MUHUCTEPCTBO HAVKH Y BBICIIIEI'O OBPA3OBAHUSI
POCCUMCKON GEEPAILN

DenepanbHOE TOCYAAPCTBEHHOE GIOKETHOE 00pa30BaTebHOE YIPEHICHIE
BbIcIIEro 06pa3oBaHus
«MarauToropckui rocyTapcTBeHHbI TeXHUIECKU yruBepcuTeT uM. I.1. HocoBay

VTBEPXJIAIO
Hupexrop UDuAC
C.. JIyxpsuoB

26.02.2020 .

PABOYAA ITPOT'PAMMA JUCHUAIIIIAHBLI (MOIY JIS)

OUSHKO - XHMHYECKHE OCHOBBI BOJOIIOAT OTOBKH

Hanpapenue noAroToBKH (Cre@anbHoCTh)
13.03.01 TemnosHepreTuka U TEIOTEXHUKA

HamnpasieHHOCTS (IpoGhWIb/ClIeNHanm3aIis) TPOrpaMMEbL
OneproobecieueH e NpenpasIThil

VpoBseHs BEICIIETO 00pa3oBaHys - GakamaBpuar

®opma 06ydeHust
3a04Hast

Wucruryr/ paxynsreT  MHCTHTYT SHEPreTHKU U ABTOMATH3HPOBAHHEIX CHCTEM
Kadenpa TemnoTeXHU4eCKuX ¥ SHEPreTHYECKUX CHCTEM

Kype 4

MaruauToropck
2020 rox



Pa6ouas mporpamma coctasnesa Ha ocHoBe @I'OC BO 1o HampaBlIeHHIO MOATOTOBKH
13.03.01 TemmosHepreTuka U TeIIOTeXHUKa (YpoBeHb Gakanaspuara) (mpuxa3 MuHOOpHAYKH
Poccun o1 28.02.2018 r. Ne 143)

Pabogas mporpaMma paccMoTpeHa M omoOpeHa Ha/ 3acemapuu  Kadempsl
TennorexHUUeCKUX B SHEPreTHIECKHX CHCTEM
11.02.2020, mpoTtoxoin Ne 4

3aB. xadenpeit '/ E.B. AranutoB

Pabouas mporpamma 0JoO6peHa METOIUIECKOM KOMUCCHEH I/ISHA(
26.02.2020 r. mpoToxoa Ne 5

Ipencenarens C.H. JlykpsHOB
Pabouas mporpamma cocTapieHa: W
cT. npenoxasareis kadeapst TuOC ,:;/: ~—  M.C. CokomnoBa
7

Penenzenr: ' 7
saM.HadanpHrKa [[OCT ITAO "MMK" , xaHz. TeXH.Ha) W B.H. Muxaiinosckuii




MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

YTBEPXIAIO
Hupexrop NOuUAC
C.W. JIykpsaHOB

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

OUIHKO-XUMHYECKHE OCHOBBI BOAOHIOAT'OTOBKH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
13.03.01 TermmosHepreTrka U TEIUIOTEXHUKA

HamnpasnenHnocTs (nmpoduias/criennanu3ans ) IporpaMMbl
OHeproobecneueHue npeaAnpusTui

YpoBeHs BrIcIIEro 00pa3oBaHus - 0aKajiaBpyuat

®opma oOyueHus
3a04Has

WNuctutyt/ pakynprer  MHCTUTYT Y)HEPreTUKH U aBTOMATU3UPOBAHHBIX CUCTEM
Kadenpa TennmoTeXxHNnYeCKuX U IHEPTETUUECKUX CUCTEM

Kypc 4

Maruuroropck
2020 ron



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 13.03.01 TemmosnepreTuka u TeruioTexHUKa (mpukaz MunoOpHayku Poccum ot
28.02.2018 r. Ne 143)

PabGouass mporpamMmma paccMOTpeHa ©  OAO0OpeHa Ha 3aceJaHuu  Kadeapbl
TennoTeXHNYeCKUX U SHEPTeTUICCKUX CUCTEM
, IpoTOKOJI Ne
3aB. kadenpoi E.b. AranutoB

PaGouas nporpamma ogobpena metoauueckoi komuccueid MOuAC
T. IPpOTOKOI No
IIpencenarens C.N. JIykbsiHOB

Paboyas mporpamMma cocraBiieHa:

Penensenrt:



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHuu Kapeapsl TerIoTeXHUYECKUX U SHEPTeTHYECKUX CUCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii E.b. AranuToB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rojly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTeTHICCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.B. AranuTos

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2023 - 2024
yueOHOM Tojly Ha 3aceaHuu Kapeapbl TerIoTeXHHYECKUX U SHEPTETHIYECKUX CHCTEM

[Ipotokom ot 20 . Ne
3aB. kadenpoii E.b. AranuTtoB

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 . Ne
3aB. kadeapoii E.b. AranuToB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanm3anuu B 2025 - 2026
y4eOHOM roay Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadenpoit E.b. AranutoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

IenssMu ocBOEHUS AMCHUIUIMHBL «DPU3UKO-XMMHUYECKHE OCHOBBI BOJOMOATOTOBKU
SIBIISTIOTCSI U3y4EHHE CHCTEM BOAONOJATOTOBKH HEPrOOOBEKTOB MPOMBIIIICHHBIX MPEATPHUITUH;
U3y4eHHE METOJI0B pacyeTa CUCTEM BOIONOJArOTOBKM HAa CTAAMAX IPOEKTHPOBAHUS; U3YyUEHUE
METOZOB TOJATOTOBKM JOOABOYHON M TOANUTOYHON BOJBI; M3yUYEHHE METOJOB 00pabOTKH
OXJIAXJAoUle BoAbl OOOPOTHBIX CHCTEM BOAOCHAOXKEHHUs; NpUOOpETEeHHE 3HaHUM 110
opraHu3ani U oOecrmeyeHuI0 TpeOyeMbIX BOJHO-XMMHYECKHUX PEKHMOB  OOBEKTOB
IPOMBIIIJICHHON TEIUIO9HEPreTUKH; HM3y4eHHE MEeTOJOB OOpaldOTKM BOABI Ul Ppa3IMUYHBIX
yCcIoBHHA  paboOTBl  TEIUIO3HEPreTHMYECKOro  OOOpYAOBaHHS;, HW3ydyeHHE OOIIUX  CXeM
TEXHOJIOTUYECKOr0 Ipolecca MpU NPUMEHEHUU Pa3IUYHBIX METOAOB OOpabOTKM BOABI AJIS
KOTEJbHBIX M TETJIOBBIX AIEKTPOCTAHLINH.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Jucuumnnuna Ou3nKo-XUMHYECKHE OCHOBBI BOJIONIOJITOTOBKY BXOJHUT B YaCTh Y4eOHOTO
wiaHa QOpMHPYEMYI0 YYaCTHHUKAaMH 00pa3oBaTeNbHBIX OTHOIIEHHWH 00pa3oBaTeIbHOM
IPOrPaMMBI.

