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B1.B.06 TexHomorus HedTH U raza

18.03.01 «XuMuueckast TEXHOJIOTUI»

«XuMHUecKasi TEXHOJIOTUS TPUPOTHBIX BHCDFOHOCI/ITCJIeﬁ u

VIJIEPOAHBIX MATCPHUATIOB»

Kpamudukauus seimyckanka — BAKAJIABP
dopma obyueHust 3A0OYHAA
®DaxybTeT TexHONOTUYECKUI

Kadenpa-pa3paboTunk

paboueit IporpaMMEI

«HedTeXIMHUYECKOTO0 CHHTE3A

Kype 4,5
Cemectp 8.9
8 ceMecTp 9 cemectp
3aueTHBIE 3aueTHBIE
Yacsl Yachl
€ IMHULIBI € IMHUIBI
Jlexiun 8 0,22 8 0,22
JlaGopaTopHBIE 3aHATHSA 12 0,33 16 0,44
[IpakTiyecKue 3aHATHA - - 4 0,11
CamocrosTenpHas paboTa 142 3,95 21 0,58
KOHTpOJIb CaMOCTOATEIBHOM 14 0,39 14 0,39
paboThI
KontpoJpHas paboTa 4 0,11 4 0,11
KypcoBas pabora - - 36 1
Bcero 180 5 108 3
DOpSiz ATTEETAITN (JACK HA 3aueT ¢ OLICHKOM Ok3ameH (5)
KOHTPOJIb)
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PaGouast mporpamma cocraBiieHa ¢ yueToM TpeboBaHui PenepaibHOro rocy-
IApCTBEHHOTO 00pa30BaTeNIbHOIO CTaHIapTa Bhiciiero obOpasoBaHus Ne922 or

07.08.2020

10 HAIIPaBJIEHHUIO: 18.03.01 «XuMu4uecKkass TEXHOJIOTU»

I10 IIporpaMme: «XHUMHYECKasl TEXHOJIOTHS IPUPOIHBIX SJHEPrOHOCHUTEIJIEH U YI-

JEPOOHBIX MAaTCPHUAJIOB»

Ha OCHOBaHHMHM y4eOHOro I1aHa ooyqaromuxcs 2023 r.

PazpaboTunk mporpamMmsi: ‘ 7/
CT. IIPEI0JaBaTellb Z

Pabouas nmporpaMma paccMOTpeHa 1 ofo0peHa Ha 3aceganuu kadenpsr HXC,
mipoTokoi oT 12.04.2023 r. Ne 8

3aB. kapempoit HXC /L// P.3.Ar3amoB

I'.P. XycHyTArHOBa




1. Ilenu oceoenus oucyuniunst

Hensmu ocBoenus auciuiinabl 51.B.06 Texnonorus HedTH U ra3a sSBIsSIOTCS:

a) ¢GopMUpOBaHHWE 3HAHUH IO OCHOBHBIM (MU3HKO-XUMHUYECKUM M IKCILTyaTAI[HOHHBIM
CBOIcTBaM HeTH U HEPTEPOIYKTOB;

0) dopmupoBaHre 3HAHUI IO TEXHOJIOTHH MMOATOTOBKH U MEPBUYHOM nepepaboTke HedTH
U rasa;

B) TMIOJYYCHHWE HABBIKOB TI0 pacyeTy MaTepUAIbHBIX OaJlaHCOB W  OCHOBHBIX
TEXHOJIOTUYECKUX MapaMeTPOB TIPOIECCOB IMOATOTOBKH W TiepepabOTKH YIIJIEBOJOPOIHOTO
CBIPBS;

I') TIONyYCHHE HAaBBIKOB JIA0OPATOPHOTO aHAJM3a OCHOBHBIX JKCIUTYaTallMOHHBIX
XapaKTEepUCTUK HePTH U HE(YTEIPOIYKTOB

2. Mecmo oucyunaunst 6 cmpykmype OIl BO

Huctummaa b1.B.06 Texnonorus HeTH U raza OTHOCUTCS K BapHATUBHOW YacTu bioka
1 nucuuIuivH 1o BbIOOpPY 0Opa3oBarenbHOW TporpaMMbl U GOpPMHUpPYET Yy OakajlaBpoOB IO
HanpayieHHo noarotoBku 18.03.01 «XuMuueckas TEXHOIOTUS» HA0Op CHEeHaTbHbIX 3HAHUN U
KOMIETEHIIMH, HEOOXOJAMMBIX [Jisi BBITIOJTHEHUS HAyYHO-UCCIEAOBATEIbCKON, MPOEKTHOM
NEeSITENILHOCTH.

Jliis yenenrHoro ocBoeHus auctuiuinabl b1.B.06 TexHonorus Hedtr U ra3za 6akanxaBp 1o
HanpasieHuo nmoarotoBku 18.03.01 «XuMuueckas TEXHOJIOTHS» IOJLKEH OCBOUTH MaTepual
MPEAMIECTBYIONUX TUCIUTUINH:

a) 51.0.32 [Ipouecchl 1 anmnapaTsl XUMHYECKHUX MPOU3BOJICTB

Juctmmuimaa b1.B.06  Texnosiorus HedTH © Ta3a SBISETCS MPEIINICCTBYIOMICH U
HEeo0XouMa Il YCTIEIITHOTO YCBOCHHUS TTOCIIECIYFOIINX JUCITUTITNH:

a) 51.B.08 HedrenepepaboTka (MK AUCIUILTHHAPHBINA KyPCOBOU IMPOEKT)

0) 51.B.07 OcHoBbI npoekTupoBanus HedTenepepadaThIBAIOIMINX TPOU3BOJICTB.

3HaHus, MoJydeHHbIe TIpu u3ydeHuH aucturinabl b1.B.06 TexHosorus nHedTH u rasza
MOTYT OBITH MCHOJIb30BaHbl MPU MPOXOXKAECHUU MPOU3BOJCTBEHHON MPAKTHUKU U BBITOJHEHUU
BBITYCKHOM  KBaIM(UKAIIMOHHOW pabOThl, MOTYT OBITh HCIOJIb30BaHbl B  HAy4HO-
HCCIEAOBATEIbCKOW W TPOCKTHOW JCATENHHOCTH TO HampapieHuio noarotoBku 18.03.01
«XUMUYECKas TEXHOJIOTUS».

3. Komnemenyuu odyuarowezoca, opmupyemvie 6 pe3yibmame 0C60CHUA
OUCUUNIUHDL
Kon n HanMeHOBaHME KOMIETEHIIMU U MHIUKATOPA JOCTUKEHHST KOMIIETEHIINT

[1IK-4 Crioco0eH K OnepaTuBHOMY YIPABICHUIO XUMHUKO-TEXHOJIOTUYECKUM OOBEKTOM I10
MIPOU3BOJICTBY IPUPOIHBIX SHEPTOOCUTENEH U YIIIEPOAHBIX MAaTEPUAIIOB

[1K-4.1 3HaeT XUMHUIO U TEXHOJOTHIO NEepepabOTKU HEPTH M Ta3a, OCHOBBI SKOHOMUKH
MIPOU3BOJICTBA; HOPMATUBBI PACXOJA ChIPbs, MaTEpPHAIOB, TOIUIMBA, PEAareHTOB, CTAaHIAPTHI,
TEXHUYECKUE YCIOBHS M JAPYrHe PYKOBOJSIIME MaTepuanbl Mo pa3paboTke U 0QOpPMIICHUIO
TEXHUYECKOM JOKYMEHTALIMM; TEPCIEKTUBBl TEXHHUUYECKOTO HKOHOMHUYECKOIO PpPa3BUTHUSA
MPOU3BOJACTBA; MEPEAOBON OTEYECTBEHHBIH U 3apyOeKHBIH OMBIT B 00JACTH MPOU3BOJCTBA
aQHAJIOTMYHON MPOJYKIMHU; TpaBUia MPOMBIIIJIEHHOW O0€30macHOCTH, MO OXpaHe Tpyda u
0kapo0e30MacHOCTH

