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YTBepxkaeHa YUEHBIM COBETOM (haKyabTeTa
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Ha 2021 rox Habopa

Onobpena Ha 3aceJaHUU METOAMYECKON KOMUCCUHU
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Onobpena Ha 3aceqannu Kadeaps EJ]
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OnoOpeHa Ha 3aceJaHud METOAMIECKON KOMUCCUU
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OnoOpena Ha 3acenanuu kadeaps! EJI (mpotokos Ne 5 ot 13.01.2025) A.T". XKXykoBa
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1.11leab AMCHMIIMHBI.
B pesynbrare 0cBOCHHUS JaHHOW AUCHUIUIMHBI y 00y4YalOIerocs: JOJKHBI ObITh C(HOPMUPOBAHBI
KOMITETEHIIMM OCHOBHOM TTpodeccCHoHaIbHON 00pa30BaTebHOM TpOrpaMMBbl OaKaiaBpuara:
MK-1
®opmupyemMble KOMIIETEHIIUH
Tabmuna 1 - @opMupyemble IUCHUILTHHON KOMIIETCHIUU

HanmenoBanue BUJa | HammeHoBaHUE Kox u HazBaHue KOMIIETEHIINHT
KOMITCTCHITUH
(yHusepcansuas, KaTeropun (rpymmbr)
obwenpogeccuoHanvras, KOMIIETECHIINN
npogheccuonanvras)
npodeccuoHanbHast buonorus u Xumust [IK-1 CnocoOeH mNpuUMEHSTh 3HAHHS B

o0yacTu OMONOTHH U XUMUU ISl PEIICHUS
NMPUKJIAJHBIX  3aJa4  00pa3oBaTeIIbHON
NIEATEIILHOCTH

NHaAuKATOPHI J0CTHKEHUST KOMITEeTeH Uil
Tabnuna 2 — MTHAMKATOPBI AOCTHXKEHHsI KOMIETEHIINH, (hOpMUpyeMble TUCIUIUTMHOM

Kon u Ha3BaHue | MHaukaTopbl JOCTHKEHMS | JIMCIIUILIINHEI u MPaKTUKH,
KOMITCTCHITUN komreTeHiuu mo OITOI dbopmupyromme KOMIICTECHITUIO
OIIOII
[1K-1 Cnoco6en npumensts | [IK-1.2 O6manaer HaBbikamu | 51.0.09 Metoasl uccnenoBaHus B
3HaHHUA B 00JIaCTH HCITOJIb30BAHUS B | JEATEIBHOCTH IIeJarora
OMOJIOTHU M XUMUH IS npodeccuoHaIbHOM b1.0.11.01 IuTomorus ¢ ocHOBaMu
peureHus NpuKiIagHbIxX o0pa3oBaTeNnbHOI THCTOJIOTUH U SMOPHONOrHH
3a1a4 00pa30BaTENbHOM JESATENBHOCTH 51.0.11.02 3oonorus
JEATENLHOCTH CHCTEMATH3UPOBAHHBIX 51.0.11.03  boranuka ¢ ocHosamnu
TeOpeTHYECKHX - MI/IKpO6I/\IIOJ'IOFI/II/I u (uznonorun
MPAKTUYECKUX snanmif | Do
b1.0.11.04 Araromus delloBeKa
XUMHHCCKHAX HAYK 51.0.11.07 OO01mast 3xoiorus
b51.0.11.06 ®usuonorus deioBeka M
JKNBOTHBIX

b51.0.11.08 buoxumus
b1.0.11.09 Monekynspnas Ouonorus

1 F€HETHKA
b1.0.11.10 Teopus »BOMIOITINH
b1.0.11.05 ITouBoBeneHME C

OCHOBaMH 3eMJIC/ICIIUS

b1.0.12.01 OCHOBBI CTEXHOMETPUH U
XHUMUYECKOT0 SKCIIEpPUMEHTA
b1.0.12.02 Ob6was u HeopraHuyeckas
XUMUS

b1.0.12.03 Oprannueckass XuMHAS H
OCHOBBI CyNIPaMOJICKYJISIPHOM XUMHUHU
b1.0.12.04 dusnyeckas /|
KOJIJIOMAHAs1 XMMHUS

b1.0.12.05 AnanuTtudeckast XuMust
b1.0.12.06 OcHOBBI MUHEpPATIOTHHM W
KPUCTAJIOXUMHUH

b1.0.12.07 IlpuknagHas XdMHS H
OpPraHMYECKHIA CHHTE3

b1.0.12.08 Xumust
BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUN
b1.0.13 Meronuka oOy4yeHuss w
BOCITUTAHUS 110 MIPOPIITIO OUOTOTHS
b1.0.14 Meroauka oOydeHUs H
BOCHHTAHUS 110 TPODIITIO XUMUS
b1.B.02 ®usuyeckas reorpadust
b1.B.03 Buoreorpagus

b1.B.04 DOkonorus pacTeHUd W
YKUBOTHBIX




Kon U
KOMIICTCHIIUN

Ha3BaHUC

WHukatopsl TOCTHIKEHUSI
koMmnerenruu mo OITOIT

JMCIUITIINHBI " NPaKTHKH,
dopmupyromme KOMIIETEHIINIO
OIIOIT

b1.B.05 DBomonnonHas (GU3HONIOTHS
b1.B.06 OCHOBBI TOKCHKOJIOTHH
b1.B.07 XuMus TIePEXOTHBIX
3JICMEHTOB

b1.B.08 Xumudeckuii SKCTIEpUMEHT B
IIKOJIC

b1.B.JIB.01.01 [Ipodpunakrrka
BPCIHBIX MPUBBIUCK U (OPMUPOBAHUE
3I0pOBOro 00pa3a KU3HH
b1.B.JIB.01.02 buonorus mojma wu
PENPOAYKTUBHOE 3I0POBhE
b1.B./1B.02.01 Xwumust OGHOIOTHYECKH
AKTHUBHBIX BEILECCTB

b1.B.JIB.02.02 IIpupoausie u
CHHTETHYCCKUE aHTHOKCUAAHTEI

B2.0.01(Y) O3HakoMUTEIbHAS

IIPaKTHKA. 3HaKOMCTBO c
o0pa3oBaTeNbHON OpraHu3aIuen
Bb2.0.02(Y) [IpoekTtHO-
TEXHOJIOTHYecKas MPaKTHKA.
Y4eOHo-HcCIe10BaTENbCKAs u
MIPOEKTHAsI JeSTeNIbHOCTD
IITKOJIbHUKOB

Bb2.0.05(IT) TexHomornueckas
(IPOEKTHO-TEXHOJIOTUYECKas)
MpaKTHKA. VY4ebHo-
UCCIIeIOBATENIbCKass M MPOEKTHAs
NeSITeNIbHOCTh IIKOJIbHUKOB

b2.0.06(I1) [Tenaroruyeckas
npaktuka. OCHOBHas 1IKOJIa
b2.0.07(I1) [Tenaroruyeckas

npaktuka. Crapias mkosa
B2.B.01(Y) TexHonoruueckas

MPaKTHKA

B2.B.02(Y) TexHonoruueckas
MpaKTHKa. [IpakTuka o
CUCTEMATUKE pacTeHui u

300JIOTAH TTO3BOHOYHBIX
B2.B.03(VY) TexHomornueckas
MpaKTHKa. [IpakTuka o
IIOYBOBEICHUIO C OCHOBaMH
3eMIIEACTUS

B2.B.04(Y) TexHonoruueckas
npakTuka. KoMiuiekcHas mpakTuka
MO0 XUMHUH

B2.B.05(Y) TexHomornueckas
npaktuka. KoMiuiekcHas mpakTuka
110 OMOJIOTHH

b2.0.08(I1x) [Tpenaumiomuas
MpaKTUKa

Bb3.01(I") logroroBka k cmaye u caada
rOCYJJApCTBEHHOTO DK3aMeHa

b3.02(J1) Bemomnenne w  3amwmra
BBIITYCKHOM KBaTM()UKATMOHHOM
paboThI




Kon U
KOMIICTCHIIUN

Ha3BaHUC

Nuankatopel
kommerenuu mo OITOIT

JOCTHIXCHHUA

JMCIUITIINHBI " NPaKTHKH,
dopmupyromme KOMIIETEHIINIO
OIIOIT

OT/.02 ®u3nonorus KUBbIX CUCTEM

3HaHus, yMeHusl, HaBbIKM (3YB) no nucuuminHe
Tabnuia 3 — 3HaHus], yMEHWsI, HABBIKU, POPMUPYEMBIC TUCITUTUIMHOMN

Kon u Ha3BaHue | MHaukaTopbl AocTWKeHUs | 3HaHMs, YyMeHus, HaBbliku (3YB),
KOMITCTCHITUH KOMIICTEHITUH, (dbopMupyeMble TUCITUTUTHHON
3aKpeIICHHBIC 3a
U CLUILINHON
IIK-1 Cnocoben IIK-1.2 O6nagaer 3namo:
NPUMEHSTh 3HAHUS B HaBBIKAMHM  HCIIOJIL30BaHUS - OCHOBHBIC IIOHSATHS KIIACCHYCCKOM
obJsacTy OMOJIOTHH U B poeCCHOHANTBHON | U PUBNIECKON XUMUU;
XUMUU JUIsl peLIeHUs o0Opa3oBaTenbHOMI - (QyHOaMEeHTalbHBIE  3aKOHBI,
MPUKJIATHBIX 3a/1a4 JIEITEIBHOCTU SBJICHUSI W  TIPOLIECCHI, H3ydaeMble
00pa3oBaTEbHOM CUCTEMATU3UPOBAHHBIX XUMUEH;
eITEIIBHOCTH TEOPETHUCCKUX n - KJACCHUYECKHE U COBPEMCHHBIC
MPAKTUIECKHIX 3HAHUH | METOIBI aHAIM3a BEICCTB.

XUMHYCCKUX HAYK

- crneuu(UYecKyr0o XHUMHUYECKYIO

TEPMUHOJIOTHUIO;
- METOJINKH BBITTOJTHCHUS
1ab0pPaTOPHO-TIPAKTHYECKUX u
AKCIEPUMEHTAIBHBIX XHUMHYCSCKHIX
HUCCIICIOBAHMI.
Ymemo:

- JIOCTYITHO OOBSICHATH OCHOBHBIE
XAMHAYECKHE TEPMHUHBI, TOHATUS U
3aKOHBI, ACCOIIMUPOBAHHBIE C 00JIACTHIO
U3yUYCHUS,

- TPOBOAWTH AaHAIU3 BEIIECTB C

MTOMOMUIBIO KJIACCUYECKHUX u
COBPEMEHHBIX METOJIOB.

- HUCHOJBb30BaTh  XUMHUYECKHE
3HAHUS B npodeccuoHaIbHON
NesITeNIbHOCTH;

- TUTAHUPOBATH BBITIOJTHEHUE
71a00paTOPHO-TIPAKTUIECKUX u
AKCIIEPUMEHTAILHBIX XUMHYECKHUX
HCCIICIOBAHNM];

Bnaoempw:

- OCHOBHbBIMH XHMHYCCKHMHU H
(bH3I/I‘IeCKI/IMI/I INOHATUAMH, 3HAHHUAMHU

3aKOHOMEPHOCTE XUMHUYECKUX
MPOLIECCOB U SIBJICHHUIA;

- TOpaKTHYECKMMHM  HaBBIKAMH
aHaJIM3a BEIECTB.

- cnenuduron METOIUK
BBITIOJIHECHUS nabopaTopHo-

MPAKTUYECKUX U HKCHEPUMEHTAIBHBIX
HUCCIIENOBAHUM.




2 O0béM ¥ TPYI0EMKOCTD TUCHHUILINHBI 10 BUAAM Y4eOHbIX 3aHATHI. PopMbl

MPOMEKYTOYHOI aTTeCTAlMHU.

Tabnuna 4 — O0beM U TPYAOEMKOCTh AUCIUTIIMHBI IO BUJIaM YICOHBIX 3aHITHIA

OOmiast TpPylLOeMKOCTh ¥ BHUABI yueOHOH palboThI IO

O06BEM Yacos 1o
dbopmam oOydeHus

JTUCIUILIMHE, IPOBOJIMMBIE B pa3HbIX (hopMax

0P0

1 O6mas Tpy10eMKOCTh T CIUTIITHHBI

216

2 KonrtakTHas pabora 0OydyaloUIMXCsl C IPerojaBaTeieM
(o BuIaM y4eOHBIX 3aHSTHIT) (BCETO)

AynuTopHas paboTa (Bcero):

86

B TOM YHCJIC:

JIEKI[UHA

32

MPAKTUYCCKUC 3aHATHUA, CCMHUHAPbI

MPAKTUKYMBbI

1abopaTopHbIE pabOThI

54

B HHTEPAKTHBHOU hopme

B JICKTPOHHOU (hopme

Bueaynutopnas pabota (Bcero):

B TOM  4YHCIe, WHIUBUIyaJbHas  paboTa

00y4JaronmMXxcs ¢ mpernoaBaTeaeM

MOATOTOBKA KYPCOBOM pabOTHI /KOHTAKTHAs paboTa

IpyIIoOBas, WHAWBUIyaJIbHAass KOHCYJIbTALUSA U
UHbBIE BUIBI y4eOHOM NeSITeTbHOCTH,
pelyCMaTPUBAIOIINE TPyTIOBYIO U
WH/IMBUTYaJIbHYIO 00yJaroIuXxcs c
npernoaaBarenem)

pabory

TBOpYecKas pabora (3cce)

3 CamocTosTenbHast paboTa o0ydaromuxcs (BCero)

94

4 TIpoMexxyTouHasi aTTeCcTalus 00yJaromerocs

3auer — 3 Kypc 5 cemecTp
Ox3ameH — 3 kypc 6 cemectp 364

3. Y4eOHO-TeMaTH4eCKHUI IVIAH U COAePKAHUe JAHCHMIIJIMHBI.

3.1 YueOHO-TEeMATHUYECKHI IIJIAH

Tabnuna 5 - YueOHO-TeMaTUuYeCKUi TUIaH 09HOU popmbl 00yUueHUs

8 Buabl yueOHbIX 3aHATHH, BKIIOYAS
[
= S CaMOCTOSITEJIbHYIO PadoTy
s é g o0y4yawmuxcsi H TPYA0€MKOCTh
5.2 9 Dopmbl
© 83 (B yacax)
Ne Pasznea C =3I TeKyllero
< ayAuTOpPHbIE camMocTosiTe
n/n AUCHHUILIMHBI = KOHTPOJIs
B y4yeOHbIe 3aHATHA  |JbHAs
ycneBaeMoCTH
BCEro | JIEKIMM | ceMHHapbl, |padora
npakTuyeck |00y4aromux
e 3aHATHA |CH
5 cemecTp
1. | ArperatHoe coctosHue | 12 2 4 6 KonTponbhas
BelleCTBa paborta
2. | Xumuyeckas 20 4 8 8 Onpoc, oTuér o
TepMOJUHAMUKA BBITIOJTHEHUH
MPAaKTUYECKOMN
paboTHI
3. | Xumunueckas KuHetuka | 18 4 6 8 KonTpoibHas
paborta
4. | Xumnueckoe u (azoBoe | 22 4 8 10




2 Buabl yueOHBIX 3aHATHH, BKJIKOYAs
= S CaMOCTOSITEJIbLHYIO padoTy
g ; § oOyuawmmuxcsi 4 TPYI0eMKOCTh
S 2 § (B yacax) ®opmbI
Ne Pa3znen S =3I TeKylIero
z ayIUTOPHBIE caMocCTosTe
n/n JMCIMILTHHBI =y KOHTPOJIA
b= yuyeOHbIe 3aHATUA  |JIbHAs
ycneBaeMoCTH
BCEro | JIeKIuM | ceMuHapel, |padora
npakTH4eck |00y4aromx
e 3aHaTusa | CH
paBHOBECHS
3auer
HTroro 2 cemecTp 72 14 26 32
6 cemecTp
5. | YueHue o pacTBopax 40 6 12 22 KontponbHas
DIEKTPOXUMUS paborta
6. Komnonnnast xumus 68 12 16 40 NuauBuyansH
oe 3aJaHue
IK3aMeH 36
HTroro 3 cemectp 144 18 28 62
Bcero: 216 32 54 94
3.2. Copeprxanue 3aHATHI IO BUJAM Y4eOHO padoThI
Ta6mmma 6 — CoaeprkaHue TUCITUTIITUHBI
Ne HaumenoBanmue pasaena
Conep:xanue
n/n TUCIHUIIINHBI

S cemecTp

Pa3nes 1.ArperatHoe cocTosiHUE
BEILIECTBA

Cooepoicanue 1eKyuoHH020 Kypca

1.1.

