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1. HEJIX U 3AJAYHN OCBOEHU A JUCIIAITIJIMHBI

Llesb ocBOEHUS AV CHUILVIMHBI: COCTOUT B U3YYEHHE CIIOCOOOB OUMCTKU BO/IbI, IPUHIIUIIOB PA0OTHI JAHHBIX TEXHOJIOIMIA U METOJIUK UX pacueTa u BefeHus BXP.

3agaum IMCHUIIMHBI:
— OCBOCHHME TEXHOJIOTHYECKUX MPOIECCOB MpH MoarotoBke Boabl Ha TOC u ADC;

— MPUOOpPETEHNE HABBIKOB IMPUMEHEHUS] KOHKPETHBIX PEIICHUH MPH MPOSKTUPOBAHUH U SKCITyaTallud 000PYAOBAHUS 110 OYHCTKE BOJIBI.

q)OpMI/IpyCMBIC y O6y‘-IaIOHI€FOC$I KOMIICTCHIIUM 1 3aIlJIaHUPOBAHHBIC PE3YJIbTAThI oﬁyqenml JUCHUIIIIMHE, COOTHECCHHBIC C HHANKATOPaAMHU JOCTUKCHU S

KOMITIeTeHII U

KOI{ U HAMMCHOBAHUEC HHAUKATOpAa
JOCTHXKCHHUA KOMIICTCHIIMH

KOI{ 1 HAMMCHOBAHHUE
KOMIECTCHIIUH

3anaHnpoBaHHbIE Pe3yabTAaThl 00yYeHH s

3HATb:

[TIK-1 Cnoco6eH ydyacTBOBaTh B
cOope 1 aHaIM3€e UCXOTHBIX
JTAHHBIX JUTS POCKTUPOBAHUS
HEPTrOO0OBEKTOB, MPOBEICHUHN
pacyeToB M 3KCIIEPUMEHTOB B
COOTBETCTBUU C TUIIOBBIMU
METOAUKAMH U CPEICTBAMU
aBTOMaTu3aIum, 00paboTKOH
MOJIy4YE€HHBIX Pe3yJIbTaTOB,
COOII0ACHUN MTPOU3BOJICTBEHHOM
1 DKOJIOTUYECKOM 0€30MacHOCTH,
yIpaBleHUH, SKCILTyaTalluu,
00CyKMBaHUU, IOBOJIKE
MIPOLIECCOB M PEMOHTE
TEXHOJIOTHYECKOT0 000PYAOBaHHUS

ITK-1.2. O60ocHOBBIBaET BEIOOD

M€ETb:
uenecoo6pa3Horo PCUICHHUA y

OCHOBHBIC XUMHWYCCKHEC IMMOHATHA U 3aKOHBI, 3aKOHOMEPHOCTH IIPOTCKAHUA
XUMHUYECCKUX fIBHeHI/If/Il, KJ'IaCCI/ICbI/IKaI_[I/HO MU CBOMCTBA XHMHYECKHX
3JIECMCHTOB U UX COG}II/IHGHI/Iﬁ, MMPUMCEHACMBIX B TCIINIOOHEPICTHUKE,
NPUHIUIHAIBHBIE TEXHOJOTHYECKHE CXEMBI BOJOTIOATOTOBUTEIBHBIX
YCTaHOBOK;

OCHOBHBIC 000opynoBaHUs

YCTaHOBOK;

XapaKTCpUCTUKH BOAOIIOATOTOBHUTCIBHBIX

peliaTh OCHOBHBIE TUIIBI 33/1a4 110 ONMUCAHUIO (PU3UUYECKUX SIBJICHUN;

yMeTb 00pabaThIBaTh PE3yNbTAaThl (PUZNYECKOTO IKCIIEPUMEHTA;

BBIOMpaTh METOJ M METOJUKY OIpeleieHHus TIOoKa3aTels KayecTBa
TEIIOHOCHUTEJIS;

MPOEKTUPOBATH COBPEMEHHBIE TEXHOJOTHUYECKUE CXEMbI MOrOTOBKU BObI
B TEIUIODHEPTETHKE

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

Z[I/ICLII/IHJ'II/IHa 6a3preTc;1 Ha CJIICAYHOIIUX JUCHUIIINHAX!: ((XI/IMI/IH», ((CDI/I3I/IK8.)), «IKoJIoTHUs» B 00BEME mporpamMmal 6aKaHaBpI/IaTa.
PGSyJ'ILTaTBI O6y‘IeHI/IH, MOJIYYCHHBIC TPHU OCBOCHUHN JUCHUIIINHBIL, HCO6XOI[I/IMBI IIpU U3YYCHHUHU CICAYIOMUX TUCHUILIINH: «TennoBbie QJICKTPUYICCKHUC
CTaHLIUN», ((HpOCKTHpOBaHI/IC JIOKAJIbHBIX3HCPIrOCUCTEM», IIPHU BBIINIOJIHCHHUU BBIHYCKHOﬁ KBaJ'II/I(bI/IKaI_[I/IOHHOI\/II pa60TBI.




3. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHbI

3.1. CTpyKTypa IUCHUNINHBI

OO1mast TpyI0eMKOCTh JUCIUILIHHBI COCTABIISET 6 3a4eTHBIX eHUIL, 2169acoB.

Paznen nuciMmInHbL.

Pacnipenenenue TpynoeMKoCTH paszeina (B yacax) 1o Bujgam

Coneprxanne caMOCTOSITEIbHOM

< o, .
No DopMa IPOMEKYTOIHOM o i 5| & yueOHOM pabOThI paboThl
" ATTECTAILIN 88 R QE) KonTakThas Kont- (c ykazanuem Ne ucTouHnka no 1. 5.1 u
arTecTaliin mga o CP CTpaHUI[ B HEM)
(no cemecmpam) = O | Jlex | Mp | Jla6 | KIIP | UKKII | TTA poJib
N3yueHne TeopeTndeckoro u
TToMMecH TIPHDPOTHLIX | MPAKTHYECKOr0 MaTepuaa:
1| P PHpO 19 | 5 1| 4] - - - | 14 — | (] erp. 34-41
KOHTYPHBIX BOJ. BrinonaHenne qomainiHero 3aJIaHus:
[2],cTp. 6-10..
T M3ydeHue TeopeTudecKoro u
€XHOJIOTUYECKHE TTOKa3aTeIn HPAKTHYECKOro MaTepHATa:
Ka4yecTBa MPUPOJTHBIX -
2 25 | 5| 2| 4| 4| - - | 15 _ | [17 crp. 49-89 u
KOHTYPHBIX BOJ [Toaroroeka K 1abopaToOpHOii padorTe.
BrImtonnHeHrEe TOMAIITHETO 3aJaHU:
[[2] ctp. 151-178
N3ydeHne TeopeTuuecKoro u
TeXHOHOFI/IH H al'Il'IapaTLI IMPaKTUICCKOI o MaT€puala:
y [1] ctp. 104-157
3 | mpeaBapHUTEIIbHONW OYUCTKH 25 5 2 4 4 — — — 15 — y
IToaroroBka k 1abopatopHOii pabote
BOJIBI BhINoNHeHHE PACYETHOTO 3a/[aHHS:
[2] crp. 185-205
WzyueHne TeOpeTHIECKOTo U MPaKTHIe-
TexHoa0russ HOHOOOMEHHOM CKOTO Matephaa.
[1] ctp. 104-157
4 | OYMCTKU IPUPOJHBIX U 29 5 2 8 4 — — — 15 — y
ITonroroBka k 1abopatopHOii pabote
KOHTYPHBIX BOJ BbINOJIHEHHE PACYETHOIO 3aJaHHS:
[2] crp. 185-205
WzyueHne TeOpeTHIECKOTo U MPaKTHIe-
Texnonorust 06paboTku CKOTO MaTepuana:
5 | BBICOKOMUHEPATU30BAHHBIX 16 5 2 - - - - - 14 — [1] cp. 186-191
MIPUPOIHBIX U COPOCHBIX BOJ ﬁfilfi‘él;Hfgfe AOMAIIHETO 3a/1aHHA:
Knaccugukanus ycraHoBok U3yueHne TeOpeTHIECKOro 1
6 | MeMOpaHHOTO pa3eeHus 21 5 2 - 4 — - - 15 - TIPAKTHICCKOro MaTepHala:
BOJHBIX PACTBOPOB [1], erp. 105-117.




