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Caenennsi 00 yrBep:KIeHUM:

Ha 2019-2020 yu. rox

YTBEpKACH YUYEHBIM COBETOM (haKyIbTeTa

(mpotokon Yuenoro coeta pakynbteta Ne 5 ot «14» deBpans 2019r.)

Ha 2019 rox Habopa

Onob6peHa Ha 3acelaHuU METONYECKONH KOMUCCHH

(npoTtokos MeToarueckoit komuccuu ¢akynbreta Ne 5 ot «11» despans 2019r.)

OnoOpena Ha 3acenanuu obecneunBaronieit kadenpst I'T, mporokona Ne 5 ot «28»
saBaps 2019r., 3aB. kadenpoit Epmak H.b.

CBeleHud 0 MepeyTBEePKICHHUN !

Ha 2020-2021 yu4. roxg

YTBEPXKACH YUYEHBIM COBETOM (haKyIbTeTa

(npotokon Yuenoro cosera gakynbrera Ne 6a ot «12» mapra 2020r.)

Ha 2019 rox Habopa

Onob6peHa Ha 3aceTaHuy METONIECKON KOMUCCHH

(mpoTtokos MeToarueckoi komuccuu ¢pakyiabrera Ne 5 ot «27» gespans 2020r.)

OnoOpena Ha 3acenanun obecneunBaronieil kadeapsl I'T, mpotokona Ne 6 ot «05»
dbespais 2020 r., 3aB. kadenpoit Y aonos FO.B.

CBeleHud 0 epeyTBEP:KICHUN !

yTBEPKJIEHa YUYEHBIM COBETOM (haKyiabTeTa (PU3HMUYECKON KYIbTYphl, €CTECTBO3HA-
HUS U TPUPOJIOTIONB30BaHus (TPOTOKON YueHoro coBera (axynbrera No 6a ot «11»
maprta 2021 r.)

st OITOIT 2019 rox na6opa Ha 2021 / 2022 y4ueOHBIN 1o

Onobpena Ha 3acenanuu MmeToandeckor komuccuu paxynprera OKEIT

(mpoTokoi Metoauyeckoit komuccun gakynabrera No 3 ot «25» depans 2021 r.)

OpnoOpena Ha 3aceaHuu o0ecreunBarolen Kageapbl T€0IKOJI0rUU U reorpadun

npotokoa Ne 7 ot «17» despans 2021 r. VYnonos 10.B./

(D. U.0. 3a6. kagpedporti) (moamuck)
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1 lleab AUCHUNJIUAHBI.
B pesynbrare ocBOeHMS JaHHON TUCHUILIMHBI Y 00yJaronierocs J0HKHBI OBITh ChOpMHU-
pOBaHbl KOMIIETCHIIMK OCHOBHOM MpOo(ecCHOHaIbHON 00pa30BaTeIbHOM MPOrpaMMbl Oaka-
napuara (nanee - OITOIN): TTK-22.

CopepkaHre KOMIIETEHITNH KaK IIAHUPYEMBIX PE3YJIbTATOB O0YUYCHHUS O JUCIUILTAHE
cM. Tabimmuel 1 u 2.

1.1®opmupyembie KOMIIETEHUMH
Tabmumna 1 - ®opmupyemble AUCITUTUTIHON KOMIIECTCHITUN

HaumeHnoBanue HaumMmenoBandue karTero- KOI[ 1 Ha3BaAHUEC KOMIICTCHIIUU

BHJIa KOMIIETCHIIUU )

(0bweKynemypHas puu (r}v)ynnbl) KOMIIE

oowenpogelcuonanvras, | TeHuui

npogeccuonanvras)

[Mpodeccrnonansuas HayuHno- [TK-22¢cmocoOHOCTRI0  KCIIONTBH30BATh
Hccea0BaTeNbCKas 3aKOHBI U METOJbl MaTeMaTuku, (u-

3UKH, CCTCCTBCHHBIX, T'YMAaHHTApPHBIX
¥ DKOHOMHUYECKHUX HAaYK IPU PELICHUH
podeccuoHaNbHBIX 3aa4

1.2 JleckpunTOpHBbIE XaPAKTEPUCTUKH JOCTUKEHHUS] KOMIIETeH UM
Tabnuma 2 — JleckpUnTOpHbIE XapaKTEePUCTUKNA KOMIIETEHUUH, (OpMUpPYEMbIEe AUCIUILTUHON

Kon u na3sBanue
KOMIIETEHIINHA

JeckpunropHele Xapak-
tepuctuku no OIIOIT

JycuuniuHbl 1 IpaKTHKHY,
¢dhopmupytromme kommnetennuo OIMOIT

TTK-22 criocoOHOCTBIO UC-

HOJIb30BaTh 3aKOHBI M METO/IbI
MaTeMaTUKH, QU3UKHU, eCTe-
CTBEHHBIX, TYMAHUTAPHBIX U

YKOHOMHUYECKHX HAyK IPH

peHICHUA HpO(l)eCCI/IOHaJIBHLIX

3aaa4d

3HaTh:

-OCHOBHBIEC 3aKOHBI XHMHUYeE-
CKOM U CTaTUCTHUYECKOH Tep-
MOJMHAMUKH, XHMHYECKOU
KHHETUKHM M KaTaju3a, Mexa-
HU3MOB XHMHYECKUX peak-
LUH, TEOpPUU PACTBOPOB U
(ha30BBIX pPaBHOBECHIA, JJIEK-
TPOXUMUH.

YMmern:

-peliaTh THUIOBBIC (HPUIUKO-
XUMHUYECKHE 3aJauM, OIpe-
JIeSITh KOHCTaHThl PaBHOBE-
CUH W CKOpPOCTEH Xumuye-
CKHUX peakiuil.

Baanernb:

-METOJlaMH pacyeTra TepMO-
JMMHAMUYECKHX TapaMeTpoB
peakiii, METoJlaMi MO/IEH-
pPOBaHMSI XUMHYECKHX TIPO-
LECCOB M TMOCTPOEHUs Aua-
rpamm.

b1.5.03 OcHOBBI 3KOHOMHYECKUX 3Ha-
HUUN

b1.b.11 Beicmias matemaTnka

b1.5.13 ®usuka

b1.b.14 Xumus

b1.5.19 Jleranu MamiMH W OCHOBBI
KOHCTPYHPOBaHUS

b1.5.20 Temnodwuzuka u rumpora3ou-
HaMHKa

b1.5.22 DnexTpoHUKa U 3IEKTPOTEX-
HUKa

b1.b.27 [IlpaBoBoe perymmpoBaHue
obecrieyeHus: 6e30MacHOCTH OOBEKTOB
9KOHOMHKH

b1.B.06 DOxoHOMMKa OXpaHBEI TpyJa M
NPOM3BOCTBEHHOH 0€30MaCHOCTH
b1.B.14 Vnpasnenue nporeccamu ro-
PEHHSA ¥ B3pbIBa Ha IPOU3BOJCTBE
b2.B.04(IT) [IpomsBoacTBeHHas Mpak-
trka. HaydHo-uccnenoBarenbckas pa-
6ota

b2.B.05(I1x) [IpousBoacTBeHHAs
npakTuka. [IpegaumnioMuas mpakTuka
Bb3.5.01([) 3amuty BBITYCKHON KBa-
TUKaIMOHHON paboThI, BKIIIOYas
MTOATOTOBKY K 3aIIUTE U MPOLEAYPY
3aIIUTHI

®T/I1.02 U30paHHbIe I1aBbI (pU3NYe-
CKO#l XUMHHU




2 O0bEM U TPYAOEMKOCTH TUCHUILTHHBI IO BUAAM Y4eOHbIX 3aHATHI.

DopMBI IPOMEKYTOYHOM aTTECTALUM.

Tabmuma 4 — O0beM U TPYAOEMKOCTh AUCITUIUIMHBI 110 BUJAM yU4E€OHBIX 3aHATHI

06 61Ol Dab O061EM yacoBmo hopmam
masi TPyJ0EMKOCTh W BUJBI y4eOHON pabOTHI MO JHC- S
[UIUTMHE, TPOBOIUMBIE B pa3HbIX (popmax 050 0300 350
1 O6mast TpyA0eMKOCTh TUCIUTITHHBI 12 72
2 KoHrakTHas pabota oOydaronuxcs ¢ IpernojaBareieM 36 16
(o BuaM y4eOHBIX 3aHATHI) (BCEro)
AynuTopHas pabora (Bcero): 36 16
B TOM YHCIJIE:
JIEKIIUN 18 8
MPAKTUYECKHUE 3aHATHSI, CEMUHAPbI 18 8
MIPAKTUKYMBI
JabopaToOpHbBIC PAOOTHI
B UHTEPAKTHBHOI popme
B QJICKTPOHHOU (hopMme
3 CamocrositensHast pabota oOydaromuxcsi (Bcero) 36 52
4 TlpomexxyTouHas arTecTanusoOydvaromierocs- 3ader/ 4
00bEM 4acoB, BBIJICIICHHBIN HA POMEKYTOYHYIO aTTECTAILIUIO:

3. YueOHO-TeMaTHUYEeCKAUM IVIAH U COAEPKAHUE JUCLHMILIUHBI.

3.1 YueOHO-TEMATHYECCKHUH IIJIAH

Taomuma 4 — YueOHO-TeEMAaTHUECKUI TITaH

U1 OYHOM (OpPMBI 00YUEHUs

Bunab! y4eOHbIX 3aHATHI, BKJIIOYAS
CaMOCTOSITEJILHYI0 PadoTy 00y4aro-
IIUXCH ¥ TPYA0EMKOCTh

Oo0mas Tpya0ém-
KOCTb (uYacax)

DopMbI TEKY-

Ne Paznen (B 1acax) Iero KOH-
n/n AUCHUIIJIHHBI AyIUTOPHbIC camocTonTe/bHasA | TPOJIsl yclieBa-
yuyeOHbIe 3aHATHSA pabora o0yualo- eMOCTH
Huxcs
BCero JIEKIUH CeMUHAPDbI,
NpaKkTH4YecKue
3aHATUS
1. | ArperatHoe cocro- |12 3 3 6 Tect
STHUE BEIIECTBA
2. | Xumuueckass — Tep- | 12 3 3 6 Tect
MO IMHAMHUKA
3. | Xumuueckas KuHe- | 12 3 3 6 Pemenne 3a-
THKA JIaq
4. | Xumunueckoe u ¢a- | 12 3 3 6 Pemienne 3a-
30BO€ PAaBHOBECHS Jaq
5. | Yuenue o pactBo- |12 3 3 6 TECT
pax
DJIEKTPOXUMMUS




4 Buabl yueOHbIX 3aHATHI, BKJIKOYAS
‘§ § CaMOCTOSITEJIbHYIO padoTy o0y4aro-
? E IUXCA U TPYJ0EMKOCTDH ®opMBI TeKy-
No Paznen = é (B uacax) 1ero KOH-
n/n JUCHMIIINHBI g S ayJAUTOpPHbIE camMocTosiTeJbHast | TPOJISl yCleBa-
=) yueOHbIe 3aHATHSA padora o0yuaro- eMOCTH
BCero JEeKIHH CEeMHUHAPBI, "—l“XCﬂ
NpaKTHYecKHe
S3aHATHSA
6. | Komnounnas xumus | 12 3 3 6 Pedepar
/. |3auer 4
8. | Uroro 72 18 18 36
JUTS 3209HON (0YHO-3209HOM) (HhOpMBI 00yUCHHS
< Buabl yueOHbIX 3aHATHH, BKJIKOYAS
’§ 28? CaMOCTOSITE/ILHYI0 PaboTy 00y4aro-
g E IUXCA H TPYA0EeMKOCTh ®opMbI TeKy-
No Paznen > é (B yacax) 1ero KoH-
1001 JUCHMILINHBI E S ayAUTOpPHbIE caMoCTosATebHAsl | TPOJIA yCIleBa-
o yueOHbIe 3aHATHS padora o0yuaro- eMOCTH
BCero JIEKIIHH CeMHHApbI, tuxest
NpaKTHYeCKHe
3aHATHSA
1. | Arperatnoe cocrto-| 10 1 1 8 Tecr
STHUE BEIIECTBA
2. | Xumuueckas Ttep-| 10 1 1 8 Tect
MOJWHAMUKA
3. | Xumuyeckas kune- | 10 1 1 8 Pemienne 3a-
THUKa Jayq
4. | Xumnueckoe u ¢a- | 10 1 1 8 Pemenne 3a-
30BOC PABHOBCCHA Jad
5. | Yuenue o pactBo-| 14 2 2 10 TECT
pax
DJIEKTPOXUMHS
6. | Kommonnnast xumust | 14 2 2 10 Pedepar
/. |3ader 4
8. | Utoro 72 8 8 52
3.2 Coaep:xanue 3aHATHH 110 BUJaM y4eOHO# padoThI
Tabnuma 6 — ConeprkaHue TUCIUTUTMHBI
Neni/nt HaumeHoBaHue pa3aeJia quc- Conepmanue
HHILTHHBI
1 Paspnen 1.ArperatHoe cocTos-
HUE BENIeCTBA
Cooeporcanue 1eKyUoHH020 Kypca
1.1. ArperaTHoe COCTOSTHHE Bellle- CocTtosiHME BellecTBa, MapaMeTpbl COCTOSHUS BEIECTBA.
ctBa. ['azo00pasHoe cocrosiane | ['a3000pa3HOE cOCTOSIHME BEIIECTBAa, OCHOBHBIE XapaKTe-
BEIIIeCTBA PUCTHUKU Ta30B, WCAJBHBIN U pEabHBIA ra3bl, Ta30BbIC
3aKOHBI, CMECH HJICAUTbHBIX Ta30B, MaplHaTbHOE JTaBIIe-




Neni/nm

HaumeHoBaHue pa3aesia guc-
HHUIIHHBI

Conep:xkanue

HHUC ra3a, KHHCTHYCCKAad TCOPHUA ra30B, pCAJIbHBIC I'a3bl,
(baKTop CKHUMACMOCTHU.YPaBHCHHUA COCTOSAHUA PCAIBHOI'O
1 NACaJIbHOI'O ra3oB.

