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1. HEJIX U 3AJAYHN OCBOEHU A JUCIIAITIJIMHBI
Lesn ocBOeHNsI AW CHUIIMHBI COCTOUT B M3Y4EHUH OCHOB XMMHUKO-TEXHOJIOTUUYECKUX IporieccoB Ha TOC; BOJONOATOTOBKH; BOJHO-XUMHUYECKHX PEXUMOB U
HAJEKHOCTH; KOHIMIMOHUPOBAHKS TEIUIOHOCUTENIEH; IPOESKTUPOBAHNS; HATIAZKU U SKCILTYaTal[My CUCTEM OYHCTKH BOJIBI U TEIUIOHOCHTEIISL.

3aiayu JMCHUIIMHbBI: M3ydeHHE CBOICTB TEIUIOHOCUTENS, (PU3UKO-XMMHYECKUX TMPOIECCOB, MPOTEKAIONUX MPH 00pabOTKE BOJ Pa3MYHBIMU METOJAMH, OCOOEHHOCTEH
anmapaTypHOro o OpMIICHHS KaXKI0Tr0 poIecca.
d)opMpreMme y 06yqa}omeroc;1 KOMIICTECHIUH U 3aIlJITAHUPOBAHHBIC PE3YJAbTATHI oﬁyqelmﬂ JAUCHUIINIMHE, COOTHCCCHHBLIC C HMHAHUKATOPAMH

JOCTHKEHHNSI KOMIIeTEeHIIMIi:

KOI{ 1 HAMMCHOBAHHUE
KOMIECTCHIIMH

KOI{ U HAMMCHOBAaHUEC HHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIMH

3anaHnpoBaHHbIE Pe3yabTAaThl 00yYeHH s

[TIK-1 Cnoco6eH ydyacTBOBaTh B
cOope 1 aHaIN3€e NCXOIHBIX
JAHHBIX JUIS TPOEKTUPOBAHUS
SHEPTrO0OBEKTOB, MPOBEICHUHN
pacyeToB M 3KCIIEPUMEHTOB B
COOTBETCTBUU C TUIIOBBIMU
METOIUKAMH U CPEICTBAMU
aBTOMAaTu3aIum, 00paboTKOH
MOJIy4YE€HHBIX Pe3yJbTaTOB,
COOII0ACHUH MTPOU3BOJICTBEHHOM
1 DKOJIOTUYECKOM 0€30MacHOCTH,
yIpaBJICHUH, SKCILTyaTallH,
00cyKMBaHUU, IOBOJIKE
MIPOLIECCOB M PEMOHTE
TEXHOJIOTHYECKOT0 000PYAOBAHHUS

ITIK-1.2 O60cHOBBIBaET BEIOOD
1eJ1eCO00Pa3HOTO PEIICHUS

3HATb:

COBPEMCHHBIC JOCTHKCHUA HAYKU U Hepe}Z[OBOﬁ TEXHOJIOTHUH IO BOAHO-XHUMHUYCCKHUM
peXrUMaM TEHIIODHECPT CTUYCCKMX YCTAHOBOK,
IMPUHOUIIBI OCYHISCTBJIICHUA HaA30pa 3a BCEMHU BHUIaAMU pa60T, CBA3aHHBIX C

a¢dexTrBHEIM U OecriepeOOMHBIM  (DYHKIIMOHUPOBAHUEM  TPOM3BOJICTBEHHOTO
o0opynoBaHUS,

OCHOBHBIC TIOHSTHSI, TEPMUHBI M 3aKOHBl XUMHH, COBPEMCHHBIC KOHCTPYKIMOHHBIE
MaTepuaibl i UX GU3NKO-XUMHUUECKIE CBONCTBA;

ymeTb:

oOecrieunBaTh Oecrepe0OrHYI0 pPadoTy, MPaBHWIBHYIO OJKCIUTyaTalldi0, PEMOHT H
MOJICPHHU3ALNI0 JHEPTreTUYECKOro, TEIUIOTEXHMYECKOTO W TEIUIOTEXHOJIOTHYECKOro
000pyJOBaHMSA, CPENCTB aBTOMATH3AIlMM W 3AILIUTHI, JJEKTPUYECKHX U TEIUIOBBIX
ceTeid, BO3AyXOIMpPOBOIOB U Ta30IPOBO/IOB,;

CaMOCTOSITEIFHO MTPUOOPETaTh U UCIIONB30BATh B IPAKTHUECKON EATEIbHOCTH HOBBIE
3HAQHHUSA W YMEHUs, B TOM YHCII€ B HOBBIX OOJACTSX 3HAHMH, HEMOCPEIACTBEHHO HE
CBSI3aHHBIX CO c(epoll MeATENBbHOCTH, PACHIUPATh W YIIyONsATh CBOE HAydHOE
MHPOBO33pPEHUE, B TOM YHUCIIE C TOMOIIBIO HH(POPMAIIHOHHBIX TEXHOIOTHH ;

HPECTaBIATh PE3YAbTATHl NCCICAOBAHUS B BHJIE OTYETOB, HAYYHBIX MyONMKAaIUi U
HayOJIIMYHBIX 00CYKICHHSIX;




2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

Jucuunnuna 6a3upyercs Ha qucuuiinHax: «Beiciias matematukay, «@usnkay, « Teopernueckas Mmexanukay, «OU3NKO-XUMUYECKUE OCHOBBI
BOJIOTIOATOTOBKM.

Pe3ynbrarsl 00y4ueHus, OIy4EHHbIE IPYU OCBOCHUU JUCLUILINHBI, HEOOXOAUMBI PU U3YYEHHUH CIAEAYIOUIUX TUCHUIUINH: « TeXHUYeCKue CpeacTBa
aBTOMATH3aIMX YHEPTeTHIecKoro obopynoBanus (mpoduis 2)», «Hanexxnocts o0opynoBanus (mpoduits 2)», IPU BHITIOTHEHUN BBITYCKHOM
KBaJIN(DUKAIIMOHHON pabOTHI.

3. CTPYKTYPA U COAEP) KAHUE JUCHUITJIUHBbI
3.1. CTpyKkTypa AMCUUILIMHBI
OO01mast TpyA0€MKOCTb AUCITUTUIMHBI COCTABIISIET 3 3a4eTHBIX eauHull, 1089acos.

