MUWHUCTEPCTBO HayKM U BbICLLEr0 06pa3oBaHNs Poccuiickoit degepalmm
HVXXHEKAMCKUIA XMMUKO-TEXHOMOMMYECKNIA UHCTUTYT (rnnan)
(hefiepanibHOro rocyAapcTBEHHOMO GHOMKETHOr0 06Pa30BaTENILHOIO YUPEXAEHUS
BbICLUEr0 06pa3oBaHms
«KasaHCKMit HaUMOHa N bHbIA UcCNe0BaTeNbCKUA TEXHOMNOMMYECKNIA YHUBEPCUTET»
(HXTW ©I'bOY BO «KHUTY»)

Mo gucumnnnHe 51.B./1B.02.02 NepBurYHbIe NpoLecchl HepTeL00bI4m
HanpasneHne NoAroToBKM 18.03.01 «Xumunyeckas TEXHOMOTUA»
Mpodub NOAroTOBKM «XMMUYECKas TeEXHOMOTUA MPUPOLHbLIX 3HEProHoCUTeNel 1

YIrNepofHbIX MaTepuanos»
Keannurkaumsa BbIMyCKHNKA BAKAJIABP

dopma 06y4eHus OYHO-3A0OUYHAA
®akynbTeT TexHONornyeckunin
Kadepa-paspaboTumk
paboyeli nporpammbl «HemTeXMMNYECKOr0o CUHTE3a»
Kypc 3
CemecTp 5,6
5 cemecTtp 6 cemecTp
3ayeTHble 3ayeTHble
Hacel eaVHULbI Hace! eMHNLbI
Nekunn 18 0,5 18 0,5
JlabopaTopHble 3aHATUA 18 0,5 36 |
MpakTnyeckme 3aHATHA 9 0,25 9 0,25
CamocTosTenbHas paboTta 126 3,5 o4 15
KOHTpO/b caMocTosTe/TbHOM 81 2,25 90 2,5
paboThl
Bcero 216 6 288 8
Popwma aTrectauy (Hach Ha 3ayeT C OLEeHKON Jk3ameH (45)
KOHTPO/Ib)

HwxHekamck 2021



Paboyas nporpamma cocTaB/ieHa ¢ y4yeToM TpeboBaHnin denepasibHOro ro-
Cy[apCTBEHHOro 06pa3oBaTe/IbHOro CTaHAapTa BbICLLEro obpasoBaHuss Ne922 ot
07.08.2020
Nno HanpasNeHUIO: 18.03.01 «XnmMunyeckas TeXHONOIUA»

Mo NPogUIIO: «XUMMUYecKasa TeEXHOIOrMA NPUPOAHbLIX 3HEeProHOCUTENen U yr-
NepoaHbIX MaTepnanos»

Ha OCHOBaHWKM y4ebHOro njaaHa obyvatowmxcs 2021 r.

Pa3paboTunK nNporpammsi:
CT. Npenojasartesb H./. Mu@Taxosa

Paboyas nporpamma pacCMOTpeHa 1 ofobpeHa Ha 3acefaHnn Kapenpbl HXC,
NPOTOKON OT. 20QM. Ne

3aB. Kathegpon HXC T.6. MuHuranves



1. Ilenu oceoenusn oucyuniunot
Hemsmu ocBoenus aqucuuiuinabl 51.B./JIB.02.02 [TepBuuHble mpoliecchl HE(TEI00bIUH SIB-
JSIOTCSI:
a) hopMUpOBaHME 3HAHUH O pa3pabOTKe HEPTIHBIX MECTOPOKICHUM;
0) ¢opmupoBaHre 3HaHMI 00 OCHOBHBIX METOAaX MHTeHcH(pukauuu HedreoTnaun Hed-
TSIHBIX MECTOPOKICHHIM.

2. Mecmo oucyunnunvt ¢ cmpykmype OIl BO

Juctumuaa b1.B.JIB.02.02 TTepBudHbIe mporecchl HeTe100bIYU OTHOCHTCS K 110 BBI-
6opy gactu OOII u popmupyer y 6akanaBpoB 1mo HampaieHuo moarotToBku 18.03.01 «Xumu-
YyecKasi TEXHOJIOTHs HabOp 3HAHWH, YMEHUH, HABBIKOB M KOMITETCHIIUH.

s ycnemHoro ocBoenus aucuuruabl b1.B.J1B.02.02 TlepBuunbie mporecchl HedTe-
noObruu OakanaBpa mo HarpasieHuto moarotoBku 18.03.01 «XuMuueckas TEXHOJIOTHUS JOJHKECH
OCBOUTb MaTepua NPeALECTBYIOIUX TUCHUIIINH:

a) 51.0.17 O0mas xumus

0) 51.0.19 Opranunueckas XuMust

B) 51.0.20 AHanutuueckas XuMHs

r) 51.0.21 ®usnueckas xumus

1) b1.0.25 Teopus XuMHUKO-TEXHOJOTUYECKUX MTPOLIECCOB

e) 51.0.29 O6mas xuMu4eckasi TEXHOJIOTHS

%) b1.0.32 Ilpouecch! u anmnaparbl XUMUYECKUX TPOU3BOICTB

Hucoummaa b1.B.J1B.02.02 TlepBuyHbIe TpOIecchl HEPTSAOOBIYH SBIISICTCS MPEIIISCT-
BYIOILIEH U HEOOXOMMa ISl YCIIEIIHOTO YCBOEGHUS MOCAEAYOUINX JUCITUIUINH:

a) b1.B.05 OGopymoBaHue 3aBOJJOB OCHOBHOTO OPTraHUYECKOTO M HE(TEXHUMHYECKOTO
CUHTE3a

6) 51.B.07 OcHOBBI IPOEKTHPOBAHUS XUMUYECKUX TIPOU3BOJICTB

3HaHwus, Moy4eHHble pu u3ydeHnn nqucuuiuimasl b1.B.J1B.02.02 TlepBuyHbIe Tpomecch
He(Te0O0BIYM MOTYT ObITh UCIIOJIB30BAaHbI TP MPOXOKACHUU CIEAYIOIINX BUAOB MIPAKTUK: yueo-
HOM, TTPOM3BOJICTBEHHOW W BBIMOJIHEHUH BBITYCKHBIX KBATM(PHUKAIMOHHBIX PabOT MO Hampaslie-
auro noaroToBku 18.03.01 «XuMuueckast TEXHOJIOTHS.

