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1. Iles11 oCBOeHHSA JMCHMILUITAHBI (MOAYJIA)

LensMu ocCBOeHUS] JUCLUIUIMHBL  «PU3MKO-XUMUUECKHEe OCHOBBI BOZOIOJATOTOBKH»
SIBJITIOTCSI U3y4YeHHEe CHCTeM BOJOIOJTIOTOBKM 3HEProoOBEKTOB TPOMBIILIEHHBIX TPeATPUSITU;
V3yyeHWe MeTO/I0B pacueTa CUCTEM BOJOMOATOTOBKM Ha CTaJWsIX TNPOEKTUPOBaHHUS; U3yueHHe
METOZIOB TIOATOTOBKM /100aBOUHOM U TOANIMTOYHOM BOZBI, H3ydeHHE MeTON0B 00paboTKH
oxJIaX/jarolriell Bo/ibl 000POTHBIX CUCTeM BOOCHAaOXKeHUsI; TIproOpeTeHre 3HAHUH TI0 OpraHK3al[UU
U obecrieyeHH0 TpeOyeMbIX BOJHO-XUMHUECKHUX PEXUMOB OOBEKTOB  IPOMBIILIEHHON
TEIUIOOHEPreTHKY; U3yuyeHHe MeToJ0B 00pabOTKHM BOAbI [Jisi Ppa3/MuUHbIX YCIOBUM DPabOTHI
TEeIJI03HePreTHYeCKOro 000py/I0BaHMsT; U3ydyeHHe OOIIMUX CXeM TeXHOJOTMUeCKOro Mpoljecca Mpu
TIpUMeHeHHH Pa3/IMUHBIX MeTO/[0B 00paboTKU BOABI [/isi KOTe/bHBIX U TEeTJIOBBIX 3/IEKTPOCTAHIIHMA.

2. Mecto aUCHMIUIMHBI (MOAY/isi) B CTIPYKType o00pa3oBaTe/IbHOM MNPOrpaMmbIl
MO/IrOTOBKH 0aKa/jiaBpa

OucuurnmHa «PU3MKO-XMMHUYEeCKWe OCHOBBI BOZOMOATOTOBKW» BXOJUT B BapUaTUBHYHO
yacTb 6/10Ka 1 oOpa3oBaTe/IbHOM MPOTrPaMMBl.
it u3yueHUst AUCLUTUIMHBI HeOOXOUMBI 3HaHWsI, YMEHUS U BaJieHus1, CYOpMUPOBaHHbIE
B pe3y/bTaTe U3y4yeHUs JUCLUIUIVH:
¢ «OOmas ¥ HeopraHWuecKasi XUMHSI» - PACTBOPBI, AWCIIEPCHbIE CHUCTEMbI, XMMUYeCKast
TepMOJMHAMUKa U KUHeTHKa, XMMUUecKoe U (pa3oBoe paBHOBeCHE;
¢ «®Du3rKa» - MexaHHUKa >KUJKOCTel U ra30B, MOJIeKy/IsipHast (pr3rKa U TePMOJUHAMUKA;
¢ «I'wgpora3ogrHaMUKa» - OCHOBHBIE (hHU3MUECKHWe CBOHCTBA >KUJKOCTEM M ra3oB, 1ojobue
rUpOMEeXaHUYeCKrX TPOLIeCCOB, YpaBHEHWE ABWKEHHUs BS3KOM >KUJKOCTH, PEXUMBbI JBHKEHUS,
MOTPaHUYHBIN CJI0H.
3HaHUS ¥ YMEHHs CTY/I€HTOB, TIOJTyYeHHbIe TPU W3Y4YeHWU AAHHOW JUCIMIUIMHBI, OymyT
HEeOOXOAMMBIMM /ijis 0CBOeHMsT AUCIUIUIMH: b1.B.05 «VICTOUHMKH U CHCTEMbI TEIJIOCHAOXKEHHSI»,
b1.B.10 «TexHosornueckie 3HeproHocurenu mnpennpustuii», 51.B.13 «DHeprocbepexeHne B
TeIJIOSHepreTHKe U TeriotexHoorum», b1.B./1B.07.01 «TenioBble 3/ieKTpUYECKUE CTaHLIUU».
3HaHUs, TOyUYeHHble NP WM3Y4YeHUM JAHHOW AUCLUIUIMHBI, MCIOJIb3YKOTCS TIPU pacyeTax
cuctem BITY TOC u A3C, a TakKe TIpU BLITIOJTHEHUH BBITTYCKHOM KBa/TM(DUKALIMOHHOM PabOoTHI.

3. Kommnerenuuu o0ydyaromerocs, ¢opMupyeMble B pe3yjbTaTe OCBOEHHUS
AVCLUILUIMHBI (MOAY/Is1) M IVIAaHUPYeMble pe3y/IbTaThbl 00yyeHus

B pe3ynbraTe OCBOEHUSI AUCHMILIMHBI «DU3UKO-XMMHUUYECKUE OCHOBBI BOJIOTIOATOTOBKH»»
00yJaroluics T0/KeH 00/1a/laTh C/IeAYIOIMMH KOMIIETEHIIUSMU:
CTpyKTypHBIHI
3JIEMEHT [Tnanupyemblie pe3y/bTaTbl 00yUeHust
KOMITeTeHIHH
ITK-9 cioco0HOCTBIO 00ecmeurBaTh CO0/II0/[eHHE YKO0/I0TMUeCKOH 0e30MacHOCTH Ha
MPOU3BO/ICTBE U IVIAHUPOBATH YKO03aAIMTHBIE MEPONIPUATHS U MEPOTIPUATHS 10 YHEPro-
H pecypcocOepe)xeHHI0 Ha POU3BO/ICTBE
OCHOBHBIE MeTO/IbI COO/TIOIEHUS IKOIOTMUEeCKOl 6e30MacHOCTH Ha
TIPOM3BO/ICTBE, CIIOCOOBI IJTAHUPOBAHUS YKO3aIUTHBIX MEPOTIPUATHH U

3HaThb .
MEpOTPHUATHI TI0 HEPTO- U pecypcocbepekeHHIo B 00/1acTh
BO/IOTIOATOTOBKH Ha MPOW3BO/CTBE.
OOBACHSATD, BBISIB/IATH U CTPOUTH TUITUYHbBIE MOJIE/TA PelleHuUs
VMETE 9KOJIOTHUECKUX U 3HeprocOeperaroiyx 3aau. BeIsBASATE CTIOCOOBI

5¢(eKTHBHOTI0 pelleHUs] MepONpHUATHI M0 SHEPTro- U
pecypcocOepexxeHHI0 B 00/1aCTH BOAOIIOAT OTOBKH.

Bnazets OCHOBHBIMU MeTOZIaMH pellleHust 33/jau B 00/1aCTH BOZIOTIO/TOTOBKH B
SHepreTHKe U 5K03alUTHbIX MEPONPUSITUMN, SHEpro- U




CTpyKTypHBII
3/1eMeHT [Tnanupyemble pe3yibTaThl 00yUYeHust
KOMITeTeHL[UU

pecypcocbepeskeHusi, Crioco6aMu COBEpPIIIeHCTBOBAHUS
npodecCOHAMBHBIX 3HAHUM, CITOCOO6aMH IeMOHCTPALUK U YMEHUS
aHa/IM3MpOoBaTh CUTYaLMIO.

ITK-10 roToBHOCTBIO K YYaCTHIO B Pad0TaXx 1Mo 0CBOEHHIO U JOBOAKE TeXHOIOTHYECKHX
NpoLeCcCcoB

CrneruKy TOr0, KaK y4acTBOBaTh B pab0oTax M0 OCBOEHHUIO U JIOBOJIKE
TeXHOJIOTMUeCKUX TMPOLIeCCOB B 06/1aCTH BO/[OTO/ATOTOBKH 10 U3BECTHBIM
3HaThb TpaBWiaM U MHCTPYKLusiM. COBpeMeHHbIe TeXHOJIOTMU BbITIO/IHEeHUS
paboT 10 0CBOEHUIO 1 I0BO/IKe TEXHOJIOIMUeCKUX TpoLieccoB B 061acTu
BOZIOTIO/ITOTOBKHU.

OpraHu30BbIBaTh CBOM TPY/I, OLIEHHMBATh Pe3y/IbTaThbl CBOEU [1eITeIbHOCTU
YMeTb TIPY BBITIOJTHEHUH paboT 10 I0BOAKE U OCBOEHUIO TEXHOJIOTHUECKIX
MIPOLIECCOB.

[Tpuemamu ¥ MeTOZAMH aHa/IM3a paboT MO0 OCBOEHUIO U [JOBOJIKE
TeXHOJIOTUUeCKUX TPOL[eCCOB B 00/1aCTH BO/[OTIO/ATOTOBKH I10 U3BECTHBIM
Bnazets rpaBWIaM U MHCTPYKIUsIM. HaBbIKamMu pUMeHeHUs POrPeCCHBHBIX
COBpEMeHHBIX TeXHOJIOTHH /I/is BBITIOJTHEHHUST pabOoT 110 OCBOEHUIO U
JIOBOJIKe TeXHOJIOTUYEeCKHX TPOLIeCCOB B 00/1aCTH BO/IOTIO/ITOTOBKH.

4 CTpyKTypa U cojep>KaHue JUCIUILUTMHBI (MOAY/Is1) A/Is1 0UHOM (opMbI 00yUeHust

OO01iast TPY/10EMKOCTh AMCLUIUIMHBI COCTaB/sieT 3 3aueTHble efuHUIlbl, 108 akaz. vacos, B
TOM YUCJIE:

® KOHTakTHasi paborta — 49,9 yacos:

1. ayguropHas — 48 yacos;

2. BHeayjuTopHasa — 1,9 yaca;

® camocTosTenbHas paborta — 58,1 yaca.



