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1. MecTto mucuuniaunbl B crpykrype OIIOII BO
JIMCIMILTMHBL, TPEIIISCTBYIONINE U3yUYSHUIO JAHHOW JUCIUILTUHBI (MCX0as U3 GOPMHUPOBAHUS ATAMOB TIO
KOMITIETEHIIUAM): bypossie MaIlIUHBI u MeXaHU3MbI;bypoBbie IIPOMBIBOYHEIE
xunkoctw; I mapoaspomexannka B Oypenuu;Kperuienne ckBakuH;MalluHbl M = MEXaHHU3MBI IS
CTPOMTENbCTBA HE(PTIHBIX M Ta30BBIX CKBaXHH;MexaHHMKa TOpHBIX THopoid;Paspyiienne TropHBIX
nopox; TexHonoruyeckas npakTuka

JIMCUMIUTMHBI, AJIE KOTOPBIX OCBOCHHE [aHHOW JMCHUIUIMHBI HEOOXOJMMO KakK TpPEe/IIeCTBYIOICe
(ucxoms w3 (opmHpoBaHHS OITAlOB MO KoMmmeTeHUusM): (OCHOBBI PEMOHTAa, BOCCTAHOBICHHUS W
PEKOHCTPYKLHH CKBaXkuH;lIpepumioMuas npakTuka

bnok: bnok 1. Aucuuniauael (MOYNH);

OOs3arenbHas WM 4acTh, (opMupyeMass y4acTHUKAMH 0Opa30BaTENIbHBIX OTHOIIEHUH (B TOM YHCIE
3JIEKTUBHBIC AUCUUIUIMHBI): YacTh, popMupyemas ydacTHUKaMH 00pa30BaTeIbHBIX OTHOLICHUH;

dopma o0yueHusi: OUHAS

TpynoeMKoCTh TUCIUTITIHBI
Cemectp, Yack Bux

B KOTOPOM N
MPOMEXYTOYHOM

IIPEIIOAACTCA | 3ayeTHBIC €IUHUILIbI B ToMm uncie aTTeCTAINN

IUCLUITINHA O6mas
koHTakTHas | CPO
7 3 108 44 64 aud.3ayer;
HUTOTIO: 3 108 44 64

2. Komnerenuuun obdy4yaromerocs, popmupyemspie B pe3yJjbTaTe 0CBOCHUS TUCIHILINHBI

No Mudp/
ru; dopmupyemMbie KOMITCTCHIIMA WHIIEKC
' KOMIIETEHIIU U

Crioco6eH ocyIIecTBIATh, pa3padaTbiBaTh U KOPPEKTUPOBATH TEXHOJIOTUYECKHE
1 | mpoueccsl IpU CTPOUTENBCTBE U PEMOHTE CKBAXKUH Pa3IM4YHOIO Ha3HAUYECHUS U I1K-3..-4
npoduiis CTBOJIA

B pesynbraTe 0CBOCHHUS AUCITUIUTMHBI 00YJaIOMIHIICS TOIDKEH:

udp WNHpukatopel AOCTIKEHM KOMIIE- Mudp
TEHIUH pesynbrara | Pe3ymbraT 00ydeHus
KOMIETECHIUH
oOyueHus
IIK 3.7 CnocoOGeH OCyIIECTBISTh 3HaTh:
BbIOOp OypOBBIX pacTBOpOB, WC- IIPUHLMIBI TIPOBEIECHUS
MOJIb3YEMBIX TIPU  CTPOUTEIILCTBE UCCIIEIOBAaHUH C IIETBIO
CKBRXMH W TOJOUpPATh ONTHUMAllb- BbIOOpA I1apaMeTpoB
HBIA COCTaB MPOMBIBOYHBIX KHJIKO- OypOBBIX pacTBOpPOB B
CTeH AJISI BCKPBITUS MPOAYKTHBHBIX 3(IK-3.) COOTBETCTBUHU C 3aJaH-
IK-3.. IJIaCTOB HBIMU YCIOBHSMHU; (Pu-
3UKO-XUMHYECKUE TPO-
LIECChI, TPOTEKAIOIIUE B
OypOBBIX pacTBopax
MO/ BIUSHUEM BHEII-
HUX (PaKTOpPOB
V(TIK-3.)) | 7 MeTe!
000CHOBaTh BBHIOOP TH-
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[udp
KOMIIETEHIUA

Nupaukatopel JOCTHKEHUS KOMITE-
TEeHIUH

[udp
pe3ysbTara
oOyueHus

Pesynprar 00yueHust

ma U mapameTpoB Oypo-
BBIX PAacTBOPOB IS 3a-
JAHHBIX YCJIOBHH Oype-
HUS, perynmupoBaTh
CBOiicTBa OYpOBBIX pac-
TBOPOB C IIEJIbIO TIPUBE-
JCHUS HX MapaMeTpoB
COTJIACHO  TpeOyeMbIM
3HAYCHHSIM

B(IIK-3..)

Buiagers:

HaBbIKAMH  PabOTBI €
OCHOBHBIMU poccuit-
CKUMH U 3apyOeKHBIMHU
npubopamu Ui OTIpe-
JeTIeHUs  MapaMeTpoB
OypOBBIX  PacTBOPOB;
METOJaMH TIOUCKA OII-
TUMAJIBHBIX  PELenTyp
OypOBBIX PaCTBOPOB JIJIst
Pa3IUYHBIX TOpHO-
re0JIOTUYECKUX  yCJIO-
BUH OypeHHs

3. CTpykTypa IuCHUNIHHBI

3.1. Buabl yueOHoI paGoThl M TPYA0EMKOCTh (BCEro M mo ceMmecTpaM, B 4acax)

dopma o0yueHusi: OUHAS

Bcero
Bun yaeOHOM paGoThI 1 1o ce- 314(5|6| 7 [8]9]10]11]12
MecTpam,
Yachl
KonrakTHast paboTa, BCETro B TOM YHCIIE: 44 44
JIEKIWH (BCETO) 22 22
-B T.4. JIGKIIUU on-line Kypc 0
npakrmdeckue 3ausaTus (I13) 0
-B T.4. IIPaKTHYECKUE 3aHATHA on-line Kypc 0
naboparopHsie padots! (JIP) 20 20
-B T.4. 1abopaTopHble paboThl on-line Kypc 0
KOHTpPOJIpYyeMast caMOCTOsITeIbHAs paboTa (3amuTa 0
KYpPCOBOI'O IIPOEKTA, KypCOBOH pabOTHI U JIp. padoT
(pm HanM4IUN))
WHasl KOHTAaKTHas paboTa (caaya 3a4era, IK3ame- 2 2
Ha,KOHCYJIBTAINN)
npoekTHas AestenbHocTh (I111) 0
CamocrosrensHas padbora ooyqarontuxcs (CPO), Bee- 64 64
ro B ToM uncie: (yka3aTh KOHKpeTHbIH Bujx CPO)
BBINOJTHEHNUE U OATOTOBKA K 3aIIUTE KYPCOBOTO IPO- 0
€KTa WJIM KypCOBOH paboThI
BBINOJTHEHHE U MOATOTOBKA K 3amute PI'P paborsl, 0
pedepata, MaTEHTHBIX MCCIIEIOBAHNM, aHATUTHYE-
CKHUX MCCIICIOBAHUN U T.II
n3ydeHue yaeOHOro MaTepHaia, BRIHECEHHOTO Ha 37 37
CaMOCTOSITENTBHYIO ITPOpabOTKy
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TIOATOTOBKA K JIAOOPATOPHBIM W/WITH ITPAKTHUECKAM 12 12
3aHATHIM
MIOATOTOBKA K Cllaue 3a4uera, 9K3aMeHa 7 7
WHBIE BUIBI paboT oOyyatonierocs (Ipy HATMYUH) 8 8
ocBoeHme on-line kypca 0
caMocTosTeNbHasl IpoekTHas aesirensHocTh (CIT) 0
NTOI'O 11O JUCHUITIIMHE 108 108

dopma o0yueHusi: OUHAS

4. Coaep:kanne TUCHUNIMHBI

4.1. Tembl (pa3aesibl) IMCUMILIMHBI ¥ BU/bI 3aHATHH (B Yacax)

3

5 ’g & TpyRoeMKoCTb, 4achl HIudp

g 5 HazBanue temsl (pa3zaena) % pe3ynbTaTa

R © | 1|13 | 7P | CPO | Beero | 00yueHus
3(IIK-3..)

| OcHOBHBIE (paKTOPHI OKA3BIBAIOIINE BIUSIHUE HA W3- 713 12 14 34 V(IK-3.)
MEHEHHE TTapaMeTpoB OYPOBBIX PacTBOPOB B(ITK-3..)

