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1. IEJIX OCBOEHUSA TN CITUIIJIMHBI

11 CDOpMI/IpOBaHI/IC CITOCOOHOCTH IIOHUMATh O6IIII/I€ 3aKOHOMEPHOCTHU XUMHUKO-TCXHOJIOTMYCCKUX MPOILECCOB U HMCII0JIb30BATH
OCHOBHBI€ 3aKOHBI XUMHH B KOMILJIEKCHOMN l'[pOI/I3BO,I[CTBeHHO-TeXHOJ’IOFH‘IeCKOfI JACATCIIbHOCTHU.

1.2 CDOpMI/IpOBaHI/Ie CIIOCOOHOCTH BBIITOJIHSATH PacuCThl OCHOBHBIX XapPaKTCPHUCTUK XUMUYCCKOTI'O IIporeccea, BI)I6I/IpaTI>
PpallMOHAJIbHYIO CXEMY IPOU3BOACTBA 3aJaAHHOI'O MPOAYKTA, OLUCHUBATH TCXHOJIOI'MICCKYIO 3(1)(1)€KTI/IBHOCTI) IpOn3BOACTBA.

1.3 CDOpMI/IpOBaHI/Ie TBOPYCCKOI'O MBIIIJICHUS, O6LeI[I/IHeHI/Ie (byH,Z[aMeHTaJ'IBHBIX 3HaHUN OCHOBHBIX 3aKOHOB U METOAOB
MIPOBCACHUSA (1)H3I/IKO-XI/IMI/I‘-IGCKI/IX HCCHGHOBaHHﬁ, C HOCJ'ICI[yIOHIeﬁ O6pa60TKOI71 1 aHAJIU30M PC3YyJIbTAaTOB HCCHGHOB&HHﬁ.

14 q)OpMI/IpoBaHI/Ie HABBbIKOB CaMOCTOATCIIBHOI'O aHAaJIN3a XUMHUYCCKUX MPOLECCOB U MPOBCACHUSA TCOPETUICCKUX U
OKCIICPUMCHTAJIbHBIX HCCJIeI[OBaHHﬁ.

2. MECTO JUCIUILINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIL: b1.0.04

2.1|Tpe6oBanns K NMpeIBAPHTEIBHOI MOATOTOBKE 00yIaI0NIErocs:

2.1.1| AnanuTnueckass XUMHs

2.1.2|Xumus okpyKaromieil cpemsl

2.1.3|Heopranmdeckast XUMHS

2.2|IucuumIMHBI 1 IPAKTHKH, VISl KOTOPBIX OCBOCHHE JAHHOMH JUCIMIUIMHBI (MOIYJIs1) HEOOX0IMMO KAK
npeauecTByoniee:

2.2.1|dusnueckas Xumus

2.2.2|X¥MHUS ¥ TEXHOJIOTHUS ITepepaboTKy HedTH U ra3a

2.2.3|Komtonanas XuMus

2.2.4|OCHOBBI IPOMBIIICHHOIO aHAJIN3a

3. KOMIIETEHIIUY OBYYAIOIIET OCSI, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHUS JUCIATIIMHBI
(MOJLYJIST)

OIIK-6.1: [IpeacrasiisieT pe3yJbTaThl paGoThI B BU/E OTYETA HA PYCCKOM SI3bIKE

OIIK-3.1: IIpuMeHsieT pac4eTHO-TeOpEeTHYECKHEe MOETH Uil H3Y4YeHHUs CBOICTB BEeIeCTB H MPOIECCOB C UX YYACTHEM

OIIK-1.2: AHanu3upyeT pe3yJabTaThl XHMHYECKHX IKCIIEPUMEHTOB, HA0II0IeHI i, N3MepPeHMUii, a TAKKe Pe3yJIbTaThl pacieToB
CBOIiCTB BellleCTB M MaTepHAJIOB

OIIK-1.1: Ucnonb3yeT TeopeTH4YecKHe OCHOBbI TPAAMIMOHHBIX M HOBBIX pPa3JiejioB XUMUM

OIIK-1.3: ®opmyaHpyeT 3aKJII0YeHHs] H BHIBOJBI 110 Pe3yIbTATAM AHAJIN3A JHTEPATYPHBIX TaHHBIX, COOCTBEHHBIX
IKCIIEPHMEHTAIBHBIX M PACYETHO-TEOPETHYECKAX PA60T XUMHYECKOH HAPABJIEHHOCTH

B pe3yjabTare OCBOCHUS TUCHHUITIJIMHBI oﬁyqammnﬁm AOJIXKCH

3.1|3narh:

3.1.1|OcHOBHBIEC HAYYHO-TEXHHYECKHE TPOOJIEMBbI TIPH pa3pabOTKEe U OCYLIECTBICHUH XUMHUKO-TEXHOJIOTHYECKUX TPOLIECCOB;

3.1.2|TlepcnieKTHBBI pa3BUTHsI COBPEMEHHOM TEXHUKHU U TEXHOJIOTHH;

3.1.3|B3anMOoCBs3b SKOJIOTMUYECKHUX MPOOJIEM ¢ TEXHUYECKMMHU M SKOHOMUYECKUMHU MPO0IeMaMi KOHKPETHOT'O IIPOU3BOJICTBA

3.1.4|OcHOBHBIE TOIOXKEHUS XUMHH, ABIAKOIIHUCCA 0a30BBIMHU JUIA IOHUMAaHUA IIPOU3BOJCTBCHHBIX IIPOLIECCOB, IIPOTCKAIOIUX B
Ta30BbIX, XXKUAKHUX U TBEPABIX Cpeaax

3.2|Ymerh:

3.2.1|TIpoekTHpoBaTh MaJOOTXOIHBIC H PECYpCOCOepEraue TEXHOIOINYECKUE MPOLECChI, PALIMOHAIEHO MX OPTaHH30BHIBATH;
Br10upaTh OCHOBHOE 000pYy/I0BaHHUE.

3.2.2|Vcnionb30BaTh METOBI, CIOCOOBI M CPE/ICTBA TIOJIYUEHHS BEIIECTB U MATEPUAJIOB C TIOMOIIBIO (pU3HIECKUX, PU3UKO-
XUMHYECKUX M XUMHYCCKHX IIPOLIECCOB

3.3|Baagern:

3.3.1{Metonamu pacyera TEXHOJOIHIECKUX MPOLECCOB. DKCIEPUMEHTAIBHBIMU METOJJAMHU CUHTE3a, OYUCTKH, ONPEACTCHHS
(U3UKO-XMHYIECKUX CBOWCTB M YCTAHOBJICHHS COCTaBa M CTPYKTYPHI XUMUYECKUX COSTUHEHHUI

4. CTPYKTYPA U COAEP)KAHUE JTUCIUIIVIMHBI MOAYJIS)

Kon HaunmenoBanue pa3nesnoB u Tem /Bug |Cemectp /| HacoB | Kommneren- | Jluteparypa IIpumeuanue
3aHATHSA 3aHsATHSA/ Kvpe 107011

Pasnen 1. Beenenue. OcHoBHBIE
MOHATHS XUMHYECKOH TEXHOJIOrHH

1.1 Jlexuus 1. Ilpenmer, 3HaueHue 7 2 OIIK-1.1 |JI1.1 JI1.2J11.3
XUMHUYECKOU TEXHOIOTUU AJ1sl HAPOAHOTO OIIK-1.3 |[JI1.4 JI1.5J12.1
xo3stiicTBa. /JIex/ OIIK-3.1 JI2.2J12.3

J12.4]13.1 J13.2
31 52 323 B4

95




1.2 Kpurepuu onenku sddextuBHOCTH OIIK-1.1 [JI1.1JI11.2J11.3

npousBoactra. /Cp/ OIIK-1.2 [JI1.4 JI1.5J12.1
OIIK-1.3 J2.2J12.3
OIIK-3.1 [(JI2.4]13.1J13.2
OIIK-6.1 | D132 34 55

Pazpneu 2. IIpouecch! u annaparsl

XHMHYECKOH TeXHOJI0run

2.1 Jlexuus 2. 'mnpomexanuyeckue OIIK-1.1 [JI1.1JI1.2 JI1.3
nporiecchl. ['mapocraTrka OIIK-1.3 |[JI1.4 JI1.5J12.1
OCHOBHOE ypaBHEHUE T'UAPOCTATUKU U €r0 OIIK-3.1 J12.2J12.3
[IPaKTUYECKOE UCIIOIb30BaHMUE. J12.4J13.1 JI3.2
/JTex/ 31 52 23 B4

25

2.2 IIpakTuka (cemunap) 1. OIIK-1.1 [JI1.1J11.2J11.3
OCHOBHOE ypaBHEHHUE ITepeHoca OIIK-1.2 [JI1.4 JI1.5J12.1
cyOcraHumu. XapakTepucTHKa OIIK-1.3 JI2.2J12.3
MOJIEKYJSIPHOTO M KOHBEKTHBHOI'O OIIK-3.1 [(J12.4J13.1J13.2
HepeHoca. 3aKOHBI, ONUCHIBAIOLIME 01323435
MOJICKYJISIPHBIN TEPEHOC MACChI, SHEPTUH
1 AMITYJIbCA, IPUYHMHBI X CXOJICTBA.

