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1. TlepeueHb IJIAHUPYEMBIX Pe3y/ILTATOB 00yU€eHHS M0 JUCIMIL/IHHE, COOTHECEHHBIX C
IVIAHUPYeMbIMH pe3y/IbTaTaMHi 0CBOeHHsA 00pa30oBaTe/IbHOI MPOrpPaMMbI
(c opueHmayueli Ha Kapmbl KOMhemeHyuii)

B pe3synbTaTe 0cBOeHHs1 00pa30BaTeIbHOM MPOrpaMMbI 00YUarOIIUICS JO/DKEH OB/IA/IETh
CJIeIyFOIIMMU pe3y/ibTaTaMUi 00y4eHHsI TI0 JUCLIUTIIHE:

OCYIIleCTBJIeHUS /leATelTbHOCTH

YMeTb CaMOCTOSITeIbHO CTPOUTH

rporiecc OBJIa/IeHUSI
vHpopmaleli, oroOpaHHOW U
CTPYKTYPUPOBaHHOMU ISt

BBITIOJTHEHUS] TTPOQeCCUOHATbHON
JlesITeJIbHOCTHU.

Pe3ynbTaThl 00yueHust dopmupyemast KomrneTeHLus (C [Ipn
yKa3aHueM Ko7a) Meya
-HUe
3HaHUA 3HaTb CoZiepyKaHue MpPOoLeCCoB OK - 7 crioco6HOCTb K CaMOOpraHU3al[iuu
CaMOOpraHM3aLuK 1 ¥ caMoo0pa30BaHHUI0
camoo0pa3oBaHusl, UX
0cobeHHOCTel U TeXHOIOTHI
peanvsalyy, MCXOAd U3 Lieiei
COBepILEeHCTBOBAHUS
rpogeccruoHabHOM
JlesITeJIbHOCTH.
3HaTh NpUHLUMLI patyoHansHoro | OIIK - 2 - criocoGHOCTBIO UCII0/b30BaTh
TIPUPO/IONIO/Ib30BaHuS; 9KOJIOTUYECKYI0 TPAMOTHOCTh U 6a30BbIe
VICTOYHUKH 3arpsi3- HeHusl 3HaHUs B 06/1aCTH (PU3UKH, XUMHUU, HAyK
OKpY>Karolllel cpeJibl 0 3emsie ¥ OMOJIOTHN B )KU3HEHHBIX
3 CUTYaLYsIX; MPOrHO3UPOBaTh
HaTb COLMAIbH HauMMOCTh ¥ .
SHATh COLMA/IEHYO SHATMMOC M0C/Ie/ICTBUSI CBOEH MpodecCOHaTbHON
HPOGeCCHOHA/ILHBIX SHAHMIA JlesITe/IbHOCTH, HECTU OTBETCTBEHHOCTh
3a CBOM pellleHust
3HaTb OCHOBHOE 000py/J0BaHMe ITK-1 - cnocoOHOCTBIO 3KCIUTyaTHPOBATh
151 BBITIOJIHeHHUSI HAyUHO- COBPEMEHHYIO alllapaTypy 1
obopyioBaHue [/is1 BHITIOTHEHUST HayUHO-
u BaTe/IbCKUX TOJIEBBIX U
CCAEAOBATENRC o€ MCCIIe/loBaTeIbCKUX T0JIEBBIX U
n1abopaTopHbIX paboT nabopaTOpHBIX OMO/IOTHUECKHX paboT
yMeHUs YMerb TulaHupoBath I1jed M | OK - 7 cmocoOHOCTb K cCaMOOpraHu3aliii
yCTaHaB/MBaTh TPUOPHUTETHI TPU | U caM00Opa30BaHKUIO
BbIOOpe  CrOCOOOB  MPUHATHSA
pelleHnui C Y4YeToM YCJIOBUH,
CpeJiCTB, JTMYHOCTHBIX
BO3MOKHOCTEM M  BPEMEHHOU
MepCI1eKTUBbI JOCTYDKEeHUS;

YMeTb orneprupoBaTb OCHOBHBIMHU
I10/1I0’KeHUAMUA 41 TepMHHaAMH

OIIK - 2 - cnocOOHOCTBIO HCIIO/IB30BATh
9KO0JIOTMUECKYH0 I'PaMOTHOCTh M 0a30BbIe




M3yuyaeMOM AUCLIUIUIHBI

YmeTs WCII0/Ib30BaTh
TeoOpeTUYecKrue W TpakTUyecKue

3HaHUS B 00/1aCTH (QU3UKH, XUMHUH, HayK
0 3emsie ¥ OGUOJIOTUHN B )KU3HEHHBIX
CUTYyaLUsiX; MPOTHO3UPOBAaTh

OuoIoruuecKre 3HaHUS B | TOC/Ie/ICTBUSI CBOEU MpodecCroHaNIbHON
JKU3HEHHBIX CUTYyalUsIX; | JesiTe/IbHOCTH, HECTH OTBETCTBEHHOCTh
MIPOTHO3UPOBATh BO3MOJKHBIE | 38 CBOU peLIeHus

MOC/Ie/ICTBUSI CBOel

ripoeccroHaNTbHOM

JlesITeNTbHOCTH; 000CHOBBIBaTh

BbIOpAHHbBIE PeleHusT

YMeTb aHa/IM3UPOBaTh

pe3y/bTaThl nabopaTOpHBIX

9KCTIepUMEHTOB

YMeTb 3KCI1yaTUpOBaTh
obopyj0BaHue [I71s BBITIOJTHEHUST
Hay4YHO-MCC/IeJ0BaTeTbCKUX
T10JIeBLIX 1 Tab0OpaTOpPHBIX paboT

ITK-1 - crtocoOHOCTBIO IKCITTyaTUPOBATh
COBPEMEHHYIO arraparypy u
0bopy/i0BaHue /151 BBHITIOTHEHUsT HayuHO-
HCC/Ie/IOBATeTbCKUX TIOJIEBBIX U
nabopaToOpHBIX OMO/IOTHUECKUX PaboT

Bnanenus
(HaBBIKW/
OTIBIT
JlesiTe/TbHO-
CTH)

Biiagets nnpuemamu
CaMOPperyJsiLiiK SMOLMOHA/IbHBIX
Y (PyHKLMOHAIbHBIX COCTOSTHUN
TIPY BBINOJIHEHUU
npogeccruoHabHOU
JlesTe/IbHOCTU

BrnageTrb TeXHOIOTUIMUA
OpraHu3alyy rporecca
camoo0pa3oBaHusi; MpueMaMu
1]eJIeTIo/laraHusi BO BpeMEHHOMH
TMepCrieKTUBe, Criocobamu
TJTAaHUPOBAHMSI, OpraHU3al[|H,
CAMOKOHTPOJISI U CAMOOLIEHKH
JesITeNTbHOCTU

OK - 7 criocobHOCTh K CaMOOpraHH3alvu
1 caM000pa30BaHHUIO

BnageTs nHbopmativeit o mocsieCTBUSIX
MpodeCcCUOHABbHBIX OIIMO0K, 3HAHUSIMU
[IeMOHCTPHUPYIOIIUMH 3KOJIOTHUECKYIO
IPaMOTHOCTh ¥ KOMIIETEHTHOCTb

OIIK - 2 - criocOOHOCTRIO UCIT0/Ib30BaTh
9KOJIOTMUECKYI0 'PaMOTHOCTh U 6a30Bbie
3HaHUs B 00/1aCTH (DU3UKH, XUMHUU, HayK
0 3emsie ¥ OMOJIOTUH B )KU3HEHHbBIX
CHUTYalLUsIX; MPOrHO3MPOBATh
TIOC/Ie/ICTBUS CBOEH MpoheCcCHoHaTbHOM
JIesITeIbHOCTH, HECTH OTBETCTBEHHOCTD
3a CBOM peIleHust

BnageTtb HaBbIKaMU PabOTHI €
000pyJ0BaHUEM [I7IsI BBITIOTHEHHSI
HayuYHO-UCC/Ie/I0BaTe/IbCKUX
TOJIeBLIX ¥ JTaDOPaTOPHBIX paboT

ITK-1 - crtocoGHOCTBIO IKCITTyaTUPOBATh
COBPEMEHHY0 anraparypy u
obopyoBaHue [I71s BLITIOJTHEHUST HAyUHO-
HCC/IeJOBaTeTbCKUX T0JIEBBIX U
nabopaToOpHBIX OMOIOrMUeCKUX paboT




2. Ilenb 1 MeCTO AMCLUIUIMHBI B CTPYKTYype 00pa3oBaTe/IbHOH MPOrpaMMbI

MucturivHa «@u3nueckast ¥ KO/UIOUHAsE XUMUS» OTHOCUTCS K BADHATUBHOMY OJIOKY.

JucnuruinHa u3ydaeTcs Ha 3 Kypce B 5 ceMecTpe.

Bxogut B UK/ MaTeMaTHUeCKUX U eCTeCTBEHHO-HAayYHbIX JUCLUIUIMH. [lepes v3yueHuem
JUCLUIIMHBI (MOZy/isT) CTYJEHT [JOJDKEH OCBOUTH C/ie/lyIOIe JUCLUIIMHBL: « MaTemaTrka u
MaTeMaTHUeCKHe MeTo/[bl B Orosiorun», «IHbopmaTrka, COBpeMeHHbIe HH(POPMaI[HOHHBIE TEXHOJIOTUN»,
«Pusvka», «<Heoprannueckass XuMus», «AHaIUTUUECKas XUMUs», «OpraHudeckass XuMush».

IlesisMu OCBOEHUS AUCLIUTIUHBI (MO/LYJIsI) SIBJISTFOTCSI YCBOEHHE TeOPeTHUECKUX OCHOB
(hr3UUeCKoi XUMUU U BICOKOMOJIEKY/ISIPHBIX COeZIMHEeHNM, e€ MeTO/I0/IOTMUeCKUX TI0X0/I0B,
(hopmupoBaHMe Mpe/[CTaB/IeHNUH 0 BOSMOXXHOCTSIX TIpUMeHeHUs eé 3aKOHOMepHOCTel U MeTO/I0B B
yueOHOM 1 IpodeCcCOHATBHOMN AesATeTbHOCTH OHOIOTOB.

3. CopepxxaHue padoueii mporpaMmbl (00beM AMCIUIUIMHBI, TUIIBI M BU/IbI YUeOHBIX 3aHSTHIA,
y4e0HO-MeTouuecKoe ofecneyeHne CaMOCTOSITe/IbHOW PadoThI 00yJarouXCsl)

CopeprkaHue paboueit rporpammel npeictaeieHo B [Tpunoxennu Ne 1.



4. QOH,Z[ OL[€EHOYHbIX CPeACTB 0 AUCLUII/IHHE

4.1. ITepeyeHb KOMIETEHIMI C YKa3aHHEM 3TanoB ux (jopMHUpOBaHUsA B MPoLeCCe 0CBOeHHA 00pa3oBaTe/IbHONM MporpaMMbl. OnMcaHue
Moka3saresjied ¥ KpuTepHeB OLleHNBaHUA KOMIIeTeHI[UI Ha Pa3/IMYHbIX ITanax ux ()opMUpPOBaHUs, ONKMCAHUEe IKa/1 OLleHUBaHUA

OK-7 - CIIoCOOHOCTh K CAMOOPraHU3al[ii ¥ CaMO00pa30BaHMUIO

0CBOeHHEe KOMIIeTeHIIHHU

Ilranupyemele
pe3y/bTaThl 00yUeHust
(TIoKa3aTeny AOCTHKEHUS

3a[JaHHOTO YPOBHS
OCBOEHHsI KOMITeTEHITHI)

KpuTepuu o1jeHMBaHHS Pe3y/IbTaTOB 00yueHHs

He 3aureno

3auTeHo

ITepBoIii 3Tan (YpoBeHb)

3HaTh:

cojiep>KaHUe TPOoLIeCCoB
CamMoOpraHu3aIvy 1
camoo00pa30BaHusl, UX
ocobeHHOCTelH U
TeXHOJIOTUH
peasu3aliuu, UCX0As U3
1eseit
COBEPIIIeHCTBOBAHMS
rpodecCUoHaTbHOMN
J1eATe/TbHOCTH.

JTomycKaeT CyIjeCTBeHHbIe OITHOKH MpH
PaCKpBITHU CO/IePyKaHKst U 0COOeHHOCTeH
TIPOL[ECCOB CaMOOPTaHU3alui U
camoobpa3oBaHusl.

Brnageet nonHo cricTeMol 3HaHUI 0 COZiep KaHuUH,
0Cc0OEHHOCTSIX MPOIIECCOB CAMOOPTaHU3aI[uH U
camo00pa3oBaHuUs1, apr'yMeHTUPOBAHHO
000CHOBBIBAET MPUHATHIE PeIleHHs TIPU BbIOope
TeXHOJIOTH MX peaii3allii C YUeTOM Liesiei
npodeCCUOHANTBEHOTO Y TMYHOCTHOTO Pa3BUTHSL.

Bropoii 3Tan (YypoBeHb)

YMerts:

IUIaHWPOBATh LieJU U
yCTaHaB/IMBATh
MIPUOPUTETHI ITPU
BbIOOpe criocoboB
TIPUHSITUS PeLIeHUH C
yUeTOM yCJIOBUH,
CpeZCTB, INUHOCTHBIX
BO3MO>KHOCTeH U
BpEMEHHOU

Vmest 6a30BbIe 3HAHKMS O CIIOCOOAX MIPUHSTUS
pelLlieHU TTPU BLITIOJTHEHUH KOHKPeTHON
npoecCUOHAIbHOM /1eSITe/IbHOCTH, He
crioco0eH yCTaHaB/IMBaTh IPHOPUTETHI ITPU
T/IaHMPOBaHUM Lieiell CBoe! JesTeJIbHOCTH.

['oToB ¥ ymeeT OpMHUPOBATh IPUOPUTETHBIE LIe/TH
JesITeJIbHOCTH, [IaBasi MIOJTHYE0 apryMEeHTALUIo
TIPUHMMAaeMbIM PeLIeHUsIM ITpY BbIOOpe CriocoboB
BBITOJTHEHUS [IeSITE/TbHOCTH.




MepCIIeKTHUBbI

JOCTYDKEHUST;
OCYIIIeCTBJIEHUS

JesITe/TbHOCTH.

Ymerts: 3Has cojiepyKaHue rporiecca 00yueHvs, He Brajeer cuctemoii oTbopa cojiepkaHus 00yueHvst B
CaMOCTOSITE/IBHO yMeeT CaMOCTOSITe/IbHO OTOUpaTh U COOTBETCTBUU C HAMEUEHHBIMHU L[e/IIMH

CTPOUTH IIPOLIeCC

CUCTEMaTH3UPOBATH MOAJIEXKAIIYI0 YCBOEHHUIO

camMoo0pa3oBaHus, TIPH BLIOOpE METO/IOB U ITPUEMOB

OBJ/Ia/leHusl MH(OPMALHIO, BEIOUPATh METOABI U TTPUEMBI MOJTHOCTBIO YUUTHIBAET YC/IOBUS U JIMUHOCTHLIE
uHpopMaruei, OpraHu3aliiM CBoel No3HaBaTeIbHON BO3MOJKHOCTH OBJIa/IeHUs 3TUM COJlep>KaHUeM.
0T0OpaHHOU U JlesITeNIbHOCTH.
CTPYKTYPUPOBaHHOM
J1s1 BBITIOJTHEHUST
rpodeccruoHaILHOM
JlesITeNTbHOCTH.
Bnagets: Bnapeet ungopmarjueii 06 otzenbHbIX preMax | JleMoHCTprpyeT 060CHOBaHHbIN BEIOOP IIPHEMOB
npreMamu caMoperyJisifiiy, HO He YMeeT peali30BbIBaTh CaMOperyJISILIUK TTPY BBITIOJIHEHUH JIeSITe/TbHOCTU B
camMoperyJ/IsLuu WX B KOHKPETHBIX CUTYaLUsIX. YCJIOBUSIX HEOTIPe/ie/IeHHOCTH.
3MOLMOHA/IBHBIX U

Tpetuii 3Tan (ypoBeHb) (YHKIL[MOHA/IBHBIX

COCTOSIHUM TIpU
BBITIOJTHEHHUH

rpoecCcuoHaNIbHOMN

JlesATe/IbHOCTH

Bnagets: Bnageet oTesibHBIMU [IPUEMaMU JeMOHCTpHpyeT BO3MOKHOCTE IIepeHoca
TeXHOJIOTUSMU caMmoopraHu3aruy 006pa3oBaTe/bHOrO TPOLiecca, | TeXHOJIOTUU OpraHU3aliy Mporiecca

OpraHM3aLyH mpoLiecca

HO OOITyCKaeT CyIleCTBEHHbIE OLLINOKU IpU UX

camoobpa3oBanus1, chOPMHUPOBAHHOM B OZIHOM cepe

camo00pa3oBaHus; peanusalyy, He YUUThIBaeT BpeMEeHHbBIX JlesiTeJIbHOCTH, Ha ApyTHe cepsl, IOTHOCTHIO
npreMaMu TIEPCIIEKTHUB Pa3BUTHS MPodecCcuoHambHON 000CHOBBIBast BLIOOD MCTIOIB3yEMbIX METOZIOB U
1jejieriojiaraHus BO AedaTe/IbHOCTH. IpreMOB.

BpeMeHHOM




MepCreKTrBe,
criocobamu
TJIAaHUPOBAHUS,
OpraHu3aruy,
CAMOKOHTPOJIS U
CaMOOLIEHKH
JIeSTe/IbHOCTH.

