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1. LIEJIM OCBOEHUSI YYEBHOM JUCHMUIIIAHBI

HeJIHMI/I OCBOEHHUS AMCUUILIHHBI «PH3n4deckas XUMHUSD> ABJISIIOTCS:

— IIOHUMAHHUE  CTYACHTAMU CYHIHOCTU XHUMHUYCCKUX U (1)I/I3I/I‘ICCKI/IX IMpoHcCcCoOB Ha OCHOBC
HU3Y4YCHHA OCHOBHBIX €CCTCCTBCHHOHAYYHBIX 3aKOHOB U B IPAKTHUYCCKOM HCIIOJIB30BAHWU TMOJYYCHHBIX

3HAHUH JJIA pCHICHHS KOHKPETHBIX HAYYHBIX U TCXHUYCCKHUX 3a/1a4;

- (OpMHpPOBAaHMM CUCTEMHBIX 3HAHW, MO3BOJSIOMIMX TIIyO)KE€ TIOHSTH SIBJICHUS MPHPOIbI,
TEOPETUUECKU OCMBICIUTh IIMPOKUN KPYT XUMHUYECKHX SBJICHUHN, IPUHLINIIBI XUMHUUYECKON TEXHOJIOTUH.
JIMCIMIUTMHA CHOCOOCTBYET PA3BUTHIO Y CTYACHTOB 3HAHMM M YMEHHMH B PELICHUH MPAKTUUECKUX
BOIIPOCOB B 001acTH (PU3NYECKOH XHMHH, YMEHHE HCIIOIb30BaTh TEOPETMUYECKUE IOAXOMAbI MpH
pa3paboTKe HOBBIX TEXHOJOTHMH W MPOBOJIUTH YMCIIEHHbIE pacueThl. Kypc nomkeH coneiicTBOBaThH

Pa3BUTUIO HAYYHOT'O MUPOBO33PEHHUS CTY/ICHTOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

HuctumnuHa «®Dusnyeckas XuUMUS» H3ydaeTcss B 00s3aTEIBHOMN yactu bioka 1 wu
MPEJICTABISET COOOM TEOPETUUECKYIO OCHOBY ISl M3YUEHUS MOCIEIYIOMUX KYPCOB XMMHUYECKOTO
npouiIsi - KOJUIOWTHONW XUMHH, XHMHUH TBEPIOTrO Telld, XHUMHYECKOW TEXHOJIOTHH, (HHU3UKO-
XUMHUYECKUX METOJIOB UCCIIEIOBaHUSA;, U3ydaeTcs B 6,7 ceMecTpax.

[MpennaraeMprii 1 U3y4eHUs] Kypce TIOMOXKET CTYACHTaM MPUOOPECTH 3HAHUS 110 OCHOBHBIM
XUMHYECKUM TMOHATUSAM, NOHSATH CYIIHOCTh NPOTEKAHHUS XHWMHYECKHX MPOLIECCOB, OBJIAAETH
OCHOBaMHU TEPMOJIMHAMMKH, TEOPUU PACTBOPOB U (ha30BBIX PABHOBECHH, OCHOBAMH XHMHYECKOM
KUHETUKM M KaTajli3a, MEXaHU3Ma XUMHUYECKHUX PpPEaKIHi, SJIEKTPOXUMHYECKHX IPOIECCOB,
KOpPPO3HH ¥ METOJOB 3aIUThI OT HEE.

[lepeueHb MUCIUTUIMH, HEOOXOAMMBIX JIsi M3y4eHUS (PU3UUCCKOW XUMHH: HEOpPTaHHYECKas
XUMUsI, OpraHudeckasi XuMusi, Gu3nka, MaTeMaTHKa.

Taoauna 2.1.

Cas3b TMCHUITUHBI «PU3NYecKasi XMMHUS» ¢ MPeIbIIYIMMH JUCHUIJIMHAMY U CPOKH UX
U3y4YeHus



Kon JMcuMIUIMHEIL, CIIEYIOMNE 32 TUCHUIUIMHON «DPu3ndeckas Cemecrt

TCIUIUTAHBL | XUMHSD) p
b1.0.11 MartemaTtuka 1-4
b1.0.15 duszuka 1-4
b1.0.14 Nudopmaruka 1-4
b1.0.06 |Heopranudeckass Xumus 2,3
b1.B.06 KBanToBas xumus 4

b1.0.09 CtpoeHue BelecTBa

5
b1.B.05 XUMUUeCKast TEXHOJIOT U 5
6

b1.0.26 dusnueckre MeTONbI UCCIIEOBAHUA

Taoauna 2.2.

CBs3b JUCHMILIMHBI «DU3nYecKass XUMHSD» C mocaeay omuMu JMCHUNJIHHAMHA U CPOKH UX

U3yYeHHUs
Kon JIMCIMIUINHBIL, CIEAYIOIINE 32 TUCIUIIITMHON «DPuU3ndecKass XUMHUS» CemecTtp
JUCLIUTUTAHBI
b1.0.20 XUMHYECKHE OCHOBBI OMOJIOrMYECKUX MPOLIECCOB 7
b1.B.07 BBICOKOMONIEKYIISIPHBIE COEUHEHUS 8
b1.B.JIB.03.01 | KomnonaHas Xumus 8

B pe3yabTare 0CBOCHUA M CHUILVIMHBI 00YYAIOIIHIACH TOJIKEH

3HATb:
= OCHOBHBIC 3aKOHBbI (bI/IBI/IIICCKOﬁ XHMMHH, a TaKXC CIocoOBI  MX MNPUMCHCHUA IJId PCHICHHA
TCOPCTUYUCCKUX U IPUKIIATHBIX 3a/1a4;

- OCHOBBI XMMHYECKOM KHMHCTUKH, BKIIHOYasd OCHOBHBIC MAaTCMAaTHUYCCKNEC COOTHOIICHMA q)OpMaJIBHOfI

KHMHCTUKHU U MCXaHHU3MbI XUMHUYCCKUX peaKuHﬁ;

- OCHOBBI TOMOT'CHHOI'O U I'€TCPOTCHHOI'O KaTaJin3a, BKIIIOYass COBPEMCHHBIC TCOPUN KATAJTIUTUYCCKUX

peakiuit 1 mpoOIIeMbl, CYIIECTBYIOIIHE B 3TOM 001acTH;

- OCHOBBI 3JICKTPOXHUMUHU,



- MpaBWJIa TTO’KApPHOK 06€30MaCHOCTH M 0€30MacHOM paboThl B XMMUYECKON J1a00paTOpHH MpH padboTe C

XUMHWYCCKNMHU BE€IIECTBAMMU.

yMeThb:
- CaMOCTOSITENIbHO (POPMYIHPOBaTh 3aauy (PU3UKO-XMMHUYECKOTO HCCIENIOBAHUS B XHUMHUYECKUX
CUCTEMaX;

- IOJIB3YACh MOJYYCHHBIMU 3HAHUSAMU, BI)I6I/IpaTI) OINTUMAJIBHBIC IMYTH W MCETOABLI PCIICHUA

IIOCTABJICHHBIX 34144,

- IHPOBOAWTH @HSHKO-XHMH‘ICCKHG HucCiIcaoBaHuA CHCTEM HW IIPOLECCOB € HMCIIOJIBb30BAHHUEM

COBPEMEHHBIX MeTO/10B U IpubopoB DXMA,;

- MPOBOJUTH (PU3UKO-XUMHUYECKHE PaCUEThI;

- TIOJIB30BATHCS CIIPABOYHOM JTUTEPATYPOIL;

- rpauuecku 0TOOpaxaTh NOITyYEHHbIE 3aBUCHMOCTH;

- QHAIM3UPOBATH U 00CYXKIIATh PE3YNIbTaThl (PU3NKO-XUMUYECKHX UCCIICJOBaHNUI;

- BECTH HAyYHYIO JUCKYCCHIO TI0 BOIIPOCaM (PH3UUECKON XUMHH .

BJIA/IeTh:
- OCHOBaMH XUMHYECKOWU TEPMOJTUHAMHUKH U TEPMOXUMHUU;
- OCHOBHBIMU TE€OPHSIMU PACTBOPOB (JIEKTPOIIUTOB U HEIJIEKTPOJIUTOB);
- OCHOBaMH (ha30BBIX U XMMUYECKUX PAaBHOBECHIA;
- DIIEMEHTAMHU CTATUCTHUYECKOU TEPMOJIMHAMHUKH;

- MCTOJaMHU OKa3aHUA HGpBOfI MMOMOIIH IIPU HECYACTHLBIX CITydasiX B XAMHYSCKOMN na60paT0p1/n/1.

3. KOMIETEHHUU OBYYAIOWETIOCsl, ®°OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JMCIIUITVIMHBI

HpOI_[CCC N3YUCHUA TUCHUILTIMHBI HAITPABJICH Ha (bOpMI/IpOBaHI/Ie OJIEMCHTOB CIICAYIOIUX

komreteHui B cootBeTcTBHE ¢ PI'OC BO u OIIOIT BO no nanHOMY HampaBJIeHUIO TTOATOTOBKHU:

Kon HaumeHoBaHnue Nuauxarop B pe3yiabTaTte ocBOeHMs
KOMIIETEeHII KOMIIeTeHM U HOCTHKEHUS AUCHMILIMHBI 00y4Yalouiics
U KOMIICTeHIM U HAOJIKEH




Ynueepcaﬂbnble KomnemeHuuu u uudukamopbt UX 00CMUIICEHUS

YK-6 Cnocoden ynpasasath | YK-6.1. Hcnons3yer 3HaTh:
CBOMM BpeMeHeM, BbI- | HHCTPYMEHTHI U METO- - OCHOBHBIE 3aKOHOMEPHOCTH
cTpauBaTh W peajm30- | bl yIPaBJICHUSA BO3PACTHOTO Pa3BUTHS, CTAIUH U
BbIBATh  TPAEKTOPHUIO | BpEMEHEM IPHU BBINOJ- KPHU3UCHI Pa3BUTHSL,
caMOpa3BUTUSI HAa OC- | HCHUM KOHKPETHBIX - OCHOBBI
HOBe NMPHUHIUIIOB 00pa- | 331a4, IPOEKTOB, IIPU COLMaIN3aINH JUYHOCTH, HHINKA-
30BaHUsl B Te4yeHMe | JOCTHKCHHH IIOCTaB- TOPBI HHANUBHUIYAIbHBIX
BCeil JKM3HU JICHHBIX LIEJIEH; 0coOEHHOCTEH TPaeKTOPHIA KHU3HH,
YK-6.2. Onpenensier HUX BO3MOJKHBIC JEBHAIIUH, a TAKXKE
HPUOPUTETHl COOCT- OCHOBBI UX TICUXOHAarHOCTHKY;
BEHHOM JESITEITHLHOCTH, - COBPEMEHHOE COCTOSIHUE, CTpaTe-
JMYHOCTHOTO pa3BU- TUYECKHE IIeNTU U NIEPCIIEKTUBY
THS ¥ IPOQECCHOHAb- | PA3BUTHSA XUMHUYECKON HAyKH B
HOT'0 POCTa; LEJIOM;
YK-6.3. OnenuBaer - IPUHITUIIBEI 00pa30BaHMS B TEUE-
TpeOOBaHUS PHIHKA HUE BCel )KU3HU
TpyZAa ¥ MPEIIOKEHUS YmeTth:
00pa3oBaTeIbHBIX - OIPEENATh CBOM PECYPCHI U UX
YCIIyT [UIsl BBICTpau- npenensl (TMYHOCTHBIE,
BaHUS TPACKTOPUH CUTyaTUBHBIC, BDEMEHHBIE U JIp.)
COOCTBEHHOIO JUTS YCTIEITHOTO BBITIOTHEHUS
npogecCHOHATEHOTO NOpY4eHHOH paboThI;
pocra; - pa3pabatbiBaTh (OCBaMBaTh) U
YK -6.4. Ctpour NIPUMEHATH COBPEMEHHBIE
HpO(l)CCCI/IOHaHBHy}O IICUXO0JIOTrO-II€Jarorn4ycCKuc
Kaphepy M Onpe/enseT TEXHOJIOTHH, OCHOBaHHBIE Ha
cTpareruto mpodeccro 3HAHUM 3aKOHOB Pa3BUTHS
HaJILHOTO Pa3BUTHS. JIMYHOCTYU U IIOBEJCHUS B
peayIbHOM U BUPTyaJIbHOM cpefie
Baapers:
- METOAUKOH MIaHUPOBAHUS
NEPCIEKTUBHBIX Lieseit co0CT-
BEHHOH JESITETLHOCTH C yUYETOM
YCIIOBUH, CPEACTB, TNYHOCTHBIX
BO3MO>KHOCTEH, BpEMEHHOMN
MEPCIIEKTUBBI Pa3BUTHSI CHEPHI
npohecCHoHAIEHOM
JESITEeIbHOCTH U TpeOOBaHUH PhIHKA
TpyAa;
- METOIMKO# (hopMUpOBaHUSI
CHCTEMBI PeryJISIUK OBEACHUS U
JIESITETHOCTH 00yYaroIuXxcsl.
Obwenpogheccuonanvnvle KOMREMeEeHUYUU U UHOUKAMOPBL UX 00CMUNCEHUA
OIIK-4 Cnoco0eH nJIaHupo- OIIK-4.1. 3naet ocHO- | 3HATB: OCHOBHBIE METOJBI U

BaTh padoThl XUMHUYeC-
KO HANIPABJIEHHOCTH,
00padaTbIBaTh U MH-
TepnpeTHPOBATH NO-
JIydeHHBbIE Pe3yJabTaThl
€ HCII0JIb30BAHUEM
TeopeTH4YeCKUX 3HAHMIA
U NPAKTHYECKHUX
HABBIKOB pelIeHHs
MaTeMaTHYeCKUX M

(puznyeckux 3agaq

BBl (DYHIaMEHTATHHBIX
pasnenoB XUMUU: He-
OpPraHU4YeCcKON XUMHUU
(cocras, cTpoeHwme,
CBONCTBA BELIECTB U
COETMHEeHNI), OpTaHH-
YecKo XxuMuu (OCHOB-
HbIE KJIACChI YIJIEBO-
JIOPOA0B, TOMO(YHK-
LUOHAJIBHBIX, FETEPO-
(DYHKIIMOHAIILHBIX U

CIIOCOOBI IPEAOCTABICHUS
uH(popManuy 0 GPUIUKOXUMHUIECKUX
npoIleccax cpelcTBaMu
MaTeMaTH4ecKOro aHajln3a; OCHOBBI
TMHEIHHOM anreOpbl 1 BEKTOPHBIX
NPOCTPAHCTB HaJ NPOU3BOIBHBIMU
MOJISIMU; OCHOBHBIE CBOMCTBA
OTOOpaXeHUH anredpandecKux
CHCTEM; COJICpKaHUE ITAIOB
CHCTEMHOTO aHaJIN3a; OCHOBHbIE
3aJa4d BEKTOPHOH anredpsl 1




TeTepPOLMKINIECKUX
COEIMHEHNH ), aHaIIH-
TUYECKON XUMHHU
(MeTposoruueckre
METOJIbI aHAJTN3a,
CyILIECTBO PEAKLUN,
MIPHUHITUTIBL U 00JIACTH
WCIIOJIb30BAHMS XHUMH-
YEeCKOT0 aHalln3a),
(u3UIeCKON XUMUU
(OCHOBBI TEpMOIMHA-
MUKH, TEOPUH PACTBO-
pOoB u ($a30BEIX paBHO-
BECUM, XHUMUYECKOM
KHHETHKH ¥ KaTajnsa,
DIIEKTPOXHUMUH)

OIIK-4.2.Ywmeer npu-
MEHSTh TeOpeTHYeC-
KUE 3HAHUS VISl pelie-
HHSI KOHKPETHBIX 3a-
Ja4 B XUMHH; M10ITB30-
BaThCsI COBPEMEHHBIMH
NPEACTaBICHUSIMH OC-
HOBHBIX pa3zejioB ec-
TECTBEHHBIX HayK IS
00BsIcCHEHHS criennpu-
KU MTOBEICHHUS XUMH-
YECKUX COCIUHCHUM;
UCIIOJIb30BaTh JTAHHBIC
M0 CTPOCHHIO BELIECTB
U COCMHEHUH JUIS
W3yUYCHHS UX CBOHCTB,
UCIIOJTb30BATh CTPYK-
TYPHBIC TaHHBIC B UC-
CIICTOBAHHH.

OIIK-4.3. Bnageer
OCHOBaMH TEOPUHU
(hyHIaMEeHTAITLHBIX
pa3/enoB XUMHUM; Ha-
BBIKAMH PEIICHUs KOH-
KPETHBIX TEOpETHYEC-
KHX ¥ SKCIICPUMEH-
TaIBHBIX 33]1a4.

AQHAIMTHYECKOU T€OMETPHUH;
BO3MOYXHOCTH KOOPAHHATHOTO
MeTo/Ia JJIsl UCCIIEI0BaHUS
Pa3IMYHBIX TEOMETPHUECKUX
00BEKTOB; OCHOBHBIC BUJIBI
YPAaBHEHUH MPOCTENIINX
TEOMETPUYECKUX OOBEKTOB;
OCHOBHBIE ()OPMYJIBI JIIS
HAaXO0XKJCHHS BEPOITHOCTH
CITy4aifHOTO COOBITHSI, CIIOCOOBI
OTIpE/IeNICHHS 3aKOHOB
pacrpeneseHus U YUCIOBBIX
XapaKTePUCTHK CITyJalHBIX
BEJIMYMH; OCHOBHBIE TIOHSTHS,
3aKOHBI ¥ MOJIETIH MEXAHHKH,
MOJIEKYJIIpHOH (hU3HKH,
TEepMOANHAMHKH, OCHOBHBIC
(u3HYEeCKUE SIBICHHS, METOJIBI MX
JKCHEPUMEHTAIHLHOTO
UCCIICIOBAHUS

Ymern:

- IICTIOJTE30BATh 0a30BbIC 3HAHMS B
o0acTu MaTeMaTuku 1 (1ITH)
(U3HMKM IPH PEIICHNH 33139
po(heCCUOHANBHOM eI TeILHOCTH.
- pemaTh CHCTEMBI JIMHEHHBIX
yYpaBHEHUH, IPUBOINTH MAaTPHUIIBI U
KBa/IpaTHYHBIE OPMBI K
KaHOHUYECKOMY BUY; pellaTh
OCHOBHBIE 3aJ]a4H JIMHEHHON
anreOphl; peaTs OCHOBHBIE 3a1a41
AQHAINTHIECKON TeOMETPHUH Ha
TUIOCKOCTH M B IPOCTPAHCTBE;
UCIIOJIb30BATh CTaH/IapTHBIC
CIOCOOBI alpOKCUMAIHN
YHCIICHHBIX XapaKTePUCTHUK;
NPUMEHSATh METOAbl MaTeMaTH-
YEeCKOTO aHalN3a K UCCIIeIOBAHUIO
3a1a4 B PO eCcCHOHANBHOM
JIeSITeIbHOCTH; BEIOUPATh METO/]
00pabOTKN TaHHBIX B COOTBETCTBHU
C MOCTaBJICHHOM 3a/1a4ei;
HNPUMEHSTH CTAaHAAPTHBIE CLIOCOOBI
pemenus nudpepeHInaNTbHbIX
YPaBHEHUI U CUCTEM ypaBHEHUI B
npodecCHOHANBHOH eSITeIbHOCTH;
OCYIIECTBIATH BEIOOP METOA JUIS
00pabOTKHU TaHHBIX B COOTBETCTBUH
C IIOCTaBJICHHOM 3a1adei;
TPYNIIUPOBATh BEIOOPOYHBIC
JIAHHBIC, TIPEICTABJIATH UX B BHJIC
rpa)MuecKuX XapaKTEePUCTHK,
OTIPEJIENSATh TOUCUHBIE H
MHTEpPBaJIbHBIC OLIEHKH MapaMeTPOB
pacrpesieNieHus ; TPaBHIbHO
BBIPAXKATh (PU3MUYECKUE BEIUYNHBI,
OIICHMBATH MOPSIKU PH3HICCKUX




BEJIMYYH; KOJTMYECTBEHHO
(hopMyJTUpOBAaTh U pPelIaTh
(usndeckue 3aaauu;

- HHTEPIIPETUPOBATh PE3YIIbTATHI
paboT B mpodeccuoHanbHOM
00JIaCTH C MCTIOIb30BAaHUEM:
TEOPETUUECKUX 3HAHHUN B 00JIaCTH
MaTeMaTuKH U (WIn) QU3UKH;
MPaKTUYECKUX HABBIKOB PEIICHUSI
MaTeMaTUYEeCKHUX U (WJIN)
(hM3UIeCKUX 3a/1a49;

- OCYIIECTBIISITH BEIOOP METOJI0B
pelleHus 3a/1a4, TPEANOoIararoIux
NPOBEPKY CTATUCTUYECKUX THIIOTE3
U OTpeJ/ielIecHUue TECHOTHI CBS3H
MEX]y CITyYaiiHbIMH BeTMYNHA-MH
CTaTUCTHUKHY;

-3¢ ek TUBHO MPUMEHSTH 001IHE
3aKOHBI (PH3HUKH JJISl PEILICHUS
KOHKPETHBIX 337184 B 001acTu
(hU3MYECKON XMMUH,
KOJIMYECTBEHHO (OPMYIIHPOBATH U
pemaTh Gu3ndecKue 3aa1ayu, ore-
HUBATh TOPSIIKU PU3HUECKUX
BEJIMYMH; MPABUIHLHO COOTHOCHUTD
coJiepIKaHe KOHKPETHBIX 3a/1a4 C
00IIMMH 3aKOHAMHU (PU3HKH,
3(hPEKTHBHO IPUMEHATH 00IIIHe
3aKOHBI (PU3UKH IS PEIICHUS
KOHKPETHBIX 337124 B
npodheccCuoHaNIBEHOM 001acTH;
HUHTEPIIPETUPOBATH PE3YIIbTATHI
XUMHAYECKUX HaOIOIeHHH C
UCTIOJIb30BaHUEM (DU3NIECKUX
3aKOHOB.

Baagers:

- MeToJIaMu 00pabOTKH U aHaJH3a
Pe3yAbTAaTOB IKCIIEPUMEHTA;

- METOJIAMHU PEIICHUS CTAHAAPTHBIX

anredpandeckux, MAaTpPUYHBIX,
MOJICTAHOBOYHBIX ~ ypaBHCHHHA B
anreOpandecKux CTPYKTypax;

HaBBIKAMH DEUISHHs] CTaHIAPTHBIX
3a/1ad B BEKTOPHBIX MPOCTPAHCTBAaX
M METOJaMH HaxXOXICHUS KaHO-
HUYECKHX (OpPM JIMHEHHBIX IIpe-
00pa3oBaHHIL; HaBBIKAMH nc-
MOJIb30BAaHUSI ~ METOAOB  aHaJH-
THUYECKOM TeOMeTpHUH U BEKTOPHOMU
anreOpbl B CMEKHBIX JTUCIUILTUHAX
U XHMHUH, T[pUEMaMH HHTEpIIpe-
Taly  pe3yiabTaroB  pabor B
podeCcCHOHATBFHON IEATSTLHOCTH C
HCIOJb30BaHUEM  TEOPETHUYECKHUX
3HAHWK B 00JacTH MaTeMaTH-
YECKOTO aHanm3a; MEeTOIaMu
UHTEpNpEeTalMy  peuleHuil  Ioc-




TPOEHHBIX UG hepeHITHaTEHBIX
ypaBHEHHUI M aHaNN3a UX peIIeHUs
C TOYKH 3pEHHS PE3yJIbTaTOB
XUMHUUYECKNX HaOmroneHuii. lmers
NPaKTHYECKUH  OMBIT:  PELICHUS
¢u3nuecKkux 3agady NpU IUIAHHPO-
BaHMM pabOT XMMHYECKOI Harpas-
JIEHHOCTH.

Hpod)eccuouaﬂbubw KomnemeHnuyuu u quuKamopbt UxX 00CMUICEHUS

I1K-6

Crnocoben  mcmosab30-
BaTh COBpeMEHHbIe
KOMIILIOTEPHbIE  TeX-
HOJIOTUM TIPM IJIAHM-
POBaHMM  HCCJIeI0Ba-
HUH, TOJy4YeHHH WU
0o0paboTke pe3yabTa-
TOB HAYYHBIX OJKcCIIe-
pHUMeHTOB, cOope, 00-
paboTke, XpaHeHUH,
NpeACTABJIEHUU M Iie-
pelaye HAy4YHOW MH-
dpopmannu.

IIK-6.1. 3HaeT ocHOB-
HBIE METObI, CIIOCOOBI
W CpeICTBa MOJy4e-
HUsl, XpaHEHUs, 00pa-
OOTKH pe3ybTaToB
HAYYHBIX 9KCIIEPUMEH-
TOB C IIOMOIIBIO
COBpPEMEHHBIX KOM-
MBIOTEPHBIX TEXHOJIO-
rui

IIK-6.2. Ymeer nosy-
4yath U 00pabaThIBaTh
pe3yJIbTaThl HAYYHBIX
AKCIIEPUMEHTOB C TI0-
MOIIIBIO COBPEMEHHBIX
KOMITBIOTEPHBIX TEX-
HOJIOTHI;

IIK-6.3. Baaneer me-
TOJaMHU PErUCTpaIiu
Y MPOrpaMMHBIM 00ec-
MeYeHueM st oopa-
OOTKH pe3yIbTaToB
HAY4YHOT'O
SKCIIEPUMEHTA.