YpaBHeHHE HEPAa3PBIBHOCTH C
HCIIOJIB30BAaHUEM CYOCTaHI[MOHAIBHOM
TIPOU3BOTHOMN, €ro (PM3NUECKUH CMBICI.
Mp/

2.3 JlabopatopHas pabora 1. OIIK-1.1 [J11.1J11.2J11.3
Onpenenenrie KOHCTAHThI OIIK-1.2 (JI1.4 JI1.5J12.1
a71cOpOLIMOHHOTO paBHOBECHS B TIpoIiecce OIIK-1.3 JI2.2J12.3
a71copOLUH YKCYCHON KHCIIOTBI OIIK-3.1 (JI2.4J13.1 JI3.2
aKTHBUPOBAHHBIM YTJIEM. OIIK-6.1 | 31223455
/J1a6/

2.4 OCHOBHOE ypaBHEHHE THPOCTATUKH, €T0 OIIK-1.1 [JI1.1J11.2J11.3
npakTudeckoe npumenenue. /Cp/ OIIK-1.2 |JI1.4 JI1.5712.1

OIIK-1.3 J12.2J12.3
OIIK-3.1 (JI2.4J13.1J13.2
21 32 34 35

2.5 Jlexiusa 3. ®dusnueckue cBOiCTBa OIIK-1.1 |[JI1.1J11.2J11.3
xuakocreil. Kimaccudukanms sxuakocten OIK-1.3 |[JI1.4 JI1.5J12.1
IO PEOJIOTMYECKUM CBOMCTBAaM. 3aKOH OIlK-3.1 J12.2J12.3
Herotona. IuddepennpanbHbie J12.4713.1 J13.2
YpaBHEHUS paBHOBECHS Diiepa. 215233 34
/Jlex/ 25

2.6 IIpaktuka (cemunap) 2. OIlK-1.1 (JI1.1 J11.2 J11.3
BeiBoa quddepeHiinanibHOro ypaBHEHHS OIlK-1.2 |[JI1.4 JI1.5712.1
paBHOBecus Jiepa. OIlK-1.3 JI2.2J12.3
BeiBoj BepakeHue 3akona [lackais npu OIIK-3.1 |JI2.4J13.1JI3.2
YCJIOBUU PAaBHOBECHS B COOOIIAIOLITUXCS 21525435
cocyJax Juisl CICAYIOIIUX YCTIOBUM: a) 00a
COCY/ZIa OTKPBITHI U 3aIIOJTHEHbI
OZHOPOIHOM JKUIKOCTBIO C INIOTHOCTHIO;

0) 00a cocya OTKPBITHI U 3aTIOJIHEHBI
Pa3HBIMHU KUIKOCTSIMH.
Mp/

2.7 JlaboparopHast pabora 2. OIlK-1.1 (JI1.1 J11.2 JI1.3
Onpenenenre KOHCTAHThI OIlIK-1.2 | JI1.4 J11.5J12.1
a7IcOpOIIMOHHOTO PAaBHOBECHS TIPU OIlK-1.3 JI2.2 J12.3
TeMIIepaType B poIiecce aacoponuu OIK-3.1 [JI2.4J13.1 JI3.2
YKCYCHOHM KHCJIOTBI aKTHBUPOBAHHBIM OIIK-6.1 | D135254 35
YTIIEM.

/J1ab/

2.8 CamocrosiTenbHas padora. OIlK-1.1 [JI1.1 J11.2 JI1.3
JuddepeHianbHpie ypaBHCHUS OIlK-1.2 |[JI1.4 JI1.5712.1
paBHOBecus Dilepa. OIIK-1.3 J12.2J12.3
/Cp/ OIIK-3.1 |JI2.4J13.1J13.2

31 52 54 35
Pasnen 3. I'mapomexanuyeckue
npoueccsl. 'uagpoanHamuka.

3.1 Jlexuus 4. OCHOBHbIE XapaKTEPUCTUKU OIIK-1.1 |JI1.1JI1.2 J11.3
JBWDKEHUS XKHUIKocTel. JlaMuHapHbIi 1 OIIK-1.3 | JI1.4 J11.5J12.1
TypOYICHTHBIH PEKIMBI TCUCHHS. OIIK-3.1 J12.2J12.3
XapaKTepUCTUKH CTALIOHAPHBIX U J12.4J13.1 JI3.2




HECTAITMOHAPHBIX ITOTOKOB.

01 52 33 D4

BeiBon ypaBHEHHS HEpa3pbhIBHOCTH 95
MIOTOKA.

YpaBHeH#He epeHoca KOINIecTBa

nsrkenust HaBbe - CTokca.

/JTex/

3.2 IIpakTuka (cemunap) 3. OIIK-1.1 |[JI1.1J11.2J11.3
1. Pemienue 3a1a4 Ha onpezeneHue OIIK-1.2 |JI1.4 JI1.5J12.1
OCHOBHBIX XapPAKTEPUCTHK JBHKECHUS OIIK-1.3 J12.2J12.3
xuaKoctell. JlamMuHapHbli 1 OIIK-3.1 |JI2.4J13.1J13.2
TypOyJIEHTHBIN PEKUMBI TEUEHHS. 01323435
YpaBHeHHe IepeHoca KOJIMYecTBa
nBmxenns Hasbe - CToKca.

Mp/

3.3 JlabopaTopHast padora 3. OIK-1.1 [JI1.1J11.2J11.3
3amura Ja00paTopHbIX padboT. PenieHue OIIK-1.2 |JI1.4 JI1.5J12.1
3a/1a4 1o Teme: AJCcOpOLMOHHBIE OIIK-1.3 JI2.2J12.3
TIPOLIECCHI. OIIK-3.1 |JI2.4J13.1J13.2
/J1ab/ OIIK-6.1 | D132 54055

3.4 CamocrosiTenbHas paboTa OIIK-1.1 |[JI1.1J11.2J11.3
VYpaBHEeHME IEpeHOCa KOIMYECTBA OIIK-1.2 |JI1.4 JI1.5]12.1
nBmxenns Hasbe - CToKca. OIIK-1.3 JI2.2J12.3
/Cp/ OIIK-3.1 |JI2.4J13.1J13.2

31 52 B4 35

3.5 Jlexums 5. JIBukeHne uaeanbHbIX OIIK-1.1 [JI1.1JI1.2 J11.3
JKUJIKOCTEH. YpaBHEHUS IBUKCHUS OIIK-1.3 | JI1.4 J11.5712.1
Ditnepa. OIIK-3.1 J12.2J12.3
YpaBuenue bepHyIuM 1 ero nmpakTu4aeckoe J12.4J13.1 J13.2
npuMeHenue. OnpeneneHyue NoTePsIHHOro 01323354
Haropa. 35
OcHoBrl Teopuu nonobdust. [Tonobuoe
npeoOpazoBaHue qudPepeHIInaTbHBIX
ypaBHeHu# npwxkenus. Kpurepuu
THAPOANHAMUYECKOTO MOA00HSL.

