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1.

IUVIAHMPYEeMbIMH Pe3yJIbTATaAMM 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbI

Ilepedyenn MuIaHNpPYyeMBbIX Pe3yJIbTATOB 00y4YeHHs MO0 TUCHUIINHE, COOTHECEHHBIX C

B pe3ynbrate ocBoeHUs1 00pa30BaTeIbHON MPOrpaMMbl 00yUYaAIOLTHIICS T0JKEH OBJIaIEeTh Clle-
IYIOIIKUMU Pe3ybTaTaMu O0yUYESHHUs 110 TUCIUTLINHE!

Pe3ynbrarel oOydeHus dopmupyemas komrerenuus (¢ | Ipu-
yKa3aHHUEM KoJa) Me-
JaHHe
3HaHMs | 3HATh: TEOPETUUYECKHE OCHOBBI 0Aa30BbIX OIIK-1 criocOGHOCTBIO HCIIONB-
XUMHUYECKUX AUCLMILINH 30BaTh NOJy4YEHHBIC 3HAHUS
TEOPETUIECCKIX OCHOB (hyH]1a-
MEHTAJIBHBIX Pa3eiIOB XUMUN
IIPU PEUIeHUU TPOQeCcCHOHATb-
HBIX 3a7a4
3HaTh: craHgapTHele MeTonbl mnonydeHus, | OIIK-2 BnajgeHneM HaBbIKaMU
UJACHTUQUKAIIMM M HUCCIEIOBaHMUsS CBOWCTB | XUMHYECKOIO SKCIEPUMEHTA,
BEIIIECTB U MaTEPUAJIOB, MpaBUiia 00OpPaOOTKHU | OCHOBHBIMU CUHTETUYECKUMHU U
U opopMiIeHUs Pe3yIbTaTOB pabOThl, HOPMBI | AHATUTUYECKUMU METO/IaMU I10-
Th JIy4YEHHUS U UCCIIEIOBAHUS XU-
MUYECKUX BELECTB U peakLuil
3Hatb: cranAapTHele MeTo bl ipumeHenust | [1K-2 Bnagenuem 6a3oBbIMU
COBPEMEHHOM anmnaparypsl IIpYA IPOBEJECHUM | HABBIKAMU MCIIOJIb30BaHUS CO-
HAYYHBIX UCCIICIOBaHHUM, HICHTH()HUKALNN 1 | BPDEMEHHOM anmaparypbl pH
MICCJIEJOBAHMSI CBOMCTB BELIECTB U MAaTEpU- | IPOBEJCHUM HAYYHBIX UCCIIENO-
aJIoB, IpaBUiia 00pabOTKU U 0HOPMIICHHS BaHUM
pe3yabTaToB paboThl, HopMbl Th
3HaTh: OCHOBHbIE ATanbl U 3akoHOMepHOocTH | [IK-3  Brnanenuem  cucremoit
dopmupoBaHus (yHIAMEHTAIBHBIX XUMH- | (YHIAMEHTAIbHBIX XMMUYECKUX
YECKUX MOHATUM TTOHSITHH.
3HaTh: OCHOBHBIE 3Tallbl Pa3BUTHS XUMMUY; [IK-4 crnocoOHOCTBIO TMpUMe-
HayyHble JOCTH)KEHUS HauOosee BBIJAIO- | HATh OCHOBHBIE €CTECTBEHHOHA-
IIMXCSI OTEUECTBEHHBIX M 3apyOeXHbIX XHU- | yUYHbIE 3aKOHBI U 3aKOHOMEPHO-
MHUKOB, CTH  pa3BUTUA  XHUMHUYECKOU
UX BKJIAJl B Pa3BUTHE XUMUHU. HayKM IIpM aHAJIU3€ IOJIYy4YeH-
HBIX PE3yJIbTaTOB
IIOJIYYEHHBIX PE3YyJIbTaTOB
VYMmenust | YMeTb: BRIMOMHATH cTaHAapTHbIE AecTBust | OIIK-1 crmocoOHOCTRIO HCTIONB-

(knaccudukanys BeIecTB, COCTaBICHHUE
CXEM IPOLIECCOB, CUCTEMATH3AIUs TaHHBIX
U T.II.) C Y4€TOM OCHOBHBIX MOHITUI U 00-
[IMX 3aKOHOMEPHOCTEN, GOPMYIUPYEMBIX B
pamkax 0a30BbIX XMMHUYECKUX JUCIUTUIMH
YMeTh: pemaTh TUIIOBbIE yueOHbIE 3a/1a4H
110 OCHOBHBIM (0a30BbIM) XMMUYECKUM JHC-
[UATTHHAM

30BaTh NOJyYEHHBIEC 3HAHUS
TEOPETUYECKUX OCHOB (pyHJ1a-
MEHTAJIBHBIX Pa3AeiioB XUMUU
IIpU pelIeHnu IpodeccuoHa b-
HBIX 3a7a4

YMeTh: MMpOBOAUTDH MPOCTHIC XUMHUYCCKUC
OIIBITHI IO IMpeJajIaracMbIM METOJUKaAM

OIIK-2 - BnageHneM HaBBIKAMH
XUMHYECKOTO IKCTICPUMEHTA,
OCHOBHBIMH CHHTETUYECKUMU U
AHATMTUYECKUMHU METOJAMH I10-
Jy4EHHUs U UCCIIEOBAHUS XU-
MUYECKHUX BEIECTB U PEAKIIUN




YMeTh: IPOBOAUTH XUMUYECKUE IKCIIEPHU-
MEHTBI C UCTIOJIB30BAHUEM COBPEMEHHOU
anmnaparypsl

[1K-2 BimagenuemM 0a30BbIMU
HaBBIKAMH HCIIOJIB30BAHUS CO-
BPEMEHHOH amnmapaTypsl pu
MPOBEJICHUH HAYYHBIX UCCIIEO0-
BaHUH

YMeTb: HmpUMEHSTh OCHOBHBIE (PyHIaMeH-
TaJbHbIC XUMUYECKHUE IIOHATHS

[IK-3 BmageHueM CHUCTEMOM
(GbyHIaAMEHTATBHBIX XUMHUYECKHUX
HOHSITHH

YMeTh: OLleHUBAaTh XUMUYECKUE TTOHSTUS U
3aKOHBI B CJIIOKHOW CHUCTEME BO33PEHUI CO-
BPEMEHHON XUMHH

[IK-4 cnocoOHOCTBIO TIpUMeE-
HSTh OCHOBHBIE €CTECTBEHHOHA-
YYHBIE 3aKOHBI U 3aKOHOMEPHO-
CTU  PAa3sBUTHUS  XUMHUYECKOH
HayKd IpU aHAJIU3€ MOJy4YeH-
HBIX PE3yJIbTaTOB

Bnane-
HUS
(HaBBIKH
/ OIBIT
nesi-
TeIbHO-
CTH)

Brnaners: HaBbIKaMu pabOTHI C y4eOHOM -
TepaTypoil M0 OCHOBHBIM XMMHYECKUM JHC-
UTILUIAHAM

OIIK-1 cnocoGHOCTBIO UCIIOJIb-
30BaTh MOJYyYEHHBIE 3HAHUS
TEOPETUYECKUX OCHOB (hyHJ1a-
MEHTAJIbHBIX Pa3/IeJIOB XUMHUH
P peIIeHUH PO ECCUOHAITb-
HBIX 3a7a4

Bianers 6a30BbIMU HaBBIKAMU TTPOBEICHUS
XUMHUYECKOT0 IKCTIICPUMEHTA B 0()OPMIICHHS
€ro pe3yJbTaToB

OIIK-2 BnageHueM HaBbIKAaMH
XUMHUYECKOTO IKCIICPUMEHTA,
OCHOBHBIMH CHHTETUYECKUMU U
AHAIMTUYECKUMHU METOJAMH I10-
JTy4EHUs U UCCIICIOBAHUS XU-
MHUYECKHUX BEIECTB U PeaKlui

Bnagers 6a30BbIMM HaBBIKAMU MCIIOJIb30Ba-
HUSI COBPEMEHHOM anmnaparypsl Ipy NpoBe-
JIEHUH HayYHBIX UCCIIETOBAHUM

I1K-2 BiageHueM 0a30BBIMU
HaBBIKAMH HCIIOJIB30BaHUS CO-
BPEMEHHOU anapaTypsl IpH
MPOBEACHUU HAYYHBIX UCCIIE0-
BaHU

Brnanets cuctemoii 6a30BbIX GyHIaMEH-
TaJTbHBIX XUMUYICCKUX TTOHATUN

[IK-3 BmageHueM CHUCTEMOM
byHIaMEHTAIBHBIX XUMHUYECKHUX
HOHSTHH

Brnaners: HaBEIKaMH 00593aTEILHOTO O3HA-
KOMJIEHUS C TIPEABICTOPUEN TOTO UM UHOTO
BOITPOC MOCTABJIEHHOTO B €r0 MPaKTHIYECKOU
HAay4YHOHU U NEJaroru4eckoil AesiTeIbHOCTH.

[IK-4 cnocoOHOCTBIO TIpUMeE-
HATh OCHOBHBIE €CTECTBEHHOHA-
YYHBIC 3aKOHBI U 3aKOHOMEPHO-
CTH  pPa3BUTHUS  XUMHUYECKOMU
HAayKd TIpU aHAIU3€ TIOJTy4YeH-
HBIX PE3yJbTaTOB

MOJTYYCHHBIX PE3YJIbTATOB




2. euab u MecTO JMCHHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIi MPOrpaMMbl

Hucuummuaa «Pu3ndeckass XUMHUsD» OTHOCHUTCS K 0a30BOM WacTu 00pa3oBaTENbHON TPO-
rPaMMBL.
JucuuiuinHa u3ydaercst Ha 3-M 1 4-M Kypcax B 6-0M-7-0M ceMecTpax.

Henu u3ydeHust TMCUUIUIUHEL: GOPMUPOBaHUE y OaKanaBpoB 0a30BbIX 3HAHUI U OCHOBHBIX
NOHATUH (PU3MUECKON XUMUH, IPEACTABICHHUNA 0 (DyHJaMEHTAIbHBIX 3aKOHAX M OCHOBHBIX METOJ1aX
(bU3UKO-XMMHUYECKON HayKH, HEOOXOAMMBIX B ITO3HAHUN XUMHUYECKUX MPOLIECCOB U SIBICHUM.

I[HSI OCBOCHUA NUCLMITIINHBI H€O6XOI[I/IMBI KOMIICTCHIINH, C(I)OpMI/IpOBaHHBIe B paMKax HU3Yy-
YyeHus clenyromux auciuuiuine «Heoprannueckas xumus», «OpraHnyeckas XuMus», «AHaIUTAYEe-
cKast xuMust». [l ycBoeHHsl Kypca pu3udeckoid XuMuu TpeOyercs BiajeHue onepanusmu qudde-
pPEHIIMPOBaHUS (B TOM YHCIIE C YACTHBIMH MPOU3BOJHBIMU), UHTEIPUPOBAHUSA, METOAAMH PELLICHUS
IPOCTBIX OOBIKHOBEHHBIX AH(QepeHnnanbHbx ypaBHeHHH. CTYIeHT TOHKEH MMETh IpeicTaBie-
HUE O CTPOCHHUU BEIECTBA, KBAHTOBOM XUMUH, (Ha30BBIX MEPeXojax U OOIIUX 3aKOHOMEPHOCTSX
XUMHYCCKUX ITPOLECCCOB.

3. Conaepxanue padoyeii mporpamMmbl (00beM AUCHUILUIMHBI, TUNBI H BBl y4eOHBIX 32a-
HATHI, y4eOHO-MeToAnYecKoe o0ecneYeHue CaMOCTOATeIbHOUH padoThl 00y4aroIIuXCs)

Copepxanue paboueii mporpaMmsl npezactasieHo B [Ipunoxenun 1.



4, DoH/1 OLIEHOYHBIX CPEJCTB MO JUCHHUIIHHE

4.1. [lepeyeHb KOMIETEHIMI ¢ YKA3aHUEM 3TAaNOB UX ()OPMHUPOBAHUSA B MPollecce OCBOEHUS 00pa30BaTeIbHOM NporpaMmmbl. Onucanue nNoka-
3aTejieil 1 KPUTepPHeEB OLleHMBAHUS KOMIIETEHIIMH HA Pa3JIMYHBIX 3Tanax ux (pOpMHUPOBAHHUSA, ONMCAHME IIKAJ OLlEHUBAHUSA
OIIK-1 CiocoOHOCTBIO UCTIOIB30BATh MOJYYCHHBIC 3HAHUS TEOPETUUECKUX OCHOB (yHIAMEHTAJBHBIX Pa3AeI0OB XUMUU MPU PELICHUH MPOQeccuo-

HaJIbHBIX 3aJa4

YpoBeHb 0CBOCHUSA
KOMIIETeHIIN U

Ilnanupyemble pe3yJibTaThl 00y4eHH s
(mokazarenu JOCTUKEHUS 3aJaHHOTO
YPOBHS OCBOCHUSI KOMIIETEHITHH)

Kpurepum onieHUBaHUA Pe3yJabTATOB 00yUYeHUS

HE 3a4TCHO

3a4YTCHO

[lepBsiit aTarm (ypoBeHB)
XUMHYECKHX JUCIHIUINH

3HaTh: TEOPETUIECKHUE OCHOBBI 0a30BBIX

3arpynHseTcs B OnpeeseHn 0a3o-
BBIX MOHATUH U (HOPMYIHPOBKE OC-
HOBHBIX 3aKOHOB XHUMHUHU

Hmeer YETKOEC, LEJIOCTHOE IIPEACTABJICHUE O CO-
ACPKaHNKU OCHOBHBIX XUMHWYCCKHUX KYpPCOB U O6H.II/IX
3aKOHOMEPHOCTAX XUMHYCCKUX IIPOLECCOB, U3yda-
€MBIX B paMKaX OCHOBHBIX XUMHWYCCKUX TUCHUIIINH

Bropoii atan (ypoBeHb) | YMeETh: BHIONHATH CTaHAAPTHBIE neicTBUs | He ymeer YMeeT mporHo3upoBaTh PE3yNbTaThl HECIOMKHBIX
(xmaccudukanys BeLecTs, COCTaBICHUE MOCJIEI0BATENIbHOCTEN XUMUYECKUX PEAKIIUH C
CXeM MPOIECCOB, CUCTEMATH3AIMS JaHHBIX y4eTOM OOILIMX 3aKOHOMEPHOCTEH ITPOLIeCCoB, U3Y-
U T.I.) C y4€TOM OCHOBHBIX MOHATHH U YaeMbIX B PAMKaX OCHOBHBIX XUMHUYECKUX JUCIIH-
00IIMX 3aKOHOMEPHOCTEH, (popMyupye- IUTMH
MEBIX B paMKax 0a30BbIX XUMHYECKUX JUC-
LUITH
YMeTh: pemats TULIOBBIE yueOHbIE 3a1aun | He ymeer YMeeT pemars 3aa4u MOBBIIIEHHON CIIOKHOCTH U3
10 OCHOBHBIM (0a30BbIM) XUMHUECKUM 0a30BbIX KYpCOB XUMHHU
JUCIUIIIIMHAM

Tpernii atan (ypoBeHs) | Bragers: HaBbIKaMu paboOTHI C yueOHOM He Bnaneer Brnaneer HaBbIKaMM KPUTHYECKOTO aHAIU3a yueo-

JUCIATIIIMHAM

HHTGpaTypOﬁ 110 OCHOBHBIM XUMHYCCKHUM

HOW MH(OpPMAIMK IO OCHOBHBIM pa3ziesiaM XHUMHUH,
(hOpMYITHPOBKY BBIBOJIOB U YYACTHSI B JIUCKYCCUU
110 y4eOHBIM BOIIPOCAM

OIIK-2 Bnanenuem HaBBIKaMU IPOBCACHUA XUMHNYCCKOI'O O9KCIICPUMCHTA, OCHOBHBIMU CUHTCTHUYCCKUMHA U AHAJIMTUYCCKUMU MCTOJaMU ITOJTYUCHUSA U

HUCCICIOBaHUAI XUMHUYCCKUX BCHICCTB U peaKHI/Iﬁ

YpoBeHb 0CBOEHMSI KOM-
neTeH

YeHHUHA

IInanupyemble pe3yJIbTaThI 00Y-

(HOKa3aTeHI/I JOCTHXKCHUA 3aJaHHO-

KpuTtepun oneHnBaHus pe3yibTATOB 00YYEHHS

HE 3a4TCHO

3a4TCHO




T'0 YPOBHSI OCBOCHHUSI KOMIICTCHITUH )

[lepBsrit aTar (ypoBeHs)

3HaTh: CTAaHJaPTHBIE METOMBI TOTY-
YeHUs, HICHTH()UKAIINN 1 HCCIIeNI0-
BaHUsI CBOWCTB BEUIECCTB U MaTepHa-
JI0B, mpaBuiia 00paboTKu u oopM-

JICHUSI Pe3yIbTaTOB pabOTHI, HOPMBI
Tb

3arpyaHseTcs B BRIOOpE METOo/a Imoryde-
HUSL, UACHTU(DUKALIKN U UCCIIEOBAHMS
CBOWCTB YKa3aHHOTO BELIECTBA, HE 3HACT
TpeOoBaHUH K 0POPMIIEHUIO PE3yIbTATOB
sKkcniepuMenTa u HopMm Th

3HaeT cTaHJapTHBIC METOJbI TOJTYYCHUS, HJIICH-
TU(PHUKAIMN U UCCITICIOBAHUS CBOMCTB Pa3IMYHbBIX
TPy BEIIECTB U MAaTePHAIOB; MPaBHUia TEXHUKU
Oe3omacHoCcTH TPU pabOTe C HUMHU, OCHOBHBIC
TpeOoBaHMS K OQOPMIIEHUIO PE3yIhTATOB JKCIIe-

pUMeHTa

Bropoii atan (ypoBeHb)

YMeTh: NPOBOIUTH IIPOCTHIE XUMU-

He ymeer

YECKUE OTBITHI 110 MPeaaraeMbiM
METOIUKAM

YMeeT BBITONHATh JEMOHCTPATUBHBIE OIBITHI IO
XHUMHH; OTHO- U ABYXCTaAUNHBINA CUHTE3 110
NpeaJIaracMo METOAUKE C BBIXOJOM LIEIEBOTO
MPOAYKTa COTJIACHO 3asIBJIEHHOMY B METOJUKE;
MPOBOAUTH KOMIUIEKCHBIN aHAJIU3 U HCCIIEI0BA-
HHE CBOMCTB MOJIYYEHHBIX BEILIECTB U MaTepHa-
JI0B. YMeeT 0pOpMIIATh Pe3yNIbTaThI SKCIIEPH-
MEHTa B COOTBETCTBHH C 3asBJICHHBIMHU TpeOOBa-
HUSIMHA

Tperuit atam (ypoBeHB)

Bragets 6a30BBIMH HaBBIKAMH TIPO-
BEJICHUS XUMHUIECKOTO IKCIIePU-
MEHTa U OPOPMIICHHS €ro Pe3ysibTa-
TOB

He Bmageer

Brageer HaBpIKamMu cHHTE3a, MACHTU(DUKAIAN U
W3YYCHUS CBOWCTB BEIIECTB M MaTEPUAJIOB, IIpa-
BUJILHOTO TIPOTOKOJIMPOBAHUS OTIBITOB

[IK-2 Bnanenunem 0a30BBIMH HABBIKAMH MCIIOJIb30BAHUS COBpeMeHHOﬁ alrmapaTypsl IIpU MPOBCACHUN HAYUHBIX HCCIIeJOBaHUI

YpoBeHb 0cBOCHUS
KOMIIeTeHIIM U

IInanupyemble pe3yJibTaThl 00y4eHUs
(Tokazaremnu TOCTHKEHUS 3aJaHHOTO
YPOBHSI OCBOSHHS KOMITETEHITHIA)

KpuTepun oueHnBaHus pe3yJaibTaTOB 00YUeHHS

HE 3a4YTCHO

3a4TCHO

[lepBsiit aTam (ypoBeHs)

3HAaTh: CTaHIAPTHBIE METOIBI PHUMEHE-
HUS COBPEMEHHOM ammapaTtypbl MpH
MPOBEIEHNH HAYYHBIX HCCIICAOBAHH,
WACHTHU(QHUKALINT U UCCIIeJOBAHUS
CBOWCTB BEIIECTB 1 MAaTEPHAJIOB, TIPABH-
na 06padoTKU 1 0POPMIICHHUS pe3yibTa-
TOB paboThl, HOpMEI Th

3aTpyaHseTcs B BRIOOpE METO1a IpUMEHe-
HUSI COBPEMEHHOH ammaparypsl IIpH Mpo-
BEJICHUM HAyUYHBIX HCCIIEN0BaHUM, UACH-
TU(QUKAIMN ¥ UCCIIEIOBAHUS CBOICTB yKa-
3aHHOTO BEIIECTBA, HE 3HAET TPeOOBAHUH K
oopMIIeHHUIO pe3yIbTATOB IKCIIEPUMEHTA
u HopM Th, HO HomyckaeT omOKku

3HaeT CTaHIApTHBIE METOIBI NPHUMEHEHHUS CO-
BPEMEHHOH ammapaTrypsl Ipd  IPOBEICHHUU
HAy4YHBIX MCCIEIOBAaHUH, WICHTUPHUKALUN H
HCCIIE0BAHMS CBOMCTB pa3IMYHBIX T'PYyNI Be-
[IECTB U MAaTEpUAIOB; TpaBHIa TEXHUKU 0Oe3-
OMAacHOCTH MNpH paboTe ¢ HUMH, OCHOBHBIE
TpeOoBaHUs K O()OPMIICHUIO PE3yJIbTaTOB KC-
IIEpUMEHTA

Bropoii atan (ypoBeHb)

VYMeTs: IMPOBOAUTH XUMHUYCCKUEC DKCIIC-

VYmMmeer IIPOBOJUTH HEKOTOPBIC XUMHNYCCKHUE

‘VYMeeT BHITIOIHATH JCMOHCTPATUBHBIC OIIBIThI




PUMEHTHI C UCTIONIH30BAHUEM COBPEMEH-
HOH anmnapartypbl

SKCIIEPUMEHTBI C HCIIOJIb30BAHUEM COBPE-
MEHHOI1 anmaparypsl, HO IOITyCKaeT
OIINOKHU

10 XUMHH C UCTIOIB30BaHUEM COBPEMEHHON
anmnaparypsl; IPOBOAUTH KOMIUIEKCHBIN aHAIIN3
1 MCCIIEJOBAaHNE CBOWCTB ITOJMYYIECHHBIX BE-
LIECTB U MaTepHajoB. YMeeT opopMisTs pe-
3yNbTaThl SKCIIEPUMEHTA B COOTBETCTBUH C 3a-
SIBICHHBIMU TPEOOBaHUAMHU

Tperuit atam (ypoBeHB)

Brnaners 6a30BbIMK HaBBIKAMH HCIIOJIb-
30BaHUs COBPEMEHHOM anmapaTypsl pH
MPOBEICHNH HAYYHBIX HCCIICAOBAaHUN

Brageer HEKOTOPBIMHU HaBBIKAMHU HCIIOJIB30-
BaHUs COBPEMEHHOM amnmnapaTypbl TPy IIpo-
BE/ICHUY HAaYYHBIX UCCIIEJOBaHUH, HO J10-
ITyCKaeT OMHIOKH

Brnaneet 6a30BbIMU HaBBIKAMH MCIIOJIB30BAHUS
COBpEMEHHOH amnmapaTypsl IpU MPOBEIEHUU
HAYYHBIX HCCICIOBAHUH, HICHTU()UKALIIY U
W3Yy4EHUs CBOWCTB BEIIECTB U MATEPHAIIOB,
MIPaBUILHOTO MPOTOKOJIUPOBAHUS OIBITOB

[1K-3 Brnagenuem cucreMoil pyHIaMEHTAIbHBIX XUMUYECKUX TOHSATHM.