3HaTh: OCHOBHBIE TEHICHIIUU
Pa3BUTHS COBPEMEHHBIX HHPOP-
MAaIOHHBIX TEXHOJOTHH,
COBpEMEHHBIE CIIOCOOBI IPUMEHE-
HUS KOMITBIOTEPHBIX TEXHOJIOTHH B
00y4YeHNH M HAYYHBIX HCCIIEI0Ba-
HUSX; OCHOBHBIC BO3MOKHOCTH
BBIYUCIIUTENIBLHBIX CUCTEM;
CPEICTBa TEJIEKOMMYHHKAIIHOHHOTO
JOCTyIa K MCTOYHUKAM Hay4YHOH
nH(GOPMAITIH;, BO3MOKHOCTH

ceru Internet miis opranuzanuu
omepaTuBHOTO oOMeHa nHpopMa-
el MEXAY HCCIEA0BaTEIbCKUMU
rpymIamMu; IPUMEHEHHE METOJIOB
MaTeMaTUIEeCKOTO MOJICITHPOBAHUS
B Hay4YHBIX UCCIIEIOBAHUSX C HC-
MOJIb30BaHMEM MAKETOB MPOTPAMM
00pabOTKHU NaHHBIX, TOTOBBIX
MPHUKIIAIHBIX TTPOTPaMMHBIX
KOMIUIEKCOB B 00JIaCTH XUMHUH U
CMEXHBIX HayK, C BLIOOpOM
METO/IOB PEIICHHUS] TIOCTABJICHHOM
3a/1a4M; CUCTEMBI cOopa, 00paboTkH
Y XpaHEeHUs] XUMHYECKOH HHOP-
MaIliH; YCTPOWCTBO W MPHUHITUTIBI
00paboTku HHpOpMALUH
CHUCTEMaMH MYJIbTHMEINA, C
UCTIOJIb30BAHUEM CUCTEM JIEIIOBON
rpaduKu, THTETPUPOBAHHBIX
CHCTEM JIs IPOBEJCHUS MaTeMa-
TUYECKUX M WHKEHEPHO-TEXHHIEC-
KHX pacuyeToB; ocHoBbI Web-
nu3aitHa, U poBOil 3anmucu
WHpOpMAIIHH;

- OCHOBBI MaTEeMaTHYECKOTO
MOJICIIMPOBAHUS M IJIAHUPOBAHUS
XHUMHYECKOT0 SKCIIEPUMEHTA,
OCHOBBI KBAHTOBO-XUMHUYECKOTO
MOJICTUPOBAHUS U TEXHUKH UX
MIPOBECHNUS;

- BO3MOYKHOCTH PUMEHEHUS
KOMITBIOTEPHBIX METOJIOB
00paboTku nHpopMaIuu

MIPH pPemIeHNH HAyqHO-
MCCIIEOBATENILCKUX 33124




Ymetn:

- UCTIOJIb30BATh COBPEMEHHEIE
KOMITBIOTEPHBIE TEXHOJIOTUH U
CpeZCTBa JIOCTYIIA K HCTOYHUKAM
HayYHOH MH(OPMAIIHU, METOIBI
MaTeMaTH4ecKOT0 MOJACIUPOBAHHUS
(c “cnoP30BaHNEM MTAKETOB
nporpaMm o0pabOTKH JaHHbBIX);

- IPUMEHSTH TOTOBBIE

NpUKJIaJHbIE TPOTPaMMHBIE
KOMIUIEKCHI B 00JTaCTH XUMUHU U
CMEXKHBIX HAYK IS

TUTAaHUPOBAHUS SKCIIEPUMEHTATBHOMN
paboTsI;

- AHAJM3HUPOBATH PE3YIBTATHI
MaTeMaTnieckoil oopadoTku
HAYYHBIX JAHHBIX C IENBI0
OTIpe/IeTICHHs UX JJOCTOBEPHOCTH U
00JIaCTH MCIIOJIb30BAHMS;

- IPOBOJIUTH TUIIOBEIE PaCUEThI
XUMHAYECKUX MPOIIECCOB; POBOJAHUTH
KBaHTOBO-XMMHYECKUE PACUETHI
CIIOKHBIX CHCTEM; - HCIIOJIb30BATh
COBpeMeHHbIe HH(pOpPMAaIMOHHEIE
TEXHOJIOTHH B O0Y4EHHH;

- WCTIOJNB30BaTh COBPEMEHHEIE
KOMITBIOTEPHBIE TEXHOJIIOTUH U
CPEICTBa IOCTyNa K HCTOYHUKAM
HAYYHOH MH(OpMAIIUU, TIPUMECHSTh
TOTOBBIE MTPHUKJIIATHBIE
NpOTrpaMMHBIE KOMIUIEKCHI B
00JacTi XUMHUH B CMEXHBIX HayK
JUISL peLIeHHs TPOU3BOJICTBEHHBIX U
AHANMTUYECKUX 337124, MOMY4ICHUS U
00paboTku uHpOpMAaLUH;

- UCTIOJNTL30BaTh NH(OPMAIIMOHHO-
KOMMYHUKAIUOHHEIE U
KOMITBIOTEPHBIE TEXHOJIOTHH IS
MIPEJCTABIICHUS PE3yIIbTATOB
po(heCCHOHANBHOM e TeILHOCTH.
Baapers: - npodeccnoHaIbHEIMU
3HAHHUSAMHU COBPEMEHHBIX HH(pOpMa-
IIUOHHBIX CHCTEM W TEXHOJIOTHH,

- IPaKTUYECKUMH HaBBIKAMHU
paboTHI C BHIYUCIUTEITHHBIMU
CUCTEMaMHU, C MPHUKJIATHBIMU
MIPOTPaMMHBIMU KOMITJIEKCAMU;

- METOIaMH MOJY4YEHUs, IPEACTaB-
JIeHus 1 00paboTku HHOPMAITHH,
HaBBIKAMH MOCTPOCHUS
IMIUPUUECKUX MOJENEH

C MCIOJIb30BAaHHEM ITaKETOB
MPOTpaMM CTaTUCTHUECKOU
00pabOTKHU TaHHBIX,
UMHTAIIHOHHOTO

MOJICJIMPOBAHUS TIPU PELICHUH
TIOCTABJICHHBIX 32]1a4;




- cnocobamMu 00pabOTKH 1 aHAIH3a
MOJYYEHHBIX PE3YJILTATOB C YIETOM
UMEIOIIUXCS JINTEPATYPHBIX
JAHHBIX 1 YMEHHEM TIPE/ICTABIISTh
HOJTyYESHHBIEC B HCCIICIOBAHUSX U
CaMOCTOSITENbHOM paboTe
pe3ynbTaThl B MHYOPMAITMOHHOM
BUJIC;

- METOJaMH CO3IaHHs dJIEKTPOH-
HBIX TOCOOUH, MyTbTUMEIMHHBIX
MIpe3eHTaIul;

- METO/IaMH MOHCKa 1 0OMeHa
nH(pOopMaIHeil B KOMIIBIOTEPHBIX
CeTSIX, TEXHUYECKUMU H
IPOrpaMMHBIMHU CPEICTBAMHU
3aIUThl THPOPMAIIH, BKITIOYAs
IpHeMBbl AaHTHBUPYCHOH 3aINTHI;
METOJJaMH OTIPE/ICICHHS ONITH-
MaJIbHBIX U PallMOHAIBHBIX TEXHO-
JIOTHYECKHUX PEKUMOB PadOTHI
00opyIoBaHus;

- TEXHOJIOTHSIMH COCTaBJICHUS
00pa3zoBaTeNbHBIX POrPaMM

C IIPUBJICYCHUEM COBPEMEHHBIX
AJIEKTPOHHBIX M KOMIIBIOTEPHBIX
PECypcoB; - COBPEMEHHBIMU
KOMIIBIOTEPHBIMHU TEXHOJIOTHSIMH,
HO3BOJISIONIMMH MOJIETTHPOBATh
XUMUYECKUE UCCIICIOBaHNUS,
00pabaTrIBaTh NOTyYCHHbIE
pe3yabTaThl U MPEACTABIATh UX B
BHJIE TaOTHUII, TpadUKOB, TUATPAMM,
OTYETOB;

- COBpEMEHHBIMH KOMITBIOTEPHBIMH
TEXHOJIOTHAMH, IPUMEHIEMBIMU
npu 00paboTke

K-7

Cnocol0en  mpeacras-
JISITh  TOJIyYeHHbIE B
HCCIeI0BAHUSIX pe-
3yJabTaThl B BHAE OT-
YeTOB W  HAYYHBIX
ny0aukanmii - (CTeHao-
BBIX [0KJA0B, pede-
patoB W crateii B
NMepUOANYECKOl Hay4d-
HOM me4yaTu.

OIIK-7.1. 3naeT ocHOB-
HBIE METObI, CIIOCOOBI
W CPENCTBA MOJTYUCHHS,
XpaHeHus, nepepaboTKu
uH(pOpMAIY; TPHUHIIU-
el 00paboTKU HHDOP-
MAIlU1; COCTABIISIET
0030p IUTEpaTypHBIX
HCTOYHHUKOB MO 3a/1aH-
HOW TeMe, opopMIIIeT
OTYETHI O BBITIOJIHCHHOM
paboTe 1o 3a1aHHON
dhopme

MNK-7.2. Avanuzupyer u
KPUTHYECKH OI[CHUBACT
pasBUTHE HAYYHBIX
Hel, Ha OCHOBE MMe-
IOLINXCSL PECYPCOB, COC-
TaBJISCT IUIaH PEIlCHHS
MOCTABJICHHOM 33144,

3HaTh:

- OCHOBHBIE CHIOCOOBI ¥ TIPHEMBI
odopMIIeHUS, IPENICTABICHUS U
CHUCTEMaTHU3aIlNH PE3yJIbTaTOB
TEOPETHUECKUX U IKCTIEPUMEH-
TaJbHBIX UCCIICIOBAHUHN TTapaMeT-
POB H XapaKTEPUCTHK MPUOOPOB,
CXEM, YCTPOWCTB U YCTAaHOBOK
ANEKTPOHUKH U HAHODJIEKTPOHUKHU;
- METOJUKHU U TIPUEMBI
ONTUMABHON BU3yaIH3aIiu
uHpopmMau

Ymetnb:

- [I0JIb30BAaThC 0A30BHIMH
MpUeMaMH U CTaHIapTHBIMH
MPOTrpaMMHBIMU CPEICTBAMU

o opMITEHUSI, TIPEICTABICHUS 1
CUCTEMAaTHU3aLUU PE3YILTATOB
TEOPETHYECKUX U IKCTIEPUMEH-
TaJbHBIX UCCIECIOBAHUMN apaMeT-
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BEIOMpaeT U MOJTU(U-
UPYET METOJMYECKHE
MPUEMBI;

MK-7.3. Ucnonszyet
COBPEMEHHOE XUMH-
4yeckoe 000pyIoBaHKE B
NabopaTOPHBIX YCIIO-
BHUSX, TPAMOTHO 000C-
HOBBIBAET MOCTABJICH-
HBIE 32/1a491 B KOHTEKCTE
COBPEMEHHOTO COCTOSI-
HHS TIPOOJIEMBI, HCTIO-
Tb3yeT MaTeMaTHYECKHe
METO/Ibl OLICHHUBAHHS
TUTIOTE3, 00pabOTKH
IKCTIEPUMEHTAIBHBIX
JIAHHBIX, MATeMaTH-
YECKOT'0 MOJICITUPOBa-
HHSI XUMAYECKUX
HPOLIECCOB M a/IEKBAaTHO
OIICHUMBAET JIOCTOBEP-
HOCTh U 3HAYUMOCTD
MOJY4YEHHBIX PE3YIIb-
TaToB.

POB, XapaKTEPUCTUK U
KOHCTPYKIIMHA MPHUOOPOB, CXEM,
YCTPOMCTB M YCTaHOBOK JICKTPOHU-
KW ¥ HAaHODJIEKTPOHUKH B hopme
OTYETOB, IPE3CHTALUH, JOKIAI0B,
My OJIMKAIIHA,

- IPEACTABIIAT

MOJTy4EHHBIE B HCCIIEIOBAHUAX
pe3ysbTaThl B BUE OTYETOB U
HayYHBIX ITyOIUKAaIiA

(cTenmoBbIe MOKIAABI, pedeparsl

Y CTaTbH B TIEPHOANYECKOM
HAy4YHOU TIeuaTn)

- IPEACTABIIATh PE3YIbTATHl pAOOTHI
B BUJI€ AHAINTHYECKOI'0 OTYETA,
CTaThH, BBICTYIUICHUS, IPE3E€HTALUH
JoKJ1aaa, nHGHOPMAIIOHHOTO
o030pa.

Baagers:

- 0a30BBIMU HaBBIKAMHU
o¢opMIIEHUS pe3yIbTaTOB
ucciaenoBaHus B GopMe OTYETOB,
Mpe3eHTaluM, JOKIaA0B,
MyOJUKaIKi{ 110 pe3yabTaTam
MPOBENICHHBIX HCCIIEI0BAHUN
HapaMeTpoB, XapaKTEPUCTUK U
KOHCTPYKIHI TPHOOPOB, CXEM,
YCTPOMCTB U YCTaHOBOK 3JIEKTPO-
HHUKH U HAHODJIEKTPOHHKH;

- OCHOBHBIMH CPEJICTBAMH
BU3yaJIH3allui HH(POpMAIINHY;

- HaBBIKAMH OPTaHU3AIMY HAYYHBIX
JIUCKYCCUI;

- HaBBIKaMH¥ ITyOJIUYHON U HAYIHOH
peun;

- HaBBIKAMH MTOUCKA 1 UCTIOJIB30-
BaHMs MH(pOpMaMu B paspese
po(heCCHOHANIBLHOM NEeSITeILHOCTH

4. OFBEM JUCIHUIIUHBI U BUJIbl YYEBHOM PABOTBI

Taoauna 4.1.
O0bem IMCcHMNJIMHBI M BUABI Y4eOHOI padoThl
Buj yyeoHoii padoThI Bcero yacoB | 6 cemectp 7 cemecTp
OO6mu1ast Tpy10€MKOCTh TUCIUTUIMHBI 432 216 216
AyIUTOpHBIC 3aHATUS 256 138 118
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Jlexkuun 102 48 54
JlaGopaTopHbIe 3aHATHS 154 90 64
CamocrosrenbHas padora ctyaeHtoB (CPC) 149 51 98
Kontpoib 27 27 -

5. COAEP KAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM

(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA _
AKAJEMHUYECKHUX UJIMU ACTPOHOMUNYECKHUX YACOB 1 BUIOB YYEBHbIX 3AHATUU

5.1. CTpykTypa u coaepkaHue IUCHUILTHHbBI

Tao6auna 5.1.

OO01mas Tpy10eMKOCTh JUCIUTIIMHBI COCTaBNISIET 12 3a4eTHBIX enuHuIl, 432 Jaca.

Paszgen nucuuniuHel Bugsl yueOHo# paboTh (dac) DopMBbI
Ne KOHTPOJIA
n/n Jlex- | JIabo- | Camoc-
é‘ = § UM | paTop- | TosTe-
g 2! %é HBIC JbHAS
3 £ 8 paboTtsl | paboTa
1. | Comepxanue, 3aJ1a4u, 6 1 2 8 2
METOIbI UCCIIEI0BaHUS
(bu3nueCKOl XUMUHN
2. | Xumunueckas TepMmoauHa- | 6 1 4 8 2
muka. OCHOBHbIE ompee-
JICHHS
3. | HyneBoit 3akoH Tepmomu- | 6 2 4 - 2
HaMHKH
4, [lepBbIii 3aKoH TEepMOIHU- 6 2,3 4 4 2
HamMuku. Pabora, »>HTAIb-
IUs1, BHYTPEHHSSL DHEPT UL
5. | Tepmoxumus. 3akon ['ecca 6 4,5 4 6 4 K.p.
6. | TermroeMKOCTb. 3akoH 6 5,6 4 4 2 Kommox-
Kupxrodda BUYM
7. | Bropoit 3akoH TepMOIH- 6 6,7 2 4 2 Komnok-
Hamuku. [uxn  Kapho. BUYM
OHTponus
8. | Tperuii 3akoH TepmoauHa- | 6 8 2 6 2
mukH. [Tocrynar Ilnanka
9 | Xapakrepuctuueckue 6 9 2 4 2
byHKIHH, XUMHUYECKHUH
MOTEHINAI
10. | da3oBble paBHOBecus. | 6 10 2 4 2 Komnok-
VpaBuenne  Knaysuyca- BUYM
Knanelipona
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11. | [lpaBuno ¢a3z I'ub6ca. 11 2 6 2
OMHOKOMIIOHEHTHBIE CHC-

TEMBI

12. | buHapHbIe CUCTEMBI 12 2 6 4 Konnoks.

13. | TpeXKOMITOHECHTHBIE  CHC- 13 2 4 2
TEMBI

14. | XumMnueckoe paBHOBECHE. 13, 2 6 4 Komnok-
KoHcTaHTHI paBHOBECHS 14 BUYM

15. | YpaBuenue MU30TE€PMBbI 14 2 4 2
XUMHUYECKON peaKkuu

16. | Obmas  XapakTepUCTHKa 15 2 4 6 Kontp.pab.
pacTBOpOB. YpaBHeHue
['u66ca-/Irorema

17. | WneanbHbIC PacTBOPBHI. 16 2 6 6
Ypasuenus Payns u I'enpu

18. | KonnuratuBHble CBOMCTBA 17 4 6 7
pactBopoB.PeanbHbIe
PacTBOPBIL.

Hroro 3a cemectp 48 90 51

1. | Xumudeckas KHHETHKA! 1 6 4 6
dopmasbHass KHHETHKA

2. | Kunetnka HeoOpaTHUMBIX 2,3 6 6 8
peakuuii 1,2,3, n-

MIOPSITKOB

3. | 3aBucumocTh CKOpOCTHU 3-5 4 4 6 KonTp.pabd.
peaKkIuy OT TEMIEPATYPHI

4., | Kuneruka CJIOKHBIX 6,7 6 6 8 Komnok-
peakuin (0OpaTuMBbIX, BUYM
napajuieJIbHBIX )

5. | Kunernueckue Teopuun 8 4 4 8

6. | Karanutnueckue peakmuu 8,9 4 6 8 Komnok-
W KaTaJIH3aTOPhI BUYM

7. | F'oMoreHHbI! KaTaaus 9,10 6 6 8

8. | 'ereporeHHsbIi KaTaaus3 11, 6 6 8 Komnoxk-

12 BUYM

9. | Teopumn TFETEPOr€HHOT0 13 2 4 8
KaTajimsa

10. | DnexTpoxumus: CBOWCTBa 14 4 6 8 Komnok-
PacTBOPOB JJICKTPOJIUTOB. BUYM

11. | DneKTponpoOBOIHOCTD 14 2 4 8
pPacTBOPOB IEKTPOIUTOB.

12. | D]1C, DJIEKTPOJIHBIC 15, 2 4 8 Komnox-
MOTEHIHAIIEI, rajab- 16 BUYM
BaHUYCCKHUE DIICMEHTBI

13. | TepmonuHamuka 17, 2 4 6 Pedepar
raJIbBAHUYECKOTO 18
JJIEMEHTA
Hroro 3a cemceTp 54 64 98
Hroro 3a rog 102 154 149
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5.2. Conep:xkanue TUCHHUIIUHBI «PU3HYeCKass XUMUS

1. BBEJIEHUE
Conepxanue u 3amaun pusnueckol XuMuu. MeToabl MCCIEeIOBaHUSA, UCTOPUS Pa3BUTHS (PU3HUECKOM
XMMUU B POJIb OTEYECTBEHHBIX YUEHBIX. TepMuHOIOTHs. YueOHas Iureparypa.

2. XUMHNYECKASA TEPMO/JMHAMHUKA

OcHOBHBIE TIOHATHA M OIpenelcHUs. TepMOOMHAMUYECKHE CHCTEMBI M IPOLIECCHI, IapaMeTpbl
COCTOSIHUSI CUCTEMBI. Y paBHEHUE COCTOSIHUS UJICANIbHBIX I'a30B. DKCTCHCUBHBIE U MHTEHCUBHBIE CBOMCTBA.

[lepBoe Hauano TepMOAMHAMUKHU. TepMOIMHAMUUYECKUI CMBICT HOHATHH «TemoTa» u «pabora». CBsA3b
BHYTpPEHHEHN 3Hepruu, paboThl U TEIUOThl. [IpuokeHus nepBoro Havajga TEPMOJAMHAMUKU K Pa3IMUHBIM
nporeccaM. M30xopHblid, n300apHbIi, aquabaTUYECKU U W30TEPMHUECKUI MpoLecchl. OHTaNbMUA, KaK
GyHKIUS COCTOAHUSA cUCTEMBbL. CBs3b MEXAY TEIUIOBbIMU 3(@exTamMu Npu IMOCTOIHHOM 00beMe U
IIOCTOSIHHOM [JJaBJICHHH.

Tepmoxumusi. TemnoBble 3PQPexThl XUMUYECKUX peakiuil U (a30BbIX NEPEXOJOB U HX OIBITHOE
ornpeneseHre. 3aKOH MOCTOSIHCTBA TeIioT peakuuu (3akoH ['ecca). [Ipunoxkenue 3akona I'ecca k pacuery
TeroBbIX 3¢ dexToB peakuuu (creactBus u3 3akoHa ['ecca). CraHgapTHbIE TEIUIOTHI CropaHUs |
oOpaszoBanusi. MHTerpanpHas u guddepeHManbHas TEIUIOThl pacTBOpeHus. Pacuer TeruoT ¢(a3oBbIx
IIpEBPALICHUI.

TennmoeMKocTh ra3oB. TemIOEMKOCTH CpeaHSsl M WCTHHHAs, M300apHas M HM30XOpHasi. 3aBUCHUMOCTD
TEIJIOEMKOCTH OT Pa3InYHbIX (PakTopoB. UHTEPHOISAIMOHHBIE YpaBHEHUS.

3akon Kupxrodda. Pacuer temioBbix 3¢ ¢dekToB mpH pa3HbIX Temreparypax. TaOuuipl cTaHIapTHBIX
SHTAJIBITHI.

OOpaTtuMble TpoLECCHl KakK IOCIEA0BAaTEIbHOCTh COCTOSHUN paBHOBecus. Ilpumepsl oOpaTUMBIX U
HeoOpatumbIx TiporieccoB. Mmeanpubiii 1mukn Kapno. [lonsitue o MakcumanbHOW pabote. YcimoBus
MOJy4eHUs MakcHMajbHOM pabotbl mo wukiny Kapuo. HepaenctBo Knaysuyca. HampasnenHocTh
nporeccoB B mpupoae. OOpaTUMOCTh XUMMUYECKUX peakuuil. BTopoe Hayamo TepMOIMHAMMKH, €ro
¢usnueckuit cmbici. Ilonste 00 sHTpornuu. DOPMYIMPOBKH BTOPOrO Hayana TEPMOJWHAMHKH, €ro
MaTeMaTH4ecKoe BbIpakeHHe. CBs3p MEPBOrO M BTOPOrO 3aKOHOB T€pMOAMHAMHMKHU. Pacuer sHTponuun
UJCAIBHOTO Ta3a M pealbHOrO BELIECTBA. PacueT W3MEHEHHUs SHTPONUM Ppa3IMYHbIX IPOLIECCOB U
XMMHWYECKHX peakuui. l3MeHeHue SHTpPONMM HM30JUPOBAHHOM CHUCTEMBI M HAIPABICHHOCTH IIPOLECCa.
CraTtuctuueckoe 000CHOBaHHE BTOPOT'O Hayala TePMOJUHAMUKH.

Tpetuii 3akoH TepmoanHamMuku. [loctynar [lnanka.

N30X0pHO-M30TEpMUYECKUIT U N300apHO-U30TEPMUUYECKUN MMOTEHLIMAJbI, KaK KPUTEPUU HAIPABIICHUS
nporecca. XUMHUYECKOE CPOJCTBO pearupyroummx semiects. Croco0sl pacueTa M300apHOT0 M M30XOPHOTO
MOTEHIMAJIOB TIPU pPA3IMYHbIX Temreparypax. Meron Temkuna-llIBapumana. VYpaBuenust ['mub6ca —
I'enpMromsua.

Xapakrepuctuueckue (GyHKUMU. TepMOAMHAMUYECKHE YpPAaBHEHUS COCTOSIHHS, CBSI3bIBAIOILUC
XapaKTepUCTUUYECKUE (DYHKIMM C TapaMeTpaMu COCTOSHHUS CHCTEMBl. XapaKTepUCTHUeCKue (GYHKLIUU
peasbHOTO Ta3a.

XUMUYECKUI MOTeHIHMal. Pacdyer XMMHMYECKOro IOTEHIMala KOMIIOHEHTa B Tra3aX M pacTBOpax.
[lpencraBnerne O JETY4eCTH W aKTUBHOCTM BemecTB. Kod((UIMEHT aKTHBHOCTH. 3aBHCHMOCTH
Ko3(ppHIMEeHTa aKTMBHOCTH OT KOHLEHTpanuu. MeToabl pacyera JeTyuyecTH. YPAaBHEHUE COCTOSHHS
peabHbIX ra30B.

3. PA3OBOE PABHOBECHUE

dazoBbie mepexoasl 1 u 2 poma. TepmomunHamuka (a3oBbix paBHOBecuil. CBSI3b MEXIY TEIUIOTON
¢dazoBoro mepexoja, TeMIepaTypor U nasicHueM. YpaBHeHHe Knaysmyca — KnaneiipoHa aist pa3imaHbIX
(ha30BBIX EPEXOIOB.

[Tonstue "daza", "kommnoneHnt", "He3aBUCUMBIA KOMIOHEHT", "cTenenb cBoOoabI". [IpaBuio ¢az ['nboca.
dazoBble qUarpaMMbl. JluarpaMMbl COCTOSIHHSI OJJHOKOMIIOHEHTHBIX cucTeM. [IpumenHenue mpasuina a3
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I'n66ca k AuarpamMme COCTOSIHUSL OJHOKOMIIOHEHTHOM CUCTEMBI.

[Tpumenenue npaBuia Ga3 kK OUHAPHBIX cHcTeMaM. J[narpaMMbl COCTOSTHUS IByXKOMITOHEHTHBIX CHCTEM.
TBépabie pacTBOpbI. JlMarpaMmsl IJIaBKOCTH JJI1 KOMIIOHEHTOB HEOIPAaHUYEHHO PACTBOPUMBIX B )KHJKOM U
TBépI[OM COCTOAHUSAX. I[I/IanaMMbI COCTOAHUA C 06pa3013aHI/1eM XUMHUYCCKOI'O COCAUHCHMUA, IIIIaBAIICTOCS
KOHT'PYHTHO U HUHKOHTPYJHTHO.

TpexxoMmoHeHTHBIE cucTeMbl. [ paduueckoe BbIpakeHUE COCTABA.