[IK-4.2 Ymeer uuTaTh MPOEKTHYIO JOKYMEHTAllMIO; pa3padaThiBaTh METOJUYECKHUE U
HOpPMAaTUBHbIE MaTEpHaJIbl, TEXHUYECKYIO JOKYMEHTAIIMIO, & TaKK€ BHOCUTH MPEIJIOKEHUS U
MEpPOTIPUATHUS IO OCYIIECTBICHUIO pa3pab0TaHHBIX MPOEKTOB U MPOU3BOJACTBEHHBIX MPOTPAMM;
3b¢dexkTHBHO U 0€30MacHO JKCIUTyaTUpPOBaTh OOOpYIOBaHUE, 3IaHUS U COOPYKEHUS,
3aKperyieHHbIe 3a MPOU3BOJCTBOM; AHATU3UPOBATh MPUUYUHBI Opaka M BBIMYyCKa MPOIAYKIIUU
HU3KOTO KadecTBa, pa3padaTbiBaTh MEPONPUATHS TIO €ro NpeaynpekICHHI0; MPOBOIUTH
TEXHUKO-3KOHOMHMUYECKYI0 OLIEHKY WH)KEHEpPHBIX pEHICHMH Ha OCHOBE pacueTa OCHOBHBIX
rokasaresei s5kKoHoMudeckoi 3(h(HeKTUBHOCTH

[IK-4.3 Bnaneer HaBBIKAMH YIPABIEHHUS TEXHOJOTHYECKHM IPOIECCOM; KOHTPOIS
COONIOACHUS HOPM TEXHOJIOTHYECKOTO0 PEKHMMA, YCTAaHOBIEHHBIX PETJaMEHTOM, IPaBUI
0€30MacHOCTH Ha TEXHOJOTHYECKOM OOBEKTe; KOHTPOJIA paldOThl 1O TMOBBIIICHUIO




3(EeKTUBHOCTH MPOU3BOJICTBA, COKPAILIEHUSI HOPM pacxo/ia ChIpbs, SHEPTOPECYPCOB, PEareHTOB;
MPOBEJCHUSI pacCieOBaHW M y4eT BHEIUIAHOBBIX OCTAaHOBOK YCTaHOBOK, 00OpYIOBaHWA,
MIPOM3BOJICTBEHHBIX HEIOJIAZOK; OOECIeYeHHsI CBOCBPEMEHHOW M MPAaBHIBHOW KOOPAWHAIMH
paboOTBl TEXHOJIOTMYECKOTO OO0BEKTa B CIIydasxX aBPUUHBIX CUTyalluld; METOJAaMH OIICHKH
3 PEKTUBHOCTH HCIOJIb30BAHUS PECYPCOB HPEANPHUATHS Ui PEATU3alUd TEXHOJIOTHYECKUX
MIPOIIECCOB M MPOM3BOJACTBA B I€JIOM; HaBBIKaMH cOopa W 0OpabOOTKM JaHHBIX, HEOOXOIUMBIX
IUISL OTIpENICNICHUS] SKOHOMHUUYECKOH 3P PEKTHBHOCTH

B pe3ynomame oceoenusn oucuyuniunvl 00yuaOuuiica 0014cen:

3HaTh:

a) TEOPETHUYECKHE OCHOBHI MMPOIIECCOB MOATOTOBKH M MEPBUYHON NepepadoTKu HeDTH;

0) BIMSHUE OCHOBHBIX CBOWCTB He()TH Ha BHIOOp BapHWaHTa MOATOTOBKU U MEpepadOTKH
HedTH;

B) JIOTUKY PETYJHUPOBAHMS OCHOBHBIX IAPaMETPOB MPOIECCOB MOJITOTOBKU U MEPErOHKH
He(TH U UX BIMSHHAE HA KAYECTBO TOJIyIaeMOU PO TYKIUH;

') YCTPOMCTBO U MPUHIUI pabOThl OCHOBHOI'O TEXHOJOTUYECKOTO 000PYA0BAHNUS;

J1) OCHOBHBIE METO/Ibl aHAJIM3a KaueCcTBAa HE(PTU U HEPTEPOAYKTOB.

YMers:

a) COCTaBJIATh MaTepualbHble OajJaHChl YCTAHOBOK IOJTOTOBKM HE(PTH M YCTAaHOBOK
aTMoc(epHo-BakyyMHOU nieperoHku HepTH (ABT);

0) paccuMTBIBaTh TEMIEPATypHBIH pPEXUM pabOThl KOJOHHBI NEPEroHKH HehTH WU
COCTaBIIAATh €€ TeIIOBOM OalaHc;

B) BBIOMpATh TEXHOJOTHU OYMCTKH HEPTH M Traza OT HEKeIaTeIbHBIX KOMIIOHEHTOB B
3aBUCHUMOCTH OT UMEIOIINXCS YCIOBHM

Bmaners:

a) mpuemMamu paboThl ¢ JabOpaTOpHBIM 000PYAOBAHHMEM, NMPHUMEHSIEMbIM JIs aHAJINU3a
He(TU U HEPTETIPOAYKTOB;

0) HaBBIKAMHU aHAJIM3a Ka4ecTBa PabOTHI YCTAHOBOK MOATOTOBKH M TIEpepadOTKH He(TH;

B) HaBBIKaMU 0a30BBIX HHKEHEPHBIX PACUETOB;

I') CIIOCOOHOCTBIO K KOPPEKTHPOBKE TEXHOJOTHYECKOTO PEXHUMa pabOThl YCTAaHOBOK

MOATOTOBKHU U NepepaboTKU HE(TH C LENbI0 YAyYIlIeH!sI KayecTBa MOJy4aeMon MPOIYKIINH.

4. Cmpyxkmypa u cooepocanue oucyuniaunust b1.B.06 Texnonozusn nedpmu u 2aza
OO6m1ast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIIACT 8 3a4eTHHIX enuHull, 288 yacos.

Buabl yueOHo# paboThl B yacax Dopmbl
TeKYILIero
° @ KOHTPOJISA
2 2 2 yCrneBaeMoCTH
Ne Paznen Q = g = = E a O (1o HegeJ M
n/n AMCHUILIMHBI s g 2= 88 o A cemecTpa)
© é 23 & g = © dopma
R M =)
é* S NPOMEXYTOYHOM
arrecrauuu (1mo
cemMecTpam)
8 cemecTp
OUBHKO-XUMUYECKHE KoHTpobHas
1 cBoiicTBa HEPTH U 8 2 - 3 3 35
HeTENPOYKTOB padora
Texnonornueckas u
2 TEeXHUYECKast 8 5 i 3 3 35 KonTponbHas
KJIacCU(pUKAIUs pabota
HedTel
YcTaHOBKH KonTponeHas
3 MOJATrOTOBKH He(TH 8 2 ) 3 3 35 pabora,
MpaKTUYecKas
pabota Nel




OcHOBHBIE KonTponpHas
tpeboBanus [OCT Ha pabora,
TOBapHbIE nabopatopHas
4 P 8 | 2 - 37 patop
HE(TEPOYKTHI pa6ota Nel,?2,
rpymmnoBast
nuckyccust Nel 2
dopMa arTecTaluu: 3ader C OIEHKOU
9 cemecTp
DU3NKO-XUMUYECKUE
N KontponpsHas
5 CBOWCTBA ra30BOro 9 2 1
pabota
CBIPbs
Knaccudpukanus
(uca KontponpHas
6 ra3oBbIX 9 2 1
N pabota
MECTOPOXKICHHI
YcraHoBKH Kontponpnas
v IIOJCOTOBKH U 9 5 1 pabora,
nepepaboTKU ra30BOro [paKTHYECKast
CBIPbS pabora Nel
OcHOBHBIE KontponsHas
tpeboBanus [OCT Ha pabora,
MPUPOAHBIN Ta3 nabopatopHas
8 9 2 1
pabora Nel,2,
rpyIIoBas
nmuckyccust Ne 1,2
9 Kypcogas pabora 36 3ammTa KypcoBoi
paboThI
dopma aTTecTaIum: Ok3amen (5)
5. Cooepircanue N1eKYUOHHBIX 3AHAMUI NO memam C YyKazaHueM (OpPMUPYEMBIX
KOMIIETEHIINHN
Nuaukar
opbI
Pasznen Ya P
Ne Tema J1eKIMOHHOTO AOCTHKEH
AUCHUILINH - Kpartkoe conep:xxanue
n/n 3aHATHUSA usl
bl ChlI
KOMIIeTEH
197071
8cemectp
1 ®dusuKo- Tema 1. ®usnko- ®pakMOHHBIN cocTaB HedTel U
XUMUYECKUE XMUMHYECKHE CBOMCTBA | HEPTEHPOIAYKTOB. CriocoOsl
CBOICTBa HeTH U pasronku HedTei. IlLmoTHOCTB
HeTH 1 He(TENPOIYKTOB HedpTH U Taza. MonekynspHas
HedTenpoIyKT Macca. JlaBieHue HaCBIIIEHHBIX
OB MapoB. Bsazkocth -
JUHaMHUYeCcKas,
KMHEMaTH4ecKas, YCIIOBHAS.
9 TermnoBeie cBoiictBa. | IIK-4.1,
HuskoremnepaTtypHblie I1K-4.2
CBOMCTBA. [Tonsitue 00
NEKTPUUECKUX M ONTHYECKUX
CBOMCTBax HeTH u
HEPTENPOTYKTOB.
ManakomMeTpuyecKkue CBOWCTBA
HeTeOUTYMOB - TemIeparypa
pa3MsTryeHus, TBEPJOCTb,
PaCTSKUMOCTD