YpoBeHb 0CBOCHUS KOM-
neTeHHn

Ilnanupyembie pe3yJbTaThbl 00y4eHUsI
(mokazatenu TOCTUKEHHS 3aJaHHOTO YPOBHS
OCBOEHUSI KOMITETEHITHI)

Kpurepum onieHUBaHUsA Pe3yJIbTATOB 00yUYeHUS

HC 3a4TCHO

3a4TCHO

[epBsiit 3Tar (ypoBeHB)

3HaTh: OCHOBHBIE 3TaIlbl U 3aKOHOMEPHOCTH
(hopmupoBaHus GyHIAMEHTATHHBIX XUMHIUE-
CKHUX IOHATUH

®parMeHTapHbIe IPEACTaBICHUS
00 OCHOBHBIX 3Tanax M 3aKOHO-
MepHOCTSIX (hopMHpOBaHUS QyH-
JaMEHTAJIbHBIX XMMHUYECKUX IO~
HATHI

CdhopmMupoBaHHBIE CHCTEMATHUECKHIE
Tpe/ICTaBICHUsI 00 OCHOBHBIX ATalax M 3aKo-
HOMEPHOCTSIX (popMHUpOBaHHS (HyHIaMEH-
TaJIbHBIX XUMUYECKHUX MOHITHH

Bropoii atan (ypoBeHb)

YMeTb: NpUMEHSATh OCHOBHBIE (PyHIaMEHTaIIb-
HbIE XUMHWYECKHUE ITOHATUS

Oo6uagaet hparMeHTapHOM CIIO-
COOHOCTBIO MPUMEHEHHUST OCHOB-
HBIX (QYHIAMEHTATLHBIX XUMUYC-
CKHUX TIOHSATUH

CdopMupoBaHHOE YMEHHUE MOJTB30BATHCS OC-
HOBHbBIMU (I)yHI[aMeHTaJH)HI)IMI/I XUMHWYCECKUMU
MOHSATHSIMH

Tperuit atam (ypoBeHb)

Brnanets cucremoii 6a30BbIX (hyHIAMEHTAIb-
HBIX XUMAYECKUX TTOHSTHHA

@parMeHTapHOE IPUMEHEHUE OC-
HOBHBIX (DyHIaMEHTaJIbHBIX XUMH-
YECKHUX MOHSATHI

VYcnemnoe U CHCTEMaTHYECKOE IPUMEHEHNE
(GyHIaMEHTabHBIX XUMHUECKUX TTOHITAN

IT1K-4 CiocoOHOCTBIO MNPUMCHATH OCHOBHBIC CCTCCTBCHHOHAYYHBIC 3aKOHBI H 3aKOHOMCPHOCTH PA3BUTHUA XUMHYECKOMN HAayYKH IIpH aHAJIN3C TMMOJIYYCH-

HBIX p€3YyJIbTaTOB.

YpoBeHb OCBOCHUS
KOMIICTCHIINH

[Inanupyemble pe3yabTaThl 00yICHIS

Kpurepuu oniennBanms pe3ynbTaToB 00y4eHHs

HEC 3a4TCHO

3a4TCHO




IepBbrii  sTam  (ypo- | 3HaTh: OCHOBHBIE ATAIBI PA3BUTHSI XHMUH, He 3naet 00mmx xumuueckux moHstiidi 1 | CriocoOeH K rpaMOTHOMY pacipeaeIeHUI0
BEHb) Hay4Hble JOCTIDKCHMS HauOoJee BbINAIOIIMXCS | HE yMEET IPUMEHSTh 3aKOHBI K PELICHUI0 | BPEMEHHU M PACCTAHOBKE NIPUOPUTETOB B
OTEYECTBEHHBIX U 3apyOEKHbBIX XUMHKOB, MPOCTBIX 3a/1a4 10 XUMHUH BBITIOJIHEHUHU PaOOTBHI.
UX BKJIaJl B pa3BUTHE XUMHUH.
BTOpOfI oTaIl (ypO- YMeTn: OLI€HNBATh XUMHUYCCKHUEC IIOHATHUA H 3a- He CTPEMUTCA BBIINIOJIHHUTH pa60Ty Ka- KOHTpOJII/IpyCT (baKTOpr, CHOCOGHBIC I10-
BEHB) KOHBI B CJIIOXKHOH CHCTeME BO33PEHHUI COBpEMEH- | YeCTBEHHO, He 3()()EeKTHBHO MOAOWpPAET | BIUATh Ha BBIIOIHAEMYIO pPadoTy, WpH
HOU XUMHH HEO0XOIUMBIE METOBI. HEOOXOIUMOCTH KOPPEKTUPYET CBOM ICH-
CTBHA.
Tperuit ostam  (ypo- | Bmanmets: HaBbIKamu 00s3aTenbHOTO O3HaKoMIie- | He cmocoben addextuBHO wncmonb3o- | [lokaspiBaeT yBepeHHOE BIaJICHWE 3HAHWUS-
BCHI)) HUs C HpC[IBICTOpHCﬁ TOr0 HWJIM HWHOT'O BOIIPOC | BaTb CBOU 3HAHHA B Haquoﬁ ACATCIIb- | MU BO MHOTHX HAIIPAaBJIICHUAX XUMUYCCKOI'O
MOCTABJICHHOI'O B €r0 MPaKTUYECKON HAyYHOH U | HOCTH. aHaau3a.
Ne1arorn4ecKO AeATeIbHOCTH.

Kpurepusimu orieHHBaHUS SBISIOTCS 0aJlibl, KOTOPbIE BHICTABISIOTCS MpenoaBaTeseM 3a BUAbI I€ATEIbHOCTU (OLIEHOYHBIE CPEICTBA) 110 UTO-
raMm M3y4eHHs] MOAYJIEH, IEePEUNCICHHBIX B PEUTHHI-IIJIaHe JUCIUIUIMHBI (715 3a4eTa: TeKYIUH KOHTPOJIb — MakcuMyM 50 0asioB; pyOeKHBI KOH-
TpoJib — MakcuMyM 50 OaiioB, HOOIIPHUTENbHbIE Oallbl — MakcuMyM 10).

[IIxana oneHUBaHUA IS 3a4€Ta:

3ayTeHo — oT 60 1o 110 pelTuHroBsIX 6ay10B (BKiItOYas 10 moompHuTeabHbIX 6AJUIOB),

He 3a4TeHO0 — 0T 0 710 59 peUTUHTOBBIX OAJIOB).

OIIK-1 CriocoOHOCTBIO UCHIOIB30BaTh MOJYyYEHHbIE 3HAHUS TEOPETHUECKUX OCHOB (yHIAMEHTAJIBHBIX Pa3/eI0OB XUMUU MPU PELICHUH MPoQeccuo-

HaJBbHBIX 3a4a4

YpoBeHb 0CBOEHUA
KOMIIETCHIIUHN

Inanupyemble pe3yJbTaThl

(TokazaTeny TOCTHKEHHS 3a-
JAHHOTO YPOBHS OCBOCHUS

KpuTepun oneHnBaHus pe3yibTaTOB 00YYeHHSI

o0yueHust

2 («He ymoBneTBOpH-
TEJILHOY)

KOMIIETECHIIMH)

3 («Y noBneTBOpH-
TEJBHOY)

4 («Xoporioy)

5 («OTHyHOY)

IlepBeiit  sTam  (ypo-

3HaTh: TEOPETUICCKUE OCHOBBI

3arpyaHseTcs B onpe-

Nwmeer npencrasiie-

MNmeer npeacrasieHue o

Hmeer deTkoe, IEnocT- |
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BEHb)

0a30BBIX XUMUYECKHX JAUCIU-
TIJIMH

JIeNICHUN 0a30BbIX TTOHS-
THH U POpMyITHpPOBKE
OCHOBHBIX 3aKOHOB XH-
MUH

HUE O COJICPKAHUU
OTJICNEHBIX XHMHUYe-
CKUX JMCIUILIVH,
3HAET TCPMUHOJIOTHIO,
OCHOBHBIC 3aKOHBI
XUMHUH, HO JIOMTYCKAeT
HETOYHOCTH B (op-
MYJIUPOBKAX

COJICP)KaHUU OCHOBHBIX
y4e0HBIX KypCcOB IO
XUMUH, 3HAET TEPMHHO-
JIOTHIO, OCHOBHEIE 3aKO0-
HbI U IOHUMAET CYIII-
HOCTb OOIIMX 3aKOHO-
MEPHOCTEN, N3y4aeMBbIX
B paMKax 0a30BbIX XH-
MHYECKUX TUCLHUIIINH

HOC TIIPCACTABJICHUE O
COACpKAaHUN OCHOBHBIX
XUMHYCCKUX KYPCOB H
O6HII/IX 3aKOHOMCPHO-
CTIX XHUMHUYCCKUX IIPO-
IEeCCOB, HU3YYAa€MBIX B
paMKax OCHOBHBIX XH-
MHYCCKHUX JUCIHIIINH

Bropoit atam  (ypo- | YMeTh: BEIIONHATE cTaHmapt- | He ymeer YMeeT UHTepHpeTU- YMeeT coCTaBIsITh cXe- | YMEET NPOrHO3UPOBATh
BEHb) HBIC ICHCTBUS (KI1accupuka- pOBaThb PE3YJIbTATHI MBI IIPOLIECCOB C HC- Pe3ynbTaThl HECIOXKHBIX
LM BELLECTB, COCTABIICHUE OTHOCHUTEIILHO MPO- I10JIb30BAaHUEM 3HAHUMN [IOCJIEI0BATENBHOCTEN
CX€M IPOLECCOB, CUCTEMATH- CTBIX XUMHUYECKHX OCHOBHBIX XUMHUYECKHX | XHMHYECKUX PEAKIMH C
3a1ys JaHHBIX U T.I1.) C y4e- MPOIIECCOB C UCNOJb- | AUCIMILUIMH, HO IOMYyC- | YYETOM OOLIMX 3aKOHO-
TOM OCHOBHBIX MTOHITHH U 30BaHHUEM OOIINX KAeT OTAEIbHbIE HETOY- | MEPHOCTEN MPOLIECCOB,
00IINX 3aKOHOMEPHOCTEH, NPEICTABICHUH U 3a- | HOCTH Ipu POPMYIIH- M3y4aeMBbIX B paMKax
(bopMynupyeMbIX B paMKax KOHOMEpHOCTEH, N3y- | POBKE YCIOBHI1 OCY- OCHOBHBIX XUMHUYECKHUX
0a30BBIX XUMHYECCKHX JTHCIIU- YaeMBIX B paMKax 0a- | IECTBICHHS TaKHX JUCLUIIINH
IUIVH 30BBIX XUMUYECKUX MIPOLIECCOB
JUCIUILINH
YMeTh: pemars TUIIOBBIE He ymeer YmMeer pemrath THNIO- | YMeeT pemarb KoMOu- YMeer pemars 3a1a4u
yueOHBIC 331241 110 OCHOBHBIM BbI€ 3a71a4M U3 0a30- HUPOBAHHBIE 33J1a4U U3 | MOBBIIIEHHON CIOKHO-
(0a30BBIM) XUMHUYECKUM JHIC- BBIX KypCOB XUMUH 0a30BBIX KYpCOB XUMHHU | CTH M3 0a30BbIX KypCOB
LHUIUITMHAM XUMHH
Tperuii stan  (ypo- | Bnaners: HaBbikamu paboThl ¢ | He Biameer Bnaneer HaBbikamMu Bnaneer naBoikamu ca- | Brnaaeer HaBbIKaMu KpH-
BEHB) yueOHOM TUTepaTypoii Mo oc- BOCITPOU3BEICHUS MOCTOSTEJIBHOTO U3y4e- | THYECKOIO aHaIu3a

HOBHBIM XUMHWYCCKHUM JUCIIHU-
IIHHaAM

OCBOCHHOI'O yqe6H0r0
marcpualia 1o OCHOB-
HBIM XUMHWYCCKUM
JAUCIHUIIIIMHAM

HUS OT/ICJIBHBIX pa3jie-
JIOB y4eOHOH IUTEpaTYy-
PbI 10 OCHOBHBIM XHMH-
YEeCKUM JMUCIUIUINHAM U
00CyKIeHVsI OCBOCHHO-
ro MaTepuaa

yueOHOM nHpOpMauH
110 OCHOBHBIM pa3ienam
XHMUH, (HOPMYITHPOBKU
BBIBOJIOB M y4acTHs B
JTUCKYCCHH IO Y4€OHBIM
BOIIpOCaM

OIIK-2 BJ'Ia}IeHI/IeM HaBbIKaMU IMPOBEACHUA XUMHUYCCKOTO SKCIIEPUMECHTA, OCHOBHBIMH CUHTCTUYCCKHUMU U aHAJIMTUYCCKUMHU METOJAMH ITOJYUCHUA U
HCCICAOBAHUA XUMHUYCCKUX BCIICCTB U pCaKL[I/II\/'I
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YpoBeHb 0CBOEHUS KOM-
neTeHI U

Ilnanupyemble pe3yJibTa-
ThI 00y4eHus!
(mokasatenu TOCTUKEHUS
3aJaHHOT'O YPOBHS OCBOE-
HUSI KOMITCTCHITAHN)

Kputepun ouennBanus pe3yjabTaToB 00yUeHUsI

2 («He ynoBine-
TBOPHUTEIIHHOY)

3 («Y noBneTBOpH-
TEITLHOY)

4 («Xoporio»)

5 («OTmaHOY)

[lepBrlii Tam (ypoBeHsb)

3HaTh: cTaHJAPTHBIE METO-
JIbl TIOJTyYeHHS, NIeHTUDHU-
KAy ¥ UCCIEeIOBaHM
CBOCTB BEIIECTB U MaTe-
pHaJIoB, paBuiIa 00padoT-
KM U o(hopMIIeHHS pe3yiTb-
TaToB paboTsl, HOpMEI Th

3aTpyaHseTcs B
BbIOOpE MeTO A
MIOJTy9eHUs,
uneHTUGUKaIuu
U MCCIIeIOBaHMS
CBOICTB yKa3aH-
HOTO BEIIECTBa,
HE 3HaeT Tpebo-
BaHUH K opopM-
JICHUIO pe3yIIbTa-
TOB AKCIIEPHUMEH-
ta u HopM Th

Nwmeert obiee npe-
CTaBJICHHE O METOJIaX
MOJTYYCHUS, UICHTH-
(duKanyu 1 uccueno-
BaHUs CBOWCTB OT-
JIeNTbHBIX KIIACCOB Be-
IeCTB, MpaBmIax Oe3-
OTIaCHOTO OOpaleHus
C HUMH U crioco0ax
MPeCTABICHUS pe-
3yJILTaTOB JKCIEPH-
MEHTa

3HaeT CTaHJapTHBIE Me-
TOJBI IMOJTYUYCHU, UACH-
TA(UKAIAN U UCCIE0-
BAaHMsI CBOMCTB pa3iiny-
HBIX I'pyIIT BEIECTB U
MaTepHajoB; IpaBuia
Tb nipu pabote ¢ HUMH,
OCHOBHBIE TPeOOBAHHS K
0 OPMIIEHHUIO Pe3yiIbTa-
TOB SKCIIEPUMEHTA, HO
J0IMYyCKacT OTACIbHBIC
HETOYHOCTHU

3HaeT cTaHAapTHBIE METOJBI
IMOJIy4CHUA, I/II[GHTI/I(i)I/IKaHI/II/I
A UCCIEIOBAaHUS CBOMCTB
PA3JIMYHBIX T'PYIIIl BEUIIECTB U
MaTepuasoB; TpaBHWia TeX-
HUKH 0€30IacHOCTH TP pa-
00Te ¢ HUMH, OCHOBHBIE Tpe-
0oBaHHUs K O(POPMIICHUIO pe-
3yJIBTAaTOB SKCIIEPUMEHTA

Bropoii 3tan (ypoBeHb) YMeTh: IpOBOJUTH NPO- He ymeer YMeeT NpoBOAUTb OZ1- | YMEET IPOBOJIUTH OA- YMeeT BBIOTHAT JEMOH-
CTBbI€ XHMUYECKHE OTBITHI HO- ¥ IBYXCTaQVMHBIA | HO- U ABYXCTAIUNHBIN CTPaTUBHBIE OMBITHI IO XH-
IO TIpeIaraeMbIM METOIH- CUHTE3 110 TIpejJiarae- | CHHTE3 IO Mpejiarae- MUH; OJTHO- U JBYXCTa Ui~
KaM MO METOJTUKE C BBI- MOl METOJTMKE C BBIXO- | HBII CHHTE3 IO Ipeiarae-
XOJIOM LIEJIEBOTO MPO- | JIOM LIETIEBOrO MPOAYKTa | MOM METOJUKE C BBIXOJOM
nykra menee 50% ot oonee 50% oT 3asiBJIEH- | LIEJICBOTO MPOYKTa COIJIac-
3asIBIIEGHHOTO B METO- HOTO; UIICHTH(UKAMIO | HO 3asBJICHHOMY B METO/IHU-
JUKE; aHaJIU3 MOy~ U UCCIIEIOBAaHUE K€; IPOBOIUTH KOMILIEKC-
YEeHHOTO BEIIECTBa CBOIICTB MOJTy9E€HHBIX HBI aHAJIN3 U UCCIIEZIOBAaHUE
OJTHUM W3 CTaHJIapT- BEIIECTB U MAaTEPHAJIOB. | CBOMCTB IOJTYYEHHBIX Be-
HBIX MeToJIoB. [lomyc- | Ymeer odopmnars pe- IIECTB U MaTepHasioB. Y MeeT
KaeT OTJEJIbHBIE 3yJIBTaThl SKCIIEPUMEHTA | OQOPMIISTH Pe3yIbTaThl HKC-
OmuOKH MpH 0(hopM- ¢ HeOOJIBIIINM KOJIHYe- IIEPUMEHTA B COOTBETCTBUU C
JIEHUH MTPOTOKOJIA CTBOM 3aMEUYaHHi 3asBJICHHBIMU TPEOOBAHUSIMHU
JKCIIEPUMEHTA
Tperuii aTan (ypoBeHb) Bragers 6a3oBeiMu HaBbI- | He Bnameer Brnageer 6a3oBeiMu Bitaneer HaBbikaMu Buianeer HaBbIKaMU CUHTE3A,

KaMH IIPOBEACHUSA XUMHNYC-
CKOT'O SKCIICPUMCHTA U

HaBBIKaMHM CHHTEC3a,
I/II[CHTI/Iq)I/IKa]_[I/II/I )4

CUHTE3a, HICHTU(HUKA-
IIUH 1 U3YYEHUSI

UACHTU(OUKALNN U U3YICHUS
CBOMCTB BEUIECTB U MaTepH-
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oQopMIIeHHUS €ro pe3ybTa-
TOB

HU3YUCHUA CBOICTB
HCCJIOKHBIX BCIICCTB

CBOICTB OT/ICIBHBIX
KJIACCOB BEIIECTB (Ma-
TEepUaJOB), IPABHIBHO-
T'0 IPOTOKOIHPOBAHHMS
OTIBITOB

AJIOB, IMTPABUJIBHOT'O IPOTO-
KOJIMPOBAaHUs OIIBITOB

[1K-2 Brnagenuem 0a30BbIMU HaBbIKAMH HCIIOJI30BAHUS COBPEMEHHOM anmnapatypbl Ipy MPOBEICHUN HAYYHbBIX UCCIIEI0OBAaHUIN

YpoBenb ocBoeHus
KOMIIeTEHIIN U

ILnanupyembie pe3yJibTa-
ThI 00y4eHHUSs
(TIoKa3arenau JOCTHKCHUS
3aJJaHHOT'O YPOBHS OCBOE-
HUsI KOMIIETEHIIUH )

Kputepun ouennBanus pe3yJabTaToB 00y4eHuUs!

2 («He ynoBnerBopu-
TEITHLHOY)

3 («Y mOBIETBOPUTEIH-
HOY)

4 («Xopomio»)

5 («OTnraHO»)

[lepBwiit sTanm (ypo-
BCHB)

3HaTh: CTaHIAPTHBIE METO-
Ibl IPUMEHEHHSI COBPEMEH-
HOH anmnaparypsl IIpH IIpo-
BEJICHUU HAY4YHBIX UCCIIEN0-
BaHUH, NIEHTU(UKALUH U
HCCIIEI0BaHNs CBOICTB Be-
IIECTB U MaTEePHAJIOB, Ipa-
BHJIa 00paboOTKH U 0hopM-
JICHHS Pe3yJIbTaToOB paboTHI,
HOopMBI Th

3aTpyAHSETCS B BbI-
Oope mMeTona mpuMe-
HEHUS] COBPEMEHHOM
anmnaparypsl Ipu
MPOBEIECHUH HAYYHBIX
UCCIIeI0OBaHUH, UICH-
TU(UKAIMY 1 UCCTIe-
JIOBaHUSI CBOICTB
YKa3aHHOTO Bellle-
CTBa, HE 3HAET TPeOo-
BaHMI K 0hopMIIEHUIO
PEe3yJIbTATOB KCIIE-
pumeHTa u HopM Th,
HO JIOITYCKaeT OMINO-
Kd

Nmeet obmee npen-
CTaBJICHHE O METOMAX
MPUMEHEHUS COBPEMEH-
HOH annaparypsl IIpH
M3y4YeHHUHU CBOICTB OT-
JeNIbHBIX KJIacCOB Be-
IIeCTB, IpaBuiiax 0e3-
OIacHOTO OOpaIeHus ¢
HUMH U crioco0ax npea-
CTaBJICHHUS PE3YJIbTATOB
IKCTIEPUMEHTA

3HaeT CTaHIapTHBIE METO-
IIbI IPUMEHEHUS COBpE-
MEHHOM anmnaparypsl IpH
MIPOBEJCHUH HAYYHBIX UC-
CJIEIOBaHUH U HCCIIEN0Ba-
HUS CBOWCTB PA3IMYHBIX
TPy BEIECTB U MaTEPHU-
anos; npasuia Th npu pa-
00Te ¢ HUMHU, OCHOBHBIE
TpeOoBaHMs K oopmite-
HUIO Pe3yJbTaTOB JKCIIe-
PUMEHTA, HO AOITyCKaeT
OTJIENbHbIE HETOYHOCTH

3HaeT CTaHAapTHBIE Me-
TOIBl IMPHUMEHEHHUs CO-
BPEMEHHOHM anmnaparypsl
IIpU TPOBEJECHUU HAyY-
HBIX UCCIIeI0BaHuH,
WACHTU(QUKALIUKA M HC-
CIIeJIOBaHMsI CBOMCTB pas3-
JIMYHBIX TPYIII BEIIECTB U
MaTepHaJIoB; npaBuiIa
TEXHUKH  0€30MacHOCTH
npu pabore ¢ HUMH, OC-
HOBHBIEe TpeOOBaHUS K
0(OPMIICHHIO  pe3yJIbTa-
TOB OKCIICPUMCHTA

Bropoit stanm (ypo-
BEHbB)

YMeTh: NPOBOAUTH XUMHYE-
CKH€ DKCTIEPUMEHTHI C UC-
[10JIb30BAHUEM COBPEMEH-
HOM anmapaTtypbl

YMmeeT npoBoAUTH
HEKOTOPBIC XUMUNYC-
CKHE IKCTIEPUMEHTHI C
UCIIOJIb30BaHUEM CO-
BPEMEHHOH annapa-
TYpBI, HO JOITyCKaeT
omnOKu

YMeeT NpoBOANTE XH-
MHUYECKUE IKCIIEPUMEH-
THI C HCIIOJIb30BaHUEM
COBpPEMEHHOM amnmnapa-
TYpBI, HO

JIOITyCKAEeT OTIENIbHBIE
OLIMOKH.

