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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. HeassMu ocBOeHHSI TUCHMILIMHBI «DU3NYecKas XUMUS» ABIsSETCS (POpMUPOBaHUE
y CTYACHTOB OCHOBHBIX IIOHSTHUH, 3HAHUM M HABBIKOB B OO0JACTH TEOPETHUYECKHUX OCHOB
¢u3nUecKoil XUMHH, CHCTEMHBIX 3HAHWH, HEOOXOAMMBIX TIPU PACCMOTPEHUH (PHU3HUKO-
XMMHYECKUX IPOIECCOB, MPOMCXOMAMINX B ECTECTBEHHBIX M MOJCIMPOBAHHBIX CHCTEMaX,
dopMupoBaHHE YMEHHH BBIOJIHATH HEOOXOIUMBIC TEPMOAWHAMUYECKHE M KHHETHYECKHUE
pacdeTsl MapaMeTpoB XMMUYECKUX PEaKIWH, BBIMOJIHATH PACUeThl JUIA (a30BBIX MEPEXOJIOB,
AQHAJIM3UPOBATh MEXAaHU3Mbl XUMUYECKUX PEAKIMH U dJIEKTPOXUMHUECKHUX IPOLECCOB, TPAMOTHO
opOpMIIATH pe3yabTaThl SKCIEPUMEHTOB M PA3BUTh HABBIKA MPAKTUYECKOTO HCIOJIH30BAHHUS
TEOPETUYECKUX 3HAHUN JJIS peIIeHUs] KOHKPETHBIX 3ajad.

1.2. 3agaum ocBOeHMS JMCHUIIHHBI:

- M3YYHTh OCHOBHBIC TIOHSATHS TEPMOJWHAMHKH;, XHMHYECKOTO paBHOBECHS B
XMMHYECKUX PEaKIMAX W CHUCTEMax; 3aKOHBI PACTBOPOB HEIIEKTPOJIUTOB; TaIbBAHHUYECKHE
9JIEMEHTBI; OCHOBHBIE ITOCTYJIAThl XUMHUUECKONH KMHETUKU M KUHETHYECKHE YPAaBHEHHUS IMPOCTHIX
U CIIOKHBIX PEaKLHii;

- paccMOTpeTb  TEpMOAMHAMHYECKHE,  KHHETHYECKHE,  DJICKTPOXUMUYECKHUE
3aKOHOMEPHOCTH B IPOTEKAHUH MPOLIECCOB B XUMUYECKUX CUCTEMAX;

- JaTh TPEJICTaBIIEHHE O COBPEMEHHOM COCTOSHUHM M MYTAX Pa3BUTHA (HU3HUIECKON
XUMHH, €€ POJIA B HAYKE M TEXHUKE;

- pa3BUTh CAMOCTOSTENILHOCTh B IPHOOPETEHWH HAYYHBIX 3HAaHUA H  ONBITA
HKCIIEPUMEHTAIBHOM padoThI.

2. MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM MPOI'PAMMBbBI

2.1. YueOHass aucuumiimHa «®u3nyeckas XHUMMS» BKJIOYeHa B 00sS3aTeNbHBIN
nepeyeHb JUCUUIUIMH BapHaTUBHOW YacTH oOpas3oBarenbHOM mporpammel  «TexHomorus
MaTepUaJIOB M H3JACINUNA DJIEKTPOHUKM W HAHOMIEKTPOHHKW». JlMCIUIUIMHA pealn3yercs B
cootBercTBUM ¢ TpeboBanusMu OI'OC, OI1 BO u VII, no nanHOMY HanpaBiIeHUIO MOTOTOBKH.

JlMcLUMIUIMHA OCHOBBIBaeTCs Ha O0a30BBIX 3HAHMAX, IOJNYYEHHBIX CTYACHTAaMH IpU
U3y4eHUH AUCHUIUTUH «MaTteMmatukay, «Dusuka», «Xumusy», «O0mas xumusn», «Opranndyeckas
XUMHUSA», «AHATUTHYECKass XMMHUS U (PU3MKO-XMMHUYECKHE METOAbl aHalu3a», I/1€ OHH
npuoOpeTaroT HeoOXOIUMbIE 3HAHUS MO CTPOCHHUIO BEIIECTB M HAIPABICHHOCTH XUMHUYECKHX
IIPOLIECCOB, BBOJUTCS MOHATHE CKOPOCTH XUMUYECKHX peakuuid. /[ yCBOGHMS NMCIUIUIMHBI
CTYJEHT JI0JKEH BJa/IeTh XUMHUYECKON TEPMUHOJIOTHEN; TOHUMATh CMBICII XUMUYECKUX (popMyI
U CHMBOJIOB, HHIEKCOB U KOIP(PUIUEHTOB B XHMHUYECKUX YPABHEHUAX pEaKUUN; UMETh
npecTaBieHuss 00 OCHOBHBIX KjlaccaX HEOPraHWYEeCKMX U OPTraHUYeCKUX COEeIMHEHMIA;
MOHUMATh Pa3Inyue MEXKAY XUMHUECKUMH U (PU3UUYECKUMU SBICHUSAMM; UMETh MPEACTaBICHNE
00 aTOMHO-MOJIEKYJIIPHOM YYEHUHU; UMETh HaBBIKU PEICHUS MPOCTEHIINX PaCYETHBIX 3a/1a4.

Jucnunnnza «Pusndeckas XUMUS» SBIIAETCS OCHOBOIIOJIATAIOMIEH I U3Y4YECHUs psla
OOIIeHAayYHBIX U CIENUATbHBIX JUCHUIUIMH, CBA3aHHBIX C xumueil. Ilpumepamu Takux
JUCLUIUINH ABIAIOTCA: «MozennpoBaHue XMMHKO-TEXHOJIOIMYECKHX IpoueccoBy, «Dusmnko-
XUMHUYECKHE OCHOBBI TEXHOJIOTHM MAaTEPUAJIOB U U3JEIUI 3JIEKTPOHUKH M HAHOAJIEKTPOHHUKHU ),
«DU3MKO-XUMUYECKHE OCHOBBI AHAJINM3a BBICOKOYHCTBIX MAaTEPHAJIOB», I€ HCIOJIB3YIOTCS
YMEHUS U HaBBIKM, MOJIyYEHHBIE CTYJIEHTAMU NPU HU3Y4YEHUH (PU3NYECKOM XMMHUHU, PEIICHHS
pacyeTHbIX 3a7a4, U C(HOPMUPOBAHHBIE KOMIETEHIMH B OIpPEIEICHUH BO3MOKHOCTH H
0COOEHHOCTEH MPOTEKAHHSI XUMUYECKHX IPOIIECCOB.

4



3HaHUs, YMEHMS U HaBBIKM, IOJYYECHHBIE YUYaIIMMCS NPU U3YYCHUHM IJUCLUIUIMHBI —
«Pusnyeckas XuMUs» OyIyT HEOOXOIWMBI TPU MPOXOXKICHHUH TPAKTUK, a TaKXKE IpH
MOJTOTOBKE, BBHIMOJHEHUH M 3aIUTEe KYPCOBBIX M BBIMYCKHOW KBaJU(HKAIMOHHON padoT, Mpu
pELICHUH HAyYHO-HCCIIEI0BATEIbCKUX 3a/1a4 B OyayIiel mpoQecCHOHaNbHOM e TeTbHOCTH.

CBsi3p JaHHOW JUCHMIUIMHBI CO CHEUalIM3alield 00ydYarollerocs peanu3yercs Ipu
pPAacCCMOTPEHUH XMMMYECKMX PEAKIMH M IPOLECCOB C YYETOM YCIOBHMM, M MEXaHHU3MOB HUX
IPOTEKaHUs, CBOMCTB OTIENbHBIX CHUCTEM M METOJOB HCCIEIOBaHMS M aHaiau3a (U3UKO-
XMMHUYECKHX MPOLIECCOB.

OCOOEHHOCTBIO TUCLMILIMHBI  SBJSIETCS INPOBEJEHHE JA0OpaTOpPHBIX paboOT, dTO
MO3BOJISIET MPUOOPECTU CTYACHTaM YMEHHS paboTaTh ¢ XUMHUUECKUMH peareHTaMu, MOCyI0d U
npuOopaMu, OCYIIECTBIATh XUMHUUYECKUN HKCHEPUMEHT W IPOBOJUTH IEPBUYHBIC Hay4yHbIE
uccienoBanus. B naGoparopHble paOOThl BBEAEHBI 3JIEMEHTHI, IIOBBIIIAIOIINE HHTEPEC
CTYJEHTOB K HUM M HX I103HAaBATEJIbHYIO AKTUBHOCTb. JJi1 IOBBIIIEHUS IO3HABATEJIbHOMN
AKTUBHOCTH CTYAEHTOB U MPUOOPETEHHsI UMH MEPBUYHBIX HAaBBIKOB HAyYHOT'O UCCIEIOBaHUS, B
9T Ja0opaTopHble paOOThl BBEJIEHBI 3JIEMEHTbl HAyYHOIO MCCIEIOBaHMSA, Kak-TO: a)
CaMOCTOSITENIbHO BBIOpAaTh pEaKTHBBI JUIsI IMPOBEACHUS pEaKIUH, OLEHUTb U OOBACHUTH
HOJIy4EeHHBIH pe3yibTar; 0) OOBACHUTH MPOTEKaHUE OJITHOW PEeaKLMU U He MPOTeKaHHe JPYrow,
Ha MEepBBIN B3IV MOAOOHOM, peakluy; B) IpecKa3aTh IPAKTUUECKOE 3HAUYEHUE TOW WK UHON
peaKIuu, COMMPOBOXKIAOMIEHCST HEOOBIYHBIM 3 (HEKTOM, H T.1.

K axkTuBHBIM MeTOogaM OOYYEHHsI OTHOCHTCS cJada IHCBMEHHOTO OTYeTa II0
nabopaTopHoi pabotre B ¢dopme OOCYXKIEHHs, TOCKOJbKY Takas paboTa mpernoiaraet
BBINOJIHEHHE TBOPUECKUX 3a7aHui (3a7ay). Yyaluiicss BCTyNaeT B TUAJIOT C MpenojaBareieM B
X0/Jie 00CYKACHHUS PE3yJIbTaTOB HKCIEPUMEHTA U €r0 UHTEPIPETALINH.

Pabouas nporpamma aucuumiuHbl «@Pu3nUecKas XHUMHUS» A MHBAIMJIOB U JIUI C
OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0pOBbSl pa3pabaThIBaeTCsl WHAMBUIAYAIBHO C Y4€TOM
0CcO0EHHOCTEN MCUXO(PU3MUECKOTO Pa3BUTHUS, WHAMBHIYaTbHBIX BO3MOXKHOCTEH M COCTOSIHUS
3/10pOBbS TAKUX O0YyYarOIINXCS.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JMCIIAIIJIMHBI (MOAYJISA)
[Tpouecc u3yueHus: AMCUUIIINHBI (MOys) «DPU3nyecKas XUMHUs HallpaBJIeH Ha:

- ¢opMHpOBaHHE DJIEMEHTOB ClEAyIONUX KoMmreTeHnnid B cootBeTcTBUU ¢ OIT BO mo
HampaBlieHUIo MoAroToBkHU (cnenunanbHocTh) 11.03.01 «DneKkTpoHuKa U HAHOIIEKTPOHUKAY:

a) npodeccuonanbubix (OI1K): TIK-1.

Taonuua 1 - Dopmuposanue Komnemenyuil OUCYUNIUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrowux Cemecmpul, hopmuposanus KomnemeHyuil OUCYUNTUHAMU
KoMnemeHuuio
COBMECHIHO

AHanuTu4deckas XUMHS U
(1)I/I3I/IKO-XI/IMI/I‘IGCKI/IG ‘/ ‘/
MCTO/IbI aHaJIN3a

(51.BOJL.1)

KBanToBas u
OnTHYECKas

JJIEKTPOHHKA
(b1.B.O/1.3)




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KomMnemenyuio
COBMECHHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

OO1mas XxuMus
(b1.B.OZI.11)

OpFaHI/I‘IeCKaH XUMUA
(B1.B.OJ1.12)

Teopus nons
(b1.B.OA1.15)

dusnueckass XuUuMus
(51.B.0J.21)

Oxonorus (PT/ .1)

YuebHas
(03HaKOMHTENbHAs)
npaktuka (b2.Y.1)

YyeOHast IpaKTHKa
(TpakTHKa 1o
TIOTYYCHHIO TIEPBUIHBIX
npodeccrnoHaIbHBIX
YMEHHH ¥ HABBIKOB, B
TOM YHCIIe IEPBUYHBIX
YMEHH 1 HAaBBIKOB
Hay4JHO-
UCCIIEN0BATEILCKON
nesitensHOCTH) (B2.Y.2)

Ilenpunnomuas
npaktuka (b2.11.3)




HHEPEYEHD IVTAHUPYEMBIX PE3YJIBTATOB OBYUYEHUA 11O JTUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2- Ilepeuens naanupyemulx pe3yibmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHU

Koa n OueHo4YHbIE CPeACTBA
KO)I u HAaUMECHOBaHHUE
HanMeHOBaHUe HHIMKATOpAa ILnanupyemble pe3y/ibTaThl 00y4eHHs 110 JUCHUIIMHE Texymero IIpome:kyTOUHOM
KOMIICTCHIIMU JOCTHIKCHUA KOHTPOJIA arTrecranmumu
KOMIICTCHIIUU
Tun npodeccuoHaNbHOM AeATeJIbHOCTH: IPOU3BOACTBEHHO-TEXHOJI0TH4eCKHil, IPOEKTHO-KOHCTPYKTOPCKUIA
Tpynosas ¢pynkius: B/02.6 (TIC 40.058) Pa3zpaboTka eJMHUYHBIX TEXHOJIOTHYECKHUX MPOLIECCOB 3TOTOBIICHHUS PaIHO3ICKTPOHHBIX
CPEJICTB
3HATD: YMETH: BJIAJEThH:
- OCHOBHBIC IIOHATUA - OIpeaCISITh o - HaBbIKaMHU PCLICHUA
TECPMOJUHAMUKH. HepBoe, CIIpaBOYHBIM JaHHbBIM THUIIOBBIX 3aJiau 10
BTOpOC Havdajla | SHEPreTUICCKUC OIIPEICTICHUIO
TEPMOIUHAMUKH. XapaKTCPUCTUKN U | TepMOIMHAMHUYECKUX
IK-1. Cnocoben 11 Tennosbie 5ddekTrl. 3akon | reomMeTpuio  Monekyl, | semmumn (Q, AU, AH, Bonpocsr mist
TIPUMEHSTh 3HAHUS HIIK-1.1. Tecca. VpaBHeHHE | TepPMOAHHAMUYECKHE AG) B cucreme | - KoHTpObHEIE YCTHOTO
(U3MKO-XUMHYECKUX Hcnonvsyem  snanus Kupxrododa. XapaKTEPUCTHKH WICANBHEIl Ta3 M B | BOIPOCH K cobece0BaHMs Ha
U TexXHomormyeckux | 0¢HO6 TepMoauHaMuueckue XHUMHYECKUX — PEaKIHH, | XIMHIECKHX peaKImsx; OTUETaM 10 sK3amene (48
OCHOB JUIsl pelLeHHs] @ynoamenmanvubix ¢byHKINH 3 U,H,A,G. | ucrnonmb3oBath 3 - HABBIKAMM  PUICHHS | 1aGonaTOpHBIM BOIIPOCOB - 4
HAYYHBIX U pazoenos xumuu O )C(I/IMVI/IlIeCKI/II/I MOTEHIMAN. | MaTEMATHYECKHUI THIOBBIX W HCTHIOBBIX | 1ocia cemecp, 42 Bompoca
MHKCHEPHBIX 33124 peuierus 3a0aq 8 BOHMCTBa XUMHYECCKOTO arrnapar JUCHHUITIIUHBI 3aj1a4 10 pacuery B 3a}IaHI/I$I " -5 CeMeCTp): 6I/IJ'ICTBI
HAyKOEMKOTO obnacmu mexnosocuy | MOTEHIHANA. 1A IZ‘OeHIeHI/ISI THUIOBBIX paBHOBeCHOVFO cocrana B MEHHBIM (24 Gitera 4
np0u3goacm6a -yCJIOBHA HANPaBJICHHOCTH 3amay, XUMHUYECKOI peaklny;
HPOU3BOACTBA Ha amepuaios u wsdemi | PaBHOBECHS B | - PaccuutsiBarh | - HaBblkamy | KOHTPOJIbHBIM cemectp, 21 Guier 5
MHPOBOM YPOBHC P XUMHAYECKUX peakuusx. | paBHOBECHBIH COCTaB | BBIIOJHEHHS PACUYETHO- pa60TaM 1o CeMeCTp).
HAEeKmMpOnUKL “| Vpasnenne M30TEPMbI | XHUMHYECKHX  PEakKUHil | rpadudeckux paboT 1o | paszesiam B kaxnom cemectpe
HAROSIEKMPOHUKU XMMHUYECKON peakuuu. | 1o (a30BBIM  paBHOBECHSIM B Ouierax 3ajayva.
Koncranrta PaBHOBECHUA IJId TEPMOJUHAMUYECCKUM B OJIHO- u
TOMOTI'€HHOM peakuu B JAHHBIM, ONpEaACIATh JABYXKOMMNOHEHTHBIX
nacajibHONW Ta30BOU CMCCH BIIMAHUC BHCIIHUX CUCTEMAX;
M CIIOCOOEI ee BbIpAXXCHUA. q)aKTOpOB Ha BBEIXOJ - HaBBIKAMU pacuera
Cemsp K, K. K, K, | npoaykra; TEPMOJUHAMUYECKUX




Koa n
HaNMEeHOBaHHE
KOMIIETEHIINH

Koa n
HauMMeHOBaHHE
HHIUKATOpA
JOCTHKEHH S
KOMIIETEHIIMH

I[Inanupyemble pe3ybTaThl 00y4eHHs M0 JUCHHUILINHE

ITpunnun Jle-1llatense.

- TEPMOTHTHAMHYCCKHC
YCIOBUS paBHOBECHUS
Mexny (azamu. Ilpasuio
¢az Twubbca. [uarpamma
COCTOSIHHUS ISt
OJHOKOMIIOHEHTHOM
CHCTEMEL. PaBHOBecue
JKUJIKAN pacTBOp - map B
JIBYXKOMIIOHEHTHBIX
cucreMax. 3akoHbl ['mOOca-
KonoBasora.

- 3aKOHBI pacTBOpOB

HE3JIEKTPOJIUTOB.
Juarpammbl MJIaBKOCTH.
laneBanmIecKue
3JIEMEHTBI. 2.1.C.
rajlbBAaHU4ECKOTO

snementa. Csss3p  D.J1.C.
rajibBAHUYECKOT0 DJIEMEHTA
C  TepMOJUHAMHUYECKHMH
BEIMYMHAMHA ~ XHMHYECKOM

peaKuum.
- CKOpOCTb XHMHYECKOU
peaKuuu. [TocTynaTsr
XUMHUYECKOM KHUHETUKH,

KHHCTHYCCKHEC YpaBHECHUSA
IPOCTBIX 151 CJIOKHBIX

peaxuuii. YpaBHeHHE
Appennyca, TEOpUI0
AKTHBHUPOBAHHOTO

KOMILJIICKCA.

- Crpours  (a3oBsle
IUarpaMMbl B OJHO- H
JIBYXKOMITOHEHTHBIX
CHCTEMaX, pemratsb
MPaKTUYeCKHe  3a1adu
o (hazoBEIM
JHarpamMMam;

- TpPUMEHSTh 3aKOHBI
pacTBOpOB
HERJIEKTPOJIUTOB;
HCIIONB30BaTh
JNEKTPOXUMUYECKUE
JaHHbIE JUIT  pacuera
TEpMOIUHAMUYECKHUX
BEJIMYNH penokc-
peakuuii;

- aHaJIM3UPOBaTh
KUHETUYECKUE  CXEMBbI
XUMHYECKHX  peaKiuil
NPUOIIVKEHHBIMU
METOJaMH, OMNPEeNsTh
KHHETHYECKUEe
XapaKTePUCTUKU
MPOCTBIX M CIOXKHBIX
peakuuii.

BEJIMYMH B PaBHOBECHOU
ANEKTPOXHMUH u
pacTBOpax
HE3JIEKTPOJIHTOB,;

- UHTCTPAIBHBIMH U
nuddepeHInaTbHBIMU
MeTO/laMH aHaIM3a
cKopocTel
XUMUYECKUX PEAKII

OueHo4YHbIE CPEACTBA

Texymero IIpome:kyTOUHOM
KOHTPOJIA arrecTauuu




Koa n
HaNMEeHOBaHHE
KOMIIETEHIINH

Koa n OueHo4YHbIE CPEACTBA
HAaUMCHOBAHHUC
HHAUKATOpA Ilnanupyemble pe3yabTaThbl 00y4eHHs 110 JUCHUILIMHE Texymero IIpomMe:xxyTOYHOM
JOCTHUKCHUSA KOHTPOJIA arTreCcranmmu
KOMIICTCHIIMU
3HATH: YMEThD: BJIAJIETD:
= OCHOBHBIC TIIOHATUA U |- PEIIaTb OCHOBHBIC BUIHI | - OCHOBHBIM
eope epeHIa areMaTnyec
TEOpEeMbI muddep HUHATBHBIX MaTeMaTu4ecKuM Bompocst s
i hepeHIaIBEHOTO U | ypaBHEHUll; anmnapaTroM I peIIeHHs K
HIIK-1.3. Ipumensem | VHTCTPAIBHOTO HCYHCICHAS |-  TPUMCHSTH  TCOPHIO TudepeHITnaTBHBIX OHTPOJILHBIC yeTHoOro
Mamemamuyeckui byHKIHI OZlHOM U |pAfOB AN peILleHMs | ypaBHEHHUI; BOIPOCHT K CO6eceﬂ0BaHIZI3 Ha
: - OTYeTaM 10 JK3aMeHe
annapam ()]l}l pemeHuﬂ HECKOJIbBKUX TNEPEMCEHHLBIX, |PUKIIaAHBIX 3a/1a4; MIPUMCHCHUSL TEOPUU (
3a0au g obnacmu TCOPUH psizoB M | - pelaTh CICLUaJbHBIC |pSAIOB  JJIA pemeHus J'Ia60paT0prIM BOIIPOCOB - 4
G pepeHImaTbHBIX 3a/1a4, MPUMEHSIST | IPUKJIATHBIX 3ama4, | paboTam cemecTp, 42 Bomnpoca
mexnonoeuu ypaBHeHI/Iﬁ JUIA pEHICHUA | 3JIEMEHTBI BEKTOPHOTO | pEUICHUA CII€NHAJIbHBIX | - 3a,Z[aHI/IH K -5 ceMeCTp): OMJIETBI
npousgoocmea Somii 3a1a4 PU3HYECKON XUMHUU aHanmsa, TeopuH |3azad; MCEMEHHEIM (24 Gunera 4
Mamepuanos u uzoenui -
P byrxmm TIPAMCHSISL SIEMCHTEL | ¢ o yTposbHBIM cemectp, 21 ouner 5
9NIeKMPOHUKU u KOMIUTEKCHOTO BEKTOPHOTO  aHaiN3a,
pabotam 1o CeMecTp).
HAHOINEeKMPOHUKU HEPEMEHHOTO U | Teopuu byHKIEH B xax
OMEPAIMOHHOTO KOMILIEKCHOTO pasaeram AXKIOM CEMECTPe
e — TepeMEHHOTO - B Omietax 3amayva.
OTIEPaIIOHHOTO

HUCYHUCIICHUA




Koa n
HaNMEeHOBaHHE
KOMIIETEHIINH

Koa n OueHo4YHbIE CPEACTBA
HAaUMCHOBAHHUC
HHIMKATOpAa Ilnanupyemble pe3yabTaThbl 00y4eHHs 110 JUCHUILIMHE Texymero IIpome:kyTOUHOM
JOCTHUKCHUSA KOHTPOJIA arTreCcranmmu
KOMIIETCHIIUHN
3HAThD: VYMETbD: BJIA/IETh:
- METO/IBI 00paboTKH | - ONHKCHIBATH |- MeToAaMH 00pabOTKH
IKCIIEPUMEHTAIBHBIX MPOBEACHHBIE pe3yabTaToB
HIIK-1.5. IaHHBIX, B TOM  YHCJE | 9KCIICPHMEHTHI; IKCIIEPUMCHTA;
Obpabamovisaem CTaTUCTUYECKUE; - BBIOJHATH PACUeThl C| - (U3UKO-XUMUYCCKAM Bompocs! mis
8bIX0OHbIE OanHvle, | - TmpaBuIa TPEACTABICHHS | MCIIONB30BAHMEM anmapatoM  pacueTHo- | - KOHTpOJIbHBIE YCTHOTO
npogooum IKCIIEPUMEHTAIBHBIX SKCTIEPMMEHTANBHBIX M| TEOPETHYECKMX METONOB | BONPOCHI K cobecenOBaHMS HA
coomgemcmgy;omue JAHHBIX CIIPaBOYHBIX JaHHBIX; UL U3YYCHUA CBOICTB oTyeTaM I10 JyK3aMEHE (48
pacuemei, - 00pabaTheIBaTh | BEIIECTB M MPOLECCOB C 11aGOPATOPHBIM BOIIPOCOB - 4
op2anu306viéaem TOIyHCHHEIC X ydacTHeM paboTtam cemecTp, 42 Bomnpoca
JKCTIEpUMEHTAbHBIE .
Memponozuyeckoe - - 3agaHus K - 5 ceMecTp): OmIIETHI
obecneyenue - BBICKA3IBATE  CBOIO MMACbMEHHBIM (24 Ounera 4
MEexXHON02UYECKUX Touky 3peHus B KOHTPOJIEHBIM cemectp, 21 ouner 5
npoyeccos u 06CYKICHHN pabotam 1o CeMecTp).
npedcmasnsem Pe3yIbTaToB,; pasznenam B xaxxnom cemectpe
IKCNEPUMEHMATIbHBIE MPOBOJUTH OLICHKY B OuyieTax 3ajaya.
OauHuble TIPaKTHYECKOM
3HAYMMOCTH
pe3yNbTaToB
HCCIICTOBAHUS.
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4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIIMHBI 110 BUJIaM padoT Mo ceMecTpam

OO6mast TpyaoEMKOCTh JMCHUILIMHBI cocTaBisieT 12 3aueTHbIX enuHun, 432 4Yacos,

pacnpeaciCHuc 4acoB 110 BUaaM pa60T cEMECTpPaM MMPEACTABIICHO B Ta6J'II/ILI€ 3.

Taonuua 3 - Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOM RO cemecmpam

Buna yueOHo# padoThI

TpyroéMKocTh B Hyac

Bcero
JacoB

B T.4. 10 ceMeCTpamMm

4 ceMm

| S cem

®opMaT U3yyeHHs JMCHUIIHHBI

C UCII0JIb30BAaHUEM DJIEMEHTOB
AJIEKTPOHHOI'0 00yUEHUs

O0mas TpyA0éMKOCTb AUCIUIUIMHBI 110
yu4eOHOMY TUIaHY

432

180

252

1. KourakrHas padora:

197

73

124

1.1. AyauTtopHasi paboTa, B TOM 4ucJe:

187

68

119

3aHATHUS JeKIMOHHOTO THHa (JI)

68

34

34

3aHsTUs ceMuHapckoro tuna (I13-cemunapsi,
MIPaKTUYECKHE 3aHATHSI U AP)

68

34

34

nabopartopsbie paboTsl (JIP)

51

51

1.2. BHeayauTopHasi, B TOM YHcJje

10

5

KypcoBas pabdota (mpoekt) (KP/KII)
(KOHCYJIbTAINSI, 3AIIUTA)

TeKyH_[I/Iﬁ KOHTPOJIb, KOHCYJIbTAIIUHU 1O
JUCIHTHUITIIINHEC

10

KOHTaKTHasi paboTa Ha TIPOMEKYTOUHOM
koHTpose (KPA)

2. CamocTrositesqbHas pabora (CPC)

163

71

92

pedepar/scce (MOArOTOBKA)

pacuérHo-rpaduueckas padota (PI'P)
(moaroToBka)

KOHTpOJIbHAs paboTa

KypcoBast padota/mpoekt (KP/KIT)
(moaroToBka)

CaMOCTOSATENIFHOE U3YYCHHE PA3JICIIOB, CAMOIIOITOTOBKA
(mpopaboTka 1 MOBTOPEHUE JIEKIIMOHHOTO MaTepuaa u
Marepuana y9eOHUKOB U y4eOHBIX MOCOOUH,
TOJIrOTOBKA K JTA00PaTOPHBIM M ITPAKTUIECKUM
3aHITHAM, KOJUIOKBUYM H T.JI.)

