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1. Ilepevenb KOMIETEHIHIA ¢ YKa3aHUEM ITANOB NX GOPMHPOBAHNS B NMPOIECCe OCBOEHUSI
o0pa3oBaTeIbHOM MPOrPaMMBbI
B pesynbrare ocBoenusi OIIOIT oOyuaromuiicst TODKEH OBJIANCTh CICAYIOUUMU PE3yJIbTaTaMHu
00ydeHus o AUCHUIUTHHE (MOAYI0) «Du3nueckas U KOJUIOUTHAS XUMUSD):

Ne KonTtponupyemsle pa3ensl Kox koHTpOnnpyemoii HaunmeHoBaHUE OIIEHOUYHOTO [Mkana
n/n (TeMBI) AUCIUIUIMHBI KOMIIETeHIIMU (MU e€ cpeicTBa OLICHUBAHUS
(pe3ynbTathl 0 pa3aenam) yacTtH) / U ee
(hopmynupoBKa — 110
JKEJIAHUIO
1 [Ipenmer, 3agaum 1 METOMBI OIIK-1 YCTHBIN OTBET, [IarunbamnbHas
(hm3MIecKoil M KOJUIOUIHOM CTaHAapPTU3UPOBAHHBII LIKaiza
XUMUH U €€ 3HaYCHHUE IS TECTOBBIN KOHTPOJIb, OLICHUBAHHUSA
(hapmarym. pEeLIeHne CUTYalMOHHbIX
3a/1a4, IPE3ECHTALUH.
2 OCHOBHEIE IMOHITHUS U 3aKOHBI OIIK-1 Y CTHBIN OTBET, IIaTubannnHas
XUMUYECKON TEPMOJIUHAMUKHU CTaHIApPTU3UPOBAHHBIN IKaua
U TEPMOXUMHUH. TECTOBBIN KOHTPOIIb, OIICHUBAHUS
pelIeHne CUTYallMOHHbIX
3aja4, Npe3eHTaIIH.
3 TepmoauHaMuka OIIK-1 Y CTHBIN OTBET, IIsTnOamasHas
XMMUYECKOTO PaBHOBECHS CTaHIAPTU3UPOBAHHBIN IKana
TECTOBBIN KOHTPOIIb, OLICHUBaHUA
pelIeHne CUTYallMOHHbIX
3aja4, Npe3eHTaIIH.
4 | TepmonuHamuka ha3oBBIX OIIK-1 VYcTHBII OTBeT, [TaTnbanmpHas
paBHOBECHIT CTaHAapTU3UPOBAHHBII Kasna
TECTOBBIN KOHTPOJIb, OLICHUBAHUS
peluIeHne CUTYallnOHHbBIX
3a/1a4, Mpe3eHTaI1H.
5 | Tepmoaunamuka OIIK-1 YcTHBIN OTBET, [TarubannpHas
pa30aBICHHBIX PAaCTBOPOB. CTaHIAPTU3UPOBAHHBIN IKasna
TECTOBBIN KOHTPOJIb, OILICHUBaHUSA
peluIeHne CUTYalnOHHBIX
3a/1a4, MPe3eHTaI1H.
6 | TepmoauHamMuKa pacTBOpPOB OIIK-1 VYcTHBII OTBeT, [TaTnbanmpHas
AIIEKTPOJIUTOB. CTaHIAPTU3UPOBAHHBIN IKasna
TECTOBBIN KOHTPOIIb, OIICHUBAHUS
pelIeHne CUTYallMOHHbIX
3a[a4, MPe3eHTAIIH.
7 | DneKTpoXuMHIL. OIIK-1 VYcTHBII 0TBeT, [IaTnbanmpHas
CTaHJAPTU3UPOBAHHBIN 1Kasna
TECTOBBIN KOHTPOJIb, OLICHUBAHUS
pelleH’e CUTYallMOHHbIX
3a]a4, NIPe3CHTALUH.
8 Kunernka xuMuaeckux OIIK-1 Y CTHBIN OTBET, IIsTnbanasHas
peakuuii U KaTajius. CTaHAapTU3UPOBAHHBII mIKaja
TECTOBBIN KOHTPOJIb, OLICHUBAaHUSA
pelleH’e CUTYallMOHHbIX
3a]a4, NPe3CHTALUH.
9 | TepmoauHaMuka OIIK-1 YcTHBIN OTBET, [TarubanmsHas
MIOBEPXHOCTHBIX SIBJICHUM. CTaHAapTU3UPOBAHHBII uKaga
TECTOBBIN KOHTPOJIb, OLICHUBAHHUS

pemI€HNE CUTYallMOHHBIX
3aga4, Mpe3CHTAIINN.




10 | KomnounaHast XuMust Kak OIIK-1 VCTHBIN OTBET, TIatubannsuas
Hayka. [Ipupona, CTaHIAPTU3UPOBAHHBIH nIKana
KkinaccuuKanus u ooIme TECTOBBIA KOHTPOJIb, OIICHUBAHUS
CBOWCTBA TUCTIEPCHBIX CHCTEM pEIICHUE CUTYAIIMOHHBIX

3a/a4, MPe3CHTAIUH.

11 | MonekyIsIpHO-KHHETHIECKHUE OIIK-1 VYcTHBII OTBeT, [TaTubanmpHas
U ONITUYECKUE CBOMCTBA CTaHAapPTU3UPOBAHHBII Kasua
KOJUIOUIHBIX CHCTEM. TECTOBBIN KOHTPOJIb, OIICHUBaHUSA

pelIeHne CUTYallnOHHBIX
3a1a4, MPe3CHTAIIH.

12 | DrnekTpuyecKuid 3apsi OIIK-1 VYcTHBIN OTBET, [IaTubannpHas
KOJUTOUIHBIX YACTHIl U CTaHIAPTU3UPOBAHHBIH nIKana
3IEKTPOKUHETHIECCKIE TECTOBBI KOHTPOJIb, OIICHUBAHUSA
SIBTICHUS. pelIeHne CUTYallnOHHBIX

3a[a4, MPe3CHTAIIH.

13 | YCcTOWYHMBOCTD U KOATYJISIIIAS OIIK-1 YcTHBIN OTBET, [IatubannpHas

KOJUIOUIHBIX CHCTEM CTaHIaPTHU3UPOBAHHBIH nIKana
TECTOBBIA KOHTPOJIb, OIICHUBAHHUS
pEIICHHE CUTYAIIMOHHBIX
3a/a4, MPE3CHTAIUH.

14 | Pa3Hble Ki1acChl KOJUIOMIHBIX OIIK-1 Y CTHBIN OTBET, IIsTnOamnsHas

CUCTEM CTaHIAPTU3UPOBAHHBIN IKana
TECTOBBI KOHTPOJIb, OIICHUBAHUS
pEIICHHE CUTYAIIMOHHBIX
3a/a4, MPe3eHTAIUH,

NPOBEICHHE KPYTIIOTO CTONA

2. Texkyuiuii KOHTPOJb yCHeBaeMOCTH HA 3aHATHAX CEMHHAPCKOr0 THMA (CEMHUHApHI,
NPAaKTUYECKUE 3aHATHS, KIMHUYECKHE MPaKTHYECKHE 3aHATHS, NMPAKTUKYyMBbl, JJaOopaTopHble padoThl),
BKITIOYast 33/IaHUSI CAMOCTOSITENILHOM paboThl 00yYaroIMXCs, MPOBOJUTCS B (popmax:

- YCTHBIA OTBET,

- CTaHJAPTU3UPOBAHHBIN TECTOBBI KOHTPOJIb,

- pelIeHue CUTYallMOHHBIX 3a]1a4,

- Ipe3eHTAalINH,

- IPOBEIEHHE KPYTJIOrO CTOJIA.

Br16op ¢opMbl TEKyIIero KOHTPOIIS Ha Ka)IOM 3aHATHH OCYLIECTBISIET npenoaaBatens. Gopmbl
TEKyIIEero KOHTPOJIS Ha OJHOM 3aHITHH Yy pa3HbIX 00y4aroIuXCcsi MOTYT OBITh Pa3NUIHbIMU. KOHKpETHYIO
(GopMy TEKyILIEro KOHTPOJIS y KaXI0ro o0ydaromerocs onpenenser npenogasarens. Konngectso dpopm
TEKYyILEr0 KOHTPOJS Ha KKIOM 3aHSATHH MOXET OBbITh Pa3jIMYHBIM M OINpeJelisieTcs MperojaBareieM B
3aBHCHMOCTH OT IeJIeH U 3a/1a4 3aHIATHA.

2.1. TunoBble KOHTPOJIbHBbIE 3aaHUS WJIM HHbIE MATEPUAJIbI, HEOOXOAUMBIE I OIEHKHU
3HAHWI, YMeHWil, HABBIKOB M (MJIHM) ONbITA [eATeJbHOCTH, XAPAKTePHU3YOIIMX 3Talbl
(opMupoBanusa KoMIeTeHIMIl B Mpolecce 0CBOeHUsI 00pa30BaTeJIbLHON MPOrpaMMbl

2.1.1. CraHaapTH3MpPOBAaHHBIH TeCTOBBIH  KOHTPOJIb YycCeBAeMOCTH (M0 TeMaM WJIH
paszaenam)

Tema 1. Ilpeamer, 3agaun U MeToabl GU3NYECKOH M KOJJIOWIHOW XMMHH W ee 3HAYEHHME IS
dapmanum.

1. ®usndeckast XUMHsI 3TO:

A) HayKa 0 BelIeCcTBax M UX NPEBPALICHUSX;

b) nayka o meronax aHanmsa;

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

A) nucniepcTHBIE CUCTEMBI

b) xosmouaHbIe CUCTEMBI

3. mpeaMeT u3ydeHus (pU3NICCKON XUMHU

A) B3auMOTIpeBpaILeHHs AUCTIEPCTHBIX CUCTEM
b) B3aumomnpeBpaIeHus JIFOOBIX CHCTEM

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

B) mo06wie cucTembl
I') pacTBOpEI

B) B3auMomnpeBpaIieHus KOIJIOUIHBIX CHCTEM
I') B3auMomnpeBpaIieHus B pacTBopax




4. 00BEKT N3YICHUS KOJUIOUTHOW XUMUHN

A) mmcmepcTHBIE CHCTEMBI M ITOBEPXHOCTHBICS B) mo06w1e cucTeMbl
SIBJICHUS I') pactBOpEI

B) xonnouaHbIe CHCTEMBI

5. IpeAMET U3y4YeHUs KOJUIOUAHOU XUMUHU

A)  B3aUMONpEBpalICHUST B  JTUCIEPCTHBIX B) B3amMompeBpaiieHHss B KOJUTOHMJIHBIX
CUCTEMaxX CUCTEMax

B) B3auMomnpeBpaltieHus B JIIOOBIX CHCTEMax I') B3auMomnpeBpamieHus B pacTBOpax

6. 11eNTb U3yYeHUsT PU3NIECKON XUMUHN

A) u3ydeHHE CBSI3€H MEXIy XUMHUYCCKHUMH U B) wu3yueHume mokasarens MPEIOMIIIEMOCTH
(UBUYCCKUMMU SIBIICHUSMU cBeTa

b) onpeneneHue sHEpTHH POILIECCOB

7. METOJIBI U3yUeHUS PUINICCKON XUMUHU

A) cTpoeHue BelecTBa I') onTuueckuit

B) cratuctuaeckmit J1) Bce mepeuncieHHbIE
B) TepMoanHaMudecKii

8. MeTOABI U3YUCHHUSI KOJIJIOUTHON XUMUU

A) pedpaKTOMETPUIECKHIA, B) TepmonnHamugeckuit
TypOUINMETPUUICCKUI I') onrrraeckwmit
B) craTucruueckuit J1) Bce mepeuncieHHbIE

9. KoJUTOMIHAS XUMMUS

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 XMMUH, U3y4YaroInuil TUCTIEPCTHBIE CUCTEMBI U IIOBEPXHOCTHBIE 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
XUMHH

Bompoc | 1 2 3 4 5 6 7 8 9 10
OTBET B B §) a a a I I a B

Tema 2. OcHOBHbIE IOHATHS ¥ 3aKOHBI XUMHYECKOH TEPMOTHUHAMMKH M TePMOXHMHH.

1.OcHoBHO¥ 3aaueil PU3HMIECKON XUMHUU SIBIISICTCS YTBEPKICHHE

a) HCCIeloBaTh 3aKOHOMEPHOCTU IPOTEKaHHWsS XWMHUYECKOW peakuud BO BPEMEHH M YCTAHOBUTb
XMUMUYECKOE PaBHOBECHE MPH PA3JIMYHBIX BHEIIHUX YCIOBUSIX.

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

B) H3yuYeHHE pa3IMYHBIX (OPM CYIIECTBOBAaHMS BEUICCTB B pas3lHYHBIX CpelaX M arperaTHbIX
COCTOSIHUSIX.

2. laiiTe ornpeneieHne TepMOIMHAMHYECKOM cucTemMe

a) COBOKYITHOCTh aTOMOB C OJJHHAKOBBIM 3apsJIOM sIIpa.

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

B) COEIMHEHUS] KOTOPbIE, 00pPa30BAUCH MTyTEM MPHUTSHKEHUS] HOHOB.

3. 30TOHMYECKHH PacTBOP- 3TO

a) pacTBOpP, UMEIOIIUI 0OIMHAKOBOE THAPABIMYECKOE JaBIICHHE;

0) pacTBOp, B KOTOPOM KOHIICHTPAIIMSI pACTBOPEHHOTO BEIIECTBA MPHOINKAETCS K PACTBOPHUMOCTH

B) pacTBOp, IMEIOINH OJIMHAKOBOE OCMOTHYECKOE JIABIICHHE

4. Kakoe 13 HIKENPUBEIEHHBIX OMPEACTICHUN XapaKTEepHO AJIsl TOMOTEHHBIX 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) cucTeMa, KOTopas MOKeT OOMEHHUBATHCS ¢ OKPYXKAIOMIEH Cpefioi dHeprueil, HoO OOMEH BEIIECTBOM HE
BO3MOJKEH.

0) cucrema, KoTOpasi 0OOMEHHBAETCSI U SHEPTHEN M BEIIECTBOM, MOXKET MEHSTH CBOH 00BEM.

B) CUCTEMA, B KOTOPOIl HET IOBEPXHOCTH pa3Jielia.

6. TemmneparypHas 3aBUCHMOCTb TEIUIOBOTrO 3¢ dexrta mpu V-const




BbIpakaeTcs ypaBHeHHeM Kupxroda B nHTerpaibHoi 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
Ipolecca B CUCTEME:
a) M30JINPOBAHHOU 0) 3aKpBITOM B) OTKPBITOM
8. Ecnii Bce KOMITOHEHTHI CIEyOIIeH peakinu sSBiroTcs 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, IPU KOTOPOM €€ CBOWCTBA IOCTOSHHBI BO BPEMEHM IIPH HAJIMYMM IOTOKOB
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. TepMoaMHAMHKA XUMHYECKOI0 PABHOBECHS

1. Chopmymupyiire npunnun Jle-llatenne

a) BHEIIHee BO3JEWCTBHE, Hapyllalollee pPaBHOBECHE B PAaBHOBECHOM CHCTEME, BBI3BIBA€T B HeEl
W3MEHEHUS], HAlIPaBJICHHBIC B CTOPOHY YCHJICHHS 3TOTO BO3ACHCTBUS

0) BHemIHee BO3JEiiCTBHE, HapylIalllee PaBHOBECHE B PABHOBECHOW CHCTEME, HE BBI3BIBACT B HEH
U3MCHCHUA

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

2. TeMnepaTypHaﬂ 3aBUCUMOCTDb KOHCTAHTBI XUMUYCCKOTI'O paBHOBECUA

BBIpa)KaeTcs pu V-Cconst:

a)dlnKc=AU 6)dlnKp = AU B)AGo=-RTInKp
dT RT2 dT RT2

3. TemnepaTypHast 3aBUCUMOCTh KOHCTaHTbI XUMHYECKOTO 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 11 110 U3MEHEHHUIO SHTPOIUHU CYAUTh O HAPaBICHUU MPOTEKAHUS mpoliecca?
Ha, ecnu cucrema:
a) 3aKpbITasi, 0) U30JIMPOBAHHAS, B) OTKPBITAs, T) B JIFOOBIX THIIAX CHCTEM, ) TOJIbKO B T€TEPOTCHHBIX.

6. Yucio mukpococrostauii (W) B TEpMOAMHAMUYECKOH cHCTEME paBHO 1
Yemy paBHO 3HaueHue sHTponun (Jx/mons K)?

a) l 6)0 B) e" r)e"”

7. 3aBUCUMOCTb XUMHUYECKOTO MMOTEHIIHANA OT aKTUBHOCTH KOMIIOHEHTA PEaKIUU:

a) TUHeHas 0) mapabonuueckas B) JlorapupmMuyecKas T') 9KCIIOHEHIIMANbHAS
8. B cooTBeTCTBHHM C H30TEPMOI XUMUYECKOH peakunu npu Ka < Ila:

a) AGpu >0 0) AGpu <0 B) AGpu =0 T) AGpL{ = AGopH

9. 3 3aBUCUMOCTHU MEXAY TEPMOJUHAMUYECKUMHU MOTCHIIMAIAMU U KOHCTaHTOU
XUMHYECKOTO paBHOBecHs Ipu cooTHomennn P-comz1, ecmu Kp >1, cnenyer
COOTHOIIICHHE:

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




10. OcHoBHBIM ycnoBHeM (ha30BOTO paBHOBecHS cucTeMbl ipu P, T-const siBisiercs:

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

Tema 4. TepmoanHamuka ha3oBbIX PaBHOBeCHI|
1. DHeprus konebaTenTbHOr0O ABMKEHHs aTOMOB B Mosiekynie 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 npoBoauMocTs pactBopa KOH konuenTpanum 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. TemnepaTypHsiii k03¢ duimeHT peakuuu y=2. [Ipu NOBBIIICHNN TeMIIepaTypsl
oT 223 10 373 K cKOpOCTh XUMHUYECKOH peaKIK YBEIUYUBACTCS:
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 KOHIIEHTpAIlMK Hoaa B BogHOM cioe 0,2 /1, KOHICHTpalus #Hoaa 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
paccrostuu 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

TAOa.

COCTaB
JlanHas TuarpamMma ecTh quarpamma

a) KUTNICHUS JABYX JKUIKOCTEH C OrpaHUYEHHON PaCTBOPUMOCTBIO

0) KUIeHus IByX HEOTPAHUICHHO CMEITUBAIOIINXCS JKUIKOCTEH

B) paCTBOPUMOCTH JIBYX HECMEIINBAIONIUXCS YKUIKOCTEH

7. Kpusas 1 ects:

a) KpHBas, 3aBUCUMOCTH P HaCBIIIEHHOT0 Mapa OT COCTaBa JKUIKOCTH

0) KpuBas TEMIIepaTyp KUIEHUS KUIKOCTH ISl €€ pa3iIMIHbIX 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-KOMIIOHEHTHO! CHCTEMeE T') CUCTEME C MOJIOKUTEIbHBIM OTKJIOHEHHEM OT 3aKoHa Payns

10 YKa)KI/ITC MAaKCUMAJIBHOC YHUCJIO (1)33 OﬂHOKOMHOHCHTHOﬁ CUCTCMbI, KOTOPBIC MOT'YT OAHOBPCMCHHO
HaXoAUTBCA B COCTOAHUN TEPMOANHAMUYCCKOTO PABHOBECHU .
a) 4 6) 2 B) 3 r 1




Bompoc | 1 2 3 4 5 6 10

~
[o0)
o

OTBET B a §) §) 0 B §) B B r

Tema 5. TepmoanHaMuka pa30aBJeHHbIX PACTBOPOB.

1.IIaps1 0,0240 kr BemectBa npu 27°C n 912 MM pT.CT. 3aHUMAIOT MPOCTPAaHCTBO 00BEMoM 0,0250
m®. KakoBa MoJIsipHasi Macca 3Toro Bemecrsa?

a) 1,22-10°I1a

6) 1.96-10»? kr/MoNBb

B) 1,11-10 monn/m

2.CteneHb THAPOJIN3a ONPeNeISIOT KaK

a) OTHOILEHHE KOJIMYECTBA COJIU, TOABEPTILEIiCs ITMAPOIN3Y, K 00IIEeMy KOJIMYECTBY PACTBOPEHHON COJIH.
0) OTHOIIEHHWE KOJIMYECTBA OCHOBAaHUS, MOJBEPIUIErocs TUAPOIH3Y, K OOIIEMYy KOJHYECTBY
PacTBOPEHHOTO OCHOBAHHUSI.

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

3. 3akon Kupxrogda nmeer cieayiomyio (popMyJIupoOBKY

a) TeMmIiepatypHbIi K03 UIUEHT TerioBoro 3ddexra m300apHOr0 WM M30XOPHOTO IPOIecca paBeH
W3MEHEHUI0 M300apHON WJIM HM30XOpHOW TEIUIOEMKOCTH CHCTEMbI, NPOUCXOIAIIEMY B pe3yjbTaTe
npoliecca.

0) TemnepaTypHblii Ko3(duuueHT TeroBoro 3¢(eKTa M30XOPHOTO MpOoIecca PaBeH H3MEHEHUIO
M30XOPHOH TEIIOEMKOCTU CUCTEMBI, IPOUCXOAALIEMY B PE3yJIbTaTe IpoLecca.

B) TeMIEpaTypHBIH KO3()(OUIMEHT TemIoBOro M300apHOro Ipolecca paBeH H3MEHEHUIO H300apHOii
TEIIOEMKOCTH CHCTEMBI, IPOUCXOMASIIEMY B pe3yJbTaTe mporecca

T') CPEAM NEPEUUCICHHOTO HET MIPaBUIBHOTO OTBETA

4. Kpuockonui paccMaTpuBalOT Kak

a) METOJ OTIpe/IeNICHHs MOJIEKYIIIPHBIX Macc TI0 MOBBIIICHUIO TEMIIEpaTyphl 3aMep3aHusl pacTBOpa

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

B) METOJ] OIPEAEIECHHUS MOJICKYJISIPHBIX MAcCC MO MOBBIICHUIO TOUKH KHIIEHHUS PacTBOPa

5. Chopmyanpyiite npaBuio Bant-I'odda:

a) TpH MOBBIILIEHUH TeMIepaTypsl Ha Kaxiple 10°C ckopocTh XUMUYECKON peaKIuu

yBeauuuBaeTcs B 2-4 paza

0) pu MOHWKEHUH TeMnepaTypsl Ha Kaxbple 10°C cKopoCcTh XUMHUYECKOH peakluu

yBenuunBaeTcs 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) KOHLIEHTpAlLKs pearupyroIuX BEIEeCcTB, 00bEeM, TeMIIepaTypa

B) KOHIICHTpAIIU, AaBJICHHE, TEMITEpaTypa

7. 3 ABYX pacTBOPOB r’HNOTOHHYECKHM HA3BIBAIOT PACTBOP, Y KOTOPOT0 0CMOTHYECKO€E AaBJIeHHE:

a) MEHbIIIe

0) OombIre

B) OJJMHAKOBO

8. OcMoTHYeCKOe 1aB/IeHHe PACTBOPA XJI0PU/AA HATPHS C MOJIAPHOI KoHUeHTpauuei 0,1 Mosb/i

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

9. Ilpouecc nepexoaa MoJIeKyJl PAaCTBOPHUTEIA Yepe3 NOJTYNPOHULIAeMyI0 MeMOpaHy U3 pacTBoOpa ¢
MeHbIIIel KOHIEHTpalueil B pacTBoOp ¢ 00Jibleii KOHIleHTpalueii Ha3bIBaeTCs:

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

1. YMeHb1IeHHe yaeIbHOM 3/1eKTPONPOBOAHOCTH CHIIBLHBIX 3JIEKTPOJIMTOB B KOHLEHTPHPOBAHHBIX
pacTBOpax Mo cPpaBHEHHUIO ¢ pa30aBJeHHBIMHU CBSA3aHO C:

a. YMEHbBIIEHUEM CTENEHH JUCCOIUAINN AIIEKTPOIIUTA;

0. yBEIMYEHHEM CHJI JJIEKTPOCTATHYECKOTO B3aMMOAEHCTBUS MEXY HOHAMY;

B. 00pa3oBaHWEM acCONMATOB (MOHHBIX TBOHHUKOB, TPOMHUKOB U T.1.);

I. MHTEHCHU(UKAIUEH Ipoliecca 00pa3oBaHus HOHHBIX aTMochep.

2. 3HAYMTENBLHO 0OJILIIAS CKOPOCTH ABUKeHUst nonoB H* 1 OH B BoaHOI#i cpejie Mo CpaBHEHUIO ¢
APYTHMMH HOHAMH 00bsICHsIETCH:

a. MaJbIMHU pa3MepaMM 3THX UOHOB;

0. OTCYTCTBHEM Y 3THX HOHOB THIPATHOI 000JI0YKHY;

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

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

3. YaenabHad 3JeKTPONPOBOAHOCTH PACTBOPOB 3JIeKTPOJHUTOB M0 CPABHEHHUIO ¢ METAJJIMYECKUMHU
NPOBOHUKAMU:

a. 3HAYUTEIHHO BBILLIE;

0. BO MHOT'O pa3 MEHBIIIE;

B. HaXOAUTCS NPUMEPHO HA OAWMHAKOBOM YPOBHCE,

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

a. 3JEeKTPUYECKYIO IPOBOJNMOCTh PACTBOPA, COAEPIKAIIETO 1 MOJIb XUMHUYECKOTO SKBUBAJIEHTA
PacTBOPEHHOr'O BELIECTBA;

0. SNEKTPUYECKYIO MPOBOAMMOCTE | M® pacTBOpa NEKTPONIHTA,;

B. JJIEKTPUYECKYIO POBOAMMOCTH 1 M® pacTBOpa, cosepkamiero 1 Mojib 37IeKTPOIINTa;

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

5. Ji1s1 CMJIBHBIX U €J1a0bIX 3JIEKTPOJIUTOB IKBUBAJIECHTHAS 3JIEKTPONPOBOIHOCTD:

a. BO3pacTaeT C yBeIMYEHHEM KOHIIEHTPAIH PacTBOPA;

BO3pAcTaeT C yMEHbIIEHHEM KOHIIEHTPAIMH PacTBOPA;

3aBHCHUT OT UX NPUPOJBI;

BO3pAcTaeT C yBEJIIMYEHUEM TeMIIepaTyphl.

6 JKBHBAJICHTHAA 3JIEKTPONPOBOAHOCTh JOCTUIaeT MAKCUMAJIBLHOI0 3HAYEHNS |

B HACBILLEHHBIX PACTBOPAaX 3JIEKTPOJIUTOB;

B CHJIBHO pa30aBJICHHBIX PACTBOPAX AJIEKTPOJIUTOB;

B PAacTBOpax, COAEpKaIIMX 1 MOJIb paCTBOPEHHOTO BEIIECTBA;

B PAacTBOpax, COEPKAIINX 1 T paCTBOPEHHOTO BEIIECTBA.

6 B cniibHO-pa30aBieHHBIX PACTBOPAX 3JIEKTPOJMTOB A, IPHOOpPeTaeT HAN0oJIblIee 3HAYEHHeE,
T.K.:

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

0. B3aUMOZEWCTBHS MEXIY HOHAMU B PaCTBOPE OTCYTCTBYIOT;

B. CTEINleHb JUCCOLMAINN KaK CHUJIbHBIX TaK U CJIa0BIX 3JIEKTPOIMTOB MpUOIMKaeTcs K 1;

r. o0pa3oBaHKe HOHHBIX aTMOC]Ep HE IPOUCXOJIUT.

7.CepeOpsiHHAS IJIACTHHKA, IOKPBITAS CJI0EM XJI0pHIA cepe0pa M ONMYIeHHAS B HACHIIICHHBIH
PAcCTBOP XJI0pHIA KAJTUsl, SIBJISIETCH:

a. JJIEKTPOJIOM IEPBOTO POJa; B. PEIOKC-3JIEKTPOAOM;

0. 3JEKTPOJIOM BTOPOTO POJIA; T. HEOOPATHMBIM DJIEKTPOIOM.

8.B kakoM psigy MeTauIbl PACTIOJI0KEHBI TT0 BO3PACTAHUIO HX BOCCTAHOBUTEIbHOI 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 110 BO3PACTAHMIO X OKHCJIMTEIbHOH AKTUBHOCTH
B peakIusiX MPOTeKaIINX B BOAHOI cpeae?

