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1.

IUVIAHMPYEeMbIMH Pe3yJIbTATaAMM 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbI

Ilepedyenn MuIaHNpPYyeMBbIX Pe3yJIbTATOB 00y4YeHHs MO0 TUCHUIINHE, COOTHECEHHBIX C

B pe3ynbrate ocBoeHUs1 00pa30BaTeIbHON MPOrpaMMbl 00yUYaAIOUTHIICS T0JKEH OBJIa/IEeTh Clle-
IYIOIIKUMU Pe3yIbTaTaMu O0yUYESHHUs 110 TUCIUILINHE!

Pe3ynbrarel oOydeHus dopmupyemas komrerenuus (¢ | Ipu-
yKa3aHHUEM KoJa) Me-
yaHue
3HaHMs | 3HATh: TEOPETUUYECKHE OCHOBBI 0Aa30BbIX OIIK-1 criocOGHOCTBIO HCIIONB-
XUMUYECKUX JUCLUILINH 30BaTh MOJYYEHHBIE 3HAHUS
TEOPETUIECCKIX OCHOB (hyH]1a-
MEHTAaJIbHBIX Pa3/I€JI0B XUMHUHU
IIPU PEeUICHUU TPOQecCHOHATb-
HBIX 3a/1a4
3Harh: craHAapTHele MeTonabl mnonydeHus, | OIIK-2 BnajgeHneM HaBbIKaMU
UACHTU(DUKAIIMK W KCCIEAO0BAaHUS CBOWMCTB | XUMUYECKOTO HKCIIEPUMEHTA,
BEIIECTB M MAaTepHajoB, IPpaBuia OOPAOOTKH | OCHOBHBIMH CHHTETUYECKUMH U
1 0OpMIICHHSI PE3yJIbTaTOB PaOOThl, HOPMBI | AHATUTUYECKUMH METO/IaMU TI0-
Th JIy4YEHHUS U UCCIIEIOBAHUS XU-
MHUYECKHUX BEIECTB U Peaklui
3HaTh: CTaHAAPTHHIE METOIbI TPUMEHEHUS [1K-2 BnagenuemM 6a30BbHIMU Ha-
COBPEMEHHOI anmnaparypsl IPU IPOBEICHUN | BBIKAMH MCIOJIb30BaHUS COBpE-
HAYYHBIX UCCIICIOBAaHHM, HICHTH()HUKANK 1 | MEHHOH ammaparypsl Ipu Ipo-
MCCJIEI0BAHMS CBOMCTB BEILIECTB U MaTe- BEJICHUU HAay4YHbIX MCCIIEI0OBA-
pHUAIOB, TIpaBmIa 00PaOOTKU ¥ OOPMIICHUS | HHM
pe3ynbTaToB paboTel, HOpMbI Th
3HaTh: OCHOBHBIE 3Tanbl U 3akoHOMepHOocTH | [IK-3  Bnanenuem cucremoi
dbopmupoBanus (GyHAAMEHTAIBHBIX XUMHU- | GyHIAMEHTAIBHBIX XUMHUYECKHX
YECKUX MOHATUI TTOHSTHH.
3HaTh: OCHOBHBIE 3Tallbl Pa3BUTHS XUMMUY; [IK-4 crnocoOHOCTBIO TMpUMe-
HayyHble JOCTH)KEHUS HauOosee BBIJAIO- | HATh OCHOBHBIE €CTECTBEHHOHA-
IIMXCSI OTEUECTBEHHBIX M 3apyOeXXHbIX XHU- | yUYHbIE 3aKOHBI U 3aKOHOMEPHO-
MHUKOB, CTH Pa3BUTHUS XMMHYECKON Hay-
UX BKJIAJl B Pa3BUTHE XUMUHU. KM TIpU aHaJIN3€ IOJTY4YEHHBIX
pe3yJIbTaToOB
IIOJIYYEHHBIX PE3YyJIbTaTOB
VYMmenus | YMmeTh: BBINONHATH cTanaapTHble AeiictBus | OIIK-1 cmocoOHOCTHIO HCTIONb-

(knaccuduKanys BeIecTB, COCTaBICHHUE
CXEM IPOLIECCOB, CUCTEMAaTH3alUs JAHHbBIX
U T.I1.) C Y4€TOM OCHOBHBIX MOHATUHN U 00-
IIMX 3aKOHOMEPHOCTEN, GOPMYIUPYEMBIX B
pamKax 0a30BbIX XMMHUYECKUX JUCIUTUIMH
YMeTh: pemarh TUIIOBbIE yueOHbIE 3a7jauu
110 OCHOBHBIM (0a30BbIM) XMMUYECKUM JHC-
[UATTHHAM

30BaTh NOJyYEHHBIC 3HAHUS
TEOPETUYECKHX OCHOB (pyHJ1a-
MEHTAJIBHBIX Pa3AeiioB XUMUU
IIPU pelIeHnu IpodeccCuoHaIb-
HBIX 3a7a4

YMeTh: MMpOBOAUTDH MPOCTHIC XUMHUYCCKUC
OIIBITHI IO IMpeAjIaracMbIM METOJUKaAM

OIIK-2 - BnageHneM HaBBIKAMH
XUMHYECKOTO IKCTICPUMEHTA,
OCHOBHBIMH CHHTETUYECKUMU U
aHAJTUTUYECKUMHU METOIAMH I10-
Jy4YEHHUs U UCCIIEIOBAHUS XU-
MUYECKHUX BEIECTB U PEAKIIUM




YMeTh: IPOBOAUTH XUMUYECKUE IKCIIEPHU-
MEHTBHI C UCTIOJIb30BAaHUEM COBPEMEHHOM
anmnaparypsl

[1K-2 BmagerneM 0a30BBIMU Ha-
BBIKAMU UCTIOJIb30BaHUS COBpE-
MEHHOH armapaTypsl IpH Mpo-
BEJICHUH HAYYHBIX UCCIIEIOBA-
130504

YMeTb: TmpUMEHSTh OCHOBHBIC (yHAaMEH-
TaJbHbIC XUMUYECKHUE IIOHATHS

[IK-3 BmageHueM CHUCTEMOM
(GbyHIaAMEHTATBHBIX XUMHUYECKHUX
HOHSITHH

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

[IK-4 cnocoOHOCTBIO TIpUMeE-
HATh OCHOBHBIE €CTECTBEHHOHA-
YUHBbIE 3aKOHBI ¥ 3aKOHOMEPHO-
CTH pa3BUTHUS XUMHUYECKOW Hay-
KU TpU aHalli3e IOIYYCHHBIX
pE3yJIBTaTOB

Bnane- Bnanets: HaBbikamMu paboThl ¢ yueOHOM - | OIIK-1 crmocoOHOCTRIO HCTIONb-
HUA (Ha- | TEpaTypoil M0 OCHOBHBIM XMMUYECKHUM JIUC- | 30BATh IMOJYyYEHHBIC 3HAHUS
BBIKH / LUIIIHHAM TEOPETUYECKUX OCHOB (hyHJ1a-
OIIBIT MEHTAJIbHBIX Pa3/IeJIOB XUMHUH
nesi- P peIIeHUH PO ECCUOHAITb-
TEJIbHO- HBIX 3a7a4

CTH)

Bnaners 6a30BbIMU HaBBIKAMH MPOBEICHUS
XUMHUYECKOT0 IKCTIICPUMEHTA B 0()OPMIICHHS
€ro pe3yJbTaToB

OIIK-2 BnageHueM HaBbIKAaMH
XUMHUYECKOTO IKCIICPUMEHTA,
OCHOBHBIMH CUHTETUYECKHUMU U
AHAIMTUYECKUMHU METOJAMH I10-
JTy4EHUs U UCCIICIOBAHUS XU-
MHUYECKHUX BEIIECTB U PEAKIIUMA

Bianers 6a30BbIMU HaBBIKAMH MCIIOJIB30Ba-
HUSI COBPEMEHHO anmnaparypsl Ipu NpoBe-
JIEHUY HAYYHBIX MCCIICIOBAHUN

IIK-2 BnageHneM 0a30BBIMU Ha-
BbIKAMHU HUCTOJIb30BAHUS COBpE-
MEHHOH aIapaTypsl IIpH Mpo-
BEJICHUU HAay4YHBIX MCCIIEIOBa-
HUH

Brnanets cuctemoii 6a30BbIX GyHIaMEH-
TaJTbHBIX XUMUYICCKUX TTOHATUN

[IK-3 BmageHueM CHCTEMOMU
byHIaMEHTAIBHBIX XUMHUYECKHUX
HOHSTHH

Brnaners: HaBEIKaMH 00593aTEILHOTO O3HA-
KOMJIEHUS C TIPEABICTOPUEN TOTO UM UHOTO
BOITPOC MOCTABJIEHHOTO B €r0 MPAaKTHUYECKOU
Hay4YHOU U MEJaroru4eckoi AesiTeIbHOCTH.

[IK-4 cnocoOHOCTBIO TIpUMeE-
HATh OCHOBHBIE €CTECTBEHHOHA-
YYHBIE 3aKOHBI U 3aKOHOMEPHO-
CTH pa3BUTHUS XUMHYECKOW Hay-
KU TIpU aHaIU3€ TOJYYCHHBIX
pe3ynabTaTOB

MOJTYYCHHBIX PE3YJIbTATOB

2. euab u MecTO JMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOIl MPporpaMMbl

HucturuimHa «Pu3udeckass XMMHUsS» OTHOCUTCS K 0a30BOM yacTu oOpa3oBaTeNbHOM Mpo-
IPaMMBIL.
JucuunnuHa usydyaercst Ha 3-M U 4-M Kypcax B 6-0M-7-OM ceMecTpax.
Lenu n3yyeHns JUCUUIUIMHBL (hopMUpOBaHHE y OakalaBpoB 0a30BbIX 3HAHUHM U OCHOBHBIX
NOHATUH (PU3HUECKON XUMUH, IPEJCTaBICHUHN 0 (PyH/IaMEHTaIbHBIX 3aKOHAX U OCHOBHBIX METOAAX
(GU3UKO-XMMUYECKON HAYKH, HEOOXOAMMBIX B TO3HAHUH XMMHUYECKHX IPOLIECCOB U SIBICHUH.



J7is1 ocBOEHUS TUCHUTUTMHBI HEOOXOAUMBI KOMITETEHITHH, COPMUPOBAHHBIC B paMKaX H3Y-
YeHHUs CIEeIYIOMUX TUciuIuinH «Heopranndeckast xumusi», «OpraHudecKkas XUMUs, «AHAITATHYC-
cKas XxuMust». J{ns ycBoeHHs Kypca (pu3udeckold XuMuu TpeOyeTcs BiaaeHue onepanusmu qudde-
pPEHIIMPOBaHUS (B TOM YHCJIE C YACTHBIMU IPOU3BOIHBIME), HHTETPUPOBAHUS, METOJJAMH PEIICHUS
MPOCTBIX OOBIKHOBEHHBIX TU((hepeHIHANBHBIX ypaBHeHUNA. CTYICHT JOKEH MMETh MPECTaBIIc-
HUE O CTPOCHUM BEIIECTBA, KBAHTOBOM XMMHUH, (a30BBIX NEpexojaax U OOMIMX 3aKOHOMEPHOCTSIX
XUMHYECKHX TIPOIECCOB.

3. Coaepxanue padoyeii nporpaMmbl (00beM JMCHUIINHBI, TUNIBI M BUAbI Y4eOHBIX 3a-
HATHH, y4e0HO-MeTOoANYeCKOe o0ecredyeHue CaMOCTOATEIbHO padoThl 00y4ar0IIMXCs)

Coneprkanne paboueli mporpaMMmel npescTasiieHo B [Ipwioxenun 1.

4. DoHJ O1LIEHOYHBIX CpeaACTB O TUCHUIIJINHE

4.1. llepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TanoB UX ()OPMUPOBAHUS B MPOLECCE OCBOCHUS
oOpa3oBaTe/ibHOM MporpaMmmbl. OnucaHue noka3aresied U KpuTepueB OLEHUBAHMSI KOMIIe-
TEHIUI HA PA3JIMYHBIX ITanax ux ¢popMupoBaHus, ONUCAHNE IKAJ OIleHUBAHUS
OIIK-1 CriocoOHOCTBIO UCTIONB30BATh MOTYyYEHHbBIE 3HAHUS TEOPETHUECKUX OCHOB (hyHIaMEHTAIb-
HBIX pa3/eyiOB XMMHUU TPH PEIICHUH MPO(ECCHOHATBHBIX 33124

Ilnanupyemble pe3yJibTa- Kpurepun oueHuBaHusi pe3yibTaTOB 00yUeHHUSs
Yposens oc- Thl 00y4eHUs
BOEHUS KOM- (mokazarenu JOCTHKEHUS
neTeHUNH 3aJTaHHOT'O YPOBHSI OCBOE- HE 3aHTEHo SAATCHO
HUSI KOMITCTCHITAH)
IlepBbIil  »Tan | 3HAaTh: TEOPETUUECKHUE OC- 3atpyansercs B onpe- | Meer deTkoe, LENOCTHOE Mpen-
(ypoBeHb) HOBBI 0230BBIX XUMHUECKHUX | JeIEHHH 0a30BBIX [0- | CTABJIEHUE O COJIEP)KaHUH OCHOB-
JTUCIUIIIINH HATHH ¥ QOPMYJIMPOB- | HBIX XUMHYECKHX KypCOB U 00-
K€ OCHOBHBIX 3aKOHOB | IIMX 3aKOHOMEPHOCTAX XHMHYe-
XUMHHU CKHUX IIPOIECCOB, H3Y4aeMbIX B
paMKax OCHOBHBIX XHMHYECKHX
JUCIMIIIINH
Bropoit  sTanm | YMeTh: BBITOIHATE CTaH- He ymeer YMeeT NporHo3upoBaTh pe3yiib-
(ypoBeHB) JapTHBIC AeHCTBUS (Kiac- TaThl HECIIOKHBIX MOCIIEA0BA-
cU(UKAIKs BEIECTB, CO- TETbHOCTEN XMMHYECKUX PeaK-
CTaBJICHUE CXEM IpOILiec- Ui ¢ y9eToM o0IIKX 3aKOHO-
COB, CUCTEMAaTH3alNs AaH- MEPHOCTEMH MPOIECCOB, U3yyae-
HBIX H T.II.) C Y4ETOM OC- MBIX B paMKaX OCHOBHBIX XHUMH-
HOBHBIX IOHATUI U 00IINX YECKUX JUCIHITINH
3aKOHOMEpPHOCTEH, hopmy-
JUPYEMBIX B paMKax 0a3o-
BBIX XUMUYECKUX AUCLIHUII-
JIUH
YMeTh: pemiaTh TUIIOBbIE He ymeer YwMeer peuiars 3aJja4u MOBbI-
y4eOHBIE 3a]]a91 110 OCHOB- IICHHOH CJIOKHOCTH M3 0a30BBIX
HBIM (0a30BbIM) XUMHYE- KYpPCOB XMMHHU
CKHMM JHMCIHIIIIMHAM
Tperuit  stanm | Bnagers: HaBbikamu pado- | He Bmageer Bitaneer HaBbIKAMU KPUTHUYECKO-
(ypoBeHB) ThI ¢ Y4EOHOH JIUTEpaTypor T0 aHaJn3a yaeOHo# nHpopMa-
10 OCHOBHBIM XUMHUYECKUM LMY 10 OCHOBHBIM pa3/ieaM XH-
JTUCTIUTIITNHAM MUH, (OPMYITHPOBKU BBIBOJIOB U
y4acTHsl B TUCKYCCHH TIO yueo-
HBIM BOITpOCaM




OIIK-2 Brnanenuem HaBbIKaMM NIPOBEIEHUS XUMUUYECKOTO 3KCIIEPUMEHTA, OCHOBHBIMU CUHTETHYE-
CKMMH ¥ aHAIIUTUYECKUMHU METOIaMH ITOIYYEHUS U UCCIEN0BAaHUA XUMUYECKUX BELIECTB U PEAK-

V5051
IInanmpyemsbie pe- Kpurepun onennBannsi pe3yJibTaToB 00y4eHUs!
YpoBens oc- 3yJbTATHI 00y4YeHUst
BOCIHHS KOMITe- (TokazaTenu TOoCThUXKe-
HUS 33JaHHOTO YPOBHS HE 3a4Te€HO 3a4TEHO
TeHUHH
OCBOEHUS KOMIIETEH-
)
IlepBblit  3Tam | 3HaTh: CTaHAAPTHBIE 3aTpyaHsieTcs B BRIOOpE 3HaeT CTaHOApTHBIE METOMbBI
(ypoBeHb) METO/IbI MTOTyYEHUS, METOJa MOJTYyYeHUs], UICH- | MMONy4YCHUs, UICHTUPHUKALNN H
UACHTHU(OUKANNN U UC- | TH(QHUKAINH U UCCIIET0Ba- WCCIIEIOBAHUS CBOWCTB Pa3iInd-
CJIeIOBaHMsI CBOICTB HUS CBOMCTB yKa3aHHOTO HBIX TpYyNN BEIECTB U MarTe-
BEIIECTB U MaTepHua- BEIIECTBAa, HE 3HAET TpeOO- | pHajoB; MpaBWiIa  TEXHHUKH
JIOB,TIpaBuIIa 00paboT- | BaHMM K OQOPMIICHHIO pe- Oe3zomacHOCTH TIpU pabore C
KM 1 opopMIIeHHs pe- | 3yJIbTaTOB IKCIEPUMEHTa U | HUMH, OCHOBHBIE TPeOOBaHUS K
3yJIBTaTOB paboTHI, HopMm Th oopMIIeHUIO PE3yIBTaTOB KC-
HOopMbL Th IIEpUMEHTA
Bropoii 3Tan | YMETh: IPOBOAUTD He ymeer YMeeT BBIIONHATh JEMOHCTpa-
(ypoBeHb) MIPOCThIE XUMUYECKHE TUBHBIE OIBITHI IO XUMHUU; OJI-
OTIBITHI IO TIpeJIarae- HO- ¥ IBYXCTaJIUUHBIA CHHTE3
MBIM METOJTUKaM IO TIpeJIaraéMoi METOTUKE C
BBIXOJ/IOM IIEJIEBOTO MPOYKTa
COTJIACHO 3asIBJICHHOMY B METO-
JTUKE; TIPOBOIUTH KOMITJIEKCHBIN
aHaIIM3 U UCCIIEIOBAaHUE
CBOMCTB MOJy4YEHHBIX BEILIECTB
U MaTepHasioB. Y MeeT ohopM-
TSTHh PE3yNbTaThl IKCIIEPUMEHTA
B COOTBETCTBHH C 3asBIICHHBIMHU
TpeOOBaHMSIMH
Tperuii stan | Baagets 0a30BbIMU He Bmageer Brageer HaBRIKaMHU CHHTE3A,
(ypoBeHB) HaBBIKAMH MPOBEIEHUS WIeHTH(DHUKAIMA U U3yYSHHUSI
XUMHUYECKOT0 JKCIIe- CBOICTB BElIECTB U MaTepHua-
puMeHTa u odopmite- JIOB, IPABUIILHOTO TIPOTOKOJIH-
HUS €T0 PE3yNIbTaTOB pPOBaHHUS OTIHITOB

ITK-2 Bnanenuem 0a30BBIMH HaBBIKAMHU HCIIOJIb30BAHUS COBpeMCHHOﬁ arrapaTrypsl IIpyu MMPpOBEAC-

HHUH HAYYHBIX I/ICCJ'ICI[OBaHI/Iﬁ

Ilnanupyembie pe3yJib-
TaTbI 00y4eHus!
(TIoKazarenu JOCTHKCHUS

Yposens oc-
BOEHUS KOM-

Kpurtepun oueHuBaHus pe3yJibTaToB 00y4eHHs

neTeHuuu 33JJaHHOT'O YPOBHSI OCBOE- He 3aHTeto SAATCHO
HUsI KOMIIETEHIIMH)
IlepBriii  3Tam | 3HaTh: CTaHAAPTHHIE Me- 3aTtpyaHseTcs B BEIOOpE 3HaeT CTaHAApPTHBIE METOIBI
(ypoBeHb) TO/bI IPUMEHEHUS CO- METO]1a IPUMEHEHHS CO- NIPUMEHEHUS  COBPEMEHHOMU
BPEMEHHOM anmapaTypsl BPEMEHHOM anmaparypbl anmnapaTypsl IpH NPOBEACHUN
MIpH MIPOBEJICHUH HAYY- [IpH TPOBEJICHNH HAYYHBIX | HAyYHBIX WCCIIEIOBAHUH,
HBIX MCCIIEIOBAaHUM, WCCIIE/IOBAaHNH, UACHTUQH- | UIeHTU(UKAIIME W UCCIe0-
UACHTH(PUKALWH U Hccle- | KAy U UCCIIE0BaHUs BaHUS CBOWCTB Pa3IMYHBIX

JIOBaHHUS CBOWCTB BEIIECTB
U MaTEePUAJIOB,IPaBHJIa
00paboTku u oopmireHust
pe3ysbTaToB paboTHl,

CBOMCTB yKa3aHHOTO Belle-
CTBa, HE 3HAET TpeOOBaHMIA
K 0()OPMJICHHUIO pe3yiIbTa-

TOB IKCIIEPUMEHTA U HOPM

TPy BEIECTB U MAaTepHAJIOB;
MpaBWJIa TEXHUKH OE€30MacHO-
CTH TIpu paboTe ¢ HHUMH, OC-
HOBHBIE TpeOOBaHUS K




HopMBI Th TB, Ho HomyckaeT OomMOKH | 0OPMIICHHIO pe3ynbTaToB
JKCIIEpUMEHTa
Bropoit  sTanm | YMeTh: NpOBOAUTE XUMH- | ¥YMEET MPOBOAUTH HEKOTO- | YMEET BBIITOJHATH IEMOHCT-
(ypoBeHb) YeCKHE SKCIIEPUMEHTHI C | pble XUMUYECKHE IKCIIEPHU- | PaTHBHBIE ONBITHI IO XUMUHU C
UCIIOJIb30BaHUEM COBpE- MEHTBHI C UCIIOJB30BAHUEM | HCIIOJIb30BAHUEM COBPEMEH-
MEHHOH amnmnapaTypbl COBpEMEHHOH amnmapaTypbl, | HOW anmmapaTypsl; IPOBOJUTH
HO JIOMYCKAaeT OIINOKH KOMIUIEKCHBIN aHaIu3 U Hc-
CJI€IOBAHHUE CBOMCTB IOJIY-
YEHHBIX BELIECTB U MaTepHa-
JIOB. YMeeT opopMIISTh pe-
3yJIBTaThl 3KCIIEPUMEHTA B
COOTBETCTBHH C 3asIBJICHHBIMU
TpeOOBaHUSIMH
Tpernit  atan | Bnagers 6a3oBbiMu HaBbl- | Biageetr HekoTOpbIMU HaBbl- | BrnaneeT 6a30BbIMU HaBBIKAMHU
(ypoBeHb) KaMH UCIOJIb30BAaHMS CO- | KaMM HCIIOJIb30BAHUS CO- HCIOJIBb30BaHMs COBPEMEHHOMN
BPEMEHHOH anmnapaTypsl BPEMEHHOH anmapaTypbl IIpH | anmnapaTypsl IPH [IPOBEAECHUN
MIpU MPOBEJICHUH HayY- MIPOBEJICHUM HAyYHBIX UC- Hay4YHBIX HCCIIEI0BaHUM,
HBIX MCCIIEI0BaHUI CIICZIOBAHMIA, HO IOMTYCKAET | MACHTU(DHUKAINU 1 U3yUCHHS
omKOKU CBOWCTB BELIECTB U MaTepHa-
JIOB, IPaBUIILHOT'O IIPOTOKO-
JIMPOBAHUI OIIBITOB

[1K-3 Brnagenuem cucreMoil pyHIaMEHTATbHBIX XUMUYECKUX MTOHSATHIA.

