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Paboyas nporpamma coctaB/ieHa ¢ y4eToM TpeboBaHuil PefepasibHOro ro-
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Ha OCHOBaHWW y4eOGHOro nniaHa obydatowmxcs 2021 .

Pa3paboTunK NporpaMmbi:
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1. Ilenu oceoenus oucyuniunsl
Hensmu ocBoenns aucuumuinael 51.B.JIB.02.01 Xumus HedTH U ra3a SBISIOTCS:

a) hopMHUpOBaHMUE 3HAHUHA O (PU3MKO-XMMHYECKHX CBOWCTBaxX He(TeH, yriieBoIOpOIHBIX
ra3oB U HEPTEMPOAYKTOB;

0) dbopMupoBaHUe 3HaHUN 00 OCHOBHBIX METOJIAaX pa3JeJICHUs U HCCIeIoBaHUS HeTel,
YIJIEBOJJOPOIHBIX Ta30B U HE(TEIPOYKTOB;;

B) (QopmupoBaHWE 3HAHWA O COCTaBe, CTPOCHUU W OCHOBHBIX (DU3UKO-XHUMHUYECKUX
CBOMCTBaX KOMIIOHEHTOB, BXOJISIIUX B COCTaB He(PTEH, yrIIeBOJOPOIHBIX Ira30B U HEPTEIPOIYK-
TOB,

r) hopMupoBaHHe 3HAHUN O TIPOUCXOXKIEHUH U TeHe3uce He(Teil 1 yriIeBOOPOIHBIX Ta-
30B;

1) oOydeHue 6a30BbIM pPaCUeTHBIM METOJaM OIpeeseHus] (PU3NKO-XMMUYECKHX CBOMCTB
U cocTaBa HeTell, yrieBogopOIHbIX I'a30B U HEPTEIPOTYKTOB.

2. Mecmo oucyunaunvt ¢ cmpykmype OIl BO

Huctummaa 51.B.J1B.02.01 Xwumust HedTy U ra3za oTHOCHTCS K 110 BeIOOpy wactu OOl
u hopmupyeT y OakamaBpoB 1o HampapieHUIO moaAroToBku 18.03.01 «Xumudeckass TEXHOIOTHSD)
Ha0op 3HaHWM, YMEHUM, HABBIKOB U KOMIIETCHITUH.

s yeniemmaoro ocBoeHust auctumuinabl b1.B.JIB.02.01 Xumust Hed T U ra3a 6akanaBpa
1o HanpasyieHuto noArotToBku 18.03.01 «Xumuueckast TEXHOIOTHS JOKEH OCBOUTH MaTepHal
IPEIUIECTBYOUINX JUCIUIUINH:

a) b1.0.17 Obmas xumus

6) 51.0.19 Opranunueckas XumMus

B) 51.0.20 Ananutuueckas XuMHs

r) 51.0.21 ®usnueckas xumus

1) b1.0.25 Teopus XUMUKO-TEXHOJOTUYECKUX ITPOLIECCOB

e) 51.0.29 O6mas xuMr4yeckasi TeXHOJIOTHS

k) 51.0.32 IIpomeccs! u anmapaThl XHMHUYECKUX ITPOU3BOICTB

Huctunnuna b1.B.JIB.02.01 Xumus HedTH U raza SBiIsIeTCS MPEIIISCTBYIOMIEH U HE00-
XO0JIMMa JIJIsl YCHEIIHOTO YCBOSHUS MOCIEIYIOINX UCIUIIINH!

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

6) 51.B.07 OcHOBBI IPOEKTHPOBAHUSI XHMUYECKUX TIPOU3BOICTB

3HaHus, Nody4eHHble pu n3ydyeHuH aucuuiuivnasl b1.B.JIB.02.01 Xumus Hedtu u raza
MOTYT OBbITh UCIOJIb30BaHbI MPU MPOXOXKICHUH CIEIYIOIINX BUJIOB MPAKTUK: YU€OHOM, MPOn3BOI-
CTBEHHOH M BBINOJHEHUH BBITYCKHBIX KBAIM(PHUKALMOHHBIX PadOT MO HANpaBJIEHUIO MOATOTOBKU
18.03.01 «XuMuveckast TEXHOJIOTHS.

3. Komnemenyuu ooyuarowezocs, gopmupyemoie 6 pe3yivmame 0C60€HUA OUCHUN-
JUHbL

Kox n HanMeHOBaHNE KOMITETECHIINY ¥ HHIUKATOPA JOCTIKEHHUS] KOMIIETCHIINT

IIK-5 Crioco0eH K MPOBEEHUI0 HAyYHO-UCCIIEIOBATEILCKUX padOT B 00JaCTH HEPTEXH-
MHUYECKOTO CHHTE3a

IIK-5.1 3Haer xuMHI0 HE(TH U TEXHOJOTHIO HEPTEXMMUYECKOTO CHHTE3a, HOBEHIIINE
JOCTHDKEHUS B OTOM 00J7acTH HayKW M TEXHUKH, UCTOPUIO Pa3BUTHsI KOHKPETHOH HAyIHOU TpO-
OJIeMBI; COBPEMEHHBIE METOJIbI HCCIICIOBAHUS U CPEICTB UCCIIEAOBAHMS CBOWCTB M CTPYKTYp Op-
TaHWYECKHUX BEIECTB; OCHOBHBIC TIOMCKOBBIE CUCTEMBI ISl PA0OTHI ¢ HAYYHO-TEXHUYECKOW WH-
dbopmarueit

