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1.

INIAHUPYEMBIMH pE3yJbTaTaMHU OCBOCHUSA 06pa30BaTeJ’[LHOﬁ NmporpaMmmabl

Hepe'{eﬂb IMJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ no JTMCHUIIJIMHE, COOTHECCHHBIX C

B pesynbraTe ocBoeHus 00pa30BaTeNbHON MPOrPaMMBbl 00YJArOIIHIACS TOJIKEH OBJIAICTh
CIIEIYIOIIUMHU pe3yabTaTaMH O0yICHHUS TI0 U CIUILITHE:

Pesynbratel 00ydeHus ®opmupyemas komnerenuus (¢ | [Ipum
YKa3aHHEM KO/1a) €4aHu
e
3HaHus | 3HaTh: TEOPETUUYECKUE OCHOBBI 0Aa30BBIX OIIK-1 cnocoOHOCTHIO

XUMHYECKUX JTUCIUTLINH WCIIO0JIH30BAThH MOJTYYCHHBIC
3HAHUS TEOPETHUECKUX OCHOB
(GyH1TaMeHTaJIbHBIX Pa3AeIoB
XUMUU TIPU PEIICHUN
npodeccuoHalbHBIX 3a7a4

3HaTh: cTaHgaptHble Meroabl mnoiydenus, | OIIK-2 BnageHnem HaBbIKaMu

UJIEHTU(DUKAIIMA W MCCIIEIOBAHUS CBOWCTB | XUMHYECKOTO HKCIIEPUMEHTA,

BEIIIECTB U MaTE€PUAJIOB, MPaBMiIa 00PabOTKH | OCHOBHBIMH CHHTETUUECKHUMHU 1

1 opopmIIeHHS PE3yabTaTOB pabOThl, HOPMBI | AHATUTHYECKUMHU METOIaMH

Tb IIOJIyYEHHUS U UCCIICIOBAHUSA
XUMUYECKHUX BEIIECTB U
peakuui

3HaTh: CTAHIAPTHBIE METO b TPUMEHEHUS I1K-2 Bnagenuem 0a30BLIMHU

COBPEMEHHOM ammaparypbl MPU NPOBEACHUN | HABBIKAMU UCIIOJIb30BaHUS

Hay4HBIX MCCIICIOBAHHM, UICHTU(DUKAIIMN U | COBPEMEHHOM amnmapaTypsbl pu

HCCIIEIOBAHMS CBOMCTB BEIIESCTB U MPOBEICHUHN HAYYHbBIX

MaTepuasoB, MpaBmiIa 00pabOTKH U HCCIICTIOBaHMUI

0(hOopMIICHHSI PE3YJIbTaTOB PabOTHI, HOPMBI

Th

3HaTh: OCHOBHBIE 3Tanbl U 3akoHOMepHocTH | [IK-3  Brnagenuem  cucremoi

hopmupoBaHUs (hyHIaMEHTAIBHBIX | (PyHIaMEHTaIbHBIX XUMHUUYECKHX

XUMHUYECKUX TOHSATHI MMOHATHH.

3HaTh: OCHOBHBIE ATAIlbl PA3BUTHUS XUMUH; I1IK-4 CIIOCOOHOCTBIO

Hay4YHbIE JIOCTHKCHHUS HauOoJiee | MPUMEHSITh OCHOBHBIC

BBIJIAFOIINXCS OTE€YECTBEHHBIX U | €CTECTBEHHOHAYYHBIE 3aKOHBI U

3apyO0eKHBIX XUMHUKOB, 3aKOHOMEPHOCTU pa3BUTHUSL

UX BKJIaJ B Pa3BUTHE XUMHHU. XUMUYECKON HAYKHU MPU aHAIIU3E
MOJIYYEHHBIX PE3yJIbTaTOB
MOJTYYEHHBIX PE3YyJIbTAaTOB

YMeHnust | YMeTh: BRINOJHATH cTaHaapTHbie aeiictBus | OIIK-1 cmocoOHOCTBIO

(kmaccuduKanus BEIIECTB, COCTABICHHE
CXEM MPOILIECCOB, CUCTEMAaTH3aIUs JAHHBIX
U T.I.) C Y4€TOM OCHOBHBIX MOHSATUH U
00X 3aKOHOMEPHOCTEH, (HOPMyITHUPYEMBIX
B paMKax 0a30BbIX XUMUYECKUX TUCITUILINH
YMeTh: pemaTh TUIIOBBIE yueOHbIE 3a1a91
M0 OCHOBHBIM (06a30BbIM) XUMHUYECKUM
JTUCIUTLTAHAM

UCIIOJIb30BATh MOTy4YEHHbIE
3HAHMSI TEOPETUYECKUX OCHOB
(byHIaMeHTalbHBIX pa3zesioB
XUMUU TPU pelIeHun
npo¢ecCHOHATBHBIX 3a71a4

YMeTs: MMpOBOAUTDL MPOCTHIC XUMHNYCCKHUC
OIIBITHI ITIO IMpeyIaraMbIM MCTOJJUKAM

OIIK-2 - BnageHHeM HaBLIKAMU
XUMHUYECKOTO IKCIIEPUMEHTA,
OCHOBHBIMH CUHTETHUYECKUMU U
aHAJUTUYECKUMHU METOJaMH




MOJIY4YCHHA U UCCIICAOBAHUA
XUMHNYCCKHX BCIICCTB U
peaxkuuii

VYMeTh: IMPOBOANUTbL XUMHNYCCKUC
OKCIICPUMCHTBI C UCIIOJIb30BAHUCM
COBPEMEHHOM anmnaparypbl

I1K-2 BragenneM 0a30BBIMU
HaBBIKAMHM HCIOJIb30BaHMS
COBPEMEHHOM anmnaparypsl Ipu
MPOBEICHUHU HAYYHbBIX
HCCIICIOBaHMI

VYMeTh: MIPUMCHATH OCHOBHBIC
(1)YHI[aMCHTaJII)HI)IC XUMHUYCCKHUEC ITOHATHA

[IK-3 BimameHueM CHCTEMOI
GyHIaAMEHTAIBHBIX XUMUYECKUX
HOHATUHN

VYMeTh: OIICHUBAaTh XUMHWYCCKHUE ITOHATHUA U
3aKOHBI B CJIO)KHOM CHCTEME BO33PEHHI
COBPEMEHHON XUMUU

[1K-4 CHOCOOHOCTBIO
IPUMEHSITh OCHOBHBIE
€CTECTBEHHOHAy4YHbIE 3aKOHBI U
3aKOHOMEPHOCTH pa3BUTHSA
XUMHUYECKON HAYKH IIPU aHAIIN3E
MOJIYYEHHBIX PE3y/bTaTOB

Bnanenu | Bnagets: HaBbikamMu pabOThI ¢ yueOHOM OIIK-1 cniocoOHOCTBIO

A HHTepaTypOﬁ II0 OCHOBHBIM XUMHWYECKUM HCII0JIb30BAaTh MOJTYUCHHEBIC
(HaBI)IKI/I AUCIHUITIIIMHAM 3HaHUA TCOPETUICCKHUX OCHOB
/ OTIBIT (byHIaMEHTAIBHBIX Pa3/IeiioB
ACATCIIb XUMHHU ITPU pCHICHUHA

HOCTH) npo(eCCHOHATBHBIX 3a71a4

Bnagetp 6a30BbIMH HaBBIKAMU MTPOBEICHUS
XMUMHYECKOTO IKCIIEPUMEHTa U 0(popMIIeHUs
€ro pe3yyibTaToB

OIIK-2 BiazeHneM HaBLEIKAMU
XUMHUYECKOTO IKCTICPUMEHTA,
OCHOBHBIMH CHHTECTHYECKHUMH U
AHAJTUTHYECKUMH METOIaMU
MOJTYYCHUS U UCCIICIOBAHMS
XHMHUYECKHUX BEIIECTB U
peakuii

BJ'Ia,Z[eTB 0a30BBIMH HaBBEIKAMH
HCIIOJIB30BaHUA COBpeMeHHOﬁ afrapaTypsbl
IIpU MPOBCACHUH HAYUHBIX I/ICCJ'IG,I[OBaHI/Iﬁ

[1K-2 BiagerneM 0a30BBIMUA
HaBBIKAMH HCIIOJIb30BaHMS
COBPEMEHHOH anmaparypbl Ipu
MIPOBEACHUH HAyIHBIX
HUCCIIEN0BaHNNI

Biagers cucreMoii 0a30BbIX
(yHIaMEHTAIbHBIX XUMHYECKUX TOHITUN

[IK-3 BmameHueM cHCTEMOH
byHIaMEHTAIbHBIX XUMHYECKHUX
MMOHATHH

Brnaners: HaBbIKaMU 00513aTEIBHOTO
03HAaKOMJIEHHUS C IIPEBbICTOPUEHN TOTO UK
HMHOI'O BOIIPOC IIOCTaBJIEHHOT'O B €TI0
IIPAKTUYECKOW HAYYHOU U MEeJAarOru4ecKoin
NEATENBHOCTH.

I1K-4 CIIOCOOHOCTBIO
PUMEHSTh OCHOBHEIE
€CTECTBEHHOHAyYHBIE 3aKOHBI U
3aKOHOMEPHOCTH pa3BUTHUS
XUMHYECKON HAayKH TPU aHaJIH3e
MOJIy4YEHHBIX Pe3yIbTaTOB

MOJIYYEHHBIX PE3yIbTaTOB

I[I/ICL[I/IHJ'II/IHB. «Dusnueckas XHUMHSA» OTHOCHUTCS K 0a30BOM 4YacTH 06pa30BaTCHBHOﬁ

2. Heapb ¥ MecTO AMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTebHOI NPOrpaMMbl

IPOrpamMMBl.
JucuuruinHa u3ydaercst Ha 3-M U 4-M Kypcax B 6-0M-7-0M ceMecTpax.




Henu u3ydeHus AMCUUIUIMHBL: (hopMUpoBaHUE y OakagaBpoB 0a30BBIX 3HAHUN M OCHOBHBIX
MOHATUH (PU3MUECKON XUMUH, MIPEJICTABICHHH O (PyHJAMEHTAILHBIX 3aKOHAX U OCHOBHBIX METOAaxX
(U3NKO-XUMHUECKON HAYKH, HEOOXOIUMBIX B TO3HAHUU XUMHUYECKUX MPOIIECCOB U SBJICHUH.

Jlisi OCBOGHMS AMCUUILUIMHBI HEOOXOIMMBI KOMIIETEHLUH, C(HOPMHUPOBAHHBIE B pPaMKax

W3yYCHUS

CJICAyromux  JUCHUITIINH

«Heopranuueckas XuMus»,

«Opranuyeckass XUMHS»,

«AHanmuTHUECKas XuMHs». s ycBOoeHHMA Kypca (QH3MUECKOW XUMHHM TpeOyeTcs BIlafeHHe
onepanusamMu auddepeHpoBanus (B TOM YHUCIIE€ ¢ YACTHBIMU TTPOU3BOJIHBIMU), HHTEIPUPOBAHUS,
METOJIAMH PEIICHHSI MTPOCTHIX OOBIKHOBEHHBIX TU(PepeHINaIbHBIX ypaBHEeHHH. CTyIeHT NODKEH
UMETh MPEACTAaBIECHUE O CTPOCHUHU BEIECTBA, KBAHTOBOM XMMUH, (Da30BbIX MEpexXoAax U OOLIMX

3aKOHOMCPHOCTAX XUMHNYCCKUX NPOLCCCOB.

3. Conep:xanue padoueii mporpaMmsl (00beM THCHUILUINHBL, TUNIBI M BUABI Y4€0HBIX
3aHATHI, yueOHO-MeToAnYecKoe ofecrieyeHrne cCaMOCTOSITeIbHON padoThl 00y4aroIIuXCs)

Conepsxanne paboueii mporpamMmsl mpescTaBieHo B [Ipunoxennn 1.

4, @D oH O1LIEHOYHBIX CPpEaACTB IO JUCHUIIJIUHE

4.1. IlepeyeHb KOMIIETEHIHI € YKAa3aHMEM ITAaNOB MX ()OPMUPOBAHUSA B NMPOLECCE OCBOCHUSA
o0pa3oBaTebHON nporpamMmmbl. Onucanne Noka3areseil U KpUuTepueB OLleHUBAHUS
KOMITETEHIIMI HA PA3JIMYHbIX 3Tanax ux GopMUpPOBaHHS, ONIUCAHNE IKAJ OLlCHUBAHUSA
OIIK-1 CriocoOHOCTBIO UCIOIB30BAThH MOJMYUEHHbIE 3HAHUS TEOPETUUECKHUX OCHOB
(yHIaMEHTaJIbHBIX Pa3esioB XUMUHU MIPU PEIICHUH MPodECCUOHANBHBIX 3a/1a4

Ilnanupyembie KpuTepuu oueHMBaHus pe3yJabTaTOB 00y4YeHHUsI
YpoBeHb pe3yabTaThbl 00yYeHHus
OCBOEHHUA (mokazarenu JOCTHKEHUS
HE 3a4TE€HO 3a4TEHO
KOMINeTeHIN U 3aJaHHOTO YPOBHA
OCBOCHHMSI KOMITCTCHITH )
IlepBeii  dTam | 3HATH: TEOPETUICCKUE 3aTpymHsercs B Nmeer YETKOE, LIEJIOCTHOE
(ypoBeHs) OCHOBBI 0a30BBIX OTIpeIeNICHNH 0a30BBIX | MPEACTaBICHHE O COACPKAHUU
XUMHUYECKUX TUCIUTLTHH MOHATHN U OCHOBHBIX XUMHYECKUX KYPCOB H
thopmynupoBke o0mmx 3aKOHOMEPHOCTSIX
OCHOBHBIX 3aKOHOB XUMHUIECKUX MIPOIIECCOB,
XUMHUH M3ydaeMbIX B paMKaxX OCHOBHBIX
XUMHYECKUX TUCIHILINH
Bropoit  »Tam | YMeTh: BBIOIHATD He ymeer ‘YMeeT nporHo3upoBath
(ypoBeHs) CTaHIapTHBIE NeHCTBUS PE3yIBTATHI HECTOKHBIX
(xmaccurkanus BEMIecTs, MOCIIeIOBATENFHOCTEH
COCTaBJICHHE CXEM XUMHYECKUX PEAKIINH C yIeTOM
IIPOIIECCOB, 00MIMX 3aKOHOMEPHOCTEN
CHUCTEeMaTH3aI!s TaHHBIX U MPOIIECCOB, M3y4aeMBIX B paMKaX
T.IL.) C Y4€TOM OCHOBHBIX OCHOBHBIX XUMUYECKUX
TIOHSITAN ¥ OOIIINX JUCTTATLITNH
3aKOHOMEPHOCTEH,
(hopMynHpyeMBIX B paMKax
0a30BBIX XMMHUYECKHIX
JICTIATLITIH
YMerTb: pemaTs THUIIOBbIE He ymeer YmMeer pemaTs 3a1a9u
y4eOHbIE 3a/1a9H 110 TTOBBIIIIEHHOW CIIOHOCTH H3
OCHOBHBIM (06a30BBIM) 0a30BBIX KYpPCOB XUMHHU
XUMHYECKUM JUCIUTUIMHAM
Tperuit »Tan | Bnagers: HaBbIKaMu He Bnaneer Bnaneer naBbikamu
(ypoBeHb) paboThl ¢ yueOHOH KPUTHYECKOTO aHaM3a y4eOHOoH

JUTEPATYpOi IO OCHOBHBIM
XUMHAYECKUM TUCLHUTUIMHAM

I/IH(I)OpMaI_II/II/I 110 OCHOBHBIM
pasaciaM XuMHnu,




(OpMYTUPOBKH BHIBOJOB U
y4acTusl B AUCKYCCHH IO
y4eOHBIM BOIIPOCAM

OIIK-2 BnagenneM HaBBIKAMU MPOBEICHUS XUMUYECKOTO SKCIIEPUMEHTA, OCHOBHBIMH
CUHTETUYECKUMH U AHATUTUYECKUMH METOJaMU IIOJIYYEHHSI U UCCIIEIOBAHUSI XUMUYECKHUX BELIECTB

U peaKkuuii
I[nanupyembie Kpurtepuu oueHuBanus pe3yjabTaToB 00yYeHHs
Pe3yJIbTaThI
Yposens o0y4eHHA
OCBOCHHSI (mokazarenu
JOCTHXKEHUS HE 3a4TeHO 3a4TEHO
KOMIETeHIIHH
3aJIJaHHOTO YPOBHS
OCBOCHUS
KOMIIETEHITH)
ITepBrlii sTtan | 3HaTh: CTaHAAPTHHIE 3arpynHsiercs: B BBIOOpe 3HaeT CTaHJIApTHBIE METOJBI
(ypoBeHn) METO/bI [OJIy4YEHUS, METO/1a IIOy4YEHUS, MOJIyYeHHsI, UJCHTU(DUKAIIMUA U
AISHTUD KA | UACHTU(UKALINN U HCCIICJOBAHUS CBOMCTB
WCCIIEIOBAHHS CBOMCTB | MCCIICOBAHUS CBOWCTB pa3IMYHBIX TPYNI BEMECTB W
BEIIIECTB U YKa3aHHOT'O BEIECTBA, HE MaTepHasoB; MpaBUia TEXHUKU
MaTepuasoB, IpaBuja | 3HAET TPeOOBAHHI K OesomacHocTH TpH  paboTte ¢
00paboTku o(hOopMITEHHIO PE3yJIbTATOB | HUMH, OCHOBHBIC TPEOOBAHHUS K
ohopmiteHUs aKcriepuMenTa u Hopm Th oopmiteHuIo pe3yabTaToB
PE3yJIbTaTOB paboThI, 9KCIIEPUMEHTA
HopMmbl Th
Bropoit aTan | YMeTb: NPOBOJIUTH He ymeer ‘Y MeeT BBINOIHATh
(YypoBeHb) IIPOCThIE XUMUYECKHE JI€MOHCTPATUBHBIE OIBITHI 110
OIIBITHI 110 XUMMH; OTHO- U
MpeyIaraeMbiM JIBYXCTaJIUAHBIA CUHTE3 T10
MeTOANKaM IIpeAIaraéMoi METOAUKeE C
BBIXOZIOM LIEJIEBOr0 IPOIYKTa
COIJIACHO 3asIBJICHHOMY B
METOMUKE; IIPOBOIUTH
KOMIUIEKCHBIN aHaIu3 U
HCCIEIOBaHUE CBOICTB
MOJTy4€EHHBIX BEILECTB U
MaTepHaoB. YMeeT 0 OpMIIATh
PE3yNIbTaThl IKCIIEPUMEHTA B
COOTBETCTBHH C 3asIBJICHHBIMU
TpeOOBaHUSIMH
Tperuit stan | Bragers 6a3oBeIME He Bnaneer Bnaneer HaBbIKaMu CUHTE3A,
(ypoBeHs) HaBBIKAMH MTPOBEICHUS UICHTU(UKAINN U U3yIECHUS
XUMHAYECKOTO CBOICTB BEIIECTB U
JKCHEPUMEHTA U MaTepHasoB, IPaBUILHOTO
ohopmIIeHHS €ro MIPOTOKOIMPOBAHUS OIIBITOB
PE3yIbTAaTOB

[1K-2 Bnanennem 6a30BbIMHM HaBbIKAMU UCIIOJIb30BAaHUS COBPEMEHHOM anmaparypbl pu
IIPOBEJICHUH HAYYHBIX UCCIIEIOBAaHUN

IInanupyembie Kputepnu onennBanus pe3yJibTATOB 00y4eHHUsI
YpoBennb pe3yJbTaThl 00y4YeHust
OCBOCHHSA (moka3zaTenu JOCTHKEHUS
HE 3a4TEHO 3a4TEHO
KOMIIETeHIMH 3aJaHHOTO YPOBHS
OCBOCHUSI KOMIICTCHITH)




[lepBoe1it  Tanm | 3HaTh: CTaHAAPTHBIE 3arpynHsiercsi B BBIOOpe 3HaeT CcTaHIapTHBIE METOMbI
(YpoBeHb) METOJIbI TPUMEHEHUS MeToJ[a MPUMEHEHUS MIPUMEHEHUS COBpPEMEHHOI
COBpPEMEHHOM COBPEMEHHOM anmapaTypbl | anmapaTypsl MpH IpPOBEIEHUHN
arnmapaTypsl Ipu MIPU OPOBEACHUM HAYYHBIX | HAYYHBIX HCCIIEIOBAaHUH,
MIPOBEJICHUH HAyYHBIX UCCIEeIOBAHUN, UICHTU(UKALIIN u
HCCIIeZIOBaHUH, UAeHTU(OUKALIH U WCCIIEZIOBAHMUS CBOWCTB
UACHTU(DUKAIH U HCCIIEZIOBAaHNUs CBONUCTB pa3IMYHBIX TPYII BEIIECTB U
UCCIIEZIOBAHNUS CBOWCTB YKa3aHHOTO BEIeCTBa, HE MaTepuasoB; MpaBuiIa
BEIIECTB U MaTepHalIoB, 3HaeT TpeOOoBaHUN K TEXHUKH O€30MacHOCTH TpH
npaBuiia 00padOTKU U oopmIIeHUIO pe3ysIbTaTOB | pab0OTe€ C HUMH, OCHOBHBIC
oopMIIeHHS pE3yNIbTATOB | dKcliepuMeHTa 1 HopMm Th, | TpeOGoBaHUs K 0OQpOpPMIICHUIO
pabotsr, HOpMbI Th HO JIOITYCKaeT OLIHOKH pe3yIbTATOB SKCIIEPUMEHTA
Bropoit  »Tam | YMeTh: poBOAUTH YmMeer npoBOJIUTH ‘YMeeT BBIOIHATh
(YpoBeHb) XUMHYECKHE HEKOTOpbIE XUMUYECKHE JIEMOHCTPATUBHBIE OIBITHI T10
3KCIIEPUMEHTHI C 3KCIIEPUMEHTHI C XMMHH C UCTIOJIb30BaHNEM
MCTIOJIb30BAHUEM MCIIOJIH30BaHUEM COBpPEMEHHOI ammapaTypsl,
COBPEMEHHOMN COBPEMEHHOH alapaTrypsl, | IPOBOAUTH KOMIUIEKCHBINA
anmapaTypsl HO JIOITyCKAeT OMNOKHI aHaJIN3 U UCCIIEIOBAaHNE
CBOICTB IIOJIy4E€HHBIX
BEIIECTB U MaTEPHAJIOB.
Ymeer ohopMIIATH
pe3yIaBTATHl SKCIIEPIMEHTA B
COOTBETCTBHH C 3aBJICHHBIMHU
TpeOOBAHUIMHI
Tpernit  stan | Bnagers 6a30BEIMU Bnageetr HekoTOpbIMU Biameer 6a30BBIMH HaBBIKAMH
(YpoBeHb) HaBBIKAMU HAaBBIKAMHU HCIIOJIB30BAHUS | MCIOJIBb30BAHUS COBPEMEHHOU
HCIIOJIb30BAHUS COBPEMEHHOH almapaTrypsl | annapaTypsl IPU POBENCHUN
COBPEMEHHOMN IIpU POBEACHUY HAYYHBIX | HAYYHBIX UCCIIEIOBAHUM,
arnmapaTypsl Ipu HCCIEIOBaHUN, HO UACHTH(OUKAIIUY U U3YICHHUSI
MPOBENCHUH HaY4YHBIX JIOMTYCKAeT OINOKHI CBOICTB BEIIECTB U
HCCIEeA0BAHUN MaTepHaJIOB, IIPABUIBHOIO
MPOTOKOJIMPOBAHUSI OIBITOB

[1K-3 Bianenuem cucremoii pyHAaMEHTAIBHBIX XUMUYECKUX TTOHSITHI.

