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1. IEJJM OCBOEHMS YYEBHOW JUCIUIIINHBI

HeHﬂMI/I OCBOCHMA JTUCHUIIJIMHBI «Duznyeckass XUMHS» ABJISIOTCS:

— INIOHKMMAaHHE CTyACHTAaMHU CYIIHOCTH XHWUMHUYCCKUX U (1)I/ISI/I‘I€CKI/IX IIponeCcCoB Ha OCHOBEC
HU3Yy4YCHHA OCHOBHBIX €CTCCTBCHHOHAYYHBIX 3dKOHOB M B IPAKTHYCCKOM HCIOJIb30BAHUU IOJTYYCHHBIX

3HAHUH U pCIICHHS KOHKPETHBIX HAYYHBIX U TCXHUYCCKUX 3a/1a4;

- (opMHpOBaHWHM CUCTEMHBIX 3HAHWMW, ITO3BOJSIFOINIMX TIYOXKE TOHSTh SIBICHUS IPHUPOIBI,
TEOPETUUYECKH OCMBICIIUTD IIUPOKUNA KPYT XUMUUYECKUX SIBJICHUM, PUHIIAIIBI XUMHUYECKON TEXHOJIOTHH.
JluciuIiHa CcnocoOCTBYET Pa3BUTHIO Y CTYAEHTOB 3HAHMA M YMEHHUH B pEIIEHHM MPAKTUYECKUX
BOMPOCOB B 001acT (pU3MYECKOM XUMHUHM, YMEHHE HCIOJIb30BaTh TEOPETHUYECKHE MOAXOAbI IPH
pa3paboTKe HOBBIX TEXHOJOTMM W MPOBOJUTH YMCICHHBIE pacuerbl. Kypc mommkeH comencTBOBaTh

Pa3BUTHIO HAYYHOTO MUPOBO33PEHUS CTYICHTOB.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO

Hucnummaa «®Dusnyeckas XUMHS» H3y4aeTcsl B 00s3aTeIbHOM gactu biaoka 1 wu
MPEACTABISIET COOOM TEOPETHUECKYIO0 OCHOBY ISl U3YyUEHHUS MOCIEAYIOIINX KYpPCOB XHMHUUYECKOTO
npopuias - KOJUIOMJHOH XUMHH, XUMHU TBEPJIOTO Tejla, XUMHUYECKOH TEXHOJIOTHH, (U3HKO-
XUMHUYECKUX METOJ0B HCCIEN0OBaHUs; U3yyaeTcs B 5,6 cemecTpax.

[Ipemmaraemprit 11 U3ydeHUsI Kypc MOMOXKET CTyJ€HTaM MPHOOPECTH 3HAHUS MO0 OCHOBHBIM
XMMHYECKUM TOHSTHSAM, NOHSATH CYIIHOCTh NPOTEKAHHS XHUMHUYECKHX IMPOLECCOB, OBIAAECTh
OCHOBaMHU TEPMOJHWHAMHUKH, TEOPUU PACTBOPOB U (Ha30BBIX PABHOBECUH, OCHOBAMH XUMHYECKON
KUHETUKM M KaTajlh3a, MEXaHW3Ma XUMHUUYECKUX PpPEaKLMM, DIEKTPOXMMHUYECKHUX IPOLECCOB,
KOPPO3HH U METOJOB 3aILMTHI OT HEE.

[lepedyenr nuUCHMIUINH, HEOOXOAUMBIX JIJISi M3Yy4eHHsS] (PU3NUECKOW XMMHH: HEOpPraHUYecKas
XUMHSI, OpraHu4ecKasi XuMusi, pu3nka, MaTeMaTuKa.

Tao6auna 2.1.

Cas3b IMCHUILINHBI «PU3nyecKkass XUMHUS» € NPeJbIAYIIMMH JMCHUIIJIMHAMU M CPOKH UX
H3yYeHHUSs



Kon Jucuunnuuel, cneayromue 3a aucuurummion «dusnueckas |Cemectp
IUCHAIUIAHBl | XAMUS

51.0.10 Maremaruka 1,2
b1.0.14 dusznka 1,2
b1.0.13 HNudopmaruka 1,2
b1.0.06  |Heopranuyeckas Xumus 1,2
b1.B.06 KBanroBast xumust 4

b1.0.09 CrpoeHue BeriecTBa

5
b1.B.05 XUMHYeCKast TEXHOJIOTUA 5
6

51.0.25 dusnyeckre MeTOAbI UCCIIETOBAHUA

Taoanua 2.2.

Ca3b JUCHMILIMHBI «Du3nvecKasi XUMHUSD C HOCACAYIOIIUMHA JTUCHHIITIHHAMMUA H CPOKH HX

U3y4eHust
Kon JIMCUMITMHBIL, CIETYIOMINE 32 TUCIUIUINHON «Du3ndeckass XuMUs» Cemectp
JIACITUTLTAHBI
b1.0.19 XVWMHUYECKHE OCHOBBI OMOJIOTUYECKUX MPOIIECCOB 7
b1.B.07 BrICOKOMONIEKYIIApHBIE COETUHEHUS 7
b1.B.[IB.01.01 | KomrougHas Xxumus 8

B pe3yabTare 0cCBOCHUS IMCUMILINHBI 00yYaI0IMIACH 0JIZKEeH:

3HATb:
= OCHOBHBIC 3aKOHBI (I)HSH‘-ICCKOﬁ XUMHH, a TaKXeC CIOCOOBI UX NPUMCHCHUA [JIA PCUHICHUA
TCOPCTUYCCKUX U MPUKIATHBIX 3a1a4,

- OCHOBBI XMMHYECKOH KHMHCTHUKHU, BKIKOYass OCHOBHBIC MAaTCMaTHYCCKUEC COOTHOIICHUA (pOpMaJ'ILHOI\/'I

KHMHETUKHU 1 MEXaHU3Mbl XUMHNYCCKUX peaKI_[I/II\/’I;

- OCHOBBI TOMOTCHHOI'O U IT'€TCPOIrCHHOI'O KaTalin3ad, BKIIFOYasds COBPEMCHHBIC TCOPUHN KATAJTIUTUYCCKUX

peaxIyii ¥ mMpoOIeMBbI, CYIIIECTBYIOIINE B 3TOM 00J1aCTH;

- OCHOBBI JJICKTPOXUMUH,



- IpaBUJIa MTOXKAPHON OE30MaCHOCTH U Oe30MacHON PadOThl B XMMUYECKOW Ta00paTopHu Mmpu padoTe C

XUMHUYCCKHMHU BCIICCTBAMU.

yMeTh:
- CaMOoCTOSITENBbHO (hopMyIHpOBaTh 33qauy (DU3UKO-XHMMHUYECKOTO HCCICIOBAHHUS B XHMHUYECKUX
cUCTEeMaXx;

- TMOJIB3YysACh IOJYYCHHBIMU 3HAHUAMMU, BLIGI/IpaTB ONTUMAJIBHBIC IIYTU W MCTOAbLI PCIICHHSA

IIOCTABJICHHBIX 3a1a4,

- IHPOBOIWTH (bl/I3I/IKO-XI/IMI/I‘-I€CKI/I€ HCCIICA0OBAaHUA CUCTCM W IIPOLECCOB C HCIOJIB30BAHUEM

COBPEMEHHBIX METOI0B U prubopoB OPXMA;

- MIPOBOAUTH (PU3UKO-XUMHIECKUE PACUETHI;

- II0JIL30BAThCS CLIPABOYHOM JIUTEPATYPOIL;

- rpauuecku 0TOOpaXkaTh NOITYYEHHbIE 3aBUCUMOCTHY;

- QHAIM3UPOBATH U 00CYK/IATh PE3YNIbTAThl (PU3NKO-XUMHUIECKUX UCCIICJOBAaHNUH;

- BECTH HAyYHYIO JIMCKYCCHIO ITO BOMIPOCcaM (PU3UIECKON XUMHUH .

BJIaA€Th:
- OCHOBaMH XHMHYSCKOM TCPMOAUHAMUKU U TCPMOXHUMHHU;
- OCHOBHBIMHU TCOPUAMH PaCTBOPOB (3J'ICKTpOJ'II/ITOB u HeBJ’IeKTpOJ'II/ITOB);
- OCHOBaMH (l)a3OBI>IX U XUMHYCCKHUX paBHOBeCHﬁ;
- 3JIEMEHTAMH CTaTUCTHICCKOM TEPMOANHAMUKH,

- METOJaMM OKa3aHHA HepBOI\/JI IMOMOIIH IIPU HECYACTHBIX ClTyYasaX B XAMHYCCKOM J'[a60paT0pI/II/I.

3. KOMIIETEHIHUU OBYYAIOUIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUSA JUCIIATTJIMHBI

[Ipouecc n3yueHus: AUCUMIIIMHBI HAIIPaBJIeH Ha POPMHUPOBAHUE BJIEMEHTOB CIIEIYIOIINUX

komnereHmi B coorserctBun ¢ ®I'OC BO u OITOII BO no jaHHOMY HanpaBiaeHHUIO IOATOTOBKU:

Kon HaunmenoBanue Nuaukarop B pe3yJabTare ocBOCHHS
KOMIIETEHI| KOMIIETeHLINU AOCTHKEHHU S AHCHUILINHBI 00yYalommiics
U KOMITETeHIIUH JOJIZKEH




Ynueepcaﬂbuble Komnemenyuu u un()ukamopbt UX 0OCIUNCCHUA

YK-6 Cnocoden ynpasysath | YK-6.1. Hcnonssyer 3HaThb:
CBOMM Bpe€Me€HeM, BbI- | HHCTPYMEHTHI U METO- - OCHOBHBIC 3aKOHOMEPHOCTH
CTpaMBaTh W Peajn30- | Abl YIPaBICHUS BO3PACTHOT'O Pa3BUTHS, CTAJUU U
BBIBATH  TPAeKTOPHIO | BPEMEHEM TIPH BBINON- | KPU3HUCHI Pa3BUTHS,
caMOpa3BUTHS HAa OC- | HCHUU KOHKPETHBIX - OCHOBBI
HOBe NMPHUHIIUNOB 00pa- | 3a1a4, IPOEKTOB, IPU COIMANTU3AIMY JINYHOCTH, WH/INKA-
30BaHMsi B Te4YeHHe | JOCTIKCHUH MTOCTaB- TOPBI HHIUBUIYATbHBIX
BCeil KU3HU JICHHBIX LIENCH; 0c0OEHHOCTEH TPaeKTOpUi KU3HH,
YK-6.2. Onpenensier HX BO3MOXXHBIE JCBUALINH, & TAKKE
MPUOPUTETHI COOCT- OCHOBBI HX IICUXOUarHOCTHKH;
BEHHOH [eATENBHOCTH, | - COBPEMEHHOE COCTOSIHUE, CTpate-
JMYHOCTHOTO Pa3BH- THYECKHE IIeNTN U TIEPCIIEKTUBY
THS ¥ IpOPECCHOHANlb- | PA3BUTHUSA XUMHUYECKOW HAYKH B
HOT'O POCTa; LeJIOM;
YK-6.3. Ouenusaer - IPUHIIAIIE 00pa30BaHUs B TEUE-
TpeOOBaHUs PHIHKA HHE BCEH KU3HU
TPY/Aa U MPEII0KEHHSI YwMmers:
00pa3oBaTeIbHBIX - OTIPENIENATH CBOU PECYPCHI U X
YCIYT JUIS BBICTPaU- Ipenens! (JIMYHOCTHBIE,
BaHUsI TPAEKTOPHH CUTyaTUBHBIE, BpEMEHHBIE H JIP.)
COOCTBEHHOTO JUISL YCIICTITHOTO BBITIOTHEHUS
po(heCCUOHATBHOTO MIOpy4YeHHON PabOTHI,
pocTa; - pa3pabaThiBaTh (OCBaMBaTh) U
YK -6.4. CTpQI/IT MPUMEHATH COBPECMCHHBIC
po(heCCUOHANBHYIO IICUXOJIOTO-1I€1arOTHYECKUE
Kapbepy U OIIPCACISICT TCXHOJIOTHUHU, OCHOBAHHBIC HAa
CTpaTeruto HpO(I)GCCI/IO 3HaHWHM 3aKOHOB pa3BUTHSI
HaJIbHOT'O pa3BUTHS. JJIMYHOCTHU U ITOBCACHHUS B
peanbHON U BUPTYAIBHOM cpeie
Baaners:
- METOJIMKOM TIJIAHUPOBAHUS
MEPCIEKTUBHBIX Iieel cooCT-
BEHHOU JIEATETLHOCTH C YUETOM
YCJIOBUH, CPEICTB, TUYHOCTHBIX
BO3MOXHOCTEM, BPEMEHHOMN
MEPCIIEKTUBBI Pa3BUTHS CHEphI
poheCCUOHAIBHOMN
JeSITETbHOCTH B TPEOOBaHUHN PhIHKA
TpyAa;
- METOANKO# hopMupoBanus
CUCTEMBI PETYJISIUN TOBESICHUS U
JIESITEIIBHOCTH O0YYaIOIINXCS.
Oowenpogheccuonanvnvle KomMnemeHyuu U UHOUKAMOPBL UX 00CHUNCEHUA
OIIK-4 Cnoco0eH njiaHupo- OIIK-4.1. 3naer ocHO- | 3HATh: OCHOBHBIE METOABI U

BaTh padoThl XHMHUYeC-
KOW HATIPABJIEHHOCTH,
o0pabaTbIBaTh M UH-
TepnpeTHpPoBaTH MO-
JIy4YeHHbIe Pe3yJIbTaThl
€ MCTOJIb30BAHMEM
TeopeTHYecKUX 3HAHMIA
U MPaKTHYECKUX
HABBIKOB pelIeHust
MaTeMaTH4YecKuX U

(uznyeckux 3agaq

BBl (DyHJaMEHTaJIbHBIX
pa3nesoB XUMUH: He-
OpPTraHU4YEeCKON XUMHUHU
(coctaB, cTpoeHHUE,
CBOICTBA BELIECTB U
COEIMHEHMIT), OpraHu-
YECKOW XUMHH (OCHOB-
HBIE KJIaCCHI YIJIEBO-
JOPOAOB, TOMO(YHK-
[IMOHAJILHBIX, TETEPO-
(YHKUMOHAIBHBIX U

CHOCOOBI MPEIOCTABICHUS
rH(pOpMaIUHU 0 PUINKOXUMUIECKHIX
mporieccax CpeicTBaMu
MaTeMaTHYECKOT'0 aHaJIN3a; OCHOBEI
JMHEHHOH anreOpsl 1 BEKTOPHBIX
MIPOCTPAHCTB HAJ| TPOU3BOJIHHBIMH
TMOJISIMH;, OCHOBHBIE CBOWICTBA
0TOOpaXeHUH alNredpanyecKux
CHCTEM; COZIEpKaHNe 3TATlOB
CHCTEMHOT'0 aHAJIN3a; OCHOBHBIE
3a]]a41 BEKTOPHOH anre0psl 1




TETePOIMKINICCKIX
COCIIMHEHMI), aHaITH-
TUYECKON XUMUU
(MeTpoJyioru4ecKue
METO/IbI aHAJIN3A,
CYyILIECTBO PEaKLUM,
MIPUHITATIEI X 00J1aCTH
WCTIOJIb30BaHUS XUMHU-
YeCKOTo aHajIm3a),
(bH3UYeCKOM XUMUH
(OCHOBBI TEpMOIUHA-
MUKH, TCOPHH PACTBO-
pOB U (a30BBIX PaBHO-
BECHI, XUMHUYECKOM
KHHCTUKHU U KaTalln3a,
DIIEKTPOXUMHHN )

OIIK-4.2.Ymeer npu-
MEHSTh TeOpeTHIec-
KM€ 3HaHUs JJIs pere-
HUS KOHKPETHBIX 3a-
Jla4 B XMMHH; MOJIB30-
BaThCSl COBPEMEHHBIMHU
MPEACTABICHUSIMH OC-
HOBHBIX Pa3/eNoB ec-
TECTBEHHBIX HAyK JIIs
00BsIcCHEHHS criennu-
KU MOBEJICHUS XUMU-
YECKUX COCIMHCHMUII;
WCIIOJIb30BaTh JaHHbBIE
[0 CTPOEHUIO BELIECTB
Y COCTMHEHUM JIst
W3YUYEHHUS UX CBOMCTB,
KCIIOJIb30BaTh CTPYK-
TypHbIE JaHHBIE B UC-
CJIEJIOBAHMH.

OIIK-4.3. Binaneer
OCHOBaMH TEOPUH
GbyHIaMeHTaTbHBIX
pa3nenoB XMMHUH; Ha-
BBIKAMU PEIICHUS KOH-
KPETHBIX TEOpEeTHYEC-
KHX M SKCIIEPUMECH-
TaJIbHBIX 3a7a4.

aHAJIMTUYECKON TeOMETPHUH;
BO3MOXXHOCTH KOOPIUHATHOTO
METO/1a JIJIsl ICCIIeTOBAHUS
Pa3IMYHBIX TEOMETPUIECKUX
00BEKTOB; OCHOBHBIE BHIbI
YpaBHEHUI NpOCTEHIINX
TEOMETPUUYECKUX OOBEKTOB;
OCHOBHBIC (DOPMYJIBI JJIsI
HaXO0XICHUS BEPOSTHOCTH
CIIy9aifHOTO COOBITHS, CIOCOOBI
OTpe/iesIeHHs 3aKOHOB
pacmpeesieHus ¥ YUCIOBBIX
XapaKTEePUCTUK CITyYaiHbIX
BEJIMYVH; OCHOBHBIC TIOHSTHS,
3aKOHBI M MOJIEITH MEXaHUKH,
MOJIEKYIISIPHOU (DU3HKH,
TEPMOAMHAMUKH, OCHOBHBIE
(uznveckue SBICHUS, METObI MX
9KCIIEPUMEHTATEHOTO
WCCIIETOBAHMS

Ymersn:

- MCTIOJIb30BaTh 0a30BbIe 3HAHUS B
00J1aCTH MaTeMaTUKU 1 (VTN
(hM3UKY TIpH pelIeHnH 3314
npoQecCHOHANTLHON IEATEILHOCTH.
- pemaTh CUCTEMbI TMHEWHBIX
ypaBHEHUH, MPUBOJUTH MAaTPHIIBI H
KBaJ[paTH4YHbIC HOPMBI K
KaHOHUYECKOMY BUY; pellaTh
OCHOBHBIE 33]1a4H JINHEUHOMI
anreOpbl; pemarb OCHOBHBIC 33/1a4H
AHAJIMTUYECKON F€OMETPUU Ha
IJIOCKOCTH U B TIPOCTPAHCTBE;
WCTIONIE30BATh CTAaHAAPTHHIE
CHOCOOBI aNMpPOKCHUMAIUH
YUCIIEHHBIX XapaKTePUCTHK;
MIPUMEHSATH METOJIbI MAaTEeMaTH-
YEeCKOT0 aHAJIN3a K MCCIIeJOBAHHIO
3aJ1a4 B podecCuoHaIbHON
NIeSITeIbHOCTH; BEIOUPATh METOJI
00pabOTKH TaHHBIX B COOTBETCTBUU
C MMOCTaBJICHHOM 3aauei;
MIPUMEHATH CTaH/IAPTHBIE CIIOCOOBI
pentenus audQepeHaTbHBIX
YPAaBHEHUI U CUCTEM YPABHEHUH B
podecCHOHAIBHOMN IEATEIbHOCTH;
OCYILECTBIISTH BEIOOP MeTOAa JJIst
00pabOTKH TaHHBIX B COOTBETCTBUHU
C IMOCTABJICHHOM 3aJa4el;
TPYNIIPOBATH BEIOOPOYHEIE
JTaHHBIE, TPEJICTABIISTh UX B BUJIC
rpadMuecKuX XapaKTEePUCTHK,
OTIPEIEIIATh TOUSUHBIE U
VMHTEPBaJIbHBIC OLIEHKH MTapaMeTPOB
pacrpe/iesIieHusI; MPaBUIBHO
BhIpaXKaTh (PU3NYECKUE BEIIMYNHEI,
OIICHMBATh MOPSAIKH (PU3NUECKUX




BEIIUYMH; KOJIMYSCTBEHHO
(hopMyIMpOBaTh U peIIaTh
(hm3uIecKue 3a1a4m;

- HHTEPIIPETHPOBATh PE3YJIbTATHI
paboT B mpodeccruoHaTbHON
00JIaCTH C HCTIONBb30BaHUEM:
TEOPETUYCCKUX 3HAHHUU B 00JIaCTH
MaTeMaTHKH U (Win) GpU3nKu;
MPAKTUYECKUX HABBIKOB PEIICHUS
MaTeMaTHIeCKUX 1 (¥UTH)
(u3nueckux 3anag;

- OCYIICCTBIISATH BRIOOP METOI0B
peleHus 3a1a4, MpenoIaratonmx
MIPOBEPKY CTATUCTHYECKUX THITOTE3
U OTIPE/ICIICHUE TECHOTHI CBSI3U
MEX]y CIIy4aiHbIMH BETMYNHA-MH
CTaTUCTUKU;

-3 PEeKTUBHO NPUMEHSATH 00IIHE
3aKOHBI (PM3UKYU JJIS PEIICHUS
KOHKPETHBIX 3a71a4 B 001aCTH
(pu3HUECKON XUMHH,
KOJINYECTBEHHO (hOPMYIMPOBATH U
pemaTh HU3NIECKUe 3a/1auu, O1le-
HUBATh NOPSIIKUA PU3MUSCKIX
BCJIMYWH; MPABUIIBHO COOTHOCHTH
coJiepKaHue KOHKPETHBIX 337134 C
o0IIMMH 3aKOHAMH (PU3HKH,
3¢ (HEeKTUBHO MPUMEHSITH O0IIIHE
3aKOHBI (PM3UKU JJIS PEIICHUS
KOHKPETHBIX 33]1a4 B
poheCCUOHAIBHON 00JIaCTH;
HUHTEPIPETUPOBAThH PE3YJIbTATHI
XUMHYECKUX HAOIFOICHUH C
HCTOb30BaHUEM (PU3UUECKUX
3aKOHOB.

Baaners:

- METoJIJaMu 00pa0OTKY U aHaJIH3a
Pe3yJIbTaTOB AKCIIEPUMEHTA;

- METOJIaMH PEIICHUsI CTaHIAPTHBIX

anreOpanvyecKux, MAaTpHYHBIX,
IIOJICTAHOBOYHBIX ~ yYPAaBHEHHUH B
anreOpanvdecKux CTPYKTYypax;

HaBbIKAMHU PEUICHUS] CTAHJIAPTHBIX
3a/1a4 B BEKTOPHBIX MPOCTPAHCTBAX
W METOAaMH HaXOXICHHWS KaHO-
HUYEeCKUX (OpM JIMHEHHBIX Mpe-
00pa3oBaHMIi; HaBbIKAMU uc-
[I0JIb30BaHUSI ~ METOJOB  aHaJH-
TUYECKON T€OMETPUU U BEKTOPHOU
anreOphl B CMEKHBIX JTUCIUILTAHAX
U XUMHUU; [pUEMaMU HHTEpIpe-
Tallid  pe3ylbTaToB  paboT B
po¢ecCHOHANBHON ACATEILHOCTH C
HCIIOJIb30BAHUEM  TEOPETHUYECKUX
3HaHWH B O0JacTH MaTeMaTu-
YECKOTO aHam3a; METOJIaMHU
WHTEPOpPETAllMd  pPEeLIeHUuH  moc-




TPOEHHBIX muddepeHInanTbEHBIX
YpaBHEHUH W aHaNM3a MX PEICHHS
C TOYKM 3pCHHA  PE3YJIbTaTOB
XUMUYecKuX HaOmoaenuid. Hmertsb
MPaKTUYeCKUH  ONBIT:  PEIIeHHUs
¢usnueckux 3amad MpU IUIAHUPO-
BaHUM pabOT XUMHMYECKOH Harpas-
JICHHOCTH.

Hpoc[wccuonaﬂbubte KomnemeHnyuu u MHduKamOPbl UX 00CHUNCCHUA

IIK-6

CnocofeH  HCHOJB30-
BaTh coBpeMEeHHbIe
KOMIbIOTEPHBIE  TeX-
HOJIOTUM TIPH MJIAHH-
POBaHUM  MCCJIEI0Ba-
HUH, TMOJYYeHUM WU
o0paboTke pe3yabTa-
TOB HAYYHBIX JKCIIe-
pUMeHTOB, cOope, 00-
padoTke, XpaHeHUuH,
Npe/CTABJIEHUH M Ile-
peaaye HAy4YHOH MH-
¢popmanun.

IIK-6.1. 3HaeT OCHOB-
HEIE€ METO/IbI, CIIOCOOBI
U CpEJICTBA MOoyYde-
HUs, XpaHeHUs, oopa-
OOTKH pe3yIbTaToB
HAYYHBIX 3KCIIEPUMEH-
TOB C TIOMOIIBIO
COBPEMEHHBIX KOM-
MBIOTEPHBIX TEXHOJIO-
Tl

IIK-6.2. Ymeer nomny-
4yaTh U 00pabaThIBaTh
pe3yIbTaThl HAYYHBIX
9KCTIIEPUMEHTOB C I10-
MOIIBI0 COBPEMEHHBIX
KOMITBIOTEPHBIX TEX-
HOJIOTHI;

IIK-6.3. Bianeer me-
TOJIaMHU PErUCTpaIiu
W MPOrpaMMHBIM 00ec-
neyeHneM JIjst oopa-
OOTKH pe3yIbTaToB
HAy4YHOT'O
IKCTIEPUMEHTA.