4. XUMHNYECKOE PABHOBECHE
XuMHUecKoe paBHOBeCHE. TepMOIMHAMUYECKUE YCIOBHS XMMUYECKOTO paBHOBECHS. 3aKOH JEHCTBUS

Macc. KoHCTaHThl paBHOBECHSI XUMHUYECKHX PEAKIMHA M CIOCOOBI MX BBIPAXKECHHUS uYepe3 MaplHalibHOE
JIaBJICHUE, KOHILIEHTPALMM, JICTYYeCTH, aKTUBHOCTH pearupyromux BemecTB. CBsI3b MEXIy KOHCTaHTaMU
paBHoBecusi. [Ipasuiio Jle-IllaTense. CriocoObl SKCIEPUMEHTAILHOTO OMPEIECIICHUs KOHCTAHTHI PABHOBECHS.
3aBUCHMOCTh KOHCTAHTBl PABHOBECHSI OT JIaBJIICHHS. XMMUYECKOE PAaBHOBECHUE B I'€TEPOrE€HHBIX CHUCTEMaXx.
KoHcTanThl paBHOBecHsI TETEPOTE€HHBIX CHCTEM. BBIpakeHHE€ KOHCTAHTHI PaBHOBECHs] YE€pe3 CTENCHb
auccouuanuu. JlapiaeHue u TeMneparypa IMCCOLUALIMH.

VYpaBHeHHE W30TEPMBI XUMHUYEeCKOW peaknuu. CranmaptHas cBoOomHas sHeprus ['mb6ca. Tabnuia
CTaHJIaPTHBIX TEPMOJUHAMUYECKHUX (QYHKIMI U €€ UCTIOIb30BAaHUE IPHU pacyeTaxX KOHCTAHTHI PABHOBECHS.

3aBUCUMOCTh KOHCTaHTBI PaBHOBECHUSI OT Temmeparyphl. M300apa m n30xopa XUMUYECKON peaKiuu
Bant-T'odda. Pacuetr KOHCTaHTHI paBHOBECUSI XUMUYECKOM PEAKIIUU MPU PA3IUYHBIX TeMIIepaTypax.

5. PACTBOPBI

Tepmunonorus. Ob6mas xapakTepucTuka pacTBopoB. [lapuuanbHble MOJIbHBIE BEJTMYUHBI U UX
3HAUEHUE B TEPMOJMHAMUKE PACTBOPOB. 3aBUCUMOCTb PaBHOBECHBIX CBOWCTB PacTBOPOB OT XMMHUYECKOTO
MOTEHILIMaNa U Jpyrux BelnyuH. Y paBHeHue [ u6oca-/lrorema.

Wneanbubie pacTtBOpbl. llpenenbHo pa3baBieHHble pacTBOpbl. YpaBHeHuss Payns u  [enpu.
PactBOpuMOCTS raszos.

Komnuratueele cBoiicTBa pacTBOpoB. lloHmkeHue Ttemneparypbl 3aMep3aHus M IOBBILICHHUE
TEMIIEPATYPhI KUIIEHUS PacTBOPOB. OCMOC M OCMOTHYECKOE JaBieHue. OnpeneseHue MOJIEKyIIPHONA MacChl
U CTENEHW AMCCOLMAlMM pPacTBOPEHHOIO BellecTBa. PacnpeneneHue pacTBOPEHHOIO BELIECTBA MEXKIY
JIByMsl HECMEIIMBAIOILMMHUCS PaCTBOPUTENIAIMHU, KOA(QGUIIMEHT pacnpeaeaeHns. DKCTpaKLus U3 pacTBOPOB.

Peanbuble  pactBOpbl. [losmokuTenpHble M OTpULATENBbHBIE OTKIOHEHHs OT 3akoHa Payir.
3aKkOHOMEPHOCTH OOIIEero JaBieHUS mMapa JeTydnx cMmecei. 3axkoHbl KonoBanoBa. CoBepIlIEHHBIE H
pETyJIIpHBIE PACTBOPBI.

6. KHHETUKA XUMHWYECKHX PEAKIIUIA
®dopmanbHasg KuHETHKA. OCHOBHOW 3aKOH KMHETHUKH. CKOpPOCTh XMMHUUYeCKOW peakiuu. KoHcTanTa

CKOpPOCTH M KHHETHYECKHIN MopAnok peakunu. KuHernueckoe ypaBHeHue. [IoHSITHE 3l€MEHTApHOrO aKTa
peakuuu. [Ipocteie peakuuu. Kinaccudukaius IpocThIX peakuid 0 MOJIEKYIISIPHOCTH.

Kunetrnka HeOOpaTUMBIX peaKIHii IEPBOTO, BTOPOTO, TPETHETO U M-HOT'O MOPSIKOB.

Mertoasb! onpeneseHus MOPSIAKOB PEAKLIUU.

3aBUCHMOCTh CKOPOCTH peakmuu oT temreparypsl. [IpaBmio Bant-I'opda u ypaBHeHme Appenuyca.
TemnepatypHblii K0O3()PHUIMEHT CKOPOCTU. DHEPrusl aKTUBALMKU XUMUYecKkoi peakuuu. CrocoObl pacueTa
SHEPrUU aKTUBAIUU.

CrnoxHble peakluu: OOpaTUMBble, MapaiieNbHble, MOCIeN0BaTENbHbIE, compsbkeHHble. [loHsTHe o0
TUMUTHpYOIIEeH cTaanu. DoToXuMUYecKne peakiuu. 3aKOH 3KBHUBAJICHTHOCTH ODiHIITEWHA. KBaHTOBBII
BBIXOJ. XHMHYECKOE JIE€WCTBHE W3IYyYEHUW BBICOKMX »dHepruil. Paguonu3 Boxbl. llenHble peakuuw.
Oco0eHHOCTH KUHETHUKH LEMHBIX peakiuid. [IpocThie U pa3BeTBieHHBIC Lied. BO3HUKHOBEHHE M OOPHIB
ueneit. Pons pagukainos.

TeopeTnueckue MNpPEACTABICHUS XUMHUYECKOW KHUHETHMKH. TeopuM aKTMBUPOBAHHOIO KOMIUIEKCA U
aKTUBHBIX CTOJIKHOBEHUH. Teopust abcomoTHbIX ckopocTeil. Ctepuyeckuit pakTop. IHTponuitHbIN (pakTop.
AKTHUBUPOBaHHBIA KOMIUIEKC. VICTUHHAS SHEPIUsl aKTUBAIMU XUMUYECKON PEaKIUu.
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7. KATAJIM3

Karanutuueckue peakin. Mexanusm peakuuii. [1onokuTenbHbIA 1 OTpUIIATENBbHBINA KaTanu3. O0mue
cBolicTBa KaTanu3aTopoB. MHruduropsl. IlpomoTtopsl. OTpaBieHre U cTapeHue KaTaau3aTopoB. BrnusHue
KaTaJIn3aTOpa HA YHEPTUIO0 aKTUBALIUU.

["'omoreHnHsIi kaTanu3. Teopus romoreHHoro karanusa. Ponb npomMeXyTOYHbIX IPOAYKTOB. M3MeHeHne
SHEPIUM AKTUBALIUM IIPU TOMOI'€HHOM KaTaJIu3e.

I'eteporennsiii katanu3. OcOOEHHOCTH KaTajlu3aTOPOB JUIsl T€TEPOreHHOro Kartain3a. Buasl TBEpabIxX
KaTaJu3aToOpOB U CIIOCOOBI X MoJydeHusi. MeXaHn3M rereporeHHO-KaTaluTUYECKUX peakuuid. Pusndeckas
U xumuueckas aacopouus. JAuddysnonnas u kuHeTndyeckas 00JacTi NPOTEKaHUs T€TEPOreHHOTO KaTaju3a.
N3meHenue »HEpruM Ipu TETEpOreHHOM Kartanu3e. McThuHHAas W Kakymascs 5SHEPrud  aKkTUBALUU
reTepOr€HHO-KaTaIUTHYECKUX PEaKIIHM.

8. JIEKTPOXUMMUSA

PactBopbl 31eKTpoanTOB. Teopus 3JEeKTPOIUTHUECKON Auccouuanuu AppeHuyca U €€ OorpaHHYeHUS.
OcHOBHBIE TOJOXKEHUS TEOPUM CHIIBHBIX 3JeKTposnToB. MonHas atmocdepa. KoHcTaHTa u creneHb
JUCCOLIMALIUU BJIEKTPOJIUTOB 3aKkoH pa3BeaeHus OcTBaibla. AKTHUBHOCTh M KO3((UIMEHT aKTUBHOCTH.
Honnas cuna. [IpaBuino HOHHOHM cuiibl. 3aBUCUMOCTH KO (GUIIMEHTa AKTUBHOCTU OT HOHHOM CHJIBL.

VaenbHas ¥ MOJSpHAsl 3JEKTPUUYECKHE MPOBOJMMOCTH, 3aBUCUMOCTb MX OT PA3IUYHBIX (DaKTOPOB.
OKBHUBAJICHTHAsl  AJIEKTPOIPOBOJHOCTh TMpU  OECKOHEYHOM  pa3baBineHuH. [IoJBMKHOCTH  HMOHOB.
DNEeKTPOHOPETHIECKOE U PEIAKCAIIMOHHOE TOPMOKEHHE MOHOB. DCTa(eTHBI MEXaHH3M IEPEHOCa NOHOB
TUIPOKCWIA M TUAPOKCOHMA. Yucna mnepeHoca HOHOB. llpakTHueckoe mpUMEHEHME W3MEpPEHUI
ANEKTPUUECKON POBOJUMOCTH.

DNEeKTpOJHbIE MPOILECCH], TAIbBAHUYECKUE JJIEMEHTHl. BO3HMKHOBEHNE MOTEHIMAIa Ha I'PAHULE JBYX
¢a3. CtpoeHne OBOMHOIO AJIEKTPUYECKOro CJIOSl Ha TpaHUIE METaul-pacTBOp. YpaBHeHus HepHcra st
pacuera snekTpogHoro noreHmuana v OJIC.  XuMHUeCKHME U KOHICHTPAL[MOHHBIE T'aJIbBAHUYECKUE
aneMmeHThl. Onektpoasl | u Il pona, ra3oBble 3M€KTPOJbI, OKUCIUTEIHHO-BOCCTAHOBUTENBHbIE (PEIOKC)
aneKkTpoabl. CTaHIapTHBIE JIEMEHTBI U JIEKTPOAbL. DIEKTPOXUMHUUECKHE LIEIIH.

TepmonnHaMuKa TalbBaHUYECKOTO 3JIeMeHTa. Vcrmosnb3oBanue ypaBHeHHME [ 'nOOca-I'enbmronbia s
pacueTa TeIIoBbIX A(P(PEKTOB IMEKTPOXUMUIECKON peaKkIuy U TaJIbBaHUYECKOTO JIEMEHTA.

6. OBPASOBATEJIBHBIE TEXHOJIOTUN

[Tpu u3yueHNH TEOPETUIECKOTO Kypca Ha JISKIHUSIX PeTyCMaTPUBACTCS 3I0KCHIE MaTepralia B BUC
npe3eHTanuu. OTAenbHbIC JEKIMU U31araloTcs o MPOOIEeMHON TEXHOIOTHH.

Ha nexmusx MCHONB3YIOTCS B KadecTBE JIEMOHCTPAIMOHHOTO MaTepuaia llepuomnyeckas cucrema
sanemenToB /. 1. MenzeneeBa u psi APYrux CIpaBOYHbBIX TaOIUII.

[Ipy w3ydyeHMM OTAENBHBIX pa3lelioB Kypca MPEeAyCMATPUBAECTCS IOCTAHOBKA JIEKIIMOHHBIX
JIEMOHCTPAI[MOHHBIX OTIBITOB.

Hexoropbie pa3zmensl TEOPETHYECKOTO Kypca H3YHYalOTCSl C HCIOJIB30BaHUEM OIlepeKaromen
CaMOCTOSITENIbHOW pabOThI: CTY/IEHTHI MOTYYAlOT 33JaHKsI HAa O3HAKOMJIEHHE C HOBBIM MaTepHalIOM /IO €ro
HN3JIOKCHUSA Ha JICKIIUU.

[lepen ouepenHol Nekmuel, Kak MPaBUIIO, MPAKTUKYIOTCA «ICTYUKH» MO MaTepHany Mpeablayliei
JEKIMH. DTO TO3BOJSIET OINPENESINUTh CTEIeHb YCBOSHHs HW3JI0KEHHOTOo paHee Mmatepuana. Jlns Ooree
OCHOBATEJILHON OIICHKH YCBOSIEMOCTH TEOPETUYECKOTO MaTepuaja CTyJEeHTaMH HCIOJB3YIOTCS TECTHI, a
TAaKXE TPAAUIIUOHHBIC MMHCBbMCHHBIC W YCTHBIC KOHTPOJBHBIC MCPOIPUATUA (KO.]'IJ'IOKBI/IYMI)I, KOHTPOJIbHBIC
paboThI, cobeceToBaHUE).

[Ipu mpoxoxxaeHun 1a0OPaTOPHOTO MPAKTUKyMa CTyAEHTaM IpejuiaraeTcss paboTaTh B MallbIX
rpynmax: yueOHas rpymnmna pa3ouBaercs Ha HECKOJIBKO HEOOBIINX TPy — 0 2-3 YeloBeKa.

Kaxxnmast rpymnma BeITONHSAET 3amaHue (JabOpaTOpPHBIE OMBITHI) M3 JTAOOPATOPHOTO MPAKTUKyMa IO
¢usnueckoit xumuu. [Iporecc BbIMOIHEHUs TaOOPATOPHBIX OIBITOB OCYIIECTBISETCS HA OCHOBE OOMEHa
MHEHHI ¥ BBIOOPA ONITUMAIILHOTO TTYTH PEIICHUSI.
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Ha ocHOBaHMM TNOJIY4YEHHBIX JOAaHHBIX II0 BCEM ONBITaM KAKOBIA CTYIJEHT 3aIOJIHAET CBOU
1a00paTOPHBI JKypHal, TJE€ 3alUCBHIBAET PE3YNbTAThl OIBITOB, HAOIIONEHUS, COCTABISET YpaBHEHUS
peakuuil XMMHUYECKHX IPOLIECCOB, €CIU HYKHO IPOU3BOIUT COOTBETCTBYIOIIME PACUETHI M PE3YIbTATHI
NPECTABISET B BUIE Ipa)uuecKOil 3aBUCUMOCTH.

Ha cobGecenoBanuu ¢ mpernojgaBaTesieM CTYIEHT NpeAcTaBiIseT O(OpPMIIEHHBIH OTYET IO JaHHOU
nabopaTopHOil paboTe W OTBEYAaeT HA BONPOCH IMPENOJaBaTelNs, CBA3AHHBIE C METOAMKOW paboTHI,
pesynbratamMu M BbeIBoAaMu. [lo psay paboT mnpeaycMmarpuBaercss NPUMEHEHHE TECTOBOTO METOAa
«3ALIUTBD.

I'pynnoBas paboTa B XMMHYECKOH J1a0OpPaTOpUM CTUMYJIMPYET COIJIACOBAHHOE B3aMMOJIEHCTBHE
MEXIy CTYACHTaMH, OTHOIICHHS B3aHMMHOW OTBETCTBEHHOCTH W COTpyAaHHuYecTBa. [Ipm dopmupoBanmm
IPYIIl YYUTHIBAETCA [Ba IPU3HAKA: CTEINEHb XMMHUYECKOM IMOArOTOBIECHHOCTH CTYACHTOB W XapakTep
MEXJIMYHOCTHBIX OTHOIIEHUN. B psae ciiyuyaeB cTylneHTaM caMuM Ipejjaraercs pa3OUTbCs Ha TPYIIIBL,
COCTaB KOTOPBIX BIIOCJIEACTBUU MOXKET KOPPEKTUPOBATHCS [UIsl TOBBILICHUS KauecTBa paboThl.

B nabGoparopHoM mpakTUKyMe€ IpPH BBIIOJHEHUH OTIEIbHBIX OIBITOB HCIIOJIB3YETCS METOJ
npoOJeMHOro Oo0y4eHHus: CTYACHT NOJydaeT 3aJaHhe Ha XMMHUYECKUH Hpolecc, METOAMKY KOTOPOro OH
JIOJIKEH MOJ00paTh CaMOCTOATENbHO, UCXO/SI U3 UMEIOIINXCSl PEAKTUBOB, OOCYIUTH €€ C IPENoiaBaTeieM U
3aT€M IPUCTYIIUTH K €r0 BBITOJIHEHUIO.

7. MIEPEYEHb YYEBHO-METOJUYECKOI'O OBECNEYEHUS J1JIsI CAMOCTOSTEJBbHON
PABOTbBI OBYYAIOIIUXCA 110 JUCIUAIIJIMHE (MOAY JIIO)

JlexumoHHbIE 3aHATUS POBOAATCA | pa3 Hezelno B 00beMe 2 yacoB B ILIECTOM CEMECTPE U 3 4acoB B
cepbMoM cemecTpe. JlabopaTopHbIe 3aHSATHS MPOBOJSATCS €XKCHEICTBHO B 00beMe 8/6 9acoB B HEJCIIO.
[Tocie okOHYaHUS U3YUCHHS KAXKIOH TEMbI CTYICHTHI TPOXOAST TECTUPOBAHHUE, COOCCEIOBAHUE, BBITOTHS-

IOT KOHTPOJIbHBIC pa6OTLI.

7.1. IlepeueHb-yueOHO-METOANUECKOT0 00eCIeYeH s sl 00Y4aroIUXCsl 10 AUCLUILIIMHE:

1. 'epacumos A.U. u ap. Kypc ¢pusnyeckoit xumuu.M.: Xumus.1969,1.1;1970,1.2.
2. Kupees B.A. Kpatkuii kypc pusnyeckoi xumuu. M.: Xumus, 1978
3. Epemun E.H. OcHoBBI XUMHUECKON KHHETHKHU. YueOH.mocodue. M.: Beicias 1mkona,1976.
4. Namackun b.b., Iletpuii O.A. Dnextpoxumus. YuebH.mocobue. M.: Boiciias mkosna, 1987.
5. Kaprymunckas AWM. u ap. CO0pHUK 33/1a4 MO0 XMMHUYECKOH TepmMoauHaMmuke. M.: Bricmias mikona,
1983.
6. Kucenesa E.B. u ap. CoopHuk npumepoB U 3aj1a4 1no ¢puznyeckoit xumun. M.: Beicias mkomna, 1983.
7.KpaTkuii cripaBouHUK (PU3UKO-XUMHYECKUX BEIMUYWH, moj.penakiueit Papnens A.A. u [lonomapesoii

AM. JI.: Xumus,1983.

7.2. YxazaHus 111 00y4aronuxcst 0 OCBOCHUIO TUCIUTUTHHBI
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Taouauna 7.1.. Conepkanue caMOCTOATENbLHON Pad0ThI 00y4aK0IIMXCS

NeNe Temvl/6onpocwl, ebiHOCUMBIE HA CAMOCMOAMETbHOE UZYYECHUE Kon-60 Dopmot
/i padomul
uacog
6 cemecmp
1. | I'padmyeckue U aHAIUTUYECKHE METOJbI OIICHKU OTKJIOHEHUW CBOWCTB 2 cobeceq0BaHMe
pearbHBIX CHCTEM OT CBOWCTB HJICAIBHBIX. TepMOAMHAMUYECKHE
cuctembl. TepMonWHAMUYECKHE  CHUCTEMBL.  [epMOJMHAMUYECKUE
nepeMeHHble. CTaHZApTHBIE COCTOSHHUS M CTaHJAPTHBIC TETUIOTHI
XUMHUYECKHUX PEaKIIU.
2. | 3aBUCHUMOCTb TEIIOEMKOCTH OT TEMIIEpaTypbl U pPacdeThl TEIJIOBBIX 4 cobeceroBaHNe
3¢ exToB peakimid. TECTOBBII
KOHTPOJIb
3. | I3MeHeHne »SHTPONUHU HM3OJUPOBAHHOM CHCTEMBl M HaIpaBJICHHE 4
nporecca.
4. | Ilocrynat Ilnanka u abCoOMOTHASI SHTPOTIHSL. 2 cobecenoBaHme
TECTOBBIN
KOHTPOJIb
5. | ®ynnameHnTanbHoe ypaBHeHue ['m66ca. Dueprus I'enpmromsbiia, sHEprus 4 cobeceroBaHNE
['u60ca u ux cBoiicTBa. TECTOBBII
KOHTPOJIb
6. | Mertoasl pacuera SHTPOINUHU, BHYTPEHHEH SHEPIUH, SHTAJIBIINU, SHEPTUN 4 cobeceroBaHNE
I'enpmronbia u sHeprun [ ndOca.
7. | YcnoBusi paBHOBECHS] M KPHUTEPUH CAMOIPOHM3BOJIBHOTO TPOTEKAHUS 4 co0ecei0BaHNE
MPOIIECCOB, BEIPAXKEHHBIX Y€Pe3 XapaKTEPUCTHUECKUE (PYHKIIUH.
8. | YpaBHenune I'mObca-I'enpMronpma u ero pomb B xumud. Pabota 2 co0ecei0BaHNE
XHUMHUYECKOT0 IpoIecca.
9. | HempeanbHble )UAKHE PACTBOPHI U UX CBOKCTBA. 2 cobeceq0BaHNe
TECTOBBIN
KOHTPOJIb
10. | Koa¢dunmeHTsl akTHBHOCTH U MX OIPEIENICHUE. 2 cobeceoBaHNE
11. | PacTBOpUMOCTb B UACAIBHBIX U MPEAEIHHO pa30aBIEHHBIX PACTBOPAX. 2 cobece0oBaHNE
12. | OcmoTnveckne 1 MeMOpaHHBIE pABHOBECHS B PACTBOPAX. 4 co0eceJ0BaHNE
13. | YpaBuenue Knaneiipona-Knasuyca u ero npuMeHeH#He. 4 co0eceJ0BaHNE
14. | ®a3oBble nepexo/ibl BTOPOro psijia. YpaBHEeHUE DpeHdecTa. co0ecej0BaHNE
15. | Cucremsl, oOpa3yroline TBEpAble PaCTBOPHl U XUMUYECKUE COECAMHEHUS 4 co0ecei0BaHNE
C KOHTPYOPHTHOM M  MHKOHIPYSHTHOW TOYKOH  IUIaBIEHMSA
DBTEKTUYECKAas U TIEPUTEKTUIECKAst TOUKH.
16. | OrpannyeHHasi B3auMHasi paCTBOPUMOCTD TPEX JKUIKOCTEH. 4 cobecenoBaHme
17. | Jlokanu3zoBaHHass W JAeJIOKadWM30BaHHas azacopOius. M3o0apsl u 3 cobecenoBanue
U30TepMBbl  ajcopOumu. AncopOuus w3  pacTtBopo. [ 'nOOcoBckas TECTOBBIN
agcopOims. [Tomumonexynsapras agcopouusi. Meton bOT. KOHTPOJIb
7 cemecmp
1. | TepmoanHamMuuecKkas TPaKTOBKA MOHSITHUS O XHMHUYECKOM CPOJCTBE. 34 cobecei0BaHNe
2. | PacueTpl KOHCTaHThI PABHOBECHS] XUMHUYECKUX PEAKIIUH. 35 cobeceoBaHNE
3. | KucnotHo-ocHoBHOW KaTajau3 B TPOMBIIUIEHHOCTH. | eTeporeHHbIi 40 cobeceroBaHNE
KaTaJlu3 B MPOMBINUIEHHOCTH. [{eonnThl u mx cBoiicTBa. MeTamibl Kak TECTOBBII
KaTaJn3aTopbl. [IpOMBIIITICHHBIN KaTaIu3. KOHTPOJIb
4. | DnekTponu3 B IPOMBIIITIEHHOCTH. boprba ¢ koppo3uei. 40 co0ecei0BaHNE
TECTOBBII
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KOHTPOJIb

NTOroO: 149

8. OHEHOYHBIE CPEJACTBA /UISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU U
MMPOMEXYTOYHOM ATTECTAIIUA

Bonpocel ona cobecedosanusn

BapuanT 1

1. IlpuBenute u3BecTHblE BaM (OPMYJIMPOBKM IEPBOrO Hayajga TEPMOAMHAMHUKU M HAIMIIUTE €ro
MaTeMaTH4ecKoe BelpaxeHue. [IpoBeauTe ero aHaaus npu pa3inyHbIX YCIOBHUSX.

2. Yto Ha3bIBaeTCs TEPMOAMHAMUYECKON cucTeMoii? Kakue cuctemMbl Ha3bIBalOTCS U30JIMPOBAHHBIMU ?

3. Kakue cucrembl Ha3bIBAIOTCS 3aKpBITHIMA? OTKpHITHIMU? [IpHBEInTE IPUMEPHI.

4. Yto Takoe BHYTPEHHSS SHEPTUS CHCTEMBI ?

5. Uto Ha3biBaeTCs (PyHKIMEH COCTOSHMUS cUcTeMbI? [lepeuncinTe u3BecTHbIC BaM (DYHKIIUH COCTOSTHHSL.

6. Uto Ha3pIBaeTCs TETUIOBBIM 3 (HEKTOM peaKIiuu?

7. Yemy paBHa paboTa pacHIMPEHHs OJHOTO MOJIS HJCATFHOTO ra3a MpU HU30XOPHOM, M300apHOM H
M30TEPMHUYECKOM Mpolieccax?

8. KakoBa cBsI3b SHTAJILIINK C BHYTPEHHEH SHEPrHeii?

9. Yrto Ha3bIBaeTCs yAEIbHOMN, MOJISIPHOM, CPEAHEH U UCTHHHOMN TETNIOEMKOCTHIO?

10. Chopmynupyiite HyIeBOE Ha4aI0 TEPMOIUHAMHKH.

11. Chopmynupyiite 3axkoH ['ecca u ero cineacTBusl.

12. Yro Ha3bIBaeTCS CTAaHAAPTHOM TEIUIOTOW 00pa30BaHNs BEIIECTBA?

13. Yto Ha3bIBaeTCs CTAaHAAPTHOM TEIUIOTOM CropaHus BelecTa?

14. Kak paccuMTaTh CTaHIApTHBIM TEIUIOBON 3((EeKT peakuuu C MOMOIIBI0 CTAHJAPTHBIX TEIJIOT
00pa30BaHUs U CTOpaHUs?

15. Kakoe cooTHoIIEHNE UMEETCA MEXY TEIUIOBBIMH (G (HEeKTaMH peakiu P MOCTOSHHOM 00beMe U
MOCTOSIHHOM JJaBJICHUU?

16. Kak TeruoBoii 53(dekT XWMHUECKOW peaknuu 3aBHCHT OT TemIeparypsl? BreiBeanre
muddepenmanbayto Gopmy ypasHenus Kupxroda.

