DnexTpoHHast U(poBast MOIUCH

JIpicoB Huxonait AnexcanapoBuy

Ewn KOBa Fﬂu] a Eomu)ml a

YrBepxaero 30 mas 2019 ron
npoTokoa Ne 5

npencenarens Yaenoro Cosera JIpicos H.A.

y4deHslit cekpeTaps YueHoro Coseta bynskosa E.b.

OIIEHOYHBIE MATEPUAJIBI JJI51
MPOBEJEHUA TEKYIHIEIO KOHTPOJISA 1 IPOMEXYTOUYHOM ATTECTALIUHA
NO JUCHUIIJIMHE «OBIASA U HEOPTAHUYECKAS XUMUSI»
CnennanbHocTb33.05.01 Papmanus
(YpoBeHb cienHaJInTeTa)
HanpagienHocts @apmanus
JJIS JIMI HA 0a3e cpeaHero npogeccuoHaJbHOro MeIUIMHCKOIO0 ((papManeBTHYECKOI0)
o0pa3oBaHus, BbICIIEro 00pa3oBaHUs
@opma 00yueHHA: OYHAs
Kpannpukanus (creneds) Bpinyckuuka: Iiposusop
Cpox o0yuyenus: Siaer



1. lepevyeHb KOMIETEHIMIT C YKa3aHUEM ITanoB UX (OPMUPOBAHUS B NMPOIECCE OCBOECHMUS
o0pa3oBaTeIbHOM MPOrPaMMBbI
B pesynbrare ocBoenusi OIIOII oOyuaronuiicst JOMDKEH OBJIANCTh CISAYIOUUMU PE3yJIbTaTaMHu

O6y‘lCHI/IH 10 I[I/ICHI/IHJ'II/IHC(MOILYHIO) «O6HIa$I 1 HCOPraHUYCCKas XUMUSI):

No KonTposaupyembie Kon kourponupyemoii | HaumeHnoBaHue 01leHOYHOTO Ikana
n/n pa3aennl (TeMbl) KOMIIETEeHUHU (UIU eé cpeacTsBa OLleHNBAHUS
JUCIHMILIMHDBI yacTtu) / U ee
(pe3yJabTaThl MO ¢opmyaupoBka — mo
pa3aenam) JKeJIAHU 10
1 BBenenune. Xumuyeckue OIIK-1 Y CTHBIN OTBET, [IsTubanasHast
METOJIbI HCCIICIOBAHNUS B CTaHIAPTU3NPOBAHHBIH IKaza
METUITMHE U OWOJIOTHH. TECTOBBIA KOHTPOJIb, PEIICHNE OIICHUBAHHS
CUTYaIlMOHHBIX 3a7a4,
JTOKJTIaIbl/yCTHEIE
pedepaTHBHBIE COOOIICHNUS
2 DU3HKO-XUMHYECKHE OIIK-1 Y CTHBIN OTBET, [IaTubanipHast
METO/IbI HCCTIEIOBAHUS B CTaHAapTU3UPOBAHHBII IKaiza
MEUIIUHE U OUOJIOTHH. TECTOBBIA KOHTPOJIb, PEIICHUE OIICHUBAHUS
CUTYaIlMOHHBIX 33734, YCTHBIC
pedepaTHBHBIE COOOIICHNUS
3 OJIEMEHTBl XUMUYECKOMN OIIK-1 Y CTHBIM OTBET, [TsaTubannpHas
TEPMOJIUHAMHUKHU. CTaHAapTU3UPOBAHHBII IKaiza
TECTOBBIA KOHTPOJIb, PEIICHUE OIICHUBAHUS
CUTYallMOHHBIX 3a/1a4,
JTOKJIaJIbl/ YCTHBIC
pedepaTHBHBIC COOOIICHUS
4 XuMHUYECKOE PABHOBECHE OIIK-1 YcTHBI OTBET, [TarnbannsHas
CTaHJAPTU3NPOBAHHBIH Kaza
TECTOBBIA KOHTPOJIb, PEIICHUE OIICHUBAHHUS
CUTYallMOHHBIX 3a/1a4,
JIOKJIaJibl/ YCTHBIE
pedepaTUBHBIC COOOIICHNUS
5 DJIEMEHTBl XUMUYECKON OIIK-1 VYCTHBIN OTBET, [TarnbabHas
KWUHETHKH. CTaHJAPTU3NPOBAHHBIH Kaza
TECTOBBIA KOHTPOJIb, PEIICHUE OIICHUBAHHUS
CUTYaIlMOHHBIX 33724,
JTOKIIaIbl/YCTHEIC
pedepaTHBHEIE COOOIICHUS
6 Karanuz OIIK-1 Y CTHBIN OTBET, [TsaTubannpHas
CTaHIapTU3UPOBAHHBII IKaza
TECTOBBIA KOHTPOJIb, PELLIEHUE OIICHUBaHHUS
CUTYaIlMOHHBIX 33734, YCTHBIC
pedepaTHBHBIE COOOIICHUS
7 VYyeHue o pacTBOpax OIIK-1 YcTHBIM OTBET, [TaTunbannsHas
3JIEKTPOJIUTOB. CTaHIapTU3NPOBAHHBII IKaza
TECTOBBI KOHTPOJIb, PEIICHUE OIICHUBAHHUS
CUTYallMOHHBIX 3a/1a4,
JIOKJIaIbl/yCTHBIE
pedepaTuBHbIE COOOIIECHHS
8 OCHOBHBIE THUITBI OIIK-1 VYCTHBIN OTBET, [IarubannbHas
XAMHUYCCKHX PAaBHOBECHIA CTaHJIAPTU3NPOBAHHBIH Kaga
Y TIPOLIECCOB B TECTOBBIA KOHTPOJIb, PELLICHUE OILICHUBAHHUS
JKU3HEICATSILHOCTH. CUTYallMOHHBIX 3a/1a4,
JTOKJTaJIbl/yCTHBIC
pedepaTuBHbIE COOOIIICHIS




9 DOUBHMKOXUMUS OIIK-1 VYCTHBIN OTBET, [IarubannbHas
JIUCTICPCHBIX CHCTEM U CTaHJAPTU3UPOBAHHBIH IIKana
pactBopoB BMC. TECTOBBIA KOHTPOJIb, PEIICHUE OIICHUBAHHUS

CUTYAI[MOHHBIX 337124,
JTOKJIAIbI/YCTHBIC
pedepaTHBHBIC COOOIICHUS

10 DOU3UKOXUMUS OIIK-1 VCTHEIN OTBET, [TaTubanisHas
MOBEPXHOCTHBIX SIBICHHUH. CTaH/IapTU3UPOBAHHBIN IIKasa

TECTOBBI KOHTPOJIb, PEIICHHE OLICHUBAHHUS
CUTYAI[MOHHBIX 337124,

JTOKJIAIbI/YCTHBIC

pedepaTHBHBIC COOOIICHUS

11 Ctpoenue aTroMa u OIIK-1 YcTHBII OTBET, [TaTnbannsHas

XUMUYECKAs CBSI3b. CTaH/IapTU3UPOBAHHBIN IIKasa
TECTOBBI KOHTPOJIb, PEIICHHE OLICHUBAHHUS
CHUTYaI[HOHHBIX 33][a4, YCTHbIC
pedepaTHBHBIE COOOIICHNUS

12 Xumust OMOTeHHBIX OIIK-1 Y CTHBIN OTBET, [IaTubanipHast

3JIEMEHTOB CTaHAPTU3UPOBAHHBIH IKaa
TECTOBBIA KOHTPOJIb, PEIICHUE OIICHUBAHHUS
CHUTYaI[MOHHBIX 33/1ad,
JIOKJIa]Tbl/YCTHBIE
pedepaTHBHBIE COOOIICHNS,
MPOBEJICHUE KPYTJIOTo CTOJIA

2. Tekyumuii KOHTPOJIb YCIEBAEMOCTH HA 3aHSATHUSIX CEMHHAPCKOrO THUNA (CEMHHAPHI, IPAKTUYECKHE
3aHSTHUS, TPAKTHKYyMBbI), BKIIOYas 3aJaHUsl CaMOCTOSATENIbHOW pPabOThl 00YyYarOIIMXCs, MPOBOAUTCS B
dhopmax:

- YCTHBIH OTBET,

- CTaH,Z[apTI/ISI/IpOBaHHHﬁ TECTOBBIN KOHTPOJIb,

- p€IICHNUE CUTYalMOHHBIX 3a1a4,

- IOATOTOBKA JOKJIA/IOB/yCTHBIX peepaTHBHBIX COOOIIEHHH,

- [IPOBEACHUEC KPYTJIOI'O CTOJIA.

Br160op (hopMbI TEKyIIET0 KOHTPOJISI Ha KaXK/IOM 3aHSITHH OCYIIECTBIISIET NpenojaBartesib. ®opMel
TEKyIIEero KOHTPOJIS Ha OJHOM 3aHITHH Y pa3HbIX 00yUaroIuXCcsi MOTYT OBITh Pa3NMuIHbIMU. KOHKpETHYIO
(hopMy TEKyIIEero KOHTPOJIS Y KaXKIOTO 00yJaroIerocs: onpenensier npemnonasarens. Kommyectso Gpopm
TCKYHICTO0 KOHTPOJIA HAa KaXXAOM 3aHATHUH MOXKET GBITL Pa3JINMYHbIM U ONPCACIIACTCA MPLEIoJaBaTcieM B
3aBHCHMOCTH OT IeJIeH U 3a/1a4 3aHATHA.

2.1 TunoBbie KOHTPOJIbHBbIE 32JaHUSI WM HHbIe MATEPUAJIbI, HEO0X0AUMbIE IS OLEHKU 3HAHUI,
YMeHHMii, HABBIKOB W (WJM) ONbITA JAeATEJbHOCTH, XapaKTepU3yKIIMX 3Tanbl (OPMHPOBAHMA
KOMIIeTeHINi B Mpolecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbI
2.1.1. CranaapTH3MPOBAHHBIN TECTOBbIi KOHTPOJIb YcIeBaeMOCTH (110 TeMaM WJIM pa3/iesiam)

Tema 1. XumMu4ecKkne MeTOAbI HCCIE0BAHNS B MeIMIIHHE U OHOJIOTHH.
1. DT ecTecTBeHHBIE HAYKH U3y4alOT CTPOCHHUE 2) ¢usuka u reorpadus;
BEIIeCTBRA: 3) reorpadus 1 OUONOTHS;
1) xumus u Gpusnka; 4) OuoJyoTHus U XUMHUSL.
2. XuMus — 3TO HayKa O TpeBpalleHHsIX:
1) omHIX XUMHYECKUX JIEMEHTOB B JIPYTHE;
2) TBepIBIX BELIECTB B JKUAKOCTH, a KUAKOCTEH
B T'a3bl;
3. O1HUM U3 MPU3HAKOB YMCTOTHI BEIIECTBA SBJISICTCS IJIABJIEHUE €r0 B OJTHOM TOYKE (CTPOro IpH OJHOM
Temreparype). Eciu BemecTBO MOCTENIEHHO MEPEXOJUT M3 TBEPAOr0 COCTOSIHHS B JKHAKOE, CHadasa
NPOCTO Pa3Msr4asch, a 3aTe€M IIOCTENECHHO IUIABSICh, TO €ro, MO BCEH BUAMMOCTH, CIEAYET OTHECTH K
BEIIECTBAM:
1) KpHCTaUTHYECKIM; 3) amMmopdHBIM;
2) ampoTepHbIM; 4) aHM30TPOIHBIM
4. BrinageHue pocsl IPOUCXOAUT B Pe3yNbTaTe Mpolecca:
1) ucrrapenus; 2) cyOnMManuu;

3) oTHUX U30TOIIOB B JIPYTHE;
4) oIHUX BEILECTB B IPYTHE.




3) KOHIEHCAITNH; 4) mapooOpa3oBaHUsI.

5. ArperaTtHoe cocTOosHHE BEIIECTBA, MIPH KOTOPOM JIETKO MU3MEHHUTH €ro (opMy, HO TPYAHO 00BeEM,
Ha3bIBACTCA:

1) TBepABIM; 3) raz000pa3HbIM;

2) KUAIKAM; 4) KpUCTAIITNICCKUM.

6. CMecu pa3zeNsioTcsl Ha TOMOTGHHBIE W T'eTepOoreHHbIe. ['eTeporeHHas cMech COJIEPXKHT BEIIeCTBA B
pa3sHBIX arperaTHBIX COCTOSIHMSX JIMOO HECMEIIUBAIOIIMECS JKUIKOCTH WM TBEPIbIC BEIICCTBA.
lomoreHHas cMecb — 3TO OJHOpPOJHAs CMECh, OHA HE WMeEeT IpaHUIbl pasnencHus ¢a3z. [Ipumepom
TOMOTEHHOM CMECH SIBJISICTCS:

1) xedup; 3) MOJIOKO;

2) cTUpaNbHBIN MOPOIIOK; 4) hopmanuH.

7. B uem oTnmume cMecHu OT WHAMBHIyalbHOTO BelecTBa?

1) CocTouT U3 aTOMOB; 3) COCTOUT U3 UOHOB;

2) COCTOUT U3 MOJIEKYIT; 4) 00bIYHO 00NIaIaeT IEPEMEHHBIM COCTABOM.

8. Ilox xumHuecKol peakLuel, Kak M3BECTHO, NTOHUMAETCs MPEBpAIlIECHUE OAHUX BELIECTB B IpYyTHE.
Kaxoii nporecc He SBIsSIETCA XUMUYECKON peakuuen?

1) O6pazoBanue napa; 3) Bapka sui;

2) TOpeHue rasa; 4) monuMepu3aImsl.

9. B npouecce GoTocuHTE3a pacTCHUS MOIJIOLIAIOT YIJIEKUCIIBINA I'a3 U BBIACISIOT Kuciopol. PoTtocunTes
— 9TO BHeprozaTpaTHeI mpomuecc. OTCYTCTBHE Kakoro (akropa HE CHIDKACT CKOPOCTh peakIiH

¢dorocuHTe3a?
1) BeTpa; 3) COJIHEUHOTO CBETA;
2) BOJIBI, 4) nIUTaTEeNHLHBIX BELICCTB.

10.Ilpu HarpeBaHWM caxapa CHauyaja MPOUCXOJUT €T0 IUIaBJICHUE, a 3aTeM oOyrnuBaHue. OnucaHHbIC
MPOLIECCHl COOTBETCTBEHHO MOXKHO OTHECTH K:

1) dbuzmueckomy, GusndecKkomy; 3) xuMudecKkoMy, (HU3HIECKOMY;

2) pu3nUECKOMY, XUMHUUECKOMY; 4) XUMHYECKOMY, XUMUYECKOMY.

OTBeTHI

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

Tema 2. PU3HKO-XMMHYECKHE METOAbI HCCJIeI0OBAHUSA B MeIHUIMHE U OMOJIOTHH.
1.MonspHas KOHIIEHTpalus SKBUBajeHTa BemiecTBa (X) Moka3bIBaeT, CKOJIBKO:

1) MoJb BemecTBa COAEPXKUTCS B 1 11 pacTBOpa 3) Mob BelecTBa SKBUBAJICHTA COICPIKHUTCS B
2) MOJIb BEILIECTBA COACPXKUTCS B | KT 1 kr pactBOpa
pacTBopa 4) MOIb BEllleCTBA SKBUBAJICHTA COACPKUTCS B

1 71 pacTBOpa
2.DKBUBAJIEHT BEIIECTBA MOXKET OBITH:
1) TONBKO peasbHOM YaCTHIICH BEIIeCTBa 3) peanbHOMN WM YCIOBHOM YaCTHIICH
2) TONBKO YCIIOBHOM YacTHIIEH BEleCTBA BEISCTBA
4) Bce OTBETHI HEBEPHBI
3.TuTp moka3kiBaeT, CKOJIBKO:

1) rpamMMOB BelleCTBa COACPIKUTCS B 1 M 3) TpaMMOB BeIlIeCTBa COJEPKUTCS B 1KT
pacTBopa PacTBOPHUTEIIS

2) TpaMMOB BEIECTBA COACPKUTCS B 1 11 4) MoIb BEIIeCcTBa COJCPIKUTCS B 1 J1 pacTBOpa
pactBopa

4.DaKTop PKBUBAIECHTHOCTH TMApOKcH A amromunus B peakuuu Al(OH)s + 3HCI = .. .pasen:

1) 1/3 3) 3

2) 12 4) 1/6

5.B 0CHOBE THTPUMETPHUIECKOTO aHATH3a JIEKHUT 3aKOH:

1) coxpaHeHHs MacChI 3) OSKBHBAaJIEHTOB

2) KpaTHBIX OTHOIICHUH 4) TOCTOSHCTBA COCTaBa

6.Kaccudukanus MeTo10B TATPUMETPHUISCKOTO aHATTH3a OCHOBAHA Ha:

1) mpuMeHEeHHH ONpENeTeHHOTO BI A 3) THmax peaxIuii, IeKaIluX B OCHOBE
HHINKATOPA OTpeIeIICHUS

2) WCMOJb30BAHUM KOHKPETHOTO crocoba 4) TPUMEHEHHH ONPEICICHHOTO TUTPAHTA
THUTPOBAHUS

7 IlepmaHTaHATOMETPHIO MPOBOJIST B CpEJIC:




1) cuIBHOKHCIIOMN 3) CHIBHOIIEIOYHON

2) HeHTpabHOH 4) 1menouHoiH

8.B 0CHOBE METO/1a OCAKIACHHUS JICHKUT PEAKIIUSL:

1) komIuIeKCOOOpa30OBaHUsI 3) OKHCIHTETbHO-BOCCTAHOBUTEIbHAS

2) HeHTpalIn3aIiuu 4) o06pa3oBaHUsA MaJOPACTBOPHMOTO BEIIECTBA
9.B ocHOBE MeTO/[a OKCHANMETPHH JICKUT PEAKIIHS:

1) KHCIIOTHO-OCHOBHOT'O B3aHMMOJEHCTBHS 3) ocaxmeHust

2) OKHCIIUTEIbHO-BOCCTAHOBHUTEIbHAS 4) KOMILIEKCOOOPa30BaHUSI

10.TutpoBaHue pacTBOpa aMMHaKa CHIIbHON KHCIIOTOW MOKHO TMPOBOANTH B IIPHCYTCTBUH HHIHUKATOPA:
1) ¢enondranerna 4) nakmyca

2) MeTWIIOpaHKa
3) deHompramerna ¥ METHIOPAHKa

OTBeTEI
Bompoc 11 12 13 14 15 16 17 18 19 20
OtBeT 4 3 1 1 3 3 1 4 2 2

Tema 3. D1eMeHTbI XMMHUY€ECKOii TEPMOIUHAMUKH
1.Kakoe 3HadeHne nMeeT N3MeHeHne dHTanbnnn (A H) mis 9Kk30TepMUYecKoit peakiuu:

1) monokuTEeIEHOE 3) He UMeeT 3HaKa

2) OTpHLIATEIILHOE 4) npaBUWJIBHOTO OTBETA HET
2. Bennunna A G BeIpakaeTcs ypaBHEHUEM:

1) AU -TAS 3) AU + PAV

2) PAV 4) AH - TAS

3.Kakoii pakrop onpezaensieT BO3MOKXHOCTh CAMOIPOHU3BOJILHOTO MPOTEKAHUSI XUMHYECKOTO MPOoIIecca:

1) cTpemiieHrEe CUCTEMBI K YBEJIMUCHHIO HEYHOPSI0UYCHHOCTH

2) cTpeMIIeHHE CUCTEMBI K TIOHMKEHHUIO BHYTPEHHEW SHEPTUH 3a CYET SK30TEPMHUIECKOI peaKIiu

3) CTpEeMJICHHE CUCTEMBI K YBEIIMUCHHIO 00beMa

4) cTpemiieHHE CUCTEMBI K YMEHBIIIEHUIO 00bheMa

4 Ecnu peakMOHHAsI CHCTEMa HaXOJUTCS B PABHOBECHH, TOT/IA:

DAG=1 3)AG<0

2)AG>0 HAG=0

5. «Temora, HeOOXoAUMAs LTS PA3JIOKEHHUSI XUMHYECKOTO COSAMHEHMs, paBHA TEIUIOTE €ro 00pa3oBaHus,
HO MPOTHBOIIOJIOKHA 110 3HAKY». DTO POPMYITHPOBKA 3aKOHA:

1) I'ecca 3) Knaysuyca
2) JlaBya3ne-Jlamaca 4) Tomcona
6. TepMOIMHAMUYECKUI KPUTEPUH CaMOIPOU3BOIBHOIO IIpoliecca:
1) AF>0 umu AG>0 3) AF =0 nmu AG =0
2) AF<0 nmu AG<0 4) AF>0 wm AG<0
7. CrannaprHas sutanbnus AH%gs 06pa3oBaHus MpOCTOro BEIIECTBA:
1)=0 3)<0
2)>0 4) =10
8. «CaMONpON3BOJIEHBIN MTPOLECC B CHCTEME BO3MOXKEH 3a CUET YBETUUEHUS €€ SHTPOIUI». DTO
(bopmyarpoBKa:
1) 1-ro nauama T]] 3) 3-ro mauama T]I
2) 2-ro nauamna TJI 4) cnenctBus u3 1-ro Hauana T/
9. BennunHa, KoTOpas XapakTepu3yeT 3amac SHEPIrUU CUCTEMBI:
1) suTpOnIHS 3) sueprusa [ u60ca
2) SHTaIBIUS 4) sueprus I ensMronbIa
10.I1o kxaxoii popmyse MOXKHO paccUUTaTh YHEPruto [ enpmrosbua:
1) AF = AU — T AH%gs 3) AF =AU - AT?
2) AF = AU — AS%qg 4) AF = AU — TAS%qs
OTBeThI
Bompoc | 1 2 3 4 5 6 7 8 9 10
OtBer 2 4 1 4 2 1 2 2 4 2

Tema 4. XuMu4eckoe paBHoBecHe
1. DHeprus KoebaTeaIbHOrO ABMKEHUA aTOMOB B MoJiekyie 19F79Br Ha HylteBoM
KoJ1e06aTeTbHOM KBaHTOBOM YPOBHE Npu we=672,6x102M-1 ; xe=6,69x10-3 paBHa:
a) 0,34x10 -20 Ix 0) 1,06x10 -20 [Tk B) 0,66x10 -20 JIx




2. Y genwpHas aneKTpudeckas mpoBoauMocTs pactBopa KOH konnenTparmm 4,2%
mpu 18° pasHa 14,64 Cm/Mm. [TnmotHOCTE pacTBopa 1,038 r/cM3. DkBUBaIeHTHAS
3IEKTPOIPOBOIUMOCTh PaBHA!
a) 18,86 6)8,86 B) 34,67 Cm M2 kT 3kB-1
3. TemnepatypHslit K03 punmeHT peakimu y=2. [Ipy MOBBIIIEHNN TEMITEPATYPHI
ot 223 o 373 K ckopocTh XUMUYIECKON PEaKIINN YBEITMINBACTCS:
a) 30406 6)32768 B) 15689 pa3
4. KoaddumueHnt pacipeaeneHus ioga MeX Ty aMIIOBBIM criipToM U Bogoi mpu 25°C B crimpre /C 12 B
Boge = 230. IIpu paBHOBECHOW KOHIIGHTpAIlMU ioma B BogHOM ciioe 0,2 I/, KOHIICGHTpaIus Homa B
aMUJIOBOM CITUPTE PaBHA:
a) 35,16 r/n 6) 46,0 T/n B) 57,1 r/n
5. DHeprusi BpamiaTeNbHOTO IBIKEHHS aToMoB B Mojekyne 19F79Br ma BpamarenbHOM KBaHTOBOM
ypoBHE Y=1, IpU paBHOBECHOM MEXbAICPHOM
paccrostaum re=1,7555x 10-10 m paBHa:

a) 1,4109x10 -22]1x 6) 0,1419x10 -22 )1 B)0,8516x10 -22]]x
6. Iuarpamma T — cocTas.

T P = const 1

TAla e e

COCTaB
JaHHas quarpaMma ecTh Auarpamma

a) KUMEeHUA ABYX KUIKOCTEH C OrpaHUUYE€HHON PacTBOPUMOCTBIO

0) KUNeHUs IByX HEOTPAHUUEHHO CMEIINBAIOIINXCS XKUIAKOCTEH

B) PaCTBOPMMOCTH ABYX HECMEIINBAIOIINXCS XKUIKOCTEH

7. Kpunas 1 ects:

a) KpUBasi, 3aBUCUMOCTH P HachIILIEHHOTO Mapa OT cocTaBa >KUAKOCTH

0) KpuBas TeMIIEpaTyp KUNEHUS )KUAKOCTH ISl €€ Pa3IMUHBIX COCTABOB

B) KpHBas 3aBUCHMOCTH TEMIIEPaTyphl KUIIEHUS KUKOCTH OT COCTAaBa HACHIIIEHHOTO Mapa.
8. amrpuxoBaHHas 00JIaCTh Ha JMarpaMMe COOTBETCTBYET CYIIECTBOBAHHIO:

a) KUAKOH (hasbl 0) ra3oBoii ¢a3sl

B) *KUJIKOCTH U TIapa r) 3-x a3 0 JHOBPEMEHHO

9. llpexncraBiieHHas AUarpaMMa COOTBETCTBYET:

a) OMHApHOU MAeaNbHON CHCTEME 0) OZTHOKOMITOHEHTHOH MICATbHON CHCTEME

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

10. Ykaxnure MakCUMaJIbHOE YHCIO (a3 OJHOKOMIIOHEHTHOW CHCTEMBI, KOTOPhIE MOTYT OJJHOBPEMEHHO
HaXOJIUTHCSA B COCTOSIHUU TEPMOANHAMHYECKOTO PAaBHOBECHSI.

