MUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHIM A PO
denepanabHOE TOCYJaPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00Opa30oBaHuUs
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Kadenpa pusnyeckoit 1 OpraHMuecKo XUMUU XUMUYECKOTO (aKyIbTeTa

O0paszoBaTenbHas IporpaMma CrielaInTeTa

04.05.01 dyngameHTanbHas U TPUKIATHAS XUMHUS
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dopma oOydeHus
Ounas

Craryc TUCHMIUIMHBL: BXOJIUT B 00s13aTenbHy0 yacth OITOIT

Maxaukana, 2022 T.



Pabouas nporpamma gucuunnuns “@usnueckas xumus” cocrasiena B 2022 rony
B COOTBETCTBUHM C TpeboBanusimMu PI'OC BO — cnenuanurera mo coenuantsHOCTH
04.05.01 @ynnamenTansHas 1 npukiagHas XUMus ot «13» moms 2017 1. Ne 652.

Paspaboruuk(u): kadenpa dpusnudeckoit 1 OpraHIIecKoi XUMUH,
Maromenosa A.O., K.X.H., JOMEHT
CyneiimanoB C.U., K.X.H., JOLEHT

Pa6ouas nporpamMma JucuuninEs! o1o6peHa:
Ha 3aceflaHnK Kadeaphl (pPU3HIECKON M OPraHUYeCKON XUMUH
oT «b » O 2022 1., nporokon Ne £

3aB. kadeapoi Abnynaratos .M.

(moanuce)

Ha 3acCeaHnuu Meronmecxoﬁ KOMHUCCHHU XUMUYECKOT'O (baxym:TeTa -

or«{§ » 03 2022 r., npotokon Ne .
[Ipencenarens %2462/{’ ["acanramkuena V.I'.
'/(nozmucs)

Pabouasi nporpamMma JMCLHIUIMHEL COTIacoBaHa ¢ yueGHO-METOMHYECKHM
yrpasnesueM « 3{ » 03 2022 r.

e

\

%—" lMacanramxuena A.T.

(moanuce)

Hauvansauk YMY




AHHOTanus pado4yeid NporpaMMbl JUCHUILINHBI

HucuumunHa “@usmdeckas XuMus® BXOAUT B obOs3arenbHyro dacth OITOIT
crenuanurera no crnenuanbHocTH 04.05.01 ®dyHmameHTanIbHAS W TPUKIagHAS
XUMHS.

JucuumuinHa peain3yeTcss Ha XuMuieckoM (akyibrere kadenpoit Gpunyecko u
OPraHUYECKON XUMUH.

ConeprkaHue TUCIUILTAHBI OXBATBIBACT KPYT BOIPOCOB, CBS3aHHBIX C M3YUCHHEM
U 00BACHEHUEM 3aKOHOMEPHOCTEH, ONPEICIISIOIINX HAPaBICHHOCTh XUMHUYIECKHIX
IPOIIECCOB, CKOPOCTh UX MPOTEKAHHSI.

JucuuruinHa  HanesneHa Ha  (QOPMHUPOBAHHUE — CICAYIOIIUX  KOMIICTCHIIUN
BeimyckHuka: OIIK-1, 2, 3, 4, 5.

Hpenoz[aBaHHe AUCHUIIIMHBL IIPCAYCMATPUBACT IIPOBCACHUC CIICAYIOINUX BHIOB
y‘-I€6HBIX 3aHSATHM: JICKIINH, J1a60paT0prle 3aHATHA, CAMOCTOATCIIbHAA pa60Ta.

Pabouass mporpamma AUCUMIUIMHBI MPEIYyCMaTPUBACT IMPOBEICHUE CIEAYIOIINX
BUJIOB KOHTPOJISI yCIIEBAEMOCTH B (hOpME KOJUIOKBUYMOB, KOHTPOJBHBIX paldOT U
IIPOMEKYTOUHBII KOHTPOJIb B (POpME 3a4eTa U SIK3aMEHa.

OO0beM auctMILIMHEI 14 3a4eTHBIX €IWHUI], B TOM YHCJIE B aKaJeMHUYCCKHX Jacax
10 BUJIaM YYEOHBIX 3aHSATUM.

Cemectp YyeOHble 3aHATHS ®opma
Bcero KonTaktHas pabota oOydaromuxcs ¢ CPC,B | IpPOMEXYTOYHO
MpenoaaBaTeneM TOM i aTTecTanuu
W3 HUX quCIie (3auer,
Jlexn | Jla6op | Ipakr | KPC | KoncynsT | 9Kk3aMeH | auddepeHunpo
15071 aTOpH | WYECK anuu BAHHBIN 3a4eT,
bIE ue BKSaMeH)
3aHAT | 3aHAT
us us
6 cem. 288 54 114 - - - 84+36 | 3auer, 3K3aMeH
7 ceM. 216 36 112 - - - 32+36 | 3auer, 3K3aMeH

1. Ilestu ocBOEHMSI AU CITUILIHHBI

LensamMu OCBOEHUS AUCLUILUIAHBI “@U3NUeCcKast XUMHUS~ SBIIOTCS PACKPBITHE
CMBICJIa OCHOBHBIX 3aKOHOB (PU3MYECKOW XUMHUHU, HAYyYUTh CTYACHTA BUACTH U
OTpenensaTh 00JaCTH MPUMEHEHUS ITHUX 3aKOHOB, MOHUMATh UX BO3MOXHOCTH MPH
pelIeHNH KOHKPETHBIX XHMHUYECKUX MpoOJeM, pa3BUTHE YMEHHUS TIPaMOTHO
IIPUMEHSTH 3aKOHBI M 3aKOHOMEPHOCTH XUMUYECKOU TEPMOJUHAMUKHN K PELICHUIO
Pa3JIMUHBIX 337a4 TEXHOJOTMYECKOTO M OKOJOTMYECKOIO COBEPLICHCTBOBAHUS
IIPOU3BOJICTBEHHBIX IPOLECCOB.




2.Mecto qucuumiinnbl B cTpykrype OIIOII cnenuanurera

JucnumuinHa “@usndeckas XUMHS~ BXOAUT B 00s3aTenbHyr0 yacth OITOII
o creruainbHocTH 04.05.01 dyHaaMmeHTanbHas U MPUKIIAIHAS XUMUSL.

CoBpeMeHHas puznUecKas XUMHUSI CTPEMHUTCS K KOJTMYECTBEHHOMY OIHMCaHUIO
XUMHUYECKUX MPOIIECCOB, UCIIOJB3YS TaKue (PyHIaMEHTATLHBIC METOIbI UCCIICIOBAHMS
KaK TEePMOJMHAMHYECKUNA, KBAHTOBO - MEXAaHHUYECCKHMA METOJIbI HCCIEIOBaHMS,
CTATUCTUYECKHM, MOATOMY JIJIsl YCIICITHOTO YCBOCHUS (PU3NYECKON XUMHUM CTYJCHT
JOJDKEH BJAJETh OCHOBaMU (DM3WUKH W BBICIICH MaTeMaTHKH, a TaKKe HWMETh
TBEPJIbIC 3HAHUS 10 HEOPTraHUYECKOW M OPraHMYECKOW XMMHUU B 0ObEME BY30BCKUX
KypcoB. M3yueHwe TeopuM U TMPAKTUKH HAUYMHAETCA IMOCIE MPOXOXKIACHUS

CTyJ€HTaMH Marepuana KypcoB ‘“MaremaTtuka’, “®usuka’,

“Heoprannueckas

xumus”’, “Oprannyeckas Xxumus . JIUCIUIUIMHA CITY’KAT OCHOBOW IMPH H3yYEHUU
Kypca "®duzndeckue MeToibl UCCIeA0BaHUS "
3. Komnerenuun ody4arouierocsi, Gopmupyemsolie B pe3yJbTaTe 0CBOCHHUS
TUCHMILUIAHBI (epeYeHb IIAHNPYEMbIX Pe3yJIbTaTOB 00y4eHHUs)

Kon u Koxa u HaumeHoBaHMe HHANKATOPA [Tnanupyemblie pe3yiabTaThl
HAaUMEHOBAHHE JOCTHKCHUS o0y4JeHHUs

obmenpodeccuno | obmmenpodeccuoHaIbHOM

HaJTbHOU KOMIICTCHIIMH BBITTYCKHHKA

KOMIIETEHIINH

OIIK-1. OIIK-1.1. Bocnpunumaer 3HaeT: TEOPETUUECKNE OCHOBBI
Crniocoben uH(GOPMAIIUI0 XUMHYECKOTO 0a30BbIX XUMUYECKUX JUCIUILIUH U
aHaJIM3UPOBATD, COJIepKaHUs, CHCTEMATU3UPYET U CIOCOOBI MX UCIOJIb30BAHUS TIPH
WHTEPIPECTUPOBAT | aHAITU3UPYET €€, BHISABIICT pELIEHUN KOHKPETHBIX XUMUYECKUX
b 1 00001IaTh OIMOOYHBIC CYKICHHS M JIOTUYECKHUE | 3a]1a4; OCHOBHBIC 3aKOHBI U
pe3yJIbTaThI NPOTHUBOPEUHsI, OMTUPASICh HA 3HAHWE | 3AKOHOMEPHOCTH, OIPEIEIISFONINE
iﬁfieg;lé\f;ﬂiﬂw TEOPETUYECKIX OCHOB HarpaBJIeHUE, CKOPOCTb U
TeOpETHIECKIX dbyHIaMEHTAIbHBIX Pa3feNioB XUMUU | Pe3yJbTaT MPOTEKAHUSI IPOLIECCOB B
pa6ot TOMOTEHHBIX U TeTEPOTCHHBIX
XUMUYECKOMI CHCTCMax.

HATPABJICHHOCTH Ymeer: npoBOAUTH IPOCTHIE

OTIepaIy C y4eTOM OOIIHX
3aKOHOMEPHOCTE,
bopMynHupyeMbIX B paMKax
0a30BbIX XUMHUYECKHUX JUCITUTUIHH;
COMOCTABIISITH XUMHUYECKYIO
HH(pOpMaIHIO U3 Pa3HBIX
HMCTOYHUKOB, BBISBIIATH OIIUOKU U
JIOTUYECKHE MPOTUBOPEUHS.
Baaneer: HaBbIKaMU KPUTUUECKOTO
aHaJIN3a XUMUYECKOH JINTEPATypHI.

OIIK-1.2. I'paMOTHO IUIAaHUPYET U
UHTEPIPETHPYET PE3yIbTaThI
COOCTBEHHBIX 3KCIIEPUMEHTOB U
PacYeTHO-TEOPETUUECKHUX PadboT

3Haer: o0mI1e 3aKOHOMEPHOCTH
MPOTCKAHUA XUMHUYCCKUX
IIPOLIECCOB C y4aCTHUEM BEILECTB
Pa3IMYHON MPUPOJIBL.

YMeer: npUMEHATH 3HAHUS 00IINX
3aKOHOMEPHOCTEN OCYIIECTBIEHUS




XUMHYECKHX TPOIIECCOB MIPH
IUTAHUPOBAHHUHU U TIPOBEICHUU
IKCIIEPUMEHTAIBHBIX
TEOPETUYECKHUX PadoT;
MPOTHO3UPOBATH PE3YIIbTATHI
HECJIOKHBIX MOCIIE0BATEILHOCTEH
XHUMUYECKHX PEaKIUii Ha OCHOBE
00IIMX 3aKOHOMEPHOCTEH
MPOIIECCOB, U3YUAEMbIX B PAMKax
0a30BbIX XUMHUYECKUX TUCLIUTUIHH.
Buiiajmeer: HaBbIKaMU PUMEHEHUS
3HaHUI OOLIMX 3aKOHOMEPHOCTEN
MPOTEKAHMS MIPOIIECCOB M3
Pa3IMYHBIX 00J1aCTEH XMMUYECKOM
HAYKU TIPU UHTEPIPETAUU
MOJIYYEHHBIX Pe3yJIbTaTOB.

OIIK-1.3. ®opmynupyer
3aKJIIOYCHHUS U BBIBOJIBI 11O
pe3ysibTaTaM aHaJIM3a JUTEPATyPHBIX
JIAHHBIX, COOCTBEHHBIX
9KCIIEPUMECHTAJILHBIX M pacueTHO-
TEOPETUIECKHUX PAOOT XUMHIECKOH
HAIPaBJICHHOCTH

3HaeT: o0iue nmpaBuiia
(hOpMYITUPOBKHU 3aKITIOUCHUS U
BBIBOJIOB 110 Pe3yJIbTaTaM aHaJIn3a
JTUTEPATyPHBIX JAHHBIX,
COOCTBEHHBIX 3KCIIEPUMEHTAIBHBIX
U PacYCTHO-TCOPETUUYECKUX padoT
XHUMUYECKOH HAIPaBICHHOCTH.
YMmeer: cOITOCTaBIATh XUMUYECKYIO
WHPOPMAIIHIO U3 PA3HBIX
HUCTOYHUKOB, BBIJICJISATH YACTHOE U
oO1ree, 06001aTh TUTEPATYPHbBIE
JTAHHBIC U PE3YJIbTaThl COOCTBCHHBIX
paboT; rpaMoTHO POPMYITUPOBATH
BBIBO/IBI.

Banapneer: TeopeTuueckuMu
OCHOBaMH PA3JIMYHBIX O0yacTeit
XMMHUU ¥ HaBbIKAMH UX
WCIIOJIb30BAHUS TIPH PEIICHUN
yueOHBIX M HAYYHBIX 3a]1a4.

OIIK-2.
CriocobeH
MIPOBOJIUTH
XUMHUYECKUH
IKCIIEPUMEHT C
HCII0JIL30BaHUE
M
COBPEMEHHOTO
obopyoBaHusl,
cobmroas
HOPMBI
TEXHUKHU
0e301acHOCTH

OIIK-2.1. YMeeT CHHTE3HpOBATh
BEIIIECTBA Pa3IMYHON IPUPOIbI
(HeopraHuveckue, OpraHMIECcKue,
HOPUPOIHOTO MPOUCXOXKJICHHS U T.11.)
¥ TIOJTy4aTh MaTEPUAIIbI C 3aJJaHHBIM
Ha0OpOM XapaKTEPUCTHK C
UCTIOJIB30BaHUEM CTaHIAPTHBIX
METOAMK

3HaeT: OCHOBHBIE ITPUEMBI CUHTE3a
BEILECTB PA3JIMYHON NPUPOJIBI.
YMmeer: npoBOIUTH OJTHO-, ABYX- U
MHOTOCTAJIUNHBIA CUHTE3 C
HCIIOJIb30BAHUEM TpeJIaraeMbIX
METOJIHK.

Bananeer: HaBRIKaMHU CHHTE3a
BEILECTB U MATEPUAJIOB PA3IMYHON
TIPUPOIBI.

OIIK-2.2. TIpennaraer pa3indHble
METOJMKH CHHTE3a BEUIECTB U
MaTepHaoB pa3HON MPUPOJBI, C
Y4ETOM UMEIOIIUXCSl MaTePHATHHBIX
U MHCTPYMEHTAJIbHBIX OTpaHUYEHUH

3HaeT: TEOPETUUECKUE OCHOBBI
CHUHTE3a BEIIECTB PA3JIMYHON
MIPUPO/IbI; OCHOBHBIE METO/IbI
MOJTY4EHUS Pa3HBIX KJIACCOB
XUMHUYECKUX PEareHTOB (BEIIECTB U
MaTepUasoB).

Ymeet: BBISIBIATH KOPPEISALIUU
«COCTaB-CTPYKTYPa-CBOWCTBO» U




MCIIOJIb30BATh UX ISl pa3paboTKu
MCTOOB IIOJYUCHUS BCUICCTB U
MaTepUasoB; COCTABIATH CXEMbI
CHUHTE3a Pa3HON CTaJUUHOCTH B
3aBHCHUMOCTH OT UMEIOIIUXCS
PECYpCOB; BBIOPATH ONITUMATHHBIN
METO/]I CHHTE3a C YUE€TOM
UMEIOIUXCS PECYPCOB U
BO3MOXKHOCTEH; pa3paboTaTh
MCTOUKY IMOJIYUCHUA
MHTEPECYIOIIETO BEIEeCTBA Ha
OCHOBC JIMTCPATYPHLIX JAHHBIX O
croco6ax MmoJy4yeHus! aHAIOTUYHBIX
BEIIIECTB.

Banapneer: HaBbIKaMU MOTy4YEHUS
MHTEPECYIOIIETO BEIIeCTBA Ha
OCHOBE JINTEPATYPHBIX TaHHBIX O
croco0ax MoJIy4eHHs] aHATIOTHYHBIX
BEIIECTB.

OIIK-2.3. YMeeT aHaIM3UPOBATh
XUMHUYECKHH U (a30BbIi cocTaB
BEILECTB PA3JINYHON NPUPOJBI U
MaTepUajioB Ha UX OCHOBE

3HaeT: TEOPETUUECKUE OCHOBBI
pa3IMYHBIX METOJIOB
XapaKTePUCTHKHU COCTaBa U
CTPYKTYpPHI BEIIECTB U MaT€pUAIIOB;
METOJIOB OIPEIETICHUS
KOHIIEHTpAIlMU BEIIEeCTBA B
Pa3IUYHBIX 00BEKTaX.

YmMmeer: paboTaTh Ha CTaHJAPTHOM
AHAJTMTHYECKOM 000PYAOBaHUH.
Baaaeer: HaBbIKaMU
WCIIOJIb30BaHUS PA3TNIHBIX
WHCTPYMEHTAJIBHBIX METOJIOB IS
OTIpEIeTICHUsI COCTaBa, CTPYKTYPHI
BEIIIECTB U MaTEPHUAIIOB U
KOHIICHTPAIIUHU BEIIeCTBA B
pa3IMYHBIX 00BEKTaX.

OIIK-2.4. ' pamoTHO BEIOMpaeT
METO/1 UCCIIEZIOBAaHUS CBOMCTB
BEIIECTB U MAaTEPHAIIOB C yUETOM
0COOEHHOCTEH UX MPUPO/IbI, HATMUUS
pecypcoB u chepbl IpUMEHEHUS
MOJIyYEHHBIX Pe3yJbTaToOB

3HaeT: OCHOBHBIE JOCTOMHCTBA U
HEJO0CTaTKU PA3JINYHBIX METO/IOB
MCCJIETOBaHMsI CBOWCTB BELIECTB U
MaTepHaoB.