Pasren TMCHUILTUHEL Pacnipenenenue TpynoeMKoCTH paszelia (B yacax) 1o Bujaam ConeprxaHne caMOCTOSITEIbHOM

< o, o
Ne dopma IIPOMEKYTOUHOM © Z q:)( § y4eOHOU paboThI Npa60TI>I :
iy arrecramm 284 2 Konraxrras o | Kour. | (Comsmmen Xoneromma o 5.1 n
<
(no cemecmpam) 5 % O | Jlex | Hp | Jla6 | KIIP | UKKII | A poJIb

Brimonnenne JOMAalIHEro 3aJJaHusd:
[1] ctp 167-182
[2],cTp.185-205
N3yueHne TeopeTndeckoro u
MPaKTUYCCKOIo MaTepurajia:

Crabunu3anroHnHast 00paboTka

7 1 p 19 5 1| 4] - - - | 14 — | [ crp. 210-223

BOA BrinonaHenne qomainiHero 3aJIaHus:
[1] cTp. 210-223.
W3yueHne TeOpeTH4ecKoro 1 mpaKkTuie-

VcnoBUs HCIOIB30BaHUS B CKOro MaTepuana:

8 | u3MeHEHHUs CBOMCTB BOJIbI U 26 5 4 8 - - - - 14 [3], ctp.82-158

napa B Tpakte TOC BeIMoIHEeHNE OMAIIIHEr0 3aJaHus:
[1]crp.3-15

DK3aMeH 36 _ _ _ _ _ 25 _ 33,5 2K33M€H MPOBOJIUTCS B YCTHOM popme 1o

MWJICTAaMCOIVIACHO IPOrpaMMe dK3aMeEHa
Hmozo 3a cemecmp 216 5 16 |32 |16 - - 2,5 116 33,5
[Ipumeuanue:Jlek — nekmuu; IIp — npaktuueckue 3ansaTus; Jlab — mabGoparopueie pabotel; KIIP — ayauTopHble KOHCYIBTAIMH IO KYpPCOBBIM

npoektam/padoram; UKKII — nHauBHayanbHbIe KOHCYJIBTAIMH 110 KypCOBBIM IIpoekTam/padoTtam; [1A — npomexxyrounas arrectamus; CP — camocrostenpHas
paboTa cTyaeHTa.




3.2. Kpatkoe coaep:kaHue pa3/iesioB
5 Cemectp
1. IIpumecu npupooHbix u KoHNYPHbIX 600

Hcrons30BaHre BOIHOTO TEIUIOHOCKTENTSE M €10 TIOTEPU B TETUIOIHEPreTUUIECKIX M TPOMTEILIOHEPr ETHIECKHX
YCTAHOBKAX Pa3MMYHOrO Tvra. OCHOBHBIE MCTOYHMKH 3arps3HEHHs, BIMSHUE TPUMEcei BOIBI HAa HAIEKHOCTh
paboThl  OCHOBHOTO OOOpynoBaHus. OCHOBHBIC TpeOOBaHMSI K KAa4eCTBY KOHTYPHBIX U JIOOABOUHBIX BOJI
TIApOT CHEPHUPYIOIIVX 1 OXJIKIIAFOIIAX CHCTEM C IETHE0 MUHUMU3ALIAH CKOPOCTEH OTIIOXKEHNIA 1 KOPPO3HHL.

2. Texnonocuueckue nokazamenu Kayecmed npupoOHbIX U KOHIMYDHbLIX 800

Knaccudpukanuss ¥ XapaKTepHCTHKA HMPUMECCH MPHPOIHBIX M KOHTYPHBIX Boj. I[lokasaTtenu

Ka4yecTBa BO/IBL.

3. Texnonocus u annapamol npedsapuUmenbHOlU OYUCMKU 800bl
OU3NKO-XUMHUYECKUE TIPOIECCHI, MPOTEKAIONMUE IMPU KOATYISIUH W W3BECTKOBAHHU BOJIBL
N3MeHeHne XUMHUYIECKOTO COCTaBa MPUMECEH BOIBI TP KOATYIISAIINN B N3BeCTKOBAaHHU. OCBETIINTEIH
U CXEMBI YCTAaHOBOK I KOAryysiuu. KOHCTPYKIIMH OCBETIIMTEIBHBIX (DUIIBTPOB W YCIOBHSI WX
IKCILTyaTaIlny.

4. Texnonoeus uOHO0OMEHHOU OUUCIIKU NPUPOOHBIX U KOHMYPHBIX 800

OOmue cBelleHUs] 0 MIOHNUTAX M UX TEXHOJOTMYECKHE TI0Ka3aTesu. TeXHOJIOTHS HOHHOTO 0OMeHa
1 000pY/I0BaHHE HOHUTHOW YaCTH BOJIOTIOJITOTOBHTEIBHBIX YCTAHOBOK. TEXHOJIOTHUYECKUE CXEMBI
MOHHUTHBIX YCTAHOBOK. DKCILTyaTaIisl HOHUTHBIX (PUBTPOB.

5. Texnonocusi 06pabomku 8biCOKOMUHEPATUSOBAHHBIX NPUPOOHBLX U COPOCHBIX 800

Oo6mue mostokernss. CXeMbl U TIPHHITAT JCHCTBYSI UCTIAPUTEIIBHBIX W BBITAPCHHBIX YCTAHOBOK
Pa3IUMYHBIX THIIOB. MeToIbI 00eCIIeYeH s YUCTOTHI TIapa W TPEOTBPAIICHAS HaKUIeoOpa3oBaHHMs.
KoHncrpykius aeaspatopoB u JekapOOHU3aTOPOB, UX BHIOOP.

6. Knaccugduxayus ycmanosok Memopanno2o pazoeneHus 600HbIX pAcmeopos

MexaHu3M pa3ielieHus BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB C IPUMEHEHUEM 00paTHOTO 0CMOCa.
CpoiicTBa MeMOpaH M MX XapaKTepucTuku. Cxema ammapaToB oOpaTHOTO OCMOca U TPEOOBaHUS K
KayeCTBY UCXOTHOM BOJIBL.

7. Cmabunuzayuonuas oopabomka 600

banaHc MoToKOB M coseid )KeCTKOCTH B 3aMKHYTBIX CHCTEMaX OXJIAXKICHMS, TEXHOJIOTHS CTaOWIIM3aliK
BO/IBI TIOZKUCTICHHEM, (pochaTupoBaHreM, KOMOMHHUPOBAHHBIMU CIIOCOOAMM.

8. Venosus ucnonvzosarus u usmenenus ceoticme 600vl u napa 6 mpakme TOC
Opranuzanus BOAHbBIX pexnuMoB. OTinoxenus B uukie TOC. [Iponecchl koppo3uu. MeTo bl
MpeIoTBpalleHus: 00pa30BaHUs OTIIOKEHUH.

3.3. Tembl NpaKTUYECKUX 3AHATHIH
5 Cemectp
OneHka mokasareneil KauecTBa BOJIbI U CIOCOOOB BBIPAXKEHUS MX KOHIEHTpaluii (8 daca)

[Toka3zaTenu kauecTBa BOJIbI B cxeMax «l3BecTKOBaHME-Koaryisnus» (8 yaca).
Pacder ycTaHOBKM IIpeIBapUTEIILHON OYMCTKH BOJIBI U MEXaHUYECKUX (PUIbTPoB (8 yaca).
O06paboTKa BOJIBI METOJIOM HOHHOTO 0OMeHa (8 Jaca).

Howbde

3.4. Tembl 1200paTOPHBIX padoT
5 Cemectp
1. BniussHue TepMuyeckoii 06paboTKH BOABI Ha €€ TEXHOJIOTHUECKUe Toka3aTenu (4 Jaca).
2. O6paboTKa BOJBI METOAAMHU OCAKIACHHUS (4 yaca).
3. O6paboTka BOJIbI METOIaMU HOHHOTO oOMeHa (4 Jaca).
4. OGpatHsbIit ocMoc. (4 gaca).

3.5.PI'P
S Cemectp
Tema PI'P - PacueT TeXHOIOTMYECKOM CXEMBI YCTAHOBKHU NOATOTOBKHU BOJBI..

3.6. TemaTnka KypcOBBIX IPOCKTOB/KYPCOBBIX padoT
KypcoBoii mpoekt/kypcoBasi paboTa y4eOHBIM IIJIAHOM HE MPEIYCMOTPEHBI.



3.7. CooTBeTCTBHE pa3/1e10B JUCHHUILIMHBI H (POPMHUPYEMBbIX B HUX KOMIIeTeH M

Howmep pasnena muCHUIUIAHEI (B COOTBETCTBUH C

3ariaHUPOBaHHBIE PE3YIbTATHI 00 YICHHSI 1O Konpt n.3.1) OneHoyHoe CpesiCTBO
JUCUUILINHE HHIUKAT 5 Ce.M.eCTp (THIT 1 HAUMCHOBAHHE)
(B COOTBETCTBUU C pa3ieioM 1) 0poB 1T213 2 5 6 7 8
3HaTh:
— OCHOBHBbIE XHMMHYECKME TIOHSATHS U 3aKOHHBI,
3aKOHOMEPHOCTH MPOTEKAHHU XUMHUYECKUX SIBIICHHH, Tecr No | TeXHOMOIMUIECKIE N —
KJ1acCH(DUKALMIO M CBOMCTBA XMMUYECKHX DJIEMEHTOB | 1K-1.2 X NPUPOTHOM BOTBL
U UX COEIMHEHMH, MPUMEHSIEMBIX B TEIIODHEPTETHKE;
Tect No2.
—IPUHIUIINATIBHBIC TEXHOJIO'HYECKUEC CXEMBbI BO)IOHO}IFOTOBI/ITCHLHOC 060py}10BaHI/Ie,
BOJIONO/ITOTOBUTENBHBIX YCTaHOBOK; IK-1.2. X MIPUMEHIEMOE B SHEPreTHKE
Tect Ne3 OOpaboTKa BOJBI METOAMH OCAXKICHUSI.
—OCHOBHBIE  XapaKTEPUCTUKH  OOOPYAOBaHUS Tect Ned MemOpaHHbIE METOABI 00ECCOIMBaHMUS
BOJIOIOIrOTOBUTENIBHBIX YCTAHOBOK; [K-1.2. X BOJIbI.
Ymern:
OTuers! 1abopaToOpHBIX padoT:
pelIaTh OCHOBHBIC THIb 3ajady 1O OMHCAHHIO | JK-1.2. X Tema 1-Bnustaue Tepmudeckoi 00paboTKH BOABI HA
(DH3HUECKNX ABJIEHMiL; €e TeXHOJIOTHYECKHE TOKa3aTeNn
OTuers! 1abopaToOpHBIX padoT:
yMeTh 00paldaTbiBaTh Pe3yIbTaThl (YU3MYECKOrO | [IK-1.2. X Tema 2 - O6paboTKa BOIBI METOAAMU OCAXKIECHUS.
IKCTIEPUMEHTA;
Tema 3 - OOpaboTka BOIBI METOZAMH HOHHOT'O
BEIOMpAaTh METOA W  METOAWKY  OIpEdeIICHUI K-1.2 X obMeHa
MTOKa3aTeNsl KaueCTBa TEITIOHOCUTEIS; o Tema 4 -ObpatHsIif ocMoC.
MPOEKTUPOBATh  COBPEMEHHBIC  TEXHOJIOIMYECKHUE BANHTE! PACYETHOTO 3a/(AHHs
CXEMBI TIOAr OTOBKH BOJIBI B TETIIOSHEPTETHKE TK-1.2. X -«Pacuer TexHOOrMUECKOi cxembl BITY ¢ 3a1aHHOM
MPOU3BOIUTEIILHOCTHIO




