MuHucTepcTBO HayKH U BhIcIIero oopazosanus Poccuiickoit @enepanuu
HroxHeKaMCKUH XMMUKO-TEXHOJIOTHYECKUN HHCTUTYT (duiauran)
(benepaIbHOr0 rocy1apCTBEHHOIO OOIKETHOTO 00pa30BaTEIBHOTO YUPEKACHHUS
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PABOYAAd NPOI'PAMMA

ITo mucummumae B1.B.JIB.02.02 IIporeccsl riryO0oKoil mepepaboTKU HEPTH

Hanpagsnenue noarorosku 18.04.01«XumMuyeckas TEXHOJIOIHU

[Tpoduns/mporpamma «Pa3paboTka ¥ co3gaHKe BEICOKOTEXHOTOIMMYHEIX
XUMHUYECKUX TPOU3BOJICTBY

Ksamudukarnus Beimyckauka: MATMICTP

®opwma obyuenuss OUHA

@akynbTeT: TeXHOIOrnYeCKUN

Kadenpa: Heprexumuyeckoro cunresa

Kypc 1; cemectp 1

Yacel 3a4eTHbIE €IUHUILIBI
Jlexumn 6 0,17
[TpakTyeckue 3aHsITUSA 1< 0,33
JlaGopatopHble 3aHATHUS 12 0,33
KOHTpOJIb caMOCTOSTEIHHON PAOOTEHI 12 0,33
CamocrosiTerbHas padoTa 75 2,08
dopwma aTrecTaryu (4ackl Ha KOHTPOJIb) DK3aMeH 0,75

27
Bceero 144 -
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Pabovast mporpamMma cocTaBlieHa ¢ yaeToM TpeboBanuii PeepanbHOro rocynap-
CTBEHHOTO0 00pa30BaTeJILHOTO CTaHAapTa BeIciiero obpazoanus ( Ne910 ot
07.08.2020) o Hampasienuto 18. 04. 01 «XuMudeckasi TEXHOIOTUSY,

Ha OCHOBaHMM yueOHOTO IIaHa Habopa oOyyatomuxcs 2022 r.

PazpaboTunk mporpaMmsi: > 3
7 ,’4//‘ // e
JOIeHT Kadenpsl HedTexuMuieckoro cuHTe3a [ ~<*/  P.H. bapuena

Pabouas mporpamma paccMmoTpeHa U ofoOpeHa Ha 3acenanuu kadenpsl Hedre-
XUMUYECKOT0 CHHTEe3a, TPoToKoJ oT 6 ampens 2022 r. Ne 8

3aB. kadeapoit %2@/ P.3. ArzamoB
es



1. Ilenu oceoenus oucuyuniunvt

Hemsmu ocBoenust qucnuiuinabl 51.B.J1B.02.02 TIponecchl rinyOokoi nepepaboTku HedTH
SIBIISTFOTCSL:
a) ¢hopmupoBaHKe 0a3bl TECOPETUUECKUX 3HAHUN O TEXHOJOTHUSX TIyOOKOH mepepaboTku HepTH U
OOIINX MPHUHIIUITAX OCYIIECTBICHUS MTPOLIECCOB MEPEPAOOTKH MEPBUIHBIX HE(PTEIIPOTYKTOB;
0) hbopmupoBaHHe ClIOCOOHOCTHU BBIMOJIHATH MaTePHANIbHBIC U TEIUIOBBIE PACUETHI IIPOLIECCOB U
o0opyoBaHust; pa3pabaTeBaTh HOBBIC, PEKOHCTPYHUPOBATH U MOJICPHU3UPOBATH JICHCTBYIOIIHE
TEXHOJIOTHH TIyOOKOH nepepaboTKu HeTH.

2. Mecmo oucuyunaunvl (M0Oy1s1) 8 CMPYKHIYpE OCHOBHOU 00PA308aMeENbHOI NPOZPAMMBL

Juctummmaa b1.B.JIB.02.02 Tlpomecchl TiyO0OKo# mepepaOboTku  HedhTH OTHOCHTCH K
oucyuniune no gvlbopy o0o0Opa3oBaTeNbHOM mporpaMmbl U (GOPMUPYET Yy MAarucTpoB IO
HanpasyieHuto noarotoBku 18.04.01 «Xumuyeckass TEXHOJIOTUs» HAOOp CHELUAIbHBIX 3HAHUN U
KOMIIETCHIINM, HEOOXOMUMBIX JJisi BBHIMOJHEHHS HAY4YHO-UCCIIEOBATEILCKON M MPOEKTHOU
JIeSATeTLHOCTH.

Jns ycnemHoro ocBoenust aucuurnasl b1.B.JIB.02.02 TIpouecchl rny0okoit nepepaboTku
He)TU MarucTp o HampasieHHut0 1noArotoBku 18.04.01 «Xumuueckas TEXHOJIOTHS» JIOJIKEH
OCBOUTH MaTepua MPEAMIECTBYIOMUX IUCIUTUIHH:

a) 51.0.04 Onpenenenre COBPEMEHHOTO TEXHUYECKOTO YPOBHS XUMUYECKUX TTPOU3BOJICTB

6) 51.0.06 OcHOBHBIE TIPOIIECCHl U COBPEMEHHOE amnmapaTypHoe o(opmiieHHe XUMHUYECKHX
MIPOU3BOICTB

Jucnmmimuaa b1.B.JIB.02.02  Tlpouecchl  riayOoko#  mepepalOTKH  HE(QTUSBIACTCS
MPEAIIECTBYIONIECH U HEOOX0UMA JJI YCIEITHOTO YCBOCHUS MOCIEAYIOMNX JUCITUTUINH:

a) 51.B./1B.03.01 Pa3zpatorka HT/I npoekTHpoBaHNs XUMHUYECKUX ITPOU3BOJICTB

6) 51.B./IB.03.02 OcHOBBI IPOEKTUPOBAHUS XUMUYECKUX ITPOU3BOJICTB

3HaHus, TONYYEHHbIE TMpPH U3YUYEHHH AUCHUIUIMHBI MOTYT OBITh HCIIOJIB30BaHbl TMPU
MIPOXOXKICHUH TPAKTHK: YI€OHOM, MPON3BOACTBEHHON M BBIMOJIHEHHH MaruCTEPCKOW JUCCEpTAIUU
1o HanpasieHnto noaArotoBku 18.04.01 «XuMuueckass TEXHOJIOTHS.

