XMMHKO-TeXHoOJIOrMueckoro mpomecca (XTII)?
(Bbi0epuTe 1Ba BapHaHTAa)
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1) [loarotroBka ChIpbsi

2) MapKeTuHT IpoIyKTa

3) Xumuueckoe npeBpaliecHue

4) PazpaboTka u3aiiHa yIaKOBKH
OtBer: 1; 3

3ananue 8. YcTaHOBHTE COOTBETCTBHE MEXKIAY BHAOM ChIPbSi H OCHOBHBIM
XHMHYECKHM IPOLECCOM ero nepepadoTkm:

1. IIpupoansrii ra3 : A. KouBepcust ¢ BOJSHBIM apoOM
2. Komuenan (FeS2) : b. O6xur

3. Hedts : B. Pektudukanms

4. Bopna : I'. Dnekrponus

3aganme 9. YcTaHOBHTE COOTBETCTBME MEKIAY THIIOM YI00peHHsI U €ro
OCHOBHBIM /I€ifiCTBYIOIIIUM BelIeCTBOM:

1. AzotHoe : A. N (B hopmMe aMMOHUIMHBIX, HUTPATHBIX WM aMHJIHBIX
COEIMHEHU )

2. ®ocdopuoe : b. P20s (B popme pactBopumbix pochatos)

3. Kanuiinoe : B. K20 (B popme pacTBOpUMBIX COJICH Kamus)

3apanue 10. YcraHoBuTe NPaBWIBHYIO IOC/IEA0BATEJIbHOCTh CTAAUM
NPOM3BOACTBA CEPHOM KHUCJI0Thl KOHTAKTHBIM METOA0M M3 CepbI:

1) Cxuranue cepsl : 2) OuncTka neyHoro rasa : 3) KonraktHoe okucienue
SO:2 1o SOs : 4) Abcop6rus SOs

3amanue 11. YcraHoBUTe NPaBWIBLHYK IOCJEI0BATEIbHOCTh CTaAMM
NMPOM3BOJCTBA A30THOM KHCJIOTHI U3 aMMHAKA!

l) Oxkwucnenume ammuaka Ha IUIaTUHO-POJIMEBOM KaTajauzatope : 2)
Oxkucnenne NO mgo NO: : 3) AOGcopOumsi OKCHIOB a3ora Bojaoud : 4)
KoHIeHTpupoBaHue KUCIOTHI

3aganme 12. Kak Ha3biBaercsi OCHOBHOW ammapar Ajisi HpPOBedeHHS
KOHTAKTHOro0 okucjgenust SOz B SOs?
OtBet: KoHTakTHBIN anmapar (Ui peakTop OKUCTICHUS).

3ananne 13. Kakoil ra3 ucnosab3yercsi B KayecTBe BOCCTAHOBHUTE/SI B
JIOMEHHOM Mpouecce MoJy4eHust 4yryHa?
OtBet: Okucsk yriepoaa (CO).

3aganue 14. IIpoananusupyiite cutyanmio: Ha cragum abcopOumu SOs B
IPOU3BOJCTBE CEPHOM KHUCIOTHI ObUla 3a(UKCHPOBAHA TMOBBIIICHHAS MOTEPs
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OKCHJa CEpbl C OTXOASIIMMHU razamu. Mcnoip3ys 3HaHuA O IpoLecce, NPeAIoKUTE
BO3MOXKHBIE TMPUYMHBI M CHOCOOBI PEIICHHUs] ASTOM MTPOOIEMBbl, YUYUTHIBAs
OTpaHUYEHMs] IO pecypcaM (CTOMMOCTh pPEareHTOB, BO3MOXKHOCTb OCTAHOBKH
JIUHUN).

[Tpumepnpiii otBeT: Ilpuuunbl: 1) HemoctaTouHas KOHIIGHTpAIus WA
TeMreparypa abcopOeHTa (cepHOM KUCIO0ThI). 2) CIMIIIKOM BBICOKasi CKOPOCTh Ta3a
B abcopOepe, Benymias K MPOCKOKY. 3) 3arps3HeHue WM JIerpajalvs HacaJku B
abcopOepe. 4) HenpaBuibHBIN peXUM OPOIICHUS.

Cnocoobt  pemenusi: 1) KoppekTupoBka pexumMa (HauMeHee
3aTpaTHBIN): MPOBEPUTHh M OTPETYIUPOBATH KOHUEHTPALMIO KUCIOTHI (ONTUMYM
~98%) wu Temneparypy opomeHus. 2) OmnepaTHBHOe BMeIIATEIbCTBO:
VYBenMUUTh pacxoll OpOIIAKOUIEH KHUCJIOTHI, €CJIM MO3BOJSET TUJpaBiIvKa. 3)
IlnanoBbIii peMOHT (0oJiee 3aTpaTHBIN): MPHU IJIAHOBOM OCTAHOBKE IPOBECTHU
OCMOTpP U OYHUCTKY Hacaaku abcopOepa. Hawubosiee onTtuManbHBIM CHaudaja
ABJIAETCS IPOBEPKA U KOPPEKTUPOBKA TEXHOJIOTMYECKUX APAMETPOB.

3aganue 15. Bam nocraBieHa 3ajada MOBBICUTH BBIXOJ] aMMHaka B KOJIOHHE
cuHTe3a. Kakue TEeXHOJIOrM4eCKHe NapaMeTpbl Bbl MOXKETE CKOPPEKTUPOBATH U
KaK, OCHOBbIBasAch Ha npuHuuie Jle [latense? OnieHUTE BO3MOXKHBIE OTPAHUYCHUS
JUISL KaX10ro croco0a (pocT IaBieHUs - 3aTpaThl Ha 000pyAOBaHUE, TEMIIEPATYpa
- AKTUBHOCTH KaTaJIu3aTopa).

