MWHWCTEPCTBO HayKM U BbicLLEro o6pasoBaHmst Poccuiickoli deaepaumm
HWXHEKAMCKUA XUMNKO-TEXHONOTMYECKNIA MHCTUTYT (thunman)
(hefepanbHOro rocyaapCTBEHHOrO GIOAYKETHOrO 06Pa30BaTe/IbHOIO YUpPeXAeHWs
BbICLLIEFO 06pa30BaHMS
«Kas3aHCKMiI1 HaUMoHabHbI UCCef0BaTeIbCKUIA TEXHONOTMUYECKNIA YHUBEPCUTET»
(HXTW ®I'b0OY BO «KHUTY»)

YTBEPXOAHRO
KTopa no YP
|MKndopoBa
2021 .
PABOUAA
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Pabo4an nporpamma cocTas/ieHa ¢ y4eTom TpeboBaHnin defepasibHOro rocy-
[lapCTBEHHOro 06pa30BaTe/IbHOro CTaHAapTa Bbicllero obpasoBaHua Ne922 ot
07.08.2020
Nno HanpaB/EHUIO: 18.03.01 «XmnmMnyeckasa TexHonornsa»
no nporpamme:  «XMMMUYECKas TEXHOOIMA OpraHMYecKmnxX BELLECTB»

Ha OCHOBaHWKM y4ebHOro nnaHa oby4arowmxcsa 2020 r.

Pa3paboTunk nporpammbl:
CT. NpenojasaTesb H.N. MudTtaxoBa

Paboyas nporpaMmma paccMoTpeHa 1 o4o6peHa Ha 3acefaHnn Kageapol HXC,
NpPOTOKON OT P3.  2CU7T. Ne

3aB. Kahegpont HXC T.B. MyuHuranves



1. Ilenu oceoenus oucyuniunsl
Hemsmu ocBoenus aucumiuinibl 51.B.JIB.02.01 XuMus ¥ TEXHOJIOTHS OCHOBHOT'O Opra-
HHUYECKOTO U HePTEXMMHYECKOTO CHHTE3a SIBIISIFOTCS

a) ¢hopmupoBaHue 0a3bl TEOPETUUYECKUX 3HAHUN M MPAKTUUYECKUX HABBIKOB B 00JacTh
TEXHOJIOTUU OCHOBHOTO OPTaHUYECKOT0 U HEPTEXUMHUUYECKOTO CHHTE3a;

0) ¢dopMupoBaHHE TBOPYECKOTO MBIIUICHUS, CIIOCOOHOCTH CTaBHTh W PEIIaTh 3aJadu
MIPOM3BOJICTBEHHOTO W HAYYHOTO XapakTepa, CBsI3aHHBIC C pa3pabOTKON M aHAIM30M XHMHUKO-
TEXHOJIOTUYECKHX MPOIIECCOB, BEIIECTB M MAaTEPHAJIOB;

B) (hopmupoBaHNE CIIOCOOHOCTH CPABHUTEIHLHOTO aHAIHM3a CYHISCTBYIONIMX M pa3pada-
THIBAEMBIX TEXHOJIOTHH, BbIOOpa HamOOJee paloHATbHOW TEXHOJIOTHMYECKOH CXEMbI CHHTE3a,
OTIpe/ICNICHUs] ONTUMAIBHBIX PEKUMOB Pa0OTHI OTIEIBHBIX ANMapaTroB, YYUTHIBAS MPHHIIUITHI
IHEProcOEPEKEHUS M PAIMOHATILHOTO UCIIOJIB30BAHMSI CHIPhS B XUMUYECKOW TEXHOJIOTHH;

r) hopmupoBaHNE HABBHIKOB TUIAHHUPOBAHUS M MPOBEACHUS TEOPETUYECCKUX U IKCIEPU-
MEHTAJIBHBIX HCCIIEAOBAHUN, MOTHBAIMI K CaMOOOYyUEHUIO U HEMPEPHIBHOMY MpodeccHoHalb-
HOMY CaMOCOBEPIIICHCTBOBAHUIO.

2. Mecmo oucuyunaunvt ¢ cmpykmype OIl BO

Juctumauaa 51.B.J1IB.02.01 XyuMHs U TEXHOJIOTUS OCHOBHOI'O OPraHMYECKOro U HedTe-
XUMHUYECKOI0 CHHTE3a OTHOCUTCS K 10 BeIOOpY yactu OOII u hopmupyet y 6akaiaBpoB 1o Ha-
npasieHnto moarotoBku 18.03.01 «Xumuueckas TEXHOJIOTH HAOOp 3HAHHM, YMEHU, HABBIKOB
Y KOMIIETECHIINH.

st yeneinoro ocBoenust auctuiinibl b1.B.JIB.02.01 Xumus ¥ TEXHOJIOTHUS OCHOBHO-
O OpraHUYecKoro M HedTeXMMHUYECKOTO CHHTe3a OakajiaBpa 10 HalpaBJIEHUIO IOJITOTOBKU
18.03.01 «Xumuueckasi TEXHOJOTUS» JOJKEH OCBOMTH MaTepuaj MPEAIIECTBYIOIIMX AMCLIMII-
JIVH:

a) b1.0.17 Obmas xumus

6) 51.0.19 Opranunueckas XumMus

B) 51.0.20 AHanutuueckas XuMHs

r) 51.0.21 ®usnueckas xumus

1) b1.0.25 Teopus XUMHUKO-TEXHOJIOTUYECKUX MTPOLIECCOB

e) b1.0.29 O06mas xuMr4eckasi TEXHOJIOTHS

k) 51.0.32 IIpomeccs! u anmapaThl XUMUYECKHAX MTPOU3BOCTB

Jucoumnuaa b1.B.J1B.02.01 XuMusi 1 TEXHOJIOTHSI OCHOBHOTO OPraHUYECKOro M HedTe-
XUMHUYECKOI0 CHUHTE3a SIBIISIETCS MPEIIECTBYIOMIEH U HEOOXOoAuMa JUIsl YCIIEIIHOTO YCBOEHUS
NOCIEAYIOUINX JUCITUIUINH:

a) b1.B.05 OGopymoBaHnue 3aBOJJOB OCHOBHOTO OPraHUYECKOT0 U HEe(PTEXUMHUUECKOTO
CUHTE3a

6) 51.B.07 OcHOBBI IPOEKTHPOBAHUST XHMUYECKUX TIPOU3BOICTB

3HaHusA, NOTy4YeHHbIC NPU M3ydeHnu AuciuiuimHbel b1.B./IB.02.01 XuMus U TeXHOJIOTHS
OCHOBHOT'O OPraHUYeCcKOro U HePTEeXUMUYECKOTO CHHTE3a MOTYT OBITh MCIOJIB30BaHbI MIPU IPO-
XOX/IEHUU CIIEAYIOIIMX BUJOB MPAKTHUK: Y4€OHOM, MPON3BOACTBEHHON U BBIIIOJHEHUN BBITYCKHbBIX
KBaTM(UKAIIMOHHBIX paboT o HanpasieHuto noarotoBku 18.03.01 «Xumuaeckas TEXHOIOTH».

3. Komnemenyuu ooyuarowezocs, gpopmupyemoie 6 pe3yivmame 0C60€HUA OUCHUN-
JIUHbL

Kon n HauMeHOBaHVE KOMIIETEHIIMYA U HHANKATOPA JOCTUKEHHUST KOMIIETEHIIMHT

IIK-5 Crioco0OeH K MpOBEEHUI0 HAYYHO-UCCIEI0BATEILCKUX PabOT B 00JIaCTH XUMHH U
TEXHOJIOTMU OPTaHUYECKHUX BEIIECTB

I1K-5.1 3HaeT XUMHIO ¥ TEXHOJIOTHIO OPTaHMYECKUX BEIECTB, HOBEUININE JOCTHIKEHUS B
ATON 00JIACTH HAYKU U TEXHUKH, UCTOPUIO Pa3BUTHS KOHKPETHOM Hay4yHOW MpoOJIeMbl; COBpe-
MEHHBIE METOJIbl UCCIEAOBAaHUS U CPEICTB MCCIEIOBAHUS CBOWCTB U CTPYKTYP OPTaHUYECKHUX
BEIIECTB; OCHOBHbBIE TTOUCKOBBIE CUCTEMBI JUIsl pabOThI ¢ HAYYHO-TeXHUYeCKO nHpopmanmen