7R o
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a. Li*, K*, Ca?*, Mg®"; B. Hg?*, Ag', Cu?*, Fe?*;

0. K*, Cu?, Ag*, Au®; r. Mg?, Pb?, AI¥*, Cré*,
10. IIpuMepoM 3J1EKTPOI0OB BTOPOI0 Poa MOTYT CJIYKHTh:

a. IMHKOBBIHN 3JIEKTPOI; B. KaJIOMEIbHBIN 3JIEKTPOJ;

0. BOJOPOJHBIN AIEKTPOL; T. CTEKJISHHBIA SIEKTPOJI.



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

OTBCT a B T B a 0 T B B a

Tema 7. TepMoAHHAMUKA NOBEPXHOCTHBIX SBJIEHMIT

1.HenoaBu:kHasi MOBEPXHOCTH pPa3jeia BO3HMKAET HA TPaHHUIle:

a. YKMIKOCTB — ras; B. JKUIKOCTb — XKHUJIKOCTH;

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

2. CopOumneii Ha3bIBaeTCsI:

a. MpUTSHKEHUE (CUETUICHUE Wi MPUINIIAHKUE ) TPUBEIEHHBIX B KOHTAKT MIOBEPXHOCTEH IBYX
KOHJICHCUPOBaHHBIX (a3;

0. caMOompoM3BOIBHOE N3MEHEHHE (HOPMBI TPAHUYHOMN TOBEPXHOCTH;

B. CAMOITPOM3BOJIFHOE HAKOIUIEHNE (TIOTIIOMIEHIE) Ta3000pa3HOT0 WIIA PACTBOPEHHOTO B KHUIKOCTH
BEIIECTBA HA MOBEPXHOCTH OO0 B 00beMe KOHACHCUPOBAHHOHN (a3bl (TBEPIOTO Tela WK KUAKOCTH);
. 00pa3zoBaHMe MOBEPXHOCTH pa3zesia MeXIYy ABYMs HECMEIINBAIOIIIMHUCS (ha3aMu.

3. Aaresueii Ha3bIBaeTCs:

a. IpUTSLKEeHNe (CLEeIUIeHNE WITH PUIIUIIAHUE ) TPUBEIEHHBIX B KOHTAKT IIOBEPXHOCTEN ABYX
KOHJICHCUPOBaHHBIX (a3,

0. caMOTIPOHU3BOIBHOE U3MEHEHHE (DOPMBI TPAHUIHOMN MTOBEPXHOCTH;

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

4. Ancop0ouus — 3T0:

HAKOIUICHUE YaCTHII aficOPOTHBA Ha MMOBEPXHOCTH aJICOPOCHTA;

HAKOTIUICHUE YaCTHII aficOpOeHTa Ha IOBEPXHOCTH aJCOPOTHBA;

HAKOTUICHWE YacTHII afcopOaTa Ha MOBEPXHOCTH aacopOTHBa;

. HaKOIUICHHE YacTHI] ajicopbaTa BHYTpH afcopOeHTa.

5. AbcopOuus — 3T0:

00peMHOE TIOTJIOIIEHUE Ta3000Pa3HOTO BEIEeCTBA KOHIEHCHPOBAHHOM (Pa3oii;

MIPOIIECC CMEIMBAHUS MEX Ty COO0# pa3iIYHBIX Ta30B;

00BEeMHOE TIOTJIONICHUE PACTBOPEHHOTO B )KHUAKOCTH BEIIECTBA TBEPOH (a3oi;

T. TIPOIECC CMEIIUBAHUSI MEXITY COOOH ABYX B3aMMOPACTBOPHUMBIX YKHIKOCTEH.

6. Duszuyeckoii copéuueii Ha3bIBaeTCs Mpouecc:

a. HaKOIUIEHUS OJIHOTO BEIECTBa Ha MOBEPXHOCTH WIIH B 00bEME JPYroro BelecTBa, IPOUCXO SN 32
CUCT JCHCTBUS CHJI XUMHYSCKOM CBS3H;

0. HaKOIUICHHWs OJTHOTO BEIIECTBa Ha MIOBEPXHOCTH WK B 00BbEME APYTroro BEIIECTBA, TPOUCXOISIINI 3a
cuéTr HeﬁCTBHﬂ MECKMOJICKYJIAPHBIX WJIN BaH — JI€P — BaaJIbCOBBIX CHUJI;

B. HaKOIUIEHUS OJIHOTO BEIIECTBa Ha MOBEPXHOCTH WIIH B 00bEME JPYroro BellecTBa,
COTIPOBOXIAIOIIUICS 00pa30BaHIEM HOBBIX XUMHUYECKUX COSTMHEHUM;

T. HaKOIUICHHWs COPOTHBA HA TIOBEPXHOCTH WIH B 00beMe COPOEHTa, HE COTPOBOKIAIOIITHIACS
XUMHNYECCKUM B3aHMOHeﬁCTBHeM, MIpUBOAAIIUM K O6paSOBaHI/IIO HOBBIX BCIIICCTB.

7. XemocopOuus — 3T0 nmpouecc n30MpaTeJbHOr0 HAKOIJIeHUsI COPOTHBA HA MOBEPXHOCTH WJIU B
o0beme copOeHTa:

a. TIPOUCXOSIIIHH 32 CUET XMMHYECKOTO B3aUMOICHCTBYS M PUBOISIIHA K 00pa30BaHUIO HOBBIX
BEIIIECTB;

0. IpW KOTOPOM YaCTHIILI 000MX B3aUMOICHCTBYOIINX BEIIECTB HE TEPSIOT CBOCH WHAUBUYaTbHOCTH;
B. IPOUCXOJAIINAN 32 CUET CHJI KYJIOHOBCKOTO B3aUMO/IEHCTBUS MEXKy 3apsyKEHHBIMU YaCTUIIAMH,
KOTOPBIC IPHU O9TOM HE TCPAIOT cBOEH WHIAWBUAYAJIbHOCTH,

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

8. duszuyeckas copOuys B OTJIMYUE OT XeMOCOPOIUM:

a. SBISETCS OOPaTUMBIM IPOIIECCOM;

0. mpoTeKaeT ¢ He3HAYUTEIHHBIM TerI0BbIM 3 dexTom (Q < 20k I/ Mob)

B. ABIISIETCS HEOOPATHMBIM IPOIIECCOM;

T. oIpeneNsieTcs TOMbKO BpeMeHeM M py3uu copOTHBA K TOBEPXHOCTH COPOCHTA M HE 3aBUCHUT OT
aKTHUBAIMOHHOTO (paKkTopa.

9. JIpeBecHBIii YroJib, caka, rpaQur Jy4iie aacoponpyor:

a. HEMOJISIPHBIE OPraHUIECKHE YKUIKOCTH;
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0. ToJspHBIC OPraHUYECKUE U HEOPTraHUIECKHE KUIKOCTH;

B. 3JIEKTPOJIUTHI U3 BOIHBIX PaCTBOPOB;

I. HEDJIEKTPOJUTHI U3 BOJHBIX PACTBOPOB.

10. IToBepXHOCTHO — HEAKTHBHbIE BelllecTBA:

a. TIOBBIMIAIOT TIOBEPXHOCTHOE HATSDKEHUE PACTBOPHUTEIS, TOJIBKO IMPUCYTCTBYS B PACTBOPAX B OOJIBIINX
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 PACTBOPSTHCS B PACTBOPHUTEIIE.

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

OTBET r A B T 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
auccounanun Mg (NO3)2 B pacTBOpe paBHa:
a) 58,41% 0) 34,71% B) 24,89%
2. Jaa peakuun 2NO=2NO+0; koHcTanThl ckopocTd npu T1=600K u 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 JI>x/MoIb
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. UTto Takoe cTeneHb TUCCOLUALIUN:
a. 3TO OTHOIIIEHHUE MPOIUCCOIMUPOBABIINX MOJIEKYST K OOIIeMy YHCIY YaCTHI[ JIEKTPOJIUTA B
pacTBope;
0. DTO OTHOIICHHE IMPOAUCCOIMUPOBABIINX MOJIEKYI K YHCITY HEMPOIUCCOIIMHPOBABIINX MOJIEKYIT
pacTBopa;
B. 3TO OTHOIIEHHWE WCXOJHBIX MOJIEKYJ pacTBOpa JJIEKTPOIUTA K KOJIHYECTBY
MPOJIMCCOIMMPOBABIINX MOJIEKYJI.
6. Kak BiusieT KOHUIEHTPAIUsSI HA BeJIUYMHY CTENEeHHU AMCCONMAINU:
a. CTEeNeHb UCCOIUAINH YMEHBIIAEeTCS; B. OCTaeTCs MOCTOSIHHOM.
0. cTeneHb TUCCOLMAINH PACTET;
7. Kak M0kHO paccuuTaTh KO3()PUIHEHT AKTUBHOCTH:
a. 1o ypaBHeHUIo Jlebas-XroKKkes; B. II0 YPaBHEHHWIO MOHHOM CHJIBI pacTBOpa
0. mo ypaBHeHuto OCTBaIIB/A;
8. Uemy paBHa HOHHAs cHJIa pacTBopa?
a. [omycymme nmpousBeieHNH MOJISIPHOCTH Ka)JIOTO HOHA Ha KBaJpaT ero 3aps/a;
0. morycymMMe TPOW3BENICHUI KOHIEHTPAIUH KaKJ0T0 MOHA Ha BEIMYMHY KOA((UIIMEHTa aKTUBHOCTH;
B. KBajpaTy 3apsia Ha IOJYCyMMY aKTHBHOCTEH BCEX MOHOB
9. Mepa akTMBHOM KUCJOTHOCTH cpeabi-pH 3T0:
a. OTpUIATENLHBIN AECATUIHBIN JTorapu(M KOHIICHTPAIIMA 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 KyOU4eCKOTro
MeTpa pacTBopa ¢ pedpoM, IruHOH 1 M;
B. 3TO yJAeIbHas MPOBOAMMOCTH PACTBOPA IEKTPOIINTA IPH INHUIHOM 3apsze MOBEPXHOCTH

| Bompoc | 1 | 2 | 3 | 4 |5 | 6 | 7 | 8 |9 | 10
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Tema 9. KuHeTHKa XMMHYECKHX PeaAKINA U KATATN3
1. Chopmynupyiite npaBuio Baut-I'ogda:
a) TIpY TOBBILICHUH TeMIepaTypbl Ha Kaxabie 10°C cKopoCcTh XUMHUYECKOH PEaKIUH YBEINYNBACTCS B 2-
4 paza
0) pu MMOHIDKEHUH TeMIlepaTypsl Ha Kaxabie 10°C ckopocTh XMMHYECKOW PeakIiy yBEIHInBaeTcs B 2-4
pasza
B) IIpY MOBBIIICHUU TeMrepaTypsl Ha Kaxasie 10°C cKOpOCTh XUMHUYECKON peaKMi yMeHbIIaeTcs 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, IaBJIeHHE, TEMIIEpaTypa
3. Cxopoctb 1u¢¢y3uu BelrecTBa 3aBUCUT OT
a) OT MacChl MOJIEKYJI B) OT KOHIICHTPAI[H
0) oT hopMBI MONTEKYT T') TUIOMIA TN TIOBEPXHOCTH
4. AdconroTHbie 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 muH -1. Bpemsi, B TedeHnu KoTOporo npopearupyet 90% caxapa, paBHO:

a) 37565 6)43445 B) 27165 muH

6. ITo kakoii BeJJMYMHE CPABHUBAIOT CKOPOCTH XMMHYECKUX PeaKLMIi:
a. IO BETMYMHE KOHCTAHTHI CKOPOCTH PEAKIIHIM; . TI0 KOHIIEHTPAIINU PEarupyrolix BEmecTB
0. 1O BENMYMHE CKOPOCTH PEaAKIINY; I TI0 KOHIIGHTPAIMH MPOTyKTOB PEaKIHN
B. II0 BpEMEHHU OKOHYAHUS PEaKIINH;
7. IlpaBuiIbHO JiM Bhipa:keHHue: «KOHCTaHTa CKOPOCTH XMMUYECKOI peaklu ecTh CKOPOCTh
PeaKIUU NP KOHUEHTPAIMH Pearupyrinx BelliecTB, PABHBIX eIHHUIIEY.

a. la B. /Jla, ecny KOHLIEHTpAlMU PEarupyroInx

0. Her BELLECTB HE PaBHHI 1.

8. UTto Takoe kaTaam3:

a. DTO U3MEHEHHE CKOPOCTH XUMUYIECKOU r. DTO NPOMBIIIICHHBIN CUHTE3 XUMUYECKUX
peaxkumy; BEIIECTB;

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

B. DTO YMEHBIIIEHHE CKOPOCTH XUMUYECKON

peaxkumy;

9. Karanm3aTopsl:

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

0. YBenMuMBaIOT CKOPOCTH NPSIMOM peakiuu B r. He BOusiioT Ha cKOpoCTh 0OpPaTUMBIX
00paTUMOil peakium; peaKiui.

10.TemnepaTypHblii KO3(pQUIMEHT CKOPOCTH XHMH4YeCKOil peakunu =4. Bo ckoabko pa3
H3MEHHUTCS] KOPOCTh 3TOM peaKk Uy NP H3MEHEeHUH TeMIepaTypsl Ha 30:

a. B 64 paza r. B 32 pa3a;

6. B 16 pa3s; . B 48 pas3

B. B 24 pase;

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

Tema 10. Kojjouanas xumusi kak Hayka. [lpupona, kjaaccudukanus u obuime cBoiicTBa
AUCTIEPCHBIX CHCTEM

1. YcTaHOBHTE COOTBETCTBHE

1. xore3wus- 310 A. cleIuieHne OJWHAaKOBBIX 10 COCTaBy U
2. aareswus- 3TO CBOICTBaM YacCTHI

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
l.K OCHOBHBIM TIOBEPXHOCTHBIM SIBIICHHSIM
OTHOCSITCS:
2. 0COOCHHOCTH JUCTIEPCTHBIX CUCTEM
3. OCHOBHBIMH OCOOCHHOCTSMU CBOWCTB
CTyIHEH SBIIAIOTCS
4. YCcTaHOBUTE COOTBETCTBUE
1.xpuTH4eckas
MUIIEII000pa30BaHU (KKM) 3TO
KOHIICHTpAIW, IPH  KOTOPOH
2. KOAryJIsius — 3TO
3.mentu3anus — 3TO
. YcTaHOBUTE COOTBETCTBUE
modoOHbIE 301U
MHUKPOTETEPOTreHHBIEC CHCTEMBI
rpyOOAHCIIEPCTHEIE CUCTEMBI
. IloBepXHOCTH Ha3bIBAIOT
1. nuodunbHOM, eciu KpaeBoii yro (0)
2. mnoho6HO#, ecnu kpaeBoit yro (0)
a) 0 <180°
7.
1. KOHIIEHTpAIMOHHAS KOATYJISALIUS
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-  HEAaKTHBHBIC  BEIICCTBA
(ITHB)

9. YcraHoBUTE COOTBETCTBUE

1. mpasuno unosa

2. npaswiio [rokio- Tpaybe

3. mpaswuio [lanera- [leckoBa- @asHca

A. mnoBepxHocTHas akTWBHOCTH IIAB Ha
TpaHWIlE WX BOAHBIX PAaCTBOPOBC Ta3oM
yBEJIMUMBAaeTCd B 2-3 pasa IpPH YBEIMYEHUH
YTIIEBOJIOPOIHOM Lienu

10. YcraHoBHTE COOTBETCTBHE

B. coemuHeHme TNpHUBEICHHBIX B
MMOBEPXHOCTEH KOHACHCHPOBAHHBIX (a3

KOHTAaKT

b. cycnienzus
B. aspo3zoib

A. cuHepesunc, «ITaMsTh

b. rereporeHHocTh, OoJbIIAs  yaeNbHAS
MMOBEPXHOCTb, KOJINUECTBEHHBIE
XapaKTePUCTUKHI

B.anreswns, agcopOmus, KamLIIPHOCTD

A.crusiHHE Kaneb JUCTIepCTHOH (a3bl

b. oOpazoBaHne MHUIIEILTEI

B.o6paszoBanne arperaToB U3  YacTHIl
JIUCTICPCHOM a3kl 1MOJ ACHCTBUEM Pa3IMYHBIX
(hakTopoB

A. 6onee 107 cm
B. 107- 10®° cm
B. 10-°- 103 cm

6) © < 90°
B) 0>90°
r) 0=90°

b.B3anMHas KOAaryJisius
JUCTIEPCHBIX CHCTEM
B.BcienctBue  cxxatusa
MIPOTUBOMHOB

Pa3HOPOIHBIX

muddy3Horo  cios

A. KHCTIOTBI, EJI0YH, COTH
b. ciupThI, )KUpHBIE KUCIOTHI, aMHHEI
B. caxapo3a, rmoko3a

b. Ha mOBepXHOCTH arperara ajgcopoOUpyrOTCs T
WOHBI, KOTOpHIE OJM3KH 10 CBOECH MPHUPOIE,
1100 HaXOISIIMECS B H30BITKE

B. uWem gnyumie pacTBOpPUTENh pacTBOpSIET
BEIIECTBO, TEM XYK€ BEILECTBO aICOPOUPYyeTCs
13 pacTBopa

1. TOBEpXHOCTHOE HATSKEHHE A. JIx\ m?

2. TIOBEPXHOCTHAS aKTUBHOCTh B. Mosb\M?

3. amcopOuus B. I'n66¢

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

OTBET 1-s, 2-|1-8, 2-|1-8, 2-|1-0, 2-| 18, 2-|1-6,2-B | 1-B, 2-| 106, 2-|1-B, 2-| l-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. MoJ1eKYIAPHO-KHHETHYECKHE U ONTHYECKHE CBOMICTBA KOJJIOMIHBIX CHCTEM.

1. YcTaHoBHUTE COOTBETCTBHE
1. cramarMoMeTpHYECKHil METO

2. METO[| OIpEeICIICHHUs aJCcopOIMH
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3. MeTo1 HauOOJIBIIETO JaBJICHUS B Iy3bIPhKE b. mpubop Pebunnepa

A. KOHIYKTOMETP B. cranarmomeTtp

2 YcTaHoBHTE COOTBETCTBHE

1. Tleckos H.II. 1922r. b. BBenm B Hayky MOHATUS KHHETUYECKOH 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 NPUMEHUM 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 PEarnpyIOIUX BEIIEeCTB; B. TEMIIEPaTypBbI;

0. karamuzaTopa; I. KOHLEHTPALM{ Pearupyromux BeIeCTB.
S5.HacpllleHHbIM Ha3bIBaeTCs PACTBOP:

a. coJep)Kaliuid, MaKCUMallbHO BO3MOKHOE KOJIMUECTBO BELIECTBA MPH JaHHOU TeMIlepaType;

0. B KOTOpOM OOJIBIIIE 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. sABIICHUE OJHOCTOPOHHEH Muddy3un pacCTBOPUTENS Yepe3 MOTYIPOHUIIAEMYI0 MeMOpaHy;

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

8. C1a0bIM 3JIEKTPOJIMTOM HA3BLIBAETCS:

a. ciabas KuCIoTa; I. BEIIECTBO, UMEIOILEE CTETNIEHb TUCCOLMALIUH
6. HepacTBOpHMas B BOJIC COJIb; MenbIe 3%.

B. BEIECTBO, UMEIOIIEE CTETIEHb TUCCOIHAIIUH

Menbire 100%;

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

a. TMpHpOJia BEIIeCTBa; B. TeMIepaTypa;
0. mpupojaa pacTBOPUTELS; I. KOHLEHTpalMs PearupyrolinX BEIIeCcTB.
10.ITox ycTOMYHMBOCTBHIO AUCIIEPCHON CUCTEMbI IOHUMAIOT CIIOCOOHOCTH COXPAHATH BO BPEMEHU:
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 18, 2-|16, 2-|0 r a 0 a r r a

a, 3-0 B, 3-a

Tema 12. 3J'[eKTpl/I‘leCKI/ll71 3apsal KOJJOUIHBIX YaCTHUII U JJICKTPOKHHECTUYCCKUE ABJICHUSA.

1. Ilpn cMemIMBaAaHMM PACTBOPOB XJOpuAa Oapusa W cyibdara HATpusA (M30BITOK) o0pa3syroTcst
MHIEJLIBI CJIEAYIONIero CTPOeHUs

a) [BaSO4]m nSO4%- | (2n-2x)Na+ | 2xNa+ B) [BaSO4]m nBa?+ | (2n-2x)Cl— | 2xCl—
0) [BaCl2]m nSO42— | (2n-2x)Na+ | 2xNa+ r) [BaCl2]m nBa?+ | (n-x)SO4%- | xXSO4%-
2.MMIe/Ia THAPO30J51 HMeeT cienyromee ctpoenne [mMBaCl, nBa?* | (n—x)S04% [xSO4*

1. xmopun Gapust a. TOTCHIIHAIONPECIISFOIME HOHBI

2. cynb(haT - HOHBI 0. arperar

3. noHBI Oapus B. IPOTHBOMOHBI TU(H(HY3HOHHOTO CJIOS
3. Kakoii MeXaHM3M He OCYIIEeCTBJISIETCS MPH 00Pa30BAHHM JABOITHOTO YJIEKTPHYECKOTO CJIOS:
a. [loBepXHOCTHasI JMCCOIHMAIINS; r. IloBepXHOCTHas accoluanus;
6. IloBepxHOCTHAS a/COPOITHS; . MzomopdHOE 3amernieHne KOMITOHEHTOB
B. OpHeHTanus TuIoJIeH; TBepaoH (asbl;
4. Kakue cioM He XapaKTepHBI [JIsl CTPOEHHUSI MULIEJIJT THAPO30J1eii:
a. uddysHebrii; 0. JlMnoJbHBII;
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B. AICOpOIMOHHBIN; 1. M3oanexTpuyeckuil.
r. Ban-nep-BaajibCOBBIif;
5. Kakue cocTaBHbIE YACTH KOJUIOWIHON YACTHIBI IBUKYTCS B JJIEKTPUYECKOM M0JI€:

a. I'panyna; r. Munenna;

6. Smpo; 1. Jduddy3usii cnoi;

B. Arperar; e. AICOpOIMOHHEBIN CITOH

6. YeM xapakTepusyeTcst H303JIeKTPHYECKOe COCTOSTHHE MUIEJIJIBI 30J151:

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

6. OtcyrctBuem auddysHoro cnos r. «OtpeiBoM» AU dy3HOTO €05
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. MHOro3apsaHbI€ HOHBI; . AJKalIOuIEL,

e. Kpacurenu.
8. YcTaHoBHTE COOTBETCTBHE:

T eXHOJIOTHYECKHUH Tpolece DJICKTPOKMHETHYECKOE SIBJICHHE

IA) TparcmopTHpPOBKa XKHUIKOCTEH 1o TpyOompoBoaam; (1) Diexrpodopes

B) OcaxxieHne YMyIbCHI U CyCIICH3UIA; 2) DnexTpoocMoc

B) Ocymienue rpyHTOB, 3) Sddext JopHa

Egi;iicoeciie_ 3aIMUTHBIX MOKPBITUH Ha pa3IMYHbIC ) Dpiperr Kpmmie

9.Mepoii MHTEeHCMBHOCTH JJ1eKTPOKMHETHYECKUX ABJIEHUH CJIYKUT:

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

0. BenmmumHa TepMOIMHAMIYECKOTO r. [IpuBenenHas ToxmuHa MU Hy3HOTO CIOS;
IIOTEHLIMAIIA; I. AOcouoTHas BETMYMHA 3apsiaa TPaHybl.

10.YcTraHoBHuTE COOTBETCTBHE:

CouepmaHHe TIOHATHUA 9J'I€KTpOKI/IHeTI/I‘IeCKO€ SIBJICHUC

A) IlosiBIeHHME CKavKka MOTCHIMAaJIa IpHU OCCAaHUN

1) Onekrpodopes
[TOHKOJAMCIICPCHBIX YACTHIL

b) J[BrkeHre YacTHIl AUCTIEPCHOH (a3bl O JeHCTBHEM

2) DnexTpoocMoc
PIIEKTPUYECKOTO MOJIS.

B) J[BmkeHre YaCTHIl TUCTICPCHOHHOMN CPEIbI MO

M 3) Oddext JJopHa
MeifiCTBHEM AIEKTPHYESCKOTO OIS, ) Sbdexr Jlop

F) IlosBIIeHNE CKauka NOTCHIIMAJIa IPpH MPOAaBIMBaHUN

4) D dexr Kpunke
PKHAKOCTH Yepe3 MOPUCTYIO MOBEPXHOCTh MIIM KAIHJILISIP.

Bompoc | 1 2 3 4 5 6 7 8 9 10
OTBET a 1-6, 2-| A1 r b A r A-3 A A-4
B, 3-a b-4 b-1
B-1 B-3
I-2 I-2

Tema 13. YCcTOWYMBOCTD M KOATYJISIMSA KOJJIOHIHBIX CHCTEM

1. daekTpoocmoc - 3T0

a) TMepeMelleHNe YacTHull JTUCIIEPCHOW (a3bl OTHOCHTENBHO JUCIIEPCHOHHOW CpeJbl TOj JIeHCTBHEM
MIPUIIOKEHHOW Pa3HOCTH MOTEHIIMAIOB

0) mepeMeleHNE TUCIIEPCUOHHOW Cpelbl B MOPUCTOM TeJie MOA JEHCTBHEM HNPWIIOKEHHOH pa3HOCTH
MOTEHIINAIOB

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

') TOSIBJIGHUE PAa3HOCTH IMOTEHIMATIOB MPH CEJUMEHTALMH YacTHUIl AUCHEPCHON (a3pl MOA ACHCTBHEM
CHJIBI TSXKECTHU

2. ATperaTHBHO yCTOHYMBOI SIBJIsIETCS TaKas JMCIePCHAsl CHCTeMa, YaCTHIIBI KOTOPOii

a) He 0CeIatoT T') HEe 00pa3yIOT arperaToB
0) ocenaroT 1) y4aCTBYIOT B OpOYHOBCKOM JIBHKCHHUH
B) 00pasyroT arperaThl €) He YJaCTBYIOT B OpOYHOBCKOM JIBHYKEHUH
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3. KuHeTnueckas ceiluMeHTAIHOHHAsI yCTOﬁ‘lHBOCTb 3aBHCHUT OT

a) BSA3KOCTH JUCIIEPCUOHHOMN CpeJibl ) IUVIOTHOCTH TUCTICPCHOHHOM CPEIbI

0) IOBEPXHOCTHOTO HATSDKEHUS JTUCTIEPCUOHHOM €) INIOTHOCTHU JMCIICPCHON (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) HaurHaeTCs ObICTpast KOATYIISIIHS

B) chepryeckre MULIEIIIB CTAHOBSATCS IUIMHAPHYECKUMHU

T') HAYMHAIOT 00PA30BBIBATHCS MHUILICILIBI

5.YT10 noapazymMeBaT 0] YCTOHYHUBOCTHIO AUCIIEPCHBIX CUCTEM:

a) [ocTosHCTBO X CBOMCTB BO BpeMEHH;

0) YCcTOMYMBOCTD IO OTHOIICHHUIO K YKPYIHEHHUIO WM arperaiyuy YacTHLl TUCTIEPCHOM (a3bl;
B) [locTostHCTBO pacpeaeneHus YaCTHIT AUCTIEPCHON (a3bl M0 00BEMY;

r) YCTOWYMBOCTE K OCAXKICHUIO YaCTHUI] IUCTIEPCHON (ha3bl.

6. Kakue BUABI yCTOYHBOCTH ANCIIEPCHBIX CHCTeM BblAeaeHbl Mo npeaaoxenno H. I1.IleckoBa:
a) YCTOMYUBOCTD K CIHUITAHUIO YaCTHUI] — KOATYJISIMOHHAS YCTOWIHBOCTE;

0) YCcTOWYNBOCTh K O0BEIMHEHHUIO YaCTHII JUCTIEPCHOM (pa3bl — arperaTuBHas yCTOMYHUBOCTE;
B) YCTOHYMBOCTSH K pa3zieieHuIo a3 — ceMMeHTalnoHHas (KWHETHYeCKas) yCTOMYHBOCTD;
r) YCTOMYMBOCTD K OCAKICHUIO AUCTIEPCHO (Das3bl — QUCTIepraiiMOHHAs YCTOHUYHUBOCTb.

7. Ilo A. I1. PeOunaepy pa3iu4aior:

1) — TepMoaMHAMHYECKH YCTOWYMBBIC CUCTEMBI, 00pa3yIOIIUECs IPH CAMOIIPOU3BOJILHOM
JUCTIEPTUPOBAHUH, - THOPHIBHBIE CUCTEMBL

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

K xakomy By CHCTEM MPHHAAJIEKAT MIpeJiaraeMble OOBEKTHI?

a) Moroko;

0) XKematuna;

B) PybunoBoe cTeko;

r) Kpaxmau;

) Ceipast HedTb.