1.2

ArperaTtHoe COCTOSIHUE Bellle-
ctBa. Kuakoe u TBEPIOE COCTO-
SITHUSI BELIECTBA.

JKunkoe cocTostHuE BelecTBa OJMKHUN MOPSIOK, (ak-
TOpPBI, BIUSIOIIME HA CBOMCTBA JKMIKOCTEH, CBOWMCTBA
KUIKOCTEH (IUIOTHOCTh, MOJIAPHBIA OOBEM KHUIKOCTEH,
MOBEPXHOCTHOE HATSKEHHUE, TEKYy4eCTh, BA3KOCTh JMHA-
MUYECKasi W KHHEMaThdeckas, MmapooOpa3oBaHHE, KOH-
JIeHCallMs, HACBILIEHHBIN Map, KpUTUUYECKas TeMIeparypa
U nasiieHne). TBepaoe arperaTHOE€ COCTOSIHHE, KpUCTal-
audeckoe, amophHOe, aHW30TPOMHOCTh, U30TPOIHOCTH,
MOHOKPHCTAJIbl, KPUCTAJUIOTUIPATHI, KUJKOKPUCTAIIIH-
YeCKOEe COCTOSHHE BemecTna. I1ma3sma

Paznen 2. Xumunueckasi TepMo-
JTHUHAMHKA

2.1

HepBoe HavaJlo TCpMOJHUHAMHU-
KH.

OCHOBHBIE TIOHATUS U BEIUYMHBI XUMUYECKOU Tep-
MoauHaMUKH. TepMoarHaMHUUEcKas: CUCTeMa, Kilaccupu-
Kallis: MO COCTOSIHHUIO, TI0O B3aMMOJCHCTBHIO C OKpYXka-
Iolel cpeno, o yuciy ¢as, 1Mo 4uciy KOMIIOHEHTOB.
Cocrosinue cuctembl. OyHkuu cocrostHus. Tepmoau-
HaMU4eCKHe Ipouecchl. BHYTpeHHssI Heprus, Koyuye-
CTBO TEIUIOTHI, TEIUIOEMKOCTh, padorta. IlepBoe Hauano
TEPMOJMHAMHUKU. MaTeMaTu4ecKoe BbIpaKEHUE I1EPBOTO
Havana, (OpMYIHPOBKU 3aKoHA. DHTanbnus. CtaHmapTt-
Hasl SHTAJIbNKS 00pa30BaHUs BEIIECTBA, CTaHAAPTHAS JH-
TaJbIHs CropaHusi BemecTBa. TeraoBod >PdexT Xumu-
yeckol peaknuu. 3akoH ['ecca. Pacuer cranmapTHOI
TEIUIOThl XMMHYECKON PEaKLIMH MO0 CTaHAAPTHBIMTEILIO-
TaM 00pa3oBaHMsS U cropaHusi BemiecTB. [IpuMeHeHue
NEPBOT0 Hayaja TEPMOJMHAMMKH K OHocucTeMam. 3aBU-
CUMOCThH TEIUIOBOTO 3(PdeKTa XUMUUYECKONH pEeaKinu OT
Temneparypsl, ypaBHeHue Kupxroga. Temnotsl pacTBo-
pEHMs, CoJIbBAaTallK, HEUTpaIu3alu




Neni/nm

HaumeHoBaHue pa3aesia guc-
HHUIIHHBI

Conep:xkanue

2.2

Bropoe Hauano repMoavHaMu-
K.

TepMmouHaMUyueCKUe MOTEHIIH-
anbl. DHeprus ['enpMronbua.
Oneprust [mb6ca.

Bropoe Hauano tepmoauHaMuKu. MartemaTudeckoe
BBIp@)KEHUE BTOPOrO Hayaja, (OPMYJIHMPOBKHM 3aKOHA.
OOpatumMble 1 HEOOpaTUMBIE TPOLECCHl. DHTPONHS U €&
CBSI3b C TEPMOJMHAMUYECKOH BEPOATHOCTBIO CHCTEMBI.
VpaBHenue bonpnmMana. Pacuer W3MEHEHMsI SHTPOIMH
JUI Pa3IMYHbIX M30TEPMUYECKUX M HEU30TEPMHUECKUX
IPOIECCOB M XMMHUYECKOM peakuuu. AOCONIOTHAs 3H-
tponus. Iloctynmar Ilnanka. TepMoauHamMuyeckue IO-
TeHIMaiabl. DHeprus [empmronbua. OHeprus [ubOca.
Kputepuii goctmxenus XuMmu4yeckoro paBHosecus. [Ipo-
THO3MPOBAHUE HAIPABJICHUS CaMOIIPOM3BOJIBHO IPOTE-
KaloLMX MPOLIECCOB B M30JUPOBAHHOM M 3aKPBITOM CH-
cremax. CBoOO/IHAS M CBsi3aHHAsi YHEPTUU. MaKcUMallb-
Hasi 1 MaKCHMAaJIbHO IoJje3Hast padora mpouecca. CraH-
naptHas dHeprust [ mb0ca oOpa3oBaHMs BEIIECTBA, CTaH-
naptHast sHeprusi ['mG6ca OMOIOrMUYECKOro OKUCIECHUS
BeulectBa. CrangaptHas sHeprus ['nboca peakuu.

Pa3zgea 3.XumMnueckasa KnHe-
THKA

3.1

Kunernka XuMHUECKHX peak-
HAH.

[IpenMer XMMUYECKOW KHHETUKHM W €€ 3HAYCHHUE I
ouonorun. Kunernueckass kimaccuukanus XMMHYECKUX
peakuuii. MonekynsipHocTh peakuuu. CKOpOCTh peak-
nuu. PakTopsl, BIUAIOIINE Ha HEE. 3aKOH JEHCTBYIOIUX
Macc. KoHcranTa ckopoctu. KnHetnueckue ypaBHEHMS.
[Topsnox peakuuu. Ilepuon nomaynpespamieHus. 3aBUCH-
MOCTb CKOPOCTH peaKIuu OT KOHIeHTpauuu. Kunernye-
CKHME YpPaBHEHHs pEaKIUil IEpPBOro, BTOPOrO U HYJIEBOIrO
MOPSAIKOB. DKCIEPUMEHTAIbHBIE METOJbl OIpeaeICHUS
CKOPOCTH M KOHCTAHTBbI CKOPOCTH pEaKLNU. 3aBUCUMOCTh
CKOpPOCTH peakIMM OT TeMmIeparypsl. TemmeparypHbIi
KO3(QQUIMEHT CKOPOCTH PEAKLUU U €ro OCOOEHHOCTH
JUst OnoxuMudeckux rnpotieccoB. [loHsTHE 0 Teopuu ak-
TUBHBIX COYAApEHUU. DHEPreTHUecKuil npoduib peak-
LIMW; SHEPTUs AKTUBALIMK; ypaBHeHUE Appenuyca. [Ions-
THE O TEOPUHU IEPEXOIAHOIO COCTOSHMS. AKTUBHUPOBAH-
HBII KOMIUIEKC.

3.2

Karanus u Mmexanu3Mbl XumMmuue-
CKHMX pEaKIHI

Karanu3. 'oMOreHHbll U reTeporeHHblid KaTanus. JHep-
reTuueckuii mpoduib Katanutuyeckoil peakmuu. Oco-
OEHHOCTH KaTaJIUTU4YeCKOi akTuBHOCTH (pepmenToB. [lo-
CJIEI0OBATEIIbHBIE, MAPAJUICIIBHBIE U COIPSKEHHBIE peak-
uuu. Iennble peakuuu. JIumutupyromas cragus CIOX-
HON peakuuu. Peakuuu B pacTtBopax. @OTOXMMHUYECKHE
peakuuu.

Paznen 4. Xumnueckoe u pa-
30B0€ paBHOBeCHS

4.1

XHUMUYECKOE PAaBHOBECHE

TepMoanHaMHKa XUMHUYECKOTO PaBHOBECHS. 3aKOH
nercTByromux Macc. KoHcTtanTa XUMHUECKOTro paBHOBE-
cust. ®aktopsl, BausAonMe Ha papHoBecue. [Tpunnmn Jle-
[Ilatenve-bpayna. Pacuer paBHOBECHOro BbIXOJA ITPO-

8




Neni/nm

HaumeHoBaHue pa3aesia guc-
HHUIIHHBI

Conep:xkanue

JIyKTOB peakuuy. BivsiHue temneparypsl Ha paBHOBECHE.
CriocoObl BBIUMCIIEHUS! KOHCTaHT PaBHOBECHUS C UCIIOJb-
30BAHUEM TEPMOJUHAMUYECKUX BEIINYUH.

4.2

®a30BO€ paBHOBECHE

Tepmonunamuka (a3oBeix paBHOBecuil. OCHOBHBIC
noHATHS: (Da30BbIE Mepexoabl, (aza, KOMIOHEHT, YHCIIO
HE3aBUCHMBIX KOMIIOHEHTOB, (pa30BO€ paBHOBECHE, YHC-
7o creneHerd cBoooswl. IlpaBuno a3 ['mb66ca. dazoswie
paBHOBeCHUSI B OJIHOKOMIIOHEHTHBIX cucTeMax. CBs3b
MEXy JaBI€HHUEM U TeMmIepaTypoil (a3oBbIX mepexo-
noB. YpaBHenue Knaysnyca-Knaneiipona. ®a3oBbie qua-
rpammsbl. JluarpamMma coctostHusi BoAbl. Pa3oBbIE PABHO-
BeCUsl B JIBYXKOMIIOHEHTHBIX cHCTeMax. PacTBopwl uie-
aJbHbIE U peajbHble. PacTBOpHI NeTyuux *KuAaKocTel. 3a-
koH Paynsa. OtkimoHenus: ot 3akoHa Payns. A3eoTpomsl.
Paznenenue azeorponHsix cMmeceil. IlepBbiii U BTOpOI
3akoHbl KoHnoBanoBa. Ileperonka OWHapHBIX KHMJIKOCT-
HbIX cMmeceil. B3anmonepactBopumble xujakoctu. Orpa-
HUYEHHO PacTBOPUMBIC JKUJKOCTU. J[Marpammbl pacTBO-
penus. CucreMbl ¢ BEpXHEH, HUKHEN, C BEpXHEH U HUX-
HeW KPUTUYECKUMH TEeMIIEpaTypaMu pacTBOPEHUS.