. 3(IIK-3..)

) BrmsiHue cBoiicTB 1 cocTaBa 6uypom)1x pacTBOpOB Ha 7 | 14 ] 50 7 V(IK-3.)
Ppa3IMYHBIC BUBI OCIOKHEHUH B(TTK-3..)
HUTOI'O: 22 20 64 106
4.2. Copep:xaHne JeKIIHOHHOIO Kypca

TpynoemMkocCTs,
Yachl
Ne
Howmep paszaena HasBanue temsl w | . B 3
°|° gl 8
1 |1-OcHoBHEIE (hakTOpHI @ akTopHl, BIUAIONIME HA H3MEHeHUEe CBOICTB OypPOBBIX PaCTBOPOB. 8
OKa3blBaIOIME BIUSHUE |3arpsi3HeHHe U 00padoTKa OYpOBBIX PACTBOPOB
Ha MU3MEHEHHeE mapaMeT- |DakTopsl, BIUSIONE HA U3MEHEHUE CBOMCTB OYPOBBIX PacTBOPOB. 3a-
POB OYPOBBIX PACTBOPOB  |Tpsi3HEHHE M 00paboTKa OYPOBBIX PaCTBOPOB
2 |2-BnusiHue CBOWCTB H Kaaccndgukanysa ¥ npuHIMIBI MHHTHOUPOBAHUSA TVIMHUCTBIX NOPOJ. 4
cocraBa OypoBbIX pacTBO- |B3amMoCBSA3b CBOMCTB H cOCTaBa GYPOBBIX PAaCTBOPOB € YCTOHYHBO-
POB Ha pa3jIU4YHbIE BUALI | CTBIO CTEHOK CTBOJIA CKBAKHH
OCJIO’KHEHUH Knaccudukanms 1 npuHINIBEI THrHONPOBAaHUS TJIMHUCTHIX 1Topoz. B3an-
MOCBSI3b CBOMCTB U cocTaBa OypOBBIX PACTBOPOB C YCTOHYHMBOCTBIO CTE-
HOK CTBOJIa CKBaXXKHH
3 |2-BausiHue CBOMCTB U Bansiaue cocraBa 1 cBOMCTB OYpOBBIX PACTBOPOB HA BO3HHKHOBe- 4
cocraBa OypOBBIX pacTBO- |HHe NMPUXBaTa B ckBaxuHe. Kopkoogpasyloume cBoiicTBa pacTBOpoB
POB Ha Pa3IH4HbIC BUABL |M METOIMKH MX u3y4deHusi. OG0cHOBaHMe BHIOOPA peareHToB s
OCIIOXKHEHUI NpoGHIAKTHKH NPHXBATOB.
BrmsiHre coctaBa M CBOIMCTB OypOBBIX PacTBOPOB Ha BO3HHKHOBEHHE
npruxBaTa B ckBaknHEe. KopkooOpasyromniye cBoiicTBa pacTBOPOB U METO-
JVKK MX u3ydennst. OO0cHOBaHUE BEIOOpA PEareHTOB IS MPO(MIaKTHKH
MIPUXBATOB.
4 |2-BnusiHue CBOWCTB H Bumsinue cocTaBa u cBOiiCTB OypOBBIX PACTBOPOB Ha NMposiBjaeHusiMu | 4
cocraBa OypOBBIX PacTBO- |MJIACTOBBIX (GUIONI0B M noromeHusi. [IpuYHHbI HAPYIIEHHS TH]-
POB Ha Pa3IM4HbIC BUABl |PaBJINYECKOil CBA3U B CHCTEMe «CKBaKMHA-IUIACT», METObI H Cpe/l-
OCIIOXKHEHUI CTBA NPO(PUIAKTHKH IIyTeM YIIPABJICHUS CBOIICTBaMH OypOBBIX pac-
TBOPOB
Brmsiaue coctaBa M CBOIMCTB OypOBBIX PacTBOPOB Ha MPOSIBICHUSIMH 1T~
CTOBBIX (MTIOUAOB M TorIonieHus. [IpnarHbl HapyIeHus THApaBIAYe-
CKOH CBSI3M B CHCTEME «CKBAXMHA-TUIACT», METOJIbl M CPEJICTBA NPOhH-

4
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JIAKTUKH TYTCM YIIPABJICHUA CBOMCTBAMH 6ypOBLIX pacTBOPOB

5 |2-BausiHue CBOMCTB U Bansaue cocTaBa 1 CBOHCTB OypPOBBIX PACTBOPOB HA CBOHCTBA MPO- 2
cocraBa OypOBBIX pacTBO- |IYKTHBHBIX IJIACTOB NPH BCKPLITHH UX OypenueM. TpeboBanus K
POB Ha pa3jUyYHbIe BUALI  |OypOBBIM PACTBOPAM VISl IEPBUYHOI0 BCKPLITHS MPOAYKTUBHBIX
OCIIOXKHEHUN ILUIACTOB H yIPaBJIeHHE HX CBOIICTBAMH. YIIPpABJICHHE CBOHCTBAMH
PACTBOPOB, NPEeAHAZHAYCHHBIX /151 OypeHusi 00KOBBIX  TOPH30H-
TAJbHBIX CTBOJIOB

BrmsiHue coctaBa 1 CBOMCTB OypOBBIX PacTBOPOB Ha CBOWCTBA MPOIYK-
TUBHBIX IJIACTOB IPH BCKPHITHUH UX OypeHneM. TpeboBanus kK OypoBbIM
pacTBOpaM Il IEPBUYHOIO BCKPHITHS IPOAYKTHBHBIX IUIACTOB U YIIpPaB-
JICHHE UX CBOMCTBAMH. YTIpaBJIEHUE CBOMCTBAMY PACTBOPOB, IPEIHA3HA-
YEeHHBIX JUIsI OypeHns: OOKOBBIX M TOPU30HTAIBHBIX CTBOJIOB

- HUTOTIO: 22

4.3. Ilepedenn 1a00paTOpHBIX padoT

TpynoemMkocCTs,
Yackl
Ne .
Howmep pasgena P Ha3zBanue nabopatopHoii paboThI « |, = =
< O m jas)
g E
°|°g| 8
1-OcHoBHbl€ (hakTopbl OKa3bl- | 1 | Xumuveckuii aHaan3 ¢puabTpaTa ypoBoro pacteopa 10
BaIOLIVE BIIMSIHUE HA N3MEHE- Wzydyenue BAMAHUS pa3IMYHBIX IPHIMEced Ha XUMUYECKHe U (hru3nde-
HHE T1apaMeTpoB OYpPOBBIX CKHE CBOMCTBa OYpOBBIX PacTBOPOB: ITPUTOTOBIICHNE OYPOBBIX pac-
pacTBOpoB TBOPOB, 3arpsA3HEHNE TPUMECIMH, aHATH3 U3MECHEHNH XUMUYECKHUX 1
(u3HIecKHX CBOMCTB OYpOBBIX pacTBOPOB, 00pabOTKa OYpOBBIX pac-
TBOPOB.
1-OcHoBHbIe (akTopbl OKa3bl- | 2 |3MepeHuUe MOIJIOUMIEHUS METHIIEHOBOH CHHUI 2
BaIOIIME BIIMSIHUE HA N3MEHE- W3ydyenne METOIUKHI N3MEPEHNS TTOTIIONMICHUS] METHIICHOBOW CHHH B
HUE T1apaMeTpoB OYpPOBBIX OYpOBBIX TPOMBIBOYHBIX KHIKOCTSIX
pacTBOpoOB
2-Bnusiaue cBOHcTB M cocTaBa| 3 | PeryaupoBanue njOTHOCTH GYPOBBIX PACTBOPOB 4
OypOBBIX pacTBOPOB Ha pa3- [Tpurorosnenne 6ypoBoro pacteopa.
JIMYHBIE BU/IBI OCIIOKHEHUH Pacuer yBennueHus i10THOCTH OypOBOTIO pacTBOpa JI0 33JaHHOTO
3HAYCHMS.
Pacuer cHWKeHMs IITOTHOCTH OypOBOrO pacTBOpa J0 3a/1aHHOTO 3Ha-
YEHUsL.
2-BnusiHue cBoiicTB 1 coctaBa| 4 |Omnpenenenne cMa304HOM crOCOOHOCTH GYPOBOro pacTBopa 4
OypOBBIX pPacTBOPOB Ha pa3- Wzydenune BAMSAHUS pa3IMYHBIX CMAa304YHBIX JI00ABOK HA CMa3bIBalo-
JIMYHBIE BUJIBI OCIIOKHEHUH IO CIOCOOHOCTH OYPOBBIX PACTBOPOB
- HUTOrO: 20
4.5. Buast CPO
TpynoemMkocTs,
Yackl
Howmep paszzaena Bun CPO w |+ 3| 3
>1°§ &
1-OcHoBHBIE (haKTOPBI OKA3BIBAIOIIIE BIMSHNUE HA M3- |IIOATOTOBKA K C/1a4e 3a4eTa, IK3aMeHa 2

