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1 lleab AUCHUNJIUAHBI.

B pesynbpTare ocBOCHUS JAHHOW JUCIHILTHHBI Y 00YYaIOMIErocs AODKHBI OBITh chopMu-
POBaHBI KOMIIETCHITMM OCHOBHOHM Mpo(decCHOHaIbHON 00pa3oBaTeIbLHON MpOrpaMMbl OakaiaB-

puara (manee - OITOI): T1K-3.

ConeprxaHre KOMIETEHIINH KaK MIIaHUPYEMBIX Pe3yabTaTOB O0YUYECHHUS 110 TUCIUILIIMHE

cM. Tabmuns! 1, 2 u 3.

1.1®opmupyembie KOMIIETEHUMH

Tabmumna 1 - ®opmupyemble AUCITUTUTHHOW KOMIICTCHITUH

HanmenoBanmne BuUaa
KOMIICTCHIIU

TECHIIUN

HanmenoBanue karero-
puu (rpymmbl) KomIie-

KOI[ 1 Ha3BaHHUC KOMIICTCHIINHN

[Ipodeccuonanvuas

IIK-3 Cnoco0eH HCIT0I630BaTh 3aKOHEI
M METOIBI MATEMAaTHUKH, €CTECTBEHHBIX,
I'YMaHUTAPHBIX ¥ SKOHOMHYECKUX HAYK
pH pemieHUH TPO(HEeCCUOHATBHBIX 3a-
Jla4, MPUMEHATh HA MPAKTUKE HABBIKH
MPOBEJICHUSI W OIHMCAHUS WCCIICIOBa-
HUH, B TOM YHCJIC SKCIIEPUMEHTAIbHBIX

1.2 JlecKkpunTOpPHBbIE XAaPAKTEPUCTUKH JOCTUKEHUS] KOMIIETeH UM
Tabnuia 2 — JleckpUnTOpHbIE XapaKTEePUCTUKU KOMIIETEHIIUH, (OpMUpyeMble TUCIUIIITUHON

Kon u nazBanue JeckpurnropHeie Xxapak-
KOMIETEHLINHU tepuctuku no OIIOIT

JMCUUIUIMHBI U NPAaKTUKH,
¢dhopmupytomme kommnetennuo OIOIT

T'YMaHHTAap-

IMIK-3 Cmnocoben ucnons3oBats | [IK-3.1 Mcnonbs3yer me- | KM.04.01 Benenne B mpodeccronais-
3aKOHBI U METOABI MATEMATHMKH, | TOAbI PELIEHUs 3a1a4 B
€CTECTBEHHBIX, TYMAHUTAPHBIX M | 001aCTH TeXHOCHEPHOH | '\ +'04 04 Xymnmmts

DKOHOMHMYECKHMX HayK IpPH pellie- | 6E30MaCHOCTH C TIOMO- | K M.04.05 Termodusuka # TWaporasoi-
HUM TPO(eCCHOHATBHBIX 3ajad, | IbI0 3aKOHOB W METO- | Hamuka

MPUMEHSTh HAa MPAKTUKE HABBIKH | OB MareMaTHkH, ecre- | KM.04.10 Dnextpomuka i 3/MeKTpOTEXHH-
NPOBEJICHUS W OIMCAHUS WCCIe- | CTBEHHBIX,
JIOBaHMi, B TOM YHCIE DKCIIEPH- | HBIX W JKOHOMHYECKHX
MEHTaJIbHbIX HayK

HYIO JICITEIbHOCTh
K.M.04.03 ®usnka

Ka
K.M.04.07 Metponorusi, cranjapTu3anus u
CepTUPHUKAIIHS

K.M.04.11 Teopus ropeHus u B3pbiBa
K.M.04.15 H36panHble riaBbl ¢usnye-
CKOIl XMMHH

KM.04.1B.01.01 Opranuzanusi Hay4dHO-
UCCJIEJOBATEILCKOH 1EATEIbHOCTU
K.M.04.11B.01.02 ITatenToBEeACHNE
K.M.09.02 OxpaHna okpy»xKaromiei cpepl Ha
00BeKTaX SKOHOMHUKH

K.M.10.02(IT) IIpom3BoacTBeHHAs! MPaKTH-
ka. [IpodupHas mpakTHKa.

K.M.11.01(1) ITogroroBka k mporemype
3aIUTHI U 3aIIXTA BBITYCKHOW KBanuduka-
LIMOHHOM PaboTBHI.




Tabnuia 3 — 3Hanus, yMeHUs1, HaBBIKHA, (POPMUPYEMbIE AUCITUTUTHON

Koxn u HaszBanme kowmiie-
TEHIIUN

Nupukatopel  JOCTUXKEHUS
KOMIIETCHIINHU, 3aKperieH-
HEBIE 3a JUCLUIIMHON

3nanusi, ymenus, HaBblku (3YB), dop-
MHUpYEMbIe JUCLUILUTMHON

[IK-3 CrnocobeH wuc-
[IOJIF30BAaTh 3aKOHBI U
METO/IbI MaTeMaTHKH,
€CTECTBCHHBIX, T'yMaHU-
TapHBIX M 3KOHOMHYE-
CKUX HAyK NP PEHICHUH
nmpodeccCHoHaIbHBIX — 3a-
nad, NOPUMEHSATh — Ha
MPAKTUKE HABBIKK IIPO-
BEINEHUSA M OIIMCAHUS KC-
CIEI0BAaHMUM, B TOM YHC-
JIe 9KCTIEPUMEHTAIBHBIX

IIK-3.1 Hcnonw3zyer mero-
JIbI pEIICHUs 3a7a4 B o0Jac-
TH TexHocepHoi Oe3omac-
HOCTH C TIOMOIIBIO 3aKOHOB
U METOJIOB MaTeMaTHKH,
€CTECTBCHHBIX, T'yMaHHUTap-
HBIX ¥ 9KOHOMHYECKHX HayK

3HaTh:

-OCHOBHBIE 3aKOHBI XUMHYECKOU U CTa-
TUCTUYECKOW TEPMOAMHAMUKH, XUMHU-
YECKOM KHHETHMKA M KaTaiu3a, Mexa-
HU3MOB XUMHYECKHX PEaKIui, TEOpUH
pacTBOpoB # (Da3oBBIX paBHOBECHIA,
AIIEKTPOXHUMHUHU.

YmerTs:

-penath TUMOBbIE (U3UKO-XUMHUYECKHE
3a/1auu, ONPEJIEIATh KOHCTAHThI PaBHO-
BECUH U CKOpPOCTEH XMMHYECKUX peak-
1107078

Bnaners:

-METOJJaMi pacdeTra TepMOANHaAMUYe-
CKHUX IapaMeTpOB peakluid, METOAaMHU
MOJICIIUPOBAHUSA XHMHUYECKHX TPOIEC-
COB M MTOCTPOCHHUSI TUarpamMm

2 O0bEM U TPYAOEMKOCTh AUCHUILTHHBI M0 BUAAM Y4eOHbIX 3aHATHI.

@®opMBI IPOMEKYTOYHOM aTTECTALMU.
Tabnuma 4 — O6beM U TPYIOEMKOCTh IUCHUIUIMHEI 110 BUAAM Y4€OHBIX 3aHATUI

06 61O DG O06béM yacoBmo Gpopmam
mas TPYAOEMKOCTh M BUABI y4eOHOH pabOoThI MO IHC- obyenus
[IUTUTNHE, TPOBOIUMBIE B pa3HbIX (popmax 050 0300 350
1 O0mias Tpy10eMKOCTh TUCIUIIIIMHBI 72 72
2 KonrtakTHas paboTa oOydaromuxcsi ¢ IperojaBaTesieM 36 4
(o BuJam y4eOHBIX 3aHATHI) (Bcero)
AynuTopHas pabora (Bcero): 36 4
B TOM YHUCIIE:
JIEKITNHI 18 2
MIPaKTUYECKHE 3aHATHI, CEMUHAPbI 18 2
PAaKTUKYMBI
nabopaTopHbIe PaOOTHI
B UHTEPAKTHBHOI (opme
B 2JICKTPOHHOMI (hopme
3 CamocrosiTenbHas pabota o0ydaromuxcs (Bcero) 36 64
4 TlpomexyTodHas arTecTanusi oOyuaromerocs- 3ader/ 4
00BEM YacOB, BBIJICTICHHBINA Ha MPOMEXYTOYHYIO aTTECTAIUIO:




3. YueOHO-TeMaTHYeCKAU IJIAH U COJIePKaHUe TUCUMUIIIMHBI.

3.1 YuyeOHO-TEMATHYECKUH IJIAH

Tabauia 4 — YueOHO-TeMaTHUECKUI IIJIaH

U1 OYHON (POPMBI O0YUEHUs

< Buabl yueOHbIX 3aHATHH, BKJIKOYAS
‘§ § CaMOCTOSITE/ILHYI0O Pa00Ty 00y4aro-
? E IUXCA U TPYJ0E€MKOCTh @opMBI TEKy-
Ne Pa3nen z & (B wacax) Iero KOHTPO-
n/n JTUCIHUIIINHDI g § ayJAUTOpPHbIE camMocTosTelbHas | JIfl YCIIeBaeMO-
=) yueOHbIe 3aHATHSA padora o0yuyaro- CTH
BCEro JIeKIHH CeMUHApBI, fxes
NnpaKTHYecKHe
S3aHATHS
1. | ArperatHoe co- |12 3 3 6 Tect
CTOSIHHAE BEIECTBA
2. | Xumuueckass  Tep- | 12 3 3 6 Tect
MOJIMHAMUKA
3. | Xumuyeckas kuHe- | 12 3 3 6 Pemenne 3a-
THUKA Jay
4. | Xumnueckoe u da- | 12 3 3 6 Pemenne 3a-
30BOC PABHOBCCH: Jaq
5. | Yuenue o pactBo- |12 3 3 6 TECT
pax
DNEKTPOXUMHUS
6. | Komnounnas xumus | 12 3 3 6 Pedepar
/. |3auer 4
8. | Uroro 72 18 18 36
JUTSI 3204YHOU (0OYHO-3a049HOM) (OpPMBI 00YUEHHUS
4 Buab! yueOHbIX 3aHATHI, BKJIIOYAS
‘§ § CaMOCTOSITEIbHYIO padoTy 00y4alo-
; K] HIMXCSH U TPYT0EMKOCTH DopMEI TeKy-
Ne Pasnen = £ (B 1acax) Iero KOHTPO-
n/n JUCHMILINHBI g § ayANTOpPHbIE caMocTosATebHas | JISl yCIIeBAeMO-
o yueOHbIe 3aHATHS pabora o0yuaro- CTH
BCEro JIEKIAH CeMHHApBI, e
NMPaKTHYeCKHe
3aHATHSA
1. | ArperatHoe co-| 12,5 0,5 - 12 Tect
CTOSIHHAE BEIECTBA
2. | Xumuueckas Tep- | 13 - 1 12 Tect
MOJIMHAMUKA
3. | Xumunueckasa kxuHe-| 12,5 0,5 - 12 Pemrenune 3a-
THUKA a4y
4. | Xumunueckoe u da- | 13 - 1 12 Pemienne 3a-