3. Komnemenyuu obyuarowezocs, gpopmupyemovie 8 pe3ynbmanie 0C60€HUA OUCUUN-
JIUHDBL

Kox n HanMeHOBaHWE KOMITETEHIINU ¥ MHIMKATOPA JOCTHKEHHSI KOMIETSHIIUT

IIK-5 CriocoOeH K MPOBEECHUI0 HAyYHO-UCCIIEIOBATEILCKUX PabOT B 00JaCTH HEPTEXH-
MHUYECKOTO CHHTE3a

IIK-5.1 3Haer xuMHI0 He(TH U TEXHOJOTHIO HEPTEXMMUYECKOTO CHHTE3a, HOBEHIIINE
JOCTMDKEHUS B OTOHM 007acTH HayKW M TEXHUKH, HCTOPUIO Pa3BUTHS KOHKPETHOW HAYYHOU TIpO-
OJIeMBI; COBPEMEHHBIE METOJIbI HCCIICIOBAHUS U CPEICTB UCCIICAOBAHUS CBOWCTB U CTPYKTYpP Op-
TaHWYECKHX BEIIECTB; OCHOBHBIC TIOMCKOBBIE CUCTEMBI ISl PA0OTHI ¢ HAYYHO-TEXHUYECKOW WH-
dbopmarueit

ITK-5.2 YMeeT oCyIIecTBIIATh TOUCK, 00pabOTKy, aHaIW3 M CHCTEMATH3aIHI0 HAYYHO-
TEXHUYIECKOH MHPOPMAIINHU TI0 TeME MCCIEeI0BaHNUs; (DOPMYIHPOBATH LENN U 3a/1a4H UCCIIEI0Ba-
HUS; ONpPENeNiaTh OOBEKT W TPEIMET HCCIEAOBAaHUS, MPOBOJUTH O0OOCHOBAaHUE AaKTYaJlbHOCTH
BbIOpaHHOW TEMBI U XapaKTEPUCTHUKU COBPEMEHHOT'O COCTOSHUS M3y4aeMoil mpobiieMbl; oOpaba-
TBIBATh MOJTyYCHHBIC PE3yIbTATHI, IJIAHUPOBAThH U MPOBOJANUTH XMMHUYECKHE SKCIIEPUMEHTHI, aHa-
JM3UPOBATh U MPEJCTABIATh X B BUJIC 3aKOHUYCHHBIX HAYYHO-HUCCIIEAOBATEILCKUX Pa3paboToK;
dopMynmupoBaTh W paspemarh 3aJavyd, BO3HUKAIONIME B XOJAE BBIIOJHEHHUS HAy4HO-
HCCIIEIOBATEIHCKON paboThl; BEIOMPATh HEOOXOAUMBIE METOIBI MCCIICAOBAHMS, HCXOS U3 3a1a4
KOHKPETHOTO WCCIICIOBAHMS; COCTABIISITh OTYET O HAYYHBIX MCCIIEIOBAHMSIX; TIOIH30BATHCS (PU-
3MKO-XUMHUYECKUMHU METOAAMHU YCTAaHOBJIEHUS CTPOECHUS OPraHUYECKMX COEAMHEHUH; IOJb30-
BaThCsl HAOOPOM KOMIIBIOTEPHBIX MPOrpaMM sl 00pabOTKH MOJIyYEHHBIX PE3yJIbTaTOB



ITK-5.3 Brnageer OCHOBHBIMH MOHSTHUSMHU U 3HAHUSAMHU B OOJIACTH XUMHH U TEXHOJOTHH
nepepaboTku He(PTH; COBpEeMEHHBIMU MH(OPMAIIMOHHBIMU TEXHOJIOTUSIMHU TIPU MPOBEICHUH Ha-
YUYHBIX HCCJIEIOBaHUN, KOHKPETHBIMU MPOTPAMMHBIMU MPOJAYKTAaMH M HH()OPMAIIMOHHBIMU pe-
Cypcamy; HaBBIKAMHU MIPOBEACHUS HAYYHBIX UCCIICIOBAHUI M TEXHUYECKUX Pa3paboTOK; MeTo 1a-
MU KOHTPOJISI TEXHOJOTUYECKUX MTPOLIECCOB U aHAIMTUYECKOM CTaHIapTU3allUK KayecTBa opra-
HUYECKUX MPOJYKTOB C MCIOIB30BAHUEM (PU3UKO-XUMHUECKUX METOJIOB; HABBIKAMU CAMOCTOSI-
TEJIbHOW PaboThI, crIoco0aMH MPOBEACHUS HAYYHBIX OOCYXIEHUH, HAaBBIKAMU BBICTYIJICHUN C
Hay4YHBIMU JOKJIAJaMH; OLEHKU MOJyYEHHBIX PE3yJIbTaTOB

1) 3nath:

a) XUMUIO He()TH U TEXHOJIOTHIO HE(TEmpoMbICiIa, HOBEHUIINE JOCTHKEHUS B 3TOH 00-
nacty He(pTegoObIYH, HICTOPUIO PA3BUTHS HEPTETOOBIUH;

0) cCOBpeMEHHbIE METO/IbI CCIICAOBAHMS U Pa3paObOTKU HEPTAHBIX MECTOPOKICHUN;

B) OCHOBHBIE€ IOUCKOBBIE CHCTEMBI JIJIs1 pabOTHI ¢ HAYYHO-TEXHUYECKON HH(POpMAaLUEi.

