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Oob6opoTHasi cropoHa TUTYJIbHOTO JucTa PITY ]|

I. Pabouyasi nporpamMmMa nepecMoTpeHa Ha 3acelaHuu Kadeapbl:

[IpoToKOoMI OT « » 20 r. Ne

3aBeayrommii kKadeapoi

(MOUCH) (1.0. ®amunus)

I1. Pabouyasi mporpaMMa nepecMOTpPEeHA HA 3aceJaHNU Kadeapbl:

[IpoToko OT « » 20 r. Ne

3aBenyromuii kadeapoi

(moamucek) (1.0. ®amunus)



1. ean ocBOeHNUSI TUCHHUILTHHBI
[lenssMu ocBOEHUSI TUCHUILIMHBI sBIsIOTCS: [lomydeHue 6a30BbIX CBEAEHUH IO
dbusnueckoil XUMUU U (HOPMHUPOBAHKME TEOPETUUECKOro (hyHAaMEHTa Uil U3yYCHUS
NPO(UIbHBIX XUMUUYECKUX JTUCIUTUINH

3apaum:

1. ®opmupoBaHue 3HaHWM, YMEHMA U HaABBIKOB 110 M3YyYEHUIO OCHOB
XMMHYECKOM TEPMOJMHAMUKM M HX IPUMEHEHMS JUI PAaCUETOB DHEPIUM CBS3H,
TEIUJIOTHl PEaKUUH, MOATOTOBKE YUYEOHBIX NTUJAKTHUECKHX MATEPUAJIOB K ypOKam IO
XUMHH.

2. ®opMHUpOBaHUE 3HAHWN, YMEHUN U HABBIKOB MO MPUMEHEHHUIO KOHCTAHT
paBHOBECUs PEAKLMM, XMMUYECKUX IOTEHIMAJIOB KOMIIOHEHTOB pPacTBOPOB, B TOM
4uClie, PACTBOPOB 3JIEKTPOJIUTOB, IO H3YUYEHHUIO OCHOB (POpMalbHON KHHETUKU
XUMUYECKHUX IPOLIECCOB

3. ®opMupoBaHUE  3HaHWM, YMEHUH U  HaBBIKOB  JJIA aHanusa
DKCIEPUMEHTAJIBHBIX JAHHBIX 110 KUHETUKE C LEJBIO ONPEIEICHUs NOPAIKa PEaKIIH,
BBIIBJICHUSL CJIOKHBIX PEAKUMNA W JIMMUTHUPYIOIIUX CTaAUN B KUHETUKE CIJIOKHOTO
mporecca.

[Tnanupyemble pe3yiapTaThl 00ecHeurMBalOT (OPMUPOBAHUE  CIIETYIOIIUX
KOMIICTCHIIN:

Oo0menpogeccuoHAIbHbIE KOMIIETEHIMH BBIIIYCKHMKOB U MHAUKATOPBI HX

JOCTHKCHUA
Karteropus (rpynma) Kox u HaumeHoBaHMe Kox 1 HaumMeHOBaHUe MHAMKATOPA
o0menpodeccHoHANBHBIX | 00menpogecCHOHANIBHON | TOCTHKCHHSA
KOMIIeTeHI Uil KOMIIETeHI[ U o0menpogeccuoHAILHOI
KOMIIeTEeHIIUHN
OIIK-1 Crnoco6en | OIIK-1.1. CucremaTtusupyer u
aHaJIU3UPOBATH U | aHAJU3UPYET PEe3yIbTaThl XMMUUYECKUX
WHTEPIPETHUPOBATH AKCIIEPUMEHTOB, HaOII0ICHUH,
pe3ynbTaThl ~ XUMHUYECKUX | U3MEPEHHUH, a TakXkKe pe3yJbTaThl
AKCIIEPUMEHTOB, pacyeToB  CBOWMCTB  BEHIECTB  H
HaAOIO/ICHUN 1 U3MEPEeHUl | MaTepuasoB
OIIK-1.2. [Ipennaraer
MHTEPIPETALIIO pe3yabTaTOB

COOCTBEHHBIX  OJKCIEPUMEHTOB U
pacyeTHO-TEOPETHYECKUX  paboT ¢
HCTIONIb30BAaHUEM TEOPETUIECKUX
OCHOB  TPAJMLMOHHBIX ¥  HOBBIX
pa3lesIoB XUMUH

OIIK-1.3. ®opmynupyeT 3aKII0YeHUs
¥ BBIBOJBI TI0 pe3ysibTaTaM aHajmn3a
JUTEPATypHBIX JaHHBIX, COOCTBEHHBIX
OKCIIEPUMEHTAIBHBIX W  PacdeTHO-
TEOPETUYECKUX paboT XUMHUYECKOU
HaIpaBICHHOCTH

ObmenpodeccuoHanbHbIE
HAaBBIKU




HOPM

OIIK-2
IIPOBOJUTH C COOJIOJICHUEM

0€30IMacHOCTH XUMHUYECKUN

HX Yy4aCTUCM

OIIK-2.1. PaGotaeT ¢ XMMHYECKUMHU
BEIIECTBAMH C COOJIIOJCHHMEM HOPM
TEXHHUKH 0€30I1aCHOCTH

OIIK-2.2. [IpoBOIUT CHHTE3 BEILECTB

Cnocoben

TCXHUKU

IKCIIEPUMEHT, BKJIIOYAsl | I MaTepHajoB pa3HOH IPHUPOABI C
CHHTE3, aHalIM3, M3y4YCHHE | UCIIOJIb30BaHUEM UMEIOIIHXCS
CTPYKTYpBl U CBOWCTB | METOAMK

BemecTB M Marepuaios, | OIIK-2.3. IlpoBomuT craHgapTHBIE
HCCJIEJOBAaHHUE MPOLIECCOB C | OMEpaLuy TSt OIpeeICHUS

XUMHYECKOTO U (ha30BOTO cocTaBa
BEIIECTB M MAaTEPUAIIOB Ha X OCHOBE
OIIK-2.4. TlpoBoauT WHCCIEIOBAHUS
CBOWCTB BEIIECTB M MAaTepHAIIOB C
WCIIOJIb30BAHUEM CEPUMHOTO HAYIHOTO
000pyIoBaHUS

KOI[ U HAMMCHOBAHUC MHAWKATOpA
JOCTHXKCHHA KOMIICTCHIIUN

HaumenoBaHue mmokasaTtes OLICHHBaHUs
(pe3ynbraTa 00y4YeHHs MO JUCIIUILIIHE)

OIIK-1.1
AHAIU3UPYET PE3YNIbTATHl XUMHUECKUX

Cucremarusupyer u

SKCIIEPUMEHTOB, HaOJIFOICHHUH,

U3MEpPEeHHH, a TakXke pe3yJbTaThl

pacdeToB CBOICTB BELIECTB 51

MaTepHajoB

3HaeT METOIbl PEerucTpaLuy, oOpabOTKU U aHaIM3a Pe3yIbTaTOB
OKCTIEPUMEHTAIILHBIX JaHHBIX B 00JIACTH KOJUIOMTHON XUMUHU

YMeeT CHCTeMaTH3WpOBaTh W aHAIM3UPOBATh PE3YNBTATHI
XUMHYECKHAX SKCIIEPHIMEHTOB, HAOMIOACHN, H3MEPEHH, a TaKkKe
pe3yJbTaThl PaCUYCTOB CBOMCTB BEIIECTB U MaTEPHUAJIOB B 00JaCTH

(hU3IIECKON XUMHU

BnaaeeT HaBBIKaMH IMPOBCACHUA OKCIICPUMCHTAJILHOT'O

WCCIICIOBAHUS C TMOCHEAyIomelH 0o0pabOTKOW M aHAIM30M

IMOJIYYCHHBIX NAHHBIX B obmactu q)HSquCKOﬁ XUMHH

OIIK-1.2 Tlpeanaraer WHTEPIPETAIUIO

Pe3yIbTaTOB COOCTBEHHBIX
3KCIIEPUMEHTOB u pacdeTrHo-
TEOPETUYECKUX pabot c

HCIIOJIB30BAHHUEM TCOPECTUYCCKUX OCHOB
TpaAULOMOHHBIX W HOBBIX Pas3/CJIOB
XUMHHA

3HaeT TEOPETUUECKHE OCHOBBI TPAJANIIMOHHBIX M HOBBIX Pa3/ieioB
bu3nUecKoi XUMUH

Vmeer NPUMCHATE TCOPCTUUCCKUE OCHOBBI TPAAUIIMOHHBIX U

HOBBIX Ppas3aciioB (1)H3PI‘{CCKOI>'I XUMHUU U1 UHTEpIpETalu

PE3YyJIbTAaTOB COOCTBEHHBIX SKCIICPUMCHTOB nu pacCuYCTHO-

TEOPETUYECKUX pabdoT

Brameer HaBBIKAMHM HHTEPIPETAIMH PE3YJIHTATOB COOCTBEHHBIX
OKCIIEPUMEHTOB M PAaCYeTHO-TCOPETHYECKUX pPa0bOT JAHHBIX B
obnactu (U3UYECKON XUMUN

OIIK-1.3 ®opmynupyeT 3aKIIIOYCHUS U
BBIBOJIBI 10 Pe3yJIbTaTaM aHaIHn3a
JUTEPaTyPHBIX JaHHBIX, COOCTBEHHBIX
9KCTIEPUMEHTAIILHBIX U PaCYETHO-
TEOPETUYECKUX PA0OT XUMUIECKOH
HanpaBJIEHHOCTH

3HaeT METOABl aHalM3a JHUTEPaTYPHbIX IaHHBIX W TPOBEACHHUS
PacyeTHO-TEOPETHUECKUX PadOT JaHHBIX B 00JACTH (PU3MUYECKOMH
XUMHH

YmMmeeT hopMyIMpOBaTh 3aKJIFOUEHHUS U BBIBOJBI 10 Pe3yjIbTaTaM

aHaJIn3a JIMTCPATYPHBIX JaHHbIX, COOCTBEHHBIX

OKCIICPUMEHTAJIBHBIX W paCYC€THO-TCOPETUUCCKUX pa60T B

obnactu (pU3UYECKON XUMHUU

Bna;[eeT HaBbIKaMH COIIOCTABJICHUS PC3YJIbTATOB COOCTBEHHBIX

SKCIICPUMEHTAJIbHBIX HCCII eJIOBaHI/Iﬁ JaHHBIX B obnact

(U3NYECKOW XUMHH C JIMTEPATYPHBIMH JaHHBIMU C LEJIbIO
(hopMyJIUPOBaHUS BHIBOIOB

OIIK-2.1 Paboraer ¢ XUMUUYECKUMU
BEIIECTBAMU C COOJIOJICHIEM HOPM

3HaeT HOPMbI TEXHUKH 0€30MMacHOCTH MPH paboTe B 1abopatopuu
KOJIJIOUTHOW XUMHUH




KO,I[ U HAUMCHOBAHUC MHAWKATOPpA
JOCTHXXCHHUA KOMIICTCHIIUN

HanmeHoBaHMe TIOKa3aTens OleHUBAHHS
(pe3ynbpTaTa 00yUeHHUS 10 TUCIIATIINHE)

TEXHUKU 0€30I1aCHOCTH

YMeeT coOmoaaTe HOPMbI TEXHUKH 0€30MacHOCTH TpH padoTe ¢
XMMHYECKHMH BEIIECTBAMH B JTA00PAaTOPUH (PU3MUECKON XUMUU

Brmameer HaBbIKamMm pabOTHI C XHUMHYECKUMH pPEaKTUBAMU U
OKa3aHUs NepBON MEAUITMHCKON TOMOIIH

OIIK-2.2 [IpoBOAMT CUHTE3 BEIIECTB U
MaTepHaIOB Pa3HOU TPUPOJIBI C
UCIIOJIb30BAaHUEM UMEIOIINXCSI METOTUK

3HaeT METOIUKH XWMHUYECKOTO CHHTE3a BEHIECTB M MaTepHAJIOB
pa3HOM IPUPOJIBI

YMeeT MNpOBOAUTH CHUHTE3 BEIIECTB M MaTEpHAIOB pa3HOU
MIPUPOIBI C HUCIIOJIB30BAaHUEM HMCIOIIUXCS METOAUK (hHU3MIECKOM
XUMHH

Brnageer HaBbikamu paOOTBHl TPOBEACHUS CHUHTE3a BEIICCTB W
MaTepraioB Pa3HOW MPHPOJBI C HCMOIB30BAHHUEM HMEIOIUXCS
METOJIUK (PU3UYCCKON XMMUN

OIIK-2.3 ITpoBoauT cTaHAapTHBIC
oTepaIiy Jyist OIpeaeICHUS
XHUMHYECKOro U (a30BOro COCTaBa
BEIICCTB U MaTEPUAJIOB Ha UX OCHOBE

3HaeT METO/bl MCCIICOBAHMS XMMHUUECKOr0 U (ha30BOr0 COCTaBa
BCIICCTB W MAaTEepPUAOB HA HX OCHOBE, IMPHUMCHSACMbIC B
(U3UYECKOM XUMUU

YMeeT NpOBOAUT CTaHAAPTHBIE ONEPALMUA I ONpPEACIICHUS
XUMHAYECKOTO U (pa30BOro COCTaBa BEILECTB U MATEPUANIOB HA UX
OCHOBE, TIPUMCHSIEMbIE B (PU3NUIECKOI XUMUN

Brageer HaBbIKaMH OMNpPEAETICHUS XHMHYECKOrO H (ha3oBOro
COCTaBa BEIECTB U MATCPHATIOB HAa MX OCHOBE, MPHUMEHIEMBIC B
(U3UYECKON XUMUU

OI1K-2.4 ITpoBoauT UCCIIe0BaHUS
CBOICTB BEILIECTB U MaTEPUAJIOB C
WCTIOJb30BaHUEM CEPUMHOTO HAYIHOTO
00opymoBaHUs

3HaeT METOJUKHU MPOBEACHNS HCCIEIOBAHHS CBONCTB BEIIECTB U
MaTepuaioB  Ha  CEepUHHOM  HAyyHOM  OOOpYyJIOBaHMH,
NPUMEHSIEMOM B (PU3UUECKON XUMHU

YMeeT NpoBOAUTH UCCIIEOBAHUS CBOMCTB BEIECTB M MAaTEPHAJIOB
C WCIONB30BAaHHMEM CEPUIHOTO HAy4yHOro OOOpYIOBaHHA,
NPUMEHSIEMOT0 B PU3MYECKON XUMHUU

Bnaneer HaBbIKAMH ~ HCCIICIOBaHMS CBOWCTB  BEIIECTB H
MaTepuajoB  C  HCIOJb30BAHUEM  CEpUHHOrO  HaydHOIo
000pyIOBaHMsl, HPUMEHAEMOT0 B PU3HMUECKON XUMHUN

2. TpynoémkocTh TMCHUNJIMHBI M BUJIOB YUEOHBIX 3aHATHH MO TMCHUIJIMHE

OO6mas Tpya0eMKOCTh MUCHHUIUIMHBI cocTaBiser 11 3auétHbix egunuil (270

aKaJIeMUYECKUX Yaca).

Bugamu y4eOHBIX 3aHATHHL W pabOThl OOydYaromerocss IO JUCHUILUIMHE

SABJISAKOTCA:
O6o3HaueHue Bupl yaeOHBIX 3aHATUN 1 pabOTHI 00y4Jaronierocs
Jlex Jlexmun
JIab JlaGopatopHble paboThI
Ip [TpakTnueckue paboThI
CP CamocrogTenbHas paboTta 00ydaronierocs




KonTpons

CamocrosiTenbHas paboTa 00yJaronerocs 1 KOHTakTHas paboTta oOyJaromnierocs
C IIPENoJaBaTesIeM B IEPUOJ IPOMEKYTOYHON aTTECTAllUN

®dopma 00yueHHUs — OUHasl.

CprKTypa JUCHHITIIINHBI.

KonmuaecTBo yacoB 1o Buaam
y4eOHBIX 3aHATHIA U pabOTHI

o
Haumenosanue pasaeina § obyuarowerocs DopMEl
No S 2 MPOMEKYTOUYHO
JUCIUTLINHBI S g o
3 % 9 ol ¢ | & | & il aTTecTanuu
S = E ] O | O | &
S
~
X YO-1; YO-2;
I 5 | 20 | 24 | 10 I1P-2; I1P-6
TePMOJIMHAMMKA
da3 epeMEeHHOr 0 YO-1:Y0-2,
2 bl Iiepementor 5 | 8 | 28 | 4 18 | 36 | IIP-2;ITIP-6
cocTraBa
X YO-1; YO-2;
3 | HMmaeckoe 5 | 8 | 20 | 4 TIP-6
paBHOBecHe VO-3:
YO-1; YO-2;
4 | XuMu4YecKasi KHHEeTHKA 6 18 24 12 I1P-2; ITP-6
YO-1; YVO-2;
5 | Teopum kaTaau3a 6 10 24 | 12 36 | 36 I1P-2; ITP-6
YO-1; VO-2;
6 | DaekTpoxumusi 6 8 24 12 I1P-6; YO-3;
Hroro: 72 | 144 | 36 - 54 72

I1l. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOM YACTH

KYPCA

5 cemecTp. Xumnuyeckass TepMOAUHAMUKA, (a3bl IEPEMEHHOI0 COCTABA,

XUMHYeCKoe paBHOBecHe (36 yaca)

Mopyab 1. Xumudeckasi repmoauHamuka (20 yaca)

Paznen 1. BBegenue. OCHOBBI XUMHMYECKOI TEPMOAMHAMMUKH (6 4acoB).
Tema 1. IlocTy1aThl U OCHOBHBIE MOHATHS XHMHUYECKON TePMOINHAMMUKHA

(2 yaca), ¢ HCIOJIL30BAHMEM METO/Ia AKTUBHOT0 00y4YeHUs1 — MPO0OJIeMHAast

Jexnus (4 yaca).




TepMoaIMHaMHUYECKHE CUCTEMBI U TEPMOJUHAMUYECKAA METO UX OMMCAHUS.
TepMuueckoe paBHOBECHE CUCTEMBI. TepMOJIMHAMUYECKUE IEPEMEHHBIC. Y DPABHECHUE
COCTOSIHUS UJICaJIbHOTO rasa.

Tema 2. TensioTa u padoThl pa3jJM4YHOroO poaa (2 yaca), ¢ MCNOJIb30BAHUEM
MeTO/Aa AKTHBHOI0 00y4eHus — NpodaeMHas JeKums (24aca).

Brruncnenue paboTsl pacivpeHust sl pa3IUYHbIX MTPOLECCOB U Pa3IMUHbIX
ra3oB. [IepBblil 3aKOH TEPMOIMHAMHUKH.

Tema 3. Tepmoxumus (24aca)

OcCHOBHBIE OHATHUS TEPMOXUMUU. 3aKOH ['ecca u ero cieacTBusl.

Tema 4. 3aBUCHMOCTBH TeIJIOBOT0 3(peKTa peakiuu OT TeMnepaTrypbl (2
gaca).

Pa3znen 2. Bropoii 3akoH TepMoguHAMUKH (6 4acoB)

Tema 1. Bropoii 3aK0H TepMOAUHAMMKH (24aca), ¢ MCIOJIb30BAHUEM
MeTO0/1a AKTUBHOI0 00y4eHus — MpodJjieMHas Jekuus (2yaca).

@OopMyIUPOBKH BTOPOTO 3aKOHA TEPMOJINHAMUKH. Y paBHEHNE BTOPOTO HaJdaja
tepmoanHaMuku. HepaBencTso Kiaysuyca, ero cMbICi M IPUMEHEHHE.

Tema 2. Tepmogunamu4eckne pynkunu (2 yaca), ¢ HCNOJIb30BAHHEM
MeTOJa AKTHBHOI0 00y4eHus — mpodjaeMHas JeKkuus (2 yaca).

OHTponus Kak (PyHKIUsI cOCTOAHUS. VI3MEHEeHrEe SHTPOIUN W30JIUPOBAHHON
CUCTEMBI U HarpaBiieHue npouecca. CBodoaHas sueprus I'enpMroibia. CBoOogHas
sHeprus ['ub0oca.

Tema 3. @ynpamenrajabHbie ypaBHenusi ['m00ca (2 yaca), ¢
HCIOJIb30BAHMEM METO/Ia AKTUBHOI0 00y4eHus1 — mMpodaeMHast Jekuus (2 4ac).

Xapakrepuctuyeckue QyHKIIMU. Y CIOBUS PAaBHOBECHUS U KPUTEPHUH
CaMOINPOU3BOJIBHOTO IPOTEKAHUS MPOLECCOB. XUMHUYECKUI OTEHIUAIL.

Moayab 2. ®a3bl nepeMeHHOro coctana (8 yacoB)

Pa3nen 1. PactBoprel. ®@a3oBble paBHOBecHs (4 yaca)

Tema 1. Tepmoaunamuyeckasi TeOpusi pacTBoOpoB (24ac), ¢
HCI0JIb30BAHMEM METO/1a AKTHUBHOI0 00yueHusl — mpodJieMHast Jiekuus (2 gac).

KosumratusHbsie CBOMCTBA UI€ATIBHBIX PACTBOPOB

Tema 2. ITapumajbHble MOJIbHbIE BEJTHYHHBI

[TapuunanbHble MOJBHBIE BEIMUMHBI U UX OMPEICTICHUE U3 ONBITHBIX JAHHBIX.
VYpaBaenus ['u66ca-/Irorema (1 gac).

Tema 3. PaBHoBecue :xkuakocTh-nap (1 gyac), ¢ ucrnojib30BaHNEeM MeTo1a
AKTHBHOIO 00y4yeHusi — npodaeMHas Jexkuus (1 gac).

PaBHOBecHe KUIKOCTb-TIAp B ABYXKOMIIOHEHTHBIX CUCTEMAX, IUArPaMMbI
COCTOSIHHS CHCTEM B KOOpAMHATaX TEMIIEpaTypa-CcoCTaB, 1aBICHUE-COCTAB.

Pazgen 2. IlpaBuaa a3 I'n60ca u ero npuMeHeHHne K reTeporeHHbIM
paBHOBecusiM (4 yaca)



Tema 1. /ImarpaMmbl COCTOSSHMSI OJJTHOKOMIIOHEHTHBIX cHucTeM (2 4aca), ¢
HCI0JIb30BAHMEM METO0/Ia AKTHBHOI0 00yueHMsi — mpodJieMHasi JJekuus (24gaca).

JluarpaMMbl COCTOSIHUSL OJTHOKOMITOHEHTHBIX cucteM. [IpaBuio ¢a3 ['nboca,
€ro IpuMeHeHue. TporHas TouKa.

Tema 2. /InarpaMMbl COCTOSIHUSI JBYXKOMIIOHEHTHBIX cUcTeM (2 4ac), ¢
HCIO0JIb30BAHHEM METO/1a AKTHBHOI0 00y4yeHusI — MPo0JieMHast Jiekiusi (2 yac).

JlnarpaMMBbl COCTOSIHUSI JIBYXKOMIIOHEHTHBIX CUCTEM, C OECKOHEUHOU 1
OTPaHUYECHHOW PACTBOPUMOCTHIO. DBTEKTHKA, TPUMEPHI.

Moayasb 3. Xumuueckoe paBHoBecue (8 uac)

Paznen 1. Xumuueckoe paBHoBecue (2 yaca)

Tema 1. Xumuueckue u ajcopoumoHHble paBHoBecus (1 yaca), ¢
HCIOJIb30BAHMEM METO/1a AKTUBHOI0 00y4yeHusi — mpodaemHuas jJekuus (1 gaca).

XUMUYECKOE PABHOBECHE B UJICAIBHBIX U HEUJICAJIbHBIX CUCTEMaX. BriparkeHus
KOHCTAHT PaBHOBECHSI B XUMUUYECKUX U aJICOPOIMOHHBIX CUCTEMAX.

Tema 2. 3akon aeiictBusi macc (1 gyaca).

Pa3zgea 2. PacueTbl XUMHYeCKHUX PABHOBECHI NPH PA3JIHYHBIX
Temneparypax (4 4acoB)

Tema 1. 3aBUCHMOCTH KOHCTAHT PABHOBECHUS OT TeMIepaTypsl (2 yaca)

VYpaBHeHUs 1300apbl U U30XOPbl XUMUYECKON peakuuu. Beisoa. [IpuMenenus
JUJISL OTIPEICIICHHS] CMEILICHUS] PABHOBECHSI M pacueTa KOHCTAHT PAaBHOBECHSI.

Tema 2. O0mue cnoco0bI pacyera XUMHYECKUX PABHOBECH IIPH
pa3Iu4HbIX TeMuepatypax (1 yaca).

PacueTsl KOHCTaHT paBHOBECHS 110 CBOOOHOM sHeprun [ mb66ca, MeTogoM
npuBeAeHHBIX dHepruit [ nb0oca.

Tema 3. Tounble pacueTbl XUMHYECKHUX PABHOBECHI MPH PA3JIHYHBIX
Temmneparypax (1 gaca).

