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AHHOTauus padoyeil NPOrpaMMbl JTUCUUILIHHBI

HucuummHa “@usndeckas XuMus® BXOAUT B obOs3arenbHyro dacte OITOIT
Oakanapuata no HampasieHuro 04.03.01 “Xumusa”. JlucrumnianHa peaauzyercs Ha
XUMHUYECKOM (akynbTeTe Kadenpoit puanyeckoi 1 opraHM4eCcKo XUMHUHU.

ConeprkaHne TUCIUILTAHBI OXBATHIBAET KPYT BOMPOCOB, CBS3AHHBIX C M3YUCHHEM
U 00BACHEHUEM 3aKOHOMEPHOCTEH, ONPEICIIIOIINX HAPaBICHHOCTh XUMHUYIECKHIX
IPOIIECCOB, CKOPOCTh UX MPOTCKAHHUS.

JucuunnuHa HameneHa Ha  (QOPMUPOBAHHE — CIEAYIOUUX  KOMIETCHLUN
BBIMMYCKHMKA: yYHUBepcalbHbIX — YK-1, obOmenpodeccunonansasix — OIIK- 1,2,3,
npodeccuonanpubix — [1K-1,2.4.

Hpenoz[aBaHHe AUCHUIIIMHBL IIPCAYCMATPUBACT IIPOBCACHUC CIICAYIOINUX BHIOB
y‘-I€6HBIX 3aHSATHM: JICKIINH, Ha60paT0pHBI€ 3aHATHA, CAMOCTOATCIIbHAA pa60Ta.

Pabouas InmporpamMma AUCHUILUIMHBI IIPCAYCMATPpUBACT IIPOBCACHUC CIICOYIOIIHUX
BHAOB KOHTPOJIA YCIICBACMOCTHU B (bopMe KOJUIOKBUYMOB, KOHTPOJIBHBIX pa60T )51
HpOMC)KYTO‘IHBIﬁ KOHTPOJIb B (bOpMC 3a4€Ta 1 DK3aMCHa.

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

Cemectp Y4eOHble 3aHATHS dopma
Bcero KonTtakTHas paboTta 00y4aronuxcs ¢ CPC,B | IPOMEXYTOYHO
IperoJiaBaTeeM TOM i arTecranuu
U3 HUX qucIie (3auer,
Jlexn | Jla6op | Ipakr | KPC | KoncynsT | 9Kk3aMeH | AuddepeHunpo
15071 aTOpH | AYECK anuu BAHHBIN 3a4eET,
bIE ue 9K3aMEH)
3aHAT | 3aHAT
usi usi
6 cem. 288 54 108 - - - 90+36 | 3auer, ’K3aMeH
7 ceM. 216 36 108 - - - 36+36 | 3aueT, 3K3aMeH

1. Ilesiu ocBoOeHMSI AU CIIUTLIHHBI

[emsaMu OCBOEHUS AUCLUIUIAHBI “PU3NUECKast XUMHUS~ SBIIOTCS PACKPBITHE
CMBICJIa OCHOBHBIX 3aKOHOB (PU3MYECKOW XUMHUHU, HAYyYUTh CTYJCHTA BUACTH U
ONpeAeNsITh 00JJACTH MPUMEHEHHUS 3TUX 3aKOHOB, TOHUMATh UX BO3MOXXHOCTH IIPH
pelIeHNH KOHKPETHBIX XHMHUYECKHUX MpoOJeM, pa3BUTHE YMEHHUS TIPaMOTHO
IIPUMEHSTD 3aKOHBI M 3aKOHOMEPHOCTH XUMUYECKOU TEPMOJUHAMUKHN K PELICHUIO
Pa3JIMYHBIX 337a4 TEXHOJOTMYECKOTO M OKOJOTMYECKOIO COBEPLICHCTBOBAHUS
IIPOU3BOJICTBEHHBIX IPOLECCOB.




2.Mecto nucuuminnsl B ctpykrype OIIOII 6akanaBpuara

JucuumnHa “@usndeckas XUMHsl® BXOIUT B o0s3aTenbHyr0 yacth OITOII
OakanaBpuata no HanpasiaeHuto 04.03.01 Xumus.

CoBpeMeHHas pu3nueckas XUMUsL CTPEMUTCS K KOJIMYECTBEHHOMY OIMCAHUIO
XUMHUYECKHUX MPOLECCOB, UCIOJb3Ys TaKue (PyHIaMEHTAIbHbBIE METO/IbI UCCIIEOBAHUS
KaK TEPMOJMHAMUYECKUM, KBAaHTOBO - MEXaHMUYECKMH METOJbl MCCIIEOBAHUS,
CTaTUCTUYECKUN, MO3TOMY Ul YCHEIIHOTO YCBOECHUS (PU3NYECKON XUMHUH CTYJIEHT
JOJKeH BIAJeTh OCHOBaMU (U3MKH W BBICIICH MaTeMaTHKH, a TaKXKe HMETh
TBEPABIE 3HAHUS MO0 HEOPraHMYECKOW M OPraHUYECKOW XMMHHM B OOBEME BY30BCKHX
KypcoB. WM3yueHune TeopuM W TNPAKTUKH HAYUMHAETCA TIOCIE MPOXOKICHUS
CTyJE€HTaMH Mmarepuana KypcoB ‘“Marematuka”, “®@usuka”’, “Heopranumueckas
xumus”, “Oprannyeckas xumus . JUCIHUIUIMHA CIY>KAT OCHOBOW NPH HU3yYEHUU

Kypca "®dusndyeckre MeToabl UCCIETOBAHUS "

3. Komnerennuu ody4aromerocsi, GopMmupyembie B pe3yJibTaTe 0CBOCHUS
JUCHMILIAHBI (epeYeHb IIAHNPYEMbIX Pe3yJIbTaTOB 00y4eHHs )

Koa u Ko u HaumeHoBaHue IInanupyemsie pedyabtathl | [Ipouenypa
HAHMEHOBaHHUe HHIMKATOpa o0y4eHHUs OCBOCHH
KOMIIeTEeHIHH U3 | I0CTHKEHUS
OoI11011 KOMIIEeTEeHIINIi (8
coomeemcmeuu ¢
ol11or)
YK-1. Cnocoben YK -1.1. AHanuzupyet 3HaeT: TEOPETUUECKUE OCHOBBI | Y CTHBIN
OCYIIECTBIISATh IpOOJIEMHYIO CUTYAlMI0 | TPAAUIIMOHHBIX 1 HOBBIX orpoc,
TIOUCK, KaK CHCTEMY, BBISIBIISIS €€ | pa3/ie]IOB XUMHUH U CIIOCOOBI UX | MUChbMEHHBII
KPUTHYECKUM COCTABJISIFOLIME U CBSI3U | MCHOJIb30BAHUS IPU PELLIEHUU | OIPOC
aHaJIU3 U CUHTE3 MEXy HUMH. KOHKPETHBIX XUMUYECKUX U
uHpopmanuu, MaTepUaIoBETYECKUX 3aj]ad.
MPUMEHSITh Ymeer: aHanu3upoBaTh U
CHUCTEMHBIN 00pabaTpIBaTh HAY4YHO-
MOAXOM 151 TEXHUUYECKYI0 HHPOPMAITUIO Ha
pelieHus OCHOBE TEOPETHUUECKUX
MOCTaBJIEHHBIX MpeACTaBICHUI
3a1a4y TPAIUIIMOHHBIX W HOBBIX
pa3zieIoB XUMHH.
Baaneer: HaBpIkKaMu
00paboTKU U aHaNM3a HAyYHO-
TEXHUYECKON WH(pOpMAIUU U
PEe3yIbTaTOB OTAEIBHBIX
ATAnoB padoT.
YK -1.2.0npenensier 3HaeT: METO/IbI aHAJIH3A YcrHbIit
npo0esibl B UHPOpMAIUH, | TOCTaBICHHBIX ornpoc,
HE00X0IUMOM 115t MCCJIEI0BATENbCKUX 3a/a4 B MUCHhMEHHBIN
pelieHus mpooieMHoN 00JacTy XUMUHU Ha OCHOBE orpoc
CUTYaIlNH, U cbopa, oTOOpa U U3yUeHUs
MIPOEKTUPYET MPOIIECCH | TUTEPATYPHBIX, TATEHTHBIX
M0 UX YCTPAHEHUIO HUCTOYHUKOB HH(POpMAITUU
Ymeer: npuHUMATH PENICHUS B




CTaHJAPTHBIX U
HECTaH/IAPTHBIX CUTYAIIHSIX.
Baageer: HaBbIKAaMU
OCYIIECTBIICHUS TIOUCKA
uHpopmaluu, HeoOX0UMON
U1t 3 PEKTUBHOTO
BBIIOJIHEHUS
npodeccuOHaIBHBIX 33/ad,
PO¢EeCCHOHAIBHOTO U
JUYHOTO Pa3BUTHSL.

YK-1.3. Kpurnueckun 3HaeT: MeTOAbI aHAIU3a U VY cTHEIN
OIICHUBACT HAJIC)KHOCTh | OLIGHKH WH(OpManuu, orpoc,
HCTOYHHUKOB BBISIBIIATH IPUYUHHO- MHUChbMCHHBIN
uH(pOopMaIu, padoTaeT ¢ | CIICJCTBCHHBIC CBSI3H, JACIIATh ornpoc
MIPOTUBOPEYNBOI BBIBO/IBL.
uHpopmanuei u3 Ymeer: usydars U peniaTh
Pa3IMYHBIX HCTOYHUKOB | MPOOJIEMBI Ha OCHOBE

HEIOJIHOW MJIM OTPaHU4YECHHOU

uHpopmanuu.

Baaneer: metogamu

HCIIOJIb30BAHMS

MH(OpPMaLIOHHO-

KOMMYHHUKATHBHBIX

TEXHOJIOTHI B

po¢eCCHOHATBHON

JIeSITCIIHHOCTH.
YK-1.4. Pa3zpabatpiBaeT | 3HAaeT: METObI MPOBEACHUS VceTHBIN
U COJIepKaTEIIbHO AKCIIEPUMEHTAIIbHBIX orpoc,
apryMeHTHPYET MCCJICIOBAHUI M 00paboOTKH MHChbMCHHBIN
CTPaTETUIO PEIICHUS JTAHHBIX SKCTIEPUMEHTA. onpoc
POOJIEMHON CUTYaINH Ymeer: npou3BOUTH
Ha OCHOBE CHCTEMHOTO | 00OCHOBAaHHBIN BHIOOP
MEXIUCIUIIIIMHAPHOTO HAIpPaBIEHUN HAYYHBIX
MTOIXOJIOB. uccaea0BaHui, GOpMHUPOBATH

3Tanbl HAYYHO-

HCCIIEIOBATENbCKON pabOoThI.

Biajgeer: HaBBIKAMU

IMOJITOTOBKH U aHAJIN3a

AKCIEPUMEHTAJIbHBIX 1aHHBIX,

COCTaBJICHHUS OTYETOB U

HAyYHBIX MyOJIUKAIHH 10

pe3ynbTaTam MPOBEICHHBIX

paboT, ydacTus BO BHEAPEHUU

pEe3yIbTaTOB.
YK-1.5. Vcnonp3yer 3HaeT: OCHOBHbIE Ycrubii
JIOTUKO- HaIpaBJIE€HUs, TPOOJIEMBI, orpoc,
METOHOJIOTHYECCKUI TEOpUHU U METOABI (PUIOCOPUH, | MUCHMEHHBIH
WHCTPYMEHTApUN TSI COJIEpKaHNUE COBPEMEHHBIX ompoc

KPUTUYECKON OIIEHKU
COBPEMEHHBIX
KOHIIETIIAM
dbunocodckoro u

¢bmnocopckux TUCKYCCHI MO
npoOieMaM 00IIeCTBEHHOTO
pa3BUTHSL.

YMeer: HCTIOJIb30BaTh




COIIMAJIBHOT'O XapakTepa
B CBOEH NIPEAMETHOU
obJacTu.

MOJIOXKEHUS U KaTerOpHH
bunocodpun s OLIEHUBAHUS U
aHaJIM3a pa3InuHbIX
COIMAJIbHBIX TCHICHITNM,
(aKTOB W SIBJICHHI.

Baajaeer: HaBplkaMu aHAJIN3a
TEKCTOB, UIMEIOIIIUX
bunocodckroe coaepKaHue.

OIIK-1. Cnocoben
AHATU3UPOBATH U
WHTEPIPETHUPOBATH
pe3yIbTaThl
XHUMHUYECKHX
IKCIIEPUMEHTOB,
HaOJIFOEHU U
U3MEPECHUM.

OIIK-1.1. 3HaeT: TEOPETUUECKUE OCHOBBI | Y CTHBIN
Bocnpuanmaer TPAULIMOHHBIX U HOBBIX orpoc,
uH(pOpMAaLIHIO pa3esioB XMMHUHU U CIIOCOOBI X | MUChMEHHBIH
XUMHUYECKOTO WCIIOJIb30BAHUS TIPH PEIICHUU | OTIPOC
coJiepKaHus, KOHKPETHBIX XUMUYECKUX U
CUCTEeMATHU3UPYET U MaTepHaJIOBEIYECKUX 3a/1a4.
aHAJIU3HUPYET ee, YMeer: BBIIOJIHATD
OTHpPAasCh HA 3HAHUE CTaH/JapTHBIC ICUCTBUS
TEOPETUYECKHX OCHOB (xmaccuukarys BemecTs,
byHIaMEHTATBHBIX COCTaBJIEHUE CXEM MPOIIECCOB,
pa3esioB XUMHUU. CUCTeMaTH3alls JaHHbIX U

T.I1.) C Y4ETOM OCHOBHBIX

MOHSTUH U 001X

3aKOHOMEPHOCTEH,

bopMynupyeMbIX B paMKax

0a30BBIX XUMHUYECKUX

JTUCITUTUINH.

YMeer: pemiate TUIIOBBIE

yueOHbIE 33]]a41 110 OCHOBHBIM

(0a30BbIM) XMMHYECKUM

JTUCITUTUIMHAM.

Baaneer: nHaBpikaMu

00paboTKU U aHaM3a HAyYHO-

TEXHUYECKON MHPOPMAIIH 1

PE3yNbTAaTOB OTAEIBHBIX

3TanoB padOT C YYETOM

TEOPETUYECKIX OCHOB

TPaJAULIMOHHBIX U HOBBIX

pa3ienoB XUMHUH.
OIIK-1.2. I'pamoTHO 3naer: o0mue YcrHbii
TUTAHUPYET U 3aKOHOMEPHOCTH MPOTEKAHUs | OTPOC,
UHTEPIPETHPYET XUMHUYECKHX TIPOIECCOB C MTUCHhMEHHBIN
pe3ynbTaThl y4acTUEM BEIIECTB Pa3IMUHON | Ompoc
COOCTBEHHBIX MIPUPOJIBI.
HKCIIEPUMEHTOB YMeeT: TOTOBUTH JI€MEHTHI

JOKYMEHTAITUH, TPOEKTHI
IUTAaHOB U IIPOTpaMM
MIPOBE/ICHUS OTACTHHBIX
3TaroB paboT B
npodeccuonanbHO chepe
NEeSITETbHOCTH.

Baaneer: HaBpIkKaMu
UCTIOJIb30BaHUS
TEOPETHYECKUX OCHOB 0a30BbIX




XUMHUYCCKUX OUCIHUILINH ITPU
PCICHUN KOHKPCTHBIX
XUMHNYCCKHX U
MAaTCPpHUAJIOBCAYCCKUX 3aa4.

OIIK-1.3. 3HaeT: METO/IbI pabOTHI C VcTHBIT
dopmynupyer yueOHOM JIUTEpaTypoi 1o orpoc,
3aKJIFOYEHUS U BBIBOJIbI OCHOBHBIM XUMHUYECKUM UCbMEHHBIN
10 pe3y/IbTaTaM aHAIN3a | TUCIHUIIMHAM. OIpoc
JUTEPATypHBIX JAHHBIX | YMeeT: aHaIU3UPOBATh U
paboT XUMUYECKOU o0OpabaTbIBaTh HAyYHO-
HalpaBJIEHHOCTH. TEXHUYECKYI0 MHPOPMALIUIO Ha
OCHOBE TEOPETHYECKUX
MpeCTaBICHUI
TPaIUIIMOHHBIX U HOBBIX
pas3zenoB XUMUH.
Buianeer: HaBbIKaMu pabOTHI C
yueOHOH TuTepaTypoii 1o
OCHOBHBIM XUMHUYECKUM
JMCLUIUIMHAM.
OIIK-2. Cnioco6en | OIIK-2.1. Ymeer 3HaeT: CTaHIapPTHBIE METOABI | Y CTHBIN
HIPOBOJUTH C IPOBOJUTH U 00paboTKH Pe3yIbTaTOB or1poc,
coOII0ICHHEM IPOTOKOJIMPOBATH HKCIIEPUMEHTA. MUCHMEHHBIN
HOPM TE€XHUKHU HPOCTbIE XUMUYECKHE YMeeT: IpPOBOJUTH IIPOCTHIE orpoc
0€e301acHOCTH IKCTIEPUMEHTHI. XHUMHUYECKHE OTIBITHI T10
XUMHUYECKHH IpeUIaraéMbIM METOAUKAM.
AKCIIEPUMEHT, Baaneer: 6a3oBbiMU
BKJIIOYasl CUHTE3, HaBBbIKAMU IPOBEIECHUS
aHau3, N3y4eHue XHUMHUYECKOTO SKCIIEPUMEHTA U
CTPYKTYPBHI U 0(opMIICHHS €ro pe3yJIbTaToB.
CBOICTB BELLIECTB OIIK-2.2. Ymeer 3HaeT: OCHOBHBIE ITPUEMBI VYcTHbIN
U MaTepUaoBs, CHUHTE3MPOBATH BEILIECTBA | CHHTE3a BELECTB PA3INIHOMN or1poc,
UCCIIEIOBAHUE Pa3InYHON IPUPOABI [IPUPOABL. ITACbMEHHBIN
IIPOLIECCOB € UX (HeopraHuveckue, YMeet: npoBOIUTH OIpoc
Y4aCTUEM. OpraHU4EeCKHUE, MHOI'OCTaIUHHBII CUHTES.
IPUPOJHOTO Buaneer: HaBbIKaMu
MPOMCXOXKACHUS ¥ T.JI.) U | TJIAHUPOBAHUS, aHAIN3A U
HOJy4aTh MaTepuajbl C | 0000LIEHNS PEe3yIbTaTOB
3aJJaHHBIM Ha0OPOM IKCIIEPUMEHTA.
XapaKTEPUCTHK C
UCTIOJIb30BaHUEM
CTaHJAPTHBIX METOJHK.
OIIK-2.3. [IpumensieT 3HaeT: paBuia U HOPMBbI VeIl
Ha MpaKTHKe MpaBUja U | TEXHUKU O€30M1aCHOCTH MPHU or1poc,
HOPMBI TEXHUKH paboTe ¢ XUMHUECKUMH MUCHMEHHBIN
0€30I1aCHOCTH MU peaKkTuBaMu U (PU3MUECKUMHU orpoc

paboTe ¢ XUMUYECKUMH
0o0BeKTaMHu.

npubopamu.

