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1 lleab AUCHUNJIUAHBI.

B pesynbTare ocBoeHUS JaHHOW NTUCHUIUIMHBI Y 00y4YaIoIEerocs: OJKHBI ObITh ChOpMHU-
pPOBaHbl KOMIIETEHIIMM OCHOBHOW MpodecCHOHANbHONH 00pa30BaTENbHON MpOrpaMMbl Oaka-

naspuara (nanee - OITOIT): TIK-3.

CopepxaHue KOMIIETEHIMI KaK [JIaHUPYEMbIX PE3YJIbTaTOB 00yUEHUS 110 TUCLUILUINHE

cM. Tabmuns! 1, 2 u 3.

1.1®opmupyembie KOMIIETEHUMH

Tabmuma 1 - ®opmupyembie AUCITUTUTHHON KOMIICTCHITUH

HanmenoBanmne BuUaa
KOMIICTCHII U

TESHIIUN

HanmenoBanue karero-
puu (Tpymbl) KomIie-

KOI[ 1 Ha3BaHHUC KOMIICTCHIINHN

[Ipodeccuonanvuas

IIK-3 Cnoco0eH MCIT0I630BaTh 3aKOHEL
M METOIBI MATEMATHUKH, €CTECTBEHHBIX,
I'YMaHHUTaPHBIX U YKOHOMUYECKHX HaYK|
pH pemieHUH MPO(HEeCcCHOHATBHBIX 3a-
Jla4, MPUMEHATh HA MPAKTUKE HABBIKH
MPOBEJICHUSI W ONKCAHUS HCCIICI0BA-
HUH, B TOM YHCJIC SKCIIEPUMEHTAIbHBIX

1.2 JlecKkpunTOpPHBbIE XAaPAKTEPUCTUKH JOCTUKEHUS] KOMIIETeH UM
Tabnuma 2 — JleckpUNnTOpHbIE XapaKTEePUCTUKA KOMIIETEHUUH, (OpMUpPYyEMbIe AUCIUILTUHON

Kon u nazBanue JeckpunropHeie Xapak-
KOMIETEHLINHU tepuctuku no OIIOIT

JMCUUIUIMHBI U NPAaKTUKH,
¢dhopmupytomme kommnetennuo OIOIT

T'YMaHHUTAap-

IMIK-3 Cmnocoben ucnonb3oBats | [1K-3.1 Wcnons3yer me- | KM.04.01 Beenenne B mpogeccronas-
3aKOHBI U METOJbI MAaTEMATHKH, | TOAbI PEIICHUS 3a7ad B
CCTECTBCHHBIX, TYMaHUTAPHBIX U | 001aCTH TEXHOCPEPHOU | 1'\i'04 04 Xuniuis

DKOHOMMYECKHX HAyK MPH pelle- | 030MaCHOCTH € TIOMO- | K M.04.05 Termodusuka M ruaporasoju-
HUM TpO(ECCHOHATBHBIX 3ajad, | IbI0 3aKOHOB W METO- | Hamuka

MPUMEHSTh Ha MPAKTUKE HABBIKM | OB MareMaTHkH, ecte- | KM.04.10 DnextpoHuka i 3MeKTpOTEXHH-
NPOBEJICHUS W OIMCAHUS WCCIe- | CTBEHHBIX,
JIOBaHMi, B TOM YHUCIE DKCIIEPH- | HBIX W JKOHOMHYECKHX
MEHTAJIBHBIX HayK

HYIO JICITEIbHOCTh
K.M.04.03 ®usuka

Ka
K.M.04.07 Metponorusi, cranjapTu3auus u
CepTUPHUKAIIHS

K.M.04.11 Teopus ropeHus u B3pbiBa
K.M.04.15 H36panuble riaBbl ¢usnye-
CKOIl XMMHH

KM.04.1B.01.01 Opranuzanus Hay4dHO-
UCCJIEJOBATEILCKOH 1EATEIbHOCTU
K.M.04.1B.01.02 TTaTenToBeAcHNME
K.M.09.02 OxpaHna okpy»xKaromiei cpepl Ha
00BeKTaX SKOHOMHKH

K.M.10.02(IT) IIpousBoacTBeHHas! MPAKTH-
ka. [IpodupHas mpakTHKa.

K.M.11.01(J) [ToaroroBka k mponemype
3aIUTHI U 3aIIATa BRITYCKHOW KBaTH(pHKa-
LIMOHHOM PaboTBHI.




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

Koxn u HaszBanme xowmiie-
TEHIIUN

NHpukatopel  JOCTHUXEHUS
KOMIIETCHIINHU, 3aKperieH-
HEBIE 3a JUCLUIIMHON

3unanusi, ymenus, HaBelku (3YB), ¢op-
MHUpYEMbIe JUCLUILUTMHON

[IK-3 CroocobeH wuc-
[IOJIF30BAaTh 3aKOHBI U
METO/IBI MaTeMaTHKH,
€CTECTBCHHBIX, T'yMaHU-
TapHBIX M 3KOHOMHYE-
CKUX HAyK NP PEHICHUH
nmpodeccCHoHabHBIX — 3a-
nad, NOPUMEHSATh — Ha
MPAKTUKE HABBIKK IIPO-
BEIOEHUSA W OIMCAHUS KC-
CIE€I0BAaHMUM, B TOM YHC-
JIe 9KCTICPUMEHTATBHBIX

[IK-3.1 Hcnonw3zyer mero-
IIbI pelIeHUs 3a/1ad B o0Ja-
cTh  TexHochepHOH  Oe3-
OMACHOCTH C TIOMOIIBIO 3a-
KOHOB M METOJOB Marema-
TUKH, €CTECTBCHHBIX, I'yMa-
HUTapHBIX ¥ OSKOHOMHYE-
CKHX HayK

3HaTh:

-OCHOBHBIE 3aKOHBI XUMHUUYECKOW U CTa-
TUCTUYECKOW TEPMOIMHAMUKHU, XUMHU-
YEeCKOM KHHETHMKA U KaTaiu3a, Mexa-
HU3MOB XUMHYECKHX DPEaKIui, TEOpHH
pacTBOpoB # (Da3oBBIX PpPaBHOBECHIA,
AIIEKTPOXHUMHUHU.

Ymers:

-penath TUMOBbIE (UBUKO-XUMHUYECKUE
3a/1auu, ONpPENEsATh KOHCTAHTBl PaBHO-
BECUH U CKOpPOCTEH XMMHUYECKHUX pPEak-
1117078

Bnaners:

-METOJIaMUd pacyeTra TepMOIUHAMUYE-
CKHUX IapaMeTPOB peaklui, METOJaMH
MOJICJIUPOBAHUSA XHWMHUYECKHX TMPOIIEC-
COB M MTOCTPOCHHUSI TUarpamMm

2 O0bEM U TPYAOEMKOCTh AUCHUILTHHBI M0 BUAAM Y4eOHbIX 3aHATHI.

DopMBbI IPOMEKYTOYHOM aTTECTALUM.
Tabnuma 4 — O6beM U TPYAOEMKOCTh IUCHUIUIMHEI 10 BUAAM Y4€OHBIX 3aHATUN

06 . O06BEM yacoBmo popmam
11as TPYZIOEMKOCTh U BUIBI y4eOHOH paboOThl MO AHMC- obyHeH
[IUTUTNHE, TPOBOIUMBIE B pa3HbIX (popmax 050 0300 350
1 O0mias Tpy10eMKOCTh TUCIUIIIINHBI 72 72
2 KonrtakTHas paboTa oOydaromuxcsi ¢ IMpernojaBaTesieM 36 4
(o BuJam y4eOHBIX 3aHATHH) (BCero)
AynuTopHas pabora (Bcero): 36 4
B TOM YHUCIIE:
JIEKITNHI 18 2
MIPaKTUYECKHE 3aHSITHSI, CEMUHAPbI 18 2
PaKTUKYMBI
nabopaTopHbIe PaOOTHI
B UHTEPAKTHBHOI (opme
B DJICKTPOHHOU (hopme
3 CamocrositenbHas pabota o0yJaromuxcs (BCero) 36 64
4 TlpomexyTodHas arTecTanusi oOydaromerocs- 3ader/ 4
00BEM 9acOB, BBIJICTICHHBINA Ha MPOMEXYTOYHYIO aTTECTAIUIO:




3. YueOHO-TeMaTHYeCKAU IJIAH U COJIePKaHUe TUCUMUIIIMHBI.

3.1 YuyeOHO-TEMATHYECKUH IJIAH

Tabauia 4 — YueOHO-TEMaTHUECKUH IIJIaH

U1 OYHON (POPMBI O0YUEHUs

Oouiast Tpynoém-
KOCTb (uacax)

Buabl yueOHbIX 3aHATHH, BKJIKOYAS
CaMOCTOSITE/ILHYI0 PaboTy 00y4aro-
LIHUXCH U TPYAOEMKOCTH

(B yacax)

DopMBbI TEKY-

Ne Paznen Iero KoH-
l'[/l'[ AUCIHHUIIJINHBI AyAUTOPHbIE CaMoOCTOATEe/IbHAA Tp()_]'[ﬂ yCHeBa-
yueOHbIe 3aHATHSA padora o0yuaro- eMOCTH
IUXcs
BCEro JEeKIHH CEeMHUHAPBbI,
NMpaKkTHYecKue
S3aHATHSA
1. | ArperatHoe cocro- |12 3 3 6 Tect
STHUE BEILIECTBA
2. | Xumuueckass — Tep- | 12 3 3 6 Tect
MOJMHAMHKA
3. | Xumudeckas kuHe- | 12 3 3 6 Pemenne 3a-
THKA a4y
4. | Xumnueckoe u da- | 12 3 3 6 Pemenne 3a-
30BO€ PaBHOBECHS a4y
5. | Yuenue o pactBo- |12 3 3 6 TECT
pax
DIEKTPOXUMUS
6. | Komnounnas xumus | 12 3 3 6 Pedepar
/. |3auer 4
8. | Uroro 72 18 18 36
JUTSI 320YHOU (0OYHO-3a049HOM) (POpMBI 00YUEHHUS
4 Buab! yueOHbIX 3aHATHI, BKJIIOYAS
‘§ 8 CaMOCTOSITEJIbHYIO padoTy 00y4alo-
Q
E s HIUXCH U TPYAOEMKOCTh DopMBI TeKy-
Ne Pa3znea x £ (B yacax) 11ero KOH-
(%)
]'[/]'[ AUCHUIIJIMHBI g § AyIUTOPHbIE CaMoOCTOATECIbHAA TpOJ]ﬂ ycr[eBa-
o yueOHbIe 3aHATHS pabora o0yuaro- eMOCTH
J11070.V
Bcero JICKIIMH CEeMHHApBLI,
IpaKTH4ecKue
3aHATHSA
1. | Arperatnoe cocrto-| 12,5 0,5 - 12 Tect
SIHUE BEIECTBA
2. | Xumuueckas Tep- | 13 - 1 12 Tect
MOJIUHAMHKA
3. | Xumunueckasa kuHe-| 12,5 0,5 - 12 Pemrenue 3a-
THKA a4y
4. | Xumunueckoe u da- | 13 - 1 12 Pemienne 3a-
30BO€ PaBHOBECHSI a4