30BO€ PABHOBECHSI

au




< Buabl yueOHbIX 3aHATHIH, BKJIKOYAS
‘§ g CaMOCTOSITEIbHYIO paboTy o0y4aro-
? § IUXCH U TPYAOEMKOCTH ®opMBI TeKy-
Ne Paznen = é (B uacax) Iero KOHTPO-
n/n JUCIHUILIAHbI g § ayAUTOPHBIE caMoCTOsITeJbHAsI | JIfl YCIIEBAEMO-
o yueOHbIe 3aHATHS padora o0yuaro- cTH
IUXCS
BCCFO JEeKIMH CeMl/lHapr,
NMpaKTHYeCKHe
3aHATHUA
5. | Yuenue o pactBo-| 8,5 0,5 - 8 TECT
pax
DJIEKTPOXUMMUS
6. | Kommonnnas xumusa | 10,5 0,5 - 10 Pedepar
7. |3auer 4
8. | Utoro 72 2 8 64
3.2 Conep:xaHue 3aHATHH 110 BUAAM YU4eOHOM PpadoOThI
Tabnuna 6 — ConepxaHue AUCIUTUTMHBI
Nen/nt HaumenoBanue pa3jgeJia qumc- Coxepanme
IUILIAHBI
1 Pa3znen 1.ArperatHoe cocros-
HME BEIecTBa
Cooepoicanue N1eKyuoHH020 Kypca
1.1. ArperatHoe coctosinue BemecT- | COoCTOsSIHUE BEIIEeCTBa, MapaMeTPhl COCTOSHUS BEIIECTBA.
Ba. ['a3000pa3Hoe cocTosHNE ["a3000pa3HoOe COCTOsSIHUE BEIIECTBA, OCHOBHBIC XapaKTe-
BCIIECTBA PUCTUKH Ta30B, UJCAIbHBIA U PEANbHBIN Ta3bl, Ta30BbIC
3aKOHBI, CMECH MJICAJILHBIX Ta30B, MaplIHUaAIbHOE JaBJe-
HUE Ta3a, KHHETUYECKas TEOpUsl ra3oB, pPEealibHbIE Ta3bl,
bakTop CXKMMaeMOCTU. YpaBHEHUSI COCTOSHUSI peallbHO-
I0 ¥ HEaILHOIO Ia30B.
1.2 ArperatHoe cocTosiHHE BellecT- | JKuIKoe cOCTOsiHME BEIIecTBa ONMKHHI MOPSIOK, (ak-
Ba. JKunkoe u TBEpI0€E COCTOS- TOpPBI, BIUAIOIIME HAa CBOWCTBA JKHUJKOCTEW, CBOWCTBA
HHS BEIIECTBA. KUAKOCTEH (IJIOTHOCTh, MOJSIPHBIA OOBEM >KUIKOCTEH,
MOBEPXHOCTHOE HATSHKEHHUE, TEKY4YeCTh, BA3KOCTh JHMHA-
MuYeckas W KUHeMaTHuyecKas, MapooOpa3oBaHUE, KOH-
JIeHCaIMs, HACBIIIIEHHBIN TIap, KpUTHYECKasl TeMIepaTrypa
U naBieHne). TBepaoe arperatHoe COCTOSHHE, KPHUCTall-
audeckoe, amop(dHOe, aHU30TPOMHOCTh, H30TPOIMHOCTH,
MOHOKPHUCTAIIIBI, KPUCTAITIOTHAPATHI, HKUIAKOKPUCTAIITU-
yecKoe cocTosiHue BemecTna. [lmasma
2 Paznen 2. Xumuueckasi TepMo-
JAMHAMHKA
2.1 [lepBoe Hauasio TEPMOTUHAMHU- OCHOBHbIE TIOHSTHSI U BEJIUYMHBI XUMUYECKOU Tep-
KH. MOAMHAMUKH. TepMoanHaMU4YecKasi cucTeMa, Kiaccudu-
Kalusi: MO COCTOSIHUIO, 1O B3aUMOJCHCTBUIO C OKpY-
KaroIen cpenou, o ynuciy a3z, mo Yuciay KOMIOHEHTOB.
Cocrosinue cuctembl. OyHkiu coctostHus. Tepmoau-
HaMHUYECKHe Tpolecchl. BHYTpeHHsIsT sHeprus, Kojaude-
CTBO TEIUIOTHI, TEIUIOEMKOCTh, padora. IlepBoe Hauamo
TePMOJIMHAMUKHA. MaTeMaTuuecKoe BRIPAKEHHE TEPBOTO
Havana, (GOpMYITHPOBKU 3aKoHA. DHTanbnus. CtaHgapt-
Has SHTAIbINs 00pa30BaHMs BEIIECTBA, CTAHIAPTHAS DH-




Neni/nm

HaumeHoBaHue pa3aeJia quc-
HHUIIHHBI

Conep:xkanue

TAJIBIINSl CTOPaHUS BellecTBa. TerioBoil ApexT Xumu-
yeckoi peakuuu. 3akoH ['ecca. Pacuer cranmapTHOM Te-
IUIOTHl XUMUYECKOW peakLUy 110 CTaHAAPTHBIM TEIIOTaM
o0Opa3oBaHus U cropanus BeuiecTs. [IpumeHeHnue nepso-
ro Hayaja TepPMOJUHAMHUKH K OHOCHCTEMaM. 3aBUCH-
MOCTh TEIUIOBOr0 3((deKkra XUMHUECKOW peakuu OT
Temneparypsl, ypaBHenue Kupxroga. Temnorsr pacTBo-
PEHHUs, CONbBATAIMH, HEUTpaIu3auu

2.2

Bropoe Hauano repMmoarHamMu-
KH.

TepMoaMHAMUYECKHE TOTEH-
uuanbl. DHeprus ['enbmrodblia.
Oueprust [mb6ca.

Bropoe Hawano tepmoauHamMuKu. MartemaTudeckoe
BBIp@)KEHUE BTOPOrO Hayajga, (OPMYIMPOBKH 3aKOHA.
OOpatumMble U HEOOpaTUMBbIE TPOLECCHl. DHTPONHS U €&
CBA3b C TEPMOJMHAMUYECKOW BEPOATHOCTBIO CHUCTEMBI.
VpaBHenue bonbpnMana. Pacuer W3MEHEHHMsI SHTPOIMH
JUISL Pa3iInYHbIX M30TEPMUYECKUX M HEU30TEPMHUYECKHUX
IPOIIECCOB M XMMHUYECKOM peakuuu. AOCOMOTHas 3H-
tponus. lloctymar Ilnanka. TepMomuHamuyeckue IO-
TeHuuansl. OHeprus ['enpmroneua. Oueprus ['mboca.
Kpurepuii ngoctmxeHnss Xxumuaeckoro pasHosecus. I1po-
THO3MPOBAHUE HaIIPaBJIEHUs CaMOIIPOU3BOJIBHO IPOTE-
KaIOIIUX MPOLECCOB B U30JMPOBAHHOW U 3aKPBITOH CHC-
temax. CBoOO/IHas U CBSI3aHHAs SHEPruu. MakcuMaabHas
U MakCHUMaJIbHO ToJje3Has paboTa mpouecca. CtanmapT-
Has sHeprusi ['m66ca oOpa3zoBaHus BEIIECTBA, CTaHIAPT-
Has Heprus ['mb6ca 6GMONIOrHYEecKOro OKHCICHUs Bellle-
ctBa. CtannaptHas sHeprusa ['ub6ca peakuuu.

Pa3zpen 3.XuMunueckas KnHe-
THKA

3.1

Kunetnka XuMHUECKUX peak-
UAH.

[Ipeamer XMMHYECKOM KHUHETUKM M €€ 3HaYeHUe s
ouonorun. Kunernueckas kiaccupukanus XUMHUYECKHX
peakuuii. MounekynsipHOCTh peakuuu. CKOpOCTb peak-
1uu. QakTopsl, BIUIOMIKE Ha HE€. 3aKOH JeHCTBYIOLINX
macc. KoHcranTta ckopoctu. KuHernueckue ypaBHEHUs.
[Topsinok peakmuu. [lepron momynpeBpaiieHus. 3aBUCH-
MOCTb CKOPOCTH PEAKIUM OT KOHIeHTpauuu. Kunernue-
CKHME YpPaBHEHHsI pPEaKIUil IEpPBOro, BTOPOTO U HYJIEBOIO
MOPSAKOB. DKCIEPUMEHTAJIBHBIE METOJBl OINpPENCICHUS
CKOPOCTH M KOHCTAHTbI CKOPOCTH PEaKUH. 3aBUCUMOCTb
CKOPOCTH pe€akLuu OT TeMIeparypsl. TemmneparypHbIi
KOA(DPUIIMEHT CKOPOCTH PEAKIMH U €ro OCOOCHHOCTH
U OMOXMMHYECKUX TpoueccoB. [IoHsTHE O TeopuM ak-
TUBHBIX COYAApEHUU. DHepreTuyecKuil mpouib peak-
LIUY; DHEPTUs aKTUBALMK; ypaBHEHUE Appenuyca. [lons-
THE O TEOPUH NEPEXOAHOTO COCTOSHMS. AKTUBHPOBAH-
HBI KOMIUIEKC.

3.2

Kartamus n MexaHn3Mbl XUMHYe-
CKHMX pEaKLIHI

Karanns. 'oMOTreHHBIN 1 reTepOreHHbIN KaTtanu3. JHep-
reTudeckuii npouiab KaTamuTHueckod peakiuu. Oco-
OCHHOCTH KaTaJUTHYECKON akTUBHOCTH (pepMeHTOB. [lo-
CJIEI0BATEIIbHBIE, M1APAJUICIIBHBIE U COINPSIKEHHBIE peak-
uuu. llenuble peakuuu. JIumMuTupyromas craaus CIOX-
HOM peakuuu. Peakuuu B pactBopax. POTOXUMUYECKHE
peakuuu.




Neni/nm

HaumeHoBaHue pa3aeJia quc-
HHUIIHHBI

Conep:xkanue

Paznen 4. Xumuueckoe u ¢a-
30B0€ PABHOBECHS

4.1

XUMHUYECKOE PABHOBECHUE

TepMoMHaMHKa XUMHUYECKOTO PaBHOBECHS. 3aKOH
JeicTByromux Macc. KOHCTaHTa XMMHUYECKOr0 paBHOBE-
cus. @akTopsl, Bausomue Ha papHoBecue. [Tpunnun Jle-
[[laTtenve-bpayna. PacdyeT paBHOBECHOrO BBIXOJla IPO-
JIYKTOB peakuuu. BiusiHue Temneparypsl Ha paBHOBECHE.
CniocoObl BEIYHUCIICHUSI KOHCTAHT PAaBHOBECHUS C UCIOJb-
30BaHUEM TEPMOJUHAMUYECKUX BEJIUYHUH.

4.2

®a30BO€ paBHOBECHE

Tepmonunamuka (a3oBeix paBHOBecuil. OCHOBHBIC
noHATHS: (ha30BbIe Mepexoabl, (aza, KOMIOHEHT, YHCIIO
HE3aBUCHMBIX KOMIIOHEHTOB, (p)a30BO€ PaBHOBECHE, UHC-
7o creneHnerd cBooosl. IIpaBuno ¢a3 ['mb66ca. dazoswie
paBHOBeCHUSI B OJIHOKOMIIOHEHTHBIX cuctemax. CBs3b
MEXIy JaBIEHHEM U TeMIeparypoil (a3oBBIX Mepexo-
noB. YpaBHenue Knaysnyca-Knaneripona. ®a3oBbie aua-
rpammsbl. JlnarpamMmma coctosiHusi BoAbl. Pa3oBble paBHO-
BECUsI B JIBYXKOMIIOHEHTHBIX cHUcTeMax. PacTBopsl muie-
aJbHbIE U peaibHble. PacTBOPHI JIETYUHX KHAKOCTEH. 3a-
koH Paynsa. OtkimoHenus ot 3akoHa Payns. A3eoTporbl.
Paznenenue azeorponHsix cMeceil. IlepBbiii u BTOpPOI
3akoHbl KoHnoBanoBa. Ileperonka OMHAapHBIX XKHJIKOCT-
HbIX cMmeceil. BzanmonepacTtBopumsble xugkoctu. Orpa-
HUYEHHO PacTBOPUMBIC JKHUJKOCTU. J[Marpammbl pacTBo-
penus. Cucrtembl ¢ BepXHEH, HUKHEW, C BEpXHEH U HUX-
HeW KPUTUUYECKUMH TeMIIEpaTypaMu pacTBOPEHUS.

Pa3nen 5.Y4eHnue o pacTBopax,
JIEKTPOXUMMS

5.1

PactBOpBI

Ob6pazoBanue pactBopoB. PactBopumocTs. PactBOpH-
MOCTh Ta30B B JKUAKOCTSX, B3aUMHasi pPacTBOPUMOCTb
KUAKOCTEN, paCTBOPUMOCTD TBEPABIX BELIECTB B JKHUJIKO-
CTSIX, JIaBJICHHE HACBHIIIEHHOIO Napa pa30aBiIeHHBIX pac-
TBOPOB.

5.2

PaCTBopI)I HEBJICKTPOJIHUTOB.

PactBopel HeanexTposmToB. KoummMratuBHbIE CBONCTBA
pacTBOPOB: NOHMKEHUE TEMIIEPATYphl 3aMEpP3aHUs pac-
TBOpa, ITOBBIIICHHE TEMIIEpaTypbl KHUIIEHUS pacTBOpa,
MIOHW)KEHUE NaBJICHUs I1apa, OCMOTHUYECKOE MAaBJIICHHE.
Kpuomerpus. D6ymuomerpus. Ocmomerpusi. Kosmnura-
TUBHBIE CBOWMCTBA pa30aBIEHHBIX PACTBOPOB AJIEKTPOIH-
TOB.