IInanupyemble pe3ybTaThbl

Kpurepuu onieHUBaHusA pe3yJibTATOB 00y4eHUs

YpoBenb o0y4eHUs
OCBOEHMA (moka3zaTenu JOCTHKEHUS
KOMIIeTeHIMH 3aJaHHOT'O YPOBHS OCBOCHHMS HE 3aqTeno SAUTCHO
KOMITETEHITH)
ITepBrrit 3Tan | 3HaTh: OCHOBHBIE 3TaIlbl U ®parMeHTapHbIe CdopmupoBaHHEIe
(ypoBeHs) 3aKOHOMEPHOCTH TIpeIcTaBIeHUs 00 CHUCTeMAaTHYECKHE
(hopMupoBaHUs OCHOBHBIX 3Tanax u IpEACTaBIEHUS] 00 OCHOBHBIX
($byHIaMeHTaIbHbBIX 3aKOHOMEPHOCTSIX JTanax v 3aKOHOMEPHOCTSIX
XUMUYECKUX MOHATHH (hopMupoBaHUs (dbopMupoBaHUS
($hyHIaMeHTaIbHBIX (byHAaMeHTaNbHBIX
XUMHUYECKUX MOHATHH | XMMUYECKUX HOHSITHH
Bropoii 9Tan | YMeTh: IPUMEHTh ocHOBHbIe | OOnamaer CdopmupoBanHoe ymMeHHE
(YypoBeHb) ($byHaaMeHTaIbHbIE (parmeHnTapHOI MOJIb30BaTHCS OCHOBHBIMU
XUMUYECKUE TTOHATHUS CIIOCOOHOCTBIO (byHAaMeHTaIbHBIMU
PUMEHEHHS XUMUYECKUMH MOHATHSIMA
OCHOBHBIX
($hyHIaMeHTaIbHBIX
XUMHUYECKUX MOHSATHH
Tperuit stan | Bnaners cucteMoii 6a30BbIX @PparmeHTapHOe YcneumHoe u




(YpoBeHb)

(dbyHIaMeHTaIbHbBIX
XUMHAYECKUX TOHSTHHA

MIPUMEHEHNE OCHOBHBIX
(dhyHIaMeHTaIbHBIX
XUMHYECKUX MOHSATHHA

CHUCTEMATUYECKOE
MIpUMEHEHNE
(byHAaMEeHTaNbHBIX
XMMUYECKUX HOHSITHH

[TK-4 CriocoOHOCTBIO MPUMEHSATH OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI M 3AaKOHOMEPHOCTH
Pa3BUTHUSA XMMUYECKON HAYKU IPHU AHAJIN3E MOJYyYEHHBIX PE3YJIbTATOB.

YpoBeHb Kputepnu orieHuBaHNs pe3ybTaToB 00ydeHHS
P [Inanupyemsbie pe3yabTaThl PUTCPHH Ol Py, ya
OCBOCHHSI
o0y4eHus HE 3a4TCHO 3a4TEHO
KOMIICTECHIIMN
[TepBerit otam | 3HATH: OCHOBHEIE atansl | He 3HaeT o0mmx CniocobeH K TpaMOTHOMY
(ypoBeHb) Pa3BUTHS XUMHUU; XUMHYECKUX TIOHSITUI M HE | pacrpeelieHHI0 BpeMEHH H
Hay4HbIC JOCTHKEHUS | yMeeT MPUMEHSITh 3aKOHbI | PACCTAHOBKE IPHOPUTETOB B
Hanboee BBIIAIONINXCS | K PEIICHUIO TIPOCTHIX BBITTOJTHEHUW PaOOTHL.

OTEUECTBEHHBIX U 3apyOEKHBIX
XUMUKOB,
UX BKJIaJ] B pa3BUTHE XUMHU.

3a7a4 10 XUMHUH

Bropoit srtan | YMerh: onenuBath xumuieckue | He ctpemutcs | Kontponupyer  ¢dakropsi,
(ypoBeHn) MOHATUS U 3aKOHBI B CJIOXHOH | BBIITOJIHUTH paboTy | cmocoOHBIe TIOBJIHATH Ha
cucreMme BO33pEHHI | Ka4eCTBEHHO, HE | BBINONHIEMYIO PaboTy, Npu
COBPEMEHHON XUMUHU 3¢ deKTHBHO TOAOHpaeT | HEOOXOAUMOCTH
HE0O0XOINMBIE METOIBI. KOPPEKTUPYET CBOU
JICHCTBUS.
Tperuii stan | Bianers: HaBbikamMu | He criocobeH | ITokaspiBaer YBEpPEHHOE
(ypoBeHb) 00513aTEIbHOr0  03HAKOMJICHHS | 3 (HEKTUBHO BIIAJICHUE 3HAHUSIMH  BO
C TpeApICTOpHEeld TOr0 WM | UCIONB30BaTh CBOU | MHOTHX HaTpaBJICHHUSIX
WHOTO BOMPOC MOCTaBJICHHOTO | 3HAHWA B  HAyYHOW | XMMHYECKOT'O aHAIN3A.
B €ro MPaKTUYEeCKOW HayYHOU U | JAESITENbHOCTH.

eIaroruaeckKomn
JESITENILHOCTH.

Kputepusmu orieHUBaHUs SBISAIOTCA Oallibl, KOTOPbIE BBICTABISIOTCS MPENOJIaBaTeIeM 3a
BUJIbl JICSITENILHOCTU (OLIEHOYHBIE CPEJCTBA) MO HTOraM H3YYEHHUs MOJYJeil, MepeuucCICHHBIX B
pPEUTHHT-TUTAHE JUCITUILUIMHBI (IS 3a9eTa; TeKYIIHH KOHTPOJb — MakcuMyM 50 6aiutoB; pyOeKHBIN
KOHTPOJIb — MakcuMyM 50 0asuioB, MoompuTeabHbie 0amuibpl — MakcumMyM 10).

[Ikana olleHWBaHUS I 3a4eTa:

3auTeHo — oT 60 1o 110 peiiTuHroBHIX OaLIOB (BKIH0Yas 10 MOOMIPUTEIBHBIX OAJIIOB),

He 3a4TeHO — OoT 0 10 59 peHTHUHrOBBIX OATIIOB).




OIIK-1 CriocoOHOCTBIO UCTIONB30BATh MOYYCHHBIE 3HAHUS TEOPETHIECKUX OCHOB (PYH/IaMEHTAIBHBIX PA3/ICIOB XUMUH MPH PEILICHUH
npodeccHOHABHBIX 33124

I[Inanupyemble pe3yjbTaThl
o0yueHust

Kputepnu onennBanus pe3yJibTATOB 00y4eHHsI

YpoBeHb 0CBOCHUSA 3
KOMIIETEHIIUH (11oKa3aTeIlH I0CTHIKCHI 2 («He («Y moBIETBOPUTENBH 4 («Xoporioy) 5 («OTIHYHOY)
3a/JaHHOT'O YPOBHSI OCBOEHUS YIIOBJIETBOPUTEIBHO))
KOMIMETEHITUH) 0»)
ITepBrrii aTtan | 3HaTh: TEOPETUYECKUE OCHOBBI | 3aTpyaHseTcs B Nmeer Nwmeer npencrasienue o | Umeer YETKOE,
(YpoBeHb) 0a30BBIX XUMHUYECKHX orpe/ieNieHnH 0a30BBIX | MPEACTaBJICHHUE O COJIEpYKaHUHU OCHOBHBIX | I[EJTOCTHOE
JTUCIMTIIIH MOHATUHN U COJIEpKaHUHU y4eOHBIX KYpPCOB IO MIpeJicTaBlIeHUE 0
(hopmynupoBke OTIENBHBIX XUMUH, 3HAET COJIEpP’)KaHUM OCHOBHBIX
OCHOBHBIX 3aKOHOB XUMHUYECKUX TEPMHUHOJIOTHIO, XUMHYECKHUX KypCOB U
XUMHUH JTUCIUILINH, 3HAET OCHOBHBIE 3aKOHBI U o0mmx
TEPMHUHOJIOTHIO, MTOHUMAET CYIIHOCTh 3aKOHOMEPHOCTSIX
OCHOBHBIE 3aKOHBI o0mmx XMMHYECKIX TIPOIIECCOB,
XMMHH, HO JIOIIyCKaeT | 3aKOHOMEPHOCTEN, U3y4yaeMbBIX B pPaMKax
HETOYHOCTH B U3y4aeMBbIX B paMKax OCHOBHBIX XUMUYECKUX
(bopMynHpoBKax 0a30BBIX XUMUYECKUX JUCLUIUINH
JUCLUIUINH
Bropoit aTan | YMeTh: BBIIOIHATh He ymeer Ymeer YMeeT cocTaBisATh ‘YMeeT mporHo3upoBaTh
(YpoBeHb) CTaHJApTHbIEC ACHCTBUS MHTEPIIPETUPOBATH CXEMBI IIPOLIECCOB C PE3yNbTaThl HECIIOKHBIX
(xyaccuukanus BeLecTs, PE3yJIbTaThI UCIIOJIb30BAHNEM MOCJIEA0BATEIbHOCTEH
COCTaBJICHHE CXEM IIPOLIECCOB, OTHOCHUTEIBHO 3HAHUI OCHOBHBIX XUMHYECKUX PEAKIHil ¢
cHCTeMaTu3alusl JaHHBIX U IPOCTBIX XUMHUYECKUX | XUMHUYECKHX Y4€TOM O0IIHX
T.IL.) C y4ETOM OCHOBHBIX IIPOLIECCOB C JUCLUIUIAH, HO 3aKOHOMEPHOCTEHN
MOHATHH U 00LINX UCIIOJIb30BAHNEM JOIYCKAeT OTAEbHbIC MPOLIECCOB, U3y4aEMbIX
3aKOHOMEPHOCTEH, 001mux HETOYHOCTH IIPH B PaMKax OCHOBHBIX
(bopMyIUpyEeMBIX B paMKax IPEACTaBICHUN U (bopMyTUpPOBKE YCIOBUN | XMMUYECKUX AUCLUIIINH
0a30BBIX XMMUYECKHX 3aKOHOMEPHOCTEH, OCYLIECTBJICHUS TAKUX
JUCLUIUINH U3y4aeMbIX B paMKax | IPOLIECCOB
0a30BBIX XUMUYECKUX
JUCLUIUIMH
YMeTb: pemaTs TUIIOBbIE He ymeer YMeer pemaTts VYMeer pemaTh YMeer pemars 3a1a4u

y4eOHbIE 3a/1a49H TT0 OCHOBHBIM
(6a30BBIM) XMMHUYIECKHM
JICIUTLTITHAM

TUIIOBBIC 331241 U3
0a30BBIX KypcOB
XUMHUHU

KOMOMHHUPOBAaHHBIE
3a/1auu 13 0a30BBIX
KypCOB XUMHUHU

MOBBIIIIEHHON
CJIOKHOCTH 13 0a30BBIX
KYpPCOB XUMHUHU
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Tpernii
(YpoBeHb)

9Tall

Brnagers: HaBbIKaMH pa0OTHI C
y4eOHOH uTepaTypoi mo
OCHOBHBIM XUMHYECKHM
JTUCIUTIIIHAM

He Bnageer

BOCIIPOU3BEAECHUSA

Marepuaa mno
OCHOBHBIM
XUMHUYECKUM
JHUCHHUILIMHAM

Bnaneer HaBbIkaMu

OCBOEGHHOT'O Y4€OHOT O

Bnaneer HaBEIKaMU
CaMOCTOSITEIILHOTO

pa3nenoB yueOHoH
JIUTEPATYPHI 110

JUCLUIJIMHAM U
o0CcyXIeHus

N3YUYCHUSA OTACIIBHBIX

OCHOBHBIM XUMHUYCCKHM

OCBOCHHOI'O MaTcpurajia

Bnageer HaBbikKaMu
KPUTHYECKOT'0 aHaN3a
yuebHOI HHPOpMaIIH
M0 OCHOBHBIM pazjiefiam
XHMUH, HOPMYIUPOBKU
BBIBOJIOB U y4acTHs B
JTIUCKYCCUU TI0 y4eOHBIM
BOIIPOCaM

OIIK-2 BJ'[a)IeHI/IeM HaBbIKaMU MMPOBEACHUA XUMHUYCCKOI'0 SKCIIEPUMEHTA, OCHOBHBIMU CUHTCTHYCCKNUMHA U AHAJIUTUYCCKUMH MCTOJaMU TMOJTYUCHUA U

HUCCICOOBAaHUA XUMHWYCCKUX BECUICCTB U peaKum‘/'I

YPOBeHb OCBOCHUSHA
KOMIICTCHIIMU

Ilnanupyembie
pe3yJabTaThbl 00yYeHust

3aIaHHOTO YPOBHA

(TokazaTenu TOCTHKEHUS

OCBOCHHUSI KOMITCTCHITHIA )

Kputepnu oueHnBaHus pe3yJIbTATOB 00y4eHHUs

2 («He
YIIOBIIETBOPUTEN
HOY)

3

(«Y mOBIETBOPUTEIEHO

»)

4 («Xoporoy)

5 («OTuaHO»)

[TepBsrii oTam (ypoBEHB)

3HaTh: CTaHAAPTHBIC
METO/IBI TTOTyYEeHHIS,
AICHTUG KA |
HCCIIEIOBaHMS CBOMCTB
BEIIECTB U MaTEPHAJIOB,
rpaBuiia 00pabOTKH 1
oopmIteHHs pe3yabTaToB

3aTpymHsiercs B
BBIOOpE METOoa
TTOITyYeHHS,
AISHTUDUKATIHI
1 UCCIIEIOBAHUS
CBOMCTB
YKa3aHHOTO

Hmeer oOmiee
MIPENCTaBIICHUE O
MeToJ[aX MOMyIEeHHUS,
UICHTH(UKAINA U
HCCIIEN0OBAHUS
CBOMCTB OTHCIBLHBIX
KJIACCOB BEIIECTB,

3HaeT cTaHmapTHBIC
METO/IBI TIOTTyYCHUS,
HUICHTH(UKATAHA 1
HCCJICIOBAHNS CBOMCTB
Pa3IMYHBIX TPy
BEIECTB U MaTEPHAJIOB;
npasuna Th npu padore

3HaeT cTaHAAPTHBIE METOBI
MOJTy4eHUs, uaeHTH)UKAIUN
U HCCIEOOBaHUS CBOWCTB
Pa3IMYHBIX TPYII BEMIECTB U
MaTepHaIOB; TpaBuiia
TEXHUKHA O€301TaCHOCTH TIpH
paboTre C HHMH, OCHOBHBIC

pabotel, HOpMbI Th BEILIECTBA, HE IpaBUIaxX C HUMH, OCHOBHBIE TpeOoBaHUS K O(OPMIICHHIO
3HaeT Oe3oracHoro TpeOOBaHUS K PE3yIBTATOB IKCIIEPUMEHTA
TpeOOBaHMIA K oOpalleHnsi C HUMH U | O)OPMIIEHHUIO
oopmieHmIO criocobax pE3yIBTATOB
PE3yJIbTaTOB IPEACTABIICHUS 9KCIIEPUMEHTA, HO
9KCHEPUMEHTA U | Pe3yJIbTATOB JOIYCKAaeT OTJebHbIE
HopMm Th AKCIIEpUMEHTA HETOYHOCTH
Bropoii atan (ypoBeHb) YMerb: MpOBOANUTH He ymeer YMeer mpoBOANUTH YMeer mpoBOANTH YMeeT BBINOTHATH

MMPOCTbIC XUMHNYCCKUC
OIBITHI 110 NPCAJIaraCMbIM

OIHO- U
JIBYXCTaJUHHBII

OIHO- U
JIBYXCTaJIUUHBINA CUHTE3

JACMOHCTPATHUBHBIC OIIBITHI ITO
XUMHUH,; OJHO- U
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METOIUKAM

CHHTE3 TI0
npeajiaraeMoun
METOJIUKE C BBIXOJIOM
LEIEBOTO MPOAYKTA
menee 50% ot
3asBJICHHOTO B
METO/IUKE; aHAIHN3
MOJTYYEHHOTO
BEIIECTBA OJTHUM U3
CTaHIAPTHBIX
MeTo/10B. Jlomyckaer
OTIENbHBIE OIINOKNA
pu oQpopMIICHUH
MIPOTOKOJIA
JKCIIEPUMEHTA

0 IIpeaiaraeMon
METOUKE C BEIXOIOM
IIEJIEBOT'O MPOYKTa
6omee 50% ot
3as1BJIEHHOrO;
UJCHTU(DUKALIUIO U
HCCJICIOBAHNUE CBOMCTB
MOJIyYSHHBIX BEIIECTB U
MaTepualioB. Y MeeT
0(hOpMIIATE pe3yIbTaThI
JKCIIEPUMEHTA C
HEOOJIBIITNM
KOJIMYECTBOM
3aMCUaHNI

JIBYXCTaJIMAHBIA CUHTE3 11O
[penaaraéMoi MEeTOIUKE ¢
BBIXO/IOM LIEJIEBOTO
MIPOJYKTa COIVIACHO
3a51BJICHHOMY B METOJUKE;
MPOBOIUTH KOMILJIEKCHBIN
AHAJIM3 U UCCIIEI0OBAaHUE
CBOMCTB IOJIy4E€HHBIX
BELIECTB U MaTEpUAJIOB.
Ymeer ohopMIISTH
Pe3yJIBTATHI DKCIIEPUMEHTA B
COOTBETCTBHH C
3asiBIEHHBIMU TPEOOBaHUSIMHI

Tpertwii otamn (ypoBeHb)

Bnaners 0a30BBIMH
HaBbIKaMH MPOBEICHHS
XAMHYECKOTO
JKCIIEPUMEHTA U
odopMieHHs ero
pe3yNbTaTOB

He Bimaneer

Braaneer 0a30BbIMU
HaBBIKAMH CHUHTE3a,
UACHTU(DUKALIN U
W3y4YEHUS CBOMCTB
HECJIO)KHBIX BEIIECTB

Bmaneer naBpikamu
CHHTE3a,
UACHTU(UKALIMN U
M3y4EHUS CBOMCTB
OTJEJIBHBIX KJIaCCOB
BEIIECTB (MaTEpHaIoB),
MPaBUILHOTO
MIPOTOKOJINPOBAHUS
OIIBITOB

Braneer HaBBIKAMH CUHTE3A,
UIACHTU(UKALMY U U3YICHHUS
CBOICTB BEIICCTB U
MaTepHaJIOB, IPABHUIHHOTO
MIPOTOKOJINPOBAHHUSI OTTBITOB

I1K-2 Bnagenuem 0a30BBEIMHM HAaBLIKAMHU MCITOJIb30BAHUS COBpeMCHHOﬁ afrapaTrypsl IIpy MPOBCACHUU HAYYHBIX I/ICCJ'ICIIOBaHI/Iﬁ

YpoBeHb ocBOCHMS

Ilnanupyembie
pe3yJibTaThbl 00y4eHust

Kputepuu oneHnBaHusi pe3yjbTaToOB 00y4eHH sl

(moka3zaTenu JOCTHKEHUS 2 («He 3
KOMIIeTEHIIH U 4 («Xoporioy) 5 («OTnHuHOY)
3aJaHHOTO YPOBHS YIIOBJIETBOPUTENBHOY) | («Y IOBIETBOPUTEIHHOY)
OCBOEHHSI KOMIIETEHIIHI)
IlepBoIit oTan | 3HaTh: CTAaHAAPTHHIE 3arpynHsercs B Nmeer obmiee 3HAeT CTaHIapTHBIE 3Haer CTaHJapTHbIE
(YypoBeHb) METO/Ibl IPUMEHEHUS BbIOOpE MeTona IPEACTaBIICHHUE O METO/Ibl TPUMEHEHUS METO/IBI MIPUMEHEHUS
COBpPEMEHHOM anmnapaTtypsl | IpUMEHEHHS METO/IaX MPUMEHEHHSI COBpPEMEHHOM armapaTypbl | COBpeMEHHOM
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IIPU NIPOBEAECHUN HAYYHBIX
HUCCIIEIOBAHUM,
UJCHTU(UKAIIMY U
HCCIICIOBaHUS CBOICTB
BEIIIECTB ¥ MATEPHAIIOB,
npaBuiia 00pabOTKU U
ohopMITeHHS pE3yNIbTATOB

COBPEMEHHOMN
arnmapaTypsl Ipu
MIPOBEICHUU HAYIHBIX
HCCIICIOBAHUMH,
UJCHTU(DUKALIUT U
HCCIICTOBAHMS
CBOICTB yKa3aHHOI'O

COBPEMEHHOM
arnmnapaTtypsl pH
U3Y4EHUU CBOWCTB
OTACIBbHBIX KJIACCOB
BCIICCTB, ITpaBUIax
6e3o1acHoOro
oOparieHusi ¢ HUMH U

TIpU MIPOBEACHUN HAYUHBIX
HCCIENOBAHUN U
HCCIIEIOBaHMSI CBOMCTB
Pa3IMYHBIX TPYII BELIECTB
1 MaTepuaiioB; pasuia Th
npu pabote ¢ HUMH,
OCHOBHEBIE TpeOOBaHUS K

anmnaparypsl npu
MPOBEJECHUU Hay4YHBIX
HUCCIICAOBAaHUM,

UICHTU(UKALIUN u
HCCJICIOBaHUS  CBOMCTB
Ppa3IUYHBIX TPy

BCIICCTB U MaTCpUaJIOB;

pabotsr, HOpMbI Th BEIIECTBa, HE 3HAET criocobax o(hOpMIIEHUIO pe3yIBTATOB | TpaBUIIA TEXHUKH
TpeOoBaHMI K MIpeCTaBIECHUS 3KCIIEpUMEHTa, HO 0e30macHOCTH npu
ohopMIIEHUIO pe3yapTaToB JIOMTyCKaeT OT/IEeNbHbIE pabore c HUMH,
pe3yabTaToB JKCIIEpUMEHTA HETOYHOCTH OCHOBHBIE TpeOOBaHUS K
JKCIEPUMEHTA U HOPM oopmiteHuIo
TBb, Ho onyckaer pE3yNIBTATOB
OITNOKH JKCIIEpUMEHTA
Bropoit aTan | YMETh: MPOBOJIUTH YMeer npoBOJUTH YMeer npoBOJUTH Ymeer npoBOJIUTH ‘Y MeeT BBINIOIHATh
(YpoBeHs) XUMHYECKHE IKCTIEPUMEHTHI | HEKOTOpbIe XUMHYECKHE XUMHYECKHE JIEMOHCTPAaTHUBHBIE
C UCTIOJIb30BaHNEM XUMHYECKHE 9KCIIEPUMEHTHI C 9KCIIEPUMEHTHI C OTIBITHI TIO XUMHH C
COBPEMEHHOMH ammapaTtypbl | 9KCIIEPUMEHTEHI C MCIIOJIH30BAHUEM WCIIOJIH30BaHUEM WCIIOJIb30BaHHEM
HCIIOJIb30BaHUEM COBpPEMEHHOMU COBPEMEHHOM anmnapaTyphl;, | COBpEMEHHOU
COBpPEMEHHOI anmapaTtypsl, HO OCYIIIECTBIISIET arnmapaTypsl; IPOBOIUTH
arnmapaTypsl, HO JIOMTYCKAET OT/IENIbHbIE UACHTUDUKALNIO U KOMILIEKCHBIN aHaJH3 ’
JIOMTYCKAET OIMOKH OIITNOKH. WCCIIEZIOBAaHNE CBONUCTB WCCIIEZIOBaHNE CBOWCTB
MTOJTyIEHHBIX BEIIECTB U MOJTyIEHHBIX BEIIECTB U
MaTepuasoB. Y MeeT MaTepruasioB. Y MeeT
0(pOpMITATE PE3yNNBTATHI 0(OpMITATE PE3YIIbTATHI
SKCIEPUMEHTA C SKCIIEpUMEHTA B
HEOOIBIIINM KOJIMYECTBOM | COOTBETCTBHUHU C
3aMeyaHuit 3asIBIICHHBIMUA
TpeOOBaHUSIMH
Tpernit stan | Bnagers 6a30BbIMH Brnageer HekoropeiMu | Biameer 6azoBeIMu Bnaneer 6a3oBeiMu Brnaneer 6a3oBbMu
(ypoBeHs) HaBBIKAMH HCITONIb30BAaHUSl | HABBIKAMH HaBBIKAMH HaBBIKAMH HUCIIOIB30BaHUS | HaBBIKAMU
COBPEMEHHOM anmapaTypbl | UCTIOIH30BAHUS WCTIOTH30BAHHUS COBPEMEHHOU amnmapaTypbl | HCIIOIIb30BaHUS
[P TIPOBEJICHUN HAYYHBIX | COBPEMEHHOM COBpPEMEHHOI TIPH MTPOBEICHUN HAYYHBIX | COBPEMEHHOU

HUCCIIEA0OBAHUI

anmapaTtypsl IpH
MIPOBEACHUN HAYYHBIX
HCCIIeOBaHMI, HO

anmapaTtypsl IpH
MIPOBEICHUN HAYYHBIX
HUCCIIEIOBaHUN

HCCJICIOBAHNH,
UAeHTU(UKAINN U
W3Y4YEHUS CBOMCTB

arnmapaTtypsl IpH
MPOBEACHUN HAYIHBIX
HCCIICAOBAHUM,
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JIOTTYCKAeT OIINOKH

OTACIBbHBIX KJIACCOB
BEIIECTB (MaTepHaJioB),

UICHTU(UKALIUY U
WU3y4YEHUS CBOMCTB

IIPaBUJILHOT'O BCIICCTB U MAaTCPUAJIOB,

ITPOTOKOJIMPOBAHUA IIPpaBUJIBHOT'O

OIIBITOB IIPOTOKOJIMPOBAHU A
OIIBITOB

[1K-3 Bnanenuem cucreMoit GpyHAaMEHTaIbHBIX XUMHUECKUX ITOHSATHH.

