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00pa3oBaTe/IbHOM MPOrpaMMbl

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

Ne KonTposaupyemsle pa3ienbl Kon HaunmeHoBaHMe OLIEHOYHOT O Mxana
n/n (TeMbl) AUCHUITUHBI KOHTpoOJIMpYye | cpelicTBa OLICHMBAHMA
(3tranbl popMHUPOBaAHHS MO
KOMIIETeH i) KOMIIETEHIIH
u (uam eé
yacTu) / u ee
¢hopmyupos
Ka — 1o
JKeJTaHUI0
1 Beenenue. OIIK-7 VCTHBII OTBET, TIatubannsHas
Xumuueckue u ¢dusmKo- CTaHJapTU3UPOBAHHBIN TECTOBBII mikasna
XUMHYECKHE METOJbI KOHTPOJIb, PELICHHE OLICHUBaHUSA
UCCIICOBAaHUA B MEAWIMHE W CUTYaIMOHHBIX 3a/ad,
Ouonorumy. JOKIIaa/yCTHOE pedepaTrBHOE
coo0IeHne, Npe3eHTaIHs
2 DuzuKoXuMUs JIUCIIEPCHBIX OIIK-7 Y CTHBIN OTBET, [IarunbanmnbHas
cucteM u pactsopoB BMC CTaHAapTU3UPOBAHHBIN TECTOBBIN Kasa
KOHTPOJIb, PEIICHHE OLICHNBAHMS
CUTYaIlMOHHBIX 3a7a4,
JIOKIIa/yCTHOE pedepaTuBHOE
COO0O0IICHUE, TPE3CHTAIHS
3 OJIEMEHTBI XUMHUYECKOU OIIK-7 Y CTHBIN OTBET, IIarubanmsHas
TEPMOAUHAMUKH. CTaHIapTU3UPOBAHHBIN TECTOBBIN IKasa
KOHTPOJIb, pELICHHE OLICHUBaHUA
CUTYaIlMOHHBIX 3a7a4, yCTHOE
pedepaTuBHOE COOOIICHNE,
Mpe3eHTas
4 DJIEMEHTHI XHUMHUYECKOHN OIIK-7 Y CTHEBIN OTBET, IIsTnbamnsHas
KHHETHKH. CTaH/IaPTU3UPOBAHHBINA TECTOBBII IKaja
KOHTPOJIb, PEIICHHE OLICHUBAHMS
CUTYaIlMOHHBIX 3a]1ad,
JOKIIa/yCTHOE pedepaTHBHOE
COOOINIeHNE, IPE3CHTAIUS
5 OCHOBHBIE THITBI XUMHYECKUX OIIK-7 Y CTHBIN OTBET, TIaTubannsHas
PaBHOBECHI1 U ITPOLIECCOB B CTaH/IapTU3UPOBAHHBIN TECTOBBIN IKasa
KHU3HEESATEITBHOCTH. KOHTPOJIb, PELICHNE OILICHUBaHUSA
CUTYaIlMOHHBIX 3a7a4,
JIoKIai/ycTHOe pedepaTuBHOE
coo0IeHne, Npe3eHTaIys
6 CrpoeHue aToMa U XUMHUYECKast OIIK-7 [IpoBenenue Kpyrioro croia. [IaTubannpHas
CBSI3b. VYcTHBIN OTBET, Kasna
CTaH/IaPTU3UPOBAHHBIA TECTOBBII OLICHUBAHMS

KOHTPOJIb, PEIICHHE
CUTYallMOHHBIX 3a]1ad,
JIOKJ1a]]/yCTHOE pedepaTHBHOE
cO00IIeHNE, TPE3SHTAITHS.

2. Texkymuii KOHTPOJIb YCHeBAeMOCTH Ha 3aHATHUSIX

CEMHHAPCKOro THHA (CEeMUHApHI,

NPaKTUYECKUE 3aHITHS, KIMHUYECKUE TPAKTHUECKHE 3aHSTHsI, NMPAKTUKYMBI, JJabopaTopHbie paboThI),

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,

-MPOBEICHUE KPYTJIOTO CTOJNA.

Bri6op (opMbl TeKyIIero KOHTPOJIS Ha KaXXIOM 3aHATHH OCYLIECTBIAET NpenoaaBatens. ©opmbl
TEKYyILEr0 KOHTPOJISL Ha OIHOM 3aHATUH Y pa3HbIX 00y4aroIuXcsi MOIYT ObITh pa3nuuHbIMU. KOHKpeTHYIO




(bopMy TEKyIETO KOHTPOJIS y KaXJI0ro 00yJaromerocs onpeenser npenogasarens. Komndecto dpopm
TEKYIIEr0 KOHTPOJIA Ha KaXKIOM 3aHATHU MOXET ObITh Pa3iINYHBIM U ONPEAeIseTCs MpenoiaBaTelieM 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
OuoI0rum».

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) MoOJIb BEIeCTBA SKBUBAJICHTA COAEPXKHUTCS B 1 11 pacTBOpa

2. OKBHBAJIEHT BEI[ECTBA 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) HeWTpalbHOI

3) CHIBHOINEIOYHOMN

4) 1menouHon

8. B ocHOBe MeTOJa OCaXIEHHS JIEKHUT PEAKIIHL:

1) xkoMmIuIeKCO0Opa3oOBaHMS

2) HeWTpanu3aiun

3) OKHCIHTEIbHO-BOCCTAaHOBHUTEIILHAS

4) o06pa3oBaHUsA MaJOPACTBOPHMOTO BEIIECTBA

9. B ocHOBe MeTOJIa OKCHIUMETPUH JISKUT PEAKIIHS:

1) KHCIOTHO-OCHOBHOT'O B3aUMOJICHCTBUS

2) OKHCIIUTEIbHO-BOCCTAaHOBHUTEIIbHAS

3) ocaxaeHus

4) KoMITIEKCOOOpa30BaHuUsS

10. TurpoBaHHe pacTBOpa aMMHaKa CHIBHOW KHUCIOTOM MOYHO MPOBOAUTH B IPUCYTCTBUN MHAUKATOPA!

1) denondranenna



2)
3)
4)