5.3

PactBOpsI 251€KTpONUTOB

PactBopbl amekTponnuToB. CHUIIBHBIE 3JIEKTPOJIUTHI, TEO-
pust [lebas-Xrtokkens. Bydepubsie pactBopbl. MexaHuszm
neiictBus O0ydepHbix cucreM. 30Ha OydepHOro AecTBUs
u Oydepnas emxocts. Pacuer pH npoTtonuruueckux cuc-
TeM. 3HaueHne OyhepHBIX CUCTEM JUIsl OMOJIOTHH, XHMHUH.

5.4

3J'ICKTpOXI/IMI/ILICCKI/Ie IMPpOLCCChI

VYaenbHasg 3JIEKTPONPOBOJHOCTh PACTBOPOB AJIEKTPOJIH-
TOB, MOJISIpHasl JIEKTPOIPOBOJHOCTh PACTBOPOB 3JIEK-
TPOJIUTOB, DJEKTPUYECKHE TOTEHLUMANbl Ha (Pa3oBbIX
rpaHUIax

5.5

3J'ICKTpOXI/IMI/ILICCKI/Ie IMPOLCCChI

VpaBuenune HepHcTa, raabBaHMYECKUH 3JIEMEHT, JJICK-
TPOJIHBIC TOTCHITHNAIBI, KJIACCHU(PUKAIUS JICKTPOJIOB.




Nent/mm HaumeHoBaHue pa3aeJia quc- Conepranne
HMIJIMHBI

Temuvi npaxmuquKux/cemuHapCKux 3anAMU

1 Omnpenenenue MoIsipHOM Macchl | OmipezesieHne MOJISIPHOM MacChl PACTBOPEHHOT'O BEILIECT-
PacTBOPEHHOIO BEIIECTBA, Ba, KOHIICHTPAIIMH U OCMOTUYECKOTO JTaBJICHHs pacTBOpa
KOHIICHTPALIUU U OCMOTHYECKOTO | KPHOCKOIIMYECKUM METOJIOM
JIaBJICHUS pacTBOpa
KPUOCKOIUYECKUM METOJIOM

2 Onpenenenue Kaxxyuienes cre- OnpeneneHne KaxXymiencs CTeNeHU AJIEKTPOIUTUYECKOM
MIEHU AJICKTPOJIUTUYECKON JUC- | JTUCCOIMAIIMYU XJIOPHIA KaJIUs
COLIMALIUU
CHJIBHOTO DJICKTPOJIUTA

3 N3ydenue Bnusiaus pazdasnenus | Vi3ydeHue BIUsSHUS pa30aBICHUS HA CTEINEHb JTUCCOIUA-
Ha CTENEHb JUCCOLUAIUN uuu u pH pactBopa ykcycHo# kucnotsl. Pacuer pH pas-
u pH pactBopa cnaboii KUCIOTHI | JMYHBIX PACTBOPOB.

4 [IpuroroBnenue u uccnenoBanue | [IpuroroBnenue u ucciegoBaHUe CBOWCTB OyhepHBIX
CBOMCTB Oy(hepHBIX PacTBOPOB pacTBOPOB.

5 CocraBiieHre raabBaHUYECKUX CocraBieHue TalbBAaHUYECKUX SJIEMEHTOB pPAa3IUYHBIX
3JIEMEHTOB. TUIIOB U UCCJICJIOBAHUE UX CBOMCTB.

6 Koppo3us metannos HccnenoBanune KOPPO3UU METAJUIOB U CIIOCOOOB 3aIUTHI

METAJIJIOB OT KOPPO3HH.

4 Tlopsizok OLEHUBAHUSI YCIEBAEMOCTH H C(HOPMHPOBAHHOCTH

KOMIIETEHIIMH 00y4Yar01erocs B TeKylei U NpoMe:KyTOYHOI aTTecTAluM.
HJ'ISI MMOJIOKUTEIBLHOMN OIICHKHU I10 pE3yJibTaTaM OCBOCHHA HUCHUILINHBI o6yqa}01ueMyCH
H606XO,I[I/IMO BBITIOJIHUTB BCC YCTAHOBJICHHBIC BUIbI y‘IC6HOI71 pa6OTLI. OI_IeHKa pe3yJIbTaTOB pa-
060TbI 0Oy4aronierocs: B 6auiax (1o BuaaM) MpuBeeHa B Taduiie 7.

Tabnuma 7 - bamibHO-peHTHHIOBasl OLIEHKA Pe3yJabTaTOB yuyeOHOW paboThl 00ydaromuxcs
no Buzam (BPC):

Pacnipenesienue 6a/J10B 110 BUAaM padoThl

®.1.0. IMoceme- | Ilpakr.m | 3ammra aa- | Kowno- | Tecrn- Kontp. | pyrue

CTY/IeHTA | HHe JIeK- | CEMHH. | OOPaTOPHBIX | KBHYM | poBaHue | padoTra | BHBI
Mt 3aHATHS | padoT (3-6) (6-10) (11-20) | yueoHoii
(1 6ama 3a (2-3) | (1-4) AeAT-TH
KAXKIYI0) (16-30)

06-
mast
CyM-
Ma
oaJ-
JIOB

IlepeBoa 0a/1J10B B 3a4eTHbIE OLIEHKHU

Cymma 6a/1J10B 1JIs1 AUCLUII- Ormerka BykBeHHbI JKBUBAJICHT
JIMHBI
86 — 100 5 OTim4aHO
66 — 85 4 Xopo1io
51 -65 3 Y 10BIETBOPUTENHEHO
0-50 2 HeynoBneTBopuTenbHO
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Pacuwmughposka dbannoevix nokazameneii
Ilpakmuueckue 3anamus:
20 — MoCeIIeHUE 3aHATHS,
30 - BKJIaJ Ha 3aHATHE, BHIMOJIHEHHUE JAOMOJHUTEIBHBIX MUCHbMEHHBIX 3a/laHul, paboTa ¢ J0-
MOJTHUTEIbHBIMU HCTOYHUKAMH.
Konmponsvnaa paboma, mecm no umozam 3aHaAmui:
11 6 — BeIOIHEHO 51-65%,
20 6 - 85-100%.
Sawuma nadopamopusix pabom:
1 6 — paboTa BbINONHEHA, OTYET MOATOTOBIICH, HO PACUEThI BHIIIOJIHEHBI C OIIMOKAMHU, OTBETHI
Ha BOIPOCHI JIaHBI C OIMNOKaMH,
4 6 — paboTa BBINOJHEHA, OTYET MOATOTOBJICH 03 OMMOOK, Ha BCE BOMIPOCHI JIaHbI MPABUIIb-
HBIC OTBETHI.
KouanoxkBuym:
3 0 — OTBETHI HAa BOMIPOCHI B 1IEJIOM TPABHILHBIC, HO HETIOJIHBIC, JOMYIICHBI HE3HAUYNTEIbHBIE
OIHUOKH.
6 6 — OTBETHI HA BOMPOCHI JIaHBI TIPABWILHBIC U MOJIHBIE, HE JIOMYIIICHO OMUOOK, TOTYyYeHBI OT-
BETHI Ha JOTMOJIHUTEIbHBIE BOTIPOCHI.
Tecmuposanue:
Crynenty npeanaraercs 30 BOIpocoOB U3 UMEIOILErocss OaHKa BOIIPOCOB.
OrneHKa «OTJIMYHO» BBICTABIISIETCS CTY/ACHTY, €CIIM OH MPaBUIbLHO OTBETWI Ha 27-30 Bompo-
COB;
«xopomo» - 21-26 npaBUIBHBIX OTBETOB;
«YAOBJIETBOPUTEIbHO» - 17-20 mpaBUIIbHBIX OTBETOB;
«HEeYyJ0BJeTBOPUTEIBLHO» - MeHee 16 MpaBUIIbHBIX OTBETOB

5 MarepuajibHO-TEXHUYECKOE, IPOrPAaMMHOE M y4eOHO-MeTOAUYECKOe
o0ecnevyenne JUCHMILIHHBI
5.1 Y4yeOHas iuTeparypa

OcHoBHas yueOHas uTeparypa

1. Tep3usn, T.B. ®usnueckas u koutongHas xuMus : yueoHoe nmocooue / T.B. Tep3usiH. — Exare-
puHOYpr : M3narensctBo Ypanbckoro yHusepcutera, 2012. — 108 c. — Pexxum noctyna: mo nojmuc-
ke. — URL: https://biblioclub.ru/index.php?page=book&id=239715 (nata obpamenus: 31.01.2021). —
ISBN 978-5-7996-0789-0. — TekcT : 37IEeKTPOHHBIH.

2. Xumus. M30pannbie pa3aensl o0mel Gu3ndecKor U KOJUTOUIHOM XUMUH © yaeOHOe mocooue /
O.B. Anapromkosa, T.W. Boctpukosa, A.B. IlIBsipeBa, E.1O. [Tomosa. — 3-e uza. — HoBocnbupck :
HoBocubupckuii rocyaapcTBeHHbINH TexHuueckuid yausepcutet, 2011. — 160 c. — Pexxum nocryma:
no momucke. — URL: https://biblioclub.ru/index.php?page=book&id=228572 (nara obparteHus:
31.01.2021). — ISBN 978-5-7782-1581-8. — TeKcT : 3I€KTPOHHBIH.

b) nononuurensHas nuteparypa

1. Tep3usn, T.B. ®usnyeckas u xkomouaHas xumus : yuebnoe nocooue / T.B. Tep3usin. — Ekare-
puHOYpr : M3natensctBo Ypansckoro ynuBepcutera, 2012. — 108 c¢. — Pesxxum goctyna: mo nojamuc-
ke. — URL: https://biblioclub.ru/index.php?page=book&id=239715 (mara obparenus: 31.01.2021). —
ISBN 978-5-7996-0789-0. — TekcT : 31eKTPOHHBIH.

1. l'enppman, M.U. Kommonanas xumust [Tekct] : [YueObnuk st By3oB]. - 4-¢ uza. crep. - CaHKT-
[TetepOypr; MockBa; Kpacnonap : Jlans, 2008. - 332 c.
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2. IIpakTukym no xoymouHoM xumu [ Teker] . YueOnoe mocobue amns By3oB / [M.U. T'enbdman,
H.B. Kupcanosa, O.B. KoBanesuu u np.];ITox pea. M.U. I'enbdmana. - Cankt- [lerepOypr; MockBsa;
Kpacnonap :Jlans, 2005. - 256 c. - (Yuebnuku ais By3oB.CrenuanbHas JUTEpaTypa).

3. IIpakTukym no ¢usndeckoit xumuu [ Tekcrt] : yaeOHOe mocodue it By30B / 1o penakiueit M. U.
I'enpdmana. - Cankr-IlerepOypr ; Mocksa ; KpacuHonap : Jlans, 2004. - 254 c.

4. 3angaun o puzmdeckoit xumun [Tekct] : YuebHoe nmocodue s By30B / B.B. Epemun, C.U. Kap-
roB, M.A. Ycnenckas, H.E. Ky3pmenko u n1p. - Mocka: Ok3amen, 2005. - 318 c.

5.1 MarepuajibHO-TeXHHYECKOe U MPOrPaMMHOe o0ecrneyeHue

JTUCIHHUILINHBI

YyeOHbIe 3aHATHUS 110 TUCHUIUIMHE TPOBOAITCS B yueOHBIX aynutopusx HOUKemIV:

337 JIaGoparopusi XUMHH.

VYuebHas ayAMTOpUS JUIsl IPOBEICHUS: - 3aHATHH JEKIIMOHHOIO TUIIA;- 3a-
HATHA CEMHUHAPCKOTO (IPAaKTUYECKOT0) TUTIA;- TPYNIIOBBIX U UHIUBU-
IyaJIbHbIX KOHCY/JBTALMil;- TEKYIIEr0 KOHTPOJIS ¥ IPOMEKYTOYHOH ar-
TECTallUU.

CrneunanusupoBanHas (yueOHasi) Mme0Oenb: I0CKa MeJIoBasi, CTOJIbI TJabopa-
TOpHBIE, CTYIIbsI, PAKOBUHBI, BBITSHDKHOM MK, 1eMOHCTPAIIMOHHBIH
CTOJL

ObopynoBanue AJis Mpe3eHTAIMK y4eOHOTO MaTrepuana: nepeHoCHoe - HO-
yTOYK, IPOEKTOP, SKPaH.