3. Komnemenuyuu u uHOuKamopsl 00Cmudicenus KOMnemeHyuu ooyuaoue2ocs,
dopmupyemoie ¢ pesynomame 0ceoenus OUCUUNIUHDL:

[IK-3 CrnocoOeH BiafeTh 3HAHHWSAMH, MO3BOJISIOMIMMH aHAJIU3UPOBATh TEHICHIIUM PA3BUTHUS
TEXHOJIOTMII XMMHYECKUX TPOU3BOJCTB, COBEPIIEHCTBOBATH JACHCTBYIOLIUE, BHEIAPATH HOBBIE
TEXHOJIOTHH Ha OCHOBE PAIIMOHAJIBHBIX U allbTEPHATUBHBIX HCTOYHUKOB CHIPhSI

[IK-3.1 3HaeT TEOpETHMYECKHME OCHOBbI MIPOMBIIUICHHBIX TEXHOJIOIMYECKUX  IPOILIECCOB
COBPEMEHHBIX  XUMHYECKUX  TPOU3ZBOJACTB;  OCHOBHBIC  HANpaBJCHUS  PAa3BUTHSI W
COBEPILEHCTBOBAHUSI TEXHOJIOTUM MPOMBINIIEHHBIX MPOU3BOACTB; MPHUHIMUIBI [OCTPOCHUS
TEXHOJIOTHYECKUX CXEM XHUMHUYECKHX IPOU3BOACTB; CIIOCOOBI PallMOHAIHHOTO HCIOIH30BAHUS
CBHIPbSl U YTHJIM3aLlUU TPOU3BOJCTBEHHBIX OTX0I0B

[1K-3.2 VYmeer pa3pabarbiBaTh M COBEpPUICHCTBOBATH TEXHOJIOTMIO IPOU3BOJICTBA IMPOAYKTOB
OPTaHMYECKOTO M HEe(PTEeXUMHUYECKOTO CHHTE3a; pa3padaThiBaTh TEXHOJIOTMUYECKHUE CXEMBI
XUMHUYECKUX TPOU3BOJICTB; aHAIM3UPOBATh CIOCOOBI PAIMOHAIBHOTO HCIOJIB30BAHUS CHIPhS H
YTWIM3ALMKA  TPOU3BOJICTBEHHBIX  OTXOJOB, MPOBOJUTH  aHAIM3  KOHTPOJSI  KauecTBa
TEXHOJIOTHYECKOI0 Mpolecca

[1K-3.3 Brnageer TEOpeTMUECKMMHU OCHOBAMHU MPOMBINIJIEHHBIX TEXHOJIOTHYECKUX IMPOILIECCOB
OPTaHWYECKOTO M HEPTEXMMHYECKOTO CHUHTE3a; HABBIKAMHU Pa3pabOTKH M COBEPIICHCTBOBAHUS
TEXHOJIOTUM  TPOU3BOJICTBA TMPOAYKTOB OPraHUYECKOr0 W  HEPTEXUMHUYECKOTO CHHTE3a;
NPUHLIMIIAMHA T[IOCTPOCHUSI TEXHOJOTMYECKMX CXeM XHMHUYECKUX IPOU3BOJCTB; Croco0amMu
paIOHATBHOTO HCIIOJIB30BAHUS CHIPhSl M YTHUIIM3AIIUM TPOU3BOJCTBEHHBIX OTXOJOB; CHOcoOaMu
aHaJu3a  KOHTPOJS  KauyecTBa  TEXHOJIOTMYECKOTO  Ipollecca;  HaBbIKAMH  YCTPAHEHUS
TEXHOJIOTUYECKOro Opaka

B pe3ynomame oceoenus oucyuniaunvl 00yuarOuuiica 00nxcen:



1) 3naTs:

a) IEPBUYHBIC U BTOPUYHBIC TIPOIIECCHI IEPEpadOTKU HEPTH

6 TpeGOBaHUS K CHIPHIO MPOIIECCOB MepepaboTKu HehTH

B) 000py/I0OBaHKE ISl IPOBEICHUS MPOLIECCOB
2) Ymerb:

a) MoI0MPaTh YCIOBUS IPOBEICHUS MPOLIECCOB

0) moOupaTh 000PyAOBaHUE JJIsI OCYIIECTBICHUS MPOIIECCOB

B) MOAOUPATH KaTaJIU3aTOPbI ISl TPOBEACHUS KaTATUTHYECKUX TPOIIECCOB
3) Bnanets:

a) TEXHOJIOTUSIMH JIJISl TIPOBEJICHHS ITPOIIECCOB

0) mpUHIMIIAMHU pacyeTa 000PYIOBaHUS MIPOLIECCOB HEPTEepepadboTKN



nepepaoomku Heghpmu

4. Cmpykmypa u cooepycanue Oucyunaunst b1.B.J[B.02.02 «Ilpoyeccer 2nybokoii

OO0m1as TpyA0EMKOCTh AUCIUIUIMHBI cocTaBisieT43aueTHble enuuuiibl, 144 vaca.

Ne Buasbl yuedHoit OueHoYHbIE CPpeACTBA

n/ paboThI AJI5 IPOBe/IeHUsl

1| (B yacax) NPOMEKYTOYHOI
Paspen nucuuniIuHbI Jlexnun [paxtu- | Jlaboparop | KCP CPC aTTecTalluu 1o

YecKue HBIE paszaenam
3aHATHSL | pPaboTHI

Paznen 1. KOJUIOKBHYM No 1,

1 HedrenepepadaTriBatomas 1 2 4 2 15 nabopaTopHble  pabOTHI
MIPOMBIIIJIEHHOCTb. Ne 1-3, xkpyrmeni crom,
[lepcrieKTHBBI pa3BUTHS 9K3aMeH

2 | Pa3nen 2. Tepmmaeckue KOJUIOKBUYM  Ne 1,
MPOIIECChI TITyOOKOMH 1 2 8 2 15 nabopaTopHbie  pabOTHI
nepepaboTKHU BTOPUYHOTO Ne 4-5, xpyrmsni crou,
CBIPbSI 9K3aMeH

3 | Pa3pen 3. Karanuruueckue KOJUIOKBUYM ~ Ne 2,
IIPOLIECCHl BTOPUYHOU 2 4 ) 4 15 KpYIJIbIA CTOJ, 9K3aMEH
nepepaboTKu HEPTIHBIX
(bpakiuii

4 | Pa3nen 4. KOJUTOKBUYM No 2,
I'mppokaranutudeckue 2 4 ) 4 30 KpYIJIbII CTOJ, 9K3aMEH
MPOIIECCHI MIEPEPabOTKU
HE(TIHOTO CHIPHS
Hroro 6 12 12 12 75

I Dopma ammecmayuu Oxzamen (27)

