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MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

JucuumnuHa «XUMHUS U XUMUYECKHE TEXHOJIOTMHM» OTHOCUTCS K TUCHUIUIMHAM 4YacTH,
dbopMupyeMoOil ydacTHUKaMH OOpa3oBaTENbHBIX OTHOIIeHWH bioka 1 Jlucrurumsel (Momyim)
Monynsa «EcTecTBeHHOHay4YHbIE TEXHOJOTHH» Yy4eOHOro IjlaHa OCHOBHOW MNpoQeccrOHANbHOMI
0o0pa3oBaTeNbHONW MIPOTPaMMBl  BBICIIET0 00pa3oBaHUs — MPOTPaMMbl MarucTparypsl IO
HarnpaBieHuto noarotoBku 06.04.01 buosorusi, HampaBiaeHHOCTH (IMPoduiIb) 00pa3oBaTEIHLHOM
nporpamMmbl «bruonHpopmaTuka U cucTeMHast OMOIOTHA», OUHOU (OPMBI O0OYUECHHUS.

K «BXOOHBIM» 3HaHUSM, YMEHUSM U TOTOBHOCTSM OOYYaromerocsi, HeOOXOAWMBIM MpU
YCBOGHUU JIaHHOM TUCIHUIUIMHBI U NMPUOOPETEHHBIM B pPe3yJbTaTe OCBOCHUS MPEAIIECTBYIOIINX
JTUCITUTIMH, OTHOCSITCS: CBEIEHUS O (DYHIAMEHTAIbHBIX MPUHIUIAX W OCHOBAX XUMHYECKHX
npoueccoB; 0a30Bble MPEACTABICHUS O XMMHUU; YMEHHE UCIOJIb30BaTh MOJYUYEHHBIC 3HAHMS IS
OOBSICHEHUSI PE3yJIbTATOB HAYYHBIX JKCIEPUMEHTOB; BJIaJICHUE COBPEMEHHBIMU CPEICTBAMHU
KOMITBIOTEPHOM O0OpabOTKM Hay4yHBIX JIaHHBIX; 3HAHUE CHUCTEM cOopa, 0OpabOTKM M XpaHCHHUS
Hay4YHOH MH(OpMaIUH.

JlucuuniuHa onupaercs Ha pe3yabTaThl 00yueHus:, chOpMHUPOBAHHBIC B PAMKaX TUCIUIUIMH
yu4eOHOro TUTaHA: «AHAJIM3 JaHHBIX B OHWOJOTHMM W MeauimHey, «lMcTtopus W MeToI0JIOTHS
Ouonoruu u HHGOPMALIMOHHBIX TEXHOIOTUI».

Pe3ynbrarhl WM3ydeHHWS IUCHUIUIMHBI «XWUMHS W XUMHYECKHE TEXHOJOTHUW» SBISIOTCS
TEOPETUYECKOW M METOJIOJIOTMYECKON OCHOBOM TMpU M3yYEeHUU JUCHUIUIMH: «buoxumusy,
«MaTemMaTu4eckoe MOICITUPOBAHHE OMOJOTHUECKUX IMPOIECCOBY, MPH MPOXOKACHUU MPAKTUK I10
MOJyYEHUI0 TPOGECCHOHATBHBIX YMEHUW U OmbITa Mpo(ecCHOHATBHOW AESITeNbHOCTH, IPHU
noarotroske u 3anmure BKP.

1. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yueHHsi (00pa3oBaTe/ILHBIX Pe3yJabTaTOB)
10 JMCUHUIIHHE

Llenbr0 OCBOEHHSI JUCHMUIUIMHBI «XUMHSI U XUMHYECKUE TEXHOJOTUM»  SIBIISIETCSA
(GOopMHUPOBAaHNUE TEOPETUUYECKUX, METOAOJOTHYECKMX M TNPAKTHUYECKUX 3HAHUNH O NPUKIATHON
HANPaBIEHHOCTH XUMHUHU, 4YTO oOOecreynBaeT HEOOXOIAMMBIH YpOBEHb MMOATOTOBKH OymyIIMX
CHEIHAJIMCTOB, a TAKXKE CO3/Ia€T OCHOBY JJI1 OCBOCHHUS MPODUIUPYIOIINX YUEOHBIX TUCIUIUINH.

B pesynbrare OCBOEHHS MpOrpamMMbl MarucTpaTypbl OOyYaIOIIMKCS TOKEH OBJIAJETh
CIIEYIOIIUMHU pe3yabTaTaMi 00yUYeHUs 10 AUCHUIIINHE «XUMUS U XUMUYECKUE TEXHOIOTUN ).

Komnerenmus u OO0pa3oBarenbHbIC Pe3yIbTaThl JUCIATLTMHBI
WHUKATOPHI e (aTamnsl GopMUpPOBAHUS AUCHIUTUIHHBI)
JIOCTHOKCHHS B 3HAET yMeeT BIIAJICET
JTUCIUILINHE
I[IK 2 Opraauzanus,
BBITTOJTHEHHE u
yIpaBlIeHUE KadyecTBOM
1ab0paTOPHBIX
UCCIIeTOBaHUM - (HPU3HUKO-
XUMHYECKHUX,
reMaTOJOTHYECKUX,
MMMYHOT€MAaTOJIOTHUECK
X, OOIMEKIMHUYSCKHUX,
OMOXUMHUYECKUX,
MMMYHOJIOTHYIECKHX,
TOKCHUKOJIOTHYECKHX,
MOJIEKYJISIPHO-
OHOJIOTUYECKUX,
TCHETHYECKHUX,
LHUTOJIOTMYECKHX,




MHUKPOOHOJIOTHIECKUX

mpo6 k jabopaTopHOMY
aHAJIN3y B 3aBHUCHUMOCTH

(bakTepuOIOTHIECKUX,

MUKOJIOTHYECKHUX,

BHUPYCOJIOTHYECKUX,

Mapa3sUTOIOTHUYECKHX).

HIIK 2.1. Ilpumenser OP-1 IlpumeHser 3HaHUA
3HAHUA CTAaHIAPTHBIX U CTaHIApPTHBIX W MHBIX
MHBIX METOAMK OTOOpa U METO/IK orbopa
TPaHCIIOPTHPOBKH Matrepuaia
0TOOPaHHBIX poo

COTJIACHO PYKOBOJSILEH

JOKYMEHTAINH.

uriKk  2.2. Bnaneer OP-2 Bnaneer
METOJIaMU  TIOJITOTOBKHU METOJIaMU TIOJITOTOBKH

npo0 K 1adopaToOpHOMY
aHaJIM3y B 3aBHCUMOCTH

oT MeToja oT MeToaa
WCCIIEIOBAHUS COTJIACHO UCCIICIOBAHMS

PYKOBOASILIEH

JIOKYMEHTAIUH.