/Jex/

3.6 IIpaktuka (cemunap) 4. OIlK-1.1 (JI1.1 J11.2 J11.3
JIBrokKeHHe HaealIbHbIX KUAKOCTEH. BeIBO OIIK-1.2 |J1.4 JI1.5J12.1
Y MIPUMEHEHNE YPAaBHEHHUS JABIKCHUS OIlK-1.3 J12.2J12.3
Oiinepa. OIIK-3.1 |JI2.4]13.1J13.2
BeIBOJ M pelieHne 3a1a4 Ha MPUMEHEHHE 21525435
ypaBHeHus bepnymnu.

Mp/

3.7 JlaGoparopHast pabora 4. OIlK-1.1 (JI1.1 J11.2 J11.3
Wzyuenue nporuecca aacopOumu OIlK-1.2 |[JI1.4 JI1.5712.1
METHJIOBOTO OPaH>KEBOI'O OIlK-1.3 JI2.2J12.3
AKTUBUPOBAHHBIM YTJIEM. OIK-3.1 [JI2.4J13.1JI3.2
/J1a6/ OIIK-6.1 | D1 325455

3.8 CamocrosiTenbHas pabota OIlK-1.1 (JI1.1 J11.2 JI1.3
IMomoGHOE mpeobpazoBaHue OIlIK-1.2 |[JI1.4 JI1.5712.1
JuddepeHIInaTbHBIX YPABHEHUM OIlK-1.3 J2.2J12.3
nBwkenus. Kpurepuu OIIK-3.1 |JI2.4J13.1 JI3.2
THIPOIUHAMUYECKOTO OO0 USL. 213234 35
/Cp/

Pazpnen 4. TensoBble nmpoueccsl B
XHMHUYECKOil TeXHOJOTHU

41 Jlexuus 6. Bumsl nepenaun Tera. OIIK-1.1 [JI1.1 J11.2 J11.3
TemnmnoBsie Ganancel. OCHOBHOE ypaBHEHUE OIlK-1.3 |[JI1.4 JI1.5712.1
TETIONep eaaYH. OIIK-3.1 J12.2J12.3
MonekynsapHsiii mepeHoc Terta. [lepemnayua JI2.4J13.1 JI3.2
TEIUIa TETUTONPOBOJHOCTHIO Yepe3 213252354
MJIOCKYIO CTEHKY. 25
/JTex/

4.2 INpaxrtuka (cemuHap) 5. OIIK-1.1 |JI1.1J11.2 J11.3
Pemmenne 3anayd Ha pa3nudHbIe BUIBI U OIIK-1.2 |JI1.4 J11.5]12.1
CIIOCOOBI  TETUIONEPEaatH. OIIK-1.3 JI2.2J12.3
/Mp/ OIIK-3.1 |JI2.4J13.1J13.2

31 52 54 35

4.3 JIabopaTopHas pabora 5. OIIK-1.1 |JI1.1JI1.2 J11.3
HW3yaenne nponecca aecopOrmm OIIK-1.2 | JI1.4 JI1.5J12.1
METUJIOBOT'O OPAHXKEBOI0. OIIK-1.3 J12.2J12.3




/J1ab/ OIIK-3.1 |JI2.4J13.1J13.2
OIIK-6.1 | D1 325495

4.4 CamocrosTensHas pabora OIIK-1.1 |[JI1.1J11.2J11.3
IIepenaya Temna TEMIONPOBOIHOCTHIO OIIK-1.2 |JI1.4 JI1.5J12.1
yepe3 HWINHIPUYECKYIO CTEHKY. OIIK-1.3 JI2.2J12.3
/Cp/ OIIK-3.1 |JI2.4J13.1J13.2

31 52 54 35

45 Jlexuus 7. 3axkon @ypwe. Tepmuueckoe OIIK-1.1 (JI1.1 J11.2JI1.3
COIIPOTHBJICHHUE. OIIK-1.3 | JI1.4 JI1.5J12.1
Ilepenaua Tenna KOHBEKLUEH. YpaBHEHHUE OIIK-3.1 J12.2J12.3
oxnaxaeHnss HetoroHa-Puxmana (3akoH JI2.4J13.1 JI3.2
TEeIJI00TAAYN). 01323354
/J1ex/ 35

4.6 IIpakTuka (cemunap) 6. OIIK-1.1 |[JI1.1J11.2J11.3
Pemienne 3ana4 Ha MpUMEHEHHE 3aKOHA OIIK-1.2 | JI1.4 JI1.5J12.1
®ypre -Kupxroda. Penenne 3aiad Ha OIIK-1.3 J12.2J12.3
OXJIaXIEHHE 110 ypaBHeHHI0 HproTOHA- OIIK-3.1 |JI2.4J13.1 J13.2
Puxmana. 210525435
Mp/

4.7 JlabopaTopHas pabora 6. OIIK-1.1 |[JI1.1J11.2J11.3
3amuTa 1abopaTopHbix pabot. Pemenne OIIK-1.2 |JI1.4 JI1.5]12.1
3a/1a4 Mp nporeccam J1ecopOIHH. OIIK-1.3 JI2.2J12.3
/J1a6/ OIIK-3.1 |JI2.4J13.1J13.2

OIIK-6.1 | D132 5455

4.8 CamocrosiTenbHas paboTa OIIK-1.1 |[JI1.1J11.2J11.3
YpaBHEHHE KOHBEKTUBHOTO TEILTOOOMEHA OIIK-1.2 |JI1.4 J11.5]12.1
Dypre-Kupxroda OIIK-1.3 J12.2J12.3
/Cp/ OIIK-3.1 |JI2.4J13.1J13.2

31 52 B4 35

49 Jlexiusa 8. TemnoBoe nmogodue. Kpurepuit OIIK-1.1 |[JI1.1J11.2J11.3
Hyccenpra. OIIK-1.3 | JI1.4 JI1.5J12.1
CMeniaHHbIH MEXaHU3M IepeHoca TerJia. OIlK-3.1 JI2.2J12.3
CnoxeHue TepMUYECKUX COMPOTUBIICHUIA. J12.4J13.1 J13.2
ITyTn uHTEHCHUKAIIMK TPOLIECCOB 215233 24
TEII000MeHa. 25
TennooOMeHHBIE anmnaparsbl.

/Jex/

4.10 Ipaktuka (cemunap) 7. OIlK-1.1 (JI1.1 J11.2 J11.3
KontponbHas pabora o remam: OIlK-1.2 |[JI1.4 JI1.5J12.1
1.T'unpomMexaHu4ECKUe MPOIECChl. OIlK-1.3 JI2.2J12.3
T'unponunaMuka OIIK-3.1 |JI2.4J13.1JI3.2
2. TeroBbIe MPOLIECCHl B XUMUYECKOM 21525435
TEXHOJIOTHH.

Mp/

411 JlaboparopHast pabora 7. OIlK-1.1 (JI1.1 J11.2 J11.3
Konnokeuym no teme: «Ternossie OIlK-1.2 |[JI1.4 JI1.5712.1
MIPOIIECCHI B XUMHYECKON TEXHOIOT UK. OIlK-1.3 JI2.2J12.3
/J1a6/ OIIK-3.1 |JI2.4J13.1 J13.2

OIIK-6.1 | D1 325455

4.12 CamocrosiTenbHas pabota OIlK-1.1 (JI1.1 J11.2 JI1.3
TemnoBbie MPOLECCH B XUMUYECKOM OIlK-1.2 |[JI1.4 JI1.5712.1
TEXHOJIOTHH. OIIK-1.3 J12.2J12.3
/Cp/ OIIK-3.1 |JI2.4J13.1J13.2

D132 34 35
Paznen 5. MaccooOMeHHbIe TPOIIECCHI

5.1 Jlexus 9. OIIK-1.1 |[JI1.1J11.2J11.3
OCHOBHBIC MPUHIUITBI MACCOOOMEHHBIX OIIK-1.3 | J1.4 JI11.5J12.1
poIieccoB. XapaKTepPUCTHKA MPOIIECCOB OIlK-3.1 J2.2J12.3
maccomnepenayn. Ga3oBbie paBHOBECHSI. J12.4J13.1 JI3.2
MatepuanbHbIil GaaHc MPOIECCOB 21032523 54
Maccolepenayn. 25
/JTex/

