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oOpa3oBaTeJbHOI MPOrpaMMbI

1. Hepeqeﬂb KOMIIETeHIUil ¢ YKazaHUu€EM I3TAIlOB UX (l)OpM](lpOBaHI/Iﬂ B IMpouecce 0CBOCHUSA

Ne KonTpoanpyemsblie pa3aensl Kon HaumeHoBaHHE OLIEHOYHOT 0 IMIkana
n/n (TeMBbI) AMCHUTIMHBI KOHTpOJIMpYye | cpeacTBa OLlCHUBAHHUS
(3Tansl GopMUPOBAHUSA Mo¥i
KOMIIeTeH I Hii) KOMIIETeHIH
u (nam eé
yacTu) / u ee
¢popmynupos
Ka — 1o
JKeJTAHUI0
1 Baenenue. OIIK-7 Y CTHBIN OTBET, TIsTnOanasHas
XuMHYeCKue u ¢uznko- CTaHAApTU3UPOBAHHBIN TECTOBBIN HIKana
XAMHUYIECKHE METOJBI KOHTPOJIb, PEIICHHE OIICHUBaHUSA
WCCIICAOBAaHUA B MEAWIUHE W CUTYaIlMOHHBIX 3a7a4,
OHOJIOTHH. JOKIIa1/yCTHOE pedepaTuBHOE
cooOIIeHNe, Npe3eHTaIHs
2 OU3UKOXUMHUS JIUCIIEPCHBIX OIIK-7 YcTHBIH OTBET, [TaTubannbpHas
cucreM u pactBopos BMC CTaHIapTU3UPOBAHHBIN TECTOBBIN IKasa
KOHTPOJIb, pELICHHE OLICHUBaHUA
CUTYaIlMOHHBIX 3a7a4,
IOKIIa/yCTHOE pedepaTuBHOE
co00IIeHNe, TPE3CHTAIHS
3 DJIEMEHTHI XHUMHUYECKOHN OIIK-7 Y CTHBIN OTBET, IIsTnOanmnsHas
TePMOANHAMHUKH. CTaHIAPTU3NPOBAHHBIA TECTOBBIN IKana
KOHTPOJIb, PEIICHHE OIICHUBAHHUS
CUTYaIlMOHHBIX 33734, yCTHOE
pedepaTuBHOE COOOIICHNE,
IIpe3eHTalus
4 OJIEMEHTHI XUMHUYECKOU OIIK-7 Y CTHBIN OTBET, [TarubamipHast
KUHETHUKU. CTaHJapTU3UPOBAHHBIN TECTOBBIN LIKaua
KOHTPOJIb, pEeLICHHE OLICHUBaHUA
CUTYaIIMOHHBIX 3a7a4,
JTOKJIa]l/yCTHOE pedepaTUBHOE
COOOINIeHNE, TIPE3CHTAIUS
5 OCHOBHBIE THITBI XUMHYECKUX OIIK-7 Y CTHBIN OTBET, TIaTudannpHas
PaBHOBECHH U TIPOIIECCOB B CTaHJAPTU3UPOBAHHBIA TECTOBBIN IKana
KU3HEIEATCITHHOCTH. KOHTPOJIb, PEIICHHE OIICHUBAHHS
CUTYaIlMOHHBIX 33724,
TOKIIa/yCTHOE pedepaTuBHOE
COO0O0IIeHNEe, TPE3CHTAIHS
6 CrpoeHue aToMa U XUMHUYECKast OIIK-7 [IpoBenenue Kpyrioro croia. [IsaTnbdannsHas
CBSI3b. Y CTHBIN OTBET, IKajza
CTaHJapTU3UPOBAHHBIN TECTOBBIN OLICHUBAHUS

KOHTPOJIb, PElICHHE
CUTYallUOHHBIX 3a1a4,
JIoKIai/ycTHOe pedepaTuBHOE
co00IIeHNE, TPE3eHTAITHSL.

2. Texkymuii KOHTPOJIb YCHeBAeMOCTH Ha 3aHATHUSIX

CEMHHAPCKOro THMAa (CEeMHUHApHI,

NPaKTUYECKUE 3aHATHS, KIMHUYECKUE MPAKTHUECKHE 3aHATHS, MPAKTHKYMbI, JIAOOpAaTOpHBIE paboTh),

BKJIIOYAS 3aJaHUS CAMOCTOATEJILHON padoThl 00yUyaomuxcs, NPoBOAUTCS B hopmax:

- YCTHBIA OTBET (B COOTBETCTBMU C TEMOH 3aHATUS B paboueil mporpamme AWCLUILIMHBI H
MIEpPEeYHEM BOIIPOCOB Ul CAMOKOHTPOJS NMPH M3YYEHUH Pa3lesioB TUCHUIUIMHBI —ILI. 4.2, 5.2 paboueit
MIPOrpaMMBbl AUCIUTUIHHEI);

- CTaH,I[apTI/BI/IpOBaHHLIﬁ TECTOBBIH KOHTPOJIb 110 TCMaM I/I3y‘laeMOI>'I JAUCHUIIIINHC,

- IIOATOTOBKa ):[OK.]'Ia}_I/YCTHLIX pe(l)epaTI/IBHBIX COO6H.IGHPII7[, HpeBeHTaL{Hﬁ;
- pCIICHNUE CUTYalMOHHBIX 3a4a4,

-IPOBEIEHUE KPYTIIOTO CTOA.

Bri6op (opmbl TeKyIIero KOHTPOJIS Ha Ka)KIOM 3aHATHH OCYLIECTBIAET IpenoaaBatens. ©opmbl
TEKYIIET0 KOHTPOJIS Ha OJHOM 3aHSITHH y Pa3HBIX 00yYarOMIMXCsl MOTYT OBITh pa3nuyHbIMU. KOHKpeTHYyI0




(bopMy TEKyIETO KOHTPOJIS y KaXJI0ro 00yJaromerocs onpeenser npenogasarens. Komndecto dpopm
TEKYIIEr0 KOHTPOJISA Ha KaKIOM 3aHATHU MOXET ObITh pa3iINYHBIM U OMpEAeIseTcs] IpenoiaBaTesieM B
3aBUCUMOCTH OT IIeJIeH U 3a7a4 3aHATHSL.

2.1. TunoBbIe KOHTPOJIbHBIE 32JaHHUA WU WHBIE MATEPHAJIbI, HEO0X0UMbIE IJIs OIleHKH 3HAHWIA,
YMeHMii, HABBIKOB U (WJM) ONbITA AESTeJbHOCTH, XAPAKTePU3YKIUMX 3Tanbl (OPMHUPOBAHMA
KOMIIeTEeHINi B MIpolecce 0CBOEHHUA 00pPa30BaTeIbHOI MPOrpaMMbI

2.1.1. CTanaapTH3HPOBAHHBII TECTOBBIH KOHTPOJIb (110 TEMaM WJIM pa3/iejiaM)

Tema 1. «Benenune. Xumuueckue U Gu3nKo-xuMu4ecKHe METOAbI MCCACAOBAHNS B MeJUILIUHE U
OuoJI0rUM».

1. MonspHas KOHIIEHTpAHs SKBUBaJICHTa BelecTBa (X) MOKa3bIBAET, CKOIBKO:

1) Mok BemecTBa ComepKuUTCs B 1 11 pacTBOpa

2) MOJIb BEIIECTBA COACPIKHUTCS B 1 KT pacTBOpa

3) MoJb BelecTBa SKBUBAJICHTA COACPKUTCS B 1 KT pacTBOpa

4) MoIb BelecTBa SKBUBAICHTA COIEPKUTCA B 1 JI pacTBOpa

2. DOKBUBAJICHT BEIIECTBA MOXKET OBITh:

1) TONBKO peasbHOM YacTHICH BELIECTBA

2) TOJBKO YCJIOBHOM YaCTHICH BEIIECTBA

3) peanbHOM WK YCIOBHOM YaCTHIICH BEIecTBa

4) Bce OTBETHI HEBEPHBI

3. Turp nokasbIBaeT, CKOJIBKO:

1) rpaMMOB BelIecTBa COmEPKUTCS B 1 M1 pacTBopa

2) TpaMMOB BEIECTBa COACPKUTCS B 1 J1 pacTBOpa

3) rpamMMoOB BelecTBa COACPIKUTCS B 1 KT pacTBOPUTEIIS

4) MOJb BeIecTBa COACPKUTCS B 1 J1 pacTBopa

4. ®dakTop SKBUBAJCHTHOCTH ruapokcuaa amromunns B peakiu Al(OH); + 3HCI = .. .pasen:

1) 1/3

2) 1/2

3) 3

4) 1/6

5. B OCHOBe TUTPUMETPHUECKOTO aHAIN3a JIE)KUT 3aKOH:

1) coxpaHeHHs MACChI

2) KpaTHBIX OTHOILICHHUI

3) 9KBHWBAJECHTOB

4) MOCTOSHCTBA COCTaBa

6. Kiaccudukaiusi METO0B THTPUMETPHUYESCKOTO aHAIN3a OCHOBAHA Ha!

1) npHMeHEeHUH Ope/ICICHHOrO BH/Ia HHIMKATOPa

2) UCIMOJIb30BAaHUU KOHKPETHOT'O CIIOCO0A TUTPOBAHHMS

3) Tumax peaxiui, JeKaIluX B OCHOBE OIPEICIICHUS

4) TpPUMEHEHHH ONPEICTCHHOTO THTPAHTA

7. TlepmaHTaHATOMETPHIO IPOBOAST B CpEJIe:

1) cuIbHOKHCIION

2) HeWTpaIbHON

3) CHIBHOINEIOYHOMN

4) 1menouHon

8. B ocHOBe MeTOJa OCaXIEHHS JIEKHUT PEAKIIHL:

1) xkoMmIuIeKCO0Opa3oOBaHMS

2) HeWTpanu3aiun

3) OKHCIHTEIHHO-BOCCTAHOBHUTEIbHAS

4) o06pa3oBaHUsA MaJOPACTBOPHMOTO BEIIECTBA

9. B ocHOBe MeTOJIa OKCHIUMETPUH JISKUT PEAKIIHS:

1) KHCIOTHO-OCHOBHOT'O B3aUMOJICHCTBUS

2) OKHCIIUTEIbHO-BOCCTAaHOBHTEIIbHAS

3) ocaxaeHus

4) KoMITIEKCOOOpa30OBaHMUs

10. TuTpoBaHue pacTBOpa aMMHUaKa CHILHOW KHCIOTOW MOKHO IMPOBOAMTH B IPUCYTCTBUN MHIIUKATOPA!

1) denondranenna



2)
3)
4)

1)
3)
4)
1)
2)
4)

1)
2)

4)

1)
2)

4)
1)
2)
3)
4)
1)

3)
4)

1)

3)
4)

1)

2)
3)

1)
2)

4)

10.

1)
2)

4)

METHJIOpAHXKa
¢denondranenHa 1 METHIOpaHKa
JaKMyca

Tema 2. «PU3NKOXMMHA JUCTIEPCHBIX CHCTeM U pacTBopoB BMC».
PacceunBanue cBeTa B KOJUIOMIHBIX CHCTEMax M HaOII0Jaromeecs Ipy 3TOM U3MEHEHHE OKPACKU
KOJIJIOMIa Ha3bIBAETCSI:
a¢pdexrom Tunnans
muddysueit
ceMMEHTaeH
ONaJIECLICHIIUEH
CriocoOHOCTB KUAKOCTEH, CofiepKaluX JieueOHbIe HOHBI K MOJIEKYJIbI, TPOHUKATH Yepes3
KallWUBIPHYIO CUCTEMY N0 AEHCTBUEM 3JIEKTPHUUECKOTO I10JIS, Ha3bIBAETCSI:
3neKTpodopes
3IEKTPOOCMOC
HNOTCHIUAN TeUYCHUS
NIEKTPOANAIIN3
Muriemny o0pasyer:
rpanyna u nudy3HbINA CII0i
arperat u nuhy3uOHHBIN cI0H
rpanyna ¢ TuQQy3HbIM 1 aACOPOIIMOHHBIM CIIOEM
arperar ¢ aJIcCOpOLIMOHHBIM CJIOEM
Kaxoil Bua yCTOMUMBOCTH TEPAIOT KOJIJIOUIHBIE CUCTEMBI IIPU KOAryJsiuuu?
KMHETHYECKYIO
KOH/ICHCAIlUOHHYIO
arperaTuBHYIO
CeIMMEHTALIMOHHYIO
[MpaBuno Llyneue-I'apau: KoarylIupyromuM JeiicTBUEM 00IagaeT HOH AIEKTPOINTA:
3apsi KOTOPOTO MPOTUBOIIONOKEH 3apsiy TPaHyJIbI
OJTHOTO M TOTO K€ 3HaKa C 3apsoM IPaHyJIbl
paanyc KOTOporo 0oJibIiie
paanyc KOTOpOro MEHbIIIe
IIponeccy pactBopenns BMC npeniuecTByer cienyromas cTaaus:
OrpaHHYEHHOE HaO0yXaHHe
pacTBOPEHHE IPOUCXOIUT Oe3 HaOyXaHus
HeorpaHMYeHHOE Ha0yxaHue
TUKCOTPONHOE HaOyXxaHHe
IToteps pactBopom BMC TekydecTu u repexo]i B CTYAEHb — 3TO:
JKEIaTHHUPOBaHNE
TUKCOTPOIHS
CHHEpe3nc
KoarepBanus
CriocobHocTs pactBopoB BMC ocaxxaatbcst 1o AeHCTBHEM 3JIEKTPOIUTOB HA3bIBACTCS:
BBICAJIMBaHUEM
THKCOTPOIHUEN
KoallepBauuen
CHUHEPE3HCOM
SIBneHne THKCOTPONUH XapaKTEePHO JJIS:
renei
CyCHeH3ui
30511
WCTHUHHBIX PaCTBOPOB
[Ipu nenatypanuu coxpaHsercs cieayrouas CTpyKTypa Oenka:
NepBUYHAS
BTOpUYHAS
TpeTH4yHast
YETBEPTUYHAA

Tema 3. «IeMeHTbI XUMHYECKOH TEPMOAUHAMMKID



1. Kakoe 3HaueHHE UMEeT U3MECHEHHE dHTAILINH (A H) miis 9K30TepMIIeCcKOl peaKITim:
1) monoxxuTensHOE
2) oTpuIaTeNnbHOE
3) He UMeeT 3HaKa
4) IpaBWILHOTO OTBETA HET
2. Bemmanna A G BeIpakaeTcsi ypaBHEHHAEM:
1) AU - TAS
2) PAV
3) AU + PAV
4) AH - TAS
3. Kaxoii haktop ompenenseT BO3MOXKHOCTh CAMOTIPON3BOIILHOTO MPOTEKAHHSI XMMHUYECKOTO Mpoliecca:
1) cTpeMieHre CUCTEMBI K YBEIMYEHHIO HEYTIOPSIOYEHHOCTH
2) CTPEeMJICHHE CUCTEMBI K MIOHIKEHUIO BHYTPCHHEH YHEPTHUHU 3a CUST 3K30TSPMUICCKOM peakiiuu
3) CTpeMJICHHE CUCTEMBI K YBEIIMUCHHUIO 00beMa
4) cTpemiieHHE CUCTEMBI K YMEHBIIIEHHIO 00beMa
4. Ecnm peakIiMmoHHAs CUCTeMa HaXOIUTCS B PAaBHOBECHH, TOT/A:
HAG=1
2)AG>0
3)AG<0
4HAG=0
5. «Temnora, HeoOXomMUMast AJIsl PA3JIOKEHUSI XHMUUECKOTO COCMHEHHS, paBHA TEIUIOTE ero 00pa3oBaHHus,
HO MTPOTHUBOIIONIOXKHA T10 3HAKY». DTO (OPMYITUPOBKA 3aKOHA:

1) I'ecca

2) JlaByasne-Jlamaca

3) Knaysuyca

4) Tomcona

6. TepmonnHaMUUeCcKHil KpUTEPUI CaMOIIPOU3BOJIBLHOTO TIpoOIlecca:
1) AF >0 nimu AG >0

2) AF<0 nmu AG <0

3) AF =0 niu AG =0

4) AF >0 umu AG <0

7. Cranpmapraas suTansmms AH’,es 06pazoBaHus IpoOCTOro BemecTsa:
1)=0

2)>0

3)<0

4)=10

8. «CaMOmpou3BOJIbHBIN MPOIECC B CHCTEME BO3MOXKEH 3a CUET YBETUUEHHUS €€ SHTPOIUN». ITO
(hopMyupoBKa:

1) 1-ro mavama T/
2) 2-ro Hayana TJ{
3) 3-ro Hagama T/
4) crencTBus u3 1-ro Hayama T]I
9. BenmunHa, KOTOpast XapakTepu3yeT 3amac SHEPrul CUCTEMBI:
1) suTpOnIHS
2) SHTAIBITUS
3) aneprus ['u60ca
4) sueprus l'enpmronbpia
10.ITo xako#i hopmyre MOXKHO PacCUATATh SHEPTHIO | ebMrombIa:
1) AF = AU — T AH%5
2) AF = AU — AS’,05
3) AF = AU — AT’
4) AF = AU — TAS 505
Tema 4. «JieMeHTbl XUMHYECKOH KHHETHKID)
1. CKOpOCTh XUMHYECKOW PEAKITHH OTIPEISIISETCS:
1) U3MEeHEHHEM KOHIIEHTPAIMH OHOTO M3 PEarupyrOIINX BEIIECTB WIIH OJHOTO M3 IPOAYKTOB PEAKIIUU B
€IMHUILY BPEMCHH
2) U3MEHEHUEM KOJIMYECTBA OTHOTO U3 PEarupyromuX BEMIECTB WIIH OTHOTO U3 IIPOAYKTOB PEAKIIUU B



€/IMHUIlY BpEMEHU

3) u3MeHeHHEeM 00beMa OJJHOTO U3 pearupyroluX BEIECTB UM OJHOIO U3 IPOAYKTOB PEaKIUU B
€MHHUILy BpEMEHH

4) U3MEHEHUEM MacChl OJJHOTO U3 pEearupyrolux BEeIIECTB UM OHOTO U3 MPOLYKTOB PEAKIIMH B €IUHUILY
BpPEMEHH

2.Kax MoxxHO 3(h(heKTHBHO YBEIHYUTH CKOPOCTH 00pa30BaHUs BOJOPOIA IIPH

peakLuy METAJUIMYECKOTO IINHKA C COSTHOM KUCIIOTOM:

1) yBenu4uB MOJISIpHBIE KOHLIEHTPALMU [IMHKA ¥ KACIIOTHI

2) yBenu4HUB 00BEM IIMHKA

3) U3MeNbuUB IIMHK

4) U3MEHUTH CKOPOCTh PEaKIIUU HETIb35

3.Cmech BemecTs, pearupyiommx npu temneparype O° C, marpemn o 20° C. Kak
M3MEHWJIACh CKOPOCTh JaHHOW XMMHUYECKON PEaKIUH, €CIIU TeMIIepaTypHBIN

K03 PHULKEHT ee paBeH 2:

1) yBenmummacs B 4 paza

2) yBenmu4miach B 8 pas

3) He U3MEHMIIIACh

4) yBennuuiace B 2 pasza

4. YKkaxxuTe 10 MpU3HAKaM PEaKIUIo, KOTOpas ABISETCSI He0OpaTHMOM COrlTacHO npaBuily beproimte:
1) mpu TOpeHUH cephl BBIAETSAETCS a3 C HEMPUIATHBIM 3al1aXxoM

2) Ipu XpaHEHUH YTOJIBHON KHCIOTH HHAMKATOP JIAKMYC MEHSET IIBET C KPACHOTO Ha (PMOIETOBBIA 1
obparHO

3) npu B3aMMOJEMCTBUH PACTBOPOB KapOOHATa HATPUS M KUCJIOTHI BBIIIEIISIETCS I'a3

4) mpu peakiuy XJIOpHA JKelle3a U poiaHuAa KaJus MOsIBIIIETCS KpOBaBO-KpacHasi OKpacka
5. llpucyTcTBre Karanu3aTopa mpu 00paTuMON PeaKIHm:

1) yBenu4mMBaeT BBIXOA NPOAYKTA MPSIMOM peakuu

2) yBeNIWYHMBAET BBIXOM MPOAYKTa 0OpaTHON peakuu

3) U3MEHSIET CKOPOCTh HACTYIIJICHUSI XUMHUYECKOTO PaBHOBECHS IPSMON 1 00paTHOM peakiuii
4) mpexpaiaeT peaxKiiuio

6.YTto rpown3oiiieT npy MOBBIIIEHUH IaBICHUS B PEAKIIUU:

2S02 + 02 = 28033

1) yBennuurcst ckopocTh obpazoBanus SO, u O,

2) yBenU4HTCS CKOpOCTh 00pazoBanust SO;

3) UBMEHUTCS CKOPOCTh HACTYIUIEHUSI XUMUYECKOTO PaBHOBECHS

4) paBHOBECHE HE CMECTUTCS

7.YTO HY>KHO NU3MEHHUTH, YTOOBI CMECTUTH PABHOBECHE PEAKLIUH BIIPABO ?

N2 + 3H2 :>2NH3+Q§

1) noHU3UTH TEMIeparypy

2) IOHU3HUTH TEMIIEpaTypy U JaBlICHHUE

3) MOBBICUTH TEMIIEPATYPY U JaBICHUE

4) MOHU3UTH TEMIEPaTypy U MOBBICUTH JIaBICHHE

8. CKOpOCTh XMMHUYECKON PEAKIINH U3MEPSIETCA:

1) B MOJTB

2) B MOJIB/T

3)BI/N

4) B MOJIB/TI-C

9. CKkopOCTh IPOCTOM peaKINK BHUIA:

mA +nB =pC +qD

OMIPENENsIOT 10 hopmyIe:

I)V:k CmA : Cn

2)V:k'CnA'CmB

3)V:k/CmA . an

4)V:k CmA /CnB

10. BemecTBa 6€TKOBOM MPUPOIBI, KOTOPHIE TTOBHIIIAIOT CKOPOCTh XUMUIECKON PEaKIIUU, OCTaBasCh K
KOHILy €€ HEM3MEHHBIMH, HAa3bIBAIOTCS:

1) akTuBaTOpamMu

2) kaTanuzatopamMmu



3) uHrHOUTOpaMH
4) pepmeHTaMHU

Tema 5. «OcHOBHBIE THIIBI XUMHYECKHX PABHOBECHI U MPOLIECCOB B JKU3HEEATEIHLHOCTH
1. BycdepHble cucTEMBbI HOAIEPKUBAIOT B OPraHU3ME PABHOBECHS:
1) KHCJIOTHO-OCHOBHEIE
2) OKHCIUTEIbHO-BOCCTAaHOBHUTEIIHHbIC
3) TreTeporeHHbIE
4) nuranmooOMeHHBIE
2.HaunbGonee ObicTpoAeiCTBYIOIIEH B Oprannu3Me sBisieTcs: OydepHas cucrema:
1) docdarnas
2) ruapoxapOOHATHAS
3) ©OenkoBas
4) reMornoOHHOBas
3.MakcuManbHBIi OTHOCHTENIFHBIA BKIIAJ B IIOIEPKaHUE TPOTOIUTHYECKOTO TOMEOCTa3a B IJIa3Me
KpPOBH BHOCHUT Oy(epHas cucrema:
1) ruapokapOoHaTHAS
2) GenkoBas
3) ruapodocharnas
4) reMorno0HHOBas
4. MaxkcuManbHbI OTHOCUTEIBHBIN BKJIA]l B MOAACPKaHIE TPOTOJIMTHYECKOTO TOMEOCTa3a BO
BHYTPEHHEW CpeJie SpUTPOIIUTOB BHOCUT OydepHas cucrema:
1) ruapokapOoHaTHAS
2) OGenkoBast
3) ruapodocharnas
4) remormo6HUHOBAs
5.11pu 0AMHAKOBBIX KOHIICHTPAIUSAX KOMIIOHEHTOB Oy(hepHast eMKOCTb:
1) wmakcumaibHa, T.K. pH = pK,
2) wmakcumaibHa, T.K. pH > pK,
3) MuHHManbHa, T.K. . pH = pK,
4) OydepHas eMKOCTb HE 3aBUCHT OT COOTHOIIICHUSI KOHIICHTPAIIMI KOMIOHEHTOB
6.by¢epHas eMKocTh CBOOOIHBIX @aMHHOKHUCIIOT IIa3Mbl KPOBH MaKCHMaJIbHA TIPH:
1) pl=pH
2) pl«pH
3) pl>pH
4) OybepHas eMKOCTb HE 3aBUCHT OT 3HaueHus pH
7.Ha3oBuTe KOMITIIEKCOOOpa30BaTe/ib B reMOTIIO0HHE:
1) cu®
2) Fe*
3) Fe*
4) Fe’
8.B xenaTHbIE COCAMHEHUS BXOJIAT:
1) MOHOAEHTATHBIC JIUTAH/IbI
2) TOJHACHTATHBIC JIUTAH/IBI
3) OuCHTATHBIC JIUTAHIBI
4) Ou- ¥ MOJNUCHTATHBIC JIUTAHBI
9.KoMIIIIeKCOHBI — 3TO:
1) mroOble MHUTaHIBI
2) Ou- ¥ MOJUICHTATHBIC JIUTAH/IbI
3) mo0BIe KOMIUTEKCO0OPa30BATEIH
4) TOJBKO MOJHICHTATHBIC JTUTAH IbI
10. Yem mensie K,,, Tem komIiekc 0oee:
1) ycroitumBbIi
2) YCTOHYMBOCTB HE OmpejeseTcs BeananHon K,
3) HeyCTOWYMBEIi
4) pacTBOPUMBII

Tema 6. «XuMuveckasi CBSI3b H CTPOEHHE aTOMA)



1. Kakas gactuma cocrout u3 17 mpotoHoB, 20 HEUTPOHOB U 17 AIEKTPOHOB:

1) aanoH XJI0pa

2) uzoron xnopa-37

3) uzoron xnopa-35

4) n30TON KaIhITUA-37

2. Ynciao sHepreTHIecKX YPOBHEH aToMa 3JIeMEHTa COOTBETCTBYET:

1) HOMepy TPpyHIbI (A1 XAMUYESCKHUX 3I€MEHTOB ITIABHBIX TOATPYII)

2) nomepy psana B llepmoanueckoii cucreme xumuaeckux snemedToB J. 1. Menneneepa

3) OTHOCHUTENHEHOI aTOMHON Macce XMMHYECKOTO 3JIEMEHTA

4) Homepy nepuona B [lepuoanueckoii cucreme xumMudeckux smemeHToB . 1. Menneneena
3. Jlnst 5MeKTPOHOB, HAXOIAIMXCA HA 38 OpOUTANIHM, KBAHTOBBIE YMCIIA N, | ¥ M| COOTBETCTBEHHO UMEIOT

3HA4YEHUS:
D1,3ul
2)1,0m0
3)3,1ul
4)3,0u0
4. AtomHBIE paanycChl B IIpefiesiax OTACIBHO B3STOrO IepHoa MPH YBEIMUCHUN ITOPAIKOBOIO HOMEPa
3JIEMEHTA!
1) yBenuuuBaroTCs
2) ocTalTCsI HEM3MEHHBIMU
3) yMeHbIIIaroTCA
4) cHayayia yBEIMYMUBAIOTCS, IOTOM YMEHBIIIAIOTCS
5. UTto Takoe U30TOIBI:
1) aToMBbI C pa3HBIM 3apsAOM sApa
2) BelIeCcTBa, UMEIOIINE OAMHAKOBBIN COCTaB, HO Pa3HYIO Maccy
3) aToMBl, UMEIOIIHE OIMHAKOBOE YUCIIO IPOTOHOB B SI/IpE, HO pa3HOE YHCIO HEUTPOHOB
4) aToMBI, IMEIOLINE OAMHAKOBOE YUCIIO HEUTPOHOB B siipe, HO Pa3HOE YHCIIO IPOTOHOB
6. Ilpu 0Opa3oBaHNN METAUIMIECKOHN CBSI3U 0000IIECTBISIOTCS:
1) Bce 2NEeKTPOHBI aTOMOB METaJIJIbI
2) BHEIIHHME HETIapHBIE IEKTPOHBI COCETHUX aTOMOB
3) BHELIHKE HENApHBIE IEKTPOHBI BCEX aTOMOB
4) Bce MOHBI MeTaJIa
7. YKaxXuTe MyHKT, B KOTOPOM NE€PEYUCIIEHBI MOJIEKYIbI BEILIECTB CO BCEMHU U3BECTHHIMH BaM
YEThIPbMSI BUJAMU CBSI3€H - MOJSPHOM M HEMOJSIPHOU KOBAJCHTHOW, HOHHOM U METANIMYECKOM:
1) Hy, Li,, HC1, NaCl
2) HBI’, Lin, Cle, J2
3) Kn, HJ, BI’2, C13N
4) HC1, Li,, H,0, C1,
8. IIpouHOCTH MOJIEKYITBI OMIPEAENIIeTCS:
1) sHEprUel XUMIYECKOH CBSI3H
2) sHepruei NOHU3AINN
3) 2MeKTPOOTPULIATENHHOCTHIO
4) cpOACTBOM K 3NEKTPOHY
9. Ilpu 06pa3zoBaHNM KOBAJIEHTHOM CBSA3M 0000IIECTRISIIOTCS:
1) BHeLIHHE HETIAPHBIE JIEKTPOHBI COCEAHUX aTOMOB
2) BHEIIHHNE HEeTIapHBIE 3JIEKTPOHBI BCEX aTOMOB
3) Bce DIEKTPOHBI aTOMOB
4) NOHBI BIIEMEHTOB
10. AtombI Ha BHEITHEM YPOBHE COZIEPKAT Pa3HOE YHCIIO AIIEKTPOHOB, N3 KOTOPBIX OIMH HECTIapeH.
IIpm oOpa3oBaHWM MOJEKYNIBI BIEKTPOHBI OJHOTO aToMa IepeaaroTca Apyromy aromy. Uro 3to 3a
CBs3b?
1) xoBaJIeHTHAs TIOJISIpHAS
2) KOBaJICHTHAs HEMOJSIpHAs
3) MeTayuIHuecKas
4) nonnas
OT1BeTHI

| Ne | Tema 1 | Tema 2 | Tema 3 | Tema 4 | Tema 5 | Tema 6
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2.2. IlepevyeHb TeM AOKJIAI0B/YCTHBIX pe)epaTHBHBIX COOOIEHHNIi 1 MPe3eHTALUI AJIs1 TEKYLIEro

KOHTPOJIs1 ycrieBaeMocTH (110 BLIOOPY NpenoiaBaTesif )

Tema 1. Xumnueckue u pu3MKO-XUMHYeCKHEe MeTOAbI HCCIeJOBAHNS B MeAMIIUHE U OHOJIOTHH.

1. OCHOBHBIE 3aKOHBI U TTIOHATHUS XUMHH.

2 Hcnonp3oBanue TUTPUMETPHUYCCKUX MCTOJOB B MCIUIIUHE U B 6I/IOJIOFI/II/I.

3. W36pannbie MeToab! aHanu3a. [IpencraBienus 0 NpUMEHEHUH X B MEAULIUHE.

4 Oxcupsl. Kimaccndumkanus okcunoB. CiocoOsl nonyderus. OU3ndecKie 1 XUMUIEeCKIe
cBoiicTBa. [I[puMeHeHne OKCHUI0OB B HAPOTHOM XO3SHCTBE.