Jnst  w3ydeHuss  IUCHMIUIMHBI ~ HEOOXOoAuMbl  3HaHWS  (YMEHHWs,  BJIQJICHUSA),
c(hOpMUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

I'mpporasonnHamuka

dusuka

Xumust

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUU TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILTUH/TIPAKTHK:

VcTOYHUKH ¥ CUCTEMBI TEIUIOCHAOKEHUS

TexHoMOrMYECKNE YHEPTOHOCUTEIIN TPEIPUATUN

TenoBbie 3NEKTPUUECKHUE CTAHIIMU

DHeprocOepeKeHHNE B TEIJIOIHEPTETHKE U TEIIOTEXHOJIOTHIX

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynbrate oOcCBOCHMsS AMCUMIUIMHBI (MOayisl) «DU3MKO-XUMHUYECKUE OCHOBBI
BOJIONIOATOTOBKU» 00Y4AIOIIUICS AOKEH 00J1aaTh CIEAYIOIUMHI KOMIIETEHIMSIMHU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[IK-1 CnocoOeH ydacTBOBaTh B OILIGHKE TEXHUYECKOTO COCTOSHUS, MOJAJIEPKaHUA H
BOCCTaHOBJIEHHUs pabOTOCHOCOOHOCTH TEIJIOMEXaHUYECKOro 00OpYJOBaHUS MPOMBILIIIEHHBIX
T3C

[1K-1.2 [IpoBoaUT ydeT M aHaIU3 TEXHUKO-DPKOHOMUYECKHX IOKa3zarenei paboTsl
TEIMJIOMEXaHUYECKOI'0 000PY10BaHMSI
IK-1.1 O1neHnBaeT ypoBeHb TEXHUUECKUX PELICHUH HAIIPaBJICHHbBIX Ha MOBBIILICHUE

3¢ pexTUBHOCTU PaOOTHI TETNIOMEXAHUYECKOTO 000PYAOBaHUS




4. CTpyKTypa, 00b€éM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KoHTakTHas padora — 10,7 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;
— BHeaynutopHas — 0,7 akaJ1. 4acoB
— caMocTosTenbHas pabora — 93,4 aka. 4yacos;

®dopma aTTecTallum - 3a4EeT C OLEHKOMN

AynutopHas ) =
KOHTaKTHas paborta E 3 dopma TEKyIIEero
g X Bu KOHTPOJIS
Paznen/ tema 2 (B axaj. uacax) E B A . p Kon
> 3 © | caMOCTOSITENbHOW | yCIIeBaeMOCTH U
JIACIMTUTHHBI N [ . | xommeTenun
Q9 & paboThI MIPOMEKYTOYHOM
na6. | npakr. | €8
Tlex. . 128 aTTecTaluuu
3aH. 3aH. | U &
1. Pazgen 1. UcrouHuku
3arps3HEHHUS MIApOBOJISTHOTO
tpakta TOC.
ITpopaboTka
JIEKIIMOHHOTO Hamnune
Marepuaia; KOHCIIEKTOB
L1 Texuonorueckue MIOJTOTOBKA K JIeKLHIiT; cada MK-1.1
IMOKa3aTeNn kauectBal 4 | 0,4 (0,3/0,311|0,4/0,411| 14 ’ )
BBITIOJTHEHHUIO oT4eTa 1o IK-1.2
BO/JIBL. N N
nabopatropHoOn nabopatopHon
paboThI. pabore.
[Ipunoxenue 1.
HWroro no pazneny 0,4 (0,3/0,311|0,4/0,41] 14
2. Pazpen 2. IlpeaBapurenbHas
ouKcTKa Bojbl Ha BITY.
IIpopaboTka
JIEKLIUOHHOT' O Hamune
Marepuana; KOHCIIEKTOB
MOJTOTOBKA K JeKIuH; craya
2.1 MeTompl OCaKIECHHUS: A L CA
BBIIIOJIHEHUTO OT4Y€eTa IO IIK-1.1,
KOaryJsiius, 0,5 (0,3/0,31110,4/0,41] 13 . .
nabopaTtopHOn naboparopHoi MK-1.2
W3BECTKOBaHHE.
paboTHI. pabote; mpoBepka
Pemenue BBINOJIHEHUS
KYpCOBO# paboTHI. | KypcoBOi#l paOOTHI.
[Tpunoxenue 1.
4
ITpopabotka
JIEKIUOHHOTO Hamaue
Marepuaia; KOHCIIEKTOB
MOJrOTOBKA K JIEKLMIT; cada
2.2 Ounctica or BI)I?'IOJ'[HCHI/IIO ogqu’a go K-1.1
B3BEIICHHBIX  MpUMeCeH 0,5 10,2/0,211{0,4/0,411| 13 . . S
naGopaTtopHOH nabopaTtopHoOi MK-1.2
METOJIOM (PHITETPOBAHHSI.
paboTHI. pabore; npoBepka
Pemenue BBITIOJTHEHHS
KypCOBOH pabOTEL. | KypcOBOM pabOTHI.
[punoxenue 1.
HWroro no pazneny 1 10,5/0,51(0,8/0,81| 26




3. Paznmen 3. O6paboTka BOJBI
METOJ]JAMH HOHHOTO OOMEHa.

IIpopaboTka
3.1 HonooOMeHHbIE JICKIIHOHHOTO Hamnuune
MaTrepuabl. Marepuana; KOHCIIEKTOB
Na-kaTnoHHpOBaHuE, 05 [0.2/0.21|0.4/0.4u1| 14 MOJTOTOBKA K JIEKIIMI; caada I1K-1.1,
H-xatnonuposanue, BBINIOJTHEHHUIO OTYeTa I10 IK-1.2
TEXHOJIOTHS, pereHepanus nabopatopHoOn nabopatopHon
(uIbTpPOB. paboThI. pabore.
4 [Ipunoxenue 1.
ITpopaboTka
3.2 AHHOHHPOBaHHE JICKIITMOHHOTO Hannune
BOJIBI. Oo6opynoBanue, Marepuana; KOHCIIEKTOB
TEXHOJIOTHYECKUE CXEMBI MOJATOTOBKA K JIEKIHH; caaya I1K-1.1,
05 [0,2/0,211/0,5/0,51| 13 A L, €1
YMSATYCHUSI i BBIIIOJHEHHIO OTYeTa 110 IIK-1.2
XHUMHYECKOTO nabopatopHoOn nabopatopHon
obecconuBaHusl. paboThL. paborte.
[Ipunoxenue 1.
Hroro no pasaeny 1 10,4/0,411(0,9/0,9M1| 27
4. Paznen 4. Y naneHue U3 BOJIbI
pacTBOPEHHBIX Ta30B.
IIpopaboTka
JIEKIMOHHOTO Hanuuue
MaTepuara, KOHCIIEKTOB
MOJTOTOBKA K KU q
41 Merom  ynanesms BSIZILIO?I:I)eH;m Heo;lqu’aclﬂiz ) IIK-1.1
pactBopeHnbix raszos wu3| 4 | 0,4 [0,2/0,211]0,5/0,51|10,35 . N )
BOJIBL nabopaTtopHOn nabopatopHoOn IIK-1.2
’ paboTHI. pabote; mpoBepka
IMpunoxenue 1. BBIIOJTHEHMS
Pemenne KypCOBOii pabOTHI.
KypCcOBOii pabOTHI.
HWroro no pazneny 0,4 10,2/0,21110,5/0,51] 10,35
5. Pazmen 5. bespeareHTHbIC
METOJbI IOArOTOBKM BOJLI B
cxemax BITY.
ITpopaboTka
JIEKIIHOHHOTO Hamnuue
Marepuaa; moi- KOHCITEKTOB
rOTOBKA K JEKIUi; clrada
51 Tepuuueckoe BBITTOJTHCHUIO o?qu’a go IMK-1.1
00€eCcCOMBaHNE BOIBI B 0,4 (0,2/0,21110,5/0,51] 11 . . )
nmabopaTopHOit nmabopatopHOit IK-1.2
HCTIAPUTEIISX. .
paboTHI. pabore; npoBepka
Pemenue BBIIIOJTHEHMS
4 KypCOBOH pabOTHL. | KypcOBOM pabOTHI.
[punoxenue 1.
IIpopaboTka
nei II?IOHHOI‘O Hamaune
5.2 MemOpaHHBIE METOJIbI Ma?e aa: KOHCITCKTOB MK-1.1
00paboTKH BOJIBI, 0,4 10,2/0,21110,5/0,51] 3 P i JICKIIMH; TIPOBEpKa )
N Pemrenne IIK-1.2
o0OpatHbIii ocMocC. . BBINOJIHEHUS
KypCOBOH pabOTEHI. .
KypCOBOii pabOTHI.
[Ipunoxenue 1.
Wroro no pazneny 0,8 10,4/0,41| 1/1U 14
6. Pasmen 6. OOpaborka
OXJIaK JAIOIIIEH BOJIBI
000pOTHBIX CHUCTEM