PacueTpl XuMHUYECKUX PaBHOBECHUM MPU PA3IMUHBIX TEMIIEpATypax METOIOM
Temkuna-IlIBapumana

Pa3nen 3. DjieMeHTBI CTATHCTHYECKOI TepMOHHAMUKHN (2 yaca)

Tema 1. OcHOBBI JIMHEIHOI HepaBHOBeCHO# TepMoauHaMuku (1 yaca)

[TocTynarel CTATUCTUYECKOW TEPMOAUHAMUKA. MUKPO- U MaKpOCOCTOSIHUE
cucreMbl. Pasosble I'- u p-npocrpancrsa. OyHKIUY paclpeneseHus

Tema 2. Cymma no cocrosinusim (1 yaca).

Brruncnenust TepMoiuHaMUYECKUX (DYHKIIUMA, CTATUCTUYECKAsI TEPMOIMHAMUKA
pealbHOTO ra3a U KOHJIGHCUPOBAHHOTO COCTOSTHUSA BellecTBa. MojeKysipHas cyMMa
10 COCTOSIHUSIM U CyMMa 10 COCTOSIHUSIM MaKPOCKOTTUYECKOU CUCTEMBI

6 cemecTp. XuMu4eckass KHHETHKA, TEOPUS KATAJIN3a, dJjeKkTpoxumus (36
qyac)

Mopayab 4. Xumnyeckasi kKuHeTuka (18 yacos)



Paznea 1. @opMmaibHasi KUHeTHKA (8 yaca)

Tema 1. Kuneruueckue ypaBHeHus (2 yaca), ¢ HCIO0JIb30BAHMEM METOA
AKTHMBHOI0 00y4eHHUs1 — MpolJeMHAas JeKIus (2 yaca).

Kunernueckue ypaBHEHU pa3IMYHbIX TUIIOB peakiuii. OCHOBHBIE MTOHSATHS
XUMHUUYECKON KuHeTUKH. OnpeiesieHre KOHCTaHThl CKOPOCTHU U TTOPSKA PEAKIUU.
MonekyasipHOCTh JIEMEHTAPHBIX peaKIui

Tema 2. Ilopsanok peakuuu (2 yaca), ¢ KCIOJIb30BAHUEM METOAA AKTUBHOI'0
o0yueHusi — mpodJieMHas Jekuus (24yaca).

HeobOpatumeble peakiiuu nepBoro, BTOPOTo U TPETHETO MOPSAKOB. MeTOIbI
ONpEICIICHNS TIOPSIKA PEAKIIUU

Tema 3. Ciroxuble peakuuu (4 yaca), ¢ MCIOJIb30BAHUEM METOAA
AKTHBHOIO 00y4YeHusi — npodaeMHas Jekuus (4 yaca).

[TapannensHbie peakuuu. [locaenoBarenpHble peakMy HA TPUMEPE ABYX
HEOOpaTUMBIX peaKIUMii epBOro MopsiKa

Tema 4. Kuneruka npoueccos ¢ uHTepmMeauaramu (2 yaca), ¢
HCIOJIb30BAHMEM METO/Ia AKTUBHOI0 00y4eHus1 — MpodaeMHast Jiekuus (2 1yaca).

Kunernueckuit aHam3 NpoIeccoB, MPOTEKAIOIIMNX Yepe3 00pa3oBaHue
MIPOMEKYTOUYHBIX MPOTYKTOB

Paznen 2.3aBMCHMMOCTD KOHCTAHTBI CKOPOCTH OT TeMIepaTypsl (2 yaca)

Paznen 3. Teopuu xumMuyeckoil KHHETUKH (6 4acoB).

Tema 1. Teopus coynapenuii (2 yaca), ¢ HCIIOJIb30BAHHMEM METOAA
AKTHBHOIO 00y4eHHs — po0JieMHas JeKkuus (2 yaca).

Teopus coyapeHuil B XUMUYECKON KUHETHUKE. Teopusi COy1lapeHul B
MPUMEHEHUHU K OMMOJICKYJISIPHBIM PEAKIIUSAM Pa3IMIHOTO THUIIA.

Tema 2. Teopusi aKTHBHPOBAHHOTO KOMILIeKca (4 yaca), ¢
HCIOJIb30BAHMEM METO/Ia AKTUBHOI0 00y4eHus1 — mpodeMHas Jekuus (4 yaca).
Teopust akTHUBUPOBAHHOT'O KOMILJIEKCA B TPUMEHEHUU K OMMOJIEKYIISPHBIM
peakuusiM pazinyHoro tuna. ConocraBlieHUE PE3yIbTaTOB TEOPUH COYAAPEHUN U

TEOPUU aKTUBUPOBAHHOTO KOMILJIEKCa. MOHOMOJIEKYJIIPHBIE PEaKIINH.

Monayias 5. Teopuu kaTtanu3za (10 yacos).

Paznen 1. 'oMoreHHbIi ¥ reTreporeHHbId KaTaau3 (6 4acos).

Tema 1. U30Tepmbl agcopOuum (2 yaca), ¢ HCNOJIb30BAHHEM METO1A
AKTHBHOIO 00y4eHHs1 — Mpo0JieMHas JeKkuus (24yaca).

dusnueckast 1 Xumuaeckas agacopOoius. OCHOBHbIE YpaBHEHUS U30TEPM
a7IcCOpOLIHH.

Tema 2. MexaHU3Mbl KATAJIUTHYECKUX peakuuid (2 yaca), ¢
HCIOJIb30BAHMEM METO/Ia AKTUBHOT0 00y4YeHus1 — MpodaeMHas Jekuus (2 yaca).
[Ipumepsl MEXaHU3MOB KaTaTUTHUYECKUX PEAKIHM. | OMOTEHHBIN KaTaius.

Tema 3. I'eTeporennnlii kaTaaus (2 4ac).



OnpeneneHne CKOPOCTH KaTATUTUYECKON T€TEPOTeHHOM peakuu. Y 1eJIbHas U
aTOMHAasl aKTUBHOCTb. JHEPIUsl aKTUBALIMY I'€TEPOr€HHBIX KaTaJTUTUYECKUX PEAKIUN.
HaneceHHbIE KaTaIn3aTOPHI .

Paznen 2. Teopuu karanu3sa (6 4acoB)

Tema 1. Teopusi myJabTHILIETOB (2 Yaca).

Teopus mynbTuneToB banananna. [IpuHIUITEI TEOMETPUYECKOTO U
YHEPreTUYECKOr0 COOTBETCTBUS

Tema 2. Teopusi akTUBHBIX aHcaMOJel (4 yaca), ¢ HCIIOJIb30BAHHEM
MeTOo/1a AKTUBHOI0 00y4eHus1 — npodsaemMHas Jekuus (4 gyaca).

Teopus akTUBHBIX aHCaMOJIeil. DIEKTPOHHbIE IPE/ICTABIICHUS B T€TEPOT€HHOM
KaTalause.

Monayas 6. Jaekrpoxumus (8 yacos).

Paznen 1. Teopus 3iiekTposiuToB (4 yac).

Tema 1. Teopuss Appenunyca (2 yaca), ¢ HCII0JI30BAHHEM METOA
AKTHBHOIO0 00y4eHHs — po0JieMHas JeKkuus (2 yaca).

OCHOBHBIE ITOJI0KEHUS TEOPUH AppeHUYyca. aKTUBHOCTH U CPEIHETO
ko3¢ unueHTa aktTuBHOCTU. OCHOBHBIE JoMylieHus Teopun Jlebas-I tokkens.
CoBpeMeHHbIE NPEICTABIEHUS O PaCTBOPaX JIEKTPOJIUTOB.

Tema 2. HepaBHOBeCHBbIE SIBJICHHS B 2JIEKTPOJIMTAX (2 yaca), ¢
HCIIO0JIb30BAHMEM METO01a AKTUBHOI'0 00yueHMsl — Mpo0JieMHAas1 JieKuud (2 yaca).
HepaBHOBeCHBIE SIBIIEHHS B PaCTBOPaXx 3JIEKTPOJIUTOB. YKcna nepenoca u
MOABUYKHOCTH UOHOB. DUBNYECKUM CMBICIT 3JIEKTPOHOPETUUECKOTO U
peakcanmoHHOro 3P eKToB.

Tema 3. JieKTPOXMMHUYECKHH MOTEHIUAJ (2 Yaca), ¢ HCMO0JIb30BaHUEM
MeTOJa AKTHBHOI0 00y4eHus — mpodaeMHas Jekuus (2 yaca).

[ToHsTHE SIIEKTPOXUMUYECKOTr0 OTEHIMANA . PaBHOBECHBIE
anekTpoxumuyeckue nenu u ux IJC. JIBOHHON 3JIEKTPUUECKUN CIION U €r0 POJb B
KHMHETHKE AJIEKTPOIHBIX TPOLIECCOB.

Pazgen 2. TepmMoanHaMuKa M KMHETHKA 3JIEKTPOXUMHUYECKUX MPOLIECCOB
(2 yaca).

Tema 1. Cragum 371eKTpoaHOro npomecca (1 1ac).

VYpaBuenus nudPpy3noHHON KUHETHKU. DU3NYECKUN CMBICIT SHEPTUH
aKTHUBALIMM B YCIOBUAX 3aMEIJIEHHOTO pa3psa.

Tema 2. Tox oOMeHa u nepeHanpsikenue (1uac).

[TonsiTue U BeIpaxkeHue it Toka oomMeHa. CMBICI NepeHanpsHKeHUs.
BoIpakeHusi 3aBUCUMOCTH TOKa OT MEPEHAIPSKEHUS.
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IV. CTPYKTYPA U COJEPKAHUE TIPAKTUYECKOMN YACTH KYPCA B
CAMOCTOSATEJIbHOM PABOTHI

JlaGopaTopHbie padoThI
5 cemecTtp (72 yac)

JlabopaTtopnast paGora Nel BBogHoe 3ansiTue (4 yac).
IL1an

. TpeOoBaHUs TEXHUKH O€30I1aCHOCTH.

. TpeboBanust k 0(hopMIIEHUIO JTa0OPATOPHBIX PadOT.
. IIpaBuina TaOynupoBaHUs BETUUHH.

. [IpaBuna noctpoenus rpauKoB.

. JJabopatopHoe 000py10BaHHE.

JlaGopaTtopuass  padora Ne2  OmpenesneHue  TeIJIOTHI  CrOpPaHUs
opraHuyeckoro BemecTBa (8 yac), ¢ HCHOJb30BAHHEM MeETOAa AKTUBHOIO
o0yueHHsI — TPyNIIOBO pa3dop 3KCIepUMEHTAJBHBIX 3a/1a4 (2 4aca).

[ens paboThl: onpeneneHre TeIIOThl CTOPAHKS TBEPAOTO TOIUIMBA IIPU MOCTOSIHHOM
o0beMe U TaBJICHUMU.
ILinan

. OnpeziesieHne TEIUIOBOTO 3HAYEHHUS KaJOpUMETpa IO CTaHIapTHOMY BELIECTBY

(OeH3o0iiHas KUCIOTA)

. OnpenieneHne 3aBUCUMOCTH TEMIIEPATYPBI PEAKIUN OT BPEMEHH
. Pacder TemoTel cropaHus

JlaGopaTopHasi padora Ne3 OmnpenejieHue TemJIoThl pacTBopeHusi couu (8
4acoB), ¢ UCIHOJb30BAHMEM METOAa AKTHUBHOI0 00y4YeHHUsI — I'PyNIOBOi pa30dop
IKCNEPUMEHTAIBHBIX 3a7a4 (2 yaca).

Lens paboTel: OnpeaesieHue TEII0THl PAaCTBOPEHHUS COJIH.

ILnan

1. Onpenenenre TEIIOBOTO 3HAYSHUS KaJOPUMETPa IO CTaHIapPTHOMY BEILICCTRBY.
2. OnpesienieHre 3aBUCHMOCTH TEMIIEPaTyPhl PACTBOPECHHSI OT BPEMEHHU

3. Pacyer TeminoTel pacTBOpEHHS

JlaGopaTopnasi padora Ne4 ITloctpoeHue auarpamMMbl IUIaBICHUS OWHAPHOM
cMmecH (4 4acoB), ¢ UCMOJIb30BAHHEM METO0/a AKTHBHOIO 00yYeHHsI — TPYNIOBOM
pa300p IKcnepuMeHTANbHBIX 3a71a4 (1 4ac).
ens padoTsi: [TocTpoeHne quarpaMmsl MIaBiAeHUS] OMHAPHON CMECH
[Inan
1. [IpuroToByiieHUE CIIIABOB
2. OnpeneneHne 3aBUCUMOCTH TEMIIEpaTyphbl CIIaBa OT BpEMEHU
3. Kaimbposka mpubopa u mocTpoeHue quarpaMMbl COCTOSTHHUS.

JlaGopaTopHasi pa6ora NeS Tepmudeckuii aHaIM3 OMHAPHBIX CHCTEM
(4 4acoB), ¢ HCHOJB30BAHMEM MeTOJa AKTHBHOI0 OOy4YeHMS —
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ncclienoBaTeIbCKuil MeTo (4 Jaca).
Lenb paboTel: TepMmuueckuii aHaIN3 OMHAPHBIX CUCTEM.
ILian
1. ITpuroToBiieHHE CILJIABOB
2. OmnpejienieHre 3aBUCUMOCTH TEMIIEPATYpPhI CIIJIaBa OT BPEMEHH
3. Kanmbposka nmpubopa v mocTpoeHHue TuarpaMMbl COCTOSTHUS.

JlabopaTopnasi padora Ne6 OnpeneneHre MOJSIPHOM Macchl PacTBOPUMOTO
BEIIECTBA METOJIOM KpHOCKONHH (4 yaca), ¢ HCIOJIb30BaHHEM MeTO0/a AKTHBHOTO
00ydJeHHUsI — MccieoBaTeIbLCKHii MeTo (4 yaca).

[enb paboter: Onpeaenenre MOISIPHOM Macchl PacTBOPUMOTO BELIECTBA METOJOM
KPUOCKOTIHH.
ILinan
1. Onpenenenue TeMiepaTypbl KPUCTAITU3AUUA BOIBI.
2. OmnpesienieHre TeMIepaTypbl KPUCTAILTU3AIMKI PACTBOPA.
3. Pacuer MossipHO#t Macchl pacTBOPEHHOTO BEIIECTBA.

JlabopaTtopHnasi pab6ora NeS OrnpezenieHue MOJISIpHON pedpakiiiy BEIECTB
(4 waca), ¢ WCHOJIb30BAaHHMEM MeTOAa AKTHBHOIO OOy4YeHHs —
ncciaenoBaTeIbckuii Meron (4 yaca).
Lens paboTsl: Onpenenenre MOJISIpHON pedpakiiiK BEIIECTB.
IL1an
1. Onpenenenve MOJSIPHON pedpakiiKi BEIIECTB.
2. Onpesenenre MOJSIPHON pedpakIind CMECEH BEIIEeCTB.
3. Pacuet MonspHOIi pedpakiuy BEIEeCTB.

JlabopaTtopnasi paGora Ne7 l3yuyeHue paBHOBECHMS TOMOTI€HHON peaklUuu B
pactBope (8 uacos).

Lenb paboTsl: M3yueHne paBHOBECHSI TOMOTEHHOM pEaKIuy B pacTBOpE.

Iian

4. CMenmBaHre PeareHToB JIsl TOMOTEHHOM PEaKIuu B pacTBOPE.

1. TutpoBanue npod U3 rOMOTEHHOTO PAcTBOPA.

2. YcTaHOBJIEHUE MOMEHTA PABHOBECHUS

3. Pacuer KOHCTAaHTHI paBHOBECHS

JlaGoparopuass paGora Ne8 JlaBieHue HACHIIIEHHOTO Mapa WHAWBUIYAJIbHBIX
xuakocreii (8 yacos).
[lens pabGoteli: WM3ydeHue pgaBieHUs] HACHIIIEHHOTO Tlapa WHIAWBHUIYaTbHbIX
JKUJIKOCTEH.
Iian
1. KanmmbpoBka 6apomeTpa.
2. Co3faHue HACHIIIEHHOTO Tapa OPraHuYeCKOTO PACTBOPUTETIS.
3. 3mepenue naBiieHus HACHIIIICHHOTO Mapa WHANBUYJTbHBIX KUIKOCTEH.
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JlaGopaTopnas padora Ne9 Iloctpoenue nuarpamMMmbl IUTaBlieHUSI OMHAPHOMN
cmecu (4 4aca), ¢ MCHOOJb30BAHHEM MeTOJa AKTHBHOIO OOyYeHHS] —
ncclieoBaTeIbCKuil MeTox (4 yaca).

[ens padoTsi: [TocTpoeHue quarpaMmbl IIaBICHUS OMHAPHON CMECH
[Lman

1. ITpuroToBiieHKE CILJIABOB

2. OmnpefienieHre 3aBUCUMOCTH TEMIIEPATYpPhI CIIJIaBa OT BPEMEHH

3. KaymbpoBka mpubopa u mocTpoeHUEe TuarpaMMbl COCTOSTHHUS.

JlaGopaTopHas padora  Nel0 OnpeneneHue  KPUOCKOMHMYECKOTO
KO3 UIIMEHTa U CTENEHHU HIICKTPOIUTHUYECKON JUCCOIHAIMH KPUOCKOIMYECKUM
MeTonoM (8 w4acoB), ¢ HCNOJb30BAaHHEM METO/a AKTHBHOIO OOy4YeHUS —
nccleoBaTeIbCKU MeTo (2 Jaca).
Ilenp pabotel: OmnpeneneHue KpUOCKOMMYECKOTO Kod(Q(UIMEHTa U CTENEeHU
IEKTPOIIMTUYECKON JUCCOLUALIMU KPUOCKOITMYECKUM METOIOM.
IL1an
1. Onpenenenue TemnepaTypbl KpUCTAIIIU3ALUU BOJIBI.
2. OnpeneneHue TeMnepaTypbl KpUCTaNIM3alKUU PACTBOPA.
3. Pacuer MossipHOI Macchl pacTBOPEHHOTO BEIIECTBA — CIA00r0 3JIEKTPOJIUTA.
4. PacueT cTeneHu NUCCOLMAlUY U KOHCTaHThl HOHU3ALUU CJ1a00ro 3JIEKTPOIUTA.
5. Pacuer MossipHOM Macchl PacTBOPEHHOI'O BELIECTBA — CHIIBHOIO 3JIEKTPOJIUTA.

JlaboparTopnass padora Nell IIpumenenue meroma D/C s onpeneseHus
TEPMOJMHAMHYECKUX  [MapaMeTpOB  XUMHUYECKUX peakiuii (4  4yaca), ¢
HCIO0JIb30BAHMEM METO/Ia AKTUBHOI0 00yUYeHUs1 — uccjieoBaTeIbckuii mero (4
yaca).

Lens paboter: IIpumenenue metona DJC mius omnpeneneHus TEPMOIMHAMHUYSCKUX
apaMeTpOB XUMHUUYECKUX PEAKIINM.

[1man

1. U3mepenne DJIC XUMHUECKUX PEAKIIHIA.

2. Omnpepenenrie 3aBUCUMOCTH TemmepaTypsl 0T IJ1C XUMUYECKUX peaKIuii.

3. [Ipumenenue metoma DJIC ansa ompeneneHus TEPMOAMHAMUYECKUX TApaMeTPOB
XUMHUYECKUX peaKkiuii: sHeprusi [ mdéoca, SHTPOMHUS, SHTATBITHU.

JlaGoparopHnast padora Nel2 OnpeneneHue TEII0Th HEUTPATU3ALUH.

(4 w4aca), ¢ WCHOIB30BAHHEM MeTOAa AKTHBHOIO OOy4YeHHs —
ncciieoBaTeIbCKuil MeTo (4 gaca).
ens padoTsl: Onpenenenue TemIoThl HEUTpaIU3auu.
[Lman
1. Onpenenenve TEMJIOBOTO 3HAYEHUS KaJOpUMETpa IO CTAHAAPTHOMY BEIIECTBY
(xJmopua Kamus)
2. OmnpesienieHre 3aBUCUMOCTH TEMIIEPATYPhl PEAKIIMA HEUTPATU3AIlUN OT BPEMEHH.
3. Pacuer TemioTel HEUTpaTU3auK JIJIsl CHUIBHBIX KUCTIOT U CUIILHBIX OCHOBaHUH.
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JlaGopaTtopuass padora Nel3 OmnpeneneHue TEMIOThl HEUTpaNU3alMM IS
CJIa0BIX M CHJIBHBIX KUCIIOT (4 yaca).
[enb paboTer: OmnpeneneHue TeIIOTH HEHTpaTu3alliy.
[1man
1. Onpenenenre TEIUIOBOTO 3HAYCHHSI KaJOpHUMETpa MO CTaHJAPTHOMY BEIIECTBY
(XJopu 1 Kajus)
2. OnpenerieHre 3aBUCUMOCTH TeMITepaTyphl PEaKIN HEeUTpaTU3aluid OT BPEMEHH.
3. Pacuer TemioThl HEUTpaTU3aUK TETUIOTHI HEUTPATH3AIUHN TSI CITa0BIX U CHITBHBIX
KHCJIOT.

JlabopaTtopuass pabdora Nel4 OmnpeneneHue TEIIOTHl HEUTpaIM3alUUA IS
CJIa0BIX M CHJILHBIX OCHOBaHMH (4 "aca).
[enb paboTs: OnpeesieHne TEMI0Thl HEUTpaln3aluu.
[1man
1. Onpenenenre TEIJIOBOTO 3HAYEHHUS KaJOpUMETpa MO CTaHJAAPTHOMY BEIIECTBY
(xJmopu Kamms)
2. OnpejienieHre 3aBUCUMOCTH TEMIIEPATYphl PEaKIIMM HEUTPATU3aIllUU OT BPEMEHH.
3. Pacuer TeminoTel HeMTpamu3auu JJIs CIa0bIX U CUIIBHBIX OCHOBaHUM.

6 cemecTp (72 yaca)

JlaGoparopuass pabora Nel KaraiuTuueckoe paslIoKEHUE TEPOKCUIA
BOJIOPO/Ia HA IMJIATUHE B PA3JIMYHBIX Cpeax.
(4 yaca), ¢ HCHOJb30BAHMEM MeETOJa AKTHBHOI0 OOy4YeHUs] —
HCCJIeN0BaTeIbLCKUIl MeTo (4 yaca).
[ens pabotel: Katanutuueckoe pasiiokeHUE MEPOKCHIA BOAOpPOJa Ha IUIATHUHE B
Pa3JIMUHBIX Cpeax sl OMpPeIeSICHUs] KOHCTAHT CKOPOCTH.
[Lman
1. V3mepenne oObema raza B peakiuu.
2. IlpoBenenue peakiuu B 3 cpenax.
3. OrmpeneneHust KOHCTAHT CKOPOCTH B PA3IMYHBIX CpeIax.

JlaGopaTtopnasi pabdora Ne2 l3yuyeHHe CKOPOCTH MHBEPCUH TPOCTHUKOBOIO
caxapa (6 4acoB), ¢ HCHOJb30BAHHEM MeTOJ1a AKTHBHOIO OOy4YeHHST —
ncclieoBaTeIbCKUi MeTo (6 YacoB).

[lens pabotbl: WM3yueHHe CKOPOCTH WHBEPCUU TPOCTHUKOBOIO caxapa i
OTpeJeIeHUs] KOHCTAHT CKOPOCTH.

[Lman

1. N3mepeHue yriia BpalieHus: pacTBOpa B peaKIuu.

2. llpoBenenue peakuu B Cpeax ¢ pa3InuyHON KHCIOTHOCTHIO.

3. OmpeneneHust KOHCTAHT CKOPOCTH.

JlaGopaTtopnasi paGora Ne3 I3yueHWe KUHETUKU THAPOJIN3A CIOXKHBIX
5GHUpOB B KUCIOW M IIEIOYHON cpegax (6 4acoB), ¢ MCHOJIb30BAHHEM METOAA
AKTHBHOI0 00y4eHUsI — HCCJIeI0BaTeILCKHiE MeTo (6 YacoB).
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[lenp paboTel: M3yueHue KWHETHUKU THIPOIU3a CIOXKHBIX 3(QHUPOB B KHUCIOW U
LICJIOYHON CpeAax M ONpeaeIeHUE KOHCTAHT CKOPOCTH.

[1nan

1. W3mepenne 00beMOB, MOMIEAIINX HA TUTPOBAHUE IPUPA B PEAKIUH.

2. llpoBenenue peakuuu B cpefax B KUCIOW U ILIEJTOYHOM cpenax.

3. OmnpeneneHus KOHCTAHT CKOPOCTH.

JlaboparopHasi pabora Ne4 OnpenenieHue SHEPTUH aKkTUBALMU (8 4acoB), €
HCIOJIb30BAHHEM METO01a AKTMBHOI0 00y4eHHMs — Hcc/ieq0BaTeJbCKuil MeTox (6
YacoB).

Llens paboter: OmpeneneHne >HEPTUM AKTHBAIIMHM THAPOJIN3A CIOXKHBIX 3(QHPOB B
KHUCJION Y IIEJTOYHOM Cpellax v ONPEICIICHUE KOHCTAHT CKOPOCTH.