HIIK 2.3. TIlpoBoaut OP-3 [IpoBoaut
abOpaTOPHBIN aHATHU3 C 1ab0opaTOPHBIN
HCIOJIb30BAaHUEM aHaIIn3 c
1abopaTopHOTO UCTIOJIb30BaHUEM
000py/IOBaHUsl COTJIACHO 1a00paToOpHOTO
PYKOBOISIIIEH 000opyI0BaHUS
JIOKYMEHTAI1H.

HUIIK  24. Bnaneer OP-4 Bnaneer

HaBbIKaMHU aHaim3a HaBBIKAMU aHanm3a

MOJYYEHHBIX  JIAaHHBIX, MTOJTYYEHHBIX JaHHBIX

CTaTUCTUYECKOMN

00pabOTKH XpaHEHUs u

JOKYMEHTAIUU

pe3yJIbTaTOB.

UIIK 2.5. Cnocoben OP-5 Cnocoben
oQOpMIIATH OTYETHI, C 0QOpMIIITh OTYETHI,
MIPUMEHEHUEM c MIPUMEHEHUEM
rpadukos, rpadukos,
T€HEPUPOBAHHBIX TeHepUPOBAHHBIX
TaOIHI] U JIP. TaOIHI] U JIp.

2. O0beM [JUCHMIUIMHBI B 3a4YeTHBIX €IMHHMIAX C YKa3aHHeM KOJINYecTBa
aKaJeMH4YeCKHX YacOB, BbIIEJEHHbBIX HAa KOHTAKTHYW padoTy o00y4amommxcs C
npenoaasarejeM (M0 BHAAM Y4YeOHBIX 3aHATHH) M HAa CaAMOCTOMITEJIbHYIHO padoTy
00y4YaroIuXxcs:

Y4eOHble 3aHATHS
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3. Coaep:xanue TUCUMILIMHBI, CTPYKTYPHPOBAHHOE N0 TeMaM (pa3jesiaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJHYeCTBA aKA/leMHYECKHUX YaCOB U BU/IOB y4eOHbIX 3aHATHIA

3.1. VYkazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOJIUYECMEA AKAOEMUYECKUX
Yacoe u 6U006 yUeOHbIX 3aHAMUIL

KommaectBo yacos mo ¢popmam
OpraHu3anuu 00y4eHus

HaunmenoBanue paszaena u tem Jlexu. JIab. IIpakt. | CamocT.
3aHATUS | 3aHATHS | 3aHATUA | pabota
Pa3znes 1. TeopeTuyeckue 0CHOBbI XUMHYECKOM TEXHOJIOTHH.
Tema 1. TeopeTndeckre 0CHOBBI XMMHUYECKOM
TEXHOJIOTMHU. XUMHYECKasi MIPOMBIIIJICHHOCTb, 1 4 18
COBpPEMEHHBIC HAMPABIICHUS Pa3BUTHUSA
XUMHYECKON MPOMBIIIUICHHOCTH
Tema 2. XuMHUeCKO€ MPEeBpaIIEHUE BEUIECTB,
€ro COCTaBJISIIONINE U UX OCHOBHBIE 1 2 20

XapaKTepI/ICTI/IKI/I. HOHSITI/IG O XUMHKO-
TEXHOJOTHYECKOM IIPOIIECCe
Pa3pnen 11. Ucioninb30BaHHe 3aKOHOB XMMHH
Tema 3. OCHOBHBIE OHSATHS XMMUYECKON

npu Bmﬁope TEXHOJOTHIECCKOI'o peKumMa

2 6
KHHETHKHU.
Tewma 4. Katain3 B XuMu4eCcKkoil TEXHOJIOTUU 2 6
Pa3nea I1I. Ilpumenenne 6MOMH(OPMATHKH B XUMHYECKHUX TEXHOJIOTHAX
3
Tema 5. Xumuueckasi nepepadoTKa TOTUIMBA 6
. 4
Tema 6. XUMHYECKHE TEXHOIOTHUH MTHIIEBOI 1 6
MPOMBIIIIICHHOCTH
3
Tema 7. XUMUYECKHE TEXHOJIIOTUU MTPOU3BOACTBA 1 29
JIEKapCTBEHHBIX MPEMAPATOB
NUTOI'O 4 20 84
3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucuyuniuHbl
Kpartkoe conep:xxanue Kypca
Pa3nen 1. TeopeTuueckue 0CHOBBI XUMHY€CKOH TE€XHOJIOTHH.
Tema 1. Teopernueckue OCHOBBI XHMHYECKOH TEXHOJOTHMH. XHMHUUYECKAs

NPOMBILLIEHHOCTh, COBPEMEHHBIE HANIPABJICHUS PA3BUTHA XMMHUYECKOH NMPOMBIILIEHHOCTH
XuMuyeckass TEXHOJIOTHS Kak HayKa. OcHOBHEBIE HaIpaBJICHUA Pa3BUTUA XUMHYECKOH
TEXHUKH U TEXHOJIOTMHU. XUMHUYECKasi IPOMBIIUIEHHOCTD
HNuTepakTuBHas dopma: rpynnoBoe o0Cyx1eHUE

Tema 2. Xumuuyeckoe nmpeBpallieHHe BelIeCTB, €ro COCTABJIAKINME U MX OCHOBHbBbIE
xapakTepucTuku. [loHsATHE 0 XUMHKO-TEXHOJIOTHYECKOM Npouecce

IlonsaTue, cTpykTypa, KiIacCU(pUKaLMs, OCHOBHbIE IMOKA3aTENM XUMHUKO-TEXHOJIOTUYECKOTIO
nporecca (XTII). Craguu XTII, ocHoBHas cTaaus. Pacxoanbie KO3 PHUIHUEHTHI, CKOPOCTh, CTETIEHb



MIpEBpaIlCHHs, BBIXOJ MpOoAyKTa, m3buparenbHocTh XTII. dakTopbl, obecrmeunBaronIue BBIXOJ
LEJIEBOTO MPOYKTa

Paznea I1. Ucnosib30BaHMe 3aKOHOB XMMHH IPH BHIOOPE TEXHOJIOTHYECKOI0 pesKkuMa.

Tema 3. OcHOBHBIC NOHATHA XUMHUYECKO KHHETHKH.