5.2 INpaxrtuka (cemuHap) 8. OIIK-1.1 |JI1.1J11.2 J11.3
Pacuer TemnoBoro nmogobus mo Kpurepuro OIIK-1.2 | JI1.4 JI1.5J12.1
Hyccenbra. OIIK-1.3 J12.2J12.3
XapaKTepUCTUKA CMEIIAHHOTO MEXaHU3Ma OIIK-3.1 |JI2.4J13.1J13.2
nepeHoca Teia. XapakTepucTuKa 0103234055

TETIO0OMEHHBIX ATIapaToB.
/Mp/




5.3 JIabopaTopHas pabora 8. OIIK-1.1 |JI1.1JI1.2 J11.3
JHeacdanbri3anus HeQTIHBIX OCTATKOB OIIK-1.2 |JI1.4 JI1.5J12.1
HU3KOKHITIUMHA OIIK-1.3 JI2.2J12.3
PacTBOPUTEISAMH. OIIK-3.1 |JI2.4J13.1J13.2
/J1ab/ OIIK-6.1 | D1 325495

5.4 CamocrosiTenpHas paboTa OIIK-1.1 (JI1.1 J11.2JI1.3
CrnoxeHue TepMUYECKUX COMPOTUBIICHHUI. OIIK-1.2 |JI1.4 JI1.5J12.1
/Cp/ OIIK-1.3 J2.2J12.3

OIIK-3.1 |JI2.4J13.1J13.2
31 52 54 35

5.5 Jlexuus 10. IToctpoeHue pabodeit TMHUM OIIK-1.1 [JI1.1J11.2J11.3
Macconepenauu. Pacuer cpenneit OIIK-1.3 | JI1.4 JI1.5J12.1
JBIDKYLLIEH CHIIBI Maccolepesaun. OIIK-3.1 J12.2J12.3
MonekynspHblii 1 KOHBEKTUBHBIH J12.4J13.1 JI3.2
MEXaHU3M [EPEHOCA MACCHL. 013023354
/J1ex/ 35

5.6 IpakTuka (cemunap) 9. OIIK-1.1 [JI1.1J11.2J11.3
Pemenue 3aa4 Ha ocTpoeHue padboueit OIIK-1.2 | JI1.4 JI1.5J12.1
JIMHUM Maccolepesiauu. Penenue 3a1a4 Ha OIIK-1.3 J12.2J12.3
pacuer cpeaHei IBUKYILEH CHITBI OIIK-3.1 |JI2.4J13.1 J13.2
Maccomepenauu. 01323435
Mp/

5.7 JlabopaTopHas padora 9. OIIK-1.1 |[JI1.1J11.2J11.3
AHanu3 KauecTBa HE(TEIPOLYKTOB OIIK-1.2 | JI1.4 JI1.5J12.1
(benzuna). OIIK-1.3 J12.2J12.3
/J1a6/ OIIK-3.1 |JI2.4J13.1J13.2

OIIK-6.1 | D132 5455

5.8 CamocrositenbHast pabora OIlK-1.1 (JI1.1 J11.2 J11.3
MonekynsapHbIil 1 KOHBEKTUBHBIN OIIK-1.2 | JI1.4 JI1.5J12.1
MEXaHH3M IIepeHoca Macehl. OIIK-1.3 J12.2J12.3
/Cp/ OIIK-3.1 |JI2.4J13.1J13.2

21 32 34 35

5.9 Jexuus 11 OIIK-1.1 |[JI1.1J11.2J11.3
3aBUCUMOCTh MEXTY KO3 UIIMEHTAMU OIK-1.3 |[JI1.4 JI1.5J12.1
Maccornepeaadu 1 MacCOOT/IauH. OIlK-3.1 JI2.2J12.3
Mogens JIbtonca nu Yurmena. Ouenka J12.4J13.1 J13.2
k03¢ uUIFIeHTa MacconepeIavu. 215233 54
ITono6me MaccooOMEHHBIX TIPOLIECCOB. 25
/Jlex/

5.10 IIpaktuka (cemunap) 10. OIlK-1.1 (JI1.1 J11.2 J11.3
KontponbsHas pabora no teme: OIlK-1.2 |[JI1.4 JI1.5712.1
MaccooOMeHHBIE MTPOIIECCHI. OIlK-1.3 JI2.2J12.3
Mp/ OIIK-3.1 |JI2.4J13.1J13.2

213234 35

511 JlaGoparopHas pabora 10. OIlK-1.1 (JI1.1 J11.2 J11.3
Hedrexumunueckoe coipbe. OnpenencHue OIlK-1.2 |[JI1.4 JI1.5712.1
OCHOBHBIX CBOIMCTB M COCTaBa HEPTH. OIlK-1.3 JI2.2J12.3
/J1a6/ OIIK-3.1 |JI2.4J13.1 J13.2

OIIK-6.1 | D1 325455

5.12 CamocrosiTenbHas pabota OIlK-1.1 (JI1.1 J11.2 JI1.3
Mopnens JIptonca n Yurmena. OueHka OIIK-1.2 |JI1.4 JI1.5J12.1
ko3 duimenTa Macconepeiavm. OIlK-1.3 JI2.2J12.3
ITomo6ue MaccooOMEHHBIX TIPOIIECCOB. OIIK-3.1 |JI2.4J13.1 JI3.2
/Cp/ D132 34 35
Paznen 6. AGcopouns

6.1 Jleximst 12 OIIK-1.1 |[JI1.1J11.2J11.3
du3nuecKre 0CHOBHI ITpoIecca OIIK-1.3 | J1.4 JI11.5J12.1
abcopOiuu. [TocTpoeHue paBHOBECHON OIlK-3.1 J2.2J12.3
JIUHAN a0COPOIHH. J12.4J713.1 JI3.2
MatepuanbHblii GanaHc abcopOipn U 215233 34
HOCTpoeHne pabodell THHUML. 95
/JTex/

6.2 Ipaxrtuxa (cemuHap) 11. OIIK-1.1 |JI1.1J11.2 J11.3
Pemmenne 3anau Ha mocTpoeHne OIIK-1.2 |JI1.4 J11.5]12.1
PaBHOBECHON JIMHHUH aOCOpOINH. OIIK-1.3 J12.2J12.3
Pemenue 3aga4 Ha pacueT MaTeEpHaIbHOIO OIIK-3.1 |JI2.4J13.1J13.2
Gananca abcopOIMH 1 ITOCTPOCHNE 0103234055

paboueit TuHIN.
/Mp/




6.3 JIabopaTopras pabora 11. OIIK-1.1 |JI1.1JI1.2 J11.3
INuponn3 HeTEIPOTYKTOB. OIIK-1.2 | JI1.4 JI1.5J12.1
/J1a6/ OIIK-1.3 J2.2J12.3

OIIK-3.1 |JI2.4J13.1J13.2
OIIK-6.1 | D1 325495

6.4 CamocrosiTenpHas paboTa OIIK-1.1 (JI1.1 J11.2JI1.3
MarepuranbHsIil 6ananc abcopOmuu 1 OIIK-1.2 | JI1.4 JI1.5J12.1
MIOCTPOSHUE paboUeit JTHHAN. OIIK-1.3 JI2.2J12.3
/Cp/ OIIK-3.1 |JI2.4J13.1J13.2

31 52 54 35

6.5 Jlexmms 13 OIIK-1.1 |JI1.1J11.2 JI1.3
OCHOBHBIE ypaBHEHUS pacueTa OIIK-1.3 | JI1.4 JI1.5J12.1
a0copOLMOHHBIX aNlapaToB OIIK-3.1 JI2.2J12.3
Kraccudukanus abcopoepos. J12.4J13.1 JI3.2
/JTex/ 31 52 33 B4

25

6.6 IpakTuka (cemunap) 12. OIIK-1.1 [JI1.1J11.2J11.3
Pacuer aGcopbepa. OIIK-1.2 | JI1.4 JI1.5J12.1
Mp/ OIIK-1.3 J2.2J12.3

