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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuubl: ChopMmpoBaTb KOMNETEHLMN 0By4atoLierocs B 06nactu npuMeHeHnst COPOLMOHHBIX
NPOLECCOB B XMUYECKOW TEXHOMOTNN.

1.2 3agaum gcuMNInHbLI:

* pacKpbITb NPUHLMMbI COPOLIMOHHLIX MPOLIECCOB;

* 06yHVITb CTyOoeHTOB OCHOBaM NnpuMeHeHuna COp6LI,VIOHHbIX npoueccos B XUMUYECKON TEXHOSOMMU U 3KONOrMm
npon3BoacCTBa,

* Hay4YUTb CTYAEeHTOB 060CHOBaHHOMY NOAX04Y K OLEHKe, BbIOoOpY 1 NpaKTUY4eCKOMY MCMONb30BaHMIO COpOEeHTOB
B XMMUWY€ECKOW TEXHONOMMM.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:
MpenBapuTenbHasi NOAroTOBKa NpegnonaraeT co3gaHne OCHOBLI AN (POPMUMPOBAHMS KOMMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMIINH:

O6Lwan n HeopraHnyeckast XuMnsi

OpraHuyeckas xumus

dursnyeckas xmmus

AHanuTnyeckas Xxmumus 1 orU3nKo-XMMMUYECKNE METOAbI aHann3a

dunsmka

TexHonorusi uennonosbl, bymaru, kKapToHa U KOMMO3ULIMOHHBIX MaTepuanoB
Mpon3BoACTBEHHAs NpakTMKa, TEXHOMorMyeckas (MPOeKTHO-TEXHOMOrMYeckas) npakTuka
KonnongHas xumma

PUINKO-XMMUS paCTUTENBHBIX MONIMMEPOB

XMUS ApeBECUHbI U LieNonosbl

XvMnsi ApeBeCUHbI U CUHTETUYECKNX NONIMMEPOB

BogonoarotoBka B TexHonoruu LIBIM

PeareHTHble meToAbl 04MCTKM BoAb! B LIBIT

2 KOMNETEHUMUN OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

MK-2: CnocobeH KoHTponuMpoBaTb ob6ecneyeHne KOHKPETHOro NPOU3BOACTBA CbipbeM, XMMUKaTaMu,
BCroMmoraTtesibHbIMK MaTepuanamm

3HaTb: TEOPUIO XMMUYECKOW CBS3N B PasfMYHbIX Knaccax XUMWUYECKUX COEAUHEHWUN; (PU3NKO-XMMUYECKYI CYLLUHOCTb
NPOLECCOB XMMUYECKON TEXHOIOTMU C NPUMEHEHNEM COPOEHTOB

YMeTb: MCMONb30BaTb OCHOBHbIE XMMWYECKME U (DU3NYECKME 3aKOHbl ANs MOHUMaHUs MexaHu3ma COpPOLMOHHBLIX
NpOLIeCCOB; OCYLLECTBNSATE 060CHOBAHHBIN NOAX0A K OLEHKe, BbIOOPY M MPakTU4ecKOMYy UCMONb30BaHM0 copbeHToB B
XUMUYECKOW TEXHOMNOUN

BnapgeTb: 3kcnepuMeHTanbHbIMW MeToAaMu onpefeneHvns U3nKo - XMMUYECKMX CBOWCTB COpPOEHTOB M HaBblKaMu
00paboTkM pe3ynbTaToB 3TUX U3MEPEHUN.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHve 1 coaepxaHune pasgenos,
TeM U y4eBHbIX 3aHATUIA

Cewmectp
(kypc onsa 3A0)

paboTta

KoHTakTHas

Mp.
(4achbl)

J1ab.
(4achbl)

CP
(4achbl)

MHHoOBaLl.

dopMbl
3aHATUN

dopma
TeKyLLlero
KOHTpOS

Pasgen 1. Copb6eHTbl. Knaccudukauyus.
CsolicTBa

Tema 1. CopbunoHHble npoueccbl
TEXHOMNOIMM Ha UX OCHOBE.

OCHOBHble NOHATUSA U TePMUHBLI. MexaHn3m
COpOUMOHHBIX  npoueccoB.  Pusnyeckas
copbumss n  xemocopOuusi. YaenbHas
NMOBEPXHOCTb COpPOEHTOB, MeToAbl ee
onpeneneHus.

14

ra

Tema 2. CopbeHTbl: nx knaccudmkaums,
COCTaB, CBOWCTBA W NpYMeHeHue. VMIoHWTbI:
nx

knaccudukaums, CTpOeHune n
KMCMOTHO-OCHOBHbIE  CBOWMCTBa. Teopus
NMOHHOrO obmeHa. Bbibop onTumanbHbIX
YCNOBUIN NCMOMb30BaHWSA NOHUTA.

20

ra

Tema 3. DUINKO-XMUNYECKME
XapakTepucTUKn copbeHToB. BnaxHoCTb,
Kaxywmmca  obbem, HacbIMHOM BeC
copbeHTa. McTuHHas NMOTHOCTb "
koadppnLmMeHT HabyxaHua noHuta. Metoasl
nx onpegenenns

JTabopatopHas paboTta 1. CuHTes
CUNUKaATHOrO copbeHTa TeMmnnaTHbIM
cnocobom.

10

ra

Oo.K,N

Tema 4. TexHonorm4yeckme rmnokasartenu
copbeHToB. CTatnyeckasi, AMHamMu4deckasi n
nonHas oOMEHHble eMKOCTU WOHMUTOB.
MeToabl Ux onpegeneHus.