4. KOMIETEHTHOCTHO-OPUEHTHUPOBAHHBIE OIEHOUYHBIE MATEPHAJIBI
JUISI TEKYIIIETO KOHTPO.JIS1 YCOIEBAEMOCTH U TIPOMEKY TOYHOI
ATTECTALIMM MO JUCHUATIIINHE

4.1. Tekymmii KOHTPOJIb YCIIEBAEMOCTH 110 AUCHHIIIMHE:

S cemecTp

— TECTUPOBAHUE:
Tect Nel TexHosorndeckue nokaszareau IpUpoJHONA BOJIBI.
Tect Ne2 BononoiroroButesibHOE 000pyA0BaHUE, MPUMEHSIEMOE B DHEPTETHKE.
Tect Ne3 O6paboTKka BOJIbI METOJIAMU OCAXKICHHUSL.
Tect Ne4 MemOpaHHbIE METO/1bI 00ECCOTMBAHMSI BOIBI.
- OTYETHI TAOOPATOPHBIX PAdOT:
Tema 1-BnusHue tepmudeckoit 00pabOTKHU BOJIbI HA €€ TEXHOJOTUYECKUE TOKa3aTeNn
Tewma 2 - O6paboTKa BOJIbI METOJITAMHU OCAXKICHHUSI.
Tema 3 - OOpaboTKa BOJIbI METOIaMU HOHHOTO OOMeHa
Tema 4 -O6paTHBI ocMoC.
— 3alUTHl PACYETHBIX 3a/IaHUMN
Tema-Pacuer Texnonornueckoit cxembl BIIY ¢ 3a1anHO TPOU3BOIUTEIIBHOCTBIO.

bannpHO-peUTHHIOBasA CTPYKTYypa AUCLUIUIMHBI SBISIETCS IPHIIOKEHUEM A.

4.2. IIpoMe:xxyTOYHASI ATTECTAIUSA MO TUCHHUIIMHE (YACTH AUCHUNIMHBI):

5 cemecTp
OK3aMeH.

Ornenka ompenaenseTcs B COOTBETCTBHM ¢ [lososkeHneM o OaIbHO-PEHTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» B r. BoMKCKOM Ha OCHOBaHMM CEMECTPOBOM M HK3aMEHAIMOHHOMN
COCTaBJIIONIHUX.

B npusnoxeHue K AUIIIOMY BRIHOCHUTCS OIIEHKA 3a 5 ceMecTp.

IIpumeuanue: OueHOYHBIE MaTepUadbl MO TUCHUIUIMHE NPUBEIACHBI B (OHJIIE OLIEHOYHBIX
marepuanon OITOIL.

5. YU EBHO-METOIUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI
5.1. [leyaTHbIe U 3JIEKTPOHHbIE U3IAHMS:

1. KonbuioB, A. C. BogonoaroroBka B 3HepreTuke [DneKTpoHHbIN pecype] : yuebd. mocodue/A.C.
Komnsuios, B.M. JlaBbirux, B.®. O4ukoB.- D5eKTpOH. TEKCTOBBIE aH. - M.: 3narenbckuil tom MOU,
2017. - URL.: http://www.studentlibrary.ru/ru/book/ISBN9785383009680.html

2. Erommna FO.A. M3ydyeHne XUMUKO-TEXHOJIOTMUECKUX MPO-LECCOB U OMpPENETIeHHEe OCHOBHBIX
nokasaresieil kauectBa BogHoro Tem-ioHocutenss Ha TOC: mpaktukym / FO.A. Erommna, H.A.
bonbmaxkosa, FO.A. Mopsiranosa. — M.: M3natensctBo MOU, 2018. -52 c. ISBN 978-5-7046-6

3. BepxoBckuii, A. E. Pacuet BogHO-xumudecknx pexxumoB TOC [ DnekTpoHHBIH pecypce] : yuel.
nocobue / A. E. BepxoBckuil. - DnekTpoH. TekcToBble maH. — M. : MOMU, 2011. — URL:
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=2834

4. KonblioB, A. C. Ilpomeccsl u ammaparbl MEpeIOBbIX TEXHOJOTHUN BOJOMOATOTOBKU MU HX
IIPOrpaMMHPOBAHBIE pacyeThl : yued. mocodue s cryneHToB By30B / A. C. Konbiios, B. @. Oukos,
1O. B. Uynos. - M. : U3nat. nom MOU, 2009. - 222 c.

5. Jlapun, B. M. OCHOBBI MaTeMaTH4YE€CKOTO MOJICTUPOBAHMS XHUMHKO-TEXHOJIOTHYECKUX
nporeccoB 06padotku Termonocutens Ha TOC U ADC : y4el. nmocobue it CTyieHTOB By30B / b.
M. Jlapun, E. H. bymyes. - M. : U3gar. nom MOU, 2009. - 310 c.


http://www.studentlibrary.ru/ru/book/ISBN9785383009680.html

5.2.JII/IIIeH3HOHH06 n CB050)1H0 pacinpocrpansieMoe nporpaMmmMmHoOe oﬁecneqelme:
Microsoft Word, Microsoft Excel, Power Point.

5.3. UHTepHeT-pecypchl, BKIOYasi npodeccnoHaIbHbIe 0a3bl JaHHBIX H HH(POPMAIUOHHBIE
CIPaBOYHbIE CHCTEMBI:

Yuuepcuterckas nHpopmarronnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cucrema «KoncynbranT+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cuctema «["apant» http://www.garant.ru

bazamannbix Web of Science https://apps.webofknowledge.com/

basa nannbix Scopushttps://www.scopus.com

[Mopran oTKpBITHIX JaHHBIX Poccuiickont deneparuu https://data.gov.ru

baza OTKpBITBIX JaHHBIX MwuHUCTEpCTBA Tpyda M COLMANbHOM  3amuTel PO
https://rosmintrud.ru/opendata

baza nannpix Hay4noit anexrponnoii oudanoteku eLIBRARY .RU https://elibrary.ru/

baza naHHbBIX MPoeCcCHOHANBHBIX CTaHAapTOB MUHUCTEPCTBA TPY/Ia U COIMATBHON 3aIllUThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

basbl manHbpIx MUHHCTEPCTBA 9KOHOMUYECKOT0 passutus PO http://www.economy.gov.ru

baza oTkpbIThIx nqanHbIX Pochuamonutopunra http://www.fedsfm.ru/opendata

DnexkrponHas 6a3a ganubix «M3marenscTBo Jlane» https://e.lanbook.com

denepanbHas rocygapcTBeHHas uH(opMmanmoHHas cucrtema «HammoHanbpHas 3yeKTpOHHAs
oubmuoTeka» https://H30.pd

HarnponansHsiii nopran ornaitd ooyueaust « OTKpeIToe oOpasoBanue» https://openedu.ru

DnexkrponHas 6a3a ganusx "Polpred.com O630p CMU" https://www.polpred.com

Odunmaneapiii  cailt denepalbHOTO areHTCTBA IO TEXHUYECKOMY pPETYJIUPOBAHUIO H
meTpostoruu http://protect.gost.ru/

Dnexkrponnas oubmuoreka MOUhttps://nth.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI
JlexIMOHHBIE, TIPAKTUYECKHE U JIaOOpaTOPHBIE 3aHATUSA TPOBOJIATCS JIAOOpATOPHUH

XUMHUYECKUX TEXHOJIOTUNA UM. 150-1eTusa nepuoauueckoi CUCTEMbI XUMUYECKUX AnemeHToB JI.M.
MenneneeBa. B aynutopHoi dactu 3TOo¥ jJaboparopuu cHaOxeHa 0O0OpyIOBaHHMEM MJI TOKa3a
0o0ydJaroImMx  MaTrepuajgoB, CpPEACTBAMH  3BYKOBOCIPOM3BEICHHUS, JOCKOW  ayJIUTOPHOM,
obopynoBaHuWeM [Uis TpEACTABICHUS TMpe3eHTauuil (Ma3MeHHas MaHelb, [epPCOHAIbHBIN
KOMIIBIOTED).

