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1. Heau ocBOCHMS AU CHUTITIHHBI

[leapr0o OCBOEHUS JHUCHUIUIMHBI SBJSICTCS HW3YYCHHE W OOBSICHCHHE OCHOBHBIX
3aKOHOMEPHOCTEH, OMPEENAIONIUX HAMPABICHHOCTh XUMHUYECKUX MPOIECCOB, CKOPOCTh MX
MPOTEKAHUs, BIMSHHEC HAa HUX CPEIbl, MPUMECEH, W3IydYeHUS M T.I., YCJIOBUSA IOJNyYCHUS
MaKCHMAaJbHOTO BBIX0J]a HEOOXOJUMBIX IPOAYKTOB, a TAKXKE CBS3h MEXKy CTPOCHHEM BEIIECTBA
U €T0 PEaKIIMOHHOW CITIOCOOHOCTBIO.

2. MecTo THCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

JucuuminHa «®Pu3ndeckass XUMHS» OTHOCHTCS K o00s3aTellbHOM uvacTu Onoka 1
JTUCIUTIINH yueOHOoTo Tutana (ko B yueOHoM 1utade b1.0.10).

Jlist ocBO€HMSI JAHHOW JMCLUMIUIMHBI CTYACHTHI JOJDKHBI BIAJ€Th OCHOBAaMH arapara
BBICIIENI MAaTEMaTHKH, 3HaTb OCHOBBI AUCHUIUIMH «Heopranmueckas XxumMus», «AHaIUTHYECKas
xuMus», «Opranudeckas XuMus», « DU3UKO-XUMHUYECKUE METO/Ibl aHATN3ay.

3HaHMSIT M HABBIKW, I[OJIyYEHHbIE NPU H3YUYEHUU JTUCIHUIUIMHBI, HEOOXOAUMBI JUIS
U3Y4YEHUsl MOCIEAYIOMMX JUCHUIUIMH «XHUMHUYECKass TEXHOJIOTHs», «BbIcOKOMONEKyIsipHbIE
COeMHEHUS», «DPU3HKO-XMMHUUYECKHE OCHOBBI CO3JaHUS JIEKAPCTBEHHBIX IPENapaToBy,
«KuneTnka OHMONOTHYECKHX TMpOLecCOB W (epMEeHTATUBHBIN Karanu3y», «KommeiorepHoe
MOJIECJINPOBAHNE TEPMOJMHAMUKHA M KWHETHKHU IPOLIECCOB B YKMUBBIX CHUCTEMAX», BBINOJIHEHUS
BBIITYCKHON KBaTM(PUKALIMOHHON pabOThl, B HAYYHO-HCCIIEI0BATENbCKOM IS TEbHOCTH.

3. Ilnanmpyemble pe3yabTaTbl O0y4YeHHS 10 [JUCHUIIMHE, COOTHECEHHbIE C
IUIAHUPYEMbIMHU pe3yJibTaTaMH OCBOEHHsI 00Pa30BaTeILHOI MPOrpaMMbl

[Ipouiecc u3yueHus: MUCIUIUIMHEBI HAMIPaBJICH Ha (OpPMHUpPOBAHUE CICAYIONINX dJIEMEHTOB
koMmrieteHmii B cootBeTcTBUH ¢ ®I'OC BO, OI1 BO u mnpuoOpeTeHust cieayronmx 3HaHHUH,
YMEHUM, HABBIKOB U (MJIM) OMbITA IESATEIbHOCTH:

HNuaukaro
dopmupyemasn A P
HOCTHKEHUS
KOMIIETEHIUS IlepevyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs
KOMIIETEHIUH

(ko u popmyanposka) (k01 1 GopMyIHPOBKA)

YHHBepca.ﬂbele KOMIIECTCHI U

YK-1 YK-1.1 3naTth:

Crocoben OcymiecTBiseT — OCHOBHBIE METOJIbI M MOIX0IbI (PU3NIECKON
OCYIIECTBIISTH MOUCK, CUCTEMHBII aHAJIN3 XUMHH, UCTIONB3yEMBbIC JUIS PEIICHUS 3a/1a4 B
KPUTUYCCKUH aHAIN3 U 3a7a4u, BBIENSS e¢ Pa3NUYHBIX 00JIACTAX XHUMHUH.

CUHTE3 WH(OpMAITHH, 0a30BBIC COCTABJIAIONINE. | YMeTh:

MIPUMEHSATH CUCTEMHBIH — TIpU PEIICHUY 3aja4 apTyMEHTHPOBATh JTAIlbl
MOJIXOJT ISl PEIICHUS pelleHH s, TPOBOAUTH 3aLIUTY BBIMOJIHEHHOM
MTOCTaBJICHHBIX 3a7ad. paboTHI (TIpoeKTa).

B.]'[a[leTl) HaBbIKaAMMU:
— NPUMCHCHUA alIiapaTta (1)I/I3I/I‘lCCKOI71 XUMUHN IJI1
peHICHU: 3a4a4 B CMCIKHBIX XUMHUYCCKUX

JUCIMIIIIMHAX.
YK-2 YK-2.1 3HaTh:
CriocoOeH onpeaensiTh Onpenenser Kpyr 3a/1a4 B | — OCHOBHBIE 33/1a4d (PU3UIECKOW XMMHUMU.
KpYT 3ajJiad B paMKax paMKax MOCTaBJIEHHOU Ymern:
MTOCTaBJIICHHOM 11U U LIEJIH, OIIPEAEIAET CBA3U — BBIJICJISITH OTACIIBHBIC 3a4a49U JJI JOCTUXKCHMS
BBIOMPATh ONTHMAJIbHBIC | MEKIY HUMH. MTOCTABJICHHOM II€JTU B paMKax J1ab0paTopHOM
CHOCOOBI UX pelIeHus, PpaboTHI ¥ OIIPENEINATH TOPSIOK UX PEIISHHS.
UCXOJIS U3 Baaners HaBBIKAMM:
JEHCTBYIOLIUX — TUIAHUPOBAHUS (PU3UKO-XMMHUYECKOTO
MIPaBOBBIX HOPM, SKCIEPUMEHTA.
HAMEIOIINXCSL PECYPCOB U
OTpaHUYCHUI.




YK-2.2

IpennaraeT crocoObI
peIIeHHS TOCTABICHHBIX
3a7a4 1 O’KUIaeMble
pEe3ybTATHI; OLICHUBACT
TIPEIITOKCHHABIC CITOCOOBI
C TOYKH 3pEHUS
COOTBETCTBHUS IEJH

3HaTth:

— OCHOBHBIE METO/IBI U TTOJIXOIbI, HCTIOIb3yEeMBbIe
IUTS petieHus 3a/1a4 B PU3NIeCKOi XUMHUH.

Ymern:

— COCTaBJIATh AITOPUTM PEIISHUS 3a1a4l
(BBITIOTHEHUS TIPOEKTA), HCIIOIB3YS TEOPETUICCKUE
MO3HAaHUA U TPUMCPBI PCIICHUA aHAJIOTUYHBIX
3a/ad.

MPOCKTA. Biagers HAaBBIKAMHU:

— KPUTHUYECKOU OLIEHKH PE3yJIbTaTOB PEIICHUS 3aa4
(BBITIOJTHEHUS IPOEKTA, JTA0OPATOPHOI pabOTHI),
oTpeeNieHHs BO3MOXHBIX OIIMOOK U MyTel ux
YCTpaHCHHMS.

YK-8 YK-8.3 3HaTL:

CrocobeH co3gaBaTh U BrisBaser nmpo0iiemsl, —"opwmbl Th npu npoBeieHUN XUMHUYECKOTO

MOJICPIKUBATH CBSI3aHHBIE C IKCIIEPUMEHTA,

0c30macHbIC YCIIOBHUS
KU3HEACITCIHLHOCTH, B
TOM YHCIIE MPH

HapYIICHUAMH TEXHUKH
0e30macHOCTH Ha
pabouem MecTe;

— OCHOBHBIC KaTeFOpI/II/I OITIACHBIX BCIICCTB.
YMmeTh:
— OHpe,ZleJ'ISITL OITIaCHOCTb BCUICCTB U BLIGI/IpaTL

BO3HUKHOBEHHH MpeIaraeT MEPOIIPHUSITHS | IPHEMBI pabOTHI C HUMHU.
Ype3BbIYAMHBIX IO MPEIOTBPAIICHUIO Bnaners HaBbIKaAMM:
CUTYaIHi. Ype3BBIYAHBIX — paboThI C XUMUYECKHUMHU PEAKTHBAMHU PA3INIHBIX

CUTYaIH. KJIACCOB OTTACHOCTH C YYETOM HMX HHIUBUAYATbHBIX

0COOEHHOCTEH.
Oo0umenpogeccuoHaJIbHbIE KOMIIETEHIIUN

OIIK-1 OIIK-1.1 3HaTh:
Criocoben CucreMaTu3upyeT u — OCHOBHBIE METOIbI SKCTICPUMEHTAIILHOTO
AHAJIN3UPOBATh U AHAJIM3UPYET PE3YJIbTAThI OIpEaACIICHUA (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX BCJIMYHH.
HMHTEPIPETUPOBATH XUMHYECKUX YMmerth:
pe3yIbTaThl JKCIIEPUMEHTOB, — BBIOUPATH TOIAXOASAIINE METOIBI IS
XUMHYECKHAX HaOIIOIeHA, 9KCIIEPUMEHTAIBHOTO ONpeesieHus] PU3UKO-
AKCIIEPUMEHTOB, WU3MEPCHHI, a TAKIKE XUMHYECKUX BEITUYMH, CONIOCTABJISI MPEUMYIIIECTBA
HaOIOICHUIA 1 pe3yIbTaThl pacueTOB Y HEJIOCTATKH PAa3INIHBIX METOJIOB.
HU3MEPEHHUN. CBOMCTB BEIECTB U Baaaerr HaBbIKAMU:

MaTepHaoB. — 00paboTKM U MPEACTABICHHS PE3yIbTaTOB
SKCIEpUMEHTa B 3aJJaHHON (OopMe TpeaIaraeMoi
METO/IHKE;
— CHCTEMaTH3alliy U aHaJIh3a Pe3yJIbTaToB
H3MepeHN PU3NKO-XUMUIECKUX BEJIINYMH.
OIIK-1.2 3HaTh:
IIpennaraer — OCHOBHBIC MOHATHS U 3aKOHBI (DU3MYECKON XMUMHUHU.
HWHTEPIPETALUIO YmMmers:
pe3yJIbTaToOB — HHTEPIPETHPOBATH PE3YJIBTATHI SKCIEPHMEHTA T10
COOCTBEHHBIX HU3MCPCHUIO (1)I/I3I/IKO-XI/IMI/IT-IGCKI/IX BCJIMYHH.

AKCIIEPUMCHTOB U
PaCUYETHO-TECOPETHUECKIX
paboT ¢ UCTIOJIE30BAHUEM
TEOPETHUCCKUX OCHOB
TPAJMIMOHHBIX U HOBBIX
pa3iesoB XUMHUH.

Biagers HaBbIKAMH:
— IPOBENICHUS TEPMOJUHAMUYECKUX PACUETOB U
HUHTEPIIPETAINN UX PE3YyJIbTaTOB.




OIIK-1.3

dopMynupyeT
3aKJIIOYEHUS U BBIBOJIBI
10 pe3yJibTaTaM aHalIu3a
JUTEPaTYPHBIX JAHHBIX,
COOCTBEHHBIX
9KCIEPUMEHTAIBHBIX U
pacyeTHO-TEOPETUYECKUX
paboT XUMHUYECKOH

3HaTh:

— OCHOBHBIE MOHSTHS U 3aKOHBI (DU3MUYECKON XVMHHU.
YMeTh:

— MPOBOAUTH CAMOCTOSATENbHBIN MOUCK XUMUYECKON
“H(OPMAITUH C UCTIOTH30BAHUEM PA3INIHBIX
HCTOYHUKOB.

BaaaeTh HaBbIKAMM:

— (hOpMYITUPOBKHU BBIBOJIOB IO Pe3yJIbTaTaM
SKCIIEPUMEHTA U aHaJli3a JIUTEPaTyPHBIX JaHHBIX.

HAIPaBJICHHOCTH.
OIIK-2 OIIK-2.1 3HaTh:

Criocoben mpoBoauTh ¢ | Paboraer ¢ — METO/IbI INTAHUPOBAHMSI SKCIIEPHMEHTA B
COOJTI0TIEHNEM HOPM XUMHUICCKUMU (hM3udecKol XNMUH;

TEXHHUKHU O€30I1aCHOCTH
XUMHUYECKUI
SKCIIEPUMEHT, BKIIOYas
CHHTE3, aHAJIN3,
HU3YUYEHUE CTPYKTYPHI U
CBOMCTB BEIICCTB U
MaTepUalioB,
HCCIIeAOBaHNE
MPOLECCOB C UX
Y4aCTHEM.

BELIIECTBAMH C
cOOJII0ZICHHEM HOPM
TEXHUKH O€30ITaCHOCTH.

— OCHOBHBIE NTPaBUJIa U IPUEMBI PaOOTHI €
AHAIMTUYECKUM 000pYIOBAaHHEM.

Ymern:

— INTAHUPOBATH U TIPOBOJIUTH IKCIIEPUMEHT C
cobmozaenuem tpedoBanuii Th;

— paboTaTh ¢ KOMIIBIOTEPU3HUPOBAHHBIM
J1a00opaTOPHBEIM 000PYAOBAHHEM, Ha KOTOPOM
BBIMOJTHSETCS JIA0OPATOPHBII IPAKTUKYM.
Biaaaerr HaBbIKaMHU:

— IUTAHUPOBAHUS, aHAIA3a B 000O0IICHIS
pE3YJIbTATOB PKCIIEPUMEHTA.

OIIK-2.3

ITpoBOIUT CTaHIAPTHBIE
oreparuu st
OIpe/ieNeHHs
XUMHYECKOTO U (ha30BOTO
COCTaBa BEIECTB
MaTepHajIOB Ha UX
OCHOBE.

3HaTh:

— TEOPETUYECKHE OCHOBHI (Da30BOTO PAaBHOBECHS B
OJTHO- 1 MHOTOKOMITOHCHTHEIX CHCTEMAaX.

YMmerThb:

— MPOBOAUTH IKCIEPUMEHTHI IO UCCIIETOBAHUIO
(ha30BBIX TIEPEXO0IOB C IPUMEHEHHEM METO0B
TepMI/I‘IeCKOFO aHaJim3a, JUMCTHIIAIIUN U Hp.
Baagern HaBLIKAMM:

— 00paboTKH U CHCTEMATH3AINH PE3yIHTATOB
AKCTIEPUMEHTOB 110 UCCIICTOBAHUIO (ha30BhIX
[IEPEX0JIOB € MOCTPOEHUEM (PA30BBIX AUArpaMM U UX
MOCJIEYIOUIIM aHAJIU30M.

OIIK-2.4

IIpoBOoauT UccaeaOBaHUS
CBOMCTB BEIIIECTB U
MaTepHajoB C
HCII0JIb30BaHHEM
CEpUIHOI0 Hay4YHOI O
00opyoBaHMS.

3HaTh:

— TEOpPETUYECKNE OCHOBBI (PU3UKO-XUMUYECKUX
METOJOB ONpEACICHHUS CBOICTB BEILECTB.

YMmern:

— MIPUMEHSATH GU3UKO-XUMHYECKIE METOJIBI JUIS
orpeeneHuss GUINKO-XUMHUUECKUX CBOHCTB
BEIECTB (KOHCTAHTHI JUCCOMAINH, TPOU3BEACHHS
pacTBOPUMOCTH);

— MPUMEHATH QUZNKO-XUMUYECKUE METOBI JIsI
ofpeaesieHHs TEPMOJUHAMUUECKIX 1 KUHETHYECKHX
XapaKTePUCTHUK MTPOLIECCOB.

Baaners HaBbIKaMu:

— pabotbl Ha nabopaTopHOM 000PYAOBAHUN
(kajopuMeTp, KOHIYKTOMETp, TOTEHIIMOMETP,
KYJIOHOMETP | T.IL.).




OIIK-3

CrniocoOeH mpUMEHSITh
pacyeTHo-
TEOPETUUECKUE METO/bI
JUISl U3YYCHUS CBOICTB
BEIIIECTB U IPOLIECCOB C

OIIK-3.1

[Ipumensier
TEOPETUIECKUC U
MTOJTYAMITUPUIECCKUE
MOJIETIH TIPH PEIICHUHN
3a71a9 XUMHICCKOMN

3HaTh:

— TEOPETUYECKHE OCHOBHI (PH3MUECKON XUMUH U
CITOCOOBI UX MCTIOJBE30BAHMS TIPH PEIICHUN
KOHerTHbIX XUMHWYCCKHX 3aJ1a4,

— OCHOBHBIE TOHSTHS U 3aKOHBI (DU3MUYECKON XVMHUHU.
YMmerh:

X YYaCTHEM C HAIpaBJICHHOCTH. — OCYLIECTBIISITh BBIBOJI OCHOBHBIX YPABHEHUI
HCIIOJIb30BaHUEM (hm3UYEeCKON XMUMHUMU.
COBPEMEHHOMU Baaaerr HaBbIKAMU:
BBIYHCIIUTEIILHOM — NPUMCHCHUSA OCHOBHBIX 3aKOHOB 1 ypaBHeHI/Iﬁ
TEXHUKH. (bu3MYeCKOW XVMHH IIPU PEIICHUH 33]1a4.
OIIK-3.2 3HaTh:
Hcnone3yet cranmapTHOEe | — OOIACTH IPIMEHEHHUS CTAaHJAPTHOTO
IIporpaMMHO€E MIPOTPaMMHOT0 00eCTICUeHHS TIPU pelIeHIH (PUIUKO-
obecrnieueHue npu XUMHYECKUX 3a/1a4.
pelieHuu 3a1a4y Ymerth:
XUMHUYECKOH — TIPOBOJUTH CEPUUHBIE pacueThl (PU3UKO-
HaIPaBJICHHOCTH. XUMHYECKUX CBOMCTB C MIPUMCHEHUEM
CTaHJIAPTHOTO MPOTPaMMHOTO 00eCTieUeHuUs
(27TeKTPOHHBIX TAOITHIT).
Bnaners HaBbIKaAMM:
— 00paboTKH Pe3yIbTATOB IKCIIEPUMEHTOB C
MIPIMEHEHUEM CTaHAAPTHOTO MPOTPAMMHOTO
oOecnieueHus (3JIEKTPOHHBIX Ta0JIMII).
OIIK-4 OIIK-4.2 3HaTh:
CriocobOeH miaaupoBats | OOpabaThIBaeT NaHHBIE C | — METOMBI PUBEACHUS HEIMHEHHBIX 3aBUCUMOCTEH
paboOTHI XUMUYECKON HCTIONTb30BaHUEM K TUHEHHOMY BUY.
HAIpaBIEHHOCTH, CTaHJAPTHBIX CIIOCOOOB Ymern:
o0pabaThiBaTh U ANTIPOKCUMAIIHU — IPOBOJIUTH JIMHEAPU3AIUIO IKCIICPUMEHTAITLHBIX
WHTEPIPETHPOBATH YHCIIEHHBIX JAHHBIX U OTIPENEISITh HEU3BECTHBIC BETMUNHBI
IIOJIyYE€HHBIE XapaKTEpUCTHK. rpaduIecKuM METOIOM.
pe3YJIBTaThI C Bnaners HaBbIKAMH:
HCTIOJIb30BaHUEM — pacdera HOTPelIHOCTeH IKCIIEPUMEHTAIEHO
TEOPETHUECKUX 3HAHUH M3MEPEHHBIX BEJTMYHH.
Y TIPaKTUYECKUX OIIK-4.3 3HaThb:
HAaBBIKOB PEIICHUS WuTepriperupyer — OCHOBHBIE 3aKOHBI (PU3NIECCKON XUMUU U UX

MaTeMaTHYECKUX U
(puznyeckux 3agad.

Pe3yIbTaThl XUMUYECKIX
HaOJIOJICHUH ¢
HCIIOJIb30BaHUEM
(hM3UYEeCKUX 3aKOHOB U
MpeJICTaBICHUH.

MaTeMaTHUYECKHE BhIPAKEHHUS.
YMerh:

— IPUMEHSTHh 0a30BbIC 3aKOHBI (DU3UKH U
(hmznyecKol XUMUU ISl OOBSICHEHUS
3aKOHOMEPHOCTEH XUMHUYECKHX MPOLIECCOB, B TOM
YUCJIE B CMEXHBIX XUMUYECKUX JUCLUIUINHAX.
Buaagers HaBBIKAMM:

— UHTEPIPETALMH PE3YIbTATOB XUMUIECKUX
9KCIIEPUMEHTOB C UCIIOJIb30BaHUEM (PU3NIECKHUX
3aKOHOB M IPEJICTABJICHUH.




OIIK-5

CrniocoOeH MOHUMATh
TIPUHITUTIBL PAOOTHI
COBPEMEHHBIX
HHPOPMAITUOHHBIX
TEXHOJIOTUHN U
HCIIOJIB30BaTh UX IS
pelieHus 3aaa4

OIIK-5.1

Ucnons3yer
coBpeMeHHble [T-
TEXHOJIOTUH TIpH cOope,
aHanmze, 00paboTke U
IIPEICTaBICHUH
rnH(popMaIu

XUMHYECKOTO MpoduIs.

