MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumenoBanue o6pa3zoBare/ibHOl nporpamMmmsl: LHludpoBuszanus B Ten10B0ii 1 BO300HOB/IsSIeMOi IHEpPreTUKe
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajgaBpuaT

®opma o0yuenusi: OuHas

PabGouyasi nporpaMmma IuCUUIIMHBI

BOJIOITIOAT'OTOBKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemectp - 6;

Yacos (Bcero) no yueoHomy
IJIAHY:

216 yacoB

Jexknun

5 cemectp - 48 yaca;

HpaKTuquKne 3aHATHA

5 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

5 cemecTp - 32 yaca;

KoncyabTanum

5 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

5 cemectp - 117,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

5 cemectp - 0,5 yaca;

MockgBa 2022




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

Bnageneyu Opnos K.A.
[IpenomaBaTelib WpeHTudkaTop R241780e8-0rlovKA-0ab64072 K.A. Opnos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBOI[HTeHL Bnageneyu Opnos K.A.
O6pa3OBaTeHBHOI7I HpOI‘paMMbI Waentudukatop R24178de8-0OrlovKA-0ab64072 K,A OpHOB
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmycs) (pacmudpoBka
MIOJITIHUCH)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
w o CseneHva o snagensuye L3N M3K
3aBeyIoNIuil BhIMyCKaroen | ) rev— Opnos KA.
Kadeapbl * Mol ¢ WpeHTudkaTop R241780e8-0rlovKA-0ab64072 K.A. Opnos
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka

MOJITTHCH)



1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI
Leab ocBOeHUsT TUCHUIIMHBI. NU3YYCHUE OCHOBHBIX MMOHATHUN, TEXHOJOTUNA U 000PYAOBaHUS IJIs
HOJTrOTOBKH JO0OABOYHOM BO/IBI HA 0OBEKTAX SHEPTETUKH
3agaun QM CHMILINHBI
- 03HAaKOMJICHHE C TEXHOJIIOTUYECKUMH TIPOIIECCAMH U alliapaTaMu, HCIIOIb3yEeMbIMH ITPH
IOJrOTOBKE 100aBouHOM Boakl Ha TOC;
- (hopmupoBaHNE HABBIKOB IPUHUMATH U OOOCHOBBIBATh KOHKPETHBIC TEXHHUECKUE PEUICHUS TIPU
MIPOCKTUPOBAHUH M SKCIUTYaTaIllMd YCTAHOBOK IO OYMCTKE J00aBouHOM Boabl HA TOC.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Kon n HanmeHoBaHue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s
KOMIIeTeH I H HHIMKATOPA 10CTHKEHHSI
KOMIEeTEeHIIHH
[TK-3 Cniocoben NJI-1nk-3 3Haet ycrpoiictBo n | 3HATh:
y4acTBOBATh B OPTraHU3AIMU | IPUHIIUI PaOOTHI - OCHOBHBIC (DH3HKO-XHMHYCCKHUE
BOJIOIIOJITOTOBUTEIILHOTO BOJIOIIO/ITOTOBKH U Ha TOC, TeXHONOrHM U BUJIBI
o0opynoBaHus BOJIOOYMCTKU HA OOBEKTaX 000pyROBaHNs, IPHUMCHICMEIC B
SHEPreTHKH BOJIONOATOTOBKE B 3HEPreTHKE;

- OCHOBHBbIE I1OKa3aTely,
XapaKTepU3yIOIUe KaueCTBO BOJIbI U UX
M3MEHEHHUE 110 CTYINEHsAM 00paboTKU Ipu
HOJrOTOBKE J0OABOYHOM BOJIBI.

YMETh:
- IPUHUMATh KOHKPETHBIC
TEXHOJIOTUYECKUE PEIICHUS TIPU
MIPOCKTUPOBAHUHU M DKCILTyaTalliu
YCTaHOBOK TOJITOTOBKH J00aBOYHOM BOJIBI
Ha TOC.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHambHONW 00pa3oBaTelibHONW —Iporpamme
[{udpoBuzaius B TEIIOBOI 1 Bo300HOBIsIeMoi sHepreTrke (ganee — OIIOIT), HampaBiieHus: MOATOTOBKH
13.03.01 TemosHepreTuka | TEIUIOTEXHUKA, YpPOBEHb OOpa30BaHMs: BBICIIEE OOpa3oBaHUE -
OakanaBpuar.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTb OCHOBBI BBICIIEH MAaTEMaTUKH