JlaGopaTopHas 4acTh OCHAIIICHA :

AKBQIUCTHILISITOP ICKTPUUCCKHUI;

BECHI aHAJTUTHYECKHE;

BECHI TEXHUYECKHE;

mkad) CyIIIbHBIN;

KOHJYKTOMETD;

HOHOMED J1abOpaTOPHBIN;

MeEIIIAJIKA MarHUTHBIC;

mKad BBITSHKHOM;

CTOJIBI TUTPOBAJIHHBIE;

TECTOBBIE YCTAHOBKM OOPATHOTO OCMOCA M CTaHIIUSI XUMUYECKOW OYMCTKH MeMOpaH;

CTeH]I JJis onpenenenus uuaekca SDI.


https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
https://нэб.рф/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://ntb.mpei.ru/e-library/index.php

IIpuioxenue A

BAJUIBHO-PEUTUHTOBASI CTPYKTYPA JUCHUILJIMHBI
OU3NKO-XUMNYECKHNE OCHOBBI BOAOIIOATI'OTOBKH

(Ha3BaHME AMCLIUIUIHHBI)

S cemecTp

Hepeqeﬂb KOHTPOJIbHBIX MepOl'[pl/IﬂTl/Iﬁ TEKYHIEIro KOHTPOJISA yCII€eBAEMOCTH IO JMCIUIIJIMHE!

KM-1 Tect Nel TexHonoruueckue noka3arean NpUpOIHON BOJIBI.

KM-2 Tect Ne2 BononoaroroBureiabHOe 000pyI0BaHUE, IPUMEHSEMOE B SHEPIETHKE.

KM-3 Tect Ne3 O6paboTka BOJIbI METOIAMHU OCAXKICHHUSI.

KM-4 Tect Ne4 MemOpaHHBIE METO bl 00ECCOMBAHUS BOIBI.

KM-5 Otyer naGopaTopHOil paboOThl - BriusHue TepMHuueckoil oOpaOOTKM BOJBI Ha €€
TEXHOJIOTMYECKHE MOKa3aTeIH

KM-6 Otyet nmaboparopHoit paboThli- OOpabOTKa BOJABI METOAAMH OCAXKICHUS

KM-7 Otyet maboparopHoit paboThI-O0paboTKa BOIBI METOJAMH HOHHOTO OOMEHa

KM-8  Oruer maboparoproii pabotsi-O0paTHBIA OCMOC.

KM-9 3amuTa pacyeTHOro 3ajgaHus -Pacuer TtexHosormyeckoi cxembl BITY ¢ 3amanHO#
MIPOU3BOIUTEND

Bua npoMesKyTO4YHOI aTTecTalMU — SK3aMEH.

TpynoeMKoCTh TUCHUIIIIUHBI =6 3.€.

Howmep Paspen nucuuruineel Nunexd KM-1|KM-2|KM-3 [KM-4 |KM-5 |(KM-6 KM-7 KM-8 KM-9 JK3aMeH
pasznen KM:
a

IIpumecu npupoaHbIX U

1 KOHTYPHBIX BOJ. + + +

TexHOIOrH4IeCcKUe ITOKa3aTeu
2 | xadecTBa IPUPOIHBIX U + +
KOHTYDPHBIX BOJI

TexHonorus u anmnaparsl

3 MIpeaBapUTENFHON OYUCTKA + + +
BOZBI
TexHoIOruss HOHOOOMEHHOI

4 OYHCTKU TPUPOIHBIX 1 + +

KOHTYPHBIX BOJ
Texnonorus 06paboTKU
5 BBICOKOMHMHEPATU30BAHHBIX + +
TIPUPOIHBIX M COPOCHBIX BOJ
Knaccudukarms ycraHOBOK

6 | MeMOpaHHOrO pa3aeneHus + +
BOJIHBIX PAaCTBOPOB
Crabwmm3anuonHast 06padoT- +
Ka BOJ

VY CII0BHS HCTIOIB30BAHUS U +
8 | u3MeHeHusI CBOWCTB BOJIBI U +
napa B Tpakte TOC

MunuManbHblil 6anza KM | 4 |4 | 4 4 4 4 4 4 8 20




MaxkcumainbHsiil 6awr 3a KM

12

40




MuHHCTEPCTBO HAYKH M BbicLIero odopa3osanus P®
denepajibHOE TOCYyIaPCTBEHHOE OI0KeTHOE 00pa30oBaTeIbHOE YUpeKIeHne
BbICILIEr0 00pa30BaHUA
«HauunoHaJbHBIN HCCIeA0BATEIbCKHI YHUBepcuTeT « MW

dumana OI'bBOY BO «HNY «MDHU» B r. Borkckom

Hanpasnenue noaroropku: 13.04.01 TenioanepreTnka M TemI0TEXHHKA
HaunmeHoBanue o0pa3oBare/ibHON NMporpaMmmbl: UHTe/UIEKTyaJIbHasI pacnipee/ieHHASI JHePreTUKa.
YpoBens 00pa3oBanusi: 6akajaBpuat

®opma 00y4eHHUsI: O4HASA

OIIeHO‘IHbIe MaTepUuaJibl 10 TUCHUILIMHE

B1.B.06 ®U3NKO-XUMHUYECKHUE OCHOBBI BOJONOATOTOBKH
(MMPODWI 2)

Bosxekmnii 2023



OneHouHble MaTepualibl MO0 JUCHUIUIMHE NPEJHA3HAYEHbl I OLEHKU: JOCTUKECHUS
00y4aromuMucs 3aIIaHUPOBAHHBIX PE3YJIbTATOB OOyYeHHs IO JUCHUIUIMHE, dTana (popMUpoBaHHS
3aIJIAaHUPOBAHHBIX KOMIIETEHLIUN U YPOBHSI OCBOCHMSI TUCLIUIUINHBI.

OneHouHble MarepHuaibl M0 JUCLUUIUIMHE BKIIIOYAIOT OLICHOYHBIE CPEJCTBA ISl HPOBEACHUS
MEPOTIPUATHI TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOUHOM aTTeCTaI|H.

O1eHOYHBIE CPECTBA ISl OLIEHKH 3aINIAHMPOBAHHBIX PE3YIbTATOB OOYUEHUS 110 AUCIUILTIHE,
COOTHECEHHBIX C MHIUKATOPAMHU JOCTHKECHHSI KOMIIETECHIMI:

Homep u HanMeHOBaHUE pe3yJIbTaTOB 00pa30BaHUS 110
[ —— Komst O1LieHOYHOE CPENICTBO
HHIUKATOPOB (TMT ¥ HAaMMEHOBaHHME)
(B COOTBETCTBUU ¢ pazzenoM 1)
3HaTh:
S cemecTp
OCHOBHBIE  XMMHWYECKHE IIOHSATHS W  3aKOHBI, T1K-1.2. Tecrl «TexHomornueckue
3aKOHOMCPHOCTHU MPOTEKAHUSA XUMHUYCCKHUX HBJ’ICHHf/i, I10Ka3aTeiinu HpHpO}lHOﬁ BOIbD»
KJIACCU(PUKAIUIO ¥ CBOMCTBA XUMHYECKUX 3JIEMEHTOB U
nux COG}Z[HHGHI/II;‘I, IMPUMCHSICMBIX B TCIIJIOOHEPI' €TUKE,
TIPUHINITAAIIBHBIE TEXHOJIOTHUECKHE CXEMBI TIK-1.2. Tecr 2.
BOJOIIOATOTOBUTEIBHBIX YCTaHOBOK; BOJIOHOJIFOTOBI/ITGJ'[BHOC
obopynoBaHue, MpUMEHIEMOE B
JHEPTEeTHUKE
Tect 3 O6paboTka BOIBI
METOJIaMH OCQKJICHUS.
OCHOBHBIE XapaKTEPUCTUKA 00opyTOBaHUS I1K-1.2. Tect4d «MemOpaHHBIE METOIBI
BOJIOTIOATOTOBUTEILHBIX YCTAHOBOK 00eCCOIMBaHUS BOIBD)
YMmerh:
5 cemectp
pelaTh OCHOBHBIE THIIBI 3aJja4 110 OIUCAHUIO TIK-1.2. Oruers 1ab0paTOpHBIX PaboT:
U3MUECKHX ABICHMIT Tema 1 - BiusiHue TepmMudeckon

00paboOTKH BOJIBI HA €€
TEXHOJIOTMIECKUE TIOKA3aTeIH

yMeTb 00pabaThIBaTh Pe3yIbTaThl PU3UIECKOTO IK-1.2. OTt4ersl 71a00pPaTOPHBIX padoT:
JKCIIEpUMEHTA Tema 2 - O6paboTka BOABI
METOJIAMH OCAXKICHMSI
BBIOMpATh METONl W METOAWKY OMNpEeAeNeHHs IoKa3a- IK-1.2. Tema 3 - O6paboTka BOABI
TeIsl KAa4eCTBa TEIIOH OCUTENS METOJIaMU HOHHOT'0 OOMEeHa
Tema 4 -O0paTtHBI 0cMOC
IK-1.2. 3aIunThI PACYETHOTO 33/ TaHUS
IPOEKTHPOBATH  COBPEMEHHBIE  TEXHOIOTHYECKHE — «Pacder TeXHONOrn4ecKou
CXEMBI OATOTOBKH BOJIBI B TETLIODHEPTETHKE cxemsl BIIY ¢ 3amanHOM
MPOU3BOUTEITHOCTHIOM

Coaepixkanue oneHo4HbIX cpeacts. lllkana u kpuTepun oneHnBaHuA

Tect «TexHos0ornyeckue MOKa3areJu NPUPOAHON BOALD)

Tect cocrout u3 6 Bonpocos. Bpems BeinonHenus 10 MuHyT.