JlabopatopHasa pabota 2. OnpepeneHuve
KMCNOTHO-OCHOBHbIX CBOWCTB MOBEPXHOCTU
copbeHTOoB hOTOMETPUYECKMM METOOOM C
NpUMEHEHNEM NMHAMKATOPOB

ra

Tema 5. KuHeTnyeckne cBoicTBa
copbeHToB. KOHCTaHTa CKOpOCTU peakuun
WOHHOro obmeHa

JNlabopaTtopHasi pabota 3. Apcopbums
OpraHMYecKoro KpacuTerns Ha KaTUoHUTE.

10

ra




Tema 6. CopbuunoHHoe paBHOBecCUeE.
N3oTepmMbl copbumm 1 X XxapakTepUCTUKN.
YpaBHeHune n3oTepMbl MOHO n
NONMMOEKYNSAPHON apcopbunn.
OnpepgeneHne MakcumarnbHOW COpBLUOHHOMN
eMKoCTu copbeHTa. 3aBMCUMOCTb OGMEHHOM
eMKocTM OoT BenumuuHbl pH. KucnotHo-
OCHOBHOE pacnpegenexHve LeHTpoB
agcopbunmn n MeToabl ero onpeaeneHus.
JlabopatopHasa paboTa 4. N3yuyeHne BnuaHuA
MarHMUTHOrO MOMsI Ha  pacnpegeneHue
KMCIMOTHO-OCHOBHbIX LIEHTPOB agcopbuun Ha
NMOBEPXHOCTU CUNNKarensi.

Paspen 2. [lpumeHeHMe COpPOLMOHHBIX
TEXHOMOrMM B NPOMBILUNEHHOCTN N CUHTE3E

ra

Tema 7. TexHonorms  nonyyeHus
XMMUYECKMX  COEAMHEHVWN  Ha  OCHOBE
COPOLIMOHHBIX

npoueccoB. TexHonormss WOHOOBMEHHOro
CMHTe3a 3ajaHHoro npogykta. Bbibop
copbeHTa ONA  OYMCTKM  OpraHM4ecKmx
npenapaToB OT npumecen. TexHOMnornm
pasgeneHns ONTUYECKUX W30OMEPOB U MX
npuMeHeHue B hapmakonorum.
OHaHTUOMEPHO YNCTbIE NeKkapcTaa.

Tema 8. CopbunoHHbIE TexHomorMm B
skonormm 1M MeguumHe.  CopbBUMOHHbIE
mMeTodbl  OYMCTKM  BOAbl M rasos.
JlekapcTBeHHble npenapartbl ans
AeToKcukauum opraHnama SHTepocopbeHThl,
TEOopUsi U NPaKTMKa UX UCMONb30BaHUS .

16

3,75

ra

WUtoro B cemecTpe (Ha kypce ana 3A0)

20

ra

KoHcynbTaumm n npoMexyToyHas
aTttectauyusa (3advet, KypcoBas paboTa)

34

34

75,75

0,25

Bcero koHTakTHasa pa6orta n CP no
OUCUMMNNUHe

68,25

75,75

4 KYPCOBOE NPOEKTUPOBAHMUE
4.1 Llenu v 3aga4u KypcoBou paboTbl (npoekTa):

3aKpenuTb 3HAHUS U HaBbIKU UCMONb30BaHNS COPOLIMOHHBIX MPOLLECCOB B XMMUYECKOW TEXHOMNOIMN.
* HAy4NTb CTyAEeHTOB 060CHOBaHHOMY MOAXOAY K OLeHKe, BbIGOPY M MCMOMb30BaHNIO COPOGEHTOB B KOHKPETHOM

TeXHOoNorm4eckom npotecce.

* NpoAeMOHCTpMpoBaTb CTyAdEeHTaMn YMEHWUE UCNOJ1b30BaTb 3HAHNA TEOPUN COp6LlI/IOHHbIX npoLueccoB B

peweHnmn peaanon I'IpO6J'IeMbI nony4yeHna HOBOro nNpoaykKra, O4UCTKM CTOYHbIX BOA W ra3os.
* 3aKpenunTb HaBblKN OLI€HKN S(b(beKTMBHOCTM COp6LI,VIOHHbIX npoLeccos.

* NPOAEMOHCTPMPOBaTbL CTyAEHTaMUN YyMeHWe 06bACHATb M 0606LWaTh pesynbTaThl aHanMaa HoBOro npowecca

UM CBOUCTB nony4yaemMoro npoaykra.

4.2 TemaTMka KypcoBoW paboTbl (NpoekTa):
* CMHTE3 COPBEHTOB C 3alaHHbIMW CBOWCTBaMU
* MOAMMULMPOBAHUS HEOPraHNYECKMX COPOEHTOB C LIENbIO NOBLILIEHUS X COPOLIMOHHOM aKTUBHOCTH.

* OL|eHKa CBOMCTB TBEpAbIX BELLEeCTB (COp6eHTOB, HocUTenen, HanonHUTenemn u ap.)
* NpUMeHeHne CopbeHTOB B aHaNMTUYECKON XUMUK:
* TEXHONOMNA MOHOOBMEHHOTO CUMHTE3a 3adaHHbIX NPOAYKTOB.




* COPBLIMOHHbIE TEXHOMOMMM AN NOArOTOBKM BOAbI B TENMOSHEPreTUKE U B XMMUYECKON NPOMBILLNEHHOCTH

* BbIGOp copBeHTa Ans 04YMCTKM OpraHMYeckux npenapaTos OT NpuMecer

* PUMEHEHMe HaMomnHUTENen, MMrMEHTOB HOCUTenel, 06nanarLLmUx CoOpOLMOHHON YHKLIMEN B TEXHOMOrMU
UBM.