2) Ymetsb:

a) OCYLIECTBIATH MOUCK, 00pabOTKy, aHAIM3 U CHCTEMATHU3alMI0 HAyYHO-TEXHHYECKOU
uH(pOpMaLUU IO TEME UCCIIEI0OBAHNUS;

0) hopMyIMpOBATh LIEH U 3aJIaYH HCCIICIOBAHUS;

B) OMPENIETSATh 0OBEKT U MPEIMET UCCIICTOBAHMS;

I') IPOBOJUTH OOOCHOBAHUE AKTYaJbHOCTH BHIOPAHHOM TEMbI M XapaKTEPUCTUKU COBpE-
MEHHOT'O COCTOSIHUS N3y4aeMOM poOIeMBbl;

1) oOpabaThIBaTh IONYYEHHBIE PE3yJIbTATHI, IUIAHUPOBATh U MPOBOJIUTH XUMHUYECKHE
OKCIEPUMEHTBI, AHAJIU3UPOBaThb M MPEACTABIATH KX B BUJAE 3aKOHYEHHBIX Hay4yHO-
HCCJIEIOBATEIbCKUX Pa3pabOTOK;

e) GhopMyIHpOBaTh M pa3pemiaTh 3aJa4H, BO3HUKAIOIIAE B XOJE BBHIMOJIHECHUS HAyYHO-
UCCJIEI0BATEIbCKON padOThl; BHIOMPATh HEOOXOAUMbIE METO/IbI UCCIEA0BAaHNUS, UCXOS U3 3a7a4
KOHKPETHOI'O UCCIIEI0OBaHMS;

) COCTaBJIATH OTYET O HAYYHBIX MCCIIEOBAHMSIX; MOJIb30BATHCSI (PUBUKO-XUMHUUYECKUMHU
METOJIaMH TOBBIIIEHUs HE(PTEOTIauH; MOJb30BAThCd HAOOPOM KOMIBIOTEPHBIX IMPOrpaMM s
00paboOTKH MOJyYEHHBIX PE3YJIbTATOB.

3) Brnanets:

a) OCHOBHBIMU MOHSATUSMU U 3HaHUSMU B 001acT He(PTEA00BIUN;

0) coBpeMeHHbIMH HMH(OPMALMOHHBIMU TEXHOJOTHSMHU NPU MPOBEACHUM HAYYHBIX HC-
CJIEIOBaHUM, KOHKPETHBIMU MPOTPaAaMMHBIMHU TPOAYKTAaMH W HH(QOPMAIIMOHHBIMH pPECypcaMu;
HaBbIKaMU MPOBEACHUS HAyYHBIX UCCIIEIOBAHUN U TEXHUYECKUX pa3paboToK;

B) METOJaMH KOHTPOJS TEXHOJOTMYECKHX MPOLECCOB M aHAIUTUYECKOW CTaHJapTH3a-
[[MU Ka4eCcTBa OPraHM4ECKUX MPOIYKTOB C HUCIOIb30BAaHUEM (PU3UKO-XUMHUECKUX METOJIOB;

') HaBBIKAMU CaMOCTOSTENbHON paboThl, CIOCOOAMM MPOBENECHNS HayYHBIX 00CYKICHHM,
HaBbIKaMU BBICTYIIJICHUH ¢ HAyYHBIMHU JOKJIaJJaMH; OLIEHKH MTOJIyY€HHBIX pPe3yIbTaTOB.



4. Cmpykmypa u cooepycanue oucyunaunuvt b1.B./][B.02.02 Ilepsuunvie npouecco
HeppmedoobvIuU
OO01mas TpyI0eMKOCTh TUCIUTUIHHBI cocTaBisieT 14 3aueTHbIX enuuui, 504 gaca.