CkopocTh XHMMHUYECKOM peakiuu. YacTHBI MOPSAOK peakuuu. MeXaHUu3M peaklMu.
Jlumurtupyromas craaus. BnusHue pa3znuyHbIX (aKTOPOB Ha CKOPOCTb, BBIXOJ M CEJIEKTUBHOCTh
IIPOCTBIX U CJOXHBIX peakuui. PaBHOBecME B XMMHMKO-TEXHOJOTMYECKOM IIPOLECCE M OLEHKA
BO3MOXHOCTeH ero cmemenus. I[lpumenenue npunuuna Jle-Illatense u mnpaBuia ¢a3 s
OIIpeZeIICHUs TapaMeTPOB TEXHOIOIMYECKOT 0 peKUMa

HNuTepakTuBHas popma: Brimonnenue nabopaTopHO-TIPAaKTHIECKOH pabOThI

Tema 4. KaTaJu3 B XUMHYECKOIi TEXHOJOTHH

[IpumeneHne KaTaJIM3aTOPOB B  XUMHUYECKOM TEXHOJOTUM. MexaHu3M  JeHCTBUSA
KaTanu3aropoB. ['omoreHHblii  KaTanu3. [IpOMBIIUIEHHOE  MCIOJIB30BaHUE  T'OMOTECHHBIX
KaTaJUTUYECKUX IMpoleccoB. ['ereporeHHblii Katanu3. KoHTakTHble ammapaThl. HoBble MeETOMBI
OCYIIECTBICHUS ¥ HWHTEHCU(PHUKAIUA XUMHKO-TEXHOJOTUYECKUX TMPOIECCOB: IMPUMEHEHHE
yIbTpa3ByKa, POTOXUMUYECKUX, TNIA3MEHHBIX, PAAHAIIMOHHBIX U OMOXMMHUYECKUX BO3JICHCTBUI Ha
MPOLECCHI

HNurtepakTtuBHas dgopma: PernieHue TEOPETUYECKUX U AKCIEPHUMEHTATBHO-TTPAKTUYECKUX
3aj1a4 MUKporpynmnamu. PaboTa ¢ UHTepHET-UCTOYHUKAMU.

Paznea I1I. Ilpumenenne 0MOMH(POPMATHKN B XHMHYECKHUX TEXHOJIOTHAX

Tema 5. Xumnueckasi nepepadoTka TONJIUBA

Bunsl TOmumBa, WX XapaKTepHCTHKAa M pOJb B JHEpreTudeckom Oamance Poccum.
[TpoucxoxxaeHne pazauuHbIX BUJIOB TomuuBa. Ilepepaborka TBepmoro Tormmsa. IlepepaboTka
He(TU U IPUPOAHOIO raza.

Tema 6. XuMHYecKHe TEXHOJIOTHH MUIIEBOH NPOMBIIIJICHHOCTH

XnebOonekapHOe MPOU3BOACTBO (Xj1e00oneueHne), KOHCEPBUPOBAHUE MPOTYKTOB KUBOTHOIO
IIPOUCXOXKIECHHUS, CaXapHOE IPOU3BOJCTBO, MOJIOYHOE IIPOU3BOJICTBO.

HNuTepakTuBHas gopma: rpynnoBoe o0Cyx1eHuE

Tema 7. XuMHUYeCKHE TEXHOJIOTHH IIPOU3BOACTBA JIEKAPCTBEHHBIX NIPENapaTos

HccnegoBanne TEXHOJIOTMM IONYYEHHUS JIEKAPCTBEHHBIX IIPENapaToB U UX FOTOBBIX
JICKApPCTBCHHBIX (1)0pM C ITIOMOIIBIO MI/IKpO6I/IOJ'IOFI/I‘~I€CKI/IX, XUMHUYCCKUX H (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IX
nporeccoB. BoamoxkHOCTH MpuMeHeHHsT OMOMH(OPMATHKH JJIsl MOJIETUPOBAHUS IMPOLECCOB MpPU
IIOMOIIM COBPEMEHHBIX IIPOrPaAMMHBIX HHCTPYMEHTOB

HNuTepakTuBHast popma: rpyninoBoe 00CyxKIeHUE

4. TlepeyeHb y4eOHO-METOAUYECKOIr0 o0ecmedyeHUsl 1JIsl CaAMOCTOATEIbHOH PadoThI
00y4aroIMXCcH M0 JUCUMUIITIMHE

O6mmit 0o0BEM CaMOCTOSITENIbHOW pabOThl CTYJAEHTOB TIO JUCHUIUIMHE BKIIOYACT
ayJMTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATENbHYIO pabOTy CTYAEHTOB B TEUEHHE CEMECTpa.

AynuTopHas caMocTosiTellbHasg paboTa OCylecTBiIsieTcs B (pOopMe BBIIOJHEHUSI TECTOBBIX
3aJJaHHii IO AUCUUIUIMHE, 1a00paTOPHBIX padoT.

BueaynuropHas camocTosiTenbHas paboTa ocylecTisiercs B popmax:

- MOJATOTOBKM K YCTHBIM OIpOCaM, K JOKJIAay, KOHTPOJBHOW paboTe, 1a00paTOpHBIM
paboTtam.



Ilpumepnsle 6onpocvl KOHMPOALHOU PadOMbl

Kontponbnas pabora mpoBoauTcsi B nmucbMeHHOU dopme. CoctouT mu3 aByXx uvacteit: A (1
nrcbMeHHbIH Bonipoc) U B (12) TectoBbix 3ananuii). [IpaBuibHbIid OTBET 3a1aHust B yactu A = 20
0aioB, B TecTOBOM yactd = 1 0amr. Mroro = 32 6amia.

IIpuMepHBIii Bonipoc yacTu A:

Bo3MmoxHOCTH TpuMeHeHus: OMOMH(DOPMATUKU NPU U3y4eHHH pabOThl KaTaau3aTOpPOB Ha
POU3BOICTBAX.

OC-3 I[IpumepHbIe BONPOCHI TECTOBOI YyacT B:

1. ITo6ouHbIe TPOAYKTHI, KOTOPbIE HE HAXOAAT MPUMEHEHHs Ha JaHHOM IPOHM3BOJICTBE, HO
MOTYT CJIY’KUTb CHIPbEM ITPH MPOU3BOICTBE HEKOTOPBIX XUMHUYECKHUX MPOIYKTOB:

a) OTXO/IbI;

0) chIpbe;

B) HIOJIYIIPOIYKTHI;

T') KaTaJIn3aTopsbl.

2. Pereneparus - 3T10:

a) BOCCTAaHOBJICHUE aKTHBHOCTH KaTaIM3aToPa;
0) ylaneHue ra3os;

B) y/laJleHHE BIIATH;

I') CJIMITAHUE YaCTUIl KOJUTOMTHOM CHCTEMBI.

3. CoBOKYIHOCTb Omeparyii, IpOBOJUMBIX B ONPEEIEHHON MOCIEeI0BATEIbHOCTH B LIENAX
MOJIyYEHUS U3 ChIPbsl TOTOBOM MPOAYKIIUU — 3TO:

a) XMMUKO-TEXHOJIOTHYECKUI IIPOLIECC;

0) TEXHOJIOTHYECKUI PEKUM;

B) TEXHOJIOTMYECKH MapameTp;

I') TEXHOJOTHYECKUI PEerjaMeHT.