JlaGoparopHoe 000pyI0BaHNE M MAaTE€PHAJIBL: TIOISIPUMETP, AaHATUTHICCKHE
pUOOPHI, BECHI, TEPMOCTAT, XOJIOAWIBHUK, PEOCTaT, aKBaJUCTUIITOP,
MaTepuabl 1Js IPOBEACHUS Ja00OPATOPHBIX padOT (KOJIObL, TPOOUPKU
U JIpyras XMMu4eckas [ocy/a), peakTUBBI AJIs IPOBeJeHUs 1abopa-
TopHBIX padot, PH-meTp, pedpaxromerp, anmapar ajs poOBEACHUS
XMMHUYECKUX peakuui, annapar Kumna, mpubop Ui ONbITOB O XUMHUH
C 2JIEKTPUUYECKUM TOKOM (J1a00paTOpHBIii), MpUOOP 7S MOIYUEHUS ra-
JIOUJI0AJIKAaHOB JIEMOHCTPALMOHHBIN, YCTAaHOBKA JJIS [IEPETOHKU Be-
LIECTB.

Hcnonb3yemoe nporpammHoe obecneuenue: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOnuIieH3uOHHOMY JOTOBOPY
Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBo-
6oxH0 pacmpoctpansemoe [10).

HNutepner ¢ odecneuennem gocryna 8 JUOC.

654041, KemepoBckas
obmacte - Kysbacc,
HoBoky3nenkuii  ro-
poxackoit okpyr, r. Ho-
BOKY3HELK, yia. Ky3He-
1IoBa, 1. 6

106 ITomemnienne st CaMOCTOSITENNFHON PaOOTHI OOYJAIOIITIXCS.

CnennanusupoBanHas (y4eOHas) MeOelb: CTOJIBI, CTY/bS, T0CKa MEJIOBasl.

OOGopynoBaHue: cmayuoHapHoe - KOMIBIOTEPHI (4 1IT. ).

Hcnonb3yemoe nporpammHoe obecneuenue: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOnuIieH3uOHHOMY JJOTOBOPY
No 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBo-
6oxH0 pacmpoctpansemoe [10).

HNutepner ¢ odecnieyennem gocryna 8 JUOC.

654041, KemepoBckas
obmacte - Kysbacc,
HoBoky3nenknii  ro-
poxckoi okpyr, r. Ho-
BOKY3HELK, yi. Ky3He-
1oBa, 1. 6

5.3CoBpeMeHHbBIe IPo(heccHOHATBHBIE 0a3bl JAHHBIX, U HHOPMALIMOHHbIE

ClipaBOYHbBIC CUCTEMBI.

1.ITopTan ¢pyHIaMEHTAILHOTO XMMUYECKOTO 00pa3zoBanust Poccuu - http://www.chemnet.ru/
XuMus Ui BCeX: WILTIOCTPUPOBAHHBIE MaTepUalbl IO 001el, OpraHnYecKoi U HeOpraHUYECKOM

xumuu — http://school-sector.relarn.ru/nsm/

2.WebElements: oHaiiH-cripaBOYHHK XUMHUYECKHX 3JIEMEHTOB. - hitp://webelements.narod.ru/
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3. Hayunas onekrponnas Oubmmoreka eLIBRARY.RU (moammcka Ha  KypHAIBI)
https://elibrary.ru/projects/subscription/rus_titles_open.asp? ;

4. XKypuanst American Institute of Physics (AIP) http://aip.scitation.org/ ;

5.Kypuanst American Chemical Society (ACS) https://www.acs.org/content/acs/en.html;

6. Unble cBegeHus M (WJIM) MaTepUaJIbl.

6.1.IlpumepHbIe TeMbI NUCBMEHHBIX Y4eOHBIX padoT

[TpumepHbIe TeMBI pedepaToB

1. O630p HPU3UKO-XUMUYECKUX METOJIOB IMOBBIMICHUST HEPTSOTAAUHN TUTACTOB.

2. TexHONOTHH pa3pyUIeHHUs SMYJIbCUN B CUCTEME MMOATOTOBKH HE(TH.

3. Jlunamuka n3MeHeHHs (PU3UKO-XUMUYECKUX CBOMCTB HEPTH (IJIOTHOCTH, BSI3KOCTb, Ta30BBII
dakTop).

4. I'enb-TE€XHOJNOTUHU U1 YBEJIUUYEHHUS HEPTEOTAaul HEOJHOPOIHBIX I1aCTOB.

5. OrpanuyeHre BOJONPUTOKA B JOOBIBAIOIINE CKBAKUHBI C TPUMEHEHHEM MOJTUMEPHBIX Telei.
6. 3akayka MOBEpXHOCTHO-aKTHBHBIX BemecTB ([TAB) - merox mHTeHCHbUKAMH JOOBIYH HEQPTH.
OU3NKO-XUMHUYECKNE OCHOBBI BO3/ICHCTBUSI.

7. MeTopl MUKpOOHOJIOTUYECKOTO BO3/EUCTBUS Ha IiacT. BinsHue mMeTabouTOB (MPOIYKTOB
KU3ZHEJEATENIbHOCTH OaKTepuil) — CIUPTOB, albAeruaA0B, kuciaoT u CO2 Ha peoNornyecKue Xxapakre-
PUCTHKH TUTACTOBBIX (DITFOHUIOB.

8. Texnonorus ruapopaspeiBa miacta (I'PII). Hasnauenue 3arycruteneil, IpuMEeHsSEMBIX B CO-
ctaBe pabouux xxunkocreit st I'PII.

9. [oxOop 1 METOIbI PEryIUPOBAHUS PEOJIOTMUYECKUX U MHBIX CBOMCTB reieo0pas3yromux cocTa-
BoB (I'OC), npumensiembix B TexHosioruu ['PII.

10. ®u3UKO-XMMHUYECKHE OCHOBBI MPUMEHEHUS B3KOynpyrux cocraBoB (BYC) B TexHomoruu
I'PII.

11. ®u3uko-xMMHUYECKHE OCHOBBI NPUMEHEHUS BSI3KOYIPYIHX COCTaBOB Ul KHCIOTHBIX 00pa-
00TOK TUIacTa.

12. ®U3MKO-XMMHUYECKNE OCHOBBI IPUMEHEHUS MUIEIUISIPHO-TIOJMMEPHBIX CUCTEM Ul BBIpaB-
HUBaHUS Npo¢uiIsi IPUEMUCTOCTH B HarHETaTEJbHBIX CKBAKMHAX M YBEIUYEHUS BBHITECHEHUS OCTa-
TOYHOU HEPTH.

13. ®U3MKO-XUMHUYECKHE OCHOBBI METOA IIEJI0YHOTO 3aBOIHEHNA. OCOOEHHOCTH B3aUMOJIEHUCT-
BUS ILEJIOYHBIX PEAreHTOB C MJIacCTOBON HEPTHIO.

14. Texnosorust 3aKkayku B MacT yriaekucioro raza (CO2). dakropsl, onpenensomue ee 3 -
(EeKTUBHOCTD JUIsl YBETMUEHUS U3BJICUEHUS YTIIIEBOI0PO/IOB.

15. HedTb kak gucnepcHas cucrema.

16. PactBopuMocCTh razoB B He(dTu. BiusHue ra3oHachllIeHHOCTH Ha (DU3MKO-XMMUYECKHE
cBoiicTBa He(TH.

17. CMaunBaeMOCTh TOPHBIX MOPOJ - KOJUIEKTOPOB HePTH U raza. ['mapoduiibHble U ruapodoo-
Hble TOPobl. Poslb cMaunMBaeMOCTH TOPHBIX MOPOJ B MPOIECCE BHITECHEHUHM HE(PTH U raza BOJOM.
18. TToBepXHOCTHBIE M KaNMJUIAPHBIC SIBICHUS NpU (QUIBTPALUU TUIACTOBBIX (uronoB. Kamumsap-
Has IPOMUTKA.

19. Ilpumenenue IIAB B HedterazoBoil mpomsinuieHHOCTH. Kiaccuduxkanus, ocobeHHOCTH
CTPOEHUSA U CBOMCTBA.

20. Knaccudukanusi KOIIOUTHO-AUCHEPCHBIX CUCTEM U METOJbl UX moiyudeHus. 6.2.1.3auer -
9K3aMeH
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6.2. IlpuMepHbIe BONPOCHI M 3aJaHus / 3a1a4M ISl IPOMEKYTOYHOM aT-
TeCTAlUU
Tunosvie 3a0anus (6onpocwi) K 3auémy

1.CocrosiHue BellecTBa, MapaMeTpbl COCTOSIHUS BellecTBa. ['a3000pa3Hoe COCTOSIHUE BELIECT-
Ba, OCHOBHBIE XapaKTEPUCTUKH Ia30B, UJCATbHBIN U PEaJbHbIN Ia3bl, Fa30BbIC 3aKOHBI, CMECU HJE-
aNbHBIX Ta30B, MapLUaIbHOE JaBJIEHUE T'a3a, KHHETHUYECKas TEOpHUs Ta30B, peajbHble Ta3bl, (HaKToOp
CKUMAEMOCTH. Y PaBHEHUS COCTOSHUS PEAIILHOIO U UICAIBHOTO I'a30B.

2. XKuakoe coctosiHue BelllecTBa OIMKHUNA MOPAAOK, (DaKTOPbI, BIUSIONIME HA CBOMCTBA KU /I-
KOCTEH, CBOMCTBA XKHUAKOCTEH (TJIOTHOCTH, MOJISIPHBI 00BEM KMIKOCTEH, MOBEPXHOCTHOE HATSIKE-
HUE, TeKY4YeCTb, BA3KOCTh TUHAMHYECKasl U KMHEeMaTudeckas, mapoodpa3oBaHue, KOHICH AU, Ha-
CBILLIEHHBIN Map, KpUTUYECKAsl TEMIIEpaTypa U JaBieHue). TBepioe arperaTHoe COCTOsSIHUE, KpUCTall-
an4deckoe, aMmophHoe, aHU30TPOITHOCTh, M30TPOIHOCTh, MOHOKPHUCTAJLIbI, KPUCTAIIOTUPATHI, JKU I-
KOKPHUCTAJUIMYECKOE COCTOsIHME BelecTsa. [1nazma

3.OCHOBHBIE MTOHATUSA U BEIMYHHBI XUMUYECKON TEPMOAUHAMUKHU. TepMonMHaAMUUeCKass CUCTE-
Ma, KIacCH(HUKAIUS: TI0 COCTOSHHIO, 10 B3aMMOJICHCTBHIO C OKPYKAIOIIEH Cpeloi, mo yuciy ¢as,
o yuciny KoMnoHeHToB. Cocrosinue cucrembl. DyHKIMHU COCTOSIHUSA. TepMOIMHAMUYECKHUE TTPOLEC-
cbl. BHyTpeHHss1 3Heprusi, KOJIMYECTBO TEIJIOThI, TEIUIOEMKOCTh, paboTa. [lepBoe Hauano Tepmoau-
HaMUKU. MaTeMaTnyeckoe BhIpaKEHUE MEPBOT0 Hauana, (GOpMYIHPOBKHU 3aKOHA.

4.Outanenusa. CTanaapTHas SHTaIbIUS 00pa30BaHUs BEUIECTBA, CTAHAAPTHASI SHTAIBIIUS CTO-
panus BeniectBa. TemnoBoii 3pdexT xumuueckoi peakuuu. 3akoH ['ecca. Pacuet crannapTHol Termn-
JIOTHI XUMHYECKON PEAKIIMHU MO0 CTaHAAPTHBIM TEIJIOTaM 00pa30BaHMS U CrOpaHus BemecTs. [Ipume-
HEHUE MEePBOT0 Hayana TEPMOAMHAMHUKY K OMOCUCTEMAaM.

5.3aBHCHUMOCTH TEIIOBOTO 3(h(pekTa XMMUIECKOH peakiy OT TeMIepaTypsl, ypaBHeHre Kupx-
roa. TermnoTsl pacTBOPEHHUSI, COJIbBATALINHU, HEUTpATU3ALIUU

6.BTopoe Havano TepMoanHAMHUKH. MaTteMaTHuecKoe BBIpaKEHHE BTOPOTro Havana, hopMyiu-
poBku 3akoHa. OOpaTuMble 1 HEOOpATUMbIE TPOLECCHI. DHTPOIHUSA U €€ CBSI3b C TEPMOIUHAMUYECKOM
BEPOSATHOCTBIO CHUCTEMBI. YpaBHeHHE boiibiiMana. PacyeT U3MEHEHHs] SHTPONHM I Pa3IMYHbIX
U30TEPMUYECKUX U HEU30TEPMUUYECKUX MPOIIECCOB U XUMHUECKOM peakinu. AOCOTIOTHAS SHTPOIIHUS.
IToctynar I1nanka.