TexHonoruuec
Kas u
TEXHUYCCKAs
KJ1accugukait
ust Heren

Tema 2.
Texnomoruueckas u
TEXHUYECKas
KJIaccu(pUKaIsI
HedTen

Knaccupukanuun Hedrelr 1o
['OCT. CocraBienue wmmdpa
Heptu. OmnpenencHue BapuaHTa
nepepabotku HeTH. OCHOBHBIC
Mapku W XapaKTEePUCTHKH
HedTel,  MpoJaBaeMbIX  Ha
MHUPOBBIX PhIHKAX.

[1K-4.2,
[1K-4.3

YcTanoBku
MOATOTOBKH
HepTH

Tema 3. YcraHoBKH
HOJIrOTOBKU HE(PTH

TpeboBanus I'ocCt Ha
MO/AIOTOBJIEHHYIO HETb.
Heobxonumocts
00€3BOKUBaHUS u
00eccoIBaHUs HeTei.
MeTtonbl pa3pymieHUs HEPTSIHBIX
AMYJIBCHUH. Crabunuzanus
HedTel, cxembl. BHyTpuTpyOHas
JIEAMYJIbCAIUS. Cxembl
MOJNrOTOBKKA He(Tel IeBOHA U
kapOoHa. Ounctka HeTH U raza
oT CEepoBOIOPOAA, BOJIBI:
TEXHOJIOTHH, CXEMBI,
TEXHOJIOTUIECKHE PEKHUMBI.
OCHOBHBIE anmaparbl YCTAaHOBOK
MIEPErOHKHU He(TH.
Teopernueckue OCHOBBI
npouecca. Bo3MOXHbIE CXEMBI
atMochepHoOi TIePETOHKHU
HeTH. Octpoe u
HUPKYISIIIIOHHOE OpOIIIeHHE
atMoc(epHON  KOJIOHHBI, €T0
HasHayeHue. Poab  BOISHOIO
mapa TpH TIEpEeroHke HeTH.
BakyymHas neperonka masyra,
anmaparypa  Ais  CO3JaHHs
Bakyyma. Cxema 2JIOVY - ABT -
BTOpPHUYHAsl NEpEeroHKa OEH3HHA.
Onenka s exTuBHOCTH
paboThl YCTAaHOBOK TMEPErOHKHU
HeTH. Onenka  KayecTBa
MOJIy4YE€HHBIX IPOJIYKTOB.
OcHoBHOE obopynoBaHue
YCTaHOBOK MEPETOHKU HE(DTH.

[1K-4.2,
[1K-4.3

OcHOBHbIE
TpeOOBaHUs
I'OCT Ha
TOBapHbIC
HePTENPOYKT
bl

Tema 4. OcHOBHBIE
tpeboBanus ['OCT Ha
TOBapHbIE
HEPTENPOTYKTHI

Knaccudukanus

HepTenpoaykToB.  OCHOBHBIE
TpeOoBaHus I'OCTos Ha
IACTUIIATHOE  TOIUIMBO  —
OCH3UH, AU3ENbHOE, PEAKTHBHOE
TOIUIMBO.  Mapku  TOILIHB.
OxTaHoBOE YHCIIO;
oTIpe/ieNieHue, METO/I
nabopaTopHOi OILICHKHU,
CITIOCOOBI MTOBBIIICHUS
OKTaHOBOT'O 4YHCJA, MEXaHU3M
JICHCTBUS AHTHU/IETOHATOPOB,
BBICOKOOKTAHOBBIX ~ MPHUCAOK.
IleTtanoBoe YHCJIO:

I1K-4.1,
I1K-4.3




ompeneneHue, METOJ
1abopaTopHOM OIICHKH,
CIIOCOOBI MOBBIMICHUS
1neraHoBoro uucia. OCHOBHbBIC
XapaKTEePUCTUKU OCH3UHOB,
JIN3EIIbHBIX TOILIUB,
PEaKTUBHBIX TOILJIUB,
peryinupyembie I'OCT.
TpeboBanus I'OCT Ha ma3yT.
9 cemectp
5 ®dusuKo- Tema 1. ®uzuxo- DU3NKO-XUMUYECKUE CBOWCTBA
XUMUYECKUE XUMHUYECKHE CBOMCTBA | TIPUPOTHOTO rasa "\ nrean
CBOMCTBa 2 ra30BOTO CHIPhS ra3oKoHJeHcaTa TK-4. 2’
ra3oBOTO
CBIPBS
6 Krnaccuduxarr Tema 2. Bunn MECTOPOK]ICHHI,
M Ta30BBIX 5 Knaccudukanus TEXHOJIOTUYECKHE cxemsbl | T1K-4.2,
MECTOPOXKICH ra30BbIX J0OBIYM Ta3a U KOHJIEHCATa I1K-4.3
4054 MECTOPOKJICHHUI
7 YcraHoBku Tema 3. YcranoBku | TexHosiornueckue CXEMBI
MOJTOTOBKHU U MOJTOTOBKHU U MPOIIECCOB TIEepepabOTKU Tasa,
nepepadboTKu nepepaboTKH ra30BOTO | TA30BOTO KOHACHCaTa U HedTH.
razoBOro CBIPbS YcranoBka cTabmIn3anuu
CBIPbsI ra3zoBOTO KOH/JIeHCaTa.
VYcranoBka ABT. Ouncrtka raza
oT CepoBOIOpOaA "\ g4
2 CEPOOPraHIIECKIX KA. 3’
COEIMHEHUH.
["a3odpakuronupyromnme
YCTaHOBKH (Toy).
Katanntnueckue MPOLECCHI.
HuszkoremneparypHbie
MPOLIECCHI nepepaboTKU.
[Tpou3BOACTBO cepbl
8 OcCHOBHBIE Tema 4. OcHoBHble | TexHudyeckue TpeOOBaHUS K
TpeOoBaHUs tpeboBanus 'OCT Ha | razam TK-4.1
I'OCT na 2 IPUPOJIHBIN Ta3 TTK- 4'.3’
MPUPOAHBIN
ra3

6. Codeporcanue npakmuyecKux 3aHAmMuil

HGJ'ILIO INPOBCACHHA IPAKTHUUCCKUX 3aHATHH SBIISICTCSA (1)0pMI/IpOBaHI/Ie 3HAHUM 110
OCHOBHBIM (bHSI/IKO-XI/IMI/I‘IeCKI/IM " 3KCIUTyaTalluOHHBIM CBOMCTBaM He(bTI/I n HC(l)TerOIIYKTOB,
d TAK)KC I'a30BOI'O ChIPbA.