17. BeiBenute ypaBHenue Kupxroga B uHTerpansHoit popme.

18. M3MeHeHue TemI0EeMKOCTH CUCTEMBI B XOZI€ PEaKkIMi B HEKOTOPOM HMHTEpBAJIEe TEMIIEPATyp MEHbIIE
Hy1s. Kak m3MeHsercst TeroBod >(QQEeKT 3TOH peakuuu INpH MOBBILEHUM TEMIEpaTypbl B JaHHOM
UHTEpBaJe?

19. N3meHeHune TEIIOEMKOCTH CUCTEMBI B XO/I€ PEAKLIMU B HEKOTOPOM MHTEpBaJle TeMIIEpaTyp OoJblie
Hy1s. Kak wu3Mmensercss TeruioBoil 3(QeKkT 3ToW peakuud IMpH MOBBIIEHUH TEMIEpaTypbl B JaHHOM
HWHTEpBaJIe?

20. IIpuBenute (GOpMYIUPOBKM BTOPOrOo Hayajga TePMOJAMHAMUKU. Hamummre ero maremaTHyecKoe
BbIpa)KEHUE JIs1 0OPAaTUMBIX U HEOOPATUMBIX IIPOLIECCOB.

Bapuanrt 2

1. Hanummte MaTeMaTH4ecKoe COOTHOIICHHE MEXTy SJHTPOITUEH U TEIJIOTOW HEOOpaTUMOTO TpoIiecca.

2. Kak paccuntaTh M3MEHEHHE SHTPONHUHU B Iporecce (azoBoro mnepexona (McmapeHue, IIIaBJICHUE,
BO3TOHKA)?

3. Kak paccumThIBacTCS M3MEHECHHE SHTPONHUHM CUCTEMBI MPHU MPOTEKAHUM XUMHUYECKHX DPEAKIHUH IO
M3BECTHBIM 3HaueHuAM S° yuacTHUKOB peakuuu? IIpusenute npumep.

4. MOXHO JTU CYAWTbH MO 3HAUYEHUIO YHTPOIHH O HAINPABJICHHUU TPOIECCA B HEU3O0JMPOBAHHON CHCTEME
(OTKpBITOM U 3aKPHITOM)?
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5. Kak cBs3aHa 3HTponMsi ¢ TEPMOJAMHAMMUYECKOW BEpPOSITHOCTBIO cucTeMbl? [IpuBenute ypaBHEHUE
BonbiMana u 00bSICHUTE 3HAYCHHS BXOSIINX B HETO BEITMYMH.

6. Kakue Bbl 3Haere tepmoauHamuueckue mnoteHuuansl? IlpuBeaure gopmynbl s UX pacdera U
00J1acTh MPUMEHEHUSI.

7. Ilpn KakuX ycJIOBUSAX BHYTPEHHSISI SHEPTHsI MOXKET CIYKUTh KpUTEpHUEM HalpaBJIeHUs Ipoliecca?

8. Ilpm Kakux YCIOBUSIX M3MEHEHHE DHTAIBIIUU  SIBISIETCA  KPUTEPUEM  BO3MOXKHOCTH
CaMOIPOM3BOJILHOIO Mpoliecca?

9. Kak m3mensercst sHeprusi ['mb6ca m sHeprus ['enpMmronblna npd HU30TEPMUYECKOM PACHIMPEHHU
OJIHOT'O MOJISI UeaIbHOTO ra3a B uHTepBase ot Vi 10 V7?

10. Yemy paBHo 3naueHne AG st 00paTUMON peaklii B COCTOSTHIH PABHOBECHS ?

11. HUcnonwe3ys ypaBHeHue bonblMaHa MOKaXXUTE, K KAKOMY 3HAUEHHIO CTPEMMTCS DHTPOINMS
U/1€aJIbHOT0 KPUCTAIIIA IPU NPUOIMKEHUH TEMIIEpaTyphl K a0COIIOTHOMY HYIIIO.

12. TlpuBemute (HOPMYTUPOBKY M MaTeMaTUYECKOE BBIPAKEHHE 3aKOHA JAEUCTBYIOIIMX Macc JUis
00paTUMBIX pEaKIU.

13. Cdopmynupyiite ompeneneHre XMMHUYECKOTO paBHOBECHA. UTO MPOU3OMIET NMPH PaBHOBECHHU CO
CKOPOCTBIO OOPaTHON peakluy, €CJIi CKOPOCTh NMPSIMON YBEITMUUTCS BIBOE?

14. Hanumure ypaBHEeHHE U30TEpPMBI XUMHUecKoi peakimu Bant-I'odda nnokaxure, kakue BOMPOCH
MO’KHO pelIaTh, IPUMEHSS €ro.

15. Kakue ¢akTops! BIMAIOT Ha KOHCTaHTHI paBHOBecus K, u K.?

16. Hanummre ypaBHEHHME 3aBUCUMOCTH KOHCTaHTbl XMMMYECKOTO PaBHOBECHS OT TEMIIEpaTyphl B
muddepeHanbHON GopMe U IPOoaHAIU3UPYITE €To.

17. BeiBenuTe ypaBHEHHE 3aBUCUMOCTH KOHCTAHTBI PABHOBECHSI OT TEMIIEPATypPhI.

18. TlokaxwuTre Ha pUMepax crnocoObl pacyeTa m3MeHeHus sHeprun [ no60ca u sHeprun ['enpmrossia B
X0J1€ XUMHUYECKOMN peakLuy.

19. BeiBemuTe ypaBHEHHS M30XOPBI M M300apbl XUMHUECKOW peaknuu. YTO MOXKHO PacCUHTaTh C MX
[IOMOIIBI0?

20. BriBeguTe ypaBHEHHE U pacdeTa KOHCTAaHTHI XMMHUYECKOTO PAaBHOBECHS PEAKIMH C MOMOIIBIO
CTaHIapPTHBIX TEPMOJUHAMUYECKHUX BEJIMUUH — U3MEHEHUS SHTAJIBIIUN U SHTPOIIHUH.

Bapuant 3

1. OnummMre npuHIMI pacyeTa COCTaBa PaBHOBECHON CMECH IO MCXOAHOMY COCTaBY M KOHCTaHTE
paBHOBecHs. UTO Takoe TEOPETUUECKUI BBIXO MPOJIYKTa PEaKIUH ?

2. KakoBo BIUsiHHE JaBJICHUS Ha TOJOXEHHUE PABHOBECHS pEaKLUil, MPOTEKAIOIIUX B Ta30BOi (aze?
IIpuBenure npumep.

3. IIpuBenute npumep oOpaTHUMOM reTeporeHHON peakiuu. Kakasi CymiecTByeT 3aBHCHUMOCTb MEXIY
JTaBJIIEHUEM JUCCOLMALNN U KOHCTAaHTOW paBHOBECHS ?

4. Yem OTIMYAIOTCS TOMOTEHHBIC M T€TEpOTreHHbIe cucTeMbl? [laiiTe onpeneneHue NoHATHH «ha3za» u
«koMnoHeHT». [IpuBenuTe mpumMepsl. UTO Takoe YUCIO HE3aBUCUMBIX KOMIIOHEHTOB?

5. Uro Takoe 4nCcI0 TePMOJUHAMUYECKHX CcTeneHer cBoOobI? Chopmynupyiite mpasmio ¢a3 ['udoca.
Paccunraiite BApHaHTHOCTh CUCTEME, COCTOSIIEH U3 BOJAHOIO PACTBOPA caxapos3bl B IPUCYTCTBUHU BOJISHOTO
rapa ¥ HaXOZsIIENCs B 3aKPbITOM CTEKJISIHHOM COCY/IE.

6. Uro Takoe amarpamma cocTosiHMA? I300pazute auarpaMMy COCTOSIHUSI OJHOKOMIIOHEHTHOM
CUCTEMBI (Ha IpUMEpE BOJIbI) U OMHUILIUTE €€.

7. BoBenure ypaBHenue Kitaneiipona st (a3oBbIX NpeBpalieHUH MHAMBUIYAIbHBIX BELIECTB.
[Tonp3ysick UM, OOBSICHUTE HAKJIOH JIMHUM PaBHOBECHS XXHUJAKas BOJa — JieJ B CTOPOHY OCH JIaBJIEHUH Ha
JuarpaMMe COCTOSIHHSI BOJBI.

8. BriBenute ypaBHenune Knamelipona—Knaysmyca mns mporeccoB ucnapenus (kunenwns). [Tokaxure,
KaK MOYXHO MCIIOJIb30BaTh 3TO YPaBHEHHUE B TEXHOJIOTMYECKUX MPOLECCaX.
9. Onmmmre mpuMeHeHHe TepMorpadudeckoro anamusa B Gapmarmn. OObsicHUTE GU3NIECKHNA CMBICIT
OTJICJIBHBIX YYAaCTKOB KPUBBIX OXJIAXKCHHUSI MHANBUYATbHbIX BEIIECTB U OMHAPHBIX CMECEH.
10. Uzobpa3ute nuarpamMmy IUIaBIeHUS HEHM30MOpP(hHOW OMHAPHOW CMECH JIEKAPCTBEHHBIX BEIECTB,
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OINUUINTE TPUHIIMII €€ TIOCTPOCHHUS C MCIIOIb30BaHUEM KPUBBIX oxiaxaeHus. Chopmynupyiite 1 o0bsiICHUTE
IIPABUJIO pbluara MPUMEHUTENBHO K THarpaMMaM COCTOSTHUS.

11. Ucnonp3ys quarpammy IjiaBiIeHUs, CQOpMYIUpYITe MOHATHE 00 IBTEKTUUYECKUX cMecsX. [IpuBennTe
IIPUMEpBbl 3BTEKTUUYECKUX OMHApHBIX CMECEH JIEKQpCTBEHHBIX BEIIECTB (C YKa3aHMEM TEMIIEpaTyphl
IUIaBJICHUS U COCTABA).

12. TlpuBenurte nuarpamMmy IUIaBJIeHHS OWHApHOM cMmecH, oOpasyroliel B pacIulaBe XHMHYECKOe
coeauHenue. Jlaiite onucanue Bcex ee (a3oBbIX MOJEH U KPUBBIX PABHOBECHS.

13. Onummmre TtpeyronpHuk [mOOca st oTOOpakeHHsi cocTaBa TPOWHBIX cMmeced. Ilokaxure Ha
KOHKPETHOM IpUMepe, KaK C €ro HOMOILBIO OIPEJENIUTh COCTaB CMECH B KOHKPETHOH TOUKE AMarpaMMbl?

14. Chopmynupyiite 3akoH Payns u BeIBeIUTE €ro MareMaTHYeCKOe BbhIpakeHHE. UTO Ha3bIBaeTCs
uzeaabHbIMU pacTBopamu? [IpuBeaure npumepsl.

15. Kak BBINISIASAT AMarpaMMbl “IaBlIEHHE — COCTaB” M “‘TeMIepaTrypa —COCTaB” JUIsl HJI€aJTbHBIX U JJIS
HeusleanbHbIX pacTBopoB? Chopmynupyiite 3akoH JlanbToHa.

16. Cdopmymupyiite mepBeiii 3akoH KoHoBasioBa. MInmocTpupyiiTe €ro ¢ IMOMOIIBIO JTHATPAMMBI
«JaBJICHUE — COCTaBy.

17. KakoBbl MpWYMHBI OTKJIOHEHWH OT 3akoHa Paynsa? Kak oHum oroOpaxkaroTcs Ha amarpammax
«nasnenue — coctaB»? Chopmynupyiite BTopoit 3akoH Konosanosa. Uto Takoe azeorponsl? IlpuBenure
MIPUMEPBHI.

18. OnwummTe cBOICTBa a3e0TpolNa «ITHIOBBIM CIHUPT — BOJA» M CHOCOOBI MOJydyeHHsI aOCOIOTHOIO
(100%) criupra.

19. OmumuTe cnocoObl MEPEroHKH PAacTBOPOB C HEOIPAHMUEHHO PACTBOPUMBIMHU KHUIKOCTSIMH M HMX
oOmue 3aKkoHOMepHOCTH. [lokakure ¢ MOMOIIbIO JHUAarpaMM KUIIEHUS «TeMIiepaTypa — COCTaBy», KaKo
KOMITIOHEHT MOYKET OBITh BBIACNICH NIEPETOHKOM B YMCTOM BUJIE.

20. Kak BBITTIAWT JOuarpaMma COCTOSHHSI OWHApHON CHCTEMBI, COCTOSIIEH W3 OrpaHHYEeHHO
pacTBOPUMBIX KHJIKOCTeH? Yro Takoe kpuTuueckas Ttemmeparypa pactBopenus (KTP)? Ilpusenute
npumepsl cMmeceit ¢ BepxHen KTP.

Bapuanr 4

1. Chopmynupyiite mpaBmwio AmnekceeBa. M3o00pa3ute aumarpaMMmy pacTBOPEHHS CHCTEMBI M3 JBYX
JKUJKOCTEN ¢ HUKHEN KPUTHYECKOM TeMIIEpaTypor pacTBopeHus. lIpusegure npuMepsl TAKUX CMECEH.

2. OOBsicHUTE NPUYMHBI M YCIOBHUS OTPAaHMYEHHOIO M HEOTPAHWYEHHOIO PACTBOPEHHUS >KUIKOCTEH.
IIpuBenuTe IpUMEpPHI OTPAaHUYEHHO cMelInBarommxcs xuakocre ¢ nsyms KTP u onmmure ux cBoiicTsa.
N300pa3ute auarpaMmy pacTBOPEHHUS.

3. OnumuTe MEeperoHKy BeUIeCTB C BOASHBIM mapoM. Ha KakoM 3akoHe OCHOBaH 3TOT mporiecc?
BriBeuTe ypaBHEHHE AJI pacyeTa MOJISIPHOM MacChl IEPErOHAEMOr0 BEILECTBA.

4. Onumure NpUMEHEHHE MEPEeroHKHM C BOISHBIM MapoM B ¢apmanuu. BeiBeaute ypaBHEHHE LIS
pacueTa KO3 PHUIMEHTa pacxo/a napa.

5. OnumwMre NpUMEHEHUE MXHUAKOCTHOM JKCTPAaKIMM B TEXHOJOrMU jekapcTB. Ha kakoMm 3akoHe
OCHOBaH 3T0T mpouecc? [IpuBenuTe mMareMaTHUECKOE BBIpAKEHHME 3aKOHA. BeIBequTe ypaBHEHHE s
BBIUMCJIEHHSI CTEIIEHU U3BJICUEHHUS BEILIECTBA.

6. Chopmynupyiite 3akoH pacnpenenenuss HepHera. BeiBenure ypaBHeHHE Ul pacueTa paBHOBECHON
KOHIIGHTPAllMM JKCTParupyeMoro BEIIeCTBA B HMCXOJHOM pacTBope (paduHare) mociie OXHOKPAaTHOH M
MHOT'OKPaTHBIX OIEpaluil SKCTParupOBaHUsl.

7. BpiBenure ypaBHEHHME MJI1 BBIUMCIICHMS KOJIMYECTBA 3KCTpAarMpoBaHHOro BemiecTBa. YTo Takoe
CTETEeHb U3BJICUCHUS IPU KUAKOCTHON SKCTPAKIIMU?

8. ChopmynupyiiTe TIOHSATHE O pacTBOpax, O PAaCTBOPEHHOM BEHIECTBE M pacTBoputene. Kakue THITBI
pacTBOpoB cyuiecTBytoT? IlpuBeaure paznuyHble CHOCOObI BBIPAKEHHUS KOHLIEHTPALUMU BELIECTB B
pacTBopax.

9. Uro Ha3bIBaeTcs KOJUIMTATUBHBIMU CBoiicTBaMu pacTBopoB? Kakue u3 Hux Bel 3Haere? Onummre
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KPUOMETPUYECKUH METOJl ONpEAETCHUs MOJIIPHOM MacCchl PacTBOPEHHOI'O BEILIECTBAa (HEAJIEKTPOJINTA).
BeiBeiuTe cooTBETCTBYIOIIEE ypaBHEHHE. UTO Takoe KPUOCKOITMYECKas KOHCTaHTa?

10. BeiBenuTe ypaBHEHHE Ui BBIYMCICHHS MOJSIPHOM MAacChl PAacTBOPEHHOTO HERJIEKTPOJIUTA
H0YITUOMETPUIECKUM METOAOM. UTO Takoe 30yInOCKOITMYecKas KOHCTaHTa ?

11. B uyewm 3axmouaetcs sBieHHe ocMoca? Kak BbIYUMCISETCS OCMOTHYECKOE JABICHHE B PacTBOpax
HeanekTponuToB? IIpuBenute ypaBHeHue Baut-I'odda. Onummre ocMoMeTpudecKuii METOA ONpeaeTIeHHs
MOJISIPHOM MaccChl BEILECTB.

12. KakoBa BenMYuHA OCMOTHYECKOTO AaBieHHs Kpou? llpuBenure KiaccH(UKAIHUIO PACTBOPOB TIO
BEJIMYMHE OCMOTHYECKOro JaBieHus. Kak B MeaMIMHE MCIONB3YIOTCS CBOMCTBAa T'MIIEPTOHHMUYECKUX
pacTBopoB? UTO Takoe N30TOHHPOBAHUE?

13. Kak BblYMCIISIETCS OCMOTHYECKOE JaBJIEHHE B PAcTBOpax 3JIEKTPOJIUTOB? BhiBenuTe ypaBHEHHE,
CBSI3BIBAIOIEE HM30TOHUYECKHHA KOXPQPHUIMEHT CO CTENEHBIO TUCCOIMAINU JJEKTposmTa. YTOo Takoe
KaXyIascs CTENEHb IUCCOLHUAIMU CHIIBHOIO AJIEKTPOJIUTA U KaK €€ BBIYMCIUTD ?

14. Yrto Takoe mum3uc, remonu3, ImiazMonu3? llpuBenamre npumepbl. UYTo Takoe OCMOTHYECKHI
k03P puurent? Kak MOXKHO paccuuTaTh €ro BEJIMNUUHY?

15. [IpuBeaute ypaBHEHUS MJi1 BBIUKUCICHUS H30TOHHYECKOrO0 KOX(P(UIMEHTa [0 COOTHOIICHUIO
BEJIMYMH OCMOTHYECKOTO JABJCHHUS, JENPECCHU 3aMep3aHusi M IOBBILICHUS TEeMIIepaTypbl KHIIEHUS
PacTBOPOB SIEKTPOIUTOB.

16. M3noxute OCHOBHBIE MOJOKEHUS TEOPHH IEKTPOIUTUUECKOH Juccoruanuu AppeHuyca.

17. Yrto Ha3pIBaeTCsS CTETEHBIO IUCCONMAIMM M KOHCTAaHTOW AHMCCONMAnuM 3JekTponuta? Kakum
YpaBHEHHEM OHU CBSI3aHBI IPYT C APYroM?

18. Kakme cBoiicTBa pPacCTBOPHUTENS ONPEACISIIOT €ro CIOCOOHOCTh HOHH3HPOBATH PACTBOPSEMOE
BEIIIECTBO?

19. Yro Takoe pH pactBopa? Kak BemmumHa pH cBsi3aHa ¢ HOHHBIM MPOW3BEICHUEM BOJbI? [lokaxkuTe
Ha mpuMepe pacyet pH 1o konnenTpanuy noroB H' 1 Ha060poT.

20. OnmuHakoBa JIM KOHCTaHTa JIMCCOIMAIIMM DJCKTPOIUTA B PA3IMYHBIX pacTBOpHTENssx? OTBET
WITIOCTPUPYHTE pUMEpPaMH.

Bapuant 5

1. Yro Takoe pasBeneHue pacTtBopa? BriBeauTe ypaBHEHHE 3akoHa pas3BefeHuss OcTBayibaa st
OMHAPHOTO JJIEKTPOJINTA.
[lepeuncnure OCHOBHBIE MOJIOKEHUS TEOPUH CHIIBHBIX JIEKTPOIUTOB Jlebas—XoKkes.

2. Yto Takoe aKTHBHOCTb W KO3(P(PHUIMEHT aKTHBHOCTH JIEKTPOJHTa B pacTBope? Kakum ypaBHEeHHEM
aKTMBHOCTb CBSI3aHA C KOHLIEHTpaLUen?

3. Uro Takoe OydepHble pacTBOpbl? BriBenute ypaBHeHHe, cBs3biBaromee pH OydepHoro pactsopa c
COOTHOILIEHHEM KOHIIEHTpaluii 1 00eMOB paCTBOPOB KOMIIOHEHTOB (Ha NMPUMEpE aleTaTHoro 0ygepa).

4. UYro Takoe OydepHas emKocTh pacTtBopa? Omnummre MNOTCHIMOMETPHUYECKUI METOx ee
HKCHEPUMEHTAIBHOTO ONpEeAETeHUs ¢ TocTpoeHueM rpaduka «pH — o6beM TUTpaHTay.

5. Kakne KOMIOHEHTHI KPOBH CO3/al0T ee OydepHyo eMKocTh? BriBequTe ypaBHEHHUS ISl BEIYUCICHUS
pH u pOH pactBopoOB.

6. Uro Takoe moJBMKHOCTh MOHOB? YeMm OHa oTiMyaeTcs OT aOCOJIOTHOM CKOpocTH nBrkeHHs1? Kakue
MOHBI 00J1a/1a10T HAUOOJIbIIEH MOIBUKHOCTBIO U TIOYEMY?

7. Jlaiite ompezneneHue yAEAbHOW M HKBUBAJEHTHOW 3JEKTPUUECKOM mpoBoauMocTH. Kakum
MaTeMaTUYEeCKUM BBIPA)KEHUEM OHHM CBS3aHbl JAPYI C JPYIOM M C 3JIEKTPUUYECKUM COIPOTHBICHUEM
pacTBopa?

8. UTo Takoe 3KBUBAJIEHTHAsI 3JIEKTpUUECKasi MPOBOJUMOCTb ITpU OECKOHEYHOM pa3BezieHnu ? [IpuBenute
IpUMep ee pacuera ¢ nomoibio 3akoHa Konbpayma. Chopmynupyiite 3TOT 3aKOH.

9. Uro Takoe koHaykToMeTpusa? Kak ¢ MOMOIIBIO TaHHBIX KOHIYKTOMETPHUECKUX M3MEPEHUH MOMXKHO
paccuuTaTth CTEIeHb U KOHCTAHTY JTUCCOIUAINN (MOHU3AIHNN) c1ab0ro AIeKTpOoIITa?

10. OnumuTe NPUHIKI KOHIYKTOMETPUYECKOrO TUTpOBaHus. [IpuBeuTe TUIIBI KPUBBIX TUTPOBAHUS IS
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CJIy4aeB CUJIBHBIX U CIa0bIX KHCIIOT U OCHOBAaHUH, a TAKXKE UX CMECEH.

11. Uznoxure 3akonsl Dapajes A 3JICKTPOIU3A.

12.Yt0 Takoe snextpoa? M3 yero cocTouT raapBaHuueckas menb? Kak ycTpoeH XUMUYECKHI HCTOUHUK
TOKa (TaJbBaHUYECKHUI IeMEHT)?

13. Yro Ha3pIBaeTCA ANEKTPOXUMUYECKUMH PEAKIMSIMH U B YEM UX OTIMYHE OT JPYIMX OKHCIUTEIBHO—
BOCCTAHOBUTEIIBHBIX PEAKITHA?

14. Kak Ha3bIBalOTCA 3JEKTPOAbI, HA KOTOPHIX MPOUCXOIUT PEaKIIHsi BOCCTAHOBJICHUS U HA KOTOPBIX HJET
peaximst okucieHus? Kak 3apspkeHbl aHO U KaTOJ B AJIEKTPOJIM3EPE U B TATbBAHMYECKOM dJIEMEHTE?

15. Kakue noTeHImanbl U Ha KaKUX MOBEPXHOCTAX pas/iesia BO3HUKAIOT B pabOTarONIeM TajlbBaHUYECKOM
anemenTe? Kakue u3 HUX MEIIAIoT MPH SJIEKTPOXUMHUYECKUX U3MEPEHUSIX U KaK MX MOKHO YCTPaHHUTD?

16. OnuimuTe yCTpONCTBO U MPUMEHEHHE AJIEKTPOAOB nepBoro poaa. [Ipusenure mpuMepsl SJI€KTPOIHBIX
peakuuii, NpoTeKarIMX Ha HUX, U (POPMYIIbI 3aIIUCH 3JIEKTPOJIOB.

17. OnuimmTe yCTpOHCTBO U MPUMEHEHHE 3JIEKTPOJOB BTOPOro poja. IlpuBenure mpumMepsl 2IeKTPOIHBIX
peakuuii NpPOTEKAIOLMX HAa HUX, U (OPMYJIbI 3aIIMCH IEKTPOIOB.

18. OmnmumuTte yCTpOHCTBO M NPUMEHEHHE BOAOPOAHOTO HIEKTpoaa. YUYTO Takoe CTaHAApTHBIN
BOJOPOIHEIH 31eKkTpoa? YeMy paBeH ero norenuuai npu 25°C?

19. Yro Takoe >NMEKTPOJABMXKYIAsl CHJia TallbBaHUYECKOro 3jemMeHTa? Kak ee paccyuTarh C MOMOIIBIO
SIEKTPOAHbIX moTeHimanos? Kakum ypasaenuem DJIC cBsazana ¢ AG® peakuuu, NIpOTEKAIOIEH B
pIIeMeHTe?

20.BeiBeaute ypaBHeHue HepHcra A pacuera 3JI€KTPOJBIKYIIEH CHUITBI FalbBAaHMUECKOTO AJIEMEHTA U
MOTEHLIMAJIOB OT/IETIbHBIX 3JIEKTPOIOB.