5. OcnoBanus. Knaccudukanms ocnoBannii. Cioco6bl nonydeHust. @u3ndeckue 1 XUMUYECKHE
cBolicTBa. [IpuMeHeHne OCHOBaHUI B HAPOJHOM XO34UCTBE.

6. Comu. Knaccudukanus cosneit. CiocoOsl nonydenus. @u3nveckre 1 XMuMUYECKHE CBOMCTRA.
[IpumeHenue coneil B HApOJAHOM XO3SIICTBE.

7. Kucnorer. Knaccudukanms kucnor. Criocodbr momydeHusi. Puzndeckue u XUMHYECKUE
CBOICTBA.

Tema 2. ®U3NKOXUMUSI JUCTIEPCHBIX CHCTEM U pacTBopoB BMC

1. AZcopOIMOHHBIE PaBHOBECHS U TIPOLIECCHI HA TIOABIXHBIX TPaHUIAxX paszaeia das.

2. [loBepxHocTHas »Heprus [mb0Oca W TOBEPXHOCTHOE HATSHKEHHE. AacopOmus. YpaBHEHHE

I'n606ca. [ToBepXHOCTHO-aKTHBHBIC U TOBEPXHOCTHO-HEAKTHBHBIC BellecTBa. M3MeHeHne MOBEepXHOCTHON
aKTUBHOCTH B romMoJiornueckux psgax (IIpasuno Tpay6e).

3. U3zotepma ancopbumn. OpueHTanust MOJIEKyJ1 B TOBEPXHOCTHOM CJIO€ U CTPYKTypa OnoMeMOpaH.
4. dusnyeckas agcopOums U xemocopOuusa. AncopOuus ra3oB Ha TBEPABIX Tenax. AncopOuus u3
pactBopoB. YpaBHeHue JleHrMiopa. 3aBUCHMOCTh BEIMYUHBI aJCOPOIMH OT Pa3IM4HbIX (HaKTOpOB.
IIpaBuio BeIpaBHUBAHMUS MOISAPHOCTEH.

5. WzbuparensHas ancopOuus. 3HaueHHE afCOPOLMOHHBIX IMPOLECCOB Ul JKU3HEAEATEIBHOCTH.
OU3NKO-XUMHYECKHE OCHOBBI aJICOPOLIMOHHON Tepanmuu, TeMOCOpOIUK, NPUMEHEHHS B MEIHMIIMHE
WOHHTOB.

6. [lonmy4yeHue 1 CBOHCTBA AUCHIEPCHBIX CHCTEM.

7. ITonyyenue cCycrneH3uil, 3MyJIbCUH, KOJUIOMIHBIX PacTBOPOB. MOJIEKYJISIPHO-KMHETHUECKUE
CBOWCTBA KOJJIOWJHO-IUCIEPCHBIX CHCTEM: OpOYHOBCKOE JABIKeHHE, ITUPPy3usi, OCMOTHYECKOE
JaBJIeHHE, CEIMMEHTALMOHHOE PaBHOBECHE.

8. Huanus, 3IEKTPOAUANIHNS, YIBTPaQUIbTPAIIHSL. DUBHKO-XUMUYECKUE MPUHIUIIBI
(YHKIIMOHUPOBAHUS HCKYCCTBEHHOH MMOYKH.

9. OnTHueckre CBOWCTBA KOJUTOUAHO-TMCIIEPCHBIX CHCTEM: pacceuBaHUe cBeTa (3aKoH Panes).

10. DNEKTPOKWHETHYECKAE  CBONCTBA  KOJUIOMIIHO-TUCIIEPCHBIX  CHUCTEM: 3JeKTpodope3 H
JJIEKTPOOCMOC, IIOTECHIIMAJ TEYECHNS U MIOTCHIIMAJI CEAUMEHTALIUN.

11. CBoiicTBa  JUCHEPCHBIX CHUCTEM: CTpOEHUE JIBOMHOTO 3JIEKTPUUECKOT O CI10S1.
DNEKTPOKMHETUISCKUN TTOTEHITHAI M €T0 3aBHCUMOCTD OT Pa3IMYHBIX (PaKTOPOB.

12. YcroitunBocTh AUCHEpCHBIX crucTeM. CemuMeHTAIlMOHHAs, arperaTUBHAs W KOHACHCAITMOHHAS
YCTOHYMBOCTD JTM030J1€i. DaKTOPBI, BIUSIONINE HA YCTOHYUBOCTD JIMO30JIEH.

13. Koarynauusa. Ilopor koarymsuuu u ero omnpeaenenue, npasuino Ilyneue-I'apau, sBienue

npuBblkaHus. B3anmmuasg koarymsaumd. [loHstne o coBpeMeHHBIX Teopusx Koaryisuuu. Kosutompnas
3aIInTa U MENTH3aIHs.

14. Komnounnsie TTAB (1OBepXHOCTHO-aKTUBHBIE BEIIECTBA), OMOJIOTHYECKH BAKHBIC KOJUIOWIHBIC
[TIAB (Mblia, geTepreHTsl, JKeauHble KUCIoThl). MunennooOpasoBanue B pacteopax IIAB. Onpexnenenue
KPUTHYECKOH KOHIEHTPAIIUH MUIIEIII000pa3oBaHus. JIMNTTOCOMBI.

15. CgoiictBa pactBopoB BMC.




16. Ocobennoct pactBopeHuss BMC (BBICOKOMOJICKYJISIPHBIX COCAMHEHHI) KakK CIEICTBHE WX
cTpykTypel. dopma MakpoMoyiekysa. MexanusMm HaOyxaHuss u pactBopeHus BMC. 3aBUCHMOCTB
BEJIMYMHBI HAOYXaHUS OT PA3INYHBIX (DAKTOPOB.

17. AHomanpHas BsA3KocTh pacTBopoB BMC. VpaBuenue Illtayaunrepa. Bs3kocTs KpoBH U ApyTrux
OMOJIOTNYECKUX JKUAKOCTEH.
18. OcMoTHYECKOE HaBJICHHE PacTBOPOB OwomosnMepoB. YpaBHeHue ['ammepa. [TomuameKTpOIUTHL

H3osnekTpuueckas ToYka H METOABI ee ompedeieHus. MemOpanHoe paBHoBecue JloHHaHa.
OHKOTHYECKOE JaBJICHUE TINIa3MbI H CBIBOPOTKA KPOBH.

19. YCToMIMBOCTE  PacTBOPOB  OHOMOIMMEPOB. BrlcanmBaHWe OHOIOIMMEPOB W3  pacTBOpA.
Koauepanus u ee poib B OMOTOTHUECKIX CHCTEMAX.

Tembl MoOryT OBITH MpPEIJIOKEHBI NpENoAaBaTeNieM €3 BBILICTIEPYUCICHHOTO CIHCKA, a TaKKe
00y4aronmmMcs B MOPSIKE TMIYHOW MHUIIHATUBEI IO COTIIACOBAHUIO C MPETI0aBaTeNIeM

Tema 3. J1eMeHTBbI XMMUYECKOIl TEPMOINHAMUKHI

1. DJeMeHTbl XUMUYECKOI TepMOIUHAMUKH, TEPMOJUHAMUKH PAaCTBOPOB.

2. [Ipenmer M MeTOmbI XUMHYECKOH TEPMOIMHAMHKH. B3amMOCBs3p Mexay mporieccaMmu oOMeHa
BEIIECTB W DJHEPrUM B OpraHu3Me. XHMHYecKas TEepMOJAWHAMHUKAa KaK TEOpeTHYecKas OCHOBA
OMOdHEPTETHKH.

3. OCHOBHBIE TIOHATHS TEPMOJAWHAMUKA. VIHTEHCHUBHBIE M JKCTEHCHUBHBIC TapameTpbl. DyHKIUSA
cocrosiHUs. BHyTpenussi sHeprusa. PaGota m Termota — aBe (opMmbl mepemayd SHEPTruU. THIBI
TEPMOJAMHAMUYECKUX CUCTEM (M30JIMPOBAHHBIC, 3aKPBIThIE, OTKPHITHIE). THIBI TEPMOAMHAMUYECKHUX
MPOIIECCOB (M30TEPMHUUECKUE, H300apHbIe, H30XOpHBIe). CTaHIAPTHOE COCTOSHUE.

4. [lepBoe Hauano TepmoguHaMuky. DHTANbNUA. CTaHIAPTHAS SHTANBIINS 00pa30BaHUs BEIIECTBA,
CTaHJapTHash OSHTAIbNMs cropaHus BemiectBa. CTaHgapTHas DSHTANBIWS peaknud. 3akoH [ecca.
[TpumeHeHue MepBoOTro HavaIa TEPMOAMHAMUIKHN K OMOCHCTEMAaM.

5. Bropoe Hagano tepmomnHamuku. OOpaTrMble M HEOOpATHUMBIE B TEPMOJAMHAMUIECKOM CMBICIIE
mporieccel.  OHTponwms. OHeprus [ub0ca. IlporHo3mpoBaHuWe HampaBIeHUS CaMOIIPOU3BOIBHO
MPOTEKAOIIMX TPOLIECCOB B H30JUPOBAHHOM M 3aKpBITOM CHUCTEMaX, pOJIb SHTAIBIUHHOIO U
SHTponuitHOro (hakTopoB. TepMoanHAMUYECKHE YCIIOBHS PAaBHOBECHSL.

6. CranmaptHas o»Heprus [ub0Oca oOpa3oBaHmsi BeliecTBa, CTaHmapTHas »dHeprus [ubOca
Omostornveckoro okucieHus BemlectBa. CranmaptHas oHeprus [nO0ca peaknuu. [Ipumepst
9K3EPrOHMYECKHX M DHJCPrOHMYECKHX TPOIECCOB, NPOTEKAIONIMX B OpraHuzMe. llpuHOun
SHEPTeTHYECKOTO COTPSHKECHUSI.

Tema 4. DeMeHTHI XMMHYeCKOIl KHHETHKH.

1. [Ipeamer 1 OCHOBHBIE TOHATHS XMMUYECKOH KHHETHKH.

2. XumuyecKkass KHHETHKa KaK OCHOBA JJIsl M3YyYEHHMS CKOPOCTEH M MEXaHW3MOB OMOXHMHUYECKHX
nporeccoB. CKOpPOCTh pPEaKIMH, CPEIHSAS CKOPOCTh pEeaklMd B HWHTEpBaje, WCTHHHAs CKOPOCTb.
Knaccudpukanms peaknuii, NpUMEHSIOMMXCS B KHHETHKE: PEAKIMU TOMOTCHHBIE, T'eTepPOTeHHBIE U
MHUKPOTETEPOreHHbIE, PEaKMK MPOCThIE U CIOXKHBIE (apajulebHbIe, OCIeA0BaTeIbHbIE, CONPSKEHHBIE,
HenHsie). MoJeKyIapHOCTh 3JIEMEHTAPHOTO aKTa PEaKII|H.

3. Kunernueckue ypaBuenus. Ilopsgoxk peakuuu. Ilepumon momymnpeBpamieHusi. 3aBUCHMOCTD
CKOpPOCTH peaKkHy OT KOHLUEHTpauuu. KuHeTnueckue ypaBHEHHs peakluii IEpBOro, BTOPOro U HYJIEBOTO
MOPSIIKOB. DKCIIEPUMEHTATBHBIE METO/IBI ONIPEAENICHHSI CKOPOCTH U KOHCTAHTBI CKOPOCTH PEAKLIUH.

4, 3aBHCUMOCTh CKOPOCTH PEaKIMH OT TeMIeparyphl. TeMiepaTypHblii KO3()(HIUEHT CKOPOCTH
peakmMu MU ero OCOOCHHOCTH Uil OHMOXMMHYECKUX IHpoueccoB. [loHATHE O TEOpUH AKTUBHBIX
COyAApEHUIL.

5. OHepreTudeckuii MpouIlb peakivu; SHEPrus aKkTUBAIWHW; YypaBHeHHe AppeHuyca. Ponb
crepudeckoro ¢akropa. [loHsTHE O TEOPHHU TEPEXOTHOTO COCTOSHUSI.

6. Karanu3. 'oMOreHHBII U TreTeporeHHbId KaTanus. JHEpreTHUeCKUui Mpouib KaTaJIuTHYeCKON
peakiun. OcoOEHHOCTH KaTAIMTHYECKOH aKTHBHOCTH (epMEHTOB. YpaBHeHHe Muxasnuca-MeHTeH |
€ro aHaJms.

Tema 5. OCHOBHBIEC THIIBI XHMHYECKHX PABHOBECHH H NPOLECCOB B KU3HEAEATETbHOCTH.

1. OCHOBHBIE THUIIBI XUMHYECKHX PAaBHOBECHI M MPOLIECCOB B ()YHKLIIMOHUPOBAHUH JKUBBIX CUCTEM.
2. [Ipotonutnueckue peakiuu. KOHKypeHIMs 32 MPOTOH: HM30JIMPOBAHHOE W COBMEUICHHOE
NPOTOJITHYECKHE paBHOBecHs. OOMIasi KOHCTaHTa COBMEIIEHHOTO MPOTOJIUTHYECKOTO PAaBHOBECHSI.

3. Bydpepnoe neiictBue. bydepHble cucTeMbl  KpoBH: ruapokapOoHaTHas, (ocdarHasi,

FCMOI‘HO6I/IHOBaH, IIPOTENHOBAA. ITousTHE O KMCIOTHO-OCHOBHOM COCTOSTHHH OopraHusma.



4. [lpuMeHeHHEe peakyKu HeWTpanu3anud B (papMakoTepanuH: JIEKapCTBEHHBIE CPEJICTBA C
KHACJIOTHBIMUA U OCHOBHBIMHU CBOWCTBaMH (TUAPOKAPOOHAT HATPHS, OKCHJ] ¥ TIEPOKCH/I MarHusi, TPUCaMUH
u 1p.)

5. I'eteporeHHble peakiuu B pacTBOpax 3JeKTpoiauToB. KoncranTta pactBopumocTr. KoHKypeHIus
3a KaTMOH WIIM AaHWOH: W30JMPOBAHHOEC W COBMEIICHHOE T'€TEPOTCHHBIC PABHOBECHS B PACTBOPAx
3NeKTpouTOB. OO0IIasi KOHCTaHTa COBMEIIEHHOTO TETePOreHHOr0 PaBHOBECHSI.

6. YcnoBus 00pa3oBaHUs U PACTBOPCHHsS OCAJIKOB. Peakiuu, jexaiue B OCHOBE 0Opa3oBaHUS
HEOPraHMYeCKOro  BellecTBa  KOCTHOW  TkaHW  rujapokcuadocdara  kampnus.  MexaHU3M
(GyHKIIMOHUpPOBaHUS  Kambimii-pochaTrHoro  Oydepa. SBmenme wm3oMopdmsma: 3aMelieHHe B
ruapokcuadocdare Kamblysl THAPOKCHI-UOHOB Ha MOHBI (DTOpA, MOHOB KNSl HAa MOHBI CTPOHIIHSL.
OCTCOTPOITHOCTh METAJLIOB.

7. Peaknmu, nexamue B OCHOBE OOpa3oBaHMS KOHKPEMEHTOB (IIOYEYHBIX KaMHEH): ypaTos,
OKCaJIaTOB, KAPOOHATOB.

8. [IpuMmeHeHue XJI0pKIa KaIblUs U CyJib(ara MarHus B Ka4eCTBE aHTHIOTOB.

9. Peaknun 3amemenus aurangoB. KoHCcTaHTa HECTOMKOCTH KOMIUIEKCHOrO MoHa. KoHKypeHnus 3a

JUraHx WIA 3a KOMIUIEKCOOOpa3oBaTellb: H30JIMPOBAHHOE M COBMELICHHOE PaBHOBECHS 3aMELICHUS
nurannoB. OOmas KOHCTAaHTa COBMEIICHHOTO paBHOBECHS 3aMeEIleHHsl JuranjgoB. HHepTHeie u
naOWIIbHBIE KOMIUIEKCHI.