5. CoOep;»caHue JAEKUUOHHbBIX 3AHAMUIL O MeMaAM

Ne Paszpnen Yacsl Tema JIEKIMOHHOT O Kpartkoe cogep:xanue HNupuxaropsl
n/n AUCHHUTITUHBI 3aHATHS AOCTHKEHUS
KOMIIETEeHIIU T
1 | Pasgen 0.5 | Tema XapakTepucTuka
1.Hedrenepepabar 1.HedrenepepabareiBato | HedTenepepabdaThiBaromen IK-3.1.ITK-
BIBAIOIIAs 1ast MPOMBIIIIIEHHOCTh MPOMBILIJIEHHOCTH. 3.2,I1K-3,3
MPOMBIIIIEHHOCTb [lepcriekTHBBI pa3BUTHSL.
0.5 | Tema 2.CripreBast 6a3a CripreBast 6a3a
HedTenepepabdaTrIBaromeH TK-3.1.TIK-
MIPOMBIIUICHHOCTH. OCHOBHBIE 39 [1K-3.3
3amackl HeTH B MUpe U ’ '
Poccun.
2 | Pa3gen 2. 0.5 | Tema 3.BucOperunr TpeboBanus K LCXOAHOMY
Tepmuueckue TSDKENIOTO CHIPBS CBIPBIO, TApaMETPEI TK-3.1 K-
MPOLIECCHI TEXHOJIOTHYECKOTO IpoLecca,
TTyOOKOH KaTaln3aTopsl 1 3.2,11K-3,3
nepepadoTKu anmapatypHoe ohopMIICHHE
BTOPHYHOTO CHIPhS 0.5 Tema 4.KokcoBanue TpebGoBaHMS K HICXOTHOMY
CBIPBIO, TAPaMETPBI
rexmomoneecxoro mponeeca, | I SLIIC
KaTalu3aTophl U I
anmaparypHoe oopmMieHne
3 | Pa3gen 3. 2 Tema 5.Katanutnueckuii | TpeGoBaHUSI K HCXOTHOMY
Karanutuaeckue KPEKHHT CBIPBIO, TAPaMETPBI
MIPOIIECCHI TEXHOJOTHYECKOTO TpoIiecca, IK-3.1.TTK-
nepepadoTKu KaTaau3aTopsl U 3.2,I1IK-3,3
HeTIHBIX annapaTtypHoe opopMIIeHHe
(dhpaxuumit
4 | Pasmen 1 Tema 6.Katanurnueckuii | TpeGoBaHMS K HCXOTHOMY TK-3.1.10K-
4.T'uapokatanutud pudopmuHTr CBIPBIO, IAPAMETPbL 32 H‘K'_3 3
€CKHE IPOLECCHI TEXHOJIOTHYECKOTO Npoliecca, - ‘




nepepabOTKH KaTaJ13aTophl 1

He(TSHOTO CBHIPbs anmapaTtypHoe oopMIIeHHe
0,5 Tema 7.Katanutuueckas | TpeGoBaHUS K HCXOAHOMY
n30MepHu3anus JErkux CBIPBIO, TApaMETPHI

AJIKaHOB TEXHOJIOTHYECKOTO IpoLecca,
KaTaJlM3aToOphl 1
anmaparypHoe ojopMIeHne
0,5 | Tema8.I'mapokpexkuHr TpeboBaHMS K NCXOTHOMY
HEe(TIHOTO CBHIPHA CBIPBIO, TAPaMETPEI
TEXHOJIOTHYECKOTO IpoLecca,
KaTaJM3aToOpbl 1
anmaparypHoe oopMIeHne

IK-3.1.ITK-
3.2,I1K-3,3

MK-3.1.I1K-
3.2,I1K-3,3

6. Cooepicanue npakmuuecKux 3aHAmMuil
Llenpro NpPaKTUYECKHX 3aHSATHH sABJIsETCS (OPMUPOBAHHWE TBOPUYECKOTO MBIIIICHUS,
CHOCOOHOCTH CTaBUTH U peaTth 3aJa4r NPOU3BOJACTBCHHOI'O U HAYYHOI'O XapaKTEpa, CBA3AHHBIC C
pa3pabOTKO WHHOBAIIMOHHBIX METOMOB CO3MaHUS HE(PTEXMMHUYECKUX IPOLIECCOB, BEUIECTB U
MaTepuaioB, 000PyIOBaHHUS.

Ne Paznen Yacel Tema cemunapa, KpaTkoe conep:xanue HNuauxaropsl
n/n AUCHUTITUHBI NPAKTHYECKOT0 3aHATHS JOCTHKEHUSI
KOMIIe-
TeHIINH
1 | Pasgen 1. 2 Tema 1. Cocrosaue u | OTedecTBEHHBIE  PECypCHI
Hedrenepepabarsis MEePCIEKTUBEI HedTH. I'eorpadus
arolas POCCHICKOTO COBPEMEHHOMN I[IK-3.1. IIK-
MPOMBIIIJICHHOCTh HEe(Tera3oBoro HEPTETOOBIIH. Ucropus | 3.2, [IK-3,3
KOMIUIEKCA. pasBuTHs HedTerazog00bI9N
B Poccun
2 | Pazgen 2. 2 Tema 2. [pomeccer | TpeboBaHUST K HCXOTHOMY
Tepmuueckue TEPMHUYECKOTO CBIPBIO, napameTpsl
MIPOLIECCHI paznoKeHus TSKENBIX | TEXHOJOTUYECKUX TIK-3.1. IIK-
riry6oKoit HeTsHBIX Qpakumit npoueccoB, kataiauzaropsl u | 3.2, [1K-3,3
nepepadoTKu anmnapaTtypHoe opopMIICHUE
BTOPHUYHOT'O CHIPbsI
3 Pazpnen 3. 4 Tema 3. IIpouieccrr | TpeboBaHUs K HCXOTHOMY
Karanurnueckue KaTaJUTHYECKOTO CBIPBIO, napameTpsbl
MpOLIEeCChI pasyioxKeHus He(TAHBIX | TEXHOJOTHUECKHUX IK-3.1. TIK-
nepepaboTKu (dpakumii nporeccoB, kataiauzaropsl u | 3.2, [1K-3,3
HE(PTSIHBIX anmaparypHoe oQpopMIICHHE
(hpaxumit
4 Paznen 4. 4 Tema 4. ITpouteccrr | TpeboBaHUs K HCXOTHOMY
I'mapokaTtanuruuec KaTaJIUTHYECKOTO CBIPBIO, napamMeTphl | e 3y K.
Kne HPOLIECCHI pa3iioxKeHust ~ HEe(TAHBIX | TEXHOJIOTHUECKHX 39 1;H'<_3 3
nepepabOTKH (pakuuii B NPHUCYTCTBUH | IPOLIECCOB, KAaTaM3aTOPHI U - '
He(TSHOTO CHIPbs BOJIOpO/Ia annapaTtypHoe o(popMIICHHE

7. Cooeprcanue 1a00pamopHvIX 3aHAMUT

Lenbro 1abOpaTOPHBIX 3aHATUHN SBISETCS YCBOEHHE MOTYUYEHHBIX TEOPETHUECKUX 3HAHUH, a
TaKk)Ke OBJIQJICHHME METOJIMKAMHM MHCTPYMEHTAJIBHBIX METOJOB ONpEeNeHUs (PU3HKO-XUMUYECKUX
CBOWCTB HE(TAHOTO CBHIPbA; METOJaMU M CPEACTBAMH IPOBEAEHUS IPOLECCOB BTOPUYHOH
nepepaboTKy HE(YTSAHOTO ChIPbSL.