ITK-5.2 YMeeT oCyIIeCTBIIATh MOUCK, 00pabOTKy, aHAIN3 M CHUCTEMaTH3aIHI0 HAayIHO-
TEXHUYIECKOH MHPOPMAIINHU TI0 TeME MCCIEeI0BaHNUs; (DOPMYIHPOBATH LENN U 33a]]a9d MCCIIeI0Ba-
HUS; ONpeNeNsiTh OOBEKT U NMPEAMET HCCIEIO0BaHUS; MPOBOJUTH OOOCHOBAHHME AKTYaIbHOCTH
BBIOPAHHOW TEMBI M XapaKTEPUCTHKNA COBPEMEHHOT'O COCTOSHUS U3ydaeMoi po0iiemsbr; oOpada-
THIBaTh MOJyYEHHBIE PE3yJIbTaThl, IJIAHUPOBATH U MPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTHI, aHa-



JU3UPOBATh U MPEICTABIATh UX B BUJIE 3aKOHUYCHHBIX HAYYHO-HUCCIIECAOBATEILCKUX Pa3paboToK;
dopMmynupoBaTh W pa3peliarth 3aJauyd, BO3HUKAIOUIME B XOJAE BBINOJHEHHUS HAay4HO-
UCCIIEIOBATEIbCKON paboThl; BEIOMPATh HEOOXOAUMBIE METO/IbI UCCIICAOBAHMS, UCXOS U3 3a7a4
KOHKPETHOTO MCCIICJIOBAHMS;, COCTABIIATh OTYET O HAYYHBIX MCCIIEIOBAaHMAX; MOJIb30BATHC (Pu-
3UKO-XMMUYECKUMH METOJaMHU YCTAaHOBJIEHUSI CTPOEHUS OPraHUYECKUX COEIMHEHUH; I0JIb30-
BaThCsI HAOOPOM KOMITBIOTEPHBIX MPOTPaMM sl 00pabOTKH MOJTyYEHHBIX PE3yJIbTaTOB

ITK-5.3 Brnageer OCHOBHBIMH MOHATUSMHU M 3HAHUSAMHU B OOJIACTH XMMHH U TEXHOJIOTUU
nepepaboTku He(TH; COBpeMEHHBIMU HH(OPMAIIMOHHBIMU TEXHOJIOTUSIMH TIPU MPOBEICHUH Ha-
YUYHBIX HCCJIEIOBAaHUN, KOHKPETHBIMU MPOrPAMMHBIMH MPOIYKTaMH M MH(POPMALMOHHBIMU pe-
Cypcamu; HaBBIKAMHU MIPOBEACHUS HAYYHBIX UCCIICIOBAHUI M TEXHUYECKUX pa3pabOTOK; METOa-
MU KOHTPOJISI TEXHOJOTUYECKUX MTPOLIECCOB U aHAIMTUYECKOM CTaHIapTU3allUK KayecTBa opra-
HUYECKUX MPOJYKTOB C MCIOJIB30BAHUEM (PU3UKO-XUMHUECKUX METOJIOB; HABBIKAMU CAMOCTOSI-
TEJIBHOW paboThI, crioco0amMH MPOBEACHUSI HAYYHBIX OOCYXIEHUH, HaBBIKAMU BBICTYIUICHUH C
Hay4YHBIMU JOKJIaJaMH; OLEHKU MIOJyYEHHBIX PE3yJIbTaTOB

1) 3nath:

a) XUMUIO He()TH U TEXHOJIOTUIO HE(PTEXUMHUIECKOTO CHHTE3a, HOBEUIIINE IOCTUKCHUS B
9TON 00JaCTU HAyKU U TEXHUKHU, UICTOPUIO Pa3BUTHS HEPTEXUMUH;

0) COBpEMEHHBIC METOJIbI MCCIICOBAHUS U CPEACTB MCCIEIOBAHUS CBOWCTB M CTPYKTYP
OpraHMYECKUX BEIIECTB;

B) OCHOBHBIEC TIOUCKOBBIE CHCTEMBI JIJIsl pabOTHI ¢ HAYYHO-TEXHUYECKON HH(POpPMALUEH.

2) YMmerTs:

a) OCYILIECTBISATH MOUCK, 00pabOTKy, aHAJU3 U CHUCTEMATU3AIUI0 HAYYHO-TEXHUYECKOM
uH(pOpMaLMU IO TEME UCCIEA0BaAHNUS;

0) hbopMyIMpOBATH IEJTH U 33J]Ja49H UCCIICIOBAHUS,

B) OMpENETATh 00OBEKT U MPEIMET UCCIICTOBAHMS;

I') IPOBOJUTH OOOCHOBAHUE AKTYaJbHOCTH BHIOPAHHOM TEMBI M XapaKTEPUCTUKU COBpE-
MEHHOT'O COCTOSIHUS N3Y4aeMOi poOIeMBbl;

1) oOpabaThiBaTh IMOJIyYEHHBIE PE3yJbTaThl, IUIAHUPOBATh U TMPOBOJUTH XMUMHUECKHE
OKCIIEPUMEHTBI, AHAJIU3UPOBaThb M TMPEACTABIATh HX B BUAE 3aKOHYEHHBIX Hay4yHO-
HCCJIEIOBATEIbCKUX Pa3paboOTOK;

e) ¢opMynIupoBaTh W pa3pemiath 3ajavyd, BOSHUKAIOUIUME B XOJI€ BBITIOJHEHUS HAYYHO-
HCCJIEIOBATENbCKON pabOThl; BHIOMPATh HEOOXOAUMbIE METO/IbI UCCIIEI0BAaHNUs, UCXOS U3 3a7a4
KOHKPETHOT'O UCCIIEIOBaHMUS;

) COCTaBJIATH OTYET O HAYYHBIX MCCIIEIOBAHMSIX; MOJIb30BATHCS (PUBNKO-XUMHUUYECKUMHU
METOJJaMH YCTAHOBJIEHHSI CTPOEHUSI OPTaHWYECKUX COEIMHEHUH; MOJIb30BaThCs HAOOPOM KOM-
NBIOTEPHBIX MPOTpamMM ISl 00pabOTKHU MOTYYEHHBIX PE3YJIbTaTOB.