10. [IpencraBnenns o CcTpoeHHH MeTALTOPEPMEHTOB W JIPYTHX OMOKOMIUIEKCHBIX COEIWHEHHI
(reMOrnIO0MH, TUTOXPOMBI, KoOamamuHbl). DUINKO-XMMUYECKHE NPUHIMUIBI TPAHCIIOPTa KHCIOPOna
reMorinoOnHOM. MeTaslo-NuranHbIi TOMEOCTa3 U MPUYUHEI €0 HapYIICHHS.

11. MexaHu3M TOKCHYECKOT'O JEHCTBHS TSKENIBIX METAJIOB U MBILIbSIKA HA OCHOBE TEOPUH KECTKUX
1 MATKuX kucnot u ocHoBanuii (CKMKO). TepMoauHaMuueckue MPpUHIHIBI XeTaTOTePaIum.

12. TepMoauHaMUUECKUEe TNPHUHLUIBI XelaroTepanuu. MeXaHH3M IUTOTOKCHYECKOTO JeHCTBUS
COEIMHEHWN TIaTHHBI.

13. OKHCIUTETHHO-BOCCTAHOBUTENBHBIE  (PEIOKC)  peakuuu.  MexaHW3M  BO3HHKHOBEHHS
3JEKTPOJHOTO W  peAoKc-ToTeHIuanoB. YpaBHeHue Hepucra-lIlerepca. CpaBHuTenbHasT cuHiia
OKHCTIHTENeH 1 BOoccTaHOBUTENEH. [IporHo3upoBaHne HaNpaBJICHUS! PEIOKC-TIPOIECCOB MO BEIHYHMHAM
PEIOKC-TIOTCHLIUAIOB.

14. KoHcTaHTa OKMCIMTENBHO-BOCCTAHOBUTEIBHOTO Tpoliecca. BiusHUE TUraHIHOTO OKPYKEHHS
HEHTPAJILHOTO aTOMa Ha BENWYHMHY PeoKc-TIoTeHIrana. OU3nKo-XxMMUYECKUe MPHUHIUIBI TPAHCIOPTa
3JIEKTPOHOB B 3JEKTPOHOTPAHCIOPTHONW Lenu MHUTOXOHApHH. OOmue mnpeacTaBieHHS O MEXaHU3Me
JIeHCTBUS peoKC-0y(EpHBIX CUCTEM.

15. Toxcuueckoe neiicTBUE OKHCIUTENEH (HUTPAThl, HUTPHUTHI, OKCUABI a3oTa). Obe3BpexuBaHUE
KHACIIOpOJla, IEPOKCHMAA BOAOPOAA U  CyNEpPOKCHA-MOHA. lIpuMeHeHHMe peloKc-peakuuii  ams
JETOKCHKAIIHH.

Tema 6. CTpoeHue aTOMa U XUMHUYECKAS CBA3b.
1. Crpoenue anexktpoHHOI 000m0uKkH aroma 1o H. bopy u O Pesepdopay.
2. KBaHTOBO-MexaHHYeCKas MOJICIb CTPOCHHUS aTOMA.
3. VYparuenwue llpenunrepa. [ToHsTHE 0O KBAHTOBBIX YHCIIAX.
4. Dnextponorpaduueckue Gopmyisl atoMoB. [Ipasuno Kieukosckoro. [punnun [Naymu. [Ipasuno
XyHpa.
5. PaszBuTHe mpencTaBieHni O IPUPOJE XUMUIECKOH CBSI3H.
6. T'eoMeTpusi CBSI3HM U MOJICKYJIBI.
TeMmbl yCTHBIX pedepaTUBHBIX COOOIIECHUH U MTPE3EHTAH MOTYT OBITh MPEIOKEHBI IPENoaBaTesieM 3
BBIIICTIEPEYNCIEHHOTO CIHCKa, a TakkKe OOydJalommMcs B TOPSAKE JUYHOM WHUIMATHBHI 110
COTJIACOBAHUIO C MpeToAaBaTeIeM
2.3. IlepevyeHb CUTYALIMOHHBIX 3224 VISl TEKYLEr0 KOHTPOJISI yCIIeBAeMOCTH
Tema 1. « BBenenune. Xumuueckne 1 pU3NKO-XUMHUYECKHE METOAbI HCCIE0BAHUSA B MeHLIIMHE U
onoaorum».
3amaya Nel: B cmecu okcuma azota(l) m okcuma azora (Il) uncino monekyn B 2,8 pa3a MeHbIIe
yucia aTOMOB. Berumncnure 00bEMHBIE 10T T'a30B B CMECH.
Pemenne: ITycts N(N20) = x mose  N(NO) = y Mot
Torma xomn4ecTBO BemiecTBa BceX aTOMOB paBHO 3x+2y. IIOCKONBKY KOJMYECTBA BEIIECTB
aTOMOB U MOJIEKYJI IPONIOPLMOHATIBHO YHCIY aTOMOB M MOJIEKYJI, OyZIeT CIIpaBEeAJIMBO COOTHOLICHHUE :
3x 2y \x +y =2,8



N20 — X MOJIb MOJIEKYJT; 3X MOJIb aTOMOB

NO -y Moub MoOJIeKyJT; 2y MOJIb aTOMOB

CymmMa: (x + y)Monb MoJekyr; (3Xx + 2y ) MOJb aTOMOB
[IpeoOpasys moay4YeHHOE BRIpAKEHHE, MToJydaeM X = 4y
Berarciium 06b6éMHYT0 1010 okcuza azora (1):

d(N20) = n(N20)/ (n(N20) + n(NO))

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

Takum o6pazom, ¢ (N20) =80%; ¢ (NO) =100-80= 20%

3agaua Ne2: 33,6 nm cMecu yrapHoro rasa M YrIEKHUCIOrO rasa HMMEIT maccy 48 rpaMm.
PaccuuTaiite 00EMHBIE U MaCCOBBIE O KOMIIOHEHTOB B CMECH.

Pemenne: O003HaUMM 4Yepe3 X MOJb KOJHYECTBO YrapHOTO raza W 4epe3 y MOJb KOJIHYECTBO
YIIJIEKHUCIIOTo rasa.

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

A macca CO, B ecmecu coctaBut: M(CO,)= n(CO,)*M(CO,) = 44y

OO0OBEM, 3aHMMaEMbIH ra3aMu, MOKHO MOICUYUTATh:

V =Vm*m/ M

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

B ycrmoBun 3ama4un 1aHel CyMMapHbBIE Macca M 00bEM CMECH, CIIEIOBATEIBHO,

28x + 44y =48

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

[Tonyunnace cucremMa ypaBHEHHMH ¢ ABYyMsl HeU3BeCTHbIMHU. Pemias e€, mangém: x=1,125; y =
0,375 . Jlamee HaxoauM MacChl KOMIIOHEHTOB B CMECH:

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

m(CO2)=44y=16,5T

Teneps HeTpyaHO paccuntaTh MaccoBble fonu CO u CO2 , yuutbiBas, 4TO 48 I' COCTaBISIOT
100 %, Torga

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

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

Tenepsb paccuntacM 00bEMHBIE TOJH T'a30B B CMECH :

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

$(CO)=1,125:1,5= 0,656 mmu 65,6%

$(C0O2)=0,375: 1,5 = 0,344 wnu 34,4%

3amaya Ne 3. Ilpu B3ammonerictBuu okcuza azota (Il) ¢ kucmopomom u3 AByx 0ObEMOB OKCHIA
aszora (1) u oxmHoro oO6BEMa KuCIOpOAa MOMydYarOTCs ABa 00bEMa HOBOrO rasa. YCcTaHOBUTE (GOPMYIy
obpasytomerocs rasa.

Pemrenune: Tak kak B paBHBIX 00BbEMax Tra3oB NPU NPOYUX PABHBIX YCIOBUSX COAEPKUTCS
OJIMHAKOBOE YHCJIO MOJIEKYJ, TO M3JaHHBIX 3a/a4d HEMOCPEICTBEHHO BBITEKAET, UTO KaKIble 1B
MoJieKyJbl okcuza azora (1) , B3auMoaecTBys ¢ OJJHOM MOJIEKYJION KUCTIOPOAa, 00pa3yeT JIBe MOJIECKYJIbI
HOBOTO Ta3a.

O06o03HauuB cocTaB MoJIeKysl oOpasyromerocst raza ¢opmynoii  NXOy , MOXHO BBIPa3HTh
MPOUCXOSIYIO PEAKLIUIO YPABHEHUEM:

2NO + 02 = 2NxOy

[Toacuer yncna aTOMOB a30Ta U KUCJIOPOJa B JIEBOM YacTH ypaBHEHHsI ITOKa3bIBAET, YTO B COCTAB
JIBYX MOJIEKYJ HOBOTO rasa JOJDKHBI BXOJUTH JIBa aTOMa a30Ta M YeThIpe aroMa KUCIOpoAa, T.€. UTO
MOJIEKYJIa €ro COCTOUT W3 OJJHOTO aToMa a30Ta M JBYX aTOMOB Kuciopoja. CienoBaTtenbHo, GopMyiia
raza: NO2 .

3amaua Ned: [lpu ropennn merana CH4 oOpa3syercst yriekucislid ra3 U BoasHON nap. KakoBsl
OTHOIIICHUSI MEXIy 00bEMaMH yYaCTBYIOIIUX B PEAKI[UH T'a30B, €CIIM OHU M3MEPCHBI MPH OJJMHAKOBBIX
yCIIOBUSIX?

Pemenue: Ilpu momHOM cropaHuu MeTaHa Ha KaXIyl0 €€ MOJIEKYJTy PacXOAYIOTCS IBE MOJICKYJIbI
KHCJIOpOJIa B pe3ysIbTaTe Yero o0pazyercsi 0OJHa MOJIEKyJa YIIIEKHUCIIOT0 Ta3a U JBE MOJIEKYJIbl BOJSHOTO
napa:

CH4 + 202 = CO2 + 2H20

OTO 3HAYUT, YTO M3 OJHOTO 00BEMAa MeTaHa U JABYX OOBEMOB KMCIOpOJA MOJIYYalOTCS 1B
00bEMa BOJISTHOTO Tapa U OJTUH 00BEM YTIIEKHUCIIOTO Ta3a, H3MEPEHHOTO MPHU TEX KE YCIOBHUSX.



ITo 3akony [I'eii-JItocaka TpW TIOCTOSHHOM MJaBJICHHH OOBEM Ta3za M3MEHSACTCA IIPSMO
MIPOTIOPITMOHATLHO abcomoTHON Temmeparype (T):

VIN\T2 = V2\T2 wm V\T = const

P = const (u306apuyeckuii mporecc)

3amaua No5: Ilpu 27 rpamycax C o6béM raza pasen 600 mu. Kakoit 06béM 3aiiMeT Ta3 mpu 57
rpagycax C, ecnu gaBieHue OyIeT 0CTaBaThCs MOCTOSHHBIM?

Pemenue: O003Ha4MB HCKOMBIH 00BEM depe3 V2, a COOTBETCTBYIOLIYIO €My TeMIIepaTypy depes
T2. Ilo ycmoBwuro 3ama4n:

V1=600 mx

T1=273+27=300 K

T2=273+57=330 K

[ToacTaBunsist 3T 3HaUEHUA B BhIpaXkeHUe 3aKoHa [ eii-JIrocaka, momydnm:

60\300 = V2\330 , oTkyna

V2 =600*330\300 = 660 mu1.

3amayga Ne6: MimeroTcst 1Ba cocyna, 3alIOTHEHHBIX CMECSIMH Ta30B: a) BOJOPOIOM U XJIOpOM; O)
BOJIOPOAOM | KHCIOpogoM. Kak m3mMeHHWTCsS maBlieHHe B COCynax IMpH MPOMYCKAHWU Yepe3 3TH CMEeCH
3IEKTPUIECKON UCKPBI?

Pemenwue: [Ipu mporryckaHny UCKPHI Ta3bl PEArupyIOT IO CIEIYIOIINM YPaBHEHHSIM:

H2 + Cl2 = 2HCI (1)

2H2 + 02 = 2H20 @)

U3 ypaBuenus peakuuu (1) BumHO, uto 1 Monbs Bomopona u 1 Moib Xjopa oOpa3yloT 2 MoOJb
xyopoBonoponaa. CrieoBaTebHO, KOIMYECTBO BellecTBa ( B MOJISIX) rasza mocie peakuuu (1) ocrtaéres
0e3 n3MeHeHus1, 00bEM ra30BOi CMECH TaKXKe HE MEHSETCS, TI0O3TOMY U JIaBJICHUE B COCY/IC HE MEHSETCH.

KonuuecTBO BemiecTBa raza Imocie OKOHYaHMs peakiuu (2) ymeHbmaercs B 1,5 pa3sa,
ClIeTOBaTeIbHO, U3MEHUTCSA U IaBlieHHe. B ycrmoBun 3ajaun HaMepeHHO HE OTOBOPEHO,

[IpuBoguTCS TN CMECh K HOPMAaJbHBIM yCIIOBHSIM MU HET. J[J1s1 0TBeTa Ha MOCTaBIEHHBIA BOIPOC
9TO HECYNIECTBEHHO: JOMYyCTUM, 4YTO CMECh OCTAaHETCS NpU BBICOKOM Temrmeparype, Torna
oOpa3oBaBIascsi Boja OyAeT HAaXOAWTHCS B MapooOpa3HOM COCTOSHMU M JIaBJICHHE TOCHE DPEaKIUH
YMEHBIIUTCS ISl CTEXHOMETpUYEecKord cMecH B 1,5 pa3a, kak ObUIO MOKAa3aHO BHIIIE; €CIIHA K€ CMECh
Oyzer TpuBeleHA K HOPMAJBHBIM YCJIOBUSIM, JaBlieHHE cCMecH emé Oosiee YMEHBIIUTCS 3a CYET
KOHJICHCAIlMH [1apOB BOJBI.

3AKOH BOIJISI- MAPHOTTA

[Ipu mocTosHHOW Temmeparype MHaBlIeHHWE, IMPOU3BOAMMOE JaHHOW MAaccod Trasza, oOpaTHO
MPOTNOPIUOHAILHO 00BbEMY Ta3a:

P2\P1 =V1\V2 wmu PV = const

T = const (M30TepMUYECKHIA TTPOIIECC)

Tema 2. «@U3UKOXUMHS TUCTIEPCHBIX cUCTEM U pacTBopoB BMC»»

3asaua 1. Kakoii o6bem 0,001 H. pactBopa BaCl, namo no6asuts k 0,03 11 0,001 H. pactBopa K,CrO,,
YTOOBI MIOJYYUTh ITOJIOKUTENBHO 3apshkeHHbIe yacTullbl 3011 BaCrO,4? CocraBbTe hopMyIty MHUIIEIUTBI
30iis1. Kakoli 13 nmepeyncienHbIX AJIEKTPOIMTOB OyieT 001a1aTh 6osiee CUIIbHBIM KOATyTHPYIOIIHM
JIeHCTBHEeM: XJIOpU Kanus, cynbdat kamus uinu pocdar kanms. [loscHuTe BEIOOD.