4. Kak Ha3bIBaeTCs MPoIiecc 00pabOTKU CHIPHS C METBI0 OTACIICHUS MMOJIE3HOW €ro YacTH OT
HEIIOJIE3HOM:

a) pereHeparus;

0) neraszanus;

B) oOorarieHue;

') KOMIUIEKCHOE MCTIOJIb30BaHHE.

5. Ilpu MOBBINICHUH KOHIIEHTPAIIUN CKOPOCTh PEAKIIHU:
a) YMEHBIIIUTCS,

0) yBeIUYUTCS;

B) OCTaHETCS] HEM3MEHHOM;

T') CHavyaJia yMEHBIIUTCS, 3aTEM YBEIUYUTCS.

6. Kak Ha3biBaeTcs mporiecc 00paboTKU ChIPhsI C LIETbI0 OTACNIEHUS MOJIe3HON ero 4acTu OT
HETIOJIE3HOM:

a) HeHTpamu3anus;

0) nmeraszanus;

B) o0orarieHue;

I') KOMIUIEKCHOE UCIIOJIb30BaHUE.

7. Peaknus, mpoxo/siiasi ¢ BHIJICTICHHEM TeTlIa:
a) KaTaTUTHYECKUE;

0) SK30TEpPMHYECKHE;

B) TOMOT'€HHBIE;



T') MHOTOCTAIUHBIC

8. OTx01pl, coepKamye MycTyro MOPOAY:
a) KOHLIEHTPATBI;

0) chIpbeE;

B) XBOCTBHI;

T') SMYJIbCHSI.

9. Xwumuueckue TMPOU3BOACTBA, B KOTOPHIX JIEHCTBYIOT 3aMKHYTBIE CHCTEMBI
BOJIocHaOkeHus 6e3 cOpoca CTOYHBIX BOJI B BOJIOEMbI, HA3bIBAOTCS:

1. 0e3BOAHBIMH;

2. IHKINYECKHMU;

3. 0ecCTOYHBIMU;

4. 0e30TXO0/IHBIMHU.

10. CoBOKYHmHOCTh OCHOBHBIX IapaMeTpoB ((hakTOpoB), BIMSAIOMIUX HA HWHTCHCHUBHOCTDH
paboThI anmapara, Ha3bIBaCTCS PEIKUMOM:

1. onTUManbHBIM;

2. TEXHOJOIHYECKHM;

3. TEIIOBBIM;

4. WVHXEHEPHBIM;

5. 3ama”HHBIM.

11. Kakas cymiecTByeT 3aBUCUMOCTh CKOPOCTH HEOOPAaTUMOM peakLuu OT TeMIIepaTyphl?

1. mpsimas 3aBUCHMOCTb;

2. o0parHas 3aBHCHMOCTH;

3. OKCHOHEHIUaJIbHAas 3aBUCUMOCTH;

4. »sKcTpeMalibHas 3aBUCUMOCTD

12. CoBOKYMHOCTHb ammapaToB (3JIEMEHTOB) M TOTOKOB (CBSI3€i) MEXAYy HUMH,

(GYHKIIMOHUPYIOMIAs KaK €IUHOE 11eI0e U MpeIHa3HAYCHHAS IS TIepepabOTKH UCXOIHOTO CHIPhS B
MPOAYKTHI, — ITO:

1.

2
3.
4

1.
2.
3.

mponeccoB.

4.
5.
6.

XUMHUYECKOE TTPOU3BOJICTBO;
XUMHUKO-TEXHOJIOTHUECKAasi CUCTEMA;
XAMHKO-TEXHOJIOTUYECKUI MPOLECC;
XUMHUYECKAsI TEXHOJIOTHUSI.

Ilpumepnulii nepeuend 60npocog 0 yuedHou OUCKyCcCcuu
«Kamanus3 é xumuueckoii mexnonozuu

IIpuMeHeHne KaTaIU3aTOPOB B XUMUYECKON TEXHOJIOTHH.
MexaHu3M IelCTBUSA KaTaau3aTopoB.
I'omorenHsIil katanus. 1[pOMBIIIEHHOE UCIIOJIB30BAaHUE TOMOTEHHBIX KAaTaTUTHYECKUX

I'eTeporeHHslii KaTaIns.
Hcnonb3oBanue pepMEHTOB B KaueCTBE KaTaJIM3aTOPOB HA MPOU3BO/ICTBAX.
BosmoxxHocTH npumeHeHHs: 6MOMH(GOPMATUKU TPU M3y4eHUH paboThl KaTalu3aTopoB

Ha NpOU3BOACTBAX

Temut 0oknaooe

1. Ilpumenenwe  OUOMHPOPMATHKH B  XHUMHYECKHX  TEXHOJOTUSAX  IHIIEBOI
MIPOMBIIIIIICHHOCTH

2. XuMHYECKHEe TEXHOJIOTHH XJIeOOMEKapHOTO MPOU3BOICTBA (XIIeOoneueHne)

3. XuMHUYECKHEe TEXHOJIOTHH KOHCEPBHUPOBAHUS MPOJTYKTOB JKHBOTHOTO IMPOHUCXOXKICHHS

4. XuMH4YeCKHe TEXHOJOTHH CaXapHOTO MPOU3BOICTBA

5. XuMHUYeCKHe TEXHOJIOTHHA MOJIOYHOTO TIPOU3BOICTBA.



6. TexHomoruu nosy4yeHus JEKapCTBEHHBIX MPENapaToB U TOTOBBIX JIEKAPCTBEHHBIX (HOpM
C TIOMOIIIBI0 MUKPOOHOJIOTHYECKHUX TPOIECCOB.

7. TexHomoruu mosy4yeHus JEKapCTBEHHBIX MPENapaToOB U TOTOBBIX JIEKAPCTBEHHBIX (HOpM
C TIOMOIIIBIO XUMUYECKUX U (PU3HKO-XMMHYECKHUX TIPOIIECCOB

8. Bo3moxHocTu mpuMeHeHUs OMOMH(DOPMATUKH JUJIsI MOJIEIHMPOBAHUS IPOLIECCOB MPHU
MOMOIIIA COBPEMEHHBIX MPOTPAMMHBIX HHCTPYMEHTOB.