OIIK-3.1 |JI2.4J13.1J13.2
31 52 B4 35

6.7 JlabopaTopHas padora 12. OIIK-1.1 [JI1.1J11.2J11.3
Komnoxsuym 1o teme «MaccooOMEHHbIE OIIK-1.2 | JI1.4 JI1.5J12.1
HPOLIECCHI». OIIK-1.3 J12.2J12.3
/J1a6/ OIIK-3.1 |JI2.4J13.1J13.2

OIIK-6.1 | D132 5455

6.8 CamocrosTenbHas pabota OIK-1.1 [JI1.1J11.2J11.3
CriocoObl IPOMBIIIUIEHHOH OpraHn3aliu OIIK-1.2 |JI1.4 J11.5]12.1
a0CcOopOLIMOHHBIX aIapaToB. OIIK-1.3 JI2.2J12.3
/Cp/ OIIK-3.1 |JI2.4J13.1J13.2

31 52 B4 35
Pazngen 7. Pexrndpuxanus

7.1 Jlexnus 14. OIIK-1.1 |[JI1.1J11.2J11.3
OU3UKO-XMMHYECKHE OCHOBBI pa3zieiCHUs OIK-1.3 |[JI1.4 JI1.5J12.1
KHUIKUX CMEceH. OIIK-3.1 J12.2J12.3
.Pextudpuxauus. HenpepoisHas J12.4713.1 J13.2
pexTuduKanus GMHAPHBIX CMECEii. 215233 54
/Jlex/ 25

7.2 IIpaktuka (cemunap) 13. OIlK-1.1 (JI1.1 J11.2 J11.3
Perienue 3a1a4 u yrpaxHeHUH 110 TeMe OIlK-1.2 |[JI1.4 JI1.5712.1
«Pextuduxanus. HenpepbiBHas OIlK-1.3 JI2.2J12.3
pexTuduKanus GMHAPHBIX CMECEHt. ) OIIK-3.1 |JI2.4J13.1JI3.2
Mp/ 2132 34 35

7.3 Jleknus 15 OIK-1.1 |[JI1.1J11.2J11.3
YCTpoiCcTBO peKTH()HUKAIIMOHHBIX KOJIOHH. OIlK-1.3 |[JI1.4 JI1.5712.1
OCHOBHBIE XapaKTECPUCTHUKH. OIlK-3.1 J2.2J12.3
MatepuanbHblil OanaHc J12.4J13.1 JI3.2
pekTH(UKAIMOHHON KOJIOHHBI. 213234 35
YpaBHeHus pacyera peKTH()UKAIMOHHBIX
nporieccoB. [TocTpoenue pabounx TUHAN
JUTSL YKPETUTSIIOII e 1 NCYePIBIBAIOIIEH
yacTe peKTU(UKAIIMOHHON KOJIOHHBI.

/J1ex/

74 Ipaktuka (cemunap) 14. OIlK-1.1 (JI1.1 J11.2 JI1.3
Pemenne 3aqa4y Ha cocTaBiIeHHE OIIK-1.2 |JI1.4 JI1.5J12.1
MaTepHaJILHOTO OaslaHca OIlK-1.3 J2.2J12.3
peKTU(UKAIIMOHHOM KOJIOHHBI. Pacuer OIlK-3.1 |JI2.4J13.1 JI3.2
TEOPETHUYECKOT0 M MPAKTUIECKOT0 YHCIa 213234 35
TapenoK.

/Mp/

7.5 CamocrosTensHas paboTa OIIK-1.1 |JI1.1J11.2 J11.3
Omnpegnenenye TeOPETUIECKOTO U OIIK-1.2 | JI1.4 JI1.5J12.1
IIPaKTUYECKOIO YHCIIa TAPENIOK. OIIK-1.3 J12.2J12.3
/Cp/ OIIK-3.1 |JI2.4J13.1J13.2

31 52 54 35

7.6 Jlexims 16 OIK-1.1 |[JI1.1J11.2J11.3
Iepuonnueckas ¥ HepepbIBHAS OIIK-1.3 | JI1.4 JI1.5J12.1
pexktudukanms. Pexruduxarms OIIK-3.1 J12.2J12.3
MHOT'OKOMITOHEHTHOM CMECH. JI2.4J13.1 J13.2




/JTex/ 31 52 323 B4
95

1.7 IpakTuka (cemunap) 15. 2 OIIK-1.1 |[JI1.1J11.2J11.3
BrImonHeHne 3a1aHAi 110 aHAITH3Y PabOTHI OIIK-1.2 | JI1.4 JI1.5J12.1
PEeKTH(HKAIIMOHHON KOJIOHHBI U €& OIIK-1.3 J12.2J12.3
pacyeram. OIIK-3.1 |JI2.4J13.1J13.2
/Mp/ 31 52 54 35

7.8 CamocrosiTenpHas paboTa 3 OIIK-1.1 (JI1.1 J11.2JI1.3
Merozp! aHaNH3a PabOTHI OIIK-1.2 | JI1.4 JI1.5J12.1
PEKTU(PUKAIIMOHHOMN KOJIOHHBI U €€ pacuer. OIIK-1.3 J12.2J12.3
/Cp/ OIIK-3.1 |JI2.4J13.1J13.2

31 52 54 35

7.9 IIpakTuka (cemunap) 16. 2 OIIK-1.1 |[JI1.1J11.2J11.3
KounrponbHast pabota 1o temMam: OIIK-1.2 | JI1.4 JI1.5J12.1
AbcopOrws. OIIK-1.3 J2.2J12.3
Pextuduxars. OIIK-3.1 |JI2.4J13.1J13.2
Mp/ 31 52 B4 35

7.10 [CamocrosTensHas pabora. 2 OIIK-1.1 |JI1.1J11.2 J11.3
AGcopbuusi. OIIK-1.2 |JI1.4 JI1.5]12.1
Pextuduxarys. OIIK-1.3 J2.2J12.3
/Cp/ OIIK-3.1 |JI2.4J13.1J13.2
31 52 B4 35
711  |/Bauér/ 0 OIIK-1.1 |JI1.1J11.2 JI1.3 3auér
OIIK-1.2 | JI1.4 JI1.5J12.1
OIIK-1.3 J12.2J12.3
OIIK-3.1 |JI2.4J13.1J13.2
31 52 B4 35
7.12  |/Kontp.pab./ 0 OIIK-1.1 [JI1.1J11.2J11.3] KoutponsHas pabora
OIIK-1.2 | JI1.4 JI1.5J12.1
OIIK-1.3 | JI2.2 JI2.4]13.1
OIIK-3.1 J13.2
OIIK-6.1 | D1 2233 54
25
Pazgen 8. Beenenue B XuMnieckyro
TEeXHOJIOI M0

8.1 Jexuus 1. 3 OIIK-1.1 |[JI1.1J11.2J11.3
IIpeamer, 3HaYCHNE XUMHYECKOMN OIK-1.3 |[JI1.4 JI1.5J12.1
TEXHOJIOTMH JIJIsl HAPOJTHOTO XO3sIHCTBA. OIlK-3.1 JI2.2J12.3
OCHOBHbIE IOHSTHUSI XUMHYECKOH J12.4J13.1 J13.2
TEXHOJIOTHH. 21323354
/Jlex/ 25

8.2 CamocrositenbHas pabora Kpurepun 10 OIlK-1.1 (JI1.1 J11.2 J11.3
oLeHKH 3((HEKTUBHOCTH IPOU3BO/ICTRA. OIlK-1.2 |[JI1.4 JI1.5712.1
/Cp/ OIIK-1.3 J12.2J12.3

OIIK-3.1 |JI2.4J13.1J13.2
D132 34 35
Pazpnen 9.