IIpopaboTka

6.1 Metoapl 00paboTKU JICKIIHOHHOTO Kg{fgggz];
OXALKAAOMEH  BOMBL Bl 4| g4 1090 5p1l0.4/0.4u| 2,05 | MATSPHII | o vik; mposepra | Lo+
000pOTHBIX cucreMax Perrenne BBIIOHCHIS IK-1.2
BOJOCHA0XKEHUSL. KypCOBOI pabOThI. .
Tpriosenue 1. KypCcOBOI pabOThI.
Htoro no pasaeny 0,4 (0,2/0,21110,4/0,411] 2,05
HUroro 3a cemectp 4 221 4/411 | 93,4 320
Wroro no aucuuiuvze 4 2/21 4/41 | 93,4 3a4eT C OLIEHKOU




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnis perieHus Npe1ycMOTPEHHBIX BUAOB y4eOHONH pabOThl MPU U3YYEHUU IUCLUIIINHBI
«DPU3NKO-XUMHUECKUE OCHOBBI BOJIOTIOATOTOBKM» B KaueCTBE OOpa30OBaTEIbHBIX TEXHOJOTUI
MCIOJIb3YIOTCS KaK TPaAULIMOHHBIE, TAK U MOAYJIBHO-KOMIIETCHTHOCTHBIE TEXHOJIOTHH.

LensiMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBIISTIOTCS:

* aKTUBM3UPOBAHNE MBIIUIEHUS 00y4aroIIuXcs;

* popMHpOBaHUE HHTEPECA K U3YIaEMOMY MaTepHay;

* pa3BUTHE UHTEJUIEKTA U TBOPUYECKHUX CIIOCOOHOCTEH 00yUaroIuXCsl.

JIeKIIMOHHBIN MaTepuai 3akperuisieTcs Ha JabopaTOpHBIX paboTax, rie MPUMEHSETCS
COBMECTHAsl JIeATENILHOCTh CTYJEHTOB B IpyIIe, HAlpaBJICHHas Ha pelleHue oOmeil 3agauu
IyTEM CJIO0XKEHHUS pPe3yJbTaTOB HHIUBUAYaJbHOW pabOTHl WieHOB rpymmbl. s pa3BuTHs u
COBEPILIEHCTBOBAHUSI ~ KOMMYHUKAaTHUBHBIX  CHOCOOHOCTEH  CTYJEHTOB  OpraHU3yKTCS
NPaKTUYECKHE 3aHATHA B BHJE JUCKYCCHH, aHAM3a PEAIbHBIX MPOOJIEMHBIX CUTYyallMid |
MEXIUCUUIUIMHAPHBIX CBA3€H M3 pa3-JIMYHbIX 00JacTell B KOHTEKCTE pellaeMOd 3a/layuu.
[Tepenaua HEOOXOAUMBIX TEOPETUUYECKUX 3HAHUHM M (OPMHUPOBAHME TMPEICTABICHUHN O KypCy
IPOUCXOJUT C IPUMEHEHHEM MyNbTUMenuiHOro oOopynoBaHus. Ha 3aHATHSAX BHeApsIOTCS
Takie HMH(OpPMALMOHHBIE TEXHOJOIMH, KaK HCIOJb30BaHUE AIEKTPOHHBIX M3AaHUN (UTEHUE
JEeKIHMHA C UCIOJIb30BaHUEM Claiii-lipe3eHTalMi, 3JIEKTPOHHO-TO Kypca JIEKUui, rpaguuecKkux
00BEKTOB, BHIEO- aymuo- wMartepuanoB (uepe3 HWMutepuer). CamocrositenbHas paboTa
CTUMYJIUPYET CTYJIEHTOB K CaMOCTOATENbHOM MpopaboTke TeM B Ipolecce Ha-IHCaHUs
pedeparoB, MOATOTOBKM K JUCKYCCHSIM, K KOHTPOJbHBIM pa0OTaM M TECTUPOBAHUIO. DTaIlbl
IIO3HABATEJIBHON JIEATEIbHOCTU CTYIAEHTOB IIPEAINOJIAraloT IIOCIEA0BAaTENIbHO ITOCTAHOBKY
UHTEpECYIOIIeH WX MPOOJIEMBI, BBIIBIKEHHUE THIIOTE3 NPU €€ PEUICHHUH, BBIPAKEHHUE PEIICHUS
TUIIOTE3bl HAYYHBIM SI3bIKOM, a TAK)KE€ peanu3auus NpoAyKTa B BUAE MMyOJIMYHOI'O BBICTYIJICHUS,
JOKJIaga Wi npe3eHTauuu. KoppekTUpoBKHM 0O0pa3oBaTeIbHOrO IIpolecca HPOXOJsaT ¢
UCIOJIb30BAaHUEM O00-paTHOW CBSI3M MEXAy MpernojaBaTeneM U OO0ydaloUMMHUCA Ha
KOHCYJIbTALUSX, a TAKXKE IIPU TEKYLIEM U IPOMEKYTOYHOM KOHTPOJIE.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. ®por, B.H. Bogomonroroeka: Yued. mis By3oB / ®por B.H., Ileppo A.I. M.:
Uzna-rensctBo ACB, 2015. 512 c¢. ISBN 978-5-93093-974-3 Tekcr : anekrponusiii // DBC
«KoHcynbTanT crynentay: [cait]. URL:

https://www.studentlibrary.ru/book/ISBN9785930939743.html

Pexum nocryna: nmo noamucke.