3) Brnanets:

a) OCHOBHBIMH MOHATHUSMHU U 3HAHUSMU B 00JacTU HE(PTEXMMHUU M TEXHOJOTUU Iepepa-
060TkH HE(PTH;

0) coBpeMeHHbIMH HWH(OPMALMOHHBIMU TEXHOJOTHSMHU MPU MPOBEACHUN HAYYHBIX HUC-
CJIeIOBaHMM, KOHKPETHBIMU MPOTPAMMHBIMU TPOJYKTAMH W HH(QOPMAIIMOHHBIMH pPECypcamu;
HaBbIKaMU MPOBEACHUS HayYHBIX UCCIIEIOBAHUN U TEXHUYECKUX pa3paboToK;

B) METOJaMH KOHTPOJS TEXHOJOTMYECKHX MPOIECCOB U aHATMTHYECKOW CTaHIapTh3a-
MU Ka4eCcTBa OpPraHNYECKHUX MPOJYKTOB C HCIOIb30BaHNEM (PU3NKO-XUMHUECKUX METOJIOB;

') HaBBIKAMU CaMOCTOSTEIbHON paboThl, CIOCOOAMHM MPOBEICHUS HayYHBIX 00CYKICHHH,
HaBbIKaMU BBICTYIJICHUH ¢ HAyYHBIMU JOKJIaJaMH; OLEHKU MOJyYEHHBIX PE3yJIbTaTOB.



4. Cmpyxkmypa u cooepycanue oucyunaunst b51.B./1B.02.01 Xumua negpmu u 2aza
OO01mas TpyI0eMKOCTh TUCHUIUIHHBI cocTaBisieT 14 3auetHpix enunuil, 504 yaca.

Bujbl yueOHol padoThl B yacax DopMBI TeKy-
é g ero KOHTPOJIs
o s 8 ycIeBaeMoCTH
Ne Paszxen nucumn- § = E % A (o Heeusim ce-
= w z = o MecTpa)
n/n JINHBI 5 Z o = 2 A ®) -9
& é z E = ®) ®opma npome-
> 2 JKYTOYHOM aTTe-
s = cranuu (1mo ce-
= = MecTpam)
JlaGopaTtopHubie
1 | Beenenue 5 10 16 36 70 42 pabotsl Nel-6,
KOJIJTOKBUYM Nel
2 Hacreiienssie co- 5 8 2 i 20 12 KomnokBuym Ne2
eauHeHus Hetu
dopma aTTecTanum: 3a4eT ¢ OLIEHKOMI
Henacelimenusie JlaGopaTtopHubie
3 | coenquHenus HetH 6 8 16 18 54 40 pabotbr Ne7-8,
KOJUTIOKBUYM No3
I'erepoaromusbie JlaGopaTtopHubie
4 COEIMHEHNS U MHU- 6 10 9 18 54 a1 paboThr Ne9-10,
HEpaJIbHbIE KOMIIO- KOJUTIOKBUYM Ne4
HEHTHI HeTH
dopma aTTecTanuu: Dk3ameH (27)
5. Cooeporcanue nekyuonHnvIX 3anAmMUIL N0 memam ¢ yKazaHuem (GOpMHUPYEMBIX KOMIIe-
TEHIUHU
Nuauka-
Ne | Paspen auc- Ha Tema J1eKIMOHHOTO TOPLI
Y S —— - SAHSTHS Kpartkoe conep:xanue AOCTHKE-
ChlI HHUSI KOM-
neTeHInn
5 ceMecTp
1 BBenenue Tema 1 O0Omias xa- OO6mue cBeneHus 0 HEPTAHOU U
pakTepucTUka He(p- | ra3oBOM MPOMBINUICHHOCTH. [ 'H-
o |THHTaza MOTE3bl MPOUCXOXKICHUS HedTH. K-5
@pakIMOHHBIA U  XUMHUYECKHUI
coctaB HedTH. Krnaccuduxarmm
HedTel.
Tema 2 CpoilicTBa XapakTepuCTUYECKUE TOYKH KH-
HepTH U HedTenpo- | meHust  HePTAHbIX  (ppakiuii,
4 | AYKTOB IJIOTHOCTh, BSI3KOCTh, MOJIEKY- K-5
JsipHasl Macca, TeMIlepaTypbl KpH-
CTaJUIM3allui, TOMYTHEHHUS, 3a-
CTBHIBaHUSI.
Tema 3 Metozs! Ileperonka, pextuduxanus, aod-
4 | pasnenenns komo- copOImsi, SKCTpPaKIHUs, KPUCTAI- K5
HEHTOB He(DTH W Ta3a | AM3anusi U OSKCTPAKTUBHAS KpH-
CTaJUIA3aIusl.