AyauTopHas KOHTakTHas padora
(B aKaj. yacax)

2 .
3 CamMocTosTe/bHa .| dopma Tekyiero KoHTposisa | Koa u cTpykTypHBbIit
Pa3pen/Tema g Buj camocTosiTe/TbHOM P ym P A PYKTYPp
HMCLIUIL/THHBI 2 sabopar NMpaKTHY # pagora paboThI ycnebaemocri H SJ1eMenT
A S JIEKIUH par. P " | (B akaj. yacax) MPOMEXYTOUYHOH aTTecTanuu KOMIIeTeHI{HH
3aHATUSA 3aHATHUSA
1. Pazgenl.
M cTOYHMKHY 3arpsi3HeHUs 6
rapoBozsgHoro tpakta TOC.
[TpopaboTka
MeKLIMOHHOT O Hanuuuie KOHCIIEKTOB JIEKLIUIA;
1.1. Tema 1. TexHosornueckue ., [IK-9 - 3yB;
6 1 1 1 7 MaTepuasa; MoJroToBKa (c/laua 0TyeTa 1o j1abopaTopHOi B,
roKasare/u KauecTBa BOJBbI. ITIK-10 - 3yB
[K BBITIOJTHEHUIO pabote.
ITabopaTopHO¥ paboThlI.
[AToro no pasgeny 1 6 1 1 1 7
2. Paszgen 2.
[IpesBapyTe/ibHas OUMCTKA BOAbI HA| 6
BITY.
[MpopaboTka
IIeKLIMOHHOT O .
Mai]g AUl TIOAOTORKA Hanurie KOHCIIEKTOB JIEKLIHIA;
2.1. Tema 1. MeTofbl ocaXk/ieHUsI: 6 1 1 1 7 k Bmgonne;{mf c/laua OTueTa 1o jabopaTopHOM ITK-9 - 3yB;
KOAry/IsILjis, U3BeCTKOBAaHKe. o paboTe; MpOBepKa BHIMIOTHEHHSI ITK-10 - 3yB
ITabopaTopHOii paboThI. o
N KypCOBOM paboThI.
PertieHue KypcoBoi
abOTBhI.
[MpopaboTka
MeKLIIOHHOT O .
K Hanmurie KOHCITEKTOB JIEKIHIA;
2.2. Tema 2. OuncTKa oT MaTepuana; IoLroTOBKa o
o czjaua otuera 1o jiabopaTopHOM [TK-9 - 3yB;
B3BELLIeHHbIX [IPUMeCceld MeTO0M 6 2 2 2/21 7 K BBITIOJIHEHUIO ]
b o [paboTe; poBepKa BhIOHEHMUs IMK-10 - 3yB
WIbTPOBAHUS. mabopaTopHOL PaboTHI. .
- KypPCOBOU paboTHI.
Perienue KypcoBou
abOoThI.
[AToro mo pa3aeny 2 6 3 3 321N 14
3. Paszgen 3.
O6paboTka BOJbI METOZIAMHU 6
MOHHOTO 0OMeHa.




AyauTopHas KOHTakTHas padora
(B aKaj. yacax)

2 .
3 CamMocTosTe/bHa .| dopma Tekyiero KoHTposisa | Koa u cTpykTypHBbIit
Pa3pen/Tema g Buj camocTosiTe/TbHOM P ym P A PYKTYPp
S s1 padora ycrneBaemMoCTH M 3/IeMeHT
AUCLUIIMHBI s jabopar. | mpakTH4. paboThI »
O JIEKIIUH SAHSTHS SAHATHS (B akaj. yacax) MPOMEXYTOUYHOH aTTecTanuu KOMIIeTeHI{UH
[MpopaboTka
3.1. Tema 1. loHoOOMeHHBIE pop N
ITeKLIMOHHOT O Hannuuie KOHCIIEKTOB JIEKLUI;
Marepuasbl. Na-KaTHOHUpPOBaHUe, . [TK-9 - 3yB;
6 2 221 2 7 MaTepuasia; MoJroToOBKa (cjaua 0TyeTa o 1abopaTopHOi
IH-KaTMOHUPOBaHUe, TEXHOIOT U, [TIK-10 - 3yB
[K BBITIOJIHEHUIO pabote.
pereHeparnyisi GUILTPOB. "
ITabopaTopHol PaboThI.
[MpopaboTka
3.2. Tema 2. AHUOHUPOBaHKe BOJBI. pop o
MeKLIIOHHOT O Haniurie KOHCITEKTOB JIEKLIHIA;
O60opyZi0oBaHKe, TEXHOIOTHUECKHEe . [TK-9 - 3yB;
6 2 2 2/21N 7 MaTepuasia; IoJroTOBKa [cjaua 0TyeTa 1o 1abopaTopHOi
CXeMbl YMSMYeHUsI U XUMUUeCKOro ITK-10 - 3yB
K BBITIOJTHEHUIO pabore.
0OecconMBaHusl. N
ITabopaTopHO#i paboThI.
[AToro mo pa3peny 3 6 4 4,21 4/21 14
4. Pasgen 4.
Y naneHue 13 BOZbl paCTBOPEHHBIX 6
ra3oB.
[MpopaboTka
TeKLIMOHHOT 0 .
Hannunie KOHCIIEKTOB JIEKLUI;
MaTepHasa; MoAr0TOBKa o
4.1. Tema 1. MeTtoapb! yjaneHus c/laua oTuera o jJabopaTopHoOn IIK-9 - 3yB;
6 2 221 2 6 K BBITIOJIHEHUIO
[PaCTBOPEHHBIX I'a30B U3 BOJbI. N paboTe; MpoBepKa BBIMIOTHEHHSI ITK-10 - 3yB
ImTabopaTopHO¥ paboThl. .
N [KypCOBO# paboThl.
PerieHne KypcoBou
abOoThI.
NToro no pasaeny 4 6 2 2/21 2 6
5. Pazgen 5.
be3peareHTHbIe METO/IBI ITOJTOTOBKY| 6
Bogpbl B cxemax BITY.
[MpopaboTka
MeKLIMIOHHOT O .
Hanurie KOHCITEKTOB JIEKIIHIA;
5.1. Tema 1. TepMmuueckoe MaTepuasa; IoAr0TOBKa .
c/laua oTueTa 1o JabopaTopHOH [IK-9 - 3yB;
0becconiBaHe BOAbI B 6 2 2 2 6 K BBITIOJTHEHUIO
o [paboTe; poBepKa BBIMOTHEHMUs MK-10 - 3yB
MCIIapuTesIsiX. ITabopaTopHOii paboThI. .
N KypCOBOW PaboThI.
Perrene KypcoBou
abOoThIL.




AyauTopHas KOHTaKTHasi padora
(B aKaj. yacax)

2 .
Pasgen/Tema § CamMocTosTe/bHa Bujt camMocTosTebHOi ®opma Tekymiero KoHTpoJisi | Kop U cTpyKTypHBIit
= s1 padora yCIeBaeMoCTH 1 3/IeMeHT
JAUCIIUIITNHBI g jabopar. | mpakTH4. paboThI »
O JIEKIUH (B akaj. yacax) MPOMEXYTOUYHOH aTTecTanuu KOMIIeTeHI{UH
3aHATUSA 3aHATHA
[MpopaboTka
5.2. Tema 2. MeMGpaHHbIE METOZpI IMeKI[MOHHOT O Hanmurie KOHCTIEKTOB JIeKLIUM; TTK-9 - 3yB;
o 6 2 2 2121 6 MaTepuaa, TIPOBEPKa BLITTOTHEHUS
06paboTKK BOAbI, 0OpaTHBINA OCMOC. . o ITK-10 - 3yB
PertieHue KypcoBoi KypCOBOW pPabOoThI.
abOoTEI.
[AToro mo pa3peny 5 6 4 4 421 12
6. Pasgen 6.
O6paboTka OX/IaXK/jar0II[el BOAbI 6
060POTHBIX CHCTEM BO/IOCHAOKEHMSI.
ITpopaboTka
6.1. Tema. Metoanl 06pabOTKH IMTeKLIMOHHOT O IHanmurie KOHCTIEKTOB JIeKLIU;

o [IK-9 - 3yB;
OXJIXK/IAFOILeH BOABI B 000POTHBIX 6 2 221 2 5,1 MaTtepuaa; [pOBepKa BbITIOJTHEHUSI TK-10 - 3ve
cricTeMaX BOZIOCHAOXXEHMSsI. PertieHue KypcoBoi [KypCOBO# paboThl. y

abOoThI.
[AToro mo paspgeny 6 6 2 2/21 2 5,1
ViToro 3a cemectp 6 16 16/611 16/61 58,1 3:‘6'2:: OEHKOM, Kypcopasdt
[AToro mo gucuunivHe 6 17 17/6 17/61 58,1




5. O6pa3oBare/nbHbIe U HHPOPMAIIOHHBIE TEXHO/IOTHH

[nsi pelleHusi TIPeAyCMOTPEHHBIX BUIOB yueOHOW pabOThl MpU W3YYeHWU IUCLUATUIAHBI
«DU3MKO-XMMHUUECKHe OCHOBBI BOJIOTIOATOTOBKM» B KauecTBe 00pa30BaTe/bHBIX TEeXHOIOTHIM
WCTIOMB3YIOTCS KaK TPaJUL{MOHHbIE, TaK U MOJY/IbHO-KOMITETEHTHOCTHbIE TEXHOJIOTHH.

Llensimu o6pa3oBaTe/ibHBIX M MH(GOPMAIJMOHHBIX TeXHOJIOTHH SIBJISTFOTCS:

®  aKTMBW3MPOBaHUE MBIILIIEHUST 00yUarOLXCS;

*  (opmHpoBaHMe UHTepeca K U3y4aeMoMy MaTepuaty;

®  pa3BUTHe WHTE/JIEKTAa U TBOPUECKHUX CIIOCOOHOCTeH 00yyJaroImmxcsl.