2. IlepBoB, A.I'. TeXHOJIOTUHM OYKCTKHU MPUPOAHBIX BOJ: YueOHoe n3nanue / [lepBos A.T.
M.: UznarensctBo ACB, 2016. 600 c. ISBN 978-5-4323-0149-9 Tekcr: snexrponnsiii // DBC
«Koncynberant crynentay: [cait]. URL:

https://www.studentlibrary.ru/book/ISBN9785432301499.html

Pexxum noctyna: 1mo moanucke.

0) lonoJiHMTE ILHASA JIUTEpaTypa:
1. TonmaueBa, B.®. ®u3UK0-XUMHYECKHE CIIOCOOBI BOIONOATOTOBKH: KOHCIIEKT JIEKIIMH:
yueOHoe mocobue / B.®. Tonmauesa. Maruutoropck: MI'TY, 2013. 1 anekTpoH.


https://www.studentlibrary.ru/book/ISBN9785930939743.html
https://www.studentlibrary.ru/book/ISBN9785432301499.html

ont. guck (CD-ROM). 3arn. ¢ Tuty:n. skpana. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=922.pdf&show=dcatalogues/
1/1118918/922.pdf&view=true

Makpoo6bekT. Tekct: anekTpoHHbIi. CBeneHus nocTymHbl Takxke Ha CD-ROM.

2. TI'puropreBa, JI.C. ®usmko-xMMHyecKass OIICHKAa KauecTBa W BOJOMOATOTOBKA
npupoaabix Boj / I'puropsesa JI.C. M.: U3aarensctBo ACB, 2011. 152 ¢. ISBN 978-5-93093-802
Tekcrt: anektponnsbiii // DBC «KoHcyabTanT cTyaeHTay: [cait]. - URL:

https://www.studentlibrary.ru/book/ISBN978593093802.html

Pexxum nocryna : 1o moanucke.

B) MeTonuyeckue ykazaHusi:

1. ToamaueBa, B.®. ®u3nKo-XUMHUYECKHE CIIOCOOLI BOAOMOATOTOBKH: METOIUYCCKHUE
yKa3a-HHUsl Ui CTY[ACHTOB IO IMOJArOTOBKE K MpakThuyeckuMm paboram / B.®D. Tommauesa.
Maruutoropck: MI'TVY, 2013. 1 sanextpoH. onT. auck (CD-ROM). 3aru. ¢ tutya. sxpana. URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1534.pdf&show=dcatalogues
[1/1124300/1534.pdf&view=true

(mata obpamenus: 1.09.2020). MakpooOwbekT. Tekcr: anekTpoHHbIH. CBeacHUS
noctymHbl Takke Ha CD-ROM.

2. Cokonosa, M.C. Onpenenenue rmokaszareneil KauecTBa BOAbl: METOJIMYECKUE YKa3aHUS
K jabopaTopHoil paboTe mo mucHumuinHe «DOU3NKO-XUMHUYECKHE OCHOBBI BOJIOTIOJTOTOBKUY. —
Mar-nutoropck: M3a-Bo Maruutoropck. roc. Texs. yu-ta uM. [.11. Hocona, 2019. — 17 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne orosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Windows 7

Professional (st 11-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

7Zip CBOOOJIHO  PacHpoOCTpaHsIEMOe OECCPOUHO
MS Windows 10

Professional (s |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

FAR Manager CBOOOIHO  PacIpoCTpaHsIeMOe OeccpoyuHO
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 O6eccpouHo
Professional

Linux Calculate CBOOOJTHO  pacpOCTPaHIEMOE 0ecCpovHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa
HanmonansHast nH(OPMaIMOHHO-aHATUTHYECKAs URL:
cucteMa — Poccuiickuii  WMHAEKC  HAYYHOTO h TR . .
ttps://elibrary.ru/project_risc.as
nutupoBanus (PHILL) P y-TUprojJect_ P

OnexkTpoHHas 0a3a mnepuoauveckux u3gaHuii East
View Information Services, OO0 «M1BUC»
ITouckoBas cucrema Axamemust Google (Google
Scholar)

https://dlib.eastview.com/

URL.: https://scholar.google.ru/



https://magtu.informsystema.ru/uploader/fileUpload?name=922.pdf&show=dcatalogues/1/1118918/922.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=922.pdf&show=dcatalogues/1/1118918/922.pdf&view=true
https://www.studentlibrary.ru/book/ISBN978593093802.html
https://magtu.informsystema.ru/uploader/fileUpload?name=1534.pdf&show=dcatalogues/1/1124300/1534.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1534.pdf&show=dcatalogues/1/1124300/1534.pdf&view=true

Nudopmanmonnas cuctema - EnuHoe OKHO
JIOCTYIIa K HH(GOPMAIMOHHBIM pecypcam
Poccuiickass T'ocynmapcTtBeHHast —OuOnIHMOTEKA.

URL.: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

Karanoru

JJIeKTPOHHbIE pecypert Oubmotekn MITY mm. http://magtu.ru:8085/marcweb2/Default.asp
I".1. HocoBa

YHuBepcuterckass WHPOPMAIIMOHHAS CHCTEMa T .

POCCIIS https://uisrussia.msu.ru

MexnyHaponHas HayKOMETpHUYECKas

pedeparuBHas u nojHoTekcToBas 0asza manubix |http://webofscience.com
Hayunbix n3ganuii «Web of sciencey
MexnyHapoaHas pedeparuBHas u
MIOJTHOTEKCTOBAasl _ clipaBovHas 0a3za JTaHHBIX
MexayHapoiHas 0a3a  TOJIHOTEKCTOBBIX
JKypHaAJIOB Springer Journals
MexayHapoiHas KOJITCKITHSI HaYYHBIX
POTOKOJIOB 110 PAa3JIMYHBIM OTPACisiM 3HAHHN
MexnyHapoaHas 0a3a HayyHbIX MaTepUajoB B
o0nact  (HhU3MYECKMX HAyK W WH)XUHUPUHTA
MexayHapoaHas 6a3a ClipaBOYHBIX U3JIAHHI IO
BCEM oTpacisM 3Hanuii SpringerReference
MexnayHapoaHas pedepartuBHas 0a3a JaHHBIX
10 YUCTOM W TPUKJIAJHOW  MaTeMaTHKE
MexnyHaponHas pedeparuBHas u
HOJIHOTEKCTOBAs  chpaBouHas 0Oa3za mauubix|https://www.nature.com/siteindex
Hay4yHbIX u3ganuii «Springer Naturey
ApxuB HaydHbIX >XypHaioB «HanuoHanbHbIN
3IIEKTPOHHO-MH(BOPMAIMOHHBIA  KoHIopuuyM» |https://archive.neicon.ru/xmlui/
(HIT HOUKOH)
QdenepanbHOE TOCYAAPCTBEHHOE OIOKETHOE
yupexIeHne «DenepanbHbIA uncruryt|URL: http://www1.fips.ru/
MPOMBIIIICHHOW COOCTBEHHOCTH))
9 MaTepuaJIbHO-TeXHHYeCKOe 00ecnedeHue TUCIIUTNIHHBI (MOTYJIs1)

http://scopus.com

http://link.springer.com/

http://www.springerprotocols.com/

http://materials.springer.com/

http://www.springer.com/references

http://zbmath.org/

MaTepI/IaJ'II)HO-TCXHI/ILIeCKOG obecrieuenne JUCHUITIIIMHBI BKIIFOYACT:

Y4yeOHnle AyAUTOPUN OJId MPOBEACHUA 3aHATHI JICKITMOHHOI'O THIIA. MYHBTHMGHHﬁHBIC
CpeZCTBa XpaHEHUsl, Iepelaul U IpeACTaBIeHUs HH(OPMAIIHH.