KOMIIETEHLHM: OIIK - 2 - ciocoGHOCTBIO KCIO/MBb30BaTh 3KOJIOTHYECKY0 TPAMOTHOCTb U Ga3oBble 3HAHWS B 06/1aCTH (M3MKH, XUMHUH, HayK O 3emJie 1
6UOJIOTMM B )KM3HEHHbIX CUTYaLsX; TIPOrHO3UPOBATH TIOC/IeCTBUS CBOeH MpodeCcCHOHaIBHOM esTe/TbHOCTH, HeCTH OTBETCTBEHHOCTD 3 CBOM PeIleHHtS

O0CBOE€HHE KOMIIeTeHIINH

IInanupyembie
pe3y/abTaThl 00yUeHust
(Toka3areny AOCTHKEHHUs

3a/laHHOTO YPOBHS
OCBOEHHsI KOMITeTEeHINH)

KpuTepuu oljeHMBaHHS Pe3y/IbTaTOB 00yueHHs

He 3aureno

3auTeHo

ITepBsbIii 3Tan (YpoBeHb)

3HaTb NPUHLMIIBI
paLMOHA/ILHOTO
TIPUPO/0NO/Ib30BaHUS
; ICTOUHUKU 3arpsis-
HEHUsI OKpY>Karolen
cpe/ibl

3aTpyAHsieTcs B orpe/iesieHUH 6a30BbIX
TIOHSITHI ¥ (POPMY/TUPOBKE OCHOBHBIX 3aKOHOB
paLMOHA/ILHOTO MTPUPO/IOTI0/Ib30BaHus;
VICTOYHUKY 3arpsi3 HeHUsl OKpY’Karolei
cpefbl

MMeeT yeTKOe U LleJIOCTHOEe Npe/iCTaBIeHNe O
CO/lep>KaHUY OCHOBHBIX yueOHbIX KYPCOB IO
paLOHa/ILHOMY I[IPUPO/0TI0/Ib30BAHUIO;
VCTOYHUKAM 3arpsi3HeHUs OKpY Karolleil cpe/ibl,
3HaeT TePMHHOJIOTHIO, OCHOBHbIE 3aKOHBI U
MOHUMAET CYIHOCTh OOIINX 3aKOHOMEPHOCTeH,
M3y4yaeMbIX B paMKax 0a30BbIX AUCLATUIAH

3HaTh COLMaIbHYIO
3HaYMMOCTb
npogeccuoHaIbHbIX
3HaHUU

JTomycKkaeT CyIecTBeHHbIe OIMOKHU MPH
PACKPBITUY COJiepKaHUsI 1 0CobeHHOCTeH
COL[Ma/TIbHOW 3HAUYMMOCTH
ripodeCCMOHA/IbHBIX 3HAHUM

BraseeT nonHOM crcTeMOW 3HaHUM O COZlep>KaHuH,
0COOeHHOCTSIX COLMaIbHOM 3HAUMMOCTH
Npo(heCcCUOHATBHBIX 3HAHUM U UX peasi3aLiu C
y4eToM Liefiel podecCroHaNbHOTO ¥ IMYHOCTHOTO
PasBUTHSL.

Bropoii sTan (ypoBeHb)

YMeTh UCII0/Ib30BaTh

YMeeT kaccuULMpoBaTh BeLeCTBa,

YMeeT NPOrHO3UpPOBaTh pe3y/IbTaThl HECTIOXKHBIX




TeopeTUUeCcKue 1
MIPaKTUYeCKHe
OuroJIOrHUeCKHe
3HAHUA B )KU3HEHHBIX
CUTYaLUsX;
MIPOTHO3UPOBATh
BO3MOJKHBIE
TIOC/IeICTBHS CBOEH
ripodeccuoHa/IbLHOM
J1eATe/TbHOCTH;
000CHOBBIBAThH
BbIOpaHHbBIE PelleHusT

COCTaBJIATb CTPYKTYPHbIE U TTPOCTPAHCTBEHHbIE
(hopMyJIbl OCHOBHBIX K/IaCCOB OPraHUUeCKUX U
HeopraHu4eCcKux CoeJMHeHUl, Ha3bIBaTh
BelllecTBa B COOTBETCTBHHY C HOMEHK/IaTypoi
NIOTTAK

NoCJIel0BaTe/IbHOCTeN XMMUYeCKUX peakLui C
yueToM 00X 3aKOHOMEePHOCTeH TPoL{ecCcoB,
M3y4yaeMbIX B paMKax OCHOBHBIX XUMHUYeCKUX
JOUCLIUIIVH

Ywmetb
aHa/IM3UpOBaTh
pe3y/bTaThl
nabopaTopHBIX
9KCIIEPUMEHTOB

YMeeT NMpoBOAWUTh NPOCTOM aHaIU3
J1abopaTOpPHBIX FKCTIEPUMEHTOB U
(hopMyMPOBKY Ha UX OCHOBE MPOCTeHIINX
BBIBO/IOB U TIPe/II0KeHNH

YMeeT poBOJUT MOJIHBIN aHa/IN3 1ab0pPaTOPHBIX
9KCIIePUMEHTOB U (hOPMYIHUPOBKY Ha UX OCHOBE
MPOIyMaHHEBIX BBIBOJIOB U TIPeAJIOXKEHUH. YMeeT
0(hopM/ISTL pe3yJbTaThl 1aD0PAaTOPHBIX
9KCTIEPUMEHTOB B COOTBETCTBHUH C 3asiB/IEHHBIMU
TpebOBaHUSIMU

Ywmets orepupoBaThb
OCHOBHBIMU
TI0JIOKEHUSIMU U
TepMUHaMHU
r3yuyaeMoi
JUCLIATITVHBI

3aTpygHsieTcsi B omipefie/ieHuH 0a30BbIX
TOHATHHN U (POPMYIUPOBKE OCHOBHBIX 3aKOHOB
XUMHU

NmeeT ueTKoe, 11e/I0CTHOE TIpe/iCTaB/IeHNe O
CoJiepyKaHUU OCHOBHBIX XUMHUECKHUX KYPCOB U
001X 3aKOHOMEPHOCTSIX XUMUUYECKHX TTPOLIeCCOB,
M3ydyaeMbIX B paMKax OCHOBHBIX XUMHUYeCKUX
JUCLUIIUH
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Tpernii 3Tan (YypoBeHb)

Bnagets.
vHdopmaLei o
TIOC/IeICTBUSIX
npogeccruoHaIbHbIX
OIIIMOOK, 3HAHUAMU
JIEMOHCTPUPYIOITUMHU
9KOJIOTUUECKYHO
rPaMOTHOCTh U
KOMIIETeHTHOCTb.

BrajieeT HaBbIKaMHU TOMCKA, U 00pabOTKU
Hay4YHOUW MHPOPMaIMUN3 00I1[eI0CTYITHBIX
HCTOYHUKOB

BnageeT noucka 1 06paboTKH HayyHOU
MH(bOPMaLUMU3 CTIeLUaTu3UPOBaHHBIX HCTOUHHUKOB
¥ TIPOBO/IUTH TIOJTHBIN aHa/mM3 UH(OpMarLu

KOMIIETEHI M TK-1 - coco6HOCTBIO 5KCIUTyaTMPOBATh COBPEMEHHYHO arraparypy W oGOpy/ioBaHMe IS BBIOJHEHUS Hay4HO-MCC/Ie/I0BaTelbCKUX
T10JIEBBIX M J1JaO0OPaTOPHBIX OHMOJIOTUUECKUX paboT.

0CBOeHHEe KOMITIeTeHIIUU

IInaHupyemble pe3y/jibTaThl
o00yueHuUst
(TIoKa3areny JOCTYKEeHUS 3alaHHOTo
YPOBHSI OCBOEHHSI KOMIIETEHIHA)

KpuTtepuu onjeHMBaHHUS pe3y/IbTaTOB 00yUeHHs

He 3aureno

3auTreHo

IIepBbIii 3Tan (ypoBeHb)

3HaTh OCHOBHOE
obopyjoBaHue /st
BBITTOJTHEHUSI HAYUHO-
HCC/Ie[0BaTe/TbCKHUX MTOJIEBBIX
1 1abopaTopHBIX paboT

3arpyHsIeTCs B ONpe/ie/leHny U

Ha3HdA4YeHHK KOMIIOHEHTOB an/I6opa 44

TPOrpaMM.

CaMOCTOSITe/TbHO TIOJK/THOYaeT KOMITOHEHTHI
niprubopoB. MiMeeT npezcTaB/ieHus 0
HOPMa/IbHOM M KDUTHYECKOM PeXHUMaX MX
¢dyHkpoHrpoBaHus. CriocobeH
JMarHOCTUPOBATh MPOCThIe OLIMOKY MPUOOPOB U
MpPOrpamMM yTipaBJieHust

Bropoii 3Tan (YpoBeHb)

YMeTb 5KCITyaTUpPOBaTh
obopyoBaHue /st
BBITIO/THEHUS] HAyUHO-
HCCIIeloBaTeTbCKUX TT0JIEBBIX
1 1abopaTopHBIX paboT

3aTpyAHsieTcs B IIPOBeJEeHNH
9KCriepyMeHTa Ha HayuHOM
000py/10BaHNH HCTTIO/Th30BaHUT
CreLaM3UpOBaHHbIX [TPOrpamMM

CaMOoCTOSITe/TbHO OCYLIECTBIISIET BCE STallbI
9KCTMIEPUMEHT Ha HayYHOM 00OpPY/I0BaHUH,
TPOBOAMUT 00pabOTKy pe3ybTaToOB U M3MEPeHUI
C UCTIO/TIb30BaHUEM CIIelMaTi3UPOBAaHHbBIX
KOMITBIOTEPHBIX TIPOTPaMM.
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BiiageTs HaBbIKaMU paboThl ¢ | 3aTpyJHSETCS B MIOATOTOBKe MPO6 1 CaMocTosTeTbHO CIIOCOOeH OCYII[eCTBUTh
060pyAoBaHHeM /1t 00BEKTOB /IJ151 IOC/IeAYIOIIEro TIOJIHBIN LIUK/T TIPOOOTIOTOTOBKH
BBITIOJTHEHUS] HAYYHO- MCCITeIOBAHYIS.
HCCIe/JOBATe/TbCKUX TI0JIEBBIX
1 1abopaTopHBIX paboT

Tpetuii 3Tan (ypoBeHb)

KpuTtepuem oljeHHMBaHUSI ABJAETCHA «3aueT» U «He3aueT», KOTOpPble BBICTAB/IAITCA MNpenojaBaTesieM 3a BH/JAbI AeSATebHOCTH
(oeHOuYHbIe cpe/cTBA) MO0 UTOraM M3yUeHHs MOAYJ/ied (pa3fe/oB JUCHUILIMHBI).

IITkanbl oneHuBaHusa: dopmMa KOHTPOISA — 3aueT, KOHTPO/JbHasi padoTa, KpUTepHH OLEHHBAHHA /JIs IMKaJbl: «3aureHo», «He
3aUTeHo».
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4.2. TunoBbIe KOHTPOJIbHBIE 33/JaHNsI WA UHBbIE MaTePUa/Ibl, He00X0JUMBbIE /ISl OLIeHKH
3HaHUM, yMEeHUH, HABBIKOB M OMNbITA ieATe/IbHOCTH, XapaKTepPU3yIOIIHX 3Tanbl
(opMHUpoOBaHUs KOMIIETEHIIMH B MPOLeCCEe 0CBOEHHs 00pa30BaTe/IbHOM MPOrpaMMbl.
Metouueckue MaTepuasbl, ONpeje/isoliye npoueypbl oOljeHMBaHUs 3HAHUH, YMEeHHH,

HABBIKOB H OIIbITA [J€ATE€/IbHOCTH, XdPaAKTEPHU3YHOILIHUX 3TAIlbI (bOpMPIpOBaHI/IH

KOMITeTeHI[MH
OTarel Pe3yibTaThl 00yueHus KOMITETeHIUS O1leHOUHbBIe
OCBOEHUs cpezcTBa
3HaHUS 3HaTb COAepKaHue OK - 7 criocoObHOCTb K | THOUuBUOyanbHbill,
MPOLIeCCoB caMoopraHmsary | CAMOOPraHU3aIK U 2pynnoeoti onpoc,
caMo00pa30BaHHUIO KOHMPO/bHAsA
¥ camoo0pa3oBaHusl, UX pa6oma, mecm,
0COOEeHHOCTeH U TeXHOIOTUH omuem no
peanuv3alyuy, UCXO/s U3 NabopamopHol
. pabome
1jesieli COBepILIeHCTBOBaHMUS
ripoeccroHaNTbHOM
JIesITeJTbHOCTH.
3HaTh MPUHLIUTIBI OIIK - 2 - HMHousudyanbHbilii,
paLIMOHABHOTO CTMIOCOOHOCTHIO 2pynnoeoti onpoc,
TIPUPO/IOTI0/Ib30BaHUS; WCTI0JTb30BaTh KOHMPO/bHAs
WCTOYHHUKH 3arpsi3- HeHust 9K0JIOTHUECKYHO paboma, mecm,
OKpY’Karolllel cpefibl rPaMOTHOCTh U omuem no
0a3oBble 3HAHUS B nabopamopHoli
obmactv hpu3MKY, pabome
3HaTb COLMAJILHYIO XUMUHY, HayK 0 3emsie U | MHOuBUOyaabHbilll,
3HAUMMOCTh Ovonoruu B epynnoeoli onpoc,
npodeCcCUOHATBHBIX 3HAaHUM | JKU3HEHHBIX KOHMPO/bHAs
CUTYyaLUsIX; paboma, mecm,
TIPOTHO3UPOBATH omuem no
TOC/IeICTBUSI CBOei nabopamopHoti
rpogecCMOHA/ILHON pabome
J1esiTe/IbHOCTU, HeCTH
OTBETCTBEHHOCTb 3a
CBOU peIIIeHust
3HaTh OCHOBHOE ITK-1 - cioco6HOCTBIO | MTHOUBUAYanbHbll,
06opy10BaHMe Ais 9KCIUTyaTHPOBaTh 2pynnoeoti onpoc,
COBpPEMEHHYO KOHMPO/bHASA
BBITIO/THEHUS] HAyUHO- aTmapaTypy u paGoma, mecm,
Hnccaen0BaTe/IbCKUX I10/I€BBIX 060py'qoBaHHe O omuem no
11 1a6OpaTOpHBIX paGoT BBLITIOJTHEHUS] HAYUHO- | 1abopamopHoli
UCCIIe/IOBaTeTbCKUX pabome
TI0JIEBBIX U
nabopaTopHBIX
Ouronoruueckux pabor
YMEeHUs Ywmeth mianupoBaTh 1end U | OK - 7 ciocobHOCTh K | MHOUBUOyanbHbilll,
yCTaHAB/IMBaTh TMPHUOPUTETHI | CAMOOPTaHMU3ALIUU U 2pynnoeoti onpoc,
nmpy  BbibOpe  crmocoboB | caMo0Opa30BaHMIO KOHMPO/IbHAs




TIPUHSITUSI PellieHUH C yueToM
yCJIOBUH, Cpe/ICTB,
JIMYHOCTHBIX BO3MOYKHOCTEH
M BpPEMEHHOH IepCITeKTUBbI
JTIOCTHDKEHMS,

paboma, mecm,
omuem no
nabopamopHoli
pabome

OCYIL[eCTBJIEHUSI
JesITeIbHOCTH
YMeTb CaMOCTOSITE/IbHO HMHOueudyanbHbill,
CTPOUTB TPOLIECC OBJIA/IEHUS 2pynnoeoti onpoc,
vHbopmalyel, 0ToOpaHHOM KOHMPO/bHASA
U CTPYKTYPUPOBAaHHOM /ISt paboma, mecm,
BBITIO/THEHHUSI omuem no
nipodeccroHaIbHON nabopamopHoli
JlesiTe/IbHOCTU. pabome
YMeTb onepupoBath | OIIK - 2 - HMHOueudyanbHbili,
OCHOBHBIMH TIOJIOXKEHUSIMU U | CIIOCOOHOCTHIO 2pynnoeoti onpoc,
TepMUHAMU M3y4yaeMoM | UCII0/Tb30BaTh KOHMPO/bHAS
JTUCLIATITUHBI 9KOJIOTHUECKYIO paboma, mecm,
IPaMOTHOCTb U omuem no
0a30BbIe 3HAHUS B nabopamopHoti
obsactu HU3MKHY, pabome
Ywmets WCTIO/Tb30BaTh | XMMUH, HayK 0 3emsie U | MTHOueudyanbHbll,
TeopeTHUeCKHe u | Guosioruu B 2pynnoeoli onpoc,
MpaKTHUeCKHe YKM3HEHHBIX KOHMPO/bHAS
Ouosioruueckde 3HaHWS B | CUTYyalL[UsX; paboma, mecm,
JKI3HEHHBIX CUTYyal[UsiX; | IPOTHO3UPOBATh omuem no
TIPOTHO3UPOBATh BO3MOYKHBIE | ITOC/Ie/CTBUS CBOeH nabopamopHoti
TI0C/IeICTBUSI cBoel | mpodeccruoHanbHOM pabome
rpogeccruoHabHOU JlesiTeTbHOCTH, HECTU
JesITeIbHOCTH; OTBETCTBEHHOCTH 3a
000CHOBBIBaTh  BbIOpaHHbIe | CBOM PelleHUs
perIeHus
YMeTb aHa/IM31MpOBaTh HHousudyanbHbilii,
pe3ysibTaThl  J1abOpaTOPHBIX 2pynnoeoti onpoc,
9KCTIepUMEHTOB KOHMPO/bHAs
paboma, mecm,
omuem no
nabopamopHotl
pabome

YMeTb 3KCITyaTUPOBaTh
obopyoBaHue fi/st
BBITIO/THEHUS] HAyUHO-
HCCIIeI0BaTe/TbCKUX T0/IEBBIX
1 1abopaTopHBIX paboT

ITK-1 - cmiocoOHOCTBIO
9KCITyaTUPOBATh
COBPEMEHHY0
anmnapaTypy 4
obopyoBaHue st
BBITIOJTHEHUSI HAYYHO-
UCCJIe/I0BaTeIbCKUX
TIOJIEBBIX U
nabopaTopHBIX
Oronoruueckux pabor