Ymeer: OLICHUTHb MTPUMCHHUMOCTDH
TOT0 WJIK MHOTO METO/1a IS
U3YYEHHUS COCTaBa, CTPYKTYPbI U
CBOICTB BEILIECTB U MaTepUaJIOB;
rpaMOTHO pacunpoBaTh
pe3yabTaThl (PU3UKO-XUMHUECKUX
HCCIIE0BAHUI COCTaBa, CTPYKTYPhI
Y CBOMCTB BEILIECTB U MaTE€PHAJIOB;
OLCHUTH MMOIPCIIHOCTHU
U3MEPSIEMBIX XapaKTePUCTUK
BCIICCTB U MaT€pualioB, MCTOUYHHUKHU
OLIMOOK MPH MCIIOIB30BAaHUU
BbIOPAHHOT'O METO/1a UCCIIEJOBAHMUSI.




Buajeer: HaBbIKaMK U3y4YCHUS
COCTaBa, CTPYKTYPBI U CBOMCTB
XUMHUYECKUX OOBEKTOB C
HCII0JIb30BAHUEM CEPUHUHOIO
HAy4YHOT0 000pYAOBaHMUSL.

OIIK-2.5. [IpumeHsieT Ha IPaKTUKe
npaBUia 1 HOPMBI TEXHUKH
6e3omacHOCTH IIpH paboTe ¢
XUMHYECKUMH 00bEKTaMU

3HaeT: paBUiia 1 HOPMBI TEXHUKU
0e30macHOCTH Mpu padboTe ¢
XUMHYECKUMHU PEAKTHBAMH H
(bU3UYECKUMHU TTPHOOPAMU; TTPUEMBI
OKa3aHus NEePBOM MOMOLIH IIPU
XUMHUYECKUX MOPAKEHUAX; MOPSA0K
JIEUCTBUN NP BOSHUKHOBEHUU
Ype3BbIUYAHBIX CUTYALIUI B
71a00paTOPHBIX YCIOBUSX.

YMeer: o1ileHUBaTH PUCKH PabOTHI €
OIpPEEIEHHBIM KJIACCOM
XUMHUYECKUX PEaKTHUBOB;
JMKBUAUPOBATH TIOCIICACTBUS
aBapuii B pe3yJbTaTe
HETPaBUIBHOTO 00paIieHus ¢
XUMHUYECKUMHU PEAKTHUBAMH U
¢uznyeckuMu npubdopamu B
71ab0paTOPHBIX YCIOBUSX;
IUTAHUPOBATH U OCYIIECTBIISITh
MEPOIPHUATHS 110 TOBBIIICHUIO
YCTOMYUBOCTH TMPOU3BOJCTBEHHBIX
XUMHUYECKUX CHCTEM U OOBEKTOB;
KOHTPOJMPOBATH apaMeTPhI
YPOBHS HETaTUBHBIX BO3JIECHCTBUI
Ha UX COOTBETCTBHE HOPMATUBHBIM
TpeOOBaHUSM.

Baapneer: HaBbikamu Oe30macHON
paboThl ¢ XUMUUYECKUMU
peaKTUBaMU; METOJ0JIOTUEN OLIEHKH
HMCTOYHUKOB XUMUYECKOU
OTIACHOCTH U HABBIKAMU €€
YCTpAHEHUS JIJISl TIOBBITIICHHUS
3alIMIEHHOCTH HACEJIeHUs U CpeJibl
ero OOWTaHMs OT HETaTHBHBIX
BO3/ICHCTBUI OMACHBIX XUMUYECKUX
BEIISCTB U 00BHEKTOB; HABBIKAMHU
OLIEHKH PUCKOB M y1iepoa oT
BO3/ICUCTBUS HA YEJIOBEKA BPETHBIX
U TIOpaXXaroIuX (aKTopoB.,
CBSI3aHHBIX C IPUMEHEHUEM
XMMHUYECKHUX PEareHTOB.

OIIK-3.
CrocobeH
MIPUMEHSITh
pacdeTHo-
TEOPETUIECKHE
METOJBI JIJIsI

OIIK-3.1. [Ipennaraer
TEOPETUYECKHE U TIOTYIMITUPHUECKHUE
MOJIENIU JIJIs1 ONMCAHUS CBOMCTB
BelIeCcTB (MaTepUajoB) U MPOLECCOB
C UX y4acTHEM

3HaeT: BO3MOKHOCTH U T'PAHUIIBI
MPUMEHUMOCTH XUMUYECKHX
TEOpHii; TpeOOBaHUS K pe3yabTaTaM
TEOPETUYECKHX PACUETOB, CLIOCOOBI
IIPAKTUYECKOTI0 UCIIOJIb30BAHUS
PE3yJIbTaTOB TEOPETUUECKUX




W3YYCHHUS
CBOMCTB
BEIIECTB U
MIPOLIECCOB C UX
y4acTHeM,
UCTIOJNB3YS
COBPEMEHHOE
MPOrpPaMMHOE
obecreyeHne U
0a3nl JaHHBIX
npogeccuoHalb
HOT'0
Ha3HAYCHMS

pacyeToB.

‘YMeer: UCIIOJIL30BaTh
TEOPETHYCCKUE MOJICITH IS
000CHOBaHHS CTPOCHUS U
PEaKIMOHHON CITOCOOHOCTH
BEILIECTB; CTPOUTH MOJIENU
XUMHUYECKUX CUCTEM, IIPOBOIUTH MX
napameTpH3aluIo.

Baaneer: pacuetHo-
TEOPETUICCKIUMH METOIaMU
W3Yy4YEHUsI CBOMCTB BEIIECTB U
MIPOIIECCOB C UX YYACTHUEM.

OIIK-3.2. Ucnonw3yeT obiee
nporpamMmmMHoe o0ecrieueHue u

CICIUAT3UPOBAHHBIC TTAKETHI
porpaMM JJisl pemieHus 3a1a4
XUMHUYECKOT0 ITPOdHIIsS

3HaeT: 6a3bl JaHHBIX
po(hecCHOHATLHOTO Ha3HAUCHUS U
BO3MO>XHOCTH COBPEMEHHBIX
MPOTPAMMHBIX KOMITJIEKCOB,
UCIIOJIb3YEMBIX MPU PEIICHUU 3a7a4
XUMHUYECKOTO TTPOQUIISL.

YMeer: MoIb30BaTHCS
COBPEMEHHBIM ITPOrPaMMHBIM
obecrieyeHreM Mpu MpoBeICHUN
TEOPETUYECKUX PACUYETOB;
MPOBOAMTH pacueThl (HU3NKO-
XMMHYECKHX CBOWCTB U
XapaKTePUCTHKU XUMUYECKUX
peaKkuuii ¢ UCI0JIb30BAHUEM
CIIPABOYHBIX U3TAHUN U
npoecCHOHANEHBIX 0a3 TaHHBIX.
Baaneer: HaBbikamMu paboOTHI C
COBPEMEHHBIM ITPOrPaMMHBIM
o0ecrieyeHreM, MPOBEICHHS
pacyeToB PU3NKO-XUMHUECKHUX
CBOWCTB M XapaKTEePUCTUK
XUMHYECKHUX PEaKLUi ¢
HCIOJIb30BAaHUEM CITPABOYHBIX
U3JaHUK ¥ TPo(hecCHOHANBHBIX 0a3
JTAHHBIX.

OIIK-4
Cnocoben
TJIAHUPOBATH
paboThI
XUMHYECKON
HaTPaBICHHOCTH
, 00pabaTreIBaTh
u
HHTEPIPETHPOBA
Th TIOJTyYCHHBIS
Pe3yJIbTATHI ¢
HCIIOJIb30BAHUEM
TEOPETUICCKIX
3HAHUM U
MTPAKTUIECCKUX

OIIK-4.1. Ucnonb3yeT 06a30BbIE
3HaHUS B 00J1aCTH PU3UKU U
MaTEMaTHKH TPU TUTAHUPOBAHUH
paboT XMMUYECKOI HAMPaBIEHHOCTH

3HaeT: METO/IbI TNIAHUPOBAHUS
HKCIIEPUMEHTA.

Ymeet: 00OBSICHUTD IPUHITUTT
paboThl puzruecKoro
000py1I0BaHUS U IPUBECTH
PUMEPbl XUMHUYECKUX 3a71a4, IPH
pEIIeHNH KOTOPBIX 3TO
000pyoBaHNE MOXKET OBIThH
HCIIOJIb30BaHO.

Banapneer: maremMaTnyecKuMu
METOJIaMH TUTAHUPOBAHUS
HKCIIEPUMEHTA.

OIIK-4.2. 'pamoTHO 0OpabaThIBaeT
YHCJICHHBIE PE3YJIbTATHl U3MEPEHUI
CBOICTB BEIIIECTB Y MATEPHUAJIOB

3HaeT: 6a30BbIe pa3ieibl
MaTeMaTHKHU (MaTeMaTUYeCKUN
aHaJIN3, AHATUTHICCKYIO




HaBBIKOB
pereHHs
MaTeMaTH4eCKUX
1 PU3NIECKUX
3amaq

T€OMETPHIO, TMHEHHYIO anreopy,
g depeHraIbHbIe ypaBHEHUS,
YUCIIEHHbIE METO/bI, TEOPUIO
BEPOSTHOCTH U MaTEMaTHYECKYIO
CTaTUCTHKY); COBPEMEHHBIE METOIbI
00paboTKH pe3yabTaTOB
HU3MEpPEHU.

YMeer: NpUMEHTh 3HAHUS
0a30BbIX pa3JelIOB MAaTEMATUKU U
¢du3uku npu 06padboTKe
pe3yIbTaTOB XUMHUYECKUX U
(U3NKO-XMMHYECKHX OIBITOB.
Buiageer: MmareMaTHYECKUMU
METOaMU 00pabOTKH pe3yIbTaToB
HKCHEPUMEHTA.

OIIK-4.3. IIpennaraet ¢pu3uko-
MaTeMaTU4YeCKUe MOJICITH
XUMHYECKHX CHCTEM U TPOIIECCOB

3HaeT: QU3UKO - MATEMaTHICCKUE
OCHOBBI MOJICJTUPOBAHUSI CBOMCTB
BEILIECTB U XUMHYECKUX MTPOLECCOB.
YMeeT: NpUMEHSThH pa3InyHbIC
¢du3nYecKue U MaTeMaTHYCCKUE
MOJCIIH JJIS1 OITMCAHUS XUMHUYECKUX
SIBIICHUM.

Baaneer: HaBbIKaMU MPUMEHEHUSI
Pa3IUYHBIX (GU3UYECKUX U
MaTeMaTHYEeCKUX MOJACIICH IS
ONMCAaHUS XUMHYCCKUX SBJICHUM.

OIIK-4.4. Untepnpetupyet
pe3yJIbTaThl XUMHUYECKHUX
HAOJI0/IEHUH C UCIIOJIb30BAHUEM
(bU3HYECKUX 3aKOHOB U
IIPEACTABICHUI

3naeTt: 6a30Bble paznensl GU3UKU
(KJTaccUYecKyro MEXaHUKY,
MOJIEKYJISIPHYIO (PU3UKY U
TEPMOJNHAMHUKY, SJICKTPOINHAMHKY
U ONITHKY, OCHOBBI TEOPETHUECKOM
MEXaHHKH).

YMeert: peuats TUMOBbIE 337a4H,
UMHUTHPYIOIINE PeaTbHbIC
XUMUYECKHEe IPoOIeMbI, C
MPUBJICUYCHUEM arliapara BBICIICH
MaTeMaTHKH, OOLIel 1
TEOPEeTUYECKON (PU3HKHY;
npeuiaratb GU3N4EeCKu
HETMPOTUBOPEUYHBEIE OOBICHEHHUS
Ha0JII01aeMBIX XUMHUECKUX
SIBJICHUU.

Buianeer: HaBbIKaMU peIIeHUs
TUTIOBBIX 3a7a4, IMUTHPYIOIIIX
peasbHbIe XUMHUECKUE MTPOOIIEMBI.

4. O0beM, CTPYKTYpPA M coJep:KaHue TUCHUIIHHBI.
4.1. O6beM TUCHHUILIMHEBI cocTaBisieT 14 3aueTHRIX eaqunaul, 504 akageMHUUecKuX

4qacCoB.

4.2. CTpyKTypa JUCIUIUINHBIL.




Ceme |Hene| Bwunet yueOHnoii pabotsl, | Cam DopMBI TEKYILIETO

Pa3znenbl u Tembl CTp | NIl |BKJIIOYAsi CAMOCTOSITENIBHYIO| OCT. | KOHTPOJISI yCIIEBaeMOCTH

Ne JUCLUIUINHBI cemec|  pabOTy CTYAEHTOB U pabo | (no nedenam cemecmpa)

/o Tpa | TPYLOEMKOCTH (B 4acax) ta | DopMa NpOMEXyTOUHOH

aTTecTaluu (no
JI | Ilpak | Jla Ko cemecmpam)
eK | ThYe 60 HT
Il | CKHe | P. po
u | 3aHA 3a b
u | U HS ca
TH M.
s pa
0.
Mopynb 1. OCHOBBI XUMHYECKOW TepMOJHMHAMUKH. [1epBbIil 3aKOH TEPMOTMHAMHKY.

1 OCHOBHBIE TTOHITHSA 6 2 4 6 YeTHBIM ompoc,
XUMHYECKOM KOHTpOJIbHAs paboTa
TEPMOJAMHAMUKH.

2 IIepBblii 3ak0H 6 2 6 4 YceTHBIM ompoc,
TEPMOJIUHAMHKH. KOHTpOJIbHAs paboTa

3 Kanopuueckue u 6 2 6 4 YcTHBIH ompoc,
TEepPMHYECKHE KOHTpOJIbHAS paboTa,
KO3 (OUITUCHTHI.

Hmozo no mooymio 1: 36 |6 16 14 KOJJIOKBUYM
Monyns 2. TepMmoxumusi.

4 TerumoBoii a3 ekt 6 4 4 4 VYceTHbIH ompoc,
XHMHYECKOH PeaKIny. KOHTpOJIbHAs paboTa
3akos ['ecca.

5 OHeprus 6 2 6 4 YcTHBIH ompoc,
KPHUCTAJUTHYECKOM KOHTpOJIbHAs paboTa
peuetku. ukn bopua-

I"abepa.

6 3aBUCUMOCTH 6 2 6 4 VYceTHbIH ompoc,
TeruioBoro 3¢ dekra KOHTpOJIbHAs paboTa
XUMUYECKOHN peaKiuu
OT TEMIIEPaTypHL.

YpaBHeHue

Kupxrodda.

Hmoeo no mooyno 2: 36 |8 16 12 Komnoksuym
Moayns 3. BTopoii 3akOH TepMOIMHAMHUKH.

7 ukn KapHo. 6 2 4 4 YcTHbIl o1poc,
CaMonpoun3BOIbHbBIE KOHTpOJIbHasI paboTa
u
HECaMOIIPOU3BOJIbHBI
e npoueccol. KITJI.

8 Bropoii 3akoH 6 4 6 4 YcTHBIN ompoc,
TEPMOIMHAMHUKH. KOHTpPOJIbHAs paboTa
DHTponus.

9 IToctynar I1nanka. 6 2 6 4 YcTHBIN ompoc,
Meroas! pacuera KOHTpOJIbHas paboTa
SHTPOIIUH.

HUmoeco no mooynio 3: 36 |8 16 12 KOJUTOKBUYM
Monyns 4. Xapakrepuctuueckue GyHKINU. XUMUYECKUN TTOTEHIIHA.

10 | Xapakrepuctuueckue | 6 4 8 6 YcTHBI onpoc,

(GYHKIIUU U UX KOHTpOJIbHast paboTa




B3aMMOCBA3b.

11 | OgHopoaHbIe 6 4 8 6 YcTHbIi onpoc,
(GYHKIHU COCTOSIHUSI. KOHTpOJIbHast paboTa
XHUMHYECKUI
MOTEHIHAJ.

[TapunanbHbIe

BEJIMYUHBI.

HUmozo no mooynio 4: 36 |8 16 12 KOJUIOKBUYM
Moayns 5. ®@a3oBbie paBHOBecUs. PacTBOpHI.

12 | I'ereporenusie 6 4 4 2 YcTHbIl onpoc,
cuctembl. DazoBbie KOHTpOJIbHas paboTa
nepexojipl 1-ro u 2-ro
poja.

13 | YpaBHeHue 6 2 6 4 YcTHBIH ompoc,
Knaneiipona- KOHTpOJIbHAs paboTa
Knaysuyca.

JuarpamMmma
COCTOSIHHS
OJTHOKOMIIOHEHTHBIX
CHCTEM.

14 | KonnuratuBHele 6 4 6 4 YcTHbIi onpoc,
CBOWCTBA pacTBOPOB. KOHTpOJIbHast paboTa
3akoHsbl Payns u
Konosanosa.

Hmoeo no mooynio 5: 36 |10 16 10 KOJUIOKBUYM
Monynb 6. TepMogrHaMHKa XUMUYECKOTO PABHOBECHSI.

15 | 3akoHn ageiicTBus Macc. | 6 2 6 4 VYcerHbIl onpoc,
Koncranta KOHTPOJIbHAS
XUMHUYECKOTO pabora
paBHOBECHSI.

16 | U3menenue sHeprun | 6 4 6 4 YcTHBI onpoc,
I'n0G6ca u sHeprun KOHTPOJIbHAS
I'enpMronbia u pabora
HarpaBJICHUE
XUMHYECKOU
peaKIvH.

17 | I'ereporennoe 6 2 4 4 YcTHBIN onpoc,
XHUMHAYECKOE KOHTPOJIbHAS
paBHOBecHE U pabota
0COOEHHOCTH UX
TE€PMOIUHAMHYECKOTO
OTIHCaHMS.

Hmozo no mooynio 6: 36 |8 16 12 KOJIJIOKBHYM
Monayns 7. @a30Bo€ paBHOBECUE MHOTOKOMIIOHEHTHBIX CUCTEM.

18 | IIpaBumno 'mGOca. 6 2 6 4 YcTHBIH onpoc,
Omnpenenenue ¢hassl, KOHTpPOJIbHAS
KOMITOHEHTA, CTEMEH! pabora
CBOOO/IBI.

19 | Iloctpoenue 6 2 6 4 YcTHBIl onpoc,
JarpaMMbl KOHTPOJIbHAS
JIBYXKOMITOHEHTHBIX pabota

CUCTEM C IIPOCTOMN




IBTEKTUKOM.

20 | TpexxoMmoHeHTHBIE | 6 2 6 4 VYcrHeI# ompoc,

CHCTEMBI. KOHTPOJIbHAS

paborta
Hmoeo no mooynio 7: 36 |6 18 12 KOJUIOKBUYM
Monyns 8. [TonroroBka K SK3aMeHy.

21 | IloaroroBka K 6 36 36 DK3aMeH
HK3aMEHY
Hmoeo no mooynro 8: 36 36
Hmozo no cemecmpy: 288 | 54 114 84+36 | Dk3amMeH
Monyns 9. Kunerndeckue 3aKkOHOMEPHOCTH MPOCTHIX U CIIOKHBIX PEaKIH.