Ne
n/n

Pa3nen
JUCHHUILINH
bl

Ya

Chbl

Tema
NMPAKTHYECKOr o
3aHATHA

Kparkoe cogepxanue

HNupukar
opbI
JOCTHKEH
s
KOMIIETEeH
197048

8 cemectp

9 cemectp




1 dusuko- YcraHoBKH W3ydyenne pacuera yCTaHOBOK
XUMUYECKHE HOJrOTOBKM Ta30BOTO | MOATOTOBKH U MEpepadOTKU ra3a K-4.1
. A,
CBOMCTBA 1 | coipba K-4.2
ra3oBOIo
CBIPbS
2 Knaccuduxkarir VYcranoBku N3ydyenne pacuera yCTaHOBOK
U ra30BbIX 1 nepepadoTKu MOJrOTOBKU U TIepepaboOTKu Tra3a [1K-4.2,
MECTOPOXKIEH ra3oBOI0O ChIPbsI [1K-4.3
5078
3 YcraHoBKM Pacuersl  ocHOBHBIX | MI3ydeHne pacuera yCTaHOBOK
MOJATOTOBKU U IPOIIECCOB MOJrOTOBKU U TIEpepabOTKH ras3a K-4.2
Ly
nepepabotkn | 1 [ moaroToBku raza TK-4.3
ra3oBOro
CBIPBSI
4 OcHOBHBIE Pacuersl  ocHOBHBIX | I3ydeHne pacuera yCTaHOBOK
TpeboBaHUs MIPOIIECCOB MOJTOTOBKH U TIepepadOTKU rasza MK-4.1,
I'ocCt Ha_ 1 [ mepepaboTku raza TK-4.3
MIPUPOTHBIN
ra3
7. Cooeporcanue 1ab6opamopHuviX 3aHAMUL
HNuaukar
Pasznen Ya Tema OPBI
Ne JAOCTUKEH
o/y | AMCIHILIHH - J1a0opaTopHOro Kparkoe conepxxanue st
bl ChI 3aHATHSA
KOMIIETEeH
1010
8 cemecTp
1 ®dusuko- Onpenenenue N3yuenue TEXHUKHU
XUMUYCCKHE (bU3UKO-XUMHYECKUX | O€30MMacHOCTH, TEOPUH
CBOMCTBa CBOWCTB OCH3MHOB nabopaToOpHOU paboThI, TK-4.1
He(TH U 3 MOJAIrOTOBKA CBIPBS, coop TTK- 4 2’
HedTenpoIyKT YCTaHOBKH, poBe/IcHUE '
OB JKCIIEPUMEHTA, aHaIIn3
MOJIY4YEHHBIX JTaHHBIX
2 |Texnomormuec Onpenenenue N3yuenue TEXHUKHU
Kasi 1 GU3MKO-XUMHUYECKUX | 6€30IacHOCTH, TeopUu
TEeXHUYECKast CBOMCTB  JM3ENbHBIX | IAOOpaTOpHOI paboThI, K-4.2
knaccudukar | 3 | TOIIUB MOJTrOTOBKA CBIPbSI, coop K- 4 3’
us Hedreit YCTaHOBKH, pOBeJICHUE '
JKCIIEPUMEHTA, aHaIIn3
MOJIYYEHHBIX JTAHHBIX
3 YcraHoBKU Onpenenenue Uzyuenue TEXHUKH
MOATOTOBKHU (bU3NKO-XUMHUECKUX | 0€30IacHOCTH, Teopuu
HeTH CBOMCTB OEH3MHOB nabopaTopHOH paloThI, K-4.2
3 HOJIrOTOBKAa  CBIPbS, coop K- 4'.3’
YCTaHOBKH, poBeeHUE
IKCIIEPUMEHTA, aHamn3
MOJIYYEHHBIX JIAHHBIX
4 OcHOBHBIE Onpenenenue N3zy4yenune TEXHUKHU
TpeGoBaHuUs ¢u3uKO-XMMHUYECKUX | 0€30MacCHOCTH, TEOPHH | 1re g g
I'OCT na 3 | CBOMCTB  JU3ENbHBIX | 1aOOpaToOpHOM paboTsl, K- 4 3’
TOBapHbIE TOTLITUB MOJIrOTOBKA CBIPbS, coop '
He(PTENPOIYKT YCTaHOBKH, IpOBECHUE




bl IKCIIEPUMEHTA, aHaIN3
MOJTYYEHHBIX JIAHHBIX
9 cemectp
S) du3uko- Omnpenenenue N3yuenue TEXHUKH
XUMHYECKUE Gu3uKO-XUMHUYECKUX | O€30MacHOCTH, TEOPHUH
CBOMCTBA CBOMCTB OCH3UHOB nabopatopHoii paboTHI, IK-4.1
ra3zoBoOro 4 MOATrOTOBKA CBIPbS, coop K- 4 2’
CBIPBS YCTaHOBKH, pOBEACHUE
IKCIIEPHMEHTA, aHau3
MOJTYYEHHBIX JIAHHBIX
6 Krnaccuduxkarr Omnpenenenue Wzyuenue TEXHUKH
WS Ta30BBIX GU3UKO-XMMHUYECKNX | O€30TMacHOCTH, TEOPHUH
MECTOPOXKICH CBOWCTB  JM3EIBHBIX | JIAOOpaTOpHOU paboThI, K-4.2
ui 4 | Tornms MOJrOTOBKA  CBIPHS, coop K- 4 3’
YCTaHOBKH, pOBECHUE
IKCIIEPHMEHTA, aHamn3
MOJTYYEHHBIX JIAHHBIX
7 YcTanoBku Ornpenenenue N3yuenune TEXHUKU
MIOATrOTOBKHU U ($U3MKO-XMMHUYECKUX | O€30IacHOCTH, TEOPUHU
nepepadboTKu CBOWCTB OCH3WHOB 1abopaTOpPHOU paboThI, K-4.2
ra3oBOTO 4 MOJTOTOBKA CBIPBSI, coop K- 4 3’
CBIPBS YCTaHOBKH, MIPOBEJICHHE
IKCTIEPUMEHTA, aHam3
MOJTYYEHHBIX JIAHHBIX
8 OcCHOBHEBIE Onpenenenue N3yuenune TEXHUKU
TpeOoBaHUs bU3UKO-XUMHYECKUX | O€30MMacHOCTH, TEOPUH
I'OCT Ha CBOWCTB  JM3EIBHBIX | JJAOOpaTOpHOUH paboThI, TK-4.1
NpUpoAHbIH | 4 | ToruuB MOJITOTOBKA CBIPBS, coop TTK- 4 . 3’
ra3 YCTaHOBKH, pOoBe/IeHUE
JKCIIEPUMEHTA, aHasu3
MOJIYYE€HHBIX JTAHHBIX
8. Camocmoamenvnasn paboma
Ne Nuankaropsl
n/n Temb1, BEIHOCHMbIE Yacel ®opma CPC AOCTUKEHUS
Ha CAMOCTOAATEIbHYI0 PadoTy
KOMIIeTEeHI[HH
8 cemecTp
1 | ®pakuuoOHHBIN COCTaB Hedrei u 17 | KoncnekrupoBanue,
HeprenpoaykroB.  CrocoObl  pa3roHKU BBITIOJIHEHUE K-4.1. TIK-
Hedreir. IlnorHocth HehTH ©  raza. KOHTPOJIbHOM 42’
MounekynspHas Mmacca. JlaBnenue paboTsI '
HACBIIIEHHBIX MapOB.
2 | Baskocth - IAHAMHUYECKas, 17 KoncnektupoBanue,
KMHEMaTu4ecKasi, ycjoBHas. TeroBbie BBITIOJIHEHUE
cBoiicTBa. HuzkoremmnepaTypHble CBOMCTBA. KOHTPOJBHOM
[TonsiTue 00 3MEKTPUUECKUX M ONTUYECKUX paboThI I1K-4.2, ITK-
cBoiicTBax HepTH M HEPTENPOIYKTOB. 4.3
Manakomerpruueckue CBOMCTBA
He(pTEeOUTYMOB - TeMIeparypa
pa3Msr4eHusi, TBEpJOCTh, PACTSXKUMOCTh
3 | Texnomoruueckas u texnuueckast | 17 | KoHncnekTupoBaHue,
knaccudukanus Hedren: Knaccubukanmum BBHITIOJTHEHUE K-4.2. TIK-
Hedpteir mo I'OCT. CocraBnenue mudpa KOHTPOJIbHON 43:
HeTH. Onpenenenue BapuaHTa paboTsI '
nepepabotku HedTH. OCHOBHBIE MapKu U