HMnousudyanbHbilii,
epynnoeoti onpoc,
KOHMPO/IbHAS
paboma, mecm,
omuem no
nabopamopHoli
pabome




Bnanenus
(HaBBIKM/
OTIBIT
JlesiTesIbHO-
CTH)

BiiageTs nipuemamu
CaMOoperyJsLyn

OK - 7 criocobHOCThb K
CaMOOpraHu3aLvy 1

HMnousudyanbHbilii,
2pynnoeoti onpoc,

9MOI[UOHA/IbHBIX U camMo00pa30BaHUIO KOHMPO/IbHAS
(yHKI[MOHAIbHBIX COCTOSIHUM paboma, mecm,
TP BBITIO/IHEHUH omuem no
ripodeCcCHOHATLHOM nabopamopHoli
JIesITeTbHOCTH pabome
Brafers TeXHOOTUAMU HHOueudyanbHbili,
OpraHu3al|y Tpolecca epynnoseoli onpoc,
camMoobOpa30oBaHus; KOHMPO/bHAS
TpreMaMH 1ieJIero/laraHusi BO paboma, mecm,
BPEMEHHOM TepPCIEeKTHRE, omuem no
criocobamu T/IaHUPOBAHMS, nabopamopHotl
OpraHM3aluK, CAMOKOHTPOJISI pabome
Y CAMOOILIEHKH [1eSITeJTbHOCTH
Bragers undopmarueii o OIIK - 2 - HMHousudyanbHbili,
gggggg:::;ﬂiﬁfECCHOHam’H“X CIMOCOOHOCThBIO 2pynnoeoll onpoc,
eMOHCT pHpY O WCTIO0/Tb30BaTh KOHMPO/bHAS
3KOJIOTMYeCKYH0 FPaMOTHOCTb U 9KO/IOrn4ecKyto paboma, mecm,
KOMIIETEHTHOCTh r'PaMOTHOCTB U omuemnm no
0a30BbIe 3HAHUS B nabopamopHoti
obactv HU3MKH, pabome

XHMMUH, HayK 0 3emjie U
6uosioruu B
JKU3HEHHBIX
CUTYyaLusX;
NIPOTHO3UPOBATh
ToC/e/ICTBUS CBOEM
nipoceccroHaTbHOM
JesiITeIbHOCTU, HeCTH
OTBETCTBEHHOCTb 3a
CBOU pellleHusI

Braners HaBbIKaMu paboThI C
obopyoBaHUEM [I7IsT
BBITIOJTHEHUSI HAYYHO-
WCCIe/I0BaTeIbCKUX TT0JIEBBIX
1 1ab0paTOpHBIX paboT

ITK-1 - crioco6HOCTHIO
9KCITyaTHPOBATh
COBPEMEHHY0
anmnapaTypy u
obopyoBaHue fiist
BBITTOJTHEHUSI HAyYHO-
WCC/IeJOBaTeTbCKUX
TI0/IEBBIX U
nabopaTopHBIX
Ouosioruueckux pabor

HnousudyanbHbilii,
2pynnoeoti onpoc,
KOHMPO/bHAS
paboma, mecm,
omuem no
nabopamopHoti
pabome




4.3. PetimuHz-naaH oucyun/uHbl
(npu HeoGXxo0umocmu)

Pelitunr—msian o O30 He rpelyCMOTpEH.

IIpumep KoMI/IeKTa TeCTOBbIX 3ajaHui o Moayo 1
MUMWHOBPHAYKU POCCUN
®I'BOY BO «BAIIKNPCKNI I'OCYIAPCTBEHHBIN YHUBEPCUTET»
XUMUUECKUI ®AKYJIBTET
KA®E/IPA BRICOKOMOJIEKYJISPHBIX COEVHEHNMI 1 OBIIEN XMMNUYECKOM
TEXHOJIOT'HA

KommiekT TecToBbIX 3aaHMH

0 AucCLUIVIMHe Pu3nYecKas U KO/UIOMAHAsA XUMUSA

Bapmuanr 1.
1). B xumMuyeckol TepMOZMHAMUKE OTCYTCTBYET IepeMeHHas ...
1. naBnenvie; 2. Temriepatypa; 3. Bpems; 4. o6bem.

2). BaxxHbIM C/1e[ICTBHEM 3aKOHa ['ecca sIB/sieTCs TO, UTO TeryioBoi 3((deKT peaki[iy paBeH ...

1. Teryioram 06pa3oBaHUsT UCXOHBIX BEILeCTB;

2. TeryioTaM 06pa30BaHuUs IPOYKTOB PeaKI|Hy;

3. cymMMe TeruioT 0Opa3oBaHUs MPOJAYKTOB PEAKIMU 3a BbIUETOM CyMMBbI TEIJIOT 0Opa30BaHUs
HCXO/IHbIX BEIlleCTB;

4. cymMMe TeryioT 06pa3oBaHus TIPOIYKTOB PeaKLMy U TeTIoT 00pa30BaHuUsi UCXOHBIX BeIIleCTB.

3). [Ipouecc, npoTekaroiyii pu P = const Ha3biBaeTcH ...

1. U30XOpHBIM; 2. 1300aprUUeCKuM;

3. U30TepMUYECKUM; 4. anabaTHyeCcKuM.

4). B cocTosiHMY paBHOBeCHsI SHTPOIUS U30IMPOBAHHOMN CUCTEM ...
1. MUHUMa/bHa; 2. MakCHUMaJ/ibHa;
3. paBHa HYJIIO; 4. paBHa KOHCTaHTe paBHOBECHSI.

5). AnriabaTHueCKUM Ha3bIBAeTCS TPOIIECC, TIPU KOTOPOM ...
1. mpoTekaet 0basi XUMUUECKasi peakI[us;

2. cACTeMa He TOIJIOIIaeT U He BblJe/IsieT TeIyioTy;

3. laB/ieHre B CUCTeMe OCTaéTCs MOCTOSTHHBIM;

4. oCTaéTCsl MOCTOSTHHOW TeMIiepaTypa.

6). [Ins cMmelljeHs] paBHOBECHsI B CTOPOHY TMPOAYKTOB peakiuu Heo0xoauMo B cucteMe SOy

i & H* A HR
+Clag) SO.Cly, »<0 ...
1. MOHU3UTEL TeMIlepaTypy; 2. TIOHU3UTH JlaBJIeHUe;
3. TOBBICUTH TEMIIepaTypy; 4. BBeCTHM KaTaJu3arTop;

7). Ona 0,05 MonsiibHBIX pacTBOpPOB caxapo3bl (1) W xsopupa Hatpus (2) Temmeparypbl
3amep3aHus ...
1. T1<T2; 2 T1:T2; 3 T12T2; 4 T2<T1.
8). YpaBHeHVe KOHCTaHTbI paBHOBECHS TeTEPOreHHOM peakLiy
SiOy(K) + 2Hy(r) « Si(x) + 2H,O(T) ...
[Sioz]*[Hz]z [Si]*[Hzo]z

]-- KpaBH [Sl]*[HZO]Z 5 2 KpaBH [SlOZ]*[H2:|2



2 2
3 K L2 4. Ky [H20]

9). Ecii BojHBIEe pacTBODPBHI Pa3/IMUHBIXHE3JIEKTPOJIUTOB HMEIOT OJMHAKOBYIO TeMIlepaTypy
KWITeHUS], TO 3TO PACTBOPHI C OZJMHAKOBOM ...

1. MOJIBHOM /10/1e} paCTBOPEHHOIO BellleCTBa;

2. MOJIIDHOY KOHL|eHTpaLuel;

3. MaccoBOH Jj0Jlel paCTBOPEHHOI'O BellleCTBa;

4. MOJIAJIBHOW KOHL|eHTpaLyen.

10). TemniepaTypa KurieHWsi pacTBOpa MO CPaBHEHUIO C TeMIepaTypoul KWIeHUs] paCTBOPUTEJIs
VIMeeT ... 3HaueHue.

1. oiHAKOBOE; 2. boiee HU3KOE;
3. boJiee BBICOKOE; 4. Heoripe/ieJieHHOe.
11). Hocurensimu 3/1eKTpUUECKOrO0 TOKA B MPOBOJHUKAX MEPBOrO pOAa SBSIOTCA ... 1.

KaTHOHBI; 2. aHWOHBI; 3. UOHBI, 4. 3/IEKTPOHHI.

12). 3/IC ra/bBaHUYECKOrO 3/1eMeHTa, COCToAIIero u3 MegHoro (E cu+/co = 0,34 B) 1 »kee3Horo
(E’re2+ re= -0,44 B), norpy»xensbix 8 0,01 M pacTBOpbI HX HUTPATOB, PaBHaA ...
1.0,10B; 2.0,78B; 3.0,36 B; 4. 1,56 B.

13). Xumuueckasi KWHETHKa U3yuaer ...

1. sHepreTmMyeckue XapaKTepUCTHKH (PHU3UKO-XMMHUECKUX IIPOLECCOB; 2.TeryioBble 3((eKTbl
XUMHYeCKUX TIpOLieccoB; 3. CKOPOCTb U MeXaHM3M XUMMUEeCKuX IIpeBpallleHuil; 4. yC/IOBUS
(ha30BOro ¥ XMMHUECKOI'O0 PaBHOBECHS.

14). TIpu yBenuueHuu temreparypsl oT 293 no 373 K nipu TemmniepatypHoM KosdduipeHTe y=3
CKOpOCTb peakiuy Bo3pacTaeT B ... 1. 240 pa3; 2. 24 pa3; 3. 6561 pas3; 4. 656 pas.

IIpumep KomIIeKTa TeCTOBbIX 3ajaHuy o Moayso 2
MHWHOBPHAYKU POCCUAN
®I'BOY BO «BAIIKNPCKUM I'OCYIAPCTBEHHEBIV YHUBEPCUTET»
XUMWYECKUN ®AKYJIFTET
KA®E/JIPA BEICOKOMOJIEKYJIAPHBIX COEIMHEHNI 1 OBIIEN XMUUYECKOM
TEXHOJIOI'MNA

KomnnekTt TecToBbIX 3ajaHui

0 JUCLMIUIVHe PHU3uYecKas M KO/UIOMAHAsA XUMHUSA

BapmuanT 1

1) Hanmuune cBo601HOM TTIOBEPXHOCTHOM YHEPTUU Ha TpaHuULie pa3ziesa ¢a3 00yCIoBIeHO ...
1. MOBBIIIIEHHOM KOHILIEHTpalel MOJIeKY/T Bell[eCTBa B TTOBEPXHOCTHOM CJ10€;

2. cTpeMJIeHHEM MOJIEKYJT Bell[eCTBa NepexoAuTh U3 00beMa Ha TTIOBepXHOCTb;

3. AIMHAMUYeCKMM PaBHOBeCHEeM, YCTaHOBUBIIIMMCSI Ha TpaHUIe pa3zena das;

4. HeCKOMITeHCUPOBAaHHOCTHIO MOJIEKY/ISIDHBIX CHJT B TIOBEPXHOCTHOM CJIO€.

2) YKakKuTe PUCYHOK, OTPa’Karoll[1ii TIOBe/leHre PTYTU B CTEK/ISTHHOM Karujuisipe



™ '
_ .
a & B -

3) AnaIIAB ...

_ d_0<0 _ d_6>0
1. dC  ur>o 2. dC  ur<0

— d_0>0 _d_a_o
3. dC  yur>0; 4. dC  yu7s0.
4)Ha moBepXHOCTH MOHHBIX KPUCTAJITIOB aICOPOUPYIOTCS ...
1. aHUOHBI;
2. KAaTUOHBHI;

3. MHOr03apsijHbIe UOHBI;
4. NOHBI, BXOJSLLKe B COCTaB KPUCTasLIa.

5) Arperatom Mulle/ibl, obpa3symomeiics corinacHo peakiyu K,SO4+BaClygss) —» BaSO4+2KCl,
SIBJISIETCS ...

1. K;SOg4; 2.BaSOs  3.KCl; 4.BaCl,.

6) Haunbosibiziee Koaryupyoiiee fAelcTBUe Ha 30/1b Agl, 1oyiyueHHbIN MPU CTMBAaHUU OIMHAKOBBIX
obbemoB 0,01M pactBopa AgNO; u 0.02M pacteopa KI, oka3biBaer ...

1DClI;  2)AI35 3)S0O.%; 4) Ca™.

7) Koarynuvpytolljee feiiCTBHe 3/1eKTPOJIMTa BO3pACcTaeT C yBeJMUeHHeM 3apsifia MOHOB, UMeEIOLUX
O/IMHAKOBBIN 3HAK C ...

1. npoTUBOKMOHaMWY; 2. MUIIeJI/ION;

3. nonamu auddy3Horo cios; 4. KONJIOWJIHOW 4YaCTHIIeM.

8) MeTtoz mOMy4YeHUs] JUCIIEPCHOM CHCTeMbl, OCHOBAHHBIM Ha /POOIEHUM KPYITHBIX YaCTHI] Ha
Oosiee MesIKHe Ha3bIBAeTCA ...

1. Koarysiuen; 2. KOH/IeHCallew;

3. oUCrieprupoBaHueM; 4, nanrn3oM.

9) I'pybogucriepcHble CHCTEMBbI, B KOTOPBIX  JUCTIEPCHOM CpeoW SIBISETCS >KUIKOCThb, a
JTUCTIepCHOM (pa30ii — TBep/ioe BelljeCTBO, Ha3bIBaeTcs ...
1. smynbcuaMy; 2. cycrnieH3usMy; 3. leHamy; 4. adp030J/IIMHU.

10) K rpyboaucriepcHbIM CUCTEMAM He OTHOCSTCS ...
1. asposony; 2.30/4; 3. CyCIeH3uu; 4. 5MyJIbCUM.

11) 3akoHUMTe peakLyIO 1 HaMuUIIUTe GOPMYTy MULIE/IbI, TIOTyYeHHOW TI0 PeakLyu:
AlCl3 55 +NaOH =

12) Pacnuinvrte cTpoeHWe MUILIe/IbI, TIOTyUeHHOM 10 peakliiM B Borpoce 11.
13) K kakomy 31ekTpoy OyJeT ABUraThCs KOJUIOWHAS YaCcTHUIIA TIPU 1eKTpodopese?

1)k aHogy; 2) K Karoay; 3) IBWKEHUEe OTCYTCTBYeT; 4) 6ecropsijouHO JABUraeTCst
14) Kakoii MeTo[ MCIT0/Ib30BaH, eciv BoAHbIN 3016 Cu(OH), nonyueH gqo6aBieHHeM K



pazbaBnenHomy pactBopy CuSOs Heckonbkux Karesb NaOH?

1) rupaponus; 2) menTU3aius; 3) peakiys 0OMeHa;
4) OKHC/TUTeTbHO-BOCCTAHOBUTE/TbHAST PeaKLIvs
Kpumepuu oyenku:
- «3aUmeHO» 8blCmaeasiemcsi cmyoeHmy, eciu cmyoeHm npasuibHO pewius He MeHee 8 3a0aHull,
NpoO0emMoHCMpuUpo8asn 3HaHue PyHKYUOHAAbHbIX 803MOHXCHOCMeEU, MePMUHOA02UU, OCHOBHbIX
3/1eMeHmMo8, yMeHue NpUMeHsimb meopemuyecKue 3HaHUsl NPU 8bINOAHEHUU NPAKMUUYEeCKUX
3a0aHull;

- «He 3aumeHo» 8blcmasasiemcsi cmyoeHmy, ecau cmyoeHm pewiun 4meree 8 3a0aHutl

Z/Zf@/‘z/zwﬁz,

Cocmasumenp /- z B.B. YepHoea

IIpumep KoMIUIeKTa 3afiaHUH /IS KOHTPOJ/IbHOM Pa0dOoTHI

MUWHOBPHAYKU POCCUN
®I'BOY BO «BAIIKMPCKNM I'OCYJAPCTBEHHEIM YHUBEPCUTET»
XUMUWYECKUI ®AKYJIETET
KA®EIPA BEICOKOMOJIEKYJ/IAIPHBIX COEJVMHEHU 11 OBIIEN XMWUYECKOM
TEXHOJIOT' MU
KoMIuteKT 3a/jaHuii /1A KOHTPO/IbHOM padoTsl mo Mopaysiio 1
1o JUcLUIIMHe PU3nYecKas M KO/JIOMAHAsA XUMUS

1. Pacuer TenioBbIX Bd)qJEKTOB XUMHUYECKHX peaKl.[l/Iﬁ Mo CTaHAAPTHBIMTEIL/IOTAM

o0pa3oBaHus
Cor/lacHO CBOeMY BapHaHTy BBIUMC/IUTE TeTIOBOM 3(hPeKT XUMHUUueckoi peakijuu 1o
CTaH/IJaPTHBIM TeryioTaM obpa3oBanus npu 298 K: a) ipu p=const; 0) ipu V =const.

CraHapTHbIE TEIJIOThI 00pPa30BaHUs YYaCTHUKOB PeaKIuy BO3bMHTE U3 CIIPABOYHBIX JAHHBIX
(ITpunoxxenuel).

Bapua YpaBHeHMnepeakuum
HT
1. 4NH3 (1) + 505 (1) = 4NO(r) + 6H,O(1)

2.Pacuer TemI0BbIX 3(eKTOB XUMHUECKHX PpeaKI[Uil MeToJ0M TepMOXUMHYECKUX
ypaBHeHHUi

Bapmuanr 1.

BeriumciiuTe Ternsioty obpasoBaHusi cyabdara MHKa ZnSOy (T), MPOTEKaroLero 1o peakiyu
Zn(t) +S(pomb) + 20 (1) =ZnSOy4 (T) +AH,.

€CJIM U3BEeCTHBI TeI/IoBble 3(PQeKThI C/IeAYIOLIUX peaKLvii:

1. ZnS(1)=2Zn(T)+S(pom6)+200,5k [Ix;

2. ZnS(1)+305(r)=2Zn0O(T1)+2505(r)-893,5K/IK;
3. ZnSO4(1)=Zn0O(1)+SO3(1)+235k/DK;

4.

