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1 BBEAEHUE K PABOYEW MPOrPAMME AUCLMNNUHbBI

1.1 Uenb aucumnnuHbl: CchopmmpoBaTb KOMNeTeHUMM oby4datowerocs B ob6nact XMMmn BbICOKOMOMEKYNSIPHbLIX
COeaVHEHUN, NO3BONAIOLLME peann3oBaTb 3aKOHOMEPHOCTU XMMNYECKUX NMPOLECCOB 1 3HAaHMSI CBOMCTB NMOJSIMMEPHbIX BELLLECTB
B peLleHun npoceccmoHarnbHbIX 3agad

1.2 3apgauv AMcUMNUHbI:

paccMOTPEeTb OCHOBHbIE MOHATUS WU TEPMUHbI HayKM O nonumMepax, NPUHUMNLI Kraccugukaumm n HOMEHKNaTypsbl
NoNMMepOoB; PacKpbITb 0COBEHHOCTU MOMNEKYNSPHOIO CTPOEHUS NMOSIMMEPOB U UX OTNMYMNE OT HU3KOMOMEKYNSIPHbIX BELLLECTB;

pacCMOTPETb OCHOBHbIE METOAbl CMHTE3a BbICOKOMOJEKYNSAPHLIX COEANHEHUA N CNOCOOLI NpOBeaEeHMS MPOLIECCOB
CUHTE3a NoNIMMEpPOB.

1.3 TpeboBaHusA Kk NpeaBapuTeNbLHON NOAroTOBKe 06yyvatroLerocs:

MpenBapuTenbHas NnoaroToBka nNpeanornaraeT co3gaHne OCHOBbI Anst GOPMUPOBAHUSA KOMMNETEHLMI, YKa3aHHbIX B M.
2, NP1 N3Yy4eHUN OUCLIUMNIIUH:

OpraHunyeckasa xmmmsi

XMunsi reTepoLMKITNYECKMX COEANHEHWI

OOwas n HeopraHnyeckast XMMnsi

AHanuTnyeckas xmmus

2 KOMNETEHLUMN OBYYAIOLLEIrocA, ®OPMUPYEMbBIE B PE3YNIbTATE OCBOEHUA AUCLUUNINUHDbI

OlNK-1: Cnoco6eH aHanu3npoBaTb, UHTEPNPETUPOBATb U 0606 aTh pe3yfibTaTbl 3KCNePUMEHTaNbHbIX U pacY4eTHO-
TeopeTuyecknx paboT XMMmMYeckon HanpaBneHHOCTU

3HaTb: CTpoeHne n OCHOBbl CUHTE3a MNOoJIMMEepOoB, B3aUMMOCBA3b CTPYKTYPbl U CBOWCTB OCHOBHbIX KIlaccoB NOJIMMEPHbIX
MaTepunanoB U BbICOKOMOJIEKYJTAPHbIX coeHEeHUN

YmMmeTb: faBaTb CpaBHUTENbHYIO OLEHKY CBOWCTB NOJNTMMEpPHbIX MaTepunanoB 1 BbICOKOMOJIEKYITAPHbIX CoeUHEeHUN pas3nnyHbIX
KinaccoB

Bnapetb: HaBblkamy CUHTE3a NOJIMMEPHbIX MaTtepuanoB W BbICOKOMOJNEKYITAPHbIX CoedVHEHUA W WX aHanuM3a ¢
MCnoJjibaoBaHNEM XUMUYECKUX 1 QDVISMKO-XMMM‘-IGCKVIX MEeTO40B

OlNK-2: Cnoco6eH npoBOAUTbL XMMUYECKUIN IKCNEPUMEHT C UCMOJSIb30BaHUEM COBPEMEHHOro o6opyaoBaHus,
cobntogas HOpMbl TEXHUKK 6e3onacHOCTU

3HaTb: OCHOBHblEe MeTOAbl CUHTE3a BbICOKOMONEKYNAPHbIX COEQVHEHUN C TOYKU 3PpEeHNA KMHEeTUKN 1 TepMoaMHaMUKU
npoueccoB

YMeTb: BbINOSHATb HEOOX0AMMbIE pacyeTbl U OLEHUBaTb B3aVMOCBSI3b METOAOB CUHTE3a U MpeBpalLleHUid NMoMMepPoB CO
CTPYKTYPOI 1 CBOMCTBaMM NONMMEPHbLIX MaTepranos