YpoBeHb 0cBOe-
HHUS KOMIIETEH-

I[Inanupyembie pe3yJibTaThI
o0yuenust
(TIoKa3aTeTu TOCTHKCHHS 3a-

Kputepun ouennBanus pe3yJbTaToB 00y4eHuUs!

107071 JTAHHOTO YPOBHSI OCBOCHUS HE 3aHTeto SAHTEHO
KOMIIETeHIIUH)
IlepBbrit aTan | 3HaTh: OCHOBHBIE JTAllbI U dparMeHTapHbIE CdhopmupoBaHHbIE
(ypoBeHB) 3aKOHOMEPHOCTH (hOPMHUPOBA- | TIPEICTABICHUS 00 CHUCTEeMAaTUYECKIEe
HUS QyHIAMEHTAIBHBIX XH- OCHOBHBIX 3Tamnax u npeacTaBiIeHust 00 OCHOBHBIX
MUYECKHX MOHATUH 3aKOHOMEPHOCTSX 3Tanax ¥ 3aKOHOMEPHOCTSIX
tdhopmupoBanus pyH- | hopMupoBaHUS PyHIAMEH-
JAMEHTAIbHBIX XUMH- | TJIBHBIX XMMHYECKUX MOHS-
YECKHUX NOHITHI TUN
Bropoii aTan | YMeTh: IPUMEHSATh OCHOBHbIe | OOnanaer ¢parmeH- ChopmupoBaHHOE YyMEHHUE
(ypoBeHb) (yHIaMeHTalbHbIe XUMUYe- TapHOW CIIOCOOHO- I0JIB30BaTHCSI OCHOBHBIMHU
CKH€ TIOHATHUS CTBIO IPUMEHEHHS (dyHIaMeHTaTbHBIMA XUMHU-
OCHOBHBIX (PYH/JIaMEH- | YECKUMH MOHATHIMHU
TaJbHBIX XUMHUECKUX
MOHSITHH
Tperuit atan | Briagers cuctemoit 6a3oBbIx @dparMeHTapHOE IPU- | YCIEIHOE U CUCTEMaTHde-
(ypoBeHb) (byHAaMEHTaTbHBIX XUMHYE- MEHEHHE OCHOBHBIX CKoe puMeHeHue (yHIa-

CKHUX HNOHSITHH

($byHIaMEHTaIbHbIX
XUMUYECKUX MTOHATHH

MEHTAJIBbHBIX XUMHAYECKUX
HOHSATUH

[TK-4 CriocoOHOCTBIO TPUMEHATh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI M 3aKOHOMEPHOCTHU

Pa3BUTHA XUMHUYECKOH HAYKHU IIPpH aHAJIN3C MMOJIYYCHHBIX PC3YJIbTATOB.

YpoBeHs oc-
BOCHUSI KOMITE-
TEHLIUHN

[Tnanupyemble pe3yibTaThl
o0yJeHMSI

Kputepun orieHnBanus pe3yapTaToB 00ydIeHHs

HC 3a4TCHO

3a4TCHO




IlepBeii 3Tan
(ypoBeHB)

3HAaTh: OCHOBHBIC 3TaIlbl pa3Bu-
THA XUMHHU,

HAay4YHbIC JOCTHXXCHUA Hanbo-
JICC BBIJAIOHINXCA OTCUYCCTBCH-
HBIX 1 SaPYGC)KHI)IX XUMHKOB,
HX BKJIaa B pa3sBUTHE XUMHU.

He 3naeT 00mmux xumude-
CKHX TIOHSTHI U HE YMEET
MPUMEHSATH 3aKOHBI K pe-
IICHHIO MTPOCTHIX 337134 T10
XUMHH

Crioco0OeH K rpaMOTHOMY
pacrpesieNieHUI0 BpEMEHH
paccTaHOBKE PHOPUTETOB B
BBITIOJTHEHHU PaOOTHI.

Bropoit 3rtan
(ypoBeHb)

YMeTh: olleHMBaTh XMMHUYECKHE
MOHATHSA W 3aKOHBI B CIIOKHOM
CHCTEME BO33pPEHUU COBPEMEH-
HOM XUMUH

He crpemurcst BbInon-
HUTH pabOTy KadecTBEH-
HO, He 3()(}eKTUBHO MOJ-
OupaeT  HEOOXOIUMBIC
METOIBI.

Kontpomupyer  ¢akTopsl,
CIIocOOHBIE  MOBJIHATHL Ha
BBITIOJTHACMYIO paboTy, Npu
HEOOXOJUMOCTH KOPPEKTH-
pPYET CBOU JACHCTBUSL.

Tperuii sran
(ypoBeHb)

Brnamets: HaBbIKamMu  00s13a-
TEIbHOTO  O3HAKOMJIEHMS  C
MPEBICTOPUEN TOTO MIIM MHOTO
BOIPOC TIOCTABIEHHOIO B €r0
IIPaKTUYECKON HAy4yHON U IIe-
JTaTOTMYECKON JesITeTbHOCTH.

He cmocoben a¢dekTus-
HO UCHOJb30BaTh CBOH
3HAaHUS B HAYYHOH Jes-
TEJNHEHOCTH.

ITokaspiBaeT YBEPEHHOE
BIIQJICHUE 3HAaHUSAMH  BO
MHOTHX HaIlpaBJICHUSAX XH-
MHYECKOT0 aHaJIN3a.

Kputepusimu orieHuBaHMs SBISIOTCA Oallibl, KOTOPHIE BBICTABIISIIOTCS MPENOJaBaTesieM 3a
BUJIbl JIEATEIBHOCTU (OLICHOYHBIE CPEACTBA) IO MTOraM HM3YyY€HHUs MOJyJel, NEePEYUCICHHbIX B
pPEUTHHI-TIIaHEe TUCIUIUIMHBI (1S 3a4eTa: TeKYIUH KOHTPOJIb — MaKCUMyM 50 6asioB; pyOeKHBIM
KOHTpPOJIb — MakcuMyM 50 0asuioB, MOOLIPUTEIbHBIE Oauibl — MakcuMyMm 10).

[Ikana oueHuBaHUs AJis 3a4eTa:

3ayTeHo — oT 60 10 110 peliTuHroBbIX 6ai0B (BKIItOYas 10 mOOMPUTENbHBIX OAJIOB),

He 3auTeHO — OT 0 10 59 peHTHHTOBBIX OAJLIIOB).




OIIK-1 CiocoOHOCTBIO UCHIOIB30BATh MOJYYCHHBIC 3HAHUS TEOPETHUECKUX OCHOB (yHIAMEHTAIBHBIX Pa3/eI0B XUMUU MPU PELICHUH MPOQeccuo-

HaJIbHBIX 3aJa4

YPpoBeHb OCBOCHUSA
KOMIIETCHIIUH

Inanupyemblie pe3yJbTaThI
o0y4eHuUs1
(TIoKasarenu JOCTHKCHHS 3a-
JAHHOTO YPOBHS OCBOCHUS
KOMIIETCHIINH)

KpuTepun oneHnBaHus pe3yJibTaTOB 00yYeHHSI

2 («He ynmoBmnerBopu-
TEIILHON)

3 («Y noBneTBOPH-
TEIILHOY)

4 («Xoporio»)

5 («OTaaHO»)

IlepBrit  atam  (ypo-
BCHb )

3HaTh: TEOPETUICCKUE OCHOBBI
0a30BBIX XUMHUUYECKUX JUCIHU-
IUTHH

3arpyaHsieTcs B onpe-
JleieHnn 0a30BbIX TTOHSA-
THH 1 GOPMYIUPOBKE
OCHOBHBIX 3aKOHOB XH-
MUH

Nmeet npeacrasie-
HUE O COJIePKAHUH
OTACJIBbHBIX XUMHUYEC-
CKHX TUCIUILINH,
3HAET TEPMUHOJIOTHIO,
OCHOBHBIE 3aKOHBI
XUMUH, HO JOITYCKAaCT
HETOYHOCTH B op-
MYJIHPOBKax

Hmeet nipeacTaBieHue o
CoJiep)KaHUH OCHOBHBIX
yueOHBIX KYPCOB T10
XVMUH, 3HAET TEPMHUHO-
JIOTHIO, OCHOBHBIC 3aKO0-
HBI ¥ IOHUMAET CYII-
HOCTb OOIIMX 3aKOHO-
MEPHOCTEH, U3ydaeMbIX
B paMKax 0a30BbIX XH-
MHUYECKUX JAUCIHIUIMH

NmMmeer yeTkoe, IEIOCT-
HOE TIPEACTaBICHHE O
COACPIKAaHUNU OCHOBHBIX
XUMHYECKHX KYpCOB H
00X  3aKOHOMEPHO-
CTIX XUMHYCCKHUX IIPO-
ecCoB, MH3y4YacMbIX B
pamMKax OCHOBHBIX XH-
MUYCCKUX NUCIHUIIIINH

Bropoit atam  (ypo- | YMeTh: BEIIONHATE cTaHmapt- | He ymeer YMeeT uHTepHpeTU- YMeeT coCTaBIsITh cXe- | YMEET NPOTHO3UPOBATh
BEHb) HBIE IelcTBUSA (Ki1accupuka- POBaTh Pe3yIbTATHI MBI IIPOLIECCOB C HC- Pe3yIbTaThl HECIOXKHBIX
L[Us1 BELIECTB, COCTABJICHUE OTHOCUTEJIBHO IIPO- II0JIb30BaHUEM 3HAHUH | IOCIIEN0BATENBHOCTEH
CXeM IPOIIECCOB, CHCTEMaTH- CTBIX XUMHUYECKHUX OCHOBHBIX XUMHYECKUX | XUMHUYECKHX PEaKINH C
3alusl JaHHBIX U T.IL.) C yde- MPOLIECCOB C MCHOJb- | AUCLMIUIMH, HO JOIyC- | yYETOM OOLIMX 3aKOHO-
TOM OCHOBHBIX MTOHITHH U 30BaHHEM OOIIUX KaeT OT/JEJIbHBIC HETOY- | MEPHOCTEH IPOLECCOB,
00IINX 3aKOHOMEPHOCTEH, NpEJICTABICHUH 1 3a- | HOCTH IpH POPMYJITHU- M3y4aeMbIX B paMKax
(bopMynupyeMbIX B paMKax KOHOMEPHOCTEW, U3y- | POBKE YCIOBHH OCYIIE- | OCHOBHBIX XUMHUYECKHX
0a30BBIX XUMUYECKHUX JHCLH- YaeMbIX B paMKax 0a- | CTBJICHMS TaKHUX IPO- JUCUUIUINH
TUTMH 30BBIX XUMUYECKUX IIECCOB
JUCHUIUINH
YMeTh: pemarh TUIOBbIE He ymeer VYMeer pemiaTh TUIO- | YMeeT pelarb KoMOu- | YMeeT pemaTs 3aJauu
y4eOHbIe 3aJ]a4¥ 110 OCHOBHBIM BbI€ 3a/1a4M U3 0a30- | HUPOBAHHBIE 337aYU U3 | TIOBBIIIEHHOM CII0XKHO-
(6a30BBIM) XHMHYECKUM JIHC- BBIX KypCOB XUMHUU 0a30BBIX KYpCOB XMMHUN | CTH U3 0a30BBIX KYpPCOB
LUITUHAM XUMHUH
Tpernit stan  (ypo- | Bnaners: HaBeikamu pabotel ¢ | He Biageer Bnagneer HaBbIkamMu Brnageer HaBelkamu ca- | Biageer HaBbIKaMH Kpu-
BEHb) y4eOHO THTepaTypoii 1o oc- BOCIIPOU3BE/ICHUS MOCTOSITEJIBHOIO U3y4e- | THYECKOIO aHa/In3a

HOBHBIM XUMHYCCKUM JUCIIH-
IIJIMHaM

OCBOEHHOTO y4e0OHOT0
MaTepHaja o OCHOB-

HHUS OTAEITBHBIX pa3fe-
JIOB y4eOHOM JINTEpaTy-

yueOHOI HHpOpMaIH
110 OCHOBHBIM pa3fesiaM
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HBIM XUMHAYECKUM
JUCLIUILINHAM

PBI IO OCHOBHBIM XUMH-
YEeCKUM JAHUCIUTUINHAM 1
00CyXJIeHHSI OCBOCHHO-

XUMUH, HOPMYITHPOBKU
BBIBOJIOB U y4acTus B
JUCKYCCHH IO Y4eOHBIM

ro MaTepuaia

BOITPOCaM

OIIK-2 BJIaI[GHI/IeM HaBbIKaMU IMPOBCACHUA XUMHNYCCKOT'O 9KCIICPUMCHTA, OCHOBHBIMH CUHTCTUYCCKUMU U aHAJIMTHYCCKUMHA MCTOAAMHU TMOJTYYCHHA U
HUCCjacJ0BaHUsI XUMHUYCCKUX BCHICCTB U peaKI_[I/Iﬁ

YpoBeHb 0CBOCHUSA KOM-
neTeHuHn

Ilnanupyemble pe3yJibTa-
ThI 00y4YeHUs1
(TIoKa3aTeTu TOCTHKCHHS
3aJJaHHOTO YPOBHS OCBOE-
HUSI KOMITCTCHITHH)

Kputepun oueHnBanusi pe3yJbTaToB 00y4eHUs!

2 («He ymosie-
TBOPUTEIHHOY)

3 («Y noBneTBOpH-
TEJIHHO»)

4 («Xoportioy)

5 («OTmaHOY)

[lepBsiit aTam (YypoBeHB)

3HaTh: CTAaHAAPTHBIE METO-
JIbl TIOJTy4eHHS, HIeHTUDU-
Kalluu ¥ UCCIeI0BaHUs
CBOMCTB BEIIECTB M MaTe-
puaoB,mpaBuia 00pabdboT-
KU ¥ 0OPMIICHUS pe3yiib-
TaToB paboTsl, HOpMEI Th

3aTpyaHseTcs B
BBIOOpE METO/
MOJTyYeHUs,
nneHTudukanuu
1 MCCIIEIOBAHUS
CBOICTB yKa3aH-
HOTO BEIIECTBA,
He 3HaeT Tpebo-
BaHMi K 0hopm-
JICHUIO pe3yJIbTa-
TOB HKCIIEPUMEH-
ta u HopM Th

Nwmeer obmee npen-
CTaBJIEHHE O METOIAX
HOJ'Iy‘-IeHI/Iﬂ, HUJACHTU-
(hmkanuu u uccneno-
BaHHUS CBOMCTB OT-
JETLHBIX KJIACCOB Be-
IECTB, MPaBHUIax
Oe3ormacHOro obparie-
HUA C HUMH U CITIOCO-
0ax npeCcTaBICHUS
pe3yIbTaTOB DKCIIE-
pUMEHTa

3HaeT cTaHIapTHBIC Me-
TOJBI IMOJTYUYCHU, UACH-
TUDUKAIMN U UCCIIENIO0-
BaHMSI CBOMCTB pa3iny-
HBIX TPy BELECTB U
MaTepHajoB; IpaBuiia
Tb nipu pabote ¢ HUMH,
OCHOBHbIE TPeOOBaHUS K
0(OPMIICHHIO Pe3yiIbTa-
TOB DKCIIEPUMEHTA, HO
JIOITyCKAEeT OTEJIbHBIE
HETOYHOCTH

3HaeT CTaHAAPTHBIC METOBI
NOJy4eHUs], UACHTH(QUKAINH
U UCCIIEJOBaHUS CBOMCTB
Pa3MYHBIX TPYI BEIIECTB U
MaTepHalioB; TpaBHia TeX-
HUKW 0€30MacHOCTH IPH pa-
00Te C HUMH, OCHOBHBIC Tpe-
OoBaHUS K OpOpPMIIEHUIO pe-
3yJILTATOB SKCIIEPUMEHTA

Bropoii atan (ypoBeHs)

YMeTh: NPOBOJUTH IIPO-
CTbI€ XMMHUYECKHE OTIBITHI
0 IpeAJIaraeMbIM METOAN-
KaM

He ymeer

YMeeT npoBOIUTH OJI-
HO- ¥ IByXCTaJIMIHBIN
CUHTE3 M0 IpeJiarae-
MOl METOIUKE C BEI-
XO0JIOM IIEJIEBOTO TIPO-
nykrta meHee 50% ot
3asIBJIEHHOTO B METO-
JIUKE; aHAJIN3 TTOTY-
YEHHOT'O BEIIECTBA
OJIHMM W3 CTaHJAPT-

‘YmeeT npoBOAUTH O/I-
HO- U IByXCTaIUIHBIN
CHHTE3 M0 Ipejarae-
MOM METOJIMKE C BBIXO-
JTIOM TIEJIEBOTO MTPOTyKTa
6oiee 50% oT 3asIBICH-
HOT0; HJICHTH(HUKAIIIO
M MCCJIEJIOBaHueE
CBOMCTB MOJIy4€HHBIX
BEILECTB U MAaTEPUAJIOB.

‘YMeeT BBIIOJIHITh JEMOHCT-
paTUBHEIE OTBITHI 110 XUMHH;
OJIHO- U IBYXCTaIUNUHBII
CHUHTE3 110 IIpeajiaraeMou
METOJUKE C BBIXOJIOM IIeJie-
BOI'0 MPOJYKTa COTJIacHO
3asiBJICHHOMY B METOJIUKE;
MPOBOJIUTH KOMITJIEKCHEII
aHaJIM3 M UCCIICIOBAHUE
CBOMCTB IMOJIYYEHHBIX Be-
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HBIX MeTOA0B. Jlomyc-
KaeT OT/JeNbHBIC
oImuOKH 1pHu oopm-
JICHUH MTPOTOKOJIA
SKCIEPUMEHTA

Ymeet ohpopMIIATh pe-
3yJBTATHI HKCIIEPUMEHTA
C HEOOJIBIIIUM KOJIUYe-
CTBOM 3aMCYaHHUU

ILIECTB U MaTEpPUAJIOB. Y MEET
0 OPMIIATD PE3yIbTATHI IKC-
IIEPUMEHTa B COOTBETCTBUH C
3asIBJICHHBIMH TPEOOBaHUSIMU

Tperuii atamn (ypoBeHB)

Brnaners 6a30BBIMU HaBbI-
KaMH IPOBE/ICHHS XUMUYe-
CKOT'0 DKCTIIEpUMEHTa U

o OpMIIEHHS eTo pe3yIbTa-
TOB

He Bimageer

Brnaneet 6a30BEIMU
HaBbIKAMH CUHTE3a,
uneHTuukanuy u
H3Y4YEHUS CBOICTB
HECIIOKHEIX BEIICCTB

Brnaneer HaBbikKamMu
CHHTE3a, HIeHTU(HKA-
WU ¥ U3YYCHUS
CBOMCTB OTACIBHBIX
KJIACCOB BEIIECTB (Ma-
TEepHUaJIOB), IPAaBUIBHO-
T'O MPOTOKOIUPOBAHUS
OTIBITOB

BrnaneeT HaBBIKAMHU CHHTE3Q,
WICHTH(PUKAINA U H3yUSHHS
CBOICTB BEILIECTB U MaTe-
pHAJIOB, IPAaBUIIBHOTO TIPO-
TOKOJIMPOBAHUS OITBITOB

I1K-2 Bnagennem 0a30BBIMH HaBBIKAMHU MCITOJIb30BAHUS COBpCMCHHOﬁ afrapaTrypsl [IpU MPOBCACHUHN HAYUYHbBIX I/ICCJ'ICI[OBaHI/Iﬁ

YpoBeHb ocBoeHus
KOMIIETeHIIN U

ILnanupyembie pe3yJibTa-
ThI 00y4eHHsI
(mokazaTeny JOCTHKEHHUS
3aJJaHHOT'O YPOBHS OCBOE-
HUsI KOMIIETEHIIMH )

Kputepum ouennBanusi pe3yJibTaToB 00y4eHUs!