HﬂaHI/lpyeMble PE3yabTaThI

Kputepnu oneHnBaHus pe3yJIbTATOB 00y4eHUsI

Yposennb o0y4yeHUA 2 («He 3
OCBOEHUS (TokazaTenu TOCTIKEHUS
YIOBIETBOPUTEIHH | («Y IOBJICTBOPUTEIHH 4 («Xoporoy) 5 («OTauaHO»)
KOMIIETEHIIN U 3aJJAHHOTO YPOBHSI OCBOCHHSI
KOMTMETEHITNH) 0») 0»)
ITepBnbiit aTan | 3HaTh: OCHOBHBIC ATAITBI U ®parMeHTapHble Henonubie Cdopmuposannsbie, Ho | ChopMuUpoBaHHBIC
(ypoBeHb) 3aKOHOMEPHOCTH MIPENCTaBIICHUS 00 | TpEACTaBICHHS 00 cozepKaIme CHUCTEMaTHIECKIe
(hopmupoBaHus OCHOBHBIX dTallaX | OCHOBHBIX dTalax OTIENbHBIE TTPOOEITHI MIpEJCTaBIEHUSI 00 OCHOBHBIX
(hyHIIaMEHTaIbHBIX u 3aKOHOMEPHOCTSIX MIpeCcTaBIeHUs 00 JTamnax M 3aKOHOMEPHOCTSIX
XUMHYECKUX MTOHITUN 3aKOHOMEPHOCTSIX | (POPMHUPOBAHUSI OCHOBHBIX JTalax u (dhopmMupoBaHUSI
(dhopmupoBaHUs (byHIaMeHTaIbHBIX 3aKOHOMEPHOCTSIX (yHIaMEHTaTbHBIX
(hyHIaMEHTaTBHBIX | XUMHUYECKUX (dhopmupoBaHUS XUMHUYECKUX TTOHITHHA
XUMHUIECKUX MOHATUH] (byHIaMEHTaTbHBIX
MOHSATUHI XUMUYECKUX NOHATUN
Bropoit aTar | YMeTh: IpUMEHSITh OCHOBHBIE | OOmamaer YMeeT npuMeHSITh B nenom ycnemHoe CdopmupoBaHHOE YMEHHE
(ypoBeHs) (hyHIaMeHTaTbHBIC (hparMeHTapHOMN OCHOBHBIC MIPUMEHEHHE OCHOBHBIX | TTOJIB30BATHCS OCHOBHBIMHU
XUMHUYECKUE TTOHSATHS CIOCOOHOCTHIO (hyHIaMeHTaTbHBIC (byHIaMEHTaTbHBIX (yHIaMeHTaTbHBIMU
MIPUMEHEHUS XUMHUYECKUE MOHATHUS | XUMAYECKAX TIOHATHH | XUMHUYECKUMU TOHATUSIMHU
OCHOBHBIX C HEOOBIINM
(hyHIaMEHTaIbHBIX | KOJIHYECTBOM
XUMUYECKUX 3aMeYaHuil
MOHSITUI
Tpernit stan | Bnagers cucremoii 6a30BBIX ®parmeHTapHOe B nenom ycnemnuoe, | B nemom ycnemsoe, HO | YcIemHoe n
(ypoBeHs) (hyHIaMEeHTaTbHBIX MIpUMEHEHH e HO HE coJieprKariee CHUCTEMAaTHYeCKOe
XUMHUYECKUX MTOHITHN OCHOBHBIX CUCTEMaTHIEeCKOe OTJEeNBHBIE TTPOOEITHI MpUMEHEHNE
(hyHIITaMEHTAIFHBIX | IPUMEHEHHUE MIpUMEHEHNE (hyHTaMEHTaJIbHBIX
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XUMUYECKUX
MOHSTUH

(dhyHIaMeHTaIbHBIX
XMMHUYECKUX

MOHSTUHN

byHaaMeHTaIbHBIX
XUMHYECKHUX ITOHITUHN

XUMHYECKUX IOHATUN

[1K-4 CriocoOHOCTBIO TPUMEHSTH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI M 3AKOHOMEPHOCTH Pa3BUTHA XUMUYECKON HAYKH NP aHAIH3E
ITOJY4EHHBIX PE3YJIBTATOB.

YpoBeHb Kpurepun orieHuBaHusI pe3yapTaToB 00yUIeHHS
[Inanupyemsbie pe3yiabTaThl
OCBOGHUS 2 («He 3
o0y4eHus 4 («Xopor1o») 5 («OTnuyHO»)
KOMITCTCHITHH YIOBIETBOPUTEIHHO») | («Y IOBICTBOPUTEIHHOY)
IlepBerii sram | 3HaTh:  OCHOBHBIE  JTambl | He 3Haer obmmx HcnbrThiBaer Bnageer HayanbHbIMU CniocobeH K TpaMOTHOMY
(ypoBeHb) Pa3BUTHS XUMUH; XAMHYECKUX TOHSTHI 1 orperesieHHbIe HaBBIKAMH U yMEET pacmpeneIeHnIo BpEMEHH U
Hay4dHbIe JOCTIDKEHUS | HE YMEET IPUMEHSTh 3aTpyAHEHUS TIPH MPUMEHSTH TOJTy4YeHHBIE paccTaHOBKE MPHOPUTETOB
HauboIee BBIIAIOIINXCS | 3aKOHBI K PEIIEHUIO pEIIeHnH 3324 IT0 XUMUH | 3HAHWS K PEIISHHIO 3a7a4 10 | B BBITOJHEHUH PaOOTHI.
OTEYEeCTBEHHBIX Y | TIPOCTHIX 3a/1a4 IO XUMHHN XUMUH, a TaKKe

3apyOCKHBIX XUMHKOB,
WX BKIIQJl B pa3BUTHE XUMHH.

HCITOJIB30BaTh 3HAHUS TIPH
MTOCTPOSHUH CEPhE3HBIX
3a7a9 B XUMHYECKON

o0macru.
Bropoit srtanm | YMeTsh: ornenuBaTth | He ctpemutcs | [lonumaer BakHocTh K | CrocoOeH k ¢opmynupoBkd | KoHTpoiaupyer — (hakTopsl,
(YypoBeHb) XMMHAYECKUE  MOHATHS M | BBIIOJIHUTH paboty | moaxony pELIeHUsI | OCHOBHBIX XUMUYECKHX | CIIOCOOHBIE HOBJIHSATH
3aKOHBI B CJIOXKHOM CHCTEME | KauyeCTBEHHO, HE | XUMHYECKOU 3ajJady, | IPUHLUIIOB Ha BBIIOJIHSAEMYIO paloTy,
BO33PCHHI COBpPEMEHHOH | 3(pPEeKTUBHO TOMOMpPAET | OAHAKO HE | UCCIIE0BATENECKON PaOOThI. | MPH HEOOXOIUMOCTH
XUMUHU HEOOXOOUMbIC METOABL. | KOHTPOJIUPYET KauecTBO KOPPEKTUPYET CBOU
HOJTY4EHHBIX JeUcTBUS.
PE3YJIbTaTOB.
Tperuil »tan | Bnagers: HaBblkamu | He cnocoben | UcmeiteBaer cnoxkHocTH | Brameer nocratouHbiM | [TokasbiBaer YBEPEHHOE
(ypoBeHs) 00513aTENBHOT0 03HAKOMIICHUS | 3P PEKTHBHO TIPU OTIPEZCNICHNH BHIOOpa | KOMMYECTBOM ~ 3HAHMKA  TIO | BIAJICHWE 3HAHUSMH BO
C TpenpiCTOpHEN TOro WM | UCIONb30BATh CBOM | HEOOXOIMMOIO BBIOOPY METOa, | MHOTHX HalpaBJICHUIX
HWHOTO BOIIPOC IOCTABJICHHOI'O | 3HAaHUSI B HAayYHOM | XMMHYECKOIO METOAA I | MPUMEHSEMOro Uil JAaHHOTO | XUMHUYECKOTO aHaJIN3a.
B €ro MPaKTHYECKOH HAyYHOH | JEATEIbHOCTH. JOCTHKEHUS LIEITH. MCCIIEZIOBAHUSL.

n nenaromquKoﬁ
JACATCIIbHOCTH.
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Kpurepusimu oneHHBaHUS SBISIFOTCS OajuIbl, KOTOPHIE BBICTABISIOTCS IPETOAAaBATENIeM 33 BUIBI JCATEIHHOCTH (OLEHOYHBIE CPEJICTBA) IIO
UTOTaM HM3y4YCHHUS MOJYJIEeH NUCHUIUIMHBI, TEPEYUCICHHBIX B PEUTHMHI-IUIAHE MUCHMIUIMHBL, JUIS 9K3aMEHA: TEeKYIIWH KOHTpPOJIb — MakcumyMm 40
0atoB; pyOeKHBINM KOHTPOIb — MakcuMyM 30 6ayuioB, moouipuTensHble 0amsl — MakcumyM 10.

[IIkaJibl OLIEHUBAHHUS U1 DK3aMEHa:

oT 45 10 59 6annoB — «y10BIETBOPUTEIBHOY;

oT 60 10 79 GaINIOB — «XOPOIIIOY;

oT 80 GaJIJIOB — «OTJIMYHOY.
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4.2. TunoBble KOHTPOJIbHBIC 3a1aHUA WJIN UHBIE MaTE€pHUaJIbl, He()ﬁXO}II/IMLIe JJIA OHCHKH
3HaHHI7[, yMeHHﬁ, HaBBIKOB M OIIbITA JEATECJIbHOCTH, XaPAKTECPUIYIOLIUX 3TAIIbI
(l)OpMHpOBaHHH KOMIIeTEHIIMIi B nmpouecce OCBOCHUs 06pa30BaTeJ’ILHOﬁ nporpaMmmabl.
MeToauueckue MaTepuaJbl, oNpeac/Jasaouue npouecaypbl OicHUBaAHUA 3HaHHi7[, yMeHHf/'I,
HaBBbIKOB H ONIBITA T€ATC/IbHOCTH, XaPAKTECPUIYIOIIUX 3TAllbI (l)OpMPIpOBaHI/IH KOMIIeTeHIuii

Orarsl Pesynbratel 00ydeHus Komnerennus OneHouHBbIE CpesicTBa
OCBOEHUS
1-ii aran | 3HaTh: TEOpETUUECKHE OIIK-1 cniocoOHOCTBIO KomnokBuym,
3HaHUS | OCHOBBI 0A30BBIX UCII0JIb30BATh NOJYYEHHbIE | TECTUPOBAHUE, 3alUTa
XUMHMYECKUX JUCHUIUINH 3HAHMSI TEOPETUUYECKUX nabopaTtopHoOi pabOThI
OCHOB (DyH/TaMEHTAIbHBIX
pa3ziesioB XUMHUH TIPH
pelieHnu
npodeccuoHalbHBIX 3a1a4
3HaTh: crannaptaeie | OIIK-2 Bnagenuem Komnoksuywm,
METO/IbI MOJIy4Y€HUSl, | HAaBbIKAMU XUMHUUYECKOTO TECTUPOBaHUE, 3aIIUTa
UJEHTUPUKAITIT U | DKCIIEPUMEHTa, OCHOBHBIMU | JJAOOpaTOpHOU paboThI
HCCIeI0OBaHUs CBOMCTB | CHHTETUYECKUMU U
BEIIECTB M MaTepualioB, | aHAIUTUYECKUMHU METOJaMHU
nmpaBwia oOpaOOTKHM W | TIOJIyUYEHHUS M HCCIICIOBAHUS
opopMIIEHHSI PE3yAbTATOB | XUMUYECKUX BEIIECTB U
paboTsl, HopMbl Th peakuuii
3HaTh: CTaHJAPTHBIE [1K-2 Bnanenuem 6azoBbiMu | KomnokBuym,
METO/1bl IPUMEHEHHUS HaBbIKaMU MCMOJIb30BaHUS | TECTUPOBAHUE, 3aIUTa
COBPEMEHHOM anmaparypbl | COBPEMEHHOU anmaparypbl | Ja0OpaTOpHON pabOThI
MIpY MPOBEICHUHU HAYYHBIX | MPU MPOBEICHUH HAYYHBIX
HCCIICJOBAHHH, HCCIIEIOBAaHNUNI
UJIeHTU(DUKAIIIN U
HUCCIIEJOBAHUS CBOMICTB
BEIECTB U MaTepHAJIOB,
npaBuiia 00pabOTKH U
odopMIIeHHSs PE3yIbTATOB
pabotsl, HopMbl Th
3HaTh: ocHOBHbIC ATanbl U | [IK-3 Bnanenuem cucremoit | Komnoksuym,
3aKOHOMEPHOCTH ¢byH1aMeHTaIbHBIX TECTHUPOBaHUE, 3allIMTa
(dhopmupoBaHus XUMHYECKUX TOHSTUH. nabopaTopHoit paboThI
(G yHIaMeHTaJIbHBIX
XUMHYECKUX TOHSITUN
3uatb: ocHoBHble oTanbl | [1K-4 cnocobHoctrio | KomnokBuym,
Pa3BUTHS XUMUH; MPUMEHSITh OCHOBHBIE | TECTUPOBAHUE, 3aIUTA
Hay4YHBIE JIOCTHKEHUS | ECTECTBEHHOHAYYHbBIE nabopaTopHoit pabOThI
Hauboyiee  BBIJAIOIIMXCA | 3aKOHBI M 3aKOHOMEPHOCTH
OTEUECTBEHHBIX U | pa3BUTHS XUMHYECKON
3apyOe’KHBIX XMMHUKOB, HayKH pu aHaJm3e
UX BKJIAJ B Pa3BUTHUE | IIOJYyYECHHBIX PE3YJIBTATOB
XHUMHH. MIOJIYYEHHBIX PE3YyJIbTaTOB
2-fi 3Tan | YMETh: BBINOJIHATh OIIK-1 cnocoGHOCTBIO Komnoksuym,
YMeHus | craHgapTHBIE IEHCTBUSA MCII0JIb30BATh NOJYYEHHBIE | TECTUPOBAHUE, 3aIUTA

(xmaccudukanys BEmecTs,
COCTaBJIEHUE CXEM
MIPOILIECCOB,
CHCTEMATH3alMsI TaHHBIX U

3HAHUS TEOPETHUECKUX
OCHOB (DyH/1TaMEHTAJIbHBIX
pa3zieNoB XUMHUH NPU
pelIeHNn

nabopaTopHOil paboThHI
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T.I1.) C Y4€TOM OCHOBHBIX
MOHATHI 1 001X
3aKOHOMEPHOCTEM,
(bopMynUpyeMBbIX B
pamkax 0a30BbIX
XUMHYCCKUX JTUCIUTUTHH
YMeTh: pematb TUIIOBbIE
y4eOHbBIC 33]Ia4H I10
OCHOBHBIM (0a30BbIM)
XUMHYECKUM
JTUCIATLTAHAM

npoecCHOHATBHBIX 3a7a4

YMeTb: IpoBOIUTH
MIPOCThIE XUMUYECKHE
OTIBITHI IO MpeAIaraeMbIM
METOAUKaM

OIIK-2 - BrameHneM
HaBBIKAMH XMMHUYECKOTO
IKCIIEPUMEHTA, OCHOBHBIMH
CUHTETHYECKHMU U
AHAJIMTHYECKUMH METOJaMH
MOJTYYEHUS ¥ UCCIICIOBAHUS
XHMHYECKUX BEIIECTB U
peakuuii

Komnoksuywm,
TECTHPOBAHUE, 3aIUTA
nmabopaTopHON PabOThI

YMeTb: IpoBOIUTh

T1K-2 Bnagenuem 0a30BLIMHU

Komnoksuywm,

XUMHUYCCKUEC HaBbIKaMHU HUCIIOJIb30BaHUS TECTUPOBAHUC, 3allITa
9KCIIEPUMEHTHI C COBPEMEHHO amnmaparypsl | JlabopaTOpHOU paboThI
HCIIOJIB30BAHUEM IIpY IIPOBEIEHUN HAYyYHBIX

COBPEMEHHOM amnmaparypbl | UCCIEAOBAHUI

YMeTs: npumensTh | [1K-3 Bragenuem cucremoii | KommokBuym,
OCHOBHBIE ¢byH1TaMeHTaJIbHBIX TECTHUpPOBaHUE, 3allIMTa
dbyHIaMEHTATBHBIC XUMUYECKUX TTOHATUH nabopaTopHON PabOThI

XUMHWYCCKUEC ITOHATHUA

VYMeThb: OlleHUBAaTh
XUMUYECKUE OHATUSA U
3aKOHEBI B CJIOJKHOM
CHUCTEME BO33pPEHUI
COBPEMEHHOUN XUMHH

I1IK-4 CIIOCOOHOCTBIO
HPUMCHSTh OCHOBHBIE
€CTECTBCHHOHAYYHbBIC
3aKOHBI U 3aKOHOMEPHOCTH
pa3BHUTHS XUMHYECKOMH
HAyKH npu aHaju3e
MOJIYYECHHBIX PE3YJIbTaTOB

Kommoksuym,
TECTUPOBaHUE, 3allIMTa
1abopaToOpHON PabOThI

3-1 sTan
Bnanenus
HaBBIKAMH

Brnaners: HaBbIKaMH
paboTsl ¢ yueOHOM
JIuTEepaTypoi 1o
OCHOBHBIM XUMHUYECKUM
JUCLUIUTMHAM

OIIK-1 crtocoOHOCTBIO
UCII0JIb30BAaTh TOTyUYEHHbBIE
3HAHMS TEOPETUYCCKUX
OCHOB (DyH/IaMEHTAJIbHBIX
pa3ziesioB XUMHH IIPH
pelIeHnn
npodeccnoHaNbHBIX 3a7a4

Komnoksuym,
TECTHUPOBAHUE, 3aIIUTa
1abopaToOpPHON PabOThI

Brnanetp 6a3oBbIMU
HaBBIKAMH TIPOBE/ICHUS
XUMHUYECKOTO
IKCTIIEPUMEHTA U
oopMIIeHHS ero
pe3yIbTaToOB

OIIK-2 BiageHmnem
HaBBIKAMH XHMHUYECKOTO
SKCIIEPUMEHTA, OCHOBHBIMU
CHUHTETHYECKUMHU U
aHAJUTUYECKUMU METOdaMH
MOJY4YEHHS U UCCIIEI0BAHUS
XMMHYECKHX BEIIECTB B
peakuui

Komnoksuym,
TECTUPOBAHUE, 3aIUTA
nabopaTtopHoit paboThI

Bnaners 6a30BeIMH
HaBBIKAMH HCITIOJIb30BaHUS

T1K-2 BnageHuem 0a30BLEIMHU
HaBBIKAMH UCIIOJIL30BaAHUS

Komnoksuym,
TECTUPOBAHUE, 3aIINTA
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COBPEMEHHOM anmnaparypbl
IIPU IPOBEACHUN HAYYHBIX

COBPEMEHHOMU anmnaparypsl
HPH NPOBEACHUH HAYIHBIX

nabopatopHoit paboThI

XUMHYECKUX TTOHITHI

HCCIEN0BaHUN UCCIIEI0BAHUI

Biagers cucremon [IK-3 Bnanenuem cucremoint | Komnoksuym,
0a30BbIX dbyHIaMEHTAIBHBIX TECTUPOBAHUE, 3alIUTa
(dyHIaMEHTAIBHBIX XUMUYECKUX TTOHATUHN nabopaTopHOi paboThI

Bnaners: HaBbIKamMu
00s13aTeIBHOTO
O3HAKOMJICHHS C
MPEIBICTOPUEN TOTO WIIH
HWHOTO BOIPOC
MOCTABJIEHHOTO B €0
MIPAaKTHYECKOW HAYYHOU U

[IK-4 CIIOCOOHOCTBIO
HPUMEHSTh OCHOBHbIE
€CTECTBEHHOHAy4YHbIE
3aKOHBI U 3aKOHOMEPHOCTHU
pa3BUTHUA XUMUYECKON
HayKH npu aHanuse
MOJIyYEHHBIX Pe3y/bTaTOB

Komnoksuywm,
TECTHPOBAHUE, 3AIUTA
nabopaTopHON PabOThI

MeJarOoTH4eCKOn IOJIYYECHHBIX PE3YIBTaTOB
JIeSITEITbHOCTH.
3amuTa Ja6opaTopHOii padoThl
Ne HaumenoBanue nabopatopHbsix paboT
/11

1. | 3yuyeHue XuMH4ecKoro paBHOBECHS] TOMOTE€HHON peaKINU

2. N3yuenune 3aBUCHMOCTH JaBJICHHS HACBHIIIEHHOTO Tapa

WHIMBHUIYATBHOM KUJIKOCTH OT TEMIIEPATYPHI.

3. | Onpenenenue >HTANBIIUU 00pPa30BaHUS KPUCTAILIOTHIpATA U3
0€3BOIHON COIM U BOIEL.
4 HccnenoBanue paBHOBECHS IBYXKOMIIOHEHTHOW CUCTEMBI «OKUIKHUI

pactBop-niap». [locTpoeHue nuarpaMmMbl «TeMIiepaTypa-cocTaBy s
JIBYX MOJIHOCTHbIO CMEITUBAIOIIUXCS KUAKOCTEH.

5 I/ISY‘IGHI/IC IreTEPOrCHHOr0 PaBHOBECHA B CUCTEME U3 ABYX OI'PaHHYCHHO
PACTBOPHUMBIX X(HHKOCTCﬁ.

6 I/ICCJ'Ie,Z[OBaHI/Ie KpUucCTaJuIM3allun 6I/IHapHBIX JICTKOIIJIaBKHUX CHCTECM.
HOCTpOGHI/Ie JuarpaMmbl IJIaBKOCTH.

7 N3ydeHue B3auMHOM paCTBOPUMOCTHU KUJIKOCTEN B TPEXKOMIIOHEHTHOM
cucreme. [loctpoenne quarpaMmbl paBHOBECHS B CUCTEMAX C
OTPaHUYEHHOU PaCTBOPUMOCTHIO.

8 OrnpezneneHre akTUBALMOHHBIX NTAPaMETPOB PEAKIMKU OKUCICHHS

HOJU-HOHA IICPOKCUIOM BOJOPOJa METOAOM OTCUCTA BPCMCHH.