BnapeTtb: HaBbIkamMu nposegeHuna akcnepnmMmeHTa npu pa60Te C nonunMmepamum n cuctemamm Ha nx ocHoese

3 PE3YNIbTATbI OBYYEHUA MO AUCUUNNUHE

KoHTakTHasa paboTa

cP MHHOoBAaL. dopma

Jlek. Mp. J1ab. (yace) d)oprl TeKyLLero
(4achkl) | (4acnl) | (vachkl) 3aHATUA | KOHTpOIiA

HaumeHoBaHWe n cogepxaHue pa3genos,
TEM U Y4eOBHbIX 3aHATUI

Cewmectp
(kypc ons
3A0)

Pasgen 1. OcHOBHbIE NOHATUA U
onpeneneHns XmMmumn BbICOKOMOEKYNSIPHBIX
coegnHeHnn. dusnyeckast XxMmms
NnorIMMepoB.

Tema 1. OCHOBHbIE NOHATUS 1 TEPMUHBI.
CTpyKkTypHbIe hOpMbI MOMMMEPHbBIX MOIEKY.
O6Lwasa knaccmdukalmsi NOIMMEpPOB.
Knaccudmkaums no npoueccam 6 0
obpaszoBaHus
UK MO NPOUCXOXAEHUI0. Peakumm 5 1 4 5
obpasoBaHus MaKpOMOIEKyIT.
MonekynapHas

mMacca nonvMmepos. HomeHknatypa
Nnon“MepoB.

JlabopaTopHas paboTa: CBoncTBa, O4MCTKA U
aHanu3 MOHOMEpPOB.




Tema 2. OcobeHHOCTM MONEKYNAPHOro
CTPOEHMS MONMMEPOB.

MexaHun3mbl rmokocTu NONUMEPHbIX
MOIeKyr.

MpocTpaHcTBEHHbIE HOPMbLI MAKPOMOSIEKY .
OcobeHHOCTM TEMNNOBOro ABMXEHUS B
nonumepax. OueHka pasmepoB LEMHbIX
Mornekyn. MMOKOCTb MakpoMOseKkyn
XecTKoLenHbIx nonumepos. KnHetuyeckas
rMBKOCTb M haKTopbI, KOTOPLIE e
onpegensior.

JlabopaTopHas paboTta: Xummuyeckme MeToabl
nccrnegoBaHus NONIMMEPOB U onpeaeneHue
cocTaea ComnonMmepos

MpakTuyeckoe 3aHsATUE: PacyeTHble MeToab!
NPOrHO3MPOBaHMUS PACTBOPUMOCTM

Tema 3. PactBopbl nonumepos.
OcobeHHOCTN CBOWCTB pacTBOPOB
NnonumMepos. Xnmunyeckas npupoaa
nonvmepa

N ero cnocobHOCTb K PacTBOPEHMUIO.
TepmoarHamuka pacTBOpOB NOSIMMEPOB.
BrnnsHne pasnuyHbix hakTopoB Ha
TepMoanHaMu1Ky pacTBOPEHUSA NOSIMMEPOB.
MeToabl onpeaeneHns pasMmepos 1 (hopMbl

MaKpOMOJIEKyI.
JlabopaTopHas pabora.. dusnyeckne
Tema 4. ®a3oBble paBHOBECUKS B pacTBopax
Nnon“MepoB.

Teopus pactsopoB nonmmepos. ®asosoe
paBHOBECUKE B pacTBOpax MNonmMmMepos. [ -
ycnosusi. TepmoamMHamuka pasbaBrneHHbIX
pacTBOpPOB NONMMEPOB.

lMpakTnyeckoe 3aHsaTHE: BblumcneHue
MOMEKYNsipHOW  MaccCbl  MONMMEPOB MO
dumsmko

— XUMMWYECKNM XapaKTepUCTMKaM MX

ra




Paspgen 2. lNpouecckl obpasoBaHus
MakKpOoMOIeKyn. XuMuyeckme peakuum
nonvMepoB

Mp

Tema 5. PagukanbHas nonmvepusaums.
WHnummpoBaHve pagmkanbHoOn
nonvMepusaummn. Poct 1 o6pbIB Lienu npu
paavKansHoOWM NonnMmepu3sauun.