Pa3nen 5.Y4enue o pacTtBopax,
JIEKTPOXUMMS

5.1

PactBopsI

OO6pa3oBanue pacTtBopoB. PactBopumocts. PactBOpH-
MOCTh Ta30B B JKHJIKOCTSIX, B3aUMHas PacTBOPHUMOCTH
KUAKOCTEH, pACTBOPUMOCTD TBEP/IBIX BEIIECTB B KHIKO-
CTSIX, JIaBJICHHE HACBIIIEHHOTO Napa pa30aBieHHbIX pac-
TBOPOB.

5.2

PaCTBopI)I HEBJICKTPOJINUTOB.

PactBopel HeanexTposmToB. KosumratuBHbIE CBOMCTBA
pacTBOpOB: NOHMKEHUE TEMIIEpATyphl 3aMEp3aHMs pac-
TBOpa, ITOBBIIICHHE TEMIIEpaTypbl KHUIIEHUS pacTBOpa,
MIOHWKEHUE NAaBJICHUs I1apa, OCMOTHUYECKOE JaBIICHHUE.
Kpuomerpus. D6ynmuomerpus. Ocmomerpus. Kosmnwmra-
TUBHBIE CBOMCTBA Pa30aBIEHHBIX PACTBOPOB 3JIEKTPOIIH-
TOB.

5.3

PaCTBopH SJICKTPOJIUTOB

PactBopb!l 25eKkTpoanToB. CUIIbHBIE JIEKTPOJIUTHI, TEO-
pus JleOas-Xrokkens. bydepHsie pactBopsl. MexaHusm
neiictBust OydepHbix cucteM. 3oHa OydepHoro aeicTBus
u OydepHas eMkoctb. Pacuer pH mporonutnueckux cu-
cteM. 3HaueHHe Oy(depHBIX CHUCTEM sl OMOJIOTHH, XH-
MUH.

5.4

QHGKTpOXI/IMI/I'-IeCKI/Ie IMPOLECChI

VYaenpHasi 3JIEKTPONPOBOJHOCTh PACTBOPOB 3JIEKTPOJIH-
TOB, MOJIIpHAsl 3JEKTPOIPOBOJHOCTH PAaCTBOPOB 3JIEK-
TPOJUTOB, JJIEKTPUYECKHE MOTEHIMAIbl Ha (a30BBIX
IpaHUIax

5.5

QHGKTpOXI/IMI/I'-IeCKI/Ie IMPOLECChI

VYpaBuenne HepHcTa, TalbBaHMYECKUM AJIEMEHT, JJICK-
TPOJHBIC MOTCHIIUANBI, KJIACCU(DUKALINS DICKTPOJIOB.

Temuwi

NPAKMUYeCKUX/CeMUHAPCKUX 3aHAMUL

Omnpenenenne MOISIPHON MacChl
pacTBOPEHHOTO BELIECTBA,
KOHIEHTPAllMd U OCMOTHYECKOTO

Ornpenenenne MOJISIPHOM MacChl PACTBOPEHHOI'O Bellle-
CTBa, KOHLIEHTPALM1 U OCMOTHYECKOIO AABJICHUS pac-
TBOpPAa KPUOCKOIMMYCCKHUM MECTOIOM




Nent/mm HaumeHoBaHue pa3aesia guc- Conepranne
IHILIMHBI

JIaBJIEHUS pacTBOpa
KPUOCKOIIMYECKUM METOJOM

2 Omnpenenenne Kaxyuencs cre- OnpeneneHne Kaxyuencss CTeleHu 3JIEKTPOIUTHYECKOM
IIEHU DJIEKTPOJIUTUYECKON IUC- | JUCCOLMALUU XJIOPUIA Kaaus
coLMaluu
CHWJIBHOT'O 3JIEKTPOJIUTA

3 Wzyuenue BnusiHus pa3dasienus | V3ydenue BiusHUS pa30aBieHUs HA CTENEHb JTUCCOIHA-
Ha CTENEeHb JUCCOLUALUN nuu u pH pactBopa ykcycHol kucnotsl. Pacuer pH pas-
u pH pactBopa c1aboii KUCIOTHI | JUYHBIX PACTBOPOB.

4 [Ipurorosnenue u uccienoanue | [Ipuroropienne u ucciepoBaHue CBOUCTB Oy(depHbIX
CBOWCTB Oy(epHBIX pacCTBOPOB pacTBOPOB.

) CocraBiieHne TajJbBaHUYECKUX CocraBieHHE TallbBAaHUYECKUX BJIEMEHTOB DPA3JINYHBIX
JJIEMEHTOB. THUIIOB U UCCIIEI0OBAaHUE UX CBOMCTB.

6 Kopposus metaninos HccnenoBanue KOppO3UU METAIJIOB U CIIOCOOOB 3alllUThI

METAJIJIOB OT KOPPO3HH.

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

KOMIIETEHIMH 00y4Yar0erocs B TeKylei U NpoOMe:KyTOYHOM aTTecTAluM.
JIJ1s1 TIOJIOKUTEIBLHOM OIEHKHU O PE3yJIbTaTaM OCBOCHUS JUCIMIUIMHBI 00y4YaromeMycs
HEO0OXOIMMO BBITIOJIHUTH BCE YCTAHOBJICHHBIE BU/IbI YueOHOU paboThl. OlieHKa pe3ysbTaToB pa-
00ThI 00y4JarotIerocs B 6awiax (1o Bu1aM) MpUBEIeHA B TA0IHIIE 7.

Tabnuua 7 - bamibHO-pedTHHIOBas OLIEHKA pe3yabTaToOB yueOHOH paboThl 00ydaromuxcs
no Bugam (bPC):

Pacnpenesienne 0a/U10B 110 BUAAM PadoThl

~

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

CTY/IEHTA | HHe JIeK- | CEMHH. | OOpaTOpHBIX | KBUYM | poBaHWe | pa6ora | BHIBI
11701 3aHATHSL | 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-
JIOB

IlepeBon 6a/1710B B 3a4eTHbIE OLIEHKH

CymmMa 6aJ1J10B U1 THCIU- Otmerka ByKBeHHBIN JKBUBAJICHT
MJIMHBI
86 — 100 5 OtinuHO
66 — 85 4 Xopo1o
51 -65 3 Y 10BIETBOPUTENHEHO
0-50 2 HeynoBneTBopuTenbHO

Pacumughposka d6annoevix nokazameneii
Ilpakmuueckue 3anamusn:
20 — MocCeIIeHne 3aHATHUS,
30 - BKJIa/ Ha 3aHSATHE, BBHITIOJIHEHHUE JOTIOJHUTEIBHBIX MMCBMEHHBIX 3aJaHuii, paboTa ¢ J10-
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MOJTHUTEIbHBIMA UCTOYHUKAMHU.
Konmponvnaa paboma, mecm no umozam 3auamui:
11 6 — BeITONIHEHO 51-65%,
20 6 - 85-100%.
Sawuma nadopamopusix pabom:
1 6 — paboTa BbINONHEHA, OTYET MOATOTOBIICH, HO PACUEThI BHIIIOJIHEHBI C OIIMOKAMU, OTBETHI
Ha BOIPOCHI IaHbI C OINOKaMH,
4 6 — paboTa BBINOIHEHA, OTYET MOATOTOBIIEH 0€3 OUIMOOK, Ha BCE BOIPOCHI JaHbI IPaBUIIb-
HBIE OTBETHI.
KoanoxkBuym:
3 6 — OTBETHI Ha BOMPOCHI B IIEJIOM TPaBUIbHbIE, HO HETOIHBIE, JOMYIIEHB HE3HAUUTEIbHBIC
OLIMOKHU.
6 © — OTBETHI HAa BONPOCHI JJaHBI MIPABHJIbHBIC U MOJIHBIE, HE JIOMYIIEHO OMIMOOK, OTY4YEHBI OT-
BETHI Ha JOIMOJIHUTEIbHBIE BOTIPOCHI.
Tecmuposanue:
Crynenty npeanaraercs 30 BOIpoCcOB U3 UMEIOIIErocs OaHKa BOIIPOCOB.
OneHkKa «OTJMYHO» BBICTABIISIETCS CTY/AEHTY, €CJIM OH MPaBUIbHO OTBETUI Ha 27-30 Bompo-
COB;
«xopomo» - 21-26 npaBUIBHBIX OTBETOB;
«YAOBJIETBOPUTEIbHO» - 17-20 mpaBUIIbHBIX OTBETOB;
«HeyJ0BJeTBOPUTEIBLHO» - MeHee 16 MpaBUIIbHBIX OTBETOB

5 MarepuajibHO-TEXHUYECKOE, IPOrPAaMMHOE M y4eOHO-MeTOAHUYECKOe
o0ecnevyenne JTUCHUILIHHBI
5.1 Y4yeOHas iuTeparypa

OcHoBHas ydyeOHas auTeparypa

1. Tep3usn, T.B. ®usnueckas u KowiongHas Xxumus : yueoHoe mocooue / T.B. TepsusiH. — Ekare-
puHOYpr : M3narensctBo Ypanbckoro ynusepcutera, 2012. — 108 c. — Pesxum nocryna: mo noamuc-
ke. — URL: https://biblioclub.ru/index.php?page=book&id=239715 (nata obpamienwus: 31.01.2021). —
ISBN 978-5-7996-0789-0. — TekcT : 3JIEeKTPOHHBIA.

2. Xumus. M36pannbie pa3aensl o0meld GU3ndecKoi 1 KOJUTOMAHOW XUMHUH © yaeOHOe mocooue /
O.B. Anapromkosa, T.W. Boctpukosa, A.B. IlIBsipeBa, E.1O. [Tomosa. — 3-e u3a. — HoBocnbupck :
HoBocuOupckuii rocy1apcTBeHHBIN TeXHUYeCKU yHUBepcuTeT, 2011. — 160 ¢. — Pexxum nocrymna:
no momucke. — URL: https://biblioclub.ru/index.php?page=book&id=228572 (nara obparteHus:
31.01.2021). — ISBN 978-5-7782-1581-8. — TeKcT : 31€KTPOHHBIH.

b) nononuurensHas nuteparypa

1. Tep3usn, T.B. ®usnyeckas u xkomnouaHas xumus : yuyeonoe nocooue / T.B. Tep3usin. — Ekare-
puHOYpr : M3narensctBo Ypansckoro ynusepcutera, 2012, — 108 ¢. — Pesxum gocTyna: 1o rnojmuc-
ke. — URL.: https://biblioclub.ru/index.php?page=book&id=239715 (mara obparuenus: 31.01.2021). —
ISBN 978-5-7996-0789-0. — TekcT : 21eKTPpOHHBIH.

1. l'enppman, M.U. Kommonanas xumust [Tekct] : [YueOuuk s By3oB]. - 4-¢ us3a. crep. - CaHKT-
[TetepOypr; Mocksa; Kpacunonap : Jlans, 2008. - 332 c.

2. Ilpaktukym no kosmonaHor xumuu [ Tekct] .Yuebnoe mocobue mist By3oB / [M.U. I'enbdman,
H.B. Kupcanosa, O.B. Kosanesuu u np.|;ITox pea. M.U. I'enbpmana. - Cankr- [letepOypr; Mocksa;
Kpacuonap :Jlanb, 2005. - 256 c. - (YaeOnuku ais By3oB.CrienianbHas JTUTEPATYpa).

3. [Ipaktukym no gusndeckoit xumuu [Teker] : yuebHOe mocobue /i By30B / mox penakuein M. U.
I'enbdmana. - Cankr-IlerepOypr ; Mocksa ; Kpacuogap : Jlans, 2004. - 254 c.
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https://biblioclub.ru/index.php?page=book&id=239715
https://biblioclub.ru/index.php?page=book&id=228572
https://biblioclub.ru/index.php?page=book&id=239715

4. 3anaum o pusnueckoit xumuu [ Texcet] : Yuebnoe nmocodue ams By3oB / B.B. Epemun, C.U. Kap-
roB, N1.A. Ycnenckas, H.E. Ky3eMenko u ap. - Mocksa: Ok3ameHn, 2005. - 318 c.

5.1 MarepuajbHO-TEXHHYECKOE H POTrPaAMMHOe oOecrieyeHmne

JTUCIHHUILIHHBI

Y4eOHble 3aHsTHsI 10 AUCHUIUIMHE TPoBOAATCS B yueOHbIX ayautopusax KI'TIN KemI'V:

337 JIaboparopusi XUMHH.

YueOHast ayIUTOpUs IS IPOBEACHUS: - 3aHATUH JIEKITMOHHOTO THIIA;- 3a-
HATHA CEMHUHAPCKOTO (IPAKTUYECKOTO) TUTIA;- TPYIIIOBBIX U UHIUBU-
TyaJIbHBIX KOHCY/BTAIMI;- TEKYIIETO KOHTPOJISL M TPOMEKYTOYHOH aT-
TECTaIIHH.