22 | OCHOBHBIC TIOHATUA U | 1 2 4 YcTHBIH ompoc,
OTIpeIeIIeHUs KOHTpOJIbHast paboTa
XUMHUYECKON
KHHETUKH.

23 | Kuneruueckue 7 2 6 YcTHbIi onpoc,
ypaBHEHUs KOHTpOJIbHAsI paboTa
HEOOpaTHMBIX
peaknuii 1-ro u 2-ro
TTOPSIJTKOB

24 | Kunetuieckue 7 2 6 YcTHbIi onpoc,
ypaBHEHUs KOHTpOJIbHAs paboTa
00paTUMBIX peaKIUi

25 | Kunernueckue 7 2 6 YcTHbIi onpoc,
ypaBHEHUs KOHTpOJIbHas paboTa
napaieTbHBIX
peakuuii

26 | Kuneruueckue 7 2 4 YcTHbIi onpoc,
ypaBHEHUS KOHTpPOJIbHAs paboTa
MOCNe0BATEIbHBIX
peakuuii
Hmozo no mooymo 9: 36 |10 26 - KOJUTOKBUYM
Monyns 10. ITopsimok peakiuu. DHEpTHsl aKTUBAIUH.

27. | Meronsl 7 2 6 2 YcTHBI onpoc,
OTIpeIeIICHUS KOHTpOJIbHast paboTa
MOPSAJIKA PEaKIIUU

28. | TemneparypHas 7 2 6 2 YcTHbIl o1poc,
3aBUCUMOCTh KOHTpOJIbHas paboTa
CKOPOCTH PEaKIHH

29. | Teopwus TEIIIOBOTO 7 4 8 4 YcTHBIH ompoc,
B3pbIBa. LlenHbie KOHTpOJIbHas paboTa
peaKIuy.

Karanutnueckue u

ABTOKATAIMTHIECKUE

peaxiuu.

ConpspKeHHBIE U

KosebaTenbHbIe

pEaKIHH.

Hmoeo no mooymio 10: 36 |8 20 8 KOJJIOKBUYM

Mopyns 11. Teopus pacTBOPOB JIEKTPOIUTOB.




30. | AKTUBHOCTH HOHOB. 7 2 6 2 YcTHBI omnpoc,
Koadpduument KOHTpOJIbHast paboTa
AKTUBHOCTH.

31. | Teopus Jlebas- 7 2 6 2 YcTHBIH ompoc,
XIOKKeTIsI. KOHTpOJIbHAs paboTa

32. | DneKkTponpoBOIHOCTE | 7 2 6 2 YcTHbll onpoc,
UYucna nepeHoca. KOHTpOJIbHAsI paboTa

33. | CootHOmEHUs MKy | 7 - 4 2 YcTHBIH ompoc,
KodppunreHTaMu KOHTpOJIbHast paboTa
MepeHoca Macchl v
3apsija.

Hmozo no mooymio 11: 36 |6 22 8 KOJJIOKBUYM
Monynb 12. DneKTpoabl U MIEKTPOXUMUYECKUE LICTIH.

34. | DnexkTpoIHBIA 7 2 12 4 YcTHbIi onpoc,
MOTEHIINA. KOHTpOJIbHAs paboTa
Knaccudpukanus
AEKTPOJIOB.

35. | Knaccudukanus u 7 2 12 4 YcTHbIi onpoc,
TepMOJAMHAMUKA KOHTpPOJIbHAs paboTa
rajlbBAaHUYECKUX
LIETICH.

Hmozco no mooymio 12: 36 |4 24 8 KOJUIOKBUYM
Monyns 13. DnekrpoxuMudeckast KHHeTHKA. [IprKitagHas 21eKTpOXUMHUsl.

36. | DneKkTpoKanwuUIsipHbl | 7 4 4 2 YcTHbI ompoc,

e siBinenus. CTpoeHue KOHTpOJIbHAs paboTa
J0C

37. | Auddy3unonnas 7 2 8 2 YcTHbIi onpoc,
KkuHeTHKa. Teopus KOHTpPOJIbHAs paboTa
3aMeJIJICHHOTO
paspsna.

[Monsiporpadus.

38. | Dnekrpoxumuyeckoe | 7 2 8 4 YcTHBIl onpoc,
MIPOU3BOJICTBO KOJIJIOKBHYM
MeTaioB. Koppozus
MeTaJlJIoB. MeTOo b
3aIIUTBHI.

Hmozo no mooymio 13: 36 |8 20 8 KOJUTOKBUYM
Monynb 14. IloaroroBka kK sK3aMeHy.
7 36 DK3aMeH
Hmozo no moodymo 14: 36 36 DK3aMeH
Hroro no cemectpy: 7 216 | 36 112 32+36 | Dk3ameH
HUTOI'O: 504 | 90 226 116+ | Dx3ameH
72

4.3. Coaep:xaHue TUCHUIIMHBI, CTPYKTYPHPOBAaHHOE N0 TeMaM (pa3aeiam).
4.3.1. Cooeprcanue 1eKYUUOHHBIX 3AHAMUIL O OUCHUNIUHE.

Mooyns 1. OcHoBbl XMMH4YecKOil TepMoauHaMuku. [lepBblii 3aKkoH
TEPMOJAMHAMUKH.
Tema 1. OcHOBHBIC MMOHATHUSI XUMUYECKOU TEPMOIUHAMUKH.




MakpoCKONMYECKHE CUCTEMBI M TEPMOAUHAMUYECKUNA METOJ MX OMHCAHUS.
Tepmoannamuueckue nepeMmeHHsie. Temneparypa. IHTEeHCHBHBIE U DKCTEHCUBHBIE
BenuuuHbl. OOpaTUMble M HEOOpaTUMbIE MPOLIECCHl. YPABHEHUS COCTOSHUSI.
VYpaBHeHUE COCTOSIHUSI MJealbHOro rasza. Temiota u pabOThl pa3IMYHOIO POJaA.
PaboTa pacuupenust st pa3IMdHbIX MPOIECCOB.

Tema 2. IlepBblii 3aKOH TEPMOJUHAMUKH.

[IepBblii 3aKOH TEPMOAUHAMUKN. BHYTpEHHSSI SHEPrUsl. DHTAIBIU.

Tema 3. Kanopuueckue u TepMudeckue K03(pPHUIIHESHTHI.

Kanopumerp, BBIBOJI KAJIOPHYECKUX U TEPMOIMHAMHYECKUX
ko3¢ uimeHToB. CrpaBovHbIE JaHHBIE MO KAJTOPHUYECKUM M TEPMOJAUHAMUYCCKUM
K03 dUIIMEHTaM, U UX UCIOJIb30BAHNE B TEPMOJAMHAMUYECKUX pacueTax.

Mooyns 2. Tepmoxummusi.

Tema 4. TernoBo# 3pdext xumMuueckoi peakuuu. 3akoH ['ecca.

3akoH I'ecca m ero cinencrBusi. CTaHIApTHBIE COCTOSIHUSI U CTaHIAAPTHBIC
TEIUIOThl XUMHUYECKMX peakuuid. Teruiora cropanus. Temnora o0pa3oBaHus.
TaOnuupl cTaHAAPTHBIX TEPMOJMHAMUYECKHX BEIMYMH M HMX HUCIOJIb30BAaHUE B
TEPMOJMHAMUYECKUX pacyeTax.

Tema 5. DHeprus kpucramumueckoi pemetku. [lukn bopaa-T"abepa.

OHeprus KpUCTAUIMYECKON pelIeTKH. DHeprus coyibBatanuu. Llukn bopHa-
["abGepa. Onpenenenne YHEPrUM CONbBATALIUU AIEKTPOJIUTA U OTAEIBHBIX HOHOB.

Tema 6. 3aBUCHMOCTH TEIUIOBOTO 3(@exTa XWMHUYECKOW peaKuu OT
TeMriepaTypsbl. YpaBaenue Kupxrododa.

3aBUCUMOCTh TerioBoro 3¢dexra peakiuu ot Temmeparypel. Dopmyna
Kupxrodda. 3aBUCUMOCTb TEMIOEMKOCTH OT TEMIEPATYPBI U PACUETHI TEIJIOBBIX
3 PeKTOB peaxiuid.

Mooyns 3. Bropoii 3aK0OH TepMOJIUHAMUKH.

Tema 7. Huxn Kapao. Camonpou3BoibHbIE U HECAMOIPOU3BOJILHBIC
npoueccsl. KITJI.

PaBHOBeCHbIE 1 HEpaBHOBECHBIE MPOLIECCHI, aAMadaThl U U30TEPMbI LIUKIIA
Kapmno. IIpuBenennas rerora.

Tema 8. BTopoil 3aK0H TEpMOJIMHAMUKHU. DHTPOIHA.

Bropoii 3akoH TEepMOJAMHAMHKMA U pa3ldyHbie €ro (HOPMYITUPOBKHU.
OHTponusl. YpaBHEHHE BTOPOTO Hayajla TEPMOJWHAMUKHU MJisi OOpAaTUMBIX H
HEOOpaTUMBIX TMPOLIECCOB. DHTpomMs Kak (yHKUUS cocTosiHus. M3Mmepenue
SHTPOIUHU MIPHU PA3IUYHBIX MPOLIECcCaX.

Tema 9. Iloctynar [limanka. MeToapl pacuera SHTPOIUHN.

Tperbe HaUaI0 TEPMOJUHAMUKH. PacyeT abCOMOTHON SHTPONUU. DHTPOIIHUS
Pa3IMYHBIX TPOLIECCOB.

Mooyns 4. Xapakrepuctudeckue GQyHKIUN. XUMHUYECKHA MOTEHIIHAJL.

Tewma 10. Xapakrepuctudeckue GyHKIIUUA U UX B3aUMOCBSI3b.

BuyTpennsiss sHeprusi, sHranbnus, sHeprus [u66ca u ['enpmromnbia, ux
B3auMocBs3b ¢ V, T u P.

Tema 11. OpHoponubie GYHKIUU COCTOSIHHS. XUMHYECKUN TOTCHIIHAIL.
[TapuuanbHble BEJIMYUHBI.



CpoiicTBa OgHOPOAHBIX (yHKIMA cocTosiHUS. [lokazaTtenb OgHOPOIHOCTH.
XUMUYECKHUI MOTEHIIMA)I KOMIIOHEHTa, ypaBHeHHe ['ub6ca-J/rorema. 3aBUCHUMOCTD
XUMHYECKOT0 OTEHI[MAIA OT KOHIEHTPALIUH.

Mooyns 5. @a3oBble paBHOBecHsl. PacTBopblI.

Tema 12. I'ereporennsie cuctemsl. ®a3zoBbie iepexoasl 1-ro u 2-To poja.

[TnaBnenue, ucnapenue. [lpaBuna Tpayrona u ['unpaebpanTa.

Tema 13. VYpaBuenne Knaneiipona-Knaysunyca. J[marpamma coCTOSHHS
OJTHOKOMIIOHEHTHBIX CHUCTEM.

BriBon ypaBHenus Knanevpona-Knaysuyca. Jluarpammel coctossaus P — T.

Tema 14. KommdraTuBHble CBOWCTBA pacTBOpPOB. 3akoHbl Payns u
KonoBanoga.

PaBHOBeCcHE JKHMIKHII pacTBOpP — HACBIIECHHbIA mnap. 3akoHbl [lanbTOHA,
Payns, 'enpu. DOymmuockonusa u kpuockomus. Ocmoc. 3akonsl KonoBanosa,
bpakuroHHas IeperoHKa.

Mooyns 6. TepMoguHAMHUKA XUMHUYECKOT0 PABHOBECHS.

Tewma 15. 3axon nelictBust macc. KOHCTaHTa XUMHUYECKOTO PaBHOBECHSI.

XyuMHUYEcKas NepeMeHHas. Y CI0BUE XMMHUUYECKOro paBHoBecus. KoHcTaHTa
XUMHUYECKOTO pABHOBECHS. 3aKOH JEHCTBUS MACC.

Tema 16. HM3menenue osHeprum ['ub6ca u »sHepruu [enbmrosnbia u
HaIlpaBJICHUE XUMHUYECKOW PEaKIINH.

N300apHbIli 1 M30XOPHBIN NOTEHIMAIBI XUMUYECKON peakiuu. ' oMoreHHoe
XUMUYECKOE paBHOBecue. PaBHOBecue peakumii npoTekaronme 0e3 N3MEHEHUS U ©
U3MEHEHUEM YHCIIa MOJIEH ra3000pa3HbIX BEIIECTB.

Tema 17. I'eTeporeHHOE€ XMUMHUYECKOE pPAaBHOBECHE M OCOOCHHOCTU UX
TEPMOJMHAMHUYECKOTO ONMCAHMS.

KoHncranta paBHOBecHsT M1 TE€TEPOTCHHOM XHMMHUYECKOW  PEAKIUU.
KomOunupoBanue peakiuii. 3aBUCUMOCTb XMMHMUYECKOIO PpaBHOBECUS OT
TEMIIEpaTyphl.

Mopyasb 7. ®a30B0e paBHOBeCHE MHOTOKOMIIOHEHTHBIX CHUCTEM.

Tema 18. IlpaBmio ['mb0ca. Ompexnenenue ¢asbl, KOMIOHEHTa, CTENICHU
cBOOO/IBI.

BoiBon ypaBuenus ['mO6ca. Uwucno cremeHeit cBoOoapl.  Jlmarpamma
COCTOSIHHASL OJJHOKOMIIOHEHTHOM CUCTEMBI. DHAHTPOIUS U MOHOTPOIIHSI.

Tema 19. IlocTpoeHune nuarpamMbl JBYXKOMIIOHEHTHBIX CHCTEM C ITPOCTOU
ABTEKTUKOM.

[TonsiTue 3BTEKTHKaA, (PUTypaTWBHAs TOYKA, MPABWIJIO pblyara, Juarpamma
IIJIABJICHHUS], JINKBUTYC, COJIUYC.

Tema 20. TpeXKOMIIOHEHTHBIE CUCTEMBI.

TpeyronbHUK I'u66ca, KoHrpysHTHO-TU1aBsIIECS XUMHUYECKHE
COEIMHEHHS.

Mooyne 9. KuHernm4yeckne 3aKOHOMEPHOCTM MPOCTBIX M CJIO0KHBIX
peakuui.

Tema 21. OCHOBHBIE TOHATHS U OTIPEICIICHUS.
CKOpOoCTh XMMHMUYECKON pEaKIUH, 3aKOH JEHCTBYIOIIMX Macc, MOPSI0K
XUMHUUYECKOHN peaklny, MOJIEKYJIIPHOCTh PEAKIUU.



Tema 22. Kunernuyeckue ypaBHEHHS HEOOpAaTUMBIX peakuui 1-ro u 2-1o
MOPSIAKOB.

BbIBOJT KMHETHMUYECKMX YpaBHEHUU HEOOpaTUMbIX peakiuuid 1-ro u 2-ro
MOPSAKOB, MIEPUOJ TTOJIYIIPEBPALLICHHUS.

Tewma 23. Kunetnueckue ypaBHEHUS 0OpaTUMBbIX PEaKIIHii

BbIBOJT KMHETHYECKUX YpaBHEHUN OOpATHMBIX pEaKIHUi n-ro Mopsiaka.
['paduueckas wumocTpalys MOTyYEeHHBIX PE3yJIbTaTOB.

Tema 24. Kunetnueckue ypaBHEHUs MapajuieIbHbIX peakuui

Kunernueckue ypaBHEHUS MapauIeNIbHBIX peakiuil, oOpaTUMble U
HEOOpaTUMBIE CTA UM B MAPAJUICIbHBIX PEAKIUIX.

Tema 25. Kunetnueckne ypaBHEHUS ITOCIIEN0BATEIBHBIX PEAKIUN

AHanu3 KHHETUYECKUX YPAaBHEHUM MTOCIIEI0BATEIbHBIX PEAKLIUN.

Tewma 26. Ncnonb3oBaHre NPUHIUITOB CTAIMOHAPHON KMHETHKH JJI BBIBOJIA
KMHETUYECKUX YPaBHEHUI

MatpuyHoe MpEeICTaBICHUE MEXaHU3Ma pEeaKUUH, CTEXUOMETPUYECKAs
MaTpulla, MaTpulla pPEaKTAHTOB, JMHEHHO 3aBUCUMBIEC CTAJWH, MPUHLIUIIBI
CTallMOHAPHON KMHETUKH.

Mooyns 10. Ilopanaok peakuuu. JHEPrus AKTHBALMH.

Tema 27. MeTonbl onpeesieHHs TOPsIIKa PEAKIIUU

JudpdepeHunanbHble ¥ WHTETPAbHBIE CIOCOOBI OIpPEAETCHUs MOpsIKa
peakiuu. ['paduyeckuii cnocod, crnocod Mo CTaHOBKHU.

Tema 28. TemmnepatrypHasi 3aBUCUMOCTb CKOPOCTH PEAKIIAN

[IpaBuno Baut-I'odda, ypaBHeHue AppeHuyca, BBEJACHHE MPEACTAaBICHUN
00 SHEpPruu aKTUBALIUH.

Tema 29. Teopus TemnoBoro B3pbiBa. LlenHbie peakiuu. Katanutuueckue u
aBTOKaTajguTuueckue peakuuu. ConpskeHHbIE U KOJIeOaTebHbIE PEAKIUH.

CranuonapHasi TeOpHs TEIJIOBOTO B3phIBA, LEMHASI pEAKLUs XJIOPUPOBAHUS
MeTaHa, peakuus beiaoycosa-KaboTHHCKOTO, TMHAMUYECKUE CUCTEMBI.

Mooyne 11. Teopusi pacTBOPOB 3JIEKTPOJIUTOB.

Tema 30. AktuBHOCTh HOHOB. KO3 (HUIIMEHT aKTUBHOCTH.

TepMmoanHaMHUUeCKask TEOPUSI PACTBOPOB JICKTPOIUTOB. BBeIeHNE OHATHIA
00 AaKTUBHOCTU U O KOI(DPUIIMEHTEe aKTUBHOCTH. OKCIEPUMEHTAIHLHOE
onpenaeneHue kodp¢uuueHToB akTuBHOCTH. MoHHas cuna pactBopoB. IlpaBuiio
MOHHOMU cuibl. Teopust Appenuyca.

Tema 31. Teopus ebas-Xtokkens.

HNonnass  armocdepa. Pamuyc  umoHHOM  atMocdepsl.  DHeprus
B3aMMOJICHCTBUSL LIEHTPAJILHOTO HMOHA ¢ MOHHOM armocdepoil. OcHOBHOE
ypaBHeHue Teopun JleOas-Xrokkens i KOA(QPUIMEHTOB  aKTUBHOCTH.
Henocratku teopun [ebas-Xwokkens. 1-e, 2-e, 3-e nmpubmkenus: teopun Jlebas-
XIOKKEIS.