Hacpmien-
HBIC COCTH-

Tema 4 AnkaHEL, CO-
neprkarmecs B He(-

CopnepxaHue amkaHOB B HEQTsX,
(u3nueckue CBOICTBa, XUMHYE-

HeHUs HePTU TSIX M Tazax CKHE CBOICTBa, Tra3000pa3HbIE, I1K-5
5 KHUJIKHE ¥ TBEpJble aJKaHbl B
HeTIX.
Tema 5 uknoanka- | Comepxkanue HaTeHOB B HEPTSX,
HBI, coiepkamuecs: | (pu3NYecKre U XUMHUECKUE CBOIi- ITK-5
B HE(PTAX cTBa HA(TCHOB.
6 cemectp
3 | Henacplen- Tema 6 Ankensl, an- | ComepikaHre HEHACHIIIEHHBIX yT-
HbIE COe/IU- KaJIMeHBI U AJIIKUHBI, | JIEBOJOPOAOB B HEPTH U Taze, pu-
HeHusl HedTu oOpa3ymomuecs Ipu | 3M4eCKUe CBOMCTBA, XMMHYECKUE ITK-5
nepepaboTke HepTH | CBOMCTBAa alKEHOB, IHOJICHUHBI
HE(DTSHBIX TPOAYKTOB.
Tema 7 Apomatude- | ComepkaHue apeHOB B HE(TSX,
CKHe€ yIJIEBOJOPOIbI, | (hr3MUecKre CBOWMCTBA apoMaTH-
coJieprKaIiuecs B YECKUX YIIIEBOJOPOJOB, XUMHUYE- K5
HePTAX CKHE CBOWCTBAa apeHOB, HCIOJb-
30BaHHE apeHOB B HeTeXuMuUYe-
CKOM CHHTE3€.
4 I'erepoarom- Tema 8 Kucnopon- Hedrsaubie kucnorsl U (QeHONbI:
HBIE COe/IU- coJiepiKalle coeiu- | cTpoeHue, (u3nUecKue U XHUMH- K5
HEHUS U MU- HEHUSs, cofiepxa- YEeCKUE CBOWCTBA, IPUMEHEHUE.
HepaJibHbIE npecs B HeTAxX
KOMITOHEHTHI Tema 9 Cepuuctoie | [IpencraButenu  cepocopepxa-
HeTH U a30THCTHIE COEIN- | IIMX COENWHEHUN B He(TH, CBOM-
HEHMsI, CoJiepxKa- CTBa M INpHUMEHEHHE, INpe/CTaBu- K5
muecs B He(TAX TENH a30TCOAEPKALUX COEIAUHE-
HUM, KOJMYECTBEHHOE ONpenee-
HUE B HEPTH.
Tema 10 Cmonsl, CrpykTypa U CBOICTBa CMOJI, ac-
acganbpTeHbl, CO- (anbTeHoB, (pU3NYeCKHe U XUMHU- K-5

nepkammecs B He(-
TIX

YyecKHe CBOMCTBA.

6. Cooepirrcanue npakxmuyeckux 3anamui

Lenbto mpoBeaeHUs MPAKTUUYECKUX 3aHATHH sBisieTcs (GopMUpOBaHHE 3HAHWH BBICTYII-
JeHUH ¢ Hay4YHBIMM JIOKJIaZaMH, oOpabaThIBaTh MOJyYEHHBIE PE3yJabTaTbl, (pOpMyIUpoBaTh U
paspeniath 3aJaud, BO3HHUKAIOIIME B XOJI€ BBINOJHEHHS HAay4yHO-HCCIIEI0BATEIbCKONH paboOTHI;
COCTaBJIATh OTYET O HAYYHBIX MCCIIEAOBAHUIX; MOJIB30BATHCA (PU3UKO-XUMUUECKUMHU METOJaMH
YCTAHOBJIEHHSI CTPOEHUSI OPTraHUUYECKUX COSAMHEHHM.

e HNuaukaropsl
I /;1 Pa3zgen aucuuniaunel | Yacel TeMa NpakTUYECKOro 3aHATHS JOCTHKEeHU S
KOMIIeTeHIINH
5 cemecTp
1 Beenenue XapakTepUCTUUECKUE TOYKHU KUIIEHUS
7 HePTIHBIX (HpaKIHii [K-5
2 Beenenue [TnoTHOCTH U MONIEKyNIsApHAs Macca Hed-
7 TEIPOIYKTOB TIK-5




3 Bsenenue Komnoksuym Nel «O06m1ast xapakrepu-
2 CTHKa He(TH U Tra3a, CBOWCTBA HEYTHU U [IK-5
HE(PTEPOTYKTOBY

4 Hacremiennsie coenu- KomnokBuym Ne2 «Hacelmiennsie coeau-

HEHUSI HePTH 2 HEHUs He(hTH» [IK-5

6 cemecTp

5 Henacpiennsie co- TemnoeMKoCTb, TEIIOTA UCTIAPEHHUS, SH-

eAuHeHus Hetu 7 TaNbIHs HEPTEPOIYKTOB TIK-5
6 Henaceliennsie co- Teruora ucnapenus, TENI0Ta CropaHus

enuHeHUs HeTH 7 Y TOPEHHE TOPIOYUX MaTEpPUATIOB TK-5
7 Hewnacrimmenusie co- KomnokBuym Ne3 «HeHacbllieHHbIE CO-

eauHeHus: HeTH 2 eauHeHus: HeTm» HK-5
8 I'erepoaTomubie co- Komnoksuym Ne4 «I'erepoaTomMHbIE CO-

eMHEHUS U MUHE- 5 €MHEHUSI 1 MUHEPATbHbIE KOMITOHEHTHI IK-5

paibHbIE KOMIIOHEHTBI He( T

HepTH

7. Cooeprcanue 1a00pamopHvIX 3aHAMUL

Lenbto npoBeneHus J1aOOpaTOPHBIX 3aHATUN SBISETCS (POPMHUpPOBAHUE
0OOTKM NOJyYEHHBIX PE3YJIbTATOB, INIAHUPOBATH U MPOBOAUTH XMMHUECKHE SKCIIEPUMEHTHI, aHa-
JM3UPOBATh U NPEJCTABIISTh UX B BUJE 3aKOHUEHHBIX HayYHO-UCCIIEJOBATEIbCKUX Pa3padOTOK.