Bapuanr 6

1. Yrto Ha3bpIBaeTCs CTaHAAPTHOW ODIEKTPOABIXKYIIeH cmioi? Kak oHa cBsi3aHa C KOHCTaHTOM
pPaBHOBECHSI peaKI1H, IPOTEKAIOLIEH B raJIbBAHUYECKOM JIEMEHTE?

2. Kakue rajnpbBaHWYECKHE 3JIEMEHTHI HA3BIBAIOTCS KOHIEHTPAIIMOHHBIMH? Kakue BeTHMYMHBI MOKHO
OIIPENIEINTh C UX TOMOIIIBIO?

3. Uro Takoe OKHCIMTEIhbHO—BOCCTAHOBHUTEIBHBIC JJIEKTPOABI W TallbBaHUUECKHE d1eMeHTh? Kakne
BEJIMYMHBI MOXKHO OMPEAETUTDH C UX TTOMOIIBIO?

4. Yto Takoe noreHImomeTpusi? Kakne moTeHImoMeTpraecKkue MeTo 16l Bl 3HaeTe?

5. Onummre ycTpoiCcTBO CTEKISTHHOTO 3JEKTpo/ia ¥ MpUHLMN neiicTBus pH—metpa.

6. Uro Ha3pIBaeTCs XUMHUYECKON KnHeTHKOW? [IpuBeaure onpeseneHne cpeHeil 1 HCTHHHOW CKOPOCTH
XUMHUYECKON PEaKIIHH.

7. Kak M3MEHSIOTCS CKOPOCTh XMMMYECKOW PEaKIMU M KOHLEHTPALMU PEarupyroliux BEIECTB BO
Bpemenu? [IpuBenure rpaduueckre 3aBUCUMOCTH.

8. M3noxuTe 3aKOH JICMCTBYIONIMX MAacC W IMPHBEIUTE €ro MaTeMaTHYeCKoe BbIpakeHHe. UTo Takoe
KOHCTaHTa CKOPOCTH?

9. Uro Takoe MOJEKYISIPHOCTh XMMHYECKOH peakuuu? M3/moxkure KHHETHUECKYIO KIIacCH(UKAIIIO
XMMHMUYECKHUX PEaKIMi Ha OCHOBE UX MOJIEKYJIApHOCTHU. [IpuBennuTe npumMepsl.

10. Yto Takoe mopsIoK XuMHIeckor peakiuu? Kak on onpenenserca? B kakux ciydasx KHHETHICCKUIN
MOPSI0K PEAKIMU paBeH MOJIEKYJIsipHOCTH? [IpuBeiuTe mpuMepsl.

11. MoxHO M O HANMCAaHHOMY YpPaBHEHHIO XMMUYECKOH peakLuu IpeJcKa3aThb €€ KUHETHYEeCKUH
nops1ok? UTo Ha3pIBaeTCsl PeakuusIMu ICEBAONOPsAKA (TICEBIOMOJIECKYISPHOCTH)?

12. B kakux ciiydasx KHHETHYECKHHA TOPSIAOK pPEaKIMU BbIpakaeTcs IpoOHoN BenmumHOW? Kakwme
MIPOIIECCHI OTHOCSTCS K PEaKIUsIM HyJIeBOTO nopsaka? [Ipusenute mpumep.

13. BeiBeuTe 1 npoaHaau3upyinTe KUHETUYECKOE YpaBHEHHE Ul PEaKLUU IIEpBOro HOpsiIKa.

14. IlpuBeaute M NpoaHAIU3UPYWTE KUHETUUYECKUE YPAaBHEHUs peakUud BTOPOro IMOpsAJKa IpU
OJIMHAKOBBIX U Pa3JINYHBIX HAYaJIbHBIX KOHLEHTPALUAX PEarcHTOB.

15. Yro Takoe mepuoja MONYIpEBpalIeHUs] U KaK OH CBS3aH C KOHCTAHTOM CKOPOCTH JUIsl peaKIuit
IEPBOT0 U BTOPOro Nopsiika? B kakoM cilyyae OH 3aBUCHUT OT KOHLIEHTPALH ?

16. Kakue MeTonbl MPUMEHSIOTCS [T OTIPEIeTICHUS TIOPsIIKa PeaKInuu ?
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17. Kak BiusieT TemmnepaTypa Ha CKOPOCTh XMMHUYecKoi peakimu? Chopmynupyiite npaBuwio BaHT—
Fodda. Kak Berancants TemnepatypHsiii ko3 duiueHt?

18. IlpuBeaute U npoaHanM3UpylTe ypaBHeHHEe AppeHnyca. OObsICHUTE (PU3HUYECKUI CMBICT BETHYHH,
BXO/JISIINX B HETO.

19. Yro Ha3wIBaeTCs SHEprUeH akTuBaiyu peakiuu? O0bsicHuTe ee puzndeckuii cMbici. Ha ocHoBaHMM
KaKHX JTJAHHBIX MOYKHO PACCYUTATh SHEPTHIO AKTUBAIIH ?

20. UYro Takoe TemmepaTypHblii ko3 duuueHT ckopoctu peakiuu? Kak ero paccuuTtaTh?
CdopmysupyiiTe MpaBUIIO yBEIMUYEHHs CKOPOCTH PEAKIUK ¢ yBeanIeHneM temieparypsl Ha 10°C.

Bapuant 7

1. Ha ocHoBe kakoro mpaBmia pa3paboTaH METOJ YCKOPEHHOT'O CTAapeHHUs JUIsl ONPE/ICICHUS CPOKOB
TOJTHOCTH JIeKapcTB? B ueM ero mpenmMyliiecTBa nepes KIacCHueCKuM METOI0M ?

2. VI31moxnTe OCHOBHBIE TIOJIOKEHHUS TEOPHH aKTUBHBIX COYIapCHUN.

3. U3noxure OCHOBHBIE MOJOXKEHUS TECOPHM MEPEXOJHOIO COCTOSIHMA. UTO Takoe aKTHMBUPOBAHHBIN
KOMILIEKC?

4. Kakue peakuuu Ha3bIBaIOTCs NMapauieabHbIMu? [IpuBeanTe npumepsl.

5. [IpuBenute mpumMepsl nocienoBaTeNbHbIX peakiuil. [locTpoiite rpaguk 3aBUCUMOCTH KOHIIEHTpAIUH
pearupyroumx BEIECTB OT BPEMEHU B I10CIIE10BATEIBHON PEAKIIHUH.

6. [lepeuncnure XapakTepHbIE MPU3HAKA W OCOOCHHOCTH IEMHBIX peaknuid. K KakoMy THITY HEmHBIX
peaxIHii OTHOCUTCS] OKUCIIEHUE JKUPOB MPH KOHTAKTE UX C BO3LYXOM?

7. Uro takoe oOpatmmbie peakuuu? [lpuBemure mpumepbl. Kak cBs3aHBI MEXTy COOOW CKOPOCTH
npsAMOil 1 0OpaTHON peakuuii?

8. OnummmTe OCHOBHBIE OCOOCHHOCTH MPOTEKAHUS T€TEPOreHHBIX peakiuii. [I[puBenTe mpuMepsl.

9. Uro Takoe xatanu3? Kakue BemiecTBa Ha3bIBalOTCS KaTajdu3aTopaMu? B ueMm 3akimrouaeTcs mpUYMHA
KaTaJIMTHYECKOTO MeicTBhs? Kak BIMsSET KaTanu3aTop Ha SHEPTHIO aKTUBAIMH PEAKIIAH ?

10. Ilepeuncnure OCHOBHBIEC MIPU3HAKH, OTIMYAIOIINE TOMOTEHHBIN M reTepOoreH bl kaTtanu3. Onummre
Ha TIpUMepe KUCIOTHO—OCHOBHBIN KaTajus3.

11. V3noxxuTe OCHOBHBIE TOJOXEHUS TEOPUH (MYJIbTUIUIETHON, aKTUBHBIX aHCAMOJIEH, HJIEKTPOHHOI)
reTepOoreHHOro KaTajausa.

12. Yro Takoe unrn6uropsl? [IpuBenure npuMepsl AEUCTBUS U MCTIOJIB30BAHUS HHTHOUTOPOB.

13. Yto Takoe ¢pepmentri? Kakue (epmeHThl BBl 3HaeTe? B dem 3akirodaeTcs riaBHas OCOOEHHOCTh
(bepMEeHTaTUBHOTO KaTanu3a?

14. Onumwute cxeMaTH4eCKn MeXaHu3M (epMEHTATHBHOIO KaTaJin3a.

15. Yro takoe ¢oroxumuueckue peakiun? Kakue ctanuu GOTOXMMHUECKUX PEAKIM BaM W3BECTHHI?
[TpuBenute mpumMepsl peakiuii ¢ poroakTuBanuei. Kak cBet BIuseT Ha CPOK TOAHOCTH JIEKAPCTB?

16. Uznoxure 3akoH (HOTOXUMHYECKON IKBUBAJICHTHOCTH DHHIITEHHA. UTO TakOe KBAHTOBBIN BBIXO]T?

17. Chopmymupyiite ¢oroxumudeckue 3akoHbl [porryca—/lpeiinepa m bynzena—Pocko. Ilouemy
HEKOTOphIE peakiuu TpeOyloT NpUMeHeHus ceHcuOmnmmszaropoB? Kakyio ponb urpaer ximopoduur B
dboTocuHTE3E?

Ilpumepnuiit Komnaexkm 3a0anuil 011 KOHMPOALHBLIX padom no oucyunaune « Quzuueckas
Xumusy

BapuanT 1

1. Hanwmmure ypaBHEHHE peakiuu cropaHus BemiectBa (Ta0i.1). BerumciuTe craHmapTHYIO TEIUIOTY
0o0pa30BaHuUs BEUIECTBA, €CIIM M3BECTHA €r0 CTaHAApPTHAs TEIUIOTa cropaHus. [IpoayKThI TOPEHUS UMEIOT
CJIeTyIOIIME TeTUIOTHI 0Opa3oBanwms (K/[»/Momn):

AHOf co2(m) = —393,51, AHOf H20(x) — —285,84, AHOf N2(r) = 0.
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Taomumna 1

CrangapTtHas
Ne 3agaun BemecTso TeILIOTa
CrOpaHus,
kJ>x/MOb
1 Mouesuna CH;ON; (1) —632,20
2 Anerunen CoH, (1) -1299,63
3 Metan CH, (T) -890,31
4 Hadramun CioHg (T) —5156,78
5 benzon CgHg (k) -3267,58
6 VYxkeycnas kuciora CoH O, (5x) —874,58
7 Atneton C3HgO (k) -1785,73
8 I'muniepuna C3HgO (k) -1661,05
9 ®enon CgHsO (1) -3063,52
10 I'moko3a CgHi206 (T) -2802,04
11 Caxaposza C12H2,011 (T) -5646,73

2. ITpu 298 K naBnenus mapa xjgopodopMa U TeTpaxjopMeTaHa paBHBI COOTBETCTBEHHO 26544,4 u 15265,4
[Ta. [Monarasi, 94TO KMIKOCTH 00pa3yloT UACAIBHBIN pacTBop, onpeaenute it cmecu (1 mons CHCI3 + 2
moJist CCly):

a) MOJIbHBIE 10JI1 000MX KOMIIOHEHTOB B CMECH;

0) mapiuaabHbIC TaBJICHHUS 000X KOMIIOHEHTOB;

B) o011Iee TaBJICHUE TTapa HaJ PaCTBOPOM.
3. DTaHON ¥ METAHOJ 00Pa3yIOT PacTBOPHI, Onu3kue K uaeanbHbiM. [Ipu 293 K naBnenue mapa HaJl YUCTHIM
sTaHoyioM paBHO 5932,8 Ila, nan uncteiM MetanosnoM —11825,6 Ila. Beruucnure ans cmecu 100 r meTaHosna
n 200 r aTaHONA

a) MOJIbHBIE JIOJIU KOMIIOHEHTOB B PacTBOPE;

0) mapuuanpHbIe U O0IIIee JaBICHHE Mapa;

B) MOJIBHYIO JIOJIIO METaHOJIa B Tapax.
4. Tlpu HOpManbHOM aTMOC(EPHOM JaBlIeHUM Bojaa 3akumaeT npu temmeparype 100°C. Ilpu kakom
JIaBJICHUH TEMIIEpaTypa KUIEHUS €€ MOKET ObITh CHmKeHa 10 90°C? MosbHas TerioTa UCIapeHus paBHa
40660 Ix/Mounb.
5. Tpur 373 K u 1,01325x10° Tla MonbHast TEIIOTa HCMApeHus BOAbI paBHa 40660 J[k/Moxb. MOMBHEI
06bem xuakoit Boasl 0,01878 n/Monk, a MobHBIN 00BeM mapa 30,115 n/mone. B kakoM HampaBiieHHH U Ha
CKOJIbKO U3MEHUTCS JABJIICHUE MPU MOHUKEHUU TEMIIEPaTyphl KUIIEHUS HA 5 TpaycoB?

Bapuant 2
1. Beluucnure Temmeparypy KHIIEHHS BOIAHOTO pPACTBOPA, €CIM JAaBICHHWE B PEAKTOpE MPEBBHIIIAET

atMocdepHoe B 2 paza. MoisbHas Teriora ucnapeHus Boasl 40660 J[x/Monb. Y aenbHBIA 00BEM JKHUIKOU
BOJIbI paBeH 1 JI/KT, BOJSTHOTO apa — l,673><103 JI/KT.

2. Ilpu kakoil TemmepaType OyAeT KHUIETh OUCTUIUIMPOBAHHAs BOJA, €CIM aTMoc(epHOE aaBieHHE
25



causutcs 10 720 MM pt. cT. (95991,8 I1a)? MonpHas TeruioTa UCHapeHusl BOIBI MpU 3TOM paBHa 41597
JIK/MOTTb.

3. Oprannyeckoe BeLecTBO, MPAKTHYECKU HEPACTBOPUMOE B BOJIE, IEPETOHSIIOCH C BOJSHBIM MIAPOM IPH
HOpManbHOM atmocdepHom nasiennu mpu 98,4°C. Comepkanue ero B Kommencare 23,1% (macc.).
Omnpenenute MOJSIPHYIO Maccy BEIIECTBA U MaplMalbHOE JaBJICHUE €ro napa Mnpu TeMrepaType NeperoHkH,
€CJIM MapUHAIbHOE JIaBJIEHUE HACBIIIEHHOTO TTapa BobI paBHO 95658,5 I1a.

4. JIns OYMCTKM aHWIMHA OT TPUMECEH €ro TMEpPEerOHSIOT C BOISHBIM IapOM IPH HOPMAILHOM
arMocdeproM naeinenuu u temneparype 98,4°C. IlapumanbHoe JaBieHWE Tapa BOABI IPH TOM PAaBHO
96258,5 Ila. Beruncaute pacxoa napa Ha 1 Kr aHHIMHA.

5. Hadrasmmua meperoHsoT ¢ BOASHBIM MapoM IpH 1,01325x10° Ila npu 99,3°C. Ckonbko HadranuHa
neperonsiercss ¢ 1 kxr mapa? [lapruanbHoe naBieHHE Mapa BOABI MPU TEMIEpaType MEPEeroHKH pPaBHO
0,98971x10° ITa.

Bapuanr 3
1. Berunciiure AH, AU®, AG®° u AA® B CTaHAapTHBIX YCIOBUAX JJIS PEAKIUH, IPUBEICHHBIX B Ta0. 1.

Onpenenure, B KakOM HampaBlieHMH ToWjer peakius. HeoOxomumble st pacuera JaHHBIE B3SITh W3

[Tpunoxenus.
Tabmuua 1
Ne VpaBHEHHE peaKIUH Ne VpaBHEHHE peaKIUH
3a7a4n 3a7a4n
12 2H, + CO & CHgoH(r) 18 CO, + 4H, <>CH,4 +2H20(1—)
13 C,Hg <> C,Hs + Ho 19 CH; + CO, <2CO + 2H,
14 C+ H,Onr «CO+ Hy 20 CO + H,Oy «>CO;, + Hp
15 4HC|+02(—)2H20()K) +2Cl, 21 CO + 3H, &>CH4 + HoO(p
16 2NO, &2NO + O, 22 2S00, + O, &>250;
17 SO, + Cl, «>S0,Cl,

2. OpraHmyeckoe BEIIeCTBO ¢ MOJIIpHOW Maccod 300 meperoHsercss Mpu HOPMAIBHOM aTMochepHOM
JTABJICHUU C BOASIHBIM napoM. [lapuuanbHoe JaBiieHHe mapa BelecTBa MPH TeMIIepaType MEePEeroHKU paBHO
17731,8 I1a. PaccuuTaiite Maccy BOASHOTO napa, He00OX0AUMOTO JJisl HEPEroHKH 1 KI BeliecTsa.

3. HutpobeHn3on meperoHsercs ¢ BOASHBIM MMAapoOM MPH HOPMaJIbHOM aTMOC(HEpPHOM JaBICHUHU IMPHU
99,3°C. [NapumansHOE maBieHue mapa BoAbI mpu 3ToM paBHO 98971 Ila. Paccumraiite pacxon BOISHOTO
napa Ha | Kr moigy4aemMoro B KOHAEHcAaTe HUTPOOEH30a.

4. BsIpa3zuTe BCeMHU U3BECTHBHIMH Bam crmoco®aMu KOHIIEHTpalnio cepHod KucioTel B 20% BOAHOM
pactBope. [ImoTHOCTE pacTBOpa 1,145x10% kr/m®.

5. Beruucnure pH OydepHoro pactsopa, MmojlydeHHOTO CMeIlIeHHeM paBHBIX 00beMoB 0,2 M pactBOpa
ammvuaka u 0,2 M pacTBopa Xjaopuaa aMMoHHs. Uemy paBHBEI KoHIeHTpauun uoHos H™ u OH B 3TOM
pacTBope?

BapuanT 4
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1. Paccuuraiite TemnoBoil 3¢pdexr peakmmu (tabdn. 1) mpu temmepatypax 500 u 700 K u maBnenun

1,0133x10° ITa, ucrons3ys ypaBHenne Kupxroda s HeGONBIIOro TEMIepaTypHOro HHTEpBAIA.

Ta6muma 1

Ne YpaBHeHHE peaKkuu Ne YpaBHEHUE peaKkuu
3a1auu 3a7aun

23 2H, + CO = CH30H(F) 31 CO +Cl, =COC|2(1-)

24 | NH,Cl =NH; + HCI 32 | CO,+ Hy=CO + H,0,

25 2NO, =2NO + O, 33 2C0O, =2CO + O,

26 N,O4 =2NO, 34 CH; + CO, =2CO + 2H,

27 Mg(OH)z(TZMgO(T)'l'HzO(r) 35 C2H5OH(F) =C,H, + HzO(r)

28 2S00, + O, = 2803(r) 36 CH3CHO(F)+H2=C2H5OH(F)

29 SO, + Cl, =S0,Cl, 37 C6H6(r) + 3H> =C6H12(F)

30 CO + 3H, =CH4 + H2O(y

2. Boruncnute pH 6ydepHoro pactBopa, moiaydyeHHOro cMelieHrueM paBHbIX 00beMoB 0,2 M pacTtBopa
amvuaka u 0,2 M pacTBopa Xmgopuaa aMMmoHHusa. UeMy paBHBI KoHIeHTpanuu noro H™ u OH B sTOoM
pacTtBope?

3. Paccumraiite 00BEMBI pPACTBOPOB YKCYCHOM KHCIOTHI W amerata HaTtpus (C OIMHAKOBOMH
KOHIIEHTpaluei ), Heooxoaumele Juist mpurotosnenus 30 miu 6ydepHoro pactBopa ¢ pH=4,5.

4, DxBHUBaJICHTHAs dJeKTpuieckas npoBoaumocTh 0,117 M pacTBopa yKCYCHOH KHCIOTHI TIPH 25°C
paBHa 4,815 Om ‘em®Mmonb . Paccunraiite crenens auccounanun CH;COOH B stom pacTBOpe, KOHCTaHTY
ee aucconuanuu 1 pK,. [lonBukHOCTH HOHOB BOIOPOAA U alleTara Mpu 3TOM TEMIEPAType COOTBETCTBEHHO
paBubI 349,8 1 40,9 Om temmons 2.

5. B BogHoM pactBOope oO0bemoMm 1 1 comepxkurcs 5 r monouHod kucinorel CH3;CH(OH)COOH.
Koncranta nucconmanuv MOJOYHOM KHCIOTHI MPH 25°%C paBHa 1,36x10 . UeMy paBHa KOHUEHTpALMS
MOHOB BoiopoAa B pactBope? Kakos ero pH?

Bapuant S

1. TTons3ysick nanabiMu [punoxenus, Beraucaure AG® u AA° I XUMUYECKUX PEAKIMi, TPUBEICHHBIX

B Tabm. 1. VkaxxuTe HanpaBlIeHHE NpOoTeKaHus peakuuu. Paccuwmraiite K, m K. peakuun.
Tabnuna 1
Ne YpaBHEHHE peakuu Ne YpaBHEHHE peaKkuu
3a1aun 3a/1aun
38 2HC|(F) <> Hoy + C|2(r) 44 CH3CHO(F)+H2(—)C2H5OH(>K)
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39 MgCO3(T) M gO(T) + COZ(F) 45 C2H5OH(>K(—>C2H4+H20(>K)
40 Mg(OH)z(T)+C02(—>MgCO3(T)+ 46 C,Hg «C,H, + Ho
+H20()K)
41 CaCz(T) + 3CO(F) (—)C&CO3(T) +4C 47 CO+Clhe& COCIZ(F)
42 F63O4(T) + 4H2(r) > 3Fe(T) + 4H20(F) 48 250, + O, (—)2803(r)
43 CaCz(T)+2HgO@K<—)Ca(OH)2(T)+
+C2H2(r)

2. B BogHOM pacTBOpe B NMPHUCYTCTBUM HMOHOB BOJOPOJAa KOHCTAHTA CKOPOCTH PEAKIMU THIPOIH3a
YKCYCHOMETHJIOBOT'O 3(pupa
CH3COOCH;3+ H,0 = CH;COOH + CH3;0H
IIpU TEMIIEpaType 25°C paBHa 0,653x10 > mun . Paccunraiite:
a) YeMy paBHA KOHIIEHTPALUs HETIPOPEarupoBaBILero 3(pupa mo KCTEYCHUH 25 MUHYT OT Hayaja PeaKiuu;
0) BpeMs1, B TEYEHHUE KOTOPOTO I'MJIPOIU3YETCS MOJIOBUHA B3ATOTO 3pHpa.
Hcxonnas koHreHTpanus 3¢upa — 1,2 Monb/i1. [Topsiiok peakiuu paBeH eauHHIIE.

3. DKBUBAJICHTHAS JJICKTPUYECKasi MPOBOJIUMOCTh NP OSCKOHEYHOM DPa3BEICHUM TMHKpaTa KaWs MPH
25°C pasma 103,97 OM_chZMomfl, MOJIBMKHOCT, HOHA Kaius 76,0 Om em®Monb . Paccunraiite
MOJBM)KHOCTh MUKpaT—HoHa. KakoBa OyneT »KBUBaJIGHTHAs JJIEKTpUYEcKas MPOBOJUMOCTH PacTBOpa, B
KOTOPOM CTETeHb JIUCCOIHAIINH MTMKpaTa Kayms pasHa 0,27

4. PaccuuTaiiTe CKOPOCTh peaKIUU

Na,S,03+H,S0O, — Na,SO4+S0,+H,0+S
B PacTBOpE C HaYalIbHOW KOHIEHTpalueil Tuocyibdarta Hatpus 0,05 momi u cepHoit kuciaotsl 0,04 MomT B
MOMEHT, KOI'Jla KOHIIEHTpalus THOCYab(haTa HATpUsl YMEHBUIUTCS B 2 pasa.
Koncranra ckopoctu 0,05¢ . (Peaxumst mMeer MEPBBIA TOPSJIOK TIO THOCYNIb(ATy HATPUS U HYJIEBOU
IIOPSIIOK 110 CEPHOM KUCIIOTE.
5. Peakumsa mnepBoro mnopsinka npoxomur Ha 30% 3a 35 muH. KakoBa CKOpPOCTb peakuuu IpH

KOHIICHTpauu pearupyroirero Bemectsa 0,01 Moss/n?

BapuanT 6
1. Onpenenure cocTaB peakMOHHONW cMecH (B Moisix) npu paBHoBecuu i peakuun: CH3COOH +
C>HsOH = CH3COOC;Hs + H0. CoctaBbl HCXOJHOM CMECH U KOHCTaHTHI paBHOBecHA K, Ipy pa3nuyHbIX
YCIIOBUSIX NPUBEACHBI B Ta0. 1.

Tabmua 1

Ne 3apaun K, Hcxonnoe ynciio Mmonen

YKCYCHOM KHCIJIOTBI crmpTa
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49 1 1 1
50 1 2 1
51 1 1 2
52 2 1 1
53 2 2 1

2. Koncranra ckopoctu peakimn HCHO+H,0,=HCOOH+H,0 npu temneparype 50°C pasua 0,7544

muH . PaccunTath:
a) yeMy OyZeT paBHa KOHILIEHTpalUs Iepokcuaa Bogopoa yepe3 S0 MUHYT MOCie Hayajla peaKiui;
0) BpeMs1, B TEYEHHE KOTOPOTO IPOpearupyeT MOJIOBHHA B3ATOTO (popMasbaeruia.
HauanbHble KOHIIEHTpauu peareHToB paBHbl 0,5 Monb/a. [Topsaok peakuuu paBeH 2.

3. Peakuusa A—B sBnsercs peaxiueit nepBoro nopsaka. Yepes kakoe BpeMsi KOHIICHTPALUs BELIECTBA
A coctaBut 40% OT Ha4aIbHOM, €CIIM BpeMsl TTOJIYNIPEBPAICHUs peakiuu paBHO 40 MUH?

4. BpruucauTe 3KBUBAJIEHTHYIO U yaeibHYIO 3nekTpuueckue nposogumoctu 0,03 M CH3COOH npu
25°C, ecim A.,,=390,7 Om 'm*moms ' 1 ,K,=4,75.