[Ipumepnsiii otBeT: IloBbimenue aasiaenusi: Peaknns N2 + 3H. 2
2NHs uaet ¢ ymenbiieHueM o0beMa. [loBbIlIeHre aBiIeHUs CMeNlaeT paBHOBECHE
B CTOpOHY nmpoaykra. Orpanumdyenue: Bricokoe naBneHue  TpeOyer
JIOPOTOCTOSIIIIETO U SHEPrOEMKOT0 000PYOBAHHUS, TOBBIIIAET PUCKU.

CHmkenne  Temmeparypbl:  Peakums  sk3oTepmuyHa.  CHMXKEHUE
TEMIIEpaTypbl CMELIAET PABHOBECUE B CTOPOHY npoaykra. Orpanuvyenune: Huskas
TEMIIepaTypa pe3KO CHWXKAET CKOpPOCTh peakuuu. CyIecTByeT ONTHUMAaJIbHBIN
TeMIIepaTypHbIN HHTepBa Jyisl katanu3aropa (450-550 °C).

YnaneHue nmpoaykra u3 30HbI peakuuu: OTBOJ aMMHaKa KOHAECHCAIIMEH
Takke cMmemaer paBHoBecue. Orpanmuenme: TexHonorumueckas CIOXHOCTb U
HHEPro3aTpaThl Ha IIIyOOKOE OXJIAXICHHE.

OntumanbHbiil cnocod: [lnmanupoBanue pabOTHI B 30HE ONTHUMAJIBHOTO
NaBieHus: (KOMIPOMHUCC MEXAY BBIXOJOM U CTOMMOCTBIO) U TEeMIEpaTyphl
(KOMIpPOMHCC MEXKIY PaBHOBECMEM M CKOPOCThIO) € 3((PEKTUBHON CHCTEMOM
KOHJICHCAllUM aMMHaKa.

TPEBOBAHUS K ®OPME OTYETA 110 JIABOPATOPHOM PABOTE
®opma oryera. OTyUeT MODKEH COJEpXKATh Ha3BaHME, IIETb pabOTHI, ONMMCAHME XOna
paboThI, cXxeMbl IPUOOPOB, pacyeTsl, TabIuUILy, rpaduKu 3aBUCUMOCTH, BbIBOJ. K 1abopaTtopHoii
paboTe TOJKHBI OBITH Pa300paHbl BOMPOCH! K 3aHATHUIO.
BOITPOCBHI YCTHOI'O OITPOCA
[MPAKTUYECKOE 3AHATHE Nel (2 gaca)
XUMUKO-TEXHOJOT MUECKHI ITPOLIECC. TEXHOJIOTUYECKUE CXEMBI
IMPOMN3BO/ICTBA
1. Tlonatue o0 XMMHKO-TEXHOJOrMYeckoM Imporecce. Kiaccupukanus mpoueccos: IO
($a30BOMy COCTOSIHMIO, peareéHTaM W MPOAYKTaM PEaKLUH, 10 THITy XUMHYECKHX PEaKIHid, Mo
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IPUHLNIY KOHTaKTa pEeareHTOB, IO IMapaMeTpaM TEXHOJOTMYECKOTO0 peXuMa U JApyruM
MIPU3HAKAM.

2. XMMHUYECKHUE pEaKTOPbl U XMMHUYECKUE MPOLIECCHI, POTEKAIOIINE B HUX. | OMOreHHbIE U
reTeporeHHbIe MpOoIecChl, UX OCOOeHHOCTH. JIBMKymias cuia mpouecca U (aKToOpbl ee
OIIPEIEIAIOIIHNE.

3. PaBHOBecne B XMMHUKO-TE€XHOJIOTMUeCKOM mpouecce. I[lpumenenune npunnuna Jle
[atenbe sl OmpeneieHHs] MapaMeTpOB TEXHOJIIOIMUYECKOTO pexuma. PaBHOBecHas cTENEHb
npeBpaileHus. Beixon npoaykra.

4. CKOpOCTb TEXHOJOTHYECKUX IIPOLIECCOB.

5. 'omorenHsle nporecchl. OCHOBHBIE 3aKOHOMEPHOCTH F'OMOT€HHBIX MPOLECCOB. BiusHue
TEMIEPATypbl U KOHLEHTPAlMU pPEArupyrolIMX BELIECTB HA CKOPOCTb IPOLECCAa M BBIXOJ
NpoayKTa. MeTolbl BO3JEUCTBUS Ha CKOPOCTb TI'OMOI€HHBIX M TI€TEPOr€HHBIX IPOLECCOB.
[TpoexTrpoBaHue U MOJIEIUPOBAHUE XUMUKO-TEXHOJIOTUYECKUX ITPOLIECCOB.

6. Karanu3 B XMMHMUYECKOW NPOMBINUICHHOCTH. CyYIIHOCTh M BHIbl Karanu3a. THuIbl
KAaTaJIUTUYECKUX  IPOLECCOB:  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO  B3aUMOJEHCTBUS U
KHCIIOTHO-OCHOBHOI'O ~ B3aUMOJICWCTBUSl BEUIECTBA C  KaTaau3aropoM. ['OMOreHHmld U
reTEepPOreHHBIN KaTalus3.