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

Tema 5.9/1eMeHTHI XUMHYECKOH KHHETHKH.
1. CkopOCTh XUMHUECKOHN peaKIuu ONPEACsCTCS:
1) u3MeHeHNeM KOHIIEHTPAIIMK OJHOTO M3 PEarupyroniX BEIIeCTB WIH OJHOTO U3 POIYKTOB PEAKIINH B
SIMHUITY BPEMEHHU
2) U3MEHEHNEM KOJTMYECTBA OJTHOTO U3 PEarupyroNuX BEIECTB WIN OJHOTO U3 MPOAYKTOB PEAKIIUU B
SIUHUIY BpEMEHU
3) u3MeHeHneM 00beMa OTHOTO M3 PEarupyOIIUX BEMICCTB MIIH OHOTO M3 IIPOAYKTOB PEAKITUN B
SIMHUITY BpEMEHHU




4) n3MEeHEeHUEeM MacChl OJJHOTO U3 pearupyroluX BEIECTB WIX OAHOTO U3 IPOAYKTOB PEAKIU B €IUHUILY
BpPEMEHH

2.Kak MOHO 3 PEeKTHBHO YBEIHMYUTH CKOPOCTh 00pa30BaHMUs BOIOPOAA PU

peaKkuy METAUTHYECKOTO [IMHKA C COJISTHON KHCIOTOM:

1) yBenmn4muB MOIISIpHBIE KOHIICHTPAINH [IWHKA U 3) U3MENTBINB ITUHK

KHCIIOTBI 4) I3MEHUTH CKOPOCTH PEAKITUH HEIIb35
2) yBenu4uB 00bEeM IIMHKA

3.Cmech BemecTs, pearupyromux npu temneparype O° C, narpenn no 20° C. Kak

M3MEHWIACh CKOPOCTh JAHHOM XUMHUYECKOU PEaKLUu, €CIH TEMIIepaTypPHBIN

KO3 PULKEHT ee paBeH 2:

1) yBenuuumnacs B 4 paza 3) He U3MEHUIIACh

2) yBenmu4miach B 8 pas 4) yBenuumiach B 2 paza

4. YkaxuTe Mo MpU3HAKaM Peaklnio, KOTopast sSIBJIsieTCs] HeoOpaTUMOM corviacHO npaBuity beprome:
1) mpu rOpeHuH cepbl BBIAEISACTCS ra3 ¢ HEMPHUATHBIM 3aI1aXxoM

2) npu XpaHEHUHU YTOJIBHON KHCIOTHl HHAMKATOP JIAKMYC MEHSET LIBET C KPACHOTO Ha ()MOIETOBBIA U
obparHO

3) npu B3aMMOJECTBUY PACTBOPOB KapOOHATa HATPHUS M KUCJIOTHI BBIIIEIISIETCS I'a3

4) npu peakuy XJIOpHA XKeJe3a U PolaHuIa Kajaus MOSBIIIETCS KpOBaBO-KpacHas OKpacka

5. llpucyTcTBre Karanu3aTopa mpu 00paTuMON PeaKIHm:

1) yBenu4MBaeT BBIXOA MPOLYKTa MPSMON peaKiiuu

2) yBeNWYHMBAET BBIXOA MPOAYKTa 0OpaTHON peakuu

3) u3MeHseT CKOPOCTh HACTYIUIEHUS] XUMHUYECKOTO PAaBHOBECHS IIPSIMOI B 0OpaTHOM peaxiuit

4) mpexpalaeT peaxkiuo

6.YTto rpoun3oiiieT npy MOBBIIIEHUH IaBICHUS B PEAKIUU:

250, + O, = 2S03:

1) yBenmmuutcst ckopocth oopazoBanus SO, u O XUMHYECKOTO PABHOBECHS

2) yBeNIUYHTCS CKOpOCTh 00pazoBanust SO3 4) paBHOBECHE HE CMECTUTCS

3) U3BMEHUTCS CKOPOCTh HACTYIUICHHUS

7.YTO HY>KHO NU3MEHUTH, YTOOBI CMECTUTH PABHOBECHE PEAKLIUH BIIPABO ?

N, + 3H; =>2NH3+QZ

1) noHU3UTH TEeMIeparypy 4) MOHU3UTH TEMIIEPATYPY U MOBBICUTH
2) IOHU3UTH TeMIIEpaTypy U JaBlICHHUE JlaBJICHHUE

3) MOBBICUTD TEMIIEPATYPY U JaBIICHHUE

8. CKOpOCTh XMMHUECKON PEAKIINH U3MEPSIeTCA:

1) B MOJTB 3)BT/N

2) B MOJIB/N 4) B MOJIB/T-C

9. CKkopOCTh TIPOCTOM peaKINy BHU]IA:

mA+nB =pC +qgD

OMPeneNsIoT 1o hopmyIe:

)V=k-C" -C" 3)V=K/c"-C"s

2) V=k-C'a-CMg 4)V=k-C" /C'g

10. BemecTBa 0€IKOBOM MPUPOABI, KOTOPHIE MOBBILAIOT CKOPOCTh XMMUYECKON pEeaKIuH, OCTaBasICh K
KOHILY €€ HEM3MEHHBIMH, Ha3bIBAIOTCS:

1) akTuBaTopamu 3) uarnbuTopamMu
2) xarajau3aTopamu 4) dhepmenTamMu
OTBeThl
Bompoc | 1 2 3 4 5 6 7 8 9 10
Otser 1 3 2 3 3 2 4 4 1 4

Tema 6. Karanus
1. Chopmynupyiite npasuio Bant-I'odda:
a) TIpY TIOBBILICHUH TeMIiepaTypbl Ha Kaxabie 10°C cKopoCTh XUMHUYECKOH PEAKIIUH YBEIIMUUBACTCS B 2-
4 paza
0) mpu MOHIKEHUH TeMITepaTypsl Ha Kaxkble 10°C cKOpOCTh XUMHYECKON PEAKITUN YBEINIUBAETCS B 2-4
pasa
B) IpY MOBBIICHUN TeMIepaTypsl Ha Kaxasie 10°C cKOpOCTh XUMHUYECKOH PeakLMU yMEHbIIaeTcs B 2-4
pasa
2. ®aKkTOPHI, BIUAIONINE HA CKOPOCTh XUMHYECKUX PEAKITH:




a) MPUPO/Ia PearupyroIInX BEIIECTB, KOHIEHTPAIHS, (PU3UIECKOE COCTOSHIE
0) KOHIIEHTpAIHs pearupykonix BelecTB, 00beM, TeMIIepaTypa
B) KOHIICHTpPALU, AaBJICHNE, TEMIIepaTypa
3. Ckopocth nuddy3un BerecTsa 3aBUCUT OT
a) OT MacChl MOJIEKYIT B) OT KOHIICHTPAITHH
0) oT hopMBI MONTEKYT T') IUTOIIATH TTOBEPXHOCTH
4. AbcomoTtnsle ckopoctd noHOB K+ 1 C104- pu 18°C, cOOTBETCTBEHHO PaBHBI
6,604x1-8 u 6,102x10-8 m2/c. A umcina neperoca vona K+ u C104- paBHbI:
a) 0,4809; 0,5191 6) 0,3701; 0,4704  B) 0,8901; 0,1201
5. Koncranra ckopocTH peaki HHBEPCHH TPOCTHUKOBOTO caxapa mpu Temneparype T paBHa 5,3x10 -5
MuH -1. Bpems, B Teduenun kotoporo npopearupyet 90% caxapa, paBHO:

a) 37565 6)43445 B) 27165 mun
6. [1o kakoli BeTMYUHE CPABHUBAIOT CKOPOCTH XUMHUYCCKUX PEaKIUiL:
a. TI0 BEJITUYMHE KOHCTAHTHI CKOPOCTHU T. IO KOHIEHTPAIUU pPearupyromnmx
peaxIum; BEILECTB
0. 10 BEMUYHMHE CKOPOCTHU PEaKIIHU; Jl. TI0 KOHIIEHTPALUHU MPOTyKTOB PEAKITHH

B. II0 BpE€MCHH OKOHYAHUA pCaKIIMU,
7. IlpaBuiibHO 11U BelpaxeHue: «KoHCTaHTa CKOPOCTH XMMUYECKOM peaklMK €CTh CKOPOCTh PEaKLUU MIPU
KOHLIEHTPAllMd PearupyroliyX BEIIECTB, PABHBIX €IUHULIE.

a. Ma B. /Jla, eciim KOHLIEHTpaLu pearupyromux
0. Her BEIICCTB HE paBHHI 1.
8. UTo Takoe KaTaamus:
a. OTo U3MEHEHHE CKOPOCTH XHUMUYECKOU r. OTO NPOMBIIJIEHHBIN CHHTE3
pCaKkuuu; XUMHWYCCKHX BCHICCTB,
0. Oro yBennueHne CKOPOCTH XUMHUYECKOM II.  DTO 1abOpaTOPHBIA CHHTE3 XUMUIECKIX
peaxumy; BEIIECTB.

B. OTO yMEHbIIIEHHUE CKOPOCTH
XUMUYECKOHN peaKLuy;
9. Karanuzatopsl:

a. He BnudA0T Ha BEIMYMHY KOHCTAHTHI B. YBEIMYUBAIOT CKOPOCTh 0OpaTHON
paBHOBECHS XMMHYECKOE PEAKIIHH; peaxiuu B 00paTuMOM TpoIiecce;

0. YBeIMUMBAIOT CKOPOCTH MPSIMOM r. He BausOT Ha CKOPOCTH OOPATUMBIX
peaxknuu B 00paTuMON peaKiyu; peaxuui.

10.TemnieparypHblii  K03(Q(HUIMEHT CKOPOCTH XMMUYECKOW peakinu =4. Bo CKOJIbKO pa3 U3MEHUTCS
KOPOCTh 3TOH PeaKIiy MPH W3MEHEHUH TeMItepaTypsl Ha 30:

a. B64paza r. B32pa3za;

6. B 16 pa3; n. B48pas

B. B 24 paze;
Bompoc | 1 2 3 4 5 6 7 8 9 10
OTBET a B r a 0 r pil| A B 0

Tema 7. YueHue 0 pacTBOpax 3J1eKTPOJIUTOB
1. K HeanekTponuTaM OTHOCHUTCS:

1) HuTpat Kanus 3) xJI0puA KaJabLys
2) ruapokcun Gapust 4) oxcun azota(ll)

2. K XopoII1o pacTBOPUMBIM 3JIEKTPOJIUTAM OTHOCHTCSL:

1) 6pomun HATPHS 3) xapOoHAT KaJbIH
2) THAPOKCHUJT IIMHKA 4) THAPOKCH] MarHUs

3. B BogHOM pacTBOpe HanOobIIIee KOJINIECTBO CYIb(paT-aHHOHOB 00pa3yeTcs Mmpu
Jucconuaniy 1 Mob:

1) A|2(504)3 3) CaS0,

2)PbS 4) K2SO4

4. KaTroHbl MeTalIa U aHHOHBI KUCIIOTHOTO OCTaTKa 00pa3yroTCs NIPH JIUCCOIHAITIH:

1) oxcumoB 3) coneit

2) xucnot 4) ocHOBaHUH

5. Beibepute BepHYTO 3aIiCh MTPaBOM YaCcTH ypaBHEHUS TUCCOIHMAINY KapOoHaTa KaJHs:
1) =K+ COs_ 2) =K'+ CO32'




3) = 2K* + COz* 4) = 2K* + HCO;
6. Hanboubiiee KoIm4ecTBO aHUOHOB 00pa3yeTcs MpH AUCCOIHAIH | MOJIb:

1) AICls 3) NaOH
2) Zn(OH); 4) Zn(NO3)
7. Kakoit 1iBeT umerot nonsl xjopa Cl:
1) ’KenTO-3eICHBIH; 3) GeCIIBETHBIIA;
2) KenToBaThIN; 4) 3e7IeHOBATHIH.
8. C momoriipio GeHondpraaerHa MOKHO Paclo3HaTh:
1) xnopux cepedpa 3) a30THYIO KHCIIOTY
2) XJIOPOBOAOPO] 4) THAPOKCH] Kalusl
9. BeiGepuTe npaBUIIbHYIO 3aIIKCh PABON YaCTH AUCCOLUALNN CEPHOM KUCIOTHI:
1) = 2H* + SO5* 3) = 2H" + SO4*
2) =2H" + S* 4) = 2H* + S,05*
10. C nomo1ipto TakMyca MOKHO Paciio3HaTh:
1) xmopuz HaTpHs 3) Bomy
2) a30THYIO KHCIOTY 4) cynbdar xanus
OTBeThI
Bompoc | 1 2 3 4 5 6 7 8 9 10
OTtBer 4 1 1 3 3 1 3 4 3 2

Tema8.0OcHOBHBIE THIIHI XUMHYECKHX PABHOBECHH U NMPOIECCOB B KU3HENESI TEJIHLHOCTH.
1. BydepHble cucTeMbl MOJACPKUBAIOT B OPraHU3ME PABHOBECHSI:

1) KHCJIOTHO-OCHOBHEIE 3) rereporeHHbIC

2) OKHCIIUTEIBHO-BOCCTAHOBUTEILHEIE 4) nurangooOMeHHBIE
2.HauGonee ObICTpOACHCTRYIONICH B OpraHu3Me SBIseTcs OydepHas cucTeMa:
1) docdarnas 3) OenkoBas

2) ruApOKapOOHATHAS 4) reMorioOMHOBAsK

3.MakcuManbHbI OTHOCUTENBHBINH BKJIa]] B MOJIEPKaHIE POTOIIMTHYECKOTO TOMEOCTa3a B TIa3Me
KpOBU BHOCHT OydepHast cucrema:

1) ruapokapboHaTHAS 3) ruapodocharHas

2) OenkoBast 4) reMorio0MHOBas

4. MakcuMaibHbIN OTHOCUTENBHBIN BKJIAJ B MOAEPKAHUE MPOTOTUTHYECKOTO FTOME0CcTas3a BO
BHYTPEHHEH CpeZie SpUTPOLUTOB BHOCUT OydepHas cucrema:

1) ruapokapboHaTHAS 3) ruapodocharHas

2) OenkoBast 4) reMorio0MHOBas

5.I1pu 0HAKOBBIX KOHIIEHTPAIMAX KOMIIOHEHTOB Oy(epHas eMKOCTb:

1) wmakcumaibHa, T.K. pH = pK, 4) OybepHas eMKOCTb HE 3aBUCHT OT

2) makcumaibHa, T.K. pH > pK, COOTHOUIEHUS KOHIICHTPALUH KOMIIOHEHTOB

3) MuHHManbHa, T.K. . pH = pKa
6.bydepHas eMKoCTh CBOOOIHBIX @aMHHOKHUCIIOT IIa3Mbl KPOBH MaKCHMaJIbHA TIPH:

1) pl=pH 4) OydepHas eMKOCTb HE 3aBUCHT OT 3HAUCHUS
2) pl<«pH pH
3) pl>pH
7.Ha3zoBuTe KOMILIEKCOOOpa30BaTeib B TeMOTIIO0NHE:
1) Cul 3) Fe?
2) Fe* 4) Fe°
8.B xenarHble coennHEHUS BXOIAT:
1) MOHO/EHTATHBIC JIUTAH bl 3) OWICHTATHBIC JIUTAH/IBI
2) TOJHACHTATHBIC JIUTAH/IBI 4) Ou- ¥ TIOJIUICHTATHBIC JIUTAH/IbI
9.KommnekcoHs! — 310:
1) moObIe TUTaH Bl 3) nroOble KOMILIEKCOO0pa3oBaTeIH
2) OuW- ¥ MOJHUICHTATHBIC JIUTAH/IbI 4) TOJBKO MOJIHICHTATHBIC JTUTAHIbI
10. Yem menniie Ky, TeM koMIieke Ooee:
1) ycroituuBbIi 3) HeyCTOWYMBBIN
2) yCTOMYHBOCTH HE ONPEAESIETCS BETHUNHON 4) pacTBOPHMBIiA
Ky




OTBeTHI

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

Otser 1 2 1 4 1 2 2 4 2 1

Tema 9. ®u3nKOXUMUSI TUCTEPCHBIX CHCTEM U pacTBopoB BMC.
1. PacceuBaHMe CBETa B KOJUIOMIHBIX CHCTEMAX W HAOJFOIAIOIEECS [IPH STOM H3MEHEHHE OKPACKH
KOJUTOW/Ia Ha3bIBACTCS:
1) sddexTom Tunmans 3) cemuMmeHTanmei
2) nmubdysueit 4) omnanecreHIyen

2.Crioco0HOCTh H(HHKOCTeﬁ, COACpKaAIUX JIeueOHbIC HOHBI U MOJICKYJIBI, IPOHUKATL Y€PE3 KalUJIIAPHYIO

CHUCTEMY IO JICCTBHEM SJIICKTPUYCCKOI'O I10JIA, HAa3bIBACTCA:

1) osnextpodopes 3) TOTeHIMAT TeYSHNUS

2) BIEKTPOOCMOC 4) sNeKTpoaraIn3

3.Muremny obpasyer:

1) rpanyna u quddy3HbIN IO 3) rpanyna ¢ 1uddy3HBIM U aICOPOIIHOHHBIM
2) arperat u AU Py3UOHHBII CIIOH ci0eM

4) arperar ¢ aJCOPOIIMOHHBIM CIIOEM
4.Kaxoif BUJ] yCTOWYMBOCTH TEPSIOT KOJUIOUIHBIE CUCTEMBI TIPH KOATYIISIIAH?

1) KHHETHYECKYIO 3) arperaTMBHYIO

2) KOHIEHCAIIMOHHYIO 4) CeIMMEHTAIIMOHHYIO

5.1Ipasuno lynsne-I"apan: koarymupyommm 1eicTBIEM 00J1a1aeT HOH dIIEKTPOIHTA!

1) 3apsa KOTOPOro MPOTHUBOIOIOKEH 3apsay 3) paaryc KOTOpOro GoJbIIE
TPaHyJIbI 4) paanyc KOTOPOTO MEHBIIIE

2) OJIHOTO W TOrO K€ 3HaKa C 3apsiIOM IPaHyJIbI
6.IIponeccy pactBopenuss BMC npefiiecTByeT ciieayromas cTaiaus:

1) orpanuueHHOE HaOyXaHUE 3) HeorpaHuueHHOE HaOyXaHUE
2) pacTBOpPEHHE MPOUCXOIHUT Oe3 HaOyXaHHUs 4) THKCOTPOIHOE HaOyXaHHe
7 Ilotepst pactBopom BMC TekydecTy u nepexoA B CTyAE€Hb — 3TO:
1) skenaTMHHPOBAHUE 3) cunepesuc
2) THKCOTPOITHSI 4) xKoarepBaIus
8.CriocobnocTh pactBopoB BMC ocaxaaThCst O ISHCTBUEM AIIEKTPOIUTOB HAa3bIBACTCS:
1) BbICaMBaHHEM 3) KoarepBaruei
2) THKCOTpOIHEH 4) cuHepe3ucom
9.5IBneHUe TUKCOTPONIUH XapaKTePHO JJISL:
1) remeit 3) 3omei
2) cycreHsuit 4) WMCTHHHBIX PACTBOPOB
10.I1pu neHatypanuu COXpaHsIeTcsl CIeAyolias CTpPyKTypa Oernka:
1) nepBuvHas 3) TpernyHas
2) BTOpUYHAs 4) yerBepTHYHASL
OtBeTsl
Bompoc | 1 2 3 4 5 6 7 8 9 10
OtBer 4 2 1 3 1 3 1 1 1 1

Tema 10.®U3NKOXUMHS TIOBEPXHOCTHBIX SIBJICHUIA.

1) TToBepXHOCTHOE HATSDKEHUE — ATO: (YKQKUTE BCE BAPHAHTHI OTBETA)

1. cymmapHas BHYTPEHHSSI SHEPTHS MOJIEKYJ, HaXOSAIMINXCA B TOBEPXHOCTHOM CIIOE;

2. n30BITOYHAs CyMMapHasi BHyTPEHHSISI SHEPIHs MOJIEKYII, HAXOSIINXCS B IOBEPXHOCTHOM CJI0€
momaneio 1 M2 win 1¢M? o CpaBHEHMIO ¢ CYMMApHOI BHYTPEHHEH SHEPrUei MOJIEKYJI,
PAacIIONIOKEHHBIX B TAKOM K€ TI0 pa3Mepam cjoe, HO B TIyouHe (asbl;

3. paboTa, KOTOPYIO HY)KHO COBEPIINTH, YTOOBI IEPEMECTUTH MOJIEKYIIbI U3 TIYOUHBI (ha3bl is
CO3/IaHMs TIOBEPXHOCTH MIOmaab0 1m? mmu 1cm?;

4. cymMapHas NOTEHIMAIbHAs SHEPTUS MOJIEKYJI, HAXOIAIIMXCS B IIOBEPXHOCTHOM CJIO€ INIOMAAbI0 1 M2

W 1cM?.
2) TIoBEpPXHOCTHOE HATSHKEHHUE KUIKOCTH:
1. He 3aBUCHUT OT NPHUPOJIBI ra30BOM (askl, C 3. He 3aBHCHT OT BHEIITHETO JABJICHUS
KOTOpOif OHA IPAaHUUNT; 4. He 3aBHCUT OT ILJIOIIAJU HOBEPXHOCTH
2. He 3aBUCHUT OT TEMIIEpPATypPhl KUIKOCTH; KHUTKOCTH.
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3) [ToBepXHOCTHO — aKTUBHBIC BEIIECTBA IOBEPXHOCTHOE HATSKEHHE PACTBOPHUTEIIS:

1. moBbITAIOT; 3. B 3aBHCHMOCTHU OT KOHILICHTPAIIMU MOTYT KaK

2. TIOHMXAIOT; MOBBIIIATH, TAK U TIOHIKATB;

4. He U3MCHSIIOT.

4) ToaBWKHAs TOBEPXHOCTh Pa3zieiia BO3HUKAET Ha TpaHulle (YKaKUTE BCe BAapUAHTBI OTBETA)

1. >xuakocTh —ras; 3. KHIKOCTH — )KHUAKOCTB;

2. SKUAKOCTH — TBEPAOE TEINO; 4. TBEpHOE TENO — ras.

5) Anreswueii Ha3bIBaeTCA:

1. mpurshkeHue (CUEIUICHHE WIN TIPUINIIAHNE) TIPUBEAEHHBIX B KOHTAKT OBEPXHOCTEH IBYX

KOHJIEHCHUPOBaHHBIX (a3,

2. caMOIIPOU3BOJILHOE U3MEHEHUE (POPMBI TPAHUYHOM MOBEPXHOCTH;

3. caMOIIPOU3BOJIBHOEC HAKOILIEHHUE (IIOTJIOICHHE) ra3000pa3HOro HIIK PACTBOPEHHOIO B 5KHIKOCTH

BEIIECTBA Ha MOBEPXHOCTH 00 B 00beMe KOHACHCHPOBaHHOH (a3l (TBEPAOro Tena UK KUAKOCTH);

4. oOpa3oBaHue MOBEPXHOCTH pa3ieia MEeXKAy IByMsl HECMEIINBAIOIIUMHUCS (a3amMH.

6) AncopOrus — 3T0:

1. HakoIJIeHHWe YacTHI aIcOpOTHBa HA TIOBEPXHOCTH aJICOPOCHTA;

2. HaKOIUICHWE YaCTHIl aJICOPOCHTA HA IIOBEPXHOCTH aJICOPOTHBA;

3. HaKOIUIEHHWE YacTHII afcopOaTa Ha MOBEPXHOCTH afcoOpOTHBA;

4. HaKOIUIEHWE YaCTHII aficopOaTa BHYTpH aicOpOeHTa.

7) AbcopOrus — 3T0 (YKaKHTE BCE BAPUAHTBI OTBETA):

1. oOBeMHOE MOTJIOUICHHE Ta3000pa3HOro BEUIECTBa KOHACHCUPOBAHHOM (ha30i;

2. Tporecc CMEINIMBAHUS MEXTy COO0M pa3IiIHBIX Ta30B;

3. 00beMHOe MOTIOIIEeHHE PACTBOPEHHOTO B )KUIKOCTH BEIIECTBA TBEPAOH (Ha3oii;

4. mpolecc CMEIMBAHUS MEXIY co00ii ABYX B3aMMOPACTBOPHMBIX JKUAKOCTEH.

8) dusmueckoii copOimeii Ha3pIBaeTCs Mporiece (YKaKUTe BCe BAPHAHTHI OTBETA) :

1. HaKOIICHHUS OJHOTO BEIECTBAa Ha MOBEPXHOCTH WM B 00BEME IPYTOro BEIeCTBA, MPOHCXOIAIINH 32
CUCT JCHCTBUS CHJI XUMHYCCKOM CBS3H;

2. HaKOIUICHHS OJJHOTO BElIECTBA Ha TIOBEPXHOCTH M B 00BEMe IPYroro BEUIeCTBa, MPOUCXOISIINN 32
CuéT NeHCTBUS MEKMOJIEKYIISIPHBIX MIIM BaH — JIep — BaAIbCOBBIX CHII,

3. HAaKOIUIEHWsI OJTHOTO BEIIECTBA Ha TOBEPXHOCTH I B 00bEME JPYroro BellecTBa,
COIPOBOXIAIOIIUICI 00pa30BaHUEM HOBBIX XUMHUECKUX COCIUHEHUII;

4. HakoIUIeHHs1 COPOTHBA HAa IOBEPXHOCTH HJIM B 00BbeMe cOpOeHTa, HE COMPOBOKIAIOIIUICS
XMMHYECKHM B3aUMOIEHCTBHEM, MPUBOASIIMM K 00pa30BaHHIO HOBBIX BEIECTB.