ITK-5.2 YMeeT OCyIIeCTBIIATh MOUCK, 00pabOTKy, aHAIM3 M CUCTEMAaTH3AIMI0 HAay4YHO-
TEXHUYECKOH MHPOPMALIMU TIO TeME HCCIeI0BaHus; (HOPMYIHPOBATH LENU U 33Jja4l UCCIIeI0Ba-
HUS; OINpeNeNaTh OOBEKT M NPEIMET HCCIICAOBAHUS; MPOBOJUTH OOOCHOBAHUE AKTYaJbHOCTH
BBIOPAHHOM TEMBI U XapaKTEPUCTUKU COBPEMEHHOTO COCTOSIHUS U3ydaeMoi mpobiemsl; oOpada-
TBHIBATh MOJIyYCHHBIC PE3yIbTaThl, INIAHUPOBATH U MPOBOAUTH XUMHUECKUE IKCIIEPUMEHTHI, aHa-
JU3UPOBATh U MPEJICTABIATh UX B BUJIE 3aKOHUYCHHBIX HAYYHO-HCCIIEAOBATEILCKUX Pa3paboToK;
dopmynupoBaTh W pa3peliarth 3a/Jauyd, BO3HUKAIOUIME B XOJAE BBINOJHEHHUS HAay4HO-
UCCIIEIOBATEILCKON paboThl; BEIOMPATh HEOOXOAUMBIE METO/IbI UCCIICAOBAHMS, UCXOS U3 3a7a4
KOHKPETHOTO MCCIICIOBAHMS;, COCTABIIATh OTYET O HAYYHBIX MCCIIEIOBAaHMAX; MOJIb30BATHC (Pu-
3UKO-XMMUYECKUMH METO/IaMU YCTAaHOBJIEHUSI CTPOEHMSI OPraHUYECKUX BEILECTB; M0JIb30BaThHCS
Ha0OpPOM KOMIBIOTEPHBIX MPOTPaMM JUIst 00pabOTKH MOTyYEHHBIX PE3yJIbTaTOB

ITK-5.3 Brnageer OCHOBHBIMH MOHATUSMHU M 3HAHUSMHU B OOJIACTH XMMHH U TEXHOJIOTUU
OpPraHUYECKUX BEIIECTB; COBPEMEHHBIMH MH()OPMAIIMOHHBIMU TEXHOJOTHIMHU MPHU MPOBEACHUU
HAYYHBIX MCCIIEOBAaHUM, KOHKPETHBIMU IMPOTPAaMMHBIMH HPOAYKTaAMU M HH()OPMAIMOHHBIMU
pecypcaMu; HaBbIKaMHU IPOBEIECHUS HAYYHBIX MCCIEI0BAaHUN U TEXHUYECKUX pa3paboTOK; METO-
JTaMH KOHTPOJISL TEXHOJIOTUYECKUX TMPOLIECCOB M aHAIMTUYECKOM CTaHAapTU3allUK KayecTBa Op-
TaHWYECKHUX TPOJYKTOB C HCIOIB30BaHUEM (U3UKO-XMMHUYECKHX METOJIOB; HABBIKAMH CaMo-
CTOATEIbHOU paboThl, cIoco0aMu MPOBEJICHUSI HAYYHBIX 00CYK€HUI, HaBbIKaMH BBICTYIJICHUI
C Hay4HBIMH JIOKJIa/IaMU; OLIEHKH TOJYyYEHHbIX PE3yJbTaTOB

1) 3natb:

a) XMMUIO U TEXHOJIOTHIO OPraHUYECKHUX BELIECTB, HOBEUIINE TOCTUKEHUS B ATON obac-
TH HayKH U TEXHUKU, HICTOPUIO PAa3BUTUSI KOHKPETHON HAY4IHOU MPOOIIEMBL;

0) COBpEMEHHBIE METOJIbI UCCIICOBAHUS U CPEACTB MCCIEIOBAHUS CBOWCTB M CTPYKTYP
OpraHMYECKUX BEIIECTB;

B) OCHOBHBIEC TIOUCKOBBIE CHCTEMBI JIJIsl pabOTHI ¢ HAYYHO-TEXHUYECKON HHPOPMAIUEHi.

2) YMmerTs:

a) OCYILIECTBIATH MOUCK, 00pabOTKy, aHAIU3 W CHCTEMATHU3AIMI0 HAYYHO-TEXHUYECKOM
uH(pOpMaLUY IO TEME UCCIIEIOBAHNUS;

0) popmynupoBaTh 1€ U 3a1a41 UCCIIETOBAHUS;

B) OMpENIEsATh 00BEKT U MPEIMET UCCIICTIOBAHMS,

') MPOBOJUTH OOOCHOBAHUE AKTYaJbHOCTH BBHIOPAHHOM TEMbI M XapaKTEPUCTUKH COBpe-
MEHHOT'O COCTOSIHUSI U3y4aeMoU MpoOiIeMbl;

1) 00pabaThiBaTh IOJIyYEHHBIE PE3yJbTaThl, IUIAHUPOBATh M MPOBOJUTH XUMHYECKHE
OKCIIEPUMEHTBI, AHAJIU3UPOBaThb M MPEACTABIATh HX B BUAE 3aKOHYEHHBIX Hay4yHO-
HCCJIEIOBATEIbCKUX Pa3padOToK;

€) GpopMylIupoBaTh W pa3pemiath 3a7add, BO3HUKAIONIUE B XOJI€ BBHIMOJHEHUS HAY4YHO-
HCCJIEIOBATENbCKON pabOThl; BHIOMpPATh HEOOXOAUMbIE METO/IbI UCCIIEA0BAaHNUS, UCXOS U3 3a7a4
KOHKPETHOI'O UCCIIEIOBaHMS,

) COCTaBJIATh OTYET O HAYYHBIX MCCIICJOBAHUAX; MOJIb30BAThCS (PUBNKO-XUMUYCCKUMU
METOJIJaMH YCTAHOBJICHHSI CTPOEHUSI OPTaHUYECKUX COEIMHEHUH; MOJIb30BaThCS HAOOPOM KOM-
NBIOTEPHBIX MPOTpamMM JiJIsl 00pabOTKHU MOJTYYEHHBIX PE3YIbTaTOB.

3) Brnanets:

a) OCHOBHBIMH MOHATHSMHU W 3HAHUSIMH B O0JIACTH XMMHUHU W TEXHOJOTHH OPTaHHYECKHIX
BEIIECTB;

0) coBpeMeHHBIMH HH()OPMAITMOHHBIMU TEXHOJOTHSIMH TIPU TPOBENCHUHM HAYYHBIX HC-
CJIEZIOBaHUH, KOHKPETHBIMH MPOTPAMMHBIMH TIPOIYKTaMH W WH(OPMAIIMOHHBIMH PECypCaMHu;
HaBbIKaMU MPOBEACHUS HayYHBIX UCCIIEIOBAHUN U TEXHUYECKUX pa3paboToK;

B) METOJaMH KOHTPOJS TEXHOJOTMYECKHX MPOIECCOB U aHATMTHYECKOW CTaHIapTh3a-
MU Ka4eCcTBa OpraHMYECKUX MPOIYKTOB C HCIOIb30BaHUEM (PU3UKO-XUMHUECKUX METOJIOB;

') HaBBIKAMU CaMOCTOSTENbHON paboThl, CIOCOOAMHM MPOBEIECHUS HayYHBIX 00CYKICHHM,
HaBBIKAMU BBICTYIUIEHUH ¢ HAYYHBIMU JOKJIaJaMH; OLIEHKH ITOJIy4YEHHBIX PE3yJIbTaTOB.



OCHOG6HO20 OP2AHUUYECKO20 U Hetj)mexumulteamzo cunmesa

4. Cmpykmypa u cooepycanue oucyunaunvt b1.B./[B.02.01 Xumusa u mexnonozus

OO01mas TpyI0eMKOCTh TUCIUIUTHHBI cocTaBisieT 14 3auetHpix enunui, 504 yaca.

Bujbl yueOHol padoThI B yacax

DopMBbI TEKY-

é g ero KOHTPOJIs
o s 8 ycIeBaeMoCTH
Ne Pazpen qucuun- § = E % A (o Heeusim ce-
S = £ = = = o MecTpa)
n/n JIMHBI 5 Z g = = g 6 @ i
O é > ° opMa npome
> s JKYTOYHOI aTTe-
g l§ cranuu (1o ce-
= = MecTpam)
JlabopaTtopHubie
Bresene pabotsl Nel-3,
1 5 2 2 6 20 30 KpYIJIBIN CTON
Nel, xonnmoxkBruym
Nel
Hcxonnbie BemecT- JlaGopaTtopHubie
Ba JUIsI IIPOIIECCOB pabotbr Ne4-7
o | OCHOBHOTO Opramu- | 4 3 12 20 30
YeCKOro u Hedre-
XUMHUYECKOTr0 CHH-
Te3a
3 [Tpoueccol 5 4 1 i 20 29 KomnokBuym Ne3
OJIMTOMEPH3AIUU
ITpoueccol KomnokBuym Ne3
4 | uzoMepu3zanuu 5 4 1 - 10 22
KomnokBuym Ne3,
5 Hpoeccar 5 4 2 - 11 22 prrnblﬁy:[mn
QIKHITUPOBAHHS No2
dopma aTTecTaruu: 3a4eT ¢ OLIEHKOI
IIpoueccsl ruapa- Komnoxksuym Ne4,
6 | Tanuu- 6 4 3 - 30 14 KpYIJIBIA CTOJ
JIeTuapaTaluu Ne3, sk3ameH
IIpoueccsl okuce- JlaGopatopHas
7 HUS 6 6 4 12 30 14 pabota Ne8, ko:-
J0KBUYM Ne5, 3k-
3aMeH
8 IIpoueccsl 6 4 9 i 15 13 Komnoksuym Ne6,
JETUIPUPOBAHUS 9K3aMeH
IlepcniekTuBHBIE JlaGopatopHsble
g |HAampaBleHus B 00- 6 4 i 24 15 13 pabotbr Ne9-10,
JacTH  OpraHuye- 9K3aMeH
CKOT'O CUHTE3a
dopma aTTecTaluu: Dk3ameH (45)




5. Cooeporcanue nekyuoHHbIX 3aHAMUI NO Memam C yKazaHueMm (GOpMHUPYEMBIX KOMIIe-

HOKHCIIOTHBIX KaTa-
JM3aTOPaX.