4.3 Tpe6oBaHUs K BbINOSIHEHUIO U NPeACcTaBNEHUI0 pe3yNbTaTOB KypCcOBOW paboThl (MpoekTa):

PaboTa BbinonHsaeTca obyyalwmMmcs NHAMBMAYansHO UK B cocTaBe rpynnbl U3 AByx Yernosek. [1poBeaeHunto
nccrnegoBaTenbCkMx paboT AOMmKeH npeawecTBoBaTh 3Tan Moucka HayyHoun, y4ebHOM M HOpMaTUBHOW nuTepaTypbl C
obsa3aTenbHbIM MCMOMb30BaHNEM PECYPCOB MHPOPMALMOHHO-TENEKOMMYHUKALNOHHON ceTn "IHTepHeT”.

Mpw BbINOMHEHMN KypCOBOW paboTbl 00y4aroLLMINCA OOMKEH UCNONb30BaTh METOAMYECKUE YKa3aHUsa U Y4eOHbIX
nocobus kadedpsbl, B ToM 4ncne Ha cante BLUT3 http://nizrp.narod.ru./ B pasgene kadeapbl «ObLwen n HeopraHM4eckon
XMMUUY» B COOTBETCTBME C METOAMKaM aHanu3a, BblOpaHHbIMM AN NPOBEAEHWUS UCCNEAOBaHMN MO TeMe KypCOBOW
paboTbl.

lMpoBegeHe NpaKTUYECKNX WCCMNEeLOBaHUA [OIKHO OCYLLECTBNATLCA C  MCMOMb30BAaHUMEM XUMUYECKUX W
PU3MKO-XUMNYECKMX METOAOB aHanusa Ha ocHoBe nabopaTtopHoro obopydoBaHus ONA TUTpoBaHUS M npubopos,
KOTOpbIMW OCHalLeHa nabopaTopus kacdegpbl O 1 HX:

cnektpodgoTtomeTp CP-2000

doToanekTpo-konopumeTpoB KOK-2, KOK-3, 3K 56-M

yCcTaHoBKa AN NOTEHLUMOMETPUYECKOro TUTPOBaHUA ¢ npuMeHeHnem pH — metpos mapkn UMJT — 301

BbICOKOYaCTOTHbIV TUTpatop TB-6J1.

rasoBbIi xpomatorpac LiseT-100.

KOHOYKTOMETp Mapku JkcnepT — 002

aHanuaartop BonbTamnepomeTpudeckmin AKB — 07 MK

cucTema kanunnapHoro anektpodopesa Kanens 103 P.

Ha ocHoBaHuM npoBefeHHbIX nccnegoBaHuin obyyaroLwmncs gomkeH 0606LWwmTb pesynbTaTbl KypcoBon paboThl,
copMynmpoBaTh BbIBOAbI U pa3paboTaTb KOHKPETHbIE PEKOMEHAALMMN MO AOCTMKEHMIO MOCTABNEHHON Lienu 1 3agau.

PesynbTaThl KypcoBoW paboTbl MpeacTaBnaAlTCA B NevyaTtHOM Buae B oObemMe He MeHee 8 nncToB
MaLUMHOMNNCHOrO TeKCTa, codepallero cnegytowme obasarenbHble 3eMeHThbI:

* (hbopMa NpeaocTaBneHUs pe3ynbTaToB — OTYET;

* 06BEM TekcTa B nevaTHbIX NncTtax — He meHee 0,5;

*» obsa3aTenbHble ANeMeEHTbI coaepXaHusa paboTbl: BBeAeHME, NUTepaTypHbIi 0630p, aKCNeprMeHTarnbHas 4acTb,
obcyxaeHne pesynbTaTtoB paboThbl, BbIBOAbI, Gubnunorpadmnyecknin Cnmcox.

5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHme nokasartenemn, KpUTepMeB U CUCTEMbI OLlEHUBaHUA pe3yrnbTaToB 06y4yeHuUs
5.1.1 NMokasaTtenu oueHUBaHUA

Kopn HanmeHoBaHWe oueHOYHOro
MokasaTtenu oueHnBaHns pesynbTaToB oby4eHus
KoMneTeHuumn cpeacTea

[leMOHCTpMpyeT 3HaHME TEeOpUM XWMMWUYECKON CBSI3M B  PasfUYHbIX
Knaccax XMMMYECKMX COeQUHEHUN N MOHUMaHUE OU3NKO- XMMUYECKOMN
CYLLHOCTUM TMPOLIECCOB XMMWYECKOW TEXHOMOMMU C NPUMEHEHMEM
COpBEHTOB HAMONHUTENEN, MUIMEHTOB U APYIMX TBEPAbIX BELLECTB.

MposiBnsieT yMeHWe UCMonb30BaTb OCHOBHbIE  XMMUYECKUE U
pu3Myeckne 3akoHbl ANs MOHUMaHMS MexaHu3ma COPOLMOHHbIX

npoLeccoB.
JeMoHCTpupyeT BnageHMe TeopeTUYEeCKUMU MeTo4aMu OnucaHus
CBOWCTB MPOCTbIX W CMOXHbIX BELLECTB Ha OCHOBE 3NEKTPOHHOro|1. Bonpochl YyCTHOro
CTPOEHUA MX aTtoMoB W nonoxeHuss B [lepuoguyeckon cucteme|cobecenoBaHus

MK-2 XUMUYECKMX arneMeHToB. okasbiBaeT BnageHne HaBbikamn 06paboTkm|2. MNpakTunko-
pe3ynbTaToB onpedeneHnss usanko- XMMUYECKUX CBOWCTB TBepAblX|OpUEeHTUPOBaHHbIE 3adaHus
BELLECTB 3. KypcoBasi paboTta

Manaraet oCHOBHbLIE 3Tanbl KAYECTBEHHOMO U KONIMYECTBEHHOIO aHanus3a
CopOeHTOB, TEOpeTMYECKMEe OCHOBbI CUHTE3a TBEPAbIX BELLECTB C
3a[aHHbIMU CBOMCTBAMM M MPUHLUMNLI pa3paboTkn MeToOoB aHanuaa
NOBEPXHOCTHbIX CBOWCTB TBEPAbIX BELLECTB.