VYueOHasi ayTuTOpHUs [T TPOBEACHUS 1abopaTopHbIX padoT ( Jaboparopusi TOIUIMBA U
XMMBOJIONIOJITOTOBKH): KOMIUIEKC J1a0OpaTOPHBIX YCTAaHOBOK IO H3YYEHHIO CBOICTB BOJIBI;
KOMIUIEKC J1a0OpaTOpPHBIX YCTAHOBOK MO HM3YUYCHHIO (PU3WYECKMX M XUMHYECKHUX CBOMCTB
BEIIIECTB; BBITSKHOMU 1IKa(; eYb; BECHI JIEKTPOHHBIE, MUKPOCKOII.

VY4eOHble ayauTOpUM JUIsl TPOBEAEHUS MPAKTUUYECKUX 3aHSITUN, TPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJBTAllUH, TEKYIIEro KOHTPOJS M MPOMEXYTOUHOM aTTecTaluu: J10cKa,
MeEJL.

VY4eOHble ayTUTOPUU ISl BHIMOJIHEHHS] KYpCOBOTO NMPOEKTUPOBAHMS, MOMEICHHsS IS
CaMOCTOATEIILHOM PabOThI 00YUAIOIINXCS: TIEPCOHANBHBIE KoMIbIoTephl ¢ maketom MS Office,
BBIX0JIOM B IHTEpHET U ¢ 1OCTYIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEIY
YHHUBEPCHTETA.

[Tomemenne Ui  XpaHeHMS M NPO(PUIAKTHYECKOTO OOCITYKMBAaHUS Y4eOHOTO
000py/0BaHus: CTeIIaXH, celdbl s XpaHeHUs! y4eOHOro o0opyn0BaHusl, UHCTPYMEHTHI st
peMoHTa 1abopaTOPHOTro 000PYIOBAHHUS.






[Tpunoxenuel
Y4eOHO-MeTOANYEeCKOe o0ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

CamocTtosTenpHas padoTa CTUMYJIHPYET CTYIEHTOB K IPOPa0OTKe TeM B MPOIECCE MOATOTOBKH K
71a00PaTOPHBIM U NMPAKTUYECKUM 3aHATUSAM U OCYIECTBIISIETCS:

® BO BpeMs ayJIUTOPHBIX MPAKTUUECKUX 3aHATHH;

® 1107 KOHTPOJIEM IpernoiaBareisi B popme MIaHOBBIX KOHCYJIBTALUN, TBOPUESCKHIX

KOHTAaKTOB.
OueHoYHbBIE CpeACTBA I TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH, TPOMEKYTOUHOM aTTECTAL[UH 110
UTOTaM YCBOCHUS TUCHUTUIMHBI BKIIOYAIOT B CEOs:
® TECTHI JUIsl CAMOIIPOBEPKHY;

Hepeqenb BOITPOCOB JJIA TECTUPOBAHUA H TEKYHIEIr0 KOHTPOJIA

1 IIponecc NOArOTOBKHU TENJIOHOCHTEJSA Y HCTOUYHUKA TEIJIOThI COCTOUT M3
TpeX I0cJe10BaTeIbHbIX ONlepALMii:
A 1) MexaHWYeCKast OYMCTKA; 2) nea’parusi;  3) M3BECTKOBAHUE
B 1) MeTo/ OCaXKIeHUS; 2) OCBETJICHUE; 3) neaspanus
C 1) MexaHn4eCcKast OYNCTKA; 2) XUMUUeckas oOpaboTka; 3) meadparus
D 1) moanuTka; 2) nepuoanydecKast mpoIyBKa; 3) neaspanus
2 YaaneHue ra3oB U3 NUTATEJIbHON WM NOANUTOYHON BObI HA3LIBAIOT:
A HecopOuueii
B Jeaspanuen
C JlexapOonu3zaruei
D Juccoumanuei
3 BesimuMHA NOANMTKY 3aKPBITHIX CHCTEM TeIJIOCHA0KeHNs] IPMHUMAeTCs
paBHOIi:
A 0,25 % B yac oT 00beMa BOJBI B CUCTEME TEIJIOCHAOKEHUS
B 0,25 % B yac oT 0ObeMa BOJIbI B KOTJIOArperarax
C 0,25 % B yac ot 06beMa J1ea’dpaTopHOTo Oaka
D 0,75 % B yac oT 06beMa BO/IbI B TPYOOIPOBOJAX
4 IIpu kakoMm 3Hayenun pH npoucxoauT cMeHa OKpacKku HHAuMKaTopa O@P
(penosprasienna), npu onpenejseHun mea049HocTH BoAbI Id no OD:
A npu pH ~ 4,0
B npu pH ~ 5,5
C npu pH ~ 7,0
D npu pH ~ 83
5 IIpn xaxom 3Havenun pH npouncxoant cMeHa okpacku nagukaropa MO
(MeTHJI0paHK), IPH oNpeAeIeHUH ejJ04HocTH Boabl LM mo MO:
A npu pH ~ 4,0
B mpu pH ~ 55
C npu pH ~ 7,0
D npu pH ~ 873
6 7KecTKOCTBI0 BObI HA3bIBAIOT:
CymmapHoe konndecTBo cojepskamuxces B Boge noHos OH - u HCO3 -,
BBIPAKEHHOE B MIJLTUTPAMM-3KBHUBAJICHTaX B KUJIOTPAMMe WIJIH JTUTPE




+ +
CyMMapHO€e KOJIMYECTBO coJiepKaluxcsa B Boge katnoHoB H™ u Na ',
BLIpa)KeHHOC B MI/IJIJII/IFpaMM-BKBI/IBaHeHTaX B KI/IJIOFpaMMC Nniin JII/ITpe

2+ 2+
CYMMapHOC KOJIMYCCTBO COACPKAIIUXCA B BOJAC KATHOHOB Ca" m Mg )
BBIPAXKCHHOC B MUJIJIMTPAMM-OKBUBAJICHTAX B KUJIOI'PAMMC WJIN JIMTPC

W)

+ -
CYMMapHOC KOJIMYCCTBO COACPKAIMXCA B BOJIC HOHOB H u OH ,» BBIPAJKCHHOC B
MUJUIMT'PAMM-3KBUBAJICHTAX B KWJIOIpaMMC HUJIN JIUTPC

BpeMeHHOﬁ KECTKOCTHIO HA3bIBAIOT

Kapb6oHaTHy10 %KECTKOCTb

HekapboHaTHYIO )KECTKOCTb

CynbdaTHyI0 KECTKOCTh

oQ|w| >~

KaJ'IBI_[I/IeBYIO KCECTKOCTb

oo

Hpouecc onpeacJeHusd KECTKOCTH BOAbI 3AKII0YA€TCHA

>

B nocrenennom no6aBiiennu kK orMepeHHou nopiuu Boasl 0,1 H. wiu 0,01 H.
pactBopa NaCl

B nocrenennom go6aBieHun kK otMepeHHo# nopiuu Boasl 0,1 H. wim 0,01 H.
pacTBopa aMMHaYHO-OyhepHOH cMecH

B nocrenennom no6aBieHnn K otMepeHHo# nopuuu Boasl 0,1  H. uiaum 0,01 H.
pactBopa TpuiioHa b

B nocrenennom go6aBineHun k otMepeHHo# nopiuu Boasl 0,1 H. wim 0,01 H.
pacTBopa KHCIOTHI

Hpouecc onpeacjJcHus eJ0IHOCTH BOAbI 3aKJITI0OYA€CTCH. ..