Ne Paznen Yacsl HaumenoBanne Kpartkoe conep:xxanmne | Hnaukaropsl
n/n JMCHUIIJIMHBI JabopaTopHOii padoThI AOCTHKECHU
KOMIIETEH U
. 1 Tema 1. On JICHU I JICHH
1 | Pasmenl e Onpenenexnue Ornpenenenue TK-3.1. IK-3.2,
Hedrenepepabatbis COJICprKaHuUs BOJBI B COAepXKaHMUs BOIABI B 1K-33
aromas HedrenpoayKkTax HedrenpoayKkTax '




[IPOMBIIIJIEHHOCTh 1 Tema 2.0npenenenuve Ornpenenenue
IUIOTHOCTH U BSI3KOCTH IUIOTHOCTH TK-3.1. [IK-3.2,
HEPTETPOIYKTOB HE(PTETIPOIYKTOB;
IK-3,3
BSI3KOCTH
HEPTETIPOIYKTOB
2 Tema 3.0npenenenne Omnpenencaue
(hpaKIIMOHHOTO COCTaBa (pakuMOHHBIA  COCTaB
HEePTH U Hechengoz[yKTOB MPOXYKTOB. TK-3.1. [IK-3.2,
METOJIOM TIPSIMOH MarepuanbHelii  OanaHc K-3.3
TIEPErOHKH MIPH mpoiiecca. '
aTMOc()epHOM JIaBJICHUN Brixon CBETJIBIX
(bpakmi.
2 Paznen 2. 4 Tema 4. Tepmuueckuii Kpekunr TSDKEJBIX
Tepmuueckue KPEKHHT TSDKEIBIX HedTenpoayKToB B
MPOLIECCHI TITYOOKOH HeTsHBIX Qpakuuii mpu MHTEpBaJE TEMIEpaTyp
nepepaboTKH temneparype 350-400 °C 350-400 °C; IK-3.1. TIK-3.2,
BTOPUYHOT'O CHIPBSI OmnpeneneHre BSI3KOCTH [K-3,3
TMOJYYCHHBIX MMPOAYKTOB.
MarepuanpHblii  OamaHC
porecca.
4 Tema 5. Tepmudeckuit Kpexuar TSKEITBIX
KPEKHHT TSDKEIBIX HedTenpoayKToB B
HeTIHBIX Qpakuuii mpu WHTEpBaJIC TEMIIEpaTyp
temmeparype 400-450 °C | 350-400 °C; IK-3.1. TIK-3.2,
OmnpenencHue BA3KOCTH T1K-3,3
TMOJYYCHHBIX MMPOAYKTOB.
MarepuanbHelii  OanaHc
nporecca.
8. Camocmoamensnasn paboma macucmpanma
CamocrosTensHas pa60Ta BKJIFOYAC€T MMOATOTOBKY K J'Ia60paT0pHBIM 3aHATUAM, HAIIUCAHHUC
pedepara, BBITIOJIHEHHE KYpPCOBOM pabOTBhl M H3y4Ye€HUE OTIEIbHBIX TEM, OTHECEHHBIX K

CaMOCTOATCIIBHOMY HU3YUYCHHUIO MAruCTpaHTaMH C HUCIIOJIB30BAHUCM JIMTCPATYPHBIX HWCTOYHUKOB,
MNPCACTaBJICHHBIX B yqe6H0171 nporpamMme JUCHUITIINHBI.

Ne TeMmbl, BHBIHOCHMBbIC HA Yacsl ®opma CPC Nupukaropsl
n/n CaMOCTOSITEIbLHYIO PadoTy AOCTHKCHHS KOMIIE-
TeHIUH
1 | TepmookucnuTeIbHBIE TIPOIIECCHI 15 KOHCIIEKT IK-3.1. I1K-3.2,
nepepabOTKU HEPTIHBIX (HPAKIIHIA. IK-3,3
ITpon3BoACTBO HEPTIHBIX OUTYMOB
2 | OxucnurenpHass KOHBEPCHs CEPOBOIOPOA B 15 KOHCIIEKT I1K-3.1. I1K-3.2,
aJIeMeHTapHyIo cepy (mporece Kiayc) I1K-3,3
3 | TugpoouncTka HEPTAHBIX GpaKIUit 15 KOHCIIEKT I1K-3.1. I1K-3.2,
I1K-3,3
4 | TloAroToBKa K y4acTHIO B KPYIJIOM CTOJIE 30 Co6op marepuaa I1K-3.1. I1K-3.2,
I1K-3,3
Htoro 75

8.1 Konmponv camocmosmesioHoi padomeol

Tembl, BLIHOCHUMBbIE HA Yacsl
CaMOCTOSITEIbHYI0 paboTy
1 | TepmooKkucCAUTENbHBIE 2
IIPOLIECCHI nepepadboTKu
HeTAHBIX (paKIHi.
IIpousBoncTBO HEeTIHBIX
OHUTYMOB
2 | OkuciurenbHas — KOHBEpPCHS
cepoBojiopoaa B
JJIEMEHTapHYI0 cepy (Ipouecc
Kiayc)

®opma KCP HNHaukaTopsbl 10CTHAKECHUS
KOMIIETeHHH

IK-3.1. [1IK-3.2, TIK-3,3

IIpoBepka koHCIIEKTA

2 ITpoBepka koHCIIEKTa [K-3.1. [1IK-3.2, IIK-3,3




3 | Tuapoouncrka HEeTIHBIX 4 ITpoBepka koHCIIEKTa [1K-3.1. [1IK-3.2, IIK-3,3
bpakimit

4 | IlogroToBKa K YYacTHIO B 4 IIpoBepka roTOBHOCTH K [K-3.1. [1K-3.2, TIK-3,3
KPYIJIOM CTOJIe KPYTJIOMY CTOJIY
HWroro 12

9. Hcnonviosanue pelimunzogoii cucmemvl OUeHKU 3HAHUIL

[Ipu omeHke pe3ynbTaTOB ACSITENFHOCTH MAarvCTPaHTOB B paMkax muciuruinHbsl «b1.B.JIB.02.02
[poreccsl Tay0OKOW mepepaOoTku HedTH» HCIONIB3YeTCsl PEUTHHIOBash CUCTeMa. PEeHTHHTOBas OleHKa
(dhopMUpyeTCst HA OCHOBAaHMU TEKYIIETO W MPOMEKYTOYHOTO KOHTPOJsl. MakCUMalbHBIN Oall BEICTABIISAETCS
3a TMPUHIUIHAIBHO TPABUILHBIA W TOJHBIA MOAXOJ K PEHICHHIO 3a]ad Y4eOHOW NMPaKTHKH, TPaMOTHOE
U3JI0KEHUE U 0POPMIICHHUE MOJTyUYECHHBIX PE3YJIbTATOB, IIMPOTY OTBETOB HA BCE IMOCTABIICHHBIE BOIIPOCHI.

1 cemecmp: npu uzyuenuu OucCYuUnIUHLL NPEOYCMAMPUBAECMCSL BbINOTHEHUE NAMU 1AOOPAMOPHBIX
pabom, 3a ux 6bINOAHEHUE CMYOEHM MOJiCem NOJYYUmMb MaxKcumanvbhoe koa-60 bannos — 20, 3a coauy dgyx
KOJLIOK8UYMO8 MAKCUMANbHOE KO-60 bannog — 18; 3a yuacmue ¢ kpyeiom cmone MAaKCUMATbHOE KOJI-80
bannos — 22. B pezyibmame MakCUManibHulil mekywull petimutne cocmaeum — 60 0. 3a sxzamen cmyodenm
MOdHCem NOAYHUUMb MAKCUMAbHOE K01-60 6annog — 40.

MUHUMABHBIA 0alT OTpaXKaeT MPUHIUIHAIGHO MPABHIBHBIN MOAXOJ MardCTPaHTa K PEHICHUIO
OTHIENIBHBIX 3a37a4 C Y4YETOM IIOJIHOTHI OTBETOB Ha IOCTABJICHHBIE B 3aJadyaX BOMPOCHI, JOMYIIECHHBIX
HETOYHOCTEH M OMIUOOK.