[MPAKTUYECKOE 3AHATUE Ne2 (2 yaca)
[TPOM3BOJICTBO CEPHOI KUCJIOTHI

9. Cepnas kucnora, e€ cpoiictBa. Copra cepHoil KuCIOTBHL. ChIppE A7 MPOM3BOACTBA
cepHoill kucnotsl. [TonroroBka chipbs.

10. Xwumuueckue peakiuu, JeKalue B OCHOBE MPON3BOACTBA CEPHON KUCIIOTHI.

11. Cnoco6sl momydernust okcuna cepbl (I1V). OGxwur ceipbs. [leun, ucmonb3yembie s
00uTra ChIPbs, UX JOCTOMHCTBA U HEJOCTATKH.

12. KonTakTHBIE anmaparbl, MPUHIUIHAIBHBIE CXEMbl YCTPOHCTBA PA3JIMYHBIX BUIOB
KOHTaKTHBIX annaparos.

13. Tlornomenne okcuma cepbl (VI). IMormorurenpHblil y3en. TeopeTHYeCKHEe OCHOBBI
IpolLecca, yCJIOBUS €ro NPOTEKaHUs.

14. TexHomornyeckass cxema NMPOU3BOACTBA CEPHOW KHUCIOTHI KOHTAKTHBIM CIIOCOOOM.
KopoTkas cxema Mponu3BOICTBA CEPHOM KUCIIOTHI.

15. TIpou3BoJCTBO CEPHOUN KUCIOTHI HUTPO3HBIM CIIOCOOOM. JIOCTOMHCTBA M HEAOCTATKH
IIPOU3BO/ICTBA.

16. IIpom3BOACTBO CEPHOM KHCIOTHI CIOCOOOM «MOKpOTO Karanm3a». JlocTomHCTBa M
HEJ0CTaTKN IPOU3BOJICTBA.

[MPAKTUYECKOE 3AHATUE Ne3 (2 yaca)
METAJUIYPIMYECKOE ITPOU3BOJICTBO

12. Ceippé muBeTHOM u u€pHOW MeTaurypruu. OCHOBHBIE TIOKA3aTeIH  CHIPHS.
[TepcnekTHBBI pa3BUTHUS LIBETHOM 1 4EPHOI MeTAILTypruu B AMypCcKoi o0iacTu.

13. IIpomeccel moarotoBku cheiphsi. Kimaccuduranms meramioB. CrocoObl MONTyYeHUs
METAJIJIOB.

14. Aunnorponuueckue mMoaudukanuu xenesza. CrijaBel Ha OCHOBE JKeJe3a.

15. Uyrys, ero xapakTepucTuka. ¥ CTpoicTBO JoMeHHOU neuu. JloMeHHBII 1BOp.

16. Xwumudeckue mporeccs JOMEHHOTO MPOU3BO/ICTBA.

17. Cranb, xapakTepuctuka ctanu. Mapku ctanu. OTIH4YUe CTajli OT YyTyHa.

18. Xwumudeckue mporeccsl, JieKalue B OCHOBE MTPOU3BOJICTBA CTAIIH.

19. MapTteHoBcKkHi crOocO0 MPOU3BOJCTBA CTalM. YCTPOHUCTBO M paboTa MapTEHOBCKOM
neuu. [IpenmyriecTBa 1 HEAOCTATKU MapTEHOBCKOTO crioco0a MPOU3BOJICTBA CTAIH.

20. KuciaopoaHo-KOHBEPTOPHBIA CcHOco0 TMPOU3BOJICTBA CTajH, €ro JOCTOMHCTBA H
HEJOCTaTKH.

21. BrimiaBka ctanu B aseKTponedax. JJoCTOMHCTBA U HEAOCTATKH MPOU3BOICTBA CTAIH B
3JIEKTPOIEYax.

22. Tlpsimoe BoccTaHOBIIEHHE XkKele3a U3 pya. IlopomkoBas MeTamtyprusi.
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I[TPAKTUYECKOE 3AHATUE Ne4 (2 yaca)
[TPOMBIIIJIEHHBI OPT AHUYECKHI CUHTE3

1. IIpombinuieHHBIH OpraHndeckuil cunte3. Kiaccugpukamus m oOmias XapakTepuCcTUKa
IIPOU3BOJICTBA MPOAYKTOB IIPOMBIIIEHHOIO OPraHUYECKOro cuHTe3a. CrIpbE. THIIOBBIE XMMMKO-
TEXHOJIOTMYECKHUE ITPOLIECCHI.

2. Cunre3 MeraHoisa. TexHosmornyeckas cxema Npou3BOICTBaA.

3. IIpom3BoacTBO H3TWIOBOrO CHUpTa. BHOXMMHYECKHMH U THIPOJIM3HBIA CIIOCOOBI
IIPOU3BOJCTBA. TeXHOJIOrn4ecKas cxema IpoOU3BOJICTBA.

4. TIpou3BOACTBO JTaHOJNA CIOCOOOM  KAaTAIWTUYECKOM THUApaTalMyd  STHIICHA.
TexHoNOrMYeCKas cxema MpOU3BOJCTBA.

5. IlpousBoacTBo OyTagueHa. TexHonoruueckas cxema pou3BOJICTBA.

6. IIponsBoacTBO M30mpeHa. TexHOIOrnuecKas cxema IIponu3BOICTBA.

7. Ilpon3BoacTBO cTUpOia. TexHomornyeckas cxema IIpou3BOACTBA.

8. [Ipon3BoACTBO KampoyiakTaMa. XUMHU3M Ipolecca.