[1nan

1. W3mepenne 00beMOB, MOMIEAIINX HA TUTPOBAHUE I(PUPA B PEAKIIH.

2. llpoBenenue peakuu Mpyu pa3inyHbIX TEMIIEPATYPAX.

3. H3mepenue o00BEMOB, MOMIEAUIMX Ha TUTPOBaHME 3(uUpa B peakUUu MpU
Pa3IMYHBIX TEMIEPATypax.

4. OmnpeneneHus KOHCTAHT CKOPOCTH.

JlaGopaTopHasi padora Ne5 OnpenenieHre noJIBU>KHOCTH HOHOB
(6 4acoB), ¢ HMCHOJb30BAHMEM MeTOJa AKTHBHOr0 OOy4YeHHS —
ncciieoBaTeIbCKUi MeTox (6 YacoB).
Lenp pabotsl: OnpenesneHure NoABUKHOCTH HOHOB.
[Inan
1. N3mepeHue cMmenieHrs rpaHuilbl OKPaIIEHHOTO PacTBOpa.
2. Ormpenenenne MOABMKHOCTA HOHOB.

JlaGopaTtopnass padora Ne6 Ormpenenenue uucen nepeHoca (8 4vacos), ¢
HCIOJIb30BAHHEM METO/1a AKTUBHOI0 00yUeHUsl — MccJie0BaTebCKuil meto (6
YacoB).

[ens padoTsi: OnpeneneHue yucesn nepeHoca.
[Lman

1. 3mepenne Macchbl MEU MPU MEPEHOCE TOKA.
2. TupoBaHHE KUCIOTHI 10 ¥ TIOCTIE OTIBITA.

3. Ompenenenre yncen MepeHoca HOHOB.

JlaGopaTtopnasi pabora Ne7 U3ydeHue SIEKTPONPOBOJHOCTH CIAOBIX
AIEKTPOJUTOB (4 Yaca), ¢ HCHOJb30BAHHEM METO0Ja AKTUBHOIO OOy4YeHHS] —
HCCJIef0BaTeIbLCKUl MeTo (4 yaca).

[ens padoTsl: M3yueHue 31eKTPONPOBOTHOCTH CIA0BIX SJIEKTPOJIUTOB.
[Lman

1. N3MepeHue 37eKTpONPOBOAHOCTH CTAHIAPTHOTO BEILIECTBA

2. TlocTtosiHHAs STYEHKH, pacyer.

3. H3mepenwne >neKTpONPOBOAHOCTH CIAOBIX KUCIIOT.
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JlabopaTopHasn padora Ne8 N3yuenue 3JIEKTPONPOBOJHOCTH
CWJIBHBIX3JICKTPOJIUTOB (6 4YacoB), ¢ WCHOJIb30BAHHEM MeTOa AKTHBHOIO
00yYeHHS — MCCIe0BaTEILCKHIE MeTo (6 YacoB).

[ens padoThi: M3yueHue 31eKTpONpOBOTHOCTH CUIIBHBIX AJIEKTPOIUTOB.
[Lman

1. M3mepeHue 37aeKTpONpPOBOAHOCTH CTAaHAAPTHOTO BEIIECTBA

2. TlocTosiHHAs STYEHKH, pacyer.

3. H3mepenwne >neKTPONMPOBOAHOCTH CHITBHBIX KHCIIOT.

JlaGopaTtopnass paGora Ne9 OmnpeneneHue AaKTUBHOCTH 3JIEKTPOJIUTOB
Metogom JJIC (8 4acoB), ¢ MCMOJIb30BAHUEM METOAA AKTHBHOIO O0y4YeHHs] —
HCCJIeN0BaTeIbLCKUIl MeTo (4 yaca).

[ens padoTel: OnpeneneHne akTMBHOCTH AIEKTPOIUTOB MeTo oM DJIC
[Lman

1. Onpenenenre NOTEHIMANA YIEKTPOIOB

2. Wzmepenne DJIC npu pa3HON KOHLIEHTPAIIUU KUCTIOT

3. Ompenenenue KodPPUIUEHTOB aKTUBHOCTHU AJIEKTPOIUTOB

JlabopaTtopnasi pa6ora Nel() DnekTpoXuMHUECKHE LEeTH (XUMUUECKHUE LIETIN)
(6 4yacoB), ¢ HCHOJb30BAHHEM MeTOJAa AKTHBHOIO OOyYeHHS] —
ncciieoBaTeIbCKUi MeTox (6 YacoB).
[ens padbotsl: Onpenenenne I]C XUMUYECKUX LIETICH.
[Inan
1. Onpenenenue NOTEHIMANIA FIEKTPOIOB
2. Usmepenue DJIC npu pa3HBIX KOHIIEHTPAIIMHA U COCTABE AJIEKTPOJIUTOB
3. Onpenenenne DJ[C XUMUYECKUX TIETICH.

JlaGopaTopHas padora Nell DaekTpoxumuueckue ienu (razosbie 1emnu) (6
YacoB).
ens padbotel: Onpenenenne 3/[C ra3oBbix menei
[Lman
1. Onpenenenne NOTEHIMANIA TA30BbIX AJIEKTPOIOB
2. 3mepenne DJIC mpu pa3HBIX KOHIIEHTPAIIMH U COCTAaBE KHCIIOTHI
3. Onpenenennie IJ]C XUMUYECKUX LIETICH.

JlabopaTopnass paGora Nel2 OmnpeneneHre KOHCTAHTbI M CTENEHU
JUCCOIMAIMU (MOHU3ALMK) CITA0BIX 3JIEKTPOJIUTOB B BOJHBIX PACTBOPAX
(8 yacon)
[enb paboTel: U3ydeHne 31eKTpOnpOBOAHOCTH CIA0BIX 3JIEKTPOIUTOB.
[Inan
1. '3aMepeHue 31eKTpOIpOBOHOCTH CTAaHAAPTHOIO BEIIECTBA
2. [locTostHHAs stueiiku, pacyer.
3. U3mepenue 3aeKTporpoOBOAHOCTH CIA0BIX KUCIIOT.
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4. OnpeneneHre KOHCTAHTHI U CTETICHU JUCCOIMAIMN (MOHU3AIUHN) CIIA0bIX KHUCIIOT
B BOJIHBIX PacTBOpax

5. U3mepenue 371eKTponpoBOJHOCTH CA0BIX OCHOBAHMM.

6. OnpeseneHre KOHCTAHThI W CTENEHH JUCCOLMAIMKM (MOHU3AIMH) CJIa0bIX
OCHOBAHHI B BOJIHBIX PacTBOpax

JlabopaTopnass padora Nel3 I[locTpoeHue KpuBOM KOHIYKTOMETPUUYECKOTO
TUTpOBaHUs (6 YacoB)
[enb paboTsl: [TocTpOUTH KPUBYIO KOHAYKTOMETPUYECKOTO TUTPOBAHUS
[1nan
1. Onpenenenue MEKTPOIPOBOTHOCTH PacTBOPa KUCIOTHI B IPOLIECCE TUPOBAHUS
2. 3aBUCUMOCTbH 3JIEKTPOIIPOBOHOCTH OT 00beMa TUTPaHTa
3. OnpeneneHne TOYKH SKBUBAJICHTHOCTH.

JlaGopaTtopnass paGora Nel4 Ii3yyeHue »3IEKTPONPOBOJAHOCTH CHIIBHBIX
3JIEKTPOJIUTOB (6 YacoB)
[enw padoTsl: M3yueHue 31eKTPONPOBOIHOCTH CHUIIBHBIX 3JIEKTPOJIIUTOB
[1man
1. 3mepeHue 371eKTpONpOBOIHOCTH CTAaHAAPTHOTO BEIIECTBA
2. [locTostHHAas siueiiku, pacyer.
3. 3mepenue 3meKTponpoBOIHOCTH CHITBHBIX KUCIIOT.

TEMbI IPAKTUYECKUX 3AHSATHM (54 uaca)
(5 cemectp, 18 yacos)
3ansaTue Nel Tema: [ 3akoH TepmouHamMuku (2 yaca).

IThan:

a) Cwbici I 3aKoHa TEPMOTUHAMUKH.

b) OcHOBHBIC TIOHATHS TEPMOJMHAMHMKH — TEPMOJMHAMHUYCCKUEC TMapaMeTpbl |
byHKINU.

c) Pacuer AU, AH, Q, A 11 H30-TIPOIIECCOB.

3ansaTue Ne2 Tema: [Ipumenenue | 3akona TepmoanHaMuku (2 yaca).

IThan:

a) IIpumenenue | 3aKkoHa TEPMOJAMHAMHUKYU K XUMHUUECKUM TIporieccaM (TEPMOXUMHS).
b) OcHoOBHBIC MOHITHS TEPMOXUMHH.

c) 3akon ['ecca.

3ausitue Ne3 Tema: 3aBucHUMOCTD TEIIOBBIX 3G (HEKTOB OT TeMmepaTypsl (2 daca).

Ilnan:

a) VYpaeuenue Kupxroda.

b) Pacder TemnoBbIX 3PHEKTOB XMMHUYCCKUX PEAKIIUN TPU Pa3IHUHBIX TEMIEpaTypax.

C) VpaBuenune Kupxroda mas KayeCTBEHHONW 3aBHCHMOCTH TEILIOBBIX 3(PQEKTOB
XUMUYECKUX PEAKITUi TIPH Pa3IuIHBIX TEMIEpaTypax.
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3ansaTue Ned Tema: Il 3akon TepmouHamMuku (2 vaca).

Inan:

a) II 3akoH TepMOIUHAMHKH, (POPMYITUPOBKH, MATEMATHYECKOE BhIPAKCHUE.

b) Durpomus. PacueT W3MEHEHHS OSHTPOIMU B PA3IMYHBIX TEPMOJAMHAMHUUCCKUX
MPOIIECCaX.

C) Pacuer aOCONIOTHBIX 3HAYEHUI SHTPOIIHH.

3austue Ne5 Tema: CBo6oaubie 3Heprun [ n66ca u ['enpmromsia (2 gaca).

Ilnan:

a) |l 3akoH TepMOAMHAMUKH, (POPMYITHPOBKH, MAaTEMAaTHYSCKOE BRIPKCHHE.

b) Kpurepuum  caMONpOW3BOJIBHOTO  TEUYCHHUS  IPOIECCOB W pPAaBHOBECHS B
V30JIMPOBAHHBIX U HEU30JUPOBAHHBIX U30TEPMUUYECKUX CHCTEMAX.

C) Xapakrepuctuueckue (YHKIIUU UI€aILHOTO ra3a.

Pemenue 3a1a4 1o BTOpoMy 3aKOHY TepMOoAuHamMuku Ilnan:

a) CaoOosauble 3Hepruu ['nO6ca u ['ebMrosbiia B pa3InyHbIX IpoIieccax.

b) Pacuersl usmenenust AG u AF B pa3nmuuHbIX Hporieccax.

3ansaTue NedS Tema: Konrponsnas padota Ne 2 (2 yaca).

3ansTue Ne6 Tema: PacTBopsr (2 yaca).

Inan:

a) HpeanpHble pacTBOPHI, KOJIUTATUBHBIE CBOMCTBA.

b) HewuneanbHble pacTBOPHI M HX CBOWMCTBA.

c) TepmomuHamuka pacTBOpPOB, GYHKIUH cMelicHus. IlapuuanbHble MOJSPHBIC
BEJIMYMHBI U UX ONPE/ICICHUE U3 OMBITHBIX JAHHBIX (711 OMHAPHBIX CHCTEM).

3anusatue Ne/ Tema: PaBHOBecue >XKUIKOCTh-TIAp B JABYXKOMIIOHEHTHBIX cucTeMax (2
gaca).

Inan:

a) PasnaudHbIC BHJIBI JUArpaMM COCTOSHHSL.

b) 3axons ['M06ca-KonoBaoga.

3ansaTue Ne8 Tema: Xumuueckoe paBHoBecue (2 Jac).

IThan:

a) PasznuuHbIC BUIBI KOHCTAHT PABHOBECHUS M CBSA3b MEXKy HUMHU.

b) Pacdyer KOHCTaHT paBHOBECHS MO TEPMOIAMHAMHUYECKMM JaHHBIM. PacueT BBIXOAa
MPOAYKTOB XUMHUUYECKUX PEAKLIHH.

C) Biumsnue pa3nuuHbiX (AKTOPOB Ha CTEMEHb IOJHOTHI PEAKIMM W KOHCTAHT
PaBHOBECHSL.

Bansitue Ne9 Tema: 3aBUCMMOCTHh KOHCTAHT PAaBHOBECHS OT TeMIiepatypsl (2 4ac).

Ilhan:
a) Pacdyer KOHCTaHT paBHOBECHS XMMHUYECKHX PEAKIIMH MTPH Pa3IUYHbIX TEMIIEpaTypax
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b) Hcnonp3oBaHuWe pas3IWyYHBIX NPHONIKEHHWA M TEIUIOEMKOCTEH peareHToB,
MPUBEICHHBIX dHEpruil [ mdoca
Cc) Meroxa Temkuna-IlIBapivana.

(6 cemecTp, 36 yacoB)
3ansaTue Nel Tema: KoncranTta ckopocTy XUuMHUUYECKOU peakuuu (2 yaca).
Inan:
a) OCHOBHBIE IOHSATHUS U ONPEIICICHHUS B XUMUYCCKOW KHHETHKE
b) Cxkopocts peakiumy,
c) Ilopsimok, MOJIEKYISIPHOCTD,
d) KoHcTaHTa CKOPOCTH XUMHYECKON PEaKIIHH.

3ansaTue Ne2 Tema: PacueTsl KOHCTaHT CKOPOCTEM U MOPSIIKOB peakiuii (2 yaca).
Ilnhan:

a) KoncraHThI cKOpOCTH

b) Pacuersl KOHCTAHT CKOPOCTEH U MOPSAKOB PEaKInii

3ansitue Ne3 Tema: Mero/ibl onpeieNicHUs IOPSIKOB peakiun (2 daca).
IThan:

a) HuTterpanbHbie METO/IBI ONPEICIICHUS MTOPSAKOB PEAKIIHH.

b) I'paduueckuii MmeTox

c) JuddepeHipaabHbie METOIbI ONPEACICHHS TIOPSIKOB PEAKIINH.

3ansaTue Ne4 Tema: KuneTrka cloKHBIX XUMUYECKUX (2 daca).

IThan:

a) KuHeTHka CII0OKHBIX XUMHUYECKHX PEaKIIHid - 00paTUMbIC peaKInu.

b) KuneTnka CIIOKHBIX XUMHUCCKUX PEAKIIMH - MapaUIeIbHbBIC PEAKIIHH.

3ansTue NeS Tema: [TociaegoBaTenbHbIe peakiyuu (2 4aca).
ITnan:

c) Kunernka nocienoBaTeibHBIX PEAKIINH.

d) Meron cTallMOHAPHBIX KOHIICHTPAIUH.

3ansatue Ne6 Tema: BiusiHue temmeparypbl Ha CKOPOCTb XMMHUYECKHX peakuuid (2
qaca).

IThan:

a) BiwmsiHMEe TeMIiepaTypbl Ha CKOPOCTh XUMHUECKUX peakiuii 1o 3akony Baunt-T'odda.

b) VpaBuenue Appenuyca

C) Meroa pacuera SHEPIHH aKTHBAIIMH

3ansaTue Ne7 Tema: Teopusi akTHBHBIX CTOJKHOBEHUH (2 daca).
Ilnan:

a) BbumonekyaspHbIe peaKiyH.

b) IlpumeHeHHE TEOPUH K OMMOIEKYIISIPHBIM PEaKIIUIM.

18



c) IIpumeHeHue TEOPUN K MOHOMOJIEKYJISIPHBIM PEAKIIHSIM.

3ansTue Ne§ Tema: Teopust akTHBUPOBAHHOTO KOMILIeKkca (2 yaca).
Inan:

a) Teopus akTHBUPOBAHHOT'O KOMIUIEKCA, IPUMEHEHHUE TCOPUU PEAKIIUAM
b) IIpumeHeHHE TEOPUH K MOHOMOJICKYJISIPHBIM PEAKIIHSIM

C) CTaTUCTHUYECKOM acleKT. PacueT KOHCTAaHTBI CKOPOCTH

3ansaTne Ne9 Tema: TepMoaMHAMUYECKUd aCHEKT TEOPHUH AKTUBUPOBAHHOTO
KOMILIeKca.  Teopuss ~ aKTUBHPOBAaHHOIO  KOMIUIEKCA B NPUMEHEHUH K
MOHOMOJIEKYJISIPHBIM pEaKLIUsIM (2 Jaca).

Inan:

1. TepMoauHAMUYECKHII ACHEKT TEOPUM AKTUBUPOBAHHOIO KOMILIEKCA, MPUMEHEHUE

TEOPHUH PEAKLIUAM

TpakToBKa “CTEpUUECKOTO MHOXKUTENS

PacueT 3HTpoOnuY U SHTAIBIINNA AKTUBALUU.

MOHOMOJIEKYIISIPHBIE PEAKIUY.

Teoprss aKTUBHPOBAHHOTO KOMIUIEKCA B IPUMEHEHHH K MOHOMOJIEKYJISPHBIM

peaKkuusIM.

6. Pacuer UCTMHHOM HEPIUM aKTUBALIUU.

b w

V. YYEBHO-METOAUYECKOE OBECIHEYEHHE
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCS

Y4yebHO-MeToANUECKOe 00ECIIEUeHHE CaMOCTOSTENbHOM padoThl 00yYaArOIINXCS
no quciuminHe «Puznyeckas XUMHsDH BKITIOYAET B ceOsl:

TUTaH-Tpa(UK BBIOJHEHUSI CAMOCTOSTENIbHON pabOThl MO JUCHUIUIMHE, B TOM
YHclie IPUMEpPHbIE HOPMBI BPEMEHH HA BBITIOJTHEHHE 110 KaXXI0MY 33JJaHUIO;

XapaKTepUCTHKA 3aJaHUN JJI CaMOCTOSITENIbHOM paboThl oOyyarommxcs u
METOJMYECKHE PEKOMEHIALINHU IO UX BBIIOJIHEHUIO;

TpeOOBaHUS K MPEJICTaBICHUIO U O(OPMIICHUIO PE3YyIbTaTOB CaMOCTOSATEIbHON
paboTHI;

KPUTEPUU OLIEHKH BBIIIOJIHEHUSI CAMOCTOSITEIbHOU PabOThlI.

Ilinan-rpaduk BbINOJHEHHSI CAMOCTOSTE/IbHON PadoThl 10 AUCHUILINHE

Bu IIpumepHbIe
Ne Harta/cpoxn ! N P p
CAMOCTOSITE/IbHOW | HOPMBI BpeMeHH Ha | DopmMa KOHTPOJIA
n/n BbINOJTHEHHUS
padoThI BbINIOJIHEHHUE, YaC
5 cemecTp
Onpoc nepe
[TpopaboTka P Peil
MATEDHALIA 110 HayajoM 3aHSATHS
SaKOII{)aM (YO-1). Ilpunsitue
1 04.09 - 01.10.23 2 oT4YeTa 0
TEPMOJIUHAMUKH.
BBITTOJTHEHUH
TloaroroBka k ciaue o
KosmokBuyma Ne 1-2 1a00opaTopHOi
) paboTsl (MP-6).
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[Ipunsitue
KOJUIOKBUYMa C
OILICHKOH B
COOTBETCTBHHU C

PEUTHHT-TUIAHOM
(YO-2)

Pemenne PaCUYCTHBIX

KonTponbhas

06.10-20.10.23 XUMHYECKHX 3a7a4 2 pa6ora (ITP-2)
Onpoc niepen
HA4yaJIOM 3aHsITH
(YO-1). Ilpunsitue
[IpopaboTka oT4yeTa o
MaTepuaa 1o BBITIOJIHCHUH
cUCTeMaM nabopatopHoit
20.10- 01.11. 23 MIEPEMEHHOTO 2 paboTsr (MP-6).
COCTaBa. [Ipunsrue
[loaroroBka k craue KOJJIOKBUYMA C
KoJulokBuyMma Ne 3 OIICHKOH B
COOTBETCTBHH C
PEUTHHT-IIAHOM
(YO-2)
01.11- 15.11. 23 Pemenne pacuerHbix 5 Kontponbnas
XUMHYECKHX 3a1a4 pa6ora (ITP-2)
Ompoc niepen
HAYaJIOM 3aHSTHS
(YO-1). Ilpunsitue
[IpopaboTka oTyeTa o
Marepuasia 1no BBITIOJTHEHUH
TEOpUU PaBHOBECHUS nabopaTtopHoOi
15.11- 10.12. 23 B XUMHYECKHUX 2 paboTsl (MP-6).
cucTemax. IIpunsarue
Iloaroroska k craue KOJJIOKBUYMa C
KoJuTokBUyma Ne 4 OILICHKOM B
COOTBETCTBHH C
PEUTUHT-ILIAaHOM
(YO-2)
10.12- 20.12.23 Pemrenue pacueTHbix 4 KonTponbHast
XUMHYCCKHX 3a71a4 pabora (ITP-2)
4 Omnpoc nepen
H HA4aJIOM 3aHITH
OfffOTOBKA K (YO-1). Ilpunstue
04.09-20.12.23 | BPITOHCHMO oTuera o
1a00paTOPHBIX
pabor BBIMOJHEHAH
nabopaTopHOI
paboThI (MP-6).
" 18
TOTO Ha CaMOCTOSTENbHYIO paboTy
[TpomexxyTounas [ToaroroBka k 36 DK3aMEeHAIMOHHBIE
aTTecTanus 9K3aMEHY BOIIPOCHI
6 cemecTp
20.02 - 24.02. 23 | [IpopaboTka 4 Omnpoc nepex
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MaTepuaa 1mo
TEOPUHU KUHETUKHU
MIPOIIECCOB.
[ToaroroBka k cnaue
KoJutokBuyma Ne 5-6

HA4YajJoM 3aHSATHS
(YO-1). Ilpunstue
OTYeTa O
BBITIOJTHCHHH
nabopaTopHOI
paboTsl (MP-6).
[Ipunstue
KOJUIOKBUYMa C
OLICHKOM B
COOTBETCTBHHU C

PEUTHHT-TUIAHOM
(YO-2)

Onpoc niepen
HayajoM 3aHSATHS
(YO-1). Ilpunsarue
0OTYeTa 0

[IpopaboTka BBITIOJTHCHUH
Marepuasia 1no nabopaTtopHoit
10 24.02- 28.02.23 TEOpUU KaTajluza. paboTsr (MP-6).
IloxroroBska k cmaue [Ipunsitue
KoJuIoKBHyMa Ne 7 KOJUIOKBUYMa C
OLICHKOH B
COOTBETCTBUU C
PEUTUHT-IIAHOM
(YO-2)
11 28.02 - 01.03. 23 Pemenne pacuerHbix Kontponbnas
XUMHYECKHX 3a1a4 pa6ora (ITP-2)
Ompoc niepen
HayajoM 3aHsATUs
(YO-1). Ilpunsitue
oT4yeTa o
IIpopaboTka BBITTOJIHEHUH
MaTepuaa 1o nabopaTtopHoOi
12 01.03-01.04. 23 TEOpUU KaTaJlnu3a. paboTsI (MP-6).
TloaroroBka k ciaue [IpunsaTue
KoJuIoKBHUyMma Ne 7 KOJJIOKBUYMa C
OLICHKOH B
COOTBETCTBHH C
PEUTUHT-ILIAaHOM
(YO-2)
Ompoc nepen
HAYaJIOM 3aHITH
(YO-1). Ilpunstue
[TpopaboTka oTYeTa 0
MaTepuaa 1o BBITIOJTHCHUH
13 01.04-01.05. 23 3IEKTPOXUMHUH. naboparopHoit
IToaroroBka k caade paboTsI (MP-6).
KoJuToKkBHyMa Ne 8 [Tpunstue
KOJUIOKBUYMa C
OLICHKOM B

COOTBCTCTBHHU C
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PEUTHHT-TUIAHOM
(YO-2)

Pemenue pacueTHbIx KonTponbhas

14 01.05-20.05. 23 XUMHUYECKUX 3a]1a4 patora (I1P-2)

Onpoc niepen
HayaJjoM 3aHsTUs

11
OJATOTOBKA K (YO-1). HpHH;ITHe

BBIITOJIHCHHUIO

15 10.02-25.05.17 4 oT4yeTa o
1a00paTOPHBIX
BBITIOJTHCHHUH
pabor .
nabopaTopHOH
paboTsI (MP-6).
HToro Ha caMOCTOSITENILHYIO padoTy 36
16 [TpomesxyTouHas [ToaroroBka k 36 SK3aMeH
aTTecTanus IK3aMEHY

XapakTepucTHKA 3aJaHUM VISl CAMOCTOSATEILHON PadoThl 00y4al0LIMXCH U
MeTOAUYECKHE PEKOMEHIALUHM 110 UX BBINOJTHEHHIO
MeToanuyecKue peKoMeHIaluu AJIs1 NOATOTOBKH K BOIIPOCaM 110
JJadopaTopHbLIM padoTam

Bonbuias yacte yueGHOro marepuaiia AOKHA ObITh IMpopaboTaHa CTYIEHTOM
CaMOCTOSITENIbHO, BHE ayJUTOPHBIX 3aHATUH. CamocTosATenabHas paboTa CTYAECHTOB
SBJIIETCSI HEOTHEMIIEMOM COCTAaBHOM YaCThIO IIPOLIECCA MOATOTOBKH CIIELIUAIINCTOB.