- 3HaTh OCHOBBI HH(POPMAIIMOHHBIX TEXHOJIOTUN

- 3HaTh OCHOBBI (PU3UKH

- 3HaTh OCHOBBI XUMUU

- 3HaTb OCHOBBI TEXHUYECKON TEPMOJUHAMUKHI

- 3HaTh OCHOBBI MAaTE€PUAJIOBEICHHS], TEXHOJIOIMU KOHCTPYKIIMOHHBIX MaTEPUATIOB
- 3HaTb OCHOBBI TUAPOra30AMHAMUKH

- 3HaTh OCHOBBI SKOJIOTUHU

Pe3ynbraThl 00y4eHus1, MONTy4YeHHbIE P OCBOCHUH TUCIMILIMHBI, HEOOXOAUMBI IPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PaOOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK p /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenue. 46 5 10 6 6 - - - - - 24 - Ilodzomogka pacuemusix 3adanuii: 3a1aHus
Hcnonb3oBaHKe BOJIBI OpPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
Ha TOC. Tumnst tectaM Nel «KoHnenTparmmy, Ne2
IIPUPOJHBIX BOJ. «Mcnonp3oBanue Boasl Ha TOC», Ne3
TexHonoruyeckne «[Ipumecn 1 noKazaTeny KauyecTBa MPUPOIHBIX
[IOKa3aTesy KauecTBa Bo». CTyneHTaM HEOOXOJMMO IIOBTOPHUTH
BOJIBI TEOPETHUYECKHUI MaTepHal, pa3o0paTh MPHUMEPEI
11 Beenenue. 14 2 2 2 - - - - - 8 - peleHys 3a4a4 B TeCTaX, IPOBECTH PACUYETHI 110
Hcnons3oBanue BOIbI BapUaHTy 3a/laHMS.
Ha TOC Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
1.2 TexHoNOTHYECKHE 16 4 2 2 - - - - - 8 - [ToBTOpenune marepuana no tectam Nel
MOKa3aTeJ N KauecTBa «Konnenrpanum», Ne2 «lcrons3oBanue BOIbI
BOJIBI Ha TOC», Ne3 «Ilpumecu u mokazaTenu
1.3 Tunsel u 16 4 2 2 - - - - - 8 - KayeCTBa NPUPOIHBIX BOIY.
XapaKTEPUCTHKH Ilooz0mogka pacuemuo-zpaguueckozo

MIPUPOJIHBIX BOJL

3adanusa: B paMkax pacueTHO-TpauIecKoro
3aJ]aHMA BBINOJIHACTCS pacdeT U
npoektupoBanue BITY. 3ananue BoinonHsercs
WHJIMBHUIyaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3aJaHUsI IPUMEHSIOTCS CIIeTyIOIINe:
"Paccuntats cxemy BITY metonom
JIByXCTYIIEHYaTOI0 HOHHOTO 0OMeHa".
Ilo020mo6Ka K npaKmuyecKum 3aHANUAM:
Wzyuenne maTepuana mo paszgeny "Beenenue.
HWcnonp3oBanue Boast Ha TOC. Tunst
MIPUPOIHBIX BOJ. TEXHOJOTHYECKUE TOKA3aTEIH
Ka4gecTBa BOJBI" ITOJTOTOBKA K BHITOJIHCHHIO
3aJaHUH HA MPAKTUYECKUX 3aHATHIX.
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CamocmoamenbHoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JTOTIOJTHUTEIBHOTO MaTepraia o pasieiiaMm
"Benenne. Mcnons3oBanne Boasl Ha TOC.
Tunel npupoaHbIX BoA. TexHonornyeckue
IOKa3aTeau KayecTBa BOABI"

H3yuenue mamepuanos 1umepamypHulx
UCHOUHUKOB:

[4], ctp.5-11, cTp.12-33, cTp. 31-47

IIpenBapurenbHas
OYHCTKA BOJbI

28

12

2.1

IIpenBapurenbHas
OUYHCTKA BOJBI

28

12

Iloozomoeka K npaKmuuecKum 3aHAMUAM:
W3yueHnne marepuana no pasueny
"[IpenBapuTenbHast OUUCTKA BOABI" MOJATOTOBKA
K BBITIOJIHEHUIO 33aJJaHUI Ha TPAKTUUECKHUX
3aHATHUIX

Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
Nel u Ne2 HeoOX0IMMO TIpEIBAPUTEIHHO
H3YYUTH TEMY U 32]1a4H BHIITOIHCHHS
nmabopaTopHO paboTEL, a Tak XKe U3YIUTh
BOTIPOCHI BAPHAHTOB 00Pa0OTKH pe3yIbTaTOB
0 U3y4yeHHoMy B pazzene "[IpenBapurensHas
OYNCTKa BOABI" MaTepuay.
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"IIpenBapuTenbHas 04UCTKa BOABI"
Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
tectaM Ne 4 "Koarymsiuus", NeS "Koarymsius u
m3BecTkoBaHue", Ne6 "OcBeTINTEILHEIC
¢mwreTper". CTyaeHTaM He0OXO0AUMO MTOBTOPUTH
TEOPETHUYCCKHIA MaTepHal, pa3o0opaTh MPUMEPHI
pelIeHus 331249 B TECTaX, IPOBECTH PACUYETHI IO
BapUaHTY 3aJaHMsI.