MokasbiBaeT yMeHMe OCYLLECTBNSATL 0OOCHOBAHHbIA NMOAXOA K OLIEHKE,
BbIOOpPY M MNpakTU4EeCKOMY WCMONb30BaHMIO TBEpPAbIX BELLECTB B
XUMUYECKON TEXHOMOMMM U OUeHuBaTb 3pdekTMBHOCTL copbumn Ha
TBEpPAbIX BELLECTBAX




5.1.2 Cuctema v Kputepum oLeHMBaHUA

LLikana oueHuBaHna

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTU KOMMNETEHLIMIA

YcTHOe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnnyHO)

OOGy4atowmiica nokasbiBaeT rnybokue 3HaHuS
BCEX pa3genoB AUCLMNINHBI NPY BbINOMTHEHUN 1
3awmte KypcoBon paboTtbl. CTygeHT ycBoun
OCHOBHYHO UM npopaboTan caMOCTOSTENbHO
GonbLon obbeM AONONHUTENBHON NUTEpaTypbI
no Teme KypcoBoWn paboThbl.
OKcnepuMMeHTanbHyl0 4acTb  BbINOMHUN  Ha
BbICOKOM YpOBHE K B CPoOK. [1py BbINOMHEHMM
paboThl obGyvatoLmmncs nposiBNSAnN
CaMOCTOSITENIbHOCTb U TBOPYECKUA MOAXOA.
AKTMBHO yyacTtBoBarn B obcyxgeHun
pe3ynbTaToB KypcoBOW paboTbl, CMOr AaTb Ha
3awmTe TeopeTuyeckoe obocHoBaHune
NONyYeHHbIX OaHHbIX. CamocTodaTenbHo
copMynuMpoBan  OCHOBHble  BbIBOObl U
pekomeHgauun;  oopMuUA  MOSACHUTESBbHYHO
3anuMcky u rpaduyeckun martepuan B MNOSIHOM
obbeme B cooTBeTCTBMM C TpeboBaHMAMM
odopmMneHus.

4 (xopoLuo)

Obyuvatowwmiica nokasbiBaeT  [JOCTaTOYHbIN
YPOBEHb 3HAHWI OUCLUMNIUHBI NPU BbINONTHEHUN
KypcoBov paboTbl. YCBOMIT OCHOBHYO MU
npopaboTan onpeneneHHbln obbem
JOMONMHUTENBHOW  nuTepaTypbl N0 Teme
KypcoBoW paboTbl. JKCNepuMeHTarnbHyl0 YacTb
paboTbl BbLIMNOMHUIT KAYeCTBEHHO W B CpPOK.
OpHako  He  MNposIBMSAN  WHMUMATMBBI U
CaMOCTOSATENBHOCTM  NPU  BBIMOJIHEHUUM U
obcyxgeHun  pesynbtatoB  pabotbl.  [Mpwu
0(hOpMNEHNN  MOSACHUTENBHOW  3anuckn U
rpadmnyeckoro matepuarna He Bcerga cobnogan
TpeboBaHua odopmneHnsa. Ha sawmrte paboTbl
CTYOEHTOM JaHbl HE4OCTATOYHO YeTkue OTBETHI
Ha BOMpOChI.

3 (yooBneTBOpUTENbHO)

Mpun BbIMOMHEHUN KypcoBom paboTbl
obyyvarLlmicss nokasbiBaeT 3HaHWS OCHOBHOIO
y4yebHOro matepuana B MUHMMarnbsHOM obbeMe.
OKcnepuMeHTanbHy 4YacTtb paboTbl BbIMOMHUIT
HE [OOCTaTO4HO Ka4yeCTBEHHO, C OTCpO4YKon. He
CMOl CaMOCTOSAITENbHO cAenaTb BbIBOAbI MO
npogenaHHon pabote. [pu odopmneHun
NOSICHUTENbHOW  3annckn K rpadnu4eckoro
MaTepuana CTyAeHT [OonycKaeT HeOpeXHOCTb;
JonycKaeT HeTOYHble OTBETblI Ha BOMPOCHI Npwu
3awure.

2 (HeyOoBMETBOPUTENBLHO)

Mpun BbINOSIHEHNM KypcoBOM paboThl
obydyatowmnca obHapyxuBaet npobenbl B
3HaHWAX OCHOBHOrO y4yebHoro MaTepuana.
Pabota BbiMonHeHa B HemnonHoM o06beme,
OONyLWeHbl  MpUHUMNUanbHele  owunbkn B
pacyeTax; ochopmMneHue NOSICHUTENbHON
3anMcku  un  rpachmyeckux matepuanoB  He
cooTBeTCTBYeT TpeboBaHuAM  OcopMneHus:;
CTYOEHTOM He [AaHbl OTBETbl Ha BOMPOCHLI Mpu
3awuTe.