9.1 Jlexmus 2 3 OIK-1.1 |[JI1.1J11.2J11.3
Knaccugukanus Xumuko- OIlK-1.3 |[JI1.4 JI1.5712.1
TEXHOJIOrM4YecKux mpoiecco. OOme OIIK-3.1 J12.2J12.3
3aKOHOMEPHOCTH XUMHYECKUX MTPOLIECCOB. JI2.4J13.1 JI3.2
/JTex/ 21323354

25

9.2 Jlexuus 3 3 OIIK-1.1 |[JI1.1J11.2J11.3
T'oMoreHHbIe MPOIECChl: XUMUYECKOE OIlK-1.2 |[JI1.4 JI1.5712.1
paBHOBECHE M KHHETHKA TPOLIECCOB. OIlK-1.3 J2.2J12.3
I'ereporeHHbIe MPOLIECCHI: pABHOBECHE U OIK-3.1 [JI2.4J13.1 JI3.2
KHHETHKA;, HCITONB30BaHNE 3aKOHOB OIIK-6.1 D192 53 D4
XHUMHUYECKOW KHHETHUKH TIPH BBIOOpE 25
TEXHOJIIOTMYECKOT0 PeXKHIMA.

/J1ex/

9.3 INpaxrtuka (cemuHap) 1. 2 OIIK-1.1 |JI1.1J11.2 J11.3
Pemenue 3aganmii Mo KiaccupuKanum OIIK-1.2 |JI1.4 J11.5]12.1
XUMUKO-TEXHOJIOTHYECKUX NIPOLECCOB U OIIK-1.3 J12.2J12.3
1X 0OIIMX 3aKOHOMEPHOCTSIX. OIIK-3.1 |J12.4713.1JI3.2
/Mp/ 31 52 54 35

9.4 CamocrosTensHas pabora 10 OIIK-1.1 |JI1.1JI1.2 J11.3
IIpomblIIIeHHbIH KaTanus. OIIK-1.2 | JI1.4 JI1.5J12.1




/Cp/ OIIK-1.3 J2.2 7123
OIIK-3.1 |JI2.4J13.1J13.2
31 52 54 35

9.5 IIpaxtuka (cemunap) 2. 2 OIIK-1.1 (JI1.1 J11.2JI1.3
Pemenuie 3anaHnii N0 KHHETHKE U OIIK-1.2 |JI1.4 JI1.5J12.1
XMMHUYECKOMY PABHOBECHIO TOMOT€HHBIX 1 OIIK-1.3 J12.2J12.3
TETEPOreHHBIX ITPOLIECCOB. OIIK-3.1 |JI2.4J13.1 J13.2
Hcnonb30BaHuEM 3aKOHOB KMHETUKH IPU 01323435
BBIOOPE TEXHOJIOTMYECKOT0 PEKIMA.

Mp/

9.6 CamocrosiTenpHas paboTa 8 OIK-1.1 [JI1.1J11.2J11.3
Mcnonp3oBaHue 3aKOHOB XMMHYECKOM OIIK-1.2 |JI1.4 JI1.5J12.1
KUHETUKU IIPU BBIOOPE TEXHOJIOTHYECKOrO OIIK-1.3 J12.2J12.3
pexuma. OIIK-3.1 |JI2.4J13.1J13.2
/Cp/ 31 52 54 35
Pazpnen 10. XuMHuecKue peakTopbl

10.1 Jlexuus 4 3 OIlK-1.1  JI1.1J11.2J11.3
XUMUYECKHE PEaKTOPbI: OCHOBHBIE OIIK-1.3  [JI1.4 JI1.5J12.1
MaTeMaTHYECKUE MOJIENH IIPOLIECCOB B OIIK-3.1 J12.2J12.3
XUMHYECKUX PEAKTOpaXx. J12.4J13.1 JI3.2
/JTex/ 31 52 33 B4

25

10.2 Jlexuus 5 2 OIlK-1.1  |JI1.1J11.2 J11.3
Knaccugukanus XMuMHYECKHX PEaKTOPOB U OIIK-1.3 |JI1.4 JI1.5J12.1
PEXUMOB UX PabOTHI (U30TEPMUUECKHE U OIIK-3.1 J12.2J12.3
HEU30TEePMUYECKHUE NIPOLIECCHI B J12.4J13.1 JI3.2
XUMHYECKUX PEaKTOpax. 01323354
/Jlex/ 25

10.3  |CamocrosrenbHas padboTa 10 OIIK-1.1  [JI1.1J11.2 JI1.3
N3orepmudeckre 1 HEM30TEPMUUECKUE OIIK-1.2  [JI1.4 JI1.5J12.1
MPOLIECCHl B XUMUYECKHUX PEaKTOpax. OIlK-1.3 JI2.2J12.3
/Cp/ OIIK-3.1 |JI2.4J13.1J13.2

21 32 34 35
10.4  |Jlexuwms 6 3 OIIK-1.1  [JI1.1 JI1.2JI1.3
ITpoMbIIIITICHHBIE XUMHYECKHE PEAKTOPBI. OIlK-1.3 | JI1.4 JI1.5J12.1
/JTex/ OIIK-3.1 J12.2J12.3
J12.4J13.1 J13.2
01323354
25
10.5 IIpaktuka (cemunap) 3. 2 OIlK-1.1 |JI1.1 J11.2 J11.3
Pemenune 3aganuii o Teme OIIK-1.2 |JI1.4 JI1.5J12.1
H3orepMuyeckre mpouecchl B XUMHUUECKUX OIlK-1.3 JI2.2J12.3
peaxTopax Ux kiaccuduxanms. OIIK-3.1 | JI2.4J13.1J13.2
Mp/ 213234 35
10.6 CamocrosiTenbHas pabora 8 OIlK-1.1 |JI1.1 J11.2 J11.3
Knaccugukanus Hen30TepMUIECKIX OIlK-1.2 | JI1.4 JI1.5712.1
MIPOLIECCOB. OIlK-1.3 JI2.2J12.3
/Cp/ OIIK-3.1 |JI2.4J13.1J13.2
D132 34 35
10.7 ITpaktuka (cemunap) 4. 2 OIlK-1.1  |JI1.1 J11.2 J11.3
Pemenne 3ananmii o Teme OIIK-1.2 |JI1.4 JI1.5J12.1
Hewusorepmuueckue mpoueccsl B OIlK-1.3 JI2.2J12.3
XHUMHYECKHX peakropax Mx OIlK-3.1 | JI2.4J13.1 J13.2
KJaccuuKaIys. D1 22 54 55
/Mp/
Paznen 11. Xumuueckoe Npou3BoaACTBO.
XHMHKO- TeXHOJOrHYecKasl cxema
111 |Jlekuus 7 3 OIK-1.1  [JI1.1 J11.2 J11.3
Xumuueckoe nmpou3BoacTBO. OCHOBBI OIIK-1.3 JI1.4 J11.5712.1
pa3paboTKi XMMHUYECKUX TPOHU3BOJICTB. OIlK-3.1 J2.2J12.3
Hepapxuueckas CTpyKTypa XUMHYECKUX J12.4J13.1 J13.2
IIPOU3BOJCTB. 0103023354
/J1ex/ 35
11.2  |IIpaxtuxa (cemuHap) 5. 2 OIIK-1.1  [JI1.1J11.2J11.3
KonTtponsHas paboTa 1o Teme: OIIK-1.2 | JI1.4 JI1.5J12.1
XUMUYECKUE PEAKTOPBD». OIIK-1.3 J12.2J12.3
/Mp/ OIIK-3.1 |[JI12.4J13.1J13.2

01 52 54 55




11.3  |CamocrosTenbHas pabora. 8 OIlK-1.1  [JI1.1J11.2J11.3
XHMHYECKOE NTPOU3BOJICTBO. OIIK-1.2 JI1.4 J11.5J12.1
/Cp/ OIIK-1.3 J2.2J12.3

OIIK-3.1 | J12.4J13.1J13.2
31 52 54 35

114 |Jlexmms 8 3 OIlK-1.1  [JI1.1J11.2JI1.3
XHMMHKO-TEXHOJIOTUYECKHE CUCTEMBI OIIK-1.3 JI1.4 J11.5J12.1
(XTC): crpykrypa u onucanue XTC; OIIK-3.1 J12.2J12.3
ChIPbEBas M SHEPreTUYECKasi OJCUCTEMbL J12.4J13.1 JI3.2
XTC: xnaccuduKamus cblpbs, METOBI 01323354
o0oraieHus, Boaa U BO3yX B 25
XUMHYECKOH POMBIIUICHHOCTH, SHEPTUs
B XHMHYECKOH IPOMBIIIJICHHOCTH.