XapaKTepUCTUKUA He(Tel, MpoJaBacMbIX Ha
MHUPOBBIX PhIHKaX
4 | TpeboBanuss I'OCT Ha mNOATOTOBIECHHYIO 17 | KoncnektupoBaHue,
He(Th. HeoOXxommMocTs 00€3BOKHBAHUS U BBLIIIOJIHEHUE TK-4.1. TIK-
obecconuBaHus HeTeH. Merompl KOHTPOJIbHOM 4 é
paspylieHus HEPTIHBIX AMYIbCHUH. paboThI '
Crabunmsanus HedTel, CXEMBI.
5 | BuyrputpyOnas gesmynbcanus.  Cxembl 17 | KoncnexktupoBaHue,
MOATOTOBKM HedTel JeBOoHA M KapOoHa. BBIIIOJIHEHUE
Ounctka HE)TH M Ta3a OT CEPOBOJOPOJA, KOHTPOJIbHOM [1K-4.1, TIK-
BOJIBL: TEXHOJIOTHUH, CXEMEI, paboTsl 4.2
TEXHOJIOTHYEeCKHEe  peKUMbl.  OCHOBHbBIE
annapathl YCTAaHOBOK I1€PErOHKU HEeTH.
6 | Teopernueckue OCHOBBI mporecca. 17 | KoncnektupoBaHue,
Bo3MoxHbIe CXEMBI aTMocpepHoit BBINIOJIHEHUE
MIEPErOHKHU He(TH. Octpoe " KOHTPOJIbHOMN
LHUPKYJISIUOHHOE OpOIIEHHE aTMOChEepHO paboThI I1K-4.2, I1K-
KOJIOHHBI, €ro HazHaueHue. Posib BOAsSHOTO 4.3
mapa npu mneperoHke HepTtu. BakyymnHas
NeperoHka  Masyra, amnmaparypa A
CO3[aHMsI BaKyyMa.
7 | Cxema OJJIOY - ABT - BropuuHas 17 | KoncnektupoBaHue,
MepEeroHKa OeH3uHa. OreHka BBIIIOJIHEHNE
3¢ dexkTUBHOCTH paboThI YCTaHOBOK KOHTPOJIBHOMN K42 TIK-
neperonkn  Hedtu. OneHka  KadecTBa paboThI 43:
MOJIy4EHHBIX IPOIYKTOB. OcHoBHOE '
0o0OpyJIOBaHHWE  YCTAHOBOK  IEPErOHKHU
HedrTH.
8 | Knmaccudukamms He(TenmpoIyKTOB. 23 | KoncnekrupoBanue,
OcnoBuble  TpeOoBanus ['OCToB Ha BBITIOJIHEHUE
IUCTWUIATHOE  TOIIMBO  —  OCH3MH, KOHTPOJIBHOM
IU3E/IbHOE, PEaKTHBHOE TOIUIMBO. Mapku paboThI
ToIMB. OKTAaHOBOE 4YHCIIO: OIpe/esIeHue,
MeTOoJl J1a0OopaTOpPHOM OLIEHKH, CIIOCOOBI
MOBBILICHUS OKTAHOBOI'O YMCIIA, MEXAHU3M
TeHACTBUS AHTUJICTOHATOPOB, HK_4A; lé TK-
BBICOKOOKTaHOBBIX Mpucagok. lleraHoBoe '
YUCIIO0: ONpeeNeHue, MeTo] JabopaToOpHOM
OLIEHKH, CIIOCOOBI MOBBIILIEHUS 1[E€TaHOBOI'O
qucia. OcHOBHBIE XapaKTepUCTUKU
OEH3MHOB, TU3EJIbHBIX TOIUIUB, PEAKTUBHBIX
Toruus, perynupyembie ['OCT. TpeGoBanus
I'OCT Ha masyr.
9 cemectp
9 | CeippeBast 0a3a raszomnepepadaTbIBaromeit 3 KoHncnekruposanue,
IIPOMBIIIIEHHOCTH BBIIIOJTHEHUE I1K-4.1, ITK-
KOHTPOJIBHOMN 4.2
paboThI
10 | Ocymka raza 3 KoHncnekruposanue,
BBITIOJTHEHUE [1IK-4.2, TIK-
KOHTPOJIbHON 4.3
paboThI
11 | Ouuctka raza oT cepoBOAOPOA, TUOKCUA. 3 KoncnekrupoBanue, [1IK-4.2, TIK-
Yrinepona u CEpOOPraHNYECKUX BBINOJTHEHUE 4.3




COCAVHEHUN KOHTPOJIbHOMN

paboThI

12 | IlepepaboTka raza METO/I0M KOHJICHCALIUU 3 Koncnekruposanue,
BBIIIOJTHCHUE IIK-4.1, IIK-
KOHTPOJIbHOI 4.3
paboThI

13 | IlepepaboTka ra3za MeTO0M a0COPOIHH 3 KoHncnekrupoBanue,
BBITIOJTHCHUE IIK-4.1, IIK-
KOHTPOJIbHOM 4.2
paboThl

14 | [TepepaboTka rasa METOJIOM 3 KoncnektupoBanue,

HU3KOTEMIIEPATYpHOU peKTH(PUKAIUN BBIIIOJIHEHUE I1K-4.2, I1K-
KOHTPOJIBHOM 4.3
paboThl

15 | Obnactu MIPUMEHEHUS pa3IMYHbIX 2 KoHncnekrupoBanue,

MPOIIECCOB MepepaboTKH raza BBITIOJIHEHUE [1K-4.2, TIK-
KOHTPOJIbHOM 4.3
paboThl

16 | AGcopOnoHHBIE W  PEKTU(UKAIMOHHBIE 1 KoHcnektuposanue,

KOJIOHHBI BBHITIOJIHCHUE I1IK-4.1, IIK-
KOHTPOJIbHOM 4.3
paboTHI

17 | KypcoBas pabota 36 | BeimosHeHue [1K-4.1, I1K-

KypCOBOM pabOThI 4.2
8.1 Koumpons camocmosamensvHou padomaol
Ne Nuankaropsl
n/n TeMEl, BoiHOCHMbIe Yacel ®opma CPC JAOCTHKEHHST
Ha CAMOCTOAATEJIbHYI0 padoTy
KOMIIeTeHIUH
8 cemecTp
1 | ®pakunoOHHBIN COCTaB Hedrei u 1 [Tposepka

HedTenpoaykToB.  CrocoObl  pa3sroHKH KOHTPOJIBHOM K-4.1. TIK-

Hedreir. IlnotHocth HehTH ©  raza. paboThI 42’

MonekynsipHas Mmacca. JlaBiienue '

HACBIIIEHHBIX [1apOB.

2 | BaskocTh - JTUHAMHUYECKas, 1 [TpoBepka

KUHEMaTH4yecKas, YycJIOBHasg. TeruioBble KOHTPOJIBHOM

cBoiictBa. HuskoremiieparypHsie CBOWCTBA. paboThI

[ToHaTHE 00 3JMEKTPUUYECKUX M ONTHYECKUX I1K-4.2, TIK-

cBoiicTBax HehTH U HEPTEHPOAYKTOB. 4.3

Manakomerpuueckue CBOMCTBA

He(TeOUTYMOB - Temmeparypa

pa3MsrueHusi, TBEpPIOCTb, PACTHKMMOCTh

3 | Texnonoruueckas u TeXHUYECKas 1 [TpoBepka

knaccupukamus Hedreit: Knaccudpukanun KOHTPOJIBHOMN

Hedpteir mo ['OCT. CocraBnenue mmugpa paboThI K-4.2. TIK-

HePTH. Onpenenenne BapuaHTa 4 3:

nepepaboTkn Hedtu. OCHOBHBIE MapKu HU '

XapaKTepUCTUKU He(Tel, MmpoJaBaeMbIX Ha

MHUPOBBIX PbIHKaX

4 | TpeboBanuss I'OCT Ha mNOArOTOBJIEHHYIO 1 ITpoBepka

HedTh. HeobxoammocTs 00€3BOXKUBAHUS U KOHTPOJIbHOM I1K-4.1, ITK-

o0ecconuBaHus HeTeH. Meto bl paboThI 4.3

paspyleHus HeDTSIHBIX OMYIIBCHH.