H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[2], cTp. 4-16
[4], cTp.43-103

ObecconnBanue

76

24

16

32

Iloozomoeka K npaxKmudecCKum 3anamuiam.
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3.1

O0paboTKa BOIIBI
METO/IOM HOHHOTO
oOMeHa

38

12

16

3.2

MemOpaHHBIE METOJIBI
OYHCTKH BOJIBI

38

12

16

W3yuenue maTepuana mo pasaeny
"O6GecconuBanue" MOATOTOBKA K BBIIIOJHEHHUIO
3aJJaHUi Ha MPAKTUYCCKUX 3aHATHUSIX.
Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OpHEHTHUPOBAHBI Ha PEIICHNS MHUHN3aa4 110
TectaM Ne7 "OcHoOBBEI HOHHOTO 0OMeHa'", Ne&
"O6opynoBarre HOHHOTO 0OMeHa", Ne9
"TexHonoruu HOHHOTO oOMeHa". CTyneHTaM
HEO0XOIUMO TOBTOPUTH TEOPETUICCKUN
MaTepual, pa3o0paTh MPUMEPHI PEIICHUS 3a1a9
B TE€CTaX, IPOBECTU PACUYETHI 10 BAPUAHTY
3aJaHHus.

Iloozomoska K 1abopamopnoii pabome:
IMoxroToBka Kk 1abopatopHbiM pabotam NeNe3-
5. JI7s1 BBITIONHEHU 3aJaHUH 1o 1abopaTopHOH
paboTe HeOOXOJUMO TIPEIBAPUTEIBHO U3YIUTh
TEMY U 3a[1a9{ BBIITOITHEHHUS JTA00OPaTOPHOH
paboTEHI, a Tak e U3YIUTh BOMIPOCH BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YYCHHOMY B
paszgene "OOpaboTka BOIBI METOIOM HOHHOTO
oOMeHa" Marepuaiy.

Camocmoamenbnoe usyuenue
meopemuyueckozo mamepuana: zyuenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"Ob6ecconuBanue"

H3yuenue mamepuanog 1umepamypHulx
UCMOYUHUKOG:

[1], cTp.5-12
[3], ctp.13-34
[4], cTp.104-166, 168-181

V nanenue U3 BoIbI
PacTBOPUMBIX ra30B

30

16

Camocmoamenbhoe uzyuetnue
meopemuuecKo2o mamepuajia. I/I3y‘{eHI/IC

4.1

VYnaneHue U3 BOALI
PacTBOPUMBIX T'a30B

30

16

JIOTIOJTHUTEBHOTO MaTepHaa o pas3zierny
"V naneHue u3 BOABI pACTBOPUMBIX ra3oB"
ITodzomoeka k mexyuiemy KOHmMpoao:
W3y4yeHue JOMONHUTENFHOTO MaTepHaa Jiist
MOJrOTOBKU K TECTUPOBAHUIO 10 TEMaM:

"V naneHue u3 BOABI paCTBOPEHHBIX I'a30B"
Iloozomoexa pacuemmnpix 3ad0anuii: 3a7anus
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OpPUEHTUPOBAHBI HA PELICHUS MUHU3aay 110
tectaM Nel(Q "MemOpaHHbBIE METOABI OUUCTKU
Boapl", Nell "V nanenue u3 Boabl
pacTBopeHHBIX Ta30B". CTyneHTaM HeOOXOIIMMO
MOBTOPHUTH TEOPETHUECKUI MaTepHall,
pa3o0paTh NpUMeEpHI PEIICHNS 3a/1a9 B TECTax,
MIPOBECTH PACcUETHI [0 BAPUAHTY 3aJaHU.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[4], cTp.182-209

Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 216.0 48 32 16 0.5 84 335
Hroro 3a cemecTp 216.0 48 32 16 2 - 0.5 1175

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padota; TK — Texymumii KoHTposb; [TA — npomexxyrouHas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue. Hcenoavzosanue 600wl a TOC. Tunvt npupoousix 600. Texnono2uueckue
noxazamesni Ka4ecmea 600bl

1.1. Beenaenue. Mcnonn3oBanue Boasl Ha TOC

Hcnonp3zoBanne Boapl Ha TOC. Boma kak TEIIOHOCHTENb, 3aMEIJIUTENh W padouee Teo.
Tunnynasie cxembl oOparienus: Boasl Ha TOC. 3arpsi3HEeHHE BOJHOTO TEIUIOHOCHTENS B TpaKTax
TOC. PacueT npou3BOIUTEIBHOCTH BOJOMOATOTOBUTEIBHOM YCTAHOBKH.