[Tox camoctosaTensHON pabOTON CTy/EeHTa TOHUMAETCS YacThb Y4eOHOM
IUTAHUPYEMOI paboThl, KOTOpasi BBIMOJIHAETCS IO 3aJaHUI0 U MPU METOJUYECKOM
PYKOBOJICTBE  IpenojaBaTesis, ©0€3  ero  HEMOCPEACTBEHHOTO  y4acTHs.
CamocrosiTenbHass paboTa HampaBjieHa HA YCBOCHHME CHUCTEMbl HAy4YHbIX U
npo(ecCUOHANbHBIX 3HAHUW, (POpMUPOBAHHE YMEHHII U HABBIKOB, MPUOOpETEHHUE
OMBITA CAMOCTOSITEIbHOW TBOPUYECKOU IEATETBHOCTH.

CamocTtosiTennbHass paboTa CTYIAEHTOB BKJIIOYAeT B CeOS TOATOTOBKY K
7ab0paTOpHbIM paboTaMm, OINKCAHUE MPOJETAHHOW 3KCHEPUMEHTAIBHONW pPaboThl C
NPUBEIACHUEM pPAacyeToB, I'pauKoB, TaOJWII U BBHIBOJOB, MOJTOTOBKA K 3alllUTe
TEOpHUU 10 paboTe, CAMOKOHTPOJIb 3HAHUN O TeMe padOThl ¢ MOMOIIBbIO BOIPOCOB K
KaXaoi paboTe, MOATOTOBKAa K KOJUIOKBUyMaMm, HWHAMBHIyaJIbHOE HANHCAHUE U
3amuty pedepara.

JUis KauyeCTBEHHOTO BBINOJHEHUS JA0OPATOPHBIX pabOT KaXAbI CTYIEHT
JIOJKEH 3apaHee MOJIrOTOBUTHCS K ouepenHoil padore. IloaroroBka ckiaapiBaeTcs U3
U3y4eHUsS LeIM, 3aJad M CcoAepXkaHus J1TabopaTOpHOW paboThl, MOBTOPEHUS
TEOPETUYECKOr0 Marepuaia, OTHOCAUIerocs K padoTe, MU  TEOPETHYECKOM
O3HAKOMJICHUSI CO CBOWCTBAMH XHUMHUYECKHMX BEIIECTB JIO BBIIIOJHEHHUS DPaOOTHI.
Pe3ynpTaThl MOATOTOBKM OTPAXKAIOTCS CTyAEHTAaMHU B padouyMx TETpaasX, Kyaa
3aMKMCBIBAIOTCS TIEpEeYeHb HEOOXOAMMBIX M3MEPHUTENbHBIX MPUOOPOB M ammaparypa,
IJIaH BBITIOJIHEHUS 1a00paTOpHOM paboThl, pacueTHble (POPMYJIIbI U 3apUCOBBIBAIOTCS
CXEMbl YCTaHOBOK, TaOJUWIbI NJisi 3alMCH OMNbBITHBIX W PAcyYeTHBIX JaHHbIX. Bce
3amicy B pabouMX TETpaasX KaKk IpH MOJATOTOBKE K padoTe, Tak W B Mpoliecce
BBIIIOJIHEHHUS €€ JJOJDKHBI BECTUCh aKKYPaTHO.

22




B Hauane 3aHATHS penogaBaTelb MMyTEM OMPOca U O3HAKOMJICHHS C 3aMMCSIMHU B
pabouux  TeTpaasxXx  MPOBEPSET  MOATOTOBIEHHOCTh  KaXJOro  CTyJIEHTA.
HemnoaroToBneHHble CTYIEHTHl K BBINOJIHEHUIO JAa0OpaTOpHOM pabOThl HE
JIOTTYCKaIOTCA.

TpedoBaHus K nMpeacTaBjieHU0 U 0POPMIICHUIO Pe3yIbTATOB
CaMOCTOAATEJILHOM PadOThI

[ToaroToBka k 1abopaTOpHBIM paboTaM OIIEHUBAETCA B XOJIe€ YCTHOTO OIpoca
1o NSATUOAJILHOM CUCTEME.

Otuersl 1O  na0OpaTOpHBIM  pabOTaM  COCTABJISIIOTCA  CTYJEHTaMHU
WHMBUTYyaIbHO U 3alUIIAIOTCS YCTHO, OTICHUBAIOTCS 1O MATHOAUTLHON CUCTEME.

OTt4etsl MO TabOPaTOPHBIM paboOTaM MPENCTABISAIOTCS B JEKTPOHHOU (hopme,
IIOJITOTOBJICHHBIC KaK TEKCTOBBIC JJOKYMEHTHI B pegakrope MSWord.

Otyer mo paboTe MOKEH OBITh 000OIIAIOMIMM JOKYMEHTOM, BKJIIOYATh BCIO
UH(OPMAIMIO 1O BBIOJHEHUIO 3a/laHUii, B TOM WYHCIIe, ypaBHEHUS pPEaKIIUi,
TaOJNHIIBI, METOJUKY TPOBEJCHUSI JIA0OPATOPHBIX OMBITOB, CIUCOK JIUTEPATYpHI,
pacyeTsl U T. [I.

CTpykTypHO OT4YeT MO JabopaTOpHOM paboTe, KaKk TEKCTOBBIM JOKYMEHT,
KOMILJIEKTYETCS IO CIIEYIONIeH cxeme:

TutyneHbIll JHUCT — oOO0s3aTelbHAas KOMIIOHEHTAa OT4YeTa, MepBas CTpaHHIlA
oTyeTa, MO MPUHATON I JabopaTOpHBIX padboT Gopme (TUTYJIbHBINA JUCT OTYETa
JIOJDKEH pa3MelaThbes B o01ieM Qaiiie, r/ie NpeaCcTaBlIeH TEKCT OTYETA).

HcxonmHble naHHBIC K BBITIOJIHCHHUIO 3aJlaHUA — O0s3aTellbHas KOMITOHCHTA
oT4YeTa, C HOBOW CTPAHMIIBI, COICPKAT YKa3aHWE BapUaHTa, TEMBI U T.]1.).

OcHOBHAsT 4YacTh — MaTepuaabl BBITIOJIHCHUS 3aJaHHWid, pa30MBaeTCs TI0
pyOpuKaM, COOTBETCTBYIOIIUX 3aJaHUSM paOOTHI, C HUEPAPXUUICCKON CTPYKTYPOM:
MYHKTHI — TOAMYHKTHI U T. II.

PekomeHmyeTcss B OCHOBHOW YacTH OTYETa 3aroJIoBKM PYyOpHK (MOApyOpHK)
naBaTb  WcxoAs W3 (OPMYIHMPOBOK  3ajaHui, B (QopMe OTIJIAroJbHbIX
CYIIIECTBUTEIIbHBIX.

BriBobl — oOs3aTenbHas KOMIIOHEHTa OT4YeTa, COJAEPKUT 0000IIaromme
BBIBOJIBI TI0 paboTe (Kakue 3aJlaydl PeIieHbl, OIEHKA Pe3yIbTaTOB, YTO OCBOCHO MPH
BBITIOJIHEHUU PaOOTHI).

Cnucok nurepaTypsl — 00s13aTebHAs KOMIIOHEHTA 0TYeTa, C HOBOM CTPAHUIIBI,
COJICP)KUT CITMCOK HWCTOYHHUKOB, WCITOJIb30BAHHBIX TIPW BBITIOJIHCHUH PaOOTHI,
BKJIFOYAsl DJICKTPOHHBIC HCTOYHUKH (CIHCOK HYMEPOBAaHHBIH, B COOTBETCTBUU C
MpaBUJIaMH ONKUCaHusi Oudamorpadun).

Odopmienue oTyeTa mo JrabopaTopHo padore.

Otyer 1o sabopaTOpHOM pabOTEe OTHOCUTCS K KAaTErOpUH «IHChbMEHHAas
pabota», opopmiseTcss 1o mpaBuiiaM OGOPMIICHUS MMCHbMEHHBIX padOT CTyACHTaAMHU
JIBDY.

Heobxoaumo oOpaTUTh BHHUMaHHE Ha CICAYIONIME acCleKThl B O()OPMIICHUHU
OTYETOB PadOT:

- Habop TEeKCTa;

- CTPYKTypHpOBaHHE PaOOTHI;
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- odopmiieHHE 3aroJIOBKOB BCE€X BHIOB (pyOpHK-TIOAPYOpPUK-TTyHKTOB-
MOJITYHKTOB, PUCYHKOB, TaOJHII, IPUIIOKCHUN );

- odopmIieHUE TIEPEIHUCTICHUH (CITUCKOB C HyMEpaluen Wil MapKuPOBKOH );

- odopmieHHE TaOIHII;

- odopmieHHe WUTIOCTpauii (rpaduku, pUCyHKu, portorpadun, CXeMbl);

- Habop u opopMIIeHHE MaTEMaTUUECKUX BhIpakeHUH (hopmyn);

- odopmiIeHHE CIIUCKOB JUTepaTypbl (OmOnMMorpad@uuecKux OMUCAHUM) U
CCBIJIOK Ha UCTOYHUKH, ITATHPOBAHHSI.

HaGop Tekcta OCyIIeCTBIACTCS Ha KOMIBIOTEpE, B COOTBETCTBHUU CO
CJIETYIOIMMHU TPEOOBAHHUSIMHU:

® TIeYaTh — HA OJHOU CTOpOHE JincTa Oemoit Oymaru popmarta A4 (pasmep 210
Ha 297 MM.);
o WHTEPBAJI MEKCTPOYHBIN — IOy TOPHBIN;
o mpudt — Times New Roman;

e pasmep mpudpra - 14 nr., B TOM 4YHUCIE€ B 3arojoBkax (B TaOIuIax
nomyckaercs 10-12 nr.);

o BBIPABHUBAHUE TEKCTA — «I10 IIUPUHEY;
o MOJISI CTPAHUIIBI - JieBoe — 25-30 MM., mpaBoe — 10 MM., BepxHee U HUKHEE —
20 MM.;

® HyMepalus CTPaHWIl — B NMPABOM HIKHEM YTIIy CTpaHUIbI (i1 CTpaHUIL C
KHIDKHOW OpHEHTaInel), CKBO3HAs, OT TUTYJIBHOTO JINCTA JIO0 TOCICAHEH CTPAHUIIBI,
apabckumu 1udpamu (IEPBOM CTPAHULICH CUUTAETCS TUTYJIbHBIA JIUCT, HA KOTOPOM
HOMED HE CTaBHUTHCS, HA CIACAYIONICH CTpaHUIle IPOCcTaBsieTcs nudpa «2» u T. 1.).

® DpEXKHM aBTOMAaTHYECKOTO IEPEHOCA CJIOB, 32 HCKIIOUYCHHEM THUTYJIBHOTO
JUCTa U 3aroJIOBKOB BCEX YpOBHEH (MEpEeHOC CIIOB IS OTIEIhHOTO ab3ara
omokupyetcst cpeactBamu MSWord ¢ momomsio komanasl «@opmat» — abd3ar npu
BBIOOPE OIIINH «3aMPETUTh ABTOMATUYECKUM MEPEHOC CIIOBY).

Ecnmu pucyHok wnm tabnuna pa3MmenieHbl Ha nucte ¢opmara Oonbine A4, ux
CIeyeT Y4YWThIBATh KaK OJHY cCTpaHuily. HoMmep cTpaHUIBI B 3ITHX CIydasx
JOTTYCKAeTCs HE TPOCTABJIATh.

Crmcok muTepaTypsl U BCE MPUIIOKEHUS BKIIOYAIOTCS B OOIIYIO B CKBO3HYIO
HYMEPAIHWIO CTPAHMI] paOOTHI.

MeToanueckue peKOMEeHAANUH /I MOATOTOBKH K YCTHOMY OIPOCY

CobecenoBanue SIBJISIETCS OJHOW M3 COCTABJISIIOIIMX Y4YEOHOM AESATETbHOCTU
CTYyJIEHTa TIO OBJIaJICHUIO 3HaHUAMU. [lenpro cobecenoBaHms SIBISCTCS ONPEACIICHNE
KauecTBa  YCBOGHHs  JIEKIIMOHHOTO  Marepuaja M YacTH  JIUCIUIUIMHBI,
MpeTHa3HAYCHHOU SISl CAMOCTOSITEILHOTO U3yUYCHHUS.

3amauu, CTOSIIUE TIepeT CTYACHTOM IPH MOJITOTOBKE K YCTHOMY OMPOCY:

1. 3aKperuIeHre MOTyYeHHBIX paHee TEOPETUICCKUX 3HAHUM;
2. BBIpabOTKa HABBIKOB CAMOCTOATEILHOMN pabOTHI;
3. BBISICHEHHE TTOATOTOBJIICHHOCTH CTYJICHTa K OyayIIei MpakTHIeCcKoi padoTe.

Tema cobecenoBaHus W3BECTHA U MPOBOJUTCS OHO MO CPABHUTEIHHO HEIABHO
W3YYCHHOMY MaTepually, B COOTBETCTBUUM C TIEPEYHEM TEM M BOIPOCOB IS
MOJITOTOBKH.

24



[IpenogaBaTens TOTOBUT 3ajaHus JUOO MO BapuaHTaM, JMOO WHAMBHIYAIbHO
JUIsL Kakaoro cryaeHrta. [lo comepikanuio paboTa MOXKET BKJIHOYATh TEOPETUYECKUM
MaTepual, 3ajladd, TeCThl, pacyeThl W T.NI. BBIMOJHEHUIO PA0OTHl MPEIIIECTBYET
MHCTPYKTaX MPEroaaBaTeis.

KitoueBbIM TpeOoBaHMEM TMpU TMOATOTOBKE K COOECEJOBAaHUIO  BBICTYIAET
TBOPUYECKHUH MOAXO0M, yMEHUE 00pabaThiBaTh U aHATU3UPOBATh HH(MOPMAIIHIO, JIEeTaTh
CaMOCTOATENbHBIE BBIBOJIbI, OOOCHOBBIBATH 11€JIECO00PA3HOCTh U A(PPEKTUBHOCTD
IpelaraéMbpIX PEKOMEHAAMI W pelieHuil mpoOiieM, YETKO W JIOTUYHO H3Jararb
cBon MbIcid. [loaroTtoBky k cobeceqoBaHHIO ClIeAyeT HAuWHATh C TMOBTOPEHUS
COOTBETCTBYIOILIETO pazjena ydeOHHKa, y4eOHbIX MOCOOMH MO JaHHOW TeMe U
KOHCITEKTOB JICKIIHH.

CamocTosiTenbHass padoTa CTYAEHTOB IO M3YYEHUIO OTHECIBHBIX TEM
JUCUUIUIMHBL BKJIIOYAET IMOMCK Y4YE€OHBIX NOCOOMH MO JaHHOMY MaTepHaly,
npopaOOTKy M aHalIu3 TEOPETUYECKOTO MaTepuana, CaMOKOHTPOJb 3HAaHUU IO
JAHHOM TEME C IMOMOILBI0 KOHTPOJIBHBIX BOIIPOCOB U 33/IaHUN.

3agaHue HA 1I0M K J1a00paTOpHbIM 3aHATHAM Nel-5

[TpocMoTpeTs MaTepuan JEKIHUi, Y4eOHHKM M METOJUYEcKoe Iocoldue K
IPaKTUYECKUM 3aHATHSIM M TOJATOTOBUTH OTBETHI HAa BOIIPOCHl II0 3aKOHaM
TEPMOJUHAMUKHI

3ajaun 11 CaMOCTOSITENIBHOTO pEelIEHUs IpeicTaBiieHbl B [Iprioxenun 1.
3anmanue Ha TOM K TaOOpaTopHBIM 3aHATUSM Ne6-13

[IpocmoTpeTs Marepuan JIeKIUH, Y4YEOHMKHM UM METOAMYECKOe Mocooue,
MOJATOTOBUTH OTBETHI HA BOMPOCHI 110 TEOPUU CUCTEM NIEPEMEHHOIO COCTaBa

3agaHue Ha 1I0M K J1a00paTOpPHbIM 3aHATHAM Nel4-17

[IpocMoTpeTs MaTepual JEKUUH, yHeOHUKH U METOANYECKOE Iocolue,
MOJATOTOBHUTH OTBETHI HA BOMPOCHI [0 TEOPUU KUHETUKHU PEaKIUi

3ajauu A1 CaMOCTOSITENIBHOTO pEelIeHUs IpeicTaBlieHbl B [Ipuioxenun 1.

3agaHue HA 10M K JabopaTopHbIM 3aHsaTusiM Nel7-30
[TpocMoTpeThs MaTepual JeKIui, yaeOHUKHA U METOJUYECKOE T0cOOHe, TOATOTOBUTh
OTBETHI HA BOIIPOCHI 10 TEOPHUH JIEKTPOXUMHUUYECKHUX ITPOLIECCOB.
3ajaun A1 CaMOCTOSITENIBHOTO pEelIeHUs IpeicTaBiieHbl B [Ipuioxenun 1.
Metonunueckoe mocodue kK 1abopaTopHbIM padbotam HaxoauTcs B [Ipunoxenun 3.

[ToAroTOBUTBCA K PELIEHUI0 pacyeTHbIX 3adad. Pemmrs 3amaum Ui
CaMOCTOATEILHOTO PEIIEHUS U3 METOUYECKOTO MOCOOUS:

3agaum I CaMOCTOSAATEJIHLHOTO PellleHus].
BapuaHnT 1
1. Xumuueckast KnHeThKa. OCHOBHBIC MOHSITHSI XUMUUYECKOW KHHETUKHU: CKOPOCTh
peaKkLuu, CPeAaHsst CKOPOCTh, UCTUHHASL CKOPOCTh peakiuu. MaKkTophbl, BIUAIONINE HA
CKOPOCTh peakinu (MOATBEPAUTE MPUMEPAMH).
2. 3aBUCUMOCTbH CKOPOCTH PEAKIIUU OT KOHIICHTPAIUU. 3aKOH JACUCTBYIOIIUX MACC IS
TOMOTEHHBIX U T€TEPOrE€HHBIX PEAKIIUMN.
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3. Beruuciauth KOHCTaHTY CKOPOCTH OMMOJICKYJIIPHOM peakiiuu oOpa3oBaHMUsI
docrena CO+Cl,=COClI,, 27°C koau4ecTBO pearupyroIyx BEIIeCTB H3MCHUTCS
CIICYIOIINM 00pa3oM:

BpeMms oT Hauasna onbiTa, MUH | 0 12 24 36
KonrenTparus ucXoaHbIX BEIIECTB, 0,0187 0,0179 @ 0,0173 0,0167
MOJIB/TI

HaiiTi KOHIEHTpAIMIO UCXOAHBIX BEIIECTB Yepe3 3 yaca NMOCie Havalla PeaKIHHu.
4. PaznoxeHue nepoKcuaa BOJOPOa B BOJHOM PAacTBOPE SIBISIETCS
MOHOMOJICKYJISIPHOM pEaKIUeil, €¢ KOHCTaHTa CKOpoCcTH paBHa 5,081 102 mun™
OnpenenuTs BpeMs, 3a KOTOPOE NMEPOKCHU BOJIOpoa pacnanaercs Ha: a) 50%; 0)
99,9%.

BApPHAHT 2

1. TloHsITHE O MOJIEKYJIIPHOCTH U MOPSAKE Peakiiuu. MeTo bl onpeaesieHust mopsiaKa
peaKuuu.

2. Kunetnueckue ypaBuenus 0, 1 u 2-ro nopsiakos. [lepuon monymnpeBpaiienus, €ero
CMBICIL.
3. Ykazats nopsinok peakuuun CH3COH (1) = CHy (1) + CO () 1o BemecTBy 1
HanucaTh KHHETHYECKOE ypaBHEHHE peakiuu. Kak u3MEHUTCSl CKOPOCTh peakinu
IIPU: a) YMEHBUIEHUU KOHUEHTPALMH alleTalIbJIeruaa B 2 pa3a; 0) yBeITu4eHUN
JlaBJieHus B 3 pasza.
4. Yxazatb nopsgok peakiuu N,O, (1) = 2 NO; (1) 3anucars Beipakenue 3.J[.M. mis
JTaHHOM peakiuu. Kak U3MEHUTCS CKOPOCTh PEAKIINK MPU: a) YBEIMUECHUN
koHueHntparuu N,O4 B 1,5 paza; 0) yMeHbIlIeHUH JIaBJIeHUs B 3 pasa.

BapuaHT 3
1. UTo Takoe CKOpOCTh XUMHUYECKON PEAKIMU U CKOPOCTU Mo KoMroHeHTam? KakoBa
UX pa3MEpPHOCTH?
2. ChopmynupyiiTe 3aKOH JIeUCTBYIOMUX Macc. s anemeHnTapHoi peakiuu A + 2B
— AB2 HAIUILINATE BBIPAXKEHUSI 1JI1 CKOPOCTU PEAKIIUU U CKOPOCTH MO KOMIIOHEHTaM.

3. Bo CKOJIBKO pa3 BO3pacTaeT CKOPOCTh PEAKLUHU ITPU MOBBILIEHUN TEMIIEPATYPBI OT
20 no 60°C, ecnu Heprus akTuBaiuu paBHa 125,61 kJx/moinb?

4. B 1952r. B opranu3M yejaoBeKa nonaja paauoHykKiana cTpoHuuii-90. B kakom
roxy ero ocrarercs 40%? t (°°Sr)=28,7 roza.

Bonpocel k 1a00paTOPHBIM 3aHATHAM

JlabopaTtopHsbie pabotst Nel,2.
1. Chopmynupyiite u 3anumuTe | 3aK0H TEPMOTUHAMUKH.
2. Onpenenute MOHATHE “TETUIOBON d(D(PEKT XUMUYECKON peakinm’ .
3. 3akoH ['ecca u ciencTBUs U3 HETO.
4. JlaWiTe ompeaeneHUe CTaHAAPTHBIX TEIUIOT CropaHus W 00pa30oBaHWUS,
MHTErpalibHON U MudPepeHraibHON TEIIOT PACTBOPEHUS.
5. B kakux ciyyasix TeIioTa peakuu MOKET SBIATHCS QYHKIUEH COCTOSHHUSL.
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6. Uem ompexpensiercss 3HaK TemioBoro s@dekra pactBopenusa? IIpenmonoxure,
KaKOB 3HaK TeryioBoro addekra OyaeT npu pactBopenuu B Boje: a) HCI (raz), 0)
H,SO, (xonir.), B) NaF (kpucr.)?

7. Kakue TepMoHAMIYECKHE BETUMIUHBI OMPEIEISIOT METOI0OM KalOpUMETPUN?

JlaGopatopHas padota Ne3.
1. Yro takoe mpaswio ¢a3? IlpuBenute onpeneneHus ClenyrolIUX MOHATHM: ¢a3a,
COCTaBJISIFOLIME BEIIECTBA, KOMIIOHEHTHI, YUCIIO CTENEHEH CBOOO/IHI.
2. Ha yem ocHOBaH Tepmuueckuii aHanu3? Kakre MeToapl TEpMUYECKOIO aHAIN3a BbI
3HaeTe?
3. UeM OOBICHAIOTCS CKAUKU TEMITEPATYPhl HA KPUBBIX OXJIAXKICHUS?
4. Yro Takoe 3BTekTukKa? [IpuMennTe npaBmiio a3 K MOJTYyYEHHOM BaMH JUarpaMMe
maBkocTu. Kakve M3MEHEHHsI MPOUCXOIAT MPHU OXJIaXIECHUU CHCTEM Pa3IM4HOIO
cocrasa?
5. Kakme ympolieHrs BHOCAT NIPH IMOCTPOCHHM IUIOCKHX JUArpaMM COCTOSTHUS
OMHApHBIX (JBYXKOMIIOHEHTHBIX) CUCTEM?

