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1. Ilepeyennb KOMIIETEHIMIA ¢ yKa3aHUeM 3TanoB UX GOPMHPOBaHNS B NIPolecce OCBOCHUSI
o0pa3oBaTe/IbHON NPOrpaMMbI
B pesynbrate ocBoenust OIIOII oOyyaromuiics 10KeH OBIaNeTh CIACAYIOIIUMH Pe3ylbTaTaMu
o0y4eHus o auciuIuiiHe (Moayno) «PusndecKas U KOJIIOUIHAS XUMUSI»:

Ne KouTponupyemsle pa3nens Ko xorTponupyemoit HaumeHnoBaHue 011eHOYHOTO [xana
n/m (TeMBbl) TACITUTUTHHBI KOMITeTeHITH (YutH e€ cperncTBa OLIEHUBAHUSI
(pe3ynmbTathl 1Mo pa3zaenam) 4JacTu) / U ee
(hopMyIHpOBKa — IO
JKEJTAHUIO
1 [Ipenmer, 3agaum 1 METOMBI OIIK-1 YCTHBIN OTBET, [IarnbamnbHas
(hU3MUECKOi U KOJUIOUTHOM CTaHIAPTU3UPOBAHHBIH IIKaga
XUMHH U €€ 3HAUCHHUE JIJIs TECTOBBIA KOHTPOJIb, OIICHUBaHHUS
(hapmarum. pEIICHUE CUTYAIIHOHHBIX
3a1a4, MPe3CHTAIIH.
2 OCHOBHBIC TTOHATHUS U 3aKOHBI OIIK-1 VCTHBIN OTBET, [IsaTnbdannpHas
XUMHYECKOH TepMOIMHAMHUKHI CTaHIAPTU3UPOBAHHBIN IIKaia
U TEPMOXHUMHUH. TECTOBBI KOHTPOJIb, OIICHUBAHHS
pelIeHne CUTYallnOHHBIX
3a/1a4, MPe3eHTAIIH.
3 Tepmoannamuka OIIK-1 YcTHBIN OTBET, [IatubannpHas
XUMHUYECKOTO PaBHOBECHS CTaHapTU3UPOBAHHBIH IKasa
TECTOBBI KOHTPOJIb, OLICHUBAHHMS
pelIeHNe CUTYaIlHOHHBIX
3a/1a4, MPe3eHTAIIH.
4 | Tepmonunamuka (ha3oBbIX OIIK-1 YcTHBII OTBeT, [IaTubanmbHas
paBHOBeCHi1 CTaHIAPTU3UPOBAHHBIN IKaua
TECTOBBI KOHTPOJIb, OIICHUBAHMS
pelieHne CUTyalnoOHHBIX
3a[a4, MPe3CHTAIIH.
5 TepmoauHaMuka OIIK-1 Y CTHBIHN OTBET, IIsTnbamnsHas
pa30aBICHHBIX PACTBOPOB. CTaHIAPTU3UPOBAHHBIN IIKaia
TECTOBBI KOHTPOJIb, OLICHUBAHMS
pelIeHNe CUTYaIlHOHHBIX
3a1a4, MPe3CHTAIUH.
6 | TepmomuHaMuKa pacTBOPOB OIIK-1 YcTHBIN OTBET, ITarubanmsHas
AJIEKTPOJIUTOB. CTaHapTU3UPOBAHHBIN IKasa
TECTOBBIA KOHTPOJIb, OILICHUBAHMS
pelIeHNe CUTYaIlHOHHBIX
3a/1a4, MPe3eHTAIIH.
7 Tepmoannamuka OIIK-1 Y CTHBIN OTBET, IIarubannbHas
MOBEPXHOCTHBIX SIBJICHHIM CTaHAapTU3UPOBAHHBII IKasa
TECTOBBI KOHTPOJIb, OIICHUBAHMS
pelieHne CUTyalnoOHHBIX
3a1a4, MPe3CHTAIUH.
8 | DnexTpoxumus OIIK-1 VYcTHBII OTBeT, [IaTnbanmpHas
CTaHIAPTU3UPOBAHHBIN IIKaia
TECTOBBIA KOHTPOJIb, OIICHUBaHHUS
pelIeHre CUTYaIlMOHHBIX
3a1a4, MPe3CHTAIUH.
9 Kunernka xuMudaeckux OIIK-1 Y CTHBIN OTBET, IIsTnbanasHas
peaKImii U KaTaims3 CTaHIAPTU3UPOBAHHBIN mKasna
TECTOBBIA KOHTPOJIb, OIICHUBaHHUS

PeUICHUC CUTYAIUOHHBIX
3a1a4, Mpe3CHTaIlNN.




10 | KomnounaHast XuMust Kak OIIK-1 VCTHBIN OTBET, TIatubannsuas
Hayka. [Ipupona, CTaHIAPTU3UPOBAHHBIHN 1IKajia
KIaccuuKanus 1 oomue TECTOBBIN KOHTPOJIb, OLICHUBAHUS
CBOICTBA TUCHEPCHBIX CUCTEM pEeLIeHne CUTYalMOHHBIX

3a/1a4, MPe3eHTAIUH.

11 | MonekyJsipHO-KHHETHYECKHUE OIIK-1 VYcTHBIN OTBET, [IaTubannpHas
Y ONTUYECKUE CBOMCTBA CTaHAapTU3UPOBAHHBII IKanza
KOJUTOMJIHBIX CUCTEM. TECTOBBI KOHTPOJIb, OIICHUBAHUS

pelieHne CUTyalnOHHBIX
3a/1a4, IPE3ECHTALUH.

12 | DnexTpudeckuii 3apsn OIIK-1 VYcTHBII OTBET, [TaTubanmpHas
KOJUIOMJIHBIX YaCTHIl U CTaHAapTU3UPOBAHHBII Kasua
3JIEKTPOKUHETUUECKUE TECTOBBIN KOHTPOJIb, OLICHUBAHMUS
SIBIICHUS. pelieHne CUTyalnoOHHBIX

3a/1a4, IPE3ECHTALUH.

13 | YcTOWYHBOCTD U KOATYJISIUS OIIK-1 YcTHBIN OTBET, [IaTubannpHas

KOJUIOMJIHBIX CUCTEM CTaHAapTU3UPOBAHHBII Kasa
TECTOBBIN KOHTPOJIb, OLICHUBAHHUSA
pelLIeHHEe CUTYallMOHHBIX
3a/1a4, IPE3EHTALUHN.

14 | Pa3uble Ki1acchl KOJUIOUIHBIX OIIK-1 Y CTHBIN OTBET, IIaTubaninuas
cUCTeM CTaHapTU3UPOBAHHBIN IKanza

TECTOBBI KOHTPOJIb, OIICHUBAHUS
pelieHne CUTyalnoOHHBIX

3a/1a4, IPe3eHTaIHH,

MIPOBEJICHUE KPYIJIOTO CTOIA

2. Texkyuuii KOHTPOJb yCHeBAeMOCTH HA 3aHATHSIX CEMHHAPCKOr0 THNA (CEMHUHAPHI,
NPAaKTUYECKUE 3aHATHS, KIMHUYECKUE NPAKTHUECKHE 3aHATHUS, NMPAKTHKYyMBbl, JJaOopaTOpHbIe padoThl),
BKJTIOYasl 33/IaHUsI CAMOCTOSITENILHOM paboThl 00y4aroIuXCsl, MPOBOJUTCS B (popmax:

- YCTHBIA OTBET,

- CTaHJAPTU3UPOBAHHBIA TECTOBBIA KOHTPOJIb,

- pelLlIeHUE CUTYyallMOHHBIX 3a1ad,

- IIpEe3eHTaLNH,

- IPOBEIEHHE KPYTJIOrO CTOJIA.

Br16op (opmbl TEKyIIero KOHTPOJIS Ha KaXKI0M 3aHATHH OCYIIECTBIAET Ipenoaasatesib. ©opMel
TEKyIIEero KOHTPOJIS Ha OJHOM 3aHITHH Yy pa3HbIX 00y4aroIuXCcsi MOTYT OBITh Pa3NUIHbIMU. KOHKpETHYIO
(GopMy TEKyILIEro KOHTPOJIS y KaXI0ro o0ydaromerocs onpenenser npenogasarens. Konngectso dpopm
TEKYILLEr0 KOHTPOJISI Ha KAKIOM 3aHSATHU MOXET OBITh PAa3JIMUHBIM M ONPEACISeTCs NPenoaaBaTesieM B
3aBHCHMOCTH OT IeJIeH U 3a/1a4 3aHIATHA.

2.1. TunoBble KOHTPOJIbHBIE 3aIaHUS WJIM HHBbIE MATEPHAJbI, HEOOXOAUMBIE I OIEHKHU
3HAHMHA, YMEHMil, HABHIKOB M (WJIH) ONbITA [AeATEJbHOCTH, XAPAKTEPHU3YIOIIUX 3TalbI
(opMupoBannsa KoMIeTeHIIHI B Mpolecce 0CBOeHUsI 00pa30BaTeJIbLHON MPOrpaMMbl

2.1.1. CraHaapTU3MPOBAHHBIH TECTOBBIH  KOHTPOJIb YycneBaeMoOCTH (MO0 TeMaM WJIH
pazaesam)

Tema 1. Ilpenmer, 3agaun U MeToabl GU3HYECKOW M KOJJIOWIHOW XMMHH W ee 3HAYEHHME IS
dapmanum.

1. ®usndeckast XUMHsI 3TO:

A) HayKa 0 BeLIeCTBaxX M UX NPEBPALICHUSX;

b) nayka o meronax aHanmsa;

B) wHayka, w3ywaomas 3aKOHOMEPHOCTH
2. 00BEKT U3y4YeHUs! PU3MUECKONH XUMHUU

A) nucnepcTHBIE CUCTEMBI

b) xonnongHbIe CHCTEMBI

3. mpenMeT n3yueHus PU3NIECKON XUMUH

A) B3auMoMpeBpalLleHHs AUCTIEPCTHBIX CUCTEM
b) B3aumomnpeBpatieHus 00X CHCTEM

MPOTEKAHUS XUMHUYECKUX TPOLIECCOB;
I') mayka, uzydaromniasi TMCIEpCHbIE CHCTEMBI?

B) mo6wie cuctembl
I') pactBOpEI

B) B3aumMonpeBpalieHus KOJJIOUAHBIX CUCTEM
I') B3anmomnpeBpaieHus B pacTBOpax




4. 00BEKT N3YUCHUS KOJUIOUTHON XUMUHN

A) mHCTepCTHBIE CHCTEMBI M IOBEPXHOCTHBICS B) mo6w1e cucTembl
SIBJICHUS I') pactBOpEI

B) xonnouaHbIe CHCTEMBI

5. IpeAMET U3y4YeHUs KOJUIOUAHOU XUMUHU

A)  B3aUMONpEBpalICHUST B  JTUCIEPCTHBIX B) B3amMompeBpamieHHss B KOJUTOHMJIHBIX
CUCTEMaxX CUCTEMax

b) B3auMomnpeBpaltieHus B JIFOOBIX CHCTEMax I') B3auMomnpeBpamieHus B pacTBOpax

6. 11eNTb U3yYeHUsT PU3NIECKON XUMUHN

A) u3ydeHHE CBS3eH MEXIy XUMUYCCKHUMH H B) wu3yueHume mokasarens MPEIOMIIIEMOCTH
(UBUYCCKUMMU SIBIICHUSMU cBeTa

b) onpeneneHue sHEpTHH POILIECCOB

7. METOJIbI U3yUeHUS PUINICCKON XUMUU

A) cTpoeHue BelecTBa I') onTuueckuit

b) cratuctuaeckmit J1) Bce mepedncieHHbIe
B) TepMonmHaMuaecKmit

8. METOIBI U3yUCHUSI KOJUTOMTHOW XUMHH

A) pedpakTOMETPHICCKUH, B) TepmonnHaMuUeCKHiA
TypOUINMETPUUICCKUI I') onrtraeckwmit
B) craTucruueckuit J1) Bce mepeuncieHHbIE

9. KoJUTOMIHAS XUMHUS

A) 3T0 camMocTOsATEIbHAS HayKa, N3yJaloIiasi TUCIIEPCTHBIE CUCTEMBI U TOBEPXHOCTHBIC SIBICHUS

B) aTo paznen ¢pusnueckoll XUMIH, U3YYaIOLIHA AUCTIEPCTHBIE CUCTEMBI M TIOBEPXHOCTHBIC SIBJICHUS
B) ato paznen o01eit XMMHH, U3y4YaroInuil TUCTIEPCTHBIE CUCTEMBI U TIOBEPXHOCTHBIE SIBIICHUS

10. nqucmiepcTHBIE CHCTEMBI — 3TO

A) ocHOBa m3y4eHHS (PU3UUECKON XUMUH B) oObekT u3yueHus KOJUIOUAHON XUMUHT

b) mnpeamer wu3ydeHHsT TONBKO KOJJIOMIHOM I') w™merom wu3ydyeHHs] KOJUIOMAHOM XUMHH
XUMHHU

Bompoc | 1 2 3 4 5 6 7 8 9 10
OTBET B B 0 a a a hi} hi} a B

Tema 2. OcHOBHbIE IOHATHS ¥ 3aKOHbI XHUMHYECKO TEPMOTHUHAMMKH M TEPMOXHMHH.

1.0cHoBHO 3a1a4ell GU3NUECKON XUMHUH SIBISIETCS YTBEPKACHUE

a) HCCIeloBaTh 3aKOHOMEPHOCTU IPOTEKaHHWsS XWMHUYECKOW peakuud BO BPEMEHH M YCTAHOBUTb
XMUMHYECKOE PABHOBECHE MPH PA3JIMUHBIX BHEIIHUX YCIOBUIX.

0) U3y4yeHue BEIeCTB, MX CBOWCTB M MPOTHO3UPOBAHKE MCCIIEIOBaHUS BEIIECTBA B HAPOTHOM XO3SICTBE.

B) HW3yuYeHHE pa3IMYHbIX (OpM CyIecTBOBaHMS BEHIECTB B pa3MYHBIX CpelaX H arperaTHbIX
COCTOSIHUSIX.

2. laiiTe ornpeneieHne TepMOIMHAMHYECKOM cucTeme

a) COBOKYITHOCTh aTOMOB C OJJHHAKOBBIM 3apsI0M siIpa.

0) Teno WM COBOKYIHOCTh TEJI HAaXOAALIMXCS BO B3aMMOJEHCTBUM W YCIOBHO OOOCOOJIEHHBIX OT
OKpY>KaloIIeH cpelibl.

B) COEIMHEHUS] KOTOPbIE, 00Pa30BAUCH MTyTEM MPUTSHKEHUS] HOHOB.

3. U3oToHN4ECKUI pacTBOP- 3TO

a) pacTBOP, UMEIOIIUI 0IMHAKOBOE T'HPABINYECKOE JaBIICHHE;

0) pacTBOp, B KOTOPOM KOHIIEHTPAIIMS PACTBOPEHHOTO BEIIECTBA MIPUOIMKACTCS K PACTBOPUMOCTH

B) pacTBOp, HMEIOMINH OJMHAKOBOE OCMOTHYECKOE JIaBIICHHE

4. Kakoe 13 HIKENPUBEIEHHBIX OMPEACTICHUN XapaKTEepHO AJIsl TOMOTE€HHBIX peaKui

a) KOMIIOHEHTBI HaXOJISTCS B pa3HbIX (hazax

0) MCXOAHBIE BEIIECTBA HAXOAATCS B OJHOM (pase, a MPOILYKTHI B APYTOH

B) HCXO/HBIE BEILIECTBA U MPOAYKTHI HAXOIATCS B OAHOM (aze

5.3aKkpbITON CHCTEMO OyAET SBISATHCS

a) cucTteMa, KOTopas MOKeT OOMEHHMBATHCS ¢ OKPY KAIOIIEeH Cpeloil SHEepTHel, HO 0OMEH BEIECTBOM HE
BO3MOJXKEH.

0) cucrema, KoTOpasi 0OOMEHMBAETCSI U SHEPTHEN U BEIIECTBOM, MOXKET MEHSTH CBOM 00BEM.

B) CHCTEMa, B KOTOPOIl HET TOBEPXHOCTH Pa3Jielia.

6. TemmeparypHas 3aBUCHMOCTb TeII0BOro 3ddexra mpu V-const




BEIpakaeTcs ypaBHeHHeM Kupxroda B mHTETpanpHOi hopme:
a) AU=AU°+ACv (T-T°) 6) AH=AH°+AC p (T-T°) B) (GAU/OT)V =ACv
7. I3MeHeHue SHTPOIUH SIBJISIETCS] KpUTEPHEM POTEKAHHUS CaMOIPOU3BOIBHOTO
npoliecca B CUCTEME:
a) M30JINPOBAHHOU 0) 3aKpBITOM B) OTKPBITOM
8. Ecnii Bce KOMITOHEHTHI CIEAYOIEH peakiiny sSBisroTcs razamu: A+3B=C
cootHoulenue mMexry Ke n KP pasno:
a) KP=Kc (RT) -3 6) KP=Kc RT B) Kp=Kc (RT)2
9. CocTOsiHME CHCTEMBI, P KOTOPOM €€ CBOWMCTBA IIOCTOSHHBI BO BPEMEHM IIPH HAJIMYMM IIOTOKOB
SHEPIUH U BEIICCTBA, Ha3bIBACTCS:

a) Ha4YaIbHBIM, 0) cTallMOHAPHBIM, B) MEPEXOAHBIM,

T') CTaHIAPTHBIM, 1) KOHCYHBIM.

10. KakoBo cootnomenue mexxy Cp u CV [uist ujieaabHoro raza?

a)Cp+Cv=R 0)Cp=Cv+R B)Cp/Cv=R r)Cp=Cv+RT

Bompoc | 1 2 3 4 5 6 7 8 9 10
OTBET b b B B a a a a 0 0

Tema 3. TepMoaAMHAMUKA XHMHYECKOT0 PABHOBECHS

1. Chopmymupyiire npunnun Jle-llatenne

a) BHEIIHee BO3JEWCTBHE, Hapyllalollee pPaBHOBECHE B PAaBHOBECHOM CHCTEME, BBI3BIBA€T B HeEl
W3MEHEHUS, HAlIPaBJICHHBIC B CTOPOHY YCHJICHHS 3TOTO BO3AECHCTBUS

0) BHemIHee BO3JICiiCTBHE, HapyLIalOIlee PABHOBECME B PABHOBECHOW CHCTEME, HE BBI3BIBACT B HEMH
U3MCHCHUA

B) BHEIIHee BO3JCHCTBHE, HApYyIIAMOIIee paBHOBECHE B PABHOBECHOW CHICTEME, BBHI3BIBAET B HEH
W3MEHEHUS], HAallpaBJICHHbBIE B CTOPOHY OCJIA0JICHUS 3TOTO BO3ACHCTBUS

2. TeMnepaTypHaﬁ 3aBUCUMOCTDb KOHCTAHTBI XUMUYCCKOI'O paBHOBECUA

BBIpa)KaeTcs pu V-Cconst:

a)dlnKc=AU 0)dinKp = AU B)AGo=-RTInKp
dT RT2 dT RT2

3. TemnepaTypHast 3aBUCUMOCTHh KOHCTaHTbl XUMHUYECKOTO paBHOBECHS
BBIpakaeTcs pu P-const:

a)dlnKc=AU 6)dlnKp=AU B)=AGo=-RTInKp

dT RT2 dT RT2
4. VI3MeHeHue SHTPOIUH SIBIIIETCS KPUTEPUEM MTPOTEKAHUS
CaMOIIPOU3BOJIBHOTO

a) M30JIMPOBAHHON 0) 3aKPBITOM MpoIIecca B CUCTEME B) OTKPBITOM

5. MOXHO JTi IO U3MEHEHHIO SHTPOITUH CYAUThH O HAIPaBICHUH MTPOTEKAHU mporiecca?
Ha, ecnmu cuctema:
a) 3aKpbITasi, 0) U30JIMPOBAHHAS, B) OTKPBITAsl, T) B JIFOOBIX THIIAX CHCTEM, J) TOJIbKO B T€TEPOTCHHBIX.

6. Uucio mukpococtostanii (W) B TEpMOAMHAMUYECKOH CHCTEME paBHO 1
Yemy paBHO 3HaueHue sHTponun (Jx/mons K)?

a) 1 0)0 B) e" re"”
7. 3aBUCUMOCTb XUMHUYECKOTO MMOTEHIIHANA OT aKTUBHOCTH KOMIIOHEHTA PEaKIUU:
a) TUHeHas 0) mapabonuyueckas B) JlorapupmMuyecKas T') 9KCIIOHEHIIMANbHAS
8. B cooTBeTCTBHHM C H30TEPMOI XUMUYECKOH peakunu npu Ka < Ila:
- - 0
a) AGPH >0 6) AGPLI <0 B) AGPLI =0 F) AGpLI = AG pu

9. 13 3aBHCHMOCTH MEXIy TEPMOAMHAMHUYECKUMH OTCHLIMAIAMH U KOHCTaHTON
XUMHYECKOTO paBHOBecHs Ipu cooTHomennn P-coms1, ecnu Kp >1, cnenyer
COOTHOIIICHHE:

a) AGo=0 6) AGo <0 B) AGo>O




10. OcHOBHBIM yciOBHEM (ha30BOTO paBHOBECHS CUCTeMBI ipu P, T-const sBisieTcs:

a)AG=0 0) AA=0 B)AS=0
Bompoc | 1 2 3 4 5 6 7 8 9 10
OTBET B a §) a 0 0 §) B 0 a

Tema 4. TepmoanHamuka (hpa3oBbIX paBHOBeCHI|
1. DHeprus konebaTeNbLHOTO JBMKEHHS aTOMOB B Mosiekyiie 19F79Br na HyneBom
K0JIe0aTeIbHOM KBAaHTOBOM YPOBHE MpH me=672,6x102Mm-1 ; xe=6,69x10-3 paBHa:
a) 0,34x10 -20 Ix 0) 1,06x10 -20 dx B) 0,66x10 -20 Ix
2. Y aenpHas anekTpuyeckas nposoauMocTs pactBopa KOH konuentpanuu 4,2%
npu 18° paBHa 14,64 Cm/m. [InotHOCTB pacTtBopa 1,038 r/cm3. DxBUBaIeHTHAS
3JIEKTPOIPOBOANMOCTH PaBHA!
a) 18,86 6)8,86 B) 34,67 Cm M2 kT 2KB-1
3. TemnepaTypHslii k03¢ durmeHT peakuuu y=2. [Ipu NOBBIIIIEHNN TeMIIEpaTyphl
ot 223 o 373 K ckopocTh XUMUIECKON PEaKIINN YBEITMINBACTCS:
a) 30406 6)32768 B) 15689 pa3
4. KosddunueHt pactpeneneHust ioaa MexXly aMUIOBBIM cipToM U Bojoi mipu 25°C B criupre /C 12 B
Bojge = 230. [Ipu paBHOBECHOW KOHIIEHTpAIMK 1oaa B BOAHOM cioe 0,2 1/, KOHICHTpamus #Homa B
aMHIJIOBOM CIIUPTE PaBHA!
a) 35,16 r/n 6) 46,0 T/n B) 57,1 r/n
5. DHeprus BpamaTeNIbHOIO ABMKEHHUS aTOMOB B Mojekyine 19F79Br na BpamaTelbHOM KBaHTOBOM
ypoBHE Y=1, Ip1 PaBHOBECHOM MEXbSIIEPHOM
paccrostHuu re=1,7555x 10-10 m paBHa:

a) 1,4109x10 -22]Tx 6) 0,1419x10 -22 Tk B)0,8516x10 -22]Tx
6. uarpamma T — cocTas.

T P = const 1

TAOaO .
A B

COCTaB
JlaHHast muarpamMma ecTh Juarpamma

a) KUTNeHUS ABYX JKUIKOCTEH C OrpaHUYEHHON PacTBOPUMOCTEIO

0) KUIEeHus IByX HEOTPAaHUYEHHO CMEITUBAIOIINXCS JKUIAKOCTEN

B) pacCTBOPUMOCTH JIBYX HECMEIINBAIONITUXCS )KUIKOCTEH

7. Kpusas 1 ects:

a) KpUBasi, 3aBUCHMOCTH P HaCBHIIIEHHOTO Mapa OT cOCTaBa KUAKOCTH

0) KpuBas TeMIepaTyp KUIEHUS KUIKOCTH ISl €€ pa3IMYHBIX COCTABOB

B) KpHBas 3aBUCHMOCTH TEMIIEPATyPhl KUIIEHUS KUKOCTHA OT COCTABa HACKHIIIEHHOTO I1apa.
8. 3amrpuxoBaHHast 00JIaCTh HA AUArpaMMe COOTBETCTBYET CYIICCTBOBAHUIO:

a) KHUJKOH (a3sl 0) ra3oBoii ¢a3sl

B) JKUJIKOCTH U Iapa r) 3-x (a3 0JHOBPEMEHHO

9. IlpeacraBieHHas AuarpaMMa COOTBETCTBYET:

a) OMHAPHOH HIeaTHLHON CHCTEME 0) OJIHOKOMITOHEHTHOW H€aIbHON CUCTEME

B) 3-KOMIIOHEHTHOH CHCTEME I') CUCTEME C MOJIOKUTEIbHBIM OTKJIOHEHHEM OT 3aKoHa Payns

10. YkaxkuTe MaKCUMaJIbHOE YHCIIO (ba3 O,Z[HOKOMHOHGHTHOﬁ CHUCTCMBbI, KOTOPbIC MOT'YT OJJHOBPEMCHHO
HaXoAUTHCA B COCTOAHUN TEPMOANHAMUYCCKOTO PABHOBECHU .

a) 4 6) 2 B) 3 r) 1




~
[00)
(o)

Bompoc | 1 2 3 4 5 10

OTBET B a §) §) 0 B §) B B r

Tema 5. TepmoanHaMuka pa30aBJeHHbIX PACTBOPOB.

1.ITaps1 0,0240 kr BemectBa npu 27°C u 912 MM pT.CT. 3aHUMAKOT NPOCTPAHCTBO 00BEMOM 00,0250
m°. KakoBa MoJIsIpHAst Macca 3TOro BeniecTsa?

a) 1,22-10° Ia

6) 1.96-10»% kr/MOIB

B) 1,11-10 monn/m

2.CteneHb THAPOJIN3a ONPeNeISIOT KaK

a) OTHOILEHHE KOJIMYECTBA COJIU, TOABEPTILEICS ITMAPOIN3Y, K 00IEMY KOJIMUECTBY PACTBOPEHHON COJIH.
0) OTHOIIEHHWE KOJIMYECTBA OCHOBAaHUS, MOJBEPIUIErocs TUAPOIH3Y, K OOIIEMYy KOJHYECTBY
PacTBOPEHHOI'O OCHOBAHMSI.

B) OTHOIIEHHE KOJINYECTBA KUCIIOTHI, IIOABEPTIICHCS THAPONN3Y, K 00lLIeMy KOJIMYECTBY PaCTBOPEHHOM
KHCJIOTBHI.

3. 3akon Kupxrogda nmeer cieayomyio popMyJIupoBKY

a) TeMIieparypHbIi Ko3(hdUIMEeHT TeroBoro 3¢gdexra n300apHOTr0 WM M30XOPHOTO IPOIecca paBeH
U3MEHEHUIO M300apHON WM M30XOpHOW TEIUIOEMKOCTH CHCTEMbI, IPOHUCXOISIIEMY B pe3yjbTaTe
mporecca.

0) TemnepaTypHblli Ko3(duuMeHT TeroBoro 3¢ @deKkTa W30XOPHOro IMpollecca PaBeH W3MEHCHUIO
M30XOPHOH TEIIOEMKOCTU CUCTEMBI, IPOUCXOAALIEMY B PE3yJIbTaTe IpoLecca.

B) TeMIEpaTypHBIH KO3()(OUIMEHT TemIoBOro M300apHOro Ipolecca paBeH H3MEHEHUIO H300apHOii
TEIUIOEMKOCTH CUCTEMBI, IPOUCXOASIIEMY B pe3yibTaTe Ipoliecca

T') CpeAH NEPEUUCICHHOTO HET MIPaBUIBHOTO OTBETA

4. Kpuockonui paccMaTpuBalOT Kak

a) METOJI OTIpe/IeTICHHUs MOJIEKYJIAPHBIX Macc T0 MOBBIIIEHUIO TEMIIEPaTyphl 3aMep3aHus pacTBOpa

0) MeTox ompeaeneHrs: MOJIEKYJISIPHBIX MAcC 110 MOHKEHUIO TEMIIEPaTyphl 3aMep3aHusl pacTBOpa

B) METOJ] OIPEAEICHHUS MOJICKYJISIPHBIX MAcC MO MOBBILICHHUIO TOUKH KUIICHHUS PacTBOpPa

5. Chopmyanpyiite npaBuio Bant-I'odda:

a) MpH MOBBIIEHUH TeMIepaTypsl Ha Kaxple 10°C ckopocTh XUMHUYECKON peaKkIuu

yBeIuuMuBaeTcs B 2-4 paza

0) py MOHIKEHNHU TeMIepaTypsl Ha Kaxabie 10°C cKopocTh XUMUYECKOM peakiuu

yBenIuunBaeTcs B 2-4 paza

B) NIPH MOBBIILICHUN TeMIepaTypsl Ha Kaxable 10°C ckopocTh XUMUYECKOH peakunu

yMeHbLIaeTcs B 2-4 paza

6. @aKTOpPBI, BAMSIONINE HA CKOPOCTH XMMUYECKHX PeaKIuii:

a) MPHUPOIa PEarnpyIOIINX BEIIECTB, KOHIIEHTpaIHs, PU3NIECKOe COCTOSIHUE

0) KOHLIEHTpAlLXs pearupyrolux BEIEeCTB, 00beM, TEMIIEpaTypa

B) KOHIICHTpAIIU, AaBJICHHE, TEMITEpaTypa

7. A3 nByX pacTBOPOB rHNMOTOHMYECKHUM Ha3bIBAIOT PACTBOP, Y KOTOPOro 0CMOTHYECKOe TaBJIeHHe:

a) MCHBIIIE

0) OoupIre

B) OJTMHAKOBO

8. OcMoTHYeCKOe AaBJIeHHe PACTBOPA XJI0PU/Aa HATPHUS ¢ MOJISAPHOIl KoHUeHTpauuei 0,1 Moab/n

(n3oToHn4eckuii kodgdunuent 1,95) npu 25 °C paBHo klla:
a) 247,6 6) 482,9
B) 20,8 r) 40,5

9. Ilpouecc nepexoaa MOJIEKYJI PACTBOPUTEJIN Yepe3 MOJIYNPOHHULIAeMYI0 MeMOpaHy U3 pacTBopa ¢
MeHbIIel KOHIEHTpalueil B pacTBoOp ¢ 00JiblIeii KOHIleHTpaNueil Ha3bIBaeTCsI:

a) DJIEKTPOIUTUIECKAST TUCCOITHATIHS 6) ocMoc
B) TH/IPOIIN3 r) iupdy3us
10. OcmoTHnyeckoe JaBjieHHe PACTBOPA IVTIOKO3bI ¢ MOJISIpPHON KoHUeHTpanueii 0,1 Moab/1 npu
25°C paBHO klla:
a) 61,9 6) 51,6
B) 123,8 r) 247,6
| Bompoc | 1 |2 E | 4 | 5 | 6 | 7 | 8 |9 | 10
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Tema 6. TepmMoanHAMIKa PACTBOPOB 3JIEKTPOJIHMTOB.