OCHOBBI TIpOIECCa OJUTOMEPH-
3aruu mpormwieHa. [lpuHnumm-
albHasl TEXHOJOTMYECKasl cXxema

TEeHIIUHU
Nuauka-
Ne | Paszpen auc- Ha Tema J1eKIIMOHHOTO TOPBE
e I — - SAHSTHS Kparkoe conep:xxanue AOCTHIKe-
ChI HHS KOM-
neTeH U
S ceMecTp
1 Bsenenue Tema 1 Oburme Bo- Ponp 1 Macmtabbl MCHOIB30Ba-
IIPOCHI XUMUYECKON HUS XMMHMYECKUX IIPOLIECCOB B
TEXHOJIOTUHU. pa3UyHBIX cdepax Marepuatb-
2 HOro mnpousBojacTBa. CbIpbeBast K-5
Y DHepreTuyeckas 6aza Xummue-
CKMX IIPOM3BOJCTB. BaxkHelmue
MPOIYKTHl OPraHUYECKOro CHH-
Te3a, 00J1aCTU UX IPUMEHEHMUSI.
2 Hcxonubie Tema 2 Vcxonnbie [Mapacduubl, UX CBOWCTBA M HC-
BELIECTBA BElIECTBAa OpraHuye- | TOYHUKU. MeTolbl U TEXHOJO-
JUIS TIpolLiec- 1 | coro cunresa — ma- THsl BBIICNICHUS TapaduHOB W3 TK-5
COB OCHOBHO- pauHBL. ra3oB M HEQPTAHBIX (PAKIHIA.
ro opraHuye- [IpumeneHne HU3MMX U BbIC-
CKOTO U Hed- X napaduHoB.
TeXUMHU4e- Tema 3 Mcxonnbie Onedunpl, WX CBOWCTBA, NpHU-
CKOT'O CHHTE- BElIECTBAa OpraHuye- | MEHEHHE. MeTojabl MOoJIyuyeHUus
3a CKOTro cuHTe3a — one- | onedunoB. Teopermueckne u
1 (GuHBL. TE€XHOJOTMYECKHE OCHOBBI IIPO- TK-5
Hecca MUpOiIU3a MPSIMOTOHHOIO
OeH3uHa. [TpuHnunuaneHas
TEXHOJOTMYEcKas cXemMa Ipo-
ecca.
Tema 4 Vcxomnsie ApomaTH4ecKue YrIeBOIOPOIbI,
BEIL[ECTBA OpraHnye- | UX CBOWCTBA, mpuMeHeHue. Hc-
CKOI'O CHTE3a — apo- | TOYHUKH apOMAaTUYECKUX YTJie-
MaTHUYECKHE YTIIEBO- BOAOpOJOB. TeopeTnueckue u
1 | Aoponst. TE€XHOJOTMYECKHE OCHOBBI IPO- TK-5
mnecca THIPOJCANKUINPOBAHUS
¢paxuun Cg-Cg muponusa mps-
MOroHHoro OeHn3uHa. IlpuHnu-
nuaiabHas TEXHOJIOTHYECcKast
cXema Impolecca.
Tema 5 Ucxoaubie CuHTe3-Ta3 Kak ajabTepHATHBA
BellecTBa opranude- | HegTu. IIpomblluieHHBIE MeTO-
ckoro cuHTte3a—CO M | ABI  MONydeHUs  CUHTE3-ra3a.
1 | cunTes-ras. Cunte3 yrineBogopoJioB mno du- ITK-5
mepy-Tponmry. Xumusa u teope-
TUYECKHE OCHOBBI  IIpoliecca.
TexHonorus npoiecca.
3 [Tpoueccsl Tema 6 Onuromepu- Briciivie pa3BeTBIEHHBIE OJie-
OJINTOMEPH- 3anus HU3LINX OJIe- ¢unbl. Ux npumenenue. Teope-
3a1uu 4 ¢unoB Ha ocodop- TUYECKHE W TEXHOJOTUYECKHE K-5




npolecca.

[Ipoueccol
n3oMepu3a-
1

Tema 7 N3omepusa-
1Us mapaguHoOB.

[IpakTrueckass 3HaYUMOCTBL pe-
akui wm3omepusanuu. lIpume-
Henue n3onapadunoB. Teoperu-
YECKUE U TEXHOJOTMYECKHE OC-
HOBBI IIpoliecca H30MEpU3ALUU
H-TieHTaHa.  [IpuHnunuanbHas
TEXHOJOTMYECKasi CXeMa IIpo-
necca.

I1K-5

[Tpoueccol
AIKUJIUPOBAH
us

Tema 8 AnkunupoBa-
HUE apOMaTHUYECKUX
YIJIEBOIOPOIOB.

C-anKuimpoBaHUE apoMaTHye-
CKUX YTJIEBOAOPOJOB oOJeduHa-
mu. Ilpumenenue ankuinOeH30-
n0B. TeopeTnueckue U TEXHOJIO-
TMYECKHE OCHOBBI Ipoliecca all-
KUJIMPOBaHUA O€H30J1a JTHJIe-
HOM. HpI/IHHI/IHI/IaJILHaSI TEXHO-
JIOTHYECKasi CXeMa Impoliecca.

I1K-5

Tema 9 AnkunupoBa-
HUE CITUPTOB oyeu-
HaMH.

O-ankunupoBaHue CIIUPTOB
onepuramu. OOnmacTu mnpuMe-
HEHUsS MpocThiX 3¢upoB. Teo-
PETUYECKUE U TEXHOJOTUYCCKHUE
OCHOBBI TIpOIIECCa AJTKUIMPOBA-
HUSL METAHOJIA HW300YTHIICHOM.
[MpuHnMIUanpHas  TEXHOJIOTHU-
gecKas cXxeMa Iporecca.

I1K-5

6 cemectp

[Ipoueccsl
ruapaTaym-
Jeruapara-
197071

Tema 10 I'mapaTanus
one(rHOB.

TeopeTnyeckue U TEXHOJIOTHYE-
CKHE OCHOBBI Ipolecca Tuapa-
Taluu OyTuseH-
U300yTHIIEHCOIepKalel  ¢pak-
unu. Hasnauenume mporecca.
[IpuHuMnuanbHass  TEXHOJIOTH-
YyecKas cxema Ipoliecca.

I1K-5

Tema 11 [lerunpara-
1Sl CIUPTOB.

TeopeTnueckne U TEXHOJIOTHYE-
CKHE OCHOBBI IIpolLiecca AETUM-
patauy  TPUMETHUIKApOMHOIIA.
[IpuHuMnuaneHas  TEXHOJIOTH-
4yecKasi CXeMa Ipoluecca.

I1K-5

Tema 12 I'mapatanus
OKHCel 0JIe(HHOB.

[Ipumenenue rinukoisen. Teope-
TUYECKUE W TEXHOJOTHYECKHE
OCHOBBI IIpoliecca THIpaTaluu
okucHu dtuieHa. [IpuHnunuans-
Hasg TEXHOJIOTMYECKass CXema
mporecca.

I1K-5

[Ipoueccol
OKHUCJIEHUS

Tema 13 I'ereporen-
HO-KaTaJIMTUYECKOE
AMOKCUIUPOBAHUE
one(huHOB.

[Ipumenenue okuceil onepuHOB.
Teopernyeckre U TEXHOJIOTHYE-
CKH€ OCHOBBI IIPOLIECCA OKHCIIE-
Hus otuneHa. [IpuHnunuansHas
TEXHOJIOTMYECKasi CXeMa IIpo-
1ecca.

I1K-5

Tema 14 Oxucnenue
YII€BOAOPO/IOB B

[IpuMeHeHHEe THIPONIEPOKCHUIOB
B OpPraHMYeCKOM cuHTe3e. Teo-

I1K-5




TUPONIEPOKCH/IBL.

peTUYEeCKHE U TEXHOJIOTUYECKHE
OCHOBBI IIpOIECCa OKHUCIICHUS
sTrnOeH3ona. [IpuHIMnUanbpHas
TEXHOJIOTUYECKas CcXeMa Ipo-
ecca.

Tema 15 'omoreuno-

[IpuMeHeHne OKHMCH NPONMIICHA.