3HaTh: OCHOBHbIC TCH/ICHINH
pa3BUTHS COBPEMEHHBIX HHPOP-
MAaIMOHHBIX TEXHOJIOTHH,
COBPEMEHHBIE CIIOCOOBI IPUMEHE-
HUSI KOMIIBIOTEPHBIX TEXHOJIOTHIA B
00y4YCHUU M HAYYHBIX HCCIIEI0Ba-
HUSIX; OCHOBHBIC BO3MOXKHOCTH
BBIYHCIIUTEIBHBIX CHCTEM;
CpeACTBa TEIEKOMMYHHUKAIMOHHOTO
JIOCTYTIa K NCTOYHUKAM HAayYHOU
nH(OopManuK; BO3MOKHOCTH

cetu Internet mst opranuzanuu
OTIepaTUBHOTO 0OMeHa HHpopMa-
[Uel MeXIy UCCIIeI0BATEIbCKUMHU
rpynIamMu; TPUMEHEHUE METOI0B
MaTeMaTHYeCKOTO MOJICIIMPOBAHNUS
B HAayYHBIX HCCIIEIOBAHMSX C UC-
MOJIb30BAaHUEM ITAKETOB IIPOTPAMM
00pabOTKH TaHHBIX, TOTOBBIX
MIPUKJIAIHBIX TPOrPaMMHBIX
KOMIUIEKCOB B 00JIaCTH XUMUH U
CMEKHBIX HayK, C BEIOOpOM
METO/IOB pelIeHHS OCTaBICHHOM
3aJla4u; CUCTEMBI cOopa, 00pabOTKH
U XpaHeHHs XUMHUYeCKor HHDOp-
Malll1; YCTPOWCTBO M MPHHIIHITBI
00pabotku nH(popMauu
CHCTEeMaMH MYJIbTHUMEHa, C
UCIIOJIb30BAaHUEM CHCTEM JICTIOBOH
rpaduKu, HHTETpUPOBAHHBIX
CHCTEM JUISI IPOBE/ICHHS MaTeMa-
TUYECKUX U HHKEHEPHO-TEXHUYEC-
KHX pacyeToB; ocHOBbI Web-
Iu3aiiHa, HuppoBOH 3amucH
nHpOpMaLUH;

- OCHOBBI MaTE€MaTHYECKOTO
MOJICJIMPOBAHMS U IUIAHUPOBAHUS
XUMUYECKOr0 SKCIIEPUMEHTA,
OCHOBBI KBAHTOBO-XUMHYECKOTO
MOJICIIMPOBAHUS ¥ TEXHUKH UX
MIPOBEICHMUS;

- BO3MOXXHOCTY TIPUMCHEHHS
KOMIIBIOTEPHBIX METOJIOB
00paboTKH HHpOPMALIUT

[IPU PELIEHUH HAYYHO-
HCCIIEIOBATEIbCKHX 33124




Ymern:

- HCTIOJIb30BaTh COBPEMEHHBIE
KOMIIBIOTEPHBIC TEXHOJIOTHH U
CpeZCTBa I0CTYyMa K HICTOYHUKAM
HAYYHOH WHPOPMALIUH, METOIBI
MaTeMaTHYECKOT'O MOJICITHPOBAHHS
(c UCTIOITE30BaHUEM ITAKETOB
mporpaMM oOpabOTKH JaHHBIX);

- IPUMEHSTH TOTOBbIC

MPUKIIAIHBIC TIPOTPAMMHBIC
KOMIIJIEKCHI B 00JIaCTH XUMHU U
CMEXKHBIX HAayK JUIs

TUTAHUPOBAHUS SKCIICPUMEHTAIEHON
paboTsr;

- aHaJU3HPOBATH PE3yIbTATHI
MaTeMaTHIeCKOi 00paboTKH
HAYYHBIX JTAHHBIX C [IENBI0
OTIpEICIICHHSI UX JOCTOBEPHOCTH U
00J1aCTH UCIIOJIb30BaHMS,;

- IPOBOJIUTDH TUIIOBBIE PACUCTHI
XUMHUYCCKHUX ITPOLCCCOB; ITPOBOJAUTH
KBaHTOBO-XUMHNYECCKUEC PACUCTHL
CJIOKHBIX CUCTEM; - CIIOB30BATh
COBpeMEHHbIC HH(OPMAIIMOHHBIE
TEXHOJOI'nu B O6y‘-ICHI/II/I;

- HCIOJIb30BATh COBPEMEHHBIC
KOMIIBIOTEPHBIC TEXHOIOTHH U
CpeZCTBa I0CTYyIa K UICTOYHHKAM
HaY4HOW MH(POPMaIH, TPUMEHSThH
TOTOBBIC MTPUKIIATHBIE
IIPpOrpaMMHBIC KOMITJICKCEHI B
O6HaCTI/I XUMHUHU 1 CMEKXHBIX HAYK
JUTSL PEICHUS TPOU3BOJICTBEHHBIX U
AHATUTUYIECKUX 33]1a4, TOJYYCHUS U
00paboTKH HHPOPMALINH;

- KCTOJIb30BaTh HHPOPMAITHOHHO-
KOMMYHHKAIIMOHHBIC U
KOMIIbIOTCPHBIC TEXHOJIOTUHN IJIsA
IpeCTaBICHUs PE3YIbTaTOB
Mpo¢eCCHOHANBHON IATEILHOCTH.
Baaners: - npodeccHOHaTLHBIMU
3HaHMSIMUA COBPEMEHHBIX HH(OopMa-
IUOHHBIX CUCTEM UM TEXHOJIOTHH,

- MPAKTUYECKUMH HABBIKAMHU
paGOTBI C BBIYHCIIMTCIIBHBIMU
CUCTEMaMu, C IMPUKIaJHBIMU
MPOrPaAMMHBIMHU KOMIUICKCAMU;

- METOJIaMHU IIOJTYUYCHU A, IPEICTaB-
neHust u 00paboTKH HH(pOpPMAIIUH,
HaBBIKAMHU TTIOCTPOCHUS
SMIIUPHYECKUX MOAEIEH

C HCIIOJIb30BaHUEM TAKETOB
MpPOTrpaMM CTaTUCTUUECKON
00pabOTKU TaHHBIX,
HUMUTALIMOHHOI'O

MOJISJIMPOBAHHS TIPH PEIICHAN
MIOCTABJICHHBIX 3a]1a4;




- crmocobaMu 00paboTKH 1 aHaNK3a
MOJTYYEHHBIX PE3YJIBTATOB C YUETOM
HMMEIOIIUXCS JINTEPATYPHBIX
JaHHBIX U YMEHHEM TPEICTaBIATh
MOJTyYCHHBIE B HCCIIECAOBAHUAX U
CaMOCTOSITEITLHOM paboTe
pe3yabpTaThl B MUHQOPMAOHHOM
BUJIC;

- METOJaMH CO3aHHsI IEKTPOH-
HBIX IOCOOWH, MYJTbTUMEHITHBIX
NIpE3EeHTaLU;

- METO/IaMU MOKMCKa U 0OMeHa
nHpOpMaLuel B KOMIIBIOTEPHBIX
CeTAX, TEXHUUECKUMH U
MPOTPaMMHBIMHU CPEJCTBAMHU
3aIUThl HHPOPMALIUK, BKIOYast
IIPUEMB] aHTUBUPYCHOMN 3aIINTHI;
METO/IaMU OTIPE/ICIICHUS ONTH-
MaJIbHBIX U pallHOHAJbHBIX TEXHO-
JIOTHYECKHUX PEKUMOB PabOTHI
000pyIOBaHUS;

- TEXHOJIOTHUSIMHU COCTABJICHUSI
00pa30BaTeIbHBIX ITPOTPAMM

C MIPHUBJICYCHHEM COBPEMEHHBIX
ANIEKTPOHHBIX U KOMIBIOTEPHBIX
PECYpCOB; - COBPEMEHHBIMU
KOMIIBIOTEPHBIMU TEXHOJIOTHSIMH,
MO3BOJISIIOLIAMHU MOACTHPOBATh
XUMUYECKHE UCCIICOBAHMS,
00pabaThIBaTh MOJTYICHHEIE
pe3yAbTATHI ¥ IPEJCTABIAT UX B
BUjIe TaONHUI, rpauKOB, IUarpaMm,
OTYETOB;

- COBPEMEHHBIMU KOMIIBIOTEPHBIMH
TEXHOJIOTHSMH, TPUMEHSIEMBIMU
pu 00paboTKe

K-/

Crnocoben  mpexncras-
JATH TOJy4YeHHbIE B
HCCIe0BAHUAX pe-
3yJbTaThl B BHAE OT-
YeTOB M  HAYYHBIX
nyoaukanuii - (CTeHao-
BbIX /I0KJA/I0B, pede-
paToB u crareid B
NepuoANYecKOil Hay4-
HOIl mevyaTu.

OIIK-7.1. 3naer ocHOB-
HBIE METO/IbI, CIIOCOOBI
Y CPEJICTBA MOTyYeHHS,
XpaHEeHUsl, IepepadoTKH
UHGOPMAIUH; TPUHIIN-
el 00paboTKu MHPOP-
MaIiH; COCTABIISET
0030p TUTEpaTypHBIX
WCTOYHUKOB IO 3aJIaH-
HOU TeMe, 0popMIIsieT
OTYETHI O BHITIOJIHEHHOM
paboTte 10 3aJaHHOH
dhopme

NK-7.2. Ananuzupyert u
KPUTHYECKU OICHUBAET
pa3BUTHE HAYYHBIX
HJIcii, Ha OCHOBE UME-
IOIIUXCSI PECYpPCOB, COC-
TaBJISACT IJIaH PEUICHUS
MOCTABJICHHOH 3a/1a4H,

3HaTh:

- OCHOBHBIE CIIOCOOBI M IPHEMBI
oQopMIIeHUS, TIPEICTABICHUS U
CUCTEMAaTH3allu! Pe3yJIbTaTOB
TEOPETUIECKUX U IKCIIEPUMEH-
TaJBHBIX UCCIIEI0BAHUH ITapameT-
POB H XapaKTEPHUCTUK IPUOOPOB,
CXEM, YCTPOUCTB U YyCTAaHOBOK
AJIEKTPOHUKH U HAHOAJIEKTPOHHKH;
- METOAWUKH U TIPHEMBI
ONITUMAJILHOM BU3yalTU3alin
nHpOpMAITUH

Ymern:

- IIOJIb30BATHCS 0A30BBIMU
MpUEMaMH U CTaHIAPTHBIMH
MIPOTPaMMHBIMH CPEJICTBAMU
odopmIiIeHus, MpeaCcTaBICHUs U
CHCTEMaTHU3aIUH PE3YJIbTATOB
TEOPETUIECKUX U IKCIIEPUMEH-
TaJIHBIX HCCIICIOBAaHUH TapaMeT-
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BBIOMpaeT u Moauu-
UPYET METOJMYECCKUE
HPUEMBI;

MK-7.3. Wcnone3zyet
COBPEMECHHOE XHMHU-
yeckoe 000py/IoBaHUE B
1ab0paTOPHBIX YCIIO-
BUSIX, TPAMOTHO 000c-
HOBBIBA€T IIOCTABIICH-
HBIE 3371a41 B KOHTEKCTE
COBPEMEHHOT'0 COCTOSI-
HHS TIPOOJICMBI, HCIIO-
Jb3yeT MaTeMaTHIECKUE
METO/Ibl OLICHUBAHHS
TUIIOTE3, 00pabOTKH
IKCTICPUMEHTATBHBIX
JAHHBIX, MATEMaTH-
YEeCKOT0 MOJICIIMPOBa-
HUS XUMHWYCCKHUX
HPOLIECCOB U aEKBATHO
OILIGHUBAET JIOCTOBEP-
HOCTb U 3HAYNUMOCTb
HOTYYCHHBIX Pe3yib-
TaToB.

POB, XapaKTEPUCTHK U
KOHCTPYKLHH PUOOPOB, CXeM,
YCTPOICTB ¥ YCTaHOBOK 3JIEKTPOHU-
KM ¥ HAHOAJIEKTPOHHKH B hopmMe
OTYETOB, PE3CHTALINH, JOKIa 0B,
Ty OJTHKAITHI.

- IPECTaBIATh

MOJTy4YECHHBIE B HCCIIEAOBAHUAX
pe3yabTaThl B BUJIE OTYETOB U
Hay4HBIX TyOJIuKanni

(cTenmoBBIE OKIAABL, pedepaTsl

U CTaThbH B IEPUOIAMUYECKON
HayIHOU TICYATH)

- IPEJCTaBIIATh PE3yJbTaThl Pa0OTHI
B BUJIC aHAJTUTUYECKOTO OTYETa,
CTaThH, BBICTYIUICHUS, IPE3EHTALIUU
JOKJIana, WHHOPMAITHOHHOTO
o030pa.

Baagers:

- 0a30BBIMU HaBBIKAMH
odopmIiIeHus pe3yabTaToB
UCCcIeIoBaHus B (DOpME OTUETOB,
NpEe3eHTalUN, JOKIAI0B,
yOJIMKaLuii o pe3ynbraTaM
NPOBEJICHHBIX MCCIICI0BAHUN
[IapaMeTpoOB, XapaKTEPUCTHK U
KOHCTPYKLHH IPUOOPOB, CXeM,
YCTPOMCTB U YCTaHOBOK JIEKTPO-
HHUKH 1 HAHOZJIEKTPOHHKH;

- OCHOBHBIMHU CPEACTBaMH
BU3yaJH3alnu HHOpMAIINH;

- HaBBIKAMH OPTaHMU3aIllUN HAYYHBIX
JIUCKYCCUH;

- HaBBIKaMU MyOJIIMYHON 1 HAyYHOU
peuwu;

- HaBBIKaMH ITOMCKA U HCIIOJIb30-
BaHUs HH(POPMAaLIMH B pa3pes3e
po()eCCUOHATBHOM IEATEIIbHOCTH

4. OFBEM JINCIIUIIUHBI U BUJbI YYEBHOM PABOTBHI

Tabauna 4.1.
O0bem IMCHMIJIMHBI M BUABI Y4e0HOH padoThI
Buj yue6Hoii padoThl Bcero yacoB | 5 cemectp 6 cemecTp
OO01ast TpyA0eMKOCTh TUCITUTUTMHBI 396 180 216
AynUTOpPHBIE 3aHATHS 250 116 134
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Jlextun 86 36 50
JlaGoparopHble 3aHATHS 164 80 84
CamocrostensHas pabora ctynentoB (CPC) 119 64 55
KonTpois 27 - 27

5. COAEPKAHUE JUCIUAIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM

(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA .
AKAJEMHUYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BU1OB YYEBHbIX 3AHATUU

5.1. CTpykTypa M cojiep:KaHHe TUCHUIIHHDI

Taoauna 5.1.

OO01as TPyA0eMKOCTh TUCUHUIUIMHBI cocTaBisier 11 3aueTHbIxX enunmil, 396 yacos.

Pasznen nucouninHel Bunet yueGHoi paboThI (dac) dopMmbl
Ne KOHTPOJIA
n/n Jlex- | JIa6o- | Camoc-
§ = % UK | patop- | TosiTe-
2 2! 2 HBIE JbHAs
3 + 5 paboTel | pabora
1. | Conmepxanue, 3a7a4H, 6 1 2 2 2
METOIBI WCCIICTOBAHHUS
¢bu3nyeckoil Xumun
2. | Xumuyeckas TepMmoauHa- | 6 1 2 -2 2
Muka. OCHOBHBIE OIpeje-
JICHUS
3. | HyneBoi#t 3akoH Tepmonu- | 6 2 2 2 2
HAMHKH
4, IlepBbIil 3aKOH TEpMOIU- 6 2,3 2 4 4
Hamuku. Pabota, sHTaIL-
NUs1, BHYTPEHHSISI SHEPI Ul
5. | Tepmoxumus. 3akon ['ecca 6 4,5 2 4 4 K.p.
6. | TemroeMKOCTb. 3aKkoH 6 5,6 2 4 4 Kommox-
Kupxrogpda BUYM
7. | Bropo#t 3akoH Tepmomu- | 6 6,7 2 4 4 Komnnox-
Hamuku. Huka  Kapho. BUYM
OHTponus
8. | Tperuit 3akoH TepmoauHa- | 6 8 2 4 4
muku. [Tocrynar [Inanka
9 | XapakrepucTHuecKkue 6 9 2 4 4
GbyHKINH, XUMHUYECKHH
MTOTEHITHAI
10. | ®a3oBbIe paBHOBecus. | 6 10 2 4 4 Komnok-
VYpaBuenne  Knaysuyca- BUYM
Knaneiipona
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11. | IIpaBunmo ¢a3 I'ubOca. 11 2 6 4
OIHOKOMIIOHEHTHBIE CHC-

TEMBI

12. | bunapHbie CHCTEMBI 12 2 6 4 Konoks.

13. | TpeXKOMIIOHEHTHBIE CHC- 13 2 6 4
TEMBI

14. | Xumuueckoe paBHOBECHE. 13, 2 6 4 Koumnok-
KoHcTaHThl paBHOBECHS 14 BUYM

15. | YpaBHeHnue U30TEPMBI 14 2 6 4
XUMHUYECKON peakinu

16. | OOmass  XapakTepHCTHKa 15 2 6 4 Konrp.pab.
pacTBOpPOB. YpaBHeHue
I'n66ca-/Irorema

17. | WneanbHble PacTBOPHI. 16 2 6 4
YpasHenus Payns u I'enpu

18. | KonnuratuBHbeie CBOICTBa 17 2 4 4
pactBopoB.PeanbHbIe
PacTBOPBHIL.

HToro 3a 5 cemectp 36 80 64

1. | Xumuueckasi KHHETHKA! 1 4 6 4
dopmasbHast KWHETHKA

2. | Kuaetnka HeoOpaTHMBIX 2,3 4 10 4
peakuuii 1,2,3, n-

TTOPSIKOB

3. | 3aBUCHUMOCTH CKOpOCTH 3-5 4 10 4 Kontp.pa0.
pEaKIyy OT TEMIIEPATYPHI

4., | Kuneruxka CIIOKHBIX 6,7 4 10 4 Komnok-
peakuui (0OpaTuMBbIX, BUYM
napajiesIbHbIX )

5. | Kunernueckue teopun 8 4 - 4

6. | Karamutuueckue peakuuu 8,9 4 6 4 Komnok-
Y KaTaJIN3aTOPhI BHYM

7. | ['oMoreHHslii KaTaans 9,10 4 8 6

8. | I'ereporeHHslif katanus 11, 4 8 6 Komnok-

12 BHYM

9. | Teopuu reTepOreHHOro 13 4 - 3
KaTanmsa

10. | DnexTpoxumus: cBoiicTBa 14 2 6 4 Komnok-
pPacTBOPOB DIEKTPOIUTOB. BHYM

11. | DnexTponpoBOAHOCTD 14 4 6 4
pPacTBOPOB DIEKTPOIUTOB.

12. | BC, AIEKTPOJIHBIE 15, 4 8 4 Komnoxk-
MOTEHIUAIBI, rajb- 16 BUYM
BaHUYECKUE 2JIEMEHTHI

13. | TepmoguHamuKa 17, 4 6 4 Pedepar
rajbBaHUYECKOTO 18
DIIEMEHTA
Hroro 3a 6 cemceTp 50 84 55
Htoro 3a rox 86 164 119
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5.2. Conep:xxanue TMCHUNIHHBI «DU3MYecKass XUMHUSD)

1. BBEJJEHUE
Copepxanue u 3amauul pU3NUECKOW XUMHH. MeETOJbl HCCIeIOBaHUS, UCTOPUS pa3BUTUSA (DU3HUECKOMN
XMMHUU U POJb OTEUECTBEHHBIX YUEHBIX. TepMUHONIOTHUA. YueOHas IuTepaTypa.

2. XUMHNYECKASA TEPMOJIUHAMUKA

OCHOBHbBIE TOHATUSA M ONpeleNeHus. TepMOAMHAMHYECKHE CHUCTEMbl W IPOLECCHl, MapaMeTpsl
COCTOSIHUSI CUCTEMBI. Y paBHEHHE COCTOSIHUS UJEANIbHBIX I'a30B. DKCTEHCUBHBIE 1 MHTEHCUBHBIE CBOMCTBA.

[TepBoe Hauano TepMOAMHAMUKH. TepMOAMHAMUYECKUN CMBICI MOHITHH «TemaoTa» u «pabotay. CBs3b
BHYTPEHHEH 3HEPruu, padOThl U TEIUIOTH. [IpuiioskeHus mepBOro Hayaga TEPMOAMHAMHUKHU K Pa3IMYHBIM
nporeccaMm. M30xopHbIi, n300apHbBIN, aguadaTHUYEeCKU U W30TEPMUUYECKUNA MPOIECChl. DHTAIBIUSA, KaK
¢byHKIus cocTossHUS cUCTeMbl. CBSI3b MEXAY TEIUIOBBIMU 3((deKkTamMu NpHU IMOCTOSHHOM o0beMe Hu
IIOCTOSIHHOM JIaBJICHUH.

Tepmoxumus. TemmoBble APPEKTH XUMHUYECKHX peaKIuid W (a30BBIX IMEPEXOJ0B M HX OIBITHOE
orpezeneHue. 3aKOH MOCTOSHCTBA TeIioT peakuuu (3akoH ['ecca). [Ipunoxenue 3akona I'ecca k pacuery
TeroBeIX 3(dekToB peakmuu (cieAcTBus W3 3akoHa [ecca). CraHmapTHBIE TEIUIOTHI CTOpPaHHS H
oOpazoBanus. MurerpanpHas u auddepeHnnanbHas TEMmIoThl pacTBopeHus. Pacuer Tteminor (a3oBbIX
IIPEBPALLCHU.

TemnoemMkocTh ra3oB. TemnoeMKOCTH CpelHsAs M HCTUHHAs, M300apHas M M30XOpHas. 3aBUCUMOCTH
TEIJIOEMKOCTH OT Pa3InYHbIX (akTopoB. IHTEPHOISLIMOHHBIE YPaBHEHUS.

3akon Kupxrodda. Pacuer temnnoBbix 3¢pQexToB mpu pazHbIX TemmepaTypax. Tabmuipl CTaHAapTHBIX
SHTAJIBIUH.

OOpatumble TpoIecChl Kak TMOCIEeI0BAaTEIbHOCTh COCTOSHUM paBHOBecus. [Ipumepbl oOpaTHUMBIX U
HeoOpatuMbIX mporeccoB. Mpeanpubnii mukin Kapuo. [lonsitne o MakcuManpHOW pabote. Y cCIoBHS
MOJIy4eHUsT MakcuManbHOW paboTel mo 1ukiay Kapao. HepaBenctBo Kraysuyca. HampaBieHHOCTH
npoueccoB B mpupoae. OOpaTUMOCTh XMMHUYECKHX peakiuil. BTropoe Hauano TepMOAMHAMMKH, €rO
¢uznueckuit cmbici. Ilonsatue 06 sHTponuu. DOpMYIHMPOBKM BTOPOrO Hayala TEPMOJUHAMUKH, €ro
MaTemMaThueckoe BblpakeHue. CBs3b MEPBOr0 U BTOPOrO 3aKOHOB TEPMOJMHAMUKU. Pacuer sHTponuu
UJCAIBHOTO Ta3a M peaJbHOro BenlecTBa. PacueT W3MEHEHWs DHTPONMHM Pa3INYHBIX IPOLIECCOB U
XUMUYECKUX peakuui. V3MeHeHne 3HTpONMK W30JIMPOBAHHOW CHUCTEMBbI M HAIIPaBIEHHOCTH IPOILECCA.
Crartuctudeckoe 000CHOBaHHME BTOPOT'O Hayasla TEPMOJUHAMUKH.

Tperuit 3akoH TepmoanHamuku. [loctynar Ilnanka.

N30X0pHO-N30TEpPMUUYECKUIT M M300apHO-U30TEPMUUYECKHM MOTEHIMAbI, KAK KPUTEPUU HalpaBJICHUS
nporuecca. XMMHUYECKOE CPOJICTBO pearupyromux Bemects. Crnocodbl pacuera U300apHOro U M30XOPHOTO
NOTEHIMAJIOB TpPHU pPa3NUYHbIX Temieparypax. Meron Temkuna-llIBapumana. VYpaBHenus [u6b6ca —
I'enbmromnsia.

Xapakrepuctuueckue ¢GyHkuuu. TepMoaMHAMUYECKHE YpPaBHEHUS COCTOSIHUS, CBSI3BIBAIOIIHE
XapaKTepUCTHUeCKUe (PYHKUHUU C IapaMeTpaMu COCTOSHUSL CHUCTEMBbl. XapaKTepUCTU4eCKHe (GYHKIUH
peaJIbHOTO Ta3a.

XUMUYECKUN TMOTEHIMal. PacyeT XHMMHYECKOro NOTEHIMala KOMIIOHEHTa B Ta3aX M pacTBOpax.
[IpencraBnenne o JeTy4ecTH W aKTUBHOCTU BemlecTB. Koa(h@UIMEHT aKTUBHOCTU. 3aBHCUMOCTh
Koa¢pduleHTa aKTUBHOCTH OT KOHIIEHTpalMH. MeTojabl pacueTa JEeTy4ecTH. YpaBHEHHE COCTOSHHUS
pEaJIbHBIX ra30B.

3. PA30BOE PABHOBECHE

®azoBble nepexoabl 1 u 2 poma. Tepmomunamuka ¢a3oBbIXx paBHOBecHil. CBA3b MeXAY TEIIOTOM
¢dazoBoro nepexoja, TemrepaTypoil u naBieHueMm. YpaBHeHue Knaysuyca — KnaneiipoHa anst pa3nuuHbIX
(ha30BbIX EPEXOJIOB.

[TonsTtue "daza", "kommnoneHT", "HE3aBUCUMBIN KOMITOHEHT", ""cTeneHs cBoOobI". [IpaBumno ¢a3 'ndbca.
dazoBbie aUarpaMMbl. J(narpamMmbl COCTOSIHHMSI OJTHOKOMITOHEHTHBIX cucTeM. [Ipumenenue mpaswmia ¢as
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['m60ca k muarpamme COCTOSIHHSI OJTHOKOMITIOHEHTHOW CHCTEMBI.