Ilpumepnolii nepeuens UHOUBUOYATLHBIX 3A0AHUTL

1. MaremaTtn4eckoe MOJEIMPOBAHNE PEKTU(HUKAINU MHOTOKOMIOHEHTHBIX cMeced (Ha
KaKoM-JIN0O pUMeEpE)

2. MaremaTnueckoe MOJEIMPOBAHHME MpOLECCa PEreHepaly Karauu3aropa (Kakoro —
au00 Tpolecca ... HapuMep pupOpMUHTa)

3. MopnenupoBaHue MPOIECCOB XUMHUYECKOI IepepaOdoTKH TOIUINBA

4. TlpoGnembl mosyueHust / cuHTe3a ... (Kakoro-nuOo BemiecTBa M3 4uclia Hambolee
BA)KHBIX 11 COBPEMEHHON SKOHOMHKH) M BO3MOKHBIE ITyTH UX PELICHUS

,Zlfl}l CamMoCcmoaAmenbHoll N0O020MOBKU K 3aHAMUAM RO ducuunﬂune pexomen@yemc;l
ucnoib3zoeamo ylteﬂuo-memooulteacue mamepuaiibl:

1. PomanoB A.B. buokatasiuz u OHMOKATAIUTUYECKHE IIPOLIECCHI: METOJUYECKUE
pa3paboTku nabopatopHbix 3aHATUH. -YibsHOBCK: OI'BOY BO «Yal'TlY um. U. H. YnbesaHoBay,
2016. - 21 c.

2. Ilecroa H.IO. Ilpuknagnas xumus - OJeKTpoHHoe YyueOHoe mocobdue, 2013.
DJIeKTpOHHBIH pecypc: - Pexum goctyna: http:// www.superhimik.com/t8295-topic

5. HpI/IMepHLIe OLCHOYHBIC MaTepUaJibl IJdA TIPOBCACHUA TEKYHICI0 KOHTPOJIA
ycneBaeMoCTH U HpOMe)KyTO‘lHOﬁ aTTeCTallun OﬁyanOHII/IXCﬂ Mo JTMCHMIIJIMHE

Opraﬂmaunﬂ N NMPOBEACHUE aTTECTAllMN Marucrpa

®I'OC BO opueHTHpOBaHbI IPEUMYIIECTBEHHO HE Ha CcooOLIeHHe oOyyaromemMycs
KOMIUIEKCa TEOPETUYECKUX 3HAHUH, HO Ha BBIPA0OTKY Y Marucrpa KOMIETEHIIUNA — TUHAMHUYECKOTI0
HaOopa 3HaHUH, yMEHUI, HABBIKOB U JIMYHOCTHBIX KA4eCTB, KOTOPbIE MO3BOJIAT BBITYCKHUKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha pPBIHKE TpyAa M YCIEWHO MNpo(eCcCHOHAIbHO pealu30BbIBaThCA. B
npolecce OIEHKM MarucTpoB HEOOXOAMMO HCIIOJIb30BaHME Kak TpPaJAULUOHHBIE, TaK M
VMHHOBAIIMOHHBIE TUIIBL, BUJBI U (OPMBI KOHTPOJIS. [Ipr 3TOM nocTeneHHo TpaJuliMOHHbIE CPECTBA
COBEpPUICHCTBYIOTCA B pyclleé KOMIETEHTHOCTHOIO IIOAXOAA, & WHHOBALIMOHHBIE CpENCTBA
aZjanTUPOBAHBI JUIsl IOBCEMECTHOTO PUMEHEHUS B POCCUMCKOM By30BCKOM ITPAKTHKE.

Ileqs» mpoBegeHMsi aTTeCTAMM — IPOBEPKAa OCBOEHHUS 00pa30BaTeNbHOI MpPOrpamMMbl
JTUCIUIUIMHBI-IPAKTUKyMa yepe3 cPOpMUPOBAHHOCTH 00pa30BaTEIbHBIX PE3YJIbTATOB.

OneHOYHBIMU CpEICTBAMHM TEKYILIETO OLIEHWBAHUS SIBISIOTCSA: YCTHBIE OINPOCHI, TEKYILHE
MpaKkTUYeCKue paboThI, JOKIAAbl, KOHTpOIbHAs padoTa. KOHTpOIs yCBOGHMSI MaTepuaia BEIeTCs
PETYJIIPHO B TEYEHHME BCETO CEMECTPA HA MPAKTUUECKUX 3aHATHUAX.

Ne CPEJICTBA OLHEHUBAHMUAI, OObpazoBaTenbHbIE
n/m WCIIOJIb3YEMBIC JTS TEKYIIETO OI[CHHUBAHUS Pe3YJIBTATHI TUCITUTUTAHBI
nokasaressi QOpMUPOBAHUS KOMIETCHIIUN
OueHo4YHbIE CpeCcTBA IJIA TeKylei OP-1 TlpuMeHseT 3HaHUS CTaHIAPTHBIX
aTrecTalMu Y MHBIX METOJIMK 0TOOpa Marepuaia
OC-1 YcrHslii onpoc OP-2 Brazeer MeToamu
OC-2 Jlaboparopnas pabota IOArOTOBKH MPOO K
OC-3 Tect n1abopaTopHOMY aHAIH3Y B
OC-4 YyebOHas quCKyccUs 3aBUCHUMOCTH OT METOAA




OC-5 Jloxman ¢ mpe3eHTanuen HUCCIIEIOBAHUS
OneHoYHBIE CpeCTBA AJI MPOMEKYTOYHOM OP-3 IIpoBoauT 1a00paTOPHBIN
arrecTauuu aHaJIN3 C UCIIOJIb30BAHUEM
OC-6 3auer 71a00paTOPHOTO 0OOPYLOBAHHUS
OP-4 BnazneeT HaBbIKAMH aHaJIU3a
ITOJIYYEHHBIX JaHHBIX
OP-5 CriocobeH 0hopMIIATh
OTYETHI, C MPUMEHEHUEM I'Pa(UKOB,
TreHepUPOBAHHBIX TAOIUI] U JIp.

Onucanue OIEHOYHBIX CPEICTB U HEOOXOTUMOro O0OpYAOBaHHS (IEMOHCTPAIIMOHHOTO
Marepuaiga), a TakXe NpOoLeaypbl W KPUTEPUM OLEHUBAaHMUS WHIUKATOPOB JOCTHXKEHUS
KOMIIETEHIIMI Ha pa3jIMYHBIX 3Tanax ux (OPMHUPOBAHUS B MPOLIECCE OCBOCHHS 00pa30BaTEIbHOM
IIpOrpaMMel IpencraBicHsl B DOHAE OLEHOYHBIX CPEACTB AJI TEKYILErO0 KOHTPOJIS YCIIEBA€MOCTH
Y IIPOMEXKYTOYHOM aTTECTALUU MO JUCHUIUINHE «XUMUS U XUMUUYECKHUE TEXHOIOTUUY.

Mamepuanst, ucnoib3yemole 011 meKyuiezo KOHMpPOAsA yCReeaemocmu
odyuarouuxca no oucyuniune

MaTepI/IaJ'ILI JIs1 OpraHru3aliuu TGKYH_Ieﬁ aTTCCTalluM IIPCACTABJICHLI B m.5 porpaMMmal.