MCHCHUC IMapaMCTpPOB 6ypOBI>IX pacTBOPOB

1-OcHoBHBIE (haKTOPBI OKAa3BIBAIOIINE BIMSHNUE HA U3- |MHBIC BUBI paboT oOyyaromerocs (mpy Hamuuuu) | 2
MEHEHHE ITapaMeTpoB OYPOBBIX PaCTBOPOB

1-OcHOBHBIE (1)aKTOpI>I OKa3bIBAKOIIHNEC BJIMAHHUC HA U3- |IIOATIOTOBKA K J'Ia60paTOpHI>IM W/ UIn IpaKTUu4ye- 4
MCHCHMUC IMapaMCTPOB 6ypOBI>IX pacTBOPOB CKHM 3aHATHAM

1-OcHoBHBIE q)aKTOpLI OKa3bIBAIOIUC BJIUSIHUC HA U3- |U3YUCHUC yqe6H0r0 Martepuaia, BBIHCCCHHOI'O Ha 6
MCHCHUC IMapaMCTpPOB 6ypOBI>IX pacTBOPOB CaMOCTOATCIIbHYIO npopa60TI<y

2-BinmstHre CBOMCTB U cocTaBa 6ypOBI)IX pacTBOPOB HAa |IMOATOTOBKA K C1a4€ 3a4CTad, SK3aMCHA 5

Pa3JINYHBIC BUJbI OCJIOKHCHUH

5
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2-BnusiHue cBOMCTB M cocTaBa OypOBBIX PACTBOPOB Ha |MHBIE BUJIBI paboT oOydaromerocs (mpu Hanu4yun) | 6
pa3IU4YHBIE BUABI OCIOXKHEHUI

2-BnusiHue cBOMCTB M cocTaBa OypOBBIX PACTBOPOB Ha |IIOATOTOBKA K J1a0OPATOPHBIM W/WJIM HpaKTHIe- 8
pa3IU4YHbIE BUBI OCTIOXKHEHUI CKUM 3aHATHAM

2-BnusiHue cBOMCTB M cocTaBa OypOBBIX PACTBOPOB Ha |M3y4eHHE y4eOHOro MaTepraa, BhIHeCeHHOro Ha | 31
pa3IU4YHBIE BU/BI OCIOXKHEHUI CaMOCTOSITENIBHYIO ITPOpabOTKy

- HUTOI'O: 64

Tembl 1)1 CAMOCTOATEIBHOI PA00THI 00y4aIOIINXCH

Pasoen 1. Ocnosnule d)aKmODbl oKas3vlearwuiue 61UARUEe HA USMEHEeRUEe napanempos 6Vl706blx pacmeopos

OcHoBHBIE (haKTOPBI OKA3BIBAIOIINE BIMSHUE HA N3MEHEHHE TapaMeTPOB OYpPOBBIX paCTBOPOB

Pasoen 2. Brusnue ceoticme u cocmasa 6VD06bl)C pacmeopoe Ha pa3iudHvle BUObL OCLOHCHEHULL

Bnusinue cBOMCTB M cocTaBa OypOBBIX PACTBOPOB HA PA3JIMYHbIC BUJIBI OCI0KHEHHH
S. @opMBI TeKyLIero KOHTPOJIA YCIeBaeMOCTH U NPOBeIeHHs MPOMEKYTOYHOM aTTecTalluu

IlepedyeHb OLICHOYHBIX CPEICTB TEKYIIETO KOHTPOJIA M IPOMEKYTOYHOM aTTeCTALMM IO IUCLIH-
IIMHe npuBeaeH POoHIe OLIEHOYHBIX CPeACTB (puioxeHue b).

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE O0ecneYeHUue TUCIHILINHBI

6.1.Y4eOHO-MeTOAMYECKOE O0eciedeHHe
CBenenust 00 00eCTIeYeHHOCTH JUCUUIUIMHBI OCHOBHOM, JIOTIOIHUTENILHONW U y4eOHO-METOAMYECKON
nuteparypoii npuseneHsl B popmax Ne 1-YJI u Ne 2-VII (mpunoxenue A).

6.2.1lepeyenb coBpeMeHHBIX NpodeccHOHANBHBIX 0a3 JaHHBIX W MHQOPMALMOHHBIX CHpa-
BOYHBIX CHCTEM, PEKOMEH/1yeMBbIX J1JIsl OCBOCHHS JMCIUILTHHbI

Ha3zBanus coBpeMeHHBIX MTPOo(hecCHOHANBHBIX 0a3 JaHHBIX U UHPOPMALIU-
OHHBIX CIIPABOYHBIX CHCTEM,
PEKOMEHIYEMBIX U1l OCBOCHHSI JUCHIUIUIUHBI

Ccbuiku Ha
ouIATEHBIE CAUTBI

eLIBRARY.RU - nay4nas 31eKTpoHHast OMOJIMOTeKa https://elibrary.ru/
bubmmoreka cripaBounsix MmatepranoB Wikipedia http://wikipedia.ru
OnextporHsli katanor YI'HTY B unrepHere http://www.bibl.rusoil.net/

7. MaTepuajibHO-TeXHH4YECKOe o0ecneyeHne T CHNIIUHbI

7.1. IlepedeHb cnenuaIbHBIX ayIMTOPHIi, KAOMHETOB, JIA0OPATOPUIl U NP., HCIOJb3yeMbIX
NpH peaju3anyuu JUCHHUILIMHBI C IIepeYHeM OCHOBHOI0 000py/10BaHusI

Ne Howme
o HOMCHlpe OcHaIleHHOCTh NOMEIICHUS HauMeHoBanMe
IS (mepeyeHb OCHOBHOTO 000PYI0BaHM ) OMELIEHHS
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1-102

Kommprorep B kommurekte Intel (monutop LG, kmaBa
Genius.mbrmbGenius,cereB.pa3setB Bu(4);Kommnsrotep B c6o-

pe(xect.auck3,5,mat.1utata, MOHUTOpACER omtep. mamsTh, mporr, kias. Mbitb )(1); 21
OCTYII K 3JIEKTPOHHON MH(OpMaIOHHO-00pa3oBaTenpHoN cpene (Kopmoparus-
Hast nHpopmanmonHas cucremMa YIHTY); loctyn B nHTEpHET;

INomemenue qs
CaMOCTOSTENIBHOU
paboTHI — YKOM-
TUIEKTOBAHO CIIeNH-
aNU3UPOBAHHON
(yaeOHol) Mebe-
JIBIO, OCHAIIICHO
KOMIIBIOTEPHON
TEXHUKOH C BO3-
MOXHOCTBIO ITOJI-
KITIOUEHHS K CETH
«HTepHET U
obecrieueHo 10CTy-
TIOM B 3JIEKTPOH-
HYIO HH(pOpMAIH-
OHHO-
00pa3zoBaTeNbHYIO
cpemy opraHusa-
IIUH.

1-125

MUKIIep-ycHInTeIb MOIIHOCTH ABYXKaHaJIbHBIH 2%#80 BT(1); MynsTrmMenniiHbIi
npoektop Epson EB-1830 (1024*768)(1); Axyctuueckas cucrema;HoyrOyk
ASUS K501J N3000 ;ITpoexrop Toshiba; YauBepcambHOE TOTOITOYHOE KPETUICHHE
JUTS TIPOEKTOpa; DKpaH Ha MTaTUBE; DKpaH HACTCHHBIH; Y 4eOHO-HaTTISTHBIE IT0CO-
Ous 110 MCIMIUIMHE,HA0Op JIEMOHCTPAIIMOHHOTO 000pyoBaHust; CTONbI, CTYIIbS;

YueOHas ayauTo-
pHsL TS IPOBeIe-
HUS 3aHSTUHN JIEK-
[OHHOr'0 THIIA —
YKOMIUTEKTOBaHA
CIIeLHATU3UPOBAH-
HOH (y4eOHOIT)
Me0enbio, Habopom
JIEMOHCTPAIHOHHO-
r0 000pyIOBaHMS U
yueOHO-
HATJISTHBIMH 110CO-
OusiMu, odecrieun-
BAaIOIIUMH TeMaTH-
YeCKUe MILTIOCTpa-
I[1H, COOTBETCTBY-
FOIIHE PadOIrM
yueOHBIM TIpO-
rpaMMmaMm JTUCIIH-
TUTAH (MOJTYJICH).