2 («He ynoBnerBopu-
TEJIHHOY)

3 («Y moBIETBOPUTEIB-
HOY)

4 («Xoporioy)

5 («OTnaHOY)

[lepewiit sTan (ypo-
BEHbB)

3HaTh: CTaHIAPTHBIE METO-
JIbl IPUMEHEHHSI COBPEMEH-
HOH anmaparypsl IIpH IIPo-
BEJCHUHU HAYYHBIX UCCIIE0-
BaHUH, NIEHTU(UKALUH U
HCCIIE0BAHNS CBOUCTB Be-
LIECTB U MaTepHa-
JIOB,IIpaBMiIa 00pabOTKH U
o OpMIIEHUS PE3yIbTAaTOB
pab6oTsl, HOpMBL Th

3aTpyAHsEeTCs B BbI-
Oope MeToa npuMe-
HEHUSI COBPEMEHHOM
anmapaTtypsl MpH
MPOBEJICHUH HAYYHBIX
HUCCIIeJOBAHUM, UJICH-
TU(UKAAN U HCCIIe-
JIOBaHMS CBOMCTB
YKa3aHHOTO BEIECT-
Ba, HE 3HaeT TpeboBa-
HUH K 0OPMIICHUIO
pe3ynbTaTOB JKCITe-
pumeHTa u HopM Th,
HO JOIYCKAaeT OmKo-

Nmeet obmee npen-
CTaBJIEHHE O METOIAX
MPUMEHEHUS COBPEMEH-
HOU anmapaTypbl Mpu
W3yUYCHHUHU CBOMCTB OT-
JETTLHBIX KJIACCOB Be-
IIECTB, MPaBUiIax 6e30-
MacHoOro oOpareHus ¢
HHAMH U CIIoco0ax mpej-
CTaBJICHUS PE3YJIbTATOB
JKCIIEPUMEHTA

3HaeT cTaHIapTHBIE METO-
JIbl IPUMEHEHHSI COBpE-
MEHHOM annaparypsl IpH
MIPOBEICHNH HaY4HBIX HC-
CJICZIOBAaHU U HCCIIE/I0Ba-
HUSI CBOWCTB pa3InYHbIX
TPy BEIECTB U MaTe-
puanos; npasuia Th npu
pabote ¢ HUMHU, OCHOBHEIE
TpeOoBaHMs K oopmite-
HUIO PE3YyJIbTATOB JKCIIE-
pUMEHTa, HO JOITyCKaeT
OTJIENbHbIE HETOYHOCTH

3HaeT cTaHgapTHHIE Me-
TOIBI TPUMEHEHHUSI CO-
BPEMEHHOHM anmnaparypsl
OpU MPOBEIECHUM Hay4-
HBIX UCCIIeI0BaHuH,
uiaeHTUGUKAIIMA U HC-
CJIEZIOBAaHMs CBOMCTB pas-
JIMYHBIX TPYIII BEMIECTB U
MaTepHaoB; npaBuiIa
TEXHUKH  0€30MacHOCTH
npu pabore ¢ HUMH, OC-
HOBHBIE TpeOOBaHUSI K
0(OPMIICHHIO  pe3yJIbTa-
TOB PKCHIEPUMEHTA
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K1

Bropoit stam (ypo-
BCHB)

YMeTh: IPOBOAUTH XMMHYE-
CKHE DKCTIEPUMEHTBHI C HC-
[I0JIb30BAaHUEM COBPEMEH-
HOH anmnaparypsl

YMeeT npoBOAUTh
HEKOTOPBIE XUMHUYE-
CKHE IKCTIIEPUMEHTEHI C
KCIIOJIb30BAHUEM CO-
BpEMEHHOM arrapa-
TYpBI, HO TOITYCKAEeT
OIIMOKHU

YMeeT npoBOAUTH XH-
MUYECKHE IKCIIEPUMEH-
THI C UCTIOJIb30BaHHUEM
COBpPEMEHHOM armnapa-
TYpHbI, HO

JTOITYCKAaeT OTAEThHBIE
OINOKH.

YMeeT npoBOIUTH XUMHU-
YECKHUE IKCIIEPIMEHTHI C
HCIIOB30BAaHUEM COBpE-
MEHHOM anmnapaTyphl;
OCYIIECTBISET UASHTH(DH-
KaIMIO U UCCIIEIOBaHUE
CBOWCTB IMOJTyYEHHBIX BE-
[IECTB ¥ MaTEPHAIIOB.
YmMmeeT ohopMITITh pe3yib-
TaThI SKCIICPUMEHTA C HE-
0O0JIBIIUM KOJIMYECTBOM
3aMEYaHHM

VYMeeT BRINOIHATH Jie-
MOHCTPATUBHBIE OMBITHI
10 XMMUU C HCIIOIb30Ba-
HUEM COBPEMEHHOM ar-
napaTyphl; IPOBOJIUTH
KOMIIJICKCHBIN aHaIN3 |
HCCIICAOBAHUE CBOMCTB
MOJIYYECHHBIX BELIECTB U
MaTepuaioB. YMeeT

0 OPMIIAITH PE3yIbTATHI
AKCIIEPUMEHTA B COOTBET-
CTBHU C 3asBJICHHBEIMHA
TpeOOBaHUSAMHU

Tperuit stam (ypo-
BCHB)

Biagets 6a30BbIMU HaBBI-
KaMH HCIIOJIb30BaHUS CO-
BPEMEHHOU anmnapaTypbl
[IpU IPOBEJICHUU HAYYHBIX
HCCIICJOBAHUM

Brnaneet HeKOTOpBIMU
HaBBIKAMH HCITOIB30-
BaHHSI COBPEMEHHOM
amnmapaTypsl IpU Ipo-
BEJICHUY HAYYHBIX HC-
CJIeTOBaHMiA, HO JI0-
MyCKaeT OINOKU

Bnaneer 6a3oBbIMUHA-
BBIKAMHU HCTIONIb30BAHUS
COBpPEMEHHOM ammnapa-
TYpBI IIPUA IPOBEAECHUU
Hay4YHBIX I/ICCJ]C)IOBaHI/Iﬁ

Bnaneer 6a30BbIMU HaBbI-
KaMU HCIIOJIb30BaHUs CO-
BPEMEHHOU anmnapaTtypbl
IIpU IIPOBEACHUN HAYYHBIX
UCCJICJIOBAHUHN, HICHTU (Y-
Kallui U U3y4YCHUS CBOIMCTB
OTJCTBHBIX KIIaCCOB Be-
iecTB (MaTepuaioB), mpa-
BUJIBHOT'O ITPOTOKOJIMPOBA-
HUSI OTIBITOB

Bnaneer 6a30BbIMU Ha-
BBIKAMH MCIIOJIb30BAHNUS
COBpPEMEHHOM ammapary-
PBI IIpH MIPOBEJCHUN Ha-
YYHBIX UCCIIEIOBAHUM,
UACHTU(QUKALUHT U U3Y-
YeHHs CBOMCTB BEIIECTB 1
MaTepraioB, IPaBUIbHO-
ro MPOTOKOIMPOBAHMS
OTIBITOB

[1K-3 Brnagenuem cucreMoil pyHIaMEHTAIbHBIX XUMUYECKUX TTOHSATHH.

YpoBeHb ocBOe-
HUA KOMIIETCH-

INaanupyembie pe3yJabTaThl
o0yueHust
(TIokazaTenu TOCTHKEHHS 3a-

Kpurepum oueHnBaHusi pe3yJibTaTOB 00yUeHHUs

2 («He ynoBnerBo-

3 («Y noBneTBOpH-

4 («Xoporioy) 5 («OTIyHOY)
1107 JAHHOTO YPOBHS OCBOCHUS PUTETBHO) TEJIbHOY)
KOMIIETECHIIMH)
[lepsarit oTan | 3HaTh: OCHOBHBIE JTAllbI U 3a- ®parmMeHTapHbIE Henonnele npen- Cdopmuposannsie, Ho | ChopmupoBaHHbIE
(ypoBeHb) KOHOMEpPHOCTH (hOPMHUPOBaHUsI | MPEJCTaBICHUS 00 | cTaBJIEHUS 00 OCHOB- | COZEpIKallne OTAENb- CHUCTeMaTHYeCKHe

(bYH,Z[aMeHTaHBHBIX XUMHUYC-

OCHOBHBIX 3Talax

HBIX JTallax " 3aKo-

HBIE TTPOOEITBI TTPE/I-

MMpEACTaBJICHUA 00 OCHOBHBIX
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CKHUX IOHATUI

Y 3aKOHOMEPHO-
cTsx hOpMHpOBa-
HUs pyHIAMEH-
TaJbHBIX XUMUYeE-
CKUX MOHSATHUN

HOMEpHOCTSX (op-
MupoBaHus GyHa-
MEHTAJIbHBIX XUMH-
YECKHUX MOHITHUI

CTaBJIEHUS 00 OCHOB-
HBIX 3Talax ¥ 3aKOHO-
MEPHOCTSIX (DOPMHPO-
BaHUs (yHIAMEHTAJIb-
HBIX XUMUYECKUX T10-
HATHI

JTamax v 3aKOHOMEPHOCTSX
(hopmupoBanus PyHIaAMEH-
TaJbHBIX XUMHYECKUX MTOHS-
TN

Bropoit aTam | YMeTh: IPUMEHAThL OCHOBHEIE | OOmamaer dpar- YMeeT MpuMeHSITh B nenom ycnemaoe CdopmupoBaHHOE YMEHHE
(ypoBeHb) (hyHIaMeHTanbHbIE XUMUYe- MEHTapHOM cHo- OCHOBHBIE (yHIa- MPUMEHEHUE OCHOBHBIX | MOJIb30BATHCS OCHOBHBIMH
CKHUE TTOHATHUS COOHOCTBIO ITPH- MEHTaJIbHbIE XUMU- (byHIaMEeHTaIbHbBIX (byHAaMeHTaIbHBIMUA XUMH-
MEHEHUS OCHOB- YEeCKHE TIOHTUS XUMHAYECKUX MTOHATUH | YECKUMH MOHATHIMU
HBIX (pyHIaAMEH- ¢ HEOOJIBIINM KOJTH-
TaJIbHBIX XUMHUYC- YeCTBOM 3aMeYaHui
CKHX MOHSITHI
Tpetuit stan | Bmagers cucremoit 6a30BBIX ®parMeHTapHOE B nenom ycnemnoe, | B nenom ycnemsoe, HO | YCHEMIHOE U CUCTEMAaTHYe-
(ypoBeHb) (byHAaMEHTaIbHBIX XUMHYE- NPUMEHEHUE OCHOB- | HO HE CHCTEMaTHue- | COAeprKallee OT/IeINb- CKoOe MpuMeHeHue QyHaa-

CKHUX HNOHSTHI

HBIX (yHIAMEH-
TaJIbHBIX XUMUYE-
CKMX IOHATUI

CKO€ IIPUMEHEHHUE
(hyHIaMEHTAITBHBIX
XUMUYECKUX MOHS-
TUAN

HBIE TTPOOEITBI TPHME-
HeHHUe (QyHIaMeHTaIb-
HbIX XUMHWYCCKUX I10-
HATUI

MEHTAJIbHBIX XUMUYECKHUX
MOHATHH

ITK-4 CriocoOHOCTBIO TPUMEHSATh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI M 3aKOHOMEPHOCTH Pa3BUTHsI XMMUYECKON HAYKH MPHU aHAIN3€ MOJTydYeH-
HBIX P€3YyJIbTaTOB.

YpoBeHs oc- Kpurepun orieHrBaHus pe3ynpTaToB 00yUIEeHHs
[Inanupyemsbie pe3yabTaThl
BOEHUS KOM- 2 («He ynoBnerBopu- 3 («Y 1oBNETBOPUTEIIB-
o0OyueHus 4 («Xoporio») 5 («OTnu4yHOY)
METEHIINHA TEIHLHOY) HOY)
[leperiii 3Tan | 3HaTh: OCHOBHBIC JTambl pa3- | He 3Haer oOumx xumuue- | McneithiBaeT onpesnesieH- | Bnageer HauanbHbIMU HaBbl- | CIIOCOOEH K TPaMOTHOMY
(ypoBenb) BUTHS XUMUU; CKHX IIOHATHHM U HE YMEET | HbIE 3aTpyJHEHUS IPH KaMH U yMeeT IPUMEHSTh pacnpeeeHUI0 BPEMEHH U

Hay4YHbIC JOCTIKEHHUS Haunbo-
Jlee BBIIAIOMIUXCS OTEYeCT-
BEHHBIX U 3apyOeKHBIX XUMH-
KOB,

WX BKJIAJ B Pa3BUTHE XUMUMU.

IMPUMCHSATDH 3aKOHBI K pC-
IIEHUIO MPOCTBIX 3a1a4
10 XUMUH

peuieHuu 3aaa4 no XuMmumn

MOJTyYeHHbIC 3HAHUS K pe-
IICHWIO 3a/1a4 I10 XUMHH, a
Tak)Ke UCII0JIb30BaTh 3HAHUS
MIPH TOCTPOCHUH CEPhE3HBIX
3a1a4 B XUMHYECKOH o0J1ac-
TH.

paccTaHOBKE MPUOPUTETOB
B BBITIOJTHCHUH PAOOTHI.
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Bropoit stan
(ypoBeHb)

VYMeTb: OICHUBaTh XUMHUYE-
CKHE IMOHATUS M 3aKOHBl B
CIIO)KHOM cuCTEeMe BO33PEHUI
COBPEMEHHON XUMUU

He ctpemuTtcs BbINOI-
HUTH pPabOTy KayecT-
BEHHO, HE 3(P(HEKTHBHO
nonoupaeT  HeoOXOau-
MBIE METO/IBI.

I[loHuMaeT BaXKHOCTH K
MMOAXOAY PpCIICHUS XHU-
MHYECKON 3a7add, OJI-
HaKO HE KOHTPOJIUPYET
Ka4yeCTBO  IMOJYYECHHBIX
pe3yIbTaTOB.

CnocobeH K (hopMyJTUPOBKH
OCHOBHBIX XUMHUYECKUX
NPUHITUIIOB KCCIIEA0BATEIb-
CKOH paboTHl.

Kontpomupyer  daxropsl,
CITocOoOHBIE TIOBJIUSATH
Ha BEITIOJHSACMYIO paboTy,
pu HEOOXOJUMOCTH  KOP-
PEKTUPYET CBOU JICHUCTBUSL.

Tperuii stan
(ypoBenb)

Brnagere: HaBbplkamMu  00s3a-
TEILHOIO O3HAKOMJICHHS C
MPEABICTOPUEH TOTO WM HHO-
ro BONPOC IOCTABICHHOTO B
€ro IPaKTUYECKOW HaAy4yHOU U
HeJarorndyeckon  JieITeabHO-
CTH.

He cmocoben »sddexk-
TUBHO UCIIOJIb30BaTh
CBOU 3HAHUS B HAyYHOU
JeSITEbHOCTH.

HcnmITEIBaCT  CIIOKHOCTH
TIPY OTIPE/ICIICHUH BBIOOpA
HEOOXOIUMOro  XUMHYE-
CKOIr'o MeToja Ui JOCTH-
JKEHHUS LIETH.

Brnanmeer mocTaTOUHBIM KOJIH-
YeCTBOM 3HAHWI MO BHIOOPY
MeTofla, TPUMEHSIEMOTo st
JTAHHOT'O MCCJIEAOBAHI.

[TokaseiBaeT YBEPEHHOE
BIIaJICHUE 3HAaHUSIMH BO
MHOTHX HalpaBJICHUSIX XH-
MHYECKOT0 aHaJIH3a.

Kputepusmu orieHUBaHUS SIBISIOTCS OaJlIbl, KOTOPBIE BBICTABJISIOTCS IIPETO1aBaTesieM 3a BUJIbI JEATEIbHOCTH (OIICHOYHBIE CPEJICTBA) 110 UTO-
raM M3y4eHUs: MOJIYJICH TUCIUILIMHBI, IEPEUYNUCICHHBIX B PEUTHHT-TUIAHE JUCIUTLINHBI, I SK3aMEHA:TEKYIIUH KOHTPOJIb — MakcuMyM 40 0alios;
pyOeXKHBIN KOHTPOJIb — MakcuMyM 30 6ayioB, MOOHIPUTENbHBIE 6Tl — MakcuMyM 10.

IIIxans! oneHUBaHuA I DK3aMeHa:

oT 45 110 59 6anI0B — «yAOBIETBOPUTEIHLHOY;

oT 60 110 79 6a/I0B — «XOPOIIOY;
oT 80 6amIOB — KOTIIMUHOY.
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4.2. TunoBbie KOHTPOJIbHbIE 32/IaHUS UJIM HHbIE MAaTepHAaJIbl, He00X0AUMbIe IJIl OIleHKHU 3HA-
HMIi, yMeHHIi, HABBIKOB U ONbITA AeATeJbHOCTH, XapaKTePU3YIOUIUX 3Tanbl GopMHPOBAHUSA
KOMIIeTeHI[HIl B Mpolecce 0CBOeHHsI 00pa3oBaTe/ibHOI NporpaMMmbl. MeToau4yeckne Marte-
pHAJIbI, ONPe/ieIsIIoIINe MPOolelyPbl OLIEHUBAHUS 3HAHMI, YMEHUI, HABHIKOB M ONbITA J1esl-
TeJbHOCTH, XapaKTePU3yIOIMX 3Tanbl (HOPMHUPOBAHUSA KOMIETEHIN

Oranbl PesynbTarel o0yueHus Komnerennus OneHouHbIE CpPECTBA
OCBOCHMS
1-ii oran | 3HaTh: Teoperuueckue oc- | OIIK-1 cmocoGHOCTRIO He- | KommokBuyM, TecTHpo-
3HaHMUs | HOBbI 0A30BBIX XUMUYE- M10JIb30BATh MOJYYEHHBIE BaHue, 3amumra jgadopa-
CKHX JUCIUTUINH 3HAHUS TEOPETHUECKUX OC- | TOPHOU PabOTHI
HOB (yHIaMEHTAIbHBIX
paszienoB XUMHUH PU pe-
HIeHUH MTPOo(ecCHOHATBHBIX
3a/1a4
3Hath: cranaaptHbie MeTo- | OIIK-2 BiageHrem HaBbI- KomnokBuym, Tectupo-
16l TIOTYYEHUs, UACHTU(DU- | KaMH XMMHYECKOT0 3KCIIe- | BaHHe, 3alluTa Jlabopa-
Kallud W  HCCJIEeNOBAaHUS | PUMEHTa, OCHOBHBIMU CUH- | TOPHOU pabOThI
CBOMCTB BEIIECTB U MaTe- | TETUUECKUMHU U aHAIUTHYC-
pHuasioB, mpaBuia o0paboT- | CKUMHM METO/IaMH MOJTy4e-
Ki U 0DOpMIICHUSI PE3YJib- | HUS U UCCIICAOBAHUS XHUMH-
TaToB paboTel, HOpMbI Th YECKUX BELECTB U Peaklui
3HaTh: CTAaHJAPTHBIC ME- [IK-2 Bnanenuem 6a3oBbiMu | KostokBuyMm, TeCTUpO-
TO/bI IPUMEHEHUS COBpe- | HaBBIKAMH HCIIONB30BaHUS | BaHUE, 3allluTa Jiabopa-
MEHHOH anmaparypsl IpU | COBPEMEHHOM anmapaTypsl | TOPHOU pabOThI
MIPOBEACHUMU HAYYHBIX UC- | IIPU IPOBEICHUH HAYUHBIX
CJIeIOBaHUM, UICHTUDH- HCCIICIOBAHU I
Kalluu ¥ UCCIIEIOBAHUS
CBOWCTB BEILIECTB U MaTe-
pHUasoB, mpaBuiia 00padoT-
KU ¥ 0()OPMIICHUS pe3yIb-
TaToB paboTel, HopMbl Th
3HaTh: ocHoBHbIE dTanbl U | [IK-3 Branenuem cucremoii | KotokBuym, TecTupo-
3aKOHOMEPHOCTH  (QOopMH- | PyHIAMEHTATBHBIX BaHUe, 3aIuTa Jadopa-
poBaHus  (yHIAMEHTAJIb- | XUMUUYECKHUX MTOHSATHH. TOPHOU pabOThI
HBIX XUMHUYECKHUX MOHSATUHN
3HaTth: ocHoBHBIE OoTanbl | [IK-4 crmocoOHOocTRIO TipH- | KostokBUyM, TeCTHPO-
Pa3BUTHUS XUMUH; MEHSTh OCHOBHBIE €CTECT- | BaHHUE, 3aIIuTa Jadopa-
Hay4HbIC JIOCTH>KCHUSI | BEHHOHAYYHBIE 3aKOHBI U | TOPHOUM pabOTHI
HamOojee  BBIJAIOIIUXCS | 3aKOHOMEPHOCTH Pa3BUTHUSA
OTEUECTBEHHBIX U 3apy- | XUMHUYECKOM HayKd TIpH
OEKHBIX XHMHKOB, aHaJIM3€ TMOJYyYEHHBIX pe-
WX BKJIAJ B Pa3BUTHE XHU- | 3yJIbTaTOB
MHH. MOJIYYEHHBIX PE3YJIbTATOB
2-fi aTanm | YMeTh: BBITIOJHATh CTaH- OIIK-1 crmoco6HoCTRIO Hic- | KommokBuyM, TECTHPO-
VYMeHust | mapTHble JeHCTBUS (KJIac- | MOJIb30BATh MOJTYYEHHBIE BaHUe, 3aImTa Jadopa-

cuuKaIus BemecTB, Co-
CTaBJICHHE CXEM Ipoliec-
COB, CHCTEMAaTH3aIUs JTaH-
HBIX U T.I1.) C Y4E€TOM OC-
HOBHBIX ITOHSITHI U 0OIINX
3aKOHOMEpPHOCTEH, (op-
MYJIUPYEMBIX B paMKax