2505(r)+0(r)=2S05(r)-198,2k/[Ix.

3. Pacuet u3meHeHusi JHeprur I'n60ca B pa3TMUHBIX NMpoieccax
Bapmuanr 1.

PaccuuraiiTe m3MeHeHWe 3Hepruu ['mb6ca mpu cxkatim 1 Mosb TeTpaxsopmeraHa (CCly) c



II0THOCTBIO 1,663 r/cm® or 1,013-10° Tla mo 10,13-10° IMa. C)KMMaeMOCTBIO >KUIKOCTH B
YKa3aHHOM HHTepBaJie JaB/IeHHi MOXKHO TIpeHebpeub.

4. Pacuet u3MeHeHus1 YHepruu ['n60ca mo 3HaUYeHUsIM CTAaHAAPTHBIX YHTA/ILIIUHA U
JHTPONMHU

CorsacHO CBOeMy BapUaHTy BBIUMC/IUTE CTaH/apTHOE 3HaueHue u3Me- HeHus 3Heprud ['mboca
nipu 25 °C. CTaHAapTHBIe TeTUIOThl 00pa30BaHUs M 3HaueHUsi aOCOJTFOTHBIX SHTPOIUN YYaCTHUKOB
peakLiy BO3bMUTE U3 CIpa- BOuHbIX JaHHbIX ([Ipunokenue 1).

Bapua YpaBHeHuepeaKkumm
HT
1. ZnO(t) + CO(r) = Zn(T) + COH (1)

XNMUNYECKOE PABHOBECHE
1.PacyeT KOHCTAaHT paBHOBeCHS
Bapmuanr 1.
[Tpu cmemiennu 0,03 mosb ¥oga ¢ 0,08 Mosb Bogopoza B 3akpeITOM co- cyze mipu 420 °C u
nasnenun 1,013-10° Ila, K MOMeHTy paBHOBecHs 06pa3oBanock 0,05 MO/ HOAMCTOrO BOZOPOJA.
PaccuuraiiTe coCTaB peakLMOHHOM rasoobpasHoii cmecu u BenuunHsl K,, K, Ko peakuun Ho +

J2:2HJ.

PacTBOpBI
1.Crioco0bI BbIpa)KeHHUsA KOHI[€HTPAI[Ui

1-30. PaccuuraiiTe MOJISIpHYIO, MOJISZTbHYIO KOHLIEHTPALMKA BOAHOTO PACTBOPA YKa3aHHOTO
PacTBOPEHHOI'O BelllecTBa U ero MOJIbHYIO [JOJIH0.

Homep PacTtBopeHHOe [MpoueHTHasAKOH- MnoTHOCTL
BapuaH BeLLecTBO ueHTpaums, % (Mac.) pacTBopa, r/mMn
Ta
1. HF 3 1,021

2.3aKk0HBI Npe/ie/IbHO pa30aB/IeHHBIX PACTBOPOB

Bapmuanr 1.
Hasnenve napa Bogsl 1ipu 313 K cocraBnsier 7375,4 Ila. Beruncivdre npu JaHHOW TeMIiepaType
JlaB/ieHue rapa pacTBopa, coepkaiiero9,2 r ravuepuda (C3H803) B 360 r BobI.

IJIEKTPOXMMUSA

1. dnexTpHyecKas NPpoOBOJUMOCTE PACTBOPOB 3/1eKTPO/IMTOB. PacyeT KOHCTaHThI
AUCCOL{HALMH 3JIeKTPOJ/IUTA
Vcrosnb3ys iaHHbIE O CBOWCTBAX PacTBOPOB C/1abbIX 3meKTposuToB rpu 298K paccuwuraiire:

1) yzenbHYIO 3/1EKTPUYECKYIO TIPOBOAMMOCTh PACTBOPA;

2) MOJISIPHYIO 3/IEKTPHUUECKYHO0 IPOBOAMMOCTL PACTBOPa;
3) CTeMeHb JUCCOIUALIAHN 3JIEKTPOJIUTA;
4) KOHCTAHTY JAUCCOIMALINU 3IeKTPOJIMTA.

PaccuuTaHHble 3HaueHUSI KOHCTAaHThI AUCCOLMdIIUN CPABHUTE CO CIIPABOYHBIMUA JdHHBIMHA



(ITpunoxenue 2).

3HaYeHUsANpeaebHbIXNOABU
C, Monb/n YKHOCTEMN
BapuaHTt
INeKTpoaun
T 0,1 0,0 0,0 0,00 A%° A%
5 1 3 + -
. 2

P, OMecm CMm-cM /monb

1 CH;COOH 19 27 610 1130 350 41
60 60 0 0

2.J/1eKTpUUYecKas MpoBOJUMOCTb PAaCTBOPOB Y1eKTPOIUTOB. OmnpejeseHne
PacTBOPUMOCTH ¥ MPOU3Be/IeHUs PAaCTBOPUMOCTH Ma/IOPAaCTBOPUMOrO COeMHEeHUsI

Y nenbHOe COMPOTHB/IEHHE HACHIIIIEHHOTO PACTBOPA Ma/i0paCTBOPUMOr0 COeIMHeHUs1 A Tpy
TemriepaType t °C paBHO pa. Y/ieJibHOe COTPOTUB/IEHUE BO/IbI TIPU TOM »Ke TemriepaType paBHO
PH20 . Beruncivre npu yKa3aHHOW TeMIiepaType:

1) PacTBOPUMOCTH COJI B UHMCTOM BO/E;

2) TIpOM3Be/ieHre PaCTBOPUMOCTH BelllecTBa A.

PaccurTaHHbIe 3HAUEHHSI IPOM3Be/IeHHsT PACTBOPUMOCTH CPaBHUTE CO CIIPABOYHBIMU JIaHHBIMU
(ITpunoxenue 3).

BapuaH | Bewectso A PA , Om-cm PH,O » 2% + )Loo -
T Om:-cm ’ ’ t
Cm-cm CM-cm oC
2 2
MoO/b MO/b
1 BaCr,0, 3,8¢10° 0,83¢10° 50,6 74 2
5

3. D/IeKTPOABHIKYII{HE CH/IbI 3/IEKTPOXUMHUYECKHX 3/1eMEHTOB
CorniacHO CBOeMy BapuaHTy:

1. Ornpeziesiite TUIBI3/IEKTPOZOB.
2. CocraBbTe raqbBaHUUeCKUKW3/IEMEeHT.
3. 3anuiuTe ypaBHeHHs 371eKTPOXMMHUYECKUX peakLii, MPOTeKarIyX Ha
T10JIOKUTEIbBHOM U OTPULIaTe/IbHOMI/IeKTPOax.
4, 3anuiuvre ypaBHeHue HepHCTa /171 KaKJOr03/1eKTPoa.
5 3anuiurre BoipakeHue /s D/ C 3/1eKTpOXUMUUECKOr03/1eMeHTa.
6. Paccunrarite 3HaueHne 3/]CanemeHTa.
7
BapuaH JneKTpos, a, Mosib/n 0
T E ,B
1 Zn2+/ Zn0 0,01 -0,763
Cl/ AgCl, Ag 0,02 +0,222




XNUMHNYECKASA KUHETUKA

3aBHCHMMOCTb CKOPOCTH peakLiiy 0T TeMIiepaTyphbl.
Pacuet 3Hepru aKTUBaLMu.
[ns HeKOTOpoW peakUM{ TOAy4YeHbl C/IeAyHoliyMe 3HauyeHHsi KOHCTAHT CKOpPOCTeHd TpHU
pa3/UuHBIX TeMIiepatypax. PaccuuTaiiTe 5HePrul0 akTUBALMM peakluu rpauueckuM U
aHA/IMTUYECKUM MeTOZlaMU COTJIaCHO CBOEMY BapUaHTy.

Bapuna MapameTp 3HavyeHuenapameTpa
HT
t, °C 10 20 30 40
k, c? 1,1-10° 3,2-10™ 9,9-10" 2,9-10°
IIpuMep KoMIUIeKTa 3afiaHui JI/isi KOHTPO/IbHOM PadoThI
MMHOBPHAYKUN POCCHNUA
®I'BOY BO «BAIIIKMPCKUI FOCYL[APCTBEHHBIPI YHUBEPCUTET»
XVUMUNYECKUUN ®AKYJIBTET
KA®EPA BEICOKOMOJIEKYJIAPHBIX COEﬂI/IHEHI/IPI n OBH.[EI7I XVUMUYECKOA
TEXHOJIOT U

KoMIuieKT 3a/jaHuii /11 KOHTPO/IbHOM padoTsl mo Mopayiio 2
1o JucLuniviHe @u3nyeckas v KOUIOMAHAA XUMUSA

Tema 1./lucriepcHOCTH
1. ITpunsB, uTo B 30716 cepebpa Kakasi YaCTHLIA pe/cTaBseT coboii Kyb c ammHoi pebpa [ =
4-10® M, onpezenvTe, CKOMBKO KOJUIOMZAHBIX YaCTHI] MOXKET MonyuyuThcs u3 1-10™ kr cepeGpa.
Bbluncinte cyMMapHYH0 MOBEPXHOCTh IOJYUYEHHBIX YaCTHUL] U PacCUMTaiTe MOBEPXHOCTb OJHOIO
KyOuKka cepebpa c maccoii 1-10 kr. IlnotHOCTb cepebpa paBHa 10,5-10°kr/m°,

Tema 2. MexxmMoJ/1eKy/IsipHble B3aUMO/ieCTBUSA.
Kore3us, ajre3us cMauuBaHue, pacTeKaHue.

2. Boja B36ontaHa ¢ 6eH30/bHBIM PaCTBOPOM aMUJIOBOTO criupTa. Haliiure moBepxHOCTHOe
HaTsDKeHHe Ha rpaHule pasfesa (a3, ecyii TOBEPXHOCTHOe HaTshkeHHe OeH30/IbHOTO pacTBopa
CIIUPTa ¥ BO/BI Ha FPAHUIIe C BO3JYXOM COOTBETCTBeHHO paBHbI 0,0414 1 0,0727 [x/m°.

Tema 3.AcopOLysa Ha rpaHuLe TBep/ioe Tei0-ra3. Y paBHeHHe U30TePMbI aJcopoIuu
JI3HrMopa.
3. Ilo 3KcreprMeHTanbHBIM JIaHHBIM afcopOrmu deHosa Ha noHUTe Tipu 298 K rpaduuecku
ornpeJenuTe KOHCTAHTbl ypaBHeHUsi JISHIMIOpa, MO/b3ysCb KOTOPbIMH, TOCTPOUTE U30TEPMY
azcopbiyu JIsHrMropa.

C-10% monb/n

3,0

6,0

7,5

9,0

A-10°, Kr/Kr

0,70

1,05

1,12

1,15

Tema 4.AAcopOLHsA Ha TPAHUIIE PAaCTBOP-Ta3.




4. BerunciuTe afgcopOI[|Ui0 Mac/IsIHOM KMC/IOThI Ha MTOBEPXHOCTH BOJHOTO PacTBOpa C
Bo3yxoM 1pu 293 K v koHueHTpauuu 0,5 MOJIb/J1, eC/iv 3aBUCUMOCTb ITOBEPXHOCTHOI'O HaTSKeHUs

-3
OT KOHLIEHTpPALMU BeIpaKaeTcs ypasHeHueM Ilvukosckoro: 0=0-16,7 -10  In(1+21,5-C) .

Tema 5. JJ/IEKTPOKUHeTHUYeCKHe SIBJIeHUsI
5. HaliuTe BeMuMHy 37€KTPOKMHETHUECKOTO TOTeHIMaAa {Jijis CyCrieH3uu KBaplia B BOJe,
eC/Iv TIpU 371eKTpodopese yacTULbl TepeMeliatoTcsi K aHoay. CMelieHre rpaHuiibl 3a t = 30 MuH
coctaBuio 5,0 cM. HampspkeHHOCTh 3/1ekTpryeckoro mois H = 10-10° B/m. [lusnekTpuueckas
MPOHUIIAEMOCTh Cpeibl € = 81, BA3KOCTh cpenpl ) = 1-10°H-c/m.
Tema 6. CTpoeHHe KO/UTOU/JHBIX MHLIE LT
6. 3omp cynbpuza Mbllbska AsS,S; TMOMydyeH MpONyCcKaHWeM CEepoBOJOpOJa uepes
pa30aB/IeHHBIM PACTBOP OKCH/IA MBIIIbsiKa As,Oz;. CTabWinM3aTopoM 30/ SBJISETCS CEPOBO/OPO/I.
Hanwimre peakipro obpa3oBaHust 3051 v GopMmyny Mure/muibl. Omnpegenure 3HaK 3apsja
KOJIJIOWJTHOM YaCTHULIbI.

Tema 7. Koarynsus io¢o0HBIX 30J1ei 3/IeKTpo/IuTaMu. Be10op HoHa-Koary/iaTopa

7.
1. HanmmmTe ypaBHeHHe peakipiy o6pa3oBaHus ripo3osCr3BernecTBAuB.
2. Hanwmiure dopmyny Mulennsl o6pa3oBaBiierocsariuipo3onssCrpu  yCIoBUM, UTO

BEIIeCTBOAB3ATO B U30BITKe. YKa)KHTe 3HaK 3aps/ia KOJIOMJHOMYaCTHLBL.
YKaKuTe 3/1eKTPOJIMT-KOaryisiTop, 06/1aarolinii MeHbLIIMMITOPO-TOMKOAryJIsILIUH.
BewectsoP(36.) | BeulectsoB 'maposonsC JNEKTPONUT-KoarynaTop

Nal AgNO; Agl NaF, Ca(NO3),, K;SO,4

Tema 8. Pacuer moporos Koary,/iiuu

8. PaccumTaiiTe KOHLIEHTpal[MXd 3J/IeKTPOJIUTOB, BbI3BaBIIMX Koaryssiuto 10,0 ma 305s
cynbduga Mblmbska As,S;, ecnmv TpU TPWIMBAHUM HWKeyKa3aHHbIX 00BEMOB PacTBOPOB
371eKTPOJIUTOB, UX MIOPOT'M KOAryJIsiliuy CIeyrolle:

3ﬂeKTpOf|V| KN03 Mg(N03)2 Al(NOg)g
T
V, Mn 12,5 0,9 0,8
Y, Momnb/n 5,0 0,09 0,008

Omnpepenvre 3HaK 3apsfa KOIOMAHOM dacTvlbl. Hamwmmmre ¢dopMysty MuULesl 3071
cynb¢hua MbIlbska As,Ss;, TOJy4eHHOTO TPOIMyCKaHHWEM CepOBOZOpoJia depe3 pa3baBieHHbIN
pacTBOp OKCHJa MbllbsiKa As,;Os.

Tema 9. BMC
OHpe,E[e]II/ITb TUIT TIO0JIMMEpHU3alihH. Hamucate cuntes mojmmmMepd COOTBETCTBEHHO
BapuaHTy. O0si3aTe/TbHO: pacriafi MHUI[MATopa (/151 paZjuKaJbHOM TTOMMepH3aliin ),
3apo’K/leHre aKTUBHOTO IIeHTpa, POCT LiernH, OOpBIBBI 1MW, Peakildy Tepejaud Ha
No/IMMep, MOHOMep, pacTBOpuTesnb). s cBoero mosjiMMepa HamnvcaTh Ha3BaHUe,
BO3MOXXHbIE€ XMMHUYECKHME M30Mepbl M CTEPEeOMr30MEpEI.

Ne MoHomep Nuaunmartop
BdpUAHT

d

1 BUHWIXJIOPUJ, ITepokcuy aypusia




Kpumepuu oyeHKu:

- «3auem » eblcmagasiemcsi cmyodeHmy, ecau cmyoeHm npasuabHO pewiun He meHee 50 % 3adau,
peuwieHue pazgepHymoe € NOsSICHeHUsIMU, NPOOeMOHCMPUPOB8A 3HAHUE (PYHKYUOHAAbHbBIX
803MOJCHOCMel, MepMUHO/I02UU, OCHOBHBIX 3/1eMeHMO8, yMeHuUe NpUMeHsimb meopemuueckue
3HAHUS NPU 8bINOAHEHUU NPAKMUYeCKUXx 3a0aHull;

- «He 3auem» @bicmasasiemcsi cmyoeHmy, ecau cmyoeHm pewun meHee 50 % 3adau uau npu
peweHuu donyujeHbl 2pydble oWUbOKU, pewieHUe OCMAAbHbIX OAHO C NOSICHEHUSIMUL.

Z/Z%ﬂzwﬁz,

CocraBurens V' B.B. UepHoBa
MHMNHOBPHAYKN POCCHNUA
®I'BOY BO «BAIIKMPCKUU FOCY,Z[APCTBEHHBII?’I YHUBEPCUTET»
XUMWYECKUI ®AKYJIETET
KA®EJPA BBICOKOMOJIEKYJIAPHBIX COE,Z[I/IHEHI/II?’I n OBH_[Eﬁ XUMUYECKOU
TEXHOJIOI'HA

Bomnpocs! /1 MHAMBU/Ya/TbHBIX, IPYNINOBLIX OMPOCOB
M0 AUCIHUILTHHE
T0 AUCLUTIMHEe PU3HYecKasa U KOJ/UIOHAHAsA XUMUSA

Temal

OCHOBHBIe IOHATHS U OTIpe/ie/ieHHs] TepMOJAUHAMUKN: TepMOJAUHAMUUeCcKasi CUCTeMa, IapaMeTpbl
COCTOSIHUSI U TIPOLiecca, BHYTPeHHsIsl SHePTys, SHTa/bIUs, TeryioTa U paborta. VIHTeHCHBHBIE U
5KCTEeHCHBHbIE€ CBOMCTBA.

@®opMy/IMPOBKY M MaTeMaTHUeCKoe BbIpayKeHUe TIepBOro Havasia TepMOIMHaMUKKU. Paboma
pacwupeHust u0eanbHO20 2a3d 8 pa3AUUYHbIX NPOYECccax: U30XOPHOM, U300apHOM, U30MepMUUECKOM
u aduabamuyeckom.