8. Ykaxure pakTOpbl KHHETHYECKON YCTOHYHNBOCTH 30J1€ii.

a) JIucrepcHOCTh CHCTEMEI;

0) Bsi3kocTsb cpensr,

B) [IpucyTcTBHE B pacTBOpE NOCTOPOHHMX BeLIeCTB (AyeKkTponuToB miu BMC);

r) Pa3sHOCTP IJI0THOCTEH TUCIICPCUOHHOM Cpelibl U AUCTIEPCHOM (ha3bl.

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

a) bpoyHoBckoe nBrxeHue;

6) Temmepartypa;

B) JlucnepcHOCTE;

r) [IpucyTrcTBHE B pacTBOpe MOCTOPOHHMX BellecTB (3ekTpoauToB win BMC).

10. Kakue onpeneJjieHrsi He COOTBETCTBYIOT COACP:KAHMIO MOHATHA «KOATYJISIUD?

a) [Ipouecc ykpymHEHUST MHUIIEIUT 30J151 32 CYET COEAUHEHNUS APYT C IPYTOM;

0) I[Ipouecc BCIUIBITHS CTBOPOKEHHOM AUCIIEPCHON (a3bl;

B) [Iponecc cimnanust MULIEILT 3015 IO/ BIMSIHUEM BHEIIHET0 BO3CHCTBUS;

r) SIBNeHre POXOXK/ICHHS Yepe3 MOphl PIITBTPa CBEKEOCAKIEHHOTO 0CAJIKa MPH MTPOMBIBAHUH OOJIBIITHM
KOJIMYECTBOM BOJIBI.

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

Tema 14. PazHble KJIacChl KOJJIOWIHBIX CHCTEM
1. YcTraHoBHTE COOTBETCTBHE

1. mucnepcHas ¢aza- KUIKOCTh a) IBIM, TIBLTH

2. nucnepcHas ¢aza- TBEpAOE TEJO 0) cmor

3. aucmepctHas  ¢asza- TBEpAOe TEIO U B) TyMaH, KaIjx
KHUIKOCTh
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2. YCTAHOBUTE COOTBETCTBHE

1. mecok a) quaMeTp aucnepcHoi dasel - 2 *10°- 2*10°3
2. TbUIb M
3. mynpa 0) mMaMeTp aucnepcHoii (asel < 2*107°

B) IMaMeTp AucnepcHoi dasel- 2%10°- 2*10°
3. Jlns cycneH3uid XapaKkTepHbI CBOMCTBA:
a) TepMoope3 U TEPMOTIPEIIUITATAITHS,
0) dochopecnenus, TepModope3 ¥ TEPMOTIPEIIUTTATAITHS;
B) ¢uryopectieHnus, GocopecieHnns, TepMoPope3 U TePMOIPEITAITATAIIS,
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 APPEKTUBHOCTH
B) BBICOKOM 3¢ (heKTUBHOCTH r) He 00manaroT 3 (HEeKTHBHOCTHIO.
5.CBoiCTBO KeJIATMHOOOPAa30BaAHUE XapaKTEePHO /Il ;

a) SMyJIbCHUil 0) cycrieH3uit

B) TIeH T) a’spo3oIeit?
6.ConocraBbTe CBOICTBA CUCTEM M CHCTEMbI:

A) KpaTHOCTb 1. cycnienzuu

b) xoarynsauus 2. 3MYJIBCUH

B) docdopecuennms 3. meHsl

I') Tepmodopes 4. a’po30in

) BeicoTa cTONOA

E) Bpems cymecTBoBaHUs

K) dpyopecuennus

7.CycnieH3nu MoJIy4aroT cJIeAYIIHMHI coco0amMu:

a) UCIIEPrallMOHHBIM ¥ KOHJICHCAIMOHHBIM (DU3MYECKUM M XUMUYECKUM;
0) KOHJCHCAITMOHHBIM XUMHUYECKUM U (PH3NIECKUM;

B) IUCTIEPTAIIMOHHBIM U KOH/ICHCAIIMOHHBIM XUMHYECKHM;

T') IUCTICPTAlHOHHBIM U PU3HUYECKHM.

8.Conep:xkanue nucnepcHoi ¢asbl B pa30aBJIeHHBIX IMYJIbCHIX COCTABJISACT:
a) 0,1%; 0) 7,4%;

B) 74%; r) 50%.

9./lu1s1 pa30aBJieHHBIX 3MYJIbCHI 2-T0 POJa XapaKTepPHbI CBOIiCcTBA:

a) TepModopes ¥ TepMONPELUITUTALIHS;

0) hochopecuenuus, TepModope3 U TEPMOTIPEITUTUTAITUS;

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

10.;i1st a3po3osieii XapaKTepHBI CBOWCTBA:

a) BBICOKAs CEUMEHTAITHS; ') OpOYHOBCKOE JBM)KEHHUE;
0) ciabvlii anexTpodopes; n) cnabast quddys3us.
B) CHJIBHBIN AIeKTpodopes;
Bompoc | 1 2 3 4 5 6 7 8 9 10
OTBET 1B, 2-|1a, 2-|A r B l-ae Tr A B |
a, 3-0 B, 3-0 2-1,%
3-6
4-B,11

2.2. TlepeyeHb TeM Tmpe3eHTANMii JJ8 TEKYIIEro KOHTPOJS YycmeBaeMocTH (10 BbIOOPY
NpenoaaBaTeIs)

Tema 1. [Ipenmer, 3a1auu 1 METOABI (PU3UIESCKON M KOJUTOMIHOW XUMHH U €€ 3HaYCHHE I (hapMalluu.
1. H.C. KypHakoB — ocHOBaTeNb (PU3UKO-XMMHUYECKOTO aHAIIN3a
2. H.H. BekeToB — OCHOBOIIOJIOKHHK (PU3NIECKON XUMUH
3. Brkiag B.®. AnekceeBa B pa3BuTHE QU3HMUCCKON XUMHH
4. T.I'pom u W.I'. bopiioB — ocHOBAaTEIM KOJUIOUIHOM XUMHUH
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5. Ponb oTedecTBEHHBIX W 3apyOCKHBIX YUEHBIX B pa3BUTHHU KoJmowmHou xumuu (A.B. Jlymanckwii, B.
OcrtBansg, [1.A. Pebunaep)

6. 3HaueHMe KOJUIOMIHOW XUMHHU B Pa3BUTHH (apMaiuu

Tema 2. OcHOBHBIC TIOHATHS M 3aKOHBI XUMHUYECKOH TEPMOINHAMUKA U TEPMOXUMUH.

1. AzeoTporrbsl

2. YcnoBusi paBHOBECHS NTOBEPXHOCTHOTO CJIOSI C OOBEMHBIMH (ha3aMu. DHEPTHS MOBEPXHOCTHOTO CIIOSI.
IToBepxHOCTHOE HATSKEHUE.

3. IloBepxHOCTHBIC siBIeHUS. Aare3us u kore3ws. CMmadunBaHWe M HecMaunBaHue. YpaBHenus IOnra u
rompe-tOnra.

4. KanwmuispHsle siBJIeHUs. IUCEpCHOCTD 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. HNonnple crmon Kak (haKTOp yCTOMYMBOCTH KOJUIOMAHBIX cucTeM. CTpoeHrne MUIEeIUTBhl JTHO(OOHOTO
30J151. DJIEKTPOKUHETUUECKUI TOTEHLIHAT.

3. BamsHue TemmepaTypbl, TPUPOABI PACTBOPUTENS, J00ABOK OIIEKTPOIUTOB HA arperaTHBHYIO
YCTOMYUBOCTD 30JIEH.

4. UngnddepeHTHbIe ANeKTpONUTH. BrusHue m00aBok WHAN(PGEPEHTHBIX DIEKTPOIUTOB HA
pacmpeneneHue norteHnuana B JOC w©  arperaTMBHyI0 yCTOWYHMBOCTH 305IeH. AJCOpOIMOHHAS
nepe3apsaka.

Tema 4. TepmoanHaMuKka (Ha30BBIX pABHOBECHIA

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

2. Kuneruka xoarymnsiui. OCHOBHBIE 3aKOHOMEPHOCTH. CKOPOCTH KOATYJIISIIHH.

3. Teopwus OpicTpoii koarymsaauu CmonyxoBckoro. [lepron koarymsamuu.

4. Teopust MeljIeHHOH Koaryssinuu Dykea.

Tema 5. TepmoauHaMuKa pa3z0aBICHHBIX PACTBOPOB.

1. Knaccudukamust OydepHbIX cHCTEM W pacTBOpoB. 3HadeHHE Oy(epHbIX CHCTEM sl XUMHU H
Ouoiorum.

2. OMynbcuu W ux kinaccupukanmg. OrmnpenesieHHe THIA OMYJIbCHH. Y CTOWYHBOCTD OMYJIBCHI.
OMynbraTopbl U MexaHu3M ux aedcteua. OOpaiueHue ¢a3 dMynbcuil. MeToasl MONyYeHUsT SMYJIbCUH.
[lensr.

3. MunennspHele KOJUIOMIHBIE CHCTEMBl. KpuThueckas KOHIEHTpalys MHULEII000pa3oBaHHsI.
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. Tlpupona cui, 0OyclaBIMBAIOMIMX aJCOPOLMOHHBIE B3aUMOJEHCTBUS. XHUMUYecKass M (QuU3HUecKas
agcopouusl.

Tema 7. DnexTpoxumMus

1. DnexTponHbIe MOTEHINAIBI

2. HMoHocenekTuBHbIE 3J1eKTpoAbl. llpumeHenue B Ouosoruu, Meauuuse, ¢apmauuu. CTEKISHHBIA
3IEKTPOJ

3. TNoTeHnMOMETpUYECKOE TUTPOBAHKE. 3HAUCHHE ITOTO METO/1a B (PapMaIneBTHUECKON MPaKTHKE

Tema 8. Kunetrnka XUMUUYECKHUX PEaKUN U KaTaIu3

1. YckopeHHBIE METO/BI ONIPENENIEHUSI CPOKOB T'OJTHOCTH JIEKAPCTBEHHBIX MTPETIapaToB

2. llenHble peakuu

3. PasButue yuenus o xatanuse (A.A. banangun, H.U. Ko6o3zes)

Tema 9. TepMoarHaMUKa NOBEPXHOCTHBIX SIBJICHUN

1. IloBepxHOCTHBIE sIBICHUA. Anre3us U kore3us. CMaunBaHue U HECMauUBaHUE.

2. Kammuispusle sienus. JJucnepcHOCTh U peakMoHHas CIOCOOHOCTb.

3. Ancop6uusi. OCHOBHBIE TIOHSITUS M OTIPEICIICHUSL.
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4. Tlpupona cwi, OOyCIABIMBAIOMINX aJCOPOIMOHHBIE B3aWMOJCHCTBUS. XUMUYecKass M (Qu3mdecKas
azcopoIus.

5. Meton ['nb6ca u Meron mosHOTO cojaepkaHus. [IoHATHE MONHBIX M U30BITOYHBIX AJCOPOLMH U UX
B3aUMOCBSI3b.

Tema 10. Kommongnas xumus kak Hayka. [Ipupoma, ximaccudukanys u oOIIe CBOWCTBA TUCIEPCHBIX
CHUCTEM

Anspo3zonu u ux coiictBa. [IpumeHeHue a3po3odeii B papmariyu

ITopomkn n ux cBoiicTBa. [Ipumenenne B hapmaruu

Cycnensnn 1 ux cBoiictea. [Ipumenenne B hapmanmn

[Tensr. [TacTel

. DMynbcHHU U UX CBolicTBa. [I[puMeHeHne B hapMaiiuu

Tema 11. MonexkyIapHO-KUHETUYECKUE U ONTUUECKUE CBOMCTBA KOJJIOUIHBIX CHCTEM.

1. 3akoH (pOTOXUMUYECKON 3KBUBAIICHTHOCTU DUHINTEITHA

2. Vonuts! 1 ux knaccudukanus. [IpumMeHeHne MOHUTOB B (hapMaliuu

3. [lpumenenne xpoMaTtorpaduu s NOTYUSHHS U aHATN3a JICKAPCTBEHHBIX BEIIECTB

4. T'enp-pumpTpanus

Tema 12. DiekTpUUeCKui 3apsl KOJUIOUIHBIX YaCTHUIl U JIEKTPOKUHETUICCKUE SIBICHUS

1. DnexTpodope3. IaexTpoopeTHUecKne METOABl HccienoBanus B ¢apmanuu. llpaktryeckoe
MIPUMEHEHHUE JIEKTPoocMoca B (hapManuu

2. Koamnepsamus. ['eneoOpa3oBaHue W CTyaHEOOpa3OBaHUE, BIUSHHUE pPa3IM4YHBIX (DAKTOPOB Ha ATH
TIPOLIECCHI.

3. CeoticTBa reneit u cryanei. Cunepesnc

Tema 13. YcTONUIMBOCTD U KOATYJISAIUS KOJUTOUIHBIX CUCTEM

1. Cnenuduyueckre 0COOCHHOCTH AUCIIEPCHBIX cucTeM. Kitaccuukanus AUCIIEPCHBIX CUCTEM.

2. XapaKTepUCTHKa CBOWCTB IUCIIEPCHBIX CHCTEM W OCOOCHHOCTH WX IOBeAeHUs. MoJeKynspHo-
KHHETUYECKHE CBOMCTBA M ONTHYECKHUE CBOMCTBA AMCIIEPCHBIX CUCTEM.

3. CenmumentannoHHO-Tu(Py3nOHHOE paBHOBecHe. [ HUICOMeTpUYecKas BBICOTA KaK KpUTEpUH
KUHETHYECKON YyCTOMYUBOCTH.

4. YcnoBus paBHOBECHS IIOBEPXHOCTHOTO €05 ¢ 00beMHBIMHU (hazamu. [loBepXHOCTHOE HATSHKEHHE
Tema 14. PasHbie K1acChl KOJUIOUIHBIX CHCTEM

Comobunu3anus 1 ee 3HaYeHue B (papmarun

Murnennsipable KOJTOUIHBIE CUCTEMBI B (papmariin

BricokoMouneKysipHbIe COeTMHEHHS U MX pacTBOpHL. [IpuMenenue B papmariim

[MonrambonuTe! 1 MX cBoicTBa. [10MMANEKTPOIUTHI U KX CBOMCTBA

Cunepesuc

. CenmnMmeHTanus U ee MpUMEHEHHUE TSl HCCIIeIOBAHNS KOJUIOUTHBIX CHCTEM

TeMH MPE3eHTAUA MOTYT OBITh MPEIIOKEHBI IPEToAaBaTeIeM W3 BBINIC MEPEUYHCICHHOTO CITUCKA, a
TaK)Ke 00YYarOIIMMCS B TIOPSJIKE JIMYHON MHUITUATHBEI 110 COTIACOBAHMIO C TIPSO IaBaTeIeM

arwdE

Sk wnE

2.3. l'[epeqeﬂb CUTYAIIMOHHBIX 3aJaY IJIfl TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

3agaua 1. BerauciureAH, AU, AG® u AA° nis peakuun
2C0O =2CO 1yt Oz ()
Ornpeaenure, BO3MOXXHO JIU CAMOIIPOU3BOJIBHOE IPOTEKAHUE PEAKIIMU [IPU CTAHIAPTHBIX YCIOBUSX.
Pemienne: Bocnonb30BaBUIMCh JIaHHBIMM, MPUBEACHHBIMU B [IpuiioKeHHH, paccuMTaeM TEemIOBOU
3 dexT peakuu Ipu MOCTOSHHOM JaBJICHIH:
AH®= ZnNiAH fupox — ZNiAH fucx=
= 2AH%co + AH% 02— 2AH%co2 =
= [2(-110,70) + 0] — 2(—393,51) = 565,62 xJI/MOJIb.
M3Menenue BHyTpEHHEN SHEPTUM CBSA3aHO C UBMEHEHHWEM SHTAJBIINU 3aBUCUMOCTBIO: AU°=
AH°— AnRT,
rae: AN — I3MEHEeHUE YnCiia MOJIeH ra3000pa3HbBIX BEIIECTB B XOJI€ PEaKIUH,
An=3-2=1;
R — yHuBepcanbHas razosas nocrosunas (8,314x10-3k/lx/mMonbeK);
T =298K.
CrnenoBaTenbHO:
AU%= 565,62 — 8,314x1020298 = 563,14 k/I>k/MOIIb.
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st pacuera AG® HaiiieM peaBapuTEeIbHO H3MECHEHHE SHTPOITHH:
AS%= 28°%0 + S°02— 28°co2 =
= (2x197,48+205,03) — 2x213,66 = 172,67 JIxx/moaneK.
Torna n3amenenue suepruu ['nb6ca OyaeT paBHO:
AG%= AH°— TAS%= 565,62 — 298172,67x10°= 514,16 kJI»/MOb.
Tenephb onpeaeuM U3MEHEHHE SHEpTHH [ enbMroblia;
AA%= AU°— TAS®=563,14-298172,67x10°= 511,68 xJ{x/M0Ib
IMonoxutenbubie 3HaYeHust BeanunH AG’ n AA° yKa3bIBalOT Ha TO, YTO NPH CTAHIAPTHBIX YCIOBHUSIX
peakius He OyIeT CaMONPOU3BOIBHO HITH B TIPSIMOM HarpaBlICHHH.

3apaua 2. Jlnsa peaknun KpeKWHTa METaHa
CHs ) = C @+ 2Hyr) + AH;
Ucnons3sys nannbie [punoxkenns, paccantatbh AG%9s 1 AA%0s. Onipenenurs,
BO3MOKHO JI CAMOIIPOM3BOJIBHOE IIPOTEKAHUE JAaHHOW PEAKLUH IIPHU TEMIIEpaType
298 K.
Pemenue:
1) Bocnonp3oBaBmmck ganasiMu [IpumosxeHust
(AG tcha oy = - 50,85; AG%¢c )= 0; AG%f2 () = 0 KJI5K/MOJIB),
paccunraem AG’(u3menenue sueprum I'n66ca)
AG%= 20 AG® fupox - 2Ni AG®f uex = AG%f cry + 2 AG® 12 - AG  rcma () =
=0+ 2-0-(-50,85) =+50,85 xJ[x
2) Jlns pacuera AA%Bocmionb3yemes cootHomenreM mesxay AGlu AAY:
AA%= AG’— AnRT,
rae An — u3MEHEHHE YKcIia MOJIEH ra3000pa3HbIX BEIIECTB B XOI€ PEaKIty,
R - yHuBepcanbHas ra3oBasi MOCTOSHHAS
Haxomum An: AN = Nypon - 2Nuex =2 -1=1
Orcroza:
AA%=50,89 - 1- 8,314 - 103 298 = 48,41 KJIk,
T.K. AG%9 u AA%0s > 0, To npu 298 K  HEBO3MOMKHO CaMONPOM3BOILHOE MPOTEKAHHE JAHHOM
PpC€aKknuu B IMIpAMOM HallpaBJICHUU.

3agaya 3. Jlns peaknuu KpeKMHra MeTaHa
CH4 = C @+ 2Ha + AH

Paccuurats AH, Mcronb3ys 3HaueHME CTaHAAPTHBIX TEMIOT cropanus BemecTs (1 [x/Momb): AH; cua ()
=-890,31; AH% ¢ () = -393,51; AH% 112 (- = -285,84
Onpenennuts 3K30- WIM SHAOTEPMUUIECKON SBISIETCS JaHHAS PEAKIIHSL.
Pemenne: B coOoTBETCTBHH CO cleCTBUEM 3aKkoHa ['ecca:
AHOr = Zni AHOC ucx. ~ Zni AHOC npox. —
= AH®% cna ¢y — (AH % ¢ (1 + 2 AH 112 () =
=-890,31 - [-393,51 + 2- (-285,84)] = +74,88 ]Ik
T.k. AH%> 0, peaKu SIBISIETCA SHIOTEPMUUYECKOM.

3agaua 4. Hamummure ypaBHEHHE pPEakUUH CropaHus MeTaHa.BBMMCIMTE CTAaHIAPTHYIO TEIUIOTY
00pa30BaHMs METaHa, €CIIM €r0 CTaHAapTHAs TEILIOTa CrOPAHHUS
AH®. = -890,31 x/Ix/Monb
IIpoayKTHI CropaHKst UMEIOT CJIELYIOLIUE TEIIOTH 00pa3zoBanus (kJJK/Moin)
AH% Cco2(r) = -393,51; AH% H20 (x) = -285,84
Pelenue:
Hanuinure TEpMOXMMHYECKOE YPABHEHUE PEAKIIUM CTOPAHKS METaHA
CHay +202 ) = COs 1)+ 2H20 () + AHY
B COOTBETCTBUU CO cleICTBUEM 3aKkoHa ['ecca:
AH’= zniAHOfnpon. -2 NiAH ex. =
= (AH%co2 1+ 2 AH % 1120 () — (AH % cpa (ry + 2- AH% 02 (1) )
C apyroii croponst: AH% = AH% cua )
Torma: AHC cua = (AH% coz (ry+ 2 AH % 120 () — (AH % cha 1y + 2 AH % 02 (n);
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-890,31 = (-393,51 + 2- (-285,84) ) — (AH% s ¢ + 2 - 0);
- 890,31 =-393,51 — 571,68 - AH% c ()
AHOf CH4 (r) = -74,88 KI[)K/MOJ'II:.

3agaua 5. VMcnons3ys ypaBHenue Kupxrodda ams HeOOMBIIIOro TeMIIEpaTypHOTO HHTEPBAIa PACCUUTATH
TeTToBOM A PEeKT peakImu

CH30H 1 +3/2020n=CO2r)+2H20)

npu temneparype 500K u maBnennn 1,0133x10° Ia.

Pemenne: [To qaHHBIM NPUIIOKEHUS CHaYaJIa paCCYMTHIBACM TEIUIOBOM ekt peakimu npu 298K:
AHC 208 = (AH% co2 + 2 AH% h20) — (AH % chzon +3/2AH% o2) =

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

3uast AH® 298, MOJkHO TI0 ypaBHeHHIO Kupxrodda paccuntats TernoBoit ad ekt peakuun npu S00K:
AH® 12 = AH11 + AC®(T2 - T1)

rae AC°p — U3MEHEHHUE TEMIIOEMKOCTH B X0/ peakuu. Ero MOXKHO ONpeieiuTh TAKUM 00pa3oM:
Acop = 2ni(:pinpou. - Zr]i(:pi Hex. —

= (C°co02 + 2C°pr20) — (C°pcrson — 3/2 C%02) =

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

Y 3HAYHUT, TerIoBoi 3 dexrt peakiun mpu SO0K paen:

AHC 500 = AH% 298 + AC°,(500-298) =

=-676130 + 17,1x202 = 672676 dx/monb = —672,676 xJ[x/MOIb.

3agauya 6. 3Havyenne cranmaptHOU SHeprun [ mO6ca AG® peakinu
CH3COOH(r)+C2H50H(r)=CH3COOC2H5(r)+H20(r)
paBHo —3,434 xJI>x/Monb. Beraucnure koHcTaHThl paBHOBecHs K, u K. Kakos Oyzaer coctaB paBHOBECHOM
PEaKIMOHHON CMECH, €CITH B PEAKIIHIO BBEICHBI | MOJIb KHCIIOTHI U 2 MOJISI CIIPTA?
Pemenne: Bocnonn3yemcs cootnomerreM AG%= — RTINK, u3 koToporo moaydaem
AG% - 3,434
InK,=— =— = 1,386
RT 8,314x10°x298
u 3Haunt K,= %% = 3,9989 ~ 4.
K.=K,(RT)™", a Tak kak An =2 — 2 =0, to K. = K,= 4.
Jns Toro, 9ToOBl OTBETUTH HA BOIMPOC O COCTaBE PABHOBECHOM PEAKIIMOHHON CMECH, HEOOXOIUMO B
o011eM BHJIE MPOAHATM3UPOBATH HAYAJIbHBIM U PABHOBECHBIH COCTaB PEaKLIMOHHON CMECH:

CH;COOH + CyHsOH = CH3;COOC;Hs + H>0O
HcxonHblit 1 2 0 0
COCTaB, MOJIb
PaBHoBecHbII 1-x 2—x X X
€OCTaB, MOJIb

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

Y pelIM ypaBHEHUE OTHOCUTEILHO X:
x?=(1-x)(2-x)= 4; x?=(2-3x+x%)=4; x*=8-12x+4x?, 3x>-12x+8=0
D=+ 144-96=6,928; 1 3HaYUT
12 + 6,928 12 - 6,928
X =—— =315 moms1; X2 = ———— = 0,845 mous.
6 6

3HayeHue = 3,15 Moi1.X1 He uMeeT GU3NIECKOro CMbIC/a (Tak KakK U3 2 MOJICH CIIUPTa HEJb3s HOJIYYHTh 3
MOJISL dTHJIAIleTaTa) U OoTOpachiBaeTcs. TakuMm 00pa3oM, COCTaB PEAKIIMOHHOW CMECH MPH PaBHOBECUU
OyJIeT cilemyroIuM:

YKCYCHOM KUCJIOTHI: 1-0,845 = 0,155 Mo,
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CIHpTA:
ITHJIALIETATA!
BOJIBI:

2-0,845 = 1,155 moms,
0,845 mouns,
0,845 momns.

3agaua 7. Bripazure m3BeCTHBIM BaM crtoco0oM KoHIteHTpanuto pactBopa 10 T NaCl B 100 mit (T) BOIBI.
B kauecTBe crmocoO0B BBIpaKEHUS] KOHIICHTPAIH UCTIONB3YHTE:
1) MOJAPHYIO BECOBYIO KOHIICHTPAIHIO (MOTSIBHOCTD);
2) MOJSPHYIO 00BEMHYO KOHIICHTPAIHIO (MOJISIPHOCTB);
3) HOPMaIBbHOCTDH (MOJSIPHYIO KOHIICHTPAIMIO SKBUBAJICHTA) ;
4) MosUTbHYIO (MOJIIPHYIO) JIOJIO;

5) rup;
6) BeCOBOIi IIPOIIEHT;
7) 4mMcio TpaMMOB pacTBOopeHHoro BemiectBa Ha 100 r© pactBopurens (kodddurmeHTt
PacTBOPUMOCTH NP TAHHBIX YCIOBHSIX).
Peuenue:
O6o3nauenne|HazBanne u onpeneneHue
C MonsipHast  BecoBasi ~ KOHLEHTpauusi (MOJSUIBHOCTB) -  YHCJIO  MOJIEH
" pacTBOpEHHOrO BewecTsa, npuxoasieecs Ha 1000 r pacTBopUTes.
C Monsprass 00béMHas KOHIEHTparus (MOJSIPHOCTB) - YHCIO  MOJeH
M N
pPacTBOPEHHOTO BEIIECTBA, CofieprKaleecs B 1 TUTpe pacTBopa.
Ch(n) HopManbHOCT - 4YHCIO TIpaMM-KBHUBAJEHTOB pPACTBOPEHHOTO BEIECTBa,
) cozep:karieecs B 1 1urpe pactBopa.
N MonpHast (WM MOJIIpHas) A0JA - 4YUCiIo Mosied pllcTBOl/€HHOrO BeIlecTBa,
npuxojsiieecs Ha 1 Mok pacTBopa.
T Tutp - umMcno rpaMMOB pacTBOPEHHOIO BEILIECTBa, cojeprkamieecs B 1 mi
pacTtBopa.
P BecoBoii npoueHT - yicao rpaMMoB pacTBOPEHHOT'O BEILECTBA, COEpIKaIIeecs B
100 r pacTBOpa.
A Uucno rpammoB pactBopéHHoro Bllmectlla, npuxoasmeecas Ha 100 1
pacTBoOpuUTENS.

Ecnu 0003Ha4YUTh:

C) - SKBUBAJICHTHBIN BEC PpacTBOpPEHHOTO BEILIECTBA;
M - MOJICKYJISIPHBIN BEC PacTBOpEHHOTO BEILIECTBA;
Mp - MOJIEKYJIIPHBIN BEC pacTBOPUTEILS;
n - YHUCIIO rpaMM-3KBHUBAJICHTOB B 1 MOJIb pacTBOPEHHOTO BEIIIECTBA;

P - mIOTHOCTH pacTBOpA, TO:

NNacl * M’ o (1

NNaci= Mac/Mnaci=10/23+35.5=0.17 mouns;
000 r) 0.17 + 1000
= = 1,7 moa5/1000 T;

1) Cn =

Mu20 100
Naci * 1000 Mo 0.17 1000
2) CM = mmmmmmmm o T = 1,7 Mmons/n
100 Mt (V HZO) 100
T+ 1000
3) CN = ==m==mmemmmeen-e =; Cn= 1,7 3kB/7
6]
TaKXe BO3MOXKEH pacueT HOpMaIIbHOCTH PacTBOpPa 1O clieayroleit Gopmysie:
m X
CN = =-mmmmmmmmmemeeee , rne
9 100

m — Macca, r; X - MaccoBas g0i1s, %; O - PKBUBaJICHTHAsI Macca, I/T-3KB.