ArperaTHoe COCTOSIHUE
BenlecTBa. ['a3006pa3Hoe
COCTOSIHHME BEIIECTBA

CocrosiHuE BellecTBa, MapaMeTpbl COCTOSHMS BEIECTBA.
["a3006paznoe COCTOSIHHE BEILECTBA, OCHOBHBIE
XapaKTEPUCTUKU Ta30B, UJCAIBHBIA M pEajbHbIA Ta3bl,
ra3oBbl€ 3aKOHBI, CMECH MJCAIbHBIX Ia30B, MaplUaIbHOE
JIaBJICHUE Tra3a, KMHETUYECKas TEOpHUs Ta30B, peajibHbIC
ra3pl, (akTop CXKUMAEMOCTH. YPaBHEHHUS COCTOSHMUS
pEATLHOTO Y UJEAJIBHOIO T'a30B.

1.2

ArperaTHoe COCTOSIHUE
BelecTBa. JKuakoe u TBepioe
COCTOSIHUS BEIIEeCTBA.

Kunkoe cocrossHMEe BelecTBa ONMXKHHUM — TOPSIOK,
(bakTOphl, BIAUSIONIME HA CBOMCTBA JKUJIKOCTEH, CBOMCTBA
KUAKOCTEH (TUIOTHOCTH,MOJISIPHBI O0BEM KHIIKOCTEH,
MOBEPXHOCTHOEC  HATSDKCHHWE,  TEKy4ecThb,  BSI3KOCTB
TUHAMHYECKass W KHHEeMaTudeckas, mnapooOpa3oBaHHUE,

KOHJIEHCAllUsd,  HACBIIIEHHBIM  map,  KpUTHYEcKas
Temneparypa U pAasieHue). TBeppoe arperaTHoe
COCTOSIHUE, KPHUCTaNINIECKOE, amop@dHoe,
aHM30TPOIHOCTD, M30TPOIHOCTD, MOHOKPHUCTAJIJIBI,

KPUCTAJUIOTUAPATHI, KUIKOKPUCTAJUIMYECKOE COCTOSHUE
Belectnsa.l l1azma

Temvl 1abopamopuwlx 3aHAMUL

TEPMOAUHAMHUKA

1.3 | [Ipuemsl paboThI ¢ Ta3aMu B [lonmyyeHnue pasnuYHBIX Ta30B, XpAaHEHHE TIa30B,
nabopaTopuu cobupanue. OUYHCTKA, CyIIKa H TOTJIONMICHHE Ta30B.
Pemenne 3amad ¢ WCMONB30BAHMEM Ta30BBIX 3aKOHOB,
YpaBHEHHUS COCTOSIHUS I€aJIbHOTO rasa.
2 Pasznen 2. Xumnueckas




n/n

HaumenoBanmue pasaena
TACHHUILINHEI

Conepxanue

2.1

IlepBoe Ha4YaJI0 TEPMOJUHAMUKH.

OCHOBHBIE TIOHATHA W BEIMYHMHBl XUMHUYECKOU
TEPMOJUHAMUKU. TepMoanHaMuueckas CUCTEMA,
KJaccu(UKaluusa: MO COCTOSTHHIO, 10 B3aUMOJIEHCTBHIO C
OKpyXKarome cpenod, mno uyumcay a3, [0 YHCIy
KOMIIOHEHTOB. Cocrosnne CHUCTEMBI. OyHKIMH
COCTOAHMS. TepMOoIMHAMUYECKUE NIPOLECCHl. BHYyTpeHH s
SHEprus, KOJIMYECTBO TEIUIOTHI, TEIJIOEMKOCTh, padoTa.
Ileppoe Hauano TepMOAMHAMMKHA. MareMaTudeckoe
BBIP@)KEHUE IIEPBOro Hayayua, (OPMYIMPOBKH 3aKOHA.
Ontanenus. CraHmapTHas OSHTaIbNUS  OOpa3OBaHUS
BEIICCTBA, CTAHJAPTHAs DHTAJIbIIUS CrOPAHMs BEIIECTBA.
TennoBoil apdexT xumuyeckor peaxiuu. 3akoH ['ecca.
Pacder cTtaHmapTHOW TEMJIOTHl XMMHUYECKOW pEaKIMHu IO
CTaHJApTHBIM TeIIoTaM oOOpa30BaHUS M  CrOpaHHs
BeniecTB. lIpuMeHeHne nepBoro Hayajla TEPMOJUHAMUKH
K OwmocucremMaMm. 3aBUCHUMOCTh TEIJIOBOTO 3(dekTa
XMMHYECKOM pEeaklMM OT TEMIeparypbl, YPaBHCHHE
Kupxroda. TemnoTsl  pacTBOpeHHs, COJbBaTalluy,
HEeUTpaIU3aluKI

2.2

Bropoe Hauano TepMOAMHAMUKH.
TepMoguHaMu4eckure
NOTEHLUAJBI. DHEPrUs
['enbmrosnbiia. DHeprus ['u60ca.

Bropoe Hawamo TepmoaMHaMuKHA. MaremaTtudeckoe
BbIp@XEHHE BTOPOro Hauana, (OPMYJIUPOBKH 3aKOHA.
OO6patumMbie U HeOOpaTUMBbIE MPOLECCHl. DHTPONHS U e
CBA3b C TEPMOAMHAMUYECKOW BEPOSTHOCTBIO CHUCTEMBI.
YpaBHenue bonbiMana. Pacuer n3MeHEHUs SHTPOIIUH IS
Pa3JIMYHBIX  HU30TEPMHUYECKMX M  HEU30TEPMHYECKUX
OPOIIECCOB W XMUMHMYECKOW peakiuu. AOcCoIoTHas
sutponus. Ilocrynat Ilnanka. TepmoanmHamMuueckue
noTeHnuansl. JHeprus ['enpmronbma. JHeprus ['nbbca.
Kputepuii  1OCTHXKEHUST  XMMHUYECKOTO  PaBHOBECHSA.
[IporHo3upoBanue  HampaBiI€HUS  CaMOIIPOU3BOJIBHO
MPOTEKAIOIIUX MPOLIECCOB B U30JUPOBAHHON M 3aKPBITOU
cucremax. CBoOomHass M CBs3aHHAs  SHEPrUM.
MaxkcuManbHass ¥ MakCUMalbHO TIOJie3Has pabota
npornecca. CrangaptHast sHeprus ['nb6ca oOpazoBaHHs
BEIIIECTBA, CTaHAapTHas dHeprus [ mo60ca OMOIOrHIecKoro
okucneHnus BemiectBa. CrangaptHas sHeprust [u06ca
peakiuu.

Temvl 1abopamopubix 3aHAMULL

2.3 | SIBnenus, HaOmrogaeMbIe IpU N3menenue TeMIepaTyphbl, W3MEHEHUE obbema,
pacTBOpEHUH pa3pylIeHue KPUCTAJUIOB M 00pa30BaHUE COJIbBATOB

2.4 | OnpeneneHue TEMIOThI OnpeneneHne TEMI0Thl HEUTpAIM3aLMKU CUIIBHON KUCIOThI
HEUTpaIU3aLUU CUJIbHOM IIETI0YbI0

2.5 | Onpenenenue TEMIOTHI OmnpeneneHue TEMIOTh 00pa30BaHUs KPUCTAJIIOTHApATa
00pa3oBaHus KpUCTAJUIOTHApaTa | cynbdara Meau.
Paznen 3. Xumnueckast
KMHETHKA

3.1 | Kuneruka xumuueckux peakuuid. | [Ipeamer XuMHueckoil KUHETHKM U €€ 3HAYeHUE JId

ouonornu. Kunermueckas kimaccuukanus XUMHUECKUX
peakuuii. MonekynapHocTh peakiuu. CKOPOCTh pEeaKIHHu.
@axTophl, BIMUSIOIINE Ha HEE. 3aKOH JIeHCTBYIOIIMX MacC.
Koncranta ckopoctu. KuHernueckue  ypaBHEHUA.
[Topsmok  peakuuu. [lepuox  moaynpeBpalleHUs.
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HaumenoBanmue pasaena
TACHHUILINHEI

Conepxanue

3aBUCHUMOCTh CKOPOCTHM pPEaKIUU OT KOHIIEHTpAIHH.
Kunernueckue ypaBHEHUS peakIuii MepBOTrO, BTOPOTO H
HYJIEBOTO  MOPSIKOB. ODKCIEPUMEHTAJIbHBIE  METObI
OTIpe/IeNIeHUs] CKOPOCTH M KOHCTAHTBI CKOPOCTH PEAKIIHH.
3aBUCHUMOCTh CKOPOCTH pEaKIMH OT TeMIepaTyphl.
TemmnepatypHblii KOAQQPHUIUEHT CKOPOCTH PEAKIUU U €To
0COOEHHOCTH 11 OMOXUMHUYECKUX TporieccoB. [TonaTue o
TEOPUU  AKTUBHBIX  COYJApCHHH. DHEPreTHUSCKUM
npoduiab peakuuu; SHEprus axkTUBALMH; YpaBHEHHE
Appennyca. [ToHsTHE O TEOpUH MEPEXOTHOTO COCTOSTHHUSL.
AKTHBUPOBAHHBI KOMIIJIEKC.

3.2

Karanmus u MmexaHu3Mel
XUMHYECKUX PEAKIU

Karamu3. ['oMOreHHelii M TETEpOTEHHBIM  KaTalu3.
DHEpPreTUYecKuii MpoQmiib KaTAIUTHUYECKOW PEaKIIUH.
OCOOCHHOCTH KaTaUTHYECKOW aKTUBHOCTH (DEPMEHTOB.
[TocnenoBarenbHble, MNapajlICIBHBIE W CONPSYKEHHBIC
peakuuu. llennele peakuuu. JlumuTHpyromas craaus
CJI0’KHOM peaKuum. Peakiuun B pacTBopax.
DOTOXUMUYECKUE PEAKIUU.

Temvl 1abopamopuwlx 3aHAMUL

3.3 | Cxopoctb xuMuueckux peakuud | CkopocTh peakunu. @akTopsl, BAUSAIOMINE HA HEE. 3aKOH
¥ (haKTOPEI, BIMAIONINE HA HEE JeUCTBYIOIKUX Macc. KoHCTaHTa CKOPOCTH.
Kunernueckue ypaBHeHUsA. 3aBUCUMOCTb CKOPOCTH
peakiuu OT KOHLeHTpauuu. KuHeTnueckne ypaBHEHUS
peaKIuil NepBOro, BTOPOro U HYyJIEBOIO MOPSIAKOB.
3aBUCUMOCTbH CKOPOCTH PEAKIIMHU OT TEMIIEpaTyphl.
Pemenue 3anau.
3.4 | OnpeneneHue KOHCTAHTBI OrnpezenieHre KOHCTaHThl CKOPOCTH PEAKIUU OKUCICHUS
CKOPOCTH PEAKIIMHU OKUCIICHUS MOJIUA KaJIUS epCynbPaToM aMMOHHUS
MOoJIUa Kalus nepeyibpaTom
aMMOHUS
Pa3nen 4. Xumuueckoe u
(¢a3oBoe paBHOBecHsI
4.1 | XuMudeckoe paBHOBECHE TepMonMHaMuKa XMMHYECKOIO PABHOBECHSA. 3aKOH
JIEUCTBYIOLIUX Macc. Koncranra XUMHUYECKOTO
paBHOBecHs. DakTOpbl, BIHSIOLIME Ha PaBHOBECHE.
IIpuanun Jle-llarense-bpayna. Pacuer paBHOBECHOrO
BBIXOJIa IPOAYKTOB peakuuu. BiusHue temmeparypsl Ha
paBHoBecue.  CrocoObl  BBIYHUCIICHHS KOHCTaHT
PaBHOBECHS C HCIOJIB30BAHHEM TEPMOJINHAMHYECKUX
BEJINYUH.
4.2 | ®a3oBOE paBHOBECHUE Tepmonunamuika ¢a3oBbIXx paBHOBecHil. (OCHOBHBIE

noHATUS: (a30BbIe Mepexofsl, (aza, KOMIOHEHT, YUCIIO
HE3aBUCHMBIX KOMIIOHEHTOB, ()a30BOE PABHOBECHE, YUCIIO
crerieHeil cBoOoabl. [lpaBunmo ¢a3z ['nbbca. daszoBbie
paBHOBECHSI B OJHOKOMIIOHEHTHBIX cHUCTeMax. CBs3b
MEXIy JaBJICHHUEM U TeMIlepaTypoi (a3oBbIX MEPEXOI0B.
YpaBHeHue Knaysuyca-Knaneiipona. ®dazoBble
quarpammbel.  Jlmarpamma coctosHust BoOAbl. (Da3oBble
paBHOBECHUS B JIBYXKOMIIOHEHTHBIX CHCTE€Max. PacTBOpEI
uJealbHbIe U peanbHble. PacTBOpBI JIETYyYUX JKUIKOCTEH.
3akoH Payns. OTkinoHeHus oT 3akoHa Paynsa. A3eoTpomnsl.
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HaumenoBanmue pasaena
TACHHUILINHEI

Conepxanue

Paznenenue aszeorponHbix cmeceid. [lepBbiii w1 BTOpOH
3akoHbl KoHoBanosa. [leperonka OMHAPHBIX KUIKOCTHBIX
cMeceil. B3anmonepactBoprumbie KUJIKOCTH.
OrpaHu4eHHO pacTBOpPUMBIE KUAKOCTU. JlMarpammsl
pactBopeHusa. CUCTEMBI C BEpXHEH, HUKHEN, C BEPXHEH U
HIDKHEH KPUTUYECKMMU TEMIIEPATYPaMU PACTBOPEHHSL.

Temuvi

1a60paAmMOPHbLIX 3aHAMUL

4.3

Xumuueckoe U (ha3zoBoe
paBHOBecHE

CMGH_IGHI/IG XUMHUYCCKOI'0 paBHOBECUA TIpU HU3MCHCHUU
KOHIIEHTpAllMi ~ pearupyronmx  BelIecTB.  BnusHue
TEMIIEpaTypbl Ha CMELIEHWE XHWMHUUYECKOTO PaBHOBECHS.
Penrenue 3amau.

44

[TocTpoenue quarpaMmbl
B3aMMHOM pacCTBOPUMOCTHU
cucTeMbl (heHO — Boja

[TocTpoenne auarpaMmbl
cucteMbl heHOT — BOIa

B3aUMHON  PAacTBOPUMOCTHU

4.5

ITocTpoenue quarpaMmsl
IUTaBKOCTH OMHAPHON CHCTEMBI
dbenon — HadTaTuH

[TocTpoenue auarpamMmbl IJIABKOCTH OWHAPHOM CHUCTEMBI
¢denon — HapTanuH

6 cemecTp

Pa3nen 5. Yuenue o pacrBopax,
3J1eKTPOXUMHUS

5.1

PactBopb!

OO6pasoBaHue pacTBOpPOB. PacTtBOpUMOCTS.
PacTBopuMOCTh  Ta30B B JKHJAKOCTSX,  B3auMHas
pPacTBOPHUMOCTh  KHJIKOCTEH, pPacTBOPUMOCTH TBEPIBIX
BEIIECTB B JKUJIKOCTSX, JaBJICHHE HACBIIICHHOTO Iapa
pa30aBICHHBIX PACTBOPOB.