B nocrenennom go6aBieHun k otMepeHHo# nopiuu Boas! 0,1 H. wim 0,01 H.
pactBopa NaCl

B nocrenennom go6aBineHun k orMepeHHo# nopiuu Boasl 0,1 H. wim 0,01 H.
pacTBOopa aMMHaYHO-Oy(hepHOH cMecH

B nocrenennom no6asiennu k orMepenHou nopuuu Bojbl 0,1 H. unu 0,01 H.
pacTBopa TpuioHa b

B nocrenennom nob6asiennu k orMepeHHou nopimu Bojbl 0,1 H. umum 0,01 H.
pacTBOpa KHUCJIOTHI

Yto He MCIOJIB3yeTC B Ka4YecTBe KoaryJasiHTa B ocserureae BTHU?

Al>(SO4)s

NaCl

Ca(OH),

olo(m|>|s

FeSO,

-

1

HN3BecTkOBaHHE BOABI NPUMEHSAIOT B CJIy4YasXx:

Korz[a H6‘06XOI[I/IMO CHHU3HUTH LIEIOYHOCTh UCXOTHOM BOJIBI

Korga He00X0IMMO yBEIMUUTD METOYHOCTh UCXOIHOM BOJIBI

Korz[a HeO6XOI[I/IMO CHHU3UTH HeKap6OHaTHYIO ’KECTKOCTb MCXOHOM BOIBI

oO|w >

KOTI[E[ HCO6XOI(I/IMO YBCJIUYNUTH I(ap6OHaTHyIO JKECTKOCTh MCXOIHOM BOOBI

-

2

Na—KaTHOHMTOBbIE PUIBTPHI CIYHkKAT:

Jlns dunpTpanyy Boabl uepe3 HOHbI HaTPHs

I[J'I}I YMATYCHUSA BOJABI ITYTEM KaTUOHHOI'O oOMeHa

st pactBopenust NaCl B ciioe kKaTHOHHUTA

oQ|FH | >

Jlns mpoyieHust cpoka iy O0bl KOTJIOarperatoB

‘ IIpouecc HATPUI-KATHOHMPOBAHMS B KOTEJIbHBIX HCIOJIb3YETCH




A Jlnst ynanenus u3 BoJbl KaTHOHOB Na +

B Jlns ynanenus u3 Bojbl pacTBOpeHHBbIX razoB CO»

C Hnst ynanenus u3 Bogasl nonoB OH- u HCO3-

D Jnst ynanenus u3 BOJIbl KATHOHOB Ca”™ nu Mg2+

14 YUTo ncnosib3yercs B KavyecTBe peareHTa JJisi IPUroToBJIeHus
pereHepanoHHOro pactBopa aJjsi Na-KaTHOHMTOBOro (hujabTpa?

A NaOH

B NaCl

C NasPO, - 12 H,O

D Na,COs3

15 TexHosornyeckuii HMKJI Na-KaTHOHUTOBOIO (PMJILTPA COCTOUT H3...

A OwibTpaIyy, pereHepamnnuu, OTMBIBKH (PUIBTPa OT MIPOAYKTOB PEreHEPAIINH,
B3PBIXJICHUS

B Ckopoctu (puinbTpanuu, pereHepayy, OTMBIBKH (PUIBTPa OT MPOAYKTOB
pereHepalyu, ¥ CHOBa CKOPOCTH (PHIIbTPAINH

C YMsArdeHus, B3phIXJICHHS KATHOHUTA, PETeHEPAIH, OTMBIBKH (PHIIBTpa OT
MIPOJIYKTOB PEr€Hepalliy, 1 CHOBA YMSTUEHUS

D B3peixiienus, pereHepalyu, OTMBIBKH (QHIBTPA OT MPOAYKTOB pereHepaIuu, u
CHOBA B3PbIXJICHUS

16 YXxyauenne ruipoAMHAMHYECKON XapaKTePUCTUKHU CJIOSI KATHOHUTA
00YCJIOBJINBAET

A CHIKeHne cKopocTy GUIbTpaluu

B CHIDKEHHUE BBICOTHI 3arPy3KH KATHOHUTA B (PHIIBTP

C Cumxkenne crenenn ucnoib3oBanus JJOE (mnnaMuyueckoir 0OMEHHOM €MKOCTH)

D CHIKEHHE YAeNbHOT0 pacxojia BoJIbl yepe3 GpuibTp

17 Hau6os1ee 3k0OHOMUYHBIN TEMIIEPATYPHBIN PesKUM Pad0oThl HCTOYHUKA
TEeIJIOThl 110 PACX0y TEIUVIOHOCHTE/ISl HA MOANMTKY TelJ0CeTH

A 95/70

B 105/70

C 130/70

D 150/70

18 TemmnepaTypa Boabl 0CJIe XUMBOJA00YMCTKH, HA BXO0/Ie B 1€a3PaTop
A0JKHA OBITh

A ~50°C

B ~55°C

C ~60°C

D ~65°C

19 O01mas KecTKOCTh BOJbI JIs1 KOTJIOB C €CTECTBEHHON LIMPKYJIsiUel He
JA0JIKHA TNPeBbIATH

A 1 MKT-3KB/KT

B 10 MKT-9KB/KT

C 100 MKr-3KB/KT

D 1 Mr-sKB/KT

20 3nauenne pH BoabI V11 KOTJIOB € €CTECTBEHHON WUPKYJISIIAEH He JOKHO

MPEBLINIATD




A pH=5,5 + 0,1

B pH=70 + 0,1

C pH=8,3 + 0,1

D pH=9,1 + 0,1

21 ConepixaHue pacTBOPEHHOI0 KHCJIOPO/ia B BoJIe MOCJIe 1earpaTopa st
KOTJIOB ¢ €CTeCTBEHHOW IUPKYJISIIIAEH He J0JKHO MPEeBbIIIATh

A 0,1 MKr/kr

B 1,0 MKI/KT

C 10,0 MKr/Kkr

D 100 MKr/kr

29 3nauenue pH BoaBI 11 MOANUTKY TEIIOBBIX ceTeil MPH 3aKPbITOM
cucTeMe TerJ10CHAOKeHUsI

A pH=5,5 + 0,1

B pH=70 + 0,1

C pH=8,3 + 0,1

D pH=9,0 + 0,1

™=

POONO U AW

27.
28.
29.
30.
31.