1.2. TexHOJIOrMYECKUE TIOKA3aTE]IN KaueCTBa BOJIbI

CnocoObl  BBIpOKEHMsI KOHIEHTpanuid. JKecTKOCTh, MIEI0YHOCTh, pH, OKHCIsIeMOCTh,
KOHI[EHTPAIIUU OTICIBHBIX MOHOB, KOHIICHTPAIUS TPYOOTUCIIEPCHBIX MPUMECeH, CyXOl OCTaToK,
MPOKAJICHHBIN OCTATOK.

1.3. Tunsl 1 XapaKTepUCTUKH MPUPOIHBIX BOJ

[TpuMecn M ecTeCTBEHHBIH XMMMYECKHH COCTaB MOBEPXHOCTHBIX U IOJ3EMHBIX MPUPOTHBIX
BOJ. 3arpsi3HEHUE MPUPOJHBIX BOJOEMOB CTOKAaMH IPOMBIIUIEHHBIX, CEIbCKOXO3IMCTBEHHBIX U
KOMMYHAJIbHBIX MTPEIIPUATHIH.

2. Ilpedsapumenvuas ouucmea 600bl

2.1. IlpenBapurenbHast O4MCTKa BOJBI

DU3MKO-XMMHUYECKHE MPOLECCHl, IIPOTEKAKIMEe B BOJAE MNPH Koaryysiuuu. l3MeHeHue
XUMHUYECKOIO COCTaBa BOJbI IpU Koaryisiuuu. IIpuHOUIUAIbHBIE TEXHOJIOTHMYECKHE CXEMBI
KOAaryJIMHOHHBIX YCTAHOBOK. XHMMHMYECKHE PEaKIUM, NMPOTEKAIOINUE IPU HM3BECTKOBAHMM BOJBI.
[TpuHIMNMAIbHBIE TEXHOJIOTMYECKHE CXEMbl YCTAaHOBOK JJIsi 00paOOTKM BOJIBI METOJaMH
ocaxnenus. OcBeruTenbHble (WIBTPHI HACBHIIHOIO W HAMBIBHOIO TumHa. TpeboBaHus,
npeabaBisieMble K (QUIBTPYIOIIUM MaTepuaiaMm A (UIBTPOB HACBITHOTO M HAMBIBHOTO THIIA.
CToKHM ycTaHOBOK NMPEABAapUTEIbHON OUNCTKU BOABI. MUKpohuiIbTpanus, ynbTpaduibTpaus.

3. Obeccoausanue

3.1. O6paboTka BOABI METOJAOM HOHHOTO OOMEHa

HMoHoOOMEHHBIE MaTepualibl, IpPHUMEHsAEMble Ha BOJOMOJATOTOBUTENIBHBIX YCTaHOBKAaX.
OcHOBHBIE  3aKOHOMEpPHOCTH  HMOHHOrOo oOmeHa. TexHosorus  KaTHOHMpoBaHUS.  Na-
KaTHOHUpoBaHue. H-kaTmoHupoBaHue. TeXHOJIOrMs HMOHUTHOTO (XMMHMYECKOr0) 0OEcCONMBaHUS
Boabl. Ilponeccsl mnocnenosarensHoro H-OH-nonupoBanusi Boabl. [IpuHIMNMAaIbHBIE CXEMBI
MOHUTHOTO 00€cCONMBaHMUs BOABI C OJHOW M HECKOJBKHMH CTyneHsMHU pazaenbHoro H-OH-
nonupoBanus. Ilpomnecc coBmectHoro H-OH-nonupoBanuss Boasl. Konctpykunuun OCI c
pereHeparnyell BHyTpH U BHE Kopityca (puibTpa. TeXHOJOrHsl BBIHOCHOW pereHepanuu. TexHoiaoruu
MPOTUBOTOYHOTO HOHHOTO 0OMeHa. CTOKM HOHOOOMEHHBIX YCTAaHOBOK.

3.2. MeMOpaHHBIE METOJIbI OYHCTKHU BOIBI

[Tpoueccel, mpoTekalmye B MEMOpPaHHBIX YCTaHOBKax. XapaKTEpUCTUKH MeMOpaH.
Hanodunbrpanms u oOpaTHBIE ocMoc. OnekTpoienoHu3anus. BubOpainuroHHoe MeMOpaHHOE
paszeneHue.

4. Yoanenue uz 600vl pacmeopumslx cad306

4.1. Y nanenue u3 BOAbl paCTBOPUMBIX T'a30B



[Tpouteccyt abcopOuuu U aecopOIuU ra3oB. TeXHONOTHUS Jea’paliil BOJBL. TeXHOJIOTHS
JIeKapOOHU3AIMKH BOABI. XUMHUYSCKHE METOMbI YIAJCHUS W3 BOJBI KOPPO3UOHHO-ArpECCUBHBIX

ra3oB

. Katanurndeckoe ynanenue Kucioposa.