9. CrtocoObI morydeHus aneTuieHa. TexHomornyeckas cxema Mporu3BO/ICTBA alleTUIICHA U3
KapOuaa Kanblus. TeXHOJOrMYecKash cXema NpPOM3BOJCTBA alETHIICHA W3 YIJIEBOJOPOIAHOIO
CBIPBS.

10. IIponsBoacTBo aneranpaerna. TeXHOIOrn4eckas cxema Npou3BOICTBA.

11. IIpon3BoAcTBO YKCYCHOM KUCIIOTHI. TexHomornyeckas cxema npon3BOICTBaA.

[MPAKTUYECKOE 3AHATUE Ne5 (2 yaca)
[TPOM3BO]ICTBO BHICOKOMOJIEKYJISIPHBIX COEJIMHEHUIA

1. BoicokomorekysipHble coequHeHns. CBONCTBA, KiIacCU(PUKALMS U METO/IbI ITOJTyUEHHS.
[Momumepm3anus. Knaccudukanus u xapakrepuctuka. [lonukonnencarms. Knaccudukarmms u
XapaKTEepUCTHKA.

2. TlpowmsBoncTBO 1EmT0NI03bl. CylabPUTHBIA CIIOCOO MPOW3BOACTBA. TEXHOIOTHYECKAS
cxema npousBojactBa. CynbdaTHblii cnoco0 npou3BoACTBA. TexHoJoruyeckas cxema
IIPOU3BO/ICTBA.

3. IIpon3BoCTBO XUMHUECKUX BOJIOKOH. Kitaccudukanus u xapakTepucTuKa XMMUYECKUX
BOJIOKOH. [IpuHIunuanpHas cxemMa Ipou3BO/ICTBA.

4. IIpou3BOACTBO BUCKO3HOT'O BOJIOKHA. TE€XHOIOrMYECKas cxema IPOU3BOJICTBA.

5. IIpou3BOJICTBO KalmpOHOBOTO BOJOKHA. XHMHU3M U [PUHIMIUAIBHAS CXEeMa
IIPOU3BO/ICTBA.

6. IlpousBoactBo miactTuueckux wmacc. Kiaccudpukanus, oOmas XxapakTepUCTHKa,
OCHOBHBIE CITOCOOBI MPOU3BO/ICTBA.

7. TlonMKOHJEHCAMOHHBIE IIOJIMMEPBI M ILIACTMACChl Ha MX OCHOBe. [Ipom3BoncTBO
¢denorutacToB. XMMH3M U IPUHIHUNNATIbHAS CXeMa IPOU3BOICTBA.

8. IlonmnMepu3alMOHHbIE TOJUMEPHI W IJIaCTMacchl Ha MX oOcHoBe. I[Ipon3BoacTBO
oy THIEHa. TexHomornueckas cxema Npou3BOACTBA.

9. IlpomsBoacTtBo  OyTaAWEH-CTHPOIBHOTO  Kaydyka. TeXHOJOTWYecKas  cxema
IIPOU3BO/ICTBA.

10. ITponsBoacTBo pe3unsl. [IpuHnnnuansHas cxema Iporu3BOACTBA.

KOMILIEKT 3AJJAHUM J1JISI KOHTPOJIBHOM PABOTHI

KonTposbHas pa6ora (MarepuanbHblil 0anaHc; ChIpbE; BOA).

1.CymmapHas peakuusi mofnydeHus: quBuHUiIa no crnocody C.B. JleGeneBa BbIpaxaercs
ypaBHEHHEM

2C2HsOH—CH>=CH—CH=CH: + 2H0 + Ho.

Beixon muBuHMIa coctaBisger 80%. BeramcianTe, CKOJIBKO KI' JUBHHWIA MOXKHO TOJIYYUTH W3
2000 M3 96%-ro crupra (p = 80,0 kr/m®). (OtBeT: 72,12 7).

2. Ilex kapOuambix cMmon Ha | T mpomykmmm pacxomyeT 30 M° 06OpOTHOH BOMBI.
Boruncnure TOMOBYIO TMOTPEOHOCTH LeXa B XJIOpe IS NPeAynpexaeHus o0pa3oBaHHA
OMOJIOTMYECKOW IIJIEHKH B TEIJIOOOMEHHBIX alaparax, ecid Jo3a Xjopa &8 wMr/i, ero



49

npou3BojacTBeHHbIe motepu — 12%. IlepumoanyHocTh 0OpabOTKM [Ba paza B TOMA, a IMPOU3-
BoauTenbHOCTH 11exa 9000 1/r. (OTBeT: 484 T). .
INPUMEPBI TECTOBBIX 3AJIAHUN