7. TepmoauHaMudeckue noTeHuuansl. DHeprus ['ensmronsna. OHeprus ['mb6ca. Kputepmii
JOCTH>KEHHMSI XUMHAYECKOI0 paBHOBecus. 1Iporno3npoBanue HanpaBlIeHHs] CaMOIIPOU3BOJIBHO IIPOTE-
KaIOLIMX MPOLIECCOB B M30JMPOBAHHOM M 3aKkpbIToil cuctemax. CBoOOAHAs M CBsi3aHHAsl SHEPIHH.
MakcumanbHasi 1 MaKCUMAaJIbHO ToJie3Has padota npouecca. CtanaaptHas sHeprus [ u66ca odpazo-
BaHMs BEIECTBa, CTaHAapTHAsA sHeprus ['m66ca Guosnornyeckoro okuciaeHus BemecTBa. CtaHaapT-
Has ’Heprus ['ub0ca peakiuu.

8. TepMonMHaMHUKa XMMHUYECKOTO PaBHOBECHs. 3aKOH JIEHCTBYIOIIMX Macc. KoHcTaHTa XUMHU-
4yecKoro pasHosecus. @akTopsl, Biustone Ha pasHoBecue. [Ipuanun Jle-Illatense-bpayna. Pacuer
PABHOBECHOI'O BBIXOJa MPOAYKTOB peakuuu. BnusHue temnepaTypbl Ha paBHOBecHe. CrocoObl BbI-
YUCJIEHUSI KOHCTaHT PABHOBECHS C UCIOJIBb30BAHUEM TEPMOJNHAMUYECKUX BEJINYHUH.

9.TepmoauHamuka (a3oBbIX paBHOBecHid. OCHOBHBIE MOHATHUSA: (ha30Bble MNeEpexoibl, ¢asa,
KOMIIOHEHT, YMCJIO HE3aBUCUMBIX KOMIIOHEHTOB, ()a30BOE€ pPaBHOBECHE, YUCIIO CTENEHEH CBOOOJIBI.
[TpaBuno ¢a3 'n60ca.

10.®Da30BbIE paBHOBECHS B OJJHOKOMIIOHEHTHBIX cucTeMax. CBs3b MEXK/y JaBJICHUEM U TEMIIe-
patypoii (ha3oBbIX nepexooB. YpaBHeHue Knaysnyca-Knanelipona. ®a3oBble JuarpaMMsl.

11.Juarpamma coctosinusi Boabl. Da3oBble paBHOBECHS B JBYXKOMIOHEHTHBIX CHCTEMax.

12.PacTBOpHI HeanbHbIE U peallbHbIE. PacTBOpHI eTyunx kuakocted. 3akoH Paynsa. Otkio-

HeHus oT 3akoHa Payns. Azeorponsl. Paznenenue a3eoTponHbIx cMeceil.

13. IlepBbiit u BTOpoii 3akoHbl KoHOBanoBa. B3anMonepacTBopuMble )KUAKOCTH. OrpaHUYeHHO

pacTBOpPUMBIE )KMAKOCTH. J[marpammel pacTBopeHHs. CHCTEMBI ¢ BEPXHEW, HYXKHEH, C BEpXHEHN

Y HWKHEN KPUTUYECKUMH TEMIEPATypaMHu pacTBOPEHUS.

14. JlnarpaMMbl IJIaBKOCTH OWHAPHBIX CHCTEM.

15.IIpeameT XuMU4YeCKOW KMHETUKH U €€ 3HaueHue yisi Ouonoruu. Kunernyeckas kimaccudu-

14



Kallisg XMMUYECKUX peakiui. MonekynsapHocTs peakuuu. CKopocTs peakiuu. PakTopsl, BIMSIOIINE
Ha He€. 3akoH nercTByromux Macc. Koncranta ckopoctu. Kunernueckue ypasuenus. [lopsiaok pe-
akuuu. [lepron monynpespaitieHus. 3aBUCUMOCTb CKOPOCTH peakLUy OT KOoHIeHTpauuu. Kunernyue-
CKHE YPaBHEHUS peakl1il 1epBOro, BTOPOro U HyJIE€BOI'0 MOPSIKOB.

16. DxcriepuMeHTaNbHBIE METO/IbI OIPEEIIEHNS CKOPOCTH U KOHCTAHThI CKOPOCTH PEaKLIUU.

17. 3aBHCUMOCTh CKOPOCTH PEAKIIMU OT TeMIepaTypsl. TemneparypHblid KO3GHUIIMEHT CKOPO-
CTH PEaKIMH U €ro 0COOEHHOCTH JUIsi OMOXMMHUYECKHX IporieccoB. [IoHATHE O TEOPHH aKTUBHBIX CO-
yJlapeHuu. DHepreTu4ecKuii NpoQuiib peakluy; SHeprus akTUBaLMY; ypaBHeHUe Appenuyca. [lons-
THE O TEOPUU NMEPEXOTHOIO COCTOSIHUSA. AKTUBUPOBAHHBIN KOMILJIEKC.

18.Kataym3. 'OMOTeHHBIN M TeTepOreHHbIN KaTajlnu3. JHEePreTHUeCKUil podriib KaTaTuTHIe-
ckoif peakuu. OcOOEHHOCTH KaTaTUTUYECKOH aKTUBHOCTH (DEPMEHTOB.

19. TlocnenoBatenbHble, MAapalIeIbHbIE U CONpPSKEHHbIE peakuuu. llenneie peakuuu. JInmu-
THUPYIOLIAs CTaMsl CII0KHOU peakuyu. Peakunu B pactBopax. POTOXUMHUUYECKHUE PEAKIIVHU.

20.00pa3oBanue pactBopoB. PacTBopumocTh. PacTBOpHMOCT ra3oB B *KHMJKOCTSX, B3aUMHasl
pacTBOPUMOCTD KHUAKOCTEH, paCTBOPUMOCTb TBEP/BIX BEIIECTB B JKUJKOCTSX, JaBICHUE HACBILIEH-
HOT0 n1apa pa30aBlIEHHBIX PACTBOPOB.

21.PacTBOpbl HENEeKTpoauTOB. KosmuraTuBHble CBOWCTBA pacTBOPOB: IOHMKEHUE TEMIIEPATY-
pBl 3aMep3aHMsl pacTBOPA, MOBBILIEHUE TEMIIEpaTypbl KUIIEHUS PacTBOpa, IOHMKEHUE AaBICHUS T1a-
pa, ocmoTuueckoe aasiaeHue. Kpuomerpus. D0ynnomerpusi. Ocmomerpusi. KomnuratuBable CBOHCT-
Ba pa30aBJIEHHBIX PACTBOPOB AJIEKTPOJIUTOB.

22 .PacTBOpbI 31€KTpOIUTOB. CHIIbHBIE 3JIEKTPOJIUTHI, Teopus Jlebas-Xrokkens.

23.bydepnsie pacTBopbl. Mexanu3m aercTBUs OydepHbIX cucteM. 30Ha OypepHOro AeHCTBHS
u 0ydepHas emxoctb. Pacuer pH nporonutnueckux cucrem. 3HaueHue OypepHBIX cUCcTeM Ui OUo-
JIOTUH, XUMUH.

24.Y nenbHas 3JIEKTPOIPOBOJHOCTh PACTBOPOB JIEKTPOIUTOB, MOJISIpHAS 3JIEKTPOIPOBOJHOCTD
PacTBOPOB 3JIEKTPOIUTOB,

25.0nekTpuueckue NOTeHIMa bl Ha (a30BbIX IpaHuLax. YpaBHeHue HepHcra, raabBaHHYe-
CKUM AJIEMEHT, 3JIEKTPOJHbIE TOTEHLIUAIIBI.

26.Knmaccudukamnus 371eKTpoa0B.

27.IIpenMeT KOJUIOMAHON XWMUH, 337a4H, MeTobl. OCHOBHBIC 3Talbl Pa3BUTHS KOJUIOMIHOM
xuMuu. [Ipu3Haku 0ObEKTOB KOJUIOMIHOW XUMHUH. 3HAYCHHE KOJUIOMAHOM xumuu B O6uonoruu. ITo-
BEpXHOCTHast sHeprus ['mb6ca 1 moBEpXHOCTHOE HATSKEHHE.

28.Ancopbuus. AncopOuus Ha rpaHuie pacTBop-nap. YpaBHeHue ['n66ca.

29. [loBepXHOCTHO-aKTUBHBIE U MIOBEPXHOCTHO-HEAKTUBHBIE BelllecTBa. I3MeHeHne oBepXHO-
CTHON aKTHMBHOCTH B TOMOJIOTHYECKHX psnax (mpaBuio TpayGe). M3orepma apcopbunu. OpueHTa-
M MOJIEKYJ B TTOBEPXHOCTHOM CJIO€ M CTPYKTypa OnomeMmOpaH. 3HaUeHUE aJCOPOIIMOHHBIX TPO-
LIECCOB VISl )KU3HEAEATEIBHOCTH.

30. BMC. CgoiicTBa CTyJHEH: CMHEpE3UC U TUKCOTPOIIHSI.

31.AncopOLuoOHHBIE paBHOBECUSI HAa HEMOJABMKHBIX T'paHMLAX pazjena ¢a3. dusnueckas aj-
copbuus u xemocopOmus. AncopOrus ra3oB Ha TBEpAbIX Tenax. AncopOuus U3 pacTBOpoB. YpaBHe-
Hue Jlenrmiopa. YpaBHenue dpeiinumxa. 3aBUCUMOCTb BETUYMHBI aICOPOLIMU OT pa3IMyuHBIX (hak-
TopoB. IlpaBuso BelpaBHUBaHUA mossipHocTed. M3OuparenvHas aacopOuus. [IpaBuno Ilanera-
®asnca. Koresus, aaresus, cMaunBaHue.

32.001ue npeacTaBaeHus U KiIacCUPUKAUs XpoMaTorpapuyeckiux METOJ0B IO TEXHUKE BbI-
MOJIHEHHUS U IO MeXaHu3My mporecca. I'enb-xpomarorpadust. [Ipumenenue xpomarorpaduu s mo-
Jy4eHUs, OUMCTKU, pa3[elIeHHs M aHalu3a BEUIecTB. 3HAaYeHHE aJCOPOLMOHHBIX MPOLECCOB IS
KU3HEJEATEIBHOCTH.

33.Knaccudukanust aucnepcHbix cucreM. Kiaccudukanus TucnepcHbIX CUCTEM IO CTENEHU
JUCIIEPCHOCTH; TI0 arperaTHOMy COCTOSIHHIO (a3; M0 CHJIE MEXKMOJEKYJISIPHOTO B3aWMOJICHCTBUS
MEXIy TUCTIEPCHOM (a30oii U AUCTIEpCUOHHOM cpenoit. [Ipupomga KOIIOUIHOTO COCTOSIHUSI.

34. IlomyueHue n cBOMCTBA JUCHEPCHBIX cucTeM. IlonydyeHne komnouaHsIx pactBopoB. [lua-
JIN3, 3JIEKTPOIUANIN3, YIbTPapUIbTPALHS.

35.CtpoeHune KOJIJIOMJHOW MHULEIIBI. ArperaTuBHas YCTOWYMBOCTH 30J1€H, KOAryJsius JIMO-
¢oOHbIx komutouaoB. [lopor koarynsauuu u ero onpezaenenue, npasuio Ulyneue-I'apau, B3auMHuas
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koarysinusi. KosuionaHas 3amuTa. Y CTOMYMBOCTD TUCTIEPCHBIX cucTeM. CelMMEHTAllOHHAsI, arpe-
TraTUBHAsI M KOHJIEHCALlMOHHAs YCTOMYMBOCTH JIMO30Jiel. (PDaKTOphI, BIMAIONIME HA YCTOMYMBOCTH
nuo3osnet. Koarynsims.

36.CtpoeHue TBOMHOIO 3JEKTPUYECKOIO CJIOS. DIEKTPOKUHETUYECKUN OTEHIIMAN U €r0 3aBU-
CUMOCTB OT Pa3IMYHbIX ()aKTOPOB, IKCIIEPUMEHTAIBHOE OINPEICTICHHE €ro.