JlabopaTtopHbie paboTbl Ne5,13.
1. YUto Takoe kpuockonusi? 3anuMIIMTe OCHOBHOE YpaBHEHHE KpUOCKONUH. [Ipn kakux
YCJIOBUSIX 3TO YPaBHEHHUE MOKHO HCMOJIb30BAThH IJI1 BBIUHUCIICHHS] MOJISIPHOM MacChl
pacTtBopeHHOro BemectBa? Korma 0CHOBHOE ypaBHEHHE KPUOCKOIMH JAaCT HEBEPHBIE
PE3YABTATHI Ul HACAIBHOTO KUIKOrO pacTBopa?
2. Yto Ha3bIBaeTCAd KPUOCKOMUYECKON NOCTOSIHHOM? Kak MOYKHO 3KCIIEpUMEHTATBHO
ONPENEIIUTh U TEOPETUYECKHU PACCUUTATD €€ BEINUNHY ?
3. Kak mnpolayT KpuBBIE 3aBUCUMOCTH JaBJIEHHS Iapa pPacTBOpAa HEIIETY4Yero
BEILIECTBA PA3JIMYHBIX KOHUEHTPALWW, €CIM MX HAHECTH HA IUArpaMMy COCTOSHHUS
YUCTOTO pacTtBoputensa? MOXKHO JIM Ha 3TOM AMarpaMMme MOKa3aTh, KAK U3MEHSETCS
TeMreparypa 3aMep3aHusi W KUIIEHHS pacTBOpa B 3aBUCUMOCTH OT €ro
KOHIIEHTpaIuu?
4. Kakumu cooOpaXeHUSAMH HEOOXOJUMO PYKOBOJACTBOBAThCSA TP  BBIOOpE
pacTBOPUTENS Il KPUOCKONMYECKOTO METOAA OIPEAEIICHUS MOJIIPHOM MAaccChl
PacTBOPEHHOIO BEUIECTBA?
5. Kakue cBoiicTBa pacTBOpPOB Ha3bIBAIOTCS KOJUIMUraTUBHBIMU? Ilepeunciaure ux u
HAIUIINATE COOTBETCTBYIOLINE YPABHEHHUS.

JlaGopatopHas padota Ne6.
l. Uro Takoe monsipu3anus U TMOJIAPU3YEMOCTh BemiecTBa? KakoBa CBSI3b MEXIY
HUMU?
2. HazoBuTe OCHOBHBIE COCTABIISIFOLINE MOJSPU3ALIMU BEILIECTBA.
3. KakoBbI 0COOCHHOCTH TTOJISIpU3AITIH BEIIECTBA B TOJISIX BHICOKON YaCTOTHI?
4. Yro HaszwpiBaeTCcs pedpakimeil BemecTBa, OT YEro OHAa 3aBUCUT, KaKOBa €€
pa3zMepHOCTh? MeTobl €€ SKCIEPUMEHTAIBHOTO ONpPeIeTICHUs?
5. Kakyro wuHpOpMammioo O BEHIECTBE MOXHO TOJYyYUTh, 3HAS BEJIUYHUHY €T0
MOJISIpHOH pedpakiuu?
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JlabopaTtopHas pabota Ne7.
1. [aiite omnpeneneHue TMOHATUS ‘XUMUYECKOE paBHOBecue”. JIMHaMUYECKui
XapaKTep XUMHUYECKOTO PABHOBECHS M €r0 MOJBMKHOCTh. UTO Takoe oOpaTHMbIe
peakiMd M B 4YeM pa3juyue IMOHATHSA “‘00paTUMOCTh peakiuu’ u “00paTUMOCTh
TEPMOJIMHAMHUYECKOTO Tiponecca’?
2. 3akoH naeucTBUs Macc. Uepe3 KaKuME BEIMYMHBI MOXHO BBIPA3UTh KOHCTaHTY
XUMHYECKOr0 paBHOBeCHA? CBA3b MEXIYy KOHCTAaHTAMU PABHOBECHS, BHIPAKEHHBIMU
Pa3IMYHBIMU CIIOCOOaMHU.
3. KakoBbl TEpMOJUHAMUYECKHE M  MOJICKYJISIPHO-KMHETUYECKUE MPU3HAKHU
PABHOBECHOTO COCTOSTHUSI?
4. Ot gero 3asucut K, n K, peaknun?
5. ChopmMmynupyiTe IPUHIIAN CMEIICHUS XUMUYECKOTO PAaBHOBECHHI.
JlabopaTopHbie paboThr Ne8-12.
1. Naitte onpezaenenue nousAtus “da3oBsiii nepexon”’. [IpuBeauTe npumMepsl.
2. Kakue mnporneccel oTHOcsATCca K (a3oBeiM mepexonam I-ro poma. Ilpusemute
ypaBHEHHUE, omnuckiBaromee ¢aszoBbie mnepexonbl [-ro poma. [lomyuure u3 Hero
YpaBHEHHE JIs MPOLIECCA UCTIAPEHUS KUKOCTH.
3. UTo Ha3bIBAE€TCS aBJICHUEM HACBIIMIEHHOTO Mapa YUCTOM KUAKOCTU? OT 4ero oHo
3aBUCHUT?
4. Kak no 3aBucumoctu P = f (T) onpenenuts npu 3aaHHON TeMIIEpaType TEIJIOBOM
addexT ucnapenus?
JlabopaTtopusbie pabotst Nel2-16,30.
1. Ilonstue karanuza. OOIMKME MPUHIMIBI KaTanu3a. ['OMOTeHHBIN U TeTepOreHHbIN
KaTtanus. Teopust MpOMEKYTOUHBIX COCTUHEHUN.
2. T'ereporeHHble KaTanuTU4Yeckhe peakuuu. (OCHOBHbIE CTaAuU, IOHSATHE
JUMUTUpYIOIIEeH  craguu. Pomb  ajgcopOiuu B KMHETHKE  T'ETEPOTCHHBIX
KaTaJUTUYECKUX peakuuil. YTo Ha3bIBAETCs CKOPOCTHIO I€TEPOr€HHON PEAKIIMU U OT
YEero OHa 3aBUCUT?
3. Jubdy3uonnas u KuUHEeTHUECKas o0OOJIaCTM TMPOTEKAHUS TeTePOTCHHOM
KaTauTH4Yeckor peakuuu. Kakue skcriepuMEHTaIbHBIE JaHHbIE HEOOXOIUMBI JJIs
YCTAHOBJICHUsI 00JIACTU MPOTEKaHUsI peakiuu? 3anuiInTe KUHETHYECKOE YPaBHECHUE
peakuuu, HanOosee MEIJICHHOM cTaaued KoTopou siBisieTcss ud@y3us MCXOIHBIX
BEILIECTB K MOBEPXHOCTU KaTaau3aTopa.
JlaGopatopHas pabota Ne25.
1. Jaiite ompeaeieHne HACAIbHOrO pacTBopa. KakoBbl €ro OCHOBHBIE MPU3HAKU U
P KaKUX yCIOBUSX OH 00pa3yeTcs?
2. Yem 0OYCJIOBJICHBI TOJIOKUTEIbHBIE W OTPUIIATEILHBIE OTKJIOHEHHUS OT 3aKOHA
Paymns. [IpuBenute mpuMepsl pa3aMdHbIX TUIIOB OMHAPHBIX JKUJIKUX HEOTPAHUYCHHO
CMEIIMBAIOIIUXCS PACTBOPOB.
3. 3akonnl KonoBanoBa-I'n60ca. [losicHuTe >TH 3aKOHBI HAa AWArpaMMax COCTaB -
TeMIrepaTypa KUIEHUS U COCTaB - 1aBJICHUE.
4. MOXHO JI1 pacCuuTaTh COCTAB Mapa, HAXOJAIIETOCs B PAaBHOBECUU C HJICATHHBIM
pactBopom?
5. B ueM coCTOUT U 1151 4Ero UCMIONB3YETCA “TPaBUIIO phryara’?
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Jlaboparopubie pa6oTsl Ne26-30.
1. Kakue cooTHOIIEHHS CBA3BIBAIOT U3MEHEHUS TepMOAuHaMUyeckux (yHKuuid AG,
AH, AU, AS?
2. C WuU3MEHEHHEM Kakou
raJIbBaHU4ECKOTO dJIeMEHTa?
3. Kakum obpazom, uzmepsiss IJIC raabBaHUYECKOTO JIEMEHTA, MOXHO PACCUUTATh
TepMOJIUHAMHUYECKrEe QYHKIIUU PEaKIIUii?
4. Hanumure ypaBHEHUE pEAKIUH, IPOTEKAIOMIEH B ralbBAHUYECKOM 3JIEMEHTE.
5. Kak cBs3aHbpl TeMmrepaTypHbI KOA(P(UIHMEHT TaJlbBaHUYECKOTO JJIEMEHTA U
TEIJIOTA Mpoliecca rajlbBaHUYECKOM AJIEMEHTE?
6. Moxno 1 9JIC ranpBaHMYECKOI0 3JIEMEHTa U3MEPSTH MPU MOMOIIH BOJIbTMETpA?
Ecau Het, To mouemy?

TepMoMHaMuuecko  ¢yHkuuu cBszaHa  OJ1C

KpuTtepun oieHKH caMOCTOATEIbHOI padoThI

[TonroroBka k 1a00OPaTOPHBIM padOTaM OLIEHUBAETCS B XOZ€E YCTHOI'O OIpoca.
OTueTsl MO 1a00paTOPHBIM pabOTaM COCTABISIOTCSA CTYIEHTAaMU MHAMBUIYAJIbHO U
3alMIIAI0TCSA YCTHO.

Onenka
«aumeno»

TpeboBanusi

CTymeHT BiaJeeT HaBBIKAMH CaMOCTOSTCIBHOM paboTBIl TIO TeMme
uccienoBanus, pedepupoBaTh JUTEPATYpHbIE HCTOYHHKH; METOJaMHU
aHAIM3a TEOPETUYCCKUX W/WIIM TPAKTHYCCKUX ACIEKTOB H3ydaeMOu
obnactu. CtyaeHT ymeeT o0000maTh (aKTUYECKUH MaTepuan, AemaTh
CaMOCTOSITeNIbHbIE BbIBOJABL. PaboTa cCOOTBETCTBYeT TpeOOBaHUSAM H
BBHITNIOJTHEHA B YCTAHOBJICHHBIE CPOKHU.

He packpbiTa CTpyKTypa U TE€OpeTUYECKasi COCTABIISAOMAs TeMbl. CTyIeHT
HE yMeeT 0000maTh (akTUYecKUuil martepualn, AelaTh CaMOCTOSTEeNbHbIE
BBIBOJIBI, HE BJIAJICET HABBIKOM PeepUpPOBATH TUTEPATYPHBIC HCTOUHUKH.

«HEé 3a4umeHo)

VI. KOHTPOJIb JOCTUXEHUSA IIEJIEI71 KYPCA
No OueHouHbIE CpeCTBa -
HAauMEHOBaHHE
o | Korrpommpyemsie | Kox unaukaropa -
/ | pasmemsi/Tembl | mocTHKeHMs PesyabTaThl o0ydenusi | [CKYIIHN TIpOMEX
- JUACIATUTNHEI KOMIIETEHI[MH KOHTPOJIb yTOYHAS
aTTecTall
us
1 OIIK-1.1 3HaeT CrIocoObl Bompoc
CI/ICTeMaTI/ISI/Ipye cucreMaTrui3annu u OHpOC nepea | bl K
XHMHecKast T U aHaIU3UPYET aHaJIn3a pPe3yJIbTaTOB HadyaJIoM 3a4CTy
pe3yNIbTaThl XUMHYECKHUX 3aHATHUS Ne 1-10
TepMoOMHAMUKA XUMHYECKHUX JKCIIEPUMEHTOB, (YO-1).
SKCTIEPHMEHTOB, | HAOIIIOICHHH, U3MepEeHNI
HaOJIIOIEHHUH, YMeeT npaBUiIbHO Ompoc niepen | Dx3ameH
U3MEPEHHUH, 4 | IPOBOJMTH aHAJIU3 Ha4yajaoM Al[MOHH
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TaKKe pe3yIbTATOB XUMHUYECKUX | 3aHSATHUSA Ble
pe3yJIbTaThl 3KCIIEPUMEHTOB, (YO-1). BOIIPOCHI
pacyeToB CBOWCTB | HaOMOACHUH, n3Mepenul, | [lpuasaTue Nel-10
BEILIECTB U | pe3yJbTaTOB PacueTOB OTYETa O
MaTepHuaoB CBOICTB BEILIECTB U BBIIOJTHEHU T
MaTepuaioB, OLEHUBATH nabopaTtopHO
3HAYMMOCTD PE3YJIHTATOB C | 1 pPabOTHI
TOYKH 3PEHUS UX (TTP-6).
MPUMEHUMOCTH
Biageer HaBpIKaMU OK3aMeH
IIOJIy4YEHUSI HAy4HOU IIpunsrue allMOHH
uH(popMaIy U3 aHaIM3a KOJUIOKBHUYMa | bI€
pe3yIbTAaTOB XMMUYECKUX | C OLIEHKOW B | BOIPOCHI
AKCTICPUMEHTOB, coorBercTBH | Nel-10
HaOJII0/ICHUH, U3MEPEHUll, | U C PEUTHUHT-
pe3yIbTaTOB PacueToOB manom (YO-
CBOMCTB BEILIECTB U 2)
MaTepHaIOB
3HaeT KJIacCUYECKUE U Ok3ameH
COB Onpoc niepen
PEMEHHBIE METOIbI AlMOHH
HaYyaJioM
pelieHus 3a1ay mno BI€
N 3aHATUS
BBIOpPAHHOW TEMaTHKE (VO-1) BOITPOCHI
HAYYHBIX HCCIIEIOBAaHUN ' Nel0-15
OIIK-1.2
Ipeuraraer YMeeT oCcyIiecTBIATh Ompoc nepen | Dx3aMeH
I/III{)TG HpeTAIo oTOOp, CHCTEeMATH3AIMIO0, | HA4aJIOM AlMOHH
o3 JE) . TF; OB aHaJIN3 U OLICHKY 3aHATHS BIE
120 6}(;TBCHHI>IX COBPEMEHHBIX (YO-1). BOIIPOCHI
SKCIICOUMCHTOB 1 JIOCTHKEHHM i perienus | [Ipunsitue NeNel0-
p IMOCTaBJICHHBIX 3a1a4 oTYeTa 0O 15
Da3bl pacdeTHO-
COOCTBEHHBIX BBIIIOJTHEHUHT
nepeMeHHOro TEOPETHUUYECKUX
cocTaBa pabor o | PKCTIEPUMEHTOB 1 n1abopaTopHO
pacueTHO-TEOPETUYECKUX | il paboThI
HCITOJIb30BaHUEM
pabor (TIP-6).
TEOPETHUECKHUX
OCHOB Bnaneer HaBeIKaMu Ok3aMeH
TPaIMLMOHHBIX ¥ | KPHTHYECKON OLCHKH TMpumsiTue aIlMOHH
HOBBIX pa3zieloB | OMYYCHHBIX PE3Y/bTaTOB KOILIOKBUYMA Ble
JUIst 000CHOBaHMS BbIOOpa s BOIIPOCHI
XUMHN N C OLICHKOH B
ONTUMAJIBHOM CTPATEruu COOTBCTCTRI NeNel0-
perieHus 3aaa4y 1 C DEHTHHT 15
COOCTBEHHBIX p
manoMm (YO-
IKCTICPUMEHTOB H 2)
pacyeTHO-TEOPETUUECKUX
pabort
XuMnueckoe - OK3amMeH
OIIK-1.3 3HaeT 1ean 1 3aJa9Hu 0
paBHOBECHUE (I)opMan/[pyeT COBCTBEHHEIX IIpocC nepea | allMOHH
HaYyaJioM BIE
3aKITHOHCHIA u IKCIIEPUMEHTAITLHBIX U SAHSITIS BOIDOCKT
BBIBOABL 1o pacyeTHO-TEOPETUUECKUX P
pe3yibTatam pa60T (YO'].) NoNol5-
aHanM3a 20
JIUTEPATYPHBIX YMeeT aHanu3upoBaTh Ompoc nepen | Dx3ameH
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JAHHBIX, JAUTepaTypHbIEC JAHHBIE U | HAYAJIOM aIlMOHH
COOCTBEHHBIX pe3yNbTaThl COOCTBEHHBIX | 3aHSATHUS 13
HKCIIEPUMEHTAJIbH | IKCIEPUMEHTAIbHBIX U (YO-1). BOIIPOCHI
BIX M pacyeTHoO- | pacueTHO-TeopeTndeckux | [Ipunarue NeNel5-
TEOPETHYCCKHUX pabot npu oTyeTa o 20
pabor (dhopMyIupoBaHUH BBITIOJIHCHU U
XUMHUYECKON 3aKJIFOYEHUN U BBIBOJIOB n1abopaTopHO
HaIpPaBJIEHHOCTH i paboThI
(TIP-6).
Biageer HaBbikamMu DK3aMeH
rpaMOTHOM AlMOHH
(bopMyIHpPOBKHU ble
3aKJIIOUYEHUN U BBIBOJIOB BOIIPOCHI
KoHntposbHas
0 pe3ysbTaTaM aHaJIn3a NoNol5-
pab6ora (ITP-
JUTEPATYPHBIX JAHHBIX U 2) 20
JTAHHBIX COOCTBEHHBIX '
SKCIEPUMEHTAIBHBIX U
pacueTHO-TEOPETHUECKUX
pabor
Teopuu DK3aMeH
KaTaJIu3a 3HaeT 00BEKTHI Omnpoc nepes | aMoOHH
UCCJICJIOBAHMUSI 110 HAYaJIoM ble
BBIOpPAHHOW TEMaTHKE 3aHATHUS BOIIPOCHI
HAy4YHbIX MCCIIEJOBAaHUI (YO-1). NoNel5-
20
Ompoc nepen | Dx3aMeH
HAYaJIoM aIlMOHH
OIK-2.1 i
YMeeT nmpaBUIbHO CTaBUTH | 3aHITHS bIC
Pabotaer c
3a/1a4¥ pu pabote ¢ (YO-1). BOIIPOCHI
XUMHUYCCKHMH
XUMHUYECKAMHU [Ipunstue Nel-10
BEILECTBAMH C
BEILECTBAMH C oTyeTa 0
COOIIOIEHUEM
coOJTII0ICHHEM HOPM BBITIOJTHCHUH
HOPM TEXHUKH
TEXHHUKHU 0€30MacHOCTH n1abopaTopHO
0€e301acHOCTH .
i paboThI
(TIP-6).
[TpunsTre DK3aMeH
Braneer naBbikamu KOJUIOKBHYMa | allMOHH
NPUMEHEHHUS CIIOCOOOB U | C OLIEHKOW B | bIe
METOIOB SKCIIEPUMEHTOB C | COOTBETCTBH | BOIIPOCHI
co0JII0ICHEM HOPM u ¢ petunr- | Nel-10
TEXHUKH 0€301MacHOCTH manoMm (YO-
2)
Juexktpoxumusi | OITK-2.2 3HaeT METOJIBI Ok3aMeH
MPOBECHUS CHHTE3a aIMoOHH
| DOBOMIT cHTes BEIJ_IGCJ”I[B Y MaTepuasoB Onpoc neper ble
e a3HOM MpH omﬁ c Hataiom BOIIPOCHI
MaTepHuaoB p pup RAHSTHS p
pasHol mpuposl | HCHOJIB30BaHHEM (VO-1) Nel0-15
C HMEIOIINXCSI METOINK '
HCII0JIb30BaHUEM
HMCIOIMUXCsI YmMeer npaBuiibHO cTaBuTh | Omnpoc nepen | Ok3aMeH
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METOJIUK 3a/1a4u Mpu HavyaJoM aIlMOHH
IUTAHUPOBAHUU H 3aHATUSA ble
MIPOBEICHUH CHHTE3a (YO-1). BOITPOCHI
BEILIECTB U MAaTEpPUAJIOB IIpunsrue NeNel0-
Pa3HOM MPUPOJIBI C oTyeTa o 15
HCIIOJIb30BAHUEM BBITIOJIHCHU U
UMEIOIINXCS METOTUK n1abopaTopHO
i paboThI
(TIP-6).
Bnaneer naBbikaMu DK3aMeH
MPUMEHEHUS] UMEIOIITUXCS alMOHH
MFG)TOI[I/IK K emem&ﬁ KonrpoubHas BIL;
P pab6ora (I1P-
Hay4HbIX 33]1a4 MpU 2) BOIIPOCHI
MPOBEJICHUM CUHTE3a ) NoNel0-
BEIIIECTB U MaTE€pPUAJIOB 15
XumMu4ecKas 3HaeT CTaH1apTHBIE DK3aMeH
TEPMOJUHAMMKA oTiepaluy st alMOHH
oTpeaeneHus Omnpoc nepen | bie
XumMnueckas XUMHUYECKOTO U ()a30BOT0 | HAYaJIOM BOIIPOCHI
KHHETUKA COCTaBa BELIECTB U 3aHSTUSA NoNel5-
MarepuasioB Ha ux ocHose | (YO-1). 20
10 BHIOPAHHOM TeMaTHKe
HAYYHBIX HCCIIEIOBAaHUN
OIIK-2.3
Ompoc nepen | Dx3aMeH
[IpoBoaut
HAYaJIoM aIlMOHH
CTaHJapTHBIC YMeeT oCcyIiecTBIATh
orepanuu s BBIOOD U IIPOBEJCHHE SAMATHA bre
on EI{CJ‘IGHI/M CTaHJIAPTHBIX ONEepanui (YO-1). BOTIpOTHI
p p p [TpunsTue NeNel5-
XUMHUYECKOTO U JUTSL OTIPEJICIICHUS
oTyeTa o 20
(dazoBOro cocraBa | XMMUYECKOTO U (pa3oBOro
BBITIOJTHCHUH
BEILECTB U COCTaBa BEUIECTB U
nabopaTopHO
MaTepuaioB Ha MaTepHUaOB Ha UX OCHOBE | .
i paboThI
HX OCHOBE (ITP-6)
Brnageer naBbikamu DK3aMeH
[Ipunstue
MOTYYEHUs JTAHHBIX C alMoOHH
MCIIOJIb30BAaHUEM KOTUIOKBHYMA | (o
. C OLICHKOU B
CTaHJApTHBIX OlepaIui cootserern | BOTIPOCH
JUISL ONIPENETICHUS . NoNel 5-
U C PEUTHHT-
XUMHYECKOTO U (ha30BOTO 20
mianoM (YO-
coCTaBa BEUIECTB U 2)
MaTepuaIoB Ha KX OCHOBE
DJIeKTPOXUMHUSA - DK3aMeH
p ?{HK 24 3HaeT TEXHUYECKUE Onpoc niepen ALHOHH
POBOHT CpelCTBa U METOIbI HAYaJIoM Lo
HCCICAOBAHNA WCTIBITAHUH TSI pEIICHUST | 3aHITHS BOIDOCH]
CBOUCTB BCHICCTB | 1o cTapneHnbIX 3a1a4 (YO-1). P
¥ MaTEPHUAIIoB C Nel-10
UCIIOIb30BAHUEM | VMmeeT 000CHOBBIBATh Onpoc niepen | Dx3amMeH
CCPpHUHMHOTO MIpUMEHEHUE U Ha4yajaoM Al[MOHH
Hay4HOrO HUCII0Ib30BaTh 3aHATHA 13
00opynoBaHHs TEXHUYECKUE CPENICTBA U (YO-1). BOIIPOCHI
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METOBI UCIBITAHUN IS [Tpunstue Nel-10

pEIICHUS TOCTABICHHBIX oT4yeTa o
3a1a4y BBITMIOJTHEHUH
nabopaTopHO
i paboThI
(TTP-6).
Bnaneer HaBbikaMu DK3aMeH
MOJTyYeHUS] HAyYHBIX aIlMOHH
e3 y;LTaTOB HY‘II/I Konrponpas LIL;
pesy p pabota (I1P-
000CHOBaHHOM BBIOOpE 2) BOITPOCHI

TEXHUUYECKUX CPEACTB U Nel-10
METOJIOB UCTIBITAHUH

TunoBele KOHTPOJIbHBIE 3aJlaHWs, METOJMYECKHE MaTepuaibl, OIpPEAeIIONIHe
MPOLIETypbl OLICHUBAHUS 3HAHWUW, YMEHUM W HABBIKOB U (WUJIM) OMBITA JEATEILHOCTH,
a TaKX€ KauyeCTBEHHBbIE KPHUTEPHUH OLICHUBAHMS, KOTOPBIE OIMCHIBAIOT YPOBEHb
c(hopMUPOBAHHOCTU KOMIIETEHIINM, npenicTaBieHsl B pazaene VIII,

VIl. CIIUCOK YYEFHOM JIUTEPATYPbHI U UHOOPMAIIMOHHO-
METO/IUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI
OcHoBHas JuTEpaTypa
(3J71eKTPOHHBIE U MeYaTHbIE U31aHMS)
1. XaputonoB, HO.S. @usnueckas XuMHs: Y4eOHMK JJIsi  BBICHIETO
npodeccuoHanbHoro odpaszopanusi / 0. f. Xapuronos. — M.: I'D0TAP-Menua,

2013. — 608c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:695584&theme=FEFU

2. Ouznueckas xumus: ydeOHuk. XaputoHoB 0.5, - M. : 'DOTAP-Menua,
2013. - 608 c.: https://www.studentlibrary.ru/book/ISBN9785970423905.html|

JlonosHuTEILHAS JIUTEPATYypa
1. Bond A.M. Electroanalytical methods. Theory and practice / A.M. Bond, D.
Intselt, Sh. Komorski-Lovrich, RJ. Compton, M. Lovrich, H. Lohse, F. Marken, A.
Neudeck, U. Retter, Stoyek C., D. A. Fidler, F. Scholz // Ed. F. Scholz. Trans. from

English. ed. VN Maystrenko. - M .: Binom. Laboratory Knowledge, 2012. — 326 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:253266&theme=FEFU

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAMOHHOH CeTH
«HTEepHeT»

1 https://e.lanbook.com/

2 https://www.studentlibrary.ru/

3 https://znanium.com/

ViII. METOAUYECKHUE YKA3ZAHUSA 110 OCBOEHUIO JUCIIUITJINHDBI
PexoMenganum no mJIaHUPOBAHUIO M OPraHU3ALMY BPEMEHH,
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OTBEJICHHOI'0 HA U3Y4YeHHe TUCHUIIUHBI

Bpewmsi, oTBe1éHHOE Ha CaMOCTOSTEIbHYIO pabOTy, JOJKHO OBITh UCIIOIB30BAHO
oOydJaromumcs IJIaHOMEPHO B TEUCHUE CEMECTpa.