METHJIOpAHXKa
dbeHoNdTAICNHA U METHIIOPAHIKA
JaKMyca

Tema 2. «PU3NKOXMMHA AUCTIEPCHBIX 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
NOTCHIUAN TSUYCHUS
3IIEKTPOANAIIN3
Muriemny o0pasyer:
rpanyna u nudy3HbINA CII0i
arperat u nuhy3uOHHBIN cI0H
rpanyna ¢ TuQQy3HbIM 1 aACOPOIIMOHHBIM CIIOEM
arperar ¢ aJcOpOIIIOHHBIM 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 3aps0oM 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
Crnoco6HocTh pacTBopoB BMC ocaxknaThes 1Mo JeiicTBHEM 3IIEKTPOIUTOB Ha3bIBACTCS:
BbICAJIMBaHUEM
THKCOTPOIHUEN
KoallepBauuen
CHUHEPE3HCOM
SIBneHne THKCOTPONUH XapaKTEePHO JJIS:
renei
CyCHeH3ui
30J1€H
WCTHUHHBIX PaCTBOPOB
[Ipu nenatypanuu coxpaHsercs cieayrouas CTpyKTypa Oenka:
NepBUYHAS
BTOpUYHAS
TpeTUdHast
YeTBEepPTUYHAS

Tema 3. «1eMeHTbI XUMHYECKOH TEPMOIUHAMMKH



1. Kakoe 3HaueHHE UMEET U3MECHEHHE dHTAILINH (A H) mi1s 9K30TepMIIeCcKOl peaKITim:
1) monoxxuTenEHOE
2) oTpuIaTeNnbHOE
3) He UMeeT 3HaKa
4) IpaBWILHOTO OTBETA HET
2. Bemmanna A G BeIpakaeTcsi ypaBHEHHEM:
1) AU - TAS
2) PAV
3) AU + PAV
4) AH - TAS
3. Kaxoii haktop ompenenser BO3MOXKHOCTh CAMOTIPON3BOIILHOTO MPOTEKAHHSI XMMHUYECKOTO Mpoliecca:
1) cTpeMieHre CUCTEMBI K YBEIMYEHHIO HEYTIOPSIOYEHHOCTH
2) cTpeMIIeHHEe CUCTEMBI K TOHM)KEHUIO BHYTPEHHEH SHEPIUH 32 CUET IK30TePMUUECKON PEeaKIuu
3) cTpemiieHHe CUCTEMBI K YBEITHYCHHIO 00beMa
4) cTpemiieHHE CUCTEMBI K YMEHBIIIEHUIO 00bheMa
4. Ecnu peakImoHHAs 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-Jlamnaca

3) Knaysuyca

4) Tomcona

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

2) AF<0 mmu AG <0

3) AF =0 niu AG =0

4) AF >0 umu AG <0

7. CrangaprHas suTanbnus AH%os 00pa3oBaHus POCTOTO BEIECTBA:
1)=0

2)>0

3)<0

4)=10

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

1) 1-ro Havama T/
2) 2-ro nagyana TJ{
3) 3-ro nagamna T/
4) ciencTBus u3 1-ro Havyama T]I
9. BenuuunHa, KOTOpas XapakTepU3yeT 3anac SHEPTUH 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 AHs
2) AF = AU — AS%o5
3) AF =AU — AT
4) AF = AU — TAS 05
Tema 4. «jieMeHTbl XUMHYECKOH KHHETHKI))
1. CKOpOCTh XUMHYECKOW PEAKITHH OTIPEISIISETCS:
1) n3MeHeHneM KOHIIEHTPALMK OHOTO M3 PEarupyroniX BEMEeCTB WIH OJHOTO U3 TPOIYKTOB PEAKIINH B
€IMHUILY BPEMCHH
2) u3MeHeHNeM KOJIMYECTBA OTHOTO U3 PEarupyronfX BemecTB WM OJHOTO U3 MPOAYKTOB PEaKIUU B



€/IMHUIlY BpEMEHU

3) u3MeHeHreM 00beMa OJJHOTO U3 PearnpyroluX BEIECTB UM OQHOTO U3 IPOAYKTOB PEaKIUH 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, pearupyromux npu temneparype O° C, narpenn 1o 20° C. Kak
M3MEHWJIACh CKOPOCTh JaHHOW XMMHUYECKON PEaKIUH, €CIIU TeMIIepaTypHBIN

K03 PHULKEHT ee paBeH 2:

1) yBenmumnach 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 poaHuAa 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) npekpaliaer peakuo

6.YTto rpown3oiiieT npy MOBBIIIEHUH IaBICHUS B PEAKIIUU:

2502 + O2 = 280;:

1) yBenunuurcst 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 ?

Nz + 3H; =>2NH3+Q:

1) noHU3UTH TEMIeparypy

2) IOHU3HUTH TEMIIEpaTypy U JaBlICHHUE

3) MOBBICUTH TEMIIEPATYPY U JaBICHUE

4) MOHU3UTH TEMIEPaTypy U MOBBICUTH JIaBICHHE

8. CKOpOCTh XMMHUECKON PEAKIINH U3MEPSIETCA:

1) B Mo

2) B MOJIB/T

3)BI/N

4) B MOJIB/TI-C

9. CKkopOCTh IPOCTOM peaKINK BHUIA:

mA +nB =pC +qD

OMIPENENsIOT 10 hopmyIe:

HV=k-C" -C"

2)V=k-C"»-C™

3)V=k/c™-c"s

4HV=k-Cm" /C"

10. BemecTBa 6€TKOBOM MPUPOIBI, KOTOPHIE TTOBHIIIAIOT CKOPOCTh XUMUIECKON PEaKIIUU, OCTaBasCh K
KOHITY €€ HEM3MEHHBIMH, Ha3bIBAKOTCS:

1) akTuBaTOpamMu

2) KaTramu3aTopaMu



3) uHrHOUTOpaMH
4) depMeHTaMH

Tema 5. «OcHOBHBIE THIIBI XHMHYECKHX PABHOBECHI U POLECCOB B JKU3HEEATEILHOCTI
1. BycdepHble cucTEMBbI HOAIEPKUBAIOT B OPraHU3ME PABHOBECHS:
1) KHCJIOTHO-OCHOBHEIE
2) OKHCIIUTEIbHO-BOCCTAHOBHUTEIIHHBIC
3) TreTeporeHHbIE
4) nuranmooOMeHHBIE
2.HaunbGonee ObicTpoAeiCTBYIOIIEH B Oprannu3Me sBisieTcs: OydepHas cucrema:
1) docdarnas
2) ruapoxapOOHATHAS
3) ©OenkoBas
4) reMornoOHHOBas
3.MakcuManbHBIi OTHOCHTENBHBIH BKIIAJ B TTOIEPKAHUE TPOTOIUTHYECKOTO TOMEOCTa3a B IIa3Me
KpOBH 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 > pKa
3) MuHHManbHa, T.K. . pH = pKa
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 xenaTHble COCAMHEHUS BXOJIAT:
1) MOHO/EHTaTHBIC JIUTaH bl
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 mensiie Ky, TeM komIieke Oosee:
1) ycroitumBbIi
2) YCTOHYMBOCTB HE ompejesnseTcs BeaunanHon K,
3) HeyCTOWYMBEIi
4) pacTBOPUMBII

Tema 6. «Xumuueckasi CBSI3b U CTPOEHHE ATOMAY



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

1) aHnMoH XJI0pa

2) uzoron xyuopa-37

3) uzoron xnopa-35

4) n30TON KaIBITUA-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 5NeKTPOHOB, HAXOIAIMXCA HA 38 OpOUTANIH, KBAHTOBBIE YMCIIA N, | ¥ M| COOTBETCTBEHHO UMEIOT

3HA4YEHUS:
)1,3ul
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. IIpn 0oOpa3oBaHMK METATITMUECKON CBA3H 00O0OIIECTBIISIOTCS:
1) Bce 37EeKTPOHBI aTOMOB METAJLITBI
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 - MOJSIPHOM UM HEMOJSIPHOM KOBAJEHTHOW, MOHHOM U METANINYECKOM:
1) H,, Li,, HC1, NaCl
2) HBr, Liy, C120, J,
3) Kn, HJ, BI’z, C13N
4) HC1, Li,, H20O, C1,
8. IIpouHOCTH MOJIEKYITBI OMIPEAENIIeTCS:
1) sHEprUel XUMIYECKOH CBSI3H
2) sHeprueil NOHU3AINN
3) 3MeKTPOOTPULIATETHHOCTHIO
4) CpOICTBOM K JIEKTPOHY
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) MeTayIHuecKas
4) nonnas
OTtBeTbI

| Ne | Tema 1 | Tema 2 | Tema 3 | Tema 4 | Tema 5 | Tema 6
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2.2. IlepevyeHb TeM AOKJIA0B/YCTHBIX pe)epaTHBHBIX COOOIEHNI ¥ MPe3eHTALUI AJIs1 TEKYLIEro

KOHTPOJIs1 ycrieBaeMocTH (110 BLIOOPY NpenoiaBaTesif )

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

1. OCHOBHBIE 3aKOHBI ¥ TOHATHS XUMHUH.

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

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

4 Oxcupsl. Kimaccndumkanus okcunoB. CiocoOsl nonydeHus. OU3n4IecKie 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. Cioco0Obl nonydyenus. GU3nveckre 1 XuMUYECKHe CBOMCTBA.
[IpumeHenue coneil B HApOJAHOM XO3SIICTBE.

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

Tema 2. ®U3NKOXUMUSI JUCTIEPCHBIX CHCTEM U pacTBopoB BMC

1. AZcopOIMOHHBIE paBHOBECHS 1 TIPOLIECCHI Ha TIOABIKHBIX TPaHMIaX paszena das.

2. IloBepxHocTHas sHeprus ['mbGOca W TOBEepXHOCTHOE HaTsDKeHHME. AncopOuus. YpaBHEHHE

I'n66ca. [ToBepXHOCTHO-aKTHBHBIC U TOBEPXHOCTHO-HEAKTHBHBIEC BellecTBa. MI3MeHeHne MOBEpXHOCTHON
aKTUBHOCTH B romMoJiornueckux psgax ([Ipasumno 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
JIaBJICHHE, CEIUMEHTALIMOHHOE PAaBHOBECHE.

8. Huanus, 3IEKTPOIUAINS, YIBTPaQUIbTPALIUSL. OUBUKO-XUMUYECKUE MIPUHIIUIIBI
(YHKIIMOHUPOBAHUS HCKYCCTBEHHOH IMOYKH.

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

npuBbIKaHus. B3ammuas koarymsuus. [loHsTHe O COBpeMEHHBIX TeopHsx Koarymsauuu. Kosommnas
3aIInTa U MENTH3aIHs.

14. Kommounusie ITAB (1oBepXHOCTHO-aKTHBHBIC BEIECTBA), OMOJIOIMUYECKH Ba)KHBIC KOJUIOHIHBIC
[TAB (Mblia, geTepreHTsl, JKeadHble KUCIoThl). MunennooOpa3oBanue B pactBopax [TIAB. Onpexnencnue
KPUTUYECKOM KOHIIEHTpalMi MULEJITI000pa3oBaHus. JIMocomsl.