9) XemocopOius — 3TO MPOIIECC M30MPATETHLHOTO HAKOTICHHST COPOTHBA Ha MMOBEPXHOCTH MK B 00BEME

copOeHTa (YKaXXUTe BCe BApUaHThI OTBETA) :

1. mpoucxomsumi 3a CYET XUMHIECKOTO B3aUMOACHCTBUS U MPUBOIAIINIA K 00pa30BaHUIO HOBBIX
BEIIECTB;

2. TpY KOTOPOM YaCTHUI[bI 000UX B3aUMOJICHCTBYIOIIMX BEIIECTB HE TEPSIFOT CBOCH MHIMBHUIYaIbHOCTH;

3. TPOMCXOISIINI 32 CYET CUIT KYJIOHOBCKOTO B3aMMOJICHCTBHS MEXKTY 3apsSUKEHHBIMH YaCTHIAMU,
KOTOPBIC IPHU 3TOM HE TCPAIOT cBOEH WHIAWBUAYAJIbHOCTH,

4. conpoBoXIaroIuiics 00pa3oBaHNEM HOBBIX COCAMHEHHI, KOTOPBIE HE 00Pa3yl0T CaMOCTOSTEILHYIO

dazy.
10) IloBsimeHue TemMrepaTypbl(YKaKUTE BCE BAPHAHTHI OTBETA):
1. TpHBOAMUT K yBENUYCHUIO (PU3NIECKOI 3. He BIMSET KaK Ha (pU3HYECKYIO, TaK ¥ Ha
copO1uu; XUMHYECKYHO COPOITHIO;
2. TPUBOAHMT K YBEIMYCHHIO XUMHYECKOM 4. TIPUBOJMT K YMEHBIICHHIO (PU3UUECKON
copoIuH; COpOIIHH.
OTBeTHI
Bompoc | 1 2 3 4 5 6 7 8 9 10
OtBer 2,3 4 2 1,3 1 1 1,3 2,4 14 2,4

Tema 11. CTpoeHue aToMa U XMMHYeCKasi CBA3b.
1. Kakas yactuia cocrout u3 17 npotoHoB, 20 HEUTPOHOB U 17 3NEKTPOHOB:
1) aHnoH XxJ0pa 3) m3oTomn xyopa-35
2) m3oton xynopa-37 4) nzoron Kanbuusa-37
2. Yucno sHepreTHYECKUX YpOBHEH aroMa JIEMEHTa COOTBETCTBYET:
1) HOMepy TPYIITHI (711 XUMHUYECKUX JIEMEHTOB TIABHBIX TIOATPYIIIT)
2) Homepy psana B [lepuomuaeckoit cucteMe XuMuaeckux amemenToB M. M. Menaeneesa
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3) OTHOCHUTENHEHOM aTOMHON Macce XMMHYECKOTO 3JIEMEHTA

4) Homepy nieprona B Ileproanueckoit cucreme xumudeckux smemeHToB J. 1. Menneneesa

3. 1y 3NIeKTPOHOB, HAXOAIIUXCS Ha 3S OpOUTAN, KBAHTOBBIC YKCa N, | 1 ml COOTBETCTBEHHO UMEIOT
3HAYCHUS:

H1,3ul 3)3,1ul

2)1,0u0 4)3,0u0

4. AToMHBIE paIyCHI B MIpeieNax OTACIBHO B3STOr0 MEPUO/a IIPHU YBEIUUCHUU MOPSIKOBOTO HOMEPA
SIIEMEHTA:

1) yBenmuamuBaroTCA 3) yMeHbIIaroTCA
2) ocTaroTcsi HEM3MEHHBIMHU 4) cHavaja yBeJIMYUBAIOTCS, TOTOM
YMEHBIIAIOTCS

5. UTo Takoe U30TOIbI:

1) aTOMBI C pa3HBIM 3apsIOM sIpa

2) BellleCTBa, UMEIOIIKE OJUHAKOBBIA COCTAB, HO PA3HYIO MacCy

3) aroMbl, IMEIOIIIe OMUHAKOBOE YHMCIIO IIPOTOHOB B SIIPE, HO Pa3HOE YHCIIO HEHTPOHOB
4) aTOMBI, IMEOIIINE OMHAKOBOE YHCIIO HEUTPOHOB B SIZIPE, HO Pa3HOE YHCIIO MTPOTOHOB
6. [Ipu 0Opa30BaHNU METAJUIMYCCKOMN CBSI3U 000O0IIECTRIISIOTCS:

1) Bce 3MEeKTPOHBI aTOMOB METAIIIIbI 3) BHEUIHKE HEMApHBIE TEKTPOHBI BCEX aTOMOB
2) BHELIHHUE HETIapHBIE 3JIEKTPOHBI COCEIHUX 4) Bce HMOHBI METaJLIA
aTOMOB

7. YKaxute ITYHKT, B KOTOPOM II€PEUNCIICHBI MOJICKYJIbI BEIICCTB CO BCEMU U3BCCTHBIMU BaM
YEThIPbMSI BUJAMHU CBSI3€H - MOJSIPHOM UM HEMOJSIPHOM KOBAJEHTHOW, HOHHOM U METANINYECKOM:

1) Hy, Liy, HC1, NaCl 3) Ky, HJ, Brz, C13N

2) HBr, Li,, C1,0, J> 4) HC1, Lin, H20, C1;

8. [IpoYHOCTH MOJNEKYNBI ONPEAEIISACTCS:

1) sHepruei XUMUIECKOHN CBSI3U 3) 2MEKTPOOTPHIIATEITILHOCTHIO
2) sHepruei HOHU3ALUN 4) cpoACTBOM K 3JEKTPOHY

9. IIpu 0Opa3oBaHUM KOBAJCHTHOU CBS3KM 0000IIECTRISIOTCS:

1) BHeLIHME HETIAPHBIE AJIEKTPOHBI COCEAHUX 3) Bce AIEeKTPOHBI aTOMOB
aTOMOB 4) NOHBI 2JIEMEHTOB

2) BHEIIHNE HeTapHbIe 3JIEKTPOHBI BCEX aTOMOB

10. AromBbl Ha BHEIIIHEM YPOBHE COJEPKAT PA3HOE YUCIIO IIEKTPOHOB, U3 KOTOPHIX OMH HECIapeH.
Ilpu oOpa3oBaHMM MOJEKYIbl 3JIEKTPOHBI OTHOTO aroMa MepeaaroTcs Apyromy atomy. Uto 3To 3a
CBsI3b?

1) koBaNieHTHAS TIOJSAPHAS 3) MeTaymIHIecKas
2) KOBaJICHTHAS HEMOJSAPHAS 4) noHHas
OTBeTEI
Bompoc | 1 2 3 4 5 6 7 8 9 10
OTtBeT 2 4 4 3 3 3 1 1 1 4

Tema 12.XumMusi OMOreHHBIX 3JIEMEHTOB.
1. Jlyqmum nmpoBOIHUKOM 3JICKTPUYECTBA CPENIU TaHHBIX METAIUIOB SIBIISICTCS:

1) ruaK 3) menp

2) pTyTh 4) xxene3o

2. B camopomHOM COCTOSHUM B IPUPOIE BCTPEUACTCS:

1) xanmit 3)30110TO

2) IIMHK 4) aqroMuUHAN

3. B onexkTpoTexHMKe UIsI IPOM3BOACTBA JIaMI  HAaKalJIMBaHUS  HCIOJB3YIOT
METAJUINIECKYIO HUTh H3:

1) Bonmbdpama 3) Mmeau

2) aJFOMHUHUS 4)cepebpa

4. Annorponueil Ha3bIBaeTC:

1) sBneHUE, B pe3ybTare KOTOPOro U3 OJHUX BEHICCTB 00Pa3ylOTCs Ipyrue

2) siBIEHHE, IPH KOTOPOM HOBBIX BEILIECTB HE 0Opa3yeTcs

3) cyIecTBOBaHHE MPOCTHIX U CIIOKHBIX BEILIECTB

4) c1rocOOHOCTH aTOMOB OJTHOTO XUMHYECKOTO DJIEMEHTa 00pa30BBIBATh HECKOILKO MTPOCTHIX BEIIECTB
5. HasBanwue Kakoro seMeHTa HeMeTala IEPEBOANTCS C TPEUECKOTO KaK «00Pa3yIONfil KUCIOTHI»
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1) azor 3)kucaopon

2)BoI0opoa 4) yrepon

6. Camplli INIACTHYHBIA METAJII:

1) 3ommoto 3) pTyThH

2)cepebpo 4) menp

7. CaMbIM pacrpoCTpaHEHHBIM B 3¢MHOI KOpE U3 YKa3aHHBIX METAIUIOB SIBISICTCS:
1) natpuit 3) xanpuuit

2) Kajuit 4) TuTaH

8. Bouee sipko HeMeTaUIMYECKHUE CBOMCTBA BHIPAXKEHBI Y:

1) yrnepona 3) cepol

2) dhocdopa 4) xJopa

9. Kakue u3 npeyioKeHHBIX Tap HE SBISIOTCS alIOTPOITHBIMA MOAUMDUKAISIMU?
1) Genpit 1 KpacHsbIl Gochop 3) KpeMHe3eM U KBapll

2) KUCTIOPOZ ¥ 030H 4) anma3 u rpadut

10. Kakoe yTBep:KII€HUE SABISAETCA HEBEPHBIM?

1) MeTael 0051a1aI0T BHICOKOH 3MIEKTPO- M TEIIONPOBOAUMOCTBIO

2) Bce METaJUIbI CTOCOOHBI K BOCCTAHOBIICHHIO, HO HE CLIOCOOHBI K OKHUCIICHHIO

3) MeTamtel 001a1af0T IIACTHYHOCTHIO

4) cBOOOIHBIE AIEKTPOHBI B KPUCTAIUTHYECKON PEIIETKEe METalIa - AIEKTPOHHBIN Ta3

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

2.2. Ilepeuens TeM T0KJIa10B/pedhepaTUBHBIX COOOIIEHH I TEKYIIEr0 KOHTPOJISI yCIIeBAeMOCTH
(o BHIOOPY MpenogaBaTesisi H/UIH 00y4aronerocs)

Tema 1. XumMu4eckne MeTOAbI HCCIEAOBAHUS B MeJUIIMHE U OMOJIOTHH.

1. OcHOBHBIE 3aKOHBI U IOHSTHS XUMHH.

2. Hcnonp3oBanue TUTPUMETPHUYCCKUX METOJOB B MCIUIIUHE U B OMOJIOTHH.

3. UzOpannbie MeTo bl aHaNMM3a. [IpeicTarieHuss 0 IPUMEHEHUH UX B MEUIIMHE.

4. Oxcunpl. Knaccuduranus okcunos. CriocoObl nosryuenus. duznveckne 1 XUMHUECKUE CBOWCTBA.

[TpuMeHeHue OKCHIIOB B HAPOTHOM XO3SIHCTBE.

Tema 2. ®U3UKO-XUMHYECKHE METOABI HCCJIEAOBAHNS B MeTHIITHE U OHOJIOTHH.

1. OcnoBanus. Knaccudukanus ocHoBanuid. Crioco0sl nonydenus. Pusnueckue u

XUMHYECKHECBOWcTBa. [[puMeHeHe OCHOBaHUIT B HAPOJAHOM XO3SHCTBE.

2. Comu. Knaccuduxkanus coneit. Ciocodbl noydenus. Gu3nyeckre 1 XMMUYECKUE CBOMCTBA.

[IpumeHeHue coneil B HApOJIHOM XO3SIICTBE.

3. Kucnotel. Knaccuduxkanus kucnor. CriocoObl monrydeHusi. Puzndeckue u XUMIYECKUE CBOHCTBA.

Tema 3. DneMeHTbI XMMHUYECKOIl TEPMOTNHAMUKH

1. DrneMeHTHl XUMHYECKOW TEPMOJAMHAMUKH, TEPMOIMHAMHKHI PACTBOPOB.

2. IlpenMeT W MeTOABl XHMMHYECKOW TEpPMOJIMHAMUKM. B3amMoCBs3p MexIy mpoueccaMu oOMeHa

BEIIECTB M OHHEPrMM B oOpraHuzMe. XHMHYECKash TEPMOJMHAMHUKA KaKk TEOpeTHYecKas OCHOBa

OMOPHEPTeTHKH.

3. OcHOBHbIE TOHATHS TEPMOJUHAMHUKH. VIHTEHCHBHBIE M SKCTEHCHUBHBIE mapameTpbl. DyHKIUSA

cocrosHus. BHyTpeHHsst sHeprus. PabGora m Temora — aBe (opMmbl mepegadud SHEPrUd. UMb

TEPMOJAMHAMUYECKUX CHUCTEM (M30JIMPOBAHHBIC, 3aKPBITHIE, OTKPHITHIE). THIBI TEPMOAMHAMUYECKHX

poIrieccoB (M30TepMIIECKre, n300apHbIe, N30X0pHBIE). CTaHAApTHOE COCTOSHHE.

Tema 4. XumMHu4eckoe paBHOBecHe

1. IlepBoe Hawamo TepMoAMHAMUKW. OHTampnus. CTaHAapTHas SHTANBMUS OOpa30BaHUS BEIUIECTBA,

CTaHJApTHAs OJHTABIMS cropaHus BemiectBa. CraHgapTHas DHTANBIWS peakiud. 3akoH [ecca.

[IpumeHeHne epBoro Havyaaa TEPMOJMHAMHUKHI K OMOCHCTEMAaM.

2. Bropoe Hauano TtepMomuHaMuku. OOpaTuMble M HeoOpaTHMble B TEPMOJMHAMHYECKOM CMBICTE

mporecchl.  OHTporms. OHepruss [mbOOca. IlporHo3wpoBaHme HAIPaBICHUS CaMOMPOU3BOILHO

NPOTEKAIOUINX MPOIECCOB B HW30JMPOBAHHOW M 3aKpBITOW CHUCTEMaX, pOJb OJHTAIBIUHHOTO H

SHTpONUiHOro (hakTopoB. TepMoanHAMUYECKHE YCIIOBHS PAaBHOBECHSL.

3. CranmaptHast odHeprusi ['nb0ca o0pa3oBaHusi BeIeCTBa, CTaHAapTHas d3Heprus [ uoOOca

OmoJIoTMUecKoro  OKWcIeHHs BemectBa. CrammaptHas dSHeprus ImbO6ca peaknun. [Ipumepsr
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DK3€prOHMYECKMX W JHICPrOHMYECKMX IIPOLECCOB, IMpOTEKalmux B opraHuszme. [IpuHnmn
SHEPreTHYECKOTO CONPSLKEHUSI.

Tema 5. D1eMeHTHI XUMHYECKOIi KHHETHKH.

1. TIpenmet u OCHOBHBIE MOHATHUS XUMUYECKOH KMHETHKH.

2. XuMmp4ecKass KMHETMKAa KaK OCHOBA ISl M3YYCHHUS CKOPOCTEH M MEXaHM3MOB OMOXMMHYECKHX
nponeccoB. CKOpOCTh peakLuM, CPeIHssd CKOPOCTh pEakuu B HHTEpBajJe, HCTHHHAs CKOPOCTb.
Knaccupukaums peakuuii, NpUMEHSIOMMXCS B KHHETHKE: PEAKIMH TOMOTCHHBIE, T'eTEpPOTeHHBIE U
MHKPOTETEPOreHHBIE, PEaKIMX MPOCThIE U CIOXKHbIE (IapajliebHbIe, IOCIEA0BATEIbHbIC, COIPSKECHHBIE,
LenHbIe). MOoJIeKyIIpHOCTh HJIEMEHTAPHOTO aKTa PEAKLIUH.

3. Kunernueckue ypaBuenus. Ilopsnok peakuuu. [lepuon nomynpespaiieHusi. 3aBUCUMOCTb CKOPOCTH
peakuuu OT KOHIEeHTpaluu. KuHeTHueckue ypaBHEHHUS pEaKIMHd IepBOro, BTOPOTO M HYJIEBOTO
HOPSIIKOB. DKCIIEPUMEHTAIbHBIE METO/IBI ONIPEACICHHS CKOPOCTH U KOHCTAHTBI CKOPOCTH PEAKLIUIL.

Tema 6. Katanu3

1. 3aBHMCHMOCTH CKOPOCTH pEakUUH OT TeMIepaTypbl. TemrepaTypHbld KO3(QQHUIUEHT CKOPOCTH
peakuuu MU €ro OCOOCHHOCTH il OHMOXMMHUYECKUX IpoueccoB. [loHATHE O TeOpuM aKTHUBHBIX
coyJapeHuil.

2. DHepreTHUeCKuii TNpoQuib peakluW; OSHEPrus axkTHBAllMM;, ypaBHeHHE AppeHuyca. Poib
cTepuueckoro ¢axropa. [loHaTHE 0 TEOpUK IEPEXOTHOIO COCTOSIHUS.

3. Karanm3. ['oMOTeHHBI W TETEPOTCHHBIM KaTamu3. ODHEPreTHYeCKHui Npo(Iib KaTaIUTHIECKON
peakiuu. OcoOEHHOCTH KaTaIMTHYECKOH aKTHBHOCTH (epMEHTOB. YpaBHeHHe Muxasnuca-MeHTeH H
€ro aHaJu3.

Tema 7. YueHHe 0 pacTBOPaXx 3J1eKTPOJIUTOB.

1. OcHOBHBIE THITBI XHMUYECKUX PABHOBECHH 1 TIPOLIECCOB B (PYHKIIMOHUPOBAHMH YKUBBIX CHCTEM.

2. Ilporomutrnyeckue peakiuu. KOHKYpeHIMS 3a TIPOTOH: M30JMPOBAaHHOE W  COBMEIICHHOE
IPOTOJINTHYECKHE paBHOBeCHs. O01Iasi KOHCTAHTa COBMEILIEHHOTO ITPOTOIUTHYECKOI'O PABHOBECHSL.

3. bydepnoe neticteue. bydeprbpie cucteMbl KpoBH: THApOKapOoHaTHAS, (ocdaTHAs, TeMOTIIOOMHOBAS,
npoTtenHoBasi. [IoHATHE 0 KUCIIOTHO-OCHOBHOM COCTOSIHUM OpPTaHU3Ma.

4. TlpuMeHeHHUE peaKKi HeUTpaIn3ay B (hapMaKoTEpaih: JIEKAPCTBEHHBIE CPEJCTBA C KUCIOTHBIMH
¥ OCHOBHBIMH CBOMcTBaMH (TUAPOKapOOHAT HATPHSI, OKCHJ U IEPOKCU MarHusi, TPUCAMHH U Ap.)

5. I'ereporenHsle peakiuu B pacTBopax 3eKTpoiauToB. KoHcranTta pactBopumocTtH. KoHKypeHIHs 3a
KaTHOH WM aHWOH: W30JMPOBAHHOE M COBMEIIEHHOE TeTepOreHHbIE PaBHOBECHS B pacTBOpax
351eKTpoInTOB. O0IIasi KOHCTaHTa COBMEIIEHHOT'O TETEPOr€HHOI0 PaBHOBECHSL.

Tema 8. OCHOBHBIEC THIIBI XHMHYECKHX PABHOBECHH H NPOLIECCOB B KU3HEACATETbHOCTH.

1. YcnoBust o0pa3oBaHUsl W PAcTBOPEHHS OCAAKOB. Peakimu, Jexanue B OCHOBE 00pa3oBaHUS
HEOPraHM4YecKOro  BelIecTBA  KOCTHOM  TKaHM  ruapokcuadocdara  xampuus.  MexaHU3M
(YHKIIMOHUpPOBaHUS  Kanmbluii-pochaTtHoro Oydepa. SBnenne wm3oMopdmsma: 3aMelieHHE B
rugapokcuipochaTe Kaablusi THAPOKCHA-UOHOB HA MOHBI (hTOpa, MOHOB KAIBIHMSI HA HOHBI CTPOHIIHSL.
OcCTeoTpOTHOCTh METAJIJIOB.

2. Peakuuu, nexaiiue B OCHOBE 0Opa30BaHUsI KOHKPEMEHTOB (ITOYEUHBIX KaMHEH): ypaToB, OKCajaToB,
KapOOHATOB.

3. TlpumeHeHue XJIOpHIA KabIHS U Cylb(para MarHus B Ka4eCTBE aHTHIOTOB.

4. Peaknuu 3amenieHus JurangoB. KoHCTaHTa HECTOWKOCTHM KOMIUIEKCHOro MoHa. KoHKypeHuus 3a
JUraHl WIA 32 KOMIUIEKCOOOpa3oBaTellb: H30JIMPOBAHHOE M COBMELICHHOE PAaBHOBECHS 3aMELICHUS
nurannoB. OOmIas KOHCTAaHTa COBMEIICHHOTO paBHOBECHS 3aMellleHHsl JuranjaoB. HHepTHhie u
naOWIIbHBIE KOMIUIEKCHI.

5. IlpeacraBieHust O CTPOCHHMHM METAUIOPEPMEHTOB H JAPYrMX OHMOKOMIUIEKCHBIX COEIWHEHUHN
(reMOrIO0MH, ITUTOXPOMEI, KoOamaMuHbI). DHU3NKO-XMMHUYECKHE TPHHIMIBI TPAHCIOPTa KHCIOpoAa
reMoryioonHoM. MeTamno-TuranfHBI TOMEeOCTa3 M MPHUYMHBI €r0 HapyIIeHMs.

6. MexaHn3M TOKCHYECKOTO JEHCTBHS TSDKEJIBIX METAJUIOB M MBILIbSIKA Ha OCHOBE TEOPHU KECTKUX H
MATKHX KucaoT ¥ ocHoBaHn# (JKMKO). TepMmoanaaMudeckie MPUHIMITEI XeJIaTOTEPAITHH.

7. TepMonvHaMUYECKHe TPUHIMIBI XelaToTepanud. MexXaHu3M IUTOTOKCHYECKOTO JeHCTBHA
COEJIMHEHUH TIaTHHBI.

8. OKuCIUTETHHO-BOCCTAHOBUTEIbHBIE (PEIOKC) peakuuu. MexaHn3M BO3HUKHOBEHHUS HIIEKTPOIHOTO U
penokc-moTeHIManoB. YpapHenne Hepncra-Ilerepca. CpaBHUTENBbHAas CHIa OKUCIUTEIICH |
BOCCTaHOBUTeNEH. IIpOrHO3MpOBaHME HAIpPABIECHUS PENOKC-TIPOIECCOB 10 BEJIWYMHAM  PEIOKC-
MOTEHIUAJIOB.
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9. KoHCTaHTa OKHCJIHTEILHO-BOCCTAHOBHUTEILHOTO IIpoliecca. BIMsSHHE IUraHIHOTO OKpPYKEHHUS
[EHTPATBHOTO aToOMa Ha BEIUYHMHY peIOKC-TIoTeHImana. DHU3NKo-XUMHUYEeCKIe MPUHIIAIBI TPAHCIIOpTa
9JIEKTPOHOB B DJICKTPOHOTPAHCIOPTHOW LM MUTOXOHApui. OOmue MpeAcTaBiIeHUs O MEXaHHU3MeE
JEHCTBUS pelOKC-0y(EpHBIX CUCTEM.

10.Tokcruyeckoe MAEHCTBUE OKHCIUTENACH (HUTpAThl, HHUTPHUTHI, OKCHAbI a3ora). OOe3BpeXHUBaHHE
KHCIIOpOJa, TEPOKCHAA BOAOPOAa U CYNEpOKCHA-MOHA. lIpuMeHeHHWe pefmoKc-peakiwii A
JIETOKCHKAIIHH.

Tema 9. ®u3nKOXUMHUSI TUCIEPCHBIX CHCTEM U pacTtBopoB BMC.

1. AncopOImoHHBIE PABHOBECHS ¥ IMPOIIECCHI Ha TTOIBIDKHBIX TPAHMIIAX pa3zaeia ¢as.

2. TloBepxHocTHas »Heprusi ' mb60Oca ¥ TOBEPXHOCTHOE HaTsDKeHHe. AacopOuus. YpaBHenue ['nbOca.
IloBepXHOCTHO-aKTUBHBIE W TOBEPXHOCTHO-HEAKTHBHBIE BellecTBA. lI3MeHeHHe MOBEpPXHOCTHON
aKTUBHOCTH B ToMoJorndeckux psagax (IIpasumo TpayGe).

3. HN3orepma ancopOuun. OpueHTalMs MOJIEKYIN B IOBEPXHOCTHOM CIIO€ U CTPYKTypa OnomMeMOpaH.

4. Ouznyeckas agcopOUus u xemocopOuus. AAcopOIuMs ra3oB Ha TBEPABIX Tenax. AACOpOLHS W3
pacTBopoB. YpaBHeHue JleHrMiopa. 3aBHCHMOCTh BEITHYMHBI aICOPOLMH OT Pa3UYHBIX (HaKTOPOB.
IIpaBuiio BeIpaBHUBAaHUSA MOJSIPHOCTEH.

5. UzbuparenbHas amcopOims. 3HAUYCHUE aJCOPOLMOHHBIX MPOIECCOB IS JKU3HEICATECIHLHOCTH.
OU3NKO-XUMUYECKAE OCHOBBI aJICOPOIMOHHONW Tepamuy, TeMOCOpOIHY, TPUMEHEHHS B MEIHULINHE
WOHHTOB.

6. ITomyueHue U CBOWMCTBA AUCIIEPCHBIX CUCTEM.

7. TlomyueHue CyCHeH3HM, SMYIbCHHA, KOJUIOMIHBIX PaCTBOPOB. MOJIEKYISIPHO-KUHETHYECKIE CBOWCTBA
KOJUTOMTHO-IMCIIEPCHBIX CHCTEM: OpOYHOBCKOE IBWXKEeHHE, IU(Qy3us, OCMOTHYECKOE [aBJICHUE,
CeMMEHTAI[IOHHOE PAaBHOBECHE.

8. manus, snekrpoauanus, ynbTpaduibrpanus. OU3NKo-XUMUUECKUE TPUHIUIBI QYHKIHOHHUPOBAHUS
HCKYCCTBEHHOH IOYKH.

9. OnTHdeckne CBOMCTBA KOJJIOWIHO-IUCIIEPCHBIX CUCTEM: paccenBaHue cBeTa (3aKkoH Pames).

Tema 10. PU3NKOXMMHSA MOBEPXHOCTHBIX SIBJICHMIA.

1. DneKTpOKMHETHYECKUE CBOMCTBA KOJUIOMIHO-IUCIIEPCHBIX CHUCTEM: JIEKTpo(ope3 W AIEKTPOOCMOC,
MOTEHITUAN TEYCHHUS U MOTSHIINAT CEIMMEHTAIIH.

2. CpolicTBa AMCIEPCHBIX CHCTEM: CTPOEHHE JBOHHOTO IEKTPUYECKOTO CIOS. DNEKTPOKHHETHUECKHUIMA
MOTEHIIAANT U €T0 3aBUCHUMOCTh OT Pa3InYHbIX (PaKTOpOB.

3. YcroWumBOCTh JHUCHEpPCHBIX cucTeM. CeauMeHTallMOHHAs, arperaTuBHas W KOHACHCAIMOHHAS
YCTOMUYUBOCTB JIH030J€i. DaKTOPHhL, BIUAIOLINE HA YCTOMYUBOCTD JTMO30JICH.

4. Koarymsmus. I[lopor koarymsiuu u ero ompeaenenue, mnpaswino Ilymene-Iapnu, sBienue
npuBbIKaHus. B3amMuas koarymsmusa. [loHSTHE 0 COBpEeMEHHBIX TeOpHWSAX Koarynsaiuu. Kommowmnas
3aIIUTa U ENTH3AIIHS.

5. Kommounnsie [TAB (1oBepXHOCTHO-aKTHUBHBIC BEIECTBA), OMOJIOTHYECKH BakHbIe KoJutouHbie [TAB
(MbLIa, JETEPreHThI, JKEIYHBbIE KHUCIOTHI). Muiemioodpa3oBanue B pactBopax I[TAB. Omnpenenenue
KPUTHYECKOHN KOHIIEHTPAIIUH MHUIIEII000pa3oBaHusl. JIMTOCOMEL.