[IIxana mepeBoaa UTOrOBOTO PEUTHHTOBOTO 0ara R, B 4-0alIbHYIO CHCTEMY OLIEHKH 3HAHUH.

WntepBan 6anioB pedTHHTa Onenka
0<R, <60 «HEYJIOBJIETBOPUTEILHO» (2)
60<R, <73 «YJIOBIETBOPUTETHHO» (3)
13<R, <87 «xopouroy (4)
87<R, <100 «OTIUYHO (5)

Kpumepuu oyenxu omeema macucmpanma na sxK3ameHe:

Onenka «oTiM4HO» WK 36-40 GansioB - OTBETHI HA BOMPOCHI CBUAETEILCTBYIOT 00 YBEPEHHBIX
3HAHWSX U YMEHHUH CTY/ICHTA.

Onenka «xopomio» 32-35 6ayioB - OTBETHI Ha BONIPOCH CBUAETENILCTBYIOT O JOCTATOUHBIX 3HAHHUIX
¥ YMEHHU CTYICHTA.

OneHka «yJIOBIETBOPUTENBHO» 25-31 0aamoB - OTBETHI Ha BONPOCH CBUJAETENLCTBYIOT O
HEIOCTATOYHBIX 3HAHUSIX U OTPAHUYEHHOM YMEHHH CTYJCHTA.

OneHka «HeyqoBIeTBOpUTENbHO» 0-24 0ayuioB - OTBETHI HA BOIIPOCH! CBHIETEIBCTBYIOT O CIaOBbIX
3HAHUSIX ¥ HEYMEHHE CTYJ/ICHTA.

10. Ouenounsvie cpedcmea 01 mexKyuiezo KOHMPOA YCHECAEMOCHU, RPOMENHCYMOUHOL
ammecmayuu no UMmo2am 0C60EeHUA OUCYUNIUHDL

O1eHOYHBIE CPEJCTBA IS IIPOBEICHUS TEKYIIErO KOHTPOJISI YCIEBAEMOCTH, ITPOMEKYTOUHOM
aTTecTallid OOYYaroIUXCSl W WTOTOBOM (TFOCYJapCTBEHHOH WTOTOBOW) aTTecTalnu pa3padaThiBarOTCS
COTJIACHO MONIOKEeHHI0 0 DOHIIaX OIICHOYHBIX CPEJCTB, PACCMATPHBAIOTCS KaK COCTaBHAs 4acTh paboueit
POrpaMMbl U 0(QOPMIISIOTCS OTACIBHBIM JOKYMEHTOM.



11. I/Iﬂ(l)OpMaHHOHHO-MeTOIlI/I‘leCKoe o0ecrevyeHne JUCHMILTHHbBI

11.1 OcHoBHasi JuTepaTypa

[pu uzyuennun auctmiuiasl b1. B. JIB. 02. 02 TIpomecch riry0okoit nepepadboTku HedTH

B Ka4C€CTBC OCHOBHBIX HCTOYHHUKOB I/IH(i)OpMaI_II/II/I PCKOMCHAYCTCS NCIIOJIB30BATh CJICAYIOIIYIO JUTCPATYPY:

OcHoBHbIE HCTOYHMKHU HHPOPMALMH

Koa-Bo 3k3.

[leTepOyprckuii  rOCyIapCTBEHHBIM  TEXHOJOTHUYCSCKUH
(trexumyeckuii yHuBepcutet). — Cankt-IletepOypr :
561 c. : wmL Pexxum gocTyma: 1Mo TIOJIHCKE.
https://biblioclub.ru/index.php?page=book&id=599146— bubmmorp.:

551. — ISBN 978-5-93808-354-7. — TekcT : 3JeKTPOHHBIH.

1.ITotexun, B. M. XuMus u TEXHOJIOTHSA YIJIEBOJOPOJHBIX Ta30B H
ra3oBOro KoHZeHcaTa : yueOHuk : B 2 4gactax / B. M. [lorexun ; CaHkT-
WHCTUTYT
Xumuzpar, 2020. —
URL:
c.

9bC «YHHUBEpCUTETCKAS
oubimoTexa OHJIATH»
https://biblioclub.ru/index.php?
page=book&id=599146
Hoctym ¢ mroboit  ToukHM
WHTEPHET TIOCTIe PEeruCTpalvu
c IP-agpecoB HXTU

— 943 c. — ISBN 978-5-93808-287-8. — Tekcr :
OnekTpoHHO-OuOmmoTeunas cucrema [PR BOOKS
https://www.iprbookshop.ru/67346.html.—  Pexum
ABTOPU3UP. NTOJIb30BATENEH

JOCTyTIa:

2.Ilorexun, B. M. OCHOBBI TEOpHH XHMHUYECKUX MPOLIECCOB TEXHOIOTUU
OpPTaHMYECKUX BEIIECTB W HedTernepepadoTKu : y4eOHUK s By30B / B.
M. Ilotexun, B. B. [Totexun. — Cankr-IlerepOypr : XUMU3IAT, 2020.
AIIEKTPOHHBIH //
: [caitir]. — URL:
st

9BC «IPRbook»
https://www.iprbookshop.ru/67
346.html  JlocTyn c nro0oit
TOYKHU HUHTCPHET I1I0CJIE

peructpanm ¢ |P-agpecos
HXTHU

3.Xumuueckass TEXHOJIOTHSI OPraHUYECKUX BEHIECTB : ydeOHOe mocodue
[16+] / T.H. Cobaukuna, E.C.lIlerpoBa, FO.b. bapanoa [u mp.]
MunuctepctBo  obpa3zoBaHMs W Hayku  Poccum,

78. — ISBN 978-5-7882-2366-7. — TekcT : 3eKTPOHHBIH.

Kazauckwnit
HallMOHAJIBHBIN HMCCIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHHUBEPCUTET. —

Kazanp KazaHckuii Hay4HO-HCCIIEIOBATENbCKUNA TEXHOJIOIMYECKUI
yauBepcuter (KHUTY), 2018. — 80 c. : mn. — Pexum moctyma: mo
IOJIIIUCKE. - URL:

https://biblioclub.ru/index.php?page=book&id=500955. — Bubmwmorp.: c.

:|9BC «YHuBepcuterckas

;| OnbmoTeka oHnaiH»
https://biblioclub.ru/index.php?
page=book&id=500955
Hocrym ¢ mo00ii Todkn
HWHTEPHET MOCIIe PETUCTPAIIUN
¢ IP-anmpecos HXTU

11.2 lonotHUTeIbHAA JINTEPATYPA

)];OHOJ'IHI/ITCJ'II)HI)Ie HCTOYHUKH HH(l)OpMaIIHI/I

KoJ-Bo 3K3.