ITpumep BapuanTa
1. Kakue npumecu 3arps3HsIOT IOBEPXHOCTHBIE BOJIBI?
a) pacTBOPEHHbIE, KOJUIOUTHO-PACTBOPEHHBIE U TPYOOHCIIEPCHBIE IPUMECH
0) ra3pl; KATHOHBI U AHUOHBI COJIEH; PACTUTENbHbIE OCTATKH; YACTUIII NIECKA U TJIUHBI
B) KOJUIOMJIHO-PACTBOPEHHbIE; IPUMECH OPTaHMUECKOTO U MHUHEPAIBHOTO MPOUCXOXKICHHS
I') KaTHOHBI M aHUOHBI COJICH; MPUMECH OPraHUYECKOI0 U MHUHEPAJIBHOTO MPOUCXOXKICHUS
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2. HazoBuTe OCHOBHBIC ITOKA3aTENH, TPUMEHSIEMBIE JIJIS1 OLIEHKH KaueCTBa MPUPOTHBIX BOJ?
a) B3BCIICHHBIC BEIICCTBA;, MUHEPAIBHBIN OCTATOK; OKUCIISIEMOCTh; OOIIasi KECTKOCTh; 0OIIas
eI04YHOCTh; pH
0) B3BCIICHHBIC BEIECTBA; CYXOW OCTATOK; MPOKAJICHHBIM OCTAaTOK; KapOOHATHAs KECTKOCTh;
AIEKTPOTIPOBOTHOCTH
B) OKHUCIIIEMOCTh; HCKapOOHATHAS JKECTKOCTh; TUTPATHAS MIEIOYHOCTh, MUHEPAIBHBIN OCTaTOK
I') OKHUCIIIEMOCTh; 00IIast )KECTKOCTh; 001Ias meI09HoCTh; pH

3. Kakue ¢axkTopsl BIUSIOT Ha KA4E€CTBO MpOIecca KOarymsnnuu ?
a) Hanmuuyne OMKapOOHATOB B MCXOJHOMU BOJIE, 3HaYeHnEe pH cpempl
0) coxepkaHHe B3BEIICHHBIX BEIIECTB, HATMYNE HOHOB MEITH
B) KpeMHeCcoep)KaHue, KECTKOCTh BOJIbI, COJCPKAHNE XJIOPUIOB
r) coJiepKaHue XJIOPUIOB, 3HadeHue pH cpensl.

4. C kaxoil 1eJ1bI0 IPOBOIUTCS U3BECTKOBAHUE?
a) JUIA CHIDKEHMS OOIIEH MIEIOYHOCTH, NeKapOOHU3AIMH BOJIbI, YACTUYHOTO YMSTYCHUS BOJIBI,
CHUKEHUS COJIECOIEP>KAHUSI BOJIbI
0) I CHIDKEHUSI COJIECOICP KaHUS BOIBI
B) Ui IekapOOHU3auK BOAbI M yaaneHus nonoB HSi103
r) JUIs yoaneHus noHoB Fe, HoHOB Menn

5. Jlns 9ero NpUMEHSIIOTCS] OCBETIUTENbHbIE (MEXaHUYeCcKre) PUIbTPhI?
a) JUIs yAaJeHUs KOJUIOMIHBIX IpUMeceil 1 B3BEUICHHBIX BEILECTB;
0) 1A yIoajneHHUs HOHOB )KeJe3a; KaJablMsl; MarHUs; CBUHIIA;
B) Ul yJalleHHsl YIJIEKHCIIOro rasa;
r) JUld yJajJeHHus HOHOB )KECTKOCTH.

6. JIns1 yero mpuMEHsIIOTCS HOHOOOMEHHBIE TEXHOJIOTHH ?
a) JUIS pEeryJIMPOBAaHUS HOHHOTO COCTaBa BOJIBI.
0) I OCBETJICHUS BO/IBI.
B) Ui IeKapOOHHU3AIMH BOJIBI.
r) Uil 0OECKUCIOPOKUBAHUS BOJIBI.

Tect BogonoaroroBurejibHOe 000py10BaHNe, IPUMEHsIEMOe B YJHEPreTuKe
1.KakoBo Ha3HaueHne Na-KaTHOHUPOBAHUS?

a) JUISL IPUTOTOBJICHUS YaCTUYHO-00ECCOICHHOM BOIbI

0) JUTSI TIPUTOTOBJICHHS 00SCCOJICHHON BO/IBI

B) JUISL IPUTOTOBJICHUS TIOJTUTOYHOM BOJIBI JIJIS TEIUIOCETH U B CXEME OYUCTKH BO3BpaTa
r) MPEIOKUTE CBOM BapHAHT OTBETA

2. Kakue peareHThl IPUMEHSFOTCS [TPU U3BECTKOBAHUU U KOATYJISALIUU BOJIBI?
a) KanpimHUpoBaHHas coga NaCOs
0) COeIMHEHMS MarHus H Jkejiesa
B) Ca(OH)2u coub xene3a- FeSO4
r) HET MPaBWILHOTO OTBETA

3. Kakum o6pa30M OCYHICCTBJIACTCA BOCCTAHOBJICHUC pa60‘II/IX (I)YHKI_[I/Iﬁ KaTMOHHMTA U aHUOHHTA?

a) OTMBIBKOW (DHIIBTPYIOLIETO CIIOS

0) B3PBIXJIEHUEM (PUIIBTPYIOIIETO CII0s

B) pereHepaunuein

r) OTMBIBKOM, B3pBIXJICHUEM U pereHepanueid GuibTpyromero cios

4.YkaxuTe OCHOBHbIE NEepHOJbI B paboTe H-KaTHOHUTHOTO QUIbTpa
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a) MIOTJIOLIEHUE BCEX KaTHOHOB; IOSIBJICHUE HAPACTAIOIIEH KOHIICHTpAalu HOHOB Na+ ¢
JAIBHEHIIIMM BBITECHEHUEM KAaTHOHOB KECTKOCTH

0) T0sBJIEHHE HAPACTAIONIEH KOHIIEHTPAIUU HOHOB Mg?*c anbHeIuM BhITeCHEHHEM
karnoHoB H”

B) T0sIBJIEHUE HApacTalollel KOHIeHTpanuy HoHoB Ca* ¢ JanbHeAIINM BEITECHEHHEM
karnoHoB Na*

r) TI0sBJIEHHE HAPACTAIONIEH KOHIIEHTPAINU HOHOB Fe?* ¢ anbpHeniM BEITeCHEHHEM
kaTroHOB Cl -

5.C xaKkoil 1esbio TPOBOJUTCS U3BECTKOBAHUE?

a) JUTSL CHFDKEHUSI 001l MIeTI0YHOCTH, IeKapOOHHU3aNUY BOIbI, YACTHYHOTO YMSATUCHHS
BO/JIbl, CHXKCHUSA COJICCOACPIKAHUA BOJbI

0) JUTsl TeKapOOHU3aIMK BOIbI M yaasneHust noHoB HS103

B) IJId CHUKCHUA COJICCOACPKaHrA BOABL, yIaJICHUSA NOHOB Fe,

F) AJId CHUKCHUA KOHIOCHTpalWHu MOHOB MCIU

6.KakoBbl kputepuu otkitouenuss H ¢unbTpoB I crynenu Ha perenepanuio?

a) CHID)KEHHE KMCIIOTHOCTH (PUIIbTpaTa
0) CHIDKEHHE KEeCTKOCTH (uiIbTpaTa

B) TTOBBIIICHUE KUCIOTHOCTH (DUIIbTpaTa
T) TIOBBIIICHHUE MIETIOYHOCTH (priIbTpaTa

Tect «O0padoTKa BOABI METOAAMM OCANKICHM
Tect cocrout u3 6 BonpocoB. Bpems BeinonHeHus 10 MUHyT.
[Ipumep BapuanTa

1. YkaxuTe HeoOX0IUMbIE YCI0BUS paboThl ocBeTyinTeneil Tuna BTU?

a) BBICOKOE COJICCOJICp)KaHUE BOJIBI; COACPKAHKE YIIICKUCIIOTO T'a3a B BOJIC

0) II0JIOTPEB UCXOAHOM BOJIBI; IIOCTOSIHCTBO J03bI peareHTa; MOCTOSHHBIA PacXo,1 BOJIbI

B) BBICOKAsI IIE€JOYHOCTh BOJBI, ITIOCTOSHCTBO KayecTBa MCXOJHOW BOJBI, OT
MPUMEHECHHS (PIIOKYISTHTOB

T) IMOCTOSIHCTBO KaueCTBa MCXOJHOM BOIBI

2. Kakue ¢uibTpyrole MaTepuaibl HCIOIb3YIOTCS B MEXaHHUECKUX (puibTpax?

a) MOHOOOMEHHBIE CMOJIBI; BUCKO3a

0) cynbhOyroiab

B) aKTHBHUPOBAHHBIN YTOJIb

r) KBapLEBBI IECOK; APOOIICHBII aHTPALIUT

3. Kakue oCHOBHBIE ITPOIIECCHI HOHHOTO 0OMEHA PeaTM3yITCsl B BOJIOTIOATOTOBKE?
a) KATHOHUPOBaHKNE U AHUOHUPOBAHUE BOJIbI
0) ocBeTIIEHHE BOBI
B) JeKapOOHHU3AIUS BOJIBI
B) yJaJIeHHe HOHOB METaJIJIOB.