Bujbl yueOHol padoThI B yacax DopMBI TeKy-
é g Iero KOHTPOJIs
o s 8 ycIeBaeMoCTH
Ne | Paszpen nucumn- § = E Z A (no mexeasim ce-
S = £ = = = o MecTpa)
n/n JIMHBI 5 Z g = = g 6 @ i
O 2 > ° OpMa npome
> s JKYTOYHOI aTTe-
s l§ cranuu (1mo ce-
= = MecTpam)
PaspaboTka HedTs- HagopaTop HBSI,e
1 | HBIX MECTOpPOXKIe- 5 18 9 18 81 126 pabotst Nel-3,
it KOJIJIOKBUYMBbI
Nel-2
dopma aTTecTanum: 3a4eT ¢ OLIEHKOMI
MeToas!l mOBBIIIIE- JlaGopaTtopHubie
5 HUS HePTeOoTIaun 6 18 9 36 90 54 paboThr Ne4-5,
KOJIJIOKBUYMBbI
Ne3-4
dopma aTTecTaluu: Dk3amen (45)
5. Cooeporcanue neKyuoOHHBIX 3aHAMUIL RO memam C yKazaHueM (GOpMHUPYEMBIX KOMIIe-
TEHINH
Nuauka-
Ne | Paspen quc- Ha Tema J1eKIMOHHOTO TOPLI
YR I — - SAHSTHS Kpartkoe cogepxanne AOCTHIKe-
Chl HHS KOM-
neTeHIuH
S cemecTp
1 Pazpabotka Tema 1 ITousaTus u OCHOBHBIE T€OJIOTHUECKUE IOHS-
HEPTIHBIX napameTpsl, onpese- | Tus. OUIbTPalMOHHO-€MKOCTHBIE
MECTOPOX- 3 | nsroMe mporeccel | CBOMCTBa KOJIIeKTOpoB. HeonHo- I1K-5
JeHU’ JOOBIYM YTIIEBOJIO- POAHOCTb M AHU30TPONHMS KOJI-
pOoJI0B JEKTOPOB.
Tema 2 Pazpabotka | ['opHoe naBinenue u 3¢ ¢eKTuBHOE
3 MECTOPOXKICHUN HA | gaBiaeHue.  Buael  IU1acTOBOM [K-5
€CTECTBEHHBIX pe- sHepruu. OCHOBHBIE HCTOYHHUKH
KUMAX TJTACTOBOM SHEPTHUH.
Tema 3 Cuctembl 1 | DKCILTyaTallMOHHBIH OOBEKT pas-
noKasartesu pas3pa- pabotku. Hedreornaya niactoB u
3 | OoTkH HEeDTIHBIX KOX(PUIMEHTHI U3BJICUEHHS HE- I1K-5
MECTOPOKICHUN . Cuctemsl pa3paboTKH ¢ BO3-
JIeWiCTBUEM Ha ILJIACT.
Tema 4 ®usnueckue | Monenn mopoBbIX IuiacToB. Mo-
3 | MOAeIH MIacToB u JeTd  TPELUMHOBATO-IIOPHCTOTO K5
XapaKTePUCTHKH wiacta. IlopmHeBoe u Hemop-
BBITECHEHHUS HEBOE BHITECHEHHE HEPTH.
Tema 5 IIpoextHbie | [Ipobnembr  pa3pabotku  HedTs-
3 | IOKYMEHTHI IO pa3- | HBIX MecTopoxkaeHui. [Ipoekrt- I1K-5
paboTke HeDTSIHBIX | HBIe  JTOKyMeHThl.  ['eosoro-




MECTOPOKICHHIA MPOMBICIIOBAsT  XapaKTePUCTUKA
MECTOPOXKICHHSL.
Tewma 6 Pa3zpabotka | ['eonmorunueckue 0COOEHHOCTH

3aJIeKE C BEICOKO-

CTPOCHHUsA IIJIACTOB C BBICOKOBS3-

BSI3KUMU HEPTAMHU koii He(dThro. OCHOBHBIE OCOOEH- I1K-5
HOCTU pa3pabOTKH 3ajeked BBI-
COKOBSI3KHX HedTel.
6 cemectp
2 | Metoapt Tema 7 Metoas! un- | Knaccugukanuss MeToJ0B TOBBI-
MTOBBIIICHUS TeHCU(UKALNY TIPU- | IeHUS HePpTeoTnaun. MeTosl K-5
HedTeoTIAUH TOKa M YBEJIMUEHUSI | UHTEHCU(PUKAIMKA TPUTOKA. Me-
HeTeoTIauN TOJIbl YBEIMYCHHSI HE(DTCOTAAYH.
Tema 8 dusuxo- BreitecHenne HedTH  BOJHBIMHU
XUMHYECKHe MeTobl | pactBopamu  [TAB.  AnpcopOuus K-5
I[TAB. BpeirecHenue HedtH wu3
IJ1aCTa PaCTBOPAMU OJUMEPOB.
Tema 9 'mnponuna- | Mi3mMeHenue HampaBiieHUS (QUIBT-
MHUYECKHE METO/IbI palMOHHBIX TOTOKOB. Dopcupo- TK-5
yBenudeHust Hepre- | BaHHBIM 0TOOp >kmukoctu. L{uk-
OT/auu JIMYECKOE 3aBOIHEHHUE.
Tema 10 'azoBeie 1 | BeiTecHeHne HedTH u3 I1UTacTa
BOJIOTA30BbIE MYH JIBYOKHCBIO YIJIEpOZa, YrieBOJO- TK-5
pomHbiMu razamu. Bojorazosoe
[UKJINYECKOE BO3IEUCTBUE.
Tema 11 TennoBsle, | @uznyeckue MPOLECCH], MPOUC-
TEPMHYCCKHUE METO- | XOJSAIINE IPH BHITECHEHUH He(DTH
bl TIOBBIIICHUS TEIUIOHOCUTEIIMHU. BrITecHeHne I1IK-5

HedTeoTaUM

He(TH U3 IUIacTa ropsyeil Boaon
1 1apoM.

6. Cooepirrcanue npaKmuuecKux 3aHAmMull

[enbto mpoBeneHus: MPAKTUYECKUX 3aHATUHN SIBIIsSIETCS (OPMUPOBAaHUE 3HAHWM BBICTYI-
JIEHUI ¢ Hay4YHBIMH JOKJIaJaMH, oOpalaThiBaTh MOJYYEHHBIE PE3YyibTaThl, (HOPMYIHPOBATH U
paspeliarh 3a/J1a4yd, BO3HUKAIOIIME B XOJE BBIOJIHEHUS HAay4yHO-HCCIIEI0BATENIbCKOW pabOTHI;
COCTaBJISITh OTYET O HAYYHBIX MCCIEAOBAHUAX; MOJIb30BATHCH (PU3NKO-XUMUUYECKUMH METO/1aMU
YCTAHOBJICHHsI CTPOEHUSI OPTaHUYECKUX COCAVMHEHUM.

e HNuaukatopsl
w/n Paznen aucuuniaunnsl | Yacsl Tema NpaKTHYECKOTro 3aHATUSA JAOCTHKEHUS
KOMIIeTEeHIIHH
5 cemecTp
1 Pazpabotka nHedts- [ToHsTHA 1 MTapaMeTpPbl, ONIPEAEIAIOIINE
HBIX MECTOPOXKICHUI 4 MPOIIECCHI JOOBIYH YTIIEBOA0POA0B. Pe- TIK-5
IICHUE 3aJ1a4.
[Tokazarenu pa3paboOTku HEPTIHBIX Me-
3 CTOPOXKJIeHHH. Pemenne 3amay. HK-5
Komnoksuym Nel «IlonsiTusa n mapamer-
1 PBI, OIIPEEIISIONINE MPOIECCHI TOOBIIN TIK-5
YIJI€BOJIOPOIOBY
Komnokerym Ne2 «Cucremsl 1 mokasare-
1 71 pa3paboTKH HEPTIHBIX MECTOPOXKIE- [1K-5
HUI




6 cemecTp

MeToabI MOBBIIIEHUS
HereoTnaun

Dusuko-xuMHUYecKue MeToabl. PeneHne
3a1ad4.