[Tpumenenue npasuia a3 k OMHAPHBIX crucTeMaM. [larpaMMbl COCTOSTHHSI IBYXKOMIIOHEHTHBIX CHCTEM.
TBépable pacTBOpHL. JluarpaMmbl TIABKOCTH JIJI1 KOMIIOHEHTOB HEOTPAHUYCHHO PACTBOPHUMBIX B KHIKOM U
TBépI[OM COCTOSAHUAX. I[I/IaI‘paMMBI COCTOAHHUA C 06p330BaHI/IeM XUMHNYCCKOI'O COCAUHCHHUA, IIIIaBAIICTOCA
KOHTPY?PHTHO ¥ HHKOHTPY3HTHO.

TpexkoMIoHEHTHBIE CUCTEMBI. [ paduueckoe BhIpakeHUE COCTABA.

4. XUMHNUYECKOE PABHOBECHE
XuMuyeckoe paBHOBecue. TepMoaMHaAMUYECKUE YCIIOBUSI XUMUYECKOTO paBHOBECHS. 3aKOH JIEHCTBUS

Macc. KOHCTaHTBI paBHOBECHS XWMHUYECKUX PEAKIHA M CHOCOOBI MX BBIPAKCHHS dYepe3 MapIUaibHOE
JaBJIeHHUEe, KOHIICHTPAIUH, JIETY4ECTH, aKTUBHOCTU pearupyronux BemecTB. CBA3b MEXIy KOHCTaHTaMHU
pasuoBecusi. [Ipasuno Jle-1llarense. CriocoObI IKCIIEPUMEHTATHHOTO OIPEICIICHUST KOHCTAHTHI PABHOBECHS.
3aBUCHUMOCTh KOHCTaHTBI PaBHOBECHS OT JaBJICHHUA. XUMHUYECKOE PABHOBECHE B T'€TEPOrE€HHBIX CHCTEMaX.
KoncTantsl paBHOBeCHs Te€TEpPOre€HHBIX CHCTEM. BbIpa)keHHME KOHCTAHTBHI PABHOBECHS Ye€pe3 CTENeHb
nucconuanuu. /laBiaenue u Temmneparypa IUCCOIHAIIIH.

VYpaBHeHHne U30TEPMBbI XUMHUYeCKO peakuuu. CrangapTHas cBoOoaHas sHeprus [m60ca. Tabnuua
CTaHJIAPTHBIX TEPMOJUHAMHUYECKUX (YHKIIMHI U €€ UCIOIb30BaHUE IPHU pacueTax KOHCTAHTHI PAaBHOBECHS.

3aBHUCHMOCTh KOHCTAaHTBI PAaBHOBECHS OT Temmeparypbl. M300apa m m30Xx0pa XUMUYECKOW peakiuu
Bant-T'od¢da. Pacuer KOHCTaHTBI paBHOBECHUSI XUMUYECKOW PEaKIIMU MPU PA3IUYHBIX TEMIIepaTypax.

5. PACTBOPBI

Tepmunonorus. OOmas xapakTepuCTHKa pacTBOPOB. [lapruanbHble MOJIbHBIC BEJIMYUHBI U HUX
3HaYEHUE B TEPMOJMHAMUKE PACTBOPOB. 3aBUCUMOCTb PAaBHOBECHBIX CBOMCTB PAaCTBOPOB OT XHMMHUYECKOTO
MOTEHLIMaja U JpYTrux BeJnyuH. Y paBHeHue ['ud0ca-/{rorema.

Wneanvubie pactBopbl. [IpenenpHo paz0OaBineHHble pacTBOphl. YpaBHeHuss Payns u [enpwm.
PactBOopuMOCTS Ta30B.

KonnuraruBasle cBoicTBa pacTBopoB. [loHMKEeHHME TeMIepaTrypbl 3aMep3aHus U IOBBILICHHUE
TeMIIepaTypbl KUMEeHUs pacTBOpoB. OCMOC B OCMOTHYECKOE aBiieHne. OnpeaeneHne MOJEKyIIPHON MacChl
U CTENEHU AUCCOLMAIMM pPacTBOPEHHOrO BellecTBa. PacmpeneneHne pacTBOPEHHOTO BEIIECTBA MEXKIY
JBYMsI HECMEIIMBAIOIIUMHUCS paCTBOPUTENIAMHU, KOAP(PULIMEHT pacipeeneHns. DKCTPaKILIUs U3 pacTBOPOB.

Peanbuble pactBOpbl. IlonmokutenbHble M OTpULATENbHbIE OTKIOHEHHMS OT 3akoHa Payus.
3aKkOHOMEPHOCTH OOIIero AaBjieHUs mapa Jerydux cMmeceil. 3axoHbl KonoBamoBa. CoBepiieHHBIE U
peryJsipHble pacTBOPBHI.

6. KHHETUKA XUMUYECKHUX PEAKIIUI
®opmanibHasg kuHeTHKa. OCHOBHOM 3aKOH KMHETHKH. CKOpOCTh XMMHUueckod peakiuu. KoHncranTa

CKOPOCTH M KMHETHYECKHH NOopsAnoK peakuuu. KnHetndeckoe ypaBHeHue. [loHsATHE 3iIeMEHTapHOroO akTa
peakuuu. [Ipoctsie peakuuu. Knaccudukamus npocTblX peakinii 10 MOJIEKYJISIPHOCTH.

KuneTtnka HeoOpaTUMBIX peakiMii IEpPBOTo, BTOPOTo, TPETHETO U M-HOT'O MOPSIKOB.

Meroas! onpeneneHus NOPSIAKOB PEAKIIUN.

3aBUCUMOCTh CKOPOCTH peakiuu oT temnepatypsl. IlpaBuno Bant-I'odda u ypaBHeHne AppeHunyca.
TemnepaTypHblii KOOPOUIUEHT CKOPOCTH. DHEPrusl aKTUBALIMKM XUMUYecKol peakuuu. CrocoObl pacueTa
SHEPTUM AKTUBALUH.

CrnoxHple peakuMH: OOpaTUMble, MapajjielbHble, IOCIeA0BaTeNbHbIe, colpsbkeHHble. [loHaTue o
JUMUTHpYIOIIEH craguu. POTOXMMUYECKHE peaklnu. 3aKOH SKBHBAJIEHTHOCTH OWHINTEHA. KBaHTOBBIN
BBIXOJl. XHWMHYECKOE JICMCTBUE W3JIYYEHUU BBICOKUX dHepruid. Pammonu3 Boxawl. llenmHbie peakuuu.
OcoOeHHOCTH KMHETHKHM LEeNHbIX peakiuid. [IpocTeie M pa3BeTBieHHBIE IlenHd. Bo3HUKHOBEHHE U OOPHIB
ueneit. Ponb paaukaios.

Teopernueckne NPEICTaBICHUS XUMUYECKOW KHHETUKU. TeopuM aKTMBHPOBAHHOIO KOMIUIEKCA H
AKTUBHBIX CTOJKHOBEeHMU. Teopust abcomoTHRIX ckopocTeit. Ctepudeckuit pakTop. IHTPOTUNHBIN (HaKTOp.
AKTUBUPOBaHHBIA KOMIUIEKC. VICTUHHAS SHEPIHs aKTUBALIMM XUMUYECKON PEaKIINH.
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7. KATAJIM3

Kartanutnueckue peakuuu. Mexanusm peakiuil. IlonoxurenbHbIi 1 oTpUIaTenbHblid KaTanu3. O0mue
cBoiicTBa Kartanu3aTopoB. Muruburopsl. IIpomortopsl. OTpaBiieHue U crapeHue KaTajlin3aropoB. BriusHue
KaTaJIn3aToOpa Ha YHEPTUIO0 AKTUBALIUH.

I"'omorennsii katanu3. Teopus roMOreHHOro Karanusa. Ponb npomMexyToYHbIX IPOAYKTOB. M3MeHeHne
SHEPIUM AKTUBALIMU IIPYU TOMOT€HHOM KaTaJIu3e.

I'ereporennsiii katann3. OCOOEHHOCTH KaTalU3aTOPOB JUIsl T€TEpPOreHHOro Karanusa. Buisl TBepIbIxX
KaTaJu3aToOpOB U CIOCOObI X MOJIydeHUsl. MeXaHn3M reTeporeHHO-KaTaIuTUYECKUX peakuuid. Pusndeckas
u xuMudeckas aacopouus. Auddy3nonHas u kuHeTndyeckas o0JIacT NPOTEKAHUS T'€TEPOreHHOr0 KaTajln3a.
N3menenue »sHepruM IpU TETEPOreHHOM KaTtanus3e. VCTMHHAs® M KakKyllascs 5SHEPrud aKTUBaLUU
reTepOreHHO-KaTaIMTUYECKUX PEaKIIUM.

8. JIEKTPOXUMMUSA

PactBopb! 31€KTpoanTOB. Teopus 3JIEKTPOJUTHYECKON Aucconuanuu AppeHuyca U €€ OorpaHUYEHUS.
OcCHOBHbIE TOJOXEHUS TEOPUM CUIIBHBIX 3JIeKTposnToB. MoHHas atmocdepa. KoHcraHTa U cTeneHb
JMCCOIMAIIMK AJIEKTPOJIUTOB 3aKkoH pasBereHuss OcTBanbaa. AKTUBHOCTh U KOI()(UIIMEHT aKTHBHOCTH.
Nonnas cuna. [IpaBuiao MOHHON CHIIbl. 3aBUCUMOCTB KO3 (UIIMEHTa AKTUBHOCTH OT MOHHON CHJIBL.

YaensHas W MOJIpHAs SJCKTPUYECKHE MPOBOAMMOCTH, 3aBUCHMOCTh HMX OT Pa3MYHBIX (DaKTOpPOB.
OKBHUBAJICHTHAsl  JIEKTPOIPOBOJHOCTh IMpU  OECKOHEUHOM  pa3OaBieHMM. [loIBHMKHOCTH  HMOHOB.
DnekTpohopeTHIECcKOe M PeaKCallMOHHOE TOPMOKEHUE MOHOB. DcTaeTHBIM MEXaHU3M MEePEeHOCAa NOHOB
TMJIPOKCHIa M TUApPOKCOHUs. Yucna mnepeHoca HOHOB. IlpakTuyeckoe NpHUMEHEHHE W3MEpEeHUH
ANEKTPUYECKON TPOBOJUMOCTH.

DNeKTpOHBIE MPOLECCHI, ralbBAHUYECKHE 3JeMEHThl. BO3HUKHOBEHHE MOTEHIMAda Ha TPaHULE JBYX
¢a3. CtpoeHre ABOHHOTO SJIEKTPUYECKOTO CIIOS Ha TPaHMIIE METa-pacTBOp. YpaBHeHuss HepHcra s
pacuera snektpoaHoro noreHiumana u OJ[C. XuMudeckue M KOHLEHTPALMOHHBIE TalbBaHUYECKHE
aneMeHThl. Onektpoasl | u Il pona, ra3oBble 371€KTPOJbl, OKUCIUTEIHHO-BOCCTAHOBUTENbHbBIE (PEIOKC)
a51eKTpobl. CTaHJapTHBIE 3JIEMEHTHI U 3JEKTPOJIbl. DIEKTPOXUMHUYECKHUE LIEIIH.

TepMoanHaMuKa rajbBaHMUYECKOro 3jemeHTa. Mcnonbp3oBanue ypaBHeHuil ['mOO6ca-I'enpmronbua s
pacuera TemIoBbIX 3(P(PEKTOB MEKTPOXUMUIECKON peakIMM U TalbBaHUYECKOTO 3JIEMEHTA.

6. OBPASOBATEJ/IBHBIE TEXHOJIOT'UHN

[Ipu u3yyeHn TeOpeTUYECKOro Kypca Ha JIEKIHAX MpeyCcMaTpUBaeTCs 3a10KEHHE MaTepralia B BUIE
npe3eHTauu. OTIeNbHbIE JIEKIIUU U3J1aratloTcs Mo NpoOIeMHOM TEXHOIOTHH.

Ha nexnusix MCHoibp3yroTCsi B KauecTBE JEMOHCTpallMOHHOro Mmarepuana Ilepuonuyeckas cuctema
anemeHToB Jl. V1. MeneneeBa u psiji APYyrux CIpaBOYHBIX TAOJHII.

[Ipy wu3ydyeHMHM OTHENBHBIX pa3/ieJoB Kypca MpeaycMaTpUBAaeTCsl IOCTAaHOBKA JIEKIIMOHHBIX
J€MOHCTPAIIMOHHBIX OIBITOB.

Hekortopele pa3genbl TeEOpeTHYECKOro Kypca M3Yy4yarOTCsl C HCIIOJNIBb30BAaHHEM OIepexaromien
CaMOCTOSITENTbHONU Pa0OTHI: CTYJCHTHI MOJIyYaroT 33/1aHUsI Ha 03HAKOMJICHHE C HOBBIM MaTEpHaJIOM JI0 €ro
U3JI0’KEHUS Ha JIEKIUH.

Ilepen ouepenHol JeKuMEH, KaK MPaBUIO, MPAKTUKYIOTCS «IETYYKH» MO MaTepHally Mpeablayliei
JEKUMU. DTO TO3BOJSET ONpEAENUTh CTENEHb YCBOCHUS H3JIOKEHHOro paHee marepuana. /s Gomee
OCHOBATEJIbHOM OLIEHKM YCBOSIEMOCTH TEOPETHYECKOI0 MaTepuaia CTyJE€HTaMH HCIOJB3YIOTCS TECTHI, a
TaK)X€ TPaJULUOHHBIE MMCbMEHHBIE U YCTHbIE KOHTPOJbHBIE MEPONPUATHS (KOJJIOKBUYMBI, KOHTPOJIbHbBIE
paboThI, cobeceIoBaHuUE).

[Ipn mpoxoxxaeHuu 1a00paTOPHOTO MpakTUKyMa CTyAEHTaM IMpeiayiaraerca padoTaTb B MallbIX
rpymnmnax: yueObHas rpymnmna pa3oMBaeTcsi Ha HECKOJIbKO HEOONBIINX TPYII — MO 2-3 YeIoBeKa.

Kaxxnas rpynna BbImoSHSET 3aJaHue (J1aOOpaTOpHbIE ONBITHI) U3 J1A0OPATOPHOTO MpPAaKTUKyMa I10
¢usnueckoit xumuu. [Iporecc BbIMOIHEHUS Ta0OPATOPHBIX OMBITOB OCYIIECTBISIETCS Ha OCHOBE OOMEeHa
MHEHUH 1 BBIOOPA ONTUMAJILHOTO ITyTH PELIEHUS.
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Ha ocHOBaHMM TIONy4EHHBIX JAHHBIX II0 BCEM ONBITAM KaXKIbId CTYIEHT 3allOJIHACT CBOU
71a00OpaTOpHBIM JKypHaJI, TJI€ 3alMChIBACT PE3YJIbTAaThl ONBITOB, HAOIIOACHHUS, COCTAaBIACT YpaBHEHHS
peakuuii XMMHUYECKHX IPOLIECCOB, €CIU HYKHO IPOU3BOAUT COOTBETCTBYIOIIME PACUYETHI U PE3YJIBTATHI
MPEJCTaBISAET B BUAE IpadMuecKoil 3aBHCUMOCTH.

Ha cobecenoBanuu ¢ mpernojaBaTeseM CTYAEHT IPEACTaBISAeT O(OPMIIEHHBIH OTYET IO JaHHOM
nabopaTopHoii paboTe M OTBEYaeT Ha BOMNPOCHI IPENOJaBaTelNs, CBA3aHHBIE C METOAMKOH paloThI,
pesyabTataMu U BbiBoJaMmu. [lo psny paboT npegycmarpuBaeTcs IMPUMEHEHHE TECTOBOIO MeToza
«3allUThD».

I'pynnoBas paGoTra B XMMHYECKOH JIaOOpPAaTOPUM CTUMYJIMPYET COIJIACOBAHHOE B3auMoJieiicTBHE
MEXJy CTYACHTAaMH, OTHOIICHHS B3aMMHOW OTBETCTBEHHOCTH M COTpyaHHuecTBa. llpm QopmmpoBanuun
IPyNIl YYWUTBHIBACTCS [Ba IPU3HAKA: CTENEHb XMMHYECKOH IOATOTOBIECHHOCTH CTYAEHTOB M XapakTep
MEXJIMYHOCTHBIX OTHOIICHWH. B psize ciydaeB cTylqeHTaM caMHMM Hpeiaraercs pa3OuThCs Ha TPYIIIIBL,
COCTaB KOTOPBIX BIOCIIEACTBUU MOXKET KOPPEKTUPOBATHCS JUISl TOBBILICHUS KauecTBa paboThI.

B nmaboparopHOM MpakTHKyMe IIpH BBINOJHEHUHM OTACIBHBIX ONBITOB HCIOJIB3YETCS METOJ
IpoOJEeMHOro OOy4YeHHUs: CTYIEHT IOJy4yaeT 3aJaHue Ha XMMHYECKUH HpOolecc, METOIUKY KOTOPOro OH
JOJDKEH TIOA00paTh CaMOCTOSTENBHO, HCXOSl M3 MMEIOIIMXCS PEaKTUBOB, OOCYIHUTH €€ C MPErnoaaBaTeeM U
3aT€M IPUCTYIUTH K €T0 BBIIOJHEHUIO.

7. IEPEYEHb YYEBHO-METO/IMUYECKOI'O OBECIIEYEHUSI 1151 CAMOCTOSITEJILHOI
PABOTbI OBYYAIOLUXCS MO JUCHUILIMHE (MOY.JIIO)

.HGKI_[I/IOHHBIG 3aHATUS IIPOBOJATCA 1 pa3 HEACIIIO B 00beMe 2 4acoB B IIATOM CEMCCTPC U 3 yacoB B
CCAbMOM CEMECTPCE. ﬂa6opaT0pHLIe 3aHATHUSA ITPOBOIAATC CIKCHCACIIBHO B 00beMe 6 4Jacos B HEACIIIO.
Ilocne okoHYaHMS N3YUYCHUA K&)K[[Ofl TEMBbI CTYACHTHI IPOXOAAT TCCTUPOBAHUC, CO6CCCIIOBaHI/Ie, BBIITIOJIHSA -

10T KOHTPOJIbHbBIE paOOTHI.

7.1. IlepedeHb-y4eOHO-METOAMYECKOTO OOECTIeUeHHs 1l 00YJaIOIUXCs O JUCHUIUINHE!

1. 'epacumos .M. u ap. Kypc ¢puznueckoit xumun.M.: Xumua.1969,1.1;1970,1.2.
2. Kupees B.A. Kpatkuii kypc ¢puznyeckoit xumun. M.: Xumus, 1978
3. Epemun E.H. OcHOBBI XUMH4€eCKOI KMHETUKHU. Y4eOH.mocobue. M.: BeIciIas mikoia,1976.
4. Namackun b.b., [Terpuit O.A. Dnexrpoxumus. YuebH.mocodue. M.: Beiciias mikosia, 1987.
5. Kaprymunckas AWM. u ap. COOpHHK 3a1a4 MO XMMHUYECKON TepMmoAnHamuke. M.: Briciias mikona,
1983.
6. Kucenesa E.B. u ap. CoopHuK TpUMepoB U 3a7a4 1o ¢puzndeckoit xumun. M.: Beicias mkona, 1983.
7.Kpatkuii cipaBoYHHUK (PU3HKO-XUMHUYECKUX BEIMUYWH, Noa.penakuueit Pasnens A.A. u IlonomapeBoit

AM. JI.: Xumus,1983.

7.2. Yxazanus 11t 00y4Jaromuxcs 0 OCBOCHHIO JUCIUTUTHHBI

17



Taoauna 7.1.. Coaep:kaHue caMmoOCTOATEIbHONH padoThl 00y4arOIUXCS

NeNe Temvi/6onpocewl, 8biHOCUMbLE HA CAMOCMOAMETbHOE U3YYEHUE Kon-60 Dopmot
o/ padomul
uacoe
5 cemecmp
1. | I'paduyeckne u aHATUTUYECKHE METOJbI OLICHKH OTKJIOHEHUH CBOWCTB 2 cobeceoBaHue
peaJbHBIX CHUCTEM OT CBOHCTB HJCANbHBIX. 1epMOJMHAMHYECKHE
cUCTeMbl.  TepMOaMHAMHYECKHE  CUCTeMBbl. TepMoIuHaAMUYECKHe
nepemeHHble. CTaHAApPTHBIE COCTOSHUSI M CTaHJAPTHBIC TETUIOTHI
XUMHUYECKHUX PEaKIIHA.
2. | 3aBUCHMOCTh TEIUIOEMKOCTH OT TEMIEpaTypbl M pPacdeThl TEIJIOBBIX 2 cobecenoBaHue
3(PeKTOB peaKimii. TECTOBBII
KOHTPOJITb
3. | 3mMeHeHHne OSHTpONMMHM M30JMPOBAHHON CHUCTEMBl M HalpaBleHUE
nporiecca.
4. | Iloctynat [lnanka u abconroTHASI SHTPOMUSL. 4 cobecenoBanue
TECTOBBIN
KOHTPOJIb
5. | ®ynnamenTanbHoe ypaBHeHue ['nb0ca. Dueprus ['enbMromnsiia, 3HEPrust 4 cobecenoBanue
['u606ca 1 ux cBOMCTBA. TECTOBBIT
KOHTPOITb
6. | Meromsl pacueTa SHTPOIIMHU, BHYTPEHHEH SHEPTUH, SHTAIBIINN, SHEPTHH 4 cobecenoBaHue
I'enbmrosnbiia v 3Hepruu [ nooca.
7. | YcnoBusi paBHOBECHSI M KPUTEPUH CAMOIPOHM3BOJIBHOIO MPOTEKAHUS 4 cobecenoBaHue
MIPOIIECCOB, BEIPAXKEHHBIX Yepe3 XapaKTePUCTUYECKUE (PYHKIIMH.
8. | YpaBuenme [uO6ca-I'enpMronbpia W ero ponb B XuMmuH. Pabora 4 cobeceloBaHuE
XMMHUYECKOr0 Ipolecca.
9. | HenneanbHble )KUAKHE PACTBOPHI M IX CBOWCTBA. 4 cobeceoBaHuE
TECTOBBIN
KOHTPOITh
10. | KoaddunmeHnTsl ak THBHOCTH U MX OIIpeJIeJICHHE. 4 cobecesioBaHUE
11. | PacTBOpuMOCTb B HJI€AJIbHBIX U IPEJENbHO pa30aBIE€HHBIX PaCTBOPAX. 4 cobeceloBaHNE
12. | OcmoTruveckre u MeMOpaHHBIE PAaBHOBECHS B PACTBOPAX. 4 cobeceloBaHUE
13. | YpaBuenue Knaneiipona-Knasuyca u ero npuMeHeHue. 4 cobecesioBaHUE
14. | ®a3oBble nepexo/ibl BTOPOro psijia. YpaBHeHUE DpeHdecra. 4 cobeceloBaHUE
15. | Cucremsl, oOpa3yrolye TBEp/ble pacTBOPHl U XUMUYECKHE COCAMHEHUS 4 cobecesioBaHUE
C KOHIPYDHTHOM M  MHKOHI'PDYDHTHOM TOYKOM  IUIaBJICHUS
OBTEKTUYECKasl U MEPUTEKTUYECKas TOUKH.
16. | OrpannueHHast B3aMMHAasi pACTBOPHMOCTD TPEX KHUJIKOCTEH. 4 co0eceloBaHNE
17. | Jlokanu3oBaHHAs W JeJOKalM30BaHHas aacopOuus. IM3o0apel u 4 cobecesioBaHUE
M30TEePMBI  afcopOIuu. AgmcopOuust u3  pactBopo. [ nbOOcoBckast TECTOBBIN
aacopbuus. [Nomumonekynspuas ancop6rusi. Merox bOT. KOHTPOJIb
6 cemecmp
1. | TepmoamHamMuvecKkas TPAaKTOBKA MOHITHS O XUMUYECKOM CPOJICTBE. 14 cobecenoBanue
2. | PacueTbl KOHCTaHThI PABHOBECHS] XUMHUYECKUX PEAKLIUH. 14 cobecesioBaHUE
3. | KuclioTHO-OCHOBHOM KaTajiW3 B TPOMBINIICHHOCTH. | eTeporeHHbBIH 14 cobecenoBanue
KaTaJlu3 B MPOMBIIUIEHHOCTH. [leonmuThl u ux cBoiicTBa. MeTayuibl Kak TECTOBBIN
KaTanau3aTtopsbl. [[pOMBINIUIEHHBIN KaTaJIN3. KOHTPOITb
4. | DnexTponau3 B NPOMBIIIIEHHOCTU. bopb0a ¢ Koppo3uei. 13 cobecesioBaHUE
TECTOBBII
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KOHTPOJIb

UTOI'O: 119

8. OHEHOYHBIE CPEACTBA JUISI TEKYIIET'O KOHTPOJISI YCIEBAEMOCTHU "
INPOMEXYTOYHOU ATTECTALIUA

Bonpocul ona cobecedosanusn

Bapmuanr 1

1. IlpuBeaure u3BecTHblE BaM (POPMYJIMPOBKM IEPBOr0 Hayajga TEPMOAMHAMHUKU M HAIUILUTE €ro
MaTeMaTH4ecKoe BbIpaxkeHue. [IpoBeauTe ero aHaiu3 Mpu pa3iIuvHbIX YCIOBUSIX.

2. Yto Ha3bIBaeTCs TEPMOAMHAMHUUECKON cucteMoii? Kakue cuctemMbl Ha3bIBalOTCS U30IMPOBAHHBIMU ?

3. Kakue cucrembl Ha3bIBAIOTCS 3aKpbIThIMA? OTKpBITEIMU? [IpuBenTe IPUMEpHI.

4. Yo TaKoe BHYTPEHHSS SHEPTUS CUCTEMBI ?

5. Uto HaszwiBaeTcst pyHKIHMEN cocTosAHUs crucTeMbl? [lepeunciuTe n3BecTHbIC BaM (DYHKIIUH COCTOSTHHS.

6. Uto Ha3bIBaeTCs TEIUIOBBIM A ()EKTOM peakIuu?

7. Yemy paBHa paboTa pacIIMpEeHHs OJHOTO MOJISI HMICATBHOTO ra3a MpU HU30XOPHOM, M300apHOM H
M30TEePMHUYECKOM IIporieccax?