4. KakuM pactBopoM perenepupyercs Na-KaTHOHUTOBBIN GuiabTp?
a) 6-10%-ubM pacTBOopoM NaCl
0) 2-4%-upM pacTBopoM NaOH
B) 1-5%-ubIM pacTBOpoM H2SO4.
r) 1-2%-n61M pactBopom HCI



5. Kakue meMOpaHHBIE TIPOLIECCHI UCTIONIB3YIOTCS B SHEPT€THKE:!

a) JIEra3aTopbl, AJIEKTPOIU3EPHI;

0) MOHMPOBAHUE BOJIbl, 0OpaTHBII 0CMOC;

B) AIIEKTPOJICUOHHU3AINS ,yTbTPAPUIbTPALS, KOATYIISALUS, H3BECTKOBAHHE.

r) yabTpadmIbTpanus, OOpaTHeIi OcMOC, MHUKpOdUIbTpamys, HaHO(UIbTpAIHA,

QJICKTPOACUOHU3 AU, M€M6paHHaSI Jurasanus,

6. Kakas cymiecTByeT Kiaccu(puKaius ycTaHOBOK MEMOPAHHOTO pa3/IeJICHUsI PACTBOPOB:
a) MO THUITy CYHIECTBYIOIIETO IpoIecca, N0 Ha3HAUYCHHIO, MO0 PEeKUMY paldoTy, 1m0 KpaTHOCTH
LUPKYJSILUY, 110 YUCITY CTYIEHEH, 10 OPraHu3aluy [IOTOKOB;
0) 1o Ha3HAYEHUIO, 0 paboveMy JaBJICHHIO, IT0 YACTY CTYICHEH;
B) 10 TUITy MeMOpaH, Mo KOJWYECTBY MEMOpaH, 1o paboueMy JaBJICHHIO;
T') IO TIPOU3BOAUTEIHLHOCTH, 110 KOJIMYCCTBY pa3/ielICHUs TIOTOKA.

Tect «MeMOpaHHbIe MeTOAbI 00€CCOTUBAHNUS BOABI»
Tect coctout u3 6 Bonpocos. Bpems BbimonaHenust 10 MUHYT.

[Ipumep BapuanTa
1. B uem nocTonHCTBAa MEMOPAHHBIX MPOIECCOB:

a) ManocTtouyHble TEXHOJIOTHUH, MaJIOpEareHTHbIE, XapaKTepU3YIOIIHecs CTaOIbHOM KauyeCTBOM
¢bunbTpara.

0) DKOJIOTHYECKHE YUCTHIS

B) KommnakTtHbie

I) XapaKTepHU3YIOUIUECs CTAOMIHPHOM Ka4yeCcTBOM (HUIIbTpaTa

2. Kakue orpaHnnyeHust MIMEET MECTO OBITh JJ1s1 MEMOpaHHBIX MPOLIECCOB:

a) HEBO3MOXKHOCTH 00pabaThIBaTh pacTBOPHI Mpu Temmeparype Boimie 40°C, He A0MTycKaeTcs
MpeBbIlIeHNe (PaKTUUECKOTO AaBJICHHUS BbIllle padouero, He TOMYCKaeTCs MPEBIIICHHUE
COJIECOIepKaHue pa3IesieMOro pacTBopa Bhlle 21/1

0) HEBO3MOXKHOCTb 00pabaThIBaTh pacTBOPHI Mpu Temreparype Boiie 80°C, He gomycKaeTcs
MpeBbIlIeHNE (PAaKTHUECKOTO JaBJICHU BbIllle pabovero, He JOMyCKAeTCsl MIPEBBILICHUE
coJIecoIep:KaHue pa3IesieMoro pacTBopa Bhiiie 11/

B) HEBO3MOXKHOCTb 00pabaThIBaTh pacTBOPHI Mpu TemrepaType Boiiie 10°C, He gomyckaercs
MpeBbIlIeHNe (PaKTUUYECKOTO JaBJICHUS BbIlle padouero, He TOMYCKAeTCs MPEBbIIICHHUE
COJIeCOIep KaHue Pa3esieMOro pacTBopa Beiie 1r/1

I') HEBO3MOXKHOCTh 00padaThIiBaTh pacTBOPHI Mpu TemmepaType Boiiie 110°C, He nomyckaeTcst
MpeBbIlIeHNE (PAKTHUECKOTO JaBJICHHUS BbIlle pabouero, He IOMYCKAeTCs MPEBIIICHHIE
coJieco/iep:KaHue paszensieMoro pacrsopa Baiiie 0,5r/1

3. Kakue memOpaHHbIE MPOIIECCHI HCTIOIB3YIOTCS B SHEPTETUKE:

a) ynbrpaduIbTpaIuUs, OOPATHBII 0CMOC, MUKPO(PHUIBTPALIUs, HAHOPUIBTpALIUS,
ANIEKTPOACUOHU3AIMS, MeMOpaHHAsT TUTa3alis

0) JnerazaTopsl, YIEKTPOIU3EPHI

B) MOHHMPOBAaHUE BOJIbI, 0OpATHBII 0CMOC

I') 3JEeKTPOJICMOHU3AIMS ,yAbTpapHIbTPALIUs, KOArYIsALUs, U3BECTKOBAHHE

4. KoMno3uTHbie MEMOpPaHBI 3TO:

a) MeMOpaHbI COCTOSIIAs U3 TPEX CJIOEB: BEPXHUHN MOJMMEPHBIH cioil 1 MKM, BTOpoi
MHUKPOIIOPUCTBIN, TPETUIM MAKPOIIOPUCTBIN.

6) mosmMepHBI cioi | MKkM

B) TOPHUCTBIN CIION C MOpaMu 2HM

r) MeMOpaHbI COCTOAIIAs U3 TPEX CIO0EB: BEPXHUNA MUKPOTIOPUCTHIN , BTOPOM MOJIUMEPHBIN CIIOH
1 MKM , TpeTHII MaKpOTIOPUCTBHIH.

5. Buemnuii Buj meMOpaH:
a) IUIOCKUE, TpyOuaThble, KaluuIsipHbIe



0) TpyOuaTbie
B) KanWJUIApHBIE, TpyOUaThie
I) IUIOCKHE
6. Kakas cymecTByeT KiacCU(pHUKaIHs YCTAaHOBOK MEMOPAHHOTO pa3/IesiCHHs paCTBOPOB:
a) IO TUITY CYIIECTBYIOIIETO MPOIecca, 0 HA3HAYCHUIO, 110 PeXXUMY padoTy, 0 KPaTHOCTH
LUPKYJSILUY, 110 YUCITY CTYIEHEH, II0 OPraHU3alUH II0TOKOB
0) 1O Ha3HAYCHMUIO, [0 padOUYEMy JAABJICHUIO, TT0 YUCITY CTYIICHEH
B) IO THUITy MeMOpaH, 10 KOJMYEeCTBY MeMOpaH, 10 pabodeMy JaBJICHUIO
I') II0 MPOU3BOJAUTEIBHOCTH, IO KOJMYECTBY pa3JeNIeHHs TIOTOKA

Ilo pe3yJbTaTaM TECTOB:

ITo pe3yabTaTaM TECCTUPOBAHUS BBICTABISACTCA:
— 4 Gaa, eciii MPaBUJILHO OTBEYEHO Ha 4 Bompoca (MUHUMYM 0ajioB);
— 6 0ayos, eciy MpaBWIBHO OTBEYEHO Ha 6 BOIPOCOB (MAaKCUMyM OalljioB);

3amuTa JadopaTopHoi padoThI
« Bausinue TepMuyeckoii 00padoTKH BOAbI HA €€ TeXHOJI0THYecKHe MOKa3aTe
[TpuMepsr BOPOCOB M5 3aIIATHI
1. Cdopmynupyiite uenb sadboparopHoit pabotsr Ne 1.
2. Tlo xaxuM mpu3HaAKaM KIacCH(DHIMPYIOTCS TPUPOIHBIC BOJIBI?
3. Kaxkue texnosornyeckue rnokasareiayu Kauecrsa Boasl Bel 3Haere?
4. Tlosicauth, mOUeMy yMeHbIaeTcss pH B  mporecce OYHMCTKU: TPUpOIHAT —>
JTUCTUIUTUPOBAHHAS.
Kaxk onpenensiercss HekapOOHATHAS KECTKOCTH BOJIBI?
Kak n3MeHsiercs menoyHoCTh NPy KUMITYCHUH ?
[TosicHUTB, KaK ¥ TTOYEMY U3MEHSIETCS 00111ast dKECTKOCTh MTPH KUTISTYEHUH.

UTto Takoe HIeJIOYHOCTH M0 (heHON(PTATCUHY U METUIIOPAHKY?

© o N o O

JIiis KakuXx 1enei qo0aBiseTcs maBesieBas KUCIOTa P ONPEICICHHH OKHUCISEMOCTH BOJIbI?

10. Yo Takoe MmocTossHHAs KECTKOCTE BOJIbI?

11. B uem cyTh yIJIEKHCIOTHOTO PABHOBECHS?

12. Yem oOycioBiieHa 3JIEKTPOIPOBOIHOCTD BOIbI?

13. ITosicHUTh, U3MEHEHUE 3HAYCHUIN KaJIbIIMEBOM JKECTKOCTH B XOJE TEPMHUYECKOH 00pabOTKH
BO/IBL.

14. U3 yero ckiagsIBaeTcs 00IIas MeI0YHOCTb BOIbLI?

15. PacckakuTe NPUHIMI OYUCTKH BOJIbI B UCIIAPUTEIISIX.

16. Yem oOycioBiieHa OKUCISIEMOCTh BOIbI? [10SICHUTH 3HAUEHUE B PSIY:
NpUpOAHAas  —  KWUNAYeHas —  JUCTHJUIMPOBaHHas.

17. B yem cytb nporiecca quctTrusiiun? CKoJbKO (a30BbIX EPEXO00B B 3TOM Ipoiiecce?

18. U3 yero cxnagpIiBaeTcsa 00IIast )KECTKOCTh BOIbI?

19. Meronuka ompeaeneHus OKHcIseMocTH. Ha Kakux Tmpoieccax OCHOBaH — METOJ

NepMaHTaHATOMETPUH?