KaTaJIUTHYECKOE Teopernueckne U TEXHOJIOTHYE-
1 | Pmoxcunuposanue CKHE€ OCHOBBI IIpOLiecca AMOKCH- K-5
OJIC(UHOB. nupoBaHus nponuieHa [TIOB.
[IpyHnunuaneHas  TEXHOJIOTHU-
4yecKasi cXeMa Ipoluecca.
Tema 16 lerunparta- | Haznauenue mporecca. Teope-
Ul MeTWI(DEHUIIKAp- | THYECKHE M TEXHOJIOTUYECKHE
1 OuHoNa. OCHOBBI IIpoliecca Jeruapara- K-5
MU MeTHII()SHUITKapOUHOMIA.
[IpyHnunuaneHas  TEXHOJOTHU-
YyecKasi cxeMa Ipolecca.
8 [Tpoueccol Tema 17 derunpupo- | Teopernyeckne OCHOBBI MPO-
NETUIpUpo- BaHHE STHIIOCH301a. 1ecca JeruIpupoBaHus 3TUI-
BaHUs 4 6ensona. TexHomoruueckoe I1K-5
oopmrnenne npouecca. [Tpume-
HEHHUE CTHUPOJIA.
9 [lepcriekTrBH Tema 18 Oxwucnu- MexaHusM W KaTaau3aTopbl
bIE tenbHast koHjeHcaus | OKM. IlepcnexktuBbl npakTuye-
HaIpaBJICHUs MeTaHa — HOBBIM MpO- | CKOM  peanu3auuu  Ipoliecca
B o0yactu 4 | mecc mepepaboTku OKM. TlpunnunuanbpHas TEXHO- [1K-5
OpPraHUYECKO IIPUPOJIHOTIO Ta3a. JOTHYEcKasl CcXeMa IOJy4YeHHs
ro CUHTE3a STHJIEHA KOMOMHHUPOBAaHHBIM
npoueccom OKM.

6. Cooeporcanue npakmuueckux 3auAmMuil

[enbto mpoBeneHus: NMPaKTUYECKUX 3aHATUN SBJIsieTCsl (OPMUPOBAHHUE 3HAHUM BBICTYII-
JIEHUI ¢ Hay4YHBIMHU JOKJIagaMH, oOpabaThiBaTh MOJy4YEHHBIE PE3yJbTaThl, (JOPMYIHPOBATH U
paspelarh 3a/J1a4yd, BO3HUKAIOIIME B XOJE BBIOJIHEHUS HAay4YHO-HCCIIEI0BAaTENbCKOW pabOTHI;
COCTaBJISITh OTYET O HAYYHBIX MCCIEAO0BAHUAX; MOIb30BAaTHC (PU3NKO-XUMUUYECKUMH METO/1aMU
YCTAHOBJICHHSI CTPOEHUSI OPTaHUYECKUX COCAMHEHUM.

HNnauka-
Ya TOPBI
Ne | Pa3zmen muc- TeMa JIeKIIMOHHOTO P
- Kpartkoe conep:xanue JOCTHIKe-
n/m | IUIIMHBI 3aHATHA
Chbl HUS KOM-
neTeH
5 ceMecTp
1 Beenenne Tema 1 OcHOBHBIC Pemenne 3agau. CocraBiaeHune
nokazarenu XTI MaTepuaibHOTO OanaHca.
2 N I1K-5
MarepuanbHblii 6a-
JIaHC.
2 Ucxonunie Tema 2 UcxomHble MeTonpl M TEXHOJIOTHS BBIIEIIC-
BEIIECTBA | | BelleCTBa Opranuye- | HUA napadMHOB U3 Ta30B U Hed- K-5
JUTSI TIpOTIeC- CKOI'0 CHHTE3a — Ia- TSHBIX (QPaAKIIHA.
COB OCHOBHO- papuHbI
ro opraHuye- 1 Tema 3 Ucxonursie TeopeTnyeckre M TEXHOJIOTHYE- 5
K-

CKOTo U Hed-

BCIIECCTBA OpraHuyvc-

CKHE OCHOBEI IIpoHecca MUpoJIin3a




TCXUMHNYC-
CKOT'O CUHTC-
3a

CKOT'0 CHHTE3a — OJle-
buHBI

npsIMOTOHHOTO OeH3uHa. [lpun-
OUOUaNbHas ~ TEXHOJIOTHYecKas
cXeMa mpouecca.

Tema 4 Ucxonusie
BEI[ECTBA OpraHuye-
CKOI'0 CHUHTE3a — apo-

TeopeTnyeckue M TEXHOJIOTMYe-
CKHME OCHOBBI IIpOLECCa TUAPOJE-
ankunupoBanus  ¢pakuun Ceg-Cg

0,5 [1K-5
MaTHYECKHE yIJIeBO- | MUpoOJiM3a MPSIMOTOHHOTO OeH3HU-
JIOpOJIbI Ha. [lpuHnunuanbHas TEXHOJO-

IrM4YEecKas cxema Ipolecca.

Tema 5 Ucxonubie Cunre3 yriaeBoaoponoB mno Pu-
BellleCTBA oprannye- | mepy-Tpommry. Xumusa u Teope-

0,5 | ckoro cuare3a — CO u | THUECKHE  OCHOBBI  TIpoIiecca. [IK-5
CUHTE3-Ta3 TexHounorus npouecca.

IIpoueccsl Tema 6 Onuromepu- Teopernueckue M TEXHOJIOIMYE-

OJIUTOMEPHU- 3alys HU3IIKX OJIe- CKHE€ OCHOBBI Ipoliecca OJIMroMe-

3aIuu 1 ¢unoB Ha hocodop- puzanuu nponwieHa. [TpuHiunu- K-5

HOKHCJIOTHBIX KaTa- allbHAsE TEXHOJOTMYECKas cxema
JM3aTopax npolecca.

[Tpoueccol Tema 7 N3omepu3a- TeopeTnyeckre M TEXHOJIOTHMYE-

n3oMepusa- s mapagpuHOB CKHE€ OCHOBBI IIpoliecca U30Mepu-

A05 051 1 3auMu H-nieHTaHa. [IpuHuunuane- TIK-5
Has  TEXHOJIOTWYECKas  cxema
npolecca.

[Ipoueccel Tema 8 AnkwiupoBa- | Teopernueckue M TEXHOJIOIHYE-

AIKWINPOBaH HUE apOMaTHUYECKUX CKHE€ OCHOBBI IIpolecca alKHJIN-

us 1 | yrneBonoponos poBaHusl  O€H30/1a  ATHJIEHOM. [K-5
[IpuHnunuaneHas TEXHOJIOTHYE-

CKas cxema Ipolecca.
Tema 9 AnkunupoBa- | Teopernueckue M TEXHOJIOTHYE-
HUE CIIUPTOB OJepU- | CKHe OCHOBBI Ipolecca alKUIIU-
1 | mamu poBaHMsI MeTaHOJa H300yTHIIe- [K-5
HoM. [lpuHIMnuanbHas TEXHOJO-
rHYecKas cxema Ipolecca.
6 cemectp

IIpoueccsl Tema 10 I'mppatauus | Teopernueckue M TEXHOJIOTHYE-

rupaTanyum- oJie(pMHOB CKHE€ OCHOBBI IIpollecca THApara-

Jeruapara- uu OyTuseH-

1005051 1 n3o0yTuIeHcoaepxkamein  pak- IK-5
uuu.  Haszmauenue  mporecca.
[IpyHuMnuaneHas TEXHOJIOTHYE-

CKas CXema Ipolecca.
Tema 11 [ernnpara- Teopernueckue M TEXHOJIOTHYE-
11 CIIUPTOB CKHE€ OCHOBBI IIpoliecca AeTuipa-
1 Taluu TpUMETHIIKapOUHOIIA. IK-5
[IpyHuMnuaneHas TEXHOJIOTHYE-
CKas CXema Ipolecca.
Tema 12 I'mppatauus | Ilpumenenne rimkonei. Teope-
1 okHcel oaepuHOB TUYECKHE U TEXHOJIOIMYECKHE OC- TK-5

HOBBI ITpoHecCa ruaparaiiiyu OKH-
CH OJTHIJICHA. HpI/IHI_[I/IHI/IaJIBHa}I




TCXHOJIOTHYCCKad CXEMa IpPoLeC-
ca.

7 [Tpomeccrr Tewma 13 I'ereporen- [IpuMeHeHne okwmceil o01ehUHOB.
OKHUCJICHUS HO-KaTaJIUTUYECKOE Teopernueckue M TEXHOJOTHYE-
SMOKCUIUPOBAHUE CKHME OCHOBBI ITpoliecca OKHCIIe- K-5
one(huHOB HUs STuieHa. [lpuHuunuaneHas
TEXHOJIOTMYECKasi cXeMa IpoLec-
ca.
Tema 14 Okucnenue [IpumeneHne ruiponepoKCUaIOB B
YII€BOAOPO/IOB B OopraHu4yeckoM cuHrese. Teope-
TUAPONIEPOKCHUIBI TUYECKHE U TEXHOJIOTMYECKHUE OC- K-5
HOBBI IIPOLIECCA OKUCJIEHUS ITUII-
6ensona. IlpuHnunuanbpHas Tex-
HOJIOTMYECKasl CXema Ipouecca.
Tema 15 'omorenno- | [IpuMeHeHHe OKHCH MPOIHIICHA.
KaTaJINTUYECKOE Teopernueckue M TEXHOJIOTHYE-
3MOKCUIUPOBAHUE CKHME OCHOBBI IIpoOliecca 3MOKCHU- K-5
osieuHOB nupoBaHusi nponuieHa [TIOb.
[IpuHuMnuanbHass TEXHOJOTHYe-
CKasl cXema Ipoliecca.
Tema 16 Jleruapara- Haznauenune mnponecca. Teopetu-
1us MeTHI(hEeHUIKap- | 4eckre U TeXHOJOTUYECKHE OCHO-
OouHoNa BBl IIpoliecca JAETUApATALNU Me- K-5
T eHUIKapOUHOMIA.
[IpuHuMnuanbHasE TEXHOJIOTHYe-
CKasl cXema Ipoliecca.
8 IIpoueccsl Tema 17 Jernapupo- | Teopernueckue oCHOBEI ITpoLecca
JETUIpUpOo- BaHHE THIOEH301a JeTUAPUPOBAHMS FTHIIOCH301a. K-5
BAaHUS TexHonornueckoe opopmieHue

npotecca. [Ipumenenue ctupoia.