4 Buabl yueOHbIX 3aHATHIH, BKJIKOYAS
‘§ g CaMOCTOSITEIbHYIO padoTy o0y4aro-
? § IIUXCHA U TPYAOEMKOCTh DopMBbI TEKy-
No Paznen = é (B uacax) 1ero KoH-
n/n JUCIHUILIAHbI g § ayAUTOPHBIE caMoCTOsITeJIbHAsI | TPOJIA ycleBa-
o yueOHbIe 3aHATHS padora o0yuaro- eMOCTH
IUXCS
BCCFO JEeKIMH CeMl/lHapr,
NpaKTHYeCKHe
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 quc- Coxepanme
IUILTHHBI
1 Pa3znen 1.ArperatHoe cocrosi-
HME BEIecTBa
Cooepoicanue N1eKyuoHH020 Kypca
1.1. ArperaTHoe COCTOsIHUE Belle- CocrosiHue BeIeCcTBa, MapaMeTphbl COCTOSTHUS BEILIECTBA.
ctBa. ['a3000pa3Hoe COCTOSHUE ["a3000pa3HOe COCTOSIHUE BEIIECTBA, OCHOBHBIC XapaKTe-
BCIIECTBA PUCTUKH Ta30B, UJCAIbHBIA U PEANbHBIN Ta3bl, Ta30BbIC
3aKOHBI, CMECH HJI€AJbHBIX Ta30B, MAPLUUAIBLHOE JaBlie-
HUE Ta3a, KHHETUYECKas TEOpUsl Tra30oB, pPEealIbHbIE Ta3bl,
(bakTop CXKUMaeMOCTU. YPaBHEHHUS COCTOSHUS pealibHO-
I0 ¥ HEaILHOIO Ia30B.
1.2 ArperaTtHoe COCTOSIHUE Bellle- Kunkoe coctosiHue BeriecTBa ONMKHUN MOPSAOK, (ak-
ctBa. JKuakoe u TBEpAOE COCTO- | TOPBI, BIMSAIONIME HA CBOMCTBA JKUIKOCTEH, CBOMCTBA
SIHMS BEILICCTBA. KUAKOCTEH (IJIOTHOCTh, MOJSIPHBIA OOBEM >KUIKOCTEH,
MOBEPXHOCTHOE HATSKEHHUE, TeKYy4eCTh, BA3KOCTh JMHA-
MUYeckass W KHHeMaTHyecKas, MmapooOpazoBaHuE, KOH-
JIeHCaIMs, HACBIIIIEHHBIN TIap, KpUTHYECKask TeMIepaTrypa
u naBieHue). TBepaoe arperatHoe COCTOSIHHE, KpHCTal-
audeckoe, amop(dHOoe, aHU30TPOMHOCTh, H30TPOIMHOCTH,
MOHOKPHUCTAJJIbI, KPUCTAIUIOTUIPATHI, KUJIKOKPUCTAIIIH-
YecKoe cocTosiHue BemecTna. Imasma
2 Paznen 2. Xumuueckasi TepMo-
JMHAMHKA
2.1 [lepBoe Hauano TEPMOJUHAMU- OcCHOBHbIE TIOHSTUS U BEIUYMHBI XUMUYECKOU Tep-
KU. MOAMHAMUKH. TepMoInHaMUUYecKasi cucTeMa, Kiaccudu-
KallMsi: 0 COCTOSIHUIO, TIO B3aUMOJIEHCTBUIO C OKpYKa-
foIel cpenoi, mo yuciy ¢as, 1Mo Yuciy KOMIIOHEHTOB.
Cocrosinue cuctembl. OyHKIUMU cocTosiHUA. Tepmoau-
HaMHUYECKHE TIPOoIecChl. BHYTpeHHsIs1 SHeprus, Koaude-
CTBO TEIUIOTHI, TEIUIOEMKOCTh, padora. IlepBoe Hawamo
TepMOJIMHAMUKHA. MaTeMaTuuecKkoe BRIPAKEHHE TTEPBOTO
Havana, (OpMYIHPOBKU 3aKoHA. DHTanbmus. CTaHmaapT-
Hasl DHTAJIBIH 00pa30BaHMs BEIIECTBA, CTAaHAAPTHAS JH-




Neni/nm

HaumeHoBaHue pa3aesia guc-
HHUIIHHBI

Conep:xkanue

TaJbIINsl CrOpaHus BemecTBa. TersioBoil 3¢ dexT xumu-
yecko peakuuu. 3akoH ['ecca. Pacuer cranmapTHOM
TEIUIOThl XMMHYECKON peaklMM M0 CTaHJapTHBIM TEILIO-
TaM oOpa3oBaHusl U cropaHus BemiecTB. IlpumeHeHue
NEPBOTO Havaja TEPMOJMHAMHKH K OHOcucTeMaM. 3aBU-
CUMOCTb TEIJIOBOTO 3P peKTa XUMUYECKOH peakuuu OT
Temneparypsl, ypaBHeHne Kupxroga. Temnotsl pactBo-
PEHHUs, CObBATALIMH, HEUTpalIu3auu

2.2

Bropoe Hauano repMoavHaMu-
K.

TepMmouHaMUUeCKUE MOTEHIIH-
anbl. DHeprus ['enpMronbua.
Oueprust [mb6ca.

Bropoe Hawano tepmoauHamuku. Martematudeckoe
BBIp@)KEHUE BTOPOrO Hayajga, (OPMYIMPOBKH 3aKOHA.
OOpatumMble U HEOOpaTUMBIE TPOLECCHl. DHTPONHS U €&
CBA3b C TEPMOJMHAMUYECKOW BEPOATHOCTBIO CUCTEMBI.
VpaBHenue bonbpnmMana. Pacuer W3MEHEHHMsI DHTPOIMH
JUISL Pa3IMYHBIX M30TEPMUYECKMX U HEU30TEPMHUYECKUX
IPOIECCOB M XMMHUYECKOH peakuuu. AOCOMIOTHAsl 2H-
tponus. Iloctymar Ilnanka. TepMoauHamuyeckue I10-
TeHImanbl. JHeprus [empmrombua. Oueprust ['ubO0ca.
Kputepuii 1ocTHKeHHs: XUMUYECKOro pasHosecus. 1Ipo-
THO3MPOBAHUE HAIIPaBJICHUSI CaMOIIPOU3BOJBHO MpOTe-
KAIOIIKX IPOLIECCOB B M30JUPOBAHHOM M 3aKpBITOW CH-
cremax. CBoOOHAs M CBsi3aHHAsI SHEPTUU. MaKcUMallb-
Hasi U MaKCHMAaJIbHO moJje3Hast padora mpouecca. CraH-
naptHast sHeprusi ['m60ca oOpa3oBaHusl BEIIECTBa, CTaH-
naptHast sHeprusi ['mG6ca OMOIOrMUYECKOro OKUCIECHUS
BeulectBa. CrangaptHas sHeprus ['nboca peakuu.

Pa3zpen 3.XumMnueckass KuHe-
THKA

3.1

Kunetnka xuMnueckux peax-
UAH.

[IpenMer XMMUYECKOW KHHETUKUM U €€ 3HAYeHHUE I
ounonorun. Kunernueckass kimaccuukaius XUMHUECKUX
peakuuii. MonekynapHocTs peakuuu. CKOpOCTh peak-
uu. dakTopsel, BIUAOMNME HA HEE. 3aKOH JACHCTBYIOIINX
Macc. Koncranta ckopoctu. KuHernueckue ypaBHEHHS.
[Topsimok peakiuu. [lepron momyrnpeBpamieHus. 3aBUCH-
MOCTbh CKOPOCTH pE€aKIMu OT KOHIeHTpauuu. Kunetnye-
CKHE YPAaBHEHHS PEaKIUi MEePBOro, BTOPOrO U HYJIEBOIO
MOPSIAKOB. DKCIIEPUMEHTAIbHBIE METOJbl ONpPEaeNeHUs
CKOPOCTH M KOHCTaHTBhI CKOPOCTH PEAKIIMH. 3aBUCHMOCTD
CKOPOCTH pEeakUUHU OT TeMIIeparyphl. TemmnepaTypHbIil
KOA(DPUIIMEHT CKOPOCTH PEaKIMU U €ro OCOOCHHOCTH
JUTsi OMOXUMHUYecKuX mpoiieccoB. [ToHsATHE O Teopuu ak-
TUBHBIX COYAApEHUU. DHEpPreTHuyecKuil mpouib peax-
LIMW; SHEPTUsl aKTUBALIMM; ypaBHEeHUE AppeHuyca. [lons-
THE O TEOPUU TEPEXOAHOTO COCTOSHHS. AKTHBHPOBaH-
HBIA KOMIIJIEKC.

3.2

Kartamus n MexaHn3Mbl XUMHYe-
CKHMX pEaKLIHI

Karanns. 'oMOTeHHBIN U reTepOreHHbIN KaTtanu3. JHep-
reTudeckuii mpoduiab KaTanuTHueckoi peakiuu. Oco-
OCHHOCTH KaTaJUTHYECKON akTUBHOCTU (epmeHTOoB. [1o-
CJIEI0OBATEIIbHBIE, MTAPAJUICIIBHBIE U COIPSIKEHHBIE peak-
uuu. llenuble peakuuu. JIumuTupyromas craaust Clox-
HOM peakuuu. Peakuuu B pactBopax. POTOXUMUYECKHE
peakuuu.




Neni/nm

HaumeHoBaHue pa3aesia guc-
HHUIIHHBI

Conep:xkanue

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

4.1

XUMHUYECKOE PABHOBECHUE

TepMoaMHaMHKa XUMUYECKOT'O PaBHOBECHS. 3aKOH
JeicTByomuUX Macc. KOHCTaHTa XMMHUYECKOr0 paBHOBE-
cust. @akTopsl, Bausomme Ha papHoBecue. [Ipunnun Jle-
[[TaTenve-bpayna. Pacuer paBHOBECHOrO BBIXOJZla IIPO-
JIYKTOB peakuuu. BiusiHue Temneparypsl Ha paBHOBECHE.
CnocoObl BHIYMCICHHUSI KOHCTAHT PAaBHOBECHS C UCIOJIb-
30BaHUEM TEPMOJUHAMUYECKUX BEJIUYHUH.

4.2

®a30BO€ paBHOBECHE

Tepmonunamuka (a3oBeix paBHOBecuil. OCHOBHBIC
noHATHS: (ha30BbIe Mepexoabl, (aza, KOMIOHEHT, YHCIIO
HE3aBUCHMBIX KOMIIOHEHTOB, (pa30BO€ paBHOBECHE, YHC-
70 creneHerd cBooowl. IlpaBuno a3 ['mb66ca. dazoswie
paBHOBeCHUSI B OJIHOKOMIIOHEHTHBIX cucTeMax. CBs3b
MEXIy JaBICHUEM U TeMIepaTypoil (a3oBbIX Mepexo-
noB. YpaBHenue Knaysnyca-Knaneiipona. ®@a3oBbie qua-
rpammsbl. JlnarpamMmma coctostHusi BoAbl. Pa3oBbIE PaBHO-
BeCUsI B JIBYXKOMIIOHEHTHBIX cHUCTeMax. PacTBopwl mie-
aJbHbIE U peaibHble. PacTBOPHI JIETYYNX KUAKOCTEH. 3a-
koH Paynsa. OtkimoHenus ot 3akoHa Payns. A3eoTporbl.
Paznenenue azeorponHsix cMmeceil. IlepBbiii U BTOpOI
3akoHbl KonoBanoBa. Ileperonka OWHapHBIX KHMJIKOCT-
HbIX cMmeceil. B3anmonepactBopumble xujakoctu. Orpa-
HUYEHHO PacTBOPHUMBIC >KHJIKOCTH. JlMarpaMMbl pacTBO-
penus. CucreMbl ¢ BEpXHEH, HUKHEN, C BEpXHEH U HUXK-
Hel KpUTUUYECKUMH TeMIIEpaTypaMu pacTBOPEHUS.

Paspnen 5.Yuenue o pacrsopax,
3J1eKTPOXMMHSA

5.1

PactBOpBI

Ob6pa3zoBanue pacTtBopoB. PactBOopuMOcTb. PactBOpH-
MOCTb Ta30B B JKUAKOCTSX, B3aUMHasi pPacTBOPUMOCTb
KUAKOCTEH, pACTBOPUMOCTD TBEP/BIX BELIECTB B KHUJIKO-
CTSIX, JIaBJICHHE HACBIIIEHHOTO Napa pa30aBieHHBIX pac-
TBOPOB.

5.2

PaCTBopI)I HEBJICKTPOJIUTOB.