Pemenne. 3amunieM ypaBHEHHE PeaKIiy, TPOTEKAIOMIEH IPH CIIMBAHUU ABYX_PAaCTBOPOB:

BaCl, + K,CrO4 = BaCrO,4] + 2KCl Haiinem Heobxoaumeiii 00beM BaCl, mpu ycmoBum, uto BemecTsa
Yy4YacTBYIOT B PEaKLUH B CTEXHOMETPHUYECKOM COOTHOLICHUH, UCIIONB3YS «30J0TOE MPABUIIO aHATTUTUKI:
CKZCrO4'VK2CrO4 = CBaCIZ'VBaCIZ HOI[CTaBI/IM B BBIPAXKCHUC U3BCCTHBIC 3HAUCHU:

0,001-0,03 =0,001-Vgaciz, oTkyma Vgacp=0,03 1. Ha moBepxHOCTH 00pa30BaBIIETOCS 30151
aJICOpOHUPYIOTCSI MOHBI, BXOJISIIHNE B €T0 COCTAB U HAXOJSIINECs B pacTBOpe B U30bITKE. UTOOBI OITYIUTh
«+» 3apsKeHHbIe YacTUIbI 30111 BaCrO, Ha ero oBepXHOCTH JOJDKHbI a1cOpOHPOBATHCS HOHBI Ba™.
Takum 00pa3zom, B pacTBope nomkeH 0biTh n30bITok BaCl, mo cpaBrenuto ¢ K,CrO,4 1.€. k 0,03 710,001 H.
pactBopa K,CrO4 Heooxoaumo no6aButs 6osee 0,03 1. 0,001 H. pactBopa BaCl, T.x. yacTuiipl 305
3apsKEHBI TIOJIOKUTENBHO, TO K HUM OYyAyT NPUTITUBAThCS OTPULATEIBHO 3apsbkeHHble HoHbI Cl
.®opmyia MuLensl 30515 OyAET BRITIISACTE CIEIYIOIM 00pa3oM:

[(BaCrO4)m-nBa®*, 2(n-x)CI]**-2xCI—
Kakoit n3 nepednciieHHBIX 3JEKTPOIUTOB OyIeT 00J1aiaTh 00Jiee CHIIBHBIM KOAryJIHUPYIONINM JeHCTBHEM:
XJIOpHUJ Kanus, cynbdatr kanus uiu gocdar kanus. [losicaute BeiOop. Koarynsuro 30515 BEI3BIBAET TOT
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U3 MOHOB JI00aBIISIEMOTO AJICKTPOIIUTA, Y€ 3apsi/i POTUBOIIOIOKEH 3aps Ty KOJUTOMIHON YACTHIIBI.
Koarynupyromiast crtocoOHOCTs HOHA TeM OOJIBITIE, YeM OOJIBITIC €T0 3apsil.
K*Cl, K,'S0,%, K;'PO,* JomycTuM, 4TO KOAryJIsIIUio 30715 BBI3BIBAIOT KATUOHBI, TOTa BCE
NpUBEACHHBIC COCTUHEHUS 001a1al0T OIMHAKOBBIM KOATYJIMPYIOIIUM AeicTBHeM. Eciu xe koarynsnus
307151 BBI3BaHAa aHUOHAMHU, TO 00Jiee CHITFHBIM KOAryJIupYIOMINM JeiicTBueM Oyaet obianatek dpocdar
kamust KsPOy, T.K. dochar-noH uMeeT HanOOIBIIHIA 3apsil.
3amaya 2. 301 Zn(OH), nonyyen npu B3aumoneiictBun pactBopoB KOH u ZnCl,. CocraBbre hopmyiy
MUIIEIUTBI 30JI51, €CJTH TIPOTUBOMOHBI JIBIXKYTCS B AJIEKTPHUYESCKOM TToJie K Karony. Kakoii u3
TIEPEYHCIICHHBIX DIICKTPOIUTOB OyJIeT 001aaaTh 0oliee CHIILHBIM KOATYIIMPYIOIIUM JISHCTBUEM: alleTaT
KaJjus, cynbdaT HUKens Wi cynbgat xpoma. [losicaute
BBIOOD. Pemienue. 3anuiieM ypaBHEHUE peakiluu,
MPOTEKAIOLLEH MPU CIIMBAHUU JIBYX PaCTBOPOB:

2KOH + ZnCl, = Zn(OH),|+ 2KClI
IIpu o6pazoBanmu 301151 Zn(OH),, Ha €ro MOBepXHOCTH afACOPONPYIOTCS MOTEHITHATIONPEICIISIONINE
WOHBI, BXOJSIINE B €70 COCTAaB M HAXOMSALINECS B pacTBOpe B M30bITKe. Jlajee, K sapy MPUTSATUBAIOTCS
MPOTHUBOIIOJIOKHO 3apsKEHHBIE HOHBI — IPOTUBOMOHEI, KOTOPbIe KOMIIEHCHPYIOT 3apsia TBEpAOoH (a3l 1
00pa3yIoT aJcoOpOIMOHHBIH clloi. [IpoTHBOMOHAME OYAYT CIYKUTh, HOHBI, COACPIKAIIUECS B PACTBOPE,
HO He BXOJISIIUE B COCTAB arperata. [10 yCIOBHIO 33]ja4H, IPOTUBOMOHBI IBUKYTCS K KaTOAY, 3HAYHT,
OHU 3apsDKCHBI TTOJIOKHUTENBHO, a MOTEHIIMAIONPENEIIONINe HOHBI OYIyT 3apsyKeHbI OTPULIATENILHO. B
HaIlleM MPUMEpe, B KAYeCTBE MOTCHIHATIONPEACISIIOINX HOHOB OYIyT BBICTYNATh THIPOKCHI-MOHBI. B
pesynbrare, (Zn(OH),)m ¢ ancopbupoBantbiM cioeM OH — mproOpeTaeT OTpHIATEIbHbIIH 3apsi.
[IpoTrBoMOoHaMH ciykat HoHbI K*. dopMy1a MUIETb! 30115 Gy/IET BBIMISIETH CIIEAYIONUM 00pa3oM:

[(Zn(OH);)mnOH -, (N-X)K'T"-xK*
Kakoit n3 nepednciieHHbIX 3JCKTPOIUTOB OyeT 00N1a1aTh 60Jee CHILHBIM KOAryJTHPYIONHM JCHCTBHEM:
areraT Kanusi, cyibdat Hukenst uin cynbdat xpoma. [losicaute BeiOop. Koarymsmmio 30515 BBI3BIBA€T TOT
13 MOHOB JI00aBIISIEMOTO AIIEKTPOJINTA, Y€l 3apsi/i MPOTUBOIIONOKEH 3apsiy KOJUIOMIHOW YACTHIIBL.
Koarympyiolmas criocoGHOCTh HOHa TeM Gonbiie, geM Gombie ero 3apsa. CHiCOO K, Ni**'SO,7,
Cr23+(SO4)3* JlommycTrM, 9TO KOATryJISIIUEO 307151 BBI3BIBAIOT aHUOHBI, TOT1a HAOOIBIITIM
KOaryJIupyIouM AeicTBreM 00manaroT cyabhar uukens NiSOy4 u cynbdar xpoma Cra(SOy)s. Ecnn ke
KOAryJsiiius 30J1s1 BbI3BaHa KATHOHAMH, TO 00Jiee CHITLHBIM KOATyJIUPYIOIIUM JCHCTBHEM OyIeT 00Ia1aTh
cynbdat xpoma Crp(SO,)3, T.K. HOH XpoMa HMeeT HauOOIbLIN 3apsiI.
3amaua 3. 30516 MQ3(PO,), moayuen npu qobasnernn k 0,015 1 0,002 u. pactopa NasPO, 0,005 i 0,004
H. pactBopa MgCl,. Ykaxwure hopmyiny munemis! 30is. Kakoit n3 nmepeuncieHHbIX 3JeKTPOTUTOR OyaeT
00anath 0oJiee CHIIBHBIM KOATYJIMPYIOIINM JISHCTBUEM: XJIOPH] KaITUsl, CYIb(aT MEIH WA HUTPAT
amomunwust. [TosicHUTE BHIOOD.
Peunrenue. 3ammiieM ypaBHEHHE peaklluy, NPOTEKAIONICH P CIIMBAaHUH JIBYX PACTBOPOB:
3M(gCl, + 2NazPO, = Mg3(PO,),| + 6NaCl Ompexenum KoMuecTBa y4acTBYIOIINX B PEAKIIUH BEIICCTB:
C.=n/V  n(NagPO,)= C,-V =0,002:0,015 = 0,00003 Mo
n(MgCly)= C,-V = 0,004-0,005 = 0,00002 moJb
Kak BuiHO 13 pacueroB, B u30biTke NazPO,, 3HauNT, B KauyecTBE MOTEHIIUATIONPECIISIOIINX HOHBI, T.€.
FIOHOB, BXOJIAIIIIE B €0 COCTAB M HAXOMSIINECS B PACTBOPE B M30bITKe, BhICTYMa0T PO,”. Jlanee, K sapy
NPUTATUBAIOTCS IPOTHUBOIIOIOKHO 3apsKEHHBIE HOHBI — IIPOTUBOMOHBI, KOTOPBIE KOMIIEHCUPYIOT 3apsijl
TBepI0H (a3bl U 00Pa3yIOT aJCOPOIMOHHBIN ClI0H. [IpoTHBOMOHAMH OYIYT CIIY)KUTh, HOHBI,
coziepKalliuecs: B pacTBOpE, HO He BXOJAIIHUE B cocTas arperata — Na*  ®opMyiia MULIEILIBI 307151 Oy1eT
BBITJIAJETD CIEAYIOIUM 00pa3oM:

[(Mg3(PO4),)m-nPO,*, 3(n-x)Na']*-3xNa*

Kakoii u3 nepeuncineHHbIX 3JeKTPOIUTOB OyaeT 00nangars 0oiee CHIIBHBIM KOATYJIMPYIOIUM IeHCTBUEM:
XJIOPUJT Kalus, Cylbhar Mein Wi HUTpaT amoMuuust. [Tosicaute Bei0op. Koarysisiunio 305151 BBI3bIBACT
TOT U3 HOHOB JI00ABIISIEMOT0 3JIEKTPOIIUTA, Yei 3apsiJl MPOTHBOIOIOXKEH 3aps/Ty KOJUIOMTHON YacTHIIHI.
Koarynmupyromast crioco6HOCTb HOHA TeM GoJIbIie, ueM bonbiue ero 3apsa. K'Cl™, Cu**S0O,7,
AIF*(NOz);~  JlomycTnM, 4To KOAryJIsIHIO 30715 BHI3BIBAIOT KATHOHBI, TOrd HAHOOIBIIAM
Koaryaupyromum aetictereM obmamaet nurpat amomuaus Al(NOsz)s, T.K. noH AI¥" umeeT HauGobIIHiL
3apsi. Ecnm ske Koarynsius 300151 BRI3BaHa aHKOHAMH, TO 00Jiee CHIIbHBIM KOAryJIMPYIOIIUM JIEHCTBHEM
Oynet obnmanate cynabdar Mean CuSOy, T.K. CyIb(paT-uoH UMEET HanOOIBIINH 3apsi.
Tema 3. «j1eMeHTbI XUMUYECKOH TePMOAHUHAMHKI

0
3anaga 1. PaccunraiiTe BenmuunHy AS xp JUIS TIpolecca



Na,O(r) + H,0(x) — 2NaOH(r)

,ACIIOJIb3Ys 3HAYCHUA CTaHOAPTHBIX BHTpOHPIﬁ BCIIICCTB.

0 —_ .
Pemenue: Hcnonp3ys copaBOYHBIE TaHHBIE S"(NaOH) =64,16 [bx/ (moms K) ,

S°(Na,0) =75,5 Ix/(moms -K) S°(H,0) =70 i/ momb K)

AS%595 = 2:S%(NaOH) — [S°(Na,0) + S°(H,0)] =
264,16 — (75,5 + 70) = —17,18 JIx/K.

0
,paCCUUTHIBAEM AS 20 :

0
OTBeT: 3HTPONUS YMEHBIIAETCS. AS xp = —17,18 Ix/K.

0
3amaua 2. Paccunraiite n3MeHeHne sHeprun I nooca (AG 298)) s mpornecca

+ = .
NaZO(T) HZO()K) 2NaOH(7) 0 3HAYCHUSIM CTaHAAPTHHIX dHepruii [ mo6ca oOpa3oBaHus
BemiecTB. BO3MOXKHO T caMOTPOU3BOIFHOE MTPOTEKAHHIE PEAKINH TP CTAaHAAPTHHIX yCIoBHsIX U 298 K?

_ 0
Pemenwue: [lpucrangapTHBIX yCIOBHIX (T =298K ) AG 208 MOJKHO PaccuuTaTh Kak pa3HOCTh
cymmMmapHo# 3Heprun [ ' mb6ca o0pa3oBaHUs IPOAYKTOB pEakiiui 1 CyMMapHOH 3Heprun [ mbo6ca
00pa3oBaHMs UCXOJHBIX BEIIECTB, C YIETOM CTEXHOMETPHUIECKUX KOID(HUIIEHTOB.

0 —
Heobxomumble cripaBOYHBIC JaHHEIE: AG"r(NaOH) =- 3811 /lx/mor .
AG% (Na,0) = —378 kJlx/moub, AG’% (H,0) = —237 kJlx/Moib
AG%g5 = 2-AG’% (NaOH) — [AG% (Na,0) + AG’; (H,0)] =
=2:(-381,1) — [-378 + (-237)] = -147,2 kJUx.

0
3uaucrne AG 298 OTPHIIATENILHO, TIO3TOMY CaMOIPOU3BOJIBHOE MIPOTEKAHUE PEAKIIMU BO3MOXKHO B
npsiMOM HanpasiieHud. OTBET: BO3MOXHO; —147,2 kJIxk.

Na,O(1) HZO(H(),

3anaua 3. CocTaBbTe TEPMOXUMHUYECKOE YPABHEHUE PEAKLIUN B3aUMOIEHCTBUSA

€CJIM TIPH 3TOM obOpasyeTcs | Moib NaOH(r)
YKa3aHHOE B TEPMOXMMUYECKOM yPaBHEHUH.
Pemenue: KoapdunueHTs B TEPMOXUMHYECKOM YPaBHEHHN UMEIOT cMbICT Moieil. [loaTomy
JIOITyCTUMBI IpoOHBIE 3HaUeHHS KO3(D(UIIMEHTOB U 1 MOJIb THAPOKCHAA HATPHUS MOXKET 00pa30BaThCs M3
1/2 mons okcuna Hatpus u 1/2 monst Boqel. B pesynbrare pacdyera BBISICHEHO, YTO IPU 00pa30BaHUU 2

NaOH(T)

. B oTBeTe mpuBemuTe KOINIECTBO TEIIOTHI (Q),

0
B JJaHHOM peakuuu Boiaensercs 153,6 kI TemioTsl, AH "9 =—-153,6 xJIx.

[ToaTomy mpu o6pazoBanuu 1 MoJb NaOH(r) KOJIMYECTBO BBIJICIMBIICHCS TEIJIOTHI Oy/eT B 2 pa3a
MeHbIIIE, T. €. 76,8 kJ[. B TepMoxuMuueckoM ypaBHEHHUH KOJUYECTBO BBIACISIONIEICS TEIUIOTH

1/2 Na,Ol(r) +1/2 H,00x) > NaOH(r) + 76,8 k[

MoJIei

YKa3bIBAIOT CO 3HAKOM ILTIOCH:
Otset: Q = +76,8 xJIk.

Tema 4. «IeMeHTbl XUMHUYECKOH KHHETHKID)

3anava 1. Bo ckombko pa3 u3aMeHUTCs cKopocTh IpsiMoit peakiun No(r)+3H,(T) = 2NH3(1), econ
JaBJICHHE B CHCTEME YBEIUYNTH B 2 pa3a?

Pemenne. YBenuueHre naBIeHNs B CUCTEME B 2 pa3a paBHOCHIBHO YMEHBIIEHHIO 00beMa CHCTEMBI B 2
pa3a. [Ipu 3TOM KOHIIEHTpAIH pearupyroiix BemecTB Bo3pacTyT B 2 pa3a. CoryiacHoO 3aKOHY JEHCTBUS
Macc, HauaIbHas CKOpocTh peakimy pasHa V,=K-[N,]-[H2]’. [loce yBemmuenns napnenns B 2 pasa
KOHIIEHTPALMX a30Ta U BOJOPOAA yBEIHUaTcs B 2 pa3a, U CKOPOCTh PEaKLMH CTAHET paBHA
Vi=k-2[N3]-2°[H2]*=k-32[N,]- [H2]*. OtHomIeHNE V, /V, TTOKa3BIBACT, KAK H3MEHHTCS CKOPOCTh PEAKIIHH
nocie u3MeHenns aasiaenns. CrrenoBatebHo, ViV, =k-32[N]-[Ha]*/(k-[N2]:[H2]*)=32. Otser: ckopocts
peaxkuu yBenuuuTcs B 32 pasa.