7. Cooeprrcanue 1a00pamopHbIX 3aHAMUL

Lenbto mpoBeneHUs 1a0OPaTOPHBIX 3aHATHH sBJIseTCs (OPMHPOBAHUE HABHIKOB 00Opa-
OOTKU IMOJIy4YEHHBIX pe3yJIbTaTOB, IUIAHUPOBATh U MPOBOJUTH XMMUYECKHE SKCIIEPUMEHTHI, aHa-
JU3UPOBATh U MPEACTABIATh UX B BUJIE 3aKOHUYEHHBIX HayYHO-UCCIIEI0BATENbCKIX Pa3paboToK.

Ne | Pazpen nucuunimmasl | Ya- | Tema nadoparopHoro Kparkoe cogepika- Nuan-
n/n Chl 3aHATHA HHe KaTopbI
A0CTH-
KEeHUs
KOMIIe-
TeHIUH
5 cemecTp
1 | Beenenue 12 | JlaGopartopuslii mpaktu- | Pabora Nel Ilpoctas
KkyM «JlabopaTopHble | ImeperoHka
crnocoObl paznienienust | Pabora Ne2 Bakyywm- K-5
IPOAYKTOB PEAKLUW». | Hasg MeperoHka
Pabota Ne3 Pextucu-
KaIyst
2 | Ucxonmuble BelecTBa 6 Hccnenosarensckuil Pabora Ne4 Beinene-
TUIS TIPOLIECCOB npaktukyM «Kapbamuza- | Hue Boiciux napagu- | I1K-5

OCHOBHOT'O

Has genapaduHU3AIND)

HOB METOJOM KapOa-




OpPTraHUYecKoro u MUJIHOM aenapaduHu-
He(TeXUMHYECKOTO 3auu
CHHTE32
3 | Ucxonnbie BemecTBa 6 HccnenoBarensCkuii PaGora Ne5 Tlmponus
JUISL TIPOIIECCOB npaktukym «[lupomus | yrneBogoponos. Omn-
OCHOBHOT'O YIJIEBOJIOPONIOB. Biusi- | peneneHne  BIUSHUS K5
OpPTraHUyYecKoro u HUE MapaMeTpoB MpoLec- | MapaMeTpoB Ipoliecca
HE(PTEXUMHUIECKOTO ca Ha BBIXOJ MPOAYK- | Ha BBIXOJ MPOJYKTOB
CHHTE32 TOB).
4 | Mcxonnsie BellecTBa 12 UccnenoBarenbckuit Pabora Ne6 Tepmmue-
JUISL IIPOLIECCOB pakTUKyM «KpeKkuHI». | CKHM KPEKUHT
OCHOBHOT'O Pabora Ne7 Karanu- K5
OpPTraHUYecKoro u TUYECKUN KPEKUHT
HE(PTEXUMHUUECKOTO
CHHTE32
6 cemecTp
5 | IIpomecchl OKUCIICHHS 12 Hccnenosarensckuit Padora Ne8 Oxucine-
NpakTUKyM «OKHCIIeHHE | Hue 3THIOEH307a.
YIJIEBOIOPOJIOB B ruipo- | OmpeneneHue  BiIUs- K5
MEPOKCUIBI. HUSI TTapaMeTpPOB TIPO-
mecca Ha BBIXOJ TPO-
JTYKTOB
6 | [lepcnekTuBHBIC Ha- 12 Hccnenosarensckuii Pa6ora Ne9 Ilommok-
IpaBJICHHs B 00J1aCTH npakTUKyM «[loIrokcu- | cunmponuiInpoBaHue
OpPraHMYeCKOTO CHH- IpONMIMpOBaHKue apoM- | aHwinHa. Omnpenene- K5
Te3a THUYECKHX aMUHOB. Ma- | HM€ BIMSHHS Iapa-
HOMETpUYECKas ycTa- | METPOB Ipoliecca Ha
HOBKQ). BBIXO/T IPOJTYKTOB
7 | IlepcriekTuBHBIE Ha- 12 HccnenoBarenbckuii Pa6ota NelO ITomyue-
npaBieHUs B 0071acTH NpakTUKyM «CHHTE3 OK- | HUE TpeT-OyTHIIOBBIX
OpPraHUYecKOro CHUH- CUT€HATHBIX NpUcasok» | 3pupos ankunuposa- | IIK-5
Te3a HUEM CIHUpPTOB OJie-
bunamu
8. Camocmoamenvnasn paboma
Ne Nuauxaropsl
n/n Temel, BEIHOCHMBIE Yacobl ®opma CPC JOCTHKEHHUS
HA CAMOCTOSITEJILHYIO PadoTy
KOMIIeTeHIIUH
5 ceMecTp
1 | JIaGoparopHble cnocoObl pas3zaeneHus mnpo- | 14 [ToaroroBka k 1a0o-
JTYKTOB pEaKIMH paTopHbIM paboTam K5
u ohopmiIeHHE OT-
4ETOB
2 | Kapbamuanas nenapadunusanus 14 [ToaroroBka k 1a0o-
paTopHbIM paboTam K5
u ohopmiIeHHE OT-
4ETOB
3 | [luponu3z yraeBojoponoB. Bnusnue mapa- | 14 [ToaroroBka k 1abo-
METPOB IPOLIECCa Ha BBIXO MPOAYKTOB paTopHbIM paboTam K5
u ohopmieHue OT-
YEeTOB




4 | KpekuHr 14 [ToaroroBka k 1abo-
paTopHbIM paboTam K-5
u ohopmieHue oT-
YEeTOB
5 | CrpykTypa npou3BOACTB OCHOBHOI'O Opra- 14 [ToaroroBka k KoJ- K-5
HUYECKOT'O CUHTE3a nokBuymy Nel
6 | McxonHble BemecTBa AJisk IPOLECCOB OC- 14
IloxroroBka K KoJj-
HOBHOTO OPTaHMYECKOT0 U He(hTeXuMuye- ITK-5
JoKBUyMy No2
CKOT'O CHHTE3a
7 | [Iporeccrl onuroMmepu3anuu 1 amKUINpO- 14 [ToaroroBka K KoJI- K-5
BaHUS nokBuymy Ne3
8 | Ceipbe aJis POIIECCOB OCHOBHOT'O OpTaHU- 14 [ToaroroBka K Kpyr- K-5
YEeCKOT0 M He(TEXUMHUECKOT0 CHHTE3a oMy crouty Nel
9 | IIporuecchl anKUIMPOBaHUS 14 IToaroroBka K Kpyr- K-5
oMy croiry Ne2
6 cemecTp
10 | Oxucnenue yrieBogopoa0B B THAPOIIEPOK- 7 ITonroroBka k na6o-
CUIBI paTopHBIM paboTam K-5
U o(popMIICHHUE OT-
YEeTOB
11 | TlonuokcUnponuINPOBAHUE APOMTUUECKUX 7 ITonroroBka k n1a6o-
aMUHOB. MaHOMETpHYECKasl yCTaHOBKA paTopHBIM paboTam TK-5
U o(popMIICHHUE OT-
YEeTOB
12 | CuHTe3 OKCUTCHATHBIX MPUCATOK 8 ITonroroBka k na6o-
paTopHBIM paboTam TK-5
1 0OpMIIEHHE OT-
YEeTOB
13 | [Ipomeccel TuapaTAlK U IETHIPATAIIH 8 [ToaroroBka k KoJ- TK-5
J0KkBUyMy Ned
14 | TIpotecchl OKUCIEHUS 8 IloaroroBka kx xoiJI- K-5
J0KBHYMY No5
15 | [Ipomeccel THAPUPOBAHUS U JETUAPUPOBA- 8 [ToaroroBka k KoJ- TK-5
HUS JoKkBHyMY No6
16 | [Iporecchl rumpaTay-aeruapaTanum 8 [ToaroToBka K Kpyr- K5
somy ctoiry Ne3
8.1 Konmpons camocmoamensvnoi pabomaul
Ne Nuauxaropsl
TeMbl, BLIHOCHMbIE
n/n Yacsl ®opma KPC AOCTHKEHUS
Ha CAaMOCTOSITEJIbHYIO padoTy
KOMIIeTeHI[HH
5 cemecTp
1 | JIabGopaTopHble CHOCOOBI pa3ielieHus Mpo- 9 [Ipuem nabopatop-
JTYKTOB pEaKIuu HBIX padoT U mpo- I1K-5
BEpKa OTYETOB
2 | Kapbamuanas nemapaduamusanus 9 [Ipuem naboparop-
HBIX paldoT U Mpo- I1K-5
BEpKa OTYETOB
3 | Iluponu3 yraeBomopoaoB. BimsHue mnapa- 9 [Tpuem nabopatop-
METPOB TIpoIecca Ha BBIXO] IPOTYKTOB HBIX paboT H Mpo- ITK-5
BEpKa OTUETOB