Crnennanu3upoBanHas (yaeOHas) MmeOeb: TOCKa MeJIoBasi, CTOJIbI Tabopa-
TOPHBIE, CTYIIbsI, PAKOBUHBI, BBITSDKHOM IIKa(), TeMOHCTPAIIMOHHBIHI
CTOIL

OO6opynoBaHue 115 PE3CHTAIMH y4eOHOTO Marepuaia: nepeHOCHOoe - HO-
yTOyK, IPOEKTOP, SKPaH.

JlaboparopHOoe 000py/I0BaHNE M MaTEPHAJIBL: TIOJSIPUMETP, AHATUTUICCKHE
puOOPHI, BECHI, TEPMOCTAT, XOJIOAMWIBHUK, PEOCTaT, aKBaIHUCTUIISTOP,
MaTepHaJIbl IS TPOBEACHUS JTa00PaTOPHBIX pabOT (KOJIOBI, MPOOHPKH
U JIpyras XuMA4ecKas oCy/a), peakTHUBBI JJIsl IPOBEJCHUS 1adopa-
TOopHBIX pabot, PH-meTp, pedpakromerp, anmapar Jajisi IpOBEACHUS
XUMHAYECKUX peakuui, annapar Kumma, mpuOop Ui OBITOB IO XUMUHU
C JIEKTPUUYECKUM TOKOM (J1a00paTOPHBIi), MPUOOP [ TOTYYESHHS ra-
JIOUJI0ATKAaHOB IEMOHCTPALMOHHBIN, YCTAHOBKA JIJISl TIEPETOHKHU Be-
IIECTB.

Hcnonb3yemoe nporpammHoe obecriedenne: MSWindows
(MicrosoftlmaginePremium 3 year nmo cyonuIieH3MOHHOMY JJOTOBOPY
Ne 1212/KMP ot 12.12.2018 . no 12.12.2021 r.), LibreOffice (cBo-
6onHO pacmpoctpansiemoe I10).

HNutepuer ¢ obecneuenuem gocryna 8 JUOC.

654041, KemepoBckas
obmacte - Kysbace,
HoBoky3nenkuii  ro-
poxackoit okpyr, r. Ho-
BOKY3HeIK, yi. Ky3ne-
1oBa, 1. 6

106 [Tomermienue 1yist caMOCTOATEIBHON PaOOTHI O0YJAIOIIUXCS.

CrneunanusupoBanHas (yueOHasi) MeOenb: CTOJIbI, CTYINbS, JOCKa MEJIOBasl.

O6opynoBanue: cmayuoHapHoe - KOMIBIOTEPHI (4 IIT.).

Ucnonb3yemoe mporpammuoe obdecriedenue: MSWindows
(MicrosoftlmaginePremium 3 year mo cyonuIieH3MOHHOMY JJOTOBOPY
Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBo-
6o1HO0 pacmpoctpansemoe [10).

HNutepuer ¢ obecnieuenuem gocryna 8 JUOC.

654041, Kemeposckas
obmacte - Kys0acc,
HoBoky3nenkuii  ro-
poxackoit okpyr, r. Ho-
BOKY3HeIK, yil. Ky3He-
1oBa, 1. 6

5.3CoBpeMeHHbIEe TPO(eccoHAIbHBbIE 0a3bl TaHHbIX, U MHPOPMAIUOHHbIE

CIIpaBOYHbLIC CUCTECMBbI.

1.ITopran ¢pyHaaMeHTAIBHOTO XUMHYECKOT0 00pa3oBanus Poccun - http://www.chemnet.ru/

XHUMHUS O] BCEX: HUITIOCTPUPOBAHHBIC MAaTCPHUAJIBI 11O 06]].[6171, OpTaHquCKOﬁ n HCOpFaHquCKOﬁ

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

2.WebElements: oHmaiiH-clipaBOYHUK XUMHUYECKHX JIEMEHTOB. - http://webelements.narod.ru/

3. Hayunas osnaextponnas Oubmmoreka eLIBRARY.RU
https://elibrary.ru/projects/subscription/rus titles open.asp? :

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

(moamucka

Ha  JKypHaibl)

5.Kypuansr American Chemical Society (ACS) https://www.acs.org/content/acs/en.html;
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http://www.chemnet.ru/
http://school-sector.relarn.ru/nsm/
http://webelements.narod.ru/
https://elibrary.ru/projects/subscription/rus_titles_open.asp?%20;
http://aip.scitation.org/
https://www.acs.org/content/acs/en.html

6. Unble cBeeHus U (MJIM) MATepPHAJIbI.

6.1.1IpumepHbIe TeMbI MUCbMEHHBIX Y4e€0OHBIX PadOT

[TpumepHBbIe TeMBI pedepaToB

1. O630p HU3HKO-XMMUYECKUX METOJOB MOBBIIIEHUSI HEPTEOTAAuH IIIACTOB.

2. TexHOJIOTHH pa3pyLICHHUs SMYJIbCUN B CUCTEME ITOATOTOBKH HE(PTH.

3. luHamMuka U3MeHeHHs (PU3UKO-XUMUYECKUX CBOMCTB HE(PTH (IUIOTHOCTH, BS3KOCTh, T'a30BbIi
daxrop).

4. I'enb-TeXHOJNOTUH U1 yBEJIUYEHUS HEPTEOTAaUN HEOJHOPOIHBIX IIACTOB.

5. OrpaHnuueHue BOAOIPUTOKA B JOOBIBAIOIIME CKBAXUHBI C IPUMEHEHUEM MOJIMMEPHBIX Teleil.
6. 3akauka MOBEpXHOCTHO-akTUBHBIX BemecTB (ITAB) - meton mHTeHcudukanuu 100bIYM HEDTH.
DU3UKO-XMUMHUYECKHE OCHOBBI BO3JICHCTBUS.

7. MeTopl MUKPOOHOJIOTUYECKOTO BO3/ICUCTBUSA Ha MIacT. BiusHue MeTaboiuToB (MPOIYyKTOB
KU3HEJEATENIbHOCTU OaKTepuil) — CIUPTOB, albAerua0B, kuciaot u CO2 Ha peoJoruyeckre Xapakre-
PUCTHKH TIACTOBBIX (PIIFOUIOB.

8. Texnonorus rugpopaspsiBa miaacra (I'PII). Hasnauenue 3arycruresneil, npuMeHseMbIX B CO-
craBe pabouux sxunkocreid mist I'PII.

9. Ilox6op 1 METOBI PETYIUPOBAHUS PEOJIOTHUYECKUX M MHBIX CBOWCTB refeo0pasyrommux cocTa-
BOB (['OC), npumensiembix B Texnosnoruu ['PII.

10. ®u3uKo-XMMHYECKHE OCHOBBI MpUMEHEHUs Bs3koynpyrux coctaBoB (BYC) B texHonoruun
I'PIL

11. ®u3uKO-XUMHUYECKUE OCHOBBI MPHUMEHEHUS BA3KOYIPYIMX COCTABOB /ISl KMCIOTHBIX 0Opa-
00TOK TUIacTa.

12. ®U3MKO-XMMHUYECKHNE OCHOBBI MIPUMEHEHUS MUIEIUISIPHO-TIOJUMEPHBIX CUCTEM JIsl BbIpaB-
HUBaHMS NPOQWIsS IPUEMHCTOCTH B HarHETATENIbHBIX CKBa)KMHAX U YBEJIIMYEHHUsl BBITECHEHHUs OCTa-
TOYHOU HEPTH.

13. ®U3MKO-XMMHUYECKHE OCHOBBI METOJA IIEIOYHOTO 3aBOAHEHUS. OCOOEHHOCTH B3aUMOJIEi-
CTBUS IIEJIOYHBIX PEAreHTOB C IIaCTOBOW HE(PTHIO.

14. TexHonorus 3akayku B miacT yriaekucioro raza (CO2). dakropsl, onpeaenstonue ee -
(EeKTUBHOCTB /ISl YBEITMUEHUS U3BJICUEHUS] YTIIEBOAOPOIOB.

15. Hedth kak aucnepcHas cuctemMa.

16. PactBopumocTh ra3oB B HedTH. BiusHue ra3oHACHIIIEHHOCTH Ha (U3UKO-XUMHUYECKHE
cBoiicTBa He(TH.

17. CmaunBaeMOCTh TOPHBIX OPOJI - KOJJIEKTOPOB He(TH U Ta3za. 'mapodunbHbie U rugpodoo-
Hble IOpoJbl. PolIb cCMauMBaeMOCTH TOPHBIX MOPOJ B MPOIECCE BBITECHEHUH HE(TH M ra3a BOJIOM.
18. IToBepxHOCTHBIE U KaNWIISPHbIE SIBJICHUS NpU (GUiIbTpauuu miactoBeix (mongos. Kamwisap-
Hasl IPOIUTKA.

19. Ilpumenenue ITAB B HedrerazoBoil mpomsinuieHHOCTH. Kiaccuduxamus, ocoGeHHOCTH
CTPOEHHUSI M CBOMCTBA.

20. Knaccudukanusi KOIIOUTHO-AUCHEPCHBIX CUCTEM U METOJbl UX moiyudeHus. 6.2.1.3auer -
9K3aMeH
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6.2. [IpuMepHbIe BONIPOCHI U 321aHMS / 3a1a41 JJISI IPOMEKYTOYHOM aT-

TecTalMu
Tunosvie 3a0anus (6onpocwi) K 3auémy

1.CocrosiHue BemlecTBa, MapaMeTpbl COCTOSHUS BellecTBa. ['a3000pa3Hoe COCTOSTHUE Belle-
CTBA, OCHOBHBIE XapaKTEPUCTUKU I'a30B, UACAIBHBINA U PEAIbHBIN I'a3bl, FA30BbIC 3aKOHBI, CMECH H/JIe-
aIbHBIX Ta30B, MapLUaIbHOE JaBJICEHUE T'a3a, KHHETUYECKas TEOpHUs Ta30B, peajbHble Ta3bl, (HaKTOp
CKUMAEMOCTH. Y PAaBHEHUS COCTOSHUS PEAIILHOIO U UIEAIBHOIO ra30B.

2. XKuakoe coctosiHue BellecTBa OMMKHUM MOPAIOK, (aKTOPHI, BIUAIONIME Ha CBOMCTBA KUJI-
KOCTEH, CBOMCTBA XKHUIKOCTEH (TJIOTHOCTBH, MOJIIPHBINA 00BEM >KHUIKOCTEH, MOBEPXHOCTHOE HATSKE-
HUE, TEKy4eCTh, BSI3KOCTh IWHAMHYECKas W KHHEMaTHuYecKas, MapooOpa3oBaHME, KOHJIEHCAIWs,
HACBILIECHHBIN Map, KpUTUYECKass TeMIIepaTypa U JaBieHue). TBepioe arperaTHOe COCTOSIHME, KpH-
CTaJIM4ecKoe, aMmophHOe, aHU30TPOIHOCTh, HM30TPOIHOCTh, MOHOKPHUCTAIIBI, KPUCTAIIOTUIPATHI,
KUJKOKPUCTAJUIMYECKOE COCTOsIHUE BenlecTBa. [1nazma

3.OCHOBHBIE MTOHATUA U BEIMYMHBI XUMUYECKON TEpMOAMHAMUKH. TepMoIMHaAMUYeCKasi CUCTeE-
Ma, KJIacCH(PHUKAIUA: TT0 COCTOSHHIO, 10 B3aMMOJICHCTBHIO C OKPYXKAIOIIEH Cpeloi, mo yuciy ¢as,
10 yuciny KoMnoHeHToB. Cocrosinue cucrembl. DyHKIMM cOCTOSIHUSA. TepMOIMHAMUYECKUE TIPOLIEC-
cbl. BHyTpeHHss1 3HEprusi, KOJIMYECTBO TEIIOThI, TEIUIOEMKOCTb, paboTa. [lepBoe Havano Tepmoau-
HaAMUKU. MaTteMaTnyeckoe BhIpaKEHUE MEPBOTo Hauana, (GOpMYIHPOBKU 3aKOHA.