15. CgoiictBa pactBopoB BMC.




16. Ocobennoct pactBopeHuss BMC (BBICOKOMOJICKYJISIPHBIX COCAMHEHHI) KakK CIEICTBHE WX
cTpykTypel. Popma Makpomonekyn. MexaHmsm HaOyxaHus u pactBopeHuss BMC. 3aBucumocTsb
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

W3osnekTpuueckas TOYyka H METOABI ee ompeneneHus. 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 MeTOIb XUMHYECKOH TEPMOIUHAMHKH. B3amMOCBs3p MeXay mporieccaMmu oOMeHa
BEIIECTB W DHEPrUM B OpraHM3Me. XHWMHYecKas TEpPMOJMHAMHUKAa KaK TEOpeTHYecKass 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. JHTANbNUA. 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. CrannmaptHass sHeprusa [ubb6ca oOpazoBaHusi BemiecTBa, cTaHgapTHas »dHeprusa [u66ca
Omostornveckoro okucieHus BemlectBa. CranmaptHas oHeprus [nO06ca peakuuu. [Ipumeps
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
CKOPOCTH peakluyu OT KOHIEeHTpali. KnHeTnueckue ypaBHEHUS peaklMi IepBOro, BTOPOTo U HYJIEBOTO
MOPSAAKOB. DKCIEPUMEHTAIIBHBIE METOABI ONPEIEIEHUS CKOPOCTH U KOHCTAHTBI CKOPOCTH PEAKIINM.

4, 3aBHCUMOCTh CKOPOCTH PEaKIMH OT TeMIeparyphl. TeMiepaTypHblii KO3()(HIUEHT CKOPOCTH
peakuuu MU ero OCOOCHHOCTH il OHMOXMMHUYecKuX mpoueccoB. IloHATHE O TEOpUH aKTHBHBIX
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 KaTAMTHYECKOH aKTHBHOCTH (epMEHTOB. YpaBHeHHe Muxasnuca-MeHTeH H
€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
IPOTOJIUTHYECKHE paBHOBecHs. O0IIas KOHCTAaHTA COBMEIICHHOTO MTPOTOJUTHYECKOTO PABHOBECHSI.

3. Bydpepnoe pmeiictBue. bydepHble cucteMbl  KpoBH: ruapokapOoHaTHas, (ocdarHas,

FCMOI‘HO6I/IHOBa§I, IIPOTEUHOBAA. TloHsATHE O KHCIOTHO-OCHOBHOM COCTOSIHHH OopraHusma.



4. [lpuMeHeHHEe peakyKu HeWTpanu3anud B (papMakoTepanuH: JIEKapCTBEHHBIE CPEJICTBA C
KHCJIOTHBIMHA U OCHOBHBIMHU CBOWCTBaMH (TUAPOKAPOOHAT HATPHS, OKCHJ] ¥ TICPOKCHI MarHus, 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 Kamblsl THAPOKCUI-UOHOB Ha MOHBI (DTOpA, MOHOB KaNIbIUsl HAa HOHBI CTPOHIIHSL.
OCTCOTPOITHOCTh METAJLIOB.

7. Peaknmu, nexamue B OCHOBE OOpa3oBaHMS KOHKPEMEHTOB (IIOYEYHBIX KaMHEH): ypaTos,
OKCaJlaToB, KapOOHATOB.

8. [Ipumenenue xnopuaa KaIbLus U cynbdaTa Maruusl B Ka4ecTBE aHTUIOTOB.

9. Peakuun 3amemienus aurangoB. KoHcTaHTa HECTOMKOCTH KOMILIEKCHOrO MoHa. KoHKypeHuus 3a

JUraHx WIA 3a KOMIUIEKCOOOpa3oBaTellb: H30JIMPOBAHHOE M COBMELICHHOE PAaBHOBECHS 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-Ilerepca. CpaBHuTenbHass cuiia
OKHCTIHTENeH 1 BOoccTaHOBUTENEH. [IporHo3upoBaHne HaNpaBJICHUS! PEIOKC-TIPOIECCOB MO BEIHYHMHAM
PEOKC-TIOTEHLINAIOB.

14. KoHcTaHTa OKMCIMTENBHO-BOCCTAHOBUTEIBHOTO Tpoliecca. BiusHUE TUraHIHOTO OKPYKEHHS
HEHTPAJILHOTO aTOMa Ha BENWYHMHY PeOKC-TIoTeHIrana. OU3nKo-XUMUYECKre MPHUHIUIBI TPAHCIOPTa
3JIEKTPOHOB B 3JEKTPOHOTPAHCIOPTHONW Lenu MHUTOXOHApHH. OOmue mnpeacTaBieHHS O MEXaHU3Me
JIeHCTBUS peoKC-0y(EepHBIX 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-MexaHHYeCKast MOJICNb CTPOCHHUS aTOMA.
3. VYparuenwue llpenunrepa. [ToHsTHE 0O KBAHTOBBIX YHCIIAX.
4. Dnextponorpaduueckue Gopmyinsl atomoB. [Ipasuno Kieukosckoro. [punnun [Naymu. [Ipasuno
XyHna.
5. PaszBuTHe mpencTaBieHni O IPUPOJE XUMHUIECKOH 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 u pU3NKO-XUMHUYECKUE METOAbI HCCIE0BAHUSA B MeHIIMHE U
onoaorum».
3amaya Nel: B cmecu okcuma azota(l) m okcuma azora (Il) uncino monekyn B 2,8 paza MeHbIIe
yucia aTOMOB. Berumncnure 00bEMHBIE 10T T'a30B B CMECH.
Pemenne: ITycte N(N20) = x moap  N(NO) = y Mot
Torna KoIM4ecTBO BeIIECTBA BCEX aToMOB paBHO 3x+2y. IlockonbKy KOJMYECTBAa BELIECTB
aTOMOB U MOJIEKYJI IPOMOPLMOHATBHO YHCIY aTOMOB M MOJIEKYJI, OyIeT CIIpaBEeAJIMBO COOTHOLICHHUE :
3x Ry x +y=2.,8



N20 — X MOJIb MOJIEKYJT; 3X MOJIb aTOMOB

NO -y Monb MoJIeKyl; 2y MOIIb 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 coctasut: M(CO) = n(CO) *M(CO) = 28x

A macca CO2 B ecmecu coctaButr: M(CO2)= n(CO2)*M(CO,) = 44y

OO0OBéM, 3aHNMaEMBIH ra3aMu, MOKHO IOICUYUTATD:

V =Vm*m/ M

Orcrona 06sEéMbl 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 1o CO u CO2 , yuuthiBasi, 4To 48 I' COCTaBISIOT
100 %, Torga

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

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

Tenepsb paccuntacM 00bEMHBIE TOJH T'a30B B CMECH :

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

$(CO)=1,125:1,5= 0,656 umu 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 KaXKIble [IBE
MoJieKyJbl okcuza azora (1) , B3auMoaecTBys ¢ OJJHOM MOJIEKYJION KUCTIOPOAa, 00pa3yeT JIBe MOJIECKYJIbI
HOBOTO Ta3a.