4 | Kpexunr 9 [Tpuem naboparop-
HBIX paboT U Ipo- I1K-5
BEpKa OTUETOB
5 | CrpykTypa npou3BOACTB OCHOBHOI'O Opra- 9 [Ipuem kosnokBuy- K-5
HUYECKOTO CHHTE3a Ma
6 | Mcxoanble BeniecTBa Ajsl MPOLECCOB OC- 9 TTpHeM KOJLIOKBY-
HOBHOT'O OPraHMYECKOT0 U HehTeXuMuie- v ITK-5
CKOT'O CHHTE3a
7 | Ilpoueccsl oauroMepusauu 1 aaKuiaupo- 9 [Ipuem kosnokBuy- K-5
BaHUS Ma
8 | CoIpbe asst mpo1eccoB OCHOBHOTO OpPraHu- 9 OuennBanue yya-
YECKOT0 U He(hTEXMMHYECKOTO CHTE3a CTHS B KPYTJIOM CTO- IIK-5
e
9 | IIporecchl aKUINPOBAHUS 9 OuenuBanue yva-
CTHS B KPYIJIOM CTO- ITK-5
e
6 cemecTp
10 | OkuciieHne yriieBOAOPOJIOB B THAPOTICPOK- 13 [Tpuem maboparop-
CUIBI HBIX paboT U Ipo- I1K-5
BEPKa OTYETOB
11 | TlonuokcUNpONUINPOBAHUE APOMTUUECKUX 13 [Ipuem naboparop-
aMUHOB. MaHOMETpHYECKash yCTaHOBKA HBIX paboT U Ipo- I1K-5
BEPKa OTYETOB
12 | CuHTE3 OKCUTECHATHBIX IPHCATOK 13 [Ipuem nabopatop-
HBIX paboT U Ipo- I1K-5
BEPKa OTYETOB
13 | [Ipomeccel TuapaTAK U IETHIPATAIIH 13 [Tpuem KoJTOKBHY- TK-5
Ma
14 | TIpotecchl OKUCTIEHUS 13 [Tpuem KOIOKBHY- K-5
Ma
15 | IIpouecchl ruAprUpOBaHUs U JETUIPUPOBA- 13 [Ipuem komoKBHY- K-5
HUS Ma
16 | [Iporecch rumpaTay-aeruapaTanum 12 OneHuBaHue yda-
CTHS B KPYTJIOM CTO- I1K-5
e

9. HcnoJab30BaHue PeiliTHHIOBOI CHCTEMbI OLEHKH 3HAHMIT
[Ipu oreHke pe3ynbTaToOB AEATENBHOCTH O0YUYaAIOLIUXCSl B paMKaX JAUCHUIIIMHBI «XUMUS
Y TEXHOJIOTHSI OCHOBHOTO OPraHUYECKOro U He(PTEeXMMUYECKOTO CUHTE3a» UCIOJb3yeTCs] PEeUTHH-
ropasi cuctema. PeliTuHroBas oreHka (popMHpyeTcsi HA OCHOBAaHMH TEKYILEro ¥ MPOMEXYTOUHO-
ro KOHTpoJid. MakcuManbHOE 1 MUHUMAIbHOE KOJMYECTBO OAJIJIOB MO pa3IUYHbIM BHUJIaM y4yeo-
HO# paboTel onrcano B «IlonoxeHnn o 6AITEHO-PEUTHHTOBON CHCTEME OIIEHKH 3HAHUM CTY/ICH-
TOB U obecrieueHns kayectBa yueOHoro nporeccay @I'bOY BO «kKHUTVY ».

OueHuBaroume MEPONPUATUS Kon-Bo - barer

min [ max

5 cemecTp

JlabopaTopHas pabota 7 14 32

KostoxkBuym 3 18 28

Kpyrasriit cron 2 24 40

UTOI'O 60 100

6 cemecTp

JlabopaTopHas pabora 3 \ 9 \ 15




KomnokBuym

3 18 30
Kpyrasiii cron 1 9 15
OK3amMeH 1 24 40
HUTOI'O 60 100

10. OueHo4HblIe cpeACTBA IJIsl TEKYIero KOHTPOJIS yCIleBaeMOCTH, IPOMEKYTOYHOMH

ATTECTAllMHU IO UTOraM OCBOCHHUA TUCHHUIIIIMHBI

OueHouHbIe CpEeACTBa JJIA MPOBEACHUSI TEKYIIETO KOHTPOJS YCIIEBAEMOCTH, MPOMEXKY-
TOYHOM aTTecTanuu o0y4YaronuXCcs U UTOTOBOM (TOCYTapCTBEHHON MTOrOBOM) aTTECTAIlMH pas3-
pabaThIBalOTCS COIVIACHO IMOJIOKEHHIO 0 DOHJaX OIEHOYHBIX CPEACTB, PACCMATPUBAIOTCS Kak

cocTaBHas 4acTh pabovel mporpaMMbl U O(hOPMIISIOTCS OTIEIBHBIM JJOKYMEHTOM.




11. NHhopMaLMOHHO-MeTOANYECKOe 06ecrneyeHme AUCLUMNINHDI

11.1 OcHoBHasa nuTepaTypa

Mpn n3ydeHnn gucumnanidel 61.B.4B.02.01 Xumua n TeXHONOrMa OCHOBHOIO OpraHu-
YECKOro ¥ He(PTEXMMWYECKOrO CUHTE3a B KayeCTBe OCHOBHbIX WMCTOYHMKOB WHQOpMauun pe-

KOMEHAYEeTCS UCMO/b30BaTb CNeAytoLLyH0 NuTepaTtypy:
OCHOBHble UCTOUYHNKM UH(hopMauun

Kon-Bo 3K3.

MoTexuH, B. M. XnumMusi n TeXHONOTUS YrNeBoaopoaHbIX rasoB 1 SbC «YHueepcuTeTcKas 616-

ra3oBOro KoHfeHcara : y4ebHuK : B 2 yactax / B. M. MoTexuH ;
CaHKT-IMeTepOyprckuii rocyfapCTBEHHbIN TEXHONOMMYECKINI
NHCTUTYT (TEXHUYECKNI YHMBEPCUTET). — CaHKT-IeTepbypr .
Xummnsgar, 2020. - 561 c. : un. - Pexkum focTyna: no noArnucke.
- URL: https://biblioclub.ru/index.php?page=book&id=599146-
Bubnuorp.: c. 551. - ISBN 978-5-93808-354-7. - TeKCT : aneK-

TPOHHBIN.

MoTexuH, B. M. OCHOBbI TEOPUU XMMUYECKUX MPOLIECCOB TEX-
HOOrMM OPraHNYecKMX BeLLEeCTB N HedpTenepepaboTKM : yueb-
HWK ans By308B / B. M. ToTexuH, B. B. NoTexuH. — CaHKT-
Metepbypr : XMUMUIAAT, 2020. — 943 ¢. — ISBN 978-5-
93808-287-8. — TeKCT : 3NeKTPOHHbIN // DNeKTPOHHO-
onbnmoteyHas cuctema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/67346.html — Pexxum goctyna: ans

aBTOPM3UNP. NMONb3oBaTeNel

TexHOM0rMs MOHOMEPOB A1 CUHTETUYECKMX KayUyKoB 0OLLEro
HasHaueHus: Mocobue / Jnakymosuy A.I". - CI6:Mpodeccus,

2016. - 224 c.

Monos.a, /1. M. TexHoNnorns opraHN4ecknx BeLecTs. 4.2 . yyeb-
Hoe noco6wue / /1. M. Monosa. — CaHkT-MeTepbypr : CaHKT-
MeTepOyprckuin rocyaapCTBeHHbIN YHUBEPCUTET NPOMbILLIEH-
HbIX TEXHONOMMIA 1 an3aiiHa, 2019. — 65 ¢. — TeKCT : anek-
TPOHHBbIN // SneKTPOHHO-6MbnMoTeuHas cuctema IPR BOOKS
[caiiT]. —URL.: https://www.iprbookshop.ru/102573.html —
Pexxum goctyna: Ans aBTopuaup. nonb3osateneit. - DOL:

https://doi.org/10.23682/102573

XnMunyeckas TeEXHONOrUs OpraHNYecKnx BeLLEeCTB : y4ebHoe no-
cobue : [16+] / T. H. CobaukuHa, E. C. MNeTposa,

tO. b. bapaHoBa [1 ap.] ; MUHMUCTEPCTBO 06pa30BaHNSA U HayKu
Poccun, KazaHCKMI HauMOoHasbHBIN UccnefoBaTe/lbCKUii TeXHO-
NOrNYecKunin yHneepcuteT. - KasaHb : KazaHCKUIA Hay4HO-
nccnefoBaTelbCKUi TeXHonornyeckmin yumsepenteT (KHATY),
2018. - 80 c. : un. - Pexxnm foctyna: no nognucke. - URL:
https://biblioclub.ru/mdex.php?page=book&id=500955 - Bu6-
nvorp.: ¢. 78. - ISBN 978-5-7882-2366-7. — TeKCT : 3/1eKTPOH-

HbIA.