Tepmoxumust. 3akoH ['ecca u ero ciienctBust. CTaHJapTHBIE TEIOThl 00pa30BaHUS U CTOPaHMUS.
Pacuet TernoBbIX 3(h(heKTOB XUMHUUECKUX peaKLyii 10 TeryjioTaMm 00pa30BaHus U CrOPaHUsl.
TernsoBo# 3¢hdeKT XUMHUUECKHUX PeaKIuii TIPY TIOCTOSIHHOM ZIaBJIEHUU U TIOCTOSTHHOM 00beMe, CBSI3b
MeXKJy HHMU.

3asucumocmb mensog8o20 3¢ppekma peakyuu om memnepamypbi.

3HaueHHe [1epBOro 3aKOHa TEPMOJVUHAMUKHU [IJIs1 U3yUeHUsl [TPOLIeCCOB B )KUBBIX CHCTeMax.
@®opMy/TMPOBKY U MaTeMaTHUYeCKOe BhIpDayKeHWe BTOPOTr0 Hauasia TepMOJMHAMUKH. YueHue 00
SHTpONUU. PU3NYECKUI CMBIC/ SHTPONUU. Bblunic/ieHne U3MeHeHUs SHTPOIWU B Pa3/IMYHbIX
($U3MKO-XMMUUYECKUX TpoLieccax.

TpeTuii 3aKoH TepMoArHaMUKH (TiocTyaT [1naHka). @opmysna bosbiiMana. CTaTucTUueCKuit
XapakTep BTOPOr0 3aKOHa TePMOJAUHAMUKU.

V306apHO-U30TEpMUUECKHI U N30XOPHO-U30TePMUUECKHUH MOTeHI[Ma/l. XapaKTepuCTUdecKue
¢byHKUMN.

YpaBHenue I'n66ca-I"esibMrosbija. Bo3MoKHOCTB, HarpaB/ieHWe U TIpe/ies MPOTeKaHUs
CaMOIIPOU3BOJILHOTO MpoLiecca.

Yci0BUSi TEpMOIMHAMHUYECKOTO paBHOBECHSI. 3aKOH /IeHMCTBUSI MaCC U KOHCTaHTa PaBHOBECHS.
Hzomepma, uzoxopa u uzobapa xumuueckol peakyuu. ITpvnir Jle-ITlartense.

Temall

OO011jas1 XapaKTepPUCTHKA PaCTBOPOB (OCHOBHBIE MOHSTHS, CIIOCOOBI BhIPAYKeHHST KOHI[EHTPAL[|H).
TepMoayHaMHKa MpPOLIeCCOB pacTBOpeHus. VieanbHble pacTBOPSIL.

KonnuraTtrBHbIe cBOMCTBa pacTBOPOB. 3aK0oH Payiis, ero ciefctBus. Kprockorusi ¥ 30yIMOCKOTIHSI.



OcmoTHueckoe fiaByieHue, ypaBHeHre Bant-I'odda.

PeanbHble pacmeopbl. [ToHsamue akmugHocmu u ko3gguyueHma akmugHocmu.

PacTBopbI 371eKTposiTOB. CU/IbHBIE U C1a0ble 31eKTPOUThL. OCHOBHBIE TIOIOKEHUST TEOPUH
3/1eKTPOJIMTUUECKON Auccoraiii AppeHryca. KoHcTaHTa U cTerneHb JUCCOLMaLiy,
M30TOHUYECKUH K03 durreHT. YpaBHeHHe pa3baBiieHus OCTBaibAa.

OcHOogHble No/I0JceHUs meopuu CUAbHbIX 31eKmpoaumos /lebas-Xiokkens. [ToHsmue 06 UOHHOU
cuse pacmeopos. 3a8ucumMocmb pacmeopuMocmu aMuHOKUCA0m u 6e1K08 om UOHHOU CU/bl
pacmeopa. I1oausnekmpoaumsl.

Dnekmpoaumbl KGK NPOBOOHUKU 8MOP020 pood. YOeabHas U MOASIPHAS 3/1eKMPOonpo8oOHOCMU.
IIpedenbHas MoasipHAS 31eKMpPOonpo80OHOCMb. 3aKOH He3agUCuM0o20 08UMCeHUs UOHO8 (6e3
8b180008). [IpakmuuecKkoe UCNno/b308aHuUe U3MepeHUll 31eKmponpogooOHOCMU.

[TpruriHa 1 MexaHM3M BO3HHMKHOBEHUSI 3/1eKTPO/IHBIX TIOTEHL[MAI0B U ABOMHOTO 3/IEKTPUUECKOT0
CJ1051 Ha TpaHuLie MeTaa-pacTBop. [loHsATHe O cTaHZapTHOM 3/IeKTPOHOM MOTeHLMane U
snekTpoBKyLei cune (31C). CTtaHgapTHBIN BOJOPOAHBIN 37IEKTPOJ.

YpaBHenue HepHcra fyis asiekTpogHoro norenyuana u 3/1C raisBaHUUYeCcKUX 3/1eMeHTOB. [IpaBusia
3aIMCH 3J1IeKTPO/IOB U 3/IEKTPOXUMUUECKHUX LieTel.

Knaccudukarusi o6paTUMbIX 3/1eKTpo10B. [IpriMepsl 3/1eKTPO/IOB ePBOr0 U BTOPOTO poja.
OKUCUTETbHO-BOCCTAaHOBUTETbHBIE (PeZIOKC) 3/1eKTPO/ibl. IoHOOOMeHHbIe (Ce/leKTUBHbBIE)
971eKTpo/ibl. Knaccudukaiys 31eKTpoXuMrudeckux 1ierei.

TepMOOUHAMUKa 2a1b8AHUYECKO20 3/1eMeHmd.

OcHOBHbIE TIOHATHUSI XUMUYECKOW KUHETUKU: CKOPOCTb Y KOHCTaHTa CKOPOCTH, MOPSIIOK 1
MOJIEKY/ISIPHOCTb peakiyii. BiusHue pa3nuuHbiX (aKTOPOB HAa CKOPOCTh XMMUUECKOM peakLvu.
3akoH geticTByroumx mMacc ['ynbbepra-Baare.

Knaccudukarys npocTbix peakLyii 10 MOIEKY/ISIPHOCTU U TOPSIJKY PeakLvi.

KuHeTnueckue ypaBHeHUs peaKliyii HY/IeBOTO, IEPBOT0, BTOPOTO U TPeThero mopsifika, ux
VMHTerpupoBaHue. Bpems nonynpespaiteHys. OTIMuMTe/IbHbIe KUHETUYeCKHe TIPU3HAKKU peakLyi
Pa3/IUUHBIX TIOPSIAKOB.

Memoob! onpedeneHus nopsioKa peakyuti: Memoo NoOCMAHO8KU; Memoo usoasayuu (u3dbbimka) u
pasHbix KoHyeHmpayutl. I'paguueckue memoosbil.

IToHsimue o cnoXCHbIX peakyusix: obpamumble, napanienbHble, NOC1e008amesbHble, YenHble,
¢omoxumuueckue. Jlumumupyrowjue cmaouu CAOHCHbIX peakyuil.

3aBUCHMOCTbL CKOPOCTH peakiuu oT TemrnepaTypkl. [IpaBuno BanT-I'odda 1 ypaBHeHre
AppeHnuyca. DHeprus aktTuBaliuu. Omipe/iesieHrie SHEPTUU aKTUBALIUU T10 3KCTIepUMeHTa/IbHbIM
JlaHHBIM.

Buzb! karamu3a. OO1ue cBoiicTBa Katanu3aTopoB. [IpecTaBieHyst 0 MexaHHU3Me J1eCTBUS
KaTajii3aTopoB. BivsiHYe KaTamM3aTOPOB Ha SHeprut0 aktuBaluu. OcobeHHOCTH
(epMeHTaTUBHOIO KaTaiu3a.

Temalll

Oco6eHHOCTH KOJIJIOWJTHOTO COCTOSIHUS BeIl[eCTBa.

[TpuurHbBI BO3HUKHOBEHUsI CBOOOJHOM M30BITOUHOM SHEPTUU Ha TIOBePXHOCTH TPaHULIbI pa3jena
(a3. [ToBepxXHOCTHOE HaTsDKeHHe, SHepreTHyYecKast U CU/IOBasi TPaKTOBKU. DKCIleprMeTalTbHOe
onpeiesieHre TIOBEPXHOCTHOTO HATSKEHUS.

CB#I3b MTOBEPXHOCTHOTO HATSPKEHUSI C SHEPTHel Me)KMOJIeKY/ISIPHBIX B3aUMO/IeHCTBUM B 0O6beMe
KOH/IeHCHPOBaHHOM (pa3bl. BiusiHe TeMriepaTypbl U paCTBOPEHHbBIX BellleCTB Ha MOBEPXHOCTHOE
HaTsDKeHHe uncTol kugkoctu. ITorsitue o [TAB, ITHB u ITVB.

Oco6eHHOCTH TPaHMIIbI Pa3jena KOHIeHCUPOBAHHBIX (a3. Mexda3Hoe HaTspkeHue. [IpaBuiio
AHTOHOBA.

[ToHsiTve 0 cMauMBaHUM TBEPABIX TeJl KUAKOCTHIO. KpaeBol yro/ Kak XxapakTepucTHKa
cMauuBaHus, ypaBHeHre FOHra. M36uparenbHoe cMauriBanue. ['uapoduibHbie ¥ ruipodobHbIe
MOBEPXHOCTHU. BivsiHMe XMMHUUYECKOTro COCTaBa MOYB HAMXCMAuMBaeMOCTb BOJIOM.



KanuansipHoe daeneHue, 3akoH Jlanaaca. KanuaisipHoe nooHsimue yxcuokocmu, popmyna XKropeHa.
3axkoH TomcoHa (Keab8uHa) Kak OCHOBA ONUCAHUSI CAMONPOU3B0/bHbIX NPOYECCOo8
u3omepmuueckoll nepe2oHKU, CObUpamebHOU peKpucmaniu3ayuu, KanuaasipHotl KOHOeHcayuu.
Posb kanuansipHbix sie1eHUll 8 NOYBEHHbIX CUCMEMAX.

3aBMCHUMOCTh TTIOBEPXHOCTHOTO HaTsDKEHUs1 OT KOHLIEHTpaLMy BOJHbIX pacTBOpoB [TAB. YpaBHeHue
[TummkoBckoro. IToBepxHOCTHast akTUBHOCTG. [IpaBusio Tpay0Oe-/Irok/10. 3aBUCUMOCTb CTPOEHHSI
ancopbrmonHeix cioeB [TAB ot koHueHTparyu ITAB B pactBope.

Azcop61iust Kak CaMOTIPOM3BOJIbHOE KOHIIEHTPUPOBaHWe Ha TIOBePXHOCTH pa3zena (a3
KOMITOHEHTOB, TIOHM)KAIOII[MX TIOBEPXHOCTHOE HaTskeHue. Pa3mepHocTh agcopOumm. Busb
azicopbumu. TIpaBusio ypaBHUBaHMS MOJISPHOCTH PebuHzepa.

OMrupryeckoe ypaBHeHUe aficopbrmy dpelinamixa. OCHOBHBIE TIONIOKEHUST TEOPUH
MOHOMOJIEKY/ISIPHOM afcop61un JleHrmiopa. OrpeziesieHre MOCTOSIHHBIX B YpaBHeHUSIX PpeliH/xa 1
JleHrmropa U3 3KCTiepUMeHTa/IbHbIX JaHHbIX.

dyHameHTabHOE ypaBHeHHe afcopbiun ['nb6ca. 3aBUCMMOCTb CTPOeHUs aficOPOIIMOHHOTO CJIOST
ot KoHueHTparuu [TAB. Pacuem uzomepmbi adcopbyuu ITAB no uzomepme noeepxHoCmHo20
HAMSANCEHUS.

BrusiHue agicopoumonHbix cioeB [TAB Ha cMaumBanue. ['apodunmsaius v rugpodobu3sarius
noBepxHocTel. KosnonaHo-xuMuueckre ocHOBBI duiotatii. SddekT acopOIMOHHOTO
TIOHM)KEeHHs1 IPOUHOCTH — 3 ekt Pebunzepa.

ApcopO1visi MIOHOB 3/IEKTPOJIMUTOB Ha TMOBEPXHOCTHU Pa3jiesia TBep/ioe Tea0-pacTBOp Kak O/jHa 13
TIpUYMH 00pa30BaHusl IBOMHOTO 3/IEKTPUUECKOTro c/osi. loHooOMeHHbIe cMoibl. VIOHHBIV 00MeH B
1oYBax.

TemalV

JvcriepcHOCTb U reTeporeHHOCTh KaK OCHOBHbIE TIPU3HAKU UCTIEPCHBIX CUCTEM
(4C).Knaccudukaiys AUCIIepCHbIX CUCTeM T0 CTeNeHU JUCIIePCHOCTU, TeTepOreHHOCTH, TI0 TUITY
B3aUMO/IENCTBUSI MEXXY JUCIIePCHOM (pa30i M AUCTIEPCUOHHOM CpeloH, M0 TUITy B3aUMO/IelCTBUS
MEX/y YaCTHIIaMHU AucTiepcHoi ¢asbl. Ocobble CBONCTBA KOJIOWAHBIX PACTBOPOB, 00YC/IOB/IEHHbIE
MHUKDPOT€TepOreHHOCTbIO CUCTEMBI.

Crioco6w1 ontyuenust [IC. Y cnoBusi, HeoOX0AUMBIe Z1Jisl TIOTy4YeHUsT KOJUIOUIHBIX paCTBOPOB
METO/IOM XUMHUUeCKOW KOHZeHCallii. MeTo/ibl OUMCTKH KOJIJIOUJHBIX pacTBOpoB. Obpasosanue [JC
B TIpHpo/ie (BbIBeTPHUBaHUe FOPHBIX MOPO/], 00pa30BaHKe WIKNCTBIX OT/I0XKEHHH, TOUBO0Opa3oBaHMe
Y 5p03Usi IOUBBI, KDYTOBOPOT BO/IbI B TIPUPO/IE).

OO0pa3oBaHue IBOMHOTO 3/IEKTPUUECKOTO CJIOSI Ha TIOBEPXHOCTH TBepIoi (a3nl. KauecTBeHHBIE
nipegcrasyienusi o crpoenuu I9C. Mogemu [19C mo I'enbmronsuy, I'yu-Uenveny u IlTepHy.
TepmoauHamuueckuit (¢p°) v 3/1eKTpoKMHeTHUeCcKUM (() moteHiasbl. CTpoeHre MULIEIIT
o(oOHBIX 3071€H.

@DakTOopkl, BAUSIOIIUE Ha BeJIMUMHY ¢° U { - ToTeH[ManoB U Tomuny J3C (Temmneparypa,
pa3baB/ieHre ¥ KOHIIeHTPUPOBAHUe, 37IEKTPOIUTHI). BiusHue nHauddepeHTHIX U

HenH 1 (epeHTHBIX 3/1IeKTPOUTOB Ha cTpoeHue [1OC U majieHue MOTeHIINa/IOoB.

3akoHOMepHOCTU MOHHOTO 06MeHa Mexay JJDC u pactBopoMm. Crielivduueckast afacopobiius,
JIMOTPOTIHBIE Psifibl NIOHOB. 3HaUeHWe NOHHOTO 0bMeHa /i1t (DyHKIIMOHUPOBAHUS U PEryTUPOBaHUS
arpOXUMHUeCKUX CBOMCTB MOUB.

ONeKTPOKHWHEeTUUeCKUe sIB/IeHUs], UX TIPAaKTUUeCKoe UCTIO0Ib30BaHUe.

[ToHsiTe 0 celMMEHTALIMOHHOM U arperaTuBHOM ycTonuuBoCTH JIC. @aKkTOphl, BAUSIOLIME Ha
ceIMMEHTAl[MOHHYI0 U arperaTUBHYH0 YCTOMUMBOCTb.

OcHoebl meopuu [JJ/IDO (kauecmeeHHble npeocmasneHust). Conocmas/neHue sHepauu
MONEKYASAPHO20 NPUMSANCEHUS. U SHep2UU 3/1eKmpocmamuyecko20 OmmankueaHus ouppy3sHbix
cnoeg npomugouHos /I3C.

Koarynsiust mioho6HbIX 3071l 1ekTponutamu. [Topor koarynsuuyu. [IpaBusio 3Haka 3apsija,
BaJ/IEHTHOCTH (BeJIMYMHBI 3apsi/ia) U pasMepoB KOoary/IMpyroLiero HoHa.

IToHsimue 0 KOHYeHMpAayUoHHOU U HeliImpaau3ayuoHHOU Koazyasiyuu.

3aBUCUMOCTh CKOPOCTH KOaryJ/Isil[iM OT KOHIIEHTPALIMHU 3/IeKTPO/IuTa. Me/jieHHas ¥ ObICcTpast



KoaryJsisitusi. 30Hbl ycmotiuugocmu u Koazyasyuu npu 88e0eHuUU 3/1eKmpoaumd, 8bi3bl8arolje2o
nepesapsoKy uacmuy 30/s.

[MTenTH3arus Kak nporiecc oOpaTHbIN Koaryasiiyu. DIoKyIaius noau3aeKTpoTaMu. Posib
Koarysisiuu U dutokyssin [1C B porjeccax moyBooOpa3oBaHusi, peryMpoBaHust
arpoTeXHUUeCKUX CBOWCTB MOYB U OUUCTKHU BOJbI OT 3arpsi3HEHUMN.

JInouibHbIe AUCTIEpCHBIE CHCTEMBI. MuIie/iioobpa3oBaHue B pacTBOpax Ko/UTouAHbIX [TAB.
KKM. Ctpoenue mutiesnn KouiougHbix [TAB B 1osisspHOM M HENOJISIpHOW JUCTIEPCUOHHOW Ccpe/e.
Cosntobunu3anysi, ee MpakTHUUeckoe 3HayeHue. Posib TiporieccoB comoOMIM3aliu B KUBBIX
OpraHusmax.