TecT (XMMHYECKAsA TEXHOJIOTHSA)
Yacts A
1. Jas ynanenusi KapOOHATHOM KeCTKOCTH UCIOJb3YIOT IallIeHYI0 U3BECTh, COY, eIKUil
HaTp, TpuHaTpuiipochar. Kakoe n3 Ha3BaHHBIX BelIECTB OKaKeTcsl HauboJ1ee
3 (PeKTUBHOCTD, €CJIU B3SITh UX OJMHAKOBbIE KOJIMYECTBA?
1) u3Bects;
2) tpunarpuiidocdart;
3) eaxuii HATP;
4) cona.
2. Yrto Takoe KOKcOBaHuUe?
1) pasnoxxeHue TBEpIOTo TOIUIMBA B IPUCYTCTBUU Bo3ayxa npu temnepatype 1000°C;
2) paznoxeHue TBepAOro ToruBa 6e3 nocrymna Bo3ayxa mnpu temmeparype 1000°C  u Bolie;
3) HarpeBaHue TBEPAOIrO TOIUIMBA B IPUCYTCTBUU razoB mpu temieparype 1000°C;
4) HarpeBaHue TBepIoro ToruBa 1o temmnepatrypsl 1000°C B Toke a3oTa
3. B kakux annapaTtax ocyuiecTBJseTcs MOIrJI0IeHe aMMHAKa U3 KOKCOBOIo rasza?
1) B ckpyObepax;
2) B peKTU(UKAMOHHBIX KOJIOHHAX;
3) B XOJIOAMIIBHUKAX HEMOCPEICTBEHHOTO JICHCTBUS;
4) B carypaTopax.
4. Kaxkoii u3 nojiyuyaemMbIX NPOAYKTOB COCTABJSIET HAMOOIbIIYI0O MACCOBYIO 10110 PH
KOKCOBAHUM TBEp/AOro Tonjusa?
1) KOKCOBBIIA Tras3;
2) KaMEHHOYTOJIbHAsl CMOJIa;
3) KOKC;
4) HajcMOJIbHAS BOJIA.
5. OmnpeneinTe BHYTPEHHIO CTPYKTYPY CTEKJIA.
1) TBep10€ KpUCTATITNYECKOE TEINO;
2) pacTBOp ¢ OOJIBLION BA3KOCTHIO;
3) mepeoxyaXkIeHHbIN pacIliaB;
4) oxnaxkIeHHas! )KUJIKOCTb.
6. B kakux meyax BapsiT CTeKJO?
1) kamepHBbI€;
2) BIeKTponeyn;
3) pereHepaTUBHBIE;
4) TpyOuartsie.
7. Yro Takoe 6eToH?
1) cMech IeMeHTa C BOJIOM U HAaIlOJHUTENIEM;
2) cMech U3BECTH C BOJIOM U TIECKOM;
3) cMech 1IeMEHTa ¢ BOJIOM M U3BECTHIO;
4) cMech U3BECTHSIKA C TUIICOM.
8. Kakmue cTaguu oTCyTCTBYIOT MPHU «KOPOTKOiD» cXxeMe MPOU3BOICTBA CEPHOI KMCI0THI?
1) oOxHr KOTUEIaHa;
2) nornomienue SOz BOOM;
3) crieruanabHas OYUCTKA;
4) oxnaxkJileHue B KOHTAaKTHOM armapare.
9. Yro mOHMMAIOT NMO/A TEPMHUHOM «IHPKYJISIHHOHHBIN ra3»?
1) a30TOBOZOPOIHAS CMECH C OCTATKOM aMMHaKa, BO3BpallaeMasi B CUCTEMY;
2) aMMHaK ¢ HE3HAYUTEIBbHON NPUMECHIO a30Ta U BOAOPO/IA;
3) a30T u BOAOPOT;
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11.
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4) aMMuaKx.

Kaxkum cnocodom otaeasiercss KCI or NaCl npu noJiydyeHuu ero u3 CHJILBUHUTA?
1) ¢potanus n n30upaTebHOE PACTBOPEHHE NIPU HArPEBAHUY;

2) rpaBUTAIMOHHOE OOOTaICHUE;

3) anpcopOrus;

4) SKCTpAKITUS.

Kakum cnoco6oM moty4arT aJIOMUHHUA B MPOMBINLIEHHOCTH ?

1) BoccTaHOBJIEHHE OKCUAA aTIOMUHUS BOJOPOIOM;

2) BAEKTPOIUTUYECKHIA;

3) MeTauIOTepPMUYECKHUIA;

4) nupoMeTaTypruuecKui.

Kakoii u3 nepeynciieHHbIX HUKE NPOLIECCOB SABJIsIETCS PMMEPOM reTepOoreHHOro

HeoOPATHMOI0 IK30TEPMHUYECKOT0 mpouecca?

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.
24,

25.