KnHeTuka pagnkanbHOW nonumMepauun B
macce. Peakuun nepegayu uenu npu
paavKanbHOW Nonnmepu3sauun.
OHepreTnyeckme N TepmognHaMmyeckme
XapaKTepUCTUKN pagvKanbHOW
nonvmepusaumun. PagukansHas
nonvMepusaums npu rmybokmx cTeneHsax
npespaLleHusi. PerynvpoBaHue u
WHrMObupoBaHne pagnkanbHON
nonumepwusaumn. MonekynspHo — MaccoBoe
pacnpegeneHve npv pagukanbHon
nonvmMepusaumu. NMonumepmsauyns
MOHOMEPOB C ABYyMsi U bornee
HeHacbILWEeHHbIMU cBA3AMN. PagukanbHas
nonvMepusaums B Macce, B pacTBope u B
CYCMNeH3nn. AMyNbCUOHHAs NONMMepauus.
JTabopaTopHasi pabota: Nony4yeHne
NnonMMepoB METOAOM pagmKanbHOM
nonvMepusaumm.

MpakTnyeckoe 3aHsaTHe: PagnkansHas
nonvMepusaums.

Tema 6. O6LMe 3aKOHOMEPHOCTU UOHHOM
nonumepusauun. AHMOHas nonnMepusaums
ankeHoB. KaTuoHHas nonumepusauuns
ankeHoBbIX MOHOMEPOB. VIoHHas
nonvMepusaums no KapboHWbHOW rpynmne.

MoHHO — KoopaMHaLMOHHAs NonMmepusauus.

VoHHasa nonumepusauuns reTepoLmknoB
JlTabopaTopHasi pabota: Nony4yeHune
NosIMMepPOB METOAOM MOHHOM
nonumepusaunm.

MpakTnyeckoe 3aHsaTme: MloHHas
nonumepusaums.

Tema 7. LlenHasa cononvmepusaums.
O6bLme 3aKOHOMEPHOCTW COMonMMepaLmu.
PagvkanbHas cononumepusaums. MloHHas
cononvMmepusaums.

JlTabopaTopHasi pabota: Nony4yeHune
nonMMepoB METOAO0M COMONMMEPU3aL .
MpakTnyeckoe 3aHsaTme: Cononvmepusaumsi.
YpaBHeHVe cocTaBa cononumepa

Tema 8. CTyneHuaTtble npouecchl
obpasoBaHust Makpomoriekyn. OCHOBHblE
3aKOHOMEPHOCTU MONMKOHAEHCALNN.
MoHomepbl Ans nonukoHaeHcauun. Tunbl 1
XapakTep peakuui nonvkoHgeHcauuu.
Ctagum NONMKOHAEHCALMOHHbIX NPOLLECCOB.

MeToabl OCyLLECTBINEHNS NOMUKOHOEHCALUN.

MonukoHgeHcauus B pacnnase.
MNonukoHgeHcauus B pacTeope.
OMynbCMOHHAasi NONNKOHAEHCAUNS.
MexdasHasa nonMKoHAEH caLms.
TeepaoodasHas nonmMkoHAeHcauums.
JTabopaTopHasi pabota: Nony4yeHne
NonMMeEpPOB METOAOM MOSIMKOHAEHCALMWMN.
IMpakTnyeckoe 3aHsaTue: MNonnkoHaeHcaums.




Tema 9. lNonumepaHanormyHble
npeBpaLleHns NONMMEpPOB.
PeakunoHHas cnocobHOCTb NONMMEpPOB.

Limknusaumst npu nonvmepaHanornyHbix 5 4

npespalleHusx. [NonMmepaHanornyHble
npeBpaLleHns TpeXMepPHbIX NONIMMEPOB.
JlabopaTtopHas pabora:
MonumepaHanornyHble NpeBpaLleHunst.

Tema 10. Peakuumn gectpykumm n cLumBaHmna
MaKpOMOJIEKYIT.

Mpouecchl 4eCTPYKLUN NOSTUMEPHbIX
Morekyn. Peakuun clumBaHus
Makpomoneky-n. MNpeBpalleHns NnonMmMepoB
npv HarpeBaHW1, OKUCITIEHUN N OENCTBUN

N3Ny4YeHun.

MpakTnyeckoe 3aHaTHE:
MonnmepaHanornyHble npespaLLeHus n
peakuunn 4eCTpyKUMM NONMMepoB.

Pasgen 3. ®usnka nonumepos

Tema 11. OcobBeHHOCTM ynopsa0o4EeHHOro
COCTOSIHMS! MONTMMEPOB.