3.3. Tembl NpaKTHYECKUX 3AHATHI

1. I3MeHeHrne HOHHOTO COCTaBa BOJIBI IO CTYIEHSAM IPU 00€CCOTUBAHIHI METOOM HOHHOTO
obMeHa;

2. BeIOOp XapaKTepHCTUK Hacoca-703aropa B cxeme H-kaTHOHMPOBaHUS IS IPUTOTOBJICHUS
pereHepaloHHOI0 pacTBOPA KUCIOTHI;

3. OueHka U pacueT TeXHOJIOTUYECKUX MoKa3aTeneil H-kaTHOHUTHOTO (GUIbTpa 10 JaHHBIM
9KCIUTyaTaluy;

4. Pacuet ycTaHoBKM Na-KaTHOHUPOBAHUS JUISI TOJITUTKH TEILUIOCETH;

5. Be16op Tunopa3smMepoB U KOJIMYECTBA OCBETIUTENbHBIX (PUIBTPOB;

6. ITokazarenu KayecTBa BOJbI IIOCIIE KOATYIISIMHA B OCBETIIUTEIE;

7. Iloka3arenu KayecTBa BOJbI IIOCIIE KOAryJISLUHU U U3BECTKOBAHUS B OCBETIIUTEIIE;

8. Br16op Tunopasmepa u KOJIMYeCTBa HOHUTHBIX (DMIIBTPOB TIO CTYIICHAM MIPH
o0eccolMBaHUU METOJIOM HOHHOTO 0OMeHa;

9. IIpon3BOAUTENLHOCTD BOJONIOATOTOBUTENBHON ycTaHOBKU Ha TOC;

10. [Toka3aTenu kauecTBa MPUPOIHBIX BOJ BOJBI U CIIOCOOBI BBIPaKEHUSI KOHLIEHTPALU;
11. Beibop oceTiurerns;

12. HeiTpanu3aimusi CTOUYHBIX BOJT 00€CCOMBAIOIICH.

3.4. Tembl 1a60paTOPHBIX padoT

1. IlpeaBaputensHast 00pab0TKa B OCBETIIMTEINE JJISl KOATYIISIIIMN ¥ M3BECTKOBAHMS,
2. DKcIuTyaTaluss OJHOKAMEPHOT0 OCBETIUTEIBHOIO (PHIIBTPA;

3. Ouncrka Boabl B Na-KaTHOHUTHOM (PUIIBTPE;

4. Ontumuzanus pabotel H-katnonutHoro puibTpa;

5. OnTumusanus paboThl LIETIOYKH HOHUTHBIX (PHIIBTPOB;

6. Ouuctka BoAbI B QUIBTPE CMEIIAHHOTO JEHCTBUS.

3.5 KoncyabTanuu

2.
3.
4

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

OO6cyxeHne MaTepualoB 1o Kedcam pazzaena "Beenenue. McnonszoBanue Boabl Ha TOC.
Tunel npupoaHBIX BOJI. TeXHOIOTHYECKHE TTOKA3aTEN KayecTBa BOIbI"

OO6cyxaeHne MatepuaioB o kelicam paszaena "lIpeaBapurenbHas OUUCTKa BOABI"
OO6cyxaenne MaTepraioB 1o keiicam pasjaena "ObecconuBanue”

OO6cyxaeHne MaTepuasoB Mo KelicaM pazzena Y naneHue U3 BoAbl paCTBOPUMBIX T'a30B"

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPEayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHBIE PE3YIbTATHI 00YUYEHUS 110