1. YMeHb1IeHHE yIeIbHOMH 31eKTPONPOBOAHOCTH CHJILHBIX JIEKTPOJMTOB B KOHIEHTPHPOBAHHBIX
pacTBOpax Mo cPpaBHEHHUIO ¢ pa30aBJeHHBIMHU CBSA3aHO C:

a. YMEHbBIIEHUEM CTENEHH JUCCOIUAINN AIIEKTPOIIUTA;

0. yBEIMYEHHEM CHJI JJIEKTPOCTATHYECKOTO B3aMMOAEHCTBUS MEXY HOHAMY;

B. 00pa3oBaHWEM acCONMATOB (MOHHBIX TBOHHUKOB, TPOWHUKOB H T.1.);

I. MHTEHCU(UKAIUEH Ipoliecca 00pa3oBaHus HOHHBIX aTMochep.

2. 3HaunTeILHO 00JIbLIIAS CKOPOCTH ABMKeHus: HonoB H' u OH B Bo/iHO#i cpe/ie 1O cpaBHEHMIO ¢
APYTHMMH HOHAMH 00bsICHsIETCH:

a. MaJbIMHU pa3MepaMM 3THX UOHOB;

0. OTCYTCTBHMEM Y 3THX HOHOB THIPATHON 000JI0UYKY;

B. 3cTa)eTHHIM MEXaHU3MOM II€PEMEILEHHS JAHHBIX HOHOB;

r. 00JBLION MIOTHOCTHIO MIEKTPUIECKOTO 3apsiia Y NaHHBIX HOHOB.

3. YaenbHas 3JIeKTPONPOBOAHOCTH PACTBOPOB 3JIeKTPOJHUTOB M0 CPABHEHHUIO ¢ MEeTAJIMYECKUMHU
NPOBOJHHUKAMU:

a. 3HAYUTEJIbHO BBILLIE;

0. BO MHOT'O pa3 MEHBILIIE;

B. HaXOJAUTCS NPUMEPHO HA OJUMHAKOBOM YPOBHCE,

I. B 3aBUCHMOCTHU OT NPHPOJBI 3JCKTPOIUTA MOXKET UMETh Kak OoJbliee, TaK U MEHbILIEEe 3HaUCHHUE.
4. JKBUBaJeHTHasl JJIeKTPONPOBOAHOCTH B cucTeme CH xapakTepu3syer:

a. 3JEeKTPUYECKYIO IPOBOJNMOCTD PACTBOPA, COAEPIKAIIETO 1 MOJIb XUMHUYECKOTO SKBUBAJICHTA
PacTBOPEHHOI'O BEIIECTBA;

6. SMEKTPHUIECKYO IPOBOAMMOCTH | M° pacTBOpa 3MEKTPOIHTa;

B. IEKTPHUUECKYIO IPOBOIMMOCTH 1 M° pacTBOpa, COMEpPIKAIIEro 1 MOMb AMEKTPOIHTA;

I. JIEKTPUYECKYIO IPOBOIUMOCTh PACTBOPA, COAEPIKAILETro 1 MOJIb paCTBOPEHHOI'O BELIECTBA.

5. JIJisl CHIbHBIX M ¢J1a0BbIX 3J1eKTPOJIUTOB SKBUBAJIEHTHASI 3JIEKTPONPOBOIHOCTD:

BO3pacTaeT C yBEINYEHHEM KOHIIEHTPAIUH PacTBOPA;

BO3pacTaeT C yMEHbILIEHHEM KOHIIEHTPAIMH PacTBOPA;

3aBUCHUT OT UX NPUPOJBI;

BO3pacTaeT C yBEJIIMYEHUEM TeMIIepaTyphl.

6 JKBHBAJICHTHAA 3JIEKTPONPOBOAHOCTh JOCTUIaeT MAKCHUMAJIBHOI0 3HAYEHUS:

B HACBILCHHBIX PACTBOPAaX 3JICKTPOJIUTOB,;

B CHJIBHO pa30aBJICHHBIX PACTBOPAX AJIEKTPOJIUTOB;

B PAacTBOpax, COAEpKaIIMX 1 MOJIb paCTBOPEHHOTO BEIIECTBA;

B PAacTBOpax, COEPKAIINX 1 T paCTBOPEHHOTO BEIIECTBA.

6 B cuiibHO-pa30aBiIeHHBIX PACTBOPAX YJIEKTPOJMTOB A, NIpHOOpeTaeT HandoJIblIee 3HAYeHHeE,
T.K.:

a. B OITOM ClIydae KOJIMYECTBO HOHOB 3JIEKTPOJINTA IOCTUTAeT CBOEH MAaKCUMAIIbHOMN BEJTUYHHBI,

0. B3aUMOZEWCTBHS MEXIY HOHAMU B PaCTBOPE OTCYTCTBYIOT;

B. CTEINE€Hb JUCCOLMAIMN KaK CUJIbHBIX TaK U CJIa0BIX 3JIEKTPOIUTOB NpulOImKaeTcs K 1;

r. oOpa3oBaHHE HOHHBIX aTMoc(hep He MTPOUCXOIHT.

7.CepeOpsiHHAS TJIACTHHKA, IOKPBITAS CJIOEM XJIOpHIA cepedpa M ONMYIEHHAS B HACHIIICHHBIH
PAcTBOP XJI0pHIa KATUsl, SIBJISIETCH:

a. 3JIEKTPOJIOM MEPBOTO POJa; B. PEIOKC-3JIEKTPOAOM;

0. 3JMEeKTPOIOM BTOPOTO POAA; I. HEOOpaTHMBIM 3JIEKTPOJIOM.

8.B xakoM psily MeTa/uIbl PAacoJI0KeHbI 110 BO3PACTAHUIO UX BOCCTAHOBUTE/ILHON aKTHBHOCTH B
peakuuaX NpoTeKAINX B BOAHOI cpene:

a. Ag, Fe, Li, Na; B. Na, Zn, Fe, Cu;

6. Zn, Al, Mg, K; r. Na, Ca, K, Li;

9.B KakoM psiLy MOHBI METAJIJIOB PACIIOJIOKEHBI 10 BO3PACTAHMIO X OKMCJINTEIBHOH AKTHBHOCTH
B peakIusiX MPOTeKaINX B BOAHOI cpeae?

JE o

AR -

a. Li*, K*, Ca™, Mg™"; B. Hg™, Ag’, Cu*, Fe*;

6. K, Cu™, Ag", Au™; r. Mg*, Pb®*, AP, Cr¥.
10. IIpuMepoM 3J1eKTPOI0OB BTOPOI0 POa MOTYT CJIYKHTh:

a. UMHKOBBIHN JJIEKTPOI; B. KaJIOMEIIbHBIN 3JIEKTPOJ;

0. BOJOPOJHBIN IIEKTPOL; T. CTEKJISHHBIA SJEKTPOJ.



Bompoc | 1 2 3 4 5 6 7 8 9 10

OTBET a B r B a 0 r B B a

Tema 7. TepMoAHHAMUKA NOBEPXHOCTHBIX SBJIEHMIT

1.HenoaBu:kHasi MOBEPXHOCTH pPa3jeia BO3HMKAET HA TPaHHUIle:

a. KUAKOCTb — Ias; B. JKUIKOCTb — XKHUJIKOCTH;

0. KHIKOCTBH — TBEPIIOE TETIO; r. TBEpHOE TENOo — ras.

2. CopOumneii Ha3bIBaeTCsI:

a. MpUTSHKEHUE (CUETUICHUE Wi MPUINIIAHKUE ) TPUBEIEHHBIX B KOHTAKT MIOBEPXHOCTEH IBYX
KOHJIEHCHUPOBaHHBIX (a3,

0. caMOompoM3BOIBHOE N3MEHEHHE (HOPMBI TPAHUYHOMN TOBEPXHOCTH;

B. CAaMOITPOM3BOJIFHOE HAKOIUIEHNE (TIOTIIOIEHIE) Ta3000pa3HOTO WIIH PACTBOPEHHOTO B KUAKOCTH
BEIIECTBA Ha MOBEPXHOCTH 00 B 00beMe KOHACHCHPOBaHHOH (a3l (TBEPAOro Tena UK KUAKOCTH);
. 00pa3zoBaHMe MOBEPXHOCTH pa3zesia MeXIYy ABYMs HECMEIINBAIOIIIMHUCS (ha3aMu.

3. Aare3ueii Ha3bIBaeTCH:

a. MPUTSDKEHUE (CUCIUICHUE WITH MPWINIIAHUE ) TPUBEIEHHBIX B KOHTAKT TIOBEPXHOCTEH JIBYX
KOHJIEHCHUPOBaHHBIX (a3,

0. caMOTIPOHU3BOIBHOE U3MEHEHHE (DOPMBI TPAHUIHOMN MTOBEPXHOCTH;

B. CaMOTIPOU3BOJIFHOE HAKOIICHHE (TTOTJIONIEHHE) ra3000pa3HOro WK PACTBOPEHHOTO B KUIIKOCTH
BEIIECTBA HA MOBEPXHOCTH OO0 B 00beMe KOHACHCUPOBAHHOHN (a3bl (TBEPIOTO Tea WK KUAKOCTH);
. 00pa3zoBaHMe MOBEPXHOCTH pa3zesia MeXIY ABYMs HECMEIIUBAIOIIIMHUCS (ha3aMu.

4. AncopOuus — 3To:

HAKOIUICHUE YaCTHII aficOPOTHBA Ha MMOBEPXHOCTH aJICOPOCHTA;

HAKOTIUICHUE YaCTHII aficOpOeHTa Ha IOBEPXHOCTH aJCOPOTHBA;

HAKOTUICHUE YacTHII aficopOaTa Ha TOBEPXHOCTH afcopOTHBA;

. HaKOIUICHHE YacTHI] ajicopbaTa BHYTpH afcopOeHTa.

5. AbcopOuus — 3T0:

00peMHOE TIOTJIOIIEHHE Ta3000Pa3HOTO BEIIEeCTBA KOHIEHCHPOBAHHOM (Pa3oii;

MIPOIIECC CMEIIMBAHUS MEX Ty OO0 pa3IMYHBIX Ta30B;

00BEMHOE TIOTJIOLICHUE PACTBOPEHHOTO B )KUAKOCTH BEIIECTBA TBEPAOH (Pa3oii;

T. TIPOIECC CMEITUBAHUI MEXIY COOOH ABYX B3aMOPACTBOPHUMBIX YKHIKOCTEH.

6. ®u3nyeckoii copOIUeil HA3bIBaeTCHA MpoIlecc:

a. HaKOIUIEHHUS OJHOTO BElIeCTBa Ha MOBEPXHOCTH WIH B 00beMe APYroro BeLeCTBa, IPOUCXOASIINI 3a
CUCT JCHCTBUS CHJI XUMHYCCKOM CBS3H;

0. HaKOIUICHHWs OJTHOTO BEIIECTBa Ha IIOBEPXHOCTH WK B 00BhEME APYroro BEIIECTBA, TPOUCXOISIINI 3a
cuéTr IleﬁCTBHfI MECKMOJICKYJIAPHBIX WJIN BaH — I€P — BaaJIbCOBBIX CHUJI;

B. HAaKOIUIEHHUS OJJHOTO BEIIECTBA HAa MOBEPXHOCTH WX B 00bEME JAPYroro BellecTBa,
COTIPOBOXTAIOIIUICS 00pa30BaHIEM HOBBIX XUMHYECKUX COSINHEHUI,

T. HaKOIUICHHWs COPOTHBA HA TIOBEPXHOCTH WIH B 00beMe COPOEHTa, HE COTPOBOKIAIOIITHIACS
XUMHNYECCKUM BSaHMOHeﬁCTBHeM, MIpUBOAAIIUM K O6p330BaHI/IIO HOBBIX BCIIICCTB.

7. XemocopOuus — 3T0 nmpouecc n30MpaTeJbHOr0 HAKOIIeHHsI COPOTHBA HA MOBEPXHOCTH MJIH B
o0beMe copOeHTa:

a. MPOUCXOSAIINHN 3a CUET XUMHUUECKOI'0 B3aUMOJICHCTBYSI ¥ IPUBOISIIUEN K 00pa30BaHUI0 HOBBIX
BEIIECTB;

0. IpW KOTOPOM YacTHIIEI 000MX B3aUMOICUCTBYOIINX BEIIECTB HE TEPSIOT CBOCH WHANBUYaIHHOCTH;
B. IPOUCXOSIINI 32 CUET CUII KYJIOHOBCKOT'O B3aUMOJEHCTBUSA MEXK Y 3apsyKEHHBIMH YaCTHIIAMH,
KOTOPBIC IPHU 9TOM HE TCPAIOT cBOEH WHIAUBUAYAJTBbHOCTH,

T. COINPOBOKAAIOUINICS 00pa30BaHUEM HOBBIX COCIMHEHU, KOTOPbIE HE 00pa3yIOT CaMOCTOSATENBHYIO
dazy.

8. duszuyeckas copOuys B OTJIMYUE OT XeMOCOPOIUM:

a. sBIIAETCS 00paTUMBIM MPOLIECCOM;

0. mpoTeKaeT ¢ He3HAYUTEIHHBIM TerI0BEIM 3 dexrom (Q < 20k Ix/Moib)

B. ABIISIETCS HEOOPATHMBIM IPOIIECCOM;

T. OIpeneNsieTcs TONBKO BpeMeHeM mnudpy3uu copOTHBa K TOBEPXHOCTH COPOSHTA M HE 3aBUCHUT OT
aKTHUBAIMOHHOTO (paKTopa.

9. JIpeBecHBIil YroJib, caka, rpaur Jy4iie aacoponpymor:

a. HEMOJISIPHbIE OPTaHNYECKUE KUKOCTH;
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0. ToJspHBIC OPraHUYECKUE U HEOPTraHUIECKHE KUIKOCTH;

B. 2JIEKTPOJIUTHI U3 BOIHBIX PACTBOPOB;

T. HEDJIEKTPOJUTHI U3 BOJHBIX PACTBOPOB.

10. IToBepXHOCTHO — HEAKTHBHbIE BelllecTBA:

a. TIOBBIMIAIOT TIOBEPXHOCTHOE HATSDKEHUE PACTBOPHUTEIS, TOJIBKO IMPUCYTCTBYS B PACTBOPAX B OOJBIINX
KOJIMYECTBAX;

0. M3MEHSAIOT OBEPXHOCTHOE HATSHKCHUE PACTBOPUTENS TOJIBKO MPU MaJIbIX KOHIIEHTPAIHSX;

B. TPAKTUYECKH HE U3MEHSIOT IIOBEPXHOCTHOE HATSDKEHNE PACTBOPHUTEIS, IPUCYTCTBYS B PACTBOPE JTaKe
B 3HAYHUTEIHHBIX KOJIMYECTBAX;

I. He cIOCOOHBI PACTBOPSATHCS B PACTBOPHUTEIIE.

Bompoc | 1 2 3 4 5 6 7 8 9 10

OTBET r A B r B b A §) A §)

Tema 8. DaekTpoxummusi
1. Ilpu 18°C yaenbHasi daeKTpUUYecKas MPOBOAMMOCTH pacTBopa Mg(NO3)2
KoHuenTpaunu 5% paBua 4,38 Cm/m. IlaotHocts ero 1,038 r/cm3. Kaxymasici cTeneHb
aucconuanuu Mg (NO3)2 B pacTBOpe paBHa:
a) 58,41% 0) 34,71% B) 24,89%
2. s peakuuu 2NO,=2NO+0, koncTtanThl ckopoct npu T1=600K un T2=645K
CcO0TBeTCTBEHHO paBHbI 83,9 u 407 (MuH) -1 (kMoJb/M3) -2 . JHeprus AKTUBAIUY PABHA!
2)49,037x103 6)193,640x103 B)65,854x103 J>x/Mo1b
3. DHeprusi BpalaTeJbHOr0 JABH:KeHUsI aTOMOB B MoJjekyjde 19F79Br na BpamarteinbHOM
KBaHTOBOM YpoBHe Y=1, Py PABHOBECHOM MEKbSII€PHOM
paccrosinnu re=1,7555x 10-10 m paBHa:
a) 1,4109x10 -22)Tx 6) 0,1419x10 -22 1 B)0,8516x10 -22 /1
4. IIpu 18°C ynenbHas 3j1eKTpUYecKasi IPOBOAMMOCTHL pacTtBopa Mg(NO3)2
KoOHUeHTpauuu 5% pasHa 4,38 Cwm/m. IlinorHocts ero 1,038 r/cm3. Kaxkymasics creneHb
auccounanun Mg (NO3)2 B pacTBOpe paBHa:
a) 58,41% 0) 34,71% B) 24,89%
5. YTo Takoe cTeneHb JMCCOLUALMU:
a. 3TO OTHOIICHHWE MPOIUCCONMUPOBABIIIX MOJIEKYST K OOIIeMy YHCIY YaCTHI[ JIEKTPOJIUTA B
pacTBope;
0. 2TO OTHOLICHHE MPOAUCCOLMHUPOBABIINX MOJIEKYI K YHCITY HEMPOIUCCOLIMUPOBABIINX MOJIEKYT
pacTBopa;
B. 3TO OTHOIIEHHE WCXOJHBIX MOJIEKYJ pacTBOpa JJICKTPOIUTA K KOJIHYECTBY
MIPOAMCCOIMHPOBABIINX MOJIEKY.
6. Kak BiusieT KOHUIEHTPAIUsSI HA BeJIUYMHY CTENEeHHU AMCCONMAINU:
a. CTEeNeHb UCCOIUAINH YMEHBIIAEeTCS; B. OCTaeTCs MOCTOSIHHOM.
0. cTeneHb TUCCOLMAINH PACTET;
7. Kak M0:kHO paccuuTaTh KO3()PUINEHT AKTUBHOCTH:
a. 1o ypaBHeHuIo Jlebas-XroKKkes; B. II0 YPaBHEHHWIO MOHHOM CHJIBI pacTBOpa
0. mo ypaBHeHuto OCTBaAIIB/A;
8. Uemy paBHa HOHHAas cHJIa pacTBopa?
a. [lomycymme mpousBeieHN MOJISIPHOCTH Ka)JIOTO HOHA Ha KBaJpaT ero 3aps/a;
0. morycymMMe TPOW3BENEHUI KOHIEHTPAIMH KaKJ0r0 HOHA Ha BETMYMHY KOA((UIIUEHTAa aKTUBHOCTH;
B. KBaj[paTy 3apsjia Ha TMOJyCyMMY aKTUBHOCTEW BCEX HOHOB
9. Mepa akTUBHOM KUCJOTHOCTH cpeabi-pH 3T0:
a. OTpUIATENBHBIN AECATUIHBIN JTorapu(M KOHIIEHTPAIMA HOHOB BOJIOPO/IA;
0. oOrmIas KUCIOTHOCTH PacTBOPA;
B. BOJOPOIHBIN MOKa3aTeiab aM()OTEPHOTO ANEKTPOITUTA
10. YTo noHMMAKOT MO YAeJAbHOM 3JIeKTPONPOBOAHOCTHIO:
a. 3TO BeJIWYMHA, 00paTHAs COMPOTUBIICHUIO OJHOTO KyOMYeCKOro METpa pacTBopa ¢ pedpoM uHOH 1
M;
0. 9TO BeNMYMHA, SKBUBAJICHTHASI COTIPOTUBIICHHUIO OJTHOTO KyOUYeCKOTr0o
MeTpa pacTBopa ¢ pedpoM, JHHOH 1 M;
B. 9TO yJeJbHAas MPOBOJAMMOCTH PACTBOPA JICKTPOJIMTA P SAMHUIHOM 3aps/ie TOBEPXHOCTH

| Bompoc | 1 |2 E | 4 | 5 | 6 | 7 | 8 | 9 | 10
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Tema 9. KuHeTHKa XMMHYECKHX PeaAKINA H KATATN3
1. Chopmyaupyiite npaBusio Baut-I'odda:
a) TIPY MOBBIMICHUH TeMITepaTyphl Ha Kaxbie 10°C cCKOpOCTh XMMHUYSCKON PEaKluy yBEIUIHBACTCS B 2-
4 paza
0) mpu MOHIKEHUH TeMIiepaTypsl Ha Kaxable 10°C cKopoCcTh XUMHYECKOW PEaKIiy yBEININBaeTcs B 2-4
pasza
B) IPH TOBBIIICHUU TeMIIepaTypsl Ha Kaxbie 10°C cKopoCTh XUMHUECKOHM peakiuy yMeHbIaeTcs B 2-4
pasza
2. PaKTOpbI, BIAUSIONIAE HA CKOPOCTh XUMUYECKHX PeaKIuii:
a) MPUPOAA PEarnpyIOIIMX BEIIECTB, KOHIEHTpaIUs, PU3NIECKOE COCTOSIHUE
0) KOHIICHTpAIIKs pearupyronux BElIeCcTB, 00bEM, TEMIIepaTypa
B) KOHIIGHTPAIWs, NaBJIeHHE, TEMIIEpaTypa
3. Cxopoctb 1u¢dy3uu BelrecTBa 3aBUCUT OT
a) OT Macchl MOJIEKY B) OT KOHIICHTPAIIUU
0) oT hopMBI MONTEKYIT T') IUTOIIATH TIOBEPXHOCTH
4. AocoaroTubie ckopoctd HoHOB K+ 1 C104- npu 18°C, cooTBeTCTBEHHO PABHBI
6,604x1-8 u 6,102x10-8 m2/c. A yucaa nepenoca nona K+ u C104- paBusi:

a) 0,4809; 0,5191 0) 0,3701; 0,4704  B) 0,8901; 0,1201
5. KoHcTaHTa CKOPOCTH peakIUH MHBEPCHH TPOCTHUKOBOrO caxapa mpu Temmeparype T paBHa
5,3x10 -5 mun -1. Bpemsi, B TedeHnu KoTOporo npopearupyet 90% caxapa, paBHO:

a) 37565 6)43445 B) 27165 mun

6. ITo kakoii BeJJMYMHE CPABHUBAIOT CKOPOCTH XMMHYECKUX PeaKLMIi:
a. IO BETMYMHE KOHCTAHTHI CKOPOCTH PEAKIIHIM; . TI0 KOHIIEHTPAIINU PEarupyrolix BEIecTB
0. 1O BENMYMHE CKOPOCTH PEaAKIINY; JI. TI0 KOHIICHTPAIIUU IPOJIYKTOB PEaKIIuu
B. II0 BpEMEHHU OKOHYAHUS PEaKIINH;
7. IlpaBuiIbHO JiM Bhipa:keHHue: «KOHCTaHTa CKOPOCTH XMMUYECKOI peaklu ecTh CKOPOCTh
peaknuy MpH KOHIEHTPAUMN PearupywoIinuX BellecTB, PABHBIX eIHHUIIEY.

a. la B. /Jla, ecny KOHLIEHTpallMU PEArupyroInux

0. Her BEIIECTB HE PaBHHI 1.

8. UTo Takoe kaTaJIm3:

a. DTO U3MEHEHHE CKOPOCTH XUMUYECKOU r. OTO NPOMBIIIICHHBIN CUHTE3 XUMUYECKUX
peaxumy; BEIIECTB;

0. DTO yBenMYeHHE CKOPOCTH XUMHUYECKON 1. DTo 71a00paTOpHBIN CUHTE3 XMMUYECKUX
peaxiumy; BEILECTB.

B. DTO YMEHBIIIEHHE CKOPOCTH XUMUYECKON

peaxkumy;

9. Karanm3aTopsl:

a. He BiMsIOT Ha BENMYMHY KOHCTAHTHI B. YBEIUUYHBAIOT CKOPOCTH OOPATHOW peaKIuu
paBHOBECHS XUMHUYECKOE PEAKIIVH; B 00paTHUMOM IIpOLIECCE;

0. YBenMuMBaIOT CKOPOCTh NPSIMOM peakuuu B r. He BnusiioT Ha ckOpocTh 0OpaTUMBIX
00paTUMOil peakium; peaKuui.

10.TemnepatypHblii K03 GUIHEHT CKOPOCTH XUMHYecKOH peakuuu =4. Bo ckoi1bko pa3
HM3MEHHMTCS] KOPOCTh 3TOM peakuuu Npu U3MEeHEeHNHU TeMmnepaTypbl Ha 30:

a. B 64 paza r. B 32 pa3a;

6. B 16 pa3s; n. B 48 pa3

B. B 24 pa3ze;

Borpoc | 1 2 3 4 5 6 7 8 9 10
OTBET a B r a 0 r pil| A B 0

Tema 10. Kojjgouanasa xumusi kak Hayka. [lpupona, kjaccudukanus u obuime cBoiicTBa
AUCIIEPCHBIX CHCTEM

1. YcTaHOBUTE COOTBETCTBHE

1. kore3us- 3TO A. CIeIIeHre OJWHAKOBBIX 110 COCTaBy |
2. anresus- 3TO CBOICTBaM 4acTHI

3. ayroresus- 3TO
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b. cBsI3p Mexay MoOJeKynamMu BHYTPH Tela B
Tpeaenax oaHou (a3sl
2 YCTaHOBUTE COOTBETCTBUC
1. aucniepcroOHHAas cpesa razoo0pasHast
2. IUCTIepCUOHHAS Cpe/ia KHUIKAs
A. smynbcus
3.YcraHoBUTE COOTBETCTBHE
1x OCHOBHBIM IIOBEPXHOCTHBIM SIBIICHHSAM
OTHOCSITCA:
2. 0cOOEHHOCTHU AUCTIEPCTHBIX CUCTEM
3. OCHOBHBIMH OCOOCHHOCTSMU CBOWCTB
CTyIHEH SBIIAIOTCS
4. YCTaHOBUTE COOTBETCTBUE
1.xpuTH4eckas
MHIIEIUI000pa30BaAHMS (KKM) 3TO
KOHIIEHTpalus, IpU  KOTOPOH
2. KOAryJsius — 3TO
3.menTu3aIys — 3T0
. YcTaHOBUTE COOTBETCTBUE
modoOHbIE 301U
MUKPOT'CTEPOTrCHHBIC CUCTEMbI
rpyOOAHCIIEPCTHEIE CUCTEMBI
. IloBepXHOCTH Ha3bIBAIOT
1. nuodubHOM, eciu KpaeBoit yroi (0)
2. mnoho6HO#, ecnu kpaeBoit yro (0)
a) 0 <180°
7.
1. KOHIIGHTpAIMOHHAS KOATYJIALHUS
2. TOMOKOATYJISIIHS
3. TeTepoKOaryIsIHs
A. YKpYIHEHHE TOJ00HBIX YaCTHUI] B OOJIBIIHIA
arperar
8. YcTaHOBUTE COOTBETCTBHE
1. IloBepxHOCTHO- akTHBHEIE BemecTBa (IIAB)

KOHIICHTpAaIus

SN AENEEY

2. IloBepXHOCTHO-  HWHAKTHBHBIE  BEIIECTBA
(ITNB)
3. [loBepxHOCTHO-  HEaKTHBHBIC  BEIIECTBA
(ITHB)

9. YcraHoBUTE COOTBETCTBUE

1. mpasuno unosa

2. npaswio [rokio- Tpaybe

3. mpaswuio [Tanera- [leckoBa- dasHca

A. noBepxHOocTHasi akTuBHOCTH I[IAB Ha
TpaHUIlE WX BOAHBIX PpAacTBOPOBC Ta30M
yBENMUMBaeTCs B 2-3 pasza IpHU yBETUUYECHUH
YIJIEBOAOPOIHON 1IETTH

10. YcraHoBHUTE COOTBETCTBUE

B. coemuHeHme mpHUBENEHHBIX B
MMOBEPXHOCTEH KOHACHCHPOBAHHBIX (a3

KOHTAaKT

b. cycnienzus
B. aspo3zoib

A. cuHepesunc, «ITaMsTh

b. rereporemHocTh, OoJbIIAs  yJeNbHAS
MMOBEPXHOCTb, KOJINUECTBEHHBIE
XapaKTePUCTUKHI

B.anreswns, agcopOmus, KamLIIPHOCTD

A.cnusiHHUE Kare)ib JUCTIEPCTHOHN (pa3bl

b. o0pazoBanyie MHUIICIIIBI

B.o6pazoBanue arperaros u3 YaCTHII
JUCTIEpCHOM a3kl 1MOJ| ACHCTBUEM Pa3IMYHBIX
(hakTOpOB

A. 6onee 102 cm
B.107-10° cm
B. 10-%-10% cm

5) © < 90°
B) 0>90°
r) 6=90°

b.B3anMHas KOaryJsius
JUCTIEPCHBIX CHCTEM
B.BciiencTBue  cxxatusa
MIPOTUBOMHOB

Pa3HOPOIHBIX

muddy3Horo  cios

A. KHCTIOTBI, IEJI0YH, COTU
b. ciupThI, )KUpHBIE KUCIOTHI, aMHHBI
B. caxapo3a, rmoko3a

b. Ha mOBepXHOCTH arperara ajgcopoOUpyrOTCs T
WOHBI, KOTOpHIE OJW3KH IO CBOEH MPHUPOJE,
00 HAXOIAIIHNECS B U30BITKE

B. d4em gnydmie pacTBOPUTENh PACTBOPSET
BEIIECTBO, TEM XYK€ BEILECTBO aJCOPOUPYyETCs
U3 pacTBopa

1. TOBEpPXHOCTHOE HATSKEHHE A. JTx\ M

2. TIOBEPXHOCTHAS aKTUBHOCTh B. Mob\M®

3. amcopOuus B. I'n66¢

Bompoc | 1 2 3 4 5 6 7 8 9 10

OTBET 18, 2-|1-8, 2-|1-8, 2-|16, 2-|1-B, 2-|1-06,2-B | 1-B, 2-|1-0, 2- | 1-B, 2-| 1l-a, 2-
a, 3-0 a, 0 0, 3-a a, 3-B 0, 3-a a, 3-0 a, 3-B a, 3-0 0, 3-B

Tema 11. MoJIeKYIAPHO-KHHETHYECCKHE W ONTHYECKHE CBOMCTBA KOJJIOMIHBIX CHCTEM.

1. YcraHoBuTE COOTBETCTBHE
1. cramarMoMeTpUYECKHil METO

2. METO/J| OIpe/ICIICHHUs aJICOPOIMH
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3. MeTo1 HauOOJIBIIETO JaBJICHUS B Iy3bIPhKE b. mpubop Pebunnepa

A. KOHAYKTOMETP B. cranarmomeTtp

2 YcTaHoBHTE COOTBETCTBHE

1. Tleckos H.II. 1922r. b. BBen B HayKy IOHATUS KHHETHYECKOH U
2. Mummun B.IT.1968r. arperaTuBHON yCTONYNBOCTH

3. Ceenbepr T. 1905r. B. BBem B HayKy MOHATHE KOHAEHCAI[MOHHOU
A. TOJTYIHI 3011 LIETIOYHBIX " YCTOMYHBOCTH

I1€JI0YHO3EMETIbHBIX METAIIJIOB

3. IIpunmun Jle- IllaTejibe NPpUMEHUM K:

a. cucreMam, He U3MEHSIIOIIMCS BO BpEeMEHH; B. JIOOBIM CHCTEMaM;

0. cucremMam, B KOTOPBIX YCTAaHOBHIIOCH r. CHUCTeMaM, U3MEHSIOLUIMMCS BO BPEMEHH.
XHUMHYECKOE PABHOBECHE;

4.KoHcTaHTa CKOPOCTH XMMHYECKOH peaknuu He 3aBUCHUT OT:

a. TPUPOJBI PearnpyIOINX BEIIeCTB; B. TEMIIEPaTypBbI;

0. KaranuzaTopa; I. KOHLEHTPALMU Pearupyrolux BEIeCTB.
5.HacblllleHHBIM Ha3bIBA€TCH PACTBOP:

a. coJep)Kaluid, MaKCUMaJIbHO BO3MOKHOE KOJIMUECTBO BELIECTBA MPH AaHHOU TeMIepaType;

6. B KOTOpOM O0JIbIIIE HE PACTBOPSIETCS] PACTBOPEHHOE BEIIECTBO;

B. HaXOJISIIUICS B PABHOBECHH C PACTBOPEHHBIM BEIIECTBOM;

T. KOTOpBIﬁ MOXXHO CYHUTAaTh KOHICHTPHUPOBAHHLIM.

6.Y cTOHYNBOCTDH MOJMMEPOB 3aBHCHT:

a. OT BEJIMYMHBI IOIUMEDA,; B. THAPO(OOHOro B3aNMOJECHCTBYS;

0. OT HaNMYUs TUAPATHON OOOIOUKH; I. OT TEMIIEPATYypHI.

7. Ocmoc 3T10:

a. SIBICHUE OAHOCTOPOHHEW A dy3un pacTBOPUTEINS Yepe3 MOTYITPOHULAEMYI0 MEMOpaHy;

0. sBIEHHNE OMHOCTOPOHHEH MU dy3UN PAaCTBOPSHHOTO BEIIECTBA Yepe3 MPOHUIAEMYI0 MEMOpaHy;
B. BbIPaBHHMBAaHHE KOHUEHTpaMi JBYX pacTBOPOB.