3amaua 2. B peakmmm  C(T)+2H,(T) == CHy4(r) xoHIeHTpalui0 BOAOPOIa yMeHbIIWIH B 3 pa3a. Kak
M3MEHHUTCS] CKOPOCTh peakinn?

Pemenne. CoracHo 3aKoHy JefiCTBHS Macc, HauabHAs CKOPOCTh peakiuy pasHa V,=k-[H,]°. Tlocre
YMEHBIICHHs KOHIIEHTPALUK BOJIOPOJA B 3 pasa ckopocTs cTaneT paHa V,=k-(1/3)°[H2]* =1/9k[H.]%.
ITocnie m3MeHeHus KOHIIEHTPAIMH BOAOPOa CKOPOCTh U3MEHUTCS CIIEAYIONUM 00pazoMm:

ViV, =1/9k[H,]%/(K[H2]?)=1/9. OTBet: CKOPOCTH PEaKIMH YMEHBIIATCS B 9 pas.

3anaua 3. Bo CKONBKO pa3 BO3pacTeT CKOPOCTh PEAKIMHU MPHU MOBBILIEHMU TeMrepaTyphl ¢ 10 no 30°C
(y=3)?

Pemenue. [Tpu yBenuuenun temnepatypsi ¢ 10 10 30°C cKOpOCTh peakuu B COOTBETCTBUH C MPABHIIOM
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Baut-T'odda Bospacraet:Vo/vi=y@™™ rre t,=30°C, ,=10°C, a V, 1 Vi — CKOPOCTH PeaKLuy IIPU JAHHBIX
Temmeparypax. Homyaaem V,/v,=3%191°=32=9 r e, ckopocts peakiun yBemmautes B 9 pas. Otser: 9.
3anava 4. PapaoBecue peakin 2H,(1)+O4(T) = 2H,0(y ; AH<0 cmemaercs BrpaBo npu: 1)
MOBBIILICHUN TEMIIEPaTyphbl; 2) yMEHBIICHUN JABJICHUS; 3) yBETHMUCHUN IaBICHUS?

Pemenue. Bee Bemecta B cucteme — ra3el. B cootBercTBuu ¢ npuanunom Jle lllatense, moBeimeHne
JaBJICHUSI IPUBOIUT K CMEILLICHHUIO PABHOBECHS B CTOPOHY PEaKIMH, IPUBOISIICH K MEHbILIEMY
KOJINYECTBY MOJIEH Ta3oB, T.e. B cTopoHy oOpazoBanus H,O. CienoBarenbHo, MOBBIICHUE JaBICHHS B
CHCTEME CMEIAeT PABHOBECHE Peakny BIpaBo. OTBET: NPU YBEJINYCHUH JaBIICHHS.

Tema 5. «OCHOBHbIE TUIIBI XUMHYECKMX PABHOBECHI U NIPOLECCOB B KM3HEACATEIbHOCTI.

3amaua 1. MoXHO 11 IPUTOTOBUTE aMmmuadHeii 6ydep ¢ pH = 4,7, korna Ky (NH,OH) = 1,8 - 10°?
Pemenue: 1. Onpenensiem pK NH,OH:

K; (NH,OH)=1,8 - 10°pK =-0gK;=- g 1,8 - 10° =

(g 1,8-0g10°) =-0,26=5=4,74.

2. Onmpenensem unTepBan oydepHoro neiictus mo Gopmyne: pOH = pK + 1.

pOH =4, 74+ 1; pH = 3,74 -5,74. Otser: 3nauenue pOH = 4,74 Bxoaut B unrepsan pK 3,74 — 5,74,
MI03TOMY TaKOH aMMHUauHbIi Oy(dhep MOKHO IPUTOTOBUTE.

3anaua 2. [IpuBeauTe cxeMbl UCCOMUAINH U BEIPAKEHUS] KOHCTAHT HECTOMKOCTH CIEAYIOMINX
xommekcrbix noos: a) [Fe(CN)g]*: 6) [Ag(NH3)(H20)]"; B) [Cr(H20)6]*". Onpenenure crenens
OKHCJICHHS YKa3aHHBIX KOMIUIEKCOOOpa3oBaTeIIeH.

Peurenne: O603HAYNM CTENCHb OKUCIICHHS LICHTPATbHOTo atoma depes x: a) [Fe(CN)s]*;
x+6(-1)=-4 x=+2

[Fe(CN)s]* =Fe*" + 6CN~ K, = ([Fe*']: [CN"T°)/ [[Fe(CN)]*]

6) [Ag(NH3)(H.0)]";

x+0+0=+1 x=+1

[Ag(NH3)(H,0)]" = Ag™ + NHs + H,O K, = ([Ag']-[NHs]-[H20])/ [[Ag(NH3)(H20)]']

B) [Cr(Hz0)e]*"

x+6(0)=+3 x=+3

[Cr(H0)s]*" = Cr*" + 6H,0 K, = ([Cr’"]- [HO1°)/ [[Cr(H:0)e]]

3amaua 3. I[Ipu B3aumozeiicteun pacteopa [CU(NH3)4]Cl, ¢ pactBopom KCN obpasyercs conb
K,[Cu(CN),]. CocraBbTe ypaBHEHHE pEaKIMi U OOBSICHUTE MPUUHHY €€ MPOTEKAHMSI.

Pewienue.

[CU(NH3)4]C|2 + 4KCN = K2[CU(CN)4] + 2KCI + NH3

[Cu(NH3),]*" + 2CI~ + 4K + 4CN— = 2K* + [CU(CN),]* + 2K" + 2CI~ + 4NH;

[Cu(NH3)4]** + 4CN~ = [Cu(CN),]J* + 4NH,

W3BecTHO, YTO MMESI O/IMH U TOT K€ KOMIUIEKCO0Opa30BaTesb, IUAHUAHBIE KOMILUIEKCHI 00JIe€ yCTOWYHBEI
aMMHAaYHBIX. DTO MOKHO YBUETH 110 3HAYSHUSIM KOHCTAHT HECTOMKOCTH STHX KOMIUIEKCOB. [1onb3ysich
TabIMIel KOHCTAHT HECTOHKOCTH, OTIPEEIIUM:

K.([Cu(NHs),]*") =9,33-10"

K.([Cu(CN),]*)=5,0-107

KommekcHoe coeqiiHEeHNE TeM NpouHee, 4eM 0oJiee HU3K0e 3HAaYeHHEe MMEeT KOHCTaHTa HECTOUKOCTH. A
peaknus BCeria IpoTeKaeT B CTOPOHY 00pa3oBaHMs Oosee MPOYHOTro KOMIUIEKCa, TOATOMY JIaHHAs
peaKiysi BO3MOXKHA.

Tema 6. «CTpoeHHEe aTOMAa M XUMHYECKAS CBS3b).

3agaua 1. HanmumuTe smekTpoHHYI0 GopMyny aToma TexHenus. CKONbKO 3JeKTPOHOB HAaXoAuTcs Ha d-
MOOYPOBHE MPEANOCIEeIHET0 3JIeKTPOHHOro ciosi? K KakoMy 3JIeKTPOHHOMY CEMEHCTBY OTHOCHTCS
3JeMeHT?

Pemenne. Artom Tc B Tabnuue MeHneneeBa mMeeT mopsakoBelid Homep 43. CnenoBaTenbHO, B €ro
o0omnouke conepxutrcs 43 snexTpoHa. B amexkTpoHHOH (opMmyne pacnpeaeisieM HX IO IOILypOBHSIM
COTJIACHO TOPSIJIKY 3aroJiHeHusl (B COOTBETCTBHU C TIpaBHJIaMH KIIEYKOBCKOr0) M YYHTHIBas €MKOCTh
momypoBreil: Tc 15°25°2p®3s?3p°3d'%4s%4p°4d®5s®. TIpi 9TOM MOpSIIOK 3aIlONHEHHS MOLYpOBHE
cnenyromuii: 1s — 2s — 2p — 3s — 3p — 4s — 3d — 4p — 5s — 4d. [locnexnuii 3meKTpoH
pacnionaraercsi Ha 4d-moaypoBHE, 3HAYHMT, TEXHEIWH OTHOCHUTCS K ceMmelcTBy O-anmementoB. Ha d-
HOyPOBHE MPEAIOCIIEAHEr0 (4-r0) citos HaxoauTes 5 anektponos. Otset: 5, d.

3anava 2. Kakue BUIBI XUMUYECKOW CBSA3M UMEIOTCH B Mosiekyie NHyl ?

Pemenue. Monekysaa NHyl coctout u3 nonos NH," 1 I, Mex 1y KOTOpBIMU MMEETCsl MOHHAs CBA3b. B
vione NH,' 4eTwIpe CBA3M SBIAIOTCSA KOBAIEHTHBIMU MOJIAPHBIMH, IPUYEM OJIHA U3 HUX 00pa30BaHa 110
JOHOPHO-aKLIENTOpHOMY Tully. OTBET: MOHHAs, KOBAJICHTHAs MOJISAPHAs, JOHOPHO-aKIETITOPHAS.
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3amada 3. YKaXHATe TUTI THOpUAM3AIINN opOuTaiell 6opa B MoJiekyne BBrs.

Pemenne. B 00pa3oBanmy Tpex KOBAIGHTHBIX CBSI3€H Mk Ty OOPOM B aToMaMHu OpoMa yJacTBYIOT OJfHA
S- 1 ABe p-opOuTanu aromMa 60pa, CBOMCTBA KOTOPHIX pazanyaroTcs. [[oCKoJIbKY Bce XMMUYECKUE CBS3H B
Moutekysie BBr; paBHOIICHHBI, aTOM 0Opa moaBepraeTcs ruopuau3aiu. B Hell npUHUMAOT ydacTe
YKa3aHHBIC BhIIIE TPU OPOUTAIH BHEIIHETO MIEKTPOHHOTO ciiosi. CleloBaTeIbHO, TUIT THOPHIU3AIIH —
sp?. Otser: sp>.

2.4. IIpoBeneHue KPYrJaoro cToja: XuMus — Kak OCHOBOTIOJIAraromias TUCIUILTAHA JJIsl OCBOCHUS
Oymymie crienuanrbHOCTH

OIIK-7 TOTOBHOCTb K HCII0JIb30BAHUIO OCHOBHBIX (PM3MKO-XUMHUYECKUX, MATEMATHYECKHX M MHBIX
€CTeCTBEHHOHAYYHBIX MOHATHI U MeTO0B NPU pellleHUH NMPodhecCuOHAIBHBIX 32124

1 IlpuBectn mpuMeEpsl UCIONB30BAaHMS OCHOBHBIX XMMHUYECKHX IIOHATHH M METONOB B
podeCCHOHANBHOMN NS TEIFHOCTH

2. YMeTh NPUMEHITh XUMUYECKHE MOHATHS M METOBI IIPH PEIICHUN MPo(ecCHOHaNbHBIX 3a/1a4 (Ha
KOHKPETHBIX IPUMEPAX)

3 Brnanenne Meromosioruell MCIONB30BAaHMS XMMHYECKHX IOHATHH M METONOB — HEOOXOoIuMmast
COCTaBIISIIONIAsA MPAKTHYECKUX HABBIKOB IIPH PEUICHUH NMPOQECCHOHATBHBIX 3a1ad (TTOJTBEPIUTH
KOHKPETHBIMH MIPUMEPAMH)

3. [Ipome:KyTOUHASI aTTECTALMS MO JUCHUILIMHE (MOYJII0) BKJIIOYAET B cedsl 3a4eT
3.1. ®opma nMpoMe:KyTOUHON aTTeCTALMH — 3a4eT
Bomnpocsr k 3auery (OIIK-7):

1. OcHOBHbIE 3aKOHBI U MIOHSTHUSI XUMHU.

2. Oxcuppl. Knaccupukamms okxcumoB. CrmocoObl  monydeHus. Duszndeckue W XUMHUYECKHE
cBoiicTBa. [I[puMeHeHne OKCHUI0B B HAPOJTHOM XO3SHCTBE.

3. OcHoBanus. Knaccupukanus ocHoBanuii. CiocoObl monydeHusi. Ouznveckue U XUMUYECKHE
cBoiicTBa. [IpyuMeHeHne OCHOBaHUI B HAPOJHOM XO34UCTBE.

4. Comu. Knaccudukanus coneit. CriocoObl monydenusi. Ouznveckne ¥ XUMHUYESCKHE CBOWMCTBA.
[IpumeHeHue coneil B HApOJIHOM XO3SIICTBE.

5. Kucnotsl. Kimaccudukanus kucnot. Cioco0sl nosryuenus. duznveckre 1 XUMAYECKHE CBOHCTBA.
[IpumMeHeHue KUCIOT B HAPOJHOM XO3SIHCTBE.

6. Mopenu crpoeHHs aToma.

7. Bopna. Bona B npupoze. @usndeckne 1 XMMUYIECKHE CBOMCTBA BOJIBIL.

8. PactBopsl. XapakTepucTika pactBopos. IIpouecc pactBopeHusl.

9. CnocoObl BEIpaXXEHHUs COCTaBa PACTBOPOB.

10. T'uapaThl 1 KPUCTAIOTHIAPATHIL.

11. PactBOopuMOCTE. Mephl pacCTBOPUMOCTH BELIECTB.

12. Ocwmoc.

13. 3amep3aHue U KUTICHHE PACTBOPOB.

14. [aBnenue napa pacTBOPOB.

15. OcobenHOCTH pacTBOPOB COJIEH, KUCIOT M OCHOBAHUH.

16. Teopus 3JIEKTPOTUTHYCCKON AUCCOIHALINH.

17. Tlponecc aucconuanyy BEMIECTB.

18. Crenenp aucconuanuu. Cumna 37eKTPOITUTOB.

19. CpoiicTBa KHCJIOT, OCHOBAaHMH W COJIEH C TOYKH 3PEHUS TEOPUU DIEKTPOIUTUICCKOM
JTUCCOIIMAITHH.

20. Tucconmanus Bojbl. BogopoaHbliil mokaszarensb.

21. T'unponus conen.

22. CrernieHb OKUCIICHHS DJIEMEHTOB.

23. OKHCIHMTEIBHO-BOCCTAHOBUTENIbHBIE peakunu. Anroput™ coctasienus OBP. Knaccudukarus
OBP.

24, Tunbl XUAMUYECKHUX PEAKITUI.

25. AMboTepHbIe THIPOKCH/IBI 1 OKCHJIBL.
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26.
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

OCHOBHBIE TUIIBI XUMHUYECKOH CBSI3H.

Mertannsl. ®u3nyeckue CBONCTBA METAILIOB.

Hemerannsl. O6mas xapakTepucTHKa HEMETAJUIOB.

Crpoenue 31eKTpoHHOH 0bosiouku aroma o H. bopy.

KBaHTOBO-MeXaHMUYECKAs MOJENb CTPOCHHS aTOMA.

Vpasuenue llIpenunrepa. [loHATHE O KBAHTOBBIX YUCIIAX.

OnexrpoHorpadudeckue hopmynsl atoMoB. [IpaBuno Kneukosckoro. [Ipuanun [aymu. [Tpasuno
XyHpa.

JucnepcHoe COCTOSIHHUE BEIIECTBA.

TBepaoe cocTosiHIE BELIECTBA.

Kunxoe coctosiHIE BelleCTBA.

["a3000pa3Hoe COCTOSIHUE BEILECTBA.

CocrosiHUE BelllecTB Ha TpaHulle pa3zaeia ¢as.

Konnmoniel v KOI0uaHbIE pACTBOPBHI.

IlonsTHE O KOMIIIEKCHBIX COCTUHEHMSIX.