5.2

PacTBOpBI HEAJIEKTPOJIUTOB.

PactBopsl HedneKTpoauToB. KomuraTuBHbIE CBOWCTBA
pacTBOpPOB:  NOHM)XEHHE TEMIEpaTyphl  3aMep3aHus
pacTBopa, MOBBIIIEHUE TEMIIEpaTypbl KUIMIEHUS pacTBOpa,
MOHW)KEHUE JABJICHHUS Tapa, OCMOTHYECKOE JIaBJICHHE.
Kpuometpusi. D0yIuoMeTpHsI. OcmomeTtpus.
KomnmuratuBHble CBOICTBa pa30aBIEHHBIX PACTBOPOB
JEKTPOJIUTOB.

53

PacTBOpPBI 37IEKTPOJIUTOB

PactBopbI 251eKTpoauToB. CHIIBHBIC 3JICKTPOJIUTHI, TEOPHSI
JHeb6as-Xwokkensa. bydepueie pactBOpbl. MexaHu3M
neiictBust OydepHbIx cucteM. 3oHa OydepHOro AeHCTBHS
u Oydepnas emkocts. Pacuer pH mnporomurnueckmx
cucteMm. 3HaueHue OyQepHBIX cuUCTeM s OWOJIOTHH,
XUMHH.

54

DIEKTPOXUMHUUECKHUE MTPOLIECCHI

VY nenpHast AIIEKTPOIIPOBOTHOCTh pacTBOpoB
AJIEKTPOJIUTOB, MOJISIpHAs AJIEKTPOIIPOBOTHOCTh
PACTBOPOB 3JICKTPOJIUTOB, SJICKTPUICCKUC MOTCHIMAJIBI HA
(ha30BBIX TPaHUIIAX

5.5

9JI€KTpOXI/IMI/I‘IeCKI/Ie IMPpONLECCChI

VpaBuenne  HepHcra, raJibBaHMYECKMI  DJIEMEHT,
AJICKTPOJIHBIE TOTCHITHAJIBI, KJIacCH(UKAIUS JICKTPOIOB.

Temvl 1abOpamopHbixX 3aHAMULL

5.6 | Onpenenenue MosipHOM Maccsl | OmnpeneneHue MOJISIPHOM Macchl paCTBOPEHHOTO
PacTBOPEHHOTO BEIIECTBA, BEIIIECTBA, KOHIICHTPAIUN 1 OCMOTHYECKOTO JJaBJICHUS
KOHIEHTPALUU U OCMOTUYECKOTO | pacTBOpa KPUOCKOIIUYECKUM METOOM
JlaBJIECHUS pacTBOpa
KPUOCKOTIUYECKUM METOIOM

5.7 | Onpenenenue Kaxyiiencs OnpeneneHne KaXylIEUcsi CTENEHU SIECKTPOJIUTHUYECKOU

CTEIEHHU IEKTPOJIUTUYECKON
JUCCOLHALAN
CUJIBHOTO 3JIEKTPOJIUTA

AUCCOoNUal XJIOpUaa KaJIrusa
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HaumenoBanmue pasaena
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Conepxanue

5.8

W3yuenue BaustHAS pa30aBiIeHUS
Ha CTCIICHb JUCCOMAIIUN
u pH pacTBopa ci1aboit KUCITOTHI

W3yuenne  BiausHUS ~ pa30aBiIeHMs  HA  CTEICHb
nucconuanuu U pH pactBopa ykcycHoM Kucnotsl. Pacuer
pH pa3nn4HbIX pacTBOPOB.

5.9

HpI/II‘OTOBJ'IeHI/Ie 1 UCCJIEAOBAHUC
CBOMCTB Oy(hepHBIX pacTBOPOB

[IpuroroBnenne M ucciegOBaHUE CBOWCTB OydepHBIX
pacTBOpPOB.

5.10

CocraBicHHE TaTbBaHUUICCKUX
3JICMCHTOB.

CocraBicHHE TallbBAaHUYCCKHX DJICMCHTOB Pa3INYHBIX
THIIOB U UCCII€JOBaHUE UX CBOMCTB.

5.11

Koppo3us metannos

HccnenoBanue KOppo3uH METAIIOB U CIIOCOOOB 3aIlUTHI
METaJUIOB OT KOPPO3HH.

Pa3zgen 6. KoasouaHasg XxumMmus

6.1

[IpenMeT KOJIOUTHON XUMHUH.
AJIcopOIIMOHHBIE pPABHOBECHS.

[IpenMer  KOMIOMAHOW  XUMHM, 3aJadyd, METOJbI.
OcCHOBHBIE  JTambl  Pa3BUTHSA  KOJUIOMJHOM  XHMMHH.
[IpusHakn OOBEKTOB KOJUIOWAHON XHMHUU. 3HaueHHE
KOJUIOUTHOM Xumuu B Ouonoruu. IloBepxHOCTHas
sHepruss [mOOca ¥  MOBEPXHOCTHOE  HATSDKEHHE.
AncopOuusi.  AnmcopOumsi Ha TpaHHUIIE pacTBOp-TIap.
VYpaBuenune  ['u60ca.  IloBEpXHOCTHO-aKTHBHbIE  H
MOBEPXHOCTHO-HEAKTUBHBIE  BEILECTBA. N3menenue
MOBEPXHOCTHOM AKTUBHOCTH B TOMOJIOTMUECKHUX psiIax
(mpaBuno Tpay6e). M3orepma aacopOmuu. OpueHTaIus
MOJIEKYJl B  TOBEPXHOCTHOM CJIO€ M  CTPYKTypa
OrmomemMOpaH.

6.2

AJnicopOnust Ha TpaHHIIE TBEPIOE
TEJ0-Ta3, TBEPAOE TEIO-PacTBOpP,
TEOPHH aJICOPOITUH

AncopOLMOHHBIE paBHOBECHS Ha HETOABIKHBIX IPaHUIIAX
pasnena ¢a3. duszmueckas aacopOUMUs U XEeMOCOPOLHS.
AncopOumsi Ta30B Ha TBEPABIX Telax. AncopOuus u3
pacTBOpOB. VYpaBHenue  Jlenrmropa. YpaBHeHuE
Opeitaayuxa. 3aBUCUMOCTh BEITUYUHBI  aJCOPOIMU  OT
paznuuHbiXx  (aktopoB.  [IpaBuno  BbIpaBHHBAHUS
noysipHoctedt.  M36mparensHas amcopOuwms. [IpaBumio
Ilanera-®asuca.  Koresms, anre3us, CcMaddBaHUE.
Kpaesoit yToJa CMa4yuBaHWS, koddurmeHt
T'UJIPOGUIBHOCTH.

6.3

Xpomatorpadus

OO0mme mpencTaBieHus M KiIacCU(UKAIASA XPOMaTorpa-
q)H‘IeCKI/IX METOAOB IIO0 TEXHUKE BBIIIOJIHEHUA W 110
MEXaHU3MY nporiecca. ['enb-xpomarorpadusi.
[Ipumenenne xpomarorpaduu Al MOTyYEHUS, OUUCTKH,
pa3aeneHus u aHaM3a  BEIIeCTB. 3Ha4yeHHe
aI[COPGHHOHHBIX IMpoHCCCOB I JKUBHCACATCIILHOCTH.

6.4

JucniepcHbie CHCTEMBI

Knaccudukanust aucnepcHsix cucteMm. Knaccuduxanus
JTUCIIEPCHBIX CHUCTEM 110 CTEMEHH JTUCIEPCHOCTH; II0
arperaTHOMy COCTOSIHUIO ¢asz; o cuie
MEXMOJIEKYJIIPHOTO B3aUMOJCHCTBUS MEKy AUCIIEPCHOU
dazoii u aucnepcuoHHon cpenoi. [Ipupona KomIONIHOTO
coctosiHus. [lonydeHne u CBOMCTBA IUCHEPCHBIX CUCTEM.
[Tonyuenue KOJIJTOUTHBIX pacTBOPOB. Hwnanus,
AIIEKTPOAHATN3, YIbTPaAQUIBTPALIHS.

6.5

Konounaele cucTeMEl

CTpoeHMe  KOJUIOMJHOM  MULEIIBL.  ArperaTuBHas
YCTOHYUBOCTH 30J1€H, KOAryJisius 110(OOHBIX
KoyutousoB. [lopor koarymsiuu W €ro oOmpejaesieHue,

npasuno  Ilynene-I'apau,  B3auMHas — Koarymsnus.
Komnmougnas  3ammra.  YCTOMYMBOCTH  JUCIEPCHBIX
CHUCTEM. CenuMeHTaIMOHHAS, arperaTuBHast u

KOHJICHCAIIUOHHAsl YCTOMYMBOCTH JMO030JeH. DaKTOphI,
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HaumenoBanmue pasaena
TACHHUILINHEI

Conepxanue

BJIMSIIOIIIME HA YCTOWYMUBOCTH JIM030s1ei. Koaryisius.

6.6

CBolicTBa KOJJIOUOHBIX CUCTCEM

Crpoenue JIBOIHOTO AIEKTPUUECKOTO CII0S1.
DJIEKTPOKMHETUYECKUN MOTEHIIMAN U €r0 3aBUCUMOCTh OT
pa3INYHbIX (PAaKTOPOB, IKCIIEPUMEHTAILHOE OMPEICICHHE
ero. MosieKynsipHO-KMHETHYECKUE CBOMCTBA KOJUJIOHMIHO-
JIUCTIEPCHBIX CHCTEM: OpOYHOBCKOE JIBHIKCHUE,
muddy3usi, OCMOTHYECKOE JABJICHHUE, CCAMMEHTAIIMOHHOE
paBHOBecue. ONTHYECKUE CBOMCTBA: pacCEeMBAaHHUE CBETa
(Bakon  Poames).  DneKTpOKMHETHYECKHWE  CBOWMCTBA!
aNeKTpodope3 W IIEKTPOOCMOC; TOTEHIIMAT TEUCHUS U
MOTEHIHAN CEAUMEHTAIHH.

6.7

MUKpOreTepOreHHBIE CUCTEMBI
(kmaccuuKIUs, IMYITbCUN)

MukporereporeHHble  CHCTEMbl, WX NOpUpoOAa U
Pa3HOBUIHOCTH. [Tonyuenwue, (U3UKO-XUMHYECKHE
CBOMCTBA U 3HAYCHUE B MEIULIMHE a3pO30JI€H, TOPOLIKOB,
CYCTICH3UM, SMYJIHCUH U TIeH. DMYJIbCUH: KJIACCUDUKAITUS,
MOJIy4YeHUE U UX CBOMCTBA. DMYJIBIaTOPbl U MEXAHU3M HX
nerctBusl. Tum sMyiabCUi U CIIOCOOBI €ro OMpe/IeNICHuUs.
OO6parenne ¢a3 dMyJIbCcHd. YCTOMYMBOCTh AMYILCUN U
pazpyuienue smynbcuid. Koaneciienuusi.

6.8

MHuKporeTeporeHHbIe CHCTEMBI
(cycrieH3uu, macThl, TICHBI)

CycrieH3uu ¥ uX CBOWCTBA. Y CTOWYMBOCTH M (haKTOPHI €€
onpexaenstomue. I[lactsl. [Tonydyenue u cBoOMCTBa
asposzoner.  IIpumenenue  aspososen.  Ilopomiku.
buonornueckn BaxkHbie KoymowmHele IIAB  (mbLia,
JIETEPreHThl, JKeIYHble KUCIOThI). lleHwl: momyudeHwue,
THUIIBL, YCTOMYUBOCTh U pa3pyllieHue, CTaOUIn3alus MeH.
[TpumeHeHne B OUOJIOTHH.

6.9

BsIcOkOMOIEKYIISIpHBIE
BEILECTBA U UX PACTBOPHL.

Bricokomornekymsipable coenuHenus. Kiaccuduxanus u
Mmetoabl nonydeHus. CtpoeHue u popmMa MaKpOMOJIEKYII.
ArperaTHble COCTOSIHMSI M CTPYKTYpPHO-MEXaHHUYECKHE
cBOWicTBa monuMepoB. PactBopenue u  HaOyxaHue

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN.
TepmoauHaMuueckass YCTOMYMBOCTL HMX  PacTBOPOB.
DakTopbl YCTOMYUBOCTH. CaoiicTBa pacTBOpPOB
IIOJINMEPOB, OCMOTHYECKOE [aBIIEHHE U  BI3KOCTb.
BeicokoMoneKynspHbIe COEIMHEHUS KaK

HO.HI/IB.HeKTpOJII/ITBI. I/I303neKTquec1<a;1 TOYKa MU MCTOJbI
ee ompeaeneHus. INEKTpodope3 MOIHIIECKTPOIHUTOB.
BelcanuBanue monMMepoB U3 pacTBOPOB, KoalepBalus U
s3anuTHOE nerictsue BMC Ha KOJUIOUIEI.

Temvl 1abOpamopHbxX 3aHAMULL

6.10 | AncopOrmus AncopOIusl BIEKTPOJIMTOB M KpPAacOK M3 PacTBOPOB,
BIMSIHUE  DPACTBOPUTENS Ha  aAcopOLMIO,  TEIUIoTa
azcopOnuu.

6.11 | AmcopOumst yKCyCHOM KUCIOTBI | AJCOpOIMs YKCYCHOM KUCIOTH HA aKTUBUPOBAHHOM YTJIE

Ha aKTHUBHPOBAHHOM YTJIe
6.12 | BA3KOCTE )XUIKOCTEU Bs3kocTh )xugkocTei
6.13 | Ilonyuenue u ouncTka [lonyuenne 3oms1 ruapoxcuaa xeneza (III) mo peaxuun
KOJIJIOUJAHBIX PaCTBOPOB TMJpONINM3a, TOJy4eHHE  30JI1  OKCHJAa  MapraHua
(IV),nonyuenune 301  rugpokcuma  xkenesa  (II)
NenTU3anueil ocaaka, OYMCTKAa JUCIEPCHBIX CUCTEM
METOJOM  JAMaln3a,  ONpeleleHHe  3Haka  3apsja
KOJIJIOUAHBIX YACTHIL
6.14 | Koarynauus 3051ei noa N3yuenue KOaryJsiliuu 30111 Ppa3InYHBIMU
JeMCTBUEM 2JIEKTPOJIUTOB UIEKTPOIUTAMHU
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Conepxanue

n/n JTUCIHUIIINHBI

6.15 | [lonydyeHne NOYBEHHBIX [TonydyeHne MOYBEHHBIX KOJUIOMIOB MYTEM MENTU3AIUU
KOJUIOUJIOB yTEM MEeNTU3aALUN MIOYBHI BOJIOM
IIOYBBLI BOJIOH

6.16 | Ilonmyuenue pactsopoB BMC un [Tonyuenne pacrBopoB BMC u usyuenue ux cBoicTs
M3y4YECHHUE UX CBOMCTB

6.17 | UccnenoBanue npoLeccoB HccnenoBanue nporeccoB HaOyxanus BMC
HaOyxanus BMC

4 Ilopsi0K OLlEHMBAHUS YCIIEBAEMOCTH U C(POPMUPOBAHHOCTH KOMIIETEHIM A
o0y4aromerocsi B TeKylei H IpOMeKyTOYHOM aTTecTaliH.

JUis TOJIOKUTENBHOM OLIEHKHM IO pe3yibTaTaM OCBOCHMS JUCLMIUIMHBI 00ydaroliemycs
HE00XOIMMO BBITIOJIHUTH BCE YCTAHOBJICHHBIE BU/IbI YIEOHOU PaOOTHI.