Mamepuanst, ucnonv3yemole 011 RPOMENCYMOUYHO20 KOHMPOJIA YCREe6AeMOCHU
odyuarowuxca no oucyuniuHe

OC-6 3auer B ycTHOIi opme
IIpuMepHbBIii NepeyeHb BONPOCOB K 3a4eTy

1. Xwumuueckas TexHONOTUS Kak Hayka. OCHOBHbBIE HAIIPABJICHUS Pa3BUTHS XMMHUYECKOM
TEXHUKH U TEXHOJIOTHH. XUMHYECKasi TPOMBIIUICHHOCTh

2. [llonsaTme,  cTpyKTypa,  KiIacCH(HUKaIlus, OCHOBHBIE  TOKa3aTeld  XHUMHUKO-
TexHosioruaeckoro nporecca (XTII).

3. Cramuu XTII, ocHoBHas cragus. Pacxomnple KO3(QOUIUEHTHI, CKOPOCThb, CTENEHb
IIpEeBpaleHHMs], BBIXOJ] MPOIyKTa, u3dbupatenbHocTh XTI

4. @akTopsl, 00ECIEeUNBAIOIINE BBIXO]] IIEIEBOTO MPOIYKTA

5. CkopocTh XUMHYECKOW peakiuu. YacTHBIH NOpSAAOK peakiuuu. MexaHu3M peakluu.
Jlumutupyromas craaus.

6. Bimsame pa3nuuHbIX (HAKTOPOB HA CKOPOCTH, BBIXOJ M CEIEKTUBHOCTH IMPOCTHIX W
CJIOKHBIX pEaKIIuil.

7. PaBHOBecHMe B XHWMHKO-TEXHOJIOTHYECKOM TIPOIIECCE M OIIEHKAa BO3MOXXHOCTEH €ro
CMEILICHUS.

8. Ilpumenenue npuniuna Jle-IllaTenbe n mpaBmia a3z JUIsl ONMPeaeICHHs MapaMeTpOB
TEXHOJIOTHYECKOT0 peKUMa

9. IlpuMeHeHWe KaTaaM3aTOPOB B XHMHUUYECKOM TEXHONOTHH. MeXaHU3M JeHCTBUS
KaTanu3atopoB. ['omoreHHwlid  KaTanu3. [IpoMbIIUIEHHOE  MCHOJNB30BaHUE  TOMOTEHHBIX
KaTaJINTUYECKHUX MPOLIECCOB.

10. T'eTeporeHHBIN KaTaIH3.

11. KoHTaKTHBIE anmaparsl.

12. HoBble MeTOABI OCYIICCTBICHUS W WHTCHCH(PHUKAIUSI XUMHUKO-TEXHOJIOTHICCKIX
MPOIIECCOB: TMPUMEHEHHE YIbTpPa3Byka, (OTOXMMHUYECKUX, IUIA3MEHHBIX, paJUalliOHHBIX |
OMOXMMHYECKHX BO3JCHCTBUI Ha TPOIIECCHI

13. Bupasl TormBa, UX XapaKTepUCTUKA U POJIb B SHEpreTHIeckoM Oanance Poccum.

14. TIpoucxokaeHHe pa3InYHbIX BUIOB TOTUIMBA.

15. IlepepaboTka TBEpAOTrO TOILIUBA.



16. Ilepepabotka HedTH

17. TlepepaboTka NpUpPOIHOTO rasa.

18. Xumuueckue TeXHOJIOTUH NMULIEBOM POMBIIUIEHHOCTH

19. Xumuueckue TeXHOJIOTUH MPOU3BOCTBA JIEKAPCTBEHHBIX MPETapaToB

20. Bo3MoxHOCTM mNpUMEHEHUs OUOMH(OPMATHKH Ui MOZCIUPOBAHHUS XHUMHUYECKHX
IIPOLIECCOB MIPU MIOMOILY COBPEMEHHBIX IIPOIPAMMHBIX HHCTPYMEHTOB.

B KoHIle n3ydeHus: TUCHMILIMHBI TOJABOAATCS UTOTU PaObOThl CTYAECHTOB Ha JIGKLIMOHHBIX U
NPAaKTUYECKHUX 3aHATUAX ITyTEM CYMMHUPOBaHHS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTPA.

Kpurepun oneHuBaHusi 3HAHUH 00y4AKOIIUXCH MO JUCHUIJIMHE

Dopmuposanue 6ANTLHO-PEUMUHS080U OYEHKU pabomvl 00YYaAOUWUXCs

ITocemenne| Ilocemenue Pabora Ha 3auer
JIEKLM I MPAKTHYECKUX PAKTUYECKUX
3aHATHI 3aHATUAX

o PaszbamnoBkamo| 2 x 1=2 10 x 1=10 224 6anna 64 6amta
5 BUJaM paboT 0aioB 0asioB
5
> CymMmapHBIit 2 Gamna 12 6amnos 236 6ammoB | 300 Gayos

Makc. 0ar max max max max

Kpumepuu oyenusanus pabomul o6yuaowe2ocs

Bausi (3 3E)
3a4er ooiee 150
HE3a4eT 150 u meHee

6. MeToauyeckne ykazaHus s 00y4arOUUXCsl M0 OCBOEHHIO JUCIUIJIMHBI

VYcnennoe u3ydeHue Kypca TpeOyeT OT MaruCTpaHTOB TOCEIICHUS JICKIIUW, aKTUBHOW
paboTbl Ha 7a0OPATOPHO-NIPAKTUYECKUX 3aHATUAX, BBIMNOJIHEHUS BCEX YUYEOHBIX 3aJaHMH
npenojaBarens, O3HAKOMJIEHHS C 0a30BbIMM Yy4€OHUKAaMH, OCHOBHOW U JOIOJHUTEIbHON
JIUTEPATYPOU.

Jlekuuss — onHa U3 (OpM aKTUBHOM CaMOCTOSITENIBHOM paboThl TpeOyrollasi HaBBHIKOB U
YMEHUS KpaTKo, CXeMaTHYHO, MOCJEI0BATENbHO U JIOTHYHO (PUKCHUPOBATh OCHOBHBIE MOJIOXKEHMS,
BBIBOJIbI, 0000I1IeHMs, (GOpMYIUPOBKH. B KOHIlE JekuuM mpernoaaBaTenab OCTaBiseT BpeMs (5
MHUHYT) Ul TOTO, 4TOObI MarkuCTPaHThl MMENHM BO3MOKHOCTh 33aTh YTOUHSIOLIME BOIPOCHI IO
U3y4aeMoMy MaTepuaiy.