Crabunmsanus HedTel, CXEMBI.

5 | Buyrputpybnas gesmynbcanus.  Cxembl 1 IIpoBepka
MOJATOTOBKM HedTeld aeBoHAa M KapOoHa. KOHTPOJIBHOM
Ounctka HEPTH U Ta3a OT CEPOBOJAOPOJA, paboThI [1K-4.1, T1K-
BOJIBI: TEXHOJIOTHUH, CXEMBI, 4.2
TEXHOJIOTUYECKUE  peXuMbl. OCHOBHBIE
anmaparbl YCTaHOBOK IEPETOHKH He(TH.
6 | Teopernueckue OCHOBBI mporecca. 1 IIpoBepka
Bo3MoxHbIe CXEMBI aTMocpepHoit KOHTPOJIbHOMN
MIEPETOHKU HeTH. Octpoe u paboThl
IUPKYISIIHOHHOE OPOIIEHUE aTMOC(HEepHOM I1K-4.2, I1K-
KOJIOHHBI, €r0 Ha3HadeHue. Poib BOJSHOTO 4.3
napa npu mneperonke Hedru. Bakyymnas
MEeperoHka  MasyTra, amnmaparypa  Juis
CO3JIaHMsI BaKyyMa.
7 | Cxema OJJIOY - ABT - BropuuHas 4 [TpoBepka
MeperoHkKa OeH3MHa. Onenka KOHTPOJIbHOM
3¢ deKTUBHOCTU paboTsl YCTaHOBOK padoTsI K-4.2. TIK-
neperonkn  Hedtu. OImeHKa  KadecTBa 4 3;
MOJTYYEHHBIX MPOJIyKTOB. OcHOBHOE '
o0OpyJIOBaHHWE  YCTAaHOBOK  TEPErOHKH
He(TH.
8 | Kimaccudukarus He(TempoIyKTOB. 4 [Tposepxka
OcHoBHble  TpeOoBanuss ['OCToB Ha KOHTPOJIbHOMN
JUCTUJUISITHOE ~ TOIUIMBO  —  OEH3MH, paboThI
IU3€NIbHOE, PEaKTHBHOE TOIUIMBO. Mapku
TomIuB. OKTaHOBOE 4YHCIIO: OIpENeNeHue,
METOJT JIa0OpPaTOPHOW OIICHKH, CIOCOOBI
MOBLIIICHAs OKTAHOBOTO HHCIA, MEXaHU3M [1K-4.1, TIK-
necTBus aHTUJIETOHATOPOB, 492
BBICOKOOKTaHOBBIX MpHucagok. lleraHoBoe
YUCIIO0: ONpEeeNeHUe, METO] JabopaTOpHOM
OLIEHKH, CIIOCOOBI MOBBIIIEHUS LETAaHOBOI'O
qucia. OcHOBHBIE XapaKTepUCTUKU
OEH3MHOB, ITU3EJIbHBIX TOIUINB, PEAKTUBHBIX
toruuB, perynupyembie ['OCT. TpeGoBanus
I'OCT na ma3syr.
9 cemectp
9 | CeippeBass 0asza razomepepadaThIBaroIei 1 [TpoBepka K-4.1. TIK-
IPOMBIIIEHHOCTH KOHTPOJIBHOM 4.2’
paboTHI
10 | Ocymika raza 1 [TpoBepka § T1K-4.2, TIK-
KOHTPOJIbHOM 43
paboTHI
11 | Ouncrka ra3a OT cepoBOJIOPO/IA, TUOKCHIA. 1 [TpoBepka K-4.2. TIK-
VYraepona u CepOOPraHUYECcKUX KOHTPOJIbHOM 4 é
COEJIMHEHUN paboThI '
12 | IlepepaboTka ra3za METO10M KOHJICHCALIUU 1 ITpoBepka
. [1K-4.1, I1K-
KOHTPOJIbHOM 43
paboThI
13 | IlepepaboTka raza MeroaoM abcopoLuu 1 ITpoBepka
. I1K-4.1, T1K-
KOHTPOJIbHOM 42
paboThI
14 | IlepepaboTka rasa METOJI0M 1 ITpoBepka I1K-4.2, ITK-




HU3KOTEMIIEpaTypHOH peKTH(PUKALIUN KOHTPOJILHOM 4.3
paboThI
15 | O6nactu MIPUMEHEHUS pa3IMYHbIX 1 [Iposepka § T1K-4.2, TIK-
IIPOLIECCOB MEPepaboTKH ra3a KOHTPOJIbHOM 43
paboThI '
16 | AGcopOnOHHBIE W  PEKTU(UKAIMOHHBIC 7 [Iposepka § [IK-4.1, TIK-
KOJIOHHBI KOHTPOJIbHOM 42
paboThI '

9. HcnoJsib30BaHue PeiTHHIOBOM CHCTEMbI OLIEeHKH 3HAHU I
[Ipn oneHke pe3yabTaTOB JAESATEIBHOCTH OOYy4aroIMXCS B paMKax JAUCLHUIIIMHBI
«TexHomoruss He(TH M Ta3a» UCIOJB3yeTCS PEHTHHroBas cHUCTeMa. PeWTHHTOBas OIICHKA
(dopMupyeTcss Ha OCHOBAaHMM TEKYIIETO M TMPOMEXKYTOYHOTO KOHTpOJs. MakcumalibHOE U
MHUHUMAQJIbHOE KOJWYECTBO OAJJIOB MO pa3IMUYHBIM BHUJAM Yy4eOHOW pabOTHl OIMHUCAHO B
«[lonoxxenun o OaTLHO-PEUTUHIOBOM CHUCTEME OLIEHKM 3HaHWM CTYIEHTOB U OOecreueHus

kaudecTBa yaeOHoro nponeccay ®I'bOY BO «kKHUTVY».

OrneHHBaOIINE MEPOTIPHUSITHS Koin-Bo - baser
min | max

8 cemecTp
BrImosHeHne npakTHIecKoi paboTh 1 6 10
BrimosHeHne 1abopaTopHbIX paboT 2 9 16
['pynmnoBas quckyccus 2 3 4
KonTpospHas padora 1 18 30
3aueT c OLIeHKOU 1 24 40
NTOT'O 60 100
9 cemecTp
Brinonnenue nmpakTuueckoi paboThl 1 6 10
Brinonnenue 1abopaTopHBIX paboT 2 9 16
['pynmoBast quckyccust 2 3 4
KontponwsHas pabora 1 18 30
DK3aMeH 1 24 40
NTOI'O 60 100
O1eHOYHBIC CPEJICTBA Koi-Bo Min, 6amioB Max, 6aios
KypcoBas (paboTa) 1 60 100

10. OueHo4HbIe CPeACTBA A/l TEKYLIEr0 KOHTPOJIS yCIeBAeMOCTH, IIPOMEKYTOYHOI

aTTeCTAlMH 10 HTOrAaM OCBOCHHS JUCIUILINHLI
OneHoYHBIC CpencTBa Ui TPOBEIACHHS

AOKYMCHTOM.