6. CaoiicTBa pactBopoB BMC.

7. OcobenHoctu pactBoperrnss BMC (BBICOKOMOJEKYISIDHBIX COEAMHEHHH) KakK CIIEJICTBHE WX
cTpykTrypel. Popma Makpomoiekysnl. Mexanusm HaOyxaHuss u pactBopeHuss BMC. 3aBucumoctsb
BEJIMYMHBI HAOyXaHMs OT Pa3IMYHbIX (PaKTOPOB.

8. AnomanpHast BszkocTh pacTBopoB BMC. VpaBuenue Ilrtaymmurepa. Bs3kocTh KpoBH M JIpyrux
OMOJIOTMYECKUX KUAKOCTEH.

9. OcMmoTHYecKOe [aBIE€HUE pPacTBOPOB OuomnonuMepoB. YpaBHenue [amtepa. IlonmamexkTponuTsl.
W3oanekTpudeckas TOYKa W METONBI ee ompeaeneHus. MemOpanHoe paBHOBecue JloHHaHa.
OHKOTHYECKOE JTaBJICHUE TNIa3MbI U CBIBOPOTKH KPOBH.

10.YcToitunBoCTh pacTBOpOB OHOMONIMMEPOB. BricanuBanue OuonoanMepoB U3 pactBopa. Koanepsaums
Y ee poJIib B OMOJIOTHYECKUX CHCTEMAX.

11.3HayeHue SIBIEHNAS CMAadYUBaHUS 111 OMOIOTHYECKUX OOBEKTOB.

12.CtpykTypHO-MEXaHUYECKHE CBOHCTBA AUCIEPCHBIX CHCTEM.

13. ®u3uKo-XxuMHUS adPO30JIeH.

Tema 11. CTpoeHne aToMa U XMMHYECKasi CBSI3b.

1. Crpoenmue snekTporHON 06010ukH atoma 1o H. bopy u 3 Pesepdopamy.

2. KBaHTOBO-MeXaHHWYECKasi MOEb CTPOCHHUS aTOMa.

3. Ypaenenue lpenunrepa. [ToHsTHE 0 KBAHTOBBIX YHCIIAX.
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4. DnextpoHorpaduueckue Gopmyssl atoMoB. [IpaBuno Kieukorckoro. Ipunnun IMaymau. [Ipaeuimo
XyHpa.

5. Pa3Butue npencTaBieHU 0 NpUPOJAE XUMUYECKON CBA3H.

6. ['eomeTpus CBA3M U MOJIEKYJIBIL.

7. Xumusi ONOTEHHBIX JI€MEHTOB 1A rpymIlbL.

8. Xumusi OMOTEHHBIX 3JIEMEHTOB 2A TPYIIIBL.

9. TokcuyHOCTH OEpHILIHS U OapHsl.

10.Menauko-6uonornieckoe 3Ha4eHUE IEMEHTOB 36 rpymimsbl.

11.Meauko-61onornyeckoe 3Ha4eHUE HIEMEHTOB 45 rpymmsbl.

12.Menauko-6ronornieckoe 3Ha4eHUE HIEMEHTOB 5B rpymimsbl.

13.Menuko-01o0ru4eckoe 3HaueHHEe MapraHiia.

14.Menauko-61onornyeckoe 3HaueHUe FIEMEHTOB 85 rpymimbl.

Tema 12. Xnumusi OHOTeHHBIX 3J1IEMEHTOB.

Mennko-61os1oruueckoe 3HaueH1e COeANHEHUH MeH, cepeldpa, 30J10Ta.

Menuko-01onorHuecKoe 3HaYeHUE COeTMHEHNH IMHKA.

PryThoprannueckue coeuHeHHS.

CoenuHeHUs PTYTH, B KAU€CTBE JICKAPCTBEHHBIX CPEIICTB.

KaJIMHM KaK TOKCUKaHT OKPYXalolel cpeibl

Menuko-01ooruueckoe 3HaueHUE 3JIEMEHTOB 3 A TPYIIIbI.

Mennko-01oIornaecKoe 3HaYeHHEe HIEMEHTOB 6A TPYTIIIHL.

Mennko-61onornueckoe 3HaYeHHEe HIEMEHTOB SA TPYTIIHL.

. OOHapy>XeHHUE MBIIIbSIKA B OUOJOTHYECKUX 00BEKTaX.

10 Menuko-01ooruuecKoe 3HaueHUe AJIEMEHTOB 7A TPYIIIIHL.

11.Menuko-0noIoruvIeckoe 3HaYeHUE SJIEMEHTOB 4 A TPYIITIBL

Tembl pedepaTHBHBIX COOOIICHUI MOTYT OBITh MPEIIOKEHBI MTPETIOJaBaTEIeM U3 BHIIICIEPEUNCICHHOTO
CIIHCKa, a TaKKe 00YYAIOMMMCS B TIOPSAKE TMYHONH MHUIIMATUBBI 110 COTIIACOBAHUIO C MTPEToJaBaTeieM

©CoNoO~WNE

2.3. TlepevyeHb CHTYAIIMOHHBIX 3a/1a4 JUISI TEKYLIEr0 KOHTPOJS YCIEBAeMOCTH
Tema 1. XumMuueckne MeTOAbI HCCJIETOBAHUA B MeIUIINHE U OUOJIOTUH.
3amgava Ne 1. TIpu B3aumoseiictern okcuaa azota (1) ¢ kuciaopoaom u3 aByx 00bEMoB okcua azora (11)
U OomHOTO 00BEMa KHCIOpOAa TOIYYaroTcsl JaBa O0BEMAa HOBOTO Tasza. YcraHoBHTe (opmyIy
obpasytomerocs rasa.
Pemenne: Tak kak B paBHbIX 00bEMaxX ra3oB IPH MPOYUX PABHBIX YCIOBUSAX COJCPKHUTCS OJMHAKOBOE
YHCIIO0 MOJICKYJI, TO U3JJAHHBIX 33]]a4d HEMOCPEJCTBEHHO BBITEKACT, UYTO KAKIBIC JBE MOJICKYJIBI OKCHJIA
asora (Il) , B3aumMoeicTBYS ¢ OHOM MOJIEKYJIOH KHCI0pOo/ia, 00pa3yeT JBe MOJISKYJIbl HOBOI'O rasa.
0003HaYUB COCTaB MOJIEKYJI oOpasytorierocs raza Gopmynoii  NXOy , MOKHO BBIpa3uTh MPOUCXOIAIIYIO
PEaKIMIO YpaBHECHUEM:

2NO + 02 = 2NxOy
IMoxcyer unciaa aTOMOB a30Ta M KHCJIOPO/ia B JICBOW YacTH ypaBHEHMsI MMOKA3bIBACT, YTO B COCTaB JIBYX
MOJIEKYJI HOBOT'O ra3a JIOJKHBI BXOJUTh JIBa aTOMa a30Ta U YEThIPe aTOMa KHCIOPO/a, T.e. YTO MOJICKYJia
€ro COCTOMT U3 OJTHOTO aTOMa a30Ta M JIByX aTOMOB kuciiopoja. CienoarensHo, popmyda raza: NO2 .

3amaya Ne2: [Tpu ropernn metana CH4 o0pasyeTcst yrieKucblii ra3 u BosiHOU nap. KakoBbl OTHOIICHHUS
MeXTy 00bEMaMU YIaCTBYIOIIMX B PEAKIIMU Ta30B, €CITH OHU H3MEPEHBI ITPH OJIMHAKOBBIX YCIOBUSIX?
Pemenue: Ilpu momHOM CropaHuu MeTaHa Ha KXY €€ MOJIEKYIY PacXOIYHOTCS JIBE MOJIEKYJIbI
KHCJIOPOJIa B pe3yJIbTaTe Yero o0pazyercst oJlHa MOJIEKYJIa YIIIEKHCIIOTO Ta3a U JIBE MOJIEKYJIbI BOJSTHOTO
napa:

CH4 + 202 = CO2 + 2H20
OTO 3HAYUT, YTO U3 OJHOTO O0OBhEMaA MeTaHa M NBYX OOBEMOB KHCIOpOaA TMOMYyYaroTCs NBa 00BEMA
BOJISTHOT'O TIapa U OJIMH 00bEM YTIIEKHCIIOTO ra3a, U3MEPEHHOTO MPH TEX K€ YCIOBHSIX.
ITo 3akony ['efi-JItocaka npu MOCTOSIHHOM JIaBJICHHU 00BEM Tra3a U3MEHSETCS MPSMO MPOIIOPIUOHATBEHO
abcomoTHOH Temmeparype (T):

VINT2 = V2\T2 wm VAT = const

P = const (u300apuyeckuii mporecc)

3anaua 3. BerauciauteAH®, AU, AG® u AA® ny1s peakiuu
2C0O =2CO 1yt Oz (n)
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Onpenenure, BO3MOXKHO JIM CAMOIIPOU3BOJIBHOE IPOTEKAHUE PEAKIIUHU IIPH CTAHJAPTHBIX YCIOBHIX.
Pemenue: Bocnonb30BaBIIMCh JTaHHBIMM, NpUBEJAECHHBIMU B [IpuiiokeHUH, paccuuTaeM TEII0BOM
3¢ deKT peakuu Npu MOCTOSHHOM JIaBJICHUU:
AH®= ZniAH fupox — ZNiAH fuex=
= 2AH co + AH% 02— 2AH% co2 =
= [2(-110,70) + 0] — 2(-393,51) = 565,62 xJIx/MOb.
3meHeHue BHYTPEHHER SHEPIUH CBS3aHO C U3MEHEHUEM SHTAJIbIIUU 3aBUCHMOCTBIO: AU%=
AH°— AnRT,
rae: An — U3MEeHEHHe Ynciia MoJIeH ra3000pa3HbIX BEIECTB B XO/€ PEaKIty,
An=3-2=1;
R — yHuBepcanbHas razosas nocrosunas (8,314x10-3k/lx/mMonbeK);
T =298K.
CrnenoBarenpHO:
AU%= 565,62 — 8,314x1020298 = 563,14 k/I>k/MOJIb.
Hns pacuera AG® Halinem npenBapuTe-HO U3MEHEHUE SHTPOTIHH:
AS°=28°co + S°02— 2S°%c0on =

= (2x197,48+205,03) — 2x213,66 = 172,67 [Ix/monbeK.
Torma n3menenue sueprun [ m66ca OyaeT paBHO:
AG®%= AH°— TAS%= 565,62 — 298e172,67x10°= 514,16 xJ[>x/M0b.
Teneps onpenenuM u3MeHeHue 3Hepruu ['enpmronpua:
AA°= AU°— TAS®=563,14-2980172,67x103= 511,68 kJlx/Mob
[MonoxwurensHble 3HaueHus BennuuH AG® 1 AA° yKa3bIBalOT Ha TO, YTO MPU CTAHIAPTHBIX YCIOBHAX
peakuus He OyAeT CaMONPOU3BOIBHO HATH B IPSMOM HAIlpaBJICHHU.
Tema 2. ®U3uK0-XUMHYECKHE METO/ABI HCCJIEOBAHNS B MeIHI[MHE U OHOJIOTHH.
3anmaya Nel: [Tpu 27 rpagycax C 00wéM rasza pasen 600 mi. Kakoii 00béM 3aiimer ra3 npu 57 rpagycax C,
€CJIM JIaBJIeHUE OYAET OCTaBaThCsI MOCTOSHHBIM?
Pemenune: O003HauMB UCKOMBIN 00BEM yepe3 V2, a COOTBETCTBYIOLIYIO eMy Temneparypy depes T2. Ilo
YCIIOBHIO 33Ja4H:

V1=600 mx

T1=273+27=300 K

T2=273+57=330 K

IToncrasisist 3T 3HaYEHUS B BBIpaKeHME 3aKkoHa ['eli-JIrocaka, mosydnm:

60\300 = V2\330 , otkyaa

V2 =600*330\300 = 660 mu1.
3amaya Ne2: Vmerorcs J1Ba COCyna, 3alOIHEHHBIX CMECSMHU Ta30B: a) BOAOPOJOM M XJIOpOM; 0)
BOJIOPOJIOM M KHUcHopoaoM. Kak M3MeHHUTCs naBieHHe B COCyAax NPU NMPOMYCKAHUH Yepe3 3TU CMECH
ANEKTPUUECKOU UCKPHI?

Pemrenue: [1pu npormyckaHuy UCKPBI Ta3bl PEATUPYIOT IO CIEAYIONINM YPaBHEHHSM:

H2 + CI2 = 2HCI (1)

2H2 + 02 = 2H20 @)
U3 ypaBuenus peaknum (1) BugHO, uro 1 Moip Bojopoma m 1 Momb xijopa o0pasyloT 2 MOIb
xynopoBogopoaa. CreoBaTeNbHO, KOIWYECTBO BelecTBa ( B MOJISAIX) rasza mocie peakuuu (1) octaéres
0e3 n3MeHeHus, 00bEM ra30BOi CMECH TaKXe HE MEHSETCS, TIO3TOMY U JIaBJIEHHUE B COCYJIE HE MEHSETCH.
KonnyecTBo BemiecTBa rasa mocje OKOHUaHHs peakuuu (2) ymeHsbliaercs B 1,5 pasa, cienoBaresbHO,
WU3MEHHTCS U JaBlieHre. B ycioBuM 3a1aun HAMEpEHHO He OTOBOPEHO,
[IpuBoauTCS I cMech K HOPMAJIbHBIM YCJIOBUSAM WJIM HeT. [yl OTBeTa Ha IMOCTaBJIEHHBIA BOIPOC 3TO
HECYILIECTBEHHO: JIOMyCTUM, YTO CMECh OCTAaHETCS NMPH BBICOKOH TeMIiepaType, Torna o0pa3oBaBILAsCS
BoJIa OyJieT HaxXOJWUTHCS B MapooOpa3HOM COCTOSHHM W JABJICHHE TIOCIE PEaKIUH yYMEHBINUTCS JIs
CTEXHOMETPUIECKOl cMmecH B 1,5 pasza, kak ObIIO MOKa3aHO BBIIIE; €CIIM K€ CMeCh OyJeT NpHBeaeHa K
HOPMaJIbHBIM YCJIOBUSIM, AaBJICHUE CMECH el Oojiee yMEHBIINTCS 33 CUET KOHAESHCALUH N1apOB BOJbI.
3AKOH BOMJISI-MAPUOTTA
[Ipu mocrosiHHOW TeMIiepaType JaBlieHHE, M[POW3BOJUMOE JIaHHOW Maccol Ta3a, 0O0paTHO
MPONOPLUUOHAIEHO 00BbEMY Ta3a:

P2\P1 =V1\V2 wmm PV = const

T = const (n30TepMUYIECKUIT TIPOIIECC)
3anmaga Ne3. JInst peakiuu KpeKMHIra MeTaHa
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CHa4 = C @t 2H2(1-) + AH;
Hcnons3ys nannsie punoxenus, paccantath AGlogs u AA 208, Onpenenurs,
BO3MOJKHO JIU CAaMOTIPOUM3BOJILHOE MTPOTEKAHUE JJAHHON pEeaKIUy NPy TeMIIepaType
298 K.
Pewienue:
1) Bocronp3oBaBmichk AaHHBIMA [IpritoxeHus
(AGOfCH4 ®=- 50,85; AGOfc (1) = 0; AGOfuz T = 0 KI[)K/MOJIL),
paccuntaem AG’(u3menenne sueprun ['n66ca)
AG®%=2Ni AG® fupon. = 2Ni AG wex. = AG%¢ ¢ ) + 2 AG 12 () - AG  fcmia ) =
=0+2-0-(-50,85) =+50,85 xJIx
2) Jlna pacuera AA’Bocnonb3yemcs cootHomenneM mexay AG%u AA%:
AA%= AG°— AnRT,
rae An— U3MEHEHUE YKCiIa MOJIeH ra3000pa3HbBIX BEIISCTB B XOJIC PEaKIUH,
R - yHuBepcanmbHas ra3oBasi OCTOSIHHAS
Haxomum An: AN = X Nppox - 2Nuex =2—-1=1
Orcrona:
AA%=50,89 - 1- 8,314 - 103 298 = 48,41 ]Ik,
T.K. AG%s u AA’2s > 0, To mpu 298 K  HEBO3MOXHO CaMONPOM3BOJILHOE MPOTEKAHHME JAHHOM
pEaKIiuy B MPSIMOM HaTPaBJICHHH.

3anaya Ne 4. [l peakiiuy KpeKUHIa MeTaHa
CH4 = C @+ 2Hay) + AH

Paccuntars AHY, ucronb3ys 3Ha4eHUE CTaHIAPTHBIX TEIIOT cropanus semects (1/[x/Momb): AH cha ()
=-890,31; AH% ¢ (r) = -393,51; AH % 1> () = -285,84
Onpeaenutp 3K30- WIH SHAOTEPMUYECKOH SIBISETCS JAHHAS PEaKLIUsL.
Pemenmne: B cooTBeTcTBHM cO clieAcTBHEM 3akoHa I'ecca:
AHOr = zni AHOC uex. ~ zni AHOC npox. —
= AH% cua 1 — (AHc ¢y + 2 AH % 112 (1) =
=-890,31 - [-393,51 + 2- (-285,84)] = +74,88 xJIxx

T.K. AH%> 0, peaKLysl SIBISIETCS] SHAOTEPMUYECKOM.
Tema 3. D1eMeHTBI XMMHYECKOI TEPMOIMHAMHKHI

0
3anaua 1. PaccuuTaiite Benuuuny AS *P s mporiecca

Na,O(t) + H,0(x) — 2NaOHI(T)

,MCIIOJIb3Ys 3HAYCHUA CTaHJAPTHBIX BHTpOHI/Iﬁ BCHICCTB.

0 — .
Pemenn GZHCHOHLSYH CIIPpaBOYHBLIC NaHHBIC S (NaOH) =64,16 M(MOHB K) i

$°(Na,0) =75,5 /(Mo -K)  S°(H,0) =70 Ix/(monb K)
AS%q5 = 2-S°(NaOH) — [SO(Nazo) + SO(H20)] =

0
,pacCcUuThHIBAEM AS 298 .

0
2:64,16 — (75,5 + 70) = —17,18 J[x/K.OTBeT: 3HTpONUS yMEHBIIACTCS. AS s = -17,18 dx/K.

0
3amaua 2. Paccumnraiite n3MeHeHne sHeprun I nooca (AG 298)) s mporecca

+ — .
NaZO(T) HZO()K) 2NaOH(1) M0 3HAUYEHUSIM CTaHJAapTHBIX 3Hepruii | mbOca oOpa3oBanus
BemiecTB. BO3MOXXHO 7T caMOTIPOU3BOIFHOE IPOTEKAHKE PEAKIINH MTPH CTAaHAAPTHBIX ycIoBHsX U 298 K?

_ 0
Pemenue: Ilpu crangapTHBIX yCIOBUAX (T =298K ) AG 29 MOKHO paccuuTaTh Kak pa3HOCTb
cyMmapHo# 3Heprun ['m606ca 00pa3oBaHus MPOIYKTOB peakiuy U cyMMapHoi sHeprun [ nobca
00pa3oBaHMs UCXOTHBIX BEIECTB, C YIETOM CTEXHOMETpUIECKUX K0d3ddunrentos.Heobxommble

[] p—
CIIPaBOYHBIC TaHHEIE: AG'y (NaOH) =-38L1 Kﬂ}K/MOHB.

AG% (Naz0) = -378 x/JIxx/monb, AG% (H20) = —237 x/Ix/Monb
AGozgg = 2-AG°f(NaOH) — [AGOf (NaZO) + AGOf (HzO)] =
= 2/(=381,1) — [-378 + (—237)] = —147,2 k]Ix.

0
3HaueHue AG 208 OTPUIIATEIHHO, TIOATOMY CaMOIIPOU3BOJIHHOE MPOTEKAHKUE PEAKIIMKA BO3MOXKHO B
pssMoM HampaBiieHnd. OTBET: BO3MOXKHO; —147,2 kJIk.
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3amaga 4. Hamummwrte ypaBHEHHE peakIWd CrOpaHds MeTaHa.BeUMCINTE CTaHTAPTHYIO TEIUIOTY
o0Opa3oBaHHs METaHa, €CIIM €r0 CTaHAapTHASI TEIUIOTa CrOPAHUS
AH® = -890,31 xJ[>x/Mo0Mb
IIpoayKTHI CropaHus IMEIOT CIIEeMyIOIre TeToTh 0bpa3oBanus (k/IXK/mMomn)
AHOf CcOo2 (r) = -393,51; AHofﬁzo (x) = -285,84
Pemenue:
Hamummre TepMoxuMudeckoe ypaBHEHHE peakIiy CTOPaHMs MEeTaHa
CHa4 ® T 20, o= CO, ot 2H,0 ) T AHOr
B cootBercTBUU cO cneacTBUEM 3akoHa ['ecca:
AH%= Y niAH %upon. -2 NiAH s yex. =
= (AH% o2 1)+ 2 AH % 1120 (w0) — (AH s cpa vy + 2- AH% 02 (1) )
C npyroii croponst: AH® = AHc cus ()
Toraa: AHC cua = (AH% coz (r)+ 2 AH % 120 () — (AH % cha 1y + 2 AH % 02 (n);
-890,31 = (-393,51 + 2. (-285,84) ) — (AH%cpa (ry + 2 - 0);
- 890,31 =-393,51 — 571,68 - AH% c4 ()
AHOf CH4 (r) = -74,88 KI[)I(/ MOJIb.

Tewma 2. OCHOBHBIE MOHATHUS M 3aKOHBI XUMHUECKON TEPMOAMHAMUKH U TEPMOXUMHH.
3anava 5. Mcnons3ys ypaBHeHue Kupxrodda aas HeOOIBIIOro TeMIepaTypHOro HHTEPBajia PACCUUTATh
TEIUIOBOM A (eKT peaxium
CH30H 1y +3/202=CO2)+2H20(r)
npu temneparype 500K u gaBnennn 1,0133x10° Ia.

Pemenue: [To naHHBIM NMPUIOKEHUS CHaYaIa PACCYUTHIBAEM TEILIOBOH 3 ekt peakiuu npu 298K:
AHC 208 = (AH% co2 + 2 AH% h20) — (AH chson +3/2AH % o2) =

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

3uass AH® 298, MOJKHO TI0 ypaBHeHHIO Kupxrodda paccuntats TermoBoit sd ekt peakuuu npu S00K:
AH 12 = AH 1 + ACOP(TZ - Tl)

rine AC°p — U3MEHEHHUE TEIIIOEMKOCTH B X0/I€ Peakiui. Ero MOKHO OTpeieiuTh TAKUM 00pa3oM:
ACOp = 2r]i(:pinpo;[. - Znicjpi nex. —

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

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

Y 3HAYHUT, TeryioBol 3 ekt peakun nmpu S00K pasen:

AHC 500 = AH% 298 + AC°,(500-298) =

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

Tema 2. OcCHOBHBIE TIOHSATHS W 3aKOHBI XUMHYECKON TEPMOAMHAMUKH U TEPMOXUMHH.
3anava 6. 3HaueHue cTaHmapTHOM sHepruu [ mb6o6ca AG® peakuun
CH3COOH ;)+C2HsOH;)=CH3COOCHsy+H20(r)
paBHo —3,434 xJI>x/Monb. Beraucnure koHcTaHThl paBHOBecHs K, u K. Kako Oyzer coctaB paBHOBECHOM
PEaKIMOHHON CMECH, €CITH B PEAKIINIO BBEICHBI | MOJIb KHCIIOTHI U 2 MOJISL CIIpTa?

Pemenne: Bocmomsayemcs cootHorennem AG®= — RTINK, U3 koToporo monydaem

AG® - 3,434
InKp= — = = 1,386
RT 8,314x103x298

u 3Haunt K,= %% = 3,9989 ~ 4.

K.=K,(RT) ™", a tak kak An =2 —2 =0, 10 K. = K,= 4.
s Toro, 9ToOBI OTBETUTH HA BOIPOC O COCTaBE PABHOBECHOW PEAKITMOHHOW CMECH, HEOOXOIMMO B
o011eM BHJIE MPOAHATM3UPOBATh HAYAJIbHBIM U PABHOBECHBIH COCTaB PEaKIMOHHON CMECH:

CH;COOH + CyHsOH = CHs;COOC;Hs + H>0
Hcxonublii 1 2 0 0
COCTaB, MOJIb
PaBHOBecHBIN 1-x 2—x X X
COCTaB, MOJIb

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

U pEIllUM YpaBHEHHUE OTHOCHTENBHO X:
x2=(1-x)(2-x)= 4; x?=(2-3x+x?)=4; x*=8-12x+4x2; 3x*-12x+8=0
D = V144-96=6,928; n 3HauuT
12 + 6,928 12 - 6,928
Xj=——— =315 moms1; x2= ———= 0,845 mous.

6 6

3HayeHue = 3,15 MOJ.X1 HE UMeeT (PU3NIECKOTO CMBICHA (TaK KaK U3 2 MOJICH CITUPTA HEJIb3s MOJTYYHTh 3
MOJIsL ATHJIAIeTaTa) U OoTOpachiBaeTcs. TakuMm 00pa3oM, COCTaB PEAKIIMOHHOW CMECH MPH PaBHOBECUU
OyZIeT ciemyromuM:

YKCYCHOM KUCJIOTHI: 1-0,845 = 0,155 momns,

crijpra: 2-0,845 = 1,155 mous,
STHIAIICTATA: 0,845 momns,
BOJIBI: 0,845 moms.

Tema 4. Xumuueckoe paBHOBecHe.

Na,O(t) Hzo(x(),

3anmaga 1. CocTaBbTe TEPMOXHUMUYIECKOE YPABHEHHE PEAKIINH B3aMMOICHCTBHUS

€CJIU TIpH 3TOM obOpasyeTcs | Moib NaOH(r)
yKa3aHHOE B TEPMOXMMHUYECKOM ypaBHEHHH.
Pemenwne: KodpdumueHTs B TEPMOXUMHYECKOM ypaBHEHUH UMEIOT CMBICT Moed. [loaTomy
JIOITyCTUMBI IpoOHBIE 3HaUeHHS KO3(D(UIIMEHTOB U 1 MOJIb THAPOKCHAA HATPHS MOXKET 00pa30BaThCs M3
1/2 mons okcuaa Hatpust 1 1/2 monst BoAbl. B pesynbrare pacdera BEISICHEHO, UTO MPH 00pa3oBaHuH 2

NaOH(T)

. B oTBeTe nmpuBeauTe KOJINIECTBO TEIIOTHI (Q),

0
B JIaHHOM peakruu Beifesiercs 153,6 kJ[K TErIoTsI, AH "298 = —153,6 xJIx.

ITosTomy npu o6pazoBanuu 1 Mo NaOH() KOJIMYECTBO BBIAENHUBILEHCS TEIOTH OyneT B 2 pasa
MEHbIIIE, T. €. 76,8 kJ[. B TepMoxuMuueckoM ypaBHEHHUH KOJUYECTBO BBIACISIONIEICS TEIUIOTH

1/2 Na,O(r) +1/2 H,0(x) > NaOH(r) + 76,8 k[

MOJIET

YKa3bIBAIOT CO 3HAKOM ILTIOCH:
Otget: Q = +76,8 xJIx.