JlekuMKu UMEIT B OCHOBHOM OO030pHBIM XapakTep M HaleleHbl Ha OCBelIeHHe Haubolee
TPYAHBIX M JIHUCKYCCHOHHBIX BOIPOCOB, a TakK)Ke€ NpU3BaHbl CIOCOOCTBOBATH (HOPMHPOBAHHIO
HaBBIKOB pabOThI ¢ HayuyHOU NuTepaTypoil. Ilpeanonaraercs Takxke, YTO CTYJIEHTHI MPHUXOIAT Ha
JIEKIMH, TPeABApUTENIbHO MPOpadOTaB COOTBETCTBYIOIIMN y4eOHBIH MaTepual MO HCTOYHUKAM,
PEKOMEHIYEMBIM IIPOIPaMMOH.

IIpakTnyeckune 3aHATHA —IPU MOJATOTOBKE K NMPAKTHMUECKUM 3aHATUSAM CTYAEHT JOJKEH
U3YyYUTh TEOPETUYECKHIM MaTepHuall 1Mo TeMe 3aHATUs (MCIOJb30BaTh KOHCIIEKT JIEKUUH, W3Y4UTh
OCHOBHYIO JINTE€PATypy, O3HAKOMHUTHCS C JOIMOJHUTEIBHON JHUTEpaTypou, MpH HEOOXOAMMOCTH
JIOTIONIHUTH KOHCIIEKT, Jiejasi B HEM COOTBETCTBYIOLME 3aIIMCH U3 JINTEPATYPHBIX UCTOYHUKOB). B
cllydyae 3aTpyOHEHMH, BO3HHMKAIOUIMX IPU OCBOCHMM TEOPETUYECKOTO MaTepuana, CTYAEHTY
ciefyeT oOpalaThes 3a KOHCYIbTallMel K IpernojaaBaTento. Mg Ha KOHCYIbTalMi0, HEO0X0AUMO
XOpOILO MPOJYMaTh BOMPOCH], KOTOpbIE TPEOYIOT pa3bsicCHEHHs. B Hauase mpakTH4ecKOoro 3aHsATUs
IpenojaBaTesib 3HAaKOMHUT CTYAEHTOB C TEMOM, OIVlallaeT IUIaH IPOBEIEHUS 3aHATHS, BBIIAET
3ajjaHue. B TeueHne 0TBEIEHHOIO BPEMEHHU Ha BBIMOJIHEHUE PA0OTHI CTYIEHT MOXKET 00paTUThCs K
IIPENoAaBaTell0 3a KOHCYJIbTallUeW WJINM pa3bsCHEHUSMU. B KOHIlE 3aHATHS IPOBOAUTCS INPUEM



BBIMIOJIHEHHBIX paboT, cobeceoBaHUE CO CTYIEHTOM. Pe3yiabTaThl BBIIOJHEHHUS MPAKTHUECKUX
paboT oleHNBarOTCA B Oayiax, B COOTBETCTBUH C OaJIbHO-PEHTHHIOBOI CUCTEMOM YHUBEPCUTETA.
Ha mpakTtuueckux 3aHATUSX MPEAYCMOTPEHO BBIMIOJIHEHUE JIa0OpaTOPHO- MPaKTUYECKOW paboTh
«XUMHUYECKOE PABHOBECHUE U €T0 CMEIICHUEY.

IloaroroBka Kk ycTHOMY JoKJaay. Jlokmanel AenaroTCs MO KaXIAOW TeMe C IeIbIo
NPOBEPKH  TEOPETUYECKUX 3HAHMKH  OOYYaroIIerocs, €ro CIOCOOHOCTH CaMOCTOSITEIBHO
npuoOpeTaTh HOBbIE 3HAHUS, paboTaTh ¢ MHGOPMAIMOHHBIMU PECypCcaMu U HM3BIEKATh HYKHYIO
uHpopmanuio. Jlokmaapl 3aciaylIMBalOTCS B Hayayie JabOpaTOPHOTO 3aHATUS IOCIE H3Y4eHHS
COOTBETCTBYIOIIEH TeMbl. [IpogomKkuTensHOCTh JOKIaAa HE JOJKHA MpeBbIIaTh 5 MUHYT. Temy
JOKJIaJia CTYJIEHT BBHIOMpAET IO KEJaHUIO0 U3 MpeasiokeHHoro cnucka. [Ipu moaroroBke nokiana
CTYJCHT JIOJDKEH M3YYUTh TEOPETUYECKHI MaTepHuall, UCIOIb3ys OCHOBHYIO M JIOTIOJHUTEIIEHYIO
JIUTEepaTypy, 00sS3aTeIbHO COCTAaBUTH IUIAH JOKJIaAa (MepedyeHb paccMaTpUBAEMbIX UM BOIPOCOB,
OTPKAIOMIUX CTPYKTYpy U TMOCJIENOBATEIbHOCTh MaTepuana), IOATOTOBUTH pa3aaTOYHBIN
MaTepuan WiIM mpe3eHTanuio. llman nokmama HEOOXOOUMO MpeABapUTENIBHO COTJIacoBaTh C
npernojiaBaTeneM. BricTynienne T0MKHO CTPOUTHCS CBOOOIHO, YOSTUTENFHO H apryMEHTHPOBAHO.
[IpenogaBatens CleIUT, YTOOBI BBICTYIUICHHE HE CBOAMIOCH K MPOCTOMY BOCHPOH3BEICHUIO
TEKCTa, HE JOMYCKAeTCs MPOCTOE YTEHHWE COCTABJIEHHOI'O KOHCIEKTa IOKJana. BwicTymarommid
Tak)Ke JOJKEH ObITh TOTOBBIM K BOIPOCAM ayJUTOPUU U TUCKyccHH. TeKylas mpoBepKa pa3aeiioB
paboOThI OCYIIECTBISETCS B XOJC BBIMOJTHCHHUS Pa0OTHI Ha 3aHATHSX. )i OKa3aHUS MOMOIIH B
CaMOCTOSTENbHOM paboTe MPOBOAATCSA UHANBHAYAIbHbIE KOHCYJIbTALIUU.

[logroroBka k AOKIagy ¢ mpe3eHTanMer. JlOKnamel [enalOTcs € LENBIO INPOBEPKH
TEOPETUYECKUX 3HAHHMI OO0Y4Yalolerocs, €ro CrIocOOHOCTH CaMOCTOSITENIbHO MPHOOpPETaTh HOBBIC
3HAHUS, Pa0OTaTh ¢ MH()OPMAIIMOHHBIMH PECYPCAMHU M U3BIICKATh HYKHYIO HH()OPMAITHIO.

[TpomomkuTenbHOCT JOKIANa HE JOJDKHA MPEBBINIATh 5 MUHYT. TeMy JOKiIana CTYIEHT
BBIOMPAET 110 KETAHUIO U3 TPEUIOKEHHOTO CITUCKA.