8. KakoBa cBsI3b SHTAIBIIUK C BHYTPEHHEH SHEprUen?

9. Yto Ha3bIBaeTCs yAENbHOM, MOJISIPHOM, CpeiHENH U MCTUHHOM TEIIOEMKOCThIO?

10. ChopmynupyiiTe HyIeBOE HAYaJI0 TEPMOTUHAMUKH.

11. Chopmynupyiite 3akoH ['ecca u ero cieacTBusl.

12. Yo Ha3bIBaETCS CTAaHAAPTHOM TEIIOTON 00pa30BaHuUs BEIIECTBA?

13. Yto Ha3bIBaeTCs CTaHAAPTHOM TEIUIOTOM cropaHus BellecTBa?

14. Kak paccuuTaTh CTaHIApTHBHIM TEIUIOBOM A((eKT peakuuud ¢ MNOMOIIbI CTAaHJAPTHBIX TEIJIOT
00pa3oBaHMsl U CTOpaHUs?

15. Kakoe cooTHolIEHNE UMEETCS MEXY TEIUIOBBIMU 3 (deKTaMu peakuu MpHu MOCTOSHHOM 00beMe U
MIOCTOSIHHOM JIaBJIEHUU ?

16. Kak TerioBoil d3(PQeKT XMMHUYECKOH peakmuyd 3aBUCHT OT Temreparypel? BeiBemute
middepeHnmanbayto Gopmy ypaBHenus Kupxroda.

17. BoiBenute ypaBHenue Kupxroda B uHTerpanpHoit popme.

18. VI3mMeHeHue TeII0eMKOCTH CUCTEMBI B XOJI€ PEaKLIMU B HEKOTOPOM MHTEpBaJie TeMIepaTyp MEHbIIEe
Hynas. Kak m3meHseTcst TeruioBod >(QQeKT STOH peakiuu IMPH TOBBIIIEHUH TEMIIEpaTypbl B JTaHHOM
UHTepBae?

19. M3mMeHeHne TeII0eMKOCTH CUCTEMBI B XOJI€ peakilii B HEKOTOPOM MHTEpBaJle TeMIepaTyp Oobiie
Hyns. Kak wu3mensercss TeruioBod »QQekT 3ToH peakuuu NpH TMOBBIIEHUH TEMIIEpaTypbl B JaHHOM
UHTEepBasEe?

20. IIpuBenute (GOpMyIUPOBKM BTOPOro Hayajga TepMOAMHAMUKW. Hamummre ero maremaruyeckoe
BBIpaKEHHE JIJIs1 0OpaTUMBIX U HEOOPATUMBIX MPOIIECCOB.

Bapuanr 2

1. Hanmumute MaTeMaTHYeCKOe COOTHOIIIEHUE MEXTY SHTPOIUEH U TEeINIOTOW HEOOpaTUMOTo MpoIiecca.

2. Kak paccuurtaTh M3MEHEHHE SHTPOINHUHU B Ipoliecce (a3zoBOro nepexoja (UcmapeHue, MiiaBieHUE,
BO3TOHKA)?

3. Kak paccuuThIBaeTCs M3MEHEHHE SHTPOMUHU CHUCTEMBI MPU MPOTEKAHUUW XUMHUYECKUX peaklui 1Mo
M3BECTHBIM 3HaueHuAM S° yuacTHUKOB peakuuu? [Ipuseaute mpumep.

4. MOXHO JTU CyIUTh 10 3HAYEHUIO SHTPOIHUH O HANPABJICHUH IPOIEcca B HEU30JIMPOBAHHON CHCTEME
(OTKPBITOH ¥ 3aKPHITOM)?
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5. Kak cBs3aHa 3HTponMsi ¢ TEPMOAMHAMMUYECKOW BEPOSTHOCTBIO cucTeMbl? [IpuBenute ypaBHEHUE
BosbiiMana u 00BSICHUTE 3HAYSHUS BXOSIIUX B HETO BEJTMYHUH.

6. Kakue Bl 3Haere TepmoauHamuueckue noteHuuansi? I[lpuBenure Gopmynbl uis UX pacdera U
00J1aCTh MPUMEHEHUSI.

7. Ilpu Kakux ycIOBHSAX BHYTPEHHsISI SHEPTHsI MOKET CIYKHUTh KPUTEPHEM HallpaBiIeHUs rpouecca?

8. Ilpm kakux YCIOBUSIX HM3MEHEHHE ODHTAIBIIMU  SABISETCA  KPUTEPUEM  BO3MOXKHOCTH
CaMONPOM3BOJILHOIO TpoLecca?

9. Kak u3mensercst sHeprusi ['mb60ca u sueprust ['enpMmronblia mpu HU30TEPMHUECKOM PACIIMPEHUH
OJTHOT'O MOJIsl UJ€alIbHOTO Ta3a B MHTepBaie oT Vi 10 V,7?

10. Yemy paBuo 3nauenune AG s o0paTuMoii peakliuu B COCTOSTHIM PAaBHOBECHS ?

11. HUcnonb3ys ypaBHeHuEe boibpliMaHa MOKaXUTE, K KAKOMY 3HAUEHUIO CTPEMUTCS HHTPOIHUS
UeaIbHOI0 KPUCTAILIA IPU NPUOIMKEHUU TeEMIIEpaTyphl K a0COIIOTHOMY HYJIIO.

12. TlpuBemute (HOPMYTUPOBKY M MaTEeMaTUYECKOE BBIPAKEHHE 3aKOHA JCHCTBYIOUIMX Macc JUis
00paTUMBIX PEAKIIUH.

13. Chopmynupyiite onpeneneHrne XUMAYECKOTO paBHOBECHS. UTO MPOW30MIET MpPU PaBHOBECHUU CO
CKOPOCTBIO OOpaTHOM peakluy, €CIi CKOPOCTh MPSIMON YBEIMUYUTCS BJBOE?

14. Hanumute ypaBHEHHE W30TEPMBI XUMUYECKOi peakimnu Bant-I'odda nnokaxkure, kakue BOIPOCH
MO>KHO peniarh, IPUMEHSIS €TO0.

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

16. HanumuTe ypaBHEHHE 3aBHCHMOCTM KOHCTaHTbl XMMHUYECKOTO PaBHOBECHs OT TEMIIEpaTypbl B
muddepeHmanbHON GpopMe U MpoaHATUZUPYITE ero.

17. BeiBenuTe ypaBHEHHE 3aBUCUMOCTH KOHCTAHTBI PABHOBECHS OT TEMIIEpPaTyphl.

18. Ilokaxxute Ha pUMepax cnocoObl pacyera u3MeHeHus sHeprun [ n60ca u sueprun ['enpmromnsia B
X0J1€ XUMUYECKOU PEAKIUH.

19. BeiBenuTe ypaBHEHHS M30XOpPBI U M300apbl XUMHUYECKOH peaknuu. UTO MOKHO PacCUMTaTh C MX
IIOMOIIBIO?

20. BeiBeguTe ypaBHEHHE JUIS pacueTa KOHCTAaHTHI XMMHYECKOTO PAaBHOBECHS PEAKIHU C MOMOIIBIO
CTaHJAPTHBIX TEPMOJUHAMUYECKHUX BEJIMUUH — U3MEHEHUS SHTAIBIINY U SHTPOIHH.

Bapuant 3

1. OnuummTe NMPUHLIMI pacyeTa COCTaBa PAaBHOBECHOW CMECH IO MCXOJHOMY COCTaBY M KOHCTaHTE
paBHOBecHs. UTO TaKO€ TEOPETUIECKUN BBIXO] IIPOTYKTA PEAKIINH ?

2. KakoBo BIIMsIHUE J1aBJICHUS Ha IOJOXKEHHWE PABHOBECHS peaklMif, MpoTeKaroIuX B razoBoi daze?
IIpuBenure mpumep.

3. IlpuBenute npumep obpaTUMOil rereporeHHol peakiuu. Kakas cymiecTByeT 3aBUCUMOCTb MEXKAY
JaBJICHHEM JAMCCOIMAIIIH U KOHCTAaHTOH paBHOBECHS ?

4. Yem OTIMYAIOTCS TOMOTEHHBIE U TeTepOoreHHble cucteMbl? JlaliTe onpeaeneHue NOHATHH «da3za» u
«komnoneHT». [IpuBenuTe mpumepsl. UTO Takoe YMCIO0 HE3aBUCHMBIX KOMITOHEHTOB ?

5. Yo Takoe YuciIo TepMOAMHAMHUYECKUX cTeneHel cBoboabl? Chopmynupyiite npasuio ¢a3 'udoca.
PaccumnraiiTe BApHaHTHOCTH CHCTEME, COCTOSIIEN U3 BOJHOTO PACTBOPA Caxapo3bl B IPUCYTCTBUHU BOJSHOIO
1apa U HaXOJSIIEHCS B 3aKPBITOM CTEKISIHHOM COCYJE.

6. Uro Ttakoe namarpamma coctostHuA? IM300pazure auarpaMMy COCTOSIHHSI OJHOKOMITOHEHTHOMW
CHCTeMbI (Ha IpUMepe BOJIbI) M OTHILIHTE €€.

7. BeiBenure ypaBHeHue KnaneipoHa s (a3oBbIX MNpeBpallleHud WHAWBUIYaJbHBIX BEIECTB.
[Tonp3ysicb UM, OOBSCHUTE HAKIIOH JIMHUM PAaBHOBECHUS >KUJKas BOJA — JieJl B CTOPOHY OCH JaBJICHUN Ha
yarpaMme COCTOSIHUSI BOJIBI.

8. BoiBenure ypaBHenue Kumaneiipona—Knaysnyca mis npoueccoB ucnapenus (kunenusi). [Tokaxwre,
KaK MO>XHO HCIIOJIb30BaTh 3TO YPAaBHEHHE B TEXHOJIIOIMYECKUX MPOLECCaX.

9. OnummTe nmpuMeHeHne TepMorpaduyeckoro ananusa B papmaruu. OObsicHUTE PU3NUECKUN CMBICI
OTJENbHBIX YYaCTKOB KPUBBIX OXJIaKJICHHUS MHIMBUyalbHBIX BEIIECTB U OMHAPHBIX CMECEH.
10. U306pa3ute nuarpamMMmy IUIaBJIEHUS HEUM30MOp(HON OMHApHOW CMecH JIeKapCTBEHHBIX BEIIECTB,
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OIUIINTE MPUHIIMII €€ MIOCTPOEHUS C UCIOIb30BAHNEM KPUBBIX oxyaxaeHus. Chopmynupyiite u o0ObsICHUTE
IIPaBWJIO pbluara NPUMEHUTEIBHO K IMarpaMMaM COCTOSIHUSL.

11. Ucnonp3ys quarpaMMy IiaBiieHus, copMynupyiite nouarue o0 3BTEKTUUECKUX cMmecsax. [IpuBennTe
IIPUMEPBl 3BTEKTHUUECKUX OMHAPHBIX CMECEH JIEKAPCTBEHHBIX BEIIECTB (C YKa3aHHUEM TEMIEpaTyphl
IUIaBJICHUS U COCTABA).

12. TlpuBeaure nuarpaMMy IUIaBICHHS OWHApHON cMmecH, OOpa3ymolieldl B pacIiulaBe XHMHYECKOe
coeauHenue. Jlaiite onucanue Bcex ee (ha3oBbIX MOJICH U KPUBBIX PABHOBECHSL.

13. Onumure TtpeyronbHuk [uOOca s oToOpakeHus cocTaBa TpPOWHBIX cmeced. llokaxure Ha
KOHKPETHOM IIpUMEpE, KakK C €ro MOMOLIbI0 OIPEEIUTh COCTaB CMECHU B KOHKPETHOM TOYKE JHarpaMmbl ?

14. Chopmynupyiite 3akoH Payns u BeIBeOUTE €ro mMareMaTHyeckoe BbIpakeHHe. UTO Ha3bIBaeTCs
uzeasbHbIMU pacTBopamu? IIpuBenure npumepsl.

15. Kak BBIMISAST AuarpamMmbl “‘NaBiieHHE — COCTaB” M ‘“‘TeMIieparypa —CocTaB” i HWICaNbHBIX U JJIA
HeusleallbHbIX pacTBOpoB? ChopmynupyiiTe 3akoH JlanbToHa.

16. Cdopmynupyiite mepBbiii 3akoH KonoBasoBa. MiumocTpupyiiTe €ro ¢ MOMOMIBIO JUarpamMmmbl
«JaBJICHUE — COCTaB».

17. KakoBbl mpuuuHBl OTKJIOHEHWH OT 3akoHa Payns? Kak oHum oroOpaxkaroTcs Ha auarpammax
«nasienue — coctaB»? Chopmynupyiite Bropoit 3akon Konosanosa. Uto Takoe azeorponsl? Ilpusenure
IIPUMEPBHI.

18. OnmmuTe cBOMCTBa a3e0Tpolla «3THJIOBBIM CHMPT — BOJAA» U CHOCOOBI MOJIydyeHHUs] aOCOIHOTHOIO
(100%) cnupra.

19. Omnumure cnocoObl MEPEroHKH PacTBOPOB C HEOTPAHUYEHHO DPACTBOPUMBIMH >KUJIKOCTAMHU U UX
o0mue 3aKoHOMEpHOCTH. [lokakuTe ¢ MOMOIIBIO AMAarpaMM KHIIEHHUS «TeMIlepaTypa — COCTaB», KaKOH
KOMIIOHEHT MOKET OBITh BBIJEIICH [IEPETOHKOM B YUCTOM BU/IE.

20. Kak BBIIMISAMT [UarpaMMa COCTOSHHMSI OWHApHOM CHCTEMBI, COCTOSIIEH U3 OrpaHHYEHHO
pacTBOpUMBIX KuAKocTeH? Yro Takoe kputuueckas Ttemneparypa pactBopenus (KTP)? Ilpusenute
npuMepsl cMecer ¢ BepxHen KTP.

Bapuanr 4

1. Chopmynupyiite npaBuino AnekceeBa. M3o00pazute auarpaMMy pacTBOPEHHS CHUCTEMBI M3 JBYX
KUIKOCTEN C HUPKHEM KPUTUYECKOM TeMIepaTypor pacTBopeHus. [Ipusenure npuMepsl TaKUX CMECEH.

2. OOBsICHATE TIPUYMHBI M YCJIOBHS OTPAaHMYEHHOTO M HEOTPAaHMYEHHOTO PACTBOPEHHUS KUIKOCTEH.
[IpuBenuTe npuMepsl OTpaHUYEHHO cMemMBaronxcs xunkocredt ¢ nsymss KTP u onummre ux cBoicTBa.
N3o0pazurte quarpaMmy pacTBOPEHHUS.

3. OnumuTe MEeperoHKy BeUIeCTB € BOJSHBIM HapoM. Ha KakoM 3akoHE OCHOBaH 3TOT mpolecc?
BriBenuTe ypaBHEeHUE Ui pacueTa MOJISIPHON MaccChl IEPErOHsIEMOro BEIIECTBA.

4. OnumuTe NpUMEHEHHE IMEPEeroHKU ¢ BOJIHBIM MHapoM B (apmauuu. BeiBenuTe ypaBHeHue s
pacdera ko3¢ dulMeHTa pacxo/ia napa.

5. Omnummre NpUMEHEHHE >KUIKOCTHOM SKCTPAaKLUMU B TEXHOJIOTMH JekapcTB. Ha kakom 3akoHe
ocHOBaH 3ToT mponecc? [lpuBemuTe Maremarndeckoe BBIpa)KCHHE 3aKOHA. BwIBeawWTe ypaBHEHHE IS
BBIUYHCJIEHUS CTEIIEHU U3BJICUYEHHUS BELIECTBA.

6. ChopmymupyiiTe 3akoH pactupeneinenus HepHcra. BeiBenuTe ypaBHeHHe IS pacdyeTa paBHOBECHOMN
KOHIIGHTPALMU JKCTParupyeMoro BellecTBa B HCXOJHOM pacTBope (paduHare) mocie OJHOKPATHOW u
MHOTOKPaTHBIX ONEepaluii IKCTParupoOBaHusl.

7. BoiBeguTe ypaBHEHHE [Js1 BBIYMCIEHHS KOJIMYECTBA SKCTPArMpOBAHHOrO BellecTBa. UYTO Takoe
CTETIeHb M3BJICUCHUS TP JKUIKOCTHON IKCTPAKITHH ?

8. ChopmynupyiiTe OHATHE O PAacTBOpax, O PACTBOPEHHOM BelllecTBE W pacTBoputene. Kakue THIlbI
pacTBopoB cymiecTByloT? IlpuBeanrte pa3nuyHble CHOCOOBI BBIPAKEHHS KOHIICHTPAI[MM BEIIECTB B
pacTBopax.

9. Uro Ha3pIBaeTcsl KOJUIMTATUBHBIMU CBOiicTBaMu pacTBOpoB? Kakme w3 Hux Ber 3Haere? Omnummre
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KPUOMETPUYECKHI METOJl ONpeleleHHUs MOJSPHOM MacChl PacTBOPEHHOI'O BEIIECTBA (HEIIEKTPOJINTA).
BriBenuTe cooTBeTCTBYIOIIEE ypaBHEHUE. UTO Takoe KPUOCKOIMMYECKasi KOHCTaHTa?

10. BeoiBeguTe ypaBHEHHE MJIi BBIUMCICHHS MOJIIPHOW MAacchl PacTBOPEHHOTO HEIJIEKTPOIHUTA
H0yIMOMETpUYECKHM METOZIOM. UTO Takoe 30ynuocKonuyeckass KOHCTaHTa?

11. B uyem 3akitouaetcs siBjieHHe ocMoca? Kak BbIUKCISETCS OCMOTHYECKOE JaBIIEHHE B pacTBOpax
HeanektponutoB? IlpuBenure ypaBuenue Bant-I'odda. Onummre ocMOMETpHUYECKUI METOJ] ONpEACTICHUS
MOJIIPHOM MaccChl BELIECTB.

12. KakoBa BenWuMHA OCMOTHYECKOTO NaBicHHs KpoBu? [IpuBenurte Kiaccu(UKAIMIO PacTBOPOB IO
BEJIMYMHE OCMOTHYECKOro apieHus. Kak B MeAMIIMHE HCIOJB3YIOTCS CBOWCTBA T'HMIEPTOHUYECKHX
pacTtBopoB? UTO Takoe H30TOHHPOBAHUE?

13. Kak BpluMcnsieTcss OCMOTHYECKOE JIaBJICHHE B pacTBOpax 3JIEKTpoJuToB? BriBeauTe ypaBHeHue,
CBSI3BIBAIOIEE HM30TOHUYECKUN KOI(PQPHUIMEHT CO CTENEeHbIO IUCCOIMALMU JJIeKTponuTa. UTo Takoe
Ka)KyIIasCsl CTENEeHb TUCCOLMALUU CUIIBHOTO AJIEKTPOJINTA U KaK €€ BBIYUCIUTD?

14. Yrto Takoe mu3uc, remonu3, miazmonu3? IlpuBeaure npumepsl. UTO Takoe OCMOTHYECKUN
koahdunment? Kak MOXKHO paccuuTaTh €ro BETUUUHY?

15. TlpuBeaure ypaBHEHHUS JUIsI BBIUYMCICHUS H30TOHHYECKOTO KOX(PQHUIMEHTa MO COOTHOIICHHUIO
BEJIMYUH OCMOTHUYECKOTO JaBIICHUS, ACTPECCHH 3aMep3aHusi W TMOBBIIICHHUS TeMIepaTyphl KUIICHHS
PacTBOPOB 3JIEKTPOIUTOB.

16. U3noxxute OCHOBHBIE MOJIOKEHUS TEOPUU DIIEKTPOIUTHUECKON AUCCOIMAIMU AppEeHUyca.

17. Yro Ha3pIBaeTCs CTENEHBIO AMCCONMAIMM M KOHCTAHTOW JUCCONMAluu d3JekTponuTa? Kakum
ypaBHEHHEM OHHU CBS3aHbI APYT C IPyrom?

18. Kakme CBOWCTBa pacTBOPHUTENS OINPEACISIOT €ro CIIOCOOHOCTh HOHH3HPOBATH PACTBOPSEMOE
BELIECTBO?

19. Yro Ttakoe pH pactBopa? Kak Benmumna pH cBsi3aHa ¢ HOHHBIM ITpou3BeeHreM BoabI? [lokakuTe
Ha ipuMepe pacuet pH mo konnenTpanuy noros H' 1 Hao60por.

20. OnuHakoBa JM KOHCTaHTa JMCCOIMALIMM AJIEKTPOJHMTAa B PA3JIMYHBIX pacTBoputessix? OTBer
WUTIOCTPUPYITE IPUMEpPaAMHU.

Bapmuanr S

1. Uro Ttakoe pa3BeneHue pacTBopa? BriBemuTe ypaBHeHHME 3akoHa pas3BeaeHuss OcTBaibaa s
OMHAPHOTO 3JEKTPOJIHTA.
[lepeuncinte OCHOBHBIE MOJIOKEHHS TEOPUH CHIIBHBIX 2JIEKTPOIUTOB Jlebasi—XOKKes.

2. Yto Takoe aKTMBHOCTb U KOA(P(HUIMEHT aKTUBHOCTH 3JIEKTpOJUTa B pacTBope? Kakum ypaBHeHUEM
aKTUBHOCTH CBSI3aHA C KOHIICHTpAIHen?

3. Uro takoe OydepHble pacTBOpbl? BhiBenute ypaBHeHue, cBs3biBatoniee pH OydepHoro pactBopa c
COOTHOIIICHUEM KOHIIEHTpaIuii 1 00BEMOB PACTBOPOB KOMIIOHEHTOB (Ha IIPUMEPE alleTaTHOTO Oydepa).

4. UYro Takoe OydepHas emkocTh pacTBopa? OmNUIINTE NOTEHIUOMETPUUYECKUN MeTol ee
AKCIIEPUMEHTAJILHOTO ONPE/ENIEHNUs C TOCTpoeHueM rpapuka «pH — o6beM TuTpanTay.

5. Kakue KOMIOHEHTHI KpOBU CcO3/al0T ee OyepHyto eMKOCTh? BriBenuTe ypaBHEHUS JUIsl BEIYUCICHUS
pH u pOH pactBopoB.

6. Uro Takoe MmoJBMKHOCTh MOHOB? YeM OHa OTIMYaeTcsi OT aOCOMIOTHOM ckopocTu BMkeHusn? Kakue
MOHBI 00J1a/1at0T HAaUOOJIBIIIEH TTOIBHYKHOCTHIO U TTOUeMYy ?

7. JaiiTe ompeneneHue yIeNbHOW M OSKBUBAJICHTHOW 3JIEKTpUUECKOW mpoBoauMocTu. Kakum
MaTeMaTHYECKUM BBIPRKEHHEM OHH CBSI3aHBI JIPYT C JOPYTOM H C DJIEKTPHYECKUM CONPOTHBICHUEM
pacTBopa?

8. Uto Takoe SKBHBaJCHTHAs JIEKTPUIECKasi IPOBOJMMOCTb IPH OECKOHEYHOM pa3BeneHnu ? [IpuBennTe
IIpUMeEp ee pacueTa ¢ moMolrsio 3akoHa Konbpayra. ChopmyaupyiTe 3TOT 3aKOH.

9. Uro Takoe koHAyKTOMETpHs? Kak ¢ MOMOIIBIO TaHHBIX KOHIYKTOMETPHYECKHX HW3MEPEHUH MOKHO
paccuMTaTh CTENEHb U KOHCTAHTY TMCCOLMAINY (MOHU3AIMK) c1aboro 3IeKTpoIuTa?

10. OnummTe TPUHIMIT KOHAYKTOMETPUIECKOTO TUTPOBaHUs. [IprBeInTe TUIIBI KPUBBIX THTPOBAHHUS TSI
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CIIy4aeB CUJIbHBIX U CcJIa0bIX KHCIOT U OCHOBAaHUH, a TAKXKE X CMECEH.

11. N3noxwure 3akonbl Dapanes A1 JEKTPOIIN3A.

12.Yt0 Takoe snextpon? M3 yero coctout rampBaHudeckas 1enb? Kak ycTpoeH XUMUYECKHM HCTOYHUK
TOKa (TaTbBAaHUYECKHI SJIEMEHT)?

13. Yro Ha3pIBaeTCA 3JIEKTPOXUMUYECKUMH PEAKLUIMU U B YE€M MX OTIMYUE OT APYTUX OKHUCIUTEIbHO—
BOCCTAHOBUTEIJIbHBIX PEaKIHii?

14. Kak Ha3bIBalOTCA 3JEKTPOAbI, HA KOTOPBIX MPOUCXOAUT PEAKIMS BOCCTAHOBJICHUS U Ha KOTOPBIX UIET
peakmust okucieHus? Kak 3apspkeHbl aHOA U KaTOJ B AJIEKTPOJIM3EPE U B FAJIbBAHMUYECKOM DIIEMEHTE?

15. Kakue noTeHIuManbl 1 Ha KaKUX IMOBEPXHOCTSX pa3jieia BO3HUKAIOT B pabOoTarolleM rajbBaHUu4eCKOM
anemenTe? Kakue n3 HUX MEIaloT MPH SJIEKTPOXUMHUECKUX U3MEPEHUSIX U KaK MX MOXHO YCTPAHHUTD?

16. OnuinuTe YCTPORCTBO U IPUMEHEHHE IEKTPOAOB MepBoro poja. [lpusennure npuMepsl 3IEKTPOIHBIX
peaKIvii, MPOTEKAIONINX Ha HUX, U (POPMYJIBI 3aITUCH JEKTPOJIOB.

17. OnuiuTe yCTPORCTBO U MPUMEHEHHE 3JIEKTPO0B BTOporo pona. IlpuBenurte npuMepsl 31€KTPOIHBIX
peaKIuii IPOTEKAIOIIUX Ha HUX, U (OPMYJIIBI 3aIIUCH 3IEKTPOJIOB.