O6o03HauuB cocTaB MoJyieKynl oOpasyromerocst raza ¢opmynoii  NXOy , MOXHO BBIPa3HTh
MPOUCXOSIIYIO PEAKLIUIO YPAaBHEHUEM:

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 W3 OJHOTO 00BEMa MeTaHa W JABYX OOBEMOB KHCIOpOJa MOJIYYalOTCS 1B
00BbEMa BOJSIHOTO I1apa ¥ OJIMH 00BEM YIVIEKHUCIIOTO I'a3a, H3MEPEHHOTO MPU TEX XKE yCIOBUSX.



ITo 3akony [I'eii-JItocaka TpW TIOCTOSHHOM MJaBJICHHH OOBEM Ta3za M3MEHSACTCA IIPSMO
MPOTMOPITHOHANTBHO abcomoTHOM Temnepatype (T):

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

P = const (u306apudeckuii 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.

3amaga Ne6: VmeroTcst Ba cocyna, 3alIOTHEHHBIX CMECSIMH Ta30B: a) BOJOPOIOM U XJIOPOM; O)
BOJIOPOZOM | KHCIOpoAoM. Kak m3MeHHTCS AaBlieHHE B COCyHIax MpH MPOIMYCKAHWW 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.

KonuyectBo BemrecTBa raza Tociie OKOHYaHWs peakiuu (2) yMmeHbmaercs B 1,5 pasa,
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
YMEHBIIIUTCS IS CTEXHOMETPUYEeCKord cMmecH B 1,5 pa3a, kak ObUIO MOKa3aHO BHIIIE; €CIIA K€ CMEeCh
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 wm 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 K2CrOs,
YTOOBI TIOJIYYUTh ITOJIOKUTENBHO 3apshkeHHbIe YacTullbl 3011 BaCrO4? CocraBbTe hopMyIity MHUIIEIUTBI
30iis1. Kakoli 13 nmepeyncienHbIX AJIEKTPOIMTOB OyieT 001a1aTh 6osiee CUIIbHBIM KOATyTHPYIOIIHM
JefcTBUEM: XJIOPH Kalus, Cyabdar kanus wii pocdar xanus. [loscaure BBIOOD.

Pemenune. 3anuieM ypaBHEHHE PEaKLUH, MPOTEKAIOUIEH IIPU CIMBAHUH JIBYX PAacCTBOPOB:

BaCl, + K;CrO4 = BaCrO,] + 2KCl Haiinem Heobxoaumeiii 00beM BaCl, mpu ycmoBum, uto BemecTa
Y4YacTBYIOT B PEaKLUH B CTEXHOMETPHUYECKOM COOTHOLICHUH, UCIIONB3YS «30J0TOE MPABUIIO aHATUTUKI:
CKZCrO4‘VK2CrO4 = CBaCIZ'VBaCIZ HO,Z[CTaBI/IM B BBIPAXKCHUC U3BCCTHBIC 3HAUCHUA:

0,001-0,03 =0,001-Vgaci2, otkyma Vgacz=0,03 1. Ha moBepxHocTH 00pa30BaBIIETOCS 30151
aJICOpOHMPYIOTCSI MOHBI, BXOJSIINE B €T0 COCTAB U HAXOJSIINECs B pacTBOpe B U30bITKE. UTOOBI OITYIUTH
«+» 3apspkeHHble yacTuib 3018 BaCrOg4, Ha €ro OBEPXHOCTH JOJDKHBI a/1cOpOMPOBaThes MOHBI Ba?",
Takum 0Opa3zom, B pacTBope nomkeH 0bTh n30bITok BaClz mo cpaBrenunto ¢ KoCrO4, 1.€. k 0,03 710,001 H.
pactBopa KoCrOs Heooxoaumo mo6aButs 6onee 0,03 1. 0,001 H. pactBopa BaCly, T.x. yacTuiipl 30
3apsKEHBI TIOJIOKUTENBHO, TO K HUM OYyAyT NPUTITUBAThCS OTPULATEIBHO 3apsbkeHHble HoHbI Cl
.®opmyia MuLenb 30515 OyAeT BRITIISACTh CIEILYIOIM 00pa3oM:

[(BaCrO4)m nBa?*, 2(n-x)CIl—]*-2xCl—
Kakoii U3 nepedncieHHbIX JEKTPOIUTOB OyeT 001aaaTh 0oliee CHIILHBIM KOATYJIUPYIOIIUM JIEHCTBUEM:
XJIOpHUJ Kanus, cynbdat kanus uiu gocdar kanus. [losicaute BeiOop. Koarynsiuro 30515 BEI3BIBAET TOT
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U3 MOHOB JI00aBIISIEMOTO AJICKTPOIIUTA, Y€ 3apsi/i POTUBOIIOIOKEH 3aps Ty KOJUTOMIHON YACTHIIBI.
Koarynmpyromast cnocoOHOCTh HOHA TeM OOJIbIIIe, €M OOJIbIIE eTo 3aps.
K*Cl—, K;*SO%, Ks*POs* JlomycTum, 4TO KOATyJIsILHIO 30715 BBI3LIBAIOT KATHOHEI, TOT/A BCE
NpUBEACHHBIC COCTUHEHUS 001a1al0T OIMHAKOBBIM KOATYJIMPYIOIIUM AeicTBHeM. Eciu xe koarynsnus
307151 BBI3BaHAa aHUOHAMHU, TO 00Jiee CHITFHBIM KOAryJIupYIOMINM JeiicTBueM Oyaet obianatek dpocdar
kanust KsPOas, T.K. pochar-noH uMeeT HanOOIBIIHHA 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
Kanus, Cynb(har HUKeIs Wik cynbdat xpoma. [Tosicaure
BBHIOOP. Pemrenue. 3anuiieM ypaBHEHUE PEAKIUU,
MPOTEKAIOLIEH MPU CIMBAHUU JIBYX PACTBOPOB:

2KOH + ZnCl; = Zn(OH)2| + 2KCI
IIpu o6pazoBanmu 301151 Zn(OH),, Ha ero MOBepXHOCTH afACOPONPYIOTCS OTEHIHATIONPEICIISIONINE
WOHBI, BXOJSIIINE B €70 COCTAaB M HAXO/SAIINECS B pacTBOpe B M30bITKE. Jlajnee, K sapy MPUTATUBAIOTCS
MPOTHUBOIIOJIOKHO 3apsKEHHBIE HOHBI — IPOTUBOMOHEI, KOTOPbIe KOMIIEHCHPYIOT 3apsia TBEpAOoH (a3l 1
00pa3yIoT aJcOpOIMOHHBIH clIoi. [IpoTHBOMOHAME OYAYT CIYKUTh, HOHBI, COACPKAIIUECS B PACTBOPE,
HO He BXOJISIIUE B COCTAB arperata. [10 yCIOBHIO 33]ja4H, IPOTUBOMOHBI IBUKYTCS K KaTOAY, 3HAYHT,
OHU 3apsDKCHBI TTOJIOKHUTENBHO, a MOTEHIIMAIONPENEIAIONINE HOHBI OYIyT 3apsyKeHbI OTPULIATENILHO. B
HaIlleM MPUMEpE, B KAYECTBE MOTCHIHMATIONPEACISIOIUX HOHOB OYIyT BBICTYNATh THIPOKCHI-HOHBI. B
pesynbrare, (Zn(OH)2)m ¢ ancopbupoBantbiM cioeM OH — mproOpeTaeT OTpHIATEIbHbBIH 3apsi.
[TporuBoroHamu ciyxat nonbl K*. dopmyiia MUILIEIIB 30151 OyIeT BBIMISICTh CICAYIOIMM 00pa3oM:

[(Zn(OH)2)m'nOH—, (N-X)K*]*-xK*
Kakoit n3 nepednciieHHbIX 3JCKTPOIUTOB OyeT 00N1a1aTh 60Jee CHILHBIM KOAryJTHPYIONHM JCHCTBHEM:
areraT Kanusi, cyibdat Hukenst unu cynbdat xpoma. [losicaute BeiOop. Koaryssinuio 305151 BBI3BIBAET TOT
13 MOHOB JI00aBIISIEMOTO AIIEKTPOJINTA, Yl 3apsi/i MPOTHUBOIIONOKEH 3apsily KOJUIOMIHOW YACTHIIBL.
Koarynupyroimas crioco6HOCTh HOHa TeM GoJbIe, yeM Gonbine ero 3apsag. CHsCOOK*, Ni2*SO4%,
Cr*"(SOs);— JlomycTuM, 4TO KOAryJISIHMIO 30118 BI3bIBAIOT aHUOHBI, TOT/1a HAUOOIBIIIM
KOaryJIupyIOIMM aeiicTBreM 00manarot cyabhar uHukenst NiSOs u cynbdat xpoma Cro(SOa)s. Ecnu ke
KOAryJsiiius 30J1s1 BbI3BaHa KATHOHAMH, TO 00Jiee CHITLHBIM KOATyJIUPYIOIIUM JCHCTBHEM OyIeT 00Ia1aTh
cynbdat xpoma Crz(SOs)s, T.K. HOH XpoMa HMeeT HanOObLIN 3apsiI.
3amaua 3. 30516 MQ3(PO.), moayuen nmpu gobasnernn k 0,015 11 0,002 u. pactopa NasPO. 0,005 i 0,004
H. pactBopa MgCl,. Vkaxwure dopmyny mumenast 3055, Kakoit u3 mepeuncieHHbIX 3JI€KTPOIUTOB 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; + 2NasPO,4 = Mg3(PO4)2| + 6NaCl Ompemenum KoMyecTBa y4acTBYIOIINX B PEAKIIUH BEIIECTB:
C.=n/V  n(NasPOs)= C,V =0,002:0,015 = 0,00003 Mo
n(MgClz)= C,-V = 0,004-0,005 = 0,00002 moJb
Kak BumHO 13 pacueroB, B n30biTke NasPOs, 3HaUNT, B KauecTBE MOTEHIINATIONPEACIISIOIINX HOHBI, T.€.
VIOHOB, BXOJIAIIIME B €10 COCTAB M HAXOJAIIMECS B PACTBOPE B M30BITKE, BoicTynaroT PO4>. Jlanee, k sapy
HPUTATHBAIOTCS TIPOTHBOIOJIOKHO 3apsHKEHHBIC HOHBI — IIPOTHBOMOHBI, KOTOPbIE KOMIIEHCHPYIOT 3apsijl
TBepao¥ Pa3bl u 00pa3yroT aacopOIMOHHBIN CiIol. [IpoTBOMOHAMY OYyAYT CITYKUTH, HOHBI,
coziepIKalIuecs B pacTBOpE, HO HE BXOAsIINE B cocTaB arperata — Na*  dopmyia MuLeIUTBI 305151 OyaeT
BBITJIAJETD CIEAYIOIUM 00pa3oM:

[(Mg3(PO4)z)m'l’1PO43', 3(n-X)Na+]3X‘-3xNa+

Kakoii 13 nepeunciIeHHbIX IEKTPOIUTOB OyeT 00nanars 0ojee CHIbHBIM KOAryJIMPYIOIIUM JeHCTBUEM:
XJIOpH Kanus, Cyibhar Meu Wi HUTpat amoMutus. [loscante BeiOop. Koarysasiuro 30115 BEI3bIBaCT
TOT U3 HOHOB JI00ABIISIEMOT0 3JIEKTPOIIUTA, YeH 3apsiJl MPOTHBOIOIOXKEH 3aps/Ty KOJUIOMTHON YacTHIIHI.
Koarymipyromas crnocoGHOCTb HOHA TeM ouble, ueM Gonbiie ero 3apan. K'Cl—, Cu?*SO.%,
AP (NOs)s~ JlomycTum, 4TO KOAryJisiiyio 30118 BBI3bIBAIOT KATHOHBI, TOT/IAa HAUOOBIIHM
KOaryJIMpyromuM aeiicteuem obnanaer murpar amoMunns Al(NOs)s, T.x. non AI** umeer HanGonbmmii
3apsi. Ecnm ske Koarynsius 300151 BRI3BaHa aHHOHAMH, TO 00Jiee CHIIbHBIM KOAryJIMPYIOUIUM JIHCTBHEM
Oynet obnmanate cynabdar Mean CuSOs, T.K. CyIb(paT-uoH UMEET HaNOOIBIINH 3apsi.
Tema 3. «j1eMeHTbI XUMUYECKOH TePMOIUHAMHKI

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%g5 = 2-S°(NaOH) — [S°(Na;0) + S°(Hz0)] =
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 [ m66ca oOpa3oBaHus
BemiecTB. BO3MOXKHO T caMOTPOU3BOIFHOE MTPOTEKAHHIE PEAKINH TP CTAaHAAPTHHIX yCIoBHsIX U 298 K?

_ 0
Pemenue: IlpucraHmapTHBIX yCIOBUIX (T =298K ) AG 298 MO>KHO PacCuMTaTh KaK pa3HOCTb
cymmMmapHo# 3Heprun [ ' mb6ca 0o0pa3oBaHUs IPOAYKTOB pEakilui u CyMMapHOH 3Heprun [ mboca
00pa3oBaHMs UCXOJHBIX BEIIECTB, C YIETOM CTEXHOMETPHUIECKUX KOID(HUIIEHTOB.

Heo0xoauMble cripaBOYHBIC JaHHBIC: AG'y (NaOH) =-3811 MOJIb .

AG%(Naz0) = -378 kJlx/monb, AG% (H20) = 237 kxJIx/Monb
AG%g5 = 2:AG%(NaOH) — [AG% (Na.0) + AG% (H.0)] =
—2.(_381,1) — [-378 + (-237)] = —147.2 KJIx.

0
3uaucrne AG 298 OTPHIIATEIIHHO, 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 TIpU 3ToM obpasyercs 1 Moib NaOH(r)
YKa3aHHOE B TEPMOXMMUYECKOM yPaBHEHUH.
Pemenue: KoapdunueHTs B TEPMOXUMHYECKOM YPaBHEHHH UMEIOT cMbICT Moiei. [loaTomy
JIOITyCTUMEI IpoOHBIE 3HaUeHHS KOI(DHUIMEHTOB U 1 MOJIb TUAPOKCHIA 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 KONMU4ECTBO TEIIIOTHI (Q),

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

ITosTomy npu o6pazoBanuu 1 Moib NaOH(r) KOJIMYECTBO BBIJEIUBILEICS TEIIOTHI OyieT B 2 pas3a
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)

3amada 1. Bo ckoipKo pa3 u3mMeHUTCs: CKOpOocTh mpsimoii peakimu  Na(T)+3Ho(T) = 2NHj3(r), ecnu
JaBJICHHE B CHCTEME YBEIUYNTH B 2 pa3a?

Pemenne. YBenuuenne gaBieHUs B CHCTEME B 2 pa3a paBHOCHIIBHO YMEHBIIIEHUIO 00beMa CUCTEMBI B 2
pasa. [Ipu 3TOM KOHIIEHTPAIIMU PearupyoliX BemecTB Bo3pacTyT B 2 paza. CorllacHO 3aKOHY JeHCTBHS
Macc, HaualbHasi CKOpocTh peakumu pasHa Vy=K-[N2]-[H2]. TTocne yBenuuenus nasnenns B 2 paza
KOHIIEHTPALMK a30Ta U BOJOPOAA yBEIHUaTcs B 2 pa3a, U CKOPOCTh PEaKLMHU CTAHET paBHA
Vi=k-2[N2]-2°[H2]3=k-32[N2]-[H]3. OtHOMmEHME V[V, TOKA3BIBAET, KAK H3MEHHUTCS CKOPOCTh PEAKIIUH
nocine u3MeHeHus aasnenns. CnenobarensHo, VilVi=k-32[N2]-[H2]*/(k-[N2]-[H2]®)=32. Ortser: ckopocTs
peaxkuu yBenuuuTcs B 32 pasa.

3anaya 2. B peakiun C(T)+2H2(T) == CH4(r) xoHmeHTpamnuoo BoAopoaa yMeHbIwm B 3 paza. Kak
WU3MEHHTCS] CKOPOCTh PEeaKIuu?

Pemenne. CornacHo 3aKoHy JIEHCTBHS Macc, HavalbHask CKOPOCTh peakiuu pasHa Vy=K-[H2]% TTocne
YMEHBIIEHHS KOHIIEHTPAIMK BOIOPO/Ia B 3 paza CKopocTh craneT pasHa Vi=k-(1/3)’[H.]? =1/9k[H.]>.
ITocnie m3MeHeHus KOHIIEHTPAIH BOAOPOa CKOPOCTh U3MEHUTCS CIIEAYIONIUM 00pa3oMm:
Vilviu=1/9K[H2]%/(K[H2]?)=1/9. OtBeT: CKOPOCTH PEAKIIMK yMEHBIIMUTCS B 9 pas.