8. C1a0bIM 3J1EKTPOJIMTOM HA3bIBAETCSI:

a. ciabas KUCIoTa; I. BEILECTBO, UMEIOILEE CTETIIEHb TUCCOLMALIUH
0. HepacTBOpuMasi B BOJIE COJIb; MeHb1e 3%.

B. BEIIECTBO, UMEIOIEE CTENEHb TUCCOLUAIUU

MenbIie 100%;

9.MaKkTOpPBIL, 0T KOTOPBIX HE 3aBUCUT KOHCTAHTA CKOPOCTH:

a. TMpHpOJia BEIIeCTBa; B. TeMIepaTypa;
0. mpupojaa pacTBOPUTELS; I. KOHLEHTpAIUs pearnpyoInX BEHIIECTB.
10.ITox ycTOMYHMBOCTBHIO AUCIIEPCHON CHCTEMbI IOHUMAIOT CIIOCOOHOCTH COXPAHATH BO BPEeMEHU:
a. CpenHui pa3Mep YacTHIL; B. YHCIIO JIEKTPOHOB;
0. BSI3KOCTH PacTBOPA; I. TeMIepaTypy pacTBopa.
Bompoc | 1 2 3 4 5 6 7 8 9 10
OTBET 1-8, 2-|1-0, 2- |0 r a 0 a r r a

a, 3-0 B, 3-a

Tema 12. 3J'IeKTpI/I‘leCKI/II71 3apsal KOJJTOUIHBIX YaCTUIl H JJICKTPOKHHECTUYCCKHUEC SIBJICHUS.

1. Ilpn cMemIMBaHMH PAcTBOPOB XJopuaa Oapus W cyabdata HATpusA (M30BITOK) 00pa3yloTCs
MHIIEJLIbI CJIeYIOLIero CTPOCHUs

a) [BaSO4]m nSO4*- | (2n-2x)Na+ | 2xNa+ B) [BaSO4]m nBa’+ | (2n-2x)Cl— | 2xCl—
6) [BaCI2]m nSO4°~ | (2n-2x)Na+ | 2xNa+ r) [BaCl2]m nBa’+ | (n-x)SO4°— | xSO4*—
2.MHIe/Ia THAPO30JIsl HMeeT caenyiomee crpoenne [MBaCl, nBa®* | (n-x)S04% ]xSO.*

1. xopun Oapust a. MOTEHIMAJIONPEAEISIOIINE HOHBI

2. cynb(haT - HOHBI 0. arperar

3. noHBI Oapus B. IPOTHBOMOHBI TU(H(HY3HOHHOTO CIIOS
3. Kakoii MexaHH3M He OCYLIeCTBJIsAETCS] IPH 00pa30BAHUH JBOIHOT0 YIeKTPHYECKOTO CJION:
a. IloBepxHOCTHas AUCCOLMALNS; r. IloBepxHOCTHas accouuamys;
0. INoBepxHOCTHAs amcopOIus; I. M3omopdHoe 3amenieHne KOMITOHEHTOB
B. OpwueHTanus IuIoen; TBEpJOH (a3bl;
4. Kakue ciiom He XapaKTepHbI 1JIsl CTPOEHHUSI MULIEJIJT THAPO30J1eii:
a. uddysusbrii; 0. JlMnosbHBI;
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B. AICOpOIMOHHBIN; 1. M3oanexTpuyeckuil.
r. Ban-nep-BaajibCOBBIif;
5. Kakue cocTaBHbIE YACTH KOJUIOWIHON YACTHLBI IBHKYTCS B JJIEKTPUYECKOM M0JI€:

a. I'panyna; r. Munenna;

6. Smpo; 1. Jduddy3asii cnoi;

B. Arperar; e. AICOpOIMOHHEBIN CITOH

6. YeM xapakTepusyeTcst H303JIeKTPHYECKOe COCTOSTHHE MUIEJIJIBI 30J151:

a. OTcyTCTBHEM CKadKa IMOTEHIIHANa Ha B. OTCyTCTBHEM aJICOPOITIOHHOTO CIIOS
IpaHHLE TBEPAOE - KUIKOCTB; IIPOTUBOHOHOB;

6. OtcyrctBuem auddysHoro cnos r. «OtpeBoM» AU Gy3HOTO CI05;
MIPOTUBOHUOHOB; n. Hammuauewm Tosbko cios HltepHa.
7. Kakue TUIIBI HOHOB ¥ MOJIEKYJ CKJIOHHBI K cielu(uyecKoii axcopouuu:

a. ['mnpatupoBaHHBIE HOHBI; r. Housl, u3o0MOpQHBIE HOHAM

6. Makpomonekynst [TAB; KPUCTAJUIMYECKOU PELLETKY;

B. MHoOro3apsaHble HOHBI; I. Anxanoumpl;

e. Kpacurenu.
8. YcranoBure coorBeTCTBHE:

TexHOMOTHYecKHil mporece DIIEKTPOKHHETHIECKOE SIBIICHUE

A) TpaHCOPTUPOBKA KUIKOCTEH 1Mo TpyOomnposoaam; [1) Diexkrpodopes

b) OcaxxneHne sMynbCUil U CyCIIeH3Hil; 2) DnexTpoocmoc

B) Ocyrienue rpyHTOB; 3) Oddekr JopHa

Egi;ii(;eil:f 3AIIUTHBIX TIOKPBITUNA HA Pa3INYHBIC 4) Dbdberr Kumxe

9.Mepoii MHTEeHCMBHOCTH JJ1eKTPOKMHETHYECKUX ABJIEHUH CJIYKUT:

a. Tommwmaa auddy3HOTO CI10S; B. Bemnmumna {-noreHmuana;

0. BenmmumHa TepMOIMHAMIYECKOTO r. [IpuBenenHas TommuHa MU Hy3HOTO CIOS;
MOTEHIUAIIA; I. AOcoIoTHas BETMYMHA 3apsiaa TPaHyIbl.

10.YcTranoBuTE COOTBETCTBHE:

ConepmaHHe TIOHATHUA 9JI€KTpOKI/IHeTI/I‘I€CKO€ SIBJICHUC

A) IlossBIeHHME CKavKa MOTCHIMAJIa TP OCCAaHUN

1) Onekrpodopes
[TOHKOJIUCIIEPCHBIX YaCTHII.

b) /IBrmkeHre 9acTHIl AUCTIEPCHOH (a3bl oA JeHCTBHEM

2) DnexTpoocMoc
PIIEKTPUYECKOTO MO

B) JIBmxeHne yacTUIl AUCIIEPCHOHHOMN CpeJibl Mo

NEICTBUEM 3JIEKTPUYECKOTO MOJIS. 3) Ddbexr Jlopna

") ITosiBneHKe ckayka MOTEHIIMANA IPU IPOJaBINBAHUH 4) Dbdexr Knunxe

PKUKOCTHU 4epe3 NOPUCTYIO IIOBEPXHOCTh WU KaIWILLSD.

Bompoc | 1 2 3 4 5 6 7 8 9 10

OTBET a 1-6, 2- | A1 r A.b A r A-3 A A-4

B, 3-a Bb-4 b-1

B-1 B-3
r-2 r-2

Tema 13. YCTOIYHBOCTh M KOATYJIAINA KOJJIOWIHBIX CHCTEM

1. DaekTpoocmoc - 3T0

a) TepeMelleHNe YacTHull JTUCTIePCHOW (a3l OTHOCHTENBHO JUCIIEPCHOHHOW Cpelbl MO JieHCTBHEM
MIPUIIOKEHHON Pa3HOCTH MOTEHLIMAIOB

0) mepeMeleHre TUCTIEPCHOHHON Cpelbl B MOPUCTOM TeJie MOA JEHCTBUEM NPHIIOKEHHOM pPa3HOCTH
MOTEHIINAIOB

B) TIOSIBJICHHE PA3HOCTH IMOTCHIMAJIIOB NP TECYCHWH IUCIEPCHOHHOM Cpeabl MOJ IeHCTBHEM Ieperana
JIaBJIEHU Yepe3 OPHUCTOE TENO

') TOSIBJIEHUE PAa3HOCTH MOTEHIMAIOB MPHU CEAUMEHTALMH YacTHIL ITUCIIEPCHOH (a3bl MoJ AEeHCTBHEM
CHJIBI TSXKECTHU

2. ATperaTHBHO yCTOHYMBOI SIBJIsIETCS TaKas JMCIePCHAsl CHCTeMa, YaCTHIBI KOTOPOii

a) HE OCeNlatoT ) He 00pa3yloT arperaToB
0) ocenmatoT 1) y4acTBYIOT B OPOYHOBCKOM JIBHKEHHH
B) 00pa3yloT arperarsl €) He y4acTBYIOT B OpOYHOBCKOM JBH)KEHUHU
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3. KuHeTnueckas ceiluMeHTAIHOHHAsI yCTOﬁ‘lHBOCTb 3aBHCHUT OT

a) BSA3KOCTH JUCIIEPCUOHHOMN CpeJibl ) TUIOTHOCTH TUCTIEPCUOHHOW CPEJIbI

0) TOBEPXHOCTHOTO HATSDKEHUS JTUCTIEPCUOHHOM €) IUIOTHOCTHU JAMCIIEPCHON (a

Cpelb K) BEJTUYMHBI ANEKTPOKUHETUICCKOTO
B) pa3Mepa JacTHIl MTOTCHITHAJIA

T') HAJIMYHMS IBOMHOTO 3JIEKTPUIECKOTO CIIOS

4. Kputnueckasi KoHHeHTpanusa Muleniooopazosanus (KKM) — 310 koHueHTpauus, Ipu KOTOPoi
a) pactBop [1AB cTanoBUTCS THODHUILHOM TUCIIEPCHONW CHCTEMOM

0) HaurHAaeTCs ObICTpast KOATyIISIIHS

B) chepryeckre MULIEIIIBI CTAHOBATCS IUIMHAPHYECKUMHU

T') HAYMHAIOT 00PA30BBIBATHCS MHUILICILIBI

5.YT10 noapazymMeBaT 0] YCTOHYHUBOCTHIO AUCIIEPCHBIX CUCTEM:

a) [ocTosHCTBO X CBOMCTB BO BpeMEHH;

0) YCcTOMYMBOCTD MO OTHOIICHUIO K YKPYIHEHHUIO WJIH arperaiy 4YacTHIl AUCTIepCHOH (a3l
B) [locTostHCTBO pacnpeaeneHus YaCTHIT AUCTIEPCHOM (a3bl M0 00BeEMY;

T) YCTOHIMBOCTD K OCXKICHHUIO YACTHII TUCTICPCHON (ha3bl.

6. Kakue BUABI yCTOMYHBOCTH ANCIIEPCHBIX CHCTeM BblAeaeHbl Mo npeaiaoxennio H. I1.I1eckoBa:
a) YCTOMYUBOCTD K CIHUITAHUIO YaCTHUI] — KOATYJISIIHOHHAS YCTOWIHBOCTB;

0) YCcTOWYHBOCTh K O0BETMHEHHUIO YaCTHII JUCIIEPCHOM (pa3bl — arperaTuBHas yCTOMYHUBOCTE;
B) YCTOHYMBOCTSH K pa3zieieHuIo a3 — ceMMeHTalnoHHas (KWHETHYeCKas) yCTOMYHBOCTD;
r) YCTOMYMBOCTD K OCAKICHUIO AUCTIEPCHO (Das3bl — qUCTIepraiMOHHAs YCTOHUHUBOCTb.

7. 1o A. II. PeOunaepy pa3jiu4aior:

1) — TepMoaMHAMHYECKH YCTOWYMBBIC CUCTEMBI, 00pa3yIOIIUECs IPH CAMOIIPOU3BOJILHOM
JAUCTICPTrUpOBaHnH, - J'II/IO(bI/IJ'II)HI)Ie CUCTCMBI,

2)- TepMOIMHAMUYIECKH HEYCTOWYMBBIC TUCIICPCHBIE CUCTEMBI, 00JIAIAIONIHE PA3IHYHON KMHETHIECKON
YCTOMYMBOCTBIO K arperayy 4acThL, - TH0()OOHBIE CUCTEMBI.

K xakomy By CHCTEM MPHHAAJIEKAT MIpeJiaraeMble OOBEKTHI?

a) Moroxko;

0) XKematuna;

B) PybunoBoe cTeko;

r) Kpaxmau;

) Coipas HedTb.

8. Ykaxure pakTOpbl KHHETHYECKON YCTOHYHNBOCTH 30J1€ii.

a) JIucrepcHOCTh CHCTEMBE,

0) Bsi3kocTsb cpensr,

B) [IpucyTcTBHE B pacTBOpE NOCTOPOHHMX BeLIeCTB (AyeKTponuToB win BMC);

r) Pa3sHOCTP IJI0THOCTEH TUCIICPCUOHHOM Cpelibl U AUCTIEPCHOM (ha3bl.

9. Ykaxute (pakTOPHI arperaTUBHON yCTOWYNBOCTH 30J1€H.

a) bpoyHoBckoe nBrxeHue;

6) Temmepartypa;

B) JlucnepcHoOCTS;

r) [IpucyrcTBre B pacTBOpe MOCTOPOHHUX BeecTB (31ekTpoantos wim BMC).

10. Kakue onpeaesieHusi He COOTBETCTBYIOT COAEPKAHUIO NOHSTHS «KOATYJISILUS» ?

a) [Ipouecc ykpynmHEHUST MHUIIEIUT 30J15 3 CYET COEUHEHHUS APYT C IPYTOM;

0) IIpouecc BCIIIBITHSL CTBOPOKEHHOM AUCIIEpCHON (a3bl;

B) [Ipornecc cimnanus MULIEIT 301 IO BIMSIHUEM BHEIIHETO BO3ICHCTBUS;

r) SIBJIeHME IPOXOXKICHUS Yepe3 OPhI PUIBTPa CBEKEOCAKICHHOTO 0CaKa MTPH POMBIBAHUN OOJBIINM
KOJINYECTBOM BO/bI.

Bompoc | 1 2 3 4 5 6 7 8 9 10
OTBET 0 r ABJIE | A A B 1-6,r r A a
2-a,B

Tema 14. PazHble KJIacChl KOJJIOHIHBIX CHCTEM
1. YcTraHoBHTE COOTBETCTBHE

1. mucnepcHas dasa- KUIAKOCTD a) IbIM, TIBITh

2. nucnepcHas ¢aza- TBEpAOE TEJIO 0) cmor

3. aucnepctHas  ¢asza- TBepAOe TEIO U B) TyMaH, KaIju
KHUJIKOCTh
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2. YCTAHOBUTE COOTBETCTBHE

1. mecok a) IMaMerp IuCIepcHoit passl - 2 *107°- 2%10°
2. TBUTb M
3. mynpa 6) muameTp aucrepcHoit dassr < 2%10°

B) IMAMET] JUCIIEPCHO dasbl- 2*10°°- 2*10°°
3. Jlns cycneH3uid XapaKkTepHbI CBOMCTBA:
a) TepMoope3 U TEPMOTIPEIIUITATAITHS,
0) dochopecnenus, TepModope3 ¥ TEPMOTIPEIIUTTATAITHS;
B) ¢uryopectieHnns, GocopeceHIns, TepMOPope3 U TEPMOIPEIUTHTAIIHS
r) ¢ryopecueHuus 1 pochopeceHus.
4.11pu nodaBJieHNH NeHO00pa3oBaTeJIsl, NeHa ObICTPO JOCTHIaeT MAKCHMYMa, a NPH JajJdbHeHmeM
ero 100aBJICHHH MPAKTHYECKH He o0pa3yeTcs. K kakoMy THIy OTHOCATCS TaKkue

NMeHo00pa3oBaTeJIn:

a) cpenHelt 3pPeKTUBHOCTH 0) Hu3KOU 3PPEKTUBHOCTH
B) BBICOKOH (D) PEKTHBHOCTH T) He 0011a1a10T 3¢ (HEeKTHBHOCTHIO.
5.CBoiicTBO KeJ1aTHHOOOpPa30BaHHE XaPAKTEPHO JJI51;

a) SMYJbCUI 0) cycnensuit

B) TIeH T) a3po3oieit?
6.ConocraBbTe CBOICTBA CUCTEM M CHCTEMbI:

A) KpaTHOCTb 1. cycnienzuu

b) xoarynsauus 2. 3MYJIBCUH

B) docdopecuennms 3. meHsl

I') Tepmodope3 4. a’po30in

) BeicoTa cTONOA

E) Bpems cymecTBoBaHUs

K) dpyopecuennus

7.CycneH3nH MOJYy4aloT cleIYIIIMH CIIoco00aMu:

a) AUCTICPraliluOHHBIM U KOHACHCAIITUOHHBIM (I)I/I3I/I‘ICCKI/IM 1 XUMHYCCKHUM,
0) KOHACHCAITMOHHBIM XUMHYECKUM U (PH3UIECKUM;

B) JUCIIEPrallMOHHBIM U KOHJACHCAIIMOHHBIM XUMUYECKUM;

T') AUCTICPTAlHOHHBIM U PU3HYECKHM.

8.Copep:xkanue qucnepcHoii pasbl B pa30aBieHHBIX IMYJIbCUSAX COCTABJISIET:
a) 0,1%; 0) 7,4%;

B) 74%; r) 50%.

9./1u1a pa30aBJieHHBIX 3MYJbCHI 2-T0 POJa XapaKTePHbI CBOIiCTBA:

a) TepMoope3 ¥ TepMONIPELUITUTALIHS;

0) hochopecuenuus, TepModope3 U TEPMOTIPEITUTUTAITUS;

B) (ryopecuenysi, pocopecieHIrs, TepMoPope3 U TEPMOTPEIHITUTALIUS;
r) pyopecuentus u pocopecueHIus.

10.;i1st a3po3osieii XapaKTepHBI CBOWCTBA:

a) BBICOKAs CETUMEHTAIIUS; ) OpOYHOBCKOE JIBUKECHUE;
0) ciaOwrii anekTpodopes; n) cnabas quddy3us.
B) CHJIBHBIN AIIeKTpodopes;
Borpoc | 1 2 3 4 5 6 7 8 9 10
OTBET 1-B, 2-|1-a, 2-|A Tr B l-ae T A B I'n
a, 3-0 B, 3-0 2-1,%
3-6
4-B,11

2.2 IlepeyeHbp TeM IMpe3eHTAlMII [JI TeKYLIero KOHTPOJsS YycneBaeMocTH (N0 BbIOOPY
NMpPenoaaBaTesIs)

Tema 1. [Ipenmer, 3a1auu 1 METOABI (PU3UIESCKON M KOJUTOMIHOW XUMHH U €€ 3HaYCHHE I (hapMalluu.
1. H.C. KypHakoB — ocHOBaTenb (PU3UKO-XUMHYECKOTO aHAIIN3a
2. H.H. BekeToB — OCHOBOIIOJIOXKHHK (PU3NUECKON XUMUH
3. Bkuan B.®. AnekceeBa B pazBuUTHE PU3NUECKONH XUMHN
4. T.I'pam u N.I'". Bop1ioB — ocHOBaTE M KOJUTOUIHOW XUMHN
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5. Ponb oTedecTBEHHBIX W 3apyOCKHBIX YUEHBIX B pa3BUTHHU KoJmowmHou xumuu (A.B. Jlymanckwii, B.
OcrtBansg, [1.A. Pebunaep)

6. 3HaueHHNe KOJUIOMIHOW XUMHHU B Pa3BUTHH (apMaluu

Tema 2. OcHOBHBIE TIOHATHS M 3aKOHBI XUMHUYECKOH TEPMOJTUHAMUKN ¥ TEPMOXUMHUH.

1. AzeoTporrbsl

2. YcnoBusi paBHOBECHS NTOBEPXHOCTHOTO CJIOSI C OOBEMHBIMH (ha3aMu. DHEPTHS MOBEPXHOCTHOTO CIIOSI.
[ToBepXHOCTHOE HATSKEHHE.

3. IloBepxHOCTHBIC siBIeHUS. Aare3us U kore3us. CMadunBaHue W HecMaunBaHue. YpasHenus IOnra u
rompe-tOnra.

4. KanwmuispHsle siBJIeHUs. UCIEpCHOCTD U peakMOHHAs CTIOCOOHOCTb.

5. Ancopbuusi. OcHOBHbIE TOHSTHA W OIpelelicHWA. YpaBHEHHE JUis pacdera dSHepruu [ubbca
MIOBEPXHOCTHOT'O CJIOSI.

Tema 3. TepMoagHAMUKA XUMHYECKOTO PABHOBECHS

1. Pextuduxanus

2. Vonnble cnou Kak (akTop YCTOWYMBOCTH KOJUIOWAHBIX cucTeM. CTpoeHHE MHIEIUIB JIHO(GOOHOTO
30151 DNEKTPOKUHETHYECKUI TOTEHINAI.

3. Bamsnue TemmepaTypbl, TPUPOABI PACTBOPUTENS, A00ABOK OJIIEKTPOIUTOB HA arperaTHBHYIO
YCTOMUYUBOCTD 30JIEH.

4. UngnddepeHTHsie AMeKTpoNuThHl. BrusHue mo0aBok WHAU(PGEPEHTHBIX JIEKTPOINTOB  HA
pacmpeneneHue norteHnuana B JOC w©  arperaTMBHyl0 yCTOWYHMBOCTH 305iel. AJCOpOIMOHHAS
nepe3apsaka.

Tema 4. TepmoanHaMuKka (Ha30BBIX pABHOBECHIA

1. Koarynsius 1uo(hoOHBIX 30Jei. 3aKOHOMEPHOCTH JJICKTPOJIUTHOM Koaryisiuu. [IpaBuno Ilymbie-
I'apau. JInoTpomnHele psiasl.

2. Kuneruka xoarymsiiui. OCHOBHBIE 3aKOHOMEPHOCTH. CKOPOCTh KOATYJIISIIHH.

3. Teopwus OpicTpoii koarymsaauu CmonyxoBckoro. [lepron koarymsamuu.

4. Teopust MeljIeHHOH Koaryssinuu Dykea.

Tema 5. TepmoauHaMuka pa3z0aBICHHBIX PACTBOPOB.

1. Knaccudukanms OydepHBIX cHCTEM W pacTBOpPOB. 3HaueHHWE Oy(EpHBIX CHUCTEM [UISI XUMHH H
ouostorum.

2. OMynbcud W uxX kiaccupukanmg. OmpeneneHue THMA OMYJIbCHH. Y CTOWYMBOCTD OMYJIBCHI.
OMynbraTopsl ¥ MeXaHu3M ux jaedctBus. OOpamienne Qa3 sMynbcuil. MeToApl MONMy4YeHUsT SMYIIbCHH.
[lensr.

3. MunennspHsle KOJUIOMIHBIE CHCTEMbl. KpuTHueckas KOHIEHTpals MHIEIUI000pa30BaHusI.
Comroonm3anus.

4. MonekynspHele Koutonansle cucteMbl. Kimaccudukanus BMC. Monekynspras macca BMC.

Tema 6. TepMoarHaMUKa pacTBOPOB 3JEKTPOJIUTOB.

1. Koarynsius cMecbhio 3JeKTPOJIUTOB.

2. KanumnsipHele siBneHus. JUCepcHOCTh M peakMOHHAs CIIOCOOHOCTb.

3. AncopOuus. OCHOBHBIC TOHSATHS M OIpPEIEICHUs. YpaBHEHUE I pacueTa SHepruu [ mnbOca
MTOBEPXHOCTHOTO CJIOSI.

4. Ilpupona cui, OOycCIaBIMBAIOMIMX aJCOPOLMOHHBIE B3aUMOJEHCTBUS. XHUMUYecKass M (QuU3HUecKas
azcopOIusl.

Tema 7. TepmoarHaMyKa TOBEPXHOCTHBIX SIBJICHUI

1. IloBepxHOCTHBIE siBIeHHA. Anre3us U kore3us. CMayrBaHue U HECMauUBaHHE.

2. KanumnsipHele siBneHus. JUcepcHOCTh M peakMOHHAs CIIOCOOHOCTb.

3. AncopOuus. OCHOBHBIC TIOHSATHUS U OTIPECIICHUS.

4. Tlpupona cui, oOyCIIaBIUBAIOMIMX aJCOPOIMOHHBIE B3aMMOAECHCTBHA. XUMHUYEcKas M (ru3mdeckas
agcopouusl.

5. Meton I'nb6ca u Meron moysHOTO cojaepkaHus. [IOHATHE MONHBIX M U30BITOYHBIX aIACOPOLMH U MX
B3aMMOCBSI3b.

Tema 8. DnexTpoxumus

1. DnexTpoaHbIe MOTEHINAIBI

2. VoHoceneKkTUBHBIE 3JeKTpojabl. [IpuMeHeHne B Owonoruu, Meauiune, ¢Gapmanuu. CTEKISTHHBIA
3IEKTPOJ

3. IloTeHunOMeTpHUYECKOE TUTPOBAHKE. 3HAUEHHE ATOr0 METO/1a B (papMaLeBTHUECKON MPaKTHKE

Tema 9. Kunetnka XUMUYECKUX PEaKIMN U KaTallu3
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1. VYckopeHHbIE METOABI ONPEENIEHHs CPOKOB FOAHOCTH JICKAPCTBEHHBIX IIPENapaToB

2. llenHble peakun

3. PasButne yuyenus o xatanuse (A.A. banangun, H.W. Ko6o3es)

Tema 10. Komtounnas xumus kak Hayka. Ilpupona, kiaccudukanus u oOuire cBoiicTBa JUCTIEPCHBIX
CHUCTEM

Abnpo3sonu u ux cBoiictea. [IpuMmeHeHue aspo3oneii B hapMmaruu

[Mopomku n ux cBoiictsa. [Ipumenenue B hapmaru

Cycnensnn 1 ux cBoiictea. [Ipumenenne B hapmanmn

Ilensr. ITacTsr

. OMynbcun 1 uX cBoiicTBa. [Ilpumenenue B dpapmanun

TeMa 11. MonekynsipHO-KHHETHYECKUE U ONITHUECKHE CBOWCTBA KOJUIOUIHBIX CUCTEM.

1. 3akoH pOTOXMMHIECKON SKBUBAICHTHOCTH DHHINITEITHA

2. Vonwutsl n ux knaccudukanys. [lpumenenre HOHUTOB B papmaninu

3. Ilpumenenue xpoMaTorpaduu Ajsl MOTYUYCHUS U aHATTN3a JICKAPCTBEHHBIX BEIICCTB

4. Tenn-pumprparus

Tema 12. Dnexrpudeckuil 3apsaa KOJUIOUAHBIX YaCTHUI U 3JEKTPOKUHETHYECKUE SIBIICHUS

1. Dnektpodopes. DaekrpodopeTndeckue MeTOnbl uccieaoBanus B (apmanuu. [IpakTuueckoe
IPUMEHEHHUE JEKTPoocMoca B (hapMaru

2. Koamnepsamus. ['emeoOpa3oBaHne w CTyqHEOOpa3oOBaHWE, BIHUSHHUE PA3NIAYHBIX (DAaKTOPOB HA OTH
TIPOLIECCHI.

3. CeoticTBa rejeit u cryaneit. Cunepesuc

Tema 13. YcTOHUHMBOCTD U KOAryJIsIIUS KOJUIOMAHBIX CUCTEM

1. Cnenududeckne 0COOCHHOCTH AUCIIEPCHBIX cucTeM. Kitaccudukanus AUCTIEPCHBIX CUCTEM.

2. XapakTepuCTHUKa CBOWCTB IUCIIEPCHBIX CHCTEM M OCOOCHHOCTH WX TMOBeAeHHs. MOJeKyIsapHO-
KHHETHYECKHE CBOMCTBA M ONITHYECKUE CBOMCTBA TUCIIEPCHBIX CUCTEM.

3. CeaunmentanuoHHO-1uGGYy3MOHHOE paBHOBecHE. [ HWIcoMeTpuveckass BBICOTA KaK KpHUTEpHi
KMHETHYECKON YCTOMYUBOCTH.

4. YcnoBusi paBHOBECHSI TIOBEPXHOCTHOTO cJ10s1 ¢ 00beMHBIMU (pa3amu. [ToBepXHOCTHOE HATSHKEHHUE
Tema 14. PazHble Knacchl KOJUIOUIHBIX CUCTEM

Comobunu3zanus 1 ee 3HaYeHue B (papmarun

MunensipHble KOJUTOUIHBIE CUCTEMBI B (papMaliuu

BricokomonekynsipHbIe COeAMHEHNS U UX pacTBopbl. [IpuMenenue B hapmaru

[NomuamdonuTs! 1 ux cBONCTBA. [10IMANEKTPOIUTHI M UX CBOHCTBA

Cunepesuc

. CenuMeHTaLus U ee MPUMEHEHHUE Ul UCCIEJOBAHMUS KOJJIOUAHBIX CUCTEM

TCMBI MPe3eHTali MOTYT OBITh NMPEIJIOKEHbI MPEroJaBaTeiIeM M3 BbIIIE IEPEUUCICHHOTO CIHCKa, a
Takxke 00yJaromumMcs B TIOPSJIKE TUIHOW MHUIIUATHUBBI TI0 COTIIACOBAHHUIO C MPETo/laBaTeieM

arwbdE

ook wnE

2.3. llepevyeHb CUTYAlIMOHHBIX 33724 [JI5l TEKYIIEr0 KOHTPOJIA YCIIeBAeMOCTH
Tema 1. [Ipeamer, 3agauu 1 METO b PU3UYCCKON U KOJUTOMIHON XUMUH U €€ 3HaUEHUE I (papmarium.

3amaua 1. BerauciiureAH®, AU°, AG® u AA° s peaxiyn
2C02(r) =2CO ) + Oz )
Onpeenure, BO3MOXHO JIM CAMOITPOU3BOJIBHOE MMPOTEKAHUE PEAKIIUU TIPU CTAHJAPTHBIX YCIOBHUSAX.
Pemienne: Bocnonb30BaBIIMCh JIaHHBIMM, TPUBEACHHBIMU B IIpuiokeHUH, paccuuTaeM TEIIOBOU
3¢ deKT peakuy pyu MOCTOSITHHOM JIaBIICHHH:
AHOr: z:niAHOfnpm:[ - z:niAHOﬁ/lcx:
= 2AH’%co + AH’t0p— 2AH fc0p =
= [2(-110,70) + 0] — 2(-393,51) = 565,62 xJI»/MOb.
H3MeHeHre BHYTPEHHEH SHEPIUH CBA3aHO C M3MEHEHHUEM SHTAJIBIIUU 3aBUCHMOCThIO: AU°=
AH°— ANnRT,
rae: AN — u3MEHEHHUE YnCiIa MOJIeH ra3000pa3HbIX BEIIECTB B XO/IC PEaKIUH,
An=3-2=1;
R — yHuBepcanbHas ra3oas noctosHHas (8,3 14x10 °k/bx/MonpeK);
T =298K.
CraenoBaTeibHO:

18



AU°= 565,62 — 8,314x10 %298 = 563,14 x/Is/Mob.
Jlns pacuera AG®, HaliieM peBapUTENbHO H3MEHEHHE SHTPOIIHM:
AS°=25%0 + S°00— 28°con =
= (2x197,48+205,03) — 2x213,66 = 172,67 JIxx/moaneK.
Tornma n3menenne sueprun [ md66ca OyneT paBHO:
AG®= AH’~ TAS’= 565,62 — 298e172,67x10 = 514,16 xJ[/MO0Ib.
Teneps omnpenenymM U3MEHEHUE SHEPTUH [ eIbMIobIa;
AA°= AU°— TAS= 563,14-2980172,67x10 °= 511,68 kJ>x/M0ub
IMonoxutensupie 3Ha4enus BemuauH AG’, m AA® yka3pIBarOT Ha TO, YTO MPH CTAHIAPTHBIX YCIOBHSIX
peaxius He OyJeT CaMOMPOU3BOIBHO HJITH B IPSIMOM HAIPABICHUHU.