1) cuHTe3 aMMuakKa,
2) okucienue SO2 B SO3;
3) 0OHT CEPHOTO KOJTUEaHa;
4) cxxUraHue cepsl.
Yro Ha3bIBaETCS PACXOAHBIM KO3 PumueHTomM?
1) pacxox Ka)xI0ro BUJa ChIPbsi, OTHECEHHBIN K €IMHUIIE [IEJIEBOTO MPOAYKTA;
2) Macca roTOBOTO IPOAYKTA;
3) pacxoJ OJHOTO BH/Ia CHIPBS IO OTHOLIEHUIO K APYTOMY
Kakoif npoayKT Ha3bIBalOT KHUTPOOJIEYM»?
a) CMeCh a30THON KHUCJIOTHI C CEPHOM;
0) cepHast KMCIIOTa, HACBILIEHHAs! OKCUJJAMU a30Ta;
B) a30THasI KMCJIOTA, HACBIIIIEHHAs TuMepoM okcuia azora (N20a);
I') pacTBOp OKCHUJIOB a30Ta B a30THOM KUCIIOTE.
Kakue npoueccbl NPOUCXOAAT NPH BapKe cTeKja?
a) XUMUYECKHE;
0) hU3HKO-XUMHUYECKHE;
B) TEPMUYECKHUE;
r) pusuueckue.
Yacre B
Uewm onpenensieTcs: 0011asi CKOPOCTh XUMHUECKOTO TIporiecca B peaktope? B kakux o0macTsax
MOYET MPOTeKaTh XMMHUKO-TEXHOJIOTUYEeCKH mporecc?
[To kakuM TpHU3HAKaM KIACCU(PHUIMPYIOTCS pEaKIWH, JeKallue B OCHOBE XHUMHKO-
TEXHOJIOTHYECKOTO nporecca?
UTo Ha3pIBAIOT KOHTAKTHBIMH MAcCaMH, KaKOB UX COCTaB?
Yro Takoe TexHoiormueckas cxema mnpouecca? KakumMu MoOryr ObITb  XHMHKO-
TEXHOJIOTHIECKNE CHUCTEMBI?
YTo Ha3bIBAIOT TEXHOJIOTHYECKUM PEKUMOM U ITapaMeTpamMH 3TOTro pexuma’?
Yacts C
CocTaBuTh MaTepUaIbHbIN OalaHC CHHTE3a aMMHUaKa U3 YUCTOI a30TBOJIOPOJHON CMECH,
eclim BeIxoH cocTaBisaeT 95%. Orer: m N2 — 0,876T; m Hy — 0,186T.
PaccuuTaiite pacxoaHbli KOAQGHUIMEHT cepbl VIS MOTydeHHs 1T CepHOM KUCIOTHI, €CIU
notepu cocTaBisitoT 7%. OtBet: 349,35T.
Yro Takoe BbIxox npoaykra? Kak ero onpenenuts?
[Tpu snexTponuse xiaopuaa HaTpus rpu cuse Toka 1500 A B Teuenue 36 yacos ObLIO
noiy4eHno 67,94 xr xyopa. OnpenenuTs BbIX0oA 1o Toky. OtBet: 95,1%
[Touemy mpu OKHUCIEHNUU TUOKCHIIA CEPBI B TPHOKCHU]] CEPHI CTPEMSTCS TIOIEPKUBATh
temrneparypy B npenenax 450-500°C? [Touemy He MpUMEHSIOT O0Jiee BHICOKYIO
TeMIIepaTypy, HECMOTPs Ha TO, YTO CKOPOCTh PEAKIMH 3HAYUTEIbHO YBEINIUBAETCS ?
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7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT I, UCITOJIb3YEMBIX
B NIPOIECCE OBYYEHUSA

HNudopmanuoHHBIE TEXHOJOTHH — 00yUeHHE B 3JICKTPOHHOM 00pa30oBaTeIbHOM Cpefie ¢
LEeNbI0 pacHIMpeHusl JocTynma K o0pa3oBaTelIbHBIM pecypcaM, YBEJIWYEHHs] KOHTAKTHOTO
B3aUMOJICUCTBUSL C MPENojaBareieM, OCTPOCHUSI WHIUBUIYAIbHBIX TPACKTOPUU MOATOTOBKH,
00BEKTUBHOIO KOHTPOJII U MOHUTOPUHTA 3HAHUM CTYJICHTOB.

B oOpasoBarenpbHOM mporecce IO JAUCHUIUIMHE  HCIOJB3YIOTCS — CIEAYIOIINe
MH(OPMaLIMOHHBIE TEXHOJIOTHH, SBJISIOIINECS KOMIIOHEHTaMH DJIEKTPOHHONW MH(OPMAIMOHHO-
obpazoBarenbHoi cpeabl BITIY:

e Odunmanpusiii caiit BITIY;

e Cucrema amektponHoro odyuenuss ®I'bOY BO «bI'TIY »;

e (Cucrema TecTUpPOBAHMSI HAa OCHOBE equHOro mopraina «MHTepHeT-TeCTUpOBaHUS B
chepe obpazoBaHuss WWW.i-exam.ruy,

o Cucrema «AHTUILIArHaT.BY3»;

e DJICKTPOHHBIC OMOTNOTECYHBIC CHCTEMBI;

e MynbTUMEAUINHOE COITPOBOKIACHUE JICKLIUN U TPAKTUYECKUX 3AHIATHM.

8 OCOBEHHOCTHU U3YYEHUS JUCHUIIJINHBI THBAJINJIAMMU U JIMIIAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbsA
[Ipn oOydeHWW JMI] C OrPAHWYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI TPUMEHSIOTCS

aJlanTUBHBIE 00pa30BaTEIbHBIE TEXHOJOTHU B COOTBETCTBUHU C YCJIOBHUSMH, H3JIOKECHHBIMU B
pasnene «OcoOCHHOCTH peanu3anuu 00pa30BaTEIbHON MPOrpaMMBbl Ui MHBATUIOB M JIMIl C
OTPAaHUYEHHBIMH BO3MOKHOCTSIMH ~ 3JIOPOBBS» OCHOBHOH 00pa3oBaTENbHON MPOTPaMMBbI
(MCTIOJTB30BAHKE CIICIIUATBHBIX YICOHBIX MOCOOMH M TUJAKTUICCKIX MAaTEPHUAJIOB, CIICIIUATBHBIX
TEXHUYECKUX CpPEJACTB OOydYeHHUs KOJUIGKTUBHOTO U HWHAMBUAYAJIbHOT'O IOJb30BAHMS,
MpEIOCTaBIEHUE  YCIYr  acCUCTeHTa  (MTOMOIINHMKA),  OKa3bIBAIOIIETO  OOYYArOIIUMCS
HEOOXOJUMYI0 TEXHMUYECKYI0 TMOMOIIb M T. M.) C Y4€TOM HHIUBUAYaIbHBIX OCOOCHHOCTEH
oOyyJaronuxcs.