163

71

92

ITonroToBka K 9k3aMeHy (KOHTPOJIb)

72

36

36
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4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taoénuya 4 -Coodepiwcanue oucyuniunsl, CMpPyKmypupoeaHHoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) 6 ® HaumenoBanue Peanuzanus HaumeHnoBanue
aboTa «
pe3yJIbTaThl P = E o HCI0JIb3YeMbIX B paMKax pa3paGoTaHHOro0
OCBOEHUS: H o |2 o|l8e|l58F AKTUBHBIX U IMpakTuyeckoi DJIeKTPOHHOTO
anMeHOBaHHUE Pa3/leoB, TEM & S| £ 8| 52> .
kox YK; OIIK; IIK pasi > 5 | &= 7|85 Bua CPC HHTEPAKTHBHBIX MOATOTOBKH Kypca
- =) S o
W HHANKATOPBI = g E £ 2|5 & (93 00pa3oBaTeJbHBIX | (TPyA0eMKOCTH B | (TPYI0EMKOCTH B
= 2o|EBEE|l S0 .12
JI0CTHKEHUSA 218 = = § < TEXHOJIOT Ui gacax) gacax)
. I
KOMIIeTeHIU i = l% =7 é‘ SO =
4 CEMECTP
Paznesn 1 OcHOBBI XHMMUY€CKOii TEPMOAHHAMUKH
JIEKIUSI-00BSICHEHNE C
IOATOTOBKA K JICKIIUAM
Tema 1.1. OCHOBHBIE TIOHSTHUS 5 1 (1] 7-15, [2.1] 4ACTUYHBIM
1] erp. 7-15, [2.
TEPMOJIMHAMUKHU. YPaBHEHUsI COCTOSHHS orp. 7-32 npuBIIeYeHHEM HOPMBI
p- IICKycchH, Oecenbl
HeKHI/I}I'O6’LHCHeHI/IC C
_ Tema 1.2. TlepBoe Hayamo HOArOTOBKA K JIEKILHAM
TK-1: TepMoauHaMuku. [TpuiioxkeHne nepBoro 2 1 [1.1] crp. 15-19, [2.1] YaCTUYHBIM
MIIK-1.1 Hayaia TePMOJHHAMHUKHI K HICATbHBIM CT' 1 3'9 T npusjie4eHreM HOPMbI
WIIK-1.3 razam P: JCKYCCHU, Oecepl
UIIK-1.5 IIpakruueckoe 3austue 1.1. Tlepsoe
Ha4vajio TepMOﬂI/IHaMI/IKI/I, HpI/IHO)}(eHI/Ie 2 2 IIOATr0OTOBKA K 3aHATHIO 06yquHe Ha OCHOBC
IIEPBOr'0 Hayajga TEPMOAUHAMUKHU K [3.1] ctp. 3-13 OIIBITA
WJIealIbHBIM ra3am
Tema 1.3. TepMoxuMus: TEIUIOBBIE JeKIHA-00bACHEHNE C
3¢ dexThl, cTaHAapTHAs peaKIvs, 5 1 MOJIFOTOBKA K JIEKIIUSAM YaCTUYHBIM
BBIYUCIICHHE TETIOBBIX (P (PEKTOB B [1.1] ctp. 19-21 npuBieueHueM GpopMbI
CTaHJApPTHBIX peakuusx, 3akoH ['ecca AHCKYCCHH, GeceIbl
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Ilnanupyemble
(KOHTpoOJIMpyeMble)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

Bunel yueonoi padoTsl

KonrakTHas
6 ® HaunmeHnoBanue Peanuzanus HaunmenoBanue
abora =
P z 2 HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
- .
o ":f u|l 2ol 3 &8 AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
) 27 87| 8§ 3 MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- =) - o
= g E E S5 & ?3 00pa3oBaTeJIbHBIX | (TPya0eMKOCTH B | (TPYI0EMKOCTH B
= 2 o § ;‘ g o 12 13 14
£ 8S|32| 5% TEXHOJIOT Ui Jacax) yacax)
= R o &S| O &
SIS
HpaKTﬂqecxoe 3anaTue 1.2, MMOATOTOBKA K 3aHATHUIO
Brruncnenue tennoBbsix 3¢ (HexToB B 3.1] ctp. 14-19
b 4 6 [3.1] ctp KOJUIOKBUYM
CTaHJapTHBIX peakLUsAX, 3aKoH ['ecca. noarotoska k KP
KonTtponeHas paboTa. [3.1] ctp. 3-19
IPaAKTUYCCKOC 3aHATUC
IpakTuyeckoe 3anaTue 1.3. P
" Odopmnenne otyera C 4aCTHYHBIM
JlabopatopHas pabota "Onpenenenue 2 3
5 " [3.2] cTp. 3-10 TIpHUBJIEYCHUEM (HOPMBI
SHTAIBIINY TUAPATOOOPA30BAHUS COJH WCKyCCHH, Gecesl
JIeKIHA-00bICHEHHUE C
Tema 1.4. 3aBUCUMOCTH TETIJIOEMKOCTH U 1
IIOJArOTOBKA K JICKIIUAM YaCTHYHBIM
TeTI0BOTO 3¢ deKTa peakiuu OT 2 1
v " [1.1] cTp. 22-26 npUBIeYeHHEM (HOPMEI
Temneparypbl. YpasHerue Kupxrodda. Ky CouH, Gecet
IIpakTuyeckoe 3ansaTue 1.4. JIEKIUA-00BICHEHUE C
3aBHCI/IMOCTB TCIIJIOEMKOCTHU U 2 2 IIOArOTOBKA K 3aHATHIO YaCTUYHBIM
TeII0BOTO 3¢ deKTa peakiuu OT [3.1] cTp. 19-23 TpUBJIEYEHHEM (HPOPMBI
TemriepaTypsl. YpaBHenune Kupxrodda. AMCKyCCHH, Gecesbl
JIEKIHASA-00BICHEHNE C
Tema 1.5. [Tpuanun KapHo u MOJICOTOBKA K JIEKIIUSAM i
YaCTUYHBIM
o6o0menue Kinaysuyca. Bropoe Hauano 2 1 [1.1] cTp. 21-22, 26-28,
[2.1] ctp. 39-41 TpHUBJIEYCHUEM (HOPMBI
TEPMOJIMHAMUKHU. : p- JCKyCoHH, Gece s
IMpakTuueckoe 3ausaTue 1.5. Bropoe TPAKTHUECKOE 3aHSTHE
Ha4yaJio TepMO}lHHaMI/IKI/I. Pacqu 2 2 IIOAT0OTOBKA K 3aHATHIO C YaCTHYHBIM
SHTPOTINH B 0OPATUMBIX (PUINIECKUX [3.3] crp. 3-19, 28-35 HpHBJICYeHHEM (OPMBI
[poreccax U B XUMHYECKUX PEaKIHAX AUCKyccun, Geceipl
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Ilnanupyemble
(KOHTpoOJIMpyeMble)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

Bunel yueonoi padoTsl

KonrakTHas
HaunmeHnoBanue Peanuzanus HaunmenoBanue
0 g a
abora =
P = = HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
= 9 .
2 SO RERoRS AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
Q 2 @ = o = 5
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
) 27| 3% 85% o MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- o - L}
= |5 : E E § g ?3 00pa3oBaTeJbHBIX | (TPyI0eMKOCTb B | (TPYI0€MKOCTD B
= (=T =) .12 13 14
£ |gS|2E|3S = TeXHOJIOrHii yacax) 4acax)
S I ER|g8 =
JIeKIUA-00bCHEHHUE C
IIpakTuyeckoe 3anaTue 1.6. Pacuer t
IIOATrOTOBKA K 3aHATHIO HYaCTUYHBIM
SHTPOIINU B HEOOPATUMBIX (PU3UUECKIX 2 2
[3.3] cp. 19-28, 28-35 TIpUBIIeYeHUEM (POPMEI
Tipomeccax. IICKyccuH, Oecenbl
Tema 1.6. CraTuctuueckas npupoaa
JIeKIHA-00bCHEHHUE C
SHTponHH. TepMOIUHAMUYECKAS MOJTOTOBKA K JICKIHSIM
HYaCTUYHBIM
BEPOSITHOCTb. DHTPOIHUS CUCTEMBI KaK 2 1 [1.2] cp. 31-39, [2.1] HpHBeveHIEM hOpMBI
ctp. 41-55
;—A[epa Heynl(zlpﬂ,Z[O‘leHHOCTI/I CUCTEMBI. p CiyCcHH, Geces
ocrynar [1nanka.
Ipakruyeckoe 3anaTue 1.7. [Toctynar 9 9 MOArOTOBKA K 3aHATHIO 00ydeHHe Ha OCHOBE
[Tnanka. Pacuer abcomtoTHOM SHTPONIUU [3.3] cp. 28-35 OIbITa
Tema 1.7. O0beTUHEHHOE BBIPAXKECHHE
TMEPBOro 1 BTOPOT0 3aKOHOB JIEKLHA-00BACHEHUE C
TepMouHaMUKHU. TepMonnHaMU4ecKue » 1 MOTOTOBKA K JICKIHSM JaCTHIHBIM
¢yaxuun U,H,A,G. OcHOBHBIE [1.2] ctp. 39-45 MPUBJICYCHUEM (HOPMEI
i depeHnnaNbHbIE ypaBHEHHS IS JCKYCCHH, Gece bl
TEPMOJANHAMHICCKHUX (YHKITUI
I MPAKTUYECKOC 3aHATUC
pakTuyeckoe 3austue 1.8. Biustue MOJIOTOBKA K 3aHSATHIO
C YaCTHYHBIM
JIaBJICHUS ¥ TEMIIEPATypbl Ha PYHKINU 2 4 [3.1] ctp. 19-20, [3.3]
66 r cp. 28-35 npUBIeYeHHEM (HOPMBI
n66ca u ['enbmrosnbla . JCKyCoHH, Gece s
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Bunel yueonoi padoTsl

IInanupyemsie K
OHTAKTHAS
(KOHTpOJIHpYyeMBbIe) e z 2 HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl 3 3 =E, HCIOJIb3yeMBbIX B paMKax 5 pa3padoTaHHOro
OCBOEHHS: HaumenoBate pasieiios, Tem D) E g E 3 E E ?1 Bux CPC AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK = s 187|850 HMHTEPAKTUBHBIX IOAT0TOBKH Kypca
M HHIHKATOPBI = = E z E § = 6 00pa3oBaTeJbHBIX | (TPyI0eMKOCTb B | (TPYI0€MKOCTD B
MOCTHKEHH ST g é" l§ E E § l§ = TeXHo.Homﬁl2 gacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
Tema 1.8. Mcnonp3oBaHNE OCHOBHBIX
TEPMOJMHAMUYECKUX YPABHEHUIA. JEKIUSA-0OBACHEHHUE C
TepmonnHamuyeckre GpyHKINU KakK ) 1 FF?;(;TT(;BZZZTE%M YaCTUYHBIM
KpUTEpU HaIIPaBJICHHOCTH B ctp. 55-61 ' HpHBJIEYEHHEM (OPMBI
CaMOIIPOM3BOJILHBIX IIPOLIECCAX U JMCKYCCHH, Gecesip!
COCTOSIHUSI PAaBHOBECHSI.
Tema 1.9. XuMuuecKkuii MOTEHIIHAIL.
OCHOBHBIE TEPMOJUHAMUYECKUE
YPaBHEHHMS JJIs1 OTKPBITBIX CUCTEM. MOJITOTOBKA K JIEKIIHAM NIeKIUA-00bACHEHHE ¢
3aBUCUMOCTb XUMHUYECKOT0 MOTEHIIMANA 2 1 [1.1] cTp. 31-39, [1.2] anBnq;C;:::;gOpMH
UJICATHLHOTO Ta3a U KOMIIOHEHTa B CMECH crp. 48-50 JHCKyCCHH, Gecembl
HJCAJIbHBIX I'a30B OT TEMIICPATYPhI U
JIaBJICHUS.
BBITTIOJIHCHHEC
CamocrosTeabHas padoTa 1o Aomammx KP
ocBoeHHIo 1 pa3nena: 4 (o BetGopy
npenogasarens) [3.1]
JAOMAIIHAS KOHTPOJIbHasi pabora ctp. 1423, [3.3] c1p.
28-35
Hroro no 1 pazneny 18 18 36
[K-1: .
WITK-1.1 Pa3znes 2 IlpuiioskeHUusl XHMHYECKOH TEPMOANHAMHKH. XUMHUYeCKOe PaBHOBeCHe B MHOTOKOMIIOHEHTHBIX CHCTeMaxX

15




Ilnanupyemble
(KOHTpoOJIMpyeMble)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

WIIK-1.3
UIIK-1.5

Bunel yueonoi padoTsl

KonrakTHas
6 ® HaunmeHnoBanue Peanuzanus HaunmenoBanue
abora =
P z 2 HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
A = 9 ™
o ":f u|l 2ol 3 &8 AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
) 27 87| 8§ 3 MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- =) - o
= g E E S5 & ?3 00pa3oBaTeJIbHBIX | (TPya0eMKOCTH B | (TPYI0EMKOCTH B
= e el B ;‘ g o 12 13 14
2108 SE 29 TEXHOJIOTHil Jacax) yacax)
= R o &S| O &
= = °
JIeKIUA-00bCHEHHUE C
IIOArOTOBKA K JICKIIUAM
Tema 2.1. YcnoBus HaNIpaBI€HHOCTH U 4ACTHYHBIM
2 1 [1.2] cp. 57-61, [2.1]
PaBHOBECHS B XUMUYECKUX PEAKIUIX. crp. 61-68 MpUBIIEYEHHEM ()OPMBI
’ JIUCKYCCHH, GeCeIbl
IPaKTUYCCKOC 3aHATUC
IIpakTuyeckoe 3ansaTue 2.1. YcnoBus P
4 4 IIOAr0OTOBKA K 3aHATHIO C YaCTUYHBIM
HaIpaBJIEHHOCTH U paBHOBECUS B
P p [3.4] cTp. 3-9, 16-23 MpUBIIcYeHUEM (HOPMEI
XUMHUUYECKHUX PEaKIUX. WCKyCCHH, Gecesl
Tema 2.2. YpaBHEHUE U30TEPMBI
. JIEKIUA-00BACHEHHE C
xumuueckoi peakuu. Koncranra MOJTOTOBKA K JIEKIHAM
o HYaCTUYHBIM
paBHOBECHS [JI1 TOMOT'€HHOM PEaKLUN B 2 1 [1.2] cTp. 61-63, [2.1]
. . 6 b, 68-70 TIpHUBJIEYCHUEM (HOPMBI
WJeallbHOM ra30BOM cMecH U cTiocOOkI ee p- JHCKYCCHH, Gocebl
BBIPKEHUSI.
Tema 2.3. CriocoObI BEIpaXEHUS
KOHCTaHThl paBHOBecus Ceasb K, K,
JICKIUA-00BACHEHHE C
K, K,. MeToasl BEIYUCIEHHS U =
IIOAT0TOBKA K JICKIITUAM YaCTUYHBIM
9KCIEPUMEHTAIILHOTO OIpeIeTIeHHS 2 1
Ocob [1.2] ctp. 64-67 npUBIeYeHHEM (HOPMBI
KOHCTaHTHI paBHOBecusi. OCoOeHHOCTH WKy CeHH, GeceEt
XUMHUYECKOI'0 PaBHOBECHS B
TeTepOTreHHON peakuuu
Tema 2.4. [TpuHIUIEI pacyeTa JIEKIUA-00BICHEHUE C
PaBHOBECHOT'O COCTaBa TOMOTCHHOM HOATOTOBIA [ JICKILILIM JaCTHIHBIM
. 2 1 [1.2] ctp. 65-67, [2.1]
XUMHUYECKON peaKInu 1Mo crp. 70-74 TpUBJIEUEHHEM (HOPMBI
TEPMOINHAMUYECKUM JaHHBIM. TUCKYCCUH, GeceTpl
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Ilnanupyemble
(KOHTpoOJIMpyeMble)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

Bunel yueonoi padoTsl

KonrakTHas
6 ® HaunmeHnoBanue Peanuzanus HaunmenoBanue
abora =
P = 2 HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
A = 9 ™
o ":f u|l 2ol 3 &8 AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
) 27 87| 8§ 3 MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- =) - o
= g E E S5 & 6 00pa3oBaTeJIbHBIX | (TPya0eMKOCTH B | (TPYI0EMKOCTH B
= 2ol B ;‘ g o 12 13 14
2108 SE 29 TEXHOJIOTHil Jacax) yacax)
= R o &S| O &
SIS
IIpakTuyeckoe 3ansaTue 2.2. Pacuer IPAKTHYECKOE 3aHSTHE
paBHOBeCHOFO CcoCTaBa XHMquCKOﬁ 4 4 IIOAr0OTOBKA K 3aHATHIO C YaCTUYHBIM
pEaKLMH 110 TEPMOJUHAMUYECKUM [3.4] cp. 9-11, 23-26 HpUBJIeYeHHEM (HOPMEI
TTAHHBIM JCKyCCHH, Oecelpl
Tema 2.5. BnusiHue naBieHus u
TEMIIEPATYPHI HA [I0JIOKEHUE JeKIHA-00BACHEHHUE C
PABHOBECHS U PaBHOBECHBIN BBIXO]] » 1 MOJTOTOBKA K JIEKIHAM YaCTHYHBIM
npoayktoB. [Ipunimn Jle-Ilarense. [1.2] cTp.63-64, 67-69 TIpHUBJIEYCHUEM (HOPMBI
3aBUCUMOCTb KOHCTAHThI PABHOBECHSI OT JMCKyCCHH, Geceipl
TEeMIIEPATYPBI.
IMpakTuyeckoe 3anaTue 2.3. Bousuue
JIaBJICHUS U TEMIIEPATyphl HA
o IIOArOTOBKA K 3aHATHIO TIPAKTUYECKOC 3aHATHUE
MOJIO’KEHNE PAaBHOBECHS U PAaBHOBECHBIM
[3.4] ctp.11-13, 27-29 C YaCTHUYHBIM
BBIXOA NpoykToB. ITpunuun Jle- 4 7
1 3 noaroroska k KP TIpHUBJIEYCHUEM (HOPMBI
aTtenbe. 3aBUCHMOCTh KOHCTAHTBI [3.4] ctp. 3-15, 33-35 HCKyCoHH, Gecensl
paBHOBECHS OT TEMIIEPATYPBhIL.
KonTtponbHas pabora.
BBIIIOJIHCHUC
CamocTosiTeJibHasi padoTa nmo noMamHux KP
O0CBOEHMIO 2 pa3jiesa: 4 (1o BeIGOPY
JIOMAIIHSASE KOHTPOJIbHAst pafoTa npenoaasaress) [3.4]
cTp. 26, 29-32
Hroro no 2 paspeny 10 12 24

Pa3nen 3 ®a3oBble paBHOBeCHsI B OAHOKOMIIOHEHTHOM cUCTeMe
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Ilnanupyemble
(KOHTpoOJIMpyeMble)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

TK-1:

HIIK-1.1
HIIK-1.3
HIIK-1.5

Bunel yueonoi padoTsl

KonrakTHas
6 - HaunmeHnoBanue Peanuzanus HaunmenoBanue
abora =
P z 2 HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
A = 9 ™
o ":f u|l 2ol 3 &8 AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
) 27 87| 8§ 3 MHTEPAKTHBHBIX MOArOTOBKHU Kypca
£ | S 27 E| e
= E2| &= g & ?3 00pa3oBaTeJIbHBIX | (TPya0eMKOCTH B | (TPYI0EMKOCTH B
= 2 o ; ;‘ = o 12 13 14
£ 8S|32| 5% TEXHOJIOT Ui Jacax) yacax)
= R o &S| O &
= = °
Tema 3.1. [Tonstus "daza",
"koMmmoHeHT", "cTeneHb CBOOOIbI".
TepMmoauHaAMHUYECKUE YCIOBUS
JIeKIHA-00bCHEHHUE C
paBHOBecHst Mexay (azamu U pazoBbIX
IIOArOTOBKA K JICKIIUAM YaCTUYHBIM
nepexozoB. [Ipasuio ¢a3 ['m60ca. 2 1
B [1.2] crp. 113-119 MPUBJICYCHUEM (HOPMEI
BIBOJI 1 MHTETPUPOBAHNUE YPABHEHUS WCKyCCHH, Gecesl
Kunaysuyca - Knaneitpona. luarpamma
COCTOSIHUS 1151 OTHOKOMITOHEHTHOM
CUCTEMBI.
Tema 3.2. YpaBuenue Knay3uyca —
KJIaHeﬁPOHa, €ro MPUMEHCHUE I HeKHHﬂ'O6LHCHeHHe Cc
onpeneneHus TEpMOIUHAMUKHA (I)a3OBLIX 5 1 MOATOTOBKA K JIEKIIHSIM YaCTUUYHBIM
MEPEX0JI0B )KUIKOCTh-TIAP, TBEPIOE [1.2] cTp. 119-124 MpUBJICYCHUEM (HOPMBI
Teno-nap. JluarpaMma coCTOSHHS JJIs JICKYCCHH, Gecesip!
OJTHOKOMIIOHEHTHOM CHUCTEMBI.
IIpakTnyeckoe 3ansTne 3.1.
VYpasuenue Knaysnyca — Knanelipona. 4 4 MOATOTOBKA K 3aHATUIO 00ydueHHe Ha OCHOBE
®a3oBble paBHOBECHS B [3.5] ctp. 3-23 onbITa
OJIHOKOMIIOHEHTHOW CUCTEME
Tema 3.3. Tlonumopdusm B JEKIUS-00BSICHEHUE C
OHHOKOMHOHCHTHOﬁ CHUCTEME. 2 1 IIOAT0TOBKA K JICKIITUAM YaCTUYHBIM
MOHOTpOIHBIE U YHAHTHOTPOITHbIE [1.1] cTp. 83-94 npUBIeYeHHEM (HOPMBI
noJiMMop(HEIE TpEeBpaIECHUSI. RuCKyccHH, Gecesbl
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIHpYyeMBbIe) 6 ® HaumenoBanue Peanuzanus HaumeHnoBanue
abora a
pe3yabLTaTHI . = g HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
= 9 .
OCBOEHHS: H o ":f u|l 2ol 3 &8 AKTHBHBIX U IpakTuyeckoi DJIEKTPOHHOT 0
anMeHOBaHHe Pa3iesioB, TeM s s S| = 2
koa YK; OIIK; ITK pai > ) a 5 § = 5 E 3) Bun CPC MHTEPAKTHBHBIX MOATOTOBKH Kypca
- =) - o
U HHAMKATOPHI = g E E S5 = {‘3 00pa3oBaTeJIbHBIX | (TPya0eMKOCTH B | (TPYI0EMKOCTH B
= = EElS o 12
JOCTHKEHUsI 2018 L§ 2 E| 3 < = TEXHOJIOT Wil Jacax) yacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
BBIIIOJIHCHHC
CamocrosiTesibHasi padoTa no nomamsaux KP
0CBOeHMIO 3 pa3jiena: 4 [3.5] cTp. 24-28
JIOMAIIHAS KOHTPOJIbHAasi paoTa (1o BEIGOPY
TIPeTo1aBaTes)
Hroro no 3 pazneny 6 4 11
HUTOI'O no aucuuniinHe 3a 4 cemecTp 34 34 71
5 CEMECTP
Pazgen 4 TepmoanHaMuKa pacCTBOPOB HEJJIEKTPOJIHMTOB
Tema 4.1. Knaccudukaius pacTBOpoB
HERJIEKTPOJIUTOB. XUMUYECKUHN
MOTEHIIHA KOMI'(ISOHCHTOB eKIHA-00BACHEHHE C
COngHJeHHOFO, eCKOHeqHOH 2 1 IIOATrOTOBKA K JICKITUAM YaCTUYHBIM
-1 a30aBIICHHOTO pacTBOpoB. [loHsATHE
TK-1: pa3 CHHOTO p opo 0 [1.1] cTp. 52-55 NpHUBJIeYCHHEM (HOPMBI
WUIK-1.1 TUIOTETUYECKOT0 CTaHAAPTHOTO
TICKyCchH, Oecenbl
WUIMK-1.3 COCTOSIHUSI KOMITOHEHTA B PacTBOpE.
WUIMK-1.5 TepMoTuHAMUYECKHE YCIOBUS
00pa30BaHMsI UACATHHBIX PACTBOPOB.
Tema 4.2. OcHOBHBIC 3aKOHBI pacTBopoB MMOArOTOBKA K JICKIHUAM JIEKIMA-00BACHEHUE C
?eBJ‘IeKT3pOJ‘II/ITOB. 3axoH Payns, 3akoH . . [1.1] ctp. 55-59, [1.2] N
eHpU. 3aKOH pachpeeiCHHs BEIIeCTBa
P OH pacrpeiesic mec ctp. 80-88, [2.1] cTp. TpHUBJIEYCHUEM (HOPMBI
MEXIy HECMEIIHBAIOITIMHUCS
81-140 JCKYCCHH, Oecebl
JKUAKOCTAMH. DKCTPAKLIHS.
IIpakTuyeckoe 3anaTue 4.1. OcHOBHEIE 4 ) MOArOTOBKA K 3aHATHIO 00ydyeHHe Ha OCHOBE
3aKOHBI PACTBOPOB HEDJIEKTPOJIMTOB [3.6] cTp. 3-39 OTIBITA
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpOJIHpYyeMBbIe) e = a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3paboTaHHOrO
OCBOEHUS: o ":f u|l 2ol 3 &8 AKTHBHBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
xon YK: OTIK; TIK HanmeHoBaHue pa3aesioB, TeM ;, 2 g § gi E E G. Bug CPC MHTEPAKTHBHBIX TR xypea
M MHAUKATOPBI = E é 2 E § = ?3 00pa3oBaTeJIbHBIX | (TPya0eMKOCTH B | (TPYI0EMKOCTH B
JIOCTHKeHUS g é" § c% o § l§ = Te)mo.nomﬁl2 Jacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
JlaGopaTopHas padora Ne 4.1 00yueHHe Ha OCHOBE
HccnenoBanue paBHOBECUSI TOMOT€HHOM 9KCIIEPUMEHTA,
XUMUYECKON peakliy B pacTBOpe HCCIIEI0BATENBCKHI
8 4 MoaAroToBKa K JIP METO,
[3.7] ctp. 3-8 TEXHOJIOTHS
BBIIIOJIHCHHUS
11abopaTOPHBIX 3aTaHHH
B MaJIbIX Ipynrax
JlaGopaTopHas paGota Ne 4.2 ) ’ odopmierue ordera JIP Komoxsiys
Cnaua otderoB. KoHTponbHas paboTta [3.7] cTp. 6-9
JIeKIHA-00BICHEHHUE C
o IOATOTOBKA K JICKITUAM
Tema 4.3. KonnmuratuBHbie CBOHCTBA 1 1 [1.2] crp. 91-95, [1.1] YaCTUYHBIM
pacTBOPOB. npUBJIeYeHHEM (HOPMEI
cTp. 72-74
IICKycchH, Oecenbl
Tema 4.4. PeanbHble pacTBOPBI JIEKIHSA-00BICHEHHE C
HEDJIEKTPOJIUTOB. AKTUBHOCTD, [OArOTOBKA K JICKIUAM YaCTUYHBIM
ko3¢ duiuenT akTuBHOCTH. CIOCOOBI 2 1 [2.1] ctp. 143-150, [1.1] | npusneucruem popmsr
ompenenenus kodpdunrenra crp. 59-63 JWCKyCenH, Gecepl
AKTUBHOCTH.
Hroro no 4 pasneny 6 10 4 12
OIIK-1:
HOIK-1.3 Pasnes 5 ®@a3oBbie paBHOBeCHSI B IBYXKOMIIOHEHTHBIX CHCTeMaXx
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Ilnanupyemble
(KOHTpoOJIMpyeMble)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

OIIK-7:

HOIIK-7.1
HOIIK-7.2
HOIIK-7.3

Bunel yueonoi padoTsl

KonrakTHas
aGora ® HaumeHnoBanue Peanu3zanus HaumeHnoBanue
P Ee HCIOJIb3yeMBbIX B paMKax pa3paboTaHHOrO
o ":f ol & o E 5 E AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM 3 Z S5 = Buxg CPC
| & F1 87850 MHTEPAKTHBHBIX MOArOTOBKHU Kypca
= g E 2 E § = ?3 00pa3oBaTeJIbHBIX | (TPya0eMKOCTH B | (TPYI0EMKOCTH B
g é" L§ c% 2| 2 l§ = TeXHOOr il yacax) yacax)™
S (S5 J| O =
Tema 5.1. PaBHOBecHe XUIKUI pacTBOP HOJTOTOBKA K JICKIUAM JIEKUHSA-00BSICHEHHE C
- 11ap B IByXKOMIIOHEHTHBIX CUCTEMaXx. [1.1] cTp. 76-81 YaCTHYHBIM
3akonb! ['n606ca-KoHoBanosa. 2 1 npuBJeYeHHEM HOPMBI
AzeoTtpornHble pacTBOpHI. PU3NKO- JMCKyCCHH, Gecepl
XUMHUYECKHE OCHOBBI Pa3/IeIeHUS
JKUJIKMX CMecel Ha YHCThIC BEIIEeCTRA.
JladopaTopnasi padora Ne 5.1 ®azoBbie o0y4eHHe Ha OCHOBE
PaBHOBECHS )KUJKOCTb-TIap B ABOMHOMN 3KCIIEPHMEHTa,
cucreme HosroToska  JIP [3.8] UCCIe0BaTeIbCKUN
8 4 crp.3-19 METOR,
TCXHOJIOTHUA
BBITIIOJIHCHHAS
1ab0paTOPHBIX 3aTaHHM
B MaJIbIX Ipynrax
JlaGopaTopHas padora Ne 5.2 Craua 5 3 odopmnenue orgera JIP KOTOKBHYM
otyetoB. KoHTponpHas pabora [3.8] crp. 18-21
Tema 5.2. PaBHOBeCHE KUIKUH pacTBOP
- ap B IBYXKOMIIOHEHTHBIX CHCTEMAaX C Y Aps——
OFpaHI/IquHOI/I paCTBOpI/IMOCTB}O 2 1 IMMOATOTOBKA K JICKIITUAM YaCTUYHBIM
Eggyr;%iizlzg/llap];&l(ﬁiigzﬁggf;(;ﬂ;z:;[’lcf)M [1.2] cTp. 130-136 npuBJIeYEHHEM GOPMBI
cocTostHUH. TeopeTnyeckrne OCHOBBI ACIcy CoHH, Gece et
MIEPErOHKH C BOJISHBIM HAPOM.
pakruyeckoe 3ansaTue 5.1. NPAKTHIECKOE 3aHITHE
PaBHOBecuHe KUK pacTBOp - I1ap B 4 5 MIOArOTOBKA K 3aHATHIO C YaCTUYHBIM
JABYXKOMITOHCHTHBIX CHCTEMAaX [3.9] ctp. 3-21 npUBIeYeHHEM (HOPMBI
ICKyccuu, Oecenbl
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIHpYyeMBbIe) e ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
]
pe3yJbTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOrO
OCBOCHUS: H D) ":f o | = g s &g I AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
anMeHOBaHHUE Pa3/e0B, TEM & = a
ko1 YK; OIIK; ITIK pasa 2 5 | & F § 5| g E ) na HHTEPAKTHBHBIX NOATOTOBKH Kypca
- 15 & -
W HHANKATOPBI = = E E E § & ?3 00pa3oBaTeJbHBIX | (TPyI0eMKOCTb B | (TPYI0€MKOCTD B
= =% =) .12 13 14
JIOCTHKeHUS 218 § = = § S = TEXHOJIOT Ui Jacax) yacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
Tema 5.3. Kpucrannuzamus pacTBOpOB. P T—
KpuBbie oxmakaeHHs pacTBOPOB. MOATOTOBKA K JICKIHIM GACTHIHEIM
[TocTpoenne quarpaMmm COCTOSIHHS 4 2 [1.2] cTp. 130-139, [1.1]
TIpHUBJIEYCHUEM (HOPMBI
JIBYXKOMIIOHEHTHBIX CUCTEM 10 KPUBBIM ctp. 93-98 6
HUCKYCCHHU, OCCCABI
OXJIaKAeHUs. JlnarpaMMbl NIAaBKOCTH JHCRY A
IpakTuyeckoe 3anaTHe 5.2. HOATOTOBKA K 3aHSATHIO
TIPaKTHUYCCK! HATU!
IMocTpoeHue IuarpaMM COCTOSHUS [3.9] crp. 22-31 PAKTHHICCKOC SAHATHE
C YaCTUYHBIM
JIBYXKOMIIOHEHTHBIX CUCTEM 110 KPUBBIM 6 5 noxroToeka k KP
[3.9] ctp. 3-16 npUBJIeYeHHEM (HOPMEI
OXJIaKAeHUs. J[narpaMMbl TUIaBKOCTH. CKyCoHH, Gecens!
,
KonrponsHas pabora.
BBITTIOJIHCHHE
CamocTrosiTeJibHasi padoTa no noMarmanx KP
OCBOEHMIO 5 pazaena: 6 [3.9] cp. 17-31
JIOMAIIHASA KOHTPO/IbHAs pafoTa (1o BEIGOPY
TIpenoaBaTes)
Hroro no 5 pazneny 8 10 10 24
OTIK-1: Paznes 6 TepmoanHaMHKa PACTBOPOB 3JEKTPOJIMTOB. DJeKTPOXHMUYECKH e I elH.
MOIIK-1.3 Tema 6.1. ITousarue [IOATOTOBKA K JIEKLUSIM
JIIEKTPOXMMHUYECKOTO MOTEHIUATIA. [2.1] erp. 150-199, [L.1] |  jexums-o6bscHenne
OIIK-7: XuMHYECKHI TOTECHIIMAI HOHOB crp. 211-222 GACTHYHBIM
MOIIK-7.1 AJIEKTPOJINTA, AKTUBHOCTD, 2 HpHBIEHeHIEM (OpMI
MOIIK-7.2 K03 QUIUEHT AKTUBHOCTH, HOHHAS CHJIA
NOTIK-7.3 . JICKyccuu, 6ecenpl
. pactBopa snekrposuta. [IpenensHbIi

3aKkoH Jle0as-XIoKKeJIs.
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Ilnanupyemble
(KOHTpoOJIMpyeMble)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

Bunel yueonoi padoTsl

KonrakTHas
6 - HaunmeHnoBanue Peanuzanus HaunmenoBanue
abora =
P z 2 HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
- .
2 SO RERoRS AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
9 2 9| = v = =
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
) 27 87| 8§ 3 MHTEPAKTHBHBIX MOArOTOBKHU Kypca
£ | S 27 E| e
= E2| &= g & ?3 00pa3oBaTeJIbHBIX | (TPya0eMKOCTH B | (TPYI0EMKOCTH B
= 2 o ; ;‘ = o 12 13 14
£ 8S|32| 5% TEXHOJIOT Ui Jacax) yacax)
= R o &S| O &
= 5Ee
Tema 6.2. DNEKTPOAHBIE MTOTEHITUAIIBI. MOJTOTOBKA K JIEKIUAM
Knaccudukamus >5mexTpoaos. [2.1] cp. 199-209, [1.1] | JleKums-oObsCcHEHHE C
lanpBannueckuii snement. Caszp I/C 2 crp. 223-227 JaCTHYHBIM
rajJlbBaHU4Y€ECKOT0 3JIEMEHTA C TIpUBIICYEHUEM (POPMEI
n3MeHeHneM Heprun [ mobca JIMCKYCCHH, Bece bl
XUMUYECKON peaklmH.
JlaGopaTopHas padora Ne 6.1 00ydeHHe Ha OCHOBE
OnpeneneHre KOHCTaHTbl PaBHOBECUS U 9KCTIEPUMEHTA,
TCPMOJNHAMHNYCCKUX XapaKTCPUCTHUK HUCCIIEI0BATEILCKUI
OKHCHI/I’EGHBHO'BOCCTaHOBI/ITeHBHBIX 6 MOATOTOBKA K JIP METO,
peakuui Mo IEKTPOXUMUYECKUM [3.10] ctp. 3-18 TeXHOTOTHs
AaHHBIM BBIIIOJIHCHUA
11ab0paTOPHBIX 3aaHUN
B MaJIbIX Ipynrax
JladopaTopHas pa6ora Ne 6.2 Cnaua otbopmenne otgera JIP
2 KOJJIOKBUYM
otyetoB. KoHTponpHas pabora [3.10] crp. 18-21
Tema 6.3. Onpenenenne NeKIH-0GbACHEHHE C
TCPMOZMHAMHICCKIX XapaKTepI/ICT\E/IK NOJrOTOBKA K JIEKIUAM YaCTUYHBIM
OKHCJIMTEIHHO-BOCCTAHOBUTEIBHOM 1
[2.1] cTp. 209-220 TpHUBJIEYCHUEM (HOPMBI
PEAKIINU TI0 JIEKTPOXUMUIECKUM
JICKyccuu, 6ecenpl
JIAHHBIM.
Ipakruyeckoe 3ansaTue 6.1.
OHpeﬂeHeHHe TepMOHHHaMquCKHX IIOAT0OTOBKA K 3aHATHUIO 06yquI/Ie Ha OCHOBC
XapaKTEPUCTUK OKUCIUTEIbHO- 4
N [3.10] cTp. 3-15 onbITa
BOCCTAaHOBUTEJIPHON PEAKIINH IO
AIEKTPOXUMUIECKUM JTaHHBIM
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Bunel yueonoi padoTsl