MesomMopHOe cocTosiHME BeLLeCTB.
"MoBynsipHble KpMcTanmbl NOSIMMEPOB.
JInotponHble Xnakue Kpuctansnol 2
XKeCTKoLenHbIX nonumepoB. KnHeTtuka un
0COBEHHOCTM KpMcTannnaaumm nonMMmepos.
OcobeHHOCTM CBOMCTB KpUCTaNMUM4eCcKmx

nosIMMEpPOB.

Tema 12. dusnyeckue (penakcaunoHHbIE)
COCTOSIHMS MOSIMMEPOB.

Mpupona n ocobeHHoOCTH
BbICOKO3MacTM4YHOCTU. MeToabl onpeaeneHns 2
HU3NYECKMX COCTOSIHMI MONMMEPOB.
CT1eknoobpasHoe 1 BA3KOTEKYYEE COCTOSAHUS

nonMMepos.

1,75

WUtoro B cemecTpe (Ha kypce ansa 3A0) 34 17 34

KoHcyrnbTaumm 1 npoMexyToyHas atTectaumst

22,75

(3auerT) 0.25

Bcero koHTakTHas pa6ora n CP no

AUCLMMNNMHE 85,25

22,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NpeaycMOTPEHO

5. ®OH} OLIEHO4YHbIX CPEACTB AN MNPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUK

5.1 OnucaHue nokasareneun, KpUTEpPMEB U CUCTEMbI OLLeHUBAHUA pe3yfibTaToOB 00y4YeHuUs
5.1.1 NokasaTenu oueHUBaHUA

Koa HanmeHoBaHMe oLueHO4YHOro
MokasaTenu oueHnBaHUA pesynbTaToB 06ydeHus
KOMMNeTeHUUn cpencTtea
Manaraet cBOMCTBA OCHOBHbIX KNACCOB BbICOKOMOSEKYSIPHbIX
COeNHEHUI, NX B3aMMOCBA3b N METOObLl CUHTE3a
Bonpockl anga yctHoro
. cobecenoBaHus
AHanuaupyeTt CBOMCTBA OCHOBHbIX KITACCOB BbICOKOMONEKYAPHbIX
OrK-1 COeNHEHU N MeTOAbl UX CUHTE3a
. [MpaKkTKo-OpNEHTUPOBAHHLIE
AHanuaupyet CBOMNCTBa CUHTE3NPOBAHHbIX BbICOKOMOMNEKYNSAPHbIX sanaHus
COEUHEHUN C NCMNOSb30BaHUEM XUMUNYECKUX U (PUBNKO-XMMUYECKNX
METOAOB
DopmMynmnpyeT OCHOBHbIE NMOHATUS XMMUW BbICOKOMOSEKYISIPHBIX Bonpock! AN yCTHOTO
PMy. pyu_ ynap cobecenoBaHus
OMK-2 COEOVHEHUN; ONUCLIBAET OCHOBHbIE METOAbI CUHTE3a

BblICOKOMOJEKYIAPHbIX COEAVHEHUNI C TOYKM 3PEHUA KNHETUKN U
TepMoanHaMuKn npoueccos

MpakTuko-




ConocraenseT B3anMOCBsI3b METOAOB CMHTE3a U npeBpau.leHmZ

nonunmepos co CprKTypOﬂ 1 cBOMCTBaMu NnonnMMepHbIX MmaTepnanos
OpueHTnpoBaHHbIe 3aaHuA

HDOBOLI,I/IT CUHTESZ, BblgeNeHne, OYNCTKY 1 aHanna nonnmvepos

5.1.2 Cuctema n KpuTEpUN OLleHMBaHUSA

LLikana oueHuBaHna

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

YcTHoe cobecenoBaHue MucbMeHHasa paboTa

O6yuyatownimncs BbINOMHW BCe
nabopaTopHble paboTkl, caan Bce

3auteHo npakTnyeckue 3agaHus. Ha sonpoc
npenogasatens JaeT NoSHbIN OTBET.
YacTyHO He BbINONHUN NnabopaTopHble
paboTbl, NpakTuyeckue 3agaHus. Ha
He 3a4teHo

BOMNpPOCHI NpenogaBatenda gaet
Hel'lpaBVIJ'IbeIVI OTBeT.