Omynbcun. Ob6pa3oBaHue, cTabuiu3alus, paspyieHre. ObpaieHue (a3 B IMyIbCHSIX.
[IpuMeHeHre SMyIbCHIA.

ITens1. O6pa3zoBaHue, cTabumu3alys, paspyiieHue. [IppuMeHeHue TeH.

Aspozom. Obpa3oBanme U pa3pyieHve. [IpakTuueckoe 3HaueHHe a3po30Jiel.

TemaV

[IpeameT HayKu O BBICOKOMOJIEKYJIIPHBIX COeJMHeHUsIX. MeCTo HayKu O MoJiMMepax B Py APYyTrUx
XUMUYECKUX AUCLUIIIMH. OCHOBHBIE MOHSTHUS U onpeiesieHus1. [IpuHIUIBI KnaccuduKauu
Mo/iiMepoB. BakHell1lMe Kacchl ¥ MpeiCTaBUTeTN MPUPOAHBIX U CHHTETUUECKUX TOJTMMEPOB.
XapakTepuCTHUKU U30JIMPOBAHHBIX MaKpOMOJIeKy/1. [lepBruuHas xumuueckasi CTPyKTypa.
Crepeoxrmus MakpomoJieKy/1. CpefHsis AJIMHA Lenu (Cp. CTeleHb MoMMepU3aLyy, Cp.
MOJIeKY/ISIPHbIE MacChl, MOJIEKY/IIPHO-MacCOBbIe pacripe/iesieHusi, Criocobbl oripeeneruss MM u
MMP). Kondbopmaryu Makpomosieky/a. ['mOKOCTb MakpoMosieKy1. MogesibHble pe/iCTaB/IeHUs.
KondbopmariioHHast craTucTika. KosmuecTBeHHbIe XapakTepUCTUKY TUOKOCTH. [ToHsITHE O
cTaTucThuyeckoM cermeHTe. CBsi3b THOKOCTH C XUMUYECKUM CTPOEHHEM IIernei.

PacTBopbl momMepoB. OcoOO6eHHOCTH pacTBOPOB nouMepoB. KoHbopMariuy MaKpoMOJIeKy/I B
pactBope. CrerneHb HabyxaHusi KiyOka. KoHIIeHTpal[MOHHBIE PeXKUMbI PaCTBOPOB.

da30Bble paBHOBECHSI B paCcTBOpax MoyiiMepoB [TonmrmepHblie Tena. ArperatHblie U ¢a30Bbie
cocTosiHUS onuMepoB. HagMoneKky isipHasi CTpyKTypa aMOpP(HBIX M KPUCTA/UTMYECKUX TTOTMMEePOB.
OpueHTUPOBaHHOEe COCTOSIHUE aMOP(MHBIX U KPUCTA/TTUUECKUX TTOJIMMepPOB. PusnuecKre
COCTOSTHUSI aMOP(HBIX MOIUMepOoB. TepMoMexaHUUeCKUid MeTo/| UcciieZioBaHus. TepMoAMHaMUKa
CTeK/1000pa3HOro U BbICOKO3/IaCTUUECKOT'0 COCTOSIHUS. Bsi3Ko-TeKyuee COCTOsIHUe T0/IUMEPOB.
[Mnactudukams nonuMmepoB. PenakcaliioHHbIe siBJieHUs B [lehOpMaliiOHHOM TIOBe/IeHUN
MO/IMMepOoB. BeIHYX/IeHHas1 3/1aCTUYHOCTD

TemaVl

CuHre3 nosimMepoB. PajykanbHas mommepusanus U cononiMepusanys. CBoO0AHO-pajuKaIbHast
No/IMMepH3aLysl. JleMeHTapHble cTaguu npouecca. CK/I0HHOCTh MOHOMEPOB K pafiuKalbHON
nosiuMepusatyy. CBsi3b MeX/ly aKTUBHOCTBIO MOHOMEPOB U UX PaJUKasoB B

nosimMepu3aivu. Criocobbl MHULMMPOBAHKS paZiMKa/lbHOW TIO/IMMepU3alivy (BelljeCTBeHHOe
VHUL[UMPOBaHKe; (OTOMHUL[MMPOBaHKE U T.J.). BelljecTBeHHbIe HHULMATOPHI; BBIOOP MHUITMATOPA
MIPUMEHUTENBHO K yC/I0BUAM nosmmepur3anyi. Kunetrika nonviMepusanuu. OCHOBHBIE [JOMYLIeHNs,
JIeXKallye B OCHOBE BbIBO/IA YPaBHEHWH CKOPOCTH MOMMepy3alii. BeIBo/, ypaBHeHUsI CKOPOCTH
pa/iIMKaJbHOU MO/IMMepHU3aLiyu /JIs1 Ma/bIX CTerneHel rpesparileHus. [lonmmepu3sanys npu
ryO0oKuX cTerneHsix rpeBpaitieHus. «I'emb»-3¢dexT.

Cunre3 nommmepoB. MIOHHAast U MOHHO-KOOPAWHALMOHHAas rmosimMepusanus. MloHHas
MoIMMepur3aliys, ee BU/bl B 3aBUCUMOCTH OT IPUPOJbI MOHOMEpPA Y TUIla [IPUMEHSIeMOr0
KaTtanm3atopa. KatroHHast nomvMmepusauusi. KatanusaTtopel U cokatanmnsaTopel. Cxema Tipoliecca
KaTHOHHOW TIo/TMMepH3anivy (Ha IpUMepe CHHTe3a Nonn300yTrieHa). KuHeTHka mpotiecca.
AHWOHHas NoMMepu3aLus, IpUMeHsieMble B peakL[My KaTtaau3aTopbl. OCHOBHbIE CTaZuU U



KUHeTHKa Tiporecca. [Tondarue o “xuBbix Lensix”. CUHTe3 CTepeoperyJsipHbIX MMOJMMepOB.
Crepeopery/isipHble U30- U CUHMOTaKTUUeCKUe NoauMepsl. [IpuHLUIIbI CUHTe3a
CTepeopery/sipHbIX ronMepoB. Ctepeocrierududeckue 3hdeKkThl B paJUKaTbHON Y MOHHOM
ro/iMMepr3ali. AHMOHHO-KOOPAUHALIMOHHAS M0/IMMepHr3aLys Ha KaTanu3atopax Lurnepa-Hartra.

[MonukoHgeHcalysl. Peakijusi oJMKOH/IeHCAL[UH, ee OCHOBHbIe 0COOEHHOCTH, OT/IMUME OT peakLu
nomMepu3ariui. CTpoeHre MOHOMEPOB, CITIOCOOHBIX BCTYTIaTh B PEAKLHI0 MOJTMKOH/IeHCAL|H.
@yHKILMOHA/LHOCTh MOHOMEPOB U MX CIIOCOOHOCTb 00pa30BbIBATh JIMHENHbIE U ceTYaThble
noniumMepsl. IIprMepsl. KuHeTHKa No/IMKOHeHcalyd. PaBHOBeCHas U HepaBHOBeCHas!
TIOJIMKOH/IeHCaLysl, TOMO- Y reTepoIo/MKoHAecauus. [Ipumepsl.

Kpumepuu oyeHku :

- «3aYmeHo» B8bicmasasiemcs cmyoeHmy, ecau cmyoeHm 0asja NO/HbIL, pazeepHymblli omeem Ha
meopemuuecKuli 80npoc, NPoOeMOHCMPUPOBA 3HaHUe (PYHKYUOHAbHBIX 803MOMCHOCMell,
MepMUHO/102UU, OCHOBHBIX 3/1eMEHMO8, yMeHUe NPUMeHsimb meopemuueckue 3HaHus npu
8bINO/IHEHUU NPAKMUYeCKUXx 3a0aHull;

- «He 3a4meHo» B8biCmasasiemcs cmyoeHmy, ec/iu omeem HA meopemuyeckull 60npoc
cgudemenbcmayem o0 HeNOHUMAHUU U KpaliHe HeNno/aHOM 3HAHUU OCHOBHbIX NOHAMULU U
Mmemodos. ObHapycugaemcss omcymcmeue Ha8blKo8 NPUMEHeHUs1 meopemuyecKux 3HaHuil npu
8bINONHEHUU NPAKMUYEeCKUX 3a0aHull.

Z/Zfﬂzwﬁg,

CocraButenp

B.B. UepHoBa



MWHOBPHA YK POCCHUN
®I'BOY BO «BAIIKNPCKUN FOCYI[APCTBEHHBIPI YHUBEPCUTET»
XUMUNYECKHNI ®AKYJIBTET
KA®ENPA BEICOKOMOJIEKYJIAPHBIX COE,HI/IHEHI/Iﬁ n OBH_[EI‘/JI XUMUYECKOU
TEXHOJIOTUN
ITnan odopm/ieHust 1abopaTopHOii paboThI
1o AucHuIUIHe du3nyecKas U KOJ/UIOMJHAsA XUMUS

Ha3panwue naboparopHoi paboTsr (JIP)

Llesin ipoBeieHMst 1abOpaTOPHOM pabOTHI

OnucaHye Xo/ia IPOBeieHHsT paboThI

OO6paboTKa 3KCriepuMeHTabHbIX JaHHBIX

[MTocTpoeHue He0OX0UMBIX rpaUKOB (TTPU yCJIOBUM UX HEOOXOJUMOCTH)
BriBOIBI.

Kpumepuu oyeHku:

- «3auem» ebicmaensemcs cmydeHmy, ecau cmydeHm ochopmua JIP 8 nonHoM coomeemcmauu ¢
npeodcmaeneHHbIM NAAHOM, No/yYeHbl NPasUIbHble IKCnepuMeHMmMasabHble OaHHble, 8bIB0O0bI
000CHO8AHDL;

- «He 3aumeHo» 8bicmagasiemcs cmyodeHmy, ecau ogpopmaeHue JIP He 8 coomeemcmeuu ¢
npeodcmaeneHHbIM NAAHOM, NO/yUeHbl SKCnepuMeHMaabHble OaHHble C 3HaUUMeAbHbIMU OWUbKamu,
Nnpu HANUCAaHUU 8bI80008 OONYWeHbl 3HaUUMe/bHble OWUbOKU, OOGHapyxicusaemcs omcymcmeue
HABbIKOB NPUMEHeHUs meopemuuecKux 3HaHull Npu 8bINOAHEeHUU NPAKMUYecKux 3a0aHutl.

Z/Z%ﬂzwﬁz,

CocrtaButens

B.B. UepHoBa

MUWHOBPHAYKUN POCCUU
®I'BOY BO «BAIIKNPCKNM I'OCYIAPCTBEHHBIN YHUBEPCUTET»
XUMUUYECKUI ®AKYJIBTET
KA®EJIPA BRICOKOMOJIEKYJISPHBIX COEAVHEHNI 1 OBIIEN XUMNUYECKOM
TEXHOJIOT'MA
Bomnpocel K 3auety
1o AucLuiiiHe dusndeckass U KOJIJIOU/JHAsA XUMHSA

OCHOBHBIe IOHATHS U OTpe/ieJieHHs] TepMOJAUHAMUKN: TepMOJAUHAMUUeCcKast CUCTeMa, IapaMeTpbl
COCTOSIHMSI M TIPOliecca, BHYTPEHHsISI SHEePTHsI, YHTAJIbITHSA, TeTlyioTa U pabota. IHTeHCHBHLIE U
5KCTEHCHBHBIE CBOMCTBA.

dopMYIMPOBKYA U MaTeMaTUUeCKOe BhIpa>keHHe TIepBOro Havajla TepMoIMHaMUKU. Paboma
pacwupeHust uoed/gAbHO20 2a3a 8 pa3AUUHbIX NPOYECccax: U30XOPHOM, U3006APHOM, U30MepMUUeCcKoM
u aduabamuyeckom.

Tepmoxumust. 3akoH ['ecca u ero ciienctBust. CTaHJapTHBIE TEMIOThl 00pa30BaHUS U CTOPaHMUS.
Pacuert TerioBbIX 3((eKTOB XMMUUECKHX peaKIyii 110 TeTjioTaM 00pa30BaHUs U CTOPAHUS.
TernsoBo# 3¢hdeKT XUMHUUECKHUX PeaKIui TIPY TIOCTOSIHHOM ZIaB/IEHUU U TIOCTOSTHHOM 00beMe, CBSI3b
MeXJy HHUMU.

3asucumocmb mensoeo2o0 3hhekma peakyuu om memnepamypbil.

3HaueHue MepBOro 3aKOHa TePMOJMHAMUKHU [1Jis1 U3yUeHUsl MPOLIeCCOB B )KUBBIX CHCTeMax.
@dopMy/TIMPOBKY U MaTeMaTHUYeCKOe BhIpayKeHHe BTOPOTr0 Hauasia TepMOJMHAMUKH. YueHue 00



SHTpONUU. PU3NYECKUI CMBIC/T SHTPONUU. Bblunic/ieHre n3MeHeHUs SHTPOIMHU B PAa3/IMUHbIX
($13MKO-XUMUUECKHX MpoLieccax.

TpeTuii 3akoH TepMoArHaMUKH (TiocTyaT [1nanka). @opmyna bosbiMana. CtatucTrueckuit
XapakTep BTOPOTr0 3aKOHA TePMOJVUHAMUKHU.

V306apHO-U30TEPMUYECKHI U N30XOPHO-U30TePMUUECKUI TIOTeHIMal. XapaKTepUuCTHIecKue
GyHKIMIH.

YpaBnenue I'n66ca-I"esibmMrosibiia. Bo3Mo)XHOCTB, HampaB/ieHKe U TIpeZiesT IPOTeKaHUsI
CaMOTIPOM3BOJILHOTO MpoLiecca.

YcnoBusi TepMOIMHAMUYECKOTO0 paBHOBECHS. 3aKOH JIeMCTBUSI MaCC U KOHCTaHTa PaBHOBECHS.
H3omepma, uzoxopa u uzobapa xumuueckoli peaxkyuu. ITpuripr Jle-I11aTesse.

OO0111ast XxapaKTepUCTHKA PaCTBOPOB (OCHOBHbBIE TIOHATHSI, CTIOCOOBI BEIPAKEHUST KOHI[EHTPALIUH).
TepmoarHamMuKa MpoLeccoB pacTBOpenust. MeanbHble pacTBOPSI.

KonnuratvBHbIe CBOMCTBa pacTBOPOB. 3aKOH Payis, ero ciefctBusi. Kpruockorus v 30yIMOCKOTIHS.
OcmoTrueckoe JjaBneHue, ypaBHeHre BanT-T'odda.

PeanbHble pacmeopbl. TloHssmue akmugHocmu u ko3chgpuyueHma akmueHocmul.

PacTBopbI 371eKTpo/MTOB. CHiibHBIE U c/1abble 371eKTpoUThl. OCHOBHBIE TIOIOXKEHUST TEOPUH
3/IeKTPOJIMTUUECKOM Aucconmanii Appenryca. KoHcTaHTa U cTerneHb JUCCOLMaLiy,
M30TOHUYECKUH KO3 duireHT. Y paBHeHue pa3dapieHus OcTBabaa.

OcHoBHble Nono}ceHUs1 meopuu CUlbHbIX 31ekmpoaumos /Jebasi-Xwokkens. [Tousimue 06 uoHHOU
cusie pacmeopos. 3asucumMocmb pacmeopuMocmu aMUHOKUcA0m u 6e1Koe om UOHHOU CU/bl
pacmeopa. Ilonusnekmpoaumsl.

Dnekmpoaumbl Kak NPOBOOHUKU 8MOp020 podd. YO0enbHas U MOASPHAS 31eKmPOonpo8oOHOCMLU.
IIpedenbHasi MoAsIpHAs 21eKMPONpo8oOHOCMb. 3AKOH He3a8UCUMO20 08UMCeHUSs UOHO8 (be3
8b180008). [IpakmuuecKoe UCNo/b308aHUe U3MepeHULll 31eKmponpo8ooOHOCMU.

[MpuuriHa ¥ MexaHU3M BO3HHWKHOBEHUSI 3/IEKTPO/IHBIX TIOTEHI[HAIOB U ABOMHOTO 3/IEKTPUUECKOT0
CJ/1051 Ha TPpaHuLie MeTaI-pacTBop. [ToHsATHe 0 CTaHAapTHOM 3/1eKTPO/IHOM MOTeHI1ane u
snekTpoaBrKyiei cuse (3C). CtaHgapTHBIM BOJOPOJHBIN 3/IEKTPO/.

YpaBHenue HepHcra A1t 37eKTpoAHOro norenuuana v 3/1C ransBaHuuecKrx 3y1emMeHToB. [IpaBusia
3aIMCy 3JIeKTPOJIOB U 3/IEKTPOXUMUUECKHUX Lieleu.

Knaccudukaipsi oOpaTUMBbIX 3/1eKTPOI0B. [IpriMephl 3/1eKTPO/IOB ITEPBOTO M BTOPOTO PO/Ja.
OKUC/IUTE/TbHO-BOCCTaHOBUTE/TbHBIE (PEIOKC) 3/1eKTPOibl. IoHOOOMeHHbIe (Ce/leKTUBHBIE)
anekTpoAbl. Knaccudukaiiys 3/1eKTpOXUMHUUECKUX Lierei.

TepMOOUHAMUKA 2a/1b8BAHUHECKO20 3/1eMeHmd.

OcHOBHbIE MOHATHUSI XUMUUYECKOW KUHETUKU: CKOPOCTb Y KOHCTaHTa CKOPOCTH, MOPSIOK 1
MOJIEKY/ISIPHOCTb peakiuii. BiusiHie pa3muuHbiX (aKTOPOB Ha CKOPOCTh XMMUUECKOM peaklvu.
3aKoH fieiicTByrOIIMX Macc ['ybbepTa-Baare.