HaBBIKOB 00pa-

HNuaukaropsl
Ne HaunmeHoBanue
Pazgen nucuumimubl | Yacel . AOCTHKEHUS
n/n JlabopaTopHoii padoThI
KOMIIeTeHI[UH
5 cemecTp
1 | Beeaenue 6 Pa6ora Nel Ormpenenenue MIOTHOCTH TK-5
(bpaxuuii 1 HePTENPOTYKTOB
6 Pabora Ne2 Ompenenenue mnoxaszatens IIK-5
npesnomiieHus: HeTAHBIX ppakiuit
6 Pabora Ne3 Omnpenenenue BI3KOCTH Hed- K-5
TH U HE(PTENPOTYKTOB
6 Pabora Ne4 OmpeneneHue temmeparypsl MK-5
BCIIBIIIKH
6 Pabora Ne5 Ompenenenue conepkaHus K-5
BOJIbI B HE(TENPOTYKTAX
6 Pabora Ne6 Omnpenenenue ¢QppakinOHHO- K-5
r'o cocTaBa HEPTH
6 cemecTp
2 | HeHachIleHHBIE CO- 9 Pabora Ne7 Ompenenenue HOAHOTO H
eauHeHus: HeTH OPOMHOTO YHCE ITK-5
9 Pa6ora Ne8 Metozbl nomydeHus 1 XUMHU- TK-5
YeCKHE CBOWCTBA YIIIEBOJAOPOIOB HEPTH
3 | 'erepoaTomMHBIE CO- 9 PaGora Ne9 Ompenenenue conepxaHus
€AVNHEHUS U MUAHE- cepbl B HEPTSIX U HEPTENPOAYKTaX [IK-5
pasbHBIE KOMITOHEHTBI
HedTH 9 Pabora NelO Ompenenenue copepxaHus
MUHEPANBHBIX KUCIIOT H IIeNoueit I1K-5




8. Camocmoamensnan padboma

Ne Nuaukatopsl
n/n TeMmbl, BLIHOCHMbIC Yacbl ®opma CPC JAOCTHIKEHUS
Ha CAMOCTOSITEJIbHYIO padoTy
KOMIIeTeHIIUH
5 cemecTp
1 | Onpenenenue PU3NKO-XUMHUUECKUX CBOWCTB 30 [Toxaroroska k y1a6o-
HedTH 1 raza paTopHBIM paboTam K5
1 opopMIICHHE OT-
YETOB
2 | OOmras xapakTepucTHKa He()TH U ra3a, 12 [ToaroroBka K KoJ- K5
cBoiicTBa He()TH M HEPTETPOTYKTOB JokBuymy Nol
3 | Hacelmennsie coequaenust HeTu 12 IToaroroska k KoJI- K5
JOKBUYyMy No2
6 cemecTp
4 | OnpeneneHue MOTHOTO U OPOMHOI'O YUCE 10 IToxaroroska k y1a6o-
paTopHBIM paboTam K5
1 opopMJICHHUE OT-
YETOB
5 | MeToasl oyTyuyeHus: 1 XUMUYECKUE CBOMCT- 10 IToxaroroska k s1a6o0-
Ba yIJIEBOAOPOI0B HEPTH paTopHBIM paboTam K5
1 opOopMJICHHUE OT-
YETOB
6 | Onpenenenue coaep>kanus cepbl B HEPTAX 10 IToarororka k y1abo-
1 HeTEnpOAYKTaX paTopHBIM paboTam K5
1 opopMJICHHUE OT-
YETOB
7 | Ompenenenue cojiepkaHus MUHEPAIbHBIX 10 [ToaroroBka k 1a0o-
KHUCIIOT U TIeNouei paTopHBIM paboTam K5
1 0()OpMIIEHHUE OT-
YETOB
8 | HenaceolleHHble coeiMHEHUS He(DTH 20 ITonroroska K KoJI- K-5
Jn0KkBUyMy Ne3
9 | I'erepoaTOMHBIE COEIMHEHUS U MUHEPATIb- 21 [ToaroroBka K koJ- K5
HbIe KOMITIOHEHTHI HEDTU JokBuyMy Ned
8.1 Konmponws camocmoamenvnoi pabomaul
Ne HNuaukaropsl
n/n Temb1, BEIHOCHMDIE Yacel ®opma KPC JOCTH/KEHUS
HA CAMOCTOSITEJILHYIO PaboTy
KOMIeTEeHIHH
5 ceMecTp
1 | Onpenenenue GU3NKO-XUMHYECKUX CBOUCTB | 50 [Tpuem naboparop-
He(TH U Taza HBIX paboT U Mpo- I1K-5
BEpKa OTYETOB
2 | O6mas xapakTepucTuka HeTH U rasa, 20 [Ipuem komnokBuy- K-5
cBoiicTBa He()TH U HEPTENPOAYKTOB Ma
3 | Haceimenssle coequHeHust Heptu 20 [Ipuem komnokBuy- K-5
Ma
6 ceMecTp
4 | Onpenenenue HOAHOTO M OPOMHOTO YHCET 18 [Tpuem naboparop-
HBIX paboT U Mpo- I1K-5
BEpKa OTYETOB




5 | Mertoap! nosy4yeHUsI © XUMUYECKHE CBOMCT- 18 [Tpuem naboparop-
Ba YIJI€BOJOPOJIOB HEPTH HBIX paboT U Ipo- I1K-5
BEpKa OTUETOB
6 | Onpenenenue coaep:kanus cepbl B HePTIX 18 [Tpuem naboparop-
u HepTenmpoayKTax HBIX pa0boT U Ipo- ITK-5
BEpKa OTYETOB
7 | Onpenenenue coep:KaHus MUHEPATbHBIX 18 [Tpuem naboparop-
KHUCJIOT U IIEJI0YEn HBIX paboT U Mpo- IIK-5
BEpKa OTYETOB
8 | Henacelmiennsie coenHeHust He(hTH 18 [Ipuem kosnokBuy- K-5
Ma
9 | I'erepoaToMHBIE COETMHEHHS 1 MUHEPAJIb- 18 [Ipuem KoIOKBHY- K-5
HbIE KOMIIOHEHTHI He()TH Ma