18. OnwumwMre YCTPONCTBO M NIPHUMEHEHHE BOIOPOJHOTO HJIeKTpoaa. UTo Takoe cTaHIapTHBIH
BOJOPOIHEIH 31eKkTpoa? UeMy paBeH ero noreHuuan npu 25°C?

19. Yro takoe 3NMEeKTPOJBIKYIIAS CHJIa TadbBaHWYECKOro 3neMmeHta? Kak ee paccuMTarh C IMOMOIIBIO
SIEeKTpoaHbIX moreHimanoB? Kakum ypaBuenwem DJIC cBsasana ¢ AG® peakimu, NIpOTEKarolei B
dIIeMeHTe?

20.BeiBeaute ypaBHeHue HepHcera /uig pacuera 37E€KTPOJBIKYIIECH CHUITBI TaIbBAHHUYECKOTO 3JIEMEHTa U
MIOTEHIIMAJIOB OTAEIbHBIX 3JIEKTPOJIOB.

Bapuanr 6

1. Yrto Ha3bpIBaeTCs CTaHAAPTHOM OHIEKTPOABIXKYIIeH cmioii? Kak oHa cBsi3aHa C KOHCTaHTOM
paBHOBECHsI peaKIlMM, IPOTEKAIOLIEH B ralbBAHUUECKOM JIEMEHTE?

2. Kakue ranpbBaHMYECKHE 3JEMEHTBHI HA3bIBAIOTCS KOHIIEHTPAIMOHHBIMU? Kakue BETMYMHBI MOXKHO
OIPEJICNIUTh C UX MTOMOIIBIO?

3. Uro Takoe OKHCIMTEIbHO—BOCCTAHOBHUTEIBHBIE DJIEKTPOJABI M TallbBAaHMUECKHE diieMeHTHI? Kakune
BEJIMYMHBI MOKHO OIPEIETUTh C UX TOMOIIbIO?

4. Yro Takoe noreHmmomeTpusi? Kaknue moTeHnmoMerpuieckie MeToas! Bel 3Haete?

5. OnuumTe ycTpoicTBO CTEKISTHHOIO 3JIEKTpoia U MpUHIM AeiicTBus pH—metpa.

6. Uro Ha3piBaeTCsi XUMUYECKOH kuHeTHKoW? [IpuBenuTe onpeneneHne cperHeil 1 HICTHHHON CKOPOCTH
XUMUYECKOHN PEAKIUU.

7. Kak M3MEHSAI0TCS CKOPOCTh XMMHUYECKOM pPEaKIMM M KOHLEHTPAllUM pearupyrolux BEIIeCTB BO
Bpemenu? [IpuBenure rpapuueckue 3aBUCUMOCTH.

8. M3noxure 3aKOH NEHCTBYIOIIMX MAacC W MPHUBEIUTE €ro MaTeMaTH4ecKoe BbIpakeHue. UTo Takoe
KOHCTaHTa CKOPOCTH?

9. Yto Takoe MOJIEKYISPHOCTh XMMHUYECKOW peakuuu? V3II0KNTe KMHETHYECKYIO KIIaCCH(UKAIIIO
XUMHUYECKUX PEAKLUN Ha OCHOBE X MOJIEKYJIIpHOCTH. IIpuBeauTe npumepsl.

10. Yro Takoe mopsok XuMudeckoi peakuuu? Kak oH onpexnensiercsa? B kakux cirydasXx KHHETHYECKUH
MOPSI0K PEAKLMU paBeH MOJIEKYJIsipHOCTH? [IpuBeanTe MpuMepBhl.

11. MoHO 1M MO HaNKMCAaHHOMY YPaBHEHHIO XMMHMYECKOM peakuH NpecKa3aTh €€ KUHETUYECKH
nopsok? UTo Ha3bIBaeTCs peakLUsIMH IICEBIONOpsAKa (IICEBIOMOIEKYIISIPHOCTH)?

12. B kxakux ciy4asx KUHETHYECKHH TIOPSIOK pEeaKkIMy BBIpakaeTcsl MpoOHO# BemmumHOW? Kakume
MIPOIIECChl OTHOCSTCS K PeaklusIM HyleBoro nopsaka? [Ipusenure npumep.

13. BeiBenuTe ¥ IpoaHaATM3UPYHTE KHHETHIECKOE YpaBHEHHE JUTS PEaKIIUU TIEPBOTO MOPSIKA.

14. TlpuBeaute M NpOaHATU3UPYHTE KUHETUYECKHE YpPaBHEHUs peakUuil BTOPOro Mopsaka Mpu
OJIMHAKOBBIX U Pa3JIUYHBIX HAYAJIbHBIX KOHIIEHTPALUSIX PEAreHTOB.

15. Yro Takoe mepuoj MOJYNPEBPAIIEHUS U KaK OH CBSI3aH C KOHCTAHTOM CKOPOCTH Uil peaKiui
MIEPBOTO M BTOPOTO Mopsiika? B KakoM citydae OH 3aBUCHT OT KOHIICHTPALIUH ?

16. Kakue mMeTo/1bl MPUMEHSIOTCS [T OTPEIEICHUs IOPSIIKA PeaKLuu ?
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17. Kak BimsieT Temmeparypa Ha CKOpOCTh XxuMmuueckoi peaknuu? Cdhopmynupyiite npaBuiio Bant—
I'odda. Kak Beranciaute TeMmnepaTypHbiil KO3 uueHT?

18. IlpuBeauTe U MpoaHaTU3UpyiTe ypaBHeHHe AppeHuyca. O0bscHUTE GU3MYECKUN CMBICT BEIUYHH,
BXOJISAIINX B HETO.

19. Yto Ha3biBaeTcs sHEprueil aktuBanuu peakun? O0bsicHuTe ee puznyeckuit cMmpicia. Ha ocHoBanuu
KaKHX JJaHHBIX MOKHO PAaCCUUTATh SHEPTHIO AKTHBALIUH ?

20. Yro Takoe TemmeparypHbli KO3(pGUIHMEHT CcKopocTH peakiuu? Kak ero paccuurarp?
CdopmyupyiiTe IPaBUIO YBEIHUCHHSI CKOPOCTH PEAKIIUK C yBeIHUeHneM Temiieparypsl Ha 10°C.

Bapuanr 7

1. Ha ocHOoBe Kkakoro mpaBuja pa3paboTaH METOJ YCKOPEHHOTO CTapeHHs Ui ONpEesIeHUs] CPOKOB
TOJAHOCTH JIeKapcTB? B ueM ero mpenMyuecTa nepes KIacCuYeCKUM METOI0M ?

2. VI3105xuTe OCHOBHBIE TIOJIOKEHUSI TEOPUN aKTHBHBIX COYIapEHUH.

3. V3noxute OCHOBHBIE MOJOXKEHHUS TEOPUM IMEPEXOJHOT0 COCTOSIHMUA. UTO Takoe aKTMBUPOBAHHBIM
KOMILIEKC?

4. Kakue peakiuy Ha3bIBatOTCs napaienbHbiMu? [IpuBenuTe npuMepsl.

5. [IpuBenure npuMepsl ociaea0BaTeNbHbIX peakunil. [locTpoiite rpaduk 3aBUCUMMOCTH KOHIEHTPALlUU
pearupyomux BEIECTB OT BpEMEHU B I1OCJIEI0BATENBHON peaKkLnu.

6. Ilepeuncnure XapakTepHbIE MPU3HAKA M OCOOCHHOCTH IEMHBIX peakuuid. K Kakomy THIy LEmHBIX
peaKIMii OTHOCUTCS] OKUCIIEHUE KUPOB MPH KOHTAKTE UX C BO3AYXOM?

7. Uro takoe obOpatmmble peakuuu? I[lpuBemute mpumepbl. Kak cBs3aHbI MeXIy cO0O0W CKOPOCTH
MPSAMOM M 0OOpaTHOM peaKITHiA?

8. OmmmuTe 0CHOBHBIE 0COOCHHOCTH MPOTEKAaHUS TeTEPOTreHHBIX peakuuii. [IpuBeauTe mpumMepsl.

9. Uro takoe katanu3? Kakue BeliecTBa Ha3bIBalOTCA KaTajau3aTopaMu? B ueMm 3akmrouaercs mpuyuHa
KaTIMTUIECKOTO NeiicTBusA? Kak BIMseT KaTaau3aTop Ha SHEPTHIO aKTUBAIINU PEAKIHH?

10. IIepeuncauTe OCHOBHBIE IPU3HAKH, OTIUYAIOIINE FTOMOTEHHBIN U reTeporeHHbli katanu3. Onummure
Ha IpUMepe KUCIOTHO—OCHOBHBIN KaTajus.

11. M3noxuTe OCHOBHbBIE MOJOXKEHUS TEOpUH (MYJIBbTUIUIETHOM, aKTUBHBIX aHCcaMOJIeH, 3JEKTPOHHOIN)
TeTEPOreHHOr0 KaTaau3a.

12. Yro Takoe uHrn6uTopsl? IlpuBeanuTte npuMepsl 1EHCTBHUS U MCIIOJIb30BaHHUS HHTUOUTOPOB.

13. Yto takoe ¢epmentr? Kakue depmeHTH BBl 3HaeTe? B deMm 3akimrouaercs riaBHas OCOOCHHOCTH
(bepMeHTaTUBHOTrO KaTanusa?

14. OnummTe cxemMaTHYecKd MeEXaHU3M (epMEHTAaTUBHOTO KaTalu3a.

15. Yro takoe poroxumuueckue peakiuu? Kakue ctagauu GOTOXUMHUECKUX PEAKIMHA BaM MU3BECTHHI?
[TpuBenuTe mpuMepbl peakimii ¢ poToakTuBame. Kak cBeT BIUsSET Ha CPOK TOJHOCTH JIEKapCTB?

16. N3noxwure 3akoH (OTOXMMHUECKON SKBUBAJICHTHOCTH DHHIITEeHHA. YTO Takoe KBaHTOBBIN BBIXOA?

17. Cdopmynupyiite ¢oroxumuueckue 3axoHbl ['porryca—[lpeiinepa u bynzena—Pocko. Ilouemy
HEKOTOpble peakiuu TpeOyloT NpUMEHEHUs ceHcubunuzaTopoB? Kakyro ponb urpaer Xxijaopoduian B
¢dorocunTE3E?

Ilpumepnutit Komnjaekm 3a0anuii 0131 KOHMPOJAbHBIX padbom no oucyuniune « Duzuyeckas
XUMUA»

Bapmuanr 1

1. HanwmuTte ypaBHEHHE peakIuu cropaHus BemiecTBa (Tabmn.l). BeramcnuTe cTaHmapTHYIO TEIUIOTY
o0Opa3oBaHMs BEIIECTBA, €CJIM M3BECTHA €r0 CTaHAapTHas TeIuioTa cropaHus. [IpoayKThl ropeHus UMEIOT
CJIeYIOIME TEMI0TH oOpa3zoBanus (K I>k/Mob):

AHOf co2(r) = -393,51; AHof H20(x) = —285,84; AHOf N2(r) = 0.
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Tao0muma 1

CrannaptHas
Ne 3apaun BemecrtBo TEIUIoTa
CTOpaHwsl,
kJI>x/Monb
1 Mouesuna CH,ON; (1) -632,20
2 Anerunen CoH; (1) —1299,63
3 Metan CH, (1) -890,31
4 Hadramn CqioHg (T) -5156,78
5 benszon CeHg (k) -3267,58
6 VYkcycnas kucinora CoH,0, (k) —-874,58
7 Aneron C3HgO (k) -1785,73
8 I'munepun C3HgO (k) -1661,05
9 denon CgHgO (1) -3063,52
10 I'moxko3a CgH1205 (T) —2802,04
11 Caxapo3a C1oH22011 (T) -5646,73

2. IIpu 298 K maBnenus mapa xjgopodopma U TeTpaxjaopMeTaHa paBHBI COOTBETCTBEHHO 26544,4 u 15265,4
[Ta. Tlomaras, 4TO XHIKOCTH 00pa3yloT HACATbHBIN pacTBOp, onpeaenute st cmecu (1 moms CHCl3 + 2
moJst CCly):

a) MOJIbHBIE J10JI1 000MX KOMIIOHEHTOB B CMECH;

0) mapruagbHbIe 1aBICHUS 000UX KOMIIOHEHTOB;

B) oO111ee JaBJeHUE TTapa HaJl PpaCTBOPOM.
3. DTaHOI B METAHOJI 00Pa3yIOT PacTBOPHI, OyM3Kkue K uaeanbHbM. [Tpu 293 K maBrnenue napa Haj YHCTHIM
sTaHosioM paBHO 5932,8 Ila, Hax uncteiM MetanosnoM —11825,6 Ila. Beraucnure s cmecu 100 T meTaHosna
u 200 r aTaHoNna

a) MOJIbHBIE JI0JIU KOMIIOHEHTOB B PacTBOPE;

0) mapiuagbHbIe U 00I1Iee aBlieHUe Tapa;

B) MOJIBHYIO JIOJII0O METaHOJIa B apax.
4. Tlpu HOpMAIbLHOM aTMOC(EPHOM JaBieHMH Bojaa 3akumaer npu Ttemneparype 100°C. Ilpu kakom
JaBIICHUM TEMIlEpaTypa KUIIEHUS €€ MOXKeT ObITh CHuKeHa 10 90°C? MombHas TEIIoTa HCIapeHus paBHa
40660 JI>x/Monb.
5. Ilpu 373 K u 1,01325%10° TTa MoNMBHas TemIoTa ucnapenus Boasl paBHa 40660 J[/Moab. MonbHbIH
o0beM xunkoit Boabl 0,01878 n/mMomns, a MosHBIN 00beM mapa 30,115 n/monb. B kakoM HampaBieHu# U Ha
CKOJIbKO M3MEHUTCSI JaBJICHHUE TP MTOHWKCHUU TEMIIEpaTyphl KUTICHHUS Ha S TpagycoB?

Bapmuanr 2
1. Beiuucnure TemmepaTypy KHIEHHs BOIHOTO pPAcTBOpA, €CIM JaBICHHWE B PEAKTOpE MPEBBIIIAET

atMocdepHoe B 2 paza. MospHas Terota ucnapeHus: Boabl 40660 JIx/Monb. Y ienbHBIN 00beM KHUAKON
BOJIbI paBeH | JI/KT, BOASHOTO mapa — 1,673x10° w/r.

2. Ilpu xakoii Temmeparype OyIeT KHUIETh IUCTHUTUPOBAHHAsS BOJA, €CIIM aTMOC(PEpHOE NaBJICHUE
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cHusutres 10 720 mm prt. cr. (95991,8 I1a)? MonbHas TeniaoTa UCHapeHusi BOJABI MpU 3ToOM paBHa 41597
JI>x/MOb.

3. Opranuyeckoe BeIIeCTBO, IPAKTHUECKU HEPACTBOPUMOE B BOJIE, IEPETOHSIIOCH C BOJSHBIM apOM IIpH
HopMaiibHOM atmochepHoM jasienun mpu 98,4°C. Coxepkanue ero B koujeHcare 23,1% (macc.).
Onpenenure MOJISIPHYIO MacCy BELECTBA U NApLMAIBHOE JAaBJICHUE €r0 Iapa IIpU TeMIIEpaType IEPEroHKH,
€CJIM MapluUaibHOE JaBJICHUE HACBIIIEHHOTO Tapa BoJibl paBHO 95658,5 Ila.

4. Jlns OYMCTKM aHWIMHA OT NPUMECEH ero IMEeperoHsoT C BOASHBIM IapoM IPH HOPMaJILHOM
arMoc(eproM paieaun U temmeparype 98,4°C. IMapuuansHoe JaBjieHUE Mapa BOIBI TPU 3TOM PABHO
96258,5 I1a. Beruncnute pacxoj napa Ha 1 Kr aHuWiIMHA.

5. HadyTanne meperoHsior ¢ BOASHBIM mapoM mpr 1,01325x10° Ia mpu 99,3°C. Ckonbko HadTammua
neperonsiercss ¢ 1 kr mapa? [lapumanbHoe aBiieHHE Mapa BOJBI NPH TEMIIEPAaType IEPErOHKH PaBHO
0,98971x10° ITa.

Bapuant 3
1. Beruuciure AH®, AU°, AG® u AA° B CTaHIapTHBIX YCIOBUAX Ul PEAKIMH, IPUBEIECHHLIX B Tabi. 1.

OHpeHeHI/ITe, B KaKOM HaIIpaBJICHUU nouner pcaKnusi. H606XO,Z[I/IMBIC Ji1 pacdc€Ta AOAaHHBIC B3ATb M3

[Ipunoxenus.
Tabnuna 1
Ne VpaBHeHUE peakuu Ne VYpaBHeHue peakuuu
3aJa4uu 3aJa4uu
12 2H, + CO & CH30H(F) 18 CO, +4H;, «<>CH,4 +2H20(r)
13 C,Hg <> C,Hs + Hy 19 CH4 + CO, <>2CO + 2H»
14 C+ HzO(r) ~CO +Hy 20 CO+ HzO(r) ~CO, + Hy
15 4HC|+02<—)2H20(>K) +2Cl, 21 CO +3H,; &CH4 + HzO(r)
16 2NO,; <>2NO + O, 22 250, + O, «<>2S03
17 SO, + Cl, &S0,Cl,

2. OpraHuyeckoe BemIecTBO ¢ MouysspHOM Maccoit 300 meperoHsercs Mpu HOPMAIbHOM aTMOC(epHOM
JIaBJICHUU C BOASIHBIM mapom. [lapumanbHoe naBieHue mapa BEliecTBa MpU TeMIepaType MeperoHKyu paBHO
17731,8 Ila. PaccunraiiTe Maccy BOJSHOTO Tlapa, HEOOXOIMMOTO JUIs IEPETOHKU | KT BEIIeCTBa.

3. HwutpoOeH3on meperoHsieTcss ¢ BOASHBIM TapOM TIPH HOPMAILHOM aTMOC(EepHOM JaBICHHU TIPH
99,3°C. IMapumanbHOe JaBlIeHHE Mapa Boxbl Ipu 3ToM paBHo 98971 Ila. Paccumtaiite pacxox BOISHOTO
napa Ha | Kr moiy4aeMoro B KOHJIeHCaTe HUTPOOEH301a.

4. BelpazuTe BceMu U3BECTHBIMH Bam cnocoOamu KOHILEHTpaluio cepHoil kucinotel B 20% BoaHOM
pactBope. ITnotHoCTh pactBopa 1,145x10° kr/m’.

5. Beruucnure pH 6ydepHoro pactBopa, MmosiyueHHOro cMelIeHreM paBHbBIX 00beMoB 0,2 M pactBopa
amvuaxa u 0,2 M pactBopa xiopuaa aMMmoHHs. UeMy paBHBI KoHIeHTpanuu uonoB H m OH B sToMm
pactBope?

Bapmuanr 4
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1. Paccuuraiite temioBoi sddext peakmuu (tadn. 1) mpu temmeparypax 500 m 700 K u maBieHun

1,0133x10° I1a, ucnolb3ys ypaBHeHue Kupxroda as HeO0IbIIOTo TeMIepaTypHOro HHTEpBaa.

Ta6auna 1

No YpaBHeHue peakuu No YpaBHeHUE peakuu
3a1a4uu 3aa4u

23 2H, + CO = CH3OH(F) 31 CO +Cl» =COC|2(F)

24 NH4Cl =NH; + HCI 32 CO; + H, =CO + H2Oy)

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

26 N,O4 =2NO, 34 CH4 + CO, =2CO + 2H;,

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

28 250, + O, = 2803@) 36 CH3CHO(F)+H2=C2H5OH(F)

29 SO, + Cl, =S0O,Cl» 37 CeHG(F) + 3H, =C6H12(r)

30 CO + 3H, =CH4 + HoO

2. Beruucnute pH OydepHoro pactBopa, 1MojiyueHHOro cMelleHneM paBHbIX 00beMoB 0,2 M pactBopa
ammuaka u 0,2 M pactBopa xjopuaa aMMmoHus. UeMy paBHBI KoHIeHTpanuu uonoB H™ u OH B sTom
pactBope?

3. Paccuuraiite 00bEeMBl pPacTBOPOB YKCYCHOM KMCJIOThI M amerata Hartpus (C OJMHAKOBOM
KOHIIEHTpauueil), Heooxoaumble i mpurorosieHus 30 mi 6ydepHoro pactsopa ¢ pH=4,5.

4. DKBUBaNeHTHas »JeKTpudeckas nposoauMocts 0,117 M pacTtBopa yKCYCHOW KHCIOTHI MPH 25°%C

monp . PaccunTaiite crenens auccomuamn CH3COOH B stom pacTBOpE, KOHCTAHTY

paBHa 4,815 OMm ‘cm
ee aucconuanyu 1 pK,. [TonBukHOCTH MOHOB BOIOpOA U alleTara Mpu ITOW TeMIIepaType COOTBETCTBEHHO
paBubl 349,8 1 40,9 Om ‘em®mons 2

5. B BogHoM pactBope ob6bemMom 1 11 comepxkutcs 5 r mosounHoil kuciaorel CH3CH(OH)COOH.
KoHcTranTa aucconuanuy MOJIOYHOM KHUCIIOTBI NpU 25°%C paBHa 1,36x 107, Uemy paBHa KOHLEHTpanus
MOHOB BojiopoJia B pactBope? Kakos ero pH?

Bapuanr S

1. TTonb3ysice naHHbIMU [Iprtosxenns, Berauciante AG® u AA° 11 XUMUYECKUX PEeaKIUiA, TPUBEIEHHBIX
Y > s

B Tabm. 1. Vkaxure HanpabieHuWe TIpoTekaHus peakumu. Paccumraiite K, u K. peakuunu.
Tabnuna 1
Ne YpaBHEHHE peaku Ne VYpaBHEHHE peaku
3aJ1a4u 3a/1a41
38 2HC|(F) <> Hz(r) + Clz(r) 44 CH3CHO(F)+H2(—)C2H5OH()K)
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39 MgCO3(T) <—>MgO(T) + COz(r) 45 C2H5OH(>K(—)C2H4+H20(>K)
40 Mg(OH)z(T)+C02<—>MgCO3(T)+ 46 C,Hg <CoHs + Hy
+H200
41 Can(T) + 3CO(F) (—)CB.CO3(T) +4C 47 CO+Clh& COClz(r)
42 Fe304(T) + 4H2(r) > 3FE(T) + 4H20(r) 48 250, + Oy (—)2803(r)
43 CaCz(T)+2H20(>K<—>Ca(OH)z(T)+
+C2H2(F)

2. B BogHOM pacTBOpe B HPUCYTCTBHM HMOHOB BOJOpOJIa KOHCTAHTa CKOPOCTH PEAKIUH TUAPOIIN3a
YKCYCHOMETHUIJIOBOT'O 3(pupa
CH3;COOCH3+ H,O = CH3COOH + CH30H
[IpU TEMIeparype 25°C paBHa 0,653%x10° mun *. Paccunraiire:
a) YeMy paBHa KOHIICHTPALKs HETPOpearupoBaBIero 3upa mo ucrteueHNH 25 MUHYT OT Hadasla Peakiuu;
0) BpeMmsi, B T€YEHHE KOTOPOTO TUIPOIU3YETCs MOJIOBUHA B3ATOT0 3(pupa.
Hcxonnas konuentpanus sdupa — 1,2 mons/n. [lopanok peakuuu paBeH eIUHUIIE.

3. DKBUBAJICHTHAS 2JIEKTPUYECKasi MIPOBOJIUMOCTh NIPU OSCKOHEYHOM Pa3BEJCHHM MUKpaTa Kalusl MpH
25°C pasma 103,97 OM{LCMZMOJ'IL_l, MMOABMXHOCTE HOHa Kamuga (6,0 Onvilem®monb . Paccunraiite
MOJIBIKHOCTh MUKpaT—uoHa. KakoBa OyneT SKBUBaJCHTHAs JJIEKTpUYEcKas MPOBOJUMOCTb PAacTBOpPA, B
KOTOPOM CTENEeHb UCCOIMALY MUKpaTa Kajus pasaa 0,27

4. PaccuuraiiTe CKOPOCTb peakluu

Na,S,03+H,S0O4 — Na,SO4+SO,+H,0+S
B pacTBOpE C Ha4YaJIbHOW KOHIIEHTpanuen tuocynbdarta HaTpus 0,05 mowiu cepHoit kuciaotsl 0,04 MyET B
MOMEHT, KOTJla KOHIIEHTpAIis THOCYIb(haTa HATPUSI YMEHBIIUTCS B 2 pasa.
Koncranta ckopoctr 0,05¢ . (Peakums MMeeT MepBEIA MOPSAOK MO THOCYIb(ATy HATPUS W HyIEBOW
MOPSIIOK IO CEPHOU KUCIIOTE.
5. Peakuusa mnepBoro mnopsaka npoxoaut Ha 30% 3a 35 muH. KakoBa CKOpOCTh peakiuu IpU

KOHIIEHTpaluu pearupytomiero Bemectsa 0,01 mons/n?

Bapuanr 6
1. Onpenenute cocTaB peakIMOHHOW cMmecH (B MoJisix) mpu paBHoBecuu s peaknun: CH3COOH +
C,Hs0OH = CH3COOC,Hs + H,0. CocTaBbl HCXOHOM CMECH M KOHCTaHTBI paBHOBecHs K, Ipy pasnnyHbIX
yCIOBUSIX MPUBEACHBI B Ta0M. 1.

Tabmura 1

Ne 3aaun K, Hcxonnoe yncio Moen

YKcyCHOﬁ KHUCJIOTHI CIIMPTa
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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 cxopoctu peakiuun HCHO-+H,0,=HCOOH+H,0 npu temneparype 50°C pasna 0,7544

muH . PaccunTars:
a) yeMy OyJeT paBHA KOHIICHTPALUs MIEPOKCHIa BOIopoaa uepe3 S0 MUHYT Iociie Havasla peakiuy;
0) BpeMsi, B T€YEHUE KOTOPOTO MTPOpearupyeT MoJIOBHUHA B3STOTO (POpMasbIerua.
HavanpHblie koHLIeHTpanuu peareHToB paBHbI 0,5 Monw/n. [lopsiiok peakiuu paBeH 2.