Jns oOydarmuxcsi ¢ OTrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI MIPEIyCMOTPEHBI
cremyrome (GopMbI OpPraHU3aIUH MTEAArOTHYECKOT0 MPOoIecca M KOHTPOJIS 3HAHHIA:

- UTst cTabOBUISTIIMX:

obecrieunBaeTCst HHANBUIYAIbHOE paBHOMEpHOE ocBelieHne He MmeHee 300 Jrokc;

JUISL  BBITIONTHEHUS KOHTPOJBHBIX 3aJaHU TPU HEOOXOJUMOCTH TMPEJOCTaBISAETCS
YBEJIMUHBAIOIIIEE YCTPONCTBO;

3a/laHus AJis BBIMIOJIHEHUS, a TaK)KE MHCTPYKIMU O TOPSIKE BBIMOJHEHHUS KOHTPOJIBHBIX
3a7laHuil OPOPMIISIFOTCS yBEeTHMUSHHBIM IpudToM (pasmep 16-20);

- JUTSI TIIYXHUX U CIa00CBIIIANINX

o0ecrieunBaeTcsl HATMYKE 3BYKOYCHIIMBAIOIICH anmapaTypbl KOJUIGKTUBHOTO MOJTb30BaHHS,
npu  HEoOXOTUMOCTH OOYyYaroUIMMCsl TMPEAOCTaBIsIeTCsT 3BYKOYCHIIMBAIOINAsL — ammapaTtypa
WHIMBUTYTBHOTO TIOJIb30BaHUS;

- JUIS JIUIL C TSDKENBIMU HApPYHICHUSIMHU PEYd, TIYXHUX, CIa0O0CBIIIANUX BCE KOHTPOJIbHBIE
3aJJaHHS 0 KEJAHHIO MOTYT MPOBOIUTHCS B TUCHBMEHHOU (hopMe.

OcHoBHO# (QopMOIi OpraHU3aliy MEeJarorHuecKoro Mmpoliecca sBIsSeTCs HHTErPUPOBAHHOE
oOyueHWe WHBAJIHIOB, T.e. BCE OOydYalmuecs yd4arcs B CMEIIaHHBIX TPYIaxX, HMEIOT
BO3MOYKHOCTH ITOCTOSTHHO OOIAThCSI CO CBEPCTHUKAMM, JIET4e alalTHPYIOTCS B COLUYME.

9 CIMCOK JIMTEPATYPbBI U TH®OPMALIMOHHBIX PECYPCOB
9.1 JIuteparypa
OcHoBHas1 JInTepaTypa

1. Beckos, B.C. OGmas xumuyeckas TexHonorus: yueonuk 1y By3oB /B.C. beckos. - M. :
Axanemknura, 2006. — 452 c. (30 2x3.)


http://www.i-exam.ru/
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2. Kunkos, B.B. [IpakTukym 1o XuMHUECKOW TEXHOJIOTHH U MPUKIATHONW XUMUH: yueOHOe
nocobue it cTyaeHToB By30B / B.B. XKuakos. - brarosemenck: M3a-so BI'TIY, 2014. — 124 c.
(28 7x3.)

JlonoJiHUTe/IbHAA JTUTEPATYypa

1. UrnarenkoB, B. M. OOmas xuMmuyeckas TEXHOJIOTHS: TEOpHs, HPUMEpHI, 3aayu:
yueOHoe mocooue st By30B / B. M. UrnarenkoB. — 2-¢ u3zn. — Mockga : MznarensctBo FOpaiiT,
2022. — 195 c. — (Boicuiee obpazoBanue). — ISBN 978-5-534-09222-6. — TekcT : 37€KTPOHHBII //
O6pasosarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/489904

9.2 ba3bl JaHHBIX 1 HH(POPMAITMOHHO-CIIPABOYHbIE CHCTEMbI
1. XuMuK.ru http://www.xumuk.ru
2. DnexkTpoHHas 6ubimoreka mo xumuu http://www.chem.msu.su/rus/elibrary/
3. [Topran Hay4Hoii anexTponHoi oudanoreku http://elibrary.ru/defaultx.asp
9.3 DJIeKTPOHHO-0MOJINOTEYHbIE PEeCYPChI

1. Polpred.com O630p CMU/CrnipaBounuk https://polpred.com/news
2. OBbC «IOpaiit» https://urait.ru

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlnst mpoBeneHUs 3aHATHUH JIGKIIMOHHOTO M CEMHUHApPCKOr0 THIIA, TPYNIOBBIX U
WHJIUBUIyaIbHBIX KOHCYJbTAallUM, TEKYLUIErO0 KOHTPOJS M MPOMEXKYTOYHOM arTecTaluu
UCTIONIL3YIOTCS ~ ayJUTOPHH, OCHAIICHHBIE y4eOHOW MeOenbio, ayIuTOPHOW  JOCKOH,
KOMIIBIOTEPOM(PaMHU) C YCTAaHOBJICHHBIM JIMIICH3MOHHBIM CIIEIUATH3UPOBAHHBIM IIPOTrPAMMHBIM
o0OecriedyeHrEeM, KOMMYTAaTOpOM JUIsl BBIXOJA B 3JEKTPOHHO-OMOJIMOTEYHYIO CHUCTEMY U
JNIEKTPOHHYIO  MH(OpPMAIMOHHO-00pa3oBarenbHyto  cpeay  BITIY,  mynpTUMenuiHbIMU
IPOEKTOPaMHU, HKCHO3MIMOHHBIMUA SKpPaHaMH, Y4YeOHO-HATJSAHBIMA TMOCOOMSAMHU (TaOJHIIbI,
MyIbTUMEANIHBIE Tpe3eHTanuu). Jlns mpoBeaeHus 71a00paTOPHBIX — 3aHATHH — TakKe
UCITOJIB3YETCS:
Ayn. 219 «A». JIabopaTopusi XMUMHU4YE€CKOH TEXHOJIOTHH

e Cron naboparopHslit 2-mecT. (12 mrT.)