3a4TeHo

O6yyatowmiics nokasbiBaeT AOCTATOYHbIN
YPOBEHb 3HAHWUS TEOPEeTUYECKUX OCHOB
COPOLIMOHHBIX NPOLIECCOB M TEXHOMOINI Ha
X OcHoBe; CBODOAHO OpUEHTUpYyeTcs B
OCHOBHbIX  MOHATUSAX W TepMUHaXx
AUCUMNINHBI; CBOEBPEMEHHO BbIMOSHMUI
BCE nabopaTopHble paboThl "
npakTuyeckue 3agaHus; caenan u

OOGy4atowmincs  AeMOHCTpUpYeT  MNpaBuibHOE
noHMMaHvWe  ycroBusl  3agayun, BriageHue
HaBblkaMW €ero aHanu3a, Bblbopa HYXHbIX
3aKOHOB M POpMyn AN ee pelleHus, 3HaHue
pa3mMepHOCTEN XUMUYECKUX BEMUYUH. YMmeeT
NPpMMEHSATb MaTeMaTuyeckuni annapat Ans
peanu3aummn nnaHa pelueHuns sagayu. MNonyyun
NpaBuMbHBIN OTBET N MOXET ero




3aWmMTUN  KypcoBylo paboTy, aonyckas

WHTEPNpPeTMpoBaTh.
HenpuHUMNManbHble OLINBKK.

He 3a4teHo paboTbl M MpakTU4eckne 3adaHusi; He

Obyvalowmnca He wuMeeT [OCTaTOYHOro
YPOBHS  3HaHWS  AUCUMMMMHBI,  MAOXO
OPUEHTUPYETCA B OCHOBHbIX MOHATUSX W
onpedeneHnsx; He  BbINONHWA  (MnK

Obyuvalowmiica He MOXeT npoaHann3MpoBaTb
YacTM4YHO  BbINOMHMI)  nabopaTopHble

ycnosue 3apgayvn, HamMeTuUTb NnaH ee pelleHud
Nri0Xo OPUEHTUPyeTCA B XMMUYECKUNX BEJNMTMYNHaX,

coenan umnm He CMOor 3alnTUTb KYpCOBYHO
He BJ1lageeT MateMaTn4ecknm annapaTtom.

paboTy; JonyckaeT npu OTBeTe Ha 3ayeTe
CYLLECTBEHHbIE OWNBGKM U He MOoXeT
YCTPaHUTb UX [axe Mo pPYyKOBOACTBOM
npenopasaTensi.

5.2 Tunosble KOHTPOJIbHbIE€ 3a4aHUA UINTU UHbIe maTepunanbl, HeobXxoaMMbIe AN OLEHKU 3HaHUN, yMeHMVI,

HaBbIKOB

1 (unn) onbiTa AEATENBLHOCTU

5.2.1 NepevyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Cewmectp 7

1 CopbumnoHHoe B3aumopgenctaume. MNoHsaTus: copbums n agcopbums, copbatbl n copbeHThbI.

2 MpnynHbl, MEXaHN3M 1 TepMoanHaMmKa copbUMOHHBIX NpoueccoB. dHeprust nbbea.

3 Mpupoaa copbumnoHHLIX cnn. Prnsmndeckasn copbunsa n xemocopbumsi. dHeprms copbLMOHHOrO B3auMoaencTeus.
O6paTnmMoCcTb COPOLIMOHHBIX NPOLIECCOB.

4 lMoBepxHOCTHas akTUBHOCTb. [TOBEPXHOCTHO aKTUBHbIE U MOBEPXHOCTHO MHAaKTUBHbLIE BELLECTBA.

5 MoHoobMeHHas copbuus.

6 YaenbHasi NOBEPXHOCTb MaTepuana, Kak KpuTepuin OLeHKU NOBEPXHOCTHOW akTUBHOCTU copbeHTa.

7 MeTogbl onpegeneHuns yaernbHOW NOBEPXHOCTU TBepAblX MaTepuarnos.

8 OnpepenexHnsa akTMBHOCTM YrNsA NO KOQHOMY YMCITY U MO aacopouum kpacutenen.

9 CopbeHThbIl, X CoCTaB U CTPyKTypa. MaTtpuua, dyHKUMOHanNbHbIE rpynnbl COPOEHTOB.

10 Mopwuctas cTpykTypa copbeHToB. Knaccudmkaumsa cop6eHToB no pasmepy M 0gHOPOAHOCTM Nop.

11 Knaccudukaumsa cop6eHToB No nprpoae 1 NPOUCXOXAEHNI0 UCXOOHOrO Chipbs. Mpumepsi.

12 MOHWUTBI, UX CTPOEHME, COCTaB 1 CBOWCTBA.

13 13 MexaHn3M MOHOOOMEHHOTo B3aMOAENCTBUS.