PactBopel HeanexTposmToB. KosumratuBHbIE CBOMCTBA
pacTBOpOB: NOHMKEHUE TEMIIEpATyphl 3aMEp3aHMs pac-
TBOpa, ITOBBIIICHHE TEMIIEpaTypbl KHUIIEHUS pacTBOpa,
MIOHW)KEHUE NAaBJICHUs I1apa, OCMOTUYECKOE JAaBJIICHUE.
Kpuomerpus. D0ymuomerpus. Ocmomerpus. Kosmnmra-
TUBHBIE CBOMCTBA Pa30aBIECHHBIX PACTBOPOB 3JIEKTPOIIH-
TOB.

53

PactBopsI 351€KTpONUTOB

PactBopb! anexkTposnnToB. CUIIBHBIE 3JIEKTPOJIUTHI, TEO-
pust [lebas-Xrtokkens. Bydepubsie pactBopbl. MexaHuzm
neiictBus 0ydepHbix cucteM. 30Ha OypepHOro AeicTBus
u OydepHas emxocts. Pacuer pH npotonutuueckux cu-
creM. 3HadyeHHe Oy(depHBIX CUCTEM JJIsi OMOJIOTHH, XH-
MUH.

5.4

QHGKTpOXI/IMI/I'-IeCKI/Ie IMPOLECChI

VYaenpHasl 3JIEKTPOIPOBOJHOCTh PACTBOPOB 3JEKTPOIIH-
TOB, MOJIApHasi 3JEKTPOIPOBOAHOCTh PACTBOPOB JJIEK-
TPOJIUTOB, JJIEKTPUYECKHE IMOTEHIMAIbl Ha (a30BBIX
IpaHUIAX

5.5

SHGKTPOXHMI/I'-IeCKHe IMPONIECCChI

YpaBHenne HepHcTa, TaibBaHMYECKUM HJIEMEHT, JJICK-
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HaumeHoBaHue pa3aesia guc-
HHUIIHHBI

Nen/mm Conep:xkanue

TPOAHLIC MOTCHIIUAJIBI, KJIaCCI/Iq)I/IKaLII/ISI 9JICKTPOOOB.

Temuvr I’lpCleu’-lQCKuX/CeMqupCKMX 3AHAMUL

1 Onpenenenne MOJISIPHOM MacChbl
PacTBOPEHHOIO BELIECTBA,
KOHIEHTPALUU U OCMOTHYECKOTO
JIaBJIEHUS pacTBOpa
KPHUOCKOIMYECKUM METOJIOM

CTBAa, KOHOCHTPAUUHU 1 OCMOTHUYCCKOI'O JaBJICHUA pac-
TBOpa KPUOCKOIMMYCCKHUM MCTOAOM

OnpeneneHI/Ie MOJ'I?IpHOfI MacCCBhI paCTBOPCHHOI'O BEIIC-

METaJIJIOB OT KOPPO3HH.

2 Onpenenenue Kaxxyuienes cre- OnpeneneHne Kaxymencs CTeneHU AJIEKTPOIUTUYECKOM
IIEHU JIEKTPOJIUTUYECKON IUC- | JUCCOLMALMH XJIOPHUIa Kaaus
colualum
CHJIBHOT'O 3JIEKTPOJIUTA

3 W3yuenue BnusiHus pazdasnenus | Mzydyenue BiusHUsA pa30aBieHUs HA CTENEHb TUCCOIUA-
Ha CTENEHb JUCCOLUALUN uuu 1 pH pactBopa ykcycHo# kucnotsl. Pacuer pH pas-
u pH pactBopa cnaboi KUCIOTHI | JUYHBIX PACTBOPOB.

4 [Tpurorosnenue u uccienopanue | [Ipuroropnenne M ucciegOBaHHE CBOWUCTB Oy(hepHBIX
CBOMCTB Oy(epHBIX pacTBOPOB pacTBOPOB.

5 CocraBiieHne TaJbBaHUYECKUX CocraBieHHE TalbBAaHUYECKUX BJIEMEHTOB PA3JINYHBIX
3JIEMEHTOB. TUIIOB U UCCJIE0BAHUE UX CBOMCTB.

6 Koppo3sus meramios HccnenoBanue KOPpO3UU METAIIOB U CIIOCOOOB 3aIIHUTHI

4 HOpﬂ)IOK OLCHUBAHUA YCHIEBAEMOCTH M C(l)OpMPIpOBaHHOCTI/I

KOMIIETCHIIMH 00y4YaI01Ierocs B TeKylel U MPOMe:KyTOYHOM aTTecTaluM.
JI1st TIONOKUTENBHOM OIEHKU IO pe3ylbTaTaM OCBOCHUS AWUCIHUIUIMHBI 00ydaromeMmycs
HEOOXOMMO BBITIONHUTH BCE YCTAHOBJIEHHBIE BUJIBI Y4eOHOH paboThl. OIleHKa pe3ynbTaToB pa-
60ThI 00yyJaromierocs B 6ayuiax (1o BUgaM) NpuBeeHa B Taduuie 7.

Tabnuua 7 - bamibHO-pedTHHIOBas OLIEHKA pe3yabTaToB y4eOHOH paboThl 00ydaromuxcs
no Buzam (BPC):

Pacnipenesienne 0a/U10B 110 BUAAM PadoThl

®.1.0. IMoceme- | [Ipakr.m | 3amura aa- | Koano- | Tecru- Kourp. | Apyrue

CTyAeHTAa | HUe JIeK- | CeMHH. | OOPaTOPHBIX | KBHYM poBaHue | paGoTa | BHIBI
11701 3aHATHS | padoT (3-6) (6-10) (11-20) | yueoHoii
(1 6an 3a (2-3) | (1-4) HeAT-TH
KAKIYI0) (16-30)

0o0-
mas
cyMm-
Ma
oaJ-
JI0OB

IlepeBoa 02/510B B 3a4eTHbIE OLIEHKH

Cymma 0a/1J10B 1J151 AUCIH- Ormerka BykBeHHBI 3JKBUBAJICHT
MJIMHBI
86 — 100 5 OtinuHO
66 — 85 4 Xoporro
51 -65 3 Y 10BIIETBOPUTEITHHO
0-50 2 HeynoBneTBopuTenpHO
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Pacuwiugppoeka 6annoevix noxazameneit
Ilpakmuueckue 3anamus:
20 — nocelieHue 3aHATus,
36 - BKJIaJ HA 3aHATHE, BHIIOJHEHHUE JOMOTHUTEIBHBIX MMChbMEHHBIX 3a/laHUH, paboTa ¢ J10-
HOJHUTEIbHBIMU UCTOYHUKAMHU.
Konmponvnasa paboma, mecm no umozam 3aHAmMuilL:
11 6 — BeIIONHEHO 51-65%,
20 6 - 85-100%.
3awguma nadopamopuvix pavom:
1 6 — paboTa BBIIOJIHEHA, OTYET MOATOTOBIICH, HO PACUETHI BHIIIOIHEHBI C OIIMOKaMH, OTBETHI
Ha BOIIPOCHI JIaHbl C OIINOKaMH,
4 6 — paboTa BBIIIOTHEHA, OTUET NOATOTOBJIEH 0e3 OMMOOK, Ha BCE BOMIPOCHI JIaHbI MIPABHIIb-
HbI€ OTBETHI.
KounoxkBuym:
3 6 — OTBETHI Ha BONPOCHI B LIEJIOM IPaBUIIbHBIE, HO HEMOJIHBIE, JOMYIIEHbl HE3HAUUTEIIbHbIE
OIHOKH.
6 © — OTBEeTHI HAa BOIPOCHI JJaHbI [IPABUIIbHBIC U MOJIHBIE, HE JOIYLIECHO OIIMOOK, MOIy4eHbl OT-
BETHI Ha JIOMOJHUTEIbHBIE BOIIPOCHI.
Tecmuposanue:
Crynenry npeiaraercs 30 BOIIPOCOB U3 UMEIOILErocsi 0aHKa BOIIPOCOB.
OneHka «OTJMYHO» BBICTABIISIETCS CTY/AEHTY, €CJIM OH MPaBUIbHO OTBETWI Ha 27-30 Bompo-
COB;
«xXopomoy - 21-26 nMpaBUIBLHBIX OTBETOB;
«Y/10BJICTBOPHUTEJIbHO» - 17-20 npaBUIIbHBIX OTBETOB,;
«HeY/0BJIETBOPUTEJILHO)» - MeHee 16 MpaBUIbHBIX OTBETOB

5 MarepuajbHO-TEXHUYECKOE, TPOTPAMMHOE M y4eOHO-MeTOAHYeCKOoe
o0ecnmeyeHre TUCHMILINHBI
5.1 YyeOHnas iureparypa

OcHoBHas yueOHas TuTepaTypa

1. Tep3usn, T.B. ®usnueckas u xomnouaHas xumus : yuebHoe nocodue / T.B. Tep3usin. — Ekare-
puHOYpr : M3nparenscTBo Ypanbckoro yHuBepcutera, 2012. — 108 c. — PesxxuMm moctyna: mo moamuc-
ke. — URL: https://biblioclub.ru/index.php?page=book&id=239715 (nara obparenus: 31.01.2021). —
ISBN 978-5-7996-0789-0. — TekcT : 271eKTpOHHBII.

2. Xumusi. V30panHbIe pa3aensl 00meil pu3nueckoil 1 KOJUIOMIHOW XUMUH : yaeOHoe rmocooue /
O.B. Aunpromikosa, T.W. Boctpukosa, A.B. IlIBeipeBa, E.1O. [Tonosa. — 3-¢ u3a. — HoBocuOupck :
HoBocubupckuii rocyaapcTBeHHbIN TexHuueckuil yausepeutet, 2011. — 160 c. — Pexxum nocryna:
no momnucke. — URL: https://biblioclub.ru/index.php?page=book&id=228572 (nara obparieHus:
31.01.2021). — ISBN 978-5-7782-1581-8. — TeKcT : 37€KTPOHHBIIA.

b) nonmonuuTenpHas mUTEpaTypa

1. Tep3usn, T.B. ®uznyeckas u KoiouaHas Xxumus : yueonoe nocodue / T.B. Tep3usn. — Exare-
puHOYypr : U3narensctBo Ypanbckoro ynusepcutera, 2012. — 108 c. — Pesxum noctyna: mo moamuc-
ke. — URL: https://biblioclub.ru/index.php?page=book&id=239715 (nara oopamenus: 31.01.2021). —
ISBN 978-5-7996-0789-0. — TekcT : 271eKTpOHHBII.

1. l'enspman, M.U. Komnounnas xumus [Tekct] : [YueOHUK a7 By30B]. - 4-¢ u3f. crep. - CaHKT-
[TeTepOypr; Mocksa; Kpacnonap : Jlans, 2008. - 332 c.
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2. IIpakTukym o xosmouHoi xumu [ Teker] .YueOnoe mocobue amns By3oB / [M.U. T'enbdman,
H.B. Kupcanosa, O.B. Kosanesuu u np.];ITox pea. M.U. I'enbdmana. - Cankr- [lerepOypr; MockBsa;
Kpacnonap :Jlans, 2005. - 256 c. - (Yuebnuku ais By3oB.CrelnanbHas JUTEpaTypa).

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

4. 3agaun o ¢puzunveckoit xumun [Tekct] : YuebHoe nmocodue 11 By3oB / B.B. Epemun, C.1. Kap-
roB, M.A. Ycnenckas, H.E. Ky3pmenxko u n1p. - Mocka: Ok3amen, 2005. - 318 c.

5.1 MarepuajibHO-TeXHHYECKOe U MPOrPaMMHOe o0ecrneyeHue

JTUCIHHUILINHBI

YyeOHbIe 3aHATHUS 110 JUCIHUILUIMHE MPOBOAITCS B yueOHBIX ayautopusix HOUKemIV:

337 JIaGoparopusi XUMHH.

VYuebHas ayAuTOpUs JUIsl IPOBEICHUS: - 3aHATHH JEKIIMOHHOIO TUIIA;- 3a-
HATHA CEMHUHAPCKOTO (IPAaKTUYECKOTO) TUTIA;- TPYIIOBBIX U UHIUBU-
IyaJIbHbIX KOHCY/JBTALMIl;- TEKYIIEr0 KOHTPOJIS ¥ IPOMEKYTOYHOH ar-
TECTaIlHH.