5. PaccuuraiiTe nepuoj| noiynpeBpaiieHys peakiiui OMbIJICHUSI MEeTUIIalleTaTa B pacTBOpe THIPOKCHIA
Hatpus npu 298 K, ecim ee KOHCTaHTa CKOPOCTH IPH 3TOM Temneparype paBHa 11,5 MHH ', a HadaJIbHas

KOHIIEHTpalus Kaxaoro peareHra pasHa 0,03 monw/n. [Topsiiok peakuuu paBeH 2.

Bapuant 7
1. KakoBa CTemNeHb TUCCOLMALMU CJIA0OTO AJICKTPOJIUTA B BOJHOM pacTBOpe C KoHIeHTpammein C?

Paccuuraiite pH pactBopa. (JJanHbie B3sTh U3 Ta0I. 1).

Tabmuua 1
Ne DIEKTPOIUT C, mone/n | K, oK
3aJjaun
98 NHzeH,0 0,10 — 4,75
99 CH,=CHCOOH 0,05 4,26 —
100 Ce¢HsCOOH 0,02 4,18 —
101 C4HyCOOH 0,05 4,86 -
102 HCOOH 0,2 3,75 -
103 C1oH;OH 0,01 9,85 -
104 CH3NH; 0,03 - 2,18
105 CsHsN 0,04 - 5,23

2. KoHcTaHTa CKOpOCTH THIPOJIM3a HOBOKaWHa B BogHOM pactBope mpu 313 K paBna 0,66 cnyl,
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SHEPTHsl aKTHUBAlMU peakiuu paBHa 55,2 k/[x/mMoyb. CKOJBKO MPOIICHTOB HOBOKAWMHA passIokHuTcs 3a 10
nHel xpanenus mpu 293 K?

3. Peakuus mepBoro mnopsaka MpoTEKaeT IMpH 25°C na 30% 3a 30 MHUHYT, a IpHU 40°C 3a 5 MHUHYT.
Paccuuraiite sHEpru0 akTUBAaLUK 3TOW PEAKLIUH.

4. PacTBOp caxapo3sl ¢ KoHleHTparued 0,3 Mosb/1 B Kucioi cpene B TeueHue 30 MUH UHBEPTUPYETCS
Ha 33%. Uepes kakoe BpeMs naBeptupyercs 80% u 90% caxapo3br?

5. Paznoxenue N,Os siBrsieTcst peakuueid mepBoro nopsijika, KOHCTaHTa CKOpPOCTH KoTtopoi pasHa 0,002

MHH npu 300°C. Onpenenure, ckoibko nporeHToB N2Os pasioxurcs 3a 2 yaca.
Bapuanr 8

1. Paccuuraiite u3meHenue sHepruum ['mb6Oca M KOHCTaHTY pPAaBHOBECHS pEAKLUHU, NPOTEKAIOUEH B

0
rajgbBaHU4YeCKOM demMeHTe npu 25 C 1o maHHbM Taou. 11.

Tabnuma 11.

Ne 3amaun Peaknus OJIC, B
118 Zn+2AgCl«>ZnCl,+2Ag 1,015
119 Zn+2Ag0«2Zn0O+Ag,0 1,83
120 Ag+2Hg,Cl,<>AgCl+Hg 0,0455
121 Cd+PbCl,<>CdCl,+Pb 0,188

2. Koncranra ckopoctu peakiuu CO+H,O=CO,+H; npu temneparype 40°C pasua 8,15 x107° mun .

Hauanbusie konuentpauuu CO u H,O — no 2 moine/n. PaccunTaiire:
a) B TCUEHHE KaKOr0 BPEeMEHH KOHIICHTPAIIUU PEareHTOB CHU3ATCS 10 | Mob/n7?
0) ueMy OyayT paBHBI KOHIIEHTpAIIMH peareHToB uepe3 30 MUHYT Mociie Havyajia peaKiium ?
ITopsinok peakuuy CYUTaTh PABHBIM MOJIEKYJISPHOCTH.

3. B HekoTopoil MOHOMOJIEKYJISIPHOM peaklnu MOJIOBHHA BellecTBa pasnaraercs 3a 17 MunyT. CKOJIbKO
BPEMEHHU HEOOX0IuMO /sl pa3ioxkeHus 90% ero nepBoHaYaIbHOTO KOJIMYEeCTBA?

4. B TeueHue Kakoro BpeMEHH 4epe3 pacTBOp cylb(ara Meau Ha/I0 IPONyCcKaTh TOK cuiloi 1,2 A, yToOBbI
BBIJICIIUTH U3 HEro 3,2 T meau?

5. Bo ckonbko pa3 yBeIMUYHTCS CKOPOCTh PA3NIOKEHMs JIEKAPCTBEHHOT'O BEIECTBA INPH IOBBILICHUU

temneparypsl ot 25 10 100°C, ecnu sHeprus akTuBanuu pasaa 12561 Jx/Mons?

Bapuanr 9
1. B Tabn. 1 mpuBeneHbl 3Ha4CHUs] KOHCTAHT ckopocTH peakimid K; m Ko mpu temneparypax Ti u Ta.

Brrancnure KOHCTAHTY CKOPOCTH SaﬂaHHOﬁ PCaKOH IIpU TEMIICPATYpPEC T3 H OIIpPCACIINTC, CKOJBKO

30



BELIECTBa IpopearupyeT KO BpeMeHM 1, eciu HavajlbHble KOHIIEHTPAMM pEearupyromux BelEeCcTB

onuHakoBbl U paBHBI Co. [Topsa0K peakiiuy cYUTaTh PAaBHBIM MOJIEKYJISIPHOCTH.

Tabmuma 1
Ne
3a1a Peakuus T4, kq Ty, °C ko T, °C t, Co,
-un °C MHH | MOJB/JI
150 | 2HI— Hy+ 1, 356 | 8,09xx | 389 |588xx | 374 68 2,5
10° 10
151 2NO = N,+0, 978 1073 1252 | 47059 900 40 15
152 2NO,=2NO+0, 600 83,9 640 407 620 60 2,0

2. Bo ckompko pa3 morpeOyercsi Ooiblie BpEMEHH, YTOOBI B MOHOMOJICKYJSIPHOH pEaKIHu
npopearupoBaio 99,9% HCXOAHOro BEIIECTBa, MO CPABHEHUIO C TEM BpEMEHEM, KOTOpPOe HEeoOXOJIMMO Ha
NEPBYIO MOJIOBUHY PEaKIH?

3. Peaknus mepBoro mopsaka mpoxomuT Ha 15 % 3a 25 mun. KakoBa ckopocTh peakuuu mpu
KOHIIGHTpaluu pearupyromero Bemectsa 0,1 Monp/n?

4. B TedyeHue KaKoro BPEMEHM Yepe3 PacTBOp cyibdara IMKa HAg0 MPOIMYCKaTh TOK cuio 1,6 A,
4TOOBI BBIIEIUTH U3 HETO 6,2 T IIMHKA?

5. Peakuus BTOpOro mnopsiika MpoTeKaeT Mpu 30°C na 40% 3a 20 MHUHYT, a IIpU 10°C 3a 5 MHUHYT.
PaccunraiiTe sHEpPruI0 akTUBALIMM 3TON PEAKLINH.

Bapuant 10

1. B 1abn. 1 mpuBeneHbl 3HAYEHHS KOHCTAHT CKOPOCTH peakuuii mpu temmepatypax Ti; u Ts.
BbruncnuTe SHEprui0 akTUBALMU PEAKIUH U OMpEJeNIUTe, CKOJIbKO BEIIeCTBa MpopearupoBaio mpu Ti K
MOMEHTY BpeMeHH {, ecnu HayajabHble KOHIICHTPAIIMM PEarupyrollux BEIIECTB OJWHAKOBBI U paBHBI Co.

HOpSII[OK pcakuu COOTBCTCTBYCT €€ MOJICKYJIAPHOCTH.

Tabnuma 1
Ne Co,
3a- Peakuus Ty, kq T,, K, t, MOJIb
na- K K MHH | —
g 1
153 | H,+Br, — 2HBr 497,2 0,00036 574,5 0,0856 60 0,03
154 | Hy+1, — 2HI 679 0,00146 599 0,0568 28 2,83
155 | 2NO — N,+0; 1251 1073 1525 47059 45 2,83
156 | PH3; — 1/2P,+3/2H, 918,2 0,0038 953,2 0.0183 80 0,87
157 | SO,Cl; — SO,+Cl, 552,2 | 6,09x10° | 5932 | 132x10° | 35 | 25
158 | (CH3)3 -CH3CH=CH, 833,3 0.00687 923,2 0,146 40 1,52
159 | COCI, — CO+Cl, 655 5,3x10°° 745 0,676 105 | 0,8
160 | CH3;COOHC;Hs+NaOH— 283 2,307 318 21,6 15 0,9
CH3;COONa+C,Hs0H

161 | CO+H,0 — COy+H, 288 0,0003 313 0,008 90 3,75
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162

CgHsCH,Br+C,HsOH —
—CsHsCH,OC,Hs+HBr

298

1,45

338

2,01

100

2,75

2. Peaxnus A—B sBnsieTcs peakiueil mepBoro mopsaka. Uepes kakoe BpeMsi KOHIIEHTpallUs BellecTBa A

coctaBuT 30% OT HaYAIbHOM, €CITU BpEMs MOIYNPEBPALICHUs peakuuu paBHO 30 MUH?

3. Beruncnute pH GydepHoro pactsopa, mosiyueHHOro cMemeHrueM paBHbIX o0bemoB 0,1 M pactBopa

+
ammuaka u 0,1 M pactBopa xsopuaa ammonus. UeMy paBHbl KOHIEeHTpauuu noHoB H™ u OH B sTtom

pacTBope?

4. Paccuuraiite 00BEMBI PACTBOPOB YKCYCHOM KHCIIOTBI

U anerata HaTtpus (C OJUHAKOBOM

KOHIIEHTpaIuei ), Heobxoaumele utst mpurotosieHus 20 mi 0ydepHoro pactsopa ¢ pH=2,6.

5. Tlpu HOpMalIbHOM aTMOC(EPHOM NaBjieHUH Boja 3akumnaer npu temmneparype 100°C. Tlpu kakom

JIaBJIEHUH TEMIIEPATypa KUIIEHUs €€ MOXKET ObITh cHikeHa 10 80°C? MobHas TemioTa HCIapeHus paBHa

40660 JIx/Monb.

I(pumepuu OUEHKU omeema cmydenma npu 6blNOJIHEHUU KOHmpOJleOﬁ pa50Mbl

IMPpaBUJIBHBIC

TpeOoBaHusl K 3HAHUSM

peuieHus,

OTBCThI

T'paMOTHO

BBIBOAOB HE apryMCHTHPOBAHA WX apTYMCHTHUPOBAaHA HECIIPABHUIIBHO

Onenka
OTJINYHO NPUBEICHbl  TOJHBIC
apryMeHTUPOBaHbI
XOPpOIIIO
apryMeHTaIus ObU1a He IOJTHOM
YIOBJIETBOPUTEIHHO
HEY/IOBJIETBOPUTEIIHHO

Ilpumepnuvle sapuanmul mecmogvix 3a0aHUl

Ilo meme «Azpezamnbte CoCmosHuUuA eeuiecmeaq)) «la3zo1»

1.HanmeHb el MVIOTHOCTHIO 00/121a10T BelIeCTBA B COCTOSITHUM:
- Ta3000pa3HOM;
-KUJIKOM;
-TBEPIOM.

2. JlaB/1ieHHe He OKA3bIBAET BJIMSHHUS HA BelIeCTBA B COCTOSIHMU:
- Ta3000pa3HOM;
-KUJIKOM;
-TBEPJIOM.

3. Hau6oJb1ee MekMOJIEKY/ISIPHOE PACCTOSIHHE XaPAKTEPHO /ISl COCTOSTHUA:
- ra3000pa3HoOro;
-KUJIKOTO;

JOMYHICHBI HCE3HAYUTCIIBHBIC IMOrPCIIHOCTH IIpW OTBECTAX Ha BOIIPOCHI,

B otBeTax Ha HCEKOTOPBIC BONPOCHI AOITYHICHBI prﬁble OH_II/I6KI/I, 4acCTb

Otsetbl Ha 50 u Gosee % BOMPOCOB OMIMOOYHBI, OOJIBITMHCTBO BHIBOJIOB
HE apryMEHTUPOBAHbI UJIM apI'yMEHTUPOBAHBI HEIIPABUIILHO
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-TBEPJIOTO.
4. UneaabHBIA ra3 3T0:
-IIPUPOTHBIN;
-IPOU3BOJCTBEHHBIN;
-BOOOpa’kaeMblii.
5. OTK/IOHEeHHS PeaJIbHOIO0 ra3a 0T ueaJbHOro 0osble:
-4yeM HIDKE TeMIIepaTypa U BbIIIE J1aBIICHUE;
-4yeM HWXKE TeMIlepaTypa U HIXKE JTaBJICHHE;
-4eM BBIIIE TEMIIEpaTypa U BhIIIE JaBJICHHE,
-4eM BBIIIIE TEMIIEpaTypa U HIKE JIaBJICHUE.
6. [l upeaJbHBIX ra30B He YYUTHIBAKOTCS:
-~TOJIbKO MEXMOJICKYJISIPHBIC CHIIBI;
-MEXMOJIEKYJISIPHbIE CUITBI U 00BEM MOJIEKYIL;
-CHJIbI B3aMMO/JICHCTBHS YIUTHIBAIOTCS, @ 00bEM -HET;
-CUJIbI B3aMMOJICHCTBHSI HE YYUTBIBAIOTCS, a 00BEM -Ja.
7. 3akon boiina-MapuorTa BbIpazkaercs:
PV1=PyVy;
P1Vo=PoVy;
P1ViT1=PyV,oTy;
PiV1/T1=PyVo/Ty;
8. JIunum, BpIpakawinme 3aBUCHMOCTb H3MEHEHHUsI 00beMa OT JABJICHUS NPU MOCTOSHHOMI
TeMIepaType Ha3bIBAlOTCH:
-U30TEepMa;
-30X0pa;
-n300apa;
-agauadara.
9. Ilpn HarpeBaHuM HA 1°C NP NOCTOSIHHOM /1aBJICHUH 00beM YBeJIHYNBACTCH:
B 2-4 pa3za;
B 10 pas;
Ha 1/273,15 gactb 0ObeMa nipu OOC;
HE YBEJIIMYMBACTCS.

10. IIpn HarpeBaHuM HA 1°C IPH NOCTOSTHHOM 00beMe JaBJICHHE YBeJIHMYHBACTCH:
B 2-4 pa3za;
B 10 pas;
Ha 1/273,15 4acTh naBneHus npu OOC;
HE YBEJIMUMBACTCS.

11. YpaBuenue I'eii-JIroccaka umeer Bu;
Vi=Vy (l+(lt),
Vi=Vy (1- at);
Vo= Vi(a+1);
Vo = V; (1+at);

12. YpaBuenue lllapas umeer Buja;

Po =P (1+(Xt),
Pi=DPg (l+(1t);
Pi =Py (1' (It),
Py = Po (a + t):

13. Beaimunna o B ypaBHenuu I'eii-J/Iloccaka Ha3pIBaeTcs:
CTENEHbIO IUCCOLMALINN;
KO3 PHUIUEHTOM TEPMHUUECKOTO PACIIMPEHHUS;
TEPMHUUYECKUM KO3 (PULIMEHTOM yIPYTrOCTH;
TeMIIepaTypHas MOIpaBKa.
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14. Beaimunna o B ypaBHeHuu Lllapsisi Ha3bIBaeTcs:
CTEMEHBIO TUCCOIHUAIINN;
K03 (HULIMEHTOM TEPMHUECKOTO PACUIUPEHUS;
TEPMUYECKHM KOA(PPHUIIMEHTOM YIPYTOCTH;
TeMIlepaTypHas MomnpaBKa.
15. MaTemaTnueckoe Bbipaxenue 3akona I'eii-Jloccaka (mpu a0co1l0THON Temneparype):
V = const;
P = const;
V #const;
PV = const;
16. MaremaTruyeckoe BbipaxeHue 3akoHa HHlapass (mpu adcosoTHOI TeMnepaType):
V = const;
P = const;
V #const;
PV = const;

17. YpaBuenue MenaeneeBa -Kuaneiipona:

PV =IT;
PV =RT;

PV = nRT;
PT =nRV.

18. Ecan 3Hauenne R =8,314, To COOTBETCTBEHHO eIMHUIIEH N3MePEeHUS SABJISIETCS:
JIx/kMomb.Tpan.;
J1.ATM/KMOJIb;
MM.pT.CT/KMOJIb.

19. ®u3nuecKkuii CMBIC yHnBepca.nbﬂoﬁ ra3oBoi NOCTOSIHHOH R onuchIBaeTcsi COOTHOILIEHHEM:

R=A,
R=T;
R=-A;
R=PV;,
20.ITepeBox kK HOPMAJIBHBIM YCJIOBHAM OCYIECTBJISICTCH:
PoVo/To = P1V1/T1
PoVoTo =P1ViTy
PoVo/Tl = P1V1/To
PoVo/To =nRT
21.0cHOBHOE YpaBHeHHe KHHETUYECKON TEOpHH ra3os:

PV =1/3N, -m- U2
PV =2/3N, -m-U>
PV =N,m-U

PVT =1/3N,-m-U?
22. KuHeTn4eckasi JHeprus MoJIeKyJibl raza:

E=3/2RT; E=1/2RT; E=nRT; E=PVT.
23.3aBUCMMOCTDH CKOPOCTHU ABUKEHHUS MOJIEKYJIbl OT MX MACChI:

U _fm v, m U m U m,
U_2 U 1 U72 m2 lJ—Z m2 LJ_2 ml

24.3aBUCHUMOCTDH CKOPOCTHU IBUKCHUS MOJICRYJIBI OT TEMIIEPATYPbI:
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U _ L.y _ L. U T, U T,
U‘2 T2 U_z T1 U_z T2 U_ . T1

25. CpeaHsisi CKOPOCTb ABHKEHUSI MOJIEKY.JI:

0= BT g Ry jmu-"
M M RT

26. B ypaBHenue Ban-gep-Baanbca BHOCATCH NONPABKU:
TOJIEKO Ha MEKMOJICKYIISIPHBIC CHITBI:
TOJBKO Ha 00BEM;
Ha MEXMOJICKYJISIPHBIC CHIIBI U 00BEM;
HE BHOCSTCS] HUKAKHE.
27. CuJbl MeKMOJIEKYJISIPHOT0 MPUTSKEHUsI BO3PACTAIOT:
00paTHO MPOMOPLHUOHATIEHO 00BEMY;
00paTHO MPONOPIIMOHATIFHO KBapaTy 00beMa;
IPsIMO TIPOMIOPITMOHATIEHO 00BEMY;
00paTHO MPOMOPIIMOHATIFHO KBaJIpaTy o0bema.
28. YpaBHenne Ban-nep-Baanbca umeer Bua:
(P—aNzg(V—b)=RT; (P+a/V)(V-)=RT;
(P+a/V9)(V+b)=RT, (P+a/V9)(V-b)=RT.

any

29. Kputnueckasi Temneparypa 310 Temneparypa:
IIPYU KOTOPOM ra3 C)KUMaeTcs IpH JII000M JJaBIICHUM;
IIPY KOTOPOM Ta3 CKUMAETCsl P HU3KOM J1aBJICHUMY;
IIPYU KOTOPOM a3 He CKMMAETCsl HU IIPU KaKOM J1aBJICHUH;
IIpU KOTOPOM TI'a3 C)KUMACTCA ITPHU BLICOKOM JIaBJICHUU.
30. YpaBHenue Ban-nep-Baajbca Xopouio BbINOJHAETCS NPH:
CpEIHEM JaBICHUH;
HU3KOM JIaBJICHUU;
BBICOKOM JaBJICHHUMU,
HE BBIIOJIHIETCS HU ITPU KaKOM JIaBJICHUU.
31. IlpuBeneHHOe JaB/IeHUE ONpeiesIseTCs:

P P,
T=—; = , #=T-P; n=T-P,
P,
32. IlpuBeneHHas TeMnepaTypa onpeaeasercs:
7T, T
T=—"; T=—o}, t=T-r7,, 7=1, P.
T T

Kp.
33. UneasibHOM ra3oBoil CMeChbI0 HA3bIBAETCH CMECh, KOTOPas:
HMMEET KPUTUUYECKYIO TEMIIEPATYPY;
MMEET KPUTHUUECKOE JJABJICHHE;
MMOAYUHSIETCS] 3aKOHAM HJI€aJIbHBIX Ta30B;
HE MOJYMHSIETCS 3aKOHAM UJCaIbHBIX Ia30B.
34. 3axoHn /la;ibTOHA BbIpa:KaeTCsl YpaBHEHHEM:
Pon.Vo6m.: RT,
Po6m.V06m.: nRT,
Pon.Vo6m.: zn RT,
P06u1./V06m.: RT.
35. 3akon [JanbToHa (¢ yueroMm 3akoHa boiisi-Mapuorra):
Pou/Voom = P1V1;
Posu/Voou= P1/V1;
Po6i/V oom. = NP1V1;



Pogm‘/Vc@u,: nRT.
Tema: Tepmoounamuxa

1. Ecnu npu pasiiokeHuu repxiopara Kajus, CorinacHo repmoxumudeckomy ypaBHeHUI0 KC1O0yrp) =
KClrg) 207 1) ArH® =33 k/JIx, oOpazoBanock 10 MOJIb KUCIOPOIA, TO KOJIMYECTBO 3aTPAYECHHOTO
TeIUIa paBHO K/Ix

a)l65, 0)132, B) 60, r) 660.
2. B cooTBeTCTBHH C TEPMOXUMUYCCKUM YpaBHEHUEM
FeO(rs) + Ha (raz) = Fe(rs) + H2Ora3) ArH® = 23 kJIx, s momydenust 560 r xenesa

HEOOXOUMO 3aTPATUTh k/[K TernoTs:
a)23, 0)115, B) 560, r) 230
3. Jlna nomyuenus 22,4 n(H.y.) ammuaka o peakuud Ny +3H, ) =2NH3z -93,2 xJIx, Tpebyercs
3aTpaTUTh Kk /X TerIoThI
4.
a) 69,9; 06)139,8; B) 93,2;  1)46,6.
5. Pactsop, coxepsxauuii 11,6 T Bemectsa B 400 r Boasl 3amep3aet npu Temneparype -0,93°C (KH,O
= 1,86 rpan.kr/mons). MonspHas Macca pacCTBOPEHHOT'O BEIIIECTBA paBHA I/MOJIb.
a) 29,0; 0)58; B) 116; r) 87
6. PactBop, comepxammii 12 r moueBunbl (Mr=60) B 100 r Bogst (KH,O = 1,86 rpan.xr/moms).
MossipHast Macca paCTBOPEHHOTO BEIIECTBA paBHA I/MOJIb.
a) 29,0; 0)58; B) 116; r) 87
7. PactBop, comepxanuii 15,6 r Heanmektposmra B 100 r mudTmioBoro sdupa (Eadupa = 2,12
IpajJ.Kr/MOJb), 3aKUIaeT MpU Temmeparype Ha 4,24 rpagyca BBIIIE, YeM YUCTBIA PacTBOPUTEINb.
MossipHast Macca pacCTBOPEHHOTO BEIIECTBA paBHA T/MOJIb.
a) 78; 0)156; B) 117;  1)39.

8. PactBop, comepxammii 4,6 T rurepuHa (Mr=92) B 100 Boxbt (KBomer = 1,86 rpan.kr/moims),
3aMep3aeT IpU TEMIEPATYpeE:
a)-0,93; 6)-0,186;  B)-0,372; T1)-0,465
9. PactBop, conmepxkamuii 9,2 r stmnoBoro cnupra (Mr=92) B 200 Bomer  (KBomer = 1,86
I'paJI.KT/MOJIb), 3aMep3aeT P TeMIIepaType:
a)-1,86; 6)0,186; B) 1,86; 1)-0,186.
10. MonsipHast Macca HEdJIEKTPOJIUTA, pacTBOp 6T KoTOoporo B 100 M1 BOABI  KHUMUT MpH 100,52°C paBHa

I/MOJIb.
a) 10; 0)6; B) 40; r) 60
11. KoHueHTpauus pacTBOpa INIIOKO3bl, KUIISIIEro MpU 100,78°C (EH;0 = 0,52 Ipaa.Kr/MOJb), paBHA
I/MOJIb.

a) 0,3; 0)1,5; B) 0,5; r)l.
12. JInst TOTO, 4TOOBI MOBBICUTH TEMIIEPATypy KUIICHHS BOJBI Ha 1,040C HeoOxomuMo B 500 r BOIBI
pPacTBOPUTH r rroko3bl (Mr=180). (EH,0 = 0,52 rpaa.kr/mMosb)
a) 180; 06) 90; B) 360; r) 240.
13. {ns ToOrO, YTOOBI MOBBICUTH TEMIIEpATypy KHUIIEHHS pacTBOpa Ha 1,04°C Heo6X0aMMO YTOGHI

KOHIIEHTpallUsl PAcCTBOPEHHOI0 BEIIECTBA COCTaBUJIA monw/kr  (EH,O = 0,52
IPaJa.Kr/MOJIb)
a) 0,5, 0)0,2; B) 2; r) 1.
14. JIns monmy4yeHus pacTBOpa STUJICHTIIMKOIS, 3aMEP3aI0Iero mpu -37,2°C, Heobxoaumo B 500 r Boxb
pacTBOPUTH r atuierriukons (Mr=62). (EH,O = 0,52 rpaa.kr/mMosnb)
a) 620; 0)310; B) 930; 1) 465.
12. OcMoTHYecKoe AaBlIeHHE pacTBopa, coaepskaiero 9,0 r rmoko3sl (Mr=180) B 500mi pacTtBopa npu
298K, paBHO kl]a.

a) 123,9; ©6)371,5; B)247,6; 1)595,2.
13. OcMoTrYeckoe JaBiIeHUE pacTBOpa TIIMIIEPHHA C MOJIIPHOM KoHLeHTparuend 0,1 Moiw/n npu 25°C
paBHO klla.
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a) 51,6; 0)123.8; B)61,9; 1) 247.6.
14. Jlns HECaMOIIPOU3BOJIBHBIX MpoleccoB 11 3aKOH TEpMOAMHAMHUKHN MOXKHO IPEJICTABUTh B BUJIE:
a)AG =0, 0)AG <0; B)AG)>0; a)AH =0.
15. Duransenuu obpazoBanust MgSO4 COOTBETCTBYET TEIUIOBON 3PQEKT peaKIiu:
Mg + S + 20, = MgSOq4
MgO + SO; = MgSO4
Mg + SO, +0, = MgSO4
MgO +S +3/2 O,= M@SO,
15. HaubosplieMy 3Hau€HHUIO SHTPOIMU COOTBETCTBYET cocTosiHue HoO:
H20([‘A3) npu 398K
HzO(TB,) IIpu 273K
HZO(TB.) npu 200K
HyO(nn mpu 273K
16. Ilpu yBennuenun temneparypsl B cucteme CoHyry + HoOry =C.HsOH) AH<O paBHOBECHE
WU3MEHHUTCS HEOJJHO3HAYHO;
CMECTHUTCS B CTOPOHY IIPOAYKTOB PEaKIUU;
HE U3MEHUTCS
CMECTHUTCS B CTOPOHY MCXO/IHBIX BEIIECTB.