14 MpupoaHble u CUHTETUYECKUE MOHWTLI. [TonMMepr3aumoHHbIe Y NONNKOHAEHCAUNOHHbIE MOHOOBMEHHbIe
CMOJbI.

15 Knaccudukaumsa MoHUTOB No 3HaKy 3apsga 0OMeHNBaLWUXCA MOHOB U CTENEHM AUccoumaunm
yHKUMOHANBHbIX rpynn.

16 CTpyKTypHas knaccudmkaLmsa MOHUTOB.

17 PU3MKO-XUMNYECKME XapaKTePUCTUKN COPBEHTOB, MeToAbl UX onpedeneHums.

18 HabyxaemocTb opraHMyeckux MOHUTOB. PaKTOPbI, BAMSIOLLME HA 3TOT NokasaTensb.

19 Kputepum n metoapbl oueHkn HabyxaHUs NOHUTOB.

20  |TexHonoruyeckue nokasatenu copbeHToB U MeTOoAbl UX onpeaerneHns

21 CraTnyeckass w aMHammyeckasi OOMeHHas eMKOCTb MOHUTOB. MeToabl NX OLEHKM.

22 MonHasa guHammnyeckass o0OMeHHasi EMKOCTb U cnocob  ee onpegeneHus.

23 BnusHue pH Ha 0BMeHHY0 eMKOCTb KaTUOHUTOB, aHUOHUTOB U aMOTEPHBIX MOHUTOB Pa3fMYHON CUMbI

24 KuHeTnyeckme cBoncTBa COpOEHTOB U KPUTEPUM UX OLIEHKM.

25 KuHeTunyeckme kpuble copbumm, x NOCTPOEHUE M aHamnu3.

26 MexaHn3M, OCHOBHblE CTaAMN U KUHETUKa MOHHOro obmeHa.

27 Onpepenexve NUMUTUPYIOLLEN CTaaun NOHHOro obMeHa MeToAoM npepbiBaHUsa copoumu.

28 XapakTtepucTtuka BHYTpraMdy3nMOoHHbIX NpoueccoB copbuun.KoaddumumneHT guddysmm.

29 MaTemaTtuyeckoe MOgENNPOBAHNE KUHETUKM copOLmn.

30 CopbunoHHoe paBHoBecue. PaBHoBecKe MOHHOIo obMeHa.

31 M3oTepmbl copbumm,mx nocTpoeHne,opmbl U aHanu3

32 Knaccudukaums nsotepm copbumu. Beibop Mogenu nsotepmsl copoumm.

33 YpaBHeHue n3otepmbl JleHrMopa Anst MOHOMOIEKynsipHo agcopbumn. KoHctaHTa agcopbuuoHHoro
paBHOBeCUs

34 Pun3nYeckuin CMbICI KOHCTAHT B ypaBHeHUn JleHrmiopa




35 |OnpepeneHve npegensHOM eMKOCTM MOHOCHOS copbeHTa.

36 MN3otepma agcopbunm Pperignmxa Ha HEOAHOPOAHOWM NOBEPXHOCTU copbeHTa.

37 |YpaBHeHue usoTepmbl Ppenanvxa v BblYUCNEHNE €€ KOHCTaHT.

38 ["paHnLbl NPUMEHUMOCTHY 3TOrO ypaBHeHns dpengnuxa.

39 CTtyneHyaTble U30TepMbl NOMMMONEKYNAPHON aacopbuun. YpaBHeHue dpymkuHa

40 KpuTepum oueHkn npupoabl COpOLMOHHOIO B3aMMOOENCTBUSE  HA OCHOBE KMHETUYECKMX KPUBbLIX U N30TEPM
copbuun

41 MeToabl NOBEPXHOCTHOrO MoANMULIMPOBaHNS COPOLIMOHHBLIX MaTepunanos.

42 XemocopbunoHHas moaudrkauus NoBepXHOCTN COPOEHTOB.

43 Mony4eHne MHOrogyHKUMOHaNbHbIX COPOEHTOB METOAOM MOCMONHON hrKcaumm PyHKUMOHANbHbIX rpynn

44 MoBepxHoCcTHas Mmoandmkaumsi COpbeHTOB METOAOM AIIEKTPOMAarHMTHoM obpaboTku.

45 MpumeHeHne copbeHTOB B XMMUYECKOW TEXHOMOMMU OPraHUYecKnX U1 HeopraHM4Yeckux BeLLecTs,

46 MpumeHeHne copbeHTOB B NpOM3BOACTBE, MUHEPanbHbIX YA0OPEHUA. .

47 HasHaveHune 1 ncnonb3oBaHne COpGEHTOB B rMAPOMETaNNypruyeckon NPOMbILLIEHHOCTH.

48  |Tunosble MeToAbl MVOHOOBMEHHOTO NOMYYEHUS ANEKTPONMUTOB PA3fNYHbIX KITAaCCOB U CBOWCTB.

49 CopOUuUMOHHbIE TEXHONOMMU ANSA  MOATOTOBKWN BOAbI B TEMMO3HEPreTUKE N B XMMNYECKON NMPOMBILLIIEHHOCTU:

50 |Cop6uWOHHbIE METOAbLI OYUCTKU CTOYHBIX BOA, OT MOHOB XXECTKOCTM U TSXKENbIX METarnmnos.




5.2.2 TunoBble TeCcTOBbIe 3aAaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHus (3agayvu, Kenchbl)

1 Paccuutainte ygenbHyl0 NMOBEPXHOCTb ABYOKMCWU TuTaHa no agcopbuumm asota npu 750 K no nuHenHomy
ypaBHeHuto BOT, Hangute A« n C, Ha OCHOBaHMW CreayLWMX AaHHbIX:

P-10-2 ,Ma 60,94 116,41 169,34 218,65 272,25;

A, Monb/Kr 0,367 0,117 0,467 0,512 0,567,

ecnn [JaBrieHne HacblWeHHOro napa asoTa npu ykasaHHou Temnepatype Ps = 78,3-10 3 [a, nnowagp,
3aHMMaemon ogHoM Mosnekynon asota So = 0,16 HM 2 .

2 YpenbHas MOBEPXHOCTb HEMOPUCTOW Ccaxu paBHa 73,7 m 2 /kr. Paccuvtante nnowagb, 3aHUMaemyto
Moriekynon 6eH3ona B NOTHOM MOHOCIOE, UCXOAst U3 AaHHbIX 06 agcopbummn 6eH3ona Ha aTom agcopbeHTe npu 293:

P,MNa 1,03 1,29 1,74 2,50 6,67

A-102 , monb/kr 1,57 1,94 2,55 3,51 7,58. lNpeanonaraetcs, 4To M3oTepma agcopObumm onuckiBaeTcst
ypaBHeHueM JleHrmiopa.

3 K 3,0 r katnonnta B H+ - chopme pobasneHo 100 mn 0,1525 m pacTtBOopa rugpokcuga Hatpus. [Nocne
YCTaHOBIIEHNS PaBHOBECUSI KOHLEHTPaUUS MOpOKCUAHbIX MOHOB YMeHbLuunack Ao 0,0255 m. OnpegenuTe ctaTnyeckyto
0OMEHHY0 EMKOCTb KaTMOHOOOMEHHWMKA.