YMeet: o1leHUBATh PUCKH
paboTHI C ONIPEICTICHHBIM
KJIACCOM XMMHYECKUX
pEaKTHUBOB.

Bnaneer: HaBbIKAMH OIIEHKU
PHUCKOB 1 yiiep0Oa ot




BO3JICHCTBUS HA YEJIOBEKA
BPEIHBIX U IIOPAXKAOIIUX
(haKTOpOB, CBA3AHHBIX C
HpI/IMeHeHI/IeM XUMHNYCCKUX
pearcHTOB.

OIIK-3. Cniocoben | OIIK-3.1. Ilpeqmaraer 3HaeT: CBOICTBA OCHOBHBIX U | YCTHBIH
HIPUMEHSTh TEOPETHUYECKHE U BCIIOMOT'aTeNIbHBIX BEIIECTB M | OMPOC,
pacyeTHo- HOJYIMITUPUYECKUE MaTepUaJiOB U MPOIECCOB C UX | MUChMEHHBIH
TEOPETHUYECKHE MOZIEIH ISl OITCAHHS y4acTHEM. ompoc
METO/BI JUIS CBOWCTB BEILIECTB YMeeT: COCTaBIATH ONUCAHUSA

U3y4YCHUS CBOMCTB | (MaTepuasioB) U IPOBOAMMBIX UCCIIEIOBAHUH 1

BEIIECTB U IPOIIECCOB C MX aHAJM3UPOBATh UX

IPOLIECCOB C UX y4acTHEM. PE3YNbTATHI.

Y4aCTHEM C Buaaneer: meronamu

UCTIOJIb30BaHUEM UCCIIEJOBAaHUS CTPYKTYPHI U

COBPEMEHHOM CBOMCTB CBIPbsI M HCXOJIHBIX

BBIYHCIIUTEIILHON MaTepUaJIoB.

TEXHUKA OIIK-3.2. Ucnonp3yer | 3HAeT: OCHOBHBIE IPHEMBI YcTHBIHI
o011ee mporpaMMHoOe paboTHI co orpoc,
oOecrieueHne B CTeUATU3UPOBAHHBIM MUCbMEHHBIN
CIIeUaIM3UPOBAaHHbIC IPOrpaMMHBIM 00ECIICUCHHEM | OTIPOC
HaKeThl IPOTPaMM ISt NP TPOBEICHUH
peureHus 3a1a4y TEOPETHYECKHX PAacyeTOB U
XUMHYECKOTO poduiisi | 00paboTke

IKCTIEPUMEHTAIBHBIX JTAHHBIX.
Ymeer: MOIEPHU3UPOBATH
CTaHJapTHBIC U pa3pabaThIBaTh
CHeNHaT3UPOBAHHBIC
IPOTPaMMBI JUIsl peIICHHS
3aa4 npodeccruoHanbHOM
cdepsl AeITeTbHOCTH.
Baaneer: HaBpIkaMu
Npe/ICTaBICHUS Pe3yIbTaTOB
paboTHI B BUJIC MEUYATHBIX
MaTepUalioB U YCTHBIX
COOOIIIEHUH.

IIK-1. Criocoben IIK-1.1. Cobupaer 3HaeT: TEOPETUUECKNE OCHOBBI | Y CTHBIN

IPOBOJUTH COOp, | MH(pOPMAIIHIO, TPaJAMIIUOHHBIX © HOBBIX orpoc,

aHaJIH3 U HEOOXOAUMYIO JIISI pa3lesioB XMMUH U CTIOCOOBI MX | TMCHMEHHBIN

00paboTKy perieHus 3a1a4y UCIOJIb30BAaHUS IIPU PEILIEHUU | OMPOC

uH(pOpMaIHy, WCCIIEe/IOBAHMS, KOHKPETHBIX XUMUYECKUX H

HEOOXOIUMOW ISl | TIOCTaBJIEHHBIX MaTepHaIOBETIECKUX 3a/1a4.

pelieHus 3aaaq
XUMHUYECKOH
HATPaBIEHHOCTH,
[IOCTaBJIEHHEIX
CIIEIINATICTOM
0oJiee BRICOKOMU
KBaJTU(DUKAITIH

CrHeruanucToM oomnee
BBICOKOM KBaJTM(DHUKAIHH.

Ymeer: aHanu3upoBaTh U
o0pabaTbIBaTh HAYYHO-
TEXHUYECKYIO0 HHPOPMAIUIO Ha
OCHOBE TEOPETHUYECKUX
MIpEJCTaBICHUI
TPAAUITMOHHBIX W HOBBIX
pa3zieIoB XUMHUH.

Baaneer: HaBbikamu
00paboTKH U aHaM3a HAyYHO-
TEXHUYECKON WH(MOpMAIUU U




pe3yJIbTAaTOB OTACITBHBIX
ATAIoB paboT.

MK-1.2. ITIpoBogut
IIEPBUYHBIN aHAIIN3 U
00paboTKy
JTUTEPATyPHBIX JTaHHBIX

3HaeT: TEOPETUUECKHE OCHOBEI
TPaAMLIUOHHBIX H HOBBIX
pa3lesioB XMMUH U CTIOCOOBI MX
UCIIOJIb30BAHUS IIPU PEIICHUN
KOHKPETHBIX XMMUYECKUX U
MaTepUaIOBETUCCKUX 3a/1a4.
YMeeT: IpUMEHSATH 3HAHUS
o0mmx 1 cnenupuyecKux
3aKOHOMEPHOCTEH pa3InuHbIX
o0acTeil XUMHUYECKON HAYKH
IpY PEIICHUN
npodecCHOHATIBHBIX 3aj1a4.
Buiageer: HaBbIKaMu paboTHI €
y4eOHOM JTUTEPATYPOU O
OCHOBHBIM XUMHYECKUM
JICIUTLITHHAM.

VcTHBIN
orpoc,
IMMChbMEHHBIN
onpoc

IIK-2. Cnocoben
BbIOMpAThH
TEXHUYECKHE
CpeiacTBa u
METOIBI
UCIBITAaHUH
(ucciemoBaHuiA)
JUTSL PEIICHUS
MOCTaBJIEHHBIX
331249 XUMUYECKOM
HaIpaBJICHHOCTH.

IIK-2.1. ITnanupyer
OTJENIbHBIC CTAIH
UCCIICIOBaHHS TIPH
HaJIMYuU OOLIETo IJIaHa
paboTHI.

3HaeT: 11eN1U U 3a7a4u
MIPOBOMIMBIX HCCIICIOBAHUH H
pa3paboToK.

Ymeer: cobupars,
00pabaThIBaTh, aHAIM3UPOBATH
1 000011aTh pe3yNIbTaThl
HKCIIEPUMEHTOB U
HCCJICIOBAHUH B
COOTBETCTBYIOIIEH 00JIaCTH
3HAHUU.

Baageer: MmeTogamMu
MIPOBEJICHUS KCTICPUMEHTOB U
HaOIIOIeHUI, 0000IIEHUS U
00paboTKy nHpOpMaInu.

YcTHbINM
ompoc,
MHMCHbMEHHBIN
onpoc

IIK-2.2. BeiOupaer
TEXHUYECKHE CPEACTBA U
METO/IbI UCTIBITaHUH (U3
Habopa UMEIOINXCS) IS
pelLIeHHsI TOCTABICHHBIX
3ajad.

3HaeT: CTaHIAPTHI U
TEXHUYECKHUE YCIOBHUS MO
IKCILTyaTalul 000PYyIOBaHUS,
MporpaMMaM HUCTIBITAaHUH,
0(OPMIICHHUIO TEXHHUUECKOMN
JIOKYMEHTAIUH.

YMeeT: UCI0Ib30BaTh METObI
onpeAeseHus KaYeCTBEHHBIX U
KOJIMYECTBECHHBIX
XapaKTEPUCTHK.

Biajgeer: HaBBIKAMU
IMOATOTOBKH METOIUIECKOTO
PYKOBOJICTBA IO IIPOBEACHUIO
7a00paTOPHBIX aHATU30B,
HUCIIBITAaHUN U UCCIICIOBAHUM.

YcTHbIN
ormpoc,
MUCHMEHHBIN
onpoc

MK-2.3. [IpoBoaut
0TOO0p, NACHTU(DUKAIIUIO
00pasIoB, MOATOTOBKY
TEXHUYECKOMN
JIOKYMEHTAITUU Ha

3HaeT: TOCTAaHOBIICHUS,
pacnopsuKEeHUs, PUKa3bl,
METOMYECKUE MaTEPHAIIBI TIO
YIPaBJICHUIO Ka4€CTBOM
MIPOIYKIIUH;, TPEOOBAHUS,

VceTHBIHM
ormpoc,
MMHACHEMEHHBIN
Ompoc




00pa3Iibl, yCTaHABIMBAET
HOPMAaTUBHBIC 3HAYCHUA
KOHTPOJIHPYEMBIX
MOKAa3aHM.

MPEABSBISEMBIE K CBIPBIO,
Marepuaiam, FOTOBOU
MPOAYKLIHH.

YMeer: npou3BOIUTH AaHAIIN3
0 00€CTeYEHHIO BBIOTHEHUS
paboT B COOTBETCTBHH CO
CTaHJapTaMH.

Bananeer: TpeGoBaHUSIMH,
MpEeAbSBISEMBIE K
TEXHUYECKON JOKYMEHTAIUH,
CBIPbIO, MaTepUaJIaM,
noiy(abpuKaTam U TOTOBOM
MPOYKLIUH; CUCTEMBI, METO/IbI
U Cpe/ICTBa KOHTPOJIS UX
KaueCTBa.

IIK-4. Cniocoben
o0pabaTbIBaTh
pe3yNbTaThl padboT
XUMHYECKON
HAIPABICHHOCTH C
HCIIOJIb30BaHUEM
CTaHIAPTHBIX
METOJIOB U
METOJTUK.

IMK-4.1. O6pabarbiBaeT
MOJTyYEHHBIC PE3YJIbTAThI
HUCCIIEOOBAHUH C
HCIIOJIb30BaHUEM
CTaH/IAPTHBIX METO/IOB
(METOHUK).

3HaeT: METOUYECKHE
MaTepuaibl, OTHOCSIUECS K
Hay4YHO-HUCCIIEJ0BATEIbCKOM
JESITEIIbHOCTH; METObI
aHAJIMTUYECKUX UCCIIEOBaHUM
B COOTBETCTBYIOLIEH 001acTH
3HaHUM.

Ymeer: ananm3upoBaTh U
CHUCTEMaTH3UPOBaTh HAyYHO-
TEXHUUYECKYIO0 UH(OpMAIIHUIO;
COCTaBJISITh TOAOBBIE IJIAHBI U
OTYEThl HAyYHO-
HCCIIEIOBATEILCKUX PadoT;
BBITIOJIHATH
HKCIIEpUMEHTaIbHbIE PadoThI,
0000111aTh MOJTyYEHHbIE
pe3yNbTaThl SKCIIEPUMEHTA.
Biajgeer: HaBBIKAaMU
JIESITEIIBHOCTH,
HaIpaBJIEHHBIMU Ha PELICHHUE
3aj]a4 aHAJIUTUYECKOTO
XapakTepa, penoararnmx
BbIOOP U MHOT0OOOpasue
aKTYyaJIbHBIX CIIOCOOOB
pelIeHns 3a1a4d ¢
MCIIOJIb30BAaHNEM CTaHIaPTHBIX
METOJIOB.

YcTHbiit
ompoc,
MHMCHbMEHHBIN
Orpoc.

MK-4.2. [Tpumensiet npu
00paboTKe JaHHBIX
CTaHJApTHOE U
OPUTHHAIILHOE
IPOrpaMMHOE
obecrnieveHue.

3HaeT: OCHOBHBIE IPUEMBI
paboTHI CO
CHEIUATN3UPOBAHHBIM
MIPOrpaMMHBIM OOecIiedeHuEeM
NIPY TIPOBEICHUH
TEOPETUYECKUX PACUETOB U
00paboTke
AKCTIEPUMEHTATBHBIX JaHHBIX.

VceTHBIHM
ompoc,
MHUCHMCHHBIN
Orpoc.




YMmeer: npuMeHSITh
CHeIHATH3UPOBAHHOE
IIPOrpaMMHO€E 00ecTIeYeHNE
IIPU IPOBEICHUH
TEOPETUYECKHUX PACUYETOB U
obpaboTke
IKCIIEPUMEHTAIBHBIX JTaHHBIX.
Buaageer: 6a3oBeIMU
HABBIKAMU TIPUMEHEHUS
CTaHJIAPTHOTO TIPOTPAMMHOTO
obecrieueHust 111 00pabOTKH
pe3yJIbTaTOB UCCIEAOBAHUN U
NPE/CTaBICHUS UX HAYYHOMY

COOOIIECTBY.
IIK-4.3. O6pabareiBaeT | 3HaeT: OCHOBHBIC TpeOOBaHUS | Y CTHBIH
U MPEJICTABIISCT K IIPEJCTABIICHHUIO PE3YIbTATOB | OMPOC,
pe3yJbTaThI paboT B ipodeccuoHaIbHOM MUCHMEHHBIN
1a00paTOPHBIX chepe AesTEINHHOCTH. orpoc.
UCTIBITAHUHN B YMeeT: UCIIOJIb30BaTh
COOTBETCTBUHU C UH(POPMAIIMOHHO-
JeHCTBYIOIIUMHU KOMMYHHUKAI[IOHHBIE 1
TEXHOJIOTUIECKUMHU KOMITBIOTEPHBIE TEXHOJIOTUU
periiaMeHTaMHu. JUTSL TIPEJICTaBIICHUS

pe3yIbTaToB

npoeCCUOHATBLHON

JESITETTLHOCTH.

Baageer: HaBBIKAMH
MPEJICTaBICHUS PE3YIbTATOB
paboThI B BUJIE TIEUYATHBIX
MaTCpI/IaJ'IOB 158 YCTHBIX
COOOIIIEHUH.

4. O0beM, CTPYKTYpPA U coJep:KaHue TUCHUNIUHBI.

4.1. O6beM TUCHUILIMHEBI cocTaBisieT 14 3aueTHRIX eauau, 504 akageMUUecKuX
JacoB.

4.2. CTpyKTypa JUCITUTUINHBI.

Cem Hene Buabl yueonou padorsi, Ca DopMbI TEKYLLET0
Pa3nesbl u Tembl  |ecTp| Jd BKJIIOYas MO KOHTPOJIS
Ne AUCHHUIINHBI ceMe| CaMOCTOSITEIbHYIO cT yCIeBaeMoCTH (no
n/n cTpa, padoTy CTYIeHTOB U | Osl Heldenam cemecmpa)
TPYAOEMKOCTb (B Yacax)| Te ®opma
J |IIpa | JI K Jb MPOMEKYTOYHOM
€ | KTHY | ap OH | Ha arTecTaumu (no
K | eckn | op P A cemecmpam)
no e ar 01 | pa
H | 3aH4 op b 60
no e H ca | Ta
bl M
e oc
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Moaynb 1. OCHOBBI XUMUYEC

KOi TepMoiuHaMuKu. [lepBbiii 3

AKOH TCPMOJUHAMUKH.

1 OcCHOBHBIE OHSATHS 6 2 4 6 VYcrHblii onpoc,
XUMHYECKON KOHTpOJIbHAs paboTa
TEPMOANHAMHUKH.

2 IIepBbliit 3aK0H 6 2 4 4 YerHbI onpoc,
TEPMOJUHAMUKHU. KOHTpOJIbHAs paboTa

3 Kanopuueckue n 6 2 4 5 VeIl onpoc,
TEPMUUYECKUE KOHTpOJIbHAs padoTa,
K02 (D PUITUEHTHI. KOJUIOKBUYM
Hmoeo no mooynro 1: | 36 6 12 18
Mopyns 2. Tepmoxumusi.

4 TennoBoii a3 dext 6 4 4 2 Vel onpoc,
XUMUYECKOMN KOHTpPOJIbHAs paboTa
peakuuu. 3aKoH
I'ecca.

5 OHeprus 6 2 6 3 YcTHBIN onpoc,
KPUCTAILITUYECKOU KOHTpOJIbHAs paboTa
pemieTky. [k
bopna-I"abepa.

6 3aBUCUMOCTh 6 4 8 3 Vel onpoc,
TEIUIOBOTO A deKTa KOHTPOJIbHAS paboTa
XUMHUYECKON peaKuu Komnoksuym
OT TEMIIEPATYypHI.

YpaBHeHue

Kupxroddoda.

Hmoeo no mooyno 2: | 36 10 18 8
Mopayns 3. BTopoil 3aKOH TepMOIMHAMUKH.

7 [uxn Kapno. 6 4 4 4 YcrHblii onpoc,
CaMonpoun3BosbHbBIE KOHTpOJIbHAsA paboTa
"

HECaMOIIPOU3BOJIbHBI
e niporeccol. KITJI.