Tema 2. OCHOBHBIC IOHATHUS U 3aKOHBI XUMUYCCKOM TEPMOJUHAMHUKU U TCPMOXHUMUH.

3agava 2. J[ns peakuuu KpeKHHTa MEeTaHa
CH4 ) = C (1) + 2H2(r) + AHr
Ucnone3ys nannsie [IpumoxxeHus, paccauTarb AGOrzgg u AAorggg. Ompenenurs,
BO3MOJKHO JIU CAMOTIPOUM3BOJILHOE MTPOTEKAHUE JJAHHON pEaKIuy NPy TeMIIepaType
298 K.
Pemenne:
1) Bocnonp3oBaBmrck ganHeiMU [Tpumnoxenus
(AGOfCH4 1 50,85, AGOfC = O, AGOfH2 ® = 0 KI[)K/MOJH)),
paccunraem AG(i3menenue sHeprin I n66ca)
AG%=Yn, AGOfnpou. -3 AG¢ e = AGY cw T2 AG¢,, " AG ¢ cug ™=
=0+2-0-(-50,85) =+50,85 xJIx
2) [ns pacuera AAOrBOCHOHBS}/eMCH COOTHOIIICHHEM MEXTY AGOrI/I AAOr:
AA’= AG’~ AnRT,
rae AN — M3MEHEHUE YnClia MOJICH ra3000pa3HbIX BEIIECTB B XOJ€ PEAKIIHH,
R - yHuBepcanbHas ra3oBasi IOCTOSIHHAS
Haxomum An: AN =2 Nypon - 2Nyex =2-1=1
Orcrona:
AA%=50,89 - 1- 8,314 - 103 298 = 48,41 /I,
T.K. AGOrzgg " AAOrzgg > 0, To mpu 298 K  HEBO3MOXXHO CaMONPOU3BOJIHLHOE MPOTEKAHUE TAHHOM
peaxiuu B MPSIMOM HaTPaBJICHHH.

Tewma 2. OcHOBHBIE OHATHS U 3aKOHBI XUMHYECKOI TEPMOAMHAMUKH U TEPMOXUMHUH.

3agaya 3. Jlns peaknuu KpeKMHra MeTaHa
CH4 Ol C (1) + 2H2(r) + AHOr

Paccuurats AHOr, WCTIONB3YsI 3HAUEHUE CTAaHAAPTHBIX TEIUIOT CrOpaHusl BemecTB (J1/]x/Momb): AHOC CH4 (r)
=-890,31; AH ¢ oy = -393,51; AH 1 (= -285,84
Onpeaenuthb 9K30- WIK SHAOTEPMUYECKON SBISCTCS JaHHAS] PEaKITHSL.
Pemenne: B cooTBeTCcTBHMM CO clieAcTBHEM 3aKoHa ['ecca:
AHor = Zni AHoc ucx. - Zni AHOC npon. —
= AHOC CH4 (r) — (AHOC C (1) +2 AHOC H2 (r)) =
=-890,31 - [-393,51 + 2- (-285,84)] = +74,88 xJIxx
T.K. AH0r> 0, peakuus SBISIETCS SHIOTEPMUUIECKOM.

Tema 2. OcHOBHBIE OHATHS U 3aKOHBI XMMHUYECKOM TCPMOJUHAMHUKU U TEPMOXHUMUH.

3agaya 4. Hanummwre ypaBHeHHME peakUUHM CropaHus MeTaHa.BbluncinTe CTaHOapTHYIO TEIUIOTY
00pa3oBaHMs METaHa, €CIIM €r0 CTaHAapTHAs TEIUIOTa CTOPaHUs
AH®, = -890,31 kJIx/MoIb
[TpomyKTHI cropaHusi UMEIOT CIeIyIONIHe TeIUIoTh oopazoBanus (k1XK/Moib)
AHOf Cco2 (= -3 93,5 1 N AHof H20 (%) — '285,84
Pemienue:
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Hammummre TepMoXuMUYIecKoe ypaBHEHHE PEeaKIMK CTOPaHUsI MeTaHa
CH4 () + 202 () = C02 () + 2H20 (%) + AHO,—
B cootrBeTcTBUM cO ciencTBHEeM 3akoHa I'ecca:
AHOr: ZniAHOfnpon. 'ZniAHOf uex. —
= (AH % con T2 AH% 110 ) — (AH cpq o+ 2 AH% o, @)
C npyroiif CTOPOHBI: AH?, = AH’c cua @
Torma: AH’ ¢y o= (AHOf cozmT 2 AH% 110 %) — (AHOf cramT 2 AH% o, ®)
-890,31 = (-393,561 + 2 (-285,84) ) — (AHOfCH4 n+2-0)
- 890,31 = -393,51 — 571,68 - AH ¢4 1)
AHOf cn4 (n) = 74,88 xJ1xK/MOIIb.

Tema 2. OcHOBHBIC OHATHS U 3aKOHBI XMMUYECKOH TCPMOJUHAMUKU U TCPMOXHUMHUH.

3anaua 5. Vcnons3ys ypaBHenue Kupxrodda mist HeOompIIoro TeMnepaTypHoro HHTEpBaia pacCUUTaTh
TeroBoi 3 deKT peakyuu

CHgoH(r)+3/2 Oz(r):C Oz(r)+2H20(r)

npu Temmeparype S00K u mapnennn 1,0133x10° ITa.

Pemienue: [To qaHHBIM NPUITOKEHUS CHAYaNIa PACCYUTHIBAEM TEIUIOBOM ekt peakmu mpu 298K:
AH; 208 = (AH % coz + 2 AH % 120) — (AH chison +3/2AH% o) =

= (—393,51-2x241,8) —(-201,00 + 3/2x0) = —676,13 x//M0b.

3uast AH 293, MOKHO 110 ypaBHEeHHIO Kipxrohda paccuurars TemioBoit ad ekt peakimu mpu SO0K:
AH’ 12 = AH 11 + AC°y(T, - Ty)

rae AC’, — H3MEHEeHHE TEIIOEMKOCTH B X0/1€ peakiii. Ero MOXHO ONPEAeInTh TAKUM 00pa3oM:
Acop = 2niCpinpou. - Znicpi Hex. —

= (C%co2 + 2C°Ppr20) — (C°person — 3/2 Coho2) =

= (37,11+2x33,56)—(43,9-3/2x28,83) = 17,10 Ix/MonpK

W 3HauMT, TeruioBoi 3¢ dekt peakiun npu SO00K paen:

AHOr 500 — AHOr 208 T ACOP(5OO—298) =

=-676130 + 17,1x202 = 672676 x/monb = —672,676 k]1>k/MOb.

Tema 2. OCHOBHBIE MOHATHUSA U 3aKOHBI XMMHUUECKOW TEPMOJUHAMUKHI U TEPMOXUMUMU.

3anaua 6. 3nauenue crangapTHOMN >Heprun [ n66ca AG’, peakuun
CHgCOOH(r)+C2H5OH(r):CH3COOC2H5(F)+HQ_O(F)
paBHO —3,434 k/Ix/Monb. Beruuciure koncranTsl paBHoBecus K, u K. Kakos Oyzet coctap paBHOBECHOM
PEaKIMOHHON CMECH, €CITH B PEAKIIHIO BBEICHBI | MOJIb KHCIIOTHI U 2 MOJISI CIIPTA?
Pemenne: Bocnonbssyemes coornomennem AG’= — RTINK, u3 koroporo nomyuaem
AG®% - 3,434
InKy=— =— = 1,386
RT 8,314x10°x298
u 3HauuT K= et =3 9989 ~ 4.
K.=K,(RT) ™", atak kak An =2 -2 =0, to K.= K,= 4.
Jns Toro, 9To0Bl OTBETUTH HA BOIPOC O COCTaBE PABHOBECHOW PEAKIIMOHHON CMECH, HEOOXOIUMO B
o011eM BHJIe POAHATN3UPOBATh HAYAIILHBIA U PABHOBECHBIN COCTAaB PEAKIMOHHOW CMECH:

CH3COOH + C2H5OH = CH3COOC2H5 + HZO
HcxonHblit 1 2 0 0
COCTaB, MOJIb
PaBHOBecHBIN 1-x 2-x X X
COCTaB, MOJIb

BrIpa3zum KOHCTaHTY paBHOBECHS Yepe3 PaBHOBECHBIE KOJIMYECTBA MOJIEH BEIIECTB:
X oX
KK=———=4
(1-x)(2-%)

U pCUIMM YPAaBHCHUC OTHOCUTCIIbHO X!
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x*=(1-x)(2-x)= 4; x*=(2-3x+x°)=4; x?=8-12x+4x%; 3x’~12x+8=0
D = V144-96=6,928; u 3HauuT
12 + 6,928 12 — 6,928
Xy =—— =315 mons1; X = ———— = 0,845 mous.

6 6

3HadeHue = 3,15 Momn.X; He nMeeT PU3NIECKOro CMbICTA (TaKk KaK U3 2 MOJIEH CIUPTa HENb3s MOJTYIHTh 3
MOJIsL dTHJIAIeTaTa) U OTOpachiBaeTcs. TakuMm 00pa3oM, COCTaB PEAKIIMOHHOW CMECH MPH PaBHOBECUU
OyJIeT CIeIyroIInM:

YKCYCHOM KHCIIOTHI: 1-0,845 = 0,155 Mo,

CIupTa: 2-0,845 = 1,155 Mo,
3TUIAIETaTa! 0,845 mons,
BOJIBI: 0,845 mous.

Tema 3. TepMOI[I/IHaMI/IKa XUMHUYCCKOI'0 paBHOBCCUS

3agaua 7. Bripazure m3BeCTHBIM BaM crtocoOoM KoHIreHTpanuto pacteopa 10 T NaCl B 100 mit (T) BOIBI.
B kauecTBe criocoO0B BBIpaKeHHUs] KOHICHTPAIIMH UCTIONIBb3YHTE:

1) MOIAPHYIO BECOBYIO KOHIICHTPAIHIO (MOJSLIBHOCTB);

2) MOJSPHYIO OOBEMHYO KOHIICHTPAIHIO (MOJISIPHOCTB);

3) HOPMaIBHOCTD (MOJSIPHYIO KOHIIEHTPAIHIO SKBHBAJICHTA) ;

4) MOISTBHYIO (MOJIIPHYIO) JOJTIO;

5) Turp;

6) BECOBOW MPOIIEHT;

7) 4ucmo TpaMMOB pacTBopeHHOro BemiectBa Ha 100 T pactBoputens  (kKod(hHUIMEHT

PacTBOPUMOCTH NPH JAHHBIX YCIOBHSIX).

Peuenue:

O6o3nauenne|HazBanne u onpeneneHue

C ModnsipHast  BecoBasi ~ KOHLEHTpauusi  (MOJSUIBHOCTB) -  4YHCJIO  MOJIEH

m pacTBOpEHHOrO BewecTra, npuxoasieecs Ha 1000 r pacTBopUTes.
C Monsprass 00béMHas KOHIEHTparus (MOJSIPHOCTB) - YHCIO  MOJEH
M pPacTBOPEHHOTO BEIIECTBA, Co/ieprKallieecd B 1 TUTpe pacTBopa.
Ch(n) HopmanbHOCT - 4YHCIO TIpaMM-3KBHUBAJEHTOB pPACTBOPEHHOTO BEIECTBA,
) cozepkarieecs B 1 turpe pactBopa.

N MonpHast (WM MOJIIpHAs)) JOJIA - YUCIO MOJIEH p CTBO EHHOTO BEIIECTBa,
npuxozseecs Ha 1 MoJb pacTBoOpa.

T Tutp - yMcao0 rpaMMOB pacTBOPEHHOTO BEIIECTBa, conepkamieecs B 1 Mi
pacTtBopa.

P BecoBoii npoueHT - yiciao rpaMMOB pacTBOPEHHOT'O BEILECTBA, COIEpIKAIeecs B
100 r pacTBOpa.

A Uucno rpaMMoB pacTBOPEHHOrO B IUecT a, npuxoxasmeecas Ha 100 r
pacTBOpHTETS.

Ecnu 0603Ha9UTh:

C) - SKBUBAJICHTHBIN BEC PpacTBOPEHHOTO BEILECTBA;

M - MOJICKYJISIPHBIN BEC PacTBOpEHHOTO BEIIECTBA;

Mp - MOJIEKYJISIPHBII BEC pacTBOPUTEIIS;

n - YHUCIIO rpaMM-3KBHUBAJICHTOB B 1 MOJIb pacTBOPEHHOTO BEIIIECTBA;

p - INIOTHOCTL pacTBOpa, TO:
NNacI= mNac|/MNac|:10/23+35.5:0.17 MOJIA,

NNact ® M’ 20 (1000 1) 0.17 = 1000
) Cn= = = 1,7 mons/1000 r;
My20 100
Nnact ® 1000 Mt 0.17 1000
2) Cy = - = = 1,7 MoaB/1
100 mx (V HZO) 100
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T « 1000

3) Cy = - =; Cy=1,7r23kB/1
C)
TaKXe BO3MOXKEH pacueT HOPMAILHOCTH PacTBOPa 1O clieayroleit popmyie:
m X
Cy = =-mmmmmmmmmmmeeee , rne
2 100

m — macca, r; X - MaccoBas 10J1s1, %; O - SKBHUBaJICHTHAs Macca, I/T-9KB.

Nnact ® N 120 (1 MOJ'IL) 0.17 1
4) N = mmmmmmmmmmmmmmoooooooooes = 1 np-pa: r]NaCI'l' nHZO ,N = 0,033
Np-pa 5+0.17
Mact® Vh2o (1 M) 10 1
5 T= = ; T=0,1r/ma
V h20 100
Mnacl 10
6) P = -----mmme- = s ; P=9,09%

Mo + Myacr 100+10
7) A =myaci / M0 ; A=0,11/100 r BOABI
Tewma 5. TepmoanHaMyka pa30aBIEHHBIX PACTBOPOB.

3apaua 8. B 100 r Bogs! pactBopeno 1,53 r rnunepuna. Jlasnenue napa Boas! npu 298K pasuo 3167,2
H/M’. BblumcinTe: a) MOHIDKCHHE NABICHHS Iapa BOIBI HAj PACTBOPOM; 0) TEMIIEPATYPY KHIICHHS
pacTBopa; B) TEMIIEpaTypy €ro 3aMep3aHHs; T) er0 OCMOTHUYECKOE JIaBICHHE.
Pemenue:

a) B coorBercTBHM C 3akoHOM Payns OoTHOCHTENBHOE NMOHIKCHHE IaBJICHUS PaBHOBECHOTO C
pPacTBOPOM Tapa paBHO:

p°-p  Ap
= = Xl'J'Il

0_. 0

pp

rae X, — MOJIbHad J10J1s TJIMIEpUHA B PACTBOPE.
Xex = N (N F Nypor), TAE N — KOJTMYECTBO BEIIECTBa (MOJIB).
Npoe=100/18 = 5,555 momp; ny,= 1,53/92 = 0,017 momns;

3Haywr, X,,=0,017/(0,017 + 5,555) = 0,003,
¥ TOTIa Ap/3167,2=10,03; AP =95,02 Ila.
0) IloBblmieHME TeMIepaTypbl KHUIIEHHS PAacTBOpPa HEIJICKTPOIMTA MOXKHO BBIYHCIUTH I10
30YIITHOCKOTTNIECKOH hopMyie:
K,m 1000
ATKHI‘I =
Ma

rae K, — s0ymimockonmyeckass KOHCTaHTa pacTBOpUTeNsl (s Boasl oHa paBHa 0,52); m — macca
PacCTBOPEHHOTO BEINIECTBA B rpaMMax; M — ero MoJisipHas Macca;
a — Macca pactBopurens B rpammax. OTcrona

0,52x1,53x1000
AT = =0,086°.
92x100
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CIie10BaTeNbHO, TEMIIEpaTypa KHIICHHs pacTBopa 0yneT pasHa 100,086°C.
B) lloHmwxkenme (mempeccus)  TeMIEpaTypbl 3aMep3aHds pPAacTBOpa PACCUUTHIBACTCA II0
KPHUOCKOITUYECKOH (hopMmyie:
Kim 1000
ATBaM: -
Ma

rae K—kprockonmdeckast KOHCTaHTa pacTBOPUTENS (11t Boas! 1,86):
1,86¢1,53¢1000
ATy =

=0,309°
920100

CrenoBarensHo, pacTBop Oyzaet 3amep3ath pu —0,309°C.

T) B COOTBETCTBMH C 3akoHOM Bant-Todda ocMmoTHdyeckoe maBiIeHHE B pacTBOpax
HEDJICKTPOJIUTOB MOKHO PACCUUTATH 110 YPABHEHHIO
nt = CRT,
rae C — MosisspHast KOHIIGHTPAIMS pacTBopa.

Ipu mepecuere B cucreMy CH KOHIEHTpAIus ODKHA OBITh BHIPOXKEHA B MOJIB/M°. CuuTas
TUIOTHOCTh PACTBOPA PABHOM MJIOTHOCTH BOJIBI, TIOJTYYHM:

1,53¢1000
C=—— =0,17 mons/1 = 0,17x10° monb/m>,
90100

Torna
1= 0,17x10%8,314298 = 421187,2 I1a (~ 4,2 atm).

Tewma 5. TepmoanHaMyka pa30aBIEHHBIX PACTBOPOB.

3anaua 9.
PaccunraiiTe OCMOTHMYECKOE NABICHHWE BOJHOIO PacTBOpA XJOpHIa KanblUs ¢ KoHUeHTpauuend 0,05

MOJTB/JI TIPH TEMIIEpaType 37°C. Crenenp AUCCOMAIII
(nonmszanumn) CaCl, paBHa 97%. KakuMm 3TOT pacTBOp SBIISIETCS IO OTHOIIEHHIO K IJIa3Me KPOBH: TUIIO-,
THIIEP- UM U30TOHUYECKUM ?
Pemenue:
OcMOTHYECKOE AaBIICHUE PACTBOPOB AIICKTPOJIUTOB PACCUMTHIBACTCS 10 ypaBHEeHUIO BauT - 'odda:
Toen— LCRT,
rae 1 - uzoroHnyeckuil ko3 duuuent Bant — [odda
C — KOHI[eTparus pacTBopa ( MOB/T, MOIB/M® )
R — yHuBepcanbpHas ra30Bast MOCTOSHHAS
T — remnepatypa, K

Pacuer 11 1=1+a(v-1),
Te O - KaXyIascs CTeNeHb TUCCOIUAINH DIIEKTOPINTA
V - YUCJIO YacTHIl (MOHOB), HA KOTOPBIMINCCOITUUPYET MOJIEKYIIa

snextpormra  CaCly<> Ca®* + 2CI°

(v=3); 1=1+097(3-1)=1+194=294
Toen—= LCRT = 2,94 - 0,05 - 0,082 - 310 = 3,74 aTm™.
WM Toey = 2,94 - 0,05 - 10% 8,314 - 310 = 378868,98 na
T.K. Tlocw p. CaCly = 3,74 aTM<Toc\I11a3MBI KPOBH (7,6 aT™)
CrnenoBaTeNnbHO 3TOT PACTBOP TMIIOTOHUYECKHM.
Tewma 5. TepmoanHaMyka pa30aBIEHHBIX PACTBOPOB.

3agaua 10. PaccuuraiiTe KOIMMYECTBO BOASHOTO IMapa, HEOOXOAUMOTro i meperoHkr 10 Kr aHWiIMHA,
€cJIM CMeCh aHWIIMHA C BOJIOH mpu armochepHoM nasiexud kunut npu 98,4°C. [lpu 3toit Temmeparype
JlaBJIeHHE BOISIHOTO Tapa paBHo 94605 Ila.
Pemenne. Koaddurmenr pacxoma mapa m,/m, mpu meperoHke ¢ BOISHBIM MAPOM PACCUUTHIBACTCS TI0
YpaBHEHUIO:
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meBMB

mapaMa

rae M, U M,—Macchl BOAbl M aHWIWHA, M, u M, — MOJSpHBIE MacChl BOAbI U AHWIHHA, Py U Py —
napiaibHble JaBJICHHUS TAPOB BOJIBI M aHWJIMHA MTPU TEMIIEpaType MepErOHKH.
Pa HAXOAMTCS C TIOMOINBIO 3akoHa J[abTOHA KaK Pa3HOCTh MEXIY HOPMAJIbHBIM aTMOC(HEPHBIM
JTABJICHUEM H Ps.
p. = 101325 ITa — 94605 ITa = 6720 Ila.
Orcrona:
m,9460518 2,72
= = =272

m,67200931

CrnemoBaTenbHO, A1 TIeperoHky 1 kr aHmnmHa Tpedyercs 2,72 Kr BOASHOTO mapa, a st 10 kr aHummHa
ero rmonamoourcs 27,2 Kr.

Tema 5. TepmonuHaMuka pa30aBICHHBIX PACTBOPOB.
3agauya 11 . PactBop, comeprkamuii 0,8718 Momb/n TpocTHHKOBOTO caxapa, mpu T = 291K, n3otonmnyeH c
pactBopoM xjopuaa Harpus, coxepxkamuMm 0,5 moaw/nm NaCl.Paccuuraiite: a) W30TOHWYECKHH W
OCMOTHUYECKUN KOA(PPHUINEHTHI IJIs1 XJIOpUAa HATPHSL; 0) KAXKYIIYIOCS CTETICHb €ro TUCCOIHALHH.
Pemenue:

a) [lia pacTtBopa caxapa OCMOTHYECKOE JIaBJICHHE PAcCUMThIBaeTCA Mo ypaBHeHHI0 BaHT-I'odda
st Heanektponuto: 1y = C;RT; a mst pactBopa NaCl mo ypaBHeHuro st 351eKTpouToB: 1, = iC,RT,
rae i—u30ToHnuecKuit Kodpduiment. Tak Kak OCMOTHYECKHE AaBICHUS] PACTBOPOB PABHbI, T.C. Ty = T, U
sgauut C;RT = iC,RT.

Orcrona i=Cy/C,=0,8718/0,5 = 1,7436.

[To Benn4KMHE H30TOHMUYECKOTO KO (PHUIMEHTA PACCUNTHIBAEM OCMOTHYECKUH KOAQPHUIIMEHT J:
g=ilv=1,7436/2 = 0,8718,
rJie V— YKiCII0 MOHOB, 00pa3yIoIMXCsl IPH AUCCOLUAINN OJHOH MOJICKYIIbI.

0) Kaxymyrocs cTeneHb TUCCOLMALIY O BBIYHUCIISIEM C IIOMOIIBIO yPaBHEHUS, CBA3ABIOLIETO €€ C
HU30TOHUYECKUM KO3 (DUITUCHTOM:
i=1l+a(v-1);

Orcrioma o = (i —1)/(v-1) = (1,7436 -1)/(2 -1) = 0,7436.

3agaya 12. Jlnsg mpenoTBpalieHuss YaCTUYHOTO Pa3IoKEHUs JIEKapCTBEHHOIO IpernapaTa B KHILSIIEM
BOJIHOM PAcTBOPE IPH OTTOHKE BOJIbI HEOOXOIMMO ITOHU3UTH TeMIleparypy Kunenus aHa 20°. Berauciute,
Kakoe JaBJIeHHE IPY 3TOM HaJ0 HOJIEPKHUBAThH B IEPETOHHOM arnapare. Temiora ucrapeHus BOIbI
40660 Ix/MoIb.

Pemenue: Vcnonb3yem 11 pacueta ypaBHeHue Knanelipona—Knaysuyca:

P2AH,cn, (T2—Ty)

In

p1RT1.T2

Cuwras, 4TO TeMmIepaTypa KUIEHUSI pacTBopa |, MPH HOPMAJIbLHOM aTMOoc(epHOM JAaBieHuH p,=101325
ITa paBua 100°C (373K), nojcraBuM 3HAYECHUS:
10132540660(373 — 353)

In = = 0,7428.
018,314 353373

orctona Inp; = In101325 — 0,7428 = 11,5261 — 0,7428 = 10,7832,
¥ 3HAuHT, TpebyeMoe naBeHue py = €' = 48204 I1a (0,47 atm.).

Tewma 5. TepmoanHaMuka pa3daBIECHHBIX PACTBOPOB.

3anaua 13. Paccunraiite oobemsl 0,1 M pacTBOpOB yKCYCHOM KHCIOTBI U alleTaTa HaTpHsl, HEOOXOJUMBbIe
[t npurotoBieHust 20 mit aneratHoro 0ygepHoro pactsopa ¢ pH = 4.
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Pemenne. Tak Kak KOHIIGHTPAIMH PACTBOPOB OJMHAKOBHI, pacUeT BEIETCS 10 YPABHEHUIO:
VC 0. CC o

pH = pKa + |g—,
VCAKACCAK.A

rae pK, — mokazaTenb KHCIOTHOCTH YKCYCHOM KUCIIOTHI, paBHBIN 4,74;

V.o 1 Vi — COOTBETCTBEHHO O0BEMbI PaCTBOPOB COIPSIKCHHBIX OCHOBaHUS W KHCIOTHL. OTClofa npu
CcAK. = Cc.oA :

IgVeo/Ver =pH - pK, =4 —4,74=-074; V., IV, =10 =0,18.

IMpunumas V., = 20 — V., monyaum (20-V, V., = 0,18;

OTKyJa 00beM pacTBOpa YKCYCHOM KUCIOTHI V. = 16,95 mi1, u 00beM pacTBopa arerara Hatpust V., =
20 —-16,95 = 3,05 mi.

Tema 6. TepMoanHaMUKa pacTBOPOB JEKTPOJIUTOB.

3agaua 14. 13 1 1 BomHOTO pacTtBOpa, comepkamero | T moja, WOA SKCTPArupyIOT CEpOYTIEPOIOM.

Koaddunuent pacripenenenus nojia MexIy Bojioi u cepoyriiepojom paser 0,0017. Paccuunraiite:

a) Maccy MoJia, OCTAaBLIETOCS B BOJHOM PAacTBOpPE MOCIIE OJHOHM Olepaliy SKCTparupoBaHust oobeMom 40
MJI SKCTPareHTa,;

0) Maccy nojia, OCTaBIIErOCs B BOJHOM PacTBOpE Mocie 4-X KPpaTHOTO IKCTParupoBaHus nmopuusiMu o 10
MJI CEpOyTIEepOaa;

B) Maccy Hofa, KOTopasi U3BIIEYETCS CEPOYTIIEPOIOM B ciydasx (a) u (0);

T) CTENeHb U3BJICUCHHS No/Ia B cirydasx (a) u (0);

J) YHCJIO OfEepaluil SKCTparupoBaHusi mopuusiMd mo 10 M cepoyriepoaa, HEOOXOAWMBIX, YTOOBI
U3BJI€Yb U3 BOIHOTO pacTBopa 97% nona.

Pemenue.
a) Bocrnonp3yeMcst ypaBHEHHEM 711 OJTHOKPATHOM SKCTPaKIIUU:

KV, 1¢0,00171000
m; = Mg =
KV1+V; 0,00171000+40

=0,041r,

rae K — ko duumenT pacnpeneneHns pacTBOPEHHOTO BELIECTBA;

Mo — Macca noza (T') B HICXOJJHOM BOJJHOM PacTBOPE;

M; — Macca uojia, OCTaBIIErocs B BOJHOM pacTBope (paduHare) mocie
OZHOKPATHOM OTepaIiy 3KCTParupoOBaHHUs;

V; — 00beM HCXOHOTO BOJHOTO pacTBopa (Mi);

V; — 00bem 3kcTpareHTa (Mi1) B OJHOHN ONEpaniy 3KCTParupoBaHus.
0) B crmyyae MHOTOKpaTHOM SKCTpakiuK B paduHaTE OCTAETCS

KV, 0,0017e1 4

m=my --f----- S R S—— — = 0,00044 r,
KV,+V, 0,001741000+1

7€ N— YHcCiIo onepaunv SKCTpa HpOBaHI/ISI.

B) IlepeiiAcT B SKCTpakT TIpH YETBHPEXKPATHOM IKCTPArupeBaHUN
m, = mg—m =1 - 0,00044 = 0,99956 r.
Maccy 3KCTparupoBaHHOIO BEIIECTBA MOKHO PACCUUTATh U C IIOMOIIBIO APYTOr0 YPaBHEHMUSL:

r) CTerneHb M3BJICUCHUS BBIUUCIUM KaK OTHOIICHHE MACChl HOAA, TIEPEICIIIEro B dKCTPAKT, K
Macce ero B HCXOJHOM BOJHOM pacTBope. B nepBom ciydae:

KV,* 0,0017¢I800 4
m=mg [1- ] =1e[1 =0,99956 T
KV,+V, 0,0017¢1000 + 10
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oy = (1-0,041)/1 = 0,959 wm 95%;
BO BTOPOM CITydae:
o= 0,99956/1 = 0,99956 unu 99,956%.
) Uucmo SKCTpakiuil JUisl TOCTHXKEHHS 3aJaHHOW cTeneHu wu3BiiedeHus npu V,=10 mi, Haidjem c
MTOMOIIIFIO YPaBHEHUS, FICTIOJIb30BAHHOTO B TI. (B):

KV,

a=m/my=1-(——) ; 097=1-0,145", 0,03=0,145"

KV+V,

Orcrona
lg 0,03 =nlg 0,145; n=1g0,03/lg 0,145 = (-1,5229/-0,8386) =1,82.
T.e. uncno sxcTpakuuii paBHo a8yM (1,82~2).

Tema 6. TepMoauHAMUKa PACTBOPOB AJIEKTPOTUTOB.

3agauya 15. Beraucnuth JaBieHne, HEOOXOAMMOE I TIOHMKEHHS TEMITepaTyphl 3aMep3aHus BOIBI Ha
1°,u Temmeparypy, Ipu KOTOPO#l OyIeT IUIaBUTHCS JIe NPH MOBBIICHAM aaBieHus Ha 1 at™. [Ipu 0°C
yaenbHas TeIDIoTa IUIABJICHHUSA JIbJa paBHA 333,5><103 JIK/KT, TIOTHOCTH BOZBI 0,9998><103 KF/Mg,
IUIOTHOCTH jbaa 0,9168x% 10° kr/v’.
Pemenne: Vcmone3yem ypaBHeHne Kimameiipona s ¢pa3oBBIX MPEBpAIICHUH B OJHOKOMITOHEHTHBIX
cUCTEMax:

ApL

AT TAV

rae Ap/AT — u3meHeHue naBieHus (pazoBoro npeBpaieHus pyu U3MEHEHHH TeMIepatypsl Ha 1 rpamyc; L
— ynenbHas TemioTta (asoBoro mpeBpamienus npu temmepatype T; AV = (Vi — Vi) — H3MeHeHue
yaenasHoro oobema npH (pa3zoBoM mepexojie.
VY nenbpHbIe 00bEMbI — BEIMYUHBI OOPATHBIC TUIOTHOCTH, CIIE0BATEIBHO:

V,=1/9,998x10°=1,0002x10° m*/xT;
V,,=1/9,168x10°=1,0908x10 * m*/kr;
1 AV=1,0002x10°— 1,0908x10 *=—9,06x10° m*/kr;

Ap 333,5x10°

= = -134,8x10° [Ma/K
AT 273(-9,06x107)

3HaK «MHUHYC» YKa3bIBaeT Ha TO, YTO JUIsl YMCHBIICHUS TEMIICPATypbl KPUCTAJLIU3AIUU BOZBI (MU
TUTABIICHUS JIbJ]a) ABJICHUE JOJDKHO OBITH MOBBIIIEHO. ClieZ0BaTENbHO, TS TIOHIKEHUST TeMIIepaTyphl
3amep3anus Bojbl Ha 1°C HEOOXOMMO JIaBJIeHHE TOBLICHTH Ha l34,8><105 ITa (wm 133 aT™), T.e. TOBECTH
ero 1o 134 atm.