3HaTh:

— OCHOBHBIE HICTOYHHUKH HAyYHO-TEXHUIECKOH
nHpopMaruu B o01acTu Gusndeckoil xuMun (6a3sl
JaHHBIX, 6236l HAYYHBIX CTaTeH).

Ymern:

— OCYIIECTBIIATH MOUCK WH(OPMAITUH 110 33/TaHHOM
TEMaTUKE B Pa3JINYHBIX OHJIAIH-CEPBUCAX C
co0JroiIeHneM HOpM HH(POPMaLMOHHON

poecCUOHATBHON 0e301acHOCTH.

JeSITEIBHOCTH. Buaaners HaBbIKaMu:
— paboThl U moMcKa HHPOPMALNH B
CIICIMATN3UPOBAHHBIX HHPOPMAMOHHBIX 0a3ax
JTAHHBIX.

OIIK-6 OIIK-6.1 3HaThb:

Cnocoben mpencrasnate | [Ipeacrasiser — OCHOBHBIE TpeOOBaHUS K OPOPMIICHUIO HAYYIHBIX

pe3yabTaThI CBOECH
paboTHI B YCTHOH U
MMMCHhMEHHOH (opMe B
COOTBETCTBHHU C
HOpPMaMH ¥ MPaBUIIaMH,
MNPUHATBIMUA B
po(ecCuoHaIbHOM
cooO1ecTBe.

pe3yabTaTsl paboThl B
BUJIEC OTYETA 110
CTaHAAapTHOH hopMe Ha
PYCCKOM SI3BIKE.

paboT, TOKJIAJ0B, OTYETOB MO JTaOOPATOPHBIM
pabotam.

Ymern:

— MPENCTABIATH PE3YJIbTATHI BBIMOIHCHHS
J1abopaTopHO# pabOTH (PACYETHOTO 3a/IaHNUs) B
BHUJIC OTUETA 110 3aJaHHOH popme;

— apryMEHTHPOBATH CACIaHHBIC BBIBOJBI B IPOIIECCE
3aIUTHI TA0OPaTOPHOI pabOTEHI.

Bnaners HaBbIKaAMM:

— y4acTHs B HAYYHBIX TUCKYCCHSX.




4. CTpyKTypa ¥ coJep:KaHue TUCHUIINHBI
OO6mmas TpyJ0€MKOCTh AUCIUIUIMHBI COCTAaBISAET 17 3aueTHBIX eauHull, 612 akas.d.

Ne Tembl (pa3meJibl) Bunbl yueOHbIX 3aHATHH, DopMbl TEKYIEr0 KOHTPOJIsA
n/m AUCHMIIIMHBI, BKJIIOYASI CAMOCTOSITEIbHYI0 ycneBaeMocTH
HX coJep:KaHue padoTy CTYAeHTOB, H X
TPYA0EMKOCTh (B DopmMa IPOMEKYTOYHOM
o, aKajeMHYeCKHX 4acax) arTrecTaluu
5 KonTakTtHas pabora m (no cemecmpam)
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Beenenue. Ompoc, TeCT, pelIeHue 3a/1a49 ¢ BBOJAOM
1 |UneansHbBIE U 5 6 6 2 16 i i
OTBeTa, KOHTpoJIbHast paboTta Nel
peayIbHbIE Ta3bl.
Tect no Teme "W neansHbIie U pealbHBIC
raspl".
6 mom yucne ¢ 30 u
o 1 4 FemeHHe 3aJ1a4 ¢ BBOJOM OTBETA IO TEME
WneanpHbIe U peanbHbIE Ta3bl"
OVK 6 LMS Moodle
Omnpoc, TecTbl, pelieHne 3a1a4 ¢ BBOAOM
) Xumuyeckas sl16l 16142 6 4o | OTBETa, PacUeTHOE 33/1aHHE, KOIIOKBHYM,
TEePMOJAMHAMUKA. KOHTpOJbHas pabota No2, OT4eTHI 10
11a00paTOpHBIM paboTaM
Tect no Temam "Hauana TepMoAHAMUKY,
TepMoxXumus"
Pemenue 3agau ¢ BBOJIOM OTBETA IO TEMaM
"Hauana TepMOAMHAMUKY, TEPMOXUMHUS"
6 mom uucne ¢ 30 u 3 14 Tect no Teme "Xumudeckoe paBHOBecHe"
/10T Pemienue 3a1a4u ¢ BBOJIOM OTBETA 1O TEME
"Xumuueckoe paBHoBecHe"
PacueTHO€ 3a7aHne IO TEPMOIUHAMUKE
DKcIpecc-TecT M0 TePMOJUHAMHUKE
DOVK 6 LMS Moodle
Omnpoc, TecTbl, peleHne 3a1a4 ¢ BBOAOM
3 da3oBbIe paBHOBECHS U sl1al1ales! 6 36 | OTBETa, PacueTHOE 3a7aHNC, KOJIOKBHYM,
PacTBOPBHIL. KOHTpOJbHas pabota No3, oT4eTHI 10
JabopaTopHbIM paboTam
Tect no Temam "dazoBoe paBHOBECHE B
OJITHOKOMIIOHEHTHBIX cucTeMax. PacTBopel
HERJIEKTPOIUTOB"
Pemenue 3agay ¢ BBOJIOM OTBETa MO TEMaM
"®azoBoe paBHOBECHE B
6 mom yucne ¢ 30 u 3 ;> |OAHOKOMIIOHEHTHBIX CHCTEMAX. PactBOpEI
0T HERJIEKTPOJIUTOB"
Pacuetnoe 3amanue "llocTpoeHne n aHAIH3
JuarpamMMbl KUTIEHHS "
3amaHue ¢ BBOJOM OTBETOB "AHaIN3
(a3oBbIX muarpamm"
OVK ¢ LMS Moodle
2 105 33,5 DK3aMeH
HToro 3a S cemecTp 36 | 36 |108| 16 | 0.5 | 127.5
6 mom uuciae c 30 u 7 30
AOoT




DNEeKTPOXUMHUSL.

12

12

66

20

Omnpoc, TeCThl, pelIeHUE 3a/1a4 C BBOJOM
0TBETa, KOJUIOKBUYM, KOHTPOJIbHAS paboTa
Ne4, oTdetsl 1o 1a60paTOpHBIM paboTam

6 mom yucne ¢ 30 u
J[OT

12

Tect o TemaMm "PacTBOpEI 3JIEKTPOIIUTOB.
DIEeKTpONpPOBOAHOCTD"
Pemienne 3amad ¢ BBOJOM OTBETA IO TEMAM
"PacTBOpHI ITEKTPOIUTOB.
DNEeKTpOIpPOBOAHOCTD"
TecT no TeMaM "DIEKTPOABUKYILINE CUITBI
M rajibBaHHYECKHUE dJIEMEHTHI"
Pemenue 3amau ¢ BBOJIOM OTBETA IO TEMAaM
"DNEKTPOABIKYIINE CUIIBI U
rajbBaHUYECKHE dJIEMEHTHI"

DVK ¢ LMS Moodle

Kunernka xuMudaeckmx
peaxiui.

24

24

42

38

Ormpoc, TeCTHl, pellIeHre 3a1a4 ¢ BBOJIOM
OTBETa, CEMHUHAP, KOJUIOKBUYM,
KOHTpoJbHas paboTa N5, OT4eTHI 110
1a00paTOPHEIM paboTam

6 mom yucne ¢ 20 u
10T

24

Tect mo TemaMm "OCHOBHBIE TTOHSITHS
kuHetuku. GopmanbHast KHHETHKA"
3amauu ¢ BBOJAOM OTBETA IO TEME
"Kunetuxka peaxuuit 1 u 2 nopsiaxa"
Tect no Teme "BnusiHue TeMnepaTypsl Ha
CKOPOCTh XUMHUYCCKUX PEaKITHiA"
3amauu ¢ BBOJAOM OTBETA 11O TEME
"BrnusHue TeMiepaTypsl Ha CKOPOCTh
XUMHUYIECKUX peaKITii”
Tect o Teme "KuHeTnka CI0KHBIX
peakuui"
3ama4n ¢ BBOJIOM OTBETA 10 TEME
"KuHeTrKa CIIOXKHBIX peakIuit”
KomOuHMpOBaHHBIN TeCT 1O TeMe "AHanu3
CIIO’KHBIX KUHETHYECKUX CXeM"
Cemunap 1o Temam "IpubmmkeHHbIC
METOJIbl XUMUYECKON KUHETUKU. LlenHbie
peakuun"
Tect no Temam "llenHble peakuuu.
Pa3BeTBICHHBIC IIETTHBIE peaKITHH"
Tect o Teme "Teopuu ckopocTeit
3JIEeMEHTApPHBIX peakuun"
3amagu ¢ BBOJAOM OTBeTa 10 TeMe "Teopun
CKOpPOCTEM 3JIeMEHTapHBIX peakiuit”
Tect no Teme "Bnusinue cpeasl Ha
CKOPOCTh XUMHUYIECKUX pEaKIIHi"
Tect o Teme "KnuneTnka GoTOXUMHUIECKUX
peakuui"
Tect mo Teme "Karanuz", 3agaun ¢ BBOJIOM
otBeTa o Teme "Katammz"

DVK ¢ LMS Moodle

0,5

33,5

OK3aMeH

Hroro 3a 6 cemecTp

36

36

108

16

0,5

91,5

6 mom yucie c 30 u
10T

36

UTOoro

72

72

216

32

1,0

219

6 mom uucie c 30 u
10T

14

66




4.1 Uudopmanus o peanusanuy JHCHUIUINHBI B (pOpMe NPAKTHYECKOH MOATOTOBKH

HNudopmanus o pazaesax IMCHUIIMHBI U BHAAX Y4eOHbIX 3aHATHH,
peasiu3dyeMbIX B (popMe NPAKTHYECKON MOATOTOBKH

Ne Tembl (pa3aeibl Buanl y4eOHBIX 3aHATHI MecTo npoBeaeHUs 3aHATHIH
9
n/n JUCHHUILIMHBI, BKJIIOYasl CAMOCTOSITEILHYIO B (popMe npakTUUECKOH
HX COJep:KaHue padoTy CTyAeHTOB, M UX MOArOTOBKH
TPYA0EMKOCTbH (B
~ aKaJgeMn4eCcKHUX 4acax)
5 KonTakTHast pabota o
= o |g
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1 Bgenenue. UaeansHble U 5 6 ®dakynpTeT OUOJIOTHH
peanbHbIE Ta3bl. u skosnoruu Apl'yY
) Xumuueckas 5 16 | 42 dakynbTeT OHOIOTHH
TEPMOANHAMUKA. u 3koJioruu Apl'yY
3 ®a3oBbIC paBHOBECHUS U 5 14 | 66 ®dakynpTeT OUOJIOTHH
PacTBOPBIL. u skosnoruu Apl'yY
®daxkyapTeT OMOJIOTHH
4 |DneKTpOXUMHSL. 6 12 | 66 Y
u skonoruu SApl'yY
5 Kunernka XuMHUECKUX 6 24 | 42 ®dakynpTeT OUOJIOTHH
peaKLmid. u skosnoruu Apl'yY
UTOIro 72 | 216

CoaepixaHue pa3aeoB IUCHUTLIUHBI

1. BBenenue. UneasibHble U peajibHble ra3pl.

1.1. Beeaenue. Llenu u 3a1aun AUCUUIUTHHBL. MecTo PU3NYECKOM XUMUHN B COBPEMEHHON HayKe.
1.2. IlpumeHeHHE MOJEKYISPHO-KUHETUYECKON TEOpUU Tra3oB. 3aKOHbl HACAJIBHBIX Ta30B.
YpaBHEHHE COCTOSTHUS UIEATBHOTO rasa.

1.3. T'a3oBbie cMecu. 3akoHbl JlanbToHa 1 Amara.

1.4. YpaBHEHUE COCTOSIHUSI pealbHBIX ra3oB. Te€OpeTHUECKUN pacyeT MmapameTpoB COCTOSHUS
peabHBIX Tra3oB. YpaBHeHus Ban-nep-Baansca. Kputmueckoe cocTtosiHue, NpUBEIEHHbBIE
napaMmeTpsl. PacdeTsl ¢ momolisio Ko huiimeHTa CKuMaeMOCTH.

2. XumMuyeckasi TepMOAMHAMHUKA

2.1. Tlonstne 00 W30JMPOBAHHOHN, HEU3O0JIMPOBAHHON U OTKPBHITOM cucTeMax. Tumbl
TEpPMOJIMHAMHYECKUX IpoleccoB. Temnora, paboTa, BHyTpeHHss sHeprus. Pabora pacumpeHus
U/ICaTbHOTO ra3a.

2.2. IlepBoe Hayamo TEPMOJUHAMUKM, €TI0 MATEMATUYECKOE BBIPAKEHHME MAJISI KPYTOBBIX U
HEKPYTOBBIX IPOLIECCOB. BHYTPEHHSISI JHEPTUS M SHTAIBIIHSL.

2.3. Tepmoxumusa. 3akoH I'ecca u cienctBue u3 Hero. Pacuerbl TemioBbIX 3(PQEKTOB IO
TEII0TaM 00pa30BaHMsI U CTOPaHMSL.

2.4. TeruoBble 3G HeKTh HPU3NKO-XUMUUECKUX MPOLEcCOB. BiusiHue Temneparypbl Ha TEIIOBOH
addekr. 3akon Kupxrodda. Meroapl pacyera TEIUIOEMKOCTH.

2.5. Bropoe Hauano TepMOAMHAMUKU. TepMmoanHamuueckas BepOSTHOCTb. CraTHcTHUecKas
pUpOAa BTOPOTO Havaa.



2.6. Xapakrepuctuueckue QyHkuuu. MzonupoBanuble cucteMbl. DHTponus. CBs3b SHTPOIHMH C
TEPMOJUHAMHYECKON BEPOSTHOCTBIO.

2.7. HewzonupoBanubsle cuctembl. CBoOOaHast sHeprust ['enpMmronbla M CBOOOAHAs SHEPTHUs
['u60ca. MakcumasibHO ToJIe3Has padoTa.

2.8. Xumuueckuil noreHuuan. BelpakeHHe yCIOBHI paBHOBECUS CHUCTEM YE€PE3 XMMHMUYECKHUN
noreHnyain. [loHarue o nmapuuanabHbIX MOJIBHBIX Beln4MHAX. COOTHOLIEHHE MEXIY CBOOOIHOM
sHeprueit [ md60ca 1 XUMUYECKUM MTOTSHIIMATIOM.

2.9. 3aBucuMocTh cBOOOIHOM dHEepruu [ m60ca u cBoOOIHOM 3HEpruun ['enbMrobila OT BHEIITHUX
napameTpoB. YpaBHenue ['n66ca-I enpmrombia B auddepeHnnanbHoi 1 MHTErpanbHoi hopmax.
Meron Temkuna-I1IBapmana.

2.10. YpaBuenue uzorepmbl Baut-I'odda 11 roMOreHHBIX M IeTEPOreHHBIX cucTeM. PasHble
CrocoObl BRIpaKEHUS KOHCTAHTHI paBHOBECHs. Y paBHeHHe n300apsl. [Ipuniun Jle-1llaTense.
2.11. Tperbe Hauano tepmoauHamuku. Tennosast Teopema Hepuera. [loctynar Ilnanka.

2.12. Pacuer paBHOBeCHS B HEUJCAIbHOW Tra3oBoill cucteme. JleTydyecTb M aKTUBHOCT.
YpaBHEHHE CTENICHU ITOJTHOTHI XMMUYECKON PEAKIUU.

JlaGopaTtopHnas padota Ne 1. OnpeneneHue HHTETPaIbHON TEIUIOTHI PACTBOPEHHMS COJICH.
JlaGopatopnast padora Ne 2. OmnpezneneHue WHTETPAJIbHOM TEIJIOTHI PACTBOPEHUS M TEIUIOTHI
THJIpaTalyy cyabhaTa MEau.

Jlaboparopnass pabora Ne 3. OmpezneneHue TEIUIOTHI HEUTPAIU3ANUUA CHIBHOW KHUCIIOTHI
CHJIBHBIM OCHOBAHHEM M TEIUIOTHI JUCCOLMALNY CI1a00i KMCIOTHI.

JlaGopatopnass pabora Ne 4. Ompenenenue TterioBoro 3¢ddexra pacTBOpeHUs MeTauia B
KHCJIOTE.

JlaGopatopHnas padota Ne 5. Onpenienenue KOHCTAHTHI PABHOBECHS] XUMHUYECKON PEaKLIUH.
JlaGopatopnass pabora Ne 6. HccnemoBanue BIMSHHS BHEITHHX (DaKTOPOB Ha CMEIICHHE
XMMHYECKOI'O PABHOBECHS.

3. ®a3oBble pABHOBECHS M PACTBOPBI

3.1. ®a3oBele paBHOBecHs] W pacTBOphL. OOIIas XapaKTEepHCTHUKA. Y CIOBHS paBHOBecHs (¢a3.
[TpaBuio ¢a3 'n60ca 1 ero npuMeHeHHE K JBYX- U TPEXKOMIOHEHTHBIM CUCTEMAaM.

3.2. ®a3zoBoe paBHOBECHE B OJHOKOMIIOHEHTHBIX cucTeMax. da3oBble TMepexoabl NMEepBOTO U
BTOpOro poja. JluarpaMMbl cOCTOSTHUSL BOAIbI U cephl. Y paBHeHue Knanelipona-Knaysuyca.

3.3. TepmonuHamMuyeckasi Teopus pa30aBICHHBIX PACTBOPOB HERJIEKTPOJIUTOB (Teopus BaHT-
I'odpda). CpoiicTBa pa30aBIEHHBIX PACTBOPOB: OCMOC, KPHOCKOMHUA, 30yIHOCKONMs. 3aKoH
Payns.

3.4. VineanbHble M HeWlealbHble KOHIIEHTPUPOBAaHHBIE pacTBOpPhI. PaBHOBECHE KUAKOCTH-TIAp U
neperoHka OwHapHBIX cucTeM. 3akoHbl KonoBamoBa. AseoTtpomnbl. JlucTwuisauus U
peKTUu(UKaIIHS.

3.5. JlaBneHuWe HACBHIIIEHHOTO Tlapa B CHUCTEMax C OrPaHUYEHHOW pPacTBOPHUMOCTHIO
KOMITOHEHTOB. [leperoHka ¢ BOASHBIM MapoM.

3.6. PaBHOBecHE KUIKOCTh-KUIKOCTh B JBYXKOMITOHEHTHBIX CHCTEMax. BiusiHue TemmnepaTypbl
Ha B3aMHYI0 PaCTBOPHUMOCTb.

3.7. PaBHOBecHe Ta3-)KHIKOCTh B JABYXKOMIIOHEHTHBIX CHCTeMaX. PacTBOPHMMOCTH ra3oB. 3aKoH
I'enpu.

3.8. PaBHOBecHe KpHUCTAIUIBI — KHUIKAN PAaCTBOP B JIBYXKOMIIOHEHTHBIX cHcTeMax. Jlmarpammel
IUTaBKOCTH. DBTEKTUYECKHE cMecU. TepMUYecKHii aHaIu3.

3.9. ®a30Boe paBHOBECHE B TPEXKOMIIOHEHTHBIX CUCTEMaX. DKCTpaKLUs. 3aKOH paclpeaeeHusl.
3.10. CrpykTypa KOHJIEHCHUPOBAHHOTO COCTOSIHUSA. MEXMOJEKYISIpHOE B3auMOJIEHCTBHE.
JlanbHOIEUCTBYIOMNE U KOPOTKOAEHCTBYIOIIKE CHIIBL. JIOHOPHO-aKIIENTOPHOE B3aUMOICUCTBHE.
Bopopoanas cBsi3b.

Jlabopatopnast padota Ne 7. M3ydeHue 3aBUCUMOCTH TEeMIIEpaTypbl KHUIICHHS KUAKOCTH OT
JTaBJICHUSL.

JlabopaTtopnast pabota Ne 8. Tepmuyeckuii aHamus.

JlaGopatopHas pabota Ne 9. MccnenoBanue neperoHky OMHApHBIX PACTBOPOB.

10



JlaGopatopnast pabora Ne 10. M3yueHue B3auMHON PacTBOPUMOCTH KHJIKOCTeH B OMHApHOM
cucTeMe.

Jlabopatopnass pabora Ne 11. M3yueHume B3aUMHOW pacTBOPHUMOCTH JKHUIKOCTEH B
TPEXKOMIIOHEHTHOM CHUCTEME.

JlaGopatopnas padota Ne 12. Onpeznenenue ko3 duunenTa pacmnpeaeieHus.

JlabGopaTtopnas padota Ne 13. OnpenenieHne TeII0TH KPUCTAIUTH3AIIAN BOIBI.

JlaGopatopHnas padota Ne 14. OnpeneneHne MOISIPHONW MacChl BELIECTBA METOAOM KPUOCKOITHH.

4. JdnekTpoxXumMust

4.1. Dnexktpoxumusi. PaBHOBecHe B pa30aBICHHBIX PACTBOpPAx CIAOBIX AJEKTPOJUTOB. Teopus
Appennyca. [TpyurHbI 1 MEXaHU3M JIEKTPOTUTHUECKON AUCCOLUAIIH.

4.2. PaBHOBecMe B pacTBOpax »dJEKTpoJuTOB. MOH-IUMONbHOE B3auMojaeicTBHe. PacueTsl
TETUIOTHI COJIbBATAIIMU AJIEKTPOJIUTA U OTJCIIBHBIX HOHOB.