OO01mmas xapakTepruCTHKA 3JIEMEHTOB TIaBHON oATpymsl 1 rpymnms! Tabnwms! .M. Menneneea.
OO0miast xapakTepHCTHKA IEMEHTOB IIaBHOW NOATpyIIkl 2 rpymisl Tabmuis! .M. Menaeneesa.
OO01mas XxapakTeprUCTHKA SJIEMEHTOB TIaBHOW MOATPYIIE! 3 rpynms! Tabnums! J[. 1. Menneneea.
OO01mas XxapakTeprUCTHKA dJIEMEHTOB TIaBHOW OATPyYIs 4 rpymnms! Tabnums! J[. 1. Menneneea.
OO0m1ast XapakTepUCTHKA PIEMEHTOB IIaBHOW NOATPYIIILL 5 rpymiisl Tabmuis! . 1. Menaeneesa.
OO0m1ast XapakTepUCTHKA IEMEHTOB IIaBHOW NOATPYMIkI 6 rpymisl Tabmuis! .M. Menaeneesa.
O01mas XxapakTepruCTHKa dJIEMEHTOB TJIaBHOW MOATPYIIE 7 rpymnmsl Tabnwms! J[. 1. Menaeneea.
OO0m1ast XapakTepUCTHKA IEMEHTOB IIaBHOW NOATpyIIkl 8 rpymisl Tabmuis! .M. Menaeneesa.
IloHsiTHe O BEICOKOMOJIEKYISPHBIX COETNHEHHSIX.

Ponb pu3uKo-XMMUYECKUX B3aNMOICUCTBUH B MOIEPYKAHINHI TOMEOCTa3a OpraHu3Ma.
MeTozmonorust ICIONb30BAHUS XMMUYECKUX MOHATHIA U METOAOB B MPO(ECCHOHATBHOM
JIeATENIBHOCTH Bpaya.

3.2. Bonnpocskl 6a30BOro MUHMMYMa N0 JMCHUIINHE

1. OcHOBHBIE MOHATHS U 3aKOHBI XUMHU.

2. Okcunpl. Knaccugukanus okcunoB. Crioco0sl nomyyeHus. @u3nueckue U XUMUYECKUe
cBoiicTBa. [IpMeHeHne OKCUI0B B HAPOJHOM XO3SIICTBE.

3. OcuoBanwms. Knaccudukarus ocHoBanuii. Crioco0s! monydeHust. OU3NUecKue U XHMUYECKHE
cBolicTBa. [IppuMeHeHne OCHOBaHUI B HAPOJAHOM XO3SHCTBE.

4. Conu. Knaccugukanus coneit. Cnoco6s! nonydeHus. Puznyeckne 1 XMuMUYECKHE CBONCTBA.
IIpuMeHeHue coell B HApOAHOM XO3MCTBE.

5. Kucnotel. Knaccudukanus kucinot. CriocoOsl nomyueHus. Gu3ndeckue 1 XUMHUIECKHe
cBoiicTBa. [IpyuMeHEeHNEe KUCIIOT B HAPOJJHOM XO3SIICTBE.

6. Mopenu cTpoeHHs aToMa.

7. Bona. Bona B pupoze. @u3zndeckue 1 XUMUYECKHE CBONCTBA BOJIBI

8. PactBophl. XapakTepucTika pactBopoB. [Iporecc pactBopeHusi.

9. CiocoOBbl BbIpaKEHUsI COCTaBa PACTBOPOB.

10. PactBopuMOCTb. Mepbl paCTBOPHMOCTH BEIIECTB.

11. Ocmoc. OcmoTHYECKOE TaBJIEHUE.

12. 3amep3aHue U KATICHUE PACTBOPOB.

13. JlaBneHnue napa pacTBOpOB.

14. Teopust 2IEKTPOTUTUIECKOMN TUCCOIIUAIINH.

15. CreneHb 351€KTPOIUTHUECKOM auccoruanuu. Cuiia 3J1eKTPOIUTOB.

16. CBoiicTBa KHUCIIOT, OCHOBAaHHI M COJICH C TOYKHU 3PEHUS TEOPUH DIICKTPOITUTHUECKON
JUCCOLIMAIINY.

17. lucconmanus Bosibl. BoopoaHbIil moka3zaTers.

18. bydepnsie pactBopsl. pH OydepHoro pactBopa. bydepHas eMKoCTb.

19. T'uppomnus coneii. CTeneHb W KOHCTAHTA THAPOIIN3A.

20. BajeHTHOCTh M CTENEHb OKUCICHHUS.



21. OKUCIUTENbHO-BOCCTAHOBHUTENIbHbIE peakuu. ANroputM cocraBienus OBP.
Knaccudukamms OBP.

22. Turbl XUMUYECKHUX PEAKIIHIA.

23. OCHOBHEBIE THIIBI XUMHYECKOH CBSI3H.

24. Metaibl. @u3n4ecKre CBOMCTBA METAJLIOB.

25. Hemetamel. O01mas xapakTeprucTHKa HEMETAILIOB.

26. CKOpOCTh XUMHUYECKOU peakiui. DaKkTophl, BIUSIOMINE HAa CKOPOCTh PEAKITUI
27. Xumuyeckoe papHoBecue. CMeleHne XuMUYECKOTO PaBHOBECHS.

28. OCHOBHBIC MMOHATHS TepMOIUHAMUKU. [lepBoe HaUano TepMOTUHAMUKH.

29. IloHsTHE O TUCTIEPCHBIX CHCTEMAX.

30. INoHsiTHE 0 KOMIUIEKCHBIX COCAUHCHHUSIX.

4. MeToau4ecKkue MaTepuajbl, onpeaeasiionye Npoueaypsl OlleHUBAHUS 3HAHU I, yMeHUIA,
HABBIKOB U (MJIM) ONBITA JeSITeIbHOCTH, XapaKTePU3YOIIMX 3Tanbl (POPMUPOBAHUA
KOMIIeTeHIIUIA.

OCHOBHBIMH 3Tanamu (OPMHUPOBAHUS YKA3aHHBIX KOMIICTCHIUH MPHU M3YYCHUH OOYYarOIUMHUCS
JUCITUILTAHBL  SIBJISIFOTCSI  [TOCJICZOBATEIbHOE H3YYCHUE COJCPKATEIBHO CBA3aHHBIX MEKIY COOOM
pa3nenoB (TeM) ydeOHBIX 3aHsITHH. M3ydueHuwe Kaxjaoro paszjgena (TeMbl) NpEANONaracT OBJIAJCHHC
00yJarIUMuC HeOOXOUMBIMH KOMITCTCHIIUSAMH. Pe3ynbTar arTecTaliu 00y4Jarouxcs Ha pa3InIHbIX
sTanax (OpMUPOBaHUSI KOMIIETEHIIHN TOKA3bIBACT YPOBEHb OCBOCHHUSI KOMITETEHIIMH 00YYatOIIMHUCS.



4.1. Mepeuenn KOMIETEHU UL, IJIAHUPYEMBIX PE3yJLTATOB 00yYEHUS H KPUTEPUEB OLIEHUBAHMS OCBOCHHS KOMIIETEH il

Dopmupyem Copep:xanue Ilnanupyemble Kpurtepuu oneHnBanus pe3yabTaToB 00y4eHHs (IeCKPUNTOPHI) MO HIKaTe
ast KOMIIeTeHIIHU pe3yJibTaThl 00y4eHHs 3a4YTeHO/He 324TeHO
KOMIIeTeHIH (ToKa3aTeny JOCTHKEHHSA «He 324TeHO» «32YTEHO»
a1 3aJ]aHHOTO YPOBHS OCBOCHUS
KOMIETEHITNH)
OIIK-7 TOTOBHOCTH K 3HaTh: OOyyaronuiicst  nemoHcTpupyer | OOyuarolmuiics 1eMOHCTPUPYET
HCMO0JIb30BAHUIO OcCHOBHBIE ¢usuko- | GparmMeHTapHBIC 3HaHUA | CHOPMHUPOBAHHBIC CUCTEMATHYCCKUC 3HAHUS
OCHOBHBIX (M3HKO- | XMMHUYECKHE, OCHOBHBIX (DM3UKO-XUMHYECKUX, | OCHOBHBIX (PU3NKO-XUMHUYECKHUX,
XUMHYECCKHX, MAaTCMaTUYCCKHUEC U  HHBIC MaTEMaTHYCCKUX )44 HHBIX MAaTEMATHYCCKUX U MHBIX €CTCCTBCHHOHAYYHBIX
MATeMATHYeCKHX H | €CTECTBCHHOHAYYHBIC €CTECTBEHHOHAYYHbIX IOHATHH W | TOHATHH M METOJOB, KOTOPHIE MOTYT
HHBIX TIOHATHSA u METOJIBI, | METO/OB, KOTOpBIE MOTYT | HCIIOJIb30BATHCS MPH OCBOCHUH ANUCIIUILIHHEI
€CTeCTBEHHOHAYYH KOTOpBIE MOTYT | HUCITIONIB30BaThCs TPH OCBOCHHH
bIX MOHATHH 1 UCTIONB30BATHCSA IpU | TUCHUILTHHBI

MeTO/0B NMpH
peleHun
npogeccuoHaAIbHbIX
3aaay

OCBOCHHMH JUCIHHITIIMHBI

Ymern: OO0yyaronuiicst IEMOHCTPUPYET OO0yyaromuiicss JEMOHCTPUPYET

pemaTh MpUKJIaJHbIe 3a1a4i | (parMeHTapHbIe yMEHHUS pemaTh | chOpMHPOBAHHOE yMEHHUE pelaTh MPUKIIa HbIe
B o0nacTu | mpuUKIaAHBIE 337a4u B 00JacTH 3amaud B 00acTu MpodecCHOHATBHOM
npodeccHoHaNIbLHON npodeccHOHANBHOM NEesITEeNILHOCTH | ESTENbHOCTH C PUBJICYEHHEM (HH3HKO-
JACATCIIBHOCTHU C C IPUBJICYCHUEM (I)I/I3I/IKO- XUMHYCCKUX, MATCMAaTHYCCKUX U UHBIX
TIPUBJICUCHUEM (I)I/I?;I/IKO- XUMHYCCKHX, MATCMATHYCCKUX U €CTCCTBCHHOHAYYHBIX HOHATUH U METOHOB ITpHU
XAMHAYECKHX, WHBIX €CTeCTBEHHOHAYTHBIX penreHnn npoQecCHOHANBHBIX 33129 B
MaTeMaTHYECKUX W WHBIX | HOHSATHIA U METOJOB IIPH PEUICHUH | Pa3iIMYHBIX OTPACIIIX MEIUIIMHCKUX 3HAHUH
€CTECTBEHHOHAYYHBIX poQeCCUOHANBHBIX 33129 B

MOHATUH W METOJOB TMPU | PA3TUYHBIX OTPACIIIX

peleHnH MEIHUITUTHCKIX 3HAHUH

poeCCHOHANBHBIX 3a7ad B

Pa3JINYHBIX oTpacisax

MEIUITMHCKUX 3HAHUI

Baaners:  Mertonmonoruelt | OOydaromuics 1eMOHCTPUPYET OOyuarommiicss IEMOHCTPUPYET YCIICIIHOE U
UCIIOJIb30BAaHUSA (pI/ISI/IKO- (bparMeHTapHHe HaBbIKH CUCTEMATHYCCKOC IMPUMCHCHUEC HABBIKOB
XUMHYECKHUX, BIAJCHHUS METOIO0JIOTHEH BJAJICHUS METOHOJIOTHEH MCITOJIB30BaHUS
MATEMATHYCCKUX W  HUHBIX HUCIIOJIb30BaHUS (1)1/131/11(0- (DI/ISI/IKO-XI/IMI/I‘IGCKI/IX, MAaTE€MAaTHYCCKUX U UHBIX
€CTECTBCHHOHAYYHBIX XUMHYECKIX, MATCMATUYCCKUX U | €CTCCTBCHHOHAYYHBIX MOHSATHI U METOJIOB MPH
MOHATUH W METOJOB TMPU | UHBIX €CTECTBCHHOHAYYHBIX peleHnn IpoQeCcCUOHANBHBIX 33124 B
peleHnH MOHSATHI U METOJIOB MPH PAa3JIMYHBIX OTPACISIX METUIIMHCKUX 3HAHUH B

po)eCCHOHANBHBIX 3a7]ad B
Pa3IMYHBIX oTpacisix

peleHrH NpoQeCcCHOHATBHBIX
3a]]a4 B pa3IMYHBIX OTPACIISIX

paMKax I/I3yqaeM0171 JUCHUIIIINHBI




MEIUIUHCKHUX
pamKax
JUACIUIIINHBI

3HaHUH B
u3yyaemoit

MCIUIUHCKUX 3HAHUI B paMKax
M3yqaeM0171 JUCHUITIINHBI




4.2. lllkana u mpoueaypa olleHUBaHUA
4.2.1. mporierypsl OIICHUBAHUSA KOMIIETCHIUH (Pe3yIbTaToOB)

Ne KoMnoHeHTHI KOHTPOJIst XapakTepucTuka

1. Crioco0 opraHu3auu TpaJULIMOHHBIN;

2. Oranbl yueOHOH IeATeIFHOCTH Texymuii KOHTPOJIb YCIIEBAEMOCTH,

MIPOMEXKYTOYHAs aTTECTalUs

3. JInno, ocymecTBastoee [IpenoiaBaTeib

KOHTPOJIb

4. MaccoBocTb 0XBaTa I'pynnoBoii, ”HAUBUAYAJIBHBIN;

5. Meron koHTpOA VYCTHBIN OTBET, CTAHAAPTU3UPOBAHHBIA TECTOBBINA KOHTPOJIb,
pellleHne CUTYallMOHHEIX 3a1a4, 0K1an/ycTHoe
pedepaTuBHOE COOOIICHNE, IPE3CHTAIHS, IPOBEICHUE
KpYTJIOTo CTOJIa

4.2.2. lllkansl onleHNBAHUS KOMIETEeHIUIl (Pe3yJILTATOB OCBOEHMS)

151 ycTHOTO OTBETA!

. OreHka "OTIUYHO" BBICTABISETCS CTYIEHTY, €CITH OH TITyOOKO M IPOYHO YCBOWJ MMPOTPaMMHBIH
MaTepual, UCUEPIbIBAIOLIE, OCIEI0BATENbHO, YETKO U IOTHYECKH CTPOHHO €ro U3J1araet, yMeeT TECHO
YBSI3bIBaTh TEOPHIO C MPAKTHKOHN, IPUYEM HE 3aTPyAHSAETCSA C OTBETOM IIPY BUIOM3MEHEHHUHU BOIIPOCA,
UCIIOJIB3YET B OTBETE MaTepHual MOHOIpauIeCKOH TUTepaTyphl, IPAaBUIBHO 00OCHOBBIBAET IPHUHATOE
pelleHne, BIaieeT pa3HOCTOPOHHUMH HaBBbIKAMH U TIpeMaMHi 000CHOBAHHUS CBOETO OTBETA.

. Ornenka "xopomio" BEICTaBISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepHall, [paMOTHO U 110
CYLIECTBY H3J1araer ero, He AOIYCKas CyIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BONPOC, BIAACET
HEOOXOIUMBIMH HaBBIKAMH U PHEMaMH 0OOCHOBAHHUS CBOETO OTBETA.

. OrneHka "yI0BIETBOPUTEILHO" BBHICTABISACTCS CTYIACHTY, €CJIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOT'0 MaTepuaia, HO He YCBOWJI €ro JieTallel, OMycKaeT HETOYHOCTH, HEJJOCTATOYHO MPaBUIbHBIE
(bopMyIUpOBKHU, HAPYIIEHHS JIOTHYECKOM MOCIE0BATEILHOCTH B U3JI0KEHUH IPOrPaMMHOI0 MaTepHuara.
. OueHKa "HeyIOBIETBOPUTEIBHO" BBICTABIISIETCS CTYACHTY, KOTOPBIM HE 3HAET 3HAUUTEIBHOMN
YacTH MPOrPaMMHOTO MaTepuaa, IOMyCKaeT CYIECTBEHHbBIE OIMOKH, HEYBEPEHHO, C OOJBITUMHU
3aTpyAHEHUSMH H3JIaraeT MaTepuall.