8 Bropoii 3akoH 6 4 4 4 YcTHBIM onpoc,
TEPMOIMHAMUKH. KOHTpPOJIbHAs paboTa
DHTponusl.

9 IToctynar I1nanka. 6 2 6 4 YeTHBI onpoc,
MeTtobl pacuera KOHTpOJIbHas paboTa,
SHTPOIIUH. KOJIJIOKBUYM
Hmoeo no mooymo 3: | 36 10 14 12
Monynb 4. XapaktepucTuyeckue GyHKIMH. XUMUYECKUI MOTEHIHAIL.

10 | Xapakrepuctuueckue | 6 4 8 6 YcTHBIl onpoc,
(GYHKITUH ¥ X KOHTpOJbHas paboTa
B3alMOCBS3b.

11 | Ognopoxanbie 6 4 8 6 YcTHBI onpoc,
(GYHKIIUM COCTOSIHUSL. KOHTpOJIbHas paboTa,
XUMHUYECKUI KOJIJIOKBUYM




MTOTEHLINAA.
[TapuuanbHbie
BEJIUYHHBI.

Hmozco no mooynio 4.

Moayns 5. ®a3oBbie paBHOBeECUs. PacTBOpHI.

36

8

16

12

12

13

14

I'eTeporennnie
cucrembl. Da3oBbIe
nepexojsl 1-ro u 2-ro
pona.

YpaBHeHue
Knaneiipona-
Kitaysnyca.
Huarpamma
COCTOSIHUSI
OJIHOKOMITOHEHTHBIX
CHUCTEM.
KonnuratuBHsie
CBOMCTBa pacTBOPOB.
3akonsl Payns u
Konogasoga.

6

2

VYcrHblii onpoc,
KOHTPOJIbHAsA paboTa

YerHBI onpoc,
KOHTpOJIbHAsA pabora

YcerHbI onpoc,
KOHTpOJIbHAs paboTa,
KOJUJIOKBUYM

Hmoeco no mooynio 5:

36

8

18

10

Monyinb 6. TepmoarHaMuKa XUMUYECKOTO PAaBHOBECHSI.

15

3aK0H JIEWCTBHS Macc.
Koncranra
XHMHYECKOT'O
paBHOBECHS.

6

2

4

YcrHblii onpoc,
KOHTpOJIbHas paboTa

16

N3menenne sneprun
['n66c¢ca u sHeprun
I'enpMronsua u
HarpaBJIEHUE
XUMHYECKON
peaKkiuu.

YerHbI onpoc,
KOHTpOJIbHAs paboTra

17

I'ereporennoe
XUMHUYECKOC
paBHOBECHE U
0COOEHHOCTH MX
TEPMOJIUHAMUYECKOTO
OITMCaHUs.

YeTHBI onpoc,
KOHTpOJIbHas paboTa,
KOJIJIOKBUYM

Hmoeo no mooynio 6:

36

6

16

14

Monayns 7. ®a30B0€ paBHOBECUE MHOTOKOMIIOHEHTHBIX CUCTEM.

18

ITpaBumno I'n66ca.
Onpenenenue ¢assbl,
KOMIIOHEHTa, CTENIEHH
CBOOO/IEI.

6

2

4

5

VYeTHBI onpoc,
KOHTpOJIbHas paboTa

19

[TocTpoenne
JUarpaMMbl
JIBYXKOMITOHEHTHBIX
CUCTEM C IPOCTOU
IBTEKTHUKOM.

VYerHbI onpoc,
KOHTpOJIbHAsA paboTa

20

TpexKOMIIOHEHTHBIE
CUCTEMBI.

VYerHbI onpoc,
KOHTpOJIbHAs padoTa,




KOJIUIOKBUYM

HUmoeo no mooynio 7: | 36 6 14 16
Monyns 8. [TonroroBka K sK3aMeHy.
6 36 | Dx3ameH
Hmoeo no mooynro 8: 36 36
HUTOIO 3a 6 cemecmp | 288 54 108 gg+
Monyns 9. Kunernueckue 3aKkOHOMEPHOCTH MPOCTHIX U CIIOKHBIX PEAKIIHIA.

21

22

OcHOBHbIE MIOHATHUS U
onpeJIeICHUs.
Kunernueckue
YpaBHCHHUS
HEOOpaTUMBIX
peakuuii
Kunernueckue
ypaBHEHUS
00paTUMBIX peaKIui

7

2

4

VYcrHblii onpoc,
KOHTpOJIbHAsA paboTa

YerHbI onpoc,
KOHTpOJIbHAsA pabora

23.

Kunernueckue
ypaBHEHUs
napajuieIbHbIX
peakuuii

YerHbI onpoc,
KOHTpOJIbHAsA paboTa

24,

Kunernueckue
ypaBHEHUs
II0CJIEJOBATEIILHEBIX
peakuuii

YerHBI onpoc,
KOHTpOJIbHAs paboTra

25.

Hcnonb3oBaHue
MIPUHIIUATIOB
CTallMOHAPHOU
KUHETUKH I
BBIBOJIA
KHUHETHYECKUX
ypaBHEHUH

Vel onpoc,
KOHTpOJIbHas paboTa,
KOJUTOKBUYM

Hmoeo no mooynio 9:

36

10

20

Monyis 10. Topsigok peakiuu. OH

Cprus aKTUBAIUU.

26.

Metonasl
ONpeeIICHUS
MOpsJIKa peaKkLMU

7

2

6

YeTHBI onpoc,
KOHTpOJIbHas paboTa

217.

Temneparypnas
3aBUCUMOCTh
CKOPOCTH peakLuu

YeTHBI onpoc,
KOHTpOJIbHas paboTa

28.

Teopus TemnnoBoro
B3pbIBa. LlenHble
peaKkiuu.
Karanutnueckue u
ABTOKATAIUTUYECKHE
peaKIuu.
CornpsikeHHbIE
KoJieOaTeIbHbIC
peaKiuu.

YeTHBI onpoc,
KOHTpOJIbHas paboTa

Hmoeo no mooymo 10:

36

6

20

10

Monyib 11. I'ereporeHHble peakliuy u

PCAKIINH B OTKPBITBIX CUCTEMAX.

29.

Craguu

|7

|2

10

6

\ YcTHBIH onpoc,




reTepOreHHBIX KOHTpOJIbHAs paboTa
peakiuii. 3aKoHbI
Qduka.

30. | Peakuuu B OTKPBITHIX | 7 2 10 6 YcTHBIH ompoc,
cucremax. Teopus KOHTpOJIbHAs padoTa,
a0COIOTHBIX KOJUTOKBUYM
ckopocrei. Teopust
COyJapeHuil
Hmoeo no mooymo 11: | 36 4 20 12
Monynb 12. Teopust pacTBOPOB 3JEKTPOIUTOB. HepaBHOBECHBIE SIBIICHUS
B PacTBOPAx AJIEKTPOJIUTOB.

31. | AKTUBHOCTh HOHOB. 7 2 8 2 YcTHBIH ompoc,
Koaddpuument KOHTPOJIbHAsA paboTa
AKTUBHOCTH.

32. | DAEKTPONPOBOIHOCTD | 7 2 8 2 YcTHBIH onpoc,

. Hucna nepenoca. KOHTPOJIbHAs paboTa

33. | CooTHOmICHUS MEXKAY | 7 2 8 2 YcTHBIN onpoc,
kodpurmenTamu KOHTpPOJIbHAsI paboTa,
MepeHoca MacChl U KOJIJIOKBHYM
3apsia.

Hmoeo no mooymo 12: | 36 6 24 6
Monayns 13. DinexkTpoabl W SIEKTPOXUMHUYECKHE ILEMU. DJIEKTPOXUMHUYECKAs KHHETHKA.
[IpuknanHas 2IeKTPOXUMHUSL.

34. | DnexkTpoHBIHA 7 2 6 - Vel onpoc,
MOTEHIUA. KOHTpPOJIbHAs paboTa
Knaccudukanms
AJIEKTPOJIOB.

35. | Kimaccudukanus u 7 2 6 - YcTHBIN onpoc,
TePMOIUHAMUKA KOHTPOJIbHAS paboTa
ralbBAHUYECKUX
LIETIECH.

36. | DnekTpoKanmwuIsIpHEL | 7 2 4 - YcTHBIH onpoc,

e sBneHus. CtpoeHue KOHTpOJIbHAs paboTa
J0C

37. | Andbdy3mnonnas 7 2 4 1 YcTHBI onpoc,
KHHEeTUKa. Teopus KOHTpOJIbHAs paboTa
3aMeJIEHHOTO
paspsaa.

[Tonsiporpadusi.

38. | Dnekrpoxumuyeckoe | 7 2 4 1 YcTHBIH onpoc,
MIPOU3BO/ICTBO KOJUTOKBUYM
MerasuioB. Kopposus
MeTaI0B. MeToIbI
3alIHTHI.

Hmoeo no mooynro 14: | 36 10 24 2

Monynb 14. TloarotroBka K S5K3aMeHy.

36 36 | Dk3ameH
NUTOI'O 3a 7 cemectp | 216 36 108 36+
36
Hmozco no mooymio 14:
HUTOTIO: 504 920 216 126 | 3auer, DK3aMeH

+72




4.3. Coaep:xanue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3aesam).
4.3.1. Cooeporcanue 1eKUUOHHBIX 3AHAMUIL NO OUCYUNIUHE

Mooyne 1. OcHoOBbI XuMHM4YeckOl  TepmoauHamMuku. IlepBblidi  3aKoH
TePMOJAMHAMUKH.

Tema 1. OCHOBHBIE TOHATUS XUMUYECKON TEPMOJUHAMHUKH.

MakpocKoNMYecKue CHUCTEMBl M TEPMOAMHAMHUYECKMH METOA MX  OIHUCAHUS.
TepmonnHamuueckue nepeMeHHbsle. Temneparypa. IHTEHCHBHbBIE U SKCTEHCHUBHBIE BEIUYUHBI.
OOparuMble ¥ HEOOpaTUMbIE MPOLECCHl. YPAaBHEHHS COCTOSHHUSA. YPaBHEHUE COCTOSHUS
ujeanpHoro raza. Temiora u paboTel pa3nuyHoro poga. Pabora pacmupeHus 1uisi pa3imuuHbIX
IIPOLIECCOB.

Tema 2. [1epBblii 3aKOH TEPMOJIMHAMUKH.

IlepBblii 3aKOH TEPMOAMHAMUKHN. BHYTpEHHSsI SHEprus. DHTaIbIINS.

Tewma 3. Kanopuueckue u tepmudeckue KodHPUImeHTsI.

KanmopumeTp, BBIBOA KaJOPUYECKHMX H  TEPMOJUHAMUYECKHX  KOI(DPHUIMEHTOB.
CrpaBouHble [aHHbIE IO KaJOPUYECKUM M TEePMOJUHAMHYECKHM Kod(dduimentam, u HxX
UCIIOJIb30BaHUE B TEPMOJIMHAMUYECKUX pacueTax.

Mooyns 2. Tepmoxumusi.

Tema 4. TennoBo#t 3¢ dext xumuueckoi peakuuu. 3akoH ['ecca.

3akon I'ecca u ero cnenctBus. CTaHAApTHBIE COCTOSIHMSL U CTaHAAPTHBIE TEIJIOTHI
xuMHueckux peakuil. Teruota cropanusi. Temnmora oOpa3zoBanusi. TaOnuibl CTaHAAPTHBIX
TEPMOJMHAMHYECKHUX BEIMYUH U UX UCIIOIb30BAaHUE B TEPMOJUHAMUYECKHUX pacyeTax.

Tema 5. Dueprus kpucrammueckoil pemerku. Lukin bopna-I"abGepa.

OHeprus KpUCTAJUIMYECKON pemieTku. OHeprus coabBatanuu. Llukn Bopha-I'aGepa.
OrnpeneneHne SHEPrUM COJIbBATALIMY 3JIEKTPOJIMTA U OTAEIbHBIX HOHOB.

Tema 6. 3aBUCHUMOCTH TEMJIOBOTO Y(PQPEeKTa XUMHUECKOW PEAKIUH OT TEeMIIEPATYypHI.
VYpasuenue Kupxrodaoa.

3aBUCHMOCTh TerioBoro 3¢ @dekra peaknuu ot temmeparypel. @opmymna Kupxroddoda.
3aBUCHUMOCTh TEILNIOEMKOCTH OT TEMIEPATYPhI U PacueThl TEIUIOBBIX AP (HEKTOB peaKIuil.

Mooyns 3. Bropoii 3aK0H TepMOAUHAMMKH.

Tema 7. Iluxn Kapro. CamonponsBospHbIe U HECaMONIPOU3BoJbHbIE nporeccsl. KIT/I.

PaBHOBecHbIE M HEpaBHOBECHBIE IMPOLIECCHl, aauadaTtel M M30TepMbl HMKiIa KapHo.
[IpuBeneHHas Temora.

Tema 8. BTopoii 3aK0H TepMOAMHAMUKHU. DHTPOIIHSL.

Bropoii 3akoH TepMOOWHAMHKHA U pa3iHuHbie €ro (QOPMYITUPOBKH. OHTPOMUS.
VYpaBHeHHEe BTOpPOro Hayaja TEPMOJUHAMHUKHU Uil OOpaTUMBIX W HEOOpaTHMBIX MPOIECCOB.
DHTpomnus Kak GyHKIHS COCTOsHUA. I3MepeHne SHTPOIUHU MpU Pa3IMYHBIX MPOIleccax.

Tema 9. Tloctynat [Inanka. MeToasl pacuera 3HTPOIUH.

TpeTbe Hauano TepMoaMHAMUKH. PacdeT abCOMOTHON SHTPOMUU. DHTPOIHUS PAIUYHBIX
IIPOLIECCOB.

Mooyns 4. XapakTepucTuyeckue GyHKIuu. XUMHYECKHI MOTEHIUA.

Tema 10. Xapakrepuctuieckrue GyHKIUU U UX B3aUMOCBSI3b.

BHyTpeHnHsis sHeprus, sHTabIus, sHeprus [ nd6ca u ['enpMronbiia, UX B3auMOCBSI3b € V,
TuP.

Tema 11. OgHOpoaHBIE (QYHKIIUU COCTOSHUS. XUMUYECKHH moTeHnuan. [lapruanbHbie
BEJTMYUHBI.

CaolicTBa OJHOPOAHBIX (YHKIHHI cocTosiHuA. [loka3aTens 0MHOPOIHOCTH. XUMUYECKHMA
MOTEHITMA KOMIIOHEeHTa, ypaBHeHHe [ mb0ca-/ltorema. 3aBUCUMOCTh XMMHYECKOTO TIOTCHIIHAJIA
OT KOHIICHTPALIUH.

Mooyns 5. ®a3zoBble paBHOBecusi. PacTtBopbl.

Tema 12. I'ereporennsie cucteMbl. @azoBwie nepexoasl 1-ro u 2-ro poja.

[TnaBnenue, ucnapenwne. [IpaBuna Tpayrona u ['unpaedpanra.



Tema 13. YpaBHeHuUe Knaneiipona-Knaysunyca. JluarpaMma  COCTOSIHHS
OJTHOKOMITIOHEHTHBIX CHCTEM.

BoiBon ypaBuenus Kianeiipona-Knaysuyca. {uarpammsl cocrosinus P —T.

Tema 14. KomuraTuBHbie CBOMCTBA pacTBOpOB. 3akoHbl Payist u KonoBaosa.

PaBHOBecue xuakuil pacTBOp — HACBIILEHHBIN nap. 3akoHsl JlanbroHa, Payns, ['enpu.
O0ymunockonus U kpuockonus. Ocmoc. 3akonsl KoHoBanoBa, ppakiioHHas IeperoHka.

Mooyns 6. TepMoanHAMHKA XUMHYECKOTO PABHOBECHSI.

Tema 15. 3akon neiicTBus macc. KoHCTaHTa XMMHUECKOTO paBHOBECHSI.

XuMHYecKass IepeMEeHHas.  YCIOBME  XMMHYECKOoro paBHoBecus. KoHcranta
XMMUYECKOTIO PaBHOBECHS. 3aKOH JEHCTBUS MacC.

Tema 16. M3menenue sueprun ['nb66ca um sHeprum ['enpmrosblia W HarpablieHHE
XUMUYECKON PEaKLUH.

N300apHbIil 1 U30XOPHBIN TOTEHIIMAIBI XUMUYECKON peakiui. [ OMOreHHOE XUMUYECKOE
paBHOBecue. PaBHOBecue peakiuii mpoTeKkaroiue 6e3 U3MEHEHUs U ¢ U3MEHEHUEM YHclia MOoJIeH
ra3000pa3HBIX BEIIECTB.

Tema 17. TereporeHHoe XHWMHYECKOE€ paBHOBECME U  OCOOEHHOCTH  HX
TEPMOJMHAMHYECKOIO ONHUCAHUS.

Koncranra paBHOBecus Ui TeTEPOreHHOM XUMHUYecKoW peakiuu. KomOuHHMpoBaHue
peakuuii. 3aBUCUMOCTb XUMHUYECKOI'O PAaBHOBECHS OT TEMIIEPATYPBHI.

Mooyns 7. ®a30B0e paBHOBeCHEe MHOTOKOMIIOHEHTHBIX CHCTEM.

Tema 18. [TpaBmito 'n66ca. Onpenenenue ¢asbl, KOMIIOHEHTA, CTETICHH CBOOO/THI.

BreiBon ypaBuHenusi ['mb0ca. UYwucno cremeneir cBoOoapl.  JlumarpamMmma cOCTOSIHHS
OJIHOKOMIIOHEHTHOU CUCTEMBI. DHAHTPOIUS U MOHOTPOIIHS.

Tema 19. ITocTpoenune quarpaMMbl ABYXKOMIIOHEHTHBIX CUCTEM C MPOCTOMN 3BTEKTUKOM.

[TonsiTHe HIBTEKTHKA, (UTypaTHBHAs TOYKA, MPABHIO pbluara, JuarpaMma IUIaBIICHHS,
JUKBUAYC, COIUIYC.

Tema 20. TpeXKOMIOHEHTHBIE CUCTEMBI.

Tpeyronbauk ['n66ca, KoHrpy»HTHO-TUTIaBsIIUECS XUMHUUECKHUE COSTUHEHUS.

Mooyns 9. KuneTH4YecKHe 3aKOHOMEPHOCTH MPOCTHIX M CJIOKHBIX peakuuid.