Pasze)l TUCIUIUIMHEL Pacnipenenenue TpymnoeMKoCTH paszena (B yacax) 1Mo BUaaM ConeprxaHne caMOCTOSITETLHOM
. < o
Ne dopma POMEKyTOUHOM e i S § y4eOHoit padoTet paboThl
- N o 0 .51
n/n aTTeCTaIluu g § g 2 KoHTtakTHas p KoHT- (c yKaSaHHel\é Tga:;;();::;? nom. 5.1 u
(no cemecmpam) 5 2 O | Jlex | Hp | Jla6 | KIIP | UKKII | TIA pOJIb
N3yuenne TeopeTudeckoro u
TMPaKTUICCKOI o MaT€puala:
1 Opranu3zanus BOAHBIX PEKUMOB 12 3 2 i 5 3 3 3 8 3 (4] r.10-15, 1 1

TOC

BrinonHenne 1oMalHero 3agaHus:
[4], Ne 1.1 - 1.6 cTp. 10-11.

HobMUDOBALIE BOLHO N3yuenne TeOpETHIECKOTO U
PMHD A IPAKTHYECKOTO MaTepHaa;

2 | XHMHAYCCKHX PCKUMOB. 14 8 2 - 2 — — — 10 — [118§13.3,[ 4] rn.16.1,16.2
BrinonHeHre 1oMalHero 3aIaHus:
[3], Ne 1.1, 1,3, 1.4, 1.6, 1.15, 1.25, 1.38

N3ydeHne TeopeTHuecKoro u
MPaKTHYECKOr0 MaTepraa:

[4] r1.10-15
MeTo1bI IPeIOTBPALLICHHUS BHINMOTHEHNE JOMAIIHETO 33 1aHHs:
3 | oOpa3oBaHMs OTJIOKEHUN 16 8 3 - 3 - - - 10 - [4] rn.10-15

I/I3y‘ICHI/IC TCOPCTUYCCKOro 1
MPAKTUYICCKOI'0 MaTepHrajia:

4 | IIpoueccsl KOPpPO3UU 16 8 3 - 3 — — — 10 —




Pas el AUCITHILTHHEL Pacnipenenenue TpynoeMKoCTH paszelia (B yacax) 1o Bujaam ConeprxaHne caMOCTOSITEIbHOM

< o, .
Ne dopMa MPOMEKYTOUHOH ° =35 5 y4eOHO#1 paboThI paboTh!
n/n aTTecTaluu 8 8 § g KonTaxkTHas KonT- (c ykazanueM Ne I/ICTO‘IHI/IKE)[ nmomn. 5.1 u
[aa Q CP CTpaHMII B HEM
(no cemecmpanm) 5 % O | Jlex | Hp | Jla6 | KIIP | UKKII | TIA POJIB

[4]tn.3,[1]§13.3
BbIosiHEHHE TOMAIITHETO 3aJaHuUSI:
[4] ctp. 27-28.[2] c1p. 37-28

N3yueHne TeopeTndeckoro u

OrnoxeHws B mukie TOC MPaKTHYECKOr0 MaTepraa:

5 16 8 3 - 3 - - - 10 - [1], ctp. 159-214.
BhINoOMHEHHE TOMALIHETO 3aAHUSL:
[3], Ne 6.1 -6.7
MeToIBl 3aIUTHI OT KOPPO3HH H3yuenne TeOpeTHUECKOTO U
NPAaKTHYECKOTO MaTepUaa:
6 C)Iéepl“eTI/I‘—IeCKOFO 16 ) 3 - 3 _ — — 10 — [1], cTp. 105-117.
000pyIOBaHUA BbINOTHEHHE OMAIIHETO 3a/IaHHS:
[4],r.16.1, 16.2
3auer 18 8 — - — — — 0,3 — 17,7
Hmozo 3a cemecmp 108 8 16 |- 16 - - 0,3 58 17,7

[pumeuanue:Jlek — nexmuu; [Ip — mnpaktuueckue 3ansaTus; Jlab — mabGoparopueie padoter; KIIP — ayauTopHble KOHCYIBTAIMH IO KYpPCOBBIM
npoektam/padoram; MKKII — wHAMBUIYyanbHBIE KOHCYJIBTAIlMA 10 KypCOBBIM IpoekTam/pabotam; IIA — mnpomexyrounas arrecranms; CP —
CaMOCTOSITENIbHAS pabora CTYyJEHTA.




3.2. KpaTtkoe conep:xaHue pa3iesioB
8 Cemectp
1.Opeanusayus 600HbIX pesrcumos TOC
OcHoBHBIE 337jaul OpraHU3aLK BOJHOIO peskxuMa. Buapsl ucnonszyembix BXP Ha paznuunbix TOC
n ADC. Ilyru nonananust npumeceid B kil [1TY. TloBenenne nprumeceii BOIHOTO TEIIIOHOCUTE!S B
IapOBO/ISTHOM TPAKTe.

2. Hopmuposanue 600HO-XUMUYECKUX PEHCUMOS.
Oco0GeHHOCTH OpraHu3aIK BOJHOTO PEKMUMA YCTAHOBOK C MPSIMOTOYHBIMU KOTIaMU. BoqHbIi
PEXHUM YCTaHOBOK ¢ OapabaHHBIMU KOTJIaMH pa3IMYHbIX TapaMeTpoB. BoHbIi pexxiM crcteM ¢
ITOHDKECHHBIMU TapaMeTpaMu.

3. Omaooicenus 6 yuxne TOC

OO6pazoBaHue U COCTaB OTJIOKEHUI B KOHJIEHCATOPaX TYPOUHBI CO CTOPOHBI OXJIAXIao1Iei
BO/161. COCTaB OTIIOKEHHUI B MOJIOTpeBaTeNsIX ceTeBoi Bobl. HopMupoBaHue cereBoil U Mo MIMTOYHOM BOJIbI
terutoceTnO0pa3oBaHue U COCTaB OTJIOXKEHUHM B KOHIEHCATOPaX TYpOUHBI CO CTOPOHBI
OXJIQXKIAFOIIIEN BOBI

4. Memoowi npedomepauienus 06pa308aHUs OMIOHCEHUL
OcCHOBBI KOPPEKIIMOHHON 00pabOTKU U MOBECHHE KOPPEKIIMOHHBIX 100aBOK. OCHOBHBIE (DPH3HKO-
XAMUYECKHE TIPOTIECCHI, POTEKAOIINE B BOJIE KOTI0ArPeraTtoB. THITBI OTIOKEHHUHA B IPSIMOTOYHBIX
1 6apabaHHBIX KOTIaX.

3. Ilpoyeccwvl koppo3uu
Byl KOppO3HMOHHBIX MPOIECCOB. XUMUYECKAs U AIEKTPOXUMHUUIEcKast Kopposusi. OO1mias cxema
ANEKTpOXUMHUECKOM Koppo3uH. [Tomsgpuzanms. @akTopsl, BIUSIONIME HA TACCUBALIUIO METAJLIOB.
Koncrpyknmonnsie matepuansl TOC. Busibl KOppO3MOHHBIX NOBPEKIACHUN PA3IMUHBIX CTaJeH U
CILIaBOB.