Howmep paznena
JUCHUTIIUHEI (B

O1eHOYHOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

Kongrl
JTUCIUILINHE COOTBETCTBUH C
WHJIUKaTOPOB
(B COOTBETCTBHHM C pazneisiom 1) n.3.1)
1]12]3]4
3HaTh:
OCHOBHBI€ [TOKA3aTEJIH, XapaKTEPU3YIOIINE TectupoBanune/Konuenrparuu; Mcnonas3oBanue Bosl Ha TOC
KaueCTBO BOJIbI U UX U3MEHEHHE MO CTYINECHIM -
a yi U-1nkcs + TectupoBanue/[Ipumecn u moxazaTenn KauecTBa MPUPOTHBIX
00pabOTKHU IPH MOATOTOBKE T00ABOYHOMN BOIBI BOX
OCHOBHBIC (DH3UKO-XUMHUIECKHE MTPOIIECCHI TecrupoBanne/Koarymnsus; Koarymsimusi 1 H3BECTKOBaHHCE;
IMOAroTOBKH 100aBouyHOM BoAwl Ha TOC, OcBeTrnuTenbHbIe PUIBTPHI
TEXHOJIOTHHU ¥ BUBI 000PYI0BaHMUS, W-1nx-3 L .
TectupoBanre/OCHOBEI HOHHOTO 00MeHa; O0opyToBaHUE
MIPUMEHsIEMbIE B BOJIOTIOJIOTOBKE B DHEPI€TUKE )
MOHHOTO 00OMeHa; TexXHOIOornu HOHHOTO OOMEeHa
YMerh:
MIPUHUMATh KOHKPETHBIE TEXHOJIOTUUECKUE TectupoBanre/MeMOpaHHBIE METOABI OYUCTKH BOJIBI;
pelueHus NpU NPOEKTHPOBAHUH H SKCILIyaTalluH | - -1 + |4 VY nanenue u3 Boasl pacTBOpeHHBbIX Ta30B; PI'P "Pacuer cxemsl
. -lnk-3 .
YCTaHOBOK MOJTOTOBKHU JOOaBOYHOM BOJBI HA MOJrOTOBKU J00aBOouUHOM Bojbl uig TOC", 3ammTa
TOC JlaGopaTopHBIX paboT
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. Koarymsimmst; Koarymsinus u n3sectkoBanue; OcBernurensbabie puinbTpsl (TectupoBanue)
2. Konnenrpanuu; Mcnons3oanue Boapl Ha TOC (TectupoBanue)
3. OcHoBbl HOHHOTO 00OMeHa; OOopymOBaHNE HOHHOTO 0OMeHa; TexXHOIOTHU HOHHOTO OOMEeHa
(TectupoBanue)
4. Ilpumecu u nokasarenau kauecTsa npupoHbix Boa (TectupoBanue)

dopwma peanuzanuu: CmemanHas Gopma
1. MemOpaHHbIE METO/IbI OUUCTKH BOJbL; Y JajIeHUE U3 BOJIbl paCTBOPEHHBIX ra3os; PI'P
"Pacuer cxembl MOATroTOBKH J100aBoYHOM BObI Jyist TOC", 3amura JlabopaTopHbIX padoT
(TectupoBanue)

BaHHLHO-peﬁTHHF OBasd CTPYKTYpa AUCHUIIMHBI ABJISACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp NeS)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocCHOBaHMU CEMECTPOBOM U 3K3aMEHALIMOHHOW COCTABIISIFOLIUX.

B auniom BeICTaBIISIETCS OLIEHKA 32 5 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIEe M JIEKTPOHHbIE U3AHUA:

1. [Tunbmukos, A. I1. Ourctka BoJasl METOIOM (QPHIBTPOBAHUS | Y4eOHOE MOCOOHUE MO AUCIIUIIIIIHE
"X UMHKO-TEXHOJIOTHYECKHE TTPOIIECCHI, almapaThl U PEKUMBI'" JIJIs1 BY30B 110 HAIIPaBJICHUIO
"Tenmosnepreruka" / A. I1. IlunpmukoB, Mock. sHepr. uH-T (MOU TVY) . — M. : U3x-80 MOU,
2004 . — 64 c. - ISBN 5-7046-1157-5

2. IIpenBapuTenbHas OUMCTKA BOABI B CXeMax BOJOMOATOTOBKH : YuebHOe mocobue mo
nucuurrHaM "Bogonoaroroska", " XuMHKO-TEXHOIOTUUECKHE MPOIECCHI, allllapaThl U PEXKUMBI",
no HampasieHuto "Temnosnepreruka” / A. B. bornosckuii, A. C. Konbuios, B. @. Oukos, u ap.,
Mock. suepr. uH-T (MOU TY) . — M. : U3n-Bo MDU, 2002 . — 79 c. - ISBN 5-7046-0864-7 .;

3. Crepman, JI. C. dusnyeckne U XuMHYECKUE METO bl 00paboTku Bojbl HA TOC : yueOHUK 1Jis
BY30B 110 cnieruaibHoCTH "Termnossie anekrpudeckue cranuuu" / JI. C. Ctepman, B. H.
[ToxpoBckwii . — M. : DHeproaromuzaat, 1991 . — 328 c. - ISBN 5-283-00041-9 ;

4. KonsuioB A.C. , JIaBeirun B.M. , OukoB B.®. - "Bomonoaroroska B sHepreTuxe",
MznarensctBo: "U3narensckuit jom MOU", Mocksa, 2016 - (310 c.)
http://e.lanbook.com/books/element.php?pl1_id=72208.
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5.2 JIuueH3M0HHOE 1 CBOOOIHO PacpocTPpaHsieMoe NPOrpaMMHoOe ofecreyeHme:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;