IInanupyemsie Konraxrnas
(KOHTpOJIHpYyeMBbIe) e ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
)
pe3yJbTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOrO
OCBOEHHSI: HaHMenoBaHME DASNESIOB. TeM ) 2 > E D) E g g I AKTHBHBIX H IIpakru4eckoii DJIEKTPOHHOI 0
> o
kox YK; OIIK; IIK pas i - E‘ =1 87|85 ) a HMHTEPAKTHBHBIX IOArOTOBKH Kypca
W HHANKATOPBI = = E E E § & 6 00pa3oBaTeJbHBIX | (TPyI0eMKOCTb B | (TPYI0€MKOCTD B
= =) = .12 13 14
JOCTHUKEHUSI % S| ¥ E| 2T TeXHOJIOT Hii yacax Jacax
5 | eS| E| = =
N s
KOMIIeTeHIU i = l% =7 é‘ SO =
Tema 6.4. Onpenenenue cTaHAapTHOTO JeKIUA-00BIACHEHHE C
3JIEKTPOJHOTO MOTEHIHANA TI0 1 [OArOTOBKA K JIEKLHSIM Y9aCTHYHBIM
OKCNCPHUMCHTAIbHBIM TaHHBIM [2.1] cTp. 220-225 HpUBJIeYeHHEM (HOPMEI
IICKyccuH, Oecenbl
Hroro no 6 pasneny 6 8 4 12
Pasnes 7 Xumuuyeckasi KHHETHKA
Tema 7.1. OCHOBHBIE TIOHSTHUS
XUMHYECKOH KHHETHKHU: CKOPOCTh P T —
XUMIIECKO peaKHHHj OCHOBHOU 1 IIOArOTOBKA K JICKIIUAM YaCTHYHBIM
MOCTYyJIaT XMMUYECKON KMHETHKH IS 2 [1.1] c1p. 128-132 HpHBIEHEHIEM (OpMBI
OIIK-1: JJIEMEHTAPHOHN pEeaKIiy, OCHOBHOE Oy CCHH, Gecoth
MOIK-1.3 KHHETHYECKOE YPaBHEHUE XHMHUICCKOTO yeen,
mporiecca
OIIK-7: Tema 7.2. IuddhepeHpanbHbIe METOTBI JIeKLUsI-00BSICHEHHE C
UOIIK-7.1 OHpeHCHCHI/IH 06HI€FO 1 4aCTHOI'O 2 1 IIOATrO0TOBKA K JICKIIUAM YaCTUYHBIM
TIOPSIIKOB PEaKITIH -
MOTTK-7.2 PANKOB PEAKIT [1.1] ctp. 133-135 HpHBJICYeHHEM (OPMBI
HOIIK-7.3 JUCKYyCCUH, 6CC8I[I)I
Tema 7.3. HTErpasibHbIe KHHETHIECKHE eKIUS-06bACHEHHE C
ypaBHeHHﬂ HpOCTBIX peaKHHﬁ HepBOFO’ IIOATrO0TOBKA K JICKIIUAM YaCTUYHBIM
BTOPOTO, TPETHETO HOPSIKOB. 2 1
Oporo, Tpe . O MOPAAKO [1.1] cTp. 135-149 npUBIeYeHHEM (HOPMBI
WHTerpansHbIi METO ] OIpeieTICHNS
v JUCKYyCCUH, 6CC8I[I)I
00111eT0 MOPSAKA CI0KHON peaKIny.
HpaxTuyeckoe sansirue 7.1. Meont NOJrOTOBKA K 3aHATHIO 00yueHHe Ha OCHOBE
OIIpe/IeNICHNs IOPSIKOB XUMUYECKUX 6 4 [3.11] crp. 3-12 omurTa
peakiui ’ ’
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Ilnanupyemble
(KOHTpoOJIMpyeMble)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

Bunel yueonoi padoTsl

KonrakTHas
aGora ® HaumeHnoBanue Peanu3zanus HaumeHnoBanue
P Ee HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOro
o 2 2o = 5 E AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
HanmeHoBaHue pa3aesioB, TeM < é slEs| X7 Buxg CPC
= & =187 85g MHTEPAKTHBHBIX NOATO0TOBKH Kypca
= |5 : E E § g ?3 00pa3oBaTeJbHBIX | (TPyI0eMKOCTb B | (TPYI0€MKOCTD B
g é" L§ 2E| 2 l§ = TeXHOOr il yacax) yacax)™
S (S5 J| O =
JlabopaTtopnass  pabdora Ne 7.1 o0y4eHHe Ha OCHOBE
[MonspumeTpudeckoe HCCIIEeI0BaHUE 9KCIIEPUMEHTA,
KHHETUKHU KHUCJIOTHOM HWHBCPCUHN Hccne;[o]aa’rem,c]{m}i
€axapo3bl 7 5 MOAroTOBKa K JIP METOI,
[3.12] cTp. 3-26 TEXHOJIOTHS
BBIIIOJIHCHHUS
11abopaTOPHBIX 3aTaHHH
B MaJIbIX Ipynrax
JlabopaTopuasi padora Ne 7.2 Cpaua 2 3 odopmerne oruera JIP KOJUTOKBHYM
otuyetoB. KoHTponpHas padora [3.12] ctp. 25-27
Tema 7.4. IlocnenoBaTensHas peaxkuus JeKIUsA-00BIACHEHHE C
neporo nopsaka. Merox boxenmreiina. 5 1 MOTOTOBKA K JICKIHSM JaCTHIHBIM
[1.1] cTp. 149-151 npUBJIeYeHHEM (HOPMEI
JOUCKYCCHH, 6CC6HI>I
JlabopaTopHas padora Ne 7.3 00yueHHe Ha OCHOBE
KrHeTnka roMOTreHHBIX XUMHUYECKUX 3KCIIEPHMEHTA,
peaxuuii. I3ydeHne KUHETUKU HCCIIEI0BATENBCKHI
HoMpOBaHus alleTOHA 1 6 noaroroska k JIP METO/I,
[3.13] ctp. 3-27 TEXHOJIOTHS
BBITTOJTHCHUA
nmabopaTopHBIX 3aTaHUH
B MaJIbIX IpyMIax
JlabopaTopnas pa6ora Ne 7.4 Cnaua 5 3 odopmienue otuera JIP KOMIOKBHYM
otyetoB. KonrponsHas pabora [3.5] ctp. 25-29
Tema 7.5. KuHeTuka napasuienbHoU JeKIUsA-00BICHEHHE C
peaxmy IepBOro MopsiIKa, 00paTHMOit MOArOTOBKA K JIEKLUAM YaCTHYHBIM
peaxuuu nepBoro nopsiaka. Merox 2 ! [1.1] cTp. 143-146 IIPUBJIEYEHUEM (HOPMEI
KBa3UPaBHOBECHOTO MPHOJIMKEHHS JMCKyCCHH, Gecepl
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Ilnanupyemble
(KOHTpoOJIMpyeMble)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

Bunel yueonoi padoTsl

KonrakTHas
6 ® HaumeHnoBanue Peanu3zanus HaumeHnoBanue
adora <
P = 2 HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOro
A = 9 ™
o ":f u|l 2ol 3 &8 AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
= 2787850 HHTEPAKTHBHBIX NOATO0TOBKH Kypca
o o - L}
= |5 : E E § g ?3 00pa3oBaTeJbHBIX | (TPyI0eMKOCTb B | (TPYI0€MKOCTD B
= (=T =) .12 14
£ |gS|2E|3S = TeXHOJIOrHii yacax) 4acax)
S I ER|g8 =
IIpakTuyeckoe 3anaTue 7.2. Kuneruka HOATOTOBKA K SAHSTHIO
CIOMHBIX XUMIICCKHX PCAKILAH. [3.11] cTp. 12-22 o0y4eHHe Ha OCHOBE
[TpubIMKEeHHBIE METO/IBI AHATTH32 8 5
noaroroska k KP OIIbITa
KHHeTH4Yeckux cxeM. KoHTposbHas
pabota [3.11] crp. 3-22
Tema 7.6. Biusnue temnepaTypsl Ha JeKIUA-00BIACHEHHE C
CKOpOCTL XI/IMI/I‘-IGCKOI‘/‘I peaKHHH. 1 1 IIOArOTOBKA K JICKIIUAM YaCTUYHBIM
VYpaBHeHue AppeHuyca. DJHEprust [1.1] ctp. 159-161 TIPUBJICYCHUEM (HOPMBI
AKTHUBAIIUU, €€ OINPECACIICHNUEC JICKYCCHUH, GCCGZ[BI
HpakTirieckoe sansiTue 7.3. BHI/MHH% 2 2 MOJArOTOBKA K 3aHSATHIO oOyueHne Ha OCHOBE
TeMIIepaTypbl HA CKOPOCTb XMMUYECKOI
patyp P [3.11] ctp. 22-26 onbITa
peakiuu. YpaBHeHHe AppeHnyca
Tema 7.7. Teopuu XuMUUECKON JIEKIHSA-00BICHEHHE C
KrHeTHKH. OCHOBHOE KHHETHYECKOE HOArOTOBKA K JEKIIAM JaCTHIHBIM
ypaBHEHHE TEOPUU aKTHBHPOBAHHOTO 1 1 [1.1] ctp. 161-174 IpuBIeUYCHHEM (OPMBI
SOMHHeKca. alil'apaMeprI AKTHUBAIIUU. JTUCKYCCHUH, 6€CC,HI>I
paBHeHue JifpuHra
IMpakTuyeckoe 3ansaTue 7.4. MOJIOTOBKA K 3aHSATHIO
Onpeznenenue napaMeTpoB aKTHUBALIUU. 9 5 [3.11] ctp. 22-26 00yueHHe Ha OCHOBE
VYpaBuenue Oiipunra. KontpossHas noaroroska k KP OIbITa
padoTa [3.11] c1p.22-26
Tema 7.8. OCHOBHBIE NOJIOKEHUS JEKUMA-00BACHEHHE C
TOMOI'CHHOI'O KaTaJIu3a 2 1 IIOATrO0TOBKA K JICKIIUAM YaCTUYHBIM
[1.1] cTp. 183-187 npUBIeYeHHEM (HOPMBI
JUCKYyCCUH, 6CC6I[I)I
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIHpYyeMBbIe) aBora ® HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThI s % E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHHS: H o |2 ol 8 D) s &g AKTHBHBIX H IIpakTHyeckoi DJIEKTPOHHOI 0
anMeHOBaHHUE Pa3/e0B, TEM s s = 2
koa YK; OIIK; ITK pai > ) a 5 § = 5 E 3) Bun CPC MHTEPAKTHBHBIX MOATOTOBKH Kypca
- o ; -~
H HHIHKATOPBI = =l £ = § & 6 00pa3oBaTeJIbHBIX | (TPya0eMKOCTH B | (TPYI0EMKOCTH B
= = = = o 12
JAOCTHKEHUST 2018 L§ 2 E| 3 < = TEXHOJIOT Wil Jacax) Jacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
BBIIIOJIHCHHC
CamocrosiTeJbHas paﬁoTa mno nomamrHux KP
O0CBOCHHUIO 7 pa3jiena: 6 [3.11] ctp. 3-26
AOMAIIHAS KOHTPOJIbHasi padora (o BBIGOPY
TIPeTo1aBaTes)
Hroro no 7 pazneny 14 23 18 44
HUTOTI'O no gucuunimnHe 3a S cemectp 34 | 51 | 34 92
HUTOI'O no aucuun/imHe 68 | 51 | 68 163
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5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Texymuuii KOHTPOJIb OCYIIECTBIIAETCS 110 BCEM BHUIaM y4eOHOro Ipoliecca: TeCTUPOBAHUE
10 TEMaM JIEKLIMOHHBIX 3aHATHH, pelIeHUe IPaKTHUECKUX 3ajay, KOHTPOJIbHbIE PaOOTHI.

5.1. TunoBble KOHTPOJIbHBbIE 32JaHUSI MM HHbIe MATEPUAJIbI, HE0OXOaAMMbIe sl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA AeATEJIbHOCTH

Bonpochl, uHAMBHIyaldbHBIE 33JaHUS M 3aJa4d IPEJICTABICHBI B METOAWYECKHX
yKa3aHUsIX K MPaKTHYSCKUM U J1abopaTopHbiM 3ansatusm [3.1 — 3.13], npencraBieHHbix B 1. 6.3.

5.2. Onucanue noka3sartejei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJI
OICHUBaAHUA

JUi OLeHKU 3HAHUN, YMEHUN, HaBBIKOB U ()OPMUPOBAHUS KOMIIETEHIIMH 110 JUCLMIIIMHE
JUI TEKYILEro KOHTpOJs B ceMecTpe (mepBas M BTOpas KOHTPOJbHAs HENEINs) NpUMEHseTcs
0a/UIbHO-PEHTHUHIOBAS/TPAAUIIMOHHAA CHCTEMa KOHTPOJISI U OLEHKH YCIIEBA€MOCTH
CTYZIEHTOB.

Taonuya 5 — banivHo-peiimunzo6as cucmema OUeHUBaAHUA

HIkana
JK3aMeH
OIleHUBAHUS
41-50 OtanyHo
31-40 Xoporo
21-30 VY 10BETBOPUTETHEHO
0-20 HeynosnersopurensHo

[Ipy mpomexyTOYHOM KOHTpOJ€ (PK3aMEH) yCIIEBAEMOCTh CTYIEHTOB OIICHUBAETCS I10
nATHOATITBHON CUCTEME: «OTIINYHOY, «XOpOoLIOoY, «yIOBJIETBOPUTEIILHO,
«HEYJOBIETBOPUTEIBHO.
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Tabauya 6 —Kpumepuu oyenusanus pe3yiomama o0yueHus no OUCYUNIUHE U WKANA OUECHUBAHUSA

Koa n
HAaUMEHOBaHHeE
KOMIIETEHIIHH

KO}I 1 HAUMCHOBAaHUC
HHIUKATOpa JOCTHKCHUHA
KOMIICTCHIIMH

Kpurtepnu oneHnBanus pe3yJbTaTOB 00y4eHHs

Ornenka
«HEeYO0BJIETBOPHTEIbLHO»
/ «HE 3a4TCHO»
0-59%

OT max peUTHUHIOBOH
OLICHKH KOHTPOJISI

Ornenka
«YIOBJIETBOPUTEILHO» /
«3aUTCHO»
60-74%

OT max peUTHUHrOBOH
OLICHKH KOHTPOJISI

Ornenka
«xopomo» /
«3aYTEHO»
75-89%

OT max PEUTUHIOBOM
OLICHKH KOHTPOJISI

OrneHka
«OTJIHYHO» /
«3a4TEHOY
90-100%

OT max PeUTUHIOBOH
OIIEHKH KOHTPOJIS

IIK-1. Criocoben
NPUMEHSTh 3HAHUS
(DU3HKO-XUMUYECKUX
U TEXHOJIOTMYECKUX
OCHOB JIJIsI PEIICHHSI
HAYYHBIX U
WH)XEHEPHBIX 33/1a4
HAYKOEMKOTO
MPOHU3BOJICTBA HA
MHPOBOM YPOBHE

HUIIK-1.1. Hcnonvzyem
3HAHUS OCHOB
¢yHoamenmanvHvix pazoenos
Xumuu 05 peuieHusi 3a0ay 8
obnacmu mexHono2uy
npou3e00CMea Mamepuanos u
us0enutl SNeKMpoOHUKU U
HAHOINIEKMPOHUKU

He 3naet ycnoBus
HaINpaBJICHHOCTH U PAaBHOBECHS B
XUMHYECKUX PEaKIUsiX.
YpaBHEHUE U30TEPMBbI
XUMHUYECKOMN pEeaKI1HU.
KoncraHTta paBHOBecHs IS
TOMOTEHHOH peakiyuy B
HJealIbHOM Tra30BOM CMeCcH U
crocoOsl ee BeIpaxkeHus. CBs3b
K, K, Ky, Ky, ITpunmun Jle-
[arenpe. TepmoauHaMuueckue
YCIIOBHSI paBHOBECHS MEXKITY
tazamu. [Ipasuio ¢a3 ['m6Oca.
Jlnarpamma COCTOSIHUSI ISt
OJTHOKOMITOHEHTHOM CHCTEMBI.
PaBHOBecHe xuIKUN PacTBOp -
nap B AByXKOMITOHEHTHBIX
cucreMax. 3akoHsl [ n66ca-
KonoBainoBa. 3akoHBI pacTBOpOB
HE3JIEKTPOIUTOB. JlnarpaMmet
1aBKOCTH. ["apBaHUYECKIE
aJIeMeHTHL. D/]. rabBaHUIECKOTO
anemenTa. Csazp DJ1C
raJbBaHUYECKOTO SJIEMEHTA C
TECPMOJUHAMUYCCKUMHU
BCIIMYMHAMMU XHMI/I‘{BCKOﬁ
peakuuu. CKOpOCTh XUMHIECKOM
peakuuu. [TocTymaTs
XUMUYECKOW KHHETUKH,
KAHETHYECKUE YPaBHEHUS
MPOCTBIX U CIIOKHBIX peaKum?'l.
VYpaBHeHue AppeHuyca, TEOpPUIO
AKTMBUPOBAaHHOTO KOMILIEKCA.

YacTUIHO 3HACT YCIOBUS
HAIIPaBICHHOCTU ¥ PaBHOBECHS B
XUMHYECKHX PEaKIHAX.
VpaBHEHUE U30TEPMBbI
XUMHUYECKOU PeaKIvu.
KoncranTta paBHOBecHs U1
TOMOTEHHOH peaKkiuy B
HeaIbHON ra30BOM cMecU 1
crioco0bl ee BeIpaxkeHHs. CBA3b
Ky, Ko, Ky, Ky, Hpuamun Jle-
ITarense. TepmoauHamMuyeckue
YCIIOBHSI pABHOBECHS MEXIY
tazamu. [Ipasuio ¢a3 ['mbOca.
Jluarpamma coCTOSIHUS IS
OJTHOKOMITOHEHTHOW CHCTEMBI.
PaBHOBecHe xuIKUN PacTBOp -
nap B IByXKOMITOHEHTHBIX
cuctemax. 3akoHsl ['n66ca-
KonoBanoBa. 3akoHBEI pacTBOPOB
HE3NIEeKTPOINTOB. JlnarpaMmel
IUTaBKOCTH. ["anmbBaHIIECKHE
sneMeHTs. D1, raTbBaHHIECKOTO
snemenTa. Csazp DJ1C
raJbBaHUYECKOTO 3JIEMEHTA C
TEPMOIUHAMUYCCKUMU
BEJIMYMHAMHU XUMHUYECKOM
peakru. CKOPOCTh XUMHUIECKOH
peakmuu. [TocTymnaTs
XUMHYIECKON KHHETHKH,
KUHETHIECKHE YPaBHEHHS
MPOCTBIX U CIIOKHBIX peaKL[l/Il\;I.
VYpaBHeHue AppeHuyca, TEOpUIO
aKTHBHUPOBAHHOTO KOMILIEKCa

Xopouio 3HaeT ycI0BUs
HAIIPaBICHHOCTU U PaBHOBECHS B
XUMHYECKHX PEAKIHAX.
VpaBHEHUE U30TEPMBI
XUMHUYECKOMN peaKIvu.
KoncranTta paBHOBecus 1st
TOMOTEHHOH peaKkIuy B
H7eaJIbHON Ta30BOM CMECH U
crioco0sl ee BeIpaxkeHHs. CBA3b
Ky, Ko, Ky, Ky, Hpuamun Jle-
ITarense. TepmoauHamMuyeckue
YCIIOBHSI PABHOBECHS MEXIY
thazamu. [Ipasuio ¢a3 ['mbOca.
Jluarpamma coCTOSTHUS JUIst
OJTHOKOMITOHEHTHOW CHCTEMBI.
PaBHOBecHe xuIKUN PacTBOp -
nap B IByXKOMITOHEHTHBIX
cucremax. 3akoHsl ['n66ca-
KonoBanoa. 3akoHBEI pacTBOPOB
HE3NIEeKTPOIUTOB. JlnarpaMmel
IUTaBKOCTH. ["asmbBaHIIECKHE
sneMeHTs. OJ1. TaTbBaHIIECKOTO
snemenTa. Ceszp DJ1C
raJbBaHUYECKOTO SJIEMEHTA C
TEPMOAUHAMUYCCKUMHU
BEJIMYNHAMU XUMHUYECKOM
peakru. CKOPOCTh XUMHIECKOH
peakmuu. [ToctynaTs
XUMHYECKON KHHETHUKH,
KUHETHYIECKIE YPaBHEHHS
MPOCTBIX U CIIOKHBIX peaKL[l/Il\;I.
VYpaBHeHue AppeHuyca, TEOpUIO
aKTHBHUPOBAHHOTO KOMILIEKCa

3HaeT B COBEPILIECTBE YCIOBHUS
HAaITPaBJICHHOCTH W PaBHOBECHS
B XUMUYECKHUX PEaKIUSIX.
YpaBHEHUE U30TEPMBbI
XUMHUYECKOH PEAKIIUHU.
Koncranra paBHoBecus 1is
TOMOTCHHOH peakuuu B
UJeanbHON Ia30Boi cMecH U
crocoOs! ee BeIpaxxeHus. CBs3b
K,, K., Ky, K. Hpunamun Jle-
[Tarense. TepmoauHaMuyeckue
YCIIOBHSI PAaBHOBECHS MEXIY
(azamu. [Ipasmio ¢a3 ['m66ca.
JlmarpamMma COCTOSIHUS JIst
OJTHOKOMITOHEHTHOH CHCTEMBI.
PaBHOBecue KUAKHIA pacTBOp -
nap B AByXKOMITOHEHTHBIX
cucteMax. 3akoHbl [ no6ca-
KonoBanosa. 3axoHsl
PacTBOPOB HEANEKTPOIUTOB.
JluarpamMMBl IIIaBKOCTH.
lanpBaHMYECKHE HIIEMEHTHI.
O/1. rabBaHUYECKOTO
anemenTa. Cesaszp DJ1C
raJbBaHUYECKOTO 3JIEMEHTA C
TCPMOJUHAMUYCCKUMU
BEJIMYMHAMM XUMHYSCKOM
peakim. CKOpocTh
XAMHYECKOH PEaKIIHH.
ITocTynarel xXumMuyeckon
KUHETHKH, KHHETHIECKHe
YPaBHEHUS MTPOCTHIX U
CII0’KHBIX peakLui. YpaBHEHUE
AppeHnyca, TEOpHIO
AKTUBHPOBAHHOTO KOMILIEKCa
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OLICHKU KOHTPOJIA

Ywmeer pacCUUThIBaTh C

KpuTtepuu oneHuBaHus pe3yJbTaTOB 00y4eHUsI
OreHka Ornenka OreHka OreHka
Ko n Kon u nanmenobanue «HeyIOBJIETBOPUTEJIbHO» «YAOBJIETBOPHUTEIBHO / «xoporo» / «OTJHYHO» /
HanMCEHOBaHHE HHIUKATOPA NOCTHKCHHA / «HE 3aYTEHO» «3a4TEHO» «3a4TEHO» «3aYTEHO
KOMIIETCHUUH KOMIETCHUUH 0-59% 60-74% 75-89% 90-100%
OT max PEUTHUHIOBOM 0T max peuTUHroBOM OT max pelTuHroBoi 0T max peuTUHroBoi
OLIEHKU KOHTPOJIS OILIEHKU KOHTPOJIS OIIEHKH KOHTPOJIS
‘YMeeT pacCUnThIBaTh C
YBEpEHHO yYMEET PacCUUTHIBATD

HEOOJIBIINMHU OIIHOKaAMH

paBHOBeCHLIﬁ COCTaB

He ymeer paccuutbiBaTh
PaBHOBECHBIH COCTaB
XUMHUYECKUX pEeaKIii Mo
TEePMOANHAMUYECKIM JaHHBIM,
ONpeNeIATh BIMSIHUE BHEITHUX
(haxTOpPOB Ha BHIXOJ IIPOAYKTA,
CTPOUTE (pa30BEIE THarpaMMEl B
OJIHO- U ABYXKOMIIOHEHTHBIX
CHCTEMaXx, pPelaTh MPaKTHICCKHE
3a1a49u 1Mo (ha30BBIM
JrarpaMMam; IpUMEHATh 3aKOHBI
PacTBOPOB HEIIEKTPOIIUTOB;
HCTIOJIb30BaTh
3JIEKTPOXUMUYECKUE TaHHBIE JUIs
pacuera TepMOJANHAMUYECKUX
BEJIMYMH PEeOKC-pPEeaKIuii;
aHAJIM3UPOBATh KUHETUYECKUE
CXEMBI XUMHUYECKHX PEaKIui
HNpUONIKEHHBIMA METOJIaMH,
OTIPENENATh KHHETHIECKHE
XapaKTePHCTHKU MPOCTHIX U
CJIO’KHBIX PEAKIUH.

OIIMOKaMH PAaBHOBECHBIH COCTaB
XUMUYECKUX PeakIUii o
TEePMOANHAMUYECKIM JaHHBIM,
OIIPEAENATH BIUSHUC BHEITHUX
(haxTOpOB Ha BBIXOA MPOAYKTA,
CTPOUTH (pa3oBbIe JHATPAMMEI B
OJIHO- U IByXKOMIIOHEHTHBIX
CHCTEMax, pellaTh NPAKTUIECKHUE
3ama4u 1o (ha3oBBIM
JyarpaMMmaM; IIPUMEHSATh 3aKOHbI
PacTBOPOB HEAJIEKTPOJIMTOB;
HCTIONB30BATh
3NEKTPOXHUMHUUIECKUE TAHHBIE JUIS
pacdera TepMOMHAMHYECKIX
BEJIMUUH PEIOKC-pPEeaKInil;
aHAJIM3UPOBATh KUHETHYECKUE
CXEMBbl XUMHYECKUX PEeaKIUi
NPUOIIVKEHHBIMU METOJIAMH,
onpeNeNATh KHHETHYECKUe
XapaKTePHCTHKU MPOCTHIX U
CJIOXKHBIX PEAKIIMH.

PaBHOBECHBII COCTaB
XMMHUUYECKUX peakuui 1no
TEPMOJIMHAMUUYECKUM JIaHHBIM,
OIpeJeNATh BIUAHIE BHEITHUX
(haxTOpOB Ha BBIXOJ MPOAYKTA,
CTpOUTSH (pa3oBbIe JHATPAMMEI B
OJIHO- ¥ AByXKOMITOHEHTHBIX
CHCTEMaXx, PeIaTh NPaKTHICCKHIE
3ama4u 1o (Ha3oBbIM
JuarpaMMmaM; IPUMEHSATh 3aKOHbI
PacTBOPOB HEAJIEKTPOJIUTOB;

UCIIOJIb30BATh
JNEKTPOXHUMHUUIECKUE TAHHBIE IS
pacdera TepMOJHMHAMHYECKUX

BEJIMUMH PEIOKC-PEaKInit;
AHAIM3UPOBATH KWHETHIECKHUE

CXEMBI XUMUYECKHX PeaKIui

NPpUOIIVKEHHBIMU METOJIAMH,

onpeNeNiTh KHHETHYeCKUe

XapaKTEePUCTUKU IPOCTHIX U

CIIOXKHBIX PEaKLUi.

XUMUYECKUX peakiuii o
TEPMOJUHAMHYECKUM JIaHHBIM,
ONpeeIIATh BIMSAHUE BHEITHUX
(haxTOpPOB HA BEIXOJ MPOAYKTA,
CTPOUTSH (ha30BbIE JHATPAMMEI B
OJIHO- ¥ IByXKOMITOHEHTHBIX
CHCTEMaXx, pelaTh MPaKTHIECKHe
3amaqu 1o (ha3oBBIM
JarpaMMam; IpUMEHSTh 3aKOHBI
PacTBOPOB HEAIEKTPOIIHTOB;
HCTIOJIb30BATh
JNEKTPOXUMHUUECKHE JAHHbIE TS
pacdeTa TepMOANHAMHIECKIX
BEJIMUUH peOKC-peaKlnii;
aHANIN3UPOBATh KHHETHIECKUE
CXeMbI XUMUYECKUX PeaKI1i
NPUONVKEHHBIMUA METO/IaMH,
OIpeaeNnsaTh KHHETUUECKHE
XapaKTEpPUCTUKU NPOCTHIX U
CIIOKHBIX PEAKIMHU.
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Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

KpuTtepuu oneHuBaHus pe3yJbTaTOB 00y4eHUsI

OreHka Ornenka OreHka OreHka
«HEyI0BJIETBOPUTEIbHOY «YAOBJIETBOPUTEIBHOY / «xopomoy / «OTJIHYHOY /
/ «HE 3aU4TEHO» «3aYTEHO» «3aYTEHO» «3aYTEHO»
0-59% 60-74% 75-89% 90-100%

OT max PEUTHUHIOBOM
OLICHKU KOHTPOJIS

0T max peuTUHroBOM
OLIEHKU KOHTPOJIS

OT max pelTuHroBoi
OILIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

He BraieeT HaBBIKAMU PEIICHUS
THUITOBBIX 33714 110 OTIPEACICHAIO
TEPMOANHAMUYECKHUX BEITHINH
(Q, AU, AH, AG) B cucteme
H7ICANbHBIN I'a3 U B XUMUYECKHUX
pEeaKIysAX; HaBBIKAMU PELICHHS
THUIIOBBIX U HETUIIOBBIX 3a1a4 10
pacueTy paBHOBECHOI'O COCTaBa
XUMHYECKOW peaKIiu;
HaBBIKaMH BBITTOJIHEHHS
pacueTHO-TpaguyecKux padoT 1Mo
(a30BBIM PAaBHOBECHSM B OJJHO- H
JBYXKOMIIOHEHTHBIX CUCTEMAaX;
HaBBIKaMH pacyeTa
TEPMOANHAMHYECKHIX BEJIUYHH B
PaBHOBECHOM 3JIEKTPOXUMHUH U
pacTBOpax HE3JIEKTPOJIHUTOB;
MHTETPAITBHBIMU 1
mddepeHaTbHEIMI
METOJaMH aHaIN3a CKOPOCTeH
XUMHUECKUX peaKIui

YacTH4HO Bla/IceT HaBBIKAMU
PElLICHHUS TUIIOBBIX 3a/1a4 110
OTIPE/ICIICHUIO
TEPMOIMHAMUYECKHUX BEITMINH
(Q, AU, AH, AG) B cucreme
UiealbHBIN I'a3 M B XUMHUUECKHX
peaKkuusx; HaBbIKAMH PEIICHUS
THUIIOBBIX U HETHIOBBIX 3a/1a4 MO
pacueTy paBHOBECHOT'O COCTaBa
XUMHUECKOH peakiuy;
HaBBIKAMH BBIIOJIHEHHS
pacueTHO-TpaguIECKUX paboT Mo
(ha30BBIM PaBHOBECHSIM B OJJHO- H
JIBYXKOMIIOHEHTHBIX CHCTEMaX;
HaBBIKAMH pacyeTa
TEPMOIMHAMUYECKUX BEJIMYHH B
PaBHOBECHOH 31EKTPOXUMHUU U
pacTBOpax HEANEKTPOJIUTOB;
HHTETPAITBHBIMU 1
i depeHIanEHBIMI
METOJIaMH aHAJIU3a CKOPOCTeH

XUMHUYCCKUX peaKL{HfI

Xopo11o Bi1ageeT HaBbIKaMH
peleHs TUIOBBIX 3a4a4 M0
OIpEICNICHUIO
TEePMOJUHAMUYECKUX BETUYUH
(Q, AU, AH, AG) B cucteme
UJIealIbHBIN I'a3 M B XUMHUUECKHX
PEAaKIHAX; HABBIKAMHU PEIICHHS
THUIIOBBIX U HETUIIOBBIX 3a/a4 MO
pacdeTy paBHOBECHOTO COCTaBa
XUMHUYECKOH PEAKLINH;
HaBBIKAMH BBIIOJIHEHHS
pacuyeTHO-TpapuIeCcKUX paboT Mo
(ha30BBIM PaBHOBECHSIM B OJJHO- H
JIBYXKOMIIOHEHTHBIX CHCTEMaX;
HaBBIKAMH pacueTra
TEePMOANHAMUIECKHX BEJIUHH B
PaBHOBECHOH 31EKTPOXUMHUHM U
pacTBOpax HEIIEKTPOINTOB,;
HMHTETPANbHBIMU 1
1 depeHanIbHEIMI
METO/IaMH aHaJIM3a CKOPOCTeH

XUMHUYCCKUX peaKunifr

OTiMYHO BlIaJieeT HaBbIKaMU
PCIICHUS TUIOBBIX 337134 110
OIPE/ICTICHHUIO
TEPMOJMHAMHUYCCKHUX BEJINYHH
(Q, AU, AH, AG) B cucreme
UJIeaNbHBIN I3 U B XUMHYECKHUX
PEaKUHsX; HaBBIKAMHU PEIICHUS
THIIOBBIX U HETHIIOBBIX 3a/1a4 10
pacueTy paBHOBECHOT'O COCTaBa
XUMHUYECKOM peaKiny;
HaBBIKAMH BBIITOJTHEHHS
pacyeTHO-TpaduIecKux padboT Imo
(ha30BBIM PaBHOBECHSM B OJTHO- U
JIBYXKOMITOHEHTHBIX CHCTEMaXx;
HaBBIKAMH pacyeTa
TEPMOANHAMUYECKHX BEJIUYHH B
PaBHOBECHOIT HJIEKTPOXHUMHH U
pacTBOpax HEANEKTPOJIUTOB;
HHTErPANbHBIMU U
i depeHIatbHBIMI
METO/IaMH aHaIh3a CKOPOCTeit
XHMHYECKHX PEaKIHil
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Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