1-314

Okpan HacteHHbIH 305%229(1);Madopmannonnsie creras! - 17 mr.;CreHn ¢
obopynoBaHueM aisi OypeHunst ckBaxuH; CTeH ] ¢ 000pyIOBaHHEM IS IPOBEIe-
HUSI KaIUTAIEHOTO PEMOHTA CKBa)KUH; DKpaH; CTOJIBI, CTYIIbS

YueOHas ayauTo-
pust U1 IpoBeIe-
HUS TPYIIIOBBIX H
WHIABUAYATEHBIX
KOHCYJIbTallui

1-314

Okpan HacteHHbIH 305%229(1);adopmannonnsie creras! - 17 mr.;CreHn ¢
obopynoBaHueM aisi OypeHust ckBaxuH; CTeH ] ¢ 000pyIOBaHHEM IS IPOBEIE-
HUSI KaIUTAIEHOTO PEMOHTA CKBaXKUH; DKpaH; CTOJIBI, CTYIIbS

YueOHas ayauTo-
pHSL JUTSL TEKYIIETO
KOHTPOJIS ¥ TIPO-
MEXYTOYHOM aTTe-
CTallMM — YKOM-
TUIEKTOBaHA CIIEIH-
ANU3UPOBAHHON
(yaeOHol) Mebe-
JIBIO, TEXHUIECKH-
MU CpEICTBaAMHU
00yJeHUS.

1-321

[P-kamepa KCM-3911(6);JIamna ¢ OpUHMHAIBHBIM MOAYJEM IJIS TPOEKTOPA
EPSON EB-X12(1);Monwurop XK Acer V22 3HQBB(1);Hoyroyx Sony Vaio Sve
1713E1R/B(1);Cepsep INTEL(1);Cepgep Intel(1);Cepsep Knamac(1);Ceprep B
coope INTEL SR2612URR(1);11Ika¢ MOHTaKHBIH TEIEKOMMYHHUKAIIHOHHBINA 19"
HanonbHbIH (600*1000%2055)(1);1xad (1) ans xpaHeHws

[Homerenus s
XpaHEHUs U [Po-
(UITAKTHIECKOTO
00CITyKNBaHUs
y4eOHOro 0060py-
JIOBAHUS
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6 | 1-324 Atmocdepnsiit koHcncrometp KII-5(1);Banna ¢ rugpozaTtBopom JlaGopaTopust —
BI'3(1);Bepxuenpusoanas memanka pexykropaas ULAB US- OCHaIlleHHas J1abo-
2000A(2);Bucko3umeTtp 8-CKOPOCTHOMN, B KOMITIIEKTE ¢ OJI0KOM nuTaHus Mojienb | paTOpHBIM 000pY-
800 12/115/230B(1);1aboparopusie Becst VIBRA(1);ITpecc TTPT JIOBAaHHEM, B 3aBH-
(7Tonn)(1);ITpudop "Buxa" OI'L[-1(1);IIpudop YOCT-100 CKII(1);®unbtp- CHUMOCTH OT CTelle-
IIpecc HacTONBHBIHN, 6e3 Momyins naieHus CO2 140-20(1);Apeomerp - 4 HU CJIO’KHOCTH.

wt.;AtMocdepusiii koncuctomerp KY-5;Banna ¢ ruaposatsopom BI'3;Becsr EI'-
8000-B;Buckozumerp - 3 mr.;adopmanmonnsie creas! - 8 mT.;OTCTONHUK
OM-2;IIpecc ITPT-71;ITpubop "Buxa" OI'Ll-1 - 4 mwr.;[Tpudop BH-6 - 3
wit.;IIpucnoco6nenne [TU;Crenn mist onpenenenus abpasuBHOCTH TOPHBIX HO-
pox;CTonbl, CTynbs

7.2. TlepevyeHb JUIIEH3HOHHOTO M CBOOOIHO PACHPOCTPAHSIEMOr0 MPOTrPaAaMMHOI0 odecmeye-
HHsI, UCTIOJIb3YEeMBbIX B Y4eOHOM TpoIecce NPH OCBOCHUH THCIMIIJIHHBI

No JInmeH3MoOHHAsT YUCTOTA
HI; Haumenoanue [10 (pPEKBU3UTHI TULEH3UU,CBUIECTEIHCTBA O TOC. PETUCTPALIUU U
' T.I1., CPOK JIEHCTBUS)
1 AVP Kaspersky Lab Jata Beynaun munensun 18.01.2013

8. Opranm3anus o0y4eHus JHUI ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMH 310POBbS

JUnist i1 ¢ OTpaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbsI, 00yUalomuXcst 0 TaHHOKW 00pazoBaTelb-
HOM mporpamMme, pa3zpadaTbIiBacTcs MHAWBUIYyalbHAs MPOrpaMMa OCBOCHUS JUCIUIUIMHBI C YI4€TOM 0CO-
OeHHOCTeH MX MCUXO0(U3MUYECKOTO Pa3BUTHS, UX WHAWBUIYAIBHBIX BO3MOXXHOCTEH U COCTOSIHUS 3710PO-
Bbsl.
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IIpunioxenune A

®opma Ne VJI-1
CBEJEHUA

00 o0ecreYeHHOCTH TUCHHUILINHBI OCHOBHOM M JONMOJTHHUTEJIBHOMH y4eOHOH JTUTEepaTypoil

Haumenosanue nuctumuinHel: (28691) BypoBbIe pacTBOPEI UL OYPEHUSA CKBAYKUH B OCI0KHEHHBIX YCIOBUIX

Hanpagsnenue noaroroku (crnernuansaocts): 21.03.01 HedrerazoBoe nemno

Hanpasnennocts: Ipodmib «bypeHne He(PTSIHBIX U Ta30BBIX CKBAXKUHY

dopma oOydeHus: QUHAS;

Kadenpa, obecrieunBaromas npenojgaBaHue JMCIUILIMHLL Pa3Benka u pa3padoTka HeTAHBIX U ra30BbIX MecTopoxkaeHuii (PPHI'M);

Cemectp ) , & o B
¥ L =4 T O
4 o % o m o o
q o 55582 =z
a3HAQUYCHUC = 9} o =R
Tun .| 5| & g bubnnorpaduueckoe onucanue R T oo B S E 22
y4eOHBIX H3laHuil | £ | § | £ 5 3923 2CE gl
o o < ~ e 5 E“ \© ) 5
£ |- SR8 cy:
o} < > M L8
1 2 3 4 |5 6 7 8 9
OcHOBHas TUTEpaTy- Jnst u3yuenus teo- 7 OBunHHKKOB B. I1. BypoBble NpOMBIBOUHBIE KHUIKOCTH: yueOHOE TToco- | | http://www.e.lanbook.com | 1.00
pa puy; oue / B. I1. OBunnnukoB, H. A. AkcenoBa, @. A. Ar3amoB. — TIOMEHb:
Dxkcnpecc, 2011. —354 c.
JononHurensHas Jnst u3yuenus teo- 7 TexHonmorust OypeHnst HeQTIHBIX U Ta30BbIX CKBAXHH: Y4eOHUK B 5-uT. | | http://www.e.lanbook.com | 1.00
Jureparypa puu; / mox o6, pexn. B. I1. OBunnanmnkoBa. — Tromens: Tiom[ HI'Y,2014. —
Tom 3. — 418 c.