Tema 21. OcHOBHBIE IOHATUS U onpeneneHus. Kunetnueckue ypaBHeHHs] HEOOpaATHMBIX
peaKunii.

CKOpoCTh XMMHYECKOM DPEAKIMH, 3aKOH JEHCTBYIOIIHMX MAacC, MOPSIO0K XHMHUYECKOU
peakuuu, MOJEKYISIPHOCTh peakluu. BrIBOJ KMHETUYECKUX YpaBHEHUN HEOOPAaTUMBIX peakluii
N-TO MOpsAKa, IEPUO] TIOIYIIPEBPALLEHUS.

Tema 22. Kunerndeckue ypaBHEHUS] 0OpaTHMBIX PEeaKInit

BbIBOJ KMHETHYECKUX ypaBHEHHMH OOpaTUMBIX peakuuid n-ro mopsaka. I'paduyeckas
WJUTIOCTPALIMS TTOTYYEHHBIX PE3YJIbTaTOB.

Tema 23. Kunernueckue ypaBHEHUS NMapajuleIbHbIX Peaklnit

Kunernyeckue ypaBHEHUs MapajljieNIbHbIX peakluuid, o0paTUMble U HEOOpaTUMbIE CTAANU
B [IaPAJUIEIBHBIX PEAKIIMSIX.

Tema 24. Kunernueckue ypaBHEHHUs 1OCIEI0BATENbHBIX PEAKIIUM

AHanM3 KNHETUYECKUX YPaBHEHUH MOCIIEI0BATENbHBIX PEAKIIUI.

Tema 25. Vcnonb3oBaHWE MNPUHIUIOB CTAlMOHAPHON KHWHETUKU JUIS BBIBOJAA
KMHETUYECKUX YPaBHEHUN

MatpuyHoe mpeAcTaBlieHHE MeXaHW3Ma peakldd, CTeXHOMETpHuYecKas MaTpula,
MaTpHUlla PEAKTAHTOB, JIMHEHHO 3aBUCUMBIE CTaIN1, IPUHLUIIBI CTAMOHAPHON KMHETUKH.

Mooyns 10. Tlopsinok peaknuu. JHePrusi aKTHBAMH.

Tema 26. MeToab!l onpe/iesieH st MOopsIKa peaKiiuu

Juddepenunanbiple W UHTETPAIbHBIE CIIOCOOBI OMpPENENICHUs] TOpsIKa PpPEeaKIHHU.
['paduueckuii crocod, crnocod MmoaCTaHOBKH.

Tewma 27. TemnepaTypHas 3aBUCUMOCTb CKOPOCTH PEAKIINH



[TpaBuno Baut-I'odda, ypaBHeHHe AppeHunyca, BBeIeHHE NMPEICTaBICHUNA 00 SHEPTHH
aKTHBaLUU.

Mooynp 11. I'eTeporeHHble peakKMy U PeaKIMU B OTKPBITHIX CHCTeMax

Tema 28. Teopuss TtemnoBoro B3peiBa. Llemaple peaknuu. Karamutuyeckue u
aBTOKaTanuTU4eckue peakiuuu. ConpspKeHHbIE U KoJieOaTeIbHbIe PeaKLnu.

CrauuoHapHas Teopus TEIUIOBOTO B3pbIBa, LEMHAs pPEAKUUs XJIOPHUPOBAHUS METaHa,
peakiusi bernoycoBa-XKabOTHHCKOTO, TMHAMUYECKUE CHCTEMBI.

Tema 29. Ctanuu reTeporeHHbIX peakiuid. 3akoHbsl Duka.

Huddyszus, ancopOuus, mepBsiii 1 BTOpoii 3akoH Duka.

Tema 30. Peaknuu B OTKpBHITBIX cHCTeMax. Teopusi aOCONMIOTHBIX CKopocTeld. Teopus
COyIapECHUM.

Kunerunka peakumii B peakTopax HI€ajJbHOIO0 CMELIEHUS U BBITECHEHUA. Teopus
a0COJIOTHBIX CKOpOCTEN peakiuu DifpuHra. CTepu4ecKuil MHOXKUTEIb.

Mooyns 12. Teopusi pacTBOpPOB 3JIeKTPoInTOB. HepaBHOBecHbIE sIBJIeHUS B
PacTBOPAX 3J1eKTPOJINTOB.

Tema 31. AktuBHOCTH HOHOB. KOa(hpuImeHT akTHBHOCTH.

TepMoauHaMuyecKass TEOpUs PACTBOPOB JJEKTPOJIUTOB. BBeneHue mnoHATUd 00
AKTUBHOCTM U 0 Kod(h(duIMEeHTEe aKTUBHOCTU. OKCIEPUMEHTAJIbHOE  OIMpeiesieHue
ko3 dunuenToB aktuBHocTH. MonHas cuma pactBopoB. [IpaBmiio wmonHOW cuibl. Teopus
Appennyca. Teopusi [lebas-Xrokkens. Monnas artmocdepa. Pagmyc wnoHHON atmocdepsl.
DOHeprusi B3aMMOJCHCTBHS [EHTPAILHOTO MOHA ¢ MOHHON atMocgepoii. OCHOBHOE ypaBHEHHE
teopun Jlebas-Xwokkens s kKoddduuueHToB akTtuBHOCTH. Henmocrtatku teopum [lebas-
Xrwokkens. 1-e, 2-e, 3-e mpubnmwkenus teopun Jlebas-XroKKes.

Tema 32. DnexTporpoBogHOCTh. Ynca nepeHoca.

HepaBHoBecHble sBiieHUsT B pacTBopax aekTposnutoB. [lotok muddysuu. I[loTok
murpauuu. IlepBoiii 3akoH ®Puka. DIEKTPONPOBOAHOCTH PACTBOPOB 3JIEKTPOJIUTOB. lloHsATHE
YAEIbHOW, MOJSPHOM, SKBUBAJEHTHOM  AJIEKTPONPOBOAHOCTU. CBA3b MEXAY HHUMH.
[TogBuxHOoCcTH HMOHOB. 3akoH Konbppayma. 3aBUCMMOCTh MOABUKHOCTH OT KOHLEHTpAUUU U
TeMIiepatypsl. HYucna nepenoca. MeToibl X OnpeneaeHusl.

Tema 33. CooTHomIeHHsI MeXAY KO3 dUIIMEHTaMH ITepeHOca MacChl U 3apsiia.

[Ipenenbuple moABMXHOCTU HOHOB. 3akoH Ctokca. BwiBox ypaBHenuss Hepucra-
OWHIITENHA. CootHomienne  Banbnena-IIucapxkesckoro. Onexkrpodopernueckuit  u
penakcaunoHHbl dddexTer. Dbdextet Buna u [ebas-Danbkenrarena. OcoOble ciydan
MEXAHU3MBI DJIEKTPONIPOBOJHOCTH  DJIEKTPOJIMTOB. PacmiaBel M TBEpAbIe DJIEKTPOJIUTHI.
PacnnaBel okcnaoB. IOHHBIE KpHUCTAILIBI.

Mooyns 13. DiekTpoabl H 3JIeKTPOXHMHUYECKHE LeNu. IJIeKTPOXMMHYecKas
kuHeTHKA. [IpuKIagHas 31eKTPOXUMHUS.

Tema 34. DnexTpoanslii noteHuan. Knaccudukanus 3meKTpoios.

ONEeKTPOXUMHUYECKMM TMOTEHI[MaJl M paBHOBECHE Ha TpPaHUIE AIIEKTPOJ/pacTBop.
OcoOeHHOCTH paBHOBECHsI MeXAy (a3zamu, CoJepKalluMHU 3apsokeHHble yacTulbl. [loHATne
BHYTPEHHEr0, BHEIIHEr0 M IOBEPXHOCTHOro noreHuuana. BeiBox ¢opmynsl Hepucra s
IIEKTPOIHOTO MIOTEHLIHAJA. OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE MIOJIYPEaKIIUH.
Knaccudukanust snexrponon. Ilpasmino Jlrotepa. MoHcenekTuBHBIE 371eKTpoabl. [loHsiTHE O
npobieme BoJIbTa U aOCOIIOTHOTO CKavyKa IMOTEHIHAIA.

Tewma 35. Knaccudukanus u TepMOIMHAMHUKA TATPBAHUYECKUX TIETICH.

Knaccupukanus snexktpoxumuueckux —uemnei. Mexanu3sm  BozHukHoBeHus JOJIC.
Tepmogunamuka ranbBanndeckux ueneil. M3mepenne DJIC kak METOH 3JIEKTPOXUMUYECKUX
UCCIIE0BAHUMN.

Tema 36. DnexTpokanmmuisipasie sBieHusi. Crpoenue J19C

DNEeKTPOKaNWUISIPHbIE METO/BI. BBIBOJL OCHOBHOTO ypaBHEHUS IEKTPOKANUIUIIPHOCTH.
VpaBuennss @pymknna wu Jlunnvana. IlpumeHeHne  HIEKTPOKANWIUIAPHBIX — SBJICHMM.
[ToreHunansl HyJIEBOrO 3apsja, 3HAYEHME WX BEIMYMH B IMPUKIATHONW 3BJIEKTPOXUMHHU.



OO6pa3zoBaHue IBOMHOIO 3JIEKTPUIECKOTO cI0s1. EMKOCTBh TBOMHOTO 351eKTpruecKoro ciosi. CBs3b
MEXIYy €MKOCTbI0O M IIOBEPXHOCTHBIM HATSKEHHEM. TeopuM CTPOECHHS  JIBOWHOIO
anekTpuyeckoro cios. Teopust ['enbmronsia, Teopus auddysmonnoro apoitHoro cios ['yun-
Yanmena. Tonmuua auddys3Horo ciosi, ee 3aBUCUMOCTh OT KOHIEHTpAIMH, paclpeesieHue
noreHmaia B quddysnom cioe. Teopus LltepHa.

Tewma 37. [luddy3nonnas kunetuka. Teopust 3ameyieHHOro paspsna. [lomsporpadus.

CkopocTh 3JIEKTpOXUMHYECKOM peakuuu. IDLIOTHOCTP TOKa Kak Mepa CKOpPOCTH
3JeKTpoAHOro mpouecca. 3akoHbl Dapanes. DNEKTPOXMMHUYECKHE SKBUBAJICHTHL. BbIXoa mo
TOoKy. KuHeTHKa 37eKTpOAHBIX TIpoIieccoB. MexaHu3Mbl Macco-TiepeHoca: quddy3us, MUTpanus
U KoHBeklMs. Tpu OCHOBHBIX ypaBHeHUS auPy3noHHoil kuHeTuku. [loHsTHE O
nepeHanpsbkeHUU.  Buael  nepenanpsbkenus.  Craaum  3JEKTPOJHOIO  Mpollecca,  UX
XapaKTepUCTHKA. 3aMeiuieHHass  (JIMMUTUpYIOIIAs) CTagus  DJEKTPOJHOTO  Mpoliecca.
3aBUCHUMOCTb CKOPOCTH AJIEKTPOXUMHUYECKOTO MPEBPALEHUS OT noTeHuuana. [lepenanpsskenue
KaroaHoro mnpouecca. Tok oOmena. Teopus 3ameyieHHOro paspsaa. BiusHue wmarepuana
anekTpona, pH u coctaBa pacTBopa Ha IepeHANpsyKEHUE BblIEIEHMs. BbIBOJ ypaBHEHUs
noysipu3anmoHHo  kpuBoil.  Ilomsporpadms.  KauecTBeHHBIH UM KOJMYECTBEHHBIN
nossiporpaduueckuii  aHaMM3.  YpaBHCHHWE  MOJSPU3AIMOHHON  KPHBOW TIpU  MaJIbIX
nepeHanpsbkeHusx. Boicokue nepeHanpsbkenus. YpaBuenue Tadens. Teopust auddy3noHHOro
NepEeHaIPsHKEHNS Ha BPAILlAIoLEMCsl IUCKOBOM 3JIEKTPO/IE.

Tema 38. DnexkTpoxuMUUecKoe MPou3BOACTBO MeTaisioB. Koppo3us metannoB. MeToibl
3alLUTHI.

OCHOBHBIE 3aKOHOMEPHOCTH  3JEKTPOXMMHMYECKOTO BBIIEICHUS U  PacTBOPEHUS
metauioB. OOpa3oBaHUE DIEKTPOJMTHUECKUX CIUTaBOB. KaTogHoe BHeapeHue. AHOIHOE
pacTBOpeHHEe  MeTayioB, naccuBauus. OCHOBbI TEOPUM  KOPPO3UOHHBIX  IPOLIECCOB.
ONEeKTPOXUMHUYECKass TEOpUsl KOppo3uu MeTauioB. ComnpsiKeHHbIE 3JIEKTPOXUMHUECKHE
peakiuu. Juarpammbl [lyp63. Mexanusam [edcTBUST MHTHOMTOpPOB Koppo3uu. KoHTakTHOE
BBITECHEHUE METAIOB. XUMHUYECKHE UICTOYHUKH TOKA. TOTUTMBHBIN 2JIEMEHT.

4.3.2. Cooeprcanue 1a60pamopHo-npaKmuydecKux 3aHamuil
no oucyuniune

Ne Conep:xanue j1a00paTOpHOii padoThI Yacsbl

Mooyne 1-3. Ocnogbl xumuueckoti mepmoourHamuxu. Tepmoxumus.
Bmopoii 3akon mepmoounamuxu.

1 | Jlabopatopnas pa6ota Nel. OmnpeneneHue TEMJIOT PacTBOPEHUs OE3BOJHBIX 15
COJIEH U UX KPUCTAJUIOTHIPATOB.

O3HakOMJIEHHE C KJIOPUMETPUYECKUM METOJIOM HM3MEpPEHHS TEIUIOBBIX
s dexToB. OnpeneneHne TEMIOTH pacTBOpeHUs coiu. OmnpeeneHne TeTIOThI
00pa3zoBaHus KPUCTAJUIOTHApPATa U3 0€3BOHOM COJIH.

2 | JJaboparopHast pabota Ne2. Ompenenenue koddduuueHta pacrpeneneHus 15
TPEThEro KOMIIOHEHTa MEX/y IByMsl HECMELITMBAIOILIUMHUCS KUIAKOCTIMH.
Onpenenenne kod(hduUIMEeHTa paclpeiereHnus TPETbero BEIeCTBa MEXIY
JIBYMs. ~ HECMEIIMBAIOUIUMHCA  (MJIM  OTPAaHUYEHHO  CMEIIUBAIOIIMMUCS)
KUIKOCTSIMHA. O3HAKOMIJIEHHE C OCHOBAMH IKCTPAKITUH.

3 | JlaboparopHass pabora Ne3. OmpeneneHue KOHCTAHTHI  JAWUMEPHU3AINAN 14

KapOOHOBOM KUCIIOTHI.

Mooyns 4-5. Xapaxmepucmuueckue @yHkyuu. Xumuueckuii HOMeHYUa.
Daszoevie pasnogecus. Pacmsopui.

o

Jlaboparopunass pabora Ned. PaHoBecwe KuakocTb-map. OmpeneneHue 17




TeMnepaTypHoﬁ 3aBUCUMOCTH [HaBJICHHUA HACBIIMICHHOTO Iapa. Onpez[eneHHe
MOBBIIICHUA TCMIICPATYPBI PAaCTBOPOB HEJIICTYYHUX BCIICCTB.

Ornpezernienne TeMrepaTypHON 3aBUCUMOCTH JIABJICHHS HACBIIEHHBIX [MapOB HaJl
JKUJIKOCThIO, aHanu3 3akoHa Payna u ypaBHenusa Knanelipona-Knaysuyca.
Omnpenenenne NOBBILICHHUS TEMIIEPATyPbl KUIIEHUS! PaCTBOPOB.

JlaGopaTopHnas pabota Ne5. M3yueHne B3auMHOW PaCTBOPUMOCTH KHUIKOCTEH.
O3HAaKOMHUTBHCSA C METOJIOM MOCTpoeHUs: (ha30BOil AMAarpaMMbl CHCTEMbI BOJia-
denom.

17

Mooynw 6-7. Tepmoounamura xumuueckozo paguosecusi. Dazosoe pasnosecue
MHO20KOMNOHEHMHBIX CUCEM.

Jlabopatopnas  pabora  Ne6.  IlocTtpoeHue  mmarpaMMbl — COCTOSTHUS
JBYXKOMIIOHEHTHOM CHCTEMBI C MPOCTOW 3BTEKTHUKON METOIOM KPHUBBIX
OXJIQXKICHUSI.

[Tomyyenue  KpUBBIX  OXJ@XKACHMS  JBYX  YHCTBIX  WHIMBUIYAJTIbHBIX
KOMIIOHEHTOB M HECKOJIBKMX CMecCed 3aJaHHOro cocrasa. Iloctpoenue
JMarpaMMbl COCTOSIHUS JJ11 OMHAPHOM CHUCTEMBI.

JlabopaTtopHnas padota Ne7. [TocTpoeHue nuarpamMmsl MIaBKOCTH CUCTEMBI
NaNO3z — Na2Cr207.

[TonydeHne  KpUBBIX  OXJ@KICHUS  JIBYX  YHUCTBIX  HMHIMBHIYaJbHBIX
KOMIIOHCHTOB W HECKOJBKHUX CMecei 3amaHHoro cocraBa. I[loctpocHme
JMarpaMMbl COCTOSTHUS 71 OMHAPHOM CHCTEMBI.

JlabopaTtopHnast pabota Ne§8. ['oMoreHHbIE XUMHYECKHE PABHOBECHS.
OrmpezerieHe KOHCTAHTBI PABHOBECHS TOMOT€HHOW XHMHUYECKOM peakInu
OKHCTIeHUs uoauna kamus  xjopuaom dkenesa (1) B BomHoM pactBope.
Onpenenenue TemmepaTypoidl 3aBUCUMOCTH KOHCTAHTBI paBHOBECHUS ATOU
pEaKIIHu.

JlaboparopHnas pabota Ne9. ['ereporeHHbIe XMMHUYECKHE PABHOBECHSI.
OmpenenieHne  TeMIEpaTypHOW  3aBUCUMOCTH  KOHCTAHTBI  Te€TEPOTeHHOM
XUMUYECKOW  peakiuu. OmpeneneHue  TEPMOJAMHAMUYECKUX  (PyHKIUiH
reTepOreHHON XUMMUYECKON PEAKIIHH.