KpuTtepuu oneHuBaHus pe3yJbTaTOB 00y4eHUsI

OreHka
«HEyI0BJIETBOPHUTEJbHO»
/ «HE 3aYTEHO»
0-59%

OT max PEUTHUHIOBOM
OIIEHKH KOHTPOJIS

Onenka
«YAOBJIETBOPUTEIBHOY /
«3aYTEHO»
60-74%

OT max PeHTHHIOBOM
OIICHKU KOHTPOJIS

OreHka
«xoporo» /
«3aYTCHO»
75-89%
0T max peiTUHTroBOii
OLICHKU KOHTPOJIS

Ornenka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOM
OIICHKH KOHTPOJIS

HUIIK-1.3. Ilpumensem
Mamemamuyeckuti annapam
0 peuienus 3a0a4 8 obracmu
MEXHON02UY NPOUZBOOCHEA
Mamepuanos u uz0enul
INEKMPOHUKU U
HAHOINEeKMPOHUKU

He 3HaeT OCHOBHEIE TIOHATHS 1
TeopeMsl Au¢ HepeHIUATEHOTO |
HHTETPAIBHOTO UCUHUCICHUS
(GyHKIUIA OTHON U HECKOIBKUX
MIEPEMEHHBIX, TEOPUH PAIOB U
nmuddepeHIaNTbHBIX YpaBHEHNUIH
JUISL penieHns 3a1a4 GU3HIecKoi
xumun. He ymeer peratsb
OCHOBHEBIE BHIbI
muddepeHaIbHBIX YpaBHEHHIA;
HNPUMEHATH TEOPHIO PSATOB IS
pelIeHns NPUKIAIHBIX 3a/1a9;
pelraTh CrenuanbHbIe 3aa4H,
HNPUMEHSIS] 3JIEMEHTBI BEKTOPHOTO
aHanm3a, TeOpHU QYHKIIUU
KOMIUIEKCHOTO TEPEMEHHOTO U
OIepaIMOHHOr0 Hcuucnenus. He
BJIa/Ie€T OCHOBHBIM
MaTeMaTHIECKHM aMIapaToM IS
pemenns audepeHnnaNIbEHbIX
YpaBHEHUIT; NIPUMEHEHHUS TEOPUHN
PSLIOB IS peIIeHUs TPUKIIaHBIX
3a/1a4, PELIECHUS CIIELUMAIbHBIX
3a/1a4; IPUMEHSAA DJIEMCHTBI
BEKTOPHOTO aHAJIN3a, TEOPUH
(YHKINH KOMIIEKCHOTO
MEePEMEHHOTO U OTIEPAIIOHHOTO
HCUHCIICHHS

YacTUIHO 3HAaeT OCHOBHBIE
TIOHSTHUS U TEOPEMBI
IuddepeHInaIbHOTo U
UHTETPAIBHOTO UCUUCICHUS
(hyHKUIUI OTHON M HECKOJIBKUX
NIePEeMEHHBIX, TEOPUH PAIOB U
i epeHIATBHBIX YpaBHEHUH
JUISL peleHus 3a1a4 GU3HIecKoit
xuMHH. YacTHYHO yMeeT pentaTh
OCHOBHBIE BHIBI
nuddepeHInaIbHEIX YpaBHEHNU;
MIPUMEHSTH TEOPHUIO PAIOB IS
pelIeHns IPUKIaAHBIX 3a/1ad;
pemIaTth CrenuanbHbIe 3a/[a4H,
NPUMEHSIS] 3JIEMEHTEI
BEKTOPHOT'O aHAJIN3a, TEOPUH
(YHKIIMY KOMIUIEKCHOTO
MEPEMEHHOT0 U OIEPAIlMOHHOTO
ncuncnenns. Crabo Biazgeer
OCHOBHBIM MaT€MaTHIECKUM
anmaparoM ISl perIeHus
nmuddepeHITaTbHBIX
YpaBHEHUIl; MPUMEHEHHS
TCOPHHU PAAOB IJId PELICHUA
MNPpUKIAJHBIX 3a4a4, pCIICHUA
CIICUAJIBHBIX 3a1a4; IPUMCHSA S
3JIEMEHTHI BEKTOPHOTO aHAIN3a,
TeopHH QYHKIHH
KOMIUIEKCHOTO TIEPEMEHHOTO H
OTIePaMOHHOTO UCYUCTECHHS

XopoI1o 3HaeT OCHOBHbBIE
TIOHSTHUS U TEOPEMBI
nuddepeHInaIbHOTO U
HHTETPAILHOTO UCUHUCICHUS
(hyHKUIUI 0OTHON M HECKOJIBKUX
NIePEeMEHHBIX, TEOPUH PAIOB U
i depeHITHaTBHBIX YpaBHEHUIH
JUISL pelieHus 3a1ad GU3HIecKoit
XUMHH. XOPOIIO YMEET perarh
OCHOBHBIE BHIBI
muddepeHInaIbHEIX YpaBHEHNU,
MIPUMEHSATH TEOPHUIO PAIOB IS
pelIeHns IPUKIaAHBIX 3a/1a4;
pemIaTh CreruanbHbIe 3aa4H,
NPUMEHSIS] JIEMEHTEI
BEKTOPHOT'O aHAJN3a, TEOPUH
(DYHKIIMY KOMIUIEKCHOTO
MEPEMEHHOT'0 U OIEPaIlMOHHOTO
HCUHCIICHHUS. XO0POIIO BIajeeT
OCHOBHBIM MaT€MaTHIECKIM
anmaparoM JUIs pereHus
muddepeHITnaTbHBIX
yPaBHEHUI; IPUMEHEHHUS
TEOPHUH PAJIOB JJIS PEILICHUS
MNpUKIAJHBIX 3aa4, pCIICHUA
CIICUAJIBHBIX 3a1a4; IPUMCHAA
3JIEMEHTHI BEKTOPHOTO aHAIN3a,
TeopHH QYHKIHH
KOMIUIEKCHOTO TTEPEMEHHOTO H
OTIePaMOHHOTO UCUUCTECHHS

OTINYHO 3HAET OCHOBHBIE
TOHSTHUS U TEOPEMBI
1 hepeHITHATBEHOTO ’
HHTETPAITBEHOTO UCYHUCIICHUS
(GyHKUIHMIT 0OTHOM M HECKOJIBKUX
MIEPEMEHHBIX, TEOPUH PSIOB U
nudQepeHInaIbHbIX YpaBHEHUH
JUTS peIIeHNs 3a7a4 pru3naeckoi
xumuu. OTINYHO yMEeT pemaThb
OCHOBHBIE BUIBI
muddepeHINATBHBIX YPaBHCHUIA,
MPUMEHSATH TEOPHIO PSIOB IS
pelIeH s IPUKIAAHBIX 3a/1ad;
peuiaTh CrelyaibHble 3aJa4H,
MIPUMEHSIS YIIEMEHTHI
BEKTOPHOTO aHAIIN3a, TEOPUHI
(hyHKIUH KOMITJIEKCHOTO
TIEPEMEHHOTO U OTIEPAI[HOHHOTO
HUCYUCIIEHMS. Y BEPEHHO
BJIa/Ie€T OCHOBHBIM
MaTeMaTH4eCKHUM alnapaToM
JUISL peLIeHHsT
1 depeHIanbHbIX
YpaBHEHUI; IPUMEHEHUS
TEOPUH PANOB IS PEIICHUS
MPUKJIAJHBIX 33/1a4, PeIIeHHs
CIICIMANIBHBIX 33/1a4; TIPAMEHSS
3JIEMEHTBI BEKTOPHOTO aHaIn3a,
TeOpHu HYHKIUU
KOMILJICKCHOTO IEPEMEHHOT0 U
OTIePAlMOHHOTO HCUUCIICHHS
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Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

KpuTtepuu oneHuBaHus pe3yJbTaTOB 00y4eHUsI

OreHka
«HEyI0BJIETBOPHUTEJbHO»
/ «HE 3aYTEHO»
0-59%

OT max PEUTHUHIOBOM
OIIEHKH KOHTPOJIS

Onenka
«YAOBJIETBOPUTEIBHOY /
«3aYTEHO»
60-74%

OT max PeHTHHIOBOM
OIICHKU KOHTPOJIS

OreHka
«xoporo» /
«3aYTCHO»
75-89%
0T max peiTUHTroBOii
OLICHKU KOHTPOJIS

Ornenka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOM
OIICHKH KOHTPOJIS

HIIK-1.5. Obpabamvieaem
8bIXOOHbIE OaHHble, NPOBOOUM
coomseememeayrouue
pacueml, Op2aHU306bI18aAEN
Mempoocuieckoe
obecneuenue
MEeXHOJI02UHECKUX NPOYECCo8
u npedcmagnsem
9KCHEePUMEHMAIbHbIE OAHHbLe

He 3HaeT meTop1 00paboTKI
9KCHEPUMEHTAJILHBIX JaHHBIX, B
TOM YHCJIC CTATUCTHYECKUE;
IIpaBUiIa IPE/CTaBICHHS
9KCIEPUMEHTAIbHBIX AaHHBIX. He
yYMeEeT OIHCHIBATH POBE/ICHHBIE
AKCIIEPUMEHTHI; BBIMOJIHSITH
pacueTsl C UCIONIB30BAHHEM
9KCIEPUMCHTAIBHBIX U
CIIPaBOYHBIX JAHHBIX;
00pabaTbIBaTh MOTyYEHHBIE
9KCHEPUMCHTAIBHBIC TaHHBIC;
BBICKa3bIBATh CBOIO TOYKY 3PCHHS
B 00CYX/JICHUH Pe3yIIbTaTOB;
MPOBOJUTH OLIEHKY
MPAaKTUYECKOI 3HAYMMOCTH
pe3yiIbTaToB HccaenoBanus. He
BJIaJieeT MEeTOAaMu 00paboTKU
Pe3yJIbTaTOB HKCIIEPHMEHTA,;
(bU3NKO-XUMHUYECKHM anIapaToM
PacyeTHO-TEOPETHUECKHX
METO/IOB JUIsl H3y4YEHHsI CBOWCTB
BEIIECTB U MPOLIECCOB € UX
y4acTHem

YacTUYHO 3HAET METOABL
00paboTKH
IKCIIEPIMEHTAIILHBIX JaHHBIX, B
TOM YHCIIE CTATHCTHYECKHE;
MIpaBHJIa IPEACTABICHHS
9KCTIEPUMEHTAIIBHBIX JaHHBIX.
Cnabo ymeeT OIUCHIBATh
HPOBEICHHBIC IKCIICPHUMEHTBI;
BBITOJIHATh PACUYETHI C
HCIOJIb30BaHUEM
9KCIIEPUMEHTAIIBHBIX 1
CIIPaBOYHBIX JaHHEIX;
o0pabaThIBaTh MMOJIyUCHHBIE
JKCIIEpUMEHTAJIbHBIC JTaHHbIE;
BBICKA3bIBATH CBOIO TOUKY
3peHHs B 00CYKICHUH
PpEe3yJBTaToOB; MPOBOIHUTH
OIIEHKY IPaKTU4YeCKOU
3HAYUMOCTH PE3yJIbTaTOB
uccnenosanus. Cinabo Brajeer
MeToAaMH 00paboTKH
Pe3yJIbTaTOB IKCIIEPHMEHTA;
(DU3MKO-XUMHYECKHM
anmapaToM pacyeTHO-
TEOPETHYECKUX METOMIOB JUIS
W3Y4YEHHS CBOMCTB BEILECTB U
HPOLIECCOB C MX YYaCTHEM

XO0po1110 3HaeT METObI
00paboTKH
IKCIIEPHIMEHTAIIbHBIX JaHHBIX, B
TOM YHCIIE CTATUCTHYECKHE;
TIpaBHJIa IPEICTaBICHHS
9KCTIEPUMEHTAIIBHBIX JaHHBIX.
‘YMepeHHO yMeeT ONMChIBATh
MPOBEICHHBIC YKCIIEPIMEHTHI;
BBITIOJTHSTH PAcUeThl C
HCTIOTb30BaHHEM
9KCIIEPUMEHTAIIBHBIX 1
CIIPaBOYHBIX JaHHEIX;
00OpabaTkIBaTh MOJIyICHHBIE
JKCIIEpUMEHTAJIbHBIC JIAHHbIE;
BBICKa3bIBATH CBOIO TOUKY
3peHus B 00CYKICHUH
pe3yIbTaToOB; IPOBOJUTH
OIIEHKY IPaKTUYEeCKON
3HaYNMOCTH PE3YIIbTaTOB
uccien0BaHust. X0polo
BJIaJieeT METOIaMH 00paboTKH
PEe3yNbTaTOB 3KCIIEPHMEHTA,;
(DU3MKO-XUMHYECKHM
anmapaToM pacd4eTHO-
TEOPETHIECKUX METOIOB IS
W3y9EHHs] CBOWCTB BEUIECTB I
MIPOIIECCOB C UX YJaCTHEM

OTIMYHO 3HAET METOIbI
00paboTKH
9KCIEPUMEHTAJIbHBIX JaHHBIX, B
TOM YHCIIE CTATHCTHIECKHE;
MpaBHJIa NIPEACTABICHHS
9KCIEPUMECHTAIBHBIX JIAHHBIX.
OTJIMYHO yMEET ONUCHIBATD
MIPOBEJICHHBIE SKCIIEPUMEHTBI;
BBIIIOJIHATD PacyueThl ¢
HCIIONB30BaHHEM
9KCHEPUMEHTAIBHBIX U
CIPaBOYHBIX JIAHHBIX;
00pabaTbIBaTh MOJTyYCHHBIE
JKCIIEpUMEHTAIIbHBIE JTAaHHBIE;
BBICKa3bIBATH CBOIO TOYKY
3peHHs B 00CYXKICHHN
PEe3yJIbTaTOB; IPOBOIUTH
OIIEHKY MPaKTUYECKOM
3HAYMMOCTH PE3yJIbTaTOB
HCCIIeI0BaHMs. Y BEPEHHO
BJIaJICET METO/IaMU 00paboTKN
Ppe3yIbTaTOB IKCIIEPUMEHTA;
(bHU3UKO-XUMHYECKHM
anmnapaToM pacueTHO-
TEOPETHYECKUX METO/IOB JUIS
H3Y4eHUsI CBONCTB BEIIECTB U
MPOLIECCOB C MX YYacTHEM
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6. YYHEBHO-METOAUYECKOE OBECIHEYEHUE JUCHUIIJINHBI
6.1. YueOHas iuTeparypa, neyaTHble H31aHusA OM0IM0OTEdYHOro hoHIa

bubnuoreunsiii (HOH/ YKOMIUIEKTOBAH IMEYAaTHBIMU U3JIaHUAMH U3 pacyeTa He MeHee 0,25
9K3EMILIApA KaXJ0ro U3 M3/IaHuM, YKa3aHHBIX HIDKE HA Ka)XJ0ro oOydarollerocs M3 4yucia JIHIl,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOIIYIO JUCLUIUIUHY.

1.1 Kacarkuna H.B. ®usmueckas xumus: Yuebd. mocodome / M.B. Kacarxkmna, T.M.
[Tpoxoposa, E.B. ®enopenko. - M.: PUOP, 2016. - 250 c.

1.2 TumakoBa E.B. ®usndeckas xumusi. XuMU4ecKas TEPMOJAMHAMUKA: Y4eOd. mocooue /
E.B. Tumakosa, E.M. Typno, H.®. YBapos; HoBocu®. roc. texs. yH-1. - HoBocubupck, 2015. -
165c.

1.3. Kynpsimesa, H.C. ®usnueckas xumusa: Yueonuk / H.C. Kynpsimesa, JI.I'. bonnapesa.
- M.: FOpaiit, 2014. 341 c.

6.2. CnpaBouHo-Oubnorpaduyeckas aureparypa

2.1 Kapramos B.P. ®wusnueckas xumus. 30pannbie rnaBel: Y4e0. mocobue/ B.P.
Kapramos. HI'TY um.P.E.AnekceeBa. - H.Hosropon, 2018. - 225 c.

2.2 KapramoB B.P. ®usnyeckas xumus pactBopos: Yueb. mocodbue/ B.P. Kapramos, T.H.
Cokomnoga, A.A. Kanununa; HI'TY um.P.E.AnekceeBa. - H.Hosropon, 2016. - 137 c.

6.3. MeTonnueckne yKa3aHusl, peKOMEHIAIUH U IPyrHe MaTepHuabl K 3aHATHAM

B cnucok «Meroanueckue ykazaHus, peKOMEHIAUU U APyrue MaTepuasbl K 3aHATUIM»
BKJIIOYAIOTCS METOJIMYECKHE YKa3aHUs WU PEKOMEHJALUU [0 MNPOBEICHHUIO J1a0O0paTOPHBIX U
MPAKTUYECKUX YUEOHBIX 3aHATUN MO JaHHOW AUCLUIIIIMHE:

6.3.1 Memoouueckue ykazanus, pa3padomannsle NPenooasamenimu:

3.1 IlepBoe Hawano TepMOAMHAMHUKHU. TepMoXuMHs: Y4eOHO-METOJ. MOCOOME K IMpPaKT.
3aHATUAM 10 aucl. "duz.xumusa" s cTyl., o0ydaromuxcs Mo HanpasieHusaM "buorexHonorus"
u "Xumnueckas TexHol." qHeBHoOH Gopmbl o0yduenus / HI'TY um.P.E.Anekceesa / T.H.Cokoinoga,
E.I1.KomoBa, M.B.TemuoBa. H.Hosropon, 2020. - 31 c.

3.2 OmpeneneHue SHTAIBIMHA THAPATOOOPA30BAaHUS COJH. YUEOHO-METOJ. IMoco0ue K
na0.3aHATUSIM 0 Aucl. "®uz.xumus" 11 CTy., 00ydaromuxcs Mo HanpaBieHUsIM "XuMudeckas
texHojorus u "buorexnonorus" aueBHoi ¢opmbel o0yuenus / HI'TY um.P.E.Anekceea /
T.H.Cokonosa, M.B.Temnosa. H.Hoeropos, 2021. - 13 c.

3.3 Bropoii mpuHIMN TePMOAWHAMHUKHN: MeETOJ. yKa3aHHUs K IMPaKT. 3aHATUSAM I10 JIUCIIL.
"Ouz.xumus"  Uis cTyd., OOyYalolMXcs IO HampaBieHUsM "XuUMHUYeckas TeXHOJ.'",
"buotexHonorus», «DJIEKTPOHUKA M HAHOAJIEKTPOHMKA', "MarepuanoBeeHUEe U TEXHOI.
marepuanos”, "Meramnyprus', Bcex ¢opm oOyuenus / HITY wum.P.E.AnekceeBa /,
B.P.Kapramos, T.H.CokonoBa, A.A. Kanuuuna, M.B.Yennokona, E.Il.Komosa. H.Hosropon,
2013. - 36 c.

3.4 XuMHuuecKoe paBHOBECHE B MJICAILHO-TA30BbIX PEAKIMIX: Y4eOHO-METO. TocoOne K
MpakT. 3aHATHAM 10 Auch. "dus.xumus" s CTyd., OOYy4alOmUXCS 10 HANpaBICHUSIM
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"Xumudeckass TexHonl." wu "buorexHomorms" mHEeBHOW dopmbl  0o0yuenus / HITY
uMm.P.E.Anekceesa / T.H.Cokonosa, E.Il.Komosa, M.B.TemuoBa. H.Hosropogn, 2020. - 45 c.

3.5 I'ereporeHHble paBHOBECHS B OJHOKOMIIOHEHTHOW CHUCTeMe: Y4eOHO-METOJI. ocodue
no auci. "®Ouz.xumus" anas CTyl., oOydaromMXcs Mo HampaBiaeHUsM "XuMUYecKas TEXHOI" U
"buorexnomnorusa" Bcex ¢opm ob0yuenuss / HITY wum.P.E.Anekceea / E.Il.Komona,
T.H.Coxkonoga, C.B. [Tnoxos. H.Hosropox, 2021. - 29 c.

3.6 PactBOpbl HEINEKTPONIMUTOB: MeroA.mocodue K MPakT. 3aHATUAM IO JIUCIL.
"®uznveckas XumusA', I8 CTyHd., OOYyYalOImUXCsA MO HampaBieHusM "buorexHomorus",
"Xumuyeckass TEXHOJI., "DJIEKTpOHUKA M HAHO3JEKTpoHHKA', "MarepuanoBeieHUE U TEXHOJI.
marepuanioB”, "Meramwtyprus”, Bcex ¢opm o0yuenus/HI'TY um.P.E.Anekceesa/T.H.Cokoosa,
["'M.Mouaos, E.Il. Komosa, O.B. Ky3una, A.A. Kanununa, B.P. Kapramos. H.Hosropona, 2016.
-43 c.

3.7 WccrienoBanne paBHOBECHS TOMOTEHHOW XMMHUYECKOW pEaKkIMu B pacTBope: YueOHO-
MeTon. mocobue Kk nab. 3aHsaTusAM no guch. "®duz.xumus" IS CTyd., OOy4aroumxcs IO
HampaBieHusM "Xumuueckas TexHonorus u "buorexnonorus" aHeBHOH (OpMbI 00ydeHHS /
HI'TY um.P.E.Anekceesa / T.H.Cokonosa, M.B.TemnoBa. H.Hosropon, 2021. - 10 c.

3.8 dazoBbie paBHOBECHS JKUIKOCTh-TIAP B JIBOMHON cucTeme: Y4ueOHO-METO/. mocodue K
7a0. 3aHATUSIM 10 auct. "®uz.xumua" 1 cTyl., o0ydaromuxcs 10 HanpasieHusM "Xumuueckas
texHonorusi" u "buorexnomorus" mHeBHOW ¢opmbl oOyuenuss / HI'TY wum.P.E.AnekceeBa /
T.H.Cokonosa, E.Il.KomoBa. H.Hosropoz, 2021. - 22 c.

3.9 da3oBble paBHOBECHsI B JBOMHOW cucTeMe: YuUeOHO-METOJ. MocoOue K IPaKT.
3aHATUAM o aucl. "®duz.xumusa" Ans cTyld., oO0ydarolmuxcs MO HampaBieHUsM '"Xumuyeckas
texHoi." u "buorexHonorus" nHeBHOW ¢opmbl oOyueHus/HI'TY  um.P.E.Anekceesa/
I''M.Mouanos, T.H.CokonoBa, E.Il.KomoBa, O.B.Ky3una, B.P.Kapramos. H.Hosropogn,
2015. - 37c.

3.10 Onpenenenre KOHCTAaHT XUMHUYECKOTO paBHOBECHs U BeIMUUHBI AG OKHMCIMTENbHO-
BOCCTAaHOBUTENIBHON peakuuu o 3HaueHuto J/]C ranpBaHnyeckoro snemMeHta: MeTon. ykazaHUs
K MPaKT. 3aHATHAM 110 nucil. "duzndeckas Xumus'", s CTY., 00yJaroImuXCcs MO HaMpaBICHUSIM
"Xumuueckast TexHoi." u "buorexHonorus", Bcex popm obyuenus /| HI'TY um.P.E.Anekceesa/
B.P. Kapramos, T.H.Cokonosa, C.B. [lmoxos, T.A. Auukuna, A.A. Kamuauna, B.M. [Ipoxopos.
H.Hosropona, 2014. - 20 c.

3.11 KuHeTHKka XMMHMUYECKHX pEaKIMi: Y4eOHO-MeTOJ. MOCOoOMe K MPaKT. 3aHATHSIM IO
quci."duz.xumusa" A1 CTy[., 00yJaromuxcs 1Mo HampaBiIeHUusM " XUMHUECKass TEXHOJOTUs" U
"buorexnonorus" nHeBHON ¢opmbl oOyuyenus / HI'TY wum.P.E.Anekceea / T.H.Cokoroga,
M.B.TemuoBa. H.Hosropon, 2021. - 39 c.

3.12 TlonspuMeTpuvecKoe HCCIeOBaHNE KWHETHKH KHCIOTHOW HWHBEPCHH Caxapo3bl:

"

Meroa. ykazaHus K Jia0. 3aHATHAM 10 auch. "®dusz.xumus" s CTyd., oOyJarouiuxcs o
HanpasieHusM "Xum.texHonorua" u "buorexnonorus" nHeBHON (dopmbl oOyuenus / HI'TY
uMm.P.E.AnekceeBa / T.H.CokonoBa, C.FO. Pagoctun, A.A. Kamunumna, B.P. Kaprtamos.
H.Hosropog, 2014. - 27 c.

3.13 Kuneruka HoaupoBaHus aleToHa B KHCIOW cpene: YueOHO-MeTon. mocodue K jabd.
3aHATUAM 10 aucl. "®duz.xumusa" A8 CTyd., OOYYaIOIUXCs MO HANpaBiICHUsAM "XUMHUECKas
texHosiorusi u "buortexHomorus" aHeBHON ¢dopmbl oOydeHuss / HI'TY wum.P.E.AnekceeBa /
T.H.Cokonora, M.B.Temuosa. H.Hosropox, 2021. - 29 c.
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6.3.2 Memoouueckue ykazanus, paspadomannsvie HI'TY

3.1. Meroauueckue PEKOMEHIAMU IO OPraHU3alud ayAUTOPHOWH paboThl. [IpHHATHI
YuebHo-meronuyeckum coeroM HI'TY um. P.E. AnekceeBa, npotokos Ne 2 ot 22 anpens 2013 r.
DIIEKTPOHHBIN azipec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hara obopamenns 23.09.2015.

3.2 Meroaunyeckue peKOMEHJAlMU [0 OPraHU3allK U IITAHUPOBAHUIO CaMOCTOSITEIIbHON
paboTHI CTYNEHTOB 1Mo auciuiuinHe. [IpuaaTer YuebHo-meToauyeckum copetoM HI'TY um. P.E.
Alekceesa, MIPOTOKOJ No 2 oT 22 arnperns 2013 T. DJIEKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe nocobue «IlpoBeneHune 3aHATHI C MPUMEHEHHEM HHTEPAKTUBHBIX (HopM H
MeronoB  oOyuenusi», EpmakoBa T.WM., MHWeamkwun E.I'., 2013 r. DaekTpoHHBII
anpec:http://www.nntu.ru/RUS/otd_sl/'ymy/metod _dokym obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMALIMNOHHOE OBECIIEYEHUME JUCHUIIJIMHBI
VYuebHblil mpouecc MO  JUCHMIUIMHE  oOOecreyeH HeOoOXOAMMBIM  KOMIUIEKTOM
JMLIEH3MOHHOTO U CBOOOJHO PacIpOCTPAHAEMOr0 IPOrPaMMHOIO OOECIEUeHMs, B TOM YHCIE
OTEYECTBEHHOI'0 IPOU3BOJACTBA (COCTaB MO IUCHMIUIMHE ompeaeneH B Hacrosuuedl PIT wu
MOJUIEKHUT OOHOBIICHHIO MTPH HEOOXOAUMOCTH).

7.1. Ilepeyenb pecypcoB  HMHGOPMAIHOHHO-TEIEKOMMYHUKAIIMOHHOH  CeTH
«MHTEepHET», HEOOXOAMMBIX AJISl OCBOCHHS TUCHHUILINHBI (MOLYJIs1)

[lepeuenb mporpaMMHBIX TPOIYKTOB, UCIIOJIBb3YyEMBIX IIPU MPOBEACHUU PA3IHYHBIX BUIO0B
3aHSATUHN TIO TUCHUIUTAHE (OTKPBITHIN TOCTYII):

1. Koncynprantllmoc [DnekrponHslit pecype]: CrnpaBouyHas mpaBoBasi cuctema. - Pexum
nocrtyna: http://www.consultant.ru/.

2. Hayunas onextponHas Oubmmorexka E-LIBRARY.ru. — Pexum nocryma:
http://elibrary.ru/defaultx.asp

3. DnekTpoHHas OubaMoTeuHas cucteMa [10BOIKCKOTO TOCY/IapCTBEHHOTO YHUBEPCUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum poctyma:http://elib.tolgas.ru./ - 3ari. ¢ skpana.

4. DneKTpOHHO-OMOIMOTeYHas cucTeMa Znanium.com [JNeKTpOHHBIA pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpbIToe 0Opa3oBanue [ DIEKTPOHHBIH pecypc]. - Pexxum nocryma: https://openedu.rul/.
- 3ari ¢ ’KpaHa.

6. Polpred.com. O63op CMHU. Ilonnomexcmosas, mHoeoompaciesas 6asa oanuwvix (B/])
[Onexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. basvl oannvix Beepoccuiickoeo uHcmumyma HayuHou u mexHuyueckol uHgopmayuu
(BUHUTHU PAH) no ecmecmgeHHbIM, MOYHbIM U MEXHUYECKUM HAYKaM DNeKmpOoHHbl pecypc]. -
Peosicum docmyna: http://www.viniti.ru. — 3aen. ¢ sxpana.

8. Yuueepcumemckas unpopmayuonnas cucmema Poccusi [Dnekmpounnwiii pecypc]. -
Peosicum docmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

7.2. IlepeyeHb NPOrpaMMHOro oOecnevyeHHss M HHE(OPMAIMOHHBLIX CHPABOYHBIX
CHCTEM
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http://elibrary.ru/defaultx.asp
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http://znanium.com/
http://www.polpred.com/
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Tabnuya 7 - Ilepeuens 31eKmpoHHBIX OUOIUOMEUHBIX CUCEM

Ne HaumenoBanue bC Ccblika, 10 KOTOpPO#
ocymectBiasiercst nocryn k 9bC
1 KoHCynbTaHT cTyeHTa http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 HOpaiit https://biblio-online.ru/
Taonuya 8 - Ilepeuenv npozcpammnozo obecnevenusn
IIporpammHoe oGecnieyeHue, MCMOJIb3yeMoe B IIporpammHuoe obecnevyenune
YHHBepCcHTeTe HAa JOTOBOPHOI OCHOBE cBO0OOJHOIO0 pacnpocTpaHeHus!
Microsoft Windows XP, Prof, S/P3 (moanmucka DreamSpark Open Office 4.1.1 (uneH3us
Premium, morosop NeTr113003 ot 25.09.14) Apache License 2.0)
Microsoft Windows 7 (moanucka MSDN 4689, nmoanucka Adobe Acrobat Reader
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14) (FreeWare)

Visual Studio 2008 (roamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)
Microsoft Office Professional Plus 2007 (iunen3us Ne
42470655)
Microsoft Office (;unien3ust Ne 43178972)
Windows XP muw. Ne 65609340
Office 2007 sur. No 43178971
Microsoft Windows XP Professional (siutiensust Ne 43178980)
MicrosoftOffice 2007 (tuniensus Ne 44804588)

1C npennpusrtue 8.1 (JULEH3UOHHOE COTJIAIICHNE
Ne800908353 ¢ 3A0 «1C»)

Adobe Design Premium CS 5.5.5 (muniensust Ne 65112135)

Dr.Web (norosop Ne 31704840788 ot 20.03.17)

Koncynprantllnroc (Jlorosop Ne 28-13/16-313 ot 27.12.16)

Texakcnept ([Jorosop Nel00/860 ot 22.12.2016)

B Tabn. 9 ykazaH mnepeueHb NpOQPecCHOHANBbHBIX 0a3 JaHHBIX M HMH(OPMAIMOHHBIX
CIPAaBOYHBIX CHCTEM, K KOTOpPbIM oOecreueH AOoCTymn (yIaleHHbIH A0CTym). JlaHHBIM nepedeHb
HOJUIEXHUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusimMu GI'OC BO.

B nanHoM paszzgene MoOryT ObITh MPHUBEAECHBI pecypchbl (CCBUIKM Ha CAMThI), HA KOTOPBIX
MOYKHO HaMTH TOJNE3HYI A Kypca MHPOpPMalWio, B T.4. CTATUCTHYECKUE WM CIPAaBOYHBIE
JTlaHHbIE, y4eOHbIe MaTepHalibl, OHJIAH KYpCHI U T.J.