5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUA UNKN UHbIE MaTepuarbl, HeO6XxoAMMbIe ANl OLLeHKU 3HaHUWA, YMEHUH,
HaBbIKOB U (UNK) ONbiTa AEATENbHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n | DdopMynnpoBKM BONpOCOB
Cemectp 6

1 Cneumndunyeckme CBOMCTBa NONMMEPOB, OTNINYAIOLLME UX OT HU3KOMOSEKYISIPHBIX BELLECTB, MPUYMHbBI X
NPOSIBNEHUS.

2 MpuHUMNBI KNaccudukaumm nonumepos. HomeHknaTypa nonMmepos.

3 KoHdhopMaunoHHasi nsoMepusi MakpomMonekyn. TepmoanHaMmmieckasi u KMHeTudeckas rmubkoctb
MaKpOMOSEKYNAPHON Lenw.

4 M'MbkocTb Mmakpomornekyn. CermeHT KyHa Kak KONMYECTBEHHLIN KpUTEpPUIA rMBKoCcTU. MNpumepbl TMOKOLIENHbIX K
XKeCTKOLEenHbIX MONMMepoB. KCnepuMeHTansHoe onpeaeneHne cermeHTa KyHa.

5 KoHdpumrypauusa makpomMornekynbl. Tunbl KOHPUIypaLMoOHHbIX M3OMEPOB Ha NPUMEpPE NONMN3oNpeHa.

6 MonekynspHO-mMaccoBble XapaKTEPUCTMKMN NONMMEPOB. NpUYMHbI NONMANCIEPCHOCTU CUHTETUYECKNX
nonumepoB. CpegHe4vncnoBasi, CpefHEBECOBAs N Z-CPeAHAS MONEKYNSAPHbIE MACChl.

7 MonekynsapHo-maccoBble xapakTepucTukn nonumepos. AdunddepeHumanbHble 1 UHTErpanbHble yHKUMK
MOJIEKYAPHO-MAaCCOBOro pacnpeaeneHns CUHTETUYECKUX MONMMEPOB.

8 Tunbl ha3oBbIX guarpaMm cuctem «rnonumep — pacteoputenby. [paBuno a3 [mbobca. BepxHssa n HMKHASA
KpUTMYeCKMe TemnepaTypbl PacTBOPEHUS.

9 OcmomeTpusi pa3baBreHHbIX pacTBOPOB MNONIMMEPOB. YpaBHEHUE COCTOSHWS NONIMMEPOB B PacTBOpPE.
Onpepenenne MonNekynsapHOM Macchl nonMmMepa ¢ UCnonb3oBaHMEM METO4A OCMOMETPUMN.

10 TepmognHammnyeckoe KayecTBO PacTBOPUTENSA M TETA-COCTOsIHME NONMMEPHOro pacTeopa.

11 KoHbopMaLmoHHble npeBpaLleHrst MakKpOMOMeKy NMHENHbIX NOMNMANEKTPONUTOB B 6ecconeBbiX BOAHbIX
pacTBopax B 3aBMCMMOCTHK OT pH.

12 MoHATne TeTa-Temnepatypbl U ee dunanyeckuin cmbicr. CBA3b TeTa-TemnepaTypbl CO CTENEHbBIO
nonumepusaLmm n KpUTUHECKON TemnepaTypon pacTBOPEHUSA NONMMEPOB.

13 Pa3mepbl MakpoMOneKynsipHoro krnybka B XopoLumnx, NIoxmx 1 Teta-pacteoputensax. KoadduumeHT HabyxaHus
N HEBO3MYLLEHHbIE pa3Mepbl MakpOMOSEKYI, CNOcobbl X onpeaeneHus.
Bucko3anmeTpus paszbaBneHHbix pacTBopoB nonnmepoB. OTHOCUTeNbHas, yaeneHas, npuBegeHHas u

14 XapaktepucTnyeckas BA3kocTu. KoHueHTpaunoHHas 3aBMCMMOCTb NpMBEaeHHON BA3KOCTU pacTBOPOB
nonMmepos.

15 XapakTepuctmnyeckasi BA3KOCTb. CBA3b XapakTEPUCTUHECKOW BA3KOCTM C MOMEKYNSIPHOW Maccomn nonuvepa u
pasmepamm N305MpoBaHHbIX MaKpOMOSEKYI.
OnpegeneHne MONeKynapHON MacCbl MakpoMOIEeKy 1 C MOMOLLbIO MeToAa BUCKO3UMeTpuM (ypaBHeHne Mapka-

16 KyHa-XayBuHka). CBa3b NapameTpa «a» B ypaBHeHUn Mapka-KyHa-XayBuHka ¢ KoHcopmaumen
MaKpOMONEKYblI.

17 TepmoguHamuka nonumepusaumm. NonnmepmnsaumoHHo - 4enonnumepmnsaumoHHoe paBHoBecKe. [NpegensHas
TemnepaTtypa nonMMepm3auunn n paBHOBECHas KOHLEHTpaums MOHOMepa.