o Cryn (24 mrt.)

e Cron npenonasarens (1 mrT.)

e Cryn npenonasarens (1 mrT.)

e Ilronutp (1 mt.)

e Aypaurtopnas nocka (1 mrT.)

e KommnbproTep ¢ yCTaHOBJIEHHBIM JIMIIEH3MOHHBIM CHEIHATU3UPOBAHHBIM IMPOTrPAMMHBIM
obecrnieueHueM (3 mit.)

e 8- moprtoBblit koMMyTaTop D-Link st BeIX0/1a B 371€KTPOHHO-OHOIHOTEYHYO CHCTEMY H
AIIEKTPOHHYIO0 HHPOPMALIMOHHO-00pa3oBarenbHyto cpeny BITIY (1 mr.)

e  Mynbstumenuiinsiii npoextop SHARP -10 X (1 mit.)

e IIpunrep nazepusiit «KCANONY (2 miT.)

e  DKCIO3UIIMOHHBIN 3KpaH (HaBecHOH) (1 mT.)

e SIMP-cniektpometp HU3KOrO pazpemenus «Crun Tpak» (1 mrt.)

e Becbl GF-300 (1 mT.)

e Becnl Topcuonnsie BT-100 (1 m.)

e Bucko3umerp (4 mirt.)

e Honowmep (3 mr.)

e Konnykromerp annon-4120 (3 mr.)

e KOK-2 (1 mr.)

e Jlrokcemep (1 mT.)

e Memanka marautHas [1-3-6100 (2 mT.)

e Monynb «Tepmudeckuii ananu3y (3 mwr.)


https://urait.ru/bcode/489904
http://www.xumuk.ru/
http://www.chem.msu.su/rus/elibrary/
http://elibrary.ru/defaultx.asp
https://polpred.com/news
https://urait.ru/
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Monyns «TepmocTaT (3 miT.)
Monynb «YHUBEpcaabHbIA KOHTPOIIEP) (3 1WIT.)
Monynb «9nexTpoxumus» (3 1wT.)
Monynb yHuBepcaabHbli (6 1IT.)
Habop cur KII-131(1 mr.)
[Tonsspumerp (1 mit.)
[ToTenmomertp (1 mit.)
Ientpudyra nadoparopuas OITH-8 (¢ poropom) (1 mT.)
e [IltaTuB 115 JIEKTPOIOB (2 IMIT.)
e Dkcukarop ¢ kpaHoM (1 miT.)
e  Monaynb «O0menadboparopHusbiii» (1 mrT.)
e Cnekrpodoromerp (1 mt.)
Cnekrpodoromerp KOK-3KM (1 mt.)
KommiekT apuomerpos (1 mit.)
Metponowm (1 mit.)
MocT peoXopIHbIN ¢ COCYA0M
Tepmoctar TC-1/80 CITY (1 mr.)
Y4eOHO-HarIAIHbIE TIOCOOUS - CIIAiiIbl, TAOIHUIIBI, MyJTbTHMEIUIHBIC TPE3CHTAIIH 10
TUCIUIINHE « XUMUYECKasi TEXHOJIOTHUSD)
e IlltatuBsl Anst IpOOUPOK, HArpeBaTeIbHBIE MPUOOPHI, TAOOpPaTOpHAs MoCcyaa
XUMUYECKUE PEaKTUBBI M0 TEMATHKE JIA0OPATOPHBIX paboT

CamocrosarenbHass paboTa CTYAEHTOB OpraHU3yeTcsi B ayAUTOPUSAX, OCHAIIEHHBIX
KOMIIBIOTEPHON TEXHHUKOW C BBIXOJOM B JJIEKTPOHHYIO HH(DOpPMalMOHHO-00pa30BaTEIbHYIO
cpely By3a, B ClIELIMAIU3UPOBAHHbBIX Ja00paTOpUX MO AUCLUUILUIMHE, a TAKXKE B 3ajlaX JOCTyIa B
nokanbHyto ceTb BI'TIY, B 1abopaTopuu ncuxoaoro-neJarornueckux Ucciaea0BaHui u ap.

JIMueH3MOHHOE MTpOrpaMMHOE oOecrieueHre: onepaloHHbIe CUCTEMbI ceMeiicTBa
Windows, Linux; oducusie nporpammel Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pa3zpaboruuk: XKXuakos B.B., kanauaaT XuMU4YECKUX HAayK, JOLUEHT Kadeapbl XUMHUH.
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11 IUCT UIBSMEHEHUHA U JONTOJTHEHUM
YTBep:xkaenne usmeneHuii u nonojHenuit B PILI nnsa peanuzanuu B 2026/2027 yu. r.

PIIJI mepecMmoTpena, oOcykneHa u ogoOpeHa s peanmszanuu B 2026/2027 y4. r. Ha
3acenanuu kadeapsl xumun (mpotokos Ne 8 ot 28 mas 2026 r.).