Tabnuya 9 - Ilepeuenv coeépemennvlx npogheccuonHanrbnvix 6a3 OAHHBIX U
UHPOPMAYUOHHBIX CRPABOUHBIX CUCHEM

. OCTYII K pecypc aJICeHHbIN
HaumenoBanue npogeccnoHanbHOM 6a3bl Hloctyn Kk pecypey (1

" JAOCTYI C YKa3aHUeM
Ne AAHHBIX, HH(POPMALMOHHO-CIIPABOYHOM .
CCBHLIKHM/T0CTYN U3 JIOKAJIbHOM ceTH
CHCTEMbI
YHHBEpPCHTETa)

1 baza fmaHHBIX CTaHIApTOB M PETJIAMEHTOB https://www.qgost.ru/portal/gost
POCCTAHIAPT /lhome/standarts
OnexTpoHHAass 0Oa3za HW30paHHBIX CTaTedl 11O )

2 P P http://www.philosophy.ru/
dmtocopun
E 7 a SKOHO ec .

3 AT DXHB KOHOMHTHECKIX 1 http://sophist.hse.ru/data_access.shtml

COHOJIOTHYCCKHUX JaHHBIX

ba3el mamppix HamuowanbHOro  coBeTra IO

N http://www.ncva.ru
OLOCHOYHOU ACATCIIBHOCTHU

5 | CopaBouHas npaBoBast cucrema JIOCTYT U3 JIOKAJIBHOM CETH
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http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
http://www.philosophy.ru/
http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru/

. OCTYII K pecypc aJICHHBIH
HaumenoBanue npogeccnoHanbHOM 6a3bl Hlocryn k pecypey (ya
. AOCTYI € YKa3aHHeM
Ne JAHHBIX, HHGOPMALMOHHO-CIIPABOYHOM N
CCBIJIKH/IOCTYI U3 JIOKAJBHOM CeTH
CHCTEeMBbI
YHHBEpPCHTETa)
«Koncynprantlirocy
WudopMannoHHO-CIIpaBOYHAs CHCTEMa .
6 JOCTYT U3 JIOKAJIbHOW CeTH
«Texkcnepr»

8. OBPA3OBATEJIBHBIE PECYPCbI V11 UTHBAJINJIOB U JINILL C OB3

B Tabn. 10 yka3zaH mepedeHb OOpa30BATEIBHBIX PECYpCOB, HMEKONUX (HOpMBI,
aJalITUPOBAHHBIE K OTPAHUYECHUSM HMX 3J0POBBS, A TAK)KE CBEICHHUS O HAIMYMU CHEUUAIBHBIX
TEXHUYECKUX CPEACTB OOy4YeHUs KOJUIEKTUBHOTO U WHIUBUAYAIbHOTO MOJb30BaHus. [lpu
3aMOTHCHUH TAOJMHUIBI MOXET OBITh WCIOJb30BaHA HWH(OpMAamms, pa3MelleHHas B IOApa3Jeie
«JdoctynHas cpema» chmenuanusupoBaHHoro pazgena caiita HITY  «Csegmenust 00
obpasoBatenbHOM opranusaie» https://www.nntu.ru/sveden/accenv/

Taoénuya 10 - Obpazoseamenvusie pecypcel 014 uHeaIu00s u auy ¢ OB3

CaeeHust 0 HAJIMYHMH CHENHMATBHBIX
Ilepeuenn 00pa3zoBaTe/IbHBIX PeCypcoB,
TEeXHHYECKHX CPEACTB 00y4eHHs
Ne NPHCIOCOOICHHBIX VIS HCIOIb30BAHUS
KOJIVIEKTUBHOI'0 M HHAMBU/1YaJIbHOI'0
uHBaguAamMu u Junamu ¢ OB3
N0JIb30BAHUS
1 OBbC «KOHCYJIBTAaHT CTYJEHTA» 03BYYKa KHHT M yBeJIMYeHue mpudra
CHenualbHOe MOOMIIBHOE MPUIIOKEHHE -
5 9BbC «Jlanb» CHUHTE3aTOp peUH, KOTOPBII
BOCIPOU3BOJUT TEKCThI KHUT U MEHIO
HaBUT ALK
3 OBC «¥Opaiit» BepCHs IS CTa00BUIAITNX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJAUMOE J1JIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JTUCHUIIJIMHE

YyeOHbIC ayAUTOPUH UII ~ TPOBEICHUS] 3aHATUA 1O  JUCHMIUIMHE,  OCHAIICHBI
000py/I0BaHNEM M TEXHHUYECKUMHU CPEICTBAMH OOYYEHHsI, COCTaB KOTOPBIX ONMpEAeNieH B JaHHOM
paszeie.

Tabnuya 11 - Ocnawennocms ayoumopuil u nOMew|eHuil 01 CAMOCHOAMENAbHOU
paoomoul cmyoenmos no OUcCyunIuHe

Ilepeyenn
HaumenoBanue
. JINIIEH3MOHHOT 0
ayAMTOPHUIl U
NMOMeLUEeHUH 11 OcHanleHHOCTh Ay AUTOPHIA 1POrpamMMHoro
Ne . . Y . odecreyeHus.
yueOHOH 1 MoOMelleHUu U MoMeleHn
. PexkBu3zuThI
CaMOCTOSTEJIbHOM OATBeDKIAIONIEro
padoThI p
JOKYMEHTa
1331 1. AxBaguctunsarop 19—-4—-02-"5MO"
1 yueOHast ayAUTOPHUS LIS 2. Becbl a5eKTpoHHbIE 1a00paTOpHBIE
MPOBCACHUA MMPAKTUYCCKUX U 3. H_[Ka(i)LI CYIIUWJIBbHBIC PA3JIMYHBIX
HaGOpaTOpHI)IX 3aHﬂTHﬁ, MOILI/I(i)I/IKaHI/Iﬁ u CTpaH-I/I3FOTOBI/IT€J'IeI7[
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Ilepeyennb
HaumenoBanue
- JJUICH3UOHHOI'0
AyJIUTOPHUUA U
NOMeIleHu | 1)1 OcCHALIEeHHOCTDH AYIUTOPUH pOrpaMMHOTo
Ne . . . o0ecrneyeHusl.
yueOHOH 1 NoOMelIeHUH U MoMeIleHn
. PexBu3nThI
CaAMOCTOATECJIBHOU IOATBEPKIAIOIET0
padoTbI P
JIOKYMEHTAa
TPYNIOBBIX ¥ MHAUBUAYaTbHBIX | 4. IlIkadsl BRITSKHBIE
KOHCYJbTAITHA, 5. Pedppakromerp
TEKYILEro KOHTPOJIS U 6. bans BogsiHas
MPOMEKYTOYHON aTTeCTAIIUU 7. TepMocTathbl pa3HbIX
(xadenpa "HaHOTEeXHOIOTHN U | TIPOU3BOIUTEICH
6uorexnonoruun" r. HuxHmit 8. ®OTOANEKTPOKOIOPUMETP
Hosropon, yn. MunuHa, 24) KOK-2MIT
9. Xpomarorpad
10. I'ereparop Bogopoxaa
11. KagopumeTp $HOTOIICKTPHUESCKUIHA
KoHUeHTpaunoHHb KOK
12. CriekTpopOTOMETPHI pa3IUIHBIX
MIPOU3BOIUTENCH N Mo UKaNit
13. MarHuTHbIC MEIIATKH
14. MexaHnueckue MelIaaku
15. BakyyMHbIe HaCOCHI
16. Lentpudyru
17. Xumudeckas 1abopaTopHas mocya
18. Xumudeckue peakTUBbI st
MIPOBEACHUS JTa0OPaTOPHBIX padoOT
1221
MynbTumeuitHast ay AuTopus
(m1st MpoBeIeHUS 3aHATHI
JIEKITHOHHOTO ¥ CEMHUHAPCKOT0
1. PaGouee mecTo mpernogaBaress,
TUTA, TPYIIIOBBIX U
2. Pabouee mecto cTyneHTa Ha 50 gelr.
WHIUBUAYAITBHBIX .
2 9 3. [lepeHoCHOE MYJIBTUMEAUNHOE
KOHCYJIbTAI[Mi, TEKYIIEro N
. 000pyaoBaHue (MyIbTUMEIUHHBIN
KOHTPOJISI ¥ TIPOMEKYTOYHOM
MIPOEKTOP, IKPaH)
atTectanun) (kadenpa
"HaHOTeXHOIOTUN U
6uorexnosnoruun" r. HiwxHuit
HosropoJ, yi1. MunuHa, 24)

10. METOAUYECKHUE PEKOMEHJALIMHN OB YYAIOIINUMCHA
ITO OCBOEHMIO JTNCHUITJIMHBI

10.1. OOmme MeToAMYECKHME PEKOMEHAAUMH JJs O0yYaKOLIMXCHA 110 OCBOCHHUIO
AUCHUILINHBI, 00pa30BaTeIbHbIE TEXHOJIOTHH

OOyuenne mno naucuumiuHe «®Pusznyeckas XUMHUS» OCYIIECTBISETCS B CIEIYIOIIUX
dbopmax:

1. AynuTopHbie 3aHATHS (JIEKIIUH, JJAOOPATOPHBIC 3aHSATHS, PAKTHYCCKHUE 3aHSTHUS).

2. CamocTosiTenpHas paboTa cTyneHTa (MMOArOTOBKA K JIEKIHSIM, JIJA0OPATOPHBIM 3aHATHSIM,
JOKJIaabl C TPE3CHTALIUAMU, MHANBUAYaJIbHAasA KOHCYJIbTalluA C HpeHOJIaBaTeJ'IeM).

Y4eOHbIii MaTepuan CTPYKTYpUPOBaH M UW3YYCHHE JUCUUIUIMHBI TPOU3BOJIUTCS B
TEMaTUYeCKOH IocienoBaTeabHOCTH. KaxaoMy 1a00opaTopHOMY 3aHATHIO M CAMOCTOATEIBHOMY
U3YyYEHHIO MaTepuaia MpeauiecTBYeT JEeKIHs Mo AaHHoW Teme. OOyyaromuecs: caMOCTOSTEIbHO
HPOBOAAT MPEABAPUTEILHYIO MOATOTOBKY K 3aHATHUIO, IIPUHUMAIOT AKTHBHOE U TBOPYECKOE
ydacTtre B OOCYXJICHHUU TEOPETHUYECKUX BOIPOCOB, pazdope MpOOJIEMHBIX CHTYallUd U TTOUCKOB
MyTeN UX PEUICHUS.
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OrnrcaHue MoCIeI0BaTeIbHOCTH ACHCTBUN 00yJaroerocs:

[Ipu m3ydyeHum Kypca cienyeT BHHUMATEJIbHO CIYyIIATh W KOHCIIEKTUPOBATh MaTepHall,
W3JIaraéMblii Ha ayAUTOPHBIX 3aHATHSAX. [l ero MOHMMaHMs M KaueCTBEHHOTO YCBOCHUS
PEKOMEHAYETCS CIAEAYIOLIAs TOCIEN0BATENBHOCTD ICUCTBUM:

1. Tlocme okoHuYaHUWsSI Y4YEOHBIX 3aHITHHA JUIS 3aKPEIICHUS Marepuayia MPOCMOTPETh H
00JlymMaTh TEKCT JICKIIUH, TTPOCIYIIIAHHOW CEroJIHs, pa3o0parh paccMOTpeHHbIe pumepsl (10- 15
MHUHYT).

2. Ilpu moAroToBKe K JEKIUH CJIETYIOUIEro THS MOBTOPUTH TEKCT MPEIbIAYIIeH JTEKIUH,
MOAYMaTh O TOM, Kakasi MOXeT ObITh cieayromas Tema (10-15 munyT).

3. B Ttedyenue Hemenu BBHIOpaTh BpeMsl UIs PabOTHI C JUTEPATypoil B AIIEKTPOHHOU
oubnmuoreynoi cucreme (o 1 gacy).

4. Ilpu mOArOTOBKE K JIA0OPATOPHOMY 3aHSTHIO MOBTOPUTH OCHOBHBIE MOHATUS MO TEME,
M3yYUTh TpUMEpPHL. Permas KOHKPETHYIO CHUTYyallMi0, — TMPEIBAPUTEIBHO TIOHATh, KaKOM
TEOPETUUECKHI MaTepual HY>KHO HCIIOIb30BaTh. HaMeTUTh IJ1aH pelieHus, monpodoBaTh Ha €ro
OCHOBE peluTh 1-2 3amauu.

[Io utoram Tekyliei ycHeBaeMOCTH CTYIACHTY MOKET OBITh BBICTAaBIIEHA OIICHKA IO
MIPOMEKYTOUHOM aTTeCcTallMi B COOTBETCTBUHU 3a HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyIeHTHI,
BBITIOJTHUBIIIAE BCE OOSI3aTEIIbHBIC BU/IBI 3aIIAHUPOBAHHBIX YUCOHBIX 3aHITHHA K TPOXOKICHHUIO
IIPOMEXYTOUHOM aTTecTaluu (3K3aMeH).

Pe3yabTaT 00yuyeHusi cunraercss c(pOPMHPOBAHHBIM HA MOBBILICEHHOM YPOBHE, €CIU
TEOPETHUECKOE COJEPKaHHE Kypca OCBOEHO MOJIHOCTHIO. [Ipu yCTHBIX coOeceoBaHMsIX CTYACHT
MCYEPIBIBAIOIIIE, TOCIEI0BATEIBHO, YETKO U JIOTUYECKU H3JaraeT yueOHbI MaTepuai; CBOOOIHO
CHpaBHﬂeTCﬂ C 3aJadyaMi, BOHpOC&MI/I 158 )IpyFI/IMI/I BHUIaMU BaI[aHI/II\/'I, I/ICHOJ'IBSYGT B OTBECTC
JOTIONTHUTEIBbHBIA MaTepuan. Bce mpemycMoTpeHHBIe padoueill ydeOHOM mporpamMMmoi 3adaHus
BBIITOJIHCHBI B COOTBCTCTBUHU C yCTaHOBJ'IeHHI)IMI/I Tp€6OBaHI/I$[MI/I, CTYI[CHT CHOCO6€H
AQHAJIM3UPOBATH IIOJYYEHHBIE PE3YyJbTaThl, IPOSBISAET CAMOCTOATEIBHOCTh IIPU BBITOJIHEHUU
3aJaHUMN.

PesyabraTr 00y4ueHusi cumraercs CPOPMHUPOBAHHBIM HA IOPOTrOBOM YPOBHE, €CIHU
TEOPETHUECKOE COJIepKAHUE Kypca OCBOEHO MONMHOCThIO. [Ipu yCTHBIX coOecenoBaHUAX CTYIEHT
MOCIe0BATENbHO, YETKO M JIOTHUYECKH CTPOMHO W3NaraeT y4eOHbIM MaTepuai; CIpaBIseTcs ¢
3a/layaMM, BONPOCAMM M JIPYTMMM BUJAMH 3aJlaHuM, TpeOyIoIIWX NPUMEHEHMs] 3HaHUMN; BCe
MpeyCMOTPEHHbIE paboueil y4yeOHON mporpaMMoil 3aJaHHs BBIIOJHEHBI B COOTBETCTBUU C
yCTaHOBJ'IeHHIaIMI/I Tpe60BaHI/I$[MI/I, CTYJIGHT CHOCO6€H aHaJ'[I/I3I/IpOBaTI> nonyquHHe pGSYHI)TaTI)I;
MPOSIBIISIET CAMOCTOSITENILHOCTD IIPH BBIITOJIHEHUHN 3aJaHUN

PesyabraT 00yueHusi cuuraercss HecOpMHPOBAHHBIM, €CJIH CTY/IECHT MPHU BBINOJIHEHUN
3a/laHuil He JEMOHCTPHPYET 3HAaHWK y4eOHOTO Marepualia, JOMyCcKaeT OIMOKU, HEYBEPEHHO, C
6OJ'IBI_HI/IMI/I Sany,JIHeHI/ISIMI/I BBIIIOJIHACT 3alaHUsI, HE )IeMOHCTpI/IpyeT HCO6X0}II/IMBIX YMeHHﬁ,
KaueCTBO BBIMOJTHEHHBIX 3aJ]JaHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPeOOBAaHUSIM, KAUE€CTBO UX
BBITIOJTHEHHS OIEHEHO YMCIIOM 0ayIoB HUXKE TPEX MO OIEHOYHOH CHCTEME, YTO COOTBETCTBYET
JIOITIOPOrOBOMY YPOBHIO.

10.2. MeToanyeckune yKa3aHus JJisl 3aHATHI JIEKIITHOHHOTO THIMA
CryneHnraMm, 4yTOoOBI XOpOIIO OBJA/ETh y4EOHBIM MaTepHalioM, HEOOXOJIUMO BBHIPAOOTAThH

HaBBIKM TPaBWIBHOW M TJIaHOMepHOW pabothl. Ilepen HayamoM JEKIIMOHHBIX 3aHATHH HAJI0
IPOCMOTPETh BCE, YTO OBUIO CAETAHO B NPEABLAYIIMNA pa3. DTO MO3BOJUT COCPEAOTOUYHTH
BHUMAaHUE U BOCCTAHOBUTH B NMAaMATH YK€ MMEIOIIMECS 3HAHMS IO JaHHOMY Ipenmery. Kpome
TOT0, TAKOW METOJ MOMOXKET JIydllle 3allOMHHMTb, KaK CTapoe, TaK U HOBOE, YIIyOUT MOHUMaHHE
TOIO M IPYroro, Tak Kak IPHU 3TOM YCTAHABIMBAIOTCS CBS3U HOBOI'O CO CTAPBIM, YTO SBIAETCSA HE

TOJIbKO 00sI3aTE€IbHBIM, HO U OCHOBHBIM YCJIOBHEM TJIyOOKOro OBJIAJEHHMsS MaTepuaioM. Uem
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JeTaIbHEE U3yd9aeMOoe aCCOIMUPYETCS C M3BECTHBIM PaHee, TeM IIPOYHEE COXPAHACTCS B AMSITH H
OBICTpEe BCIIOMHUTH, KOT/1a TPEOyeTCsI.

[Ipuctynas K WU3Y4YCHHIO HOBOTO MaTepuaia, HEOOXOJAMMO COCPEJOTOYUTHCS, T.€.
CKOHIICHTPUPOBATh BHUMAHKE U HE OTBJIEKATHCS OT BBITIOJHSAEMOUW PabOTHI, TOMHS, UTO YKEIAHUE
3aMIOMHUTh SBJSICTCS TapaHTUEH YCHEIHON paboThl, OTCYTCTBHE K€ BOJU K 3allOMHUHAHUIO
cHIKaeT 3PHEKT BOCTIPUITHSL.

CnexyeT TIOMHHTHP O TOM, UYTO 4Yepe3 JICKIMIO IepelaeTcsi HE  TOJBKO
CHUCTEMAaTH3UPOBAHHBIA TEOPETUYECCKHI MaTepual, HO M IIOCTUTAaeTCsd METOJHWKA HAyYHOI'O
WCCJICIOBAHMS H YMEHHE CAMOCTOSTEIIBHO pad0TaTh, aHAIM3UPOBATh PA3IMYHOTO POJIA SIBICHUS.

3anuchBaTh Ha JICKIIMM HEOOXOJMMO TJIABHOE, HE CTPEeMsCh 3a)MKCHPOBATH BCE CIIOBO B
coBO. BriOpath ke riaBHOe 0e3 MOHMMAaHUS IMpeaMeTa HeBO3MOXHO. Hammume coOCTBEHHOTO
KOHCIIEKTa JICKIIUH ITO3BOJISICT C€IIe pa3 O3HAKOMHUTHCS, IMPOJIyMaTh, pa3o0OpaThCsi B HOBOM
MaTepuaie, Tak Kak HeIOCTATOYHO XOPOIIO MOHSATHIC BO BPEMsl JISKIIHMH TOJIOKEHUS MOTYT OBITh
BOCCTAaHOBJICHBI B MAaMSTH, COINOCTaBJCHBI C JPYIMMH, JIOJYMAaHBI, JOMOJHCHBI, YSICHEHBI U
pacuIrpeHbl C MOMOIIBI0 YYeOHOH JIMTepaTyphl. 3aluCH SBISIFOTCS MTOCOOUSMU ISl IOBTOPEHUS,
JIAFOT BO3MOKHOCTh OXBATUTh COZICPIKAHUE JICKITUH U BCETO Kypca B IIEJIOM.

[Tpu 3TOM XOpOIIIO OBJIAAETh COICPIKAHUEM JICKIIUH — 3TO:

- 3HaTh TEMY;,

- IOHUMAaTh 3HAYCHHE U BAXKHOCTH €€ B JAHHOM KypCe;

- YETKO MPEJCTABIIATH TUIAH; - YMETh BBIJICIUTh OCHOBHOE, TJIABHOE;

- YCBOWTH 3HAUCHUE TIPUMEPOB U WILTIOCTPALIU; -

CBSI3aTh BHOBb TOJIYUYEHHBIE CBEJICHHS O IPEIMETE WU SIBJICHHUHU C YK€ UMEIOIIMMHUCS,

- IPEICTABISATH BO3MOKHOCTh U HEOOXOIUMOCTh TPUMEHEHHUS MOJTYYEHHBIX CBEICHU.

CymiecTByeT HECKOIBKO OOIIUX MpaBUl padOThI HA JIEKITNH:

- JIEKIUU TI0 KaKJIOMY IpPEeaMETy 3alUChIBaTh YA00HEE B OTIACIBHBIX TETPAIIX, OCTABIISS
HIMPOKHUE OIS 1711 TOMETOK;

- K TPOCIYIIMBAHHUIO JICKIIUH CIEAYeT TOTOBUTHLCS, YTO TO3BOJUT B TIPOIECCE JICKIIHH
OTJICJINTH TJIABHOE OT BTOPOCTEIICHHOTO;

- JIEKIMA HEOOXOIMMO 3aIlMChIBaTh C CAMOr0 Hadayla, TaK KaK OHO Y4acTO OBIBAET KIIFOUOM
KO Bcel TeMme;

- TaK KakK JOCIOBHO 3alKcaTh JICKIUI0 HEBO3MOXHO, TO HEOOXOJIMMO B KOHCIIEKTE
OTpaxkaTb: (OPMYIbI, OMpEAENECHUsI, CXeMbl, TPYIAHBIE MECTa, MBICIH, MPUMEPHI, (AKTBl U
MOJIOKEHUST OT KOTOPBIX 3aBUCHT [OHUMaHHWE TJaBHOTO, HOBOE U  HE3HAKOMOE,
HEOMyOJIMKOBaHHBIC JaHHBIE, MaTepHall OTCYTCTBYIOIINN B yYeOHHUKAX U T.IL.;

- 3aMKMCBHIBATh HAJIO CXKATO;

- BO BpeMs JICKIIMM BaKHO HEMPEPHIBHO COXPAHATh PabOYyI0 YCTaHOBKY, YMCTBEHHYIO
AKTUBHOCTb.

N3ydyeHne TeOpeTHUECKOTO MaTepralia B JAHHOM Kypce He OTPaHHUYMBACTCS TOJIOTOBKOM
K JIEKIMSM M paboToil Ha JaHHOM BHUAE 3aHATUN. JIeKIMOHHAs YacTh Kypca OpPraHUYECKH
B3aMIMOCBSI3aHa C WHBIMH BHUJaMHU padOT: HAMHMCAaHWEM KypcOBOM pabOThl, ydacTheM B
nabopaTopHbIX paboTax, MOATOTOBKOW M cladeil 3aueTa/sK3aMeHa IO JAUCIMILTUHE, B CTPYKTYpe
KOTOPBIX TaKXkKe OOJIBIIIOE 3HAYCHHE UMEET CAaMOCTOsITeNIbHASL PadoTa CTyICHTA.

10.3. MeToanueckne yKa3aHus JJIsl J1a0DOPaTOPHBIX 3aHATHI
Ha naGopaTOpHBIX 3aHATHUSX NPUBETCTBYETCS AaKTUBHOE YydacTHe B OOCYKICHHUU
KOHKPETHBIX CUTYalluii, COCOOHOCTh Ha OCHOBE NOJYYECHHBIX 3HAHMHA HaXOAWTh Haubojee
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3¢ exTHBHBIE pelIeHusI MOCTABIEHHBIX MPOOJIEM, YMETh HaXOIUTh MOJIE3HBIN JAOMOJTHUTEIbHbII
MaTepUall 0 TEMATUKE 3aHITUI.

CryneHTy peKOMEHAYETCs CAEAYIOLIas CXeMa IOArOTOBKU K Ja00paTOpHOMY 3aHATHUIO:

1. O3HaKOMUTBCS C IUIAHOM 3aHSATHS, KOTOPBIA OTpa)kaeT COAEpIKaHUE IPEITIOKEHHOU
TEMBIL.

2. IIpopaboTaTh KOHCIIEKT JICKITUH.

3. [IpounTarh OCHOBHYIO U JONOJHUTEIBHYIO JINTEPATYPY.

B mnponecce moarotoBku K jgabOpaTOpHBIM 3aHATHUAM, HEOOXOIHMMO 0OpaTuth o0coboe
BHMMaHHUE Ha CaMOCTOATEIbHOE M3YYEHUE PEKOMEHAOBaHHOW JmrepaTypshl. IIpu Bceil momHoTe
KOHCIIEKTUPOBAaHUS JIEKUMM B HEH HEBO3MOXXKHO M3JI0KUTh BECh MaTepuan H3-3a JIMMUTA
ayIUTOpHBIX 4YacoB. IloaToMy camocTosiTenbHast paboTa ¢ ydeOHUKaMH, Y4eOHBIMU MOCOOUSMHU,
HAay4YHOM, CIPaBOYHON JIMTEPATYpOH, MaTepuajiaMH MNEPUOAMYECKUX uU3MaHui U HHTepHera
sBIsieTcss Haubosiee YPPEKTUBHBIM METOIOM TONYYEHHUS JONOJHUTENBHBIX 3HAHUH, MO3BOJSET
3HAYUTENIbHO aKTUBH3UPOBATh TMpoIlecc OBIafeHus uH(opManuei, crnocoOCcTByeT Oonee
rIyOOKOMY YCBOGHHUIO HM3y4yaeMoro wmatepuana, (GOpMUPYET VY CTYIACHTOB OTHOIIEHHE K
KOHKpETHOU mpobiieme. Bece HOBbIE MOHATHS MO M3y4aeMOl TeMe HEOOXOAMMO BBIYYUTh HAH3YCTh
Y BHECTH B IJIOCCapUid, KOTOPBIN 11€1ec000pa3HO BECTH C CaMOT0 Hayajia U3y4yeHHs Kypca.

1. OTBeTUTH HA BOMPOCHI IJIaHA JaOOPATOPHOTO 3aHSTHS.

2. BbINOJIHUTE AOMAIIIHEE 3aJaHuE.

3. Ilpu 3aTpynHeHusX copMyIHpoBaTh BOIIPOCHI K IPENOAABATEIIO.

Pesynmprar Takoi pa®OTHI JOJKEH MPOSBUTHCS B CIIOCOOHOCTH CTyIEHTa CBOOOIHO
OTBETUTHh Ha TEOPETUYECKHE BOIIPOCHI, BHICTYNATh U y4acTBOBATh B KOJJIEKTUBHOM OOCYXJIEHHH
BOIIPOCOB M3y4a€MOW TEMBI, PAaBUJIBHO BBINOJIHATH MIPAKTUYECKUE 3a/laHUs, KOTOPBIE JAIOTCS B
(oHJIe OILICHOUHBIX CPE/ICTB AUCIUIIIUHBI.

10.4. MeToanueckue yKa3aHusl 0 CaMOCTOSITeIbHOI padoTe 00y4aromuxcst

CamocTtosTenbHass paboTra oOecrmeynBaeT MOATOTOBKY OOydYaromIerocs K ayIuTOPHBIM
3aHATUSAM U MEPONPUITHIM TEKYIIEro KOHTPOJS M MPOMEKYTOUHON aTTeCTallud MO U3ydaeMoOu
TUCIHUIIIMHE. Pe3ynbTaThl 3TOW MOATOTOBKH MPOSBISIOTCS B aKTHMBHOCTH OOYdYarollerocs Ha
3aHSATUAX W B KAYECTBE BBHIMIOJIHEHHBIX MPAKTUYECKUX 3alaHUM W JAPYyrux (opM TEKYIIero
KOHTPOJIA.

[Ipu BBITTONTHEHUHW 3alaHUM JII CAMOCTOSITEILHOM PabOThI PEKOMEHAYyeTCs MpopaboTKa
MaTepUANIOB JIEKIMH MO KAKIOW NIPOUACHHOM TEME, a TaKKe HW3YyUYEHUE PEKOMEHIAYEMOU
JIUTEPATypPhl, IPEJICTABICHHON B pazzaene 6.

B mpomecce camocTosTenpbHONW pabOThl MPU W3YUYEHUU TUCIHUILUIMHBI CTYACHTHI MOTYT
paboTaTh Ha KOMIMBIOTEPE B CHEIUATHU3UPOBAHHBIX ayAUTOPHUSAX I CaMOCTOSITEIIBHOW PabOTHI
(ykazano B T1abn. 11). B ayauropusx wumeercs JocTym uepe3 HMH(POPMAIHMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «MHTepHeT» K AIeKTpOHHOU MH(GOPMAIIMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u anektporHoi 6ubnnoreunoi cucreme (3bC), rae B 21eKTpOHHOM
BHJIC pacroJiaraloTcs y4eOHbIE M Y4EOHO-METOAMYECKHE MaTepHaibl, KOTOPbIE MOTYT OBIThH
WCIIOJIb30BAHBI JIJIsl CAMOCTOSATEIHHON PaOOTHI IPU U3YYCHUU AUCIUILTUHBL.

Jnst oOydarommxcst Mo 3a04HOM (opMe OOydeHHs] caMOCTOsATeNIbHas paboTa sIBISETCS
OCHOBHBIM BHJIOM Y4eOHOI J1eATeThHOCTH.

10.5. MeToanyeckue yKa3aHus A5 BbINOJTHEHHUS] KOHTPOJIbHBIX padoT

IIpu wm3yuenun kypca «®Pusndeckas XUMHUS» HPOBOJUTCA S5 KOHTPOJIBHBIX pabOT IO
paszzenaM AMCLUILINHBL.

B xonTponbHyto paboty Ne 1 BXOZAT BOMPOCH MO NEPBOMY Hadaly TEPMOAMHAMUKH,
TepMOXUMUH, 3akoHY ['ecca u 3akony Kupxrodda: 3amanue 1- 30 (o BbIOOpY mpenoaaBatens) u3
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METOAMYeCKUX ykazanuil: I[lepBoe Hawanmo TepMoauHaMUKHU. TepMoXumus: YdUeOHO-METO/I.
nocoOue K MpaKT. 3aHATUAM 10 Auci. "®us.xumus" g cTya., 00ydaromuxcs Mo HarnpaBJICHUSIM
"buorexnonorus" wu "Xumudeckas TexHONL" gHeBHOM (opmbl  oOyuenus / HITY
um.P.E.Anekceesa / T.H.Cokonosa, E.Il.Komosa, M.B.TemuoBa. H.Hosropogn, 2020. - 31 c.

B xoHTpOnbHYI0 paboTy Ne 2 BXOIST BOMPOCH! IO HAMPABICHHOCTH XUMUYECKUX PEaKIInH,
BBIUMCJICHUIO KOHCTAHThI PaBHOBECHS, BIUSHUE PA3INYHBIX (PaKTOPOB HA COCTOSTHUE PABHOBECHS
3agaua 1-25 (mo BeIOOpY mpernoAaBaressi) U3 METOIUYECKUX yKa3zaHU: XMMHYECKOe paBHOBECHE
B UJCANbHO-TAQ30BBIX pEaKIMIX: Y4eOHO-METOA. MocoOHe K TMpakT. 3aHATUAM MO JHUCI.
"®Ouz.xumus" A CTyA., OOydJaromuxcs 1Mo HampaBieHHSAM "XWMHYEeCKas TEXHONI." U
"buorexnonorusa" nHeBHOWH ¢opmbl oOyuyenus / HI'TY wum.P.E.Anekceea / T.H.Coxorosa,
E.I1.KomoBa, M.B.TemuoBa. H.Hosropon, 2020. - 45 c.

B xontponbHyto pabory Ne 3 BXOAAT BONPOCHI IO T'E€TEPOrE€HHBIM PABHOBECHSIM U
(a30BBIM NIEpexoaaM B OJJHOKOMIIOHEHTHOM cucTeMe: BapuaHT 1-24 (1o BEIOOpY IpenogaBaTedis)
U3 METOAMYECKUX YKa3aHWi: ['ereporeHHble paBHOBECHS B OJHOKOMIIOHEHTHOH CHCTEME:
YueOHo-MeTon. mocobue mo auci. "duz.xumus" Ans CTyHd., oOydaroluxcs MO HalpaBICHUSIM
"Xumuyeckas TexHol." u "buorexnonorusa" Bcex ¢opm obyuyenus / HI'TY um.P.E.Anekceena /
E.IT1.Komoga, T.H.Coxonosa, C.B. ITnoxos. H.Hosropoxa, 2021. - 29 c.

B xontponbHyto pabory Ne 4 BXOZAT BONPOCHI IO TE€TEPOrCHHBIM PABHOBECHSIM U
($a30BbIM IIEpEX0JIaM B OJJHOKOMIIOHEHTHOM cucTeme: BapuaHT 1-24 (1o BbIOOPY MpenoiaBaTessi)
U3 METONUYECKUX YKa3aHWW: ['ereporeHHble paBHOBECHS B OJHOKOMIIOHEHTHOM CHCTEME:
®a30BbIe paBHOBECHS B IBOMHON cucTeMe: YueOHO-MEeTOI. OCOOHE K MPaKT. 3aHITHUSIM IO JUCL.
"Ouz.xumus" IS CTYyA., OOYYarOIIMXCS T[O HampaBieHUsIM "XUMHYECKas TEXHONL" |
"bruorexHonorus" JTHEBHOM bopmbl oOyuenus/HI'TY uM.P.E.AnekceeBa/
I''M.Mouanos, T.H.CokonoBa, E.Il.KomoBa, O.B.Ky3una, B.P.Kapramos. H.Hosropon,
2015. - 37c.

B xonTponbHyto paboty Ne 5 BXOAST BOMPOCH MO KHUHETUKU MPOCTBHIX U CIOKHBIX
XUMUYECKUX PEAKIUH, OMpeAeNieHUe WX TMOPSAKOB HHTETpadbHBIMU U AU epeHInaTbHBIMU
METO/JaMH, 3aBUCHMOCTH CKOPOCTH PEaKIMU OT Temmeparypbl: Bapuant 1-20 (o BBIOOpY
npenojaBaresnisi) W3 METOAMYECKHMX YyKazaHui: KuHeTnka XumHuueckux peakuui : YyeOHO-
METO/.IMI0COONE K TMpakT. 3aHATUAM 10 aucil."®duz.xumus" st cTya., oOydarommxcs To
HanpaBneHusiM " Xumudeckas texHonorusa" u "buorexHonorus" nHeBHOH GopMbl o0yueHuUs /
HI'TY um.P.E.Anekceea / T.H.Cokonora, M.B.TemnoBa. H.Hosropon, 2021. - 39 c.