CrneunanusupoBanHas (yueOHasi) meOenb: T0CKa MeJIoBasi, CTOJbI Tabopa-
TOpHBIE, CTYIIbsI, PAKOBUHBI, BBITSHDKHOM MIKad), TeMOHCTPAIIMOHHBIHI
CTOJL

Ob6opynoBanue AJ1s Mpe3eHTAIMH y4eOHOTO Marepuana: nepeHocHoe - HO-
yTOYK, IPOEKTOP, SKPaH.

JlaGoparopHOoe 000pyIOBaHNE M MAaT€PHAJIBL: TIOJSIPUMETP, AaHATUTHICCKHE
pUOOPHI, BECHI, TEPMOCTAT, XOJIOAMWIBHUK, PEOCTaT, aKBaJHUCTUIISTOP,
MaTepuabl 1J1s IPOBEACHUS Ja0OPATOPHBIX padbOT (KOJIObL, TPOOUPKU
U JIpyras XuMu4eckas [ocy/a), peakTUBBI AJIs IPOBeJeHUs 1abopa-
TopHBIX padot, PH-meTp, pedpaxromerp, anmapar ajsi IpOBEIACHUS
XUMUYECKUX peakuui, annapar Kummna, mpu0op Juist ONbITOB 10 XUMUHU
C 2JIEKTPUUYECKUM TOKOM (J1a00paTOpHBbI), MPpUOOP [l MOITY4EHHUsI ra-
JIOUJI0AJIKAaHOB JIEMOHCTPALMOHHBIN, YCTAaHOBKA JIJIs IEPETOHKHU Be-
IIECTB.

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, Kemeposckas
obmacte - Kysbacc,
HoBoky3nenkuii  ro-
poackoit okpyr, T. Ho-
BOKY3HELK, yi. Ky3He-
1IoBa, 1. 6

106 ITomemnienne assi CaMOCTOSITENNFHON PaOOThI OOYJAOITIXCS.

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

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

Hcnonb3yemoe nporpammHoe obecneuenue: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOnuIieH3uOHHOMY JJOTOBOPY
Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBo-
6omH0 pacmpoctpansemoe [10).

HNutepner ¢ odecneyennem gocryna 8 JUOC.

654041, Kemeposckas
obmacte - Kysbacc,
HoBoky3nenknii  ro-
poxckou okpyr, r. Ho-
BOKY3HelK, yi. Ky3ne-
1oBa, 1. 6

5.3CoBpeMeHHbIe IPo(heccHOHATBbHBIE 0a3bI JAHHBIX, U HHPOPMALIMOHHbIE

ClipaBOYHbBIC CUCTEMBI.

1.ITopTan ¢pyHaaMEeHTaILHOTO XUMUYECKOTO 0Opa3zoBanus Poccun - hitp://www.chemnet.ru/
XuMus Ui BCeX: WILTIOCTPUPOBAHHBIE MaTepUabl IO 001eH, OpraHnYecKo U HeOpraHUYeCKO

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 MOBBINICHUSI HEPTEOTAAUHN TUTACTOB.

2. TexHONOTHH pa3pyUICHHUs SMYJIbCUN B CUCTEME MMOATOTOBKH HE(PTH.

3. Jlunamuka n3MeHeHHs (PU3UKO-XUMUYECKUX CBOMCTB HEPTH (TIIOTHOCTH, BSI3KOCTb, Ta30BBIN
dakTop).

4. I'enb-TE€XHONOTUHU U1 YBEJIUYEHUS HEPTEOTAaul HEOJHOPOIHBIX I1aCTOB.

5. OrpanuyeHre BOJONPUTOKA B JOOBIBAIOIINE CKBAKUHBI C IPUMEHEHHEM TOJTUMEPHBIX Telei.
6. 3akayka MOBEpXHOCTHO-aKTUBHBIX BemecTB ([IAB) - meron mHTeHCHMUKanmu A00BYHM HEPTH.
OU3NKO-XUMHUYECKNE OCHOBBI BO3/ICHCTBUSI.

7. MeToibl MUKPOOHOJIOTHYECKOTO BO3JICHCTBHA Ha IJiacT. Bimsaue MeTabomuToB (IPOIYyKTOB
KU3ZHEJEATENIbHOCTH O0aKTepuil) — CIUPTOB, albAeruaoB, kuciaoT u CO2 Ha peoJoruvecKre XapaKre-
PUCTHKH TUTACTOBBIX ()ITFOHIOB.

8. Texnonorus rugpopaspsiBa miacta (I'PII). Hasnauenue 3arycrureneii, npuMeHseMbIX B CO-
ctaBe pabouux xxkunakocreit st I'PII.

9. [ToxOop 1 MeTOIbI PEryIMPOBAHUS PEOJOTHUYECKIX U UHBIX CBOICTB rejeo0pas3yomux cocTa-
BoB ('OC), npumensiembix B TexHosioruu ['PII.

10. ®u3NKO-XMMHYECKHE OCHOBBI IPUMEHEHUs Bsi3Koynpyrux coctaBos (BYC) B texnonorumn
I'PII.

11. ®u3uKo-XxMMHYECKHE OCHOBBI MPUMEHEHUS BSI3KOYIPYTUX COCTABOB Uil KMCIOTHBIX 0Opa-
00TOK TUIacTa.

12. ®U3UKO-XMMHUYECKNAE OCHOBBI IPUMEHEHHS MUILEIUIIPHO-TIOJUMEDPHBIX CUCTEM JUIsI BBIPAB-
HUBaHUS NpOoQUiIs MPUEMUCTOCTH B HarHETATENIbHBIX CKBAKMHAX U YBEJIMYEHMS BHITECHEHMS OCTa-
TOYHOU HEPTH.

13. ®u3HKO-XMMHYECKHE OCHOBBI METOJIa IIEJIOYHOro 3aBOAHEHMs. OCOOEHHOCTH B3aMMOEH-
CTBHSI LIIEJIOYHBIX PEAreHTOB C IJIaCTOBOM HEPTHIO.

14. Texuosorust 3aKkayku B 1iacT yriaekucioro raza (CO2). dakrtopsl, onpenenstomue ee 3¢-
(EeKTUBHOCTD JUIsl YBETMUEHUS U3BJICUEHUS YTIIIEBOI0PO/IOB.

15. HedTb kak gucnepcHas cucreMa.

16. PactBopuMocTh razoB B He(dTu. BiusHHMe ra3oHachIIEHHOCTH Ha (DU3MKO-XMMUYECKHE
cBoiicTBa He(TH.

17. CMaunBaeMOCTh TOPHBIX MOPOJ - KOJUIEKTOPOB HEPTH U Taza. [‘uapodmibHbie U ruapodoo-
Hble OPobl. Posib cMauynMBaeMOCTH TOPHBIX MOPOJ B MPOIECCE BHITECHEHHH HE(PTH M raza BOJOM.
18. TToBepXHOCTHBIE M KaNMWJUIAPHBIE SBJIEHUS NpU (QUIBTpPALUMU IUIACTOBBIX (uronoB. Kanummsp-
Has POIUTKA.

19. Ilpumenenue IIAB B HedterazoBoil mpomsinuieHHOCTH. Kiaccudukanus, ocobeHHOCTH
CTPOEHUS U CBOMCTBA.

20. Knaccudukanusi KOIIOUIHO-AUCHEPCHBIX CUCTEM U METOJbl UX moiydeHus. 6.2.1.3auer -
9K3aMeH
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6.2. IlpuMepHbIe BONPOCHI M 3aJaHUs / 321a4M JJIS IPOMEKYTOYHOM aT-

TecTAlMH
Tunosvie 3a0anus (6onpocwi) K 3auémy

1.CocrosiHue BemiecTBa, MapaMeTphl COCTOSIHUS BellecTBa. ['a3000pa3Hoe COCTOSHUE Belle-
CTBA, OCHOBHBIE XapaKTEPUCTUKU I'a30B, UACAIBHBINA U PEAIbHBIN Ia3bl, FA30BbIC 3aKOHBI, CMECH H/Jie-
aIbHBIX Ta30B, MapLUaIbHOE JaBJIEHUE T'a3a, KHHETUUYECKas TEOpHUs Ta30B, peajbHble Ta3bl, (HaKToOp
CKUMAEMOCTH. Y PAaBHEHUS COCTOSHUS PEAIILHOIO U UIEAIBHOTO I'a30B.

2. XKuakoe coctosiHue BellecTBa OMMHKHUIM MOPSAIOK, (aKTOPHI, BIUAIOIIME Ha CBOMCTBA KUJ-
KOCTEH, CBOMCTBA XKHUJIKOCTEH (TJIOTHOCTBH, MOJIIPHBIN 00BEM >KUIKOCTEH, MOBEPXHOCTHOE HATSKE-
HUE, TEKy4eCThb, BSI3KOCTh TUHAMHYECKas W KHUHEMaTU4yecKasi, MapooOpazoBaHuE, KOHICHCAIWS,
HACBILICHHBIN Map, KpUTHYECKass TeMIlepaTypa U JaBieHHE). TBeploe arperaTHOe COCTOSIHME, KpH-
CTaJTM4ecKoe, aMophHOe, aHU30TPOITHOCTh, HM30TPOIHOCTh, MOHOKPHUCTAILIbI, KPUCTAIIOTUIPATHI,
JKUJKOKPUCTAJUIMYECKOE COCTOsIHUE BenlecTBa. [lnazma

3.OCHOBHBIE MOHATUA U BEIUYMHBI XUMUYECKON TEPMOAMHAMUKH. TepMoIMHAMUYECKasi CUCTeE-
Ma, KJIacCH(PHUKAIUA: TI0 COCTOSHHIO, 10 B3aMMOJICHCTBHIO C OKPY)KAIOIIEH Cpeloi, mo yuciy ¢as,
1o yuciny komMmnoHeHToB. Cocrosinue cucrembl. DyHkMu coctostHus. TepMoaMHAMUYECKUE MPOLEC-
cbl. BHyTpeHHss1 3Heprusi, KOJIMYECTBO TEIIOThI, TEIUIOEMKOCTb, paboTa. [lepBoe Hauano Tepmoau-
HaAMUKU. MaTteMaTnyeckoe BhIpaKEHUE MEPBOTo Hauana, (GOpMYIHPOBKU 3aKOHA.

4.Ourtanenusa. CranmapTHas SHTAIBIUS 00pa30BaHUs BEIIECTBA, CTAaHAAPTHAS SHTAJIBIIUS CrO-
panus BeniectBa. TermnoBoii 3QdekT xumuueckon peakuuu. 3akoH ['ecca. Pacyer cranmapTHoll Ten-
JIOTHI XUMHYECKON PEAaKIMHU M0 CTAaHAAPTHBIM TEIUIOTaM 0O0pa3oBaHUS U CropaHus BemecTB. [Ipume-
HEHUE MEePBOT0 Havana TEPMOAMHAMHUKY K OMOCUCTEMAM.

5.3aBHCUMOCTh TEIUIOBOTO 3(p(eKTa XUMHUYECKOH pEeaKIud OT TeMIIepaTyphl, ypaBHEHHE
Kupxroda. TemnoTsl pacTBOpeHHs, COJIbBaTAllUU, HEUTpATU3aIHH

6.BTopoe Havano TepMoanHAMHUKH. MareMaTHueCKoe BBIpaKEHHE BTOPOTO Havaina, (hopMyiu-
poBku 3akoHa. OOpaTuMble 1 HEOOpAaTUMBbIE TPOLIECCHL. DHTPOIUS U €€ CBSI3b C TEPMOJINHAMUYECKOM
BEPOSATHOCTBIO CHUCTEMBI. YpaBHeHHE boibiMana. PacdueT WM3MEHEHUWsI SHTPONUM IS Pa3InYHbIX
U30TEPMHUECKUX U HEM30TEPMHUUECKUX MPOLIECCOB U XUMUUECKOM peakiu. AOCOTIOTHAs SHTPOMHUS.
IToctynar ITnanka.