NNaci * N’H20 (1 MOJIB) 0.17 1
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AN = oommmmemmmemro oo =  Mppa™ Niecrt Nirzo ;N = 0,033

np—pa 5+0.17
Mnaci® V H20 (1 M) 10 1
5)T= = ; T=0,1 /M1
V h20 100
MNacl 10
6) P = = e ; P=9,09%

Mu20 + Mnacl 100+10
7) A =mnaci/ M120; A=0,11/100 r Bozb

3agaya 8. B 100 r Boas! pactBopeHo 1,53 r riauuepuna. JlaBinenue napa Boas! mpu 298K pasno 3167,2
H/m?. BelumcnuTe: a) HMOHMKEHHE JABJICHUA Hapa BOIABI Hal PACTBOPOM; 0) TEMIIEpAaTypy KHIICHHS
pacTBopa; B) TEMIIEpaTypy €ro 3aMep3aHus; T') er0 OCMOTHYECKOE IaBJICHHE.
Pemenue:

a) B coorBercTBUM C 3aKkOoHOM Paysst OTHOCHTENBHOE MOHM)XEHHE NAaBJICHHUS PaBHOBECHOIO C
pacTBOpOM Iapa paBHO:

= = Xl'ﬂl

riae Xy — MOJIBHAS IOJISI TJIMIIEPUHA B PaCTBOPE.
Xrs = Neal (Nest Nioger), TAE N — KOJTMYECTBO BEIIeCTBa (MOJIB).
Neon=100/18 = 5,555 moib; N=1,53/92 = 0,017 monb;

3Hauur, Xrm=0,017/(0,017 + 5,555) = 0,003,
¥ TOTIa Ap/3167,2=10,03; AP =95,02 Ila.
0) IloBblmieHMe TeMmepaTypbl KHIIEHHS PAcTBOpPa HEDJIEKTPOJIMTA MOXKHO BBIYHCIUTH II0
30YIITHOCKOTTNIECKOH hopMmyie:
K,m 1000
ATKI/IH =
Ma

rne K, — s0ymmockonuyeckas KOHCTaHTa pacTBoputels (st Boael oHa paBHa 0,52); m — macca
PacTBOPEHHOTO BEIIECTBA B TpaMMax; M — ero MoJsipHasi Macca;
a — Macca pactBopurens B rpammax. OTcrona

0,52x1,53x1000
AT = =0,086°.
92x100

Crie1oBaTesbHO, TEMIIEPATypa KUIeHus pacTBopa OyaeT pasa 100,086°C.
B) IloHmwkenue (mempeccus)  TeMIepaTyphl 3aMep3aHMs pacTBOpa PAaCCUUTHIBAETCS IO
KPHUOCKOTTHIECKOU popmyrie:
K«m 1000
AT321M: -
Ma

rae Ki—kpuockonmdeckasi KOHCTaHTa pacTBOPUTENS (11t BosI 1,86):
1,86¢1,53¢1000
ATy = =0,309°
92100

CrenoBarenbHo, pacTBop Oynet 3amep3ars npu —0,309°C.
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r) B COOTBEICTBMM ¢ 3akoHOM Banr-Todda ocMOTHYECKOE JaBICHHME B PacTBOPAX
HEDJIEKTPOIIMTOB MOKHO PACCUMTATE 110 YPABHEHHIO
nt = CRT,
rae C — MoJsipHas KOHLIEHTPAILKs PAacTBOPA.

IIpu nepecuere B cucteMy CH KOHIEHTpalus [OIKHA OBITH BhIpaxkeHa B Mojb/M°. Cumuras
IUIOTHOCTh PACTBOPA PABHOM IIIOTHOCTH BOJIBI, TIOIYYHM:

1,53¢1000
C=———=0,17 Mmons/n = 0,17x10° monn/™m>.
90100

Torna
n=0,17x10%8,314298 = 4211872 I1a (= 4,2 atm).

3agaya 9.
PaccunraiiTe 0OCMOTHMYECKOE NABICHHE BOJHOIO pacTBOpa XJOpHAa Kanblus ¢ KoHUeHTpauuenr 0,05

MoJ1b/11 ipu Temmeparype 37°C. CTeneHp IUCCOLMaym
(nonmzanuu) CaCly paBHa 97%. KakuM 3TOT pacTBOp SBIISIETCSI IO OTHOIIEHHIO K IJIa3Me KPOBH: TUIIO-,
TUIIEP- WM U30TOHUYECKUM ?
Pemenue:
OcMOTHYECKOE AaBIICHUE PACTBOPOB AIICKTPOJIUTOB PACCUMTHIBACTCA MO ypaBHEeHHUIO BauT - [odda:
Toew= LCRT,
rae 1 - u30ToHuYeckuii kodddumnuent Bant — ['odda
C — KoHIeTpalus pacTBopa ( MOJB/J1, MOIIL/M° )
R — yHuBepcanbHas ra3oBast MOCTOSHHAS
T — remnepatypa, K

Pacuer . 1=1+a(v-1),
rZIe O - K&XKYyIIascs CTENeHb JUCCOIHAIMN AIICKTOPINTA
V - YHCJIO YacTHIl (MOHOB), Ha KOTOPBIHIMCCOLIMUPYET MOJIEKYIIa
snextpomura CaCl¢> Ca?* + 2CI
(v=3); 1=1+097(3-1)=1+194=294
Toew= LCRT = 2,94 - 0,05 - 0,082 - 310 = 3,74 aT™m.
WIK:  Toew = 2,94 - 0,05 - 10% 8,314 - 310 = 378868,98 na
T.K. Tocw p. CaCla= 3,74 aTM<TocuIlIa3MBI KpOBH (7,6 aT™M)
CrieioBaTeNibHO 3TOT PACTBOP THITOTOHUYECKHIA.

3agaua 10. PaccuuraiiTe KOMMYECTBO BOASHOTO IMapa, HEOOXOAUMOTro Ui meperoHkn 10 Kr aHWiInHAa,
€CIIM CMeCh aHWIIMHA C BOJIOW Npu atMocdepHoM aaBieHud kuruT nipu 98,4°C. TIpu 3Toit Temmeparype
JTlaBJieHHe BOSTHOTO Tapa paBHo 94605 Ila.
Pemenne. KosdpdunueHr pacxoaa mapa Ms/M, Npu MeperoHKe ¢ BOJASHBIM MapOM PaCCUUTHIBAETCS IO
YPaBHEHUIO:

meBMB

mapaMa

rac Mg 1 My—MaCChI BOJbBI WM aHHWJIMHA, MB nu Ma — MO.HSIpHI)Ie MacCChbl BOJBI W aHWJIIMHA, pB 158 pa —
napuyaibHbIE TABJICHHUS MAPOB BOJIBI U aHMIIMHA MIPH TEMIIEPAType MePErOHKH.
Pa HAXOAMTCS C TIOMOIIBIO 3aKOHA J[abTOHA KaK Pa3HOCTh MEXIy HOPMAaJIbHBIM aTMOC(HEPHBIM
JTABJICHUEM U Py.
pa = 101325 ITa — 94605 ITa = 6720 Ila.
Orcrona:
m;9460518 2,72

= = =272
m.67200931

CreoBaTeNbHO, IS TIEPETOHKU 1 KT aHWiHA TpeOdyeTcs 2,72 KT BOASHOTO mapa, a Mg 10 Kr aHuimHa
ero no”agoourcs 27,2 Kr.
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3agaua 11 . PactBop, coneprxamntuii 0,8718 Moib/1 TpocTHHKOBOTO caxapa, mpu T = 291K, n30ToHNYEH ¢
pactBopoM xsopuaa Hatpus, coxepxkamuMm 0,5 moaw/nm NaCl.Paccuuraiite: a) W30TOHWYECKHH W
OCMOTHYCCKHI KO3(PPUIIMESHTHI [T XJIOpUAA HATPUST; 0) KaXKYIIYIOCS CTEIICHb €ro JUCCOIHAIUY,
Pemienue:

a) [lia pacTBOpa caxapa OCMOTHYECKOE JIaBJICHHE PAcCUMThIBaeTCA M0 ypaBHeHHI0 BaHT-I'odda
st Heanektponutos: w1 = CiRT; a must pactBopa NaCl mo ypasHenuro st a5ekTponuToB: m2 = iCoRT,
rae i—M30ToHnYeCKHid Ko puiueHt. Tak Kak OCMOTHUYCCKHE JIAaBJICHHST PACTBOPOB PABHbI, T.C. 11 = T2, U
snaunt C1RT = iCoRT.

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

ITo BeMUHMHE H30TOHUIECKOTO KO3 DHUITNEHTA paCCUUTHIBAEM OCMOTHIECKUH KO3 HHUITHEHT (-
g=ilv=1,7436/2 = 0,8718,
TJI€ V— YKCII0 HOHOB, 00Pa3yIONIMXCS TPH JTUCCOIMAIINN OHON MOJICKYJIBL.

0) Kaxxymyrocs cTeneHb JUCCOMMAIINY O, BBIYUCIISEM C TIOMOIIBIO YPAaBHEHUS, CBS3aBIOIIECTO €€ C
HU30TOHUYECKUM KO3 (DUITUCHTOM:
i=1+o(v-1);

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

3agaua 12. Jlng npelOTBPALLECHUS YaCTHUYHOrO PAa3IOKEHHUS JIEKAPCTBEHHOrO Ipernapara B KUIISAIIEM
BOJIHOM PacTBOpPE MPH OTTOHKE BOJBI HEOOXOIMMO MOHU3UTH TeMIeparypy kurneHus Ha 20°. Beruucnure,
KaKoe JaBJIeHHe MIPH 3TOM HaJI0 TMOJIeP)KUBATh B TIEpErOHHOM ammnapate. Temnora ucnapeHus BoJsl
40660 II>x/Monb.

Pemenue: Vcnonb3yem 11 pacueta ypaBHeHue Knanelipona—Knaysuyca:

pZAHch. (TZ - Tl)

In

piRT1eT,

Cuuras, 4yTO TeMmnepaTypa KUIIEHUS pacTBopa |2 MPH HOPMaJIbLHOM atMocgepHoM aaBieHuH p.=101325
I[Ta pasua 100°C (373K), momcraBuM 3HA4YCHHUS:
10132540660(373 — 353)
In = o =0,7428.
p18,314 353373

orcioza Inp1=1n101325 - 0,7428 = 11,5261 — 0,7428 = 10,7832,
¥ 3Ha4MT, TpeOyeMoe aapienue p1 = 8107832 = 48204 Ia (0,47 at™.).

3anaua 13. Paccunraiite o6bembl 0,1 M pacTBOpOB yKCYCHO# KHCIIOTHI U alieTaTa HaTpusl, HEOOXOJUMEbIe
Jutst ipurotoBienns 20 mu arieratHoro 0ydepHoro pactBopa ¢ pH = 4.
Pemenne. Tak Kak KOHIIEHTPALMK PACTBOPOB OAMHAKOBBI, PACUYET BEIETCS 110 yPAaBHEHUIO:

VC.O.CC.O.

pH=pKi + lg——,
VC.K.CC.K..

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

Vco. U Ve — COOTBETCTBEHHO 00BEMBI PACTBOPOB COMPSDKEHHBIX OCHOBAHUS M KUCIOTHL. OTCrona npu
CC.K. = CC.O. :

I9Veo/Vex =pH - pKa=4 4,74 = -0,74; Vo /Vox =100 =0,18.

Tpunumas V.o = 20 — Ve, nomyunm (20—Vei )/Ve = 0,18;

OTKy/1a 00BEM PacTBOPa YKCYCHON KHCHOTHI Ve = 16,95 M1, 1 00beM pacTBopa auerara HaTpust Vo, =
20 -16,95 = 3,05 M.

3agaya 14. 13 1 1 BoxHOro pacTtBOpa, colepskaiiero 1 r moja, Moj 3KCTParupyrT CEPOYIIIEPOAOM.

KoadduiueHt pacnpenenacHus noaa MexIy Boaoi u cepoyriepoaomM paeer 0,0017. Paccuuraiite:

a) Maccy Moja, OCTaBIIETOCs B BOAHOM PacTBOPE TOCTIE OJHON OTEpaIiy IKCTparupoBaHus oobemMoM 40
MJI DKCTpareHTa;
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0) Maccy noja, OCTaBIIETOCS B BOJHOM PacTBOPE TMocie 4-X KpaTHOTO 3KCTPAarupoOBaHUs MOPIHAMH 110 10
MJI CepOyTIepoaa;

B) Maccy Hoja, KOTopasi U3BJICUETCS CEPOYIIIEPOJIOM B citydasx (a) u (0);

T) CTENICHb M3BJICYCHHS MOJIa B citydasx (a) u (0);

JI) Y9UCIIO OTepalyii SKCTparupoBanus mopriusmu mo 10 mur cepoyriepoma, HEOOXOIUMBIX, YTOOBI
M3BIIEYh U3 BOJHOTO pacTBopa 97% nona.

Pemenmne.

a) Bocrionme3yemcst ypaBHEHHEM TSI OHOKPATHOMN 3KCTPAKITHH:

KV:  1e0,0017¢1000
M1= Mo = =0,041r,
KV1+V2 0,00171000+40

rae K — ko dummmenT pacnpeneneHus pacTBOPEHHOTO BEIIIECTBA;

Mo — Macca noja (T) B UCXOAHOM BOJTHOM PacTBOPE;

M — Macca nojia, OCTaBILErocs B BOJHOM pacTBope (paduHare) mocie
OIHOKPAaTHOH OTEpaIiH SKCTPAaTUPOBAHHS;

V1 — 00beM HCXOAHOTO BOJTHOTO pacTBopa (Min);

V> — 00BeM dKCTpareHTa (M) B OJHOM OTepanuy SKCTparupoBaHHus.
0) B cimyyae MHOTOKpaTHOM IKCTPaKIUX B pa)MHATE OCTAETCS

KV1n 0,0017e1
P — S Y S — = 0,00044 r,
KV1+V, 0,001741000+1

re N— YHcIIo oneparuii| SKCTpaupoBaHUsL.
B) IlepeiiAct B SKCTpakT Ipy YEeTBHPEXKPATHOM IKCTparupeBaHUN
m, = mg—m =1 — 0,00044 = 0,99956 r.
Maccy 5KCTparupoBaHHOT'O BEIIECTBA MOXKHO PACCUUTATH U C IIOMOILBIO APYTOro YpaBHEHHUS:

F) CreneHpb W3BJICUEHUS BBIYMCINM KaK OTHOIIEHHE MAaCChI nojaa, nepeueauiero B 3KCTPAaKT, K
Macce ero B HICX0JIHOM BOJIHOM pacTBope. B nepBom ciydae:

KV 0,0017¢1900 4
m=mp [1- ] =1e[1 =0,99956 r
KV1+V, 0,00171000 + 10

a1 = (1-0,041)/1 = 0,959 umu 95%;
BO BTOPOM CJIy4ae:
a2=0,99956/1 = 0,99956 wiu 99,956%.
n) YUncmo SKCTpakI|il I TOCTIDKEHUS 3aJaHHOW CTeNeHW u3BiedeHus mnpu V=10 mi, Haiigem c
MTOMOIIIBIO YPABHEHUS, CIIOJI30BAHHOTO B II. (B):

KV,

a=m/my=1-(——); 0,97=1-0,145"; 0,03 =0,145".

KV1+V;

Otciona
g 0,03 =n1lg 0,145; n=1g0,03/lg 0,145 = (-1,5229/-0,8386) =1,82.
T.e. uncio skcTpakiuii paBHo a8yMm (1,82~2).

3agaya 15. Beruuciuth JaBieHrue, HEOOXOAMMOE JUIsS TIOHM)KCHUS TEMIIEpPaTyphl 3aMep3aHusi BOJBI Ha
1°,u Temmneparypy, Mpu KOTOpoil OyAeT MIaBUThCA Jied NMpH HOoBbIeHHH AasieHus Ha 1 atM. [Ipu 0°C
ylenbHas TeIUIoTa MiaBleHus nbaa pasHa 333,5x10% JIx/kr, minotHocts Boabl 0,9998x10° kr/m?,
WI0THOCTB Jbaa 0,9168x10% kr/me.

Pemenue: Vcnomssyem ypaBHeHme KiameidpoHna mis ¢a3oBBIX NMPEBpAIICHUH B OJHOKOMIIOHEHTHBIX
CHCTEeMax:
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ApL

AT TAV

rae Ap/AT — usMeHeH#e AaBiacHus (a30BOTO MPEeBpalCHUs TIPU U3MEHEHUH TeMIiepaTyphl Ha 1 rpaayc; L
— ynenbHas TemioTta (azoBoro mpeBpamienus npu temmeparype T; AV = (Vi — Vi) — H3MeEHeHue
yaensHoro oobema mnpu (pa3zoBoM mepexoe.
VY nenbpHbIe 00bEMBI — BEIMYUHBI O0OPATHBIEC TUIOTHOCTH, CIIEA0BATEIHHO:

V,=1/9,998x10%=1,0002x10% m%/kT;
V.x=1/9,168x10%=1,0908x10 3 m*/kr;
u AV=1,0002x102%—1,0908x10 %= —-9,06x10° m%/kr;

Ap 333,5x10°

= = -134,8x10° ITa/K
AT 273(-9,06x10°°)

3HaK «MUHYC» YKa3bIBaeT Ha TO, YTO JJISl YMEHBIICHUS TEMIIEPaTyphl KPHUCTAJUIU3AIUA BOJBI (HIIH
TUTABJICHUS JIbJIa) JIABJICHUE JOJDKHO OBITH MOBBIMIEHO. CIlieOBATENbHO, A TIOHHKCHUS TEMIIEPATYPhI
3amep3anus Boabl Ha 1°C HeoOX0aUMO JaBieHue ToBICUTh Ha 134,8x10° ITa (umu 133 atm), T.e. moBeCTH
ero 70 134 atm.

H3menenue temmeparypbl (a3oBOro rnepexojia Mpy W3MEHEHWH JABIICHHs HA CIMHUIYYy Halgem C
MOMOIIBIO MPEOOpa30BaHUsl yPABHCHUS:

AT 1
= =-0,0074x10° K/I1a;
AP —134,8x10°
AT 1
A —=——=-0,0075 K/aTmMm;
AP 133

CHe]lOBaTe.HBHO, IIpY NOBBIIICHHUU JABJICHUA Ha 1 aTM TEMIICpaTypa IJIaBJIICHUA JIbJlJa YMCHLUIACTCA Ha
0,0075K u cranoBurcs paBuoit —0,0075°C.

3amaua 16. VaenbHas snektpuueckas nposoaumocts 0,175 M pactsopa ammuaka pasua 4,76x10* Om
lem™. TlopemwxrocTs MoHOB NH4* 1 OH™ mipu 25°C cooTBeTcTBEHHO paBHbl 73,5 u 198,3 Om ‘em?mons .
Paccuuraiite MOJSPHYIO NPOBOAMMOCTb, CTENEHb M KOHCTaHTy WMOHHM3alMHM aMMuaka, ero pKp,
KOHIIEHTPAIIMIO HOHOB BOJIOPOJIA B PacTBOPe U ero pH.
Pemenue: VienbHas N W MONSApHas A 3JIEKTPUYECKUE MPOBOJMMOCTH CBSI3aHBI MEXIy COOOM
COOTHOLIEHHEM

N 1000

A RR—

C

rae C — koHeHTpanus B MoJs/1, 1000 — nepecueTHbIi KO3()(GHUIMENT U3 IMTPOB B CM°.
PaccuunTbiBaem A:
4,76x10*1000
A= =2,72 Om tem®monn
0,175

CrerneHb MOHM3AIMM O MOYKHO BBIYMCIHTH C TMOMOIIBIO OTHOMICHUS O=A/Aw, TJAEC Aw — MOJSPHAS
MIPOBOJAUMOCTh IPU OECKOHEYHOM Pa3BEACHUHU, KOTOpask pacCUMThIBACTCS 10 3akoHy Kombpayiia: Ae= A+
+ A (A+ ¥ A_— NOJBMKHOCTH HOHOB):
Ao =73,5+198,3 =271,8 Om ‘cm?Mmonp*
Orcroma o =2,72/271,8 =0,01.

B cootBercTBUU ¢ 3ak0HOM pa3BeneHust OctBanpaa K = o2C/ (1-a), e

K — xoHcTaHTa moHM3aIMy 3JeKTposnTa (B 1anHoM ciaydae K =Ky
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aMMHaKa);
C — KOHIIEHTpanwsl, BRIpAXKCHHAS B MOJIB/I.
Haxomum Kop: Kp=0,0120,175/(1-0,01) = 1,77x10°5,
OTCIOZA pKp = IgKy, = 4,752.
Konnenrpamus nonos OH™ B pactBope Oynet paBHaoC:
Con_=0,01¢0,175=0,00175 moins/m.
Otrcroma pOH = —-190,00175=2,76 wu, 3naunt, pH=14-2,76 =11,24.

3agaya 17. Hammcate ¢opmyiy raipbBaHHYECKOTO JIIEMEHTa, COCTOSIIETO W3 MEIHOTO 3JIEKTPOoja,
MOTPYKEHHOTO B pacTBop cynbpara menun ¢ akTuBHOCTHI0O 0,01 M W IHMHKOBOTO 3JEKTpoOAa,
MOTPYKEHHOTO B PACTBOP XJIOPHJIA IIMHKA ¢ akTUBHOCTHIO 0,02 M.
Pemenne: OnNoOpHBIM TNPU  COCTABJICHUU  (QOPMYJIBI  TaIbBAaHMYECKOTO  AJIEMEHTA  SIBIIICTCS
3JIEKTPOXUMHUUYECKUHN Psifi HAPSKEHUH METAJJIOB, IPUBEICHHBIM HIDKE:
DNEKTPOXUMUYCSCKHUI PsiT HAPSHKEHUI METaJLIOB
Li K BaCa NaMgAIMnCrzZnFeCoSnPb H; CuHgAgAuU
Ocia0seHHe BOCCTAHOBUTEIBHBIX CBOMCTB (AKTUBHOCTH) CJIEBA HANIPABO

Qdopmyrna HauyMHAETCS CO 3HaKa MHHYC B KPYIJIBIX CKOOKaX, 3aTeéM yKa3blBaeTCs MeETalll,
H&XOHHMHﬁCH CJICBa B pAdy HaHp}I)KeHI/II\/'I, B Hy.]]CBOﬁ crenenn okucieHus. CtaBuUTCS BCpTHUKAJIbHAA
YyepTa, UMEIoIasl 3HaYeHHE TPAHHUIIBI paz/iesia MeX1y METAJUIOM U MOHOCOJepXkKallliM pacTBOpOM. 3a Hel
yKa3bIBaeTCsl akTHBHBIA WOH. Jlanmee cremyeT BepTHKajbHas NBOHHas depra, oOO3HAdYAIOMmas TPAHHILY
MEXIY OBYMS MOJYdJIEMEHTAMH M TOKa3bIBarollast, 40 JUQQy3HbIH MOTEHIHAN yCTpaHeH. 3a ABOHHON
yepToii (B 3CpKAJILHOM TIOPSJKE) YKa3bIBaCTCA AaKTHUBHBIA HMOH BTOPOTO IOy JIEMEHTa U, uepe3
ONIMHAPHYIO BEPTUKAJIBHYIO UYEpPTy, METAI B HYJIEBOM CTENEHW OKHUCIICHUS, HaXOIAIUNCA B
AIIEKTPOXUMHYECKOM DSy CIIpaBa. 3a HUM CJEIyeT 3HaK «IUTIOC» B KPYTIBIX ckoOKax. [lom xaxkasiM u3
AKTUBHBIX MOHOB NOAIMCBIBACTCA COOTBCTCTBYIOIIAd €MY AKTUBHOCTH M3 YCJIOBHA 3adavu. Koneunsrit
pe3ynbTaT MOIHKEH BEITIISACTH CISAYIONIM 00pa3oM:
(1) Zn°| Zn* || Cu*" | Cu° (4)
0,02M 0,01M
[IpumeuaHue: BMECTO aKTMBHOTO MOHA IMO3BOJUTEIILHO YKa3bIBaTh TAKKE M IMOJHYIO OpyTTO (hOpMYyITy
COITH, B PACTBOP KOTOPOM MOTPYKEH COOTBETCTBYIOIIUH SIEKTPOI.

3amaua 18. Paccuuraiite snekrpoanbie noteHimansl, JJ(C rampBanuueckoro anementa (—)Zn|ZnSO4
(c=0,5M)||CuSO4 (c=1M)|Cu(+), n3menenne sHeprun ['m66ca AG® M KOHCTAHTY PaBHOBECHS PEaKIIHH,
TnpoTeKaroleil B HeM npu 3ambikanuu nenu (T=25°C).
Pemenue: [loTeHnmansl 3€KTPOIOB BEIYUCIUM € TIOMOIIBIO ypaBHeHus1 HepHera:

RT 0,059

EMen+/Me: EOMen+/Me+ Ina-Men+ = EOMen+/Me+ —IgaMen+y
nFn
roe E°Mmc™Me— CTaHmApTHBIM 37eKTpoAHBIH moTeHiman (cM. IlpunoxkeHwe); ave’ — aKTHBHOCTDH

COOTBETCTBYIOIINX HOHOB B PAaCTBOpPE; N — YHCIIO NEKTPOHOB, YIACTBYIOIINX B AJIEKTPOAHOI peakuuu; F
—uucino Dapazges (96500 Ku).
st pacuera akTUBHOCTH a = YC HaXoJUM B CIIPaBOYHHUKE KOA(PPHUIMEHTH aKTUBHOCTH Y COJIEH U
MOJCTaBIIsIEM MX 3HAUCHHUS:
acuz+ = 0,043x1=0,043 monb/m; azn+ = 0,063x0,5=0,0315 mons/m.
Orcrona
Ec®*/cv= +0,337 + (0,059/2) 1g 0,043 = +0,297 B;
Ezn?*/zn = -0,763 + (0,059/2) 1g 0,0315 = -0,807 B.
U, 3HauMT, 3JEKTPOABIKYIIAs CHIIA paBHA
E=E+-E_=+0,297-(-0,807) = 1,104 B.
Mexny AG® peakuuu, NpoTEKArOIIEH B raJbBaHUYECKOM 3JIeMeHTe, W cTanaaptHoi DJIC cymecTByer
CBSI3b, BeIpakaeMas ypaBHeHuem: AG°® = —nFE®°.
CrannaprHast 3/IC paccunTbiBaeTCsi KaK pa3HOCTh CTAHAAPTHBIX 3JIEKTPOIHBIX NMOTeHIuanoB: E° = E% —

E°_. 3uauur
E° = +0,337 —(-0,763) = 1,100 B,
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n AG° = —209650001,100 = —212300 >x/MOb.

Koncranra paBaoBecus peakiuu (K, = K,) HaX0aUTCsI ¢ TOMOIIBIO ypaBHEHUS
AG® = —RTInKp,

otkyna InK, = InK, = - AGYRT = — (-212300)/[8,314e(25+273)] =

=85,6887 n K,=K, =58 =1 64x10%,

3agaua 19. PaccunraTh pacTBOPUMOCTh M MPOM3BEAEHHE PACTBOPUMOCTH Cynbduaa nuHka mpu 25°C.
ONEeKTPOABIKYIIAsl CHJIa KOHIIEHTPALMOHHOT O TaJIbBAHUYIECKOT'O 3IEMEHTa

1 2
Zn | ZnS || ZnS04| Zn
a=x C=0,5’M
pasna 0,276 B.
Pemenne: 3/1C naHHOTO KOHIICHTPAIIMOHHOTO AJIEMEHTA ONPEICISICTCS] YPaBHEHUEM:
0,059 aZnZ*, )
E= Ig

naz?*, @

[Ipumem, 4TO az’', (1) — KOHIEHTpauus (aKTUBHOCTh) MOHOB LIMHKA B HACBHIIIEHHOM pacTBope ZNS,
paBHas x. Toraa az?', 2 = yC= 0,063x0,5 = 0,0315 (cM. mpeabIIyLIyIO 3a/1a9y).
Orcrona

azn?*, @ nE  0,276e2

Ig = = =9,3559
X 0,059 0,059

azn?*, @

= 109359 = 2,2693x10° ;

X

v janee: X =az’, @) = 0,0315/(2,2693x10°%) = 1,391x107,

3Ha4YMT, KOHIICHTPAIUS CyIb(H/Ia IMHKA B HACHIIIIEHHOM PacTBOPE paBHA
1,39x107! Monb/11, a €ro npou3BeIEHNE PACTBOPUMOCTH —

TP = Cz,?*eCs? = x2 = (1,39x1071%)? = 1,93x1072

3apaua 20. DnexTponaBmwKymas cujia E s3meMeHTa, COCTaBIEHHOTO M3 BOJOPOIHOTO M HACBIIEHHOTO
KasoMenbHOro anektponos mpu 25°C pasna 0,4185 B. Uemy paBHel pH pacTBOpa, ¢ KOTOpBIM
KOHTaKTUPYET BOJOPOAHBIN 3JIEKTPOJl, U aKTUBHOCTH HOHOB BOJOPOAA B HEM?
Pemenue:
E - Ex»
pH=—"—"—;
0,059

(mOTEeHIMAI KaloMeIbHOro 3j1eKTpoa 6epem u3 [punoxenus). Orcrona
pH = (0,4185-0,2415)/0,059 = 3 ;
am =10 =102= 0,001 monb/m.