XUMUSA OpraHNYecKmX BeLLECTB : y4ebHoe nocobue : [16+] /

P. P. PaxmatynnuH, V. B. LiuByHuHa, Y. b. MepaBesesa,

H. 3. MuHranees ; KazaHCKWIA HaUMOHa/IbHBIA 1CCneaoBaTesb-
CKWIA TEXHONIOTNYECKNIA YHUBepcUTeT. — KasaHb | KasaHCKui
Hay4YHO-MCCejoBaTe/IbCKNA TEXHOMOMMYECKUIA YHNBEPCUTET
(KHNTY), 2018. - 100 c. : un. - Pexkum JOCTYyna: ro MOAMMCKe.
- URL: https://biblioclub.ru/index.php?pase=book&id=500957 -
Bubnuorp.: c. 96. - ISBN 978-5-7882-2375-9. - TeKCT . anek-

TPOHHBIMA.

NINOTeKa OHNaH»
https://biblioclub.ru/index.php7p
age=book&id=599146 OocTyn
¢ Nto6oV TOUKN VIHTEpHET no-
cne peructpaunn IP-agpeca
HXTW

3BC «IPRbook»
https://www.iprbookshop.ru/67
346.html

[ocTyn ¢ o601 Toukn NH-
TepHeT nocne peructpauum IP-
agpeca HXTU

25 3K3. B 6nbn.ota. YJIML

3BbC «IPRbook»
https://www.iprbookshop.ru/10
2573.html

[ocTyn ¢ nto6oi Toukn NH-
TEepPHEeT nocne perncrpavmm IP-
agpeca HXTW

3BbC «YHuBepcuteTckas 6mo-
NNOTeKa OHNarH»
https://biblioclub.ru/index.php7p
age=book&id=500955

JocTyn ¢ nto6oi Toukn NH-
TepHeT nocne pernctpaunn IP-
agpeca HXTU

3BbC «YHuBepcuteTcKas 6mob-
NINOTEKa OHNaH»
https://biblioclub.ru/index.php7p
age=book&id=500957

[ocTyn ¢ no6oii Toukn NH-
TEepPHeT nocne peructpaunn 1P-
agpeca HXTU


https://biblioclub.ru/index.php
https://biblioclub.ru/index.php7p
https://www.iprbookshop.ru/67346.html
https://www.iprbookshop.ru/67
https://www.iprbookshop.ru/102573.html
https://doi.org/10.23682/102573
https://biblioclub.ru/mdex.php
https://biblioclub.ru/index.php7p
https://biblioclub.ru/index.php?pase=book&id=500957
https://biblioclub.ru/index.php7p

11.2 lononHnTeNnbHaa nutepatypa

[onoHNTeNbHbIE UCTOYHUKU MH(opMaLLnK
XUMUS U TEXHONIOTUA MOHOMEPOB : NPaKTUKyM : [16+] /
P. A. AxmegbsaHoBa, A. M. PaxvatynnuHa, [. B. BeCKpoBHbIN [1
ap.] ; KazaHCKuii HauyoHasbHbIA UCCNeoBaTeIbCKNiA TEXHOSO-
rMYecKnii yHuBepcuTeT. - KasaHb : KazaHCKuUiA Hay4HO-
nccnefoBaTelbCKuin TexHonornyeckuin yumeepentet (KHUTY),
2017. - 80 c. : un. - Pexkmm goctyna: no nognucke. - URL:
https://biblioclub.ru/index.php?page=book&id=500958 - bn6nu-
orp.: ¢. 77. - ISBN 978-5-7882-2258-5. - TeKCT : 3/IEKTPOHHbIN.
ANKNIMPOBaHMe apoOMaTUYECKMX YT/IEBOAOPOLAOB /
®. P. lapwesa, P. P. MycuH, C. 0. Kapnayes [1 gp.]. - KasaHb :
Ka3aHCKWin Hay4HO-MCCnea0BaTeNbCKNA TEXHONOMMUYECKUIA YHN-
BepcuTeT (KHUTY), 2016. - 104 c. : cxem., Tabn., un. - Pexxum
fgocTtyna: no nognucke. - URL:
https://biblioclub.ru/index.php?page=book&id=500444-616511-
orp. B KH. - ISBN 978-5-7882-2091-8. - TeKCT . 3/IEKTPOHHbIN.

11.3 ONeKTPOHHbIE UCTOYHUKN UH(opMaLun

Kon-Bo 3Ks.
JBC «YHuBepcuteTckaa 6mo-
NNOTeKa OHNanH»
https://biblioclub.ru/index.php?
page=book&id=500958
[ocTyn ¢ no6oi Toukn UH-
TEpHET Noc/e perncrpayun
IP-agpeca HXTW

3BC «YHuBepcuTeTCcKas bmo-
NINOTEKa OHNaH»
httns://biblioclub.ru/index.phD?
page=book&id=500444
[ocTyn ¢ no6oi Toukn VH-
TEpPHET Nocne perucrpaunm
IP-agpeca HXTU

Mpu n3yyeHun gucumnnudsl 61.B.AB.02.01 XuMnsa n TeXHONOTMA OCHOBHOIO OpraHu-
YeCKOro M He(hTeEXMMNYECKOrO CMHTe3a PEKOMEHAYETCA UCMO/b30BaHME 3/IEKTPOHHbIX UCTOY-

HNKOB MH(hopMaLnn:

1 9bC YHuBepcuteTcKas 6MbnmMoTeKa oHNainH — Pexkum goctyna: http://biblioclub.ru
2. 3BC «IPRbook» - Pexxum poctyna: http://www.iprbookshop.ru
3. defepasibHbIA NopTan «Poccuiickoe 06pa3oBaHue» [DNEeKTPOHHbIA pecypc]. - Pexxum

pocrtyna: http:/www.edu.ru/, cBO60AHbIN.

4. defiepanbHbIii LEHTP MHAOPMALMOHHO-06Pa30BaTe bHbIA Pecypc [NeKTPOHHbIN pe-

cypc]. - Pexxum goctyna: http:/wwwe.fcior.edu.ru/, cBO60AHbBIN.

5. WHdopmaumoHHas cuctema «EfnMHOe OkHO pocTyna K 06pa3oBaresibHbIM pecypcamy»
[GnekTpoHHbIN pecypc]. - Pexxum goctyna: http:/www.window.edu.ru/, CBOGOAHBIIA.

11.4 CoBpeMeHHble NpodeccnoHasibHble 6asbl JaHHbIX ¥ UH(POPMAaLUWOHHbIE crpa-

BOYHbIE CUCTEMBbI

1. Bbasa faHHbiXx PubChem [OnekTpoHHbIA pecypc]. - Pexum pgoctyna:

http:/www.pubchem.ncbi.nlm.nih.gov/, cBO60AHbIN.

2. basza pgaHHbIx NIST Chemistry WebBook [3neKTpoHHbI pecypc]. - Pexum fgoctyna:

http:/www.webbook.nist.gov/chemistry/, cBO60AHbIA.

CornacoBaHo:

3aB. 0TAe/IoM B.A. Tapacosa

no 6mbnnoTe4YHOMYy
06CNy>XMBaHUIO


https://biblioclub.ru/index.php
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http:/www.webbook.nist.gov/chemistry/

12. MaTepuajbHO-TEXHHYECKOE o0ecnedeHue JUCHUILTHHBI

Peanu3zamus yueOHOM mUCIUTIIMHBI TpeOyeT Hamuuus ydeOHoro kaduneta 402 «MHTe-
PAKTUBHBIN JICKIIHOHHBIN 3a1», B TOM YHCIIE:
Cucremnslit 6510k - Core 2 Duo E7400-Midi ATX 350;
Mounutop — Acer V193WAb WIDE 19"
[TpoexTop — Epson EMP-X5;
MoOWIIbHBIN PYJIOHHBINA SKpaH Ha MITAaTUBE;
Beixon B Marepuer — mogem De-Link DWA 110;
Ha6op narnsiinelil mocoOuit mo 060pyI0BaHUIO 3aBOJJOB XUMUYECKOW MTPOMBIIIJICHHOCTH;
CTOJIBI-TIapTHI.