7. TepmoauHaMudeckre noTeHuuansl. DHeprus ['ensmronsna. OHeprus ['md6ca. Kputepmii
JOCTH>KEHHUSI XUMHAYECKOr0 paBHOBecus. 1IporaosupoBaHue HanpaBlIeHHs] CaMOIIPOU3BOJIBHO IIPOTE-
KaIOLIMX MPOLIECCOB B M30JIMPOBAHHOM M 3aKkpbIToil cuctemax. CBoOOAHAs M CBs3aHHAsl SHEPIHH.
MakcumanbpHasi 1 MaKCUMAaJIbHO ToJie3Has padoTa npouecca. CtangaptHas sHeprus ['n66ca obpazo-
BaHU BEIECTBa, CTaHAapTHas sHeprus ['n66ca Guonornyeckoro okuciaeHus Bemectsa. CraHaapT-
Has ’Heprus ['ub0ca peakiuu.

8. TepMoaMHaMHUKa XMMHUYECKOTO PaBHOBECHs. 3aKOH JIEHCTBYHOIIMX Macc. KoHcTaHTa XMMH-
4yecKoro paBHosecus. @akTopsl, Biustone Ha pasHoBecue. [Ipuanun Jle-Illatense-bpayna. Pacuer
PaBHOBECHOT'0 BBIXOJ[a MPOAYKTOB peakuuu. BnusHue temnepaTypsl Ha paBHOBecHe. CriocoObl BbI-
YUCJIEHUSI KOHCTaHT PAaBHOBECHS C MCIOJIb30BAHUEM TEPMOJNHAMUYECKUX BEJINYHUH.

9.Tepmoaunamuka (a3oBbIX paBHOBecHil. OCHOBHBIE MOHSATHSA: (Da30BbIe MeEpexoisl, ¢asa,
KOMIIOHEHT, YMCJIO HE3aBUCHUMBIX KOMIIOHEHTOB, ()a30BO€ PaBHOBECHE, YUCIIO CTENEHEH CBOOOIBI.
[TpaBuno ¢a3 'n60ca.

10.®a3oBbIE paBHOBECHS B OJJHOKOMIIOHEHTHBIX cucTeMax. CBs3b MEXK/y JAaBJICHUEM U TEMIIEe-
patypoii (ha3oBbIX nepexooB. YpaBHeHue Knaysnyca-Knanelipona. ®@a3oBble TuarpaMMsl.

11.Juarpamma coctosinusi Boabl. (Da3oBble paBHOBECHS B JBYXKOMIIOHEHTHBIX CHCTEMax.

12.PacTBOpHI HAcaIbHbIE U pealibHbIE. PacTBOpEI JeTyunx kuakocteil. 3akoH Paynsa. Otkiio-

HeHus oT 3akoHa Payns. Aseotponsl. Paznenenne a3eoTponHbIx cMecei.

13. IlepBbiit u BTOpoii 3akoHbl KoHOBanoBa. B3anMonepacTBopuMble KUAKOCTH. OrpaHUYEeHHO

pacTBOpPUMBIE )KMAKOCTH. J[narpammel pacTBopeHHs. CHCTEMBI C BEPXHEW, HXKHEH, C BEpXHEN

Y HWKHEN KPUTUYECKUMH TEMIIEPAaTypaMu pacTBOPEHUS.

14. JlnarpaMMbl IJI1aBKOCTH OWHAPHBIX CUCTEM.

15.IIpeameT XuMUYeCKOW KUHETUKHU U €€ 3HaueHue it Ouonoruu. Kunernyeckas kimaccudu-
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Kallisg XMMUYECKUX peakiuuil. MoneKkyaspHocTh peakiuu. CKOpocTh peakiuy. PakTopsbl, BIUAIOMINE
Ha He€. 3akoH aelcTByromux Macc. Koncranta ckopoctu. Kunernueckue ypaBuenus. [lopsinok pe-
akuuu. [lepron nonynpespaieHus. 3aBUCUMOCTb CKOPOCTH peakLiMK OT KoHUeHTpauuu. Kunernye-
CKHE YPaBHEHUS peakl1il 1epBOro, BTOPOro U HyJIE€BOI'O MOPSIKOB.

16. DxcriepuMeHTANBHBIE METO/Ibl OIPEEIIEHNS CKOPOCTH U KOHCTAHThI CKOPOCTH PEaKLIUU.

17. 3aBHCUMOCTh CKOPOCTH PEAKIIMU OT TeMIEepaTypsl. TeMreparypHbiid KOdhOHUIIMEHT CKOPO-
CTH PEaKIMH U ero 0COOEHHOCTH JUIsi OMOXMMHUYECKHUX IporieccoB. [IoHsITHE O TEOPUH aKTHBHBIX CO-
yJlapeHuu. DHepreTu4ecKuii NpoQuiib peakliuy; SHEPrus akTUBalMK; ypaBHeHHe Appenuyca. [1oHs-
THE O TEOPUU NEPEXOJHOIO COCTOSTHUS. AKTUBUPOBAHHBIN KOMILIEKC.

18.Kataym3. 'oMOTeHHBIN M TeTepOreHHbIN KaTajlnu3. JHEePreTHUYeCKUi Mpodiib KaTaTuTHie-
ckoif peakuu. OcOOEHHOCTH KaTaIUTUYECKOH aKTUBHOCTH (DEPMEHTOB.

19. IlocnenoBaTenbHble, NapajUiebHbIE U CONpPsHKEHHbIE peakuuu. llennbie peakuuu. Jlumu-
TUPYIOLIAs CTaJAMs CII0KHOM peakiuu. Peakuuu B pactBopax. POTOXUMHUYECKHUE PEAKIIUH.

20.0O0pa3oBanue pactBopoB. PacTBopumocTh. PacTBOpHMOCTE ra3oB B KHJIKOCTSX, B3aUMHasl
pacTBOPUMOCTD KHUAKOCTEH, paCTBOPUMOCTb TBEP/BIX BEIIECTB B JKUIKOCTSX, AABJICHUE HACBILICH-
HOT0 n1apa pa30aBlIEHHBIX PACTBOPOB.

21.PactBOpbl HeanekTpoauToB. KosuratuBHbele CBOWCTBA pacCTBOPOB: MTOHMKEHUE TEMIIEPATY-
pBl 3aMep3aHMsl pacTBOpPA, MOBBILIEHUE TeMIEpaTypbl KUIIEHUS PacTBOpa, NOHWKEHUE JaBJIeHHs Ha-
pa, ocMotudeckoe naBieHue. Kpuomerpusa. D6ynmuomerpus. Ocmomerpus. KonnuratuBHsle cBOii-
CTBa pa30aBJICHHBIX PACTBOPOB 3JIEKTPOJIUTOB.

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

23.bydepnsie pacTBopel. Mexanu3m aercTBHs Oy(depHbIX cucteM. 30Ha OydepHOro neicTBus
u 0ydepHas emxoctb. Pacuer pH nporonutnueckux cucreM. 3HaueHue OypepHBIX CUCTEM Ul OUo-
JIOTUH, XUMUH.

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

25.0nekTpuueckue NoTeHIMa bl Ha (a30BbIX IpaHuLaxX. YpaBHeHue HepHcra, rambBaHHuue-
CKUM AJIEMEHT, 3JIEKTPOJHbIEC IOTEHLIUAIIBI.

26.Knaccudukarus 3J1eKTpoa0B.

27.1lpenmeT KOJIJIOMJAHOW XUMHH, 3a7a4i, MeToabl. OCHOBHBIC 3Talbl PA3BUTHS KOJUIOUIHOU
xuMuH. [Ipu3Haku 0ObEKTOB KOJUIOMIHOW XUMHUH. 3HAYCHHE KOJUIOMAHOM Xxumuu B O6uonoruu. Io-
BEpXHOCTHast dHeprus ['mb6ca 1 moBEpXHOCTHOE HATSKEHHE.

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

29. IloBepXHOCTHO-aKTHUBHbIE U MOBEPXHOCTHO-HEAKTHBHBIE BellecTBa. l3MeHeHue mosepx-
HOCTHOW aKTUBHOCTH B FOMOJIOTHYECKUX psnax (mpasuiio TpayOe). M3otepma ancopbunu. Opuen-
Talusi MOJIEKYJT B TIOBEPXHOCTHOM CJIO€ U CTPYKTypa OmomemMOpaH. 3Hau€HHUE aJCOPOITMOHHBIX MPO-
LIECCOB VISl )KU3HEAEATEIIBHOCTH.

30. BMC. CgoiicTBa CTyJHEH: CHHEpE3UC U TUKCOTPOIHSI.

31.AncopOLuoOHHBIE paBHOBECUSI HAa HETOJABMKHBIX I'paHMLAX pazjena ¢a3. dusnueckas aj-
copbuus u xemocopO1us. AncopOius ra3oB Ha TBEPAbIX Tenax. AncopOuus U3 pacTBOpoB. Y paBHe-
Hue Jlenrmiopa. YpaBHenue dpeiinumxa. 3aBUCUMOCTb BETMUYMHBI aICOPOLIMU OT Pa3IUUHBIX (hak-
TopoB. IlpaBuno BelpaBHUBaHUA mossipHocTed. M3OuparenvHas ancopOuus. [IpaBuio [lanera-
@asgHca. Koresus, aaresus, cMaunBaHue.

32.001ue npeacTaBIeHUs U KiIacCUPUKAIUs XpoMaTorpaguueckux METO/I0B MO TEXHUKE BbI-
MOJIHEHHUS U IO MeXaHu3My nporuecca. I'enb-xpomarorpadus. [Ipumenenue xpomarorpaguu Jis 1mo-
Jy4eHUs, OUYMCTKU, pa3[eNIeHHs M aHalu3a BEUIecTB. 3HAaYeHHE aJCOPOLMOHHBIX MPOLECCOB MJIs
KU3HEJEATEIBHOCTH.

33.Knaccuduxanusi aucnepcHbix cucreM. Knaccuukanus TUCHepCHBIX CHUCTEM IO CTENEHU
JUCIIEPCHOCTH; 10 arperaTHOMy COCTOSIHMIO (a3; MO CHJIe MEKMOJIEKYJISIPHOTO B3aUMOJCHCTBUS
MEXIy TUCTIEPCHON (a30oii U AUCTIEpCUOHHOM cpenoil. [Ipupomaa KOIIOUIHOTO COCTOSTHUSI.

34. IlomyueHue U CBOMCTBA JUCHEPCHBIX cucTeM. IlosydeHne KoulouaHbIX pacTBOpoB. [lua-
JIN3, 3JIEKTPOIUANIN3, YIbTPapUIbTPALMS.

35.CtpoeHune KOJIJIOMJHOW MULEIIBL. ArperaTuBHas yCTOMYMBOCTH 30JIEH, KOAryJsALMs JIHO-
¢oOHbIx komutouaoB. [lopor koarynsauuu u ero onpezaenenue, npasuio Ulyneue-I'apau, B3auMHuas
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koarysiuusi. KosutouaHas 3ammura. Y CTOWYMBOCTD TUCTIEPCHBIX cucTeM. CelMMEHTAllMOHHAsI, arpe-
TraTUBHAsE M KOHJICHCAllMOHHAsl YCTOMYMBOCTH JIMO30Jiel. (DaKTOphl, BIMSIOIIME HA YCTOMYMBOCTH
nuo3osnet. Koarynsims.

36.CtpoeHue IBOMHOIO 3JEKTPUUYECKOIO CJIOS. DIEKTPOKUHETUYECKNUN MOTEHIIUAN U €ro 3aBH-
CUMOCTB OT Pa3JIMYHbIX ()aKTOPOB, IKCIIEPUMEHTAIBHOE ONPEICTICHHE €TO.