4 PaccunTanTe HacbINHy NNOTHOCTb CUIUKarensi, ecnu maccel nyctoro uunuHgpa obvemom 100 cm3 wu
uunuHapa, 3anofnHeHHoro abcontoTHO cyxmum copbeHTom paBHbl 93,29 r n 150,551

5 Yepes KONoHKy, 3anonHeHHyto katnoHntom maccom 10 r, nponyctunum 250,0 mn 0,08 M CuSO4. Beixogsiwume m3

KOornoHkn nopuumn pacteopa no 50,0 mn TtutpoBanu 0,1 H. pactBopoM Tuocynbdata Hatpus (fakB = 1) u
nonyynnucneayoLme pesynbraThl:
Mopumsa pacTteopa 1 2 3 4 5

Pacxop Tnocynbara Ha TutpoBaHme, mn. 0 12,00 25,00 39,20 39,20
Bblumcnnte OuHaAMMYECKyld eMKOCTb KaTMOoHMTa no mean (MMOonb/r), MpMHMMasi BO BHUMaHWe MOJSPHYHO
3KBMBAsEHTHYIO Maccy meTanna.

6 K 2 n ctoyHon Boabl pobasunu 10 r katuoHmTa KY-2-8 u ycraHoBunu pH 6. M3BeCTHO, YTO B 3TUX YCINOBMUSAX
noHbel Cu2+ n Ni2+ copbupytotca ¢ koacdbdpuumneHtamm pacnpegenenns 1000 n 300 r/mn cootBeTcTBeHHO. [Mocne
aecopbunn B KOHLUEHTpaTe XMMUYECKMM aHanmM3oM obHapyxeHo 35,0 mr Cu2+u 7,3 mr Ni2+. KakoBa KOHLEeHTpaums aTux
MOHOB B CTOYHOW Boae?

7 Kakasa macca Co(2+) octaHeTcsi B pacTBOpe, ecnv yepes3 xpomartorpadmyeckyto KOMOHKY, 3amnofiHEHHY 5 T
kaTuoHuta B H+ — dhopme, nponyctunm 200,0 mn 0,1 H pactBopa CoCI2. [NonHaa guHamuyeckasi EMKOCTb KaTUOHMTa
paBHa 1,60 Maks/r.

8 Haecky 5100 r 3ooTocoaepallen pyabl pacTBopuim NofnHocTeio B 10 N LmaHug — cogepallero pacreopa.
3atem 1000 mn aTOrO pacTtBopa MPOMYCTUNM 4Yepes3 KOMOHKY, cogepxawy 10 r akTMBMPOBAHHOIO YIS, KOTOPLIN
KonmnyecTBeHHO copbupyeT 30/10T0. Yronb coxrnu. Ero Bec nocne cxuranna coctasun 0,5378 r. 3ony nogsepriv aHannay
MeToAoM NpobupHOKM NnaBku u onpegenunu, 4To oHa cogepxut 0,0015 r 3onoTa. Hangute copgepxaHue 3onoTaBs pyae,
yrne v 3ore, a Takke CTerneHb ero KOHLEeHTPUpoBaHUs (Mo OTHOLLEHWIO K pyae Ha Bcex aTanax aHanusa). OteeT: WAU (B
pyoe)=  2,94+10-4 %; WAu (B yrne) = 0,015 %;WAu (B 3one) =0,278 %; cTeneHb KOHLEHTpupoBaHusa = 1:51:946



5.3 MeToanueckue maTepuansl, onpegensiowme npoueaypbl oLeHUBaHUs 3HaHUA, YMEeHUI, BnageHuin (HaBbIKOB

1 (unn) npakTU4YecKor

O onbiTa gesATen bHOCTVI)

5.3.1 YcnoBusa gonycka o6y4aroLerocs K npoMexyTo4YHOM aTTecTaumMm U NopsaoK NMKBUAaUUN akageMnyeckomn

3aA0JI)KeEHHOCTU

MpoBeaeHe NMPOMEXYTOYHOW aTTecTauum perinaMmeHTPOBaHO NOKasibHbIM HOpMaTUBHbIM aktom CM6IYMNT[
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLErO KOHTPONSA YCNeBAaeMOCTM U MPOMEXYTOYHOM aTTecTauumn obydaroLmxcay

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHas X

NMncbmeHHas X

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe

NHasa

CTygeHTbl, BbINONMHUBLUME BCe TPebOBaHWS TEKyLLEro KOHTPONS, Ha 3ayeTe OTBEYaloT Ha [ABa TEOPETUYECKNX
BOMpOCa W peLlarT ofHy npakTudeckyto 3agady. Bpems Ha nogrotoBky coctasnset 30 muHyT. lNpenogasatens Bnpase
3a[aTb HECKOSbKO OOMOSHUTESbHbBIX BONPOCOB.

Ha 3awmTe KypcoBor paboTbl CTYAEHT AOJKEH ObiTb XOpOLIO pa3bupaTtbesa B TemaTuke paboThl, €€ NpuKnagHoMm
3Ha4yeHMn, MeTOAMYECKOM W 3JKcrnepumeHTanbHOW 4dacTu. lMpenogaBaTens BnpaBe 3agaTb HECKOSbKO BOMPOCOB MO
BblBOAAM, CAeNaHHbLIM HAa OCHOBE NPOBEAEHUS NMTepaTypHOro 063opa 1 BbINONIHEHHOW 3KCNepMMeHTanbHom Yactu. Ha
beceny npenogaeaTens co CTyAeHTOM BblgenseTcs He 6onee 20 MUHYT.

6. YYHEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNIIUHDbI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue M3paTenbcTBO [oa nspaHnsa | Ccblinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
YBapos, H. @.,|Xumua TBEpOOro Tena . http://www.iprbooksh
MatenwuHa, 1O. T HOBOCMWPCK; op.ru/99242.htmi
HOBOCVI6VIpCKVIVI“ 2019
rocy1apCTBEHHbI
TEXHUYECKUI YHUBEPCUTET
bepceHésa, B. C.,|CopbumnoHHbIe mMeToabl EkaTepuHOypr: http://www.iprbooksh
bakynes, B. A.,|Bblaenenns NPOAYKTOB WspaTtenbcTBo 2018 op.ru/106785.html
MeaHuoson, M. H. OnocuHTE3a Ypanbckoro
yHMBEpCUTETA
6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
A.A. KomuccapeHkos,|CopbunOHHbIE  TEXHOMOrnu. http://nizrp.narod.ru/
0O.B. ®epopoBa Onpepenexuve CBOWNCTB metod/kaftbik/9.pdf
copbeHToB [TekcT]: yd4ebHo- M-80 06pasosanus u
’ Haykn PO, CM6IrTYPI. — 2015
MeToanyeckoe nocobue AN Cr6.- CH6rTYPH
BbIMOSHEHWS KypCcoBoOW
paboThl
A.A. KomuccapeHkos,|CopbunOHHbIE  TEXHOMOrUM. http://nizrp.narod.ru/
0O.B. ®epopoBa, A.P.|CuHtes un onpegenenve| M-Bo o6pasoBaHus u metod/kafobshineorg
VMBaHoB cBoncTte copbeHToB [TekcT] : Haykn PO, BLUTS 2018 h/2018_06_10 01.pd f
y4ebHo-mMeTOoaNYECKOE cneryntpg. - Cre.:
nocobve pAnsd BbINOMHEHUS BLUTS Creryntn
KypCcoBoW paboTbl
A.P./BaHOB OCHOBbI XUMWUN| M-Bo Hayku 1 BbiCLLETO http://nizrp.narod.ru/
TBEPObIX BELWECTB.| o6pasosaHusa P®,C.- metod/kafobshineorg
CuHTE3 1 n3yyeHne CBOWNCTB MeTep6.roc.yH-T h/1611394450.pdf
copbeHTOB: y4ebHoe NPOM.TEXHOMOMN 1
nocobue ans  CTyOeHTOB ansaiiHa, 2020
OYHOW hopMbl 00YYEHUs BbICLL. LK. TEXHONOMMN 1
3HepreTukn.-CaHkT-
MeTepbypr:— BLUT3
cnerynta
r.o. [nlpyrno, A.A.|OnTuyeckue mMeToAdbl| M-Bo o6pasoBaHus U http://nizrp.narod.ru/
Komuccaperkos, B.A.[aHanusa [Tekct] : y4ebHo-| Hayku PP, CMGITYPI. — 2010 metodoptika.htm
depopos MeToaunyeckoe nocobue cne.: criertyprn

6.2 NMepe4yeHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALMOHHO-CMPABOYHbIX CUCTEM




1. OnekTpoHHO-6MbnuoTeyHasa cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

2. OnekTpoHHas 6ubnuoteka BLUTS CIMB MNYMNTA [3nekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

3. OnekTpoHHO-6MbNMoTeyHasa cuctema «Anbyke» [OnekTpoHHbI pecypc]. URL: https://www.ibooks.ru/

4. EanHoe okHO JocTtyna k obpasoBaTenbHbiM pecypcaM / defepanbHbiin nopTtan / ®eaepanbHblii LeHTp Q0P /
EavnHas konnekuusa LLIOP [GnekTpoHHbin pecypc].  URL: http://window.edu.ru;

5. NaHb [OnekTpoHHbIn pecypc]. URL: http://e.lanbook.com/books/;

6. OBC "YHuBepcuteTckasa bubnunorteka OHnann" [OnekTpoHHbIn pecypc]l. URL: http://biblioclub.ru/.

7. CopOUMOHHas TEXHOMOrMsi OYUCTKU NMPOU3BOACTBEHHBIX U MOBEPXHOCTHO-NIMBHEBBLIX CTOKOB[ONEKTPOHHbIN
pecypc]. URL: http://-7sbabno2abl4a9aggb.xn--plai/oborudovanie/sorbcionnaa-tehnologia-ochistki-proizvodstvennyh-i-
poverhnostno-livnevyh-stokov.html

8. COPBLIMOHHbLIE TEXHONOIMM B COBPEMEHHOW MEOWMUWMHE [3nekTpoHHbii pecypc]l. URL:
http://www.plastytop.ru/articles/sorbtsionnye_tekhnologii_v_sovremennoy_meditsine.htm

6.3 MNepeyeHb NULEH3UOHHOIO U CBO6OAHO pacnpocTpaHseMoro NporpamMmmMHoro oéecneyeHust
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXoAMMOW ANA ocyLlecTBIeHMA o6pa3oBaTenibHOro
npouecca no gucumnnuHe

AyauTopus OcHalleHne

BbITsXKHbIE WKadbl, BeCcbl aHanuTU4eckune, KOMMNIEKT NOCyAbl ANS KONMYEeCTBEHHOro aHanmsa
1 BOOOMOArOTOBKM, BAKYYMHbIN CYLLUUITbHBIN LIKad), SNEKTpU4ecKme nimTkn , CNekTpooToMeTpbl
B-306 n dotokonopumeTpbl PIK 56-M, KOK-2, KOK-3, FOHnko 1201, CP-2000, pH — meTpbl Mapku
UM — 301, xpomatorpad Liset 100, BbiCOKOYACTOTHbIE TUTPATOPbI, KOHUeHTpaTomep KH-1,
npubop Ansa KanunnsipHoro anektpodopesa «Kanenb 3»

MynbTrmeamninHoe obopyaoBaHue, cneynanmanpoBaHHas mebenb, gocka

YuebHas ayamTtopus