YMeeT npoBOANTH XUMU-
YeCcKHe IKCIIEPUMEHTHI €
UCTIONIb30BAaHUEM COBpE-
MEHHOI1 anmnaparypsl,
OCYIIECTBISIET UACHTH -
KaIMIO U UCCIIEJOBAaHNE
CBOWCTB ITOJyYEHHBIX Be-

VMeeT BBITIOJIHATH Je-
MOHCTPATHBHBIC OTIBITHI
10 XUMHH C UCIOIL30Ba-
HUEM COBPEMEHHOM ar-
rapaTypsl; MPOBOIUTH
KOMIUIEKCHBIN aHaAJIN3 U
HCCIIeJOBaHNE CBOMCTB
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IIECTB U MaTCPUAJIOB.
YnMmeeT ohopMITSITh pe3yib-
TaThI PKCIIEPUMEHTA C He-
0OJIBIIIUM KOJIMYECTBOM
3aMeYaHun

MOJTyYEHHBIX BEIECTB H
MaTepuaioB. YMeEET
0pOPMIIATH PE3yIbTATHI
AKCIIEPUMEHTA B COOTBET-
CTBUU C 3asIBJICHHBIMH
TpeOOBaAHUSIMHU

Tperuit stam (ypo-
BEHb)

Brnaners 6a30BbIMU HaBbI-
KaMH HCIOJIb30BaHUs CO-
BPEMEHHOH anmnapaTypbl
IIPY IPOBEJCHUH HAYYHBIX
HCCIIEA0BAHUM

Brnaneer nekotopeiMu
HaBbIKaMH HCIIOJIb30-
BaHHSI COBPEMEHHOM
anmapatypsl IPH MIPO-
BCACHNU HAYYHBIX HC-
clIeJOBaHMI, HO J10-
MTyCKaeT OINOKU

Buaneer 6a30BeIMHU
HaBbIKaAMH HUCIIOJIb30Ba-
HUS COBPEMEHHOM arra-
paTypbl Ipu TIpoBeIe-
HUU Hay‘IHLIX Hccieao-
BaHUM

Bnageer 6a30BbIMU HABHI-
KaM¥ UCIOJIBb30BaHHS CO-
BPEMEHHOU anmnapaTtypbl
IIPU IPOBEACHUN HAYYHBIX
UCCJICJIOBAHUMN, HIICHTU (Y-
Kalu1 1 U3yUCHUA CBOMCTB
OTIETBHBIX KIIaCCOB Be-
1IecTB (MaTepuaioB), Ipa-
BWJIBHOTO TIPOTOKOJIMPOBA-
HUSI OTIBITOB

Bnageer 6a3oBeiMu
HaBbIKaMH HCIIOJIb30Ba-
HUS COBPEMEHHOM ara-
patypsl Ipu NPOBEIACHUU
Hay4YHBbIX I/ICCJ'IGILOBaHI/II\/'I,
WACHTHU(QHUKALINT U U3Y-
YEHUS CBOICTB BELIECTB U
MaTcepuaioB, IIPaBUIbHO-
r'0 MIPOTOKOIUPOBAHUS
OIIBITOB
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I1K-3 Brnagenuem cucremoit pyHIaMEHTATBHBIX XUMHUYECKUX TTOHATHI.

YpoBeHb ocBoe-
HHUS KOMIIETEH-

I[nanupyemble pe3yJabTaThl
o0y4eHuUs1
(TIoKasarenu JOCTHKCHHS 3a-

KpuTepun oneHnBaHus pe3yJibTaTOB 00YYeHHS

2 («He ynoBmnerBo-

3 («Y moBIETBOPH-

4 («Xoporio»)

5 («OTauHO»)

oMM JTAHHOTO YPOBHSI OCBOEHUS PHUTEIBHOY) TEIIEHOY)
KOMIIETCHIINH)
IlepBbiit sTan | 3HaTh: OCHOBHBIE 3TaIlbl U 3a- ®parMeHTapHbIC Henonnsle npen- CdopmupoBannsie, Ho | ChopMupoBaHHBIE
(ypoBeHb) KOHOMEPHOCTH (OPMHUPOBAHUS | MPEJCTABICHUS 00 | cTaBiIeHHS 00 OCHOB- | COZIEpIKallue OTAeIb- CHUCTEeMaTHYEeCKUE
qJYHI[aMCHTaIH)HBIX XUMHNYC- OCHOBHBIX 3Tallax HBIX 9Tallax "u 3aKo- HbIC HpO6€JII)I npea- MMpeaACTaBJICHUA 00 OCHOBHBIX
CKUX MOHSATHH Y 3aKOHOMEPHO- HOMEpHOCTSIX (op- CTaBJICHUA 00 OCHOB- JTanax ¥ 3aKOHOMEPHOCTSX
cTsx opMupoBa- | MUpoBaHUS GyH[A- HBIX JTalax 1 3aKoHO- | ¢hopMupoBaHUs QPyHIAMEH-
Hus pyHIAMeH- MEHTAJIbHBIX XUMU- MEpPHOCTSIX (POPMHPO- TAJIBbHBIX XUMHUYECKUX ITOHS-
TaJIbHBIX XUMHUYC- YEeCKHUX MOHITHI BaHUA (b}/HILaMeHTaJ'H)- TN
CKUX MOHSATHH HBIX XUMUYECKUX I0-
HATUI
Bropoii aTan | YMeTh: IPUMEHSITh OCHOBHBIe | OOnanaer dpar- YMeeT npuMeHsTh B nenom ycnemnoe CdopmupoBaHHOE YMEHHE
(ypoBenb) (hyHIaMeHTalbHbIe XUMUYe- MEHTapHOM CcHo- OCHOBHBIE (yHIa- NIPUMEHEHUE OCHOBHBIX | MOJIb30BATHCS OCHOBHBIMH
CKHUE TIOHATHUS COOHOCTBIO IIPH- MEHTaJIbHbIE XUMH- (byHIaMEHTaIbHBIX (byHaaMEeHTaIbHBIMUA XUMH-
MEHCEHHA OCHOB- YECKUEC ITOHATHUA XUMHYECKHUX TTOHSITHI YECKUMMU IMOHATUAMU
HBIX (pyHIaAMEH- ¢ HEOOJIBIINM KOJTH-
TaJbHBIX XUMHUYE- | YECTBOM 3aMEYaHUN
CKHUX TIOHSTUI
Tpernii atan | Briagers cuctemoii 6a3oBbIx ®parMeHTapHOe B nenom ycniemnoe, | B nenom ycnemmsoe, HO | YCHEMIHOE U CUCTeEMaTH4e-
(ypoBenb) (hyHIaMEeHTaIbHBIX XUMHUYE- NPUMEHEHUE OCHOB- | HO HE CUCTEeMaTHue- | COAeprKallee OTIeIb- CKOe IpUMeHeHue QyHaa-

CKHUX HNOHSITHH

HBIX (yHIAMEH-
TaJBHBIX XUMHYE-
CKHUX TIOHSITUH

CKO€ NIPUMEHEHHE
(hyHIaMEHTAITBHBIX
XUMUYECKUX TTOHSI-
TUI

HBIE IPOOEITBI IpUMeE-
HEeHHEe (yHTaMEHTAab-
HBIX XUMAYECKUX T10-
HATHUH

MEHTAIBHBIX XUMHUYECKUX
HOHATHUH
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ITK-4 CriocoOHOCTBIO TPUMEHATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI M 3aKOHOMEPHOCTH Pa3BUTHUSI XUMUUYECKON HAYKU IIPU aHAJIU3€ M0JIyYeH-
HBIX pe3yJIbTaTOB.

YpoBeHb Kputepuu orieHHBaHus pe3yIbTaToB 00yUeHHs
[Inanupyemsbie pe3yiabTaThl
OCBOEHUS 2 («He ynoBnerBopu- 3 («Y IOBIETBOPUTEIb-
o0OyueHus 4 («Xoportoy) 5 («OTnHIaHOY)
KOMIIETEHIINNA TEIHHOY) HOY)
[TepBrrit dTam | 3HaTh: OCHOBHBEIC ATambl pas- | He 3Haer oOmmx xumrde- | McnbIThIBaeT orpenencH- | Bameer HadaabHBIMA CriocoOeH k TpaMOTHOMY
(ypoBeHB) BUTHUS XUMUHU; CKHX TIOHATHH U HE yMeeT | Hble 3aTPyJHEHHUS TIPH HaBBIKAMH U yMEET IprUMe- pactpeneeHuI0 BpeMEHH! U

Hay4HbIe JAOCTHXXEHUS HauOo-
jee  BBIAAIOIIUXCA — OTede-
CTBEHHBIX M 3apyO€XHbIX XU-
MUKOB,

WX BKJIaJ] B pa3BUTUE XUMUH.

TMPUMCHATH 3aKOHBI K pC-
IICHUIO MPOCTBIX 3a1a4
10 XUMHH

peucHur 3a1a4 110 XuMUumn

HATH HOJ'Iy‘ICHHI)Ie 3HAHUSA K
peHleHI/IIO 3aJa4d 110 XuMHH, a
TaKKe UCIIOIb30BaTh 3HAHUS
IIpU IIOCTPOCHUU CEPHE3HBIX
3aJa4 B XMMHAYECKOH 00J1a-
CTH.

PacCTaHOBKE IPUOPUTETOB
B BBITIOJTHCHUU Pa0OTHI.

Bropoii stan
(ypoBeHb)

YMeTb: OLEHUBATh XHMHYE-
CKHUE IIOHATHA MW 3aKOHbl B
CJIO’)KHOM CHCTEME BO33pEHUI
COBPEMEHHON XUMHHU

He crpemutcs BbIIOJ-
HUTH  paboTy  Kadye-
CTBEHHO, HE A(PPEKTHB-
HO MOAOUpaeT HEeoOXo-
JIIMBIE METO/IBL.

IlornMmaeT Ba)XKHOCTH K
NoAXOAy PpCLICHUS XU-
MHYECKOM 3a7auu, O]-
HaKO HE KOHTPOJIUPYET
KaueCTBO  IMOJYYEHHBIX
pe3yJIbTaToB.

CnocobeH k (GopMyITHPOBKH
OCHOBHBIX XUMUYECKUX
MPUHIIAIIOB HUCCIIEI0BATENb-
CKOH paboTHI.

KoHTpomupyer  ¢dakTopsl,
CIOCOOHBIE TIOBJIUSATh
Ha BBITIOJIHAEMYIO paboTy,
MpU HEOOXOJMMOCTH  KOp-
PEKTHPYET CBOM JICHCTBHSL.

Tperuit srtan
(ypoBeHB)

Brnamets: HaBelkamu  00s13a-
TEJIBHOTO  O3HAKOMJIGHUSI C
MIpeIbICTOpUE TOTO WM WHO-
IO BOIPOC IIOCTaBJIEHHOIO B
€ro NpakTUUYEeCKOW HAyYyHOU U
NEearorn4eckol  AesTeNnbHO-
CTH.

He cmocoben »sddek-
TUBHO UCIIOJIb30BaTh
CBOU 3HAHUS B HAYYHOU
JIeSITETbHOCTH.

HcnbIThIBaET  CIIOKHOCTU
TPH OTIPE/ICNICHHH BHIOOpa
HEOOXOIMMOr0  XHUMHYE-
CKOro METOJ@ JyIsl JIOCTH-
YKEHUS LIEIIN.

Bnaneer moCTaTOYHBIM KOMH-
YECTBOM 3HAHUH IO BHIOOPY
METo/a, IIPUMEHSEMOro s
JIAHHOT'O KCCJIEIOBAHUS.

IToxa3piBaeT YBEPCHHOC
BJIaJCHUEC 3HAHUIMHU  BO
MHOI'UX HaIIpaBJICHUAX XHU-
MHYCCKOI'O aHaJIn3a.

Kputepusmu orieHUBaHUS SBISIOTCS OAJUTBI, KOTOPHIE BBICTABIISIOTCS MPENOIaBaTeIeM 3a BUJIbI IEATEIbHOCTH (OIIEHOYHBIE CPEICTBA) MO UTO-
raMm M3y4eHHs MOJYJICH TUCIUIUIMHBI, IEPSUNCIICHHBIX B PEHTHHT-TUTAHE JUCIHILINHBI, JIUIS 9K3aMeHa: TEeKYIIUHA KOHTPOJIb — MakcuMyM 40 0alios;
PYOEXKHBIN KOHTPOJIb — MakcUMyM 30 6ayIoB, MOOMIPUTENbHBIE 6aTbl — MakcuMyM 10.

Ixans! oneHUBaHus I DK3aMeHa:

oT 45 110 59 6am10B — «yIOBJIETBOPUTEIHHO;

oT 60 10 79 6aTOB — «XOPOIIOY;
oT 80 6alJIOB — «OTIUYHOY.
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4.2. TunoBble KOHTPOJILHBIC 3aJaHUSI WM HHbIE MATePHAJIbl, He00X0AMMBbIE [JIs1 OLICHKH 3HA-
HHIi, yMEHHI1, HABBIKOB 1 ONBITA JeATEJIbHOCTH, XaAPAKTEPHU3YIOLIUX 3Tanbl (POPMUPOBAHUSA
KOMIIETeHIIHI B polecce 0OCBOeHHUs 00pa3oBaTe/bHOM NporpaMmmbl. MeToanueckne MaTepH-
aJlbl, ONpeeJIsIIoIIe POLeyPbl OeHUBAHUS 3HAHMII, YMEHMIi, HABBIKOB U ONBITA JeATe/b-
HOCTH, XapPaKTEePHU3YIOLIMX ITAMNbl (POPMHUPOBAHUS KOMIIETEHIIHI

Oranbl PesynbTarel o0yueHus Komnerenrus OueHouHbIE CpEACTBA
OCBOCHMS
1-ii oran | 3HaTh: Teoperuueckue oc- | OIIK-1 cmocoGHOCTEIO He- | KommokBuyMm, TecTupo-
3HaHMUs | HOBbI 0A30BBIX XUMUYE- M10JIb30BATh MOJYYEHHBIE BaHUe, 3amumra gadopa-
CKHX JUCIUTUINH 3HAHUS TEOPETUYECKHUX OC- | TOPHOM paboThI
HOB (yHIaMEHTAIbHBIX
paszienoB XUMHUH PU pe-
HIeHUH MTPOo(ecCHOHATBHBIX
3a/1a4
3HaTh: craHaaptHbie MeTo- | OIIK-2 BnageHrem HaBbI- KonnokBuym, Tectupo-
IIbI TIOJTYYEHUS, MACHTU(DH- | KAMH XMMHYECKOTO JKCIie- | BaHUE, 3aluTa Jiabopa-
Kallud ¥  HCCJIEeNOBAaHUS | PUMEHTa, OCHOBHBIMU CUH- | TOPHOM paboThI
CBOMCTB BEIIECTB U MaTe- | TETUUECKUMHU U aHAIUTHYC-
pHuasioB, mpaBuia o0paboT- | CKUMHM METO/IaMH MOJTy4e-
Ki U 0(hOpMIICHUS PE3YJib- | HUS U MCCIICAOBAHUS XHUMH-
TaToB paboTel, HOpMbI Th YECKUX BELECTB U Peaklui
3HaTh: CTAaHJAPTHBIC ME- [1K-2 Bnanenuem 6a3zoBbiMu | KostokBuyMm, TecTUpo-
TO/bI IPUMEHEHUS COBpe- | HaBBIKAMH HMCIIOJNB30BaHMs | BaHUE, 3allluTa Jiabopa-
MEHHOM amnmaparypbl Ipd | COBPEMEHHOW anmnaparypbl | TOpPHOM paboThI
MIPOBEACHUMU HAYYHBIX UC- | IIPU IPOBEICHUH HAYUHBIX
CJIeIOBaHUM, UIEHTUDH- HCCIIEIOBAHU I
Kalluu ¥ UCCIIEIOBAHUS
CBOWCTB BEILIECTB U MaTe-
puanoB, mpaBuia 00paboT-
K1 U 0QOpPMIICHHUS PE3YIIb-
TaToB paboTel, HopMbl Th
3Harb: ocHoBHEIC dTanbl u | [IK-3 Bnagenuem cuctemoii | KomtokBuym, TecTHpo-
3aKOHOMEPHOCTH  (QOopMH- | PyHIAMEHTATBHBIX BaHUe, 3ammTa Jadopa-
poBaHus  (yHIAMEHTAJIb- | XUMUUYECKHUX MTOHSATHH. TOPHOM PabOTHI
HBIX XUMHUYECKHUX MOHSATUHN
3HaTth: ocHoBHBIE OoTamnbl | [IK-4 crmocoOHocThIO TipH- | KotokBuyM, TeCTHPO-
Pa3BUTHUS XUMUH; MEHSTH OCHOBHBIE €cCTe- | BaHUE, 3alIMuTa Jabopa-
Hay4HbBIC JIOCTYKCHUS | CTBEHHOHAYYHBIE 3aKOHBI U | TOPHOM PaOOTHI
HamOoJee  BBINAIOIIUXCS | 3aKOHOMEPHOCTU Pa3BHUTHUSA
OTEUECTBEHHBIX U 3apy- | XUMHUYECKOM HayKd TIpH
OEKHBIX XHMHKOB, aHaJIM3€ TMOJYyYEHHBIX pe-
WX BKJAJ B Pa3BUTHE XU- | 3yJIbTAaTOB
MHUH. MOJTYYEHHBIX PE3YJIbTATOB
2-fi aTanm | YMeTh: BBITIOJHATh CTaH- OIIK-1 crmoco6HOCTRIO Hic- | KonmmokBuyM, TECTHPO-
YMeHust | mapTHble JeHCTBUS (KJIac- | MOJIb30BATh MOTYYEHHBIE BaHUe, 3ammTa 1abopa-

cuuKaIus BemecTB, Co-
CTaBJICHHE CXEM Ipoliec-
COB, CHCTEMAaTH3aIUs JTaH-
HBIX U T.I1.) C Y4E€TOM OC-
HOBHBIX TIOHSTHIA U 00IINX
3aKOHOMEpPHOCTEH, op-
MYJIHPYEMBIX B paMKax

3HAHUS TEOPETHUYECKHUX OC-
HOB (pyHIIaMEHTAJIBHBIX
pa3zesnoB XUMHH IIPH pe-
HIEHUH NPO(eCcCHOHATBHBIX
3aja4

TOPHOI pabOTHI
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0a30BBIX XUMUYECKUX
JMCIUTUTAH

YMeTh: pemarb THIIOBBIC
y4eOHBI€ 3a]a4uu 110 OC-
HOBHBIM (0a30BBIM) XUMH-
YECKUM JIUCIUTUITMHAM

YMeTh: IpoBOAUTE IIPO-
CThI€ XUMUYECKHE OIBITHI
IO MpeAsiaraéMbIM METO-
TKaM

OIIK-2 - BiasneHEM HABBI-
KaMH XHUMHYECKOTO DKCIIE-

pUMEHTa, OCHOBHBIMH CHH-
TETUYECKUMU U aHAJIUTHYE-
CKHMH METOJIaMH TTOJTyYe-

HHS U UCCIEI0BAHUS XUMH-
YECKUX BEIIECTB M peakiui

KonnokBuym, TecTupo-
BaHUe, 3ammTa gabopa-
TOPHOM pabOTHI

YMeTb: NPOBOAUTH XUMH-
YEeCKHUE IKCIIEPUMEHTHI C
UCIOJIb30BAHUEM COBpE-
MEHHOH arnmnapaTypbl

IIK-2 BnagenneM 0a30BBIMUA
HaBBIKAMH HCIOJIHL30BaHU
COBPEMEHHOM anmnaparypsl
MIPH MPOBEICHUU HAYYHBIX

Komnoksuym, Tectupo-
BaHUe, 3alIMTa Jlabopa-
TOPHOI paboThI

HCCIIEI0OBAaHUI
VYmets: npumensats ocHoB- | [IK-3 Brnanenuem cucremoii | KomiokBuym, Trectupo-
Hele  (yHIaMEHTAJIbHBIC | (PYHIAMEHTAIBHBIX BaHUe, 3alInTa Jlabopa-

XUMHNYCCKHUEC ITOHATHA

XHUMHYCSCKHUX ITOHSATHI

TOPHOM PabOTHI

VYMeTh: OllecHNBaTh XUMH-
YeCKH€E MOHATUSA U 3aKOHBI
B CJIOKHOM CHCTEME BO3-
3pEHHUI COBPEMEHHOM XH-
MHH

[IK-4 cnocobHOCTBIO TpH-
MEHATb OCHOBHBIE €CTE-
CTBEHHOHAy4YHbIEC 3aKOHBI U
3aKOHOMEPHOCTH PA3BUTHUSA
XUMHUYECKOH HAyKM IIpU
aHaJIM3€ TOJIY4YEHHBIX pe-
3yJIbTaTOB

Komnoksuym, Tectupo-
BaHUe, 3alIuTa Jlabopa-
TOPHOH paboThI

3-i oTan
Bnanenus
HaBBIKAMU

Bnanets: HaBbIKamu pabo-
ThI ¢ yUeOHOU JUTEpaTy-
PO 110 OCHOBHBIM XMMH-
YECKUM JIUCLHUIUIMHAM

OIIK-1 crnocoOHOCTHIO HC-
MOJIH30BATh MOTYYCHHBIC
3HaHUS TEOPETUUYECKHUX OC-
HOB (DyHIaMEHTaTbHBIX
pa3zienoB XUMHUH MpHU pe-
IEHUHU TPO(PECCHOHATBHBIX
3a/1a4

Konnoksuym, Tectupo-
BaHMeE, 3alIuTa Jabopa-
TOPHOU pabOThI

Bnaners 6a30BbIMU HaBBI-
KaMH [TPOBEJICHUS XUMH-
94EeCKOT0 IKCIIEPUMEHTA U
oopmieHus ero pe3yib-
TaTOB

OIIK-2 BrnageHneM HaBbI-
KaMH XMMHYECKOI0 JKCIIe-
pUMEHTA, OCHOBHBIMH CHUH-
TETUYECKUMH U aHAIUTHYE-
CKMMH METOJIaMH IOJTyYe-
HUS U UCCIIEA0BAaHUS XUMHU-
YECKHUX BEIECTB U PEaKIUi

Komnoksuym, Tectupo-
BaHUe, 3alIMTa Jlabopa-
TOPHOI pabOTHI

Brnaners 6a30BbIMU HaBBI-
KaMHM HCIOJIb30BaHUs CO-
BPEMEHHOM anmnaparypsl
IIPY MPOBEICHUN HAYyUHBIX

I1K-2 BnagenueM 0a30BBIMU
HaBBIKAMH HCIOJIb30BaHUS
COBPEMEHHOM anmnaparypbl
MIPU TTPOBEICHUH HAYYHBIX

Konnoksuym, TectTupo-
BaHWMeE, 3alIHTa Jabopa-
TOpPHOU pabOTHI

HCCIICIOBAHUI HCCJICIOBAHUI
Brnanerts cuctemotii 6a3zo- [IK-3 Brnagenuem cucremoii | KomnokBuym, Tectupo-
BBIX ()yH/IaMEHTAIbHBIX dbyHIaMEHTATBHBIX BaHWMeE, 3alInTa Jabopa-

XUMHYECKUX ITOHATUN

XUMHUYECKUX TTOHATUN

TOPHOU PabOTHI

Biagers: HaBeIKamMu 00sI-
3aTENLHOI0 03HAKOMJIEHUS

[IK-4 cmocoOHOCTBIO TIpH-
MCHATH OCHOBHBIC €CTC-

KomnokBuym, Tectupo-
BaHUe, 3aImTa 1abopa-
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C MPEABICTOPUEN TOrO WM | CTBEHHOHAYYHbIE 3aKOHBI U | TOPHOI pabOTHI
HMHOTO BOIIPOC MOCTABJICH- | 3aKOHOMEPHOCTU Pa3BUTHUSA
HOTO B €ro NMPaKTUYECKOW | XUMUYECKOM HAyKu TIpH
Hay4YHOU U mejaroruye- aHaJIM3€ TMOJYyYEHHBIX pe-
CKOI1 1eTeIbHOCTH. 3yJlbTaTOB

TTIOJIYUYCHHBIX PC3YyJIbTATOB

3ammTa JadopaTropHoii padoThI

HaumenoBanue 1abopatopHbIX padboT

M3yueHne XMMU4eCKOr0 PaBHOBECUSI TOMOTE€HHOM peakuuu

I/I3yquHe 3aBUCUMOCTH OABJICHUA HACBIIICHHOT'O IMapa MHAWBUAYaJlb-
HOH JKUIKOCTHU OT TEMIICPATYPHI.

Omnpenenenue sHTANIBIIMK 00pa3oBaHMsI KpUCTaIOruapara u3 6e3Bo-
HOU COJIN ¥ BOJEI.

HccnenoBanue paBHOBECHS IBYXKOMIIOHEHTHOM CUCTEMBI KUK
pactBop-nap». [loctpoeHune nuarpammel «TeMIIepaTypa-cocTaBy s
JIBYX TIOJIHOCTBIO CMEIIMBAKOIIUXCS JKUJIKOCTEN.

N3yueHue reTeporeHHOro paBHOBECHS B CUCTEME U3 JIByX OTPAHUYEHHO
pacTBOPHUMBIX KHJIKOCTEH.

HccnenoBanue KpucTaiin3alud OMHAPHBIX JIETKOIIaBKUX cucteM. I1o-
CTPOEHHUE TUarpaMMsl MIABKOCTH.