37.MoneKkynsapHO-KMHETUYECKHE CBOWCTBA KOJUIOMIHO-IUCIEPCHBIX CUCTEM: OpOYHOBCKOE
nBwkeHue, auddysus, oCMOTHUECKOE MaBJCHHE, CEAMMEHTAlMOHHOE paBHOBecwe. Onrudeckue
cBOiicTBa: pacceuBanue cBera (3akoH Panes). DneKTpoKMHETHYECKHUE CBOMCTBA: AJIEKTpodopes u
JIEKTPOOCMOC.

38.MUKpOTreTepOreHHble  CHUCTEMBbI, HMX  MNpuUupoga W  pasHoBuaHocTu.  I[lomyue-
HUe,PU3NKOXMMHYECKUE CBOMCTBA M 3HAYCHHE B MEIUIIMHE a’pO30JieH, TMOPOIIKOB, CYCIEH3HH,
SMYJIbCHI U TIEH.

39.OMynbcuu: KiIaccU(UKANKS, TMOTYYCHHE W WX CBOWCTBA. DMYJBraTOpbl M MEXaHU3M HUX
nerctBust. Tun smynbcuit. OOpamienue (a3 SMynbCU. Y CTOHYMBOCTh AMYJIBCHH W pa3pylICHUE
smynbcuid. KoanecueHuus.

40.CycrieH3un U UX CBOMCTBA. Y CTOHYMBOCTH U (hakTophl €€ ompenenstone. CeaumMeHTaIm-
OHHBIN aHamM3 cycneHsui. [IacTol.

41.ITonyuyenue u cBoicTBa asposoiieil. [Ipumenenue asposomneit. [Topomku.

42. buonoruyecku BaxkHble Koysouausie [IAB (Mbl1a, 1eTepreHTsl, JKeTUHbIE KUCIOTHI).

43. Ilensl: noxy4yeHue, TUIbI, yCTOWYMBOCTh U pa3pyllieHue, crabunuzanus neH. [Ipumenenue
B OMOJIOTHH.

44 BpiCOKOMOJIEKYJIsIpHBIE coenuHeHus. Kinaccupukanus u MeToasl nonydeaus. CTpoeHue u
dbopMa MakpoMoOJeKyll. ArperaTHble COCTOSHUS U CTPYKTYpHO-MEXaHHUYECKHE CBOICTBa IMOJIHMMeE-
poB. PacTBopeHne u HaOyxaHHE BBICOKOMOJEKYJSPHBIX coenuHeHuil. TepmoauHaMuyeckas ycTom-
YUBOCTh UX PacTBOPOB. PAKTOPBI YCTOMUHUBOCTH.

45.CBoiicTBa pacTBOPOB MOJMMEPOB, OCMOTUYECKOE JIaBJICHUE U BS3KOCTh. BBICOKOMOJIIEKY-
JSIpHBIE COEAMHEHUsI KaK MOJIUAJIEKTPOJIUTHI. M303/1eKTpruecKkass TOUKa U METOAbl €€ ONpEeIEICHUSI.
DnexTpodope3 MOTUIIEKTPOIUTOB, €T0 METOIBI U IPUMEHEHHE B (DapMaIieBTUYECKUX HUCCIICIOBAHU-
aX. BeicanuBaHue MonMMepoB U3 pacTBOPOB, KoalepBalus U 3amuTHoe aeiicteue BMC Ha komtou-
JTBI.

Ipumepnvie 3a0anus

KonTponbHas paboTta «ArperaTHble COCTOSIHHSI BEILIECTBaY
. Bapuanr 1

1. Kakwue ra3pl CAUTAIOTCS HIeaTbHBIMU. [IpH KakuX TemrepaTypax U JaBJICHUSX peaTbHbIC Ta3bl
BeJyT ceOs Kak uaeaabHbie?

2. Tazoas cmeck coctout u3 NO u CO, Berancnuts 06beMHOE cofiepskaHue ra3oB B cMecu (B%),
€CJIM MX NapuuaibHble TaBJIEHUS paBHbI COOTBETCTBEHHO 36,3 u 70,4 klla.

3. BslI BHecnu ¢ Mopo3sa (-27,30 C) B Teruyro KOMHATy (+27,30 C) Bo3aymiHbIl mapuk. B komHarte
ero oobem cran 8,23 1. KakuMm oH ObLT Ha ynuiie?

4. TIlnotHocTh mo Bopopoxdy raza X passa 2,00. 3 ckoiabKHUX aTOMOB COCTOUT MOJIEKYJa 3TOrO ra-
3a?

5. 250 mi Bogopoaa coOpaHbl HaJl BOJOU MPHU 26°C u nasnenun 98,7 xla. JlaBiieHrE HACBIIIIEHHOTO
napa BoJibl octaBisier3,4 klla. Beraucaute Mmaccy Bogopoja.

Pazmen 2
Tunosele 3aaaun o teme: [lepBblii 3aKOH TepMOAMHAMUKHU. TEMI0EMKOCTh U TEIIOTa HarpEeBaHMUSL.
Tepmoxumus. 3akonsl ['ecca u Kupxroda. Il 3akon Tepmoannamuku. DHTponus. TepMmoanHamuye-
CKH€ MOTEHIINAJIbI, XHMHUYECKOE CPOJICTBO. XMMHUUECKOE paBHOBECHE, KOHCTaHTa paBHOBecHs. Cme-
IIEHUE XUMHYECKOTO PaBHOBECHS.
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3amanwne. [lonw3ysice nanHbiMU Taba. 1.1 u 1.3, BerumcauTe TEraoBo 3(pdexr, XuMudeckoe
CPOACTBO U KOHCTaHTY paBHOBECHs MPU CTAHJAPTHBIX YCIOBUSAX M HpHU 3a1aHHON Temmepatype T.
Habop peakuuii u Temneparyp [uisi BHIIIOJHEHUSI TEPMOJIUHAMUYECKUX PAcueTOB YKa3aH B Tabiuliie
1.2
[To mony4eHHBIM 3HAYEHUSM TEPMOJUHAMHYCCKHUX XaPAaKTEPUCTHK OMPEICIUTE TEPMOXHUMHUSCKUN
THUI PEaKIUi, BO3MOXHOCTh €€ TIPOTEKAHUS TPU aIna0aTHBIX YCIOBUSAX U B OTKPBITBIX CUCTEMAX, a
TaK)Ke YKaXKUTEC KA4ECTBEHHO IITyOMHY MPOTEKAHMS PEAKIIUH MIPHU CTAHJAPTHBIX YCIOBUSAX U MPH 3a-
JTaHHOU TemmepaType. OnpenenuTe onTUMaibHbIC YCIOBUS BEICHUS MpoIlecca, YKa3aB, KaKk YBeJU-
YUTH BBIXOJ] IPOJYKTOB

Paznen 3.

KonTponbnas pabota

1.PactBOp caxapa konmeHTpanuu 0,3 MOJIB/J ToABepraeTcss MHBepcuu B TeueHue 20 MUH Ha
35%.BbIYucanTh @) KOHCTaHTY CKOPOCTH; 0) BpeMsl MOIyIpEBPALICHHUS.

2. IIpu 150°C Hekoropas peakius 3akaHuuBaercs 3a 16 muH. IIpuHMMas TeMneparypHbIil KO-
3¢ HUIMEHT CKOPOCTH PEaKlUy PaBHBIM 2,5, pacCuuTaiTe, Yepe3 Kakoe BpeMs 3aKOHUUTCS ITa peak-
s, eciau npoBoauTh ee mpu 200°C.

3. [lepuon monypacnana paaus coctaiseT 1590 net. Beruncaute KOHCTaHTY CKOPOCTH Pajiio-
aKTHBHOTO pacriajia u Bpems, 3a Kotopoe pacnagercs 20% uzoromna.

4. B cocyn oovemom 2 11 momectmiiu 0,53 monb Boopoaa u 0,3 monb azora. K MomeHTy paBHO-
Becusi oopazoBanioch 0,02 mons amMmmuaka. Beruucinte KOHCTAaHTY paBHOBECHS PEAKIIHH.

5. BpruncianTe paBHOBECHBIE KOHILIEHTPALMK BOIOpoAa M ioxa B peakuuuHz+l, «>2HI u koH-
CTaHTY pPaBHOBECHS PEAKIUH, €CIM HA4YaJIbHBIC KOHIICHTPAIIMH BOAOPOJa M HOJAa COCTaBISIOT
0,08moun/11, a paBHOBecHast koHteHTpanus HI cocrasmisier 0,04 mosb/i.

6. PaBHOBecHBIC KOHIICHTpaIK BemecTB B peakiuu 2S0,+0, <> 2SO3; cocrasusior: SO, -
0,0002 moun/a, O, - 0,004 monas/i, SOz - 0,003 mMosb/n. Berauciure HavaibHbIC KOHIIEHTPAIIMH HC-
XOJIHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEaAKIINH.

Pasnen 4. Tect
s omeema Ha eonpocwvl uacmu ciedyem 6v10pamsv 00UH NPABUTLHBILL OMEen.

1. VYkaxwure dazoBoe MpeBpaliecHue:

1) pacTBOpeHHE KUCIOPO/Ia B BOJIE; 2) pacTBOpEHUE XJIOPHJIa HATPHS B BOJIC;
3) pacTBOpeHUE XJIOPOBOIOPOAaA B Boie;  4) pacTBOpEHHUE YIIIEKHCIIOro ra3a B BOJE;
5) pacTBOpeHHE aMMHaKa B BOJIE.
2. JlMcTUANALUS — 9TO METOJI pa3eNieHusl CMeceil, B OCHOBE KOTOPOTO JIC)KHT:
1) paznuuHas TemnepaTypa KUIEHUS] KOMIIOHEHTOB
2) pa3nuuHasi INIOTHOCTh KOMIIOHEHTOB
3) paznuyHasi paCTBOPUMOCTh KOMIIOHEHTOB
4) pa3nMyuHOE arperaTHOe COCTOSIHIE KOMIIOHEHTOB
5) pa3uuyHBIC pa3MepPhl YaCTUI] KOMIIOHEHTOB
3.HaiiguTe cooTBeTCcTBHE (CHHOHUMBI) MEXKTY MOHATHSAMH U ONPEIEICHUSIMU MTPOLIECCOB!

1) accormarus A) Bo3roHka
2) MACTUIUISIAS b) paznoxenne
3) cyOnumanus B) neperonka
4) KOHACHCAITUS I') ynnotHenue
J1) coenuHeHue
2 3 4
1
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4. HeoqHOpPOAHbBIE CMECH MOKHO Pa3/IeiHTh C IIOMOIIBIO:
1) BeimapuBanusi  2) Kpuctaumm3anuu 3) GpuibTpoBaHUS
4) TUCTWILIALUI 5) xpomarorpaduu
5. CornacHo npaBuity ¢a3 ['m66ca MakCuMaaIbHOE YHUCIIO CTETIEHEH CBOOOABI B OHO-
KOMITOHEHTHOM 3-X (pa3HO# cucTemMe paBHO:
1) 0 2) 1 3) 2 4) 3 5)4
6. Cornacuo nepBoro 3akona KonoBasioBa npu q00aBJI€HUHA KOMIIOHEHTa B PacTBOD,
coJiep;KaHue ero B mape Oyaet 0oJblie, eciiy OH:
1) moHmxaer TeMneparypy KuneHus; 2) NOBBIIIAET TEMIEPATYPY KUIIEHUS
3) moumxkaet obliee 1aBjIeHHe Mapa HaJl paCTBOPOM
4) yBeNIMYMBAEeT KOHLIEHTPALMIO pacTBOPA;  S5) NOBBILIAET TEMIEPATYPY 3aMeEp3aHUS
7. ConeprkaHue rekcana B coctaBe napa Haj 60% pacTBopom (CM. AUarpaMmy) COCTaBIISCT:

1) 20% A

2) 40% S

3) 25% " HEER

4) 60% ” .
5) 10% = :

300 20 40 60 80 10
CgHy  Cocmab,mon. % CsHy

Paznen 5. KonrponbHas pabota

1.PactBop, comepxammii 0,512 r Heanektponuta B 100 r OeH305a, KpHUCTaNIU3YyeTCs MPHU
5,296°C. Bpruncnure MOJISIPHYIO Maccy pacTBOPEHHOT'O BEIIECTBA.

2.BeruncnuTe TeminepaTrypy Kpuctauzanuu 2% BOJHOTO pacTBOpa dTaHOJA

3. Briuncnure Temmneparypy KMIIEHUs pacTBopa, coaepxaiero 5,05 r xjaopmerana B 120 r ane-
TOHA.

4. Ilpu xako¥ KOHIICHTPAIIMK HOHOB Zn2+ (MOJIB/J) MOTSHIMAN ero 3JeKkTpoaa Oyxer Ha 0,015 B
MEHBIIIE €r0 CTaHIaPTHOIO AEKTPOAHOI0 OoTeHIMana?