Tabnuua 7 - bamuibHO-peWTHHTOBAs OLIEHKA PE3yJbTaTOB y4yeOHOH paboThl 00y4aromuxcs 1mo
Busam (bPC)

VYyeOHas Cymma | Buasl v pe3ynbTaThbl OlLeHKa B aTTeCTaliu Banier
pabota (BubI) | 6aJToB |  y4eOHON pabOThI
S cemecTp
Texymas 80 |Ilocemenue 3ansatuii|l0 6amaoB 3a 100%  nocemenune| 0-10
yueOHas (Hanmmuue ayIUTOPHBIX 3aHATUI
pabota B KOHCIEKTOB JIEKIIUH,
ceMecTpe BBITIOJTHEHUE 1a0.
(ITocemenne pabor)
3aHATUN o 3ammra 2 Oamma 3a 0QOpPMIICHHYIO B 0-26
pacnucaHuio H 1a00paTOPHBIX pabOT|COOTBETCTBUU C TPEeOOBAHUSAMH H
BBITIOJTHEHUE (13 pabor). 3aIUIICHHYIO 1a00paTOPHYIO
3aJTaHMi) paboty
CPC BBEIIONIHEHHE|3a ogHo 3aganue ot 0,5 0. 10: 0-44
WHIUBUIYIBHOTO 1 6. (BeImomHeHo 51 - 65% 3amanmii)
3a/IaHKS 1,5 6. (BemomHeno 66 - 85%
3aJIaHH )
2 6. (Bemomaeno 86 - 100%
3aJIaHHI )

HToro no texymeii padore B cemecTpe 0-80
[TpomexyTouH 20 |Teopernueckuii Bompoc(10  fa/JIOB 32  TEOPCTUUYCCKHIMA 0-10
as arrecranus BOIIPOC
(zauer c [Ipuxmagnoe 3aganne |10 6an/10B 3a MPaBUIBHO BHITIOJHEHHOE 0-10
OIICHKOM) 3a7laHue

HTroro 3a 3auer 0-20

CymMapHasi OlleHKa M0 JUCUMILUIUHE: CymMa 6ajutoB TEKYIIEH W MPOMEXYTOUHOU
aTTecTalluu 51-100 6.

6 cemecTp
Texymas 60 |Ilocemenue 3ansatuii|l0 6amaoB 3a 100%  nocemenune| 0-10
yueOHas (Hanmmuue ayIUTOPHBIX 3aHATUI
pabota B KOHCIEKTOB JIEKIIUH,
ceMecTpe BBITIOJTHEHUE 1a0.
(ITocemenne pabor)
3aHATUN o 3ammura 2 Oamma 3a 0QOpPMIICHHYIO B 0-30
pacnucaHuio H 71a00paTOpPHBIX pabOT|COOTBETCTBUU C TPEOOBAaHUSAMH H
BBITIOJTHEHUE (15 pabor). 3aIUIICHHYIO 1a00paTOPHYIO
3aJTaHMI) padoty
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CPC — 3amuTal3a ogHo 3amanue ot 0,5 6. fo: 0-20

MOHSATUHHOTO 1 6. (BemmomHeHO 51 - 65% 3amanwuii)

ammapara 1,5 6. (Bemonneno 66 - 85%
3a/1aHUi )
2 6. (Bemomneno 86 - 100%
3ajaHU)

Hroro no Texkymei padore B cemecTpe 0-60
[IpomexyToun 40 2 teopetnueckux([fo 10 6a/ioB 3a TEOpPETHUECKU 0-20
asg arTrecrauus BoIpoca BOIIPOC
(’x3amen) [IpuxnagHoe 3aganue |20 6aJI0B 3a PaBWIBHO BHIIIOJHEHHOE 0-20

3a/laHue

HToro 3a 3x3ameH 0-40

CymmapHasi OLleHKa M0 JUCUMILINHE: Cymma GaiioB TEKyIIeH W MPOMEKYTOYHOM
arrecramn 51— 100 6.

ITepeBon 6amnoB n3 100-6aapHOM MIKaIBEl B OYKBEHHBIM SKBUBAJICHT 3a4ETHOM OIEHKH

Cymma 0ajli10B Otmerka ByKBeHHBIN JKBUBAJICHT
AJIS1 AUCHUIIMHBI
86 — 100 5 OTan4HO
66 — 85 4 Xopo1io
51 -65 3 Y IOBJIE€TBOPUTEIIHHO
0-50 2 HeynosneTBoputesnbHO

5 MarepuaiabHO-TeXHUYECKOE, IPOrpaMMHOe M YU4eOHO-MeToIn4YecKoe ofecrneyeHue
AUCHUTIHHBI.
5.1 YueOHnas ureparypa

OcHoBHas1 yueOHas IUTEpaTypa
1. Tep3usn, T.B. ®usndeckas u KoyutouaHas Xumus : yaeoHoe nmocoowue / T.B. Tep3usia. —
ExatepunOypr : U3narensctBo Ypansckoro yausepcurera, 2012. — 108 c. — Pexum goctyna: mo
noamnucke. — URL: http://biblioclub.ru/index.php?page=book&id=239715 (mata oOparmieHus:
26.09.2020). — ISBN 978-5-7996-0789-0. — TeKcCT: 37€KTPOHHBIH.
2. duznveckas xumus : yaeonoe nocooue / H.M. CenuBanosa, JI.A. [lasnuuenxo, I'.B. Bynugoposa u
ap. ; KazaHckuil HallMoOHaJIBHBIN HCCIe10BaTENbCKUI TEXHOJIOTMYECKUI yHUBepcuTeT. — KazaHs :
Kazanckuit HayuHO-HCClIeToBaTeIbCKIi TexHOonorndeckuii yausepcutet (KHUTY), 2016. — 188 ¢. :
cXeM., TabJ1., mii. — PexxuM goctymna: 1o nojamnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=500700 (mata obpamenus: 26.09.2020). —
6ubmumorp. B kH. — ISBN 978-5-7882-2009-3. — TeKCT: 371€KTPOHHBIH.

JdonmosiHuTeIbHAS Y4eOHAsl JIMTEpaTypa
1. I'pomosa, E.IO. Ctpoenune aroma. Xumudeckas cBsi3b : yueoHoe nocooue / E.}O. 'pomona,
JILA. Anpmertkuna, ['.B. Bynmumoposa ; MunmnctepcTBo oopazoBanus u Hayku Poccnn, Kazanckuit
HallMOHAIBHBINA UCCIIEOBATENHCKUI TEXHONOTHUeCKUi yHuBepcuteT. — Kazans : Kazanckuit HayuHO-
uccueaoBarenbckuil Texnonorunueckuii yuusepcuret (KHUTY), 2017. — 108 c. : wi. — Pexxum poctyna: mo
noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=500901 (mata obpamenus: 26.09.2020).
— bubnuorp.: ¢. 102. — ISBN 978-5-7882-2276-9. — TekcT : 31eKTPOHHBIH.
2. 3uma, T.M. Komnonanas xumusi: 1abopatopHblid mpakTukyM : [16+] / T.M. 3uma ; HoBocubupckuit
rOCyJIapCTBEHHBIN TEXHHUECKUH yHHUBEepcHuTeT. — HoBocnOupck : HoBocuOupckmii rocy1apcTBEHHBIN
TeXHU4YeCcKuil yausepcutet, 2017. — 71 c. : ., Tabn. — PexxuM noctymna: mo moJmucke. —
URL: http://biblioclub.ru/index.php?page=book&id=575152 (nata obpamenus: 26.09.2020). —
Bubnuorp.: c. 63. — ISBN 978-5-7782-3463-5. — TekcT : 37eKTPOHHBIH.

5.2 MartepuajJbHO-TEXHHYECKOE M MPOrpaMMHOe o0ecnedeHne JUCIUIINHBI.
VYyeOHBIC 3aHATHS MO JUCHUILIMHE TpoBomATcs B ydeOHbIX ayautopusx KITIM KemIV
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yaeOHoro koprryca Ne5 (yn. Ky3nenosa, 1. 6):

335 YueOHas ayuTopust 1715 IPOBEICHUS:

- 3aHATHUH JTEKIIMOHHOI'O THUIIA;

Cnenunagn3upoBanHas (yyeOHasi) Me0eJib: I0CKa MEJIOBast, CTOJIbI, CTYJIbSI.
Oo6opynoBanme: nepenocroe - HOYTOyK, MPOEKTOP, SKPaH.

Hcnoan3yemoe nporpammuoe obecneuenne: MSWindows (MicrosoftimaginePremium 3
year mo cyomuneHsnoHHoMy noroopy Ne 1212/KMP ot 12.12.2018 r. no 12.12.2021 r.),
LibreOffice (cBobomHo pacnpocTtpansiemoe 110).

HNuTtepHer ¢ o0ecnieyenuem gocryna 8 JUOC.

337 JlaGopaTopusi XuMuH. Y4yeOHas ayTUTOPUS Ui IPOBEICHUS:

-3aHATHI J1a00paTOPHOTO THUIIA,

- TPYIIOBBIX U MHIUBHUIyaTbHBIX KOHCYJIbTAIINH;

- TEKYIIET0 KOHTPOJISI M POMEXYTOYHOM aTTeCTalllu.
CneuuaausupoBaHHas (yyeOHas)) Me0esb: JOCKa MeJOBasi, CTOJIBI JIaOOpPaTOpHBIE, CTYIbS,
PAKOBHHBI, BHITSDKHOM IIKad, 1EMOHCTPAIIMOHHBIH CTOJI.
OO6opynoBanue AJs NMpe3eHTANMH Y4eOHOr0 MaTepHalia: nepeHocHoe -HOYTOYK, TMPOEKTOpP,
JKpaH.
JlaGopaTopHoe o00opy10BaHMe U MaTepHAJIbI: TOJISIPUMETP, aHATUTUYECKHE MPHUOOPHI, BECHI,
TEPMOCTAT, XOJOIWIbHHUK, pEOCTaT, aKBaAUCTUIIATOpP, MaTepHajbl [Uisl  [POBEIEHUs
na0opaTopHbIX paboT (KoJObI, MPOOMPKH M JApyras XUMHUYEcKas IOCyAa), PEaKTUBBI IS
npoBeAcHUsT jabopatopHbix pador, PH-merp, pedpakromerp, ammapar aiasi NpOBEACHUS
XUMHUYECKUX peakiuii, anmapar Kunma, mpubop A ONBITOB MO0 XUMHH C 3JIEKTPUIECKUM TOKOM
(JtabopaTopHBIiA), MPUOOP IS TOTYISHHUS TaJIOUI0ATKAHOB IEMOHCTPAIMOHHBIN, YCTAaHOBKA IS
NEPEroHKHU BEIECTB.
Y4yeoHo-HarasigHble mocodusi: Habop «I'MA - JlabopaTopus 1O XUMHHY, CTEH/IbI
«IIepuognunas cucrema MenzeneeBa» u Apyrue.
Hcnoan3yemoe nporpammuoe odecneuenne: MSWindows (MicrosoftimaginePremium 3 year
no cybonunensnoHHoMy noroopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 1.), LibreOffice
(cBoOomHO pacmpoctpansemoe [10).
HNutepHer ¢ obecnieyenuem gocryna B JUOC.

5.3. CoBpeMeHHBbIe IpodeccnoHaIbHBIE 0a3bl JAHHBIX M HHPOPMALMOHHBIE CIIPABOYHbIE
CHCTEMBI.

1. neochemistry.ru — OO01Iast XuMus1, OpraHuIeckas ¥ HEOPraHUIECKasi XUMUS, PEIICHNE 3a1ad | JIp. -
http://neochemistry.ru/zadachki?/index.php?option=com_frontpage&Itemid=1

2. llopran ¢hyHgaMeHTaIbHOrO XMMHYECKOTO oOpasoBanus Poccun - http://www.chemnet.ru

3.AJIXUMUK  DOnekTpoHHBIM KypHan JUisl TpenojaBaTesiedl, IIKOJbHUKOB U CTYIEHTOB,
MU3y4alUMX XUMHIO. BKIIOYaeT METOAMYECKHE PEKOMEHAALMU U YYUTEIIEH XUMUH,
CIIPaBOYHUKHU, OMOTrpaduu BEIMKUX XUMHUKOB, pa3ensl "Becenas xumus", "XuMus Ha Kaxaplid
JeHb" ¥ MHOTO PYTOi MHTEPECHOU 1 moJie3Hoi nadopmanmu http://www.alhimik.ru

6 Unble cBeaeHus U (MJIM) MaTepUAJIbI.
6.1.IlpumepHbie TEMbI MUCbMEHHBIX Y4eOHBIX PadoT

Koumponvnan paooma «Azpezcamnvie cocmoanusn eewjecmea». Bapuanm 1

1. Kaxkwue ra3sl cuntarorcs uaeanbHbIMU. [Ipy kakux TeMiiepatypax U 1aBJICHHUSIX pealibHbIE ra3bl
BeIyT celsl Kak uaeanbHbie?

2. TazoBas cmech coctouT u3 NO u CO». Boruncnute 00beMHOE cofepxaHue razoB B cmecu (B%),
€CJIM UX NaplHajbHble JaBICHUs paBHbI COOTBETCTBEHHO 36,3 u 70,4 kIla.

3. Bsl BHecnu ¢ mopo3sa (-27,3°C) B remnyro komuaty (+27,3° C) Bosaymnblii mapuk. B komHate ero
o06nem cran 8,23 1. Kakum oH ObLT Ha youIe?

4. TIlnotHocTh Mo Bomopoay raza X pasHa 2,00. M3 cKOJIBKHX aTOMOB COCTOUT MOJIEKYJIa 3TOrO raza’?

250 mut Bogoposa cobpanbt Hax Bomoil mpu 26° C u nanenuun 98,7 kIla. JlaBieHne HACHIIIEHHOTO

napa BoJibl octaiaer3,4 klla. Beraucnuth maccy Bogopo/a.

e
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Pa3zoen 2
Tumnossle 3anauun 1o TeMe: [IepBbIil 3aK0H TEPMOAMHAMUKH. TEMIOEMKOCTh U TEIUIOTA HATPEBAHU.
Tepmoxumus. 3akonsl ['ecca u Kupxroda. Il 3akon TepmoanHaMuK. DHTPOHSL.
TepMoMHaMHUECKUE TOTEHIHANbI, XUMUUECKOE CPOJICTBO. XMMHUUECKOE PaBHOBECHE, KOHCTAHTA
paBHOBecHs. CMeNIEHNEe XMMUYECKOTO PABHOBECHS.

3ananue. [lonb3ysace nanabiMu Ta0u. 1.1 u 1.3, Beruncaure TemnoBoi 3 dekt, Xxumuyeckoe

CPOJICTBO M KOHCTAaHTY PaBHOBECHS TP CTAHJIAPTHBIX YCIOBUSIX U MpH 3aaHHOM Temneparype T.
Habop peakuwii u Temnepatyp AJisi BEIIOTHEHHS TEPMOJUHAMUYECKIX PacyeTOB yKa3aH B Tadnume 1.2.
[1o nosry4eHHBIM 3HAYEHHSIM TEPMOJUHAMUYECKUX XapaKTEPUCTUK ONPEIETUTE TEPMOXUMUYECKUN
THUII peakIMK, BO3MOXKHOCTh €€ MPOTEKAHUSI ITPH aJUa0ATHBIX YCIOBUSAX U B OTKPBITHIX CHCTEMAX, a
TaK)Ke YKaKUTE KaYeCTBEHHO TITyOHMHY MPOTEKaHUs peakluu IpU CTaHAAPTHBIX YCIOBUAX U NIPU
3alaHHO TeMiepaType. OnpenennTe ONTUMalIbHbIE YCIOBHS BEACHUS Ipoliecca, yKa3as, KaKk
YBEJIUYHUTH BBIXOJ] MPOAYKTOB

Paszoen 3.

Konmponvnas pavoma

1.PactBOp caxapa xonmentpaiuu 0,3 MOJIb/I IOJIBEpraeTcsi MHBEpCcUu B TeueHue 20 MUH Ha
35%.BBraucanTh a) KOHCTAHTY CKOPOCTH; 0) BpeMs OIyIpeBpaleHHs.