[LtanupoBanne — BaKHEWIIAss 4YepTa YEIOBEYECKOW JeATeIbHOCTH. s
OpraHu3alii y4eOHOW JeATeNbHOCTH dS(P(EKTUBHBIM BapHUAHTOM  SBJISCTCS
WCIOJIb30BaHUE CPEICTB, HAMIOMUHAIOIIMX O CTOAIIMX IEpell BaMH 3ajadax, U X
MOCJIE0OBAaTEILHOCTH BBHITIONIHEHUA. B ponm Takux cpeacts Moryt ObiTh IT-
TexHoJoTHuH  (CMapThOHBI, IUIAHIICTHI, KOMIIBIOTEPHl W T.I.), HMCIOIIHE
MPWIOKEHUS/TIPOTPAMMBI  TIO  OpTaHW3allMd  PACIIOpsAKa JTHS/MecsIa/roga u
CUTHAJIM3UPYIOMIUX O BAXKHBIX COOBITHUSX, HAIPUMEP, O BBHITIOJHEHHUH 3aJlaHUU TIO
ITUucHumIiInHe «Pu3ndeckas XUMH».

PerynspHocTs — mepBoe ycioBHe TMOUCKOB Ooisiee 3(DPEKTUBHBIX CIOCOOOB
paboThl. PekoMeH1yeTcst BEIOpATh AEHB/IHU HEACIH JJIsSl PEryIsIPHON MOATOTOBKH IO
qucuurimae  «Pu3ndeckas XUMHUS», 3TO IMO3BOJIMT MOPAJbHO HACTPOUTHCA Ha
BBITIOJTHEHHE TMOCTABJICHHBIX 3a/a4, IMOJTOTOBUTHCA K HUM M BBIpaOOTaTh IMpaBuUiIa
BBITIOJTHEHUS JIJI1 HUX, HalpUMEp, CHaJala mpopadoTKa MaTepHaa JICKIIUHA, YTeHHE
MEPBOMCTOYHUKOB, 3aTeM BbIJACICHHE U (DUKCHUPOBAHHE OCHOBHBIX  HJICH.
PexomenayemMoe cpeHee BpeMs JIBa 4aca Ha OJTHO 3aHATHE.

Onucanue MoCJaeI0BaTEIbHOCTH ACHCTBUH, 00yYAKOIIMXCS NPUA U3YyYeHHH
TUCHUTITIMHBI

B cooTrBercTBUMM C LemsIMM M 3aJadyaMy AUCUUIUIMHBI CTYJIEHT H3y4daeT Ha
3aHATUAX M JOMa pasleiibl JIEKIIMOHHOTO Kypca, TOTOBHUTCS K IPAKTHYECKAM
3aHATHUSAM, IPOXOAUT KOHTPOJIBHBIE TOYKHM TEKYIIEH AaTTecTalliM, BKIIFOYAIOIINE
paszHbie (OPMBI TIPOBEPKH YCBOCHHSI MaTepHayia (coOeceloBaHHE, TECTHUPOBAHHUE M
ap.).

OcBoeHME TUCIUIUIMHBI BKIIOYAET HECKOJIBKO COCTABHBIX JIEMEHTOB Y4eOHOI
NEATEIIBHOCTH:

1. BHumarenpHOe uYTeHHME paboyell mporpaMMbl y4eOHON JTUCIUTIIIMHBI
(moMoraeT 1eJI0CTHO YBUAETh CTPYKTYPY U3y4aeMbIX BONpOcoB). B Hell copepkutcs
IepeyYeHb KOHTPOJIBHBIX MCIBITAHUW U1l BCEX PA3AEiIOB U TEM, BKIIOYAs DK3aMEH;
yKa3aHbl CPOKM CAAaud 3aJaHHUi, MPEAYyCMOTPEHHBIX YYEOHOW MporpamMmoil Kypca
JUCHUATUIMHBI « PU3UUECKAS] XUMUSY.

2. HeorpemiieMOl COCTaBHOM YacCThKO OCBOECHHUS Kypca SIBISETCS IOCEIICHHE
JEKIUA U UX KOHCHEKTUpOBaHHUE. [ 7TyOOKOMY OCBOEHHIO JIEKIIMOHHOIO MaTrepuala
CIIOCOOCTBYET Mpe/BapUTEIbHAs MOATOTOBKA, BKIIIOYAIONIASl YTEHUE MpEAbIIYyIEH
JeKIUH, paboTy ¢ yueOHHUKaMHU.

3. PerynsipHast moAroTOBKa K MPAKTUYECKUM 3aHSATHSIM U aKTHBHas paboTa Ha
HUX, BKJIHOYAIOIIAs:

— NOBTOPEHUE MaTepHalia JEKIHH 10 TEME;

— 3HAKOMCTBO C IUIAHOM 3aHATHSI U CIUMCKOM OCHOBHOW M JIONOJIHUTEIBHOMN
JUTEPATYPBI, C PEKOMEHIALMSIMH 1O IMOATOTOBKE K 3aHATHIO;

— U3Y4YE€HHUE HAYYHBIX CBEJIEHUH O IaHHOM TEME B Pa3HBbIX YUEOHBIX MOCOOUSIX;

— YTEHUE MTEPBOMCTOYHUKOB U MIPELIAraeMor JONOJHUTEIBHOW JINTEPATY DB
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— TIOCEHICHUE KOHCYJbTAMKA C LENbI0 BBIICHEHUS BO3HUKIIUX CIIOXKHBIX
BOIIPOCOB IIPU NOATOTOBKE K MPAKTUYECKUM 3aHATHUSIM.
4. TloaroToBka K 5K3aMeHy (B TEUYEHHE CEMECTpa), MOBTOPEHUE MaTepuasa
BCETO Kypca JUCLUHUILIAHBIL.
Pexomenmanuu mo padore ¢ JurepaTrypou

N3yyeHue AUCHUILUIMHBI CIeIyeT HAUMHATh C MPOPA0OTKU TEMATUUYECKOTO TIaHa
JIEKLIMH, yaenssi oco00oe BHHUMaHUE CTPYKTYpE U COJEP)KAHUIO TeMbl U OCHOBHBIX
NOHATUN. V3ydeHHE «CI0KHBIX» TEM CIIEYET HAUMHATH C COCTaBJICHUS JIOTHYECKOMN
CXeMbl OCHOBHBIX TIOHATHUN, KaTeropuil, cBsa3ed wmexnay Humu. llenecooOpaszHo
npuOETHYTh K KiacCU(UKAIMM MaTepuaia, B YAaCTHOCTH MPU HU3YYCHUH TEM, B
KOTOPBIX MPUCYTCTBYET OOJBIIOE KOJUYECTBO HE3HAKOMBIX IMOHSATUN, KATETOPHUIA,
TEOpWi, KOHIEMINNA, MO0 HACBHIMIEHHBIX WH(pOpMAIMeld THUIOJIOTHYECKOTO
Xapaxrepa.

[Tpu pabote ¢ nurepaTypoil 00s13aTEIbHO BBINUCHIBATh BCE BBIXO/IHBIC JIaHHBIE
10 KaXXJOMY HCTOYHUKY. MOJKHO BBIIIUCHIBATH KPaTKO OCHOBHBIE HJIEU aBTOpa U
MHOTJA MPHUBOAUTH HauOoyiee SpKUE M IOKa3aTeJabHble LUTAThl (C yKa3aHHEM
cTpanui). Muure apryMeHTsl «3a» WA «IPOTUB)» UIEH aBTOpA.

UTeHre HaydyHOTO TEKCTa SIBISIETCS YaCcThlO MO3HABATEIBLHON AesATENbHOCTU. Ee
1edb — MU3BJICYEHHE M3 TeKcTa HeoOxoaumon uHbopmamuu. OT TOro Ha CKOJIBKO
OCO3HaHHA YHTAIONIMM COOCTBEHHAsi BHYTPEHHSS YCTAaHOBKA (HAWTHU HY>KHbBIC
CBEJICHMS, YCBOUTh WHGOPMAIMIO TOJHOCTHIO WJIM YaCTUYHO, KPUTUUYECKU
MpoaHaIN3UpOBaTh MaTepuaJl W T.I.) BO MHOTOM 3aBUCUT 3(PGEKTUBHOCTH
OCYIIIECTBIISIEMOTO ICHCTBUSI.

Hcnonb3ylTe OCHOBHBIE YCTAHOBKM P YTEHUU HAYYHOI'O TEKCTA!

1. undopmalmoHHO-TIOMCKOBas  (3aa4ya — HAWTH, BBIACIUTH HCKOMYIO
uH(dOpMaIHIO);

2. ycBauBaromiasi (yCWJIMs YHTATelNsl HampaBlIeHbl HAa TO, YTOOBI KaK MOKHO
MOJIHEE OCO3HATh U 3alIOMHHUTh KaK CaMU CBEJICHUSI U3JIaraéMble aBTOPOM, TaK U BCIO
JIOTUKY €0 pacCyKJIeHUM);

3. aHATUTUKO-KpUTHYECKass (YUTATENIb CTPEMHUTCS KPUTHYECCKH OCMBICITHTH
MaTepHal, MPOaHAIM3UPOBAB €T0, ONPEIETUB CBOE OTHOLIEHUE K HEMY);

4. TROpUECKas (CO3/1aeT y YMUTaTeNsl TOTOBHOCTh B TOM WJIM MHOM BHUJIE — KaK
OTMPABHOM MYHKT JJIsl CBOMX PACCYKJICHHM, KaKk o0pa3 JJis ACHCTBUS 110 aHAJIOTHUU U
T.II. — UCIOJIb30BaTh CYXJCHHUS aBTOpa, XOJ €ro MBICIEH, pe3ysbTaT HaOII0ACHMS,
pa3pabOTaHHYIO METOJUKY, IOMOJHUTh UX, MIOJIBEPIrHYTh HOBOM MPOBEPKE).

Jli1st paGoThI ¢ HAYYHBIMU TEKCTAMU MIPUMEHSNATE CICAYIONINE BUJIbI UTCHUS:

1. Oubnuorpaguyeckoe —  NOpOCMaTpUBaHUWE  KapTOYEK  KaTajora,
PEKOMEHIaTeIbHBIX CIIMCKOB, CBOHBIX CITUCKOB )KYPHAJIOB M CTATEH 3a TOM U T.IL.;

2. TMPOCMOTPOBOE — HCIOJNB3YeTCs JJig TIOMCKAa MaTepuasioB, COICPKAIIUX
HY)XHYI0 MH(}OpManuioo, OOBIYHO K HEMY IpuOerarT cpaszy Mocjie padoThl CO
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CIIMCKaAMH JIMTCPATYPbl M KaTaJlOraMH, B PC3YJIbTATC TAKOTO HPOCMOTpa HYHUTATCIIb
YCTaHAaBJIMBACT, KAKHNEC U3 NCTOYHHUKOB 6y,Z[yT HCIIOJIb30BAHLbI B I[ElJIBHCﬁIHGﬁ pa60Te;

3. O3HAKOMHTEIBbHOE — TMOJPa3yMEBaeT CIUIOLIHOE, JOCTATOYHO MOAPOOHOE
IIPOYTEHUE OTOOPAHHBIX CTATEH, I1aB, OTAEIbHBIX CTPAHMIL, LIEJb — TO3HAKOMHUTHCS C
XapakTepoM HWH(pOpMalMK, Y3HATh, KAaKHE BOIPOCHI BBIHECEHBI ABTOPOM HA
paccMOTpEHHE, POBECTH COPTUPOBKY MATEPHUAIIA;

4. n3yqaromiee — IpearosaracT JOCKOHAJIbHOE OCBOCHHME MaTepHualla; B XOJe
TAKOr0 YTEHHUS MPOSBISAETCA JOBEpUE YUTATENS K aBTOPY, FOTOBHOCTh NPUHSTH
U3J0KEHHYI0 MH(OpMaIuio, pealn3yercsd YCTaHOBKA Ha MPEIeNbHO I0JIHOE
NOHMMAaHUE MaTepuaa;

5. aHANIUTUKO-KPUTHUYECKOE M TBOPUYECKOE YTCHHE — JBA BUAA UTEHUS OJIM3KHE
MEXAy cO0Oi TeM, YTO YYacTBYIOT B PELICHHUU HCCIEAOBATENbCKUX 3a1ad. [lepBbiii
U3 HUX T[PEANOJaracT HaNpaBICHHBIM KPUTUYECKHM aHalW3, Kak caMou
uH(pOpMaInK, TaK U CIIOCOOOB €€ MOJIyUYEHUs U M0Ja4ul aBTOPOM; BTOPOE — IIOUCK TeX
CYXJCHHUH, (PAKTOB, MO KOTOPHIM WJIM B CBSI3U C KOTOPBIMH, YHMTATEIb CUYUTAET
HY>KHBIM BBICKa3aTh COOCTBEHHBIE MBICIIH.

OCHOBHBIM [JIsl CTyJEHTa SIBIISIETCS W3YydYarollee YTeHHEe — HWMEHHO OHO
No3BOJIsIET B paboTre C y4yeOHOW JHUTEpaTypod HaKaluIMBaTh 3HAaHUS B
npoeccuoHaNbHOM 00J1aCTH.

[Ipu pabore ¢ nUTEpaTypoil MOXKHO HCIIOIB30BAaTh OCHOBHBIE BU/IBI
CUCTEMATU3UPOBAHHOM 3aMTMCH TPOYUTAHHOTO:

1. AnHOTHpOBaHWE — MPEAEIBLHO KPAaTKOE CBSI3HOE OMHMCAHHME MPOCMOTPEHHON
WM TIPOYMTAHHOW KHUTH (CTaThM), €€ COACp)KAHWSA, WCTOYHHWKOB, XapakKTepa W
Ha3HAYCHMUSI.

2. IlnanupoBaHWe — KpaTKas JOTHYECKAsk OPTaHU3aIMs TEKCTa, PACKPBIBAOIIIAS
COJIEp)KaHUE B CTPYKTYPY U3yd4aeMOTo MaTrepuania.

3. Te3upoBaHue — JAKOHUYHOE BOCIPOU3BEJCHUE OCHOBHBIX YTBEPXKICHUM
aBTOpa 0e3 npuBiedeHus: GaKTHUECKOro MaTepuarna.

4. HI/ITI/IpOBaHI/Ie — JHOOCJIIOBHOC BBIIIMCBIBAHHUC M3 TCKCTAa  BBIICPIKCK,
I/IBBJ'IGLIGHI/II‘/II, HanoOoee CYIICCTBCHHO OTPaXXarolllUX Ty WK HHYIO MBICJIb aBTOpaA.
5. KOHCHCKTI/IpOBaHI/Ie — KpaTKOC u IIOCJICA0BATCIILHOC HU3JI0KCHUC

CoACpKaHUs IPOYUTAHHOTIO.
IHoaroroBka K NpakTH4YeCKUM 3aHATUAM

IIpy MmOAroTOBKE K NPAKTUYECKUM 3aHATHUSAM PEKOMEHAYETCS I10JIb30BATHCS
MarepuajgaMM JIEKIIUH, PEKOMEHJIOBAHHOM JIMTEPATYpOM M pecypcaMy HHTEPHET.
Bormpochl, KOTOpble BBI3BIBAIOT 3aTPyAHEHUE MPU MOATOTOBKE, JOJDKHBI OBITH
3apaHee CGHOPMYIMPOBAHBI M O3BYYEHbI BO BpEMs 3aHSATUH B ayJUTOPUM IS
JOTIOJIHUTENBHOTO  pa3bsiCHEHHsI TmpenogaBaresieM. (OTBETbl, BBIHOCHUMBIE Ha
00CyXJIeHHE, TOJKHBI ObITh THIATENILHO MOATOTOBJICHBI U IO HUM COCTaBJIEHA CXeMa
(U1aH), KOTOpPOM CTYAEHT MOJb3yeTcs Ha 3aHATuUU. [Ipu oTBeTe HAJO JOTMYECKU
IPaMOTHO BbIpaxkaThb U OOOCHOBBIBaTh CBOIO TOUKY 3PEHHS, CBOOOIHO OMEpUPOBATH
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MNOHATHAMU W KaTCTOPUAMMU. HpI/I CaMOCTOATCIIBHOM PCIICHUH 3aAa4 HYXKHO
000CHOBBIBATH Ka}K,Zlblﬁ oTall pCIICHUA, HCXOAd M3 TCOPECTUUYCCKHUX MOJI0KEHU I

Kypca.

IMoaroroBka K caave KOJUIOKBUYMOB.
[Ipu moarotoBke K crade KOJUIOKBHYMOB BOCIONB3YHTECh MaTepHalaMu
JICKIIUN U PEKOMEHI0OBAHHOU JINTEPATYPOU.
IMoaroroBka k J1a00paTOPHBIM 3AHATHSIM.
3aoanue Ha 0om k 1abopamopuwvim 3auamusam Nel-5
[IpocmoTpeTs Matepuan JEeKUUW, YYeOHMKH M METOJIUYECKOe Mocooue K
MPAKTUYECKUM 3aHSATHSIM U TIOJITOTOBUTH OTBETHl Ha BOIPOCHI IO 3aKOHAM
TEPMOJIUHAMUKHU
3aoanue na dom k 1abopamoprvim 3anusmusam Ne6-13
[IpocmoTpeTs Marepuan JIeKIUH, Y4YEOHMKHM UM METOAMYECKOe Mmocooue,
MOJITOTOBUTH OTBETHI HA BOMPOCHI TIO TEOPUHU CHCTEM NIEPEMEHHOTO COCTaBa
3aoanue na oom xk nabopamopuvim 3auamusim Nel4-17
[IpocMmoTpeTs MaTepual JEKUUH, y4HeOHUKH U METOANYECKOE IocoOue,
MIOITOTOBHUTH OTBETHI HA BOIPOCHI 110 TEOPUU KHHETUKH PEaKITUI
3aoanue na dom k rabopamoprvim 3ausmusam Nel7-30
[TpocMoTpeTs MaTepual JeKIui, yaeOHUKHA U METOJUYECKOE T0cOOHe, OITOTOBUTh
OTBETHI Ha BOIIPOCHI 10 TEOPUHU IEKTPOXUMUYECKUX MTPOLIECCOB.

33,[[3“11/1 I CaMOCTOATCIIbHOI'O PpCIICHU ITPCACTABICHBI B Pa3aciic X.

IMoaroroBka k 3K3aMeHy U 3a4eTy

B mpomecce moAroToBKM K DJK3aMEHY UM 3a4eTy, CIEAyeT JIMKBUIUPOBATH
UMeroIuecss mpoOenabl B 3HAHMSX, YIITYOUTh, CHCTEMATH3UPOBATh W YMOPSIOYNTH
3sHaamsa. (Oco0oe BHHMaHHE CIEAyeT VYACIUTh OpraHWU3alMH TOATOTOBKUA K
9K3aMeHaM. J[Js 9TOTO Ba)KHBI CIEAYIOIINE MOMEHTHI - COOJIOJCHUE PEeKUMa JIHS:
COH HE MeHee 8 4acoB B CYyTKH; 3aHSATHS 3aKaHYMBATh HE MO3HEE, YeM 3a 2-3 yaca 70
CHA; TIPOTYJIKHA Ha CBEXKEM BO3yXe, HCYTOMHUTEIbHBIC 3aHATHS CIIOPTOM BO BpeMs
MIEPEPHIBOB MEXKTY 3aHATHUAMH. Hanmure moJHBIX COOCTBEHHBIX KOHCIIEKTOB JICKITUN
SBJIIETCSI HEOOXOJIMMBIM YCJIIOBHEM YCIEIIHOM chauu sk3aMmeHa. Ecnu mpormymieHa
Kakas- JM00 JIeKIMs, HEOOXOAMMO €€ BOCCTAaHOBUTh, OO0AyMaTh, YCTPAaHUTH
BO3HUKIIIME BOIMPOCHI, YTOOBI 3alIOMUHAHNE MaTepHasia ObIII0 0co3HaHHBIM. Crienyer
MMOMHUTH, YTO TIPH MOJATOTOBKE K dK3aMEHaM BHauaje HaJ0 MPOCMOTPETh MaTepHal
M0 BCEM BONPOCaM CIaBaeMOW TUCIUIUIMHBI, Jajie€ OTMETUTh JJia ce0s Hauboiee
TPYJIHBIE BOMPOCHI M 00s3aTeIbHO B HUX pazoOpaThcsa. B 3akimouenue eme pas
1eJIeCO00Pa3HO MOBTOPUTH OCHOBHBIE TIOJIOKEHUSI.
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IX. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

HepequL MaTCpUAIIbHO TCXHUYICCKOT'O oOecneueHus MpCaAcCTaBJICH B Ta6JII/IHeI

JUCHUILIAHBI

HanmenoBanne
CIICIIHANIHHBIX ITOMECIICHHI
U TIIOMENIECHUN IS
CaMOCTOSITENIbHOW PabOTHI

OcHAaIIIEHHOCTh CHEUAIbHBIX
HOMEIIEHNN U IIOMEIIECHUN IS
CaMOCTOSITENIbHOW PabOTHI

Ilepeuenn
JIALIEH3UOHHOTO
MIPOrPaMMHOTO
obecreyeHus.
PexBU3uTHI
MOATBEPIKIAOIIETO
JOKYMEHTA

690922, [Ipumopckuii kpait,
r. BnaguBocTok, ocTpoB
Pycckuii, moiayocTpos
CanepHbiii, mocenok AsKc,
10, xopmyce L, ayz. L 502,
L558.

YueOHast ayquTopust s
MPOBEJICHUS 3aHATUI
JIEKIIMOHHOI'O THUIIA,
TPYIIOBBIX U
WHJUBUTyaJIbHBIX
KOHCYJIBTALIUH, TEKYILETO
KOHTpOJIA U
IIPOMEKYTOUHON
aTTeCTalluu

[TomernieHne YKOMILIEKTOBAHO
CHeHaIM3UpPOBAaHHON yueOHOI
Mebenpio (mocagouHbix Mect — 30)
O6opynoBanue:
KK-nanens 47", Full HD, LG
M4716 CCBA — 1 mur.
Jlocka ayauTopHasi.

Windows Edu Per
Device 10 Education,
0365 EDU A1,
Microsoft 365 Apps for
enterprise EDU

690922, ITpuMopckuil kpai,
r.BrnaauBocToK, OCTpOB
Pycckuii, oiayocTpoB
CanepHbIit, mocenok AsKc,
10, xopm. L , Dtax 6, kad.
L 670.
Aynuropus s
CaMOCTOSITENIbHOM pabOThI
U BBINOJHEHHUS
1a00paTOPHBIX padOT

O6opynoBanue:
Harnannavie

nepuoarnIecKast
XUMHUYECKUX
Menneneesa.
JTaboparopuu c
nikadamu, BOJIOCHA0KEHHUEM,
My(denbHple  TeYH, CYLIWIbHBIE
mkadwl, pH-MeTpsl, HarpeBarenbHbIE
npubopel,  XUMHUYECKas  MoCy[a,
peakTuBsbl. {uctrimarop.

IOCOOUS:

crcTemMa
3JIEMEHTOB J.A.
XUMHUUeCKHe
BBITS>KHBIMH

Windows Edu Per
Device 10 Education,
0365 EDU A1,
Microsoft 365 Apps for
enterprise EDU

690922, IIpumopckuii Kpaii,
r.BrnaauBocToOK, OCTpPOB
Pyccknii, moiayocTpos
CanepHblii, mocenok AsKc,
10, xopm. L, Orax 7, kabd
L 652 naboparopuu
KaTajan3a u COpOLMOHHBIX
IIPOLIECCOB

XuMudeckue Jadoparopud C

BBITSDKHBIMU mkagdamu,
BOJIOCHAOKEHUEM, My(QelbHbIe ey,
cymmibHble  mKade,  pH-Merpsl,
HarpeBaTebHbIE pUOOpPHI,
XUMHYECKasi  TOCYyJa,  PEaKTHUBBIL.
Huctrmsarop.