3. Peakums A—B siBisiercst peakiueid mepBoro nopsiaka. Yepes kakoe BpeMsi KOHIICHTpAIHS BEIIECTBA
A cocrtaBut 40% OT HayaJIbHOM, €CITU BpeMs MOJIyIpeBpallleHus peakiuu paBHo 40 Mun?

4. BpluMCIUTE SKBUBAJCHTHYIO U yJelbHYI0 snekTpuyeckue nposoaumoctu 0,03 M CH3COOH npu
250C, eciau A,=390,7 Om v?mons L 1 oKa=4,75.

5. PaccuunTaiiTe nepuo moyiynpeBpaiieHus peakiiii OMbUIEHUSI MEeTHIIalleTaTa B pacTBOpE THAPOKCHIA
Hatpus npu 298 K, eciu ee KOHCTaHTa CKOPOCTH IIPH 3TOW Temreparype paBHa 11,5 MUH ', a HauanbHas

KOHIIEHTpanus Kaxaoro peareHTa pasaa 0,03 moub/1. [Topsgok peakuu paBeH 2.

Bapuanr 7
1. KakoBa creneHb auccolUalMy claboro 3JeKTPOJUTa B BOJHOM pPacTBOpe ¢ KOHUeHTpauuei C?

PaccuuTaiite pH pactBopa. (JlanHbie B35Th U3 Ta0II. 1).

Tabnuna 1
No DNEeKTpoNIUT C, monp/n | K, oK
3a1a4u
98 NHzeH,O 0,10 - 4,75
99 CH,=CHCOOH 0,05 4,26 -
100 CeHsCOOH 0,02 4,18 -
101 C4H,COOH 0,05 4,86 -
102 HCOOH 0,2 3,75 -
103 C1oH70H 0,01 9,85 -
104 CH3NH; 0,03 - 2,18
105 CsHsN 0,04 — 5,23

2. KoHcranTa CKOpOCTH THApOJM3a HOBOKaWHAa B BOJgHOM pactBope mpu 313 K pasna 0,66 CYT71,
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SHEprus akTHBALWHU peakiuu paBHa 55,2 kJ[k/Moab. CKOIBKO MPOLEHTOB HOBOKaWHA pasioxurcs 3a 10
nHer xpanenus npu 293 K?

3. Peakuus mepBoro mopsjka Mmporekaer Ipu 25°C Ha 30% 3a 30 MHUHYT, a IIpU 40°C 3a 5 MHHYT.
PaccuuraiiTe sHEprui0 aKkTUBALMK 3TOM PEAKLIUU.

4. PactBop caxapo3bl ¢ KoHIeHTparueit 0,3 Moyb/1 B KUCIoi cpeae B TedeHne 30 MUH MHBEPTUPYETCS
Ha 33%. Uepes kakoe BpeMst uaBeptupyercs 80% u 90% caxapo3sr?

5. Paznoxenue N,Os siBIsieTcs peakipel mepBoro mopsijika, KOHCTaHTa CKOPOCTH KoTopoit paBHa 0,002

MUH npu 300°C. Onpenenure, ckoiabko mpoueHtos NoOs pasnoxkurcs 3a 2 yaca.

Bapuanr 8

1. Paccuutaiite uaMeHenue sHepruu ['mO0OcCa M KOHCTAHTY pPAaBHOBECHUS pEAKIMH, MPOTEKAIoUle B

raJIbBAHUYECKOM DJIEMEHTE MPH 25°C 1o manHbvM Tabm. 11.

Tabmuma 11.

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

2. Koncranra ckopoctu peakuun CO+H,0=CO,+H; npu temneparype 40°C pasna 8,15 x107% mun .

Hauansasie konnenTpammnu CO u HyO — o 2 monb/n. Paccunraiite:
a) B TeUEHHE KaKOro BPEMEHH KOHIIEHTPAllUU peareHToB CHU3ATCS 10 1 Monb/n?
0) uemy OyAyT paBHbI KOHIIEHTPALMU peareHToB yepe3 30 MUHYT Mocie Hayana peakiuu?
[Topsnox peakiuy CYUTATh PaBHBIM MOJIEKYJISIPHOCTH.

3. B HexoTopoilt MOHOMOJIEKYJISIPHOH peakIIny MOJOBHHA BelIecTBa pasznaraercs 3a 17 MuHyT. CKOIBKO
BpPEMEHHU HE0OX0oauMo ai1s pasioxeHus 90% ero nepBoHayabHOTO KOJIUYECTBA?

4. B TeueHue KaKoro BPEMEHHU Yepe3 pacTBOp cylibhaTa MeIH HaJ0 NPOMYCKaTh TOK CHIION 1,2 A, 94TOObI
BBIIEJIUTH U3 HETO 3,2 T MeIn?

5. Bo ckombko pa3 yBETHMUMUTCS CKOPOCTb Pa3NIOKEHHUs JIEKAPCTBEHHOI'O BEIECTBA MPH MOBBIIIEHUU

Temneparypbl ot 25 10 100°C, eciu sHeprus akTuBaiuu pasHa 12561 J[x/mMoib?

Bapuanr 9
1. B Tabn. 1 mpuBeneHbl 3HaYCHUs] KOHCTAHT cKopocTH peakimidi K; u Ky mpu Temneparypax Ti u Ta.

Brruncioure KOHCTAHTY CKOPOCTHU 3aJlaHHOH pCakuu mnOpHu TEMIICPATYPC T3 U OIIPCACIUTE, CKOJIBKO
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BCIICCTBA TMpPOpCarupyeT KO BpPCMCHU {, ecnu HavalbHBIC KOHICHTpAlMK pCarupyrommnx BCIICCTB

oJlnHaKkoBbI U paBHbI Co. [lopsaok peakiiuu cuuTaTh paBHbBIM MOJIEKYJISPHOCTH.

Tabnmna 1
Ne
3a1a Peaxuus Ty, kq Ty, °C ks, T3, °C t, Co,
-un °C MHUH | MOJB/I
150 | 2HI—> H,+1, 356 | 8,09xx | 389 |588xx | 374 68 2,5
107 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 ckombko pa3 morpedyercss Oosbliie BpeMEHHM, 4TOOBI B MOHOMOJEKYJISIPHOW pEaKIuu
npopearupoBaio 99,9% ucxoIHOro BelIeCcTBa, 10 CPAaBHEHUIO C TEM BPEMEHEM, KOTOpOe HEOOXOAMMO Ha
HEPBYIO MMOJIOBUHY PEaKuu?

3. Peakuus mnepsoro mnopszaka npoxoautT Ha 15 % 3a 25 muH. KakoBa ckOpocTh peakuuu npu
KOHIICHTpaluu pearupytomiero Bemectsa 0,1 Momab/n?

4. B TeueHHe KaKOro BPEMEHHU 4Yepe3 pacTBOp cyib(dara HHWKAa HAZO MPOIYCKaTh TOK cuioi 1,6 A,
4TOOBI BBIIEIUTD U3 HETo 6,2 I IIMHKA?

5. Peakuus BTOporo mnopsiaka MpoTeKaeT Mpu 30°C na 40% 3a 20 MHHYT, a IpU 10°C 3a 5 MHHYT.
PaccuunraiiTe sHEPruI0 aKTUBALMY 3TON PEAKLIUU.

Bapuanr 10

1. B Tabn. 1 npuBeaeHbl 3Hau€HUs KOHCTAHT CKOPOCTH peakuuil nmpu temnepatypax Ti u To.
BbruncnuTe SHEpPrur akTHBALMKM PEAKLUHU U ONPEACIIUTE, CKOJIBKO BEIIECTBA IpopearupoBano npu T K
MOMEHTY BpeMeHHM i, eciu HayalbHble KOHIIEHTPAIMH pearupyrollnx BeIIecTB OJAMHAaKOBBI U paBHbI Co.

[Topsok peakiiuu COOTBETCTBYET €€ MOJIEKYJISPHOCTH.

Tabmuna 1
Neo Co,
3a- Peakrus Ty, Ky T, ko t, MOJIb
na- K K MHUH | —
qy 1
153 | Hy+Br, — 2HBr 497,2 0,00036 574,5 0,0856 60 0,03
154 | Hy+l, — 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 6,09x107° 593,2 1,32x10°° 35 2,5
158 | (CH3)3 -»CH3CH=CH, 833,3 0.00687 923,2 0,146 40 1,52
159 | COCl, - CO+Cl, 655 5,3x107° 745 0,676 105 0,8
160 | CH;COOHC,Hs+NaOH— 283 2,307 318 21,6 15 0,9
CH3COONa+C,Hs0H

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

CsH5CH,Br+C,HsOH —
—CegH5CH,OC,H5+HBr

298

1,45

338

2,01

100

2,75

2. Peakmus A—B sBisercs peaknuei nmeporo mopsaka. Yepes kakoe BpeMsi KOHIIGHTpAIlMs BelecTBa A

coctaBuT 30% OT HaYaJILHOM, €CIIM BpEMs MOIYNPEBPALICHUs peakuuu paBHO 30 MUH?

3. Beruucnure pH OydepHoro pactBopa, mosydeHHOro cMemeHneM paBHbIX 00bemoB 0,1 M pacTBopa

+ —
ammuaka u 0,1 M pactBopa xyopuaa ammonHus. UeMy paBHBI KOHIleHTparuu noHoB H™ u OH B stom

pactBope?

4. PaccumraiiTe 00BEMBI PACTBOPOB YKCYCHOW KHCIOTHI M arerata HaTpus (C OJMHAKOBOM

KOHIIEHTpaIuel ), HeoOoxoaumeble it ipurotosieHus 20 mi 0ydepHoro pactsopa ¢ pH=2,6.

5. Ilpu HOpMaNbLHOM aTMOC(EPHOM HaBieHUMHM Boja 3akumaer npu Temmeparype 100°C. IIpu kakom

HAABJICHUHW TEMIIEpaTypa KUIICHUS €€ MOKCT OBITH CHIDKEHA a0 SOOC? MonpHas TenjaoTa HUCIIapCHHUA paBHA

40660 [Tx/MOJIb.

Kpumepuu oyenxku omeema cmyoenma npu ¢blnojiHeHuU KOHMPOIAbHOU padomaul

IIpaBHUJIbHBIC

TpeGoBanus Kk 3HAHUAM

peuieHus,

OTBCThI

IrpaMOTHO

BBIBOJIOB HE apryMCHTHUPOBAaHA UJIKM apTYMCHTHUPOBAHA HCIIPABUIILHO

Ouenka
OTJINYHO IPUBENEHbl  IOJHBIE
apryMeHTHPOBaHBI
XOpOIIO
apryMmeHranus Oblia He OJIHOU
YIIOBJIETBOPUTEIBHO
HEYJIOBJIIETBOPUTEILHO

Ilpumepnvie éapuanmusl mecmogvix 3a0aHull

Ilo meme «Azpezamnble cocmosiHuA eeuiecmeaq)) «l'a3zo1»

1.HanMeHBb1I€H MJIOTHOCTHIO 00/121a10T BelIeCTBA B COCTOSIHUM
- Ta3000pa3HOM;
-)KUJTKOM;
-TBEPIIOM.

2. JlaBiieHHEe He 0KA3bIBaeT BJIUSIHNUS HA BellIeCTBA B COCTOSTHUM:
- Ta3000pa3HOM;
-)KUJTKOM;
-TBEPJIOM.

3. HauGosb1iee Me:kMOJ1eKYJISIPHOE PACCTOSIHUE XaPAKTEPHO IJIs1 COCTOSIHUS:
- ra3000pa3HoOro;
-)KUJIKOTO;

AONYIICHBI HE3HAUYUTCIIBHBIC TIOTPCHIHOCTU IIPpU OTBCTAX Ha BOIIPOCHI,

B orBerax Ha HEKOTOpBIE BOIPOCHI JONYILIEHBI IpyOble OMIMOKH, YacTh

OtBetsl Ha 50 u Gonee % BONMPOCOB OMIMOOYHBI, OOJIBIIMHCTBO BHIBO/IOB
HE apryMEHTUPOBAHbI UJIM apTYMEHTUPOBAHbI HENIPaBUIBHO
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-TBEPJIOTO.
4. UneaabHBIA Ta3 3TO:
-IIPUPOJIHBIN;
-IIPOU3BOJICTBEHHBIN;
-BOOOpaKaeMBblIi.
5. OTK/IOHeHHsI PeajibHOI0 Ta3a OT UAeaJabHOro 00JIblle:
-4yeM HIKEe TeMITepaTypa U BHIIIC JIaBJICHHC,
-4ueM HIKE TEMIIepaTypa U HUXKE J1aBJICHUE,
-4eM BBIIIE TEMIIEpPATypa U BBIIIE JaBJICHUE;
-4eM BBIIIE TEMIIEpaTypa U HIKE JaBJICHUE.
6. [lns uaeanbHBIX ra30B He YYUTHIBAIOTCS:
-TOJIKO MEXMOJICKYJISIPHBIE CHIIBL;
-MEKMOJIEKYJISIPHBIE CUITBI K 00HEM MOJICKYT;
-CHJIbI B3aMMO/JICUCTBUS YUUTHIBAIOTCS, 2 00bEM -HET;
-CUJIBI B3aMOJICHCTBUSI HE YUUTHIBAIOTCS, a 00bEM -Ja.
7. 3akoH boiins-MapuorTa Bhlpakaercs:
P1V1=P,Vy;
P1Vo=PyVy;
P1V1T1=PaVoTy;
P1V1/T1 = Psz/Tz;
8. JIunuu, BrIpakawiune 3aBUCHMOCTb U3MeHEHHsI 00beMa 0T JaBJIEHHUS MIPH MOCTOSTHHOM
TeMIepaType Ha3bIBAlOTCSH:
-M30TePMa,
-130X0pa;
-n300apa;
-aaauadara.
9. IIpu HAarpeBaHNH HA 1°C NPHU MOCTOSHHOM /IaBJICHUHU 00beM YBeJINYNBACTCH:
B 2-4 pasa;
B 10 pas;
Ha 1/273,15 vacth 0OBbemMa ipu 0°C;
HE yBEJIMYHUBAETCS.

10. IIpu HarpeBanun Ha 1°C NPH OCTOSIHHOM 00beMe JaBJIeHHE YBeJINYMBACTCH:
B 2-4 paza;
B 10 pas;
Ha 1/273,15 gacts nasnenns npu 0°C;
HE YBEINYHUBACTCS.
11. Ypasuenue I'eii-JItoccaka nmeet BUJ;
Vi =Vy (1+at);
V=V (1' (Xt),
Vo = Vi (a+1t);
Vo= Vi (l+(lt),
12. YpaBuenne llapas umeer BUA;
Py =P (1+(Xt),
P; =Py (1+(lt),
P =Py (1‘ (Xt),
P; =Py ((X + t),
13. Beaimunna o B ypaBaenuu I'eii-JIroccaka Ha3bIBaercsi:
CTETEHbBIO INCCOLUALINN;
KO2(DPUITMEHTOM TEPMHUUECKOTO PACITUPECHUS;
TEPMUYECKUM K03 (PULIMEHTOM yIpyrocTH;
TeMIlepaTypHas IOIpaBKa.
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14. Beaimunna o B ypaBuenuu llapas Ha3biBaercs:
CTENEHBIO TUCCOLUALINY;
K03 (HULIHEHTOM TEPMUYECKOTO PACHIUPEHUS;
TEPMUYECKUM K03 (PUIIMEHTOM yIpyrocTH;
TeMIlepaTypHasl IOIpaBKa.
15. MaremaTnueckoe BoipaskeHue 3akoHa Ieii-JIoccaka (mpu a06CcoJII0THON TeMIepaType):
V = const;
P = const;
V #const;
PV = const;
16. MaremaTn4yeckoe Boipaxenue 3axkoHa lllapass (mpu aGco/i0THOI TeMmeparype):
V = const;
P = const;
V #const;
PV = const;

17. YpaBuenue MenpaeseeBa -Kianeiipona:

PV =1T,
PV =RT;
PV =nRT,
PT =nRV.

18. Eciin 3navyenne R =8,314, To cCOOTBeTCTBEHHO eIUHUIIEH M3MepPEeHUs SIBJISIETCH:
Jx/xMomb.Tpa.;
J1.ATM/KMOJIb;
MM.PT.CT/KMOJIb.

19. ®du3nyecknii CMbICJI yum;epca.nbﬂoifl ra3oBoi MOCTOAHHON R onmuchbIBaeTcs COOTHOIIEHHEM:

R=A;
R=T;
R=-A;
R=PV;
20.ITepeBoa K HOPMAJIBLHBIM YCJIOBHAM OCYIIECTBJISICTCH:
PoVo/To = P1V1/T1
PoVoTo =P1ViTy
PoVo/T]_ = PlV]_/TO
PoVo/To =nRT
21.0cHOBHOE ypaBHeHHMe KHHETHYEeCKOI TeOPHHU ra3oB:

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

PVT =1/3N, -m-U?
22. KuHeTn4eckas JHeprusi MoJIeKyJibl rasa:

E=3/2RT; E=1/2RT; E=nRT; E=PVT.
23.32aBHCHMOCTb CKOPOCTH JIBHKEHUSI MOJICKYJIbI OT X MACChI:

U_m. U _m U _m U _m
Lj2 U, Uz m, U_2 m, U_2 m,

24.3aBMCUMOCTDH CKOPOCTH JIBHKCHHUSI MOJICKYJIbI OT TEMIIEPATYPbI:
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U _ L.y _ L. U T, U T,
U‘2 T2 U‘2 Tl U_z T2 U . T1

25. CpeaHsisi CKOPOCTb IBUKEHMSI MOJIEKY.JI:

U=1/ﬂ; =1/ﬂ; U=RTm: U =-"
M M RT

26. B ypaBHenue Ban-nep-Baajbca BHOCSTCA MONpaBKH:
TOJIKO Ha MEKMOJICKYJISIPHBIE CHIIBI:
TOJIBLKO Ha 00BEM;
Ha MEXMOJIEKYJISIPHbIE CUJIBI U 00bEM;
HE BHOCSITCSI HUKaKue.
27. Cuiibl MeKMOJIEKYJISIPHOTO IPUTSAKEHUS BO3PACTAIOT:
00paTHO MPOMOPIIUOHATIEHO 00BEMY;
00paTHO NPONOPLHUOHAIBLHO KBaJpaTy 00beMa;
IPsIMO IIPONOPLUOHATILHO 00bEMY;
00paTHO NPONOPLHUOHATILHO KBaJpaTy o0beMa.
28. YpaBHenune Ban-nep-Baanbca umeer Bua:
(P-a/V)(V-b)=RT; (P+a/V)(V-D)=RT;
(P+a/V?)(V+b)=RT; (P+a/V?)(V-b)=RT.

c.

29. Kputuueckas Temneparypa 3To TeMieparypa:
IIPU KOTOPOM Ta3 CKUMAETCS MPH JII000M JIaBJICHHH;
IIpHU KOTOPOM Ia3 C;)KUMACTCA IIPU HU3KOM JaBJICHHUU,
MIPH KOTOPOM T'a3 He COKMMAETCSl HU MPU KaKOM JIaBIICHUMU;
IIPpHU KOTOPOM Ia3 C;)KUMACTCA IIPU BBICOKOM JIaBJICHHUH.
30. YpaBHenue Ban-nep-Baajbca Xopouio BbINOJIHSIETCSI IPH:
CpEHEM JIaBJICHUH;
HHU3KOM JaBJICHUU,
BBICOKOM JIaBJICHUH;
HC BBITIOJIHACTCA HU IIPU KaKOM OAaBJICHUH.
31. IlpuBeneHHoe qaBjeHHE ONpPeeIsieTCs:

P PK[)
T=2 = , #=T-P;, n=T-P,,
P,
32. IlpuBeneHHas TeMnepaTypa onpeaeasercs:
7, T
T=—"; T=—oj, t=T-17,, t7=1, P.
T T

xp.
33. UneanbHOM ra3oBoii cMeChbi0 Ha3bIBA€TCSl CMeCh, KOTOpasi:
HMMEET KPUTUUYECKYIO TEMIIEPATYPY;
MMEET KPUTHUECKOE JIaBIICHNUE;
MOTYUHSCTCS 3aKOHAM HJI€JIbHBIX Ta30B;
HE MMOTUMHSICTCS 3aKOHAM HCaTbHBIX Ta30B.
34. 3axon /lanbTOHA BhIpaKaeTCs YpaBHEHHEM:
Po6u1.vo6u1.: RT;
P06m.V06m.: nRT,
Po6u1.vo6u1.: anT,
P06m./V061uA: RT.
35. 3akon [lanbToHa (¢ yuerom 3akona boiiisi-Mapuorra):
P06u1./V06u1.: PV,
Posu/Vosm= P1/V1;
P06u1./V06u1.: nP1V1;



P06m./V06m.: nRT.
Tema: Tepmoounamuxa

1. Ecuu npu pa3noxeHuu repxjiaopara Kajus, CorinacHo repmoxumudeckomy ypaBHeHHI0 KC1Oyrp) =
KCl () 202 ) ArH® =33 kJx, oOpazoBanock 10 MOJIb KUCIIOPO/1a, TO KOJUYECTBO 3aTPAYCHHOTO
TEeIlIa paBHO kJx

a)l65, 0)132, B) 66, r) 660.
2. B COOTBETCTBHH C TEPMOXHUMHUYECKUM ypaBHEHUEM
FeO(r) + Ha (ra3) = Fe(re) + H20(ra3) ArH® =23 kJk, niis momyuenus 560 T xenesa

HE00XO0UMO 3aTPATUTh k/[K TernoTer:
a)23, 0)115, B) 560, r) 230
3. Jnst nomyuenust 22,4 n(H.y.) ammuaka rno peakuud Ny +3H, 1y =2NH3 -93,2 xJ[x, TpeOyeTcs
3aTpaTUTh K /X TeTIoThI
4.
a) 69,9; 0)139.,8; B) 93.2; 1)46,6.
5. PacrBop, coxepxammii 11,6 T Bemectsa B 400 T Boxbsl 3amMep3aet npu temmeparype -0,93°C (KH,0
= 1,86 rpan.xr/mMoinb). MolisipHast Macca pacTBOPEHHOTO BEIIIECTBA PaBHA I/MOJIb.
a) 29,0; 0)58; B) 116; r) 87
6. PactBop, comepxamuii 12 r moueBunsl (Mr=60) B 100 r Bogst (KH2O = 1,86 rpan.kr/moms).
ModsipHasi Macca pacCTBOPEHHOTO BEIIECTBA paBHA I/MOJIb.
a) 29,0; 0)58; B) 116; r) 87

7. PactBop, comepxkammii 15,6 v HednekTpormra B 100 r muatunoBoro 3dupa (Eapupa = 2,12
Ipaj.Kr/MoJb), 3aKUIIaeT MpH Temmepatype Ha 4,24 rpagyca BbIIIE, Y€M UYUCTBIA PacTBOPUTEINb.
MousipHas Macca pacCTBOPSHHOT'O BEIIECTBA paBHA I/MOJIb.

a) 78; 0)156; B) 117; r) 39.

8. PactBop, conepxkammii 4,6 T raurepuna (Mr=92) B 100 Boger (KBomer = 1,86 rpag.Kr/mModb),
3aMep3aeT Ipu TeMIeparype:

a)-0,93; 6)-0,186;  B)-0,372; T1)-0,465

9. PactBOp, comepxamuit 9,2 T sTUIOBOrO crupra (Mr=92) B 200 BOIBI (KBOBI = 1,86
Ipajl.Kr/MoJb), 3aMep3aeT IpU TeMIeparype:

a)-1,86; 0)0,186; B) 1,86; 1)-0,186.
10. MosmsipHast Macca HEdJIEKTPOJINTa, pacTBOp 6T KoToporo B 100 Mt BOABI  KHUITUT TIPH 100,52°C paBHa

I/MOJIb.
a) 10; 0)6; B)40; 1) 60
11. KoHueHTpalus pacTBopa IIH0KO3bl, KUIAIIETO MpU 100,78°C (EH20 = 0,52 Ipaja.KIr/MOJIb), paBHa
I/MOJIb.

a) 0,3; 0)1,5; B) 0,5; rl.
12. lns TOrO, YTOOBI TOBBICUTH TEMIIEPATypy KUIICHHS BOJBI Ha 1,04°C Heobxommmo B 500 T BOIBI
pacTBOPUTH r rmroko3bl (Mr=180). (EH20 = 0,52 rpaa.kr/mMosb)
a) 180; 06)90; B) 360; 1) 240.
13. lns TOro, uToObl MOBBICHTH TeMIeEpaTypy KUIEHHMsS pacTBOpa Ha 1,04°C Heo6XoaMMO UTOGHI

KOHIEHTpAallMsl PACTBOPEHHOIO BEIIECTBA COCTaBMJIA mons/kr  (EH20 = 0,52
Tpaj.Kr/MOJIb)
a) 0,5; 0)0,2; B) 2; r) 1.
14. JIns nony4deHus pacTBOpa STHICHIIMKOIS, 3aMEP3aI0IIero Mpu -37,2°C, HeoGxommmo B 500 T BOBI
pacTBOPUTH r atunenrnukons (Mr=62). (EH,O = 0,52 rpaa.kr/monb)
a) 620; ©0)310; B) 930; T) 465.
12. OcmoTtuyeckoe aBiaeHue pacTBopa, coaepxkaiiero 9,0 r rimoko3sl (Mr=180) B 500mi pacTBopa npu
298K, paBHO klla.

a) 123,9; 0)371,5; B)247,6; 1)595,2.
13. OcmoTnyeckoe aBjaeHue pacTBOpa INIMLEPUHA C MOJIAPHON KoHueHTparuen 0,1 mMonb/1 npu 25°%C
paBHO kl1a.
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a) 51,6; 0)123.8; B)61,9; 1) 247,6.
14. JIns HECaMONIPOM3BOJIBHBIX MPOLECCOB 11 3aKOH TEPMOAMHAMUKY MOXKHO IIPEJICTaBUTh B BUAE:
a)AG =0; 0)AG «0; B)AG)>0; a)AH =0.
15. Duranenuu obpazoBanust MgSO4 COOTBETCTBYET TEIUIOBOM A (PEKT peaKIim:
Mg + S + 20, = MgSO,
MgO + SOz = MgSO4
Mg + SO, +0,= MgSO4
MgO +S +3/2 O,= MgSO,
15. HanGoupiieMy 3Ha4€HUIO SHTPOIIMH COOTBETCTBYET cocTostHue HoO:
HzO(rAg) npu 398K
H20(TB,) IIpu 273K
HZO(TB‘) npu 200K
Hzo(m,m) IIpu 273K
16. Ilpu yBenmuennn temneparypsl B cucreme CoHyry + HoOry =Co,HsOH ) AH<O paBHOBecHe
W3MEHUTCS HEOJHO3HAYHO;
CMECTUTCS B CTOPOHY IIPOAYKTOB PEAKIUY;
HE U3MEHUTCS
CMECTUTCS B CTOPOHY UCXOJHBIX BEILLECTB.