[Tpumeuanne — I'padst 1-5,8 3anomstorcs kadenpoi, rpadsl 7 1 9 - GHOIHOTEKOH
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®opma Ne VJI-2
CBEJAEHUA
00 00ecrevYeHHOCTH AUCHUIIJINHBI y‘leﬁHO-MeTOHI/I'{eCKHMH H3JAHUAMHU

Haumenosanue nuctumuinesl: (28691) BypoBbIe pacTBOPEI UL OYPEHUSA CKBAYKUH B OCI0KHEHHBIX YCIOBUIX

Hanpagsnenue noaroroku (crnenuansaocts): 21.03.01 HedrerazoBoe nemno

Hanpasnenrocts mpoduib «bypeHne HeQTSIHBIX U Fa30BBIX CKBAXKUHY

®dopma obyueHnst OUHas;

Kadenpa, obecrieunBaromas npenojaBaHie JMCIUIUIMHLL Pa3Benka u pa3padoTka HeTAHBIX U ra30BbIX MecTopoxkaeHuii (PPHI'M);

Cemectp Koa-so o2 = =
IK3. S¢S E =l
% o= O O
Haznauenue = o 2 cge = E
y4eOHBIX U3/1a- «| E| 3 bubnuorpadudeckoe onucanme ol g3 g g o 22
305071 = {% g 51 =% g B S S 2
S| & 8 M CED X 2 8 F 23
1k “g| Fzg |2¢
o @ <EZ °©
1 2 | 3| 4 5 6 7 8 9
Jl1s1 BBINONTHEHUS 7 VYnpasiieHne cBolicTBaMu OypOBBIX pacTBOPOB. bypoBbie pacTBOpHI AJ1si OypeHHs CKBa)KHH B 1 0 http://bibl.rusoil.net | 1.00
NabOpaTOPHBIX pa- OCIIO)KHCHHBIX YCIIOBHSX: y4eOHO-METOIMYECKOE MOCOOUE IJIsl BBIOMHEHHS 1a00paTOpHBIX U
0oT; npakTrdeckux pabor / coct.: D. P. Canpikosa [u np.]. - Yda: VITHTY, 2020. - 651 K6.
JLy1s BBIOSTHEHUS 7 VYnpasnenne cBoHCTBaMH OYpOBBIX paCTBOPOB : y4eOHO-METOINYECKOE ITocoOue Mo opra- 1 0 http://bibl.rusoil.net | 1.00
CPO; HU3AIUA caMoCTOosATenbHON pabotsl / coct. T. 1. luxTaps. - Yoa : YTHTY, 2024. - 399 K6.
JLy1s BBIIOSTHEHUS 7 Pacuersl ipu yripaBieHNH CBOMCTBaMH OYPOBBIX PacTBOPOB : Y4EOHO-METOANIECKOE IT0CO- 1 0 http://bibl.rusoil.net | 1.00
712a00paTOPHBIX pa- Ove 15 TabopaTOPHBIX U NpakTHIecKuX pador / coct.: 3. P. Cansikosa, T. . JuxTsps. -
6or; Ya: YTHTY, 2023. - 1,29 M6.

[Tpumeuanue — I'padst 1-5,8 3anommsrores kadenpoi, rpadsl 6,7 u 9 - GHOIHOTEKOH
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IIpunoxenune b

denepanbHOE rOCyIapCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEXKICHHE BBICILIET0 00pa30BaHUS
«Y puUMCKHi rocy1apCTBEHHBIN HEPTAHOM TEXHUUECKUH YHHUBEPCUTET

VTBEPXIAIO
Jupekrop OKTDJI

B.III. MyxameTmus

27.06.2024

D oH OLIEHOYHBIX CpE€aACTB MO Telcymeﬁ yCneBaeMoOCTH U l'lpOMC)KyTO‘IHOfI aTTeCTAllM1 10 NUCHUIIJIMHE

(28691) byposnblie pacTBOpPHI AJ151 OypeHHsl CKBA:KMH B 0CJIO’KHEHHBIX YCJIOBHSAX

Hanpasnenue noxarorosku (cnenmansaocts): 21.03.01 Hedrerasosoe aemno

Hanpasnennocts: IpO@uitb «byperre HEDTAHBIX U Ta30BBIX CKBAKHHY

YpoBeHb BhICIIEro 06pasopanus: OaKagaBpUatT
®dopma o0ydeHUs: OUHAL;

Kadenpa, obecreunBaromas npernoaBanue TUCHUILTHELL Pa3Besika U pa3pa0oTka He(TIHBIX U ra30Bbix MecToposkaeHuit (PPHI'M);

Tpyr10eMKOCTh JUCLUTUINHBL: 33.e. (108gac)

OxTs6pbekuii 2024
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1. Ilacnopt poHIa OLIEHOYHBIX CPEACTB

13922546

IToka3aTenn mocTuxke- Bun
Ne Kontponupyemsie pazaenst | Ludp pe3ynb- WNHpukarop goCcTHKeHUs OLIEHOY-
Pesynprar 00yueHus . HUS PE3yIbTATOB OCBOE-
n/n (TeMBbI) AUCIUTTIHBI TaTa 00y4eHHS KOMIETECHIIU I . HOT'O
HUS KOMITETCHIUH
cpeacTBa
1 OcHoBHBIE (PaKTOPHI OKA3bI- B(IIK-3..) npunuunsl nposenenus | I1IK 3.7 Cnocoben ocy- JIeMOHCTpHUpYeT HaBbIkK | JIabopa-
BaIOLIME BIMSHUE HA U3ME- MCCIIEZIOBAHMI € IIeNIbI0 | LIECTBISATH BBIOODP Oypo- paboTbI ¢ mpubopamu TOpHAast
HEHHE MTapaMeTpoB Oypo- BbIOOpa MapamMeTpoB Oy- | BBIX pacTBOPOB, UCTIONb- ISl OTIpesieNieHus mapa- | pabota
BBIX PacCTBOPOB POBBIX PAaCTBOPOB B COOT- | 3YeMbIX IIPU CTPOUTEIIb- MeTpOB OypOBBIX pac- [Tucemen-
BETCTBHH C 33JJaHHBIMU | CTBE CKBa)KMH M MOJ0U- TBOPOB; BBITIOJHSET MO- | HBIA U
yCIOBUAMU; PUUKO- paTb ONTUMANIBbHBINA COCTaB | UCK PEUENTYphl OypOBO- | YCTHBIM
XHMUYECKHE TPOIECCh, | MPOMBIBOYHBIX KUIKOCTEH | TO pacTBOpa orpoc
MPOTEKAIoIIKe B OypOBBIX | JJIsl BCKPBHITHS IPOIYK-
pacTBOpax MoJ BIMSHUEM | TUBHBIX IJIACTOB
3(IIK-3..) BHEITHUX (haKTOPOB I1K 3.7 CnocobeH ocy- OTIHCBIBAET (PU3UKO- Jlabopa-
IIECTBIIATH BEIOOP Oypo- XHMUYECKHE TPOIECChl, | TOpHAs
BBIX PaCTBOPOB, UCTIOJIb- npoTeKaromue B 0ypo- pabota
3YeMBbIX IIPU CTPOUTEIIb- BBIX pacTBOpax noj Biu- | Ilncemen-
CTBE CKBAKHUH U I1I0J0H- STHEM BHEITHUX (haKTO- | HBIN U
paTb ONTUMANIBHBINA COCTaB | POB; HA3bIBAET METO/IBI | YCTHBIM
IIPOMBIBOYHBIX KUJKOCTEH | PETryJIMPOBAHUS CBOMCTB | OIIPOC
JUISL BCKPBITHSI TPOIYK- OypOBBIX paCTBOPOB
TUBHBIX IJIACTOB
Y(IIK-3..) I1K 3.7 Cnocoben ocy- nosicHgeT BeIOOp Tuna u | Jlabopa-
IIECTBIIATH BEIOOP Oypo- OypOBBIX PaCTBOPOB JJIsl | TOpHas
BBIX PaCTBOPOB, UCIIOJIb- 3aJJaHHBIX yCIIOBUH Oy- | paboTa
3YeMBbIX IIPU CTPOUTEIIb- peHus; nosicuaet crnoco- | I[Tucemen-
CTBE CKBa)KMH U NO0U- ObI perynTupoBaHUs HBII U
paThb ONTHUMANBHBINA COCTaB | CBOMCTB OYpOBBIX pac- YCTHBIN
MIPOMBIBOYHBIX KUAKOCTEH | TBOPOB orpoc
JUIsL BCKPBITHSI TPOIYK-
TUBHBIX IJIACTOB
2 BinsiHue cBOMCTB U cocTaBa B(IIK-3..) I1K 3.7 Cnocoben ocy- JIeMOHCTpHUpYeT HaBbIKK | JIabopa-
OypOBBIX PacTBOPOB Ha pas- IIECTBIIATH BEIOOP Oypo- paboTbI ¢ mpubopamu TOpHas
JIMYHBIEC BUABI OCJIOKHEHUH BBIX paCTBOPOB, UCIIOJIb- JUIsL OTIpesieNieH s mapa- | pabota

12
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3(IK-3..)