Krnaccudukaiiysi mpocThix peakiiyii TT0 MOIEKY/ISIPHOCTH U TIOPSJKY PeakKLvi.

KuHeTnyeckue ypaBHeHUs peakLiMii HYJIeBOTO, IEPBOr0, BTOPOT'O M TPETHLET0 MOPSsiiKa, UX
VHTerpupoBaHue. Bpems rosynpeBpaiiieHys. OTIUuUTe/IbHbIe KUHeTUYeCKre TIPU3HAKU peaklyi
Pa3MUUHBIX MOPSAKOB.

Memoob! onpedeneHust nopsioka peakyuti: Memoo no0CMaHo8Ku; memoo uzoasyuu (u3bbimka) u
paeHblx KoHyeHmpayuti. I'paguueckue mMemoosbil.

IToHsimue 0 c10X4CHBIX pedkyusix: 0bpamumble, napanienbHble, Noc1e008amesbHble, YenHble,
¢omoxumuueckue. Jlumumupyrowjue cmaouu CAOHCHbIX peakyutl.

3aBUCUMOCThL CKOPOCTHU pPeakiuu oT TemriepaTyphl. [IpaBuio Banut-I'odda u ypaBHeHre
AppeHnuyca. DHeprus akTiBauuu. Onpe/iesieHre SHEPIUU aKTUBALIMU 110 SKCTIepUMeHTa/IbHbIM
JTaHHBIM.

Buel katanu3za. OO1ye CBOMCTBA KaTanu3aTopoB. [IpecTaBieHus: 0 MeXaHHU3Me JeHCTBUS
KaTa/M3aTopoB. BinsiHMe KaTanu3aTopoB Ha SHepruto akTuBauu. OcobeHHOCTH
(hepMeHTaTUBHOI'O KaTa/iu3a.

OcobeHHOCTH KOJIJIOU/IHOTO COCTOSIHUSI BEI|eCTBa.

[TpUurHbBI BO3HUKHOBEHHs1 CBOOO/[HOM M30BITOYHOM SHEPTYU Ha IMMOBEPXHOCTU I'PaHMLIbI paszesia



¢a3. [ToBepxXHOCTHOE HaTsDKeHUe, SHepreTuUeckKasl ¥ CUIoBasi TPaKTOBKU. DKCIlepUMeTa/lbHOe
ornpe/eneHre MNOBePXHOCTHOIO HATsHKeHUS.

CB#I3b NMOBEPXHOCTHOTO HATSPKEHUS C SHEPTHEH Me)KMOJIEKY/ISIPHBIX B3aUMO/IEHCTBUI B 00heMe
KOHZIEeHCHPOBaHHOM ¢a3bl. ByvsiHYe TemMriepaTyphl U PACTBOPEHHBIX BeL|eCTB Ha MOBEPXHOCTHOE
HaTspKeHue uucTtou xugkoctu. [Tonsitue o [TAB, TTHB u ITMB.

Oco6eHHOCTH TpaHMIIBI Pa3zie/ia KOHIeHCHPOBaHHBIX (a3. MexxdasHoe HaTspkeHue. [TpaBuiio
AHTOHOBA.

[ToHsiTHe 0 CMauMBaHUM TBEP/BIX TeJl XKUJKOCThI0. KpaeBol yros Kak XapakTepruCTHKa
cMauuBaHus, ypaBHeHue FOHra. M36uparenbHoe cMauvBanue. ['vapoduibHbie ¥ ruipodoOHbIe
MOBEPXHOCTU. BiMsiHMe XMMUUeCKOro coCTaBa MouB HaMXCMauMBaeMOCTb BOJOM.

KanuanspHoe daeneHue, 3akoH Jlanaaca. KanuaisipHoe nooHsimue yzcuokocmu, popmyna XKropeHa.
3axkoH TomcoHa (Keab8uHa) Kak OCHOBA ONUCAHUSI CAMONPOU3B0/bHbIX NPOYECCOo8
u3omepmuueckoll nepe2oHKU, CObuUpamebHOU peKpucmanu3ayuu, KanuaasipHotl KOHOeHcayuu.
Posb kanuansipHbix sie1eHUll 8 NOYBEHHbIX CUCMEMAX.

3aBMCUMOCTh TTIOBEPXHOCTHOTO HaTsDKEHUs1 OT KOHLIEHTpaLMy BOJHbIX pacTBOpoB [TAB. YpaBHeHue
[TummkoBckoro. IToBepxHOCTHast akTUBHOCTG. [IpaBusio Tpay0e-/Irok/i0. 3aBUCUMOCTb CTPOEHHS
azncopbrmonHeix cinoeB [TAB ot koHueHTparyu ITAB B pactBope.

Azcop61iMst Kak CaMOTIPOM3BOJIbHOE KOHIIEHTPUPOBaHHe Ha TIOBePXHOCTH pa3zena (a3
KOMITOHEHTOB, TTOHWKAOII[UX TOBEPXHOCTHOE HaTsDKeHHe. Pa3MepHOCTh aficopOuyu. Busibl
azicopbumu. TIpaBusio ypaBHUBaHMS MOJISPHOCTH PebuHzepa.

OMnUpuuecKoe ypaBHeHUe azficopormy PpeitHmixa. OCHOBHBIE TIOJIOXKEHUST TEOPUN
MOHOMOJIEKY/ISIPHOM afcop61un JleHrmiopa. OrpeziesieHre MOCTOSIHHBIX B YpaBHeHUSIX PpeliH/xa 1
JleHrmropa U3 3KCTiepUMeHTa/IbHbIX JaHHbIX.

dyHameHTabHOE ypaBHeHHe afcopbiun ['nb6ca. 3aBUCMMOCTb CTPOEHHs aficOPOIIMOHHOTO CJIOST
ot KoHueHTparuu [TAB. Pacuem uzomepmbi adcopbyuu ITAB no uzomepme noeepxHoCmHo20
HAMSANCEHUS.

BrusiHue agicopOumonHbix cyioeB [TAB Ha cMaumBanue. ['uapodunmsaius v rugpodobu3sarus
noBepxHocTel. KosmnonaHo-xuMuueckre ocHOBBI (uiotaii. SddekT acopOIMOHHOTO
TIOHMKEeHHs1 IPOYHOCTH — 3 ekt PebuHzepa.

AzcopO1vsi NIOHOB 3/IEKTPOJIUTOB Ha TMOBEPXHOCTHU Pa3/iesia TBep/ioe Te0-pacTBOp Kak O/JjHa 13
NpUYMH 00pa30BaHus JBOMHOTO 3/IEKTPUUECKOTO C/10s1. loHoOOMeHHbIe cMOJibl. VIoHHBIN 0OMEH B
1oYBax.

JvcriepcHOCTb U reTepOreHHOCTh KaK OCHOBHBIE TIPU3HAKU AucriepcHbix cucteM ([C).
Knaccudukarys AucrnepcHbIX CUCTeM TI0 CTeNeHU JUCIIePCHOCTU, TeTepOreHHOCTH, 110 TUITY
B3aUMO/IeNCTBUS MKy AUCTIepCHOU (Da30ii U AUCTIEPCUOHHOM Cpefiol, 0 TUIY B3aUMOZEeUCTBUS
MEXX/y YaCTHIIaMU AucriepcHoi ¢asbl. Ocobble CBONCTBA KOJIOWAHBIX PACTBOPOB, 00YC/IOB/IEHHbIE
MUKDPOT€TepOreHHOCTbI CUCTEMBI.

Crioco6sr ostyuenusi JIC. Y cioBusi, Heo6X0[uMbIe JJIs TTOJTyYeHHsT KOJUTOMIHBIX PACTBOPOB
METO/IOM XUMHUUeCKOW KOH/eHCallii. MeTo/ibl OUMCTKU KOJIJIOUJHBIX pacTBOpoB. Obpasosanue [C
B TIpUpo/ie (BbIBeTPHUBaHUe FOPHBIX MOPO/], 00pa30BaHKe WIKUCTBIX OT/I0XKEHHH, TOUBO0Opa3oBaHMe
Y 5p03Usi IOUBBI, KDYTOBOPOT BOZbI B TIPUPO/E).

OO0pa3oBaHue BOMHOTO 3/IEKTPUUECKOTO CJIOSI Ha TIOBEPXHOCTH TBepoM (a3nl. KauecTBeHHBIE
nipegcrasienus o crpoenuu 0C. Mogenu [I9C mo I'ensmrosbuy, I'yu-Uenveny u IlITephy.
TepmoauHamuueckuit (¢p°) v 3/eKTpoKrHeTHUeCcKU (() moteHasnbl. CTpoeHre MULIE/IT
mo(oOHBIX 3071€H.

@DakTOopkl, BAUSIOLIUE HAa BeJIMUMHY ¢° U { - ToTeH{ManoB 1 ToamuHy J3C (Temmneparypa,
pa3baB/ieHre ¥ KOHIIEHTPUPOBAHUe, 37IEKTPOIUTHI). Biusuue nHauddepeHTHBIX U

HenH 1 PepeHTHBIX 3/1eKTPOUTOB Ha cTpoeHue [1OC U najieHue MOTeHIIUa/IOB.

3akoHOMepHOCTH HOHHOTO 0OMeHa Mexxy J19C u pactBopoMm. Crieruduueckas afcopoius,
JIMOTPOTIHBIE Psifibl MIOHOB. 3HauUeHWe NOHHOTO obMeHa /i1t QYHKIIMOHUPOBAHKS U PeTy/IMPOBaHMUS
arpOXUMHUECKUX CBOUCTB MOUB.

ONeKTPOKHMHEeTUYEeCKHe SIBJIeHUs], UX TIPAKTUUYeCKOe UCITI0/Ib30BaHue.



[TonaTre o ceUMeHTALIMOHHOW U arperaTiBHOM ycTonuuBocTH [JC. PaKkTopel, BAUSIOLIME Ha
ce/IMMEHTAL[MOHHYI0 U arperaTUBHYH0 YCTOMUMBOCTb.

OcHosbl meopuu JIJIDO (kauecmgeHHble npedcmaesneHust). ConocmasneHue 3Hepauu
MONEKYASIPHO20 NPUMSANCEHUS. U SHep2UU 3/1eKmpocmamuuecko20 OmmankueaHus ouppy3Hbix
cnoeg npomugouHos /I9C.

Koarynsitust muoho6HBIX 3071l 1ekTponutamu. [Topor koarynsuuyu. [IpaBusio 3Haka 3apsija,
Ba/IEHTHOCTH (BeJIMYMHBI 3apsi/ia) U pa3MepoB KOoary/IMpyroLero MoHa.

IToHsimue o KOHYeHMpPAayUoHHOU U HeliIMpanu3ayuoHHOU Koazyasiyuu.

3aBUCUMOCTh CKOPOCTH KOAryJIsiLiii OT KOHLIEHTPAL[UH /1eKTposiuTa. MeeHHast U ObicTpast
Koarysisitusi. 30Hbl yCmoliuugocmu u Koazyasiyuu npu 88e0eHuUU 3/1eKmpoaumd, 8bi3bl8arouje2o
nepe3apsioKy uacmuy 30/s.

[MenrTr3anus Kak mporiecc oOpaTHbIN Koaryasiuyy. DaoKyisus moam3aeKTpoaTaMu. Posb
Koaryssiuuu 1 guokysisiipm JIC B mporjeccax moyBooOpa3oBaHusl, PeryIMpOBaHuUs
arpoTexHUUeCKWX CBOMCTB MOUB U OUMCTKH BOZbI OT 3arpsi3HEHU.

JInoduibHbIe AKCIIepCHBIe cUcTeMbl. Mulienioobpa3oBaHue B pacTBopax KosutouHbix [TAB.
KKM. Ctpoenue mulies KouiougHbix [TAB B 1o/isipHOM M HENoJISIpHOM TUCTIepCUOHHON cpe/ie.
Comnrobuin3sanysi, ee paKTUYeCKOe 3HaueHue. Posib mporjeccoB comoOuIrM3auy B >KUBBIX
OpraHu3Max.

Omynbcuu. Ob6pa3oBaHue, cTabumm3arus, pa3pyiieHre. ObparieHne ¢a3 B IMYIbCHUSIX.
[TpumeHeHHe SMYJIbCHIA.

[Tennl. Obpa3oBanue, cTabuM3anys, pa3pyiieHue. [IpumMeHeHue meH.

Aspo3om. ObpasoBaHye U pa3pyliieHye. [TpakTiueckoe 3HaUeHH|e a3po30J1ei.

[IpesgMeT HayKH O BBICOKOMOJIEKYJISIPHBIX COeJMHeHNsX. MecTo HayKy O Mo/MMepax B psifly APYTHX
XUMHUUECKUX AUCLUIIIUH. OCHOBHbIE TIOHATHS U orpefeneHus. [IpuHIUNbI KacCUpUKaLuu
1o/IMMepoB. BakHel1ve K1acchl M Mpe/iCTaBUTeIN PUPOAHBIX U CHHTETUUECKHUX MOJIMMEpOB.
XapakTepuCTHMKU U30JIMPOBaHHBIX MaKpOMOeKys1. [lepBruHas xuMuueckast CTpyKTypa.
Crepeoxumust MakpomoJieKys1. CpeiHss [/IMHA Lienu (Cp. CTereHb NoJMMepr3aLiii, Cp.
MOJIEKYJISIPHBIE MacChl, MOJIEKY/IIPHO-MaCCOBbIe pacripe/iesieHusi, CriocoObl ornpeenieHrss MM u
MMP). Kondopmariun Makpomosiekys. 'mOKocTe MakpoMoJieKyn. Mo/ie/ibHble Tpe/iCTaBIeHMsI.
KondopmarmonHas cratuctika. KosmmuecTBeHHbIe XapaKTepUCTUKK TMOKoCTU. [ToHsITHE 0
CTaTUCTHUECKOM cerMeHTe. CBsi3b THOKOCTH C XUMUUYECKUM CTPOEHHEM LieTiel.

PacTtBopb! nommMepoB. OcoOeHHOCTH paCcTBOPOB MoMMepoB. KoHdopmaryy MakpoMOoJIeKy/T B
pactBope. CrernieHb HaOyxaHus KiyOKa. KoHI|eHTpal[IOHHbIE PeXXKUMBbI PACTBOPOB.

da30Bble paBHOBECHSI B pacTBOpax IoyiiMepoB [TonmrmepHble Tena. ArperatHbie U ¢a3oBbie
cocTosiHUs onMepoB. HagimonekynsipHasi CTpyKTypa aMOp(HbBIX ¥ KPUCTaIJIMUeCKUX MOJTMMepOB.
OpureHTHMPOBaHHOE COCTOsIHKE aMOP(HBIX U KPUCTA/VIMYeCKUX MoIMMepoB. Pusnueckue
COCTOsIHUSI aMOP(HBIX MoMMepoB. TepMoMexaHUUeCKUM MeTo/| UcciejoBaHus. TepMoiMHaMUKa
CTeK/I000pa3HOT0 U BHICOKO3/IACTUUECKOTO COCTOSIHUS. BsI3K0O-TeKyuee COCTOSTHUE TT0JTUMEPOB.
[Tnactudukariys nosmumepoB. PeakcaljioHHbIe siB/ieHUs B le)OpMallMOHHOM T0Be/IeHUU
Mo/IMMepoB. BeIHYK/IeHHast 5/1aCTUYHOCTD

CuHTe3 nosimMepoB. PaaykanbHasi mosimmMepu3anus U conoumepu3anys. CBoO0AHO-pajuKabHast
nosiiMepu3anusi. JjieMeHTapHble cTaguu npotiecca. CKJIOHHOCTE MOHOMEDOB K Pa/IuKa/lbHOU
nosiuMepu3satyu. CBsi3b MeX/ly aKTUBHOCTbIO MOHOMEPOB U UX paZMKasoB B NOJIMMepU3aLiH.
Criocobbl MHUIIMMPOBAHUS PaZIMKaIbHOMN TO/IMMepU3aliiu (BelljeCTBeHHOe MHULIMUPOBaHUE;
(bOTOMHHUIIUMPOBAHKE U T.J.). BelllecTBeHHbIE MHUI[UATOPBI; BLIOOP WHUIIMATOPA TPUMEHHUTETHEHO K
yc10BUSM nosiMepusanyy. Kunetuka nonumepusanyuyd. OCHOBHBIE IOMYILeHUs], Jie)Kallue B
OCHOBE BbIBO/|a YPaBHEHUM CKOPOCTH MOJMMepH3alvii. BB/ ypaBHeHMsI CKOPOCTH paZiMKalbHOM
TIOJTUMEPU3aLivH JIJisl MaJTbIX CTeTieHel mpeBpalieHyst. [TomiMepu3aiys ipy TIyOOKUX CTeTieHs X
nipeBpaiteHus. «I'eb»-3hheKT.

Cunre3 noyivMepoB. MloHHas U HOHHO-KOOPAVHALIMOHHASA 0/IMMepu3aLys. MloHHas
ToJIMMepur3aLius, ee BU/bl B 3aBUCUMOCTH OT I[PUPO/IbI MOHOMepa Y TUIa IPUMeHSIeMOro



Karanu3aropa. KatnoHnHasi nonvmepusauusi. Katanusatopsl v cokatanu3atopsl. Cxema mpotiecca
KaTHOHHOM TIo/IMMepH3alivy (Ha TipuMepe CHHTe3a Tommn300yTisieHa). KuHeTrka mpotiecca.
AHMOHHas MoIMMepH3al{ysi, PUMeHsieMble B peaki[iu KaTainu3aTopbl. OCHOBHBIE CTAZIUU U
KMHeTHKa Tiporecca. [ToHdaTtue o “kuBbixX Hensix”’. CUHTe3 CTepeopery sipHbIX MMOJMMEpOB.
Crepeopery/isipHbie U30- U CUHAUOTAaKTHUeCKUe MOoMMephl. [IpUHLIUIIBI CUHTe3a
CTepeoperysipHbIX nonuMepoB. Ctepeocrnieruduyeckue 3eKThl B paJUKaIbHON U MOHHOM
noJiiMepu3aliui. AHMOHHO-KOOpMHALIMOHHAs TIo/IMMepH3alivs Ha KaTanu3atopax Llursiepa-Harra.