JIeKLIMOHHBIN MaTepvasn 3akpervisieTcsi Ha JsabopaTopHbIx paboTax, TJe TpPUMeHseTCs
COBMeCTHasl /IesiTe/IbHOCTh CTYZEHTOB B TPYIINe, HarlpaB/ieHHasi Ha pellleHWe 001l 3a/1auu ImyTeM
C/IO)KEHUs] pe3y/bTaTOB WHJMBHYyalbHOW paboThl uneHOB rpymmbl. [l pasBUTUS U
COBEpIIIEHCTBOBAHUSI KOMMYHUKAaTUBHBIX CIIOCOOHOCTEH CTY/I€HTOB OPTraHW3YIOTCS TpaKTUYeCKHe
3aHATHSL B BUJe [JUCKYCCUM, aHanM3a peasbHBIX MPOO/IEMHBIX CHUTyalui M MeXJUCLIMTIMHAPHBIX
cBsi3ell M3 pasnMuHbIX oOmacTell B KOHTeKCTe peraeMoi 3ajaud. [lepesaua Heo6XoAMMBIX
TeopeTUYeCKHX 3HaHUW M (popMHpOBaHHe Tpe/ICTaB/IEeHHUH 110 KypCy NMPOUCXOAUT C TIPUMeHeHHeM
My/JbTUMEAUMHOTO o0opynoBaHus. Ha 3aHATHAX BHEAPSIOTCS Takde WH(OPMaIMOHHBbIE
TEXHOJIOTHM, KaK MCIIO/b30BaHWe 3/1eKTPOHHBIX M3/jaHul (UTeHWe JeKLUH C MCIoIb30BaHUEM
C/laii-TIpe3eHTalyi, 3/IeKTPOHHOTO Kypca JeKUuH, rpaduueckux OOBeKTOB, BH/E€0- ay/Auo-
MarepranoB (uepe3 UHrepHer). CamocTosiTenbHasi paboTta CTUMYy/JUpyeT CTYJEHTOB K
CaMOCTOSITe/TbHOM MPOpaboTKe TeM B MpoLiecce HarUcaHus ped)epaToB, MOATOTOBKH K JUCKYCCHSIM,
K KOHTPOJIbHBIM paboTaM M TeCTMpPOBaHWIO. OTarlbl TO3HABATE/LHOMN [1eSITeNIbHOCTU CTY/I€HTOB
TIPe/INIO/Iaratl0T TI0C/IeIOBaTe/IbHO TIOCTAaHOBKY WHTEpecyrllell WX Tpo0sieMbl, BbIJBIKEHUE
TUTIOTE3 TIPU ee pellleHUH, BbIpayKeHNe PelleHHs TUIoTe3bl HayUHbIM SI3bIKOM, a TaKKe pean3aLiusi
MpOJyKTa B BHJe IyOMUYHOrO BBICTYIUIEHWs, [OK/Iafia WM Tpe3eHTalud. KOppeKTHpOBKU
obpasoBaTesbHOTO — Tporjecca MPOXOJASAT C  HKCMO/b30BaHUMEM 00paTHOM  CBA3U  MeXAY
TiperioiaBaTesieM U 00yUarOL[UMUCS Ha KOHCY/IbTALMsIX, @ TAK)Ke TIPY TEKYIIeM U TIPOMEXKYTOUHOM
KOHTpOJIe.

6. YueOHO-MeTOAMUECKOE 00ecrieyeHre CaMOCTOATEe/TbHOUH PadoThI 00yYarIUXCs

CamocrosiTenibHasi paboTa CTHUMY/JHMPyeT CTyJeHTOB K mpopaboTke TeM B Tiporjecce
TIOATOTOBKHU K JTaOOPaTOPHBIM U TIPAKTHUECKUM 3aHSTHSIM U OCYIIeCTB/ISIETCS:

® BO BpeMsl ay/JUTOPHBIX MPAaKTUYeCKUX 3aHITHIH;

® TI0A KOHTpOJeM TiperojaBaresisi B (OpMe TIJIAHOBBIX KOHCYJIbTAL[Md, TBOPUECKUX
KOHTAaKTOB.

OtLleHOYHBIE CPeJCTBA [/l TEKYIero KOHTPOJIsI yCIIeBaeMOCTH, TIPOMEXKYTOUHOM aTTecTaljiu
TI0 UTOTaM yCBOEHWSI IUCLIUITTMHBI BK/TFOUAlOT B Cebst:

® TeCThl J/IsI CAMOTIPOBEPKUY;

® KypCOBYyIO pabory.

6.1. IlepeyeHb BONPOCOB AJIs1 TECTUPOBAHMSA U TEKYyLero KOHTPOJIs

1 IIpouecc moAroTOBKH TENJIOHOCUTE/ISA Y MCTOYHUKA TeI/IOThI COCTOUT M3
Tpex Noc/ef0BaTe/IbHbIX ONepaLHii:

A 1) MexaHMUecKasi OUMCTKa; 2) neaspauys; 3) U3BECTKOBAHHE

B 1) MeToJ] Oca)k/leHusl;  2) OCBeT/ieHue;  3) Jeaspaliusi

C 1) MexaHHUeCKasi OUMCTKA; 2) XUMHUecKas 00paboTKa; 3) feaspariust

D 1) nognuTKa;  2) mepuojduecKkasi MpoAyBKa;  3) ieaspalusi

2 YpaneHue ra3oB U3 NUTAaTeTIbHOM WX MOAMMTOYHON BOAbI HA3bIBAIOT:

A Hecopbuueii

B Heaspanyeit




HexapboHu3aiuei

wil@)

Huccoupanmen

Be/iMunHa MOJMUTKH 3aKPBITHIX CHCTEM TeIUIOCHA0)KeHHSI MPUHUMAETCHA
paBHOI:

0,25 % B yac oT 0O6beMa BO/Ibl B CUCTEME TeIJIOCHAOKeHUsT

0,25 % B yac oT 06beMa BOIbl B KOTJ/IOarperarax

0,25 % B yac oT 06beMa Jiea’paTopHOro Haka

gi0|m|»| w

0,75 % B yac oT 06emMa BoZibl B TPYOOTIPOBOaX

IIpu kakoM 3Hayenuu pH npoucxoguT cMeHa OKpacku HHAUKaTopa O
(benondranenna), npu onpegeeHUM 1e109HOCTH BoAbI I ¢ no O D:

npu pH ~ 4,0

npu pH ~ 55

npu pH ~ 7,0

@z &~

npu pH ~ 8,3

IIpy KakoMm 3HaueHuu pH nmpoMcxoauT CMeHa OKpacKu MHAMKaropa MO
(MeTH/I0paHiX), IPH onpe/jie/ieHUH 1ie104uHOCTH BojbI 1M no MO:

npu pH ~ 4,0

npu pH ~ 55

npu pH ~ 7,0

gO|wm|p| u

npu pH ~ 8,3

(@)]

2KeCcTKOCTBI0 BOJbI HAa3bIBAKT:

CymMMapHOe KOJIMYecTBO cogepxkauxcsi B Boge noHoB OH - 1 HCOs; -,
BbIpa)KEHHOE B MWJIMTPAMM-3KBHBA/IEHTax B KWJIOTPaMMe WJIW JIUTpe

CymMMapHOe KOJIMYeCTBO COZIep)Kalluxcsi B Boje KatuoHoB H' u Na',
BbID@)XEHHOE B MWIJTUTPaMM-3KBUBAJIEHTAaX B KUJIOTPaMMe WUJTH JIUTPe

CyMMapHOe KOJMYeCTBO COZIepXKalluXcs B Boje KathoHoB Ca®* u Mg”,
BBIP@)KEHHOE B MU/IMTPAMM-3KBUBA/IEHTaX B KMIOrPAMMe W/IH JIUTPe

w)

CyMMapHOe KOJIM4eCTBO COoZiepKaluxcsi B Bogie noHoB H' u OH', BbipakeHHOE
B MWIJIMTPaMM-3KBUBaJ/IeHTax B KWJIOrpaMMe WU JINTpe

BpEMEHHOi:l XKeCTKOCTBH HAa3bIBAOT

KapOoHaTHYI0 KeCTKOCTh

Hekapb0oHaTHYIO KeCTKOCTb

CynbdhaTHYI0 KeCTKOCTb

wiielscAFrARN

Kanb1meByr KeCTKOCTb

[ee]

IIpouecc onpee/ieHUsl )KeCTKOCTH BOJABI 3aK/TH0YAETCS

B moctenienHoM fio06aBieHnu K oTMepeHHOM ropuyd Bozpel 0,1 H. wim 0,01 H.
pactBopa NaCl

B nocrenenHoM fio6aBieHny K oTMepeHHOH ropiyd Bozpel 0,1 H. wim 0,01 H.
pacTBOpa aMMHUavyHO-0ydepHOl cMecu

B mocrereHHoM [j00aB/ieHHH K OTMepeHHOM ropiuyd Boabl 0,1 H. umm 0,01 H.
pactBopa Tpu/ioHa b

B mocreneHHOM f06aBneHrMH K OTMepeHHOU ropiuu Bogel 0,1 H. wmm 0,01 H.
pacTBOpa KUCJIOTHI

o

HPOHECC ornpeae/1eHus €/JIOYHOCTH BOJbI 3dK/THOYdETCH. ..

B nmocTtenenHoMm fiob6aBieHMM K OTMepeHHOH nopumd Bozpel 0,1 H. wim 0,01 H.




pactBopa NaCl

B mocreneHHoM f06aBneHrMy K oTMepeHHOU ropiuu Bogel 0,1 H. wmm 0,01 H.