6. Memooul 3awumyl om KOPpPO3UU IHEPLemMUYecKko20 000pyo00sanus
OneHka THTEHCUBHOCTH KOPPO3HUH. Y CIIOBUS CITYKObI MeTaJl1a. XapaKTepUCTHKA OCHOBHBIX
METO/IOB 3alIUTHI METaJlIa MPH IKCILTyaTalluu U MPOCTOsX 000pynoBanusd. KauecTtBeHHbIE U
KOJINYECTBEHHbIE M3MEHEHUS CBOMCTB BOJIbI C POCTOM NapaMeTpoB. Pacipenenenune npumeceit
MEXy BOJIOM U MapoM.

3.3. TeMbl NpaKTHYECKHUX 3aAHATHH
Y4eOHBIM IJIAHOM HE IPETYCMOTPEHBI.

3.4. Tembl 1a00paATOPHBIX padoT
8 Cemectp
Cucremsl: CO2-H20, NaOH - CO; - H20, NH3z — CO2 — H20, H3POs — NaOH — H20 (6 1acoB).
PacTBOpHMOCTH TPYIHOPACTBOPUMBIX BEIIECTB (2 yaca).
OO0pa3zoBaHue OTIIOKEHUH B TAPOBBIX KOTIAX (2 4yaca).
Koppo3us obopynoBanus (2 gyaca).
BoaHo-xumuueckue pexxuMbl 0apabaHHBIX KOTIOB (2 yaca).
BoaHo-xuMuueckre peskuMbl MPSMOTOYHBIX KOTJIOB (2 yaca).

ocoarwdE

3.5.PI'P
8 Cemectp
PacueT 103UpOBKH KOPPEKTUPYIOMIMUX peareHToB s nojepxkanust BXP snepro6moka TOC.
Bb160p BOAHO- XMMHMYECKOTO peXHUMa U pacyeT JO3MPOBKH KOPPEKTUPYIOIIHUX peareHTOB IS
TEIJIOPHEPreTUYECKOT0 000pyIOBaHMs, pPaOOTAIOIIEro MpH pa3IMdHbIX Mapamerpax Ha TOC
Pa3IMYHOM MOIIHOCTH.

3.6. TemaTnka KypcOBBIX IPOCKTOB/KYPCOBBIX padoT
KypcoBoii  mpoekt/kypcoBast ~ pabora  yueOHBIM  IJJAHOM  HE  IPEIyCMOTPEHBHI.



3.7. CooTBeTCTBHE pa3/ie10B JUCHHUILIMHBI H (POPMHUPYEMBbIX B HUX KOMIIeTeHM I

3aruiaHUpOBaHHbIE PE3YIbTAThl O0YUCHUS
110 TUCLUTIUINHE
(B cooTBeTCTBHH C paszzienoM 1)

Konawl
WHIAKATO
poB

Howmep pasnena mucuuruines! (B
cooTBeTcTBHH C 11.3.1)
8 Cemectp

O1neHOYHOE CPENCTBO
(TMI ¥ HANMEHOBaHME)

1123 |4]|5 6

3HaTD:

COBPCMCHHBIC IOOCTUIKCHHA HAYKU U HCpeI[OBOfI
TCXHOJIOTUU 110 BOAHO-XUMHWYCCKUM pPCKHUMaM
TCTIJIOOHCPIr€TUYCCKUX YCTAHOBOK;

[K-1.2

Tect «BogHO-XMMHYECKUH PEXUM 3aMKHYTBIX CHCTEM OXJIaXKJICHUS
KOHJICHCAaTOPOB TYpOUH»

NPUHIMITB  OCYNIECTBIICHUSI HaJ30pa 3a BCEMHU
BUJIAaMH pabOT, CBSI3aHHBIX C I(PQPEKTHBHBIM U
OecriepeOoHHBIM (YHKIIMOHUPOBaHUEM
IIPOU3BOJICTBEHHOT'0 000y I0BaHHS

[K-1.2

Tect «Buasl KOppO3MOHHBIX MPOLIECCOBY

OCHOBHBIE TOHSTHS, TEPMUHBI U 3aKOHBI XUMHHU,
COBPEMEHHbIE KOHCTPYKI[MOHHBIC MaTepualibl U
UX (PU3HKO-XMMHUYECKHE CBOWCTBA

MK-1.2

TecT «XapaKTepUCTHKH OTJIOKEHUH B IPSIMOTOUHBIX 1 0apaOaHHBIX KOTIIaX»

YMmerhb:

obecrneynBaTh OecriepeOoiHYI0 pabory,
NPaBWIBHYIO  OKCIUTyaTaldio,  PEMOHT |
MOJICPHH3AIIHIO 9HEPTeTUYECKOTO,
TEIIOTEXHUYECKOTO ¥ TEIUIOTEXHOJIOTHMIECKOTO
000py/JIOBaHuUs, CPEICTB  aBTOMATH3AIMHA M
3alIUTBI, DJICKTPUUCCKUX W TEIUIOBBIX CETCH,
BO3yXOIPOBOJIOB M Ta30IPOBOIOB

IK-1.2

JlabopatopHast paboral «Kopposusi odbopynoBaHus»

CaMOCTOSTEIILHO MPUOOPETaTh U HCIOIH30BATH B
MPaKTUYECKON JIeATEeIbHOCTH HOBBIE 3HAHHUS H
YMEHUSI, B TOM YHCJC B HOBBIX 00JACTSX 3HAHMI,
HEMOCPEACTBEHHO HE CBS3aHHBIX €O chepoit
JCSATEIbHOCTH, PACIIUPATh M YIIYOISATh CBOE
HaydHOe MHPOBO33pEHHE, B TOM HYHCIE C
MOMOIIIBI0 UH)OPMAIMOHHBIX TEXHOJIOTHIA |

IK-1.2

JlabopatopHast pabora2 «OOpa3oBaHHE OTIOKEHHH B MAPOBBIX
KOTJIax»

NPENCTaBIATh Pe3yAbTaThl HCCIEOBAHUS B BUIC
OTYETOB, HAYYHBIX ITYOJUKALMH U HA ITyOJIHMIHBIX
00CYXIEHUSX;

MK-1.2

Pacuetnas pabora— «Bpi00p BOAHO-XUMHYECKOTO PEKUMAY.