3agaya 21. KoHcTaHTa CKOpOCTH OMBUIEHMS 3THianeraTa ruapokcuaoM Hatpus npu 10°C pashHa 2,38
muH t. Onpenenuts BpeMs, HeoOXoaumoe Juist omMblIeHus 90% sTuianeraTa, eCiid PEaKIMOHHAs CMeCh
nosrydeHsl cmernenueM 1 0,05 H. pacTBopa THIareTara c:

1)1 1 0,05 1. pactBopa NaOH; 2) 1 1 0,1 n. pactBopa NaOH.

Pemienue:

1) Peaknmst oMBIIIEHHUS dTHJIAIETaTa B MIEITOYHOMN Cpesie SBISETCS peaKIlieil BToporo mopsaka. B cioydae
paBeHCTBA KOHUEHTPALUH 3(Hpa U IEI0Ur BOCHIONIb3YeMCS YPAaBHEHUEM :

1 X 1 x
k=—e—— orkymat; =—e———,
t1 a(@x) ka(a—x)
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rJe a — UCXOJHOE KOJMYSCTBO MOJICH; X — KOJHMYECTBO IPOPEArdMpOBAaBIICIO BEINECTBA K MOMEHTY
BpeMeHH t.

OOmwmit 00beM cMecH 2 JI, MOITOMY KOHIICHTPAIMS BEINECTB BCIEACTBHE pa30aBiICHHS
YMEHBIIIUTCS B JiBA pa3a U 3HAYMT,

a= 0,025 monr/n, x=0,025¢0,9 =0,0225 momn/1.

Orcrona

1 0,0225
t1= . =151,2muH.
2,38 0,025(0,025-0,0225)

2. Bo BTOpPOM CJjiIydya€ KOHICHTpAIUH 3(1)1/Ipa u mCJI04Yru HCOJUHAKOBBI, IMO3TOMY HGO6XOILI/IMO
HCIIOJIb30BAaTh YPaBHCHUC:
1 b(a—x)
k= In
t2(a—b) a(b—x)

Eciu a - HavanbHas KOHIIEHTPAIMs STHIaleTara, a b — HauanpHas KOHIEHTpAIus mieao4n, To a = 0,1/2
= 0,05 mounp/i; b =0,05/2 = 0,025 mons/it; x=0,025x0,9 = 0,0225 Moub/m1.
Peuraem ypaBHEHHE OTHOCUTENBHO 17!
1 0,025(0,05-0,0225)
to= In = 28,65 MuH
2,38 (0,05-0,025) 0,05(0,025-0,0225)

3agauya 22. KoHcTaHTa CKOPOCTH qUCCOIUAIK (hocTeHa

COCl,=CO + Cl;

npu Temneparype 382°C pasna 0,5x102 mmu?, a mpu temmeparype 482°C — 67,6x1072 munl.
PaccuuTaTh: a) SHEPTHUIO AKTUBAIIUN PEAKITUH;

0) KOHCTaHTy CKOPOCTH peakuuu npu temneparype 425°C; B) KonuuecTBO (hocreHa, KOToOpoe paszaokUTCs
npu temneparype 382°C 3a 100 MMHYT mocie Hadana peaklHH, €CIIM HadalbHOE COJIEpXKaHHE €ro
COCTaBIISJIO 1 MOJIB/I.

Pemenue:
a) Pacuer sHeprum aktuBanyu E* BelleM 1o ypaBHEHHIO:
TszRkZ
E*= In ,
To-Tika

rae: ki u ko — KOHCTaHTBI CKOPOCTH PEaKLMK COOTBETCTBEHHO MPH
temniepatypax T1 u To. IloacrasnsieM 3HaueHus:
65507558,314 67,6x1072
E*= In =201740,3 Tx/moinb ~ 201,7 xJx/MOIb
755-655 0,5x107?

6) [na pacuera KOHCTaHTBI CKOPOCTH peakiuu mpu 425°C Bocmomb3yeMcsi TeM K€ YpaBHEHHEM U
HalJIEHHBIM 3HaYeHueM E*,

kBE*TS — Tl
In =
ki R TsT1

Perast 5T0 ypaBHEHHE OTHOCUTEIBHO K3, TIOITyYrM:
201740  698-655

Inks = . +1n 0,5x102 = -3,016,
8,314 698x655

otkyna ks = ¢ 2016 = 0,049.
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B) Peakuusa auccormanuu (ocreHa SBISCTCS peakiei MepBOoro mopsaka. I103ToOMy KOJUYeCTBO
MpopearupoBaBIero GocreHa MoXeT ObITh PACCUUTAHO TIO YPaBHEHUIO:
1 Co
k= In VI (
t Co -X

Co — ncxomHas KoHIeHTpanus BemiecTBa; Co—X — KOHLIEHTpAIMs K MOMEHTY BpeMeHH l; X — 4ncio
MoOJIEH IPOpearupoBaBILIETo BEIECTRA.

IloncraBnsist B 3TO ypaBHEHHE 3HAUEHHE KOHCTAHTBI CKOPOCTH pEakIUH, BpeMsl OT Hadaia
PEaKIMU ¥ UCXOTHYIO KOHLICHTPALIUIO, PEIlIaeM ypaBHEHHE OTHOCUTENBHO X:
0,5x1072 = (1/100) In [1/(1-x)];
In[1/(1x)] =0,5; In(1-x)=-0,5; 1-x=¢%°=0,6
M, OKOHYaTeJabHOo, X = 0,4 MOJIs.
Taxum ob6paszom, npu Temneparype 382°C 3a 100 MUHYT OT Hayaja peakUul KOHIEHTpauus (ocrena
yMeHbIUTCS OT 1 10 0,6 MOJIB/JI, TaK Kak B KXKIAOM JIMTpe paziokurcs 0,4 Mol hocreHa.

3agauya 23. Bo cKoiIbKO pa3 BO3pACTET CKOPOCTH PA3I0KEHUs CyNb(dhannia HaTpysl B TJIA3HBIX KaIUIAX
npy noBeleHnH Temneparypsl oT 20 mo 80°C? TemmepaTypHblid KOIPQHUIMEHT CKOPOCTH PEeaKIuU
paBeH 2.
Pemenue:
Bocnonb3yeMcs cooTHomenueM Vr2/Vr = Kra/kri= Y2 ™/10, rae y=2, T»=80°C; T1=20°C:
Vt2/Vt1 = 26 = 64,
TO €CTh CKOPOCTh PA3JIOKEHUS BO3pacTeT B 64 pasa.

3anaua 24. Paccuuraiite Bpems pa3pylueHus aspo30ibpHoro npenapara «Kampomen» Ha 10%, cunras
KOHCTAHTY CKOpPOCTH Pa3JOkKCHUS OCHOBHOTO MACWCTBYIOIIETO BemiecTBa ((ypauuinHa) paBHOM
1,2x107° gac™* npu 20°C.

Pemenne: Cunras UCXOAHOE KOJIMUYECTBO BemecTBa paBHbIM 100%, ¥ MCHIONB3ysd KWHETHUYECKOE
ypaBHEHHUE JUIsl peakUuy 1-ro mopsaka

1 a
k=—In——or,
t a—X
HOJTYYHM:
1 100 0,1053
t=—In = = 8775 vacoB = 1 rox.

k  100-90 1,2x10°

3agaua 25. B TeueHne kakoro BpeMeHH 4Yepe3 pacTBOp cylb(hara Mean HeoOXOIMMO MPOITyCKaTh TOK
cuioii 1,5 A, utoObI U3 Hero 6,4 r. meau ?
Pemenue: Ilo 3akony @apasmes macca BBIIEIHMBIIErOCS BEHIECTBA MPH AIEKTPoiHM3e (B rpamMmax) m =
OJUF, rne
O — 3JIEKTPOXUMUYECKHI SKBUBAJICHT BEIECTBA
J — cuna Toka (amrep)
t — Bpems (Cek) Kynon
F — aucino dapanes 96494 K/r-a3xB (——— ) wiu 96500 K/r-3kB.
r-9KB
DNEKTPOXUMHUYECKUM HSKBUBAJICHTHOM HA3BIBACTCS KOJIMYECTBA BEIIECTBA, BBIPAKECHHOE B TIpaMMax,
BBIJIENISIEMOE 1K DIIEKTPUIECTBA, TIPOXOISIIUM Yepe3 IEKTPOIIHUT.

A — aTomHas Macca, n — BaJICHTHOCTb

Hns menu 63,54
O=— =31,771/k
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mF 6,4 - 96500
t= = =12959,8 cex =216 MuH = 3 4. 36 MHH.
2] 31,77 -15

HpHMepm peuicHuA 3aga4 1Mo KOJIJIOUIHON XUMUM

3amaya 26. Haiit moBepXHOCTHOE HATSHKEHHE aHWIIMHA G, €CITH CTaIarMOMETPHYECKAM METOJIOM TIPH
20°C moiydveHBl CIEAyIOIIUE TaHHBIC: YHCIO Karenb aHuinHa N = 42, Boawl N,=18. IlmoTtHOCTH
anuuna p=1,4x10° kr/M®; HOBEpXHOCTHOE HATSKEHME BOIBI Go=72,75x107% H/m.

Pemenne: VMicnons3yem i pacuera hopmyy:

Nop 18 o 1,4x10°
G = Oy =72,75x10°—— = 43,65x10°° H/m.
NpPo 42 ¢ 1x10°

3agaya 27. HaliTu NOBEpXHOCTHOE HATSDKCHHUE aHWIMHA, €CJIM METOJOM HAWOOJBIICTO JaBJICHUS

Iy3bIPHKOB OIy4€eHb! JaHHBIE: JaBJIeHHUE Iy3bIPLKOB IIPU MPOIYCKaHUM MX depe3 Boxy pasHo 11,8 - 102
H/m, a B anmmua — 712 H/m.

Temneparypa 20°C, 1OBEpXHOCTHOE HATsHKEHHE BOABI Go = 72,75 - 10 H/m

Pemenne:

Hcnonszyem st pacuera popmyy:

Np-pa 712

G =0Omo——— =72,75x10°% —— =43,89x10°° H/m.
tho 11,8)(102

3amaua 28. Mcmons3ys KkoHcTaHThl ypaBHeHus lllumkosckoro (@ = 12,6x10° m b = 21,5),
paccunTaiiTe TOBEPXHOCTHOE HATSDKEHHE BOJHOTO PacTBOpa MACISIHOM KHCIOTHI C KOHIIEHTpaIuen
0,104 mons/n mpu 273K. TIoBEpXHOCTHOE HATSHKEHUE BOJBI IIPU 3TOM TemmepaType oo = 75,62x1073
H/wm.
Pemenne: C nmomombro ypaBHeHus llInmkosckoro
Ac = op—o =aln(1 + bC)
paccurTaeM MOBEPXHOCTHOE HATsDKEHHE pacTBOpa O
o =cg—-aln(1 + bC) = 75,62x103-12,6x1073(1 + 21,5x0,104) =
=60,82x10% H/wm.

3anaua 29. Onpenenute NOBEPXHOCTHBIN M30BITOK (B KMOJB/M?) npu 10°C juisi BOJHOTO pacTBopa,
comepkamero 50 wr/n  memaproHoBoii kucnotel CgHi7COOH. IloBepxXHOCTHBIE HATSDKEHUS
HCCIIEyEMOTO PACTBOPA U BOJIbI COOTBETCTBEHHO paBHbI 57x107 H/M n 74,22x107 H/m.

Pemenue: Vcnonp3yem ypaBHenue [ 'n66ca:

BrIpazuM KOHLIEHTpAIMIO PACTBOPA B KMOJIb/M®;

Ac C
=——e—.
AC RT

C = 0,05/158 = 3,164x10* mons/n = 3,164x10*kmons/m°, (158 — MosspHas Macca IeaaproHOBOM
KucIoThl). OTCIOAa
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(57x102-74,22x10°%) 3,164x10
r= . = 7,32x10-kmomnn/M>.
3,164x10* — 08,314x10%x283

3apaua 30. Onpenenure IIUHY MOJEKYJIBl MAacCISHON KHCIOTHI Ha MOBEPXHOCTU paslieia «pacTBOpP —
BO3yX», €CJIU ILIONIA/lb, 3AHMMAeMas OJHON MOJIEKYJION B MOBEPXHOCTHOM cJioe, paBHa 30x107%° M2, a
IJIOTHOCTh MACJITHOM KHCIOTHI p = 978 Kr/m®.

Pemenne: J{nuna Mosexyisl | paccuutbiBaetcs mo hopmyiie

I'eM
|=
p
1
VYuureBas, uto S =— ,  (tae Na—uncno ABoraapo, paBHOE
I'wNa
6,02x10?® MoeKyJ1/KMOJIb ), HAXOAUM HPEAEIbHbINA TOBEPXHOCTHBII H30BITOK:
1 1

| = = 0,055x 10 "kMoB/M>.

SNa  30x1072°x6,02x10%
Torma amuHa MOJIEKYJIBI MAaCISTHOM KUCIOTH (M=88):

0,055x10"x88
| = =4,95x10% 5x1071° m = 5 A (anrcTpem).
978

3anaua 31.
Hanumure ¢opmyny MHIEUIB KOJUIOMIHOTO pacTBopa cyib(ara Oapusi, MOIYYEHHOTO METOJ0M

XUMHUECKOH KoHeHcanuu npu B3aumoeiicteun BaCl, u Nap;SO4 B BogHOM cpejie.

Penienmue:

B ocHOBE MOSTy4YeHUs 307151 JISKUT PEAKIIUS:

BaCl, + Na2SOs=2 NaCl + Ba SO

VYcnoBueM MostydeH st 30515 SIBISICTCS HeOOJbIION H30BITOK OJHOTO U3 MCXOAHBIX peareHToB, BaCl, win
Na2SOa4, koTOpBIN OYAET ABIATHCS CTAOMIN3ATOPOM 30JIS.

ITycts crabunuzatopom 6yaer BaCly, Torma dpopMysta MUATIEIITBI TOTYYEHHOTO 3015

{[m Ba SO4] - n Ba** 2(n — x)CI'}***2x CI

1 2 3 4
CocraBHbIE YacTH MHUIIEIUIBI: | - arperaT
2 - MOTEHIMAJIONPEICISIONINE HOHBI
3 - NPOTHBOMOHBI 3ACOPOLIMOHHOIO CIIOS
4 - mpotuBOUOHBI JU(PPY3HOTO CIIOS

(1,2) - smpo; (1,2,3,) - rpaHyina, 3apsHKeHHAsl YaCTHIIA;
(1,2,3,4,) - sneKTpOHEUTpaTbHAS MHUIIEIITA

IloTentnuanonpenensaOmuMu  HoHaMu (OT  CTa0WIM3aTopa) CTAaHOBITCS WOHBI Ba2+ cormacHo
nu3duparenpHoil ajcopoumu mo mpaBwiy @ Ilamera m K. ®dasHca: Ha NMOBEPXHOCTH KPHUCTAIUIOB W3
pacTBOpa NPEUMYILECTBEHHO aJCOpPOMPYIOTCS TE€ HMOHBI, KOTOphIE MOryT 00pa3oBaThb C HOHAMHU
MPOTHUBOIIOJIOKHOTO 3HAKA, BXOJISAIIMMHU B KPUCTALIHYECKYIO PEIIETKY TPYAHOPACTBOPUMOE COCTMHEHHUE
WIN JIOCTPOUTh KPUCTAUTHUECKYto pemreTky. Monbl Cl- - BBINOIHSIOT POJBIPOTUBOMOHOB, TMPHUEM
obmee ux KoiamyecTBO (B ancopOUMOHHOM W Au(dy3HOM CIIOSX) DKBUBAJCHTHO KOJIHYECTBY
MOTEHINATONPEASIIONINX HOHOB!

nBaClz«<>nBa*" + 2nCI
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3anaua 32. Kosutonanblil pacTBOp KOJUTAProsia COAEPKHUT YacTHILI cepedpa ¢ quamerpom 6x1078 cwm.
Onpenenure 4uciIo 4YacTwll, oOpasyromuxcs mpu aucreprupoanuu 0,5 cm® cepebpa, yaenbHYyO
MMOBEPXHOCTH 307151 © CYMMapHYIO TIOBEPXHOCTh YaCTHI], ECIIM OHH UMEIOT: a) cpepraeckyio Gopmy c
nuamerpoM (d) 6 - 108 cm

0) Kybmueckyro ¢ umHol pebpa (L) 10 cm.

Pemtenne: 3Has paanyc, MOKHO paccUuTaTbh 00beM OZHOM YacTHUIBI (CPepruIecKoi)

V. = 4/3nr® = 4/3 [3,14 (3x1078)%])= 113,04x10% cm®

VKy6A yact. — E3 = (10_6)3 = 10_18 CM3

Tenepsb onpenesuM YUCI0 YaCTHIL:

N = Vaen, gass/ Vs = 0,5/113,04x1072* = 4,4x10?! (chepuueckux)

N = Vaen, gass/ Vo = 0,5/1018 = 0,5 - 108 (ky6uueckux)

VYaenpHYI0 IIOBEPXHOCTh CHCTEMBI, coAepikalield cepuyeckue 4acTUIbl, MOXHO BBIUYHCIHUTH IIO
bopmyne

3 3
Sy=—=— =10°cu';
r 3x10°%
6 6
Syﬂ. Kyp—— ——————— = 6-108 cm!
£ 106

3uas Sy, M CyMMapHBbIii 00beM YacTHIL JUCTIEPCHOM (ha3bl, HANIEM CyMMapHYIO IIOBEPXHOCTH YaCTHIL:
Seywm = SyaV e, = 108x0,5 =5x107 cm? (cepun.); Sqye. = 6x109x0,5 = 3x10%cm?
Wnu unaue:

Seywn= NSy = Ndnr? = 4,4x10% e4e3,14e(6x1078)2= 4,97x10"~ 5x107cm?.

3agauya 33. PaccuunTaiiTe MOpOr KOAryisiluu M KOaryJaupyIOLIyl0 CIIOCOOHOCTH pacTBOpa cynbdara
HATpHsl MO0 OTHOIICHHIO K THUAPO30II0 HMOIUIa cepedpa, ecinu Koaryssinuio 250 Mil 3071 BBI3bIBAET
cynbdat HaTpus koHieHTpaiuu 0,15 Mob/i1 00beMoM 50 M.
Pemtenne:[lopor koarynsuuu BbIpaXaeTcsl BEIMYMHONW KOHLEHTPALMU BIIEKTPOJIUTA KOaryJsiTopa,
KOTOpasl BbI3bIBAET Koaryssmuio juo3ond. Koarymsmmsa 3omeil — mporecc, NMPUBOIAIIMNA K arperainuu
YyacTull JUcrepcHOl ¢a3pl ¢ mochenyromuM obOpasoBaHueM ocajaka (koaress). (003HAYalOT MOpPOT
koaryssinuu Y unn CK. PasmepHOCTE — MMOJIB/TT UM MOJIB/JI.

C3K. 'Vak.

Y= —————; TIAc
V30J'Iﬂ + V3K.

CoK. — KOHIIEHTpAIHS dJICKTPOJIUTA KOAryJIsaTopa

VoK. — 00beM 3JIEKTPOJINTa KOAryIsaTopa

V3014 - 00beM 3074

Koarynmupyromasi crocoOHOCTb 3JIEKTPOIUTA (KOAryTUpyrolee JeHCTBIE)

1
Px= JI/MOJIb;
Y 0,15-0,05
y = — =0,025 mounp/x;
0,25+ 0,05
1
Px= —— =40 a/momn

0,025

3angaua 34. Paccunraiite koadpduuuent auddysun D u cpenHuil KBampaTHUHBIA CIBUT AX YacTHUIIBI
ruapo30s 3a Bpems 10 cekyHn, eciu pannyc gactui 50 HM, Temmeparypa onbita 293K, BI3KOCTH Cpebl
10 Ia-c.

Pemenue: o 3akony DitHmTeiHa—CMOITyXOBCKOTO
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Ax?= 2Dt,
rae D — koadduument auddysun, KOTOpbI B CBOIO OYepenb MOXKHO PacCUUTaTh MO ypaBHEHHUIO
OHHIITeHHA:

RTKT

D= = ,
6 TnrNa6 nr

R — yHuBepcanbHas razoBas nocrosiaas, 8,314 [Ix/monpeK;
k — koncranTa bonbimMana, K = R/Na = 1,38x1072 JIx/K;
T — BSI3KOCTb CPEJIbI; I — paguyC YaCTHUIIBL.
[Toncrapisiem qaHHBIC:

1,38x102%293

D= =4,29x10*2 m?/c.
603,14x10%e500107°

Orcroga
Ax = V2Dt = V2e4,29x10 12610 = 9,26x10° M.

3agaua 35. I[Iporapron coxepxut 0,08% komtouaHoro cepedpa. OCMOTHYECKOE IABJICHUE 3TOTO
KojutougHoro pactBopa paBHo 0,08 Ila mpu temmeparype 37°C. Paccuuraiite cpeaHuil auamerp
c(hepruECKHMX KOJLIOMIHBIX YacTull 3015, [LtoTHocTh cepedpa 10,5x10% kr/m®,
Pemienue: OcMOTHUECKOE JaBICHHUE 30JIEH PACCUUTHIBAECTCS IO YPABHEHHUIO:

vRT

Tooew = —— = VKT,

Na

IJIe V — YMCJIO YaCTHI[ B eIMHHUIIE 00bEMA;
k — koncranra bonbimana, 1,38x1072% Jx/K.
Tak Kak v paBHO OTHOILICHUIO MACChl AUCTIEPCHOM (a3bl K Macce OJJHOM YaCTHIBL: V = My ¢./My,

3 My KT 3¢0,8¢1,38x10 %310
r=- =/ =0,99%x10°8 m.
47TOCMp7T 4.0,08.10,5X103.3,14

a Macca 4acTHIIbl HAXOAWTCS 4epe3 €€ IUIOTHOCTh W paauyc: My = 4nr¥/3p, To, 3Hast OCMOTHYECKOE
JlaBIeHUEe, MOKHO PACCUMTATh CPEIHMI pajilyC YaCTHIIbL:
Otcrona; d = 200,99x10°% = 1,98x10°8 m.

3anaua 36.
OnpenennuTs BI3KOCTh KACTOPOBOI'O Macia, eciu yepe3 Tpyoky mmHoi 0,6 M u quametpom 0,001 M oHO

npoTeKaeT co ckopocthio 2,04 - 10-10 m3/cnipu pasnoctu nasnenuit 100 Ila.
Pemenne: Bocnonb3yemcs ypaBHeHueM llyazeins:

vV m-r*-AP

t 8m-L

Q — oObeMHast CKOPOCTb TEUEHUS JKUIKOCTH, paBHAsI OTHOLICHUIO 00beMa
JKUAKOCTH V KO BPEMEHHU TEUEHUS €ro 0 KaWuIpy JIIMHOM { U paguycoMm T
nmoJ1 AaBiieHueM P, 1 — nuHaMu4ecKast BS3KOCTb HKHUIKOCTH.
IIpeoOpasyeM ypaBHEHHE ISl HAXOXACHUS BA3KOCTH JKHUAKOCTH M PEIIMM €ro IMOICTaBIIAA
3HaueHus B cucreme CH:

nrtAP  3,14.0,0005%100
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n = = =20,04-10% Ia-c 8 Q ¢
8-2,04-101°.0,6

3anaua 37. Paccuwnraiite BsiskocTh ruaposons AGCl ¢ konmentpanueii qucnepchoit ¢assl: a) 10% mo
Mmacce u 0) 10% mo o6wremy. Yactuiel 3015 UMEOT cepudeckyio (HopMy; TUIOTHOCTH TUCTIEPCHOU
(a3bl M IUCIIEPCHOHHOI Cpeibl COOTBETCTBEHHO PaBHBI 5,56 M 1 r/cM®; BA3KOCTH JMCHEPCHOHHOM
cpenbl o = 1073 [Taec.

Pemenne: Haiinem BSI3KOCTh, HCHIONB3YSl ypaBHEHHUE DUHIITCHHA:

n = no(1+2,59),

rae @ — oobeMHast 1075t qucrtiepceHoi haser; @ = Vg /Vion.

a) st pacuera ¢ mpumem maccy 3o, papHoi 100 1, Torma macca aucmnepcHoi ¢assr paBaa 10 T, a

Macca aucnepcuonHo# cpeas! — 90 . Otcroma
10/5,56

1= =0,0196;
10/5,56 + 90/1
u M1=1073(1 + 2,5¢0,0196) =1,05x103Ilaec.
0) B aTOM cnyvae am1s pacdeTa OCMOTHYECKOTO JABJICHHSI JOCTATOYHO MPeoOpa3oBaTh 3HAYCHUE (. (2
=10% =0,1; u 3HAYUT
N2=1073(1 + 2,5¢0,1) = 1,25x10 [Taec.

3anaua 38. Paccumraiite BpeMsi oceiaHUs YacTHll CyClIEH3UH OCHTOHMTA B UIMHAPE ¢ BHICOTHI 0,1 M.
Bsskocts cpeaibl 2 - 107 Taec, paauyc yacTuib!

14 - 10® m, mmotHOCTH GenToHMTA 2,1 - 10° KI/M%, TIIOTHOCTD KUIKOCTH

1,1 108 kr/m.

Pemenue:

Jlnst pacueTa BpeMeHH OcelaHus Bocmoib3yemcs Gopmynoi U = , TJIe

h - BeicoTa crosiba cycriensun; t - Bpemst OCelaHUS YaCTHIIBL;
U -CKOpCTh OCeaHus pacCUMThIBACTCA M0 ypaBHeHUI0 CToKca:
2r¥(p - po) g
U=— . rIie
M
I' - pafiiyC YacTHUIIBI;  P; Po - ITIOTHOCTH BEIECTBA U CPEJIBI;
0 - YCKOpEHHE CBOOOIHOIO MaJCHUs; 1 - BA3KOCTb CPEIIbI

2(14 - 109)% (2,1 - 10°— 1,1 10°) - 9,81

U= = 2,1364- 10 m/cek.
9.2.10°
Toraa BpeMst OCeIaHKs YaCTHIIbI PABHO
h 0,1
t= = =468,1 cex. = 7,8 MuH.
U 2,1364-10*

3anaua 39. CpaBHHTE WHTEHCHBHOCTH CBETOPACCESHUSI caHOpPHHA B KpacHOM (A=700 HM) U B CHHEM
cete (A=436 um). Caenaiire BBIBOJ O TOM, KaKO# CBET Jy4lle MPUMEHSITh IpU HE(PEIOMETPUH.

2 2, \/2
ni“— no“2vV

I, = 247 ( ) 1o

n12 + 2n02k4
Pemienne: B cooTBeTcTBHH C YpaBHCHUCM Poiies MHTEHCHUBHOCTH pacCesaHHOro CBCTa 06paTHO
HPOIOPLUOHAIIBHA JUIMHE BOJIHBI IaJaloIero ceeta B 4—ii crenenu. OTcrona
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= 6,6 paza
Ip.Kpacn. }\4401411 4364 3,6X 1010

Takum 06pazom, mpu He(heTOMETPHH JTyHIle TPUMEHITH CHHUH CBET.

3agaua 40. C nomMompio HederoMeTpa CPaBHUBAIUCH MYTHOCTH ABYX THAPO30JEH — CTAaHIAPTHOTO U
uccieyeMoro. MyTHOCTH CTajlu OJIMHAKOBBIMU MPHU BBICOTE OCBEIICHHON YacTH CTaHIAPTHOTO 30 5 -
10-3m, uccnemyemoro 30as8 — 19 - 10-3m.Cpennuii paauyc wactur, ctanmaptaoro 3oy 120 - 10-9wm.
PaccuuraiitTe pannyc yactul BTOPro 30J1s.