. Kak nmpaBuito, oueHka "HEYAOBIETBOPUTENIBHO" CTaBUTCS CTYAEHTaM, KOTOPbIE HE MOTYT
U3JI0KHUTH 0€3 OMMOOK, HOCSIIUX MPUHIMITHATBHBIN XapakTep MaTepuall, W3JI0KEeHHBIN B 00s13aTeIbHON
JTUTEepaType.

. J1s1 cTaHAAPTU3HPOBAHHOI0 TECTOBOI0 KOHTPOJISA

. OrneHKa «OTIUYHOY» BBICTABIISIETCS IIPH BBITIOTHEHHH 0e3 ommOok 6onee 90 % 3amaHuii.

OrieHKa «XOPOIII0» BBICTABIISETCS MPHU BBITOJHEHUH 0e3 ondok oonee 70 % 3anaHuii.

OrneHka «yIOBIETBOPUTEILHO» BBICTABISETCS TPU BHIMONHEHHH Oe3 ommOok Oomee 50 %
3aIaHUN.

OneHka «HEYIOBIETBOPUTEIILHO» BBICTABISETCS MPH BBINOJIHEHHMH Oe3 ommbok MeHee 50 %
3aJIaHUMN.

JJ1s1 OleHKM peleHusi CUTYallHOHHOM 3a1a4um:

OneHka «OTIMYHO» BBICTABISIETCSA, €CIM 33jJada  pelieHa I'PaMOTHO, OTBETHl HA BOIPOCHI
chOpMyYIHPOBaHBI YE€TKO. DTAIOHHBIH OTBET MOJHOCTHIO COOTBETCTBYET PEHICHHIO CTYAEHTa, KOTOpOe
XOpoI110 000CHOBAHO TEOPETHUYECKH.

O1eHKka «XOpOLIO» BBICTABIISIETCS, €CIIM 3a/la4a pEIIeHa, OTBETHI HA BOMPOCH! C(HOPMYIHPOBAHbI
HE JOCTaTOYHO YeTKO. PemeHwe cTyaeHTa B IE€JIOM COOTBETCTBYET I3TAJIOHHOMY OTBETY, HO HE
JIOCTaTOYHO XOPOIIO OOOCHOBAHO TEOPETUIECKH.

O1neHKa «yZOBJIECTBOPUTENBHOY BBICTABISIETCS, €CIIM 3a/la4a pPelleHa He MOJIHOCTBIO, OTBETHI HE

coJepKaTr BceX He0OX0IUMBIX 000CHOBAaHHUH peLIeHNUSI.

OrneHka «HEyIOBIETBOPUTENHHOY» BBICTABISETCS, €CIM 3aJjadya HE peIleHa WM HMEeT TpyObie
TEOPETUYECKUE OIMMOKK B OTBETE HA ITOCTABJICHHbBIE BOIPOCHI

JJ1st oleHKH JOKI1a1a/yCTHOTO pe)epaTHBHOIO COOOIICHMA

OrneHka «OTIMYHO» BBICTABISIETCS, €CIU pedepaTHBHOE COOOIEHHE COOTBETCTBYET BCEM
TpeboBaHUsIM O(OPMIICHUS, TpEACTaBIeH I[MUPOKui OuoOmuorpadpuueckuii cnucok. CopepkaHue
OTpa’kaeT COOCTBEHHBII apryMEHTHPOBAaHHBIM B3IJIAJ CTyIeHTa Ha mpobinemy. Tema packpbiTa
BCECTOPOHHE, OTMEYAeTCsl CHOCOOHOCTh CTYJEHTAa K MHTETPUPOBAHHIO M OOOOLICHWIO JaHHBIX
NEPBOMCTOYHUKOB, IIPUCYTCTBYET JIOTMKAa U3JIOKEHUs Marepuana. lMeercs WLIIOCTpaTUBHOE




COTIPOBOX/ICHHE TEKCTA.
OrmeHka «XOpOIo» BBICTABIIETCS, €ClH pedepaTHBHOE COOOIICHHE COOTBETCTBYET BCEM
TpeOoBaHUsIM OQOPMIICHUS, TPEACTABICH IOCTATOUHBIA Oubmuorpaduueckuii cnucok. CopaepikaHue
OTpa’kaeT apryMEHTHPOBAaHHBIM B3MJIA[ CTyJEHTAa Ha MpoOJieMy, OJHAKO OTCYTCTBYET COOCTBEHHOE
BUJICHHE TTPOOIIeMBL. Tema pacKkpbiTa BCECTOPOHHE, IPUCYTCTBYET JIOTHKA U3JI0KESHHS MaTepraa.

OrneHka «yIOBIETBOPUTENHHOY» BBICTABIISETCS, €CH ped)epaTHBHOE COOOIIEHHE HE IOIHOCTHIO
COOTBETCTBYET TpeOOBaHUAM O(OPMIICHHSI, HE IPEACTaBIEH JOCTaTOYHBII ONOIHOTrpaduyeckuil CIUCOK.
AprymeHTanusi B3TIIAga Ha TpoOiIeMy HE AOCTATOYHO YOEIWTENIbHA M HE OXBATHIBAeT MOIHOCTHIO
COBPEMEHHOE COCTOSIHHE TIPoOIeMbl. BMecTe ¢ TeM MPHUCYTCTBYET JIOTHKA U3JI0KESHUS MaTepraa.

OneHka «HEYIOBIECTBOPUTEILHO» BBICTABISETCSA, €CJIM TeMa peepaTHBHOTO COOOILCHHS HE
packpeiTa, OTCYTCTBYET yOeIuTeIbHAs apryMEHTalHs 10 TeMe paboThbl, HCTIONB30BaHO HE JOCTATOYHOE
JUTSL PACKPBITHS TEMBI peepaTHBHOTO COOOIIEHS KOJIMYECTBO JIUTEPATYPHBIX HCTOYHHUKOB.

JJ1s1 olleHKM Mpe3eHTamii:

O1eHka «OTIUYHO» BBICTABISIETCS, €CITU COACPIKAHKE SBISIETCS. CTPOTo HAay4YHBIM. MImocTpanyn
(rpaduaeckne, My3bIKaIbHBIE, BUIE0) YCIIIMBAIOT 3G (EKT BOCTIPUATHS TEKCTOBOW YacTH WH(OpMaIUH.
Opdorpadryeckne, MyHKTyallMOHHbIE, CTUINCTUYECKHE OIIMOKH OTCYTCTBYIOT. HaOGophl UYHCIOBBIX
JAHHBIX TPOWLIIOCTPUPOBAHBI TpaduKkaMu U JuarpaMMaMu, NMpuyeM B Hauboliee afeKBaTHOW (opme.
HNudopmarus sBiseTcst akTyanbHON 1 coBpeMeHHO!. KirroueBble ¢l0Ba B TEKCTE BBIICIICHBI.

OneHka «XOpOIIO» BBICTABISAETCH, €CIU COJACpKAHHE B IEJIOM SIBISETCS HayYHBIM.
Wnnroctpaunu  (rpaduveckue, My3bIKaldbHBIC, BHJCO) COOTBETCTBYIOT TekcTy. Opdorpaduyeckue,
MYHKTYal[MOHHBIE, CTUJINCTHYCCKHE OIMMOKH MPAaKTHYECKH OTCYTCTBYIOT. HaOophl YMCIOBBIX AaHHBIX
MPOWJLTIOCTPUPOBAaHbl rpadukaMu ¥ AuarpaMMaMu. Wndopmarust  sBAseTCS aKTyalbHOH W
coBpemeHHOH. KitoueBbie clioBa B TEKCTE BBIJCIICHEL.

OreHka «yIOBIETBOPUTEIHFHO)» BBICTABISIETCS, €CIIM COACP)KaHHE BKJIOYACT B ceOs 3JIEMEHTHI
HayyHocTH. Wmmoctpannu (rpadudeckne, My3bIKaIbHBIE, BHAE0) B OMNpEACICHHBIX  CIIydasx
COOTBETCTBYIOT TeKCTYy. EcTh opdorpaduueckne, myHKTYallMOHHBIE, CTHIIMCTHYECKHEe omnOkn. Habopst
YHCJIOBBIX JaHHBIX Yallle BCEro MPOMUIIOCTPUPOBaHBI TpadukamMu W jauarpamMMamu. WHpopmanus
SBJISICTCSl aKTYaJIbHOH M cOBpeMeHHOM. KitoueBbie ClloBa B TEKCTE Yallle BCETO BBIICIICHBL.

OneHka «HEYJOBIETBOPUTEIHLHO» BBICTABISAECTCSA, €CIU COACpPKAHWE HE SBISETCS HAayYHBIM.
Wnnroctpanmu  (rpaduyeckue, My3bIKalbHbIe, BHIECO) HE COOTBETCTBYIOT TeKCTy. MHOro
opdorpapuueckux, MyHKTYallMOHHBIX, CTHJIMCTUYECKHX OMIMOOK. HaOopbl 4YHCIOBBIX JaHHBIX HE
MPOWJLTIOCTPUPOBAHbI rpadvkamMu U nuarpamMmamu. MHpopmanust He TpeAcTaBiseTcs aKTyallbHOW WU
coBpeMeHHO. KitfoueBbIe cI0Ba B TEKCTE HE BBIJICIICHBL.

J1s1 npoBeeHusI KPYTJIOro cToJia:

OTan4YHO: BCE KOMIIETEHITNH, TTPEyCMOTPEHHBIC B paMKaX JUCIUILIMHEI (B 00beMe, 3HAHW, YMEHUH U
BJIAJICHUI ) OCBOCHHI MTOJIHOCTEIO. Y POBEHb OCBOCHHS KOMIIETEHIINY — TTOBBIIICHHBIH. OOydaroniuiics
aKTUBHO peIaeT MOCTaBlICHHbIE 3aJIauH, JEMOHCTPUPYs CBOOOTHOE BIIaJICHUE MTPEyCMOTPEHHBIMH
HaBBIKAMHU M YMEHHSMHU Ha OCHOBE MCITOJIb30BAHUS MTONYYCHHBIX 3HAHUH.

Xopomro: Bce KOMITETEHIINHY, IPEAYCMOTPEHHBIE B paMKaX JUCIHILINHBI (B 00beMe, 3HaAHNH, YMEHHUH U
BIIQJICHUI) OCBOCHBI ITOJTHOCTHIO. Y POBEHDb OCBOCHUS KOMIIETEHITUHN — TOCTAaTOYHBIA. OOyJaromiuiics
pelaeTt OCTaBIeHHbIC 33/Ia4H, HHOT/A AOIYCKas OIMOKH, He MPUHIMITHATFHOTO XapakTepa, JIeTKO
WCIPABISIET UX CAMOCTOSTENHLHO MIPH HABOSIINX BOTPOCAX MPENogaBaTels; JIeMOHCTPUPYET BIaICHUE
MpeTyCMOTPEHHBIMI HaBBIKAMH U YMEHUSIMH Ha OCHOBE HCIIOJIB30BaHUS TIOJTYUSHHBIX 3HAHUH.
Y10BI€TBOPUTENBLHO: BCE KOMIIETEHINH, TIPElyCMOTPEHHBIE B paMKax JIUCIUIUINHBI (B 00beMe,
3HaHUH, YMEHUH 1 BJIaJIEHH) OCBOEHBI IIOJIHOCTHIO. YPOBEHb OCBOCHHUSI KOMIIETEHIIMH — HOPOTOBBIH.
OOyuaromuiics Ipy pelIeHru  OCTaBISHHBIE 3a]a4H, YaCTO JOMYCKAeT OIINOKH, HE TPUHIUITHAIIEHOTO
XapakTepa, UCTIPABIISET WX IPU HAJTMYUH OOJIBIIOTO KOJIMYECTBA HABOMSIINX BOIIPOCAX CO CTOPOHBI
MIPEToJIABATEINST; HE BCET/Ia MOYYSHHBIE 3HAHUSI MOXKET B ITOJTHOM 00beMe MPUMEHHTH TPH
JIEMOHCTPAIAN TPEAYCMOTPEHHBIX TPOTPaMMON JTUCIUTUIMHBI HABBIKAMH U YMEHUSIMHU.
HeynoB/jieTBOpUTEIbHO: BCE KOMIIETEHINH, NPEIyCMOTPEHHBIE B paMKax AWCIUIUIMHBI (B 0ObeMme,
3HaHWH, YMEHUH U BJIAJICHUI) HE OCBOSHBI WM OCBOCHBI YACTHYHO. Y POBEHH OCBOCHHS KOMIICTCHITHH —
MOJTIOPOTOBBIH. OOyuatomuiicss 0pH pEHIEHUH MOCTaBJICHHBIE 3afadyd, JAOIYCKaeT OLIMOKU
MPUHIMITHAIEHOTO XapaKkTepa, HE MOXXET WX HCIPaBUTh JaKE MPH HAIWYUHA OOJBIIOrO KOJHUYECTBA
HaBOJSIIUX BOMPOCAX CO CTOPOHBI TPENOAaBaTelis; 3HAHWS 10 JUCHUIUIMHE (QparMeHTapHbl |
oOyyaromuiics He MOXET B IOJIHOM O0beMe MPUMEHHTh HX IPH JEMOHCTPAIMU TPETyCMOTPEHHBIX
MPOrpaMMO AUCIUTLIMHEI HABBIKAMU U YMEHHSIMH.

4.3. llkasa u mpoueaypa OleHNBAaHUS MPOMEKYTOYHOIH aTTecTAIlUU



Kputepun ouennBanus 3a4era (B COOTBeTCTBHHM € 1.4.1.)

«3a4TeH0» BBICTABISICTCS MPU YCIOBHHU, €CIM Y CTyJIEHTa COPMHUPOBAHBI 3asBICHHBIC KOMIICTEHIINH,
OH TIOKa3bIBaCT XOPOIIME 3HAHWA HM3YYCHHOTO Y4YeOHOTrO MaTepuaia; CaMOCTOSTENIbHO, JIOTUYHO U
MOCJICIOBATEIIEHO HM3JIaracT M MHTEPIPETHPYET MaTepuaibl yU4eOHOrO Kypca; MOJIHOCTBIO PacKphIBAaCT
CMBICTT TIpEIaraeMoOro BOIPOCA; BIAJEET OCHOBHBIMH TEPMHUHAMH M MOHATHAMU HM3YYEHHOTO Kypca;
MOKAa3bIBaCT YMEHHE TIEPEIOKUTh TEOPETHUECKUE 3HAHNUS Ha TPEATIOIaraeMblii IPAKTHIECKHA OTIBIT.

«He 3a4TeH0» BBICTABIISCTCS MPU HECHOPMUPOBAHHOCTH KOMITCTESHITUH, HAJTMYUHN CEPhE3HBIX YIYIICHUN
B TIpoIlecce M3IIOKEHUsI y4eOHOTO Marepmaia; B CIlydae OTCYTCTBHSI 3HAHMH OCHOBHBIX IMOHITHHA U
oTpeieNieHN Kypca MM MPUCYTCTBHHA OOJBIIOTO KOJIMYECTBA OIIMOOK MPH MHTEPIPETAIINA OCHOBHBIX
OTIpEICIICHUI; €CIM CTYIEHT MOKa3hbIBAeT 3HAUMTEIILHBIC 3aTPYAHCHUS MPH OTBETE HA MPEIOKCHHBIC
OCHOBHBIC U JIONOJHUTEIbHBIC BOMPOCH; NPU YCIOBHH OTCYTCTBHS OTBETa Ha OCHOBHOM U
JIOTIOTHATETHHBIN BOMTPOCHL.