4. KOMIETEHTHOCTHO-OPUEHTHUPOBAHHBIE OIEHOUYHBIE MATEPHAJIBI
JUISI TEKYIIEETO KOHTPO.JIS1 YCOIEBAEMOCTHU U MPOMEXKYTOYHOM
ATTECTALIMM MO JUCIHUATIINHE

4.1. Tekymuii KOHTPOJIb YCIIEBAE€MOCTH I10 JMCIUIIIHHE:
8 Cemectp

— TECTUPOBAHHUE:

1. Tect «BoaHO-XMMHYECKUH DPEKUM 3aMKHYTBIX CUCTEM OXJIAKICHHUS KOHJEHCATOPOB
TypOuH»

2. Tect «Bupl KOPPO3HMOHHBIX POLIECCOBY

3. Tect «XapakrepucTUKy OTIIOKEHHI B PSMOTOUHBIX M OapaOaHHBIX KOTIIax»
— KOHTPOJIbHbIE pabOTHI:

1. Jlaboparopnas padota 1 «Koppo3sus 060pyaoBaHus»
2. JlabopatopHas pabora 2 «OOpa3oBaHUE OTIOKCHHIA B MTAPOBBIX KOTIAX»

- pacueTHble pabota: Tema — «BpIOOp BOJHO-XUMHUUECKOTO PEKUMAY.
— 3amuTa JabopaTOpHBIX PadoT.

bannpHO-peUTHHIOBast CTPYKTYypa AUCLUIUIMHBI SBISIETCS IPHIIOKEHUEM A.

4.2. IlpoMe:xxyToUyHas aTTecTALMS 10 AUCHUILIMHE (YACTH AUCHUILIIMHBI):
8 CemecTp

3a4eT C OIEHKOHI
Ornenka ompenaenseTrcs B COOTBETCTBUM ¢ [lososkeHneM o OaIbHO-PEHTHHTOBOM CHUCTEME IS
crynentoB HY «MBOHW» Ha OCHOBaHUM CEMECTPOBOM U 3aYETHOM COCTABJIAIONIUX.

IIpumeuanue: OneHOYHBIE MaTepuaabl MO JUCHUILIMHE TMPUBEACHBI B (OHIE OLIEHOYHBIX
marepuanon OITOIL.

5. YYEBHO-METOJINYECKOE OBECIIEYUEHUE JUCHUIIJINHBI
5.1. [leyaTHbIe U JIEKTPOHHbIE U3IAHUS:

1. KomnbuioB, A. C. BomonoarotoBka B 3HEpPreTuke [DIJIEKTpOHHBIN pecypc| : yueO.
nocooue/A.C. KombutoB, B.M. JlaBbirmH, B.®. OukoB.- DIeKTpoH. TEKCTOBBIE HaH. - M.:
WUz parenbckuit oM MDU, 2017. - URL:
http://www.studentlibrary.ru/ru/book/ISBN9785383009680.html

2. BepxoBckmii A.E.Pacuer BogHO-xuMuueckux pesxkxumoB TOC [ DnekTpoHHBIN pecype]: yueO.
110co0.- DJIEKTPOH. TEKCTOBEIC JIaH. — M.: MDBU. — Pexum JOCTyTIA:
http://elib.mpei.ru/action.php?kt_path_info=ktcore.
SecViewPlugin.actions.document&fDocumentld=2834

3. KonbuioB A.C. Ilpomeccsl u anmaparsl MEPeOBBIX TEXHOJOTHUH BOJOMOATOTOBKH U HX
IIPOrpaMMHPOBAHHBIE PACUYETHI [ DNEKTPOHHBIN pecypc]: yueb. mocobue / B.® Oukos, E.B. Uynosa.
.- DIIEKTPOH. TeKCTOBBIE MaH. - M.: MDU.- Pexxum noctyma: http://www.nelbook.ru/?book=40

4. Mapryaosa T.X., MaprteiHoBa O.U. Boasble pexuMbl TEIIOBBIX M aTOMHBIX
AIIEKTPOCTAHIINIA: YYeOHHK TSl CTYJCHTOB BY30B

5.2 JInueH3noHHOE U CBOOOHO PACTIPOCTPAHsIEMO€e MPOrpaMMHOe odecreuyeHne:
Microsoft Word, Microsoft Excel, Power Point.


http://www.studentlibrary.ru/ru/book/ISBN9785383009680.html
http://elib.mpei.ru/action.php?kt_path_info=ktcore
http://www.nelbook.ru/?book=40

5.3. UHTepHeT-pecypchl, BKIWYasi npodeccuoHaIbHbIe 0a3bl JaHHBIX U MH(OPMAIHOHHbIE
CIPaBOYHbIE CHCTEMBI:

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

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

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

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

baza nannbix Scopushttps://www.scopus.com

[Moptan oTkpbIThIX AaHHBIX Poccuiickont Mepepanuu https://data.gov.ru

baza oOTKphITBIX JaHHBIX MwuHucTEpCcTBA Tpyda UM colManbHOM  3amuTel PO
https://rosmintrud.ru/opendata

baza nannbix Hayunoit anexrponnoii oubnnoreku eLIBRARY.RU https://elibrary.ru/

baza naHHbBIX MpodecCHOHANBHBIX CTaHAapTOB MUHUCTEPCTBA TPY/Aa M CONMAIBHOM 3allUThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

basbl manHbpIx MUHHCTEpCTBA SKOHOMUYECKOTo pazsutus PO http://www.economy.gov.ru

baza oTkpbIThix qaHHBIX Pochuamonutopunra http://www.fedsfm.ru/opendata

DnexkrponHas 0a3a ganubx «M3marenscTBo Jlans» https://e.lanbook.com

denepanbHas rocyaapcTBeHHas WH(opMmannoHHas cuctema «HaluoHanbHas SIEKTPOHHAS
oubmuoTeka» https://H30.pd

HarnpionansHsiii mopTan ornaiin ooyuenust «OTKpbeIToe 0OpasoBanue» https://openedu.ru

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

Odunmanbuapiii  cailt denepalbHOTO areHTCTBA IO TEXHUYECKOMY PETYJIUPOBAHUIO H
meTpostoruu http://protect.gost.ru/

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBbI

JleKMOHHBIE U MPAKTUYECKUE 3aHSTHUSI MPOBOIATCS B YUEOHBIX ayAUTOPHSIX, CHAOMKEHHBIX
o0opynoBaHueM [UIsl TMOKa3a OOy4aloUMX MaTepHalioB, CPEICTBAMHU 3BYKOBOCIIPOU3BEICHUS,
JIOCKOM ayIUTOPHOM, OOOpyIOBaHUEM [UIsl MPECTAaBIICHUS IMpe3eHTAlMi (IJ1a3MeHHasl IaHelb,
MEePCOHATBHBIN KOMIIBIOTED).
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http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
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IIpuioxenue A

BAJUIBHO-PEMTUHIOBASI CTPYKTYPA JUCIHUAIIINHBI
Bonno-xumuueckue pexumbl TOC

(Ha3BaHME JMCLIUIUIHHBI)

8 Cemectp

Hepeqeﬂb KOHTPOJIbHBIX Mepoan/IﬂTI/Iﬁ TEKYHIEro KOHTPOJISA yCII€eBAEMOCTH IO JUCIUIIJIMHE!