Tema 32. DnektporpoBoaHOCTh. Hucna nepeHoca.

HepaBHOBecHbIe SIBIEHHUS B pacTBOpax 3eKTposuToB. [lotok auddysum.
[Torok wmwurpanuu. IlepBbiii 3akoH ®Puka. IJIEKTPONPOBOAHOCTH PACTBOPOB
BJIEKTPOJIUTOB. IlonsTue YAEIBbHOM, MOJISIPHOM, AKBUBAJICHTHOU
ANEKTPONPOBOIHOCTH. CBsA3b Mexay HUMHU. IlogBHKHOCTM HOHOB. 3aKOH



Konbpayma. 3aBUCUMOCTh TOABMKHOCTM OT KOHIIEHTpAllMd U TeMIEpaTyphl.
Yucna nepenoca. MeToibl X ONpeACICHU.
Tema 33. CooTHouleHHs MEXIy Kod3(pQUIMEHTAaMHU TepeHoca MacChl H

3apsna.
[IpenenpHble TOABMKHOCTA HOHOB. 3akoH Crokca. BwIBoI ypaBHEHHS
HepHcra-OuiHmTelHa. CooTHomieHue Banpnena-Ilucapxesckoro.

OnexTpodopeTHyecKkuil U pesakcalmoHHbld 3P dexTol. DPdextsl Buna u [ledas-
danpkenrarena. OcoOble coyyaul M MEXaHU3MBI  3JICKTPOMPOBOJHOCTH
ANEKTPOJIUTOB. PacmiaBsl U TBEpAbIC JIEKTPOJIUTHI. PacmiiaBel okcuioB. MloHHbBIE
KPUCTAJLIIBI.

Mooyns 12. Di1eKTPOaAbI U JJIEKTPOXUMHYECKHE HEelu.

Tema 34. Dnexktpoanbiii noteHnuat. Kiaccudukarus 31eKTpoI0B.

DONEeKTPOXMMUYECKUA  MOTEHIMadl W paBHOBECHE  HA  CpaHULC
aneKkTpoj/pacTBop. OCOOEHHOCTH paBHOBECHs Mexay (azamu, coiepKaluMu
3apspkeHHble YacTulbl. [lOHATHE BHYTPEHHETO, BHEIIHETO M IOBEPXHOCTHOTO
noTeHnuana. BeBoa dopmynsl HepHcTa 171 3JI€KTPOJHOrO TOTEHIIHAIA.
OKHCIUTETFHO-BOCCTAHOBUTENBHBIE MONypeakimu. Kiaccudukanus 31eKTpo10B.
[IpaBuno Jlrorepa. MoHcenekTuBHbIE 251eKTpoAbl. [loHsiTHE 0 MpobiieMe BOJbTA U
a0COJIIOTHOTO CKayuKa IMOTEHIIMaa.

Tema 35. Knaccuduxaius u TepMoJuHAMUKa TaJbBAHUYECKHUX LIETICH.

Knaccudukanust snexkTpoxumMudeckux Ieneid. MexaHu3Mm BO3HUKHOBEHUS

OJIC. Tepmoamnamuka ranpBaHuueckux nuenenl. M3mepenne D/IC kak Meton
ANEKTPOXUMUYECKUX UCCIICIOBAHUIA.

Mooyns  13. JuekTpoxumuyeckass  KuHeruka. Ilpuxkiagnas
3JIEKTPOXUMHSI.

Tewma 36. Dnexrpokanusuisipuslie siBnenus. Ctpoenue J[2C

ONEeKTpOKanuJuIsipHble ~ METOAbl.  BBIBOA ~ OCHOBHOIO  ypaBHEHUSA

AIEKTPOKANMWULIPHOCTU. YpaBHeHuss @PpymknHa u Jlunnmana. I[Ipumenenue
AIEKTPOKANMWULIPHBIX sBJICHUU. [loTeHUMaBl HYJIEBOTO 3apsna, 3HAUYEHUE WX
BEJIMYMH B MPUKIAAHON 35eKTpoxuMun. OOpa3oBaHHe JBOMHOIO 3JIEKTPUUYECKOTO
cinosi. EMKOCTH NBOWHOIO 3JEKTPUYECKOTOo cios. CBsI3b MEXKIYy E€MKOCTBIO U
ITIOBEPXHOCTHBIM HATSKEHUEM. TE€OpUH CTPOECHUS JBOMHOIO 3JIEKTPUYECKOIO CIIOS.
Teopusa I'enpmronsua, Tteopus auddysnoHHOro ABoitHoro cinos ['yn-YammeHa.
Tonumna auddy3HOro ciosi, €€ 3aBUCUMMOCTh OT KOHILIEHTPALUU, pacipeiesieHue
noteHnuana B tudgdyznom cioe. Teopus [ltepHa.

Tema 37. duddy3roHHas KuHETHKA. TeopHsl 3aMeJIEHHOTO paspsja.
[Tonsporpadus.

CKOpOCTh DNEKTPOXMMHUYECKOW peakuuu. [IIoTHOCTP TOKa Kak Mepa
CKOPOCTH 3JIEKTPOAHOro mpouecca. 3akoHbl dapaznes. OIEKTPOXUMUYECKHE
SKBUBAJICHTHI. Bhixoa nmo Toky. KuHeTnka 3jeKTpoaHbIX ITpoueccoB. MexaHu3Mbl
Macco-niepenoca: AudQy3usi, MUrpaus U KOHBEKIHS. Tpu OCHOBHBIX YpaBHEHUS
mudy3nonnot kuHeTuku. [ToHsTHE 0 TepeHanpskeHur. Buibl mepeHanpsmKeHus.
Cragum  3JNEKTPOJHOTO  IpoLecca, HUX  XapaKTEepUCTHKA.  3aMelJIeHHas
(iuMuTHpYIOIIAas) CTagus AIEKTPOAHOrO mpolecca. 3aBUCUMOCTb CKOPOCTH



AIEKTPOXUMHUYECKOTO MPEBPAILCHUS OT NoTeHurana. [lepenanpskeHne KaTogqHoro
npouecca. Tok oOmena. Teopust 3ameuieHHOro paspsiaa. BausiHue marepuana
anekTpoaa, pH M cocraBa pacTBopa Ha NEpEHAIpPSIKEHHE BbIIEIEHUA. BbiBOA
ypaBHEHHS MoOJsApuU3alioHHONW KpuBou. Ilomsporpadus. KadecTBeHHBIM U
KOJIMYECTBEHHBIM ToJIsIporpaduyeckuii aHaiau3. YpaBHEHHE MOJIAPU3ALMOHHON
KPHUBOW NPHU MajbIX NEPEHANpPSIKCHUSAX. BbIcOKkHe mepeHanpspKeHus. Y paBHEHUE
Tadens. Teopust Auddy3MOHHOTO NEPEHANPSIKEHNUS HAa BpalalomeMcs JUCKOBOM
AIEKTPOJE.

Tema 38. DIEKTPOXMMHYECKOE MPOU3BOJACTBO MeTamuioB. Kopposus
METaJUIOB. MeTO bl 3aIUTHI.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  BJEKTPOXUMHUYECKOTO  BBIICICHHUS U
pactBopeHusi MeTaymioB. OOpa3oBaHHME SJEKTPOJUTHYECKHUX CIIaBOB. KaromHoe
BHEJIpeHHE. AHOJHOE pAacTBOPEHHE MeETauioB, mnaccuBaius. OCHOBBI TEOpUU
KOPPO3UOHHBIX MPOLIECCOB. DJIEKTPOXMMHUYECKAsA TEOpUS KOPPO3UU METAILIOB.
ConpspkeHHbIE dJeKTpoxuMuueckue peakiuu. Juarpammer [lyp63. Mexanusm
JNEUCTBUS ~MHTUOUTOPOB  KOppo3uu. KOHTaKkTHOE BBITECHEHHWE METaJUIOB.
XUMHUUYECKUE UCTOYHUKHU TOKA. TOIIMBHBIN JIEMEHT.

4.3.2. Coodeprcanue n1a0OOpamopHO-NPAKMUUECKUX  3AHAMUI  NO
oucyuniune.

Ne Conep:xanue 1a00paTOpHOIi padoTHI Yacel

Mooyns 1-3. OcHosbl xumuueckol mepmoouHamuxu. Tepmoxumus.
Bmopoti 3axkon mepmoounamuxu.

1 | JlabopatopHass pabora Nel. OmpezaenieHne TEIJIOT PACTBOPEHHS OE3BOIHBIX 8
COJIEH U UX KPUCTAJLUIOTHIPATOB.

O3HakoMJIEHHE C KaJIOPpUMCTPHUICCKUM MCTOAOM HU3MCPCHUA  TCIJIOBBIX
a¢dekroB. OnpeneneHne TeIUIOThl pacTBOpeHus coyd. ONpenescHHe TeIuIOTh
00pa3oBaHMs KPUCTAJUIOTHIpaTa U3 0€3BOJHON COTH.

2 | JJaboparopHast pabota Ne2. Ompenenenue ko3(dduuueHTta pacnpeneneHus 8
TPEThEro KOMIOHEHTa MEX]y JBYMsI HECMEIIMBAIOIIUMHUCS KHUIKOCTSIMU.
Onpenenenne kodPduIlMeHTa pacHpeneseHuss TPEThEro BEIIECTBA MEXIY
IBYMs. ~ HECMENIMBAIONIUMHCA (MM OTPAaHMYCHHO  CMEIIMBAIOIIMMUCH)
KUIKOCTSIMA. O3HAKOMIJIEHHE C OCHOBAMH DKCTPAKITUH.

3 | JlaboparopHas pabora Ne3. 'oMOreHHBIC XUMHYECKHAE PABHOBECHSI. 10
OnpeneneHne KOHCTAHTHI PABHOBECHS TOMOTEHHOM XMMHMUYECKOH peakiuu
OKHCJIeHHA uoauaa kamus  xjopuaoMm skene3a (llI) B BogHOM pacTBOpe.
Onpenenenue TeMmmepaTypoid 3aBUCMMOCTH KOHCTAHTHI paBHOBECHUS ATOH
peaKIuu.

4 | JlaboparopHas pabota Ned. KommnbroTepHble pacueThl XUMUYECKUX PAaBHOBECHI. 10
Pacuer TepMommHamuueckuX ~(GYHKIMH ©  KOHCTAaHT pPAaBHOBECHS B
MHOTOKOMIIOHEHTHBIX CHCT€MaX Ha OCHOBE MAaHHBIX O TEPMOJAMHAMHYECKUX
BEJIMYMHAX WHAMBHUIYAIbHBIX BEIIECTB B MHTEpBase temmeparyp 300-1500 K.
TepMoaMHAMUYECKUN aHAIN3 peakluil, BO3SMOXXHBIX MPHU KapOOXJIOPUPOBAHUU
OKCHJIOB, U JIFOMOTEPMHUYECKOT'0 BOCCTAHOBJICHUS XJIOPUAOB PEIKUX METAIUIOB.
YcTaHOBIIEHUE YCIOBUIA MPOTEKAHMS KeNaTeIbHbIX PEaKIUi.

Mooy 4- 5. Daszosvie pasnosecus. Pacmeopul.




JlaGopatopnass pabota Ne5. PaBHoBecue xuakocTh-map. Ompenenenue
TEMIIEPATYpPHON 3aBUCUMOCTH JaBJIEHHs HachllleHHOro mnapa. OmnpeneneHue
MOBBILIECHUS TEMIIEPATYPbl PACTBOPOB HEJNETYUYHX BEIIECTB.

Onpenenennue TeMIepaTypHOil 3aBUCUMOCTH JaBJICHUS HACBILEHHBIX [1apOB HaJ|
JKUJIKOCThIO, aHanu3 3akoHa Payna u ypaBHenus Kianelipona-Knaysuyca.
OrnpenenieHne MOBBIIEHUS TEMIIEPATYPhl KUIIEHUSI PACTBOPOB.

JlaGopaTtopHnas pabota Ne6. M3yueHne B3auMHON PaCTBOPUMOCTH KHUIKOCTEH.
O3HAaKOMHUTBCS C METOJIOM MOCTpOeHUs! (Ha30BOM JMAarpaMMbl CHCTEMBI BOJIA-
denom.

Jlabopatopnast pabora No/. OmnpeneneHue KOHCTAHTBI  JAUMEpPH3ALUU
KapOOHOBO KHCIIOTEHI.

Mooy 6. Tepmoounamuka xumuueckozo pasnosecus. Pazoeoe pasrosecue
MHO20OKOMNOHEHMHBLX CUCEM.

Jlaboparopuass  pabora  Ne8. IloctpoeHume  auarpamMmbl  COCTOSIHUS
JBYXKOMIIOHCHTHOM CHCTEMBI C IIPOCTOM 3BTEKTHKOM METOAOM KPUBBIX
OXJIQKICHUSI.

[TomyueHne  KpUBBIX  OXJIAXAECHHS  JBYX  YHUCTBIX  MHAWBHUIYAJIBHBIX
KOMIIOHEHTOB M HECKOJBKHMX CMecedl 3amaHHoro cocrasa. Iloctpoenue
JarpaMMbl COCTOSIHUSA 17151 OMHAPHOW CUCTEMBI.

JlaGopaTtopHnas padora Ne8. [TocTpoeHue nuarpaMmsbl IIIABKOCTH CHCTEMBI
NaNOs — Na2Cr20y.

[Tomyyenue  KpUBBIX  OXJ@XKACHHUS  JBYX  YHCTBIX  WHIUBUIYATIbHBIX
KOMIIOHEHTOB M HECKOJIBKMX CMecCed 3aJaHHOro cocrasa. Iloctpoenue
JIMarpaMMbl COCTOSIHUS 1)1 OWHAPHOM CHCTEMBI.

JlaGopaTtopnas padora NelQ. I'ereporeHHbIe XUMHUYECKHUE PAaBHOBECHS.
Onpenenenre TeMIIEPaTypHOH 3aBHCHUMOCTH  KOHCTAHTBI T'€TE€pPOreHHOMN
XUMHYeckor  peaknuu.  OmpenerneHne  TEPMOIMHAMHYCCKHX  (DYHKIUH
reTepOreHHON XUMMUYECKON PEAKIINH.

Mooynw 8,9. Kunemuueckue 3akOHOMEPHOCMU NPOCMBIX U CTLOHCHBIX PEAKYUIL.

JlaGopatopHass paGotra Nell. OmpeneneHue KOHCTaHTBI CKOPOCTH pEaKLUU
THIPOJIN3a CaXapo3bl.

O3HaKOMJIEHHE C OJHUM U3 ONTHYECKUX METOJIOB U3YUECHUsI KHHETHUKU PEAKIIUU
U ONPEJEeNUTh aHATUTHYECKU U Ipa)uyecK CPETHIOI0 KOHCTAHTY CKOPOCTH.

JlaGopaTopnast pabGota Nel2. H3ydyeHue KUHETHKH pEaKIHUU Pa3JIOKEHUS
MEPOKCHIa BOJIOPO/Ia Ta3oMeTpudeckuM MeTo oM. OleHMBaHUEe HAOII0aeMOi
KOHCTAHTBl CKOPOCTH pEaKIWW pa3jIokKeHUs TEepOKCHIa BOAOpOJAa, U
03HAKOMJICHHE C Ta30METPUIECKIM METOJOM KOHTPOJIS 32 XOJOM PEaKITHH.

JlaGopatopHast pabota Nel3. M3ydeHue KMHETHKM DPEAKUUU BOCCTAHOBIICHHS
rekcanuangeppara (I1I) ackop6uHOBOI KHcIOTOMH. OMpenenenne HabI01aeMOi
KOHCTAHTBI CKOPOCTH pEakIMh BOCCTaHOBJEHHUs rekcaruanodeppara (I11)
ACKOPOWHOBOW KHUCIIOTOW MO KHHETHYECKOMY YpPaBHEHHIO, COCTAaBICHHOMY C
UCTIOJI30BaHUEM TIPUHIIMIIA KBA3UCTAIIMOHAPHBIX KOHIICHTPAWUH M TIOHSATHS O
JUMHATHUPYIOIIEH CTaIuu pEaKIuH. O3HakomiIeHHE co

CHCKTpO(I)OTOMCTpI/I‘-ICCKI/IM MCTOAOM HCCJICAOBAHHUA KHHCTUKH PCAKIIMOHHBIX




CUCTCM, COACPIKAIINX OKPAIICHHBIC PCAKTAHTHI.

4 | JJaboparopHast pabora Nel4. HccrnemoBanue aBTOKATAIUTHYECKOW peakKIUH 4
uoaupoBaHus aneroHa. OrmnpeneneHue HaOMIOIAEMOM KOHCTAHTBI CKOPOCTH
aBTOKATAJIUTUYECKOM peakiMyu HOJUPOBAHUS alleTOHA.

Mooy 10. Ilopsidok peaxkyuu. Iuepaus axmusayuu.

1 | JlaGopatopnas pabGora Nel5. OmpenencHue mOpsAKa peaKIUH OKUCICHUS 6
WOHH/I-MOHOB MOHAMH TPEXBAJICHTHOTO JKeJe3a.

YcTaHOBIIEHUE YaCTHBIX MOPSAKOB M OOIIETro MOPSAKA PEaAKIIHH:
Fe¥* +J — Fe?" + 1/2;

Mooyns 11-14. HepasrosecHble s181eHUsl 8 pACMBOPAX INeKMPOIUMO8. DNeKmMpPOXUMULECKULL
nomenyuan. Inekmpoxumudeckue yenu u ux 3/C.

1 | JlJaGopatopHas pabora Nel6. DmnekTpuyeckas ITPOBOJUMOCTh PacTBOPOB 12
ANIEKTPOIUTOB. MccnenoBaTe 3IIEKTPUUYECKHE CBOIMCTBA PacTBOPOB  CIIA0BIX
AJIEKTPOJIUTOB U ONPEEIUTh X KOHCTAHTY IUCCOLUALINH.

2 | Jlabopatopnass  pabora  Nel7.  KouaykromeTpuueckoe  TUTPOBaHUE. 12
O3HaKOMUTBCA C KOHAYKTOMETPUYECKUM METOJOM TUTpOBaHUs. OINpenesnutb
KOHLEHTPALUIO PACTBOPOB CIa0bIX U CHJIBHBIX KUCIIOT.

3 | Jlabopartopuasi padora Nel9. IToTeHIIMOMETpPHUYECKOE OIMpPEIEICHHE CPEIHEro 10
K03(pPHIIMEHTa AKTUBHOCTH JJICKTPOJIUTA.

Onpenenuth 3HAYEHUS CpeaHET0 KOd(pQHUIMEHTa aKTHBHOCTH pPAaCTBOPOB
COJISTHOM KUCIIOTBI METOJJOM TIOTEHIIHOMETPHH.