Awmnepmerp MA-11/5 -3 mT.
Awmriepmerp M-104 -3 mir. bans
KOMOUWHUpOBaHHass - 2 mT. Becsl
ananutuyeckue  WA-31.  Becnl
AIIEKTPOHHBIE J1abopaTtopHble HR-
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200. Becor Texanueckue BJIP-200/01
— 2 mwmr. laneBanomerp M-198/1.
I'eneparop 3BykoBo#t 3I-1 — 2 miT.
Ucrounuk Toka 2744.

HUctounuk Ttoka IIMT-70.
Ucrounux  Toxka  [IMA-70. ,
NepUCTaIbTHUECKUN Hacoc,
ocuuionosiporpad,
KaTaJIUTHUYECKUE PEAKTOPBI.

Kanopumerpuueckas
YCTaHOBKA.

Jlaboparopuas yCTaHOBKa
“I'panuna pPacTBOPUMOCTH B
TPOWMHOM CMeCH KUJIKOCTH .

Jlaboparopnas yCTaHOBKa
“KuHeTuka HHBEPCUM caxapo3bl’.

Jlaboparopnas yCTaHOBKa
“KoHcTaHThl Auicconranuu’ - 2 MiT.

JlaGopaTopHas yCTaHOBKa
“Onpenenenue SHTAILINU
HeUTpaau3auuu” C KOMIIBIOTEPHBIM
yIpaBICHUEM.

Nwmeromasacst  matepuanbHas 0a3a  oOecrieyuBaeT  BBINOJHEHHUE  Kypca
XUMUYECKUMH PEAKTUBAMHU, JJAOOPATOPHOM MOCY/I0M, y4eOHO-HAYYHBIM U HAYYHBIM
000pyZOBaHUEM B COOTBETCTBHH C PEATU3YEMOIN HAYYHOU TEMATUKOW J1JAOOpaTOPUIA.

X.  ®OHJAbI ONEHOYHBIX CPEJACTB

IIpuMmepHbIi epevyeHsb oueHOYHBIX cpeacts (0OC)

Yeruslii onpoc: Codecenoanue (YO-1) , Kommoksuym (YO-2)
Incomennbie padoTnl: KontponsHas padota (ITP-2), Jlabopartopras padora (I1P-6)

|. YeTHblii onpoc

1. Cobecenopanue (YO-1) (CpencrBo KOHTPOJISA, OpPraHM30BAaHHOE Kak
cnenuanbHas Oecena mperofaBaTedss ¢ OOYYarONIMMCS Ha TEMBbI, CBSI3aHHBIE C
U3y4aeMol JUCUMIUIMHON, ¥ pAcCYMTAHHOE Ha BBIACHEHHE OO0beMa 3HaHUU
oOyyJaroierocst o onpeaeIeHHOMY pas3feiny, TeMe, mpodiieMe U T.1.) - Bompocsl 1o
TeMam/pasiesiaM JTUCIUIUTUHBI.

Bonpockl k codece10BaHUIO

Chopmynupyiite u 3anuimmTe | 3aKOH TEPMOTUHAMUKH.

Onpenenure NOHIATHE “TETUIOBON 3PHEKT XUMUUYECKON peakiuu’.

3akoH ['ecca u ciencTBHS U3 HETO.

Jlaiite ompezneneHue CTaHAAPTHBIX TEIJIOT CropaHus #  oOpa3oBaHUs,
WHTETpabHOMN U MU PepeHInaIbHON TETUIOT PACTBOPEHUSL.

PO
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5. B Kkakux ciydasx TEmIoTa peakiiuu MOXKET SIBIATbCA (PyHKLIHUEH COCTOSHHUSL.

6. Uem ompenensiercs 3HaK TemioBoro s@dekra pactBopenus? Ilpeamnonoxure,
KaKoB 3HaK TerioBoro 3ddekra Oyner npu pactBopenun B Boje: a) HCI (raz), 6)
H,SO, (xonir.), B) NaF (kpucr.)?

7. Kaxkue TepMoMHAMUYECKHUE BEJIMUMHBI ONPEACIISIOT METOJIOM KaJOpUMETPUH?

8. IlpuHuun KaJOpUMETPUUECKUX HM3MEPEHUN TEIJIOBBIX A(PQPEKTOB: THUIIBI
KaJIOpUMETPOB, TepMOMETp bekmaHa, TEIioBoe 3HAYCHUE KaJIOpUMETpa U CIIOCOOBI
€ro OMpeAesICHUs, yUeT TeII000MEHa ¢ OKPY Kalollel cpe1oi.

9. Kakwue BemecTBa HCIOJB3YIOT B KAa4€CTBE TEPMOXHMMHUECKOTO CTaHIAapTa s
OTIpE/IeTICHUS TETJIOBOIO 3HAYEHUS KajtopuMmeTpa (B padotax 1 u 2).

10. Kakue peakiuu MpUroaHbI 7151 TEPMOXUMUYECKIX U3MEPEHU?

11. Biusier 1M CTeNeHb MU3MENbUCHUSI COJIM Ha BEIMYMHY U TOYHOCTH OIpPEICTICHHS
TEIUIOTHI PACTBOPEHUS COJIH?

12. Yro takoe npasuio (a3? [IpuBeaure onpeaeneHus cleayOMuX MOHATHI: (a3a,
COCTaBJISIFOLIME BEIIECTBA, KOMIIOHEHTBI, YUCIIO CTENEHEN CBOOOIBI.

13. Ha uem ocHoBaH Tepmuueckuil aHann3? Kakue MeToabl TEpPMUUECKOIO aHaIM3a
BbI 3HaeTe?

14. YeM 0OBACHSIIOTCS CKaUKH TEMIIEPATYPbl HA KPUBBIX OXJIAXKICHUS?

15. Yto takoe 3BTekTUKa? [IpumenuTe npaBuio (a3 K moaydyeHHON BaMH TUarpamme
wiaBkocTU. Kakue M3MEHEHHs MPOUCXOMAAT NMPHU OXJAXKIECHUU CUCTEM PA3JINYHOIO
cocrasa?

16. Kakue ympomieHus BHOCAT TpPU TOCTPOCHUU TUIOCKUX JTUArpaMM COCTOSTHHS
OMHApPHBIX (IBYXKOMIIOHEHTHBIX) CUCTEM?

2. KomnokBuyMm (YO-2) (CpenctBo KOHTPOJISE YCBOCHUSI Y4eOHOTO Matepuasa
TEMBI, pa3jelia WM pa3lesioB IUCIUIUIMHBI, OPTraHW30BaHHOE KaK ydeOHOe
3aHATHE B BHJIE cOOECe0BaHUs MpEnoaBaTes ¢ 00yJaroniuMucs.)- Borpocsr
o TeMam/paszesiaM JUCIUTIINHBIL.

Bonpochbl KOJVIOKBUYMOB

Bapuanr 1
1. Yo SABJISIETCS byHKIIHEH COCTOSIHUS:
BHYTPEHHSISl SHEprus, SHTainbnus, padora, terora? s »
JIOKa3aTeNbCTBA UCIIONB3YHTE MK HA pucyHke (raz — He, 1 , |4 s 3
MOJIb) g
2. Onpenenure, I8 KakUMX pPEAKUUM TEIJIOBOM P{ 7" ) - 2
s ekt Bo3pacTaeT ¢ TEeMIEepaTypoil: g L
(1) NH3)+ 0O, = Ny + HyO) o5V, Vv, V

(2) C(TB,) + HzO(r.) — CO+ Hz

PaccuuTaiiTe Tak)ke CTaHAAPTHBIN TETIOBOM 2P (HEKT 1 U3MEHEHNE BHYTPCHHEH
DHEPTUU B ITUX PEAKITUSIX.

3. B kakxom w3 mporeccoB pacmuperus CO, Py

o amm

MexaHudeckas padora Oomnpme? B Touke 1 T = 20 °C. )




[Iponiecc 1—2 coepmiaercs npu T = const. Ilpouecc 1—3 coBepuiaercs O4YeHb
OBICTPO, TEIII0O0OMEHA HET.

Bapuanr 2
1. N300pa3nTte 3aBUCUMOCTH TETIOBOTO A (eKTa peaKIuu:
viArt v At L o v 1Ay + 2 'A2'+... OT TEMIIEPATYPbI, €CIIH 3aBUCUMOCTHU
CYMM TEIIOEMKOCTEH NCXOIHBIX BEIIeCTB (X viCpi) U IPOIYKTOB (v jCpj) OT
TEMIIEPATyPbl HIMCIOT BHI:
Cp

IR OOVE TED

HCEOIHEIE

» T
2. C 1 wmosmeM wuIeanbHOro Ta3a pealM30BaH OOpaTHUMbIA  LHUKIIL,

IIPUBE/ICHHBIM HA PUCYHKE.
Yro sBnsiercs GyHKUHUEW COCTOSHMS: BHYTPEHHSS 3HEprus, pabdorta, Teriora?

JInst noxazaTenbCTBA UCTIOJIB3YUTE UK HA PUCYHKE (Ta3 — a30T)

p
3
2p ?/1
--------- &
P 1 2
[Tpu y Kakux YCJIOBUSIX menioma npoyecca
05V, Vv, Vv
ABIIAETCS dbyHKIMEN cocTosTHUSA?
3. Chopmynupyiite 3axon I'ecca.

Onpenenuts pazHocTs MexAy Qp u Qv ripu 250 C a5 crienyronmx peakuuii:

4HCI(r) +O,= 2H,0 (x) +2Cl;

2802 + 02 :2803 (F),

Bapuanr 3

1. N300pa3ute 3aBUCHMOCTD TEIUIOBOTO 3 (eKTa peaKIIiu:

viArt v Ar . o v 1A + 2'As +... OT TEMIIEPATypPhbl, €CIIU 3aBUCUMOCTH
CYMM TEIIOEMKOCTEH NCXOAHBIX BemecTB (X +Cpj) 1 mpoayKToB (v jCpj) OT
TEeMITepaTyphbl UMEIOT BU/I;

Cp

2o OYETEL

HCEOOHEID
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2. 3akoH ['ecca. CtangapTHbIE COCTOSIHMS M CTaHIaPTHBIE SHTAIbINU
peakiuii. DHTaIbIIUK CrOPAHUS. DHTAIBIIUU 00pa30BaHUS.
Omnpenenuts pasHocTs Mexay Qp 1 Qy mpu 250 C 171 clenyromux peaKiyi:

2Fe + 3/20, = Fe,05;

Ca(OH), = CaO + H,O(r);

3. C 1 momeMm wuAeampHOrO raza pealu30BaH OOpAaTUMBIM  LHUKI,
IIPUBEICHHBIM HA PUCYHKE.

Uro sBisercs (yHKIMEH COCTOSHUS: BHYTPEHHSS dHEprusi, padora, Teraora?
Jl1st nokas3aTenbCcTBa UCIOJIB3YHTE HUMKII HA PUCYHKE (ra3 — BOAOPO.I)

2T, “""“““'T_. _______
_________ YR

T

Kpurepuu oneHnBanusi codeceoBaHus U KOJUIOKBUyMa

Ouenka TpebdoBanus

«324YTEHO» CryzneHT noka3an pa3BepHYThIM OTBET Ha BOIIPOC, 3HAHUE
JAUTEepaTyphl, OOHAPYKUJI IOHUMaHue MaTepuaia,
000CHOBAHHOCTb CYX/I€HHUI, HETOYHOCTH B OTBETE UCIIPABIISET
CaMOCTOSITEIIBHO.

«HE 32a4TEeHO0» CryneHT oOHapyKMBaeT HE3HAHUE BOIPOCA, HEYBEPEHHO U3Jaraer
penIeHue U OTBET.

ITuceMmeHnHbIe padoOTHI
[lucbMeHHBI OTBET TMPUYYaeT K TOYHOCTH, JIAKOHWYHOCTH, CBSI3HOCTH
U3NI0KeHHs MbIcTU. [lucbkMeHHast mpoBepKa MUCIIONIB3YETCsl BO BCEX BUAAX KOHTPOJISA U
OCYIIECTBIISIETCS KaK B ayJIMTOPHOM, TaK U BO BHEAYAUTOPHOM padoTe.
1. Koutponsnas pab6ora (ITP-2)(CpernctBo mpoBepKHM YMEHHI NPUMEHSTH
MOJIyYCHHBIC 3HAHUS I PEIICHUs 3a7a4 OMPEEICHHOTO0 THIA IO TeMe
WM pazzeny) - KoMImiekT KOHTPOJIBHBIX 3aJjaHui TI0 BApUAHTaM.
2. Jlabopatopnasi pa6ora (ITP-6) — cpeactBo [uUIsi 3aKkpeIUICHUS |
MPaKTHYECKOTO OCBOEHUS MaTepuala Mo ONpeIeICHHOMY pa3fely.

KoHTpoJsbHbIe padoThI
Kounrpoabnas padora Nel IlepBriil 3aKOH TEpMOJIUHAMUKH.
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1. 2 Monb HJEaNbHOTO raza 3aHUMAT o0beM Vi mpu Temmepatype Tj.
Bnavane ra3z mpu moCTOSITHHOM 0O0beME HM3MEHSET IEepPBOHAUYAIBLHOE JaBJIICHUE [0
3HaueHus P,, a 3aTeM n300apuvecKu BO3BpAIACTCS K MIEPBOHAYAIILHON TEMIIepaType
T;. Paccumraiite AU, AH, Q u A B »3TUX mnpoueccax, a Takke T, B KOHIE
M30XOPHUYECKOr0 MPOIIECCA.

Ne Iasz | V,-10°, | Ty, | P,-10° | Ne I'ras | V;-10°, | Ty, | P,-10

BapMaHTA M K |° Ila |Bapuanra M K >, Ma

1 O, 149,20 |300 |3,03 15 He 16,40 |1000 1,01

2 N, 20,50 |250 1,01 16 He 14,35 | 700 |4,04

3 H, |43,70 |400 |4,04 17 He 21,87 400 |3,53
2. WNneanbHplll Ta3, 3aHuMaromuii oobem Vi, npu naBieHuu P; cHauana

HM30TEPMHUYECKU pacIIUpseTcs 10 AaBiieHus P,, a 3arem agmabaTHYECKH CKUMAETCS
10 TepBoHavanbHOro ooremMa Vi. Paccumtaiite AU, AH, Q u A B 3THX mporieccax, a

Takke V, IOClIe HM30TEPMHUYECKOro pacmupeHus u T, mocine aauabaTudeckoro
COKaTHsL.

Ne papuanta |Tas | n,moan | P;-10°, Ma | V;-10°, M® | T1, K | P,-10°, Ma

1 He |2 1,01 49,20 - 0,707
2 He |2 2,02 20,50 - 1,414
3 Ne |- 1,51 43,70 400 ]1,010

KourpouabHasi padora Ne 2

1. Beruucnure ternooil a¢ ekt peakunu A ripu 298 K: a) npu P = const ; 6) npu V
= const. TemoBbie 3 PexTh 00pa3oBaHus BEMIECTB MPU CTAHIAPTHBIX YCIOBHUSX
BO3bMUTE U3 CIIPABOYHHKA.

Ne Peaxkmua A Ne Peaxknusa A
BapHaHT BapHaHT
1 2H,+CO = CH30H(>K) 14 SO, + C1, = S0,C1,
2 AHC1 + O, = 2H20(,K) + 2C1, 15 CO+3Hy=CH4 + HZO()K)
3 NH4CL(m = NHs+HC1 16 2CO + SO; = Spowg) + 2CO;

2. Bpraucnute TeminoBoit 3¢ dexT peakiuu npu temmeparype T.

Ne Bapnanrta Peaknusa A T,K T, K
1 2H,+CO = CH30H(, 800 350
2 4HC1 + Oz = 2H,0) + 2C15 750 650

KonrpoabHas padora Ne3 Xumuueckoe papHoBecue
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1. "'a3000pa3Hubie BemecTBa A u B pearupyrot ¢ 00pa3oBaHHEM Ta3000pa3HOTO
npoxaykra C:

1)  Bepasute K, u K, 4epe3 paBHOBEeCHOE KoiM4ecTBO BemiecTBa C, paBHOE X,
€CJIM MCXOAHbIC BelecTBa A U B B35AThl B CTEXMOMETPUUYECKUX KOJUYECTBAX MpPHU
oO1eM JaBieHu paBHOBecHOU cucteMbl P u temnepatype T, K;

2) paccunraiite K, u K. nmpu T =300 K, ecmu P = 7.5.10* Ila, x = 0,45;

3)  BBIYHCIUTE paBHOBECHOE KOJWYECTBO BemectBa C Tpu  JIAaBJICHUM B
paBHOBecHOi cucteme 3-10° ITa 1 300 K;

4)  paccuMTaiiTe CTeNeHb mpeBpalieHus Bemectsa A u B mpu 300 K.

Ne Ne
YpaBHeHMe peakuuu YpaBHeHMe peakuuu
BapuaHTa BapHaHTAa
1 A+B=1%C 14 3A+%B=2C
2 “A+B=C 15 A+ B =3C

Kpurepun onieHuBaHUs1 KOHTPOJIbHBIX padoT
Ouenka TpebdoBanus

«324TEHO» CryneHT nokasall pa3BepHYThIN OTBET Ha BOIIPOC, 3HAHNE
JUTEpaTyphl, OOHAPYXUJI IOHUMAHUE MaTepuasa, pacueThl U
BBIBO/JIbI CJIEIaHbl IPABUIILHO

«He 3aYTeHO0» CryneHt oOHapyKMBaeT He3HaHHE BOMpoca, 00Jiee MOJIOBUHbI
3aJIaHUM HE PEIIeHbl U COZIepkKaT rpyOble OIIMOKHU B PELICHUN

Kpurepuu onieHku 1a00paTopHbIX padoT
Ouenka TpedoBanus
CryneHT BBINOJHSET J1a0OpPaTOPHYIO pPaboOTy B TMOJHOM O00bEME ¢
COOIIOIEHUEM HEOOXOIUMON MOCJIEOBATEIHLHOCTH MIPOBEICHHUS
«3aumeno» U3MEpEeHUH, NPaBWIBHO CaMOCTOSTEIbHO ONpeaeNiseT Lenb paboThl;
CaMOCTOSITENIbHO, PallMOHAJILHO BbIOMpAeT HeoOXoAaumoe 000pyAOBaHUE
JUId TIOJTY4eHUs Hambosee TOYHBIX pe3yJbTaToB MPOBOAMMOI palOTHI.
['paMOTHO W JIOTHYHO ONHCHIBAET X0 pabOTHI, IPABUWIBHO (HOPMYIHPYET
BBIBO/IbI, TOYHO M aKKypaTHO BBITMOJHSET BCE 3allUCH, TaOIMIIbI, PUCYHKH,
4yepTexu, rpadyKu, BBIYUCICHUS U T.I., yMEET 0000marh (akTHIeCKUit
matepuai. Jlomyckaercsl 1Ba/Tpu HeJO04YETa UM O/IHA HerpyoOas omunoka u
0JIMH He104€T. PaboTa COOTBETCTBYET TPEOOBAHUSIM U BHIIIOJHEHA B CPOK.
«He 3aumeno» | CTyIEHT BBIIOJIHUI pabOTy HE MOJHOCTHIO, 00BbEM BBIITOJHEHHOMN YacTH He
MO3BOJISIET CJIeNIaTh MPABUIILHBIC BBEIBOJIBI; HE OINPEEINSIET CAMOCTOSTEIIEHO
1eNb paboThl; B X0J1e pabOThl AOMYCKaeT OJHY U Oosiee TpyOble OmIMOKH,
KOTOpBIE HE MOXET WCIPABUTh, WIA HEBEPHO MPOM3BOAUT HAOIIOJCHHS,
U3MEpEHUus, BBIYMCICHHUS W T.I.; HE yMeeT 0000marh (QakTHYeCKHi
Martepuai. JlabopaTtopHasi paboTa HE BBITTOJTHEHA.
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MeToanyeckue peKOMeHAALMH, ONpele/IAIoNue NPpoueaypbl OeHUBAHUS
pe3yJbTaTOB OCBOCHHS TUCHHUIINHBI

OueHouyHbIe CPeACTBA I IPOMEKYTOYHON ATTECTANMHU

[IpomexyTouHas arrectanusi CTYJICHTOB 0 AUCHUIUIMHE «DHu3nyeckas XuMus
MIPOLIECCHI» IPOBOAUTCS B COOTBETCTBUU c JIOKAJIbHBIMU
HOpMaTUBHBIMH akTamMu JIBOVY u sBusercs obs3arenbHON. Dopma OTYETHOCTH IO
JTUCLUUIUIMHE — 3a4€T, IK3aMeH (9-i ceMecTp) U 3K3aMeH (6-i ceMecTp). IK3aMeH Mo
JUCLUIUIMHE BKJIIOYAET OTBETHI HA 2 BOMIpPOCA.

MeToanueckue yKazaHus 10 ca4ve 3K3aMeHa

DK3aMeH [NpUHHUMAETCS BeAymuM mpenonasareneM. [lpu  Oonbpmiom
KOJIMYECTBE TPYNIl y OJTHOTO MPENOoJaBaTelis WA Py O0IbIION YUCICHHOCTH MOTOKA
M0 PacIOpPsKEHUIO 3aBEyIONIEero Kadeapoi (3aMecTUTelIst JUPEKTopa 1no yueOHou u
BOCIIUTATEIbHOM paboTe) JOMyCKaeTcs MPHUBJICYCHHE B IOMOIINb BEAYIIEMY
MpenoAaBaTellio JAPYyruxX MpenojasaTeneil. B mepByro odepenb NPUBIEKAKOTCA
MpernoilaBaTesid, KOTOpble MPOBOAWIN JAOOPATOPHBIE 3aHATHS IO JUCHUIUIMHE B
rpyIInax.

B MCKIIOYMTENBHBIX CIydasiX, IO COIVIACOBAHUIO C 3aMECTUTENIEM JUPEKTOpa
[lIxonpl Mo y4uyeOHOM M BOCIHHUTATENIBHOM paboTe, 3aBeayrommuil kadeapoil uMeer
MIPaBO MPUHATH 3K3aMEH B OTCYTCTBHUE BEAYIIETO MIPENOAABATETIS.

®dopwma mpoBeaeHUs dK3aMeHa (YCTHasi, MUChbMEHHAs U JIp.) YTBEPXKAAeTCA Ha
3aceaHny Kadeapsl M0 COrJIaCOBAHUIO C PYKOBOJIUTEIEM B COOTBETCTBUH C paboueid
MPOTrpaMMON TUCIUTUTUHBI.

Bpewmsi, npenocrtaBisemMoe CTyAEHTY Ha MOJTOTOBKY K OTBETY Ha JK3aMEHE,
JOJDKHO cOCTaBiATh He Oosiee 40 MuHyT. [lo ucTeYeHMM TaHHOTO BPEMEHU CTYACHT
JIOJKEH OBITh TOTOB K OTBETY.

[IpucyTcTBHE Ha 3K3aMEHE MOCTOPOHHUX JUIL (KpOME JIUI, OCYLIECTBIISIFOLINX
MPOBEPKY) 0e3 pa3pelieHnuss COOTBETCTBYIOIMUX JUI[ (PEKTOpa MO0 MPOpPEKTOpa 1O
y4eOHOM U BocnuTaTesbHOU padoTte, aupekTopa Illkomnsl, pykoBoautens OIIOIT wim
3aBeayromiero kadeapoii), He Aomyckaercs. VMHBamuapl W Julla ¢ OrpaHUYCHHBIMU
BO3MOXXHOCTSIMU  3J0pPOBbsSl, HE HMEIOUIME BO3MOXKHOCTH CaMOCTOSATEIBHOIO
MEePEABUKEHUS, JOMMYCKAIOTCS SK3aMEH C COMTPOBOKAAIOIIMMH.

[Ipu mpoMeXyTOUHOM aTTecTaluu OOYy4YaroImUMCs YCTAHABIIMBACTCS OIICHKA
«3aYTEHO» WA «HE 3a4TEHOM.

[Ipu HesIBKE CTyJIEHTa Ha DK3aMEH B BEJJOMOCTH JICJIACTCS 3aIMUCh «HE SIBUIICS.

Bomnpocsl k 3k3aMeHaM 110 GpU3NYECKOM XUMUM
Bonpocsl k 3k3ameny (5 cemecTp)

1. TepmoamHamMH4YECKHE CHUCTEMBbl M TEPMOIMHAMHYECKHNA METOJ WX OIHCAHUS.
Tepmuueckoe paBHOBecHE CUCTEMBL. TepMOAMHaAMUYECKUE TIEPEMEHHBIE.

2. Temmeparypa. VHTEHCHBHBIE W OJKCTEHCHUBHBbIC BenuunHbl. OOpaTuMble U
HEO0OpaTUMBIE TIPOIECCHI.

3. Temnora u paboOTHl pa3aMYHOTO poja. Beruucienwe pabOThI paciIUpeHus s
pPa3TUYHBIX TMPOIECCOB W PA3IMYHBIX Ta3oB. [lepBhIii 3aKOH TEPMOIUHAMUKH.
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BHyTpeHHss sHEpTUS.