KM-1

KM-2
KM-3
KM-4
KM-5
KM-6

Tect «BOIHO-XMMHUYECKUNA PEKUM 3aMKHYTBIX CUCTEM OXJIAKICHHUS KOHAECHCATOPOB
TypOuH»

TecT « Buabl KOPPO3HMOHHBIX IIPOLIECCOBY

Jlabopatopnast padoral «Koppo3zus 060pynoBaHus»

Tect. «Tema — XapakTepuCTUKH OTJIOKEHUN B MIPSIMOTOYHBIX U OapabaHHBIX KOTIAX»
JlabopaTtopHast pabora2 «OOpa3oBaHHE OTIOKEHUN B MAPOBBIX KOTIAX)»

Pacuernas pabora: Tema — «BpiOOp BOJHO-XUMUYECKOTO PEKUMAY

Bujx npoMesKyTOYHOM ATTECTALMM — 324€T C OLEHKOM.

TpynoemMKoCTh AUCIUIUIMHBI =3 3.€.

Howmep Pasnen muCIMIUIMHEL Munexc|KM-1 [KM-2 [KM-3 [KM-4 |[KM-5 |KM-6| 3auer
paszena KM:
1 OpFaHI/ISaHI/Iﬂ BOIHBIX pC)KI/IMOB + +
TOC
2 HopmuposaHue BogHO- + +
XUMHYECKUX PEKUMOB.
3 MeTobl IPpENOTBPALLEHUS + +
00pa3oBaHMs OTIIOKEHUH
4 IIponeccel koppo3un + +
5 Otnoxenuns B nukiie TOC + +
6 Mertoabl 3aIIUTH OT KOPPO3UU + +
SHEPreTUIeCcKoro 000pyI0BaHMUS
MunumManbHelii 6amazaKM | 8 | 8 8|1 81| 8120 20
Maxcumansssiii 6amrzaKM | 10 | 10 [ 10 | 15| 15| 40 | 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

Hanpasiaenue noarorosku: 13.03.01 TensiodHepreTnka u TenJI0TeXHHKA

HaunmenoBanme o6pa3oBarejbHoli mporpaMmbl: HHTeNIeKkTyalbHasi pacnpeeeHHast
IHEPreTHKa

YpoBeHb o0pa3oBanusi: 6akajaaBpuar

®opma 00yueHHsI: OUHAasA

OneHoYHbIE MAaTEPHUAJIbI 10 JMCHHUIINHE
b1.B.23 BOAHO-XUMHNYECKHUE PEXXUMBI TOC (ITPOPUJID 2)

Bosxekmnii 2023



OneHouHble MaTepualibl MO0 JUCHUIUIMHE NPEJHA3HAYEHbl I OLEHKU: JOCTUKECHUS
00yJaromuMucs 3alIaHUPOBAHHBIX PE3YJIbTATOB O0Y4EHUS MO TUCHMIUIMHE, dTana (GopMUpOBaHHS
3aIJIAaHUPOBAHHBIX KOMIIETEHLIUN U YPOBHSI OCBOCHMSI TUCLIUIUINHBI.

OneHouHble MarepHuaibl M0 JUCLUUIUIMHE BKIIIOYAIOT OLICHOYHBIE CPEJCTBA ISl HPOBEACHUS
MEPOTIPUATHI TEKYILEr0 KOHTPOJISl YCIIEBAEMOCTH U IPOMEXYTOUHOM aTTeCTalluu.

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

Homep u HanmeHOBaHUE Pe3yabTaTOB Kot O1ieHOYHOE CPEeSICTBO
o0pa3oBaHus MO AUCLUIIIIUHE WH/IMKaTO (TUII 1 HAMEHOBAHUE)
(B COOTBETCTBHH C pa3zesiom 1) poB
3HaTh:
COBPEMEHHBIC JOCTHXKEHHSI HayKh H Tect «BoIHO-XUMHYECKUN PEKUM
MepeoBOM  TEXHOJOTUHU IO  BOJHO- 3aMKHYTBIX CUCTEM OXJIaXKICHHS
XUMHYECKUM pexuMamM TIK-1 KOHJIEHCATOPOB TYpOUH»

TCIJIOOHEPTCTUUCCKUX YCTAHOBOK;,

MIPUHLMIIBL  OCYIIECTBIEHUs HaJa30pa 3a

BCEMH BHJaMHU pabOT, CBS3AHHBIX C Tect «Buasl KOppO3NOHHBIX
3¢hHEeKTUBHBIM u oecrepe0oiTHBIM MK-1 MIPOLIECCOBY

(HYHKIIMOHUPOBAHUEM

MTPOM3BOJICTBEHHOTO 000PYI0BAHUS

OCHOBHBIC TIOHSATHS, TEPMUHBI W 3aKOHBI TecT «XapaKTepHCTHKH OTIOKCHHIH B IAMOTOHBIX H
XUMHUHU, COBPEMEHHBIC KOHCTPYKIIMOHHBIC GapabaHHbIX KOTIaX»

Marepuaibl W UX (PU3HKO-XUMHUECKHE TIK-1

CBOICTBA

Ymers:

oOecneunBaTh OecriepeOoliHyI0 padoTy,
MPABWIBHYIO DKCIUTyaTallMi0, PEMOHT U
MOJICPHHU3AITHIO SHEPreTHYECKOTO,
TEIUIOTEXHHYECKOTO u
TEIUIOTEXHOJOTUYECKOr0  000PYA0BaHHUS,
CPEICTB aBTOMATH3allMd M  3allMThI,
ANEKTPUYECKMX M  TEIUIOBBIX  CETEH,
BO3/[yXOIIPOBOJIOB U Ta30TIPOBOJIOB

Kontposbnas padota «Kopposus
MK-1 00opynoBaHU»

CaMOCTOSTEIILHO npuobdperaTh u
HCIOJb30BaTh B IPAaKTUYECKOM
JeATeIbHOCTH HOBBIC 3HAHUS U YMEHUS, B
TOM 4YHCI€ B HOBBIX 00JacTAX 3HAHUH,
HEINOCPEJCTBEHHO HE  CBS3aHHBIX CO TK-1
chepoil  AeATENbHOCTH, pacIIUPATh U
yrIIyOJsTh CBOE HaydYHOE MUPOBO33PEHUE,

Konrtponsnas padora «Ob6pa3oBanue
OTJIOXKEHUH B MAPOBBIX KOTJIAX»

B TOM quclie c MIOMOIIBIO
MH(OPMAIMOHHBIX TEXHOJIOTUH |

MPEACTABIATH PE3YJAbTAThl UCCIIEIOBAHMS Pacuetnast pabota— «Bb16op BogHO-
B BU/JIE OTYETOB, HAYYHBIX MyOIUKAIIUN U MK-1 XUMHUYECKOTO PEKUMAY.