9. Hcnojb30BaHHE PEHTHHIOBOI CHCTEMBbI OLIEHKH 3HAHUIT
[Ipu oneHke pe3yabTaTOB JEATEIBHOCTH OOYUYAIOMIUXCS B paMKaxX JUCIUIUTHHBI «XUMUS
He(TU U Ta3a» UCHOJIb3YETCs PEUTHHIOBas cucTema. PerTuHroBast onenka GopMupyeTcs: Ha Oc-
HOBAHUU TEKYILErO U MPOMEKYTOUHOTO KOHTPOJIs. MakcuManbHOE U MUHUMAJIbHOE KOJIMYECTBO
O0aUIOB TIO0 pa3IUYHBIM BHJaM Yy4eOHOU paborel ommcaHo B «llomoxkeHun o OawibHO-
PEUTHHIOBOM cHCTEME OLICHKM 3HAHUW CTYJEHTOB U 00ecledeHMsl KauecTBa y4eOHOro mpouec-

ca» OI'bOY BO «KHUTVY».

OueHuBaroume MEpPONPUATUS Kon-Bo - barer
min | max
S cemecTp
JlaboparopHast pabota 6 36 60
KomnokBuym 2 24 40
NTOI'O 60 100
6 cemecTp
JlaGoparopHas pabota 4 24 40
Konnoxsuym 2 12 20
DK3aMeH 1 24 40
NTOI'O 60 100

10. OueHouHble cpeACTBA /ISl TEKYLIero KOHTPOJIS yCIeBaeMOCTH, IIPOMEeKYTOYHOMH

ATTECTAIMHU IO HTOraM OCBOCHUA NTUCHHUIIIIMHBI

OreHOYHBIC CPEACTBA I MPOBEACHUSI TEKYIIETO KOHTPOJS yCIIEBAEMOCTH, MPOMENKY-
TOYHOW aTTeCTAlMK OOYYaIOIIUXCS U UTOTOBOM (rOCYIapCTBEHHOM MTOTOBOM) aTTeCTAallUM pas-
pabaThIBAIOTCS COIJIACHO MOJIOKEHHIO 0 DOHJaX OIEHOYHBIX CPEJICTB, PacCMaTPUBAIOTCS Kak
COCTaBHas 4acTh pabodeil MporpaMMbl U O(POPMIISIOTCS OTACTHHBIM IOKYMEHTOM.




11. UadopmanmnoHHo-MeTOAHYECKOE 0O0ecTedeHne JUCIUIIMHBI

11.1 OcHoBHasi MTEpaTYpa

[Tpu m3yyennn nucrurummael b1.B.J1B.02.01 Xumus HedTH 1 ra3a B Ka4ecTBE OCHOBHBIX
MCTOYHUKOB WH(POPMAITUU PEKOMEHTyeTCs HCIIOIh30BaTh CISAYIONIYIO JTUTEPaTypy:

OcHoOBHbBIE HCTOYHMKH MHpOpMaLUK

KoJ-Bo 3Kk3.

Ps6oB, B. [I. Xumus Hedtu u raza : yuebnoe nocoodue / B.J1. Ps-
00B. — 3-¢ u3., ucnp. u aon. — Mocksa : UHOPA-M, 2021.
— 311 c. — (Bsicmiee oOpa3zoBanue: bakanaspuar). — DOI
10.12737/1017513. - ISBN 978-5-16-015106-9. - Tekcr : amek-
tponHbid. - URL: https://znanium.com/catalog/product/1017513
— PexxuM octyna: no noJmucke.

OBbC «ZNANIUM)»
https://znanium.com/catalog/pr
oduct/1017513

Hocrym ¢ 6o Touku Ua-

TEpHET 1ocie perucrpauuu IP-
anpeca HXTU

[Torexun, B. M. Xumus u TEXHOJIOTHS YTII€BOAOPOIHBIX Ta30B U
ra3o0BOro KOHJeHcara : yueOHuK : B 2 yactsix / B. M. TlorexuH ;
Cankr-IlerepOyprckuil rocyaapcTBEHHbIH TEXHOIOTMUECKUIA
MHCTUTYT (TexHu4eckuil yanusepcuret). — Cankr-IletepOypr :
Xummzaat, 2020. — 561 c. : wi. — Pexum goctyna: mo mojmucke.
— URL.: https://biblioclub.ru/index.php?page=book&id=599146—
bubGmmorp.: c. 551. — ISBN 978-5-93808-354-7. — Tekcr : amek-
TPOHHBIM.

OBbC «YHuBepcurerckas 610-
JIMOTEKA OHJIANHY
https://biblioclub.ru/index.php?
page=book&id=599146 loc-
Ty1 ¢ J1t000i# Touku MHTEepHEeT
nociie peructpauuu IP-agpeca
HXTU

Koctpomun, P. H. Xumudeckwnii cocraB HetH : yaeOHOE MOCO-
oue / P. H. Koctpomus, /I. A. M6parumona, H. JI. Cononosa ;
MunuctepcTBo 00pazoBanus u Hayku Poccun, Kazanckuii Ha-
LIMOHAJIBHBIN MCCIIE0BATEIbCKAN TEXHOJIOIMYECKUI YHUBEPCH-
tet. — Kazans : Kazanckuil HaydHO-HCCIIe10BaTENbCKUN TEXHO-
noruveckuil yausepcurer (KHUTY), 2018. — 160 c. : Tadmx.,
rpad., wi. — Pexxum focTtyna: no noJamnucke. —

URL: https://biblioclub.ru/index.php?page=book&id=560567 —
bubGmmorp. B kH. — ISBN 978-5-7882-2420-6. — Tekcr : anek-
TPOHHBIM.