2. ITpu 150°C HekoTopas peakuus 3akaHurBaeTcs 3a 16 muH. [IpuHumas TeMnepaTypHbIil
K02 PUITMEHT CKOPOCTH PEaKIIMK PABHBIM 2,5, pacCUUTalTe, Yepe3 KaKoe BpeMs 3aKOHYUTCS dTa
peakuusi, eciu mpoBoauTh ee pu 200°C.

3. Ilepuon nmonmypacnana paausi coctabisieT 1590 yet. Beraucianre KOHCTaHTY CKOPOCTH
pPaavoaKkTUBHOIO pacliajia v BpeMs, 3a Kotopoe pacnanercs 20% uzorona.

4. B cocyn oobemom 2 11 momectuiu 0,53 momnb Bogopozaa u 0,3 moib azora. K MomeHTy
paBHOBecus oopazoBasioch 0,02 Moiap aMMHuaka. Beranciante KOHCTaHTY paBHOBECHUS PEaKIUK.

5. BeruncnauTe paBHOBECHBIE KOHIIEHTpALMU Boopoa U oaa B peakunnHy+1> «<»2HI u koHCcTaHTy
PaBHOBECHS PEaKIIMH, €CJIM HadaJIbHbIC KOHIIEHTPAIIMHU BOIOpo/Ia U iona cocTtasistor 0,08Moub/i, a
paBHOBecHas kKoH1eHTparus HI cocraBnser 0,04 moutb/1.

6. PaBHOBeCHBIE KOHIIEHTpalUK BellecTB B peakunu 2SO,+0, > 2503 cocrasistor: SO; -
0,0002 moub/m, O3 - 0,004 monb/11, SO3 - 0,003 Mob/1. Berancnute HavanbHbIE KOHIICHTPAITHH
HCXOJIHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHSI PEAKIINH.

Paszoen 4. Tecm

Jna omeema na éonpocwvl uacmu ciedyem 8blopams 0OUH NPAGULLHBIN OMEem.

1. Vkaxure pa3zoBoe npeBpalieHue:

1) pacTBOpeHHE KUCIOPOia B BOAE; 2) pacTBOpPEHHE XJIOPUIA HATPHS B BOJIE;
3) pacTBOpeHHE XJIOPOBOAOPOAA B BOAE;  4) pacTBOPEHHUE YIVIEKUCIIOTO Ta3a B BOJE;
5) pacTBOpeHHE aMMHaKa B BOJIE.
2. Jluctmmiauus — 3T0 METOJ1 pa3AeiieHUsl CMECEH, B OCHOBE KOTOPOTO JIEXKHT:
1) paznuuHas TeMiepatypa KUIEeHNUs: KOMIIOHEHTOB
2) pa3nuuHas INIOTHOCTh KOMIIOHEHTOB
3) paznuuHas pacCTBOPUMOCTh KOMIIOHEHTOB
4) pa3nuuHOE arperaTHOE COCTOSIHUE KOMIIOHEHTOB
5) pa3auuHbIe pa3Mephbl YaCTULl KOMIIOHEHTOB
3.Haiigute cooTBeTCTBHE (CHHOHUMBI) MEXy MOHATUAMU U OIIPENEICHUSIMU ITPOLIECCOB!

1) accommanus A) Bo3ronka
2) TACTUILISIAS b) paznoxenue
3) cyOnmumanus B) neperonka
4) KOHACHCAITUS I') ynnotHenue
J1) coequnenne
2 3 4

4, HGO,Z[HOpOI[HBIG CMCCHU MOKHO pa3acjnuTh C TIOMOUIBIO:
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1) BeimapuBanus  2) Kpuctaumm3auuu 3) GriibTpoBaHUS
4) IMCTUIUISILIUK 5) xpomarorpaduu
5. CornacHo npaBuity ¢a3 ['m66ca MakcCuMaabHOE YHUCIIO CTETICHEH CBOOOIBI B OJTHO-
KOMITOHEHTHOM 3-X (pa3HO# cucTeme paBHO:
1) 0 2) 1 3) 2 4) 3 5)4
6. CornacHo niepBoro 3akoHa KonoBanoBa mpu 106aBJIeHHH KOMIIOHEHTa B pacTBOp,
co/IepKaHue ero B mape OyaeT OoJblIe, €ClId OH:
1) moHmxaeT TeMneparypy KUIEeHus; 2) noBBILIAET TEMIIEPATYPY KUIIEHUS
3) moHmXkaeT o0IIee JaBjieHre Mapa HajJl paCTBOPOM
4) yBeIMUYMBAET KOHLIEHTPALMIO PAaCTBOPA;  5) MOBBIIIAET TEMIIEPATYPY 3aMEp3aHUs
7. CopepxxaHue rekcaHa B coctaBe napa Hag 60% pacTBOpoM (CM. AUarpaMMy) COCTaBIISIET:

1) 20% X

2) 40% S

3) 25% i IR

4) 60% NLENE

5) 10% “ X
30

g 20 40 60 80 100
ety Cocmab,ron. % CsHy

Pazoen 5. Konmponvnaa paboma

1.PactBOp, comepxarnuii 0,512 r Heanekrponuta B 100 r 6eH301a, KpucTamuayeTcs npu 5,296°C.
BbrancnuTe MOISIpHYIO Maccy pacTBOPEHHOI'O BEIIECTBA.

2.Bpruncnure TemiepaTypy Kpuctamumsanuu 2% BOJIHOIO PaCTBOPA 3TAHOJIA

3. Beluncaute teMneparypy KUIleHus pacTBopa, coaepskamniero 5,05 r xmopmerana B 120 ¢
aleToHa.

4. IIpu xakoi KOHIIEHTPAIIMN HOHOB Zn2+ (MOJIB/T) MOTEHIHAN ero 31eKkTpoaa Oyner Ha 0,015 B
MEHBIIIE €0 CTaHAAPTHOTO AIEKTPOAHOIO IOoTeHIana?

5. CocTaBbTe cXEMy, HAUIINUTE YPaBHEHUS 3JIEKTPOIHBIX IporieccoB u Berauciure I/C
rajJbBaHUYECKOTO AJIEMEHTA, COCTOAILETO U3 KaJIMUEBOTO 3JIeKTpoia norpykeaHoro B 0,01 M pactop
HUTpATa KaJMHsi, a BTOPOM U3 MarHUEBOTO 3JIEKTPo1a, norpyxeuHoro B 0,001M pactBop HuTpara
MarHusi.

9. Paccuurarh ocMoTHueckoe nasienne 1M pactBopa riitoko3sl mpu 25°C

Pa3zoen 6. Omeemovme na eonpocevl mecma
1. /{151 noaMMepoB C ceT4aTol CTPYKTYpPOU XapaKTepHO YMEHbBILIEHUE
* IPOYHOCTHU *CTEPEOPETYISIPHOCTH
* CTENIEHU MOJIMMEPU3ALNHU *IIIACTUYHOCTH
2. Jlns 30551 noauma cepedpa, moTydeHHOTO 10 YPaBHEHHUIO
AgNO3 +KI(u36piTox)—Agl +KNO3,
HaWIy4IIUM KOaryJupyoluM JeiicTBHeM 00agaeT HOH
* Al3+ Mg2+
» Ca2+ *Na+
3. Ob6pa3zoBaHMEe KOJJIOUIHOTO PACTBOPA BO3MOXKHO IO peaKIIuu
* KOH+H2S04— CI2+KOH—
* AgNO3+KI— *MnO2+HCl—
4. C yBenuueHueM TeMIepaTyphl yleabHasi TOBEPXHOCTHAS SHEPIUsI
* HE U3MEHSETCS *U3MEHAETCSl HEOJTHO3HAYHO
* YMEHBIIIAETCS *yBEINYMBACTCS
5. Komnonnnas yactuia, o0pa3yromascs B pe3yabTaTe B3auMOIeHCTBHS
MOoJU/1a KaIus ¢ M30bITKOM HUTparta cepedpa,
* SIBJIACTCS AJIEKTPOHEUTPAIBHOMN
* UMEET OTPULIATEIbHBIN 3apsy
* UMEET MOJIOKUTENIbHBIN 3apsil
* BBINIAJAET B OCAJ0K
6. Jly1st 30514 noauaa cepedpa, MmoaIydeHHOTO 10 YPaBHEHHUIO
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AgNO3 +KI(u36p1ToK)—Agl +KNO3,

HaWTYYIIUM KOaryJIUpYIOIIUM JeHCTBIEM 00J1aaeT HOH

o Al3+ *Mg2+

e Ca2+ *Na+

7. O0Opa3oBaHHEe KOJUTOMIHOTO PACTBOPA BO3MOXKHO T10 PEaKIuU

* KOH+H2S04— CI2+KOH—

* AgNO3+KI[— *MnO2+HCl—

8. C yBenuueHuEM TeMIiepaTyphbl yaeIbHas TOBEPXHOCTHAS SHEPTHUS

* HE U3MEHSETCS *U3MEHSAETCS HEOTHO3HAYHO

* YMEHBIIIACTCS *yBEIINYMBACTCS

9. Konnounnnas yactuia, o0pa3yroomascs B pe3yabTaTe B3auMOACHCTBUS
MOJU/1a Kalus ¢ M30bITKOM HUTparta cepedpa,

* SIBJIACTCS AJIEKTPOHEUTPAIBHOMN

* IMEEeT OTPHUIATENBHBIN 3apsi

* MEeT NOJIOKUTENbHBIHN 3apsil

* BBITIAZAET B OCAJIOK

10. 3aBUCUMOCTD BETTUYMHBI aJICOPOITUH OT PABHOBECHOW KOHIICHTPAITH
WJIU TTApIUAIBHOTO IaBIICHUS TIPU MTOCTOSIHHOM TEMIIEpaType Ha3hbIBAETCS
* aabaToi *M30X0POii* U30TEPMOH *M300apoi

11. CBeToBOI OTOK MU MPOX0XKIAECHNUN YE€PE3 KOJUIOUIHBIN pacTBOp
nojiBepraercs

* uHTEep(EPEHIINH *a1copOoIUn

* TP PaKIIMOHHOMY PaCcCESTHUIO *(PITyOpeCIICHITNI

12. Kpucramyeckue MoJuMepsl B OTIIMYUE OT aMOP(HBIX 001a1a10T
* HHTEPBAJIOM TEMIIEPaTyphl pa3MsAruyeHus

* ONIPEJICIICHHBIM 3HAYCHUEM TEMIIEPATyPhI ILIABICHHS

* TEMIIEPATYPOil TJIABJICHHUS, 3aBUCSAILIECH OT HarpeBaHUs

* HEONPEICIICHHBIM 3HAYCHUEM TeMIIePaTyphl ILIABICHHS

13. KomonaHas 9acTuiia, o0pa3yromnascs B pe3yabTaTe B3auMOICH-
CTBHSI pacTBOpa XJopuaa 0apus ¢ U30bITKOM CEpHON KUCIIOTHI,

* SIBJIACTCS AJIEKTPOHEUTPAIBHOM * UMEET OTPUIIATEIbHBIN 3apsi]

* IMEET TOJIOKUTEIBHBIN 3apsi/ *BHIMAIaeT B 0CATOK

14. Peakiueli MOIMKOHICHCAIIUA MOYKHO MOJTYYHUTh

* IIOJIUCTUPOJI *HENIIOH

* Te(bJIOH *TIOTMHUTPUIT

15. JIpiM ¥ TyMaH OTHOCSTCS K TUCTIEPCHBIM CHCTEMaM THIIa

* SMYJIbCHUS *TIEHA® 30J1b *a3P030JIb

16. TIpouecc o6beAMHEHMs KOJUTOUIHBIX YacTHUI] B 00Jiee KpyITHbIE
Ha3bIBAETCS® MENTU3ALIMS *CEAUMEHTALINSI® KOAllepBallUsl *KOAT YIS
17. TlpoaykTaMu, BBIIEISIONIMMICS Ha HHEPTHBIX JIEKTPOAX MPH
AJIEKTPOJIM3€E BOJHOTO pacTBOpa cyib(aTra Meau, SBISIOTCS

*H2u 02 +Cun 02+ CuuSO2CuuH2

18. OcoOEHHOCTBIO PEAKITNY TTOJIMMEPU3AIUH, OTINYAIOIIEeH e€ OT
peakuuy NOJUKOHACHCALIUY, SIBISIETCS

* 00pa3oBaHue pa3BETBICHHBIX CTPYKTYP

* OTCYTCTBHE OOOYHBIX HU3KOMOJIEKYJISIPHBIX TPOIYKTOB

* OTCYTCTBHUE Pa3BETBICHHBIX CTPYKTYP

* 00pazoBaHre TOOOYHBIX HU3KOMOJIEKYIISIPHBIX TPOYKTOB

19. BemectBo, 001aa10111€€e TOTJIOTUTEILHON CIIOCOOHOCTHIO, Ha3bIBACTCS
* aszicopOep *aacopOTHB® aACcOPOCHT *aacopodar

20. Vlon, ancopOupyemblii Ha TOBEPXHOCTH sIIpa U OIIPE SISO
3aps]] KOJUIOWIHON YacTULIbI (TPaHyJIbl), HA3bIBAETCS

* KOATyJTUPYIOLIUM *TIOTEHITUAIOTPEIEIISTFOIINM

* aICOPOUPYIOIIUM *ITOBEPXHOCTHBIM

21. JIns noBBILIEHUS TEMIIEPATypbl KUIleHUs pactBopa Ha 1,04-C
(KsH20=0,52 rpanXkr/moiib) He0OX0UMO, YTOOBI KOHIIEHTPAIUs PACTBO-
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PEHHOTO B HEM HERJIEKTPOJIUTA COCTaBHIIA MOJIB/KT