11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISA OCBOEHUA JUCHUIIJIMHBI
TunoBbie KOHTPOJIbHBbIE 33/IaHUS WJIH HHbIE MaTepuajbl, He00X0AUMbIe /ISl OLleHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA B X0/1€¢ TEKYIIEr0 KOHTPOJISl YCIIeBAeMOCTH
Bonpocel, nunANBUAYaNbHbBIE 3aJaHUS U 33]Ia4H [TPEICTABICHBl B METOJUUYECKUX YKa3aHUAX
K IPaKTUIECKUM U JTabopaTopHbIM 3aHaTusM [3.1 — 3.13], mpencraBneHHbIX B 11. 6.3.
11.1.1. TunoBsIe 3a1aHNS K NPAKTHYECKUM (CEMHUHAPCKUM) 3aHATHAM

Tema 1.1. IlepBoe Hauano TepmoanHamuku. [Ipuiioxkenue nepBoro HayaaIa TepMOAUHAMUKH
K HAeAILHBIM Ira3zam
- [IepBbIil 3aKOH TEPMOJUHAMUKH JI UICATHHOTO Ta3a UMEET CIEAYIOIIUNA BU;

8Q = c,dT + RT v,
V
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BreruncnuTe Komu4ecTBO TEIUIOTHI Qp, €cliu cucTemMa u3 COCTOSIHHS T1Vq MepexoauT
HU30TEPMUYECKH B COCTOsIHUE T1V7; KOJMYECTBO TEIIOTHI Qo MpH MEepexoie CHUCTEMBI U3
cocrosiHust 11V, B coctosiHue T,Vo; KOMMYEeCcTBO TEIUIOTHI Q3 MpH Mepexoje CHUCTEMBI U3
coctossHUs 11V1 B coctostHUE T,V1; KOnM4ecTBO TEIUIoThl Q4 MpU Mepexojie CUCTEMBI U3
cocrosaus T2V B cocrosinue T,Vo. Ilpu pacyerax momararb, 4to Cy = const. [lokaxure
rpadudecku cymmy Temiot Qi + Q2 u Qs + Q4. IMokaxkure, uro Q1 + Q2 # Q3 + Q4. Kakoit
BBIBOJI UIX ATOTO clieayeT? BerauciuTe TemioTy MUKINIeCKOro mporecca.

Berunciure pabory uaeansHoro raza (OW =PdV) no myru

L1 (P1V1 —> P1V2), Lz (P1V2 —> Psz),

L3 (P1V1 —> P2V1), L4 (Ple —> Psz)
U 110 IIyTU

Lll (T1V1 —> T1V2), Lzl (T1V2 —> Tsz),

|_3I (T1V1 —> T2V1), |_4I (T2V1 —> Tsz).

OxapakTepu3yiiTe ¢ TOUYKH 3peHust TepMoauHaMuku mytu Li, Lo, L3, Ls 1 L1', LZ',
Ls', L. Mokaxwure rpaduyeckn KoarnuecTBo pabotel Ha myTH (L1 + Ly), (L3 + L), (L1I + L,
), (Ls' + L4"). Kakoii BBIBOI ClleyeT U3 molydeHHbIX pesynsrartos? ITokaxure, uto W(Ly +
Lo) #W (Ls + Lo m W(Li'+ L") =W (Ls' + Ls'). Berumcimre W B kpyroBoM mporecce
T1V1—) T1V2—> T2V1—) T1V1.

OavH MONb OAHOATOMHOTO  HJICATBHOTO Ta3a NEPEBOAWTCS W3 COCTOSIHHS CO
CIEeIYIOIIUMU TlapaMerpamu: Pp = 2.10° Ila, V. = 22,4 n, T1 = 596,3 K, B cocrosHue,
XapaKkTepuzyemMoe IMnapamerpamu: Pp = 2.10° [a, V, = 12,2 n, To = 298,15 K. Borunciure
paboTy, KOJHMYECTBO TEIUIOTHI, M3MEHEHHS BHYTPEHHEH SHEPTHMH W SHTAIBIIHA B 3TOM
mporiecce.

Tema 1.4. Boluucijienne Tem10BbIX 3¢ (PeKTOB B CTAHIAPTHBIX peakuusx, 3aKkoH I'ecca
AynHATOpHBIE 331a4U:
- Bpramcnure sHTamemuioo  ruapatooOpazoBanus — NaHoPO42H,0, ecnu sHTanbmus

pacTBOpeHHs 3Toi conu paBHa 1,58 k/[x/Momnb, a SHTaIBIMS pacTBOPEHHS OE3BOAHON COMH
NaH,PO, paBaa —23,62 kJ[»/MOJIb.

- Boruncnute crangaptHyto sHTanIbnuio npu 298 K peakunu
F6203(Kp) + 2Al (kp) > A|203 (xopyrm) T 2Fe (o)

10 CTaHAAPTHBIM SHTAJIBIINSAM CIIEIYIOIINX PEAKIIMN:
F8203(Kp) + 3H2(r) — 2Fe () + 3H20(>K) —35,33 KI[)K,

2Al xp) T 3/202(r) — AlLO3 (xopyHx) — 1675,69 xIx,

H, @ + 1/202 @ — H,O (oK) — 285,83 KI[)K

- Berancnure crangapTHyro sHTanbnuo npu 298 K peakunn
FeO(Kp) +CO o= Fe @t CO; )

10 CTAaHAAPTHBIM SHTAJIBIINSAM CIIEIYIOIINX PEAKIIMN:
FeO(Kp) +H, ) — Fe O HZO()K) — 20,98 xJIx,

CO ot 1/20, = CO, ) — 282,98 xJIx,

HzO()K) —> H, ot 1/20, ot 285,83 x/Ix.

Tema 1.5. 3aBHCHMOCTH TENJIOEMKOCTH H TEIVIOBOI0 3¢ (ekTa peakiuu 0T TeMIepaTyphbl.
Ypasuenue Kupxrogda
- HMcnonp3yst cnipaBoYHbIE JaHHBIE, BBIYUCIUTH CTAHAAPTHBIN TEIIoBOM 3¢ (dekT peakuuu mnpu
750 K: CH3CHO(F) +H, o= C,HsOH o)

aneTanbACTH 3TaHOJI

Tema 1.7. Iloctynar Ilnanka. Pacyer adcoIl0THON SHTpONINHU

44



- Ha ocHOBaHMM HW)XENEPEUMCICHHBIX NAaHHBIX BbIUUCIUTH dHTporuio SO; mpu 263,08 K u

1,0131-10° Ia.

T,K 1520 | 2567 | 3487 | 4716 ] 60,85 76,98] 98,30 120,37

0

Cr, 3,612 | 12,028| 20,248| 29,106| 36,653| 42,462| 47,710| 52,164
Jlx/monb K

T,K 140,92| 162,03] 192,03| 201,74| 240,09| 260,86

0

Cr, 55,944| 60,732| 67,872| 88,074| 87,318| 86,898
Jlx/Moas-K

AH O

Temneparypa mnasnenus SO, paBHa 197,64 K,
kurenus 263,08 K, rerora ucmapenus 24,9336 Jx/mMonb.

. =7.4298 J/Momnb, TeMIeparypa

Tema 2.2. PacueT paBHOBECHOT0 COCTABAa XHMHUYECKOH PeaKIUM MO TEPMOIMHAMHYECKHM
JaHHBIM

- Beruncnure cocTaB paBHOBECHOM CMECU B pEaKLUU

CiHs = CoH; + CoHy,
UKJIO0YTEH
nporekaromeid pu 7 = 1000 K u obmem naBnenuu P = 1,01325~105 I1a, ecin B HCXOOHOM
COCTOSTHUM BCE YYACTHUKH PEAKITUU B3ATHI B CTEXHOMETPHUECKUX COOTHOIICHHUSX.

Tema 6.1. OnpegeieHne TePMOAUHAMHYECKMX  XAPaKTEPUCTHK
BOCCTAHOBHMTE/IbHOI PeakMu M0 3JIeKTPOXMMHYECKHM IaHHBIM

- PaccunraiiTe akTHUBHOCTH 3JIEKTPOJIMTA M CPEAHION HOHHYIO akTUBHOCTH B 0,1m pactBope
XJIOpUJIA KalbLys IpH 25 0C, ecom cpeaHuit HOHHBIN K03 uimeHT akTuBHOCTH paseH 0,518.

OKHC/IUTCJIbHO-

- PaccunTaiite MmomstibHOCTB pactBopa NaSO4, nMetomiero nounyto cuity 0,24 MOJIb/KT.

- PactBopumocts AgCl B Boze mpu 25 °c paBHa 1,33 10" mons/kr. Paccunraiirte CTaHIApTHYIO
sHepruro ['mb06ca nmst peakuuu:
+ -
AYCls) = AG pp) + Clipp).
Paccuwnraiite pactBopumocts AgCI B 0,01m pacTBope HUTpaTa Kayusl.

- CocTaBbTe CXeMy TaJbBaHHYECKOTO DJIEMEHTa, B KOTOPOM MIPOTEKAET PEeaKIus:

Ag" +Br = AgBr
Paccuuraiite cranpaptayro OJIC snementa mpu 25 °C, m3meHenme CTaHJapTHON (yHKIUHU
['n66ca, KOHCTaHTy paBHOBECHs U pacTBopuMocTh AQBrI B Boze.

Tema 7.1. MeToab! onpesiesieHHs NOPSIAKOB XMMHYECKUX PeaKI Uil
- Onpenenure HHTErpaIbHBIM METO/IOM MOPAIOK U KOHCTAHTY CKOPOCTH PEaKLIUU, MPOTEKaIOLIeH
npu 30°C n HavanbHBIX KOHLIEHTPALMSX peareHToB, paBHbIX 0,068 M, 1o cieayromuM JaHHbIM:

t,c C, M t,C G, M
1222 0,056 3720 0,041
2083 0,050 5340 0,036
2695 0,045 7200 0,030
- OnpenenuTe YacTHBIN MOPSIOK MO (DEHUIIN30IIUAHATY B PEAKIIUN:
> 0

CeHsNCO +CH30H —» CgHsNH—C_
OCHs
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[Ipyu npoBeneHHM OMNBITOB C Ha4YalbHOW KOHIEHTpamued crnupra 1,5 M Obud monydeHsbl
CJIEAYIOLIME 3HAYEHUS HAYaJIbHBIX CKOPOCTEH IIPU KOHLIEHTpALUAX (GeHUIN30LMaHaTa:

[CsHs5NCO]o, M 0,02 0,03 0,06
Vo, MOJIB/TT'C 0,296 0,456 0,756.

Homamrnaee 3aganue (3agava 1.2.10; 1.2.27 w3 merogumueckux ykasanuii: Coxonosa T.H., Komosa
E.Il., YennokoBa M.B., Kamununa A.A., IlpoxopoB B.M., Kapramos B.P. «Kuneruka
xumuuecknx peakuuiny HI'TY, 2012. 37 c.).

Tema 7.2. KuneTnka cJI0KHBIX XUMHYeckuX peakuuid. [locienoBare/ibHbIe peaknu.
IIpudau:keHHbIE METOABI AHATN32 KHHETHYECKHX CXeM.

- IIpn u3yuyenuu peakuuu Hy + Br, — 2HBr skcnepumentanbHO ycTaHOBHIIM, YTO CKOPOCTb
oOpazoBanus HBr B unrepBane temneparyp 501-575 K BbIpakaeTcsi KHHETUUECKUM YPaBHEHUEM:

_d[HBr] _ k[H,][Br,]"?
dt 1+k/[HBr/[Br,]

Jist peakuiuu ObLT PEITIOKEH CIEAYIOUIHA MEXaHU3M PEaKInu:

\Y

Br, <L, 2

Br' + H, —Z > HBr + H-

H + Br, 8 HBr + Br

H + HBrk—k4s> H, + Br

Br' + Br ——Br,

I/ICHOHBSyﬂ METOL KBAa3UCTAlTUOHAPHBIX KOHLICHTpaL[I/Iﬁ, OIIPEACIINTEC COOTBCTCTBUC

npeiaraéMoro MexaHu3Ma HKCIEPUMEHTAJIbHO HalJIeHHOMY KHHETHYECKOMY YpPaBHEHUIO U
BBIPA3UTE KOHCTaHTBI CKOPOCTH K K 4yepe3 KOHCTaHTBI DJIEMEHTapHBIX CTaJAUN peaKLuu.

IHapaniejabHble peakuun
- PeaKIII/Ifl PAa3I0KCHUA BCUICCTBA A MPOTCKACT MAapaJICIIBHO M0 TPEM HaIllPaBJICHUAM:
k1

—— » B

Al * o ¢

i» D

KoHieHnTpauu mMpoaykToB B CMECH 4epe3 5 MHUH IOC/ie Hadaja peakiuu paBuel  [B] = 3,2
monb/i, [C] = 1,8 monw/n, [D] = 4,0 monw/n. Onpeaenure KOHCTaHThI ckopocth Ki, Ko, K3, eciu
nepuoJ noiypacmnaaa seniectsa A paseH 10 MuH.

Homamrnaee 3amanne (3amada 2.2.10 w3 merogmueckux ykazanui: Coxonosa T.H., Komonra E.II.,
YennokoBa M.B., Kanuauna A.A., Ilpoxopos B.M., Kapramos B.P. «Kunetnka xumuueckux
peaxumiiy HI'TY, 2012. 37 c.).

OOpaTtumble peakun

- Hcnone3yss SKCHEpUMEHTAJbHBIE JaHHBIE 3aBHCHUMOCTH TEKyllell KOHIEHTpauuu [3-
OKCHUKPOTOHOBOTO 3upa OT BPEMEHH JJII PEaKIMH W30MEPHU3alMH [-OKCHKPOTOHOBOTO 3(upa
(A) B ameroykcycubiii 3¢up (B) mpu 25°C, Haiimure KoHCTaHTHI ckopoctu mpsimor (K1) u
obparnoii (K1) peakium, eCii W3BECTHO, YTO KOHEYHAs, HE M3MCHSIOIIASACS KOHIEHTpAIHs [3-
OKCHKPOTOHOBOTO 3(upa cocrasuia 0,078 M:
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t,u 0 71,8 145,5 2158 2643  333,3 3835 506,6
[A], M 0366 0,277 0,215 0,174 0,152 0,130 0,121 0,100.

Tema 7.3. Bausinue TemMmepaTypbl Ha CKOPOCTb XMMHYECKOW peakuuud. YpaBHeHHe
AppeHnyca

- DHeprus axkTUBAllUU PEaKUUu HOAMPOBaHUS 3,3-AMMETUIIIUKIIONPO-TIEHA B METAHOJE pPaBHA
11,44 kxan-M™, koucranTa ckopoct 1ipu 5°C paBHa 3,49-102 /monb-c. Onpenenure KOHCTAHTY
ckopoctu npu 15°C 1 BeTMUUHY NPEIIKCIOHEHIIMAIBHOTO MHOKUTEIS.

Tema 7.4. OnpenesieHue NapaMeTpoOB AKTHBAIMM. Y paBHeHUe JiipUHTa

- Ilpu wuccrenoBaHMM KHHETUKH peakiuu pojaaHupoBanus N-Cl-ctupona ObUIM OJTy4YCHBI
CJIEAYIOIINE JaHHBIE:

t,°C 40 50 60

k-10%, n/momb-c 0,99 2,02 3,97.

Haiinure ananurudecku u rpadudecku sHepruro aktusanuu, AH”, AS™, AG™ stoii peakuum.

11.1.2. TunoBbIe 3aaHUs JI5 J1A00PATOPHBIX padoT

JlaGopaTopHas pa6ora «OnpeneneHue JHTATBINH THIAPATO00PA30BAHUSA COJIN
KoHTposbHbIE BOIPOCHI:

1. Pabota m Tteruora kak (opMmbl mepenaun BHYTpeHHeW sHeprud. llepBblii mpuHIHMIT
TEPMOJIMHAMUKH.

2. TernoBoit 3(h(heKT XUMUIECKOH peaKInu, TEOPETHUECKUE OCHOBBI 3akoHa [ 'ecca.

3. Ucnonp3oBaHue SHTAIBINM 00pa30BaHMsl BEIIECTB U SHTAJIBIIMNA CrOpaHUs s pacyera
TEIUIOBBIX 3(P(HEKTOB XMMHUECKUX PEaKIIU

4. 3aBUCUMOCTb TEIUIOBOro 3(deKkTa XUMUYECKOH peakiuu OT TeMIepaTypbl. 3aKoH
Kupxroda.

5. Cxema yCTaHOBKH.

6. [IpuHIMMI onpesieNieHus TEIIOTHl PaCTBOPEHUS.

7. Ucnonb3oBanue 3akoHa ['ecca i ompeaeneHHs TEIUIOTHI THAPATO00pa30BaHUs COIH
0 TEIJIOTaM PacTBOPEHUSI.

7. PacueTHble popMyIIBL.

8. IlopsaoK BBINIOJIHEHUS PAOOTHI.

9. Pacuet HaBecOK coieil JUIsl BHITOJIHEHUS paOOTHI.

JlabopaTopHas padora «UcciieroBaHue pABHOBECUSI TOMOTeHHON XMMU4YeCKO peakiuu B
pacTBope»
KoHTposibHBIE BOITPOCHI:
[{ens paboTHI.
TepMoMHaMHUECKOE YCIOBHE PAaBHOBECHS (C BHIBOJIOM).
Kaxk BrIpakaeTcsi XMMHUYECKUI MOTEHIIMAT KOMIIOHEHTOB pacTBOpa.
Kax Bbl noHMMaeTe runoTeTHYecKoe COCTOSHUE.
Kax onpenennTs paBHOBECHBIE KOHIICHTPAIIUHA PEAareHTOB.
[TopsimoK BBIMOTHEHUS PAOOTHI.
O6paboTka SKCIEPUMEHTATBHBIX JaHHBIX.
AHanu3 3a1aHusl.

ONoGa~WNE

JlabopaTopHas padora «Pa30Bble pABHOBECHS KUAKOCTb-NIAP B 0JTHOKOMIIOHEHTHOM
cucreMe»
KoHTponbHbIE BONIPOCHI:
1. Yro HazwiBaroT (azoii?
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2. B uyem 3akmrovarorcsi ycioBHs cTaOwibHOCTH (pa3? (NMOSCHUTH HA 3aBHCUMOCTH
XMMHUYECKOI0 MOTEHIIMaNa OT TEMIIEPATYPHI).

[TpaBuno ¢a3 ['nboca.

BriBoa ypaBHenus Knaysuyca-Knaneiipona.

Omnpenenenre TEPMOIMHAMUYECKUX (DYHKIUH U1 Iepexoaa K11

Mertoabl omnpeneneHHus 3aBUCUMOCTH JABJICHMSI HACHILEHHOI'O Iapa MHIKOCTH OT
TEMIIePaTypHI.

Cxema yCTaHOBKH CTaTUYECKOI'O METO/A.

8. Tlopsaok BeImosHEeHHs pabOThHI

ousw

~

JlaGopaTopnasi pa6ora «@a30Bble PABHOBECHS *KHIKOCTh-NIAP B JIBOIHOI cucTeMe)
KoHTponbHbIE BONIPOCHI:
Uro HazbIBaercs, pactBopoM? Kiaccudukamnms pacTBOpoB.
[Ipu3Haku uaeansHOro pacTBoOpa.
XUMUYECKUE MOTESHITNAIBI KOMITOHEHTOB PAaCTBOPOB UACATBHBIX U COBEPIICHHBIX
3akoH Payus.
Jlmarpamma COCTOSIHHSI COBEPIIEHHBIN pacTBop-nap. OTKIOHeHHS OT 3aKkoHa Payis.
JluarpamMmbl COCTOSIHUS peabHBIN pacTBOp-Map. A3€0TPOMHBIE TOUKH.
[TpuHIUT TOCTPOEHUS TUArpaMM COCTOSHUSI.
[Topsok BeIMOTHEHUS PAOOTHI.
Pacuer 00beMOB KOMIIOHEHTOB PacTBOPA 3aJJAHHOTO COCTaBa (C MPOBEPKOIN).

CoNoR~ LN E

JlabopaTopHas padora «OnpeaeneHne KOHCTAHTHI XHMHYECKOTI0 PABHOBECHS U BeJIUYNHBI
AG OKHCIUTETbHO-BOCCTAHOBUTEIbHBIX peakuuii mo 3HayeHuo J/1C rajj>BaHHY€CKOI0

3J1eMEeHTa»

KoHTposbHbIE BOIPOCHI:

1. Kakoe  ycTpoilcTBO  Ha3blBalOT  rajbBaHMYeCcKUM  3iemMeHToM?  (Cxema
rajibBaHMuecKoro snneMeHTa. Crocod 3amucH.

2. TepMoguHaMUYecKHe pPa3UYMs XHMHUYECKOTO W DIIEKTPOXHMHUYECKOTO B
rajlbBaHMUECKOM JIEMEHTE crloco0a MPOBECHHS OKUCIUTEbHO-BOCCTAHOBUTENILHON PEaKIINU.

3. UTo Ha3bIBAIOT 3/IC TaJIbBAHUYECKOTO 3J1eMEHTa?

4. VYcnoBus onpeaeneHus paBHOBECHOH 3/IC raJlbBAHUYECKOTO JIEMEHTA.

5. [Tpy kKakuX YyCIOBHAX 3/C TalbBAHMYECKOTO HJIEMEHTA MOXET OBITh MCIOJIh30BaHA

JUISl  OTPENENICHUS] TEPMOJUHAMUYECKHX XapaKTEPUCTHUK OKHCIUTEIbHO-BOCCTAHOBUTEIbHON
peakiuu?

6. Onpenenenust 4epe3 3AC TalIbBAaHUYECKOIO 3JIEMEHTAa KOHCTAaHThl PaBHOBECHS,
cBOOO/MHOM »dHepruu [mOOca, HHTANBIUU H DHTPONHUH OKUCIUTEIHLHO-BOCCTAHOBUTEIHLHON
peakuuu

7. [Topsinok BeINONHEHUS PaOOTHI.

Jladoparopnasi padora «[lonsipuMeTpryeckoe uccjieq0BaHue KUHETHKH KHCJIOTHOM
HHBEPCHHU CAXapo3bD)
KoHTpoIibHBIE BOTPOCHI
UT0 Ha3bIBAIOT CKOPOCThIO XMMUYECKOMN peakiuu?
Kaxk skcriepuMeHTanbHO ONpEAeIIsieTCsl CKOPOCTh XUMUYECKON peakuu?
OCHOBHOM NOCTYIaT XUMHYECKOU KHHETUKU
OCHOBHOE KHHETHYECKOE YPABHEHUE.
DU3UKO-XUMHYECKUI CMBICTT KOHCTAHTBI CKOPOCTH PEAKLUU, MOJIEKYJIIPHOCTH.
[Topsimok CII0XKHOM peakIuy, UHTETPaJIbHbIA METOJT ONIPEACICHUS.
Meton bonenmreiHa B aHaM3e KUHETUYECKUX CXEM
MexaHu3M peakiiii HTHBEPCUH Caxapo3bl IPHU KUCIOTHOM KaTajau3se.

ONoGaRwWNE
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9. BoiBon ypaBHeHMsI peakuuu MeTonoMm bonenmreiiHa. Kakoill mopsaok peakuuu
caenyeT oxkuaarh? Corjaacyercs Ju 3TO C XMMUEH peakiuu?

10.  HHrerpanbHOe ypaBHEHHE PEAKLUHU IIEPBOTO MOPSIKA.

11.  IlonspumerpuuecKuil METOJ NPOBEIECHUS KHHETUUYECKOr0 SKCIIEPUMEHTA.

12.  Yro noHMMAIOT MoA TepMUHOM MHBepcusi? [loueMy yroi BpameHust U3MEHSET CBOM
3HaK?

13.  VYcrpo#cTBO M pHHIKT pabOTHI MOISAPUMETPA.

14.  Kak onpenensiercss KOHCTaHTa CKOPOCTH Y€pe3 yIJIbl BpallleHus?

15.  Tlopsmox BeITOJHEHHUS PaOOTHI.

JlabopaTopHasi pabora « KmHeTHKAa rOMOTreHHbIX XMMHYeCKHX peakuunii. U3ydyenue
KHHETHKH HOAUPOBAHUS ALETOHA»
KoHTpoJIbHBIE BOIIPOCHI

1. YTo Ha3BIBAIOT CKOPOCTHIO XUMUYECKON PEaKIK?

2. Kak sxcniepuMeHTalIbHO ONpeeNsieTcs CKOPOCTh XMMUUYECKOM peakuun?

3. OcCHOBHOM NIOCTYJIAT XUMUYECKON KUHETUKHU

4, OCHOBHOE KMHETHYECKOE YpaBHEHUE.

S. DU3NKO-XUMHUYECKUIN CMBICII KOHCTAHTBI CKOPOCTH PEAKLIMU, MOJIEKYJIIPHOCTH.

6. [TopsiioK CIOXKHON peakuuu, METOABI ONPEACICHUs OOLIET0 MOpsIKa, YacTHOTO
HOpsAJKA.

7. JuddepeHnmanbHbIil METO]] ONpeAeNICHHs YaCTHOTO TopsiiKa o anetony? Momy?

8. WHTerpanbHblil MeTO/] onpeeeHus 00IIero Nopsiika peakiuun?

9. HHuTerpanbHOe ypaBHEHHE peakuy IEPBOro NOpsAKa, BTOPOro, TPEThEro?

10.  Merox boneHiuTeiiHa B aHaIM3€ KUHETUYECKUX CXEM.

11. BbIBOg KHMHETHMYECKOrO YpaBHEHMsS] HOIMPOBAHMS alleTOHA [0 IpejagaraeMoiu
cxeme?

12. Kakoil mopspgok 1o Homy cleayer OKHIaTh, MCXOAS H3  IOJIYYEHHOTO
KMHETUYECKOTO YpaBHEHHUA?

13. Kakoi#t Bux OyaeTr mMeTb KMHETHUYECKas 3aBUCHMOCTH TEKYIIEH KOHIEHTpAIuu
Hoia ot BpemeHu?

14, UYro  HazweBatoT  karanmuzatopoMm?  Ilouemy — peakumio ~ OTHOCAT K
ABTOKATAJINTUYECKUM?

15.  3aBucuT M CKOPOCTh peakliy OT KOHIEHTPAluU KaTaiuzaropa?

16.  Tlouemy B pabote ucrnosnb3yercs uzdsirok HCI?

17.  Kak ckopoCTb peakliuy 3aBUCUT OT TeMIEPaTyphI?

18.  VYpaBHeHue AppeHuyca.

19. VYpaBHenue Diipunra. OnpeaeseHne akTUBallMOHHBIX [TapaMeTPOB.

20.  Ilopsmox BeIONHEHHS PaOOTHI.

11.1.3. TunoBbie BONPOCHI (3a1aHKS) 1Jisl YCTHOT0 (MMCHMEHHOI0) ONpoca
JIEKIITUS Ne 2
IlepBoe Hauano TepmoanHamMuku. [IpuioskeHne MePBOro HAYAIa TEPMOIMHAMHUKH K
HacaJIbHbBIM radam
TUITOBBIE BOITPOCHI JJIs1 TPYIIIIOBOT'O OBCYKJIEHUS HA
JIEEKIHIMOHHBIX 3AHATHUSAX:

1. Cuctema y4yacTBOBajia B CJIOKHOM (U3UKO-XHMHYECKOM Tpoliecce. B kakom ciydae
MOYKHO yTBEp>KAaTh, UTO CyMMapHasi paboTa, COBEpILIEHHAsI HaJ CUCTEMOM, Oy/eT SKBUBAJICHTHA
BBIJICTIMBIIICHCS TemioTe?

2. Wcxons W3 mepBOro MpPHUHIMMNA TEPMOIWHAMHUKH, MOKXHUTE, YTO TPHU aauadaTHOM
pacIIMpEeHNU UACAIHHOIO I'a3a B IIYCTOTY TEMIIEpaTypa ra3a He MEHAECTCA.
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3. Iouemy npu aguabaTHOM pacIIUPEHUH PEaIbHOTo ra3a B MyCTOTYy TeMIlepaTypa rasa He
OCTaeTCsl HOCTOSSHHOW?

4. Yemy paBHO HM3MEHEHHUE DHHTAJBIMU U1 JIOOOr0 YHUCTOrO BEIIECTBA B IIPOLECCE,
MIPOTEKAIOIIEM IIPU MTOCTOSHHOM 00beMe.

5. UeMy paBHO U3MEHEHHME BHYTPEHHEH 3HEPTUH U SHTAIIBIIMU B U30JIMPOBAHHON cucTteme?

6. CtymeHT crenan ommOKy B pabodyeM >KypHalsle, OMUCHIBAsI OMBIT 1O KaJOPUMETPUU B
oombe: «Ilockompky AH = AU + PAV, a onsIT npoBOAWIICS MPU MOCTOSHHOM 00beme, To AH =
AU ». Kakyto ommoKy T0MyCTHII CTyI€HT?

7. B HM30IMpOBaHHOW CHUCTEME MPOTEKAET PEAKIHsl CropaHusl BOJAOpOJa C 0O0pa3oBaHUEM
JKUJKOU BOJBL. VI3MEHsIeTCs TM BHYTPEHHSS SHEPT Ul M SHTAIIBIINS cUCTeMbl? UeMy paBHa TeruioTa
npoiiecca?

8. Temnora — pynkius npomecca. 1o 3akony I'ecca TermmoBoit a3d ekt peakiuu He 3aBUCHT
ot nytu mnpouecca. Ecte nmu 31eck mpotuBopeune? Jlaiite o0bsicHeHHE.

9. KakoBa cBsi3b MeXIy SHTalblIMEW M BHYTPEHHEW SHepruedl xumuueckoil peaxiuu? B
KaKHX CIIy4asX MOKHO MpeHeOpeub pa3HULlel MEXly SHTAIbIINEN U BHYTPEHHEH sHepruen?

11.1.4. TunoBbie 3a1aHUSA 1JI51 KOHTPOJIbHOMH PadoThI

KOHTPOJIbBHAS PABOTA Ne 2
TEMA «XUMHNYECKOE PABHOBECHE B UIEAJIBHO-I'A30BbIX PEAKIIUAX»

BAPUAHT 1.
1. MH3zobOpasute cxemMaTHUecKH TpauK 3aBUCHMOCTH KOHCTaHTHI paBHOBecus Kp ot
TEMIIEpaTyphbl, €CIM B JaHHOM MHTEpBaJle TEMIIEPATyp TEII0BoH 3¢ dekT peaknmuu paBeH HyIIIO.

2. Koncranrta paBHOBecHs UJeallbHO-Ta30BOM peakiuu

CO+H,0s5CO,+H,
npu 970 K paBHa 1. CnenaiiTe BBIBO O TOM, B KaKyl0 CTOPOHY MOMIET peakius, €clii UCXOIHas
peakIoHHass CMECh MMeEeT cieayromuil coctas (B MoabHBIX mporieHTax): 50% CO, 15% H,0,
20% CO, u 15% H-.

3. 3aBHCHUMOCTb KOHCTAHTBI PaBHOBECHSI HJICAJIbHOM Ta30BOM pPEaKINH
2C3H6 S C2H4 + C4H8
ot temneparypsl Mmexxay 300 K u 600 K onucsiBaercst ypaBHEHUEM
InK =-1,04 - 1088/T + 1,51-10%/T?
Paccuuraiite AGO, AHO, AS° ipu 400 K.

4. Tennora ob6pazoBanus PClsy) B cranmapTHbIX ycnosusx npu 298 K pasna - 456,6 x/[x/Mons.
Kak Hy>XHO M3MEHUTD JIaBJICHHE U TEMIIEPaTypy, YTOObI yBENUYUTh paBHOBEeCHBIH Bbixoq PCls B
peakiuu ero oopa3zoBaHus?

BAPHUAHT 2.
1. Jina peakiuu PClsgy S PClsry + Clyyy npu 523 K adexTuBHast KoHCTaHTa paBHOBECUs paBHA
1,8-10° ITa. Yemy parHa crenens auccouuaimu PCls ipu aToii TeMmepaType i 06IIeM JaBIeHueM
B cucreme 1,8+10° [Ta?

2. KoHIIeHTpalMOHHAsI KOHCTAHTAa PABHOBECHS PEAKLIUN

Ca(OH),(s) S Cal () + H20(n)
npu 772 K paBHa 0,4-10° Ia, a mpu 807K - 0,8-10° Ila. Cuuras BenmuuuHy TerioBoro sddekra
peaxk Uy NOCTOSIHHOM, HallInTe KOHCTAHTy paBHOBECHsI 3T0H peakuuu mpu 750 K.

3. Benmnunna Kp' ectb KOHCTaHTa paBHOBECHS PEAKIIH
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3/2 Hz(r) +1/2 Nz(r) S NH3 )
a Kp” ecTh KOHCTaHTa PaBHOBECUS PEAKIIUU
3Ham+ Noy S 2 NHz )
byner nu pasnuna B BenuumHax Kp' u Kp” npu onmnakoBoil Temneparype? Hanwumunre
KOJIMYECTBEHHOE cOoOTHOomeHne Mexxay Kp’' u Kp”.

4. Koncranta paBHoBecusi Kp peakunu

CO () + H20¢) S Hay + COxp
paBua |1 mpu 930 K. Kakoro cocraBa HYKHO B3SITh HCXOAHYH cMech, uToObl mpu 930 K
paBHOBecHas cMech cojepikana mo 20% momn. CO; u Hy.