[IK-5

['maponnHaMuueckue METO/IbI yBEJIHYE-
Hus Hepreornaun. Pemenue 3amgay.

[1K-5

Komnoksuym Ne3 «Metoapl nHTEHCH(DU-
KalluM MPUTOKA U yBeNU4YeHUs HepTeoT-
Jaun»

[1K-5

KomnokBuym Ned «Pu3nko-XxuMHU4YECKHE
METOJIbI»

[IK-5

7. Cooeprcanue 1a00pamopHvlX 3aHAMU
Lenpto mpoBeaeHus: J1aOOPATOPHBIX 3aHATUN SBIAETCS (POPMUPOBAHUE HABBIKOB O00Opa-
OOTKH TMOJIy4EHHBIX PE3yJIbTaTOB, INIAHUPOBATH M MPOBOIUTH XUMUYECKHE SKCIIEPUMEHTHI, aHa-
JU3UPOBATh U MPEACTABIATH UX B BUJE 3aKOHUCHHBIX HAyYHO-UCCIIET0BATEIBCKUX Pa3paboOTOK.

HNuaukaropsl
Ne HaunmeHnoBanue
Pazgen nucuumimubl | Yachl . AOCTHKEHUS
n/n JlabopaTopHoii padoThI
KOMIIeTeHI[UH
5 cemecTp
1 | Pazpabotka 6 Pa6ora Nel HlaxtHas noObrua HedTH K-5
HEPTIHBIX
MeCTOPOsK/IeHHUit 6 Pa6ora Ne2 HedrerazonpomsicioBble K-5
TpyOOIIPOBOABI
6 Pa6ora Ne3 Pacuet Tpy6 u emxocteit [K-5
6 cemectp
2 | MeTo/b! NOBBIIEHUS 12 | Pabora Ne4 Hacocsl M KOMIpeccopbl B
HedTeoTnaun HedTeno0bue [K-5
12 Pabora Neo5 JlukBumanms IecYaHOM K-5
poOKH B HE(TIHON CKBAKHHE
12 | Pabora Ne6 T'mapaBiuyeckuil paspbiB
IU1acTa B CKBAKUHE IK-5
8. Camocmoamenvnan paboma
Ne Nuauxaropsl
TeMbl, BLIHOCHMbIE
n/n Yacol ®opma CPC AOCTHKEHUSA
Ha CAMOCTOSITEJIbHYI0 padoTy
KOMIIeTeHIIHH
5 ceMecTp
1 | PazpaboTka He(TIHBIX MECTOPOXKICHHUHI 42 [ToaroroBka k 1a0o-
paTopHbIM paboTam K5
u ohopmiIeHHE OT-
4ETOB
2 | Pa3paboTka He(hTAHBIX MECTOPOXKACHUI 42 IToaroroBka k KoJ- K-5
J0kBUyMy Nel
3 | Pa3paboTka HEPTSIHBIX MECTOPOKICHUN 42 IToaroroBka k KoJ- K-5
JOKBUYyMY Ne2
6 cemecTp
4 ‘ MeTo/1b! OBBIIEHNS HEDTEOTJAUH ‘ 18 ‘ Ilogroroska k j1a60- ‘ I1K-5




paTopHbIM paboTam
u ohopmieHue OT-

YEeTOB
5 | Meroasl noBbIieHHUs HePTEOTHAYN 18 IToarorosxka K KoJI- K-5
J0KkBUyMy Ne3
6 | MeTozs! noBBIIICHHS HEPTEOTAAYN 18 IToarorosxka K KoJI- K-5
J0KBUyMY Ned
8.1 Konmpons camocmoamenvHoil pabomul
Ne Nuauxaropsl
n/n Tembl, BEIHOCHMbIe Yacol ®opma KPC AOCTHKEHUSA
HAa CAMOCTOAITEJIbHYI0 padoTy
KOMIIeTeHIIHH
5 ceMecTp
1 | PazpaboTka He(TAHBIX MECTOPOKACHUI 40 [Tpuem naboparop-
HBIX paboT U Ipo- I1K-5
BEPKa OTYETOB
2 | Pa3paboTka HE(TAHBIX MECTOPOKACHUI 41 [Ipuem kosnokBuy- TK-5
MOB
6 cemecTp
3 | MeToapI TOBBIICHUS HEPTEOTAAYN 45 [Ipuem nabopatop-
HBIX paboT U Ipo- I1K-5
BEPKa OTYETOB
4 | MeToabI TOBBIICHUS HEPTEOTAAYN 45 [Ipuem KOIOKBHY- K-5
MOB

9. HcnoJgb30BaHMe PeiTHHIOBOI CHCTeMbI OLeHKH 3HAHUIA
[Ipu oneHke pe3ynbTaTOB AEATEIBLHOCTH OOyyarouMxcs B pamkax JuciuIuinHbl «llep-
BUYHbIE Tpollecchl He(TeT00bUM» UCIOIb3yeTCs peHTHHroBasi cucreMa. PeHTHHroBas OlleHKa
(dbopMupyeTcsi Ha OCHOBAHUHU TEKYIIIETO U MPOMEXYTOUHOTO KOHTPOJIsl. MakcuMallbHOE U MUHHU-
MaJIbHOE KOJIMUECTBO OalsIOB IO pa3IU4HbIM BUJaM yueOHOM paboTel onucaHo B «[lonoxenun o
OaIbHO-PEUTUHIOBON CUCTEME OIIEHKM 3HAHUM CTYAEHTOB M OOecleueHus] KauecTBa y4eOHOro

npoueccay PI'bOY BO «kKHUTVY ».