B pacTBOpa aMMHauHO-0ydepHoi cmecH

C B mocreneHHOM f106aBNeHMH K OTMepeHHOU mopiuu Bogel 0,1 H. wmm 0,01 H.
pactBopa TpuioHa b

D B mocreneHHOM /106aBNeHMH K OTMepeHHOU mopiuu Bogel 0,1 H. umm 0,01 H.
pacTBOpa KUCJIOTHI

10 YTo0 He UCH0/Ib3YeTCs B KAUeCTBe KoaryJ/issHTa B ocseryiuresne BTU?

A Aly(S04)3

B NaCl

C Ca(OH),

D FeSO,

11 N3BecTKOBaHUe BOABLI IPUMEHAKT B C/IyUyasix:

A Korga Heo0X0AMMO CHU3UTH 11[eJIOUHOCTh MCXOJHON BOJIbI

B Kor/ia Heo0X0IMMO YBEJIMUUTB I11€JI0YHOCTb UCXOJHOU BOJIBI

C Korza Heo0X0AMMO CHU3UTh HEKAapOOHATHYIO JKECTKOCTh MCXOAHOM BObI

D Korza Heo0X0AMMO YBeJIMUUTh KapOOHATHYIO XKEeCTKOCTb MCXO/IHOU BOJIBI

12 Na—KaTHOHHUTOBBIE (DHUILTPHI CIYXKAT:

A I nst dumbTpaliy BO/bI Uepe3 MOHbI HAaTPUsI

B [y ymMsATueHusI BOZBI yTeM KaTHOHHOTO 0OMeHa

C Hns pactBopenusi NaCl B c/ioe KaTUOHUTA

D [yt ipo/iieHust CpoKa CTy»KObI KOT/IOAarperaToB

13 ITpouecc HaTpMH-KaTHOHMPOBAHMSA B KOTE/JIbHbBIX HCN0/Ib3YeTCs

A g ynanenuvs u3 BoJibl KaTHOHOB Na +

B [ns ynanenust U3 BoApl pacTBOpeHHbIX ra3oB CO,

C s ynanenus u3 Bogel MOHOB OH- n HCOs-

D Ins ypanenus u3 Bogsl KatioHos Ca** u Mg

14 UYro wucnonb3yerca B KayecTBe peareHTa /s [PHUrOTOB/IEHUSA
pereHepanyiOHHOro pacrBopa s Na-kaTHOHUTOBOro ¢puabTpa?

A NaOH

B NaCl

C Na;PO, - 12 H,O

D Na,COs3

15 TexHomornuyeckuil UK/ Na-KaTHOHUTOBOTO (pUIbTpa COCTOUT H3...

A ®uibTpaliuy, pereHepaljuv, OTMbIBKU (GUIbTPa OT TIPOAYKTOB pereHepaliu,
B3DbIX/IEHUS]

B Ckopocty GunbTpalUy, pereHepalid, OTMbIBKM (UIbTPA OT TPOAYKTOB
pereHepalyy, 1 CHOBa CKOPOCTU (pU/IbTPALIUA

C YMsirueHusi, B3pbIXJIeHUs] KaTUOHWUTA, pereHepaljuv, OTMbIBKA (UIbTPAa OT
MPO/IYKTOB pereHepalyiu, U CHOBa yMSITYeHUsI

D B3pbixieHus, pereHepaliyiy, OTMbIBKM (PU/IbTPA OT MPOAYKTOB pereHepalyu, U
CHOBA B3pbIXJIEHUS

16 YxypuieHne rupoAUHAMHUYECKOM XapaKTePUCTHMKHM CJI0 KAaTHOHHUTA
00yC/10B/IMBaeT

A CHmXeHHe CKOPOCTU (pUIbTpaLir




B CHMKeHHe BbICOTHI 3arPy3KU KaTUOHUTA B PUIBTD

C CHKeHHe cTereHd ucrnob3oBanus JOE (quHamMuueckoii 00MeHHOM eMKOCTH)

D CHKeHHe y/ie/IbHOTO pacxo/a BoJpl yepe3 (puibTp

17 Haubo/siee 3KOHOMHUHBIM TeMIIEPAaTyPHBIM PEXHUM PadOTbl MCTOYHHKA
TeIUIOThI 10 PAacxo/y TeIJIOHOCUTe/Is Ha MOANUTKY TeIIoCeTH

A 95/70

B 105/70

C 130/70

D 150/70

18 TemmnepaTrypa BOABbI MOC/Jde XMMBOJAOOUMCTKHM, HAa BXOAe B JAea’parTop
JO/DKHA OBITH

A ~ 50°C

B ~55°C

C ~ 60° C

D ~65°C

19 OO01as KeCTKOCTh BO/JbI /I KOT/IOB C €CTeCTBEHHOH LUPKY/IALUed He
JO/DKHA MpeBbIIIATh

A 1 MKr-3KB/KT

B 10 MKr-3KB/KT

C 100 MKr-3KB/KT

D 1 Mr-sKB/KT

20 3naueHue pH BojapbI AJisi KOTJ/IOB C eCTeCTBEHHOW LIUPKY/IsLed He J0/DKHO
NpeBbIIIaTh

A pH=5,5 % 0,1

B pH=7,0 + 0,1

C pH=8,3 £+ 0,1

D pH=9,1 + 0,1

27 Copepxanue PaCTBOPEHHOr0 KHC/I0OPOAA B BOAE MoOCIe feasparopa Asis
KOTJIOB C eCTeCTBeHHOM HUPKYJ/IAeH He J0/DKHO NMpeBbIIlaTh

A 0,1 MKT/KT

B 1,0 MKr/KT

C 10,0 MKr/Kr

D 100 MKr/Kr

2 3Hauenue pH Boabl /I MOANMTKH TeIUVIOBBIX CeTed NPH 3aKpPbITOH
CHCTeMe TerI0CHa0)KeHHus

A pH=5,5 £+ 0,1

B pH=7,0 + 0,1

C pH=8,3 £+ 0,1

D pH=9,0 + 0,1

6.2.  IlepeyeHb BONPOCOB //IfA NOATOTOBKY K 3aUeTy C OL|eHKOH
1. McrouHuky ¥ XapakTepHUCTHKa 3arpsisHeHUM NapoBosaHoro tpakra TOC.
2.  OcHoBHbIe TpeOOBaHUS K KaUeCTBY MUTaTe/IbHOM BO/IbI MTAPOBLIX KOTJIOB U MOAMUTOYHOM
BO/IbI TETJIOBBIX CETeH.
3. Knaccudukanus v xapakTepucTUKa NpuMeceii NpUpOHBIX BO.
4. TexHoJsiornueckue rokasarejy KaueCTsa BOJbI.



5. TexHonormyeckre cxembl MpeBapUTeIbHON OUMCTKH BOJbI.

6. @PU3MKO-XMMHUYECKHe OCHOBBI KOAryJsiliui BOJBbI.

7. W3BecTKOBaHWe BOJBI.

8. MarHe3uanbHOe 006eCKpeMHUBaHHe BOJBI.

9. KoHCTpyKLMM OCBeTIUTE/EN.

10. ®Pu3MKO-XUMHUUYECKHe OCHOBBI (PUIbTPOBaHUS B (DUIbTPaX HACHIITHOTO THUMA.

11. ®unbTpyroiyie MaTeprabl OCBeTIUTENbHBIX (DUTbTPOB.

12. Knaccudukaiysi 1 KOHCTPYKLMM OCBETIUTETbHBIX (PUIBTPOB.

13. TexHosiorusi OCBeT/IeHHUsI BOZIbI B QUMIbTPax.

14. VoHooOMeHHBIe MaTepUasbl, CTPOEHUe, CTPYKTYpa.

15. TexHonoruyeckrie CBOMCTBa HOHOOOMEHHBIX MaTepHAJIOB.

16. ®u3MKO-XUMHUUECKHe OCHOBBI HOHHOTO OOMeHa.

17. TexHosorust Na-KaTUOHUPOBAHUS BO/bI.

18. Perenepaijyst Na-KaTUOHUTHBIX (DUTBTPOB.

19. IByxctyneHuyaToe Na-KaTUOHMPOBaHWE BOJbI.

20. TexHonorusi H-kaTMOHMPOBaHUS BOJbI.

21. Perenepauusi H-KaTHOHUTHBIX (PUIBTPOB.

22. AHMOHUpOBaHUE BOJbI.

23. KOHCTPYKLMU U KCIITyaTalusi MOHUTHBIX (PUILTPOB.

24, Cxema napasiensHoro H-Na-KaTHOHUPOBaHUS.

25. Cxema nocsesoBarebHOro H-Na-KaTHOHMpPOBaHUS.

26. Cxema mnocnesnoBaTesibHOro H-Na-KaTHOHMpPOBaHUSI C «TOJIOJHOW» pereHepanueii H-
KaTHOHUTHBIX (PUTLTPOB.

27. CxeMbl XMMHUECKOr0 00eCCOTMBAHUS BOJBI.

28. TeopeTrnueckue OCHOBbI TEPMUUYECKOM JleaspaLiyy.

29. KOHCTpYKLIMM TepMUYECKUX /ieaspaTopoB.

30. [TekapOoHU3aIMsI BOABI.

31. Xumuueckue MeTO/bl y/ia/leHus ra3oB U3 BO/BI.

32. Tepmuueckoe obecconvBaHue BoAbl. CxeMa OJHOCTYNEHUYATOM WCIApUTETBHOM
YCTaHOBKH.

33. Cxema MHOrOCTYIl€eHYaTOM UCMapUTe/IbHOU YCTaHOBKH.

34. KoHCTpPYKLMU HUCTapuTesieil (KUMSILero Tura, MTHOBEHHOTO BCKUTAHWS).

35. TIpuumHbI 3arpsi3HEHUs Tlapa ¥ CIIoCO0bI YMEHBIIIeHHs 3aTPSI3HEHHUS.

36. ®usnueckre MeTO/Ibl yMeHbIIIeHHs] HaKuIieoOpa3oBaHus B UCITAPUTETISIX.

37. XuMHUUeCKHe MeTO/[bl YMEHBIIIEHUS] HAKMITe0Opa30BaHUsS B UCTIAPUTEJISX.

38. ®u3MKO-XMMUYeCKHe MeTOZbl YMeHbILIeHHUs] HaKUTieo0pa30BaHUsI B UCTIAPUTEJISIX.

39. O6paboTKa ox/axkaroiiel Bo/jpl. PekapOoHU3a1usl.

40. MeTozpl yMeHbIIIeHHs] OMOIOTMUeCKUX OT/IOKEHUM Ha TIOBEPXHOCTSIX TeTIO0OMEeHHHUKOB
Y TpyOOIIPOBO/IOB.

41. MembpaHHbBIe MeTO/bI 06pabOTKH BOJBI.

42. CyuiHocTb MeToZia 00paTHOro 0CMOcCa 1 ero rnpyuMeHeHue.

KypcoBasi paboTta BBITIONHSETCA OOy4YarOIIMMCS CAMOCTOSITEJIBHO 0[] PYKOBO/ICTBOM
nperiofiaBaTens. [Ipy BbIMONHEHWM KypCOBOM paboOThl 0Oydaroliuiics AO/DKeH T0KasaTb CBOE
yMeHue paboTaTh C HOPMAaTUBHBIM MaTepuarioM W [PYTMMH JIUTepaTypHbIMA HCTOYHHMKaMH, a
TaK)ke BO3MOXXHOCTb CHCTEMaTHM3MpOBaTh W aHa/JIW3UpOBaTh (PaKTWUYeCKUd Marepuan |
CaMOCTOSITeJIbHO TBOPUECKU €r0 OCMbIC/IUBATh.