9 I/I3yquI/Ie KHMHCTUKHU MHBCPCHUH Caxapa.

10 | M3yueHune KMHETUKY TYIICHHS JIIOMUHECIICHITNH (IIF0OpeciienHa
OpOMUIOM KaJHsl.

11 | V3yueHue KWHETUKHU PEeaKINK HOJUPOBAHUS alleTOHA.

12 | MaremMatndeckoe MOAECTUPOBAHNE CI0KHBIX XUMHUUECKUX PEaKIni.

13 | Onpenenenue 3PeKTUBHBIX YHCEN IEPEHOCAa HOHOB B PACTBOPE CEPHOI
KHCJIOTEHL.

14 | UccnenoBaHue 3IEKTPUIECKON MPOBOIUMOCTH DIIEKTPOJIUTOB B BOJIE.

15 | Onpenenenne KOHCTaHTHI AMCCOIMAIIMM  OJHOOCHOBHOW  KHCIIOTHI
METO/IOM HU3MEPEHHUS AIEKTPOTPOBOJTHOCTH PACTBOPOB

16 | HccnenoBanue snemenTta Jlanuens

17 |Omnpenenenue mpOU3BENEHUS PACTBOPUMOCTH TPYIHOPACTBOPHUMOTO
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COCAMHCHUA MCTOAOM U3MCPCHUS SJICKTPOABIKYIIUX CUJIL.

18 |Omnpenenenue TemmepaTypHOUW 3aBUCHUMOCTH SJCKTPOIBUKYIICH CHITBI
raJIbBAHMYECKOTO JIEMEHTA U pacyéT Ha €€ OCHOBE TEPMOJMHAMHYCCKUX
BEeJIMYNH XUMHUYIECKON pCaKknuu.

[IpoBoauTCs B popMe YCTHOTO OMpOca JI0 BBHIIOJHEHUS paOOTH U MPOBEPKU O(POPMIICHHOMN
paboThI B TaOOPATOPHOM JKypHAJIE.

Kpurepun n Mmetoayka OLleHUBAHUSA:

OreHKa MPOMEXKYTOYHBIX 3HAHHUHA CTYICHTOB Ha JIAOOPATOPHBIX pabOTax OCYIIECTBIISCTCS
Ha OCHOBAHMH UX OTBCTOB HA BOIIPOCHI AJId CaMOCTOSITEIIBHOM IIOATrOTOBKM.
- 0 6anIoB BHICTABIIAETCS CTYACHTY, €CJIM OH HE BJIAJIEET COACpPKaHUEM JIJAO0OPATOPHOM pabOTHI;
- 2 Oama BBICTABISETCS CTYJAEHTY, €CIIM OH YaCTUYHO BIIJICET COJACpKaHUEM J1abopaToOpHOM
paboTh;
- 3 Oayuta BBICTABISIETCS CTYIEHTY, €CJIM OH BIJIAJICET COJIEpKaHUEM J1abopaTOpHO paboThl, HO HE
MOET OOBACHHUTH MOJIYYCHHBIC PC3YJIbTAThI; B pa60Te AOMYHICHBI OAWH-ABA HEA0YCTa IIPU
OCBEIICHUH OCHOBHOTO COJICP’KaHUS OTBETA;
— 5 Oanya BBICTABIIAETCS CTYICHTY, €CJIM OH €CIlU JlabopaTtopHasi paboTa BBHIMOJIHEHA B IOJHOM
00BeME U CTYJIEHT MOKET OOBSICHUTD MOJTy4E€HHBIE PE3YIbTaTHI.

KoniiokBuymsl
IlecToii cemecTp
IIporpamMmma nepBoro KO/VIOKBUYMa M0 XMMHUYECKOIl TePMOIMHAMUKE

TepmomHamMuyeckue CHCTEMBI, UX KiaccH(UKalus, TEPMOJUMHAMUYECKHI METOJ] UX OMHCAHMSL
TepmoanHAMUYECKOE COCTOSIHUE CHCTEMBL. TepMOAMHAMHYECKHE MapaMETPbl COCTOSHUS CUCTEMBI -
VHTEHCUBHBIE U SKCTCHCHBHBIE.

TepmorHammuueckue npoueccbl. CaMOnpOU3BOIBHBIE M HECAMOIIPOU3BOJIBHBIE, TEPMOIUHAMUYECKH
oOpatumble U HEOOpaTHUMBbIE, PABHOBECHBIE U HEPABHOBECHBIE MPOIIECCHI.

[lepoe Hauano (3aKOH) TEPMOJMHAMHUKH, €r0 COJAEpXKAaHWE M MaTeMaTHMYECKUE BBIPAKEHUSL.
Buyrpennsis sueprusi, sHTanbmis. Mx cBoiictBa. Temmora U paboThl pa3nuvHoro poja. O0oO0meHHbIe
CHJIBI U 00OOIIEHHBIE KOOPUHATHL. BhIuncieHne n3MeHeHusl BHYTpEeHHEH SHEPruu, TeryIoThl U paboThl
IIPY TPOTEKAHUM pPa3IMYHbIX IPOLECCOB. TeIIoeMKOCTb. TEIUIOEMKOCTM Kak Mepa W3MEHEHUs
BHYTPEHHEM 5HEPrUM WIM SHTAIBIMU C HM3MEHEHHEM TEMIIEpaTypbl. 3aBHCUMOCTh TEIUIOEMKOCTU
VHMBUIYAJIbHOTO BELIECTBA OT TEMIIEPATYPBHI.

[lepBoe Hauwamo TEpMOJMHAMUKMA W SHEpPreTHKa pa3MyHbIX IporeccoB. 3akoH ['ecca, ero
dopmynupoBka. CnenctBusi U3 3akoHa l'ecca W MX NMpPUMEHEHHE IJIsI TEPMOXMMHUYECKUX pPAcyeTOB.
VYpasuenue Kupxroda. Metonsl pacyera TemIoBbX 3PPEKTOB PazIMuHbIX GU3NUYECKUX U XUMHUYECKHX
nporieccoB. TaOmuipl CTaHTAPTHBIX TEPMOAMHAMMYECKMX BEMYMH M HX UCIOJIB30BAHHUE B
TepMOMHAMUYECKUX pacdeTax. PacueT terioBbix addexror mo manabmv H u HO: -H% mwm H%98 u H;
- H°298. Pacuersi ¢ ucronb3oBanueM ypapHeHus [ 'rn60ca - I enbMrosblia.

Bropoe Hauano (3akoH) TepMOAMHAMUKH. TepMOJMHAMUYECKHE METObI PACCMOTPEHUS BOIIPOCa O
BO3MOKHOCTU M HAIPaBJICHUH CaMOIIPOM3BOJIHOIO MPOTEKaHUs IpoueccoB. CraTucTuyeckas npupoa
BTOPOTO 3aKOHA. YpaBHEHHE BTOPOTO 3aKOHA JUIsl 0OPaTUMBIX M HEOOPaTUMBIX MPOLECCOB. DHTPOMHSL.
E€ ocHOBHbIE CBOMCTBa. DHTpOMUS KaK KOOpAWHATA COCTOSIHUS B SBJICHHAX TersiooOMeHa. MeToibl
pacyera W3MEHEHMS SHTPOIMM TIpU MPOTEKaHMM pPa3MYHBIX MPOLECCOB. AOCOMIOTHAs SHTPOMUSL
Beramcrienre aOCcoMOTHON 3HTPONUM U €€ W3MEeHeHMs. VI3MeHeHre SHTPOIMN W30JIMPOBAHHOM CHCTEMBI U
HarpasjieHue Ipouecca. Kpurepun BO3MOKHOCTY HANpaBlIEHWs W Ipeena MPOTEKAaHWS pasiIM4HbIX
IIPOLIECCOB B M30JIMPOBAHHOM CUCTEME.

OO0BeIMHEHHOE YpaBHEHUE NIEPBOTO U BTOPOTO HA4ajl TEPMOAMHAMUKH ((DyHIaMEHTAIBHOE YpaBHEHHE
I'u00ca). 3naueHue 31oro ypaBHeHus. OyHIaAMEHTaIbHbIE YpaBHEHUs [ 100ca ISt OTKPBITBIX U 3aKPBITHIX
CHCTEM.

Merop TepmoHamMuueckuX (GyHKuuA ['100ca. BHYTpeHHsST SHEpPrust U SHTAIBNUS KaK HW30XOPHO-
M309HTPOIMIAHBIN 1 N300apHO-M303HTPONMIHBIN MTOTEHLUABL.
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Oneprus ['emsmronbia v 3Heprust [ m66ca, wx momable muddepenHmasy, ceoiictBa F u G. Ycnous
paBHOBeCHSI M TIPOTEKaHWS MPOLIECCOB MPHU TOCTOSHCTBE JABJICHHS M TEMIEpaTypbl WM oObeMa U
TEMIIEPATYPHI.

Xapakreprctrdeckue GyHKmH. VIx coiictea. Cesu Moty HUMU. EcrecTBeHHbIe iepemenHbie. Kpurepun
BO3MOYKHOCTH CaMOITIPOM3BOJIBHOTO TEYEHHSI TIPOLIECCOB M KPUTEPUH YCTOMYMBOTO PABHOBECHS B 3aKPBITHIX
CHCTEMAX JUISl PA3JIMUHBIX YCJIOBUI CYIIIECTBOBAHUSI CUCTEMBI.

VYpaeuenne [u66ca-Ienpmronsiia. Ero BeBon. Pazmiunbie ¢opmbr storo ypaBaenus. Dusndeckuii
CMBIC]T BEJIMYMH, BXOJAIIMX B ypaBHeHHe [uOOca - I'enpmrosrbia. 3HaueHue ypaBHEHuWs. BrmsHue
TeMIIepaTypsl Ha M3MeHeHHe sHepruv | nodca. Metozp! pacuera AG.

Xumuueckre noTeHmanbl. VX cBoiicTBa. XHMHYECKUE TMOTEHUMATIbI OJHOKOMIIOHEHTHBIX CHCTEM.
CBsi3b XUMUUECKHX TIOTEHITMAJIOB C 3Hepruei [ mooca.

TepMoHaMIYecKrii METO/T aKTUBHOCTH. ET0 cyTh. AKTHBHOCTB, KOA(/(PHUIMEHT akTUBHOCTH. JleTydecTh
n xod(uiment nerydectu. Ou3MUecKuil CMBICT KOd(hQUIeHTa aKTUBHOCTH (JieTydectr). Paznmuunbie
METO/IbI OTIPEJIETIEHNS] JIETYUECTH PEATbHBIX I'a30B.

IIporpamma BTOPOro KOJVIOKBUYMA [0 XMMHYECKOI TePMOIMHAMUKE

PactBopbl. OOmias xapaktepuctuka pacTBOpoB. CrocoObl BBIpaKEHHUS COCTaBa PacTBOPOB.
WNneansHpie u HewjaeanbHble pacTBOphL. [lapuyanbHble MOJISIpHBIE BEJIMYHMHBI, X CBOMCTBA.
Paznuumne mexmy mapuuambHBIMA MOJSPHBIMH BEIHYMHAMH M XHMHYECKHUMHU TOTEHI[MATAMM.
VYpasuenus ['n66ca-/{rorema.

WneanbHble pacTBOpbL. Pasnmuune MexXITy NOHATHAMHM “‘UACaNbHBIA PacTBOP. W “UIEATbHBIN Ta3’ .
TepMoaMHAMUYECKHE CBOWCTBA WICABHBIX PACTBOPOB. 3aBUCHMOCTh XHUMHUYECKUX MOTEHIIMATIOB
KOMITOHEHTOB UJI€aJTbHOTO PacTBOpa OT cocTaBa. DyHKIMK CMelIeHHs JIeaIbHBIX PacTBOpoB. [laBnenue
napa HaJ| ueaTbHBIMHU U MPENIETLHO pa30aBIeHHBIMU pacTBopaMu. 3akoHbl Payrs, ['enpu, lansToHa.

Heuneansubie pactBopsl. [IpeaenbHo pa3daBieHHBIE PacTBOPHI. TepMOAMHAMUYECKAN METOJ
aKTUBHOCTH, €ro cyTh. Koapduiments! aktuBHOCTH. CTaHAAPTHBIE COCTOSHHUSL.

PaBHOBecue “kuaKocTh-map” B OMHAPHBIX CHUCTeMax. J(uarpammbl COCTOSHUS, UCTIOJIh3YeMbIC
JUIsl  OTNMCAHUs CBOMCTB OWHApHBIX pacTBOpoB. Jlmarpammel “oOmiee nmaBlieHHE-COCTaB” |
’TeMInepaTypa-cocTaB” UICATbHBIX M HEUACAIbHBIX JKUAKUX pacTBOPOB. OCHOBHBIC THIIbI
OTKJIOHEHU OT 3aKOHOB HWJEAJIbHBIX PACTBOPOB. A3EOTPOMHBIE CMECH M MX CBOMCTBA. 3aKOHBI
I'u66ca-KonoBanoBa, ux ananu3. Pa3geneHue HEOrpaHMUEHHO CMEIIMBAIOUIUXCSA JKUIKOCTEH
METO/IOM MEPErOHKH.

PaBHOBeCcHE “KUIKOCTH-)KUIKOCTH B CUCTEMax C OrPaHUYECHHOW B3aMMHON PacTBOPUMOCTBHIO
xuakocteld. Ilpumenenune mpaBmna (a3 k TakuM cucrtemam. KpuBble paccioenus. BnusiHue
TEeMIIepaTypbl Ha B3aUMHYIO pacTBOPUMOCTh. COTPsKEHHbIE PACTBOPHI.

KonnuratuBHble CBOMCTBa pacTBOPOB. 3aBUCUMOCTh TEMIEPaTypbl KUIIEHUS U TEMIEpPaTyphl
3aMep3aHus OT COCTaBa U CBOMCTB YHMCTHIX KOMIIOHEHTOB B UJCANIbHBIX, MPEACTBbHO Pa30aBIEeHHBIX
U HeuaeaJbHBIX pacTBopax. Kpuockomuueckas u 30ynHocKomuyeckas MOCTOsHHBIE. X
¢busnueckuit cmpicn. Kpuockonus u 30ynuockomnusi.

Ocmotuueckue sBieHus. YpasHenue Baut-I'odda, ero TepmoanHaMuyeckuii BIBO/I.

Pacripenenienie  pacTBOPEHHOTO  BENIECTBA  MEXAY  JBYMS  HECMEUIMBAIOIIMMUCS
pactBoputensmu. KoHnctanra pacnpezneneHus 1 ko3hGUIUEHT pacrpeaencHus. IKCTPaKIusl.

IIporpamma TpeTrbero KOJUIOKBUYMA [0 XMMHYECKOI TePMOANHAMHUKE

I'eTeporennsie — 1 roMoreHHbIE cUcTeMbL. OOIIe TOHATHS U orpezerneHus. dasza, COCTaBIAOINE
BEIIECTBA, KOMIIOHEHT, YHCIO KOMIIOHEHTOB, CTeleHb CBOOObI (BapMaHTHOCTh). Pacyer umcna
KOMIIOHEHTOB, uucia (a3 W cremeHeld CBOOOABI TPH OTCYTCTBUU PEAKIMIl MEKTYy BeEIeCTBAMHU,
oOpazyromumu cucteMy. YcnoBus (asoBoro paBHoBecust. [Ipasuio da3 ['u66ca, ero anamms.

Juarpammbl coctostHus. OOIue MPUHIUIBI WX MOCTpoeHUs. [IpHHIMIT COOTBETCTBUSA U TIPUHIIUI
HenpepbIBHOCTH. DurypatuBHbIe TOUKH. OCHOBHBIE TUTIHI 00BEMHOM 1 TNIOCKOM THarpaMMm.

@da30Bble PABHOBECHSI B OJIHOKOMIIOHEHTHBIX cHcTeMax. Da30oBble Mepexoibl MEPBOr0 U BTOPOTO
pona. Ypasuenue Knaysuyca -Knaneiipona. Ero BeiBoa u ananus. [Ipumenenue ypasuenus Knaysuyca -
Knamneiipona k paBHOBeCHsSIM MEXKTY KOHIECHCHPOBAHHON M Ta3000pazHO (azamMu U K PaBHOBECHSIM
MEXTY IBYMSI KOHICHCUPOBAHHBIMHU (ha3amMH.
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IInockas nuarpamMma COCTOSIHMSL OJHOKOMIIOHEHTHBIX CUCTeM B koopauHarax P - T. IIpumenenune
npaBwia (a3 K OJHOKOMIOHEHTHbIM cucTeMaM. llonsitue 06 oObeMHBIX auarpammax. IImockas
JarpamMma BOJIpl, €€ TI0IpOOHBIN aHAIU3.

dazoBoe paBHOBECHE B JIBYXKOMIIOHEHTHBIX cHcTeMax. [IpuMenenune mpaBwia a3 K
JIBYXKOMIIOHEHTHbIM cucremaM. llocTpoeHue auarpamMm COCTOSHMS JBYXKOMIIOHEHTHBIX CHCTEM.
Onpenenenue uncina a3 Ha TWIOCKoU uarpamme. [IpaBmno peryara.

PaBHOBecue B cucremax "TBepioe TenO - KUAKOCTH'. OCHOBHBIC THUIBI JUArpamMM PaBHOBECHS
"TBepaas (asa - pacriaB" B OMHApHBIX cucTeMax. /lmarpaMmel maBkocTy. Mx aHamms.

CucteMbl ¢ HEOTPAaHUYCHHOW PACTBOPUMOCTHIO KOMIIOHEHTOB B JKHMJIKOM © B3aUMHOUN
HEPAaCTBOPUMOCTBIO B TBEPJIOM COCTOSHMM (CUCTEMBI C MPOCTOM 3BTEKTHKOM). [loapoOHbIil anamm3
muarpamm. JIMHUM JTUKBUAyca M COJMMAYCA. DBTEKTUYECKHUE TOUKU. TepMudeckuii aHamu3. Kpusbie
OXJIQKIEHHS PacIUIaBOB Pa3IM4HOro cocrasa. [locTpoeHne quarpamMm COCTOSHHS JIBYXKOMITIOHEHTHBIX
CUCTEM IO KPUBBIM OXJIAXKACHUS. TpeyrorbHUK TaMmmana.

@da3oBble paBHOBECHS B TPEXKOMIIOHEHTHbIX cHcTeMax. llpuMeHenue mpaBuina ¢a3 K
TPEXKOMIIOHEHTHBIM cucTeMaM. ['paduueckoe n300pa’keHHe COCTaBa U CBOMCTB TPEXKOMIIOHEHTHBIX
cucteM. Merompl [ub60ca u Pozeboma. M3oTepmbl pacTBOPUMOCTH TPEXKOMIIOHEHTHBIX CHCTEM.
[IpaBuno TapaceHkoBa.

IIporpamma 4eTBepTOro KOJNIOKBUYMA 10 XMMHY€CKOIl TEpMOIUHAMIKE

OyHamMeHTanbHble ypaBHeHHs ['nO0Oca. Xapakrtepuctuueckue (QyHkuuud. OHeprus ['nObca,
sHeprusi lenmpmroisibiia, ux  cBoiictBa. OOmume ycloBHUS  paBHOBECHS U KPUTEPHUH
CaMOIIPOU3BOJIBHOTO MPOTEKAaHUs MPOILECCOB JUIsSl Pa3IMYHBIX YCIOBHM CYIIECTBOBAHMSI CHCTEMBI,
BBIpa)KEHHBIE Uepe3 XapakTepuctuueckue GyHKuu. YpaBHenue ['n60ca — I'enpmrosibLa.

CBsi3p MEXIy MaccaMu OTAEJIbHBIX KOMIIOHEHTOB peaklUuu. XUMHUYecKas INMepeMeHHas, ee
¢duszuveckuii cmpicn. M3menenue sHeprum ['mb0ca kak (QyHKIUS XHUMHUYECKOW TEPEMEHHOU TpH
MPOTEKAaHUHU XUMHUYECKOro mporecca. dyHaameHTalbHOe ypaBHeHHe ['mMOOca mpu XUMHYECKOM
MIPEBPALLEHUH B CUCTEME.

Xumuaeckoe cpojactBo. CpoxactBo mo ae-Jlonae. M3omerpuueckas paboTa XHMHUYECKOTO
rpolecca Kak TepMOJAUMHAMUYECcKasi Mepa XUMUYECKOT0 CpoAcTBa. M30TepmMa XuMHU4YeCcKo peakuuu
Baat — Todda. Ee BoiBom. Anamm3 ypaBHeHus. OrmnpenerneHre HamNpaBJICHHS Mpolecca Io
YPaBHEHUIO U30TE€PMbI XUMHUECKOMN pPEaKIIHU.

CrangaptHoe cocTosiHMe cucteMbl. CTaHgapTHble 3HadeHHsl >Hepruu ['ub0Oca u sHEpruu
I'enpmroneia. CBsa3b cTaHmapTHbIX sHepruum ['m66ca u sHepruu [enbMmMrosbiia ¢ KOHCTaHTaMU
xumudeckoro paBHoBecuss Krf m Ka. Pacuer crammaptHoit sHeprum ['mO0ca, ecnm naBieHUE
BbhIpakeHO B mackainax. CraHgapTHOE XMMHMYECKOEe CpoJCTBO. lcmosnb3oBaHME CTaHIapTHOTO
n3MeHeHus sHeprun ['md0ca it modydeHus MpUOIMKEHHBIX JAHHBIX O MPOTEKAHUHM XMMHYECKUX
peakuuii. usnyeckuii cMpica BenmuunH AG u AG®.

XuMuyeckoe paBHOBecHe. TepMOIMHAMUYECKHE YCIOBHS XHMHUYECKOTO paBHOBECHS. 3aKOH
neiictBus Macc. Ero tepmonuHamuueckuii BbIBoA. UMClieHHOE 3HAaYeHHE TEPMOJAMHAMUYECKOM
KOHCTaHTBl PaBHOBECHsS KaK KOJMYECTBEHHAss Mepa CIOCOOHOCTH BEIIECTBA K XHMUYECKOMY
MPEeBPALIEHUI0 TI0 TMyTH, 3a/laBaéMOMY ypaBHEHHEM peakiuu. TepMoauHaMHuYecKue u
KOHIIEHTPAIIMOHHbIE KOHCTAHThI paBHOBecus. Paznuunbie (OpMBI 3alHCH KOHCTAHT PaBHOBECHS.
Cea3p mexay Kr Kp, Ko, Kn, Ky, Kao CBA3p MeXOy TEepMOIMHAMMYECKUMU KOHCTAHTAMHU
paBHOBECHS U CTaHAAPTHBIMU HM3MEHEHHsIMH SHepruu ['mub0ca u sHeprum ['enpmromnbiia. CBsi3b
TEPMOJMHAMUYECKUX KOHCTAHT PABHOBECUS CO CTaHAAPTHBIMU M3MEHEHMSIMU DSHTAJIbIIUU U
SHTPOIIHH.

OKCIIEpUMEHTAJIBHBIE METOJbl OINpeAeNeHusl KOHCTaHT paBHoBecus. Merox O/IC, ero
JOCTOUHCTBA U OTPAHUYEHHSL.

I'eteporennsle Xxumuueckue paBHOBecHs. OCOOCHHOCTH MX TEPMOIMHAMUYECKOTO OIHCAHUSI.
KoHcTtanTsl paBHOBeCHsI TETEPOT€HHBIX NpoleccoB. PacueTbl XMMHYECKUX paBHOBECHHA B
TeTEPOreHHBIX XUMUYECKUX CHCTEMaX.

