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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

11 Uens pgucuunnuHbl: CdopmmpoBaTe KOMMeTeHUun obyyaroulerocd B 00MacTm  XUMUYECKUX
BCnomMoraTesibHbIX BewecTts B LIBI.

1.2 3apgaum gUCLUMUNIIUHBI:

* PaccmoTtpeTb BOMpocbl OCOBEHHOCTM MPUMEHEHUS XMMUYECKMX BcromoratenbHbiXx Bewects (XBB) npw
M3roToBMeHMM Oymarm u KapToHa B MOKPOW M Cyxomn vactax bOM.

* PackpbITb NpUHLMNBLI POPMUPOBAHMSA OCHOBHbIX TEXHOMOMMYECKUX CXeM Npou3BoacTBa B 06n1acTu ynakoBOYHbIX
BMOOB BymMary u kapToHa.

* [lpogeMoHCTpMpoBaTb OCOOEHHOCTM MONyyYeHUs roPpPUPOBaAHHOIO KapTOHa MELUOYHOW Bymaru, 3KONornyeckomn
Tapbl.

1.3 TpeboBaHUA K NpeABapUTENbLHOW NOAroToBKe OOy4aroLlerocs:

lMpenBaputensHasa NoAroToBKa npeanonaraeT co3gaHue OCHOBbI Ans (POPMUPOBAHUS KOMMNETEHLUNIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUNIINH;
OucuunnuHa 6asupyeTcsa Ha KoMNeTeHLmMAX, COOPMUPOBaHHbLIX Ha NpeabiayLleM ypoBHE 06pa3oBaHus.

2 KOMMETEHUWU OBYYAIOLLEITOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNIUHDbI

MK-3: CnocobeH k npoBeAeHNI0 paboT No BHeAPEeHUIO NPUHLMNNAINIbHO HOBbIX KOHKYPEHTOCNOCOOHbIX BUAOB
npoAayKuum

3HaTb: XuMMMYeckne BcnomoraTesibHble BellecTBa WU WX BRMSAHWME Ha CBOWCTBA npoaykumm m I'IpOM3BO,CI,CTBeHHbIl7I
npouecc; HOpMbl pacxoda CbipbA U XMMUKATOB Mpu Npon3BoACTBE NMpUHUMNalibHO HOBbLIX BUOOB NpoayKUMn Ll5|_|.

Ymetb: PaccuuTbiBaTb HOpPMbl pacxoda Cbipbs, XMMUKATOB U BCHOMoraTenbHbiX Matepumanos B LBIM; nposogutb
CpaBHUTENbHbIN aHanM3 CyLEeCTBYHOLNX U NEPCNEeKTUBHbIX TexHonorun LIBI.

Bnapetb: OpraHusauueit pabGoT Mo NpoBedeHW0 aHanu3a NoTpebHOCTU B Chipbe W XUMMKaTax Afs BHEAPEHUs
MPUHLMNMANbHO HOBbIX KOHKYPEHTOCMNOCOGHLIX BUAOB NPoAyKUUM 1 TeXHoMormyeckux npoueccos LIBIT.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
e abota
% 5~ P ®opma
HanmeHoBaHWe 1 cogepxaHue pasaenos, TEM U 3 go CP Texyero
Yy4€OHbIX 3aHATUN % o.gf, TNek. Mp. (4acnl) y
S KOHTpOIs
< | (vackl) | (4acwl)

Pasgen 1. CsssyloluMe BellecTBa MNpPUMEHSiEMble B
NpoV3BOACTBE Gymarv 1 kapToHa.