Pemenne:Pacyer paanyca 4acTuIl MccIeyeMOoro ¢ IIOMOIIBI0 HedeloMeTpa 3071 TPOBOJIAT 1Mo popmyie

her
IX = ICT . TJIe
hx
ICT - PaJUyC YacTHUI] CTAHIAPTHOTO 30715,

hct u hx - BBICOTa OCBEIIEHHOW YaCTH CTaHIAPTHOTO U MCCICIYEMOro 30JIekH
5-10-3

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

rx =120 - 10-9 3V

3agaua 41. Ilpu m3ydeHnn ajcopOUWU MapoB STaHOJA HAa AKTUBHPOBAHHOM YTiie OBLIM TOJYYEHBI
CIICAYIOIINE JaHHbIE:
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 JaBiieHHE Mapa, A — BenuurHa ajncopOuun). I'padudeckn onpenenuTe KOHCTaHTHI
ypaBHeHuit Opeitnmnuxa u Jlearmiopa. Paccuwmraiite Benmumny ajgcopoumu mpu p = 3000 Ila.
Hcnonb3ys 006a ypaBHEHUs, BBIYUCIUTE, CKOJIBKO STaHOJIA aJCOPOUPYETCs Ha 5 KT yIIsl.
Pemenue: J{i1si HAXOKICHHsT KOHCTAHT ypaBHeHHs1 PpeitHinxa cTposT rpaduk 3aBucumoctd Ig A=
f(lg p). st aTOro Hamo JiorapuMUPOBATh UCXOIHBIE TAHHbIC:
IgA -1,83 -1,72 -1,62 -1,56 -1,43
lgp 2,72 2,99 3,24 3,36 3,66
Y TIOCTPOUTH 10 HUM TpaduK:
OH oTceKaeT OT OCH OpJIMHAT OTPE30K, paBHbIi 1g a =—3,02;
| orcrona a = 9,55x10% TIlo yrnosomy Ko>(QuuUeHTY
rpaduka HaxoauM BTopoi koddduument: 1/n = tgo = be/de
/ b =0,4/0,94 = 0,43. Teneps no ypaBHeHuto Opeitnnxa A =
- ap!n

0 1 2 3 4 5 1Igp
L

7\(1 PacCUUTHIBAEM BEJIIMYUHY aCOPOIIHH:
¢ A =x/m =9,55x10x3000%*% = 2,99x 1072 m%/kr.
_ Ha 5 xr yruig npu aToM ancopoupyercs
X =MA = 5x2,99x102 = 0,149 m®sranona.
Jns HaxoXJeHud KOHCTAaHT ypaBHEHUs1 JIeHrmropa
crposit rpaduk 3aBucumoctu 1/A = f(1/p). dns sroroHano
HaWTH OOpaTHBIC 3HAYCHHS:

1/p 0,00188 0,00101 0,00058 0,00043 0,00022

1/A 67,11 52,36 41,32 36,63 27,17

CtporM 10 ATHM JaHHBIM IpauK W HKCTPAMIOIUPYEM €T0 Ha OCh OPAMHAT.
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ITo rpaduky onpenensieM OTPE3KH: 1/A _
OD = 1/A. = 26; OB = 2/A., =
52 kr/m3 OK = 1/b=0,0011 ITa ™%, 70
OTcroa HaxOqMM KOHCTAHThI A,H b: )
A.=1/26 =0,0385 m%/kr; B
b=1/0,0011 = 909 ITa. I
3Hasg  KOHCTaHTBI, pACCYUTAEM  BEJIUYUHY 60
azcopOIuu o ypaBHeHuto JIeHrMiopa: .
p 3000
A=Ar———=0,0385————=29,5x10 M}
b+p 909 + 3000 50 | K

3HauuT, Ha S5 Kr yrag angcopOupyercs 0 1 2 1/p.10°

5x29,5x102 = 0,148 m®sTaHomna.

3agaua 42. XapakTepucTHUeCcKas BA3KOCTH [1)] MOJMBHHUIIOBOTO CIUPTa B BOJHOM pPacTBOpPE paBHA
0,53. PaccuuraiiTe CpeAHIOI0 MOJSIPHYIO MacCy NOJMBHHUJIOBOTO CHUPTA C IMOMOIIBIO KOHCTAHT
ypaBHeHus Mapka—Xaysunka—Kyna: K =5,9x10—4 u a = 0,67.
Pemenne: [[nsi ymoOcTBa pacuera cpemHEH MOJSPHOM Macchl IMOJIMMepa ypaBHeHUe Mapka—
Xaysunka—Kyna [n]=KMa crexyer nponorapudmuposats: g [n] = Ig K + alg M. Torna

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

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

2.4. IlpoBenenne KPyrJjoro crojaa no reme «Ousndeckas v KOJUIOUIHAS XUMHUS — KaK
OCHOBOTIOJIAraroNIas TUCIUILUIMHA JJI1 OCBOCHUS OYy/IyIel CrieuaTbHOCTH)

OIIK-1 CnocodeH ucnoJib30BaTh OCHOBHbIE OHOJIOrHYecKkHe, PU3NKO-XUMHYECKHE,
XUMHUYEeCKHE, MATEMATUYECKUE METOABI JJIs1 pa3padoTKH, UccaeT0BAHUN 1
JIKCMEPTU3BI JIEKAPCTBEHHBIX CPEICTB, H3rOTOBJIEHHU JIEKAPCTBEHHbBIX

npenapaTos

3HaTh OcHOBHbIE PU3UKO-XMMUYECKHE M XUMUYECKHE METO/Ibl aHAIN3a JIJISl pa3paboTKH,
WCCJIETOBAHUH, KCIIEPTH3bI, H3TOTOBJIEHHS JIEKAPCTBEHHBIX CPECTB

Yw™mets Hcnonb30BaTh OCHOBHBIE (PU3UKO-XUMHUUECKUE U XUMHUECKHE METO/IbI aHAIN3a JUIs
pa3paboTKH, UCCIIeIOBAHUI, SKCIIEPTH3bI, H3TOTOBJICHUs JIEKAPCTBEHHBIX CPEICTB

Bnagets MeTtoonorueii MCHONB30BaHUA (PUIUKO-XUMHUYECKUX M XHMHUYECKHMX METOJIOB TpHU

peuieHnyd  poeCCHOHANBHBIX 3amay  (pa3paboTKa, WCCIICAOBAHUSA, JSKCIEPTH3A,
W3TOTOBJICHUE JICKAPCTBEHHBIX CPEJICTB)

3. [IpomexxyTouHasi aTTecTalNsA

3.1. ®opma NpoMeKYTOUHOI aTTecTalli — IK3aMeH. Bonpocsl K 3Kk3amMeHy:

1. Cneunduueckue 0cobEHHOCTH AUCHEPCHBIX cucTeM. Kitaccudukanys TMCIepCHBIX CUCTEM.

2. XapakTepHCTHUKa CBOWCTB JHUCIEPCHBIX CUCTEM U OCOOEHHOCTH WX TMOBeleHHs. MOJeKyJspHO-
KWHETHYECKHE CBOMCTBA M ONITUYECKUE CBOMCTBA IUCTIEPCHBIX CUCTEM.

3. CeaumentaumoHHO-1M(Py3MOHHOE paBHOBecHe. YpaBHeHue Jlaruiaca. ['uncomerpuueckas BeicoTa
KaK KpUTEPUHA KHHETHYECKON yCTOHYHBOCTH.

4. VYcnoBus paBHOBECHS MOBEPXHOCTHOTO CIIOS C OOBeMHBIMH (hazaMu. DHEprHs MOBEPXHOCTHOTO
cnos. [ToBepxHOCTHOE HATSKEHHE.

5. TloBepxHocTHbIC siBNeHUs. Aare3us u kore3us. CMaunBaHue W HecMauuBaHue. YpaBHenus IOHra u
Hrompe-tOnra.

6. Kanmusapusle sBineHus. JucnepcHOCTb U peakMOHHAS CIOCOOHOCTD.
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7. Anpcopbmms. OCHOBHBIC TIOHSTHS W OIpEACNICHUsA. YpaBHEGHHWE M pacdyeTa »Heprun [ 'mdbca
MIOBEPXHOCTHOT'O CJIOSI.

8. Ilpupoaa cui, 00yclaBIMBAIOMIMX aJCOPOLIMOHHBIE B3aUMOJCHCTBUS. XUMHUYeCKas U (PU3HMUECKast
azcopOIus.

9. Meroxn 'nb6ca u MeTOA MOJHOrO coaepskaHus. IIOHATHE MONHBIX U U30BITOYHBIX aICOPOLMHA U HX
B3aUMOCBS3b.

10. Cnoco0bl 3KCTIEpUMEHTAIBHOTO HCCIIEAOBAaHHS aJACOPOLMOHHBIX paBHOBecHid. M300apel, n30TepMBI
1 U30CTEPHI aACOPOIIHH.

11. Temmoter amcopOrmu. WMHTerpampubie W muddepeHnanpable TEIUTOTH. [IpUYMHBI 3aBHCHMOCTH
TEIIOT afcOPOLUM OT CTETICHH 3aN0JHEHUS. THITBI HEOAHOPOIHOCTEH.

12. MeTopl onpeneneHus TeIioT aacopouu. Pacyer Temor u3 u3ocrep aicopOIuy.

13. VYpaBuenue ['mO6ca u ero aHamu3. [loBepXHOCTHAst aKTHMBHOCTh. IIOBEpXHOCTHO-aKTHUBHBIC H
MOBEPXHOCTHO-WHAKTHBHBIC BEILIECTBA.

14. Tlorenumanbuas teopus [lonsau. OcHOBHBIE TONOKeHUs. [IoHATHE aaCcOPOIMOHHOrO MOTEHIHANIA.
XapakTepucTuyeckas KpuBas aicopOeHTa.

15. AncopOmust B uaeansHOM ancopOommoHHOM cioe. M3orepma JIsarMiopa u ee ananus. JImHelHbIe
KOOPJMHATBI H30TepMBI JIPHIMIOpA.

16. INomumonexynspras agcopOius. Teopus BOT. U3orepma BOT u ee ananm3. Monens ApaHoBrda.

17. Onpenenenue yaenbHOM MOBEPXHOCTH TBEPABIX aJICOPOSHTOB.

18. AncopOuusi Ha TMOPHCTBHIX ajcopOeHTax. Teopusi 0ObEMHOTO 3alOTHEHUS MHUKPOIOp. YpaBHEHHE
teopuu TO3M u ypaBHenue [lyoununa-PagymkeBuya.

19. OOmme 3aKOHOMEPHOCTH aJcOpOIHMH Ha TpaHUIle pazzaena (a3 KUIKOCTh-KUAKOCTh U KHUIKOCTh-
ra3. YpasHenue lllumkoBckoro. Csi3b TOBEPXHOCTHOTO HATSDKEHMS M BEIMYMH aJCOPOLIMU HA JKUAKHX
MOBEPXHOCTSIX ¢ KoHIeHTparueit [IAB.

20. CrpykTypa HMOBEPXHOCTHBIX CJIOEB Ha I'paHHLE pasnena (a3 KUAKOCTb-KUIAKOCTb U XKHIKOCTH-Ta3.
OrnpezaeneHrue reOMETpUIECKUX mapaMeTpoB Mosekyi ITAB.

21. AncopOuusi B TOMOJIOIHYECKUX psilax opraHnueckux coenuHenuii. [Ipasuno droxmno-Tpay0e.

22. AncopOuus Ha rpaHulle pasaena a3 TBepoe Telo- KUIKOCTh. OCHOBHbIE 0OCOOCHHOCTH.

23. H3orepma ancopOLuM U3 paCTBOPOB HA TBEPIBIX MOBEPXHOCTAX B HJICAILHOM a/ICOPOLIMOHHOM CII0O€
U €e aHaJIH3.

24. BnusHWe TpUpOJIBI aacopOeHTta, ajcopbata M pacTBOpUTENS HA 3aKOHOMEPHOCTH aJCOPOIMH W3
pactBopoB. lIpaBuiio nonsipHoctn Pedunnepa.

25. AncopOuus anextposnToB. OCHOBHBIE 0cOOeHHOCTH. [loHSTHE NBOWHOIO 3JEKTPHUUYECKOTrO CIOS.
IIpaBuno ®asHca-IleckoBa-JIunarosa.

26. 3aKOHOMEPHOCTH MOHHO-OOMEHHOH ajncopOuun. YpaBHeHue uzorepmbl Hukonbckoro. MoHuTsl, ux
knaccugukanys. OCHOBHbIE XapaKTEPUCTHKH.

27. Xpowmatorpadust. OCHOBHBIC MPUHIHIIBL, CYIIHOCTh ¥ KJIaCCH(PUKAIIHS.

28. Mexanusmbl oopaszosanus JIOC.

29. Teopusi crpoerns JADOC Ha rpanmue pasgena (a3 TBepaoe Teno- >KUAKOCTb. PacmpeneneHue
norennuana B JI9C.

30. Crpoenue 1 QU3UKO-XUMHUYECKHE CBOWCTBA TMO(OOHBIX TUCTIEPCHBIX cucTeM. CrocoObl MOTyUYeHUs
110 oOHBIX AUCTepCHBIX cucTeM. CyITHOCTh METOAOB TUCTIEPTUPOBAHUS M KOHJICHCALIUH.

31. Hounble ciion Kak (akTop YCTOHUMBOCTH KOJUIOMOHBIX cucTeM. CTpoeHHe MHLEIBl THOPOOHOTO
30J1. DNEKTPOKHHETHYECKUH TOTEHIIHAI.

32. BausHue TeMIepaTypbl, NPUPOIBI PACTBOPUTENS, J00AaBOK JJIEKTPOJUTOB HA arperaTHBHYIO
YCTOMUYUBOCTH 30JIEH.

33. UnmuddepentHbie dneKTponuThl. Bnusaue no6aBok WHANGGEPEHTHBIX 3JEKTPOJIWTOB HA
pacnpenenenne mnoteHmmata B JOC wu arperaTuBHy0 YCTOWYMBOCTH 30JI€H. AzcopOrnoHHAs
nepe3apsaKa.

34. HewnguddepeHTHBIE DIEKTPONUTH. BimsHue n00aBok HEMHIU(PGEPEHTHBIX DIEKTPOIUTOB Ha
pacrpenenenue notennuana B 19C u arperaTuBHYIO0 yCTOWYHBOCTD 30JICH.

35. DnexkTpokuHeTHYeCKHe ~ ABJEeHMsA.  OnekTpodope3.  OmpeneneHue  3IEKTPOKUHETHYECKOTO
MOTEHIKANA TI0 CKOPOCTH 3JeKTpodopesa.

36. Koarymsiust m1ohoOHBIX 3051€H. 3aKOHOMEPHOCTH 3JICKTPOIMTHOM Koarysiiuu. [Ipasuno Illymnbie-
Tapau. JIuorponHsie psiibl.

37. Koarymsiuus cMeChIO 3JICKTPOJIHUTOB.

38. Kunernka xoarymsamnun. OCHOBHBIE 3aKOHOMEPHOCTH. CKOPOCTH KOATYJISIIHN.
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39. Teopus ObicTpoii kKoarysauun CMonyxoBckoro. [lepron koaryisuuu.

40. Teopus meIeHHON Koarynsimn Dykca.

41. CrpoeHue KOWUIOMAHBIX yacTul. JIBoifHOW smekTpuyeckuid cnoil. [loBepXHOCTHBIH U
9NEKTPOKUHETUIECKUH MOTEHIHAIIBI, UX 3aBUCUMOCTD OT Pa3IHYHbBIX (PaKTOPOB.

42. DnexTpoKWHETHYeCKHe SBIeHUs. [IprMeHenue >eKTpoGOopeTHIeCKUX METOI0B UCCIEOBAHNS.

43. Bunsl YCTOHYMBOCTH JHUCIEPCHBIX cUCTeM. DaKTOphl YCTOWYHBOCTH JUCIIEPCHBIX CHCTEM.
Koarynauus. [paBuno Wynene-Iapau.

44. Teopun xoarymsimun Operinanuxa, Mromiepa u JJIDPO.

45, Tlopor koarynsuuu. MeayieHHast 1 ObIcTpast Koaryasius. KuHetnka Koaryisnum.

46. MexaHH3M KOAryJsiLUHM DJIEKTPOIUTaMHU. 3aBUCHUMOCTh KOAryJsiMH OT pa3Mepa U 3apsiia HOHa.
YepenoBanue 30H Koarynsanuu. Koarymauus 3oied cMecaMu 3JIEKTpPONIMTOB. ['eTepokoarymsnus.
IIpuBsikanue 305eil. Komnonanas 3amnura.

47. Aspozonu, ux NoiyveHue, kiaccupuKamnms 1 CBOMCTBA.

48. Tlopouiku, UX MOJyYeHHE, KacCU(DUKAIHSI U CBOMCTBA.

49. CycneHsun, UX MOTy4eHNE U CBOMCTBA. Y CTOMYHUBOCTH CycrieH3mid. [1acTerl.

50. Omynpcrm m wx kinaccuukamms. OmpeneneHrne THIMA 3MYIbCHU. Y CTOHYMBOCTh 3MYIIBCHH.
OMynbraTopel 1 MexaHu3M ux aedicteua. OOpamieHune Qa3 dMynbcuil. MeToabl MONyYeHUsT SMYIIbCHH.
IleHsr.

51. MuuennspHbele KOJUIOMAHbIE cHcTeMbl. KpuThdeckas KOHLEHTpauusi MHLEIIO00pa30BaHus.
Comobunu3zanusi.

52. MonekynspHbie kKoyuouaHble cucteMbl. Knaccudukanus BMC. Monekynspaas macca BMC.

53. Cgsoiictea BMC. HabGyxanwue u pactBopenne BMC. YcroitunBocTs pactBopo BMC.

54. Bsizkoctb. JlaMuHapHoe M TypOYJCHTHOE Te4YeHHE >KUAKOCTH. 3akoH HpioToHa. AOcomtoTHas,
OTHOCHTENbHAS, yAeIbHAasl, IPUBEAEHHAS U XapaKTepUCTHUECKask BA3KOCTb.

55. Vpauenme Ilyazeitms.  DkcnepuMeHTAlbHOE — OMpeJAENeHWe  BA3KOCTU.  Peosormueckas
KITACCH(UKAIIHS JKUTKOCTEH.

56. PactBoppr BMC, mnpuuumHBI UX aHOMANbHOW BSI3KOCTH. YpaBHeHHe bunrama. Omnpenenenue
MosekynsgpHoi maccsl BMC BUCKO3UMETPHUYECKIM METOJIOM.

57. Ocmotunueckue cBoiictBa pactsopos BMC.

58. TlonuanexkTposuThl U UX Kiaccudukaius. M3oanekrpudeckoe cocrosiaue. MeMOpaHHOE paBHOBECHE
JloHHaHa ¥ ero BIMSHHE HA OCMOTHYECKOE JaBJIEHHE PACTBOPOB MOJUIIEKTPOIUTOB.

59. Koauepsauus. ['eneobpasoBanre M cTyqHeoOpa3oBaHHE, BIUSHHE Pa3IMYHBIX (AKTOPOB HA 3TH
MIPOLIECCHI.

60. CaoiicTBa reneii u cryaaeit. Cunepesuc.

61. Jduddy3noHHO-CEAUMEHTAIIOHHOE PABHOBECHE U €0 HCII0Ib30BAaHUE AJIS1 aHAIN3A AUCIEPCHBIX
CUCTEM.

62. CenvMeHTAIMIOHHBIN aHATN3 CYCTIEH3UH U SMYJIBCHIA (TEOPETHIECKHE OCHOBBI, IPOBEJICHNE U
00paboTKa IKCIIEPUMEHTATBHBIX JTAHHBIX ).

63. CenrMEHTAMOHHBIN aHAIM3 B LEHTPOOEKHOM I10JIE€ KaK METOJ] OLICHKH Pa3MEPOB KOJUTOUIHBIX
YaCTHIl U MAaKPOMOJIEKYJT TIOJHMMEPOB.

64. MexdazHas NOBEPXHOCTb, €€ CHUIIOBOE MoJie. [I0BepXHOCTHOE HATSDKEHHE KaK XapaKTePHCTHKA
TEPMOJIMHAMUYECKOE TPaHNLIAX ).

65. 3aBUCHMOCTH OBEPXHOCTHOTO HATSHKEHUS OT KOHIEHTpauuu pacteopa [1AB.

66. Ypasuenue lllumkoBckoro. [ToBepxHOCTHAS aKTUBHOCTD, €€ ONpPeIeICHUE U M3MCHEHHUE B
TOMOJIOTHYECKHUX PsIZIax.

67. KamumispHoe naBieHUe.

68. Vpasnenue XKropeHa v ero UCTOIb30BaHKe. 3aBUCUMOCTh JIABJICHUS HACHIIIIEHHOTO Mapa OT
KPUBU3HBI TOBEPXHOCTH COCYIIECTBYIOMMX (a3.

69. YpaBHEeHHE IBYXMEPHOTO COCTOSIHUS BELIECTBA B afcOpOLMOHHOM cioe. Tumbl [ToBepXHOCTHBIX
Jlenrmiopa.

70. AncopOuus u ee XapakTepuCTUKH. Teoprss MOHOMOJIEKYIISIpHO# ancopOrwu JIeHrMiopa.

71. IlpuumHbl 00pa30BaHUs U CTPOSHUSI JBOWHOIO 3JIEKTPHUECKOTO CJIOS Ha IpaHMLe pa3zaena das.
Teopuu crpoerns JJIC. CoBpeMeHHasi MOJIe)Ib CTPOSHHS MULIEIITBI THAPO(OOHOTO 307151.

72. DNEKTPOKMHETHYECKUH NOTEHIMAN ABOHHOTO IEKTPHUECKOTO CJIOS YaCTUIl THAPO(OOHBIX 30I1eii.
Brusaue naandepeHTHhIX 1 HenHIu((EepeHTHBIX IEKTPOIIUTOB, KOHIICHTPAUH U TEMIIEpaTyphl Ha
3NEKTPOKUHETUUECKUHN TTOTEHIUAI.
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73. YcroiuuBocth pactBopoB BMC. Bricanupanue. 3aBUCHMOCTD TIOPOT'OB BhICATUBAHUS
noymmaM@oauToB oT pH cpenpt.

74. Koaneppanus npocTasi 1 KOMIUIEKCHasi. MukpokoariepBanys. buonornueckoe 3HaueHue
KoalepBalny.

75. 3actrynHeBaHue. BnusHre pa3nudHbIX (aKTOPOB HAa CKOPOCTH 3aCTyIHEBAHUSI.

3.2. Bonnpocsl 6a30BOro MUHMMYMA 10 AUCHMILIHHE «PH3HYecKasi H KOJJIONAHAST XUMUS)

1. IlepBoe Hauaso TepMoguHaMUKH. [IOHATHS TEIIOTEI, pabOThI, TEMIIOEMKOCTH, SHTAJIBIIUH.

2. Bropoe Havasno TepMOIMHAMHKN. DHTPOIHUS KaK (QYHKINSI COCTOSHHS CHCTEMBI.

3. Tperuii 3aK0H TePMOAMHAMUKH. AOCOJIIOTHAS U CTaHAapTHAst SHTponus. Pacuer AS B Xxumudeckoi
peaxkuuu.

4. Tepmoaunamuka (ha3oBbIx paBHOBecui. OTHOKOMIIOHEHTHBIE, OMHAapHBIe cucTeMbl. [IpaBuio ¢a3
I'n66ca.

5. TepMmoaMHaMuKa XUMUYECKOTO PAaBHOBECHS. Y paBHEHHE U30TEPMbI XUMHUYECKON peakiuu. Ero
WCIIOJIb30BaHUeE.

6. PaBHOBecHE TeTepOreHHbIX XUMUYECKIX PEaKIIUM.

7. KonnuraTtuBHbIE CBOMCTBA pacTBOPOB.

8. XuMuueckasi KHHETHKA.

9. Karanus

10. Ilpeamer, 3agauu 1 METOIBI (PU3MUECKON XIUMHH.

11. Ilpumenenwne mpaBuia (a3 ['mb0Oca K 0OJHOKOMIIOHEHTHBIM CHCTEMaM (Ha IpUMepe AHarpaMMBbl
CTPOEHHUSI BOJBI).

12. AncopOmust pacCTBOPEHHBIX BEIIECTB Ha TBEPAOH TOBEPXHOCTH.

13.0cHOBHBIE OCOOEHHOCTH KOJUTOMTHOTO COCTOSHHSL.

14. JIBoiiHOM 3JIEKTPUUECKHH CIIOM, ero cTpoeHue. [loHsATHE 00 ANeKTpHYECKOM MOTEHIHAE.

15. AncopO1ust Ha TpaHMIIE KHUIKOCTh- T'a3. Y paBHeHue Jlanrmropa, ®peitnmmxa.

16. OOmme pencTaBieHNs 00 YCTOWYMBOCTH M KOATYIISIIIAN KOJJIOUIHBIX CHCTEM.

17. Tlpeamer, 3agauu ¥ METOJIbI (PU3UYCCKON XUMHUHU.

18. IIpeamer, 3a1a4n 1 METOBI TEPMOANHAMUKH. OCHOBHBIE 3aKOHBI, IIOHATHS.

19. Tepmuueckuii ananus. [loctpoenne nuarpamm miIaBKOCTH (COCTOSHHSA) IBYXKOMIIOHEHTHBIX CHCTEM C
KOHJIEHCUPOBAaHHBIMH (ha3aMH.

20. A>po301, MacThL.

21. BHyTpeHHs SHeprusi, TEMIOTa U padoTa.

22. Mruta. CuHTETHUYECKHE MOIoLIHE cpeacTBa. Kpurtnieckas KOHIEHTpALUs MULEIIO00pa30BaHuUs
(KKM).

23. IloBepxHocTHBIE ABNeHH. [Iporieccsl anre3un, Koresum, cMaunBanus. [loBepXxHOCTHOE HAaTSHKEHNUE U
MTOBEPXHOCTHAsI aKTHBHOCTB.

24, Ilpeamert, 3a1a4u ¥ METOBI KOJUTOUTHOM XUMUU. VICTOpHS pa3BUTHS KaK HAYKH.