N3meHenue temriieparypsl ()a30BOTO Mepexoja NpU U3MEHEHHM JABJICHUS Ha CIUHUILY HaileM C
MTOMOIIIBIO TIPE0OPa30BaHNs YPABHEHHUS:

AT 1
= =-0,0074x10°° K/I1a;
AP ~134,8x10°
AT 1
WA —=———=-0,0075 K/atm;
AP 133

CrieioBaTeNIbHO, NP MOBBIIICHUN JABJICHUS Ha 1 aTM TemrepaTypa IUIaBJCHHS JibJa YMEHBIIIAETCS Ha
0,0075K u cranoButcs pasuoii —0,0075°C.

Tema 8. DnekTpoxumus
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3amaua 16. YiensHas snekTpuueckas npooaumocts 0,175 M pacTBopa ammuaka pasHa 4,76x10™* Om™
'em . MoasmxrocTs HoHOB NH," 11 OH™ mpu 25°C coOTBeTCTBEHHO paBHbI 73,5 1 198,3 OM ‘cM*Monb
PaccuuTaiite MOJSIpHYIO NPOBOIUMOCTb, CTEINEHb M KOHCTAaHTY MOHM3allMM amMMmuaka, ero pKo,
KOHILIEHTPALMIO HOHOB BOZIOpOJa B pacTBope u ero pH.
Pemienne: VYaenmpHas N W MOJSApHAs A JJIEKTPHYECKHE IPOBOJAMMOCTH CBSI3aHBI MEXITy COOOH
COOTHOILIEHUEM

N 1000

A=S—mM8M8—,

C

rae C — KOHIEeHTpauust B MoJb/11, 1000 — rmepecueTHbIH Kod(hGUIMEHT 13 INTPOB B CM .
PaccuurteiBacm A:
4,76x10 *¢1000
A= =272 Om ‘em®monp
0,175

CreneHb MOHU3ALUM O MOYKHO BBIYHCIUTH C TIOMOIIBIO OTHOMICHUS O=A/A,, TA€ A, — MOJSIpHAs
MPOBOJAMMOCTD P OECKOHEYHOM Pa3BElICHHH, KOTOpask pacCUMThIBaeTCs Mo 3akoHy Konmbpayma: A= A,
+ A_ (A+ M A_— MMOABHUKHOCTH HOHOB):
Ao =73,5+198,3=271,8 Om ‘cm’ Mo *
Orcroma o =2,72/271,8 =0,01.

B cootBercTBUM ¢ 3akoHOM pa3Beaenus OcTtBanpiaa K = a?C/(1-a), e

K — xoHcTaHTa noHM3aMu MeKTpoiuTa (B nanHoM cirydae K = K,

aMMHaKa);

C — KOHIIEHTpAaIHs, BbIpaKEHHAs! B MOJIB/II.
Haxomum Kj: Ky=0,012¢0,175/(1-0,01) = 1,77x10°°,
oTCIOAa pKy, = —1gK,, = 4,752.

Konnentpamus nonoB OH B pactBope Oyzaet paBHaoC:
Con_=0,01¢0,175=0,00175 moins/m.
Orcroma pOH =—-190,00175 = 2,76 wu, 3Hauut, pH =14 -2,76 = 11,24.

Tema 8. DnexTpoxumus

3agaua 17. Hanucate QopMyny raJibBaHHYECKOTO AJIEMEHTa, COCTOAIIETO W3 METHOTO JJIEKTPOja,
NOIPY>KEHHOTO B pacTtBop cyibdpara meaud ¢ akTtuBHOCThIO 0,01 M M LMHKOBOTrO 3JIEKTPOAa,
MOTPY’KEHHOTO B paCTBOP XJIOpHJIa IIMHKA ¢ akTuBHOCTHIO 0,02 M.
Pemenne: OmnopHbIM MpH  COCTAaBICHWH (HOPMYNBI  TaJbBAHUYECKOTO  DJEMEHTAa  SIBISCTCS
3NIEKTPOXUMHUYECKUNA PAJ] HAPSHKEHUIH METaJUIOB, IPUBEACHHBIN HIDKE:
ONEKTPOXUMHAYECKHUI sl HAPSYKEHUI METaJIIIOB
Li K BaCa NaMgAIMnCrzZnFeCoSnPb H, CuHgAgAuU
OcabyeHune BOCCTAHOBUTEIbHBIX CBOMCTB (AKTUBHOCTH) CJIEBA HANPABO

dopMyna HadMHAETCS CO 3HaKa MHMHYC B KpPYIJIbIX CKOOKax, 3aTeM YyKa3bIBaeTCs METalll,
HaXOJIIMICS cjeBa B pALy HaNpsOHKeHHH, B HYyJNEBOH cTeneHHM okucieHus. CTaBUTCS BepTUKaTbHAas
yepTa, UMerollas 3HaueHHe TPaHMIIbI pa3/iea MeXIy METAIIOM U MOHOCO IEpKaIlliM pacTBOpPOM. 3a Hel
yKa3bIBaeTCs aKTUBHBIA MOH. [lanee cienyeT BepTHKalbHas JBOWHAs 4yepTa, 00O3HAYaroLasl rPaHUIly
MEXYy JBYMS MOJYdJIEMEHTAMH W TOKa3biBaronias, 4o Auddy3Hbii moTeHnMan ycrpaHeH. 3a JBOHHOM
yepTol (B 3€pKaJbHOM TMOPSAAKE) YKa3bIBaeTCsd AaKTHUBHBIK HOH BTOPOTO TMOJY3JI€MEHTa H, 4Yepe3
OJIMHAPHYIO0 BEPTUKAJbHYIO 4YEpTy, METalJ B HYJIEBOM CTENEHH OKUCIICHHS, HaXOAALIMHCA B
3IIEKTPOXUMHUYECKOM Psily CIpaBa. 3a HUM CJIEQyeT 3HAK «IUIIOC» B KpyIJIbIX ckoOkax. Ilog kaxmpiM w3
aKTHBHBIX MOHOB IOATNHCHIBAETCS COOTBETCTBYIOIIAS €My aKTHBHOCTh W3 yCJOBHA 3amaun. KoHeuHBIH
Pe3ybTaT JOJDKEH BBIMJISLIETH CIEAYIOMINM 00pa3oM:
() Zn°| Zn® || Cu™ | CU° (+)
0,02M 0,01M
[IpumMedanue: BMECTO aKTHBHOTO MOHA TO3BOJIMTENLHO yKa3blBaTh TaKKe U IMOIHYIO OpyTTO (opmyiy
COJIH, B paCTBOP KOTOPOU MOTPY’kEH COOTBETCTBYIOLIUI 2IEKTPOA.

Tewma 8. DnexTpoxumus
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3anaua 18. Paccuwmraiire snekrpoansie moTeHimansl, IJIC ragpBaHHUecKOro 3aeMenTa (—)ZNn|ZnSO,
(c=0,5M)||CuSO, (c=1M)|Cu(+), uzmenenue sueprun ['n66ca AG’ U KOHCTAHTY PaBHOBECHsS PEaKIIUH,
npoTeKaroleii B HeM mpu 3ambikannu nen (T=25°C).
Pemenue: IloTeHIMAIBI 3JIEKTPOIOB BEIUUCIMM C IOMOLIBIO ypaBHeHUs HepHera:

RT 0,059

n+ _ 0 nt+ n+ _ o nt+ n+
EMe /Me_EMe /Me+ InaMe _EMe /Me+ IgaMe '
nFn
rac EOMen+/Me— CTaH,E[apTHLIﬁ SHCKTpOHHLIﬁ IIOTCHI KAJI (CM. HpI/IHO)KeHI/IC); aMe”+ — AaKTHUBHOCTH

COOTBETCTBYIOIIUX HOHOB B PACTBOPE; N — YHCIIO 3JIEKTPOHOB, YYaCTBYIOIUX B AJIEKTPOIHON peakiuu; F
—gucio Papanes (96500 Ki).
Jlnst pacdeTta akTHBHOCTH a = YC HaXOJIUM B CIIPaBOYHHKE KOA(PPHUIIMEHTHI AKTUBHOCTH Y CONIEH U
MOJCTaBIIsIEM MX 3HAUCHHUS:
acy+ = 0,043x1=0,043 moub/i; azn+ = 0,063%0,5=0,0315 mons/mn.
Otcrona
Ec.”/cu= +0,337 + (0,059/2) 1g 0,043 = +0,297 B;
Ez.2*l7, = —0,763 + (0,059/2) lg 0,0315 = —0,807 B.
W, 3Ha4uT, SIEKTPOABIKYIIAS CHJIa paBHA
E=E.-E =+0,297—-(-0,807) = 1,104 B.
Mexay AG® peakiuu, IpoTeKarolIell B ralbBaHMYECKOM dJIeMeHTe, H cranmaptHoit DJIC cymiecTByer
CBsI3b, BhIpakaeMas ypasaerunem: AG° = —nFE°,
Crannmapthas DJIC paccUMThIBaETCS KakK pasHOCTh CTAHIAPTHBIX 3JIEKTPOAHBIX moTeHnuanos: E° = E%, —
E°_. 3nauur
E° = +0,337 —(-0,763) = 1,100 B,
n AG° = —296500e1,100 = 212300 JI/MOJIB.
Koncranta pasaosecus peakuyu (K, = K,) HaxoauTcs ¢ noMOIIb0 ypaBHEHUS
AG® = —RTInKp,
orkyna InK, = InK, = — AGYRT = — (-212300)/[8,314e(25+273)] =
=85,6887 u K,=K,=e®%"=164x10%

Tema 8. DnexTpoxumus
3agaua 19. Paccunrarh pacTBOPUMOCTH M IIPOM3BE/ICHHE PACTBOPUMOCTH Cyibduaa muHka mpu 25°C.
ONEeKTPOABIKYIIAsl CHJIa KOHIIEHTPALMOHHOTO raJIbBAHUYECKOT'O 3JIeMEHTa

1 2
Zn | ZnS || ZnSO,4| Zn
a=x C=0,5M
paBna 0,276 B.
Pemenne: QI[C JAAaHHOI'O KOHHCHTPAIUOHHOI'O 3JICMEHTA ONIPCACIIACTCA YPAaBHCHHUCEM:
0,059 az’’, @
E= Ig

2
naz, ", (1)

IIpuMeM, 9TO a8z, (1) — KOHIEHTPAIMA (AKTHBHOCTH) HOHOB IIMHKA B HACHIIIEHHOM pacTBope ZNS,
paBHas x. Torna az,”", @ = 7C=0,063x0,5 = 0,0315 (cM. npeaplIyILyIO 3a/1a4y).

Otcrona
az’t, nE  0,276e2
Ig = = =9,3559
X 0,059 0,059
aZn2+1 @

= 10%%% = 2,2693x10° ;
X

W anee: X =az, @ = 0,0315/(2,2693x10°%) = 1,391x10 .
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3HauUT, KOHIIEHTpaNus CyIb(uaa IMHKA B HACHIIICHHOM PacTBOPE paBHA
1,39x10 ™ Monb/11, a ero mpoM3BeICHIE PACTBOPUMOCTH —
IIP = Cz,*"eCs® = x* = (1,39x10)? = 1,93x10 %

Tema 8. DeKTpOXUMHS
3agaya 20. Onexkrpoasuxkymas cuia E snemeHTa, COCTaBIEHHOTO U3 BOJAOPOJHOTO M HACHIIIEHHOTO
KajoMenbHOro anektponoB mpu 25°C pasna 0,4185 B. Uemy paBHel pH pacTBOpa, ¢ KOTOpBIM
KOHTaKTUPYET BOJOPOIHBIN 3JIEKTPOJI, U AKTHBHOCTh HOHOB BOJIOPO/Ia B HEM?
Pemienue:
pH=—"—;
0,059

(TmoTeHIMAa KAIOMEIILHOTO AIekTpoaa 6epem u3 [Ipuinoxenus). Orcroaa

pH = (0,4185-0,2415)/0,059 = 3 ;

ag. = 107 =107 = 0,001 mons/1.
3apaua 21. KoHcTaHTa CKOPOCTHM OMBUICHMSI dTHIaneTaTa rugpokcunom Hatpus mnpu 10°C pasna 2,38
MuH . ONpenenuTh BpeMs, HeoOXOAMMOe UIsi OMbUIeHHs 90% STHIALETaTa, eCIH PEaKIHOHHAS CMECh
nosnyueHsl cMenieHueM 11 0,05 H. pacTBopa sTUIALETaTa C:
1)1 11 0,05 1. pactBopa NaOH; 2) 1 1 0,1 1. pactBopa NaOH.
Pemenue:
1) Peakmusi OMBUIEHHMS STHIIANlETaTa B MIEIIOYHON Cpefie SBIsIeTCS peakiueld BTOporo mopsaka. B cmydae
paBeHCTBa KOHIIGHTpAIMi ApHpa U MEN0YH BOCIIOIB3YEMCsl YPABHEHHEM !

1 X 1 X
k=—e—— orkymat; =—e———,
t; a(@x) ka(a—x)

I @ — UCXOAHOE KOJIMYECTBO MOJICH; X — KOJIMYECTBO MPOPEarupoBAaBIIErO BEIIECTBA K MOMEHTY
BpeMeHu t.

OO0mwmii o0beM cmecd 2 JI, TOATOMY KOHIIGHTpAlMsl BEIISCTB BCIEACTBHE pa30aBlIeHUS
YMCHBUIXUTCH B /IBa pa3a U 3HA4YUT,

a=0,025 monns/n, x=0,025¢0,9 =0,0225 momn/11.

OTtcrona

1 0,0225
t = . =151,2muH.

2,38 0,025(0,025-0,0225)

2. Bo BTOPOM Cilydae KOHIEHTpaluu 3hupa M MENOYd HEOAMHAKOBEI, TIOTOMY HEO0XOIUMO
HCIIOJIb30BATh YPABHCHHUC!
1 b(a—x)
k= In
to(a—b) a(b—x)

Ecnu a - HauanpHast KOHIIEHTPAIWS dTUIAIeTaTa, a b — HavanbHast KOHIIEHTpaIus mieaouu, To a = 0,1/2
= 0,05 moup/ir; b =0,05/2 = 0,025 mons/it; x=0,025x0,9 = 0,0225 Moub/m1.
Peuraem ypaBHEHHE OTHOCUTENBHO ty:
1 0,025(0,05-0,0225)
th= In = 28,65 MuH
2,38 (0,05-0,025) 0,05(0,025-0,0225)

Tema 9. KuneTtuka XuMHUECKUX peakui U KaTaau3
3agauya 22. KoHcTaHTa CKOPOCTH Juccorualyu GocreHa
COC|2 =CO+ CIZ
npu Temmeparype 382°C pasna 0,5x107° mun ', a npu Temmeparype 482°C — 67,6x107% mun .
Paccunrats: a) SHEPTHIO aKTUBAIMH PEAKIINH;
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0) KOHCTAHTy CKOPOCTH peakiiu pu TeMmeparype 425°C; B) KonmuuecTBo (ocreHa, KOTOpPOe PasjIoKUTCS
npu temmeparype 382°C 3a 100 MUHYT IOCIIE Hayajla pEakLUH, €CIM HadaJlbHOE COJIEPKAHHE €ro
COCTaBIsUIO 1 MOJIB/I.

Penienue:
a) Pacuer OHEPIrun aKTUBAIIUA E* BCACM I10 YPABHCHUIO:
T,T5Rk;
E'= In ,
Tnglkl

rae: ky; u k, — KOHCTaHTBI CKOPOCTH PEAKITUN COOTBETCTBEHHO TIPH
temnepatypax T; u T,. IloacrasisieM 3HaueHus:
655e7558,314  67,6x10
E'= In =201740,3 Tx/monb = 201,7 kJ/Mob
755-655 0,5x10°2

0) Jlns pacyeTa KOHCTaHTHI CKOPOCTH peakiuu npu 425°C Bocmosb3yeMcsi TeM K€ ypaBHEHHEM U
Hal{IeHHBIM 3HaYeHueM E .

In S —
ki, R T5T,

Pemiast 370 ypaBHEHHE OTHOCUTENBHO K3, momy4nm:
201740  698-655

Ink; = . +1n 0,5x10°? = 3,016,
8,314  698x655

otkyma ks = e 2% = 0,049,
B) Peakuusi aucconmanuu QocreHa sBIseTCs peakiuell mepBoro mopsiaka. [loaTomy KoaumduecTBO
MpopearupoBaBmIero (hocreHa MOXKET OBITh PACCUUTAHO TI0 YPAaBHEHHIO:
1 Co
k= In VI
t Co -X

Cy — ucxoxHas KOHIEHTpanus BemecTBa; Co—X — KOHLUEHTpauusi K MOMEHTY BpeMeHH {; X — uucio
MOJIE IPOPEearnpoBaBILETO BEIIECTRA.

IloncTaBnsist B 3TO ypaBHEHHE 3HAYEHHE KOHCTAHThI CKOPOCTH pEaKIMH, BpeMs OT Hadaia
PEaKIMu ¥ UCXOJHYIO KOHLCHTPALIUIO, PeIlIaeM ypaBHEHHE OTHOCHUTENBHO X:
0,5x1072 = (1/100) In [1/(1-x)];
In[1/(1-x)] = 0,5; In(1-x) =-0,5; 1-x=¢"°=0,6
", OKOHYaTeNnbHO, X = 0,4 MoJIs.
Takum o6pazom, npu Temmneparype 382°C 3a 100 MHHYT OT Havalia peakiiu KOHIEHTpanust GocreHa
yMeHbIuTCs OT 1 10 0,6 MOJIB/JI, TaK Kak B KXKIOM JIMTpe paznioxurcs 0,4 Moiis hocreHa.

Tema 9. Kunetnka XUMUUYECKHX PEaKLUH U KaTaluu3

3agaua 23. Bo ckojbKO pa3 BO3pacTeT CKOPOCTh Pa3NIoKEHUs CyJib(alnia HaTpysl B TJIA3HBIX Karlisax
npu moBeieHnr Temepatypsl ot 20 10 80°C? TemmneparypHblii KOI(PUIIMEHT CKOPOCTH PEaKIHn
paBeH 2.

Pemenue:

Bocnonbzyemest cootHomeHneM Vro/Vry = Kro/k= y(Tz_Tl)/ 10, rae y=2, T,=80°C; T;=20°C:
VplVy = 2° = 64,
TO €CTh CKOPOCTh PA3JIOKEHHUS BO3pAcTeT B 64 pasa.

Tema 9. Kunetrka XUMUUECKUX PEaKLUi U KaTaluu3
3anaua 24. Paccuuraiite BpeMs pa3pylieHus aspo3osbHoro npenapara «Kamdpomen» Ha 10%, cunras
KOHCTaHTY CKOPOCTH Pa3lIOKEHUsS OCHOBHOTO JIEHCTBYIOIIETO BellecTBa ((pypamuinHa) paBHOM
1,2x107° gac™* mpm 20°C.
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Pemienne: Cunras HCXOAHOE KOJIMYECTBO BemecTBa paBHBIM 100%, ¥ MCTIONB3ysd KWHETHYECKOE
ypaBHEHHUE TS Peakluy 1-ro mopsaka

1 a
kK=—In——,
t a—Xx
MOy IHM:
1 100 0,1053
t=—In = = 8775 vacoB =~ 1 rox.

k  100-90 1,2x107°

Tema 9. KuaeTnka XUMHYCCKUX PEAKIINN U KaTaIu3
3agaua 25. B TeueHHMe Kakoro BpEMEHM uYepe3 pacTBOp Cyib(dara Meau HeoOXOAMMO MPOIYCKAaTh TOK
cwioi 1,5 A, uroObl u3 Hero 6,4 r. Mmeau ?
Pemenue: Ilo 3axkony ®apames Macca BBIIEIHMBIIErOCS BEIIECTBA MPH DIEKTPONH3e (B rpaMMax) m =
OJUF, rne
D — BNIEKTPOXUMHUYECKHUI 3KBUBAJICHT BEIIECTBA
J — cuna Toka (amrep)
t — Bpems (Cek) Kynon
F — aucno ®apanes 96494 K/r-axB (——— ) mmm 96500 K/r-3kB.

r-9KB

SHCKTpOXI/IMI/I"ICCKI/IM OKBUBAJICHTHOM HAa3bIBACTCA KOJHMYECTBA BCHICCTBA, BBIPAKCHHOC B I'paMMax,
BbIZIeTIsieMOe 1K 3JIeKTpUYeCcTBa, IMPOXOIAIINM Yepe3 AIEKTPOIIHT.

A — aTomHas Macca, n — BaJICHTHOCTb

Jns menu 63,54
O9=—— =31,771/x
2
mF 6,4 - 96500
t= = =12959,8 cex =216 mun = 3 4. 36 MUH.
2] 31,77-15

HpI/IMepI:I peuieHus 3aga4 1o KOHHOHHHOﬁ XUMHH

Tema 11. MonekynsipHO-KUHETUYECKUE U ONITUYECKHUE CBOMCTBA KOJIOUAHBIX CHCTEM.
3apaua 26. HaiiTu moBepXHOCTHOE HATSDKCHHUE aHWINHA G, €CJIH CTaJarMOMETPUIECKUM METOIOM TIPH
20°C MOJIYYEHBl CJEAYIOIIME AaHHbIC: YUCIO Kamelb aHuwiuHa N = 42, Boael N,=18. IlnoTHOCTH
anunmHa p=1,4x 10° KI‘/MS; MMOBEPXHOCTHOE HATSHKEHUE BOJIBI (50272,75><1073 H/m.
Pemenne: Vicnons3yem i pacuera Gopmyy:

Nop 18 ¢ 1,4x10°
6=64——— =72,75x10°—— =43 65x10 % H/m.
npo 42 ¢ 1x10°

Tema 11. MomnekynsIpHO-KHHETUIECKHAE U ONITHYECKHIE CBONCTBA KOJUIOUIHBIX CHCTEM.
3agaya 27. HaliTH NOBEPXHOCTHOE HATSDKEHHE aHWIMHA, €CIM METOJOM HauOOJBIIEro JaBJICHUS
Iy3BIPHKOB TIOJTYdYEHBI JAHHEIE: JABICHHE My3bIPHKOB MPH MPOMYCKAHNK HX depes Boay pasro 11,8 - 10°
H/m, a B anumuu — 712 H/m.
Temmepatypa 20°C, HOBEPXHOCTHO® HATSHKEHHE BOIBI 0o = 72,75 - 10° H/m
Pemenue:
Hcnionezyem aiist pacueTa GopMyIy:
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Pp-pa 712
6= 6mpo—— =72,75x10° — =43,89x10° H/m.
Ni2o 11,8><102

Tema 11. MonekynsipHO-KHHETUYECKHE U ONITUYECKHUE CBOMCTBA KOJUIOUAHBIX CHCTEM.
3agauya 28. Vcnonw3ys koHCTaHThl ypaBHeHus lllnmkoBckoro (a = 12,6><1O_3 u b = 215),
paccunTaiiTe MOBEpPXHOCTHOE HATSDKEHHWE BOJHOTO PAcTBOpPA MACISHOW KHCIOTHI C KOHIICHTpamuen
0,104 mous/n ipu 273K. TloBepXHOCTHOE HATSHKEHUE BOJIBI TIPU OTOM TeMrepaType o = 75,62x 107
H/m.
Pemenne: C nmomonipto ypaBHeHus [lIumkosckoro
Ac = o6g—c = aln(1 + bC)
paccurTaeM MOBEPXHOCTHOE HATsDKEHHE PacTBOpa O
6 = op—aln(1 + bC) = 75,62x1073-12,6x107%(1 + 21,5x0,104) =
=60,82x10"° H/m.

Tema 11. MonekynsipHO-KMHETHYECKHE U ONTUYECKUE CBOMCTBA KOJUTOUIHBIX CHCTEM.
3agaua 29. OnpeeinTe MOBEPXHOCTHBINA H30BITOK (B KMonb/M?) mpu 10°C Ui BOZHOTO pacTBOpa,
comepkamero 50 wr/nm memaproHoBoii kucnmotel CgHi;7COOH. IloBepxHOCTHBIE HATSDKEHUS
FICCIIeTyeMOr0 PacTBOPA U BOJIBI COOTBETCTBEHHO paBHbI 57x10° H/m n 74,22x102 H/m.

Pemenne: Mcnonszyem ypaBaenue ['nobca:
BhIpa3suM KOHICHTPALHMIO PACTBOPA B KMOTIB/M':

Ac C
[=—— e
AC RT

C = 0,05/158 = 3,164x10* mons/n = 3,164><104KM0JIL/M3, (158 — mossipHast Macca IenaproHoOBO
kucnoTsl). OTcroaa

(57x10°-74,22x10°%) 3,164x10™*
r= . = 7,32x10 " kmomnn/M>.
3,164x10* — 08,314x10°x283

Tema 11. MomnekynsIipHO-KHHETUIECKHAE U ONITHYECKIE CBOMCTBA KOJUIOUIHBIX CHCTEM.
3apaua 30. Onpenenure IIUHY MOJEKYJIBl MACISHON KHCIOTHI HAa MOBEPXHOCTH pasieia «pPacTBOpP —
BO3IyX», €CIIM IIOMIA/(b, 3aHIMAeMasi OJHOI MOJIEKYJIOH B TIOBEPXHOCTHOM clioe, paBHa 30x1072° Mm% a
TLIOTHOCT MACIISHON KUCIOTHI p = 978 Kr/m”.
Pemenne: Jlmmnaa monexyisl | paccuutbiBaetcs mo hopmyiie

I'.M
|=
P
1
VYuureiBas, uto S =—, (rae Na—4uciio ABorajapo, paBHoe
T OoN A
6,02x10°° MoeKyI1/KMOIIb), HAXOMM HpPEeIbHbII TOBEPXHOCTHBII H3GBITOK:
1 1

I,= = = 0,055x10 "kmosn/M>.

SN,  30x10 %°x6,02x10%

Torma amrHa MOJIEKYIIBI MAaCISTHOW KUCIOTH (M=88):
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0,055x10 'x88
| = = 4,95x10 % 5x10° M = 5 A (anrcrpem).
978

Tema 12. DaekTpUYECKUA 3apsij] KOJUIOMIHBIX YaCTHUI] U JJICKTPOKUHETUICCKHIE SBIICHUSL.
3agaya 31.
Hamummre dopmyny MHUIEIBI KOJUIOMJHOTO pacTBopa cynbhara Oapws, MOIYYEHHOTO METOAOM
XUMHYECKOH KoHeHcanuu npu B3aumoeiicteun BaCl, u Na,SO,4 B BogHOM cpee.
Pemenue:
B ocHOBe mosrydeHUs 30715 JIEKHUT PEAKITHSL:
BaCl, + Na,SO,=2 NaCl + Ba SOs
VYcnoBueM mostydeH st 30515 SIBISCTCS HEOOJbIIOH H30BITOK OHOTO U3 MCXOAHBIX peareHToB, BaCl, wim
Na;SO,, KoTOpBI OYAET ABIATHCS CTAOMIN3ATOPOM 30JIA.
[Tycts cradbunuzaropom Oyner BaCl,, Torna ¢popmysa MUIeIUITBI TTOYYEHHOTO 30715
{[m Ba SO,] - n Ba®* 2(n — x)CI'}**2x CI

1 2 3 4
CocTaBHble 4acTH MULIEUTBL: 1 - arperar
2 - TOTCHIUAIONPEICIISIONINEC HOHBI
3 - TPOTHUBOMOHBI aICOPOIIMOHHOTO CIIOS
4 - mMpOTUBOMOHBI TUPPYZHOTO CIIOS

(1,2) - ampo; (1,2,3,) - rpanyna, 3apsHKeHHAS YacTHIIA,
(1,2,3,4,) - snekTpoHEUTpaIbHAsS MUIIEIIA

[NoTeHnmanonpeaensONMME  HOHaMKM  (OT CTa0WIM3aTopa) CTAHOBATCS MOHBI Ba2+ coriacHo
n3buparenpHoil agcopounu mo mpaBwiy @ Ilaneta m K. ®DasiHca: Ha TOBEPXHOCTH KPHCTAJUIOB W3
pacTBOpa NPEUMYILECTBEHHO aJCOpPOMPYIOTCS TE€ HMOHBI, KOTOphIE MOryT 00pa3oBaThb C HOHAMHU
MIPOTUBOTIOJIOKHOTO 3HAKa, BXOJAUIMMH B KPUCTAJUIMYECKYIO PEIIETKY TPYJHOPACTBOPUMOE COEIMHEHNE
WIN JIOCTPOUTh KpUCTauTHuecKyto pemeTky. Monbl Cl- - BBINONHSAIOT POJBIPOTHBOMOHOB, MPHYEM
obmee wux KomudyecTBO (B amcopOmmoHHOM # AU(PQPY3HOM CIOSX) OIKBUBAICHTHO KOIUYECTBY
MOTCHIHATONPEASISIOUINX HOHOB!
nBaCl,<>nBa*" + 2nCI’
Tema 12. DnexTpudecKuii 3apsia KOJUIOUIHBIX YACTHI] U AJIEKTPOKUHETHUCCKUE SBICHMUS.

3agaua 32. KosutonaHblil pacTBOpP KOJLIAProJa COACPKHUT YacTHIb cepedpa ¢ anamerpoM 6x10°° cm.

OrmpeeuTe 9HCIO YACTHI, 00pasylolmmxcs mpu aucreprupoannn 0,5 cm® cepeOpa, yACHbHYIO

MOBEPXHOCTH 30JI1 M CYMMAapHYIO IIOBEPXHOCTh YacCTHII, €CJIM OHH UMEIOT: a) chepuyeckyto popmy c

mamerpom (d) 6 - 10° cm

6) Kybudeckyro ¢ uTrHOi pedpa (L) 10 cm.

Pemenne: 3Has paanyc, MOKHO PaccUuTaTh 00bEM OJHOM YacTHIIBI (CPepUIecKOi)

V, = 4/3nr® = 4/3 [3,14 (3x10 ®)*]= 113,04x10 ** cm®

ny6. wacr. — Es = (10-6)3 = 10-18 CM3

Teneps ornpenenyM YUCIO YaCTHUIL:

N =V gen, gasn/ Va = 0,5/113,04x107* = 4,4x10* (cepruecknx)

N = Ven gasn/ Va = 0,5/10" = 0,5 - 10" (ky6uueckux)

YaenpHYI0 MOBEPXHOCTh CHCTEMBI, cojepikamield chepuyeckre YacTUIbl, MOXKHO BBIYUCIUTH IO

dhopmyne

3 3
Sy=—=—— =10%cm };
r 3x10°
6 6
Spwe=—=——— =6 10°cm !
e 10°

3Has Sy, 1 cyMMapHbIit 00beM 4acTHILl AUCIIEPCHOI (ha3bl, HalJieM CyMMapHYyHO OBEPXHOCTh YACTHII:
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Seyn = SyaVup. = 10°x0,5 =5x10" em” (cepu.); Sys = 6x10°%0,5 = 3x10%cm’
Wnu unaue:
Seyun= NSy = Ndnr? = 4,4x107 403, 14(6x10°)* = 4,97x10"~ 5x10"cm’.

Tema 13. YcTOHYIHBOCTD M KOATYIISANNS KOJUIOUIHBIX CHCTEM

3agauya 33. PaccuunTaiiTe TOpOr KOAryisilMd W KOAaryJaupyIOLIyI0 CIIOCOOHOCTh pacTBopa cynb(dara
HATpHsl MO0 OTHOIICHMIO K THUAPO30JII0 HMOIUIa cepedpa, ecinu Koaryssinyio 250 Ml 30751 BBI3BIBAET
cynedat Hatpus koHneHTpawu 0,15 Mons/m 06peMom 50 M.
Pemenue:[lopor koarymsimuy BBIpaYKAeTCsl BEIWYMHON KOHIEHTPAIMH 3JEKTPOJIMTA KOaryisTopa,
KOTOpasi BBI3BIBACT KOATYISIUIO 030l Koarymsimus 3omeld — mpoiecc, MPUBOAAIIMHA K arperanuu
YaCTHIl JUCIEPCHON a3bl ¢ MOCIeAyIommM obpa3zoBanmeM ocanka (koarems). (OO03HadarOT MOPOT
koarymsnuu Y wii CK. Pa3mMepHOCTh — MMOJB/JT FITH MOJIB/JI.

C31<. 'V31<.