[MTomikoHaeHcarus. Peakiysi MOIMKOHAEHCAIMH, ee OCHOBHBbIE 0COOEHHOCTH, OT/TMUHE OT PeaKIuu
noyiuMepu3ariyi. CTpoeHre MOHOMEPOB, CTIOCOOHBIX BCTYTIAaTh B PeaKIMIO MOJTMKOHeHCALIUH.
@OyYHKI[MOHA/ILHOCTh MOHOMEPOB U MIX CITOCOOHOCTb 00pa30BhIBaTh TMHEHHBIE U CETUAThIe
ronumMepsl. [Ipumepbl. KviHeTHKa NMOMMKOHeHcal[ud. PaBHOBeCHasi U HepaBHOBeCHast
TOJIMKOH/IEeHCALUs], TOMO- U FeTepornoMKoHAecauys. [Ipumepsl.

Kpumepuu oyeHnku:

- «3a4em»_ebicmasssiemcsi cmyoeHmy, eciau cmyoeHm 0d1 NoAHble, pa3éepHymble 0meembl
Ha 8ce meopemuyecKue 80NpoChl, NPOOEMOHCMPUPOBA 3HAHUe (PYHKYUOHA/bHbIX 803MOXCHOCMell,
MepMUHO/I02UU, OCHOBHBIX 3/1eMeHMO8, yMeHUe NPUMeHsimb meopemuyecKue 3HaHusl npu
8bINO/HeHUU npakmuyeckux 3adoaHutli. CmydeHm 6e3 3ampyOHeHuli omeemu Ha ece
dono/HUmMenbHble 80oNpockl. [Ipakmuueckas yacms pabombl 8bINOAHEHA NOAHOCMbIO 6e3
HemouHocmel U OWUOOK;

- «He 3ayem» 8bICMAs/sIeMcs CmyoeHmy, ecu omeem Ha meopemuyeckue 80npochl
ceudeme/nbcmeyem 0 HeNOHUMAHUU U KpaliHe HenoaHOM 3HAHUU OCHOBHbIX NOHAMUL U Memoooe.
Ob6Hapyacusaemcst omcymcemaue HagbIKo8 NPUMeHeHUs1 meopemuyeckKux 3HaHUtl npu 8bINOAHeHUU
npakmuueckux 3a0aHuil. CmydeHm He CMO2 omeemumb HU Ha OOUH OONO/HUMeE/bHbIL 80NPOC.

5. YueOHO-MeToanYecKoe U HHGOpMaI[HOHHOE o0ecreyeHHe UCIUTIIHHBI
5.1. IlepeueHb OCHOBHOM M JONO/THUTETbHON yU4e0HOH TUTEpaTyphl, HEOOX0AUMOM /IS
0CBOEHMS JUCLHMII/IUHBI

OcHoOBHas /iMTEpaTypa:

a) OCHOBHaA JIUTepaTypa:
1. Tep3usH, T. B. ®usnueckast U KO/UIOUHasE XUMHUsI [ D7IeKTPOHHBIN pecypc] : yueb. moccobue / T.
B. Tep3usiH ; Ypanbckuii defepaibHbiii YH-T UM. TiepBoro [Ipe3usenta Poccuu b. H. EnbliuHa .—
ExkarepunOypr : M31-Bo Ypanbckoro yH-Ta, 2012 .— 108 c.
JocTym K TeKCTy 3/IeKTPOHHOTO W3/IaHUSI BO3MOKEH uepe3 JJIeKTPOHHO-OUOIMOTeUHYI0 CUCTEMY
«YHUBepCUTeTCKast Oub/moTeka online» — <URL:http://biblioclub.ru/index.php?
page=book&id=239715&sr=1>.

2. banesuH, Creran AdanacbeBuu. OCHOBBI (DU3MUECKOH M KO/UIOMJHOM XUMUH : yueb. rocobue
s cryn. ouon.-xum. dak-ta / C. A. bane3un, b. B. Epodeer, H. U. ITogobaes .— M.
[TpocBeienue, 1975 .— 398 c.

3. Cemuuikos, 0. /. BBezieHre B XUMHIO TTOJTMMEPOB [ D/IeKTPOHHBIN pecypc] : yueb. mocobue / FO.
. Cemunkos, C. ®@. XXunbiios, C. [I. 3atieB .— W3g. 2-e, crep. — CII6. : Jladb, 2014 .— 224 c.
— (Yuebnuku a5 By3oB. CrierjuasibHasi murepatypa) .— JOCTyIl K TeKCTy 3/1eKTPOHHOTO W3/jaHuUst
BO3MOXXeH uepe3 JIeKTPOHHO-OMO/MOoTeuHy0 cucteMy u3zgarenbcrBa "Jlavp" .— ISBN 978-5-
8114-1325-6 .— <URL:http://e.lanbook.com/books/element.php?pl1_id=4036>.



0) Aomo/THUTE/IBbHAs JIUTepaTypa:
1. T'ensdman, M. U. KonnougHast xuimust [ DneKTpoHHBIN pecypc] : yue6Huk / M. U. T'enbdman, O.
B. KoBaneruu, B. I1. FOctpaTtoB .— W3p 6-e, ctep. — CII6. : Jlanb, 2017 .— 336 c. — (YueOHUKH
J1s1 By30B. CrieLjuanbHas iuTepaTypa) .[loCcTyn K TeKCTy 3/1eKTPOHHOTO U3/jaHKsI BO3MOXKEH uepe3
DeKTPOHHO-O0UO/IMOTeUHYI0 crcTeMy u3zarenbcTBa "Jlanp" .— ISBN 978-5-8114-0478-0 .—
<URL:<https://e.lanbook.com/book/91307#book_name>>.
2. banesuH, Crenad AdanacbeBuu. [IpakTUKyM 110 PU3MUeCKON U KOIIOUAHON XUuMuu : [1jis
Te/l.MH-TOB 10 XUM.HMOUoIoT.cItel]. — 5-e mepepab. — M. : TIpocBetrienue, 1980 .— 272c.
3. Tarep, AHHa AnekcaHapoBHa. PU3NKO-xuMus norMmepos / A. A. Tarep ; nox pen. A. A.
Ackagckoro .— 4-e u3j., nepepab. u gomn. — M. : Hayunsbiit mup, 2007 .— 576 c. — bubnuorp. B
KoHLle r71. — ISBN 978-589-176-437-8.

5.2. IlepeueHb pecypcoB HH()OPMAI[HOHHO-Te/IeKOMMYHUKAI[UOHHOM ceTH «IHTepHeT» U
NMPOrpamMMHOr0 ofecreyeHus, He00X0JUMBIX /ISl 0CBOCHHS JUCIUTIIHHBI

- Libre Office (Calc, Writer, Impress, Base ur.[.)
- Skype
- Bebunap
- [Topran snekTpoHHOrO 00yuenHusi BI'Y e.bsu.ru
- Cucrema auddepeHIIMPOBaHHOTO HTePHeT-00yueHrsi Hecadem
- Moodle.bsu.ru
- JInuHbIM KaOWHeT TIperiofiapaTesid Wiv ctygerta BI'Y http://my.bsu.ru/
- ®eniepanbHOE UHTEPHET — TECTUPOBaHUe: MPOeKThl «IHTepHeT-TpeHa)Kephl B cdepe
ripodeccroHaILHOTO 00pa3oBaHus» U «Peiepa/bHbIN HHTePHET-9K3aMeH B cepe
npoeCcCOHABLHOTO 00pa30BaHUsI».

- aBTOMAaTH3UPOBaHHasl CUCTeMa yTIpaB/ieHUst - 0a3a JaHHBIX «YHHUBEPCUTET»

- 37IEKTPOHHbBIE OUO/IMOTEeUHbIE CUCTEMBI: PYKOHT, U3/1aTe/IbCTBO «JIaHb», KOHCY/IbTaHT
CTyJeHTa
- TecToBbIl mocTyr: AmericanlnstituteofPhysics, Znaniun.com, Casc, Pefakijusi >kypHa/ioB
BMJGroup, bubmoPoccrka, 3/eKTpoHHasi KOJUTeKLWsl KHUT 1 >)KypHasioB InformaHealtcare,
Polpred, ScienceTranslationalMedicine, kosnexius xxypHasioB BMGGroup.



http://my.bsu.ru/

6.MaTEpHaﬂbHO-TEXHHqECKaH 6a3a, HQOGXOJII/IMaH AJIA 0CyIeCTB/IEHUSA 06pa30BaTEJ'le0I‘0

nponecca nmo JMChuIinHe

HaumenoBanue Bun HanmMeHoBaHre 000py/i0BaHUsl, TPOrPAaMMHOTO
CrieL{Mai3upOBaHHbIX 3aHATUM obecrieueHUst
ayauTOpui, KaOMHETOB,
nabopaTopuii
1 2 3
Xumbak Kopryc, 10 | JleKiuu 1. ayoumopusi Ne 305YuebHas mebenb, yuebHO-
azpecy: 450076, Ha2ns0Hble nocobusi, 0ocka, Myabmumeoua-
Pecny6/siika npoekmop  Mitsubishi EWZ230ST, skpaH
Bamkoproctan, r. Yda, HacmemHblil ClassicNorma 244*183
KupoBckuii  p-H, Y. 2. ayoumopusi Ne 310YuebHas mebenb, yuebHO-
3akuBanvugu, a. 32, nurep Ha21510Hble nocobus, 0ocka, My/Abmumeoud-
B, (yuebHble ayguTOpUH npoekmop  Mitsubishi EWZ230ST, skpaH
[T TIPOBeJeHUs1 3aHATHUU HacmenHbill ClassicNorma 244*183
NeKIIMOHHOTO  THWIa, AJist 3. ayoumopusi Ne 311YuebHas mebenb, yuebHO-
IPYNIOBBIX 51 Ha2ns0Hble  nocobusi, 0ockd, NpoeKMmop
WHVBUTyabHBIX Mitsubishi XD 600U, S5KpaH c
KOHCYJIbTalluki, TeKyIero anekmponpugooom  Projecta  183*240cm
KOHTPOJISt u Mattewhite
MIPOMEKYTOUHOM 4. ayoumopus Ne 405YuebHas mebenb, yuebHO-
aTTecTalum): Haz/s0Hble nocobus, 0ocka, My/abmumeoud-
1. Ayg. 405, npoekmop Mitsubishi XD3200U, 3skpaH c
2. Ayg. 310, anekmponpugodom 300*400cm SpectraClassic
3. Ayg. 311,
4. Aypn. 305
Xumpak  kopmyc, 1o | Jlaboparo | 1.Kommiekt me6emt BHP- Ne000001101041723
agpecy: 450076, | pHble 2.AxBaguctuinsitop- Ne000002101041304
Pecriybvika 3aHATHSA 3.Mocka ayauropHas [JA (32)3- Ne000002101067754
bamkoprocran, r. Yda, 4.Jocka kinaccHas/2002r/- Ne000002101063164
Kuposckuit p-H, VL. 5.Mukpockor- Ne000001101042472

3akuBanvgu, a. 32, nurep
B, (yuebHble ayauTOpUM
[UIs TIDOBEJIeHUs] 3aHSATUIN

JeKLJMOHHOTO  TWMa, AJis
IPYTIIOBBIX u
VH/IMBU/yabHbIX
KOHCYJIbTallii, TeKyIL[ero
KOHTPOJIS u
TIPOME)XYTOYHOMN
aTTecTalyu):

1. Ayp. 121

6.Hacoc- Ne000002101043342

7.PMC "Honometpus" - Ne410134000002530
8.Mudopmarmonnsi crenz- Ne000002101063615
9.Busko3umetp d=0,54- MCITP00003121(10 1ur.)
10.Buskosumetp d=1,16- UCITP00003123 (5 wT.)
11.I1epyopunueckas cucTeMa MeHnpeneeBa-
NCITP00004726 (21uT.)

12.Cton 2-x Tym6.- Ne 000002101060267

13.Cton 2-x Tym06.- Ne000002101060268
14.TToxcraBka-kadenpa- Ne000001101061604




ITpunosxenue Ne 1

MMWHOBPHAYKU POCCHUU
®I'BOY BO «BAIIKMPCKUI IT'OCYJAPCTBEHHBINI YHUBEPCUTET»
XUMWUYECKUI ®AKYJIBTET
KA®EPA BLICOKOMOJIEKYJISIPHBIX COEAVHEHUI 1 OBILEN
XUMUWUYECKOI TEXHOJIOTMU

COJEP)KAHUE PABOYEW ITPOT'PAMMBI

JUACLUIUTUHBI PU3nYecKas U KOUIOUAHAsA XUMHgHa 3 Kypce 5 ceMecTp

OYHO-3d0YHaA

thopma 0byueHus

Bup padoThl O0BeM JUCIUILIHHBI
O611jast TpyAoeMKocTh Auciuruivibl (3ET / yacoB) 5/180
YueOHBIX YaCOB Ha KOHTAKTHYIO paboTy C mperosiaBarenem: 36,7
JIeKIUH 16
MPAKTUUeCKUX/ CeMUHAPCKUX -
71abopaTOpPHBIX 20

KOHTPOJIb CaMOCTOSITe/IbHOM paboThl -

Jpyrux (TpynmoBasi, UHAUBUYya/lbHask KOHCY/IbTALMsl U UHbIe BUZbI
yuebHOM JiesTeNTbHOCTH, TIpeAlycMaTpUBaroLye paboTy 00yJarouxcs ¢

nipenioziaBatesieM) OKP/ 0,7
YueOHBIX YaCcOB Ha caMOCTOsITe/IbHYI0 paboTy obyuatomyxcs (CP)
BKJ/IFOYas MIOArOTOBKY K 3K3aMeHy/3a4eTy 143,3

dopma(bl) KOHTPOJIS: 3aueT, KOHTposibHast paboTa (5 cemectp)

cDOPM(’:I HU3y4YeHUS MaTepUd/IOB: JIEKLIUH,

®dopma TeKylLero

OcHoOBHas1 1 KOHTPOJISA
MpaKTUUecKue 3aHsTHsI, CeMUHapCKUe
p 5 ’ 5 p JIOTIO/THUTEe TbHAast AL AHISL 110 yCrieBaeMOCTH
3aHATUS, J1abopaTopHbIe pabOThI
’ parTop P ’ JiTeparypa, A . (KO//I0KBUYMBI,
"aMOCTOsITe/TbHast paboTa ¥ TPYA0eMKOCTh (B CaMOCTOSITe/IbHOM
peKoMeH/1yeMast KOHTDOJIbHbIE
yacax) pabote cTyzieHTOB
CTyzeHTaM (HoMepa paboThl,
. 1K | mp/cem | e cp 13 CIHCKA) KOMITbIOTEpPHbIE
cero TeCThI U T.I1.)
3 4 5 6 7 8 9 10
3UMHSS Cceccust
38 4 4 30 OcH. nuT-pa 1-2 CamocTosiTe/IbHOe VHauBUyanbHbIN U
Homn. nut-pa2 r3yueHue TeMbl | TPYNIOBOW OMPOC.

Mzomepma, uzoxopa u




u306apa  Xumuueckoll

peakyuu.

[ToaroroBka K omnpocy.
CamocTrosiTesibHOE
H3yuyeHue TeMbI
MemoobI onpedeneHus
nopsioka peakyuti:
MemooO N0OOCMAHOBKU;
Memoo uzoaayuu
(u36bimka) u pasHbix
KOHYeHmpayutl.
I'paguueckue
Memoobl.

IloHsimue o ¢c10CHbIX
peakyusix:
obpamumble,
napanienbHble,
nocnedosamesbHble,
yenHble,
¢omoxumuueckue.
Jlumumupyrowjue
CcmMaouu C/A0HCHbIX
peakyutl.

[ToaroroBka K omnpocy.

30

OcH. nmmt-pa 1-2
Homn. mur-pal-2

CamocrosiTesibHOe
usyueHue. MeTozel
V3MepeHust
TOBEPXHOCTHOIO
HaTsDKeHUs U
yAe/bHOU
NOBEPXHOCTHOU
SHeprus TBep/bIX TeJl.
Knaccudukauus n
COBPEMEHHbBIN aCreKT
ripuMeHeHus [TAB.
Accoptument ITAB.
IToaroroeka K orpocy.

CamocTrosiTennbHOE
usyuenue. IIporieccol
KOH/IeHCaLlMOHHOI'0 1

JIACIIeprarljuOHHOI0

obpazoBanus [IC B

TeXHUKe, [IPUPO/Je,
TeXHOJI0rMU. MeTo/ibl

W3y4yeHUs
3/1IEKTPOKMHETUUeCKUX
SIBJIGHUH, UX
TIpaKTUYeCcKoe
rpuMeHeHue. IleHsl.
OMYJIbCUU. A3PO30JIH.

VnavBuayanbHbIN 1
IPyNIOBOM  OMpOC.
Odopmnennas JIP




[IpuMmeHeHus B
Pa3MUHBIX 00/1aCTAX

[TogroroBka K oripocy.

Odopmnenue JIP

46

30

OcH. muT-pa3
Homn. nur-pa3

OcH. nut-pa 1-2
Homn. nur-pa 1-2

CamocrosTesnbHOe
usyuenue. BascHeliwiu
e K1accbl U
npedcmasumenu
NPUPOOHDIX U
CUHMemuuecKux
noauMepos..

IToagroroska K oripocy.

Odopmnenue JIP
IToaroroBka K
TeCTUPOBAHUIO

VHavByyanbHbIM
Y TPYMIIOBOU OIpOC.
Odopmnennas JIP

Tect1,2




53,3

53,3

Pemienwne 3amau o
3a/laHHOMY BapUaHTy

KonTtposbHas
pabora

179,3

16

20

143,3
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