18 PagukanbHas nonumepmsaumsi. OnemeHTapHble CTaamy pagukansHon nonMmepusauun. lNpumepsl MOHOMEPOB
N UHALMATOPOB.

19 KuHeTuka pagvkansHON nonumepunsaumm Nnpyu manbix CTeneHax npespalleHus. BnvaHve Temnepatypbl Ha
CKOPOCTb paguKanbHON nonMMmepusauum.

20 [nMHa KMHeTUYeCKon N MaTepuanbHOM Lenu B pagukanbHon nonmepusaunn. OueHka cpegHevmcrioBon
CTENeHn NonMMepu3aunm n3 KNHETUYECKMUX AaHHbIX.

21 lMprMepbl areHToB Nepedayn uenu u MHMOUTOPOB, NX BUSIHUE Ha CKOPOCTb NONMMepu3aumm

MOJEeKYyNApPHYO Maccy nofinMepos.




22 OcHoBHbIE BMAbI LIEMHOM NONMMEpPU3auumn, X CXOACTBO 1 pasnuyme.

KaTtnoHHas nonunMmepusauuns. 3nemeHTaprle CTaaumn KaTUOHHOWN nonunMmepusauunun. anMepbl MOHOMEPOB U

23
NHULMATOPOB.

24 KuHeTuKa KaTMOHHOM nonumepunsaummn. BrnivsaHne nonsapHOCTN pacTBOPUTENS U TeMnepaTypbl Ha CKOPOCTb
KaTMOHHOW nosimMmepusaumm.

o5 BnunsHue nonspHOCTM pacTBopuTEns, KOHLEHTPaLMn MOHOMEPa U MHULMAaTopa Ha CPeAHEYNCIOBYIO CTEMNEHb
nonuvepusaunmn nonnumepa B KATUOHHOW MosIMMepUusaunn.

26 AHWOHHasA nonuMepusaumnsa. dNemMeHTapHble cTaauyM aHMOHHOW nonumepusauun. NMpumepsl MOHOMEPOB K
NHULMATOPOB.

27 «KunBasa» aHWOHHas nonNMMepmnsaums: KMHeTUKa nonumMmepusaumm 1 cpeHedncnoBas creneHb
nonuMepusaumnn. YCcnoBums CMHTE3a NosIMMepoB C Y3KUM MOSEKYNSPHO-MAacCcoBbIM pacrnpegerieHneMm.

8 PagvkaneHas cononmmepusaums. YpaBHeHe cocTaBa Cononmmepa, KOHCTaHTbl cononmmepusaumm.
Hwnarpamma cocTtaBa cononumepa.

29 MonukoHaeHcaumns. Knaccudukaumsa peakumin NofMKOHAEeHCaLUMN 1 OCHOBHbIE KNacChl KOHAEHCALUMOHHbIX
NofMMepOB.

30 TepmognHaMmunka nonukoHaeHcauun. Peakumm BHYTPU- 1 MEXMONEKYNAPHON LMKNN3aumm.

31 PaBHOBecHas 1 HepaBHOBeCHas NonvkoHgeHcauus. Npumepsl peakumi.

32 (DaKTOpr, BInnAarLWne Ha MOJIEKYNAPHO-MacCOBble XapakTepUCTUKMN KOHAEHCaUMOHHbIX NMOJINMMEpPOB.

XvMuyeckue npespaLLeHns nonumepos. Knaccudgukaumsa peakumii XMMUYeckmnx npespaLleHunii u npuMmepsl nx
UCMOSb30BaHUA AN MOMYYEHUA HOBbIX MNONIMMEPOB.

33

34 MonumepaHanoruyHble peakunn. ekt cocena.

35 Bbrok- n npuBUTbIE ConoJinMepbl. Cnocobbl ux nony4vyeHua n otnn4na ot cmecen nonnmepos.

36 LienHaa aecTpyKuus No 3akoHy cryyasi v genonuMepusaums. MexaHuam u npoayKTbl.

37 TepmookucnuTenbHasa 4ecTpykumst. MNMpuHUMNLI cTabunusaumm nosMmepos.

BHyTpuMonekynsipHble peakumn. MNpumepbl UCNONb30BaHUS BHYTPUMOMNEKYNSAPHBIX peakumii Ans nonyyeHms

38 "
nosinMepoB C HOBbIMKX CBOUCTBaMW.