V(IIK-3..)

3yeMBbIX IIPU CTPOUTEIIb- MeTpOB OypOBBIX pac- [Tucemen-
CTBE CKBaXKMH M NOJ0U- TBOPOB; BBITIOJHSET MO- | HBIA U
paTb ONTUMANIBHBINA COCTaB | UCK PEUENTYphl OYpOBO- | YCTHBIH
MIPOMBIBOYHBIX JKUIKOCTEH | TO pacTBOpa OIIpocC
JUISL BCKPBITHSI TPOIYK-

TUBHBIX IJIACTOB

I1K 3.7 CnocobeH ocy- nosicHgeT BeIOOp THna u | Jlabopa-
IIECTBIIATH BEIOOP Oypo- OypOBBIX PaCTBOPOB JJIsl | TOpHas
BBIX PaCTBOPOB, UCIIOJIb- 3aJJaHHBIX yCIIOBUH Oy- | paboTa
3YeMBbIX IIPU CTPOUTEIIb- peHus; nosicuaet crnoco- | I[Tucemen-
CTBE CKBaXKMH U NOJ0U- ObI perynTupoBaHUs HBII U
paTb ONTHUMANBHBINA COCTaB | CBOMCTB OYpOBBIX pac- YCTHBIN
MIPOMBIBOYHBIX KUAKOCTEH | TBOPOB OIIpocC
JUISL BCKPBITHSI TPOIYK-

TUBHBIX IJIACTOB

I1K 3.7 Cnocoben ocy- JIeMOHCTpHUpYeT HaBbIKK | JIabopa-
IIECTBIIATH BEIOOP Oypo- paboTbI ¢ mpubopamu TOpHas
BBIX paCTBOPOB, UCTOJb- | AJIS ONpeJeNieH s mapa- | pabota
3YeMBbIX IIPU CTPOUTEIIb- METpOB OypOBBIX pac- [Tucemen-
CTBE CKBaXKMH U NOI0U- TBOPOB; BBITIOJHSET MO- | HBIA U
paThb ONTHUMANIBbHBINA COCTaB | UCK PEUENTYphl OYpOBO- | YCTHBIH
MIPOMBIBOYHBIX JKUIKOCTEH | TO pacTBOpa 0IIpoC

JUTSL BCKPBITHUS IIPOIYK-
THUBHBIX IIJIACTOB

2. Hepeqeﬂb OICHOYHBIX CPEACTB AJIA TEKYHICT0 KOHTPOJA U HpOMe)l(yTO‘IHOﬁ ATTECTAIMH MO0 JTUCHUIIJINHE

Buna onienoyHoO-

IIpencrasneHue OLEHOYHOTO CPE-

n/n KpaTkast xapakTepucTUKa OLIEHOYHOTO CPEACTBa [IIxana oueHku
ro CpeJCTBa cTBa B QOHJIC
1 2 3 4 5
1 | JIaboparopuass | CpencTBo MpoOBEpKH yMEHHH MPUMEHATH MOTY- TeMbl, 3a1aHKsT U151 BBIMTOJHEHUS Jla- | OUCHKA «omuuiiioy BHICTABIACTCS 00y1atoe-
a6oTa YeHHEIC 3HAHHS IO 3aDa o 6ona 26071 Mycs, eclu 1abopaTopHbIe paOOTHI BHITTOTHEHEI
p paHee ONpeelICHHOW METO- OpaTOPHBIX PAOOT; BOMPOCHI M TPE- | 60 merer 5 cooTseTcTBME ¢ TpeGOBaHMAMI,

JIVIKE JI7Is1 PeIIeHUs 31249 WK 3a/1aHuil 1o Jabopa-
TOPHBIM HCCJIEIOBAHUSAM

0OBaHUA K UX 3alATE

MIPOMBIBOYHBIX JKHJIKOCTEH

OCBOCHA MCTOJAMKA U3SMEPCHUA MapaMCTPOB

OLICHKA «XOpouio» BbICTABJIACTCS 06yt1a}01ueMy-
Ci, €Clin J'Ia60paT0pHLIe pa6OTI)I BBITTIOJTHCHBI U
OQ)OPMHCHLI B COOTBETCTBUEC C Tpe6OBaHI/I$IMI/I,

13




13922546

HE B TIOJTHOH Mepe OCBOEHA METOMKA H3Mepe-
HHS TapaMETPOB

OLICHKA «V008/1eME0pUmMeibHO» BEICTaBISIETCS
o0yJaromemMycsi, eCi J1Tab0opaTOpHBIE PaOOTE
BEITIOTHEHBI, HO HE 0()OPMIICHBI B COOTBETCTBHE
¢ TpeOOBaHUIMHY, TJIOXO OCBOCHA METOUKA
H3MEpEeHNsI HapaMeTPOB MPOMBIBOYHBIX JKHJIKO-
cTer

OLICHKA «Hey00871emeopumebHo» BEICTaBIISACTCS
o0yJaromeMycsi, €ClIi He BHITIOJTHEHBI J1abopa-
TOPHBIE paOOTHI MM BEITIOIHEHEI HE TIOJTHO-
CTBIO, HE OCBOSHA METO/INKA N3MEPEHHs Tapa-
METpOB

«3aumeno» BBICTaBISIETCS] 00YJAIOIEMYCS, €CIIH
00yJaronmMcst 1aH MOJTHBIH OTBET Ha IOCTaB-
JICHHBIE BOIIPOCHI, Ha JOMOIHUTEIFHBIE BOIIPO-
CBI IaHBI HETOYHBIE OTBETHI.

«He3aumeHo» BBICTABISIECTCS] 00yJaromeMycs,
€CITH 00YJaroIMMCsI 1aH HEeTIPaBIIIBHBIN OTBET,
HUMEIOTCS TPpyOble OIIMOKHU B ITPE/ICTABICHHON
nH(popMaIH, Ha JOMOITHUTEIEHBIE BOIIPOCH! HE
JIaHBl OTBETHI BOOOIIIE.

IIuceMeHHbBIN 1
YCTHBIH OIIPOC

OneHoYHOE CPEeCTBO sl TEKYLIETO KOHTPOJIS
YCIIEBAEMOCTH U IPOMEKYTOUHOU aTTECTALUH.
[To3BOJNISET BBISIBUTH U BOCIIOIHUTH MTPOOEITHI B
3HAHUSAX; [IOBTOPUTH, 3aKPETIUTh, CUCTEMATU3UPO-
BaTh MaTEPUAJL; OLICHUTD 3HAHUs, YMEHUS, TEOPE-
TUYECKUE U MPAKTUYECKUE HABBIKU; OIIPEACIUTD
YpOBEHb C(POPMUPOBAHHBIX Y CTYACHTOB KOMIIE-
TEHIMH 10 TUCIUIUIMHE (MOJIYIIIO)

COBOKYITHOCTb BOITPOCOB, 3a/IaHUH,
YOPaKHEHUH, TECTOB JIJIsl BBITIOJIHE-
HUS KOHTPOJIBHBIX PaboT, TOoMalll-
Hux 3ananuit, PI'P u uHbIX y4eOHBIX
pabot. Komriekt 6uneToB s Te-
KYLIEH U IPOMEKYTOUYHOM aTTeCTa-
LUK

OLICHKA «OMIUYHOY BBICTABIISETCS 00yJaroIie-
MYCsI, €CITA 00 yJaOIIMMCS JaH TTOJHbIH OTBET
HAa [TOCTABJICHHBIE BOMIPOCHI M HA JOMOIHUTEITb-
HBIE BOITPOCHI

OLIEHKA «XOPOUL0Y» BBICTABISIETCS 00 yJAIOIIeMYy-
Csl, €CIM 00Y4arOIIMMCs JTaH OTBET HE B MOJHOM
Mepe PACKpPBIBAIOIIHIA BOIIPOC, MMEIOTCSI HETOU-
HOCTH B ITPEJICTAaBICHHON HH(OpMAIUH, Ha
JTOTIOJTHUTEIILHBIE BOIPOCKI AHBI HETOYHbIE
OTBETEHI.