Kpumepuu OUEHKU omeema cmy()enma npu 6blNOJINEHUU MEeCMmoeblx 3a0anuii

Ouenka TpeOoBanus K 3HAHUAM
OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIH OH TINIyOOKO U
IPOYHO  OCBOMJI ~ MPOrpPaMMHBI  MaTepual,  HCUEPIBIBAIOIIE,
OTJIMYHO MOCJIEJOBATENBHO, YETKO U JIOTUYECKU CTPOMHO €ro M3jaraer, yMeeT
TECHO YBSI3bIBaTh TEOPHIO C TMPAKTUKOW, CBOOOJHO CIpAaBISETCS C
3aladyaM¥, BOMPOCAMH M JAPYTUMHU BUJAMU TMPUMEHEHHs 3HAHUH,
pUyYeM He 3aTPyAHSETCS ¢ OTBETOM IPH BUIOM3MEHEHUM 3aJlaHuid,
IIPABWJIBHO OOOCHOBBIBAET IPUHSITOE PELLIEHUE.
OneHka «XOpOIIO» BBICTABISAETCSA CTYAEHTY, €CId OH TBEPAO 3HAET
MaTepuaj, TPaMOTHO M IO CYLIECTBY M3JIaraeT €ro, He JOIycKas
XOpOIIO CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, MPABHIBHO
NPUMEHSET TEOPETHUYECKUE TOJIOXKEHUS MPU PEUICHUH MPAKTUYECKUX
BOIPOCOB U 3aJ1a4, BllaZieeT HeOOXOIMMbIMH HaBBIKAMU U MIPUEMaMH UX
BBITTOJIHEHHS.
OneHka «yIOBIETBOPUTEIBHO» BBICTABISAETCA CTYIEHTY, €CIH OH
UMEEeT 3HaHUs TOJIbKO OCHOBHOTO XapaKTepa, HO HE YCBOMJ €ro
yIOBJIETBOPUTENBHO  JeTajlield, JOMyCKaeT HETOYHOCTH, HEJOCTATOYHO TMpPaBUIIbHbBIE
(GOpMYIHPOBKH, HApYIICHUS JIOTUYECKOH IOCIEI0BAaTEIFHOCTH B
M3TI0’KEHUU MPOTrPAMMHOI0 MaTepHualla, UCIBITBIBACT 3aTPYIHEHHS TIPU
00OCHOBAaHUU OTBETA.
OrneHka «HEeYAO0BIECTBOPUTEIBHO» BBICTABISETCS CTYACHTY, KOTOPBIN
HE 3HAeT 3HAYUTEJIbHOM 4acTW MpOrpaMMHOr0 MaTepuaia, J0IMyCKaeT
HEYJIOBJIETBOPUTEIFHO CYIIECTBEHHbIE OIIMOKH, UMEeT 3aTPYAHECHHs MPU OTBETE HA BOMPOCHI
u 000CHOBaHUU OTBETOB. Kak MPaBUIIO, OIICHKA
«HEYIIOBJIETBOPUTEIILHO» CTABUTCA CTYJEHTaM, KOTOpbIE HE MOTYT
OPOJOKUTh  OO0yyeHue 0e3  JOMONHUTEIbHBIX  3aHATUH 110
COOTBETCTBYIOIIEH AUCIUTIINHE.

Ilpumepnas memamuka Kypcoevlx paoom

1. DiIeMeHThl KHHETHYECKOM TCOPpHHU I'a30B.



. MoH-1MnoapHOE B3aMMOIEMCTBUE B PACTBOPAX 3JIEKTPOJIUTOB.
. Kunetuka peakuuii B pacTBOpax.

. OCHOBHBIE 3aKOHBI TEPMOXUMHHU. 3aKOH ['ecca.

. Kitaccuueckast Teopus 37€KTPOIUTUYECKON JUCCOIHAIIH.

. DneMeHTapHasi TEOpUsl aKTUBHBIX CTOJIKHOBEHUI.

. KuHeTnka nenHpIX peakuui.

. Teopust akTHBUPOBaHHOI'O KOMILJIEKCA.

9. [IpumeHeHre OCHOBHOTO 3aKOHA KHHETUKH K CJIIOKHBIM PEAKITUSIM.
10. HexkoTopble cBelleHUs O PACTBOpaXx.

11. IIpaBuo ¢as.

12. Bropo¥i 1 TpeTuii 3aKOHbI TEPMOJIMHAMUKH.

13. OO1ue noHATUS TEPMOAUHAMUKYI U YPABHEHUSI COCTOSHUSI.
14. DneMeHThl CTaTUYECKON TEPMOJUHAMUKH.

15. IlpumeHeHne BTOPOro 3aK0Ha TEPMOJUHAMUKH.

0 3O\ L B~ W

Kpumepuu oyenku Kypcoeoii padomaot

Ouenka Kpumepuu oyenku

OT1anyHo paboTa BHINOJIHEHA B COOTBETCTBUU C YTBEP)KICHHBIM IIJIAHOM,
MOJHOCTBIO PACKPBITO COACPIKAHUE KAXKIOTO BOIPOCA, CTYICHTOM
chopMyITHPOBaHbI COOCTBEHHBIC APTyMEHTUPOBAHHBIC BHIBO/IBI 110
Tteme pabotel. OopmiieHre paboThl COOTBETCTBYET
npeabABIIeMbIM TpeOoBaHuIM. [Ipu 3a1uTe paboThl CTYACHT
CBOOOJIHO BJIaJICET MaTEPUAJIOM M OTBEYACT Ha BOIIPOCHI.

Xopowo paboTa BBINOJIHEHA B COOTBETCTBUH C YTBEPKACHHBIM IJIAHOM,
MIOJIHOCTBIO PACKPBITO COAEPIKAHUE KaXKI0T0 BOIIPOCA.
HesnauntenbHblie 3amedanus kK opopmieHuto padotsl. [Ipu 3amure
paboThI CTYJICHT BJa/ieeT MaTepuanoM, HO OTBEYAET HE Ha BCeE
BOIIPOCHI.

YaoBaeTBOPUTEILHO paboTa BBINOJIHEHA B COOTBETCTBUU C YTBEP)KICHHBIM IIAHOM, HO
HE MOJIHOCTBIO PACKPBITO COJIEPKaHUE KaXKI0T0 BOIIPOCA.
CTyzneHTOM He caeNaHbl COOCTBEHHBIE BBIBOJIBI IO TEME pabOTHL.
I'pyObie HeocTaTku B oopmiieHun padotsl. [Ipu 3ammre paboTs
CTYJIIEHT cJ1abo BIIa/ieeT MaTepralioM, OTBEYAET HE Ha BCE BOIIPOCHI.

HeynoBseTrBopuTeibHO | paboTa BBINOJIHEHA HE B COOTBETCTBHHU C YTBEPIKICHHBIM IJIAHOM,
HE PacKpBITO COZEpKaHuE Kak0ro Borpoca. CTyIeHTOM He
CJIeTIaHbI BBIBOJIBI TIO TeMe PaboThl. [ pyOble HETOCTATKH B
odopmiiernu padoTel. [Ipu 3ammre pabOTHI CTYJICHT HE BIaJIcET
MaTepUalIOM, HE OTBEUACT Ha BOIIPOCHI.

Hepeuenb 680NpPOCO6 K 3auemy

6 cemecmp
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24,

25.
26.

27.

28.
29.

ATPET'ATHBIE COCTOSHU S BEIIECTBA. IIOHATUE OF UJEAJBHBIX U PEAJIBHBIX TA3AX. OCHOBHBIE
[IOJIOXKEHUS MOJIEKYJISIPHO-KUHETUYECKOII TEOPUM T'A30B. PACIIPEJEJIEHUE YACTHUI[ IIO
CKOPOCTSIM HMX JBWXEHHS. CKOPOCTHU. HAUBOJIEE BEPOSITHAS IIPU JJAHHOM TEMIIEPATYPE,
CPEJIHAA APUOMETUYECKASA U CPEJHAA TEOMETPUYECKAS.

VYpaBHeHHE COCTOSTHUS UJI€alIbHOTO T'a3a. BbIBOJ yHHBEpCaIbHOW Ta30BOM MOCTOSAHHOU. M30Tepma
WJICAIBHOTO Ta3a.

OcHOBHBIE 3aKOHBI HAealbHBIX razoB: boins- Mapuorra, lapns, ['eit-JIroccaka. M3otepmsl,
1300aphl U U30XOPHI UICATIBHBIX Ta30B.

Peanbubpie rasel. YpaBHenue Ban-gep-Baanbca. WM3orepma peanbHOro rasa. Ilonstue o
KpUTHYECKHX Tapamerpax. [[puBeneHHbIe mapamMeTpsl.

I"a3zoBbie cmecu. 3akoH [lanbToHa. [lapuuanbHble BEIUYUHBI.

Kunkoe cocrosuue. I[lOBEpXHOCTHOE HATSKEHHUE KUIKOCTEH. IlOBEpXHOCTHO-aKTHUBHBIE U
MOBEPXHOCTHO-HEAKTUBHBIE BellecTBa. Bs3kocTh, Ko3pduiment szkoctu. KunHemaTuueckas
BSI3KOCTb, TEKY4YECTh.

Hcnapenue u KuneHue xuaKOCTENn.

TBepnoe coctostaue. OCHOBHBIC CBOWCTBAa TBEPABIX BEHICCTB. AHW30TOMHS TBEPABIX BEIICCTB.
[InaBnenue u orBepnaeBaHue BemecTB. OCHOBHBIE TUIIBI KPUCTAIUIMYECKUX PEIIETOK. YTPYrocTh
napa HaJl TBEPJIbIMU TEJIaMHU.

OcCHOBHbIE MOHATHS M BEIMYMHBI T€pMOAUHAMHUKU. CHcTeMa B T€PMOJMHAMUKE. THUIBI CUCTEM.
®da3za, KOMIIOHEHT, TapaMeTpPbl, QYHKIIUN COCTOSIHUS. VIHTEHCUBHBIE M SKCTEHCHBHBIC TTApaMETPBHI.
AbcomotHass  TemmepaTtypa. DyHkiuu coctosHusA. [loHstme mporecca. PaBHOBecHoe,
CTAIlMOHAPHOE U TEPEXOJIHOE COCTOSHHS cHUCTeMbl. [luknumdeckue mporecchl. OOpaTuMble U
HEOOpPaTUMBIE TTPOLIECCHI.

HyneBoii 3akoH TepMoanHaMuku. PaBHOBecHe. 3aKOH TEPMUYECKOTO PABHOBECHSI.

Pa6ora nporecca. M3amepenne paboThl B pa3IMuHBIX mpoieccax. Pabora pacimmpeHus uaeaibHbBIX
ra3oB B U30TEPMUUYECKHUX, N300apPHBIX, H30XOPHBIX U aIMa0aTHUECKUX MPOIIeccax.

[lepBriii 3akoH TepMoAMHAMHUKH. CMBICT €ro, OCHOBHBIE (hopmynupoBku. [loHsATHE BHYTpeHHEH
sHepruu. MareMaTnuecKoe BBIpaXKEHHE MEPBOr0 3aKOHA TEPMOIMHAMUKHU.

[lepBbiii 3aKOH TEPMOJIUHAMUKH ISl M300apPHBIX M H30XOPHBIX MPOLECCOB. DHTambIus. Temnora
IIPU MTOCTOSIHHBIX JaBJICHUU U 00bEME.

TennoemkocTs. Cpeansist TermnoeMkocTb. MossipHas TerioeMKkocTb. Cp u Cy.

Tepmoxumust. 3akon ['ecca. [lonsarue, hopmynupoBka.

Pacuersl TeruoBbIX 3(dexToB xummuueckux peakiuid. IlepBoe cienctBue U3 3akoHa ['ecca.
[lonsarue TerioeMKOCTH 00pa3oBaHusa. ATOMHas TEIIOTa 00pa30BaHMUS.

TerutoTa cropanusi. Bropoe ciencreue u3 3akona I'ecca. 3akon Kupxroda.

DHeprus XMMUYeCKuX cBa3el. TpeTbe cliecTBUE U3 3akoHa ['ecca.

Bropoe nauano tepmonuHamuku. 3agaud, pemaembie 1 u 2 HadamoMm TepMmoauHaMuku. [loHsiTHe
CaMOIPOU3BOJIBHBIX MpoLeccoB. POPMYIHPOBKH 2 3aKOHA TEPMOJUHAMUKH.

[TpuHIMIT 1eWCTBUS TEIIOBOW MAITUHBL. BBEIBOI TEPMOIMHAMUYECKOTO KOAPPUIIMCHTA TIOJIE3HOTO
nercTBus (K.I0.11.).

Oo6parumsrii ik Kapro. Matematndeckoe BeIpaXKeHHE 2 3aKOHA TEPMOJAUHAMUKHI. DHTPOTIHSL.
[lonsatue 06 »sHTpomuu. DHTpONMsT KaK Mepa HAaNpaBiICHHOCTH Wpolecca U Tpeaena ero
MPOTEKAHUS.

®opmyna bonapimana. DHTponHs 0OpaTUMBIX U HEOOPATHMBIX TMpoleccoB. I3MeHeHne YHTPONHH
B HEKOTOPBIX PABHOBECHBIX IPOIIECCaX.

OO61re COOTHOLICHHUS.

XapakrepucTuieckue QYHKIHA ¥ TEPMOTUHAMUYCCKUE MOTCHIMANBI. JHEPrus [ enbMroibla min
M30XOPHBIN NOTEHIIUAIL.

Ouneprust ['m06ca wnm wm300apHBIi moTeHIMan. KpuTepuu caMONpOW3BOIBHOTO MPOTEKAHHS
rpouecca.

dF u dG kak mepa paBHOBecHSI.

VYpaBuenusa Mackseia.
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30.
31.
32.
33.
34.
35.
36.
37.

38.
30.

40.
41.
42.

43.

44,
45.

46.
47.
48.

Tperbe Hauano TepMOIWHAMUKMA WU TeruioBas Teopema HepHcta. MakcumanbHas paborta u
XUMHUYECKOE CPOJCTBO.

[Tonstue o pactBopax. PacTBopuTens u pactBopeHHoe BemecTBo. Kiaccudukanus pacTBOpoB Mo
arperaTHoMy cocTtosinuto. ComnpBaranusi. CriocoObl BRIpaKEHHUsI KOHIIEHTPAIMK PACTBOPOB.
CymHoCTh nponecca pacTBOPEHHUS.

PacTBOprMOCTh Ta30B B XKHAKOCTAX. 3akOH I['€Hpu M ClenCTBUS M3 HEro. 3aBUCHMOCTD
pPacTBOPUMOCTH OT TE€MIIEPATypbl U HAJIMYMs IMOCTOPOHHUX MpUMecei. PacTBOPUMOCTb TBEPABIX
BELIECTB B JKUJKOCTSIX.

B3auMHas pacTBOpUMOCTb KkuUJAKOCTeW. [Ipumep orpaHMueHHON PacCTBOPUMOCTHU ABYX KUAKOCTEH
(cucTema aHWJIMH — BOJIA).

PaszbaBnennsie pactBopsl. Juddy3us u ocMoc B pacTBopax.

Ocmoc. OcmoTtnueckoe aBiaeHue. MeTo bl N3MEPEHUsI OCMOTHYECKOIO AaBJICHUS.

[lonmxeHnue paBieHUs HachIlEHHOro mniapa pactBoputens. IlepBeiii 3akon Payns, ero
MaTeMaTHYECKOEe BbIpaXKEHHE.

TeMmepatypsl 3aMep3aHus U KUIIEHUs pacTBOPOB. Bropoii 3akoH Payis.

CpoiictBa pa30aBieHHBIX pacTBOpoB. 3akoHbl Payns, [enpu, Banrt-T'odda. I['paduyeckoe
IpecTaBiIeHUe 3aKoHa Payis.

[TonoxxurenbHbIE U OTPULIATEIbHBIE OTKIIOHEHHS OT 3aKoHa Paysis.

AxTuBHOCTh. KO3 PHUIIMEHT aKTUBHOCTH.

Jluarpamma paBHOBECHs KHMJIKOCTh — Map B OMHapHbIX cucteMax. llepBeiii 3akon KoHoBasoga.
Jlnarpamma «J1aBJI€HUE — COCTaB CUCTEMbD». [IpaBuio peryara.

@OpakuuoHHas neperonka. Mcnapenue u KoHAEHcalMs pacTBOPOB Ha JHarpaMMe «Temieparypa
KHIIEHUS — COCTaB PacTBOPA».

Bropoii 3akon KonoBanoBa. A3€0TpOIHbIE paCTBOPHI.

Cuctembl Tomorennsle U reteporensbsle. Paza. Komnonenrt. Crenenb cBo60AbI B (PU3MYECKUX U
XUMUYECKHX cucteMax. [IpaBmiio ¢as.

PaBHOBecuE B OJTHOKOMIIOHEHTHBIX cUCTEMaxX. JluarpaMma cOCTOSIHUS BOJIBI.

PaBHOBeCHE B OTHOKOMIIOHEHTHBIX cUcTeMax. /lnarpaMma coCTOSIHUS CEpBl.

PaBHOBeCcHE B IBYXKOMIIOHEHTHBIX cuctemax. lloHdaTHe 0 TepmuyeckoMm aHanuse. [[uarpamma
wiaBkoctu Bi-Cd

Kpumepuu OUECHKU omeema Ha 3aueme

Onenka Kpurepun orera

3aureHo I'myGokoe u xopolee 3HaHHWE U NMOHUMAaHHWE NpPEIMeETa, B TOM UMCIE
TCPMHUHOJIOTNH n OCHOBHBIX HOHHTHﬁ; TCOPCTUICCKUX
3aKOHOMEPHOCTEH; baxTHUeCKUX JTaHHBIX; 0OCTOSTENIbHBIH,

JIOTUYECKUI U TPAMOTHBIN OTBET BO BPEMS CIIaUM 3a4ETa; YACIbHBIN BEC
OLIMOOK MPU KOHTPOJIBHOM TECTHUpOBaHUM — He Oosee 50%.

He3aureno Cnaboe 3HaHUE OCHOBHOM TEPMHUHOIOTHH, TEOPETHUECKHIX
3aKOHOMEPHOCTEH, (PaKTHUECKHUX JTaHHBIX, OIMTMOOYHBII OTBET HA
3aueTe; yAeNbHBIN BeC OMUOOK MPU KOHTPOJIBHOM TECTUPOBAHUU —
6omee 50%.

Ilepeuensv 6onpocos K IK3ameHy
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10.

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.
26.
217.
28.
29.
30.

31.
32.
33.
34.

35.

36.

37.
38.
39.
40.
41.

7 cemecmp
[ToBepxHocTHBIE siBieHUs. AncopOrms. OCHOBHBIE MOHATHS. AACOpOEHT, ajacopOar. YienpHas
MOBEPXHOCTb.
Tumbr ancopOUMOHHBIX B3aUMOACHCTBUI.
Nzorepmer ancopoumu. YpaBaenue ['eHpu.
N3otepmsl ancopbunu. YpaBuenue Jlenrmropa.
Ancopb1us cMecH ra3os.
VYpaBHEeHHE U30TEPMBI aicopOLUK apoB - ypaBHeHue bOT.
Onexrpoxumus. Benenue B anekrpoxumuto. [lpooanuku 1 u 2 poxa.
Knaccuueckast Teopusi 3J€KTPOIUTUYECKON AUccoUau. SIBIEHUs, XapaKTepHbIE JIJIsl paCTBOPOB
AIEKTPOJIUTOB: OCMOTHUYECKOE [aBJEHHE, IaBICHHE Mapa HaJ pacTBOPOM, TEIUIOBOM 3¢ deKT
HEUTpaIu3aluu 1 JIp. SBJICHUS.
OCHOBHBIE MOJOXKEHHS TEOPUU AIEKTPOIUTHYECKON qucconnanuu Apperunyca. Hemocratku ee.
HNon — nunonpHOE B3aMMOJEHCTBHE B PACTBOPAX DSJIEKTPOIUTOB. DHEPrusi KPUCTAINYECKOU
PEILIETKH.
DHeprusi CoJibBaTaIiy.
PeanpHast u XumMudeckasi SHEpruu CojabBaTallUHU.
DHTpOMUS COJbBATALlMU U YUCJIAa COJIbBATALIUN MOHOB.
HoH-noHHOE B3aUMOJEHCTBUE B PACTBOpAaxX 3JEKTPOJIUTOB. TepMOIMHAMUYECKOE OIUCAHHUE
paBHOBECHI! B pacTBOpax 3JIEKTPOJIUTOB.
PacnpeneneHrie HOHOB B pacTBOPE 3JEKTPOJIUTA U MOTSHIIMAT HOHHOM aTMOC(EPBI.
Teopus Jle6as — ['tokkens u Ko3QPUIMEHT aKTUBHOCTH.
[Tpumenenue Teopun Jlebas-I tokkemnst kK caaObIM IEKTPOIUTAM.
HepaBHoBecHBIE SBIIEHUS B paCTBOpax AJIEKTPOIUTOB. O01Ias XapaKTepUCTHKA.
Juddy3us 1 Murparyst HOHOB.
N3mepenune 351eKTpOnpOBOHOCTH. Y I€JIbHAS SJIEKTPOIPOBOTHOCTD.
OKBUBAJIEHTHas AJIEKTPONPOBOIHOCTH. 3akoH Konbpayiia.
Uucna nepenoca.
3aBHCHUMOCTH TMOJIBUKHOCTH, JIEKTPOIIPOBOIHOCTH U YHCEJ IIepeHoca OT KOHIEHTpauu. DPPexT
penakcanuu u dekTpodoperndeckuii dpdext. 3akoH pazBeneHuss OcTBanba.
TepMmoauHamMMKa 3J€KTPOXUMHUUECKHUX JIEMEHTOB.
Bo3HuKHOBEHME TBOWHOTO 3JEKTPUUYECKOTO CIIOS.
DNEKTPOXUMHUUYECKHE AIEMEHTHI. DieKTpuueckas cuia. CKkauky MOTeHIHAaa.
CrtpoeHue TpaHullbl AJIEKTPOI-PACTBOD.
BenuunHa 1 3HaK 3JIEKTPOAHOIO NOTEHLIUAA.
Mamepenne D/1C.
3aBUCUMOCTh  JIEKTPOAHOIO IOTEHIMajda OT KOHLEHTpauuu pactBopa. CTaHIapTHBIM
AJIEKTPOJHBIN oTeHIHal. Y paBHeHue HepHcra.
DneKTpoasl CpaBHEHMSI. DIEKTpoabl 1 u 2 pona.
OKHUCAUTENHEHO-BOCCTAHOBUTEIBHBIE AJIEKTPOIbI. ['a30BbIE AIEKTPOIBI.
DNEKTPOXUMHUECKHE IEMEHTHI U 1lend. KOHLIEHTpallMOHHbIE 2JIEMEHThL. XUMUYECKUE DJIEMEHTBHI.
[lonsTne xumMu4eckol KHHETUKU. KHHETHMUECKMH M TEpMOJMHAMHUYECKHMH TOAXOABI K
PacCMOTPEHUIO CKOPOCTH XUMUYECKON PEAKIINH.
CkopocTh xuMu4eckoil peakuuu. OCHOBHBIE TOCTYIaThl XUMHUYECKON KHHETUKH. CpemHss u
HCTUHHASI CKOPOCTH.
Kunernyeckas xnaccuduxamus peakuuii. MonekynspHOCTb U MOPAIOK peakuuu. PaccMoTpets Ha
pUMepax.
Kunernka Heobpatumoii peakiuu 1 mopsaka.
Kuneruka HeoOpaTuMol peakiuu 2 nopsjaka.
Kunetnka HeoOpaTuMoii peakuuu N-20 MopsaKa.
JIBycTopoHHME peakuuu 1 u 2 nopsIKoB.
[TapannenbHble peakiuy.
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42.
43.
44,
45.
46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

59.

bunet paccMoTpeH u yTBep»k/I€H Ha 3aceJaHuU Ka(eapsl

[locnenoBarenbHbIE pEAKIUN.

ConpsiKeHHBIE pEaKUu.

BnusHne temneparypbsl Ha CKOPOCTh pEaKIMU. DHEPIHsl aKTUBALMK. Y paBHEHHE AppeHuyca.
Lennsle peakuu. [IpocTeie 1 pa3BeTBICHHbIE LIEMHBIE PEAKIIHH.

Karanutnueckue peakuuu. Krnaccudukanus xumuyeckux mpoueccoB. OCHOBHbIE MOHSTHS
KaTajansa.

['oMOreHHbIe KaTaTUTHUYECKUE PEAKLIUU.

KucnorHo-ocHoBHOM KaTanu3. Teopus KHCIOT U OCHOBAaHUM.

Knaccudukanus THOB KUCIIOTHO-OCHOBHOTO KaTallnu3a.

KuneTnka peaxmuii KHCIOTHO-OCHOBHOTO Katanu3a. CoseBbie 3(PEeKTh B KaTaIu3e.