Kpumepuu OUEeHKU omeema cmy()euma npu 6blNOJIHEHUU MeCcmoeblx 3a0anui

Ouenka TpeGoBanus k 3HAaHUSAM
OneHka «OTJIIMYHO» BBICTABISETCS CTYACHTY, €CIH OH TIyOOKO H
MPOYHO  OCBOWMJI  MPOTPAMMHBIA  MaTepHasl,  HCUCPIIBIBAIOIIIE,
OTJINYHO MOCIIEI0BATENbHO, YETKO U JIOTUYECKU CTPOMHO €ro H3jaraeT, ymeeT
TECHO YBS3bIBATH TCOPHUIO C MPAKTHKOW, CBOOOJHO CHPABISETCS C
3aJlayaMM, BOIPOCAaMU M JPYTUMHU BUJAMU TPUMEHEHHs] 3HaHUH,
MpUYeM HE 3aTPYJHSICTCS C OTBETOM IPU BHJIOM3MEHEHWH 3aJIaHUH,
MPaBHJILHO OOOCHOBBIBAET MPUHSITOE PELICHHE.
OreHKa «XOpOIIO» BBICTABJISCTCS CTYACHTY, €CIH OH TBEPJO 3HACT
MaTepuaj, TpaMOTHO M MO CYIIECTBY H3JIaraeT ero, He JOIycKas
XOpOIIIO CYIISCTBCHHBIX HETOYHOCTEH B OTBETE HA BOMNPOC, TPABHILHO
MPUMEHSIET TEOPETUYECKUE TOJOKEHUS MPH PEHICHUH MPAKTUYECKUX
BOIIPOCOB | 3a/1a4, BJIaJIceT HEOOXOIMMBIMH HaBBIKAMU W MTPUEMAMH HX
BBITIOJTHEHMS.
OrneHKka «yJOBIICTBOPHUTEIHHO» BBICTABIISETCS CTYJICHTY, €CIH OH
MMeeT 3HaHHs TOJLKO OCHOBHOTO XapakTepa, HO HE YCBOMI €ro
VIOBJICTBOPUTEILHO  JeTallel, JIOMyCKaeT HETOYHOCTH, HEJIOCTAaTOYHO  IPaBUJIBHBIC
(GOpMyNUPOBKH, HApPYIIEHUS JOTUYECKOW TMOCIEeI0BAaTeIbHOCTH B
W3JI0’KEHUH MPOTPAMMHOTO MaTepHalia, UCIIBITHIBACT 3aTPYIHCHHUS TIPH
000CHOBAaHHUH OTBETA.
OreHKa «HEYIOBIECTBOPUTEIIBHOY» BBICTABIISICTCS CTYACHTY, KOTOPBIH
HE 3HAeT 3HAYUTEILHOW YacTH MPOTPaMMHOIO MaTepuania, JOMyCcKaeT
HEYJIOBJICTBOPUTEIHLHO CYIICCTBEHHBIC ONIMOKH, HMEET 3aTPYJAHCHHSI P OTBETE HA BOTIPOCHI
u 000CHOBAaHHH OTBETOB. Kak MIPaBUIIO, OIICHKA
«HEYJIOBJICTBOPUTEIIEHO» CTABUTCS CTyJICHTaM, KOTOpPbIE HE MOTYT
MPOJOIKUTh ~ OOydeHHMe ©0e3  JOMOJHUTENbHBIX  3aHATUH  TO
COOTBETCTBYIOIIEH TUCIUIUIMHE.

Ilpumepnaa memamuka Kypcoevix paoom

1. DneMeHThl KHHETUYECKOW TEOpUH Ta30B.



. MOH-IMnoIbHOE B3aMMOJICMCTBHE B PACTBOPAX AJICKTPOIUTOB.
. Kuneruka peakumii B pacTBopax.

. OcHOBHBIE 3aKOHBI TEPMOXHUMHHU. 3aKOH ['ecca.

. Kitaccuueckast Teopust 31€KTpOJIUTUYECKON JUCCOLIMALIIH.

. DJIeMEHTapHas TEOPHs aKTUBHBIX CTOJKHOBEHHII.

. Kunernka nenHeIx peakuum.

. Teopust aKTUBUPOBAHHOTO KOMILJIEKCA.

9. [IpuMeHeHre OCHOBHOTO 3aKOHA KHHETUKH K CJIIOKHBIM PEaAKITUSIM.
10. HexoTopsie cBeEHHS O pacTBOpaX.

11. Ipasuio ¢as.

12. BTopoii u TpeTHii 3aKOHbI TEPMOIMHAMUKH.

13. O6mue moHATHS TEPMOIUHAMUKH U YPABHEHUS COCTOSHHSL.
14. DneMeHTbl CTaTUYECKON TEPMOJUHAMUKH.

15. [IpumeHeHre BTOPOTo 3aKOHA TEPMOIUHAMUKH.

03O\ L KW

Kpumepuu oyenku Kypcoeoii pabomul

Ouenka Kpumepuu oyenxu

Otanuno paboTa BBINOJIHEHA B COOTBETCTBUU C YTBEPIKICHHBIM ILJIAHOM,
MOJTHOCTBIO PACKPBITO COACPIKAHHUE KaXKIOTO BOIPOCA, CTYICHTOM
copMyIHpPOBaHbl COOCTBEHHBIC APTyMEHTHPOBAHHBIC BBIBOIBI T10
teMe pabotel. OpopmiteHre paboThl COOTBETCTBYET
npeabABIIEMbIM TpeOoBanusM. [Ipu 3amuTe paboThI CTYACHT
CBOOO/IHO BJIAJICET MAaTEPUAJIOM M OTBEYACT Ha BOTIPOCHI.

Xopowmo paboTa BBINIOJIHEHA B COOTBETCTBUU C YTBEPKIACHHBIM ILIAHOM,
IIOJIHOCTBIO PACKPBITO COAEPKAHUE KaKIOT0 BOIIPOCa.
He3nauntenbHble 3ameuanus kK opopmiieHHIo padoTsl. [Tpu 3amure
paloThI CTYJIEHT BiIa/iee€T MaTEpUaAIOM, HO OTBEYAaeT HEe Ha BCe
BOIIPOCHI.

Y10BJIETBOPUTEIBHO paloTa BBINOJIHEHA B COOTBETCTBUU C YTBEPKIACHHBIM IJIAHOM, HO
HE MOJIHOCTBIO PACKPBITO COJIEPAKAHUE KaXkI0r0 BOIPOCA.
CTyneHToM He clienaHbl COOCTBEHHbIE BBIBOJIBI IO TEME PAOOTHI.
I'pyObie HenocTaTku B oopmieHun padboTsl. [1pu 3amuTe padboTh
CTYZEHT ci1abo BIIaJIeeT MaTepuajIoM, OTBEUAET HE Ha BCE BOIIPOCHI.

HeynoByieTBopuTeIbHO | paboTa BBIMOJIHEHA HE B COOTBETCTBUHU C YTBEP)KIEHHBIM IJIAHOM,
HE PacKpBITO COAEpKAHUE Kax10ro Bonpoca. CTyAeHTOM He
Cc/IeJIaHbl BBIBOJIBI 110 TeMe paboThl. I’ pyObie HeoCTaTKU B
oopmnenun padbotsl. [Ipu 3amuTe paboTHI CTYIEHT HE BIIaJECET
MaTepuaioM, He OTBEYAET Ha BOIPOCHI.

Ilepeuens éonpocoe k 3auemy

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

22,
23.

24,

25.
26.

27,

28.
29.

ATPETATHBIE COCTOSIHUA BEIIECTBA. IIOHATHE OB UJAEAJIBHBIX U PEAJIBHBIX T'A3AX. OCHOBHBIE
[MOJIOXKEHUA MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU TA30B. PACIPEJEJIEHUE YACTUI[ 10
CKOPOCTSIM WX IBWXEHHSA. CKOPOCTU: HAMBOJIEE BEPOSITHASI TIPU JAHHOW TEMIIEPATYPE,
CPEIHSSI APUOGMETUUECKAS 1 CPEJIHASA TEOMETPUYECKAS.

VYpaBHEHHE COCTOSHUA UACAIBHOIO Tra3a. BeIBOJ yHUBEpCcanbHOM ra30Boil MocTostHHON. M30Tepma
UJICAJIBHOTO Ta3a.

OcHOBHBIE 3aKOHBI HcalbHbIX ra3oB: boung- Mapuotra, Ilapns, I'eii-JIroccaka. M3oTepmsbl,
1300apbl U U30XOPHI UACATHHBIX Ta30B.

Peanbubie ra3el. YpaBHenue Ban-gep-Baanbca. M3otepma peanbHOro rasa. Ilonarue o
KpUTUYECKHX MapameTpax. [IpuBeneHHbIe mapaMeTpsl.

I"azoBbie cmecu. 3akoH [lanbTona. [TapunanbHble BEIMYKHBL.

Kunkoe cocrosiHue. IloBEpXHOCTHOE HATsKEHUE KUAKOCTEH. I[lOBEpXHOCTHO-aKTUBHBIE U
MOBEPXHOCTHO-HEAKTUBHBIE BellecTBa. Bs3kocTh, kKodpduiumeHt BszkocTu. KuHemaTnueckas
BSI3KOCTb, TEKYUYECTh.

Hcnapenue u KUNeHue )KUIKOCTEH.

TBepnoe cocrossHre. OCHOBHbBIE CBOMCTBAa TBEPABIX BELIECTB. AHU30TONUS TBEPAbIX BEIIECTB.
[InaBnenue u orBepaeBaHue BemecTB. OCHOBHBIE TUIBI KPUCTALTUYECKUX PEUIECTOK. YTPYrocTh
rapa HaJi TBEp/IbIMU TEJIAMH.

OcHOBHBIC MOHATHS M BEJIMYUHBI TepMoauHaMUKU. CrucreMa B TepMOJAMHAMHUKE. THIIBI CHCTEM.
daza, KOMIIOHEHT, apaMeTpsbl, GYHKIUU COCTOSIHUS. IHTEHCUBHBIE U AIKCTCHCUBHBIC TAPaMETPBHI.
AbGcomotHass  temmeparypa. @ynknum  cocrosHus. [lonstue mpormecca. PaBHOBecHoe,
CTallMOHAPHOE M TEpPEeXOJHOe COCTOSHUS cucTembl. Lluknuueckue mpoueccel. OOpaTumbie U
HEOOpaTHUMBIE MTPOIECCHI.

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

Pabora nporecca. M3amepenne paboThl B pa3IMuHBIX mporeccax. Pabora pacimmpeHus uieanbHbIX
ra3oB B M30TEPMHUYECKHX, H300apHBIX, N30XOPHBIX U aarnabaTHYecKuX Mpoleccax.

[lepBbiii 3aKkOH TepMOAMHAMUKH. CMBICI €ro, OCHOBHBIE (hopMynupoBKU. [loHsiTHE BHYyTpeHHEN
sHepruu. MareMaTuuecKkoe BhIpaXKEHHUE MEPBOro 3aKOHA TEPMOINHAMUKHU.

[TepBbIit 3aKOH TEPMOJUHAMUKH TSI U300apHBIX M U30XOPHBIX MpOIeccoB. DHTanbnus. TemioTa
MIPH MOCTOSIHHBIX JaBJICHUU U 00bEeMe.

TennoemkocTsb. Cpeansisi TeruoeMKocTh. MomsipHas TerioeMkocTh. Cp u Cy.

Tepmoxumus. 3akoH ['ecca. [lonstue, popmynupoBka.

Pacuersl TemnoBbIX 3(dexToB xumuueckux peakuui. [lepBoe cienacrBue U3 3akoHa [ecca.
[TonsTHE TEMIOEMKOCTH 00pa3oBaHus. ATOMHAs TEMJIOTa 0Opa30BaHUsI.

Tennora cropanus. Bropoe cneacteue u3 3akona ['ecca. 3akon Kupxroda.

DHeprusi XuMU4eckux cBszeil. TpeTbe ciencTeue u3 3akoHa [ecca.

Bropoe nauano tepmonuHamuku. 3ajauu, pemaembie 1 U 2 HavajgoMm TepMoauHaMuku. [ToHsTHE
CaMOMPOU3BOJIBHBIX MpoLeccOB. POPMYIHPOBKH 2 3aKOHA TEPMOIUHAMHUKH.

[Ipunuun necTBUS TEIIOBOW MaIIMHbL. BbIBOA TepMoauHaMuueckoro KodhduipeHTa mojie3Horo
nercTus (K.IL.1.).

Oo6patumslii uka Kapao. Marematuueckoe BblpaxxeHHe 2 3aKOHA TEPMOJIMHAMUKUA. DHTPOIHSL.
[TonsTrie 00 HSHTpoONMH. DHTPONMHUS KaK Mepa HAMNpaBICHHOCTH TIpollecca M Tpeaena ero
MPOTEKAHUS.

®opmyna bonpiMana. DHTponHst 0OpaTUMBIX U HEOOPATUMBIX MpolecCoB. VI3MEeHeHre YHTPOITHH
B HEKOTOPBIX PAaBHOBECHBIX MPOIIECcCax.

OO1u11e COOTHOIIECHUS.

Xapaktepuctudeckue QyHKIIMH U TEPMOJIUHAMHYECKHUE MMOTEHIIUANBI. DHEPrus [ empMroibiia uin
M30XOPHBIN NOTEHIIHAIL.

Ouneprusa [ubG6ca wnum u3zobapHbli noteHuuan. Kpurepuum camMonpou3BOJIBHOTO TMPOTEKaAHUS
mpotecca.

dF u dG kak Mepa paBHOBECHS.

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

38.
39.

40.
41.
42.

43.

44,
45.

46.
47.
48.

Tperbe Hayaso TepMOAMHAMUKH WM TeIUioBas TeopemMa HepHcra. MakcumanbHas pabora u
XUMHUYECKOE CPOJICTBO.

[TonstTue o pactBopax. PacTBopuTens u pactBopeHHoe BemiecTBo. Knaccudukanus pacTBOpoB Mo
arperatHoMy cocTtosiHuio. CompBaranusi. CriocoObl BRIPOKEHHSI KOHIICHTPALUU PacTBOPOB.
CymHOCTb mpoiiecca pacTBOPEHHUS.

PacTtBoprMOCTh Tra30B B XUAKOCTAX. 3akoH ['€Hpu M CleACTBUS M3 HEro. 3aBUCHUMOCTb
PacTBOPUMOCTH OT TEMIIEpaTypbl U HAJIWYUSI MOCTOPOHHUX IMpHuMecel. PacTBOpUMOCTh TBEpABIX
BELIECTB B JKUJKOCTSIX.

Bsaumnas pactBopuMoCTb KuakocTel. [IpuMep orpaHU4eHHON pacCTBOPUMOCTHU ABYX >KUIKOCTEH
(cuctema aHWIMH — BOJA).

Pasz6aBnennsie pactBopsl. Juddy3us u ocMmoc B pacTBopax.

Ocmoc. OcmoTtnyeckoe naBieHue. MeTo bl M3MEpEeHUs] OCMOTHUYECKOTO 1aBJICHUSI.

[lonmwxeHnue naBleHUs HaChIIEHHOro Tmapa pactBopurtens. IlepBbiii 3akon Payns, ero
MaTEMaTHYECKOE BhIPAXKEHHUE.

TemmnepaTypsl 3amMep3anHus U KATIEHUsI pacTBOPOB. BTopoii 3akoH Pays.

CpoiicTBa pa30aBlieHHBIX pacTBopoB. 3akoHbl Payms, T'enpu, Bant-I'odpda. I['paduueckoe
npeJcTaBieHue 3aKoHa Payis.

[TonoxxurenbHble U OTPULIATEIbHBIE OTKIIOHEHUSI OT 3aKoHa Payis.

AxTuBHOCTh. KO3 PHUIIMEHT aKTUBHOCTH.

JlnarpamMmma paBHOBECHS XKHIKOCTh — Tap B OWHapHBIX cuctemax. IlepBrrii 3akoH KonoBaiosa.
Jluarpamma «1aBlieHHE — COCTaB cucTeMbl». [IpaBuio peruara.

@pakuuroHHas neperoHka. VMcmapenue u KoHAEHcallus pacTBOPOB Ha JMarpaMMme «Temieparypa
KHUIIEHUS — COCTaB PacTBOPa».

Bropoii 3akoH KoHOBanoBa. A3e€0TpOITHBIE paCTBOPHI.

Cucremsl romoreHHbie u rereporennbie. ®aza. Komnonent. CteneHb cBOOO/bI B PU3NYECKUX U
XUMHYECKHX cucteMax. [IpaBuio ¢as.

PaBHOBecue B OJHOKOMIIOHEHTHBIX cucTeMax. JluarpaMma cOCTOSIHUS BOABI.

PaBHOBecue B OJTHOKOMIIOHEHTHBIX cucTeMax. JlnarpaMma COCTOSIHUS CEPBI.

PaBHOBecue B JBYXKOMIIOHEHTHBIX cucTeMax. lloHATtne o Tepmuueckom aHaimse. J[unarpamma
mtaBkoctu Bi-Cd

Kpumepuu OUEHKU omeema Ha 3aueme

Ounenka Kputepun orBera

3auTeHo I'my6okoe u xopollee 3HaHHWE U NMOHMUMAaHUE MpeaMeTa, B TOM YHUCIe
TEPMHUHOJIOTUU u OCHOBHBIX MOHSITH; TEOPETUUYECKHUX
3aKOHOMEPHOCTEN; (bakTHUeCKuX JTaHHBIX; 00CTOSITENbHBIH,

JIOTUYECKHI ¥ TPAMOTHBIN OTBET BO BPEMSI C/Iayy 3a4eTa; YACIbHBIN BEC
OLIMOOK MPU KOHTPOJIILHOM TeCTUPOBaHUH — He Oosee 50%.

He3aureno Cnaboe 3HaHUE OCHOBHOW TEPMHUHOJIOTHH, TEOPETHUECKHUX
3aKOHOMEPHOCTEH, (PaKTHUYECKUX JTaHHBIX, OMIMOOYHBIN OTBET Ha
3aueTe; YAeNbHbII BeC OMMOOK PU KOHTPOJIHHOM TECTUPOBAHUH —
6omee 50%.

Hepeueub 60ONPOCO6 K IK3AMEHY
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40.
41.

7 cemecmp
[ToBepxHoCTHBIE siBieHUS. AncopOuus. OCHOBHBIE MOHATHA. ANCOpOEHT, aacopbar. YienpHas
ITOBEPXHOCTb.
Tumnbl ancopOIMOHHBIX B3aMMOACHCTBHIA.
N3otepmebl ancopbumu. YpaBuenue [ enpu.
N3otepmsl ancopbunu. Ypasuenue Jlenrmropa.
AncopOuus cMecu rasos.
YpaBHEHHE U30TEPMEBI aJICOpOIUU mapoB - ypaBHeHue bOT.
Onektpoxumus. Beenenue B anexkrpoxumuto. [IpoBognuku 1 u 2 pona.
Kitaccnueckast Teopusi 3J€KTPOJIMTUYECKON AUCCOUMALMU. IBIEHUS, XapaKTEpHbIE 11 PACTBOPOB
AJIEKTPOJIUTOB: OCMOTHYECKOE [aBJICHHE, IaBJICHHE Mapa HaJ pacTBOPOM, TEIUIOBOM 3ddext
HEUTpaIu3aluy U JIp. SBICHUS.
OCHOBHBIE MOJIO)KEHUS TEOPUU IEKTPOIUTUYECKOMN nuccounannn Appennyca. HemocraTtku ee.
HNon — punosibHOE B3aMMOJIEUCTBHE B PACTBOpPaxX 3JIEKTPOJIUTOB. DHEPIUsl KPUCTALTUYECKOMN
pELIEeTKU.
DHeprus cojibBaTaIiu.
PeanbHas u xuMuueckast 3JHEpruu coJjibBaTallu.
DHTpOIUs COJbBATALlMU U YUCJIA COJIbBATAllUU NOHOB.
HNoH-noHHoe B3aMMOJEWCTBUE B pPacCTBOpAX 3JIEKTPOIUTOB. TepMOIMHAMHYECKOE OIMCAHUE
PAaBHOBECHI B pacTBOpax dJIEKTPOJIUTOB.
Pacrnipenenenrie MOHOB B pacTBOPE 3JEKTPOIUTA U MOTEHLIMAT HOHHOU aTMOC(hepHI.
Teopus Jlebas — ['Tokkens 1 KOOPPHUIMEHT aKTUBHOCTH.
[Tpumenenue Teopuu Jedas-I'tokkens Kk ciadbIM AIIEKTPOIUTAM.
HepaBHoBecHbIE sIBIIEHUS B pacTBOPax 3JIEKTPoanuToB. OO1Iast XapakTepUCTUKA.
Juddy3us u Murpanusi HOHOB.
N3mepenue 35eKTponpoBOAHOCTH. Y I€IbHAs 3JIEKTPOIPOBOAHOCT.
OKBHUBAJICHTHAS 3JEKTPONPOBOAHOCTh. 3akoH Konbppaymia.
Uucna nepeHoca.
3aBUCUMOCTH IMOJIBUKHOCTH, JIEKTPOIIPOBOIHOCTH U YKCEN IlepeHoca 0T KOHUEHTpauu. I et
penakcanuu u sexkTpodoperudeckuii 3pdext. 3axkoH pa3BeneHus OcTBaiba.
TepMonrHaMuKa 31€KTPOXUMHYECKUX DJIEMEHTOB.
Bo3HHKHOBEHUE ABOMHOIO 3JIEKTPUYECKOTO CIIOS.
DNEKTPOXUMHUYECKHE MIEMEHTBL. DIeKTpuueckas cuia. CKauku MOTeHIHAaa.
CrtpoeHue rpaHullbl AJIEKTPOI-PACTBOP.
BenuunHa u 3HaK 31EKTPOJAHOTO NOTEHIMAA.
N3mepenue DJIC.
3aBUCUMOCTh  JJIEKTPOAHOTO TMMOTEHIMana OT KOHLEHTpauuu pactBopa. CraHmapTHBII
2JIEKTPOIHBIN OTeHIMaI. Y paBHeHue HepHcra.
OneKTpoAsl CpaBHEHUs. DIEKTpoasl 1 u 2 pona.
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC AJIEKTPOIBI. ['a30BbI€ AIEKTPO/IBI.
DNEKTPOXUMHYECKHE AIEMEHTHI U 1lenu. KOHLEHTpallnOHHBIE JIEMEHTBI. XMMUUECKHE SIIEMEHTHI.
[TonsiTne xuMHYeCKOM KUHETHKHA. KuHETMYeCKHi W TEePMOJMHAMUYECKHI TMOIAXOIBl K
PacCMOTPEHHIO CKOPOCTH XMMHUECKON PEaKIINH.
CkopocTp XMMHYECKOW peakuuu. OCHOBHBIE ITOCTYJAThl XUMUYECKOM KHHETHKH. CpemHss u
HCTUHHAsI CKOPOCTH.
Kunernueckas knaccuduxanus peakiuii. MoJeKkyIsIpHOCTb U MOPS0K peakiuu. PaccmorpeTrs Ha
npuMepax.
Kunernka HeobpaTumoii peakiuu 1 nopsaxa.
Kunetnka HeoOpaTUMON peakiuu 2 mopsaKa.
KuneTtnka HeoOpatumoii peakuu N-20 TOPSIKA.
JIBycTopoHHUE peakuuu 1 u 2 nopsIKoB.
[TapannensHble peakuu.

41



42.
43.
44,
45.
46.

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

59.

buietr paccMoTpeH u yTBEpIK/IeH Ha 3acelaHuu Kadeapsl

ITocnenoBarenbHbIE PEAKIIUU.

CornpsikeHHbIE pEaKIIIH.

Bnusinue Temniepatypsl Ha CKOPOCTb PEAKIIMU. DHEPIrus akTUBALMU. Y paBHEHHE AppeHunyca.
Ienneie peakiuu. [IpocThie 1 pa3BeTBICHHbBIE LIEMHbIE PEAKIIUH.

Karanutuueckune peakunu. Kraccupukanus xumudeckux mnpoueccoB. OCHOBHBIE IOHSTHSA
KaTajausa.

I"'oMOreHHbIe KaTaIMTUYECKUE PEaKIUH.

KucnorHo-ocHOBHOM Katanu3. Teopus KUCIOT U OCHOBaHUM.

Knaccugukanus TUIIOB KMCIIOTHO-OCHOBHOI'O KaTalu3a.

Kunernka peaxiuii KHCIOTHO-OCHOBHOTO Katanu3a. ConeBbie 2pQeKThl B KaTaimse.