4.3. CunpHbIE AJEKTPOIUTHI. 3aKOH MOCTOSHCTBA TEIUIOT HEUTpAIU3alMd KUCIOT U OCHOBAHUH.
TepmoauHaMudeckass Teopusi pa30aBICHHBIX PACTBOPOB CHUJIBHBIX 3JEKTPOIUTOB. CpenHss
HMOHHAs! aKTUBHOCTh M KO3(PPHUIIUEHT aKTUBHOCTH.

4.4. DnexTponpoBOJHOCTh. AOCOITIOTHAST CKOPOCTh JBMKEHHUS WOHOB, IOJABIMKHOCTH, YHCIO
nepeHoca. Y ieabHas 1 MOJIsipHas 3JIEKTPOIPOBOIHOCTh. 3akoH Konbppayia.

4.5. Teopus Jle6as-On3zarepa. DnexkrpodopeTnueckuil U penakcauuoHHbId 3¢ dexTsr. D hexTo
Jlebas-Danpkenrarena u Buna.

4.6. OKCHepUMEHTAJILHOE nU3MepeHue JIEKTPONPOBOIHOCTH. Kongykromerpus.
KonaykromeTrpuueckoe onpeieieHre KOHCTaHT AUCCOIMAIMU U TPOU3BEACHUN PaCTBOPUMOCTH.
KonaykroMeTpuueckoe TUTpOBAHHUE.

4.7. DNEeKTpOXHMHSI TETEPOTCHHBIX CHCTEM. THIIbI CKAa4KOB MOTCHIIMAJIOB Ha TpaHMmax ¢das.
Juddy3nonnslii morenan. BosHUKHOBEHHE ABOWHOTO 3JIEKTPUYECKOTO CIIOSL.

4.8. TanpBaHWUYECKUU JJIEMEHT, €ro YCTPOWCTBO Ha mpumepe siemeHTta SAxobu-/lanusms.
OOpaTtuMbie 1 HEOOPATUMBIE SJIEMEHTHI.

4.9. Knaccudukauus snektponoB. Pacuer noTeHuuana OTAEIBHOTO JEKTPOAA MO YPaBHEHUIO
Hepncra. Pacuer O/IC no ypasaenuto HepHcra.

4.10 IMorenunomerpus. Usmepenue pH. Pacuer npousBeneHus pacTBOpUMOCTH. MakcuMalibHas
paboTa M KOHCTAaHTa paBHOBECHS [UIsI TPOIECCOB B TrajlbBaHMUYECKOM »JyeMeHTe. Pacuer
k02 PunmenTa aktuBHOCTH. [ToTeHIIIOMETPHUYECKOE TUTPOBAHHE.

4.11 TIlpakTtuyeckoe  3HAYEHUE  OJCKTPOAHBIX  MpoieccoB. [IpumeHeHme  Teopuu
AIIEKTPOXUMHUYECKUX CHUCTEM K M3YyUEHHUIO PABHOBECHS B PAacTBOpaxX. XUMHYECKHE HMCTOYHUKU
ToKa. DnekTponus. Koppo3us MeTanaoB U METO/IbI 3aIIUTHI OT HEE.

Jlaboparoprass pabora Ne 15. OmpeneneHue KOHCTAHTBI W CTCIICHH JTUCCOIMAIUU CIIA00U
KHUCTIOTHI METOJOM KOHAYKTOMETPHUHU.

Jlabopatopnast padota Ne 16. OnpeneneHue npou3BEACHUSI PACTBOPUMOCTH MaJIOPACTBOPUMOM
COJIM METOJIOM KOHAYKTOMETPHUHU.

Jlabopatopnass pabora Ne 17. OmnpeneneHue KOHCTaHTBI IUCCOIMALNUU CJIA00N KHCIIOTHI
METOJIOM MOTEHIIMOMETPHUH.

Jlabopatopnast padota Ne 18. OmnpeneneHue npou3BEACHUSI PACTBOPUMOCTH MaJIOPACTBOPUMOM
COJIM METOJIOM MOTEHIIMOMETPHH.

JlabopaTtophnas padota Ne 19. Onpenenenue yucesn nepeHoca METOA0M JBIKYIICHCS TPAHUIIBI.
JlaGopatopHas padota Ne 20. Dnexrponus. 3akoH Papajes.

JlabopaTtopnast pabota Ne 21. ["anbBaHn4eckue aneMeHThl. Y paBHenne Hepacra

Jlaboparopuas padora Ne 22. OmpeneneHue CpeJHEr0 HOHHOTO Kod(h(dUIMEeHTa aKTUBHOCTU
METOJIOM MOTEHIIMOMETPHUH.

JlaGopatopHas pabota Ne 23. Onpenenenue pH BoJHBIX pacTBOPOB.

5. KnHeTuka XMMHU4YeCKHX peakuui
5.1. 3amaun xuMmuueckod kuHETHKH. OCHOBHbIC MOHATHS. KuHermueckas kiaccuurarus
XUMUYECKHUX PEaKLUM.
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5.2. CkopocTb XMMHYECKON peaklUH. 3aKOH AeicTBUS Macc. KoHCTaHTa CKOpOCTH, MOPSAJIOK,
MOJIEKYJISIPHOCTb.

5.3. Ilpoctele peakuuu. KuHeTHdyeckue ypaBHEHHUs pEaKLUH IEPBOTO-TPETHETO MOPSAIKOB.
ITepuoaer momynpeBpaienus. Kunetnueckre ypaBHeHUs: «n-roy» nopsaka. Kuneruka peaxuuil
HYJIEBOT'O TMOPSAKA.

5.4. Metopl onpeesieHus TOPSAKAa PEAKIIUHA U pacueTa KOHCTAHTbl CKOPOCTH.

5.5. BnusHue TemmepaTypbl Ha CKOpPOCTb XMMHYeckod peakiuu. I[IpaBuno Bant-T'odda.
VYpaBuenne Appenuyca B auddepeHnnansHoil 1 nHTerpaibHoi ¢popmax. [Tonstue 06 sHeprum
aKTUBAIUU.

5.6. Kuneruka cinoxHsIx peakiuid. [lapannenpHbie, oOpaTUMBbIE W MOCIEI0BATEIbHBIE PEAKITUH.
Kuneruka conpsikeHHBIX peakiui.

5.7. PacdyeT KMHETHMKH CJIOKHBIX PEaKIUMWi IO METOJy KBa3HUCTAllMOHAPHBIX KOHIIEHTpalUid
bonenmreiina-CemeHona.

5.8 Llenubie peakiuu. OO1Iast XapaKTepUCTUKA M KHHETUYECKHE OCOOCHHOCTH HEPa3BETBICHHBIX
Y PA3BETBIICHHBIX LICTIHBIX peakuui. [[eHOM U TEIUI0BOM B3pbIB.

5.9. Teopuss aKkTUBHBIX coyAapeHuid. Moaenb >JIEMEHTapHOTO aKTa B3aWMOJICUCTBUS.
Crepuyeckuii pakrop. Mcrounnku aktuBanuy. KuneTrnka MOHOMOJIEKYIJISIPHBIX peakiuii. Cxema
JInanemana.

5.10. Teopust axtuBupoBanHoro komiuiekca (TAK). [loBepxHOCTh MOTEHLUUATBLHON HEPTUU.
Pacuet konctantel ckopoctu no TAK. Tepmonnnamuueckuii actiekT TAK. ®dusnyueckuii cMbICa
IPEIIKCIIOHEHIIMAIBHOTO MHOKUTES. MOHOMOJIEKYIISIpPHBIE U TPUMOJIEKYJIIPHBIE PEaKIMHU B
TAK

5.11. ®oTroxuMHUECKUE peakIy. DIEeMEHTapHBIN aKT (HOTOXUMHUYECKUX MporeccoB. Kuneruka
dboToxuMuuecko peakiuu. KBaHTOBBIN BBIXO/.

5.12. Kuneruka peakuuié B pacTBopax. BiusHue cpenbpl Ha KOHCTAaHTy CKOpPOCTU B
TOMOJINTUYECKUX U TETEPOTUTHUECKUX PEAKIIHSIX.

5.13. Kartanu3. OCHOBHbIE THIIBI TOMOT€HHOI'O M T'€TEPOre€HHOro Karanusa. depMeHTaTUBHbBIN
KaTajaus.

Jlaboparopnas pabora Ne 24. MccnenoBanne KMHETUKH MIETOYHOTO THIPOJM3a STUIAlleTaTa B
pacTBope.

Jlaboparopnas pabota Ne 25. MccnenoBanne KMHETUKH TOMOT€HHON KaTaTMTUYECKOW peakluu
OKUCJIEHUS NOJINJ-MOHA IEPOKCUAOM BOJOPOA.

JlaboparopHass pabora Ne 26. HcciemoBaHue KHHETHKH DPAa3lOXKEHHs MEPOKCHIA BOIOPOA
ra30MeTpU4eCKUM METOA0M

Jlaboparopnas pabota Ne 27. MccnenoBanne KWHETHKY HEMHON PEaKIIMU OKUCICHHS CTUPOIIA.
JlaGopatopnast padora Ne 28. HccnmemoBaHue KHUHETHUKHU PA3JIOKEHUS MOYEBUHBI METOIOM
KOHJYKTOMETPHH.

5. O0pa3oBaTebHbIe TEXHOJOTHMH, B TOM 4YHCJ€ TEXHOJIOTHH IJIEKTPOHHOr0 O0y4YeHHsl W
AUCTAHIMOHHBIE 00pa3oBaTe/IbHbIe TEXHOJOIHMH, HCHOJb3yeMble NPH OCYLIeCTBJICHUH
00pa30BaTeIbLHOIO MpoLecca 10 JHCIUIIINHE

B mpornecce 00yueHns UCTIONB3YIOTCS CleAyIolue 00pa3oBaTeIbHbIe TEXHOJIOTHU:

BBogHas Jeknus — JaeT IEpBOE LEJIOCTHOE MPEJICTABICHHE O IUCLUILIMHE MU
OPUEHTUPYET CTYACHTAa B CHCTEME€ W3YyYEHHs NAaHHOW JUCHMIUIMHBL. CTYyIEHTBI 3HAKOMSTCS C
Ha3HAYeHHEM U 3aJayaMM Kypca, €ro pojbl0 U MECTOM B CHCTEME yUEOHBIX IUCUUIUIMH U B
cucTeMe IMOATOTOBKM B 1eioM. Jlaercs kpaTkuili 0030p Kypca, MCTOpPHMs pa3BUTHsS HAyKH U
IMPAKTHUKU, JOCTUKCHHUSA B ITOH C(bepe, HMMCHA U3BCCTHBIX YUCHBIX, U3JIararoTCsd IMCPCICKTUBHLIC
HampaBiieHus ucciaenoBaHuid. Ha o5Tol  JekuMM  BBICKa3bIBAIOTCA  METOAMYECKHE U
OpTraHHu3allMOHHBIC 0COOEHHOCTH pa6OTI)I B paMKax I[aHHOfI JUCHUINIMHBI, 4@ TaKXE OacTCs
aHaJIu3 PEKOMEHIyeMOM yueOHO-MeTOIMUECKOM IUTEepaTyphl.

AxaneMuyecKasi JIeKIus (WM JIeKIus oOIIero Kypca) — Mocae10BaTeNbHOE U3JI0KEHUE
MmaTepuana, OCYILIECTBISEMOe MPEUMYIIECTBEHHO B BHAE MOHOJIOIa IpernojaBatress ¢
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OpUMEHEHHEM MYJIbTUMEIUMHBIX Mpe3eHTanuid. TpeOoBaHUS K aKaJeMHYECKOW JICKIMU:
COBPEMEHHBI HayuyHBI ypOBEHb M HAChIIEHHas WHGOPMATUBHOCTb, yOeauTenbHas
apryMeHTalus, JTOCTyIHAas W TOHATHAs pedb, YeTKas CTPYKTypa U JIOTHKA, HAIUYHE SPKUX
MPUMEPOB, HAYYHBIX JOKA3aTeIbCTB, 000CHOBAaHMM, (DAKTOB.

IIpakTHYeckoe 3aHATHE — 3aHATHE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUH U
HaBBIKOB M 3aKPEIUICHUIO TIOJTYYEHHBIX Ha JIEKIIUU 3HAHUH.

JlaGopaTopHoe 3aHsiTMe — BBINOJHEHHE JIAOOpaTOpHOH paboTHl obOecreunBaeT
3aKpeIUIeHHe MOJYYEHHBIX TEOPEeTHYECKUX 3HaHUM, 0O0ecreunBaeT OCBOCHHE HaBBIKOB
CaMOCTOATENIbHOW pPaboThl. DOpMyTUpPOBKAa BBIBOJOB IO IOJYYEHHBIM pe3yJlbTaTaM YUHT
YMEHHUIO aHaJIM3MpOBaTh W 0000LIATh IOJyYEHHBIE B pE3yJbTaTe€ HKCHEPUMEHTA [aHHBIC,
pa3BHUBAET JOTMYECKOE MBIIICHHUE.

KoncyabTanum — Buj yd4eOHBIX 3aHSITHH, SBISIOMIMICS OAHOW M3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  CcTyAeHTOB. Ha KOHCydbTanmusx Mo Mpockde CTyIEHTOB
paccMaTpuBarOTCsl HauOoJjiee CIIOKHBIE MOMEHTBI IIPH OCBOGHUHM MaTepHaja JAUCLUILIUHBI,
IpenoAaBaTesib OTBEYAaeT HAa BOIPOCHI CTYAEHTOB, KOTOPbIE BO3HHUKAIOT y HHUX B IIpolecce
CaMOCTOSITEIIBHONU PabOTHI.

B nporiecce 00y4eHust HCIONB3YIOTCS CIEAYIOUINE TEXHOJIOTUHU 3JIEKTPOHHOTO 00yUYCHHS
U IUCTAaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOIOIHU:

DJIEKTPOHHBI y4eOHbIll Kypc «Pusnuyeckass xumusp» B LMS DieKkTpoHHBIH
yausepcuter Moodle ApI'Y, B koTopom:

— MpPEIACTAaBICHBl 3aJaHUsl Ui CAMOCTOSTENbHONW paboThl 0OydalomMxcss IO TeMaM
JUCLUIUIMHBL,

— OCYILIECTBIISIETCS NIPOBEJEHUE OTIEIbHBIX MEPOIPHUATHM TEKYIEro KOHTPOJIS YCIIEBAEMOCTH
CTYZCHTOB;

— MpPEICTaBIEHBI TEKCTHI JICKIH [0 BCEM TeMaM JTUCIHILIHHEI,

— IPEJCTaBIICHbI ONMCAaHUS JIa0OPaTOPHBIX padoT;

IIPEJCTaBIICHBI MPaBUJIa MPOXOXKACHUS POMEXKYTOUHON aTTECTALUU 110 TUCIHUILIINHE;
IIPEJICTaBJIEH CIIUCOK YUYEOHOM JINTEpaTypbl, PEKOMEHAYEMOU JUIsl OCBOCHUSI TUCIIUILINHBI,
npeacTaBieHa HHopMalus o GopMe U BpeMEHH NMPOBEACHHS KOHCYJIbTAllUN 110 AUCIUILIUHE
B PEKHUME OHJIANH;

— MocpencTBOM (hopyma OCYIIECTBISIETCS CUHXPOHHOE M (MJIM) aCUHXPOHHOE B3aMMOJEHCTBHE
MEXy 00yJarOMMMHUCS U MPEToIaBaTeNIeM B paMKaX U3yUeHHsI JUCIUTUTHHBL,

— COXPaHSAIOTCS OLEHKH, MOJYyYSHHbIE yUYalllUMUCS B IpoOIlecce U3YUYeHUsl Kypca, B TOM YHUCIE B
OYHOM pEXHUME.

6. IlepeyeHb JIMIIEH3MOHHOr0 W (WJIM) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
obecrieyeHHus, WCMOJIb3YeMOr0 NPH OCYHIECTBJIEHHH 00OpPa30BaTeJILHOr0 Mpolecca o
AUCHMIIHHE
I[Tpu ocymiecTBieHNN 00pPa30BaTEIBLHOTO MPOLIECCA UCTIONB3YIOTCS:
— OomnepaoHHbIe cucTeMBbl cemericTBa Microsoft Windows;
— nporpammsl Microsoft Office;
— nporpamma Adobe Acrobat Reader;
— Opay3epsl Mozilla Firefox, Google Chrome.

7. IlepevyeHb cOBpeMEHHBIX NPO(ecCHOHAIBHBIX 023 JAHHBIX U HHPOPMAITHOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX MIPH OCYILECTBJIEHUH 00pa30BaTEILHOIO NpoIecca mno
AMCUHMILINHE (IPH He00X0IMMOCTH)

[Tpu ocymecTBiIeHHH 00pPa30BATEIILHOTO MPOIIECcca MO TUCITUTUIMHE UCTIONB3YIOTCS:
1. NIST Chemistry WebBook. http://webbook.nist.gov/chemistry/. ba3za maHHBIX CcoOaEpKUT
WH(POPMAIIHIO O TEPMOIMHAMUICCKUX CBOMCTBAX BEIIECTB, CIIEKTPaX, KOHCTAHTAX JBYXaTOMHBIX
MOJIEKYJI U T.II.
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2. NIST Chemical Kinetics Database. https://kinetics.nist.gov/kinetics/. baza maHHBIX COIEPKUT
UHPOPMAITMI0O O KOHCTAHTAaX CKOPOCTH W DHEPrHsSX aKTHBAIMHM JJICMCHTAPHBIX PEaKIIH,
IPOTEKAIOIIMX B Ta30BOM (hase.

3. NIST Solution Kinetics Database. https://kinetics.nist.gov/solution/. baza maHHBIX COmEpPKUT
UHPOPMAIIMI0O O KOHCTAHTAaX CKOPOCTH W DJHEPIrUsX aKTUBAIMHM DJIEMEHTAPHBIX PEaKIIHid,
MIPOTEKAIOIIUX B Ta30BOM ¢ase.

4.  Asromartm3upoBaHHas  OubnanoTeuHo-uHpopmanmonHas  cuctema  «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

8. IlepeyeHb OCHOBHOW M [ONOJHUTEJbHOM Y4YeOHOH JIMTEpPaTypbl, PpecypcoB
HH(OPMAIMOHHO-TEJJeKOMMYHHKAIIMOHHO ceTn «HMHTepHeTr» (IPH HEO0XOAMMOCTH),
PeKOMEHAYeMbIX VI OCBOCHHS M CHUILINHBI
a) OCHOBHasI JIMTEPaTypa
1. Ka3un, B.H. ®wusnueckas xumus : yaeOHoe nocodue mis By3oB / B.H. Ka3un, E.M. Ilnucc,
A.N. PycakoB. — 2-e u3a., ucrp. u jgon. — Mocksa : U3narensctBo FOpaiit, 2021. — 182 c. —
(Beiciee  ob6paszoBanme). — ISBN 978-5-534-11119-4. — Tekct : »dnexTpoHHBIH //
ObpazoBarenbHas iatdopma KOpaiit [caiit]. https://urait.ru/bcode/475407.
2. Ousnveckas XUMUs: METO/. yKa3aHUs K Jab0opaTOpHOMY MPakTHKyMmy. / cocT. A.M. I'po6oB,
B.H. Kaszun, E.M. ITnuce, A.B. Cupuk, 1.B. Tuxonos; fpocin. roc. yu-t um. ILIT". Jlemnnosa,
Hayu.-meton. coet yH-Ta — Spocnasins: Apl'Y, 2010. — 103 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100303.pdf
3. Pemienne 3amay mo GpU3MYECKON XUMHUU: METO. yKazanwus. / cocT. A.M. I'po6os, E.M. Ilnucc,
A.B. Cupuxk, 1.B. Tuxonos; Apoca. roc. yu-T uMm. ILI'. lemunosa, Hayud.-meTon. coBet yH-Ta —
Spocnasne: Apl'Y, 2010. —45 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100309.pdf
4. Tuxonos M.B. Xumuueckas KHHETHKA [ DNEeKTpOHHBIN pecypc]: nmpakTukyM. / 1.B. TuxoHos,
A.B. Cupuk, A.M. I'po6oB; Spocix. roc. yu-T um. ILI". lemunosa — Spocnasns: SApl'Y, 2020. —
48 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20200303.pdf
0) JoMOTHUTEIbHAS JIUTEPaTypa
1. Epemun B.B. OcHoBbI 00mieil u ¢usnyeckold xumum: yded. mocobue mns By3oB. / B.B.
Epemun, A.Sl. bopmesckuii; YMO no kinaccuyeckoMy yHHMB. 0Opa3oBaHuio — JloaronpyIHbIi:
Hnremnekr, 2012. — 847 c.
http://lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=1535304&cat_cd=YARSU
2. ®opmManpHas KMHETUKA: MeToA. ykazanwus. / coct. E.M. ITmuce, A.M. I'po6os, A.B. Cupuk,
N.B. Tuxonos, A.U. Pycakos; Spoci. roc. yu-t um. [LI. Jlemunosa, Hayu.-meTon. coBet yH-Ta
— Spocnasne: b.u., 2009. — 54 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20090308.pdf
3. UepenanoB, B.A. Xwumnueckas KMHeTHKa : yueOHoe mocobue ans By30B / B.A. UepenaHos,
T.B. AxcenoBa. — Mocksa : U3narensctBo FOpaiit, 2021. — 130 c. — (Bsiciee oOpa3zoBanue). —
ISBN 978-5-534-10878-1. — Tekcr : snextpoHHbIi // OOpa3oBatensHas miatgopma HOpaiit
[catiT]. https://urait.ru/bcode/493663
4. UnnonutoB E.I'. ®usnueckas xumus: yuyeObnuk ans By3oB. / E.I'. Unmonuros, A.B. Aptemos,
B.B. barpako; YMO 1o crnenuaibHOCTSIM TeJarorudeckoro odpazoBanus — M.: Akamemus,
2005.—448 c.
http://lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=352837&cat cd=YARSU
B) pecypcbl ceTH « UHTEepHeD) (IPH HEOOXOAUMOCTH)
1. NIST Chemistry WebBook (http://webbook.nist.gov/chemistry/)
2. YuebHble MaTepuasibl MO (U3NYECKOH XHMHUU SJIEKTPOHHOM OMOIMOTEKHM XHMHYECKOTrO
daxynpTera MI'Y http://www.chem.msu.ru/rus/teaching/phys.html:
Epemun B.B., Kapros C.1., Ky3smenko H.E. 3agaun no ¢usuueckoit xumuu. Yactp 1.
XuMuyeckasi TepMOIMHaMUKa
(http://www.chem.msu.ru/rus/teaching/eremin1/welcome.html)
Epemun B.B., Kapros C.U., Ky3smenko H.E. 3agaun no ¢pusuueckorr xumun.Yactp II.
XuMHuueckass KHHETHKA. DIEKTPOXUMHUS
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(http://www.chem.msu.ru/rus/teaching/eremin/welcome.html)