22. Metoa nonydeHus! KOJJIOWIHBIX YaCcTUI], OCHOBAHHBINA Ha (PU3NYECKOM APOOIEHUU KPYITHBIX
YaCTHII, HA3bIBACTCS

* TUAPOJIUTUIECCKUM °TIeTITU3AIIMOHHBIM

* KOH/JICHCAIIIOHHBIM *UCIIEPCUOHHBIM

23. Ypasuenne 1 = CRT(3akon Baut-I'odda), xapakrepusytoriee

3aBUCHUMOCTh OCMOTHYECKOI'O AAaBJIEHUS OT KOHLEHTPALUU TeMIIepaTyphl,

MPUMEHUMO® TOJIBKO K PaCTBOPaM HEAJIEKTPOJIUTOB

* K JIIOOBIM PAacCTBOPAM * K pacTBOpaM C1a0bIX 3JIEKTPOIUTOB

* TOJIBKO K paCTBOPaM CHJIBHBIX 3JIEKTPOJIUTOB

24. VI3aMeHeHne cMauyuBaeMOCTH TBEPIBIX TeN no neiictBueM [1AB

MCIOJIB3YIOT IPU® BOCCTAHOBJICHUN METAIJIOB *(JIOTALUU Py

* PaCTBOPEHUH 3JIEKTPOJIUTOB *CUHTE3€ aMMHaKa

25. PazpyiieHueM moJuMepoB Mo AEUCTBUEM (PU3UKO-XUMUYECKUX

(bakTOpOB Ha3bIBACTCS® NECTPYKLUA *ACBYIKaHU3ALIHS

* IecTaOMIU3aIHs *IeCOPOIIHS

26. OuromMepsl OT MOJUMEPOB OTIUIAFOTCS

* IPOCTPAHCTBEHHBIM CTPOCHUEM *XapaKTEPOM CBS3EH

* MEHBIIIEH MOJIEKYJISIPHON Maccoi *IpUpo0il MOHOMEpPA

27. KonnoniHele 4acTHIIbI, B KOTOPBIX PACTBOPUTENH (BO/Ia) B3aUMO-

JEHCTBYET C siipaMH KOJIJIOWIHBIX YaCTHI], Ha3bIBAIOTCA

* TUAPOPUIBHBIME * T€TEPOTeHHBIMU

* TUJIPOTEHHBIMH *TUIPOPOOHBIMU

28. ®uznyeckas acopOIus OT XUMHYECKON OTINYAeTCs

* HU3KHM TETUIOBBIM () (PEKTOM B 00paTUMOCTHIO

* BBICOKHUM TETJIOBBIM 3()(hEeKTOM U HEOOPaTUMOCTHIO

* BBICOKMM TETUIOBBIM 3 (PEKTOM B 00OpaTUMOCTHIO

* HU3KUM TeTJIOBBIM 3()(HhEeKTOM U HeOOPaTUMOCTHIO

29. MonspHas Macca HedJIeKTpoauTa, pactBop 11,6 r kotoporo B 200 T

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

* 116 +29+ 58 «232

30. Tlonumepsl, 00pa3yronMecs B pe3ysibTaTe CIIMBKY LIETEH pH

BYJIKQHU3AIlUU U MIPU MOJTYYECHUH TEPMOPEAKTUBHBIX CMOJI, HA3bIBAIOTCS

* TEPMOIIACTUYHBIE *CTEPEOPETYIIpPHbIC

* pa3BETBIICHHBIE *CETUATHIC

31. Koarynupyronuiee AeicTBUE Ha 301b, IOTYYEHHBIN IO PEAKIINU

AgNO3+NaCl (n36p1T0K)—AgCl+NaNO3,

OyayT OKa3bIBaTh

* KaTHOHBI JIEKTPOJIUTA *KaTHOHBI 1 AHHOHBI OJTHOBPEMEHHO

* AaHWOHBI AIICKTPOJIUTA *HEUTPAITBHBIE MOJICKYJIIBI

32. B kauecTBe HU3KOMOJICKYJISIPHOTO BEIIECTBA B PEAKIIMH TTOJIHMKOH-

neHcanuu yaiie Bcero oopasyercse NaCl *H2Se CO2 *H20

33. [ToBepXHOCTHO-aKTUBHBIM SIBJISIETCS BEIIECTBO, OPMYyIIa KOTOPOTO

UMeeT BUJ

* C17H35COONa «CH3COONa

* Na2S04 «H2S04

34. Heiitpanu3zanus 3J€KTpUUECKOIo 3apsiia U yaleHue ruapaTHON

000JI0YKH KOJIJIOUTHON YaCTULIBI BHI3BIBAET UX

* [IepepacpeieICHUE *pa3pylICHE

* repe3apsaKy *CTabUIN3alnIo

35. OCHOBHOM XapaKTEPUCTUKOMN IUCIIEPCHON CUCTEMBI SIBISETCS

YaCTHI AUCTIEPCHOM (ha3bl

* (hopMa *KOJIMUYECTBO

* Macca *pasmep

36. IIpu mostHOM (hepMEHTAaTUBHOM T'HJIpOJIH3€e OETKOB 00pa3yercs cMech

* AMUHOB *KapOOHOBBIX KHUCIIOT
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* AMMHOKHCJIOT *yTJIEBOJOB

37. Jlns mporiecca ancopOnuu CripaBeITuBbI COOTHOIICHUS

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

*AG <0; AS>0AG>0; AS» 0

38. Meton aHanu3a, OCHOBAHHBIN HA 3aBUCHUMOCTH 3JIEKTPOIPOBO/-

HOCTH PacTBOpa OT KOHIICHTPALIMH 3JIEKTPOJINTA, HA3bIBACTCS

* KyJIOHOMETPHS *TIOTEHIIMOMETPUS

* KOHIYKTOMETPHS *Tojsiporpadus

39. Jlns monmyyeHust HICKyCCTBEHHBIX MTOJIMMEPOB HCIOJIb3YIOTCS PEaKIIUU

* MMOJIMKOHJICHCAIIUU U TUIPOJIN3a

* MOJIMMEPU3ALIUU U 3TepUPUKALNN

* MOJIUMEPU3ALINH U MTOJTUKOHACHCAIIUU

* IOJIMMEPU3ALNH U U30MEPU3ALUU

40. B K01JI0MITHOM pacTBOpE, MOJIYYEHHOM IIPHU B3aUMOJECHCTBUI

130bITKA MO/ KISl C HUTPATOM cepedpa, MOTeHIUATIONPeIesSIOIIIM

aBigeTcs HOH® K+ eNOs— Ag+ e+ J—

41. KonndyecTBeHHON MepO aacopOIuy CIY>KUT BETMYNHA, CAMHUIICH

U3MEPEHUS KOTOPOU SABIISAETCA

* MOJIb/M2 *T/11* T/M *MOJIB/JT

42. T'pyboaucnepcHble CHCTEMBI, B KOTOPBIX AMCIIEPCUOHHON CPENOil SBISETCS XKUAKOCTH, a
JIUCTIEPCHOM (ha30i — TBEpI0€ BEIIECTBO, HA3BIBAIOTCS

* CYCIICH3USIMHU *a3PO30JIIMU

* SMYJIbCUSIMHU *TIEHAMU

43. B MeTo e SKCTpaKIMKU B KAYECTBE IKCTPAreHTOB Yalle APYTUX UCIONb3YIOTCA

* CWJIBHBIE KHCIIOThI *HEOPTaHUYECKHUE BEIIECTBA

* CHJIbHbIE OCHOBAHUS *OpraHUYECKUE BEILIECTBA

44. Tlpm TPOXOXJIEHWHW CBETOBOTO TIOTOKAa Yepe3 KOJUIOMIHBIM pacTBOp HaOII0MaeTCs
TU(GPAKIIMOHHOE pacCesTHUE CBETa, Ha3bIBAEMOE

* koHyc Ctokca *konyc Tunnans

* s ekt Panes sapdexr Ulynpua-I'apau

45. MeTogamu KOHIYKTOMETPUY MOXKHO aHAJIM3UPOBATH TOJIBKO BEIIECTBA, SIBISIOIIUECS

* KOJUTOMIAMH *BBICOKOMOJIEKYISIPHBIMU

* IURJIEKTPOJIUTAMH *3JIEKTPOIUTAMHU

46. Meron KyJIOHOMETPUM OCHOBAaH Ha 3aBUCMMOCTH KOJIMYECTBA BBIJCIMBIIETOCS Ha
3JIEKTPOJIAX BEUIECTBA OT

* IOTEHIIMAJIA 3JIEKTPOJIA *KOJIMYECTBA AJIEKTPUUECTBA

* AnuHbBI BOJHBI *DJ1C

47. B cHoekTpainpHBIX METOJAaX aHajdu3a BEJIWYMHOW, NPONOPLUUOHAIBHONW KOJIWYECTBY
ONpPENEIAEMOr0 BEIECTBA, SABIIAECTCS

* ONTUYECKAs TUIOTHOCTH *CHJIA TOKA

* HaNpsDKEHUE OIS *3JIEKTPOAHBIN MOTEHIINAI

48. Pabora, HeoOxomumast Al 0Opa3oBaHUS €IMHMIBI IUIOIIAAN TOBEPXHOCTH pasnena das,
Ha3bIBACTCs

* SHEPIrUel pacIMpeHus *yAeIbHON MOBEPXHOCTHIO

* IOBEPXHOCTHBIM HATSKEHUEM *TIOBEPXHOCTHBIM IMOTEHLIUATIOM

49. PactBop amerona B 200 r Bomsl (KsH20=0,52 rpamXKr/Moib)KUIUAT MPU TEMIIEPaType
100,26 -C. Macca aueToHa B BOJIE paBHa

*29r58T

*1,5r8,7Tr

50. CymmapHbIii 3apsij] BCEX 4acTull, 00pa3yomux MUIIEILTY,

* paBeH HYJIO *JpoOHast BeJIMYMHA

* [IOJIO’)KUTEJIEH *OTPULIATEIICH

51. Meron onpenencHus BEHIECTB, OCHOBAaHHBIM HAa UX Pa3IMYHOW CIOCOOHOCTH
azcopOupoBaThCs, HA3bIBACTCS

* xpomarorpadus etonorpadus

* moJisiporpadus *crieKTporpadus
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52. bydepHbiMu cBOlCTBaMH 00J1aJIa€T PacCTBOP, COACPIKAIINI BEIIECTBA

* CH3COONa u CH3COOH <Na2S04 u H2SO4

* KCl u HC1 «CH3COOH u NaCl

53. YpaBHeHue peakuu, JUisi KOTOPOI SHTPOIUSI YMEHBIIACTCS, UMEET BUJ]

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

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

54. Meton, oCHOBaHHBIH Ha MOTJIONIEHUH (aICOPOIIMH) AJICKTPOMArHHT-

HOTO M3JTy4YCHHSI aTOMAMH BEII[ECTBA B CBOOOHOM COCTOSIHHH, HA3bIBACTCS

* AaTOMHO-3ICOPOLIMOHHBIM *3IMHCCHUOHHBIM

* CIIEKTPOPOTOMETPUIECKUM *JTFOMUHECIIEHTHBIM

55. Ilpumepom cucTeMbl, B KOTOPOH AMCTIEpCcHAs Gaza U JUCTIEPCHOH-

Hasl CpeJia — KUJAKOCTH, SIBISIFOTCS

* B30UTHIE CIMBKH *MailOHE3

* a3p030JIb *¥KENE

56. Meton, oCHOBaHHBIN Ha U3MEHEHHUH AJICKTPOTIPOBOAHOCTH PACTBO-

POB HITH PACIIABOB AJIEKTPOIUTOB, HA3bIBACTCS

* KyJIOHOMETpPHEH *CrieKTpodoToMeTpreit

* KOHAYKTOMETpUEH *IIOTCHIIUOMETPUEH

57. BemectBa (amcopOeHTHI), CIIOCOOHBIE OOMEHUBATHCS HMOHAMH CIOJBIKHOW  (Ha3oid,
HA3BIBAIOTCS®* HOHUTAMU *OCAAUTEIISIMU® IKCTPAreHTAMH *HOCUTEIISIMU

58. Ilpm yBenwM4YeHWM KOHIIGHTpAllUM BemIecTBa (aJCOPOMPYIOMIETOCsS  OTPHUIIATEIBHO)
MOBEPXHOCTHOE HATSKEHUE PAacTBOpa

* YMEHbIIIAeTCs

* MEHSIETCSl HEOAHO3HAYHO

* YBEJIMYMBAETCS

* CHayalla yMEHBIIIAETCS, & TOTOM YBEITUUHBACTCS

59. MunuManbpHas KOHIIEHTPALUS 3JIEKTPOIUTA, HE00X0 uMast

JUTSL KOATyJISIIIUU OTPEIETICHHOTO KOJIMYECTBa KOJUIOMIHOTO pacTBOpa 3a

oTpezeNIeHHbI TPOMEKYTOK BPEMEHH, HAa3bIBACTCS Koa-

TYJISIITII

* IOPOTOM *KOHCTAHTOM

* KOO PUIMEHTOM °*TIpEIETIOM

60. Metop BOJIbTAaMIIEPOMETPUM OCHOBAH Ha MPSIMO MPONOPIUOHATIBHONW 3aBUCHMOCTH MEXIY
KOHIIEHTpALKUE BEUIECTBA U

* CUJION TOKA *HAIpPSKEHHEM

* yacroroiu *3JC

61. Eciu ans nexoropoit peakiuu AH= —50kx/Monb, a AS’= —100 Ix/mMonsxK, To ona

* HaXOJIUTCS B KOJIEOATEITLHOM PEXKIME

* IPOTEKaeT B 00paTHOM HalpaBlIEHUU

* HaXOJIUTCSl B paBHOBECUU

* IPOTEKAET B MPSIMOM HaIlpaBJICHUU

62. Metop BBIJICIICHHS BEIIECTB, OCHOBAHHBIA HAa WX CIIOCOOHOCTH MEPEXOIWTHh M3 TBEPIOTO
COCTOSIHUS B Ta3000pa3HOE MPU HEBBICOKUX TEMIIEpaTypax, Ha3bIBaeTCA

* TUCTHILISIUS *3KCTPAKIIHS

* cyOnumMarus *xpomarorpadus

63. OCHOBOI KyJTOHOMETPUYECKOTO METO/a aHaJK3a SIBJIAETCS ypaB-

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

64. KoHueHTpanusi HOBEpXHOCTHO-AaKTUBHOT'O BEIIECTBA B TIOBEPXHOCT-

HOM CJIO€ B CPAaBHEHHH C €ro KOHIICHTpaIueil B 00beMe

* OJIMHAKOBAsI *MEHSAETCSI HEOTHO3HAYHO

* 3HAUUTEIHHO HIKE *3HAYUTEIILHO BBIIIE

65. Cpenu nepedrcieHHbIX NOHATUIA XuMu BMC numHuMm siBisieTcst

* TOMOTIOJIUMEPHU3ALIHS *COMOTUMEPHU3ALIUS

* cyOnMManus *ToJMKOHACH CAUs

66. Pa3znnuHas okpacka JUCIEPCHBIX CUCTEM 3aBUCHUT OT
JUCTIEPCHOM (ha3bl
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* pazMepa 4acTHIl *(OPMbI YACTHIL

* SHEPIUHU YaCTULl *CKOPOCTH JBUKECHUS

67. Jlnd KOIMYECTBEHHOI'O OINHMCaHMs Ipolecca aacopOLMU HCHOJIb3YIOT SMIUPUYECKYIO
dopmyiy

» Pebunnepa *bpynaysepa

* Tennepa «®pennuxa

68. 3aBUCHMOCTh KOJHMYECTBA IMOMVIOIIEHHOIO OO0Opa3loM M3Iy4yeHHs OT KOHILEHTPAalUu U
TOJILMHBI IOTJIOUIAIOIIETO CJI0s OIUCHIBAETCS 3aKOHOM

* Ban-/lep-Baanbca *Bant-T'odda

* Difnmrelina *JlamGepra — byrepa-bepa

6.2. [IpumepHbIe BONPOCHI M 3aaHKsl / 3a1a4U JIA IPOMEKYTOYHOM aTTecTaluu
Tabanna 9 - IlpumepHbie TeopeTHYECKHEe BONPOCHI U NMPAKTHYECKHUE 3aJaHusA / 321241 K

NMPOMEKYTOUYHOMY KOHTPOJIIO

Pasznessr u TeMbl

[TpumepHBIe TEOpETHYECKHUE BOITPOCH

IpuMepHBIE IPAKTHYECKUE 3aTAHMS
/ 3amaun

5 cemecTp

ArperatHoe
COCTOSIHUE
BEIECTBA

1.CocrosiHMe  BelIecTBa,  IapaMeTPhl
COCTOSIHMSL ~ BemiecTBa. ['a3000paszHoe
COCTOSIHHE BEILECTBA, OCHOBHBIE
XapaKTEPUCTUKUA Ta30B, HACAIbHBIA U
peanbHBIi rasbl, ra30BbIE 3aKOHBI, CMECH
UJeaNbHBIX ra3os, napiuaibHOe
JABJICHUE Ta3a, KHUHETHYECKas Teopus
ra3oB,  peajbHble  Tras3bl,  (aKTOp
C)KMMAeMOCTH. YPaBHEHHSI COCTOSIHUSA
peabHOTO U UI€aTIbHOTO Ta30B.

2.  JXunkoe cocTosgHME  BellecTBa
OMVDKHUH TOPSIIOK, (PAaKTOPBI, BIUSIOLINE
Ha CBOMCTBa JKHMIKOCTEH, CBOMCTBa
KUIKOCTEH  (MJIOTHOCTb,  MOJISIPHBIN
00BEM  JKHUIKOCTEH,  MOBEPXHOCTHOE
HaTsDKEHUE, TEKY4eCTb, BSI3KOCTb
JUHAMUYECKass W KUHEMaTHU4ecKas,
napoobpa3zoBaHue, KOHIEHCAIIHS,
HACBIIICHHBIN nap, KpUTHYECKAS
TEMIIEPATYpPa U AABIICHUE).
3. Teepmoe arperaTHoe
KPUCTAJUIMYECKOE,
AHU30TPOMHOCTb,
MOHOKPHUCTAJLIBI,
KUJKOKPUCTATIINYECKOE
BemiecTsa. [lma3ma.