3HAHUS TEOPETHUYECKHUX OC-
HOB (pyHIIaMEHTAJIBHBIX
pa3zesnoB XUMHH IIPH pe-
HIEHUH NPO(eCcCHOHATBHBIX
3ajga4

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

KounnokBuym, TecTupo-
BaHUe, 3ammTa gabopa-
TOPHOU pabOThI

YMeTb: NPOBOAUTH XUMH-
YEeCKHE IKCIIEPUMEHTBI C
UCIIOJIb30BAHUEM COBpE-
MEHHOH arnmnapaTypbl

IIK-2 BnageHueM 0a30BBEIMUA
HaBBIKAMM HCIOJIb30BAaHM
COBPEMEHHOM anmnaparypsl
MIPH MPOBEICHUU HAYYHBIX

Komnoksuym, Tectupo-
BaHUe, 3alluTa Jlabopa-
TOPHOU pabOTHI

HCCIIEI0OBAaHUI
VYmers: npumensats ocHoB- | [IK-3 Brnanenuem cucremoii | KomiokBuym, Tectupo-
Hele  (yHIaMEHTAJIbHBIC | (PYHIAMEHTAIBHBIX BaHUe, 3alIMTa Jlabopa-

XUMHNYCCKHUEC ITOHATHA

XHUMHYCSCKHUX ITOHSATHI

TOPHOU PabOTHI

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

[IK-4 cnocobHOCTBIO TpH-
MEHATb OCHOBHBIE €CTECT-
BCHHOHAYYHBIC 3aKOHBI U
3aKOHOMEPHOCTH PA3BUTHUSA
XUMHUYECKOM HAyKu IIpU
aHaJIN3€ TOJIYYECHHBIX pe-
3yJIbTAaTOB

Komnoksuym, Tectupo-
BaHUe, 3alIuTa Jlabopa-
TOPHOU pabOTHI

3-i1 aran
Bnanenuns
HaBBIKAMU

Bnanets: HaBbikamu pabo-
ThI C yUeOHOU JUTEpaTy-
PO 110 OCHOBHBIM XMMH-
YEeCKUM JIUCLHUIIIMHAM

OIIK-1 crnocoOHOCTHIO HC-
MOJIb30BATh MOJTYYCHHBIC
3HaHUS TEOPETUUYECKHUX OC-
HOB (DyHIaMEHTaTbHBIX
pa3zienoB XUMHUH MpHU pe-
IEHUHU TPO(PECCHOHATBHBIX
3a/1a4

KomnoxBuym, Tectupo-
BaHUe, 3aImTa 1abopa-
TOpPHOU pabOThI

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

OIIK-2 BrnageHneM HaBbI-
KaMH XMMHYECKOI0 JKCIIe-
pUMEHTa, OCHOBHBIMH CHH-
TETUYECKUMH U aHAJIIUTUYE-
CKMMH METOJIaMH IOTyYe-
HUS U UCCIIE0BAaHUS XUMH-
YECKHUX BEIECTB U PEaKUi

Komnoksuym, Tectupo-
BaHUe, 3alIuTa Jlabopa-
TOPHOI pabOThI

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

[1K-2 BnageHueM 0a30BBIMU
HaBBIKAMH HCIOJIb30BaHUS
COBPEMEHHOM anmnaparypbl
MIPU TTPOBEICHUH HAYIHBIX

Konnoksuym, Tectupo-
BaHMeE, 3aIHUTa Jabopa-
TOpPHOU pabOTHI

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

XUMHYECKUX IOHATHI

XUMHYECKUX ITOHATHI

TOPHOU pabOTHI

Bnaners: HaBeIkamMu 005-
3aTEeIbHOT0 O3HAKOMIICHUSA

[IK-4 cnocobHOCTBIO TIpH-
MEHSTb OCHOBHBIE €CTECT-

Konnoksuym, Tectupo-
BaHHe, 3alMTa JJabopa-
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C MPEeABICTOPUEH TOrO WM | BEHHOHAyYHble 3aKOHBI U | TOPHOI pabOThI
HMHOTO BOIIPOC MOCTABJIEH- | 3aKOHOMEPHOCTU Pa3BUTHUSA
HOTO B €r0 NMPaKTUYECKOW | XUMUYECKOW HayKd Mpu
Hay4YHOU U mejaroruye- aHaJIM3€ TMOJYyYEHHBIX pe-
CKOI1 1eTeIbHOCTH. 3yJlbTaTOB

TTIOJIYUYCHHBIX PC3YyJIbTATOB

3ammTa JadopaTropHoii padoThI

HaumenoBanue 1abopatopHbIX padboT

M3yueHne XMMU4eCKOr0 PaBHOBECUSI TOMOTE€HHOM peakuuu

N3yuyenue 3aBUCUMOCTH J1aBJICHUSI HACBIIIIEHHOTO TTapa UHIUBUIYalb-
HOM JKUJKOCTU OT TEMIEPATYPHI.

Onpeznenenue YHTANBINN 00pa30BaHMsI KPUCTAIIIOTHAPaTa U3 6€3BO/I-
HOU COJIA U BOJBI.

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

N3yuenue 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 nuarpaMmbl paBHOBECHUS B CUCTEMAX C OIPaHU-
YEHHOU pacTBOPUMOCTBIO.

OHpeIleJIeHI/Ie AKTUBAIIMOHHBIX ITapaMETPOB PCAaKIINN OKHUCJICHUA HO-
AUJI-NOHA ITCPOKCUIOM BOAOPOJd MCTOJOM OTCUCTA BPCMCHMU.

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

Onpenenenne 3pPEKTUBHBIX YUCEI ITEPEHOCAa HOHOB B PACTBOPE CEPHOIT
KHCIIOTEHI.

14

HccnenoBanue 21eKTpUUeCKON MPOBOAUMOCTH JIEKTPOIUTOB B BOJE.

15

OnpeneneHHe KOHCTAHThI JHUCCOITHAIIH OJTHOOCHOBHOM KHMCJIOTBI METO-
JAOM U3MEPCHUA SJICKTPOIIPOBOJHOCTH PACTBOPOB

16

HccnenoBanue snemenrta Jlanuens

17

OHpeI[CJ'ICHI/Ie IMMPOU3BCACHUA PACTBOPUMOCTH TpPpYyAHOPACTBOPHUMOI'O
ICOCAMHCHUA MCTOAOM N3MCPCHUS DJICKTPOABMIKYIIIUX CHUJL.

18

OHpeI[eJ'ICHI/IC TeMnepaTypHoﬁ 3aBUCHUMOCTH BHeKTpO,Z[BI/I)KYH_Ieﬁ CHIJIbI
raJJbBAaHHYCCKOT'O 3JICMCHTA U pacqéT Ha €€ OCHOBE TEPMOIAUHAMHUYICCKUX

BEIUYMH XUMHYSCKON pCaKknunu.

[IpoBoauTcst B popMe yCTHOTO OINpOca /10 BBHITOJHEHUS pabOThl U MPOBEPKU 0HOPMIIEHHON
paboThI B 1a00PaTOPHOM KypHAJe.
Kputepun n MmeTonnka OlleHUBaHHMS:

OI_ICHKa MPOMECIKKYTOUHBIX 3HAHUI CTYJACHTOB Ha J'Ia60paTOpHLIX pa60Tax OCYIICCTBIIAACTCA

Ha OCHOBAaHWH WX OTBETOB Ha BOIIPOCHI JJIA CaMOCTOSATEIbHOM IIOATOTOBKH.
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- 0 6GayIIOB BBICTABIIAETCS CTYNIEHTY, €CIIM OH HE BJIAJICET COIep KaHUEM Ja00opaTOpHON pabOTHI;

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

- 3 Gayuta BBICTABJISIETCSl CTY/ICHTY, €CJIM OH BIIQJICET COJCPKaHUEM J1a00opaTOpHOM paboThI, HO HE
MOYET OOBSCHHUTDH IMOJIyUYCHHBIE PE3yJbTaThl; B padOTE JOMYIIEHBI OMH-IBAa HEJ0YeTa MPU OCBe-
IICHUU OCHOBHOTO COJICPYKAHHS OTBETA;

— 5 Gasuta BBICTABIIAETCS CTY/ACHTY, €CIIM OH eciH JabopaTopHas paboTa BBIINOJIHEHA B ITOJHOM 00b-
€M€ U CTYICHT MOXXET OOBSICHUTH ITOJTyYCHHBIE PE3YJIbTATHI.

KouiokBHYyMBI
Ilecroii cemecTp
IIporpaMmma nepBoro KOJJIOKBUYMA 110 XMHMHY€ECKOH TEPMOIUHAMHUKE

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

Tepmonunamuyeckue nporecchl. CaMOnpor3BOIbHBIE U HECAMOIPOU3BOJIbHBIE, TEPMOJMHAMUYECKI
o0paTrMble 1 HeOOpaTHMBbIE, PABHOBECHBIE  HEPABHOBECHBIE ITPOIIECCHI.

[lepBoe Hauano (3aKOH) TEPMOAMHAMUKHU, €r0 COACPKAHUE U MAaTeMaTU4eCKHe BbIpakeHHs. BHyT-
peHHsis SHeprus, sHTanbnms. VX cBoiicta. Termora u paboTsl pazmuaHoro poaa. OG00IIEHHbBIE CHITBI 1
000011IeHHbIE KOOPAWHATHL. BblunclieHne M3MEHEHUs! BHYTPEHHEW JHEPrHH, TEIJIOTHl U PabOThI MpH
NPOTEKAHUM PA3IUYHBIX MpoleccoB. TeroeMKkocTs. TennoeMKocTH Kak Mepa U3MEHEHHsI BHYTPEHHEH
SHEPIUY WM SHTAIBIUK C U3MEHEHHEM TeMIlepaTypbl. 3aBUCUMOCTh TEIJIOEMKOCTH WHAWBHIYAILHOTO
BEILIECTBA OT TEMIIEPATyphl.

[lepBoe Havao 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 TEPMOJMHAMUYECKUX BEJMUYMH U UX UCIOJIB30BAHUE B TEPMOIMHAMHUECKUX pac-
yerax. Pacuer temoBbx 3¢dpdexros mo ganabiM H u H®-H® wm H%98 u H®; - H°298. Pacyersi ¢ mc-
ToJIb30BaHKeM ypaBHenus [ '1n00ca - ['enpmrosbiia.

Bropoe Hayasno (3aKoH) TepPMOIMHAMHKU. TepMOAMHAMUYECKHAE METO/IbI PACCMOTPEHHsI BOIPOCa 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 TeIlooOMeHa. MeTosibl pac-
yeTa U3MEHEHHs SHTPOIMH TPY NPOTEKAHUH Pa3IMyYHbIX MPOIEcCOB. AOCOMOTHAs 3HTponus. Beraucienve
a0COIOTHOM SHTPONMH U €€ u3MeHeHusl. VI3MeHeHne SHTPOIK M30IMPOBAHHON CHCTEMBI U HAIlpaBJIeHUE
nporiecca. Kpurepry BO3MOKHOCTH HaIpaBJIeHUs ¥ NpeZieia MPOTEKaH!s! Pa3iIMYHBIX IIPOLIECCOB B U30JIMPO-
BaHHOU CHCTEME.

OObeMHeHHOe ypaBHEHHE MEPBOrO U BTOPOTo Havajl TEPMOAMHAMUKH ((yHIaMEHTaTIbHOE ypaBHEHUE
['n006ca). 3HaueHne 3Toro ypaBHeHus. PyHaMeHTaIbHbIE ypaBHeHUs! [ MO0Oca U1 OTKPBITBIX U 3aKPBITHIX
CHCTEM.

Meron tepmoamHammudeckux (QyHkimid [1606ca. BHYTpeHHSssT SHEprusi ¥ SHTAIBINS KaK HW30XOpPHO-
W303HTPONUIHBIN 1 M300apHO-M309HTPONUIHBINA TOTEHIIHATBL.

Oueprus ['enpmroneiia v saeprus [ m606ca, nx nomubie quddepentmanel, ceovictsa Fu 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
CMBICIT BEJTMYHH, BXOSIIHX B ypaBHeHHe [ n00ca - ['enpmropiia. 3HaueHne ypaBHeHus. BistHie Temrepa-
TypbI Ha I3MeHeHue sHeprun [ nooca. Merozpl pacuera AG.

XyMHYecKHe MOoTeHIMaibl. WX cBolictBa. XUMHYECKHE MOTEHIMATLI OJMHOKOMIIOHEHTHBIX CHCTEM.
CBs3b XUMUUYECKMX TIOTEHIIMAIOB C 3Heprueii [ nooca.
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TepMoMHAMUYECKHI METO] aKTUBHOCTH. Ero cyTh. AKTUBHOCTb, KOA((hHIIHEHT akTHBHOCTH. JleTyduecTs
1 KodhuIeHT JeTydecTi. Or3ndecknii 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 BEJIMUUHBI, UX CBOWCTBA. Pa3nu-
qre MEXIy NapLHaIbHBIMU MOJISIPHBIMH BEJIMYMHAMM MU XUMUYECKUMU MOTEHIMATaMU. Y paBHEHUS
I'n66ca-/Irorema.

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

Heuneansubie pactBopsl. [IpenensHo pa3daBieHHbIE pacTBOPHI. TepMOAMHAMUYECKUM METOH
AaKTUBHOCTH, ero cyTb. Koo dunuenTs! aktuBHOCTH. CTaHIApTHBIE COCTOSHUS.

PaBHOBecue ‘““kuikocTh-nap” B OMHApHBIX cucTeMax. J(MarpaMMbl COCTOSIHMSI, UCIIOJIb3yEMBbIE
JUISL OTIICAHUsI CBOWCTB OMHAPHBIX pacTBOPOB. J(narpammel “o01ree AaBiIeHUE-COCTaB” U ~TeMIiepa-
Typa-cocTaB” UACAJIbHBIX M HEUJCAIbHBIX KHUJIKUX PAacTBOPOB. OCHOBHBIE THUIIBI OTKJIOHEHHH OT
3aKOHOB HJEAIbHBIX pAcTBOPOB. A3EOTpONHBIE CMECH W HUX CBOicTBa. 3akoHbl ['nbbca-
KonoBaioBa, ux aHaius. Pa3neneHue HEOrpaHMUYEHHO CMELIMBAIOUIUXCS KHUAKOCTEH METOJOM Iie-
PETrOHKH.

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

KonnuraruBable CBOWCTBA pacTBOPOB. 3aBUCHUMOCTb TEMIEPATYPbl KUIIEHUS U TeMIIEpaTyphbl
3aMep3aHus OT COCTaBa U CBOWCTB YHUCTHIX KOMIIOHEHTOB B WJ€AJIbHBIX, NPEAEIBbHO Pa30aBIEHHBIX
U HewuJealbHbIX pacTBopax. Kpuockomudeckas v 30ynuocKkonuyeckasi moctosiuuele. Ux Qusmuue-
ckuit cmbica. Kpuockonust u 20yIuOCKOTIHS.

Ocmotuueckue sBienus. Y pasHenue Baut-I'odda, ero repmoanHaMuyeckuii BEIBOSI.

Pacripenenenuie pacTBOPEHHOTO BELIECTBA MEXKIY JIBYMS HECMEIIMBAIOIIMMMCS PaCTBOPUTE-
nsmu. KoncranTa pacnpenenenus v KOdphUIUEHT pacipeaeneHus. DKCTPaKIusl.

IIporpamma TpeTbero KOJJIOKBUYMa 110 XUMHYECKOW TepMOIMHAMHUKE

['ereporeHHble — 1 TOMOreHHbIE cucTeMbl. O01We MoHATH 1 onpeneieHus. dasza, cocTapisoLe
BEIIIECTBA, KOMITOHEHT, YMCII0O KOMITOHEHTOB, CTEMEeHb CBOOOBI (BapuaHTHOCTh). Pacyer uncnia xomro-
HEHTOB, 4Kcia (a3 U cTeneHeil cBoOo bl MPH OTCYTCTBUM PEAKIIMI MEXTY BEIIECTBAMH, 00Pa3yIOIIUMU
cucremy. Ycnosus ¢azoBoro paBHoBecus. [IpaBuio ¢a3 ['mb0ca, ero anamms.

Juarpammbl coctosiHUs. OOLIME MPUHLIMIBI UX MOCTpoeHHs. [IpUHIMI COOTBETCTBUS U MPUHIMIT
HeTpepbIBHOCTH. PUrypaTUBHBIE TOUKU. OCHOBHBIE TUITBI OOBEMHON U IJIOCKOM JUarpamMm.

@Da30Bble PABHOBECHS B OTHOKOMIIOHEHTHBIX cucremMax. da3zoBble IEpeXo/ibl IEPBOrO U BTOPOTO PO-
nma. YpasHenue Knaysuyca-Knaneiipona. Ero BeiBon u anamm3. [Ipumenenue ypaBHenust Knaysuyca -
Knaneiipona k paBHOBECHSIM MEX1y KOHJEHCUPOBAHHOM M ra3000pa3Hoi (ha3aMM U K PaBHOBECHSAM Me-
YKy IByMs1 KOHJICHCUPOBAaHHBIMU (ha3zamul.

[Tnockast muarpaMMa COCTOSIHMSI OJTHOKOMIIOHEHTHBIX cHUCTeM B KoopauHatax P - T. Ilpumenenune
npaBuia ¢a3 K OJHOKOMIOHEHTHbIM cucteMaM. [loHsTne 00 oObeMHbIX auarpammax. Ilmockas qua-
rpaMma BOJIbI, €€ MOAPOOHBIN aHaH3.

®daz0Boe 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 JMarpaMM paBHOBECHS
"TBepaas ¢aza - pacmiaB" B OMHApHBIX cucTeMax. Jlparpammel ruiaBkoctd. VX ananmms.

Cucrembl ¢ HEOTPaHUUEHHON PaCTBOPUMOCTBIO KOMIIOHEHTOB B JKUJIKOM M B3aMHOM HEPacTBOPH-
MOCTBIO B TBEP/IOM COCTOSIHMM (CHCTEMBI C MpocToi 3BTEKTHKOM). [loapoOHblii ananmu3 auarpamm. Jlu-
HUHU JIMKBUlyca U CONUAYyca. DBTEKTUYECKHE TOUKU. Tepmudeckuii aHanmm3. KpuBble oxnaxneHus pac-
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IUIABOB PA3IMYHOrO cocrasa. [locTpoenne nuarpamMm COCTOSIHHSA JIBYXKOMITOHEHTHBIX CHUCTEM IO KpH-
BbIM oxJaxkaeHus. TpeyroapHuk TamMmana.

@Da3oBbIle paBHOBECUS B TPEXKOMIIOHEHTHBIX cucremax. [IpumeHeHne mpaBmiia (a3 K TPEXKOMIIO-
HEHTHbIM cuctemaM. ['paduieckoe n300paskeHrne cOCTaBa U CBOMCTB TPEXKOMIIOHEHTHBIX cucTteM. Me-
Tozbel ['n66ca n Pozeboma. M30TepMbl pacTBOPUMOCTH TPEXKOMITOHEHTHBIX cucteM. IIpaBuno TapaceH-
KOBA.

IIporpamMmma 4eTBepTOro KOJIJIOKBUYMA 10 XUMHYECKOH TePMOTUHAMHKE

dyHnaMeHTaIbHBIE ypaBHeHUs | 'nO0ca. Xapakrepuctudeckue (GyHkiuu. DHeprus [u66ca,
sHeprus ['enpmroinbia, ux cBoiictsa. OOIIME YCIOBUS PABHOBECHUS U KPUTEPUHU CAMOIPOU3BOJIBHO-
ro NPOTEKAHMS MPOLIECCOB ISl Pa3JIUYHBIX YCIIOBUM CYHIECTBOBAHUS CUCTEMBI, BBIPAXKEHHBIEC Yepe3
xapakrepuctuueckue Gpynkiun. Ypasuenue ['n66ca — ['enpmromnpia.