TEKYyLEro KOHTPOJIs
MPOMEXKYTOYHOW aTTecTallud OOy4arolMXCs M UTOTOBOM (TOCYAapCTBEHHOM HWTOTOBOM)
aTTecTallud pa3pabaThiBalOTCS COTJAcHO ToJIokeHHI0 o @OoHJaxX OLEHOYHBIX CpPEICTB,
paccMaTpuBalOTCA KaK COCTaBHAs 4acTh pabouedl mporpamMmbl U O(QOPMIISIFOTCS OTIEIbHBIM

YCIIEBacMOCTH,




11. MndopMannonHo-MeTOANYIECKOE 00ecTIeYeHHE TUCTATLTHHBI

11.1 OcHoBHas JATEpATYpa
Ilpn wm3yuenwm mucumiuimHel b1.B.06 Texnomorus HedTH M raza B KauecTBE OCHOBHBIX
HCTOYHHKOB HH(OpMall¥ PEKOMEHIYETCs] HCIOIB30BaTh CIEAYIONIYIO JIATEPATYPY:

OcHOBHbIE HCTOYHHKH HHpOpMaIIHHA Kos-Bo 3K3.
1. IllvakeBrd, A. M. Opranusaims npousBoacTa B Hedrerazoxumu- | OBC «JIaHb)
9ecKoM koMIulekce Pecry6iuku TatapcTaH: BONPOCH! TEOPHM M https://e.lanbook.com/book/102075

MpaKTHKK BHEAPEHHs ynpaBieHdeckux uHHoBanmii / A. U. Illuake- |[locTynm ¢ moGOM TOYKH WHTEPHET MOCTE
Bu4, A. A. Jly6nrna. — Kazans : KHUTY, 2015. — 212 ¢. — ISBN  |peructpauuu ¢ [P-agpecos HXTU
978-5-7882-1834-2. — TeKcT : 3neKTPOHHSIH // JIaHb : 3JIEKTPOHHO-
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/102075.— Pesxxum mocTymna: [jist aBTOPH3.
TI0JIb30BATEJNIEH.

2. Bannbix, O. I1. O6opynoBaHue sl HEPTEXUMHIECKHX TIPOM3- OBC «JlaHb»

BOZCTB : yue6Hoe nocobue / O. I1. bannbix. — Cankr-Iletepbypr : | https:/e.lanbook.com/book/91545

HHUY UTMO, [6. r.]. — Yactb 2 — 2015. — 44 ¢. — Tekcr : anek- |JlocTyn ¢ 00O TOYKM MHTEPHET IIOCIE

TPOHHBIH // JIaHb : 3neKTpOHHO-6ubMMOTeYHas cucteMa. — URL: peructpanuu ¢ IP-agpecos HXTU
https://e.lanbook.com/book/91545. — Pexxum noctyna: mis aBTopwH3.
TI0JIb30BATENIEH.

11.2 /lononnumenvnan 1umepamypa
B xayecTBe [ONONHWTENBHBIX WCTOYHMKOB HMH(POPMAIMA PEKOMEHIYETCS HCIOJb30BaTh
CIIETYIOILNYIO JINTEPATYPY:

JlonoJIHUTe/IbHbIEe HCTOYHHKH HH(OpMAIMH Kou1-Bo 7K3.
1. Cemakuna, O. K. MamuHs! 1 anmapaTsl XUMU4deckux, Heprenepe- |IBC «JlaHb»
pabaThIBAIOINMX ¥ HeQTEXUMHUECKHUX IPOU3BOJCTB : yueGHoe moco- |https:/e.lanbook.com/book/107722
6ue / O. K. Cemaxuna. — Tomck : TITY, 2016. — 154 ¢. — ISBN  |JlocTyn ¢ moGo# TOYKH HHTEPHET MOCIE
978-5-4387-0693-9. — Texkcr : anekTpoHHbIH // JIaHb : anekTpoHHO- |peructpauuu ¢ IP-agpecos HXTU
6ubnuoteunas cucrema. — URL:
https://e.lanbook.com/book/107722 . — Pexxum mocTyna: mist aBTo-
pH3. MOJIL30BATENEH.
2. Cemaxuna, O. K. MoHTax, 3KCIUTyaTalus u peMOHT o6opynoBa- | IBC «Jlauby
HUs oTpacny : ydebHoe nocobue / O. K. Cemakuna. — Tomck : TITV, |https:/e.lanbook.com/book/113209
2018. — 184 c. — ISBN 978-5-4387-0812-4. — Texkct : anekTpoH- |JlocTyn ¢ JoGO¥ TOYKH HHTEPHET MHOCIE
Hblli // J1aHb : 37eKTpOHHO-6MbMHOTeYHas cuctema. — URL: perucrpauuu ¢ IP-agpecos HXTU
https://e.lanbook.com/book/113209 .— Pexxum gocTyma: [jist aBTo-
pH3. 0Jb30BATENECH.
3. Cemakuna, O. K. Mamuss! 1 anmapats! s nepepabotku Mune- | IBC «JIaHb»
panbHOro ChIphA : yuebHoe mocobue / O. K. Cemaxuna, . A. Top-  |https:/e.lanbook.com/book/62927
ayuiko. — Tomck : TITY, 2014. — 91 ¢. — ISBN 978-5-4387-0359- |loctynn ¢ 060 TOYKH HHTEPHET MOCHE
4. — TeKCT : 3NIeKTPOHHBIN // JIaHb : 3NeKTPOHHO-OMONMOTeYHast cu- |peructpaimu ¢ [P-agpecos HXTHU
crema. — URL: https://e.lanbook.com/book/62927 . — Pexum n0-
CTyma: JUIs aBTOPH3. NIOJIb30BATENEH.
11.3 SnexmponHsle ucmoYHUKU UHGopmayuu
IIpu msyyennu mucipmumvael 51.B.06 Texnonorus HegTH M rasa MCIOJIB30BaHUE 3NEKTPOHHBIX
HCTOYHHUKOB I/IH(I)OpMa.I_[I/II/II
- OBC «Jlanp» — Pexxum moctyna: http://e.lanbook.com
11.4 Cospemennvie npogpeccuonanvhvle 6a3pl OAHHLIX U UHPOPMAYUOHHDBIE CHPABOUHDIE
CUucmembosl
1. ba3a nansbpx PubChem [OnexTponHsIi pecypc|. — PexuM mocrtyma:
https://pubchem.ncbi.nlm.nih.gov, cBOGOAHEIIHA.
2. «M3BecTHs BhICIIMX y4eOHBIX 3aBefeHui. Cepus: XUMHUA U XUMHUYECKAst TEXHOJIOTHD). — J[o-
cTyn cBOOOIHBI: Www.journals.isuct.ru
3. Hay4nas DnexrponHnas bubmoreka (HOB) - Pexxum noctyma: http://elibrary.ru
CoranacoBano:

3aB. oTIEIOM Tapacosa B.4.
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12. MaTepnaﬂLHO-TeXanecxoe odecneuyeHue AUCIHHUIIIMHBI

Peanuzanus ydeOHON nmucHMIUIMHBI TpeOyeT Hanuuusi  ydyeOHoro kabunera 402

«/HTEepaKTUBHBIN JIEKIUOHHBIN 3aJD», B TOM YHUCIIE:

Cucremnslii 6ok - Core 2 Duo E7400-Midi ATX 350 (1 mr.);

Monutop — Acer V193WAb WIDE 19" (1 mr.);

IIpoexrop — Epson EMP-X5 (1 wmt.);

MoOuIBHBINA PYIIOHHBIHN 3KpaH Ha mtatuse (1 mT.);

Beixon B Uatepuer — mogem De-Link DWA 110 (1 wT.);

Hab6op Harnsaaeiii mocoOuit mo 000pyI0BaHHUIO 3aBOJIOB XUMUYECKOU MPOMBIIIIIICHHOCTH;
Cronsr-maptel — 30 1.

Peanuzanus yueOHON TUCHUMIUIMHBI TpeOyeT Hamuuus Jabopatopuu 112 «JlaGoparopun
XUMHUYECKUX CUHTE30B»

Jlabopamopuaa meodensy:

BBITSDKHOM mikad (3 wrT.), cron must BecoB CB-01, cremnax st XuMudeckou nocyzst (2 mr.),
CTeJUIaX JUIsl XUMUYECKUX PEaKTUBOB (2 IIIT.), CTOJIbI JabopaTopHble (8 HIT.), OCTPOBHBIE
J1ab0paTOpHBIEC CTOJBI (8 IT.), TA0OPATOPHBIE CTOIBI-TYMOBI (2 TIT.), TabopaTopHasi CTOJI-
Moiika (1 mrT.), mkad aig noxkymentanuu (1 mwr.), mkad meramumyeckuit (1 mr.).