Ha MMyOJIMYHBIX 00CYKICHUSX;




Coz[epma}me OLICHOYHBLIX CPEACTB. Ilkana u KPHUHTECPUH OLICHUBAHUSA

1. Tect Nel.

Tema:BoHO-XUMHUYECKUH PeKUM 3aMKHYTBIX CUCTEM OXJIAXICHUS KOHJICHCATOPOB TYpOUH.
BriOepuTe 0q1H MPaBUIILHBIN OTBET U3 HECKOIBKUX MPEATI0KECHHBIX.

1. Kakue ¢paxTopsl BIMSIOT Ha MPEASTbHYIO JOMYCTUMYIO KapOOHATHYIO KECTKOCTh OXJIaKIAIOMICH
BOJIBI B 000OPOTHBIX CHCTEMAX:
a) OKHCIIIEMOCTb BOJIbI, MAKCHMAaJIbHAS TEMIIEpATypa BOJIBI B CHCTEME, HeKapOOHATHAsI
KECTKOCTb;
0) MakcuMaybHas TeMIepaTrypa BOAbl B CUCTEME, IIEIOYHOCTh 0011as;
B) OKHCIISIEMOCTbH BOJIbI, MAKCMAaJIbHASI TEMIIEPATypa BOJIBI B CHCTEME;
r) HekapOOHaTHas )KeCTKOCTh, OKUCIIIEMOCTD, IEIIOYHOCTh THIPATHAS.
2. Kakwe 3arpsizHeHust opMUPYIOTCS Ha TETUIONIEPEIAI0IIEH ITOBEPXHOCTH OOOPOTHOM CHCTEMBI
a) MEXaHMYECKHE B3BECH;
0) XuMHUYECKHe COeAMHEHUS (B OCHOBHOM KapOOHAT KalbIIHsl);
B) OpraHW3Mbl, pa3BUBAIONINECS B TEIJIOOOMEHHBIX ariaparax ;
I') CMEIIaHHBIC - COCTOSIINE M3 MUKPOOPTAaHU3MOB, COSTMHEHNN KaJIbIIHs, MarHUs, )KeJe3a,
QTIOMUHUS, KPEMHEKHUCIIOTHI U JIP.
3. Kakue KOMITOHEHTHI JIBIMOBBIX Ta30B 00€CIIEUNBAIOT CTAOMIIN3AITUIO OXJIAXKJAFOIIIEH BOIBI:
a) SO2;
6) NO2 u SOz;
B) COg;
r) COzu SO;.
4. O06paboTKy 0OOPOTHOM BOJBI CEPHOM KUCIOTON MTPOBOJIAT:
a) Jlyis mpenoTBpalieHusi HAKUTIe0Opa30BaHUs B CUCTEME;
0) Jlis uHTEeHCU(UKAIINN KOPPO3UHUHBIX MTPOIIECCOB;
B) s ynanenns COo;
r) s uHTeHCUPHUKAIIUN KOPPO3UIMHBIX TPOLECCOB, YBENUYEHUSI 00111l KOHIICHTPAIIH COJIEH.
5. MexaHu3Mm AeUCTBHS XJIOPUPOBAHUS OXJIAKIAIOIIECH BOIbI:
a) CrnocoOcTByeT OKHCIIEHUIO (PEPMEHTOB KIETKHU C MOCIEIYIOIIUM OTMUPAHUEM
MUKpPOOPIraHU3MOB;
6) CnocoOcTBOBATH MEPEXO/1Y BO B3BEIICHHOE COCTOSIHUE U Yepe3 MPOAYBKY CHHIKATh
O6roobpacTaHue Ha IOBEPXHOCTAX TEIJI00OMEHa;
B) Bce BbillIe IepeynciIeHHOE;
r) Bam BapuaHT oTBeTa .
6. MeToapl ynaneHus OTJIOKEHHH, ChOPMUPOBABIINXCS B KOHJIEHCATOPE:
a) llommenaunBaHue, XJIOPUPOBAHUE;
0) Iloaxkucnenue, pochaTupoBaHue, pekapOOHU3AIINS,
B) Iloakucnenue, pochaTupoBanue, pekapOOHU3AIMsI, MarHUTHAas 00pabOTKa BOJIBI;
r) Iloaxucnenue, pochaTrpoBanue, pekapOOHU3aIMs, MarHUTHast 00paboTKa U XJIOpUPOBAHHE
BOJIbI.

2. Tect Ne2.
Tema: Busibl KOppO3HOHHBIX IPOLIECCOB.
BBI6epI/ITe OJMH HpaBI/IJ'IBHHﬁ OTBCT U3 HECKOJIbKUX MPCAIIOKCHHBIX.

1. Koppo3us- 3to:
a) IIporecc caMONIPON3BOJILHOTO PA3PYIICHUs METAJUIOB HIIU CIIJIABOB MIPU X TEPMO-
XMMHMYECKUM B3aUMOJIEICTBUEM CO CPEIOH ;
6) IIporecc caMONPON3BOJILHOTO PAa3pyIICHUs MaTepHAaJIOB;
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B) Ilpouecc npuHyIUTENBHOTO Pa3pyLEHUsI METAJIJIOB UJIU CILJIABOB ;
r) Ilpouecc npou3BoAcTBa OKKUCIOB METAILIA.
2. Buapl Koppo3uu 1o BHEUTHEMY ITPU3HAKY:
a) OOmas, MecTHas;
0) PxaBumMHa, OKCHIHAS TUICHKA;
B) Buaumas;
r) Takux BHJIOB HE CYILIECTBYET.
3. Tunsl KOPPO3UH 10 MEXAaHU3MY UX JCHCTBUS:
a) XuMHuecKas, IEKTPOXUMUYECKasl;
0) OOmas, MecTHas;
B) MecrHas, menenas;
r) Ulenesast, s3BeHHAas.
4. SIBneHue yMeHblLIEHNE HAYAIbHON Pa3HOCTH MOTEHIIMAJIOB HA3bIBAETCA:
a) Ilonspusanus;
0) IloTennmanu3zanus;
B) Crabunuzamus;
r) Mecrabunuzarus
5. TlonoxxutensHOE BIUSHUE OKUCITUTENICH Ha KOPPO3HIO CTAJIH:
a) Co3zmaer OKHCIICHHBIC TUICHKY;
0) SI3BeHHas KOppo3us;
B) lllenenas;
r) Oxuciaurenu He BCTYNMAIOT B PEAKIUIO C METAJIOM
6. OTprnarenpbHOE BO3AEHCTBAE OKUCINTENEN HAa KOPPO3UIO CTAIIN:
a) SI3BeHHas KOppo3us;
0) 3ammuTa OKHCIUTENEH OT KOPPO3UH;
B) Co3naHue OKCUIHBIX IJICHOK;
r) OKuciauTenu He BCTYMAIOT B PEAKIUIO C METAIJIOM.