Ky6acoB A.A. XuMuueckasi KHHETHKA M KaTalu3
(http://www.chem.msu.ru/rus/teaching/kubasov/welcome.html)

Cemuoxun U.A. COOpHHK 33a/1a4 IO XUMHUYECKON TEPMOIMHAMHUKE (4acTh [)
(http://www.chem.msu.ru/rus/teaching/semiochin/part1.pdf)

Cemuoxun U.A. COOpHHK 3a/1au IO XUMHUYECKON TepMoauHaMuKe (dacTh [I)
(http://www.chem.msu.ru/rus/teaching/semiochin/part1 1.pdf)

Cemuoxun U.A. COOpHHK 3a/1a4 TI0 AJIEKTPOXUMHH
(http://www.chem.msu.ru/rus/teaching/semiochin/elektrochimia/all.pdf)
Cemuoxun U.A. COOpHHK 33a/1a4 IO XUMHUYECKOW KHHETHKE
(http://www.chem.msu.ru/rus/teaching/semiochin/kinetikal/all.pdf)

9. MaTrepuaibHO-TEXHUYECKAs 0a3a, Heo0XoauMas Jifif: OCYILIEeCTBJICHUS
o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIIMHE

MarepuanbHo-TexHHUECKasi 0a3za, HeOOXOAMMas ISl OCYIIECTBICHUS 00pa30BaTEILHOIO
npoliecca Mo AUCIUILIMHE BKIIOYAET B CBOM COCTAB CHEIMAIbHBIC TOMEILECHHSL:

- yueOHbIe ayAUTOPHH VI IPOBEACHUS 3aHATUI JIGKIIMOHHOTO TUIIA;

- yueOHbIC ayUTOPUH TSI IPOBEICHHUS Ja0OPaTOPHBIX padoT;

- y4eOHbIe ayIUTOPHH IS IPOBEICHUS MPAKTHUECKUX 3aHATHH (CEMUHAPOB);

- y4eOHbIE ayIUTOPUH VI IPOBEAECHUS IPYNIOBBIX U HHAUBUYaIbHBIX KOHCYJIbTAIUH,

- y4eOHbIe ayIUTOPHH ISl IPOBEIEHUS TEKYIEro KOHTPOJIS U IPOMEXYTOYHON aTTeCTalluy;

- IOMELIEHUS AJIsl CAMOCTOSITENIbHON pabOThI;

- IOMELICHNUS JUI XpAaHEHHUS U TPOPHIAKTHYECKOTO OOCITYKMBAaHHUS TEXHUYECKUX CPEICTB
00y4eHwusI.

CrnenuanbHble MTOMEIIECHHUSI YKOMILJICKTOBAHBI CPEACTBAMU OOYUYCHHMS, CIIY>KAIIUMHU JJIs
npecTaBiIeHus y4eOHOH MHpOpManuu OoNbIION ayauTopud (HOYTOYK W/MIM TEpPCOHAIBHBINA
KOMITBIOTEP, MYJbTUMEINA-IPOSKTOP, HACTEHHBIN MPOEKIIMOHHBIHN 3KpaH).

JUis  mpoBeneHUs — 3aHATUNH  JIGKIUOHHOTO  THUMA  MPEAJaralorcs  Habophl
JIEMOHCTPAllMOHHOTO  000pyJOBaHMS M Yy4eOHO-HAIVISIHBIX MOCOOMH, XpaHdliuecs Ha
AJIEKTPOHHBIX HOCHUTEJSX U 00ECTIEUMBAIOLIUE TEMAaTHUYECKHE MILTIOCTPAIMH, COOTBETCTBYIOINE
paboueil mporpamMmme JUCHUIUIMHBI.

Jlnst mpoBeseHust J1abOpaTOpHBIX PadOT MCIIONB3YIOTCS: BECHl J1a0OpPATOPHBIEC, BECHI
aHAJTIUTUYECKHE, Y4eOHO-Tab0opaTOpHbI KOMIUIEKC «XuMHA» (MOIylb "YHHUBepCcaJlbHBIN
KoHTposiep" — 6 wT., Moaynb "Tepmuueckuit ananuz" — 1 wr., monyns "Tepmocrar” — 3 mir.,
Moayab "DnekTpoxumus" — 2 mrT.), y4eOHO-1a0opaTopHbId KoMmIuleke «Dduzndeckas XUMHD)
(yuebHo-nabopatopubie monynu "Kuneruka", "Tepmomunammka", "dazoBoe paBHOBecue",
"DneKTpoXUMHA'"), KOMIIBIOTEPHI.

[Tomemienus: 11 caMOCTOSATENbHON pabOThl O0YYaIOUMXCS OCHAILEHbl KOMITbIOTEPHOM
TEXHUKOM C BO3MOXHOCTBIO MOAKIIOUEHHs K ceTh «VHTepHeT» u olecrieueHHEeM J0CTyIa B
AIIEKTPOHHYIO HHPOPMALMOHHO-00Pa30BaTENBHYIO CPEly OpraHU3aIlnu.

Yucno nocaoyHbIX MECT B JIEKIIMOHHOM ayJUTOpUU OoJjblie JUO0 paBHO CIUCOYHOMY
COCTaBy IOTOKAa, & B ayAMTOPHUM JUIsl MPAKTHUYECKUX 3aHATUH (CEMHHApOB), J1aOOPATOPHBIX —
CIMCOYHOMY COCTaBY IPYIIIBblI O0YYarOIUXCS.

ABTOD:
T g
JloueHt uacTuTyTa 77 g {)6/{
o o F | e
byHIaMEHTATBHONU U IPUKIIATHON XUMHUH, K.X.H. W ek N.B. TuxoHo
v /
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IIpuioxenne Nel k paboueil nporpamMme AU CHHUIIMHBI
«Duznyeckass XMMHI»

@oHJ OLIEHOYHBIX CPEACTB /s NPOBeIeHUsI TEKYIIero KOHTPOJIS yCIeBaeMoCTH
U IPOMEKYTOYHOM aTTeCTAlMU CTYAEHTOB MO INCHUILIHHE

1. TumoBbIe KOHTPOJILHBIE 3aJaHUS M HHbIE MaTePHAaJIbI,
HCNOJb3yeMble B Mpolecce TeKYIero KOHTPOJsl yCIeBaeMoOCTH

3aganus 1J151 CAaMOCTOATEIbLHON padoThI
(Oannbie 3a0aHUs BBINOIHAIOMCS CMYOEHMOM CAMOCMOAMENbHO
u npenooasamenem 8 003amMeabHOM NOPsLOKe He NPOBEPAIOMCS)

3ananus no teme Ne 1 «BBenenue. UeanbHble U peajibHbIE Ta3bhy

1. Paznen 1.2. Pazobpats mpumep Ne 1 (c. 4), pemuth 3anaun Ne 1-4 (c. 5) B MeToAMUECKHUX
ykazanusx «Pemenune 3amau mo pusnyeckont xumum» (A.M. I'po6os, E.M. Ilnucc, A.B. Cupuk,
N.B. Tuxonos / Spl'Y, 2010)

2. Paznmen 1.3. Pazo6pars mpumep Ne 2 (c. 4), pemuth 3amaun Ne 5, 6 (c. 5) B METOIUYECKHUX
ykazaHmsx «Pemenue 3agay o ¢usudeckoit xumum» (A.M. I'pobos, E.M. ITnuce, A.B. Cupuk,
N.B. Tuxonos / SApl'Y, 2010)

3. Paznen 1.4. Pazo6pate mpumepst Ne 3, 4 (c. 4), pemruts 3agaun Ne 7-12 (c. 6) B METOAHMYECKUX
ykazanusx «Pemenune 3amau mo pusnyeckont xumum» (A.M. I'po6os, E.M. Ilnucc, A.B. Cupuk,
N.B. Tuxonos / Spl'Y, 2010)

3ananus no teme Ne 2 «XumMu4eckasi TepMOAUHAMHUKA»

1. Pazmenst 2.1, 2.2. Pa3oOpats mpumep Ne 1 (c. 9), pemmuts 3amaunm Ne 1-5 (c. 13) B
MEeTOIMYeCKUX YKazaHusx «Pemenue 3amau no ¢usnyeckoil xumum» (A.M. I'pobos, E.M.
[Tnuce, A.B. Cupuk, U.B. Tuxonos / fApl'Y, 2010)

2. Pazgen 2.3. Pazo6pars mpumepst Ne 2, 3 (c. 10), pemmwmrs 3amaun Ne 11-14 (c. 13) B
MEeTOIMYeCcKNX YkazaHusx «Pemenue 3amau mo ¢usnmyeckoir xumum» (A.M. I'pobos, E.M.
[Tnuce, A.B. Cupuk, 1.B. Tuxonos / SIpl'Y, 2010)

3. Paznen 2.4. Pa3o6pats mpumepst Ne 4, 5 (c. 11), pemnts 3amaun Ne 6-10, 15-18 (c. 13) B
MEeTOIMYeCKUX YKazaHusx «Pemenue 3amad no ¢usnyeckoi xumun» (A.M. I'pobos, E.M.
[Tnuce, A.B. Cupuk, U.B. Tuxonos / fApl'Y, 2010)

4. Pazmen 2.6. Pazobparp mpumepsr Ne 1, 2 (c. 18), pemmrts 3amaum Ne 1-9 (c. 20) B
MEeTOIMYecKNX YkazaHusx «Pemenue 3amau mo ¢usnyeckoir xumum» (A.M. I'pobos, E.M.
[Tnuce, A.B. Cupuk, 1.B. Tuxonos / Spl'Y, 2010)

5. Paznen 2.7, 2.9. Pa3oGpare npumepsl Ne 3, 4 (c. 19), pemnts 3amaun Ne 10-14 (c. 20) B
MEeTOIMYeCKUX YKazaHusax «Pemenue 3amau no ¢usnyeckoil xumum» (A.M. I'pobos, E.M.
[Tnuce, A.B. Cupuk, U.B. Tuxounos / fApl'Y, 2010)

6. Pazmen 2.10. PazoOpars mpumepsr Ne 1-3 (c. 22), pemmts 3amaun Ne 1-3, 8-12 (c. 24) B
MeToIMYecKnX YykazaHusx «Pemenue 3amad mo ¢usnyeckoit xumum» (A.M. I'pobos, E.M.
[Tnuce, A.B. Cupuk, 1.B. Tuxonos / Spl'Y, 2010)

3aganus nmo teme Ne 3 «Pa3oBbie pABHOBECHS H PACTBOPBI»

1. Paznen 3.2. Pazo6pate npumepst Ne 1, 2 (c. 27), pemmts 3amaun Ne 3-7, 11-13 (c. 29) B
MEeTOIMYecKnX YykazaHusx «Pemenue 3amau mo ¢usnyeckoir xumum» (A.M. I'pobos, E.M.
[Tnuce, A.B. Cupuk, 1.B. Tuxonos / Spl'Y, 2010)

2. Paznen 3.3. Pa3o6pats mpumep Ne 2 (c. 32), pemuuts 3agaun Ne 8-11 (c. 33) B MeToauueckux
ykazaHmsx «Pemenue 3amgay mo ¢usudeckoit xumum» (A.M. I'podos, E.M. [Timuce, A.B. Cupuk,
N.B. Tuxonos / SpI'Y, 2010)

3. Pazgen 3.4. PazoOpats npumep Ne 1 (c. 32), pemuts 3agaun Ne 1-3 (c. 33) B METOIUYECKUX
ykazaHusix «Pemenue 3aaay no ¢pusudeckoit xumun» (A.M. I'pobos, E.M. ITnuce, A.B. Cupuk,
N.B. Tuxonos / ApIl'Y, 2010)
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4. Pazpmen 3.7. Pemmte 3amaunm Ne 4, 5 (c. 33) B MeToanueckux ykazanusx «Pemienue 3amad mo
busnaeckoit xumun» (A.M. I'po6os, E.M. ITnucc, A.B. Cupuk, 1.B. Tuxonos / Spl'Y, 2010)

5. Paznmen 3.9. Pa3zobpats mpumep Ne 3 (c. 32), pemuts 3agaun Ne 12-14 (c. 34) B MeTOAMYECKHUX
ykazanusx «Pemenune 3anau mo pusnyeckont xumum» (A.M. I'po6os, E.M. Ilnucc, A.B. Cupuk,
N.B. Tuxonos / Spl'Y, 2010)

3ananus no reme Ne 4 «JIeKTPOXUMHUS

1. Pazmen 4.3. Pazo6pats npumep Ne 3 (c. 38), pemuts 3amaun Ne 10-14 (c. 40) B MeToAHUECKHUX
ykazanusx «Pemenue 3amau mo pusnyeckon xumum» (A.M. I'po6os, E.M. Ilnucc, A.B. Cupuk,
N.B. Tuxonos / Spl'Y, 2010)

2. Paznmen 4.4. PazoGparp mpumepbl Ne 1, 2 (c. 37), pemuts 3amaun Ne 1-9 (c. 39) B
METOAMYECKUX YyKazaHusx «Pemenue 3amau mo ¢usmueckoir xumum» (A.M. I'po6os, E.M.
[Tmucc, A.B. Cupuk, U.B. Tuxonos / Spl'Y, 2010)

3. Paznmenst 4.8, 4.9. Pa3obpars npumep Ne 1 (c. 42), pemuts 3amaum Ne 1, 5 (c. 43) B
METOAMYECKUX yKazaHusx «Pemenue 3amau mo Qusmyeckoit xumum» (A.M. I'po6os, E.M.
[Mnuce, A.B. Cupuk, 1U.B. Tuxonos / Spl'Y, 2010)

4. Paznmen 4.10. Pazobpate mpumepsr Ne 2, 3 (c. 42), pemuts 3amaun Ne 2-4, 6-12 (c. 43) B
METOAMYECKUX YyKazaHusix «Pemenue 3amau mo ¢usmueckoir xumum» (A.M. I'po6os, E.M.
[Tmucc, A.B. Cupuk, U.B. Tuxonos / SApl'Y, 2010)

3ananns no teme Ne 5 «KnHeTuka XMMHU4eCKHX peaKIHii»

1. Pazgen 5.2. Pemute 3amaum Ne 1, 2 (c. 7) B mpaktukyme «Xumudeckas kuHeTuka» (M.B.
Tuxonos, A.B. Cupuk, A.M. I'po6os / ApI'Y, 2020)

2. Paznen 5.3. PazoOpats mpumepsl Ne 1, 2 (c. 6), pemuts 3amaun Ne 3, 4, 7, 10, 11 (c. 7, 8) B
npaktukyme «Xumuueckas kuHetuka» (M.B. Tuxonos, A.B. Cupux, A.M. I'po6os / SApl'Y,
2020)

3. Paznen 5.4. Pazo6parte mpumepst Ne 1-3 (c. 10-13), pemmts 3amauu Ne 1, 2, 7-10 (c. 15, 16) B
npaktukyme «Xumudeckas kuHetnka» (M.B. Tuxonos, A.B. Cupuk, A.M. I'po6os / SApl'Y,
2020)

4. Pazmen 5.5. PazoOpars mpumep Ne 1 (c. 23), pemuts 3amaun Ne 1-3, 6 (c. 25, 26) B
npaktukyme «Xumuueckas kunHetuka» (M.B. Tuxonos, A.B. Cupuk, A.M. I'po6os / Spl'Y,
2020)

5. Paznen 5.6. Pa3o6pats npumepsl Ne 1-3 (c. 18-21), pemurts 3amaun Ne 1, 5, 8 (c. 21, 22) B
npaktukyme «Xumudeckas kuHetuka» (M.B. Tuxonos, A.B. Cupuk, A.M. I'po6os / SApl'Y,
2020)

6. Paznen 5.7, 5.8. PazoOpars mpumepst Ne 1, 2 (c. 28-30), pemmts 3amaun Ne 1, 4 (c. 30, 31) B
npaktukyme «Xumuueckass kunetuka» (M.B. Tuxonos, A.B. Cupuk, A.M. I'po6os / Spl'Y,
2020)

7. Paznen 5.13. Pazo6pats npumepst Ne 1, 2 (c. 35-37), pewuts 3anaun Ne 1, 3-6 (c. 37-39) B
npaktukyme «Xumudeckas kuHetuka» (M.B. Tuxonos, A.B. Cupuk, A.M. I'po6os / SApl'Y,
2020)

TecToBBIC 3a1aHNA
(Oannwbie 3a0anus pasmewenvl 6 DVK Moodle u aenaiomes obazamenvHuiMu 0151 6bINOIHEHUS)
B npornecce u3yueHus Kypca CTyA€HTBI 1OJIKHBI BBIITIOJHUTH TECTOBBIE 331aHUS 110
CJIEIyIOIIMM TEMaM:
1. UneanbHble U peanbHble Ta3bl (7 BOIPOCOB, 1 4.).
2. Hagana TepmoannamMuku, Tepmoxumust (10 Bonpocos, 2 4.)
3. Xumuueckoe paBHoBecue (6 Bompocos, 1 4.).
4. Okcnpecc-Tect o TepmoanHamuke (10 Bompocos, 10 muH.).
5. ®a3oBoe paBHOBECHE B OJJHOKOMIIOHEHTHBIX cHcTeMaX. PacTBOpbI HEANIEKTPOIUTOB (6
BOIPOCOB, 1 4.).
6. PacTBOpBI 31€KTPOIUTOB. DIEKTPOIPOBOIHOCTH (7 BOIPOCOB, 2 4.).
7. DNEKTPOABUKYIIHME CUJIbI U TaJbBAaHUYECKHE 31EMEHTHI (9 BONIPOCOB, 2 4.).
8. OcHOBHbIE MOHATUS KUHETUKH. DopMaibHas KuHeTHka (9 Bompocos, 2 u.).
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9. BnusiHue TemnepaTypbl Ha CKOPOCTh XUMUYECKUX peakiuil (5 BOpocos, 2 4.).
10. Kunetnka CIOXHBIX peakiuii (5 BOMpocoB, 2 4.).

11. AHanu3 CI0KHBIX KHHETUYECKUX cXeM (4 3a1anus, 4 4.).

12. Ilentubie peakiuu. PasBeTBiaeHHbIe nenHbie peakuuu (10 Bompocos, 3 4.).

13. Teopun ckopocTeil 3EMEHTAPHBIX peakuii (8 BOIIPOCcoB, 2 4.).

14. BnusiHue cpefibl Ha CKOPOCTh XUMHUECKUX peakiuii (7 BOIPOCOB, 2 41.).

15. Kunernka GpoTOXMMHYECKUX peakuuii (6 BONpocos, 2 4.).

16. Karanus (12 Bompocos, 3 4.).

B TecToBBIC 3agaHus BKIIFOYCHBI PAaA3IMYHBIC THIIBI BOIIPOCOB, THUIIMYHBIC TIPUMCPLI
KOTOPBIX MMPUBCACHLI OaJicC.

Bonpocwi ¢ 661600pom 00H020 unu HECKOLKUX OMEEmo8
Kakue u3 mpencTaBieHHBIX €IMHHUIl MU3MEPEHHUs SBISIOTCS OCHOBHBIMU B cucteme CU.

BriOepuTe 0uH WM HECKOJIBLKO OTBETOB:

3
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BOI’IpOCbl Ha coomeemcmeue
CooTHecute MPUBCACHHBIC YTBCPIKACHUS C HA3BAHUAMHA (I)I/I?»I/I‘-IeCKI/IX 3aKOHOB

[TocTosHCTBO YKCIIa MOJIEKYJI ra3a MIPU OJIMHAKOBBIX 3axoH ABOrajpo
BHEIITHUX YCIIOBUSX

AJITUTUBHOCTD NAPIUATBHBIX JaBICHUHN Ta30B 3akoH ['eii-JIroccaka
AJIMTUBHOCTH MAapIUATBHBIX 00bEMOB ra30B 3akoH Amara

3akoH J/lampToHA
3axoH [lapnsa

Bonpocwi ¢ enoscennvimu omseemamu. B OTHOM 3aaHUM TpeayaraeTcs HECKOJIbKO
BOIIPOCOB C BapuWaHTaMH OTBeTa (yKa3aHbl B (PUTYpHBIX CKOOKax) WJIM CBOOOIHBIMU MOJISIMH
OTBeTa (TEKCTOBBIC, YUCIIOBBIC).