COCTOSIHUE,
amopdHoe,

W30TPOITHOCTH,
KPUCTAJUIOTUAPATEL,
COCTOSIHUE

6. Kakwue raspl cuurarorcs
uneanbHbIMU. [Ipu Kakux
TEeMIIepaTypax U JTaBJICHHUIX
peasibHBIE Ta3bl BEAYyT ce0s Kak
HIcalLHbIE?

7. I'azoBas cMech cocToUT U3
NO u CO», Beruncnurh 00beMHOE
cojiepxaHue ra3oB B cmecu (B%),
€CIM WX TapIuaibHbIC IaBICHUS
pPaBHBl COOTBETCTBEHHO 36,3 H
70,4 xlIla.

8. Bbr BHeciin ¢ moposza (-
27,3 C) B Temuyrwd KOMHATY
(+27,3° C) Bo3aymrusiii mapuk. B
KOMHAaTe ero oonbeM cran 8,23 1.
Kaxum o Ob11 Ha ynune?

9. [ImoTHOCTH MO BOAOPOIY
raza X passHa 2,00. 13 ckonbkux
aTOMOB COCTOUT MOJIEKYJIa 3TOTO
raza?

10. 250 MII BOJIOpOJIA
cobpanbl Haj Bogoi npu 26° C u
nmapiaenun 98,7 xlla. JlaBmenue
HACBIIIICHHOTO napa BOJIbI
ocraBnser3,4 xlla. Breramcauthb
Maccy BOJOpOJa.

Xumuueckas
TepMOANHAMHUKA

4.0OcHOBHBIE
XUMHUYECKON
TepMmoanHamMuuecKast
KJacCu(UKALUA: 10 COCTOSHUIO, I10
B3aUMO/ICHCTBUIO c OKpYXKarolen
cpenod, mo uwucay ¢a3, MO YUCTY
KOMIIOHEHTOB.  COCTOSIHUE  CUCTEMBI.
OyHKIUU COCTOSIHHSL.
TepmoauHaMuueckue IIPOLECCHL.
BHyTpeHHssT ~ SHeprusi,  KOJUYECTBO
TEIUIOTHI, TEIIOEMKOCTh, pabora. [lepBoe

MOHATUS W  BEIUYUHBI
TEPMOJAMHAMUKH.
CHCTEMa,

1.Ilonp3ysich TaHHBIMU TAOJIHII,
BBIYHCIIUTE TETIOBOM 3 ek,
XUMHUYECKOE CPOJICTBO U
KOHCTaHTY paBHOBECHS IIPU
CTaHJAPTHBIX YCIOBUSAX H MIPU
3amanHon Temmeparype T. Habop
peaKkui ¥ TeMIeparyp A
BBITIOJTHEHUS
TEPMOJAMHAMUYECKUX PACUETOB
yKazaH B Taosmre 1.2.

2. Ilo nony4eHHbIM 3HAYEHUSIM
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Hayaso TEPMOJUHAMUKHU.
MareMaTuuecKkoe BBIPAXKEHUE TEPBOTO
Havana, GopMyJIUpPOBKH 3aKOHA.

S5.Ontanbnus. CraHgapTHas SHTAJIbIUA
oOpa3oBaHMsl BEIECTBA, CTaHAApTHas
SHTAIBITHUS CropaHus BEILIECTBA.
TennoBoii 3 heKkT XUMUUECKON PEaKIIHH.
3akon I'ecca. Pacuer cranmapTHO#
TEIUIOTHl  XMMHYECKOM peakuuud IO
CTaH/IaPTHBIM TEIJIOTaM O0pa30BaHUS U

CTOpaHHUS BELIECTB. [TpumeHeHue
MEepPBOrO0 Hadajga TEPMOJUHAMHKHU K
onocucremMam.

6.3aBucuMocTh  TeruioBoro  3¢ddexra
XUMHUYECKON peakluu OT TEeMIIeparyphl,
ypaBHEHUE Kupxroda. Tennotsl
pacTBOpeHuUs, COJIbBaTaIUH,
HEUTpAIU3aLHU

7.Bropoe  Hayajio  TEPMOJMHAMUKH.
MareMaTuueckoe BBIPAKEHHE BTOPOTO
Hayvasna, (hopMyTUPOBKHU 3aKOHa.
OOparumMbie 1 HEOOpaTUMBIE MPOLECCHI.
DHTponus u eé CBSI3b Cc
TEPMOANHAMUYECKON BEPOSITHOCTHIO
CUCTEMEL. YpaBHeHue Bonrsimana.
Pacuer wu3MeHeHUs SHTpONHMM  AJIA
pa3IMYHbIX M30TEPMUYECKUX u
HEU30TEPMUYECKHUX IIPOLIECCOB u
XUMUYECKOW  peakuuu. AOCONOTHas
suTponus. [locrynar I1nanka.

8. TepmoauHamuyeckue MOTEHIINAIEL.
Oneprusa I'enpMmrossia. OHeprus
['u60ca. Kpurepuit JOCTHOKCHHUS
XUMHUYECKOTO paBHOBECHSL.
[Iporno3upoBanue HaIpaBJIeHUs
CaMOMPOU3BOJILHO MPOTEKAIOIINX
MpOLECCOB B HM3OJUPOBAHHOHM W
3akpeITOii  cucremax. CBoOogHas U
CBSI3aHHAsl SHepruu. MakcumanbHas |
MaKCUMaJIbHO noJie3Has pabora
nporecca. CranaaptHas sHeprus [ u66ca

o0pa3oBaHMs BEILIECTBA, CTaHIapTHas
SHEPTHs ['u66ca OMOJIOTUYECKOTO
okucieHus  BemectBa.  CraHmapTHas

sHeprus ['mb6ca peakiuu.

TEPMOJUHAMUYECKUX
XapaKTEPUCTUK OIIPEIEIINTE
TEPMOXUMHUYECKHUN TUIl PEAKIIUH,
BO3MOYKHOCTb €€ IIPOTEKaHUs IIPH
aanabaTHBIX YCIOBHSX U B
OTKPBITBIX CUCTEMAX, a TAK¥Ke
YKa)KHUTE KaUeCTBEHHO ITyOUHY
IIPOTEKAHUs PEAKLUU IIpU
CTaHJAPTHBIX YCIOBUAX U IIPU
3aJIaHHOM TeMIIepaType.
Onpenennre oNTUMAIbHBIE
YCJIOBHS BEICHUS IIpoliecca,
YKa3aB, KaK YBEJIMYUTh BBIXOJ
IIPOJIYKTOB

XuMuyeckas
KHUHETUKA

9.IlpenMeTr XMMUYECKOW KUHETUKH U €€
3HaueHue st Ouosnoruu. Kunernyeckas
KJacCu(UKALUSg XUMUYECKUX PEaKIIM.
MonekynspHocTs peakuur. CKOpPOCTb
peakuuu. PakTOpbl, BIMSIOLIIME HA HEE.
3akoH aeictByrommx macc. Koncranra

ckopoctd. KuHeTndeckue ypaBHEHUS.
ITopsnox pEeaKLHuH. IIepuon
MIOJIyTIPEBPAILCHHUS. 3aBHCHUMOCTH

CKOpPOCTH PpPCaKMM OT KOHICHTpALlUH.
Kunernueckue  ypaBHEHMsI  peakiui

1.PactBODp caxapa
koH1eHTpanuu 0,3 Mob/1
MO/IBEPraeTcss UHBEPCUH B
teueHue 20 MUH Ha
35%.BpraucanTh a) KOHCTaHTY
cKopocTH; 0) BpeMs
MOJIyTIPEBPAIICHHUS.

2. ITpu 150°C nexortopas
peaKkuus 3aKkaH4YuBaeTcs 3a 16
MuH. [IpuHuMas TeMneparypHbIi
KO PUITMEHT CKOPOCTH PEAKITHH
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MIEPBOTO, BTOPOT'O U HYJIEBOTO MOPSIKOB.
10. DKCnepuMeHTaIbHbIC METObI
OTpeIeJICHUsT CKOPOCTH M KOHCTaHTBI
CKOPOCTH PEaKIIUH.

11. 3aBUCHUMOCTh CKOPOCTH PEAKLIHH OT

TeMIepaTypsl. TemneparypHbIit
KOA(DPUITMEHT CKOPOCTH PEaKIMH U €ro
OCOOCHHOCTH  JJii  OMOXMMHYECKUX

nporeccoB. [IoHsATHE O TEOPUM aKTUBHBIX
COyJIapeHUHU. DHEPreTHYecKuil mpouib
peaKIum; SHEprus aKTUBALUH;
ypaBHeHue Appenuyca. llondarue o
TEOpHH HEPEXOAHOTO COCTOSIHUS.
AKTHBHPOBaHHBIN KOMILIEKC.
12.Karanus. ["'omoreHHbIi u
reTepOreHHbIN KaTaau3. DHEpreTHYeCKui
npohmwib  KaTaTUTHYECKOW  peakLUu.
Ocobennoctu KaTaJIMTUYECKOM
aKTUBHOCTH (DEPMEHTOB.

13. IlocnenoBaTenbHble, MapayieibHbIE U

COTIPSKCHHBIC peaKIum. [emabie
peaKIuu. JInmutupyromas craaus
CIIOKHOU pEaKIuH. Peaknuu B

pactBopax. POTOXMMUYECKHUE PEAKILIHH.

paBHBIM 2,5, paccuuTaiTe, yepes
KaKoe BpeMs 3aKOHUUTCS 3Ta
peaxius, eclii MIPOBOAUTD €€ IIpH
200°C.

3. Ilepuon nmonmypacnana
paaus cocrasisier 1590 ner.
BbruncnuTte KOHCTaHTY CKOPOCTH
PaaoOaKTUBHOIO pacnaia u
BpeMsl, 32 KOTOPOE pacnaaercs
20% wu3oTomna.

XuMHuueckoe
¢bazoBoe
paBHOBECHS

n

14.Tepmoaunamuka XUMHUYECKOTO
paBHOBECHs. 3aKOH JIEHCTBYIOIIMX Macc.
KoHcTaHTa XMMHYECKOTO pPaBHOBECHS.
CDaKTOpBI, BIIMAKOIIINUEC Ha paBHOBeCI/Ie.
[Tpunmun Jle-Illatenve-bpayna. Pacuer

PaBHOBCCHOI'O BbIXOJa MMpOAYKTOB
peakuuu. BnusHme TemmepaTypsl Ha
paBHoBecue. CrocoObl  BBIUMCIICHUS

KOHCTaHT PaBHOBECHS C UCIOJIb30BaHUEM
TEPMOJUHAMHUYECKIX BEIIMYUH.

15.TepmonHamMuKa (ha3oBBIX
paBHOBECHIA. OCHOBHBIE ~ TIOHATHS:
(dazoBbie Tepexonbl, ¢aza, KOMIIOHEHT,
9HCII0O  HE3aBUCHUMBIX  KOMITOHEHTOB,
¢dazoBoe paBHOBECHE, YMCIO CTENeHel
cBoOobI. [IpaBuio a3 ['ub6ca.

16.®Da3oBbIE paBHOBeECHS B
OJHOKOMIIOHEHTHBIX ~cucteMax. CBs3b
MEXIy JaBJIeHHEM U TeMIleparypoi

(hazoBbIX MEPEXO0JIOB. YpaBHeHHE
Knaysuyca-Knaneiipona. ®dazoBble
JUarpaMMbl.

17.Iunarpamma COCTOSIHUS BOJIBI.
da3oBbIE paBHOBeCHS B
JBYXKOMIIOHEHTHBIX CUCTEMAX.

12.PacTBOpEl HA€aTIbHBIE U pEANbHBIE.
PacTBOphl JleTyuux KuUIKOCTEH. 3aKOoH
Payna. OtkinoHeHuss or 3akoHa Payns.

A3zeotponbl. Pasnenenue a3eoTpONHBIX
cMecei.

18. IlepBblidi W  BTOpPOM  3aKOHBI
KonoBasnosga. B3aumMonepacTBoprMbIe

1. B cocyn oobemom 2 11
nomectuin 0,53 Mok Boiopoaa
u 0,3 mosb azota. K MomMeHTy
paBHOBecus obpazoBanoch 0,02
MOJIb aMMHUaka. Beruncnure
KOHCTAHTY PaBHOBECHS PEAKLIUH.

2. Beruucnure paBHOBECHBIE
KOHIIEHTpALUK BOJOPOJA U oA
B peakuunH+1; «2HI n
KOHCTAHTY PaBHOBECHS PEAKLIUH,
€CJIM HayaJIbHbIe KOHLEHTPaluU
BOJIOPOJIa U 0J1a COCTaBIISIIOT
0,08moutb/11, @ paBHOBECHAS
koHueHnTpauus HI cocrasnser
0,04 Momnn/m.

3. PaBHOBeCHBIE
KOHI[EHTPALlMU BEIIECTB B
peakiun 2SO2+0; > 2503
cocrasisior: SOz - 0,0002
Moibs/1, Oz - 0,004 mons/1, SO;3 -
0,003 mouns/1. Berauciaure
HavallbHbIC KOHIIEHTPALINH
MCXOJHBIX BEIIECTB U KOHCTAHTY
paBHOBECHS PEAKIIUU.
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XKUAKOCTU. OrpaHHYEHHO PACTBOPHUMBIE
KHUAKOCTU. JlparpaMMbl pacTBOPEHHS.
CucrteMbl ¢ BepXHEW, HUKHEH, C BEpXHEN
u HIDKHEN KPUTUYECKUMHU
TEMIIEPATYPAMH PACTBOPECHHUSL.

19. JluarpamMmbl IJIaBKOCTH OMHAPHBIX
CHCTEM.

3 cemecTp

Yyenue
pacTBopax
DIIEKTPOXUMUS

1.06pa3zoBanue pPacTBOPOB.
PactBopumMocTs. PacTBOpUMOCTB ra3oB B
KHUJKOCTSAX, B3aUMHasi PACTBOPUMOCTH
KUIKOCTEH, PACTBOPUMOCTH TBEPJbIX
BEUIECTB B  JKMJKOCTSX, JIaBJICHUE
HACBIIIIEHHOTO  Tapa  pa30aBIEHHBIX
pacTBOpPOB.

2.PactBOpBI HEJIEKTPOJIUTOB.
KomnuratuBubeie CBOMCTBAa pacTBOPOB:
MOHWKEHUE TEeMIEpaTyphl 3amep3aHus
pacTBopa, IOBBILIIEHHE TEMIIEpaTyphl
KUIIEHUS pacTBopa, MMOHUKEHUE
JaBJICHUS napa, OCMOTHYECKOE
nasnenue. Kpuomerpus. D0ynuomerpusi.
OcmomeTtpusi. KonmuratuBHble CBOMCTBA
pa30aBICHHBIX PACTBOPOB AJIEKTPOIHUTOB.
3.PactBopbl  35eKTpoaUTOB. CUJIbHBIE
ANEKTPONUTHI, Teopust JleGas- XtoKKes.
4.bydepHsie  pacTBOphl.  MexaHu3M
neiictBust  OypepHbIXx cucrteM. 30Ha
OydepHoro ngeiictBus u  OydepHas
eMkocTb. Pacuer pH mnporomurnueckux
cucteM. 3HadyeHHe Oy(]epHBIX cucreM
JUTsE OMOJIOTUH, XUMUH.

5.V nenpHas 3JIEKTPONPOBOIHOCTh
pacTBOPOB  RJIEKTPOJIUTOB,  MOJISIpHAS
ANIEKTPONPOBOIHOCTD pacTBOpoOB
3JEKTPOJIUTOB,

6.2neKTprIeCcKue MOTEHIIMAIEI Ha
(hazoBbIX rpaHuIlax. VYpaBHeHue
HepHcra, ralbBaHMYECKHII  DJIEMEHT,
3JIEKTPOJIHbIE MOTEHIIUAIIBIL.
7.Knaccudukarus 3JeKTpO0B.