Pa3Butne yueHuii o rereporeHHOM KaTanuse. CTaguu reTepOreHHbIX KaTaTUTHUYECKUX MPOLECCOB.
AKTHBaIMsI B TETEPOr€HHBIX KAaTATUTHUECKUX MPOIIECCaX.

['eTeporeHHble KaTAIUTUYECKUE PEAKIIUY.

OcHOBHbIE TMOHATUS KaTalau3a: CpOJACTBO K KaTaluzaTtopy, HW30UpaTeNpbHOCTh JeHCTBUS,
OTpaBJICHUE U T.J.

[loTeHunanbHbIE KPUBbIE AJI1 HEKATAIUTUUECKUX FTOMOTEHHBIX U KaTAIMTUYECKUX TIe€TEePOreHHbIX
peaKuuid.

AxTtuBupoBanHas ajncopOums. Kunermueckas wu aud@y3roHHBIE 00JIaCTH TETEPOTeHHO-
KaTaJIUTHYECKOI 0 IIpoLecca.

KuHeTnka reTeporeHHbIX KaTaJUTHUECKUX PEaKIHi B CTaTUYECKUX YCIOBHUSX (pearupyer OJIHO
BELIECTBO U NPOAYKTHI pEaKLIUU HE TOPMO3SIT IIPOLIECC).

Kunernka mpoliieccoB, B KOTOPBIX pearupyeT OAHO BELIECTBO M MPOAYKT PEAKIHMH TOPMO3UT
poLecc.

VctuHHas 1 KaXKylascs SHEPrus akTUBALMU T€TEPOreHHBIX XUMUYECKUX PEaKIIHil.

IIpumMepsbl IK3aMeHAIMOHHBIX ONJIETOB
HUHI'YIICKUUA FOCYI[APCTBEHHI;II?'I YHUBEPCUTET
DK3aMeHANNOHHBIN Omiaer Ne 1

IIo KyPCY «PUBNUYECKAS XUMUS»

IJIg CTYAEHTOB 4 Kypca cnenuaJbHOCTH « XUMHH (0aK)»

Bonpocel. 1. VYpaBHeHHE COCTOSHHUS WACAIBHOIO Ta3a. BBIBOJ yHUBEpCaabHOW Ta30BOM
IOCTOSIHHOW. M30TepMa uaeanbHOro rasa.

2. TerutoemkocTh. CpefHss TEIIOEMKOCTh. MossipHast TeruioeMKocTh. Cp 1 Cy.

3. Jluarpamma paBHOBECHS >KUIKOCTb — Iap B OMHapHBIX cuctemax. Ilepsbiii 3akon KoHoBamnosa.
JlnarpamMma «1aBieHUE — cOCTaB cucteMb. [IpaBuio peruara.

3aB. kadeapoii, mpodeccop A.M.CanamoB

UHT'YHICKHA TOCYIAPCTBEHHBIM YHUBEPCUTET

JK3aMeHAlMOHHBIH Owiier Ne 2 (yacthb 1)
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IIO KYyPCY «@U3BMUECKAS XUMMS

IJIA CTYAEHTOB 4 Kypca cnenMaJbHOCTH «XuMud (6aK.)»

Bonpocel.l. OcHOBHBIE 3aKOHBI HEadbHBIX Ta30B: boinsa- Mapuotra, Illapns, I'eit-JIroccaka.
N3orepmbl, U300apbl U U30XOPHI UACATBHBIX Ta30B.

2. Pabora mpomecca. M3MmepeHue pabOThl B pa3lIWyHBIX TMporeccax. Pabora pacmmupeHus
UJIeaJIbHBIX Ta30B B M30TEPMUUYECKHUX, U300apHBIX, U30XOPHBIX U aIMa0aTUYECKHUX MPOLIECCaX.

3. Jluarpamma paBHOBECHS KUJKOCTh — Nap B OMHApHBIX cucTteMax. IlepBriii 3akoH KoHoBaosa.
Jnarpamma «gaBiieHUE — cOcTaB cucTeMbl». [IpaBuio peruara.

buner paccMOTpeH U yTBEpKIeH Ha 3acelaHuu Kadeapol

3aB. kadeapoit, npodeccop A.M.CayamoB

Kpumepuu OUCHKU omeema HA IK3AMeHe

4-0anapHas mIKajaa IToxazaTenu Kpurepuu

(YpoBeHb
OCBOCHMS)

O1inu4HO 1. Tomrota wm3noxxkenwsi | CTyI€HTOM [IaH TIOJHBINA, B JIOTHYECKON

(I1OBBILICHHBII TEOPETUYECKOTO MOCJIEIOBATEIIBHOCTH PAa3BEPHYTBIA OTBET

YPOBEHB) MarTepuaa; Ha TIOCTaBJICHHBI  BOMpPOC, Tl€ OH

2. Tlomuota u | IPOIEMOHCTPUPOBAJl 3HAHUS IpeIMETa B

TIPaBHIILHOCTD MOJIHOM 00BbeMe Y4eOHOW MPOTrpaMMBI,

peleHus JIOCTAaTOYHO TIIyOOKO OCMBICIIMBAET

[IPaKTUYECKOI'0 JUCHOUIIIINHY, CaMOCTOATEIBHO, u

3a/1aHHS; HCUYEPIIBIBAIOLIE OTBEYAET Ha

JOITOJIHHUTCIIBHBIC BOITPOCHI, MMpUBOAUT

3. TlpaBuiIbHOCTH W/WIH
COOCTBEHHBIC TPHMEPHI O TPOOJIEMATHKE

apryMEHTUPOBAHHOCT
b M310%KeHHs | TOCTABIEHHOTO BOIIpOCa, perm
(ocyeioBaTeNbHOCT, | IPE/VIOKEHHbIE MPAKTHIECKUE 3aaHIs 0e3
neficTBHiH):; [1115(310) @
Xopowo 4. Camoctostenpaocrs | CTYAEHTOM JaH pPa3BEPHYTHIM OTBET Ha
(6a30BBIii OTBETA; IIOCTaBJIEHHBI  BONPOC, TA€  CTYIEHT
YPOBEHB) 5. KymbTypa peun: JIEMOHCTPUPYET 3HAaHUS, TPUOOPETEHHBIE HA
6 JEKIMOHHBIX M CEMUHApCKHUX 3aHATHSX, a
. UT.JI.

TaK)Xe MOJTYYEHHBIE MOCPECTBOM U3YUCHUS
00s3aTeNbHBIX Y4€OHBIX MAaTEpPHAIOB 110
KypCy, JaeT apryMEHTHPOBAHHBIC OTBETHI,
IIPUBOJUT IIPUMEPHI, B OTBETE IPUCYTCTBYET
CBOOOJHOE  BJAJEHHE MOHOJIOIMYECKOMN
peYblO, JIOTUYHOCTh U IMOCJIEI0BATEIbHOCTh
orBeta. OHAKO JIOMYCKAETCs HETOYHOCTh B
OTBETE. Pemmn Mpe1JI0KEHHbIE
MPaKTUYECKUE 3aJaHusi C HEOOIbIINMHU

43



HCTOYHOCTSAMMU.

Y 10BIETBOPUTEID Crynenrom JaH OTBET,

HO CBUJIETENIbCTBYIOIINN B OCHOBHOM O 3HAHUU
IIPOLECCOB  M3y4aeMOW  AUCLMILIMHBI,
OTJIMYAIOIIMNCS HEIOCTaTOYHON TITyOWHON
U TIOJIHOTOM pACKpBITUS TEMBI, 3HAHUEM
OCHOBHBIX ~ BOIIPOCOB  TEOpHM,  caabo
c(OpPMHUPOBAHHBIMU  HABbIKAMM  aHAJIM3a
ABJICHUM,  TPOLECCOB,  HEAOCTATOYHBIM
YMEHMEM  JaBaTb  apryMEHTHPOBAHHbIE
OTBETHI u IIPUBOJUTH IIPUMEPHI,
HE/I0CTaTOYHO  CBOOOJHBIM  BJaJICHHUEM
MOHOJIOTHYECKOW peYblo, JIOTMYHOCTBIO U
[I0CJIEJ0BATEIBLHOCTBIO OTBETA.
JomyckaeTcsi ~ HECKOJNbKO  OMHMOOK B
CoJlep>KaHNuU OTBETa u peleHnn
MIPaKTUYECKUX 3a1aHHM.

(TToporoBbIit
YPOBEHB)

Heynosnersopure CTyaeHTOM JaH OTBET, KOTOPBIA CONEPKUT

JIBHO pan CEPBE3HBIX HETOYHOCTEH,
OOHapyXUBAIOUIMI HE3HAHUE MPOLIECCOB
HU3yJaemMoi IpeAMETHOMN obmacTH,
OTIUYAIOIIUNACA HETNIyOOKUM PACKPBITHEM
TEMBI, HCE3HAHHUEM OCHOBHBIX BOHpOCOB
TEeOpuH, HeCc(HOPMUPOBAHHBIMU HABBIKAMU
aHaju3a SIBJICHUH, MPOIIECCOB, HEYMECHHEM
aBaTh apryMeHTHPOBaHHBIE OTBETEHI,
cl1adbIM  BIIQJCHHEM  MOHOJOTHYECKOM
pe‘-IBIO, OTcyTCTBI/IeM JIOTUYHOCTHU nu
MOCJIENOBATENLHOCTH. Briso bl
HOBerHOCTHBI. PeIJ_IeHI/Ie HpaKTI/I‘-IeCKI/IX
3aJaHUi HE BBINOJHEHO. T.e CTYJAEHT He
CIOCOOCH OTBETHTH HAa BOIPOCHI Ja)xe MPHU
JIOTIOJTHUTEILHBIX ~ HABOASIIMX — BOIPOCAX
MpenoiaBaTeis.

(YpoBeHb He
c(hopMUPOBaH)

9. VYEBHO-METOJINYECKOE U THOGOPMALIMOHHOE OBECITEYEHUE
TACIHATITAHBI

9.1. YueOnas aureparypa:
a) OcHoBHas:

1. 'epacumos S.U. u ap. Kypc ¢puznyeckoit xumun.M.: Xumus.1969,1.1;1970,1.2.

2. Kupees B.A. Kpatkuii kypc puzndeckoit xumun. M.: Xumus, 1978

3. Epemun E.H. OcHOBBI XUMI4ECKOI KMHETUKHU. YueOH.mocobue. M.: Beiciias mkoia,1976.

4. Namackuu b.b., ITetpuit O.A. Dnextpoxumus. Y4yeOH.mocodbue. M.: Boiciias mkoia, 1987.

5. Kaprymmackas A.W. u np. COOpHUK 3a/1a4 110 XUMHUYECKOH TepMoinHaMuKke. M.: Briciias mikona, 1983.
6. Kucenera E.B. u np. COopHHK TpUMEPOB U 3a/1a4 110 ¢uznueckor xumuu. M.: Beiciras mkona, 1983.

7. Kpatkuii cipaBOYHHMK (DU3MKO-XUMHUYECKHX BeIM4YUH, moi.penakuueir PaBnens A.A. u IloHomapeBoit
AM. JI.: Xumus,1983.
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0) 10MOJTHUTEIbHAS JINTEPATypa

1.ITonropak O.M. TepmoanHamuka B pusnyeckoid Xxumuu. M: Beicmias mkoma, 1991

2 Ilpaktuyeckue pabotel mo Qusmueckoir xumuu. Iloxg penakumeit Mumenko K.II., PaBnmens 3.A.A.,
[Tonomapeoit A.M. JI.: Xumus,1982.

4 Ilpaktukym no ¢gusuueckoit xumuu. [lox penakuueit bynanosa B.B. u Bopo6sesa H.K.

M: Xumus, 1986.

5. HoBocenoBa A.B. MeToib! ricciieioBanus rereporeHHbix cucteM. M.: Beiciias mkona, 1980.

9.2. UHTepHeT-pecypchbl

http://c-books.narod.ru/pryanishnikovl 2 _1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

Nookrwbh e

9.3. IIporpammHoe obecnievyeHue

VYHuBepcurer — o0ecrieyeH  HEOOXOAMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO M CBOOOAHO
pacmpoCcTpaHseMOro IPOrPAMMHOTO 00ECTICYSHHS, B TOM YHUCIIE OTEYECTBEHHOTO IMPOM3BO/ICTBA.

Kaxnpiii oOyuwatommuiics B TedyeHHE Bcero mnepuoga oOyueHHMs oOecneueH WHAMBUIYaTbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K AJIEKTPOHHOW HH(OPMAIMOHHO-00pa30BaTEIBHON Cpeie YHUBEPCUTETA U3
000 TOUYKH, B KOTOPOM UMeeTcsl 10CTyN K MH()OPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «HTepHEeT»
KaK Ha TEPpUTOPUU YHUBEPCUTETA, TAK U BHE €€.

YHuBepcurer o0ecnedeH caeIyouM KOMIUIEKTOM JUIIEH3HOHHOTO TPOrPaMMHOI0 00ecTieueHusl.

1. JIuueH3noHHOE MporpaMMHoOe obecneueHue, ucrnonbyemoe B Murl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. TIporpammusrii komruiekec MMUC “Busyansnas Ctynust TectupoBanus™

1.4. AntuBupycnoe I10 Eset Nod32

1.5. CnopaBouno-nipaBoBasi cuctema “Koncynbrant”

1.6. CnpaBouno-nipaBoBasi cuctema “I"apant”

Hapﬂ,uy C TpaAUITUOHHBIMU U3JAHUAMU CTYACHTHI U COTPYAHUKH MMCIOT BO3MOKHOCTD IIOJIB30BATHCA

AJICKTPOHHBIMH TTOJITHOTEKCTOBBIMU 0a3aMH JIaHHBIX
Tabnuya 9.1.
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http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

HasBanmne pecypca Ccepuika/gocryn
OnekTpoHHass  Oubnuoreka ommaiin  «EgumHoe  okHO K | http://window.edu.ru
00pa3oBaTeIbHBIM Pecypcamy
«ObpasoBarenbHbIi pecypc Poccuim» http://school-collection.edu.ru
DenepanbHblii  oOpasoBareNbHBI  mOpTAT:  ydpekaeHwus, | http://www.edu.ru —

nporpammsl, ctanaaptel, BY 351, Tecter EI'D, TUA

denepaabHbII [IEHTP nHpOpPMaITMOHHO-00pa3oBarensubix | http://fcior.edu.ru -
pecypcoB (PLINOP)
OBC "KOHCVYJIbTAHT  CTYJIEHTA". Dnexrponnas | http://polpred.com/news

OMOIMOTEeKA TEXHUYECKOTO By3a

WznarensctBo «Jlanby. DeKTpOHHO-0MOIMOTEYHASI CHCTEMA

http://www.studentlibrary.ru -

Pycckas BupTyanpHasi Onbnnoreka

http://rvb.ru —

UznarensctBo «JlaHby. DIEeKTPOHHO-0MOIMOTEYHASI CHCTEMA

http://e.lanbook.com -

ExxenenensHuK Hayku u oOpazoBanus Ora Poccnn «Akamemusi»

http://old.rsue.ru/Academy/Archives/|
ndex.htm

Hayunast anekTpoHHas oubaroreka «e-Library»

http://elibrary.ru/defaultx.asp -

DnekTpoHHO-0nbMoTeuHast cuctema IPRbooks

http://www.iprbookshop.ru -

DJEeKTPOHHO-CIIPABOYHAsl  CHUCTEMa JIOKYMEHTOB B
obpazoBanus «aPOpMION

chepe

http://www.informio.ru

I/IH(i)OpMaI_II/IOHHO-HpaBOBaﬂ CUCTEMA «KOHCYJ'IBTaHT-HJ'IIOC»

CereBas BCpCuU, AOCTyIIHA CO BCEX

KOMITBIOTEPOB B KOPIIOPATUBHOM CETH
Hurl'y

HNudopmanmoHHo-nipaBoBas cucrema «l apanr»

CereBasi BepcHsi, OCTyIIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATHBHOM CETH
Hurl'y

DneKTpoHHO-O0nbmoTeuHas cucrtemMa «HOpaitt»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JUCHUIIIMHBI

TpeGoBanusi K ayAMTOPUHM ISl JIEKIMOHHBIX M TPAKTHYECKUX 3aHATHI: OeciryMHas CBETIas

ayauTOpHs Ha 25 MOCaI0YHBIX MECT C TOCKOM.

o 2 o
TpeOGoBaHUS K ayAUTOPHH JUTsI TAOOPATOPHBIX 3aHATHIA: Jadoparopust 60-70 M ¢ BBITSXKKOH, 0OIIUM U

MECTHBIM (HaJ MIECThIO pa0OYUMU CTOJIAMU) OCBEILIEHUEM, KaHAIM3alueH (X0IOAHAs U TOpsivas BOJAA).

TpebGoBanust K creuuaIM3upOBaHHOMY OOOpYIOBaHUIO: BBITSXKHOM mIKad), XMMHUYECKH CTOHKas

paKkoBUHA, IIECTh JTA0OPATOPHBIX CTOJIOB CO CTOWKHM MOKPHITHEM, OJIMH CTOJ IMpernoaBaTelis, ABCHAaTh
7a00paTOPHBIX CTYJIBEB, JOCKA, TEXHUUECKHE U aHAIUTUYECKHUE BECHI.

ook owdE

~

Teopernyeckuii Kypc:
Jlexunu, npe3eHranun
KoHTponbHbIE TeCThI — AUCKU U OyMaXKHBIM BapUaHT.
Crincku BOIpocoB JIsl IPOBEAECHUS KOJJIOKBLYMOB.
Tabnuuel - 1UcK U OyMaXHBIA BapHaHT O0JIbIIOTO hopMaTa.
BapuanTsl 3a1aHuil 17151 KOHTPOJIBHBIX padoT.
Bapuantsl 3amaHuil 11 caMOCTOSITENIBHOM pacueTHOW paboThl (crenuasbHO pa3paboTaHHBIA U
W3JIaHHBIA TPAKTUKYM JUISI CTY/IEHTOB).
Habop peakTuBOB 1 000pyI0OBaHUS JIJIs1 JIEKIIMOHHBIX OTIBITOB.

JlaGopaTopHbIii IPAKTHKYM:

Tematuka u omucaHue JIaOOPAaTOPHBIX paboT (CHenuanbHO pa3pabOTaHHBIE M W3JaHHBINA
1a00paTOPHBIA NPAKTUKYM JUISl CTYJCHTOB XMMHUYECKOT'O HAIIPABJICHUS).

Habop xuMu4eckux peakTHBOB K KaxJ10i JabopaTOpHOi paboTe.

46


http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

3. JlaGopaTopHbIe yCTaHOBKH, 00OpY/IOBaHHE.

11. METOJUYECKHUE YKA3AHUS JVISI OBYYAIOIUXCSI IO OCBOEHUIO
JUCHUIIIAHBI

Hucuunnuna «®Pusznyeckas XUMUs» HallpaBiieHa Ha popmupoBanue komnerenuuii: YK-6, OITK-4, I1K-
6, I1K-7.

[IpomesxyTouHast aTTecTanus IpearnonaraeT 3a4eT U SK3aMeH.

[TpucTtynas Kk U3y4yeHHIO AUCLHUILUIMHBI, HEOOXO0AUMO B MIEPBYIO OYEpelb 03HAKOMUTBCS C COAEPKAHUEM
paboueil nporpammsl aucuurinHasl (PIIT).

Jlexuuy UMEIOT LEIbI0 JaTh CUCTEMAaTU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUM.

[Ipu u3yyenuu u npopadboOTKe TEOPETUUECKOI0 MaTepuaga HeoOX0IUMO:

- NOBTOPUTH 3aKOHCIIEKTUPOBAaHHBI HAa JIEKIMOHHOM 3aHATHM MaTepual U JAOIOJHUTh €ro C Y4eTOM
PEKOMEHI0BAaHHOM 110 TaHHOW TEME JINTEPaTyphI;

- IPY CaMOCTOSATEIbHOM U3y4EHHH TEOPETHUUECKON TEMBI CIENAaTh KOHCIIEKT, UCII0JIb3Ysl PEKOMEHI0BAaHHbIE
B PII/] nuTepaTypHble HCTOUHUKU U pecypchbl THPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTu «IHTEepHET»
- IPU NOJTOTOBKE K IPOMEKYTOUHOM aTTECTALUK 110 MOYJIIO UCIIOJIb30BaTh MaTepUaibl POHAA OLIEHOUHBIX
CPEJICTB.

JlaGopaTopHble 3aHATHS MPOBOIATCS C LENbI0 YIIIYOJNEHHUs M 3aKpeIUIeHUs 3HaHWH, MOJTYYEHHBIX Ha
JIEKUUSAX U B MPOIIECCE CAaMOCTOSITENIbHOM padOThl HaJl HOPMATUBHBIMU JIOKYMEHTAMH, Y4€OHON U HayYHOU
JIUTEPATYPOH.

[Ipu moAroToBKe K 1aOOpaTOPHOMY 3aHSATHIO HEOOXOAUMO:

- U3Y4UTb, IOBTOPUTH TEOPETUUECKUI MaTepHall IO 3aJaHHOMN TEME;
- IIpY BBITIOJIHEHUH JIOMAIIHUX PACUETHBIX 3a/1aHUM, U3yUUTh, TIOBTOPUTH TUIIOBBIE 3a/1aHNUS,
BBITOJIHAEMBIE B Ay IUTOPUH.

PexomeHnaanmu mo padore ¢ HAy4YHOU M y4eOHOI JUTEepaTypoi

Pabota ¢ yueOHOI 1 Hay4YHOU IUTEPaTypOH SBISAETCS TTIaBHON (POPMOI caMOCTOATEIBHOM
paboThl M HEOOXOAMMa NpPH MOATOTOBKE K YCTHOMY OIIPOCY Ha CEMMHAPCKUX 3aHATHAX, K MOAYJIbHBIM
KOHTPOJIBHBIM paboTam, omnpocy, 3aueTy. OHa BKIIOYAeT MPOpadOTKY JIEKIIMOHHOTO MaTepuaia — U3ydyeHHe
PEKOMEHIOBAHHBIX HCTOYHMKOB M JIUTEPATYPBHI IO TEMATHKE JIEKIHM. KoHcnekt nexuum noimkeH
coJepxatb pedepaTuBHYIO 3alKMCh OCHOBHBIX BOMPOCOB JIEKIUH, MPEIIOKEHHBIX IMPETOIaBaTeIeM CXeM
(IpM UX IEMOHCTpPALMH), OCHOBHBIX HCTOYHUKOB U JIUTEPATYPhl IO TEMaM, BBIBOJBI 110 KaX10My BOIPOCY.
KoHcnekT nomkeH ObITh BBIIOJHEH B OTAENBbHOM TeTpaau mo npeaMery. OH JO0KEH ObITh aKKypaTHBIM,
XOPOILIO YUTAEMBIM, HE COJIEPKaTh HE OTHOCSIIYIOCS K TeMe MH(OPMAINIO UM PUCYHKH.

KoHcnekTsl HaydHO TUTEPATYPBI IPU CAMOCTOSTENILHOM MOATOTOBKE K 3aHATHUSAM JIOJKHBI
OBITh BBIIIOJHEHBI TAK)XKE aKKYpaTHO, COAEPKATh OTBETHI Ha KaX/bli TOCTABICHHBII B TEMe BOIPOC, UMETh
CCBUIKY Ha HMCTOYHHK HH(oOpMamuu ¢ 00sS3aTeNbHBIM YKa3aHHEM aBTOpa, Ha3BaHUS M TOAa W3JaHMA
UCTOJb3yeMONH HayyHOM suTepaTypbl. KOHCIEKT MoOKeT ObITh OHOPHBIM (COAEp)KaTh JIUIIb OCHOBHBIE
KJIIOYEBBIC TO3WIMH), HO TPU 3TOM IO3BOJIIONIMM [aTh IOJIHBIH OTBET IO BOIMPOCY, MOXKET OBITh
noApoOHbIM. OOBEM KOHCIIEKTa OMPEAEISIeTCs CAMUM O00YJarOIMCS.

B npouecce paboTsl ¢ yueOHOW U HAYYHOU JUTEpaTypoi 00ydaroIUNCs MOKET:

- JlenaTh 3alMCU MO XOAy YTEHHs B BHUJAE MPOCTOrO MM Pa3BEPHYTOro IUlaHa (co3laBaTh IEepeUeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOUHUKE);

- COCTaBJIATh Te3HUChl (LUTUpPOBaHME HanmOoJee BaKHBIX MECT CTaThM MM MOHOrpaduu, KOPOTKOE
U3JI0’)KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTh aHHOTALMU (KpaTKoe 0000IIeHHEe OCHOBHBIX BOIIPOCOB Pa0OTHI);

- CO3/71aBaTh KOHCIIEKTHI (pPa3BEPHYThIE TE3UCHI).

47



PaGouas nporpamma qucUIUIMHbEL «PU3NYecKas XUMUS» COCTaBICHA B COOTBETCTBHH C TPEOOBAHUSIMU
®I'OC BO no cnenumansHoct 04.03.01. «Xumus (ypoBeHb OakajaBpuara)y, YTBEPKIECHHOIO MPUKA30M
MunucrepcTBa 00pa3oBanus U Hayku Poccutickoii @eneparuu ot 17 urons 2017 . Ne 671

[Iporpammy cocraBuia:

npodeccop Kadeapsl XUMUU Apuaxosa P.JI.
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Pabouas nporpamma ogobpeHa Ha 3aceanuu Kapeapbl XUMHUH

[Mporokon 3acenanmst Ne 8

PabGouas nporpamMma ono6peHa y‘le6H0'MeTO,I[I/ILICCKI/IM COBETOM XHMHKO-OHOJIOTHYSCKOTO d)aKVJ'ILTeTa

orT « 22

» ampens 2026 T.

[Tporokon 3acenanus Ne 6

OT « 28

» aIpeirs 2026 r.

CgeeHus 0 epeyTBEPKACHUN IPOrpaMMbl HA OYePeIHOI YUeOHbIH o]l U PerucTPpauuy U3MeHeHU i

VYyeOHbIit
rox

Pemenue
Kadeapsl
(Ne mpoTokoina,
J1aTa)

BHecenHbIe U3MEHEHU

Iloanuce 3aB.
Kadeapoi
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