BAPHUAHT 3.
1. ITocne Toro xak Hekoropoe koianuectBo Moseir NOCI (y 6b1u10 BBenieno B cocyn npu 500 K, B
CHUCTEME YCTaHOBWJIOCh PaBHOBECHE:
2NOCl 1y S 2NO (» + Cl2 ()
OO6miee gaBiaeHUE B COCY/IE 1,01325-10° a, a napruaibHoe pasHoBecHoe naBienne NOCI pasHo
0,64- 10° ITa. He MCIIOJIb3Ysl CIIPABOYHBIE JAHHBIE, PACCUUTANTE BEIIMUNHY AGosoo .

2. Ilpu cmemennn 1 mons BemectBa A ¢ 1 monem BemectBa B B pesynbraTte XHMHUECKON
peaxuun

A+2B S AB;
B paBHOBECHOM cMecu obpazoBanack 0,2 monb BeniectBa AB2. Onpenenure 4ucieHHOE 3HAYEHUE
3¢ (eKTHBHON KOHCTAHTHI PABHOBECHS 3TOH peakiuu mpu oomeM aaienun 1,01325- 10° Ila, eciu
BCE BEIIIECTBA HAXOITCS B UACAITBHO-Ta30BOM COCTOSIHUH.

3. Koncranra paBHOBecus razoaszHoil peakuuu uzomepuszanmu uzobopHeona (CioHi70H) B
6opueoun pasHa 9,43 ipu 503 K. Cmech 7,5 T 60opHeona u 14 r u3o60pHeoIa TOMECTUIIN B COCY/T
o0bemoM 5i1 u BbyiepkuBanu npu 503 K no goctmkenus paBHoBecus. Paccunraiite MoJbHBIE
JIOJISI U MacChl OOpHEOJIa U U3000pHEOSIa B PABHOBECHOM CMECH.

4. IIpu 298 K remnore obpazoBanus CH3Cl () pasra -82,0 x/[/Moub, a TemaoTa 0Opa3oBaHUS
CH3Br ) paBHa -35,6 k/l>x/Monb. YKaxuTe, Kak 3aBUCUT OT TEMIEpATypbl KOHCTAHTA PABHOBECHSI
TOW W JAPYroM peakuuu; s KaKOW U3 PeaKkMi KOHCTAaHTa PAaBHOBECHS CHIIbHEE U3MEHSAETCS MPHU
U3MEHEeHUHU TeMIieparypsl Bomu3u 298K.

BAPUAHT 4.
1. Josa peakuyu
N204 () S 2NO02 (r)
npu 328 K KOHIGHTpaIHOHHasi KOHCTaHTa paBHOBechs paHa 1,38-10° Ia. Crombko Moneii NoOy
clleflyeT MOMECTUTh B COCYJ] eMKOCThio 10 51 ams Toro, 4rtoObl MPHU HACTYIUIEHMH PaBHOBECHS
koHueHTpauus NO2 B Hem ctana paBHo# 0,1 Mob/1.

2. TIpu 767 K u o6mem gasienue 0,99-10° ITa NO2 AHCCOIMHPOBAHA 10 yPABHEHHUIO:

2 NO, 0SS 2NOm+ O2¢)
Ha 56,5%. PaccuuraiiTe, mpu KakoM JaBJI€HUM CTENEHb JMCCOLHUAIMK JBYOKHUCH a30Ta OyJer
paBHO 80%.

3. OKkcua pTyTH AUCCONUUPYET MO PEAKIINH

2HJgO () S 2ZHg )+ O2(r)
npu 420°C naBnenue rasos paBHO 5,16- 10° Ila, a npu 450°C - 10,8:10° Ila. Paccuuraiite
KOHCTaHTBl PaBHOBECHUS IIPU 3TUX TEMIIEpaTypax U SHTAJIbIMIO qucconuanuu Ha 1 moms HYO.
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4. Ilpn uzmenenuu temneparypsl ot 500 qo 1000 K mpu mocTossHHOM JaBiI€HUU PAaBHOBECHBIN
BbIx0 CO B peakiuu

COClI ) s CO o+ Clz (r)
yBenuumiics. Kakoit 3Hak TernoBoro s ¢exra 3Toi peakuun?

BAPHUAHT 5.
1. OnuH MOJIb BOASIHOTO Mapa JUCCOLMUPYET 0 YPABHEHHIO
H,O ) SH, ot 1/2 O, ™)
BpraSI/ITe KOHCTAHTY pPaBHOBECHUS Kp 4epe3 CTCICHb AUCCoOnMalrn U 061Hee JaBJICHUC P s
cucteme. Kak n3amMeHuTcst KOHCTaHTa paBHOBecHst Kp, eCiii JaBjeHHEe YBEITHYHUTh BIBOE?

2. KoncranTa paBHOBECHSI peaKuu
CHs(n S C )+ 2 H2 ()
BBIPAXKACTCS] YPABHCHHEM
InKp = - 3853/T +3,562 InT - 1,5-10°T-1,207-107 T?- 4,216
BriBequTe ypaBHEHHWE 3aBUCHMOCTH CTAHIAPTHON SHTAIBIIMHA PEAKIUU OT TEMIEPaTyphl U
paccuuTaiite 3HTaNbNI0 peakuuu mpu 500 K.

3. BeIpasure KOHCTaHTy paBHOBecHs Kp peakiuu
2H, +0, s 2H,0

Yyepe3 KOHCTAHThl PABHOBECHS PeaKIuit
2C0;, $2C0 4+ 02
CO+H,0 s H, +CO,
Bce BCIICCTBA HAXOJATCA B UACAJTIBHO ra30BOM COCTOSIHUU.

4. Boruucnute JUIsl peakluu

0 C (kOKC) + COZ ) s 2C0 (r)
npu 800°C u P=1 arm paBHOBecHbIH Bbixon CO, ecin Kp npu manHoi Temmnepatype paBHa 6,6. B
HCXOJHOM COCTOSTHUM HAXOJUJIUCH TOJIBKO PEAreHThl B CTEXMOMETPUUECKUX COOTHOILICHHUSX.

BAPUAHT 6.
1. KoHcTanTa paBHOBECHSI pEaKIun
N, +3H;, S 2NHs
npu 400°C paBHO 1,64-10'4. Kakoe oOmee gaBieHre HEOOXOIUMO TPUIIOKHUTH K SKBUMOJISIPHON
cmecu Ny u Hp, uto6st 10% N, npeBpatunocs B NH3? ['a3bl cuntarh uieanbHBIMHU.

2. Jlns uaeanbHO-ra30BOM PeakIiuu

2HIS I, +H;
KOHCTaHTa pPaBHOBECUS paBHA 1,83:107 npu 698,6 K. Ckonpko rpamm HI oOpasyercs npu
HarpeBanuu 10 3Tou Temmepatypsl 10r |, u 0,2r Hy B TpexmurpoBoM cocyne? Uemy paBHBI
paBHOBecHbIe mapiuanbbie napnenus HI, 1, u Hy?

3. Jns peakuun

N, +3H;, S 2NHs
npu 298 K xoHcTanTa paBHoBecusi Kp paBHa 6,05-10°, a AfHO(NHg): -46,1 xJlx/Monb. OneHute
3HaueHue KOHCTaHThl paBHOBecus npu SO0K. 'a3bl cuntarh naeanbHbIMU.

4. Cocyxn obbemom 1 1, comepxammii 0,341 mons PCls 1 0,233 mons Ny, Harpemu o 250°C.
OO0miee maBJIeHWE B COCYJE IPU PaBHOBECHH OKa3aioch paBHBIM 29,33 arm. Cuumtas Bce rasbl
UJCAIbHBIMYA, PACCUUTAUTE KOHCTAHTYy PABHOBECUS IIPH 250°C s IIPOTEKAIOLIEH B COCYHE
peaxIuu:
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PC|5 ) S PClIs (r) + Clz (™)

11.2. TunoBble KOHTPOJIbLHbIC 3aJJaHUSI MJIM HHbIe MaTepHaJibl, HeOOX0AUMBbIE /s
OLICHKY 3HAHWH, yMeHMIl, HABBIKOB M (MJIH) ONBITA B X0[€ MPOMEKYTOYHOH ATTECTALUM 110
AUCHHUILINHE

DK3aMeH NPOBOJHUTCA B YCTHO-TIMCbMEHHOW (OopMe MO BCEMYy MaTepHaly H3ydaeMoro
Kypca «Du3nueckas XuMus»

DK3aMeHAIIMOHHBIN OMJIET COAEPIKUT 2 BOIPOCA U3 PA3HBIX TEM Kypca M OJIHY 3aJady.

IK3AMEHANIMOHHDBIE BUJIETHI 4 cemectp

DK3aMeHaAnOHHBIN ouiaer Ne 1

1. ®usnyecknii cMbIcT XapakTepuctuuecknx QpyHkiuin. @ynkuun ['n66ca u ['enbmrombia
KaK KpUTEPUH HAIPAaBICHHOCTU M PAaBHOBECHSL.

2. PeanbHble pacTBOpBl. AKTHBHOCTb, KOI(PQUIMEHT aKTUBHOCTH. XHMHUYECKHUN
HOTEHIMaJ KOMIIOHEHTOB PEAJIbHOTO pacTBOpPa HEJIEKTPOIUTOB.

3. 3amaua: Koncranta paBHoBecus peakmmu Hp + I, = 2HI mpu 693 K paBma 50.
OO6pa3yercs 11 MOAX] BOJIOPOJA IIPU UAEaIbHO 00paTUMOM IPOBEACHUH Ipolrecca pu P=1 atm,
€CJIM UCXOIHbIE KOHIIEHTPAI[U! PaBHBI:

A)H; -2 mons, |, —5 monb, HI — 10 moib.

B) H; - 1,5 mons, Iz —0,25 monb, HI — 5 Moub.

C) Hz - 1,0 mons, Iz — 2,0 Mmons, HI — 10 moub.

DK3aMeHAIIHOHHBIN OnJieT Ne 2

1. YpaBuenus ['u66ca — ['enbmrosnbiia
2. KosmuraTuBHbIE CBOMCTBA paCTBOPOB HEJIETYYUX BEIIECTB.
3. Bamaua: Paccuutars Termioty oOpasoBanus 6e3Boanoit CUCI, ucmons3ys cienyroiue

JTaHHBIE:
CuO (1) + HCl(p) = CuCly(p) + H20 (x) -63,89 xJIx/Moib

CuCly(t) = CuCly(p) -46,36 xJIx/Mob
Cu(t) +1/202 = CuO (1) -155,2 xJIx/Moitb
Ha(r) + Cly(r) =2HClI(p) -328,9 xJIx/Momb
Ha(r) + 1/202 = H,0 (k) -285,8 k/lx/mMonb

DK3aMeHaMOHHBIN oujter Ne 3

I. Xumunuecknii mnoreHuuan. @OyHoaMeHTanbHBIE YpPaBHEHHsS TEPMOAWMHAMUKH IS

OTKPBITBIX CUCTEM.
2. PeanbHble pacTBOpBl. AKTHUBHOCTb, KOI()(PUIMEHT AaKTHUBHOCTU. XHUMHUYECKHUI

NOTEHIIMAJ KOMIIOHEHTOB PEaIbHOTO pacTBOPa HEJIEKTPOIIUTOB.
3. 3azaua: Terwtora pacrBoperns Na,SOs (1) mpu 18°C pasra —11,3 kJ[k/MoIIb, a TerwoTa
rugparauu 3Toil comu npu nepexoge B NapSOsz-7HoO (1) —58,16 x/[x/monb. Omnpenenure
tertoty pactBoperus NaxSOs-7H,0 (7).
JK3aMeHALMOHHBIN Outer Ne 4

1. Kputepuii HanpaBIeHHOCTH ¥ PABHOBECHS B XMMHUYECKUX peakIiusax mo ['moocy

2. KomuraTuBHbIE CBOMCTBA PACTBOPOB HEJIETYUMX BELIECTB

3. 3amava: OmuH Mosb kKceHoHa mnpu 298 K w nmaBieHnm 2 aTM  pacmupsieTcs
annadaTUYECKU:

a— obparumo 10 P, = 1 atm;

53



0 — HeOOpaTUMO MPH Pyyery, = 1 aT™m
Haiiiute KOHEUHYIO TeMIIEpaTypy B KaskKIOM IPOIIECCE.

DK3aMeHAIIHOHHBIN OmyieT Ne 5

1. VYpaBuenme wu3orepMbl Bant-I'odpda mma wmaeanbHO-ra30BBIX peakiuil. Y CIOBUSA
MIPUMEHEHUS.

2. 3akoH pacnpenenenus Hepucra. OkcTpakius

3. 3agaua: PaccumnTaiite M3MeHEeHHE SHTPONUH 1pH 1o0aBiaeHnn 200r J1baa, HaXOASIIETOCs
Mpy TeMIepaType 0°C, k 200 r BOIBI npu 90°C B H30JIMPOBAaHHOM cocyze. TerioTa miaBieHus
aba paBHa 6,0 k/[>x/MoITb, yIETBHYIO TETTIOEMKOCTD BOJIbI IPUHSTH paBHOM 4,184 J[x/K r

DK3aMeHAIlHOHHBIN ouyieT Ne 6

1. XuMuueckoe paBHOBECHE B HJI€AIbHO-Ta30BbIX peakiusax. Cesazp mexay Kp u AG’;
peakiuu. Biausuue 31aka u 3HadeHns AG®r Ha onoKeHne paBHOBECHS.

2. 3akoH ['enpu

3. 3amaga: 3aBHCHMOCTh  MOJBHOW JHTAIBIIMK JUOKCHIA OJIOBA OT TEMIIEPATYpPhI
BbIpaxkaeTcs ypaBHenuem: AH= 73,89 T + 5,021~10‘3T2 + 21,59~105T'1 JIK/MOJIb.

[TonyuuTe BBIpaKE€HUE 3aBUCHUMOCTH MOJIBHOM TEIUIOEMKOCTH Cp OT TEMIIepaTyphl.
Beruucnure cpipu 500°C u pe3ynbTaT conocraBbTe co 3HaueHueM 71,077 Ix/mons-K

DK3aMeHAIMOHHBII oueT Ne 7

1. Iocrynar [1nanka. Pacuer abCOMOTHOM SHTPOIHMH BEIIECTBA.

2. 3axoH Pays.

3. 3amaua. CKONBKO BOIBI MOXKET HCIApUThCA ¢ 1 M? IOBEPXHOCTH 03¢pa B JCHb, SCIH
HPENONI0KUTh, YTO JIUMUTHPYIOLM (DaKTOpOM SIBISIETCS COJIHEYHOE Teruio 4 Jox/muH-cM” 3a 8
yacoBoi aeHb? IIpeamonaraercsi, yTo TeMmieparypa BO3/yXa U BOJIbl OCTAIOTCSI MOCTOSIHHBIMH,
paBHbIMH 40 OC. Korza connie cagures, TeMIIepaTypa Bo3ayxa maznaer no 20 oC. IIpeanonaras,
YTO U30BITOK BOJSHOTO Iapa BBINAJET B BUAE JA0XK/S, BBIYUCIUTE KOJIUYECTBO J0XKAEBON BOJBI U
KOJIMYECTBO TEIUIOTHI, BBIACIMBLICHCS MNpu KoHAeHcauuu. Omnpenennrte, Kak H3MEHHUTCA
temreparypa. Cunrarb, 9T0 ANy yvi(H20) = 2404 x/[x/kr, ynenbHas TemioTa KOHICHCAIUH
BOJISTHOTO Tiapa paBHa —2257 xJ[x/kr

DK3aMeHAIMOHHBII OuteT Ne 8

1. OOweaunenHoe Bolpaxenue | wu |l npunnunoB Tepmoaunamuku. IlonsTue
XapaKTEepUCTHUECKOW (YHKUIMU. BHYTpeHHsS SHeprust M SHTaJIbIMUA KaK XapaKTepUCTHUYECKHE
GyHKIHIH.

2. Knaccugukaius pacTBOPOB HEJIEKTPOIUTOB

3. 3apmaua. ITpu 298 K Ttemmora ob6pasosanus CH3Cl () paBra -82,0 x/[x/Momb, a Temiora
obpazoanust CH3Br () paBma -35,6 k/lk/Moab. YKaxuTe, Kak 3aBHCUT OT TEMIIEPATypbl
KOHCTAHTa PaBHOBECUS TOW M APYrOW PEaklWH M, I KaKOW M3 peaklMil KOHCTAHTA PaBHOBECHS
CHJIbHEE M3MEHSETCS IIPU U3MEHEHUU TEMIIEPATYPBIL.

JK3aMeHalMOHHBII Oustet Ne 9

1. ®yakuus ['n66ca u ['enbmrombiia Kak XapakTepucTuueckue PyHKITUN

2. YucThie XUMUYECKHE PEaKIIUU

3. 3amayva: [Ipoba Hemeryuen xupHOU KucaoThl odmen Gopmynsl C,Hy,.3COOH maccoi
1,263 1 pactBopena B 500 r CCly. Temmeparypa kumnenust pactBopa cocraBwia 76,804 °C.
Omnpenenure, Kakas 3TO KHCJIOTa, eciu Temmeparypa kumeHust uucroro CCl, pasua 76,76 o,
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70yJUTMOCKOTINYECKast TOCTOsIHHAS paBHA 4,88 rpaj KI/MoJb
JK3aMeHAUMOHHbIH Onitetr Ne 10

1. 3aBucumocts QpyHkuu ['m66ca oT Temneparypsi.

2. XMMHUYECKOE PaBHOBECHE B T€TCPOTCHHBIX PEAKIHAX C yI4aCTHEM Ta30B

3. Bamava: BeruucauTh TEIIoBoi 3¢ deKT peakuun BoccTaHoBiIeHUS okcuaa xenesa (1)
BOJIOPOJIOM, MCIIOJIB3YSl CIIEAYIOIINE TaHHbIE:

FeO (1) + CO (r) = Fe (1) + CO; (1) -13,18 xJI>x/MO01b
CO (1) + 1/20,(1) = CO2(1) - 283,0 x/Ix/Mounb
Ha(r) + 1/20,(t) = H20 (1) - 241,8 KK/MOITB

9K3aMeHAIMOHHBIN Omiaer Ne 11

1. ®u3nyecKkuil CMBICI SHTPONUU. DHTPONUNHBIN KPUTEPUI HAIPABIEHHOCTH IPOLIECCOB.

2. PaBHOBeCHBIH TIpolLiece

3. 3amava: Beraucnure mius peakiuu Cyoe + CO2 = 2CO npu 800°C u nmaBiaeHUd 1 at™m
paBHoBecHBIN BeIxo CO, ecnu K, npu nannoi temneparype paBHa 6,6. B HCXOHOM COCTOSTHHH
HAXOJMJIUCh TOJIBKO PEareHThl B CTEXMOMETPHUUECKUX COOTHOLICHHSIX.

IK3aMeHAIMOHHBIN Omier Ne 12

1. Onpenenenre U3MEHEHUSI SHTPOTIMU B U300apHOM, U30XOPHOM TIpOIEccax.

2. Wcnonp30BaHue SHTAIBINNA 00pa30BaHUs BEIIECTB M SHTAJIBIINN CrOpaHUs JUIsl pacueTa
TEIUIOBBIX A((HEKTOB XMMUUYECKUX PEaKIIUH.

3. 3amaua: Ilpm 767 K wm oOmeM paBiieHUH 0,99-105 ITa NO, muccomuupoBaHa 1o
ypaBaeHuto:  2NO,=2NO + O, Ha 56,5%. Paccumraiite, mpu KakoM [aBIEHUH CTENEHb
JUCCOITMAIIMU ABYOKHCH a30Ta OyzaeT paBHa 80%.

IK3aMeHAUOHHBIN ouiter Ne 13

1. I3MeHeHne SHTPONMH XUMAYECKON PEAKIIUU B 3aBUCHUMOCTH OT TEMIIEPATYPHI.

2. DHTanenus 00pa3oBaHUs HOHOB B pacTBOpPE

3. 3amaua: [Jlns peaknmm N,Op = 2NO; mpu 328K KOHIIEHTpalMiOHHAsh KOHCTaHTa
paBHOBecHs paBHa 1,38 10° ITa. Cxombko Momneii NoOy ClIelyeT IIOMECTUTh B COCYJl EMKOCTBIO 10
J JUIs TOTO, 4TOOBI TIpW HACTYIUIEHWH paBHOBecwsi KoHueHTpamuss NO; B HeM cTanma paBHOM
0,1 Moap/n

DK3aMeHAIMOHHBIN OnyteT Neld

1. Hukn Kapno. [Tonsrue saTponu. Bropoii npuHIun TepMoIMHAMUKH

2. 3aBUCHUMOCThH TemioBoro 3¢ @dexkra XMMHUYECKOH peaklMH OT TeMIepaTypbl. 3aKOH
Kupxrodga.

3. 3anmaua: [ns peakiuu CO + H,O = CO, + Hy npu 930 K K,=1. Kakoro cocraBa Hy»HO
B3STh HCXOJIHYIO cMech, 4To0bI Tpu 930K paBHOBecHas cmech coaeprxkana mo 20% mon. CO; u Hp

IK3aMeHALHOHHBIN ouJier Ne 15

1. TepmoauHamuueckass CHCTEMa, KIACCU(PHUKAIMSA TEPMOJUHAMUYECKHX CHUCTEM,
TEPMOJMHAMHYECKHE TapaMeTpbl, ypPaBHEHUS COCTOSHUSA, (QYHKIHMH COCTOSIHMS, (GYHKIIMH
nporecca.
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2. KoncranTtsl paBHoBecus Ky, K, K, , ux cBs3pb ¢ Kp
3. 3agava. BerauciauTh M3MEHEHHE SHTPONMUHU Npu HarpeBanuu 11,2 1 a3ora ot 0°C no
50°C u OJIHOBPEMEHHOM yMEHbIIIeHUH AaBienus ot 1 atm 1o 0,01 atm.

IK3aMeHALUOHHBIN ouJier Ne 16

1. BHyTpeHHsisi SHEprusi, €e COCTaBISIOIINE, BHYTPEHHSISI DHEPrUsl WACAIBHOTO rasa,
BHYTPCHHSISI DHEPT U KaK (YHKIIUS COCTOSTHUS

2. Pacyer paBHOBECHOTO COCTaBa XHMHYECKOW pEaKIMH MO 3HAYCHHIO KOHCTAHTBHI
paBHOBecHs (depes &).

3. 3azaua. Jlasnenns mapa uncteix CHClz u CCly ipu 25 °C paBubr 26,54 u 15,27 kITa.
[Tonarasi, 4To OHM OOpaA3YIOT WACATBHBIN PACTBOP, PACCUMUTANTE NaBJICHHUE Mapa M COCTaB Iapa
Ha1 pactBopoM, cocTosiuM u3 1 mosst CHCl3 u 1 mosnst CCly.

IK3aMeHALUOHHBIN ouaer Ne 17

1. Pabota m Tterora kak (opMmbl mepenaun BHYTpeHHEHW sHepruu. llepBblii mpuHIHMIT
TEPMOJNHAMHUKHU.

2. lpunun Jle-1latense. Bnusuue nasnenus nu o0bema Ha MOJI0KEHUE PABHOBECHS.

3. 3agaua: [pu 57,2 °C u naenenun 1 aT™ MONbHAS OIS ALETOHA B [IAPE HAL PACTBOPOM
alleTOH-METaHOJl C MOJIbHOM Josieit amerona B pactBope 0,4 paBna 0,516. Paccuwuraiite
AKTUBHOCTH U KOX((UIUMEHT aKTUBHOCTU alleTOHA B 3TOM pPacTBOpE Ha OCHOBE 3aKoHa Payis.
JlaBneHue HACHIIIEHHOTO Mapa YMCTOro alleTOHA PaBHO 786 MM PT. CT.

IK3aMeHALUOHHBIN ouJter Ne 18

1. TeruoBoit ahdexT xumuueckon peakiuu. TeopeTrnueckne OCHOBHI 3akoHa [ ecca.

2. BausiHue Temrieparypbl Ha KOHCTaHTY PaBHOBECHS U MOJIOKEHUE PAaBHOBECHSI.

3. 3agmaua: J[pa moms renst HarpeBatoT oT 373 K no 473K npu naBnennu 1 atm. Berancnure
u3MeHeHue sHepruu ['M66ca B 3TOM mpoliecce, €Clid U3BECTHO 3HAYCHHME SHTPONUM Teslus MpU
373K, paBnoe 131,7 Jlx/monb K. MOXHO JTH CYUTATh 3TOT MPOIECC CAMOTIPON3BOJIEHBIM

IK3aMeHALUOHHBIN outer Ne 19

1. [IpumeHeHHe MEepBOTO MPHUHIUIA TEPMOAMHAMHUKH B HW300apHOM M H30TEPMHUYECKOM
npolieccax uaealbHbIX Ta30B.

2. YpaBuenue u3o0apel Bant-I'odda. Omnpenenenne termmoBoro 3¢h@dexTa XUMHUIECKON
PEaKIUu MO TEMIEPATypPHOUN 3aBUCUMOCTH KOHCTAHTHI PAaBHOBECHSI.

3. Bamaga: OmpenenuTe, B KaKOM H3 PaBHOBECHBIX MPOIECCOB C ydacTuem | Moms
U/1€aTbHOTO ra3a K3MEHEHUE SHTPONHUHU OyIeT HAnOOIBbIINM:

a) uzobapuueckoe HarpeBanue ot 300 no 400 K; 6) nzoxopuueckoe HarpeBanue ot 300 1o
400K; B) u3zotepmuueckoe pacumupenue ot 300 1o 400 M ) annabaTUyecKoe paciIupeHue oT OT
300 10 400 v°.

IK3aMeHALHOHHBIN 0nJiet Ne 20

1. IlpuMeHeHue MEpPBOro MPUHIUIA TEPMOIMHAMHKU B M30XOPHOM U annabaTHYecKOM
MpoIieccax uacanbHBIX Ta30B.

2. XUMUYECKUH ITOTEHIIMAJ HcaJIbHOro rasa.

3. Bamauva: Jlnsa peakmuu N + 3H, = 2NH3 mpu 298 K Kp=6,OXlO5 , AHOf aMMHUakKa paBHa -
46,1 x/Ix/Monb. OrieHUTE 3HaYeHUE KOHCTAaHThI paBHOBecus mpu SO0K.
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IK3aMeHAIMOHHBIN OnyieT Ne 21

1. OnpenencHre N3MEHEHUSI PHTPOITUH B HEOOPATUMOM TIPOIIECCe.

2. TepMoauHaMHU4YeCKHME 3aKOHOMEPHOCTH OOpa3oBaHUs HJCATBHBIX  PacTBOPOB
HEDJICKTPOJIUTOB

3. 3amaua: Paccuuraiite koHcTtanty paBHoBecus s peakuun CO(r) + 2H(r)=CH30OH(r)
npu 500 K, ecnu AG° st CO(r) u CH30H(r) mpu 500 K paBnsbr -155,41 xJx/monb u -134,20
K/[K/MOJTb COOTBETCTBEHHO

JK3aMeHANNOHHBIN OmieT Ne 22
1. 3aBucumocTs GpyHkuuu ['n66ca oT gaBiIeHUS
2. XUMHYECKMW TOTCHIMAT KOMIIOHEHTOB HJCAbHBIX PACTBOPOB  HEAJICKTPOJIUTOB.
Oco0OeHHOCTH CTaHIApTHOTO COCTOSIHMSI PAacTBOPEHHOTO BeIIecTBA B OECKOHEYHO
pa30aBICHHOM PacTBOPE.
3. Bamaua: Jlns peaxmmm Nz (1) + 3Ho(r) = NH3 (r) mpu 298 K smauenne Kp=6-10° a
AH(N H3)r= - 46,1 k/Ix/Moune. OneHnTe 3HAUCHNE KOHCTAHTHI paBHOBecus pu SO0K.

IK3aMeHALUOHHBIN OuiteT Ne 23

1. Pacuer paBHOBECHOTO COCTaBa XUMHUYECKOW PEAKIMU MO 3HAYCHUIO KOHCTAHTBI
paBHOBecwus (uepes 0).

2. IapumanbHbie MOJIbHBIC BEIMYUHBI. METOJ OTPE3KOB B ONPEICICHHH MaplHaibHBIX
MOJIbHBIX BEJTUYHH.

3. 3amaua: PaccumraiiTe W3MeHEHHUE BHYTPEHHEW OJHEpPrHMM Telus Npu HU300apHOM
pactuperuu ot S5 10 10 1 mox gasnenuem 196 xlla.

IK3aMeHALUOHHBIN outeT No 24

1. MexmMonekynsipHble B3aUMOJICHCTBUS B pACTBOPaX HEIJIEKTPOJIUTOB

Onpenenenne N3MEHEHN DHTPOIMY B H30TEPMHUYECKOM IIPOLIECCE.

3. 3amaua: Temnora o6pazoBanust PClsrg) B ctanmapThbix ycnoBusix mpu 298 K paBHa -
456,6 k/x/monb. Kak HY>KHO M3MEHMTh JaBJIEHUE W TeMIeEpaTypy, 4TOObl YBEIHUYUTH
paBHoBecHBIH BbIxo1 PCls B peakiiu ero o0pazoBaHus

N

IK3AMEHAIIMOHHBIE BUJIETHI S cemectp

DK3aMeHaAMOHHBIN onjter Ne 1

1. [TpaBusio ¢a3 ['m66ca (moHsATHA (Da3bl, BAPUAHTHOCTH CUCTEMBI, KOMIIOHEHTA CUCTEMBI).

2. Kunernueckoe ypaBHEHHE IMPOCTONW PEAKIMU TPETHEro IMOpPAIKAa C PaBHBIMU HadalbHBIMHU
KOHIICHTPAIIUSIMH peareHToB. VHTerpaabHBII METOT ONpeIesiCH s OOIIEeTo MOPsAKa PEaKITHH.

3. Cpenuuii koapduument aktuBHoctH KCIl B BogHOM pactBope mpu M =0.01 Monb/Kr paBeH
0.992. Cpennamit koddpdumment aktuBHOCTH KNO3 mpu m=0.01 wmonw/kr pasern 0.916.
Onpenenure kodpduuuent aktuBHocTd HoHOB NO3', ecinu Yr+= Yci-

IK3aMEeHALMOHHBIN OnJjieT Ne 2

1. TepMoaMHAMUYECKOE YCIIOBUE CTAOMIBHOCTH (ha3 U (a30BOTO paBHOBECHSI.

2. O0OpaTumas peakiusi IepBoOro MopsaKa
3. 3amava. na 0,1 monsuibHoro pactBopa Aly(SOs); BRIUMCIUTE MOHHYIO CHITY, aKTHBHOCTb

3JIEKTPOJIUTA, CPEIHIOI HOHHYIO aKTUBHOCTh, MOJISUTBHOCTh OT/ICITbHBIX HOHOB, €CITN Vs = 0,035
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npu 298 K.
IK3aMeHALMOHHBIN OnteT Ne 3

1. JuarpaMMbl COCTOSIHUSI B OTHOKOMIIOHEHTHOM cucteme. YpaBHenue Knaysuyca-Knaneipona.
2. [NapannenpHas peakiiys MepBOro NOpsAKa ¢ OOIIUM peareHTOM

3. 3apaua. O/IC anementa Pt, H, (1 atm)| HCI .| AgCl, Ag

W3mepsinach npu pasubix kKonueHrpanusx HCI:

m, monws/kr  0,1238  0,02563 0,009138 0,005619 0,003215

E, MB 341,99 418,24 468,60 492,57 520,53

Omnpeznenute 3HaYEHUE CTAHAAPTHOTO JIEKTPOTHOTO TOTEHIIMANA XJIOPCEPEOPSHOTO AIEKTPOAA.

IK3aMeHALUOHHBIN 0uiieT Ne 4

1. ®a3oBbIii MIEPEXOT KUJKOCTh —> IMap B OJHOKOMIIOHEHTHOW CHCTEME, PacyeT JHTaJbIINU
UCIIApEHUsl, OIpEAENICHUEe TEeMIEeparypbl HOPMAJIbHOTO KHUIEHUS, SHTPONHMH HUCHAPEHUS.
Kputnueckue siBieHus.

2. KuneTtnueckoe ypaBHEHHE IPOCTOM pEaKUMU MEPBOrO KW BTOPOrO MOpsAJKAa C PaBHBIMU
Ha4yaJbHBIMH KOHLEHTPALIMSIMHA PEAreHTOB.

3. 3agauya.

T i P=const n H
apI/ICOBaTI) KpI/IBI)Ie OXJIAXKACHUA OJIA

YKa3aHHbIX Ha AUarpaMme mIaBKOCTHU TOYCK

IK3aMeHALMOHHEBIN OujieT Ne 5

1. Tepmogmnamuka ¢azoBoro mepexona TBepaoe Teno—mnap. OrmnpeneneHne SHTATBIHH
cyOnuManuu, TeMnepaTypbl CyoIuMaIum.

2. [MocenoBarenpHas peakiiysi IEPBOTO MOPSIIKA.

3. 3amaya. PaccumuTaiiTe MOJSUIBHOCTB pacTBOpa cylb(dara HaTpHsl, UMEIOIIEro HOHHYIO cuiy 0,24
MOJIBL/KT.