37.MonexkynsapHO-KMHETUYECKHE CBOWCTBA KOJJIOMIHO-IUCIEPCHBIX CUCTEM: OpOYHOBCKOE
nBwkeHue, auddysus, oCMOTHUECKOE JaBJCHHE, CEAMMEHTAIMOHHOE paBHOBecHwe. Onruyeckue
cBOiicTBa: pacceuBaHue cBera (3akoH Pajes). DnekTpoKMHETHYECKHE CBOMCTBA: 3JIeKTpodope3 u
JIEKTPOOCMOC.

38.MUKpOTreTEepOreHHble  CHUCTEMBI, HMX  MNpuUpoga W  pa3HoBUAHOCTH.  I[lomyue-
HUe,PU3NKOXMMHUYECKHE CBOMCTBA M 3HAYCHHE B MEIUIIMHE a’pO30JieH, MOPOIIKOB, CYCIECH3HH,
SMYJIbCHI U TIEH.

39.OMynbcuu: KiIaccu(UKANKS, MOTYYCHHE W WX CBOWCTBA. DMYJIBraTOpbl M MEXaHHU3M HUX
nerctBust. Tun smynbcuit. OOpamienue (a3 SMynbCUA. YCTOHYMBOCTh AMYJIBCHA W pa3pylICHUE
smynbcuid. KoanecueHuus.

40.CycrieH3un U UX CBOMCTBA. Y CTOHYMBOCTHL U (hakTophl €€ ompenenstone. CeauMeHTaIu-
OHHBIN aHanmu3 cycneHsui. [IacTel.

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

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

43. Ilensl: moxy4yeHue, TUIBI, yCTOWYMBOCTh U paspyllieHue, ctabunusamnus neH. [lpumenenue
B OMOJIOTHH.

44 BpICOKOMOJIEKYJIsIpHBIE coenuHeHus. Kimaccupukanus u MeToasl noiaydcaus. CTpoeHue u
dbopMa MakpoMOJeKyll. ArperatHbleé COCTOSHUS U CTPYKTYPHO-MEXaHUYECKHUE CBOMCTBA IMOJIHME-
poB. PacTBopeHue u HaOyxaHHE BBICOKOMOJIEKYJISPHBIX coelnHeHu. TepMonrHamMuueckas yCTON-
YUBOCTh UX pacTBOPOB. PAKTOPBI YCTOMUYUBOCTH.

45.CBoiicTBa pacTBOPOB MOJHUMEPOB, OCMOTHYECKOE JIaBIICHUE M BS3KOCTh. BBICOKOMOJIEKY-
JSIpHBIE COEAMHEHUsI KaK MOJIUAJIEKTPOJIUTHI. M303/1eKTpruecKkass TOUka U METObl €€ ONpPEIEICHUSI.
DnexTpodope3 MOIUIIEKTPOIUTOB, €T0 METOIBI U IPUMEHEHUE B (DapMaIieBTUIECKUX UCCIICIOBAHM-
aX. BeicanuBaHue mMoiMMepoB U3 pacTBOPOB, KoalepBalus U 3amutHoe aerctsue BMC Ha komioun-
JTBI.

Ipumepnvie 3a0anus

KontponbHas paboTa «ArperaTHble COCTOSHUS BEIIECTBAY
. Bapuanr 1

1. Kakwue ra3pl CAUTAOTCS HIeaTbHBIMU. [Ipy KakuX TemMrepaTypax U JaBJICHUSX peaTbHbIC Ta3bl
BeJyT ceOs Kak uaeaabHbie?

2. T'azoas cmeck coctout 3 NO u CO2 Berancnuth 06beMHOE cofiepikaHue razoB B cMecu (B%),
€CJIM MX NapuuaibHble TAaBJIEHUS paBHbI COOTBETCTBEHHO 36,3 u 70,4 kIla.

3. Bl BHecnn ¢ mMopoza (-27,3° C) B temmyro xomHaty (+27,3° C) Bo3xymmsi mapuk. B komMHare
ero oobem cran 8,23 1. KakuMm oH ObLT Ha ynuiie?

4. IlnotHocTh Mo BopopoAdy raza X pastHa 2,00. I3 cKoJIbKHUX aTOMOB COCTOUT MOJIEKYJIa 3TOTO Ta-
3a?

5. 250 ma Bojoposa codpansl Haj Bozoi mpu 26°C u nasnennn 98,7 xI1a. J[aBneHne HACHIIIEHHOTO
napa BoJibl octaBisier3,4 klla. Berauciaute Mmaccy Bogopoa.

Pazmen 2
Tunosele 3aaaun o teme: [lepBblil 3aKOH TepMOJAMHAMUKHU. TerIOEMKOCTh U TEIIOTa HarpeBaHMUsI.
Tepmoxumus. 3akonsl ['ecca u Kupxroda. Il 3akon TepmoanHamMuku. DHTponus. TepMoanHaMuye-
CKHE MOTEHIIMAJIbI, XHMHUYECKOE CPOJICTBO. XMMHUUYECKOE paBHOBECHE, KOHCTaHTa paBHOBecus. Cme-
IIEHUE XUMHYECKOTO PaBHOBECHS.
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3amanwme. [lonp3ysice nanHbiMU Taba. 1.1 u 1.3, BerumcinuTe TEMIOBOW A(PPEeKT, XUMHYECKOE
CPOACTBO U KOHCTAHTY PaBHOBECHs MPU CTAHJAPTHBIX YCIOBUSAX M HpHU 3a1aHHON Temmepatype T.
Habop peakuuii u Temneparyp [Uisi BHIITIOJHEHUSI TEPMOJIUHAMUYECKUX PACUETOB YKa3aH B TaOiulile
1.2
[To mony4eHHBIM 3HAYEHUSM TEPMOJUHAMHYCCKHUX XaPaKTEPUCTHK OMPEICIIUTE TEPMOXHUMHUCCKUN
THUI PEaKIUy, BO3MOXHOCTh €€ TIPOTEKAHUS TPU aIna0aTHBIX YCIOBUSAX U B OTKPBITBIX CUCTEMaX, a
TaK)Ke YKaXUTEC KA4ECTBEHHO TITyOMHY MPOTEKAHUS PEAKIIUK MIPH CTAHJIAPTHBIX YCIOBHUSX W TPU 3a-
JTaHHOU TemmepaType. OnpenennTe onTUMaibHBIC YCIOBUS BEIEHUS MpOIlecca, YKa3aB, KaK YBEIH-
YUTH BBIXOJ] MPOAYKTOB

Paznen 3.

KonTponbnas pabota

1.PactBOp caxapa konmeHTpanuu 0,3 MOJIB/J ToABEepraeTcss MHBepcUU B TeueHue 20 MUH Ha
35%.BpruncianTh a) KOHCTAHTY CKOPOCTHU; 0) BpeMs IOJIYIPEBPALLECHUS.

2. Ilpu 150°C HekoTopas peakius 3akaHuuBaercs 3a 16 muH. [IpuHuMas TeMmneparypHbIil KO-
3G HUIMEHT CKOPOCTH PEaKIUy PaBHBIM 2,5, pacCuuTaiTe, yepe3 Kakoe BpeMst 3aKOHUHUTCS dTa peak-
1w, eciau npoBoauTh ee mpu 200°C.

3. [lepuon monypacnana paaus coctaisieT 1590 net. Beruncnure KOHCTaHTY CKOPOCTH Paido-
aKTHBHOTO pacliajia u Bpems, 3a Kkotopoe pacrnagercs 20% u3orona.

4. B cocyn oovemom 2 11 momectiiu 0,53 monb Bonopoaa u 0,3 monb azora. K MomeHTy paBHO-
Becusi oopazoBanioch 0,02 mons amMmmuaka. Beraucinnre KOHCTAaHTY paBHOBECHUS PEAKIIHH.

5. BpruncianTe paBHOBECHBIE KOHLIEHTPALMU BOAOpojAa U ioxa B peakuunHz+l2 «»2HI u koH-
CTaHTY pPaBHOBECHS PEAKIMH, €CIM HAa4YaJIbHBIC KOHIICHTPAIIMH BOAOPOJa M HOJa COCTaBISIOT
0,08moun/11, a paBHOBecHast koHteHTpanus HI cocrasisier 0,04 mosb/i.

6. PaBHOBecHbIe KOHIIeHTpanuu BemecTB B peakiuu 2S0,+02 > 2S03 cocraBisior: SO» -
0,0002 mosb/a, O2 - 0,004 moms/in, SOz - 0,003 monb/n. Beuucinte HavyanbHbIC KOHIICHTPAIIUH UC-
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 XJIOPHIa HATPHUS B BOJIE;
3) pacTBOpeHUE XJIOPOBOIOPOAA B Boie;  4) pacTBOpEHHUE YIIIEKHCIIOTo ra3a B BOJE;
5) pacTBOpeHHE aMMHaKa B BOJIE.
2. JlMcTuUnNALMs — 9TO METOJI pa3feNieHusl CMeceil, B OCHOBE KOTOPOTO JICKHT:
1) paznuuHas TemnepaTypa KUIEHHsS] KOMIIOHEHTOB
2) pa3nuuHasi INIOTHOCTh KOMIIOHEHTOB
3) pa3MyHas paCTBOPUMOCTh KOMITOHECHTOB
4) pa3nuuHOE arperaTHOe COCTOSIHIE KOMIIOHEHTOB
5) pa3nmu4HbBIe pa3Mepbl YaCTHI] KOMITOHCHTOB
3.HaiiguTe cooTBeTCTBHE (CHHOHUMBI) MEXTY TOHATHUSAMHU U ONPEIEICHUSIMU MTPOLIECCOB:

1) accormarus A) Bo3roHka
2) MACTUIUISITAS b) paznoxxenne
3) cyOnumanus B) neperonka
4) KOHACHCAITUS I') ynnotaenue
J1) coenuHeHue
2 3 4
1
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4. HeoqHOpOAHbBIE CMECH MOKHO Pa3/IeiIHTh C IIOMOIIBIO:
1) BeimapuBanusi  2) Kpuctaumm3anuu 3) GuiibTpoBaHUS
4) muCTUILISAIUT 5) xpomarorpaduu
5. Cornacto npaBuity a3 ['m66ca MakcCuMaIbHOE YHCIIO CTETIEHEH CBOOOBI B OTHO-
KOMITOHEHTHOM 3-X (pa3HO# cucTtemMe paBHO:
1) 0 2) 1 3) 2 4) 3 5)4
6. Cornacuo nepBoro 3akona KonoBasioBa npu 100aBJI€HUNA KOMIIOHEHTA B PacTBOD,
coJiep;KaHue ero B nmape OyAet Goblie, eCiiy OH:
1) moHmxaer TeMneparypy KuneHus; 2) TOBBIIIAET TEMIEPATYPY KUIIEHUS
3) moumxaet oOllee 1aBjIeHHE Mapa HaJl paCTBOPOM
4) yBenIM4YMBAEeT KOHLIEHTPALMIO pacTBOpA;  5) NOBBILIAET TEMIEPATYPY 3aMep3aHUs
7. ConeprkaHue rekcana B coctaBe napa Haj 60% pacTBopom (CM. AMarpaMmy) COCTaBIISICT:

1) 20% A

2) 40% S

3) 25% " HEER

4) 60% ” .
5) 10% = S

Wy"w w0 60 a0 m
CgHy  Cocmab,mon. % CsHy

Paznen 5. KonrponbHas pabota

1.PactBop, comepxammii 0,512 r HeanexkTponuta B 100 r OeH305a, KpUCTAIIU3YETCS MPHU
5,296°C. Bbruncnure MOJISIPHYIO Maccy pacTBOPEHHOIO BELIECTBA.