2. Maiing Buneoxongepenimm;

3. SmathStudio.

5.3 UnTepHeT-pecypcChl, BKJIOYAA NPodecCHoOHATIbHbIe 0a3bl JAHHBIX U HH(OPMAITUOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3a nanHbIX )KypHaJioB u3aareascTBa Elsevier - https://www.sciencedirect.com/

6. DJIeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. baza nannbix Scopus - http://www.scopus.com

9. HanmoHabHas JJ1eKTPOHHAs OudmoTeka - https://rusneb.ru/

10. 3BC "KoncyabTant cryaenra' - http://www.studentlibrary.ru/

11. ba3a nannbix u3nareancrsa Annual Reviews Science Collection -
https://www.annualreviews.org/

12. Kypuais! m3nareanctsa Cambridge University Press - https://www.cambridge.org/core
13. ’KypuaJwl Institute of Physics (IOP), Besqiuxoopuranus - https://iopscience.iop.org/

14. KypuaJjbl HayuHoro oomecrBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

15. IlaTtentHas 6a3a Orbit Intelligence kommanuu Questel - https://www.orbit.com/

16. XKypuaisl uzgaresancrBa Oxford University Press - https://academic.oup.com/journals/
17. ’Kypuaasl u3nareancrBa Wiley - https://onlinelibrary.wiley.com/

18. DaexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

19. IopTaa oTKPHITHIX AaHHBIX Poccuiickoii denepanuu - https://data.gov.ru

20. ba3a oTKpPBITBHIX JaHHBIX MUHHCTEPCTBA TPY/AAa M COUUATBbHOM 3amMThI PO -
https://rosmintrud.ru/opendata

21. ba3a OTKPBITHIX JaHHBIX NPO¢eCcCHOHATBHBIX CTaHAapTOB MHHUCTEPCTBA TPYAa H
conuaabHoi 3aumtbl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

22. ba3a OTKPBITHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHYECKOro pa3sutus PO -
http://www.economy.gov.ru

23. Ba3a oTKpBITHIX JaHHBbIX PocunmonuTopunra - http://www.fedsfm.ru/opendata

24. DeKTpOHHAsA OTKPbITAasA 0a3a naHHbIX "Polpred.com O630p CMH" -
https://www.polpred.com

25. UndopmannonHo-cnpaBoynas cucrema «Kogexe/Texakenmepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

26. HanmmonaabHbIH MOpPTAJ OHJIAIH 00yyenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
27. OpuumanbHblii caiiT @eaepabHOr0 areHTCTBA MO TEXHHYECKOMY PeryJIMpOBaHUIO U
MeTpoJiornu - http://protect.gost.ru/

28. OTkpbITast yHUBepcUTeTcKasi HHpopMmanuonHas cucrema «POCCHUS» -
https://uisrussia.msu.ru

29. OpununanbHblii caiiT MUHICTEPCTBA HAYKHU U BhIciiero oopasosanusi Poccuiickoii
®enepanum - https://minobrnauki.gov.ru

30. OpunuanbHblii caiit @egepabHOil CIy:KObI M0 HAA30PY B cepe 00pa3oBaHUs U HAYKH -
https://obrnadzor

31. ®enepanbublii moprana "Poccuiickoe odpaszoBanue' - http://www.edu.ru
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32. Uudopmuo - https://www.informio.ru/
33. AHO «Poccusi — cTpana Bo3mMoskHocTei» - https://rsv.ru/education/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomenieHust Homep aynuropun, OcHanenue
HaHMEHOBaHHe
Y4eOHbIC ayTUTOPUHU b-205, Yuebnas napTra, CTOJI MpernoaaBaTess, CTyI, 10CKa
JUTS1 IPOBEICHUS ayIUTOpUS MeJoBasi, MyJIbTUMEIUUHBINA TPOCKTOP, IKPaH,

JICKIIMOHHBIX 3aHATHH U
TCKYIICTO KOHTPOJIA

KOJIOHKH

Y4eOHble ayIUTOpUU
JUTSl IPOBEJICHUS
MPAKTUYECKUX 3aHSATUH,
KP u KII

B-411, Yuebnas
nabopaTopus
«BrraucnuTensHbIN
uentp TBT»

CTOJI MTPEMNOaBaTelIsl, CTOJI KOMIIBIOTEPHBIH,
CTyH, mKad ISt OACKIBI, KOMIBIOTEPHAS CETh
C BbIX0Z0M B UHTEpHET, MyJIbTUMETUMHBII
MIPOEKTOP, IKPaH, J0CKa MapKepHasi, TOCKa
MapKepHas epeIBHKHAs, KOMITBIOTEP
MIePCOHAJIbHBIN, KOHAUITMOHED

Y4eOHble ayIUTOpUU
JUTSL TIPOBEICHUS
1abopaTOPHBIX 3aHITHIA

B-411, YucOnas
naboparopus
«BpIuncnuTeabHbIM
uentp TBT»