B Hauane u3yyeHMs [UCLIMIUIMHBI TIperofjaBaresib TpejsaaraeT oOydYaromuMcs Ha BbIOOD
repeueHb TeM KypCOBBIX paboT. OOyuaromuiics CamMOCTOSITeNIbHO BbIOMpaeT TeMy KypCOBOM
pabotbl. CoBrajieHe TeM KYPCOBBIX paboT y CTy/1eHTOB OJHOM y4eOHOI rpymIbl He [J0IyCKaeTcsl.
YTBepK/eHre TeM KypPCOBBIX PabOT MPOBOAUTCS €XKETr0/IHO Ha 3ace/laHuy Kadephl.

[Tocne Bbibopa Tembl TmpemnofaBaTenb (hopMynvMpyeT 3alaHMe TIO0 KypcoBOil pabore u
peKoMeH/lyeT TiepeueHb JINTepaTypbl /sl ee BbINOJHeHHUs. VICKTHOUUTEeIbHO Ba)KHBIM SIBJISI€TCS



WCMO/b30BaHWe MH(OPMALMOHHBIX MCTOUHUKOB, a MMEHHO cCHCTeMbl «VIHTepHeT», uTo JacT
BO3MOKHOCTh 00y4aroIMcst 6osiee TIOJTHO U3/I0KUTh MaTepyas 1o BLIOpDAHHOM UM TeMe.

B mporjecce HammcaHus KypcoBoW paboTel oOydwaromuics [Jo/DKeH pa3o0paTtbCs B
TeopeTUUeCKHX BOTIPOCAX 3aZIldHHOW TeMaTUKU, CAMOCTOSITe/IbHO MPOaHa/TM3UPOBaTh MPaKTUUeCKHUM
MarepuaJi, pa3o0paTb ¥ 000CHOBATh NMPAKTUUECKHE TIPe/IJIOXKEHUS.

[TpernosjaBaTesib, TPOBEPUB pabOTy, MOKET BO3BpaTUTb ee MJisi A0pabOTKH BMecTe C
NMUCbMEHHBbIMU  3aMeuaHusiMU. CTyeHT [O/DKeH YCTPaHWTh [I0/lyueHHble 3aMeyaHusi B
yCTaHOBJIEHHBIN CPOK, TI0C/Ie Yero paboTa OKOHUaTe/bHO OLIEHUBAeTCsl.

KypcoBasi paborta fgo/mkHa ObITh odopmieHa B coortBerctBuu ¢ CMK-O-CMI'TY-42-09
«KypcoBoii mpoektr (paboTa): CTPyKTypa, copep)kaHue, OOIMe TIpaBWIa BBIMOJHEHUS U
oopmeHus».

[TpuMepHBIii TIepeyeHb TeM KypCOBBIX PabOT W TpUMep 3a/jaHus TIpeJiCTaB/ieHbl B paszese 7
«O1ieHOuUHbIe Cpe/CTBa J/1sl IPOBejeHUsI TPOMEXKYTOUHOM aTTecTaljum».

7 OI_[EHO‘—IHBIE cpeacTBa AJid IPpOoBeACHUA HpOME)KYTO‘—IHOﬁ daTTeCTdIlu1

[IpomexxyTouHass — arTecTanusi KMeeT LeJIbl0  ONpPeJe/NnUTb  CTelleHb  JOCTYIKeHUS
3arJIaHUPOBAHHBIX Pe3y/bTaTOB O0yueHWs] 10 AUCLUIUIMHe (MOAy/m0) «DPU3HKO-XUMHUYeCKue
OCHOBBI BOZIOTIO/ITOTOBKU» Y TIPOBOAUTCS B JOpPMe 3aueTa C OL[eHKO.

a) I[lnanupyemble pe3ynbTaThl OOyueHWss U OIleHOUHbIe CpE/CTBA [/Isi TIPOBE/IeHUsI
NIPOMe)KYTOUHOM aTTeCcTal|uu:



CTpyKTypHBIH
3/IeMeHT
KOMIIeTeHL[H

I1naHupyeMble pe3y/bTarhl 00yueHus

OLeHOYHbIe CpefCTBa

ITK-9 crioco0HOCTHIO 00eceynBaTh COGIIIOACHHE 9KO0/IOTHYeCKOi 0€30I1aCHOCTH Ha MMPpOU3BO/CTBE U IVIAHUPOBATDb 3K03dlIIUTHbIE MEPOINIPUATHA U MEPOIIPDUATHA I10

JHEepPro- U pecypco

CGEPE)KQHI/HO Hd NMMPOU3BO/JACTBE

3HaTb

(OCHOBHBIE METO/IbI COOJTIOZIEHUST SKOJIOTHUeCKOH
0e30MacHOCTY Ha MPOU3BO/ICTBE, CIIOCODBI
MIaHWPOBAHUS SKO3aIUTHBIX MEPOTIPUATHI 1
MEPOTPUSITH TI0 SHEPTO- U PeCypcocOepeXxeHUIo B
06J1aCTH BOZIOMO/TOTOBKY Ha MPOU3BO/ICTBE.

24,

26.

7.
28.

[TepeueHb BOIIPOCOB:

+ +
rpu H™ yNa -KaTMOHUPOBAHUMU.

H* ,Na*
Kak npoucxoaur pereseparys u -KaTHOHUTOB?

+
Na -KaTHOHUPOBaHUN?

+
[Mouemy ripu Na -KaTHOHHPOBAHWH YBeJIMUUBAETCSI COJIeCOZiepsKaHue?

Ha uem ocHoBaHa 06paboTKa BO/[bl METOZIAMH MOHHOTO 0OMeHa?
YeM ompe/iesisieTCsl MPOJO/DKUTENbHOCTE pabouero [UK/Ia MOHUTHBIX GHIBTPOB?

1. Uewm oOyc/ioBI€HA [IBETHOCTD BOJBI M B UEM ee U3MepSOT?

2. Kak KonMuecTBeHHO OLIeHUBAIOT 3arax U BKYC BOJBI?

3. B kKakowm Buzie HAaXOJUTCSA B BOJie JMOKCH/, yriaepoga?

4. Yto Takoe OKUC/ISIEMOCTb BOAbI?

5.  Uem BbIpa)kaeTcsl CTelleHb 3arpsi3HeHUs BO/Ibl OpPraHuyeCKUMU COeIMHeHHUsIMU?

6. Uro takoe mosHbIi BITK u BITIK5?

7. Uto Takoe XIIK?

8. B kakux npefiesiax BappbUpyeTCs aKTUBHAs peakLjysi IPUPOJHBIX BOJ?

0. Kak nojpaszienstoTcsi TupOOHOHTBI?

10. Uem omnpezensieTcst TUAPOQIIOpa BOAHBIX 00BEKTOB?

11. Uro xapakrepusyer BenuuvHa pH?

12. [Ipumecu ctounbix Bog TOC. VX BMsHNMeE Ha OKPYKatOLLYHO Cpesy.

13. OCHOBHOe Ha3HaueHUe U3BeCTKOBAHMUSL.

14. Kak M3MeHsItOTCs MIoKa3aTe/d KauecTBa BO/Ibl TTOC/Ie U3BeCTKOBaHUS?

15. Ha kakoit cTafuy BOJOIO/TOTOBKY IIPOBOJST M3BeCTKOBAHME?

16. Kakoe BelecTBO MOXXHO TIPHUMEHSTb B KauecTBe KoOaryJsiHTa IIpU COBMECTHOM IpOBeJeHUY
KOaryJ/siuu U U3BECTKOBAHUS U rouemMy?

17. [I7s uero B TIPOLieCCe W3BECTKOBAHMS JO0AB/ISIOT KayCTHUECKUM MarHe3UT?

18. Kak BiusieT moiorpeB Bozbl Ha 3¢ ¢GeKTUBHOCTD MPOLIECCOB OCAXKAEHUS U TToUeMy?

19. 3a cuer uero npu U3BECTKOBAHUU [POUCXOUT CHUKEHUE L1{e/I0YHOCTU?

20. HaszoBuTe MeTO/bl peareHTHOI'0 YMsIr'YeHUs: BOJbl, KDOMe KOaryJisiliui U U3BeCTKOBaHUS.
21. 3a cuer yero NpOUCXOJUT CHW)KEHHEe CyXOro OcTaTKa?

22. Uro nipeacTapsisieT 000 N3BECTKOBOE MOJIOKO?

3. HanmmmTe ypaBHeHUs! peakldii, IO KOTOPbIM MPOUCXOAUT yAaseHue U3 BOJbl KaTHOHOB KeCTKOCTH

+
25. Kak MpOUCXOJUT yMmsArdyeHve BOJbI IPU Idpd/l/ie/IbHOM, I10C/1e40BaTe/IbHOM W COBMECTHOM H nu




CTpyKTypHBIH

3/1eMeHT [TnaHupyemblie pe3y/bTaThl 00yUeHUs Or1ieHOUHbBIE Cpe/ICTBa
KOMIIeTeHL[UU

29. Kakue MaTepuasbl UCII0/Ib3YIOT B KAUECTBE HOHUTOB?
30. Kakasi BenuuuHa SIBJISIETCS XapaKTePUCTUKOM HMOHOOOMEHHOW CIIOCOOHOCTM HOHWTA, B UYeM OHA
BLID)KAETCS U OT UeTr0o 3aBUCUT?
31. Kak nonyuaroT cynbhoyronn?
32. [1711 4ero NpuMeHsItOT aHUOHUTBI?
33. Ha3oBuTe HEKOTOpble MapKU KaTUOHUTOB U aHHUOHUTOB.
34. O6MeHHas eMKOCTL MOHUTa cocTas/sgeT 500 r-3ks/m>. UTo 310 03Havaer?
35. UTto Takoe rosiofjHas pereHepanys U Jjisl 4ero OHa NMpUMeHSeTCs?
36. UTo Takoe nenTusalys MOHUTOB?
[TpriMeHeHre KOMITZIEKCHBIX MeTO/[OB pelleHUsT S5KOJIOTMUeCcKrX 3afiau.
Harmprimep, mpou3BecTd TepMmuueckoe obeccosvBanue Bogpl: 200-300 M1 BOABI TMOJBEPTHYTh HA
ITabopaToOpHOl MCMapUTe/bHON ycTaHOBKe (pUC. 3) TepMUUecKoMy o0ecco/uBaHui0. JUCTUMIST coOpaTth B
COOpHUK. B TUCTU/IIATE ONPE/IeNIUTD )KECTKOCTh M COJIECO/IEP)KAHUe,

(OOBACHSTD, BBISB/ISITH U CTPOUTH TUITUUHBIE MO/[E/TH

PeIlIeHust IKOIOTHUECKUX U IHeprocheperaroimx

YmeTs Baziay. BeISIBAATE CIOCOOBI 3QEKTUBHOTO PeIIeHNs
MEpPOTIPUSTUI TI0 SHEPTO- ¥ PECYPCOCOEPEIKEHHUIO B
006/1aCTH BOZONOATOTOBKH.
Puc. 3. Cxema y1abopaTOpHO# UCTIapUTEBHON YCTaHOBKU:
1 - Kon6a ¢ ucxo0Hol 8000il; 2 - x0100UIbHUK; 3 - COOPHUK ducmuaiama
Bragetb (OCHOBHBIMHU METO/IaMH PeIlleHUs 3a7jau B 00/1acTh  [DKCTIepUMeHTa/IbHOE OTpe/ie/ieHre TIoKa3aTeell KaueCcTBa BOZIbI Ha TabOpaTOPHBIX yCTaHOBKAX.