3anaua 2. Bripaszute n3BecTHBIM BaM criocodoM KoHIeHTparuio pacteopa 10 r NaCl B 100 mu (T) BoJbI.
B kauecTBe criocoO0B BbIpaKEHHUS] KOHLEHTPALIMH UCTIOJIB3YHTE:

1) MOJSIPHYIO BECOBYIO KOHIICHTPALHMIO (MOJISUTBHOCTB);

2) MOJSIPHYIO 00BEMHYIO KOHIICHTPAIHIO (MOJISIPHOCTB);

3) HOPMaNBHOCTDH (MOJSIPHYIO KOHIICHTPAIIMIO SKBUBAJICHTA) ;

4) MosUTbHYIO (MOJIIPHYIO) JI0JTIO;

5) Turp;

6) BECOBOW MPOIIEHT;

7) 4mcio TrpaMMOB pacTBOopeHHoro BemiectBa Ha 100 r pactBopurens  (kodddurmeHt

PacTBOPUMOCTH NP TAHHBIX YCIOBHSIX).

Pemenue:
O6o3nauenne|Hazpanue u onpeneneHue
C Monsprass BecoBas KOHIEHTpanus (MOJSIBHOCTB) -  YHCJIO  MOJEH
" pacTBOPEHHOTO BelecTBa, npuxoaduieecs Ha 1000 r pacTBopuTens.
c MounsipHass 00béMHass  KOHIEHTpalus (MOJSPHOCTB) - YHCIO  MOJCH
M N
PacTBOPEHHOTO BEILECTBA, COleprKaleecd B 1 TUTpe pacTBopa.
Ch(n) HopManbHOCTE - 4YHMCIIO TIpaMM-3KBHUBAJIEHTOB pPACTBOPEHHOIO BEIECTBA,
' cojieprkaieecs B 1 muTpe pacTBopa.
N MonbHas (MnM MOJISIpHAsl) AOJSA - YMCIO MoJiel plJcTBO[JEHHOTO BeIIecTBa,
npuxopsiieecs Ha 1 MoJb pacTBopa.
T Tutp - 4yMcIo0 rpaMMOB pacTBOPEHHOTO BEIIECTBa, cojeprkamieecs B 1 mi
pactBopa.
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p BecoBoii NpoNEHT - YUCII0 TPaMMOB PAaCTBOPEHHOTO BEIIIECTBA, COAEPKAILIEEeCs B
100 r pacTtBOpa.
A Uucno rpamMmoB pactBopéHHOro BlJmiectl]a, mpuxomsmeecs wHa 100 T
pacTBOpUTEIS.
Ecnu 0603Ha4UTS:
2 - SKBUBAJICHTHBIN BEC pPacTBOPEHHOTO BEIIIECTBA;
M - MOJIEKYJISIPHBIN BEC PacTBOPEHHOTO BEIIECTBA;
Mp - MOJICKYJISIPHBIH BEC PacTBOPUTEIIS;
n - YHUCITO IpaMM-3KBHUBAJICHTOB B 1 MOJTb pPacTBOPEHHOTO BEIIEeCTBA;

P - IJIOTHOCTb PAcTBOPA, TO:
NNaci= Mac/ Mnaci=10/23+35.5=0.17 mous;

Nnac * M’ 120 (1000 1) 0.17 = 1000
1)Cnm= = = 1,7 mons/1000 1;
Mh20 100
Nnac * 1000 M 0.17 1000
2) Cy = —mmmmmmmmmmm e = = 1,7 mons/n
100 Mt (V H20) 100
T « 1000
3) Cn = - =; Cn=1,7r3kB/N1
C)
TaK)Ke BO3MOXKEH pacueT HOPMaJbHOCTH pacTBOpa 10 Cleayonie hopmyiie:
m X
CN = =-mmmmmmmmmemeeee , rne
2 100

m — Macca, r; X - MaccoBas J0Jis1, %; O - PKBUBAJICHTHAs Macca, I/T-3KB.

NNacl * N’H20 (1 MOTIB) 0.17 1
I = ; Mppa= Macrt Nizo ;N = 0,033
Npepa 5+0.17
Mnaci® V’Hzo (1 M) 10 1
5T= = ; T=0,1r/Mn
V h20 100
MNacl 10
6) P = ---mmmmomee- = e ; P=9,09%

Mu20 + MNaci 100+10

7) A =mnact/ M0 ; A=0,11/100 r Bozb!

3agaua 3. B 100 r Bogs! pactBopeno 1,53 r rmuuepuna. Jasnenue napa Boxasl npu 298K pasno 3167,2
H/M?. BbluciuTe: @) NMOHMKEHHE JABJICHHWS Tapa BOIbI HaJ PacTBOPOM; 0) TEMIIEpaTypy KHIEHHS

pacTBOpa; B) TEMIIEpaTypy €ro 3aMep3aHus; T') €r0 OCMOTHYECKOE JTaBIICHNE.
Pemenne:

a) B coorBeTcTBUM C 3aKOHOM Paynsl OTHOCHUTCJIbHOC TMOHMXXCHHUC JABJICHUS PABHOBCCHOIO C

pPacTBOPOM Tapa paBHO:

= = XFJ‘“

rie X — MOJIbHAS! JIOJIsI TITUIEPHHA B pacTBOpE.
Xrs = Nea/ (Newt Niorer), TAE N — KOJTUYECTBO BEIlecTBa (MOJB).
Nsore=100/18 = 5,555 mounb; Ne= 1,53/92 = 0,017 moinb;

21



3Hauur, Xrm=0,017/(0,017 + 5,555) = 0,003,
U TOTJa Ap/3167,2=10,03; AP =95,02 Ila.
0) IloBeimeHwe TeMIepaTypsl KHIEHHS PacTBOpa HEIJIEKTPOINTA MOXKHO BBIYHCIUTH IIO
30YIITHOCKOMTNIECKOH hopMyIte:
K,m 1000
ATKMH =
Ma

rae K, — s0ymnmockomnuyeckasi KOHCTaHTa pacTBOpuTens (it Boasl oHa paBHa 0,52); m — macca
PacTBOPEHHOIO BEIIECTBa B rpaMMax; M — ero MossipHas Macca;
a — Macca pacTBopuTess B rpammax. OTcrona

0,52x1,53x1000
ATwun = =0,086°.
92x100

CnenoBarebHO, TEMIEpaTypa KHIIEHUs pacTtBopa 6yaeT pasna 100,086°C.
B) lloHmxkeHnne (mempeccus)  TeMmIlepaTypbl 3aMep3aHHsl pPacTBOpa PACCUUTHIBACTCS IIO
KPHUOCKOITUYECKOH (hopMmyie:
K«m 1000
AT3aM: A |
Ma

rae Ki—kpuockonuyeckas KOHCTaHTa pacTBOpUTENs (11 BoasI 1,86):
1,861,53¢1000
ATsan = = 0,3090
92100

CrenoarenbHO, pacTBop Oyzet 3amep3ars npu —0,309°C.

r) B COOTBETCTBHMHM C 3akoHOM Baut-lopda ocmoTmueckoe maBieHHE B pPacTBOpax
HEBJICKTPOJIMTOB MOKHO PACCUUTATH 110 YPABHEHHIO
= CRT,
riae C — MoJIsIpHast KOHIIEHTPALUs pacTBopa.

[Ipu nepecuere B cucreMmy CH KOHIEHTpauus JO/DKHA ObITH BbIpaKeHa B MOJb/M°. Cumtas
IUIOTHOCTB PacTBOPA PAaBHOM TUNIOTHOCTH BOJIBI, TIOJTYYHM:

1,53¢1000
C=——=0,17 Mmons/n = 0,17x10° monn/m>.
900100

Torna
71=0,17x10%8,314e298 =421187,2 [1a (= 4,2 atm).

Tema 5. DieMeHTbI XMMHYECKOIi KHHETHUKH

3anava 1. Bo ckonbko pa3 u3aMeHuTCs CKopocTh npsiMoid peakiu Na(r)+3Ha(T) == 2NH3(r), ecnu
JIaBJICHIE B CHCTEME YBEIMIHTH B 2 pa3a?PenieHne. YBenuueHue JaBleHHs B CHCTEME B 2 pasa
PaBHOCHIILHO YMEHBIIICHUIO 00beMa CHCTeMbI B 2 pa3a. [Ipu 3TOM KOHIIEHTPAIUH Pearupyomx
BEILIECTB BO3pacTyT B 2 pa3a. CoriacHo 3aKOHY JEHCTBHS MacC, Ha4aibHas CKOPOCTh PEaKIUK PaBHA
Vi=K-[N2]-[H2]. [Tocse yBenuuenus naBnenns B 2 pa3a KOHIEHTPALMK a30Ta ¥ BOAOPO/IA YBEIUYATCS B 2
pasa, M CKOpoCTh peakiuu craneT paBHa Vi=K-2[N2]-23[H2]*=k-32[N.]-[H.]®. OtHowmenue Vi /v,
MOKAa3bIBAET, KAK H3MEHUTCSI CKOPOCTh PEAKIINU TOCIie N3MEHEHNs 1aBieHus. CleoBaTesbHo,
VidVi=k-32[N2]-[H2]%/(k:[N2]- [H2]®)=32. OtBeT: ckopocTh peakuyuu yBenuuautcs B 32 pasa.

3anaya 2. B peakiun C(T)+2H2(T) = CH4(r) xoHmeHTpamnmo BoAopoaa yMeHbIIH B 3 pa3a. Kak
WU3MEHHTCS] CKOPOCTh PEaKIu?

Pemenue. CornacHo 3aKoHY JIEHCTBUS Macc, HadalbHask CKOPOCTh peakiyu pasHa V=K' [H,]?. ITocne
yYMEHBIICHUS KOHLCHTPALMK BOJOPOA B 3 pasza CKopocTh crareT pasHa V=K (1/3)?[H2]? =1/9k[H:]>.
Tocne n3MeHEeHUsT KOHIISHTPAITUH BOIOPO/Ia CKOPOCTh H3MEHUTCS CICAYIOINM
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06pazom:Vi/Vy=1/9k[H2]% (k[H2]*)=1/9.
OTBeT: CKOPOCTH PeaKIny YMEHBIIUTCS B 9 pas.

3anava 3. KoHcTaHTa CKOpOCTH AuCcoLManuu GpocreHa

COCl, =CO +Cl,

npu Ttemneparype 382°C pasna 0,5x102 mun, a mpu Temneparype 482°C — 67,6x1072 mun’.
PaccunTath: a) 3HEPrur0 akKTUBALIMK PEAKLIUH;

0) KOHCTaHTy CKOPOCTH peakiuu npu temneparype 425°C; B) konuuecTBO ocreHa, KOToOpoe pazIoKHUTCs
npu temneparype 382°C 3a 100 MHHYT mocie Hayaja peaklid, €cld HayalbHOE COJAEpKaHHE €ro
COCTaBJISIO 1 MOJIB/M.

Pemenue:
a) Pacuer sHeprum aktuBanmu E* BegeM 1o ypaBHEHUIO:
T1T2Rk:
E*= In ,
To-Tiks

rae: ki 1 ko — KOHCTAHTBI CKOPOCTH PEaKIIMK COOTBETCTBEHHO MPH
temnepatypax T1 u To. IloacraBnsieM 3HaueHus:
655e7558,314 67,6x10°2
E*= In =201740,3 Tx/monb ~ 201,7 kJx/Moib
755-655 0,5%x107?

0) [na pacuera KOHCTaHTHI CKOPOCTH peakimu mpu 425°C Bocmonb3yeMcsi TeM K€ YpaBHEHHEM U
HallIeHHbIM 3HaueHueM E*.

ksE*T3 — T1

In =—e

kiRTsT:

Pemiast 310 ypaBHEHHE OTHOCHTENBHO Ka, momyynm:
201740  698-655

Inks = . +1n 0,5x1072 = -3,016,
8,314 698%655

oTkyna ks = 016 = 0,049.
B) Peakmusa mucconmanmu (ocreHa sABISETCS PEakUMel MepBoro mopsaka. [103ToMy KOIHMYECTBO
IPOPEarupoBaBIIEro (POCreHa MOKET OBITh PACCUMTAHO M0 YPABHEHHUIO:
1 Co
k= In , TIe
t Co -X

Co — ucxojaHasi KoHIeHTparus BemecTBa; Co—X — KOHIEHTpanusi K MOMEHTY BpeMeHH {; X — 4mcio
MOJIEH IPOPEarupoBaBIIETO BEIIECTBA.

IloacraBnsiss B 3TO ypaBHEHHE 3HAUEHHE KOHCTAHTHI CKOPOCTH pEakIUH, BpeMsl OT Hadaia
PEaxIu U NCXOAHYIO KOHIIEHTPAIIMIO, PEIIaeM ypaBHEHHE OTHOCHUTENBHO X:
0,5x1072 = (1/100) In [1/(1-x)];
In[1/(1x)] =0,5; In(1-x)=-0,5; 1-x=¢%°=0,6
M, OKOHYaTeJbHO, X = 0,4 MOJIs.
Taxum obpazom, mpu temneparype 382°C 3a 100 MUHYT OT Hayana peakuuu KOHLEHTpauus (ocreHa
yMmeHbIuTes oT 1 10 0,6 MOJIB/J, TaK Kak B KaxKAOM JauTpe paznoxurcs 0,4 mons ¢ocrexa.

Tema 6. Katanns.

3agaua 1. Bo ckombko pa3 BO3pacTeT CKOPOCTh peaklHy MpU MOBHIMIEHHH TemiepaTypsl ¢ 10 go 30°C
(v=3)?

Pemenue. IIpu yBenuuenuu temmnepatypsl ¢ 10 10 30°C ckopoCTh peakiii B COOTBETCTBHHU C IPABUIOM
Baut-Todda Bospactaer: Vo/vi=y®@W10 rpe t,=30°C, t,=10°C, a V2 U Vi — CKOPOCTH DPEakiuu HpH
NaHHBIX Temreparypax. ITomydaem Vo/vi=3C01010=32=9 e, ckopocTh peakium yBenumuurcs B 9 pas.
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Ortser:9. 3amaua
2. PaBHOBecue peakuuu 2H2(r)+02(r);‘ 2H:0(y ; AH<0 cmemaercst BmpaBo npu: 1) MOBBIIICHHH
TEMIIEPATYyPHI; 2) YMEHBIIIEHUT TTaBIICHUS, 3) YBEITHMYEHUH TABJICHUS?
Pemenue. Bee BemecTBa B cucteme — rasel. B cootBerctBuu ¢ npunnumnom Jle Illarense, moBwieHne
JIABJICHUS TPHUBOAMT K CMCIIECHUIO PABHOBECHS B CTOPOHY PEaKIUM, TPUBOMASAIICH K MEHBIICMY
KOJIMYECTBY MOJICH ra3oB, T.e. B CTOpOHY oOpasoBanusi H»O. CrenoBaTenbHO, MOBBIICHUE JABICHUS B
CUCTEME CMEIacT paBHOBECHE peakiuu BripaBo. (OTBET: MPU YBEIMUSHUM JIABICHUS.

3agaua 3. Bo cKoNbKO pa3 BO3pacTeT CKOPOCTh Pa3ioKeHUs cylbgaluia HATPHUs B TNIA3HBIX KaIlIsIX

npu ToBbIIeHnH TemnepaTypsl oT 20 mo 80°C? TemmepaTypHbIit KOG (UIIMEHT CKOPOCTH pEaKIIuu

paBeH 2.

Pemenue:

Bocnonb3yemcs cootHomenueM Vr2/Vr1 = Kra/kti= (2 ™/10, rae y=2, T,=80°C; T1=20°C:
Vtz/th = 26 = 64,

TO €CTh CKOPOCTH Pa3JIOKEHHS BO3pacTeT B 64 pasa.

3anava 4. PaccumTaiite BpeMs paspyllieHHs a’po30yibHOro mnpenaparta «Kambomen» Ha 10%, cuutas
KOHCTaHTY CKOPOCTH PAa3JIOKEHHS OCHOBHOTO JIEHCTBYIONIETO BemiecTBa ((ypamuinHa) paBHOM
1,2x107° wac ! npu 20°C.

Pemenne: Cumrtas ucxomHoe KOMMYECTBO BemlecTBa paBHBIM 100%, M MCHONB3Ysl KMHETHYECKOE
ypaBHEHUE JIJIs peakiuu 1-ro nopsaka

1 a
=—In——,
t a—X
MIOJIY4YUM:
1 100 0,1053
t=—In = = 8775 yacoB ~ 1 rog.

k  100-90 1,2x10°°

3agaua 5. B TeueHume Kakoro BpEeMEHH uepe3 pacTBOp cynibdara Meau HEoOXOJUMO MPOIMYCKaTh TOK
cuytoii 1,5 A, utoObI 13 Hero 6,4 T. Meau ?
Pemenwue: Ilo 3axkony ®apajes Macca BBIIEIHBIIETOCS BEIIECTBA MPHU AIEKTPoOiu3e (B rpaMmax) m =
OJt/F, rue
3 — BIIEKTPOXUMHYECKHI SKBHBAJICHT BEIIECTBA
J — cuna toka (amriep)
t — Bpems (Cek) Kynon
F — ancno ®apanes 96494 K/r-a3xB (——— ) mnmm 96500 K/r-3kB.
T-9KB
DNEKTPOXUMHUYECKUM DKBHUBAJICHTHOM HAa3bIBACTCS KOJIMYECTBA BEIECTBA, BHIPAXKEHHOE B TIpaMMax,
BBIJIENIIEMOE 1K DIIEKTPUUECTBA, TPOXOSIINM Yepe3 IEKTPOIHUT.

A — aTomHas macca, n — BaJICHTHOCThb

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

Tema 7. YueHnue 0 pacTBopax 3J1eKTPOJIUTOB
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3amada 1. Harummure Bce BO3MOXKHBIC YPaBHCHUS PEaKIIUKA B MOJICKYJIIPHOM, HOHHOM W COKPAIICHHOMH
WOHHOU (opMax MEXIy CIeyOIUM KucioTamu 1 ocHoBanusimu: NaOH, Mg(OH),, H2SOs,
H3PO4Pemenue.
NaOH + H,SO3; = NaHSO3 + H,O runpocynbhut HaTpus
Na"+ OH =Na"+ HSO3;~ + H.0
H,SO3 + OH— = HSO; + H,0O
2NaOH + H,SO3 = Na;SOs + 2H,0  cynbdutHaTpus
2Na™ + 20H— + H,SO3 = 2Na* + 3032' + 2H,0
20H~ + H,S03 = 2H,0 + SOz*
NaOH + H3PO4 = NaH,PO4 + H,0 nurunpodocdaraarpus
Na*+ OH— + H" + H,POs—=Na* + H,PO,— + H.0
OH +H"=H0
2NaOH + H3PO,; = Na;HPO4 + 2H>O ruapodochatraTpus
2Na* + 20H— + 2H" + HPO,% = 2Na* + HPO.* + 2H,0
20H + 2H" = 2H,0
3NaOH + H3PO4 = NasPOs + 3H20  ¢docdarnarpus
3Na* + 30H— + 3H" + PO,* = 3Na* + POs* + 3H,0
30H + 3H"=3H,0
Mg(OH), + 2H2SO3; = Mg(HSOs), + 2H.0 ruapocyabduTMaraus
Mg (OH), + 2H,S03 = Mg?* + 2HSO;3~ + 2H,0 (H2SO3 He aucconuupyer, Tak Kak sBiseTcs ciaboii
KHCIIOTOH)
Mg(OH), + H2SO3; = MgSO; + 2H2O cyabhur maruus
Mg(OH), + 2H3PO4 = Mg(H2PO4); + 2H,0 muruapodochar maruus
Mg (OH), + 2H* + 2H,PO4— = Mg?* + 2H,POs— + 2H;0
Mg (OH), + 2H* = Mg?* + 2H,0
Mg(OH). + HsPOs = MgHPO4 + 2H,0 runpodocharmaraus
Mg (OH), + 2H* + HPO4* = Mg?" + HPO4* + 2H,0
Mg (OH), + 2H* = M92++ 2H,0
3Mg(OH); + 2H3PO4 = Mgs(POs). + 6H.0 ¢ocdarmaraus
3Mg(OH), + 6H* + 2PO4* = Mgs(PO4), + 6H0
3amava 2. Beruuciauts koHnentpaimo noHoB OH ™ u NH4™ B 0,5 M pactBope NH4OH, eciiu koHcTaHTa
muccormanyn K = 1,8%10°°. Pemenue. KoHuenTpaus kaxaoro noHa paBHa MIPOU3BEACHUIO CTEIICHU
JIUCCOIIMAINHY 0. Ha OOIIYI0 KOHIEHTpaIuio anexrponura C, T.e.
[OH]=[NHs]=0aC
o = (K/C)*2, Takum o6pazom
[OH] = [NH4"] = (K-C)¥? = (1,8%x105-0,5)2 = 0,003 M
3anaga 3. CocTaBbTe MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPaBHEHUS PEAKIIMK B3aUMOICHCTBUS B
pacTBopax Mexay: a) cynbdar xee3a 1 HUTPAT CTPOHIYS; 0) HUTPUT HATPHUS U COJISTHASI KUCIIOTA.
BrruricnuTe KOHIIEHTpAIMH BCeX HOHOB B 2%-HBIX pacTBOpax cylb(dara Kalnus U HUTpaTa CBUHIA, €CITH
crerneHb aucconuanuu paBHa 70%.Pemenue.
a) FeSO. + Sr(NO3)2 = Fe(NQOgs)2 + SrSO4|
Fe?* + SO4% + Sr** + 2NOs— = Fe?* + 2NOs— + SrSO4|
SO4% + Sr?* = SrS04|
6) NaNO; + HCI = NaCl + HNO;
Na"+ NO, + H* + CI— =Na*" + CI— + HNO,
NO;— + H* = HNO,BprunciuTe KOHIIEHTpaluy BCEX HOHOB B 2%-HBIX pacTBOpax Cyib(haTa Kaius U
HUTpaTa CBHUHIIA, €CITU CTENEeHb Arucconranuu pasHa 70%.
K>SOs4 e 2K + 8042'
Pb(NO3)2 « Pb* + 2NOs—
[Ipumewm, uro p(pactBopoB) = 1 r/mi, V(pactBopos) = 1000 mur, Torna
m=V:p=1000-1=1000r.
Onpeaenum, CKOIBKO rpaMM pacTBOPEHHOro BelecTBa coaepxutcs B 1000 r pactBopa 2 r BeliecTBa
conepxurcs B 100 r pactBopa
X — B 1000 T
x =20T. Halizem MOJIpHYIO KOHIICHTPAITUIO KOKIOTO pacTBOpa:
Cv=1/V=m/(M-V)
K2SOs: M=39-2+32+16-4 =174 r/momnb
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Cu=20/174-1=0,11 M
Pb(NO3). M =207 + (14+16-3)-2 = 331 r/monb
Cu=20/331-1=0,06 M
Jlasee onpenennM KOHIEHTPALMK BCEX HOHOB:
[moH] =n- Cy-a
[K*]=2-0,11-0,7 = 0,154 M
[SO2]=0,11-0,7=0,077 M
[Pb2*] = 0,06-0,7 = 0,042 M
[NOs—]1=2-0,06-0,7= 0,084 M

3agaua 4. DnexktpoaBwxyiias cuiga E synemeHTa, COCTaBICHHOTO M3 BOJOPOAHOTO M HACHIILIEHHOTO
KajoMenbHOro anektponoB mpu 25°C pasna 0,4185 B. Uemy paBHel pH pacTBOpa, ¢ KOTOpBIM
KOHTaKTHPYET BOJAOPOAHBIN 3JIEKTPOA, U aKTUBHOCTh MOHOB BOAOPOa B HEM?
Pemenue:
E - Ex>
pH = —ry
0,059

(moTeHIMAa KAIOMEJILHOTO AeKTpoaa oepem u3 [Ipunoxkenus). Orcrona

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

ap+ = 101 =102°=0,001 mons/m.
3agaua 5. KoHcTaHTa CKOPOCTH OMBUICHHS dTUNIAlETaTa THAPOKcUaoM Hatpust ripu 10°C paBHa 2,38 MuH™
! Onpemenute Bpemsi, HeoOxomumoe s oMmbuieHHst 90% OSTuianerara, €ClM PeakUOHHAs CMeECh
nosny4eHsl cMenieHueM 11 0,05 H. pacTBopa sTUIALETaTa C:
1)1 m 0,05 1. pactBopa NaOH; 2) 1 10,1 . pactBopa NaOH.
Pemenue:
1) Peakmust OMBUIEHHMS STHIIALlETaTa B MIEIIOYHON Cpefie SBISIeTCS peakinell BToporo nopsiaka. B coydae
paBEeHCTBA KOHIIEHTPAIMH A(Upa U MIETOYH BOCTIOIB3yeMCsl yPaBHEHHEM :

1 X 1 X
k=—e—— orkymat; =—e——,
t1 a(@x) ka(a—x)

rIe @ — MCXOJIHOE KOJMYECTBO MOJICH; X — KOJIMYECTBO MPOPEArvpOBaBIICTO BEIIECTBA K MOMEHTY
BpeMeHu t.

OO0muit o0beM cMecH 2 1, IMOITOMY KOHIIEHTpAIMS BEIIECTB BCJIEICTBUE pa30aBIICHUS
YMEHBILIUTCS B JIBa pa3a U 3HAYMT,

a=0,025 moap/n, x=0,025¢0,9 =0,0225 mob/1.

Orcrona

1 0,0225
t1= . =151,2muH.