OLICHKA «)008/1eMEOPUMETIbHOY BBICTABIISIETCS
o0yJaroIeMycs, €Cli 00yJIaroNMcs JIaH He-
MOJIHBIA OTBET, MMEIOTCSI OIIMOKH B TIPEICTAB-
JICHHO# WH(OPMAIHH, HA TOMOTHUTEILHBIE
BOITPOCHI JaHbl HETOYHBIE M HETOJIHBIE OTBETHI
WJIM HE JJaHBI BOOOIIIE.

OLICHKA «Hey008/1emE80PUMELbHOY BBICTABIISETCS
00yJaromeMycsi, €CJIM JaH HEPABHIBHBIN OT-
BET, UIMEIOTCSI TPYObIE OIUOKK B IIPEICTABIICH-
HOM WH(OPMAIHH, Ha JOIOHUTEIBHBIE BOIPO-
CBI HE JIaHBI OTBETHI BOOOIIIE.

«3aumeH0» BBICTABISIETCS 00YJArOLIEMYCS, SCITH
00yJaroIMMCsI IaH MOJHBIA OTBET Ha MOCTaB-
JICHHBIE BOIPOCHI, HA JOMOIHUTEIILHBIC BOIPO-
CBI JIAaHbI HETOYHBIE OTBETHI.
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«He3aumeHo» BBICTABIISETCS 00yJaroIeMycs,
ecii 00YyJaroIMMCS IaH HETIPABIIIbHBIN OTBET,
HUMEIOTCSI TpyObIe OMIMOKU B MTPE/ICTABICHHON
uH(pOpMAIHH, Ha JOMOIHUTEILHBIE BOIIPOCH! HE
JIaHBI OTBETHI BOOOIIIE.
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IIpunoxenue B

denepanbHOE rOCyIapCTBEHHOE O10/KETHOE 00Pa30BaTEIbHOE YUPEXKICHHE BBICILIET0 00pa30BaHUS
«Y puUMCKHi rocy1apCTBEHHBIN HEPTAHOM TEXHUUECKUH YHHUBEPCUTET

IIMcbMEeHHBIN U VCTHBIN OIIPOC.

[Iepeuens BonpocoB (3a1ay, 3aJJaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJJaHUN):

IIepedyens BOIIPOCOB Il MPOMEXKYTOYHOM aTTECTAlMK B BUJE ITMCBMEHHOIO OIIPOCa
0 IUCLUIUINHE «YTIpaBlieHUE CBOMCTBaMU OYPOBBIX PACTBOPOBY

1 Knaccugukanus riaua. OCHOBHBIE KpUTEPUHN KIacCU(PUKAILIMH

2 @DakTopbl, BIUAIOIINE HA U3MEHEHHUSI CBOWCTB OYpOBBIX PACTBOPOB

3. OcHOBHBIE BUABI HHTHOUTOPOB, MEXaHU3M UX JICUCTBUS U 00JaCTH PUMEHEHUS.

4.  Buabl ¥ XapaKTepUCTUKU OJUMEPOB, IPUMEHIEMBbIX JIJIsl YIPABJICHUS CBOMCTBAMH OypOBBIX pac-

5 M3meHeHne cBOiCTB OypoBOIO pacTBOpA MPH 3arpsA3HEHUHN TUIICOM (QHTHJIPUT)

6. M3meHeHne cBOMCTB OypOoBOrO pacTBOpA MPH 3arpsa3HEHUHN COJISIMU

7 V3meHeHne cBOMCTB OypoBOIO pacTBOpa MPH 3arpsA3HEHUU [IEMEHTOM

8 V3meHeHne cBOWCTB OypOBOI0 pacTBOpa MPH 3arps3HEHUH BHIOYPEHHON MOPOIOH

9. M3meHeHne cBOMCTB OypOBOI0 pacTBOpa MpH 3arpsa3HeHnU OukapOoHaTaMH U KapOOHaTaMH

10.  M3meHeHHe CBOWCTB OypOBOIO pacTBOpaA MPH 3arpsa3HEHUN CEPOBOAOPOIOM

11.  M3meHeHHe CBOWCTB OypOBOI0 pacTBOpa MPH 3arps3HEHUH OaKTepUsIMHU

12. BnusiHue OypOBBIX PACTBOPOB Ha KAYECTBO MEPBUYHOTO BCKPBITHS NMPOTYKTUBHBIX IJIACTOB

13.  Ilornomenue 6ypoBoro pactBopa. [Ipuunnel. Mepsl 1o mpeaoTBpalieH o MoTIoeHus. MaTtepu-

anbl 171 60pbOBI ¢ moromeHneM. Beidbop Marepuaion
14. Ouuctka cTBOJIA CKBAKUHBI OT BBIOYPEHHOM MOPO/IBI.

15. Metoap!l perynmupoBaHusi CBOMCTB OypOBBIX pacTBOPOB

16.  KoHTpoib naBieHUs B CKBOXUHE (MIEpBUYHBIN, BTOpUYHBI). [Ipnunael Bo3HukHOBeHUs [ HBII.
IIpenorepamenne 'HBII.

17. OcHOBHBIE IPUHLIUIIBI PETYJINPOBAHMS CBOMCTB PACTBOPOB [UIsl ITPEIOTBPALLEHUS 3aTIKEK,
IIPUXBaTOB

18. OCHOBHBIE IPUHIIHIIBI YIIPABJICHUS TEXHOJIOTMYECKMMH CBOMCTBaMHU OYpOBBIX PACTBOPOB MPH
BCKPBITHH NPOTYKTUBHBIX IJIACTOB.

19.  OcHoBHBIE (haKTOPHI, CIIOCOOCTBYIOIINE 3AILIAMIICHHIO CTBOJIA CKBAKUHBI ITPU OypeHUH OOKOBBIX
Y TOPU30HTAIBHBIX CTBOJIOB.

20.  OcHOBHbIEC IPUHLMUIIBI YIPABICHUS TEXHOJIOTHYECKUMH CBOMCTBaMHU OYpOBBIX pacTBOPOB Ipu Oy-

pCHUUA OOKOBBIX U TOPU30HTAJIbHBIX CTBOJIOB

Oumuan GI'bOY BIIO
«Y pUMCKHIA rOCyTapCTBEHHBIN HE(DTIHOM TEXHUUECKUI YHUBEPCUTET
B I. OKTSI0phCKOM

Kacgenpa pa3Beaxu u pa3paboTku HE(QTIHBIX U Ta30BbIX MECTOPOXKACHUI

BUWJIET na nud. 3ager Ne_ 1

no gucumune «YITPABJIEHUE CBOMCTBAMU BYPOBBIX PACTBOPOB»
Hanpasienus 21.03.01 «Hedrerazosoe neno»
npo¢mib «bypenne He(TIHBIX U Ta30BbIX CKBAKHUH

1 @akTopbl, BIUAIOMINE HA H3MEHEHHS CBOWCTB OYPOBBIX PACTBOPOB
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2 MeTo/bl peryupoBaHusi CBOMCTB OypOBBIX PacTBOPOB

3am. 3aB. kadenpoit PPHI'M O.A. I'pe3una

JlekTop 32.P. CagpikoBa

Otger Ha 1 Borpoc DakTopsl, BIUAIONINE HA H3MEHEHUS! CBOMCTB OypOBBIX PaCTBOPOB

BypoBbie pacTBOPHI HCIONIB3YIOTCS B CAMBIX pa3HOOOpa3HBIX TOPHO-TE€OJIOTHYECKUX yciaoBuax. Ha ux
(bU3MKO-MEXaHNYECKHE CBOMCTBA OKA3bIBAIOT BIMSHHIE pa30ypuBaeMble TOPHBIE IOPO/IbI, I1JIACTOBBIE
¢bmronpl, TEMIIEpATypa, AaBICHHUE, HIEKTPOIUTHL, KOHTPAKIIMS PacTBOPA, CBSI3aHHAsA C HAOYXaHUEM IJIH-
HUCTBIX YaCTHII, PEKUM TEUECHUS U JIp. DTO, KaK MPaBUIIO, TPUBOIHUT K OTPULIATEIEHBIM H3MEHEHUSM
CBOMCTB OYypOBBIX paCTBOPOB.

[Tomaganue maama B OypoBOii pacTBOP MPUBOJIUT K YBEITUUEHHUIO €T0 IJIOTHOCTH, YBEIHYCHHIO BSI3KOCT-
HBIX CBOMCTB 3a CUET AUCIIEPTHUPOBAHUSI.