BOJIOTIOATOTOBKY B SHEpPreTHKe U 5K03all{UTHBIX
MepOTIpUATHH, 9Hepro- U pecypcocbepeskeHus,
crtoco0amu COBepIIeHCTBOBAHUS TPO(heCCHOHATBHBIX
BHaHWH, crioco6aMu IEeMOHCTPALIUM ¥ YMeHHSI
AHA/IM3MPOBATh CUTYALUIO.

[lepes, HauajoM NpOBefieHUs] J1abOpaTOPHBIX paboT oOyuaroIlyecs TOMy4aloT HCCIeLyeMYH BOAY H
OTIpeZle/ISIOT ee IIPO3PavHOCTb U COJiep’kaHre B3BellleHHBIX BellleCcTB. 3aTeM OT(UIbTPOBLIBAIOT YacTb BO/bl
¥ B (QuabTpaTe OIpPeAESIOT IIeJIOYHOCTh (KHUC/IOTHOCTB), JKeCTKOCTb, COZiep)KaHHe —XJIOPWZOB,

OKHC/IA€MOCTb, CTa6I/I]'II:HOCT]:, cojiecogep>kaHue, Ha/Inure B BO/ie >Kejie3a, 02 u COZ .

[Tocsie TIpOBe/IeHNS 3TUX aHATM30B MCC/IelyeMYI0 BOJY MO/IBEPraloT CAeAyIOIUM BiUiaM 00paboTKu:
®  U3BECTKOBAHHWIO;
®  KoaryJsiuuy;
®  TepMHUECKOMY ra3oy/iajeHHuro;
®  TepMHUUECKOMY 00eCCOMMBaHUIO;

+ oA
e H7 Na” _xaryonupoBaHuio.
[Mocne Kax/0ro BK/a 06paboOTKM TIPOBEPSIOT, KaK H3MEHH/IMCh TOKa3aTesTi KauecTsa BO/Ibl.

[Tocie n3BeCTKOBaHUS Ooripeie/isdoT.




CTpyKTypHBIH
3/IeMeHT
KOMIIeTeHL[H

I1naHupyeMble pe3y/bTarhl 00yueHus

OLeHOYHbIe CpefCTBa

[Mocsie Koary/siiu He0OXOAUMO TTPOBEPUTH OKUCIISIEMOCTb.

[Tocne TepMHUYECKOI'o ra3oyjajieHus HEO6XO,ELI/IMO MPOBEPUTH CO/ZiepKaHKe 02 u COZ
[Tocne TepMHUYeCKOro obeccomBaHus HEO6XO,ELI/IMO TMPOBEPUTH KeCTKOCTb M COJiIeCcOoJep>kKaHue.

+
Mocne H -KaTHOHUPOBaHWsI He0OXOZUMO ITPOBEPUTH >KECTKOCTH, IIe/IOYHOCTD U COJIeCOZepyKaHHe.

+
Mocne N@™ xatronnposanus Heo6X0MMO MPOBEPUTD JKeCTKOCT, Ie/IOUHOCTh U COeco/iepKaHHue.

JKECTKOCTh;
IIIe/IOYHOCTD;
COJIeCO/IePIKAHME;
OKHUCJ/I1eMOCTb;
CTabOU/IEHOCTD.

ITK-10 roToBHOCTBIO K YUaCTHIO B pab0Tax 110 0CBOEHHUIO H JJ0BO/IKe TeXHO/I0rHYeCKUX IMPOI[eCCOB

3HaTb

CreluKy TOTo, KaK y4yacTBOBaTh B paboTax 1o
OCBOEHHIO U [JOBO/IKE TeXHOJIOTMUECKHX ITPOLIeCCOB B
061aCTH BOZIOTIO/TOTOBKH T10 M3BECTHBIM TPaBU/IaM U
MHCTPYKLUAM. COBpeMeHHbIe TeXHOIOTUU
BBITIOJIHEHHsI paboT M0 OCBOEHUIO U I0BOJKE
TeXHOJIOTMUeCKHUX IIPOLIeCCOB B 00/1aCTU
BO/IOTIO/ITOTOBKH.

1
2
3
4.
5.
6
7
8
9

HepequL BOITPOCOB IT0 COBPEMEHHBIM TE€XHOJIOTHUAM B obactu BOAOIIOArOTOBKH:

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
(bUbTPOB.
23.

TexHosOrMueckrie CXxeMbl Ipe/jBapUTEIbHON OUHMCTKY BOABIL.
DU3UKO-XMMUUECKHEe OCHOBBI KOAryJIsiLjui BOJBI.
W3BecTKOBaHNe BOJBI.

MarHe3uanbHOe 06eCKpeMHHBAHHE BOJIBL.

KoHCTpyKLuM ocBeT/IUTesNei.

DU3MKO-XMMHUUEeCKHe OCHOBbI (PUIbTPOBaHUS B GUIbTPAX HACKITHOTO THUIIA.
dunbTpylolie MaTeprabl OCBET/INTENbHBIX (PUIBTPOB.
Krnaccudukarnyst 1 KOHCTPYKLIMH OCBET/IMTENbHBIX (DPHM/IBTPOB.
TexHosorust OCBeT/IeHHs BOZBI B QUIBTPaX.

VoHoOOMeHHbIe MaTepuyalibl, CTPOEHHE, CTPYKTYpa.
TexXHOJIOTHUeCKHe CBOWCTBA MIOHOOOMEHHBIX MAaTEPHAJIOB.
@DU3MKO-XMMUYeCKHe OCHOBbLI HIOHHOTO 0OMeHa.

TexHosorus Na-KaTHOHUPOBaHUS BOJBIL.

Perenepariiusi Na-KaTUOHUTHBIX (UIBTPOB.

[JByxcryneHuatoe Na-KaTUOHHPOBaHUE BOBbI.

Texnonorus H-KaTMOHUPOBaHUSA BOJBL.

Pereneparjust H-KaTHOHUTHBIX GHUIBTPOB.

AHNOHUPOBaHKE BOJBI.

KoHCTpYKUMH 1 9KCIUTyaTalysi IOHUTHBIX (DH/IBTPOB.

Cxema napasiensHoro H-Na-kaTMoHMpOBaHUs.

Cxema nocnezoBaTensHoro H-Na-kaToHUpoBaHusl.

Cxema mocnenoBarenbHOr0 H-Na-KaTHOHHUDOBaHUSI C «TOJIOAHOM» pereHepauueli H-KaTHOHUTHBIX

CxeMbl XUMUYECKOT0 00€CCOMMBAHUS BOJbI.




CTpyKTypHBIH
3/IeMeHT
KOMIIeTeHL[H

I1naHupyeMble pe3y/bTarhl 00yueHus

OLeHOYHbIe CpefCTBa

24,
25.
26.
27.
28.

TeopeTryeckue OCHOBbI TEpMHUYECKOM Jleaspaljiy.

KOHCTpyKLIUM TepMHUYeCKHUX /lea3paTopoB.

IekapboHUM3aLIMs BOJIbIL.

XuMHYecKue MeTo/ibl Y/ia/eHusl Fa30B U3 BOJbI.

Tepmuueckoe obecconrBaHue Bofbl. CXeMa OJHOCTYIIEHUATON UCTIapUTEeTbHON YCTaHOBKH.
29. Cxema MHOTOCTYIIeHUaTOW MCITApUTEbHON YCTaHOBKH.

30. KoHcTpyKumu ucriapuTeseid (KUTSILLEro TUIa, MTHOBEHHOT'O BCKHUITAHMUS).

31. IIpuuuHBI 3arpsi3HEHUS 11apa U CrIoco0bI YMeHBIIIeHHs 3aTPSI3HEeHMS.

32. DU3MKO-XUMUUECKHe MEeTO/Ibl yMeHbIlIeH!s] HAKUIIeo0pa30BaHUs B MCIIapUTeISX.
33. O6paboTKa oxyaxkaroiieli Bobl. PekapOoHHU3alysl.

34. MeToapl yMeHBIIEHUsS OMOJIOTMUECKUX OTJIOKEHWM Ha TIOBEPXHOCTSX
TpyOOIpPOBOAOB.

35. MemMbpaHHbie MeTO/ibl 06paboTKH BOABI.

36. CymHoCTh MeToZia 06paTHOrO 0CMOCA H ero TIpUMeHeHHe.

TelyIoOOMEeHHUKOB Ul

YmeTb

(OpraHu30BLIBaTh CBOM TPY/, OLleHUBATh pe3y/bTaThl
CBOel [iesiTeJIbHOCTH TP BBITIOJTHEHUH paboT 110
IMOBOZIKE U OCBOEHUIO TeXHOJIOTMUeCKHX MPOLIeCCOB.

SAJAHUE.