Tema 1. OpraHudyeckue cBgAsyloWmMe AN yAyylleHUs
cBoncTB OGymarn n kaptoHa. Knaccudumkauusa cBA3yoLLmX
N KnedwlmMx BeLecTB, CBOWCTBaA CBA3YHOLUMX, MeToabl
Mony4YeHnsi, CxeMbl MPUMEHEHUS, pacxon, Kpaxman Wu
cMcTeMbl Ha ero ocHoBe. [pyrme opraHudeckue
cesasyoLLme. Wccnenosanue BRUSIHUS no6aBok 3 3 12
pasnnyHbix XBB B OymaxHyt0 Maccy Ha OCHOBHble
cBoWNcTBa Oymaru 1 kapToHa.

Tema 2. HeopraHuyeckue cBasylowme ANd ynyylleHus
cBOWCTB ©Oymarm M kapToHa. Bwugbl un  cBoncTBa
CBA3YHOLMX, cnocobbl nonydeHusl, obnactu npUMeHeHUs,
CXeMbl BBeOeHWss B OyMaxHylo Maccy MW pPacxop.
UNayyeHune BNUAHUS pH maccbl " pacxoga 3 3 12
HeOopraHM4ecknx CBA3YKLMX Ha MPOYHOCTHbIE CBOWCTBA
OYMaXKHBIX KOMMO3UTOB N3 MUHEParbHbIX BOMOKOH.

Pasgen 2. XBB gns npuaganus 6ymarm rmgpodobHoCTH 1
BNaronpo4yHoOCTH.

Tema 3. Xumukatbl ons npoknernkn bymarm n kaptoHa B| 4
cnabokucnon u  cnabowenoyHon  cpegax.  Bwugbl
XMMUKaTOB  ONA  MPOKMENKW, CXEMbl MPUMEHEHUS U
pacxog. KaHndoneHasa npoknenka. Mpoknelika
CUHTETUYECKUMWN KNesiMu, AuMepamn ankunkuteHa (AKL)
W aHrMOpUOOM  ankuUHUN  sHTapHoW  kucnotbl  (ASA).
Opyrne npokneueatoLme BellecTBa. MeTogap!
npuMeHeHusi. CxemMa NpUMEHeHUs, pacxof, YCTpaHeHue 3 3 12
npobnem npu npoknenke B Macce. OnpegeneHue
OCHOBHbIX MapameTpoB [d00aBOK  KaHW(ONBHOMO U
CMHTETUYECKOro Krnes Ha CcTeneHb NpOoKnenku Gymarn npu T
pasnuyHbIX pH macchl.

Tema 4. Bnaronpo4HocCTb: onpeaeneHue, BMAbI
BMaronpoyHon Gymary u KapToHa. Tunbl BNAronpoYyHOCTU:
dopmanbierMaHble  CMOJibl, CneumanbHble  XUMUKaTbI
ONs BMNaronpoyHOCTW, 06nacTu NPUMEHEHUs!, pPacXoA.
ViccnegoBaHne BMAOB MPOKMEUBAKOLEro XMMMKaTa Ha 3 3 12
nonydyeHne Oymarm u KapToHa BPEMEHHOW W MOCTOSIHHOW
BMaronpo4yHoOCTH.

Pasnen 3. XBB gna ygepxaHus  KOMMOHEHTa
06e3BoXMnBaHMA ByMaXKHO Macckl B MOKpor Yactu BAM. T




Tema 5. Xumna wmokponm dactu. Ponb XBB gns
yrNpaBneHnsa aHWOHHO-KaTMOHHOro ©arnaHca OymaxHoMn
maccbl. ®nokynuposaHue, opmMoBaHue, yaepxaHue |
06e3BOXUBaHME, XumMm4yeckas npupoaa cpeacrts
yoepxanusi. dopmoBaHne 3(pHEKTUBHOCTE M MEXAHU3MBI
gevicteusi.  lMpumepbl, NpPUMMEHEHUs, pacxopd, MecTa
nogayn.M3yyeHne npoLeccoB MOBEPXHOCTHOW MPOKMNENKH
Oymarm u KapToHa C TMOMOLIBK CBA3YKOWMX ANA
yNy4LleHns X CBONCTB.