5. CoctaBbTe cXeMy, HAMUIIUTE YPaBHEHUS AJIEKTPOJHBIX mporieccoB U Berurcaute IJ[C ramb-
BAHMUYECKOTO AJIEMEHTA, COCTOSLIEr0 M3 KaAMHUEBOTO 3JeKTpoaa norpyxenHoro B 0,01 M pactBop
HUTpaTa KaJMHUs, a BTOPOH M3 MarHUeBOro 3JeKTpoja, norpyxenHoro B 0,001M pactBop HuTpata
MarHusl.

9. Paccuntath ocmoTHueckoe nasinenue 1M pactBopa rioko3sl npu 25°C

Pa3nen 6. OTBeTbTE HA BONPOCHI TECTA
1. JIns moauMepoB ¢ ceTyaTol CTPYKTYpOM XapaKTepHO YMEHbIIEHHE
* IPOYHOCTHU *CTEPEOPETYISIPHOCTH
* CTENEHH MOJIMMEPHU3ALINN *3JIACTUYHOCTH
2. Jns 30715 noauzaa cepedpa, MoJlydeHHOT O 10 YpaBHEHUIO
AgNO3 +KI(u36b1ToK)—Agl +KNO3,
HAWIY4IIUM KOAryJIHpyroIuM JAedCcTBIEM 001aJaeT HOH
* Al3+ «Mg2+
* Ca2+ *Na+
3. O6pa3oBaHue KOJUIOMTHOTO pacTBOpPa BO3MOXKHO IO PEAKIHH
* KOH+H2S04— «CI2+KOH—
* AgNO3+KI— *MnO2+HCl—
4. C yBenMueHHEM TeMIIepaTyphl yaeabHas MOBEPXHOCTHAS SHEPTHUs
* HE U3MEHSETCS *U3MEHSAETCS HEOJHO3HAYHO
* YMEHBIIIAETCS *yBEINYNBACTCS
5. Konnounnnas yactuna, oopasyromascst B pe3ybTaTe B3auMOJIeHCTBUS
MOJIU/1a KaJIusl ¢ M30BITKOM HHUTpaTa cepedpa,
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* SIBJISICTCS DJIEKTPOHEUTPAIIbHOU

* UMEET OTPHUIATENbHBIN 3apsi

* IMEET TOJIOKUTEIBHBIHN 3apsi

* BBINIA/IAET B OCAJIOK

6. 11 307151 noauaa cepebpa, MoydeHHOTO 0 YPaBHEHHUIO

AgNO3 +KI(u30b1ToK)—Agl +KNO3,

HAWTYYIIUM KOATyJIHPYIOIIUM JIeHCTBHEM 00JIafaeT HOH

e Al3+ *Mg2+

» Ca2+ *Na+

7. O6pa3zoBaHKe KOJJIOUTHOTO PACTBOPA BO3MOKHO 110 PEAKIINH

* KOH+H2S04— *CI2+KOH—

* AgNO3+KI— *MnO2+HCl—

8. C yBenuueHNeM TeMIiepaTypsl yeabHasi IOBEPXHOCTHASI SHEPTHUS

* HE U3MEHSETCS *U3MEHSAETCS HEOJHO3HAYHO

* YMEHBIIIACTCS *yBEITUIHBACTCS

9. Konnmounnas yactuua, oopasyromascs B pe3yjbTaTe B3auMOIEHCTBUS
MOIUJIA Kanusl ¢ U30BITKOM HUTpaTa cepedpa,

* SBJIACTCS DIIEKTPOHEUTPAIbHOM

* UMEEeT OTPHUIATENbHBIN 3apsi

* IMEET TIOJIOKUTEIIBHBIHN 3apsi]T

* BBINIA/IAET B OCAJIOK

10. 3aBUCHUMOCTD BETMYHUHBI aACOPOIMH OT PABHOBECHOMN KOHIIEHTPAIHN
WJIM MapIHaIbHOTO IaBJICHUS MPU OCTOSTHHON TeMIepaType Ha3bIBaeTCs
* aquabaToil *u30Xopoii* N30TepMoi *u300apoit

11. CeToBO# NOTOK MPH MPOXOKICHUH Yepe3 KOJUIOUIHBIN pacTBOP
MOJIBEpraeTcs

* uHTep(epeHIINH *aIcOpOITUN

* TU(PPaKINOHHOMY PACCESHUIO *(IIyopeCeHIINH

12. Kpucramimyeckue mojauMepsl B OTJIIHYHUE OT aMOP(HBIX 001a1af0T
* HHTEPBAJIOM TEMIICPATYPhl Pa3MATUCHUS

* OIIPE/ICIICHHBIM 3HAaY€HUEM TeMIIepaTyphl IJIaBICHUS

* TEMIIEPATYPOIl MUIABJIEHUSI, 3aBUCSAIIEH OT HarpeBaHUs

* HEONPE/ICICHHBIM 3HAU€HHUEM TeMIepaTyphl IIaBICHUS

13. Komonanast 9acTuiia, 00pasyromascst B pe3yJibTaTe B3auMO/I1eH -
CTBUS pacTBOpa XJiopuaa 6apus ¢ u30bITKOM CEpHON KUCIIOTHI,

* SIBJISICTCS DJIEKTPOHEUTPAIBHOM * IMEET OTPUILIATEIIbHBIN 3apsi]]

* MEET MOJOKUTENBHBIN 3aps]l *BBIMAIAET B OCAT0K

14. Peakuueil mMOJTUKOHIECHCAIIUH MOYKHO TTOTYIUTh

* MOJIMCTUPOI *HEUIIOH

* Te(hJIOH *TIOJIMHUTPUI

15. /IpIM ¥ TyMaH OTHOCSITCS K AUCTIEPCHBIM CUCTEMAaM THUTIA

* SMYJIbCHUS *TIEHA® 30J1b *a3pP030JIb

16. IIpouecc 00beAMHEHNS KOJUIOMAHBIX YacTHIl B O0Jiee KpyIHbIE
HA3BIBACTCS® METITU3AINS *CSIMMCHTAIUS® KOAIICPBaIUs *KOATyJISIIHS
17. TlpoxykTamu, BEIACTSIONIMMUCS HAa HHEPTHBIX JIEKTPOAaX MpH
AJIEKTPOJIN3€E BOJHOTO pacTBOpa cynbdara Meau, SBISIOTCS