25. CriocoOBbI MOTy4eHHUs KOJJIOUIHBIX CUCTEM.

26. Muueimia.

27. CBoiicTBa MOJIEKYJIIPHO-KHHETHUECKHE.

28. T/] mOBEpXHOCTHOTO CJIOA.

29. AncopOrus.

30. ITAB.

4. MeToau4yeckne MaTepuaibl, onpeesiioliue Npoueaypsl olleHUBAHUS 3HAHW, yMeHUIA,
HABBIKOB H (WJIH) ONBITA AeATETbHOCTH, XaPAKTEPHU3YIOIIHX 3Tanbl (OPMHUPOBaHNSA KOMITETEHIHIA.
OcHOBHBIMH 3TanamMy (HOpPMHUPOBAHUS YKA3aHHBIX KOMIIETCHLIUH TP U3yUECHUH CTyJCHTAMH
JTUCITUILTAHBI SBISIFOTCS TTOCIIE0BATENHHOE N3YUIEHNE COJIEPIKATENHHO CBA3AHHBIX MEXKTy cO00i
paszenoB (TeM) y4eOHBIX 3aHATHH. M3yueHne kax1oro pasaena (TeMbl) peAIoiaraeT oBjaieHue
CTYAEHTaMH HEOOXOAMMBIMU KOMIIETEHIMSIMU. Pe3ynbraT aTTecTanny cTyJeHTOB Ha pa3IMYHbIX 3Tanax
(i)OpMPIpOBaHI/ISI KOMHCTCH]_II/Iﬁ IOKa3bIBA€T YPOBCHb OCBOCHUA KOMHCTGHHI/Iﬁ CTYJACHTaMHU.
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41 ITepedyenn» kKoMneTeHMii ¢ yKka3aHHeM HHANKATOPOB, INIAHNPYEMbIX Pe3yJIbTATOB 00y4eHHs] U KPUTepHeB OLICHHBAHMUS OCBOCHHUSI KOMITeTeH M

®opmup | Unauka Conepxanue I[Inanupyembie KpuTepun oneHuBanusi pe3yJibTaToB 00yUeHHUs (IeCKPUITOPHI) M0 NATHOAILHOM IIKaJIe
yemasi TOPbI KOMIIeTeHI[ UM/ pe3yJbTaThl
xomnere | copmu HHIUKATOPA o0y4eHus
HIHA POBaHHO (mokazarenu
CTH JTOCTHKCHHUS 1 2 3 4 5
KOMIleTe 3aJaHHOTO YPOBHS
HIUH OCBOCHUSA
KOMITCTCHITHI)
OIIK-1 Cnocoben 3HaTh: OtcyrcTBue 3HaHHN | PparMeHTapHbIE O6mue, HO HE B nenom CdopmupoBaHHEIE
HCTIONIb30BATh OcHOBHBIE OCHOBHBIX 3HaHMS OCHOBHBIX CTPYKTYpPHUPOBaHHBIE | COPMHUPOBAHHEIE, CHCTEeMaTHYECKHE
OCHOBHEIE OuoJOrnYecKue, OMOJIOTUYECKHUX, OMOJIOTUYECKUX, 3HaHUSI OCHOBHBIX HO CoJIepKalye 3HaHUSI OCHOBHBIX
ouosioruueckue, | (pU3UKO- ¢dusuko- ¢busnko- OMOJIOTHYECKUX, OTJICNIbHBIC TIPOOECITBI, | OMOIIOTHYCCKHUX,
¢usmko- XHMHUYECKHE, XUMHUYECKHX, XUMHUYECKHUX, (M3UKO-XMMHUYECKHX, | 3HAHUS OCHOBHBIX ¢busuKo-
XUMHYECKHE, XHMHUYECKHE, XHMHUYECKHX, XUMHUYECKHX, XMMUYECKHUX, OHMOJIOTYECKHX, XMUMUYECKHX,
XUMUYECKHe, MaTeMaTH4eCKue MaTeMaTHYECKUX MaTeMaTHYECKUX MaTeMaTHYECKUX (M3UKO-XUMHUYECKHX, | XUMUYECKHX,
MaTeMaTHYECKH | METOMBI JUIs METOJIOB ISt METOJOB AT METOJIOB AJIst XMUMUYECKHX, MaTeMaTHYECKUX
€ METOABI JJIst pa3paboTkuy, pa3paboTKuy, pa3paboTKHy, pa3paboTku, MaTeMaTHIECKUX METOJIOB IS
pa3paboTku, HCCIIeIOBAaHUN U HCCIIeIOBAaHUN U HCCIIeIOBAaHUN U HCCIEeJOBAaHUH U METOJIOB IS pa3paboTku,
WCCIIEZIOBAaHNI U | DKCIICPTH3bHI 9KCTIEPTHU3BI 9KCTIEPTHU3BI 9KCTIEPTHU3BI pa3paboTku, HCCIeJOBaHUH U
9KCIEPTU3BI JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX HCCIeJOBaHUH U 9KCTIEPTHU3BI
JIEKapCTBEHHBIX | CPEICTB, CPEACTB, CPEACTB, CpPEACTB, 9KCTIEPTHU3BI JIEKapCTBEHHBIX
CpPEICTB, U3TOTOBJICHHUS U3TOTOBJICHHUS M3TOTOBJICHUSA H3TOTOBJICHUS JIEKapCTBEHHBIX CPEICTB,
W3TOTOBJICHUS JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIeKapCTBEHHBIX JIEKapCTBEHHBIX CPEICTB, H3TOTOBJICHUSA
JIEKapCTBEHHBIX | MpPEnapaToB. IpenapaTos. npenapaTos. IpernapaToB. H3TOTOBJICHUSA JIEKapCTBEHHBIX
penapaToB JIEKapCTBEHHBIX IIpernapaToB.
IIpenapaToB.
Ymern: OTtcyTcTBHE YacTuuHO B nenom ycneuHo, B nenom CdhopmupoBaHHbie
Hcnonp3oBath yMeHUi OCBOCHHBIE YMEHHUS | HO He c(hopMUpPOBaHHbIE, CHUCTEMaTHUYECKHUE
OCHOBHBIE HCIONb30BaTh HCIONb30BaTh CUCTEMaTHUYECKU HO cozeprKaiiye YMEHUS
Ouonornveckue, OCHOBHBIE OCHOBHBIE OCYILECTBIISIEMbBIE OTJEJbHBIE IPOOEIBl, | MCHOIB30BATh
¢dusmKo- Ouonornveckue, Ouonornveckue, yYMEHHUs YMEHHUs OCHOBHBIE
XUMHYECKHE, ¢dusmKo- ¢dusmKo- UCTIONb30BaTh HCTONb30BaTh Ouonoruyeckue,
XMMHUYECKHE, XUMHYECKHE, XUMHYECKHE, OCHOBHBIE OCHOBHBIE ¢busuKo-
MaTeMaTH4ecKHe XHMHUUYECKHE, XHMHUUECKHE, Ouonoruyeckue, Ouonoruyeckue, XMMUYECKHE,
METOBI JUTS MaTeMaTHIeCKHe MaTeMaTHIeCcKre ¢u3uKO-XMMHUYeCKHe, | GU3NKO-XUMHYECKHE, | XUMHYECKHE,
pa3paboTku, METOBI JUIS METOIBI JUIS XHMUYECKHE, XHMUYECKHE, MaTeMaTHIeCKHe
HCCIICIOBAHUN U pa3paboTKH, pa3paboTKHy, MaTeMaTHYeCKHe MaTeMaTHIECKHe METOBI JUIS
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SKCIEPTHU3BI HCCIICIOBAaHUN U HCCIICIOBAHUNA U METOMBI IS METOBI IS pa3paboTkw,
JIEKapCTBEHHBIX SKCIEPTHU3BI SKCIEPTU3BI pa3paboTku, pa3paboTkw, HCCIICIOBAaHUN 1
CPEJICTB, JICKAPCTBCHHBIX JICKapCTBCHHBIX UCCIICIOBAaHUN U UCCIICIOBAaHUN U 9KCICPTHU3BI
W3rOTOBIICHHS CPEJICTB, CpPEIICTB, 9KCIECPTHU3BI 9KCICPTHU3BI JICKaPCTBCHHBIX
JICKApCTBCHHBIX M3TOTOBIICHUS H3TOTOBIICHUS JICKAPCTBCHHBIX JICKaPCTBCHHBIX CPEICTB,
MpenapaToB. JICKAPCTBCHHBIX JICKapCTBCHHBIX CPEICTB, CPEICTB, M3TOTOBJICHHUS
IIpenaparosB. MpEenapaToB. M3TOTOBJICHHS M3TOTOBJICHHUS JICKaPCTBCHHBIX
JICKAPCTBCHHBIX JICKaPCTBCHHBIX MpenapaTos.
penapaToB. pernapaToB.
Baaners: OtcyTcTBHE ®parMeHTapHbIE B nenom ycnemso, B uenom VYcnemHoe u
CriocoOHOCTBIO CTIIOCOOHOCTH CIIOCOOHOCTH HO HE c(hopMUpOBaHHEIE, CHCTEMaTHUYECKOe
HCTIOJTb30BaTh HCTIOJTb30BaTh HCTIOJTb30BaTh CHUCTEMaTHYECKU HO COJIep KaIIie MIpUMEHECHUE
OCHOBHEIC OCHOBHEIC OCHOBHEIC TIpUMEHSICMEIC OTJENBHBIC TIPOOEITBI, | OCHOBHBIX
OHoIIOTHIeCKHE, OHoIIoTHIecKue, OHoIIOTHYeCKHE, CocoOHOCTH CcrocoOHOCTH OHMOIOTUYIECKUX,
¢busmKo- ¢busmKo- ¢busmKo- HCTIONb30BaTh HCTIOJb30BaTh ¢busuKo-
XUMHYCCKHE, XUMHUYCCKHE, XUMHYCCKHE, OCHOBHBIC OCHOBHBIC XUMUYECKUX,
XUMHUYCCKHE, XHUMHYCCKHE, XUMHYECKHE, OHOJIOTHYECKHE, OHOJIOTHYECKHE, XUMUYECKUX,
MaTeMaTHYCCKUE MaTeMaTHYCCKUE MaTeMaTHYCCKUEC Gbu3uKo-xuMHUIecKre, | QU3UKO-XUMHUYCCKHE, | MAaTEMaTHYCCKIX
METO/IbI JIIS METO/IbI JIIS METOIBI JIIsI XHUMUYECKHE, XUMUYECKHE, METOJIOB JJIst
pa3paboTku, pa3paboTkH, pa3paboTKu, MaTeMaTHIeCKHe MaTeMaTHIeCKHe pa3zpaboTku,
HCCIICIOBAaHUN U HCCIICIOBAaHUN U HCCIICIOBAHUNA U METOMBI IS METOBI IS HCCIICIOBAaHUN U
AKCIEPTU3BI SKCIEPTHU3BI SKCIEPTU3BI pa3paboTku, pa3paboTkw, 9KCIEPTHU3BI
JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX HCCIICIOBaHUN 1 HCCIICIOBAaHUN U JIEKapCTBCHHBIX
CPEICTB, CPEICTB, CpeICTB, AKCIEPTHU3BI 9KCIEPTHU3BI CpEeICTB,
M3TOTOBIICHUS M3TOTOBIICHUS M3TOTOBIICHUS JIEKapCTBEHHBIX JIEKapCTBCHHBIX H3TOTOBIICHHS
JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX CpenCTB, CpEeICTB, JIEKapCTBCHHBIX
IpenapaTos. IpenapaTos. IpenapaTos. W3TOTOBJICHHUS W3rOTOBIICHUS MpernapaTos.
JIEKapCTBEHHBIX JICKAPCTBEHHBIX
IIpenapaToB. IIpenapaToB.

OIIK-1.1 | [Ipumenset 3Harh: OtcytcTBue 3HaHuK | DparMeHTapHbIe OO6mue, HO HE B nenom CdopmupoBaHHbIe
OCHOBHBIC OcCHOBHBIE OCHOBHBIX 3HAHUST OCHOBHBIX CTPYKTYpHPOBaHHbIE | C(HOPMHUPOBAHHBIE, CHCTEMAaTHUYECKHUE
Omostornuyeckne | OHOIOTHUECKHE OHOJIOrMYEeCKUX OHMOJIOTHYECKUX 3HAHUS OCHOBHBIX HO COJIEpIKAII[He 3HaHUSI OCHOBHBIX
METOIBI METO/Ibl aHAJIH3a METOJIOB aHallu3a METOJIOB aHaJIn3a OHMOJIOTHYECKHUX OTJICNIbHBIC TIPOOCITBI, | OMOIIOTUYECKUX
aHanmm3a Jyis JUTS pa3pabOTKH, JUTS pa3paboTKH, IUTS pa3paboTKH, METOJIOB aHaJK3a Ui | 3HaHUS OCHOBHBIX METOJIOB aHaJH3a
pa3paboTku, HCCIICIOBAaHUNA U HCCIICIOBAHUNA U HCCIICIOBAHUNA U pa3paborTku, OHMOJIOTHIECKHUX IUTS pa3paboTKH,
HCCIICIOBAaHUN M | IKCIIEPTHU3EI AKCIEPTHU3BI AKCIEPTHU3BI HCCIICIOBAaHUN U METOJIOB aHaJM3a Uil | UCCICIOBAHUN H
IKCIEPTU3BI JICKapCTBEHHBIX JICKapCTBEHHBIX JICKapCTBCHHBIX IKCHEPTHU3BI pa3paboTkwy, 9KCIEPTHU3BI
JICKApCTBCHHBIX | CPEICTB U CpPeICTB U CpPeICTB U JICKapCTBEHHBIX HCCIICIOBAaHUN U JICKAPCTBCHHBIX
CPEICTB U JICKapPCTBEHHOTO JICKapPCTBEHHOTO JICKAPCTBEHHOTO CPEACTB U 9KCIEPTHU3BI CPEICTB U
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JIEKapCTBEHHOTO
PacTUTEIHLHOTO
CBIPbS

PaCTHUTEIFHOTO PaCTHUTEIFHOTO pPacTUTEITHHOTO JIEKapCTBCHHOTO JIEKapCTBEHHBIX JIEKapCTBECHHOTO
CBIPBSL. CBIPBSL. CBIPBSL. pacTUTENFHOTO CPeICTB U pacTUTENFHOTO
CBIPBSL. JICKAPCTBCHHOTO CBIPBSL.
PaCTUTEIHLHOTO
CBIPBSL.
YMmerb: OtcyTtcTBUE YacTruHO B nenom ycrmernixo, B nenom CdopmupoBaHHEIC
[IpumMeHATH YMCHUH NMPUMEHSATh | OCBOCHHBIC YMCHHS | HO HE c(hopMUpPOBaHHBIC, CHUCTEMAaTHUYCCKUC
OCHOBHEIC OCHOBHEIC MIPUMCHSTh CHUCTEMATHYCCKU HO COJIepKaIIHe YMEHUS PUMCHSATh
OHOJIOTHYECKHC OHOJIOTHYECKHE OCHOBHBIC OCYILECTBIIIEMbIE OT/ICNIbHBIC TIPOOCITBI, | OCHOBHBIC
METOJIBI aHAJIH3a METOJIBI aHAJH3a Omororn4aeckue YMCEHHUS IPUMEHATH YMCHHUS IPUMEHATH OmoornyecKue
UL pa3paboTKH, UL pa3paboTKH, METOJIBI aHAJH3a OCHOBHBIC OCHOBHBIE METOIBI aHAJIH3a
HCCIICIOBAaHUN U HCCIICIOBAaHUN U IUTS pa3paboTKH, Omonornyeckue OmoornIecKue IUTA pa3paboTKH,
SKCIEPTHU3BI SKCIEPTU3BI HCCIICIOBAHUNA U METOZBI aHANK3a A1 | METOZBI aHANK3a AN | MCCICIOBAHUH H
JIEKapCTBEHHBIX JIEKapCTBEHHBIX SKCIEPTU3BI pa3paboTku, pa3paboTkw, AKCIEPTHU3BI
CpPeICTB U CpPeICTB U JICKapCTBCHHBIX HCCIICIOBAaHUN U UCCIICIOBAaHUN U JICKaPCTBCHHBIX
JIEKapCTBEHHOT'O JICKQPCTBCHHOTO CpPEICTB U 9KCIEPTHU3BI 9KCIEPTHU3BI CPEICTB U
PACTUTEIILHOTO PACTUTEIILHOTO JICKApCTBCHHOTO JICKAPCTBEHHBIX JICKaPCTBCHHBIX JICKAPCTBCHHOTO
CBIPBSL. CBIPBSL. PACTHUTEIILHOTO CPEICTB U CPEICTB U PaCTUTEILHOTO
CBIPbSL. JICKAPCTBCHHOTO JICKApCTBCHHOTO CBIPBSL.
PacTUTEILHOTO PaCTUTEILHOTO
CBIPBSL. CBIPBSI.
Baaners: OtcyrcTBHE ®parMeHTapHbIE B nenom ycnemino, B uenom VYcenemHoe u
CriocoOHOCTBIO CTIIOCOOHOCTH CIIOCOOHOCTH HO HE c(hopMUpOBaHHEIE, CHUCTEMaTHYECKOe
TIPUMEHS T TIPUMEHSTh MIPUMEHSTh CHUCTEMATHYECKU HO COJIep KaIIie IpUMEHECHUE
OCHOBHEIC OCHOBHEIC OCHOBHEIC MIPOSIBIISIEMBIC OTJIENbHBIE TIPOOEITBI, | OCHOBHBIX
OHMOJIOTUYECKHE OHMOJIOTUYECKHE OHOJIOTUYECKHE CITOCOOHOCTH CITOCOOHOCTH OHOJIOTHIECKUX
METOJIBI aHAJIH3a METOJIBI aHAJH3a METOJIBI aHAJIH3a MIPUMEHSTH MIPUMEHSTh METOJIOB aHaJIH3a
JUTSE pa3paboTkw, JUTsE pa3paboTkw, JUTsE pa3paboTkw, OCHOBHEBIE OCHOBHBIE IS pa3paboTKH,
UCCIICIOBAHUN U UCCIICIOBAHUN U UCCIICIOBAHUN U OHOIOTUYECKHE OHOJIOTUYECKHE HCCIICIOBAaHUN U
9KCIIEPTHU3BI 9KCIIEPTHU3BI JKCIIEPTHU3BI METO/Ibl aHAIKM3A JJIs1 | METOIbI aHAIM3A [T | DKCIIEPTH3BI
JICKApCTBEHHBIX JICKApCTBEHHBIX JICKapCTBEHHBIX pa3paboTku, pa3paboTkw, JICKapCTBEHHBIX
CPEICTB 1 CpPEICTB U CPEeICTB U HCCIICIOBAaHUN U HCCIICIOBAaHUN U CPEICTB U
JICKAPCTBCHHOTO JICKAPCTBCHHOTO JICKapCTBCHHOTO SKCHEPTHU3BI 9KCIEPTHU3BI JICKaApCTBCHHOTO
PACTHUTEIILHOTO PACTHUTEILHOTO PACTHUTEIILHOTO JICKapCTBEHHBIX JICKAPCTBEHHBIX PaCTUTEILHOTO
CBIPBSL. CBIPBSL. CBIPBSL. CPEeICTB U CPEICTB U CBIPBSL.
JICKApCTBCHHOTO JICKApCTBCHHOTO
PacTUTEIHLHOTO PaCTUTEIHLHOTO
CBIPBSL. CBIPBSI.
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OIIK-1.2

IIpumenser
OCHOBHBIE
¢usmko-
XUMHUYECKHE U
XUMHUYECKUE
METO/IBI
aHaau3a JJs
pa3paboTku,
HCCIIEOBAHUN U
SKCIIEPTU3BI
JICKapCTBEHHBIX
CpPeICTB,
JICKApCTBEHHOTO
PacTUTEIHLHOTO
CBIPBS U
OMOJIOTHYECKUX
00BEKTOB

3HaThb:

OcHOBHBIE (PU3UKO-
XMMHUUYECKHE U
XHMHUYECKHE
METO/Ibl aHaNIN3a
JUIsl pa3paboTKy,

OTtcyTcTBHE 3HAHUN
OCHOBHBIX (PH3UKO-
XUMHUUYECKHUX U
XUMHUYECKHX
METOJIOB aHaJIH3a
JUIsl pa3paboTKy,

®parmeHTapHble
3HaHMS OCHOBHBIX
¢dusmKo-
XMMHUYECKHUX U
XMUMHUYECKHX
METOJIOB aHau3a

OOmwme, HO HE
CTPYKTYPHUPOBaHHBIE
3HAHHUS OCHOBHBIX
(U3UKO-XUMHYICCKIX
A XUMHYECKUX
METOJOB aHaInu3a s

B nenom
c(hopMUpPOBaHHEIE,
HO cozeprKaliue
OTJEJbHBIE IPOOEIHI,
3HAHMSI OCHOBHBIX
(U3UKO-XMMUYECKUX

CdopmupoBaHHEIE
CHCTEMaTHYECKUE
3HAHMSI OCHOBHBIX
¢busmKo-
XUMHYECKHX U
XUMHUYECKHX

HCCIIeIOBaHUN U HCCIIeIOBAaHUN U JUIsL pa3paboTKHy, pa3pabotkuy, U XUMUYECKUX METOJIOB aHaJIN3a
9KCIIEPTHU3BI 9KCIIEPTHU3BI HCCIIeIOBaHUN U UCCIEeJOBaHUH U METOJIOB aHaIM3a Ul | JUIs pa3paboTKH,
JIEKapCTBEHHBIX JIEKapCTBEHHBIX 9KCTIEPTHU3BI 9KCTIEPTHU3BI pa3paboTku, HCCIIEJOBAaHUH H
CPEACTB, CPEACTB, JIEKapCTBEHHBIX JIEKaPCTBEHHBIX HCCIIEJOBAaHUHN U 9KCTIEPTHU3BI
JIEKapCTBEHHOTO JIEKapCTBEHHOTO CPEACTB, CpPEACTB, 9KCTIEPTHU3BI JIEKapPCTBCHHBIX
pacTUTENBEHOTO pacTUTENBEHOTO JIEKapCTBEHHOTO JIEKapCTBEHHOTO JIEKapPCTBECHHBIX CpPEACTB,
CBIPBS U CBIPBS U pacTUTENBEHOTO pacTUTENBEHOTO CpPEACTB, JIEKapCTBEHHOTO
OMOJIOTUYECKUX OMOJIOrMYeCKUX CBIPbS U CBIPbS U JIEKapCTBEHHOTO pacTUTENBEHOTO
00OBEKTOB. 00OBEKTOB. OMOJIOTUYECKUX OHMONIOTYeCKUX pacTUTENBEHOTO CBIPbS U
00OBEKTOB. 00BEKTOB. CBIPBS U OHMOJIOrHYeCKUX
OUOTOrMYeCKUX 00BEKTOB.
OOBEKTOB.
Ymers: OtcyTcTBHE YactuyHo B nenom ycnemso, B nenom CchopmupoBaHHbIe
[TpumeHsTH yYMEHHU IPUMEHSTh | OCBOCHHBIE YMEHHS | HO He c(hopMHUpPOBaHHBIE, cUCTEeMaTHYECKHe
OCHOBHbIE (DU3UKO- | OCHOBHBIE (DU3UKO- | MPUMEHSTH CHCTEeMaTHYECKH HO cozeprKaliye YMEHUsSI IPUMEHSTh
XMMHUUYECKHE U XMMHUUYECKHE U OCHOBHBIE (DU3UKO- | OCYIIECTBISIEMbIE OTZEJbHBIE IPOOENBI, | OCHOBHBIE (PH3HUKO-

XUMHUYECKUE
METO/IbI aHAIH3a
IUTS pa3paboTKH,
HUCCIIEIOBAHUAN 1
9KCIICPTHU3BI
JICKAPCTBEHHBIX
CPE/CTB,
JICKAPCTBCHHOTO
PaCTHUTEIILHOTO
CBIPBS U
OUOJIOTHYECKHUX
00BEKTOB.

XUMHUYECKUE
METO/IbI aHAIN3a
IUTS pa3paboTKH,
HUCCIIEIOBAHUAN 1
9KCIIEPTHU3BI
JICKAPCTBEHHBIX
CPE/CTB,
JICKAPCTBCHHOTO
PaCTHUTEIILHOTO
CBIPBSI U
OUOJIOTHYECKHUX
00BEKTOB.

XUMHYECKHUE U
XUMHAYECKUE
METO/bI aHAJIN3a
IUTS pa3paboTKH,
HCCJIEIOBaHUN 1
JKCIIEPTHU3BI
JICKapCTBEHHBIX
CpPEICTB,
JICKAPCTBCHHOTO
PacTUTENBEHOTO
CBIPbS U
OHOJIOrMYECKUX
00BEKTOB.

YMEHUsI IPUMEHSTh
OCHOBHbIE (PU3HKO-
XUMHUYECKUE U
XUMHYECKUE METO I
aHanu3a I
pa3paboTku,
HUCCJIECIOBaHUN B
9KCIIEPTHU3BI
HeKapCTBeHHBIX
CpEJICTB,
JIEKAPCTBEHHOTO
pacTUTENHLHOTO
CBIPbS U
OHOJIOTHYECKUX
00BEKTOB.

YMEHUsI IPUMEHSTh
OCHOBHbIE (PU3HKO-
XUMHUYECKHE U
XUMHUYECKHE METO I
aHanu3a s
pa3zpaboTku,
HCCJEIOBaHUN 1
9KCIIEPTHU3BI
HeKapCTBeHHBlX
CPEJICTB,
JIEKaPCTBEHHOTO
PacTUTENLHOTO
CBIPbS
OHOJOTHYECKUX
00BEKTOB.

XUMHUYECKHE U
XUMUYECKHE
METO/bI aHAIM3a
IUTA pa3paboTKH,
HCCJIEIOBaHUN 1
9KCIEPTHU3BI
JICKAPCTBEHHBIX
CPEICTB,
JICKApCTBCHHOTO
PacTUTENBLHOTO
CBIPbS
OHOJOTHYECKUX
00OBEKTOB.
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Baapers:
Cnoco6HoCThIO
MIPUMEHSITh
OCHOBHBIE (PU3UKO-
XMMHUYECKHE U
XHMHUUYECKHE
METO/Ibl aHaNIN3a
JUIsl pa3paboTKy,
HUCCIIEIOBAHAN 1

OTtcyTcTBUE
CIIOCOOHOCTH
MIPUMEHSITH
OCHOBHBIE (DU3UKO-
XMMHUUYECKHE U
XHMHUUYECKHE
METO/Ibl aHaNIN3a
JUIsl pa3paboTKy,
HUCCIIEIOBAaHAN 1

®parmeHTapHble
CIIOCOOHOCTH
MIPUMEHSTh
OCHOBHBIE (DU3UKO-
XMMHUYECKHE U
XMMHUUYECKHE
METO/Ibl aHaNIN3a
JUIsL pa3paboTKHy,
HUCCIIEIOBAaHUAN U

B uenom ycneuino,
HO HE
CHCTEMaTHYECKH
TPOSBIISICMBIC
CIOCOOHOCTH
MPUMEHSTh
OCHOBHBIE (PU3UKO-
XUMHYECKHE U
XUMHYECKHE METOJIBI

B nenom
c(hopMUpPOBaHHEIE,
HO cofepiKalee
OTZENbHBIC MPOGEIIbI,
CHOCOOHOCTH
MPUMEHSTh
OCHOBHBIE (PU3NKO-
XAMHYECKHE U
XUMHYECKHE METOJIbI

YcnemHoe u
CHCTEMATHYECKOE
MIPUMEHECHUE
OCHOBHBIX (DU3HKO-
XUMHUYECKUX U
XUMHYECKUX
METOJIOB aHajIn3a
IUTS pa3paboTKH,
HUCCIIEIOBAHUN U

9KCTIEPTHU3BI 9KCTIEPTHU3BI 9KCTIEPTHU3BI aHaIM3a IS aHaIM3a IS 9KCTIEPTHU3BI

JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX pa3paboTku, pa3paboTku, JIEKapPCTBCHHBIX
CPEACTB, CPEACTB, CPEACTB, HCCIIEJOBAaHHUHN H HCCIIEJOBAaHUHN U CpPEACTB,
JIEKapCTBEHHOTO JIEKapCTBEHHOTO JIEKapCTBEHHOTO 9KCTIEPTHU3BI 9KCTIEPTHU3BI JIEKapCTBEHHOTO
pacTUTENBEHOTO pacTUTENBEHOTO pacTUTENBEHOTO JIEKapCTBEHHBIX JIEKapCTBEHHBIX pacTUTENBEHOTO
CBIPBS U CBIPBS U CBIPbS U CpPEACTB, CpPEACTB, CBIPbS U
OMOJIOrMYeCKUX OMOJIOrMYeCKUX OMOJIOTUYECKUX JIEKapCTBEHHOTO JIEKapCTBEHHOTO OHMOJIOrHYeCKUX
00BEKTOB. 00BEKTOB. 00OBEKTOB. pacTUTENBEHOTO pacTUTENBEHOTO 00BEKTOB.

CBIPBS U CBIPbS U

OHOIOTHYECKUX OHMOJIOrHYeCKUX

00BEKTOB. 00BEKTOB.

OIIK-1.3 | Ilpumensier 3HaTh: OtcyrcTBue 3HaHHN | PparMeHTapHbIE O6mue, HO HE B nenom CdopmupoBaHHEIE
OCHOBHBIE OCHOBHBIE METOIBI | OCHOBHBIX METOJIOB | 3HAHMS OCHOBHBIX CTPYKTYpPHUPOBaHHBIE | COPMHUPOBAHHEIE, CHCTEeMaTHYECKHe
METOJIBI ¢dusmKo- ¢dusmKo- METO/10B (PU3HMKO- 3HaHMS OCHOBHBIX HO cozeprKamiye 3HaHMS OCHOBHBIX
¢usuxo- XHMHUYECKOTO XHMHYECKOTO XMMHUYECKOTO METOJI0B (PM3HKO- OTZEeJbHBIE TPOOENbl, | MEeTOnOB (u3MKO-
XHMHYECKOTO aHanM3a B aHanM3a B aHanM3a B XHUMHYECKOTO 3HaHMS OCHOBHBIX XUMHYECKOTO
aHaIMu3a B N3TOTOBJICHUU N3TOTOBJICHUU N3TOTOBJICHUU aHaIn3a B METO/10B (PU3HKO- aHaIu3a B
M3TOTOBJICHUH JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX W3rOTOBJICHUU XUMHYECKOTO W3rOTOBJICHUU
JIEKapCTBEHHBIX | MPENaparosB. HpenapaTos. Hpenaparos. JIEKapCTBEHHBIX aHaM3a B JIEKapCTBEHHBIX
npenaparos Npenaparos. W3rOTOBJICHUU Npenaparos.