Tema 6. XumukaTbl Ans nNpMMeHeHuss Gymarn n kapToHa.
Buounpgbl B npomsBoactBe Oymarm M KapToOHa.
OnpeneneHne napameTpoB MOBEPXHOCTHOM 06paboTku
Ang npugadua 6ymary u KapToHy creuunarnbHbIX CBOMCTB
(TepmocTOMKOCTK). Onpepgenexue napameTpos
NMOBEPXHOCTHOW 0b6paboTkm ans npugadua  Oymare
KapTOHy cneuuanbHbiX CBOWCTB (TEPMOCTOWKOCTU) C
NOMOLLbIO pasnuyHbIx XBB.

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTauum 1 npoMexyTovHas atrectaums (3ayer)

3 3 13,75

17 17 73,75

0,25

Bcero koHTakTHasa pab6orta u CP no gucumnnuHe

34,25 73,75

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eBHbIM NaHoM He npeayCMOTPEHO

5 BANNIBHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUSA
Wcnonb3oBaHne 6anmbHO-PeNTUHIOBOW CUCTEMbI HE NPeayCMOTPEHO.

6. ONMUCAHUE NMOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPE[CTB OLIEHUBAHUS PE3YJIbTATOB

6.1 NMokasaTtenu oueHMBaHus OBYYEHUA

Kop komneTeHuum MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHNs

MK-3
3.Bnapeet NPaKkTU4eCKMMn

1.M3naraet Hay4YHO-TEXHUYECKYIO MHDOPMALMIO NO TEME UCCEeA0BaHUNA.

2.BblgenseT rmaBHble coumanbHble U npodeccuoHanbHble npobnemsl npu pabote ¢
XUMUYECKMMM BCOMOraTeNbHbIMU BELLIECTBAaMU B NPOM3BOACTBE Bymarn n kapToHa.
npvemMamu peLueHus coumanbHbIX "
npodeccroHanbHbIX 3adad npu M3roToBneHuM Oymarm u kapToHa ¢ gobasBkamu
XUMUYECKMX BCMOMOraTesbHbIX BELLECTB.

6.2 Cuctema u KpuTepum oLeHUBaHUSA

Kputepun oueHnBaHUsi COOPMUPOBAHHOCTU KOMMETEHLMIA

LLIikana oueHnBaHuA
YcTHoe cobecenoBaHue

MucbmeHHasn pabota

BCECTOPOHHEE U rnybokoe

O6yvatowwmncs nokasbiBaeT

3ayTteHo

XMMUYECKMX BCMOMOraTesfibHblX BELLECTB
(xBB), ycBoun OCHOBHYO "
AOMNONMHUTENbBHYIO nuTepaTypy, nposBnseT
TBOpYeECKNe cnocobHocTn B
ncnonbL3oBaHUK yyebHoro matepuana.

O6yvalowmnca oTeeTUN MNpaBWMbHO Ha Bce
TECTOBbIE 33JaHVS.

He 3a4teHo

O6yyvarowmnca He WMMeeT [OCTaTOYHOro
YPOBHSI  3HAHWsi  AMCLMMMUHBLI,  MAOXO
OPVEHTUPYETCS B BMAAX M HasHa4YeHWUM
XBB B npousBoactee Oymaru, nnoxo
3HaKoM C  OCHOBHOM  NuUTepaTypowu,
JOnyckaeT nMpu  OTBeTe Ha  3adeTe
CYLLIECTBEHHbIE OLUMOKN.

OO6yuvatowmincs oTBETUN HeNpaBWilbHO Ha BCe
TECTOBbIE 3afaHNsi U HE MOXET YCTPaHUTb UX
Aaxe noJ pykoBOACTBOM Npernogasarensi.