Brusinue pa3nuuyHbIX (aKTOpOB (TeMIlepaTypbl, NaBIEHUS, MPUCYTCTBUS WHEPTHOTO Tasa,
COOTHOILIEHUS PEAreHTOB U JIp.) HA XUMHUYECKOE PAaBHOBECHE.
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3aBHCHMOCTh KOHCTAHT PaBHOBECHS OT TEMIIEPATyphl. Y paBHEHHS U300apbl U U30XOpHI BaHT —
l'opda m ux TepmommHamuueckuii BbIBOA. OmpeneneHue TEMIOBBIX 3((EKTOB XUMHUYECKUX
peakuuii 10 TeMIIepaTypHOH 3aBUCUMOCTH KOHCTaHT PaBHOBECHS.

PacueTHble MeTONBI OIpENEIICHHWs KOHCTAaHT paBHOBeCUsA. PacyeT KOHCTaHT paBHOBECHS,
M3MEHEHHsI CTaHAapTHBIX 3Hepruil [ m60ca u suepruii ['enpmromnsiia npu 6a30Boii Temneparype (1o
M3MEHEHHIO CTaHIApTHBIX SHepruu ['mbOca mpu oOpa3oBaHMM NAHHOTO BEIIECTBA W3 IPOCTHIX
BEILECTB; [0 M3MEHEHUIO CTAHJAPTHBIX SHTAIBIMA M SHTPONHUM KOMIIOHEHTOB pEaKLUH, IyTeM
KOMOWHUPOBAHMs pEaKkluidi, MO JaHHBIM O JIorapupmax KOHCTAHT PABHOBECHS pEaKIHid
00pa3oBaHUs pearupyronux BEmecTB U 11p.). Vicnoap30BaHne CIIpaBOYHBIX JaHHBIX IIPH pacyeTax.

Pacuer KOHCTaHT paBHOBECHsS JUIsI TEMIIEpaTyp, OTJIMYHBIX OT 0Oa3oBol. Mcmomb3oBanue
n300appl U M30XOPbl XMMHUYECKOM peakIuH JUisi OINpENeNeHUs] KOHCTAaHT PpABHOBECHS IIpU
pa3IMyYHBIX TeMIlepaTypax. YpaBHEHHME INiepBoro npuomamxenus. OOrgacTb €ro MNPUMEHEHMUS.
JlanHble, HEOOXOAMMBbIE IJIi pacueTa 3HAYEHMH KOHCTAaHT PAaBHOBECUS B LIMPOKOM JMara3oHe
Temmneparyp. YpaBHenue ['aGepa. CrpaBouHble TaHHBIE O 3aBUCUMOCTH TEPMOJWHAMHYECKUX
KOHCTaHT paBHOBECHS BaXKHEUIINX T'a30BbIX PEAKIU OT TEMIEPaTypBhl.

Pacyerbl XMMUYECKMX pAaBHOBECUN uepe3 CTaHAAPTHBIE SHTPONMU M TEIUIOTHI 0Opa30BaHMUS
(3HTaNBIMM) KOMIIOHEHTOB pEaklUU. YpaBHEHUS MIEPBOTO U BTOPOTo MpubimxeHus. Beruncienue
CTaHJIAPTHOIO HW3MEHeHus »HHepruum [ubbca mno merony Temxmna wu IlIBapumana.
[TocnenoBarenbHOCTE pacyeTa KOHCTAHT PABHOBECHSI XUMHUUYECKUX PEAKLIUNA 3TUM METOJOM.

[IpuBenennsie sHeprun [n0O6ca. Mx wucnonb3zoBaHue JUisi pacdyera KOHCTAaHT PaBHOBECHS.
[Ipumenenue Tabaui.

MeTo1bl TPaKTUYECKUX PAacuyeToOB B TEPMOJMHAMHKE XMMHMUYECKUX peakuuid. PacueTsl BbIxoda
MIPOJIYKTOB PEaKIuil pa3IuyHbIX TUNOB. BhluncieHne coctaBa paBHOBECHBIX CMeCEH HIealbHBIX
ra3oB. Pacyer KOHCTaHT paBHOBECHS M COCTaBa JUIsl CMECU pEalbHBIX Ta30B. PacueT KOHCTaHT
paBHOBECUS M COCTaBa Ui CMECH pealbHBIX Ta30B. Ponb Kk03((QUIMEHTOB aKTUBHOCTH
(;lerydectr). MeToabl BBIYMCIIEHUS JIETY4eCTEH KOMIIOHEHTOB CMECH T'a30B.

Pacyer BBIXOOB NMPOIYKTOB IpU NMPOTEKAHWH PEaKUUN B pacTBOpax. BeIXox NMpPOIYKTOB IpH
COBMECTHOM IPOTCKaHUHU HECKOJIBKUX XUMUYECKUX PEAKLIUMN.

Ceabmoii cemecTp
IIporpamMmma nepBoro KoJJIOKBUyMa 110 KHHETHKE

Kunernueckas kpuas. OnpeneneHue. Bu KNHETUYECKUX KPUBBIX JUIsl HICXOJHBIX PEAreHTOB,
MIPOMEXKYTOYHBIX U KOHEYHBIX MPOJAYKTOB PEAKIUH.

CkopocTh XUMHYECKOM peakuuu. OnpenesieHue [ii TOMOTE€HHOW peakIMh B 3aKpBITOM
cucteMe. PazmepHocts ckopoctu. CpeaHsis, UCTUHHASA U HadaJlbHasi CKOPOCTH. CKOPOCTh peaklnu
10 KOMIIOHEHTaM U CKOPOCTb PEaKILIUHU.

Bbluncienue HMCTMHHOM CKOPOCTH pEAaKLMM W3 SKCIEPUMEHTAIBbHBIX JaHHbIX. OnucaHue
KMHETUYECKUX KPUBBIX MTOJIMHOMOM U BBIUMCICHHE CKOPOCTEH B JIF0OBIE MOMEHTHI BpEMEHH.

DopmyMpoBKa 3aKOHA aencTBUs Mace. [Ipumepsl.

KoHcTanTa cKOpOCTH XMMHYECKON peakuuu, ee Guamveckuii cMpici. PasmMepHOCTH KOHCTAaHT
CKOPOCTEH.

[Mopsinok peakuuu (10 UCXOJHBIM peareHTaMm, CyMMapHbIi). MOJEeKyIsIpHOCTh PeaKIIUH.

Onpenenenre MoOpsAKa U KOHCTAHTBI CKOPOCTH PEaKUHUU M3 SKCHEPUMEHTAIbHBIX JaHHBIX
nuddepeHnaibHbIM U UHTETPATbHBIM METOIaMU.

VYpaBuenue Appennyca. DU3NYECKUN CMBICT U pa3MEPHOCTU BETMYNH, BXOISALIUX B YPaBHEHHE
Appennyca.

Boluucnenue  SHepruM  aKkTUBAlMM M NPEAPKCIOHEHUMATBbHOTO  MHOXHUTENS U3
AKCIIEPUMEHTAIIbHBIX JIaHHBIX.

IIporpamMmma BTOpPOro KOJUIOKBHYMA 10 KHHETHKE

|. KaTanutudeckue peakiuu

1.1. KucnoTHO-0CHOBHOM KaTaius.
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[Tpumeps! peakiuii, KaTaTM3UPyEMBIX KHCIOTON U ocHOBaHHeM. Cnenuduyeckuii KUCIOTHBIN
karanus. Briumsaue konnentpaimu H3O' Ha CKOpPOCTh KaTalUTHYECKOrO TMpoiiecca. JlnarpamMmebl
Ckpabama. OOmuN KUCIOTHBIA Katanu3. IIpoTonuTHUecKuil W MPOTOTPONHBIA MEXaHHU3M.
Kowmmnekc Baut-T'odda un komrieke AppeHuyca.

1.2. depmeHTaTUBHBIN KaTaJln3.

OcobeHHOCTH (EpPMEHTOB KaK KaTaliu3aropoB. MeXaHW3M W KHHETHKa (epMEeHTaTHBHO-
KAaTAJIMNTUYECKUX PeakUni. YpaBHeHne Muxasnuca-MeHTeH.

1.3. ABTOKAaTaJIUTUYECKUE PEAKIIH.

[Tpumeps! aBTOKaTAMIMTHUECKUX peakuuid. OcoOble yJacTKH M OCOOBbIE TOYKH KHHETHYECKOU
KPUBOW aBTOKAaTAIMTHUECKUX peaknuidi. JuddepeHnuansHoe ¥ HMHTETPaIbHOE ypaBHEHHE
aBTOKaTayin3a B Oe3pa3MepHbIX koopauHarax. OmnpezneneHue Mmopsiika peakuuyu Mo KUHETHUYECKON
KpHBOM.

Il. Llenmnsie peakuun

2.1. llenHble HEpa3BETBIEHHBIE PEAKIUU.

OcHOBHbIE TOHATUS W ompeneneHus. JaMHa 1enu, CKOpPOCTh LEMHON Hepa3BETBICHHOU
peakuuu. DieMeHTapHble akThl. [IpuMeHeHHe MeToAa KBa3UCTAalMOHAPHBIX KOHLEHTpAaLMW IS
pacuera CKOpOCTH peakuuu. BiusiHue MexaHnu3ma oOpbIBa e Ha CKOPOCTh PEaKIUu.

2.2. llentHas pa3BETBIEHHAS PEAKLUS.

[TocTynaTel TeOpuM LEMHOW pPAa3BETBICHHON peakuuu. POpMaTbHO-KUHETHYECKOE ONMCAHUE
KMHETUKH peakuuu. MexaHu3M M KUHETHKa peakluu OKHUCIeHus Bojaopoxda. Ilpenensl nemHoin
pa3BeTBiieHHOM peakiuu. [IoHATHE O MOIYOCTPOBE BOCIIIIAMEHEHHUS.

2.3. LlertHast BBIPOKIEHHO-PA3BETBIICHHAS PEAKIIUSL.

MexaHu3M OKHUCTICHHUS] OPraHU4eCKUX COEIUHEHHMH B JKMJIKON (a3e Kak MpUMep BBIPOMKACHHO -
pa3BeTBiieHHON peakuud. CKOpPOCTh peakuuu B KHHETUYECKOM U JU((Yy3MOHHOM pexHUMe.
TopmMorxeHue peakiuu OKUCIECHUs 100aBKaMU HHTHOUTOPOB. THITBI HHTHOUTOPOB.

I1l. doToxumMHUYECKHE pEaKIIUH

Oco0OeHHOCTh peakinii, HHrUOMpPOBaHHBIX cBeTOM. OOmacTu mpuUMeHEHUs (HOTOXUMHUUYECKHX
peaknwmii. [1lkana smekrpoMarauTHeIX BoJTH. OcHOBHBIE 3akoHBI (hoToxumuu (I'porryca-Jlpemnmepa,
byrepa-JlamGepTta-bepa, DWHIITENHA. DJIEKTPOHHBIE COCTOSTHUSA u JIe3aKTUBALIHS
(hoTOBO30YKICHHBIX MOJEKYN (muarpamma  Sl0moHckoro). duyopecleHIMs W TyHIEHUE
bayopecrieniuu. Ypasuenue lltepuna-donbmepa.

IIporpamMmMa KOJJIOKBHYMA 10 3J1€KTPOXMMHUH

OnekTponuTsl. Teopus >3JIEKTPOJMTHUYECKOW AuccouManuu, ee HenoctaTtku. CoBpeMeHHas
Teopus. TepMOAMHAMUYECKOE ONMCAHUE PACTBOPOB 3JIEKTPOIUTOB. CyTh METOJIa AKTUBHOCTH.
AKTUBHOCTB 00I1asi, OTAEIbHBIX HOHOB, CPEAHSSI HOHHAS aKTUBHOCTh. KoaddunueHT akTHBHOCTH
OTJICTIbHBIX MOHOB U CPETHUI MOHHBIA KOI(PPHUIIMEHT aKTUBHOCTH, CBA3b MEXIy HuUMHU. MoHHas
cuJia pacTBopa.

HoHn-nonnsle B3ammonelicTBUsl B pactBopax. Teopus Jlebas-I'tokkens. YpaBuenue J[leGas-
['tokkenst mepBoOro, BTOPOro M TPEThEro MPUOIMKEHUN, 00IaCTH UX TPUMEHEHU.

PaBHOBecHbIE U HEpAaBHOBECHBIC SIBICHUS B PACTBOPAxX AMEKTpoiuToB. Juddy3us u murpanus
HOHOB B pacTtBopax. YpaBHeHue Hepucra-OiHmTeiiHa. OnekTpuyeckass MNpPOBOJUMOCTh
(27€KTPONPOBOAHOCTB) PACTBOPOB. YAeIbHAsA, MOJSIPHAs U SKBUBAJIEHTHAs 3JEKTPONPOBOJAHOCTH,
UX OIpeNeleHHe M CBsI3b MEXKAy HHMM. DBinsHHME KOHIEHTpallud pacTBOpa Ha
AEKTPONPOBOAHOCTD. [IpenenpHas snexkrponpoBoaHocTs. 3akoH Kosbpaymia. Yncna nepeHoca.

OnexkrpodopeTudeckuil U perakcauuoHHbI 3¢ ¢exThl. YpaBHeHue OH3arepa, 00JacTb €ro
npumeHenus. pdextrl [lebas-Danbkenrarena u Buna.

O06o0011eHHas HNIeKTpOXUMUYecKas cucreMa. ['anpBaHnueckuil aneMeHT. OCHOBHBIE MOJIOKEHHS
MEXJIyHApOJAHON KOHBEHIMH 00 3JIEKTPOABIKYIIEH cuie (3.1.C.) U DJIEKTPOJHBIX MOTEHLUANaX.
Cxemartnueckas 3alliCh TaJbBaHUMYECKUX 3J1eMeHTOB. Hamumcanue peakuuii, NpoTEKaroMX Ha
UIEKTPOJAX U B raJIbBaHUUYECKOM DJIEMEHTE B LIEJIOM.

TepmoauHaMuka OOpaTHUMBIX AIIEKTPUYECKUX CUCTEM. TemmepaTypHas 3aBHCHUMOCTH 3.J1.C.
Pacyer KOHCTaHT paBHOBECHUS U APYTUX TEPMOAMHAMHUUYECKUX XaPAKTEPUCTUK JIEKTPOXUMHUUECKUX
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peakiuit (AG, AH, AS, ACp) mo gaHHBIM 00 3. 1. C. TalbBaHUYECKUX KOIPPUIUEHTOB U UX
TEeMIIepaTypHBIX KO PUIHECHTAX.

Ckayky TMOTEHIMaNa Ha TpaHMLE pasnena (a3 B AIEKTPOXUMHUYECKUX cucTemax. OCHOBHBIC
IIPUYMHBI UX BO3SHUKHOBEHUS. O. [I. C. TAJIbBAHUYECKOTO 3JIEMEHTA KaK CyMMa CKauKOB IIOTEHIMAIA.
[lorenuman osnexkrtpona. Bopoponnas 1mkama noteHuuanoB. CraHIapTHbIE — 3JIEKTPOJHBIE
noTeHuuanbl. KoHIeHTpaMoHHas 3aBUCUMOCTb JIEKTPOJHBIX TOTEHIMAIOB. Y paBHeHue HepHcra.

Onexrponsl. Knaccupukamuss 5IeKTpogoB. DIEKTPOABI TEpBOTO M BTOPOTO  poJa,
amaJibTaMHbIe, Ta30BbIe M PEIOKCU-IIIEKTPOABI (TIOAPOOHO O KaXJIOM BHUIE 3JIEKTPOJOB: OOIIast
XapaKTEepUCTHUKA; CXeMATUYECKas 3allUCh; peaKlUu, IPOTEKAIOIINE Ha IEKTPOIaX; YPaBHEHUS NI
AJIEKTPOIHBIX TOTEHIIUAJIOB; BAXKHEUIIINE NIPEACTABUTEIN KAXKI0TO BH/IA; UX IPUMEHEHHE).

Onekrpoxumudeckue nenu. [puanunel kiaccudukamnuu. Lenu ¢ mepeHocom u 6e3 mepeHoca.
®usnueckue nenu. Xumudeckue nenu. KoHIeHTpaimoHHbIe L.

Huddy3noHHble MoTeHUMANbl. MeToabl OLEHKM HuX BeluuuHbl. CrnocoObl yMEHBLICHUS
T(pHY3NOHHBIX TOTEHIIMAJIOB HA TPAHULIE IBYX KUAKOCTEH.

O6sactu MPUMEHEHHS METO1a 3.]1.C.

XuUMHYEeCKHEe JAEWCTBUS DJIEKTPUUECKOTo Toka. 3akoHbl @apajes, HX CYUHOCTb H
¢dbopmynupoBku. Beixon BemectBa mo Toky. IIIOTHOCT TOKa Kak Mepa CKOPOCTH 3JIEKTPOJIHOTO
npotiiecca.

PaBHOBeCHbIE U HEpPAaBHOBECHBIE AIIEKTPOXUMUYECKHE cucTeMbl. MIX ocHOBHBIE mpusHaku. Tok
oOMeHa. DnekTponHas mnosspuzanus. OCHOBHBIE — CTaMM  AJIEKTPOJHBIX  IPOIIECCOB.
Jlumutupyromue craauu. [lonspu3anuoHHbIE XapaKTEPUCTHKU (TOJISPU3AIMOHHBIE KPUBBIE).
[Iepenanpsxenue.

Kputepuu n meToauka olleHUBaHUS:
- 10 OanoB BBICTABISIETCS CTYIEHTY 3a IIIyOOKO€ U IPOYHOE YCBOCHHE MaTepHasia TeMbI, 1aHbl
TMOJIHBIE, MTOCIIEI0BATEIbHbIE, TPAMOTHBIE U JIOTHYECKU U3JIaraéMble OTBETHI, OCYILIECTBICHO
BOCITpOM3Be/IeHNE YUeOHOT0 MaTepuaa ¢ TpeOyeMol CTeNeHbI0 TOYHOCTH;
- 7 0amioB BBICTABISETCA CTYACHTY 3a HAJIWYUE HECYIIECTBEHHBIX OIINOOK, YBEPEHHO
HCIPABIIIEMbIX O0yYarOMMUMCs MOCEe JOTOJHUTEIbHBIX U HABOISIIUX BOMPOCOB, JIEMOHCTPAIUIO
oOyuaronumcs 3HaHUi B 00beMe MPOUICHHON MPOTrpaMMBbl, a TaKXKe YETKOE U3JI0KEHUE y4eOHOTro
MaTtepuana;
- 4 Gania BBICTABIISIETCS CTYJCHTY 3a HAJIMYUE HECYILIECTBEHHBIX OIMOOK B OTBETE, HE
HCIIPABIIIEMbIX 00YyUYaOLIUMCS, IEMOHCTPALIMIO0 00YyUaIOIIUMCS HEOCTATOYHO MOJIHBIX 3HAaHUN IO
MIPONJICHHON ITporpaMMe, a Tak)Ke HE CTPYKTYpPUPOBAHHOE, HE CTPOUHOE U3JI0KEHHE y4eOHOTO
MaTtepuaina Ipu OTBETE;
- 0 6anIoB BHICTABIIACTCS CTYACHTY 3a HE3HAHUE MaTepualia TEMBI WM pa3fielia, TaKkxkKe MPH OTBETE
BO3HUKAIOT CEphE3HbIC OMIMOKU U eciid paboTa BBIIOJHEHA B HECOOTBETCTBUHU C 3aJJaHHEM

TecTupoBanmue
1. ITpu 3apsiaKe CBUHIIOBOTO aKKyMYJISITOpa Ha aHOJIE MPOTEKAET MPOLIECC
1) PbSOs + 2e <> Pb + SO4*
2) PbSO4 + 2H,0 ¢ PbO; + 4H" + SO + 2e
3) PbO; + 4H* + SO4% + 2e <> PbSO4 + 2H,0
4) Pb+ SO4* <> PbSO4 + 2e

2. [Tpu paboTe raTbBaHUYECKOTO JIEMEHTA B CTAHJAPTHBIX YCIOBHSIX MPOUCXOIST
MIPOIIECCHI MPEBPAIICHUS] XUMUYECKOM SHEPTUN PEareHTOB B
1) DNEeKTPOMarHUTHYIO
2) DJeKTPUYECKYIO
3) MaruauTHyto
4) CgeToBYIO

25



3. B ranpBaHnueckoM anieMeHTe u3 HukeneBoro (¢°= -0,25B) u xxene3noro (¢°= -0,44B)

3JIEKTPO/IOB, OTPYKEHHBIX B 1 MOJISIIbHBIE PACTBOPHI UX COJIEH, Ha aHOJIE IPOTEKAET MPOLIECC

1) Fel-2e & Fe?*
2) Fe?"+2e & Fe;
3) Ni°- 2e <> Ni?*
4) NP2* +2e <> Ni°

4. Onpenenuts D/1C ragpBaHUYECKOTO AJIEMEHTA, COJICPIKAILETO JKEIEe3HbBIN U cepeOpsTHBIIA

anekTpob! B 0, IMONSIBEHBIX pacTBopax ux coneit (¢°(Fe?"\Fe) = —0,44B, ¢° (AgH\Ag) = 0,80B)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)

4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)

-1,21

1,21

1,24

-1,24

5. Kak cxemaTH4ecKku 3amMUChIBAIOT KAJIOMEIbHBIHN 3JIEKTPOT
CI\ AgCl, Ag

SO+* \ Hg2SO4 , Hg

CI"'\ Hg.Cl,, Hg

Hg?"\Hg

6. Uem xapakTepu3yeTcs MIIEKTPOIBIDKYIIAS CHIa
Pa3HOCTBIO JIEKTPOAHBIX NOTEHUHATIOB
CYMMOM 3JIEKTPOJAHBIX MOTEHIIMAIOB
IIPOU3BEACHUEM DIEKTPOIHBIX IOTCHIINAJIOB
OTHOIIICHUEM NIEKTPOJHBIX IOTEHIINAIOB

7. VI3 4ero coCcTOUT KOHIIEHTPAITMOHHBINA ralbBAHUICCKUI AIIEMEHT:

13 JIBYX OJIMHAKOBBIX METAJUIMUECKHUX AIEKTPOJIOB, IOTPYKEHHBIX B paCTBOP COJIM ATOTO
’Ke MeTajia

13 JIBYX Pa3HBIX METAJUIMUYECKHUX AJICKTPOJIOB, IOTPYKEHHBIX B PACTBOPHI COJICH ITHX Ke
METAJIJIOB C pa3HBIMU KOHIICHTPAIIUSMH

13 JIBYX Pa3HBIX METAJUTMYECKUX JICKTPOIOB, MOTPYKEHHBIX B PACTBOP COJICH 3TUX
METAJIIOB C OJTMHAKOBBIMU KOHIICHTPAITUSIMHU

U3 IBYX OJIHHAKOBBIX METAJNIHYECKHX YJIEKTPOI0OB, MOTPYKEHHBIX B PACTBOPHI CoJIeii
ITOrO Ke MeTaJlJIa ¢ Pa3HbIMH KOHIEHTPAUSIMHU.

8. M3 xaKuX 3JIEKTPOJIOB COCTOUT rajbBaHMUCCKHH d51eMeHT Jlanuamsa-SIxkoou
MEIHOI0 U KaAMHEBOTO

KaIMHEBOTO U [IUHKOBOTO

MEJIHOr0 U IMHKOBOI'0

LIMHKOBOT'O U JKEJIE3HOTO

9. 3 yncna 3anmMcaHHBIX CXeMaTHYECKHU QJICKTPOJAOB, YKAXKHUTEC SJICKTPO 1I poaa
Zn?*\Zn,

Br \ AgBr, Ag

H"\ Hy, Pt,

Sn**, Sn?*\ Pt

10.B paGOTanmeM raJIbBAaHUYCCKOM 3JICMCHTEC KAaTOAOM ABJISICTCA 3JICKTPO, HAa KOTOPOM
BBIICIISACTCA a3

MPOTEKAECT NPOLECC BOCCTAHOBJICHUSA

Oonee OTpPII.[aTeJ'ILHLIfI NOTCHI N AJI

26



4) mpoTeKaeT MPOIECC OKUCICHUS

Kpurepuu n Metoauka OLlCHUBAHUSA:

OnuH TECTOBBIM BOIPOC.