4 | JlaboparopHass pabora No2(0. Xumuueckue I1IeMd U  OMNpEACIICHUE 12
TemneparypHoil 3aBucumoctu J/[C rajibBaHUUECKOT0 3JIEMEHTA.

Omnpenenenue 3.7.C. MEIHO-IIMHKOBOTO JIEMEHTA B 3aBUCUMOCTH OT
KOHIICHTPALIUH PACTBOPOB JICKTPOIUTOB.
Onpenenenne  TemrmepaTrypHoro  kodgduiueHta  3.0.C. W pacuer

TEPMOJIMHAMUYECKUX apaMETPOB NIEKTPOXUMUUYECKON PEAKLIUH.

5 | JJaboparopnas pabora Ne21. McciaenoBaHue 31€KTpoJIn3a BOJI U ONpeIesieHre 10
XapaKTePUCTUK TOIJIMBHOTO 3JIEMEHTA.

Onpenenuth BOJBTAMIEPHYIO XapaKTEPUCTUKY TOIUTMBHOTO DJJIEMEHTa U
YCTAaHOBUTh TMpPHU KAKUX YCIOBUSAX TOIUTUBHBIA  DIEMEHT obnamaet

MaKCUMAJIbHBIM HAITPS?KCHUCM.

5. O0pa3oBaTejibHbIe TEXHOJOTUHU
B xone ocBOeHUs JUCHMIUIMHBI IIPEyCMaTPUBACTCS IPUMEHEHUE

CJIEYIOIIMUX aKTUBHBIX METOJOB O0YUECHHUS:
e BrimnonaHeHue 1a00paTopHbIX padOT € ANEMEHTaMHU UCCIIEOBAHUS.
e OrtuerHbie 3aHATHSA 1O pazaenaM «OCHOBbI XUMHYECKOW TEPMOJIUHAMUKHU.
IlepBpil  3aKOH  TEPMOIAMHAMUKWY, «Tepmoxumusy», «Btopori  3aKOH
TEPMOJUHAMUKNY,  XapakTepucTUYeCKHe (PYHKUUU. XUMUYECKUM MOTeHUuan ~,
“@a3oBeie paBHOBecHs. PactBopsl”, “TepMoanHaMuKa XMMUYECKOTO PaBHOBECHS
“@a3oBO€  pPaBHOBECHE  MHOTOKOMIIOHEHTHbIX  cuctem”’,  “Kunermueckue
3aKOHOMEPHOCTH MPOCTBIX U CJIOXKHBIX peakuui”’, “Ilopsgok peakuuu. DHEPrus
aKTHBallUM. ['€TepOreHHbIe peaklMi U PEaKIMu B OTKPBITBIX cucrtemax’, “Teopwust
pPacTBOPOB 3JIEKTPOIUTOB. HepaBHOBECHBIE SIBIEHUS B PAaCTBOPAX 3JEKTPOJIUTOB” U



“ONeKTpoAbl W DJIEKTPOXMMHUYECKHE IEMU. OJEeKTpoXumudeckas kuHetuka. [Ipuxnagnas
IIEKTPOXUMUS ~

e BrinonHeHue CTyAGHTaMU UWHAMBUAYAJbHON HCCIEIOBAaTeNIbCKOW paboThl 1O  aHAIU3y
peasbHOro O0bEKTa C MOMCKOM M BHIOOPOM METO/a M CXEMbI ONpeAeTCHHsS Ha MPAKTHYECKHX
3aHATHUSAX.

e Pa300p KOHKPETHBIX CUTYyal1il.

e  Kpyrmasiii cToi.

6. YueOHO-MeTOANYeCKOe o0ecnieyeHrne CAMOCTOATEILHOH PadoThI CTY/ICHTOB.

Buowst u nopsioox evinonnenuss camocmosmenvHou pabomol
1. 3y4yeHnne peKOMEHJOBAaHHOM JINTEPATYPHI.
2. [loaroroBka Kk oT4eTaM o JabopaTopHBIM paboTam.

3. Pemienue 3anau.
4. IloaroroBka K KOJJIOKBUYMY.

5. [loaroroBka k sK3aMeHy.

Ne Bup camocrositenbHOM Bupa xouTpons YyebHo-MeTOANY.
paboThI obecrieueHue
1. | Usyuycnme YCTHBIN OMPOC 10 pasienam Cwm. paznenst 7, 8, 9
PEKOMEHI0BAaHHOM JUCIUTIAHBL. JAHHOTO TJOKYMEHTA.
JTUTEPATYPBI.
2. | IlogrotoBka k oryeram 1o | IIpoBepka BeIONHEHUS Cwm. paznenst 7, 8, 9
nabopaTopHbIM paboTam pacueToB, 0hOpMIICHHS JIAHHOTO JOKYMEHTA.

paboTHI B 1abOpaTopHOM
JKypHaJIe U IpopabOTKU
BOIIPOCOB K TEKYIIEH TeMe o

PEKOMEHIOBAHHOM
JTUTepaType.
3. | Pemrenne 3amau [TpoBepka gJOMaIIHKUX 33/ad. Cwm. paznenst 7, 8, 9
JTAHHOTO JJOKYMEHTA.
4. | Iloaroroska K [Tpomexyrounas atrectauus B | Cm. pasaenst 7, 8, 9
KOJUIOKBUYMY dbopme KOHTPOIBHOM pabOThl. | JTAHHOTO IOKYMEHTA.
5. | IlogroroBka K 2K3aMeHY. YcTHBIN onpoc, 1100 Cwm. paznmenst 7, 7.3, 8,9

KOMITBIOTCPHOC TCCTUPOBAHUEC. | JAHHOI'O JOKYMCHTA.

1. Texymiuii KOHTPOJIb: MOATOTOBKA K OTYETaM O JaOOPAaTOPHBIM paboTaM.

2. Texyluii KOHTPOJIb: PEIICHUE 3a/ay.

3. IIpomexxyTouHas arrectauus B (popMe KOHTPOJIBHON pabOTHI.

Texywuii KOHMpoObL YCIEBAEMOCTU OCYLIECTBIIIETCS HENPEPBIBHO, HA MPOTSHKEHUH BCETO
Kypca. [Ipexze Bcero, 3T0 YCTHBIN OMPOC MO X0y JTa0OpaTOPHBIX 3aHATUN, BBITIOTHIEMBIN JIJIs
ONEpPaTUBHOM aKTHBM3allMM BHUMAaHMsS CTYJE€HTOB M OLEHKH HUX YPOBHS BOCIPUSATHS.
Pe3ynbTarhl yCTHOTO OMpoca yYUTHIBAIOTCS IPU BBIOOpE MHIUBUIAYATbHBIX 33]1a4 JJIsl PEIICHUS.
Kaxnyro Hemeno oCyIIecTBISETCs MPOBEpKa BBIMOJIHEHHUS PacyeToB, OQOpMIIEHHUS pabOTHl B
1a00paTOPHOM KypHaJe.

Ilpomedxcymounviii Konmpons TPOBOIUTCS B (opMe KOHTPOJIBHOW paboOThl, B KOTOPOU
COJIeprKaTCsl TEOPETHUECKHUE BOIIPOCHI U 3aJauH.

Hmozoevlii konmpons TpOBOAUTCS MO0 B BHAE YCTHOTO 3K3aMeHa, JTubo B (opme
TECTUPOBAHUS.

Onenka “oTIMYHO” CTaBUTCA 32 YBEPEHHOE BJIAJIEHUE MATEPHAIIOM Kypca.



Onenka “Xopomo” CTaBUTCS TpPU TOJHOM BBINOJHEHMHM TpeOOBaHMH K TMIpoO-
XOXKICHHIO Kypca 1 YMEHUHU OPHUEHTUPOBATHCS B U3YYEHHOM MaTepuae.

Ouenka  “yIOBJICTBOPHUTENIBHO® ~ CTAaBUTCS ~ NpPU  JIOCTATOYHOM  BBIITOJIHEHUH
TpeOOBaHUI K TMPOXOXKIEHUIO Kypca M  BIAJACHUM KOHKPETHBIMH 3HAaHUSMHU 1O
porpaMMme Kypca.

OrneHKa “HEYJIOBIETBOPUTEIIBHO CTaBUTCS, €CIIM TPEOOBAHUS K MPOXOXKICHUIO Kypca He
BBITIOJIHEHBI U CTY/IEHT HE MOXET I10Ka3aTh BJIAJICHUE MAaTEPUATIOM.

7. ®OH/1 OLIEHOYHBIX CPeCTB /1JIsl IPOBeAeHUs TeKYIero KOHTPOJIsl yCIleBaeMOCTH,
NPOMEKYTOYHOM aTTeCTALMHU 110 HTOraM OCBOCHMS JMCIUILIHHBI.
7.1. TunoBbIe KOHTPOJILHBbIE 32/IaHUS.
[TpumepHas Tematuka pedeparon

1. Pacuer TepmoauHamMHuecKuX (DYHKIUA M KHHETUYECKHX IapamMeTpoB OCH30MHOBOM
KOHJICHCALIUU.

2. VYcTaHOBIEHUE YCIOBUN OCYILECTBICHHS 10 TEPMOJMHAMUYECKUM IOTEHIIMAIaM
XJIOPUPOBAHMSI KAPOOHOBBIX KUCIIOT.

3. MonenupoBaHue KHHETUKU ¥ TEPMOJIUHAMUKHU KOJIeOATEIbHBIX PEAKIIHIA.

4. Vcnonb30BaHKWEe METOJOB CTATUCTUUECKON TEPMOJMHAMUKHU I PACUE€TOB XUMHUYECKUX
PaBHOBECH.

5. DnemMeHTbl HEpaBHOBECHOM TEPMOJUHAMUKY. J{uccunaTuBHbIE CTPYKTYPHI.

6. OmpeneneHue KHHETUYECKUX U TEPMOJMHAMHUYECKUX [ApaMeTPOB KHCIOTHOTO
TU/IPOJIN3a aMUJIOB.

7. TepMOoAMHAMUYECKUH aHAN3 OEH30MHOBOM KOH/ICHCAIIH.

8. Ompenenenue TePMOANHAMUYECKUX MTAPAMETPOB OMBUICHUS CIIOKHBIX 3(DUPOB.

9. MonenupoBaHue KHHETUKH aMHHOJIM3a CIIOKHBIX A(UPOB.

10. TepmomHaMu4ecKoe U KUHETUYECKOE UCCIIeJOBaHUE peakuu ['opmana.

11. Kunetnueckue 3aKOHOMEPHOCTH THAPOIIN3a HUTPUIIOB.

12. Teopust nepexoIHOTO COCTOSIHUS M TeMIlepaTypHas 3aBUCUMOCTb KOHCTaHT CKOpPOCTHU
peakuuu ['epoe.

13. Kunernueckue ¥ TEpMOAMHAMUYECKUE 3aKOHOMEPHOCTH MLIENOYHOro rugponusa N-
3aMEIICHHBIX apUiIKapOamMaToB.

14. MonenvpoBaHue KMHETUKH IEIIOYHOTO THAPOIN3a aMUIOB.

15. KuneTnka aMHHOJIHN3a CIOKHBIX 3(DUPOB.

@opMBbI KOHTPOJISI H KPUTEPUH OLEHOK

@opMBl KOHTPOJIA: TEKYIIUH KOHTPOJb (CUCTEMAaTHMYECKUH Y4eT 3HAaHUNW U aKTUBHOCTb
CTYACHTOB Ha 3aHATHSX), MPOMEKYTOUHBIH KOHTPOJb MO MOAYMO (pyOe’kHas KOHTpPOJIbHAS
paboTta mo mpoilieHHOMY OJIOKY Te€M) M HUTOrOBOM KOHTpPOJb (3K3aMeH). Tekymuil KOHTpOJb
OCYIIECTBIISIETCSI B BHJE YCTHOIO ONpOCa, TECTHPOBAHUS, IPOBEIEHUS KOJJIOKBUYMA,
obOcyxaeHus pedepara, MPOBEPKU JOMAIITHETO 3aaHUs.

OreHka TEKyILEro KOHTpoJis BKItoyaeT 70 6amios:

- aKTUBHOCTH Ha ceMuHapckoM 3ansaTuu (10 6amios);

- IOIYCK K BBIMOJHEHUIO JJabopaTopHbIX padoT (10 Gansos);

- BBITIOJTHEHUE U c/1aua jabopaTopHbIX padot (20 6ayioB);

- rectupoBanue (10 6amnos);

- BBIIIOJIHEHUE KOHTPOJBHOM paboThl (C BKIIOUeHHEM 3aa4) — 20 Gaos.

[TpomMeXyTOUHBI KOHTPOJNb (B BHJAE KOHTPOJIHHOH paboOThl MM KOJIJIOKBHYMA)
onieHuBaercs B 30 6ayioB.

Wtoroseiii  koHTposb (100 OanioB) mpoBOIUTCS B BUIE YCTHOTO COOECEIOBAHUS WM B
BHJIE NMHCBMEHHOTO TECTa, COAEpPKAIIero BOMPOCHI MO BCEM paszaenaM Kypca “‘Dusnueckas
XUMHA’, U3y4daBIIMUMCS B Ipolrecce cemectpa. CpeaHee yuciao OaioB MO BCEM MOIYISM,
KOTOPOE JIaeT MPaBO MOJTYYSHUS MOJTOKUTETLHON OIIeHKH 0€3 UTOTOBOTO KOHTPOJIS 3HaHHW — 51
U BBIIIIE.



Bonpoce! mo TekyemMy KOHTPOJIIO
1. DKCTEeHCUBHBIE 1 HHTEHCUBHBIE CBOMCTBA T/ CUCTEMEL.
2. TepmoauHaMu4ecKue napameTpsl U (PyHKITUH.
3. ®opmbl mepenaun 3Hepruu. [IpuHnunuanbHoe oTinuue (GopM Mepeaayud dHEPTUuu OT T/A
napamMeTpoB U (QyHKIHH.
4. TennoBoii 3¢pdexT peakuu Npu MOCTOSHHBIX 00beMe U TeMmiieparype. OTaudue TerjaoBOro
a¢deKTa OT TEIIOTHI.
5. TermoemkocTh. OTIIMUKE TEMIIOEMKOCTH Mpu V=CONSt u P=const.
6. OuTanbnus. CBs3b SHTAIBINK C BHYTPEHHEH SHEprueii u T/ mapaMeTpamu.
7. CBsI3b MAaKCUMAJIbHOW PaOOTHI, BHITTOTHAEMOMN CHCTEMOM, C PABHOBECHEM.
8. YpaBHeHue ainadarhl.
9. VpaBHeHue mnonauTepMbl. YacTHble CiIydau YpaBHEHHs MOJUTEpPMBbl (M300apa, H30TepMa,
annabata, U30X0pa).
10. CranmapTHbIC TEIUIOTHI 00pa30BaHUS U CTOpPaHUSI.
11. Paccuurars Temnory, HeoOxoaumyro it HarpeBanus 12 monbs CO2 ot 273 no 373 K npu
MOCTOSIHHOM JIaBJICHUH.
12. Berauciienue TermmoBoro 3¢ dexra peakiuu.
13. TemmieparypHas 3aBUCUMOCTb TeTI0BOro 3 dexra. YpaBuenue Kupxrodda.
14. CB43b MeXy U3BMEHEHHUEM DHTPOINMHU U TEIIOTON HEOOPAaTHMOTO Mpoliecca.
15. CBs3b MeX Iy U3MEHEHHUEM PHTPONHH U TEIUIOTOH 00paTUMOro mporecca.
16. MaremaTuueckast 3alIUCh, 00bEIUHSIONIAs EPBbIM U BTOPOM 3aKOHBI TEPMOAMHAMUKH.
17. CBA3b HTPOIINH C TEIJIOTOM (a3z0oBOro rnepexoa.
18. M3MeHeHue HHTponMM B Mpolecce OOpaTUMOro pacIIMpeHUs HUACAIbHOrO rasza Ipu
MOCTOSTHHOM TeMIeparype.
19. Tepmoannamuyeckasi BEpOSITHOCTb. CBsI3b SHTPOIIUU C TEPMOJUHAMUYECKON BEPOSITHOCTD.
YpaBuenue bonbpiimana.
20. TepmoauHaMuueckre noTeHuanbl. OCHOBHBIE COOTHOIICHUSI.
21. Xapakrepuctuueckue GyHKIuu. OCHOBHBIE COOTHOILICHUSI.
22. Ypasuenus [ ' u66ca-I'ensmromnsua.
23. ®azoBble niepexoanl 1 u 2 ponga. Ux oTiunuue.
24. CootHomuienus Makcseia.
25. YpaBuenue Knaneiipona-Kiasuyca.
26. Ilocrynat Ilnanka.
27. PaccunTaTh CTaHJApTHBIE U3MEHEHMS SHTPONIUU U dHepruu I'enpmronsua mpu 298K.
28. da3oBble 1UarpaMMbl OJJHOKOMITIOHEHTHBIX cucteM. Kputnueckas remmneparypa.
29. 3aBHCHMOCTBb TEIUIOTHl MCHAPEHHUsS OT HOPMAJIBHOM TeMIlepaTypbl KHUIICHMs. YpaBHEHUS
Tpyrona u Kucrakosckoro.
30. Xumuueckuit noreHuuan. TepMoanHaMuueckoe yciaoBre (pa3oBOro paBHOBECHSI.
40. Ompenenenre TEIUIOT UCTAPEHUS] U BO3TOHKH C HCIOJB30BAaHUEM JMAarpaMMbl paBHOBECHS
(a3 0JJHOKOMITOHEHTHBIX CUCTEM B KoopauHaTax InP-1/T.
41. IpaBuno ¢a3z I'mb6ca. CoctaBHas YacTh CHCTEMBI, KOMIIOHEHTHI, TEPMOJMHAMHYECKAs
CTETEeHb CBOOO/IBI. .
42. 3aBUCUMOCTh XHUMHYECKOTO IOTEHIIMAajda OT COCTaBa PEAIbHOW M WACAIBHOW CHCTEM.
@yruTuBHOCTH. MeTOoIbI OlpeiesIeHUs] PYTUTUBHOCTH.
43. PactBopsl. Knaccudukanus, coctaB pacTBOPOB.
44. ITapunanbHble MOJIbHBIE BETUYHUHBI. METOIbI ONIPEIEICHHUS.
45. YpaBuenus ['m60ca-/orema. I'paduueckue MeToapl OnpeneneHus MapiuagIbHbIX MOJBHBIX
BEJIMYHH.
46. YpaBuenne [ u66ca-Mapryneca.
47. CBA3b MEXAY MOJIbHBIMU U NMAPLUUATBLHBIMU MOJIbHBIMU BETMYUHAMMU.
48. Kak cooTHOCSTCS mapuuanbHas MOJIbHAs U MoJibHas 3Hepruu ['nd6ca?
49. Kak cooTHOCATCS MapuuaibHas MOJIbHAs U MOJIbHASI SHTPOITHH?