3.Tect Ne3.
Tema: XapakTeprucTUKN OTIIOXKEHHH B TIPSIMOTOYHBIX 1 OapabaHHBIX KOTJIaX

Bribepute oiuH NpaBUIBHBIN OTBET U3 HECKONBKHUX MPETIOKEHHBIX.

1. Tunel HaKUNEH MO0 KOMIIOHEHTY:
a) KanbpuueBsie, MaruueBbIe, )KeJIe30-0KHCHBIE, Kene30-GocdaTHbie, peppo- u
AIIIOMOCUJTUKATHBIE, ME/IHBIE;
6) KanbuueBble, MarnueBble, CUIMKATHbBIE, A30THBIE;
B) CunmkaTHbIe, KOMIUIEKCOHHBIE, aMMHAUHBIE;
r) Marunuesblie, heppo-CUIMKaTHBIE, (eppO-MeIHbIC.
2.Kaxk 3aBHCHT CKOPOCTh 00Opa30BaHUsI OTJIOKEHUN OT TETJIOBOM HArpy3KH:
a) Bo3spacraer;
0) YwMeHblaeTcs;
B) Pe3sko Bo3pacrtaer;
r) 3aBHCHUMOCTH HET.
3.YTo mpoucXouT MpH MpHUCOCe BOJIbI B KOHJIEHCATOpe U HapyleHue padoty BITY:
a) B3spactaer xosmdecTBO MpuMeceil B BOjie KOTOPbIE COCOOCTBYIOT YBEIMUYEHHIO OTJIOKEHUIA;
6) B3spactaer kosm4ecTBO MpUMecel B BOAE KOTOPbIE CIOCOOCTBYIOT YMEHBILIEHUIO OTI0XKEHUH;
B) YMeHbIIaeTcs KOJIMYECTBO NMpUMecei
r) YMeHbIaeTcsl KOJIUYECTBO MPUMECe, HU KaK HE BIUSET Ha KOJTUYECTBO OTIOKEHHIA.
4. MakcuMaabHOE KOJIMYECTBO OTI0XKEHUI 0Opa3yercs:
a) BOmm3u ropenox;
6) Ha skpanHBIX TpyOax;
B) KoHaeHcaTHBIN TPaKT;
r) IluraTenpHBIN TpakKT
5. OT 4yero 3aBUCUT UHTEHCUBHOCTb 00OPa30BaHUs OTIOKEHHUI IPOTYKTOB KOPPO3UU:
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a) OT KOHLIEHTPAIMH XKelle3a B MUTAaTeIbHON BOJE;
6) Her npaBmibHOTO OTBETA;
B) OT coneconepxaHus MUTATEIbHOMN BOJIBI;
r) OT KOHLIEHTpalM1 MarHus;
1) OT KOHLIEHTpaIK KaJIbLIKS.
6. pH u3031eKTpUUECKOI TOUKHU 3TO-:
a) 3HayeHue PH mpu KOTOPOM 3aps] YaCTULbI PaBEH HYJIIO;
0) 3HaueHwe PH mpu KOTOPOM 3aps YACTHUIIBI OTPHIIATEILHBIN;
B) 3HaueHue PH mpu KOTOPOM 3apsiJi YaCTHIIBI ITOJIOKUTEIHHBIN;
r) 3HadyeHue PH mpu KOTOPOM MPOMCXOIUT MEPEXO0/1 3apsi/ia U3 MOJIOKUTEIBHOTO B
OTpULATENbHBIN U HA00OPOT.
[To pe3ynbpTaTam TeCTHPOBAHUS BHICTABIISACTCS:
— 8 0anos, eciM MPaBHIBHO OTBEYEHO Ha 4 Bompoca (MUHUMYM OajsioB);
— 10 6aJyioB, eciii MpPaBUIIBHO OTBEUEHO Ha 6 BOIIPOCOB (MaKCUMYM OaiioB);

PacuerHoe 3a1anue.
Tema: «BbI00p BOIHO-XUMHYECKOT0 PEKMMA.
Pacuernoe 3ayianue BBITIOJHSIETCS B (JOPME TIOMAIIHETO 3a/IaHuUS.
|. Boinonnume:
1. IIpon3BecT pacuer ruApa3MHHO-aMMHAYHOTIO BOJHOTO PEKHUMA;
2. IIpon3BecTu pacuyeT aMMHAKa;
3 IlpousBectu pacuet hochaTHO BOAHOTO PEKUMA;
4. TIpousBecTu pacueT KOMILIEKCHOW 00paOOTKU KOTIOBOU BO/IBI;
5. [Ipou3BecTu pacyeT HEUTPATHLHOTO BOJHOTO PEXKUMA C JO3UPOBAHUEM ra3000pa3HOTO KUCIOPOIa.
1. Hcxoonvle oannvie ona 3ad0anusn:
XHWMHYECKUH COCTaB BOJIOEMOB TpUBEACH B Tabmuie 1
1. Texnonozus evinonnenusn 3a0anusn:
Onpenenutsb:
s bapabannvlx Komuog
1. JInst ompenenenus THIpa3uHHO-aMMHAYHBIN BOJHOTO PeKUMa HEOOX0IUMO:
Omnpenenuth HayanbHY0 103UpoBKY N2Hs 10 mosBneHus n30bITKa ruipa3uHa B Bojie o Gopmyre.
Onpenenuth KOJMYECTBO FUAPA3UHA B MUTATEIBLHOM BOJIE.
Onpenenuth o0mui pacxon ruapasuHa. OnpenenuTs 00muld pacXxo] aMMHaKa .
2. Ins onpenenenus pochaTHO BOAHOTO peKUMa HEOOXOAUMO
Onpenenuteb koauuectBo 100%-oro BBoauMoro docdara.
PaccunTaTh pacyeTHblil H30bITOK (ocdara PO4> B mpoxyBouHO#l BoE.
Omnpenenuthb U30bITOK (pocdaTa B MPOTyBOUHOM BOAE .
Omnpenenuts 06beM MOJJaBAEMOT0 B KOTEJ pacTBOpa.
Omnpenenuth pacxo KOMIUIEKCOHA HAa 00pabOTKY KOTIOBOM BOJBI.
s npsamomounsix Komnos
3.[nst onpenienieHns HeRTPaIbHO BOJHOTO PEKKMA C I03UPOBAHKUEM Ta3000pa3HOTo KUCIOpoaa
HEO00XOIUMO:
Pemnts ypaBHEHUE HEUTPAIBHOCTU
Paccunrath 103y aMmmMuaka npu MakCUMaibHOM M MUHUMabHOM coaepkanun CO2
Paccuurate Ch+
MunuManbHbIi 00beM paboTsl: 10 cTpanmit