Y= ——, TAC
VBOJ'IS[ + VBKA

CoK. — KOHIIGHTpPAIHUS JJIEKTPOJIUTA KOaryJsTopa

VoK. — 00beM 3IEKTPOJIUTa KOATyIATOPa

V3075 - 00bpeM 30151

Koarynupytomasi crmocoOHOCTh 3JEKTPOJIUTA (KOAryIHPYIOIee ICHCTBHUE)

1
Pi= JI/MOJIb;
Y 0,15-0,05
y = —— =0,025 mounb/x;
0,25 + 0,05
1
Px= —— =40 1/momp

0,025

Tema 13. YCTOMYHUBOCTE M KOATYJISIIIHS KOJJIOMIHBIX CUCTEM
3anaua 34. Paccuwnraiite koadpduuuent auddysun D u cpenHuil KBampaTUUHBIA CIBUT AX YacTHUIIBI
ruapo3os 3a Bpems 10 cekyHa, ecnu panuyc yactui 50 HM, TeMnepaTtypa onbita 293K, BA3KOCTb Cpelibl
107 IMa-c.
Pemenne: 1o 3axkony OiHmTEHa—CMOITyXOBCKOTO
Ax*= 2Dt
rae D — koadduument auddysun, KOTOpbI B CBOIO Oyepenb MOXKHO PAacCUUTaTh IO ypaBHEHHUIO
OWHIITeHHA!
RTKT
D= = ,
6 TNrNA6 mnr
R — yHuBepcanbHas ra3oBas nocrostaaas, 8,314 JIx/monpeK;
k — korcranTa Bonbimana, K = R/N = 1,38x10 % [Tx/K;
T — BSI3BKOCTb CpeJIbl; [ — paluyC YaCTHLIBL.
IloncrasisieM gaHHbBIE:
1,38x10 %0293
D= = 4,29x10 M’/c.
603,14x10 050010

Otcrona
Ax = V2Dt = V2e4,29x10 *?e10 = 9,26x10 ° M.

Tema 13. YCTOMYHBOCTH U KOATYIALNS KOJUIOUTHBIX CUCTEM
3apaua 35. Ilpotapron coxepxur 0,08% xommoumHoro cepedpa. OCMOTHYECKOE IaBICHHE 3TOTO
KojutouiHoro pacrsopa pasHo 0,08 Ila mpu temneparype 37°C. Paccuwraiite cpemHuii auamerp
chepruIecKrX KOIOMIHBIX YacTHIL 30115, IToTHOCTS cepebpa 10,5%x10° kr/m’.

34



Pemenne: OcMOTHYECKOE TaBJICHHE 30JI€H PACCUMTHIBACTCS 10 YPABHEHUIO:
vRT
Toew = — = VKT,
Na

I V — YHCJI0 YaCTHI| B €MHULIE 00bEMA;
k — koucranta bonbimana, 1,38x107% JIx/K.
Tax xak v paBHO OTHOIIEHHIO MacChl AUCHEPCHON (a3bl K Macce OAHOM YaCTHIBL: V = M, /My,

3 my, KT 30,8¢1,38x10 310
r=n =+ =0,99x10°® m.
Ao P 400,08010,5x10%3,14

—_ 3
a MacCa 4aCTHUlbl HAXOAUTCA 4YCpPE3 €€ IUIOTHOCTh U paguycC: m.{ - 47‘Er /3p, TO, 3Has1 OCMOTHYCCKOC
JlaBJICHUE, MOXKHO PaCCUUTATh CPETHUN pannyc 4aCcTHUIIBI:
Orcroma: d = 200,99x1078 = 1,98x10°8 m.

Tema 13. YCTOWYMBOCTH U KOATYJIAIUS KOJUIOUTHBIX CUCTEM

3agaua 36.
Onpenennuts BA3KOCTH KACTOPOBOTO Macia, ecitu yepe3 Tpyoky anuHoi 0,6 M u auamerpom 0,001 M oHO

mpoTeKaeT co ckopocThio 2,04 - 10-10 m3/cripu paznoctu napnenwii 100 Ila.
Pemienue: Bocnonb3yeMcs ypaBHenueM Ilyaseitns:

vV  wnrtAP
Q = =

t 8n-L

Q — oOBeMHast CKOPOCTh TCUCHUS JKUJKOCTH, paBHAsI OTHOIIICHUIO 00beMa
JKUJIKOCTH V KO BPEMEHH T€UEHUS! €ro N0 KanWULIpy AJUHOM { U paguycoM T
MoJ1 AaBiieHueM P, 1| — nnHaMu4YecKast BI3KOCTb KHUIKOCTH.
[IpeoOpazyem ypaBHEHHUE IS HAXOXKJICHUS BSI3KOCTH YKMJIKOCTH W PEIIMM €ro IOJCTaBJIss
3HaueHus B cucteme CU:

nr* AP 3,14-0,0005*100
n = = =20,04-10° [Ta-c 8 Q ¢
8-2,04-10%°.0,6

Tema 13. YCTOMYMBOCTE U KOATYJISILUS KOJJIOMIHBIX CUCTEM

3amaua 37. Paccumraiite Bsskocth ruapo3oist AJCl ¢ koHuenTpaimeit qucnepcnoit ¢aser: a) 10% mno
macce u 0) 10% mo ob6bemy. Yactumpl 3015 UMEIOT chepuueckyo GopMy; IMIIOTHOCTH AMCHEPCHON
}asbl M IUCIEPCHOHHON Cpebl COOTBETCTBEHHO PaBHBI 5,56 M 1 T/cM®; BSI3KOCTH JHMCIEPCHOHHOI
cpebl Mo = 107 Taec.

Pemenue: Haiinem BS3KOCTD, UCIIONB3Ys YpaBHEHNUE DUHINITEHHA!

n =1(1+2,5¢),

rae @ — oobeMHas gons aucnepcHoit Gassl ¢ = V4 /Vigy,.

a) Ins pacuera ¢ nmpumeM Maccy 30iis, paBHoi 100 r, Torna macca aucnepcHoi ¢assl pasaa 10 T, a

Macca gucnepcuonHoi cpenst — 90 1. Otcrona

10/5,56
Q1= =0,0196;
10/5,56 + 90/1
u M =107°(1 + 2,5¢0,0196) =1,05x10" [Taec.
6) B aTom ciyuae mist pacdeTa OCMOTHYECKOTO JIaBJICHHS TOCTATOYHO MPeo0pa3oBaTh 3HAYCHHUE (. ¢
=10%=0,1; u3Hauut
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M2=107° (1 + 2,5¢0,1) = 1,25x10°° ITaec.

Tema 13. YCTOWYHUBOCTE M KOATYIISIIIHS KOJIOMTHBIX CHCTEM
3agauya 38. PaccuuTaiite Bpems oceaHns YacTHUI] CyCIeH3uil OeHTOHMTa B mMUIMHIApE ¢ BBICOTH 0,1 M.
Bsiskoctb cpenst 2 - 10° TTaec, paarycC Y4acTHIIBI
14 - 10°® M, INIOTHOCTE OeHTOHHTA 2,1 - 10° KF/M3, IUIOTHOCTD YKHJIKOCTH
1,1 -10° kr/m.
Pemienue:

st pacueTa BpeMeHH ocenaHus Bocmonbzyemcs Gpopmymnoit U = , TIe
h - BeicoTa crosba cycniensum; t - Bpems OCelaHMs YaCTHIIBL;
U -ckopcTh OCemaHus pacCUUTHIBaeTCA Mo ypaBHeHUI0 CToKCa:
2
2r'(p - po) 9
U=s— rme
9

I' - paZiyc YacTHUIIBI;  P; Po - ILIOTHOCTH BEIIECTBA U CPEJIBL;
g - yCKOpeHHe CBOOOHOTO MAJCHUS; 1) - BA3KOCTh CPEIIbI

2(14 - 10°% (2,1 - 10°-1,1- 10°) - 9,81

U= = 2,1364- 10" m/cexk.
9.2.10°
Torma Bpemsi ocejaHus 4aCTULIbI PABHO
h 0,1
t= = =468,1 cex. = 7,8 MHUH.
U 2,364 10"

Tema 13. YCTOWYMBOCTH U KOATYJIAIUS KOJUIOUTHBIX CUCTEM
3anaua 39. CpaBHHTE MHTEHCHBHOCTH CBETOPACCESHUS caHOpUHA B KpacHoM (A=700 HM) U B CHHEM
cBete (A=436 am). ChenaiiTe BEIBOJ O TOM, KaKOH CBET JydIlle IPUMEHATH MPH He(heTOMETPHH.
2 2 \/2
Ni— NyvV'

l, = 241> ( ) Iy
N2 + 2n°A*
Pemienne: B cooTBeTcTBHHM C YpaBHCHUCM Poies wHTEHCHMBHOCTH pacCessHHOro CBETa 06paTHO
MIpONOPUMOHAIIbHA JJIMHE BOJIHBI MaJAIOIIET0 CBETA B 41 crenrenn. OTcrona
p.onn M epaca 700% 2,4x10™

= = 6,6 paza
Lo xpac. Ao 436°  3,6x10%

Taxum o0pazom, npu HeeIOMETPUH JIydllle TPUMEHATh CHHUN CBET.

Tema 13. YCTOMYHUBOCTE M KOATYIISIIIHS KOJIOMTHBIX CUCTEM
3angaua 40. C nomoipio HedeloMeTpa CpaBHUBAINCHL MYTHOCTH JIBYX THUAPO30JICH — CTAHJApTHOTO U
uccieayeMoro. MyTHOCTH CTajiy OJMHAKOBBIMU IPU BBICOTE OCBEIICHHON YacTH CTaHJApTHOTO 30J 5 -
10-3m, uccneayemoro 308 — 19 - 10-3m.Cpennuii paauyc vactul, ctangaptaoro 3oyt 120 - 10-9wm.
Paccunraiite paguyc 4acTHIl BTOPTO 30JI.
Pemenne:Pacyer pagnyca 4acTHIl UCCIIEAYEMOTO ¢ IMTOMOIIIBIO HederoMeTpa 3015 MPOBOIAT 10 hopMmyJie

her
IX = ICT . TIe
hx
ICT - pajMyC YacCTHIl CTAaHAAPTHOI'O 30JIs;
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hct um hx - BBICOTa OCBEILIEHHON YaCTH CTaHAAPTHOI'O M MCCIISIyEMOTIo 30J1ei
5.10-3

=76,9 - 10-9m.
19 -10-3

rx =120 - 10-9 3V

Tewma 14. PazHbie KI1acchl KOJUIOMAHBIX CUCTEM
3agaua 41. Ilpu m3ydeHun ajcopOUWU MapoB STaHOJA HAa AKTUBUPOBAHHOM yTiie OBLIM TOJYYEHBI
CIIeTyIOINUE TaHHbBIC:
px1072 Tla 5,33 9,87 17,33 23,06 45,53
A x10°, M¥/xr 14,9 19,1 24,2 27,3 36,8

(p— paBHOBecHOE AaBlieHUE Napa, A — BenuumHa ajcopOimm). ['paduyecku onpenenuTe KOHCTAHTHI
ypaBHeHuit ®peitammxa u Jlenrmiopa. Paccumraiite Bemmumny azacopOuuu mpu p = 3000 Ila.
Hcnonw3ys 00a ypaBHEHUS!, BBIYHCIUTE, CKOJIEKO 3TaHOJIA aJICOPOUPYETCS Ha S5 KT yriis.

Pemenne: Jns HaXOXXICHHS KOHCTAHT ypaBHeHHs DpeitHmmxa cTposaT rpaduk 3aBUucuMocTa Ig A=
f(lg p). st aToro Hamo orapu)MUPOBATE HCXOAHbIE JaHHBIE:

IgA -1,83 -1,72 -1,62 -1,56 -1,43
lgp 2,72 2,99 3,24 3,36 3,66
Y TIOCTPOUTH M0 HUM TpaduK:
OH oTceKaeT OT OCH OpJIMHAT OTPE30K, paBHbIi 1g a =—3,02;
0 1 2 | 3 | 4 | > ‘Ig ? | orcioma a = 9,55x10. Tlo yraoBoMy Kod3(dHIHEHTY
rpaduka HaxoauMm BTopoi ko3 duumeHt: 1/n = tgo = be/de
B =0,4/0,94 = 0,43. Teneps no ypaBHeHuto OpeitHmxa A =
-1 1/n
ap
paccuyuThIBaeM BEITUUUHY aJICOPOIIUH:
q A = x/m = 9,55x10 *x3000°* = 2,99x10% m*/xr.
-2 _ Ha 5 kr yruis npu 3ToM aicopoupyercs
X = MA = 5x2,99x10% = 0,149 m° sTanoa.
s HaxOoXAeHUs KOHCTAaHT ypaBHEHUs JleHrmiopa
crposT rpaduk 3aBucumoctu 1/A = f(1/p). dns storoHano
HalTH 00paTHBIC 3HAYCHUSI:
1/p 0,00188 0,00101 0,00058 0,00043 0,00022
1/A 67,11 52,36 41,32 36,63 27,17
CrpouM 10 OTHM JaHHBIM Tpaduk 5
SKCTPAMOIUPYEM €0 Ha OCh OPJIMHAT.
[To rpaduky onpenensieM OTPE3KH: 1/A _
OD=1/A,=26,0B=2/A,, =
52 kr/m®; OK = 1/b = 0,0011 TTa ™. 70
Orcroa HaXO0IMM KOHCTAHTHI A1 D: ]
A= 1/26 = 0,0385 m*/kT; B
b= 1/0,0011 = 909 ITa. l
3Has KOHCTAHTHI, paccuuTacm BCJIIMYUHY 60
ajicopOIuu o ypaBHenuto Jlenrmropa: -
p 3000
A=A, =0,0385 ——— = 29,5x10°° m¥kr-
b+p 909 + 3000 50 | K

| |

3HauMt, Ha 5 Kr ymig  ajgcopOupyercs 0 1 2 1/p.103

5x29,5x10° = 0,148 m°sranona.

Tewma 14. Pa3Hble K1acchl KOJUIOUAHBIX CUCTEM
3agaua 42. XapakrepucTHieckas BSI3KOCTb [1)] TOJMBUHHIOBOTO CITUPTa B BOJHOM PacTBOpPE paBHA
0,53. PaccunraiiTe CpeIHIOI MOJISIPHYIO MAacCy IOJUBHHWIOBOIO CIUpPTA C IOMOILIBI0 KOHCTAaHT
ypaBHeHust Mapka—Xaysunka—Kyna: K = 5,9x10-4 u o = 0,67.
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Pemienue: Jlns ymoOcTBa pacuera cpemHed MOJSIPHOH MacChl TOJUMEpa ypaBHeHHEe Mapka—
Xaysunka—Kyna [n] =KMa crnenyer nponorapudmuposats: g [n] = g K + alg M. Torna

lg [n] - lg K -0,2757—(-3,2291)
IgM = = = 4,4081
o 0,67

u 3HaunT M =104,4081 = 25591,75 ~ 25592.

2.4. IIpoBeeHue KPYrJjoro croja no reme «@usnyeckas U KOJTOMIHAS XUMHA — KaK
OCHOBOMOJIATAIOIIAS JMCUMILIMHA VISl OCBOeHMs Oyayuieil cnenualibHOCTH

OIIK-1 Cnoco0eH ucnoJib30BaTh OCHOBHbIE OHOJIOTHYecKHe, PU3UKO-XUMHUYECKHE,
XHMHUYeCKHe, MAaTeMAaTHYeCKHe MeTOIbI JJIsl pa3padoTKu, HCCIeTOBAHUI H
IKCIEPTHU3BI JIEKAPCTBEHHBIX CPEICTB, H3TOTOBJIEHHUS JIeKAPCTBEHHBIX

NnpenaparToB

3Hath OcHOBHbIE PU3UKO-XUMUYECKHE M XUMUYECKHE METO/Ibl aHAIN3a JJIsl pa3paboTKH,
WCCJIEOBAHNM, KCIIEPTH3bI, N3TOTOBICHUS JICKAPCTBEHHBIX CPEACTB

YmMmeTh Hcnonb30BaTh OCHOBHBIE (PU3UKO-XUMHUUECKUE U XUMHUECKIE METO/IbI aHATN3a JIs
pa3paboTKH, UCCIIEIOBAHUH, DKCIIEPTU3bI, H3TOTOBJICHUsI JICKAPCTBEHHBIX CPEJICTB

Bragers Metoponorueil UCHONB30BaHUS (PU3MKO-XMMUYECKUX M XUMHYECKHX METOIOB IPH

pemreHnu  Tpo(eCCHOHANBHBIX 3amad  (pa3paboTKa, WCCIEOBaHUSA, JKCIEPTH3a,
W3TOTOBJICHUE JICKAPCTBEHHBIX CPEZICTB)

3. IIpoMe:xyTOYHAS ATTECTALUSA

3.1. ®opma npoMe:KYTOUHOM aTTecTalNu — IK3aMeH. Bonpochl K 3K3aMeHy:

1. Crenuduyeckre 0COOCHHOCTH JUCTIEPCHBIX cucTeM. Kinaccudukaims qUCIEPCHBIX CUCTEM.

2. XapakTepUCTHUKa CBOWCTB AUCIEPCHBIX CHUCTEM M OCOOCHHOCTH HX MOBelneHHA. MOoJeKyJspHO-
KHHETHYECKHE CBOMCTBA M ONITUYECKUE CBOMCTBA TUCIIEPCHBIX CUCTEM.

3. CenumentarmonHo-auddy3noHHoe paBHOBecue. YpasHenue Jlamnaca. ['mrcomerpuueckas BbICOTa
KaK KpUTEPUM KUHETUYECKON YCTOMYMBOCTH.

4. VYcnoBus paBHOBECHS MOBEPXHOCTHOTO CJIOA C OOBEeMHBIMH (hazaMu. DHEprus HOBEPXHOCTHOTO
cnosi. [ToBepxHOCTHOE HATSKEHHE.

5. TloBepxHocTHBIE siBIeHUA. Anre3us u korezus. CMauuBaHUe W HecMaunBaHue. Y paBHeHus FOHra u
Mrompe-lOHra.

6. Kanwuispssle siBieHus. AUcnepcHOCTh U peakMOHHAs CIIOCOOHOCTb.

7. AncopOuus. OCHOBHBIC TIOHATHS U ONpEICIICHUSA. YpaBHEHUE i pacuera sHeprum [ ubOca
MTOBEPXHOCTHOTO CJIOSI.

8. Ilpupona cui, o0yclaBIMBAIOIIMX AJCOPOLIMOHHBIE B3aUMOJCHCTBUSA. XUMHUYeCKas U (U3NUEcKast
azcopOoIusl.

9. Meron I'nb0ca u MeTox MOJHOrO cojepkaHus. [ToHsATHE MOJHBIX ¥ M30BITOYHBIX afCOPOIUi U UX
B3aUMOCBSI3b.

10. Cnoco0bl 3KCTIEpUMEHTAIBHOTO MCCIIEAOBAaHMUA aACOPOLMOHHBIX paBHOBecH. M300aphl, N30TEpPMBI
1 U30CTEPHI aJICOPOLIHH.

11. Temnotsl ancopOuuu. HHTerpaneHble U anddepeHunanbHele TeroTel. [IpuunHbel 3aBHCUMOCTH
TEIUIOT aIcOPOLUK OT CTEIICHN 3alI0JHEHUs. THITbI HEOAHOPOIHOCTEH.

12. MeTopl ONpenesieHus TSIIOT aacopOIuu. Pacyer TermioT us u3ocTep aacopOoIuH.

13. VYpaBuenue ['mb06ca u ero ananu3. [loBepXHOCTHAs AKTUBHOCTH. [lOBEpXHOCTHO-aKTHBHBIE U
MOBEPXHOCTHO-WHAKTHBHBIC BEILIECTBA.

14. Tlorennmanpuas teopus Ilonsuau. OcHOBHBIE monokeHUs. [loHATHE aACOPOIMOHHOTO MOTEHITHATIA.
XapaxkTeprucTiHaeckas KpuBasi aJicopOeHTa.

15. AncopOuust B uaeanbHOM ajcopOuuoHHOM ciioe. M3orepma JIsurmiopa u ee ananus. JluHeiHble
KOOpIMHATHI U30TepMBI JISHrMIOpa.

16. Tlomumonexynsapuas agcopoius. Teopus BIT. U3orepma BOT u ee ananus. Mojens ApaHoBruya.

17. Ompenenennie yaenIbHON TOBEPXHOCTH TBEPABIX aICOPOCHTOB.
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18. AncopOius Ha HMOPHUCTBIX ancopOeHTaX. Teopuss 0OBEMHOIO 3allOJHCHHMS MHKPOIOpP. YpaBHEHHE
teopun TO3M u ypaBuenune Jlyounnna-Pagymkepuya.

19. OOmue 3aKOHOMEPHOCTH aIcOpPOLMU Ha TpaHMLE pasnena (a3 >KUIKOCTh-KUAKOCTb M KHIKOCTh-
ra3. Ypasuenue lllumkoBckoro. CBA3b MOBEPXHOCTHOTO HATSHKEHUS M BETUUWH afcoOpOIMU Ha YKUIKUX
MTOBEPXHOCTSX ¢ KOHIIeHTparuei [1AB.

20. CrpyKTypa MOBEpXHOCTHBIX CJIOEB Ha IpaHMIE paszfena (a3 >KUIKOCTh-KHIKOCTb M KHIKOCTb-Tas3.
Onpenenenre reoMeTpUUECcKrX napameTpos Mosiekyn I[TAB.

21. AncopOiusi B TOMOJIOTHYECKUX PsiiaXx opraHnueckux coenuHenunii. [Ipasuino drokmno-Tpay6e.

22. AncopOuus Ha rpaHulle pasaeia a3 TBEPA0e TENO- KUAKOCTh. OCHOBHBIE 0COOEHHOCTH.

23. H3orepma amcopOLuM U3 pacCTBOPOB Ha TBEPJBIX TOBEPXHOCTAX B MICAILHOM aJCOPOLIMOHHOM CJIO€
U €€ aHaJIN3.

24. Buusaue mpupoasl ancopOeHTa, aacopOara M pacTBOPHUTEIS HA 3aKOHOMEPHOCTH aACOpPOLMU M3
pactBopoB. IIpaBuio nonspHoct Pedunaepa.

25. AncopOuus snextponuToB. OCHOBHBIE 0COOCHHOCTH. [IOHSTHE JBOWHOTO 3IEKTPHUYECKOTO CIIOS.
IIpaBuno ®asuca-ITeckoBa-JIunarosa.

26. 3aKOHOMEPHOCTH MOHHO-OOMEHHO# amcopOumu. YpaBHeHHE H30TepMbl Hukombckoro. MoHUTHI, HX
knaccugukanus. OCHOBHBIE XapaKTEPUCTHKH.

27. Xpomatorpadus. OCHOBHBIC MPUHIIHIIBL, CYIITHOCTh ¥ KIACCH(MUKAIIHS.

28. Mexann3mebl oopazoBanus J12C.

29. Teopusi crtpoenus [IDC Ha rpanune pasnena (a3 TBepAOe TeNO- KUIAKOCTh. PacmpeneneHue
notennuana B JI9C.

30. Crpoenne n (HU3UKO-XUMHUYECKUE CBOWCTBA THOGOOHBIX AUCIIEPCHBIX cucTeM. CIIocoObI MOTyYeHus
1o OOHBIX AUCTIEPCHBIX cucTeM. CyITHOCTh METOIOB TUCTIEPTUPOBAHUS H KOHICHCAIHH.

31. Hounble ciion Kak (akTOp YCTOHUMBOCTH KOJUIOMTHBIX cucTeM. CTpoeHHE MHILEIUIBl THOPOOHOTO
30J151. DJIEKTPOKUHETUUECKUI TOTEHLIHAT.

32. BausHue TemmepaTypbl, HPUPOIBI PACTBOPUTENS, A00ABOK 3JIEKTPOJUTOB HA arperaTHBHYIO
YCTOMUYUBOCTD 30JIEH.

33. UumuddepeHtHbie dNeKTPONUTH. BriusHue n00aBok WHAWGQGEPEHTHBIX 3JIEKTPOIMTOB HA
pacupenenenue mnoTeHmuana B JOC w arperaTMBHyIO YCTOWYMBOCTH 30JIeH. AcopOImoHHAs
nepe3apsaka.

34. HewnguddepeHTHbIE DIEKTPONUTH. BimsHue no0aBok HeMHIUPQHEPEHTHBIX DICKTPOIUTOB Ha
pacmnpenenenue norenuuana B JJ9C u arperaTUBHY10 yCTOMYHBOCTD 30J1€H.

35. DnexkTpokuHeTHYeCKHe  sABIeHMA.  OnekTpodopes.  OmpeneneHue  3JIEKTPOKHMHETHYECKOTO
MOTEHIIMANA TI0 CKOPOCTH JeKTpodopesa.

36. Koarymsiuus m1o¢poOHbBIX 3051el. 3aKOHOMEPHOCTH 3JEKTpoauTHON Koaryssinuu. [Ipasuio Ulysbue-
lapau. JInoTpomnHele psiabl.

37. Koaryssimust cMeChIO 3JIEKTPOJIUTOB.

38. Kuneruka koarynsiund. OCHOBHBIC 3aKOHOMEPHOCTH. CKOPOCTh KOaryJisiyu.

39. Teopus ObicTpoii kKoarysinu CmonyxoBckoro. [lepuon xoarymsanum.

40. Teopwus MemieHHOH Koarysiuu Dykca.

41. CTtpoeHue KOJUIOMAHBIX YacTHi. JIBoWHOW anexkTpudeckuii cinoil. IloBepXHOCTHBIM U
3NIEKTPOKMHETHUECKHUI1 TOTEHIIUANBI, UX 3aBUCUMOCTh OT Pa3lIUYHbIX (PaKTOPOB.

42. DnexTpokHHETHUYECKHE sBIeHus. [IpuMeHenune 3nekTpodopeTHIecKuX METOI0B UCCIIEAOBAHHS.

43. Bungsl YCTOHYMBOCTH JHUCIEPCHBIX cUCTeM. DaKTOpbl YCTOWYMBOCTH JIUCIIEPCHBIX CHCTEM.
Koarynsauus. [Ipasuno ynsue-I'apau.

44. Teopuu koarymsinuu Opeiinanuxa, Mromtepa u JJIPO.

45. Tlopor koarynsiun. MejsieHHast U ObICTpasi Koarysius. KnHeTHka KoaryJsiiH.

46. MexaHH3M KOATryJSALUHM DJIEKTPOIUTaMHU. 3aBUCHMOCTh KOAryISIMH OT pa3Mepa W 3apsjia HOHa.
YepenoBanue 30H Koarynsauuu. Koarymanus 3o01ed cMecIMH 3IEKTpPONHMTOB. ['erepokoarynanus.
IIpuBbikanue 3o0neil. KomnonaHas 3amura.

47. Absposzonu, UX MOIy4YeHHe, Kiaaccu(pukamnys u CBOWCTBA.

48. Tlopomiku, UX MOJyYeHHE, KilacCu(UKALUSI U CBOMCTBA.

49. CycneH3uu, UX MOJYYEHUE U CBOUCTBA. Y CTOMYMBOCTD CycnieH3ui. IlacTsl.

50. Omynbcun u ux kiaccuduranus. OnpeneneHHe THIA OMYJILCHH. YCTOHYHMBOCTH IMYJIbCHH.
OMynbraTopbl U MeXxaHu3M ux jaedictBus. OOpaimieHue (a3 dMynbcuil. MeTobl MONyYeHUsT IMYIIbCHH.
Ilensr.
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51. MunemnsipHsle KOJUIOMAHbIE cucTeMbl. KpurThdeckas KOHLEHTpalus MHLEIIO00pa30BaHuUs.
Comnrobunu3zanus.

52. Monekynsipable koiutouansle cucteMbl. Knaccudukanus BMC. Monekynspaas macca BMC.

53. Cgoiictea BMC. Habyxanue u pacrBopenrie BMC. YcroitunBocts pactBopoB BMC.

54. Bsszkocts. JlammHapHOe W TypOyleHTHOE TedeHHe >XHUAKOCTH. 3akoH HpioToHa. AOcomoTHas,
OTHOCUTENbHAS, YACIbHAS, IPUBEAEHHAS U XapaKTEPUCTHUECKAsl BASKOCTb.

55. VpaBuenne Ilyazeiina. DkcmepuMeHTaJbHOE  OMNpeleNieHHE  BA3KOCTH.  Peomormveckas
KJaccuuKanus >KUIKOCTEH.

56. PactBoppr BMC, npuyuHBI HX aHOMAajbHOH BS3KOCTH. YpaBHeHHe bunrama. OmpeneneHue
MoJieKyIsipHON Macchl BMC BHCKO3MMETPUYECKUM METOJIOM.

57. Ocmotuueckue cBoiicTBa pactBopoB BMC.

58. TlonmmamexTponuTsl U UX Kinaccupukanus. M3oamekrpuaeckoe coctosHre. MeMOpaHHOE paBHOBECHE
JloHHaHa ¥ ero BIUSHHE HA OCMOTHYECKOE AaBJICHUE PACTBOPOB MOIUIICKTPOIUTOB.

59. Koaueppanus. ['eneobpasoBanue M cTyaHeoOpa3oBaHHE, BIUSHHE Pa3IMYHBIX (aKTOPOB Ha 3TH
MPOLIECCHI.

60. CnoiicTBa reneit u crynaeit. Cunepesuc.

61. JAuddy3noHHO-CEAUMEHTAIIIOHHOE PABHOBECHE U €TI0 HCIIOIb30BaHMUE AJIS1 aHANN3a AUCIIEPCHBIX
CHCTEM.

62. CenuMeHTAIIMOHHBIN aHATIHN3 CYCIICH3UH U AIMYJIbCHIA (TEOPETUIECKIEe OCHOBEI, IPOBEJCHIE U
00paboTKa 3KCIIEPUMEHTAIBHBIX JaHHBIX ).

63. CenuMeHTAIMOHHBIN aHAIM3 B IICHTPOOCIKHOM I10JIC KaK METO/] OLIEHKH Pa3MEPOB KOJUIOMIHBIX
YacTHUI] 1 MaKpPOMOJIEKYJI TOJIUMEPOB.

64. Mexda3zHas NOBEPXHOCTb, €€ CHIIOBOE MoJie. [IoBepXHOCTHOE HATSDKEHHE KaK XapaKTepPUCTHKA
TEPMOJIMHAMUYECKOE TPAaHHLIAX).

65. 3aBHUCHMOCTH MMOBEPXHOCTHOT'O HATSDKEHHUS OT KOHIIEHTpanuu pactsopa [1AB.

66. Ypasuenwne lllumkoBckoro. [loBepxHOCTHAS aKTUBHOCTH, €€ OTpeeIeHre U H3MEHEHNE B
TOMOJIOTHYECKHX PsiaX.

67. KanumnsipHoe JaBieHHE.

68. Ypasuenwne JXXiopeHa U €ro UCTIOIH30BaHME. 3aBUCUMOCTD JAAaBIIEHUS HACKHIIIEHHOTO TTapa OT
KPUBH3HBI IOBEPXHOCTH COCYIIECTBYIOIINX (as3.

69. VYpaBHEHHE TBYXMEPHOTO COCTOSIHUS BEILIECTBA B aICOPOIIMOHHOM citoe. Turbl [ToBepXHOCTHBIX
Jlenrmropa.

70. AncopOuus 1 ee XapakTepHCTHKH. Teoprss MOHOMOJIEKYIISIpHO# agcopouuu JIeHrmiopa.

71. TlpuuuHbl 00pa30BaHMS U CTPOCHUS JBOWHOTO JIEKTPHUUECKOrO CJIOS Ha IpaHuIle pa3jaeia das.
Teopuu crpoerns JIC. CoBpeMeHHasi MOJIENIb CTPOEHHS MULIEIUIBI THAPO(OOHOTO 307151.