Mooy 9. Kunemuueckue 3aKOHOMEPHOCIU NPOCMBIX U CIOHCHBIX PEaKYUll.

Jlaboparopuas pabora NelO. KowmmbproTepHble pacueThl XUMHYECKHX
paBHOBecHil. PacueT TepMonnHamMuueckux (GyHKIUNA U KOHCTAaHT paBHOBECHS B
MHOTOKOMIIOHEHTHBIX CHUCTEMAaX Ha OCHOBE JaHHBIX O TEPMOIAMHAMMYECKUX
BEITMYMHAX UHIUBUIYATBHBIX BEIIECTB B MHTepBasie TemrepaTtyp 300-1500 K.
TepMoanHaMHUUYeCKU aHaNM3 peaklui, BOZMOXKHBIX IpU KapOOXJIOPHUPOBAHUU
OKCHJIOB, U aJIFOMOTEPMUYECKOTO BOCCTAHOBIIEHUS XJIOPUJIOB PEKUX METAJUIOB.
VYcraHOBIIEHNE YCIIOBUN TPOTEKAHUS JKEIATEIbHBIX PEAKIIUN.

JlaGopatopHast pabora Nell. OmpeneneHue KOHCTaHTBI CKOPOCTH DPEaKLUU
TU/IPOJIN3a CaXapo3bl.

O3HaKOMJIEHHE C OJJHUM U3 ONTHYECKUX METOJIOB U3YUECHUSI KHHETUKU PEAKIIUU
U ONIPEJeNTUTh aHATUTHYECKU U rpa)uuecKy CPEIHIOI0 KOHCTAHTY CKOPOCTH.

JlaGopaTopnast pabGota Nel2. V3ydeHwe KHHETUKH PEAKIIUU Pa3IOKCHHS
MEPOKCHIa BOJIOPO/Ia Ta3oMeTpudeckuM MeTooM. OrieHnBaHne HaOIr01aeMon
KOHCTAHTBl CKOPOCTH pEaKIWW pa3jokKeHUs TIepOKCHIa BOAOpOJAa, W




O3HAKOMIJICHHEC C Ta3OMCTPHUICCKUM METOJOM KOHTPOJIA 3a XOAOM PCAKIIHNU.

Mooynw 10-11. [lopsadox peaxyuu. nepeus akmusayuu. I emepocennvie peakyuu u peaxyuu 6
OMKPBIMBIX CUCEMAX.

1 | JlabopatopHas pabota Nel3. M3ydeHue KUHETHKH PEAKIIUHA BOCCTAHOBJICHHS 14
rexcanurandeppara (1) ackopounoBoit kucioToit. OnpenencHue HaOI0 AEMOM
KOHCTAaHTBl CKOPOCTH peaKIHHh BOCCTaHOBieHus rekcanuanodeppara (1)
ACKOpOMHOBOW KHCIIOTOM IO KWHETHYECKOMY YPAaBHCHHIO, COCTABICHHOMY C
WCIIOJIb30BaHUEM TPHUHIIMIIA KBA3UCTAIMOHAPHBIX KOHIEHTPALMN U MOHSATHUS O
JTUMUTHPYIOIICH CTa/INH peaxiuu. O3nakomieHue co
CHEKTPO()OTOMETPUYECKIM METOJOM HCCIICIOBAHMS KUHETHKU PEAKIIMOHHBIX
CHCTEM, COJICPKAIINX OKPAIICHHBIC PEaKTAHTHI.

2 | JJaboparopnas pabora Nel4. OmnpenencHue TMoOpsaKa peakIUd OKUCICHUS 13
WOHU/I-MOHOB MOHAMH TPEXBAJIICHTHOTO JKeJe3a.

VYcTaHOBIIEHHE YAaCTHBIX MOPSAKOB U OOLLETro NOpsAKA peaKIIUU:
Fe¥ +J — Fe*" + 1/2],

3 | Jlaboparopuasi pabora Nel5. HccnemoBaHue aBTOKATAIMTUYECKOW peaKlUU 13
noaupoBanus areroHa. OmpenerneHue HaOI0AaeMOW KOHCTAHTBHI CKOPOCTH
ABTOKATAIMTUICCKON PEAKIIUU MOJUPOBAHUS allCTOHA.

Mooyne 12. HepasHnogecHbvle a61eHUs 8 pACEOPaxX dJ1eKmMpoaumos.

1 | JIabopatopHass pabora Nel6. Dmexkrpudeckass MTPOBOAMMOCTH PACTBOPOB 12
ANEKTPOIUTOB. lcciaenmoBarh AJIEKTPUYECKUE CBOMCTBA PACTBOPOB  CIa0OBIX
AJIEKTPOJIMTOB M ONPEJICIUTh UX KOHCTAHTY JTUCCOIHAIINH.

2 | Jlabopatopnass  pabora  Nel7.  KonaykromeTpuueckoe  TUTPOBaHUE. 12
O3HAaKOMHUTBCSA C KOHAYKTOMETPUYECKUM METOAOM THUTpoBaHMs. Omnpenesnuthb
KOHIEHTPALUIO PACTBOPOB C1a0bIX U CHJIBHBIX KUCIIOT.

Mooyne 13. Dnekmpoovl u anekmpoxumuyeckue yenu. INeKmpoxumuyecKkas KUuHemuKa.
IIpuxnaonas snekmpoxumusi.

1 | JIabopaTtopHas pabora Nel8. IloTeHunomeTpruyeckoe OMNpesesieHue CpPeIHEro 8
KO3 uUIIMeHTa aKTUBHOCTH 3JIEKTPOJIUTA.

OnpenenuTh 3HA4YEHUS CpeaHEro Kod(pQHIMEeHTa aKTUBHOCTH pPaCTBOPOB
COJISTHOM KHCIIOTBI METOJJOM OTEHIIMOMETPHH.

2 | JIaboparopHast pabGora Nel9. Xumuueckue I1emd UM ONpeAeseHue 8
TemneparypHoii 3aBucumoctd JJ1C raqpBaHUUECKOTO JIEMEHTA.

OHpGI[CJ'ICHI/IC 9.J.C. MCIHO-IITMHKOBOI'O 3JICMCHTA B 3aBUCUMOCTHU OT
KOHIICHTPAUH PAaCTBOPOB 3JICKTPOJIUTOB.

Onpez[eneHI/Ie TEMIICPATYPHOI'O KOSq)CI)I/II_II/ICHTa 9.1.C. 151 pacucT
TCPMOANHAMHWYCCKUX IMapaMCTPOB SHCKTpOXHMquCKOﬁ pCaKknuu.

3 | JJaboparopnast pabota Ne20. VccrnenoBanue 31eKTpoIn3a BOJbl U ONpeeTIeHUe 8
XapaKTePUCTHK TOIJIMBHOTO 3JIE€MEHTA.

Onpenenuth BOJBTAMIEPHYIO XapaKTEPUCTUKY TOIUIMBHOTO DJJIEMEHTa U
YCTAaHOBUTh TMPU KAKUX YCIOBUSAX TOIUIUBHBIM  DJIEMEHT obnagaer
MaKCHMaJbHBbIM HalPsSKEHUEM.

5. O6pa3oBaTre/ibHbIE TEXHOJIOTHHU
B xo1e ocBoeHHUsI TUCHUIUIMHBI IPEyCMaTPUBAETCS IPUMEHEHUE CIAEAYIOINX aKTUBHBIX
METO/IOB O0yUYCHUS:




Brimonnenue nabopatopHbIXx paboT C 3J1€eMEHTaMU UCCIIEJOBAHMSL.

OrtuerHble 3aHATHS MO pazaenaM «OCHOBBI XMMHUYECKOH TepMOAMHAMUKH. IlepBblii
3aKOH TepMoaAuHamMukn», «Tepmoxumus», «BTOpoil 3akOH TEpPMOIMHAMHMKW»,
Xapakrepuctuueckne (yHKIMH. XUMHUYECKUH mnoreHmman ~, “Da3oBble pPaBHOBECHS.
PactBops”, “TepMoavHamMuKa XHMHUYECKOTO paBHOBecHs , “@Da3oBoe paBHOBECHE
MHOTOKOMIIOHEHTHBIX cucTeM”’, “KHHeTn4eckue 3aKOHOMEPHOCTH MPOCTHIX U CIOKHBIX
peakuuii”’, “Ilopsaok peakuuu. DHEprusi akTuBaluu. ['eTeporeHHbIe peakiuyu U peakiuu
B OTKPBITBIX cUcTeMax ’, “Teopusi pacTBOPOB EKTPOoIUTOB. HepaBHOBECHBIE SIBJICHUS B
pacTBopax  AJIEKTPOIUTOB” W “DIEKTpOAbl W DJIEKTPOXUMHUYECKHE  IICIH.
DnexTpoxumuueckast KuHeTuka. [Ipuknannas snekrpoxumus

BrimonHeHue cryneHTaMu MHIWBUIYalbHOW HCCIIEIOBATEIbCKON pabOThl MO aHaIHU3y
pearbHOro OOBEKTa C IOMCKOM M BBIOOPOM METOJa M CXEMBl OIpeJesieHUs Ha
MPaKTUYECKUX 3aHATHUSAX.

Pa300p KOHKpETHBIX CUTYyalHil.

Kpyrisiii cros.

6. YueOHO-MeTOIMYECKOE O0DecTeYeHre CaMOCTOSITeIbHOI PadoThl CTY/IEHTOB.
Buowst u nopsioox evinonnenus camocmosmenvHou pabomol

1. 3y4yeHne peKOMEHIOBAaHHOW JTUTEPATYPHI.

2. IloaroToBka K 0TYETaM I10 JIAOOPATOPHBIM PadOTaM.

3. Pemenue 3agau.
4. IlonroroBka K KOJUIOKBUYMY.
5. [ToaroroBka K 3K3aMeHY.

No Bun camocTosTeapbHOM Bun koHTpONs Y4eOHO-MeTOqUY.
paboThl obecrieueHue
1. | Uzyuenue VYcTHbIN onpoc 1o pazjienam Cwm. paznenst 7, 8, 9
PEKOMEHI0BaHHOM JUCLIUILIMHEL. JIAHHOTO JOKYMEHTA.
JUTEPATYPHL.

2. | [loaroToBka K OTYETaM IO
nabopaTopHBIM paboTam

[TpoBepka BbINOIHEHUS
pacueToB, OQOpMIICHHUS
paboThl B 1a00paTOpHOM
KypHaje U IpopaboTKu
BOIPOCOB K TEKYIIEH TeMe 1o
PEKOMEHIOBAHHOM
JUTEparype.

Cwm. paznenst 7, 8, 9
JIAHHOTO JOKYMEHTA.

3. | Pemenue 3amau

[TpoBepka gfoMaIIHKUX 3aad.

Cwm. paznenst 7, 8, 9
JAHHOTO TOKYMEHTA.

4. | IloaroroBka K
KOJUIOKBUYMY

[TIpomexxyTouHast arrecranus B
dbopMe KOHTPOJIBHOM pabOTHI.

Cwm. paznensi 8, 9 naHHOTO
JIOKYMEHTA.

5. | IlogroroBka K 2K3aMeHY.

YcTHBIH onpoc, 160
KOMITBIOTEPHOE TECTUPOBAHUE.

Cwm. paznenst 7, 8, 9
JTAHHOTO JJOKYMEHTA.

1. Texkyuuii KOHTPOJIb: MOATOTOBKA K OTYETaM 10 JIA0OPATOPHBIM pabOTaM.

2. Texylinii KOHTPOJIb: pelIeHue 3ajau.

3. IIpomexxyTouHas arrectanus B (hopMe KOHTPOJIBHON pabOTHI.

Tekyu;uﬁ KOHmMpOoJib yCIICBAEMOCTH OCYILICCTBIIACTCA HCIIPCPBLIBHO, HA MPOTAKECHHUU BCETO

Kypca. IIpexne Bcero, 3To YCTHBIN ONpoc MO X0y 1aOOPaTOPHBIX 3aHATHH, BBITOIHAEMBIN IS

OHCpaTHBHOﬁ AKTUBU3aAllUKM BHHUMAaHHUA CTYACHTOB W OLOCHKH WX YPOBHA BOCIIPUATHA.

P C3YJIbTATBhl YCTHOT'O OIIPpOCA YYHUTHIBAKOTCA IIPU BBI60pe HHAUBUAYAJBHBIX 3a1a4 JJIA PCIICHU.

Kaxxayro Hemenmo ocyliecTBIsETCs] TPOBEPKA BBHIMOIHEHUS] PacyeToB, OGOpMIICHHS pabOThHI B
1a00paTOPHOM KypHAJeE.



Ilpomesxcymounwiii kKoHmpoab TPOBOIUTCA B (PopMe KOHTPOJBHOW pabOThI, B KOTOPOI
COJIEpXKATCSl TEOPETUUYECKHUE BOMPOCHI U 3a/1a4H.

Hmoeoswiti koHmpoas TPOBOAMTCA JIMOO B BHIE YCTHOTO 3K3aMeHa, Jubo B ¢opme
TECTUPOBAHUSI.

OueHka “OTIMYHO” CTaBUTCS 32 YBEPEHHOE BJIAJICHUE MAaTepUaAJIOM Kypca.

OneHnka “Xopomo” CTaBUTCS TPH TOJHOM BBIIOJHEHHUH TpeOOBaHUK K  Ipo-
XOXKICHHUIO Kypca U YMEHUU OPHUEHTUPOBATHCS B U3YYEHHOM MaTepuae.

OueHka  “yIOBIETBOPHUTENIBHO® ~ CTAaBUTCS ~ NOPU  JTOCTAaTOYHOM  BBIIOJHEHUHU
TpeOOBaHUI K TMPOXOXKIEHUIO Kypca M  BIAJCHUM KOHKPETHBIMU 3HAaHUSAMU IO
nporpamme Kypca.

Ornenka “HEYJOBIETBOPUTEIBHO CTABUTCS, €CIIU TPEOOBAHMS K MPOXOXKICHUIO Kypca He
BBITIOJIHEHBI U CTYJIEHT HE MOXKET M0Ka3aTh BJIAJICHUE MAaTEPHAIIOM.

7. ®oH/I OLIEHOYHBIX CPEJICTB J/1JIsl MPOBeIeHUs TEKYIIero KOHTPOJIsI yCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTAIlUM 110 UTOTaM OCBOCHUS TUCHHUILINHBI.

7.1. TunoBble KOHTPOJILHbIE 32 IaHUS
[TpumepHas Tematuka pedeparoB

1. Pacuer TepMoauHamMHYeCKMX (PYHKUMH M KHHETUYECKHX IapaMeTpOB OEH30MHOBOM
KOH/JICHCALIUH.

2. VYcTaHOBIEHUE YCIOBUH OCYIIECTBICHHUS [0 TEPMOJMHAMUYECKUM IOTEHIMAIaM
XJIOPUPOBAHUS KAPOOHOBBIX KHCIIOT.

3. MopenupoBaHue KHHETUKH U TEPMOIMHAMUKH KOJIeOATETbHBIX PEaKIIHIA.

4. Vcnonp30BaHNe METOJOB CTATUCTUYECKON TEPMOAMHAMUKH ISl pACUETOB XMMHYECKUX
paBHOBECHIA.

5. DieMeHThl HEPABHOBECHOM TEPMOJUHAMUKHU. J{MccUIaTUBHBIE CTPYKTYPHI.

6. OmnpeneneHue KUHETUYECKUX U TEPMOJUMHAMMUYECKHUX [AapaMEeTPOB KHUCIOTHOIO
TUAPOIN3a aMUJIOB.

7. TepmonMHAMUYECKUH aHATN3 O€H30MHOBOM KOHCHCAIUH.

8. Omnpenenenue TepMOANHAMUYECKUX MTAPaMETPOB OMBUIEHUS CIOKHBIX 3()HUPOB.

9. MonenrpoBaHie KHHETUKH aMUHOJIN3a CJIOKHBIX A(UPOB.

10. TepMomHAMHUYECKOE U KHHETHYECKOE HccieoBaHue peakiuu ['opmana.

11. Kunernueckrue 3aKOHOMEPHOCTH THAPOIN3a HUTPUIIOB.

12. Teopust nepexoHOr0 COCTOSIHMSI M TEMIIEpaTypHasl 3aBUCUMOCTb KOHCTAHT CKOPOCTHU
peakuuu ['epOe.

13. Kunernueckue ¥ TEpMOAMHAMUYECKHE 3aKOHOMEPHOCTH MLIENOYHOro rugponusa N-
3aMeIleHHBIX apuiIKapOaMaToB.

14. MonenvpoBaHue KMHETUKH IEIIOYHOTO THAPOIN3a aMUIOB.

15. Kunernka aMHHOMN3a CIIOXKHBIX 3(UPOB.

Bonpoce! mo TekymemMy KOHTPOJIIO

1. DKCTEeHCUBHBIE 1 HHTEHCUBHBIE CBOMCTBA T//I CUCTEMBI.

2. TepMoaMHAMUYECKHE TTapaMeTPhl U (PYHKIUH.

3. ®opmel niepenaun sHepruu. [IpuHuunuamsHoe oTiinuue GopM nepenayn IHEPruu OT T/1
napamMeTpoB U QyHKIHH.