[Tpu moaroToBKe AOKIaa MarCTPAHT JIOJKEH U3YYUTh TEOPETUUECKUI MaTepral, UCTIONb3Ys
OCHOBHYIO U JIOTIOJHUTENIBHYIO JIUTEPATypy, OOS3aTeNbHO COCTaBUTH IUIAH JIOKIana (MepeueHb
paccMaTpuBaeMbIX MM BOIPOCOB, OTPAKAIONIMX CTPYKTYPY M MOCIENIOBATENbHOCTh Marepuana),
MIOJITOTOBUTH TIPE3CHTAIIUIO.

BricTynnenne  JOMKHO  CTPOMTBCS  CBOOOMHO, YOETUTENbHO U apryMEHTHPOBAHO.
[IpenogaBarenb ClenuT, 9TOOBI BBICTYIUIEHHE HE CBOAMIOCH K MIPOCTOMY BOCHPOW3BEICHHIO TEKCTa,
HE JIOMYCKAaeTCsl MPOCTOE YTEHHE COCTABJICHHOTO KOHCIEKTa JOKIaaa. BeIcTymaronmii Takke T0JIKEeH
OBITh TOTOBBIM K BOIIPOCAM ayJTUTOPUH H JUCKYCCHHU.

JIOTIOJTHUTETHHBIM METOAOM OOYUYEHUS SIBISIETCS CAMOCTOSITE/bHAasi padoTa CTYACHTOB C
y4eOHO-METOIMICCKUMU MaTeprualaMy, HAyYHOU JTUTepaTypOl U HHTEPHET-UCTOYHHKAMH.

®opMoii UTOTOBOTO KOHTPOJIS U OIICHKU 3HAHUH CTYJCHTOB M0 AUCIUILIHHE SIBISETCS 3a4eT
C OIICHKOM BO 2 ceMecTpe.

IlepeyeHb MPpaAKTHYECKUX 3AHATHI

IpakTuyeckoe 3ansaTue Ne 1. Cragum XTII, ocHoBHas cragusa. Pacxomnbie
K03(pPUIIMEHTHI, CKOPOCTb, CTETIEHb NMPEBPAIEHNUS, BEIXO IPOAYKTa, n3bupatensHocTh X TI1.

IpakTuyeckoe 3anaTue Ne 2. @akTophl, 00ECIICYNBAIOININE BBIXO/T IIEJIEBOTO MPOTYKTA

IIpakTnyeckoe 3anaTme Ne 3. CkopocThb XMMHMUYECKOM peakuuu. YacTHBIM NOPSIOK
peakunu. MexaHnsm peakiuu. JInMutHpyromas craaus

7. IlepeyeHb OCHOBHOI W JIOMOJHUTEJIbHON YuyeOHOH JHUTEepaTypbl, HEOOXOAUMON JIs
OCBOCHUS M CHHUIIMHBI

OcHoBHas JInTepaTypa
1. Komenea, M. K. O6mas xuMudeckasi TEXHOJIOTHS B IPUMEpax, 1abopaTOpHBIX padoTax,

3amauax U Tectax : ydeOHoe mocodbue / M.K. Komenera. — 2-e u3z., mepepadb. — Mockaa :
NHOPA-M, 2021. — 210 c¢. — (Bwicmee o6OpasoBanue: bakamaBpuar). — DOI



10.12737/textbook_5d41326ae8b036.68219388. - ISBN 978-5-16-014977-6. - Tekcr
anektpoHHbI. - URL: https://znanium.com/catalog/product/1224796

2. Sxy6uk, . I'. Xumnueckas uapopmaTuka : yaeOnoe nocodue : [16+] / 1. I'. SIxyOux ;
KemepoBckuii rocynapcrBeHHblid yHuBEpcuTeT. — KemepoBo : KeMepoBckuid rocynapCTBEHHbIN
yauBepcutetT, 2021. — 79 c. : wi., tabn., cxem — Pexum nmocryma: mo moammcke. — URL:
https://biblioclub.ru/index.php?page=book&id=685067

JonosHUTEILHAS JTUTEPaTypa

1. 3arkeiim, A. FO. O0mas xumMudeckass TEXHOJOTHS: BBEACHUE B MOACIUPOBAHUE XUMHUKO-
TEXHOJIOTHYECKHUX MpOoIeccoB : yueOHoe mocodue / A. 0. 3akreiim. - 3-¢ u3z., mepepad. u Jo1. -
Mockaa : Jloroc, 2020. - 304 c. - (HoBas yauBepcuterckas oubdauoreka). - ISBN 978-5-98704-497-
1. - Texkcr : anekrponHsIit. - URL: https://znanium.com/catalog/product/1212487

2. XuMUs ¥ TEXHOJIOTHsI OPTaHUYECKUX BEIIECTB : MPakTUKyM : [16+] / P. P. PaxmarymnuH,
Y. b. Measenesa, U. B. LluBynuna [u ap.] ; KazaHckuil HallMOHAJIBHBIA HCCIEI0BATEIbCKHUI
TexHoJornueckuii yHuepcuteT. — Kazanp : KaszaHckuii HallMOHANBHBIM HCCIIEIOBATENIbCKHIMA
texHojornueckuit ynusepcurer (KHUTY), 2021. — 88 c. : mi., tabn. — Pexum nocryna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=699906

Humepnem-pecypcut

1. TlecroBa H.FO. Ilpuxmagnas xumusi - OJNekTpoHHoe YyuyeOHoe mocobue, 2013.
DJIeKTpOHHBIH pecypc: - Pexxum goctyna: http:// www.superhimik.com/t8295-topic
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Pabouyas nporpamma yueGHOM AuCHMIUIMHEL (NPaKTHKH) 000pEHa HA 3ace/laHuH
Kadenps! Guonoruu u xumun 5" mas 2023 r., nporokon Ne 10

3aBemyromuii kaeapoii

H.A. Jlenrecosa 25 05 2023
dawa

auunds nodnuce paciudiposxa noonucu

Pabo4as mnporpamma yuyeOHOM AuMCHMNIHHEI (NPAKTHKM) COrjacoBaHa C
oubnuorexoi

Cotpynuuk 6ubnu 3/
/ -
W/ 1O.B. Mapcakosa R ASe .

AUYHAR NOONUCH paciughpoaxa noonucu dama

Ilporpamma paccmotpesa u onofpeHa Ha 3acelaHHH Y4YEHOTO COBeTa
ecTecTBeHHO-reorpaduyeckoro (axynsrera "31" mas 2023 r., nporokon Ne6
Ilpenceaarens y4eHoro cosera ectecTBeHHO-reorpaduyeckoro daxynsrera

Ko JIA. ®ponos 2.O¥. J028e
4Hm¥ noonuce paciughpoaxa noonucu dama
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