CBsi3b MEX]ly MaccaMu OTJEJIbHBIX KOMIIOHEHTOB peakluu. XUMHUYecKas MepeMeHHas, ee (pu-
3udyeckuii cMpici. M3menenne sHeprun I'm60ca kak pyHKIUS XMMUYECKOH IMepeMEeHHOW Ipu Ipo-
TEKaHUHU XMMHUYECKOTo mporecca. OyHaamMeHTanbsHoe ypaBHeHHe ['nO0ca mpu XUMUYECKOM Mpe-
Bpall[CHUU B CUCTEME.

Xumuyeckoe cpoactBo. Cpoacteo no ne-Jlonae. M3omerpuyeckas pabora XMMHUECKOTO MPO-
1ecca Kak TEPMOJMHAMHYECKAs Mepa XMMHUYECKOro CpoACTBA. M30TepMa XMMHUYECKON pEeaklHH
Bant — ['odda. Ee BoiBoa. Ananus ypaBHenus. OnpejeneHre HampapiIeHUs Mpoliecca o ypaBHe-
HUIO U30TEPMbl XUMHYECKON PEAKIIUU.

CrangaptHoe cocTossHMe cucTeMmbl. CTaHgapTHble 3HaueHus dSHepruun [ubOOca u sHepruu
I'enpmronbia. CBs3b cTaHAapTHBIX dHEpruu ['m60ca u sneprun ['esnbMrospla ¢ KOHCTAHTaMU XH-
muyeckoro paBHoBecusi Kf u K,. Pacuer cranmaptHoii snepruu ['n66ca, eciau qaBieHrne BhIPaXKEHO
B nackaisax. CTaHzapTHOE XUMHUYECKOE CPOJICTBO. Vcronb30BaHUE CTAaHJAPTHOTO U3MEHEHUS DHEP-
rumn ['ub6ca /uig nomyueHus: MpUOIMKEHHBIX JAHHBIX O MPOTEKAaHWU XUMHUYECKHX peakuuii. dusu-
yeckuit cmbic BenmuanH AG u AG”.

XUMHUECKOe paBHOBecHE. TepMOJIMHAMMYECKHE YCIOBUS XMMHUYECKOTO PAaBHOBECHS. 3aKOH
nerctBug mace. Ero repmMoauHaMudeckuil BbIBOJ. YMCIEHHOE 3HAYEHNE TEPMOJIUHAMUYECKON KOH-
CTaHThl PaBHOBECHsI KaK KOJMYECTBEHHas Mepa CIOCOOHOCTH BEIIECTBA K XUMHUYECKOMY IIpeBpa-
LICHUIO I10 ITYTH, 33/1aBAEMOMY YPaBHEHUEM peakuu. TepMOIMHaAMUUECKUE U KOHLIEHTPALMOHHBIE
KOHCTaHThl paBHOBecHsl. Paznuunbie Gopmbl 3amucu KOHCTaHT paBHoBecus. Cessp Mexny Ky, K,
Ko, Kn, Ky, K,. CBsI3p MEeXIy TEPMOJIUHAMHYECKUMU KOHCTAHTAMHU PAaBHOBECHS M CTaHIAPTHBIMU
u3MeHeHussMU >Hepruu ['ub6ca u sneprun ['enbmronbia. CBsi3p TEPMOAMHAMUYECKUX KOHCTAHT
paBHOBECHSI CO CTaHAPTHBIMU U3MEHEHHUSMH SHTAJBIIUN U SHTPOIIUH.

DKCIepUMEHTaIbHbIE METO/IbI ONPEACICHH] KOHCTAaHT paBHOBecus. Meroa D/1C, ero noctons-
CTBa Y OTPAHUYCHMUSI.

['ereporenHble xuMuyeckue paBHOBecus. OCOOCHHOCTH MX TEPMOJWHAMUYECKOTO OMHCAHMSL.
KoHCTaHTBI paBHOBECHS I'€TEPOrE€HHBIX MPOLECCOB. PacyeThl XMMHUYECKUX PAaBHOBECUW B TE€TEPO-
TE€HHBIX XUMUYECKHUX CUCTEMAX.

Bnustnue paznuyHbix QaxTopoB (TeMmeparypbl, JaBlIeHUs, MPUCYTCTBUS MHEPTHOTO Tas3a, CO-
OTHOIICHUS PEareHTOB U Jp.) Ha XUMHYECKOEe paBHOBECHE.

3aBUCHUMOCTh KOHCTaHT PaBHOBECHS OT TeMIIepaTypbl. Y paBHEHUs U300apbl U U30X0psl Bant —
lNodda u ux repmonuHamudeckuii BbiBoJ. OmnpeseneHue TemIoBbIX d3PHEKTOB XUMUUECKUX peak-
LU 110 TEMIIEPATYPHON 3aBUCUMOCTH KOHCTAHT PABHOBECHSI.

PacuerHbie MeTOIBI OMpeieNIEHUs KOHCTAHT paBHOBecHs. PacueT KOHCTaHT paBHOBECHs, U3Me-
HEHUS CTaHJAPTHBIX dHepruil [ mo6ca u snepruii ['enpMrosbia npu 6a30Boit Temmeparype (1o u3-
MEHEHHUIO CTaHIapTHHIX dHepruu ['mbOca mpu oOpa3oBaHWU JAHHOTO BEIIECTBA M3 MPOCTHIX Be-
IIECTB; IO U3MEHEHUIO CTAaHJIAPTHBIX YHTAIBIHN U YHTPOINUNA KOMIIOHEHTOB PEAKIIUHU, TTyTeM KOM-
OMHHMPOBAHUS PEAKIUi, IO JaHHBIM O Jiorapu(pMax KOHCTAaHT PaBHOBECHUS peakiuii 0Opa3oBaHHS
pearupyrouux BemecTB u J1p.). Mcnoiab3oBaHue cripaBOYHbIX JaHHBIX MIPH pacyeTax.

Pacuer koHCTaHT paBHOBECHS AJIsi TEMIIEPATYpP, OTIUYHBIX OT 0a30Boii. Mcmonb3oBanue n3oba-
pPbl U U30XOpbl XUMUYECKOW PEAKIMH JJIsl ONPEETICHUS] KOHCTAHT PAaBHOBECHS MPU PA3TUYHBIX
TeMreparypax. YpaBHeHue nepBoro npubdnmxeHus. O6macth ero npuMeHeHus. JlanHble, HEOOXO-
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JUMBIE Ul pacueTa 3Ha4YeHUN KOHCTAHT PaBHOBECH B IIMPOKOM JUana30He TEMIIEpaTyp. Y paBHe-
Hue ['abGepa. CnpaBouHble JaHHBIE O 3aBUCUMOCTH TEPMOJUHAMHUYECKMX KOHCTAHT pPaBHOBECHS
BAKHENIIMX Ta30BbIX PEAKIIUN OT TEMIIEPATYPBHIL.

PacueTsl XMMHUYECKUX pPAaBHOBECUH dYepe3 CTaHAApPTHbIE SHTPONMM M TEIJIOThl 00pa30BaHMS
(SHTATBIIMK) KOMIIOHEHTOB PEAaKLMU. Y PaBHEHHUS MEPBOrO M BTOPOrO MPpUOIIKEeHUs. Boruucienue
CTaHJapTHOro m3MeHeHus sHepruu ['n06ca nmo merony Temkuna u IlIBaprmana. [locnenoBarens-
HOCTb pacuyeTa KOHCTAHT PABHOBECUS XUMUYECKUX PEAKLUNA ITUM METOJIOM.

[TpuBenennsie sueprun ['n66ca. Mx ncnosnp3oBanue /i pacueTa KOHCTaHT paBHoBecus. IIpu-
MEHEHHE Ta0JIHII.

MeToapl IpaKTUYECKUX PacueTOB B TEPMOAMHAMUKE XMMHUYECKUX peakuuid. Pacdersl BeIxona
IIPOJYKTOB PEAKLUK pa3IMYHBIX TUIIOB. BBIYKMCIIEHHE COCTaBa PaBHOBECHBIX CMECEU MJIICAIBHBIX
ra3oB. Pacyer KOHCTaHT paBHOBECHUS U COCTaBa JUIsl CMECH PEAIBHBIX ra3oB. PacueT KOHCTaHT pas-
HOBECHSI U COCTaBa Il CMECH pPeaJIbHBIX ra3oB. Posib KO3 (UIIMEHTOB aKTUBHOCTU (JIETYYECTH).
MeTobl BEIYHACICHMS JIETYYECTEH KOMIIOHEHTOB CMECH I'a30B.

Pacuer BBIXOZOB IIPOLYKTOB IIpU NPOTEKAHUU PEAKLUN B pacTBOpax. BBIXOI NMPOAYKTOB IpH
COBMECTHOM IPOTEKAHUHU HECKOJIBKUX XUMUYECKUX PEAKLUML.

CeabMmoii cemecTp
IIporpaMmma nepBoro KoJUIOKBUYMa 10 KUHETHKeE

Kunernueckas kpusas. OnpenencHue. BUu KNHETHYECKUX KPUBBIX JJI UCXOAHBIX PEarcHTOB,
IIPOMEKYTOUHBIX M KOHEYHBIX MPOAYKTOB PEAKIIMHU.

CkopocTh xumMuuecko peakuuu. OnpezneneHue s TOMOIN€HHON PEeaKkLMK B 3aKpbITON CUCTE-
Mme. PasmepHocTh ckopoctu. CpenHsis, MICTUHHAs M HaydalbHasi cKOpocTd. CKOPOCTh peakuuu 10
KOMIIOHEHTaM U CKOPOCTb PEaKL1H.

Boruncnenne HCTUHHON CKOPOCTU peakLUu U3 SKCIIEPUMEHTaIbHBIX JaHHbIX. OnKcaHue KuHe-
TUYECKUX KPUBBIX ITOJINHOMOM U BBIYMCIICHHE CKOPOCTEH B JIH0ObIE MOMEHThI BPEMEHHU.

PopMynMpoOBKa 3aKOHA JercTBUs Macc. [Ipumepsl.

KoHcTaHTa CKOpOCTH XMMHUYECKOH peakuuu, ee pusnueckuil cmpici. Pa3MepHOCTH KOHCTAHT
CKOpPOCTEH.

[Topsimok peakuuu (110 UCXOAHBIM peareHTaM, CyMMapHbIil). MONeKyIIpHOCTh peaKIiy.

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

VYpaBHenue Appennyca. DU3HUECKUl CMBICI U Pa3MEPHOCTH BEJIMYHMH, BXOASAIIUX B YPABHEHHUE
AppeHnnyca.

Brluncnenue >Heprum akTHBalMU M NPEIIKCIIOHEHINAIBHOTO MHOXHTENS W3 JKCIEPUMEH-
TaJbHBIX JAHHBIX.

IIporpamMma BTOpPOro KOJNIOKBHYMA 110 KHHETHKE

|. KatanuTnueckue peakiuu

1.1. KncimoTHO-0CHOBHOM KaTanus.

[TpuMmeps! peakiuii, KaTaIu3upyeMbIX KHCIOTOM U ocHOoBaHHEeM. Crnienn(puieckuil KuCIOTHBIN
kaTanus. Brmsane xoHnenTparmu H3O' Ha CKOpOCTh KaTaluTHYECKOro mpolecca. JuarpamMMbl
Ckpabana. OOGmui KUCIOTHBIA Katanu3. IIpoTonnTHueckuit U MpoOTOTPONHbIH MexaHu3M. Kowm-
meke Baat-T'odda u komrneke Appenuyca.

1.2. ®epMeHTATUBHBIN KaTalln3.

OcoOenHocT (EepMEHTOB Kak KaTaiu3aTopoB. MeXaHW3M U KHHETHKa (QepMEeHTaTUBHO-
KAaTAJIMTUYECKUX peakuui. Y pasHeHue Muxasnuca-MeHTeH.

1.3. ABTOKATAJIMNTUIECKUE PEaKIINH.

[Tpumepbl aBTOKaTaMUTHYECKHX peakuuid. OcoOble y4yacTKH M OCOObIE TOUYKH KHHETHYECKOM
KpUBOIl aBTOKaTaJMTUYECKUX peakuuil. JluddepennuanbHoe U HHTErpalbHOE ypaBHEHUE aBTOKa-
Tann3a B 6e3pa3MepHbIX KoopauHarax. OnpeaeneHne nopsiika peakliuy M0 KUHETHYECKOW KPUBOH.

Il. LlenHble peakuu

2.1. IlennHble Hepa3BETBICHHBIE PEAKIIMH.
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OcHOBHBIE NOHATHS U onpeneneHus. [[nrHa nenu, CKopocTh LIEMHONM HEPa3BETBIEHHOMN peak-
nuu. DneMeHTapHble akThl. [IpuMeHeHne MeToga KBa3UCTALIMOHAPHBIX KOHLIEHTPALUM Ul pacyera
CKOpOCTH peakiuu. BiusiHue Mmexanu3ma oOpbiBa IeTH Ha CKOPOCTh PEAKILIUU.

2.2. llenHas pa3BeTBICHHAs PEAKIUA.

IlocTynaTel TeOpUM LEMHON pa3BETBICHHOM peakuuu. POpMaabHO-KMHETHYECKOE OIMCAHUE
KMHETUKN peakiuuu. MexaHu3M U KUHETUKA PeakUny OKUCIeHUs Bojgopoxa. IIpenensl nenHoi pas-
BETBJIEHHOMU peakuuu. [IoHATHE 0 MOJIyOCTPOBE BOCILIAMEHEHUS.

2.3. llenHas BBIpOXKIECHHO-PA3BETBICHHAS PEAKIIUA.

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

I1l. doToxumMuueckne peakiuu

OCOoOeHHOCTh peakIfii, UHrHOUPOBaHHBIX cBeTOM. OO0iacTH mMpUMEeHEHUs (HOTOXUMHUYECKUX
peaxuuii. Illkana snekrpomMarHuTHBIX BOJIH. OcHOBHBIE 3akOHBI (hoToxumun (I'porryca-/Ipemnmepa,
Byrepa-JlamGepra-bepa, Diinmreiina. DIeKTpOHHBIE COCTOSIHHS U JIe3aKTUBAIMS (POTOBO30OYKICH-
HBIX MOJIEKYyJ (auarpamma S6moHckoro). dayopecuenus u TynieHue ¢GyopecieHInu. Y paBHe-
Hue llltepna-Posbmepa.

IIporpamMmma KO/LIOKBHYMA 110 3JIEKTPOXHUMHH

OnexTpoauTsl. Teopus 3EKTPOJUTHUECKON AuccolMalny, ee HepocTtaTku. CoBpeMeHHas Teo-
pusi. TepMoarHAMUYECKOE ONTMCAHUE PACTBOPOB 3IEKTPOIUTOB. CyTh METOAA AKTUBHOCTH. AKTHB-
HOCTh O0Iasi, OTACNBHBIX MOHOB, CPEIHsIsI MOHHAs akTUBHOCTh. Ko3dduuument aktuBHOCTH OT-
JEbHBIX HOHOB U CPEIHUN HOHHBIM KOI(PPUIIMEHT aKTUBHOCTH, CBSI3b MeX Ay HUMU. VloHHas cuiia
pacTBopa.

HNon-noHHbIe B3amMoJelCcTBHS B pacTBopax. Teopus Jlebas-I'tokkens. YpaBuenume [lebas-
['foKKeIs IepBOro, BTOPOTO U TPETHETO MPUOIMKSHUN, 00J1aCTH UX TPUMCHEHUH.

PaBHOBecHbIE 1 HEPAaBHOBECHBIE SBJICHUS B pacTBOpPax 3JeKTpoiauToB. Juddy3us u murpanus
HMOHOB B pacTBopax. YpaBHeHue HepHcra-DiiHmiTeliHa. DiieKTpuuecKas IpOBOAUMOCTh (3JIEKTPO-
MIPOBOJAHOCTh) PACTBOPOB. Y JIelbHAsI, MOJISIPHAsl U SKBUBAJICHTHAs 3JIEKTPOIIPOBOHOCTH, UX OMpe-
JICJIEHNE U CBSI3b MEXJy HUMH. BiusHue KOHLIEHTpalMM pacTBOpa Ha 3JIEKTPOIpOBOAHOCTH. [Ipe-
JIeJIbHAs AIEKTPONIPOBOAHOCT. 3akoH Konppaymia. Yncna nepenoca.

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

O06o01eHHas dIeKTpoXuMuueckas cuctema. ['anpBanndeckuit anemMeHT. OCHOBHBIE MOJIO0KEHUS
MEXYHAPOJAHON KOHBEHIMHM 00 3JIEKTPOABIIKYILIEH cuie (3.1.C.) M 3JIEKTPOJHBIX MOTEHIMaax.
CxemaTHueckast 3alliCh ralbBaHUYECKHUX AJIeMeHToB. Hanncanue peakiuii, mpoTekaromux Ha 3JIeK-
TpPOJax U B TaJIbBAHUYECKOM IJIEMEHTE B LIEJIOM.

TepMoanHaMuka OOpaTUMBIX D3JEKTPUUECKHUX cHUcTeM. TemieparypHas 3aBUCHUMOCTBH 3.[.C.
Pacder KOHCTaHT paBHOBECHS U APYTUX TEPMOJANHAMUYECKUX XaPAKTEPUCTUK IIEKTPOXUMHUECKUX
peakuuii (AG, AH, AS, ACp) o gaHHBIM 00 3. JI. C. TaIbBAHUYECKUX KOI(DPHUIIMEHTOB U UX TeMIIe-
paTypHBIX K03 (UIHEeHTaX.

Ckauky MoOTeHIMalla Ha TpaHUIle paszena (a3 B AJIEKTPOXUMHUYECKUX cucTteMax. OCHOBHBIE
IIPUYUHBI UX BO3HUKHOBEHMS. . 1. C. TaJIbBAHUYECKOT'O AJIEMEHTA KaK CyMMa CKa4KOB MOTEHIMAIIA.
[Torenuunan snexktpoaa. Bonoponnas mkana noreHiuanoB. CTaHIapTHBIE AIEKTPOAHbIE TOTEHIIHA-
nbl. KoHIIEHTpaimoHHas 3aBUCUMOCTb JIEKTPOJHBIX MOTEHIMANIOB. Y paBHeHHe HepHcTa.

Onektpoasl. Knaccudukanus 31eKTpooB. DIEKTPObl MIEPBOTO U BTOPOro poja, amajbram-
HbI€, Ta30BBbIE U PEJOKCU-IIIEKTPOABI (MOAPOOHO O KaKIOM BHUIE JIEKTPOJOB: 0OIIast XapaKTepu-
CTHKa; CXeMaTHuYecKas 3aliCh; PeaKuy, IPOTEKAIOLIIe Ha AJIEKTPOIax; YPaBHEHUS JUIs DJIEKTPO-
HBIX ITOTEHIIUAJIOB; BaYKHEHIIINE MPECTABUTENN KAXKI0TO BUA; UX IPUMEHEHHE).

Onektpoxumudeckue 1enu. [punmuner kraccudukanuu. e ¢ mepeHocom u 6e3 mepeHoca.
duznyeckue nenu. XuMudeckue nenu. KoHneHTpanoHHble HEny.

HMud¢ysnonnsie noreHuuanbl. MeToabl OlleHKH UX BelnyuHbl. CriocoObl ymMeHbleHus qupdy-
3MOHHBIX IOTEHIIMAJIOB HAa TPaHMIIE JBYX KHJIKOCTEH.
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Ob6nacTu NpUMEHEHUsT METO/1a 3.11.C.

XUMHUYECKUE ACHCTBHUS AIEKTPUYECKOTO TOKa. 3akoHbl Dapanes, X CYIIHOCTh U (HOpMYIu-
poBkH. Beixon BemecTBa 1o Toky. [II0THOCTE TOKa Kak Mepa CKOPOCTH JIEKTPOJHOTO TPOIIecca.

PaBHOBecHbIE U HEPABHOBECHBIE IJIEKTPOXUMHUUECKHE CUCTEMBI. MIX OCHOBHBIE MpH3HaKu. Tok
obmeHa. DiekTpoaHas noiysgpusaius. OCHOBHBIE CTaIUU JIEKTPOJHBIX IpoueccoB. JIumutupyro-
e craauu. [lonsgpuzanuoHHble XapakTepUCTUKU (TIOsipU3alloHHbIe KpuBhIe). [lepenanpsokenue.