*H21u 02 +Cun 02+ Cuu SO2 *Cun H2

18. OcoOEHHOCTBIO PEeAKIIMH ITOJIMMEPHU3AIIH, OTIIMYAIOIICH €€ OT
peaxuy MOJTUKOHICHCAIUH, SIBIISIETCS

* 00pa3oBaHNe Pa3BETBICHHBIX CTPYKTYP

* OTCYTCTBHUE MOOOYHBIX HU3KOMOJIEKYJISPHBIX TPOAYKTOB

* OTCYTCTBHUE Pa3BETBJICHHBIX CTPYKTYP

* 00pazoBaHre MOOOYHBIX HU3KOMOJIEKYIISIPHBIX IPOAYKTOB

19. BemecTBo, 001a1ar01Iee TOIVIOTUTEIBHOM CIIOCOOHOCTEIO, HA3EIBAETCS



* aficopOep *aicopOTUB® aicOpOEHT *ancopoar

20. Mon, ancopOupyemblii Ha IIOBEPXHOCTH SIIPA M OTIPEACIISTIONTUN

3apsi]l KOJUIOUIHOM YacTullbl (TpaHysibl), Ha3bIBACTCS

* KOAryJIUPYIOIIUM *IIOTEHIMAIONPEIEIIIOINM

* aJICOPOUPYIOLTUM *TTOBEPXHOCTHBIM

21. Jlyis MOBBITIICHUST TEMIIEPATYphl KUTIeHUs pactBopa Ha 1,04°C

(K»H20=0,52 rpagxKxr/moib) HEOOX0AUMO, YTOOBI KOHIIEHTPALIUS PACTBO-

PEHHOTO B HEM HERJIEKTPOJIUTA COCTaBUIIA MOJIB/KT

22. MetoJ moTy4eHus: KOJUIOMAHBIX YaCTHUI], OCHOBAaHHBIN Ha (hU3MYEecCKOM APOOICHUU KPYII-
HBIX YaCTHII, Ha3bIBAETCS

* TUAPOJIMTUICCKUM °*TICTITU3AIMOHHBIM

* KOHJICHCAIIHOHHBIM *JICTIEPCUOHHBIM

23. Ypasuenue © = CRT(3axon Bant-I'odda), xapakrepusyromiee

3aBHUCHUMOCTh OCMOTHUYECKOT'O JAaBJIEHUS OT KOHIEHTPALlUU TEMIIEPaTyphl,

MPUMEHUMO® TOJIBKO K PaCTBOpPaM HEIJIEKTPOJIUTOB

* K JIIOOBIM PacTBOpaM * K pacTBOpPaM CJIa0bIX 3JIEKTPOIUTOB

* TOJIBKO K PaCTBOPaM CHJIBHBIX 3JIEKTPOJIUTOB

24. VIaMeHeHne CMaurMBaeMOCTH TBEPABIX Tell 1o neficteuem [TAB

WCIOJIB3YIOT IIPU® BOCCTAHOBIICHUH METAJIOB *(hJIOTAIlUU PY]I

* PAaCTBOPEHHH IEKTPOJIUTOB *CHHTE3EC aMMHAaKa

25. Pa3py1ieHreM moJiMMepoB Mo JeiCTBHEM (PU3UKO-XUMUYECKUX

(hakTOpPOB HA3BIBACTCS® NECTPYKIIUS */I€BYIKAHU3AIHS

* JIeCTa0MIM3aLIUS *IeCOPOITHS

26. OnuroMepsl OT MOJIMMEPOB OTINYAIOTCS

* IPOCTPAHCTBEHHBIM CTPOCHHUEM *XapaKTEPOM CBS3E

* MEHBIIIEH MOJIEKYJISIPHOM MacCOy *IIpUpOJA0i MOHOMEPA

27. KoytongHble 4acTHUIIbI, B KOTOPBIX PaCTBOPHUTEIb (BOJa) B3aUMO-

JCHCTBYET C SpaMH KOJUTOUIHBIX YaCTHII, HA3bIBAIOTCS

* TUAPOPUIBHBIME * TETEPOTeHHBIMU

* TUAPOTEHHBIMH *THIPO()OOHBIMHU

28. dusnyeckas aacopOLus OT XUMUYECKOM OTINYaeTCs

* HU3KUM TeTIOBBIM 3 (HEKTOM U 0OpPaTUMOCTHIO

* BBICOKUM TETIOBBIM 3 (HEKTOM 1 HEOOPATUMOCTHIO

* BHICOKUM TETJIOBBIM 3(P(HEKTOM 1 00paTUMOCTHIO

* HU3KUM TETTOBBIM 3 (HEeKTOM U HEOOPaTUMOCTHIO

29. MossipHast Macca HedJIeKTponTa, pactBop 11,6 r kotoporo B 200 T

BOJibI 3amep3aet npu —1,86°C (Ku2o =1,86 rpagxkr/mMois), paBHa

* 116 29+ 58 232

30. TTonumepsl, oOpa3yromirecst B pe3ylbTaTe CIIUBKY IeTel MpH

BYJIKQHHU3AIUH ¥ MIPH MOTYICHHH TEPMOPEAKTUBHBIX CMOJI, HA3BIBAIOTCS

* TEPMOILJIACTUYHBIE *CTEPEOPETyIIPHBIE

* pPa3BETBIICHHBIE *CETUATHIE

31. Koarynupyroiiee 1eiicTBre Ha 30J1b, TOTYYSHHBIN TI0 PEaKIuu

AgNO3+NaCl (u36b1T0K)—>AgCI+NaNO3,

OyIyT OKa3bIBaTh

* KATHOHBI DJICKTPOJINTA *KaTHOHBI M aHWOHBI OJTHOBPEMEHHO

* AaHHOHBI AJIEKTPOIIUTA *HEUTPATLHBIE MOJIEKYJIBI

32. B kauecTBe HU3KOMOJIEKYJISIPHOTO BEIIECTBA B PEAKITHH MTOJTUKOH-

JeHcanuu vaie Bcero oopasyercse NaCl *H2Se CO2 H20

33. TIoBepXHOCTHO-aKTUBHBIM SIBJIICTCS BEMIECTBO, (hOpMYJia KOTOPOTO

UMEETBU]I

* C17H35COONa CH3COONa

* Na2S04 -H2S04

34. HeliTpanuzanus >MeKTPUIECKOTO 3apsa U yaaleHHue THAPaTHOM

20



000JI0YKH KOJITOUTHON YaCTHUIIBI BRI3BIBAET UX

* riepepacnpeielieHle *pa3pylieHue

* IIepe3apsIKy *CTaOUITH3AIHIO

35. OCHOBHOI XapaKTEPUCTUKOMW TUCIIEPCHON CHCTEMBI SBIISCTCS

YaCTHI] TUCTIEPCHON (Pa3bl

* (opma *koIMUECTBO

* Macca *pazMep

36. IIpu mosHOM (hepMEHTATUBHOM THAPOJIH3E OCIIKOB 00pa3yeTcsi CMECh

* AaMHUHOB *KapOOHOBBIX KHCIIOT

* AMUHOKHUCJIOT *YTJIEBOJIOB

37. Jlns mporiecca aacopOuy CripaBeIMBbI COOTHOIICHUS

*AG <0; AS <0 *AG > 0; AS <0

*AG <0; AS>0AG>0; AS» 0

38. Metoa aHanu3a, OCHOBAHHBII Ha 3aBUCUMOCTH JIEKTPOIIPOBO/I-

HOCTH pacTBOPa OT KOHIIEHTPALIUH 3JIEKTPOIIUTA, HA3BIBACTCS

* KYJIOHOMETPUS *TIOTEHLIUOMETPUS

* KOHAYKTOMETPUS *Tiossporpadpus

39. JIns moay4eHust UCKYCCTBEHHBIX OJTUMEPOB UCTIOIb3YIOTCS peaKIUU

* MOJIMKOHICHCAIIMH U THIIPOIN3a

* MOJTUMEPU3AINH U dTepupUKanuu

* MOJIMMEPU3ALIUU U TIOJTUKOH ICHCAINH

* MOJIUMEPHU3AIIH U U30MEPHU3AINU

40. B xo10uIHOM pacTBOpE, MOJTYYSHHOM MIPH B3aUMOJICHCTBUI

M30BITKA MOM/IA KAJIMSI C HUTPATOM cepedpa, MOTEHIHATIONPEACIISIOLIIM

sBisieTcst HoH® K+ ¢NOsz— Ag+ e+ J —

41. KonruecTBeHHOM MEpoil ancopOIuu CIY)KUT BEINYHHA, CTUHUIICH

MU3MEpEHUs KOTOPOH SBISIETCS

* MOJIB/M2 *T/JI* T/M *MOJIB/JT

42. I'pyboaucnepcHble CUCTEMBI, B KOTOPBIX TUCIEPCUOHHOW Cpefod SBISITCS KHUAKOCTh, a
JTUCTIEpCHOM (pa30ii — TBEpI0€ BEIICCTBO, HA3BIBAIOTCS

* CYCIICH3USIMU *a3P030JISIMU

* SMYJIbCHSMH *TICHAMHU

43. B MeTo/Ie 9KCTPAKIIUK B KAUYECTBE IKCTPATCHTOB Yallle IPYTUX UCIIONIB3YIOTCS

* CWUIBHBIE KHCJIOTHI *HEOPTaHNYECKHE BEIIeCTBA

* CUJIbHBIE OCHOBAHUS *OPTaHUYECKUE BEIIECTBA

44. TIpu pOX0KJICHUH CBETOBOTO MOTOKA Yepe3 KOJIJIOMIHBIN pacTBOp HaOmrogaeTcs nudpax-
IIIOHHOE PacCesiHUEe CBETa, Ha3bIBaeMOe

* konyc Ctokca *koHnyc TuHaans

* 3¢ ekt Panes *appexr lynbua-Iapau

45. MeTtogamMu KOHJIYKTOMETPHUH MOKHO aHAIIM3HPOBATH TOJIBKO BEIIECTBA, SBIISIOIINECS

* KOJUIOUJAMH *BBICOKOMOJIEKYIISIPHBIMU

* TUDJICKTPOIIUTAMH *3IIEKTPOIUTAMHA

46. MeTo KyJIOHOMETPUH OCHOBAH Ha 3aBUCHMOCTH KOJIMYECTBA BBIACIUBIIETOCS Ha AIIEKTPO-
Jlax BEIIECTBA OT

* MOTEHIIMAJIA YJIEKTPO/IA *KOJINYECTBA AIEKTPUIECTBA

* AnuHBI BOJIHBI *DJ1C

47. B cnekTpalbHBIX METOJaX aHaIW3a BEIWYHMHOMN, MPOMOPIMOHATHHON KOJIUYECTBY OMpee-
JSIEMOTO BEIIECTBA, SIBIISIETCS

* ONTUYECKasl IJIOTHOCThH *CUJIa TOKa

* HAIPSDKEHHE TIOJIS *AJIEKTPOIHBII MTOTSHITHAIT

48. Pabota, HeoOxoaumas Jisi 0Opa3oBaHUsl €IMHUIILI TUIOMIAA TTOBEPXHOCTH pasfena ¢as,
Ha3bIBACTCS

* SJHEeprue paclupeHus *yaAeaIbHON TOBEPXHOCTHIO

* MOBEPXHOCTHBIM HATSDKEHHEM *TIOBEPXHOCTHBIM OTEHIHATIOM
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49. PactBop amerona B 200 t Bombl (KpH20=0,52 rpaaxKr/Moib)KUIUT TpU TEMIIEpaType
100,26 -C. Macca aneToHa B BOJi€ paBHa

*29r+58Tr

*1,518,7T

50. CyMMapHBIif 3apsi] BCEX 9aCcTHUIl, 00Pa3yIOIMINX MHUIICILTY,

* paBeH HYJIO *IpoOHas BEIMYUHA

* [TOJIOKUTEIICH *OTPHUIIATEIICH

51. Meton ompezenieHusl BEIIECTB, OCHOBAHHBIM Ha MX Pa3IUYHON CIOCOOHOCTH afcopoupo-
BaThCsI, HA3bIBACTCS

* Xxpomartorpadus *tornorpadus

* oJisiporpadust *cnexTporpadus

52. bydepHbIiMHu CBOMCTBaMHU 00J1aJIa€T PAaCTBOP, COACPIKAIIHMKI BEIIECTBA

* CH3COONa nu CH3COOH *Na2S04 u H2S04

* KCluHCI «CH3COOH uNaCl

53. YpaBHeHUE peakIyu, s KOTOPOM SHTPOIUS YMEHbBIIACTCS, HIMEET BH]L

* 2CH4(r)=C2H2(r)+H2 (r) *C2H2(r)+H2(1)=C2HS6 (1)

* 2NO(r)+02(r)=2NO2 (r) *2H2(r)+02(r)=2H20 (1)

54. MeTo1, OCHOBaHHBIHM Ha MOTJIONICHUH (a1COPOIMH) 3JIEKTPOMArHHT-

HOTO M3JIy4€HUS aTOMaMH BEILECTBA B CBOOOIHOM COCTOSIHUM, HA3bIBACTCS

* AaTOMHO-3/ICOPOIIMOHHBIM *IMHUCCHOHHBIM

* CIIEKTPOPOTOMETPUUECKUM *JTFOMUHECIIEHTHBIM

55. IIpumepoM cuctembl, B KOTOPOH AucIiepcHast pa3a U JUCIepCruoH-

Hasi cpeqa — KHUJIKOCTH, SIBISIFOTCS

* B30UTHIC CITUBKU *MaliOHE3

* a9P030JIb *3Keie

56. MeTox, OCHOBaHHBIM HAa H3MEHEHUH JIEKTPOIIPOBOIHOCTH PACTBO-

POB WJTU PACILIaBOB AJIEKTPOIUTOB, HA3bIBACTCS

* KYJIOHOMETpHEH *crieKTpooToMeTpreit

* KOHIYKTOMETPUEH *TIOTEHIIMOMETpHUEH

57. BemectBa (aicopOeHTBI), CIOCOOHBIE OOMEHHMBATHCS MOHAMH CITOJBIDKHOM (ha3oi, Ha3bI-
BalOTCSA® HOHUTAMHU *0CATUTEIIIMU® SKCTPareHTaMH *HOCUTEISIMU

58. [lpu yBenmn4eHUU KOHIEHTPAIMH BEIIeCTBa (aACOPOMPYIOMIETOCs OTPUIIATETIHHO) IMOBEPX-
HOCTHOE HaTsHKEHUE pacTBOpa

* YMEHBIIAETCS

* MEHseTCs HEOHO3HAYHO

* YBEIIMIUBACTCS

* CHayaJsla yMEHBIIAEeTCs, a TOTOM YBEITMYHUBAETCS

59. MuHnMabHas KOHIIEHTPALUS SJIEKTPOIIUTA, HEOOX0IuMast

JUIS KOAT'YJISIIIUH OTMPEIETICHHOTO KOJIMYeCTBa KOJUIOUIHOTO pacTBOpa 3a

OTIpeJIeIEHHBIN TIPOMEXYTOK BPEMEHH, Ha3bIBACTCS Koa-

TYJISIIIH

* IOPOrOM *KOHCTaHTOMN

* KOO GHUIMEHTOM °*IIpEIETIOM

60. Merox BOJIBTaAMIIEPOMETPHH OCHOBAH Ha MPSIMO TPOTIOPLIHNOHATBHON 3aBUCUMOCTH MEXIY
KOHIIEHTpaIluel BelecTBa u

* CWJION TOKA *HANpPSHKECHUEM

* yacroroi *3J]C

61. Ecm 111 HEKOTOPOH peakiuu AH’= —50x/I>x/mMo11b, a AS’= 100 Jx/monbpxK, To oHa

* HaXOJIUTCS B KOJIEOATETLHOM PEXKHUME

* IPOTEKAET B 00PaTHOM HaIpaBICHUU

* HaXOJIUTCS B PAaBHOBECUU

* IPOTEKAET B TPSIMOM HaTPaBICHUU

62. MeTto/ BbIIETICHUSI BELIECTB, OCHOBAaHHBIN Ha MX CIIOCOOHOCTH NMEPEXOIUTh U3 TBEPIOrO
COCTOSIHUS B Ta3000pa3HOE MPH HEBBICOKMX TEMITEpaTypax, Ha3bIBaeTCs
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* TUCTHILISIIUS *IKCTPAKIIHS
* cyOmmmMarnus *xpomaTtorpadus
63. OCHOBOI1 KYJTOHOMETPHUYECKOTO METO/1a aHAJIN3a SIBIISIETCS YpaB-
Henue* ['ecca *@apanes * Hepracra JlambGepta — byrepa-bepa
64. KoHneHnrpanus HoBepXHOCTHO-aKTUBHOT'O BEIIECTBA B TOBEPXHOCT-
HOM CJIO€ B CPAaBHEHHH C €r0 KOHIICHTpaIeil B o0beMe
* OZIMHAKOBAsI *MEHSAETCS HEOJHO3HAUHO
* 3HAQUUTEJIbHO HIKE *3HAYUTENHHO BBIIIE
65. Cpenu nepeuynciieHHbIX ToHATHH XuMud BMC nuniHuM siBIisieTcst
* TOMOIIOJIMMEPH3AIHS *CONOTUMEPU3ALIHS
* cyOIMMaIus *IOJIMKOHIEH AU
66. Pa3znuunas okpacka TUCHEPCHBIX CUCTEM 3aBUCHUT OT
THCTIEPCHOM (ha3bl
* pa3Mepa yacTHIl *(pOpMbI YaCTHUIL
* SHEPTUU YaCTUI *CKOPOCTH JBUKECHUS
67. {1t KOJIMYeCTBEHHOr0 OMHMCAHMSI MTpoliecca acopOIMK UCHOIB3YIOT IMIIUPUYECKYIO (op-
MYy
* Pebunpepa *bpynaysepa
* Temnepa *®@peiinaimxa
68. 3aBHCHMOCTH KOJIMYECTBA MOTJIOUICHHOTO 00pa3oM M3IY4YEeHHUs! OT KOHIIEHTPAIMH U TOJI-
[IMHBI TOTJIONIAIOIIETO CII0S OMHMCHIBAETCS 3aKOHOM
* Ban-/lep-Baannca *Bant-I'odda
* Ditnmreiina «Jlam6epra — byrepa-bepa

Cocrasutens (n): Msanos @.U.- npodeccop kad.EHJI, n-p xum. nayk

(pamunus, unuyuanst u dondxicnocms npenooasamens (eti))
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