- 1 Gann BBICTABIIACTCS CTYJCHTY, €CIIM OTBET MPABHIIbHBIN;

- 0 GayIOB BBICTABIIICTCS CTYACHTY, €CITU OTBET HEMPABHIILHBIM.

WToroBelii KOHTPOJIb MPOBOJUTCS B BUJIE 3a4ETOB U 3K3aMEHOB B 0, 7 cemecTpax. Jlns 3adera
HE00X0AMMO BBITIOJIHUTH JIA0OpATOpHBIE pabOTHI, CIaTh OTYET MO paboTaM, cIaTh KOJUIOKBUYMBI
IIPOWTH TECTUPOBAaHME. ODK3aMEHALMOHHAs OILIEHKA CTaBUTCS HAa OCHOBaHUM IUCBbMEHHOIO U
YCTHOI'O OTBETOB I10 3K3aMEHAI[MOHHOMY OUJIETY.

JK3aMeHAIMOHHbIE ONJIeThI
DK3aMeH SIBJISIETCS OIIEHOYHBIM CPEICTBOM JIsI BCEX ATANIOB OCBOEHHUS KOMITETCHIIHM.
TunoBble MaTepuabl K IK3aMEeHY
IlecToii cemecTp

1. OcHOBHBICE TIOHSATHUS XUMHUYECKOM TEPMOJWHAMUKH: CHCTeMa, (a3a, KOMIIOHEHT.
TepmonnHaMuueckue TepeMeHHble. ODKCTCHCHMBHBIE W WHTEHCHUBHBIC mepeMeHHbie. [locTynat
paBHOBecus. HyneBo# 3aK0H TepMOAMHAMUKH.

2. YpaBHEHUS COCTOSHHS CHCTEMBI. YpaBHEHHUE COCTOSHUS HIeaTbHOTO raza. YpaBHeHne BaH-
nep-Baanbca ns peasibHOTO Ta3a. BupuanbHble ypaBHEHUS.

3. Tlepserit 3akoH TepmoauHaMuku. Ero ¢popmynupoBka u cienctBusi. OyHKIIMH COCTOSHUAS U
¢dbyaknuu yta. Tensorta, paboTa U U3MEHEHUE BHYTPEHHEW YHEPTUM JJI PA3TMIHBIX MPOIIECCOB B
WJICaIbHOM Ta3e. DHTAIbNUS. BblUuKClieHMEe W3MEHEHWH BHYTPEHHEW SHEPrMU WU SHTAIBIUU W3
OTBITHBIX JTAHHBIX.

4. 3axon I'ecca. Ternotsl peakiuii Qv u Qp. CtaHmapTHBIC YHTAIBIIMA XUMHUYECKUX PEaKITUH.
DHTaIBIHAKA 00pa30BaHUS XUMUYCCKUX COCTMHECHUM.

5. Temmoemkoctn. Mx ompenereHue B KIACCHUYECKOW W CTAaTHCTHMYECKOW TEPMOJMHAMUKE.
Hcnonp30BaHNe TEINIOEMKOCTEN IS paCYETOB U3MEHEHHUSI SHEPI MU, SHTAIBIIUN U SHTPOIIHN.

6. 3aBHCHUMOCTH DHTAJIBIIMA XUMHUYECKUX PEAKIUN OT Temneparypbl. YpaBHenue Kupxroda.

7. Btopoii 3akOH TEepMOJMHAMHUKU. OHTpONHUs, KaKk (QYHKUMS cOCTosiHUA. VI3MeHeHue
SHTPONUM MPU HEOOPATUMBIX MPOIIECCAX.

8. MaremaTtnueckuil anmapaT TepMmoauHamukd. @DyHnameHTanbHOe YypaBHeHue ['nObOca.
BuyTpeHnHsis sHeprus, Kak 0JHOpOAHAs (YHKLMA 00beMa, SHTPOIHUHU M Yucia Mojeil. YpaBHeHue
I'm60ca-rorema. TepmoaumHamuueckue mnoTeHIMansl. CooTHomeHuss MakcBemia W UX
MCIO0JIb30BaHUE TIPU pacueTax IHEPIHH, SHTAIBINU U SHTponuu. YpaBHenue [ uo6oca-I'ensmromnbia.

9. TepmomuHamMu4eckHe TMOTEHIMANBl (XapakTepucTUYeckue (QYHKIMH) U HUX CBOMCTBA.
Paznuuynbie  (opMbl  3amUcH  YCIIOBUM — TE€PMOJUHAMHYECKOTO  paBHOBecusa.  Kpurepwii
CaMOITPOU3BOJIBHOTO MPOTEKAHUS POLECCa.

10. Xumuyeckuii noreniuan. Ero paznuunsie onpenenenus. CriocoObl BBIYUCIEHUS U3MEHEHUN
XUMHUYECKOTO MOTEHLHAIa B TEPMOJMHAMHUKE U CTAaTUCTUYECKOW TEpPMOJUMHAMHUKE. XUMUYECKUU
MOTEHIMAA U CTAaHAAPTHBIM XMMHUUYECKHI MOTEHLMANT UACAIbHOTO Ta3a. XUMUYECKUU MOTEHIUAT
pEaNbHBIX Ta30B M €r0 pacueThl M0 METOAY JieTyuecTH (pyrutuBHocTH) JIbtounca.

11. Xumudeckrie paBHOBECHS B 3aKPBITBIX CHCTEMax. YCJIOBHE XHUMHYECKOTO DPaBHOBECHS.
N3orepma xummudeckoit peakunu. CtangaptHas sHeprus [ m60ca XuMHUYECKOM peakiivi.

12. Xumuyeckre paBHOBecHs B Tra3oBoil (aze. Paznmunble QOpMBI 3amUCH  KOHCTaHT
PaBHOBECHS U CBSI3b MEXK1Y HUMU. 3aKOH JIEUCTBYIOIIUX MAcC ¥ €ro TEPMOIMHAMUYECKHUI BBIBO/I.

13. Ycnosus ¢azoBoro paBHosecus. [Ipasuiio ¢a3 ['n60ca.

14. ®a3oBeie paBHOBECHS B OJHOKOMIIOHEHTHBIX CHUCTeMax. YpaBHeHue Kiamelipona
Knaysuyca. Ero mnpumeHeHue K mpolleccaM IUIaBJICHUS, CYOIMMAIlMM W UCHApeHUs B
OJIHOKOMIIOHEHTHBIX cucTemax (Ha mpumepe H20). da3oBsie mepexoanl nepBoro poaa. da3osbie
Mepexo/ibl BTOPOTO poja.
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15. OcHOBHBIC TOHATUS TEPMOJWHAMHMKH PAcTBOPOB. (DYHKIMH CMEIICHUs, H30BITOYHBIC
¢bynkuuu cmemeHus. MonpHas sueprust [ m66ca cmemenus. MneansHbie pacTBOpbl. 3akoH Payns u
3akoH ['enpu. CTaHAapTHBIM XUMUYECKUW NOTEHIMA] KOMIIOHEHTAa B KHUJIKOM M TBEPIAOM
pactBopax. CTaHTapTHBIE COCTOSIHUS ""UMCTOE BElecTBO" U "OeCKOHEYHO-pa30aBICHHBIN pacTBOp'.

16. Heuneanbuble pactBOpbl. Meton aktuBHOCTed Jlpiomca. Bprumcrnenue kospQuuueHToB
aKTUBHOCTH W3 OKCIIEPHUMEHTAIBHBIX IaHHBIX II0 JABJICHUIO Mapa KOMIIOHEHTOB pacTBOpA.
TepmoanHaMuyeckas Kiaaccu(uKaus pacTBOPOB.

17. ®a3zoBbie paBHOBECHST B JBYXKOMIIOHEHTHBIX CHCTEMax: 3aBHCUMOCTb PAacTBOPUMOCTH
BEIIECTBA OT TEMIIEPaTypbl, KPHOCKOMUs, 30yIMOCKONHs. DKCTPaKIIMOHHOE paBHOBecue. Ocmoc,
ypaBHenue Bant-T'odda.

18. YpaBuenuss ['mb6ca-/lrorema-Mapryneca. O6o0OmenHoe ypaBHeHue [mb6ca [lrorema.
MonbHbIe (MHTETpaJIbHbIC) U MapIUATbHBIE MOJIBHBIE BETHUYHNHBI.

19. TlpaBuio a3 ['m6Oca 1 ero MpuMEHEHHE K Pa3IMIHBIM JAUarpaMMaM COCTOSHHUS OMHAPHBIX
cucteM (mpocTash JBTEKTHKA, JdarpaMMa C KOHTPYEHTHO M WHKOHTPYEHTHO TIIJIaBSIIIAMCS
COEJIMHEHUEM).

20. PaBHOBecHe KHUAKOCT - TIap B JIBYXKOMIIOHEHTHBIX CUCTeMax. Pa3imuyHble BUABI JHarpaMm
coctosiHus B KoopauHartax: P(Xi, Vi)-TK(Xi, Vi)-Xi(yi). AseorpomHbie cmecu. 3akoHbl ['nbOca
KonoBasona.

21. Xumuueckue paBHOBECHS] B pacTBopax. KOHCTaHTBI paBHOBECHs MpPU Pa3IUMIHOM BhIOOpE
CTaHIAPTHBIX COCTOSIHUI JJISi YYaCTHUKOB pEaKIHH. XWMHUYECKOEe paBHOBECHE B pa30aBIEHHOM
pactBope. BrusHHE WHEPTHOTO pacTBOPHUTENS. [ eTeporeHHbIE XHUMHUYECKHE pPaBHOBECHS C
oOpazoBaHueM U 0e3 00pa3oBaHUs TBEPJBIX PACTBOPOB. 3aBUCHUMOCTh KOHCTAHT PaBHOBECHS OT
temmnepatypbl. 306apa Bant-I'odda u ee uaTerpupoBanue.

22. Tpetnii 3akoH TepmoauHamMuku. opmynuposka Hepuera u hopmynuposka [1nanka.

23. PacueTbl KOHCTaHT pPaBHOBECHS C HCIOJb30BaHUWEM TaONMIl CTaHAAPTHBIX 3HAYCHUI
TepMOJUHAMUYECKUX (QYHKIIUN U TIpUBeIeHHOM Hepruun [ mb0Oca.

Ceabmoii cemecTp

1. Kunermueckass kpuBas. Ee BUA 111 UCXOAHBIX, MPOMEXKYTOUHBIX BEIIECTB M MPOIYKTOB
peakiuu. BeluncieHne CKOpocTH peakluy 0 KHHETHYECKUM KPHUBBIM.

2. Kunernueckass kpuBas. CKOpOCTb XHMHUYECKOH peakiuu B romModasHOW cHCTeMe H
CKOpPOCTHM 1O KoMIoHeHTaM. CpelnHsis W HUCTHHHAs CKOpPOCTU. BpluncieHHe CKOpOCTH U3
AKCHEPUMEHTAIbHBIX TAHHBIX.

3. MonekynIsipHOCT, M TMOPSIOK XWMHUYECKON peakiuuu. MeToabl OmpeleieHus MopsaKa
peaxuu.

4. HeoOpatuMmble peakiuu NepBoro nopsaka. OnpenaeneHne KOHCTAHT CKOPOCTH M3 OTBITHBIX
JTAHHBIX.

5. HeoOpatumsie peakiuu BToporo nopsjaka. OrnpeneneHre KOHCTAHT CKOPOCTH M3 OTBITHBIX
JAHHBIX..

6. 3akoH aelicTBUA Macc M yclIoBUA ero npuMeHenus. Koncranra ckopoctu peakuuu. [lopsaok
peakiuu (CyMMapHbIii, 0 UICXOJHBIM peareHTam).

7. HuddepeHunanbHbIi 1 HHTETPAIbHBIN METO/IbI OTIPEICTICHHS MTOPSAKA PeaKLUu.

8. 3aBMCHMOCTb KOHCTAHTBI CKOPOCTH OT TEMIIEpaTyphl. Y paBHEHHE AppeHnyca, BHIYUCICHUE
SHEPTUU aKTUBAIMU U MPEIIKCIOHEHIIMAIBHOTO MHOKUTEIS U3 SKCIIEPUMEHTAIBHBIX JaHHbIX.

9. TlocnenoBarenbHble peakuK mepBoro nopsaka. Cucrema auddepeHnuanbHbIX YpaBHEHHH
U1 KOMIIOHEHTOB peakIMOHHON cMecu. OmpeeieHue KOHCTAHT CKOPOCTEH 13 ONBITHBIX IaHHBIX.

a. OOparumble peakuuu. KuHeTndeckoe YCIOBHE paBHOBECHs, KOHCTAHTa paBHOBECHS.
VYpaBHeHHE s CKOPOCTH OOpaTUMOW peakuuu TIepBOro Mopsiaka. BeluncieHne KOHCTAaHT
CKOpoOCTel MpsAMON 1 00paTHOM peakuuii U3 HKCIEPUMEHTAIBHBIX TaHHBIX

b. Tlapamnensupie peakuuu. OnpeneneHUe OTHOCUTENBHBIX U aOCONIOTHBIX KOHCTaHT
CKOpOCTEH DSJEMEHTapHBIX CTaAUd M3 KUHETUYECKUX KPHUBBIX PACXOJIOBAaHMs HCXOJHBIX
CO€JIMHEHUH, HAaKOTICHUS MTPOAYKTOB PEAKLUii I COOTBETCTBYIOIIMNX HAYaIbHBIX CKOPOCTEH.

10. Onpenenenue karanuza. OOmue NpUHIUNBI KaTanu3a. Ponp karanusa B xumuu. Ilpumepsr
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MEXaHU3MOB KaTaJTUTUYECKUX PEaKIIUi.

a. Karamutnueckue peakumu. KucnotHo-ocHoBHOM — katanu3. KuHernueckuil a”ayius
MEXaHHU3MOB CIIeU(PUIECKOTO KUCIOTHOTO KaTaiau3a (Ha MpuMepe UOTUPOBAHUS alleTOHA).

b. ABrokaramus.

Cc. Karamutnyeckume peakuuu. @DepMEHTATUBHBIM KaTaau3. YpPaBHEHUME M KOHCTaHTa
Muxasnuca.

11. TepMoaMHaMHUYECKUI aCIIEKT TEOPUU A0COTIOTHBIX CKOPOCTEN PEAKIIUH.

12. PagukanbHO-TIeNHBIe peaknuu. Hepa3BeTBIeHHBIC MEMHBIC Mporiecchl. [Ipumepsl onHO-,
JBYX- U TPEXLIEHTPOBBIX LIETHBIX peakiuii. OCHOBHBIC 3JIEMEHTAPHBIC CTAIUU IETTHBIX ITPOIIECCOB.

13. PamukanbHO-IIETHBIE PEAKIMU. DHEPTUsl aKTHUBAIMK LENHOTO mpouecca. OOphIB menei u
JTUMUTHPYIOIIAs CTaaus npouecca. JyimHa nemnu.

14. KuneTndyeckuid aHamu3 paJuKadbHO-IEMHBIX peakiuid (MPUMEHEHHUE YCIOBUS JITUHHBIX
nerne M MeToJa KBAa3HCTAIIMOHAPHBIX KOHIIGHTpPAIMid TPH BBIBOJIE YPAaBHEHMs IJIi CKOPOCTH
LIETTHOTO TpoIiecca).

15. Kimaccuueckast Teopusi  SIEKTPOJUTUYECKOW  auccoruanuu. OCHOBHBIE —TOJIOXKEHHUS.
Henocrarku.

16. CoBpeMeHHAsI KOHIICTIIUS JICKTPOJMTHICCKON JUCCOIUAIMU. MexXaHu3Mbl 00pa30OBaHMS
PacTBOPOB JEKTPOIIUTOB.

17. TepmogMHAMUYECKHE CBOMCTBA PACTBOPOB AJIEKTPOJIUTOB.

18. Teopuss MexkuoHHOTO  B3ammojeiicTBust  JleOas-Trokkens. Pacuer  koaddunmenrta
aktuBHOCTH. OOnacTh mpuMeHeHUs: YpaBHeHHi [leOas-Itokkenss mepBoro, BTOPOTO U TPETHETO
MPUOIKEHUS

19. HepaBHOBECHEBIC SBJICHHS B PaCTBOPax 3JIEKTPOJIUTOB.

20. DaexTponpoBOIHOCTH (YACIbHAS, MOJIbHAS) AJICKTPOJIUTOB: TOHSATHUS, BIUSHHUE PA3TMUIHBIX
(hakTopoB.

21. Vpauenuss Komppayma u Kpayca-bpes, ux mnpuMeHeHHe K CHIBHBIM HW CIIa0BIM
AIIEKTPOJIUTAM.

22. 3pdextet Buna wu JleOas-Panpkenranena. YpaBHenne Omnzarepa. OO0nacTh ero
MIPUMEHEHHUSL.

23. 'anpBanndeckuii smeMeHT. [IpaBuina MexayHapoaHOW KOHBEHIIMM O TajbBaHUYECKOM
anemente u DJ1C.

24. TepMoauHAMHUKa D3JCKTPOXMMHUYECKUX PEAKIM B TalbBaHUYECKOM dJieMeHTe. BiusHue
temneparypel Ha DJIC snexkrpoxumuuecko cucrembl. Pacuer AG, AH u AS s
AIEKTPOXUMUYECKUX CUCTEM.

25. [IpyurHbI BOSHUKHOBEHHS CKayuKa IMOTEHIIMAa Ha KOHLAX AIeKTPOXUMHUYECKOH LIETIH.

26. Tuddy3nonnsiit norenuuat. [IpuunHbl BOSHUKHOBEHUS. MeTOAbl 2JTUMUHUPOBAHUS.

27. DnextpoaHble noTeHIMaNbl. Bogopoanas mkana. CrannaptHas D/]C nenmu.

28. Knaccudukanus snektpoaos. [Ipumepsl. YpaBHenus HepHcTa 11t 5TUX JIEKTPOAOB.

29. DnekTpoxuMudeckue cuctembl. HMx kimaccudukanus B 3aBUCUMOCTH OT  IPUPOJIBI
Bo3HUKHOBeHUs D]IC.

30. U3mepenune DJIC kak MeToA (PU3HKO-XMMHUYECKOro uccienoBanus. OnpeneneHue KOHCTAaHT
JMICCOLIMAIIMU CTA0BIX AJIEKTPONHUTOB, pH pacTBOpOB, MPOH3BEACHHUS PACTBOPUMOCTH METOJIOM
S/C.

31. OcHOBHBIE TPU3HAKHU PABHOBECHBIX U HEPABHOBECHBIX IJIEKTPOXUMHUECKUX CHCTEM.

32. XuMHuecKkoe IeHCTBUE dIEKTPUUECKOTo Toka. BbIXo 1 BemecTBa mo ToKy.

33. [ImoTHOCTH TOKA KaKk Mepa CKOPOCTH NEKTPOXUMUIECKUX MTPOIIECCOB.

34. JIuMUTHpYIOIINE CTaIMU B DIEKTPOXUMHUYECKUX peakuusax. [lonspusamms 1eKTpoaa U TOK
oOMeHa.

35. Inddy3noHHas KUHETHKA AJIEKTPOJIHBIX MPOIECCOB: TPU OCHOBHBIX YpPaBHEHUS, BBIBOJI
yYpaBHEHUSI MOJISIPU3ALUOHHON KPUBOIA.

CrpykTypa SK3aMEeHAIIMOHHOTO OWIIeTa.
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DK3aMEHAITMOHHBIN OMJIET BKIIIOUAET B CeOs TPH TEOPETUIECKHIX BOMIPOCA.
[TpumepHbIE BONIPOCHI TSI K3aMEeHa!

1. TeopeTnueckuii Bopoc.

2. Teopernyeckuii Borpoc.

3. TeopeTnueckuii Bonpoc

O06pa3er sK3aMeHAIMOHHOTO OuiieTa
MHMWHOBPHAYKHU POCCUHN

®denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTEIHLHOE
yUpexKJACHUE BBICIIETO 00pa30BaAHUS
BAIIKUPCKUM T'OCYJIAPCTBEHHBIII YHUBEPCUTET
Xumuueckuit GpakyabTeT
04.03.01. Xumus
Jucnunnuna @uznyeckas XUMus

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. 3akoH I'ecca. TemmoTsl peakunii Qv u Qp. CTanmapTHBIE SHTAIBIINA XUMUYECKAX PEAKIUH.
DHTaIBIHUHA 00pa30BaHUS XUMUIECKUX COCTMHECHUM.

2. Heuneanbuble pactBopbl. MeTo 1 akTiBHOCTEHN JIbtonca. Beruncnenue koadduireHTo
AKTUBHOCTH U3 SKCIIEPUMEHTAIbHBIX JAHHBIX 0 JIaBJICHMIO Tapa KOMIIOHEHTOB pacTBOpa.
TepmoauHaMuueckas kiaccuuKalus pacTBOPOB.

3. PacueTsl KOHCTaHT PaBHOBECHSI C MCIIOJIb30BaHHEM TaOIMIl CTAHJAPTHBIX 3HAYEHUIN
TepMOJUHAMUYECKUX (QYHKIIUN U TIpUBeIeHHOM Hepruun [ mb0Oca.

Kpurepun n meroanka orieHUBaHus (B Oayiax):

- 25-30 GayyIoB BBICTABISETCS CTYICHTY, €CITH CTYJICHT JIall TIOJHBIE, Pa3BEPHYTHIE OTBETHI
Ha BCE TEOPETUYECKHE BOMPOCHI OMIIETa, IPOJAEMOHCTPUPOBAI 3HaHUE (PYHKIIHOHAIBHBIX
BO3MO’KHOCTEH, TS PMUHOJIOT MU, OCHOBHBIX JIEMEHTOB, YMCHHE IPUMEHSTh TEOPETUUCCKHE 3HAHUS
IIPH BBITIOJIHEHUH MTPAKTUYECKUX 3aaHuid. CTyqeHT Oe3 3aTpyJHCHHI OTBETUII Ha BCE
JOTIOJTHUTEIIbHBIE BONIPOCHI. [IpakTrueckast 4acTh pabOThI BBIMOJIHEHA ITOJIHOCTHIO 03
HETOYHOCTEH U OIINOOK;

- 17-24 GannoB BBICTABISCTCS CTYICHTY, €CIIH CTYJCHT PACKPBLI B OCHOBHOM
TEOPETHUYECKUE BOIPOCHI, OJTHAKO JOMYIICHBI HETOUHOCTH B ONIPECIICHUNA OCHOBHBIX MMOHSTHH.
[Tpu oTBeTe HA NOMOTHUTEIBHBIC BOIPOCHI JIOMYIIEHBI HEOOJBbIINE HETOUHOCTH. [IpH BHIIOTHEHHH
MPAKTUYECKON YacTH pabOThI OMYIIICHBI HECYIIECTBCHHBIC ONTUOKH;

- 10-16 GayIoB BBICTABISETCS CTYACHTY, €CIIH IIPH OTBETE HA TEOPETHUYECKHE BOTIPOCHI
CTYICHTOM JIOIYIICHO HECKOJIBKO CYIIECTBEHHBIX OIMOOK B TOJIKOBAHUU OCHOBHBIX IMOHSTHH.
Jloruka u MoJHOTA OTBETA CTPAJAIOT 3aMETHBIMU U3bsIHAMU. 3aMETHBI TPOOEIbl B 3HAHUH
OCHOBHBIX METOJIOB. TeopeTHdecKre BOMPOCHI B LIEJIOM U3JIOKEHBI JOCTATOYHO, HO C IPOMYyCKaMHU
Matepuana. MIMeroTcsi IpuHIMIHAIbHbBIE OIIHOKH B JIOTHKE IOCTPOEHHUS OTBETA Ha BOTIPOC.
CTyneHT He pelI 3aa4y Ui Ipy PelieHUuH JTOMYIEeHbI TPyOble OIHUOKY;

- 1-10 6anyioB BBICTABIAETCS CTYACHTY, €CIM OTBET HA TEOPETUUYECKUE BOTIPOCHI
CBUJICTETHLCTBYET O HEIOHUMAHUH U KpaifHE HETIOJIHOM 3HAHUU OCHOBHBIX MOHSATUN U METOJIOB.
OOHapy»uBaeTCsl OTCYTCTBHE HABBHIKOB MIPUMEHEHUSI TEOPETHUECKUX 3HAHUI MPU BBIMOJIHEHUN
MpakTH4ecKux 3aaanuii. CTyIeHT HEe CMOT OTBETUTHh HH Ha OJIMH JIOTIOJHUTENHHBIN BOIPOC.