50. /laBieHue HACBIILIEHHOTO M1apa HaJl paCTBOPOM M pacTBOpUTENEM. 3akoH Payis.

51. Otknonenus ot 3akoHa Payis. [IpyudrHbBI NOJIOKUTETBHOTO U OTPUIATEIBHOTO OTKIOHEHHUM.
52. Ocmoc. 3aBUCUMOCTh OCMOTHUYECKOTO JaBJIEHUsI pacTBOpa OT KOHLEHTpauuu. CBs3b 1aHHOU
3aBUCUMOCTH C YPaBHEHHUEM COCTOSIHUS UICAIBHOTO rasa.

53. D0yIIMOCKOIHSI.

54. Kpuockonus.

55. 3akon JmeWicTBUsA Macc. MareMarudecKas 3alliCh OTHOCHTCIBHO MOJBHBIX —JOJICH,
NapUuaibHbIX JaBICHUN U KOHUEHTpaluil. CBA3b MEXAY HUMH.

56. KoHcraHnTa paBHOBECHUS PEAKIIMH.

57. OnpenenuTs cOCTaBa CMECU B COCTOSIHUU PABHOBECHSL.

58. YpaBHenue u3orepMsl-u306apsl Bant-Todda. Crangapraoe cponctBo AGC s peakiun
59.3aBUCMMOCTh KOHCTAHTbI PABHOBECHUS PEAKLIUN OT TEMIIEPATYPBI.

60. T'ereporeHHoe paBHOBeCcME B OMHApPHBIX CcUCTEMaxX KHUIKOCTb-map. IlepBblii 3akoH
Konosanosa.

61. I'ereporenHble OWHApPHBIE CHCTEMBI XKMIKOCTb-TIAP C HEOTPAHUYCHHOW PACTBOPUMOCTHIO
KOMITOHEHTOB.

62. Bropoii 3akon KonoBasioBa.

63. I'eteporenHbie OMHAPHBIE CUCTEMBI C OTPAHMYEHHBIM PACTBOPEHHEM KOMITOHEHTOB.

64. PaBHOBecue TB-X B JBYXKOMIIOHEHTHOM CHCTEME C HEOTPaHMYEHHOW B3aUMHOI
PacTBOPUMOCTbEO KOMITIOHEHTOB.

67. PaBHOBecue TB-X B JABYXKOMIIOHEHTHOM CHCTEME C B3aUMHOM HEpPAaCTBOPUMOCTHIO
KOMITOHEHTOB.

68. PaBHOBecue TB-)K B JBYXKOMIIOHEHTHOM CHCTEME C OIPaHUYEHHOW B3aUMHOMI
PacTBOPUMOCTbIO KOMITIOHEHTOB.

69. PaBHOBECHE TB-K B TPEXKOMIIOHEHTHIX cucTeMax. Metossl ' m60ca u Po3ebyma.

70. ®a3oBas Auelika, p-ipoctpaHcTBO. Ctatuctuka @epmu-/upaka u boze-DitHmTeitHa

71. CymMMa cOCTOSIHUH, €€ COCTaBIIAIOIIME U CBsI3b ¢ moTeHuuanoM Ilnanka.

72. CKOpOCTh BOBHUKHOBEHHUSI.

73. BeiBoa ypaBHeHuUs bonbiimana.

74. CootHomenus Onzarepa.

75. O6pazoBaHNe AUCCUMATUBHBIX CTPYKTYP.

76. [IpenmMer XUMHUYECKONM KHHETUKM U OCHOBHble ToOHATUA. [Ipsimas u oOpaTHas
KHHeTHuyeckue 3a1aun. OcoOEHHOCTH UX peILeHHUs..
77. Ckopoctps xumuueckoil peakuuu. Ilopspok peaxkiuu. CocTaBiaeHHE KHUHETHUYECKUX

YpaBHEHUI U UX pelIeHue sl HeoOpaTuMBbIX peakiuii 0, 1 1 2 mopsaKoB.
77. llepuon nmonypacnana.

78. OOpatuMble peakLuu pa3IUYHbIX TOPSAIKOB.

79. MeTop!l onpeeNIeHHsI TOPSAKOB PEAKIIHH.

80.  Cnoxusle peakuuu. KuHeTnueckue ypaBHEeHUs MapajuledbHbIX peakuuid 1 1 2 mopsikoB.
81. [TocnenoBarensHble peakiuu 1 mopsaka.

82. [ToHATHE O MEXaHU3ME CII0KHOM peaKIMu.

83. OCOOEHHOCTH METOJIOB YHCICHHOTO pEIIeHUS CHUCTeM KWHETHYECKHX YpaBHEHUH
CJIO’KHBIX peaKIuil.

84. Kunernueckuil aHanus peaxkuui, MpoTeKaroMMX 4epe3 00pa3oBaHUE MPOMEKYTOUHBIX
IPOIYKTOB.

85. [IpuHIMn cranroHapHBIX KOHIEHTpanui boaeHmrenHa.

86. [TpuHIMIIBI KBa3UCTAIIMOHAPHOCTH U KBa3UPaBHOBECHS.

87. Bnusinue TemnepaTypsl Ha ckopocTh peakiuu. [IpaBuno Bant-I'odda.

88. VYpaBHeHHe AppeHHyca, ero TepMOJANHAMHYECKUI BBIBO/I.

89. MeTob! OIIeHKH MTapaMeTpOB ypaBHEHUS AppeHuyca U3 dKCIIEPUMEHTAITBHBIX JJaHHBIX.

90. Kunernueckoe ommcanue OUKIINYCCKUX peaKHHﬁ.



91. ABTOKaTaJIUTHUYECKNE, CONPSDKEHHBIE, LENHbIE (HEPAa3BETBIECHHBIE U Pa3BETBICHHbBIE) U
KoJieOaTeIbHbIC PEAKITUH.

92. OcobenHocty, CBsi3aHHBIE C (POPMUPOBAHUEM U PELICHHEM KMHETHYECKUX YPaBHEHHIA,
COOTBETCTBYIOLIUX HUKIMYECKHM PEAKIIHUSM.

93. doroxumuueckue peakui. KBaHTOBBII BBIXO/I.

94, 3ak0oH (OTOXUMUYECKON SKBUBAJICHTHOCTH DUHINTEHHA.

95. KuneTnka Hepa3BETBICHHBIX LEIHBIX PEAKIIUM.

96.  Teopus pa3BETBIECHHBIX LIETTHBIX PEAKIIHH.

97. HwxHuii 1 BEpXHUH 1Ipeiesbl BOCILIAMEHEHHS.

98. YcnoBuS 1IETHOTO B3pHIBA.

99.  T'ereporeHHbIC peaklny.

100. Kunermueckuii, aud@dy3UMOHHBIH M TEPEXOJHBIH 00JaCTH MPOTEKAHUS PEaKIHH.
Mertoap! onpezieneHust 00JacTH MPOTEKAHUSI TEeTEPOreHHBIX PEaKIuil.

101. BseiBox mepBoro u BToporo 3akoHoB ®duka. 3aBucuMocTh ko3 duimenta aubdy3un ot
pa3IuYHBIX (PAKTOPOB.

102. BseiBox TeMriepaTypHOi 3aBUCUMOCTH KO3 dunreHTa nuddy3un.

103. Kuneruka nudp¢y3nn mnpu crampoHapHoM aud(y3HOHHOM TOTOKE.

104. T'oMOreHHBIH M TeTEPOTCHHBIN KaTaJu3.

105. DHepreTHuecKue qUarpaMMbl TETEPOTCHHBIX M TOMOTECHHBIX PEaKIIHiA.

106. MeTtoapl MOCTPOCHUSI KHHETUYECKUX MOJIENIe TOMOT€HHBIX KaTaTUTHUECKUX pPEeaKluii B
ciiydae OO0pa3oBaHHsI OJHOTO M HECKOJBKHX TPOMEXYTOYHBIX IPOJYKTOB KaTauu3aTopa ¢
peareHTamH.

107. MeTaluIOKOMIUICKCHBIN KaTau3.

108. KuciaoTHO-OCHOBHBIN KaTallu3.

109. Peakuuu B IOTOKE.

110. VYpaBuenus ruapoaunamuku peaktopos PUC PUB.

111. VYpaBHeHHs MaTEpPHAIBHOTO U TEIJIOBOTO OajlaHca ISl peaKTOPOB OTKPBITOTO THUIIA.

112. [Ipunuune! cocraBinenuss maremarudeckux mozeneid PUB u PUC ¢ derom ypaBHeHuit
THJIPOAMHAMUKY, TOTIOJIHEHHBIX YPaBHEHUSMH MaTEPHAIBHOTO M TEIJIOBOTO OaiaHca.

113. VYcioBusi BO3HHMKHOBEHHUS TEIUIOBOTO B3phIBA B OTKPBHITHIX PEAKTOpPaX HEMPEPHIBHOTO
JICUCTBUA.

114,  Ananu3 TemioBoi YCTOMYMBOCTH peKUMOB paboTel peakropoB PYIC u PUB.

115. ®opmupoBaHHE CHCTEMBl KHHETHYECKHX YPaBHEHHH B CIIydae MPOTEKAHHS CIIOKHBIX
peakiuii B OTKPBITHIX peakTopax HEMpPEepBIBHOTO NEHCTBUS U OMpEesIeHHe ONTHUMAIBHBIX 10
BpPEMEHU NMPEObIBAaHUS U TEMIIEPATYPE PEKUMOB UX PaOOTHI.

116. PacnpeneneHue >HEPrHH CUCTEMBI MEXIY OTIEIbHBIMU MOJeKynamu. PacrpeneneHue
bonpmana.

117. Cps3p MeXIy MHKPOCKOMUYECKMMH CBOWCTBAMHU  OTJENBHBIX MOJIEKYJ c
MaKpPOCKOTTMYECKIMHU.

118. Cymma coCcTOSIHUIA.

119. CBs3p CyMMBI COCTOSSHMH C BHYTPEHHEH OSHEPrHil CHUCTEMBI W IIOCTYIATEIbHBIM
JBUKEHUEM.

120. OOGmwue monoxeHus: 00 AIEMEHTAPHBIX PEAKIIHSIX.

121. Teopwust nepexoJHOr0 COCTOSHUS (AKTUBUPOBAHHOTO KOMILIEKCA).

122. BeIBox ypaBHEHUs DUPHUHTA, €€ CBSI3b C YPaBHCHHEM AppeHuyca.

123. DHTpoOmUs U PHTATBIUS aKTUBAIUH.

124, DxcrneprMeHTaIbHBIE METOBI OIICHKH ITapaMeTPOB YpaBHEHUSI AppeHuyca.

125. Xumuueckue 1 3J1eKTpoXuMudeckre mporecchl. [lpeaMer u conepkaHue 3JI1eKTPOXUMUH.
126. DxcniepuMeHTaIbHbIE JOKA3aTEIbCTBA CYIIECTBOBAHUS HOHOB B PACTBOPaX 3JIEKTPOJIMTOB.
127. OcHOBHBIE TIOJIOKEHUS TEOPUHU AppeHUyca.

128. MoHHbIE paBHOBECHS B PACTBOpAX 3JICKTPOJUTOB. [[rcconmanus KUCIOT U OCHOBaHUM. pH,
pOH u pK pactBopos. MoHHOe mpon3BeieHrne BOIBI.



129. Bydepnbie pacTBOpHI.

130. [IpousBeneHne pacCTBOPUMOCTH COJIH.

131. Monnas cuiia pactBopa.

132. Mexanu3m 00pa3oBaHMs paCTBOPOB AJICKTPOIUTOB.

133. DHeprust KpUCTAIUTUYECKON PEIIETKH.

134. DHeprus coyibBaTallii HOHOB.

135. TepMoaMHAMHUYECKOE ONMCAHHE PABHOBECHM B pacTBOpax JIEKTPOJUTOB. AKTMBHOCTb U
KO3(PUITMEHT aKTUBHOCTH HOHOB.

136. Cpenusisi akTUBHOCTD, CpeAHUN KOI()(DUITUEHT aKTUBHOCTH.

137. Teopus Jle6as-Xrokkens. Monnas armocdepa, ee moTeHITHAT U Paguyc.

138. Ilpenensublii 3akon Jlebast-XoKKens Asi cpeAHero ko3 duuuenta ak THBHOCTH.

139. Henocratku Teopun Jlebas-Xrwokkens. Bropoe u Ttpetbe mpubnmxenus teopun Jlebas-
XIOKKeINsl Ui 3aBUCHMOCTH CpeaHero Ko3(d@uimeHTa aKTHUBHOCTH HMOHA OT KOHLIEHTPAIUH
(MOHHOM CHJIBI).

140. HepaBHOBecHBIE SIBICHUS B PacTBOpax 3JIEKTPOIUTOB. [(uddy3us m murpanuss HOHOB.
CootHomenre HepHera-OiHiTeHa.

141. YpaenbHas, 5KBUBAJICHTHAsI U MOJISIpHAST 3JIEKTPOIPOBOJHOCTH PACTBOPOB 3JIEKTPOJIUTOB.
[IpenenbHble TOABUKHOCTH HOHOB U IIPE/IENbHAS 3JIEKTPOIPOBOJHOCTh pacTBOpA.

142. Yucna nepeHoca ¥ METOABI UX OIPEICIICHNUS.

143. IlpenenbHas MOABMXXKHOCTH MOHOB. 3akoH CTokca, mpaBuiio Banbnena-IlucapskeBckoro,
cootHomeHus: Hepucra-Oiinmreiina u Ctokca-OUHINTEHA.

144.  3aBUCUMOCTH  NOABMKHOCTH M  DJIEKTPOIPOBOJAHOCTH  OT  KOHLIEHTpalLUU.
DnekTpoPOpEeTHIECKUN 1 peslaKCaIIHOHHBIE TOPMOKEHHS.

145. 3aBHCHUMOCTbH 3JEKTPOIPOBOJHOCTU OT HAMPSIKEHHOCTU DIEKTPHUUECKOTO mois, 3hdext
Buna. YacrtoTHas 3aBHCHMOCTH  DJIGKTPOIPOBOJHOCTH  pacTBOpoB, dddexr [ebdas-
@DanpKeHrareHa.

146. TlogBM)KHOCTH HMOHA BOJOPOJA M THIPOKCHA-WOHA B BOJHBIX pacTBOpax. JcTadeTHBIN
MEXaHU3M [ePEMEILECHUS.

147. CtpoeHre HOHHBIX PACIJIaBOB U UX 3JIEKTPOIIPOBOJHOCTb.

148. HWounsie kpuctamasl. CoOCTBeHHass ¥  TOpUMECHas MPOBOAMMOCTh. oHHBIE
CBEPXITPOBOIHUKHU.

149. OxucnuTenbHO-BOCCTAHOBUTEIBHBIE MOJNYPEAKUU. DJIEKTPOIHBINA OTEHIIHAL.

150. Knaccudukarus 31eKTpo0B. IIEKTPOIbI IEPBOTO POJaA.

151. DnekTpoasl BTOpOro poja. XaopcepeOpsiHbIN U KaJOMENbHbINA JIEKTPOIbI.

152. Penokc-anexrpoasl. [1pasuio Jlrorepa.

153. I'a3oBble 25eKkTpoIbl. IOHCENEKTUBHBIE DJIEKTPOIBI.

154. Knaccudukanus 3MeKTpOXUMUYECKUX Teneid. Du3nueckue mermm.

155. KoHlieHTpaninoHHble 1enu 0e3 mepeHoca 1 ¢ IEPeHOCOM.

156. IIpocTeie xumMuueckue mnenu. InemeHT Bectona. CBUHIIOBBIN (KUCIOTHBIN) aKKyMYJISITOD.
157. Cnoxuble xumuyeckue nenu. JAuddy3nonnslii noreHnma.

158. Tepmonunamuka [I/3. HaxoxneHnue TEPMOJUHAMHYECKUX (DYHKIMHA peakiuid,
npoTekaromux B ['/9.

159. HUcnonp3oBaHue CTaHIAPTHBIX MOTEHIMAJIOB U 3.1.C. JJI1 pacueTa KOHCTAaHT PaBHOBECUU
MOHHBIX PEaKIU.

160. Meton 3.1.c. A onpeneneHus Kod(PpPUIMEHTOB aKTHBHOCTH M YHUCET TIEPEHOCa HOHOB.
161. AncopbunonHble sBiIeHHUs Ha rpaHule ga3. TpexdaeKTpoHHas IEKTPOXUMHUUECKas sueiKa.
[ToTentman HymeBoro 3apsiga. AJICOPOIMOHHBIN METOJ W3yYeHHUS IBOWHOTO SJEKTPUUYECKOTO
CJI051.

162. DnexrpokanuuisipHble saBieHus. KanwuisipHeli ssektpoMerp ['yu. DnekTpokanuiuispHas
KpuBasl.

163. TloTeHUMaNbl HYJIEBOIO 3apsia U MEXaHW3M BO3HUKHOBEHHUS 3.11.C. DIJIEKTPOXUMHUYECKOU
uenu. Bonpra-norenuuai, teopun Hepuera u @pymkuna.



164. M3meHeHNs OBEPXHOCTHOIO HATsLKEHHUS, 3apsja NOBEpXHOCTU MeTaia u eMkoctu JIOC ¢
M3MEHEHHEM MOTEHIHalIa AJIEKTPO/Ia.

165. OcHoBHbIe MoJenbHbIEe NpencTtaBieHus o crpoeHun 9C, teopun I'enpmronsua, ['yu-
Yanmena, [lItepHa.

166. Teopus 3amemnenHoro paspsga. Tok oOmena. Ilepenanpspkenue. YpaBuenue Tadens.
[TonspuzannoHHbIE KPUBBIE.

167. MHOrocTaguiiHOCTh ~ 3JEKTPOJAHOrO  Mpolecca.  DJNEKTPOJAHAs  MOJIApU3ALIUSL.
[lepenanpsixenue.

168. DnexTpoxumuueckuii noreHurai. Buyrpennuit norennuain. ["anpBanu-noreHman. BeiBoa
ypaBHeHus HepHcTa /1 rajibBaHU-TIOTEHIIMAJIA Ha TPAHUIE METaJUI-PacTBOp.

169. Konuuenrpammonnas mnomspusamus. Huddysnonnoe nepenanpspkenue. IIpenenbHbiid
mubdy3noHHb TOK. Tpu OCHOBHBIX ypaBHeHHs nupdy3noHHON kuHeTuku. [lonspuszanuonnas
KpuBasi.

170. Bpamaromuiicss TUCKOBOH 3JeKTpoA. PTyTHbIN KamenbHbIN 3nekTtpoa. [lomsporpadus.
VYpaBnenue I'elipoBckoro-MiibkoBuua.