4.Ontanenusa. CtanaapTHas 3HTaJIbIMS 00pa30BaHUS BELIECTBA, CTaHAAPTHAS SHTAJbIUS Cro-
panus BeuiectBa. TermoBoi 3pdexT xummudeckoi peakiuu. 3akoH ['ecca. Pacuer crangaptHoil Ten-
JIOTHI XUMHYECKON PEAKIHMHU MO CTAaHAAPTHBIM TEIUIOTaM 00pa30oBaHUS U CropaHus BemecTs. [Ipume-
HEHUE MEePBOTo Havana TEPMOAMHAMHUKY K OMOCUCTEMAaM.

5.3aBHCHMOCTh TEIUIOBOTO 3(p(}eKTa XUMHUYECKOW pEakIUu OT TEMIIepaTyphl, ypaBHEHHE
Kupxroda. TennoTsl pacTBOpeHHsl, COJIbBaTAllUU, HEUTpATU3AIHH

6.Bropoe Hauano tepmoanHaMuku. MaTemaTuyeckoe BhIpaK€HHE BTOPOro Haudasia, GopMyIn-
pOBKHM 3akoHa. OOpaTHMbIe U HEOOPATHUMBbIE MPOLECCHl. DHTPOMUS U €€ CBSI3b C TEPMOJINHAMHUYECK O
BEPOSITHOCTBIO CUCTEMBI. YpaBHeHHE bonbimaHa. Pacder m3MeHEHUs SHTPONUU I Pa3Iu4HbIX
U30TEPMHUECKUX U HEM30TEPMHUUECKUX MPOLIECCOB U XUMUUECKOM peakiu. AOCOTIOTHAsI SHTPOMHUSL.
IToctynar ITnanka.

7. TepmoauHaMudeckue noTteHuuansl. DHeprus ['enpmronbia. Oueprus ['m66ca. Kputepwmii
JOCTH>KEHHUSI XUMHAYECKOr0 paBHOBecUs. 1IporaosupoBanue HanpaBiIeHHs] CAaMOIIPOU3BOJIBHO IIPOTE-
KaIOLIMX MPOLIECCOB B M30JMPOBAHHOM M 3aKkpbIToil cuctemax. CBoOOAHAs M CBs3aHHAsl SHEPIHH.
MakcumanbpHas 1 MaKCUMAaJIbHO ToJie3Has padoTa mpouecca. CtangaptHas sHeprus [ 'u60ca o6pazo-
BaHU BEIECTBa, CTaHAapTHas sHeprus ['n66ca Guosnornyeckoro okuciaeHus Bemecrtsa. CraHaapT-
Has sHeprus ['mub0ca peakiuu.

8. TepMoaMHaMHUKa XMMHUYECKOTO PaBHOBECHs. 3aKOH JIEHCTBYHOIIMX Macc. KoHcTaHTa XMMH-
4ecKoro pasHoBecus. @akTopsl, Biustonme Ha pasHoBecue. [Ipunmun Jle-Illatense-bpayna. Pacuer
PaBHOBECHOT'O BBIXOJ[a MPOAYKTOB peakuuu. BnusHue temnepaTypsl Ha paBHoBecHe. CriocoObl BbI-
YUCJIEHUSI KOHCTAaHT PABHOBECHS C MCIOJIb30BAHUEM TEPMOJINHAMUYECKUX BEJINYHUH.

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

10.®a30BbIE paBHOBECHS B OTHOKOMIIOHEHTHBIX ccTeMax. CBA3b MEXKy TaBIICHUEM U TeMIIe-
patypoii (ha3oBbIX nepexooB. YpaBHeHue Knaysnyca-Knanelipona. ®@a3oBble [1uarpaMMsl.

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

12.PacTBOpHI HacanbHbIE U pealibHbIE. PacTBOpEI JeTyunx xuakocteil. 3akoH Paynsa. Otkio-

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

13. I1epBelii u BTOpoit 3akoHbl KoHOBanoBa. BzanmonepacTBoprMble KUAKOCTH. OrpaHHUEHHO

pacTBOpPUMBIE )KMAKOCTH. J[narpammel pacTBopeHHs. CHCTEMBI C BEpPXHEW, HIXKHEH, C BEpXHEN

Y HUOKHEW KPUTHYECKUMHU TeMIEpaTypaMu PacTBOPEHUS.
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14. IlnarpaMMbl TNIABKOCTH OMHAPHBIX CHCTEM.

15.IIpeameT XuMHUYECKOW KMHETUKH U €€ 3HauYeHue i Onosioruu. Kunetndeckas kimaccudu-
Kall¥sg XMMUYECKUX peakiuuil. MoneKkyaspHocTh peakiuu. CKOpocTh peakiuu. PakTopsbl, BIUAIOMINE
Ha He€. 3akoH aelcTByromux Macc. Koncranta ckopoctu. Kunernueckue ypaBuenus. [lopsinok pe-
akuuu. [lepuon nonynpespaitieHus. 3aBUCMMOCTb CKOPOCTU peakluu OT KOHIeHTpauuu. Kunernue-
CKHE YPaBHEHUS peakliii 1epBOro, BTOPOro U HyJIE€BOI'O MOPSIKOB.

16. DxcriepuMeHTaANBHBIE METO/IbI OIIPEEIIEHNS CKOPOCTH U KOHCTAHThI CKOPOCTH PEaKLIUU.

17. 3aBHCUMOCTh CKOPOCTH PEAKIIMU OT TeMIeparypsl. TemmneparypHsbiid KO3GOUIHMEHT CKOPO-
CTH PEaKIMH U ero 0COOEHHOCTH JUIsi OMOXMMHYECKHUX IporieccoB. [IoHsITHE O TEOPUH aKTHBHBIX CO-
yJlapeHuu. DHepreTu4ecKuil NpoQuiib peakliuy; SHEPrus akTUBaLMK; ypaBHeHHe Appenuyca. [1oHs-
THE O TEOPUU MEPEXOTHOIO COCTOSIHUSA. AKTUBUPOBAHHBIN KOMILIEKC.

18.Kataym3. 'oMOTeHHBI M TeTepOreHHbIN KaTajlin3. JDHEePreTHUEeCKUN Mpo(rib KaTaTuTHie-
ckoif peakuu. OcOOEHHOCTH KaTaIUTUYECKOH aKTUBHOCTH (DEPMEHTOB.

19. IlocnenoBaTenbHble, NapajUiebHbIE U CONpPsHKEHHbIE peakuuu. llennbie peakuuu. Jiumu-
THUPYIOLIAs CTaJAMs CJII0KHOM peakiuu. Peakuuu B pactBopax. POTOXUMHUUYECKHUE PEAKIIUH.

20.0O0pa3oBanue pactBopoB. PactBopumocTh. PacTBOpHMOCTh ra3oB B KHJIKOCTSX, B3aUMHasl
PacTBOPUMOCTD KUAKOCTEN, PACTBOPUMOCTh TBEPJIBIX BELIECTB B JKUJKOCTSIX, JaBJICHUE HACBILLEH-
HOT0 napa pa30aBJIeHHBIX PaCTBOPOB.

21.PactBopbl HE31eKTPOIUTOB. KosmMraTuBHbIe CBOMCTBA pacTBOPOB: IMOHMKEHHE TeMIepaTy-
PBI 3aMep3aHus pacTBOpa, NOBBILIEHUE TEMIIEPATyphl KUIIEHUSI pacTBOPA, NOHM)KEHUE AaBICHUS Na-
pa, ocMotudeckoe naBieHue. Kpuomerpusa. D6ynmuomerpus. Ocmomerpus. KonnuratuBHsle cBOii-
CTBa pa30aBJICHHBIX PACTBOPOB 3JIEKTPOJIUTOB.

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

23.bydepnsie pacTBopel. Mexanus3m AercTBHs Oy(depHbIX cucteM. 30Ha OydepHOoro neicTBus
u 0ydepHnas emxoctb. Pacuer pH nportonutuueckux cucrem. 3HaueHue OydepHbIX cuctem ais 6uo-
JIOTUH, XUMUH.

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

25.0nekTpuueckue NoTeHIMa bl Ha (a30BbIX IpaHuLAX. YpaBHeHue HepHcra, rambBaHHuue-
CKUM AJIEMEHT, 3JIEKTPOJHbIE TOTEHLIUAJIBI.

26.Knaccudukanus 31eKTpoIoB.

27.IlpenmeT KOJJIOMIHOW XUMHH, 33a7a4i, MeToaAbl. OCHOBHBIC 3Talbl PA3BUTHS KOJUIOUIHOU
xuMuH. [Ipu3Haku 0ObEKTOB KOJUIOMIHONW XUMUH. 3HAYCHHE KOJUIOMAHOM Xxumuu B O6uonoruu. Io-
BEpXHOCTHast dHeprus ['mb6ca 1 moBEpXHOCTHOE HATSKEHHE.

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

29. IloBepXHOCTHO-aKTHUBHbIE U MOBEPXHOCTHO-HEAKTHBHBIE BelllecTBa. l3MeHeHue mosepx-
HOCTHOW aKTUBHOCTH B TOMOJIOTHYECKUX psnax (mpasuiio Tpay0e). M3otepma ancopbunu. Opuen-
Talusi MOJICKYJT B IOBEPXHOCTHOM CJIO€ U CTPYKTypa OmomMemMOpaH. 3HaueHue aJicCOPOIIMOHHBIX TTPO-
LIECCOB VISl JKU3HEAEATEIBHOCTH.

30. BMC. CgoiicTBa CTyJHEH: CHHEpE3UC U TUKCOTPOIHSI.

31.AncopOuuoHHBIE paBHOBECUSI Ha HEMOJABMKHBIX I'paHMLAX pazjena ¢a3. dusnueckas aj-
copb1us u xemocopO1us. AncopOius ra30B Ha TBEpAbIX Tesax. AJcopOuus U3 pacTBOpOB. Y paBHe-
Hue Jlenrmiopa. YpaBHenue dpeiinumxa. 3aBUCUMOCTb BETMUHUHBI aICOPOLIMU OT Pa3MUUHBIX (hak-
TopoB. IlpaBuno BelpaBHUBaHUA mossipHOocTed. M3Ouparenvhas agcopOuus. [lpaBuio [lanera-
@asgHca. Koresus, aaresus, cMaunBaHue.

32.001ue npeacTaBiIeHUs U KiacCUPUKAUS XpoMaTorpauueckux METO/I0B 110 TEXHUKE BBI-
MOJTHEHHUS U IO MeXaHu3My nporuecca. ['enb-xpomarorpadus. [Ipumenenue xpomarorpaguu Jis 1mo-
Jy4eHUs, OUYMCTKU, pa3[eNIeHHs M aHalu3a BEUIeCTB. 3HAYeHHE aJCOPOLMOHHBIX MPOLECCOB IS
KU3HEJEATEIIBHOCTH.

33.Knaccuduxanust aucnepcHbix cucteM. Kiaccugukanus TUCHepCHBIX CHCTEM IO CTENEHU
JUCIIEPCHOCTH; 0 arperaTHOMy COCTOSIHMIO (ha3; MO CHJIe MEKMOJIEKYJISIPHOTO B3aUMOJCHCTBUS
MEXIy TUCTIEPCHON (a30i U AUCTIEpCUOHHOM cpenoil. [Ipupoma KOIIOUIHOTO COCTOSTHUSI.

34. IlonydyeHue M CBOMCTBA AMUCHEPCHBIX cucTeM. llomydyeHue KOJUIOMAHBIX pacTBOpoB. [lua-
JIN3, 3JIEKTPOIUANIN3, YIbTPaPUIbTPALMS.
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35.CtpoeHue KOJUIOMTHOM MUIEIUIbl. ArperaTuBHasi yCTOMYMBOCTH 30JI€HM, KOAryssius JUO-
¢oOHbIx komutouaoB. [lopor koarynauuu u ero omnpezaenenue, npasuno Ulyneue-I'apau, B3aumuas
koarysiuusi. KosutouaHast 3ammura. Y CTOWYMBOCTD IUCTIEPCHBIX cucTeM. CelMMEHTAllMOHHAsI, arpe-
raTUBHAsE M KOHJIEHCAllUOHHAs YCTOMYMBOCTH JIMO30Jiel. DaKTOphl, BIMSIOLIME HA YCTOMYMBOCTh
mmo3ounen. Koarysanus.