0.
. @unbTpyIOIME MaTepUalbl OCBETIUTENbHBIX (UIBTPOB.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Ilepeyennb BONPOCOB /1/Isl MOATOTOBKH K 324€Ty C OLEHKOI

McTOYHUKHY U XapaKTEpUCTUKA 3arpsi3HEHUI mapoBosHoro tpakra TOC.
OcHOBHBIE TPEOOBaHMS K KQUECTBY ITUTATEILHOW BOJIBI MAPOBBIX KOTIOB U IMOANUTOYHON
BOJIbI TEIIOBBIX CETEH.

Knaccugukaius u xapakTepucTuKa mpuMecei pUpOIHBIX BOI.
TexHonornueckne nNoKa3aTesld KauecTBa BOBI.

TexHonornyeckrue cXembl NpeaBapUTEIbHON OUUCTKU BOJBI.
DU3NKO-XUMHUYECKNE OCHOBBI KOAryJIsiIuU BOJBI.

M3BecTKOBaHME BOJIBI.

Marne3uaibHoe 00€CKPEMHUBAHHUE BOJIBI.

KoHcTpyknn ocBeTIUTENEH.

OU3NKO-XMMUYECKHE OCHOBBI (PMIIBTPOBaHMS B (PMIIBTPAX HACBITHOTO THUIIA.

Knaccudukanus u KOHCTPYKIIMH OCBETIUTEIBHBIX (PUIBTPOB.
TexHonorust OCBETJIEHNS BO/IbI B QUIIbTPAX.
HMoHooOMeHHBIE MaTepHalbl, CTPOEHHE, CTPYKTYpa.
TexHomornYecKre CBOMCTBA MOHOOOMEHHBIX MAaTEPHAIIOB.
OU3NKO-XUMHUYECKHNE OCHOBBI HOHHOTO OOMEHa.
Texnonorust Na-kaTHOHHUPOBAHUS BOJIBI.

Pereneparus Na-kaTHOHUTHBIX (HIIBTPOB.
JByxcryneHuaTtoe Na-KaTHOHUPOBAHUE BOJIBI.
TexHonorust H-kaTHOHUPOBAHUS BOJIBL.

Perenepanus H-kaTHOHUTHBIX (PUIBTPOB.
AHHMOHHUPOBAHUE BOBI.

KoHcTpyKIny 1 sKCITyaTamnus HOHUTHBIX (QUITBTPOB.
Cxema mapamnensaoro H-Na-katnonupoBanus.

Cxema nocnenoBarensHoro H-Na-katnonupoBanus.
Cxema nocienoBatenbHoro H-Na-kaTnoHupoBaHus C «TOJ0HOIMY pereHepanueit
H-xaTnoHUTHBIX QPUIBTPOB.

CxeMbl XUMHUYECKOTO 00€CCOIMBAaHUS BOIBI.
TeopeTnyeckre OCHOBBI TEPMUYECKOM JIea’parinu.
KoHCTpyKIIMM TEPMUYECKUX 1€a3PATOPOB.
JexapOoHu3anus BOJIbI.

XUMHUYECKUE METO/IbI YIAJICHHUS Ta30B U3 BOJBI.




32.

33.
34.
35.
36.
37.
38.
39.
40.

41.
42.

Tepmuueckoe obecconuBanue Bobsl. CxeMa OJJHOCTYNEHYATON HCIIapUTEIbHOM
YCTQHOBKH.

Cxema MHOTrOCTYIEHYaTOW NCIIApUTEIbHOW YCTaHOBKH.

KoncTpykuuu ucnapureneit (KMIALIEro TUIIA, MTHOBEHHOTO BCKUITAHUS).
[TpuunHbI 3arpsi3HEHUS Tapa U CIOCOOBI YMEHBIICHHUS 3arps3HEHHS.
®dusnyeckue METo bl YMEHBIIEHUS HAKUIIE0OPa30BaHUs B UCIIAPUTEIISAX.
XUMHYECKUE METO/Ibl YMEHBIIICHUSI HAKUIIE00pa30BaHUS B UCTIAPUTEIISX.
DU3NKO-XMMUYECKHE METO/Ibl YMEHBIIEHHS HAaKUIIe0Opa30BaHUs B UCIIAPUTEIISIX.
O6paboTtka oxnaxkaaromeil Boasl. PekapOoHu3arms.

Mertonbl yMeHbIIEHUS OMOJIOTMYECKUX OTJIOKEHHUH Ha IOBEPXHOCTAX TEMJI00OMEHHUKOB
U TpyOOIIPOBOJIOB.

MeMOpaHHbIE METOABI 00PaOOTKH BOIBI.

CymHocTh MeT0/1a 00paTHOTO 0OCMOCa M €T0 IPUMEHEHHE.



[Tpunoxenue 2
7 OneHOYHbBIE CPeICTBA MPOBEAEeHNSI MPOMEKYTOYHOM aTTeCTAIUN

a) [Inanupyembie pe3yabTaThl 00yUEHUS U OLIEHOYHBIC CPEJICTBA JJIs TPOBEICHUS POMEKYTOUHOM aTTECTAIIUHN:

Koo Hnouxamop
UHOUKAMOP docmudicenust Oyenounvle cpedcmsa
a KOMNnemeHyuu
IK-1 — Cnoco0eH y4acTBOBaTh B OIlEHKE TEXHHYECKOI0 COCTOSIHWS, MOMAePKAaHUS W BOCCTAHOBJICHHSI PA0OTOCMOCOOHOCTH TEMJIOMEXaHHYECKOTO

000opynoBaHus NpoMbilLIeHHbIX TIC

IK-1.1 OueHuBaeT  ypoBEHb IIpumenenue KOMNIEKCHBIX MEMOOO08 PeuleHUs IKOIOSULECKUX 3A0aH.
TEXHUYECKUX Hanpumep, mpousBectu tepmuueckoe obecconuBanue Bojsl: 200-300 M BOABI MOJIBEPTHYTH Ha J1aOOpATOPHOM
pelieHui MCrapuTeIbHON ycTaHOBKe (pHC. 3) TepMuueckoMy obecconuBanuto. Juctumiar codbpats B cOopHuk. B quctuisite
HaIpPaBIEHHBIX Ha |OTIPEAETUTH )KECTKOCTh U COJIECOIepPIKaHuUE.
MOBBILICHHE
s dexTuBHOCTH
paboTsl
TEIIOMEXaHUYECKOTO
000pyI0BaHUS
Puc. 3. Cxema nabopaTopHOi UCIApUTENBHON YCTAHOBKHU:
1 - konba ¢ ucXoAHOM BOMIOM; 2 - XOIOAUIBHUK; 3 - COOPHUK AUCTUILIATA
I1K-1.2 [IpoBogur yuer wu OKkcnepumenmanvHoe onpedenienue noxazamenell Kauecmea 600bl HA 1AO0OPAMOPHbIX YCMAHOBKAX.
aHanu3 [lepen HayaioM MpoBeaeHUs Ja00OPATOPHBIX padOT 00yUarOIIKEcs MOIYYa0T UCCIEYEMYIO BOAY U ONPEAETSIOT ee

TEXHUKO-D)KOHOMHUYECK
nx TOKa3aTeseH
paboThI
TEIJIOMEXaHUYCCKOI O

o0opymoBaHus

MpO3pavyHOCTh M COJACPIKAHUC B3BCHICHHBIX BCHICCTB. 3arem OT(i)I/IJ'II)TpOBBIBaIOT qaCcTb BOJABI U B (1)I/IJ'II)TpaTe
ONpEACISAIOT IIEI0YHOCTh (KHCIOTHOCTh), JKECTKOCThb, COJIEpP’KaHUE XJIOPHUIIOB, OKHUCISIEMOCTb, CTaOWUIIbHOCTB,
coJiecoiepKaHue, Haiauuue B Boje xene3a, 0, u CO,.