IlepeBox onenku u3 100-6am1bHOM B 4eTHIPEXOAIIbHYIO TPOU3BOAUTCS CIEAYIOIIUM

obpazom:
- otruHO — OT 80 10 110 G6anmos (Bkimrouast 10 MOOMPUTENBHBIX 0aIOB);
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- xopo1o — ot 60 10 79 6amos;
- YAOBIIETBOPUTENIBHO — OT 45 110 59 6annos;
- HEY/IOBJICTBOPUTEIILHO — MeHee 45 0auios.

TemMbl KypcoBbIX padoT
1. DNeKTpoIn3 PacTBOPOB U PACIIaBOB.
2. DIEKTPOABMKYINAs CHJIA TallbBaHUYECKOro AneMeHTa (M310XuTh TeopeTnyeckuii MmaTepual
o Teme KypcoBoil pa®oTbl. CoCTaBUTh M3 JBYX OJJEKTPOJOB TaJIbBAHUYECKUH 3JIEMEHT 0e3
IIEpPEeHOca, 3alucaTh IEKTPOJHBIE U UTOTOBYIO peakuuu. 3anucats ypaBHenue Hepuera qius DC
TaKOIo raJiIbLBAHUYECKOTO 3JIEMEHTA).

3. OKCIIEpUMEHTAJIbHBIE METOJbl ONPEIENCHUS KOHCTAaHT MOHU3ALUU Ca0bIX KUCIOT U
OCHOBaHUH.

4, Merto1bl onpeienieHrs NOPSIKOB PEAKIUH.

o. OcoOenHocTH (EPMEHTOB Kak KaTalau3aToOpoB. MeXaHU3M U KUHETHKa (epMEeHTaTHBHO-
KaTaTUTUYECKUX PEaKIIH.

6. MexaHu3M OKHCIIEHUS OpPraHMYEeCKUX COCIMHEHHH B IKUAKOM (ase Kak mpumep
BBIPOXKICHHO-PA3BETBICHHON peakuuu. CKOpOCTh peakiuu B KUHETHYECKOM U TU(h(y3HOHHOM
pexXHUMe.

7. TopmoskeHue peakiuyu OKUCIeHNs J00aBKaMU HHIMOUTOPOB. THUITBI HHTHOUTOPOB.

8. KucnorHo-ocHoBHOM KaTaius.

9. VYpaBHeHue AppeHuyca. BblUnCIIEHHE SHEPruM aKTUBALUM W MPEIIKCIOHEHIHAIBHOTO
MHOYHUTEJIS U3 IKCTIEPUMEHTAIIbHBIX TAHHBIX.

10. DnexTpoxuMuueckue uenu. [[puHIune! kiaccupuKanuu.

11.  IlepBuuHBIE XUMHYECKHE UCTOUYHUKH TOKA.

12. BropuuHbIe XUMHUYECKHE UCTOYHUKH TOKA.

13.  T'ereporeHHBIN KaTaIH3.

14. ABTOKaTAIN3.

Kputepuu n meToauka olleHUBaHUS:
- OlLleHKa «OTJIMYHOY» BBICTABIISIETCSA €CJIM TOKa3aHa aKTyaJlbHOCTh HCCIEeIOBaHUS; 0OOCHOBaHBI U
4eTKo chopMyIHupoBaHbl: 1Ieib, 33Ja4l, 0OBEKT U IPEeIMET KypCOBOW pabOThI; TOCTATOUYHO MOJHO
packpbITa TEOpETHUECKask U MpaKTUYecKas 3HAYMMOCTh pabOThI, BHIIOJHEHHONW aBTOPOM; CIENIaHbI
4yeTkue U yOeQuTeNnbHble BBIBOJBI IO pe3yJabTaTaM HCCIIEIOBAHUS; CIUCOK HCIOJIB30BaHHBIX
HCTOYHUKOB B JJOCTATOYHOM CTENEHU OTpakaeT MH(POPMaLIMIO, UMEIOIIYIOCS B KypcoBOil padoTe; B
TEKCTE UMEIOTCS CChUIKM Ha JIUTEPATYpHbIE UCTOUHUKH; UMEETCS] HEOOXOAUMBINA WIITFOCTPATUBHBIH
MaTtepuai.
- OreHka «XOpoIoy BBICTABIIAETCS €CIIM MOKa3aHa aKTyaJbHOCTh HCCIEAOBAaHUSA;, 0OOCHOBAHBI U
4eTKo c(hopMyIHupoBaHbl: 1Ieb, 3a7a4l, OOBEKT U IPEeIMET KypCOBOW pabOThI; TOCTATOYHO MOJHO
pacKkpbITa TEOpETHUECKask U MPAKTUYECKasi 3HAYMMOCTh pa0OThI, BHIIOJHEHHONH aBTOPOM; CIENaHBI
YeTKue W yOeQuTeNnbHbIe BBIBOJABI IO pe3yabTaTaM HCCIEIOBaHUS; CIUCOK HCIOJIb30BaHHBIX
HMCTOYHUKOB HE TMOJHOCTBIO OTpakaeT UWHGOpPMAIUIO, HMEIOIIYIOCS B KypcoBOil pabore;
COJIEpKaHUE U PE3yJIbTaThl UCCIEIOBAHMS I0JI0KEHBI HEAOCTATOYHO YETKO.
- OneHka «yIOBJIETBOPUTEIBHOY BBHICTABISIETCA €CIH K KYpcOBOM paboTe MMEIOTCS 3aMe4aHusl 110
COJIep>KaHuI0, TIO TIIyOWHE TPOBECHHOTO UCCIIEeI0BaHMs, paboTa HalmrcaHa HeyOe IMTENbHO.
- O11eHKa «HEYJOBIETBOPUTEIHHOY BBICTABIISIETCS €CITU KypcoBasi paboTa MMeeT MHOTO 3aMedaHuit
OT pelreH3eHTa, paboTa HalKMcaHa HEeTOCIeJ0BATEIbHO, HEJIOTHYHO.

4.3. PeiliTMHr-mIaH AMCUHUILIMHBI
(npu HeOOXOAMMOCTH)

PeiTuHTr—1171aH AU CIIMITIIMHBI MNPpEACTABJICH B ITPUJIOKCHUHN 2.

S. Y4eOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecneyeHne JUCHUNIMHBI
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5.1. IlepeyeHb OCHOBHON M JONOJHUTEIbHON y4eOHOM JIMTepaTypbl, HeOOX0AMMOM A5
OCBOEHMS THCIMIJIHHBI

OcHoBHAas1 JINTepaTypa
1. BopucoB .M. OCHOBBI XMUMHUYECKOH TepMOAUHAMHKH: yueb. mocodue / . M. bopucos; BI'TIY
uM. M. Akmymsr.— Ya: BI'TIY, 2009.— 180 c.
2. Ctpombepr A. I'., Cemuenko [1.I1. ®uzndeckas xumusi: YUeOHUK T XUMHYECKUAX
crenuanbHoCcTel By30B . M.: Bricias mxona, 2009. 527 c.
3. ®usnueckas XuMus [ DJICKTPOHHBINA pecypce]: yued. mocodue. Y. 1/bamkupckuii rocy-
JapcTBEHHBIN yHUBepcuTeT; aBT.-cocT. }0.C. 3umun; 1.B. Cadaposa; B.P. Xaiipymiuna; P.H.
Hacpermunosa; C.JI. Xypcan .— Ya : PUL] baml'VY, 2017 .— DnekTpoH. BepcHsl mey.
nyonukaun.— JlocTyn Bo3MOXeH depe3 DNeKTpoHHyo oubimotexky bamly
URL:https://elib.bashedu.ru/dl/corp/Zimin i dr_Fizicheskaja himija_1_up_2017.pdf
JlonosiHUTeIbHAS JIUTEPaTypa
4. Epemus B.B. u np. OcHoBbI ¢puznueckoit xumun. Teopus u 3agauu. M.: Ox3amen. 2005. 478 c.
5. ®uznueckas xumus (ITox penakuueit Kpacunosa K.C.). B 2 ku. Ku.1. Ctpoenue BeuecTna.
Tepmonunamuka. Uzn-e 3-e. M.: Beici. mik., 2001. 687 c.
6. Kynpsimos 1.B., Kaperaukos I'.C. C60pHUK IpuMepoB U 3aj1a4 1o gusndeckoit xumun. Uz, 6-
e. M.: Beicu. mk. 1991. 527 c.
7. Kpatkuit cnpaBoyHuK ¢pusnko-xuMmuueckux BenuuuH (Ilox pen. Pasaens A.A. u [lonomapeBoii
AM). U3n. 10-e, nepepab. - CII6.: Ian @enopos. 2003. 240 c.
8. E.T.[JenncoB. Xumnueckasa kuaetuka. M.: Xumus: 2000. 566 c.
9. Omanyane H.M., Knoppe /I.I'. Kypc xumnueckoi kunetuku. 13a. 4-e. M.: Beicas mkodna,
1984. 391 c
10. ®usnueckas xumus (ITox pegakimeit Kpacnosa K.C.). B 2 ka. Ku2. DnekTpoxumusi.
Xumudeckas KMHETHKA ¥ Katanu3. M.: Beicir. mxk., 2001. 319 c.
11. Boripocs! y1si MIOATOTOBKH K KOJUIOKBHYMaM 10 (PU3NYECKON XUMHUH [ DIEKTPOHHBIN pecypc]:
METOAUYECKUE YKa3aHUs IJIsl CTYACHTOB XUMHUECKOTO (akynbrera / bamkupckuit
rocyfaapctBeHHbI yHUBepcuteT; cocT. FO.C. 3umun; U.B. Cadaposa. — Ypa: PUL| baml'V, 2017.
— DJEeKTpOH. Bepcus 1ed. myonukanuu. — J[oCTynm BO3MOKeH uepe3 DIIEKTPOHHYIO OMOIHOTEKY
bamlVy. —
URL.:https://elib.bashedu.ru/dl/local/Zimin_Vopros_dlya_podgotovki_k_kollokviumam_po_fiziche
skoy_himii_Ufa_RIC_BashGU_2017.pdf

5.2. [lepeuenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHOU ceTn «AHTEepHEeT» N
NMPOrpaMMHOI0 ofecredeHHs1, He0OXOAUMBbIX /ISl OCBOEHHUS THCIUIIUHBI

1. Dnextponnas oubnuorednas cucrema « b baml 'Yy - https://elib.bashedu.ru/
2. DnekTpoHHas OMOIMOTEYHAs cucTeMa «Y HUBEPCUTETCKasi OMOIMOTEeKa OHIAH -
https://biblioclub.ru/
3. DnekTpoHHas OMOIMOTEeYHas cucTeMa u3aareabcTBa «Jlanpy - https://e.lanbook.com/
4. DnekTpoHHbIN Katajor bubauoreku baml'V - http://www.bashlib.ru/catalogi/
5. YauBepcanbHas basel nanneix EastView (IocTyn K 3IeKTPOHHBIM HaYYHBIM JKypHaIaMm) -
https://dlib.eastview.com/browse
6. Hayunas snextpoHHas 6uOnuoTeka - elibrary.ru (ZOCTYI K 3JI€KTPOHHBIM HaY4HBIM XKYypHaiaM) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp
7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Torosop Ne 104 ot 17.06.2013
r. Jlunensuu 6eccpounbie
8. Microsoft Office Standard 2013 Russian. [foroBop Ne 114 ot 12.11.2014 r. JIuuensuu
OeccpouHbIe
9. Kaspersky Endpoint Security s 6usneca - Crangaptasiil. loroBop Ne31806820398 ot
17.09.2018 r. Cpok nerictBus nuuen3uu o 25.09.2019
10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License — eciu B MTO ectb 004, 005
ayJIUTOpHS, TJe MPOBOIUTCS TECTUPOBAHUE
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https://biblioclub.ru/
https://e.lanbook.com/

11. Cucrema nentpanmzoBanHoro recrupoanus baml'yY (Moodle). YauBepcanpHas oOmecTBeHHas
nmuuensust GNU.
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6. MaTepHaJILHO-TeXHI/I'leCKaﬂ 6333, H606XOL[I/IMaH AJIsT OCYHIECTBJICHUSA oﬁpasoBaTenbnoro npomecca mo JMCuuIlInHe

HaumeHnoBanue
CHenUAIbHBIX MOMeIeHN i
M IOMEIeHNH 11
CAMOCTOSITeIbHON padoThI

OCHALIEHHOCTH CNENUAIBHBIX IOMeleHUI U TOMeLIeHHil VI CaMOCTOATEIbHOUH padoThI

IlepeyeHb JMLIEH3UOHHOTO
NMPOrpaMMHOro odecrneyeHus.
PexBU3MTHI NOATBEPKIAAIOIIETO
JOKYMEHTa

1. yueOHas aynuropusi I
NMPOBeJIeHUA 3aHATHI
JIEKIIHOHHOT0 THIIA:
ayautopust Ne 405 (xumdak
kopmyc), aymutopus Ne311
(xumcak KOpIyc),
ayautopust Ne 310 (xumdak
kopiyc), aymautopus Ne 305
(xumdak kopyc).

2. y4yeOHbBIE ayTUTOPHH st

NpoOBeIeHUs 3aHSATHI
CEMHHAPCKOro THNA:
nabopaTopus No 101
(xuMmpax KOpIIYC),
naboparopust Ne 120

(xumdak kopryc).

3. yyeOHasn ayaurTopus js
NpoBeiecHUs] TPYNIOBBIX H
WUHIUBUIYATBHBIX
KOHCYJIbTALMIi: ayIUTOPHA
Ne 405 (xumdak xopmyc),
aymutopust Ne311 (xumdak
Kopiryc), ayautopus Ne 310
(xumdak KOpIyc),
ayautopust Ne 305 (xumdak
KOpITyC),

4. yyeOHas ayauTopus Ijsl
TeKyHIero  KOHTpOIsA W
NPOMEKYTOYHOH

arrecranuu: ayautopust Ne
405  (xumdakx  Kopryc),

Aynutopus Ne 405
VYuebnast mebenb, ydeOHO-HATIISIIHBIE TTOCOOUs, HOYTOYK, JTOCKa, MYJIbTHMeAHna-npoekTop Mitsubishi
XD3200U, skpan ¢ 3nekrponpuBoxom 300*400cm Spectra Classic

AynutopusaNe 311
Y4ebHast MmeOelh, yueOHO-HATIIAAHBIC TOCOOUs, JOCKa, HOYTOYK, mpoekTop Mitsubishi XD 600U, skpan
¢ anekTponpuBoaoM Projecta 183*240cm Matte white

Aynurtopus Ne 310
VYuyeOHast mMebenb, ydeOHO-HATIISIHBIE OCOOUs, JT0CKa, HOYTOYK, MYlbTUMeaAHa-npoekTop Mitsubishi
EW230ST, skpan Hacrennslii Classic Norma 244*183

Aynutopus Ne 305
VYueOHast MebOenb, ydeOHO-HATIISIHBIE MOCOOUs, JI0CKa, HOYTOYK, MYJIbTUMeAHa-TpoekTop Mitsubishi
EW230ST, skpan Hacrennsiii Classic Norma 244*183

JladopaTopust Ne 101
VYueOHast MeOenb, ydyeOHO-HArJsIHBIE MOCOOMsS, NOCKAa, aKBagucTWLUIATOp J[3-4, KOHIYKTOMETpBI,
Monynb “TepmoctaT”’, MOAYIb “YHHBepcaldbHbI KOHTposuiep”, xonoaunbHUK ATLANT MXM 2835-
90, nonsipumerp kpyrooii CM-3, tepmoctartsl -3 miT., cecbl aHamutuueckue Ohaus PA-64 C (65
r/0,0001 r), kougykromerp AHHMOH 7020, Becbl TexHUYECKHUE, MEPCOHANBHBIA KoMmbloTep Pentium 4,
Bertuisitop BEHTC 100 BKMu, ktoBera 100mMm aist nonsipumerpa CM-3 — 3 .
JlaGopaTopus Ne 120

VYueOHast MeOenb, yaeOHO-HATIISAHBIE TOCOOHS, TOCKA, TEPMOCTATHI — 2IIT., MOAYIb “DIEKTPOXUMUS”,
MOnyab ‘“YHUBEpCAJIbHBIM KOHTpouiep”’, Moxyas ‘‘TepmMoxuMudeckuil aHamu3”, MEPCOHAIBHBIN
komrstoTep B komiuiekte HP AiO 20"CQ 100 eu (MOHOOJI0K)

Aynutopus Ne 001
VYuebOHast Mebenb, yueOHO-HaTIIsTHbIE MOCOOUs, T0CKa

Aynutopust Ne 002
YuebHast Meberh, yaeOHO-HATIISITHBIE TIOCOOHSA, JOCKa

Aynurtopus Ne 006
YuebHast MeOemh, yaeOHO-HATIISITHBIE TIOCOOHSA, JOCKa

Aynurtopus Ne 007
YuebHast Meberh, yaeOHO-HATIISITHBIE TIOCOOHSA, JOCKa

Aynurtopus Ne 008
YaebHast Meberh, yaeOHO-HATIISTHBIE TIOCOOHS, JOCKa

Aynurtopus Ne 004
YuebHast Mebenb, yaeOHO-HATIIIHbIE mocoOus, mocka, kommyratop HP V1410-24G, nepcoHambHBIN

1. Windows 8 Russian. Windows Profes-
sional 8 Russian Upgrade. Jlorosop Ne
104 or 17.06.2013 r. JluueHsuu
OeccpodHbIe

2. Microsoft Office Standard 2013
Russian. [Joroeop Ne 114 or 12.11.2014 1.
Jlunensun OeccpouHble

3. Kaspersky Endpoint Security s
Oomzneca - Cranpapraeiid.  [loroBop
Ne31806820398 or 17.09.2018 1. Cpok
nerictBus aunen3un 1o 25.09.2019

4, Cucrema [EHTPaTU30BaHHOTO
TECTHPOBAHHUS Baml['yY (Moodle).
VYuuBepcaibHas OOIIECTBEHHAS JIUICH3US
GNU

5. Linux OpenSUSE 12.3 (x84 _64) GNU
General Public License
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aymutopust Ne311 (xumdak
kopmyc), aymuropus Ne 310
(xumdak KOpIyc),
aymutopust Ne 305 (xumdak
kopmyc), aymuropus Ne 001
(xumcak KOpIyc),
ayautopust Ne 002 (xumdak
kopiryc), aymautopus Ne 006
(xumcak KOpIyc),
ayautopust Ne 007 (xumdak
kopiryc), aymautopus Ne 008
(xumcak KOpIyc),
ayautopust Ne 004 (xumdak
koprryc), aymautopus Ne 005
(xumdak kopyc).

5. NMOMeIeHUs IS
CaMOCTOAITEJILHOI PadoThI:
yuTalbHbIE  3am Ne 1
(TTaBHBIH KOPITYC),
yuTadbHbIH 321 No 2 (pusmar
KOpIyc-y4eOHOe),

yhTajdbHBIA  3am  Ne 5
(TymMaHUTapHBII KOpITyC),
yHTaJdbHBIA  3am  Ne 6
(yueOHbIi KOpIHyc),
yHTaJgbHBIA  3am  Ne 7
(TymMaHUTapHBII KOpITyC),
nadoparopust Ne 418
(xumdak kopyc)

6. yueOHbIE ayAUTOpPHH JJI51
KypCOBOIro
MPOEKTHPOBAHMS
(BBIMOJIHEHHAA  KYPCOBBIX
pador): maboparopust Ne 309

(xumdak KOpIyc),
nmabopaTtopus No 222
(xumpax KOpITYC),
nmabopaTopus No 223
(xumopax KOpITYC),

komnbeioTep Lenovo ThinkCentre A70z Intel Pentium E 5800, 320 Gb, 19" - 15 mr, mkad HacTeHHBIH
TLK6U.
Aynurtopus Ne 005

YueOHast wmeOenmb, y4eOHO-HAISATHBIE Toco0mMs, Jjgocka, kommbiorep DEPO Neos 470 MD
i5_3450/4GDDR/T500 G/DVD+R u monutop ViewSonic 21.5 - 13 mr, mkap TLK TWP-065442-G-
GY, mxad montaxusiii NT PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mxad
HacteHHbI TLK6U.

YuraabHbii 321 Ne 1
Hayunslit n yueOHbIH (oHI, HaydHast nepuonuka, 1K (MoHOOMOK) - 3 1T, HEOrpaHUUEHHBINA JTOCTYI K
OBC u B/I; xomn4yecTBO MocagouHBIX MeCT — /6.

YuraabHbii 321 Ne2
Hayunslit u yueOHblii ¢pona, Hayynas nepuoauka, [TK (MoHOOII0K), MOAKITIOUEHHBIX K ceTH MHTepHeT, —
8 wT., HeorpannueHHsIi goctym Kk OBC u bJ; konuyecTBo nocagounpx Mect — 50.

YuraabHbii 321 Ne 5
Hayunslit n yueOHbIi (oHn, HayuyHas neproanka, [TK (MoHOOJIOK) - 3 1T, HEOrpaHWYEHHBIH TOCTYH K
OBC u B/I; xonmn4yecTBO MOCag0YHBIX MeCT — 27.

YurtaabHblii 320 Ne 6
Hayunblii u yueOHbIl (oHz, HayuHas nepuojauka, [IK (MoHOONOK) - 6 T, HEOrpaHHMYECHHBII JOCTYI K
OBC u b/I; konmuyectBo mocamaounsix Mect — 30.

YurtaabHblii 320 Ne 7
Hayunblii u yueOHbIl (oHz, HayuHas nepuojarka, [IK (MOHOONOK) - 5 T, HEOrpaHHMYEHHBII AOCTYI K
OBC u BJI; xonmuyecTBO mocagouHbIX MecT — 18.

JlaGopaTopus Ne 418
YuebHast medenb, pakcumuabHbIM anmnapat Panasonic KX-FL423RUB — 2 mir., sH-metp pH-150MU (c
roc. mosepkoii), aBrorpanchopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Bechl "Ohaus" PA64C (65r, 0,1mr) ¢ noepkoii, Becbl VIC-1500d1 (1500r. 100MI", BHelH. kanmuOpoBKa)
ACCULAB, nonomep N-160MU ¢ nosepkoii, komruiekc BonbTamiepomerpuueckuiit CTA, xoMmbroTep
B kommiekte DEPO Neos 4601\lO/moruTop 20" Samsung BX2035/kmaB./Mblib, KOMITBIOTED
niepcoHasbHbid Nel T.210-14/3, maruutHas Memanka 6e3 HarpeBa Tolopino — 21T, MATHUTHAS MeTIIajKa
¢ HarpeBoM W HaHokepamu4.noBepx hG-MAG HS, merp-pH pH-150MU (c roc.moBepkoii), MOHUTOP
19" LG L1919S BF Black (LCD<TFT,8ms, 1280%1024,250KI/M.1 400:1,4:3 D-Sub), nepconansHbIi
KoMmIploTep B cocraBe c/Onok/Core J7-4770  (3.4)/H87/SYGA/HDD  500Gb, monutop
XKK"20"Bencl.kmaBuar ypatmpinb, npuatep Canon i-SENSYS MF3010, pH-merp pH-150MU ¢
rOC.TIOBEPKOA, cucTeMublii 0ok ITK (775), mkad cymmmsaeii LOIP LF-25/350-GS1, (310X 310x310
MM O/BEHTUIISITOpPA.HEPK.CTATb UPPOBOH KOHTPOIIEP), KOIUYECTBO MOcao4HbIX MecT — 10.