JUis HEKOTOpOM XHMMHYECKOM peakuuy, MOpoTeKawolled B JKUAKOM Qase, mpu IBYX
temneparypax 71 u 12 (T1 < T2) naHbl 3Ha4YeHHUs KOHLEHTPALIMOHHBIX KOHCTAHT paBHOBecHs: K1
=700; K2 = 17. OTBeThTE Ha NPEACTABIECHHBIE BOIPOCHI.

1. Ipu temneparype 71 Benuuuna A:G'r1 {>0; pasna 0; <0}. Eciu KOHIEHTpaluu Bcex
peareHToB W TMPOAYKTOB B CHUCTEME paBHBI | MOJB/II, TO peakmust {IpOTEKaeT B CTOPOHY
IPOAYKTOB (CieBa HamNpaBo); MPOTEKAaeT B CTOPOHY peareHTOB (CIpaBa HAJEBO); HAXOAMUTCS B
COCTOSTHUM PaBHOBECHS }.

2. Ipu temnepatype 71 Benuuuna A:G'r2 {>0; pasna 0; <0}. Eciu KOHIEHTpaluu Bcex
peareHToB W TMPOAYKTOB B CHUCTEME paBHBI | MOJB/I, TO peakmust {IpOTEKaeT B CTOPOHY
IPOAYKTOB (CieBa HamNpaBo); MPOTEKAaeT B CTOPOHY peareHTOB (CIpaBa HAJEBO); HAXOAMUTCS B
COCTOSTHUM PaBHOBECHS }.

3. Ilpy nOBBbILIEHHMH TEMIIEPAaTyphl PAaBHOBECHE B PpEaKUUH {CMEIaeTcsi B CTOPOHY
peareHTOB (BJIEBO); CMEINAETCS B CTOPOHY NPOIYKTOB (BIpPaBO); HE cMmemiaercs}. Peakius
{ABIsIETCSA HK30TEPMHUUECKOM; ABISETCS SHAOTEPMUUIECKOM; MpoTekaeT 0e3 TernaoBoro 3ddekra}

18



Bonpocwi ¢ uucnoevim omeemom

JaBnenue HaceieHHoro napa Boasl npu 20 °C paBHo 17,54 mMm.pT.cT. Paccunraiite
MOJIBHYIO JI0JIIO (B JOJISIX €IMHUIIBI) BOJIBI B BO3/1yX€ IIPH JTaHHOM TEMIIEpaType U HOPMaIbHOM
JABJICHUU B YCIIOBUSX €r0 HAcChIIeHUs BOAIHBIM mapoM (100 % BiiaxHOCTh BO3yXa).

Otser:

Pemenue 3a1a4 ¢ BBOAOM OTBETa
(Oanmuwie 3a0anus pasmewenvl 6 DVK Moodle u saensaiomces obazamenvHuiMu 0151 6bINOIHEHUS)

B mpomecce m3yueHHs Kypca CTYIEHTBHI JTOJDKHBI BBIMIOJHUTH PemuTh 3amaun B DYK

Moodle mo criemyronmm Temam:

1. UneanbHble U peanbHble rassl (3 3agaun).

2. Hauana TepMoauHaMuKu, TepMOXuMus (2 3a1a4un).

3. Xumnueckoe paBHOBecHe (4 3a1aun).

4. ®a3oBo€ paBHOBECHE B OJTHOKOMIIOHEHTHBIX CHCTeMax. PacTBOpBI HEAIEKTPOIUTOB (4
3a7a4m).

5. AHanu3 pa3oBbIX quarpamm (2 3amaqn).

6. PacTBOpBI 371€KTPOIUTOB. DIIEKTPOIPOBOIHOCTS (3 3a1aun).

7. DNEeKTPOABMIKYIIINE CUIIBI M TaJIbBAHUYECKHE DJIEMEHTHI (2 3a/1a4n).

8. Kunernka peakuuii 1 u 2 nopsiaka (2 3anaun).

9. Bnustaue TemnepaTypbl Ha CKOPOCTh XMMHYECKUX peakiuii (2 3a1aun).
10. Kunetuka cioXHbIX peakuuii (3 3agaumn).

11. Teopuu ckOpoCTEH dEMEHTAPHBIX peakiuii (2 3aaaun).

12. Karanus (1 3agaya).

Bpemsi Ha pemenue 3amau HeorpaHudeHo. CTyAEHTHI JTOJDKHBI PEIIUTh MpejiaraeMble
3alayl ¥ BBECTU pE3YNbTAaThl TPOMEXKYTOUHBIX JEHCTBUH W KOHEYHBIE OTBETHl B
COOTBETCTBYIOIIME NOJs. B 3a1auax peann3oBaH pexUM MPOBEPKH OTBETOB: MOKHO IMPOBEPUTH
BBEJICHHBIC OTBETHI M, €CJIM OHU HEMPABWJIbHBIC, UCIPABUTh OMIMOKU U MPOBEPUTH PEIICHUE
noBTopHO. Kaknas HeymadHas mpoBepKa CHIDKAET MaKCHMallbHBIA Oait 3a 3amanue Ha 20%.
YtoObl OTBET OBLIT 3aCUMTAH KaK MPABUIbHBIM, PACXOKIECHHE OTBETA C MPABUIbHBIM 3HAYCHHEM
He noikHO mpeBbimath 1%. [lpu pacxoxaeHun He Oornee 2,5% OTBET 3aCUMTHIBACTCS Kak
YaCTHYHO MPABUIBHBIN (TIpU 3TOM CTyAeHT moiydaeT 50% OT MakCUMallbHOTO Oalia 3a TakKoiu
otBeT). MTorosas oreHka 3a 3aJjaHHe OIpPENEseTCs] KaK CyMMa OLEHOK 3a KaXJIylo 3azady (c
Y4eTOM KOJMYECTBA IMOMBITOK), KOTOpPHIE, B CBOIO OYEpelb, CKIAJbIBAIOTCS M3 OICHOK 3a
OTJIEJIbHBIE OTBETHI.

Ipumep 3a0auu c 66000M omeemos

Ucnone3ys meron Ban-nep-Baanbca, paccuuraiiTe naBieHUE BHYTPH COCyAa 00bEMOM
0,6 1, 3anomHenHoro 1,2 mone NO mnpu temneparype 268 K. Bseaure pesynbrarsl
MPOMEKYTOUYHBIX BBIYHCICHUN M OTBET B COOTBETCTBYIOIIHE OIS

Kouncrantsl ypaBHenust Ban-nep-Baanbca: a = ;b= 107

JaBnenue raza: P= atM

PacyeTHoe 3a1aHHE 110 TEPMOXHMHH
o 0 0 0 0 0
Paccunraiite Bemumununl A, Hygq, A Hyp, ASye, A,.Gyg, A.Gp u xoncranty

paBHOBECHS peakIMM MpH yKa3zaHHOH TemmnepaType. PaccuuraiiTe 0O0BEeMHBI COCTaB
PaBHOBECHOW CMECHU IIPHU YKAa3aHHOM JABJICHHM IPU YCIOBHH, YTO MCXOJHBIE BEIIECTBA OBLIM
B35Thl B CTEXHOMETPUYECKUX COOTHOILICHUSX.

IIpumepovl UHOUBUOYANLHBIX 6APUAHMOE:

CO2 + 3H2 = CH30H + H20 500 K 20 at™
SOz + Cl2 = SO2CI2 500 K 15 atm
CO + Cl2 = COCl 700 K 1 atm
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Kaoicovui  cmyoenm  nonyuaem — unousudyanvHoe  3adanue. IIpoeepka  3a0anus
ocywecmensemcs 6 VK Moodle ananoeuuno 3aoauam ¢ 66000mM omeemos.

PacuerHnoe 3ananne «IlocTpoenne 1uarpaMmmbl KUTIEHUS»

JlaHa 3aBUCHUMOCTB COCTaBOB KHJIKOW (ha3bl M HAXOJSIIETOCS ¢ HEH B paBHOBECUM IMapa
OT TeMIepaTypbl I JBYXKOMIIOHEHTHOH JKUAKON cUCTEMbl A — B npH MOCTOSSHHOM JaBJICHHUH.
ModnsipHBIiA cOcTaB KUAKON (ha3bl X M HACBHIILIEHHOTO Mapa ) BEIpaXKEH B MPOIIEHTaX BeliecTBa B.
1. Ilo mpuBeAEHHBIM JaHHBIM MOCTPOMTE AUArpaMMy KHUIIEHHsS cHUCTeMbl A — B u omnpenenure
TOYKY a3€0Tpora.
Hnst cuctemsbl ¢ mosisipHOit toseit Vs % BemiectBa B onpenenure:
2. Temnepatypy, Ip1 KOTOPOW HAYHETCS KUIIEHUE, U COCTaB NEPBOIO My3bIpbKa Iapa Haja TOU
CHUCTEMOM.
3. Temneparypy, Ipu 3aKOHUUTCS KHIIEHHUE, U COCTAB TOCJEIHEN KAl XKUAKOW (a3l B 3TOT
MOMEHT.
4. CoctaB mapa M COCTaB KHUAKOW (a3bl, HAXOIAIINXCS B PABHOBECUH, €CIIH JIAHHYIO CHUCTEMY
HarpeTh 10 TeMIepaTypsl 71.
5. Maccel :KUAKOCTH U I1apa IPpU ITOU TeMIlepaType, a TAKKe MacChl KOMIIOHEHTOB B KUJKOCTHU
U mape, eciiu o0I11asi Macca CUCTeMbI paBHa 1 K.
6. Kakoif KOMIIOHEHT ¥ B KaKOM KOJU4YECTBE (I') MOXKET OBITh BBIIEICH M3 CHUCTEMBbI OOIIEH
Maccoit 1 kr mytem pextudukanun?
7. Kakoro KOMITIOHEHTa M CKOJIbKO (T') HaJ0 JOOABUTh K JAHHOW CHUCTEME, YTOOBI MOIYYHIIACH
a3eoTpoIHas cucrema?
Ilpumep unousudyanbHozo eapuanma:

X y T A H:O
0 0 373 B HNOs3
8,4 0,6 379,5 Ns 15

12,3 1,8 385 T 390
22,1 6,6 391,5
30,8 16,6 394,6
38,3 38,3 394,9
40,2 60,2 394
46,5 75,9 391
53 89,1 385
61,5 92,1 372

100 100 357
Kaoicowvrit cmyoenm nonywaem umousuoyanvnoe 3adauue. IIpedocmaenenue omeema Ha
3a0anue ocywecmeniemcs ¢ VK Moodle, nposepxa npoussooumcs npenooasamenem 6pyuHyIO.

CemuHap o remam
«IIpudanxeHHbIe METOAbI XUMUYeCKOH KUHeTUKU. Llenuble peakunm»
Ipumep unousudyanbHo2o eapuanma:
Peaknus B3aumopeiictBus Opoma u Bomopoxa Hx + Br — 2HBr moxker mnpoTekaTh IO
MEXaHU3MY:

Br2 — 2Br’ ki
Br'+ H> —» HBr+ H’ k>
H" + Br. — HBr + Br’ k3
H + HBr - H> + Br' ka
2Br" — Bn2 ks

1. Onpenenure akTUBHBIE LEHTPBI, UIsI KOTOPHIX MOXKHO HCIOJIb30BaTh HPUOIMKEHUE
KBa3UCTAIIMOHAPHOCTH.
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2. SBnsiercst 1 gaHHas peakuus uenHoi? Ecnu siBisercs, yKakuTe TUI KaXI0M CTauu U
BBIZICIUTE 3BEHO 1ienu. Kakas craaus siBisieTcss TuMuTHpYytomei? OTBeThl 000CHYHTE.

3. BriBequTe KMHETHYECKOE YpaBHEHHE Ui CKOpOCTH oOpazoBanuss HBr (yurure ero
y4acTHe B CTaausx 2, 3 u 4).

4. Onpenenute nopsaku peakiuu o Hz, Br2 u HBr a) ecniu W3 >> Wa; 6) ecnun W3 << Wa.
Uem sBisiercs HBr st manHo#t peakuuu? SBisieTcs W LEMHOW peakuusl B KKIOM M3 ITUX
ciy4aeB?

Kaoicovrit cmyoenm noayuaem umousudyanvnoe 3adauue. IIpedcmaenenue omeema Ha
3a0anue ocywecmensemcs 6 YK Moodle, nposepka npoussooumcs npenooasamenem 8pyyHyIo.
Kaoicowtii  cmyoenm npoeepsiem  pabomwvi  Opyeux CcmyoeHmo8 u noayuaem 3d 3IMo
OONOJIHUMENbHYIO OYEHKY.

KonsoxkBuymsl

B mpomecce wm3yueHuWs Kypca CTYICHTHI JOJDKHBI OTBETUTh Ha BOIPOCHI YETBHIPEX
KOJUTOKBUYMOB M0 TeMaM: «['a3pl. Xumudeckass TepMoauHamukay, «Da3oBble paBHOBECHS U
pacTBOpPEIY, «INEKTPOXUMHD», «KMHETHKAa XUMHUECKUX peakuuiiy. K KakaoMy KOJUIOKBHYyMY
CTYIEHTY BbImaeTcss nBa Bompoca mocpeactBoM OVYK B Moodle. Chnmcok BOmpocoB K
KOJUIOKBUYMaM aHaJIOTMYEH BOIMPOCaM K dK3aMeHy (CM paszien 2) 1o COOTBETCTBYIOIICH TeMeE.
CTy#eHT yCTHO OTBEYAaeT Ha BOIMPOCHI KOJJIOKBUYMA, HCIIOJIb3Ys MOATOTOBIEHHBIA KOHCIEKT
OTBETA, IPU HEOOXOAUMOCTH MPEIOIAaBATENh 33aJa€T JOMOIHUTEIbHBIE BOTIPOCHL. KOTOKBUYMBI
MPOXOJAT B paMKax JIabOpaTOPHBIX padoT.

KonTtpoJsbnas pabora Ne 1
(mpuBeACHBI IPUMEPHI IBYX BapHAHTOB,
KaXKIBIHA CTYJICHT MOJIy4aeT UHAUBHUIYyaIbHOE 33/1aHHE)
Bapuanr 1.
1. Onpenenure Gopmyiy MpeAeTbLHOTO YIIIEBOAOPO/A, €CIU OAMH TPaMM 3TOTO BEIIECTBA MPH
298 K u 200 kIla 3anumaet o0beM 144 mir.
2. Ilonaras, yTo BoAa MOAUYMHSETCS ypaBHEHUIO Ban-nep-Baanbca, BBIYMCINTE KPUTHYECKUE
napameTpsl H2O — temneparypy, naBienne U MoybHBIA 006EM. [locTostHHBIE YpaBHEeHHs Ban-
nep-Baanbca g Boawl cinenyronue: a = 5,464 1%-atM/Moib, b = 0,030 1/MOJIb.

Bapmuanr 2.

1. Kakoe KoInM4yecTBO AMOKCHAA yIiepoja NpH 5,066-10° Ta u 323 K 3aHMMaeT OJMHAKOBBIi
o6beM ¢ 1 1 remus npu 1,013-10* ITa u 273,15 K? UeMy paBHBI ILIOTHOCTH 9THX Ta30B?

2. Beruncnute ¢ ucnonb3oBaHueM koddduimenta cxumaemoctd oobeM 100 r atana npu 367 K
U J1aBlieHUH 87 aTM.

KonTpoabsnas padora Ne 2
(mpuBeneHBI IPUMEPHI IBYX BapUAHTOB,
KaX/Ibli CTYJIEHT NOJTy4aeT MHIUBUAYaAIbHOE 3aJaHNE)

Bapuanr 1.

1. DHranbnus cropanus raoko3sl npu 25°C paBHa —2816 k/x/Monb. Paccuntaiite SHTaNBIHIO
0o0pa30BaHuUsl TJIIOKO3bI M3 MPOCTHIX BEIIECTB, €CIM CTAaHIAPTHBIE TEIUIOTHI 00pa3oBaHUs
YTIIEKUCIIOTO Ta3a M KUIKOW BOJBI paBHBI —393,5 u —285,8 kJ[>K/MOJIb COOTBETCTBEHHO.

2. PaccuuTaiiTe u3MeHeHHe HTpONUU Mpu HarpeBanuu 287 T xinopuaa cepedpa (7w = 728 K,

AH r?n = 12886,7 Ix/monb) ot 298 no 870 K. Y aenbHbIe TEIIIOEMKOCTH XJI0pHIa cepedpa

cpix) = 66,94 JIx/(mons-K); cpmy = 62,26 +4,18-103-T— 11,3-10%/T* JTx/(mons-K).

3. PaccunraTh 00mIee naBieHne, KOTOPOE HEOOXOANMO MPHIIOKUTH K cMech 3 Moub H2 1 1 Mob
N2, 9TOOBI MONYYUTHh PAaBHOBECHYIO CMech, conepxkamniyro 10% NHs mo o6wemy mpu 400°C.
Koncranra paBHoBecus peakimu Naq) + 3Har = 2NHsq) ipu 400°C pasra 1,60-107%,
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Bapuanr 2.

1. 1 mone kucnopona, B3sATeid mpu 25°C m 1 atMm, HarpeT mpH TOCTOSHHOM JaBJICHUU [0
yABOeHHUs1 oO0beMa. MossipHasi TEIIOEMKOCTh KHUCIIOpoAa JaeTcsl BelpaxkeHueM: Cp = 31,46 +
3,39:-10°3T — 3,77-10°/T? Ix/(monsK). PaccuuraiiTe M3MeHEHHME BHYTPEHHEH sHepruu H
SHTAJIBITUY JIJISl ATOTO Tporiecca. Kucmopoa MOKHO CUMTATh HI€aTHHBIM T'a30M.

2. PaccumTaiite u3MeHeHHE HHTponuu mnpu nodaBiaeHuu 100 T abma, HAXOAAIIETOCS MPHU
temriepatype 0°C, x 300 r Bombr (80°C) B HM30IMPOBAHHOM coOCyae. YenbHas TeIioTa
TUIaBlIeHus Jibja paBHa 335 JIx/r, yaenpHas TermnoeMkocTh Boabl 4,184 JTx/(r-K).

3. Jlana temmeparypHas 3aBUCUMOCTh KOHCTaHTHI paBHoBecusi peakiuu CO + Cl2 = COClyr:

5
IgK, = $+0,247-1gT+0,18-10_3T—0’15T$—7,86 . Haiimure 3nauenue ArHZQ npu
700 K.
KonTposbnas padora Ne 3
(mpuBeieHbI IPUMEPHI IBYX BapUaHTOB,
Kbl CTYJICHT TIOJTyYaeT HHIUBUAYAILHOE 3aaHNE)
Bapmuanr 1.

1. Ilpu mnaBnenuu penona (40,9°C) nsmenenune oobeMa cocTapiseT 5,34 ¢cM>/MoJIb. DHTaAIBIIUA
miaBiaeHus: (eHona paHa 28,7 kan/r. Omnpenenure TeMmneparypy IUIaBieHUs (eHosaa ToJ
nmasierueM 100 aTM.

2. IuOpOMATHIIEH U TUOPOMIPONUIEH IPU CMEIIEHUH 00pa3yroT MOYTH UACAbHBIE PACTBOPHI.
[Tpu 80°C nmaBnenue mapa muOpomdThieHa paBHo 22,9 klla, a muOpommponunena 16,9 xlla.
Paccuntarh coctaB pacTBOpa, HAaXOIALIEroCs B PAaBHOBECMM C IapoOM, MaccoBasl [0Jis
TUOpoMAITHIIEHA B KoTopoM paBHa 0,50.

3. PactBop, conepxkaumii 0,81 r yrineBogopona CxHa2x+2 1 190 T GpoMucToro stuna, 3amMep3aer
npu 9,47°C. Temneparypa 3amep3anus Opomwucroro stmina 10,00°C, kpuockommueckas
nocrossHHas 12,5 K-kr/moib. Paccuurars 7.

Bapuanr 2.

1. ITpu nnasnenuu denona (40,9°C) usmenenue oobeMa cocTasiser 5,34 cM>/Monb. DHTaIbNUs
iaBjaeHus Qenona paBHa 28,7 kan/r. IIpu kakoM naBieHUH Temrmeparypa IUIaBieHHs (eHoa
noBeicuTcs Ha 0,5°C?

2. Beruncnure xoHcranty I'enpu st azota B Boze npu 0°C, ecnu o1uH 00bEM BOJIBI MOTJIONIAET
0,0942 06beMoB (H.y.) a30Ta.

3. 9 r monmmcTupoa pactBopeHo B 1 i1 6en3ona. Beicora cronbuka pactBopa (tuiotHocThIO 0,89
r/em®) B ocmometpe nipu 25°C paBHa 12,5 cM. PaccunTath MOIAPHYIO Maccy MOIUCTUPOA.