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

2. Bo BTOPOM CJIydya€ KOHICHTpAIUH aq)npa n mICJIo4Yu HCOJUHAKOBBI, IMO3TOMY H606XO,[[I/IMO
HCIIOJIb30BAaTh YPABHCHUC!
1 b(a—x)
k= In
t2(a-b) a(b—x)

Eciu a - HavanbHas KOHIIEHTPAIMs STHIaleTara, a b — HadanpHas KOHIEHTpanus meaoun, To a = 0,1/2
= 0,05 mounp/ir; b =0,05/2 = 0,025 mons/it; x=0,025x0,9 =0,0225 Moius/7.
PerraeM ypaBHEHHE OTHOCUTEIBHO [
1 0,025(0,05-0,0225)
to= In = 28,65 MHH
2,38 (0,05-0,025) 0,05(0,025-0,0225)

Tema 8. OcHOBHBIE THIILI XHMHYECKHX paBHOBeCHﬁ U MMPOUECCOB B JKU3HEACATECIbHOCTH.
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3azaya 1. MoXHO JIM IPUTOTOBHMTE aMMuadHbli 6ydep ¢ pH = 4,7, xorna Ky (NH,OH) = 1,8 - 10°
?Pemenue: 1. Onpenensem pK NH4OH:
Ky (NHOH)=1,8 - 10°pK =-g Ky =- g 1,8 - 10°=-(g 1,8 - £g 10°) =-0,26 =5 = 4,74.
2. OnpenensieM uHTEpBaN OyQepHOro AeHCTBUSA IO PopMyIIe:
pOH =pK =+ 1.
pOH =4, 74+ 1; pH = 3,74 -5,74.
Ortser: 3nauenue pOH = 4,74 Bxoaut B untTepsain pK 3,74 — 5,74, nosTomMy Takoii aMMuaudHblii Oydep
MO’KHO IPUTOTOBUTb.
3amaga 2. [IpuBeuTe CXeMBI IMCCONMANNH U BEIPAKCHUS] KOHCTAHT HECTOWKOCTH CJICTYIOLTHX
KOMILIEKCHBIX HoHOB:a) [Fe(CN)s]*; 6) [Ag(NH3)(H20)]*; B) [Cr(H20)6]*".Onpenenure crenenn
OKHCJICHHsI YKa3aHHBIX KOMILIeKcooOpasoBareneil. Pemenne: O003HauMM CTEeIeHb OKUCIICHHS
[EHTPAJIFHOTO aTOMa Yepes X:
a) [Fe(CN)g]*;x + 6(-1) = -4x =+2
[Fe(CN)g]* = Fe?* + 6CN—K,, = ([Fe**]- [CN—1%)/ [[Fe(CN)e]*]
0) [Ag(NH3)(H20)]";x + 0+ 0 = +1x = +1
[Ag(NH3)(H20)]" = Ag™ + NH3 + HO - K, = ([Ag]-[NHs] [H20])/ [[Ag(NH3)(H20)]']
B) [Cr(H20)6]**x + 6(0) = +3x = +3
[Cr(H20)6]* = Cr¥* + 6H,0 K, = ([Cr3*]- [H20]°)/ [[Cr(H20)6]*']
3amaya 3. [Ipu B3aumozetictBuu pactBopa [CU(NH3)4]Cl, ¢ pactBopom KCN o6pasyercs coib
K2[Cu(CN)s]. CocraBbTe ypaBHEHHE peaKlUKi U OOBSICHUTE MPUYMHY €€ MPOTCKAHUSI.
Pemenue.
[Cu(NHs3)4]Cl + 4KCN = K;[Cu(CN)4] + 2KCI + NH3
[Cu(NH3)4]?* + 2CI— + 4K* + 4CN— = 2K* + [CU(CN)4]* + 2K* + 2CI— + 4NHs
[Cu(NHs)4]?* + 4CN— = [Cu(CN)4]* + 4NH3M13BecTHO, 4TO HMes OJIUH U TOT K€
KOMIUIEKCOO0Opa30BaTeb, IHaHUIHBIC KOMIUIEKCHI 00JIee YCTOWYNBBI aMMHAYHBIX. DTO MOYKHO YBHIETh
10 3HAYEHUSIM KOHCTAHT HECTOMKOCTH 3TUX KOMILIEKCOB. [lonb3yscek Tabiunneil KOHCTaHT HECTOMKOCTH,
OTIpEICIINM:
Ku([Cu(NHs)4]*) = 9,33-10**
Ku([Cu(CN)4]*) =5,0-10%®
KomrmiekcHoe coe/iiHEHNE TeM NpouHee, 4eM 0oJiee HU3K0e 3HaYeHHEe MMEET KOHCTaHTa HECTOUKOCTH. A
peakius BCer/ia MPOTEKaeT B CTOPOHY 00pa30BaHust Oosiee MPOYHOTro KOMIUIEKCa, TIOATOMY JIaHHAsI
peakIyst BO3MOKHA.
Tema 9. ®U3uKOXMMHUS JUCTIEPCHBIX cUcTeM U pacTBopoB BMC.
3amaga 1. Kakoii 06bem 0,001 H. pactBopa BaClonano no6asuts k 0,03 11 0,001 H. pactBopa K2CrOs,
9TOOBI TTOJTYYHTh MOJOKUTENBHO 3apspkeHHbIe yacTuilbl 3051 BaCrO4? CocraBbte (hOpMyITy MUIIEIUTBI
301151 Kakoii M3 mepeyrciIeHHbIX AIEeKTPOIUTOB OyeT 001anaTh 0oj1ee CHIIbHBIM KOAryJIUpYIOIINM
JeficTBUEM: XJIOPH]I Kanus, cyiabdar kanus uia Gocdar xanus. [losichute BoiOOp.Perenue.3anumem
YpaBHEHHUE PEaKIH, POTEKAOIIEH MPU CIMBAHNH JIByX_PACTBOPOB:
BaCl,+ K,CrO, = BaCrO4i + 2KCl1

Haiinem neooxoaumbiit 00bem BaCl, mpu ycinoBum, uTo BeleCTBa y4acTBYIOT B PEaKIUK B
CTEXHOMETPHUUECKOM COOTHOIICHUH, UCTIONB3YSI «30JI0TOE MPABIIIO aHATTUTHKI:

Crkacroa* Vkacros = Cgaciz* Veaciz
[loncTaBuM B BBIpaKeHUE N3BECTHBIC 3HAYCHUS:
0,001-0,03 = 0,001 Vgeci2, oTkyznaVeacrz = 0,03 1.
Ha moBepxHocTn 006pa3oBaBiIerocs 30515 aacopOUpYIOTCs HOHBI, BXOASIIME B €r0 COCTaB U HAXOASIINECS
B pacTBOpE B M30BITKE. UTOOBI MOJTYUUTH «+» 3apspkeHHBbIe YacTullbl 301151 BaCrO4 Ha ero nmoBepXHOCTH
JOJDKHBI a7IcOpOMpoBaThes MOHBI Ba®*. Takum 06pa3oM, B pacTBOpE A0JDKEH ObITh n366ToK BaCl, mo
cpasaenuto ¢ KoCrOg, t.e. k 0,03 1 0,001 1. pactBopa KoCrOs HeoOxoaumo 106aButh 6osee 0,03 1. 0,001
H. pactBopa BaCl, T .x. yacTuis! 30715 3apsKeHbI TOJIOXKUTENBHO, TO K HUM OYAYT NPUTATUBATHCS
OTpHIIATENHHO 3apshkeHHble HOHBI C1. dopmyiia MuLEIITBI 30715 OY/IET BBITIISIETh CIIETYFOIIM
obpazoM:

[(BaCrO4)m-nBa?*, 2(n-x)CI—]%*-2xCl—

Kakoii u3 nepeuncineHHbIX 3JeKTPOIUTOB OyaeT 00nagars 0oiee CHIIBHBIM KOArYIUPYIOIINUM JIeHCTBUEM:
XJIOpHA Kanus, cynboat kanust win pocdat kanus. [Noscaure Be100p. Koarymnsimro 30515 BBI3BIBAET TOT U3
MOHOB J100aBIISIEMOT0 JIEKTPOJINTA, Yl 3aps MPOTUBOMOIOKEH 3apsAAy KOJUIOMIHOW YaCTHUIIBL.
Koarynupyromas crnoco6HOCTh HOHA TeM 60blie, 9eM Gonblue ero 3apaa. K Cl—, K;*S04%, K3*PO,*
JlomycTuM, 9TO KOAryJIsIiUIo 30JIs1 BEI3BIBAIOT KATHOHBI, TOT/IA BCE MIPUBEICHHBIC COSANHEHUS 00JIaIal0T
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OJIMHAKOBBIM KOAryJIMPYIOIIKM JeiicTBueM. Eciu xe Koarysiys 30Jis BbI3BaHa aHUOHaMHU, TO Oojiee
CUIILHBIM KOATYJIMPYIOIIUM JieiicTBUeM Oyaetr obnanath Gocdar kamms KsPOs, T.x. pocdar-rion nmeer
HAUOONBIIUH 3apsl.
3amayva 2. 3omb ZN(OH). nony4en npu B3aumopeiicteun pactBopoB KOH u ZnCl,. CocraBbTe hopmymny
MHUIIEIUIBI 301151, €CIIM IIPOTUBOMOHBI JBIDKYTCS B ANEKTPUUIECKOM I0Jie K Katony. Kakoii u3
NEPEYHCIICHHBIX JIEKTPOJIUTOB OyaeT o0nanare 0ojiee CHIIBHBIM KOAryJIMPYIOIUM JEHCTBUEM: alleTaT
KaJjus, cynbdaT HUKens wim cynbhat xpoma. [losicaute BbIOOD.
Pemenue.3anumiemM ypaBHeHHE peakiy, IPOTEKAIOIIEH IPY CIIMBAaHUU ABYX PACTBOPOB:

2KOH+ ZnCl; = Zn(OH). |+ 2KCI
[Tpu o6pazoanuu 3051 Zn(OH),, Ha €ro NOBEPXHOCTU aICOPOUPYIOTCS MOTCHIUATOPE SIS
WOHBI, BXOJSIINE B €70 COCTAaB M HAXOMSAIIMECS B pacTBOpe B M30bITKe. Jlanee, K aapy NPUTATUBAIOTCS
IIPOTHBOIIOJIOKHO 3aPSXKEHHBIE HOHBI — IPOTUBOHUOHBI, KOTOPHIE KOMIICHCUPYIOT 3apsii TBepAOH (asbl u
00pa3yloT afgcopOIMOHHBI cioii. [[poTuBonOHaMU OYAYT CITY>KUTh, HOHBI, COAEPKAIINECS B PACTBOPE,
HO He BXOJSIIUe B cocTas arperata. [1o ycioBuro 3agauu, IpOTUBOHOHBI IBMXKYTCS K KaTOAY, 3HAYHT,
OHU 3apsDKEHBI MOJIOKUTENIBHO, a MOTEHIMAIONPEAEIIAIONINE HOHBI Oy IyT 3apsyKeHbl OTPULIATENLHO. B
HallleM NIPUMeEpe, B Ka4eCTBE MOTEHINAIONPEACIIOIUX HOHOB OyAyT BBICTYNIATh I'MIPOKCHI-MOHbI. B
pesynbrate, (Zn(OH)2)m ¢ amcopbupoBanubsiM ciioeM OH ™ mproOpeTaeT OTpUIaTeNbHBIN 3apsi.
[IpoTrBOMOHaMH ciyskaT HOHBI K*. dopMmyna MULIEITBI 301151 OYAET BBIMVISACTD CICAYIOLIUM 00pa3oM:

[(Zn(OH)2)mnOH—, (N-X)K*]*-xK*
Kakoii n3 nepeunciieHHBIX 3JEKTPOIUTOB OyAeT 00/1a1aTh 0oJiee CHIBHBIM KOaryJIUpYOIUM AeHCTBHEM:
areraT Kanusl, cyibdat Hukenst unn cynbdat xpoma. [losicaute Be1Oop.Koarysiuio 305151 BEI3BIBAET TOT
13 MOHOB J00ABIISIEMOT0 AJIEKTPOJINTA, Y€l 3apsii NPOTUBOIIOIOKEH 3apsily KOJUIOMIHON YaCTHLIBL.
Koarynupyronas criocoGHOCTh HOHa TeM GoJiblie, yeM 6ombiie ero 3apsaa. CHsCOOK*, Ni2*SO,%,
Cr2%(SO4)3JlomycTHM, YTO KOATYJISILMIO 30151 BHI3GIBAIOT AHHOHKI, TOT[a HAUOOIBIIUM
KOAryJIMpyIoHmM aeicTBreM obnanaroT cyibdar Hukens NiSOusu cymbdar xpoma Cra(SO4)s. Ecin ke
KOaryJsiiys 307151 BbI3BaHa KATHOHAMM, TO 00Jiee CHIIBHBIM KOAryJIUPYIOLIUM JeicTBIEM OyaeT 00aanaTh
cyabpdar xpoma Cra(SOa)s, T.K. HOH XpOMa UMEET HaAHOOJBIIINI 3apsiI.
3amaua 3.3016 MQ3(PO4), monyden npu gobasnenun k 0,015 1 0,002 1. pactBopa NasPO4 0,005 1 0,004
H. pactBopa MCl,. Ykaxure hopmyity murems 30is. Kakoii 13 epednciIeHHbIX 3JIEKTPOIUTOB Oyaer
00aath Ooiee CHIIBHBIM KOATYJIMPYIOIINM JISHCTBUEM: XIJIOPH Kalusl, CyIb(aT MeI! WX HUTPAT
amomunus. [ToscauTe BeIOOp. Pemenne.3anuiemM ypaBHeHHE peaklIiy, MPOTEKAIONIEH PH CITUBAHUH
IBYX PacTBOPOB:

3MgClz+ 2NasPO,4 = Mgs(POs)2| + 6NaCl

OnpeiennM KOTUYECTBA YIaCTBYIONIMX B PEAKIIUU BEIICCTB:
Ci=n/V
n(NasPO4)= C,'V =0,002-0,015 = 0,00003 moinb
n(MgClz)= C,-V = 0,004-0,005 = 0,00002 mob
Kak BuiHO 13 pacueroB, B n30biTke NasPOs, 3HaUNT, B KauecTBE MOTEHIINATIONPEACIISIOINX HOHBI, T.€.
VIOHOB, BXOJISIIIUE B €10 COCTAB M HAXOAIIMECS B PACTBOPE B M30BITKE, BoicTynaroT PO4>. Jlanee, k sapy
NPUTATUBAIOTCS IPOTHUBOIIOJIOKHO 3apsKEHHBIE HOHBI — IIPOTUBOMOHBI, KOTOPBIE KOMIIEHCUPYIOT 3apsijl
TBepao¥ Pa3sl u 00pa3yroT aacopOIMOHHBIN CIoN. [IpoTHBOMOHAMY OYyAYT CITYKUTH, HOHBI,
cozIepIKalIuecs B pacTBOPE, HO HE BXOsIINE B cocTaB arperara — Na*®opmMyia MULeIUTbI 301151 OyaeT
BBINJIIETH caeayromm o6paszoM:  [(Mgs(POs)2)m NPO4*, 3(n-x)Na*]**-3xNa*
Kakoii U3 nepedncieHHbIX JEKTPOIUTOB OyIeT 001aaaTh 0oliee CHIILHBIM KOATYJIUPYIOIIUM JIEHCTBUEM:
XJIOpHUJI Kanus, cylbhar Menu uii HuTpat amoMuHust. [losicaute Be16op.Koarymsuuio 305151 BeI3bIBaET
TOT U3 HOHOB 100aBIISIEMOT0 3JIEKTPOJIUTA, YeH 3apsi/i MPOTUBOIOIOKEH 3apALy KOJUIOMTHON YaCTUIBI.
Koarymipyromas crocoGHOCTs HOHA TeM 6oublie, ueM Goubiie ero 3apan. K Cl—, Cu?*S04%,
AIF*(NOs);JlomycTm, 9TO KOAryJISIMIO 30151 BHI3BIBAIOT KATHOHBI, TOT/Ia HAUOOIBIIMM
KOaryJIupyroIum jeiicteuem obnanaet Hurpat amoMuHusaAl(NOs)s, T.x. mon AI®* umeer HauGombImMit
3apsi. Ecnm ske Koarynsius 300151 BRI3BaHa aHHOHAMH, TO 00Jiee CHIIbHBIM KOAryJIMPYIOIIUM JICHCTBHEM
oynet obnanate cyiabdar Meaun CuSOs, T.K. CyIb(paT-uOH UMEET HANOOIBIINH 3apsi.
Tema 10. PU3MKOXUMHS NOBEPXHOCTHBIX SIBJIEHUIA.
3amaua Nel
HarefiTe B XOpoI1o BEIMBITYIO TapeiIKy YACTYIO BOY M HabpocaiiTe Ha e€ TOBEpXHOCTh HECKOJIBKO
cnuuek 0e3 royoBok. KocHuTech BOABI B IPOMEXKYTKE MEXKy CIMUKaMU KyCOUYKOM caxapa, a uepes
HEKOTOpOe BpeMs — KyCOouKkoM MbL1a. YTto mponzoiinér? Ilouemy?
Ortset: PacTBOp caxapa B BoJe UMeeT OONIBIINHA KOS PHUIIEHT MOBEPXHOCTHOTO HATSHKEHMS, YEM YHCTast
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BoJia. [IoaTOMy OBEPXHOCTb, 3aHMMaeMasi paCTBOPOM caxapa, CTPEMUTCSI COKPAaTUThCS, yBIIEKas 3a
co00H CIMYKY [0 HANpaBJICHUIO K KycOuKy caxapa. IIpu pacTBopeHnr Mbuia HATSHKEHUE BOJBI
YMEHBIIAETCS, TOBEPXHOCTD, 3aHATAsI MBIJIBHBIM PAaCTBOPOM, YBEITUUHBAETCS, U CIIMUKH YXOJAT BCIIE] 3a
TPAHULIEN C YUCTOW BOJOM K KpasiM TapEKH.

3agaua Ne2

Ecnu HanmTe B cTakaH BOAy W OpPOCHTH Ty[a HEOOIBIIONH KyCO4YeK MPOOKH, TO, ITOKAYaBIINCH, IPOOKa
«TpUYaTuT» K cTeHke. Kak 3acTaBUTh MpOOKY IJ1aBaTh B LICHTPE CTaKkaHa?

OtBet: OCTOPOXKHO HAIIOJHUTE CTAaKaH BOAOM 4yTh BbIlIe KpacéB. [IoBepXHOCTHOE HATSKEHHUE BObI
IpUAacT CBOOOAHON HOBEPXHOCTU HA KPasxX HEOOJNBIIYIO BBITYKIOCTb, M IPOOKA CABUHETCA K LICHTPY.
3agaua Ne3

[Toyemy cMaunBaromas ;KUAKOCTh 00pa3yeT B KaNMUIPax BOTHYTHI MEHUCK, a HECMaYHUBaIOIas —
BBITTYKITBINA?

OtBet: CMaunBaromas >KuAKOCTh 00pa3yeT B KalWUIsipe BOTHYTBIH MEHHUCK, TaK KaK CUJIa IPUTSDKEHHS
MEXKIY MOJIEKYJIaMH KHJIKOCTH B TBEPAOTO Tena OO0JIbIIe CHIIBI IPUTSIKCHUS MEKAY MOJICKYJIaMH
JKUIKOCTU. A HECMAuMBaIOIIas >KUAKOCTh 00pa3yeT B KAaIMJUIAPE BBITYKJIBIH MEHUCK, IIOCKOJIBbKY CHJIa
NPUTSDKEHUS] MEXIY MOJIEKYJIAMH KHUIKOCTU U TBEPAOrO TeIa MEHbLIE CHIIbI IPUTSDKCHHUS MEKIY
MOJIEKYJIaMH SKUIKOCTH.

Tema 11. CTpoenue aToMa U XMMHYeCKas CBSA3b.

3anava 1. Hammmmure snektpoHHyro dopmyny aroma TexHenus. CKOJIBKO 3JIEKTPOHOB HAaXOAWTCS Ha d-
MOypOBHE MPEANOCIEIHEr0 3JeKTPOHHOro ciost? K KkakoMy 3JeKTpOHHOMY CEMENCTBY OTHOCHTCS
3J€eMEHT?

Pemenne. Atom Tc B Tabmuie MeHnaeneeBa nMeeT MOPAIKOBEIA HOMep 43. CrieioBaTeNnbHO, B €r0
obomnouke conepxutcs 43 snexTpona. B anekrponHoit GopMmyse pacnpenenseM ux Mo NOAYPOBHIM
COTJIACHO MOPSJIKY 3al0JHEHHUs (B COOTBETCTBUH C IpaBuiaMu KiIe4KOBCKOT0) U YUUTHIBAs €eMKOCTh
noayposHeit: Tc 1522522p°3s23p®3d1%4524p®4d°5s2. TIpu 5TOM MOPSANOK 3aII0IHEHHUS TT0AyPOBHEH
cnenyromuii: 1s — 2s — 2p — 3s — 3p — 4s — 3d — 4p — 5s — 4d. [locnennnii anexTpoH
pacnonaraercst Ha 4d-1olypoBHe, 3HAUYUT, TEXHEIMI OTHOCUTCS K cemelicTBy d-anemenrtoB. Ha d-
HOYPOBHE MPEAIOCIIEAHEr0 (4-r0) citos HaxoauTes 5 anekrtponos. Oteet: 5, d.

3anava 2. Kakue BBl XUMUYECKOW CBSI3U UMEIOTCS B Moiekyie NHal ?

Pemenne. Mosnekyna NHyl cocrout u3 noHoB NHs"™ u I, Mex 1y KOTOpHIMH MMEETCSI HOHHAS CBsI3b. B
noHe NHy4" yeThipe cBs3u SIBISIFOTCS] KOBAJICHTHBIMH MOJISIPHBIMU, ITPUYEM OJTHA U3 HUX 00pa3oBaHa 1o
JOHOPHO-aKLIENTOpHOMY Tuly. OTBET: MOHHAs, KOBaJCHTHAs MOJISIpHAs], JOHOPHO-aKLENTOPHAs!.

3agaua 3. Ykaxure Ul rudpuausannu opouraneid 6opa B Mosexyse BBra.

Pemrenne. B 00pa3zoBaHum TpeX KOBAIEHTHBIX CBA3el MeKay OOpoM M aToMamMu OpoMa y4acTBYIOT O/IHA
S- 1 ABe p-opOuTanu aroma 60pa, CBOMCTBA KOTOPBIX pazanyaroTcs. IIoCKoIbKYy Bce XMMUYECKUE CBS3H B
Mmonekysie BBrs paBHoueHHBI, aToM 60pa nmoaBepraercsi ruOpuan3anuy. B Hell npuHUMAIOT yyacTue
yKa3aHHBIE BHIIIE TPU OPOUTAIN BHEIIHETO AIEKTPOHHOTO ci1osi. CleloBaTebHO, THIT THOPUIN3AIIH —
sp?. Orset: Sp°.

Tema 12. Xumusi 6MOreHHBIX 3JIEMEHTOB.

3anaua 1. Hanumure ypaBHEHHS, C TOMOIIBI0 KOTOPBIX MOYKHO TOJIYYUTh CIEAYIOIINE npeBpaieHus: Al
— AI(NO3)3 — Al203 — AI(OH)3 — K[AL(OH)4] — AICI3 — AI(NO3)3 — AIPO4. Jlnst kax1oro
MIpEBpAIlEeHNs COCTaBbTEypaBHEHM peakiuil. Eciu nepexona B 0fHy cTaausi HEBO3MOXKEH, COCTaBbTE JBa
1 OoJiee ypaBHEHHIA PEAKITHIA.

Pewenue:

1.Al + 6HNO3(xonm.) => AI(NO3)3 + 3NO2 + 3H20

2.4AI(NO3)3 => 2AL203 + 12NO2 + 302
3.AI203 + 3H2S04 => Al2(S04)3 + 3H20
Al2(S04)3 + 6NaOH => 2AI(OH)3 + 3Na2S04
4.AI(OH)3 +KOH => K[AI(OH)4]
5.K[AI(OH)4] + 4HCI => KCI + AICI3 + 4H20

6.AICI3 + 3AgNO3 => AI(NO3)3 + 3AgCl
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7.AI(NO3)3 + K3PO4 =>AIPO4 + 3KNO3

3agaua Ne2: B cmecu okcuaa azota(l) u okcuaa azora (1) uncno monekyn B 2,8 pasa MeHbIIE yucia
aTOMOB. Berancimre 00bEMHBIC 10K Ta30B B CMECH.
Pemrenne: ITycte N(N20) = x moap  N(NO) = y Mot

Torma KOMMYECTBO BelIECTBa BceX aroMoB paBHO 3x+2y. Ilockoyibky KOJIMYECTBa BELIECTB
aTOMOB U MOJICKYJI IIPOMOPLHOHATIBHO YHCITy aTOMOB M MOJIEKYJI, OyAET CIIpaBeUIMBO COOTHOIICHHE !

3x 2y \x +y =2,8

N20 — X Monb MOJIeKyJT; 3X MOJIb aTOMOB

NO -y Monb Monekyl; 2y MOJb aTOMOB

Cymma: (x + y)Monp Monekyin; (3x + 2y ) MOJIb aTOMOB

[IpeoOpasys moay4YeHHOE BRIpAKEHHE, MToJydaeM X = 4y

Berancium 00béMHYI0 100 okcua azora (1):

®(N20) = n(N20)/ (n(N20) + n(NO))

b (N20) = 4y\(4y +y) = 4y\5y=0,8

Taxum o6pazom, ¢ (N20) =80%; ¢ (NO) =100-80= 20%
3amaua Ne3: 33,6 n1 cMecH yrapHOro rasa M yrJIEKHCIOro rasa uMmeroT maccy 48 rpamm. Paccuuraiite
00BEMHBIE M MAaCCOBBIE JIOJM KOMIIOHEHTOB B CMECH.
Pemrenne: O0o3HauMM depe3 X MOJIb  KOJMYECTBO YTrapHOTO ra3za M 4epe3 Yy MOJb KOJHYECTBO
YIIJIEKHUCIIOro rasa.

Torma, macca CO B cmecu cocrasut: M(CO) = n(CO) *M(CO) = 28x

A macca CO2 B cmecu coctaBut: mM(CO2)=n(CO2)*M(CO2) = 44y

O061BEM, 3aHIMaeMbIi ra3aMy, MOXKHO TOJICUUTATE!