171. 3akonsl @apajnes. Beixon BemiecTBa 1o Toky. CKOPOCTh AIEKTPOXMMUYECKUX TPOIIECCOB.
172. DnexTpoxumuueckas Teopus Koppozuu. Meroasl 3aiuTsl ot kopposuu. XUT.

KoHTposabHbIe BONPOCHI K HTOTOBOMY KOHTPOJIIO
buneTsl K UITOrOBOMYy KOHTPOJIIO (DOPMHPYIOTCSI U3 BOINPOCOB K TEKYIIEMY KOHTPOIIO H
3amauaM. B kaxprit Omtet BXoAAT 4 Borpoca — 2 10 TEOPUHU U 2 3aa4H.

TecToBBIC 3a1aHNA
1. OOuuit BUJ ypaBHEHHS COCTOSTHUS TEPMOJIMHAMUYECKON CUCTEMBI:

1) pu=RT 2) f(p,T,v)=0

3) pv=RT/n 4) RT =const
2. YPaBHeHI/ISI COCTOSHUA NICAJTIBbHOI'O Ira3a.

1) pV =nRT 2) pT =nv

3) RT =const 4) pv=RT/n

3. BHyTpeHHSS HEPrUs U SHTAIBINS SBIISIOTCS:
1) TepMoAMHAMHUYECKUMU (YHKIUSMU;
2) mapameTpaMH CUCTEMBI;
3) dbopmamu niepeaun SHEPTUH;
4) cBoiicTBaMH, 3aBUCAIIMMU OT IYTH MpoLecca.
4. TeroTa u paboTa SIBISIOTCS:
1) TepMOAMHAMUYECKUMHU (YHKIUSIMH;
2) cBOWCTBaMH, HE 3aBUCSIIIUMH OT ITyTH MPOIIECCa;
3) popmamu nepenauu YHEPIUM;
4) mapameTpaMu CHUCTEMBI.
5. PaboTy M TemjgoTy MOXKHO MpPEACTaBUTh Kak Mpou3BeneHHe (pakTopa MHTEHCHUBHOCTH Ha
U3MeHeHHe (paKTopa eMKOCTH CIEAYIOIIMM 00pa3oM:

1) SA = pdV, dQ =Vdp 2) SA = pdV,dQ =TdS
3) 0A = TdS, dQ = pdV 4) SA = SdT,dQ = pdV
6. TemoeMKOCTb:
1) C =X/dT 2) C=0AdT
3) C=0A/T 4) C =Q/dT
7. 115l ©ieabHOT'O OJTHOATOMHOTO Ta3a:
1) C, =3R 2) C, =5R/2

3) C, =7R/2 4) C, =3R/2



8. Jlnst uaeanbHOro OJJHOATOMHOIO Tasza ) = C D / CV:

1) 1,44 2) 1,67

3)1 4) 1,33
9. Marematndeckas 3aluch epBOro 3aKOHA TEPMOIMHAMUKH:

1) Q =du—-o5A 2) Q) =dH - oA

3) Q =dP —0A 4) Q =du+ oA
10. ®opmynupoBKa OCHOBHOTO TepMOXHUMHUYECKOro 3akoHa (3akonHa ['ecca): TemmoBoii a3dext
pEaKIINu:

1) 3aBUCHT OT ITyTH NIPEBPALLCHMUS;

2) 3aBHCUT TOJIBKO OT KOHEYHOT'O COCTOSIHUSI CUCTEMBI;

3) He 3aBUCUT OT IyTH MPEBpALICHHUS, a 3aBUCUT TOJIBKO OT HAYaJIbHOTO U KOHEYHOTO
COCTOSTHUH CHCTEMBI;

4) 3aBUCHUT TOJIBKO OT HAaYaJIbHOTO COCTOSIHUS CUCTEMBI;
11. ns paBHOBECHOTO Ipoliecca, CoBepiaemMoro no nukiy Kapno:

X X
9250 nfT-0

12. K TepMoiHaMHUYE€CKUM MOTEHI[aJIaM OTHOCSITCSL:

DUHFT 2)U,H FG
3)UHT,P 4HT,P, S A
13. CooTHolrenrne MakcBeia 3aliChIBaeTCI B BUJIE:
P _dP , 4P _ds
dT dVv dT dVv
dP duU dP dF
) —=——- 4) — = —
dT dV dT dVv
14. Ypasuenue Knaneiipona-Knaysuyca:
1) = 2) — = —
dT dv dT dVv
P AH AH
3) d _ ¢.n. 4) dP _ ¢@.n.
dT T dV dT dv
15. XuMuyeckuii moTeHIIMaI KOMITOHEHTA!
y u —[ N [ic
i = | AL i =| —
on; V.T.n; on; P.T.n;
9y =| & o =
[l N i —| AL
on, P.S.N; on, V.S

16. TepmoaguHaMuueckasi CTEIEHb CUCTEMBI — 3TO:

1) omHOpPOJHOE BEIIECTBO, KOTOPOE MOXXET OBITh BBIJCIICHO W3 CHCTEMBI W MOXKET
CYILIECTBOBAaTh B HEOMPEIETIEHHO JI0JIT0€ BPEMSI;

2) UHIUBHUIYAIBHOE BEIIECTBO, MUHIMAIBHOE YHCIIO KOTOPBIX JOCTATOYHO /I 00pa30BaHMS
BceX (a3 CHUCTEeMBI;



3) YHUCJI0 HapaMeTPOB COCTOSAHUA CHUCTCMBI, 3HAUYCHUA KOTOpBIX MOXKHO HpOI/I3BOJIBHO MCHIATH
0e3 n3MeHeHus Yucia u Buaa (as;

4) cBOMCTBA CHUCTEMBI, KOTOPbHIE MOT'YT IIPOU3BOJIBHO MEHATHCS.
17. 3aBUCUMOCTh XUMHUYECKOI'O ITOTCHIIHAJIA OT IMapIHAIbHOTO JaBIICHUS:

1) 1 =1’ —RTIN P 2) 1t =1 +RTIn P
3) i =0 +RINP 4 p; =10 —RInP

18. MoisipHOCTB pacTBoOpa:

1) komuyecTtBO Mogeit B 1000 r pacTtBopuTes;

2) OTHOIIECHUE KOJIWYECTBA MOJICH NaHHOTO BEIIeCTBA K OOIIEMYy KOJUYECTBY MOJIEH BCEX
BEIIECTB;

3) konuyecTBO MoJiel B 1 11 pacTBopa;

4) KOIMYECTBO rPaMMOB BelllecTBa B 1 M1 pacTBopa.
19. neanbHble pacTBOPHI — 3TO PACTBOPHI, B KOTOPBIX:

1) cuibl B3aUMOJEHCTBUS MEXKAY MOJIEKYJIaMU OJHOTO BHJA PaBHBI CHJIaM B3aUMOJICHCTBUS
MOJIEKYJI Pa3IuYHbIX BUJIOB;

2) MOJIEKYJbl HE B3aUMOJICHCTBYIOT JIPYT C IPYTOM;

3) MOJIeKyIIbI He 00pa3yroT MEXIy COO0I BOIOPOIHBIX CBSI3EH;

4) MouieKyibl 00pa3yroT MKy co00il BOJIOPOAHBIE CBSI3H.
20. B ypaBHEHUSIX 3aBUCUMOCTH M3MEHEHHS TeMIEepaTyp 3aMep3aHusi U KATICHHsI pa30aBIeHHOTO

pacTBOpa OT KOHIIEHTpauuu pacTBopenHoro BemectBa AT 3 =K ;M n AT © =KKm m

IpeCTaBIsIeT COOOM:

1) MomsIpHOCTB 2) TATp

3) MOJISIIBHOCTD 4) MOJIBHYIO JIOJTIO
21. YpaBHEHUE U30TEPMbI XHMUYCCKON PEAKIIHIH:

1) AG=-RTInK, +RTIn 777" 0
2) AG=RTInK, +RTInI7R*" 0
3) AG=RTInK, —RTInI7R*"C
) AG=-RInK, +RTIn 715" ¢

22. A3zeoTpomHblEe CMECH, HUMEIOUIME Ha JAMarpaMMe TeMIIepaTypa-cocTaB MHUHUMYM,
NIEPETOHSIOTCS NIPU TEMIIEPATYpPE, KOTOPAs:

1) Huxke TemmepaTypbl KUIEHHUS BBICOKOKMIIAIIETO KOMIIOHEHTa, HO BBILIE TeMIIEpaTyphl
KHUIIEHUSI HU3KOKUIISILETO;

2) BblllIe TEMIEPATypPbl KUIIEHHUS BBICOKOKHUIISIIET0 KOMIIOHEHTA;

3) HMKe TeMIepaTypbl KUMEHUST HU3KOKHIISIIETO;

4) He 3aBUCUT OT BUJa 3aBUCHMOCTH TEMIIEPATyphl OT COCTaBa.
23. IIpocToii peakuyei Ha3bIBAETCS:

1) COBOKYIHOCTb MpsIMOW U 0OOpPaTHOM 3JIEMEHTAPHBIX PEAKIIMIA;

2) XUMHUYecKoe MpeBpallleHue, cojepxaiiee 0osiee 0HOM cTaanu;

3) XuMUYECKOe TPEBPAIIEHNE, COCTOAIISE U3 OJTHOM CTa/IUN;

4) OIHOCTOPOHHMH Tpolecc NpeoOpa3oBaHUS OJHUX PEAKTaHTOB B Jpyrue, KOTOPBIH
peanzyeTcs uepe3 OJJMHAKOBbIE FJIEMEHTAapHbIE aKThI.
24. CKopOoCTh XUMHUECKOM PeaKIMy MpeCcTaBisieT COOOM:

1) u3MeHeHHe KOJMYeCTBa BELECTBA B €AMHHIIE 00beMa PEaKIMOHHOIO MPOCTPAHCTBA 3a
€VHMILY BPEMEHH;

2) pa3HOCTh KOJIMYECTBA MOJIEH UCXOIHBIX PEareHTOB;

3) pa3HOCTh KOJIMYECTBA MOJIEH ITPOJYKTOB PEAKIIUY;

4) mokasaresb CTETIEHU B ypaBHEHUU 3aKOHA JIEHCTBUS Macc.



25. IlnddepennmanbHOe KHHETUYECKOE YpaBHEHHE HEOOpaTUMOM peakiuu 1-ro nopsika:

1) dx/dt = k(a - X)? 2) dx/dt = k(a - X)
3) dx/dt = k(a - X)(b - ) 4) dx/dt = k
26. YpaBHEHUE BPEMEHH I0JIyNIpEBpallleHus Ui peakuuil 1-ro nopsaka:
1)a-x=ae™ 2) ty, =In2/k
3) x=a(l-e™) 4 ty, =1/k,a

27. Cxema A —> B — C cootserctayer:
1) mocnenoBaTeabHBIM PEAKIUSM;
2) napaJuieIbHBIM PEaKIUsIM;
3) 0OpaTHMBIM peaKIHsIM;
4) HEOOpaTHUMBIM PEAKITUSIM.
28. KoHcTaHTa CKOPOCTH peakIuu MPeICTABISAET COOOM:
1) KOHIIEHTpAUIO TPOAYKTA;
2) KOHLEHTPALUIO PearcHTa;
3) KOHIIEHTPAIUIO TPOMEXKYTOUYHOTO MPOJIYKTA;
4) ko3P PHUIHEHT MPOMOPIIHOHATFHOCTH B YpaBHEHHH 3aKOHA JICHCTBUS Macc.
29. TemmnepatypHblit KOOPHUIUEHT CKOPOCTH PEAKIIHH:

E
1) k =kge RT 2) Ink =Ink, - E/RT
3)7/=kT+10/kT 4)AH:E

30. DHeprus akTUBAIMM COOTBETCTBYET IHEPTUU:

1) peareHTOB;

2) IpOAYKTOB;

3) KOTOpOM MOMKHBI 00JAAaTh MOJEKYJIbl PEareHTOB, YTOOBI MPU HX CTOJKHOBEHUU OBLI
BO3MOYKEH JIEMEHTAPHBIN aKT PEaKINH;

4) NpOMEXYTOUYHBIX ITPOJTYKTOB.

31. llenHbIMM Ha3bIBAIOTCS PEAKIIUU:

1) B KOTOpBIX 00pa3oBaHNE AKTUBHOM YACTHUIIBI BICYET 32 COOON MOCIEA0BATEILHOCTD (IICTIh)
OJTHOTUITHBIX PEAKIINA;

2) rae mpoTeKaHWe OJTHUX PEaKIUii 00yCIOBINBAIOT MMPOTEKAHUE IPYTHUX;

3) B KOTOpPBIX BELIECTBO, BCTYyMasi B PEAKIMIO YCKOPSET WU 3aMeIsIeT ee, a caMo K KOHIlY
PEaKIMH BBIIEISIETCS B TOM XK€ BHJIE U KOJINYECTBE;

4) B KOTOPBIX OJIMH U3 MPOAYKTOB PEAKIIMU BBICTYIAET B KAYECTBE KaTAIU3aTopa.

32. OCHOBHBIE CTaJAMH FE€TEPOTEHHBIX PEAKIIHIA:

1) ancopOuust peareHTOB Ha MOBEPXHOCTH I'PAaHUIIBI pa3fiena, JecopOIHs MPOAYKTOB;

2) muddys3us peareHTOB K rpaHMIle pajaena ¢a3, aacopOuus peareHTOB Ha IMOBEPXHOCTH
TpaHUIBl pa3fena, XUMHUYecKas peakuus, AecopOuus HpoaykToB, aAuddy3us mpoayKToB B
00BeM;

3) nud¢ysus peareHToB, 11U dy3HUs IPOJYKTOB B 00BEM;

4) muddy3us peareHTOB K rpaHuIle pajaena ga3, XuMUdecKas: peakius.

33. YcnoBus cranpoHapHoi auddysuu:

oc oc ocC oc

1) [—j 7&0,[—) # const 2) (—) =O,(—) = const
ot ) OX )y ot ) OX )

3) (@) 7&0,(@) = const 4) (@] :O,(@) # const
ot ), OX ) ot ) OX )i



34. UnterpanbHoe (anredbpanyeckoe) ypaBuenue Lllykapesa:

1) dc/dt=k,(c, . -C) 2) de/dt=Kk,(c, -C5 )
3) In(CHac/(CHac - C)) =0 4) In(CHac/(CHac - C)) = két

35. AKTUBUPOBaHHBIA KOMILUICKC MPECTABIISET COOOM:
1) peareHTsl;
2) xoMmIuleKc, 0Opa30oBaHHBIM M3 YaCTUIl PEAareHTOB, B KOTOPOM CTapble CBSI3U ellle He
pa3opBaUCh, 2 HOBBIC €IIe He 00Pa30BANIUCH;
3) IPOIYKTHI;
4) KaTanu3arop.
36. B pactBOpax 3J1€KTPOJUTOB MOHBI MOSIBISIOTCS:
1) BcneacTBUE MOH-TUTIOJIBHOTO B3aUMOJICUCTBUS;
2) nox ACMCTBUEM AJIEKTPUUYECKOTO TOJIS;
3) BClIeICTBHME HOH-UOHHOTO B3aUMO/ICHCTBUS,
4) BcneACTBHUE JUMOIb-AUNIONBHOIO B3aUMOACHCTBHUS.
37. ConocTtaBbTe MOHHBIE CHJIBI ABYX PACTBOPOB MPH OAMHAKOBBIX KOHIICHTPALIUSIX: a) pacTBOP

AgN03 u 6) pacTBOp CO(C|O4)2.

1
1) |a=|b 2)|a:§|b
3) I, =3I, 2) |a:%|b

38. Hanmummre Boipaxkenue s aktuBHocTH NaCl depe3 MOmAIbHOCT ¥ CpelHUN MOHHBIN
K03(PUITMEHTHI aKTUBHOCTH:

1) ag = 4y°m? 2) as = ym?

3) a, = 2y°m? 4) ag = 4y’m
39. JaiiTe MareMaTUuecKoe BBIpaXKEHUE MpenenbHoro 3akoHa Jlebas-I'tokkenst mayis pactBopa

CO(NOg)Z:
1) Ig 7, = —2h1/2 2) lgy, =-3h
9 lgy, =—20Y2/@+1Y2) gy A, =4, +24.

40. I'panuenToM Kakoro ¢akTopa HHTEHCUBHOCTH OOYCIIOBIIEH MTOTOK MUTPAIIMA HOHOB?
1) anekTpudecKkoro noTeHnyana  2) TemMreparypsl
3) KOHIIEHTpallUuu 4) IIOTHOCTH
41. Tlo xakoMy YpaBHEHHUIO MOKHO BBIYMCIUTH Kod(duimeHt nud¢y3suu MoHa, 3HaAs €ro
IpeJeNbHYIO OIBUKHOCTDH?
1) HepHcra-OitHiuTeiHa;
2) Crokca;
3) no npaswiy Banbnena-Ilucapxesckoro;
4) Ctokca-DHWHINITCHHA.
42. B KakuX €IMHULAX U3MEPSETCS YAEIbHAS JIEKTPOIPOBOIHOCTh?

1) Oml m 2) Ot u?
3) m/Om 4) Om-m

43. Kakue noHbl 00713/1at0T HanOOJbIIEeH MOIBUKHOCTHIO B BOJHBIX PacTBOpPax U MouyeMy?
1) MHOTO3apsITHBIE HOHBI, CTIOCOOHBIE TEPEHOCUTH OOJIBIIOE KOTUYECTBO AIIEKTPUUYECTBA;

|1/2

+ —
2) mousl H™ 1 OH ™ xax cambie Manenskue mo pasmepam, a cieoBaTelbHO, H HaHOONEE
TIO/IBUKHEIE B COOTBETCTBHH C 3aKoHOM CTOKCA;



3) HMOHBI IICIIOYHBIX META/UIOB, TaK KaK Majlas CoOJbBaTalldsg 3THX HMOHOB 0OJIerdact
BO3MOKHOCTh 00JIee JIETKOTO WX TIEPEMEIICHHS B BI3KOU Cpefie Mo ACHCTBHEM AJICKTPUIECKOTO
OJISL;

4) nonsr H " w OH ™ 3acuer MPOSIBIICHUS] MEXaHNU3Ma dcTapeTHON Nepeaun MPOTOHA.
44. Kakoe TOpMOKEHUE MUTPUPYIOIIETO HOHA CHUMaeTcs B dddexre Buna?

1) penakcanmoHHOE;

2) 21eKTpOoPOPETUUECKOE;

3) anekTpodopeTHuecKoe U pellakCcaluoHHOE;

4) CTOKCOBCKOE.
45. Jlnsa u3MepeHust 3JI€KTPOIIPOBOJHOCTH PaCTBOPOB UCIOIb3YETCS:

1) MoCT mepeMEeHHOT0 TOKa 2) MOCT MTOCTOSIHHOTO TOKa

3) moct Konbpaymia 4) moTeHHOCTaT
46. Kak usmeHnsorcs (1o abCONIOTHON BEIWYHHE) JIEKTPOJHBIE MOTEHIUAIBI BOJOPOIHOTO U
XJIOPHOT'O 3JIEKTPOJIOB IPU YBEJIMYEHUU JaBJICHUS 3TUX ra3oB?