6.3 TunoBbIe KOHTPONbHbIE 3aAaHus N/UNN UHbIe MaTepuanbl, UCNONb3yeMble ANA OLeHKU pe3ynbLTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJbHbLIE BONPOCHI

Ne n/n dopMynNnpoBKN BONPOCOB

Cemectp 4
XBB npuMeHsieMble B ka4ecTBe CPeCcTB yaepKaHUs, U NX pacxop.
Cxema npumeHeHnst XBB kak cuctema ygepxaHusi.
Knaccundukaumm XBB kak cpeacTBa yaepXaHus N nx xmummdeckas npupoaa.
MexaHn3mMbl encTenst CPeAcTB yaepxaHusa "MosanyHas n Moctukoasa mogenn”.
MoHATNE KaTMOHHON NOTPEBHOCTN BYMaKHON Macchl.
MpenmyLiecTBa U HeQOCTATKM Pas3nUYHbIX CUCTEM yAEepPXKaHus.
MoHaTne yoepxanus. "Ob6Lee yaoepxaHne"n yaepxanue "lNepsoro NMponycka”.
CxeMbl npumeHeHns XBB ons npoknerikun 6ymaru B cnaboK1cnon cpeae U ux pacxoa.
O6opynoBaHue npumeHsiemoe Ha BAM v KOM ansi noBepxHOCTHOM npokneriku Gymaru.
HepocTtaTtkv NoBepXHOCTHOW NPOKNenky bymary cessyowmmmn u gpyrummn XBB.
Buael XBB ans npuganuns 6ymare cneumarnbHbIX CBONCTB (TEPMOCTONKOCTU U Ap.).
MexaHun3m npnobpeteHnst Gymaroi NoBbILLIEHHOW TEPMOCTOMKOCTU MPU NCMONb30BaHUM Anis 3Toro XBB.
Cxewmbl BBegeHust XBB ons npugaHusa bymare cnewumarnbHbIX CBOWCTB U pacxon
14 OkoHomumyeckasn 6esonacHocTe XBB anst npyaaHus 6ymare cneumanbHbIX CBOMCTB.

inlZ|alo|lo|N|o|a|s|w|Nv| =

6.3.2 TunoBble TecToBble 3a4aHUA

1. Kakoi nopsigok BBEAEHMSI XMMUKATOB MPU OQHOBPEMEHHOW NPOKEke, HanofHEHUM U KpacHeHUM Bymaru:
a) Knen — HanomnH1Tenb — KpacuTernb — MUHO3eM
0) rMMHO3eM — KIen — HaNoNMHUTENb — KpacuTenb
B) IMUHO3EM — HanoMnHUTENb — KpacuTenb - Krewn

2. Kakaa cpopmyna pacyeTa NOBEPXHOCTHOW BNUTbLIBAEMOCTU:
a) Ko66 = 100(m2 + m1)
6) Ko66 = 100(m2 — m1)
B) Ko66 = 100/(m2 — m1)

3. Kakasa copmyna HaTUBHOro Kpaxmana:
a) C6H1005
6) C6H1002
B) C2H1005
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3agaHus (3agayvm, Kemcbl)

He npegycmoTtpeHo

6.4 MeToguyeckue maTtepuansl, onpegensiowme npouenypbl oleHUBaHUA pe3ynbTaToB 00yYeHUs
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexxyTo4HOM aTTecTaumMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn
3a40MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMum perrnaMmeHTUMpPOBaHO foKanbHbIM HopMmaTtuBHbIM aktom CII6rynTn
«lMonoxeHne o NpoBeAeHMMN TEKYLLIErO KOHTPOMSI YCNEBAEMOCTM U MPOMEXYTOYHOW aTTecTauum 00yyatoLLmMXCsi»

6.4.2 ®opma npoBeaeHUA NPOMEXYTOYHOM aTTecTaumum No AUCLUUNIINHe

YcTHasa + MncbmeHHasn + KoMnbloTepHOe TeCcTMpoBaHme NHas

6.4.3 OcobeHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE
Bpewmsi Ha nogroToBky - 0,5 yaca, B 9TO BpeMsi BXOOAUT NMOAroTOBKa OTBETA HA TECT.