/J1ex/

11.5 |IIpakTtuka (cemunap) 6. 2 OIIK-1.1 |JI1.1J11.2J11.3
Pemrenne 3aganuii no pa3paborke OIIK-1.2 [ JI1.4 JI1.5J12.1
XUMHMYECKOI0 IIPOU3BOJICTBA. OIIK-1.3 J12.2J12.3
Mp/ OIIK-3.1 |[JI2.4J13.1J13.2

31 52 B4 35

11.6  |IIpaktuxa (cemuHap) 7. 2 OIIK-1.1 |JI1.1J11.2J11.3
Pemienue 3aanuii o onpeaeneHuIo OIIK-1.2 [ JI1.4 JI1.5J12.1
cTpyKTyphl 1 onucanus XTC; celpbeBoit 1 OIIK-1.3 J12.2J12.3
sHepreruyeckoi noxcucrem XTC. OIIK-3.1 [ J12.4J13.1J13.2
Mp/ 31 52 B4 35

11.7 CamocrosTenbHas paboTa. 10 OIIK-1.1 |JI1.1J11.2J11.3
XUMHKO-TEXHOJIOTHYECKAs CXeMa. OIIK-1.2 JI1.4 JI1.5J12.1
/Cp/ OIIK-1.3 J12.2J12.3

OIIK-3.1 | J12.4J13.1J13.2
31 52 B4 35
Paznen 12. Moaeau XTC; Tunbl
TEeXHOJIOTHYECKUX CBsI3eii; aHAJIN3,
cuHTe3 U onTumu3anus XTC.
TexHonornyeckne NPUHIUNBI CO3AAHNUS
XTC.

12.1  |Jlekmus 9 3 OIIK-1.1  [JI1.1 J11.2 JI1.3
Mogaenu XTC; THIIBI TEXHOIOIHYECKUX OIIK-1.3 JI1.4 J11.5J12.1
CBSI3€H; aHAIU3, CHHTE3 U ONTHMH3ALIHS OIIK-3.1 J12.2 J12.3
XTC. TexHONIOrn4ecKue MPHUHINTIBI J12.4J13.1 J13.2
cozmanus XTC. 01323354
/Jlex/ 35

12.2 IIpaktuka (cemunap) 8. 2 OIlK-1.1 | JI1.1 J11.2J11.3
Pernienue 3aianuii Mo MOICIMPOBAHHIO OIlK-1.2 JI1.4 JT11.5J12.1
XTC, ananu3zy, CHHTE3y U ONTUMH3AIMN OIlK-1.3 JI2.2J12.3
XTC. OIIK-3.1 | JI12.4J13.1J13.2
Mp/ 31 52 54 35

12.3  |Jlexmus 10 2 OIIK-1.1  [JI1.1J11.2 JI1.3
ParonansHOE ¥ KOMIUIEKCHOE OIIK-1.3 JI1.4 J11.5J12.1
HCIIOJIb30BaHHUE CHIPHEBBIX PECYPCOB. OIlK-3.1 JI2.2J12.3
[TpuHiMITEl OOOTAIIEHHS CHIPBS. JI2.4J13.1 JI3.2
/Jlex/ 31 52 54 35

12.4 ITpaktuka (cemunap) 9. 2 OIlK-1.1 | JI1.1 J11.2J11.3
Perienue 3aaHuii o palMoOHAIBHOMY H OIlK-1.2 JI1.4 JT11.5]12.1
KOMILJIEKCHOMY HMCIOJIb30BaHUIO OIlK-1.3 JI2.2J12.3
CBIPBEBBIX PECYPCOB. OIlK-3.1 J12.4J13.1 JI3.2
/Mp/ 31 52 54 35

125 CamocrosiTenpHas padora. 8 OIlK-1.1 | JI1.1 J11.2 J11.3
[TpuHIMITEI OOOTAIICHHS CHIPbS. OIIK-1.2 JI1.4 J11.5712.1
/Cp/ OIIK-1.3 J2.2J12.3

OIIK-3.1 | JI12.4J13.1J13.2
31 52 54 35

12.6  |Jlexmms 11 2 OIIK-1.1  [JI1.1J11.2 J11.3
Bona u Bo3nyx. OcHOBHbIE HalpaBJICHHUS OIIK-1.3 JI1.4 JI1.5J12.1
HOBBIMIEHHS 3 PEKTHBHOCTH OIIK-3.1 J12.2J12.3
HCTIOJIB30BaHMsA CBIPBEBBIX U TOIUIMBHO- J12.4]13.1 JI3.2
SHEPreTUYECKUX pecypcoB. OCHOBBI 0103023354
JHEPTOTEXHOJIOTHH, €€ 3HAYECHUE U 95
CYIIHOCTb.

/J1ex/

12.7  |IIpaktuxa (cemunap) 10. 2 OIIK-1.1  [JI1.1J11.2J11.3

Pemienne 3ananuii Mo OCHOBHBIM OIIK-1.2 JI1.4 J11.5J12.1




HaIpPaBJIECHUSM [OBBILIECHUS OIIK-1.3 J12.2J12.3
3¢ GeKTHBHOCTH NCIIONB30BaHU OIIK-3.1 | J12.4J13.1J13.2
CBIPBEBBIX U TOILIMBHO-3HEPIeTUUECKUX 01323435
PECYPCOB.
/Mp/
12.8  |CamocrosTenbHas padora. 8 8 OIIK-1.1 |JI1.1J11.2J11.3
OCHOBBI 3HEPIOTEXHOJIOIUH, €€ 3HAUCHHE OIIK-1.2 JI1.4 J11.5J12.1
U CYHIHOCTb. OIIK-1.3 J12.2J12.3
/Cp/ OIIK-3.1 | JI2.4J13.1J13.2
31 52 B4 35
Pazpnes 13. TexHo10rusi XMMHYECKHX
npou3sBoacTB. [Ipumepnl
13.1  |Jlekmms 12. 8 2 OIIK-1.1  [JI1.1J11.2J11.3
OCHOBHBIE BH/Ibl TEXHOJIOTHH XUMHUYECKUX OIIK-1.3 JI1.4 JI1.5J12.1
IIPOU3BOJICTB. OIIK-3.1 J2.2J12.3
/JTex/ J12.4J13.1 J13.2
31 52 33 B4
35
13.2  |Ilpaktuxa (cemunap) 11. 8 2 OIIK-1.1 |JI1.1J11.2J11.3
BeinonHeHye ynpaxHeHUH U pacyeToB 0 OIIK-1.2 [ JI1.4 JI1.5J12.1
COCTaBJICHHIO TEXHOJIOTUI XMMUYECKUX OIIK-1.3 J12.2J12.3
TIPOU3BOJICTB. OIIK-3.1 | JI12.4J13.1J13.2
Mp/ 31 52 B4 35
13.3 CamocrosiTensHas pabora. 8 8 OIIK-1.1  [J11.1 J11.2 J11.3
AHa3 OCHOBHBIX BU/I0B TEXHOIOTHI OIIK-1.2  [JI1.4 JI1.5J12.1
XUMHYECKUX IPOU3BOACTB. OIIK-1.3 J12.2J12.3
/Cp/ OIIK-3.1 (JI12.4J13.1J13.2
31 52 B4 35
13.4 IpakTuka (cemunap) 12. 8 2 OIIK-1.1  [JI1.1 JI1.2 JI1.3
KounrponbHast pabora 1o teme: OIIK-1.2  [JI1.4 JI1.5J12.1
XUMHYECKOe MPOU3BOACTBO. XUMHKO- OIIK-1.3 J12.2J12.3
TEXHOJIOTMYEeCKas CXeMa. OIIK-3.1 (JI2.4J13.1JI3.2
Mp/ 01 52 33 B4
35
135 /KouTp.pab./ 8 6 OIIK-1.1  |JI1.1 JI1.2 J11.3| KonrtponkHas pabora
OIIK-1.2  [JI1.4 JI1.5J12.1
OIIK-1.3 J12.2J12.3
OIIK-3.1 (JI2.4J13.1JI3.2
31 52 54 35
13.6  |/Ox3amen/ 8 30 OIIK-1.1  [JI1.1 JI1.2 JI1.3
OIIK-1.2  [JI1.4 JI1.5]12.1
OIIK-1.3 J12.2J12.3
OIIK-3.1 (JI2.4J13.1JI3.2
31 52 54 35