1. XuMuUS ¥ TEXHOJIOTUS MOHOMEPOB IIPaKTUKYM [16+] /
P. A. AxmenpsiHOBa, A. I1. Paxmarymnnuna, . B. beckpoBHblil [u ap.] ;
KazaHckuil HalMOHANBbHBIA  HCCIENOBATENbCKUNA  TEXHOJIOTMUECKUI
yauBepcuter. — Kazaup Kazanckuii Hay4HO-HCCIEIOBATENBCKUN
texHonornueckuid yausepcuter (KHUTY), 2017. — 80 c. : nn. — Pexxum
JIOCTYyTIA: o HOIINCKE. URL:
https://biblioclub.ru/index.php?page=book&id=500958 . — Bubnwuorp.: c.
77.— ISBN 978-5-7882-2258-5. — TekcT : 371eKTPOHHBIH.

ObC «YHuUBEpcUTEeTCKasA
OMOIMOTEKA OHJIAHHY
https://biblioclub.ru/index.php?pa
ge=book&id=500958 JToctyt ¢
000 TOYKU HHTEPHET TOCIIe
peructpanuu c IP-anpecos
HXTH

2.Karanmutnueckue mporecchl HepTEeXUMUU U HedTernepepadoTKu
yuebHoe mocobue : [16+] / M. B. XKypasnesa, I'. }O. Knumenrosa,
O. B. 3urnaypoBa [m Ip.] ; Kazanckmii HaIMOHATHHBIHA
HCCIEA0BATENBCKUM TeXHOMOrnYeCcKuii HHCTUTYT. — Kazans : Kazanckuit
Hay4YHO-UCCIIEI0BAaTEIbCKUN TexHOoIornueckuii yausepcuret (KHUTY),
2019. — 316 c. : wr.,Ta0m., cxeM. — Pexxum Joctyna: mo MmoarnuckKe. —
URL: https://biblioclub.ru/index.php?page=book&id=612997 .

Bubmmorp. B ka. — ISBN 978-5-7882-2551-7. — Tekcr : 371€eKTPOHHBIH.

:|9bC «YHuBepcurerckas

OMOIMOTEKA OHJIAMHY
https://biblioclub.ru/index.php?pa
ge=book&id=612997 Hocrtym
¢ M000H TOUKH HHTEPHET MOCIIe
peructpanuu ¢ IP-agpecos
HXTHU

11.3 D1eKTpOHHbIE HCTOYHUKH HHOPMALUH

[Ipu u3yyennn aucuuiumabl b1, B. JIB. 02. 02 Ipoiiecchl riy0oKkoi nepepadoTku HedTH

PECKOMCHAYCTCA UCIIOJIB30BAHNUC 3JICKTPOHHBIX HCTOYHUKOB I/IH(l)OpMaLII/II/IZ

OBbC YHuBepcuterckas Oubdnnoreka oninaiiH — Pexxum moctyna: http://biblioclub.ru

3BC «IPRbook» — Pesxum moctyma: http://www.iprbookshop.ru

1.
2.
3.
http:/www.edu.ru/, cBo0oJHBIH.

4,
mocryma: http:/www.fcior.edu.ru/, ceo6oaHBbIiH.

Oenepanpubiid MopTan «Poccuiickoe obpazoBaHHe» [DNIEKTpOHHBIA pecypc]. — Pexum mocrtyma:

denepanbHbIi HEHTP HHPOPMALMOHHO-00pa30BaTENbHBINA pecypc [DIeKTpoHHbIH pecype]. — Pexxum


https://biblioclub.ru/index.php?page=book&id=599146
https://biblioclub.ru/index.php?page=book&id=599146
https://biblioclub.ru/index.php?page=book&id=599146
https://biblioclub.ru/index.php?page=book&id=500955
https://biblioclub.ru/index.php?page=book&id=500955
https://biblioclub.ru/index.php?page=book&id=500955
https://biblioclub.ru/index.php?page=book&id=500958
https://biblioclub.ru/index.php?page=book&id=500958
https://biblioclub.ru/index.php?page=book&id=500958
https://biblioclub.ru/index.php?page=book&id=612997
https://biblioclub.ru/index.php?page=book&id=612997
https://biblioclub.ru/index.php?page=book&id=612997
http://biblioclub.ru/
http://www.iprbookshop.ru/

3 Hudopmanuonnas cucrema « EnquHoe okHO 10CTyna kK 00pa3oBaTe/IbHbIM pecypcamy [DIeKTpOHHbIN
pecype]. — Peskxum nocryna: http:/www.window.edu.ru/, cBoOOIHBIH.

11.4 CoBpemennble npodeccnoHajbHble 0a3bl JAHHBIX H HHGOPMANHOHHBIC CIPABOYHBIE
CHCTEMBI

l. baza  pmaHHBIX PubChem [D51eKTpOHHBIN pecypc]. - Pexum JIOCTYyTa:
http:/www.pubchem.ncbi.nlm.nih.gov/, cBo6oaHBIH.
2. bBasa ganneix NISTChemistryWebBook [Dnekrponnslii pecype]. — Pexum pocryna:

http:/www.webbook.nist.gov/chemistry/, cBoGoHBIH.

CorsiacoBaHo:
3aB. OTaEIOM B.41. Tapacosa

110 GUGIUOTEUHOMY M
00CTy>KUBAHUIO



12. Mamepuansno-mexnuueckoe obecneuenue OUCHYUNTIUHBL

Peanuzanus yaeOHOM TUCIUTUINHBI TPEOyeT HATNIHS:

- Unmepaxkmuerozo nexyuonrnozo 3a1aNe402, B Tom ducre:
Cuctemusriibiox - Core 2 Duo E7400-Midi ATX 350 (1 wt.);
Mowuurop — Acer V193WAb WIDE 19" (1 wr.);

[Tpoekrop — Epson EMP-X5 (1 mr.);

MoOuIBHBIN pYIOHHBIN 9KpaH Ha mTatuse (1 mr.);

Beixos B UuaTtepret — mogem De-Link DWA 110 (1 wr.);
Habop Harnsanblil nocoOuii 1o 000pyI0BaHHIO 3aBOJIOB XMMUUECKOU [IPOMBIILICHHOCTY;
CromnsI-tapTsl — 30 mT.

IIporpamMHoe oGecnieyeHue:

WindowsXP, MicrosoftOffice 2007,

AnTtusupyc Kacnepckoro.

- Jlabopamopuu xumuueckux cunmezog Nel 14, B ToM 4ucie:

Jlabopamopnaa medensy:

BBHITSDKHOU 1Kad (2 mrt.), cron maust BecoB CB-01, cremumax anst xumudeckoid nocyast (1 mr.), cremiax Juis
XMUMHYECKUX peakTuBoB (1 1uT.), crosmel jabopaTopHble (2 INT.), OCTPOBHBIE JabOpaTOpHbIE CTONBI (6 MIT.),
nabopatopHsle TyMOBI (6 1IT.), TabopaTopHas cron-Moika (1 wr.), mkad st gokymenrarmu (1 wr.).