1) moTeHuMaNbl ¥ BOJOPOIHOTO U XJIOPHOTO AJIEKTPOJIOB YBEITUUYUBAIOTCS;

2) MOTEHIMAJbl U BOJOPOAHOTO U XJIOPHOTO AJIEKTPOJOB YMEHbIIAIOTCS;

3) moTeHHMan BOAOPOAHOIO BJEKTPOJa YMEHBIIAeTcs, MOTeHIMal XJOPHOTO —
YBEITUYUBACTCS;

4) moTeHIMal BOJOPOJHOTO DJIJIEKTPOJAa YBEIMYMBACTCS, MOTEHLHUANT XJOPHOTO —
YMEHbIIIAETCSI.
47. 11 KakuXx 1eied UCIOJIb3yeTCsl KaTOMENIbHBIN JIEKTPO1?

1) ansa onpenenenust pH pacTBopa, KOTOPHIM 3aMOTHSAETCS 3TOT SIEKTPOS;

2) KaK 3JIeKTPOJl CPaBHEHUS Ul U3MEPEHUS IOTEHIIUAJIOB APYTUX 3JIEKTPOIOB;

3) nns uzmepenns D/[C ranbBaHUYECKHUX 3JIEMEHTOB;

4) mns onpeneneHust Kod(h(UIIMEHTa aKTUBHOCTH MOHOB B PAaCTBOPE, KOTOPBIM 3aIlOJIHSAETCS
3TOT ANEKTPOSI.
48. YUemy paBeH MOTEHIIMAT XUHTUIPOHHOTO JIEKTpoaa?

1) E =-0,059 pH 2) E =0,059 pH
3) E=E°-0,059 pH 4) E =E® +0,059 pH

49. CocraBpTe TrajbBaHMYECKHH 3JEMEHT, B KOTOPOM MJET CIEAylollas peakius:

2FeCl, +SnCl, — 2FeCl, +SnCl,
1) Fe| FeCl3::SnCl, | Sn 2) Pt| Sn?",Sn* i Fe?" Fe* | Pt
3) Fe| FeCl;::Sn?",Sn*" [Pt 4) Sn|SnCl,:Fe?" Fe®" | Pt

50. KakoBa CBA3b MEXAy TOJSApU3AMEN M IUIOTHOCTBIO Toka? (ly— TpenenbHbIi
1 dy3uOHHBIN TOK)?

RT , . RT ig
1) AE =—(1-1 DAE=—I|1-—
) nF( d) ) = i
3) AE:EIn(l—id) 4) AE =R -

nF nF iq

7.3. Metoauueckiue MaTepuaibl, ONpPEeNsIoNne MpoLenypy OILEHUBAHUs 3HAaHUM, YMEHUH,
HaBBIKOB ¥ (WJIM) ONBITA JEATEIIHOCTH, XapaKTEpU3YIOMUX OTambl  (OPMHPOBAHUS
KOMIIETECHIIUM.

OOmmii pe3ynbTaT BBIBOAWTCS KaK HMHTETPANbHAS OIEHKA, CKIIAJBIBAIOINAS W3 TEKYIIEro
KOHTpOJIs - 70% 1 mpoMekyTouHOro KoHTpods - 30%.

Texynui KOHTPOJIb O TUCHUILINHE BKIKOYAET:

- BBINOJIHEHUE Ja00paTOPHBIX 3aaHui — 25 Oanos,



- BBIMOJIHEHUE TOMAIIHUX (AyJUTOPHBIX) KOHTPOJIBHBIX paboT - 25 Gaios.
- rectupoBanue - 10 6aios.

- ycTHBIH ompoc - 10 6amos,

[TpomeskyTOUHBIH KOHTPOJIb 110 JUCLUIUIMHE BKIFOYACT:

- MUCbMEHHAs KOHTpOoJIbHAs padoTa - 30 6amios.

8. IlepeyeHb OCHOBHOW W /IONOJHHMTEJNbHOH Y4yeOHOH JIUTEPATYpPbl, HEOOXOAUMOWM sl
OCBOEHMS THCIUNIUHBL.

a) azipec caiita Kypca

Hnmepnem-aopec catima. B kawecmee catima Kypca pekomeHOyemcsi UCnoib308ams Caim
Kageopwl unu gaxyrvbmema (uncmumyma), CneyuaIu3UpoB8anHvle yuebHvle camol (Hanpumep,
na niamgpopme Moodle).

0) ocCHOBHas JUTEpaTypa:

1. UnmonuroB E.I'. ®usndeckas xumust [ Tekcr]: yuebHOe mocobue s By3os/ E.I'. UnmonuTos.

- M.: Akagemus, 2005. - 447 c.

2. Bbaiipamos B. M. OcHoBsI anekTpoxumun [Tekcrt]: yae6. mist By3os/ Baiipamo B. M.; - M.:

Axanmemus, 2005. - 237 c.

3. Kapsaxun, H. B. OcHoBBI XxumMuueckoii TepmonuHamMuk [ Tekcr]: yue0. mocobue / Kapsikun, H.

B. - M. : Axagemus, 2003. - 462 c.

4. bepe3oBuyk A.B. ®usnueckas xumus [DIeKTpoHHBIH pecypc|: ydeOHoe mocobue / A.B.

bepe3oBuyk. DnekTpoH. TekcToBble aaHHble. CaparoB: Hayunas kuura, 2012. 159 c. Pexum

noctyna: http://www.iprbookshop.ru/8191.html

B) JIONIOJTHUTEIIbHAS JIUTEPATYpA:

1. Kypc ¢usmueckoit xumuu. T.1,2.[Tekcr]: yuebnoe mocobume musi By3oB /Ilox pen. ..

I'epacumoBa. - M.: Xumus, 1973. - 624 c.

2. Namackun b.b., Ilerpuii O.A. Dnekrpoxumust [Tekct]: yueOHOE mocobue mis By30B/ b.b.

Hamackun, O.A. [Terpuit.- M.: Xumus: KomnocC. 2006. - 670 c. xumuu [Teker]/ B. A. Kupees. -

Uzn. 3-e, nepepad. u gorm. - M.: Xumus, 1975. - 776 c.

3. @uznyeckas XuMus [ DNeKTpOHHBIN pecypce] : yuebHoe nmocobue / I'.B. bynunoposa [u np.]. —

DNEeKTpOH. TeKCTOBbIe naHHble. — Kazanb: Ka3zaHCkui HaIlMOHAJNBHBIN HCCIEA0BATEIIbCKUN

TeXHoyloruueckuil  ynuBepcuter, 2012. 396 c. 978-5-7882-1367-5. Pexum pocryna:

http://www.iprbookshop.ru/64034.html

9. Ilepeyenp pecypcoB HH(OPMANMOHHO-TEJEKOMMYHMKANMOHHON ceTn «MHTepHeT»,

HeO0OXO0MMBbIX /115l 0CBOEHHSI THCIHUIJIHHBI.

1) eLIBRARY.RU [Onexmponnuiii pecypc] : snekmponnas 6ubnuomexa / Hayu. anexmpon. 6-ka.

— Mocxkea, 1999 — . Pesicum oocmyna: http://elibrary.ru/defaultx.asp (0ama obpawenus:

07.09.2022). — A3. pyc., anen.

2) Moodle [Dnexmponnutit pecypc]: cucmema supmyansvrnoco obyuenuem: [6asa oannvix] / Jlae.

eoc. yu-m. — Maxaukana, 2. — {Jocmyn uz cemu JI'V unu, nocie pecucmpayuu uz cemu yH-ma, u3

moboti mouku, umeowet docmyn 8 unmepnem. — URL: http://moodle.dgu.ru/ (0oama

oopawenus.: 07.09.2022).

3) Onexmponnwiii xamanoe HE JI'Y [Onexmponusiii pecypc]: 6aza Oanmvix cooepicum

ceedenus o0 6cex uoax aum, nocmynarowux 6 gouno HBE J[I'V//[acecmanckuil eoc. yH-m. —

Maxauxana, 2010 — Pesxcum oocmyna: http://elib.dgu.ru, ceoboouwiti (0ama obpawenus:

07.09.2022).

10. MeToanueckue yKazaHus JJisi 00y4aOIIMXCH 10 OCBOCHUIO AU CHUIIMHBI.
Mertonudeckue yka3zaHUs CTyJIEHTaM JOJDKHBI PacKphIBaTh PEKOMEHIYEMBIH pPexuM U

XapakTep y4eOHOW paboThl MO W3YYCHHIO TEOPETHYECKOro Kypca (Wid €ro pasjesna/dacTH),

MPAKTUYECKUX W/WIM CEMUHAPCKUX 3aHITHH, Ja0opaTOpHBIX paboT (MPaKTUKYMOB), U

MPAKTUYECKOMY TPUMEHEHUI0 M3YYEHHOTO MaTepuana, IO BBIIIOJHEHUIO 3aJaHuil AJis

CaMOCTOSITENIbHOM paboThl, MO UCHOIB30BAaHUIO WH(DOPMAIMOHHBIX TEXHOIOTUH U T...



http://www.iprbookshop.ru/8191.html
http://www.iprbookshop.ru/64034.html
http://elib.dgu.ru/

Meronudeckue ykasaHus OJDKHBI MOTHBHPOBATh CTYICHTa K CaMOCTOSTENbHON paboTe W He
MOJMEHATh y4EOHYIO JHUTepaTypy. YKa3blBaeTcs NepedeHb Y4eOHO-METOAMYECKUX H3AAHMIA,
PEKOMEHIYEMBIX CTYICHTaM JJIsi TIOJTOTOBKM K 3aHSATHUSM M BBITIOJHEHHUS CaMOCTOSTEIHHOU
paboThl, a TakKe€ METOJMYECKHUE MaTepuaabl Ha OyMa)KHBIX H/WIM 3JEKTPOHHBIX HOCHUTENSX,
BBIMYIICHHBIE Kadeapoii CBOMMHU CHUIIAMH U TIPEIOCTABIISIEMBIC CTYICHTAM BO BPEMS 3aHSTHIA:

-paboyne TeTpaau CTYICHTOB;

-HaTJISIAHBIE TTOCOOUS;

-rioccapuii (clioBapb TEPMUHOB 10 TEMAaTUKE TUCIUILIUHBI);

-T€3UCHI JICKIHM,

-pa3aTOYHBIM MaTepuai u JIp.

CamocTtosTenpHas padoTa CTYACHTOB, IPEIYCMOTPEHHAs YIeOHBIM TUIAHOM B 00BbEME HE
menee 50-70% oOmiero KoJW4YeCTBAa 4YacoB, JOJDKHA COOTBETCTBOBATH 0Oojiee TIIyOOKOMY
YCBOCHHIO HM3y4aeMoro Kypca, (opMupoBaTh HaBBIKM HCCIEAOBATEIBCKOW pabOThl U
OpPUEHTUPOBATH CTYACHTOB HA YMEHHUE MPUMEHATh TEOPETUUECKHUE 3HAHUS Ha MPAKTUKE.

3amanus 11 CaMOCTOSITEIIBHON pabOThI COCTABIISIFOTCS IO pa3zeliaM U TeMaM, 10 KOTOPBIM
HE NPEIyCMOTPEHBbl AayAUTOPHBIE 3aHATUSA, JUOO TpeOyeTcs IOMOJHUTENBLHO MpPOopadoTaTh U
MIPOAHATM3UPOBATH PACCMATPUBAEMBIN TIPEIOIaBaTeIIeM MaTeprual B 00beMe 3aIlIaHUPOBAHHBIX
YacoB.

3amaHusl MO CaMOCTOSITENIbHOM paboTre MOryT ObITh O(QOpPMIIEHBI B BUAE TaOIMILBI C
yKa3aHHeM KOHKPETHOT'O BUJIa CAMOCTOATEIbHOU paboThI:

-KOHCIICKTHPOBAHKE ITEPBOUCTOYHUKOB U JIPYroi YIeOHOM TUTEPATYPHI;

-npopaboTka y4yeOHOro wmartepuana (MO KOHCHEKTaM JeKUWid y4eOHON u HaydHOU
JUTEpaType) M MOJATOTOBKA JIOKJIAJOB Ha CEMHHApPAX M MPAKTHYCCKHUX 3aHATHSX, K YJaCTHIO B
TEMaTHYECKHUX AUCKYCCHUSX U JIEIOBBIX UTPaX;

-paboTa ¢ HOpPMAaTHUBHBIMH JIOKYMEHTAMH M 3aKOHOJATENIbHOW 0a30i; -TIOMCK u 0030p
HAYYHBIX MYOJIMKAIMKA U 3JIEKTPOHHBIX UCTOYHUKOB MH(OpPMAIMK, TOJTOTOBKA 3aKIIOYCHUS 110
0030py;

-BBIIIOJIHEHUE KOHTPOJBHBIX paboOT, TBOPUYECKHX (MPOEKTHBIX) 3aJaHUM, KYpPCOBBIX
paboT (pOEKTOB);

-pelieHue 3aaay, yrnpaxHeHHi;

-HamcaHue pedeparos (dcce);

-paboTa ¢ TecTaMu M BOIIPOCAMU JJIsi CAMOTIPOBEPKH;

-BBITIOJIHEHUE TICPEBOIOB HA MHOCTPAHHBIC SI3BIKU/C HHOCTPAHHBIX S3BIKOB;

-MOJICTUPOBAHUE U/WJIM aHATN3 KOHKPETHBIX MPOOIIEMHBIX CUTYallUii CUTYaIUH;

-00paboTKa CTATUCTHYECKHX JAHHBIX, HOPMATUBHBIX MaTCPHUAIIOB;

-aHaJN3 CTATUCTHYECKUX U (DaKTHMUECKUX MaTepuasoB, COCTABIIEHHWE BHIBOJIOB HAa OCHOBE
MIPOBEJICHHOTO aHAIM3a | T.]I.

CamocTtosTenbpHas paboTa T0KHA HOCUTh CUCTEMAaTUYECKUI XapakTep, ObITh HHTEPECHOM

Y IIPUBJICKATEIILHOM JJIS CTY/ICHTA.
PesynbraTel camocTosTENsHONW PabOThl KOHTPOJIUPYIOTCS MpenoaBaTeNieM M YYUTHIBAIOTCS MpU
aTTeCTalll! CTYJCHTA (3a4eT, dk3aMeH). [Ipu 3TOM MPOBOIATCS: TECTUPOBAHUE, IKCIIPECC-OIIPOC
HA CEMHMHAPCKUX W MPAKTUYECKUX 3aHATUAX, 3aCIyIIMBAaHUE JAOKIAI0B, MPOBEPKA MUCHMEHHBIX
pabot u T.1.

11. IlepeyeHp HMH(POPMALNMOHHBLIX TEXHOJIOIHMH, HCHOJb3YyeMbIX IPH OCYLIECTBJICHUH
o0pa3oBaTe/IbHOI0 mpoulecca MO0 JHCHUILVIMHE, BKJIKOYasi IepeYeHb NPOrpPaMMHOIO
odecrnieyeHUs1 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM.

[Tpu ocymecTBieHnn 00pa30BaTENBLHOTO Mpoliecca Mo JUcUUIUINHE «Du3ndeckas XuMus»
HCIIOJIB3YIOTCS ClIEyIoIINe HH(OPMAaLlMOHHbIE TEXHOJIOTHH:
3aHATHSI KOMIIBIOTEPHOTO TECTUPOBAHUS.
JIeMOHCTpallMOHHBIN MaTepral IPUMEHEHUEM IIPOEKTOPA U UHTEPAKTUBHOM JOCKHU.
KommnbroTepHble MporpaMmbl 17151 CTATUCTUYECKOH 00paboTKH pe3yabTaToOB aHAIN3A.



[Tporpammel makera Microsoft Office

12. Onucanue MaTepuaAJIbHO-TEXHNYECKOM 0a3bl, HE00X0IMMO IJI OCYLIECTBJIEHUSA
00pa3oBaTeIbLHOIO Mpolecca Mo UCIUIIHHE.

B coorBerctBum ¢ T1peboBanusmu DPI'OC BO xkadenpa wumeer CHEHAIBHO
000py/I0BaHHYIO YYEOHYIO aylIUTOPHUIO ISl MPOBEICHUS JEKIIMOHHBIX U CEMHUHAPCKUX 3aHATUI
Mo TMOTOKaM CTyAeHTOB. [lomemienue s JIGKUMOHHBIX 3aHIATHH  YKOMILJIEKTOBAHO
TEXHUYECKUMU CpeACTBaMHU OO0y4YeHMs (PKpaH HACTEHHBII C  AJEKTPONPUBOJOM H
JTUCTAaHLIMOHHBIM YIIPaBJICHUEM, MYJIbTUMEINA POCKTOP C HOYTOYKOM).

JlaGopatopHble 3aHATHSA MPOBOAATCA B CIEHUATBHO OOOPYIOBaHHBIX Ja0OpaTOPUAX C
MPUMEHEHHEM HEOOXOIUMBIX CPEICTB OOyueHUs (J1abopaTopHOro 000pyIdOBaHHS, O0Opa3IoB,
HOPMATUBHBIX U TEXHUYECKHX JOKYMEHTOB U T.I.). [lomemnienus 1abopaTopHbIX MPaKTUKYMOB
YKOMIUIEKTOBaHbI CIEIUAIBHON ydeOHO-1abopaTopHOit MeOenbio (B TOM YHCJIE CTOJAMHU C
XUMHUYECKH CTOWKHMH MOKDPBITHSMH), Y4eOHO-HAYYHBIM JIaOOpaTOpHBIM O0OpYyIOBaHHUEM,
WU3MEPUTEIIHBIME TIPHOOpaMU M XMMHYECKON IMOCY/I0, B TOJHOW Mepe O0eCIeunBaIOIIUMU
BBITNOJIHEHHE TpeOOBaHUI MporpamMmbl o (PU3NIECKONH XUMHUU.

Becor ananutuueckue Leki B1604.

Beco Texnoxumudeckue Leki B5002.

TopcroOHHBIE BECHI.

Crextpodoromerp Leki SS1207.

Marnutnbie Memanku LS220.

Huctumnstop A-10.

Honomep/xkonaykromerp AHHMOH 4100

Ha6op nabopaTopHoit HOCYI[I)I

. JlaGopatopusie Moaynu “Onexktpoxumus’, “Tepmuueckuii ananus”, “Kunernka”
10 Heo0xoanmMbie peakTuBEI.

CoNoOARWDNE