Temmneparypa coznaer HanOobIIKE TPOOIEMBI IIPU PETYITUPOBAHUN CBOUCTB OypOBBIX pacTBOpOB. [Ipn
MOBBIIIEHUH TEMIIEPATYpPhl: — MOHWKAETCS BA3KOCTh TUCTIEPCUOHHOM CpeJibl, YTO MPUBOJIUT K 00paTu-
MOMY CHM)KCHHUIO TUIACTUYECKOM BSI3KOCTH; —YMEHBIIAETCS TOJIIMHA COJIbBATHON 000JI0YKH TUpaTu-
POBAHHBIX YaCTHULI, YTO MPUBOAUT K 0OpAaTUMOMY MOBBIIICHHIO THHAMHYECKOTO HAMPSHKEHUS CIIBUTA, a
IIPU BBICOKUX TEMIIEpaTypax — K HEOOPaTHUMBIM CTPYKTYPHBIM U3MEHEHUSM; —IIPOUCXOIUT TEPMO-
OKHUCITUTENbHAS JECTPYKIUS XUMPEareHTOB, 4acTo 0 HEOOPATUMOTO COCTOSIHHSI, B CBSI3U C YeM PE3KO
MOBBIIIACTCS (PUIBTPALHS; —IIPU HU3KUX KOHIICHTPALUSAX INIMHUCTBIX YaCTHII TPOUCXOIUT CHUKCHUE
BA3KOCTH, & IPHU BBICOKMX — pocT Bsizkoctu 1 CHC.

[ToBbIIeHHOE AaBICHHE CIOCOOCTBYET YBEIMUYCHUIO IUIOTHOCTH OYPOBOTO pacTBOpPa U, KaK CIE/ICTBUE,
CHIDKEHHIO CKOPOCTEH OypeHHsl, yBeTMUEHUIO BA3KOCTH GuibTpaTta B PYO 1 cHIDKEHHIO (PUIBTPAIIMOH-
HBIX NTOTEPh, @ HA CKOPOCTH (PMIIBTPALIUU BIIMSET HE3HAYUTEIHHO.

Ouenp O0JIbIIIOE BIMSHUE HA CBOWCTBA PACTBOPA OKA3BIBAIOT pa3iIMuHbIe CONH. Tak, Mpu MonagaHuu B
pacTBOp OJTHOBAJICHTHBIX COJIEH MOHBI XJIOpa YBETUYUBAIOT OTPHLIATEIILHBIN 3apsi/i AUCTIEPCUOHHOM Cpe-
b1, @ MOHBI HATPUS TOJOKUTEIBHBIN 3apsil, YTO MPUBOAUT K KOATYIALUU. MOKET pe3Ko BO3pacTaTh
¢mbTpanus. JlobaBka XJI0pUIOB U APYrUX cosel cHkaeT pH. MexaHn3M BIUSHHS TOJTUBAJIEHTHBIX CO-
Jiei aHaJIOTUYeH, HO 3HAUYUTENbHO CHiIbHee. Bee conm criocoOCTBYIOT HHTEHCUBHOM KOPPO3UHU 000py-
JIOBaHUs1, 0COOCHHO MPH MOBBIIICHHON TeMIIepaType.

CymiecTBeHHOE 3HAUYCHHE UMEET KOHTPAKIIMS OYpOBOTO pacTBOpa, CBSI3aHHAS ¢ HAOYXaHUEM TITMHUCTBIX
yactull. bospieil KOHTpakIuy MoABepraroTcsi OypoBbIe paCTBOPBI, 3arOTOBJICHHBIE U3 BHICOKOKOJIJIOU/I-
HBIX IJIMH, TIPH 3TOM HaOJro1aeTcs 3HaYuTeNbHbIN pocT Bsizkoctu U1 CHC.

OtBer Ha 2 Borpoc MeTo/1bl peryIMpOBaHUs CBOWCTB OYPOBBIX PaCTBOPOB

Heo0x0auMOoCTh B perympoBaHUM CBOMCTB MPOMBIBOUYHOM KHJIKOCTH BO3HHUKAET:
- IPU IPUTOTOBJIEHUU J1JIs IOJIYYEHHs paCTBOPA C 33JaHHBIMHU CBOWCTBAMU;
- B Iipoliecce OypeHus Ui moiep kaHust TpeOyeMbIX GyHKINH, a TaKkkKe Uil U3MEHeHUs napa-
METPOB IIPH U3MEHSIOLIMXCS T€0JI0IMUECKUX YCIOBUSIX
CaoiicTBa OypOBOIi MPOMBIBOYHOM KHUJIKOCTH PETYIHPYIOT:

- XHMUYECKOi 00paboTKOM (IyTeM BBEJCHHUS CHEHUANBHBIX BEIIECTB — XHMUYECKUX PEareHToB - C Lie-
JIbIO PEryIUPOBaHUS CBOMCTB 0€3 CYIIECTBEHHOI'O M3MEHEHHUS TNIOTHOCTH);

- (huznyecknMu MeTofaMu (pa3zbaBiieHHe, KOHIIEHTPUPOBAHHE, AUCTIEprallys, YTSDKEICHNE, BBECHUE
HaIoJHUTENEH);

- (pM3UKO-XUMHUUECKUMHU METOIaMH (KOMOMHAIIMS IEPEYUCICHHBIX METO/I0B)

Jlnist ocyiecTBICHUS XUMUYECKOW 00pabOTKU MPUMEHSIOT:
- peareHTbl 00IEro Ha3HAYEeHUs (MUCIOIB3YIOTCS ISl IPUTOTOBJICHUS 0a30BO peLeNTyphl, peryaupoBa-
HUS €€ CTPYKTYPHO-PEOJIOTMUECKUX CBOUCTB M (PUIBTpaLvn)

a) peareHThI-CTA0MIIN3aTOPHI (IOHU3UTEIH BOJAOOTAAYH U TIOHU3UTEIHU BSI3KOCTH)

0) peareHThI-CTPYKTYpoOoOpa3oBaTen
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- peareHThl CTIeUaTLHOTO Ha3HAueHHs (CIIyXKaT Ui IPUJaHUS TPOMBIBOUHBIM JKHUIKOCTSM CIIELHAIb-
HBIX CBOMCTB (MHTMOMPYIOIINX, CMA304HBIX, SMYIBTUPYIOIIUX U Jp.), TUO0 JUIs YCTpPAaHEHUS HEA0CTAaT-
KOB U MOBBIIICHUS 3P PEKTUBHOCTH PEareHTOB 00IIero Ha3HAYeHUs (YCTpaHEHUs TIEHO00pa30BaHMs,
(bepMEeHTATUBHOM U TEPMHUECKON HEYCTOHYUBOCTH, arpeCCUBHOTO BIMSHUS OJIUBAJICHTHBIX HOHOB, Ce-
poBoAOpoa U Ap.).

JlaboparopHas pabdora.

[lepeuyens BonpocoB (3a1ay, 3aJJaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJJaHUMN):

Y4eOHO-MeTOAMYECKOE MTOCcOOre HAXOAUTCS TIO aTPecy:
http://bibl.rusoil.net/base _docs/UGNTU/Oktyabrski/Dikhtiar26.pdf

JlaGopaTopnas pabota 1 3arpsizHeHne OypOBBIX PACTBOPOB PA3IMYHBIMU IPUMECIMHU U UX 00paboTKa
3amaHue: onpeAeIuTh U3MEHEHNE CBOMCTB OypOBOIl MPOMBIBOYHOH JKUAKOCTH MPH MOTAJaHUN TIPUMECH;
00paboTka OypoBOTro pacTBOpa OT MPUMECEH.

JlaGopaTopnas pabota 2 PerynupoBaHue CBOMCTB MPOMBIBOUHBIX PACTBOPOB

C LIETIbI0 CHM)KEHUS IIPUXBATOONIACHOCTH MIPU OYpEHUU CKBAXKUH

3amanue: 000CHOBATh PELENITYPY PACTBOPa ¢ BEICOKUMH MTOKA3aTENIMH CMA304HBIX CBOMCTB U OLIEHUTH
6e301acHoe BpeMsl HaX0XK/IEHHUS KOJIOHHBI B CKBaXXKMHE 0€3 IBI)KECHUSI.

JlaGopaTopnas pabdora 3 Y1spkenenue 0ypoBsix pactBopoB nipu ['HBII
3anmanue: [IpousBecTH yrspxeneHrne 0ypoBOTro pacTBOpa 0 pacyeTHON IUNIOTHOCTH TIyIIeHus. M3yunTsb
BIIMSIHUA YTSDKETTUTENS] Ha CBOMCTBA OYpOBBIX PACTBOPOB.
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