39 Peakunun makpomonekyn, npueoasiume kK o6pasoBaHuto ceTyaTbix nonnuMepos. Mpumepsit.

|-|OJ'IVI31'IeKTpOJ'IVITbI. KJ'IaCCVICbVIKaLWIﬂ NOJINANEKTPOJINTOB U OCHOBHbIE NpeaCTaBUTENIN KaXXA0ro Knacca.

40 u
O6nacTtu NPUMEHEHNA NMMHENHDbIX CETHaTbIX NOJINANEKTPOJINTOB.

5.2.2 TunoBble TeCTOBble 3a4aHUSA

He NpefyCcMOTPEHO
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aaHUA (3agaym, Kenchbl)

1. Ona MHMUMMPOBaHWA paauKanbHON NonMMepu3aumm B pacteope Heobxognmo nonyuuntb 1,5*1015 pagmkanos
B 1 Mn peakumoHHomn cmecn B 1 ¢. CkonbKo Anst aToro notpebyeTcsi nepekucu naypouna, ecnm 3deKTMBHOCTb
nHuuumpoBanusa 0,5, a KOHCTaHTa CKOPOCTM pacnaga uHMuuaTopa npu temnepaType nonumvepusaumm 6,0*10-4 c-1?

2. KoHCTaHTbI CKOPOCTUM pacnaga guuukrorekcunnepokengnkapbonata npy 50 1 60 0C paBHbI COOTBETCTBEHHO
8,46*10-5 n 34,8*10-5 c-1. Bbluncnure 3Ha4eHNe 3TON KOHCTaHTLI, SHTasbMUIO U SHTPOMMIO akTMBauumn peakuum npu 40
0C.

3. Bbluncnute, B kKakow cTenenn crnenyet pa3baBuTb pacTBOpUTENEM peaKUMOHHYK CMECh NPWU paankanbHOn
nonumepmsaumnmn, YTobbl HayanbHas CKOPOCTb PeakUMn yMeHbLunnach Ha 27%. Kak npyu aToM naMeHuTCsa grivHa
KnHeTu4eckon uenn? [jonyckaeTcs, YTO pacTBOPUTESb MHEPTEH.

4. BblumcnuTe HavanbHy ckopocTb nonumepusaumm 0,5 M pacteBopa ctupona B TeTparmapodypaHe (kp=550
n*monb-1*c-1) B NpUCyTCTBMM HaTpui-HadpTanuHa, KoHUueHTpauus kotoporo 1,25*10-5M. Onpegenure 3HayeHus
CpeAHeYnCnoBbIX U CpeaHeMOreKynspHbIX Macc npu cteneHsax npespaieHus 1, 50 n 100%. NHuuunposaHne
«BbICTpOe», 0bpbIBa Lienu HeT.

5. Bbluncnute ckonbko Tpebyetcsa 10%-ro (Mon.) pacTBopa ankoronsita HaTpus B COOTBETCTBYHOLLEM CNUpTe Ans
nosny4eHns NonmankuneHokcMaa co CpeaHeUNCIIoBO cTeneHblo nonumepusaummn 80, ecnmn cTeneHb NpeBpaLleHnst
MoHomepa cocTaBnseT 0,9. [lonyckaeTcs, 4To 0bpbIB 1 Nepegava Lenn Ha MOHOMep He umetoT mecTa. [NonyyeHHas
peakLMOHHasi CMECb HE COLAEPXKUT MCXOOHOTO ankoronsata. PaBHoBecue peakumn obmeHa Mexay pacTyLlen Lenbto n
CMMPTOM MPaKTUYeCKN NOMHOCTbIO CMELLLEHO BMNpaBo.

5.3 MeToaunyeckue matepuansi, onpegensivolime npouenypbl oLleHUBaHUA 3HaHWW, YMEeHUW, BNagaeHui (HaBbIKoOB
1 (MNK) NPaKTUYECKOro onbiTa AEATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arowerocs K NpomMexyTo4yHoM atTectaunm U Nnopsaok NMKBUAaLnmM akageMnyeckomn
3a10/MKEeHHOCTHN

MpoBegeHve NPoOMEXYTOYHON aTTecTaluumn pernameHTMpoOBaHO NokanbHbIM HOpMaTUBHbLIM aktom CI6IYITA
«[NonoxeHne o NpoBeAEHUN TEKYLLIETO KOHTPOSS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obyyaloLwmnxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOMW aTTecTauuMm No gucumnimnHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TeCTUpOBaHue ET]




5.3.3 Ocob6eHHOCTM NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHE

» BO3MOXHOCTb NOMNb30BaTLCA CNPaBOYHLIMU TAGNMLAMM, KanbKynATOPOM;
- Bpemsi Ha NoAroToBky oTBeTa 45 MUHYT.