CTOJI MPEMNOaBaTelIsl, CTOJ KOMIIBLIOTEPHBIH,
CTyJ, mKad U1t 04K, KOMIIBIOTEPHAS CETh
C BBIX0JIOM B MIHTEpHET, MyJIbTUMEIUITHBIN
MIPOEKTOP, IKPaH, JOCKa MapKepHasi, JOCKa
MapKepHas IepeIBHKHAs, KOMITBIOTED
MIEPCOHAIBHBIN, KOHTUITMOHED

Y4eOHbIe ayIUTOpUU

B-411, YucOnas

CTOJI IIpeIrioaaBaTeiid, CTOJI KOMHBIOTGpHBIﬁ,

JUISL IPOBEJICHUS nabopaTopus CTyJ, mKad U1t 04K, KOMIIBIOTEPHAS CETh
IIPOMEKYTOUHOU «BpIuncnuTeabHbIN C BbIXOJOM B IHTEpHET, MyIbTUMEUNHBII
arrecranuu uentp TBT» IIPOEKTOP, HKPaH, 10CKa MapKEepHasi, 10CKa
MapKepHasi epe/IBH>KHas, KOMIIBIOTED
MEPCOHAJIbHBINA, KOHAUIMOHED
ITomemenus nus HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSITEILHOU KomnbrorepHbIit MMACHEMEHHBIHN, BEIAJIKA JUUIS OJICK I,
paboTsI YUTaJbHBIN 3271 KOMIIBIOTEPHAs CETh C BBIXOJIOM B MIHTEpHeT,

KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIULIHOHED

TTomemenust misa

B-413/1, Kabuner

CTyJ, WKad JUIsi XpaHEHNUs. HHBEHTApsI, CTOJI

KOHCYJIbTUPOBaHUS COTPY/AHHUKOB Kag. NYCbMEHHBIN, XOJIOAUIIbHUK
HTOT"
ITomemenus s B-417, Ilomemenne Kpecio pabouee, paboyee MECTO COTPYIHHUKA,
XpaHEeHUs yueOHo- CTOJI, CTYJI, KA A5 JOKYMEHTOB, MKad A
000pyJI0BaHUS U BCIIOMOTaTEILHOTO XpaHEHUs! UHBEHTAps1, KOMIIbIOTEPHAsI CETh C

y4eOHOr0 MHBEHTAps

nepconana kag. "TOT"

BbIXOZI0M B MIHTEpHET, 10CKa MapKepHas,
MHOTO()YHKITHOHAJIBHBIN LIEHTpP, KOMITBIOTEP
NIePCOHAIBbHBIN, IPUHTEP, KOHIUIIMOHEP
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Bopomnoaroroska

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-5

Konnenrpanuu; UcnonszoBanue Boabl Ha TOC (TectupoBanue)

[Ipumecu u nokasaresu kauecTBa npupoaHbIx Boa (TectupoBanue)

Koarymsuus; Koarynsuus u uzBectkoBanue; Ocetrnurenbubie GpuibTpsl (TectupoBanue)
OcHoBBI HOHHOTO 00MeHa; O0opyA0BaHNE HOHHOTO 0OMeHa; TeXHOIornn HOHHOTO OOMeHa
(TectupoBanue)

MemOpaHHbIe METO/IbI OYMCTKH BOJIbI; Y JaJIEHHE U3 BOJBI pacTBOpEHHBIX ra3os; PI'P "Pacuer
CXEMBI MMOATOTOBKH J100aBouHOM BoAbI it TOC", 3amura JlabopaTopHbIX padboT
(TectupoBanue)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuummabl KM: L 2 3 4 S
paznena AT AER Henens 4 6 10 13 15
KM:
Beenenune. Ucnonb3zosanue Boasl Ha TOC. Tumnsl
1 MPUPOIHBIX BOJ. TEXHOIOTHYECKHE TTOKA3aTEeIIH
KauecTBa BOIbI
1.1 BBenenne. Ucnons3oBanue Boasl Ha TOC + +
1.2 TexHojlornuyecKre moKa3aTead KauecTBa BObI + +
1.3 Tunsl U XapaKTEPUCTUKH MIPUPOIHBIX BOJ + +
2 [IpenBapuTenbHas OUMCTKA BOBI
2.1 [IpenBapuTenbHas OUMCTKA BOJBI + +
3 O0ecconuBaHue
3.1 O6paboTka BOJIbI METOJIOM HOHHOTO OOMEHa + +
3.2 MeMOpaHHBIE METOABI OYHCTKH BOIBI +
4 VY nanenue u3 BOJbI paCTBOPUMBIX Ta30B
4.1 YV nanenue u3 BoJibl pACTBOPUMBIX T'a30B +

Bec KM, %: | 20 20 20 20 20

14