N3yuyenune B3aMMHON pacTBOPUMOCTH KUAKOCTEN B TPEXKOMIIOHEHTHOMN
cucreme. Iloctpoenne auarpaMMbl paBHOBECHUS B CUCTEMAX C OIPaHU-
YEHHOU pacTBOPUMOCTBIO.

OHpGI[GJ'IeHI/IC AKTUBAIIMOHHBIX IMapaMETPOB PCAKIINH OKHUCICHUA HO-
AUA-UOHA ICPOKCUIOM BOJOPOd METOAOM OTCUYCTA BPECMCHU.

N3ydeHne KNHETUKU MHBEPCUU caxapa.

10

W3ydyeHne KMHETUKH TYIIEHUs JTFOMUHECIIEHIINU (IroopeciienHa opo-
MUJIOM KaJIusl.

11

I/I?,yLIGHI/IC KMHCTHUKH PCAKIMU HOAUPOBAHUS allCTOHA.

12

MartemMaTuueckoe MOACIINPOBAHUC CIIOKHBIX XUMHUYCCKUX peaKHHﬁ.

13

Ornpenenenne >PGEeKTUBHBIX YUCEN ITEPEHOCAa HOHOB B PACTBOPE CEPHOI
KHCIIOTEHI.

14

HccnenoBanue 21eKTpUUeCKON MPOBOAUMOCTH JIEKTPOIUTOB B BOJE.

15

OnpeﬂeneHHe KOHCTAHTBI JUCCOIMAalluH O)IHOOCHOBHOfI KHCJIOTBI METO-
JAOM U3MCPCHUA SJICKTPOIIPOBOAHOCTH PACTBOPOB

16

UccnenoBanue anemenrta Jlanuens

17

OHpe,Z[CJ'ICHI/IC IMMPOU3BCACHUSA PACTBOPUMOCTH TpPpYyAHOPACTBOPHUMOI'O
ICOCAMHCHUA MCTOAOM N3MCPCHUS DJICKTPOABMIKYIIIUX CHUJIL.

18

OHpe,Z[CJ'ICHI/IC TeMnepaTypHoﬁ 3aBUCHUMOCTH BHCKTpO,Z[BI/I)KYH_ICﬁ CHIJIBI
raJJbBAaHHYCCKOT'O 3JICMCHTA U pacqéT Ha €€ OCHOBE TEPMOIAUHAMHUYICCKUX

BEIUYNH XMMHYECKOMN pCaKnunu.

[IpoBoauTcst B popMe yCTHOTO OINpOca /10 BBHITOJHEHUS pabOThl U MPOBEPKU 0HOPMIIEHHON
paboThI B 1a00paTOPHOM KypHAJe.
Kputepun n MmeTonnka OlleHUBaHHMS:

OreHka MPOMEKYTOUHBIX 3HAHUN CTY/ICHTOB Ha JJAOOPAaTOPHBIX paboTax OCYIIECTBISAETCS

Ha OCHOBAaHHWH WX OTBETOB HAa BOIIPOCHI JJIA CaMOCTOSATEIbHOM IIOATOTOBKH.
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- 0 6ayIIOB BBICTABIIETCS CTYIEHTY, €CIIM OH HE BIIAJICET COACpKaHuEeM 1abopaToOpHON pabOTHI;

- 2 Gana BBICTABIISACTCS CTYJICHTY, €CIM OH YaCTUYHO BJIAJICET COJEpKaHUEM JabopaTopHOH pado-
TBI;

- 3 Gayu1a BBICTABIISIETCSl CTY/ICHTY, €CJIM OH BIIQJICET COJCPKaHHEM J1adopaTopHOi paboThl, HO HE
MOYET OOBSCHHUTDH IMOJIyUYCHHBIE PE3yJIbTaThl; B padOTE JOMYIIEHBI OJWH-IBA HEJ0YeTa MPU OCBe-
IICHUU OCHOBHOTO COJICPYKAHHS OTBETA;

— 5 Gasuta BBICTABIIETCS CTY/AICHTY, €CIIM OH eciH JJabopaTopHas paboTa BBIINOJIHEHA B TIOJHOM 00b-
€M€ U CTYICHT MOXXET OOBSICHUTH ITOJTyYCHHBIE PE3YJIbTATHI.

KouiokBHYyMBI
Ilecroii cemecTp
IIporpaMmma nepBoro KOJJIOKBUyMA 10 XUMHYECKOH TEPMOIUHAMHUKE

TepMoanHaMHUYECKHE CHCTEMBI, MX KJIaCCH(PUKALKS, TEPMOIMHAMUYECKUI METOI MX OIKCAHMSI.
TepMoMHAMUUECKOE COCTOSIHUE CUCTEMBI. TepMOAMHAMUYECKHE MTapaMeTpbl COCTOSIHUSL CUCTEMBI - HH-
TEHCHBHBIE U SKCTEHCHBHBIE.

TepmonuHamuyeckue nporecchbl. CaMOnpoOn3BOIbHBIE U HECAMOIPOU3BOJIbHBIE, TEPMOJMHAMUYIESCKI
o0paTrMble 1 HeOOpaTHMBbIE, PABHOBECHBIE M HEPAaBHOBECHBIE POIIECCHI.

[lepBoe Hauano (3aKOH) TEPMOAMHAMUKHU, €r0 COAEPKAHUE U MAaTeMaTU4eCKHe BbIpakeHHs. BHyT-
peHHsIs SHeprus, sHTanbnusA. Mx cBoiictBa. Temnora u paboTsl paznmuaHoro poaa. OG00IEHHbIE CUITBI U
000011IeHHbIE KOOPAWHATHL. BblunclieHne M3MEHEHUs] BHYTPEHHEW YHEPrd, TEIIOThl U PaboThl MpH
NPOTEKAHUM PA3IUYHBIX MpoleccoB. TeroeMKkocTs. TennoeMKocTH Kak Mepa U3MEHEHHsI BHYTPEHHEH
SHEPIUY WM SHTAIBIUK C U3MEHEHHEM TeMIlepaTypbl. 3aBUCUMOCTh TEIIOEMKOCTH MHAWBHUIYaILHOTO
BEILIECTBA OT TEMIIEPATyphl.

[lepBoe Havao0 TEPMOAMHAMUKH U SHEPTeTHKA Pa3IMUHbIX MpolieccoB. 3akoH I'ecca, ero popmysu-
poBka. CnenctBust U3 3akoHa ['ecca M MX IMPUMEHEHUE ISl TEPMOXMMUYECKHX PAcCueTOB. Y PaBHEHUE
Kupxroda. Meroas! pacyera TemioBbIX 3P(PEKTOB pasnTHyHbIX (PU3NUECKUX U XUMHUYECKUX MPOIIECCOB.
Tabnuiibl cTaHAAPTHBIX TEPMOJMHAMUUECKUX BEJIMYMH U UX UCIOJIB30BAHUE B TEPMOIMHAMHUYECKUX pac-
yerax. Pacuer temnoBbix s¢ddexros no nanasM H% u H®; -H°% nm H%98 u HC; - H°298. Pacuers! ¢ nc-
ToJIk30BaHKeM ypaBHeHus [ '100ca - ['enpmrosbiia.

Bropoe Hayasno (3akoH) TepMOAMHAMHKH. TepMoaMHaMUYecKue METObI PACCMOTPEHHS BOIIPOCa O
BO3MOKHOCTH W HalpaBJIeHUH CaMOIPOU3BOJIBHOIO MPOTEKaHus MpolieccoB. CTaTucTuueckas npupoa
BTOPOT'O 3aKOHA. YpaBHEHHE BTOPOTO 3aKOHA I OOpPaTUMBIX M HEOOPaTUMBIX MPOLIECCOB. DHTPOIHSI.
E€ ocHOBHBIE CBOICTBA. DHTPONHUS KaK KOOPJMHATAa COCTOSHUS B SIBJICHUSIX TerlooOMeHa. MeTosibl pac-
yeTa U3MEHEHHs SHTPOIMH TPY NPOTEKAHUH Pa3IMyYHbIX MPOIEcCOB. AOCOMOTHAs 3HTponus. Beraucienve
a0COIOTHOM SHTPONMH U €€ U3MeHeHusl. VI3MeHeHne SHTPOIK M30IMPOBAHHON CHUCTEMBI U HAIpaBJIeHUE
nporiecca. Kpurepry BO3MOKHOCTH HaIpaBJIeHUs ¥ NpeZieia MPOTEKaH!s! Pa3IMYHBIX IIPOLIECCOB B U30JIMPO-
BaHHOU CHCTEME.

OObeMHeHHOe ypaBHEHHE MEPBOrO U BTOPOTo Havajl TEPMOAMHAMUKH ((yHIaMEHTaTIbHOE ypaBHEHUE
['n006ca). 3HayeHue storo ypaBHeHHs. PyHIaMeHTaIbHbIE ypaBHeHuUs [ MO0ca Uil OTKPBITHIX U 3aKPBITHIX
CHCTEM.

Meron tepmommHamudeckux (pyHkiwpid ['mo0ca. BHyTpeHHssT SHEprusi ¥ SHTAIBINS KaK HW30XOpPHO-
W303HTPONUIHBIN 1 M300apHO-HM309HTPOIUIHBINA TOTEHIIHATBL.

Oueprus ['enmpmronbiia u sHeprust [ 606ca, nx nonmabie muddepentmans, cBoiicta F u G. YcnoBus pas-
HOBECHs U TIPOTEKAHMS MPOLIECCOB MPH ITOCTOSHCTBE IABJICHUS U TEMITIEPATyphl WII 00beMa 1 TEMITEPATYPBL.

Xapaxreprctudeckue pyrakimm. Mx coiictea. CesiBu Mexxty HuMU. EctecTBeHHBIE TIepeMeHHble. Kpureprn
BO3MOYKHOCTH CaMOIIPOU3BOJIBHOTO TEUEHHs IIPOLIECCOB U KPUTEPHH YCTOMYMBOIO PABHOBECHS B 3aKPBITHIX
CHCTEMaXx JUIsl Pa3IMYHbIX YCIIOBUM CYLIIECTBOBAHNS CCTEMBI.

VYpaBuenue [nb6ca-I'enmsmronbia. Ero BeBon. Pazmuunbie (opmbl 31oro ypaBHeHus. Pu3HUecKuii
CMBICT BEJTMYHH, BXOSIIHX B ypaBHeHHe [ m00ca - ['enpmromnsiia. 3HaueHne ypaBHeHus. Bistaue Temrepa-
TypbI Ha I3MeHeHue sHeprun [ nooca. Merozpl pacuera AG.

XyUMHYeCKHe TMOTeHIMaIbL. MX cBoiicTBa. XUMHUECKHE MOTEHIMATLI ONHOKOMIIOHEHTHBIX CHCTEM.
CBs3b XUMUUYECKMX TIOTEHITMAIOB C 3Heprueii [ mooca.
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TepMoMHAMUYECKHI METO] aKTUBHOCTH. Ero cyTh. AKTUBHOCTb, KOA((hHIIHEHT akTHBHOCTH. JleTyduecTs
1 K03 uIeHT JeTydecTi. Or3ndeckrii cMbICT Ko3(D(HUIMEHTa aKTUBHOCTH (JIeTy4decTH). Pasmianbie Me-
TOJIbI OIPEJIEICHHS] JIETYUYECTH PEATbHBIX I'a30B.

IIporpaMmma BTOPOro KOJUIOKBUYMA 110 XUMUYECKOH TEPMOIUHAMUKE

PactBopsl. OOmias xapakrepucThka pacTBOpoB. CrocoObl BBIpaXKEHHs COCTaBa PacTBOPOB.
WneanbHble U HEWAealbHbIE pacTBOPHL. llapuyanbHbie MOJIIpHBIE BEJIMUMHBI, UX CBOWCTBa. Pa3nu-
yre MEXIY MapluaibHBIMU MOJISPHBIMU BEJIMYMHAMU U XUMUYECKUMH MOTEHIIMATAMH. Y paBHEHUS
I'n66ca-/Irorema.

WneanbHble pacTBOpbl. Paznndne Mexay NMOHATUAMU “‘UACANIbHBIM pacTBOp” M “UJI€albHBIA Ia3”.
TepMoaMHAMHUYECKHE CBOMCTBA MICATBHBIX PACTBOPOB. 3aBUCUMOCTh XUMHUYECKUX NOTEHLUAIOB KOM-
IIOHEHTOB MJIEAIBHOIO pacTBOpa OT cocTaBa. MYHKIMK CMEIIECHHS UIeaTIbHBIX pacTBOpOB. JlaBiieHue mna-
pa HaJ UIeaIbHBIMU U MIPEICNbHO pa30aBlIeHHBIMU pacTBopaMu. 3akoHbl Payis, ['enpu, Jlanbsrona.

Heuneansubie pactBopsl. [IpenensHo pa3daBieHHbIE pacTBOPHI. TepMOAMHAMUYECKUM METOH
AKTUBHOCTH, ero cyTh. KoogdunuenTs! aktuBHOCTU. CTaHJAPTHBIE COCTOSHUS.

PaBHOBecue “kunkocTh-nap” B OMHApHBIX cucTeMax. J(MarpaMMbl COCTOSIHMSI, UCIIOJIb3yEMbIE
JUISL OTIICAaHUsI CBOWCTB OMHAPHBIX pacTBOPOB. J{narpammel “o01ree gaBiIeHUE-COCTaB” U ~TeMIiepa-
Typa-cocTaB” UACAJIbHBIX M HEUJCAIbHBIX KHUJIKUX PAacTBOPOB. OCHOBHBIE THUIIBI OTKJIOHEHHH OT
3aKOHOB HJEAIbHBIX PAcTBOPOB. A3EOTpONHBIE CMECH W HUX CBoOicTBa. 3akoHbl ['nbbca-
KonoBainoBa, ux aHaius. Pa3neneHre HEOrpaHMUEHHO CMELIMBAIOUIUXCS KHUAKOCTEH METOJOM Iie-
PETrOHKH.

PaBHOBecue “*KMAKOCTH-)KHAKOCTH B CHUCTEMaxX C OIpPaHUYEHHON B3aMMHOM PACTBOPUMOCTHIO
xuakocted. [Ipumenenue npasuna ¢a3 k TakuM cucremam. Kpussie paccinoenus. Bnusinue temme-
paTypbl Ha B3aUMHYIO pacTBOPUMOCTh. COIpSKEHHbIE pACTBOPHI.

KonnuraruBabie CBOMCTBA pacTBOPOB. 3aBUCHUMOCTb TEMIIEPATypbl KUIIEHUS U TEMIEPaTypbl
3aMep3aHMs OT COCTAaBa U CBOMCTB YHCTHIX KOMIIOHEHTOB B HMJICAJIbHBIX, TIPEICIHHO Pa30aBICHHBIX
U HewJealbHBIX pacTBopax. Kpuockomudeckas v 30ynMocKkonuyeckasi moctosiuuele. Ux Qusmuue-
ckuii cmbica. Kpuockonust u 30ynuockonusi.

Ocmotuueckue sBienus. Y paBHenue Bant-I'odda, ero repmoanHaMuyeckuii BEIBOS.

Pacnipenenenuie pacTBOPEHHOTO BELIECTBA MEXKIY JIBYMS HECMEIIMBAIOIIMMMCS pPacTBOPUTE-
nsmu. KoHcranTa pacnpenenenus v KOdpGUIUEHT pacpeaeneHus. JKCTPaKIusl.

IIporpamma TpeTbero KoJJIOKBUYMa 110 XHMHYECKOW TepMOIMHAMUKE

['ereporeHHble — 1 TOMOTreHHbIE crcTeMbl. O01Me MoHATHS U onpeneneHus. daza, COCTaBIIONE
BEIIIECTBA, KOMITOHEHT, YMCII0O KOMITOHEHTOB, CTEMEeHb CBOOOBI (BapMaHTHOCTh). Pacyer uncnia xomrio-
HEHTOB, YKcia (a3 U cTeneHeil cBo0o bl MPH OTCYTCTBUM PEAKLIMI MEX/Ty BEIleCTBaMM, 00Opa3yOIUMU
cucremy. Ycnosus ¢azoBoro paBHoBecus. [IpaBusio ¢a3 ['m60ca, ero anamms.

Juarpammbl coctostHus. OOIHe MPUHIMIBI UX MOCTpOeHUs. [IpHHIMIT COOTBETCTBUS W TIPUHIIUT
HeTpepbIBHOCTH. PUrypaTUBHBIE TOUKU. OCHOBHBIE TUITBI OOBEMHOMN U IJIOCKOH JUarpamMm.

@Da30Bble PABHOBECHS B OJTHOKOMIIOHEHTHBIX cucremMax. da3zoBble IEpeXo/ibl IEPBOrO U BTOPOTO PoO-
na. Ypasaenue Kmaysuyca -Knaneiipona. Ero BeiBog n ananmms. [Ipumenenue ypaBHenust Knaysuyca -
Knaneiipona k paBHOBeCcHsIM MEXTy KOHJICHCHPOBAaHHOM M Ta3000pa3HON (azaMu M K paBHOBECHSIM
MEXy ABYMsI KOH/IEHCUPOBAaHHBIMU (pazamu.

[Inockas muarpamma COCTOSIHMSI OJTHOKOMIIOHEHTHBIX cucTteM B koopauHarax P - T. IIpumenenue
npaBuia ¢a3 K OJHOKOMIOHEHTHbIM cucteMaM. [loHsTne 00 oObemHBbIX auarpammax. Ilmockas qua-
rpamMMa BOJIbL, €€ TIOIPOOHBIN aHAIH3.

®dazoBoe paBHOBECHE B JIByXKOMIIOHEHTHBIX cuctemax. [IpumeHenue npasuia ¢a3 K ABYXKOMIIO-
HEHTHBIM cucreMaM. IlocTpoeHue amarpamm COCTOSHMSI JIBYXKOMIIOHEHTHBIX cHcTeM. OmnpeneneHue
yncna (a3 Ha rockoit tuarpamme. [paBuso poryara.

PaBHOBecue B cucremax "TBepaoe Teno - KUAKOCTH'. OCHOBHBIE THIBI JUarpaMMm paBHOBECHS
"TBepaas ¢aza - pacmiaB" B OMHApHBIX cucTeMax. Jluarpammel ruiaBkocTd. VX ananmms.

CucreMbl ¢ HEOTPaHUUYEHHOW PAaCTBOPUMOCTBIO KOMIIOHEHTOB B YKUIKOM M B3aMMHOM HEPAaCTBOPU-
MOCTBIO B TBEPJIOM COCTOSIHUHM (CHCTEMBI C TIPOCTOM 3BTEKTHKON). [loapoOHbIii aHam3 muarpamm. JIn-
HUM JIMKBHUJIyCA U COJIMAYCA. DBTEKTUYECKUE TOUKU. Tepmuueckuil aHanmm3. KpuBble oxmaxaeHus pac-
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IUIABOB Pa3IM4HOro cocrasa. IlocTpoeHne nuarpaMM COCTOSIHUS IByXKOMIIOHEHTHBIX CHUCTEM IO KpU-
BbIM oxJIaxkaeHus. Tpeyroabpauk Tammana.

@Da3oBble paBHOBECUS B TPEXKOMIIOHEHTHBIX cucremax. [IpumeHeHne mpaBmiia (a3 K TPEXKOMIIO-
HEHTHBIM cucteMaM. ['paduieckoe n300paskeHre cOCTaBa U CBOMCTB TPEXKOMIIOHEHTHBIX cucTteM. Me-
Tozbel ['n66ca n Pozeboma. M30TepMbl pacTBOPUMOCTH TPEXKOMITOHEHTHBIX cucteM. IIpaBuio TapaceH-
KOBA.

IIporpamma 4eTBepTOro KOJUIOKBHYMA 110 XUMHY€CKOIl TEPMOANHAMMKE

dyHnaMmeHTaIbHBIE ypaBHeHUs ['n0O0ca. Xapakrepuctuiyeckue (QyHKIuu. DHeprus [n6Oca,
sHeprus ['enpmroinbia, ux cBoiictsa. OOIIME YCIOBUS PABHOBECHUS U KPUTEPUHU CAMOIPOU3BOJIBHO-
ro NPOTEKAHUS MPOLIECCOB JIJISl Pa3JIUYHbIX YCIIOBHM CYLIECTBOBAHUS CUCTEMBI, BIPAKEHHBIE Yepes
xapakrepuctuueckue Gpynkuun. Ypasuenue ['md6ca — ['enpmromnpia.

CBsi3b MEXJly MaccaMiu OTJEJIbHBIX KOMIIOHEHTOB peakluu. XUMHYecKas MepeMeHHas, ee (u-
3udyeckuii cmpici. M3menenne sHeprun I'm60ca kak yHKIUS XUMHYECKOW MEPEMEHHOM MpH Mpo-
TEKaHUHU XMMHUYECKOTo mporecca. OyHaamMeHTanbHoe ypaBHeHHe ['nb0ca mpu XUMHUYECKOM Ipe-
BpalICHUU B CUCTEME.

Xumuyeckoe cpoactBo. Cpoactso no ne-Jlonae. M3omerpuyeckas paboTa XMMHYECKOTO MPO-
1ecca Kak TEpMOJMHAMHUYECKas Mepa XMMHUYECKOro CpoAcTBa. M30TepMa XMMHUYECKOM peakLHH
Bant — ['odda. Ee BoiBoa. Ananu3 ypaBHeHus. Onpeenenne HanpaBleHus Ipolecca Mo ypaBHe-
HUIO U30TEPMbl XUMUYECKON PEAKIIUH.

CrangaptHoe coctosiHue cuctembl. CTaHnapTHbIE 3HaueHus sHepruu ['ub0ca u >nepruu I'enp-
Mmroibia. CBsizb cTaHAApTHBIX 3Heprun ['nb6ca u sneprun ['enbMrosipia ¢ KOHCTAHTAMH XUMHYE-
ckoro paBHoBecusi Ks u K. Pacuer cranmaptHoii sneprumn ['mb06ca, ecnu JaBieHHE BBIPAKEHO B
nackaisx. CTaHIapTHOE XMMHUYECKOe CpoACTBO. Vcrosb30BaHME CTaHJAPTHOTO M3MEHEHUs SHEp-
rumn ['ub6ca /uig nomyueHus: NpUOIMKEHHBIX JAHHBIX O MPOTEKAaHUU XUMHYECKUX peakuuil. dusu-
yeckuit cmbic BenmuanH AG u AG”.

XUMHUECKOe paBHOBecHE. TepMOJIMHAMMYECKHE YCIOBUS XMMHUYECKOTO PAaBHOBECHS. 3aKOH
nerctBug macce. Ero tepmMoauHaMudeckuil BbIBOJ. YMCIEHHOE 3HAYEHNE TEPMOJIMHAMUYECKON KOH-
CTaHThl PAaBHOBECHUS KaK KOJMYECTBEHHAs Mepa CIIOCOOHOCTH BEIECTBa K XMMHYECKOMY INpeBpa-
LICHUIO T10 ITyTH, 33/1aBAEMOMY YPaBHEHUEM peakuu. TepMOINHAMUYECKUE U KOHIIEHTPALMOHHBIE
KOHCTaHTHl paBHOBecus. Pasnuunbie GopMbl 3anmcu KOoHCTaHT paBHoBecHs. CBasb Mexnay Ky, K,
Ko, Kn, Ky, K,. CBsI3p MEeXIy TEPMOJIUHAMHYECKUMU KOHCTAHTAMHU PAaBHOBECHS M CTaHIAPTHBIMU
u3MeHeHussMU >Hepruu ['mb6ca u sHeprun I'enbmronbia. CBs3b TEPMOAMHAMUYECKUX KOHCTAHT
PaBHOBECHSI CO CTaHIAPTHBIMU U3MEHEHUSIMU SHTAIBIINU U SHTPOIIHH.

OKCIIEpUMEHTAJIBHBIE METOABI ONIPEAEIEHUS KOHCTAHT paBHOBecus. Meton O/1C, ero nocronn-
CTBa M OIPaHUYEHHUS.

['eTeporeHHble XUMHUYECKUE paBHOBecHs. OCOOEHHOCTH MX TEPMOIAMHAMHUYECKOTO OMHMCAaHUS.
KoHcTaHTBl paBHOBECHS I€TEPOre€HHBIX MPOLeccOB. PacyeThl XMMUYECKUX PaBHOBECHI B reTepo-
TE€HHBIX XUMUYECKHUX CUCTEMAX.