KonTposbHnas paGora Ne 4
(mpuBeaeHBI TPUMEPHI IBYX BAPHAHTOB,
KaX/IbIi CTYJICHT TIOJTyYaeT HHIUBUIYAILHOE 3aaHNE)
Bapmuanr 1.
1. Hamucate cxeMy rajabBaHHYECKOTO 3JIEMEHTa, cocrtosuiero u3 mennoro (+0,337 B) u
xyopHoro (+1,36 B) snexktpomoB. Hamucath monmypeakiuuu, MPOUCXONAIINE HA KAXKIOM U3
AJIEKTPOJIOB, a Takke ollee ypaBHeHHe peakuuu. Paccuutath crannaptayo DJIC U KOHCTaHTY
paBHOBecus peakiuu, a Takxke DJIC u suepruto 'n66ca npu cnepyromux ycaosusax: a(Cu?t) =
0,05 M, a(ClI")=0,3 M, P(Cl2) = 580 MM pr. CT.
2. OmpenenuTh CTaHAAPTHBIA OKUCIMTEIHLHO-BOCCTAHOBUTENBHBIN MOTEHLMAN AJs Mpolecca
NOs™ + H20 + ¢ = NO2 + 20H7, ecnu cTaHIapTHBIA OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN
noteniman s npoecca NO3™ + 2H + ¢ = NO2 + H20 pasen +0,80 B.
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3. YaenbHas snexkrponpoBogHocTh 0,1 M pactBopa azotuctoit kuciotsl npu 25°C pasna 0,290
Cwm/M. PaccumraiiTe MOJSPHYIO 3JIEKTPOIPOBOIHOCTH PACTBOpPA, KOHCTAHTY IWCCOILUAINA
kucnotel U pH pacTBopa.

4. Hcnome3yss mepBoe mnpuOImkeHue Teopuu JleOas-XroKkens, paccuutaTh Kod(QQHUIHEHT
aktuBHOocTH Mona AI’" B 0,001 mons/n pacteope Al2(SO4); mpu 25 °C. Kak n3meHutcs 5Ta
BEJIMYHMHA, €CIIM K pacTBOpYy 100aBUTH Xyopu HaTpus a0 konueHTparmu 0,005 mons/n?

Bapuanr 2.

1. HamucaTe cxeMmy raibBaHHUYECKOTO 3JIEMEHTa, COcTosmiero u3 uumHkoBoro (—0,763 B) u
BOJIOPOJHOIO 3J1eKTpooB. Hanucaty nomypeakuu, NpoMCXoAsIue Ha KaKIOM U3 JIEKTPOIOB,
a Take odiee ypaBHeHHe peakiuu. Paccuutats crangaptHyo OJ[C U KOHCTaHTYy paBHOBECHUs
peakiuu, a Takxke DJIC u suepruto ['n66ca npu cneayomux ycnosusax: a(Zn’") = 0,2 M, P(Hz)
=2arm, a(H)=1M.

2. Paccuutarb CTaHZAPTHBIM OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIM IOTEHIMAT CUCTEMBI
Pb*/Pb**, ecniu u3BeCTHBI CTAaHIAPTHEIE IEKTPOAHBIE TToTeHMans Pb**/Pb (+0,77 B), Pb*/Pb
(-0,13 B).

3. YjenpHas 371eKTPONpOBOAHOCTL HACKIEHHOro pacTtsopa AglOs npu 298 K pasna 1,82-107°
CMm/M, yrenbHas >IeKTPONPOBOJHOCTH BOABI NPH TOH e TemmepaType pasHa 1-107% Cwm/m.
Paccuntarh pacTBOPUMOCTh M MPOU3BENECHUE PACTBOPUMOCTH COJIM, a TaKXKE YUCIO MepeHoca
KaTHOHA B HACBIIIEHHOM PacTBOpE.

4. Paccuuraiite yaenbHyIo 3j1eKTpornpoBoaHocts 5-10* M Boanoro pactBopa KBr mpu 25°C,
CUMTasg, YTO TMOABM)KHOCTM HMOHOB TIPH OTOM KOHLUEHTPAUM PaBHBl HUX MpeleIbHbIM
HNOJBWKHOCTAM. Yepe3 cioil pacTBopa [UIMHOM 3 CM, 3aKIIOYEHHBIN MEXAY 3JIEKTpOJaMu
IJIOMAIBIO 5 cM2, TIPOMyCKAIOT TOK cuioi 2 MA. Kakoe paccrosaue npoiinyT nonst K™ u Br 3a
yac?

KonTpoabHas padora Ne §
(mpuBeIeHBI IPUMEPHI IBYX BapUAHTOB,
KaXKIBIHA CTYJICHT MOJIy4aeT UHAUBHIyaIbHOE 33/1aHHE)
Bapuanr 1.
1. Peakuus nepBoro nopsijika 3aBepLIUTCs MPaKTUYECKU MOTHOCTHIO (Ha 99,9 %) 3a 160 MuH.
Onpenenuts BpeMs NOJYNPEBPAILEHUS BELIECTBA A.
2. Papukan ClO OpicTpo pacmagaeTcsi B pe3ysibTaTe PeaKiuu:
2ClO = CL2 +02.
bbun nostydeHsl cieayonme KHHETHUYECKUE JaHHbIE!
t10% ¢ 0,12 10,62 1096 |1,60 |3,20 |4,00 |5,75
[CIO] 105, mons/n | 8,49 [7,69 [7,10 [638 [520 |4,77 [3.95
Omnpenenure NOpsAOK U KOHCTAaHTY CKOPOCTH ITaHHOM peakiuy.
3. Ilpu u3y4yeHnu nociae0BaTeNIbHON peakiu IEPBOTO MOpsIKa
ALt sC
ObL710 0OHAPYKEHO, YTO MaKCUMallbHAsi KOHLIEHTPAallKs BelecTBa B jocTturaercs B MOMEHT
BpeMeHM 34,4 MMH, Ip1 3TOM KOHLIEHTpauus Beuectsa A cocrasiser 17,9% ot
nepBoHavyaibHOM. OnpeneauTb KOHCTaHThI CKOPOCTH k1 U k2, @ TaKKe BBIXOJ] KOHEYHOTO
npoaykra C uepe3 70 MUH 1mocie Havajla peakiui.
4. 1o 3Ha4YeHUSIM KOHCTAHT CKOPOCTEH MPH ABYX TeMIIepaTypax ONpeeTuTh SHEPTUIO
aKTUBAIMM, KOHCTAHTY CKOPOCTH IpH Temreparype 73 u TeMreparypHbiid Ko3dduiment
CKOpocTH peakiuu B ypaBHeHHH Bant-T'odda: 71 = 574 K; k1 = 0,0856 n/(monb-mun); T2 = 497
K; k2 =0,00036 n/(Monb-MuH); T3 = 524 K.
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Bapuanr 2.
1. B peakiuu BToporo nopsaka 2A — B npu [A]o = 2 MOIb/T cTeTieHb IPEBPAICHHS BEIIECTBA
A depe3 8 MMH IOCJIe Hayaja peakuuu cocrasuina 18 %. OnpenenuTs BpeMs MOJIyIPEBpaIleHUAs
BEIIECTBA A, €CJIM ero HavajbHas KOHIICHTpaIus OyaeT paBHa 3 MOJIb/I.
2. ®eHnnIna3oXJI0pu]] pa3iaraeTcs o ypaBHEHHUIO:

CsHsN2C1 = CsHsCl + Na.
[Tpu temnieparype 323 K u HauanbHO#M KOHIIEHTparuu 10 1/ ObLIN MOTYYeHBI CIeTYIOIINe
pe3yJbTaThl:
t, MUH 6 9 12 | 14 | 18 | 22 | 24 | 26 | 30 oo
VN2 ,em® | 19,3 126,0 32,6 36,0|41,3|450|46,5|483|504 | 583

Onpenenurte NOpsiAOK peakIui U KOHCTAHTY CKOPOCTH.
3. Peakius pasyioxeHus BellecTBa A MOXKET MPOTEKATh MapajljIeIbHO IO TPEM HAIIPABIICHUSIM:

LB

A-+E 5c

L D

KonneHnTpauuu npoayKToB B CMECH U4epe3 5 MUH MOCIIe Havaua peakuuu Obltu paBHbL: [B] = 3,2
moutb/i, [C] = 1,8 Mmonw/n, [D] = 4,0 Mmons/n. Onpenenute KOHCTAHTBI CKOPOCTH k1, k2 ¥ k3, eciiu
nepuoJ noyiypacnajia semiecrsa A paseH 10 MuH.

4. 1o 3Ha4YeHUSIM KOHCTAHT CKOPOCTEH IPH ABYX TeMIIepaTypax ONpeeIuTh SHEPTUIO
aKTUBAIMM, KOHCTAHTY CKOPOCTH IpH Temreparype 73 u TeMmreparypHbiid ko3dduiment
cKopocTH peakiun B ypaBHeHHH Bant-T'odda: 71 = 599 K; k1 = 0,00146 n/(monb-Mun); 72 = 672
K; k2 = 0,0568 n/(monb-MuH); T3 = 648 K.

Kputepuu oneHuBanus pe3yJibTATOB TEKYILIEro KOHTPOJIS YCIeBaeMOCTH

dopma TEeKyIIEero [IpaBuna BbICTaBIEHUS OLEHKH
KOHTPOJIA
yCIEBAEMOCTHU
Onpoc, KOJUIOKBUYM |- Omauuno BBICTABIIAETCS 3a MOJIHBIM OTBET HA MOCTABICHHBIN BOIPOC
C BKIIOUEHHEM B COJAEpXKAHME OTBETAa pacckasa (JEKLUH)
IIPEno1aBaTes, MaTepuasoB y4eOHUKOB, JIOTIOJIHUTEIIHON

JTUTEPaTyphl 0€3 HABOSIIIUX BOMIPOCOB; MOTHOE BHIMIOTHEHHUE 33 [aHUSI.
- Xopouwio BBICTaBIISIETCA 32 MOJHBINA OTBET HA MOCTABJIECHHBIA BOIIPOC B
obbeMe pacckaza (JIEKIMM) TperofaBaTelis C BKIIOYCHUEM B
colep)KaHWe  OTBETAa  MaTepuajioB  YYCOHHMKOB C  YETKHUMH
MOJIOKUTEIBHBIMU OTBETAMU HA HABOJAILKME BOMPOCHI MIPENOIaBaTENS;
BBIIIOJIHEHHE 3aJaHHS ¢ HE3HAUNTEIbHEIMH OIIMOKAMHU.

- YooenemeopumenvbHo BBICTABISETCS 32 OTBET, B KOTOPOM O3BYYECHO
0oJiee MoJOBUHBI TPEOyeMOro MaTepHalia, ¢ TOJ0KUTEIbHBIM OTBETOM
Ha OOJBIIYI0O YacTh HABOMAIIUX BOMPOCOB; WIH OOydYaromuics
MIPUCTYTHJI K BBIMIOJTHEHUIO 33JIaHUSI, HAMETHIJI aJITOPUTM PEIICHUS, HO
JIOTTYCTHII CEPhE3HBIC OMIMOKM Ha Tanax PelieHusl.

- Heyoosnemseopumenvno BBICTABISETCA 3a OTBET, B KOTOPOM
03BYYEHO MEHEE IMOJIOBUHBI TpeOyeMOoro MaTepuana Wik He 03BYYCHO
TJIaBHOE B COJCP)KaHMHM BOTMPOCAa C OTPHUIATCIBHBIMH OTBETAMH Ha
HABOJSIIME BOMPOCHI, WJIM OOyYaIOUIMICS OTKa3ajcs OT OTBeTa 0Oe3
MPEABAPUTEIILHOTO  OOBSCHEHMS]  yBAXHUTECIBHBIX TMPUYUH; WU
00y4Jaromuiicss He MPUCTYIA K BBINOJHEHUIO 3aJlaHUSl WIK HE CMOT
BBIPA0OTATh AJITOPUTM €T0 PEIICHHUS.

Tecr, 3amaun ¢ - Omauyno BbicTaBisiercs 3a 90% npaBUIIbHBIX OTBETOB.
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BBOAOM OTBCTA,
PaCUCTHOC 3aJaHUE
10 TCPMOXUMHNU

- Xopowo BeicTaBisiercs 3a 70% npaBUIBHBIX OTBETOB.

- Yoosnemeopumenvno BrictaBnsercs 3a 50% MnpaBUIIbHBIX OTBETOB.

- Heyoosenemeopumenvro BbICTaBisieTcss npu Hanmuuuu MeHee 50%
NpaBUWIbHBIX OTBETOB MM IpU OTKa3e oOydarouierocs IponTH
TECTOBBII KOHTPOJIb.

KonrtpomnbHas pabora,
pacyeTHOE 3aJaHHE
«ITocTpoenue
arpamMmmbl
KHUIICHH», CEMUHAP

- Omauuno BBICTABISIETCS, €CITU OOYYalOUIMIiCs BBIOTHUI PaboTy
(oOmumii  TOpOLEHT BbINOJAHEHHWs 3anaHuil  He MeHee 90%),
JEMOHCTPUPYET 3HAHUS TEOPETUUECKOTO U MPAKTUYECKOTO MaTepuasa
1o TeMe paboThl, TAET MPABUIIbHBIN aJTOPUTM PEILICHUS.

- Xopowio BbICTaBiIAETCA, €CIM OOYYAIOLIUICS BBIMOIHII paboTy C
HeOOoNIbIIMMHU HeZloueTaMu (00K MPOIEHT BBHIMIOJHEHHUS 3a/1aHUI He
meHee  70%), IOEMOHCTPUPYET 3HAHHS  TEOPETUYECKOTO U
NPaKTUYECKOro  Marepuaia 1o  TemMe  paboThl,  JoIycKas
HE3HAYUTEJIbHbIE HETOYHOCTH IMpH HX MPUMEHEHHUH U BbIOOpE
aJIrOpUTMa PELICHHUS.

- Yoosenemeopumenvno BbicTaBNAETCA, €clii OOy4YaIOIIUNCS B LIEJIOM
BBINOJIHWI paboTy (OOIIMil MPOLIEHT BBHIOJHEHUS 3a/laHU HE MEHee
50%), nomyckasi CylIeCTBEHHbIE HEI0UEThI, B TOM YHCIie IpU BeIOOpE
aJITOpUTMa pELICHMUS.

- HeyooenemsopumenvHo BBICTABISETCS, €cClid OOydyaloLIUHCS HE
CHpaBWICA C BBINOJHEHHEM 3aJaHus (OOMIMN MPOIEHT BBITOJHEHHS
3aganuii meHee 50%), He cMor BBIOpaTh AJITOPUTM €ro peIeHHS,
MPOIEMOHCTPUPOBAB CYILIECTBEHHbIE NMPOOENBl B 3HAHUSIX OCHOBHOTO
y4eOHOTro Marepuaa.

JlabopaTopHast paboTa

- Omauyno BBHICTABISICTCS, €CIM OOYYAIOUIMICS WMeeT TIIyOOKue
3HaHUS Y4eOHOTO MaTepuajia 1o TeMe JabopaTOpHOM pPaboTHI,
[IOKa3bIBA€T  YCBOEHME  B3aUMOCBSA3M  OCHOBHBIX  IOHSTHM
UCIOJIb3YEMBIX B paboTe, CMOI OTBETHTh Ha BCE YTOUHSIOIINE U
JIOTIOJTHUTEIIBHBIE BOIIPOCHI, JEMOHCTPUPYET 3HAHUS TEOPETUYECKOTO
W TPaKTHYECKOro Marepuajga 1o TeMe JabopaTopHOW paboThI,
OmpenessieT B3aUMOCBSI3M  MEXIy TMOKa3aTelsIMH 3ajaud, JaéT
MPAaBWIbHBIN aJrOpPUTM pPELICHUS, ONpPeAesieT MEXIUCIUIUIMHAPHBIE
CBS3M 110 YCJIIOBHIO 3a/1aHUS.

- Xopouwto BBICTaBISCTCA, €CIM OOYYAIOIIUHCS TOKa3ajdl 3HAaHHE
y4eOHOro Marepuaia, YCBOMJI OCHOBHYIO JUTEPATypy, CMOT OTBETUTh
MOYTH TMIOJIHO HA BCE 3aJIaHHBIC JIOMOJHUTENbHbIE U YTOUHSIOIINE
Bornpockl. OOyyaromuiics JeMOHCTPUPYET 3HAHUS TEOPETHUECKOTO U
MPAKTUYECKOr0 MaTepHuala 1o TemMe jgadopaTopHOW paboThl, TOMycKast
HE3HAUUTENIbHbIE HETOYHOCTU NPU PEIICHUH 3a/ady, UMesl HETOJIHOEe
MOHMMAaHHE MEXAUCUUIUIMHAPHBIX CBsI3ed NpPH MpaBUIHLHOM BbIOOpE
aJITOpUTMA PELICHUS 3aaHuUs.

- Yoosnemeopumenvro BbICTaBISETCS, €CIM O0yUYaIOIIUNCSA B LIEJIOM
OCBOWJI MaTepuas JabopaTopHOW paboOThl, OTBETHJ HE Ha Bce
YTOYHSIIOUIME W JIOMOJHUTENbHBIE  BOMPOCHl,  OOydYaromuiics
3aTPYIHSETCA C MPABUIBHOM OLICHKOM MPEIIOKEHHOW 3a1auyu, NaET
HEMOJIHBIM OTBET, TPEOYIOMI HABOASAIIUX BOIIPOCOB MPENogaBaTes,
BBIOOp aNropuTMa pemeHHs 3aJaud BO3MOXKEH MpPH HaBOJIINX
BOIpOCax MpernoiaBaress.

- HeyoosnemsopumenbHo BBICTaBISETCS OO0YYarOIIEMyCs, €CIId OH
MMEET CYILIEeCTBEHHbIE MNPOOENbl B 3HAHUSX OCHOBHOTO Yy4eOHOTO
MaTepuana JabopaTopHOW palOOTbl, KOTOPBIM TOJHOCTHIO HE
PacKphLI
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@DOH/IbI OLIEHOYHBIX CPEACTB MO JUCHUIUIMHE MPEAYCMAaTPUBAIOT MPOBEPKY MHIUKATOPOB
IOCTHKEHUST KOMITETEHIUMN.

2 Cncok BONPOCOB M (WIH) 3aJaHUi JJI51 IPOBeeHUs POMEKYTOYHOM aTTeCTAMHU

Cnucok BONpocoB K 3Kk3aMeny (5 cemectp)

1. IlapameTpbl cocrosinus Ta3oB. WneanbHblil ra3. ['a3oBble 3akonbl. HopmanbHbie U
CTaHIAPTHBIC YCIOBUSI.

2. [TonsiTHE O MapIUATBHOM JaBJICHUH M MaplHUaIbHOM 00heMe KOMIIOHEHTA Ta30BOW CMECH.
3akonsbl JlanbToHA 1 AMara, CIIEACTBHS U3 HHUX.

3. OTKIIOHEHHUs pEalbHBIX Ta30B OT 3aKOHOB HJEaIbHBIX Ta30B. CKUKEHUE Ta30B.

Kputnueckoe COCTOSTHUE U KPUTUYECKHUE ITapaMETPBI.
4.  VYpaBuHenue Ban-nep-Baaneca. IlpuBenennble mnapametpsl. IIpuBeneHHoe ypaBHEHuHe
COCTOSIHUS. 3aKOH COOTBETCTBCHHBIX COCTOSHHU.

5.  BbluncneHHe cOCTOSHHS pealbHBIX Ia30B H MX CMECEH C MCIOJIb30BaHHEM KO3 (UIeHTa
CKMMAEMOCTH.

6.  OcHOBHBIE MOHATUS TEPMOAMHAMUKU. Buasl cucreM u npoueccos. CBoOMCTBA, mapaMeTpbl
1 (YHKIIMM COCTOSTHUSA.

7.  @®OpMyJHpPOBKM II€pBOIO Haudajga TEPMOAMHAMUKH I KPYIOBBIX M HEKPYIOBBIX
IpoIecCOB. BHYTpPeHHsAs SHEprus M SHTAIbIUS — TEPMOJAMHAMUYECKHE (QyHKIUM

COCTOAHHUA CHCTCMBI. HpI/IMCHCHI/IC NepBOro Hadajda K OTACJIbHBIM IIpoHcccaM
(n30x0pHOMY, N300apHOMY, aaradbaTuueckomy). PaboTta pacmmpenus uieaqibHOTo rasa.

8. 3akon l'ecca m crnenctBue u3 Hero. lloHsTHEe O Temorax 0Opa3oBaHMS W CrOpaHUs.
CraHmapTHBIN TETUIOBOM (P EKT U ero pacyer.

9.  Temnoemkocts ra3oB. CpemHsis W UCTHHHAs, M30XOpPHAas M H300apHas, MOJSIpHas W
yaenbHas TeruioeMKocTH. YpaBHeHne Kupxroga B muddepeHnnaibHOM 1 MHTETPATbHOM
BBIPAKCHHUSX.

10. Camomnpou3BoOJbHBIE U HECAMOIPOU3BOJIbHBIE MpoLiecChl. PaBHOBECHBIE 1 HEPAaBHOBECHBIE
nporieccel.  PopMynIMpoBKa M MaTeMaTHYeCKOE  BBIPAXXEHME BTOPOrOo  Haydajia
TEPMOIUHAMHUKH.