V=vm*m/M

Orcrona 06sEMbI Ta30B B cMecu paBubl: V(CO)=22,4x, V(CO2) =224y

B ycnoBum 3agaun naHel cymMMapHbIe Macca 1 00bEM CMecH, Ci1eJ0BaTeNbHO,

28x + 44y =48

22,4x + 22,4y =33,6

[lomyunnace cuctema ypaBHEHMI C IByMsl HeW3BecTHbIMH. Pemras e€, Hanpém: x=1,125; y =
0,375 . Jlamee HaxoauM MacChl KOMIIOHEHTOB B CMECH:

m(CO)=28x=31,5Tr

m(CO2) =44y =16,51

Teneprs HeTpynHO paccuntath MaccoBble gonmd CO u CO2 , yuuthiBasi, 4TO 48 I COCTaBISIOT
100 %, Torma

w (CO) = 31,5:48 = 0,656 wmu 65,6%

w (CO2)=16,5:48 =0,344 wnu 34,4%

Teneps paccuntacM 0ObEMHBIE TOJH T'a30B B CMECH :

beymm. = 1,125+ 0,375=1,5

d(CO)=1,125:1,5= 0,656 nnu 65,6%

$(CO2)=0,375 : 1,5 = 0,344 wm 34,4%

2.4. ITpoBeneHue KPyrJaoro croja mo reme «OO0IIas ¥ HEOPraHUYECKas XUMUS — KaK
OCHOBOIIOJIAralonias JUCIHIUINHA U1 OCBOEHUs OyIymiel CiennaabHOCTI

OIIK-1 Cnoco0eH ucnoJib30BaTh OCHOBHBIE OHOJIOTHYecKHe, PU3UKO-XUMHUYECKHE,
XUMHYeCKHe, MATeMaTHYeCKHe MEeTOIbI 1JIsl Ppa3padoTKH, HCCIET0BAHUI 1
IKCIEPTHU3BI JTEKAPCTBEHHBIX CPEACTB, H3rOTOBJIEHHUSI JIEKAPCTBEHHBIX

NnpenapaTon
3HaTh OcHOBHBIE (PU3UKO-XUMUYECKHE U XUMUYECKHE METO/IbI aHAIN3a JJIsl pa3paboTKH,
MCCIIeI0OBaHUH, SKCIIEPTH3bI, M3TOTOBJICHUS JIEKAPCTBEHHBIX CPEJICTB
YmeTs Hcnonb30BaTh OCHOBHBIE (PU3NKO-XHMUYECKUE H XUMUYECKUE METO bl aHAIN3a JIJISI
pa3palboTKH, MCCIEJOBAHNMN, SKCIIEPTHU3BI, M3TOTOBJICHUS JIEKAPCTBEHHBIX CPEJICTB
Bragets MeTtoponorueil UCHONBb30BaHUS (PU3UKO-XUMHUYECKHX M XHMHYECKHX METOJOB IPH

pemieHn  Po(eCCUOHANBHBIX 3a7au  (pa3paboTKa, WCCICIOBAaHUsS, JKCIEPTU3A,
M3TOTOBJICHUE JIKAPCTBEHHBIX CPEJICTB)

3. IIpomexyTOoUYHAS ATTECTALMA MO TUCIUIIHHE
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3.1. ®opma NpoMeKYTOUHOI ATTECTAIIUU — IK3aMeH

Bonpocekl 3x3amMeHa:
1. OmpeneneHuss ¥ MOHSATHS: CHUCTEMa, BHYTPEHHSS DHEPrusl CHUCTEMBI, DHTANBIUS, TEIUIoTa, padora,
TEII0Ta 00pa30BaHMUs BEIIECTB
2. llepBpIii 3aKOH TepMOAMHAMHKH, (OPMYITHUPOBKH, MaTeMaTHYeCKOe BhIpakeHne 3akoH ['ecca
(bopMyTUPOBKH U MaTEMaTHYECKOE BRIPAYKEHHE) U CIEACTBUS U3 HETO.
3. DHTpomHs Kak Mepa HEYIOPSIO0YESHHOCTH CHUCTeMbl (ypaBHeHUe bombimana). Bropoit m Tperuit
3aKOHBI TepMOAMHAMUKH.
4. Dueprus I'mb6ca kKak KpUTEpPHil CaMOIPOU3BOJIBLHOTO MPOTEKAHUS MPOIECCa U TSPMOIMHAMUIECCKOM
YCTOMYHUBOCTU XUMHUYECKUX COCTUHEHUMA
5. Obpatumble 1 HEOOpAaTHUMbIE [0 HANPABICHUIO XUMHUYECKHE PEaKIHMU. 3aKOH ACUCTBYIOIIMX MAacc.
KoncranTta paBHOBECHS U €€ pacdeT 1o dHepruu I mboca
6. Omnpenenenne cMEUIEHU XUMUYECKOTO PaBHOBECHS NMPU W3MEHEHUH YCIOBMHA HAa OCHOBE IPHUHIUIA
Jle-IlaTense.
7. PacTBOpBI, pacTBOpHUTENb, PACTBOPEHHOE BemiecTBO. PactBopuMocth. CrocoObl BBIpaKEHUS
KOHIIEHTPAIIH PacTBOPOB.
8. PacTBOpHMMOCTh Ta30B B UAKOCTAX U €€ 3aBHCHMOCTb OT MaplUaNbHOTO JaBieHus (3akoH ['enpu-
JlanpToHa) U TEeMITEpaTyphI.
9. 3aBUCHUMOCTH PacTBOPHUMOCTH Traza OT KOHIEHTPAI[MH PACTBOPEHHBIX B BOJE AJIEKTPOIUTOB (3aKOH
CeuenoBa). BnusHHe pacTBOpUMOCTH Ta30B B KPOBH M TKAHEBBIX MKUJIKOCTAX Ha IPOIECCHI
JKU3HEESTeTbHOCTH.
10. KomnuraTuBHbIE CBOMCTBA PaCTBOPOB HERJIEKTPOIUTOB. OCMOC U OCMOTHMYECKOE JaBJICHHUE. 3aKOH
Bant-T'odda.
11. Konuentpauuonusie 3¢(eKTsl 0CMOca PacTBOPOB 3JIEKTPOIUTOB. M30TOHWYECKUH KOXPQHUIIUECHT.
Ponp ocMoTHYecKoro HaBieHust B Ouonoruueckux cucremax. Ilmasmonms, remomus, Typrop. ['umo-, u3o-
Y TUTIEPTOHNYECKHE PACTBOPHIL.
12. Teopust 3MEKTPOIUTUYCCKONW auccormanyu Appenuyca. [loHATHE O CHJIBHBIX M ClIaOBbIX
anekTposintax. KoHcranTa noHusanuu. 3akoH paz0asieHus OCTBaJIb/A.
13. PaBHOBecne MeXIy pacTBOPOM W OC3JKOM TPYAHOPACTBOPUMOTO 3JeKTposinta. lIpomsBeneHune
PacTBOPUMOCTH. Y CIIOBHUS paCTBOPEHHSI U OCAXICHUS SJIEKTPOIUTOB.
14. Wonwuzarus Boasl. MoHHOE nipousBenenne Boasl. Bogopoansrit mokazarens (pH).
15. T'ugponus coneit. CTeneHb U KOHCTaHTa THAPOJIU3A.
16. OxuCAUTETHHO-BOCCTAHOBUTEIBHBIE PEAKIUH. POIIb OKHCINTEIHHO-BOCCTAHOBUTEIHHBIX MPOIECCOB
B MeTa0oJIn3Me.
17. OcHOBHBIE TIONIOKEHUSI KBAaHTOBOW MEXaHWKH: KBAaHTOBBIH XapaKTep IOTJIONICHHUS M W3ITy4YeHHs
sHepru (IImaHk), KOPIYCKYISIPHO-BOJIHOBOW JTyalin3M MHUKpodacTull (ypaBHeHue Jle-bpoiins), mpuHmmI
HEONpE/ICTICHHOCTH, BOJHOBass (DYHKIHS W TIpe/CcTaBlieHHEe O € pacyére Ha OCHOBAaHWH YpaBHEHUSI
IIpenunrepa.
18. KBaHTOBaHUWE 3HEPTUU B cHCTEMaxX MUKpodacThll. KBaHTOBEIE uncIa.
19. Ipunnun [Taynu. [puHnun HauMeHbIIeH SHEPTUH.
20. Tlepmommueckuii 3akoH J[.Ml.MeHneneeBa n ero TpakTOBKa Ha OCHOBAHWH COBPEMEHHOW TEOpPHHU
ctpoeHus aroma. CTpyKTypa NepuoAnIecKOrd CUCTEMBI
21. Ilepumonmyeckuil XxapakTep U3MEHEHHs CBOWCTB aTOMOB 3JIEMEHTOB: PajUyC, SHEPrUsl NOHU3ALWH,
SHEPTHS CPOJICTBA K DIIEKTPOHY, OTHOCHUTENbHAS JIEKTPOOTPUIIATEIHHOCTh
22. Xumuueckas CBsI3b. THIBI XMMHYECKOW CBSI3M, SKCIEPHUMEHTAJbHBIE XapaKTEPUCTUKH CBSI3EH:
SHEPrus, JJIMHA, HAITPABICHHOCTh, HOJSPHOCTb.
23. KoBaneHTHas CBsI3b U €€ cBOiicTBa. MexaHN3MbI 00pa30BaHUs: OOMEHHBIN 1 JOHOPHO-AKIIETITOPHBI.
MeTto1 BaleHTHBIX CBS3EH.
24. CpolicTBa HOHHOM CBSI3U.
25. Meton monekymsipHbIx opoutaneid. Ilpumenenne meroma JIKAO mns ompeneneHusl SHEPTHH H
(dhopMbl MoJteKyIIIpHBIXOpOUTaNel. CessbiBarole U paspoixisiomue MO, KpaTHocTs cBsi3u.
26.  MexXMOJEKyIsIpHOE B3aUMOJEIHCTBHE M €ro mnpupoaa. OpHEHTAalMOHHOE, WHAYKIHOHHOE U
JUCTIEPCUOHHOE B3aMOJEHCTBHE.
27. BomopomHas cBsI3b U €€ pa3HOBHIHOCTH. brojorndaeckas poib BOAOPOIHOM CBSI3H.
28. Kommiekcusie coequaenms (KC). Ctpykrypa KC. [IpoctpanctBennoe ctpoerue u m3omepus KC.
29. Ilpupona xumuueckoi csazu B KC (meron BC, Teopus nonsg nurangos, MMO).
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30. CnocoOHOCTE aTOMOB Pa3IMYHBIX DJIEMEHTOB K KoMIulekcooOpazoBanmio. Homenkmatypa KC.
KoncranTel 00pa3oBaHus W KOHCTAHTHI HECTOMKOCTH.

31. Xenatnble u Mmakpouuknunaeckue KC. buonornueckas pons KC.

32. KoMIIeKCOHBI. P-KOMIUIEKCHI.

33. OOmas xapakTepHucTHKa s-37eMeHToB. OcobeHHoCTH TToNtoxkeHus B [1CD.

34. Bomopon. OOmas xapakTepHCTHKa. BiammogmeiicTBHe BOIOpOAa C KHCIOPOJOM, TalIOTCHAMH,
AaKTHBHBIMM METaJlJIaMH U OKcHJIaMu. brHapHbIe coeAMHEHUs BOJOPO/Ia.

35. Boma. ®usndeckue M XUMHIECKHE CBOMCTBA. AKBAKOMIUIEKCHI i KPUCTAIIOTHAPATEL. MuHEepaIbHbIC
BOJBI. JKeCcTKOCTb BOIBI M MEPHI €€ yCTpaHEeHH. ATIMpOreHHas BoJa.

36. Ilepoxcua Bomopona. [Ipupona cBs3eit u xumudeckue cBoicTBa. OKUCIUTENBHO-BOCCTAHOBUTEIbHAS
JBOWCTBEHHOCTh. PajMKaIbHO-MOHHBIH MEXaHW3M pa3iokeHUs B NpucyTcTBuuM uoHOB kenesa(ll).
[IpumeHenune B MeauuHe U papmanum.

37. OOmas xapakTepucTHKa 31eMeHTOB [A rpymmbel. XuMmudeckue cBoiicTBa. buomorndeckasi poib B
MUHEpaJbHOM OanaHce opraHu3ma. [I[puMeHeHne COeNWHEHWH JUTHS, HATPUSl U Kanus B MEAHLUHE U
dapmanum.

38. OOmas xapakrtepuctuka osimeMeHTOB I[IA rpymmel. Xumudeckne cBoicTBa, CpaBHHUTEIHHAS
xapaktepuctuka A u IIA rpynn. Xumuueckue OCHOBbI MIPUMEHEHUS! COCTUHEHUH MarHus, KaJbIus U
Oapus B MenuIMHE U B (hapMarnu.

39. Ob6mas xapakrepuctika smeMeHToB II[A rpynmer. XuMudeckas akTUBHOCTh OOpa W alFOMUHUSI.
AHTHCENTHYECKHE CBOIcTBa OOpHOW KHCIOTBI M Oypwl. [IpuMeHeHue amOMUHHS B MEIUIMHE W
dapmanuu.

40. OOmas xapaktepucTtuka 31eMeHTOB [VA rpynmsl. «OnoBsiHHas dymay. XWMHUYECKHE CBOMCTBA.
buonoruueckas poib. [lpuMeHeHre B MEAUIIMHE (hapMaIiiu.

41. OOmast xapakTEpUCTHKa OIIEMEHTOB VA rpynmbl, XuUMHYecKHe CcBoWcTBa. OKHCIHUTEIBHO-
BOCCTaHOBHUTEJbHBIE U KHCIOTHO-OCHOBHBIE CBOMCTBA a30Ta, docdopa, MblIbsiKa. bruonornyeckas poib
aszora, (ocdopa, MpIbsIKa. XUMHUUYECKUE OCHOBBI NMPHMEHEHUS B MEIUIMHE U (papMalud aMMHaKa,
okcuna azota(l), HUTpaTa HaTpUs, OKCHIOB U COJIEH MBIIIbIKA, CYpPbMBI U BUCMYTA.

42. O6mas xapaktepuctuka smemeHToB VIA. Kucnopon. Xumuyeckas aKTHBHOCTb MOJEKYJISIPHOTO
kucnopona. Kinaccudukauusi KUCIOPOAHBIX COCOUHEHUM M HMX OOIIMe CBOMCTBA (OKCHIBI, MEPOKCHIBI,
HAAMEPOKCH/IBI, 030HHBI). bruomorndeckast posib KUcaopoaa. XUMUYECKHE OCHOBBI TPUMEHEHUS 030HA U
KHCJIOPO/JIa, & TAKXKE COSMHEHHNH KUCIOpOo/ia B MEIUIIMHE U (hapMallyH.

43. Cepa. Obmas xapakrtepucTuka. PU3NUECKHE W XUMHUYECKHE CBOWCTBa. KHCIIOTHO-OCHOBHBIE U
OKHCJINTEIEHO-BOCCTAHOBUTENIBHBIE CBOWCTBA COCIUHEHMH CEpbl. XMMHYECKHE OCHOBBI NPHMEHEHUS
COCJIMHEHU Cepbl €€ COCTMHEHMI B MEIMIIMHE U (hapmariuy.

44. OOmas XapaKTepHUCTHKa TaJOreHOB. XUMHUYECKHWE CBOicTBa. KHCIOTHBIE W OKHCIWTEIHHO-
BOCCTaHOBUTEIBbHBIE CBOMCTBAa. buosorndeckas poib COeIUHEHHMH ranoreHoB. IloHsarne o xummusme
OaKkTepHIIMIHOTO JACWUCTBHA XJopa W Hoxa. [IprMeHeHune B MeAWIIMHE, CaHUTapHUH U (papmanuu
COEIMIHEHU TraJIOre€HOB.

45. OOmas xapakrepucTtuka snemMeHToB VIB rpynmel. Xpom. @usnuyeckrue U XUMHUYECKHE CBOUCTBA.
KucnoTrHo-oCHOBHBIE UM OKHCIHTEIHHO-BOCCTAHOBHUTENBHBIE  CBOMCTBA  COENMHEHHH  Xpoma.
bronoruueckoe 3HaYeHHWE XpoMa M MOJMOJEHa B OpraHn3Max, XHWMHUYECKHE OCHOBBI MPUMEHEHUS
COCIMHEHHNH XpoMa 1 MOJIMOieHa B (hapMalleBTUIECKOM aHalIn3e.

46. OOmas xapaktepuctuka 3nemeHToB VIIB rpymnmel. Mapranen. Xumudeckue cBoictBa. KuciotHo-
OCHOBHBIE M OKHCJIHTEIHHO-BOCCTAHOBHUTEIbHBIE CBOWCTBA. VCHOIB30BaHHWE MEepMaHraHaTa Kalus Kak
AHTHCENTUYECKOr0 CPECTBA U B (hapMalleBTUUECKOM aHaJIM3€.

47, O6bmas xapakrepuctuka snemeHToB VIIIB rpynmel. Xenezo. Xumuueckass aKTHBHOCTb.
OKHCIANTETPHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. ['eMOTsIoOMH W Kenmezocoaepkamue (QepMeHTHI.
XuMmuueckasi CyIHOCTh UX JEUCTBUSL.

48. KoOanpr m Hukenb. Baxneitmme coenmnenus xobanpra (II), xobampra (1) w nHukens (I1),
O6pazoBanue KOMIDIEKCHBIX coennHennit. Kopepment B12.

49. OO6mas xapakrepuctuka smeMeHToB IB rpynmel. Xumrdeckass akTHBHOCTh. KHCIOTHO-OCHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA. KoMIIekcHbIe coeIUHEHMs. XHMHUYECKHE OCHOBBI
NPUMEHEHHs cepedpa B KauecTBe JIeUeOHBIX IpernaparToB («cepedpsiHas Mapiis», KOJIAproi, IpoTaproi u
Iip.)u B (papMarieBTUIECKOM aHAIH3E.

50. OOmras xapakTeprucTHKa 1eMeHToB [IB rpymmbel. XuMudeckasi akTHBHOCTD ITMHKA U PTYTH. XHUMH3M
JEeHCTBUST UHKOCOACPKAIINX (PEPMEHTOB. XMMHUYECKHE OCHOBBI HCIONB30BAaHHUA COCIUHEHUH IIMHKA U
PTYTH B KauecTBe (papMIIpernapaTos.
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51.
52.
53.

54,
55.
56.
57.
58.
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60.
61.

62.
63.

64.

65.

66.

67.
68.

69.

70.
71.

72.

73.

74.

75.
76.
77.
78.
79.
80.
81.
82.
83.
84.

85.
86.

87.

AncopOuroHHBIE paBHOBECHS U TIPOIIECCHI HAa TIOBM)KHBIX TPAHUIIAX pasjena ¢as.

IToBepxHocTHas sHeprus [ mOOca 1 MOBepXHOCTHOE HATsDKeHHE. AncopOrus. YpaBHenune [ mo0ca.
IloBepXHOCTHO-aKTUBHBIE M TIOBEPXHOCTHO-HEAKTHBHBIE BellecTBa. lI3MEeHEHHE MOBEPXHOCTHOU
aKTUBHOCTH B romosioruueckux pagax ([Ipasumno Tpay0e).

Wzortepma agcopOrtun. OpueHTaIus MOJIEKYJ B IOBEPXHOCTHOM CJIOE B CTPYKTypa OrnomemMOpaH.
Odusnyeckas aacopOmmsi M XeMOcopOIusa. AACOpOIus Ta30B Ha TBEPABIX Tellax. AmcopOums u3
pacTtBOopoB. YpaBHeHHe JleHrMiopa. 3aBUCUMOCTD BEUYMHBI aJCOPOIMU OT Pa3IHYHBIX (PaKTOPOB.
IIpaBuio BeipaBHUBAHUS MOJISIPHOCTEM.

M3ouparensHas agcopOumst. 3HAYCHHUE aICOPOITMOHHBIX MPOIECCOB IS JKU3HEACSITEIIHHOCTH.
OU3NKO-XUMHYECKHE OCHOBBI aJICOPOLIMOHHON Tepamnuu, reMocopOLuM, MPUMEHEHUS! B MeIUIMHE
MOHUTOB.

Ilonyyenue u cBOMCTBA IUCIIEPCHBIX CUCTEM.

Ilomyuenue cycrneH3uii, IMyIbCUH, KOJJIOUIHBIX PACTBOPOB.

MonexkynsipHO-KHHETHUECKUE CBOWCTBA KOJUIOMIHO-AUCIEPCHBIX CHCTEM: OpOYHOBCKOE ABHKCHUE,
mud dy3us, 0CMOTHYECKOE TaBIIeHNE, CETNMEHTAIIMOHHOE PaBHOBECHE.

Huanus, sanexktpoananus, ynprpadmibrpanus. OU3uko-XxuMrdecKue MPUHIUIEI (QYHKITMOHUPOBAHHUS
HMCKYCCTBEHHOU MOYKH.

OnTHyeckre CBOMCTBA KOJUIOWIHO-IUCIIEPCHBIX CUCTEM: PacCenBaHUe cBeTa (3aKkoH Pames).
DNEKTPOKHHETHIECKHE CBOMCTBA KOJUIOMIHO-IVCIIEPCHBIX CHCTEM: 3IIEKTPO(Ope3 U ANEKTPOOCMOC,
MOTEHIMAJI TEYEHHUS U MOTEHLINA CeMMEHTAIIH.

CBoiicTBa AMCIIEPCHBIX CUCTEM: CTPOEHUE JABOMHOIO 3JIEKTPUUYECKOrO CIO0SA. DIEKTPOKUHETHUECKUH
MOTEHITHA ¥ €T0 3aBUCHMOCTh OT Pa3IMYHBIX (PAKTOPOB.

VYcrolunBocTh auCHEpcHBIX cucTeM. CeauMeHTallMOHHas, arperaTvBHas M KOHACHCAI[MOHHAs
YCTOMUYUBOCTB JIM030J1€i. DaKTOPBI, BIUAIOMINE HA YCTOMYUBOCTD JIMO30JIEH.

Koarynmsauusa. Ilopor koarymsaumu u ero omnpeaeneHue, npaswio Iyneue-I'apau, siBneHue
npuBbIKaHUA. B3anmHuas koarymsius. [loHsTHE 0 COBpEMEHHBIX TEOPUAX KOATYIISIIHM.

Konnouanas 3amura 1 nenTu3amms.

Komnoumusie [TAB (110BepXHOCTHO-aKTHBHBIC BEILIECTBA), OMOJIOTMUSCKU BaKHbBIC KoJutouaHbie [TAB
(MBIIa, JETePTeHTHI, )KEITIHBIE KUCIIOTHI).

MurnieioobpazoBanue B pactBopax IIAB. Ompenenenne  KpUTHYECKOW — KOHIICHTPAIUW
MUIIeTI000pa3oBaHus. JINTOCOMBI.

CsoiictBa pactBopoB BMC.

OcobenHoctu pactBopeHnss BMC (BBICOKOMOJNEKYJISPHBIX COEOMHEHWH) KaK CIEJCTBUE WX
CTPYKTYpbl. @POpMa MaKpOMOJIEKYI.

Mexaan3m HaOyxaHus U pactBopeHuss BMC. 3aBUCHMOCTh BENIWYMHBI HAOyXaHUS OT Pa3IUYHBIX
(hakTopoB.

AHomanpHas BsI3KOCTh pacTBopoB BMC. Ypauenwe llltaynunrepa. Bs3kocTs KpoBU M JIpyrux
OMOJIOTHYECKHUX KUIKOCTEM.

OcmoTtnyeckoe JIaBJICHUE pacTBOpoOB OHMOTIOITNMEPOB. YpaBHueHue lanmnepa.
Ionuanextponutsl. M30351eKTprdeckas Touka ¥ METOIbI €€ OTPEAETICHMS.

Memb6panHoe paBHOBecHue [lonHaHa. OHKOTHYECKOE JIaBJICHHE TUTa3Mbl i CBIBOPOTKH KPOBH.

Y CTOHYMBOCTB PacTBOPOB OMOMONIMMEPOB. BricanuBanue OMOMONMMEPOB U3 PACTBOPA.

KoauepBauus u ee poib B OMOJIOTHYECKUX CHCTEMAX.

3HaYeHHE SBIICHUS CMadyUBaHUA TSI OMOIOTMIECKIX 0OBEKTOB.

CTpyKTypHO-MEXaHHUYECKUE CBOMCTBA AUCIEPCHBIX cucTeM.DU3NKO-XUMHS a3p030JIe.

Xumust OMOTeHHBIX AJIEMEHTOB | A Tpynnbl. XUMUsSI OMOT€HHBIX 3JIEMEHTOB 2A TPYIIIIHI.

TokcuuHOCTh OepriuTus 1 Oapus.MeauKko-Ononornueckoe 3HauYeHre 3JeMeHToB 3b rpymmbl.
Mennko-61onornueckoe 3Ha4YeHHe IIEMEHTOB 4b TpymIb.

Mennko-01osiornueckoe 3HaueHue 3eMeHToB Sb rpymiisl.

Menuko-6nojorndeckoe 3HAUYCHHE MapraHiia.Meanko-OHoOoTHIeCKOe 3HAaYeHUE JIIEMEHTOB 8b

TPYIIIBL.
Mennko-0nosiornueckoe 3HaueHle CoeAMHEHUI MeIH, cepedpa, 30J10Ta.
Mennko-01osIoru4eckoe 3HaYeHHUE COCAMHEHHH uuHKa. PTyThoprannueckue

coenuHeHus. COeIMHEHNS PTYTH, B KAY€CTBE JIEKAPCTBEHHBIX CPEJICTB.
Kagmuii kak TOKCHKaHT OKpY’KaroIiew cpenpl. MemnKo-OMOoJoTHIecKoe 3Ha4YeHHUE JJIEMEHTOB 3A
rpynnbl. MeTnKko-0noIorniecKoe 3HaYeHUE JIEMEHTOB OA TPYIIITHI.
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88. Menuko-OMoIOTHYeCKOe  3HAueHHEe  dJeMeHTOB SA  rpynmbl.OOHapyKeHHE  MBIIIbiKa B
OMOJIOTHYECKUX 00BEKTaX.

89. Menuko-Ouojornyeckoe 3HaYeHHE OIIEMEHTOB 7A rpynmbl.Meanko-0MonIornyeckoe 3HaYCHUE
3JIEMEHTOB 4A TPYIIIHL.

90. Tomorpaduss ¥ OHONOTHYECKOE 3HAYEHHUE MHUKPO- M MaKpOdJIEMEHTOB B OpraHM3ME 4elOoBeKa.
[IpuMmeHeHre MUKPO- 1 MAaKPOIJIEMEHTOB U UX COCTMHEHUI B METUIINHE.

91. Posib (hM3HKO-XUMUYECKHUX B3aUMOJICHCTBUI B MOAEPKAHUHA TOMEOCTa3a OPraHu3Ma.

92. MeTo050THs UCTIONH30BaHUS (PU3UKO-XUMUIESCKHX, MATEMATHUECKIX ¥ WHBIX €CTECTBCHHOHAYYHBIX
MOHATHH ¥ METOJIOB B MPO(PeCCHOHATFHON AEITEIPHOCTH Bpada U IMPOBU30pa.