XMMHWYECKUN COCTaB BOJIOEMOB

Tao0muma. 1

Howmep ConepxaHue HOHOB MI/KT B3peman
Bapu- Hcrounnk Ca®* | Mg¥ | Na'+K* [HCO¥® [SO04Z | CI NOsz | SiO3 = | HbIC
aHT BEIllECTBa
MI/KT
1 AMynapbs 90,2 | 15,2 |118,6 190,4 202,7 | 126, | - 10 4970
9
2 AMyp 13,4 |25 - 42,7 4,2 3 - 9 35
3 Amnrapa 16,5 | 4,3 4,3 67,6 7 2,2 - - 17
4 Bosra 344 191 2,2 119 23,1 5,8 - 8,7 13
5 Bosra 72,0 | 14,5 | 20,3 140,3 140 15 - 3 10
6 Bonxos 23,7 |35 6,2 73,2 6,7 14 0,3 13,7 -
7 Boporex 72,2 | 17,4 | 125 280,6 33,5 10 - 21,6 -
8 JlayraBa 42,7 | 131 |4 183 126 | 3,7 0,3 13 50
9 CeBepHas 102 | 16,8 | 6,9 264 93,2 71 - 10,2 -
JBuHa
10 JlecHa 68,7 | 10,3 | 6,1 250,8 15 4,9 - - 14
11 Juenep 51,9 |15 8,6 188 29,7 158 (24 |4 -
12 Jlon 53,9 1294 | 19,6 293,5 |48,2 5 - - -
13 Cesepckuit | 84 7,3 10,8 195,2 48 38 - 22 -
Jonenk
14 Enuceit 37 9,1 - 140 10,1 3,2 - 11,4 2,6
15 WpTtbim 28 17 36,1 165 31,7 34 3,0 5,7 172,4
16 Kama 90 8,5 240 134,4 50,4 | 440 | - 9,7 155
17 Krnsizpma 47 10,3 | 25,1 158,7 52,7 21 1,2 16,6 8
18 Kypa 60 53,0 | 161 232 197 214 | 26 20 300
19 Jlena 47,2 | 13,4 | 813 147,5 61,9 116, | - - -
6
20 Jlomanp 167 | 30,6 |67,6 400 282 47 - 4,1 -
21 Mpuacc 56 22,8 | 39,6 85,5 214 19 - 6,0 44
22 MockBa 60 158 | - 201 13,5 25,5 | - 10 -
23 Hapga 243 112 | 4,6 115 14 4,6 - - -
24 Hesa 9 1,2 2,7 26,2 6,1 3,9 - 5,9 -
25 Heman 56,4 |16,8 | 10,4 251,1 8,9 13 0,1 2,2 18

I[To pe3ynbraTtam pacueTHON paObOTHI BHICTABIISCTCS:
20 6amioB, yMEHHE IPUMEHATH OCHOBHBIE MOI0keHHs Teopun BXP (MuHuMyM 6aiios);
40 GamnoB, yMeHUE MPUMEHSATH OCHOBHBIE MojoxeHHs Teopun BXP c dopmupoBanmem HOBOTO
TEXHOJIOTHYECKOTO pelIeHus (MaKCUMyM OaJlioB) ;

JIaGopatopHnas pabora Nel
KoHTposbHbIE BONIPOCHI

1.

N

BnusHue BHEMIHUX W BHYTPEHHHX (DAaKTOPOB HA KOPPO3HIO METAIOB (TIOTEHIIHUAIBI
MaccuBaIuy, mpobosi M mepenaccuBalyi, Jerupytomme n106asku, poas Oz , H2 Oz, CO2 ,
XJIOpUJIOB, cylb(}aToB, obIiero conecoaepxkanus, pH cpembr).
Koppo3ust MateprarioB KOHIICHCATHO-TIMTATETHHOTO TPAKTa, MaporeHepaTopoB U TEITIOBBIX CETEH.
Yoyt Cty»kObl MeTaDIA.




4. XapakrepucTiKa OCHOBHBIX METOZIOB 3aIlIATHI METAUIA TPH SKCIUTYaTallMH U IIPOCTOSIX 000PYI0BAHHSL, BEIOOP
THITIa BOTHO-XMMHUYECKOTO PEKHMA.

5. OCHOBBI KOPPEKIMOHHOM 00paOOTKM MATATEIHHOM BOJIbI M TIOBEICHHE KOPPEKIIMOHHBIX JJOOABOK.

6. OcHoBHBIE (PH3UKO-XIMITYECKHE IPOLIECCH, IPOTEKAIOLIFE B BOJIC KOTJIOArPEraToB.

JIaboparopHas pabota Ne2
KoHTpoabHbIE BONPOCHI

HopmupoBanue kayecTBa NUTATEILHOW BOJIBI U Iapa.

MeTo/1bl 0YMCTKH KOHJIEHCATa U MUTATEIbHOU BOIbI.

Cxema npoMBIBKH U Celapaluy napa.

Boanblii pexxuM ycTaHOBOK ¢ OapabaHHBIMU ITapOreHepaTOpaMu.

IIponyBka nmaporeneparopa Kak METOJl yAAJICHUS IPUMECEH.

MerTo1bl pacueTa YMCTOTHI Iapa MpU CTYINEHYATOM HCIIAPEHUH U TPOMBIBKE Mapa.

oakrwdE

[To pe3ynbraram oT4eTa J1abOPaTOPHOU PabOTHI BHICTABIISECTCS:
8 ©Oamnos, oTBeT Ha 3 Bompoca (MHHUMYM OaJlioB);
10 GamroB (mo mepBoii 1ab. padote) m 15 OamnoB (1O BTOpOW 1ab. paboTe) yMeHHE NMPUMEHSTHh

OCHOBHBIE TTOJI0KeHus Teopur BXP u oTBeT Ha 4 Bompoca (MakcuMyM OaJijioB) ;

b) ns mpoMexxyTOYHOM aTTecTaluu:
3a4er ¢ OLEHKOU

OneHka Ha 3a4eTe ONpeAessaeTcs 10 COBOKYIHOCTH PE3yJIbTaTOB TEKYIIETO KOHTPOJIS
ycIieBae-MoCTU B cOOTBETCTBUHU € [lonoxkeHnemM o 0anibHO-PEHTUHIOBOM CUCTEME /IS
ctynenToB ¢puinana MOU B r. Bomxkckom.
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