DK3aMeHaAlMOHHBIN oOnjer Ne 6

1. DHaHTHOTPOIHBIE MOTUMOP(HBIE IPEBPAIICHUS B OJHOKOMIIOHEHTHBIX CUCTEMAaX.

2. IlonsTHE »>IEKTPOXMMHMYECKOIO NOTEHLUANA, HWOHHOM CHJIBI pPacTBOpPa 3JIEKTPOJUTOB,
ypaBHeHue Jp0as1- XroKKes.

3. 3amaya. BemectBo A pearupyer c oOpa3oBaHueM mnpoaykra P. 3aBucuMocTbh 00OpaTHOM
KOHIIEHTpalluu BemiecTBa A OT BpeMeHH — npsmas JuHug. OOHapyKeHO, YTO MEepHOJ
noJiypacnajna Ipyv Ha4aJbHOW KOHILICHTPALUU 1,0-102 M cocrasmser 20 muH. Kakos MOPSAOK
peakuuu? Hanummre ypaBHEHHE peakluu, COBMECTHUMOE C KMHETUKOM. Kak M3MeHMTCA Mmepuon
MoJTypacnaaa Mpyu HadyaJIbHOW KOHIICHTPAUK A, paBHOM 3,0-10° M?

IK3aMeHAIMOHHELIN 0uJteT Ne 7

1. Teopernueckue OCHOBBI ()PAKIIMOHHOW TMEPETOHKH B OMHApHBIX CHUCTeMaX. 3akoHbI [ 'nbOca-
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Konosanoa

2. DJEKTPOIHBIA MOTEHIMAT Ha MekdasHOW rpaHuie «MeTal-uoH MeTajila B PacTBOPE».
[TpuunHbl 00pazoBaHus.

3. 3apaua. ['uaponu3 sTunaneTara mpoTeKkaeT Mo peakuu

CH3COOC;Hs + OH —CH3COO™ + C,Hs0OH. 3a peakiueid MOXHO CJIEIUTh 10 MCYE3HOBEHUIO
OH'. IIpu 25 OC 6buH MOJTYY€HBI CIAEAYIOIINE SKCIIEPUMEHTAIbHbIC JAHHbBIC:

[OH" ]o, MOnB/1T [CH3COOC;Hs]o, MoJb/m HepUO/I MoJTypacaja, ¢
0,005 0,005 2000
0,01 0,01 1000

OmnpenenuTh OOMMI KHHETHYECKHH MOPSIOK peakiuu. PaccuuraTh 3HAa4eHHE KOHCTAHTHI
ckopoctu. CKOJIBKO BpeMeHH moTpelyercs aisl nocTixenus konuentpamun OH , pasnoit 0,0025
MOJIB/JT B KaXKJIOM 3KCIIEpUMEHTE?

9K3aMeHAIMOHHBIH OmieT Ne 8

1. MoHnoTpomnHble TOTUMOPGHBIE TPEBPALICHHS B OJJHOKOMIIOHEHTHBIX CUCTEMaX.
2. llpubGnuxeHHbIE METOAbl B aHAIN3€ KHHETHYECKUX CXEM XHMHYECKHX peakuuid. Merox
KBa3UCTaIlOHApHOTO pubmkenus (meroa boaenmreiina).
3. Dnement Pt, Hy (1 atm)| HCI ;| AgCl, Ag umeer D/1C, pasryro 0,332 B npu 298 K. Kakoso
3HayeHnue pH pactBopa? E°=0222B.

9K3aMeHAIMOHHBIH OmieT Ne 9

1. lnarpamMma niaaBKOCTH OMHAPHON CUCTEMBI C HEOTPAaHUYEHHOM paCTBOPUMOCTHIO KOMIIOHEHTOB
B JKUJKOM COCTOSTHHUHM M OTCYTCTBHEM PACTBOPUMOCTH B TBEPAOM, Oe3 00pa3oBaHUsI XUMHUECKHUX
COEJMHEHUH U TBEPJBIX PACTBOPOB.
2. 3aBHUCHUMOCTh CKOPOCTH XHMHUYECKOW peakIuu OT Temmeparypbl. [IpuOmmkeHHOoe MpaBUiio
Bant-I'odda u ypaBHeHre Appenuyca.
4. Paccunraiite DJIC anemenTa an Zn**||cd**|Cd , eciu a (Zn?* = 5:10%), a (Cd** = 0,2),
E° (zn*, Zn) = -0,763 B, E° (Cd**, Cd) = -0,403 B.

DK3aMeHaAHnOHHBIN omyteT Ne 10

1. JlmarpamMMbl IUIaBKOCTH OMHApHOM CHCTeMBl C HEOIPAaHMYEHHONW pacTBOPUMOCTBIO
KOMIIOHEHTOB B JKMJIKOM COCTOSIHUU U OTCYTCTBUEM PAaCTBOPUMOCTH B TBEPJAOM, C 00pa30BaHUEM
XUMHUYECKUX COCIUHEHUM, MIaBAIIMXCS KOHIPYIHTHO U HHKOHTPYJHTHO.

2. Dueprus axtuBauuu. OmnpeneneHue 3HEPrHMM AKTHBAIMM 110 TEMIEPaTypHOW 3aBUCUMOCTHU
KOHCTaHTbI CKOPOCTH XMMHUYECKOIN pPEaKLINH.

3. 3agaua. PaccuumtaiiTe uM3MeHeHHE MOaBlEeHUS, HEOOXOIUMOE Ui U3MEHEHUs TeMIlepaTypbl
TIaBienns apaa Ha 1°C. IIpn 0°C SHTANBIIHS MITABICHHS JTb/IA pasna 333,5 JIx/T,

VY nenpHbIe 00BEMBI KUIKOK BOJBI U JbAa paBHbI 1,0002  u 1.0908 cM>/T' COOTBETCTBEHHO.

DK3aMeHaMOHHbII onaer Ne 11

1. [uarpamMmpl TIJIaBKOCTH OWHApPHOM CHCTEMBI C HEOTPAHWUYEHHOW PACTBOPUMOCTHIO
KOMIIOHEHTOB B JKMJIKOM COCTOSIHUM M OIPaHUYEHHON pacTBOPHUMOCTHIO B TBEPJOM COCTOSIHUU C
00pa3oBaHNEM 3BTEKTHKH HJIM IEPUTEKTUKH (IO BEIOODY).
2. IloBepXHOCTh MOTEHIMAIBHON SHEPruH. DHEPreTHYeCKH Mpo(uiIb XUMHYECKOW pPeaKLuu.
[1yTh XUMUYECKOW PEAKIUH.
3. 3apmava. JlaBneHue mnapa JKUAKOCTH (MM pT. CT.) B HHTepBane Ttemmeparyp 200-260 K
ONMCBIBAETCS] YPABHECHUEM:

InP = 16,255 — 2501,8/T
PaccunraiiTe SHTaIBINIO UCTIAPEHUS U HOPMAJIBHYIO TOUYKY KUIICHHS JKUIKOCTH.
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DK3aMeHAIHOHHBIN OmyieT Ne 12

1. JluarpamMMbl IUJIaBKOCTH OMHApHOW CHUCTEMbl C HEOTPaHHMYEHHON PacTBOPUMOCTHIO
KOMITOHCHTOB B KHJIKOM COCTOSIHMH M HEOTPAaHUYECHHOW PACTBOPUMOCTBHIO B TBEPAOM COCTOSHUH.
2. OCcHOBHBIE TOJIOKEHHSI TEOPUU AKTUBUPOBAHHOTO KOMILIeKca. OCHOBHOE ypaBHEHUE TEOpUU
AKTUBHPOBAHHOTO KoMIUiekca (0e3 BeiBona). TepmomnHamudeckas ¢opMa ypaBHEHUS TEOPUHU
aKTHBHPOBAHHOIO KoMIUIeKkca. OmnpeiereHne napaMeTpoB aKTUBAIIH.

3. 3agmaua. JlapieHue napa (MM pT.CT.) TBEpAOTO U KUAKOTO SO, BEIpAKACTCS YPAaBHECHHUSIMHU:

lg P, = 10,5916 — 1871,2/T

lg P =8, 3186 — 1425,7/T

PaccuuraiiTe Temnepatypy, AaBienue U AHy; B TpOHHON TOYKE.

JK3aMeHAIMOHHBIN 0nIeT Ne 13

1. /luarpaMMmbl COCTOSIHMSL KMJIKOCTb —> Map B OMHAPHOM CUCTEME JIETyYUX HEOTPaHUYEHHO
CMEILIUBAIOIINXCSl AKHUIKOCTEN (MealbHble U peajibHble paCTBOPHI)

2. Kunerndeckoe ypaBHEHHE MPOCTOM pPEaKIHWU BTOPOTO IMOPSAIKA C pPa3HBIMH HaYaJbHBIMHU
KOHIIGHTPALUSIMH PEareHTOB.

3. 3amava. Berauciure D/IC u m3menenue sHeprum [mb0Oca Ui TanbBaHUYECKOTO AJIEMEHTA,
COCTaBJICHHOI'O MarHueéM U LIMHKOM, MOTPY>KEHHBIMH B PacTBOPHI UX COJIEH C KOHIIEHTPALUsAMHU
MOHOB (MOJIB/KT) 1,8 10° 1 2,5 10 cOOTBETCTBEHHO VTS COTM MArHus 1 uHKa. E° (Mgz+, Mg) = -
2,363 B; E° (Zn**, Zn) =-0,763 B

DK3aMeHAIHOHHBIN OmyieT Ne 14

1.TeopeTnueckue OCHOBBI (PpakIMOHHOW MEpPEeroHKHM B OMHApHBIX cHcTeMax Oe3 a3eoTpomna.
3axonbl ' m66ca-Konosanosa.

2. DOKCHepUMEHTAJbHBI METOA OINpeAeieHUs CTAaHAAPTHOTO YCJIOBHOTO  3JIEKTPOIHOIO
noTeHIMaNa (Ha IpUMEpE XIJI0PCepeOPSTHOTO HIEKTPOAA)

3. Pasnoxenune mepokcuma au-tper-Oytumia, (CHs)sCOO(CHs)s, B rasoBoii (ase sBisieTcs
peaximeil mepBoro Mopsjka B TemiepaTypHoM jmarasore ot 110 po 280 °C ¢ koncranToi
CKOPOCTH 3,2:10"%exp[-164000/RT]c™. OnpenenuTs SHTAIBIUIO W SHTPONHIO AKTHBALMM JTOU
peaxin ipu 110 °C.

DK3aMeHAIMOHHBIN omyieT Ne 15

1. 3aBucuMOCTb DJEKTPOAHOIO IOTEHIMANA OT KOHLEHTPALMM DJIEKTPOJIUTA. YpaBHEHHE
HepHcra.
2. CKOpOCTb XMMHUYECKOHN PEaKIINH, €€ ONPEAEICHNE, OCHOBHOE KHHETHUECKOE YPAaBHEHHUE.

t P=const 3.3amaga. Cxoiibko BemiecTBa A (T) OyzeT B
TBEP/IOM pacTBOpe U paciuiase, ecinu 200 T
pacriaBa, conepskariero 20 % Mo, BemecTa
B oxmanuts 10 Temneparypsl 230°C . IIpuHATH
MOJIEKYJIsIpHbIE Macchl BelecTBa A u B
paBabIMU 120 1 150 T/MOJIb COOTBETCTBEHHO.

2301

DK3aMeHaAnOHHBIN OmyeT Ne 16
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1. Omnpenenenue A G MU KOHCTaHTHl XHMMHUYECKOTO PABHOBECHS OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakiuil uepe3 J/1C raqpBaHUYECKOro 3JIEMEHTA.

2. AunddepeHunanbHblid METO] ONIPEAETICHHS YaCTHOTO U OOILEro NopsAKOB peakluu

3. 3agaya. PaccuunTaiite maBieHue, mpu KOTOPOM TpauT U aaMa3 HaxOIATCS B PABHOBECHU IPU
298 K. 3uauenne A; G° anmaza paBHo 2,9 kJlx/monb, rpadpura — 0 x/[x/™Monb. [Ipumure
IJIOTHOCTH TpaduTa u amMasa paBHbIMH 2,25 1 3,51 I/cM® COOTBETCTBEHHO M HE3ABHCALUMH OT
JTaBJICHMUSL.

DK3aMeHaAMOHHBII ouier Ne 17

1. Karanu3. O0uue 3akOHOMEPHOCTH KaTaln3a

2. DIEKTPOABIDKYIIAs CHJIa TaJIbBAHUYECKOTO JJIEMEHTa. TepMOIMHAMHYECKUE YCIOBUS €¢
¢opmupoBanug. OJIC ranbBaHMYECKOrO d3JEMEHTa KaK KpUTEpUH  HalpaBlIE€HHOCTU
OKHCITUTEIIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHN.

3. 3apmava. Ompenenure HMHTETPadbHBIM METOAOM HOPANOK peakuuu Arp—>BptCqr+Dy) mo
U3MEHCHHIO JIaBJICHHUS B XOJIC PEaKluu. BplUuciuTe cpeqHee 3HAUYCHUE KOHCTAHThI CKOPOCTH
peakmuu (V=const, T =298 K), ecnu

t, MuH 0 6,5 13,0 19,9

P-10°%,Ma 41,6 54,5 63,7 74,2

JK3aMeHAIIMOHHBIN Omier Ne 18

1. CoocoObl  ompeneieHuss KOHCTAaHThI ~ XUMHUYECKOIO  PaBHOBECHS  OKHUCIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHA.

2. Iloctrynarsl xumnueckoi kuHeTuku. [lepuoa nonypacnaga. OnpeneneHne nopsaka peakiuu mno
nepuoAy nojaypacmnajaa

3. 3agaua:
P=const o

T | Kaxoli KOMIIOHEHT U B KAKOM KOJINYECTBE HY>KHO
no6aButh k 200 T cmecH, conepsxkamieit 80 % mor.
BEIIeCTBa A, 4TOOBI OJYYUTh a3€0TPOITHYIO CMECH.
[TpuHATH MOJNEKYISIPHBIE MacChl KOMIIOHEHTOB A 1 B
paBHbIMU 125 1 200 1/MOJIb COOTBETCTBEHHO.

A E

DK3aMeHAMOHHBIN OuieT Ne 19

1. Kunernueckass cxema oOJHOCYOCTpaTHOM (epMEHTaTUBHOW peakuuu. BbviBo ypaBHEHUs
Muxasnrca-MeHTeH METOI0M KBa3UCTAllMOHAPHOTO MPUOITHKEHUSI.

2. TloHsATHE TalbBaHUYECKOTO 3JIEMEHTa, OCOOCHHOCTH IPOTEKAaHUS B HEM OKHUCIMTEIbHO-
BOCCTAHOBUTEJIBHOMN pPEaKIUU.

3. 3agaya bumonekynspHas peakius A + B — mpoxyktsl, s kotopoit [A]o=[B]o, mporekaer 3a
10 munyT Ha 25%. CKoJIbKO MOTpedyeTCs BpeMeHH, YToObI peakuus npoiia Ha 50% mpu Toil ke
TemIeparype.

DK3aMeHaAlHOHHEBIN OnyieT Ne 20

1. TloHsTHe TaJIbBAaHUYECKOTO DJIEMEHTA, OCOOCHHOCTH TIPOTEKAHHWS B HEM OKHCIHUTEIHHO-
BOCCTAHOBUTEIILHOM PEAKLIHUH.
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2. Kunernyeckoe ypaBHEHHE MPOCTOM pEaKUUU BTOPOTO MOPSJIKA C PA3HBIMU HadyadbHBIMU
KOHIICHTPAIIUSMH PEare¢HTOB.

3amava. PaccumraiiTe W3MEHEHHWE [aBJICHHS, HEOOXOIUMOE I W3MEHEHUS TeMIlepaTypbl
IUIABJICHUA JIbJa Ha 1°C. [Ipu 0°C sHTanbIMs TIABIEHUS apaa paBHa 333,5 JIx/T,

Y nenpHBIE 00BbEMBI )KUIKOM BOABI 1 jibaa paBHbl 1,0002 1 1.0908 cM>/T COOTBETCTBEHHO.

DK3aMeHaAHOHHBIN ouiaer Ne 21

1. [lepuoxa nmonypacnana. OnpeneneHue nopsika peakiuu o nepuoay nouypacnaaa

2. . XMMHYECKHUH TTOTCHIIMAJI HOHOB, AKTUBHOCTH AJIEKTPOJIUTA KaK MOJICKYJISIPHOTO COCTUHEHUS.
Bagaua: AG% xuakoi u ra3000pa3Hoil BOJIbI mpu 25 °c paBHbI —237,129 u 228,572 x/[x/Monb
COOTBETCTBEHHO. PaccunTaiiTe naBiieHre napa BOAbI pu 25 °c

IlepeyeHb BONPOCOB U 3aJaHUH AJIsl HOATOTOBKHU K IK3aMeEHY
([IK-1: UTIK-1.1, UTTK-1.3, UTTK-1.5):

4 cemecTp:

1. TepmoauHamuueckas CHCTEMa, KJIACCU(PHUKALMS TEPMOJUHAMUYECKHX CUCTEM,
TEPMOJIMHAMHYECKUE TIapaMeTphl, YPaBHEHUS COCTOSIHHSA, (DYHKIHHM COCTOSHHS, (QYHKIUH
porecca.

2. BHyTpeHHss SHEprus, €€ COCTaBISIONINE, BHYTPEHHSS SHEPrUsl UACaITBHOTO Ta3a,
BHYTPEHHSS SHEPTUs Kak (YHKIUS COCTOSHUS

3. Pabora u Temnora kak GopMbI repenadyn BHYTpeHHEH sHeprun. [lepBoiii mpuHIHI
TEPMOJUHAMUKHU.

4. PaBHOBECHBIU IpoOIIECC.

5. Ilpumenenue mepBOro NpPUHIUNA TEPMOJMHAMUKA B  H300apHOM U
M30TEPMUYECKOM TpOIIeccax HeanbHbIX ra30B.

6. IlpuMeHeHue mepBOro MNPHUHIMIIA  TEPMOJAWHAMHKHM B  HM30XOPHOM U
aanabaTU4YeCKOM Ipoleccax UealbHbIX I'a30B.

7. Tennooil 3¢(heKkT XUMUUECKOH peakiny, TeopeTHUYeCKue OCHOBBI 3aKoHa [ ecca.

8. Hcmomnp3oBaHue SHTANBNUI 0Opa30BaHMs BEIIECTB M JHTAIBIUN CTOpaHHS JUIs
pacyeTra TemIoBbIX A3PPEKTOB XUMUUECKUX pEaKIHii

9. DHramenus 00pa30oBaHK HOHOB B PACTBOPE

10. 3aBuCHUMOCTb TEMJIOBOTO PPeKTa XUMHUUECKOW peaku OT TeMIIepaTyphl. 3aKOH
Kupxroga

11. Tukn Kapno. [Tonarue suTponuu. BTropoit npuHIMN TEpMOIMHAMUKN

12. ®usnyeckwid CMBICI DHTPONUHU. ODHTPONHHHBIA KPUTEPHA HAIPaBICHHOCTH
IIPOLIECCOB.

13. OnpeneneHre U3MEHEHUS SHTPOIMH B U300apHOM M U30XOPHOM TIPOIIECCax.

14. Ormpenenenue U3MEHEHUs SHTPOIIUU B M30TEPMHUYECKUX MpoIieccax.

15. Omnpenenenvie U3MEHEHUS YSHTPONHUH B HEOOPATUMBIX MPOIIECCaX.

16. HM3meHeHue SHTPONUU XUMHUECKOW PEaKIIMU B 3aBUCUMOCTH OT TEMIIEPATYPHI.

17. Tlocrynar Ilnanka. Pacyetr aGCcomOTHOM SHTPONUM BEIIECTBA.

18. OObenunenHoe BoipaxkeHue | u Il nmpuHumMnoB Ttepmoaunamuku. [loHsTne
XapaKTepucTuueckor ¢GyHKIMH. BHYTpEeHHSsI SHeprus W SHTANbIUS KaK XapaKTepUCTHYECKHE
byHKINN.

19. ®ynxums ['m66ca u ['empMrobIIa KaK XapaKTepucTHIecKne GyHKIINN

20. 3aBucumocTtb pynkiuu ['m66ca oT TEMIIEpaTypHlI.

21. 3aBucumocTth PpyHkIMU ['MO60OCca OT maBIeHUs

22. ®usnyeckuid CMBICT XapakTepucTHueckux QyHkiui. @Oyaknum ['nbbca u
I'enpMrossia Kak KpUTEPUU HANPABICHHOCTH M PaBHOBECHS.

23. Ypasaenus ['u60ca — ['enpmromnbia
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24. Xumudeckuil moteHnuan. OyHAaAMEHTAIbHBIC YPAaBHEHHS TEPMOIAWMHAMHUKHU IS
OTKPBITBIX CUCTEM.

25. XuMHYecKHil MOTEHIMA UASaTbHOTO Ta3a

26. Kpurepuil HanpaBIEHHOCTH U PAaBHOBECHS B XMMHUYECKUX peakiusx 1o ['uoocy

27. YpaBHenue muzorepMbl Bant-I'opda mis mpeanbHO-ra30BbIX peakiuil. Y cIoBus
HPUMEHEHHUS.

28. XuWMHYEeCKOe paBHOBECHE B HACAITBbHO-TA30BBIX peakiusx. Cs3p Mexnay Kp u
AG’r peakunu. Bnusuue 3naka u 3nauenns AGr Ha IOJIOKEHNE PAaBHOBECHS.

29. Komncrantsl paBaoBecus Ky, K., K, , ux cBsi3b ¢ Kp

30. Pacuer paBHOBECHOTO COCTaBa XMMHUYECKOH PEaKLMU [0 3HAYEHUIO KOHCTAHTHI
paBHOBecwHst (uepes 0).

31. Pacuer paBHOBECHOTO COCTaBa XMMHUYECKOW PEAKLIUU IO 3HAYCHHIO KOHCTAHTHI
paBHOBecHs (depes &).

32. Tpunnun Jle-lllatense. Bnusaue napneHus u o00beMa Ha MOJI0KEHHE PABHOBECHS.

33. BuwusHue TemmepaTypsl Ha KOHCTaHTY PAaBHOBECHS U TOJI0KEHUE PAaBHOBECHS.

34. VYpaBuenue wu300apel Banr-I'odpda. Omnpeneneame TtemnoBoro 3 dexra
XMMHUYECKON peakluy 110 TeMIepaTypHOM 3aBUCHMOCTH KOHCTAHThI pAaBHOBECHSL.

35. XumHuecKkoe paBHOBECHE B T€TEPOTCHHBIX PEAKIHUAX C yIaCTUEM T'a30B.

36. PactBopsl HesnekTposnToB. CrnocoObl BhIpaXKEHUs cocTaBa pacTBOpoB. CBs3b
MEXIY MOJBHOM J10JI€H U MOJISIPHOCTHIO (MOJISIIBHOCTBIO) PacTBOpa

37. MexMoneKyIsipHble B3aUMOJICHCTBUS B PACTBOpPaX HEJIEKTPOJIUTOB

38. IlaprmansHble MOJBbHBIC BeTHYUHBI. Y paBHeHus [ m60ca-/lrorema

39. Meron OTpe3KOB B ONPEIEICHNHN MapLHAIbHBIX MOJIbHBIX BEIUUUH

40. Krnaccudukamus pacCTBOPOB HEIIEKTPOIUTOB.

41, XuMHMYECKHI MOTEHIMal KOMIIOHEHTOB HJEaJbHBIX PACTBOPOB HEAIIEKTPOJIUTOB.
OCc00EHHOCTH CTaHIAPTHOTO COCTOSIHUSI PACTBOPEHHOTO BEIIECTBAa B OECKOHEUHO Pa30aBICHHOM
pacTtBope.

42. TepmoaumHaMHUYeCKHe 3aKOHOMEPHOCTH 0Opa30BaHUS HJICAITBHBIX pPAacTBOPOB
HEBJIEKTPOJIUTOB.

43. 3akoH Payms.

44. 3akoH ['enpu.

45. 3akon pacnpenenenus Hepaera. Dkcrpakuus.

46. Ocmoruueckoe naBieHue. Ypasaenue Bant-I'opda

47. KonnuraTUBHBIE CBOWCTBa pacTBOPOB HeleTyuyux BemecTB. Kpuockonus.
D0yTUOCKOTHS.

48. PeanmpHBIE PACTBOPBL. AKTUBHOCTh, KOI(D(UIMEHT aKTUBHOCTH. XHUMHUYECKHUN
NOTEHIMAJ KOMIIOHEHTOB pEAJbHOTO pPAacTBOpAa HEIEKTPOIUTOB. CrocoObl ompeeneHus
Kod(urmenTa akTHBHOCTH.

5 cemectp:

1. TIlpaBuno ¢a3 ['mG6ca (moHsATHS a3bl, BapUAHTHOCTH CHUCTEMbI, KOMIIOHEHTA
CUCTEMBI).

2. TepmoaumHaMu4eckoe yCIoBUe CTaOUIBHOCTH (a3 U (pa30BOro paBHOBECHS.

3. JluarpaMMBbl COCTOSIHHSI B OJTHOKOMITOHEHTHOW cucTeme. YpaBHeHue Kiaysmyca-
Knaneiipona.

4. ®a30BBIN TIEPEXOT JKUJKOCTh —> Map B OJHOKOMIIOHEHTHOM CHUCTEME, pacueT
SHTAJIBIIUM HCIApPEHMs, OINpeAesieHue TeMIlepaTypbl HOPMAJIbHOTO KHUIEHMS, HHTPOIHHU
ucnapenus. Kputuueckue sBieHus.

5. Tepmomumnamuika QazoBoro mepexona TBepAoe Teno—map. OmnpeneneHue
SHTAJIBIINU CYOIUMALINY, TEMIIEPATYPHl CYOIUMAIIHH.

6. DHaHTHOTpONHBIEC NOTUMOPGHBIEC IPEBPALIECHHUS B OJJHOKOMIIOHEHTHBIX CHCTEMaXx.

7.  MoHoTpoIHbIe MTOIUMOP(HBIE TPEBPALICHNUS B OJHOKOMIOHEHTHBIX CHCTEMaX.
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8. Jluarpamma TUIaBKOCTH OMHApHOM CHCTEMBI C HEOIPAaHHUYEHHOW pPacTBOPUMOCTBIO
KOMIIOHEHTOB B KUJKOM COCTOSIHUU U OTCYTCTBHEM PAaCTBOPUMOCTH B TBEPJOM, 0e3 00pazoBaHus
XUMHUYECKUX COETUHEHUM U TBEPBIX PACTBOPOB.

9. [uarpammbl IJaBKOCTH OMHAPHOW CHCTEMBbI C HEOIPAaHUYEHHON PacTBOPHUMOCTHIO
KOMIIOHEHTOB B JKMJIKOM COCTOSIHUU M OTCYTCTBHEM PAacCTBOPUMOCTH B TBEPAOM, C 00Opa30BaHUEM
XUMUYECKUX COETMHEHMM, IUTABSIIUXCA KOHTPYSHTHO U MHKOHTPYJHTHO.

10. dumarpamMmbl TIaBKOCTH OWHApPHOW CHUCTEMBI ¢ HEOTPAHMYECHHON PacTBOPUMOCTHIO
KOMIIOHEHTOB B JKMJIKOM COCTOSIHUM U OTPAaHUYEHHOW pPaCTBOPUMOCTBIO B TBEPAOM COCTOSIHHH C
00pa30BaHMEM 3BTEKTUKH U IEPUTEKTUKHU.

11. JImarpamMMbl MJIaBKOCTH OWHApPHOW CHCTEMBI C HEOTPAHUYEHHOW PACTBOPUMOCTHIO
KOMIIOHEHTOB B JKMJIKOM COCTOSIHUM U HEOTPAHUUYEHHOW PAacCTBOPUMOCTBIO B TBEPJIOM COCTOSIHUU.

12. JlmarpaMmbl COCTOSHUSI ~ KHJIKOCTh —> Map B OHHApHON cucTeMe JeTy4Hux
HEOTrPAaHUUYEHHO CMEIIMBAIOIIMXCS XKUIKOCTEHN (MealbHbIE U PEAJIbHBIE PACTBOPHI)

13. Teopernueckue OCHOBBI (PAKIIMOHHON MEPETOHKH B OMHAPHBIX CUCTEMaX. 3aKOHBI
['n66ca-Konoanosa.

14. CkopocTb XMMHMYECKOH pEakIuu, €€ ONpeJeieHHe, OCHOBHOE KHHETHYECKOe
yYpaBHEHUE.

15. Tloctynarbl XUMHUYECKON KMHETUKH.

16. IuddhepeHnunanbHbiii METO ONIPEIEICHUS YACTHOTO MOPSIKA PEaKIH

17. IuddepeHnuanbHblil METO ONPEACIICHHS OOIIETO MOpsIKa peaKIIuH

18. Kunernyeckoe ypaBHEHHE IPOCTOH PEAKIHMU MEPBOIO M BTOPOTO TMOPSIKA C
PaBHBIMU Ha4aJIbHBIMU KOHILIEHTPALUSMH PEareHTOB.

19. Kunernyeckoe ypaBHEHHE WPOCTOM pEAaKIUW BTOPOTO TMOPSAKA C pa3HBIMU
Ha4yaJIbHbIMH KOHIICHTPALUSIMU PEAreHTOB.

20. Kunetnueckoe ypaBHEHHE NPOCTOH pEAaKIMH TPETHEro TIOpSIKa C PaBHBIMHU
HayaJbHbIMU KOHIIEHTPALUSAMH peareHToB. MHTerpaabHbIii METO/ ONpeeieHns o0IIero nopsaKa
peakuuu.

21. Ilepuon nomypacnana. OnpeneneHue nNopsaka peakiuu 1o nepuoay mnojxypacraja.

22. OOparuMas peakius IIepBOro mopsiaKa

23. IlapannenpHas peakiysi MepBOro MOPsIKa ¢ OOIIUM peareHTOM

24. TlocnemoBarenbHas peakiys MEPBOTO MOPSIKA.

25. IlpubnnxeHHble METOJbl B aHAJIM3€ KUHETHYECKUX CXEM XUMHUECKUX PpEeaKIHi.
Meton bonenmreiina.

26. 3aBUCHUMOCTb CKOPOCTH XHMHMUYECKOW peakluu OT Temieparypsl. IIpubmmkeHHoe
npaswio Baut-I'odpda u ypaBuenue Appenuyca.

27. DOueprus axktuBauuu. OnpeneneHHe SHEPrHMM AaKTHBALMM IO TEeMIepaTypHOMH
3aBHCHUMOCTH KOHCTAHThI CKOPOCTH XUMUYECKOU PeaKIiu.

28. IloBepXHOCTh MOTEHIMAIBHON PHEPTUU. DHEPreTU4ecKuid Mpopmiib XUMUYECKON
peakuuu. [IyTh XUMHUYECKOW pEaKIUH.

29. OCHOBHBIE TIOJIOKEHHMsS TEOPUM AaKTHUBHPOBAHHOTO KoMiulekca. (OcCHOBHOE
ypaBHEHHE TEOPUU aKTUBUPOBAHHOTO KoMILiekca (0e3 BbIBO/IA).

30. TepmonuHamuyeckast ¢opma ypaBHEHHS TEOPUH AKTUBUPOBAHHOTO KOMILIEKCA.
Onpenenenre napaMeTpoOB aKTUBAIUH.

31. Karanus. O0mue 3aKOHOMEPHOCTH KaTaau3a.

32. Kunernueckas cxema OJHOCYOCTpaTHOW (EepPMEHTATUBHON peakiuu. BeIBOJ
ypaBHeHHsI Muxasuca-MeHTeH MeTO10M KBa3UPABHOBECHOTO MPHOIMKEHUS.

33. Kunernueckass cxema OJHOCYOCTpAaTHOW (EepMEHTaTUBHOW peakiuu. BrIBox
ypaBHeHHsI Muxasiuca-MeHTeH MeTO10M KBa3UCTALlMOHAPHOTO MPUOIMKEHHS.

34. TlonaTue  HSNEKTPOXMMHYECKOrO  TOTEHLHWana, HOHHOM  CHUJIBI  pacTBOpa
3IIEKTPOJIUTOB, ypaBHeHUe J[30as1-X1oKkens.

35. Xumuueckuil MOTEHLIMAd MOHOB, aKTUBHOCTb 3JIEKTPOJIHMTA KaK MOJEKYJISIPHOTO
COEIMHEHMUS.
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36. DnekTpoAHBIM TMOTeHUIMal Ha MexX(a3HOH TrpaHuiIe MeTalul/MoH MeTamia B
pactBope. [Ipuunnbl 06pa3oBaHus.

37. llonaTtne ranbBaHUYECKOTO D3JEMEHTa, OCOOCHHOCTH TIPOTEKAHUS B HEM
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUH.

38. DnexTpoaBWXKyIIas CHJIA TalbBaHUYECKOTO 3JEeMEHTa. TepMOJuHAMUYECKHE
ycloBus ee POpMUPOBAHUSI.

39. DnexTpoABWXKYyIIas ~ CHja  TaJbBaHMYECKOIO  3JEMEHTa  Kak  KpUTepui
HAIPAaBIEHHOCTU OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

40. Onpenenenrie A G ¥ KOHCTaHTBl XMMHYECKOTO PABHOBECHS OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX peakuuil uepe3 J/]C raapBaHMYECKOro 3JIEMEHTa

41. 3aBUCMMOCTH JJIGKTPOAHOTO TMOTEHLHANa OT KOHIIEHTPALMU AJIEKTPOJIUTA.
VYpaBuenue HepHcra.

42. DKCIEpUMEHTAILHOE OIpENeIeHUe CTAaHAApPTHOTO YCIOBHOTO 3JEKTPOJHOTO
MoTeHIMaNa (Ha mMpUMepe XJI0pcepeOpsSHOTO PIEKTPOIA).
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