OBbC «YHuBepcurerckas 610-
JMOTEKA OHJIANHY
https://biblioclub.ru/index.php?
page=book&id=560567
Hoctyn ¢ mo6oi Touku NH-
TEpHET nocie perucrpanuu IP-
anpeca HXTHU

11.2 lonoJiHUTE/ILHAA JIUTEPATYpPa

I[OHOJIHI/ITCJII)H])IC HCTOYHHKHU I/IH(l)OpMaIII/[I/[

KoJa-Bo 3Kks3.

Kanununa, T.A. Xumust HedTH 1 ras3a : yueOHO-METOIUYECKOE
nocobue / Kamuamnaa T.A. — Mockaa : [Ipocnekr, 2015. — 194
c.— ISBN 978-5-392-19189-5. — URL.:
https://book.ru/book/917441 — TeKcT : 2MEKTPOHHBIH.

OBC «YHuBepcuterckas 0uo-
JIMOTEKa OHJIANHY
https://book.ru/book/917441
Hocrym ¢ mo6oit Touku UuTEp-
HeT nocie perucrpauuu 1P-
anpeca HXTU

I'peuyxuna, A. A. MeToab1 O4UCTKHA HEPTH OT CEPOBOIOPOA 1
JIETKUX MEpKanTaHoB : yuebHoe nocodue / A. A. I'peuyxuHa,

C. IletpoB ; MunucrepctBo oOpa3zoBanus 1 Hayku Poccuu, Ka-
3aHCKWH HAITMOHAJBbHBIN UCCIEIOBATEIILCKUHA TEXHOIOTHIECKHH
yHuBepcuteT. — Kazanp : Kazanckuit HaydHo-
rccaeaoBarenbekuil Texnonornueckuii yausepeuret (KHUTY),
2014. - 100 c. : Tabm., rpad., wi. — Pexxum ocTyna: 1mo moImmc-
Ke. —

URL: https://biblioclub.ru/index.php?page=book&id=427988 —
bubmmorp. B kH. — ISBN 978-5-7882-1517-4. — Tekcr : anek-
TPOHHBIN.

OBC «YHuBepcuteTckas 0uo-
JINOTEKA OHJIAMH)
https://biblioclub.ru/index.php?
page=book&id=427988
Hoctym ¢ mo6oit Touku UuTep-
HeT nocie perucrpauuu 1P-
anpeca HXTU
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11.3 DNeKTPOHHbIE UCTOYHUKK MHDOPMaLUK
Mpn wn3yyvenun gucumnavHel b1.B.AB.02.01 Xvmusa HepTM M rasa pekoMeHAyeTcs
NCMO/b30BaHNE 3IEKTPOHHbLIX MCTOYHMKOB MH(OPMALUK:

L 3BbC YHuBepcuTeTCKas 61MbnnoTeKa oHNaiH - Pexxum goctyna: http://biblioclub.ru

2. 3BC «ZNANIUM> - Pexkum goctyna: https://znaniuni.com/

3 3BC «Book.ru» - Pexxum goctyna: www.book.ru

4, depepanbHbIi nopTan «PoccUiCKoe 06pa3oBaHmMe» [DNEKTPOHHbLIA pecypc]. - Pexum
poctyna: http:/www.edu.ru/, CBO60OAHBIA.

5. depepanbHbIi  LUEHTP  MH(OPMAaLMOHHO-00pa3oBaTe/lbHbIA  pecypc  [ONeKTPOHHbIN
pecypc]. - Pexxum goctyna: http:/www.fcior.edu.ru/, CBO60AHBIA.

6. MHpopmaumoHHaa cuctema «EAMHOE OKHO AocTyna K 06pas3oBaTesfibHbIM  pecypcam»

[@nekTpoHHbIN pecypc]. - Pexxkum gocTtyna: http:/www.window.edu.ru/, cBO60AHbIA.

11.4 CoBpeMeHHble npodeccuoHasbHble 6asbl fJaHHbIX W MHGOPMALMOHHbIE
CnpaBoOYHble CUCTEMbI

1. bBasa paHHbix PubChem [3nekTpoHHbIA pecypc]. - Pexum  pgoctyna:
http:/www.pubchem.ncbi.nlm.nih.gov/, cBo6oAHbIN.

2. basa pgaHHbIX NIST Chemistry WebBook [9neKTpoHHbI pecypc]. - Pexum foctyna:
http:/www.webbook.nist.gov/chemistry/, cBO60AHBIIA.

CornacoBaHo:

3aB. 0TAEN0M B.A. Tapacosa
no 6ubnMoTevHOMY

06CNy>XMBaHUIO


http://biblioclub.ru
https://znaniuni.com/
http://www.book.ru
http:/www.edu.ru/
http:/www.fcior.edu.ru/
http:/www.window.edu.ru/
http:/www.pubchem.ncbi.nlm.nih.gov/
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12. MaTepuajbHO-TEXHHYECKOE o0ecnedeHue JUCHUILTHHBI

Peanu3zanus yueOHOM muCHUTIIMHBI TpeOyeT Hamuuus ydeOHoro kabuneta 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, cremnak isi XMMHUYECKOM MOCYIbI, CTEIIAX JIJIs XH-
MHUYECKHX PEaKTUBOB, CTOJIbI TAOOPATOPHBIE, OCTPOBHBIE TAOOPATOPHBIE CTOJBI, JIA0OpATOPHBIE
CTOJIBI-TYMOBI, JJaOOpaTOpHAs CTOJ-MOIKa, mKad s TOKYMEHTAlUH, Ka( MeTaJUIMYECKUH.