36.CtpoeHue IBOMHOIO 3JEKTPUUYECKOIO CJIOS. DIEKTPOKMHETUYECKUM TOTEHIMAN U €r0 3aBU-
CUMOCTB OT Pa3JIMYHbIX ()aKTOPOB, IKCIIEPUMEHTAIBHOE ONPEICTICHHE €TO.

37.MonexkynsapHO-KMHETUYECKHE CBOWCTBA KOJJIOMIHO-IUCIEPCHBIX CHUCTEM: OpOYHOBCKOE
nBwkeHue, aud@ysus, OCMOTHUECKOE JaBICHHME, CEAMMEHTAIlMOHHOE paBHOBecwe. OnTHuecKue
CBOiicTBa: pacceuBaHue cBeta (3akoH Pajes). DnekTpoKMHETHYECKHE CBOMCTBA: 3JeKTpodope3 u
JIEKTPOOCMOC.

38.MUKpOTreTepOreHHble  CHUCTEMBI, HMX  MNpuUpoga W  pa3HoBUAHOCTH.  I[lomyue-
HUE,PU3NKOXMMHYECKHE CBOMCTBA M 3HAYCHHE B MEIUIIMHE a’3pO030JieH, MOPOIIKOB, CYCIEH3HH,
SMYJIBCHI U TIEH.

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

40.CycnieH3uu U UX CBOMCTBA. Y CTONYMBOCTH U (akTopsl e€ onpeaenstonie. CeauMeHTaIu-
OHHBIM aHAIN3 cycneH3un. I1acTsl.

41.ITonyuenue u cBoicTBa asposoiieit. [Ipumenenue aspososneit. [Topomiku.

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

43. Ilensl: noxy4yeHue, TUIbI, yCTOWYMBOCTh U pa3pylleHue, ctabmin3anus neH. [I[pumenenue
B OMOJIOTHH.

44 BpICOKOMOJIEKYJIsIpHBIE coenuHeHus. Kimaccupukanus u MeToasl noinydeaus. CTpoeHue u
dbopMa MakpoMOJEKyNl. ArperaTHbleé COCTOSHUS U CTPYKTYPHO-MEXaHUYECKHUE CBOMCTBA IMOJIHME-
poB. PacTBopeHue u HaOyxaHHE BBICOKOMOJIEKYJISPHBIX COEAMHEHUN. TepMoaMHaMHUYEeCcKasi yCTON-
YUBOCTh UX pacTBOPOB. PAKTOPBI YCTOMUYUBOCTH.

45.CBoiicTBa pacTBOPOB MOJHUMEPOB, OCMOTHUYECKOE JIaBJIICHUE M BS3KOCTh. BBICOKOMOJIEKY-
JSIpHBIE COEAMHEHUsI KaK MOJIUAJIEKTPOJIUTHI. M303/1eKTpruecKkass TOUka U METObl €€ ONpPEIEICHUSI.
DnekTpodope3 MOMUIIEKTPOIUTOB, €T0 METO/IBI U TPUMEHEHHE B (hapMalleBTUYECKUX UCCIIE0BaHU-
aX. BeicanuBaHue MonMMepoB U3 pacTBOPOB, KoalepBalus U 3amuTHoe aeicteue BMC Ha komioun-
JTBI.

IIpumepnvie 3a0anus

KontponbHas paboTa «ArperaTHble COCTOSHUS BEIIECTBA
. Bapuanr 1

1. Kakwue ra3bl CAuTAOTCS HICTbHBIMU. [Ipy KakuX TemrepaTypax U JaBICHHUSX PeabHbIC T'a3bl
BeyT ceOs Kak uaeaabHbie?

2. T'azoas cmech coctout u3 NO u CO2 Beruncnuts 06beMHOE cofiepskaHue ra3zoB B cMecu (B%),
€CJIM UX MapLUaJIbHbIE JAaBJICHMSI paBHbI COOTBETCTBEHHO 36,3 u 70,4 kIla.

3. Bl BHecn ¢ mMopoza (-27,3° C) B temnyro xomHaty (+27,3° C) Bo3mymmsIi mapuk. B koMHare
ero oowem cran 8,23 . Kakum oH Obu1 Ha ynwuie?

4. IlnotHocTh Mo Bopopoxdy raza X pasHa 2,00. 3 cKOJIbKHUX aTOMOB COCTOUT MOJIEKYJIa 3TOTO Ta-
3a?

5. 250 ma Bojoposa codpansl Ha Bosoi mpu 26°C u nasnennn 98,7 xI1a. J[aBneHne HACHIIIEHHOTO
napa BoJibl octaBisier3,4 klla. Beraucaute Mmaccy Bogopoaa.

Pazmen 2

Tunossle 3am1aun 1o teMe: IlepBblil 3aK0H TepMOAUHAMUKU. TEMI0EMKOCTh U TEIUIOTa HAarpEBaHUS.
Tepmoxumus. 3akonsl ['ecca u Kupxroda. Il 3akon repmoaunamuku. DHTponus. TepMoanHamuye-
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CKH€ TOTEHIMANIbI, XUMHUUECKOE CPOJICTBO. XMMHUYECKOE paBHOBECHE, KOHCTaHTa paBHOBecHs. CMe-
[IEHHE XMMHYECKOr0 PAaBHOBECHSI.

3amanwue. [lonw3ysack nanHbiMU Taba. 1.1 u 1.3, BerYMcIUTe TEIIOBOW A(PPeKT, XUMHYECKOEe
CPOACTBO U KOHCTAaHTY PAaBHOBECHS IMPU CTAHIAPTHBIX YCIOBHUSX M MpU 3aJaHHON Temreparype T.
Habop peakuwmii u TemmepaTyp ISl BBITIOJHEHUS TEPMOJAMHAMUYECKUX PACUCTOB YKa3aH B TaOJHIIC
1.2
[To mony4eHHBIM 3HAYEHUSM TEPMOJUHAMHYCCKHX XAPaKTEPUCTHK OMPEICIIUTE TEPMOXHUMHUSCKUN
THUI PEaKIUi, BO3MOXXHOCTh €€ IPOTEKAHUs MPU aIua0aTHBIX YCIOBHSIX M B OTKPBHITHIX CUCTEMaX, a
TaK)Ke YKaXUTe KauyeCTBEHHO IIIyOMHY NMPOTEKaHUs PeaKkIUH MPHU CTaHJIAPTHHIX YCIOBUSAX U MPU 3a-
naHHOU TemmepaType. Onpenenure onTUMaibHbIC YCIOBUS BeJEHUS Mpoliecca, YKa3aB, KaK YBEIH-
YUTH BBIXOJ] IPOAYKTOB

Paznen 3.

Konrponbnas padora

1.PacTtBop caxapa xonnentpamuu 0,3 MOJIB/TT TIOABEpraeTcs MHBEpCcUU B TedeHue 20 MHUH Ha
35%.BpruncianTh a) KOHCTAHTY CKOPOCTHU; 0) BpeMsl IOJTyIPEBPALLECHUSI.

2. IIpu 150°C HekoTopas peakius 3akaHuuBaeTcs 3a 16 mMuH. [lpuHuMas temnepaTypHblil KO-
3G HUIMEHT CKOPOCTH PEaKlUy PaBHBIM 2,5, pacCUuTaiiTe, Yepe3 Kakoe BpeMst 3aKOHUHUTCS dTa peak-
s, ecyiv mpoBoauTh ee mpu 200°C.

3. Ilepuox monypacnaga paausi coctaBisger 1590 ner. Beiuncianre KOHCTAaHTY CKOPOCTU Pajino-
aKTHBHOTO pacliajia u Bpems, 3a Kotopoe pacrnaznetcs 20% u3orona.

4. B cocyn oovemom 2 11 momectiiiu 0,53 monb Bonopoaa u 0,3 monb azora. K MomeHTy paBHO-
Becust oopazosainock 0,02 Moip aMmuaka. Beraucinnre KOHCTAaHTY PaBHOBECHUS PEAKIUH.

5. Bpluncnure paBHOBECHBIE KOHLEHTpALUMU Bojoponaa M Hoxa B peakuunHz+l2 <>2HI u koH-
CTaHTY pPaBHOBECHS PEAKIMH, €CIM HA4YaJIbHBIC KOHIICHTPAIIMH BOAOPOJa M HOJAa COCTaBISIOT
0,08moun/11, a paBHOBecHast koHteHTpanus HI cocrasisier 0,04 mosb/i.

6. PaBHOBecHbIe KOHIIEHTpaIuu BemiecTB B peakiun 2S0,+02 <> 2SOz cocrausior: SO2 -
0,0002 momnb/a, O2 - 0,004 mons/a, SOz - 0,003 mosb/n. Beraucnute HadaabHbIe KOHIIEHTPALIMN HC-
XOJIHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEaKIINH.

Pasgen 4. Tect
s omeema na eonpocwvl uacmu ciedyem evlopamsv 00UH NPAGUTLHBIL OMEen.

1. VYkaxure dazoBoe MpeBpaiieHue:

1) pacTBOpeHHE KUCIOpo/ia B BOJE; 2) pacTBOpEHME XJIOpHIa HATPUS B BOJIE;
3) pacTBOpeHUE XJIOPOBOIOPOAA B BOZle;  4) pacTBOPEHHUE YIJIEKUCIIOTO ra3a B BOJIE;
5) pacTBOpeHHEe aMMHuaKka B BOJIE.
2. JIUCTHIIALMS — 3TO METOJ] pa3CJIeHUs] CMECEl, B OCHOBE KOTOPOTO JICHKHUT:
1) pa3nuuHas TemIiepaTypa KUIEeHUs] KOMIIOHEHTOB
2) pa3nuuHasi INIOTHOCTh KOMIIOHEHTOB
3) paznuuHas paCTBOPUMOCTb KOMIIOHEHTOB
4) pa3mUYHOE arperaTHOe COCTOSTHUE KOMIIOHEHTOB
5) pa3nuuHbIe pa3Mephbl YaCTULl KOMIIOHEHTOB
3.HaiinuTte cooTBETCTBHE (CHHOHUMBI) MEXY MOHATHAMHU U ONPEACTICHUSIMHU POLIECCOB:

1) accormarus A) Bo3roHka

2) MACTUIUISITAS b) paznoxxenne
3) cyOnmumanus B) neperonka
4) KOHACHCAITUS I') ynnotHenue

J1) coenuHeHue
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4. HeonHOpOaHBIE CMECH MOKHO Pa3AEIUTh C OMOIIBIO:
1) BeimapuBanusi  2) KpUCTaIU3auu 3) GUIBTPOBAHUSA
4) MTUCTUILISIITAN 5) xpomarorpaduu
5. Cornacho mpaBmity a3 ['m66ca MakcUManbHOE YHCIIO CTEIEHEH CBOOOIBI B OJTHO-
KOMITOHEHTHOH 3-X ()a3HOM cHCTEeMEe PaBHO:
1) 0 2) 1 3) 2 4) 3 5)4
6. Cornacno nepporo 3akoHa KonoBanioBa npu 100aBieHUN KOMIIOHEHTa B PacTBOD,
CoJIep’KaHue ero B mape OyaeT OoJbIle, eCiii OH:
1) moHMXaet TeMneparypy KuneHus; 2) TOBBIIIAET TEMIEPATYPY KUIICHUS
3) monmkaet oO1iee 1aBJIeHUE Tapa HaJl pacCTBOPOM
4) yBenW4YMBaeT KOHILIEHTPAILIMIO paCTBOPA;  5) MOBBILIAECT TEMIEPATYPY 3aMep3aHus
7. CopeprxaHue rekcaHa B coctaBe napa Haja 60% pacTBopoM (CM. [uarpaMmmy) COCTaBIIsieT:

1) 20% b0

2) 40% 3

3) 25% " R

4) 60% ” X

5) 10% % ;
30

Cyhvy Cooriat,on % Cyfy

Paznen 5. KontponwsHas pabora

1.PactBOp, comepkammii 0,512 T nHeanekrponura B 100 T OeH30ma, KpUCTAJUIM3YETCS TNPH
5,296°C. Boruncnure MOJISIPHYIO Maccy pacTBOPEHHOTO BELIECTBA.

2.Bpruucnure TemnepaTypy Kpuctaiiau3anuu 2% BOJAHOTO pacTBOpa 3TaHOJIa

3. Beruncnnre teMneparypy KMIIEHHs pacTBopa, coaepxkaiiero 5,05 r xnopmerana B 120 r ane-
TOHA.

4. Ilpu xakoM KOHIIEHTpAIlMK HOHOB Zn2+ (MOJIB/J1) MOTEHIIMAI ero dekTpoaa oyaer Ha 0,015 B
MEHBIIIE €r0 CTaHAaPTHOIO AEKTPOAHOI0 OoTeHIana?