Bnusinue pa3nuuHbix (PakTOpoB (TeMIEpaTypsbl, AaBlIeHUs, MPUCYTCTBUS WHEPTHOIO rasa, co-
OTHOILIEHHSI PEareHTOB U JIp.) Ha XUMHUECKOE PABHOBECHE.

3aBUCHUMOCTh KOHCTaHT paBHOBECHS OT TeMIIepaTypbl. Y paBHEHUs U300apbl U 30X0pbl Bant —
l'odpda u ux trepmoanHamuueckuii BoiBojA. OnpeseneHne TemIoBbIX dPHEKTOB XUMUYECKHX peak-
LU IO TEMIEPATYPHOU 3aBUCHUMOCTH KOHCTAHT PAaBHOBECHS.

PacueTHble MeTO/IBI ONPEENIEHNsT KOHCTAHT paBHOBECHUS. PacueT KOHCTaHT paBHOBECHUS, U3MeE-
HEHUS CTaHJAPTHBIX dHepruil [ mo6ca u snepruii ['enpMrospia npu 6a30Boit Temiepatype (1o u3-
MEHEHHUIO CTaHJapTHBIX 3Hepruu ['mbOca mpu oOpa3zoBaHMU JAHHOTO BEIIECTBA M3 MPOCTHIX Be-
IECTB; [0 U3MEHEHMIO CTaHAAPTHBIX SHTAIBIHUM U SHTPONUNA KOMIOHEHTOB PEaKIIUU, ITyTEM KOM-
OMHUPOBaHUS peaklui, MO JaHHBIM O Jiorapu(pMax KOHCTAaHT PaBHOBECHUS peaklUuil oOpa3oBaHUs
pearupyrouux BemecTB u J1p.). Mcnoiab3oBaHue cripaBOYHbIX JaHHBIX MIPH pacyeTax.

Pacuer KOHCTaHT paBHOBECHUs Ul TEMIIEpaTyp, OTIMYHBIX OT 6a30Boil. Mcnonbs3oBanue nzobda-
pPBl M M30XOpPbl XMMHUYECKON PEaKUWU IJIsl ONpPENESICHNUs KOHCTAaHT PaBHOBECHS MPU PA3IHYHBIX
TemIeparypax. YpaBHeHue nepBoro npuOmpkenus. O6mactb ero npuMeHeHus. JlaHHsle, HEOOX0-
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JMMBIE I pacyeTa 3HAYEHU KOHCTAaHT PABHOBECHUS B LIMPOKOM JUAIla30HE TEMIEpaTyp. Y paBHe-
Hue [abepa. CripaBouHbIE AAHHBIE O 3aBUCHUMOCTH TEPMOJUHAMHYECKHX KOHCTAHT PaBHOBECHS
BAKHENIIMX Ta30BbIX PEAKIIMN OT TEMIIEPATYPBHIL.

PacyeTbl XMMHYECKHX paBHOBECHIl yepe3 CTaHAApTHBIE SHTPOINUU M TEIUIOTHl 00pa3oBaHUS
(9HTaNBNHK) KOMIIOHEHTOB PEaKIMU. Y paBHEHUS IEPBOTO M BTOPOTO MPUONIMKEHUS. Brraucienue
cTaHaapTHOro u3mMeHenus 3Hepruu ['m66ca no merony Temkuna u IllBapimana. [locnenoBatenn-
HOCTb pacyeTa KOHCTAHT PABHOBECUS XUMUYECKUX PEAKUUA 3TUM METOAOM.

[TpuBenennsie sHepruu ['166ca. x ncnonp3oBaHue s pacuera KOHCTaHT paBHoBecus. [Ipu-
MEHEHHUE Ta0JIHII.

MeToapl MPaKTUYECKUX PAacyeTOB B TEPMOJMHAMMKE XMMHUUYECKHMX peakuuil. Pacuersl BbIxona
MPOAYKTOB PEAKIMK PA3JIMYHBIX TUIIOB. BhIUMCIEHME cOCTaBa PABHOBECHBIX CMECEH HJICAIbHBIX
ra3oB. Pacuer KOHCTaHT paBHOBECHS U COCTaBa JJIsl CMECH PEAJIbHBIX ra3oB. PacyeT KOHCTAaHT paB-
HOBECHSI U COCTaBa JIJIsi CMECH PEaIbHBIX Ta30B. Poibh KOA(P(GUIIMEHTOB aKTUBHOCTU (JIETYYECTH).
MeTobl BEIYHMCIICHHUS JIETy4YeCTe KOMIIOHEHTOB CMECH I'a30B.

PacueT BBIXOZOB MPOAYKTOB MPHU MPOTEKAHUHM PEAKIIMH B pacTBOpax. BrIX0J mMpoayKTOB Ipu
COBMECTHOM IIPOTEKAHUU HECKOJIbKUX XMMUYECKUX PEAKIUH.

CeabMmoii cemecTp
IIporpaMmma nepBoro KoJUIOKBUYMa 10 KUHETHKeE

Kunernueckas kpusas. OnpenencHue. Bu KHHETHYECKUX KPUBBIX JJI1 UCXOAHBIX PEAreHTOB,
IIPOMEKYTOUHBIX M KOHEYHBIX MPOAYKTOB PEAKIIUH.

CkopocTb xumMHuuecko peakuuu. OnpezneneHue s TOMOIN€HHON PEeaKLMK B 3aKpbITON CUCTE-
Mme. PasmepHocTh ckopoctu. CpenHsis, UICTUHHAs U HadalbHas CKOpocTH. CKOpPOCTb peakuuu 10
KOMIIOHEHTaM U CKOPOCTb PEaKL1H.

Boruncnenne HCTUHHON CKOPOCTH PEaKLMU U3 SKCIIEPUMEHTAIbHBIX JaHHbIX. OnMcaHue KuHe-
TUYECKUX KPUBBIX ITOJINHOMOM U BBIYMCIICHHE CKOPOCTEH B JIH0ObIE MOMEHThI BPEMEHHU.

dopMynMpoBKa 3aKOHA JiercTBHs Macc. [Ipumepsl.

KoHcTaHTa CKOPOCTH XMMHUYECKOH peakuuu, ee pusnueckuii cmpicii. Pa3MepHOCTH KOHCTAHT
CKOpPOCTEH.

[Topsinok peakiuu (10 UCXOAHBIM peareHTaM, CyMMapHbIil). MONeKyIIpHOCTh peaKIiy.

Omnpenenennue mopsiika M KOHCTAHTbI CKOPOCTH PEAKLUU W3 HKCHEPUMEHTAIbHBIX JIaHHBIX
TuddepeHIaIbHbBIM U HHTETPaTbHBIM METOJaMH.

VYpaBHenue Appennyca. DU3HUECKUil CMBICI U Pa3MEPHOCTH BETUYUH, BXOJAIINX B YPABHEHUE
AppeHnnyca.

Brluncnenue >Heprum akTHBalUMU W NPEIIKCIIOHEHINAIBHOTO MHOXHTENS W3 JKCIEPUMEH-
TaJbHBIX JAHHBIX.

IIporpamMma BTOpPOro KOJNIOKBHYMA 110 KHHETHKE

|. KatanuTnueckue peakiuu

1.1. KncnoTHO-0CHOBHOM KaTanus.

[Tpumepsl peakiuii, KaTaIu3UpyeMbIX KUCIOTOM U ocHOBaHHeM. Crenuduyeckuii KUCIOTHBIN
kaTanus. Brmsane xonnenTparmu H3O' Ha CKOpOCTh KaTamuTHYeCKOro mpoiecca. JuarpamMMbl
Ckpabana. OOGmuii KUCIOTHBIA KaTanu3. IIpoTonuTHUecKuil M MpOTOTPONHbIN MexaHu3M. Kowm-
mieke Baat-T'odda n komrneke Appenuyca.

1.2. depmeHTATUBHBIN KaTaNu3.

OcoOenHocT (epMEHTOB Kak KaTaiu3aTopoB. MeXaHW3M W KHHETHKa (epMEeHTaTUBHO-
KAaTAJIMTUYECKUX peakuui. Y pasHeHue Muxasnuca-MeHTeH.

1.3. ABTOKaTaIuTUYECKNE PEAKIINH.

[Tpumepbl aBTOKaTamUTHYECKHX peakuuil. OcoOble y4yacTKHM M OCOObIE TOYKHM KHHETHYECKOH
KpUBOIl aBTOKaTaJMTUYECKUX peakuuil. JuddepennuanbHoe U HHTErpalbHOE ypaBHEHUE aBTOKa-
Taun3a B 6e3pa3MepHbIX KoopauHarax. OnpeaeneHne nopsika peakliny 0 KHHETHYEeCKOH KpUBOM.

Il. Hemmable peakuu

2.1. llenHble HEPa3BETBICHHBIE PEAKIUU.
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OcHOBHBIE NOHATHS U OlpeneiaeHus. [[nrHa nenu, CKOpocTh LIEMHON HEPAa3BETBICHHON peak-
nuu. DneMeHTapHble akThl. [IpuMeHeHne MeToga KBa3UCTALIMOHAPHBIX KOHLIEHTPALUM Ul pacyera
CKOpOCTH peakiuu. Biausiaue Mmexanu3ma oOpbIBa ey Ha CKOPOCTh PEaKLIUH.

2.2. llenHas pa3BeTBICHHAs PEAKIUA.

IlocTynaTel TeOpUM LEMHON pa3BETBICHHOM peakuuu. POpMaabHO-KMHETHYECKOE OIMCAHUE
KMHETUKN peakiuu. MexaHu3M U KUHETUKA PeakUny OKUCIeHUs Bojgopoaa. IIpenensl nennoi pas-
BETBJIEHHOU peakiuu. [IoHATHE 0 MOIyOCTPOBE BOCILIAMEHEHUS.

2.3. llenHas BBIpOXKIECHHO-PA3BETBICHHAS PEAKIIUA.

MexaHu3M OKHCIICHHUS OPTaHUYEeCKUX COCIUHCHH B )KHUIKOW (a3ze KaKk MpUMEp BBIPOKICHHO-
pa3BeTBIeHHON peakuuu. CKOPOCTh peakiui B KHHETHUECKOM U nuddy3nonnom pexume. Topmo-
KCHHE PEeaKLUU OKUCICHUS 100aBKaMi HHTHOUTOPOB. THUITBI HHTHOUTOPOB.

I1l. doToxumMuueckue peakiuu

OCOoOeHHOCTh peakIfii, UHrHOUPOBaHHBIX cBeTOM. OO0iacTH mMpUMEeHEHUs (HOTOXUMHUYECKUX
peaxuii. Illkana snekrpomMarHuTHBIX BOJIH. OcHOBHBIE 3akOHBI (hoToxumun (I'porryca-/Ipemnmepa,
byrepa-JlamGepra-bepa, DWHIITEHA. DIEKTPOHHBIC COCTOSIHHSI U JIC3aKTUBAIUS (OTOBO30YKICH-
HBIX MOJIEKyn (auarpamma S6moHckoro). dnyopecuenuus u TyiieHue ¢GIyopecieHInu. Y paBHe-
Hue llltepna-Posbmepa.

IIporpamMmma KO/LIOKBHYMA 110 3JIEKTPOXHUMHH

OnexTpoauTsl. Teopus 3MEKTPOJUTHUECKON NuccolManuu, ee HepoctaTtku. CoBpeMeHHas Teo-
pusi. TepMoarHAMUYECKOE ONTMCAHUE PACTBOPOB JIEKTPONUTOB. CyTh METOJa aKTUBHOCTU. AKTHUB-
HOCTh O0Iasi, OTACNBHBIX HOHOB, CPEIHssI MOHHAs akTUBHOCTh. Ko3dduument aktuBHOCTH OT-
JIEJIbHBIX HOHOB U CPEIHUN MOHHBIN KO3()PUIIMEHT aKTUBHOCTH, CBA3b MeX 1y HUMH. MoHHas cuna
pacTBopa.

HNon-nonHsle B3ammojielicTBHs B pacTBopax. Teopus Jlebas-I'tokkens. YpaBuenume [leOas-
['foKKeIs IepBOro, BTOPOTO U TPETHETO MPUOIMKSHUN, 00J1aCTH UX TPUMCHEHUH.

PaBHOBecHbIE 1 HEPAaBHOBECHBIC SBIICHUS B pacTBOpax 31eKTponuToB. Juddysus u murpanus
MOHOB B pacTBopax. YpaBHeHue HepHcra-DiiHmiTeliHa. DiekTpruueckas TpOBOAUMOCTE (3JIEKTPO-
IIPOBOJAHOCTB) PACTBOPOB. Y IebHAsI, MOJIIPHASI U DKBUBAJIECHTHAs 3JIEKTPOIIPOBOJHOCTH, UX OIpe-
JIEJIEHNE U CBSI3b MEX/y HUMH. BiIusHue KOHIIEHTpallMM pacTBOpa Ha AJIEKTPONpoBOaHOCTb. [pe-
JIeNIbHAS IEKTPONPOBOAHOCT. 3akoH Konppaymia. Uncna nepenoca.

Onekrpodopernueckuil U penakcaunoHHbIA 3ddexTsl. YpaBHenue OuH3arepa, 00JacTh €ro
npuMeHeHus. D¢ ¢extrl lebas-PanpkenrareHa u Buna.

O06o01eHHas dIEeKTpOXUMHUUIEcKas cuctema. [ anpBanndeckuit aneMeHT. OCHOBHBIE TTOJIOKEHUS
MEXYHAPOJAHOM KOHBEHIIMM 00 3JIEKTPOABIKYIIEH cuie (3.1.C.) M 3JEKTPOJHBIX MOTEHIHaaX.
CxemaTnueckast 3alliCh ralbBaHUUECKHUX AJIeMeHToB. Hanncanue peakiuii, mpoTekaromux Ha 3JIeK-
TpPOJax U B TaJIbBAHUYECKOM IJIEMEHTE B LIEJIOM.

TepMoanHaMuka OOpaTUMBIX D3JEKTPUUECKHUX cHUcTeM. TemieparypHas 3aBUCHUMOCTBH 3.[.C.
Pacuer KOHCTaHT paBHOBECHS U JAPYTUX TEPMOJAMHAMUYECKUX XapPAKTEPUCTUK SJIEKTPOXUMHUECKUX
peakmuii (AG, AH, AS, ACp) 1o gaHHBIM 00 3. 1. C. TaJlbBAaHUYECKUX KO0I(D(PHUIIMEHTOB U UX TeMIIe-
paTypHBIX KO3 (UIEHTaX.

Ckauky MOTeHIMalla Ha TpaHUIle paszena (a3 B AEKTPOXUMHUUYECKUX cucTteMax. OCHOBHbIE
IPUYMHBI UX BO3HUKHOBEHMS. D. 1. C. TaJIbBAHUYECKOTO AJIEMEHTA KaK CyMMa CKa4KOB MOTEHIMAIIA.
[ToTenmman snexrpona. Bomopomnas mkana nmoreHnuanoB. CTaHAApTHBIE YJIEKTPOTHBIC TIOTCHIIHA-
nbl. KoHIIEHTpanimoHHas 3aBUCUMOCTB 3JIEKTPOJHBIX MOTEHIMAIOB. Y paBHeHue HepHcra.

Onektpoasl. Knaccudukanus 31eKTpooB. DIEKTPObl MIEPBOTr0 U BTOPOro poja, amajbram-
HbI€, Ta30BbIE U PEJOKCU-IIIEKTPOABI (MOAPOOHO O KaKIOM BHUIE JIEKTPOJOB: 0OIIast XapaKTepu-
CTHKa; CXeMaTHuecKas 3aliCh; peaKuy, IPOTEKAIOLIIe Ha AJIEKTPOIax; YPaBHEHUS JUIs DJIEKTPOI-
HBIX [MOTEHI[MAJIOB; BAXKHEHIIINE MPEICTABUTENN KAKIO0TO BU/IA; UX IPUMEHEHHE).

Onexktpoxumudeckue 1enu. [Ipuamuner knaccudukanuu. llenu ¢ mepenocom u 6e3 mepeHoca.
duznyeckue nenu. XumMudeckue nenu. KoHneHTpanuoHHble HENH.

Huddy3nonnsie moreHMambl. MeTobl O1eHKH WX BeaudrHbl. CriocoObl yMeHbIIeHUS Juddy-
3MOHHBIX IOTEHIIMAJIOB HAa TPaHMIIE JBYX KHJIKOCTEH.
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Ob6nacTu NpUMEHEHUsT METO/1a 3.11.C.

XUMHYECKUE ACUCTBHUS AJIEKTPUUYECKOTO TOKa. 3akoHbl Dapanes, WX CYIIHOCTb U (OPMYITH-
poBkH. Beixos BemecTBa 1o Toky. [ImoTHOCTE TOKa Kak Mepa CKOPOCTH JIEKTPOTHOTO MpoIiecca.

PaBHOBecHbIE U HEPABHOBECHBIE IJIEKTPOXUMHUUECKHE CUCTEMBI. MIX OCHOBHBIE MpH3HaKu. Tok
obmeHa. DiekTpoaHas noiysgpusaius. OCHOBHBIE CTaIUU JIEKTPOJHBIX MpoLeccoB. JIMMUTHPYIO-
mue craauu. [lonsgpuzanuoHHble XapakTepUCTUKHU (MOIspU3alMOHHBIe KpuBbIe). [lepenanpspkenue.

Kpurepun n MeTouka OlleHUBAHUSL:
- 10 6anoB BBICTABISETCA CTYACHTY 3a INTyOOKOE M MPOYHOE YCBOCHUE MaTepuaa TeMbI, TaHblI
HOJIHBIE, TTOCTIEIOBAaTEIbHbIEC, TPAMOTHBIC U JIOTHYECKH U3J1araéMble OTBETHI, OCYIIECTBICHO BOC-
MIPOM3BEICHNE YI4eOHOTO MaTepuaa ¢ TpeOyeMol CTeeHbI0 TOYHOCTH;
- 7 OaiI0B BBICTABISCTCS CTYICHTY 3a HAIWYKE HECYIIECTBEHHBIX OIMIMOOK, YBEPEHHO HCIIPaBIIsie-
MBIX OOYYaIOUIMMCS MOCJE JOMOJHUTEIbHBIX W HABOISIIUX BOIPOCOB, JEMOHCTPAIHMIO 00ydaro-
IIUMCS 3HaHUH B 00beMe POHACHHON MPOrpaMMBl, @ TAK)KE YETKOE M3JI0KEHUE YIeOHOro MaTepH-
ana,
- 4 Gasa BBICTABIISICTCS CTYJICHTY 3a HAJIMUUE HECYIIECTBEHHBIX OIMOOK B OTBETE, HE UCTIPaBIIsie-
MBIX 00YYaIOLIMMCS, IEMOHCTPALUIO 00yYArOIINMCS HEJJOCTATOYHO IMTOJIHBIX 3HAHUH 110 TIPOW/ICH-
HOH IporpaMMe, a TakXkKe He CTPYKTYPHPOBAaHHOE, HE CTPOMHOE M3JI0KEHNE YUeOHOro MaTepuana
IpU OTBETE;
- 0 6aI0B BBICTABISETCS CTYJCHTY 32 HE3HAHHE MaTepuaia TEMbl HJIH Pa3Jielia, TAKKe IIPH OTBETE
BO3HHUKAIOT CEPHE3HBIC OMMNOKHU U €CIIM paboTa BHINIOJIHEHA B HECOOTBETCTBUH C 33JaHHEM

TecrupoBanue
1. HpI/I 3apsAAKC CBUHIOBOTI'O AKKYMYJIATOPA HAa aHOAC MMPOTCKACT ITPOLECC
1) PbSO,+ 2e <> Pb + SO~
2) PbSO, + 2H,0 ¢ PbO, + 4H™ + SO~ +2e
3) PbO,+4H" + SO4* + 2e «> PbSO, + 2H,0
4) Pb+ SO,% <> PbSO, + 2e

2. IIpu paboTe raapbBaHUYECKOTO JIEMEHTa B CTAaHJAPTHBIX YCIOBUSAX MPOUCXOIAT MPOIIEeC-
ChI MPEBPAIICHUS XUMHYECKOH SHEPTUH PEareHTOB B
1) DieKkTpOMarHUTHYO
2) DJIeKTPHYECKYIO
3) MaruuTtHyio
4) CBeToBYyIO

3. B ranpBaHnYeCcKOM 3JIeMEHTE U3 HHUKeeBoro (¢°= -0,25B) u xene3noro (¢°= -0,44B)
AIIEKTPOJIOB, MOTPYKEHHBIX B | MOJISUTBHBIC PACTBOPBI MX COJICH, Ha aHO/E IMPOTEKAaeT MPOLece
1) Fe’-2e o Fe**
2) Fe*"+2e > Fe;
3) Ni’-2e & Ni**
4) Ni** +2e <> Ni°

4. Onpenenutb IJIC raapbBaHUYECKOTO 3JIEMEHTA, COACPIKAIIIETO JKEIE3HBIN U CepeOPSHBIi
sekTposl B 0, MOISIIBHBIX pacTBOpax ux coueit (9°(Fe*"\Fe) = —0,44B, ¢° (Ag"\Ag) = 0,80B)
1) -1,21
2) 1,21
3) 1,24
4) -1,24

5. Kak cxemaTnyecku 3amuChIBaIOT KAJIOMEIbHBIA SJIEKTPOT
1) CINAgCl, Ag
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2)
3)
4)

1)
2)
3)
4)

1)
2)
3)

4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

S0,% \ Hg,SO. , Hg
CcI\ H92C|2, Hg
Hg*"\Hg

6. UeM xapakTepu3yeTcs IEKTPOABIIKYIIIAs CUIIa
Pa3HOCTBIO 3JIEKTPOJAHBIX IOTEHLIHAJIOB
CYMMOMH 3JIEKTPOJIHBIX IOTEHIIUAJIOB
IIPOU3BEICHUEM DJIEKTPOIHBIX IOTCHIIUAIOB
OTHOLIEHHUEM IEKTPOIHBIX TOTEHLIUAJIOB

7. VI3 4yero coCTOUT KOHUEHTPALMOHHbBIN IaJIbBAHUUYECKHUM 3JIEMEHT:

U3 JBYX OJIMHAKOBBIX METAJIIIMYECKUX DIEKTPOJIOB, IOIPYKEHHBIX B PACTBOP COJIA ATOIO
Ke MeTajuia

U3 JBYX Pa3HBIX METAJUIMYECKUX DJIEKTPOIOB, IOTPYKEHHBIX B PACTBOPBI COJIEH ITHUX XKE
METAJUIOB C Pa3HBIMU KOHLEHTPALUsIMHU

U3 JBYX Pa3HbIX METAJUIMYECKUX JJIEKTPOIOB, IOTPYKEHHBIX B paCTBOP COJIEH ITUX METall-
JIOB C OJJMHAKOBBIMH KOHIICHTPALMSIMHU

M3 IBYX OJMHAKOBBIX META/NINYECKHX JJICKTPOI0B, MOIPY’KEHHBIX B PACTBOPHI Ol
ITOI0 e MeTaJlJIa ¢ Pa3HbIMH KOHIEHTPALMAMU.

8. M3 kaKkuX 3JIEKTPOIOB COCTOUT ralbBaHWMYCCKH 1eMeHT Jlannas- Axkoou
MEJHOTO U KaJMHEBOI0

KaJIMUEBOT'0 U IUHKOBOTO

MEIHOI0 M IHHKOBOI'0

LUHKOBOTO U 5KEJIE3HOTO

9. M3 ymcra 3anmMcaHHbIX CXEMATHIECKH JICKTPOIOB, yKakuTe Aektpon 11 pona
zZn**'zn,

Br '\ AgBr, Ag

H"\ H,, Pt,

sn**, Sn? "\ Pt

10. B paGoraromem raabBaHHYECKOM 3JIEMEHTE KaTOI0M SIBIIAETCS JIEKTPOJI, HA KOTOPOM
BBIJIEJISIETCS ra3

MPOTEKaeT NPoLece BOCCTAHOBJICHHSA

6oJiee OTpULIATENbHBINA OTEHIIHA

IIPOTEKAET MPOLIECC OKUCIECHUS

Kpurepun n MmeTonyka olleHUBaHUSA:

OnuH TecTOBBIM BOIPOC.