OuenuBaroue MeponpusTUs Kon-Bo - barer
min [ max
S cemecTp
JlaboparopHast pabota 3 36 60
KomnokBuym 2 24 40
NTOTI'O 60 100
6 cemecTp
JlaboparopHast pabota 3 24 30
KomnokBuym 2 18 30
DK3aMeH 1 24 40
NTOTI'O 60 100

10. OueHoYHBIE CPEACTBA VISl TEKYLEr0 KOHTPOJISI YCIIeBAEMOCTH, IIPOMEKYTOYHOM
aTTeCTAIMH 10 UTOraM OCBOEHHUS U CIHUILTUHBI
O1eHOUHBIE CpEACTBA ISl TIPOBEICHHS TEKYIIETO KOHTPOJST YCIIEBAEMOCTH, MPOMEKY-
TOYHOM aTTeCTAlMK OOYYaIOIIUXCS W UTOTOBOW (rOCYAapCTBEHHOM MTOTOBOWM) aTTECTAllUM pa3-
pabaThIBAIOTCSl COTJIACHO MOJIOKEHHIO 0 DOHJaX OIEHOYHBIX CPEACTB, PacCMaTPUBAIOTCS Kak
cocTaBHas 4acTb paboueil mporpaMMbl U 0GOPMIISIOTCS OTJEIbHBIM JOKYMEHTOM.




11. UndopManuoHHO-MeTOANYECKOE 00ecTiedeHue U CIIUTINHbI

11.1 OcHoBHas JuTEpPaTypa

[Ipu mzyyennu mucrumauabl 51.B.J1B.02.0211epBuynble mporiecchl HePTeA00bIUN B Ka-

YECTBC OCHOBHBIX HCTOYHUKOB I/IH(bOpMaI_[I/II/I PEKOMEHAYETCA HUCIIOJIB30BaTh CICAYIOLIYIO JIMTC-

parypy:

OCHOBHBIE HCTOUHUKH PlH(l)OpMa].ll(ll/l

KoJu-Bo 3Kk3.

Hcemannos, H. M. buotexnonorus Heprenoowsruun. [TpuHIUme: u
npuMeHeHue : yueoHoe nmocooue / H. M. UcmaniioB. — Mocksa,
Bonorga : Undpa-Unxenepus, 2021. — 172 ¢. — ISBN 978-5-
9729-0531-7. — Tekcr : anextpoHHsIi // LludpoBoii 06pa3oBa-
tenbHbIN pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/115108.html — Pexxum pocryma:
JUIsL aBTOPU3HP. TOJIb30BaTENeH

9BC «IPRbooky»
https://www.iprbookshop.ru/11
5108.html

Hoctyn ¢ mo6oi Touku MH-

TEepHET nociie perucrpaiuu IP-
anpeca HXTU

[Taitnakos, B. B. CoBpeMeHHbIE XMMUYECKUE METO/IbI HACOCHO-
ro J03UpoBaHus B HeQTen00bIue : yueOHOe mocobue / B. B.
[Taiinakos, K. B. UepHora, A. B. Ilen3un. — Mocksa : Uadpa-
Nuxenepus, 2018. — 120 ¢c. — ISBN 978-5-9729-0218-7. —
TexcT : anexTponnslii // LHudposoii 06pazoBaTeNbHbIN pecypc
IPR SMART : [caiiT]. — URL:

ABTOPHU3HP. I10JIb30BaTeIICH

https://www.iprbookshop.ru/78236.html — Pexxum noctyma: mist

9BC «IPRbook»
https://www.iprbookshop.ru/78
236.html

Hoctym ¢ mo6oit Touku Un-

TEepHET nocie perucrpaiuu IP-
anpeca HXTU

11.2 lono/HUTE/IBLHAA JIUTEPATYPa

JlonmosiHUTEIbHBbIE HCTOYHUKHA HH(OPMAITANT

KoJs1-Bo 3Kk3.

Anues, B. K. PantnonanbHoe ncnoab30BaHKE MOMYTHOTO HEPTsI-

ckuit 'ocynapctBennslii Texnonornveckuit Yuausepcuret (Ky0-
I'Y). — Mocksa ; Bonorga : Undpa-Unxenepus, 2019. — 125 c. :
WL, Tabll., cxeM. — PexxuM gocTyna: mo noJmucke. —

URL: https://biblioclub.ru/index.php?page=book&id=564371 —
bubnuorp. B kH. — ISBN 978-5-9729-0262-0.

Horo raza / B. K. Anues, I'. A. KpsaTosa, B. B. Pynenko ; Ky6an-

OBbC «YHuBepcuterckas 610-
JMOTEKa OHJIAH»
https://biblioclub.ru/index.php?
page=book&id=564371
Hoctyn ¢ mo6oit Touku Un-
TEpHET 1ociie peructpanuu IP-
aapeca HXTHU

[TupoTrexHUuecKue COCTaBbl il MHTEHCUPUKAIMH HedTe100bI-
4y : yue6Hoe nocobue / E. I'. benos, A. M. KopoOkos, C. B.
Muxaiinos [u ap.]. — Kazanb : Kazanckuii HallMOHAIbHBIN UC-
CJIeZIOBaTeNIbCKUM TeXHOJIOrnueckuii yuusepcuret, 2016. — 84
c. — ISBN 978-5-7882-2008-6. — TekcT : 271€KTpOHHBIH //
[udposoii o6pazoBatensHblil pecypc IPR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/79466.html — Pexum noc-
Tyla: JUisl aBTOPU3UP. OJIH30BATEIICH.