11. DOuTpomnus — TepMoauHaAMHUecKas (PYHKIMS COCTOSHUS CUCTEMBI. I3MeHeHue SHTPOIuN B
00paTUMBIX 1 HEOOPATUMBIX Tpoleccax. BrraucieHne n3MeHeH!s SHTPOIIMH B Pa3IMYHBIX
nporeccax (M30TEPMUUECKOM, HM300apHOM, HM30XOPHOM, IMPU PACIIUPEHUH HIEATBHOTO
ra3a, B XMMU4€CKON PEaKIIH).

12. VI3MeHeHHUe 3HTPONMM KaK KPUTEPUIl CaMOINPOU3BOJILHOCTH MPOLIECCOB U PAaBHOBECHS B
M30JIMPOBAaHHBIX cucTeMax. CTraTUcTHdecKas MpUpoAa BTOPOrO Hadajla TEPMOJWHAMHKH.
TepmonnHamuueckass BEpOATHOCTb. YpaBHeHHE bosbimana. Iloctymar Ilmanka. Tperbe
HAyYaIo0 TePMOAMHAMHUKH.

13. TepmoauHamuueckue (YHKIMHM COCTOSHHSI CHCTEMbl B HEM30JMPOBAHHBIX CHCTEMaXx.
MakcumanbsHas pabota W dHeprus [empmrosblia, MakCUMalbHas MoJie3Has pabora |
sHeprus ['mub6ca. Oueprus I'enpmrombua u  sHepruss ['ub0ca Kak KpUTEpUH
CaMOIPOU3BOJILHOCTH MPOIIECCOB M PAaBHOBECHS B HEU30JIMPOBAHHBIX CUCTEMAX.

14. DOmneprus ['enbmronbua u sHeprust ['m06ca kak xapakrepuctuueckue GyHKINUU. Y paBHEHUS
I'n606ca-I'enbmronsua.

15. 3aBucumoctb AG? OT TeMmIieparypbl. Beluncienue wusmeHeHust sHeprun ['nbb6ca B

xumudeckon peakuuu. Meron Temkuna-IlIBaprumana.

16. Hewupneanpaple cuctembl. [loHarne o ¢yrutuBHOCTH H  akTUBHOCTH. CTaHIapTHBIC
COCTOSIHUS 11 Ta30B, KUAKUX U TBEP/AbIX BEIIECTB U JJI1 PACTBOPOB.

17. XuUMHAYECKHH IOTEHIHAI. 3aBHUCHUMOCTH XUMHYECKOIO0 IOTEHIMAla UII HJICAIbHBIX U
HEUJCAIIbHBIX CHCTEM.

18. KoncrtanTa paBHOBeCHSl IJi1 MACAIbHBIX U HEUACAIbHBIX CHUCTEM. 3aKOH JEHCTBYIOIIMX
Macc. Pacuer paBHOBECHsI TOMOTE€HHBIX U T€TEPOre€HHBIX PEAKIIUH.
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.
38.

39.
40.

41.
42.

VYpaBHEHHE H30TEPMBbl XUMHUECKOM peakUuu. YpaBHEHHE HU300apbl U H30XOpHl B
muddepeHIMaTbHOM U WHTErpajlbHOM BbIpaXEHHUSX. BiusHue BHEMIHUX YCIOBUH Ha
XMMHUYECKOE PABHOBECHE.

daza, cocTaBifIOLIee BEIIECTBO, YHCIO KOMIOHEHTOB W YHUCJO CTeneHeil cBOOOBI.
VYcnosue paBHoBecus (as. [IpaBuio ¢as.

Junarpamma cocTosiHus Boabl. TpoitHas Touka. JuarpamMma cOCTOSIHUS CEPBI.

VpaBuenue Knaysuyca-Knanelipona u ero nmpuMeHeHHe i INPOLIECCOB UCHApEHUs U
IUTaBJICHUS. Bhluucienre TenaoT ucnapeHus KUIKOCTe aHAIUTUYECKUM U TpaduyecKuM
croco0amH.

3akon Payns mms mpenenbHO pa30aBIIEHHBIX PAacTBOPOB HEAIEKTPOIUTOB. [loHmkeHme
TEMIIEpPAaTyphbl 3amMep3aHus pacTBOpoB. [loBblIeHHE TeMmIepaTypbl KUIIEHUS pPacTBOpPOB.
OcMoTHYeCcKOe AaBICHUE pacTBOPOB. M3oTOHMUECcKuit KO3 HUITHEHT.

WneanbHble pacTBOpbl. 3akoH Paynsa. YcmoBus o0pa3oBaHus HAEANBHBIX PAaCTBOPOB.
Huarpammbl «CocTaB — gaBiaeHue napa», «CocraB — TeMIieparypa KUIEHUSD.
Heuneanbubie pactBopbl. llosokuTenbHble W OTpULATEIbHBIE OTKJIOHEHUS OT 3aKOHA
Payna u ux npuunnsl. uarpammsl «CocTaB — gaBiieHre napay», «CoctaB — TeMmrepaTrypa
KUIICHUS.

Huarpamma «CoctaB — TeMieparypa kuneHus». Kpusbie KUIKOCTH 1 napa. TemnepaTtypa
Hayaja KUIIEHHUS M COCTaB NEPBOro My3blpbka Mapa. TemmepaTypa KOHLIA KUNEHUSA U
COCTaB MocCJIeqHeH Karuu xuakoctu. [IpaBumo peryara. J(uctuianus U peKTuQuKams.
CoOTHOILIIEHHE MEX]y COCTaBaMU >KUJKOCTH U Mapa Il UACANbHBIX W HEUJI€aJbHBIX
pactBopoB.  Koaddurmment orHOocuTenpbHOM  jeTydectd. 3akoHsl  KoHoBajoBa.
A3e0TpOIHbIE PACTBOPBI.

PaBHOBECHE KUIKOCTH-)KMAKOCTH B JIBYXKOMIIOHEHTHBIX cHUcTemMax. Kputudeckas
TEeMIIEpaTypa pacTBOPEHUS.

PaBHOBecHEe map — KMAKOCTh B CUCTEMaxX C OTPAHUYCHHOW B3aMMHOW PAaCTBOPUMOCTBIO
)kuakocre. Jlnarpammel «CoctaB — naBiaeHue napa», «CoctaB — reMneparypa KUIeHus.
PaBHOBecue map — XHUAKOCTh B CHUCTEMAaX C B3aUMHO HEPACTBOPHUMBIMU KHUJIKOCTSMHU.
Huarpammbl «CoctaB — naBieHue napay, «CocraB — reMmneparypa KurneHnus». [leperonka c
BOJISIHBIM IIApOM.

PacTBOpuMOCTE Ta30B U TBEPABIX TeJ B KUAKOCTAX. 3akoH ['enpu. YpaBuenue llpenepa.
JnarpamMmbl MJIaBKOCTH CUCTEM C HEOIPAaHUYEHHOW PacTBOPUMOCTHIO KOMIIOHEHTOB B
JKUJIKOM U B3aUMHOI HEPACTBOPUMOCTBIO B TBEPJIOM COCTOSHMSIX. DBTEKTUUECKHE CMECU U
UX CBOWCTBA.

JnarpamMmbl MJIaBKOCTH CHUCTEM C HEOTPAHMYEHHON pPacTBOPUMOCTHIO KOMIIOHEHTOB B
JKUJAKOM U OrPAaHMYEHHON B3aUMHOW pPacTBOPUMOCTBIO B TBEPAOM COCTOSIHMSIX.
OBTEKTUYECKUE U MEPUTEKTUUECKUE TOUKH.

Juarpammbl TUIaBKOCTH cMecel M30MOpQHBIX KoMmmoHeHToB. IlpaBunma I'mbbca -
Pozeboma.

JlmarpaMMBbl TUTABKOCTH CHCTEM C 00pa30BaHHWEM XUMHUYECKUX COCIMHEHHH, TUIABSIIUXCS
KOHT'PY3HTHO.

JlmarpaMMBbl TUTABKOCTH CHCTEM C 00pa30BaHHWEM XUMHUYECKUX COCIMHEHHH, TUIABSIIUXCS
MHKOHTPY3HTHO.

Tepmuueckuii ananu3. [locTpoeHne quarpaMm IUIABKOCTH IO KPUBBIM OXJIAXKICHUS.
['padmyeckoe wu300pakeHUE COCTaBa TPEXKOMIOHEHTHOM CHUCTEMBL. TpPEyroinbHUKU
['n66ca u Pozeboma.

PaBHOBecCHE KpUCTaIIbI — KUIKUM PACTBOP B TPEXKOMIIOHEHTHBIX CUCTEMAX.

PaBHOBecue JKUIKOCTb — JKUAKOCTb B TPEXKOMIIOHEHTHBIX cucTeMax. Jluarpammbl
PaCTBOPUMOCTHU TPEX KUIKOCTEH C pa3IMUHBIMHU 0OJIACTSIMHU PACCIOCHUS.

Pacnipenenenne pacTBOPSEMOro BEIIECTBA MEXKTY IBYMS KHUIKAMHU (a3zaMu. IKCTPAKIIHS.
MexMonekynsapHoe B3auMonelcTBue. BaH-nep-BaanbCOBBI CHJIBI M crenu(HuecKoe
B3aUMOJICICTBHE.
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20.

Cnncok BONpocoB K 3k3aMeHy (6 cemectp)
PaBHOBecMe B pacTBOpax JJIEKTPOJUTOB. Teopus 3JIEKTPOJIUTHYECKOW THUCCOLMALAN
Appennyca. Mexanusm gucconmanuu. CunbHble M cinaOble  37eKTpoiuThl. CTeneHb
nucconmanuu. KoHcTranTa nuccomuanuu. 3akoH pasefeHus OctBanpia. Jluccormanms
BOJIbI, HOHHOE ITPOU3BEICHNE BO/IbI, BOJOPOIHBIN [10KA3aTEb.
CunpHbIe 3JEKTPOIUTHL. AKTUBHOCTh M KO3(PPUIIMEHT aKTUBHOCTU. OCHOBHBIE MOHSTHS
AIIEKTPOCTATUYECKON Teopur pa30aBICHHBIX PACTBOPOB CHIIBHBIX 3JIEKTPOIHTOB JleGas u
['tokkens. MonHast cuia pacTBopa. BbumciieHHe CpeaHUX HWOHHBIX KO3(PHUIIMEHTOB
AKTUBHOCTH.
HepaBHoBecHBIE MTPOLIECCH B pACTBOPaX AJIEKTPOIUTOB. CKOPOCTH IBMKEHUS MOHOB. Yncia
nepeHoca.  JJIEKTpUYEcKass IPOBOJAMMOCTb  pPAacTBOPOB  DJIEKTPOJIUTOB. Y I€NbHAs
3JIEKTPONPOBOAHOCTD, €€ 3aBUCUMOCTb OT KOHIICHTPALIUH U TEMIIEPATyPBI.
MouisipHasi 3JIEKTPONPOBOIHOCTD, €€ 3aBUCUMOCTb OT KOHLEHTPALUU U TEMIIEPATypbl. 3aKOH
Konppayma. [TonBmxHOCTH HOHOB. BhIUKCIIEHHE CTENEHN JUCCOLUALMN U YHCEIT IEPEHOCA.
BiusiHue MeXHOHHOrO B3aMMOJEHMCTBHSL Ha 3IIEKTPOIPOBOJHOCTH PACTBOPOB CHIIBHBIX
3JICKTPOJIUTOB. DNEKTpoopeTHIeCKnii M perakcanuoHHbIn dddextor. Dddextor Jlebdas-
Q®anpkeHraresa u Buna.
KoHayKTOMETpUUECKUH METOJ ONpENEIeHUs KOHCTAaHT JAMCCOLMALMM W IPOU3BEACHUN
pactBopuMoctu. OmnpezneneHue HW3MeHeHHs >Hepruu ['mb6Oca W SHTAIBNMM B Tpoleccax
aucconuanuu U pactBopeHus. Konmykromerpuueckoe TuTpoBanue. KpuBbie THUTpOBaHUWSA
CHJIBHBIX U CJIA0BIX KUCIIOT IIEJI0YBIO.
Bo3HukHOBEHHE CKayka TMOTEHIMajla Ha TpaHUIE »JJleKTpod (MeTall) — pacTBOp
NIEKTPOIUTa. JIBOMHON JJIEKTPUYECKUN CIOW M €ro CTpOeHHUE. 'aJbBaHMUYECKUN HJIEMEHT.
Huddy3noHHBIN TOTSHITHAI.
OnexTpoABMKylas cwia. YpaBHeHHe HepHcTa M e€ro BBIBOJA Ha OCHOBE YpaBHEHHS
uzotepMbl. [lpumenenne ypaBHeHuss HepuHcra k osnementy Skobu — JlaHuoss.
TepmoMHaMKKa TrajIbBAHUYECKOTO 3JIEMEHTA.
OnextpoaHblii nmoreHuman. Knaccudukanus snextponoB. Pacuer moreHmana OTAENbHBIX
3JIEKTPOJIOB 10 YpaBHeHHI0 HepHcTa.
OnpeneneHue BO3MOXKHOCTU NPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIUHU.
Brpruncnenue aneKTpOAHBIX IMOTEHIMATIOB B KHUCJIOW, HEUTPAIBHOM M ILEJIIOYHOM Cpene.
Boluniciienue  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX MOTEHLIMAJIOB 0  3HAYEHUSIM
5IEKTPOAHBIX IOTEHIMANI0B (Ha npumepe Fe**/Fe?").
[ToTeHunomMeTpuyeCKUil METOJA OINpeAeNeHUs] KOHCTAaHT JUCCOLMALUU U TPOU3BEIACHUIM
pactBopuMoctu. OrmpeneneHre u3MeHeHus sHepruu [mOOca W SHTaNBIMM B Ipoleccax
JICCOLMAIIUU U pacTBOpEeHUs. [ToTenunomeTpuyeckoe U3MepeHue pH.
[ToTeHIMOMETPHUUECKOE TUTPOBAHUE.
XUMUYECKHE W  KOHIEHTPAlMOHHbIE Iemd. XHUMHYECKHE HCTOYHUKH TOKa, UX
Pa3HOBUIHOCTH, TOCTOMHCTBA U HEAOCTATKH.
Onekrponu3. OmnpeneneHue peakiyil, MPOTEKAOIMUX Ha 3JIEKTPOAAX MPU 3IIEKTPOJIU3E.
Koppo3us meTanios, ee BUABI U CIIOCOOBI 3aIIUTHI.
3amaun  xumuueckod kuHeTHKH. Kiaccupukauusa xumuueckux peakuui. CKopocTb
XUMUYECKOU peakluuu. 3aKOH ACHCTBUS Macc.
KoncranTa ckopoctu. MeTobl BEIUNCIEHHUSI KOHCTAHTBI CKOPOCTH PEaKLIUU.
MonekyasipHOCTh U MOPSIOK peakuuu. OOMiA U YaCTHBIN MOPSAIKU. MeToAbl OnpeaeIeHUs
NOpSAJIKA PEAKIUH.
Peakuuu nepBoro, BTOpOro M HyJIEBOro MOPSAKOB. Bpems mosynpeBpallleHHs] B peakLMsX
Pa3IUYHBIX MTOPSIKOB.
3aBHUCHUMOCTh CKOPOCTH peakiuu oT TemmepaTypsl. [IpaBuno Baut-T'odda. YpaBHeHue
Appennyca. DHeprus aktTuBaluu. ['paduyeckuil ¥ aHaTUTUYECKUN CLIOCO0 ONPEEIIEeHNUS.
Crno>xHble XUMHUYECKHE PeaKkuu: 00paTUMBbIe, apalljielibHble U KOHKYPHUPYIOIIHE.
CrnosxHble XUMHUYECKHE PEaKLUU: TIOCIEA0BATENbHbBIE U CONPSIKEHHBIE.
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21. Ananu3 CII0KHBIX KHHETUUECKUX CXEM. BiMsHNE KOHCTAaHT CKOPOCTH OTIENbHBIX CTaIul Ha
BUJ| KHHETUYECKUX KPUBBIX.

22. llenHble peakiuu. 3apoxkaeHUe, IPOI0JDKEHNE, pa3BETBICHUE U OOpbIB Lenu. lnuHa 1enm.
JlumuTupyromas craaus.

23. KBa3upaBHOBecHOE MpuOIMmKeHne. MeTo]] KBa3UCTallMOHAPHBIX KOHLEHTpaluid. Kuneruka
HEpPa3BETBJICHHBIX LEMHBIX peakui (Ha MpuUMepe MOJIMMEPU3aLUU WIA OKUCIIECHUS
YTJIEBOIOPOAA).

24. KuHeTrka pa3BETBIICHHBIX IICTHBIX peaknuid (Ha TMpuUMepe OKHUCICHHsS BOJOPOAA).
Kpurtnueckue sBnenus. llpenens! BocmameHenust. TemioBoil B3pbIB.

25. Teopus akTHBHBIX coOyaapeHHil. PUBMYECKHI CMBICT DHEPruu akTuBauu. CTepUYECKHil
daxTop.

26. Teopus  aKTUBHPOBAHHOTO  KOMIUIeKca. [lOBEpXHOCTh  MOTEHIMAIBHOH  SHEPTHH.
ConocraBieHue ¢ TeOpue aKkTUBHBIX COYAAPEHUII.

27. TepMoIMHAMUYECKUN aCMEKT TEOPUHU AKTUBHUPOBAHHOTO KoMmrIuiekca. [IpumeHenune Teopuun
AKTHBUPOBAHHOI'O KOMIUIEKCA K MOHOMOJIEKYJIIPHBIM PEAKIUIM.

28. Biussare cpenpl Ha CKOPOCTh XUMHUYECKHX peakiuid. Kunertndeckuit u aud@y3uMOoHHBIN
KOHTpodb. Kierounslii s3¢ddexr. VYpaBuenune bpencrena-boeppyma. Tepmoannamuka
COJIbBATALUN.

29. Hecnenuduyeckass u crneuuduyueckas coibpBaranus. BiusHue coimpBaTallid HAa CKOPOCTh
TOMO- U T€TEPOJIUTHIECKUX PEAKIIUMN.

30. Kunetnka (QOTOXMMHYECKHX peakuuid. 3aKOHbBI (OTOXUMHH. JIEMEHTapHBIA  aKT
dboToxuMHuueckoro mnporecca. KBaHTOBBIN BBIXO/I.

31. O0mme 3aKOHOMEpPHOCTH Kartayim3a. CBoiicTBa KaTanu3aTopoB. DopmalibHbIE MEXaHH3MbI
KaTaJIUTHYECKUX peakuui. TepMOonMHaMUKa 1 KNHETUKA KaTaau3a.

32. KuciotHo-ocHOBHOM KaTtanu3. Tunsl katanusza. Y pasHeHnue bpencrena.

33. depmMeHTATUBHBI ~ KaTanu3.  YpaBHeHHe  Muxasmuca-MenreHn.  MHrubupoBanue
(epMEeHTAaTUBHBIX MPOLECCOB. AKTUBHOCTb (DEPMEHTOB.

34. Tereporennsiii kKatanu3. Ancopomust U xemocopOius. KuHeTnka reTeporeHHOro Karamusa.
Teopun reTeporeHHOro Karanausa.

IIpaBuia BbicTaB/IeHHS OLIEHKH HA IK3aMeHe 10 Oujieram

OK3aMCHAIIMOHHBIM OTBET OIICHHMBAcTCA MO 4-X OallbHOM CHCTEME, B COOTBETCTBHE C
KOTOPOM  BBICTABISIOTCS  OLEHKHM  «OTJIMYHO»,  «XOPOIIO»,  «YyJAOBJIETBOPUTEIHLHOY,
«HEYJIOBJIETBOPUTEILHOY.