5. ®OHJ] OIEHOYHBIX CPEJCTB

5.1. KouTposabHble BONPOCHI U 3aaHUs

Hpe,HCTaBJ'IeHO OTACJIbHBIM JOKYMEHTOM

5.2. TeMbl NMCbMEHHBIX padoT

Hpe,HCTaBJ'IeHO OTACJIbHBIM JOKYMEHTOM

5.3. ®oH/1 OLIEHOYHBIX CPeCTB

Hpe,HCTaBJ'IeHO OTACIIbHBIM JOKYMCHTOM

6. YHAEBHO-METOJUYECKOE 1 UTHO®OPMAIIMOHHOE OBECIIEYEHHME JUCIUMIIJIMHBI (MO YJIS)

6.1. PexoMenayemas JiuTepatrypa

6.1.1. OcHoBHas1 JiUuTepaTypa

ABTOpBI, COCTaBUTENH 3ariaBue MzparenscTBo, rog | Kommnu-Bo
JI1.1 |[Kacatkun A. T OCHOBHBIE IIPOLIECCHI U allapaThl XUMUUECKOU TexHonoru:  |M.: AnpsaC, 2008 15
Y4eOHHK TS CTYICHTOB XUMUKO-TEXHOJIOTHIECKUX
CHEIUAIBHOCTEH BY30B
JI1.2 |ITaBnoB K. @., Ipumeps! U 3agauy O KypCy IIPOLIECCOB U aNapaToB M.: Anbsnc, 2007 10
Pomankos I1. T, XAMHYECKON TEXHOJOTUH: y4eOHOe TT0co0ue sl BY30B
Hockos A. A.
JI1.3 |Pomankos IL.T., MaccooOMeHHBIE MPOLIEeCChl XUMUIECKOoH TexHonmoruu: yuaeonoe |Cankr-IlerepOypr: 1
®pornos B.®., druciok|nocobue XUMU3 AT, 2017,




O.M. 3JIEKTPOHHBIN
pecypc.html
JI1.4 |3axreiim A.1O. OO0mmast XMMI9ecKast TEXHOJIOTHS: BBEIeHHE B MojienupoBanue |Mocksa: Jloroc, 2
XUMUKO-TE€XHOJIOTMYECKHUX IIPOIIECCOB: yueOHOe Imocodne 2017, ek TpOHHBIH
ecypc
J1.5 |®ponos, B. ®. Jlexunu no xypey «lIpomeccsl 1 anmapaTsl XUMAYECKOU Canxr-IlerepOypr: 1
TEXHOJIOT U XUMU3AT, 2020,
JJIEKTPOHHBINA
pecypc
6.1.2. JlonoJHATeILHASA JUTEPATYPA
ABTOpBI, COCTABUTENHN 3arnaBue W3patensctBo, ron | Komuu-Bo
JI2.1 |YupxyHnos D. B., OO0mas xuMu4ecKasi TeXHoorus. Meroionorus Mocksa: Jlanb", 1
Xapmammmumu X. 3., MIPOCKTUPOBAHUSI XHUMHUKO-TEXHOIOTHIECKHUX IPOIIECCOB! 2013, sneKTpOHHBIH
Ky3uenosa 1. M., y4eOHUK pecype
HBanos B. T'.,
Xapaamnuan X. O.
JI2.2 [AxmeroB T. T, Xumudeckast TEXHOJI0rusl Heopranudeckux emtects. Kuura 2 |Canxr-IlerepOypr: 1
AxwmeroBa P. T., Jlans, 2021,
Tavicun JI. T, JJIEKTPOHHBIN
Axwmerosa JI. T. pecypce
JI2.3 [AxmeroB T. T, Xumudeckast TEXHOJI0rus Heopranudeckux emtects. Kuura 1 |Canxr-IlerepOypr: 1
AxwmeroBa P. T., Jlans, 2021,
Tavicun JI. T, JIEKTPOHHBIN
Axwmerosa JI. T. pecypce
JI2.4 |Kysuewnosa 1. M., O01mas xuMuueckasi TexHonorust. OCHOBHbIE KOHIIETIIIMU Cankr-IlerepOypr: 1
Xapnamnuau X. 3., npoextupoBanus XTC Jlanb, 2021,
WBanos B. T, JIEKTPOHHBIN
UupkyHos D. B. pecypce
6.1.3. Metoauueckue pa3padoTku
ABTOpBI, COCTaBUTETH 3arnaBue W3narenscTBo, rox | Komnu-Bo
JI3.1 [Yepnos E. b., Lelitaun | Termonepenaya: MeToguyeckoe nocobue Cypryr: 85
B. A. W3z narenbckuii neHTp
CypI'V, 2011
JI3.2 |Yepnos E. b., Buccep |Macconepenaya B XkMHYECKON TEXHOJIOIHU: METOIMYECKOEC Cypryr: 82
E. E. nocooue W3z narenbckuii neHTp
CypI'V, 2013
6.2. [Tepeuenn pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHHKANIMOHHO# ceTH "MHTepHer"
31 |MsorompodunbHsiii 06pazoBaTenbHbiil pecype "Koncyaprant cryaent"”, https://pnu.edu.ru/ru/news/2014-02-25-consultant-
student/
32 |Hayunas snextponnas oubiamnoreka, https://elibrary.ru/defaultx.asp
33 |TocyaapcTBeHHas myOIM9IHAsS HaydHO-TexHUUYecKas oubmmoreka Poccuu (ITIHTB Poccun), http://www.gpntb.ru/
24 |ACS Publications, http://pubs.acs.org/
D5 | Xumus Bo Beex mposiBaeHuUsx, http://www.chemport.ru/
6.3.1 [lepeyens NporpaMMHOro obecmneveHust
6.3.1.1|Onepanuonnas cucrema Windows
6.3.1.2|ITaker npuxnaausix mporpamm Microsoft Office
6.3.2 [lepeyens nHGOPMALUOHHBIX CHPABOYHBIX CHCTEM
6.3.2.1|http://www.garant.ru UadgopmariionHo-mpaBoBoit moprtain ['apanT.py
6.3.2.2|http://www.consultant.ru/ CpasoBHo-mpaBoBasi cucrema Koncynbrant [litoc
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y JIS)
7.1{ ductpmmHa «XuMHu4ecKast TEXHOIOTHs oOecriedeHa, B COOTBETCTBHHU C TPEOOBAHMUAMH, Y4eOHO-METOANIESCKUM
KOMIDTEKCOM. [IJIsl OpraHmu3aIii CaMOCTOSATENFHON paboThl IMEIOTCS HaOOPBI HHANBUAYAIbHBIX 3a1aHUMH.
7.2]O0y4eHre 10 AUCIMIUIMHE OCYIIECTRIISICTCS Ha Oa3e:
7.3|- NeKIMOHHON ayAUTOPHH, YKOMIUIEKTOBAHHOM HEOOXOAMMOH CHeNNaI3npOBaHHOH yaeOHOH MeOeIbio M TEXHIYECKIMH
Cpe/CTBaMH IS IEMOHCTPAIMH MPE3eHTAIMH, CIaiJ0B 1 KOMIBIOTEPHON aHUMAaIUH;
7.4|- maGopatopHbIX TOMeneHni Kageapsl, 000pyAOBAHHBIX B COOTBETCTBHHU C TPEOOBAHUSIMH HOPMATHBHBIX JOKYMEHTOB JUIS
yueOHBIX XUMHUYECKHX JT1a0opaTopHii Ha 16 pabounx MecT, a TakiKe HeOOXOIUMBIM 000pYIOBaHIEM, PEaKTHBAMH 1
MaTepuaiaMy JUTs BBIIONHEHHS JIAOOPaTOPHBIX PadoT