4. TemnoBor 3(dekT peakiuu Mpu IMOCTOSHHBIX Oo0BeMe M Temmeparype. OTiauuane
TEIIOBOTO AP eKTa OT TEIIOTHI.

5. TennmoemkocTh. OTiIMYNE TEMIIOEMKOCTH Mpu V=coNnst u P=const.

6. OnTanenus. CBsI3b SHTAIBINM C BHYTPEHHEH SHeprueit u T/ napaMeTpamu.

7. CBsi3b MaKCUMaJIbHOU PaOOTHI, BHIIIOJIHIEMOI CHCTEMOI1, C PABHOBECHEM.

8. YpaBHeHue ainadaThl.



9. YpaBHeHue nonutepMel. YacTHbIe ciiyyan ypaBHEHHs MOJIMTEpMBI (M300apa, n3oTepma,
anguabara, U30Xxopa).

10. CrannapTHbI€ TEIUIOTHI 0Opa30BaHMsI U CTOPAHMSL.

11. Paccunrats Temnoty, Heooxoaumyro aisa HarpeBanus 12 monbs CO2 ot 273 no 373 K
IIPU [TIOCTOSIHHOM JIaBJICHUH.

12. Beruucienue TerioBoro ¢ dexra peakuu.

13. TemmeparypHasi 3aBUCUMOCTB TEIUIOBOTO 3 dekra. YpaBHeHnue Kupxrodda.

14. CBs13b MEXYy M”3BMEHEHHEM SHTPOIIUHU U TETUIOTOM HEOOPATHMOTO MpoIiecca.

15. CBs13p MKy U3MEHEHHUEM SHTPOIHHU U TEIUIOTON 00paTHMOTO MpoLecca.

16. MartemaTHueckas 3anuch, 00bEAUHSIIONIAS IEPBBIA U BTOPOU 3aKOHBI TEPMOJIUHAMUKH.

17. CBsI3b 2HTPOIHH C TEILIOTON (a30BOTO MEePeXoa.

18. V3MeHeHue SHTPOIUU B Mpoliecce 0OpaTUMOro PACUIMPEHHUs HJICaTbHOIO raza Mpu
IIOCTOSIHHOM TemIiepaType.

19. TepmoanHamuueckas BepOSTHOCTb. CBSA3b OSHTPONHUM C TEPMOJUHAMUYECKOMN
BEpOATHOCTb. Y paBHeHHE bosbimana.

20. TepmonrHamuueckue noTeHuranbl. OCHOBHbIE COOTHOLICHUS.

21. Xapakrepuctnyeckue GpyHKuuu. OCHOBHBIE COOTHOIICHHUS.

22. YpaBuenus ['n66ca-I"enpmrosia.

23. ®asosble nepexosl 1 u 2 poxa. Ux otnuuue.

24. CootHomenuss Makcaeiia.

25. Ypasuenue Knaneitpona-Knasuyca.

26. [loctynar [1nanka.

27. PaccunTaTh CTaHJAPTHBIE U3MEHEHUS SHTPONIUU U d3Hepruu I'enbmronbua npu 298K.

28. ®a3oBble AUarpaMMbl OJIHOKOMIIOHEHTHBIX cucteM. Kputuueckas remneparypa.

29. 3aBUCUMOCTb TEIIOTHI UCHAPEHUSI OT HOPMAJIbHOU TEMIIEPATYpbl KUIIEHUS. Y paBHEHUS
Tpyrona un KuctsakoBckoro.

30. Xumuueckuit moteHnuan. TepMoanHaMu4eckoe ycioBre (ha30BOro paBHOBECHSI.

40. OmpeneneHue TEIUIOT HMCHAPEHUS] M BO3TOHKH C MCIOJb30BAaHUEM JIHArpaMMbl
paBHOBecHs (a3 OHOKOMIIOHEHTHBIX CUCTEM B KoopauHarax InP-1/T.

41. IIpaBuno ¢a3 'n66ca. CocraBHas 4aCTh CUCTEMbI, KOMIIOHEHTBI, TEPMOIMHAMUYECKAs
CTENEeHb CBOOO/IBI..

42. 3aBUCUMOCTh XMMHUYECKOTO MOTEHIMANIAa OT COCTaBa PEalbHOW M UACAIbHOU CHCTEM.
@yrutuBHOCTH. MeTozb! onpeaeneHust GyruTUBHOCTH.

43. PactBopsl. Kinaccudukarus, coctaB pacTBOPOB.

44. IlapunanbHble MOJIbHBIE BETUUYUHBI. METO/IbI OIIpEIEeHHUS.

45. VYpaBuenus I'n66ca-rorema. I'paduyeckne MeTonpl OINpeaeTeHUs] MapLUaTbHBIX
MOJIbHBIX BEJTMYHH.

46. YpaBuenue ['u66ca-Mapryneca.

47. CBsi3bp MEX]ly MOJIbHBIMH U MApIHAIIbHBIMU MOJIbHBIMU BETMUMHAMH.

48. Kak cooTHOCATCS MapluaibHas MOJIbHAst U MOJIbHas sHepruu I ' uboca?

49. Kak cooTHOCSTCS MapiyajibHas MOJIbHAsl U MOJIbHAsi SHTPOIIUN?

50. /laBneHue HACBIILIEHHOTO N1apa HaJl paCTBOPOM M pacTBOpUTENEM. 3aKoH Payis.

51. Ortknonenuss ot 3akoHa Paymns. [IpuUunHBI MONOXHUTENBHOTO U OTPULATENIBHOTO
OTKJIOHEHUH.

52. OcMmoc. 3aBUCUMOCTh OCMOTHMYECKOTO JaBJIEHHsI pacTBopa OT KOHIeHTparuu. CBs3b
JTAHHOW 3aBMCHMOCTH C YPaBHEHHUEM COCTOSIHUS MJI€AIbHOIO rasa.

53. DOYIITUOCKOTIHSI.

54. Kpuockonusi.

55. 3akoH neiictBus Macc. MaremaTrudeckas 3aIllliCh OTHOCHTEIHLHO MOJIBHBIX JIOJICH,
NapUHaIbHBIX 1aBJIE€HUN U KOHLUEHTpauui. CBs3b MEXKIY HUMHU.

56. KoHcTaHTa paBHOBECHUS PEAKIIMH.

57. OnpenenuTs cOCTaBa CMECH B COCTOSIHUM PaBHOBECHSI.



58. VYpapHenue usorepmbl-uzobapsl Bant-Todda. CrammaptaHoe cpoactBo AG? s
peaxkiuu

59.3aBUCHMOCTb KOHCTAHThI PABHOBECHSI pEAKLIUU OT TEMIIEPATYPHI.

60. I'eTteporeHHoe paBHOBecHE B OWHApPHBIX CHCTEMaX >KHAKOCTh-map. llepBwlii 3aKkoH
KoHnosanosa.

61. T'ereporeHHble = OWHApPHBIE CHCTEMBI JKUIKOCTb-IIAP C  HEOTPAHWUYCHHOM
PacTBOPUMOCTbIO KOMITOHEHTOB.

62. Bropoii 3akoH KoHnoBainosa.

63. ['ereporennble OMHAPHBIE CUCTEMBI C OTPAHUYEHHBIM PACTBOPEHHEM KOMIIOHEHTOB.

64. PaBHOBecue TB-)X B JABYXKOMIIOHEHTHOM CHCTEME C HEOIPAHMYECHHOW B3aMMHOU
PacTBOPUMOCTbIO KOMITOHEHTOB.

67. PaBHOBecHe TB-)X B JABYXKOMIIOHEHTHOW CHUCTEME C B3aUMHON HEPACTBOPUMOCTBIO
KOMITOHEHTOB.

68. PaBHOBecue TB-)XK B JBYXKOMIIOHEHTHOH CHCTEME C OIPAaHMYEHHOM B3aWMHOMN
PacTBOPUMOCTbIO KOMITOHEHTOB.

69. PaBHOBecHE TB-)K B TPEXKOMITOHEHTBIX cucTeMax. Metosibl ' n66ca u Po3ebyma.

70. ®azoBas suerika, p-ipoctpanctBo. Crtatuctuka Gepmu-dupaka u boze-DitHmTeitna

71. CyMmMa COCTOSIHUH, €€ COCTaBIISIONINE U CBSI3b ¢ MoTeHInanom [lnanka.

72. CKOpOCTh BO3HUKHOBEHHSI.

73. BeiBog ypaBHeHus bosbiimana.

74. CootHouenus OH3arepa.

75. O0pa3oBaHHUe TUCCUIIATUBHBIX CTPYKTYD.

76. IlpemMeT XMMHMYECKON KWHETHKM W OCHOBHbIe MOHATHS. llpsmas u oOpaTHas
KuHeTH4eckue 3a1a4u. OCOOEHHOCTH UX PElICHUSI.

77. Ckopocts xumuueckoil peakuuu. [lopsmox peakiuu. CocTaBieHHE KUHETUYECKUX
YPaBHEHHI U MX pelIeHue Juisg HeoOpaTuMbIX peakuuid 0, 1 1 2 mopsaIKos.

77. Ilepuon nonypacnana.

78. OOpaTHMBble peaKkUy PA3TUIHBIX TTOPSIKOB.

79. Meroabl onpeaenecHus MOPSAKOB PEaKInu.

80. Cnoxuble peaknuu. KuHeTwmueckne ypaBHEHHsI TapajUIeTbHBIX peakmuii 1 u 2
MOPSIIKOB.

81. TlocnenoBaTelbHBIC peakiuu 1 mopsika.

82. TloHsATue 0 MeXaHU3ME CIIOKHOM peakInu.

83. OcoOeHHOCTH METOOB YHCJICHHOTO PEIIEeHHUS CHUCTEM KHHETHYECKUX ypaBHEHHH
CJIOKHBIX pEaKIIuil.

84. KwuHerndyeckwii  aHaIM3  pEaKIMii, MPOTEKAMIIUX  dYepe3  oOpa3oBaHUE
MIPOMEXKYTOUHBIX MPOIYKTOB.

85. IIpuHIMND cranroHapHBIX KOHIEHTpanuid boneHmTeiHa.

86. IIpuHIUTIBI KBA3UCTAIMOHAPHOCTH M KBA3UPABHOBECHS.

87. Bnmsame Temreparypsl Ha CKOPOCTh peakiuu. [Ipasuino Bant-I'odda.

88. VYpaBHenue AppeHuyca, ero TepMOJIUHAMHUYECKHI BHIBOI.

89. Meroapl OIECHKU TapaMETPOB YpaBHEHUS AppeHHyCa H3 IKCIICPHUMEHTAILHBIX
JAHHBIX.

90. KwuHeTH4ecKoe ONMHMCaHNE ITUKITNICCKIX PEAKIIHM.

91. ABTOKaTamUTHYECKHE,  COMPSDKEHHBIE, LEeMHble  (HEpa3BETBIEHHBIE U
pa3BETBICHHbBIE) U KOJIeOaTeIbHbIE PEAKIINH.

92. OcobeHHoctu, CBsI3aHHBIE C (QOPMHUPOBAHUEM U PEUICHHEM KHUHETHUYECKUX
YpaBHEHUH, COOTBETCTBYIOIINX UKIMUYECKUM PEAKITHSIM.

93. doroxumuyeckue peakiuu. KBaHTOBBIN BBIXO/I.

94. 3akoH (HOTOXMMHYECKOH SKBUBAJICHTHOCTH DUHIITEHHA.

95. KuHeTuka HEpa3BETBICHHBIX [[EMTHBIX PEAKIIUN.

96. Teopwus pa3BeTBIICHHBIX IIEMTHBIX PEAKIIHH.



97. HwxHMI 1 BepXHUH NpeeNnbl BOCINIAMEHEHUSI.

98. VYcnoBus nemHoro B3phIBa.

99. T'ereporeHHbIC peakLny.

100. Kwunerwueckuid, aud@dy3MOHHBIH M TEPEXOJHBIA 00JIACTH TPOTEKAHUS PEAKIIUH.
Mertoap! onpezeneHust 00JacTH MPOTEKAHUSI TEeTEPOreHHBIX PEaKIil.

101. BeiBog mepBoro u BTOporo 3akoHOB duka. 3aBUCUMOCTH Kodddurmenta nuddy3uu
OT Pa3INYHBIX (PAKTOPOB.

102. BeiBog TemMmepaTypHOU 3aBUCHMOCTH K03 durinenta qudysum.

103. Kunerunka mudpdy3nn mnpu craggoHapHoM Iu(p(y3HOHHOM IOTOKE.

104. T'oMOTeHHBIN M TETEPOTCHHBIM KaTallu3.

105. DuepreTrueckue qUarpaMMbl TE€TEPOTCHHBIX M TOMOTEHHBIX PEaKIH.

106. Metoabpl MOCTPOEHUS KUHETHYECKHX MOJENe TOMOTE€HHBIX KaTaIUTUYECKUX
peakuuii B cillydae o0Opa3oBaHUS OJHOTO M HECKOJBKHUX IPOMEXYTOUYHBIX MPOAYKTOB
KaTajan3aTopa C peareHTaMu.

107. MeTamuIoKOMIUIEKCHBIN KaTaiu3.

108. KucinoTHO-OCHOBHBIN KaTallu3.

109. Peakiuu B OTOKE.

110. VYpaBuenus runpoauHamuku peakropos PUC PUB.

111. YpaBHeHusI MaTepUaIbHOTO U TEIJIOBOrO OajaHca JJig pEaKTOPOB OTKPHITOTO THIIA.

112. Ilpunmunbel  coctaBieHus Matematudeckux wmoneneii PUB m PUC ¢ derom
YPaBHCHHUW THAPOJWHAMUKH, JOIOJHCHHBIX YpPaBHEHUSMU MATEPHATBLHOTO W  TEIJIOBOTO
Oananca.

113. VcnoBus BOSHUKHOBEHHSI TEIUIOBOTO B3PhIBA B OTKPBITHIX PeaKTOpaxX HEMPEPHIBHOTO
NEeNUCTBUSL.

114. Amnanu3 TemioBoi yCTOWYUBOCTH peKUMOB paboThl peakTopoB PUC u PUB.

115. ®opmupoBaHue  CUCTEMbl  KHHETHYECKMX YpPaBHEHUW B Cllydae MPOTEKaHH
CIIOXKHBIX PEAKIUH B OTKPBITBIX PEAKTOPax HEMPEPhIBHOTO JACWCTBHS ¥ ONpEICIICHUE
ONTHUMAJIFHBIX 10 BPEMEHHU MPEObIBAHUS U TEMIIEPAType PEKUMOB X PaOOTHI.

116. PacmpeneneHue OSHEPrUM  CHUCTEMBI  MEXIY OTIENBHBIMU  MOJIEKYJIaMHU.
Pacnpenenenue bonpnmana.

117. CBa3p Mexay MHUKPOCKONMMYECKMMH CBONCTBAMM OTAEIBHBIX  MOJEKYI  C
MaKpPOCKOTTUYECKUMHU.

118. Cymma coCTOSIHHIA.

119. CBs3p CYMMBI COCTOSIHMI C BHYTPEHHEH JHEpPrHil CHCTEMBl U IMOCTYMATEeIbHBIM
JIBUKCHHUCM.

120. OO6uue monoxeHus: 00 YEMEHTAPHBIX PEAKIIHSIX.

121. Teopwust mepexoaHOTO COCTOSHUS (AKTHBHPOBAHHOTO KOMITJICKCA).

122. BwiBog ypaBHEHUS] DHpPHHTa, €€ CBSA3b C YypaBHEHHEM AppeHuyca.

123. DHTponus U YHTAIBINS AKTHBAIIHH.

124. DxcnepuMeHTaNbHBIE METO/IbI OIIEHKU TapaMeTPOB YpaBHEHUS AppeHuyca.

125. Xumudeckue U ODIEKTpoXHUMHUYecKue mpouecchl. [Ilpenmer U coaepikaHue
AIIEKTPOXHUMHUHU.

126. DkcnepuMeHTAlbHBIE JIOKAa3aTeIhCTBA CYIIECTBOBAHMS HMOHOB B  PacTBOpax
AJIEKTPOJIUTOB.

127. OcHOBHBIE MOJOKEHUS TEOPUU AppeHuyca.

128. HonHble paBHOBeCHS B pacTBOpax »dIEKTPOIUTOB. Jluccomuanus KHCIOT U
ocnoBanuii. pH, pOH u pK pactBopoB. MoHHOE npon3BeIeHUE BOBI.

129. BydepHbie pacTBOpEI.

130. [IpousBeneHre paCTBOPUMOCTH COJIH.

131. Nonnas cuna pactBopa.

132. Mexaau3m 00pa3oBaHUsI PACTBOPOB JIEKTPOIUTOB.

133. DHeprusi KpUCTANIMYECKON PEILIETKH.



134. DHeprus conpBaTallii HOHOB.

135. TepMoauHaMHYeCKOE€ ONHCAaHUE PABHOBECHA B pAacTBOpax dSJIEKTPOJMTOB.
AKTHUBHOCTB ¥ KOO (HUIIMEHT aKTUBHOCTH HOHOB.

136. Cpennsisi akTHBHOCTb, CpeHUN KO (PHUITUESHT aKTHBHOCTH.

137. Teopus Jlebas-Xtokkens. MoHHas atMocdepa, ee MOTEHITHA U paauyc.

138. IlpenenwHblil 3akoH [{ebas- X1oKkens sl cpeHero ko3 uimeHTa akTHBHOCTH.

139. Henocratku teopuu Jlebas-Xiokkens. Bropoe u Tperbe NpuUONMKEHHUS TEOPUH
Jebas-XrokKkenss Jii 3aBUCUMOCTU  cpelHero ko3(@uimenrta akTUBHOCTH HOHA OT
KOHUEHTpAlUu (MOHHOW CHUJIbI).

140. HepaBHOBeCHBIE SIBIICHUS B PACTBOPAax AMEKTPoanuTOB. {uddy3us u Murparus HOHOB.
CootHomenue HepHera-OliHTeiHa.

141. VYpenbHas, 5SKBHUBAJECHTHAasT MW MOJIIpHas 3JEKTPONPOBOJHOCTH  PacTBOPOB
neKTposnToB. llpenenbHble NOABMKHOCTH HMOHOB M IPEAENIbHAs 3JIEKTPOIPOBOIHOCTH
pacTBopa.

142. Yucna nepeHoca U METO/bI UX OIIPENEICHHUSL.

143. IlpenenbHass MNOABMXHOCTh HOHOB. 3akoH Crtokca, mnpaBwio Banbiena-
[TucapxeBckoro, coorHomenus Hepucra-Oitnmrelina u CTokca-OWHIITEHHA.

144. 3aBucUMOCTb MOJBMKHOCTM U  DJIEKTPOIPOBOJHOCTH  OT  KOHIIEHTPALIMH.
DnekTpoPOpEeTHIECKUN 1 pelaKCaIIHOHHBIE TOPMOKEHHS.