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YuyebHasa nutepartypa

ABTOp 3arnaewue M3gaTtenscTBo | [oa nspaHma | Ccbinka
6.1.1 OcHoBHas yyebOHas nutepartypa
Hewnn, KO. L., EnbuoB, | XvuMusa n TEXHOMNOIUs EkaTepuHbypr: http://www.iprbooksh
O. C., KoctepuHa, M. BbICOKOMOJIEKYNAPHbIX W3paTenbcTBO 2018 op.ru/106548.htmi
@., Myxapesown, T. B. | coegnHeHni Ypanbckoro
yHUBepcuTeTa
CaHHukoBa, H. 0., TeopeTuyeckne oCHOBbI BopoHex: BopoHexckuin http://www.iprbooksh
Bnacosa, J1. A., cuHTEe3a rOCYOapCTBEHHbII 2020 op.ru/106452.htmi
Hwukynuh, C. C., BbICOKOMOJIEKYNAPHbIX yHUBEpCUTET
Myravesa, N. H. CoeHEeHM NHXXEHEPHbIX TEXHOMOTUIA
AkaeBa, M. M. dunanka nonumepos pO3HbIN: YeueHcKui https://www.iprbooks
rocyaapCTBEHHbIN 2019 hop.ru/107288.html
yHUBEpCUTET
6.1.2 [lononHuTenbHas yuyebHas nutepaTypa
Bacunbes M.I1. HaHoCTpyKTypHbIE http://publish.sutd.ru/
KyaHeuos A.1O. nonnuvepHsle maTepuansl cre.: crieryntg 2017 tp_ext_inf_publish.ph
p?id=2017626
JTbicenko AA., MeToabl uccnegosaHusi http://publish.sutd.ru/
KyaHeuos A.1O. HaHOCTPYKTYPHbIX Cho.: Crieryntg 2017 tp_ext_inf_publish.ph
NoNIMMEpPHLIX MaTepuarnos p?id=2017627
BaxoHuHa, T. A., Xumuns Kasanb: KasaHckuii http://www.iprbooksh
Mouanosa, E. H. BbICOKOMOJIEKYNAPHbIX HaLMOHanbHbIN op.ru/63547.htmi
COeANHEHUI nccnenoBaTenbCKumn 2016
TEXHONOrMYeCcKnI
yHUBEpCcUTET

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CMPABOYHbIX CUCTEM

1. MHdopmaumoHHas cuctema «EguHoe okHo gocTtyna k obpasoBaTtenbHbIM pecypcamy» [QNeKTPOHHbIA pecypc).
URL:http://window.edu.ru/.

2. OnekTpoHHO-6MbnunotevHasa cuctema IPRbooks: http://www.iprbookshop.ru

3. OnekTpoHHas 6ubnuoTteka y4ebHbix nagaHun CroeryrnTaO: http:/publish.sutd.ru

4. EguHbIN nopTan MHTEPHET TECTMPOBaHUS B cdhepe obpasoBaHuns [AnekTpoHHbI pecypc]. URL:http://www.i-

exam.ru/.

5. MaTepuansl MHdhopMaunoHHo-06pa3oBaTenbHON cpeabl 3a04HON dhopMbl 0byyeHns Cr6rynT
[OnexTpoHHbIn pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

6.3 NMepeyveHb NULEH3MOHHOro U CBOGOAHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional

Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

3aHaTna co CTyaeHTaMun npoBoaATCA B cneumanm3mpoBaHHbIX NOMELEeHUAX Ka(be,D,pbl - NIEKUMOHHbIX U y‘-leGHbIX
ayanTopuax; na60paTopvw|, OGOpyD,OBaHHOVI CI'IeU,VIaJ'IVI3VIpOBaHHOl7I mMebenbio ncnblTatenbHbIM U N3mMepuTeribHbIM
o6opy,uosaHV|eM, KOMMbOTEPOM.

AyauTtopus OcHalleHune

MynbTumeanHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, JocKa
JlekumoHHas y Py ’ P ’
ayguTopus

YyeGHas ayautopus

CﬂeLl,MBﬂMiBI/IpOBaHHaFl mebernb, Jocka
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