Oobuienadopamopnoe odopydosanue:
mactrwuisitop J1-4, pH-metp HI 2215, Becwr maboparopusie AJ-320 CE, kostbonarpesarens UT-
4120, neusr mydenbhas, repmoctar HT 30-M1 JULABO Gmbx,
xonoqunsHEK Candy TSA 5143W, nabopatopasiii xpomaTtorpad JIXM-80 (4 mrt.), AL — 6
KaHaJbHOE, TEPMOIIKa(, epeMelIrnBaollee yCTPOUCTBO C PEryIMPOBAHUEM YaCTOTHI
BpameHus [[UYB2, maruutHaa memanka MM-5, usmepurens-perymnsatop tremneparypsl TPM-1 ¢
npeobOpazoBarenem tepmosniekrpudecknm XA TIIK 184-00, rereparop Bogopoaa 'BU-6,
MHKPOHACOC, KPHOCTAT YIIeKUCIO0THBIN, BUcko3nMmeTpol BIDK-2, BIDK-4, monocTrar
1a00paTOPHBIH,

Cneuuanuzuposannvie yCmaHo8KU U cHeHObl

- nabopatopHas yctaHoBka «[Iuponu3 yrieBonopo1oBy, BKIIOYAIOIIas: peakTop-
MAPOJTM3Ep MPOTOYHBIH, TIeUb TpyOUaTas ¢ peryasitopom Temmneparypsl TPM-1, Hacoc no3arop,
KOHAEHCATOP 2-X XOJA0BOM, MPUEMHHUKH, CYETYUK ras3a;

- nabopaTopHasi ycTaHOBKa «Jleruaparaius CoupToBy», BKIIOYAIOIIAs: peakTop
KaTaJUTHUYECKUN TPOTOYHBIN, JO3UPYIOILIEee YCTPOUCTBO, IIEUb TpyOUaTas ¢ peryisTopoM
temnepatypbl TPM-1, X010AMIBHUK TPOTOYHBIN BOJASIHOM, YTIEKUCIOTHBIN KOHACHCATOD,
MIPUEMHHKH, CUETYHK Ta3a;

- nabopaTtopHas yctaHoBKa «KaraauTuueckuil KpEKUHT YTII€BOAOPOAOBY, BKIIOYAIOIIAS:
peaKTop KaTaJUTHUYECKUN MPOTOYHBIN, JO3UPYIOLEe YCTPOHUCTBO, eub TpyOUaras ¢
peryaaropom Temieparypbl TPM-1, X0n01uIbHUK NPOTOYHBIA BOASHOM, YTJIEKUCIOTHBIN
KOHJICHCATOP, IPUEMHUKHU, CUETYHNK Ta3a;

- nabopaTtopHasi ycTaHoBKa «OKuakoda3zHble XUMUYECKHE CHHTE3bI», BKIIOYAOIIAs:
1ab0paTOpHBINA PeakTOP-CMECUTEND, IEPEMEIITNBAIOIIEE YCTPOICTBO C PEryIupOBaHUEM
4acTOTHI BpalIeHUs MEIIAJIKH, 103aTOP, TEPMOCTAT UPKYISIIMOHHBIN, 0OpaTHBII
XOJIOAWIIBHUK, TPOOOOTOOPHHUK (5 IIT.).

Pabouue mecma:

- QHAJIUTMYECKOE OIpe/esieHe KOHLIEHTpAaUuu (YHKIMOHAIBHBIX I'PYII OpraHMYeCKHX
COEJIMHEHUI TUTPOMETPUYECKUM METOJIOM (ITUIETKH, OIOpeTKH, T1abopaTopHas Mocyaa);

- OIpeJeNieHHe BA3KOCTH HEPTENPOIYKTOB U OPraHMUYECKHX BEIECTB (BUCKO3UMETPhI
BIDXK-2, repmocrar);

- OIpeJesieHHue TeMIepaTypbl MOMYTHEHHS HEPTENPOIYKTOB METOAOM «XOJOJHOTO
CTEep>KHs» (KpHOCTAT, CelMaIn3upoBaHHOe JabopaTopHOe 000pyJ0BaHNUE);

- Xpomarorpaduyeckoe omnpezeIeHHe KOHLUEHTpAIMM CTUPOJa B PEAKLHMOHHOW CMecCH
(xpomarorpadp JIXM-80 (merextop ITM/I), ALIL, konoHka Hacajgo4yHas, T€HEPATOp BOJOPOAA
I'BY-6, ra3oBbIii 6aTUIOH — rejuii, BCIOMOTaTebHbBIE MPUHAICKHOCTH);




- Xpomarorpaduyeckoe OIpeaesncHHe aHWIMHA B PEAKIMOHHON cMmecu (Xpomarorpad
JIXM-80 (merexrop I[IN]), AL, kononka HacagouyHas, reHeparop Bogoposaa I'BU-6, ra3ossiii
0aJJIOH — TeJHiA, BCIOMOTaTeIbHBIE PUHAIICKHOCTH);

- XpoMaTtorpauyeckoe OINpe/AeIeHHWE KOHIEHTPAMM OKHCH MpONWIeHA H|
NPOMWICHTIIMKONA B peakunoHHON cmecu (xpomarorpad JIXM-80 (merexrop ITHJ), ALII,
KOJIOHKa HacaJo4Has, TeHepatop Bojgopoaa ['BU-6, ra3oBblii OaJloH —  Teiwid,
BCIIOMOTaTeIbHbIE PUHAIC)KHOCTH);

- ompeJierieHue akTUBHOCTH HOHOB Bojiopoa (pH-metp HI 2215, nabop snexTpooB);

- TOTEHIIMOMETPUYECKOE THTPOBAHUE - OINPENEIICHUE IIEIOYHOTO YHCIa B MOTOPHBIX
Mmacnax (pH-metp HI 2215, nabop 31ekTpoaoB);

- MIOTEHIIMOMETPUYECKOE TUTPOBAHUE - ONPEACTICHNE IIEJTOYHOTO YUCIIA B IPOCTHIX
nosimddupax okucu npomnwieHa (pH-merp HI 2215, nHabop anekrpoioB);

- Ompe/eNicHUe aKTUBHOCTH W KOHIeHTpanuu woHoB: H+, Li+, Na+, K+, NH4+, Ag+,
X+, NO3-, ClO4-, F-, Cl-, Br-, I-, CN-, SCN-, Ca++, Ba++, Mg++, (Ca+tMg)++, Pb++, Cd++,
Cu++, Hg++, X++, CO3--, S-- (pH-metp HI 2215, Habop 31eKTpo10B)

- OmpejieieHHWE BI3KOCTH OPraHWYECKHX COCIUHEHWH W/HMIM cMmecedl (TepMmocrar,
BHCKO3UMETPHI).

13. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
B mpomecce mnpoBeaeHHs ~— ayIUTOPHBIX  3aHATUA  NPUMEHSIOTCS  CIEAYHOIIHE
o0Opa3oBaTebHbIE TEXHOJOTHMH 00y4eHHUsI (B HHTEPAaKTUBHBIX (hopmax):

Paznen | Bupn 3ansTus ‘ WuTepaktuBHast popma ‘ Yacsl
8 cemectp
@pakIMOHHBIH CcOCTaB HePpTeH U [TpobneMHuas nexmus
HedrenpoaykToB. CocOOBI pa3roHKH
Hedreir. IlnotHocTe HedTH W Trasa. Jlexknus 4

Monekynsippas  macca. JlaBienue
HACBIIEHHBIX MapOB.

Omnpenenenne  Gu3uKO-XxuMUYeCKuX | JlaGoparopHoe I'pynmnioBast nuckyccust 5
CBOMCTB OEH3MHOB 3aHATHE

9 cemectp
DU3NKO-XUMUYECKUE CBOMCTBA
FA30BOTO CHIPBS Jlexnus Jleknus-Busyanuzanus 2
Ormpenenenue (Gusnko-xumuueckux | JlaGoparopHoe I'pynmoBas quckyccust 2
CBOMCTB OU3CIBbHBIX TOIIJINB 3aHsITUEC
Pacuer ycranoBok moxarotoBku u | IIpaktuueckoe Tpenunr 5

MeperoHKu HeTH 3aHATHE
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