Obuienadopamopnoe 0bopyoosanue:

pH-metp HI 83141, mucctunsarop JD-4, Becwr maboparopusie DL-200, Ttepmoctat TW 2.02, BakyyMmHBII
Hacoc VE215, maGoparopnas HactonpHas 1weHtpudyra T-30, tepmomkap WS-31, wusMepurens-perymsarop
temneparypel TPM-1 ¢ mpeoOpazoBarenem tepmodnekrpuueckum XA TIIK 184-00, pedpakromerp MPD-22,
omnpezenenue temrnepatypsl miaasnenus [ITII, mukpockon ST-25, nmpubop 11 ompeneneHns: TeMIepaTypbl BCIBIIIKH
HeQTenpoaykToB W yrieBomopomoB TB3-Jlab 11, mepememmBaromiee YCTPOHCTBO C pETyIUPOBAaHHEM YacTOTHI
Bpamernns [TYB2, marautHas memanka MM-5, kon6onarpesarens UT-4120, poramerp PM-04, Buckozumerpst BIDKT-
2, BIDKT-4, nabop nencumerpos,BakyymHblitHacoc ALUE moznens VE215N 2-x  cryneHuarslii, Tra3zoaHanu3aTtop
["azoxpom 3101, MoHOCTAT JIADOPATOPHBIA,

Cneyuanu3upoganHyle yCIaHoGKU U CHIEHObL:

- nabopartopHas ycraHoBka «OKuakodazHble XMMUUECKHE CHHTE3bI», BKIIIOYAIOIIAs: J1abopaTopHbId peakTop-
CMECHTEIb, MEePEeMEIINBAIOIIee YCTPOHCTBO € PEryIHPOBAHWEM YaCTOTHI BPAIICHUS MEIIAIKH, J103aTOp, TEPMOCTAT
MUPKYISIIAOHHBINA, 0OPATHBIA XOJIONMIBHUK, IPOOOOTOOPHHUK (2 IIT.);

- abopaTopHast yctaHoBKa «OKHCIICHHE CIIMPTOBY, BKIFOUAIONIast: JJa0OPaTOPHBIA KAaTaTUTHUECKUN PEakTop,
meyp TpyOuaTtas ¢ peryasaropoMm temmnepatypbl TPM-1, mo3atop, XOMOIMIBHUK MPOTOYHBIN BOISHOM, YTIIEKACIOTHBIN
KOHJICHCATOp, NPUEMHUKH, peomeTp, poramerp PM-04;

- JaboparopHass ycraHoBKa «PekTH(UKanMOHHAs yYCTaHOBKA BAaKyyMHAas», BKIIIOYAIOIAS: KOJOHHY
PEKTH(UKANMOHHYIO HAcaJO4YHYyI0: HacaJgka MeTaJulndeckas KoubleBas, oObeM Hacaaku V=150 ™, BbicoTa
kononHsl H=200-400 MM, nuamerp D=30 mm, ky6 oborpesaemsrii V=500 M, Temmeparypa makcumansaas T=150 °C;
TOJIOBKY TIOJIHOW KOHJAEHCAIUM, NPHUEMOYHBIE EMKOCTH, PeryysaTopsl Temmepatypsl TPM-1, nByxcTymeHuUaTsIit
BaKyyMHBII HACOC, KOHJICHCATOP MPOMEKYTOUHBIH «yTIEKUCIOTHBINY, Ta30BBIN OAJIOH — a30T.

Pabouue mecma:

- onpeJienieHne (PpaKIMOHHOTO cocTaBa He(TH 1 HeTEPoIyKTOB (Konborpeiika, JabopaTopHas Mocy/a);

- OTIpeieIeHNE BSI3KOCTH HE(PTH M HEPTETIPOAYKTOB (TEPMOCTAT, BUCKO3UMETPHI);

- ompexaeneHue  KOA(PQUIMEHTa TNPEJOMIICHHS  HEPTENPOJYKTOB ¥  OPraHWYeCKHUX  COEAMHEHHH
(pedpaxromerp);

- ompejesieHHe IUIOTHOCTH HE(TENpOJYKTOB M OPraHMYECKHX COCJUHEHMH (BHCKO3UMETp, Habop
JIEHCUMETPOB);

- OIIpeZIeJICHUE TEMIIepaTyphl TUIaBJICHUS MapadMHOB U KPUCTAUINYECKUX OPraHUYeCKUX coeMHeHnH (iprubop

IITID);
- OTIpe/ieJIeHNE KOJIMYECTBA U pa3Mepa MUKPOBKITIOUCHHH B TIOJMMEPHBIE MaTepHabl (MUKPOCKOT);
- OTIpe/ieTIeHne TeMIIepaTyphl BCTIBIIIKN HE(PTEMPOAYKTOB M OpraHndeckux coennHennit (mpudop TB3-J1a611).