- 1 Ganu BeICTaBNISETCS CTYEHTY, €CJIM OTBET MPABUIIbHBII;

- 0 6aUI0B BBICTABIISICTCS CTYJCHTY, €CITU OTBET HEMPABUIBHBIMN.

WToroBblii KOHTPOJIb MIPOBOJIUTCA B BUJE 3a4€TOB U K3aMEHOB B 6, 7 cemectpax. s 3auera
HEO0OXOIMMO BBHITIOJIHUTH JTabopaTopHbIe pabOThI, CATh OTYET MO paboTaM, CIaTh KOJUIOKBHYMBI U
MPOUTH TECTUPOBAHME. DK3aMEHAIIMOHHAS OLIEHKA CTABUTCS HA OCHOBAHMHM MUCBMEHHOI'O U YCTHO-
IO OTBETOB IO 9K3aMEHAI[IOHHOMY OUJIETY.

IK3aMeHaAIMOHHbIE OMJIEThI
DK3aMeH SIBJISIETCS] OLIEHOYHBIM CPEJICTBOM ISl BCEX 3TAIOB OCBOCHUSI KOMITETEHIIUM.
TunoBble MaTepuaIbl K IK3aMeHY
Ilecroi cemecTp
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1. OcHoBHbBIC MOHATHS XUMHUYECKOW TEPMOJMHAMHKH: cucTeMa, (haza, KOMIOHEeHT. Tepmoau-
HaMHUYECKHE IEPEMEHHbIE. DKCTEHCUBHBIE U MHTEHCUBHBIE NepeMeHHble. [locTymar paBHOBecus.
HyneBoi 3akOH TEpMOIMHAMUKH.

2. YpaBHEHHMs COCTOSHUS CUCTEMBI. Y paBHEHHE COCTOSIHUSA UCaIbHOTO ra3a. Y paBHeHue Ban-
nep-Baanbca 1t peanbHoro rasa. BupuanbHsle ypaBHEHUS.

3. Ilepssiii 3akoH TepMoauHaMuku. Ero ¢popmynupoBka u cienctBusi. OyHKIUU COCTOSHUS U
¢ynkuuu mytu. Temnora, paboTa ¥ U3MEHEHHE BHYTPEHHEH SHEPTUH JJIsl Pa3IMYHbIX MPOIECCOB B
UJealbHOM rasze. OHTalblus. BbluucieHne M3MEHEHWl BHYTPEHHEW SHEPruM U SHTAIBINU U3
OTBITHBIX JIaHHBIX.

4. 3akoH 'ecca. TermmoTsl peakuii Qv u Qp. CTaHgapTHBIC SHTATBIIMA XUMHUYECKUX PEaKIUH.
DOHTaNBNUN 00pa30BaHUS XUMHUYECKUX COCTUHECHUH.

5. Temnoemkoctu. VX onpeneneHue B KJIaCCUYECKON U CTaTUCTUYECKON TepMoanHamuke. Mc-
10JIb30BAHNE TEIIOEMKOCTEN JJIsl PACUETOB U3MEHEHMSI SHEPTUH, SHTAIBIINY U SHTPOIHH.

6. 3aBHCHMOCTH SHTAJBIINNA XUMHUYECKUX PEAKIIUi OT TeMneparypsl. YpaBHeHue Kupxroda.

7. Bropo#l 3aKOH TEPMOAMHAMMKHU. DHTPOIHUS, KaK (QYHKIHUS COCTOSHUA. VI3MEeHEeHHe AHTpo-
MUY MPU HEOOPATUMBIX MPOIECccax.

8. Maremarnyeckuii anmapar TepMoanHaMuKku. OyHaaMeHTanbHOe ypaBHeHue [ nboca. BayT-
PEHHSIS SHEPTUsl, KaKk OJAHOpoAHas QYHKIUS 00beMa, SHTPOIIMHU U Yucia Moliel. YpaBHenue [ 'u66-
ca-Jrorema. Tepmonunamudeckue noreHnuanbl. CooTHOIIEHUsT MakcBeia U UX HCIOIb30BaHUE
IIPU pacueTax SHEPruu, SHTAIBIHNU U SHTponHuU. YpaBHeHue [ ub6ca-I"enbmromnpia.

9. TepmoamHaMU4ecKHe TMOTEHIHAIBI (XapaKTepucTHUecKhue (DYHKIMHM) M UX CBOicTBa. Pa3-
Jau4YHbIe (JOPMBI 3alKCH YCIIOBUN TEPMOJUHAMHYECKOro paBHOBecus. Kputepuii caMonpou3Bob-
HOT'O MPOTEKaHMsI IpolLiecca.

10. Xumuueckuii norenman. Ero pasnuunsie onpenenenus. CriocoObl BEIYUCIEHUS U3MEHEHUN
XUMHUYECKOI'0 MOTEHIMAJa B TEPMOJMHAMHMKE M CTATUCTUYECKON TepMOAMHAMUKe. XUMHYECKUN
MOTEHIMAI U CTaHJIAPTHBIM XMMHUYECKHI MOTEHLMAN UACAIBHOrO ra3a. XMMHYECKUN MOTEHIHAI
peaJIbHBIX ra30B M €ro pacueThl 0 MeToay JieTyuecTH (pyruruBaoctH) Jlstouca.

11. XuMundecknue paBHOBECHS B 3aKPBIThIX CUCTEMaX. Y CIIOBHE XUMHYECKOro paBHoBecus. M3o0-
TepMa XuMuueckoi peakiuu. CrangaptHas sHeprus [ modca XMMUUECKON peakiH.

12. XuMnyeckue paBHOBecHs B ra3oBoi ¢aze. Paznuunble (opMbI 3alIMCH KOHCTAHT PaBHOBE-
CHS M CBSI3b MEXK/1y HUMH. 3aKOH JEHCTBYIOLIUX MAacC U €r0 TEPMOJIUHAMUYECKHI BHIBOJ.

13. YcrnoBus ¢azoBoro paBHoBecus. [Ipasuiio ¢a3 ['ub6ca.

14. ®a3oBrie paBHOBECHS B OJIHOKOMIIOHEHTHBIX cucTeMax. YpaBHeHue Kuaneitpona
Knaysnyca. Ero mpuMeHeHue K mporeccaM IUIaBiIeHUs, CyOJUMalliid U MCIIApEeHUsl B OJJHOKOMIIO-
HEHTHBIX cuctemax (Ha mpumepe HO). daszoBblie nepexossl neporo posaa. da3osblie nepexosl
BTOPOTO POAA.

15. OcHOBHBIE MOHATHS TEPMOJIUHAMUKH pacTBOPOB. DYHKIIUU CMEIICHUs, U30bITOUHbIE (PYHK-
K cMemeHus. MonbHast sHeprust ['u66ca cmemenus. VaeansHble pacTBopbl. 3akoH Payns u 3a-
KOH ['eHpu. CTaHZApTHBIA XUMHUUYECKUNA TOTEHIMAJI KOMIIOHEHTA B KMIKOM U TBEPIOM pacTBOpPAX.
CraHgapTHBIE COCTOSIHUS "YUCTOE BElIecTBO" U ""OeCKOHEUHO-pa30aBIeHHBIN pacTBoOp".

16. HenneanwsHble pacTBopbl. MeTo akTuBHOCTEH JIbtonca. Berancinenne ko3 duimeHToB ak-
TUBHOCTH U3 DKCIEPUMEHTAIbHBIX JaHHBIX MO JABJIECHUIO ITapa KOMIIOHEHTOB pacTBopa. Tepmonu-
HaMHU4ecKasl KiaccuuKalus pacTBOPOB.

17. dazoBble paBHOBECHS B JABYXKOMIIOHEHTHBIX CHCTEMax: 3aBUCHMOCTb PAacTBOPHUMOCTH Be-
IECTBAa OT TEMIIEpaTyphl, KPUOCKOIMHUS, I0YyIHOCKOMHSA. DKCTpaKIMOHHOE paBHOBecue. Ocmoc,
ypaBHeHnue Baunt-T'odda.

18. YpaBuenus ['mb0ca-/Irorema-Mapryneca. OO0o6OmenHoe ypaBHeHue [ubO0ca Jlrorema.
MosnbHble (MHTETpaIbHbIE) U MapIHAIbHBIE MOJIbHBIEC BEIMUUHBI.

19. TIpaBuio ¢a3 ['md6ca 1 ero mpuMeHeHHe K Pa3IMIHbIM JUarpaMMaM COCTOSTHHUS OMHAPHBIX
cucTeM (IpocTasi SBTEKTHKA, [MarpaMMa ¢ KOHIPYEHTHO M MHKOHTPYEHTHO IIaBSIIUMCS COeTUHE-
HUEM).

20. PaBHOBecHe )KUJKOCTD - Map B JBYXKOMIIOHEHTHBIX cUcTeMax. Pa3nuuHble BUIBI AUarpamMm
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cocrosiHus B koopauHarax: P(Xi, Yi)-TK(Xi, Yi)-Xi(Yi). AzeorponHbie cmecu. 3akonbl ['n066ca Konosa-
JI0Ba.

21. Xumuyeckre paBHOBECHs B pacTBopax. KOHCTaHTBI paBHOBECHS NMPHU Pa3IMYHOM BBIOOpE
CTaHJAPTHBIX COCTOSHUM JAJIs1 yYaCTHUKOB PEAaKLMU. XUMHUYECKOE paBHOBECHE B Pa30aBICHHOM
pactBope. Brusinue nneptHOro pactBoputens. ['ereporeHHple XUMHUYECKHE paBHOBECHUS C 00pa3o-
BaHUEM M 06e3 00pa30BaHUs TBEPIBIX PACTBOPOB. 3aBUCUMOCTb KOHCTaHT PAaBHOBECHUS OT TeMIlepa-
Typsl. M306apa Baut-I'odda u ee nunrerpuponanue.

22. Tperuii 3akoH TepMmoanHamuku. @opmynuposka HepHcra u popmynuposka Ilnanka.

23. PacueTbl KOHCTaHT PAaBHOBECHS C MCIIOJIb30BAaHHEM TAOJIUI] CTAaHIAPTHBIX 3HAYCHUN TEPMO-
JTUHAMHYECKUX (DYHKIMI U mpuBeAcHHOM dHeprun [ nooca.

Cenbmoii cemecTp

1. Kunernueckas kpuBas. Ee BUa JUIsl HCXOJHBIX, IPOMEXYTOUHBIX BELIECTB U MPOJYKTOB pe-
aKkLMU. BpluncieHne cKopocTH peakliuy 10 KHHETUYECKUM KPUBBIM.

2. Kunernueckas kpuas. CKOpOCTb XMMHMUYECKON peaklMu B roMo(a3HON cucTeMe U CKOpO-
CTH 1O KomrnoHeHTaM. CpelHsisi U MCTUHHAs CKOPOCTH. BbrumcieHue cKOpocTH M3 AKCHEpUMEH-
TaJbHBIX JAHHBIX.

3. MonekynapHOCTh M TOPSIOK XUMHYECKOW peakiuu. MeTo bl ONpeesieH s MOPsIKa peak-
L1U.

4. HeoOpaTumble peakiuu mepBoro nopsaka. OmnpeneneHne KOHCTAaHT CKOPOCTH M3 OTBITHBIX
JAaHHBIX.

5. HeoOpartumblie peakiuu BTOporo nopsiaka. OnpeneneHrne KOHCTAHT CKOPOCTH U3 ONBITHBIX
JAHHBIX..

6. 3akoH neiicTBHA Macc U ycinoBus ero npuMeHeHus. Koncranrta ckopoctu peakuuu. [Topsmox
peakuuu (CyMMapHbIH, 110 HCXOAHBIM peareHTam).

7. JnddepeHnnanbHbIid 1 HHTETPATbHBIA METO/BI OTIPEICICHHUS IOPS/IKA PEAKIIHH.

8. 3aBUCUMOCTb KOHCTAHTBI CKOPOCTH OT TE€MIIepaTypbl. Y paBHEHHE AppeHHyca, BBIYUCICHHUE
SHEPrUM AKTUBAIMH U MPEIIKCIIOHEHIINATIbHOTO MHOXKUTENS U3 SKCIIEPUMEHTAIbHBIX JaHHbBIX.

9. TlocnenoBarenbHble peakuuu nepBoro nopsaka. Cucrema nuddepeHnnanbHbIX ypaBHEHUH
JUIsL KOMITOHEHTOB PEAKIMOHHOM cMecu. OnpesiesieHne KOHCTAaHT CKOPOCTEH U3 ONBITHBIX JaHHbIX.

a. OOparumsele peakuuu. KuHeTnueckoe yciaoBHe paBHOBECHs, KOHCTaHTa paBHOBeCUs. YpaB-
HEHHUE JUIsl CKOPOCTH OOpaTMMOM peaklMM MEepBOro Mopsjaka. BeluncieHne KOHCTAHT CKOpOCTen
npsAMOi 1 00paTHOM peakiuil U3 IKCIEPUMEHTATbHBIX JAHHBIX

b. Tapamiensubie peakuuu. OnpenencHue OTHOCUTEIBHBIX U a0COJTFOTHBIX KOHCTAHT CKOPO-
CTE JJEMEHTapHBIX CTAaAMM W3 KMHETUYECKUX KPUBBIX DPACXOJOBAHMS HCXOJHBIX COEAMHEHHH,
HAKOIUICHHUS MTPOJYKTOB PEAKIMI WJIM COOTBETCTBYIOIIMX HAYaIbHBIX CKOPOCTEH.

10. Onpenenenue katanuza. OOmue NpuHIMIEI Katanu3a. Posis katanusa B xumuu. [Ipumepst
MEXAaHU3MOB KaTAJIMTUYECKUX PEAKIIHA.

a. Karamutnueckne peakunu. KucinotHo-ocHoBHOM katanu3. KuHeTndeckuil aHanmm3 MeXaHH3-
MOB CIIelU(PHUECKOTro KUCIOTHOTO KaTain3a (Ha MpuMepe HOAUPOBAaHMS alleTOHA).

b. ABrokaramus.

c. Karanutnueckue peakiuu. @epMeHTATUBHBIN KaTaln3. Y paBHEHHE U KOHCTaHTa Muxasniu-
ca.

11. TepmonrHaMUYEeCKUH acleKT TEOPUN aOCOTIOTHBIX CKOPOCTEN PEaKIIUH.

12. PanukanbHo-1IeTIHBIE peakiuu. HepasBeTBieHHbIE MLeNHBbIe Ipouecchl. Ilpumepsl oaHO-,
JBYX- U TPEXLIEHTPOBBIX LEMHBIX peakiuii. OCHOBHbBIE 3JIEMEHTAPHBIE CTAJMH LIETTHBIX IPOIECCOB.

13. PanukanbHO-1IENTHBIE PEAKIUU. DHEPrusi aKTHBALMK LEMHOro mpouecca. OOphIB Lenei u
JUMUTHpPYIOIAs CTaaus npoiecca. J{iarHa nemnu.

14. Kunetnueckuil aHajIu3 paJlKajIbHO-IETHBIX peakiuil (IpUMEHEHUE YCIOBHs JUIMHHBIX I1e-
neil U MeToJla KBa3UCTallMOHAPHBIX KOHIIEHTPAIUil IPU BBIBOJE YPaBHEHUS 11 CKOPOCTHU LIETTHOTO
npoiiecca).

15. Kimaccuueckast Teopusi 3JIEKTPOIUTHYECKON aucconuanuu. OcHOBHBIE TooxeHus. Hemo-
CTaTKH.
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16. CoBpeMeHHAsT KOHIICTIIUSL DJIEKTPOIUTUYECCKON AUCCOIMAui. MexaHu3Mbl 00pa3oBaHUs
pPacTBOPOB 3JIEKTPOIUTOB.

17. TepmoiuHaMHYECKUE CBOMCTBA PACTBOPOB AJIEKTPOJIUTOB.

18. Teopust mexxuonHoro B3ammonencTBus Jlebas-Itokkens. Pacyer ko3ddunineHTa akTUBHO-
ctu. O0nacte npumenenus: Y papuenuit Jle6as-I tokkens: mepBoro, BTOPOro M TPETHETro MpHOIMKe-
HUS

19. HepaBHOBECHBIC SIBIICHUS B PACTBOPAX JIEKTPOJIUTOB.

20. DnexTponpoBOJHOCTh (ylenbHasl, MOJIbHAs) 3JEKTPOIUTOB: MOHATHS, BIUSHUE Pa3IMYHBIX
(bakTopoB.

21. Ypasuenus Konbpayma u Kpayca-bpes, nx npuMeHneHnue K CHIbHBIM U CJIa0bIM 3JIEKTPOJIU-
TaMm.

22. Oddexte Buna u Jlebas-Danpkenranena. YpasHenue Onzarepa. O0JacTh €ro nmpuMeHe-
HUSL.

23. l'anpBannueckuii snmeMenT. [IpaBuna MexayHapo1HON KOHBEHIIMU O TajbBaHUYECKOM dJie-
mente u D/[C.

24. TepMoAMHAMHKA SJIEKTPOXUMUYECKUX PEAKIMI B TrajibBaHUYECKOM 3JeMeHTe. BiusHue
temneparypbl Ha DJIC anekTpoxumudeckoit cuctemsl. Pacuer AG, AH u AS s anekTpoxuMmde-
CKHX CHCTEM.

25. [IpyurHBI BOSHUKHOBEHHS CKauKa MOTCHIIMAJIA Ha KOHIAX JICKTPOXUMHUYECKOU METIH.

26. lnddysuonnslit noreHuan. [IpuuynHbel BO3HUKHOBEHUS. METO bl SJIIMMUHAPOBAHHUS.

27. DnexrpoaHble moTeHnuansl. Bonoponnas mkana. Crannapraas 3/1C uenw.

28. Knaccudukanus snektponos. [Ipumepsl. YpaBuenus HepHera amis 3THX 3JIEKTPOJIOB.

29. DIeKTpOXUMHUYECKHE CHCTeMBI. X KilaccupuKanus B 3aBUCUMOCTH OT IIPUPOJIbI BO3HUKHO-
Berus D/JIC.

30. Usmepenue DJIC kak MeTox GU3HKO-XMMHUECKOTO HcciaenoBanus. OnpenencHue KOHCTaHT
JUCCOLMAMU CHa0bIX 3JEKTPONUTOB, pH pacTBOpOB, MpOM3BEACHHS] PACTBOPUMOCTH METOJOM
S1C.

31. OcHOBHBIE IPU3HAKU PABHOBECHBIX U HEPABHOBECHBIX IJEKTPOXHUMHUECKUX CHCTEM.

32. Xumu4eckoe IeHCTBHE IIEKTPHUECKOT0 TOKa. BBIX0T BemecTBa mo ToKy.

33. [I10THOCTH TOKA KaK Mepa CKOPOCTH AIIEKTPOXUMHUYECKUX MPOIIECCOB.

34. JIMMUTHPYIOIINE CTAIUU B JEKTPOXUMHUYCCKHUX peaknusx. [lomsipusanus 2JIeKTpoaa U TOK
oOMeHa.

35. luddy3noHHass KUHETHKA SJIEKTPOTHBIX MPOIECCOB: TP OCHOBHBIX YPaBHEHUS, BBIBOJI
ypaBHEHUS MOJIIPU3AMOHHON KPUBOU.

CrpyKTypa 5K3aMeHAI[MOHHOTO Ouera.

DK3aMEeHAIIMOHHBIN OUJIET BKIIOUAET B C€0ST TPU TEOPETUUECKUX BOIIPOCA.
[TprmepHBIE BONIPOCHI [UIsl K3aMeHa:

1. Teopernueckuii Bonpoc.

2. TeopeTnueckuii BOIpoc.

3. Teopernueckuii BOmpoc

O6paserr sK3aMeHAIMOHHOTO OMteTa
MHMUHOEBPHAYKHU POCCHUUA

denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa30BaTEIHHOE
yUpEKIEeHUE BBICIIETO 00pa30BaHUS
BAIIKUPCKUI FOCY)IAPCTBEHHLIfI YHUBEPCUTET
XuMHuecKuil GpaxKyiabTeT
04.03.01. Xumus
JucnumnmHa Ou3ndecKas XUMHUS
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3K3AMEHAIIMOHHBINA BUJIET Ne 2

1. 3akon I'ecca. Ternots! peakiuii Qy 1 Qp. CTaHmapTHBIC SHTATBIINNA XUMUYCCKUX PEAKIIUi. DH-
TaJIbITNHA 00Pa30BaHUs XUMHUECKUX COCAMHCHUN.

2. HenneansHbie pacTBopbl. MeTos akTuBHOCTEH JIbtonca. Berunciaenue ko GpUIMeHTOB akTHBHO-
CTH U3 SKCIEPUMEHTAIIbHBIX TAHHBIX 110 JABJICHUIO M1apa KOMIIOHEHTOB pacTBopa. TepMoanHamMu-
yeckasi Kjaccu(puKalus pacTBOPOB.

3. Pac4eThl KOHCTAHT PaBHOBECHSI C HCIIOIH30BAaHUEM TA0JIUIl CTAaHIAPTHBIX 3HAYCHUH TEPMOIUHA-
MUYECKHX (DYHKIMI ¥ pUBEICHHON dHeprun [ mooca.

Kpurepuun n meronuka orieHuBaHus (B 0amiax):

- 25-30 GayI0B BBICTABIISIETCS CTYICHTY, €CIIM CTY/JICHT Jall MOJIHbIE, Pa3BepHYThIE OTBETHI
Ha BCE TEOPETUYECKUE BOMPOCHI OUJIETa, MPOJEMOHCTPUPOBAI 3HAHNE (DYHKIIMOHATBHBIX BO3MOXK-
HOCTEH, TEPMUHOJIOTHH, OCHOBHBIX 3JIEMEHTOB, YMEHUE IIPUMEHATh TCOPETHUECKUE 3HAHUS TIPU
BBIMIOJTHEHUH MPaKTU4YEeCKUX 3a1aHuil. CTyAeHT 0e3 3aTpyJHEHHI OTBETHII Ha BCE IOTIOJTHUTENbHBIC
BONpOCHI. [IpakTrueckas 4acTh pabOTHI BEITIOIHEHA ITOJTHOCTHIO 0€3 HETOYHOCTEH U OIINOOK;

- 17-24 6anioB BBICTABISIETCS CTYEHTY, €CJIA CTYJEHT PACKPbLII B OCHOBHOM TE€OpETHYE-
CKHE BOIIPOCHI, OHAKO JIOIYIIEHBI HETOYHOCTHU B OINPEIeICHIH OCHOBHBIX MOHATHH. [Ipu oTBeTe
Ha JIONOJHUTEIIbHBIE BOIIPOCHI JOMYIIEHBI HEOOIbIINE HETOYHOCTH. [Ipyu BBINOIIHEHNN TPaKTHYE-
CKOH YacTu pabOThI TOMYIICHBI HECYIIICCTBCHHBIE ONTHOKHY;

- 10-16 6anaoB BBICTABISIETCS CTYIEHTY, €CJIH IIPH OTBETE Ha TEOPETUYECKUE BOIIPOCHI CTY-
JICHTOM JIOITYIIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAaHUM OCHOBHBIX MOHATHH. Jlornka
Y TIOJTHOTA OTBETA CTPAJAIOT 3aMETHBIMU U3bIHAMU. 3aMETHBI TPOOEIbI B 3HAHUM OCHOBHBIX METO-
noB. TeopeTrueckue BOMPOCH B IIETIOM H3JI0KEHBI JOCTATOYHO, HO C MPOITYCKaMH MaTepHala.
HmeroTcst mpUHIIMITMATbHBIE OUTHOKH B JIOTUKE MOCTPOCHUSI OTBETa Ha Bonpoc. CTYAEHT He Pelut
3a[a9y WIH MIPH PEIICHUH JOMYIICHBI TPyObIe OMTHOKH;

- 1-10 6am10B BBICTABISAETCS CTYJEHTY, €CJIM OTBET Ha TEOPETUUYECKHUE BONIPOCH! CBUIETEINb-
CTBYET O HETTOHMMaHUH U KpaifHe HETIOJIHOM 3HaHUHM OCHOBHBIX MOHITHH 1 MeTOZ10B. OOHapyXH-
BAETCsl OTCYTCTBHE HABBIKOB MPUMEHEHUS TEOPETUUECKUX 3HAHUI MPHU BBIMOJIHEHUU MPAKTHUECKUX
3aganuii. CTYZICHT HE CMOT OTBETHTbH HU Ha OJMH JOMOJHUTEIBHBIN BOIIPOC.