72. DNEeKTpOKWHETUYECKUH MOTEHIMAI JBOWHOTO 3JIEKTPHUECKOTO CIIOS YaCTHI THAPOPOOHBIX 30JIEH.
Bnusiane naanddepeHTHBIX 1 HeMHAUPPEPEHTHBIX IIEKTPOIUTOB, KOHIICHTPAIIMH U TEMIIepaTyphl Ha
ANEKTPOKUHETUIECKUH MOTEHIIHAI.

73. VYcroitunBocts pactBopoB BMC. BricanuBanue. 3aBUCHMOCTH TIOPOTOB BBICAJTMBAHUS
nosimamgoauToB ot pH cpebl.

74. Koarmepsarus mpocTas ¥ KOMIUIEKCHas. MuUKpoKoatepBaiiys. bruonoruieckoe 3HaUCHUE
KoalepBaLuy.

75. 3actyaHeBanue. BimsHue paznunyHbIX (PaKTOPOB Ha CKOPOCTH 3aCTYHEBAHUSL.

3.2. Bonpocsl 6a30BOro MUHMMYMa IO JUCHUILVINHE «DU3NYeCKass U KOJJIOUIHASI XUMHUSD)

1. IlepBoe Hauaso TepMogHAMUKH. [IOHATHS TeNIOTHI, pabOThI, TEMJIOEMKOCTH, YHTAIBITUH.

2. Bropoe Ha4yano TepMOJAMHAMHKH. DHTPOIUS KaK QYHKIIHSI COCTOSHHUS CUCTEMBI.

3. Tpetuii 3aKoH TepMOANHAMUKH. AOCONIOTHAs U CTaHAapTHAas sHTpomnus. Pacuer AS B xummuueckoi
peaximu.

4. TepmoauHamuka (ha3oBbIX paBHOBecHi. OTHOKOMIIOHEHTHBIE, OMHAapHbIE cucTeMbl. [IpaBuio ¢a3
I'n66c¢a.

5. TepMoiMHaMUKa XUMHAYECKOTO PABHOBECHSL. Y paBHEHUE U30TEPMBI XMMUUECKON peakuuu. Ero
UCIIOJIb30BaHHUE.

6. PaBHOBECHE T€TEPOreHHBIX XUMUYECKHX PEAKIINM.

7. KonnuraTtueHbIE CBOMCTBA pacTBOPOB.

8. Xummnueckas KHHETHKA.

9. Karanus
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10. IIpeamer, 3agauu ¥ METOIbI (PU3MUCCKON XMMHH.

11. Ilpumenenwue mpasuia a3 ['ndo0ca K OJHOKOMIIOHEHTHBIM CHCTEMaM (Ha IpUMEpe JuarpaMMbl
CTPOEHUS BOJBI).

12. AncopOums pacTBOPEHHBIX BEMIECTB HA TBEPIOH MOBEPXHOCTH.

13.0cHOBHBIE OCOOEHHOCTH KOJUTOMTHOTO COCTOSHHSL.

14. JIBOMHOM SIEKTPHIECKHAN CIIOMH, ero cTpoeHue. [loHsTre 00 37eKTPHIECKOM ITOTEHITHAIIE.

15. AncopOrvist Ha TpaHMIIe KHUIKOCTh- Ta3. Y paBHenue Jlanrmropa, Opeitnmmxa.

16. OOmme npencTaBieHns: 00 YCTOWYHMBOCTH M KOATYISIIIAN KOJIOUIHBIX CHCTEM.

17. IlpenmerT, 3amauu M1 METOIBI (DU3UICCKON XUMUM.

18. Ilpeamer, 3amaun 1 METOABI TepMOTUHAMUKN. OCHOBHBIE 3aKOHBI, IIOHSTHSI.

19. Tepmuueckuii ananus. [loctpoenne nuarpamm miaBKOCTH (COCTOSHHSA) IBYXKOMIIOHEHTHBIX CHCTEM C
KOHJCHCHPOBAaHHBIMHA (hazaMHu.

20. A3po30au, macThl.

21. BHyTpeHHss dHEprysl, TEMI0Ta U paboTa.

22. Meia. CHHTETHYECKHE MOTOIITNE cpeacTBa. KpuTrueckas KOHIICHTPAIIUSI MHIISIUIO00pa30BaHUS
(KKM).

23. lloBepxHoctHble sBneHus. [Iponecch aare3nn, Kore3nn, cMadnBanus. [IoBepxHOCTHOE HATsDKEHHE U
MTOBEPXHOCTHASI aKTHBHOCTb.

24. Ilpenmer, 3a1a4u U METOAbI KOJUIOMAHOW XUMUU. VIcTOpUS pa3BUTHUS KaK HAYKH.

25. CriocoOBbI MOTy4eHHUS KOJJIOUIHBIX CUCTEM.

26. Muuenna.

277. CBoliCTBa MOJIEKYJIAPHO-KUHETHUECKUE.

28. T/] mOBEpXHOCTHOTO CJIOA.

29. AncopOuwst.

30. ITAB.

4. MeToau4yeckne MaTepuaIbl, ONpenesiioiue MPoueaypbl OlleHUBAHUS 3HAHU, yMEHUIA,
HABBIKOB U (WJIH) ONBITA AeATEIbHOCTH, XaPaKTEePU3YIOIIUX 3Tanbl (OPpMUPOBAHNS KOMIIETEHIIHIA.
OCHOBHBIMH STanamMu GOPMUPOBAHUS YKA3aHHBIX KOMIICTCHIIUI MTPH U3YYCHUU CTYICHTAMU
JUCITUILTAHBI SBJISIFOTCS MOCIIC0BATEIBHOE U3YUCHUE COJICPIKATEIBLHO CBSI3aHHBIX MEX Ty CO00i
pa3nenoB (TeM) y4eOHbIX 3aHATUH. M3ydeHne Kaa0ro pasena (TeMbl) IpeInoiaract OBaaJeHue
CTYJICHTAMH HEOOXOJIMMBIMU KOMITETCHITUSIMH. Pe3ynbTaT aTTecTaluy CTyICHTOB Ha Pa3IMYHbIX dTanax
(bopMHPOBaHHSI KOMIIETCHIIMI MOKA3bIBAET YPOBEHb OCBOCHHSI KOMIIETEHIIUN CTYICHTAMH.
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4.1 Hepeqeﬂb KOMHeTeHIII/Iﬁ C YKa3aHUEM UH/IUKATOPOB, IVIAHUPYEMBIX PE€3YyJIbTATOB 06yqemm U KPpUTEPUEB OLHCHUBAHUS OCBOCHMUSA KOMHeTeHHI/lﬁ

®opmup | Unauka Copep:xanue Ilnanupyemble Kpurtepuu oneHnBanus pe3yabTaToOB 00yueHHs (IECKPHNTOPHI) MO MATHOANIbHOI HIKaJIe
yemast TOpBI KOMNeTeHuun/ pe3yJbTaThl
KoMmiere | chopmu HHAMKATOpAa o0y4yeHust
HIHA POBaHHO (moxazarenun
CTH JOCTHKEHUS 1 2 3 4 5
KOMIeTe 3aJJaHHOTO YPOBHS
HIMii OCBOCHHUS
KOMIIETCHIIHH)
OIIK-1 Criocobex 3HaTh: OtcyTcTBUE 3HaHUN | PparMeHTapHbIE O6urue, HO He B nenom CchopmupoBaHHbIe
HCTIONIb30BaTh OCHOBHBIE OCHOBHBIX 3HAHUS OCHOBHBIX CTPYKTYpPUPOBaHHbIE | COPMHUPOBAHHEIE, CHUCTEMaTHUYECKHUE
OCHOBHEIE Ouonoruyeckue, OMOJIOTUYECKHUX, OMOJIOTUYECKHUX, 3HaHUSI OCHOBHBIX HO coJiepKaliye 3HaHUSI OCHOBHBIX
Omosorndeckue, | (QU3MKO- ¢$uznKo- ¢$uznKo- OHMOIOTUYECKHX, OTJIEeNBHBIC TIPOOEITBI, | OMOIOTHIECKUX,
¢usuKo- XHMHYECKHE, XMMHUYECKHX, XMMHUYECKHX, (M3UKO-XMMUYECKHX, | 3HAHUS OCHOBHBIX ¢busuKo-
XHMHUYECKHE, XHMHYECKHE, XMMHUYECKHX, XMMHUYECKHX, XUMHUYECKHX, OHMONIOTHIECKHX, XMMHUYECKHX,
XHMHUYECKHE, MaTeMaTHIeCcKHe MaTeMaTHIeCKUX MaTeMaTHIeCKUX MaTeMaTHYECKUX (M3UKO-XUMHYECKHX, | XUMHUUECKHX,
MaTeMaTHYeCKH | METOBI JUIs METOJIOB ISt METOJIOB ISt METOJIOB IS XUMHUYECKHX, MaTeMaTHIECKUX
€ METOABI JJIst pa3padboTku, pa3paboTKuy, pa3paboTKuy, pa3paboTku, MaTeMaTHYECKUX METOJIOB IS
pa3paboTku, HCCIIEI0BaHUN U HCCIIEI0BaHUN U HCCIIEI0BaHUN U HCCIIEIOBaHUM U METOJIOB AJIS pa3paboTku,
HCCIIEIOBAaHUN M | 3KCTIEPTU3EI SKCHEPTHU3BI SKCHEPTHU3BI 9KCIEPTHU3HI pa3paboTku, HCCIICIOBaHUN U
AKCIEPTHU3HI JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX HCCIIEIOBaHUHN U 9KCHEPTHU3HI
JICKApCTBEHHBIX | CPEICTB, CpPEICTB, CpPEICTB, CPEICTB, 9KCIEPTHU3HI JIEKapCTBEHHBIX
CpPEICTB, H3TOTOBIICHUSA U3TOTOBJICHHUS U3TOTOBJICHHUS H3TOTOBJICHUS JIEKapCTBEHHBIX CPEICTB,
W3TOTOBIICHUS JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX CpPEACTB, W3TOTOBIICHHS
JIEKapCTBEHHBIX | NIPENapaToB. TIpenaparosB. TIpenaparosB. Mpenaparos. W3TOTOBIICHUS JIEKapCTBEHHBIX
MpenaparoB JIEKapCTBEHHBIX IIPenaparos.
MPEnaparos.
Ymern: OtcyrcTBHE YactuuHo B nenom ycnemino, B nenom CdopmupoBaHHEIE
Hcnons3oBaTh yYMEHHUH OCBOGHHBIE YMECHHUSI | HO HE chopMUpPOBaHHEIE, CHCTEeMaTHYECKHe
OCHOBHBIE HCTIONIb30BATh HCTIONIb30BATh CHCTEeMaTHYECKH HO coziepKarine YMEHUS
6uonornyeckue, OCHOBHEIE OCHOBHEIE OCYILECTBIISIEMBIE OTJIENIbHBIE IPOOEITBI, | MCIIOJIF30BAThH
¢dusnKo- Ouosorn4eckue, Ouosorn4eckue, YMEHHUS YMEHHUS OCHOBHBIE
XUMHUUYECKUE, ¢$u3nKo- ¢$u3nKo- HCIO0JIb30BaTh HCIO0JIb30BaTh Omonorn4eckue,
XHMHUYECKHE, XMMHUYECKHE, XUMHWYECKHE, OCHOBHBIE OCHOBHBIE ¢buznKo-
MaTeMaTHIeCKUe XUMHWYECKHE, XUMHUYECKHE, Omosornveckue, Omosorn4eckue, XMMUYECKHE,
METOIBI IS MaTeMaTHIeCKHe MaTeMaTHIeCKHe ¢u3uKO-XMMHUYECKHe, | GU3NKO-XUMHUIECKHE, | XUMHUYECKHE,
pa3paboTku, METO/IBI IS METO/IBI IS XUMHYECKHE, XUMHYECKHE, MaTeMaTH4ecKHe
HCCcIeIOBAaHUH U pa3paboTKy, pa3paboTKHy, MaTeMaTHYeCKHe MaTeMaTHYeCKHe METOJIBI IS
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9KCTIEPTHU3BI HCCIIeIOBaHUN U HCCIIeIOBaHUN U METOJIBI /IS METOJIBI /IS pa3paboTku,
JIEKapCTBEHHBIX 9KCTIEPTHU3BI 9KCTIEPTHU3BI pa3paboTku, pa3pabotku, nccIeJ0BaHUN U
CpPEACTB, JIEKapCTBEHHBIX JIEKapCTBEHHBIX UCCIeJOBaHUH U UCCIeJOBaHUH U 9KCTIEPTHU3BI
N3TOTOBIICHHS CPEnCTB, CPEnCTB, 9KCTIEPTHU3BI 9KCTIEPTHU3BI JIEKapPCTBEHHBIX
JIEKapCTBECHHBIX N3TOTOBIICHHS N3TOTOBIICHHS JIEKaPCTBEHHBIX JIEKAPCTBEHHBIX CpPEACTB,
IIPEnaparos. JIEKapCTBEHHBIX JIEKapCTBEHHBIX CpPEACTB, CpPEACTB, M3TOTOBIICHHS
MIPenaparosB. MIPenaparosB. W3TOTOBIICHUS W3TOTOBIICHUS JIEKapCTBECHHBIX
JIEKaPCTBEHHBIX JIEKAPCTBEHHBIX MIPEnaparos.
MPEnapaToB. MPEnapaToB.
Baaners: OtcyTcTBHE ®parMeHTapHbIE B nenom ycnemso, B uenom VYcnemHoe u
CnocoOHOCTBIO CIIOCOOHOCTH CIIOCOOHOCTH HO He c(hopMHUpPOBaHHEIE, CHUCTEMaTHYEeCKOe
HCIIOJIb30BaTh UCIIOJIb30BaTh UCIIOJIb30BaTh CHCTEMaTHYEeCKU HO coziepiKaline NpUMEHEHHE
OCHOBHBIE OCHOBHBIE OCHOBHBIE NpUMEHsIeMbIe OTJEJbHBIE MTPOOEIBI, | OCHOBHBIX
OHOJIOTHUYECKHE, OHOJIOTHYECKHE, OHOJIOTHYECKHE, CIIOCOOHOCTH CIIOCOOHOCTH OHOJIOTHYECKHUX,
¢busmKo- ¢busmKo- ¢busmKo- HCTIONb30BaTh HCTIOJIb30BaTh ¢busuKo-
XHMHYECKHE, XHMHUYECKHE, XHMHUYECKHE, OCHOBHBIE OCHOBHBIE XMMHUYECKHX,
XHMHYECKHE, XHMHYECKHE, XHMHYECKHE, Ouonoruyeckue, Ouonoruyeckue, XMMHUYECKHX,
MaTeMaTHIeCcKHe MaTeMaTHIeCKHe MaTeMaTHIeCKHe (GM3UKO-XUMUYECKHE, | PU3NKO-XHUMHUYECKHE, | MAaTeMaTHYCCKUX
METOJBI IS METO/BI IS METO/BI IS XMMHUYECKHE, XMMHUYECKHE, METOJIOB IS
pa3paboTku, pa3paboTKuy, pa3paboTKuy, MaTeMaTHIeCKHe MaTeMaTHIECKHe pa3paboTku,
HCCIIeIOBAaHUH U HCCIIeIOBAaHUN U HCCIIeIOBAaHUN U METOJIBI /IS METOJIBI /IS HCCIIeJOBAaHUH U
IKCTIEPTHU3BI 9KCIIEPTHU3BI 9KCIIEPTHU3BI pa3paboTku, pa3paboTku, IKCTIEPTHU3BI
JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX UCCIIeJOBAaHUHN U UCCJIeJOBAaHUH U JIEKapCTBEHHBIX
CpPenCTB, CPEJACTB, CPEJACTB, 9KCTIEPTHU3BI IKCTIEPTHU3BI CpPEACTB,
W3rOTOBIICHHS U3TOTOBIICHUS U3TOTOBIICHUS JIEKapCTBEHHBIX JIEKapCTBEHHBIX W3rOTOBIICHHS
JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX CpPEACTB, CpPE/CTB, JIEKapCTBEHHBIX
NpenaparoB. HpenapaTos. HpenapaTos. W3TOTOBJICHHUS W3TOTOBJICHHUS Npernaparos.
JIEKapCTBEHHBIX JIEKapCTBEHHBIX
MPEnaparos. MPEnaparos.

OIIK-1.1 | Ilpumensier 3HaTh: OtcyrcTBue 3HaHHUN | DparMeHTapHbIE O6mue, HO He B nenom CdopmupoBaHHEIE
OCHOBHBIE OcHOBHBIE OCHOBHBIX 3HAHMSI OCHOBHBIX CTPYKTYpPHUPOBaHHBIE | COPMHUPOBAHHEIE, CHCTEeMaTHYECKHe
Ouonornyeckue | OGHOJIOTHYECKHUE OMOJIOTMYECKUX OMOJIOTMYECKUX 3HaHMS OCHOBHBIX HO cozeprKaniye 3HAHMS OCHOBHBIX
METOJIBI METO/Ibl aHAJIN3a METO/IOB aHAJIN3a METO/IOB aHAJIN3a OHMONIOrHYeCcKUX OTZEJbHBIE IPOOENBl, | OMOIOTHYECKUX
aHanM3a AyIs JUIs pa3paboTKy, JUIsl pa3paboTKy, JUIsl pa3paboTKy, METOJIOB aHaIN3a JUIsS | 3HAHUS OCHOBHBIX METOJIOB aHaJIM3a
pa3paboTku, HCCIIEI0BaHUN U HCCIIEI0BaHUN U HCCIIEI0BaHUN U pa3paboTku, OHOIOTHYECKUX JUTA pa3paboTKH,
UCCIICJIOBAHUI U | DKCIIEPTH3bI 9KCIEPTHU3BI 9KCIEPTHU3BI UCCIIeJOBAaHUH U METOJIOB aHaIN3a Ul | MCCIIEI0BAHUIA U
IKCTIEPTHU3BI JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX IKCTIEPTHU3BI pa3paboTkw, IKCTIEPTHU3BI
JICKapCTBEHHBIX | CPEACTB U CPE/CTB U CPE/CTB U JIEKapCTBEHHBIX UCCIIeJOBAaHUHN U JIEKapPCTBEHHBIX
CpPEJICTB U JIEKAPCTBEHHOTO JIEKAPCTBEHHOTO JIEKAPCTBEHHOTO CPEACTB U IKCIIEPTHU3BI CPEACTB U
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JIEKapCTBEHHOTO
pacTUTENHLHOTO
CBIPbS

pacTUTENBEHOTO pacTUTENBEHOTO pacTUTENBEHOTO JIEKapCTBEHHOTO JIEKapCTBEHHBIX JIEKapCTBEHHOTO
CBIPBSL. CBIpBSL. CBIpBSL. pacTUTENEHOTO CPEACTB U pacTUTENBEHOTO
CBIPBS. JIEKapCTBEHHOTO CBIPBS.
pacTUTENBEHOTO
CBIPBA.
YMmerb: OtcytcTBHE YactuaHo B nenom ycrnemso, B nenom CdopmupoBaHHEIE
ITpumensTH YMEHUH IPUMEHSTh | OCBOCHHBIC YMEHUS | HO HE chopMUpPOBaHHEIE, CHCTEMaTHIECKNE
OCHOBHBIE OCHOBHBIE TIPUMEHSTh CHCTEMAaTHYECKH HO coziepKarine YMEHUSI IPUMEHS T
Ononorn4eckue Ouonornveckue OCHOBHBIE OCYIIECTBIISICMbIE OTZETbHBIE IPOOENBI, | OCHOBHBIE
METO/IbI aHANIN3a METO/IbI aHAIN3a Oronornieckue YMEHUSI IPUMCHSTH YMEHUSI IPUMCHSTH Ouonoruyeckue
JUIsl pa3paboTKy, JUIsl pa3paboTKy, METO/Ibl aHaNIN3a OCHOBHBIE OCHOBHBIE METO/IbI aHAJIN3a
HCCIICIOBAaHUN U HCCIIeIOBAaHUN U JUIs pa3paboTKH, 6uonoruyeckue 6uonoruyeckue JUIsl pa3paboTKHy,
9KCTIEPTHU3BI 9KCIIEPTHU3BI HCCIIeIOBaHUN U METOJIbl aHANIN3a JUIsl | METOJbI aHANM3a JJIsl | UCCIEeIOBAaHUN U
JIEKapCTBEHHBIX JIEKapCTBEHHBIX 9KCTIEPTHU3BI pa3paboTku, pa3paboTku, IKCTIEPTHU3BI
CPEeZCTB U CPe/ACTB U JIEKapCTBEHHBIX UCCIIeJOBAaHUH H UCCIIeJOBAaHUH H JIEKapCTBEHHBIX
JIEKapCTBEHHOTO JIEKapCTBEHHOTO CPEeACTB U 9KCTIEPTHU3BI 9KCTIEPTHU3BI CPEACTB U
PacTUTENBEHOTO PacTUTENBEHOTO JIEKapCTBEHHOTO JIEKaPCTBEHHBIX JIEKaPCTBEHHBIX JIEKapCTBEHHOTO
CBIPBAL. CBIPBSI. PacTUTENBEHOTO CPEZACTB U CPEACTB U pacTUTENBEHOTO
CBIpPBSI. JIEKapCTBEHHOTO JIEKapCTBEHHOTO CBIPBAL.
pacTUTENBEHOTO pacTUTENEHOTO
CBIPBS. CBIPbS.
Baaners: OtcyrcTBHE ®parMeHTapHbIE B nenom ycnemino, B uenom VYcenemHoe u
CnocoOHOCThIO CIIOCOOHOCTH CIIOCOOHOCTH HO He c(hopMHUpPOBaHHEIE, CHCTEMaTHYEeCKOe
MIPUMEHATH MPpUMCHSATH MPpUMCHSATH CUCTEMATHUYCCKHU HO coaepkaniune MIPUMEHCHUEC
OCHOBHBIC OCHOBHBIC OCHOBHBIC IIPOSABIACMBIC OTACJIbHBIC Hpo6em>1, OCHOBHBIX
OuosoruvecKue Ouosornyeckue Ouosornyeckue CHOCOOHOCTH CHOCOOHOCTH OHONOTHYECKUX
METOAbI aHaJIn3a MCTO/JbI aHAJIN3a MCTO/JbI aHAJIN3a MMPUMEHATH MMPUMEHATH METOAOB aHaJIn3a
Ut pa3paboTkw, JUTsE pa3paboTkw, JUTsE pa3paboTkw, OCHOBHEBIE OCHOBHEBIE IS pa3paboTKH,
HCCIIeIOBAaHUH U HCCIIeIOBAaHUN U HCCIIeIOBAaHUN U Ouonoruyeckue Ouonoruyeckue HCCIeJOBaHUH U
9KCTIEPTHU3BI 9KCTIEPTHU3BI 9KCTIEPTHU3BI METO/IBl aHAJIN3a JUIL | METOJbI aHAJIU3a ISl | SKCHEPTU3BI
JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX pa3paboTku, pa3paboTku, JIEKapCTBEHHBIX
CPEeACTB U CPEeACTB U CPEeACTB U HCCIeJOBAaHUH U HCCIeJOBAaHUH U CPEeACTB U
JIEKapCTBEHHOTO JIEKapCTBEHHOTO JIEKapCTBEHHOTO 9KCTIEPTHU3BI 9KCTIEPTHU3BI JIEKapCTBEHHOTO
PaACTUTCIIBHOTO PaACTUTECIIBHOTO PaACTUTECIIBHOTO JICKapCTBECHHBIX JICKapCTBECHHBIX PaCTUTCIIBHOTO
CBIPBSL. CBIPbSL. CBIPbSL. CpPEeNCTB U CpPEeICTB U CBIPBSL.
JIEKapCTBEHHOTO JIEKapCTBEHHOTO
pacTUTENBEHOTO pacTUTENBEHOTO
CBIPbs. CBIPbs.
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OIIK-1.2

IIpumenser
OCHOBHEIE
¢usmko-
XAMUYECKHUE U
XAMUYECKHE
METOIBI
aHaIM3a s
pa3paboTku,
HCCEIOBAaHUI 1
JKCIIEPTU3BI
JICKapCTBCHHBIX
CpEJCTB,
JIEKapCTBEHHOTO
PacTUTEIHLHOTO
CBIPBS U
OMOIOTHYECKUX
00BEKTOB

3HaTh:

OcHoOBHBIE (PH3HKO-
XMMHUYECKHE U
XMMHYECKHE
METO/IBI aHANIN3a
TS pa3paboTKH,

OTtcyTcTBUE 3HAHUN
OCHOBHBIX (PH3HKO-
XUMHUYCCKHUX H
XUMHUYECKHX
METO/IOB aHaJIH3a
IUTS pa3paboTKH,

dparmenTapHbie
3HAHMSI OCHOBHBIX
¢busmKo-
XAMHYECKHUX U
XAMHYECKHX
METOJIOB aHAIN3a

OO0mrue, HO HE
CTPYKTYpPHUPOBaHHBIE
3HAHUSI OCHOBHBIX
(U3UKO-XIMHIECKIX
U XUMHYECKHX
METOJIOB aHaIN3a IJIs

B nenom
c(hopMHUpPOBaHHEIE,
HO copiepiKaiine
OTJENBHBIE TIPOOEITBL,
3HAHUS OCHOBHBIX
(U3UKO-XIMHIECKIX

CchopmupoBaHHbIE
CHCTEMaTHYECCKUE
3HAHUSI OCHOBHBIX
¢du3uKo-
XUMHUYECKHX H
XUMHUYECKHX

HCCICIOBaHUMN U HCCIICOBaHUN U IUTS pa3paboTKH, pa3paboTku, 1 XUMHUYCCKHUX METOJIOB aHaJIM3a
9KCIEPTHU3BI SKCIEPTHU3BI HCCIICIOBAaHUN U HCCICIOBaHUN U METOZIOB aHAJIM3a Uil | AJI pa3padoTKH,
JIEKapCTBEHHBIX JIEKapCTBEHHBIX SKCIEPTHU3BI AKCIEPTHU3BI pa3paboTku, HCCICIOBaHUN U
CPEICTB, CpPE/CTB, JICKAPCTBEHHBIX JICKApCTBEHHBIX HCCIIeTOBaHUM U 9KCIEPTHU3BI
JICKAPCTBCHHOTO JICKAPCTBCHHOTO CPE/ICTB, CPEeICTB, 9KCIICPTHU3BI JICKaPCTBCHHBIX
PACTUTEIILHOTO PACTUTEIILHOTO JICKQPCTBCHHOTO JICKAPCTBCHHOTO JICKAPCTBEHHBIX CPEICTB,
CBIPBS CBIPBSI U PACTUTEIILHOTO PaCTUTEIHLHOTO CPEeICTB, JICKAPCTBCHHOTO
OMOJIOTHUECKHX OHOJIOTHUECKHIX CBIPBSI U CBIPBS U JICKAPCTBCHHOTO PaCTUTEILHOTO
00BEKTOB. 00BEKTOB. OHOJIOTMYECKUX OHOJIOTHYECKUX pacTUTENFHOTO CBHIPBS H
00BEKTOB. 00OBEKTOB. CBIPBS H OHOJIOTHYECKUX
OHOJIOTHYECKUX 00OBEKTOB.
00BEKTOB.
Ymern: OtcyTcTBHE YactuaHO B nenom ycnemso, B nenom CdopmupoBaHHEIE
[IpumeHATH YMCHHI IPUMCHATh | OCBOCHHBIC YMCHHS | HO HE c(hOopMHUpPOBAHHBIE, CHCTEMaTHYECKUE
OCHOBHBIC (PH3UKO- | OCHOBHBIC (PM3UKO- | IIPUMEHSTH CHCTEMAaTHYECKHU HO COJIepIKaIue YMEHHUS IPUMEHATH
XUMHYECKHE U XUMHUYECKHE U OCHOBHBIC (DU3HUKO- | OCYILECTBIIIEMbBIE OT/IeNIbHBIC TIPOOEIIBI, | OCHOBHBIC (PHU3HUKO-

XUMHUYCCKUC
METO/IbI aHAJIN3a
Ut pa3paboTkw,
HCCIICIOBaHUN 1
9KCIEPTHU3BI
JIEKapCTBEHHBIX
CpEeICTB,
JICKapCTBCHHOTO
PaCTUTEILHOTO
CBIPBS H
OMOJIOTHYECKHX
00BEKTOB.

XUMHUYCCKUC
METObI aHAIN3a
JUTsE pa3paboTkw,
HCCJICIOBaHUN 1
9KCIIEPTHU3BI
JIEKapCTBEHHBIX
CPEICTB,
JIEKapCTBECHHOTO
PACTHTEIFHOTO
CBIPBSI U
OHOJIOTHYECKHX
00BEKTOB.

XUMHUYCCKUEC U
XUMHUYCCKUC
METO/bI aHAIN3a
JUTsE pa3paboTkw,
HCCJICIOBaHUN 1
SKCIEPTU3BI
JIEKapCTBEHHBIX
CPEICTB,
JICKapCTBECHHOTO
PACTHUTEIILHOTO
CBIPbS U
OHOJIOTHYECKHX
00BEKTOB.

YMEHHUS IPUMEHSTh
OCHOBHBIE (hPH3HKO-
XUMHUYECKHE U
XUMHUYECKHE METOIBI
aHanM3a s
pa3paboTku,
HCCIIEJOBAHUN U
AKCIEPTHU3BI
JIEKapCTBEHHBIX
CpEeJCTB,
JIEKapCTBEHHOTO
PaCTUTEITLHOTO
CBIPBS U
OHMOJOTHYECKUX
00BEKTOB.

YMEHHUS IPUMCHSTh
OCHOBHBIE (hPH3HKO-
XUMHUYECKHE U
XUMHUYECKHE METOIBI
aHanM3a s
pa3paboTku,
HCCIIEJOBAHUN U
AKCIEPTHU3BI
JIEKapCTBEHHBIX
CpEeJCTB,
JIEKapCTBEHHOTO
PacTUTEILHOTO
CBIPBS U
OHMOJOTHYECKUX
00BEKTOB.

XUMHUYCCKUEC U
XUMHUUYCCKHUC
METOAbI aHAJIN3a
IS pa3paboTKH,
HCCJIEIOBaHUN 1
9KCIEPTHU3BI
JIEKapCTBCHHBIX
CpEeICTB,
JIEKapCTBCHHOTO
PaCTUTEILHOTO
CBIPBS U
OMOJOTHYECKUX
00BEKTOB.
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Baagern:
CrocoOHOCTBIO
MIPUMCHSTh
OCHOBHBIE (PH3HUKO-
XMMHYECKHUE U
XAMHYECKHUE
METO/IBI aHAIN3a
TS pa3paboTKH,
HUCCIIEIOBAHUN 1

OtcyTtcTBUE
CIOCOOHOCTH
MIPUMCHSTh
OCHOBHBIE (PU3UKO-
XUMHUYECKHE U
XUMHUUYECKHE
METO/IbI aHANIN3a
IUTS pa3paboTKH,
HUCCIIEIOBAHAN U

®dparMeHTapHbIC
CIIOCOOHOCTH
MIPUMCHSTh
OCHOBHBIE (PU3UKO-
XUMHYECKHE U
XUMHUYECKHE
METO/IBI aHaIN3a
IUTS pa3paboTKH,
HUCCIIEIOBAHAN U

B nenom ycnenino,
HO He
CUCTEMaTHUYECKU
TIPOSIBIISIEMBIC
CocoOHOCTH
TIPUMEHSTH
OCHOBHEBIE (PH3HKO-
XUMHYECKHUE U
XUMHYECKIE METOIBI

B nenom
c(hopMHUpPOBaHHEIE,
HO CoJiepaKaIee
OTJENbHBIC TIPOOEITHL,
CIIOCOOHOCTH
MPUMEHSTH
OCHOBHEBIE (PU3HKO-
XUMHYECKHUE U
XUMHYECKHE METOIBI

YcnemHoe u
CHCTEMaTHYeCKOe
NpUMEHEHNE
OCHOBHBIX (PHU3UKO-
XUMHYECKHX U
XUMHYECKUX
METOJIOB aHAIN3a
U pa3paboTKH,
HUCCIIEIOBAHUN U

SKCHEPTHU3BI SKCHEePTHU3BI SKCHEePTHU3BI aHanmu3a JuIsd aHanu3a JuIs 9KCHEPTHU3BI
JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX pa3paboTku, pa3paboTku, JIEKapCTBEHHBIX
CpPEnCTB, CpPEICTB, CpPEICTB, HCCIIeIOBaHUN U HCCIIeIOBaHUN U CPEICTB,
JICKapCTBEHHOTO JIEKapCTBEHHOTO JIEKapCTBEHHOTO 9KCIEPTHU3BI 9KCIEPTHU3HI JIEKapCTBEHHOTO
PacTUTENIFHOTO PaCTUTENIBHOTO PaCTUTENIBHOTO JIEKapCTBEHHBIX JIEKapCTBEHHBIX pPacTUTENFHOTO
CBIPBS U CBIPBS U CBIPBS U CpPEACTB, CpPEACTB, CBIPBS U
OMOTOTUIECKUX OHOTIOTMIECKUX OHOTIOTMIECKUX JIEKapCTBEHHOTO JIEKapCTBEHHOTO OHMOIOTHIECKUX
00BEKTOB. 00OBEKTOB. 00OBEKTOB. pacTUTENBEHOTO pacTUTENEHOTO 00BEKTOB.