Peanu3zanus yaeOHOM aAucUIUIMHBI TpeOyeT Hamuuus tadboparopuu 112 «JlabopaTopun
XAMHYECKUX CHHTE30B)

Jlabopamopnas meodensp:

BBITSDKHOM 1miKad, cToi 11t BecoB CB-01, cremnaxk uisi XMMHUYECKOUN MOCY/IbI, CTEIIAX IS XH-
MUYECKHX PEaKTUBOB, CTOJIbI TAOOPATOPHBIE, OCTPOBHBIE TAOOPATOPHBIE CTOJBI, JIA0OpATOPHBIE
CTOJIBI-TYMOBI, JJaOOpaTOpHAs CTOJ-MOIKa, mKad s TOKYMEHTAlUH, Ka( MeTaJUIMYECKUH.

Qowenadopamopnoe 0060pydosarnue:
muctusitop -4, pH-metp HI 2215, Becwsr nabopatopusie AJ-320 CE, konbonarpesarens UT-
4120, neusr myenbHast, Tepmoctatr HT 30-M1 JULABO Gmbx,
xonoaunsHuk Candy TSA 5143W, nab6oparopusiii xpomatorpad JIXM-80, AL — 6 kanansHOE,
Tepmolkad, IepeMennBaroIiee yCTPOUCTBO ¢ PeryaIupoBaHrueM 4acToThl BpameHus [TYB2,
MaruuTHas Memanka MM-5, uamepurens-perymnsarop temmeparypsl TPM-1 ¢ mpeobpa3zoBarenem
tepmoaekTpuueckum XA TIIK 184-00, renepatop Bojmopoaa I'BU-6, mukponacoc, kppocTtaT
yIIeKUCIOTHBIN, BUucko3uMeTpsl BITK-2, BITXK-4, MonocTaT n1abopatopHbIi,

Cneyuanu3upoeannsle yCman08KU U CHeHObl:

- naboparopHas ycraHoBka «[Iuposu3 yrieBogopo10B», BKIIOYAOIIAs: PEaKTop-
MUPOJIU3EP MPOTOUHBIH, TeYb TpyOUaTas ¢ peryiasitopoM temmnepatypsl TPM-1, Hacoc po3arop,
KOHJIEHCATOp 2-X XOJ0BOW, TPUEMHUKH, CUETUUK ra3a;

- nabopatopHas yctaHOBKa «Jleruaparaiiys CIUpTOBY, BKIIOYAIOIIas: peakTop KaTaiu-
TUYECKUH MPOTOYHBIN, JO3UPYIOIIEe YCTPOICTBO, TIEUb TpyOUaTas C peryasTopoM TeMIIepaTyphl
TPM-1, X0noAWJIBHUK POTOYHBIN BOASHOM, YTIIEKUCIOTHBIA KOHIEHCATOP, IPUEMHUKH, CUET-
YUK rasa;

- naboparopHas ycraHoBKa «KaTtaauTHueckuii KpeKHHT yrIIeBOAOPOI0BY, BKIIOYAIOIIAS:
pEeaKTop KaTAIUTUYECKUH TMPOTOYHBIN, JO3UPYIOIIEe YCTPOICTBO, IIeUb TpyOUuaTas ¢ peryisTo-
poM Temneparypsl TPM-1, X0n0AWIBHUK NPOTOYHBIN BOASIHOM, YIIIEKUCIOTHBIN KOHJIEHCATOD,
MIPUEMHUKH, CUETUUK ra3a;

- naboparopHas yctaHOBKa «OKuakodazHble XUMUYECKUE CUHTE3bI», BKIIOYAIOIIas: Ja-
OOpaTOpHBIN PEaKTOP-CMECUTEIND, IEPEMEITUBAIOIIEEe YCTPOMCTBO C PETYINPOBAHUEM YaCTOTHI
BpallleHUs] MEMIATKU, J03aTOpP, TEPMOCTAT HUPKYISIUOHHBIN, OOpaTHBIN XOIOAUIBHUK, TPOOO-
OTOOpHHUK.

Paodouue mecma:

- QHAJIUTUYECKOE OIpeNeleHHe KOHIEHTPAluu (PYHKIMOHAIBHBIX TPYII OPraHHYeCKUX
COCTMHEHUI TUTPOMETPUIECKIM METO/IOM (IUIIETKH, OIOPETKH, TabopaTopHas Mocyaa);

- OIpeJeNieHne BA3KOCTH He(DTEPOIYKTOB U OPTraHUYECKUX BEIIECTB (BUCKO3UMETPHI
BIDX-2, Tepmocrar);

- ompefeNeHue TeMIEepaTypbl MOMYTHEHHS HE(TENPOAYKTOB METOAOM «XOJOIHOTO
CTEpXKHS (KPHOCTAT, CIISIUAIU3UPOBAHHOE Tab0OpaTOpHOE 00OPYIOBAHHUE);

- Xpomatorpaduueckoe OmpeaesieHne KOHIICHTPAI[MH CTUPOJa B PEAKIIMOHHON CMecu
(xpomarorpad JIXM-80 (merextop ITMJI), ALIII, xomoHka HacamouyHasi, TEHEPaTOp BOAOPOJA
['BY-6, ra30BbIil 6a/UI0H — TeNUi, BCIOMOTATEIbHBIC TIPUHAICKHOCTH );




- Xxpomatorpaduueckoe Ompe[eieHHe aHWINHA B PEaKIUOHHOW cMmecHu (Xpomarorpad
JIXM-80 (merexrop ITMJI), ALII, komonka HacamouHas, renepatop Bogopoaa ['BU-6, razoBeblil
0aJIJIOH — reNnid, BCOMOTaTeIbHbIC TPUHAITICKHOCTH);

- Xpomarorpadudeckoe OnpeaeIeHne KOHIIEHTPAIMA OKUCH MPOIHIIICHA ¥ TIPOITUICHTIIH-
KoJIi B peakiuoHHOW cmecu (xpomarorpad JIXM-80 (merextop ITNI), ALII, kononka Haca-
JouHasi, TeHepaTop Bogopoaa ['BU-6, ra3oBsiii 6a/UI0H — Teluil, BCIOMOTaTeIbHBIC MPUHAIICHK-
HOCTH);

- OIpeJIeNICHHe aKTUBHOCTH HOHOB Bojiopoaa (pH-metp HI 2215, HabGop 3nexkTpo10B);

- TOTEHIIMOMETPHUYECKOE TUTPOBAHHE - OINpENEeICHUE MICTOYHOrO YKcia B MOTOPHBIX
macnax (pH-metp HI 2215, nabop smekTpoaoB);

- MOTEHIIUOMETPUYECKOE TUTPOBAHKE - ONPECIICHHIE IETOYHOTO YUCIIa B TIPOCTHIX 10~
mdupax okucu npormiena (pH-merp HI 2215, mabop 31ekTpo10B);

- OIpeJIelICHHe aKTUBHOCTHU M KOHIIEHTparuu noHoB: H+, Li+, Na+, K+, NH4+, Ag+, X+,
NO3-, ClO4-, F-, Cl-, Br-, I, CN-, SCN-, Ca++, Ba++, Mg++, (Ca+Mg)++, Pb++, Cd++, Cu++,
Hg++, X++, CO3--, S-- (pH-metp HI 2215, Habop 31eKTpoa0B)

- Ompe/eieHne BA3KOCTH OPraHMYECKUX COSAMHEHUHN /MM CMecel (TepMocCTar, BHCKO-
3UMETPBHI).

13. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
B nporecce mpoBeneHuUs ayIUTOPHBIX 3aHATHH MPUMCHSIOTCS CICAYIOIIHe o0pa3oBa-
TEJIbHBIE TEXHOJOTHH 00yUueHHsI (B MHTEPAKTHBHBIX (hopMax):

Paznen Bun 3ansaTus WuTepakTuBHas Gopma Yacsl

Hcxonuble BelecTna AJisi IPOLIECCOB
OCHOBHOT'O OPTaHMYECKOTO U HedTe-
JlexuunonHoe 3a-
XUMHYECKOr0 CHHTE3a Jlexus-0Oecena 8
HSTHE
[lepcnekTBHBIC HAMPABIICHUS B 00-
JIACTU OPTaHUYECKOTO CUHTE3a

Ncxonnble BemecTa AJ1si IPOLIECCOB

OCHOBHOT'O OPTaHUYECKOro U HedTe- 3aiuTa OT4ETOB I10 Ja-
JIaGopatopHoe

XUMUYECKOTO CHUHTE3a SAHSITHC O6opaTopHBIM padoTam, 16

IIpoueccs! ankuaupoBaHus KPYTJIBIA CTO

ITpoueccol okHCIeHUs

Ncxonnbie BemecTa AJisi IpOLIECCOB
OCHOBHOT'O OPTaHUYECKOro U HedTe-
XUMHUYECKOT0 CHHTE3a

IIpoueccsl omMromepu3annuu
IIpoueccs! n3oMepusanuu

IIpoueccs! ankuaupoBaHus [IpakTueckoe Crava KOJJIOKBUYMOB, 4
IIpoueccs! ruaparannum- 3aHATHE KPYTJIBI CTO
JleruipaTalnnun

[Ipouecchl okHuCIeHUS

IIpoueccs! neruapupoBaHus
[lepcriekTHBHBIE HaMpaBiIeHUs B 00-
JIACTH OPraHNYeCKOro CUHTE3a