2.BoruncnuTe TeminepaTrypy Kpuctaiauzanuu 2% BOJHOTO pacTBOpa 3TaHoJa

3. Briuncnure Temneparypy KMIIEHHs pacTBopa, coaepxkaiiero 5,05 r xinopmerana B 120 r ane-
TOHA.

4. I1pu xako¥ KOHIICHTPAIIMK HOHOB Zn2+ (MOJIB/J) MMOTSHIIKAJ ero 3JekTpoaa Oyxer Ha 0,015 B
MEHBIIIE €r0 CTaHAaPTHOIO AEKTPOAHOI0 NOoTeHIana?

5. CocraBbTe CXEMY, HAMMILINUTE YPABHEHUS JIEKTPOAHBIX MpoueccoB U Beiuucaute I/C ranb-
BAHMUYECKOTO AJIEMEHTA, COCTOSLIEr0 M3 KaJMHUEBOTO 3JeKTpoaa norpyxenHoro B 0,01 M pactBop
HUTpaTa KaJMHUsl, a BTOPOH M3 MarHUeBOro 3JeKTpoja, norpyxxenHoro B 0,001M pactBop HuTpata
MarHusl.

9. Paccuntath ocmoTHueckoe nasienue 1M pactBopa ritoko3sl npu 25°C

Pa3znen 6. OTBeTbTE HA BONPOCHI TECTA
1. JIns noauMepoB ¢ ceTyaTol CTPYKTYpPOH XapaKTepHO YMEHbIICHNE
* IPOYHOCTHU *CTEPEOPETYISIPHOCTH
* CTENEHH MOJIMMEPHU3ALINN *3JIACTUYHOCTH
2. Jns1 30715 noauaa cepedpa, MolydeHHOT O 0 YpaBHEHUIO
AgNO3 +KI(u36nToK)—Agl +KNO3,
HAWITYYIIUM KOAryJIHpYyIOIIUM JIeHCTBHEM 001ajaeT HOH
* Al3+ «Mg2+
* Ca2+ *Na+
3. O6pa3oBaHue KOJUIOMTHOTO pacTBOPa BO3MOXKHO IO PEAKIHH
* KOH+H2S04— «CI2+KOH—
* AgNO3+KI— *MnO2+HCl—
4. C yBenMueHHEM TeMIIepaTyphl yaeabHas MOBEPXHOCTHAS SHEPTHUs
* HE U3MEHSETCS *M3MEHSETCS] HEOHO3HAUHO
* YMEHBIIIAETCS *yBEINUNBACTCS
5. Konnounnnas yactuna, oopasyromascst B pe3yabTaTe B3auMOJIeHCTBUS
MOJIU/1a KaJIusl ¢ M30BITKOM HHUTpaTa cepedpa,
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* SIBJISICTCS DJIEKTPOHEUTPAIILHOU

* UMEEeT OTPHUIATENbHBIN 3aps

* IMEET TOJOKUTEIBHBIN 3apsi]l

* BBINIA/IAET B OCAJIOK

6. nist 300151 moama cepedpa, MoTydeHHOTO M0 YPABHEHHIO

AgNO3 +KI(u30b1ToK)—Agl +KNO3,

HAWTYYIIAM KOAryJIHpYIOIIUM IeHCTBHEM 00JIaaeT HOH

e Al3+ *Mg2+

» Ca2+ *Na+

7. O6pa3zoBaHKe KOJJIOUTHOTO PACTBOPA BO3MOKHO 10 PEAKIIMH

* KOH+H2S04— *CI2+KOH—

* AgNO3+KI— *MnO2+HCl—

8. C yBenuueHUeM TeMIlepaTypbl yaeabHasi IOBEPXHOCTHAS SHEPTHUS

* HE U3MEHSETCS *U3MEHSAETCSl HEOJHO3HAYHO

* YMCHBIIIACTCS *yBEITUIHBACTCS

9. Konnounnnas yactuua, o0pasyromascs B pe3yabTaTe B3auMOJICHCTBUS
MOAMIa Kaus ¢ u30BITKOM HUTpaTa cepedpa,

* SIBJICTCS DJIEKTPOHEUTPAILHOMN

* UMEEeT OTPHUIATENbHBIN 3apsi

* IMEET TIOJIOKUTEIIBHBIHN 3apsi]T

* BBINIA/IAET B OCAJIOK

10. 3aBUCHUMOCTD BETMYHUHBI aACOPOIMH OT PABHOBECHON KOHIIEHTPAIHH
WJIM MapIUaIbHOTO JIaBIICHUS MPU MOCTOSTHHOU TeMIepaType Ha3bIBaeTCs
* aquabaToil *nu30X0poii* N30TepMOi *nu300apoit

11. CeToBO# NOTOK IPH MPOXOKICHUH Yepe3 KOJUIOUAHBIN pacTBOP
MOJIBEpraeTcs

* uHTep(PEepeHIINH *aIcOpOITUN

* TU(PPaKINOHHOMY PACCESHUIO *(IIyopeCeHIINH

12. Kpucramyeckue moJuMepsl B OTJIIHYHUE OT aMOP(HBIX 001a1af0T
* HHTEPBAJIOM TEMIIEPATYPhl Pa3MsATUCHUS

* ONPE/ICIICHHBIM 3HAaYEHUEM TeMIIepaTyphlI IJIaBICHUS

* TEMIIEPATYPOI IUIABJIEHUSI, 3aBUCSAILIEH OT HarpeBaHUs

* HEONPE/ICICHHBIM 3HAU€HHUEM TeMIepaTyphl IIaBICHUS

13. Komonanast 9acTuiia, o0pa3yromascst B pe3yJibTaTe B3auMO/IeH -
CTBUS pacTBOpa XJiopuaa 6apus ¢ U30bITKOM CepHON KUCIIOTHI,

* SIBJISICTCS DJIEKTPOHEUTPAIBHON * UMEET OTPULIATEIIbHBIN 3apsi]

* UMEET MOJOKUTENbHBIN 3apsi]l *BIMAIAET B OCAT0K

14. Peakuueit mMOJTUKOHIECHCAIIMH MOYKHO TTOTYIUTh

* MOJIUCTUPOJ *HEUIIOH

* Te(hJIOH *TIOJIMHUTPUI

15. /IpIM ¥ TyMaH OTHOCSITCS K IUCIIEPCHBIM CHCTEMaM THUIIa

* SMYJIbCHUS *TIEHA® 30JIb *a3pP030J1b

16. IIpouecc 00beAMHEHNS KOJUIOMIHBIX YacTUIl B O0Jiee KpyITHbIC
Ha3bIBACTCS® METITU3AINS *CSIMMCHTAIUS® KOAIlePBaIUs *KOATyJISIIHS
17. TlpoxykTamu, BEIACTSIONIMMUCS HA HHEPTHBIX JIEKTPOAaX MpH
AJIEKTPOJIN3€E BOJHOTO pacTBOpa cyibdara Meau, SBISIOTCS

*H2u 02 +Cuun 02+ Cuu SO2 «Cuu H2

18. OcoOEHHOCTBIO PEAKIIMH ITOJTMMEPHU3AIIH, OTIIMYAIOIICH €€ OT
peaKiuy NOJTUKOHICHCAIINY, SIBISIETCS

* 00pa3oBaHNe Pa3BETBICHHBIX CTPYKTYP

* OTCYTCTBHE MOOOYHBIX HU3KOMOIIEKYISIPHBIX TPOAYKTOB

* OTCYTCTBHUE Pa3BETBJICHHBIX CTPYKTYP

* 00pazoBaHre MOOOYHBIX HU3KOMOJIEKYISPHBIX IPOAYKTOB

19. BemecTBo, 00J1a1aro111ee MOMIOTHTENLHON CITOCOOHOCTRIO, HA3BIBAETCS



* aficopOep *aicopOTUB® aicoOpOeHT *ancopoar

20. Mon, ancopOupyemblii Ha IIOBEPXHOCTH SIIPA M OTPECIISIIONTUN

3apsi]l KOJUIOUIHOM YacTullbl (TpaHysibl), Ha3bIBACTCS

* KOAryJIUPYIOIIUM *[TOTEHIHATONPEACIIIOIINM

* aJICOPOUPYIOLTUM *TTIOBEPXHOCTHBIM

21. Jlyis MOBBITIICHUST TEMIIEpATyphl KUTieHus pactBopa Ha 1,04°C

(K»H20=0,52 rpagxKr/moib) HEOOXO0AUMO, YTOOBI KOHIIEHTPAIIUS PACTBO-

PEHHOTO B HEM HERJIEKTPOJIUTA COCTaBUIIA MOJIb/KT

22. MetoJ moy4eHus: KOJUIOMIHBIX YaCTHIl, OCHOBAaHHBIM Ha (PU3NYECKOM JPOOJICHUH KpPYII-
HBIX YaCTHIl, Ha3bIBAETCS

* TUAPOJIMTUICCKUM °TICTITU3AIMOHHBIM

* KOHJICHCAIIHOHHBIM *JICTIEPCUOHHBIM

23. Ypasuenue 1 = CRT(3axon Bant-I'odda), xapakrepusyromiee

3aBHCHUMOCTh OCMOTHUYECKOI'O JaBJIEHUS OT KOHLIEHTPALIUU TEMIEepaTyphl,

MPUMEHUMO® TOJIBKO K PaCTBOPaM HE3JIEKTPOJIUTOB

* K JIIOOBIM PacTBOpaM * K pacTBOpPaM CJIa0bIX 3JIEKTPOIUTOB

* TOJIBKO K PaCTBOPaM CHJIBHBIX 3JIEKTPOJIMTOB

24. VIaMeHeHne CMaurMBaeMOCTH TBEPABIX Tell 1o nericteuem [TAB

UCIOJIB3YIOT IIPU® BOCCTAHOBICHUH METAUIOB *(JIOTAIlUU PY]I

* PAaCTBOPEHHH AJIEKTPOJIUTOB *CHHTE3EC aMMHAaKa

25. Pa3py1ieHreM moJiMMepoB Mo JeiCTBHEM (PU3UKO-XUMUYECKUX

(haKkTOpPOB HA3BIBACTCS® NECTPYKIIUS */I€BYIKAHU3AIIS

* JIeCTa0MIM3ALIHS *IeCOPOITHS

26. OnuroMepsl OT MOJIMMEPOB OTINYAIOTCS

* IPOCTPAHCTBEHHBIM CTPOCHHUEM *XapaKTEPOM CBS3EH

* MEHBIIIEH MOJIEKYJISIPHOM MacCOy *IIpUpOJA0i MOHOMEPA

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

JEUCTBYET C SAIpaMu KOJUIOMIHBIX YaCTHII, Ha3bIBAIOTCS

* TUAPOPUIBHBIME * TETEPOTeHHBIMU

* TUAPOTEHHBIMH *THIPO()OOHBIMU

28. dusnueckas aacopOIusi OT XUMUYECKOM OTINYaeTCs

* HU3KUM TeTIOBBIM 3((HEKTOM U 00paTUMOCTHIO

* BBICOKUM TETIOBBIM 3 (HEKTOM 1 HEOOPATUMOCTHIO

* BBICOKUM TETJIOBBIM 3(P(HEKTOM 1 00paTUMOCTHIO

* HU3KUM TeTIOBBIM 3 (HEeKTOM U HEOOPaTUMOCTHIO

29. MonsipHast Macca HedJIeKTpoiuTa, pactBop 11,6 r kotoporo B 200 T

BOJibI 3aMep3aet npu —1,86°C (Ku2o =1,86 rpagxkr/mMoiib), paBHa

* 116 29+ 58 232

30. ITonumepsl, oOpa3yromirecst B pe3ylbTaTe CIIUBKY IeTel MpH

BYJIKQHHU3AI[UH ¥ MPH MOTYICHHH TEPMOPEAKTUBHBIX CMOJI, HA3BIBAIOTCS

* TEPMOIIJIACTUYHBIE *CTEPEOPETyIIpHBIC

* Pa3BETBIICHHBIEC *CETUATHIC

31. Koarynupyroiee 1eiicTBrE Ha 30J1b, TOTYYSHHBIN IO PEaKIIUN

AgNO3+NaCl (u36s1T0K)—>AgCl+NaNO3,

OyIyT OKa3bIBaTh

* KATHOHBI JIEKTPOJINTA *KAaTHOHBI 1 aHUOHBI OJTHOBPEMEHHO

* AaHUOHBI DJIEKTPOIIUTA *HEUTPATbHBIE MOJIEKYJIBI

32. B kauecTBe HU3KOMOJIEKYJISIPHOTO BEIIECTBA B PEAKITUH MTOJIMKOH-

JeHcanuu yaie Bcero oopasyercse NaCl «H2Se CO2 *H20

33. TIoBepXHOCTHO-aKTUBHBIM SIBJIICTCS BENIECTBO, (hOpMYJia KOTOPOTO

UMEETBU]