Kpurepun n MeTouka OlleHUBAHUSL:
- 10 6anoB BBICTABISETCA CTYACHTY 3a INTyOOKOE M MPOYHOE YCBOCHUE MaTepuaa TeMbI, TaHblI
HOJIHBIE, TTOCTIEIOBAaTEIbHbIC, TPAMOTHBIC U JIOTHYECKH U3JIaraeéMble OTBETHI, OCYIIECTBICHO BOC-
MPOM3BeIcHHE Y4eOHOTO MaTepuaa ¢ TpeOyeMoil CTeTeHbI0 TOYHOCTH,
- 7 OaiIoB BBICTABISACTCS CTYICHTY 3a HAIWYKE HECYIIECTBEHHBIX OIMIMOOK, YBEPEHHO HCIIPaBIIse-
MBIX OOYYaIOUIMMCS MOCJE JOMOJHUTEIbHBIX W HABOISIIUX BOIPOCOB, JEMOHCTPALUIO 00y4aro-
IIUMCS 3HaHUH B 00beMe MPOWAECHHON MPOrpaMMBL, a TaKXKe YETKOEe M3JIOKEHHE Y4eOHOro MaTe-
puana;
- 4 Gara BBICTABIICTCS CTYICHTY 33 HAJIMUME HECYIIECTBEHHBIX OIMOOK B OTBETE, HE UCITIPABIIsie-
MBIX 00YYaIOLIMMCS, IEMOHCTPALUIO 00YJIaIOIIUMCS HEAOCTATOUYHO MOJIHBIX 3HAHUHN TI0 TIPOHUICH-
HOH IporpaMMe, a TakXKe He CTPYKTYPHPOBaHHOE, HE CTPOWHOE M3JI0KEHNE yueOHOTO MaTepraia
IpU OTBETE;
- 0 6a1I0B BBICTABISETCS CTYJCHTY 3a HE3HAHHE MaTepuaia TeMbI WIH pa3/esia, TAKKe IIPHU OTBETE
BO3HHUKAIOT CEPhE3HBIC OMMOKHU U €CJIM pabdoTa BHITIOJIHEHA B HECOOTBETCTBHH C 33/laHUEM

TecrupoBanue
1. HpI/I 3apsAAKEC CBUHIOBOI'O dKKYMYJIATOPA HAa aHOAC MMPOTCKACT ITPOLECC
1) PbSO,+ 2e <>Pb + SO,
2) PbSO4+ 2H,0 <> PbO; + 4H" + SO + 2e
3) PbO, +4H" + SO,% + 2e <> PhSO, + 2H,0
4) Pb+ SO,5«> PhSO, + 2e

2. IIpu paboTe rajJbBaHUYECKOTO 3JIEMEHTA B CTAHJAPTHBIX YCIOBUAX MPOUCXOISAT MPOIIEC-
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 1 MOJISUTBHBIE PACTBOPBI MX COJICH, Ha aHO/E IMPOTEKAeT IMpoLece
1) Fe?- 2ee>Fe®
2) Fe**+2ec>Fe’;
3) Ni’-2eNi**
4) Ni** + 2e>Ni°

4. Onpenenuts IJIC raJpbBaHUYECKOTO 3JIEMEHTA, COACPIKAIIIETO JKEIC3HBIN U CepeOpHBIi
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 3amiChIBaIOT KAJIOMEIBHBIA SJIEKTPO/T
1) CIN\AgCl, Ag

24



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 IByX OJIMHAKOBBIX METAJITIMYECKUX DIIEKTPOJIOB, IOIPYKEHHBIX B PACTBOP COJIA ATOIO
Ke MeTajuia

U3 JBYX Pa3HBIX METAJUIMYECKUX DJIEKTPOIOB, IOTPYKEHHBIX B PACTBOPBI COJIEH ITHUX XKE
METaJUIOB C Pa3HBIMU KOHLEHTPALUSIMHU

13 JBYX Pa3HbIX METAJUIMYECKUX JJIEKTPOIOB, IOTPYKEHHBIX B PACTBOP COJIEH 3THUX MeTall-
JIOB C OJJMHAKOBBIMH KOHIICHTPALMSIMHU

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

8. M3 kaKkuX 3JIEKTPOJIOB COCTOUT raJIbBaHHMUSCKUN 1eMeHT Jlannasi- Akoou
MEJHOTO U KaJMHEBOTO

KaJIMUEBOT'0 U IUHKOBOTO

MEIHOI0 M IHHKOBOI'0

LUHKOBOTO U 5KEJIE3HOTO

9. M3 yncrna 3anmMcaHHbIX CXEMaTHIEeCKH JICKTPOIOB, yKaxkuTe dnekrpon 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 MmeTonnka olleHUBaHUSA:

OnvH TecTOBBIN BONPOC.

- 1 Ganu BeICTaBNISE€TCS CTYEHTY, €CJIM OTBET MTPaBUIIbHBII;

- 0 GayII0B BBICTABIISIETCS CTYIEHTY, €CJIM OTBET HENPaBUIIbHBIM.

WToroBblii KOHTPOJIb MIPOBOJIUTCA B BUJE 3a4€TOB U K3aMEHOB B 6, 7 cemectpax. s 3auera
HEO0OXOIMMO BBHITIOJIHUTH JTabopaTopHbIe pabOThI, CaTh OTYET MO paboTaM, CAaTh KOJUIOKBUYMBI H
MPOUTH TECTUPOBAHME. JK3aMEHAIIMOHHAS OLIEHKA CTaBUTCS Ha OCHOBAHUM MUCBMEHHOI'O U YCTHO-
IO OTBETOB IO 9K3aMEHAI[IOHHOMY OUJIETY.

JK3aMeHAMOHHbIE OUJIeThI
DK3aMeH SIBJISIETCS] OLIEHOYHBIM CPEJICTBOM ISl BCEX 3TAIOB OCBOCHUSI KOMITETEHIIUM.
Tunossie MaTepHaJIbI K IK3AMEHY
Ilecroi cemecTp
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1. OcHoBHbBIC MOHATHS XUMHUYECKOW TEPMOJMHAMHKH: cucTeMa, (haza, KOMIOHEeHT. Tepmoau-
HaMHUYECKHE NEPEMEHHbIE. DKCTEHCUBHBIE U MHTCHCHBHBIC IepeMeHHble. [locTynar paBHOBecusl.
HyneBoi 3akOH TEpMOIMHAMUKH.

2. YpaBHEHMs COCTOSIHUS CUCTEMBl. Y paBHEHHE COCTOSHUS UI€AIbHOIO ra3a. YpaBHeHHE Ban-
nep-Baanbca 1t peanbHoro rasa. BupuanbHsle ypaBHEHUS.

3. Ilepsslii 3akoH TepMoanHamMuku. Ero gopmynupoBka u cieactBus. OyHKIMHU COCTOSAHUA U
¢ynkuuu mytu. Temnora, paboTa U U3MEHEHHE BHYTPEHHEH SHEPruu JJIsl Pa3InYHbIX MPOLIECCOB B
UJCAIBHOM ra3e. ODHTalblMs. BblUMCIIeHNE W3MEHEHUN BHYTPEHHEW JHEPIrUU U DHTAIBIUU 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. Btopoii 3aKOH TePMOAMHAMHUKHU. DHTPONHS, KaK (PYHKIUS cOCTOsHHS. V3MeHeHue 3HTpo-
UM [IPU HEOOpaTUMBIX Ipolieccax.

8. Maremarnyeckuii anmapar TepMoanHaMuKu. @yHaaMeHTanbHOe ypaBHeHue [ nboca. BayT-
PEHHsS HEprus, Kak oJHOpPOoAHAas (QyHKIMsS 00beMa, SHTPOIUU U 4Hciaa Mosiell. YpaBHenue ['u6-
oca-/lrorema. Tepmoaunamuueckue noreHuansl. CooTHomeHUsT MakcBeia U UX UCIOJIb30BAHKE
IIpU pacyeTax SHEPIUuH, SHTAIBINK U SHTponHH. YpaBHeHHue I n60ca-I enpMronbLa.

9. TepmoamHaMU4ecKHe MOTEHIHANBI (XapaKTepucTHUecKhe (DYHKIMHM) M WX CBOiicTBa. Pa3-
JAu4yHbIe (DOPMBI 3alMCH YCIOBHM TEPMOAMHAMHUYECKOro paBHoBecus. Kputepuil camMonpous3BoJib-
HOT'O MPOTEKaHMsI IpolLiecca.

10. Xumunueckuii norenuain. Ero pasnuunsie onpeaenenus. CriocoObl BBIYUCICHUS W3MEHEHUH
XUMHUYECKOI'0 MOTEHIMAJa B TEPMOJMHAMHMKE M CTATUCTUYECKON TepMOAMHAMUKe. XUMHYECKUN
NOTEHLIMA] U CTAaHAAPTHBIA XMMHMUYECKUN NOTEHLMAJ MIEAIBHOIO ra3a. XMMUYECKUN MOTEHIMAI
peaNbHBIX Ta30B U €r0 PacyeThl 10 METOLy JeTydecTH (pyrutuBHOCTH) JIbIONCA.

11. XuMundeckue paBHOBECHS B 3aKpBIThIX CUCTEMaX. Y CIIOBUE XMMHUYECKOro paBHoBecus. M3o0-
TepMa XxumMuueckoi peakiuu. CrangaptHas sHeprus ' modca XMMHUECKON peakiiuH.

12. Xumunyeckue paBHOBecHsl B ra3oBoil ¢aze. Paznuunble (opMbl 3alIMCH KOHCTAHT PaBHOBE-
CHS M CBSI3b MEXK/1y HUMH. 3aKOH JEHCTBYIOLIUX MAacC U €r0 TEPMOJIUHAMUYECKHI BHIBOJ.

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

14. ®a3oBble paBHOBECHS B OJJHOKOMIIOHEHTHBIX cucTemax. YpaBHeHue KianeliponaKiaysuy-
ca. Ero mpuMeHeHue k mpoueccaM IJIaBJIE€HUs, CyOJIMMAalUU U UCIAPEHUS B OJHOKOMITOHEHTHBIX
cuctemax (Ha nmpumepe HyO). daszoble nepexoapl neporo poja. @a3zoBsle Nepexosl BTOPOro po-
na.

15. OcHOBHBIE MOHATHS TEPMOJIUHAMUKH pacTBOPOB. DYHKIIMHU CMEIIEHUs], U30BITOUHBIE (PYHK-
K cMemeHus. MonbHast sHeprust ['u66ca cmemenus. VaeansHble pacTBopbl. 3akoH Payns u 3a-
koH ['enpu. CTaHIapTHBIN XMMHUYECKUI OTEHI[MAJI KOMIIOHEHTA B KMJIKOM U TBEPJIOM PacTBOpax.
CraniapTHbIe COCTOSIHUSA "4CTOE BellecTBO" U "OeckoHeuHO-pa30aBIeHHbIN pacTBOp".

16. HenneanwsHble pacTBopbl. MeTo aktuBHOCTEH JIbtonca. Berancinenne ko3 duimeHToB ak-
TUBHOCTH U3 DKCIEPUMEHTAIbHBIX JaHHBIX IO JABJICHUIO IIapa KOMIIOHEHTOB pacTBopa. Tepmonu-
HaMHU4ecKasl KiaccuuKalius pacTBOPOB.

17. ®azoBble paBHOBECHS B JABYXKOMIIOHEHTHBIX CHCTEMax: 3aBUCHMOCTb PAaCTBOPUMOCTH 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 MapIHUAIbHBIE MOJIbHBIE BEIMUUHBI.

19. TIpaBuio ¢a3 ['md6ca 1 ero mpuMeHeHHe K Pa3IMIHbIM JUarpaMMaM COCTOSTHHUS OMHAPHBIX
cucteM (IpocTasi SBTEKTUKA, [MarpaMMa ¢ KOHIPYEHTHO U MHKOHTPYEHTHO IJIaBSIIIUMCS COEHHE-
HUEM).

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

21. Xumuyeckre paBHOBeCHsS B pacTBopax. KOHCTaHTBI paBHOBECHS IMPH Pa3IMYHOM BBHIOOpPE
CTaHJAPTHBIX COCTOSHUM JAJIs1 yYaCTHUKOB PEAaKLMU. XUMHUYECKOE paBHOBECHE B Pa30aBICHHOM
pactBope. Brusinue nneptHoro pactBoputens. ['ereporeHHple XUMHUYECKHE paBHOBECHUS C 00pa3o-
BaHUEM M 06e3 00pa30BaHUs TBEPIBIX PACTBOPOB. 3aBUCUMOCTh KOHCTAHT PaBHOBECHS 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-
JUHaMHYeCKUX (DYHKIMI 1 mpuBeaeHHON dHeprun [ mooca.

Cenbmoii cemecTp

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

2. Kunernueckast kpuas. CKOpOCTb XMMHMUYECKON peaklMu B roMo(a3HON cucTeMe U CKOPO-
CTH 1O KoMmmoHeHTaM. CpelqHsis U MCTHHHAs CKOPOCTH. BbluMcIeHHE CKOPOCTU M3 AKCIEPUMEH-
TaJbHBIX JAHHBIX.

3. MoneKkynsapHOCTh M TOPSIOK XUMHYECKOW peakiuu. MeTo bl ONpeaesieH s MOpsIKa peak-
L1U.

4. HeoOpaTumble peakiuu mnepBoro nopsaka. OmnpeneneHne KOHCTAaHT CKOPOCTU M3 OIBITHBIX
JAaHHBIX.

5. HeobOpartumblie peakiuu BTOporo mnopsiaka. OnpenesneHine KOHCTAHT CKOPOCTH M3 OIBITHBIX
JAHHBIX..

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

7. JuddepeHnnanbHbIid 1 HHTETPATBHBINA METOJIBI OTIPEICIICHUS TIOPSIIKA PEAKIINH.

8. 3aBHUCUMOCTb KOHCTAHTBI CKOPOCTH OT TeMIepaTypbl. YpaBHEHHE AppeHUyca, BEIUUCIICHUE
SHEPrUM AKTUBALMH U MPEIIKCIIOHEHIIMAIbHOTO MHOXKUTENS U3 SKCIIEPUMEHTAIbHBIX JaHHbIX.

9. TlocnenoBarenbHble peakuuu nepBoro nopsaka. Cucrema nuddepeHIuanbHbIX YpaBHEHHH
JUIsL KOMIIOHEHTOB PEAKIIMOHHOM cMecu. Onpe/iesieHne KOHCTAaHT CKOPOCTEN U3 OINBITHBIX TAHHBIX.

a. OOparumsble peakuuu. KuHernueckoe yciaoBrUe paBHOBECHS, KOHCTaHTa paBHOBeCUs. YpaB-
HEHHUE JUIsl CKOpOCTH OOpaTMMOM peaklMy NMEepBOro Mopsaka. BeluncieHne KOHCTaHT CKOpocTei
npsAMOi 1 00paTHOM peakiuil U3 IKCIEPUMEHTATbHBIX JAHHBIX

b. Tapamiensubie peakinuu. OnpenesncHUe OTHOCUTEIBHBIX U aOCOJIOTHBIX KOHCTAHT CKOPO-
CTEH DIIEMEHTApHBIX CTaJUN U3 KMHETUYECKUX KPUBBIX PACXOJ0BAaHUS MCXOIHBIX COEANHEHUN, Ha-
KOIUIEHHS MTPOYKTOB PeaKUil WJIM COOTBETCTBYIOIIMX HaYaJIbHBIX CKOPOCTEM.

10. Onpenenenue katanuza. OOmue NpUHIMIBLI KaTtanu3a. Ponb karanusza B xumuu. [lpumeps
MEXAaHU3MOB KaTAJIMTUYECKUX PEAKIIHA.

a. Karamutnueckne peakunu. KucinotHo-ocHOBHOM Katanu3. KuHeTndeckuil aHamms MEXaHH3-
MOB CIIeIH(PHUUECKOT0 KUCIOTHOTO KaTanu3a (Ha puMepe HOIMPOBAHUS alleTOHA).

b. ABrokaramus.

c. Karanutnueckue peakiuu. @epMeHTATUBHBIN KaTalu3. Y paBHEHHE U KOHCTaHTa Muxalsnu-
ca.

11. TepMonrHaMUYECKUI acleKT TEOPUN aOCOTIOTHBIX CKOPOCTEN PEaKIIUH.

12. PanukanbHo-1IeNIHBIE peakuuu. HepasBeTBieHHbIE LeNHBbIE Mpolecchl. IIpumepsl oaHO-,
JBYX- M TPEXLIEHTPOBBIX LEMHBIX peakiuii. OCHOBHbIE dJIEMEHTAPHbIE CTAJUU IIETTHBIX MTPOLIECCOB.

13. PanukanbHO-LIENTHBIE PEAKIUU. DHEPrusl aKTHBALlMU IENHOro mpouecca. OOphIB Lenei u
JTUMUTHPYIOIAs CTaaus npoiiecca. JamHa uemnu.

14. Kunetnueckuil aHajau3 paJilKajIbHO-IETHBIX peakiuil (IpUMEHEeHUE YCIOBHs JUIMHHBIX I1e-
neil U MeToJla KBa3UCTAallMOHAPHBIX KOHIIEHTPAlUi MPHU BBIBOJE YPAaBHEHUS JUISl CKOPOCTH LIETTHOTO
npoiiecca).

15. Kimaccuueckast Teopusi dlIeKTpoIuTHYecKor nuccornmanuu. OCHOBHBIE moJokenus. Hemoc-
TaTKH.
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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 ko3adduiinenTa akTUBHO-
ctu. O0nacte npumenenus: Y pauenuii Jlebas-I' tokkenss mepBoro, BTOPOro M TPETHETO MpUOIHKe-
HUS

19. HepaBHOBECHBIC SIBIICHUS B PACTBOPAX IJICKTPOJIUTOB.

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

21. Ypasuenus Konbpayma u Kpayca-bpes, ux npuMeHnenue K CUIbHBIM U CJIa0bIM 3JIEKTPOIU-
TaMm.

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

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

24. TepMoAMHAMUKA SJIEKTPOXUMUYECKUX DPEAKIHM B TraJbBaHMYECKOM 3jieMeHTe. BiusHue
temneparypbl Ha DJIC anekrpoxumudeckoit cuctemsl. Pacuer AG, AH u AS ist anekTpoxuMmde-
CKHX CHCTEM.

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

26. luddysuonnslit noreHuan. [[puarnHbsl BO3HUKHOBEHUS. MeTOIbI STUMUHUPOBAHUSI.

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

28. Knaccudukanus smnektponos. [Ipumepsl. YpaBuenus HepHcra 1 3THX 3IEKTPOIOB.

29. DIeKTpOXUMHUIECKHE CHCTeMBI. VX KilaccuuKanus B 3aBUCUMOCTH OT IIPUPOJIbI BO3HUKHO-
Berus D/JIC.

30. Usmepenue DJIC kak MeTox GU3NKO-XMMHUYECKOTO HcciaenoBanus. OnpenencHue KOHCTaHT
JUCCOLMAIMU Ca0bIX 3JEKTPONUTOB, pH pacTBOpOB, MPOU3BEACHHS PACTBOPUMOCTH METOJOM
S/C.

31. OcHoOBHBIE IPU3HAKU PABHOBECHBIX U HEPABHOBECHBIX IJEKTPOXHUMHUECKUX CHCTEM.

32. XuMu4eckoe IeHCTBHE IIEKTPHUECKOTO TOKA. BBIX0/ BemecTBa mo ToKy.

33. [110THOCTH TOKA KaK Mepa CKOPOCTHU AIIEKTPOXUMHUYECKUX MTPOLIECCOB.

34. JINMUTHPYIOIINE CTAIUU B JEKTPOXUMHUYCCKUX peakmusx. [loispusamnus IeKTpoaa U TOK
oOMeHa.

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

CrpyKTypa 5K3aMeHAI[MOHHOTO Ouera.

DK3aMEeHAIMOHHBIN OUJIET BKIIOUAET B C€0S1 TPU TEOPETUUECKUX BOIIPOCA.
[TprmepHBIE BONIPOCHI [UIsl K3aMeHa:

1. Teopernueckuii Bonpoc.

2. TeopeTnueckuii BOIpoc.

3. Teopetnueckuii Bonpoc

O6pa3er sK3aMeHaIMOHHOTO OuieTa
MHUHOBPHAYKHU POCCUHN

denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa30BaTEIHHOE
yUpEXKIEHUE BBICIIETO 00pa30BaHUS
BAIIKUPCKUM FOCY)IAPCTBEHHLIﬁ YHUBEPCHUTET
Xumuueckuit GpakynbTeT
04.03.01. Xumns
Jucnunnmaa Ou3ndecKas XUMHUs
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3K3AMEHAIIMOHHBINA BUJIET Ne 2

1. 3akoHn I'ecca. Ternotsl peakiuii Qv 1 Qp. CTangapTHHIE YSHTAIBIIUA XUMUYECKUX PEaKIUi. DH-
TaJIbITNHA 00Pa30BaHUs XUMHUECKUX COCAMHCHUN.

2. HeuneansHbie pacTBopbl. MeTos akTuBHOCTEH JIbtonca. Beruucinenue ko3 GUIMEeHTOB aKTUBHO-
CTH U3 SKCIEPUMEHTAIIbHBIX TAHHBIX 110 JABJICHUIO M1apa KOMIIOHEHTOB pacTBopa. TepMoauHamMu-
yeckasi Kjaccu(puKalus pacTBOPOB.

3. Pac4eThl KOHCTaHT PaBHOBECHS C MCIIOIH30BAaHUEM TA0JIUIl CTAaHAAPTHBIX 3HAYCHUH TEPMOIUHA-
MUYeCKHX (DYHKIMI ¥ puBeneHHON sHeprun ['md0ca.