4. 3akon ['ecca u ero cnenactBusa. CTaHnapTHBIE COCTOSHUS U CTAHJAPTHBIE TEIIOTHI
XUMHUYECKUX peakiuil. TernaoTel cropaHus U TEIIOThl 00pa30BaHUsl.

5. 3aBucuMOCTh TemIOBOTO 3ddekra peakuuu oT Temneparypsl. Dopmyia
Kupxrodda. 3aBUCHUMOCTh TEIUIOEMKOCTH OT TEMIIEpaTypbl U PacueThl TEIUIOBBIX
abdexToB peakuuid. TaOGaUIBl CTAHIAAPTHBIX TEPMOJAMHAMUYECKUX BEIUYMH M UX
HCIIOJIb30BaHUE B TEPMOJIMHAMUYECKHUX PacyeTax.

6. Bropoil 3aKOH TEPMOIMHAMHKH W €r0 pa3auydHble (OPMYIHUPOBKU. DHTPOMUSL.
VYpaBHeHHE BTOPOrO Hadalla TEPMOJUHAMUKH JUIsi OOpATHUMBIX M HEOOPATUMBIX
nporieccoB. HepaBenctBo Kiaysuyca u ero o0bsicHEHHUE.

7. DOHTponus Kak (YHKUHS COCTOSIHUA. M3MEeHeHHe 3HTpONUM NpH Pa3IMYHBIX
npoueccax. VI3MEHEHHE OHHTPOIMU W30JMPOBAHHOM CHUCTEMBI W HAalpaBIICHHUE
Ipo1iecca.

8. @dyHnameHTalbHble YypaBHeHuss [uO06ca. Xapakrepuctudyeckue (OYHKIIHH.
Oueprus ['enpMmronsiia, s3Heprus ['m60ca u ux cBoicTBa.

9. VYpauenus MakcBemna. Vcnons3oBaHue ypaBHeHHM MakcBenia sl BbIBOJA
Pa3JIMYHBIX TEPMOJIMHAMUYECKUX COOTHOIIECHUH.

10. YciioBus paBHOBECHS U KPUTEPHUH CAMOTIPOU3BOJIBLHOTO MTPOTEKAHUS MTPOIIECCOB B
M30JIMPOBAHHBIX U HEU30JIMPOBAHHBIX CUCTEMAX.

11. VpaBuenue ['u60ca-I'enpmronbiia u ero posib B Xumuu. BzauMocBsizb paboThl U
TEIJIOTHl XMMHUYECKOr0 MpoLecca.

12. XuMudeckue TMOTEHIMANBI, HMX OIpeAeTcHHe, BBIUMCICHHE U CBOWCTBA.
XUMHAYECKHM TOTEHIMAN WJICAIBHOTO M HEHUJICATBHOIO Ta30oB. MeTon neTy4yecTH.
PaznuyHbie METOIbI BHIYUCIICHUS JIETYYECTH U3 OINBITHBIX JaHHBIX.

13. Ompenenenne moHATHA “pacTBOp”. Paznmudunble crOCOOBI BBIpAXKEHHs] COCTaBa
pactBopa. (Cmecu WuACAIbHBIX Ta30B. TepMOAMHAMUYECKHME CBOMCTBAa Ta30BbIX
cMecen. MieanbHble pacTBOPHL.

14. ]JlaBrmeHue HACBHIIIEHHOTO Tapa >KHIKUX pacTBOpoB. 3akoH Payns. MneanbHbie
JKUJIKAE PACTBOPBI U UX OIpelesieHue. TepMoAMHaMUYECKUN BBIBOJ 3aKoHA Payiis.
OTkIIOHEHMS OT 3aKOHaA Payis.

15. HewuneanbHble pacTBOphI U UX cBoicTBa. Meton akTuBHOCTEH. KoadduinenTo
AKTUBHOCTH U UX ONPEJICIICHHUE M0 MAPUUAIbHBIM IaBJICHUSM KOMITOHEHT.

16. CrangapTHble COCTOSHUSI TIpU OMPEACICHUH XUMUYECKHX TOTEHIIMAJIOB
KOMITIOHEHT. CHMMETpUYHasi 1 HECUMMETPHUYHAsI CHCTEMbI OTCUETA.

17. VI3mMeHeHue  TemmepaTrypbl — 3aTBEpJEBaHHUs W KHUIIEHUS  PACTBOPOB.
Kpuockonnuecknii METO ONTPEAENEHUS MOJISIPHOM MacCCHhI.

18. Ocmotuueckue sBieHUs. YpaBHeHuss Bant-I'opda 11 ocmoTudeckoro
JABJICHUS, €r0 TEPMOJIMHAMUYECKHUI BBIBOJ U 00JACTh MPUMEHEHHUS.

19. Tepmoaunamuueckass kiaccupukanusi pacTBOpoB. DYHKUMU CMEHICHUS IS
UJICATIbHBIX U HEUCATbHBIX PACTBOPOB. ATEPMHUYECKHE U PETYJSPHBIE PACTBOPHI U
MX CBOMCTBA.

20. IMaprimanbHble MOJIBHBIE BEJIMYUHBI, UX CBOWCTBA M METOJBI OINPEACIICHUE W3
OTIBITHBIX JAHHBIX (/711 OMHAPHBIX cUcTeM). Y paBHeHnue [ mb0ca-/lrorema.

21. PaBHOBecHE XHIKOCTh-TIAP B JBYXKOMIIOHCHTHBIX CHUCTEMax. Pa3muyHbie BUIBI
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auarpamm coctossHusa. 3akoHbl ['m606ca-KonoBanoBa. Pa3genenue BemiecTB myTtem
IIEPETOHKH. A3EOTPOIIHBIE CMECH U UX CBOMCTBA.

22. T'ereporennbie cucreMbl. lloHsTue (a3pl, KOMIOHEHTa CHUCTEMBI, YHCIIa
cTerneneit cBooobl. [IpaBuio ¢a3 'nd6ca u ero npuMeHeHue.

23. OJIHOKOMIIOHEHTHbIE CHUCTeMBbI. JluarpamMmbl cocTossHHA BoAbl. da3oBble
nepexosl mepBoro poxa. YpasHenue Knaysuyca-Kianelipona u ero npuMeHEHHE.
da3oBble IEPEX0/Ibl BTOPOTO poAa. Y paBHeHUs DpeHpecTta, UX BbIBOI.

24. ]IByXKOMIIOHEHTHbIE  CHUCTE€Mbl.  PasnuuHble  nuarpaMMbl  COCTOSIHUS
JByXKOMITOHEHTHBIX CHUCTEM M HMX aHalu3 Ha OcHoBe mpaBuia ¢a3. Cucremsi,
oOpa3yrolirue TBEpHAble PAacTBOPbl M XUMHUYECKHE COCAMHEHHUS C KOHTPYIHTHOU U
WHKOHTPY?HTHOM TOYKOM IUIaBJIeHUA. [[narpaMMbl ¢ TOUKON IBTEKTUKH.

Bomnpocs! k 3k3ameny no pusudeckoit xumuu (6 cemecTp)
1. OcHOBHBIE MOHATHUSA U TTOCTYJAThl (PopManbHOM kKuHeTHuKU. [Ipsimas u obpaTHas
KMHETUYECKUE 3a1a4u. [lapameTppl KWNHETUYECKUX YPABHEHUM.
2. MounekynspHOCTh U MOPSAOK peakiuu. MeTo bl onpeieNieHus opsiKa peaKIuu.
Peakiiuu nepeMeHHOro nopsika.
3. VYpasuenue Appennyca. CriocoObl ONpeIeIeHHs ONBITHOM SHEPTUH aKTUBALIUU U
€€ CBA3b C DHEPTUsIMU aKTUBALIMU JIEMEHTAPHBIX MPOLIECCOB.
4. Kunetndeckoe onvcaHue HeOOPaTUMBIX PEAKIIMM MEPBOTO MOPSIIKA B 3aKPHITHIX
cucreMax. Bpems nosyrnpeBpanieHust U CpeHee BpeEMsI )KU3HU UCXOIHBIX MOJIEKYJL.
5. OOparumas peakiysi IEpBOro MOpsiAKa U ONpeeTeHUe €€ KHHETUUECKUX
napameTpoB. CKOPOCTh PEAKIIMU U XUMHUYECKOE CPOJICTBO.
6. HeoOpatnmple peakiiuy HyJIE€BOTO U BTOPOTO MOPSIKOB, OTMPEASICHIE KOHCTAHTHI
CKOPOCTH U3 OIBITHBIX JIaHHBIX. BpeMst mosynpeBpalieHust (Mpyu 0ANHAKOBBIX
KOHIICHTPAIUSX KOMIIOHEHTOB).
7. TlpuHIun KBa3uCTalMOHAPHBIX KOHIICHTPALIUNA U 00JIaCTh €ro MPUMEHEHUSI.
8. VYpasuenue Muxasnuca-MenTten. OnpeneneHne ero KHHETHUYECKUX MapaMeTpoB
U3 ONBITHBIX JaHHBIX. ComocTaBieHue co cxemoil JIenrmropa-XuHIlelbBYy1a B
rE€TEPOr€HHOM KaTaJIn3e.
9. HepaspeTBieHHble 1enHbIe peakiiui. CKOpOCTh TEMHOBOM U (POTOXUMUYECKON
peakiuu oobpazoBanue HBr. YpaBuenue bonenmreiina-JInamaro
10. Mcrionp3oBanne aanadaTuuecKoro MpUOMKEHUS ISl OIMMCAaHUS XUMHYECKOM
PEAKIUM YaCTHIl: MOBEPXHOCTh MOTEHIMAIBHON SHEPTUH, yTh PEAKIIUN, SHEPTUS
AKTUBH3ALUU.
11. Teopusi akTUBUPOBAHHOT'O KOMIIJIEKCA M CTATUYECKHUM BBIBOJ OCHOBHOTO
ypaBHEHUs. B3aMMOCBA3b ONBITHOW U UICTUHHOM SHEPTUU AKTUBALIUH.
12. TepMoanHaMUYeCKUii aCTIEKT TEOPUH AKTUBUPOBAHHOTO KOMIUIEKca. Peakuuu B
pactBopax. YpaBHeHue bpencrena-beeppyma.
13. Teopus akTuBHBIX coyaapenuii. Y paBuenue Tpayria-Jlstonuca. [Ipumenenue
TEOPUH aKTUBHBIX COYJaPEHUN K OMMOJICKYIISIPHBIM PEAKIIHSIM.
14. NuTteprniperaniysi IpeA3KCIOHEHIIMATBHOTO MHOXKHUTENS B CTATUYECKOM U
TEPMOJUHAMHYECKOM ACIIEKTaX TEOPUH aKTUBUPOBAHHOTIO KOMIUIEKCA. DHTPOMHUS
AKTUBALUU.
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15. MoHOMOJIEKYJISIpPHBIE PEAKIIMU U UX OMTMCAHUE B TEOPUU AKTUBUPOBAHHOTO
KOMILJIEKCA (B CTATUCTUYECKOM U TEPMOJUHAMUYECKUX aCIEKTa, TEOPUU COYAAPEHUN.
Cxema JIunnemana. ITonpaBka XuHIIenbBya.

16. 3akonbl hoToxumuu. KBaHTOBBIN BBIXO/I. "J|ByXKBaHTOBBIE MPOIECCHI".
Kunernueckas cxema llItepna-Ponbmepa.

17. OcHOBHBIE MOHATHUSA U KJIacCU(PUKAIIMU B KaTalin3e. MeXaHU3Mbl KaTAIUTUYECKUX
peakuuii. OCOOEHHOCTH reTepPOreHHO-KaTATUTHUYECKUX MTPOIIECCOB.

18. KuneTtunka peakiuii cieriupudecKoro KUCIOTHOTO KaTanu3a. MeXaHu3Mbl
muMuATHpYromue craauu. OyHKIUKA KUCI0THOCTH ['ammeTa. YpaBHeHue bpencrena n
€ro aHaJIu3.

19. Kunertuka Jlenrmiopa- XuHIIENbBY 1A JUTsI pEaKINi Ha OJJHOPOTHON TTOBEPXHOCTH
karanu3aropa. OCOOEHHOCTH KMHETUKH U 3aIIUCU KOHCTAHThl PABHOBECHUS B
a7ICOpOIIMOHHOM cJioe (00U cirydail).

20. KuneTHka reTeporeHHO-KaTaIuTUYECKUX peakiuil ¢ 1u(GHy3uOHHBIMU
orpaHndeHusiMu. BuerHssa qudysus (MeTo1 paBHOOCTYITHON TOBEPXHOCTH).
Kunernka kataquTUYeCKUX peakiuil BO BHyTpeHHen qudy3uoHHoN 00IacTu.

21. OcHoBHbIE NONOXKEeHUs Teopun Appenuyca. [I[puanHbl yCTOMYNBOCTH HOHOB B
pacTBOpax ANEKTPOJIUTOB. JHEPTUU KPUCTAITIMYECKOU PEIIETKU U COJIbBATAllUN
VOHOB.

22. Teopus CUTBHBIX 1EKTPOIUTOB Jle0as-XroKKes: BRIBOI (DOPMYIIBI JJIs
NOTEHIMaIa MIOHHOM aTMocdepsl B pacTBope 1,1-BajJe€HTHOrO 3JEKTPOJIUTA.

23. IlepBoe u BTOpOe mpudmmkenus Teopun [ledast- Xrokkens 11 pacuera CpeHero
MOHHOTO KO3 duiirieHTa akTUBHOCTU. COBPEMEHHBIE TTOAXO/IbI K TEOPUHU CUIBHBIX
AIIEKTPOIUTOB.

24. Y nenpHasi ¥ SKBUBAJICHTHAS 3JIEKTPOIIPOBOTHOCTHU AIEKTPOHOB. [loaBmkHOCTH
OTIIEeIbHBIX HOHOB. [lepBOHavaIbHAsE COBpEMEHHAsI POPMYIUPOBKH 3aKOHA
Konbpayma.

Oo0pa3upl IK3aMeHAIIMOHHBIX OUJIETOB
MHUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHUASA
POCCHUIICKOH ®EJEPAIINN
denepajbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30oBaTe/ibHOe
yupexaeHue
BbICILIEr0 00pa30BaHUA
«JlanbHeBOCTOUHBIN (egepabHbIil YHUBEPCUTET
IlIxoJ1a ecTeCTBEHHBIX HAYK
OOII 04.03.01- Xumust
mu@dp, Ha3BaHUE HAMPABJICHUS MMOJTOTOBKU
Jucuunuuaa Ousndyeckass XuMus
dopma 00ydeHHs OUHAS
Cemectp 5 2022- 2023 yuebHoro roaa
Peanuzyromas kadeapa: Gusndeckoit u aHATUTUIECKON XUMUH
JK3aMeHAUMOHHbIN Ouster Ne 1
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1. TepmoaHAMUYECKUI ACTIEKT TEOPUH AKTUBUPOBAHHOI'O KOMIUIEKca. Peakimu
B pacTBopax. YpaBHeHue bpeHcrena-breppyma.

2. Teopust akTUBHBIX coyiapeHui. Y paBHenue Tpaytua-JIptouca. [Ipumenenne
TEOPUH AKTUBHBIX COYJIapEHUN K OMMOJIEKYJIIPHBIM PEAKITUSIM.

3aB. xadenpoit

MLII. (1KoJBI)

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA
POCCUIICKOH ®EJEPAIINN
degepajibHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00pa3oBaTe/ibHOe
yUpe:KIeHue
BbICIIEr0 NPo¢ecCHOHAIBLHOr0 00pa30BaHUA
«/laIbHEeBOCTOYHBIN (eaepaibHbI YHUBEPCUTET)
IIIkoJ1a ecTeCTBEHHBIX HAYK
OOII 04.03.01- Xumus
mudp, Ha3BaHUE HANPABICHUS MMOATOTOBKH
Jucuurnaa @usnyeckas XuMus
dopma 00ydeHHs OUHAs
Cemectp 5 2022- 2023 yueGHoro roaa
Peanuzyromas kadenpa: Ousnyeckoil U aHATUTHICEKOM XUMUU
JK3aMeHaUMOHHbIN Ouiter Ne 1
1. KuHeTHKa reTreporeHHO-KaTaJuTHYECKUX peakiuil ¢ 1u(Ppy3noHHbIMH
orpaHndeHusiMu. Buemnssa qudysus (MeTo paBHOJOCTYITHOM TOBEPXHOCTH).
KuHeTHka KaTamuTHYeCKUX peakuii BO BHyTpeHHen qudpy3uoHHON 001acTH.
2. OCHOBHBIE TTONO)KEHUS Teopun AppeHnyca. [I[pruunHbl yCTOMYUBOCTH HOHOB
B PaCTBOPAX IEKTPOIUTOB. DHEPTUU KPUCTAIUINYECKON PEIIETKH U COJIbBAaTALUN
VOHOB.

3aB. xadenpoit

MLIIL. (1uKkoms)

Bomnpocs! k 3auery
B yem cmbIci | 3ak0HAa TEPMOIMHAMUKHU.
TennoBo#t A3(PexT XUMHUUECKON peaKIIvu.
3akoH ['ecca u ciiencTBUA U3 HETO.
Omnpenenenre CTaHIAPTHBIX TEIUIOT CropaHUs W 00pa30BaHMs, MHTETPATLHON U
nuddepeHnanbHON TEIIOT PACTBOPEHUS.
5. Temnora peaknuu Kak (QYHKIIAS COCTOSIHUS.
6. 3nak temioBoro s(ddekra pactBopeHus. 3Hak TermioBoro 3ddexra Oyaer mpu
pactBopenuu B Bojie: a) HCI (ra3), 6) H,SO,4 (xoni.), B) NaF (kpucrt.)?
7. Kaxkue TepMoauHaMUYECKHE BEIMUMHBI ONPEACIISIIOT METOIOM KaJOpUMETPUH?
8. IlpuHIUN KaJIOpUMETPUIECKUX U3MEPEHUHN TETUIOBBIX 3(PPEeKTOB

W
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9. Kakwue BemiecTBa HCIHOJIB3YIOT B KAa4€CTBE TEPMOXMMHUYECKOrO CTaHIapTa AJis
ONpEIEJICHNS TEMIOBOTO 3HAYEHUS KAJIOPUMETPA.

10. Yto Takoe mpaBuiio $a3? I[lpuBeaure onpeneneHus Cieayomux MOHATHM: (a3a,
COCTABJISIFOIIME BEIIECTBA, KOMIOHEHTBI, YUCIIO CTENIEHEN CBOOOIBI.

11. Ha yem ocHoBaH TepMmuueckuil aHanu3? Kakue MeToAbl TEPMUYECKOIO aHaIn3a
BbI 3HaeTe?

12. YeM 0OBACHSIOTCS CKaUKH TEMIEPATYPbl HA KPUBBIX OXJIAXKICHUS?

13. YUro Takoe 3BrekTHKa? [IpuMenuTe nmpaBmio a3 K MOTy4eHHON BaMu JuarpamMmme
miaBkocTu. Kakne W3MEHEHHsI NPOUCXOIAT NPHU OXJIAXKIECHUU CHCTEM Pa3IM4HOIO
cocraBa?

14. Kakue ympolleHHus BHOCAT MPU MHOCTPOEHUM IUIOCKMX AUArpaMM COCTOSIHHS
OMHApPHBIX (IBYXKOMIIOHEHTHBIX) CUCTEM?

15. Yto mnpencraBisaoT co0o0il auarpammel coctosiHug? Kakum cuctemaM OHU
COOTBETCTBYIOT?

16. Uro Takoe kpuockomus? 3aluUINTE OCHOBHOE YypaBHEHHE KpHuockomuu. I[lpu
KAaKHUX YCJIOBHUSX 3TO YPABHEHHUE MOKHO MCIOJIb30BaTh JJISl BBIUHUCIICHHS MOJISIPHOMN
Macchl pacTBOPEHHOro BemecTtBa? Korma OCHOBHOE ypaBHEHHME KPHUOCKOIIMH JACT
HEBEPHBIE PE3yJIbTaThl IS UACATBHOIO XKUIKOTO pacTBopa’?

17. Yto Ha3bIBACTCS KPHUOCKOIIMYECKON IIOCTOSIHHOM ? Kax MO>KHO
DKCIIEPUMEHTAJIBHO OIIPENEIIUTh U TEOPETUYECKN PACCUUTATh €€ BEJINUNHY?

18. Kak mpodayT KpUBbIE 3aBHCHUMOCTH JIaBJICHHUS TIapa pacTBOpa HEIETY4dero
BEILECTBA PA3JIUYHBIX KOHUEHTPALMM, €CJIM MX HAHECTU Ha AMarpaMMy COCTOSHUS
YUCTOrO pacTBOpUTENA? MOXKHO M Ha 3TOM JHArpaMMe MOKa3aTh, KAK U3MEHACTCS
TeMIlepaTypa 3aMep3aHusi M KUIIEHHs pacTBOpa B 3aBHCHUMOCTH OT €ro
KOHIEHTpAIun?

19. Kakue cBOHCTBa pacTBOPOB HA3bIBAIOTCS KOJUTMTATUBHBIMHU? [lepeunciure ux u
HAITMIIUTE COOTBETCTBYIOIINE YPAaBHEHUS.

20. HazoBuTe MeTOJbl OMpEAENIEHUS] MOJSPHBIX MacC HEIIEKTPOJIUTOB U CTEIEHU
JUCCOLMAIMN, OCHOBAHHbIE Ha U3YYEHUH CBOMCTB pa30aBIE€HHBIX PACTBOPOB.

21. N3oronndeckuii koapduiuent Bant-T'odda, meroast ero onpeaenenus. OT yero
3aBUCHUT BEJIMYMHA U30TOHUYECKOTO Kodhduimenta?

22. Jlaiite ompeneiieHWe TOHATHS “‘XMMHUYECKOe paBHOBecue . JluHaAMUYeCKuid
XapakTep XMMHUYECKOIO0 PABHOBECHS U €ro MOJABMXXKHOCTh. UTO Takoe oOpaTuMble
peakuuu W B YEM pas3auyue MNOHATHS “00paTUMOCTh peakuuu” U “00paTUMOCTb
TEPMOJIMHAMHUYECKOTO Tipouecca’?

23. 3akoH aeiicTBusi Macc. Yepe3 Kakue BEIMYMHBI MOXHO BBIPA3UTh KOHCTAHTY
XUMHUYECKOTO paBHOBecHs? CBsA3b MEXKIYy KOHCTAHTAMU PABHOBECHS, BBIPAKEHHBIMU
Pa3IMYHBIMU CIIOCOOAMH.

24. KakoBbl ~ TEPMOJAMHAMUYECKHE M  MOJEKYISPHO-KMHETUYECKUE MPU3HAKU
PaBHOBECHOI'O COCTOSIHUS?

Kpurepuu oueHKH 3HAHUHA YMEHHHA U HABBIKOB IPHU MPOMEKYTOYHOM KOHTPOJIe

50



K sk3ameny nomyckaroTcsi oOydaroniyecs, BbIIOIHUBIINE MPOrpaMMy OOYYeHHsI TIO
JUCLUIUIMHE, MPOLIEAIINE BCE DTAllbl TEKYILEH aTTeCTalUU.

Otrmerka "OTauyHo"

1. J1aH TTOJTHBIN U TTPABUIIBHBIM OTBET HA OCHOBE U3YUYECHHBIX TCOPHU.

2. Marepuail oHAT U U3yYEH.

3. Marepuan HW3J10KE€H B OINPEACICHHOW JIOTMYECKOM IMOCIEA0BATEIbHOCTH,
JIUTEPATYPHBIM SI3BIKOM.

4, OTBeT caMOCTOSITEIbHBII.

Otmerka "Xopomo"

1, 2, 3, 4 — ananoruudo orMeTke "O1in4uHo".
S. HomynieHsl 2-3 HECYIECTBEHHbIE OIIMOKH, UCIPABJICHHBIE MO TPEOOBAHMIO
yuuTeNs, Ha0Moanack "MepoxoBaTOCTh' B U3JI0KEHUH MaTepHaa.

Or1merka "YaoBjaeTBOpUTEIBLHO"
1. VY4eOHbIl MaTepual, B OCHOBHOM, U3JIOKEH MOJHO, HO TIPU 3TOM JOIYIICHBI 1 -
2 CyIeCTBEHHbIE OMIMOKU (HAampuMep, HEYMEHHE NMPUMEHSATh 3aKOHBI U TEOPHUH K
OOBSICHEHUIO HOBBIX (JAaKTOB).
2. OTBeT HEMNOJHBIMA, XOTS M COOTBETCTBYeT TpeOyemol IIyOMHE, MOCTPOEH
HECBSI3HO.

OtmeTrka "HeynoB/jieTBOPUTEIBHO"
1. He3nanue win HenmoHuMMaHue OOJbIIEH WM HamOoJiee CyIIECTBEHHON 4acTH
y4eOHOro MarepHana.
2. JlomymieHsl CyIIeCTBEHHbIE OIIMOKH, KOTOpbIE HE HMCIPABISAIOTCS TMOCIe
YTOUYHSIOIIMX BONPOCOB, MaTEPHAIT U3JI0KEH HECBSA3ZHO.
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