* C17H35COONa CH3COONa

* Na2S04 -H2S04

34. HeliTpanuzanus >MeKTPUIECKOTO 3apsia U yJaleHHe THAPATHOM
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000JI0YKH KOJIIOUHON YaCTHUIIBI BRI3BIBAET UX

* riepepacnpeielieHle *pa3pylieHue

* IIepe3apsIKy *CTaOUITN3AIHIO

35. OCHOBHOI XapaKTEPUCTUKOMN TUCIIEPCHON CHUCTEMBI SBIISIETCS

YaCTHI] TUCTIEPCHON (a3bl

* (opma *koIMUECTBO

* Macca *pazMep

36. IIpu mosHOM (hepMEHTATUBHOM THAPOJIH3E OCIIKOB 00pa3yeTcsi CMECh

* AaMHUHOB *KapOOHOBBIX KHCIIOT

* AMUHOKHUCJIOT *YTJIEBOJIOB

37. Jlns mporiecca aacopOIuy CripaBeIMBbI COOTHOIICHUS

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

*AG <0; AS>0AG>0; AS» 0

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

HOCTH PacTBOPa OT KOHIICHTPALIUHU JIEKTPOIIUTA, HA3bIBACTCS

* KYJIOHOMETPUS *IIOTEHLIUOMETPUS

* KOHJAYKTOMETPHS *TIossporpadus

39. JIns moay4eHust UCKYCCTBEHHBIX OJUMEPOB UCTIOIB3YIOTCS peaKINU

* MOJIMKOHICHCAIIMH U THIIPOIN3a

* MOJTUMEPU3AINH U dTepuUKanuu

* MOJIMMEPU3ALIUU U TIOJTUKOH ICHCAINH

* MOJIUMEPHU3AIIH U U30MEPHU3AINU

40. B xo10uIHOM pacTBOpE, MOJTYYSHHOM MIPH B3aUMOICHCTBUU

M30BITKA MOM/IA KM C HUTPATOM cepedpa, MOTEHIHATIONPEASIISIOLIIM

sisieTcst HoH® K+ ¢NOsz— Ag+ e+ J —

41. KonnuecTBEeHHOM MepOoil acopOIIuu CIYKUT BEINYHHA, CTUHUIICH

MU3MEpEHUs KOTOPOH SBISIETCS

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

42. I'pyboaucnepcHble CUCTEMBI, B KOTOPBIX TUCIEPCUOHHON Cpelod SBISIETCS KHUAKOCTh, a
JIUCTIEPCHOM (pa30ii — TBEp/I0€ BEIIECTBO, Ha3bIBAIOTCS

* CYCIIEH3USMH *a3PO30JISIMU

* SMYJIbCHSMH *TICHAMHU

43. B MeTo/ie 9KCTPaKIIMK B KAUECTBE KCTPATCHTOB Yallle APYTUX UCIIONb3YIOTCA

* CWUIbHBIE KHCJIOTHI *HEOPTaHNYECKHE BEIIeCTBA

* CUJIbHBIE OCHOBAHUS *OPTaHUYECKUE BEIIECTBA

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

* konyc Ctokca *konyc Tungans

* a¢ppext Panes *apdexr lynbua-Iapau

45. MeTtogamMu KOHIYKTOMETPHUH MOKHO aHAIIM3UPOBATH TOJIBKO BEIIECTBA, SBIISIOMIAECS

* KOJUIOUJAMH *BBICOKOMOJIEKYIISIPHBIMU

* TUDJICKTPOIIUTAMH *3IIEKTPOIUTAMHA

46. MeTo KyJIOHOMETPUHU OCHOBAH Ha 3aBUCHMOCTH KOJIMYECTBA BBIJEIMBIIETOCS HA DIIEKTPO-
Jlax BEIIECTBA OT

* MOTEHIIMAJIA YJIEKTPO/IA *KOJINYECTBA AIEKTPUUIECTBA

* AnuHBI BOJIHBI *DJ1C

47. B cnekTpalbHBIX METOJaX aHAIM3a BEITWYHMHOHN, MPOMOPIMOHATBHON KOIWYECTBY OIpEIe-
JSIEMOTO BEIIECTBA, SIBISICTCS

* ONTUYECKAsl IJIOTHOCThH *CUJIa TOKa

* HAIPSDKEHHE TIOJIS *AJIEKTPOIHBII MTOTSHITHAIT

48. Pabota, HeoOxoaumas Jisi 0Opa3oBaHUsl €IMHUIILI TUIOMIAA TTOBEPXHOCTH pasfena ¢as,
Ha3bIBACTCSI

* SJHEeprue paclupeHus *yaAeaIbHON TOBEPXHOCTHIO

* MOBEPXHOCTHBIM HATSDKEHHEM *TIOBEPXHOCTHBIM TOTEHIHATIOM
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49. PactBop amerona B 200 r Bombl (KpH20=0,52 rpaaxKr/Moib)KUIUT TpU TEMIIepaType
100,26 »C. Macca aneToHa B BOJie paBHa

*29r+58Tr

*1,518,7T

50. CyMMapHBIif 3apsi] BCEX 9acTHUIl, 00Pa3yIOIUX MHUIIECILTY,

* paBeH HYJIO *IpoOHas BEIMYUHA

* MIOJIOKUTEIICH *OTPHUIIATEIICH

51. Metoj ompezenieHus: BEIIECTB, OCHOBAHHBIM Ha MX Pa3IMYHON CIIOCOOHOCTH ajcopoupo-
BaThCsI, HA3bIBACTCS

* Xxpomartorpadus *tonorpadus

* oJisiporpadust *crexTporpadus

52. bydepHbIiMu cBOMCTBaMH 00J1aJ1a€T PAaCTBOP, COACPIKAIIHMI BEIICCTBA

* CH3COONa nu CH3COOH *Na2S04 u H2S04

* KCluHCI «CH3COOH uNaCl

53. YpaBHeHHUEe peaKiyu, sl KOTOPOW SHTPOIUS YMEHBIIAECTCS, UMEET BHT

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

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

54. MeTo1, OCHOBaHHBIHM Ha IMOTJIONICHUH (aICOPOIIMH) SJIEKTPOMArHHT-

HOTO M3JIy4€HHS aTOMaMHU BEIIECTBA B CBOOOTHOM COCTOSIHUU, HA3bIBACTCA

* AaTOMHO-3/ICOPOIIMOHHBIM *IMHUCCHOHHBIM

* CIIEKTPOPOTOMETPUUYECKUM *JIFOMUHECIIEHTHBIM

55. [IpumepoM cuctembl, B KOTOPO# AucriepcHast pa3a U JUCIepCruoH-

Hasi cpeqa — KHUJIKOCTH, SIBIISIFOTCS

* B30MTHIC CTUBKU *MaliOHE3

* a9P030JIb *3Keie

56. MeTox, OCHOBaHHBIM HAa H3MEHEHUH JIEKTPOIIPOBOIHOCTH PACTBO-

POB WJTU PACILIaBOB AJIEKTPOIUTOB, HA3bIBACTCA

* KYJIOHOMETPHEH *CreKTpopoTOMEeTpreit

* KOHIYKTOMETPUEH *TIOTEHIIMOMETPHUEH

57. BemectBa (ancopOeHThI), ClIOCOOHBIE OOMEHHMBATHCS MOHAMH CIOJBMXKHOU (ha3oi, Ha3bI-
BalOTCSA® MOHUTAMHU *OCATUTENSIMU® SKCTPAreHTaMH *HOCUTEISIMU

58. [lpu yBenmu4eHNU KOHIEHTPAIMH BEMIeCTBa (aICOPOUPYIOIIErocs OTPUIATENFHO) MTOBEPX-
HOCTHOE HaTsHKEHUE pacTBOpa

* YMEHBIIIAETCs

* MEHseTCs HEOHO3HAYHO

* YBEJIMIMBACTCS

* CHayaJjla yMEHBIIAETCs, a TOTOM YBETTMYHUBAETCS

59. MunnMaibHass KOHIIEHTPALUS SJIEKTPOIIUTA, HEOOX0tuMast

JUTS KOATYJISIITUH OTMPEIETIEHHOTO KOJIMYeCTBa KOJUIOUIHOTO pacTBOpa 3a

OTIpeJIeIEHHBIN TIPOMEXYTOK BPEMEHH, Ha3bIBACTCS Koa-

TYJISIIIH

* IOPOTOM *KOHCTAHTOM

* KOO PHUIMEHTOM °*TIPE/IECIIOM

60. Merox BOJIBTaAMIIEPOMETPHH OCHOBAH HA TPSMO TPOTIOPIUOHATBHON 3aBUCUMOCTH MEXIY
KOHI[EHTpaIlMel BelecTBa u

* CWJION TOKa *HANpPSHKECHUEM

* yacroroi *2J1C

61. Ecim 111 HEKOTOPOH peakiuu AH°= —50kI>x/Moib, a ASP= —100 Tx/MonsxK, To oHa

* HaXOJIUTCS B KOJIEOATELHOM PEXUME

* IPOTEKAeT B 00PaTHOM HaIpPaBICHUU

* HaXOJIUTCS B PAaBHOBECUU

* IPOTEKAET B PSIMOM HaTPaBICHUN

62. MeTroJ BbIIETICHUSI BELIECTB, OCHOBAaHHBIN Ha MX CIIOCOOHOCTH NMEPEXOIUTh M3 TBEPIOTO
COCTOSIHUS B Ta3000pa3HOE MPH HEBBICOKMX TEMIIEpaTypax, Ha3bIBaCTCS
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* TUCTHILISIIUS *IKCTPAKIIHS
* cyOsmmmMarnus *xpomaTtorpadus
63. OCHOBOI1 KYJTOHOMETPUYECKOTO METO/1a aHAJIN3a SIBIISIETCS YpaB-
Henue* ['ecca *@apanes * Hepracra JlamGepta — byrepa-bepa
64. Konnenrpanus HoBepXHOCTHO-aKTUBHOT'O BEIIECTBA B TOBEPXHOCT-
HOM CJIO€ B CPAaBHEHHH C €r0 KOHIICHTpaIueil B o0beme
* OZIMHAKOBAsI *MEHSAETCS HEOJHO3HAUHO
* 3HAQUUTEJIbHO HIXKE *3HAYUTENLHO 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 *(OpMbI YaCTHUIL
* SHEPTUU YaCTUI] *CKOPOCTH JBUKECHUS
67. 11t KOIMYeCTBEHHOT0 OMHMCAHUS Mpolecca aacopOLK UCTIONB3YIOT SMIIUPUIECKYIO Gop-
MYy
* Pebunpepa *bpynaysepa
* Temnepa *®@peiinaimxa
68. 3aBHCHMOCTH KOJIMYECTBA MOTJIOMICHHOTO 00pa3oM M3IY4YEeHHUsI OT KOHIIEHTPALUH U TOJ-
[IMHBI TOTJIONIAIOIIETO CII0S OTMHMCHIBAETCS 3aKOHOM
* Ban-/lep-Baannca *Bant-I'odda
* Ditnmreiina «Jlam6epra — byrepa-bepa

CocraButens (u): MBanoB @.U.- mpodeccop kad.EHJI, 1-p xum. Hayk

(pamunus, unuyuane: u donxcrocme npenodasamens (ei))
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