JlaGoparopun 112 «Jlaboparopuss XAMHUYECKUX CHHTE30BY», B TOM YHCJIE:
Jlabopamopnas mebenv:
BEITSDKHON mkad (3 mir.), cronm and BecoB CB-01, cremmax ans XUMHYECKOH mocyabl (2 INT.), CTEUIax st
XMMHYECKMX PEaKkTHBOB (2 INUT.), CTOJNBI JabopaTopHble (8 1UT.), OcTpoBHBIE jaboparopHble cTojbl (8 IT.),
JabopaTopHbIe CTONBI-TYMOBI (2 mT.), 1abopatopHas croia-moika (1 mr.), mkad aus goxkymenrtammu (1 mr.), mkad
metandeckuit (1 wr.).
Obuwenadopamopuoe 0oopydoganue:
muctwusitop [-4, pH-metp HI 2215, Becst nadoparopusie AJ-320 CE, konbonarpesatens UT-4120, neus mMydenbHas,
tepmoctat HT 30-M1 JULABO Gmbx, xomomunsauk Candy TSA 5143W, naGopaTopusiii xpomarorpad JIXM-80 (4
mt.), ALIT — 6 kaHampHOE, TepMoIIKad, MepeMEIINBAIOIIee YCTPOMCTBO € PEryIMPOBaHNEM 4acTOTHI BpameHus [1YB2,
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Mar"HuTHas Memanka MM-5, uamepurens-peryisatop temneparypbl TPM-1 ¢ mpeobpa3oBareneM TepMOIIEKTPHICCKAM
XA TIIK 184-00, renepatop Bomopoma I'BU-6, MHKpOHAcOC, KPHOCTAT YIJICKUCIOTHBIN, BHUCKO3uMeTpbl BIDK-2,
BIDK-4, moHOCTAT Ta00OpaTOPHBIH,
CneyuanuzupoeanHsle yCmano8Ku u CmeHobl:
- mabopaTtopHasi ycraHOBKa «[Iuponm3 yrieBoJOpOAOB», BKIIOUAIOMIAS: PEAKTOP-IUPOIU3Ep NPOTOYHBINA, II€Yh
TpyOuaras ¢ perymsatopoM TemrepaTypsl TPM-1, Hacoc mo3zaTop, KOHIEHCATOp 2-X XOAOBOW, MPUEMHUKH, CUCTUHK
rasa;
- nabopaTopHas YCTaHOBKa «Jlermaparanusi CHHpTOB», BKJIIOYAIOLIAs: PEAKTOp KAaTATUTUYECKHHA IPOTOYHBIH,
JI03UpYIOlIee YCTPOHCTBO, Neub TpyOuaras ¢ peryisitopom Temneparypsl TPM-1, XoioquibHUK TPOTOYHBIN BOJSIHOM,
YIJIEKUCIIOTHBIA KOHGHCATOP, IPUEMHHKH, CUETYHK ra3a;
- naboparopHasi ycTaHOBKa «KaTalUTHYeCKUi KPEKUHT YTIIEBOJOPOJOBY», BKIIIOYAIOIIAS: PEAKTOP KaTaIUTHYECKUH
MPOTOYHBIN, JO3UPYIOIIEe YCTPOMCTBO, Medb TpyOuaras C perynsatopoM Ttemneparypsl TPM-1, XonoaminbHUK
MIPOTOYHBIM BOASHON, YIIIEKUCIOTHBINA KOHAEHCATOpP, IPUEMHHUKH, CUETUHK Ia3a;
- nabopaTtopHas ycTaHoBKa <COKmakogasHble XHMHUYECKHE CHHTE3BI», BKIIOYAIONIAs: JaOOPATOPHBIA peaKTop-
CMECHTEIb, TIEPEMEIINBAIONICE YCTPOHCTBO € PETYIHMPOBAHMEM YaCTOTHI BPALICHHS MEIIANKH, J03aTOpP, TEPMOCTAT
UPKYISIIAOHHBINA, 0OpaTHBIA XOJIOAWIBHUK, TPOOOOTOOPHHK (5 mIT.).
Pabouue mecma:
- aHANUTHYECKOE  OMNpeleliecHHe  KOHICHTPAUWH  (QYHKIMOHANBHBIX  TPYIII ~ OPTaHUYECKHX  COCIOMHEHUI
TUTPOMETPUICCKUM METOIOM (ITHIIETKHU, OIOPETKH, TJA0OpaTOpHAs MOCya);
- oIpeJieJIeHUe BA3KOCTH He(TENPOIYKTOB M OpraHMdeckux BemiecTB (Buckozumerpbl BITK-2, Tepmocrar);
- OmIpejeNeHHE TeMIlepaTypbl IOMYTHEHUS HE(TENPOAYKTOB METOJOM «XOJOJHOTO CTEpXKHs» (KpUOCTAT,
CHCIHATM3UPOBAHHOE JJAOOPATOPHOE 000PYIOBaHHE);
- xpomarorpa)uueckoe OIMpeIeICHHEe KOHIICHTPAI[MK CTHpPOJa B peakHOHHOW cMecH (xpomarorpad JIXM-80
(merextop IINJ]), ALIIl, komoHKa HacagouyHas, TeHepaTtop Bomopoma ['BY-6, ra3oBeli OamioH — TeJwHid,
BCIIOMOTATEIbHBIE TIPHHAICKHOCTH);
- Xxpomarorpadudeckoe ornpeeNieHie aHIITHHA B peakKInOHHO# cMecH (xpomarorpad JIXM-80 (merextop ITU), AIIII,
KOJIOHKA HacaJiouHasi, TeHepaTop Bogopoaa [ BU-6, ra3oBelil OayutoH — renmii, BCIIOMOTaTeNbHBIC TIPHHAUICKHOCTH);
- XpoMaTorpaudeckoe OIpeesicHIe KOHICHTPAlMA OKHUCH MPONHJICHA W IPONMICHTIUKONS B PEaKIMOHHONW CMecH
(xpomatorpad JIXM-80 (merexrop ITNMI), AL, xomonka Hacago4Has, reHepaTop Bogopoxa 'BU-6, ra3oBslii OaiioH
— T'eJIUii, BCIIOMOTATeNbHbIE TPUHAIC)KHOCTH);
- OTpesieTIeHne aKTUBHOCTH HOHOB Bozopoa (pH-metp HI 2215, Habop 251exTpoaoB);
- IOTEHIIMOMETPUUECKOE TUTPOBAHUE - ONPEICIICHNE IEJIOYHOTO Yrcia B MOTOpHBIX Macnax (pH-metp HI 2215, nabop
3JIEKTPOJIOB);
- NOTEHIHOMETPUYECKOE TUTPOBAHME - ONpPEJeNICHNE IEIOYHOr0 YHCNA B IPOCTHIX MOJMA(GUpPaX OKUCH MPOMMIICHA
(pH-metp HI 2215, HaGop 351ekTpo10B);
- ompejielicHne aKTUBHOCTH U KOHIeHTpaluu HoHoB: H+, Li+, Na+, K+, NH4+, Ag+, X+, NO3-, ClO4-, F-, Cl-, Br-, |-,
CN-, SCN-, Cat++, Bat+, Mg++, (CatMg)++, Pb++, Cd++, Cu++, Hg++, X++, CO3--, S-- (pH-metp HI 2215, nabop
3JIEKTPOJIOB)

- OTIpe/ICIICHUE BSI3KOCTH OPTaHMYECKUX COSAMHEHHH W/WIN cMecell (TepMOoCTaT, BHCKO3UMETPHI).

-Yuebnas ayoumopus ona camocmosmensroil padomu: cmyoenmog Ne29 (S=41,6 x°), B Tom guce:
Cucremnslii 0110k — ASUS TeK PSKLP-AM (8 mir.);

Cucremusrii 6ok — Core 2 Duo E7400-Midi ATX 350 (2 mr.);
Monurop - LG TFT 20" W2043SE-PF (8 m.);

Mownmutop - Samsung 732N Black TFT 17" (2 wr.);

Cxkanep — HP PI/A4 ScanJet G3010 USB (L1985A);

Xab - D-Link 10/100/1000mbps 24-port+2SFP+2*Gbl (1 wrT.);
Beixoj B UnaTteprer — mogem De-Link DWA 110 (10 mir.);

Monynb coopa nanabix — MCJI-100 (1 mT.);

[punTep - Samsung ML-1210 (1 mwr.);

[ToBopoTHO-TIepeABIIKHAS MATHUTHO-MapKepHast fjocka Magnetoplan;
Crounbl-napTsl — 15 wr.

IIporpamMHoe oGecnieyeHue:

WindowsXP, MicrosoftOffice 2007,

AnTtusupyc Kacnepckoro.
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13. Oopazosamenvhvie mexnonozuu

B mpouecce mpoBeaeHus ~— ayAUMTOPHBIX — 3aHATHA  NMPUMEHSAIOTCA  CIEAYIOLIUE

00pa3oBaTesbHbIE TEXHOJIOTHH 00y4eHHS (B MHTEPAKTUBHBIX (POpMax):
Tema Bun 3anstus WuTepaktuBHas Gpopma 4achl

Tema 1. CocTosHHE ¥  MEPCHEKTHBHI [IpakTuueckoe VYyacTue B Kpyriom cToJe, 6
poccuiickoro He(h)Tera3oBOro KOMIIICKCA. 3aHITHE caada KOJUIOKBHYMOB Nel 2
Tema 3.0mpenenenne (b paKIIOHHOTO [IpaxTrgeckoe VYyacTtie B KpyTJioM CTOJE, 4
cocTaBa HeTH M HEPTENPOIYKTOB METOJOM 3aHsATHE c/1ada KoJIokBuymoB Nel,2
OpsSMOM  TEpPEeroHKH TpH  aTMochepHOM
JIaBJICHUU
Tema 4. TepMuueckuil KPEKUHT TAKEIBIX JlaGopatopHoe 3amuTa 0OT4eTOB 10 8
HeTIHBIX Qpakuuit 3aHATHE nabopaTopHBIM paboTam
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