5. CocTaBbTe cXxeMy, HAaIUIIUTE YpPaBHEHHUS AJIEKTPOJHBIX HporieccoB U Beiuncaute IJC ranb-
BaHUYECKOTO 3JIEMEHTA, COCTOSIEro U3 KaIMUEBOro 3JiekTpoja norpyxeHHoro B 0,01 M pactBop
HUTpaTa KaJMHUsl, a BTOPOH W3 MArHUEBOTO AJIEeKTpoja, morpyxkenHoro B 0,001M pactBop HuTpata
MarHusl.

9. Paccunrtate ocMoTHUECKOE AaBiieHne 1M pacTtBopa riiroko3sl pu 25°C

Pa3znen 6. OTBeTbTE HA BONPOCHI TECTA
1. JIns moIuMepoB ¢ ceTyaTol CTPYKTYpPOH XapaKTepHO YMEHbIICHHE
* IPOYHOCTHU *CTEPEOPETYIAPHOCTH
* CTEIICHU MOJIUMEPU3ALUU *IJTaCTUYHOCTU
2. J1ns1 307151 momaa cepedpa, MoydeHHOTO 110 YPaBHEHUIO
AgNO3 +KI(u36s1ToK)—Agl +KNO3,
HaWIY4IIUM KOAaryJIUpYyIOIIUM JeHCTBUEM 00J1aJaeT HOH
* Al3+ «Mg2+
* Ca2+ *Na+
3. O0Opa3oBaHue KOUIOMTHOTO PACTBOPA BO3ZMOKHO IO PEAKIUU
* KOH+H2S04— CI2+KOH—
* AgNO3+KI— *MnO2+HCl—
4. C yBenuueHueM TeMIIepaTyphl yeiabHasi IOBEPXHOCTHAS SHEPTHUs
* HE U3MEHAETCS *U3MEHAETCA HEOJHO3HAYHO
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* YMEHBUIAETCS *YBEINUHBACTCS

5. Konnounnas yactuna, o6pasyromascst B pe3yabTaTe B3auMOJICHCTBUS
MOJIU/Ia KaIusl ¢ M30BITKOM HHUTpaTa cepedpa,

* SIBJIACTCS DJICKTPOHEUTPATILHOU

* UMEET OTPHULATENbHBIN 3aps]

* UMEET MOJIOKUTENIbHBIN 3aps]l

* BBIIIAIAET B OCAJI0K

6. Jnis 30111 noauia cepedpa, NoTy4eHHOTO [0 YPaBHEHHIO

AgNO3 +KI(n36nToK)—Agl +KNO3,

HAWTYYIIUM KOAryJIUpYIOIIUM JeiicTBHEM 00J1aaeT HOH

* Al3+ *Mg2+

» Ca2+ *Na+

7. OOpa3oBaHuE KOJUIOMTHOTO PACTBOPA BO3ZMOKHO IO PEAKIINU

* KOH+H2S04— *CI2+KOH—

* AgNO3+KI— *MnO2+HCl—

8. C yBenuueHHeM TeMIiepaTypbl yenbHasi IOBEPXHOCTHAS SHEPTHUs

* HE U3MEHSETCS *U3MEHSAETCS HEOJHO3HAYHO

* YMEHBIIIAETCS *yBETUYHBACTCS

9. Konnmounnas yactuua, o0pa3yromascs B pe3yabTaTe B3auMOJICHCTBUS
MoAMIa Kaus ¢ U30BITKOM HUTpaTa cepedpa,

* SBJICTCS DJIEKTPOHEUTPAIIbHOMN

* UMEET OTPULATENbHbIN 3aps]

* UMeEeT MOJOKUTENbHBIN 3aps

* BBIIIAIAET B OCAJIOK

10. 3aBucCUMOCTb BEJIMYUHBI aICOPOIIMH OT PABHOBECHON KOHIIEHTPALIUU
WM NTapIUaJIbHOTO JIaBJICHUS IPU OCTOSIHHOW TeMIIepaType Ha3blBaeTCs
* a11abaToM *M30X0POii® U30TEPMOH *H300apoit

11. CBeToBOM MOTOK IPH MPOXOKICHUHU Ye€pe3 KOJJIOUIHBIA PaCTBOP
Mo/iBepraercs

* uHTep(PEepeHIINH *aIcOpOIIUn

* TU(PPAKLHOHHOMY PacCesHUIO *(IIyopecleHIINN

12. Kpucrammnieckue oJIUMepPhl B OTIUYHE OT aMOp(HBIX 00J1agaroT
* HHTEPBAJIOM TEMIEPATYphl pa3MArdyeHUs

* OIIPEICIICHHBIM 3HAaU€HUEM TeMIIepaTyphl IJIaBICHUS

* TeMIIepaTypoil IIaBIeHUs, 3aBUCAIIIEH OT HArpeBaHUS

* HEONPE/ICJIIEHHBIM 3HAU€HHUEM TeMIIepaTyphl IJIaBICHUS

13. Kosnonanas yactuia, o0pasyromascs B pe3yJibTaTe B3auMo/1ei -
CTBUS pacTBOpa XJjopuaa 6apus ¢ U30BITKOM CEPHOM KUCIIOTHI,

* ABJISICTCS AJIEKTPOHEHTPATIbHON * UMEET OTPHUIIATENbHBIN 3apsiz

* UMEET MOJIOKUTENbHBIN 3apsi]l *BbINAJIAET B OCAT0K

14. Peaknueil moJTUKOHICHCALIUN MOXKHO TOJIYYUTh

* MIOJIMCTUPOJI *HENIIOH

* Te()JIOH *ITOJIMHUTPHIT

15. /IpIM 1 TyMaH OTHOCSITCS K IUCIIEPCHBIM CHCTEMaM TUIIa

* SMYJIbCHUS *TIEHA® 30J1b *a3pP030JIb

16. [pornecc 0ObeTMHEHNST KOJUTOMIHBIX YaCTHII B 00JIee KPYITHbIE
Ha3bIBAETCS® MENTH3AIMS *CETUMEHTAIU® KOAI[epBaIIHsl *KOATyJIsIUs
17. IlpoxykTamu, BHIACTSIONIMMUCS HA MHEPTHBIX 3JIEKTpOoAax Mpu
AJIEKTPOJIM3€ BOJHOTO pacTBopa Cyib(ara Mesu, SBISIOTCS

*H21u 02 +Cun 02 CuuSO2 *Cuu H2

18. OcoOGeHHOCThIO peakMy NOIMMEPH3alMY, OTIINYAoEel e€ oT
peaKuuy NOJUKOHACHCAlUY, SIBIISIETCS

* 00pa3oBaHue Pa3BETBICHHBIX CTPYKTYP

* OTCYTCTBUE MOOOYHBIX HU3KOMOJIEKYJISIPHBIX TPOAYKTOB
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* OTCYTCTBHUE Pa3BETBICHHBIX CTPYKTYP

* 00pazoBaHue NOOOYHBIX HU3KOMOJIEKYJISIPHBIX IPOAYKTOB

19. BemecTBo, 00J1a1ar0111e€e MOMIOTHTENBHON CIIOCOOHOCTRIO, HA3BIBACTCS

* asicopOep *aacopOTHB® aACOPOCHT *aacopdar

20. Non, ancopbupyemblii Ha MOBEPXHOCTHU SAPA U OTPEACISIOIINI

3apsi]] KOJUIOWTHOW YacTUllbl (TpaHyJibl), Ha3bIBaeTCA

* KOAryJUPYIOIIUM *TIOTCHIIMATONPEACIISIOIINM

* aJICOPOUPYIOIIUM *TTIOBEPXHOCTHBIM

21. ]Ins MOBBIICHUS TEMIIEPATyphI KUTICHHsI pacTBopa Ha 1,04°C

(KsH20=0,52 rpaa*Kr/moiib) He0OX0aMMO, YTOOBI KOHIIEHTPAIIUS PACTBO-

PEHHOTO B HEM HEIJIEKTPOJINTA COCTABHIIA MOJIb/KT

22. Metop noay4eHHUs] KOJIJIOMIHBIX YacTHIl, OCHOBAaHHBIM Ha (pU3NUECKOM ApOOJIEHUU KPYII-
HBIX YaCTHIl, HA3bIBACTCS

* TUAPOJIUTUYECKUM °*TIETITU3ALNOHHBIM

* KOHJICHCAIIMOHHBIM *UCTICPCUOHHBIM

23. Ypauenue 1 = CRT(3akoH Bant-I'odda), xapakrepusyroiiee

3aBHCHMOCTh OCMOTHYECKOTO JaBJICHUS OT KOHIIEHTPAIUU TEMIICPATYPBI,

MIPUMEHUMO® TOJBKO K pacCTBOpaM HEIJIEKTPOIUTOB

* K JITOOBIM PacTBOpaM * K pacTBOpPaM CIIa0bIX JIEKTPOIUTOB

* TOJIBKO K PaCTBOPaM CHJIBHBIX 3JIEKTPOJIUTOB

24. VIaMeHeHne CMaurMBaeMOCTH TBEPABIX Tell 1o nericteuem [TAB

WCTIOJB3YIOT MPU® BOCCTAHOBJICHUHN METAIIOB *(IIOTALIUHU PY/I

* PACTBOPEHUH SJIEKTPOJIUTOB *CUHTE3€ aMMUaKa

25. Pa3pymieHreM moJIMMepoB MO JEHCTBHEM (PH3UKO-XUMHUYECKUX

(haKkTOpOB HA3BIBAETCS® ECTPYKIHUS *ACBYIKaHU3ALINS

* nectabunmn3anus *aecopOuus

26. OnuroMepsl OT MOJIUMEPOB OTIUYAOTCS

* IPOCTPAHCTBCHHBIM CTPOCHHEM *XapaKTePOM CBSI3Ci

* MEHBIIIEH MOJIEKYJISIPHOW MacCOM *IIPUPOJOH MOHOMEPA

27. KomnougHbIe 4acTHUIIBI, B KOTOPBIX PACTBOPHUTENH (BOA) B3aMMO-

JIEHCTBYET C s[paMH KOJUTOMIHBIX YACTHII, HA3bIBAIOTCS

* TUAPOPMIBHBIMH * TETEPOTeHHBIMU

* TUAPOTEHHBIMH *THIPO(YOOHBIMU

28. duznveckas acopOIHs OT XUMUYECKON OTIINYAeTCs

* HU3KUM TETIOBBIM 3((HEKTOM U 00paTUMOCTHIO

* BHICOKUM TEIJIOBBIM 3 (HEKTOM 1 HEOOPAaTUMOCTHIO

* BBICOKUM TETTIOBBIM 3 (HEKTOM B 00paTUMOCTHIO

* HU3KUM TEIIOBBIM 3 (HEKTOM U HEOOPAaTUMOCTHIO

29. MonspHast Macca He3JIeKTpoauTa, pactBop 11,6 r koroporo B 200 r

BoAbI 3aMep3aeT npu —1,86°C (Ku2o =1,86 rpangxkr/mons), paBHa

* 116 +29+ 58 «232

30. [MomumepsI, 0Opasyrommecs: B pe3yabTaTe CIIMBKA [EeTnel pu

BYJIKQHHU3AIUU U NP MOTYYCHHH TEPMOPEAKTUBHBIX CMOJI, Ha3bIBAIOTCS

* TEPMOIUTACTUYHBIE *CTEPEOPETYIISIPHBIC

* pa3BETBICHHBIC *CETUATHIC

31. Koarynupyrolee 1eiicTBHAE Ha 30J1b, TIOTYYCHHBIN TI0 PEaKITUU

AgNO3+NaCl (u36b1TOK)—>AgCI+NaNO3,

OyIyT OKa3bIBaTh

* KATHOHBI DJICKTPOJINTA *KaTUOHBI M aHHOHBI OJTHOBPEMEHHO

* AaHWOHBI MIEKTPOJIUTA *HEUTPATEHBIC MOJICKYJTBI

32. B xayecTBe HU3KOMOJIEKYISPHOTO BEIIECTBA B PEAKIIMH MOJIUKOH-

neHcaruu vaimie Bcero oopasyercsie NaCl «H2Se CO2 «H20

33. IloBepXHOCTHO-aKTUBHBIM SIBJISIETCSI BEIIECTBO, (hOpMYyIia KOTOPOTO

UMECTBU/]I
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* C17H35COONa «CH3COONa