145. 3aBUCMMOCTH 3JEKTPONPOBOJHOCTH OT HANPSHKEHHOCTH 3JIEKTPUYECKOrO IO,
apdext Buna. YacTtoTHash 3aBUCUMOCTBH DJIEKTPONPOBOJHOCTH pacTBOpoB, 3ddexr [ledas-
@DanpKeHrareHa.

146. [TogBm)XHOCTH MOHA BOJIOPOJIAa M TUAPOKCH I-IOHA B BOJHBIX pacTBOpax. DcradeTHBIH
MEXaHU3M [ePEMEILCHUS.

147. CtpoeHre HOHHBIX PacIJIaBOB U MX AJIEKTPOIPOBOIHOCTb.

148. HWounbie kpuctamibl. CoOCTBEHHass M TpUMECHass MPOBOIUMOCTb. VoHHBIE
CBEPXIIPOBOIHUKH.

149. OxucauTenbHO-BOCCTAHOBUTEIBHBIE MOTYPEAKIIUU. DINEKTPOIHBIN OTEHIIHAIL.

150. Kiaccudukanust 31eKTpo0B. DICKTPOABI IEPBOTO POa.

151. DnexTpoapl BTOPOro pojaa. XiaopcepeOpsHbIi U KaTOMENbHBIH 3IeKTPO/IbI.

152. Pegoxc-anextpoast. [Ipasumno Jlrorepa.

153. I'a30BbI€ 371€KTpOibl. IOHCENEKTUBHBIE 3JIEKTPOIBI.

154. Knaccudukanus 31eKTPOXUMUYECKHX Teneld. Pu3nuecKkue emn.

155. KoHuleHTpalinoHHbIe ey 0e3 epeHoca U ¢ IePeHOCOM.

156. Ilpoctbie xumuueckue 1enu. OneMeHT Bectona. CBHHIIOBBIA (KHUCIOTHBIN)
AKKyMYJISTOD.

157. Cnoxunble xumudeckue 1nenu. JAndQpy3noHHbIN MoTeHIHA.

158. Tepmogmnamuka [/3. Haxoxaenwe  TepMoAMHAMHUYECKUX (YHKIMH peaklu,
nporekaromux B ['/3.

159. Hcnonb3oBaHuWE CTaHIAPTHBIX MOTEHUMAJIOB W 73.A.C. JUIsl pacuera KOHCTAHT
PaBHOBECHI HOHHBIX PEAKIIHA.

160. Meron ».a.c. ana ompeneneHus kod()PUIMEHTOB aKTUBHOCTH M YHCENl MEpeHoca
MOHOB.

161. AncopbunonHsbie siBJeHUs] Ha TpaHuile (a3. TpexdIeKTpoHHAs AIEKTPOXUMUYECKas
suerika. [loTeHmuman HyneBOro 3apsiia. AJICOPOIMOHHBIA METOJ W3Y4YEHHUs JIBOWHOTO
IIEKTPUYECKOTO CIIOS.

162. DIeKTpOKANUILISIPHBIE SIBJICHUS. KannmnsapHerit JJIEKTPOMETP I'yn.
DNEeKTpOKANWIIISIpHAs KpUBas.

163. IloreHmmansl  HYJE€BOIO  3apsiia M MEXaHM3M  BO3HMKHOBEHHS  3.1.C.
ANEKTPOXUMHUYECKOH Lenu. BonbTa-norenuuan, teopun Hepuera u @pymkuna.

164. V3mMeHeHns TOBEPXHOCTHOTO HATSKEHMS, 3apsja IMOBEPXHOCTH METallla U €MKOCTH
J2C ¢ n3MeHeHremM NoTeHIala JEeKTPOIa.



165. OcHoBHBIE MOZENBHBIE NTpeAcTaBieHus o crpoennu [I9C, reopun I'enpmronsua, I'yn-
Yanmena, [lITepHa.

166. Teopus 3ameaneHHoro paspsaa. Tok oOmena. llepenampsokenue. YpaBHEHHE
Tadens. [TonsapuzanmoHHbIe KPUBBIC.

167. MHorocTafuiiHOCTh  3JEKTPOAHOIO IIpoLecca. OJIEKTPOAHAs IOJIIpU3ALISL.
[lepenanpsixenue.

168. DnekrpoxuMudeckuil noreHnuan. BHyTpeHHMI noTeHnuan. [ 'anbBaHU-TOTEHIUAL.
BriBon ypaBHenus HepHera aiis ranpBaHU-TIOTEHIIMAIA HAa TPAHUIE METAJLUI-PacTBOP.

169. KonuentpanuonHnas nonsipuzauus. Juddy3nonnoe nepenanpsokenue. [IpenenbHblil
mubdy3noHHbIN TOK. Tpu OCHOBHBIX ypaBHeHHs nupdy3noHHON kuHeTuku. [lonspusanuonnas
KpHUBasl.

170. Bpamaronuiicss 1MCKOBOM  3JEKTpOA. PTYTHBIM  KamelbHBIM  3JIEKTPOI.
[Tonsporpadus. Ypasuenue I efipockoro-NinpkoBuya.

171. 3akonsl ®apanes. Bbixog BemectBa 1o TOKy. CKOPOCTb 3JIEKTPOXMMHUYECKUX
IIPOLIECCOB.

172. DnexTpoxuMuyeckas Teopus Koppo3uu. Meroasl 3auThl oT Koppo3uu. XUT.

KoHTposbHbIe BONPOCHI K HTOTOBOMY KOHTPOJIIO
bunersl kK UTOroBOMy KOHTPOJIO (POPMUPYIOTCS U3 BOINPOCOB K TEKYIIEMY KOHTPOJIIO U
3amadam. B kaxxaplit Omier BXoasT 4 Bonpoca — 2 1o TEOpUH U 2 3a1auu.

TecToBBIC 3a1aHUA
1. O0muii BUJ ypaBHEHUSI COCTOSIHUS TEPMOAMHAMUYECKON CUCTEMBI:

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

3) pv=RT/n 4) RT =const
2. YpaBHEHMsI COCTOSIHUS UJICAIBHOTO Ta3a:

1) pV =nRT 2) pT =nv

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

3. BHyTpeHHSS1 SHEPTHUS U SHTAIBITHS SBIISIOTCS:
1) TepMOAMHAMUYECKUMHU (YHKIUSIMH;
2) napaMeTpamMH CUCTEMBI;
3) popmamu nepenauu YHEPIUM;
4) cBoMCTBaMH, 3aBUCSIIMMHU OT ITyTH MpoIiecca.
4. Tenmota 1 padoTa ABISIOTCA:
1) TepMoAMHaAMHUYECKUMU (YHKIUSMU;
2) cBOMCTBaMH, HE 3aBUCALIMMHU OT IIYTH MPOLECCa;
3) dbopmamu niepenaun SHEPTUH;
4) napameTpamMH CUCTEMBI.
5. PaboTy ¥ TEmioTy MOXHO HpPEICTaBUTh Kak IMpou3BeAeHHE (PaKTOpa MHTEHCHUBHOCTH Ha
U3MeHeHHe (aKkTopa eMKOCTHU CIEAYIOIIUM 00pa3oM:

1) 6A = pdV,dQ =Vdp 2) 0A = pdV,dQ =TdS
3) 6A = TdS, dQ = pdV 4) SA = SdT,dQ = pdV
6. TemoeMKOCTb:
1) C = Q/dT 2) C =oAdT
3) C = AT 4) C = Q/dT
7. JIist uaeanbHOT0 OJJHOATOMHOTO Ta3a:
1) C, =3R 2) C, =5R/2

3) C, =TRI2 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 KOHEYHOI'O COCTOSIHUSI CUCTEMBI,

3) He 3aBUCUT OT IyTH MPEBpALICHHUS, a 3aBUCUT TOJIBKO OT HAYaJIbHOTO W KOHEYHOIO
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:
dP AHg,, dP dS
1) = 2) — = —
dT dv dT dVv
3 dP _ AH ¢.n. 5 dpP _ AH ¢.n.
dT T dV dT dv
15. XuMuueckuii MOTEHIINAI KOMIIOHEHTA:
D i oG ) i oG
i = AL i = AL
on; V.T.n; on; P.T.n;
Y oG o 0 = 0G
i = AL i = AL
on, P.S.n; on, V.S.n;

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 COCTOsSAHHUA CUCTCMbI, 3HAUYCHUA KOTOpLIX MOKHO HpOI/I3BOHLHO MCHSATH
0e3 n3MeHeHus Yucia u Buaa (as;

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

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) OTHOIIEHUE KOJIWYECTBA MOJICH JaHHOTO BEMIeCTBa 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 B3aUMOJEHCTBUSL MEXKAY MOJIEKYJIaMU OJHOTO BHJA PaBHBI CHJIaM B3aUMOJICHCTBUS
MOJICKYJT Pa3JINYHbIX BHJIOB;

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 KOHILEHTpalmu pactBopenHoro BemectBa AT, =K .mu AT, =K,m m

IpeCTaBIsIeT COOOM:

1) MomsIpHOCTB 2) TATp

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

1) AG=-RTInK, +RTIn7ZR"" 0
2) AG=RTInK, +RTIn7ZR*" 0
3) AG=RTInK, —RTInI7R*"
) AG=—-RInK, +RTIn 115" ¢

22. A3zeoTpomHble CMECH, HUMEIOUIME Ha JAMarpaMMe TeMIIepaTypa-cocTaB MHUHUMYM,
NIEPETOHSIOTCS IIPU TEMIIEPATYPE, KOTOPAs:

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

2) BblIlIe TEMIEPATYPbl KUIIEHUS BBICOKOKHUIISIIETO 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 MpeBpalleHue, cojaepxaiiee 0ojee 0HOM cTanuy;

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

4) OIHOCTOPOHHMH Tpolecc NpeoOpa3oBaHUS OJHUX PEAKTaHTOB B Jpyrue, KOTOPBIH
peanzyeTcs uepe3 OJJMHAKOBbIE FJIEMEHTAapHbIE aKThI.
24. CKopoCTh XUMHUECKOM peakIuu MpeacTaBiIsieT COOOM:

1) u3MeHeHHe KOJIMYEeCTBa BELECTBA B €AMHHIIE 00BbeMa 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 - X) 4) dx/dt =k

26. YpaBHEeHHE BPEMEHH IMOIYIIPEBPAIICHUS I peakuuil 1-ro nopsiaka:
1)a-x=ae™ 2) ty, =In2/k

3) X = a(l' e_kt ) 4) t1/2 = 1/kHa

27. Cxema A — B — C coorsercrayer:
1) mocnenoBaTeabHBIM PEAKIUSM;
2) napaJuieIbHBIM PEaKIUsIM;
3) 0OpaTHMBIM peaKIHsIM;
4) HEOOpaTHUMBIM PEAKITUSIM.
28. KoHcTaHTa CKOPOCTH peakIuu MPeICTABISET COOOM:
1) KOHIIEHTpALUIO TPOAYKTA;
2) KOHUEHTPALUIO PEarcHTa;
3) KOHIIEHTPAIUIO TPOMEXKYTOUHOTO MPOJIYKTA;
4) ko3P PHUIHEHT MPOMOPIIHOHATFHOCTH B YpaBHEHHH 3aKOHA JICHCTBUS Macc.
29. TemmnepatypHblit KOOPHUIUEHT CKOPOCTH PEAKIIHH:

E
1) k =koe RT 2) Ink = Ink, - E/RT

30. DHeprus akTUBAIMM COOTBETCTBYET IHEPTUU:

1) peareHTOB;

2) IpOAYKTOB;

3) xKoTOpoM MOMKHBI 00JaaTh MOJIEKYJIbl PEareHTOB, YTOOBI MPU MX CTOJKHOBEHUU OBLI
BO3MOYKEH JIEMEHTAPHBIN aKT PEAKINH;

4) NpOMEXyTOUHBIX ITPOJTYKTOB.

31. llenHbIMM Ha3bIBAIOTCS PEAKIINU:

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

2) rie npoTeKaHue OJJHUX peakuil 00yCIOBIMBAIOT IPOTEKAHUE JAPYTHUX;

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

4) B KOTOPBIX OJIMH U3 MPOAYKTOB PEAKIIMU BBICTYNAET B KaU€CTBE KaTaIn3aTopa.

32. OCHOBHBIE CTaJAMH FE€TEPOTEHHBIX PEAKIIHIA:

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

2) muddys3us peareHTOB K rpaHulle pazaena (a3, aacopOIus peareHTOB Ha IMOBEPXHOCTH
TpaHUIBl pa3fena, XUMHUYEecKas peakius, AecopOuus HpoayKkToB, aAuddy3us mpoayKToB B
00BeM;

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

4) muddys3us peareHTOB K rpaHulie pajena (a3, XuMudeckasi peakius.

33. YcnoBus cranponapHoi quddysuu:

ocC ocC ocC ocC

1) (—j ¢O,[—) # const 2) (—) :O,(—j = const
ot ), OX J ot ), OX J;

3) (@) 7&0,(@) = const 4) [@] =O,(@J # const
ot ), OX Jy ot )y OX J



34. UnterpanbHoe (anredbpanueckoe) ypaBHenue Lllykapesa:
1) dc/dt=k,(c,,,. -C) 2) de/dt=k,(c; -¢,)
3) In(C,1e/(Ciqc - €))=0 4) In(C,10e/ (Cuae - C)) = Kt

Hac Hac

35. AKTUBUPOBaHHBIN KOMILJIEKC IPEACTABIIAET COOOM:

1) peareHTsr;

2) KOMIUIEKC, OOpa30BaHHBI M3 YaCTHUI] PEarceHTOB, B KOTOPOM CTapble CBS3U €IIe He
pa3opBaUCh, a HOBBIE ellle He 00pPa30BANIUCH;

3) IpOAYKTHI;

4) KaTanam3arop.
36. B pacTBOpax 3JIeKTPOIUTOB MOHBI MOSBIISIOTCS:

1) BciencTBUE MOH-IUIOIBLHOTO B3aUMOICHCTBUS;

2) noj 1eUCTBUEM IIEKTPUUECKOTO MOJIS;

3) BCiEeCTBUE HOH-UOHHOTO B3aUMOCHCTBUS;

4) BcieCTBHE AUIIOINB-AUIIOIBHOTO B3aUMOICHCTBHS.
37. ComnocTaBbTe HOHHBIE CUJIBI ABYX PACTBOPOB MPU OJUHAKOBBIX KOHIIEHTPALMSIX: a) PacTBOP

AgNO; u 6) pactsop Co(CIOy)s,.

1
1) Iazlb 2)Ia:§|b
1
3) Ia:3|b 4) IaZEIb

38. Hanumure Bbipaxkenue ans aktuBHOCTH NaCl yepe3 MOSUIBHOCTD U CpPEeIHUN HMOHHBIN
KOX((UITUEHTH aKTUBHOCTH

1) ag = 4y2m? 2) a, = y2m?

3) a, = 2y°m? 1) ag = 4y’m
39. JlaliTe MaTeMaTHYeCKOE BBIPaKEHME IpeleabHOro 3akoHa JleOas-I'rokkens s pactBopa

Co(NOs),:
1) Ig 7, = —2h1/2 2) Iy y, =—3h1%/2
9 lgy, =—20Y21@+1Y2) gy A, =2, +22_

40. I'panuenToM Kakoro ¢akTopa HHTEHCUBHOCTH OOYCIIOBIIEH MTOTOK MUTPAIIMA HOHOB?
1) aneKTpudecKoro noTeHnyana  2) TemMreparypsl
3) KOHIIEHTpallUuu 4) IIIOTHOCTH
41. Tlo xakOMy YpaBHEHHUIO MOKHO BBIYMCIUTH KOd(pduuueHT auddy3um noHa, 3Hasg e€ro
HpeJeNbHYIO OIBUKHOCTD?
1) HepHcra-OitHiuTeiHa;
2) Crokca;
3) no mpaBmiy Banbnena-IIucapxeBckoro;
4) Crokca-OHHIITEHA.
42. B Kakux eJUHULAX U3MEPSIETCS YAEIbHAs 3JIEKTPOIPOBOIHOCTD?

1) Oml m N Oomt mt
3) M/ Om 4) Om-m

43. Kakue noHbl 0051a1a10T HauOOJIbIIEH MOABMKHOCTBIO B BOAHBIX PACTBOpax U nouemy?
1) MHOTO3apsIIHbIE HOHBI, CIOCOOHBIE IEPEHOCUTD OOJIBIIOE KOJINYECTBO AJIEKTPUUECTBA;

+ —
2) HOHBI H )41 OH KaK CaMbI€C MAJICHBKUC 110 pa3MCpaM, a CJIICAOBATCIbHO, U HanOoJee
INOABUKHBIC B COOTBETCTBHH C 3aKOHOM CTOKC&;



3) HOHBI IICIOYHBIX METAJUIOB, TaK KakK Majas COJbBaTalldsi 3THX HOHOB 00Jerdact
BO3MOKHOCTh 00JIee JIETKOTO WX TIEPEMEIICHHS B BI3KOU Cpefie Mo ACHCTBHEM AJICKTPUIECKOTO
OJISL;

4) yousr H " 1 OH ™ sacuer MPOSIBIICHUS] MEXaHW3Ma dCTapeTHON Nepeaun MPOTOHA.
44. Kakoe TOpMOXKEHHE MUTPUPYIOIIET0 HOHA CHUMaeTcs B dpdexte Buna?

1) penakcalimoHHOE;

2) a5eKTpoPOPETHIECKOE;

3) anekTpodopeTuuecKoe U pellakcallioOHHOE;

4) CTOKCOBCKOE.
45. Jlns u3MepeHust 3JIeKTPOIPOBOAHOCTH PACTBOPOB HCIIOIb3YETCS:

1) MocT nepeMEHHOT0 TOKa 2) MOCT ITOCTOSIHHOTO TOKa

3) moct Konbpaymia 4) MOTEHIIMOCTAT
46. Kak m3MeHstorcst (10 aOCONMIOTHON BEIMYMHE) 3JIEKTPOJHBIC MOTCHIHANBI BOJOPOTHOTO H
XJIOPHOT'O 3JIEKTPOJIOB MPHU YBEITUUCHUU JABICHUS STUX ra3oB?