Qowenadopamopnoe 0060pydosarnue:
muctuusitop -4, pH-metp HI 2215, Becwer nabopatopusie AJ-320 CE, konbonarpesarens UT-
4120, neur myenbHast, Tepmoctat HT 30-M1 JULABO Gmbx,
xonoaunsHuk Candy TSA 5143W, nab6oparopusiii xpomatorpad JIXM-80, AL — 6 kanansHOE,
Tepmolikad, IepeMenBarolIee yCTPOUCTBO ¢ peryaIupoBaHrueM 4acToThl BpameHus [1UB2,
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,

Cneyuanu3upoeantvle yCman08Ku U CHEeHObL:

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

- nabopatopHas yctaHOBKa «Jleruaparaiust CHUPTOBY, BKIIOYAIOIIAS: PEaKTOp KaTalu-
TUYECKUH MPOTOYHBIN, JO3UPYIOIIEe YCTPOMCTBO, NIeUb TpyOUaTas C peryisTopoM TeMIlepaTyphl
TPM-1, X0noAWJIBHUK POTOYHBIN BOASHOM, YTIIEKUCIOTHBIA KOHIEHCATOP, IPUEMHUKH, CUET-
YUK rasa;

- naboparopHas ycraHoBKa «KaTtaauTHueckuii KpeKUHT YTIIeBOJA0POOBY, BKIFOUAOIIAS:
peaKTop KaTAIUTUYECKUH TMPOTOYHBIN, JO3UPYIOIIee YCTPONUCTBO, TIeUb TpyOUaTas C perynsiro-
poM Temneparypsl TPM-1, X0n0AWIBHUK NPOTOYHBIN BOASIHOM, YIIIEKUCIOTHBIN KOHJIEHCATOD,
MIPUEMHUKH, CUETUUK ra3a;

- naboparopHas yctaHoBKa «OKuakoda3zHble XUMUYECKHE CUHTE3bI», BKIIOYAIOIIas: Ja-
OOpaTOpHBIN PEaKTOP-CMECUTEIND, IEPEMEITHBAIOIIEe YCTPOMCTBO C PETYINPOBAHUEM YacTOTHI
BpallleHUs] MEMIATKU, J03aTOpP, TEPMOCTAT HUPKYISIUOHHBIN, OOpaTHBIN XOIOAUIBHUK, TPOOO-
OTOOpHHUK.

Paodouue mecma:

- QHAJIMTUYECKOE OIpe/eleHHe KOHIICHTPAUU (DYHKIIMOHAIBHBIX TPYII OPTraHUYECKUX
COCTMHEHUI TUTPOMETPUIECKIM METOIOM (TIHUIIETKH, OIOPETKH, TabopaTopHas Mocyaa);

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

- ompefeNeHue TeMIEepaTypbl MOMYTHEHHUS HEPTEIPOAYKTOB METOJOM «XOIJOJHOTO
CTEpXKHS (KPHOCTAT, CIISIUAIN3UPOBAHHOE Ta00OpaTOpHOE 00OPYIOBAHHE);

- 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 OmpeleIeHHe aHWINHA B PEaKUUOHHOW cMmecHu (Xpomarorpad
JIXM-80 (merexrop ITMJI), ALII, komonka HacamouHas, renepatop Bogopoaa ['BU-6, razoBeblil
OaJJIOH — reNuid, BCHOMOTaTeIbHbIC TPUHAIICKHOCTH);

- Xpomarorpadudeckoe OnpeeIeHne KOHIIEHTPAIIMA OKUCH MPOIMHIICHA U MPOMUIICHT -
KoJIi B peakiuoHHOW cmecu (xpomarorpad JIXM-80 (merextop ITNI), ALII, kononka Haca-
JouHasi, TeHepaTop Bogopoaa ['BU-6, ra3oBsiii 6a/UI0H — Teluil, BCIOMOTaTeIbHBIC MPUHAIICHK-
HOCTH);

- oTpejieJICHUEe aKTUBHOCTH HOHOB Bojopoa (pH-metp HI 2215, HaGop 31aekTpo10B);

- TOTCHIIMOMETPUYECKOE TUTPOBAHUE - OMPEIEICHHE IEJIOYHOTO0 YHCIa B MOTOPHBIX
maciax (pH-merp HI 2215, nHabop 35mekTpoaoB);

- MOTCHIIMOMETPHYECKOE TUTPOBAHUE - ONIPEICTICHHUE MIEJIOYHOTO YHCIIa B MPOCTHIX IMO-
mmadupax okucu npormiena (pH-merp HI 2215, mabop a1ekTpo1oB);

- 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)

- ONPEJICIICHUE BSI3KOCTH OPTaHUYECKUX COSAMHCHHUN W/WIIM cMecel (TepMocTaT, BUCKO-
3UMETPBHI).

13. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
B npouecce npoBeneHus ayIUTOPHBIX 3aHATHI MPUMEHSIOTCS Ccieayrolue obdpas3oBa-
TEJIbHbIE TEXHOJIOTUH 00yueHus (B MHTEPAKTUBHBIX (hopMax):

Paznen Bun 3ansaTus WuTepakTuBHas Gopma Yacsl
MeTto1bl pa3aenenrs KOMIIOHEHTOB
He(TH U raza JlexunoHHOE 3a-
Jlexknus-Oecena 4
CMmorel, acanbTeHbI, COAepKALTHECs HATHE
B He(TH
Beenenue
3amuTa OT4ETOB II0 Ja-
Henaceitiennsie coequHeHust HeTH JlabopaTopHoe
OopaTopHBIM paboTam, 16
['erepoaToMHbBIE COEIMHEHUS] U MUHE- 3aHsTHE .
KpYIJIBIA CTOJ
pajibHble KOMIIOHEHTHI He)TH
Beenenue
Haceiiennsie coequHeHuss HeTH
IIpakTrueckoe
Henacepiiennsie coequHeHUs HePTH SaHSTHE Cnava KOJJIOKBUYMOB 8

FeTeI)OaTOMHBIG COCINHCHUA U MUHC-
PAJIBGHBIC KOMITOHCHTBI He(bTI/I