9BC «IPRbook»
https://www.iprbookshop.ru/79
466.html

Hoctyn ¢ mo6oit Touku NUn-

TEpHET 1ociie peructpanuu IP-
anpeca HXTHU

11.3 DyIeKTpOHHbIE MCTOYHMKH MHPOpMALHHT

ITpu m3yyennn aucuuiuinael b1.B.JIB.02.02[1epBuuHble mpoiiecchl HedTen00bun  pe-

KOMCHAYCTCA UCITOJIb30BAHUEC SJICKTPOHHBIX HCTOYHHUKOB I/IH(I)OpMaI_[I/II/II

1. ObC YHuBepcurerckas 6ubimoreka onnaiiH — Pexxum nocryma: http://biblioclub.ru
2. 3BbC «IPRbook» — Pesxxum moctyma: http://www.iprbookshop.ru
3. ®enepanbHblii mopran «Poccuiickoe oOpa3oBanue» [DneKkTpoHHBIH pecypc]. — Pexum

noctyna: http:/www.edu.ru/, cBo60HbI#.

4. denepanbHblii 1EHTp HMHPOPMALMOHHO-00pa30BaTeIbHbIN pecypc [DeKTpOHHBINH pe-

cype]. — Pexxum mocryma: http:/www.fcior.edu.ru/, cBo6oaHbI.

5. Nudopmanmonnas cuctema «EaMHOE OKHO JOCTynma K 0Opa3oBaTeIbHBIM pecypcamy»
[DnexTponHsIit pecypc]. — Pexum goctyna: http:/www.window.edu.ru/, cBo60aHBbIA.



https://www.iprbookshop.ru/115108.html
https://www.iprbookshop.ru/115108.html
https://www.iprbookshop.ru/115108.html
https://www.iprbookshop.ru/78236.html
https://www.iprbookshop.ru/78236.html
https://www.iprbookshop.ru/78236.html
https://biblioclub.ru/index.php?page=book&id=564371
https://biblioclub.ru/index.php?page=book&id=564371
https://biblioclub.ru/index.php?page=book&id=564371
https://www.iprbookshop.ru/79466.html
https://www.iprbookshop.ru/79466.html
https://www.iprbookshop.ru/79466.html
http://biblioclub.ru/
http://www.iprbookshop.ru/

5. MH(popmaumnoHHas cucteMa «EgMHOE OKHO AocTyna K 06pasoBaTefilbHbIM pecypcam»
[@nekTpoHHbI pecypc]. - Pexxum goctyna: http:/www.window.edu.ru/, CBO60OAHBIA.

11.4 CoBpemeHHble MpogeccMoHasibHble 6asbl  JaHHbIX U MH(POPMaUWNOHHbIE
CNpaBOYHble CUCTEMbI

1. basa paHHbiXx PubChem [3nekTpoHHbI pecypc]. - Pexum  pocTtyna:
http:/www.pubchem.ncbi.nlm. nih.gov/, cBo60AaHbIN.

2. basa faHHbIX NIST Chemistry WebBook [3neKTpoHHbIR pecypc]. - Pexxum fgoctyna:
http:/www.webbook.nist.gov/chemistry/, cBO60OAHBIIA.

CornacosaHo:

3aB. OTAe/IoM B.A. Tapacosa
no 6ubnMoTeHHOMY

06CNy>XMBaHNIO


http:/www.window.edu.ru/
http://www.pubchem
http:/www.webbook.nist.gov/chemistry/

12. MaTepuajbHO-TeXHHYECKOE O0ecneuyeHue TUCIHILINHBI

Peanu3zamus yueOHOM mUCIUTIIMHBI TpeOyeT Hanuuus ydeOHoro kaduneta 402 «HTe-
PaKTUBHBIN JIEKIIMOHHBIN 3aJ1», B TOM YHUCJIE:
CucreMmnsli 6510k - Core 2 Duo E7400-Midi ATX 350;
Mounurop — Acer V193WAb WIDE 19"
[TpoexTop — Epson EMP-X5;
MoOWIbHBIN PYJIOHHBINM SKpaH Ha IMTAaTUBE;
Beixon B Marepuer — mogem De-Link DWA 110;
Ha6op Harnsiinelil nocoOuit mo 060pyI0BaHUIO 3aBOJJOB XUMUYECKOW MTPOMBIIIJICHHOCTH;
CTOJIBI-TIapTHI.

Peanu3zanus yaeOHoM aucuumuinabl TpeOyeT Hamuuus taboparopuu 112 «Jlaboparopun
XAMHYECKUX CUHTE30B)

Jlabopamopnas meodensp:

BBITSDKHOM 1mikad, ctoin ans BecoB CB-01, cremnax s XMMHUUECKON MOCY/IbI, CTEIIaX Ui XU-
MHUYECKHX PEaKTHBOB, CTOJIbI TAOOPATOPHBIE, OCTPOBHBIE TA0OPATOPHBIE CTOJBI, TAOOPATOPHbBIE
CTOJIBI-TYMOBI, JJaOOpaTOpHAas CTON-MOIKa, mKad s TOKyMEHTAllUH, MKa() MEeTaNInYeCKUH.