CBIPBS U CBIPBS B

OMOIOTHIECKUX OMOIOTHIEeCKUX

00BEKTOB. 00BEKTOB.

OIIK-1.3 | Ilpumensier 3HaTh: OtcyrcTBue 3HaHHUN | DparMeHTapHbIE O6mue, HO HE B nenom CdopmupoBaHHEIE
OCHOBHEBIE OCHOBHBIE METO/IBI | OCHOBHBIX METOJIOB | 3HAHMS OCHOBHBIX CTPYKTYpPHUPOBaHHbIE | COPMHUPOBAHHBIE, CHUCTEMaTHUYECKHUE
METOBI ¢busmKo- ¢busmko- METOJI0B (hH3HKO- 3HaHUSI OCHOBHBIX HO coJiepKalue 3HaHUS] OCHOBHBIX
¢uznko- XMUMHUYECKOTO XUMHUYECKOTO XUMHUYECKOTO METOZIOB (hU3UKO- OTJeJbHBIE PO0eNbl, | MeTonoB (u3uKo-
XUMHYECKOTO aHau3a B aHanu3a B aHanu3a B XMMHUYECKOTO 3HaHUSI OCHOBHBIX XMMHUYECKOTO
aHanmm3a B H3TOTOBJICHUU U3TOTOBJICHUN U3TOTOBJICHUN aHanm3a B METOZIOB (PU3UKO- aHanm3a B
W3TOTOBJICHUH JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX H3TOTOBJICHUU XMMHUYECKOTO H3TOTOBJICHUN
JIEKapCTBEHHBIX | IMIPENapaToB. TIpenaparosB. TIpenaparosB. JIEKapCTBEHHBIX aHaIn3a B JIEKapCTBEHHBIX
MpenapaToB Mpenaparos. W3TOTOBIICHUU IIPenaparos.

JIEKapCTBEHHBIX

MPEnaparos.
YMmersn: OtcyTcTBUE YactuuHo B nenom ycnemno, B nenom CchopmupoBaHHbIE
IIpumensTs YMEHUH NPUMEHATh | OCBOECHHBIC YMEHHS | HO HE c(hopMUpPOBaHHEIE, CUCTEMaTHUYECKUE
OCHOBHBIE METOJBI | OCHOBHBIC METOJIBI | TIPUMEHSATH CHUCTEMaTHYECKH HO CoJIepiKalie YMEHHS IPUMEHATH
¢dusnKo- ¢$u3nKo- OCHOBHBIE METOJBI | OCYILECTBIISIEMBIE OTJIENIEHBIC TIPOOEIIBI, | OCHOBHBIE METOBI
XHUMHUYECKOTO XHUMHYIECKOTO ¢u3nKo- YMEHHS IPUMEHATH YMEHHS IPUMEHATH ¢uznKo-
aHau3a B aHau3a B XHUMHYIECKOTO OCHOBHBIE METOJIBI OCHOBHBIE METOJIBI XAMHUYECKOTO
HU3rOTOBJIEHUU HU3rOTOBJIEHUU aHaJM3a B ¢bu3uKo- ¢bu3uKo- aHanusa B
JIEKapCTBEHHBIX JIEKapCTBEHHBIX H3TOTOBJICHUN XHMHUYECKOTO XHMHUYECKOTO H3TOTOBJICHUU
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IIpenaparosB. IIpenaparosB. JIEKapCTBEHHBIX aHajM3a B aHajM3a B JIEKapCTBEHHBIX
IIpenaparosB. W3TOTOBJICHUU W3TOTOBJICHUU Npernaparos.

JIEKapCTBEHHBIX JIEKapCTBEHHBIX

MPEnapaTos. MPEnapaTos.
Baaners: OtcytcTBHE ®parMeHTapHbIE B nenom ycrnemso, B uenom VYcnemxoe u
CriocoOHOCTBIO CTIIOCOOHOCTH CTIIOCOOHOCTH HO HE c(hopMHUpPOBAHHEIE, CHCTEMaTHYECKOe
MIPUMEHSTH TIPUMEHSTH TIPUMEHSTH CHCTEMAaTHYECKH HO CoziepKaline MIPUMCHEHNE
OCHOBHBIC METO/IBI | OCHOBHBIC METO/BI | OCHOBHBIC METOABI | MPOSIBISIEMBIE OTZAETIbHBIE IPOOENEI, | METOHOB (hu3MKO-
¢$usnKo- ¢$uznKo- ¢$uznKo- CocoOHOCTH CHOoCcOOHOCTH XAMHA9IECKOTO
XHMHYECKOTO XHMHYECKOTO XHMHYECKOTO MPUMEHSTH MPUMEHSTH aHaIn3a B
aHaliu3a B aHaJin3a B aHaJin3a B OCHOBHBIC MCTObI OCHOBHBIC MCTObI HU3roTOBJICHHUU
HU3roTOBJICHHUHU HU3roTOBJICHHUHU HU3roTOBJICHHUU q)HSI/IKO- q)HSI/IKO- JICKapCTBEHHBIX
JICKapCTBECHHBIX JICKapCTBECHHBIX JICKapCTBECHHBIX XUMHYCCKOT'O XUMHYCCKOT'O nmpenaparos.
IIpernapaToB. IIpernapaToB. IIpernapaToB. aHanm3a B aHanm3a B

H3roTOBJICHHUHU H3roTOBJICHHUHU

JIEKapCTBEHHBIX JIEKapCTBEHHBIX

MPEnapaToB. MPEnapaToB.

OIIK-1.4 | Ilpumensier 3HaTh: OtcyrcTBue 3HaHHN | DparMeHTapHbIE O6mue, HO HE B nenom CdopmupoBaHHEIE
MaTreMaTHuecku | MaTtemaTndeckue MaTeMaTHIeCKUX 3HAHMSA CTPYKTYpPHUPOBaHHBIE | COPMHUPOBAHHEIE, CHCTEeMaTHYECKHE
€ METOABI U METO/bI 00pabOTKH | METO/OB MaTeMaTHIeCKUX 3HAHMSA HO coziepKarine 3HAHMSA
OCYIIECTBIISIET JaHHBIX, 00paboTKM TaHHBIX, | METOJIOB MaTeMaTHYECKUX OTZEJbHBIE IPOOEINBI, | MaTeMaTHYECKUX
MaTeMaTHYeCKy | HOJyYEHHBIX B TIOJTYYEHHBIX B 00paboTKHM TaHHBIX, | METOJOB O0pabOTKH | 3HAHUS METO/I0B
10 00paboTKy X0JI€ UCCIIEJIOBAaHUI | XOJIe UCCIIEA0OBAHUMN | TIOJyYEHHBIX B JIaHHBIX, MaTeMaTH4YEeCKUX 00paboTKU JaHHBIX,
JaHHBbIX, " OKCICPTU3BI 1 DKCHIEPTU3BL Xoae I/ICCJ'IG}]OBaHI/II‘/’I TMOJYYCHHBIX B X01€ METOO0B O6pa6OTKI/I TMOJIYYCHHBIX B

MOJIyYEHHBIX B
Xo0J¢e
pa3paboTku
JIEKapCTBEHHBIX
CpEeICTB, a
TaKKe
HCCIIEJOBAHUN U
9KCIIEPTHU3BI
JICKapCTBEHHBIX
CpEJCTB,
JIEKapCTBEHHOTO

JICKAPCTBEHHBIX
CPEICTB,
JICKAPCTBCHHOTO
PACTUTEIILHOTO
CBIPbS U
OHOJIOTHYECKHUX
00BEKTOB.

JICKAPCTBEHHBIX
CPE/CTB,
JICKAPCTBCHHOTO
PACTUTEIILHOTO
CBIPbS U
OHOJIOTHYECKHUX
00BEKTOB.

U 9KCIIEPTHU3BI
JICKAPCTBEHHBIX
CPE/CTB,
JICKAPCTBCHHOTO
PacTUTENBEHOTO
CBIPbS
OMOJIOTHYECKHUX
00BEKTOB.

HCCJIEIOBAHUN U
9KCIIEPTHU3BI
JIEKapPCTBEHHBIX
CpEJICTB,
JIEKAPCTBEHHOTO
PacTHTEIHLHOTO
CBIPBS 1
OHOJOTHYECKUX
00BEKTOB.

JAHHBIX,
nonyqume B X01¢€
HCCJIEIOBAHUN U
9KCIIEPTHU3BI
JIEKapCTBEHHBIX
CpenCTB,
JIEKapCTBCHHOTO
PacTUTEIHLHOTO
CBIPBS H
OMOJIOTHYECKUX
00BEKTOB.

X0JI¢ UCCIICTOBaHUN
U 9KCIIEPTU3BI
HeKapCTBeHHLIX
CPEJICTB,
JIEKAPCTBEHHOTO
pacTUTENBLHOTO
CBIPbS U
OHOJOTHYECKUX
00BEKTOB.
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PacTUTEILHOTO
CBIPbS H
OMOIOTUYECKUX
00BEKTOB

Ymersn:
Ocy1ecTBIsATh
MaTEeMAaTHYCCKYIO
00paboTKy NaHHBIX,
MTOJyICHHBIX B
X0Ji€ UCCIIEOBAaHUN
1 DKCTIEPTHU3HI

OtcyTtcTBUE
YMEHUH
OCYILECTBIIATh
MaTeMaTHIECKYTO
00paboOTKy JaHHBIX,
MTOJTyICHHBIX B
XO0Ji€ UCCIIEOBAHUMN

YacTuyHO
OCBOCHHBIE YMEHHSI
OCYIIECTBIISITH
MaTeMaTHIECKYTO
00paboOTKy JaHHBIX,
MTOJTyICHHBIX B
XO0Ji€ UCCIIEOBAaHUMN

B nenom ycnenneie,
HO He
cHCTeMaTHYeCKHe
YMEHHUS
OCYIIIECTBIISAT
MaTeMaTHYECKYIO
00paboTKy TaHHEIX,

B nenom
c(hopMHUpPOBaHHEIE,
HO COJIepIKaIue
OTJENBHBIE TIPOOEITBL,
yMEHHUS
OCYIIECTBIISATH
MaTeMaTHYeCKYI0

CchopmupoBaHHbIE
CHCTEMaTHYECCKUE
YMCHHUSI
OCYILECTBISITh
MAaTeMaTHIECKYIO
00paboTKy aHHEIX,
HOJIYYCHHBIX B

JIEKapCTBECHHBIX 1 3KCHEPTH3EI 1 3KCHEPTH3EI MOJTYYCHHBIX B XOJIE 00paboTKy JaHHBIX, XOJI€ MCCIICIOBAHUH
CPEnCTB, JIEKapCTBEHHBIX JIEKapCTBEHHBIX HCCIIEJOBAaHHUHN H MOJTYYCHHBIX B XOJI€ | M KCIIEPTH3bI
JICKapCTBEHHOTO CpPEICTB, CpPEICTB, 9KCIEPTHU3BI HCCIIeIOBaHUN 1 JIEKapPCTBEHHBIX
PacTUTENIFHOTO JIEKapCTBEHHOTO JIEKapCTBEHHOTO JIEKapCTBEHHBIX 9KCIEPTHU3BI CPEICTB,
CBIPBS U PaCTUTENIBHOTO PaCTUTENIBHOTO CPEICTB, JIEKapCTBEHHBIX JIEKapCTBEHHOTO
OMOJIOrMYeCKUX CBIPBS U CBIPBS U JIEKapCTBEHHOTO CPEICTB, pPacTUTENIFHOTO
00BEKTOB. OMOJIOrMYeCKUX OMOJIOrMYeCKUX pPacTUTENHFHOTO JIEKapCTBEHHOTO CBIPbS U
00OBEKTOB. 00OBEKTOB. CBIPBS U pacTUTENEHOTO OMOIOTHIECKUX
OMONIOTHIEeCKUX CBIPBS U 00BEKTOB.
00BEKTOB. OHMOIOTHIEeCKUX
00BEKTOB.
Baaners: OtcyTcTBHE ®parMeHTapHbIE B nenom ycnemso, B uenom VYcnemHoe u
Cnoco6HOCThIO CIIOCOOHOCTH CIIOCOOHOCTH HO HE c(hopMUpPOBaHHEIE, CHCTEeMaTHYECKOE
TIPUMEHSTh TIPUMEHSTh TIPUMEHSTh CHCTEeMaTHYECKH HO cozeprkaniee IIPUMEHEHHE
MaTeMaTHIeCKUe MaTeMaTHYECKHUe MaTeMaTHYECKHUe MIPOSIBIIIEMBIE OTJeJIbHBIE MPOOENbl, | MaTeMaTHYECKUX
METO/1bl 00pabOTKU | MeTO/bl 00pabOTKU | METO/ABI 00pabOTKU | COCOOHOCTH CHOCOOHOCTH METOZIOB
JIaHHBIX, JIaHHBIX, JIaHHBIX, MPUMEHSTH MPUMEHSTH 00paboTKH IaHHBIX,
MOJYYEHHBIX B HOJIyYEHHBIX B HOJIyYEHHBIX B MaTeMaTHYecKHe MaTeMaTH4ecKHe MOJYYSHHBIX B

X0Ji€ UCCIIEOBAHUMN
U 3KCIIEPTHU3BI
JIEKapCTBEHHBIX
CpEeICTB,
JIEKapCTBEHOTO
PaCTUTEILHOTO
CBIPBS H
OMOJIOTHUECKUX
00BEKTOB

X0J1€ UCCIIEOBAHUMN
U 9KCIIEPTHU3BI
JIEKapCTBEHHBIX
CPEICTB,
JIEKapCTBECHHOTO
PACTHTEIFHOTO
CBIPBSI U
OHMOJIOTHYECKUX
00BEKTOB

X0J1€ UCCIIEOBAHUMN
U 9KCIIEPTHU3BI
JIEKapCTBEHHBIX
CPEICTB,
JIEKapCTBECHHOTO
PACTHTEIFHOTO
CBIPBSI U
OHMOJIOTHUECKUX
00BEKTOB

METOIBI 00paboTKH
JTaHHBIX,
MIOJYYCHHBIX B XOJIC
HCCIIEJOBAHUN U
AKCIEPTHU3BI
JIEKapCTBEHHBIX
CpEeJCTB,
JIEKapCTBEHHOTO
PaCTUTEITLHOTO
CBIPBS U
OHMOJOTHYECKUX
00BEKTOB

METOBI 00paboOTKH
JTaHHBIX,
MOJYYCHHBIX B XOJIC
HCCIIEJOBAHUN U
AKCIEPTHU3BI
JIEKapCTBEHHBIX
CpEeJCTB,
JIEKapCTBEHHOTO
PacTUTEILHOTO
CBIPBS U
OHMOJOTHYECKUX
00BEKTOB

X0Jie UCCJIEOBAaHUMN
U 3KCTIEPTU3BI
JIEKapCTBCHHBIX
CpEeICTB,
JIEKapCTBCHHOTO
PacTUTENFHOTO
CBIPBS H
OMOJIOTHYECKUX
00BEKTOB
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2.2 llIkana, ¥ npoueaypa oueHNBaHUs
4.2.1. Tllponenypsl OLleHHBAaHHUS KOMIIETCHINH (Pe3yJIbTaTOB)

Ne KoMnoHeHTBI KOHTPOJIA XapakTepuCcTHKA

1. Cnoco6 opranuzanuu TpaIUIMOHHBII

2. Orarnsl y4eOHOH AesATeIbHOCTH TEKYIIUH KOHTPOJb, IPOMEKYTOUHBII KOHTPOJIb

3. JIuno, ocyliecTBIAIONIEE KOHTPOIbL | IpernoaaBareib

4. MaccoBocTb 0XBaTa UHUBUAYaJIBHBIN

5. Meron KOHTpoOIIA VYCTHBLI OTBET, CTAHJaPTU3UPOBAHHBINM TECTOBBIN KOHTPOIIb,
pelIeHNEe CUTYallMOHHBIX 3a/1a4, IPE3CHTalluu, IPOBEICHUE
KpYIJIOTO CTOJIA

4.2.2. lllkansl oleHNBAHUS KOMIETEHIUIl (Pe3yJILTATOB OCBOEHMS)

51 yeTHOrO OTBETA!

: Ornenka "oTIUYHO" BBICTABISETCS CTYIEHTY, €CITH OH TITyOOKO M IPOYHO YCBOWJ MMPOTPaMMHBIH
MaTepual, UCUEPNBIBAIOLIE, TOCIEA0BATENBHO, YETKO U JIOTHYECKH CTPOMHO €ro U3Jlaraet, yMeeT TECHO
YBSI3BIBATh TEOPHIO C PAKTHKOH, IPUYEM HE 3aTPyAHSAETCSA C OTBETOM MPU BUIOM3MEHEHUH BOIIPOCaA,
UCIIOJIB3YET B OTBETE MaTepual MOHOTpauIeCKOM IUTepaTyphl, TPaBUILHO 0OOCHOBBIBAET MPUHSTOE
peleHne, BIaieeT pa3HOCTOPOHHUMH HaBBIKAMH U TIpeMaMi 000CHOBAHHUS CBOETO OTBETA.

. Ornenka "xopomio" BEICTaBIAETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepHall, [paMOTHO U 110
CYILECTBY U3JaraeT ero, He JOMyCKas CYIIECTBEHHbIX HETOUHOCTEH B OTBETE Ha BOIPOC, BIAJEET
HEOOXOIUMBIMH HaBBIKAMH U PHEMaMH 0OOCHOBAHHUS CBOETO OTBETA.

. OrneHka "yI0BIETBOPUTEILHO" BEICTABISACTCS CTYIACHTY, €CJIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOT'O MaTepHaja, HO He YCBOMJI €ro AeTalleil, JOIMyCKaeT HETOYHOCTH, HEJOCTATOUYHO PAaBUIIbHBIC
(bopMynUpOBKYU, HAPYIIECHUS JIOTHYECKOM MOCIE0BATEILHOCTH B U3JI0KEHUH IPOrPaMMHOT0 MaTepHaa.
. OreHka "HeyT0BIETBOPUTENBHO" BBICTABIISIETCS CTYIEHTY, KOTOPBIM HE 3HAeT 3HAYUTEIbHOM
Y4acTu MPOrpaMMHOI0 MaTepHaa, I0MyCcKaeT CYIIEeCTBEHHbIE OIINOKH, HEYBEPEHHO, ¢ OOJIBIINMU
3aTpyAHEHUSMU H3JIaraeT MaTepuail.

. Kaxk nmpaBuino, olieHKa "HEyIOBIETBOPUTEILHO" CTABUTCS CTYIEHTAM, KOTOPBIE HE MOTYT
U3JI0KUTH 0€3 OIIMOOK, HOCSIIUX NPUHIUIHAIBHBIN XapakTep MaTepuall, U3JI0KEHHBIN B 0053aTeIbHON
JUTepaType.

JJ1s1 cTAaHAApTH3MPOBAHHOIO TECTOBOI0 KOHTPOJISA:

O1eHKa «OTIMYHOY» BBICTABIISCTCS MPH BBIIOJIHEHHU 0e3 o1mbok 6osee 90 % 3amaHuid.

OreHKa «XOPOIIIO» BEICTABIISIETCS MPHU BBHITOIHEHNH 0e3 ook 6omnee 70 % 3amaHuii.

OrneHka «yIOBIETBOPUTEIBHO» BBICTABISETCS TPU BHIMONHEHHMH Oe3 ommOok Oomee 50 %
3aJIaHUMN.

OrneHKka «HEYIOBIETBOPUTEIILHO» BBICTABISICTCA NP BBINOJIHEHUH Oe3 ommbok menee 50 %
3aIaHUN.

/151 olleHKM penIeHUs] CUTYAIMOHHOM 3a/1a4M:

OneHka «OTIMYHO» BBICTABISETCA, €CIM 33jJada  pelieHa I'PamMOTHO, OTBETHl Ha BOIPOCHI
chopMynHpOBaHbl Y€TKO. DTAJIOHHBIH OTBET MOJHOCTBIO COOTBETCTBYET PEILICHHIO CTYAEHTa, KOTOPOE
XOpOIIO 0OOCHOBAHO TEOPETUIECKH.

O1eHKa «XOpOIII0Y» BBICTABIISIETCS, €CIIH 3a/la4a pelleHa, OTBETHI Ha BOMPOCH! CHOPMYINPOBAHEI
HE JOCTaTOYHO 4YeTKO. PemieHWe cTyaeHTa B LEJIOM COOTBETCTBYET ATAJOHHOMY OTBETY, HO He
JIOCTAaTOYHO XOPOIIO0 00OCHOBAHO TEOPETHUECKH.

OrneHka «yZOBIETBOPUTEIHHO» BBICTABISIETCS, €CNIM 3aJladya pelleHa He MOJHOCTBhIO, OTBETHI HE

coJepKaTr BceX He0OXOIUMBIX 000CHOBAaHHUH peLIeHNUSI.

OneHka «HEYJOBJIETBOPUTEIHLHO» BBICTABIISETCS, €CIM 3a/Jadya HEe pelleHa WIM UMeEeT TIpyOble
TEOPETUIECKUE OIMMOKK B OTBETE HA ITOCTABJICHHBIE BOTIPOCHI

JJ1s1 olleHKH Mpe3eHTami:

O1eHKa «OTIUYHOY» BBICTABISIETCS, €CIIU COAEP)KAaHHE SIBISIETCS] CTPOro Hay4yHbIM. Mimroctpannn
(rpadmyeckue, My3bIKaJIbHBIC, BUIC0) YCHIINBAIOT 3Q(EKT BOCIPUSATHS TEKCTOBOW YacTH MH(GOpPMAIINH.
Opdorpaduyeckne, MyHKTyalMOHHBIC, CTUIMCTHYECKHE ONIMOKH OTCYTCTBYIOT. Habophl 4HCIOBBIX
JaHHBIX TNPOWLIIOCTPHPOBAHBI TpaduKaMyd M JUarpaMMamMi, MpUYeM B HauOoliee aleKBaTHOW (opMme.
Wndopmanus sBrsieTcs akTyalbHON B coBpeMeHHOH. KitoueBbie clioBa B TEKCTE BBIAEIICHBI.

OneHka «XOpOIIO» BBICTABISAETCS, €CIU COJAEpKAHHE B IEJIOM SBISETCS HAYYHBIM.
Wnmoctpaunn (rpadudeckue, My3blKadbHBIE, BHIEO) COOTBETCTBYIOT TekcTy. Opdorpaduueckue,
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MYHKTYaI[MOHHbIE, CTWJINCTUYECKHE OIIMOKM NPAKTHYECKU OTCYTCTBYIOT. HaOopbl UMCIIOBBIX AaHHBIX
IPOWUIIOCTPUPOBaHbl rpaduKkaMM M JUarpaMMaMu. Wndopmanust  sBiaseTcs akTyalbHOM U
coBpeMeHHOH. KiroueBble c10Ba B TEKCTE BBIIEICHBI.

OneHka «yIOBIETBOPUTEIHHO» BBICTABIACTCS, €CIIU COAEPKAaHHE BKIIOYAET B CeOSl 3JEMEHTHI
Hay4yHocTH. Mmmoctpanuu (rpaguueckue, My3bIKQIBHBIEC, BHIEO) B ONpPENEJIEHHBIX —CIydasx
COOTBETCTBYIOT TeKCTy. EcTh opdorpaduueckne, myHKTyallMOHHbIE, CTHIIACTHYECKHe omuoku. HaGopsl
YHUCJIOBBIX JaHHBIX Yalle BCEro MPOMUIIOCTPUPOBaHbI TpadukamMu W nuarpammamu. HMHpopmams
ABJISIETCS aKTyaJIbHON M cCOBpeMeHHOM. KittoueBbie ClioBa B TEKCTE Yallle BCEI'O BbIAEIICHBL.

OrneHKka «HEYAOBJIETBOPUTEIBHO» BBICTABIAETCS, €CIM COAEPKAHWE HE SIBICTCA HAyYHBIM.
Wnnroctpaumu  (rpaduyeckue, My3bIKanbHBIC, BHICO) HE COOTBETCTBYIOT TEKCTy. MHOTO
opdorpapuuecKux, MYHKTYallMOHHBIX, CTHJIMCTHYECKHX OMMOOK. HaOopbl 4YHCIOBBIX NaHHBIX He
IPOWJUIIOCTPUPOBaHbl rpadukaMu U auarpammamu. MaopManus He mpencTaBisercss akTyalbHOM U
coBpeMeHHOH. KimroueBble c10Ba B TEKCTE HE BBIJICIEHBI.

JJ1s1 olleHKH MpoBeieHUsI KPYIJIOro €Toja:

OT/IMYHO: Bce KOMIIETEHIMH, IPEyCMOTPEHHBIE B paMKax JTUCLUIUINHBI (B 00beMe, 3HaHUH,
YMEHHI U BIAJ€HII) OCBOEHBI TIOTHOCTHIO. Y POBEHb OCBOEHUS KOMITETEHITUH — TIOBBIIIEHHBIN.
OOyuaromuiicsi akTUBHO pellIaeT MOCTaBIeHHbBIE 3aJa4H, IEMOHCTPUPYS CBOOOIHOE BIIaJCHUE
IPEayCMOTPEHHBIMH HaBBIKAMH U YMEHHUSMH Ha OCHOBE MCIIOJIb30BAHUS MTOJyYSHHBIX 3HAHUIL.

Xopowo: Bce KOMIIETCHIUH, IPEAYCMOTPEHHbIE B PaMKaxX AUCLUIIMHEI (B 00beMe, 3HAHUH,
YMEHMH U BIIaJIeHUI) OCBOEHBI IIOJTHOCTHIO. Y POBEHb OCBOEHUS! KOMIIETEHIINH — JIOCTaTOYHBIM.
OOyuaroniuiics pemaet NOCTaBJIeHHbIE 331a4K, HHOTa JOMYCKask OMIMOKH, He MPUHIMITHAILHOTO
XapakTepa, JIETKO UCTIPABIISIET X CAMOCTOSITEIBHO MIPY HABOAALIMX BOIPOCAX MPENOJaBaTels;
JACMOHCTPHUPYET BJIaJACHUEC NPCAYCMOTPCHHBIMH HAaBbIKaM1 1 YMCHHUAMHA Ha OCHOBE UCIIOJIb30BaHUsA
MOJYyYEHHbBIX 3HAHUM.

Y10B/1€TBOPUTEJILHO: BCE KOMIIETEHLIMH, IPEAYCMOTPEHHBIE B paMKaX AUCLUILIMHEI (B 00beMe,
3HaHWW, YMEHUH U BIaJICHUI) OCBOCHBI MTOTHOCTHI0. YPOBEHh OCBOCHHS KOMIETEHIIUH — IOPOTOBBIH.
OO0yyJaroIuics Py PEIICHUN TTOCTABICHHBIC 3aJ1a4H, YaCTO JOMYCKACT OIIMOKH, He IPUHIIUITHAIEHOTO
XapakTepa, UCIIPABIIACT UX MTPU HAJIUIUHA 6OJ'II)IHOFO KOJIMYECTBA HABOJAIINX BOIIPOCAaAX CO CTOPOHBI
IPEnoaBaTes; He BCeraa MoaydeHHbIE 3HAHUS MOXKET B ITOJTHOM 00beMe MPUMEHHUTh IIPU
JACMOHCTpaluy NpeayCMOTPCHHBIX HpOFpaMMOﬁ JAUCHUITJIMHBI HAaBbIKaMW 1 YMCHHUAMMU.

HeynoBsieTBOpHTEIbHO: BCE KOMIIETEHIINH, IPEAYCMOTPEHHBIE B paMKaX AUCLUIUINHEI (B
o0beme, 3HaHWH, YMEHHH 1 BIIaJIeHUI) HE OCBOCHBI HJI OCBOCHBI YaCTHYHO. Y POBEHb OCBOCHUS
KOMIIETECHIIUHU — MOANOPOroBbIid. O0y4aloIuiics TP PELICHUH TIOCTABJICHHBIE 3a/1a4H, IOITyCKaeT
OILINOKHU MMPUHOUIIAAIIBHOTO XapaKTepa, HE MOXET UX UCIPABUTH AaXKC IMTPU HAJIUYNHU 6OJII)HIOFO
KOJINYECTBA HABOSIIMX BOIIPOCAX CO CTOPOHBI IIPENOAABaTeNsl; 3HAHUS 110 TUCIUIUINHE (PparMeHTapHBI
1 00y4aIOIIMHCS HE MOXKET B ITOJTHOM 00BbeMe MIPUMEHHUTH UX MPH JEMOHCTPALUH MPEAYCMOTPEHHBIX
nporpaMMoﬁ AUCHUITIIMHBI HABBIKAMHW U YMCHUAM

4.3. llixana v mpoueaypa OueHNBAHUS MPOMEKYTOYHOI aTTeCTAI[UH

Kpurtepun oueHkn 3xk3amMeHa:

OueHka «OTIMYHO» BBICTABIISCTCS, €CIM IIPU OTBETE HAa BCE BOIPOCH OWiIeTa CTyJICHT
JEMOHCTPHPYET HOJHYI CHOPMHPOBAHHOCTH 3asBICHHBIX KOMIICTEHIIMH, OTBEYAET I'PaMOTHO, IOJHO,
UCIIOJIb3YS 3HAHHSI OCHOBHOM ¥ JIOTIOJIHUTEIILHOM JIUTEPATYPBHI.

OneHka «XOpOIO» BBICTABJSIETCS, €CIIM  I[pPH OTBETe Ha BOMPOCHI OwWiera CTYICHT
JEMOHCTPHPYET C(HOPMUPOBAHHOCTh 3asBICHHBIX KOMIIETCHIMH, TPaMOTHO OTBEYaeT B paMKax
00s13aTeIFHOM JTUTEpaTyphl, BO3MOKHBI MEIIKUE €IWHUYHbIE HETOYHOCTH B TOJKOBAHWHU OTHENIBHBIX, HE
KIIFOYEBbIX MOMEHTOB.

OneHka «yZOBIICTBOPUTEIBHO» BBICTABISETCS, €CJIM IIPU OTBETE HAa BOIPOCH! OWieTa CTyISHT
JEMOHCTPHPYET YacTUUHYI0 C(HOPMHPOBAHHOCTH 3asBIICHHBIX KOMIIETCHLHUH, HYXIAeTcs B JIOMOJIHH-
TCJIBHBIX BOIIpOCax, JOIMYyCKACT OHH/I6KI/I B OCBCHICHWH IIPUHIHUIIHAJIIBHBIX, KIIFOYEBBIX BOIIPOCOB.

OueHka «HEYJOBIETBOPUTEIHHO» BBICTABIISCTCS, €CIM IIPU OTBETE Ha BOMPOCH Omiera y
CTYAEHTa OTCYTCTBYIOT IpPH3HAaKH C(OPMUPOBAHHOCTH KOMIETEHIMH, HE MPOSBIAIOTCS Jake
MOBEPXHOCTHBIE 3HAHUS MO CYLIECTBY IOCTABIEHHOIO BOIPOCA, INIOXO OPUEHTUPYETCS B 0053aTEIBHOMN
JUTEepaType.
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