JlaGopaTopus Ne 309
YuebHast MeOelnb, IBYXITy4eBON CKaHUPYIOIINI CIeKTpodoTOMETp Ui paboThl B YABTPAPHOIETOBOM U
BuanMoM auanasone crekrpa UV-2450PC (pupmsbl «Shimadzuy), BeicokouyBcTBHTENBHBIH MK Dyphe-
cnexrpomerp FTIR-8400S (dbupmer «Shimadzuy), komruieke «XpoMaTIK-KPHCTAIUDy anmapaTHO-TIPOrp.,
BECHl aHANUTHYECKUE, TepMocTaT, TepmocTatupyemblii tianmer ¢upmel "PIKE Technologies",
MIPHUCTaBKa MHOTOKPATHOT'O HAPYIICHHOTO MOTHOT0 BHyTpeHHero orpaxkerns (MHIIBO) ¢upmsr *P1KE
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naboparopust Ne 227
(xuMmbax KOpILYC),
naboparopust Ne 103
(xumak kopiryc)

7. NoMenieHne s
XpaHeHHUs "
NpopHIAKTHYECKOT 0
o0caykuBaHust  y4eOHOro
o0opynoBaHuA:

nabopaTopus No 416
(xumdak kopyc).

Technologies”, kKoMIUIEKC anmapaTHO-MPOrpaMMHBIN JUIs MEIUIMHCKUX Hcclien Ha 6a3e Xxpomarorpada
'"Xpomat3k-Kpucramt 5000, komnberorep nepcoHanshblif, PMC *Kuneruka-2, PMC Dnexktpoxumust.

JlaGopaTopus Ne 222
VYuebnast mebens, Becsl BJI-120M, Becsl nabopatopusie BJITD-510C, BonsHas O6aHs K pOTallMOHHOMY
ncraputeno IKA RV 8V, ucnapurens porammonssiii IKA RV 8V, xombonarpesarens ES-4110,
komboHnarpeBarens [19-4120 (250mi1), xommbiotep B Cc6ope:PentiumG3250 /AS Rock H81M-
VG4/DDR3 2*2Gb/HDD 500Gh/DVD RW/Exegatr BA-106 400W/Kb M SVEN Standart 310/Pilot
ExeGate EC 6 4B/23@LG 23M470D-P — 2 wr, marautHas Memanka ES-6120 ¢ momorpeBom,
maruutHass MeiuanKaMR Hei-Tech uarpés300C, 140006/ muH, kpyri. miatd, M®Y hp Laser Jet Pro
MFP  M125rnw CZ178A+NV-Print CF283A, wnakomurenr HGST Touro S(0S03754)1Thb 2.5
USB3.0(RTL), wHacoc Bakyymusiii HBMK 2x4, wnoyroyk HP  Pavilion  15-aw030ur
(X7THB9EA#ACB)A10 9600P/8/1Th/DVD-RV, MOTEHIIMOCTAT-TaIbBaHOCTAT P-30JM,
criektpodryopumerp mozens RF-5301PC, ¢upmbr Snonums, ynerpasBykoBas BanHa I[1CB-5735-05,
XUMHYECKH CTOMKuE MemOpanHbiii Hacoc KNF N 920G, xomomwishuk POZIS-102-2, mikad
cymwibHbii Binder RF-53.

JlaGopaTopus Ne 223
VYyebHass mebenb, aBrorpanchopmatop TDGC2-05K(0,5KBT,2 A.220/0-250B), xonOoHarpeBaTesb
LOIP LH-110 (1000mi1), MmarHuTHasi MelIajika ¢ HarpeBOM W HaHOKEPaMH4YECKO# MoBepxHocThio C-
MAG HS 7 — 2 wt, monutop 19” Benq TFT G900Wa silver-black, morurop 19" LG L1953S BF black
(LCD,TFT,1280*%1024, 170/170,300kx1/M,200  0:1,5rris)TCO,  ocuuutorpad  OJHOKaHAIBHBIN
PCS100A, cucremusiii 6nok 1K (775), Tepmocrar mmpkymsiquonnsiii LOIP LT-211b, o6beM BaHHBI
111, XononunbHUK ObITOBOH "Stinol-242Q)” ¢ MOPO3MIIEHBIM OTAEICHUEM JBYXKaMEPHBIH.

JlaGopaTopus Ne 227
YuebOHast MeOenb, MarHuTHas Meniajika 6e3 Harpesa Tolopino — 2 MIT., MArHUTHASI MELIaJIKa C HArPEBOM
u HaHokepamud.noBepx HG-MAG HS, ocummnorpad omHokananbueiii PCS100A, crniektpodoromerp
UV-2401PC, tepmoctar U4 — 4 mr., tepmocrar kuakoctHoid LOIP LT-105a, Ttepmocrat
uupkyisinoHseiid LOIP LT-211a o6bem BanHbI 1151

JlaGopaTopus Ne 103
VueGHas mebenb, KOMIbIOTEp B coctaBe: cucteMHbIi Gimok Core i3-2120 (3.3) 4Gb, Kopnyc ATX
400W wmonurop XKK21.5 Philips,226 VALSB, knasuatypa A4-Tech isolation KV-300H meime A4-Tech
XL-760H, cereBoit punstp 5.0M BURO, komonku Genius SP-S120, MOV nazeproe SAMSUNG D1--
M2070VTl/(ipun.ckan.komm) A425ctp/mun10 cTp/MuH.

JlaGopaTopus Ne 416
AToMHO-abcopOumoHHEIH ciekTpodoTomerp Moaens AA-7000, pupmsl "lnmanzy", Anonus, 6amioH ¢
reaueM Mapku A — 2 T, Bentwistop BEHTC 100 BKMiy*1/, ra3oBblii XxpoMaTo-mMacc-CleKTPOMETp
monerrb GCMS-QP 2010PIUS, xoMmsioTep B cOCTaBe: CHCTEMHBIN OJI0K, MOHUTOp, KJIaBUATypa, MBIIIb,
kouaummonep QUATTROCUMA QV/QN-F12WA, woyr6oyk Fujitsu LifebooK F530 Intel Core i3-
330M/4Gb/500Gh/ DVD-RW/BT/15.6"/Wi n7HB+0ffice, mepconansublii kommproTep B Komiuiekte HP
AiO 20"CQ 100 eu (moHOO1I0K), 2nekTporummTKa Irit IR-8200, 1500BT muamerp koHpOpKH 185MM.
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[Tpunoxxenne Ne 1

MHWHOBPHAYKU POCCHUN
BAIIKNUPCKUU I'OCY AAPCTBEHHBIM YHUBEPCUTET
XUMHNYECKUU ®AKVYIJIBTET

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI
TUCUUTUTMHEI DU3HYecKass XUMUS
Ha 6 cemecTp

OYHast
Bun pabotst O0BeM OUCHUIUINHEI
ouHas opma 00ydeHUs
O6mas TpynoemkocTs qucturuiiabl (3ET / 7 3ET /252 4qaca
4acoB)
VY4eOHBIX 4aCOB HAa KOHTAKTHYIO paboTy C 145
MIPETIo/IaBaTeIIeM
JIEKITUHA 16
MTPAKTUIECKHUX / CEMHHAPCKUX -
71a00PaTOPHBIX 128
Hpyrux (rpynmnoBas, WHIUBUTyaTbHAS 14
KOHCYJIbTAIHS ¥ UHbIE BUIbI Y4eOHOI
NeSITeNIbHOCTH, MpeIycMaTpHUBaloIIre paboTy
00YJarOIINXCsI C MPETIOaBaATEIIEM )
Y4eOHBIX 4acOB Ha CAaMOCTOSITEIILHYIO paboTy 35,8
obyuaroruxcst (CP)
Y4eOHBIX YacOB Ha MOJATOTOBKY K 70,8
aK3ameHny/3aueTy/ auddepeHIIupoOBaHHOMY
3adety (KoHTpoh)

dopma KOHTPOJIA:
3auer 6 cemecTp
Dk3ameH 6 cemecTp

37



Tema u conepxanue

dopma u3ydeHuss MaTeprUalIoB:
JEKIMH, TIPAKTHYECKUE 3aHITHSA,
CEeMHMHAPCKHE 3aHATHS,
1a00paTopHBIE padOTHI,
caMmocCTosTeNbHAs paboTa u
TPYAOEMKOCTb (B yacax)

OcHoBHas U
JOTIOTHUTETHHAS
JTUTEepaTypa,
peKoMeHyeMas
CTYJCHTaM
(HOMepa U3 CIHCKa)

3agaHus 1Mo
CaMOCTOSATEIbHOU
paboTe CTyIeHTOB

@opMa TEeKyIIEro KOHTPOJIA
ycreBaeMoCTH (KOJIJIOKBUYMBI,
KOHTPOJIbHBIE PAOOTHI,
KOMIIBIOTEPHBIE TECTHI U T.I1.)

JIK ITP/CEM | JIP | CPC
1 | TepmomuHaMUYeCKast 3 25 9 [1-3, 7-11] [Ipopaborath Jieknuu, | TECTHPOBAHUE, 3aIIUTA
crcTeMa M €€ OIICAaHNe PEKOMEHIYEMYIO nabopaTopHO# paboTHI,
JUTEPATypy KOJUTOKBHYM
2 | Tepmoxumus 3 25 9 [1-3, 7-10] [TpopaboTaTh Nekunu, | YCTHBIN MHAUBUYaIbHBIN,
PEKOMEHTYEM YO TECTUPOBAHUE, 3aINTA
JIUTEpaTypy nabopaTtopHoit padoTHI,
KOJUTOKBHYM
3 | ®a3zoBoe paBHOBECHE 3 25 9 [3,6,7] [IpopaboTaTh ek, | YCTHBIM HHANBUAYATHHBIH,
PEKOMEHIYEeMYIO TECTHPOBAHUE, 3aIUTA
JTUTEPATypy 1abopaTOpHOU PadOTHI,
KOJJIOKBHYM
4 | PactBOpBI 3 25 9 [1-3, 5-7] [TpopaboTaTh JIeKIuK, | YCTHBIA HHAMBUAYATbHBIH,
PEKOMEHIYEMYIO TECTHPOBAHUE, 3aIUTA
JTUTEPATYypy 1ab0paTOpPHOU PabOTHI,
KOJUIOKBHYM
5 | Xumunueckoe 4 28 8,8 [1-4,8, 9] [TpopabGoTaTh JIeKIuK, | YCTHBIM HHAMBUAYATbHBIH,
paBHOBecHe PEKOMEHIyEMYIO TECTHUPOBAHUE, 3aIUTA
JIUTEpaTypy 71ab0paTOPHON PadOTHI,
KOJUIOKBHYM
Hroro 16 128 | 35,8
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COJIEPXXAHUE PABOYEN ITPOI' PAMMBI
TUCHUTITMHBI PU3n4YecKas XuMHs
Ha 7 ceMecTp

OYHast
Bun pabotet O0BeM OUCHUIUIAHEI
ouHas (popma oOydeHus

Oo6mas tpynoemkocts auctuurinabl (3ET / 7 3ET / 252 gacos
4acoB)
Y4eOHbBIX YacOB Ha KOHTAKTHYIO padoTy ¢ 163
MIPETIOJIaBATEIICM
JIeKITAH 32
MTPAKTUYECKHUX / CEMHHAPCKUX -
71a00paTOPHBIX 128
Jpyrux (rpymnmoBasi, WHIUBHIyaTbHAs 3,4
KOHCYJIbTAIIMS ¥ HHBIC BUJIBI YIeOHOM
JESITeIILHOCTH, MTPETyCMaTPHBAIOIINE padboTy
00YJarOIINXCsI C MPETIoaBaTEIIEM )
Y4eOHBIX 4YacOB Ha CAMOCTOSITEIILHYIO PaboTy 35,8
oOyuatonuxcs (CP)
Y4eOHBIX 4acOB Ha MOJATOTOBKY K 52,8
sK3ameHny/3aueTy/auddepeHIupoOBaHHOMY
3adety (KoHTpoh)

dopma KOHTPOJIS:

3auer 7 cemecTp

DK3aMeH 7 ceMecTp
Kypcosas paborta 7cemectp

KypcoBas paboTa: KOHTaKTHBIX YacOB — 2, YaCOB Ha CaMOCTOATEIbHYIO padoTy — 10.




Tema u conepxanne

dopma u3ydeHuss MaTepUalIoB:
JEKIMH, TIPAKTHYECKUE 3aHITHSA,
CEeMHMHAPCKHE 3aHATHS,
1a00paTopHbIE padOTHI,
caMmocCTosITeNbHAs paboTa u
TPYAOEMKOCTb (B yacax)

OcHoBHas U
JOTIOTHUTEIThHAS
JTUTEepaTypa,
peKoMeHyeMas
CTYJCHTaM
(HOMepa U3 CIHCKa)

3agaHus 1Mo
CaMOCTOSATEIbHOU
paboTe CTyIeHTOB

@opMa TEeKyIIEro KOHTPOJIA
yCIIEBaEMOCTH
(KOJUTOKBUYMBI, KOHTPOJIbHBIE
paboThl, KOMIIBIOTEPHbBIE
TECTHI U T.I1.)

JIK I1P/CEM | JIP | CPC

1 | OcHOBHBIC TIOHATHUSA U 3 12 3 [1-3, 7-11] [IpopabGoTaTh NeKMK, | TECTUPOBAHUE, 3aIUTA

3aKOHBI XUMUYECKOU PEKOMEHAYEMYIO nabopaTtopHOi padoOTHI,
KHHCTHUKH JUTEPaTypy KOJJIOKBHYM

2 | TeopeTnveckre OCHOBBI 3 12 3 [1-3, 7-10] [IpopaboTaTh JIEKIIMK, | TECTUPOBAHUE, 3aIUTA

XUMHYECKON KHHETUKU PEKOMEHIYEMYIO nabopaTtopHoit padoOTHI,
JUTEPATYpy KOJJIOKBHYM

3 | Kuneruka peaknuii 3 12 3 [3,6,7] [TpopaboTaTh NeKIHMH, | TECTUPOBAHHE, 3AIINTA

MPOCTHIX THUIIOB PEKOMEHTyeM IO 1abopaToOpHON PadOTHI,
JUTEPaTypy KOJJIOKBHYM

4 | KuHeTHKa CIIOXKHBIX 3 12 3 [1-3, 5-7] [IpopaboTaTh JIEKIIMHK, | TECTUPOBAHUE, 3aIUTA

peakimit PEKOMEHIyEeM IO 1abopaToOpHOU PadOTHI,
JUTEPaTypy KOJJIOKBHYM

5 | PagukansHO-1IE€ITHbBIE 3 12 3 [1-4,8, 9] [IpopaboTaTh JIEKIIMK, | TECTUPOBAHUE, 3aIlUTA

peaknuu PEKOMEHIYEMYIO nabopaTopHO# paboTHI,
JUTEPaTypy KOJUIOKBHYM

6 | doToxuMHuUeCcKHe 3 12 3 [1-3, 7-11] [IpopaboTaTh JIEKIIMK, | TECTUPOBAHUE, 3aIlUTA

peaknuu PEKOMEHIYEMYIO nabopaTopHO# paboTHI,
JUTEPaTypy KOJUIOKBHYM

7 | Katanurnaeckue 3 12 3 [1-3, 7-10] [IpopaboTaTh JIGKIIMK, | TECTUPOBAHUE, 3aIlUTA

peaknuu PEKOMEHIYEMYIO nabopaTopHO# paboTHI,
JTUTEpaTypy KOJIJIOKBUYM

8 | PaBHOBecue B pacTBOpax 3 12 3 [3,6,7] [TpopaboTtaTh JeKIMM, | TECTUPOBAHHE, 3aIIUTA

3JIEKTPOJIUTOB PEKOMEHAYEMYIO nabopaTopHOI paboTHI,
JTUTEPATypy KOJIJIOKBHYM

9 | HepaBHOBeCHBIE SIBIECHUS 3 12 3 [1-3, 5-7] [TpopaboTaTh JEKIMH, | TECTUPOBAHME, 3AIIUTA
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B pacTBOpax PEKOMEHIYEMYIO nabopaTopHOU paboTHI,
HIIEKTPOJIUTOB JUTEPATYpy KOJJIOKBHYM
10 I'eteporenHoe 3 12 3 [1-4,8, 9] [IpopaboTtath JIEKIUK, | TECTUPOBAHUE, 3AIUTA
AIIEKTPOXUMUYECKOE PEKOMEHAYEMYIO nabopaTopHOi padoOTHI,
paBHOBECHE JUTEPATYpy KOJJIOKBHYM
11 OcHOBBI 2 8 5,8 [1-3, 5-7] [Ipopaboraths JiekKuK, | TECTUPOBAHUE, 3aIINATA
ANIEKTPOXUMHUYECKOU PEKOMEHAYEMYIO nabopaTtopHOi padoOTHI,
KHHETUKU JUTEPaTypy KOJJIOKBHYM
12 Kypcogas pabora 2 10 [1-11] UccnenoBath
PEKOMEHIYEeMYIO
IPEIoIaBaTeNIeM TEMY
Hroro 34 128 | 45,8
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[Tpunoxenne Ne 2

PeliTUHT — IIJTIaH JUCHUILIMHBI
duzuveckass XuMus
Hamnpasnenue noarorosku 04.03.01 «Xumusi»
Kypc 3, cemectp 6.

Buasbl yueoHoii bamn 3a Yucno bael
AeSITeJIbHOCTH CTYJ€HTOB | KOHKpPETHOE | 3a1aHni | MuHuManbpHbIi | MakcuManbHbBIN
3aJaHue 3a
CEMECTP

MoayJs 1 (TepMoaMHAMUKA)

Texkymmii KOHTPOJIb

1. BeimosrHeHne 5 5 0 25
J1a00paTOPHBIX pabOT

Py0eskHblii KOHTPOJIb

1. KosmokBuym 1 10 1 0 10

2. Komnoksuym 2 10 1 0 10

Moay.b 2 (TepMOAMHAMHKA)

Texkymmii KOHTPOJIb

1. BeimosHeHME 5 5 0 25
71a00paTOPHBIX pabOT

Py0e:xHblil KOHTPOJIb

1. Konmnoksuym 3 10 1 0 10
2. Komnoksuywm 4 10 1 0 10
3. TectupoBanue 10 1 0 10
IoompuresbHbIE 0AJITBI

1. Ily6nukarus crateii B 5 1 0 5
HAyYHBIX JKYpHaJax
2. Y4acTtue B CTy/ICHUECKOM 5 1 0 5
OJINMITUAIC

IocemaemocTh (0a/1JIbI BBIYMTAIOTCS M3 0011eil CYMMbI HAOPAHHBIX 0AJ1JIOB)
1. [Tocemenue 0 -6
JICKIIMOHHBIX 3aHITHH
2. IMoceienue 0 -10

IPAKTHUYICCKUX 3aHATUHI

HTOroBblii KOHTPOJIb

3ager | | 1 | 0 |
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Hamnpasnenue noarorosku 04.03.01 «Xumusi»

Kypc 3, cemectp 6.

Buasbl yuedHoii
AeATeJIbHOCTH CTY/ICHTOB

bamn 3a Yucno basnel
KOHKPETHOE | 3aJlanuii | MuUHUMaIbHbINA | MaKkCHMabHbIIM
3a/1aHHe 3a

ceMecTp

Moays 1 (TepMOIMHAMHUKA)

Texymmii KOHTPOJIb

1. Bemmonnenue 5 3 0 15

J1a00paTOPHBIX pabOT

Py0GekHblii KOHTPOJIbL

1. KosmokBuym 1 10 1 0 10

2. Komnoksuym 2 10 1 0 10
MoayJb 2 (TepMOANHAMHUKA)

Texymmii KOHTPOJIb

1. Beimonaenue 5 3 0 15

71a00paTOPHBIX pabOT

2. Komnoksuym 3 10 1 0 10

Py0e:kHbIi KOHTPOJIb

1. KoymokBuywm 4 | 10 | 1 | 0 | 10

IHoompuresnbHbie 0AJIbI

1. Ily6nukarus cratei B 5 1 0 5

Hay4YHBIX JKypHaJIax

2. Y4acTtue B CTy/ICHUECKOU 5 1 0 5

OJINMITHAJIE

ITocemaemocTh (0aJ1J1b1

BBIYUTAIOTCS M3 0011eil CyMMbI HAOPAHHBIX 0AJ1JI0B)

1. [Tocemenue 0 -6
JICKITMOHHBIX 3aHATUH
2. Ilocemienue 0 -10
MPAKTUICCKUX 3aHATUI

HUTOroBblii KOHTPOJIb
DKk3ameH | 30 | 1 | 0 | 30
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Hamnpasnenue noarorosku 04.03.01 «Xumusi»

Kypc 4, cemectp 7.

Buasbl yuedHoii
AeATeJIbHOCTH CTY/ICHTOB

bamn 3a Yucno basnel
KOHKPETHOE | 3aJlanuii | MuUHUMaIbHbINA | MaKkCHMabHbIIM
3a/1aHHe 3a

ceMecTp

Moayab 1 (kmHeTHKA)

Texymmii KOHTPOJIb

1. Bemmonnenue 5 5 0 25

J1a00paTOPHBIX pabOT

Py0GekHblii KOHTPOJIbL

1. KosmokBuym 1 10 1 0 10

2. Komnoksuym 2 10 1 0 10
Moayab 2 (3J1eKTPOXUMMS)

Texymmii KOHTPOJIb

1. Beimonaenue 5 5 0 25

71a00paTOPHBIX pabOT

Py0e:kHbIii KOHTPOJIb

1. KosmokBuywm 1 10 1 0 10

2. TectupoBaHue 10 2 0 20

IHoompuresnbHbie 0AJIbI

1. Ily6nukarus cratei B 5 1 0 5

Hay4HBIX )KypHaJIax

2. Y4acTtue B CTy/ICHUECKOU 5 1 0 5

OJINMITHAJIE

ITocemaemocTh (0aJ1J1b1

BBIYUTAIOTCS M3 0011eil CyMMbI HAOPAHHBIX 0AJ1JI0B)

1. [Tocemenue 0 -6
JICKIIMOHHBIX 3aHATHH
2. Ilocemienue 0 -10
MPAKTUYECKUX 3aHITHI

HUTOroBblii KOHTPOJIb
3auer | 1 | 0 |
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Hamnpasnenue noarorosku 04.03.01 «Xumusi»

Kypc 4, cemectp 7.

Buasbl yuedHoii bamn 3a Yucno basnel
AeSITeIbHOCTH CTYJ€HTOB | KOHKpPETHOE | 3a1aHni | MuHuManbHbIi | MakcuMabHbII
3aJaHue 3a
CEMECTP

Moayab 1 (kmHeTHKA)

Texymmii KOHTPOJIb

1. Bemmonnenue 5 4 0 20

J1a00paTOPHBIX padOT

Py0GekHblii KOHTPOJIbL

1. KosmokBuym 1 10 1 0 10

2. Komnoksuym 2 10 1 0 10
Moayab 2 (3J1eKTPOXUMMS)

Texymmii KOHTPOJIb

1. Beimonaenue 5 4 0 20

71a00paTOPHBIX pabOT

Py0e:kHbIii KOHTPOJIb

1. KosmokBuywm 1 10 | 1 | 0 | 10

IHoompuresnbHbie 0AJIbI

1. [TyGnukarus crateii B 5 1 0 5

Hay4HbIX )KYpHaJIax

2. Y4acTtue B CTy/ICHUYECKOM 5 1 0 5

OJINMITHAJIE

ITocemaemocTh (0aJ1J1b1

BbIYUTAIOTCS M3 0011eil CYMMbI HAOPAHHBIX 0AJ1JI0B)

1. [Tocemenue 0 -6
JICKITMOHHBIX 3aHATUH
2. Ilocemienue 0 -10
MPAKTUYCCKUX 3aHATUH

HUTOroBblii KOHTPOJIb
OK3aMeH 30 | 1 | 0 | 30
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