- OIICHKAa «OTJMYHO» BBICTABISIETCS CTYJIEHTY, €CIIM OH TIIyOOKO M TMPOYHO YCBOWI
MPOTpaMMHBIN MaTepuall, HCUEPIbIBAIOIIE, TTOCIEI0BATEIHHO, YETKO U JIOTUYECKU CTPOUHO €T0
U3JIaraeT, yMeeT TECHO YBS3bIBaTh TEOPHUIO C MPAKTUKOW, CBOOOIHO CIPABISAETCS C 3aJadyaMu,
BOIIPOCAMH U JPYTUMHU BUJAAMH IPUMEHEHUS 3HAHUN, PUYEM HE 3aTPYIHSACTCS C OTBETAMU MPHU
BUJOM3MEHEHUH 3a/IaHU{, UCIOJIb3yeT B OTBET€ MaTepual JOIMOJHUTEIbHON YyueOHOU
JUTEPATYPhl, TMPABUILHO OOOCHOBBIBAET NPHUHITOE pEIICHUE, BIAJECET PA3HOCTOPOHHUMHU
HaBBIKAMU M MIPUEMaMH BBITIOJIHEHUS IPAKTHUECKUX 3a7a4;

- OIIEHKA «XOPOLIO0» BBICTABIIACTCS CTYACHTY, €CJIM OH TBEPAO 3HAET MaTepHas, TPaMOTHO
U MO0 CYIIECTBY H3JaraeT €ro, He JOMYyCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
MOCTAaBJICHHBIC BOIPOCHI, MPABUIBHO MPUMEHSET TCOPETUUYECKHUE TOJIOKECHHUS TMPU PEUICHUU
MPAKTUYECKUX BOMPOCOB U 3aJay, BIaJeeT HEOOXOJUMBIMH HABBIKAMH M TMpPUEMaMHU HX
BBITIOJTHCHMS,

- OIICHKa «YyI0BJIETBOPHUTEIbHO» BBICTABISICTCS CTYIEHTY, €CIM OH HMEEeT 3HaHHS
OCHOBHOTO Marepuajga, HO HE YCBOWJ €ro JeTrajei, TOMyCKaeT HETOYHOCTH, HapyIICHUs
JIOTUYECKOW TMOCIEeIOBAaTeIbHOCTH B M3JIOKEHHHM MPOTPAMMHOTO MaTepuana, HCIbIThIBAET
3aTPyAHEHUS TP BBIMIOJHEHUU MTPAKTUYECKUX PaboT;

- OIICHKAa «HEYI0BJIETBOPHUTEJBHO» BBICTABISIETCS CTYJIEHTY, KOTOPBIH HE 3HaeT
3HAQUUTENIbHOW YacTh TMPOrpaMMHOTO Marepuana, JOMYyCKAaeT CYIIeCTBEHHBbIE OIIUOKH,
HEYBEPEHHO, C OONBIINMU 3aTPYJHEHUSIMH U OIIMOKAaMU BBITIOIHSIET MPAKTUYECKUE PAOOTHI.
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Ipuioxenne Ne2 k paboueil nporpamMme AUCHHUIIMHBI
«Duznyeckass XMMHI»

MeToaundyecKue YKazaHudA AJId CTYACHTOB IO OCBOCHHUIO T CHUIIJIUMHDBI

OcHoBHOW (hopMoil H3II0KEeHUsT y4eOHOro MaTepuana o JUCHUILIHHE «Du3nueckas
XUMHS» SIBIISIOTCS JIEKLIMU C IPUMEHEHHEM IPe3eHTalli. JTO CBA3aHO C TEM, YTO M3y4daeMblil
KypC COAEPXKUT OOJBIIOE KOJIUYECTBO YypaBHEHHH, ¢Gopmyn U cxeMm. JIEKIMOHHBIH Kypc
IPEJOCTaBIIAETCS CTYACHTY B 3JIEKTPOHHOM BHUje. BMecTe ¢ TeM HE00X0AMMO YUHUTHIBATh, YTO B
XOZIe JIEKIMH MHOTHE MPHUMEPHl pa3ouparoTcs U WIUTIOCTPUPYIOTCS MpernojaBaTesieM Ha JIOCKe.
be3 koHCIeKTHPOBaHUS TaHHBIX 3aIIMCEH HEBO3MOXHO OCBOUTH KypC B IIOJIHOM OOBEME.

[To GONBIIMHCTBY TEM MPETYCMOTPEHBI MPAKTHUECKUE 3aHATHS, HA KOTOPBIX MPOUCXOAUT
3aKpeIvieHHe JIEKLIMOHHOIO MaTepuaja IIyTeM NPUMEHEHHUs €ro K KOHKPETHBIM 3aJadaM
¢usuueckoil xumuu. [l yCHEemIHOrO OCBOEHHS JAWCHUILIMHBI OY€Hb BAXKHO pEIICHUE
JIOCTAaTOYHO OOJIBIIOrO KOJIMYECTBA 33/a4, KaK B ayJJUTOPUH, TAK U CAMOCTOSATEIBHO B KauecCTBE
JOMAIIHUX 3amaHuid. [Ipumepsl pelieHus 3amad pa3OHparoTCs HA JICKUUSAX U MPAKTHUYECKUX
3aHATHSX, NPU HEOOXOJUMOCTH 0 HamOosee TPYAHBIM Te€MaM IPOBOJAATCS JOMOJIHUTEIIbHBIE
KOHCynbTani. OCHOBHAs LIEJb PEIICHUs 33a7a4 — IOMOYb YCBOUTH ()yHJAMEHTAJIbHBIE TOHITUS
U OCHOBbI (pu3nueckoid xuMuu. B mpomecce u3yueHHs IUCHMIUIMHBI — PEKOMEHIyeTCs
peryisipHoe  TOBTOpPEHHE NPOIIEHHOTO  JIEKIIHOHHOTO MaTepuaa. Marepuar,
3aKOHCIIEKTUPOBAaHHBIA Ha JIEKIUSAX, HEOOXOAMMO JoMa euie pa3 mnpopabareiBaTe M HpU
HEOOXOIMMOCTH JIOTIONIHATh MH(OpMaIUei, MOJyYeHHOM Ha KOHCYJbTAalMAX, Ja0OpaTOPHBIX
3aHATHSX WIM U3 ydeOHOM mureparypbl. bonblioe BHUMaHHME JOIKHO OBITH YIEIEHO
BBITOJIHEHUIO CAMOCTOSITETILHON pabOTHI, B TOM YKCIIE B (hOpME TECTOB U 33]a4 C BBOJIOM OTBETA
B OYK Moodle. B kauectBe 3amaHmii A CaMOCTOSITEIBHOH pabOTHl JOMa CTyJIeHTaM
IpeUIaraloTcs 3a/1a4i, aHaJIOTMYHbIE Pa300paHHBIM Ha JIEKIUSAX WM HEMHOro 0oJiee CI0XKHBIE,
KOTOpBIE SBJIAIOTCS PE3yJIbTaTOM O0BEIMHEHUSI HECKOIBKUX 0a30BBIX 3a7ad. OCBOUTH BOIIPOCHI,
u3jaraeMble B MPOLIECCe M3YUYECHUs AMCLUIUIMHBI CaMOCTOSTENIBHO CTYJIEHTY KpalHe CIIOKHO,
MIOSTOMY ITOCEUICHHE BCEX ayJAUTOPHBIX 3aHATHUH SBIISETCS COBEPIICHHO HEOOXOAUMBIM.

[TonmyuyeHHble Ha JEKLUSAX TEOPETHUECKUE 3HAHUS 3aKPEIUISIIOTCS U MPUMEHSIOTCS Ha
NpakTUKEe Ha J1a0OpaTOPHBIX 3aHATHAX, TMOCBSIICHHBIX NPHUMEHEHHUIO TOAXO0M0B (pru3mueckon
XUMHUH K OIpPENENECHUI0 Pa3IMYHbIX TEPMOAMHAMUYECKHUX CBOWCTB BELIECTB M H3YUYECHHIO
3aKOHOMEPHOCTEH XMMHUYECKHX IIPOIECCOB. 3aluTa OTYETOB IO Ja0OpaTOpHBIM paboram
SBIISIETCS OJTHUM U3 HEOTHEMJIEMBIX ITAlOB U3yUEHHS Kypca.

Jlsisi IPOBEPKH M KOHTPOJISi YCBOGHHUSI TEOPETUYECKOTO MaTepuana W TPUOOPETEHHBIX
NPaKTUYECKUX HaBBIKOB B T€UEHHE 00yUeHHs POBOAATCA MEPOIPUATHUS TEKYIIEH aTTecTaluu B
BUJEC KOHTPOJBHBIX pPa0bOT, KOJUIOKBUYMOB, pAacueTHOTrO 3amaHus (5 cemecTp), 3aIluThI
nabopatopHbeIXx paboT. Taxxke MpoOBOAATCA KOHCYNbTalWU (IIPU HEOOXOAWMOCTH) MO Pa3zdoopy
3aJJaHAid JUII CaMOCTOSITETIbHON Pa0OThI, KOTOPBIE BBI3BAIM 3aTPYJHEHHUS. B KOHIE KaXKI0To
CeMecTpa CTYACHTHI CHAIOT 3K3aMeH. DK3aMeH NMPUHHMMAETCs MO HK3aMEHAIlMOHHBIM OuiieTam,
KaXIbIi M3 KOTOPBIX BKIIOYAaeT B ceOf JBa TEOPETHYECKHX BOMpOca M OAHY 3aaady,
AQHAJIOTUYHYIO pPAacCMAaTPUBABIIMMCS Ha NPAKTUYECKUX 3aHATHSAX W BCTPEUYaBIIMMCS B
KOHTPOJIbHBIX paboTax.

Yu4eOHO-MeTOIHYECKOe 00ecTiedeHHe CAaMOCTOSITeTbHOI padoThI CTYAEHTOB MO THCHHUTIJINHE

Jlst caMoCTOATENbHOM paboThl pEKOMEHIyeTCs UCTIONIb30BATh JINTEPATyPy, YKa3aHHYIO B
pasnerne 8 TaHHOW MPOTPaMMBEI.

[Ipu BBHIMOTHEHUH PACYETHOTO 3aJaHUS, JJISl MOJATOTOBKH K MPAKTUYCCKUM 3aHATHAM U
CaMOCTOSATEIIFHOM pEIICHHH 3a7ady He0OXOAWMO HCIIONB30BaTh CIEAYIONIHEe METOANYECKUE
yKa3aHUs, B KOTOPBIX pa3o0paHbl TUIOBBIC 3a/a4d M JaHBl 3aJaHUS JUISI CaMOCTOSATEIBHOM
paboTHI:
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Pemenue 3amay nmo gusnueckord XUMHHM: METOJ. ykazaHus. / coct. A.M. I'po6os, E.M.
[Tnuce, A.B. Cupuk, U.B. Tuxonos; Spocn. roc. yu-t um. IL.I. Jlemunosa, Hayu.-meTon. coBet
yH-Ta — SIpocnasns: SApl'Y, 2010. — 45 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20100309.pdf

Tuxono W.B. Xumunueckas kuHeTHKa [DNeKTpoHHBIA pecypc]: mpaktukym. / W.B.
TuxonoB, A.B. Cupuk, A.M. I'po6os; fApocn. roc. yu-t um. ILI". lemugoa — SApocnasis:
Apl'Y, 2020. — 48 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20200303.pdf

[Ipu odopmieHun oT4eTOB MO JaOOpPATOPHBIM paboTaM HEOOXOIMMO HCIOJIb30BaTh
CIIEIyIOIINEe METOJMYECKUE YyKa3aHWs, B KOTOPHIX MPHUBOJATCS OMHUCaHUs pPaboOT, a Takke
TpeboBaHus K 0)OPMIICHHIO OTYETOB U KOHTPOJIBHBIE BOTIPOCHI:

dusnyeckas XUMUS: METOJ. yKa3zaHUs K JabOpaTopHOMY MpakTUKymy. / cocT. A.M.
I'po6os, B.H. Ka3un, E.M. Ilnucc, A.B. Cupuk, U.B. Tuxonos; Apocn. roc. yH-T um. IL.T.
Jemunosa, Hayu.-meron. coBet yH-Ta — Spocnasns: Apl'Y, 2010. — 103 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100303.pdf

dopmanbHas KWHETHKa: MeToJ. ykazaHus. / coct. E.M. Ilmuce, A.M. I'po6os, A.B.
Cupuk, 1.B. Tuxonos, A.M. Pycakos; fApocn. roc. yH-T um. ILI'. Jlemunosa, Hayu.-meton.
coBeT yH-Ta — Spocnasinb: b.u., 2009. — 54 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20090308.pdf

Taxxe B mporiecce U3y4eHHs AUCHUIUIMHBI PEKOMEHYyETCS NCIOJIb30BaTh Psii UHTEPHET-
pecypcoB:

1. YuyeOHble MaTepuasbl no (GU3NYECKON XUMHUM 3JJIEKTPOHHOW OMOJMOTEKH
xumuyeckoro gaxkyastera MI'Y (http://www.chem.msu.ru/rus/teaching/phys.html). Jlanubiit
CalT CONEpPXKUT Yy4deOHBIE IMOCOOMS M METOAWYECKHE YKa3aHWs, W3 KOTOPBIX HamOoJee
MOJIC3HBIMU B paMKax JIaHHOTO Kypca SBJISIOTCS:

Epemun B.B., Kapros C.M., Ky3smenko H.E. 3amaun mo ¢usmueckoit xummu. Yactp 1.
Xumunyeckas TepMoanHamuka (http:// www.chem.msu.ru/rus/teaching/ereminl/welcome.html)
Epemun B.B., Kapros C.U., Kyspmenko H.E. 3agaun no ¢usnueckoit xumuu.Yacte Il
XuMudeckasi KHHETUKa. DIeKTPOXUMHUS
(http://www.chem.msu.ru/rus/teaching/eremin/welcome.html)

Ky6acoB A.A. Xumuueckas KHHETUKA U KaTaln3
(http://www.chem.msu.ru/rus/teaching/kubasov/welcome.html)

Cemuoxun U.A. CO0pHHK 33724 TT0O XUMHUYECKON TepMOJAMHAMUKE (4acTh )
(http://www.chem.msu.ru/rus/teaching/semiochin/part1.pdf)

Cemuoxun U.A. CO0pHHK 33724 10 XUMUYECKON TepMoanHaMuke (dacTth 1)
(http://www.chem.msu.ru/rus/teaching/semiochin/part1 1.pdf)

Cemuoxus U.A. COOpHUK 3a/1a4 110 3JIEKTPOXUMUHU
(http://www.chem.msu.ru/rus/teaching/semiochin/elektrochimia/all.pdf)

Cemuoxun U.A. CO0pHHK 33724 IO XUMHUYECKON KHHETHKE
(http://www.chem.msu.ru/rus/teaching/semiochin/kinetikal/all.pdf)

2. NIST Chemistry WebBook (http://webbook.nist.gov/chemistry) ba3a maHHBIX
COJICPIKUAT CBEJEHUS 00 SKCICPUMEHTAIBHBIX TEPMOIMHAMHYECKHX CBOMCTBaX BEIISCTB, a
TaK)Ke 0 KOHCTAHTaX CKOPOCTH OOJBIIIOTO KOJTHUYECTBA JIEMEHTAPHBIX PEAKITHIA.

3. HNudopmanuonnas cucrema "EamHoe okxHO aoctyna K o0pa3oBaTebHbIM
pecypcam" (http://window.edu.ru/library).

Henpto co3manusi wuHpOpManMoOHHOW cuctembl "EamHoe OKHO jgocTyma K
obpaszoBatenbHbIM pecypcaM”" (MC "Enunoe oknHo ") sBisiercs obecredeHue CBOOOHOTO
JOCTyIa K WHTETPAIIBHOMY KaTajory oOpa30BaTelbHBIX HHTEPHET-PECYPCOB M K AJICKTPOHHOU
O0ubnuoreke y4eOHO-METONUWYECKUX MaTepuasoB [Uisi OO0mero u MpoQecCHOHATBHOTO
o0Opa3oBaHusl.

[Tone3npIMuU 111 CaMOCTOSATENBHOW pabOThl  SBISAIOTCA — CIEAYyIOIIUE HM3aHMS,
IpeJICTaBJICHHbIE B ONOINOTEKE 3TOTO caifra:
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KpaBuenko T.A., Beegencknii A.B., Kozagepos O.A. CoopHuK npuMepoB u 3a1a4
no ¢puznveckoii xumuu. Xummnueckasi repmoaunamuka (4actsb I). — Boponex: Uzn-so BI'Y,
2002. — 64 c. http://window.edu.ru/resource/481/27481
(CoopHUK comepxuT (yHIAMEHTaJIbHBIC TIOJOKEHUS W YpPaBHEHHS, HEOOXOIUMBIE st
NOHMMAaHMS W PEIICHHUs 3a/1ad M0 XMMHUYECKOH TepMoAMHaMuKe. B HeMm mpuBeneHo Ooblioe
KOJIMYECTBO NPHUMEPOB C MOJPOOHBIM H3JIOKEHHEM XoAa peuieHus 3agad. Jlanel Hamboiee
TUNHWYHBIC 33Ja4d U OTBETHl Ha HHUX IO TEPMOXMMHUU U TEPMOAMHAMHUYECKUM MOTEHIMAJIaM
XUMHYECKHX IpolueccoB (4acTth 1), TepMoAMHAMHKE pPAcTBOPOB, (a30BbIM M XUMHUYECKUM
paBHoBecusiM (uacth II). 3amanus, BKIIOUEHHBIE B HACTOSIIMN COOpPHHK, anmpoOMpOBaHBI Ha
kadeape pusnyeckoit XumMuu BOpoHEKCKOT0 roCy1apCTBEHHOTO YHUBEPCUTETA. )

KpaBuenko T.A., Beegencknii A.B., Kozagepos O.A. CoopHuK npuMepoB u 3a1a4
no ¢gusnyeckoil xumMun. XumMudeckas tepmoauHamuka (dactb II). — Boponexxk: U3a-Bo
BI'Y, 2002. — 67 c. http://window.edu.ru/resource/482/27482
(CoopHUK comepxuT (yHIAMEHTaJIbHBIC TIOJOKEHUS W YpPaBHEHHS, HEOOXOIUMBIE st
NOHMMAaHMS U pEIIeHUs 3a/1ad M0 XMMHUYECKOH TepMoAMHaMuKe. B HeMm mpuBeneHo Oosblioe
KOJIMYECTBO NPUMEPOB C MOJIPOOHBIM H3IOKEHHEM XoAa peuieHus 3agad. Jlanel Hamboiee
TUNHWYHBIC 33Ja4d U OTBETHl Ha HHUX IO TEPMOXMMHUU U TEPMOAMHAMHUYECKUM MOTEHIMAJIaM
XUMHYECKHX IpoleccoB (4acTth 1), TepMoAMHAMHKE pPAcTBOPOB, (Pa30BbIM M XUMHYECKUM
paBHoBecusiM (uacth II). 3amanus, BKIIOUEHHBIE B HACTOSIIMN COOpPHHK, ampoOHpOBaHBI Ha
kadeape pusnyeckoit XumMuu BOpoOHEKCKOT0 roCy1apCTBEHHOTO YHUBEPCUTETA. )

IMypmans A.Il. XumMnuyeckasi KHHeTHKA: Y4eOHoe nmocodue. — M.: MOTH, 2000. — 80
c. http://window.edu.ru/resource/020/39020
(B yuebHOM mocoOMHM pacCMOTPEHbl OCHOBHBIC TIOHSATHS U OIPEICICHUS SMIUPUUYECKON
KUHETUKH, METO/IbI OIIpeIeTICHUS TIOPSAKOB PEeaKIMii U KOHCTAaHT CKOPOCTH PeaKlUi pa3iInyHbIX
TUIIOB B 3aKPBITBIX U OTKPBITBIX cHcTeMaxX. ONHCaHbl METOJbl M3YYEHHUS OBICTPBIX pPEaKLUil.
PaccMOTpeHBI THIBI XMMHYECKMX YacCTHIl M WX XapaKTepHBIC peakiuH. 3aJadyd W BOIPOCHI,
COTPOBOXKAAIOIINE KaXKIbI pa3/ien, peKOMEHAYIOTCS HJs CaMOMPOBEPKH M TPOpabOTKU Ha
CEMHUHAPCKUX 3aHATUAX 0O Kypcy "OcHoBbl xumuueckod ¢usuku". YyeOHoe mnocodue
aZpecoBaHoO cTylaeHTaMm 3 kypca (5 cemecTp) (hakyabTeTa MOJICKYJISIPHON M OHOJIOTHYECKON
¢u3rk MOCKOBCKOTO (PU3UKO-TEXHUYECKOTO HHCTUTYTA.)

Koimmnakosa H.A. CoopHuk 3a1a4 no xummnueckoii kudHernke / H.A. Koanmakosa,
C.B. Pomanenko, B.A. KounmakoB. — Tomck: H3a-Bo Tomckoro mnojJuTexHHUYECKOro
yHuBepcurera, 2008. — 280 c. http://window.edu.ru/resource/675/75675
(ITocobue moaroroBneHo Ha Kadeape QGUINICCKOW W AHAIUTHICCKOM XUMHUU TOMCKOTO
MOJIUTEXHUYECKOTO YHUBEPCUTETA U COJEPKUT Oosiee 40 mpuMepoB 3a7ad ¢ peieHus MU 1 0olee
400 3agau 19 CaMOCTOSITENIBHOTO peleHus no paszaenaM "KuHeTnka XuMU4Yeckux peakuui" u
"Kartanuz" B kypce ¢pusnueckoil xumuu. COOpHUK MpeaHa3HaueH AJIs CTYJEHTOB XMMUYECKHX
CIEIHaIbHOCTEH BY30B.)

J1st caMOCTOSITENFHOTO TIOZ00pa JINTEpaTyphl PEKOMEHAYETCS NCTIOIh30BATh!
1. http://www.lib.uniyar.ac.ru/opac/bk cat find.php DOnextponnas Oubnuoreka y4eOHBIX
marepuanoB Spl'Y: OGonmee 3000 mMOMHBIX TEKCTOB YYEOHBIX M Y4eOHO-METOAMYECKUX
MaTepraioB MO0 OCHOBHBIM M3Y4aeMbIM JUCLUILIMHAM, U3aHHBIX B YHUBEPCHUTETE.
2. https://urait.ru/  DnexkTpoHHO-OMOMMOTEUHass cucteMa «HOpalT»: MyIbTHANCIUILTHHAPHBIN
pecypc (yueOHas, Hay4Hasl ¥ XyI0KECTBEHHAs JINTepaTypa, NepruoanKa)
3. http://window.edu.ru/catalog Wuadpopmarmonnas cucremMa "EnuHOe OKHO J0OCTyma K
oOpa3oBaTeNbHBIM ~ pecypcaM”:  CBOOOAHBIM  JOCTYIl K  WHTETPAIBHOMY  KaTajory
00pa30BaTeIbHBIX MHTCPHET-PECYPCOB M K IJICKTPOHHOW OHONHOTEKE Y4eOHO-METOIUICCKIX
MaTepraioB Ui OOIIETo U MPOPeCcCHOHATFHOTO 00pa30BaHHUS.
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