[TepeBox onienku u3 100-6ayTbHOM B YETHIPEXOATUTHHYIO TIPOU3BOAUTCS CIEAYIOIIMM 00pa-
30M:

- otim4HO — oT 80 10 110 GamtoB (Bkirovast 10 moOUIPUTENBHBIX OAIIIOB);

- xopoto — ot 60 g0 79 6amios;

- YIOBJIETBOPUTETHHO — OT 45 10 59 Gamios;

- HEYy/IOBJIETBOPUTENBLHO — MeHee 45 0aoB.

Tembl KypcoBbIX padoT
1. DIIEeKTpOIN3 PaCTBOPOB U PACIUIABOB.
2. DNEeKTPOABMKYILAS CHJIA TajlbBaHUUECKOTro 3neMeHTa (M310KUTh TeopeTUIeCKHii MaTepual
1o TeMe KypcoBoi paboTsl. COCTaBUTh U3 JBYX JIEKTPOAOB ralbBaHUUECKUN JI€MEHT 0e3 MepeHo-
ca, 3alMcarh JIEKTPOJHBIE U UTOTOBYIO peakluu. 3anucarb ypasHeHue Hepuera nns 91C takoro
raJTbBaHUYECKOTO JIEMEHTA).

3. DKcIepUMEeHTaIbHbIE METO/IbI OTIpE/IeIeHUs] KOHCTAHT MOHU3AIMH CIIa0bIX KHCIOT U OCHO-
BAaHHM.

4. Mertoas! onpeeseHus MOPSIAKOB PEAKIIHA.

S. OcoOeHHocTr (EpPMEHTOB Kak KaTalu3aTopoB. MeXaHu3M U KUHETHKa (epMEHTAaTUBHO-
KaTaJIMTUYECKUX PEaKIIU.

6. MexaHu3M OKHCICHHsI OPraHMYECKUX COSIMHEHUH B )KUIKOU (pa3e Kak MpUMep BBIPOXKIEH-

HO-Pa3BeTBICHHOH peakiyu. CKOpOCTh Peakluu B KHHETUYECKOM U AU(PPY3MOHHOM pEeKUME.
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7. TopmorkeHue peakiiy OKUCIEHHs Jo0aBKaMi UHTHOUTOPOB. THUIIBI HHTUOUTOPOB.
8. KucnoTHO-0CHOBHOI KaTanus.

9. VYpaBHenne AppeHuyca. BrpluncieHue SHEPruM aKTHBALMU M IPEIIKCIOHEHIMATBHOTO
MHOXKUTEIIS U3 IKCIIEPUMEHTAIBHBIX JaHHBIX.

10.  DOnekrpoxumuyeckue nenu. [puHImIb Kiaccudukanuu.

11.  IlepBuuHBIC XUMHYECKHUE UCTOYHUKH TOKA.

12. BropuuHBIE XUMHUYECKHE HCTOUHUKH TOKA.

13.  T'ereporeHHBIN KaTaJIN3.

14. ABTOKaTAIN3.

Kputepun u MeToauka OLeHUBaHUSA:
- O1eHKa «OTJINYHO» BBICTABIISIETCS. €CIM IIOKa3aHa aKTyalbHOCTh HMCCIEI0BaHMs; 0OOCHOBAaHbI U
4eTKO c(hOpMyITUpPOBAHbI: 1I€Jb, 337a4l, OOBEKT U MPEAMET KypCOBOH pabOThI; JOCTATOYHO IOJIHO
packpeiTa TEOpeTHUYECKasi U IMPAaKTUYeCKas 3HaYUMOCTb pabOThl, BHIIOJHEHHOM aBTOPOM; CJIEIaHBbl
YeTKUE U yOeUTEIbHbIE BHIBOBI IO PE3Y/IbTaTaM HUCCIIEI0OBAHUS; CIUCOK MCIOIb30BaHHBIX UCTOY-
HUKOB B JIOCTaTOYHOM CTENEHU OTpa)kaeT MH(OPMAIMIO, HUMEIOIIYIOCS B KYpCOBOH paboTe; B TEK-
CTE€ UMEIOTCSI CCbUIKM Ha JINTEPATYPHbIE UCTOYHUKH; UMEETCSI HEOOXOAUMBbII WILTIOCTPATUBHBIN Ma-
Tepual.
- OneHKa «XOpOII0y» BBICTABIISECTCS €CIH MOKa3aHa aKTyaJlbHOCTb MCCIIEAOBAHMS, 0OOCHOBAHBI U
4eTKO c(hOpMyIUpPOBaHbI: 11€Jb, 337a4d, OOBEKT U MpeAMET KypcoBOW paboThl; JOCTATOYHO IMOJIHO
pacKpbiTa TEOPETUYECKAsl U MPAKTUYECKasi 3HAUUMOCTh pa0OThI, BBIIIOJIHEHHONW aBTOPOM; CJIEIaHbl
YeTKHEe U yOeuTenbHbIe BBIBO/IbI IO PE3yIbTaTaM MCCIEI0BAHUS; CIIMCOK UCIIOJIb30BaHHbBIX UCTOY-
HUKOB HE IOJHOCTBIO OTpa)kKaeT MH(OpPMalMI0, UMEIOIYIOCS B KypCOBOM paloTe; coaep:kaHue U
pe3ysbTaThl UCCIEA0BAHMS JOJIOKEHBI HEJOCTATOYHO YETKO.
- OueHka «yJI0BIIETBOPUTEIHHO» BBICTABISIETCS. €CJIM K KYpCOBOW paboTe MMEIOTCS 3aMEYaHHs I10
COJIepKaHHUIO, 110 TIIyOMHE POBEIEHHOI0 HCCiel0BaHus, paboTa HalMcaHa HeyOeUTENbHO.
- OLleHKa «HEYOBJIETBOPUTEIHHOY» BBICTABIISIETCS €CIIM KypcoBasi paboTa UMEEeT MHOTO 3aMe4aHui
OT peLieH3€eHTa, paboTa HallMCaHa HeloCle0BaTeIbHO, HEIOTHYHO.

4.3. PeWTHHI-IJIAH AUCHMILINHEI
(mpu HeOOXOAUMOCTH)
PeliTuHTr-TI1aH TUCIIUIUIMHBI IPEICTABIICH B MPUIIOKESHHUH 2.

5. Y4eOHo-MeTOAMYECKOEe H HH(POPMALMOHHOE O0ecneyeHue TUCHUILINHBI
5.1. IlepeyeHb OCHOBHOI1 U 10TIOJIHUTEIbHOI y4eOHOM JIUTepaTypbl, HeOOX0AMMON 1J151 0CBO-
CeHMS THCHUILITHHBI

OcHoBHasi iuTEepaTypa

1. bopucoB .M. OcHOBBI XMUMHUYECKOH TepMOANHAMUKH: yuel. mocodue / 1. M. bopucos; BI'TIY
uM. M. Axmymier.— Ya: BI'TIY, 2009.— 180 c.
2. Crpombepr A. I'., Cemuenko JI.I1. ®dusndeckas xumusi: Y4eOHUK TSI XUMHUECKUX CTICIIHATIBHO-
crelt By30B . M.: Beicmias mkoia, 2009. 527 c.

3. ®dusnueckast Xxumus [ DneKTpoHHBIN pecypc]: yued. mocobue. U.1/bamkupckuii rocy-
JapCTBEHHBIN yHUBepcuteT; aBT.-cocT. FO.C. 3umun; 1.B. Cadaposa; B.P. Xaitpynnuna; P.H.
Hacpernunosa; C.JI. Xypcan .— Ya : PULl baml'V, 2017 .— DnexTpoH. Bepcus ned. myOiauka-
1un.— J{ocTym BO3MOKeH yepe3 DneKTpoHHy oubanotexy bamly
URL:https://elib.bashedu.ru/dl/corp/Zimin i dr_Fizicheskaja himija_1_up_2017.pdf
JlonmosiHuTEIbHAS JIUTEPATYPaA
4. Epemun B.B. u 1p. OcHoBBI (puzndeckoit xumun. Teopus u 3anaun. M.: Dx3amen. 2005. 478 c.
5. ®uznueckas xumus (Ilox penakuueit Kpacuosa K.C.). B 2 ku. Ku.1. Ctpoenue BeuiectBa. Tep-
MoauHamuka. M3na-e 3-e. M.: Bercm. mk., 2001. 687 c.

6. Kynpsmos 1.B., Kapetaukos [".C. COopHHK TprMEpPOB U 3a/1a4 10 ¢puzndeckon xumuu. Uz, 6-
e. M.: Berci. mik. 1991. 527 c.
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7. Kpartkuii cnpaBounuk pusuko-xumudeckux senuuut (Ilox pen. PaBnens A.A. u [lonomapesoii
A.M). Uzn. 10-e, mepepad. - CI16.: Ban ®@emopos. 2003. 240 c.

8. E.T./lenncoB. Xumuueckas kuHeTrka. M.: Xumus: 2000. 566 c.

9. Omanyasns H.M., Knoppe JI.I'. Kypc xumuueckoii kunetuku. 3. 4-e. M.: Beicias mkona,
1984.391 c

10. ®usnueckas xumus (ITox penakumeit Kpacnora K.C.). B 2 ku. Ku2. Dnexkrpoxumusi. Xumude-
CKasi KHHeTHKa U kaTtaiau3. M.: Beicmi. mik., 2001. 319 c.

11. Bonpock! aj1st TOATOTOBKU K KOJJIOKBHYMaM 110 (PM3MYECKON XUMHH [ DIIEKTPOHHBIN pecypc]:
METOJIMYECCKUE YKa3aHUsI ISl CTYICHTOB XUMUYECKOT0 (akynbTeTa / bamkupckuii rocyiapcTBeH-
HbI1il yauBepcuteT; cocT. FO.C. 3umun; U.B. Cadaposa. — Ya: PULL baml'V, 2017. — DnekTpoH.
BepcwHsl red. myonukanuu. — J[ocTym BO3MOKeH yepe3 DIeKTpoHHyro oubnuoreky bamly. —
URL:https://elib.bashedu.ru/dl/local/Zimin_Vopros_dlya_podgotovki_k_kollokviumam_po_fiziche
skoy himii_Ufa RIC_BashGU_2017.pdf

5.2. Ilepeuens pecypcoB HH(POPMALHOHHO-TEIeKOMMYHUKANMOHHOM ceTH «UHTepHET» H
NPOrpaMMHOro odecrne4eHusi, He0OXOAUMBIX /15l OCBOCHMS AU CHMIIIUHBI

1. DnexTponHas 6ubnmoreunas cucrema «b baml¥Yy - https://elib.bashedu.ru/
2. DneKkTpoHHas OubIMoTedHas cucTeMa «Y HUBEpCUTETCKasi OMOIMOoTeKa OHIalH -
https://biblioclub.ru/
3. DaekTpoHHas OMOIMOTeYHas cucTeMa u3aareiabcTBa «Jlanby - https://e.lanbook.com/
4. DnektpoHHbli Kataior bubdiauoreku baml'V - http://www.bashlib.ru/catalogi/
5. YauBepcanbHas basbl nanueix EastView (IocTyn K 3JIeKTPOHHBIM HayYHBIM KypHAaM) -
https://dlib.eastview.com/browse
6. Hayunas snextpoHHas 6ubnuoreka - elibrary.ru (IOCTYI K 3IEKTPOHHBIM HAyYHBIM KypHallaM) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp
7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JTorosop Ne 104 ot 17.06.2013
r. JIunensuun 6eccpounbie
8. Microsoft Office Standard 2013 Russian. Jlorosop Ne 114 ot 12.11.2014 r. JIuuensuu 6eccpou-
HBIC
9. Kaspersky Endpoint Security mis 6usneca - Cranaaptasiil. JloroBop Ne31806820398 ot
17.09.2018 r. Cpok nerictBust nmutien3uu a0 25.09.2019
10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License — eciu B MTO ectb 004, 005
ayIUTOPUs, TJ€ MTPOBOIUTCS TECTHPOBAHUE
11. Cucrema nentpanuszoBaHHoro rectupoBanus bamly (Moodle). YauBepcanbHas oOriecTBeHHAs
munensus GNU.

32


https://elib.bashedu.ru/dl/local/Zimin_Vopros_dlya_podgotovki_k_kollokviumam_po_fizicheskoy_himii_Ufa_RIC_BashGU_2017.pdf
https://elib.bashedu.ru/dl/local/Zimin_Vopros_dlya_podgotovki_k_kollokviumam_po_fizicheskoy_himii_Ufa_RIC_BashGU_2017.pdf
https://biblioclub.ru/
https://e.lanbook.com/

6. MaTrepuajibHO-TeXHUYECKAs1 0a3a, HeOOX0AUMAs VISl OCYLIIECTBJIEHHsI 00Pa30BaTEIbLHOI0 NMPoIecca Mo AUCIHHILINHE

HaumeHoBaHMe cnienuasib-
HBIX IOMeLIEeHUI 1 moMe-
LIEHUH 1JI51 CAMOCTOSITEIb-
HOW padoThI

Ocnamennocn, CIICHAJbHBIX l'[OMellIeHl/Iﬁ H HOMeHIeHI/Iﬁ JJIsL CaMOCTOATEJIbLHOM paﬁOTLl

IlepedeHs JUIIEH3HOHHOTO MPOTPaMM-
HOT'0 o0ecrnevyeHus.
PexBU3HTHI MOATBEPKAAIIETO TOKY-
MEHTA

1. yueOHasg ayauropusi 1Js
NMpOBe/leHUs 3aHATHH JIeK-
HHOHHOTO THIA: ayAUTOPUS
Ne 405 (xumdax xopiyc),
aymuropuss Ne311 (xumdax
kopiryc), aymutopus Ne 310
(xuMmdak Kopmyc), ayIauTo-
pus Ne 305 (xumdak kop-
yc).

2. yyeOHbBIE ayTUTOPUU LISt
NpoBe/leHUs] 3aHATHI ce-
MHMHApPCKOro THma: jabopa-
topus Ne 101 (xumdak xop-
myc), mabopatopus Ne 120
(xumdak Kopmyc).

3. yueOHasi ayauropusi Ajs
NMpoBeJeHUs] TPYNIOBBIX H
WHANBHIY ATBHBIX KOH-
cyabTanuii: ayauropust Ne
405 (xumcpak KopIryc), aynu-
topust Ne311 (xumdax kop-
myc), aymutopus Ne 310
(xuMpak Kopryc), ayAauTo-
pus Ne 305 (xumpak kop-
ye),

4. y4yeOHasi ayauTopus AJs
TeKylero KOHTpOJIs H
NPOMEXXYTOYHOIl  aTTecTa-
nuu: ayauropus Ne 405
(xumdax Kopmyc), ayIauTo-
pust Ne311 (xumdax xopiyc),

Aynuropus Ne 405
VYuebHnast Mebelnb, yuyeOHO-HATISIIHBIE TOCOOHs, HOYTOYK, J10CKa, MyJIbTUMeaHa-npoekTop Mitsubishi
XD3200U, axpas ¢ anextpornpusogoM 300*400cm Spectra Classic

AynutopusiNe 311
VYuebHas Mebenb, yaeOHO-HATTIAHBIC TOCOOUs, T0CKa, HOYTOYK, npoektop Mitsubishi XD 600U, sxpan
¢ anexTpornpuBoaoM Projecta 183*240cm Matte white

Aynuropus Ne 310
VYuebnast Mebenb, yueOHO-HATISIIHBIE MOCOOHs, JOCKa, HOYTOYK, MylbTHMeaAna-npoekrop Mitsubishi
EW230ST, skpan nHacrennsiii Classic Norma 244%183

Aynuropus Ne 305
VYueOHast MeOelnb, yueOHO-HATISIIHBIE OCOOMs, JOCKa, HOYTOYK, MyJbTUMeAHa-npoekTop Mitsubishi
EW230ST, skpan nHacrennsiii Classic Norma 244%183

JlaGopaTopus Ne 101
VYueOHast Mebenb, yueOHO-HarIsAHbIE TIOCOOUs, JOCKa, aKBaAUCTWLIATOP J[3-4, KOHIYKTOMETpHI, MO-
nyap “TepmocrtaT”, MOOynb “YHHBepcanbHBIH KOHTpoimiep”, xomoamwibHuKk ATLANT MXM 2835-90,
moysipumMeTp kpyrosoit CM-3, TepmocTaThl -3 mT., cechl ananmutuaeckue Ohaus PA-64 C (65 1/0,0001
r), koamykToMeTp AHMOH 7020, Becsl TeXHUYECKHE, IEPCOHANFHBIA KoMIBbIOTEp Pentium 4, BeHTHIIS-
top BEHTC 100 BKM, xroBeta 100MMm mist mossipumetpa CM-3 — 3 .
JladopaTopus Ne 120

VYueOHas MmeOelb, yaeOHO-HATIIAHBIE TOCOOUS, OCKA, TEPMOCTATHl — 2IIT., MOAYIb “DICKTPOXUMHUS ",
MOZyJb ““YHHUBEpCAJIBHBIA KOHTpOIUIEp”, MOAyIb ‘“‘TepMoXuMHUECKHIl aHANN3”’, MEPCOHATBHBIN KOM-
neroTep B komiuiekre HP AiO 20"CQ 100 eu (MoHOOIIOK)

Aynurtopus Ne 001
Y4uebHas mebenb, yaeOHO-HarSIHBIE IIOCOOHS, JOCKa

Aynurtopus Ne 002
VYueOHas MeOenb, yaeOHO-HATTSITHBIE TIOCOOHS, JOCKa

Aynautopust Ne 006
VYueOHas MeOeib, yaeOHO-HATTSITHBIC TIOCOOMS, JOCKa

Aynuropus Ne 007
VYueOHas MeOeib, yaeOHO-HATTSITHBIC IIOCOOMS, JOCKa

Aynuropus Ne 008
Y4ebOHas Mmebenb, yaeOHO-HATIISITHBIE TOCOOUS, TOCKa

Aynurtopus Ne 004
VYueOHast MeOesb, yueOHO-HAIsIHbIe oco0us, 1ocka, komMmytatop HP V1410-24G, nepcoHalbHbIH

1. Windows 8 Russian. Windows Profes-
sional 8 Russian Upgrade. Jlorosop Ne
104 ot 17.06.2013 r. Jlunensuu deccpou-
HBIE

2. Microsoft Office Standard 2013
Russian. [Toroop Ne 114 ot 12.11.2014 1.
Jlnmien3uu GeccpoyHbie

3. Kaspersky Endpoint Security mis 6m3-
Heca - CraHnapTHBIN. JoroBop
Ne31806820398 ot 17.09.2018 r. Cpok
JercTBus nuueH3uu 1o 25.09.2019

4. CucrteMa UEHTPaTU30BaHHOTO TECTHPO-
Banust baml'yY (Moodle). YHuepcanbHas
obrmrectBeHHas utieH3uss GNU

5. Linux OpenSUSE 12.3 (x84_64) GNU
General Public License
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aymuropuss Ne 310 (xumpax
kopmyc), ayauropus Ne 305
(xuMmdaxk Kopmyc), ayIauTo-
pus Ne 001 (xumdakx xkop-
myc), aymuropus Ne 002
(xuMmdaxk Kopmyc), ayIauTo-
pus Ne 006 (xumdak xop-
myc), ayautopus Ne 007
(xuMpak Kopryc), ayauTo-
pus Ne 008 (xumdax xop-
myc), aymgutopus Ne 004
(xuMmdaxk Kopmyc), ayIauTo-
pus Ne 005 (xumpakx Kop-
myc).

5. noMemeHust IJA CaMo-
CTOSATEJbHOH PpadoThl: yu-
TanbHeIA 3a1 Ne 1 (ryiaBHBIN
KOpITyC), YUTATIbHBIHN 3a1 Ne 2
(pusmar  kopmyc-ydyeOHOE),
yuTanbHBIA 321 Ne 5 (ryma-
HHUTApHBIA KOPITYC), YNTAIb-
HbId 3251 No 6 (yueOHBIH KOp-
myc), YUTadbHBIN 3am Ne 7
(TyMaHUTapHBII KopITyC),
nmabopatopus Ne 418 (xum-
(ax xopmyc)

6. yueOHbIE ayaMTOPUM 1JIS1
KypCOBOTO  NPOEKTHPOBa-
HUSl (BBINOJIHEHMSI KYPCO-
BbIX pador): nmadopaTtopus
Ne 309 (xumbak xopmyc),
naboparopust Ne 222 (Xum-
¢dak xopmyc), mabopaTopus
Ne 223 (xumdak xopmyc),
nmaboparopust Ne 227 (xum-
¢dak xopmyc), mabopaTopus
Ne 103 (xumcaxk xoprryc)

7. moMeleHue AJsl XpaHe-

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

YuebHas MmeOenp, ydeOHO-HarsImHBle mocoOms, mocka, kommeiorep DEPO Neos 470 MD
i5_3450/4GDDR/T500 G/DVD+R u monutop ViewSonic 21.5 - 13 wr, mkap TLK TWP-065442-G-
GY, mxa¢p monTaxsasli NT PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mxad
HacteHHBI TLK6U.

YuraabHbiii 320 Ne 1
Hayunslii n yueOHbII (oHa, HaydHas neproauka, [IK (MoHOOIOK) - 3 mIT, HEOrpaHWYEHHBIH TOCTYN K
OBC u B/I; Komn4ecTBO MOCa0UYHBIX MECT — /6.

YuraabHbIH 3270 Ne2
Hayunesrit u yueOHs1i (oHL, HaygHas nepuonnka, [IK (MoHOOIOK), MOIKITIOUEHHBIX K ceTH MHTepHeT, —
8 mT., HeorpanmueHHbIH qocTyn K ObC u BJI; kxonmmaecTBo mocamgodnsix mecT — 50.

Yuraabublii 321 Ne 5
Hayunsrit n yaeOnb1il hoHn, HaydHas nmepuoanka, [IK (MoHOOMOK) - 3 mT, HEOTpaHUICHHBIH OCTYII K
OBC u B/l; konruecTBO MOCagO4YHBIX MeCT — 27.

Yuraabublii 321 Ne 6
Hayunblii n yueOHbIi (ona, HaydHas neproanka, [IK (MoHOOIOK) - 6 T, HEOTpPaHWYEHHBIH TOCTYH K
3BC u BJI; konudectBo mocanounbix mect — 30.

YuraabHblii 321 Ne 7
Hayunblii n yueOHbIi (oHa, HaydHas neproauka, [1IK (MoHOOIOK) - 5 mT, HEOrpaHWYEHHBIH TOCTYH K
OBC u B/I; koau4ecTBO MOCaA0YHBIX MecT — 18.

JlaGopaTopus Ne 418
YuebHas Mebenb, pakcuMmitbHbIM ammapaT Panasonic KX-FL423RUB — 2 mt., sH-metp pH-150MU (c
roc. moBepkoit), aBrotpancopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Becel "Ohaus" PA64C (65r, 0,1Mr) ¢ moBepkoit, Becsl VIC-1500d1 (1500r. 100MI", BHenTH. kKamnOpOBKa)
ACCULAB, nonomep M-160MHU ¢ noeepkoii, komiuiekc BoibTamnepomerpuueckuii CTA, komnbroTep
B komiiekre DEPO Neos 4601\FO/mMonuTop 20" Samsung BX2035/knaB./Mblliib, KOMIBIOTED HEPCO-
HambHBIA Nel 1.210-14/3, marautHast Memanka Oe3 HarpeBa Tolopino — 2T, MarHUTHasT MeIIajiKa C
HarpeBoM M HaHokepamud.nmoBepx hG-MAG HS, merp-pH pH-150MMU (c roc.nosepxoit), Mmonurop 19"
LG L1919S BF Black (LCD<TFT,8ms, 1280*1024,250K/I/M.1 400:1,4:3 D-Sub), nepcoHaabHbIil KOM-
meloTep B cocraBe  ¢/Onox/Core  J7-4770  (3.4)/H87/SYGA/HDD  500Gb,  monuTOp
XKK"20"Bencl.knaBuat ypatwsib, npuatep Canon i-SENSYS MF3010, pH-merp pH-150MU ¢
roc.mmoBepkoit, cucteMubiit 610k 1K (775), mkad cynmneasii LOIP LF-25/350-GS1, (310X 310x310
MM O/BEeHTHIISITOpA.HEPIK.CTaIb U(POBOH KOHTPOJIEP), KOJUYECTBO OCa 0YHbIX MecT — 10.