20. Moser 11 KapOOHATHAS KECTKOCTh OBITh 00JIbIIIE O0IIeH?

3amuTa Ja6opaTopHOi padoThI
«O0padoTKa BOABI METOAMM OCAKIECHUS
[TpumepbI BOIIPOCOB IS 3aLTUTHI
1. Cdopmymupyiite nenp madopaTtopHoit padoTsr Ne 2.
Kakue metopr 00pabOTKH BOJIBI HCIIOB3YIOTCS B JAHHOM J1ab0opaTtopHOi padoTe?

JUig Kakux 1enen NpuMeHsIeTcst Koaryisiius?

2

3

4. Kak u3MeHHTCs 0011ast MeJTOYHOCTh MTPU U3BECTKOBAHUHN?

5. UYto Takoe cTaOMILHOCTEL BOJBI?

6. Cyrtb nporecca koaryisiud. [IpuauHbI pa3pynieHus] KOJUTOUIHBIX YaCTHII.

7. IlouemMy mpu KoarynslMMu COJIIMHM aJlOMUHUS yBenudeHue pH>7,5 BbI3bIBa€T OCTaHOBKY
nporecca?

8. Ot dero 3aBucHt J03a u3BecTH? Kak paccuuteiBaniachk B pabore?

9. CrpoeHre KOUTOWIHOM YacTHIlpl. UTo Takoe E-moTeHIra?

10. Korzga Boja Ha3pIBaeTcs CTaOMIBHOM? YCIOBHE CTAOMIBLHOCTH.

11. Kakue moka3aTeu BOJIbI H3MEHSIOTCS B ITPOIIECCE KOATYIISIIHH ?

12. MexaHu3Mm nercTBUs KoaryissHTa. [1osICHUTh ypaBHEHHE peaKIlHii.

13. Yto Takoe KoytouHbIe YacTUlbl? [IpHunHbl yCTORIMBOCTH.

14. MexaHu3M CHIDKEHHS )KECTKOCTH B TIPOIIECCE N3BECTKOBAHMSI.

15. Kak usmenutcst pH BobI IOCIIC N3BECTKOBAHMS ?

16. Yro Takoe uHAEKC cTa0MILHOCTH BOALI? OT Yero oH 3aBUCUT?

17. Kak u3MeHsieTcs ¢-MOTSHIMAN TIPH J00aBICHUN KOAryJITHTOB?

18. Ot 4ero 3aBUCHT 3HAK UHJEKCA CTAOMILHOCTH BOIBI?

19. Kakue (hakTopsl BIUSIOT Ha MPOLIECC KOATyIsALnn?

20. Yro Ttakoe (hrokynsaHThI? Y KaKyro posib OHU UTPAIOT B Mpoliecce Koaryusanun?

3amuTa JadopaTopHoi padoThl
«O0pabdoTKka BOABLI METOAAMH HOHHOTO 00OMEHa»
IIpumepsl BONIPOCOB AJIS 3aLUTHI
1. Cdopmynupyiite nens naboparopHoit paboTsl Ne 3.
Onummure SKCIEPUMEHTAIbHYIO YCTaHOBKY.
Uro Takoe «mojHas» U «paboyas») oOMeHHast eMKOCTh HOHUTA?
Knaccugukarus HOHUTOB: IO CTPYKTYpE, Ha3HAYCHUIO, IPOUCXOKICHHUIO U T.JI.

HpI/I‘-II/IHLI HU3MCHCHUS MCJIOYHOCTHU ITPpHU OH - AHUOHHUPOBAHHU.

S e

Mexanuszm Na — kaTnoHupoBaHus (peakiun). YTo Takoe «IIPOCKOK KECTKOCTH?
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1.
8.
9.
10
11
12
13

14

15

16

17

18

19

20

BinsiHue opraHM4ecKkux puMecer Ha Ipouecc aHUHOHUPOBAHUS.
O06mwscuuts 3nadenue pH nocne H - u OH — ¢unsTpos.
B uem 3akirouaetcs mpoiiecc pereHepauu Honura’?

. CtpykTypa HOHUTOB. DYHKIIMOHAIBHBIE IPYIIIHI KATHOHUTOB U AaHUOHUTOB.

. OOBSICHUTD 3HaUCHUE KapOOHATHOH xecTkocTH mociie H — u OH — noHUTHBIX QUIBTPOB.

. MexaHu3M CHIKEHHS IEeT0OYHOCTH Tpu H — KaTHOHMpOBaHUU.

. Uro takoe kucnotHocTh Boabl? Kak ompenensercsa? Kak mzmensercs B xone H— u OH —
NOHUPOBaHUsA?

. Kakue cBolicTBa HOHUTOB J1€1aI0T BO3MOXHBIM MIPOLIECC HOHHOTO 0OMeHa?

. OOBsicHUTB 3HaUCHHE TUAPATHOH TIenoyHocTu nocsie H — u OH — ¢punbTpos.

. Kax usmensiercst kapbonarnas xectkocts nociie H - u OH — punbsrpoB?

. Boixonnas kpuBas wuoHuTHOTO (QrubTpa. Ha Kakume 30HBI MOXHO pasnenutb? Yem
00yCoBJIeHA CrIIaXXEHHOCTh JIMHUU (OTCYTCTBUE PE3KUX MEPEX0A0B)?

. Uro Takoe cBoOomHas yriekuciora? Meroawka ee ompeaeneHus. Kak u3MeHsercs ee
coaepxanue B Boje nocie H — u OH — punbTpoB u mouemy?

. Kak nmpoucxoaut perenepanust H — karmonutHoro ¢rbrpa? Kakas KOHIIEHTpaIys J0JKHA
OBITh Yy PEreHEPUPYIOIIET0 pacTBOpa U MoueMy?

. UTto Takoe ocMOTHYECKas CTaOMIbHOCTA HOHUTOB?

3ammra Ja00paTopHO padoThI

«OQOpaTHBI 0CMOC»

[Ipumepbl BONIPOCOB AJIS 3aLUTHI

1.
2.

© 0o N o g &
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ChopmynupyiiTe 11e51b J1abopaTopHOi padoThl Ne 4.
OnumuTe SKCICPUMEHTAIBHYIO YCTAHOBKY.
Cyrp mpomecca ynprpaduibTpanuu. Kakue mnpumecn MOryT OBITh YHaJCHBI METOJIOM
yIbTpadUIbTPALUU?
JIBrokymiasi cuiia B mporeccax yiabTpaduibTpaiuy U 00paTHOTO ocMoca?
B 4yem nmpuHIMNManbHas pa3Huia yibTpaguiabTpanui 1 00paTHOro ocMoca’?
Uro Takoe ocmoc? CyTh mporecca 00paTHOrO 0cMoca.
Kakue npumecu MOryT ObITh yAalieHbl yTeM 00paTHOOCMOTHYECKOH QuiIbTparu?
B uem clio’XKHOCTh HCTIOTB30BaHMI MEMOPAHHBIX YCTaHOBOK?
Kakue mapameTpsl BIUSIOT Ha CKOPOCTH U 3(h(HEKTUBHOCTH Tpoliecca yabTpadunsTpanun?
. Kakue Buapl mMeMOpaHHBIX 371€MEHTOB BBl 3HaeTe? Kakuwe Marepuanbl MPUMEHSIOTCS IS
M3TOTOBIIEHUS MeMOpaH?

. Kakue Tumnsl MemOpaH IpUMEHSIOT 11 00pPaTHOOCMOTHYECKOM U yIbTpaduiabTpaiuu?



12. T'panunsl IpUMEHEHHST METOJ0B MEMOpaHHOTO pasfefieHHs (JaBJI€HUE, KOHICHTPALUU
B3BEILIEHHBIX U PACTBOPEHHBIX BEIIECTB U APYyrue (hakTopbl)

13. Kak wm3mensiercss pH mepmeara mo otHomieHHi0o K pH uCXogHOro pacTBOpa B XOJE
oOpaTtHOOCMOTHYECKOH (pubTpanun?

14. Kakumu J1ocTOMHCTBaMHU 00jaia0T MEMOpaHHbIE TEXHOJIOTMU 10 CPABHEHMIO C APYrUMU
METO/IaMU OUYUCTKHU BOJIbI?

15. Kakumu HepocTaTkamMu 007a/1al0T MeMOpaHHbIE TEXHOJIOTUU [0 CPABHEHUIO C JPYTUMHU
METO/IaMU OUYUCTKHU BOJIbI?

16. Kak  u3MEHSAIOTCS ~ TOKazaTeldd  KadecTBa  oOpabarhiBaeMOW  BOABI B XOJIE
oOpaTHOOCMOTHYECKOU (pubTpanun?

17. Yto Takoe MpOHMUIIAEMOCTb U CEIEKTUBHOCTH MeMOpaHbI?

[To pe3ynbraram 3amIuThl 1a00PATOPHON paOOTHI BEICTABISETCS:
6 GayI0B, €CIIM Ha BCE BOMPOCHI JaHbl IPaBUIIbHBIE OTBETHI, 0€3 HEJ0UYETOB;

4 Ganna, €CIM HE MEHEE YeM Ha IMOJIOBHHY BOIIPOCOB JIaHbI MPABUIIbHBIC OTBETHI, TMOO MPU OTBETE
4acTO JIOMYCKAJIUCh OMUOKH.