Kpurepun n metonuka oneHuBanus (B 6aiax):

- 25-30 GayI0B BBICTABIISIETCS CTYICHTY, €CIIM CTY/JICHT Jall MOJIHbIE, Pa3BepHYThIE OTBETHI
Ha BCE TEOPETUYECKUE BOIPOCHI OUJIETa, MPOJEMOHCTPUPOBAI 3HAHUE (DYHKIIMOHATBHBIX BO3MOXK-
HOCTEH, TEPMUHOJIOTHH, OCHOBHBIX 3JIEMEHTOB, YMEHHUE IMPUMEHATh TEOPETHUECKUE 3HAHUS TIPU
BBIMIOJTHEHUH MPaKTUUYECKUX 3a1aHuil. CTyAeHT 6e3 3aTpyJHEHHI OTBETHII Ha BCE IOTIOJIHUTENbHBIE
BONPOCHL. [IpakTrueckas 4acTh pabOTHI BEITIOJTHEHA ITOJTHOCTHIO 0€3 HETOYHOCTEH U OIINOOK;

- 17-24 6anioB BBICTABISIETCS CTYEHTY, €CJIA CTYJEHT PACKPbLII B OCHOBHOM TE€OpETHYE-
CKHE BOIIPOCHI, OHAKO JIOIMYIIEHBI HETOYHOCTHU B OINIPEeICHIH OCHOBHBIX MOHATHH. [Ipu oTBeTe
Ha JIONOJHUTEIIbHBIE BOIIPOCHI TOMYIIEHbI HEOOIbIINE HETOYHOCTH. [Ipy BRINMONTHEHUN TPaKTHYE-
CKOH YacTu pabOThI TOMYIICHBI HECYIIICCTBCHHBIE ONTHOKHY;

- 10-16 6anoB BBICTABISIETCS CTYIEHTY, €CJIU IIPH OTBETE Ha TEOPETUUYECKHIE BOIIPOCHI CTY-
JICHTOM JIOITYIIIEHO HECKOJIBKO CYIIECTBEHHBIX OIMOOK B TOJKOBAHWU OCHOBHBIX NOHATHH. Jlornka
Y TIOJTHOTA OTBETAa CTPAJAIOT 3aMETHBIMU M3bIHAMU. 3aMETHBI TPOOEIbI B 3HAHUU OCHOBHBIX METO-
noB. TeopeTnueckue BOMPOCH! B IIETIOM H3JI0KEHBI JOCTATOYHO, HO C TIPOITYCKaMH MaTepHaia.
HmeroTcst mpUHLIMITMATBHBIE OUTHOKY B JIOTUKE MOCTPOCHHSI OTBETa Ha BONpoc. CTyIEeHT He pelni
3a[a9y WIH [IPH PEIICHUN JOMYIICHBI TPyObIe OMTNOKH;

- 1-10 GanyoB BRICTABISIETCS CTYACHTY, €CIM OTBET Ha TEOPETUYECKUE BOIIPOCHI CBHUIETENb-
CTBYET O HETIOHMMaHUH U KpaifHe HEeTIOJIHOM 3HaHUH OCHOBHBIX IMTOHATUH U MeTOA0B. OOHapyKH-
BAEeTCs OTCYTCTBHE HABBIKOB MPUMEHEHUS TEOPETUUECKUX 3HAHUI MPU BBIMOJIHEHUU MPAKTHUECKUX
3aganuii. CTYZICHT HE CMOT OTBETHTbH HU Ha OJMH JOMOJHUTEIBHBIN BOIIPOC.

[TepeBox onienku u3 100-6ayTbHOM B 4ETHIPEX0ATUTHHYIO MPOU3BOIUTCS CIEAYIOIHUM 00pa-
30M:

- otim4HO — oT 80 1m0 110 GamoB (Bkirovast 10 moonmpuTeNbHBIX OAIIIOB);

- xopoto — ot 60 g0 79 6amios;

- YIOBJIETBOPUTETHHO — OT 45 10 59 Gamios;

- HEYy/IOBJIETBOPUTENBLHO — MeHee 45 0aoB.

Tembl KypcoBbIX padoT
1. DNeKTpOIU3 paCTBOPOB U PaCIIaBOB.
2. DNeKTPOJABMKYILAs CHJIA FaJIbBAHMUECKOTO d1eMeHTa (M310KUTh TeopeTHUeCKuit MaTepHra
10 TeMe KypcoBoi paboTsl. COCTaBUTh U3 JBYX JIEKTPOAOB rajlbBaHUUECKUN 3J1€MEHT 0e3 MepeHo-
ca, 3aIUcaTh 3JEKTPOJIHbIE U UTOTOBYIO peakuuu. 3anucath ypaBHeHue Hepuera qis 3J1C takoro
raJTbBaHUYECKOTO JIEMEHTA).

3. DKcIepUMEeHTaIbHbIE METO/IbI OTIpE/IeIeHUs] KOHCTAHT MOHM3ALUH CIa0bIX KUCIOT U OCHO-
BAaHHM.

4. Mertoas! onpeeseHus MOPSIAKOB PEAKIIHA.

S. OcoGeHHocTr (EpPMEHTOB Kak KaTalu3aTopoB. MeXaHu3M U KUHETHKa (pepMeHTaTHBHO-
KaTaJIMTUYECKUX PEaKIIU.

6. MexaHU3M OKHCIICHHSI OPTaHMYECKUX COSTMHEHHN B )KUIAKOW (a3e Kak MpuMep BBIPOKICH-

HO-pEl3BCTBJ'ICHHOI>i pCaKkIuu. CKOpOCTB PCaKlu B KHHCTUYCCKOM U I[I/I(b(l)y'SI/IOHHOM PEIKUME.
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7. TopmorkeHue peakiy OKUCICHHs JoOaBKaMi UHTHOUTOPOB. THUIIBI MHTUOUTOPOB.
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. BropuuHBIC XUMHUYECKHE UCTOYHUKH TOKA.

13.  T'ereporeHHBIN KaTaJIN3.

14. ABTOKaTAIN3.

Kputepun u MeToauka OLeHUBaHUSA:
- OueHka «OTJIIMYHOY» BBICTABIISIETCS €CIU MOKa3aHa aKTyallbHOCTh HCCIIEeIOBaHUS; 0OOCHOBAaHBI U
4eTKO c(hOpMYyITUPOBAHBI: LIEJb, 330a4l, OOBEKT U MPEAMET KYpCOBOW pabOTHI; OCTATOYHO TOJHO
packpbITa TeopeTudeckas U MpakTUUecKas 3HAUMMOCTb PaOOThI, BHIIIOJIHEHHON aBTOPOM; CleaHbl
YeTKHEe U yOeIuTeNbHbIe BEIBOBI IO PE3yIbTaTaM MCCIEIOBAHMUS; CIUCOK HCIOJIb30BAHHBIX UCTOY-
HUKOB B JIOCTaTOYHOW CTENEHU OTpa)kaeT MH(OpPMaIlMIo, UMEIOUIYIOCS B KYpCOBOM padoTe; B TEK-
CTE€ UMEIOTCSI CChUIKHM Ha JIMTEPATYpHbIE UCTOUHUKH; UMEETCS HEOOXOIMMBbIN UIUTFOCTPATUBHBIA Ma-
Tepual.
- Ol1leHKa «XOPOLIO» BBICTABISETCS] €CIU IOKa3aHa aKTyaJlbHOCTb MCCIIEI0BaHUsA; 0OOCHOBaHbI U
4eTKO c(OPMYIIMPOBAHBL: 1Ielb, 33Ja4l, OOBEKT U IMPEeaMET KypCOBOM pabOThI; TOCTATOYHO MOJIHO
packpbiTa TEOPETUYECKAsl U MPAKTUYECKAs] 3HAUMMOCTh paOOThl, BHIMOJIHEHHON aBTOPOM; CIEJIaHbI
YeTKHe U yOeIUTeIbHbIe BHIBOJBI IO PE3YJIbTaTaM MCCIIEOBAHMS; CIICOK MCIIOIb30BAHHBIX HCTOY-
HUKOB HE IMOJHOCTBIO OTpa)kaeT MH(OpPMalMIO, UMEIOLIYIOCS B KypCOBOM pabote; coiepiaHue U
pe3yNbTaThl UCCIEIOBAHUS I0JI0KEHBI HETOCTATOYHO YETKO.
- O1eHKa «yJ10BIETBOPUTEILHO) BBICTABISETCS €CIM K KYypCOBOMl paboTe MMEIOTCS 3aMeydaHus 1o
COJIeprKaHuI0, MO MIyOMHE MPOBECHHOTO UCCIIeI0OBaHus, paboTa HamrcaHa HeyOeAUTETBHO.
- OLleHKa «HEYOBJIETBOPUTEIBHOY» BBICTABIISIETCS €CIIM KypcoBasi paboTa MUMEET MHOT'O 3aMe4aHui
OT peleH3eHTa, paboTa HallMcaHa HEeToCIeI0BaTeNIbHO, HEIOTUYHO.

4.3. PelTHHr-IJIAH JUCHUILIMHBI
(mpu HeOOXOAUMOCTH)
PeliTuHTr-TI1aH TUCIIUIUIMHBI IPEICTABIICH B MPUIIOKESHHUH 2.

5. Y4eOHo-MeTOAMYECKOEe H HH(POPMALMOHHOE 00ecnedyeHue JUCIUIIIMHBI
5.1. IlepeyeHb OCHOBHOW M JONOJHUTEILHON Y4eOHOH JIUTEPaTypPbl, HEOOXOAMMOI 115 OC-
BOCHHSI M CUHUILJIMHBI

OcHoBHasi iuTEepaTypa
1. bopucoB .M. OcHOBBI XUMHUYECKOI TepMoaAnHaMUKH: yueb.mocodue / . M. bopucos; BI'TTY
uM. M. Axmymier.— ¥Ya: BI'TIY, 2009.— 180 c.
2. Crpombepr A. I'., Cemuenko JI.I1. ®usndeckass xumusi: Y4eOHUK UISI XUMHUECKUX CTIEIIHATBHO-
cteil By30B . M.: Beicmiast mikomna, 2009. 527 c.
3. dusnueckast xumus [DneKTpoHHBIN pecypc]: yueO.nocobue. Y.1/bamkupcekuii rocy-
JIapcTBeHHBIN yHUBepcuteT; aBT.-cocT. }0.C. 3umun; U.B. Cadapona; B.P. Xaitpynnuna; P.H. Ha-
cperaunoBa; C.JI. Xypcan .— Ya : PULl baml'V, 2017 .— DnexTpoH.Bepcus ned. myoauKa-
1un.— J{ocTym BO3MOKeH yepe3 DIeKTpoHHY0 oubaunotexy bari-
I'VURL:https://elib.bashedu.ru/dl/corp/Zimin i dr_Fizicheskaja himija_1_up_2017.pdf
JlonmosiHuTEIbHAS JIUTEPATYPaA
4. Epemun B.B. u nip. OcHoBbl pusznueckoit xumun. Teopus u 3agaun. M.: Dx3amen. 2005. 478 c.
5. ®uznyeckas xumus (Ilox pegaxuueit Kpacuosa K.C.). B 2 xu. Ku.1. Ctpoenue BeuiectBa. Tep-
MoauHamuka. M3na-e 3-e. M.: Bercm. mk., 2001. 687 c.
6. Kynpsmos U.B., Kaperankos I'.C. COopHUK IpUMEpOB H 33124 10 pu3ndeckoit xumun. 13z, 6-
e. M.: Bercm. k. 1991. 527 c.
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7. Kparkuii cnpaBouHuk pusuko-xumudeckux senuuut (Ilox pen. Pasnens A.A. u [lonomapesoii
A.M). Uzn. 10-e, mepepad. - CI16.: Ban ®@emopos. 2003. 240 c.

8. E.T.lenucoB. Xumnuueckas kuaetuka. M.: Xumus: 2000. 566 c.

9. Omanysnp H.M., Knoppe J.I'. Kypc xumnueckoit kunetuku. U3a. 4-e. M.: Bricuias mkona,
1984. 391 c

10. ®usnueckas xumus (Ilox penakmueit Kpacnosa K.C.). B 2 ka. Ku2. Dnektpoxumus. XuMude-
CKasi KMHeTHKa 1 kataiau3. M.: Bercm. mik., 2001. 319 c.

11. Borrpochl AJis MOATOTOBKH K KOJUIOKBHYMaM 10O (DU3WYECKON XMMHUH [ DIEKTPOHHBIN pecypc]:
METOJIMYECKHUE YKa3aHUs ISl CTYICHTOB XUMUYECKOro (pakynbTeTa / bamkupckuii rocyapcTBeH-
HbIlil yHuBepcuteT; cocT. FO.C. 3umun; U.B. Cadaposa. — Ya: PULL bamI'V, 2017. — Dnek-
TPOH.BepcHsl 1mey. mydnukanuu. — J[ocTym BO3MOXKEH yepe3 DNeKTpoHHyio 6ubnuorexy baml'y.

URL:https://elib.bashedu.ru/dl/local/Zimin Vopros dlya podgotovki k kollokviumam po fiziche
skoy himii Ufa RIC BashGU 2017.pdf

5.2. [lepeyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «AHTepHeT» N
NPOrpaMMHOro odecneyeHusi, HeOOXOAUMBIX /115l 0CBOEHHS THCIMIIJIMHBI

1. DnekTponHas 6ubnmoreunas cucrema «Ib baml'¥Y» - https://elib.bashedu.ru/
2. DneKkTpoHHasi OMOIMOTeYHas cucTeMa «Y HUBEPCUTETCKasi OMOIMOTEeKa OHIIAiH -
https://biblioclub.ru/
3. DnekTpoHHas OMOIMOTEUHAs CHCTeMa u3aaTeabcTBa «Jlanby - https://e.lanbook.com/
4. DnexkTpoHHbIN KaTtajor bubiauoreku baml'V - http://www.bashlib.ru/catalogi/
5. YuuBepcanbHas bazel nanueix EastView (1ocTym K 971€KTPOHHBIM HAYYHBIM XypHAJIam) -
https://dlib.eastview.com/browse
6. Hayunas snextponHas 6ubnmoreka - elibrary.ru (IocTym K 3JIeKTpOHHBIM HAYYHBIM KypHaIaMm) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp
7. Windows 8 Russian. Windows Professional 8 Russian Upgrade.lorosop Ne 104 ot 17.06.2013 r.
Jlunensuu 6eccpoyHbie
8. MicrosoftOfficeStandard 2013 Russian. /loroBop Ne 114 ot 12.11.2014 r. JIuuen3un 6eccpou-
HBIE
9. KasperskyEndpointSecurity ans 6uszneca - Crangaptabiid. JloroBop Ne31806820398 ot
17.09.2018 r. Cpoxk nelictBus nuuensuu 1o 25.09.2019
10. LinuxOpenSUSE 12.3 (x84_64) GNU GeneralPublicLicense — eciu 8 MTO ectb 004, 005 ay-
JTUTOPUS, TJI€ TPOBOIUTCS TECTUPOBAHUE
11. Cucrema nentpanuzoBanHoro tectupoBanus bamly (Moodle). YHuBepcanbHas o01ecTBeHHas
muuen3us GNU.
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https://e.lanbook.com/

6. MaTepuajibHO-TeXHUYeCKasA 0a3a, He0OX0AUMAasI VISl OCYILECTBJICHUS 00pa30BaTeJIbLHOI0 Mpouecca 1no JUCUUIINHE

HaumeHoBaHMe cnienuasib-
HBIX IOMeLIEeHUI 1 moMe-
LIEHUH 1JI51 CAMOCTOSITEIb-
HO# padoThI

Ocnamennocn, CIICHAJbHBIX l'[OMellIeHl/Iﬁ H HOMeHIeHI/Iﬁ JJIsL CaMOCTOATEILHOM paﬁOTLI

IlepeyeHs JUIEH3HOHHOTO MPOTPaMM-
HOT'0 o0ecrnevyeHus.
PexBU3HTHI MOATBEPKAAIETO TOKY-
MEHTA

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

2.y4yeOHbIEe AyAUTOPUH IS
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-
cyabTanmii: ayauropus Ne
405 (xumcpak KopIryc), aynu-
topust Ne311 (xumdax kop-
myc), aymutopus Ne 310
(xuMpak Kopryc), ayAauTo-
pus Ne 305 (xumdak kop-
nyc),

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

Aynuropus Ne 405
VYuebHast Mebenb, y4eOHO-HArIsAHbIE MMOCOOMs, HOYTOYK, NOCKa,MyJabTUMeaua-npoektop Mitsubishi
XD3200U, sxpas c anexrporpuogom 300*400cm SpectraClassic

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

Aynuropus Ne 310
VYuebHas mebenb, yueOHO-HATISIAHBIE TIOCOOMS, JOCKA, HOYTOYK, MyJIbTUMenua-mpoekrop Mitsubishi
EW230ST, skpan nactrennsiii ClassicNorma 244*183

Aynuropus Ne 305
VuebHasi Mebenb, yueOHO-HATTSIIHbIE TOCOOHs, HOCKA, HOYTOYK, MyNnbTHMeaua-mpoekTop Mitsubishi
EW230ST, skpan nacrennsiii ClassicNorma 244*183

JlaGopaTopus Ne 101
VYueOHast MeOenb, yaeOHO-HaIIsAHbIE TIOCOOUS, OCKa, aKBaAUCTIILIATOP [1D-4, KOHIYKTOMETPHI, MO-
nyap “TepmocrtaT”, MOOynb “YHHBepcanbHBIH KOHTpoimiep”, xomoamibHuKk ATLANT MXM 2835-90,
noysipuMeTp kpyroBoit CM-3, TepmocTaThl -3 mT., cechl ananmutuaeckue Ohaus PA-64 C (65 1/0,0001
r), koHmykToMeTp AHMOH 7020, Becsl TeXHUYECKHE, ITIEPCOHANBHBIN KoMIbIoTep Pentium 4, BeHTHIIS-
top BEHTC 100 BKM, xtoBeta 100MM mist mossipumetpa CM-3 — 3 .
JladopaTopus Ne 120

VYueOHas MmeOelb, yaeOHO-HATIIAHbIE TOCOOUS, JOCKA, TEPMOCTATHl — 2IIT., MOAYIb “DICKTPOXUMHUS ",
MOZyJb ““YHHUBEpPCAIBHBIA KOHTpOIIIEp”, MOAYIb ‘“TepMOXUMHUYECKUII aHAIN3”, MEPCOHAIBHBIN KOM-
neroTep B komiuiekre HP AiO 20"CQ 100 eu (MoHOOIIOK)

Aynurtopus Ne 001
YyebHas mebenb, yaeOHO-HarSIHBIE TIOCO0HS, JOCKa

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

Aynutopus Ne 006
VYueOHas MeOenb, yaeOHO-HATTSITHBIE TIOCOOHS, JOCKa

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

Aynuropus Ne 008
Y4ebHas Mmebenb, yaeOHO-HATJISIIHBIE TOCOOUS, TOCKa

Aynurtopus Ne 004
YuebHas mebenpb, ydeOHO-HarmsIgHbIe mocobus, nocka, kommytatop HP V1410-24G, nepcoHanbHBIN

1. Windows 8 Russian. Windows Profes-
sional 8 Russian Upgrade. JloroBop Ne
104 ot 17.06.2013 r. Jlunensun Geccpou-
HBIE

2. MicrosoftOfficeStandard 2013 Russian.
Horosop Ne 114 or 12.11.2014 r. JIunen-
31K OECCPOUHbIC

3. KasperskyEndpointSecurity mis 6uszne-
ca - CraHzapTHBIH. Jorosop
Ne31806820398 ot 17.09.2018 r. Cpok
JercTBus nuueH3uu a0 25.09.2019

4. CucrteMa UEHTPATU30BAHHOTO TECTHPO-
Banust baml'y (Moodle). YHuepcanbHas
obrurecTBeHHas ureH3uss GNU

5. LinuxOpenSUSE 12.3 (x84_64) GNU-
GeneralPublicLicense
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aymuropuss Ne 310 (xumpax
kopmyc), ayauropus Ne 305
(xuMm(ak KopIyc), aymuTo-
pus Ne 001 (xumdakx xkop-
myc), aymutopus Ne 002
(xuMmdaxk Kopmyc), ayIauTo-
pus Ne 006 (xumdak xop-
myc), ayautopus Ne 007
(xuMpak Kopryc), ayauTo-
pus Ne 008 (xumdax xop-
myc), aymutopuss Ne 004
(xuMmdaxk Kopmyc), ayIauTo-
pus Ne 005 (xumpakx Kop-
myc).

5. noMemeHust IJA CaMo-
CTOSATEJbHOH PpadoThl: yu-
TanbHeIA 3a1 Ne 1 (ryaBHBIN
KOpITyC), YUTATIbHBIHN 3a1 Ne 2
(pusmar  kopmyc-ydyeOHOE),
yuTanbHBIA 321 Ne 5 (ryma-
HHUTApHBIA KOPITYC), YNTAIb-
HbId 3251 No 6 (yueOHBIH KOp-
myc), YUTaidbHBIN 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 Kopiyc),
nmaboparopust Ne 227 (xum-
¢dak xopmyc), mabopaTopus
Ne 103 (xumcaxk xoprryc)

7. moMeleHue AJsl XpaHe-

xoMmmetotep LenovoThinkCentre A70z IntelPentium E 5800, 320 Gb, 19" - 15 mr, mkad HacTCHHBIH
TLK6U.
Aynutopus Ne 005

YuebHas mebenb, ydeOHO-HarsIgHBIE  mMocoOms, Jnocka, kommbeiorep DEPONeos 470
MDi5_3450/4GDDR/T500 G/DVD+R u mouuTop ViewSonic 21.5 - 13 wrr, mkadp TLK TWP-065442-
G-GY, mxad morrtaxkHsii NT PRACTIC 2MP47-610B/SSt450/ SKS1/SS5t750,59560, 00 T.316-14,
mkad HactenHsiit TLK6U.

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

YuraabHbIH 3270 Ne2
Hayunesrit u yueOHs1i (oHL, HaygHas nepronnka, [IK (MoHOOIOK), MONKITIOUEHHBIX K ceTd MHTEpHeT, —
8 mT., HeorpanmueHHbIH qocTyn K ObC u BJI; kxonmmaecTBo mocamgodnsix mecT — 50.