* Na2S04 -H2S04

34. HeliTpanuzanus >IeKTPUUYECKOTO 3apsia U yaaleHHe THAPaTHOM

000JI0UKH KOJIIIOUTHON YaCTUIIBI BHI3BIBAET UX

* [IepepacupeieieHue *pa3pylieHue

* repe3apsiiKy *CTaOUIN3aIUIo

35. OCHOBHO# XapaKTEPUCTUKOMN TUCIIEPCHON CHCTEMBI SIBIISIETCS

YacTHUIl JUCTIEPCHON (ha3bl

* opma *koIMUECTBO

* Macca *pazmep

36. [Ipu momHOM (hepMEHTATUBHOM THPOJIN3E OEIKOB 00pa3yeTcsi cMech

* AMUHOB *KapOOHOBBIX KHCIIOT

* aMUHOKHCIIOT *YTJIEBOJOB

37. Jlns mporecca aacopOLuu CrpaBeiIMBbl COOTHOIICHUS

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

*AG <0; AS>0°+AG>0; AS> 0

38. Merox aHanm3a, OCHOBAHHBIN HA 3aBUCUMOCTH JICKTPOIIPOBO/I-

HOCTH PacTBOpa OT KOHIIEHTPAIMH SJIEKTPOJIUTA, HA3bIBACTCS

* KYJIOHOMETPUS *TIOTCHLIUOMETPUS

* KOHAYKTOMETPHS *TIossporpadus

39. Jlns moay4eHust UCKYCCTBEHHBIX OJMMEPOB UCTIOIB3YIOTCS peaKINU

* MOJIUKOHJICHCALIUHU U THIPOJIN3a

* MOJIMMEPU3ALIUU U dTePUPUKAITUU

* MOJTUMEPHU3AINH U TIOJTUKOHACHCAIINH

* IOJIMMEPU3ALUU 1 U30MEPHU3AIUU

40. B KOJITOMTHOM PacTBOpPE, MOTYYCHHOM IIPH B3aUMOICHCTBUH

130bITKa MOM/IA KISl C HUTPATOM cepedpa, MOTEHIIUATONPEISISIFOIINM

spisiercs noH® K+ *NO3z— Ag+ -+ J —

41. KonnuecTBeHHON MEpOH aicOpOIIMU CITY>KUT BEIMUNHA, €IUHUIIEH

M3MEPEHUsT KOTOPOH SBISIETCS

* MOJIb/M2 *T/11* T/M *MOJIb/IT

42. I'pyboaucriepcHbIE CHCTEMBI, B KOTOPBIX JUCHEPCHOHHOW CPENOi SIBISIETCS KUAKOCTH, a
JCTIEpCHOM (ha3oil — TBepoe BELIECTBO, HA3bIBAIOTCS

* CYCIIEH3USIMU *adPO30JITMH

* SMYJIBCUSIMU *TICHAMH

43. B MeTo/1e SKCTPAKIIMK B KAYECTBE SKCTPATEHTOB Yallle APYTUX UCTIONB3YIOTCS

* CUJIbHBIC KHCTIOTHI *HEOPTaHNYECKHE BEIIECTBA

* CWUIbHBIE OCHOBAHHMS *OpPTaHNYECKUE BEIIECTBA

44. TIpu npoX0KIEHUH CBETOBOTO MOTOKA Yepe3 KOJUTOUIHBIN pacTBOp Habmogaercs audpak-
IIMOHHOE PaCCesTHUE CBETa, Ha3bIBAEMOE

* konyc Ctokca *konyc TuHgans

* 3pdexrt Panes expdext ynpra-Tapam

45. MetogamMu KOHTYKTOMETPUH MOYKHO aHAJIM3UPOBATh TOJILKO BEIIECTBA, SBISIONIUECS

* KOJUTOUJJAMH *BBICOKOMOJIEKYIISIPHBIMH

* TUDJICKTPOIIUTAMU *ITEKTPOTUTAMU

46. MeTo/1 KyTOHOMETPHH OCHOBaH Ha 3aBUCHMOCTH KOJHYECTBA BBIICIMBIIETOCS Ha AIIEKTPO-
JlaX BEIIECTBA OT

* MOTEHIMAJIA YJIEKTPOJIA *KOJMYECTBA DIIEKTPHUECTBA

* AnuHBI BoJHEI *DJ1C

47. B crieKTpaJIbHBIX METOJIaX aHaIN3a BETUIMHOM, MPOMOPIIMOHATBHON KOJUYECTBY OIpee-
JSIEMOTO BEIIECTBA, SIBIISAETCS

* ONITHYECKAs IUIOTHOCTH *CHJIA TOKA

* HaIPsHKEHUE TIOJIS *AJIEKTPOIHBINA MOTSHIINAT

48. Pabota, HeoOXoauMmas JUIsl 00pa30BaHUs €IMHUIILI TUIOMIAA TTOBEPXHOCTH pasjena ¢as,
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HA3bIBACTCS

* SHEPTrUeil pacIIMPEHUs *yACIbHON TOBEPXHOCTHIO

* IOBEPXHOCTHBIM HATSKEHUEM *TIOBEPXHOCTHBIM MOTEHIIMATIOM

49. PactBop ameroHa B 200 r Boxabl (KoH20=0,52 rpagxKr/mMoJib)KHIUT MPU TEMIIEpaType
100,26 -C. Macca anieroHa B BOJ€ paBHa

*29r58T

*1,5r87r

50. CyMmMapHBIii 3apsij] BCEX YacTHIl, 00pa3yIoMuX MUIIEIITY,

* paBEH HYJIO *POOHAs BEIMYUHA

* MOJIOXKUTEJICH *OTPUIIATEICH

51. Metop ompesenieHusT BEIIECTB, OCHOBAHHBIM HAa WX Pa3IMYHON CIIOCOOHOCTH ancopoupo-
BaThCsl, HA3bIBACTCA

* xpomarorpadus etonorpadpus

* moJisiporpadus *criekTporpadus

52. BydepubiMu cBOWCTBaMH 00J1a1a€T PacTBOP, COACPIKAIIMIA BEIIECTBA

* CH3COONa u CH3COOH *Na2S04 u H2S04

* KCluHCI «CH3COOH uNaCl

53. YpaBHeHuUE peakluu, Al KOTOPOU SHTPONUS YMEHBIIIAeTCs, UMEET BH]L

* 2CH4(r)=C2H2(r)+H2 (r) *C2H2(r)+H2(r)=C2H6 (1)

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

54. MeTo1, OCHOBaHHBIHM Ha IMOTJIONICHUH (aICOPOIIMH) 3JIEKTPOMArHHT-

HOTO M3JIyYCHUS aTOMAMH BEIIECTBA B CBOOOTHOM COCTOSIHUU, HA3bIBACTCS

* ATOMHO-3/ICOPOIIMOHHBIM *3MHUCCHOHHBIM

* CIIEKTPOPOTOMETPUICCKUM *JTFOMHHECIICHTHBIM

55. TIpumepoM cucTembl, B KOTOpPO# AucriepcHast pa3a v JuCIepCruoH-

Hasi cpefia — KUJIKOCTH, SIBISIFOTCS

* B30UTHIE CIIMBKH *MaliOHE3

* a’PO30JIb *)KeIIe

56. MeTto, 0CHOBaHHBIM HAa U3MEHEHUH JIEKTPOIIPOBOIHOCTH PacTBO-

POB HJTH PACILIABOB JJICKTPOIMTOB, HAa3bIBACTCS

* KyJIOHOMETpHUEH *crieKTpodoToMeTpueit

* KOHIYKTOMETPHUEHN *TTOTEHIIUOMETPUEI

57. BemiectBa (anicopOeHThI), CIOCOOHBIE 0OMEHUBATHCS MOHAMHU CIIOJABIDKHOM (ha3oi, Ha3bl-
BAIOTCSI®* HOHUTAMH *0CATUTEIISIMHA® YKCTPAreHTaMH *HOCUTEIISIMU

58. Ilpu yBennyeHHH KOHIIEHTPAIMU BeUlecTBa (aCOpOUPYIOIIErocs OTPULIATENbHO) MOBEPX-
HOCTHOE HATsDKEHUE pacTBOpa

* YMEHbIIIAeTCs

* MEHSIETCSI HEOTHO3HATHO

* YBEJIMUMBACTCS

* CHaJaJla yMEHBIACTCSI, & TOTOM YBEITUYHBACTCS

59. MuHUMabHas KOHIIEHTPAIUS dJEKTPOIUTA, HE00X0uMast

JUTSL KOATYJISIITUH OTTPEISIICHHOTO KOJIMYECTBAa KOJUTOUHOTO PacTBOpa 3a

OTIpeIeTICHHBIN MTPOMEKYTOK BPEMEHH, HA3bIBAETCS Koa-

TYJISITIN

* IOPOTOM *KOHCTAHTOM

* KOO HUITUEHTOM *TIPEICTIOM

60. MeTo 1 BOIbTaMIIEPOMETPUN OCHOBAH Ha MPSMO MPOMOPIHUOHAIBHON 3aBUCHMOCTH MEXAY
KOHIIEHTpallUei BelecTBa U

* CUJION TOKA *HAIMPSKECHUEM

* yactotou *3J[C

61. Ecnu st HEKOTOPO# peakiuu AH= —50x/I>x/Mo11b, a AS®=—100 Jx/monbxK, To oHa

* HaXOJIUTCS B KOJICOATEITLHOM PEKHME

* IPOTEKaeT B 0OpaTHOM HaAIpPaBICHUU

* HaXOJIUTCS B PABHOBECUH
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* MPOTEKAET B MPSIMOM HAIPaBICHUU

62. MeTo/ BblAENEHUSI BEIECTB, OCHOBAHHBIM Ha UX CIHOCOOHOCTH MEPEXOJIUTH U3 TBEPAOTO
COCTOSIHUS B Ta3000pa3HOE MPU HEBBICOKUX TEMIIEpaTypax, Ha3bIBaeTCs

* TUCTHILISIUS *3KCTPAKIIUS

* cyOnmuManus *xpomarorpadus

63. OCHOBOI1 KyJTOHOMETPUYECKOTO METO/1a aHAIK3A SIBJISIETCS YpaB-

Henuee ['ecca *@apanes * Hepucra *Jlambepra — Byrepa-bepa

64. KonueHnrpaiiys moBepXHOCTHO-aKTUBHOTO BEILIECTBA B IOBEPXHOCT-

HOM CJIO€ B CPAaBHEHMHM C €r0 KOHIIEHTpalueil B 00beMe

* OJIMHAKOBAsI *MEHSETCSI HEOJHO3HAUHO

* 3HAYUTEIHHO HIKE *3HAYUTEIIBHO BBHIIIE

65. Cpenu nepeurciaeHHbIX MOHATHH XuMuu BMC iiHuM sBIsieTcst

* TOMOIIOJIMMEPU3ALHS *CONIOJIUMEPU3ALIHS

* cyOIUMAIHs *TIOJHKOH IEH AU

66. PasnuuHas okpacka JTUCTIIEPCHBIX CUCTEM 3aBUCHT OT
JTUCTIEpCHOM (ha3bl

* pa3mepa 4acTuIl *(POPMBI YACTHIL

* SHEPTUHU YaCTHUIl *CKOPOCTH JBUKECHHS

67. JInst KOMMYEeCTBEHHOTO OMHMCAHUS MPOoIecca aacopOMK UCTIONB3YIOT SMIIUPUIECKYIO dop-
MYy

* Pebunpepa *bpynaysepa

* Tennepa *®@pennummxa

68. 3aBUCHMOCTh KOJMYECTBA IMOTJIOLMIEHHOTO0 00pa3lioM M3Iy4YeHHs] OT KOHIICHTPAIMH U TOJI-
IIMHBI TIOTJIONIAIOIIETO CJI0S ONMMCHIBAETCS 3aKOHOM

* Ban-/lep-Baanbsca *Bant-I'odda

* OuinmteitHa *JlambGepta — byrepa-bepa

Cocrasutens (n): MBanos @.U.- npodeccop kap.EH/I, 1-p xum. Hayk

(Ppamunus, unuyuanst u dorxcrocms npenodasamensi (eit))
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