1) moTeHIMaNbl U BOJOPOAHOTO U XJIOPHOTO 3JIEKTPOJOB YBEIUUUBAIOTCS;

2) noTeHLKabl ¥ BOJIOPOJAHOTO U XJIOPHOTO AJEKTPOIOB YMEHBIIAIOTCS;

3) noTeHuMan BOAOPOAHOIO 3JEKTpPOJa YMEHbUIAeTCd, MOTEHIHal XJIOPHOIo —
YBEJIMYUBACTCS;

4) mnoTeHUMal BOJOPOJHOTO JJIEKTPOJA YBEJIMYMBAETCS, MOTEHLUUANT XJOPHOTO —
YMEHbIIIAETCSl.
47. 11 KakuXx 1eied UCIOoJIb3yeTCsl KaTOMEJIbHBIN JIEKTPO?

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

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

3) nns uzmepenns D/[C ranbBaHHYECKHUX 2JIEMEHTOB;

4) ms onpeneneHust K0d(hdUIIMEHTa aKTUBHOCTH MOHOB B PAaCTBOPE, KOTOPBIM 3aIlOJIHSACTCS
3TOT ANEKTPOS.
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 TraJbBaHUYECKHH 3JEMEHT, B KOTOPOM MJET CIEAylollas peakius:

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

50. KakoBa CBA3b MeKAy MONApHU3AMEN W IUIOTHOCTBIO TOKa? (ly— mpenenbHbIA
T dy3nOHHBIN TOK)?

RT . . RT ig
1) AE =—(1-1 2) AE=—In|1-—
) nF( d) ) = i
3) AE:ﬂln(l—id) 4) AE="Up[1-

nk nF iy

7.3. Meroanuyeckue MaTepHaJibl, ONpeleJsilOIMe NPOoLeAYPY OLCHUBAHMSA 3HAHMIM,
YMeHMii, HaBBIKOB H (MJIM) ONBITA [AeATEJbHOCTH, XaPaKTePU3YKOIIHMX ITAlbI
(opMupoBanus KoMIeTEeHIHH.

@opMBI KOHTPOJIS: TEKYIIUH KOHTPOJb (CUCTEMAaTHMUECKUW y4eT 3HaHUW M aKTHBHOCTH
CTYZCHTOB Ha 3aHATHSX), MPOMEXKYTOUHBIH KOHTPOJb MO MOAYMIO (pyOeKHash KOHTPOJIbHAsS
paboTa Mo mpoiieHHOMY OJIOKY T€M) M HTOrOBOM KOHTpPOJIb (9K3aMeH). TeKyIuil KOHTPOIb



OCYILIECTBIISIETCS B BHUJIE YCTHOTO ONpPOCa, TECTHUPOBAHMS, MPOBEACHHUS KOJUIOKBHUYMA,
obcyxaeHus pedepara, MPOBEPKU JOMAITHETO 3aaHHUS.

OreHka TeKymero KOHTposist BKrodaer 70 6amios:

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

- IOITYCK K BBITIOJTHEHUIO JIabopaTopHBIX padot (10 6amon);

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

- rectupoBanue (10 6aoB);

- BBITIOJTHEHUE KOHTPOJIBHOM paboThI (C BKIIOUCHHEM 3a1a4) — 20 6aioB.

[IpoMeXyTOUHBI KOHTPOJNb (B BHAE KOHTPOJIHHOH pabOThl MM KOJJIOKBHYMA)
ornenuBaerca B 30 6aminoB. UtoroBeiii  koHTposib (100 GamioB) mMpoOBOAUTCS B BUJE YCTHOTO
co0eceloBaHNs WM B BHJIE IIMCBMEHHOI'O TECTA, COJEPIKAILIEr0 BOMPOCHI 110 BCEM pasjeiam
Kypca “@uszndeckas XUMHs’, U3y4aBIIUHCA B Tpolecce cemectpa. CpenHee Yucio 0auioB 1Mo
BCEM MOJYJISIM, KOTOPOE€ JaeT MpaBO MOJIYYCHHs NOJOKHUTEIBHON OIEHKH 0e3 HMTOroBOTrO
KOHTPOJIs 3HaHUU — 51 U BhIIIIE.

8. IlepeyeHb OCHOBHOII M JONMOJHUTEJbHOH Y4YeOHOH JIMTEPATYPbI, HEOOXOAMMON JJIs
OCBOEHHS TUCIUMJIUHBI.

a) agpec caita Kypca
Humepnuem-aopec caiima. B kauecmee caiima Kypca pekoMeHOyemcs UCNOIb308amMb Calm
Kageopwvl unu axyromema (UHCMUmMyma), cCneyuaiu3uposanHvle yuebHvle caumol (Hanpumep,
na niamghopme Moodle).

0) OCHOBHas UTEpaTypa:

1. UnmomuroB E.I'. ®msuueckass xumusi [Tekcr]: ydueOHoe mocobme misi By3os/ E.I.
Hnmonutos. - M.: Axkagemus, 2005. - 447 c.

2. baiipamoB B. M. OcuoBbl anektpoxumuu [ Tekcr]: yue6. mist By3os/ baiipamos B. M.; -
M.: Axagemus, 2005. - 237 c.

3. Kapsixkun H. B. OcHoBbl xumudeckoil TepmoauHamuku [Tekcr]: yuebHoe mocobue /
Kapskun H. B. - M.: Axkanemus, 2003. - 462 c.

4. bepe3oBuyk A.B. ®usnueckas Xxumus [ DJIEKTPOHHBIN pecypc]: yuebHOe mocobue / A.B.
bepe3oBuyk. DnekTpoH. TekcToBble AaHHble. CaparoB: Hayunas kuura, 2012. 159 c. 2227-8397.
Pexxum noctyna: http://www.iprbookshop.ru/8191.html

B) JIONIOJTHUTEINbHAS JIUTEPATYpa:

1. Kypc ¢usnueckoit xumun. T.1,2.[Tekcr]: yuebnoe mocobue nius By3oB /Ilox pen. S.U.
I'epacumosa. - M.: Xumus, 1973. - 624 c.

2. ®uznueckas XUMus [DIEKTpOHHBIN pecypc]: yueOHoe mocodbue / I'.B. Bynuaoposa [u
np.] DnekTpoH. TekcToBble naHHble. Kazanb: Ka3zaHckuii HallMOHABHBIN UCCIIEOBATEIbCKUAN
TEXHOJIOTUYeCKUi yHuBepcuTtet, 2012. 396 c. 978-5-7882-1367-5.

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

3. Hamackun b.b., [letpuit O.A. Dnexrpoxumus [Tekcr]: yueOHOE mocobue asist By30B/

b.b. Hamackun, O.A. Ilerpuii.- M.: Xumus: KomnocC. 2006. - 670 c.

9. Ilepeyenr pecypcoB HH(POPMALMOHHO-TEJEKOMMYHMKANMOHHON ceTn «MHTepHeT»,
HEe00XOUMBIX /IJISl OCBOCHHUS TUCHHUILINHBI.

1. eLIBRARY.RU [DnexTponHslii pecypc]: anekTponHas 6ubimoreka / Hayu. anexTpoH. 6-ka. -
Mocksa, 1999 - . Pexxum noctyna: http://elibrary.ru/defaultx.asp

2. Moodle [9nekTpoHHBII pecypc]: cuctema BUpTyalnbHOro o0ydyeHueM: [6a3a nanusix| / Jar.
roc. yH-T. — Maxaukaia, r. — Jloctyn u3 cetn JII'Y ninu, nocie perucTpauuu U3 CeTH yH-Ta, U3
nro0oii ToukH, uMerolnei gocryn B uaTepHeT. — URL: http://moodle.dgu.ru

3. Dnextponnslii katainor Hb JII'Y [DnexkTpoHHBIH pecypc]: 6a3a TaHHBIX COACPKUT CBEICHHS O
BCEX BHJAX JuTeparypsl, noctynatromux B ¢oua Hb JI'Y/[darecranckuii roc. yH-T. —
Maxaukana, 2010 — Pesxxum mocryma: http://elib.dgu.ru



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

10. MeToanueckue ykazaHus AJisi 00y4ar0IMXCs M0 OCBOCHUIO M CUMILIHHBI.

Meronnyeckue yka3zaHHs CTyIEHTaM [JOJDKHBI pPacKpbIBaTb PEKOMEHAYEMBIH pPeXUM U
XapakTep y4eOHON pabOoThl MO W3YYCHHI0 TEOPETUYECKOro Kypca (MM ero pasJena/dacTH),
NPAaKTUYECKUX W/MIM CEMHHAPCKUX 3aHATHH, J1abOpaTOpHBIX paboT (IpakTUKyMOB), H
IPAaKTUYECKOMY IPUMEHEHHIO HU3YyYEHHOIO Marepuana, [0 BBIIOJHEHHUIO 3aJaHud AJs
CaMOCTOSITENIbHOW PabOThl, O HCHOJb30BAHUI HH(POPMALMOHHBIX TEXHOJOTUH M T.A.
Metoanueckue yka3aHHs JODKHBI MOTMBHUPOBATh CTYICHTA K CAMOCTOSTEIBHON paboTe W He
MOJIMEHSATh Y4EOHYIO JTUTEPaTypy.

Vka3pIBaeTcsi nmepevyeHb Y4eOHO-METOAMYECKMX H3JaHUH, PEKOMEHAYEMbIX CTyJIeHTaM
JUI TIOATOTOBKYU K 3aHATHUSM M BBIIIOJIHEHHSI CAMOCTOSITENIbHON paboThl, @ TaKXKe METONYECKHE
MaTepHuaibl Ha OyMaKHBIX W/MIM 3JCKTPOHHBIX HOCHUTENSX, BBIMYIICHHBIE Kadenpol CBOUMHU
CHJIaMH U TIPEJIOCTABIIIEMbIE CTYICHTaM BO BpPEMSl 3aHATHIA:

-paboune TeTpagy CTyIeHTOB;

-HarJsAHbIe T0COONUs;

-rjoccapuii (CIoBapb TEPMUHOB IO TEMATHKE JUCITUTUINHBI);

-T€3UCHI TESKITHUH,

-pa3AaTouHbId MaTepuai u ap.

CamocrosTenbHas paboTa CTyJ€HTOB, IPEAYCMOTPEHHAs y4yeOHBIM IIJJAHOM B 00beMe He
meree 50-70% oOmero KOJMYECTBA YAcOB, JODKHA COOTBETCTBOBATH 0oliee TIIyOOKOMY
YCBOGHHIO HM3Yy4aeMOro Kypca, (OpMUpOBaTh HaBBIKM HCCIEIOBATEIbCKOM paboThl U
OpPUEHTHPOBATh CTYJCHTOB Ha YMEHHUE IPUMEHATh TEOPETHUECKUE 3HAHUS Ha ITPAKTUKE.

3agaHus Ui CaMOCTOSATENIbHOM paboThl COCTABISIOTCS 10 pa3zeiaM U TeMaM, 10 KOTOPbIM
HE TPEeIyCMOTPEHBI AyAMTOPHBIC 3aHATHs, JHOO TpeOyeTcsl MOMOIHUTEIBHO NpopadboTaTth U
POAHATIM3UPOBATh PACCMATPUBAEMBIN MPETIOAABATEIEM MaTepuall B 00beMe 3arlaHMPOBAHHBIX
4acoB.

3ajaHus 10 CaMOCTOSITENIbHOM paboTe MOryT ObITh O(OpMIIEHBI B BHJE TaOIMULBI C
yKa3aHHEeM KOHKPETHOTO BUA CAMOCTOSITEIbHOW PaOOTHI:

-KOHCTIEKTHPOBAHUE TIEPBOMCTOYHUKOB U IPYTOH YUeOHOH TMTEpaTypHhI;

-npopaboTka y4yeOHOro wmarepuana (MO KOHCHEKTaM JieKUMi Yy4eOHON U HaydHOU
JAUTEpaType) U MOATOTOBKA JOKJIAJ0B HAa CEMMHApax M MPAKTUYECKUX 3aHATHSX, K YYaCTHIO B
TEMAaTUYECKHUX JUCKYCCUSX U JETOBBIX UTPax;

-paboTa ¢ HOpMaTHUBHBIMH JJOKYMEHTAMHU M 3aKOHOJIaTeNIbHON 6a30H;

-MIOMCK M 0030p HAayuyHbIX MYOJUKAMH U SJIEKTPOHHBIX HCTOYHUKOB HH(OpMAINH,
MOJrOTOBKA 3aKIIFOYEHUS 110 0030pY;

-BBITIOJITHEHWE KOHTPOJIBHBIX Pa0OT, TBOPYECKHX (TMPOEKTHBIX) 3aJaHHi, KYpPCOBBIX
paboT (MIPOEKTOB);

-pemenue 3a1a4, ynpaxxHEeHUM;

-HanucaHue pegepatos (3cce);

-paboTa ¢ TecTaMH U BOIIPOCAMH JUIsI CAMOTIPOBEPKH;

-BBITNIOJIHEHHUE TTEPEBOJIOB HA MHOCTPAHHBIE A3bIKM/C NHOCTPAHHBIX SI3bIKOB;

-MO/ICTIMPOBAHKE W/IITH aHAIN3 KOHKPETHBIX MPOOIEMHBIX CUTYallli CUTYaIlH;

-00paboTKa CTaTUCTUYECKUX JaHHBIX, HOPMAaTUBHBIX MaTepHAJIOB;

-aHAJIN3 CTATUCTUYECKUX M (aKTHUECKUX MaTepHAIIOB, COCTABIICHHE BHIBOJIOB Ha OCHOBE
IPOBEIEHHOIO aHaN3a U T.JI.

CamocrosTenpHas paboTa TOHKHA HOCUTh CUCTEMAaTHUECKUI XapaKkTep, ObITh HHTEPECHOU
U TIPUBJIEKATENBHOM JUIsl CTY/ICHTA.

Pe3ynbpTaThl caMOCTOSTENNFHON pabOThl KOHTPOIUPYIOTCS TIPENOIaBaTeieM M YIUTHIBAIOTCS MPH
aTTeCTalluM CTyJeHTa (3a4eT, 9k3aMeH). [Ipu 3ToM npoBoAATCSA: TECTUPOBAHUE, HKCIIPECC-ONPOC



Ha CGMI/IHapCKI/IX n HpaKTI/I‘-IGCKI/IX 3aHATUAX, 3aCJ'IyH_II/IBaHI/Ie JOKJIag0B, HpOBepKa IIMCBbMCHHBIX
paboT u T.1.

11. Ilepeyenb WHGOPMANMOHHBIX TEXHOJIOTHMH, HCHOJb3yeMbIX INPHU OCYHIECTBJICHUU
00pa3oBaTe/ILHOIO MpoLecca MO IUCHUILUIMHE, BKJIOYAs MepedyeHb MNPOrpaMMHOIO
olecrieyeHus: U MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM.
[Tpu ocymiecTBiIeHNE 00pa30BaTENHLHOTO MPOIEcCca O AUCHUTUTHHE «DU3NYECKasT XUMUS)

UCIOJIB3YIOTCS ClIeyIoIINe HH(OPMAaLMOHHBIE TEXHOJIOTHU:

e 3aHATHS KOMIIBIOTEPHOI'O TECTUPOBAHUS.

e JleMOHCTpallMOHHBIN MaTepHral IPUMEHEHUEM IPOEKTOpa U MHTEPAKTUBHOM TOCKH.

e KommbroTepHble MPOrpaMMBbI JIJIsl CTATUCTUYECKONW 00pabOTKU pe3yIbTaTOB aHAIH3a.

e [Iporpammel makera Microsoft Office

12. Onucanue MaTepuaAJIbHO-TEXHNYECKOM 0a3bl, HE00X0AMMOM /I OCYLIECTBJIEHUSA
00pa30BaTeIbLHOIO MpoIecca Mo JUCIUIIHHE.

B coorBerctBum ¢ T1peboBanusmu DPI'OC BO xkadenpa wumeer CHEHAIBHO
000py/I0BaHHYIO YYEOHYIO ayIUTOPHUIO ISl IPOBEICHUS JCKIIMOHHBIX U CEMHUHAPCKUX 3aHATUI
0 TOTOKaM CTyAeHTOB. [lomemieHne Ui JIEKIMOHHBIX — 3aHATHH  YKOMIUIEKTOBAHO
TEXHUYECKUMU cpeAcTBaMH OO0y4deHHs (dKpaH HACTEHHBI C  DJIEKTPONPUBOAOM U
JTUCTAHIIMOHHBIM YIIPABICHUEM, MYJIbTUMEHA IPOCKTOP C HOYTOYKOM).

JlaGopaTopHble 3aHATHSA MPOBOAATCA B CIEHUATBHO OOOPYIOBaHHBIX JaOOpaTOPUAX C
MPUMEHEHUEM HEOOXOIUMBIX CpEICTB 00yueHus (j1abopaTopHOro 000pyIOBaHMs, 00pa3loB,
HOPMATUBHBIX U TEXHUYECKHX JIOKYMEHTOB U T.I1.). [lomerienus 1abopaTOpHBIX MPAKTUKYMOB
YKOMIUIEKTOBAHBI CIIEIUATLHON Yy4eOHO-1a00paTopHO MeOenpio (B TOM 4YHCIE CTOJNAMHU C
XUMHUYECKH CTOWKHMH TOKPBITHSAMH), Y4eOHO-HAYYHBIM JIaOOpaTOpHBIM 00OpYyIOBaHHEM,
WU3MEPUTEIIEHBIME TIPHOOpaMU M XMMHYECKOH ITOCYJI0i, B TOJTHOH Mepe 00eCIeYnBAIONTIMU
BBITNIOJIHEHHE TpeOOBaHUI MporpamMmbl o (PU3NIECKONH XUMHUU.

Becor ananutiueckue Leki B1604.

Beco Texnoxumudeckue Leki B5002.

TopcroOHHBIE BECHI.

Crexrpodorometp Leki SS1207.

Marunuthbie memranku LS220.

Huctunnstop A-10.

Honomep/xkonnykromerp AHHOH 4100

HaGop nabopatopHoii mocyibl.

JlaGopaTtopubie Mmonynu “Inexrpoxumus’, “Tepmuueckuii ananuz”, “Kunernka”
10. HeoOxommuMble peaKTHUBHI.
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