3.2. ba3oBble BONPOCHI N0 AUCHATUINHE «O01Iast 1 HEOPraHN4YecKast XUMHUS»

Bonpoc 1. OcHOBHBIE OHATHS U 3aKOHBI XUMUH.

Bompoc 2. Oxcunbl. Knaccudukarus okcunos. Crioco0s! nonydenus. Ou3sndeckue 1 XUMHICCKHAC
cBoiicTBa. [IpuMeHeHNe OKCUA0B B HAPOJHOM XO3sIICTBE.

Bompoc 3. OcuoBanus. Kinaccudukarms ocHoBannii. CriocoObI morydeHusi. Puzndeckue u XUMHYECKUE
cBolicTBa. [IpuMeHeHne OCHOBaHUI B HAPOJHOM XO3AKUCTBE.

Bomnpoc 4. Conu. Knaccudukanus coneit. CiocoObl nomyuenust. @u3ndeckue 1 XUMUYECKHE CBOMCTBA.
[IpumeHeHue cojieil B HApOAHOM XO35UCTBE.

Bormpoc 5. Kucnotsl. Kimaccudukanus kucnot. Crioco0s! nonydeHns. Gu3nveckre 1 XUMUIEeCKHe
cBoiicTBa. [[puMeHeHue KUCIOT B HAPOJHOM XO3SMCTBE.

Bormpoc 6. Moaenu ctpoeHust aToma.

Bonpoc 7. PactBopsl. XapakTtepuctuka pacTBopoB. IIpouecc pactBopeHusl.

Bomnpoc 8. CriocoObl BeIpayKeHHUS COCTaBa PacTBOPOB.

Bonpoc 9. Ocmoc. OcmoTrdeckoe AaBiIeHHE.

Bonpoc 10. 3aMep3aHue U KUIIEHUE PACTBOPOB.

Bonpoc 11. /lapneHnue napa pacTBOpOB.

Bormpoc 12. Teopus 31eKTPOTUTHIECCKOM TUCCOITHAIIHHN.

Bonpoc 13. Crenens 37eKTpoMTHYECKO# nucconnaniy. Cuia 3JeKTpoJIUTOB.

Bonpoc 14. Tucconuanus Boasl. BonopoaHslil mokasaTensb.

Bomnpoc 15. Bydepnsie pactBopsl. pH OydepHoro pactBopa. bydepHas eMKoCTb.

Bonpoc 16. I'maponus coneit. CTenenp ¥ KOHCTaHTA THIPOIU3a.

Bomnpoc 17. BaneHTHOCTb U CTENEHb OKUCICHUS.

Bompoc 18. OkucnuTensHO-BOCCTAaHOBUTENBHBIE peakui. AIroputM coctasyieHust OBP.
Knaccuduxarus OBP.

Bonpoc 19. OcHOBHBIE THUIIBI XUMUYECKOU CBSI3U.

Bomnpoc 20. Mertamnbl. @usnueckue cBOMCTBA METAIIOB.

Bompoc 21. Hemerasmer. O0mias xapakTepucTUKa HEMETaIIOB.

Bompoc 22. [TousATHE 0 KOMITTIEKCHBIX COSAMHECHUSX.

Bonpoc 23. O6uiast xapakTeprCcTHKa 3JI€MEHTOB IJIaBHOW HoArpynmsl 1 rpymsl Tabiuier ..
Meneneesa.

Bompoc 24. O6mas xapakTeprucTHKa 3JIEMEHTOB TIIaBHOW MOATPYIIs! 2 rpynms! Tadmwms! J[. 1.
Mengeneesa.

Bonpoc 25. O6mas xapakTeprcTHKa 3JI€MEHTOB II1aBHOW NOArpynmsl 3 rpymiisl Tadauisr ..
Meneneena.

Bonpoc 26. O6mas xapakTeprcTHKa 3JI€MEHTOB IJ1aBHOW NOArpynisl 4 rpymiisl Tabiauier 1. 1.
Menneneesa.

Bompoc 27. O6mas xapakTeprucTHKa 3JIEMEHTOB TIIaBHOW MOATPYIIEL 5 rpynms! Tabmwms! J[. M.
Meneneena.

Bonpoc 28. O0mast xapakTeprcTHKa 3JI€MEHTOB IJIaBHOW NOArpynisl 6 rpymiisl Tadiauisr ..
Meneneena.

Bompoc 29. O6mas xapakTeprucTHKa 3JIEMEHTOB TIIaBHOW HOATPYIIEl 7 rpymnmis! Tabmums J{. .
Mengeneesa.

Bonpoc 30. O6mast xapakTeprcTHKa 3JI€MEHTOB IJ1aBHOW NOArpynisl § rpymiisl Tadauisr 1. 1.
Mengeneesa.

4. MeToan4yeckne MaTepHabl, ONpeaesiiolue NpoueAypbl OlleHUBAHUS 3HAHW I, yMEeHUI,
HABBIKOB U (MJIM) ONBITA JeATEJbHOCTH, XapPAKTEPU3YIOIIHX 3Tanbl JOPMHPOBAHNSA
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KoMmneTeHunii. OCHOBHBIMHU dTarmaMu ()OPMUPOBAHUS YKa3aHHBIX KOMIETEHIUH IIPH U3YYEeHUN
CTYJEHTaMH AVCIHTUINHEI SBITIOTCS MOCTIEN0BATENIFHOE U3YIEHUE COIEPKATETHHO CBA3AHHBIX MEKIY
co0oiipasnenon (TeM)ydeOHbIX 3aHsATHIA. M3yueHue kaxoro paszena (TeMbl) IpernoiaracT OBIaicHUS
CTYJICHTaMH HEOOXOMMBIMY KOMITETCHIIMSIMHU. Pe3ynpTaT aTTecTallii CTYICHTOB Ha PAa3JIMYHBIX dTarax
(hopMUPOBaHUS KOMITETEHIIHHA MTOKA3bIBAET YPOBEHHh OCBOCHHUS KOMIIETEHITHI CTyIEHTaMH.
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41 ITepedyennr kKoMneTeHMii ¢ yKka3aHHeM HHANKATOPOB, INIAHMPYEMbIX Pe3yJbTaTOB 00y4eHHUs] H KPUTepHeB OLleHUBAHMS 0CBOCHUS KOMIIeTeH Ui

®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: OtcytcTBue 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, XUMHUYECKHX, (M3UKO-XMMHUYECKHX, | 3HAHUS OCHOBHBIX ¢busuKo-
XUMHYECKHE, XHMHUYECKHE, XHMHUYECKHX, XUMHUYECKHX, XMMUYECKHUX, OHMOJIOTYECKHX, XMUMUYECKHX,
XUMUYECKHe, MaTeMaTH4eCKue MaTeMaTHYECKUX MaTeMaTHYECKUX MaTeMaTHYECKUX (U3UKO-XUMHUYECKHX, | XUMUYECKHX,
MaTeMaTHYECKH | METOMBI JUIs METOJIOB ISt METOJOB AT METOJIOB AJIst XMUMUYECKHX, MaTeMaTHYECKUX
€ METOABI JJIs 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
9KCIIEPTU3BI 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
JICKapCTBEHHBIX | MPENapaToB. IpenapaTos. npenapaTos. IpernapaToB. H3TOTOBJICHUSA JIEKapCTBEHHBIX
penapaToB JIEKapCTBEHHBIX IIpernapaToB.
IIpenapaToB.
Ymern: OTtcyTcTBHE YacTuuHO B nenom ycneuHo, B nenom CdhopmupoBaHHbie
Hcnonp3oBath yMeHUi OCBOCHHBIE YMEHHUS | HO HE chopMUpOBaHHbIE, CHUCTEMaTHYeCKHe
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,
XUMHYCCKHE, XHUMHYCCKHE, XUMHYECKHE, OHOJIOTHYECKHE, OHOJIOTHYECKHE, XUMUYECKUX,
MaTeMaTHYCCKUE MaTeMaTHYCCKUE MaTeMaTHYCCKUEC Gbu3uKo-xuMHUIecKre, | QU3UKO-XUMHUYCCKHE, | MAaTEMaTHYCCKIX
METO/IbI JIIS METO/IbI JIIS METOIBI IS XHUMUYECKHE, XUMUYECKHE, METOJIOB JJIst
pa3paboTku, pa3paboTku, pa3paboTKu, MaTeMaTHIeCKHe MaTeMaTHIeCKHe pa3zpaboTku,
HCCIICIOBAaHUN U HCCIICIOBAaHUN U HCCIICIOBAHUNA U METOMBI IS METOBI IS HCCIICIOBaHUN 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, HCCIICIOBAHUNA 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 IKCIEPTHU3BI 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 uenom ycmnerixo, 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
IUTS pa3paboTKH, UL pa3paboTKH, METOJIBI aHAJH3a OCHOBHBIC OCHOBHBIE METOIBI aHAJIH3a
HCCIICIOBAaHUN U HCCIICIOBAHUN 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 CpPEICTB U HCCIICIOBAaHUN U HCCIICIOBAaHUN U CPEICTB U
JICKAPCTBCHHOTO JICKAPCTBCHHOTO JICKapCTBCHHOTO SKCIEPTHU3BI 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
METOJIOB aHaln3a s

B nenom
c(hopMUpPOBaHHEIE,
HO copeprKaliue
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
OMOJIOrMYeCKUX 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 yYMEHH NIPUMEHSTh | 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
CBIPBSI 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
0OBEKTOB.
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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
XAMHYECKHE METOIbI

YcnemHoe u
CHCTEMATHYECKOE
MIPUMEHECHUE
OCHOBHBIX (DU3HKO-
XUMHUYECKUX U
XUMHYECKUX
METOJIOB aHajIn3a
IUTS pa3paboTKH,
HUCCIIEIOBAHUN 1

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. pacTUTENEHOTO 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 XHMHUYECKOTO 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- aHaJIu3a B
M3TOTOBJICHUH JIEKapCTBEHHBIX JIEKapCTBEHHBIX JIEKapCTBEHHBIX W3rOTOBJICHUU XUMHYECKOTO W3rOTOBJICHUU
JIEKapCTBEHHBIX | MPENaparosB. HpenapaTos. npenapaTos. 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 CHCTEeMaTHYECKH 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 XHMHYECKOTO
N3TOTOBJICHUU N3TOTOBJICHUU aHanM3a B ¢busuKo- ¢busmKo- aHaJIu3a B
JIEKAPCTBEHHBIX JIEKAPCTBEHHBIX H3rOTOBIICHUU XUMHYECKOTO XUMHYECKOTO W3rOTOBJICHUU
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MIPenaparos. MIPenaparosB. JIEKapCTBEHHBIX aHaIu3a B aHaIu3a B JIEKapPCTBEHHBIX
MIpenaparos. M3TOTOBICHUU M3TOTOBICHUU 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 OCHOBHBIE 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 CTPYKTYpPHUPOBaHHBIE | 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/€ MCCIICIOBAHUK | MOTYYEHHBIX 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 TaHHBIX,
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 TPOOEIbI, | MaTEMAaTHYECKUX
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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4.1 llkana, u npoueaypa olleHUBAHUS
4.2.1. Ilponierypsl OIICHUBAHUST KOMITICTEHITUH (PE3yJIbTaTORB)

Ne KoMnoHeHTbI KOHTPOJIsI XapakTepucTuka

1. Crioco6 opraHu3aniu TpaIUIMOHHBII

2. Oransl y9eOHOH eI TeTbHOCTH TEKYIIUI KOHTPOIIb, TPOMEKYTOUHBIH KOHTPOJIb

3. JInmo, ocymecTBIstoniee KOHTPOJIb Tpero1aBaTelb

4, MaccoBocTh 0XBaTa WHIVBUAYaJIbHBII

5. MeTton KOHTpOJIA YCTHBIN OTBET, CTAHAAPTU3UPOBAHHBIN TECTOBBI KOHTPOJIb,
pEIliCHUE CUTYAIIMOHHBIX 3a/1a4, TOKJIAaIbl/YCTHBIC
pedepaTHBHBIC COOOIICHNUS, TPOBEICHUE KPYTJIOTO CTONA

4.2.2. lllkaybl ONEHUBAHUS KOMIETEeHIUIi (Pe3yJbTATOB OCBOEHMS)

Juis1 ycTHOrO OTBETA!

* Onenka "oTIMYHO" BBICTABISIETCS CTYJAEHTY, €CIH OH IIyOOKO M MMPOYHO YCBOWII TPOTPaMMHBIN
MaTepura, UCUYEPIBIBAIOIIE, TTOCIEI0BATENFHO, YETKO M JIOTHIECKH CTPOMHO €T0 H3JIaraeT, yMeeT TECHO
YBSI3BIBATh TEOPHIO C TIPAKTUKOM, TPHYEM HE 3aTPYIHIETCS C OTBETOM IPH BUIOM3MEHEHUH BOIIPOCa,
WCTIONB3YET B OTBETE MaTepHall MOHOTPapUIeCKOi TUTepaTyphl, MPABIIBHO 0OOCHOBHIBAET MPUHSITOE
peleHue, BIaieeT pa3sHOCTOPOHHUME HaBBIKAMU U IPHEMaMu 0O0OOCHOBAHHMSI CBOETO OTBETA.

* Ornenka "XopoIo" BBICTAaBISAETCS CTYIEHTY, €CIIM OH TBEPO 3HAeT MaTepHall, FPaMOTHO U IO CYILIECTBY
M3JIaraeT ero, He JIOIyCKas CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, BIIaIeeT HEOOXOIUMBIMU
HaBbIKAMH M ITPHEMaMu 000CHOBAHHMSI CBOETO OTBETA.

* OrneHka "yIOBIETBOPUTEIHHO" BBICTABISIETCS CTYACHTY, €CJIM OH HMEET 3HAHUS TOJLKO OCHOBHOTO
MaTepuaia, HO He yCBOHJI €ro JeTalleil, JOMyCKaeT HETOUHOCTH, HeIOCTaTOUYHO MPaBUIIbHBIC
(bOpMyIHUPOBKH, HAPYIICHHS JIOTHIECKOM MOCIE0BATEILHOCTH B H3JI0KEHUU IIPOTPAMMHOTO MaTepHaa.
* OrieHKa "HEYJIOBJIECTBOPUTEILHO" BBICTABISICTCS CTYACHTY, KOTOPBIN HE 3HACT 3HAYMTEIHHON YacTH
MPOTrPaMMHOTO MaTeprala, JOMyCKaeT CYIIECTBEHHBIE OINOKK, HEYBEpPEHHO, C OOBIINMH
3aTpyIHEHHUSMU H3JIaraeT MaTepHall.

» Kaxk mpaBwuiio, orieHKa "HEYIOBIETBOPUTENBHO" CTABUTCS CTY/IEHTaM, KOTOpPbIE HE MOTYT U3JIOKUTH 03
OIINOOK, HOCAIIUX MPUHIUIHAIBHBIA XapaKkTep MaTepuall, 3JI0KEHHBIN B 00s3aTeTbHON JIUTEpaType.

J1s1 cTaHAapTH3UPOBAHHOTO TECTOBOI0 KOHTPOJIS:

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

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

OneHka «yIOBIIETBOPUTEIEHO» BBICTABISETCS TPH BHINMOTHEHHH Oe3 ommbok Oomee 50 %
3aJIaHUMN.

OrneHka «HEYAOBIETBOPUTEIHHO» BBICTABISIETCS TPH BBITONHEHUH 0e3 ommnOok meHee 50 %
3aIaHUN.

JJ1s1 o1leHKM penIeHusi CATYAIHOHHOM 3a1a4un:

OrneHka «OTIMYHO» BBICTABISETCS, €CIM 33jada  pellieHa TPaMOTHO, OTBETHI Ha BOIPOCHI
c(hopMyIIMpOBaHbl YETKO. DTAIIOHHBII OTBET ITOJIHOCTHIO COOTBETCTBYET PEIICHHUIO CTyNIEHTa, KOTOPOE
XOpoI110 000CHOBAHO TEOPETHUYECKH.

O1eHKa «XOpOIII0» BBICTABIISIETCS, €CIIH 3a/la4a pellieHa, OTBETHI Ha BOMPOCH CHOPMYIINPOBAHEI
HE JIOCTaTOYHO YEeTKO. PemieHwe cTyneHTa B IEJIOM COOTBETCTBYET 3TajJOHHOMY OTBETY, HO HE
JOCTaTOYHO XOPOIIO0 00OCHOBAHO TEOPETHUECKH.

OI1eHKa «yIOBJIETBOPUTENBHOY BBICTABISICTCS, €CITU 3a/la4a pPellieHa He MOJIHOCTHIO, OTBEThI HE

COJIePIKaT BCEX HEOOXOAUMBIX OOOCHOBAHHIA PEIICHMUS.

OrneHka «HEYyJIOBJIETBOPUTEIBHO» BBICTABISETCS, €CIM 3ajJada He peIleHa WM HMEeT IpyObie
TEOPETUYECKUE OIIMOKH B OTBETE Ha IMMOCTABJICHHBIC BOPOCHI

J 151 oeHKH A0KJIa1a/yCTHOTO pedepaTHBHOTO COOOILIEHUS !

OneHka «OTIUYHO» BBHICTABISETCH, €ClIM pedepaT COOTBETCTBYET BCEM TpPeOOBaHHIM
odopmIIeHUs, TIpEACTaBIeH MUPOKU Oubmmorpaduueckuii cnucok. Copepkanue pedepara oTpaxkaer
COOCTBEHHBIH apryMEHTHPOBAHHBIM B3MJIAJ CTyJeHTa Ha TpoOiieMy. Tema pacKpbiTa BCECTOPOHHE,
OTMEYaeTCs CIOCOOHOCTh CTY/IEHTAa K WHTCTPHUPOBAHHI0O U OOOOIIEHUIO JaHHBIX IEPBOMCTOYHUKOB,
MPHUCYTCTBYET JIOTHUKA U3JI0KCHHS MaTepuana. FiMeeTcs WILTIOCTpaTUBHOE COMPOBOXKICHUE TEKCTA.

OrmeHka «XOpOIIO» BBICTABIIACTCSA, €CId pedepaT COOTBETCTBYET BCEeM TpeOOBAHUSIM
oopMIIeHHUs, MPEACTABACH JIOCTATOYHBIA OuOnuorpadpuueckuii coucok. ConmepikaHue pedepara
OTpakaeT apryMEHTHPOBAHHBIA B3TJSAA CTyJASHTa Ha MpoOieMy, OJHAKO OTCYTCTBYET COOCTBEHHOE
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BUjieHUE MIpobieMbl. Tema packpbiTa BCECTOPOHHE, IPUCYTCTBYET JIOTHKA U3JI0KEHUS MaTepuaa.

OneHKa «yZOBJIETBOPUTEIBHO» BBICTABIAETCS, €CIM pedepar HE IMOJHOCTBIO COOTBETCTBYET
TpeOOBaHUsIM OQOPMIICHHUS, HE IPEACTaBJICH 1OCTATOYHBIA OHOInOrpaduuecKuil CIMCOK. ApryMeHTanus
B3MUIJAa Ha MPOOJieMy HE JOCTaTOYHO yOenuTenbHa W HE OXBATHIBACT IMOJHOCTHIO COBPEMEHHOE
cocTosHuE MpobaeMbl. BMmecTe ¢ TeM MPUCYTCTBYET JIOTHKA H3JI0KEHHSI MaTepHaa.

OneHKa «HEYIOBIETBOPUTEIBHOY BBICTABISETCS, €CIIM TeMa pedepaTa He pacKphITa, OTCYTCTBYET
yOeauTenpHas apryMeHTalusl M0 TeMe PadOThl, MCIOJIb30BAHO HE NOCTATOYHOE ISl PACKPBITHS TEMBI
pedepara KOIMUECTBO JTUTEPATYPHBIX HCTOUHUKOB.

JJ1st OLleHKH NPOBEAeHUs] KPYIJIOro €T0.1a:

OTan4HO: Bce KOMIIETEHIMH, IPEyCMOTPEHHBIE B paMKax ITUCHUIUIMHBI (B 00beMe, 3HaHUH,
YMEHUI U BIaJCHUI) OCBOCHBI MOJHOCTHIO. Y POBEHb OCBOSHHS KOMIIETECHIINU — MIOBBIIICHHBIH.
OO0yJaromuiicss akTHBHO pelIaeT MOCTaBIeHHBIE 3a/1a4M, JEMOHCTPUPYS CBOOOTHOE BIaIeHUE
MIPeyCMOTPEHHBIMU HaBBIKAMH M YMEHUSIMU Ha OCHOBE HMCIIOJIb30BAHUS MOTYYEHHBIX 3HaHUH.

Xopowo: Bce KOMIIETECHIINH, MPEAYCMOTPEHHBIE B paMKaxX JUCUUILTUHEI (B 00beMe, 3HAaHHH,
YMEHHI U BIaJIEHH) OCBOSHBI TIOJTHOCTHIO. Y POBEHb OCBOSHUS KOMITETEHITUH — IOCTATOYHBIMA.
OOyuaromuiics peraeT NOCTaBJICHHbIE 3a1a4K, HHOTAA JOMYCKas OIINOKY, He MPUHIUITHAIBHOTO
XapakTepa, JIETKO UCIPABIAET UX CAMOCTOSATENILHO MPH HaBOASIIUX BOIIPOCAX MPENnoIaBaTels;
JEMOHCTPHPYET BIAJCHHUE MIPETyCMOTPEHHBIMI HaBBIKAMH U YMEHUSIMHU Ha OCHOBE HCIIOJIb30BAaHUS
MOJIYYCHHBIX 3HAHUH.

Y/10BJ1€TBOPUTEILHO: BCE KOMIIETCHIIMH, IPETYCMOTPEHHBIE B paMKaX JUCIUILIIHHEI (B 00BEMeE,
3HaHUHM, YMEHHUH U BIaJI€HHUI) OCBOEHBI IOJHOCTHIO. YPOBEHb OCBOCHUS KOMITIETEHIIH — IIOPOTOBBIH.
OOyuaromuiicst Ipy peLIeHNH OCTaBICHHbBIE 3a0a4H, YaCTO JOMYCKAEeT OIINOKY, He MPUHLIUIHAIBHOTO
XapakTepa, UCTIPABISeT UX MPU HATMYHU OOJIBIIOTO KOJIMYECTBA HABOISIINX BOMPOCAX CO CTOPOHBI
MIperoAaBaTes; He BCer/ia MOoTy4YeHHbIe 3HAHNS MOKET B IIOJIHOM 00beMe PUMEHUTD MPU
JEMOHCTPALMN IPEAYCMOTPEHHBIX IPOrPaMMON JUCHUIUIMHEI HABBIKAMHU H YMEHUSIMU.

HeynosierBopurebHO: Bce KOMIIETEHIMH, IPEyCMOTPEHHBIE B paMKax JUCLMIUIMHEI (B
o0beMe, 3HaHWH, YMEHHI 1 BIIaJICHUI ) HE OCBOCHBI I OCBOCHBI YaCTHYHO. Y POBCHb OCBOCHUS
KOMIIETEHIIUN — MOANOpOoroBbIil. OGyyaromuiics py peleHNH MOCTaBIeHHbBIE 33/1a4H, JJOMTyCKAeT
ONOKY NPUHINITNATIBHOTO XapakTepa, He MOXKET UX UCTIPABUTH aXKe IPU HATUYUN OOJIBIIOrO
KOJINYECTBA HABOAIIUX BOIIPOCAX CO CTOPOHBI IIPETIOAaBaTelsl; 3HAHMUS 110 TUCIUIUINHE (PparMeHTapHBI
1 00Y4aIONIHICS HE MOXKET B ITOJTHOM 00beMe MMPUMEHHTH UX MPH JEMOHCTPALIUH MTPEYCMOTPEHHBIX
MIPOrpaMMON AUCHIUIUIMHBI HABBIKAMU I YMEHHAM

4.3. llkasa v mpoueaypa OleHNBAHHUS MPOMEKYTOUHOIH aTTecTAIUU

Kputepuu oneHku s3x3amena (B coorBercTBue ¢ m.4.1.):

OneHka «OTIMYHO» BBICTABISIETCS, €CIM NpPU OTBETE HA BCE BONPOCH OWJeTa CTYICHT
JEMOHCTPHPYET TMOIHYI0 CHOPMHPOBAHHOCTH 3asBICHHBIX KOMIIETECHIIMH, OTBEYAET IPaMOTHO, TOJHO,
HCIIOJIb3YS 3HAHUA OCHOBHOH U I[OHOHHHTCHLHOﬁ JIMTCPATYypPhL.

OneHka «XOpOIIO» BBICTABJISIETCS, €CIM  IPU OTBET€ Ha BONPOCHl Owmiera CTYICHT
JIEMOHCTPHUPYET C(OPMHUPOBAHHOCTh 3asBJICHHBIX KOMIICTCHIIMH, I'PaMOTHO OTBEYaeT B paMKax
00s13aTeNIbHOM JIUTEPATypbl, BO3SMOXXHBI MEJIKUEC €CAVMHUYHBIC HECTOYHOCTU B TOJIKOBAHWU OTIACJIBHBIX, HE
KIIFOUEBBIX MOMEHTOB.

OneHka «yIOBJICTBOPUTEILHO» BBICTABIISIETCSl, €CJIIM TPH OTBETE Ha BOMPOCHI OwWiera
CTYACHTACMOHCTPUPYET YaCTUYHYIO C(i)OpMI/IpOBaHHOCTB 3as1BJICHHBIX KOMHCTGHHI/II\/’I,HY)K,ZIaeTCﬂ B
JIOTIOJTHUTENBHBIX BOIPOCaX, IOMYCKAaeT OMIMOKUB OCBELICHUH MPUHLIUIINAIBHBIX, KIIIOYEBBIX BOIPOCOB.

OneHka «HEYIOBJIETBOPUTENIHHO» BBICTABIACTCS, €CIIM IPU OTBETE HAa BOIPOCH Ounera y
CTyJICHTa OTCYTCTBYIOT IpPH3HAaKH C(QOPMHUPOBAHHOCTH KOMIICTEHIIMH, HE TMPOSBISIOTCS JlaXKe
MTOBEPXHOCTHBIE 3HAHUA IO CYIIECTBY IMOCTABIEHHOTO BOMPOCA, MJIOXOOPUEHTHPYETCS B 00s3aTeIbHON
JIUTEpaType.
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