[Tocne mpoBeeHHs TUX aHATU30B UCCIEAYEMYIO BOJIY MOABEPTa0OT CIECAYIONINM BHIaM 00pabOTKu:

° HN3BECTKOBAHUIO,

L KoaryJjsnuu,




Koo
UHOUKAMOop
a

Hnouxamop
00CMUdICEeHUS
KOMRemeHyuu

Oyenounvie cpedcmasa

TEPMHYECKOMY Ta30y1aJICHHIO;
TEPMHUYECKOMY 00€CCONMBAHUIO;
H*, Na'-katmonuposanmuio.

[locne kaxaoro Buja 00paboTKH MPOBEPSIOT, KAK U3MEHWINChH ITOKA3aTENIN KauyeCTBA BOJIBI.
[locnie n3BECTKOBAaHUS ONPEIEIISAIOT:

KCCTKOCTBD,
ICJIOYHOCTD,
COJICCOACPIKAHUC,
OKHCIIACMOCTD,

CTaOWIBHOCTb.

[Tocne koaryssnuu HEOOXOAUMO IPOBEPUTH OKUCISAEMOCTb.

[Tocne TepMUYECKOro razoyaaieHuss Heo0X0IMMO NMPoBepuTh coaepkanue O, u CO,.

Ilocne TEPMHUYICCKOT'O o0eccoIMBaHus HeO6XOILI/IMO MMPOBEPUTD KCCTKOCTh U COJICCOACPIKAHUC.

[Tocne H*-KaTHOHMPOBaHUS HEOOXOJAUMO MIPOBEPHTH KECTKOCTD, IETOYHOCTD U COJIECOIEPIKAHME.

Ilocne Na+-KaTI/IOHI/IpOBaHI/I${ HCO6XOI[I/IMO MMPOBEPUTDH KECTKOCTDH, IICJTIOYHOCTD U COJICCOACPIKAHUC.

0) [lopsiok npoBeaeHNsI MPOMEKYTOYHOM ATTECTAIMH, NOKA3aTeJ I U KPUTEPHH OLCHUBAHMS (324eT C OLIEHKOI).
Kputepuu onieHk# (B COOTBETCTBUU C (POPMHUPYEMBIMU KOMIETSHIIUSIMHU U TUTAHUPYEMBIMH PE3YJIbTaTaMu O0yUeHUs):

HpOMC)KYTOQHaH arrecranusa 10 JHUCHUIIIINHE «DU3NKO-XHUMHUYECKHE OCHOBBI BOAOOIIOATOTOBKHU» BKIHOYACT TCOPCTUUCCKHUEC BOIIPOCHI,
MO3BOJIAIOIIUE OLICHUTh YPOBCHL YCBOCHHA 06y‘-IaI-OIIII/IMI/IC$I 3HaHI/H71, N NPAKTHYCCKUEC 3aJlaHUs, BEIABIAIOIINUEC CTCIICHD C(i)OpMHpOBaHHOCTI/I YMCHI/Iﬁ n

BJIaJICHUH, IPOBOIUTCA B (hOpMeE 3aUeTa C OLECHKOM.

3ader ¢ OIEHKOM 10 TaHHOW JUCITUTUTHHE MPOBOAUTCS B YCTHOU (hopme:

[TokazaTenu v KpUTEpUU OILICHUBAHUS 3a4€Ta C OLEHKOM:

— Ha OLIEHKY «OTJINYHO» (5 6ayioB) — oOydYaromuiicss JEMOHCTPUPYET BBICOKUH ypOBEHb C(HOPMHPOBAHHOCTH KOMIIETEHIUH, BCECTOPOHHEE,
CUCTeMaTHYeCKOe U TTTy00KOe 3HaHWE Y4eOHOTo MaTepuaa, CBOOOTHO BBIMOTHSIET MPAKTUUECKUE 3a/ITaHuUs1, CBOOOIHO ONIEpUPYET 3HAHUSIMH, YMEHHSIMH,
MIPUMEHSET UX B CUTYAIIMSIX IMOBBIIIICHHOW CIIOKHOCTH.

— Ha OIEHKY «xopomio» (4 6anna) — 00yJaroImuics AeMOHCTPUPYET CPEIHUN YPOBEHb COPMUPOBAHHOCTH KOMITETEHIUI: OCHOBHBIC 3HAHUS,




YMEHHSI OCBOCHBI, HO JIOIMYCKal0TCA HE3HAUUTEIbHbIE OIIMOKHU, HETOYHOCTH, 3aTPYAHEHUS IPU aHAIM TUYECKUX OMepalusixX, NEpeHoce 3HAHUH 1 YMEHH
Ha HOBBIE, HECTAHIAPTHBIC CUTYAIIUU.

— Ha OLEHKY «YJOBJIETBOPUTEIBbHO» (3 Oaia) — 00yJaromuiics 1eMOHCTPUPYET MOPOTrOBbIi yPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIHNI: B X0/1€
KOHTPOJBHBIX MEPOMPHITHIA JOMYCKAIOTCS ONMIMOKH, TPOSBISETCS OTCYTCTBHE OTACIHHBIX 3HAHWM, YMEHUMH, HAaBBIKOB, OOYJAIOIIUICS UCTIHITHIBACT
3HAYUTEINIbHbIC 3aTPYIHEHUS IPU ONIEPUPOBAHNY 3HAHUSMU U YMEHUSIMU IIPU UX MEPEHOCE HA HOBBIE CUTYAlIUHU.

— Ha OIICHKY «HEYIOBIETBOPUTEIBHOY (2 Oaia) — o0yJaromuiicss JTEMOHCTpHUPYET 3HaHus He 6osiee 20% TEOpeTHIeCKOro MaTepuana, J0mycKaer
CYLIECTBEHHbIE OLIMOKHU, HE MOXKET MTOKa3aTh UHTEIUIEKTYyalbHbIe HABBIKH PEIICHUSI IPOCTHIX 33/1a4.

— Ha OIICHKY «HEYJOBJIETBOPHUTENIbHO» (1 Oamn) — oOydarouiuiics He MOXET MOKa3aTh 3HAHMUSI Ha YPOBHE BOCIPOM3BEICHUS M OOBSCHEHUS
nH(pOpMaLIUY, HE MOXKET MOKA3aTh UHTEIJICKTyalIbHbIe HABBIKM PEUICHHS MPOCTHIX 3a/1a4.