Qowenadopamopnoe 0060opydosarnue:
muctusitop -4, pH-metp HI 2215, Becwer mabopatopusie AJ-320 CE, konbonarpesarens UT-
4120, neusr myenbHast, Tepmoctatr HT 30-M1 JULABO Gmbx,
xonoaunsHuk Candy TSA 5143W, na6oparopusiii xpomatorpad JIXM-80, AL — 6 kaHansHOE,
Tepmolikad, IepeMenInBaroIlee yCTPOUCTBO C PerylIupoBaHrueM 4acToThl BpamieHus [TYB2,
MarHuTHas Memanka MM-5, uamepurens-perymnsarop temmeparypsl TPM-1 ¢ mpeobpa3zoBarenem
tepmoaekTpuiueckum XA TIIK 184-00, renepartop Bojmopoaa I'BU-6, mukponacoc, kppocTtaT
yIIeKUCIOTHBIN, BUcko3uMeTpsl BITK-2, BITXK-4, MoHocTaT nabopatopHbIi,

Cneyuanu3upoeannvle yCman08Ku U CHeHobl:

- naboparopHas ycraHoBKa «[Iuposu3 yrieBoaopo10B», BKIHOYAOIIAs: PEaKTOp-
MUPOJIU3EpP MPOTOUHBIH, TeYb TpyOUaTas ¢ peryiasiropoM Temmnepatypsl TPM-1, Hacoc po3arop,
KOHJIEHCATOp 2-X XOJ0BOW, MPUEMHUKH, CUETUUK ra3a;

- nabopatopHas yctaHOBKa «Jleruaparaius COUpTOBY, BKIIOYAIOIIAs: pEaKTOp KaTaau-
TUYECKUH MPOTOYHBIN, JTO3UPYIOIIEe YCTPOICTBO, IEUb TpyOUaTas C peryasiTopoM TeMIIepaTyphl
TPM-1, X0noAWJIBHUK POTOYHBIN BOASHOM, YTIIEKUCIOTHBIA KOHIEHCATOP, IPUEMHUKH, CUET-
YUK rasa;

- naboparopHas ycraHoBKa «KaTaquTHueckuii KpeKHHT YTIIeBOAOPOI0BY, BKIIOYAIOIIAS:
pEeaKTop KaTAIUTUYECKUH TPOTOYHBIN, JO3UPYIOIIEe YCTPOIMCTBO, IIeUb TpyOUuaTas ¢ peryisTo-
poM Temneparypsl TPM-1, X0n0aWIBHUK NPOTOYHBIN BOASIHOM, YITIEKUCIOTHBIN KOHJIEHCATOD,
MIPUEMHUKH, CUETUUK ra3a;

- naboparopHas yctaHoBKa «OKuakoda3Hble XUMUYECKIE CUHTE3bI», BKIIOYAIOIIAs: Ja-
OOpaTOpHBIN PEaKTOP-CMECUTEINb, IEPEMEITUBAIOIIEEe YCTPOMCTBO C PETYINPOBAHUEM YaCTOTHI
BpaIlleHUs] MEIIATKU, J03aTOpP, TEPMOCTAT HUPKYISIUOHHBIN, OOpaTHBIM XOIOAUIBLHUK, TPOOO-
OTOOPHHUK.

Pabouue mecma:

- QHAJIUTUYECKOE OIpe/eeHIe KOHIEHTpaluu (PyHKIMOHAIBHBIX TPYII OPraHHYeCKHUX
COCTMHEHUI TUTPOMETPUIECKIM METO/IOM (IUIIETKH, OIOPETKH, TabopaTopHas Mocyaa);

- OIpeJeNieHne BA3KOCTH He(DTEPOYKTOB U OPraHUUYECKUX BEIIECTB (BUCKO3UMETPHI
BIDX-2, Tepmocrar);

- ompejeNeHUue TeMIEepaTypbl MOMYTHEHHS HE(PTEHPOAYKTOB METOAOM «XOJOIHOTO
CTEpXKHS (KPHOCTAT, CIISIUAIN3UPOBAHHOE Tab0OpaTOpHOE 00OPYIOBAHHUE);

- XpomaTorpaduueckoe OmpeaesieHne KOHIICHTPAI[MH CTUPOJa B PEAKIIMOHHON CMecu
(xpomarorpad JIXM-80 (merextop ITM/I), ALIII, kojgoHka Hacago4yHas, TeHEPATOp BOIOPOJ]A
['BY-6, ra30oBbIii 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
OaJJIOH — reNuid, BCHOMOTaTeIbHbIe TPUHAIICKHOCTH);

- 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 - ONPECIICHHE IETOYHOTO YMCIIa B IIPOCTHIX T10-
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. O0pa3oBaTeibHbIE TEXHOJIOTHH
B nporecce mpoBeneHuUs ayIUTOPHBIX 3aHATHH MPUMCHSIOTCS CICAYIOIIHe o0pa3oBa-
TEJIbHBIE TEXHOJOTUH 00yueHHsI (B MHTEPAKTUBHBIX (opMax):

Paznen Bun 3ansaTus WuTepakTuBHas Gopma Yacsl

Pa3paboTka He(hTSIHBIX MECTOPOXKIe-

o JIeknnoHHOE 3a-
HUH Jlexnusi-6ecena 4

HATHE

MeTozp! OBBIICHHS HEPTEOTAAYH
Pa3paboTka He(hTSIHBIX MECTOPOXKIe- 3aiuTa OT4ETOB 110 Ja-

. JlaboparopHoe
HUH SaAHsTHe OopaTopHBIM paboTam, 16
Metop! TOBBIICHHS HEDTEOTAAYN KPYIJIBIH CTOJ
Pa3pabotka He(pTSIHBIX MECTOPOXKIE-

% [IpakTrueckoe
HUHT Crava KOJUTOKBHYMOB 8

3aHsTHE

MeTo/1b IOBBILLIEHUS] HEPTEOTAAUN