YuraabHbii 321 Ne 5
Hayunsrit n yaebnb1il hoHp, HaydHas nepuoanka, [IK (MoHOOIOK) - 3 mT, HEOTpaHUIECHHBIN MOCTYII K
OBC u B/l; konruecTBO MOCagO4YHBIX MeCT — 27.

Yuraabublii 321 Ne 6
Hayunblii n yueOHbII (oHa, HaydHas neproauka, [IK (MoHOOIOK) - 6 T, HEOTPaHUYEHHBIH TOCTYH K
3BC u B/I; konudectBo mocanounbix Mect — 30.

YuraabHblii 321 Ne 7
Hayunblii n yueOHbIi (oHa, HaydHas neproauka, [1IK (MoHOOIOK) - 5 mT, HEOrpaHUYEHHBIH TOCTYH K
OBC u B/I; koaudecTBO MOCAag0YHBIX MeCT — 18.

JlaGopaTopus Ne 418
VYuebHas mebens, pakcuMminbHbIM ammapaT Panasonic KX-FL423RUB — 2 mt., sH-metp pH-150MU (c
roc. moBepkoit), aBrotpanchopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Becel "Ohaus" PA64C (65r, 0,1Mr) ¢ moBepkoii, Becsl VIC-1500d1 (1500r. 100MI, BHEenTH.KaTHOpOBKa)
ACCULAB, nonomep M-160MHU ¢ noeepkoii, komiuiekc BoibTamnepomerpuueckuii CTA, KoMIbroTep
B komiiekre DEPO Neos 4601\FO/mMonuTop 20" Samsung BX2035/knaB./Mbllib, KOMIBIOTEP HEPCO-
HambHBIA Nel 1.210-14/3, marauTHast Memanka 0e3 HarpeBa Tolopino — 2T, MarHUTHasT MeIIajKa C
HarpeBoM H HaHokepamud.nmoBepxhG-MAG HS, metp-pH pH-150MU (c roc.moepkoif), MmoHuTop 19"
LG L1919S BF Black (LCD<TFT,8ms, 1280*1024,250K/1I/M.1 400:1,4:3 D-Sub), nepcoHanbHbIil KOM-
meloTep B cocraBe  ¢/Onox/Core  J7-4770  (3.4)/H87/SYGA/HDD  500Gb,  monutOp
XKK"20"Bencl.knaBuat ypa+twmpimb, npuatep Canoni-SENSYSMF3010, pH-merp pH-150MU ¢
roc.noBepkoii, cucremusiit 6ok ITK (775), mkad cymmneasiit LOIPLF-25/350-GS1, (310X 310x310
MM O/BEHTHIISATOPA.HEPXK.CTANb II(PPOBOI KOHTPOIEP), KOJMIECTBO MOcamogHbIX MecT — 10.

JladopaTopus Ne 309
VYuebHnast Mebenb, IBYXIy4eBOH CKaHUPYIOUIMH CIEKTPOGOTOMETp JUI padOTHl B yIbTpadruOIETOBOM 1
BuanMoM auanaszone crekrpa UV-2450PC(pupmer «Shimadzuy), BeicokouyscTBuTensHbIi UK Dyphe-
cnekrpometp FTIR-84008S (hupmsbr «Shimadzuy), koMmruieke «XpoMaTIK-KpUCTAIID anmapaTHo-TIporp.,
BECHl aHAJUTHUYECKHE, TepMocTar, TepmocTatupyemblii mnanmer ¢upmsl "PIKE Technologies", npu-
CTaBKa MHOTOKPATHOTO HApYyHMIEHHOTO IOJIHOrO BHyTpeHHero orpaxenus (MHIIBO) ¢upmsr *P1KE
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HHUS M NPOPUIAKTHIECKOTO
00CJY;KUBAHUST  y4eOHOTrO
o0opynoBaHusi: JlabopaTo-
pus Ne 416 (xumbakx Kop-

myc).

Technologies”, KOMIUIEKC anmapaTHO-TIPOTPAMMHBIN JIJIsI METUITMHCKUX Ucclieq Ha 6aze xpomarorpada
"Xpomat3k-Kpucrarmr 5000, kommsiotep nepconaibubiii, PMC *Kuneruka-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, konbonarpesarens ES-4110, koux-
Gonarpesarenp [13-4120 (250mi), kommeiotep B c6ope:PentiumG3250 /ASRockH81M-VG4/DDR3
2*2Gb/HDD 500Gb/DVDRWY/ExegatrBA-106 400W/KbMSVENStandart 310/PilotExeGateEC 6
4B23@LG 23M470D-P — 2 mr, marautHas Mernanka ES-6120 ¢ momorpeBoM, MarHUTHas
MeiuanKaMRHei-Tech Harpée300C,140006/ muH, kpyri. mwiath, MOY hpLaserJetPro MFP M125mw
CZ178A+NV-Print CF283A, nakonutens HGSTTouroS(0S03754)1Th 2.5 USB3.0(RTL), Hacoc Baky-
ymubiit HBMK 2x4, voyroyk HPPavilion 15-aw030ur (x7H89EA#ACB)AL10 9600P/8/1Th/DVD-RV,
noreHmoctar-ransBanoctatP-30JM, cnexrpodmyopumerp momems RF-5301PC, ¢upmer Smonus,
ynbTpa3BykoBas BanHa [1CB-5735-05, xumuueckn croiikuit MmemOpanusiit Hacoc KNF N 920G, xomo-
mnbHuK POZIS-102-2, mxad cynmibHbrii BinderRF-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# MmoBepXHOCTBIO C-
MAGHS 7 — 2 i, mouutop 19” BenqTFTG900Wasilver-black, moruTtop 19" LG L1953S BF black
(LCD,TFT,1280*%1024, 170/170,300x1/m,200  0:1,51ris)TCO,  ociwmiorpad  oJXHOKaHAJIBHBIH
PCS100A, cucremusiii 6ok ITK (775), tepmocrar nupkynsunonssiit LOIP LT-211b, o6beM BaHHEI
111, XononuibHKUK ObITOBOI "Stinol-242Q)” ¢ MOPO3UIIBHBIM OTAEICHHEM JIByXKaMEPHBIH.

JlaGopaTopus Ne 227
VYueOHast MeOenb, MarHuTHas Melanka 0e3 Harpea Tolopino — 2 1T., MArHUTHAs MEIIAJIKa C HATPEBOM
u HaHokepamud.noBepx HG-MAG HS, ocmmmnorpad omgaokanamsHbIH PCS100A, criekrpodoTtomerp
UV-2401PC, tepmoctar U4 — 4 mT., Tepmoctat xunkoctHoir LOIP LT-105a, TepMocTar MUpKyIAIHU-
onnblii LOIP LT-211a o6beMm BanHHI 1 1.

JladopaTopus Ne 103
VYueOHast MeOeb, KOMIBIOTEDP B cocTaBe: cucteMHbiil 610k Corei3-2120 (3.3) 4Gb, KopnycATX 400W
mouurop JKK21.5 Philips,226 VALSB, knaBuarypa A4-TechisolationKV-300H mbie A4-TechXL-
760H, cereoii ¢pumsTp 5.0 BURO, xononku GeniusSP-S120, M®VY nazepuoe SAMSUNG D1--
M2070\V1/(npun.ckan.kon) A425¢tp/mMun10 cTp/MUH.

Jladopatopus Ne 416
ATomHO0-abcopOmoHHbIi criekTpodoTomerp Monens AA-7000, hupmbl "HIumanzy", Snonust, 6anioH ¢
requem Mapku A — 2 T, Beatwistop BEHTC 100 BKMiy/*1/, ra3oBblii XpoMaTo-Macc-CIieKTpPOMETP
mozenb GCMS-QP 2010PIUS, koMmbroTep B cocTaBe: CHCTEMHBIH 00K, MOHUTOD, KJIaBHATypa, MEIIIB,
kougunmonep QUATTROCUMA QV/QN-F12WA, woyroyk FujitsuLifebooKF530 IntelCorei3-
330M/4Gb/500Gb/ DVD-RW/BT/15.6"/Win7HB+0ffice, nepcoHanbHbli koMmboTep B KoMiuiekte HP
AiO 20"CQ 100 eu (MoHO0110K), 351ekTpormTKa Irit IR-8200, 1500BT auamerp koHpopku 185MMm.
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ITpunoxxenne Ne 1

MHNHOBPHAYKH POCCHH
BAILIKNPCKNUN I'OCYJAPCTBEHHbLIM YHUBEPCUTET
XUMUYECKU ®AKYJIBTET

COJIEP)KAHUE PABOYEM ITPOI'PAMMBI
JTUCUUIITMHBI PU3nYecKass XUMHS
Ha 6 ceMecTp

ouHas
Bup pabotsl O0BEM QUCIIATLIINHEL
ouHasi (hoopMa oOyueHus

O6mas TpynoeMkocts aucuurinabl (3ET / ga- 7 3ET /252 yaca
COB)
Y4eOHbIX YacOB Ha KOHTAKTHYIO paboTy ¢ mpe- 145
M0J1aBaTEJIeM:
JICKIIMHA 16
MPAKTUYECKHUX / CEMHUHAPCKUX -
71a00paTOPHBIX 128
Hpyrux (rpynnoasi, UHIUBUyalbHasi KOH- 1,4
CYJBTAIMS ¥ UHBIE BUIBI YU€OHOM e TeNbHO-
CTH, IIPeycMaTpUBaloNInue padboTy o0yJaro-
HIMXCS C MPEMNo/IaBaTeIeM)
Y4eOHBIX 9aCOB HA CAMOCTOSTEILHYIO paboTy 35,8
oOyuatomuxcst (CP)
Y4eOHBIX 9acoB Ha MOJATOTOBKY K dK3ame- 70,8
Hy/3aueTy/nudpepeHnpOBaHHOMY 3aUeTy
(Kontposn)

dopma KOHTPOJIS:
3auet 6 cemecTp
DKk3ameH 6 cemecTp
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Tema u conepxanue

dopma U3yueHHUs] MaTepUaloB:

JICKIIUH, ITPAKTUYCCKUC 3aHATHUS,

CEeMHMHAPCKHE 3aHATHSI, JTabopa-
TOpHBIE PabOTHI, CAMOCTOSTEIb-
Has paboTa U TPYJO0EMKOCThH (B

OcCHOBHas 1 JIOTIOJTHH-
TeJIbHAs JTUTeparypa,
pEeKOMEeHIyeMast CTy-

JEHTaM
(HOMeEpa U3 CIHCKa)

3amanus Io camo-
CTOSITENILHOM paboTe
CTYJICHTOB

dopma TeKyI1ero KOHTpOJIs
YCIEBAEMOCTH (KOJUIOKBUYMBI,
KOHTPOJIbHbIE Pa0OThI, KOMIIb-
IOTEPHBIE TECTHI U T.II.)

qJacax)
JIK I1P/CEM | JIP | CPC
1 | TepmonuHamMudecKas 3 25 9 [1-3, 7-11] [TpopaboTarh NeKInU, | TECTHPOBAHHE, 3alTUTA JTabopa-
CHCTEMa U €€ OTIMCaHUC PEKOMEHIYEMYIO JIU- | TOPHOH pabOThl, KOJUIOKBUYM
TepaTypy
2 | Tepmoxumust 3 25 9 [1-3, 7-10] [IpopabGoTath nekuuu, | YCTHBIN HHIWBUTYaTbHBIN,
PEKOMEHIYEeMYIO JIn- | TECTUpPOBaHHE, 3alIuTa Jlabopa-
TepaTypy TOPHOU pabOThI, KOJUIOKBUYM
3 | ®a3oBoe paBHOBECHE 3 25 9 [3,6,7] [TpopaboTath jgeKkuu, | YCTHBIA HHIUBUAYAIbHBIH,
PEKOMEHIYEMYIO JIU- | TECTUPOBaHHE, 3allIuTa JIabopa-
TepaTypy TOPHOU pabOThI, KOJUIOKBUYM
4 | PacTBOpHI 3 25 9 [1-3, 5-7] [TpopaboTats jgekun, | YCTHBIA HHIUBUIYATbHBIH,
PEKOMEHIyeMYIO JTU- | TECTHPOBAHUE, 3aIllKTa Jlabopa-
TepaTypy TOPHOM pabOThI, KOJJIOKBUYM
5 | XumHueckoe paBHOBe- 4 28 8,8 [1-4,8, 9] [TpopaboTath nekuuu, | YCTHBIN HHIWBUTYaTbHBIN,
cue PEKOMEHIYeMYIO JIn- | TECTUpPOBaHHE, 3alIuTa Jlabopa-
Teparypy TOPHOM pabOThI, KOJJIOKBUYM
Hroro 16 128 | 35,8
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COJIEP)KAHUE PABOYEM ITPOI'PAMMBI
JTUCUUITMHBI PU3nyecKasi XUMHS
Ha 7 ceMecTp

ouHas
Bun paboter O0BeM TUCIUILIAHEI
ouHas popma 0OydeHUs

O6mas TpynoeMkocTs aucuuriinasl (3ET / 7 3ET / 252 gacos
YacoB)
Y4eOHBIX YacOB Ha KOHTAKTHYIO paboTy ¢ 163
IPeroJIaBaTesIeM:
JICKIIMHA 32
NPAaKTUICCKUX / CEMUHAPCKUX -
71a00paTOPHBIX 128
Hpyrux (rpynmnoBasi, HHIUBUyalbHas KOH- 3,4
CyJIbTAIlUsl ¥ UHBIC BUBI YI€OHOMU JICATEIbHO-
CTH, IIPeyCcMaTpUBaIONIne padoTy 00yJaro-
HIMXCSI C IPETOJIaBaTEIIeM)
Y4eOHBIX 9aCOB HA CAMOCTOSTEILHYIO paboTy 35,8
oOyuatomuxcs (CP)
Y4eOHBIX 9acOB Ha MOJTOTOBKY K dK3ame- 52,8
Hy/3aueTy/nudpepeHnpOBaHHOMY 3aUeTy
(Kontpoun)

®dopma KOHTPOJIS:

3ader 7 cemecTp

Dk3ameH 7 ceMecTp
KypcoBas pabora 7cemectp

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




Tema u COJACPIKAaHNC

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

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

3aj1aHus 110 CaMOCTOSI-
TEJbHOU pabdoTe cTy-
JICHTOB

dopma TeKyIIero KOHTpoJs

yCIEBAEMOCTH (KOJUIOKBHY-

MBI, KOHTPOJIbHbBIE PaOOTHI,
KOMITIBIOTCPHBIC TCCTHI U T.H.)

yacax)
JIK I1P/CEM | JIP | CPC
1 | OcHOBHBIC IOHATHUS U 3 12 3 [1-3, 7-11] [IpopaGoTats JiekIuu, | TECTUPOBAHUE, 3aLIUTA J1a00-
3aKOHBI XUMHUYECKOH KH- PEKOMEH/TyeMYIO JIU- paTopHOii paboThI, KOJIIOK-
HETHKH TEPATypy BUYM
2 | TeopeTndeckue OCHOBBI 3 12 3 [1-3, 7-10] [IpopaboTaTh JIeKIIMK, | TECTUPOBAHUE, 3alTUTA J1a0o-
XUMHYECKON KHHETUKH PEKOMEHIYEeMYIO JIn- paTopHOii paboThI, KOJJIOK-
TepaTypy BUYM
3 | Kuneruka peakmuii mpo- 3 12 3 [3,6,7] [IpopaboTaTh JeKUK, | TECTHPOBAHUE, 3AMIUTA JIA00-
CTBIX TUIIOB PEKOMEH/TYeMYIO JIU- paTopHOii paboThI, KOJIIOK-
TEpaTypy BUYM
4 | Kunerrka CIOXKHBIX pe- 3 12 3 [1-3, 5-7] [IpopaboTaTh JIeKUK, | TECTHPOBAHUE, 3AMIUTA JIA0O-
Ak PEKOMEH1yEeMYIO JIU- paTopHOii paboThI, KOJIJIOK-
TEpaTypy BUYM
5 | PanukanbHo-LI€TIHBIE pe- 3 12 3 [1-4,8, 9] [IpopaboTaTh neKuM, | TECTUpPOBaHME, 3aIInTa Jabo-
aKIIN PEKOMEHTYEeMYIO JIn- paTopHOii paboThI, KOJJIOK-
TepaTypy BUYM
6 | ®oToXHUMHUYECKUE peaK- 3 12 3 [1-3, 7-11] [IpopaGoTats JiekIuu, | TeCTUpPOBAHUE, 3alTUTA J1a00-
142078 PEKOMEH1yEeMYIO JIU- paTopHOii paboThI, KOJIJIOK-
TEpaTypy BUYM
7 | Karanutuueckue peak- 3 12 3 [1-3, 7-10] [IpopaboTaTh neKuM, | TECTUPOBAHME, 3aIIUTa J1abo-
970t PEKOMEHIYEeMYIO JIU- paTopHOi paboTHI, KOJIJIOK-
TepaTypy BUYM
8 | PaBHOBecue B pacTBOpax 3 12 3 [3,6,7] [IpopaboTaTh JIeKIUK, | TECTHPOBAHUE, 3AMIUTA JIA00-
AJIEKTPOJIUTOB PEKOMEHIYEMYIO JIU- paTtopHOif paboThI, KOJJIOK-
TEpaTypy BUYM
9 | HepaBHOBeCHBIE SIBICHUS 3 12 3 [1-3, 5-7] [TpopaboTaTh NeKkuu, | TECTHPOBAHUE, 3alIUTA J1a00-
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B PacTBOpax AJIEKTPOJIU-
TOB

PEKOMEHAYEMYIO U~
TEPATYPY

paTopHO pabOThI, KOJIIOK-
BUYM

10 | T'ereporeHHOE JIEKTPO- 3 12 3 [1-4,8, 9] [IpopaGoTaTh JIeKIIMK, | TECTUPOBAHUE, 3alUTA JI1a00-
XUMHYECKOE paBHOBECHE PEKOMEHIYEeMYIO JIU- paTopHOii paboThI, KOJIJIOK-
TepaTypy BUYM
11 | OCHOBBI JIEKTPOXUMHU- 2 8 5,8 [1-3, 5-7] [IpopaboTaTh JeKKUK, | TECTHPOBAHUE, 3AMIUTA JIA00-
YECKON KUHETUKH PEKOMEHIYEeMYIO JIU- paTopHOii paboThI, KOJIJIOK-
TEPaATypy BUYM
12 Kypcogas pabota 2 10 [1-11] HccnemnoBaTh peko-
MEHYEMYIO MPerno/ia-
BaTEJIEM TEMY
Wroro 34 128 | 45,8
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[Tpunoxenne Ne 2

PedTHHT — IJIaH AMCIUILIHHbI
duznyeckass XuMus
Hampasnenue noarorosku 04.03.01 «Xumus»
Kypc 3, cemectp 6.

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

Monayasb 1 (TepMoguHAMUKA)

Texkymmii KOHTPOJIb

1. Beimonaenue yrabopa- 5 5 0 25
TOPHBIX paboT

Py0e:xHbIN KOHTPOJIb

1. KonmokBuywm 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:xkHbIN KOHTPOJIb

1. KoymokBuym 3 10 1 0 10
2. Konnoxsuym 4 10 1 0 10
3. TectupoBanwue 10 1 0 10
IoompurenbHble 6aJIBI

1. [TyOnukamus crareii B 5 1 0 5
HAYYHBIX )KypHaJIax
2. Y4acTue B CTyJ€HUYECKOU 5 1 0 5
OJIMMITHA]IC

ITocemaemocTs (071161 BHIYUTAKOTCS U3 0011eli CyMMbI HAOpaHHBIX 02J1J10B)
1. ITocemenune neKIUOH- 0 -6
HBIX 3aHITUU
2. Ilocewenune npakruye- 0 -10

CKUX 3aHIATHU

HMTOroBb1ii KOHTPOJIb

3ayer | | 1 | 0 |

40



Hanpagsnenue noarorosku 04.03.01 «Xumusi»

Kypc 3, cemectp 6.

Buabl yueOHoil 1esiTesb-
HOCTH CTYJ€HTOB

bam 3a Yucno bayubl
KOHKPETHOE | 3aJlaHuii | MUHUMAJbHbIH | 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
MonayJb 2 (TepMOJUHAMHUKA)

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. Y4acTue B CTyA€HYECKOI 5 1 0 5

OJIMMIINAAC

Ilocemaemocts (0aJ1b1

BbIYUTAIOTCS U3 001ell CYMMbI HaOpaHHBIX 0aJ1710B)

1. ITocenieHue JICKIUOH- 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 bayubl
KOHKPETHOE | 3aJlaHuii | MUHUMAJbHbIH | MakcuMabHbIH
3a/1aHue 3a ce-

MECTp

Monyasb 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 (3J1eKTPOXUMUS)

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. Y4acTue B CTyA€HYECKOI 5 1 0 5

OJIMMIINAAC

Ilocemaemocts (0aJ1b1

BbIYUTAIOTCSI U3 001ell CyMMbI Ha0paHHBIX 0aJ1710B)

1. ITocemenue IEKIUOH- 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 | MakcuManbHBIH
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
Moayab 2 (3J1eKTPOXUMUS)

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

IHocemaemoctsb (0aJ7IbI

BbIYMTAKTCS U3 0011ell CYMMbI Ha0paHHBbIX 0aJ1J10B)

1. ITocemenue aEKIUOH- 0 -6
HBIX 3aHATUM
2. Ilocenienue npakTuye- 0 -10
CKMX 3aHITHI

HTOroBuIii KOHTPOJIbL
DK3aMeH | 30 | 1 | 0 | 30
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