1.PactBOp, coaepxamui
0,512 r Heanextposnura B 100 r
OceH3071a, KPUCTALITU3YETCS TIPH
5,296°C. Bpruncaure MOJISPHYIO
Maccy pacTBOPEHHOTO BELIECTBA.

2.Bpruncnure TeMiepaTypy
KpUcTayun3anuu 2% BOJHOIO
pacTBOpa 3TaHoja

3. Beruncnute Temneparypy
KUIIEHUSI PacTBOpA, COJIEPKAIIETO
5,05 r xmopmerana B 120 T
aleToHa.

4. ITpu KaKoW KOHIIEHTpalUK1
MOHOB Zn2+ (MOJIb/T) MOTEHIIAAT
ero anektponaa oyaer Ha 0,015 B
MEHBIIIE €r0 CTaHIAPTHOTO
3JIEKTPOIHOTO MOTeHIraa?

5. CocraBbTe cxemy,
HaIMUIINTE ypaBHEHUS
AJIEKTPOJIHBIX MPOIIECCOB U
Beraucante 3/C
rajbBaHUYECKOIrO JIEMEHTA,
COCTOSIIIETO U3 KaJIMHEBOIO
aneKkTpoaa norpyxenHoro B 0,01
M pactBop HUTpaATa KaaMusl, a
BTOPOU U3 MAarHUEBOI'O
3JIEKTPOAa, MOTPYKEHHOTO B
0,001M pacTBOp HUTpaTa MarHus.

9. Paccuntarh 0CMOTHYECKOE
naBieHue 1M pactBopa IioK03bl
nipu 25°C

Komnonnuas
XAMHUSA

8.Ilpeamer KOITOMAHOW XMUMHH, 3a/a4H,
MeTonbl. OCHOBHBIE JTambl pPa3BUTHUS
KOJUIOUJHOMN XUMHH. IIpusnaku
00BEKTOB KOJUIOMIHON XUMUH. 3HAUECHUE
KOJUIOMJHOH  XUMHUU B  OHOJIOTHH.
[ToBepxHocTHast dsHeprusi [ubbca wu
MMOBEPXHOCTHOE HATSKEHUE.
9.Ancopbumsi. AncopOuus Ha TpaHUILE
pactBop-nap. Ypasuenue ['u006ca.

10. [ToBepXHOCTHO-aKTUBHBIE u
MMOBEPXHOCTHO-HEAKTUBHBIE  BEILIECTBA.
N3MeHeHne MOBEpXHOCTHOW AKTUBHOCTH
B TOMOJIOTMUECKHUX psgax (IIpaBUIIO
TpayGe). N3otepma azcopoIuu.
OpueHTanus MOJIEKYJ B MOBEPXHOCTHOM

1.Ha MaKerax MOJIOKa
YKa3aHO, YTO COJAEpKAHHUE >KHUpa
cocraBisieT 3.2%. Omnpenenutsb
o0beM gucriepcHOM a3zl B
yIIaKOBKE BMECTUMOCTBIO 1 JUTp
U YHCJICHHYK KOHIEHTPALUIO
TUCTIEPCHOM (pa3bl, eCiiu TuaMeTp
JKUPOBBIX Kameidb PaBeH 85 MKM.
Uemy paBHa YUCIECHHAs
KOHLIEHTpalus B pacyeTe Ha 1 M
3.

2. OueHurte pa3mep 4YacTHI]
SrSO4 , 3Hag, YTO0  MX
pactBopuMoCcTh Ha 3 Mmacc.%
0O0JIBIIIe PACTBOPUMOCTH KPYITHBIX
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cloe W CTIPpyKTypa  OmomemOpaH.
3HayeHue aJCOPOLMOHHBIX IPOIECCOB
TUTS AKU3HEACSITEbHOCTH.

11. BMC. CgoiicTBa CTy/IHEI: CHHEPE3UC
Y TUKCOTPOTIHS.

12.AncopOunoHHbIE  paBHOBecHS  Ha
HEMOJIBIKHBIX TpaHMIaXx paszaena ¢as.
dusnueckas agcopOIus U XeMOCOPOLIHSL.
AncopOuusi ra3oB Ha TBEpAbIX TeJax.
AncopOusi U3 pacTBOpOB. YpaBHEHHE
Jlenrmiopa. VYpaBHenune @peitHanxa.

3aBUCHUMOCTh BEJIMYUHBI AJCOPOLIUU OT
pa3INYHBIX (bakTopoB. [IpaBuno
BbIpaBHUBaHUS MOJISIPHOCTEN.

Nzbuparensnas ancopOrusa. I[lpaBuio
[lanera-Pasaca. Kore3us, anaresus,

CMauMBaHHUE.
13.00mme IPECTaBICHUS u
KiIaccupukanus  XpoMarorpaduuecKkux
METOJIOB IO TEXHHUKE BBIIOJIHEHUS H 10
MEXaHU3MY npouecca. I'enb-
xpomatorpagusi. [Ipumenenue
xpomarorpapuu IS MOJTy4YeHus,

OUMCTKH, pa3delieHuss ¢  aHalIu3a
BEUIECTB. 3HAUEHUE  aJCOPOIIMOHHBIX
MIPOLIECCOB IS )KU3HEIEATEIbHOCTH.

14 Knaccudukamnus JUCTIEPCHBIX CUCTEM.
Krnaccudukanus AUCTIEpCHBIX CUCTEM I10
CTENEeHH JUCIEPCHOCTH; MO arperaTHOMY
COCTOSTHUIO dasz; 1o cuiie
MEXMOJIEKYJIIPHOTO B3alMOJICHCTBUS
MEXIY JUCIIEPCHOM dbazoit u
JTUCTIEPCUOHHON  Cpeoi. [Ipupona
KOJUJIOUJTHOTO COCTOSIHHUSL.

15. ITonmyyeHue u CBOMCTBA JUCHEPCHBIX

CHCTEM. [TonmyyeHnne  KOJUTOMIHBIX
pacTtBopoB. Jlmamms, 3NEKTpoxManu3,
yIabTpaduIbTpaLUAL.

16.CTpoeHre  KOJUIOMJAHOW  MHMIIEIIIBL.
ArperaTuBHasi ~ yCTOMYMBOCTb  30JIEH,
Koaryjsnusi  JTMO(POOHBIX  KOJUIOHIOB.
[Topor xoaryisiiud U €ro OIpeJesICHHE,
npaswio  ynene-I'apau,  B3auMHas
KOAaryJIsiusl. Komnongnas  3amura.
YCTON4MBOCTh  JUCHEPCHBIX  CHCTEM.
CenvMeHTAIlMOHHAs, AarperatuBHas W
KOH/JICHCAllMOHHAS YCTOMYUBOCTD
nuo3osieid. DakTopel, BIAMAIONME HA
yCTOMUUBOCTH JTno30sent. Koarymnsius.
17.CTtpoeHue IBOMHOTO 3JIEKTPUUYECKOTO
CJI0s. DNEKTPOKUHETUYECKHUIM TOTEHIINA
U €ro 3aBHUCUMOCTb OT pa3JIMYHBIX
(hakTopoB, HKCIIEPUMEHTAIILHOE
ONpeIEIICHUE €TO0.
18.MonexkynsipHO-KMHETUYECKUE
CBOMCTBA KOJUJIOWTHO-TUCTIEPCHBIX

KPUCTAJIIOB. Mexdaznoe
HaTsokeHMe npu 298K mpumure
paBHBIM 85 MJIX/M 2 , IIIOTHOCTH
SrSO43.96 r/cm 3 .

3. Cycnensus KBapua
COJICPKUT c(hepUIeCKUE YaCTHUIIBI,
npuyeM 30% o0bema MpUXOAUTCS
Ha YaCTHIIbl, MMEIOIINE PaIyC
1-10 -5 M, a 00BEM OCTAJIBHBIX —
Ha yacTulbl paauyca 5-10 -5 M.
KakoBa ynenbHass mNOBEpXHOCTH
KBapua?

4. A»p030J1b pTyTH
CKOHJICHCHPOBAJICS B BU/JIE
OombiIoN Kammm oobeMoM 3.5 cMm

3 . Onmnpenenure, Ha CKOJBKO
YMEHBIINIACh MTOBEPXHOCTHAS
SHEprus pTYTH, eciu
JTUCTIEPCHOCTD a’p0o30Jid
cocraBmsuia 10 Mxm -1

IToBepxHOCTHOE HaTsHKEHUE

prytu npumure pasHbM 0.475
Jox/m 2 .

5. 3onb cepHOKHCIOTO Oapus
MOJIyY€H CMEIIEHHEM paBHBIX
o6wemoB pactBopoB Ba(NO3)2 u
H2SO4. Hamucate  dopmyny
MUTIEIUTBL. OnuHaKOBBI m
UCXOJHbIE KOHIEHTpaLuu
pPacTBOpPOB, €CJIM YACTHUIIBI 30JIS
MEePEMEIIAOTCS K aHOTy ?

6. 3omp Fe(OH)3 mnonyuen
meronom  ruaponusza  FeCl3.
Hamummure dopmyny MUIEIIBL,
ecnu CUMTATh, 4TO
CTaOUITU3aTOPOM 30151  SIBIISIETCS
pPacTBOp OKCUXJIOPHUA XKelle3a.

7. Hanucats bopmyy
Murembl Agl, ecim B KadecTBe
crabunuszaropa  B3AT  HHUTpar
cepebpa. KakoB 3Hak 3apsnia
KOJUUIOUJHBIX YacTHuI?

8. T'mopo3ons  cepHUCTOM
PTYTH TOJY4YeH NPONMyCKaHHEM
H2S 4epe3 BoaHblii pacTBOp
oKkcHuaa pTYTH. Hanucatp
YpaBHEHHE PEaKIIUU 00pa30BaHUS
300151 U (hOpMyIly MUIIEIUIbI, €cln
crabunuzaropom siBisgercs H2S.
KakoB 3Hak 3apsaa KOJJIOMIHBIX
JacTurl?

9. 3apsa yacTHIlbl TUAPO30JIA
SiO2 Bo3HUKaeT B pe3yibTare
IYCCOLIMAIITU KPEMHHUEBOU
KHUCIIOTHI,  oOpa3ylomielicss  Ha
MOBEPXHOCTHU KOJUIOMIHBIX
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CUCTEM: OpOYHOBCKOE JBIKEHUE,
midy3us, OCMOTHYECKOE JaBJICHUE,
CeIMMEHTallHOHHOE paBHOBECHE.
OnTuyeckre CBOWCTBA: pacceMBaHUE
cBeTa (3akoHn Panes).
DNEeKTPOKUHETUYECKUE CBOMCTBA:
aneKTpodopes U MEKTPOOCMOC.
19.MukporeTeporeHHble CUCTEMBI, HX
npupoa u Pa3HOBUHOCTH.
[Tony4yenue, pU3NKOXUMHUUECKUE
CBOMCTBA M 3HAYeHHWE B MEIUIUHE
a’po30Jie,  MOPOIIKOB,  CYCIEH3UH,
SMYJIBCUM U MEH.

20.9mynbcuu: KJIacCU(UKAIIHS,
MOJYYEHUE U UX CBOMCTBA. DOMYJIbIaTOPbI
M MeXaHu3M UuX jAeucrBua. Tum
amynbeuit. OOpareHue (a3 IMyJITbCHMA.
Y CTON4YMBOCTh IMYJIBCUM U Pa3pylLICHUE
smynbcuid. Koanecuenmus.

21.Cycnensuu u 150. CBOWCTBA.
YcToiunBOCTh " bakTopsI eé
ONPEACIISIIOLINE. CenuMeHTaMOHHBIN

aHanu3 cycrneHs3ui. [1acTel.

22 IlomyuyeHne M CBOWCTBA a’pO30JIEH.
[Ipumenenune aspozonei. [Topomku.

23. buonornyecku Ba)KHBIE KOJLIOHUIHBIE
ITAB (MbuTa, JA€TEPreHTHI, JKEITYHBIC

KHUCJIOTHI).
24. Ilensr: MOJTy4YEHHE, THIIBI,
YCTOWYHBOCTD u paspylLlIeHue,

crabunmu3anusi 1neH. [IpumeHeHue B
OHMOJIOTHH.

25.BBICOKOMOJIEKYJIIPHBIE  COCTUHEHUSI.
Knaccudukanuss ¥ MeTOnbl MONTyYEHHUS.
Ctpoenue u ¢opmMa  MaKpPOMOJEKYII.
ArperaTHble COCTOSIHMSI U CTPYKTYpHO-
MEXaHUYECKHE CBOWCTBA MOJUMEPOB.
PactBopenue u HaOyxaHue
BBICOKOMOJIEKYJISIPHBIX COETUHEHU.
TepMmoauHaMuueckass yCTOMYMBOCTb MX
pactBOopoB. DAKTOPHI YCTOMYHUBOCTH.
26.CBolicTBa  pacTBOPOB  IOJUMEPOB,
OCMOTHYECKOE JaBJIEHUE U BSI3KOCTb.
BricokoMonekysipHble COSIMHEHUS Kak
MOJINANIEKTPONIUTEL.  M303mekTpruyeckas
TOYKa W METOAbl €€ ONpEeIesICHHUS.
DnexTpodope3 MOTHIICKTPOIUTOB, €ro
METO/IbI u pUMEHEHHE B
(bapMareBTHUECKUX UCCIIEIOBAHUSIX.
BricanuBaHue moiuMepoB U3 pacTBOPOB,
KoalepBaluss M 3alUTHOE JIelCTBUE
BMC Ha KOIJIOUILI.

YacTUl[ MpU  B3aUMOACHCTBUHU
MOBEPXHOCTHBIX MoJiekyn SiO2 ¢

H20. Hamnucatp bopmymy
MHUIIEIUTBI 30J151.

10. Kak YBEJIIMYUTCS
cBOOOTHAS MOBEPXHOCTHAs

SHEprus Karenib, COJepKaluxcs
B | Kr MaiioHe3a, 0 CPAaBHEHUIO C
Hepa3poOJEeHHON ero Maccou
mwromanso 0.65-10 -3 m 2 2 Yemy
paBHO BHYTpPCHHEE [aBICHHE W
npupamenue dHepruu [ 'mb06ca
JUIs Kamellb JKUPOBOH  (pakiuu
MaiioHe3a auameTrpomM 35 MKM?
[InoTHOCTH KUPOBOHM  (pakiuu
0.9 -10 3 xr/m 2 ; mexdasHoe
IIOBEPXHOCTHOE HATsKEHHE 55
MJIx/M 2 ; MOJIBHEIH 00BEM XKUpa
0.19 M 3 /mMOb.

11. Omnpenenuts MJIOIIAb,
MPUXOISAIIYIOCS Ha OJIHY
Mosekyny anwnuHa Co6HSNH2, u
TOJIIIMHY MOHO0AJICOPOLIMOHHOTO
CI0S Ha TpaHUIE C BO3AYXOM,
ecM mpenenbHas agcopomus [ oo
paBHa 6-10 -9 kmMonb/M 2 .

12.  IlpenenpHast  amgcopOrus
BAJICPUAHOBOM KHUCJIOTHl paBHA
4-10 -6 mons/M 2 . Paccuuraiite
KOd(hpUIMEHTHI yYpaBHEHUS
IIMIIKOBCKOTO, €CIIHM H3BECTHO,
YTO  pacTBOp  BaJEpPUAHOBOU
KHUCIIOTBI KOHUEHTPALUU 4
MMontk/n Tipu 293 K cHmkaet
MMOBEPXHOCTHOE HATSDKEHHE Ha 2
mJx/m 2
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Cocrasutens: MBanos ®.U. — 1.x.H., mpodeccop kadenpst EJ]

(pamunus, unuyuanvt u donxcHocms npenodasamens (eti))
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