JlaGopaTopust Ne 309
VYuebHnast MeOenb, IBYXITy4eBOH CKaHUPYIOUIMH CIEKTPOGOTOMETp JUI padoOTHI B yIbTPa(ruOIETOBOM 1
BuanMoM nuanazone criekrpa UV-2450PC (dupmsbr «Shimadzuy), BeicokouyBcTBuTensHbIi UK @yphe-
cnekrpomerp FTIR-84008S (dhupmsbr «Shimadzuy), koMmruieke «XpoMaTsK-KpUCTaIID) anmapaTHo-TIporp.,
BECHl aHAJIUTHUYECKHE, TepMocTar, TepMocratupyemblii mianmer ¢upmsl "PIKE Technologies", npu-
CTaBKa MHOTOKPATHOTO HApYyHMIEHHOTO IOJIHOrO BHyTpeHHero orpaxenus (MHIIBO) ¢upmsr *P1KE
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HHUSl M NPOQUIAKTHYECKOTO
00CJY;KUBAHUST  y4eOHOTrO
odopyaoBanus: yabopato-
pus Ne 416 (xumbakx Kop-

myc).

Technologies”, KOMIUIEKC anmapaTHO-TPOTPAMMHBIN JIJIsI METUITMHCKUX Ucclieq] Ha 6aze xpomarorpada
"Xpomat3k-Kpucrarmr 5000, kommesiorep nepconansHbiil, PMC *Kunernka-2, PMC DnexkTpoxumusi.

JladopaTopus Ne 222
VYuebnas mebens, Becsl BJI-120M, Bechr maboparopusie BJITD-510C, BonsHas 6aHs K POTAIIHOHHOMY
ucnapurento IKA RV 8V, ncnapurens porammonnsiii IKA RV 8V, konb6onarpesarens ES-4110, koi-
Gonarpesarenp [19-4120 (250mi), kommbrotep B c6ope:PentiumG3250 /AS Rock H81M-VG4/DDR3
2*2Gb/HDD 500Gb/DVD RW/Exegatr BA-106 400W/Kb M SVEN Standart 310/Pilot ExeGate EC 6
4B23@LG 23M470D-P — 2 mr, marautHas wMernanka ES-6120 ¢ momorpeBoM, MarHHTHas
MeiuanKaMR Hei-Tech warpés300C,140006/ mun, kpyra. miardp, M®Y hp Laser Jet Pro MFP
M125rnw CZ178A+NV-Print CF283A, nakonutens HGST Touro S(0S03754)1Th 2.5 USB3.0(RTL),
Hacoc Bakyymuelii HBMK 2x4, wHoytoyk HP Pavilion 15-aw030ur (X7H89EA#ACB)A10
9600P/8/1Th/DVD-RV, motenmmocrar-ranpBadocrtar P-30JM, cmexrpodayopumerp Mozaens RF-
5301PC, ¢upmsl Snonus, ymbrpassykoBas BanHa 11CB-5735-05, xumudeckn CTOHKHIT MeMOpaHHBII
nacoc KNF N 920G, xonomunsauk POZIS-102-2, mikad cymmnsabiii Binder RF-53.

JlaGopaTopus Ne 223
VYuebHas mebenb, aBrorpanchopmatop TDGC2-05K(0,5KBT,2 A.220/0-250B), xonbonarpeBaTenhb
LOIP LH-110 (1000m), MarHUTHas MeIIajKa ¢ HarpeBOM M HaHOKEPAMHUYECKO# MoBepXHOCTBIO C-
MAG HS 7 — 2 mr, monutop 19” Benq TFT G900Wa silver-black, morurop 19" LG L1953S BF black
(LCD,TFT,1280*%1024, 170/170,300x1/m,200  0:1,51ris)TCO,  ociwmiorpad  oJXHOKaHAJIBHBIH
PCS100A, cucremnsrit 6mok IIK (775), Tepmocrar nupkymnsuuonsasiii LOIP LT-211b, o6bemM BaHHBI
111, XononuibHKUK ObITOBOI "Stinol-242Q)” ¢ MOPO3WIIBHBIM OT/EIEHUEM JIByXKaMEPHBIH.

JlaGopaTopus Ne 227
VYueOHast MeOenb, MarHUTHas Melaika 0e3 Harpea Tolopino — 2 1mT., MarHUTHAs MeIIAJIKa C HarpeBOM
u HaHokepamud.noBepx HG-MAG HS, ocmmmnorpad ogrokanamsHbIH PCS100A, criekrpodoTtomerp
UV-2401PC, tepmoctar U4 — 4 mrt., Tepmoctat xunkoctHoir LOIP LT-105a, TepMocTar UpKyISAIHU-
onnblii LOIP LT-211a o6beM BanHHI 1 1.

JladopaTopus Ne 103
VYueOnast mMebenb, KOMIbIOTED B cocTaBe: cucTeMHblii 6ok Core i3-2120 (3.3) 4Gb, Kopnyc ATX
400W monutop XKK21.5 Philips,226 V4LSB, xnasuarypa A4-Tech isolation KV-300H meims A4-Tech
XL-760H, ceteBoii puibtp 5.0 BURO, xononku Genius SP-S120, M®V nazepaoe SAMSUNG D1--
M2070\V1/(npun.ckan.komn) A425¢tp/mMunl0 cTp/MUH.

Jladopatopus Ne 416
ATomHO0-a0copOmoHHbIN criekTpodoToMerp Monens AA-7000, dupmsb "Hlnmanzy", Snonus, 6asioH ¢
requem Mapku A — 2 T, Beatwistop BEHTC 100 BKMiy*1/, ra3oBblii XxpoMaTo-Macc-CIieKTPOMETP
mozenb GCMS-QP 2010PIUS, koMIpIoTep B COCTaBe: CHCTEMHBIH 0JIOK, MOHUTOD, KJIaBHATypa, MBIIIb,
konaumonep QUATTROCUMA QV/QN-FI2WA, wnoytoyk Fujitsu LifebooK F530 Intel Core i3-
330M/4Gb/500Gb/ DVD-RW/BT/15.6"/Wi n7THB+0ffice, nepconanpHbli KoMnbloTep B Kommuiekte HP
AiO 20"CQ 100 eu (MoHO0110K), 311ekTpormTKa Irit IR-8200, 1500BT nauamerp koHpopku 185MMm.
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[Ipunoxenne Ne 3.1
Maket paboueli mporpaMmMbl
JTUCHUTITUHBL (MOYJIs1)

MHNHOBPHAYKH POCCHH
BAIIIKNMPCKHUUN I'OCYJAPCTBEHHbBIM YHUBEPCUTET
XUMUYECKU ®AKYJIBTET

COJIEP)KAHUE PABOYEM ITPOI'PAMMBI
TUCIUTUINHEI DPU3nYecKass XuMHus
Ha 6 cemecTp

ouHas
Bun pabotsl O0BEM QUCIIATLIIMHEL
ouHas (hoopMa oOyueHus

O6mas TpynoeMkocts aucuurinabl (3ET / ga- 7 3ET / 252 yaca
COB)
Y4eOHbIX YacOB Ha KOHTAKTHYIO paboTy ¢ mpe- 145
M0/1aBaTEJIeM:
JICKIIMHA 32
MPAKTUYECKHUX / CEMHUHAPCKUX -
71a00paTOPHBIX 112
Jpyrux (rpynnoBasi, UHIUBUyalbHasl KOH- 1,4
CyNBTAIlUS ¥ UHBIE BUIBI YU€OHOU esaTenbHO-
CTH, TIpelycMaTpHBaroire padboTy odydaro-
HIMXCS C TPEMNO/IaBaTEeIeM)
Y4eOHBIX YaCOB Ha CAMOCTOSITEIHHYIO paboTy 71,8
oOyuatromuxcst (CP)
Y4eOHBIX 9acoB Ha MOJATOTOBKY K dK3ame- 34,8
Hy/3a4eTy/nudpepeHnpOBaHHOMY 3aUeTy
(Kontpoin)

dopma KOHTPOJIS:
3auer 6 cemecTp
Ok3ameH 6 cemecTp
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Ne Tema u conepkanue dopma u3yueHHuss MaTepUAIIOB: OcHOBHas | JIONIOJTHU- | 3aJaHus 0 CaMOCTO- dopma TeKyIero KOHTPOJIs
JIEKIIUH, TIPAKTUYECKUE 3aHATHS, TEJIbHAS IUTepaTypa, | SATEIbHON paboTe CTy- | ycleBaeMOCTH (KOJUIOKBUYMBI,
CEeMHMHAPCKHE 3aHATHSI, JTabopa- pEeKOMEeHIyeMast CTy- JICHTOB KOHTPOJIbHBIE PabOThI, KOMITh-
TOpHBIE PabOTHI, CAMOCTOSITEIb- JICHTaMm FOTEPHBIE TECTHI U T.I1.)
Has paboTa U TPYJO0EMKOCThH (B (HOMeEpa U3 CIHCKa)
yacax)
JIK I1P/CEM | JIP | CPC
1 | TepmonuHamMudecKas 6 24 15 [1-3, 7-11] [TpopaboTarh neKIuU, | TECTHPOBAHHE, 3alTUTa JJabopa-
CHCTEMa U €€ OTIMCaHUC PEKOMEHIYEMYIO JIU- | TOPHOW pabOThI, KOJUIOKBUYM
TepaTypy
2 | Tepmoxumust 6 24 15 [1-3, 7-10] [IpopabGoTath nekuuu, | YCTHBIA MHAUBUYATbHBIH, Te-
PEKOMEHAYEeMYIO JIu- | CTHPOBAHUE, 3aIuTa Jadopa-
TepaTypy TOPHOU pabOThI, KOJUIOKBUYM
3 | ®a3oBoe paBHOBECHE 8 24 13 [3,6,7] [TpopaboTath jaeKkuu, | YCTHBIA UHANBUAYAIBHBIN, TE-
PEKOMEHIYeMYIO JIU- | CTHPOBAHUE, 3alUTa Jadopa-
TepaTypy TOPHOI pabOThI, KOJJIOKBUYM
4 | PacTBOpHI 6 34 13 [1-3, 5-7] [IpopaboTathb nekuuu, | YCTHBIA MHAWBUYaAIbHBIN, Te-
PEKOMEHIyeMYIo JTU- | CTUPOBaHUE, 3alluTa J1abopa-
TepaTypy TOPHOI pabOThI, KOJJIOKBUYM
5 | XumHueckoe paBHOBe- 6 30 15,8 [1-4,8, 9] [IpopaboTath nekuuu, | YCTHBIA MHAUBUIYATbHBIH, Te-
cue PEKOMEHIyeMYIO JIu- | CTHPOBAHUE, 3aIuTa jJadopa-
Teparypy TOPHOI pabOTHI, KOJIIOKBUYM
Hroro 32 112 | 71,8

37




COJIEP)KAHUE PABOYEM ITPOI'PAMMBI
TUCIUTUINHEI DU3nYecKass XuMHus
Ha 7 ceMecTp

ouHas
Bun paboter O0BeM TUCIUILIAHEI
o4yHas GopMa 00ydeHUs

O6mas TpynoeMkocTs aucuuriuabl (3ET / 7 3ET / 252 gacoB
YacoB)
Y4eOHBIX YacOB Ha KOHTAKTHYIO paboTy ¢ 163
IPeroJIaBaTesIeM:
JICKIIMHA 48
NPAaKTUYCCKUX / CEMUHAPCKUX -
71a00paTOPHBIX 112
Hpyrux (rpynmnoBasi, HHIUBUyalbHas KOH- 3,4
CyJIbTAIlUsl M UHBIC BUIBI YUCOHOH EATEIbHO-
CTH, IpelycMaTpHBarolre paboty odydaro-
HIMXCSI C IPETOJIaBaTEIIeM)
Y4eOHBIX 9acOB Ha CAMOCTOSITEIILHYIO padoTy 53,8
oOyuatomuxcs (CP)
Y4eOHBIX 9acOB Ha MOJTOTOBKY K dK3ame- 34,8
Hy/3aueTy/nudpepeHnpOBaHHOMY 3aUeTy
(Kontpoun)

®opma KOHTPOJIA:

3ader 7 cemecTp

Dk3ameH 7 ceMecTp
KypcoBas pabora 7cemectp

KypcoBas paboTa: KOHTaKTHBIX YacOB — 2, YaCOB Ha CaMOCTOATENbHYIO padoty — 10.




Tema u COACPIKAHUC

dopma u3yueHust MaTePUAIIOB:
JICKIIUH, IPAKTUYCCKUE 3aHATHS,
CEeMHUHApPCKHE 3aHsATHS, Jabopa-
TOpPHBIE PAOOTHI, CAMOCTOSTEIb-
Has paboTa U TPYJOEMKOCTb (B

OcHOBHasl ¥ JOTIOJTHH-
TeJIbHAs INTepaTypa,
pEKOMeHIyeMast CTY/ICH-
TaMm
(HOMEpa U3 CcIHCKa)

3a/1aHus 110 CaMOCTOSI-
TEJIbHOM paboTe cTy-
JICHTOB

dopma TeKyIIero KOHTPOJIs

yCIeBaeMOCTH (KOJUIOKBHY-

MBI, KOHTPOJIbHbBIE Pa0OTHI,
KOMIIBYOTCPHBIC TCCTHI U T.H.)

Jacax)
JIK I1P/CEM | JIP | CPC
1 | OcHOBHBIC IOHATHUS U 4 10 5 [1-3, 7-11] [IpopaGoTats JiekIuu, | TeCTUpPOBAHUE, 3aLIUTA J1a00-
3aKOHBI XUMHUYECKOH KH- PEKOMEHTYEMYIO JIU- paTopHOii paboThI, KOJIJIO-
HETUKHU TEPATypy KBUYM
2 | TeopeTndeckue OCHOBBI 6 10 5 [1-3, 7-10] [IpopaGoTaTh JIeKIIMK, | TECTUPOBAHUE, 3alTUTA J1a00-
XUMHYECKON KHHETUKH PEKOMEHIYEMYIO JIH- paTopHoii paboThI, KOJLJIO-
TepaTypy KBHYM
3 | Kuneruka peakmuii mpo- 4 10 5 [3,6,7] [IpopaGoTats JiekIuu, | TECTUPOBAHUE, 3alUTA J1a00-
CTBIX TUIIOB PEKOMEHTYEMYIO JU- paTopHoii paboThI, KOJIJIO-
TEpaTypy KBHYM
4 | Kunerrka CIOXKHBIX pe- 4 10 4 [1-3, 5-7] [IpopaboTaTh JIeKUK, | TECTHPOBAHUE, 3AIIUTA JIA0O-
Ak PEKOMEHTyEMYIO JTU- paTopHoii paboThI, KOJIJIO-
TEpaTypy KBHYM
5 | PagukanpHO-TIEMTHBIE pe- 4 10 4 [1-4,8, 9] [IpopaboTaTh Nekuuu, | TECTHPOBAHUE, 3alIUTA J1a00-
aKIIN PEKOMEHIYEMYIO JIH- paTopHOii paboThI, KOJIJIO-
TepaTypy KBHYM
6 | ®oToXHUMHUYECKUE peaK- 4 10 4 [1-3, 7-11] [IpopaGoTats Jiekuu, | TECTUPOBAHUE, 3alUTA J1a00-
142078 PEKOMEHTYEMYIO JIU- paTopHOii paboThI, KOJIJIO-
TEpaTypy KBHYM
7 | Karanutuueckue peak- 4 10 4 [1-3, 7-10] [IpopaboTaTh neKuM, | TECTUpPOBAHME, 3aIIUTa J1abo-
970t PEKOMEHIYEMYIO JIH- paTopHOii paboThI, KOJIJIO-
TepaTypy KBHYM
8 | PaBHOBecue B pacTBOpax 4 10 3 [3,6,7] [IpopaboTaTh JIeKIUK, | TECTHPOBAHUE, 3AMIUTA JIA0O-
AJIEKTPOJIUTOB PEKOMEHAYEMYIO JIH- paTopHoii paboThI, KOJIJIO-
TEpaTypy KBHYM
9 | HepaBHOBeCHBIE SIBIICHUS 4 10 3 [1-3, 5-7] [TpopaboTaTh JeKIMH, | TECTUPOBaHME, 3aIIuTa J1abo-
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B PacTBOpax AJIEKTPOJIU-
TOB

PEKOMEHIyEeMYIO -
TEPATYPY

paTopHoii paboThI, KOJIJIO-
KBUYM

10 | T'ereporeHHoe 3JEKTPO- 4 10 3 [1-4, 8, 9] [IpopaGoTaTh JIeKIIMK, | TECTUPOBAHUE, 3alTUTA J1a00-
XUMHYECKOE paBHOBECHE PEKOMEHAYEMYIO JIU- paTopHoii paboThI, KOJLJIO-
TepaTypy KBHYM
11 | OCHOBBI DJIEKTPOXUMHU- 4 12 3,8 [1-3, 5-7] [IpopaboTaTh NeKUK, | TECTHPOBAHUE, 3AMIUTA JIA00-
YECKON KUHETUKH PEKOMEHIYEMYIO JIH- paTopHOii paboThI, KOJIJIO-
TEPaATypy KBHYM
12 Kypcogas pabota 2 10 [1-11] HccnenoBaTth peko-
MEHIYEMYIO IPerno ia-
BaTEJIEM TEMY
Hroro 48 112 | 53,8
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PelTHHI — J1aH AUCHUIIJIMHBI

duznyeckas XuMHus

Hanpasnenue noarorosku 04.03.01 «Xumusi»

Kypc 3, cemectp 6.

[Tpunoxxenne Ne 3.1
Maket paboueli mporpaMMBbl
JTUCUHUTITAHBI (MOTYJIs1)

Bujabl yueOHoil 1esiTes1b-
HOCTH CTYJ€HTOB

bam 3a Yucno bayuibl
KOHKPETHOE | 3aJlaHuii | MUHUMAJbHEIH | MakcuMabHbIH
3aJ1aHue 3a ce-

MECTp

Moayab 1 (TepMoguHaMHUKA)

Texkymmii KOHTPOJIb

1. BemmosiHeHHe 1abopa- 5 5 0 25
TOPHBIX paboT
Py0e:kHbIN KOHTPOJIb
1. KonnmokBuywm 1 10 1 0 10
2. KomokBuym 2 10 1 0 10
Moay.ab 2 (TepMOAMHAMMKA)
Texkymmii KOHTPOJIb
1. Bemomnaenue nabopa- 5 5 0 25
TOPHBIX pabOT
Py0e:xHbIN KOHTPOJIb
1. Koymoksuywm 3 10 1 0 10
2. KomnokBuywm 4 10 1 0 10
3. TectupoBanwue 10 1 0 10
IoompureabHbie 0a/1bI
1. [TyGnukamus crareii B 5 1 0 5
HAYYHBIX JKypHaJIax
2. Y4acTue B CTyJ€HUYECKOU 5 1 0 5
OJIMMITHA]IC
ITocemaemocTs (0271161 BHIYUTAKOTCS U3 00111eli CyMMbI HAOpaHHbIX 02J1J10B)
1. ITocerienne JIEKIIUOH- 0 -6
HBIX 3aHATUI
2. Ilocenienue npakTuye- 0 -10
CKUX 3aHSITUU
HTOroBblii KOHTPOJIb
3ayer | 1 | 0 |
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Hanpagsnenue noarorosku 04.03.01 «Xumusi»

Kypc 3, cemectp 6.

Buabl yueOHoil 1esiTesb-
HOCTH CTYJ€HTOB

bam 3a Yucno bayuibl
KOHKPETHOE | 3alaHuii | MUHUMaJbHEIH | MakcuMabHbIH
3a/1aHue 3a ce-

MECTp

Monayasb 1 (TepMoguHAMHUKA)

Texkymmii KOHTPOJIb

1. Beimonaenue yrabopa- 5 3 0 15

TOPHBIX paboOT

Py0e:xkHbIN KOHTPOJIb

1. KomnokBuym 1 10 1 0 10

2. KomokBuym 2 10 1 0 10
Moay.b 2 (TepMOAMHAMMKA)

Texkymmii KOHTPOJIb

1. Bemomnaenue nabopa- 5 3 0 15

TOPHBIX pabOT

2. KomnokBuym 3 10 1 0 10

Py0e:kHbIN KOHTPOJIb

1. KoyutokBuym 4 | 10 | 1 | 0 | 10

IoompurenbHbie 6aJIBI

1. IlyGnmukamus craTeii B 5 1 0 5

HAYYHBIX JKypHajax

2. Y4acTHe B CTyIeHYECKOI 5 1 0 5

OJIMMITHAAC

Iocemaemoctp (0a1/1b1

BbIYUTAIOTCSI U3 001ell CyMMbI Ha0paHHBIX 0aJ1710B)

1. INocerenne nEKIMOH- 0 -6
HBIX 3aHATUH
2. Ilocemenue mpakTuye- 0 -10
CKHX 3aHSITHMN

HMTOroBblii KOHTPOJIb
K3aMeH | 30 | 1 | 0 | 30
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Hanpagsnenue noarorosku 04.03.01 «Xumusi»

Kypc 4, cemectp 7.

Buabl yueOHoil 1esiTesb-
HOCTH CTYJ€HTOB

bam 3a Yucno bayuibl
KOHKPETHOE | 3alaHuii | MUHUMaJbHEIH | MakcuMabHbIH
3a/1aHue 3a ce-

MECTp

Monyab 1 (KmHeTHKA)

Texkymmii KOHTPOJIb

1. Beimonaenue yrabopa- 5 5 0 25

TOPHBIX paboOT

Py0e:xkHbIN KOHTPOJIb

1. KomnokBuym 1 10 1 0 10

2. KomokBuym 2 10 1 0 10
MoayJb 2 (3JIeKTPpOXMMHS)

Texkymmii KOHTPOJIb

1. Bemomnaenue nabopa- 5 5 0 25

TOPHBIX pabOT

Py0e:kHbIN KOHTPOJIb

1. KomutokBuym 1 10 1 0 10

2. TectupoBanue 10 2 0 20

IoompurenbHbie 6aJIBI

1. IlyGnmukamus craTeii B 5 1 0 5

HAYYHBIX JKypHajax

2. Y4acTHe B CTyIeHYECKOI 5 1 0 5

OJIMMITHAAC

Iocemaemoctp (0a1/1b1

BbIYUTAIOTCSI U3 001el CYMMbI HaOpaHHBIX 0aJ1710B)

1. INocerenne nEKIMOH- 0 -6
HBIX 3aHATHH
2. Ilocemenue mpakTuye- 0 -10
CKUX 3aHITHH

HMTOroBblii KOHTPOJIb
3auer | 1 | 0 |
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Hanpagsnenue noarorosku 04.03.01 «Xumusi»

Kypc 4, cemectp 7.

Buabl yueOHol gesrean- | bam 3a Yucno basnsl
HOCTH CTYAE€HTOB KOHKpPETHOE | 3a1aHuil | MuHuManbHbIN | MakcuMaibHBIH
3aJaHue 3a ce-
MECTP

Monyasb 1 (KmHeTHKA)

Texkymmii KOHTPOJIb

1. Beimonaenue yrabopa- 5 4 0 20

TOPHBIX paboOT

Py0e:xkHbIN KOHTPOJIb

1. KomnokBuym 1 10 1 0 10

2. KomokBuym 2 10 1 0 10
MoayJb 2 (3JIEKTPpOXMMHS)

Texkymmii KOHTPOJIb

1. Bemmonuenwue nabopa- 5 4 0 20

TOPHBIX pabOT

Py0e:kHbIN KOHTPOJIb

1. Komoksuym 1 10 | 1 | 0 | 10

IHoompureabHbie 0AJIbI

1. ITyOGnmukamus craTeii B 5 1 0 5

HAYYHBIX JKypHajax

2. Yyactue B CTyJ€HUYECKOU 5 1 0 5

OJINMITHAJIE

Iocemaemocts (0as1J1b1

BBIYUTAIOTCS U3 001el CYMMBbI HaOpaHHBIX 02J1710B)

1. INocerenne nEKIUOH- 0 -6
HBIX 3aHATHUH
2. Ilocenienue npakTuye- 0 -10
CKMX 3aHITHI

HTOroBuIii KOHTPOJIbL
DK3aMeH | 30 | 1 | 0 | 30
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