[T/11 TIpe/IJIOXKEHHOTO HMCTOYHMKA BOJOCHAOXKEHWsT ¥ HOPM KaueCTBa BOJbI TPEIJIOKUTE 3 cxeMbl BITY ¢
pa3HbIMU criocobaMu 0OpabOTKU BOABI C OMpe/ie/ieHeM ToKa3aTesieli KauecTBa BOZbI MOC/E OTAeIbHbIX
CcTazuii ee 0OpabOTKY JIUIIb JIs1 OTHON CXEMBI.

[Ipumep:

McTouHWK BoJOCHaOXKeHHs - P. VIPTHILL.

[HopMbI KauecTBa BoAbl: pabouee maBienue: 13 Mlla; XK,= 1 MKr-3KB/JT; CofiepKaHUe COeMHEHUH >Kere3a Bj
repecuete Ha Fe, MKr/Kr — 20; coziep>kaHue MeJld, MKI/KT-5; COZep>KaHue paCTBOPEHHOT0 KUCJIOPO/ia, MKI/KI]
— 10; copep>kaHue HedTernpoayKTos, Mr/kr-0,3; sHaueHue pH-9,1+-0,1; comep>kaHre KpeMHUEBON KUC/IOTHI,
IMKT/KT-120).

Brnagets

[TpriemMamMu 1 MeTOAaMHU aHa/3a paboT MO OCBOEHUIO
1 TOBO/IKE T€XHOJIOTHUECKUX TPOLIeCCOB B 00/1acTh
BO/IOTIO/IFOTOBKHY T10 W3BECTHBIM MPABU/IaM U
MHCTPYKLIMAM. HaBbIKamMy TIpUMeHeHHs
MPOrpPeCCUBHBIX COBPEMEHHBIX TeXHOJIOTHIA [iIst
BBITTOJTHEHHSI PAabOT 10 OCBOEHHUIO U [IOBOJKE
TEXHOJIOTMUECKUX TIPOLIECCOB B 06J1acTh
BOZIOTIOATOTOBKH.

MPUMEP 3AJIAHMA II0 TEME KYPCOBOW PABOTBI
YTBEPXKIAKOTCS HA 3ACEJAHUU KADE/IPHI)

PaccunTtaTh BhiOpaHHyto cxemy BITY ¢ obopy/joBaHHeM, YHC/IOM U rabaputaMyd OCHOBHOIO 060pY/i0BaHUS,
MOTpeb/IsIEMOr0 PacxXo/la peareHTOB YW PacXO/OB BOJLI Ha COOCTBEHHBIE HYXKIbl. BBIMONMHUTE YepTex|
pa3BepHyTOM cxembl BITY ¢ BK/IFOUEHMEM OCHOBHOIO M BCIIOMOTaTe/IbHOrO 000py/i0BaHusi, TPyOOIPOBOAOB,
apmatypbl 1 KWTIT. CocTaBUTh MOSICHUTENTBHYHO 3aITMCKY CO crieluduKaryeli o0opyzoBaHusi.

(BAJOAHVSA TI0 BAPMAHTAM

[Tpumep: Cxema: UK - M - H;- A;- Ho- 1 - b - Ay - ®CUI.

McTouHWK BoJOCHAOXKeHHs - P. VIPTHILL.

Mecto orbopa pobsI — r. OMCK.

Pacxop Bogsl - 620 M*/u.

Coziep>kaHre MOHOB M OKCUOB, Mr/kr: Ca®* — 28,1; Mg* — 17; Na'+ K* — 36,1; HCOs — 165; SO, — 37,1;
CL" —34; NOs™? - 3; SiO3;— 5,7.

B3BellieHHbIe BelljecTBa MI/Kr — 172 4.




CTpyKTypHBIH
3/IeMeHT
KOMIIeTeHL[H

I1naHupyeMble pe3y/bTarhl 00yueHus

OLeHOYHbIe CpefCTBa

Cyx0i1 0cTaTOK MI/KT — 344,4.

(OKuC/I9eMOCTh MI/KT — 14,8.

PKecTkocTb Mr-3kB/KT: Ko = 2,8; K =2,7.

KauecTBO MUTaTeNbHOI BOJBI KOTJIOB C €CTECTBEHHOM LIUPKYJISILIel O/KHO y/IOB/IETBOPSTL CIeAYIOLUM
HOpMaM:

Pabouee naBnenue: 13 MITa.

K= 1 MKr-3KB/J1.

CogepkaHue coeiIMHeHWH >kesle3a B TiepecueTe Ha Fe, MKr/kr — 20.
CofepxaHue MeJu, MKI/KT-5.

CoJlep>kaHue paCTBOPEHHOI0 KMCI0poaa, MKI/Kr — 10.
ConepskaHue HeTerpoAyKToB, Mr/Kr-0,3.

3Hauenue pH-9,1+-0,1.

Coiep>kaHre KpDeMHHEeBOUM KUC/I0ThI, MKI/Kr-120.




6) HOPH,E[OK MnpoBegeHua HpOME)KYTOIJHOI‘;I dTTeCTall1iH, MOKa3aTe/IM U KPUTEPUN OLIEHUBAHUS:

[TlpomexxyTouHasi ~ aTTecTals 1O  JUcCLUIUIMHE — «DH3MKO-XMMHUUECKHe  OCHOBBI
BO/IOTIO/ITOTOBKK» BKJ/IFOUAeT TeopeTHUeCcKre BOMPOCHI, T03BOJISIIOIINE OLIEHUTh YPOBEHb YCBOEHUSI
00y4JaroImyMuCs 3HaHWM, W TIPAKTUUeCKHWe 3a/jaHusl, BBISB/ISIOLIME CTerleHb C(OPMHUPOBAHHOCTH
YMEeHUM U BJlafleHri, MPOBOAUTCS B hopMe 3aueTa C OLIeHKOM.

3ayeT C OL|eHKOM M0 IaHHOW JMCLIUI/IMHE TTPOBO/IMTCS B YCTHOU (hopwme.

[Tokasarenu ¥ KpUTEpYH OLIeHWBAHUS 3aueTa C OL|eHKOM:

— Ha OLIEHKY «OTIU4YHO» (5 6a/ioB) — oOydaromuiics [eMOHCTPHUPYeT BLICOKHI YPOBEHb
c(opMHPOBAHHOCTH KOMITETEHLIMH, BCECTOPOHHEe, CUCTeMaTHUeCKoe 1 T/TyboKoe 3HaHWe yueOHOTOo
Marepuasa, CBOOOZHO BBIMOJHSET TPAKTUYECKUe 3aflaHusi, CBOOOZHO OIepupyeT 3HAHUSIMY,
YMEHUSIMU, TIPUMEHSIET UX B CUTYaLUsIX MOBBILLIEHHOW CI0XKHOCTH.

— Ha OIEHKy «xopoiio» (4 6amna) — oOyuaroU[Wiicsi eMOHCTPUPYET CPeJHUM YPOBEHb
chOpMHPOBAHHOCTA KOMIIETEHLIUI: OCHOBHbIE 3HAHUS, YMEHHUSI OCBOEHbl, HO [IOMYCKAalTCA
He3HauuTe/IbHbIe OIIMOKHM, HETOYHOCTH, 3aTPYAHEHUs TP aHAIUTHUYECKUX OTeparusx, mepeHoce
3HaHWM UM YMeHHI Ha HOBble, HeCTaHJapTHbIe CUTYaL[1H.

— Ha OL|eHKY «Yy/|OBJIeTBOPUTeIbHO» (3 6ana) — o0yyJarouuiics eMOHCTPUPYeT MOPOroBbIi
ypOBeHb C(OPMHUPOBAHHOCTHA KOMIIETEHLIUM: B XOZie KOHTPOJIbHBIX MEPOIpPUSITUNA [0TyCKaroTCs
OIIMOKH, TIPOSIBJISIETCS] OTCYTCTBHE OTAEIbHBIX 3HAaHWM, YMEHWH, HaBBIKOB, OOYYarOIIUHACS
VCTIbITBIBAeT 3HAuWTesbHble 3aTPyJHEHUs MpU OMepUPOBaHUM 3HAHUSIMU UM YMEHHUSIMHA TIDU UX
repeHoce Ha HOBbIE CUTYaL[UH.

— Ha OL|eHKY «HeyZOBJIeTBOPUTe/bHO» (2 Oasia) — 0Oyuaronuiicsi IeMOHCTPUPYET 3HaHUs He
6onee 20% TeopeTHYECKOTO MaTepuasa, AOMyCKaeT CyIIeCTBeHHbIe OIIMOKMU, He MOKET TM0Ka3aTh
VIHTe/I/IeKTya/IbHble HaBbIKY pelleHUs] MPOCThIX 3a/ay.

— Ha OLIeHKY «HeyZoBiIeTBopuTebHO» (1 6amn) — oOydaromuiicss He MOKeT 10Ka3aTh 3HaHUS
Ha YpOBHe BOCIIPOW3BeJieHUst U 00bsiCHeHUs1 MH(GOpMAaIY, He MOJKeT I0Ka3aTh UHTeJIeKTyaslbHbIe
HaBBIKU pelLleHus TIPOCTHIX 3a/ay.

KypcoBasi paboTa BBITIOSHSETCS TIOA, DPYKOBOJACTBOM TIperofiaBaTesisi, B TIpoLiecce ee
HanvcaHus 00yuJarolMiCs pa3BUBaeT HABLIKM K HAy4yHOW paboTe, 3aKperuisis W OJHOBPEMEHHO
pacimpsii  3HaHWS, TIOMyYeHHble TIPU M3yYeHUH Kypca «DU3UKO-XUMHUUECKHE OCHOBBI
BO/IOTIOJITOTOBKM». [IpU BBITIOJTHEHMM KYpPCOBOW PabOThI, 00YUarOLIMIACS [JO/DKEH T0Ka3aTh CBOE
yMeHHe paboTaTh C HOPMAaTHBHBIM MAaTepUasioM WM JPYTMMH JIUTepaTyPHbIMU HCTOUYHHMKAMH, a
TaK)X€ BO3MOXKHOCTb CHUCTEMATH3UPOBaTb U aHAJU3UPOBaTh (AKTUUECKUM Marepuan |
CaMOCTOSITeJTbHO TBOPYECKHU €r0 OCMBIC/TBATb.