Pacyernas pabora «Pacuer TEXHOJIOTHYeCKOM CXeMbl BITY c 3aaHHOMI
NPOU3BOIUTEIbHOCTHIO»
PacuetHoe 3amanue BoIONHSAETCS B GOpME JOMAIIIHETO 3aJaHusl.
|. Boinonnume:
1. ITpousBecTu pacyeT NpeAOYUCTKUA BOIbI;
2. IIpousBecTu pacuer cXeMbl 00ECCOIMBAHMS BOJIBI;
1. Hcxoonvle oannwvie ona 3a0anusn:
XUMHUYECKUH COCTaB BOJOEMOB
1. Texnonozus evinonnenun 3a0anusn:
Onpenenuts:
Jlo3y U3BeCTH U KOaryssHTa.
Onpenenuth KOJMYECTBO PEareHToB,
Onpenenuth KOJMYECTBO U MapaMeTphl BOJOMOATOTOBUTEIBHOTO 000y I0BAHUSI.
MunuMasbHbI 00beM paboTsr: 10 cTpanuIl
[To pe3ynbTaTram pacyeTHON pabOTHI BBICTABIISACTCS:
8 0amioB, yMeHHE IPUMEHSTh OCHOBHBIE MOJI0KEHUS BOJOTIOATOTOBKH (MUHUMYM 0alljioB);
12 6anyioB, yMeHHE MPUMEHSATH OCHOBHBIE IMOJIOKEHHUS BOAOMOATOTOBKU ¢ ()OPMUPOBAHHEM HOBOTO
TEXHOJIOTHYECKOI0 pelIeHus (MaKCUMyM OaJlioB) ;
b) [lisi npoMe:xXKyTOYHOM aTTecTAlMu:

[IpomexxyTouHas aTTecTalus
OKk3aMeH
DK3aMeHAIIMOHHBIN OMJIET BKIIIOYAET JIBa TEOPETUUECKUX BOMPOCA U MPAKTHUECKOE 3aJaHHeE.
[Tpumepbl TEOpEeTUUYECKUX BOMIPOCOB OneTa:
1. 3arpsi3HEeHHEe BOJHOTO TeroHocuTens B TpakTax TOC.

2. Pabora u perenepanust GUIBTPOB CMEIIAHHOTO JICHCTBHUS.
3. Knaccudukarus u xapakTepucTika mpuMeceil MpUpOIHBIX BOJL.
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4, DuU3NKO-XMMHYECKHE OCHOBBI OYHMCTKHU BOJABI OT paCTBOPCHHLBIX I'a30B.
5. Kakue 3arps3Henust popMHUPYIOTCS Ha TETUIONEPEIAIONIEH TTOBEPXHOCTH 000POTHOM
CUCTEMBI?

IIpuMeprl IPaKTUYECKUX 3aAaHUIM:

1. Omnpenenure NOKa3aTend KadyecTBA BOJBI IIOCIE MPOBEIEHHS KOAryasinuu cyibdaTtom
amoMKHNS ¢ 1030# JIK = 0,5 Mr-3kB/am>

[MTokazareyu Ka4ecTBa KCXOMHOM BObI : Ko = 2.84 Mr-okB/mM°

K= 1.04 Mr-oxe/mm3;  KCa?* = 1.89 mr-sxs/mv?; JKMg?* = 0.95 mr-sks/mv®
I, = 1.8 Mr-3x8/am>; Cna* = 0.76 mMr-3xB/mM°; Csos? = 0.93 Mr-skB/am°;
Ccr = 0.81 mr-sxs/am>.

2. PaccunTaiiTe TEXHOJIOIMUYECKUE MTOKA3aTENN U3BECTKOBO-KOATYITUPOBAHHOM BOJIBI.

TMokazareyu Ka4ecTBa HCXOMHOM BObI : Ko = 2.84 Mr-okB/mM®

K= 1.04 Mr-oxe/mm® ;  KCa?" = 1.89 mr-sxs/mv® ; JKMg?* = 0.95 mr-sks/mv®
I, = 1.8 Mr-9kB/mM° © Cnat = 0.76 mMr-sxB/mm° ©  Csos? =0.93 Mr-okB/mM°
Ccr = 0.81 mr-skB/am® .

3. Ompenenute oOmiee yucio pereneparyii B cytku s H 1 tpex ¢unbtpoB (rumomans ¢pumsTpa-
3.14 W, ckopocTh ¢GuiabTpoBaHusA- 15.0 M/4, KoauM4ecTBO BOMBI, MOJUICKAIIEe MOTYyICHHIO C
ycranoBku-100 m3/4) TokasaTenu KauecTBa M3BECTKOBO- KOAryIHMpPOBaHHOH BoAbI : Ko = 2.04mr-
3kB/IM° K =1.44mr-3k8/1Mm° KCa?* = 1.09mr-sx8/mv®; KM@ =0.95 mr-sxe/mm3; I, -0.95mr-
3kB/mM°; Cnat =0.76 Mr-kB/mM3

4. Onpenenute KOHIEHTPAIUU HOHOB Mgz+, HCO3 B Bojge cienyromiero coctaBa
Ko =2.04mr-3xB/mM° Kk =1.44mr-3x8/mm>; JKCa?* = 1.09mr-3x8/mm3; 1, -0.95mr-3xB/mM° ; Cna®
=().76 Mr-3KkB/IM°

Bpewms noarotoBku orBera — 60 MUHYT.
[Tpumep mikansl oneHuBanuss KM
ITo pe3ynbTaTram OTBeTa Ha 3K3aMEHE BBICTABIISIETCS:

- 36-40 6aJ'IJ'IOB, CCJIM ITPAaBUJIBHO BBIIIOJIHCHO IMPAKTHYCCKOC 3aJIaHHC, U IIPHU OTBCTC HA BOIIPOCHI
3K3aMCHAILIlMOHHOI'O Ouiera v Ha JOIIOJIHHUTCIIbHBIC BOITPOCHI O6y‘~l&lOIHPII>iCH IIOKa3ajl, 4TO BJIaJCCT
MaTCpruajioM H3y‘leHHOﬁ JUCHUITIINHBI, CBO60,Z[HO IIPpUMCHACT CBOW 3HAHUSA JIA 00BICHEHHUS
Pa3JIMIHBIX (I)aKTOB HJIN PCUICHUA 3a/1a4;

- 26-35, ecnu paBUIIBHO BBITIOJHEHO MPAKTUYECKOE 3a/IaHUE WM B HEM JIOMYIICHO He 0oJiee OTHOU
OLIMOKH, KOTOpast OblJIa CAMOCTOSITENTLHO HCITpaBiieHa 00yJaroIMMCs, U IIPH OTBETE HAa BOMIPOCHI
HK3aMEHAIMOHHOTO OMiieTa ¥ Ha JOTIOJTHUTEIbHBIE BOTIPOCH O0yUAIOIIHICS TOMYCKaeT Herpyonie
OIIIMOKU,

- 20-25 OansnoB, eciy B BHIIOJIHEHHOM MIPAKTUYECKOM 33/1aHUH JOTYILIEHBI TPYOble OMINOKH,
KOTOpBIE 3aT€M HCIIPaBJIeHbl 00yYarOIUMCs NPH YYaCTHH SK3aMEHATOpa WK MPAaKTUYECKOE 3aJaHu e
HE BBIIIOJIHEHO B MTOJIHOM 00beMe, HO 00Yy4JaroIHiics CMOT IOBECTH PEIICHUE JI0 KOHIIA IPU y4acTUU
9K3aMEHaToOpPa, U B OTBETAX Ha BOIPOCHI IK3aMEHALMOHHOTO OHJIeTa JOMYIIEHbI OIINOKY;

-0 68.J'IJ'IOB, CCJIK MPAKTUYCCKOC 3aIaHUC HC BBITIOJIHCHO HUJIM HE JaHbl OTBCTHI Ha BOIIPOCHI
OK3aMCHAIITMOHHOTO OuyieTa U HE BBIIIOJHEHBI KPUTCPpHUU I KATCTOPUU 20-25 Gamios.
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OreHka 1Mo JUCHUIUIMHE ONpeaessieTcst B COOTBETCTBUU ¢ [lonoxkeHneM o 6auibHO -peHTHHTOBOM
cucreme Uit ctyaeHToB ¢pummana HY «MOHW» B 1. BoIDKCKOM 1O COBOKYITHOCTH PE3YJIbTAaTOB
TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH U DK3aMEHALIMOHHOMN COCTABIISAIOLIEH.

B 3aBucumocTu oT KoMuyecTBa 0auIoB 3a JUCLUILIMHY BbICTABIISETCS:

Ouenka -KosmuectBo 6aymuios

orieHka 5 («otmuaao») -90 — 100 6ammoB

orieHka 4 («xopormio)- 76 — 89 6amios

oIeHKa 3 («yIOBJIETBOPHUTEILHOY) -60 — 75 Gaios

OIIcHKA 2 («HEYTOBJIETBOPHUTEILHO»)- 0 — 59 Gamios
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