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECIMNEYEHMUE OAUCUUNITIUHDI
7.1 YuebHasa nutepartypa

ABTOp 3arnasuve | M3patenbcTBO | log nspaHus | Ccblnika

7.1.1 OcHOBHas y4yeOGHasa nutepaTtypa




B.B. XosaHckun, B.K.|[NpumeHeHne XUMUNYECKMX http://nizrp.narod.ru/

[y6oBbIN, M.M. | BcnomoraTenbHbIX BeLLECTB M-Bo obpasoBaHus 1 primhim2013.pdf
Kensep B npoussoactee 6ymarn wu| Haykm PO, CMG6ITYPII. — 2013
kapToHa [Tekct]: yyebHoe Cne.: Crnielr Typn
nocobve
7.1.2 [lononHuTenbHasa y4ebHaa nutepatypa
JIJL. MapamoHoBa, | TexHonorus oymaru n
I".H. KoHoBanoBa KapToHa [TekeT]: M-Bo o6pasoBaHus n http://nizrp.narod.ru/t
mMeToaMYeckue ykasaHus no | Haykm PO, CMGrTyPI. — 2011 exbumikarttest.htm

TECTUPOBAHMIO ANS1  OLEHKM Cne.: CrnerTypn
3HaHWI CTYEHTOB

P.O. LWabues, A.C.|Ananus http://nizrp.narod.ru/
CmonuH 3MEKTPOKNHETUYECKNX M-Bo o6pasoBaHua n metod/kaftbik/1.pdf
napameTpos BymaxHow | Hayku Pd, CMGITYPI. — 2012
maccbl  [TekcT]:  y4ebBHoe Chne.: CrerTypri
nocobve

7.2 MNMepe4veHb nNpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6MbnmnoTeyvHas cuctema IPRbooks [OnektpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/,
OnekTpoHHas 6ubnuoteka BLUTI CIB IMNYMTL [GnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru.

7.3 NMepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpocTpaHsAeMoro nporpaMMHoOro oéecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHue maTepuanbHO-TEXHUYECKOM 6a3bl, HLO6X0AMMON ANA OCYLLEeCTBNeHUs1 o06pa3oBaTeNibHOro
npouecca no gucumnnuHe

AyauTopus OcHalleHune

MynbTumMeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, Jocka
JlekunoHHas ¥ A pyA 4 P A
ayguTopust

JlabopaTtopHoe obGopynoBaHve Ons pasMmona nonydabpukatos: crnektpodotomeTp, npubop U-
B-017 1M, npubop LWonep-Purnepa CP-2, npubop ansa nomona Gymaru, npndop OC; nabopaTtopHble
CTOfbI, CyLUMMbHbIE LWKadbl, TabopaTopHble BEC!, KOM-NNEKTbI NabopaTopHOW NOCyAbl.

JlabopaTtopHoe 06opygoBaHve AN M3roToBNeHUss o6pasuoB Oymarn u kapToHa: annapart
NIUCTOOTIIMBHOW  AONsi  W3rOTOBIIEHUSI OTNMBOK, [AE3WHTEerpaTop, KOMMMEKT MW3MepPUTENbHBIN,
B-018 nabopaTtopHbI  pa3manbiBalOWniA, Mellanka BepxHenpusogHas, npubop Lonep-Purnepa,
npubop Ans nomona OGymary, nponennepHas Mellanka, SKopHas Mellanka, ycTaHoBKa Ans
pocnycka, Becbl Anst bymaru, PH-meTp, auctunnarop

NaBopaTopHoe obopydoBaHWe AN METOAOB  KOHTPONA  KadyecTBa  XMMWUKAaTOB:  Bechbl
B-125 naGopaTopHble, AUCTUNNATOP, MydenbHas Neyb; BbITSKHbIE LUKadbl, CYLIMIbHbIN LKag