B nmpoilecce HammcaHWs KypcoBoid paboThl, oOydwaromuiics AOo/DKeH pa3o0paThcs B
TEOPEeTUUECKHUX BOIPOCaxX WM30paHHOW TeMbl, CAMOCTOSITE/IbHO TMPOaHATU3UPOBATh MPAKTHUECKUH
Marepuasi, pa3obpaTtb U 0O0CHOBATh MPAKTHUECKHe Tpe/ioKeHust. KypcoBasi paboTa BBITIOHSAETCS
110 BapUaHTaM U TIPeZICTaB/ISIeTCs] 00YUarOI[UMKCS B TIEUaTHOM U 37IEKTPOHHOM BUJIE.

[Toka3aTeu ¥ KpUTEPUU OLIEHUBAHUsI KyPCOBOM PabOThI:

— Ha OLEHKY «O0TMuHO» (5 0a/uioB) — paboTa BBITIONIHEHA B COOTBETCTBUM C 3a/laHUEM,
00yyaroIuics MoKa3biBaeT BLICOKMM yPOBEHb 3HAHUM He TOJBKO Ha YPOBHE BOCIIPOM3BEJIEHUS U
00bsicHeHUsT WH(OpMAI[UM, HO W WHTe/JIEKTya/bHble HaBBIKK peIleHus MpobseM U 3azad,
HaXOXK/I€HUsI YHUKA/IbHBIX OTBETOB K MP00/ieMaMm, OLIeHKH 1 BbIHECEHUsT KPUTHUECKHUX CY>KIEHHM;

— Ha OIEeHKYy «xopomio» (4 0Oamia) — paboTa BBITIOJHEHA B COOTBETCTBUM C 3aflaHUEM,
00yyaroIuics TMOKa3blBaeT 3HAHWsS HE TOMbKO HAa YpPOBHE BOCIPOW3BEJEHUS U OOBSCHEHUS
WHpOPMalIMK, HO U WHTEeJUIeKTya/bHble HaBLIKM pelleHWs Tpo0/eM U 3afiau, HaxOXIeHHs
YHUKa/IbHBIX OTBETOB K MpobiemMam;

— Ha OLEHKY «y/OBJIeTBOpUTeNbHO» (3 Oa/uia) — paboTa BBHITIOJIHEHA B COOTBETCTBHU C
3a7laHieM, OOyualOLUICs TOKa3blBaeT 3HAHUS HAa YPOBHE BOCIPOMW3BENEHUS M OObICHEHUS
WH(OPMaLIMHU, UHTE/IIEKTya/IbHbIe HABBIKW PeIleHHs TIPOCTBIX 3a/1ay;

— Ha OLIEHKY «Hey/IOBJIeTBOPUTE/IbHO» (2 Oasia) — 3aJjaHue Tperno/iaBaTtesisi BBIOTHEHO
YaCTUYHO, B TIPOIeCCe 3al[UThl PabOThl 0OyuaroIIUiACS [OIMyCKAaeT CYIeCTBeHHbIe OIIMOKH, He



MO>XKET MOKa3aTh MHTe/UIeKTYya/IbHble HaBbIKU pellleHus TTIOCTaBJIeHHOW 3a/lau.

— Ha OIIEHKY «HeyZoB/eTBOpUTenbHO» (1 6amm) — 3a7aHue TIperofjaBaTesisi BBITIOJTHEHO
YaCTUYHO, 00yUaroIIUiCcs He MOXKET BOCTIPOU3BECTH U O0BSICHUTD COJIepyKaHue, He MOKET 10Ka3aTh
VIHTeJI/IeKTya/IbHble HaBbIKY pellieHUs] OCTaBIeHHOM 3a/aull.

8. YueOHo-MeTOAMUEeCKOe W HH(OPMALIMOHHOE o0ecneyeHUe AUCHUILUIMHBI «DH3HUKO-
XHMHYECKHEe 0CHOBBI BOJIOTIOITOTOBKI»

a) OcHoBHas MTEpaTypa:

1. ®por, B.H. Bogmonoaroroeka: Yueb. gns By3oB / ®por B.H., IleppoB A.I. - M.:
N3parensctBo ACB, 2015. - 512 c. - ISBN 978-5-93093-974-3 - Tekct : 3nekTpoHHbii // SBC
«KoHcynbTaHT cTygeHTa»: [caifr]. - URL:
https://www.studentlibrary.ru/book/ISBN9785930939743.html
(mata obpamenus: 01.09.2020). - Pexkum 10CTyma: TI0 TTO/ITUCKE.

2. TlepBoB, A.I'. TeXHOIOTWUM OUMCTKY MPUPOAHBIX BOA: YueOHoe u3ganue / IlepoB A.T'. -
M.: UzgatensctBo ACB, 2016. - 600 c. - ISBN 978-5-4323-0149-9 - TekcT: 3/1eKTpoHHbIN // DBC
«KoHcynbTaHT cTyseHTa»: [caiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785432301499.html
(maTa obparenust: 22.10.2020). - PexkuM 1oCTy™a: TI0 TTO/ITHCKE.

0) lonmo/iHMTE/IbHAA JIMTEpPATypa:

1. TonmaueBa, B.®. ®PU3MKO-XUMHUECKHE CIIOCOOBI BOJOIIOATOTOBKM: KOHCITEKT JIEKLIWI:
yuebHoe rocobue / B.®. Tonmauesa. | Marauroropck: MI'TY, 2013. [ 1 anekTpoH. omr. guck (CD-
ROM). [ 3ara. ¢ Tuty. skpana. | URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=922.pdf&show=dcatalogues/

1/1118918/922.pdf&view=true
(mata obpamenus: 1.09.2020). I Makpoo6bekt. [ TekcT: 3mekTpoHHbIA. | CBefileHUs] AOCTYITHbI
Takxke Ha CD-ROM.

2. I'puropbega, JI.C. ®U3MKO-XUMHUeCKasi OLleHKa KaueCcTBa M BOAOMOATOTOBKA TPUPOAHBIX
Boy, / I'puropsesa JI.C. - M.: U3patensctBo ACB, 2011. - 152 c. - ISBN 978-5-93093-802 - Tekcr:
snekTpoHHbIH // OBC «KoHcynbTaHT cTyeHTa»: [calT]. - URL:
https://www.studentlibrary.ru/book/ISBN978593093802.html
(maTa obparjenust: 22.10.2020). - PexkuM 10CTyTIa : TI0 TIOATIMCKE.

3. JKypHanmbl:  «TemosHepretvka»,  «JJIeKTpUUYECKWe  CTaHLUM»,  «ODHEPreTHK»,
«[IpoMbIilsIeHHast SHepreTUKa» U Jp.

B) MeTrouueckue yKa3aHHUA:

1. TonmaueBa, B.®D. ®OU3MKO-XUMUUYECKHE CIIOCOOBI BOZOIMOATOTOBKM: METOUUeCKHe
yKasaHWs [Jisi CTYJeHTOB [0 TIOJTOTOBKe K TMpakThueckum pabotam / B.®d. TosimaueBa. -
Marnutoropck: MI'TY, 2013. - 1 snektpoH. ont. guck (CD-ROM). - 3ari. ¢ TUTy/. 3KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1534.pdf&show=dcatalogues/

1/1124300/1534.pdf&view=true
(mata obpamenus: 1.09.2020). - MakpooObeKT. - TeKCT: 3/1eKTPOHHBIA. - CBe/leHUs IOCTYIHbI
Takxke Ha CD-ROM.

2. CokosnoBa, M.C. OnpegeneHue rokasaTesel KauecTBa BOJbl: MeTOAUUECKHE YKa3aHHUsl K
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9. Marepua/bHO-TeXHHYECKOe o0ecrneyeHre JUCHUILTMHBI (MOY /1)

MaTepI/IaJII:HO-TEXHI/IquKOe obecrieuenue AWUCLUIT/IMHBI BK/IFOUAEeT:

Twurn u Ha3BaHUe dyJAUTOPUHN

OcHaijeHue ayiJUTOpUA

YueOHble ayIUTOPUH JJIs1
TpOBe/ieHUs] 3aHATUU
JIEKLIMOHHOT 0 THIa

MynbTuMeuiiHbIE CPe/ICTBA XPAHEHUS], Ilepesiauu v
rpeiCTaB/eHNs UH(OPMaLWH.

YuyeOHasi ayJUTOpUS /ISt
MpPOBe/IeHusT 1ab0PaTOPHBIX
pabor:

nabopaTopust TOTIMBa U
XHWMBO/IOTIOITOTOBKHU

Kowmriekc 1abopaTopHBIX yCTaHOBOK T10 M3yUeHUIO
CBOWCTB BO/jbl; KOMIUIEKC JTaDOPaTOPHBIX YCTAHOBOK 110
M3y4YeHUI0 (U3NYeCKUX U XUMUUYECKUX CBOMCTB BeleCTB;
BreITsDKHOM 11Kad; meub; Bechl 3/1eKTPOHHbIE, MUKPOCKOIT.

YueOHbIe ayIUTOPUH JJIs1
TIPOBe/IeHUsI TIPAKTUYECKUX
3aHSTHH, TPYTITIOBBIX U
WHJVBU/Ya/IbHBIX KOHCY/IbTaLWH,
TEKYIL[ero KOHTPOJISl U
TIPOMEXXYTOYHOM aTTeCTaluu

Hocka, mern.

YuebHble ayIUTOPUH JJIs1
BBITIO/THEHHS KyPCOBOT'O
MPOEKTUPOBAHWUSI, TIOMELLEHUS [IIs
CaMOCTOSITe/TbHOM pabOThI

[TepconanbHble KoMmbOTepkl ¢ maketoM MS Office,
BBIXOZIOM B IHTEpHEeT U C I0CTYIIOM B 3/IeKTPOHHYIO
nH(OpPMaLMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBepCHUTeTa.

obcyKuBaHUsS yuebHOTO

o0yyJaromuxcs
TTomettieHye it XpaHEHUsT 1 Crennaxu, ceidpl A/t XpaHeHUs yue6HOro
MpOUIaKTHUECKOT0 obopyoBaHusi. IHCTpyMEeHTHI [i7ist pEMOHTa

n1abopaTopHOro 060PY/I0BaHUS.
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