Pa3Butue yuenuil o rereporeHHoMm karanuse. CTaiuu reTeporeHHbIX KaTaIMTHUYECKUX IPOIIECCOB.
AKTHBAIMS B F€TEPOr€HHBIX KaTAIUTUYECKUX MPOLIECCaX.

I'eTeporeHHbIe KaTATUTUYECKUE PEAKLINU.

OcHOBHBIE TIOHATHS KaTalu3a: CPOJACTBO K KaTaluM3aropy, H30UpaTelnbHOCTh JCHCTBUS,
OTpAaBJICHUE U T.1.

[ToTeHunanbHble KPUBBIE Ui HEKATATMTUYECKMX TOMOT€HHBIX U KaTAIUTUYECKUX TI€TepPOreHHbIX
peaKIuid.

AxkTuBHpoBaHHass aacopbums. Kunermueckas wu auddy3smoHHsle 00aCTH  TETEPOTEHHO-
KaTaJIMTUYECKOTo Ipolecca.

Kunernka reTeporeHHbIX KaTaJIUTHUECKUX PEaKIMM B CTaTUYECKUX YCIOBUSAX (pearupyer OJHO
BEIIECTBO U MPOJYKTHI peaKUi HEe TOPMO3SAT IPOLIECC).

Kuneruka mpoiieccoB, B KOTOPBIX pEarupyeT OJHO BEIIECTBO M MPOAYKT PEAKLUU TOPMO3UT
nporecc.

HcTuHHas v Kaxxylascs SHEeprus akTUBALMY T€TEPOreHHbIX XUMUYECKUX PEAKIIHi.

IIpuMephI 3K3aMeHANIMOHHBIX OWJIETOB
UHI'YIICKUN FOCYI[APCTBEHHLIﬂ YHUBEPCUTET
DK3aMeHALMOHHBIN Omiaer Ne 1

IO KYPCY «PUBHUECKAS XWUMW»

IJIS CTYAEHTOB 4 Kvpca CHeHHAILHOCTH «XHUMUH (0aK)»

Bonpocsl. 1.  VYpaBHeHue coOCTOSHUS HJCaTbHOTO Tra3a. BbIBoJ yHUBEpcaabHOW Tra30BOi
oCTOsIHHOW. M30TepMa naeanpHoOro rasa.

2. TerutoemkocTh. CpefHsIs TeIII0eMKOCTh. ModsipHas TerioeMKocTh. Cp 1 Cy.

3. Jlmarpamma paBHOBECHS >KUKOCTh — Iap B OMHapHBIX cuctemax. [lepsblii 3akoH Konoarnosa.
JlnarpaMMa «aaBJeHHE — COCTaB cucTeMbl». [IpaBuito peryara.

3aB. kadeapoii, mpodeccop A.M.CanamoB

UHT'YIICKUA TOCYJAPCTBEHHBLIV YHUBEPCUTET

IK3aMeHANIMOHHBIN OmyeT Ne _2 (yacthb 1)
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[TOKVPCY «DPU3SHUECKAS XUMMU»

IS CTYAEHTOB 4 Kypca CHeHHAJLHOCTH «XHMHS (0aK.)»

Bonpocbl.l. OcHOBHBIE 3aKOHBI HJCaTbHBIX Ta30B: boiins- Mapuorra, [apns, [eii-Jlroccaka.
N3oTtepmsbl, n300aphl M H30XOPHI UCATBHBIX Ta30B.

2. PaGora mpouecca. M3mepenue pa®oThl B pa3iMyuHBIX IMpoleccax. Pabora pacumpeHus
UJICATbHBIX Ta30B B M30TEPMHUUCCKUX, H300aPHBIX, U30XOPHBIX U aAMa0aTHIECKUX MPOIECcCax.

3. Huarpamma paBHOBecHS KHUAKOCTh — Map B OMHapHbIX cuctemax. [lepsblit 3akon KonoBanoBa.
Jnarpamma «J1aBiIeHUE — COCTaB cuctemMbly. [IpaBuio peryara.

bunet paccMoTpeH u yTBEpKIACH Ha 3aceaHuy Kadeaphl

3aB. kadeapoii, mpodeccop A.M.Canamos

Kpumepuu OUECHKU omeema HA IK3AdMEHe

4-GanpHas mIKana [Tokaszarenn Kpurepun

(YpoBeHb
OCBOGHHUS)

OTanuHo 1. Tonmnora wu3noxenus | CTyIeHTOM JaH TOJHBIA, B JIOTMYECKOM

(I1OBBIILICHHBIIT TEOPETUYECKOTO IIOCJIEZI0BATEIBHOCTH  Pa3BEPHYTHIM OTBET

ypOBCHI)) MaTepurajia, Ha IIOCTaBJICHHBIN BOIIpOC, Trac OH

2. TlomHOTa U | MPOAEMOHCTPUPOBAJI 3HAHUSA INIpEeIMETa B

MPABUJIBHOCTD IIOJIJHOM 00BbeMe yq€6HOﬁ IIporpamMmal,

penieHus JIOCTATOYHO riyooKko OCMBICIIUBAET

MIPAKTUYECKOI O AUCHUIIIINHY, CaMOCTOATCIIBHO, n

3a/aHus; HCUYEPIBIBAOIIE OTBEYACT Ha

JOIIOJIHUTCIIBHBIC BOIIPOCHI, IpUBOIUT

3. TpaBunbHOCTH W/HIH
COOCTBEHHBIE MPUMEpPHI MO MPOOIEMATHKE

APTYMCHTHUPOBAHHOCT
b H3osKeHys | TOCTABIEHHOTO BOIIPOCa, peImI
(mocesoBaTenbHoCTp | MPE/VIOKEHHBIE MPAKTHYCCKUE 3a1aHHs oe3
neiicTBriA); OLINOOK.
Xopomo 4. Camocrostenpioctp | CTYAGHTOM JIaH Pa3BEPHYTBIH OTBET Ha
(6a30BbIi OTBETA; MOCTAaBJICHHBIH ~ BONPOC, TJ€  CTYACHT
YpOBEHB) 5. KynsTypa peum; JEMOHCTPHUPYET 3HAHUS, TPUOOPETEHHBIC HA
6. uT.A JEKIIMOHHBIX M CEMHHAPCKUX 3aHATHAX, a

TaK)Ke MOJTYyYEHHBIE MTOCPEACTBOM H3YUCHHS
00s13aTeNbHBIX YYEOHBIX MATEPUAIIOB IO
KypCy, JaeT apryMEHTHPOBAaHHBIE OTBETHI,
MPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJTHOE  BIAJCHUE  MOHOJIOTHYECKOM
peYblo, JIOTUYHOCTh M IOCJEI0BATEIbHOCTh
orBeTa. OTHAKO JTOMYCKAETCS HETOYHOCTDH B
OTBETE. Pemmn MpEJIOKEHHBIE
MPAKTUYECKUE 3aJaHusi C HEOONBIIMMH
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HETOYHOCTAMM.

VY noBneTBopuUTEb Crynentom naH OTBET,
HO CBU/JICTEIBCTBYIOUIUN B OCHOBHOM O 3HAHHUH
(IIOpOTOBBIA MPOIIECCOB H3y4aeMoi JIHMCIUTUIMHEI,
YPOBEHD) OTIUYAIOIIUNCA HEAOCTAaTOYHOUW TITyOMHOMN

U TOJHOTOW DAaCKpBITHS TEMbl, 3HAHHEM
OCHOBHBIX  BONPOCOB  TEOpUH,  CiIabo
copMHpOBaHHBIMU ~ HABBIKAMH  aHAJIH3a
ﬁBHeHHﬁ, mponeccos, HEJO0CTAaTOYHBIM
YMCHHEM  JlaBaTb  apryMCHTHPOBAHHbBIC
OTBETHI 51 IIPUBOAUTH IIPUMEPBI,
HEJJOCTaTOYHO  CBOOOJHBIM  BIIAJICHHEM
MOHOJIOTHYECKOM PCYbIO, JIOTUYHOCTBIO H

MOCIIEZI0BATEIHHOCTHIO OTBeTA.
JlommyckaeTcsi ~ HECKOJbKO  OMIMOOK B
CoJlep>KaHuu OTBeETa u pelieHnn

MPAKTUYECKHUX 3aJaHH.
Heynosnersopure CryaeHTOM JaH OTBET, KOTOPBIA COJEPIKHUT
JIBHO psn CEPbE3HBIX HETOYHOCTEH,
(ypOBEHD He 06Hapy>1<1/1“13a10111m71 HE3HaHHE  TPOLECCOB
copmupoBan) n3y4aeMoit peIMETHOM obnactu,

OTJIMYAIOIIUNACS HETTYOOKHM PacCKpPBITUEM
TEMbl, HE3HAaHHEM OCHOBHBIX BOIIPOCOB
TEOpUH, HECHOPMUPOBAHHBIMH HABBIKAMU
aHalu3a SIBJIEHUH, IPOLIECCOB, HEYMEHUEM
JTaBaTh apryMEHTUPOBAHHbIC OTBETHI,
c1a0bIM  BJIaJIeHUEM MOHOJIOTHYECKOH
pe4Yblo,  OTCYTCTBUEM  JIOTUMHOCTH U
MOCJIEOBATEIbHOCTH. BriBoasl
MMOBEPXHOCTHBI. Pemenne mnpakTUYeCcKux
3aJlaHUid HE BBINIOJIHEHO. T.e CTyIHeHT He
CIOCOOEH OTBETUTH HA BOMPOCHI JTaXke TPH
JIOTIOJIHUTENBHBIX ~ HABOJALIMX  BOIPOCAX
MIPETOaBaTeNsl.

9. YYEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCIHHUIIVINHBI

9.1. YueOnas uTeparypa:
a) OcHoBHas:

1. I'epacumos .. u ap. Kypc duznueckoit xumuun.M.: Xumus.1969,1.1;1970,1.2.

2. Kupees B.A. Kpartkuii kypc puznueckoit xumun. M.: Xumus, 1978

3. Epemun E.H. OcHOBBI XMMU4eCKOi KHHETUKHU. Y4eOH.mocobue. M.: Beiciias mkosa,1976.

4. NamackuH b.b., Iletpuit O.A. DnexTpoxumus. YueOH.mocobue. M.: Boiciias mkona, 1987.

5. Kaprymmnckas A.W. u ap. COopHUK 33134 110 XUMHUYECKOU TepMoauHaMuke. M.: Beicias mikona, 1983.
6. Kucenesa E.B. u np. CoopHUK TpuMepoB U 3aj1a4 110 ¢puznyeckoit xumun. M.: Beiciias mkona, 1983.
7.Kpatkuii cripaBOYHUK (PHU3MKO-XMMUYECKHX BEIMUYMH, noji.pexakuueit Pasnens A.A. u IlonomapeBoit
AM. JI.: Xumus,1983.
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0) 10MOJTHUTEJIbHAS JIUTepaTypa

1.ITonTopak O.M. TepmoanHamuka B pusznueckord xumuu. M: Breicmias mikona, 1991

2 Ilpaktnueckue pabotel mo ¢usmueckoir xumuu. llox pemakmumeirt Mumenko K.II., PaBnmens 3.A.A.,
[Tonomapeoit A.M. JI.: Xumus,1982.

4 Ilpaxktukym no ¢usudeckoit xumuu. [lox penakuueit bynanosa B.B. u Bopo6rsea H.K.

M: Xumus, 1986.

5. HoBocenosa A.B. MeToibl ucciieIoBaHUs TeTepOreHHbIx cucteM. M.: Bricias mikona, 1980.

9.2. UHTepHeT-pecypchl

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/htmi
ChemSoft 2004

NogabkowhE

9.3. IIporpammHoe obecnieuenue

YuuBepcutrer  obecriedeH  HEOOXOJUMBIM  KOMIUIEKTOM  JIMIIEH3HOHHOTO U CBOOOJIHO
pacpocTpaHsIeMOro MporpaMMHOT0 00ECTICUeHHsI, B TOM YUCJIE OTEYECTBEHHOTO ITPOU3BOCTBA.

Kaxnpiii oOyuaromiuiics B TeueHHE BCero mepuoaa oOydeHuss oOecredyeH WHINBUAYATbHBIM
HEOTPAaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(POPMAIMOHHO-00pa30BaTEeNbHON Cpelle YHHUBEPCUTETA M3
M000# TOYKH, B KOTOPOI MUMEETCs TOCTYI K MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn « HTepHeT»
KaK Ha TEPPUTOPUH YHUBEPCUTETA, TaK U BHE €€.

YHuBepcurer o0ecnedeH ciIeIyolUM KOMIIEKTOM JTUIEH3MOHHOTO IPOrpaMMHOT0 00eCTIeYeHUs!.

1. JIuueH3uoHHOE MporpaMMHoe oOecrieueHue, ucnosb3yemoe B MHrl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. TIporpammusiit kommuiekc MMUC “Busyansnas Ctynus TectupoBanus™

1.4. Antusupyctoe I10 Eset Nod32

1.5. CnpaBouHo-nipaBoBasi cucrema ‘“KoncynbTant”

1.6. CnpaBouHo-nipaBoBasi cucrema “Tapant”

Hapsiny ¢ TpaauIMOHHBIME W3JaHUSMH CTYACHTHI H COTPYJIHHKU UMEIOT BO3MOXKHOCTH TOJB30BATHCS
ANEKTPOHHBIMU OJTHOTEKCTOBBIMH 0a3aMu JaHHBIX:
Tabruua 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

Ha3zBanmue pecypca Ccblaka/noctyn

OnekTpoHHass  OubOnmoreka onnaiiH «EamHoe  okHo k| http://window.edu.ru
00pa3oBaTeIbHBIM Pecypcam»

«O0bpasoBarenbHblii pecypc Poccum» http://school-collection.edu.ru

denepanbHblii  00pa3oBaTeNbHBI  mOpTANT:  yupekaeHws, | http://www.edu.ru —
nporpammsl, crangaptsl, BY3s1, Tectol EI'D, TA

denepanbHbIid LIEHTP nHpOopMaMoHHO-00pa3zoBaTenbubix | http://fcior.edu.ru -

pecypcos (OIINOP)

5bC  "KOHCVYJIBTAHT  CTYJEHTA". Onexrponnas | http://polpred.com/news
OHOIMOTEKA TEXHUYECKOTO By3a

WznatenbcTBo «JlaHby. DICKTPOHHO-OMONIMOTEUHAs CHUCTEMA http://www.studentlibrary.ru -
Pycckas BupTyanbHas Oubmmnoreka http://rvb.ru —

NznarenbeTBo «JIaHby». DIEKTPOHHO-OHOIMOTEYHAS CHCTEMA http://e.lanbook.com -

E>xenenenbHuK Hayku u oOpasoBanus lOra Poccun «Akanemus» | http://old.rsue.ru/Academy/Archives/I|

ndex.htm
Hayunas snekrporHas 6ubinoreka «e-Library» http://elibrary.ru/defaultx.asp -
DeKTpoHHO-0rbnoTeunas cucrema IPRbooks http://www.iprbookshop.ru -

DJIEKTPOHHO-CIIpAaBOYHAsl ~ CHCTeMa JIOKyMeHTOB B  cdepe | http://www.informio.ru
obpazoBanust «MHPOpMUO»

HNudopmarnmonHo-npaBoBas cucteMa «KOHCYIbTaHT-TITFOCY CeteBas Bepcus, JOCTYIHA CO BCEX
KOMIIBIOTEPOB B KOPIOPATUBHOW CETH
Nurl'y

HudopmarinonHo-npaBoBas cuctema «I'apant CeteBass BepcHs, JOCTyIIHA CO BCEX
KOMIIBIOTEPOB B KOPIOPATUBHOW CETH
Nurl'y

DNeKTpoHHO-O0nbIMoTeuHas cucrtema «HOpaim»y https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

Tpe6OBaHI/I}I K ayJuTOpuHu IJid JICKHUOHHBIX U IPAKTHUYCCKUX 3aHATHH: 6CCIJ_IYMH35{ CBCTJIad

ayIUTOpHS Ha 25 TTOCaIOYHBIX MECT C JIOCKOM.

TpeGoBaHMs K ayIHTOPHH VIS Ta6OPATOPHBIX 3aHATHIA: 1aGopaTopust 60-70 M ¢ BHITSIKKO#M, OBIIIM ¥

MECTHBIM (HaJl MIECThIO paOOYMMH CTOJIaMU) OCBEILIEHUEM, KaHAIM3alen (X0JI0AHasi U ropsiyasi Boja).

TpeboBanus K CHENMATN3UPOBAHHOMY OOOPYZOBAHHMIO: BBITS)KHOM IIKaQ, XMMHUYECKHM CTOHKas

paKoBHUHA, HICCTh na6opaTopHHx CTOJIOB CO CTOHMKHM IMOKPBITUEM, OAWH CTOJI NMPCIOJaBaTciid, IBCHAAATh
J'Ia60paTOpHBIX CTYJIbEB, IOCKA, TCXHUYCCKHUEC U aHAJTUTHYCCKUC BECHI.

ook wdE

~

Teopernyeckuii Kypc:
Jlekuuu, mpe3eHTauun
KoHTposnbHbIE TeCThl — AUCKH U OyMaXKHBIN BapuaHT.
Criucku BOIIPOCOB TSt IPOBEICHHS KOJUTOKBUYMOB.
TaGnuie! - Tuck 1 OyMakHbIM BapHaHT O0JIbIIOTrO opmara.
BapuanTel 3amanuii 17151 KOHTPOJIBHBIX PadoT.
BapuanTel 3amaHuil A7 CaMOCTOSITENIHOM pacueTHOM paloThl (CHENHaIbHO pa3pabOTaHHBIN U
W3JTAaHHBIA TPAKTUKYM JUTS CTYJCHTOB).
HaGop peaktuBOB 1 000py10BaHUS AJIS IEKIIMOHHBIX OIBITOB.

JlabopaTopHBIi NPAKTHKYM:

Tematuka u omnucaHue J1abOpPaTOpPHBIX paboT (CHenuasbHO pa3pabOTaHHBIA W W3JIAHHBIN
71a00paTOPHBII MPAKTUKYM JUISl CTYICHTOB XUMHUYECKOTO HAaIIPABJICHHUS).

Halop xuMuuecknx peakTHBOB K KaXKJ01 J1abopaTopHOU paboTe.
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3. JlaGopaTopHble yCTaHOBKH, 000pYAOBaHHE.

11. METOJAWYECKUE YKA3AHUSA JUIA OBYYAIOIIAXCS ITO OCBOEHUIO
TACIATLITAHBI

JuctuiuimHa «Pu3nueckas XUMUs» HanpaBieHa Ha opmupoBanue komnerenimii: YK-6, OIIK-4, I1K-
6, I1K-7.

[IpomexxyTouHas arrecTanys IpearonsaraeT 3adeT U SK3aMeH.

[Tpuctynas K u3y4yeHHIO JUCLUUILUIMHBI, HEOOXOAUMO B MEPBYIO OYEpe/lb 03HAKOMUTBLCS C COAEPIKaHUEM
paboueii nporpammsl aucuutuinabl (PILT).

Jlexuuy UMEIOT LIEIIBI0 AaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHbBIX 3HAHHUM.

[Tpu nzyuennn u npopaboTKEe TEOPETHUECKOTO MaTepraia HEOOXOAUMO:

- TIOBTOPUTH 3aKOHCIIEKTUPOBAaHHBIM Ha JIEKIMOHHOM 3aHSITHM MAaTe€pUall U JOMNOJIHUTH €r0 C y4ETOM
PEKOMEHIOBaHHOM 110 IaHHOM TEME JIMTEPATYPBHI;

- IIPA CaMOCTOSTEIbHOM U3YyYEHUH TEOPETHUECKOM TEMBI CIEJIaTh KOHCIIEKT, NCIOJIb3Ysl PEKOMEHI0BAaHHbBIE
B PI1/] nureparypHble HCTOUHUKHU B PECYpChl HHPOPMALIMOHHO-TEJICKOMMYHHUKAIMOHHON ceTn «HTepHEeT»
- IIpY MTOJATOTOBKE K MIPOMEXYTOUHOM aTTecTally 110 MOAYJIIO UCI0Ib30BaTh MaTepralibl (DOH/1a OLEHOYHBIX
CPEICTB.

JlaGopaTopHble 3aHATUS HPOBOIATCS C LENbIO YIIyOJeHHs M 3aKpeIUICeHUs 3HAHWM, MOJY4YEHHBIX Ha
JEKIHSIX U B MPOLECCEe CAMOCTOSTEIBHON paboThl HaJl HOPMATUBHBIMU JIOKYMEHTAaMH, Y4eOHOH W HaydyHOU
JUTEPaTypOM.

[Tpu moaroTOBKE K 1a00pPaTOPHOMY 3aHATHIO HEOOXOIUMO:

- U3y4YMTb, IOBTOPUTH TEOPETUYECKUI MaTepHUall 110 3alaHHOMN TeME;
- IIPY BBIITOJIHEHUH JIOMAlIHUX PACYETHBIX 33JJaHUN, U3yYUTh, IOBTOPUTH TUIIOBBIC 3aJaHuUs,
BBITIOJIHAEMBIE B Ay IUTOPUU.

PexoMengauuu nmo padore ¢ HAy4YHOM M y4eOHOM JIuTEpaTypoOil

Pabota ¢ yueOHOI 1 Hay4yHO! IUTEPaTypoOl ABIISIETCS IIIaBHOM (POpMOil caMOCTOATENbHOM
paboTel U HEOOXOAMMA MPHU MOJATOTOBKE K YCTHOMY ONPOCY Ha CEMHHAPCKUX 3aHATUAX, K MOJYJIbHBIM
KOHTPOJIbHBIM paboTam, onpocy, 3aueTy. OHa BKIIIOYaeT MPOpabOTKy JEKIMOHHOIO MaTepuaga — U3ydyeHHe
PEKOMEHIOBaHHBIX MCTOYHUKOB M JIMTEPATypbl IO TEMATUKE JICKIUH. KoHcnekT nexknuu 0IKeH
cojiepkaTh pedepaTuBHYIO 3alHUCh OCHOBHBIX BONPOCOB JIEKLUH, MPEIOKEHHBIX MPENOAaBaTeIeM CXeM
(npu UX IEMOHCTpAIMH), OCHOBHBIX HCTOYHUKOB U JINTEPATYPHI 110 TEMaM, BBIBOJbI 110 KaX/IOMY BOIPOCY.
KoHcnekT omkeH OBbITh BBHIMOJHEH B OTAEIBHON TeTpaau no npeamery. OH JOJDKeH ObITh aKKypaTHBIM,
XOpOILIO YUTAEMBIM, HE COJIEPKATh HE OTHOCSIIYIOCS K TeMe HHPOPMAIUIO WK PUCYHKHU.

KoHcnekTel HaydyHOM JTUTEPATyphl IPH CAMOCTOATEIILHOM MOATOTOBKE K 3aHATHAM JIOJIKHBI
OBITh BBINIOJHEHBI TAKXKE aKKYpPaTHO, COJIEPKaTh OTBETHI Ha KaXKAbIH IMOCTaBJICHHBII B TEME BONPOC, UMETh
CCBUIKY Ha HMCTOYHUK HMH(POpPMALUU C 00s3aTeNbHBIM YKa3aHUEM aBTOpa, Ha3BaHUS U TO/a M3/aHUS
UCIOJIb3YeMOW Hay4yHOM autepaTypbl. KOHCHEKT MOXeT ObITh ONMOPHBIM (COAEpKaTh JIMIIL OCHOBHBIE
KIIIOYEBbIE TO3UIMM), HO TPU 3TOM I[O3BOJIIOUIMM JaTh IOJHBIA OTBET IO BOIPOCY, MOXET OBITh
noApoOHBIM. OOBEM KOHCIIEKTa ONPEALIISIETCS] CAMUM 00 yJarOIITIMCSI.

B nporiecce paboThl ¢ yueOHOM 1 HAYYHOH TUTEpaTypoil 00ydaronuiics MOXKeT:

- JenaTh 3alMCH IO XOJy YTEHUS B BUJE MPOCTOrO0 WJIM Pa3BEpHYTOro IjiaHa (co3/aBaTh IEepeuyeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHHKE);

- COCTaBJIATh TE€3HUCHl (LUTUPOBAHHWE HAMOOJIEe BAXKHBIX MECT CTaTbU WJIM MOHOrpaduu, KOpPOTKOE
M3JI0’)KEHHE OCHOBHBIX MBICIICH aBTOPA);

- TOTOBUTH aHHOTAIUH (KpaTKoe 0000IIeHHe OCHOBHBIX BOIIPOCOB pabOThI);

- C03/1aBaTh KOHCIEKTHI (Pa3BEPHYTHIE TE3UCHI).
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PaGouas mporpamMma qucuIUIMHbL «PU3NYecKasi XUMHUSI» COCTaBJICHA B COOTBETCTBUH C TPEOOBAHUSAMHU
@®I'OC BO mno cneumansaoctu 04.03.01. «Xumus (ypoBeHb OakanaBpHara)», YTBEPKICHHOTO NMPUKA30M
MunuctepcTBa o6pazoBanus U Hayku Poccuiickoit @enepanuu ot 17 uromst 2017 . Ne 671

[IporpamMmy cocraBuia:

npodeccop Kadeapsl XUMHH

Pabouas mporpamma yTBepiK/ieHa HA 3aceJaHUU Kadeapbl XUMUHU

[Ipotokon 3acenanus Ne 10 oT « 21 » Mas 2024 r.

Pabouas nporpamma ojo00peHa yueOGHO-METOAUYECKHM COBETOM

XHUMMKO-OHUOJIOTHYECKOTO d)aKVJ'IbTeTa

[Tpotokoun 3acemanust Ne _ 10 oT « 22 » mas 2024 r.

Apuakona P.JI.

48



CeeeHus 0 nepeyTrBep KIeHUN MPOrPaMMbl HA OYepeaHOl YUeOHbIH IoJl M perucTpamum u3MeHeHn il

YyeOHbIil
roa

Pemenue
Kadeapsl
(Ne mpoTokoia,
JiaTa)

Buecennble n3MeHeHU

[Toamnuce 3aB.
kadeapoi
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