JIEKapCTBEHHBIX

Mpernaparos.
Ymers: OTtcyTcTBHE YacTuuHO B nenom ycneuso, B uenom CdopmupoBaHHEIE
[MpumensTH YMEHHH IPUMEHSTh | OCBOCHHBIE YMEHHS | HO HE c(hopMUpOBaHHEIE, cUcTeMaTHYEeCKHe
OCHOBHBIE METO/IBl | OCHOBHBIE METO/BI | NPUMEHSTh CHCTEeMaTHYEeCKH HO cozeprKaiiye YMEHUSI IPUMEHSITh
¢dusmKo- ¢dusmKo- OCHOBHBIE METOJIBl | OCYIIECTBIISIEMbIE OTJEJbHBIE IPOOENBI, | OCHOBHBIE METOIBI
XHMHUYECKOTO XHMHUYECKOTO ¢dusmKo- YMEHUSI IPUMEHSITh YMEHUsSI IPUMEHSITh ¢usuKo-
aHanM3a B aHanM3a B XHMHUYECKOTO OCHOBHBIE METO/IBI OCHOBHBIE METO/IBI XUMHYECKOTO
N3TOTOBJICHUU N3TOTOBJICHUU aHanM3a B ¢busuKo- ¢busmKo- aHaJIu3a B
JIEKAPCTBEHHBIX JIEKAPCTBEHHBIX H3rOTOBIICHUU XUMHYECKOTO XUMHYECKOTO W3rOTOBJICHUU
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MIPenaparos. IIPenaparos. JIEKapCTBEHHBIX aHaIu3a B aHaIu3a B JIEKapPCTBEHHBIX
MIpenaparos. M3TOTOBICHUU M3TOTOBIICHUU MIPEnaparos.

JIEKapCTBEHHBIX JIEKapCTBEHHBIX

IpenapaToB. IpenapaToB.
Baanersn: OtcyTtcTBUE ®parMeHTapHbIe B nenom ycnenino, B nenom VYcneumHoe u
CnocoOHoCThIO CIIOCOOHOCTH CIIOCOOHOCTH HO He c(hopMUpOBaHHEIE, CHCTEMaTHYeCKOe
MIPUMEHSITH TIPUMEHSITH MIPUMEHSTh CHCTEMaTHYECKH HO CoJiepKalye IIPUMEHEHUE
OCHOBHBIE METO/IBI | OCHOBHBIE METO/IBI | OCHOBHBIE METO/BI | MPOSIBIISIEMbIE OTJEeJbHBIC MPO0OENbl, | METOHOB (Qu3MKO-
¢usuko- ¢usuko- ¢busnko- CIOCOOHOCTH CIOCOOHOCTH XUMHUYECKOTO
XHMHYECKOTO XHMHYECKOTO XHMHYECKOTO MPUMEHSTH MIPUMCHSTH aHaIn3a B
aHanM3a B aHanM3a B aHanM3a B OCHOBHBIC METO/IBI OCHOBHBIC METO/IBI M3TOTOBIICHUU
N3TOTOBIICHUU N3TOTOBIICHUU N3TOTOBJICHUU ¢busHKo- ¢usuKo- JIEKapPCTBCHHBIX
JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX XUMHYECKOTO XHMHYECKOTO MPEenaparos.
MIPenaparosB. MIPenaparosB. MIpenaparos. aHaIu3a B aHaIn3a B

H3TOTOBJICHUU W3TOTOBJICHUU

JIEKapCTBEHHBIX JIEKapCTBEHHBIX

IIpenapaToB. IIpenapaToB.

OIIK-1.4 | IIpumenser 3HaTh: OtcyTcTBUE 3HaHUN | PparMeHTapHbIE O6uue, HO He B nenom CchopmupoBaHHbIe
MaremMatuuecku | MaTtemaTuueckue MaTeMaTHYeCKHX 3HAHMS CTPYKTYpPHPOBaHHbIE | COPMHUpPOBaHHEIE, CHUCTEMaTHUYECKHUE
€ METO/IbI U MeTO/Ibl 00pabOTKH | METOJIOB MaTeMaTHYECKUX 3HaHUSA HO COJIepKaIlye 3HaHUS
OCYILECTBIIET JTAHHBIX, 00pabOTKN TaHHBIX, | METOJOB MaTeMaTHYECKUX OTJIeJIbHBIE POOEIbl, | MaTeMaTHYECKUX
MaTeMaTHYeCKy | MOJyYEHHBIX B TIOJTYYEHHBIX B 00paboTKN TaHHBIX, | METOJI0B 00pabOTKH 3HAHMSA METO/I0B
10 00paboTKy XOJI€ MCCIICIOBAHUH | XO/€ MCCIICIOBAHUM | MOJTYYEHHBIX B JTaHHBIX, MaTeMaTHYECKUX 00paboTKM TaHHBIX,
JIaHHBIX, 1 9KCHEPTH3EI 1 9KCHEPTH3EI XOJI€ MCCJICIOBAHUM | MOJTYYEHHBIX B X0/1€ METOJI0B 00pabOTKM | TOJYy4YEHHBIX B

HOJIy4YCHHBIX B
xoJe
pa3paboTku
JIEKapCTBEHHBIX
CpeACTB, a
TaKKe
HCCIIEIOBaHUN U
IKCTIEPTHU3BI
JIEKapCTBEHHBIX
CpPEACTB,
JIEKapCTBEHHOTO

JIEKAPCTBEHHBIX
CPEJCTB,
JIEKAPCTBEHHOTO
PACTUTEIILHOTO
CBIPBSI U
OMOJIOTHUECKUX
00BEKTOB.

JIEKAPCTBEHHBIX
CPEJCTB,
JIEKAPCTBEHHOTO
PACTUTEIILHOTO
CBIPBSI U
OHMOJIOTHUECKUX
00BEKTOB.

U 9KCIEPTHU3BI
JIEKapCTBEHHBIX
CPEJICTB,
JICKAPCTBEHHOTO
PACTHUTEIILHOTO
CBIPbs U
OHMOJIOTHUECKUX
0O0BEKTOB.

HCCIIEJOBAHUN U
AKCIEPTHU3BI
JIEKapCTBEHHBIX
CpEeJCTB,
JICKApCTBEHHOTO
PacTUTEILHOTO
CBIPBS U
OMOJIOTHYECKUX
00BEKTOB.

JaHHBIX,
MTOJYYCHHBIX B XOJIC
HUCCIIEIOBAHUN U
9KCIEPTHU3BI
JICKAPCTBEHHBIX
CPE/CTB,
JICKAPCTBCHHOTO
PaCTUTEIILHOTO
CBIPBS H
OHOJOTHYECKUX
00BEKTOB.

XOJI€ UCCIIENOBAHUN
M 3KCIEPTU3BI
JIEKAPCTBEHHBIX
CPEICTB,
JICKAPCTBEHHOTO
PaCTUTEIILHOTO
CBIPBS U
OMOJIOTHYECKUX
00BEKTOB.
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PaCTUTENBHOTO
CBIPBSI U
OMOIOTUYECKUX
00BEKTOB

Ymern:
OcymecTBIATh
MaTeMaTHYeCKyIo
00paboTKy TaHHBIX,
TIOJTYYEHHBIX B
X0Jle CCIIeA0BaHUI
1 9KCHEPTH3EI

OTtcyTcTBUE
yMeHui
OCYIIECTBIISITh
MaTeMaTHYeCKyIo
00paboTKy JaHHBIX,
TIOJTYYEHHBIX B
X0Jle MCCIIeA0BaHUI

YacTtnaao
OCBOCHHBIC YMEHUS
OCYUIECTBIISITh
MaTeMaTH4ECKYIO
00paboTKy JaHHBIX,
MOJTyYCHHBIX B
XO0JI¢ UCCIIeIOBaHUM

B uenowm ycneunsie,
HO HE
CUCTEMaTHUYECKUE
yMeHUS
OCYILECTBJISATh
MaTeMaTHYeCKyIo
00paboTKy JaHHBIX,

B nenom
c(hopMUpPOBaHHEIE,
HO cozeprKaliue
OTJEJbHBIE IPOOEIHI,
YMEHHS
OCYIIECTBIISTH
MaTeMaTHYeCKYI0

CdopmupoBaHHEIE
CHCTEMaTHYECKUE
YMCHHUSI
OCYIIIECTBISATD
MaTeMaTHYECKYIO
00paboTKy JaHHBIX,
MOJTyYCHHBIX B

JIEKAPCTBEHHBIX Y 3KCIIEPTHU3HI U 3KCIIEPTHU3HI MOJYYCHHBIX B XOJIC 00paboTKy TaHHBIX, X0JI€ UCCIIEOBAHUM
CPENCTB, JIEKAPCTBEHHBIX JIEKapCTBEHHBIX HCCIeNOBaHUN U MOJYYSHHBIX B XO/IE M 9KCIEPTU3BI
JIEKapCTBEHHOTO CPENCTB, CPEJCTB, IKCTIEPTHU3BI HCCIeN0OBaHuN U JIEKAPCTBEHHBIX
PacTUTENBEHOTO JIEKapCTBEHHOTO JIEKapCTBEHHOTO JIEKAPCTBEHHBIX 9KCTIEPTHU3BI CpPE/CTB,
CBIPbS PacTUTENBEHOTO pacTUTENBEHOTO CpECTB, JIEKAPCTBEHHBIX JIEKaPCTBEHHOTO
OHOJIOTHYECKUX CBIPbS U CBIPbS U JIEKAPCTBEHHOTO CpPE/CTB, PacTUTENBLHOTO
00BLEKTOB. OHOJIOrMYECKUX OHOJIOrMYECKUX PaCTUTEIHLHOTO JICKAPCTBCHHOTO CBIPBS U
00OBEKTOB. 00OBEKTOB. CBIPbS U pacTUTENBEHOTO OHMOJIOrHYEeCKUX
OHOJIOTHYECKUX CBIPBS U 00BEKTOB.
00BEKTOB. OUOJIOTMYECKUX
00BEKTOB.
Baanersn: OtcyTtcTBUE ®parMmeHTapHbIe B nenom ycneniso, B nenom VYcneuHoe u
CnocoOHOCThIO CIIOCOOHOCTH CIIOCOOHOCTH HO He c(hopMHUpPOBaHHBIE, CHCTEMaTHYEeCKOe
MIPUMEHSTh MIPUMEHSITh MIPUMEHSITh CHCTEMATHYECKU HO cojieprKaiiee MpUMEHEeHHE
MaTeMaTH4ECKUE MaTeMaTHYECKUE MaTeMaTHYECKUE MPOSIBIISIEMbIE OT/IeTIbHBIE TIPOOEIIBI, | MaTEeMAaTHYECKUX
METOJIBI 00pabOTKH | MeTOIBI 00pPadOTKH | METOIBI 00pabOTKH | CIIOCOOHOCTH CIIOCOOHOCTH METOJIOB
JIAHHBIX, JIAHHBIX, JIAHHBIX, MPUMEHSThH MPUMEHSTh 00paboTKU IaHHBIX,
MOJYYEHHBIX B MOJYYEHHBIX B MOJYYEHHBIX B MaTeMaTH4eCKue MaTeMaTH4eCKUe MOJYYEHHBIX B

XOJIe MCCIIEA0BaHUN
U OKCIIEPTU3BI
JIEKAPCTBEHHBIX
CPEJCTB,
JIEKAPCTBEHOTO
PacCTUTELHOTO
CBIPbS
OUOJIOTHYECKHUX
00BEKTOB

XOJIe MCCIIEA0BaHUN
U OKCIIEPTU3BI
JIEKAPCTBEHHBIX
CPEJCTB,
JIEKAPCTBEHHOTO
PacTUTELHOTO
CBIPbS
OUOJIOTHYECKHUX
00BEKTOB

XOJIe CCIIEA0BaHNN
U OKCIIEPTU3BI
JIEKapPCTBEHHBIX
CPEJICTB,
JIEKaPCTBEHHOTO
PacTUTENBLHOTO
CBIPbS U
OMOJIOTHYECKHUX
00BEKTOB

METOBI 00pabOTKH
JIAHHBIX,
MOJIYYCHHBIX B XOJIC
HUCCJIECIOBaHUN B
9KCIIEPTHU3BI
JICKapCTBEHHBIX
CPEeICTB,
JICKApCTBCHHOTO
PacTUTENHLHOTO
CBIPbS U
OHOJIOTHYECKUX
00BEKTOB

METOJIBI 00pabOTKH
JIAHHBIX,
MOJIYYCHHBIX B XO/IC
HCCJEIOBaHUN 1
9KCIEPTHU3BI
JICKapCTBEHHBIX
CpEICTB,
JIEKaPCTBEHHOTO
PacTUTENLHOTO
CBIPbS
OHOJOTHYECKUX
00BEKTOB

XOJI€ MCCIIEN0BAaHUMN
U 9KCIIEPTU3BI
JIEKAPCTBEHHBIX
CPEJICTB,
JIEKAPCTBEHHOTO
PacTUTENLHOTO
CBIPbS
OHOJOTHYECKUX
00BEKTOB
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2.2 lllkana, v mpoueaypa oleHUBaHUA
4.2.1. llporenypsl OIICHUBAHUS KOMIICTCHIUH (PE3yIbTaTOR)

Ne KoMnoHeHTbI KOHTPOJIsI XapakTepucTHKA

1. Crioco6 opranu3aiu TpaIUIMOHHBII

2. Oransl yueOHOH IesTeTbHOCTH TEKYIIUI KOHTPOIIb, TPOMEKYTOUHBIH KOHTPOJIb

3. Jlnmo, ocymiecTBIIIIONIee KOHTPOJIh | IPenoJaBaTeib

4, MaccoBocTh 0xBaTa WHIVBUAYaJIbHBII

5. Meron KOHTpoIIA YCTHBIN OTBET, CTAHAAPTU3UPOBAHHBIN TECTOBBI KOHTPOJIb,
pelIeHre CUTYallMOHHBIX 3a/1a4, MPE3eHTAI[UH, IPOBEICHUE
KpYTJIOro CTOJIa

4.2.2. lllkansl oleHNBAHUS KOMIETEHIUIl (Pe3yJILTATOB OCBOEHMS)

51 yeTHOrO OTBETA!

: Ornenka "oTIUYHO" BBICTABISETCS CTYIEHTY, €CITH OH TITyOOKO M IPOYHO YCBOWJ MMPOTPaMMHBIH
MaTepura, UCUYEPIBIBAIOIIE, TTOCIEI0BATENFHO, YETKO M JIOTHIECKH CTPOMHO €T0 H3JIaraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C TIPAKTUKOM, TPHYEM HE 3aTPYIHIETCS C OTBETOM IPH BUIOM3MEHEHHH BOIIPOCA,
WCTIONIB3YET B OTBETE MaTepHall MOHOTpapUIeCKOil TUTepaTyphl, MPAaBIIBHO 0OOCHOBHIBAET MPUHSITOE
peleHue, BIaieeT pa3sHOCTOPOHHUME HaBBIKAMU U IPHEMaMu 0O0OOCHOBAHHMSI CBOETO OTBETA.

. Orenka "xopomo" BEICTaBIAETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepuall, TPaMOTHO U 10
CYIIIECTBY U3JaraeT ero, He JOMyCKas CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HAa BOIPOC, BIAICET
HEOOXOTUMBIMH HaBBIKAMH U IPHEeMaMi 0OOCHOBAHHUS CBOETO OTBETA.

. OrneHka "yI0BIETBOPUTEILHO" BEICTABISACTCS CTYIACHTY, €CJIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOT'0 MaTepuaia, HO HE YCBOWJI €ro JieTallel, JOMyCcKaeT HETOYHOCTH, HEJJOCTATOYHO MPaBUIbHbBIE
(bOpMyIHUPOBKH, HAPYIICHHS JIOTHIECKOM MOCIE0BATEILHOCTH B H3JI0KEHUU IIPOTPAMMHOTO MaTepHaa.
. OrneHka "HEeYJOBICTBOPUTEIBHO" BBICTABISIETCS CTYICHTY, KOTOPBIA HE 3HAET 3HAYUTEIILHON
YacTH MPOrPaMMHOTO MaTepuaa, IOMyCKaeT CYIECTBEHHBIE OIMOKH, HEYBEPEHHO, C OONBITUMHU
3aTpyJHEHUAMH U3JaraeT MaTepual.

. Kak mpaBuio, orieHka "HeyJOBIETBOPUTENHHO" CTABUTCS CTYACHTaM, KOTOPbIE HE MOTYT
W3JI0KHUTH 0€3 OMMOOK, HOCSIIUX NPUHIMITHATBHBIN XapakTep MaTepuall, H3JI0KECHHBINA B 00s3aTeIbHON
JTUTEpaType.

JJ1sl cTAHAAPTH3MPOBAHHOIO TECTOBOTO0 KOHTPOJISA:

OreHKa «OTJIMYHOY» BBICTABJISCTCS MTPH BBITIOJHEHUU 0e3 o1mbok 6osiee 90 % 3amaHuid.

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

OrneHka «yIOBIETBOPUTEIBHO» BBICTABIISIETCS TPH BBINONHEHNH Oe3 ommbok Oomee 50 %
3aJIaHUMN.

OrneHKka «HEYIOBIETBOPUTEIILHO» BBICTABISETCS MPH BBINOJIHEHHH Oe3 ommnOok MeHee 50 %
3aIaHUN.

J 151 olleHKH peleHusl CHTYallMOHHOI 3a1a4u:

OneHka «OTIMYHO» BBICTABISIETCA, €CIM 33jJada  pelleHa I'PaMOTHO, OTBETHI Ha BOIPOCHI
chOopMyIHPOBaHbl YE€TKO. DTAIOHHBIH OTBET MOJHOCTBIO COOTBETCTBYET PELICHHIO CTYIEHTa, KOTOpOe
XOpo1I10 000CHOBAHO TEOPETHUYECKH.

Or1eHKa «XOpOIII0Y» BBICTABIISIETCS, €CIIH 3a/1a4a pellieHa, OTBEThI Ha BOMPOCH CHOPMYIINPOBAHEI
HE JIOCTAaTOYHO 4YeTKO. PelieHue cTyaeHTa B LEJIOM COOTBETCTBYET JTAaJOHHOMY OTBETY, HO He
JIOCTaTOYHO XOPOIIO 0OOCHOBAHO TEOPETUIECKH.

OrneHka «yZOBIETBOPUTEIHHOY» BBICTABISIETCS, €CNIM 33Jladya pelleHa He MOJHOCTHIO, OTBETHI HE

coJepKaTr BceX He0OX0IUMBIX 000CHOBAaHUH peLIeHNSI.

OneHka «HEYJOBJIETBOPUTEILHO» BBICTABIIACTCS, €CIIM 33jJada HE pelieHa WM UMeeT IpyObie
TEOPETUIECKUE OIMMOKK B OTBETE HA ITOCTABJICHHBIE BOIPOCHI

JJ1s1 olleHKH Mpe3eHTami:

O1eHKa «OTIUYHOY» BBICTABISIETCS, €CIIU COAEP)KAaHHE SIBISIETCS] CTPOro Hay4yHbIM. Mimroctpannn
(rpadmyeckue, My3bIKaIbHBIC, BUIEO) YCHIIMBAIOT 3P(EKT BOCIPUATHSI TEKCTOBOM YacTd MH(POPMAIIHH.
Opcdorpadudeckre, MyHKTYallMOHHBIC, CTUIMCTHYECKHE OINMOKH OTCYTCTBYIOT. HaOophl YHCIOBBIX
JaHHBIX TPOWIIIOCTPUPOBAHBI TpaduKaMu M JuarpaMMaMu, NMpHYeM B HauOoJiee aJeKBaTHOW (opme.
Wndopmanus siBrsieTcs akTyalbHON B coBpeMeHHOU. KitloueBbie clioBa B TEKCTE BBIACIICHEL.

OneHka «XOpOIIO» BBICTABISETCS, €CITU COJACpKAHHME B IEJIOM SBJISIETCA HAyYHBIM.
Wnmoctpauun (rpadudeckue, My3bIKadbHBIE, BHIEO) COOTBETCTBYIOT TekcTy. Opdorpaduueckue,
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MyHKTYaI[IOHHBIE, CTHJIMCTUYECKHE OIIMOKH MPAKTUYECKH OTCYTCTBYIOT. Habopbl YHCIOBBIX JaHHBIX
MPOMJLTIOCTPAPOBAaHbl rpadukaMu W AWarpaMMamu. WNndopmarust  sBIsieTCST aKTyallbHOM W
coBpeMeHHO!. KiroueBble c10Ba B TEKCTE BBIIEICHBI.

OneHka «yIOBIETBOPUTEIHHO» BBICTABIACTCS, €CIIU COAEPKAaHHE BKIIOYAET B CeOSl 3JEMEHTHI
HaygyHocTH. MWmmoctpannn (rpadudeckre, My3bIKalIbHBIE, BHAE0) B ONpENCIEHHBIX CIydasx
COOTBETCTBYIOT TeKCTy. EcTh opdorpaduueckne, myHKTyallMOHHBIE, CTHIIMCTHYECKHEe ommnOkn. Habopsl
YHUCJIOBBIX JaHHBIX Yalle BCEro MPOMUIIOCTPUPOBaHbI TpadukamMu W nuarpammamu. HMHpopmams
SBIISIETCS AKTYAIBHOHN B COBpeMeHHO!. KiTroueBble cioBa B TEKCTE Yallle BCETO BBIIEICHBI.

OneHka «HEYJOBIETBOPUTEIHFHO» BBICTABIAECTCS, €CIU COACpP)KaHWE He SBISETCS HayJHBIM.
Wnnroctpaumu  (rpaduyeckue, My3bIKanbHBIC, BHICO) HE COOTBETCTBYIOT TEKCTy. MHOTO
opdorpapuuecKux, MyHKTYallHOHHBIX, CTHJIMCTHYECKHX OMMOOK. HaOopel 4YHMCIOBBIX HOaHHBIX HE
MPOMJLTIOCTPUPOBaHbI rpadvkamMu U nuarpamMmamu. WMHpopmanmss He TpeAcTaBiseTcs aKTyalbHOW U
coBpeMeHHOH. KimroueBble c10Ba B TEKCTE HE BBIJICIEHBI.

JJ1s1 olleHKH MpoBeieHUsI KPYIJIOro €Toja:

OTaMYHO: Bce KOMIIETEHIINH, IPETYCMOTPEHHBIE B paMKaX AUCIUIUIHHEI (B 00BbeMe, 3HAaHUH,
YMEHHI U BIaJIEHHU) OCBOSHBI TIOTHOCTHIO. Y POBEHb OCBOSHUS KOMITETEHITIH — TIOBBIIICHHBIN.
OOyuaromuiicsi akTHBHO pelIaeT MOCTaBJICHHBIE 3aJa9H, IECMOHCTPUPYS CBOOOIHOE BIIaJICHUE
MIpeTyCMOTPEHHBIMI HAaBBIKAMH W YMEHUSMH Ha OCHOBE HCIIOJIB30BaHMUS TIOJTYyUSHHBIX 3HAHUH.

Xopouo: Bce KOMIIETSHIINH, PETYCMOTPEHHBIE B paMKaX AWCIUIUIHHEI (B 00BbeMe, 3HAHUH,
YMEHMH U BIIaJIeHHUI) OCBOEHBI IIOJTHOCTHIO. Y POBEHb OCBOEHUSI KOMIIETEHIIMH — IOCTaTOYHBIM.
OOyuaromiuiics pemaet NOCTaBJIeHHbIE 331a4K, HHOTa JOMYCKask OMIMOKH, He MPUHIMITAATEHOTO
XapakTepa, JeTKO HCIIPABISIET UX CAMOCTOATEIHHO MPH HABOSIINX BOIIPOCAX MPETIO1aBaTels;
JACMOHCTPUPYET BJIaJACHUEC NPCAYCMOTPCHHBIMH HABbIKaMH U YMCHHUAMUA Ha OCHOBE UCIIOJIb30BaHUsA
MOJYyYEHHbBIX 3HAHUM.

Ya0BJIeTBOPHUTEIbHO: BCE KOMITETESHIINH, IPEAYCMOTPEHHBIE B paMKaX TUCITUILTHHBI (B 00beMe,
3HaHWW, YMEHUH U BIaJICHUI) OCBOCHBI MTOTHOCTHI0. YPOBEHh OCBOCHHS KOMIETEHITUH — IOPOTOBBIH.
OO0yyJaroIuics Py PEIICHUN TTOCTABICHHBIC 3aJ1a4H, YaCTO JOMYCKACT OIIMOKH, He IPUHIIUITHAIEHOTO
XapaxkTepa, UCHIPaBIACT UX P HAJIUYUU OOJIBIIOT0 KOJIHMYECTBA HaBOJAINMX BOIIPOCAX CO CTOPOHBLI
TIPETIoIaBaTessl; He BCET/Ia MOTYYCHHbIE 3HAHUS MOXKET B IIOJIHOM 00beMe IPUMEHHUTH ITPH
JACMOHCTpauy NpeayCMOTPECHHBIX HpOFpaMMOﬁ JAUCHUITIMHBI HAaBbIKaMW 1 YMCHHUAMMU.

HeynoBjieTBOpUTEIbHO: BCe KOMIIETEHIINH, IPEAYCMOTPEHHBIE B paMKaXxX AUCIUIUIMHEI (B
o0beme, 3HaHWH, YMEHHH 1 BIIaJIeHUI ) HE OCBOCHBI HJI OCBOCHBI YaCTHYHO. Y POBEHb OCBOCHUS
KOMIIETEHIINN — TTO/IOPOTOBbIH. O0yJaronuiics py PelIeHUH TOCTABICHHBIE 3a/1a4H, JOITyCKaeT
OILINOKHU MMPUHOUIIAAIIBHOTO XapaKTepa, HE MOXET UX UCIPABUTH AaXKC IMTPU HAJIUYNHU 60J'II)HIOFO
KOJIMYECTBA HABOJSAIIUX BOIIPOCAX CO CTOPOHBI IPETIOIaBATEINST; 3HAHUS 110 JUCIUTUTHHE (hparMeHTapHbI
1 00y4aroNuiics He MOXET B TIOTHOM 00beMe MPUMEHUTH UX TPU JEMOHCTPAIINH MTPETyCMOTPEHHBIX
HpOFpElMMOfI AUCHUITIIMHBI HABBIKAMHW U YMCHUAM

4.3. llixana v mpoueaypa oueHNBaHUS MPOMEKYTOUYHOI aTTeCTAIIUN

Kpurtepun oueHkn 3xk3amMeHa:

OueHka «OTIMYHO» BBICTABIISCTCS, €CIM IIPU OTBETE Ha BCE BOMPOCH OHMieTa CTYICHT
JEMOHCTPHUPYET MOJHYI0 CPOPMUPOBAHHOCTh 3asBJICHHBIX KOMIIETEHLMH, OTBEYAET TPaMOTHO, IMOJIHO,
WCIIOJIB3YSl 3HAHUSI OCHOBHOM M JOTOJHUTENIHHOM JIUTEPATYPHI.

OneHKka «X0pOII0» BBICTABIISETCS, €CIIU ITPU OTBETE HAa BONIPOCHI OMJIeTa CTYICHT IEMOHCTPUPYET
c(OPMHUPOBAHHOCTh 3aSBJIICHHBIX KOMIIETEHIMH, IPaMOTHO OTBEYaeT B paMKax 00sS3aTeIbHOMN
JIUTEPaTypbl, BO3MOXHBI MEJKHE €IMHUYHBIE HETOYHOCTH B TOJIKOBAHWUHU OTIEIBHBIX, HE KIFOUEBBIX
MOMCECHTOB.

OHCHKa «YHOBJIETBOPUTEIIBHO)» BBICTABJISACTCA, C€CJIIM IIPU OTBETEC Ha BOIIPOCHI omera CTYACHT
JEMOHCTPHPYET YacTUUHYI0 CQOPMHUPOBAHHOCTb  3asBJICHHBIX  KOMIIETEHLHWH, HYXIaeTci B
JOIMOJHUTEIIBHBIX BOIIPOCax, JOITyCKAcCT OIIINOKH B OCBCIICHNHU NIPUHIUIIHAIBHBIX, KIIFOYEBBIX BOIIPOCOB.

OueHka «HEYJOBIETBOPUTEIHHO» BBICTABIISCTCS, €CIM IIPU OTBETE Ha BOMPOCH Omiera y
CTYAEHTa OTCYTCTBYIOT IpPH3HAaKH C(OPMUPOBAHHOCTH KOMIETEHIMH, HE MPOSBISIOTCS JaxKe
MOBEPXHOCTHBIE 3HAHMS 10 CYLIECTBY IIOCTABJICHHOTO BOIPOCA, INIOXO OPUEHTHPYETCS B 00s3aTENIbHON
JHUTEepaType.
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