3agauda 3. Bo ckombko pa3 BO3pacTeT CKOPOCTh peaklHy MpU MOBHIMIEHHU TemiepaTypsl ¢ 10 go 30°C
(y=3)?

Pemenue. IIpu yBenuuenun temmnepatypsl ¢ 10 10 30°C ckopoCTh peakiii B COOTBETCTBHH C IPABUIOM
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Bant-Todda Bospactaet:Vo/vi=y@10 rre t,=30°C, t;=10°C, a V2 1 V1 — CKOPOCTH peaKiHH HpU JaHHBIX
temnepatypax. [Tomyuaem Vo/vy=3G01010=32=9 te. ckopocTs peakiuu yeauuutcs B 9 pas. Otser: 9.
3agaua 4. Paprosecue peaxiun 2Ha(r)+0x(r) == 2H,0( ; AH<0 cmemaercs Bpaso mpu: 1)
MOBBIILICHUN TEMIIEPaTyphbl; 2) yMEHBIICHUN JABJICHUS; 3) yBETHUCHUN 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 H2O. CrenoBarenbHo, MOBBIIICHUE JaBICHHS B
CHCTEME CMEIAeT PABHOBECHE Peakny BIpaBo. OTBET: NPU YBEJINYCHUH JaBIICHHS.

Tema 5. «OcHOBHBIC THIIBI XUMHYECKHX PABHOBECHI1 H NPOLECCOB B KMU3HEACATEIbHOCTI.

3agada 1. MoXHO I IPUTOTOBUTL aMmMuadHkiii Oydep ¢ pH = 4,7, xorna Kq (NHsOH) = 1,8 - 10°?
Pemenue: 1. Onpenensiem pK NH4OH:

Kn (NH:,OH)=1,8 - 10°pK =-g Ky =-0g 1,8 - 10° =

(kg 1,8 - g 10°) =-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 CIEIYIOMINX
xomruiexcHsix uonos: a) [Fe(CN)s]*; 6) [Ag(NHs)(H20)]*; B) [Cr(H20)6]**. Onpenenute crenens
OKHCJICHUS YKa3aHHBIX KOMIUIEKCOOOpa3oBaTeeH.

Pemenne: O603HAUNM CTeNeHb OKHCICHHUS EHTPaIbHOTro atoMa uepes x: a) [Fe(CN)s]*;
x+6(-1)=-4 x=+2

[Fe(CN)g]* = Fe** + 6CN— K, = ([Fe?*]: [CN1%)/ [[Fe(CN)s]*]

6) [Ag(NH3)(H20)]5;

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

[Ag(NH3)(H20)]" = Ag™ + NH3 + HO - K, = ([Ag™]-[NHs]-[H201)/ [[Ag(NH3)(H20)]']

B) [CF(H20)6]3+

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

[Cr(H20)6]* = Cr¥* + 6H,0 K, = ([Cr**]- [H20]°)/ [[Cr(H20)6]**]

3amayva 3. [1pu B3aumozericteuu pactBopa [CU(NHz3)4]Cl2 ¢ pactBopom KCN o6pasyercs comb
K2[Cu(CN).]. CocraBbTe ypaBHEHHE pEaKIUK U OOBSICHUTE MPUYNHY €€ MPOTECKAHUSI.

Pewienue.

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

[Cu(NH3)4]?* + 2CI— + 4K* + 4CN— = 2K* + [CU(CN)4]* + 2K* + 2CI— + 4NHj3

[Cu(NHs)4]?* + 4CN— = [Cu(CN)4]* + 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:

Ku([Cu(NH3)4]*") = 9,33-10®

Ku([Cu(CN)4]*) =5,0-102®

KommekcHoe coeqiiHEeHNE TeM NpouHee, 4eM 0oJiee HU3K0e 3HAaYeHHEe MMEeT KOHCTaHTa HECTOUKOCTH. A
peakuus BCeria IpoTeKaeT B CTOpPOHY 00pa3oBaHMs Oosee MPOYHOTO KOMIUIEKCa, TOATOMY JJaHHAs
peakiyst BO3MOXKHA.

Tema 6. «CTpoeHHEe aTOMa M XUMHYECKAS CBSI3b).

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 anexkTpoHHOH (opmyne pacmpeaenseM HX IO IOJLypOBHSIM
COTJIACHO TOPSIIKY 3aroyiHeHusl (B COOTBETCTBUM C TIpaBHJIaMH KIIEUKOBCKOIO) M YYHTHIBAS €MKOCTh
noxyposHeit: TC 1522522p%3s23pf3d1%4s24p®4d®5s2. TIpm >TOM NOPSAMOK 3aNOJHEHMs IIOAYPOBHEH
cnenyromuii: 1s — 2s — 2p — 3s — 3p — 4s — 3d — 4p — 5s — 4d. [locnexnuii 3meKTpoH
pacnionaraercsi Ha 4d-moaypoBHE, 3HAYHMT, TEXHEIW OTHOCHUTCS K ceMmeilcTBy O-anmementoB. Ha d-
HOyPOBHE MPEAIOCIIEAHEr0 (4-r0) citost HaxoauTes 5 anektponos. Otset: 5, d.

3agaua 2. Kakue BUIBI XUMHUYECKOH CBSI3M UMEIOTCS B Moiekynie NHal ?

Pemenne. Monekyna NHal coctout u3 nono NHs™ u I, Mexxay KOTOphIMU UMeETCsl HOHHAs CBsi3b. B
noHe NHy4" yeTbipe CBSI3U SBISIOTCS KOBAJICHTHBIMH MOJIIPHBIMU, TIPHYEM OJIHA U3 HUX 00pa3oBaHa 1o
JOHOPHO-aKLIENTOpHOMY Tully. OTBET: MOHHAs, KOBAICHTHAS MOJISAPHAs, JOHOPHO-aKIETITOPHAS.
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3amada 3. YKaXHATe TUTI THOpUAM3AIIMN opOuTaielr 6opa B MoJiekyne BBrs.

Pemenne. B 00pa3oBaHny Tpex KOBaJCHTHBIX CBSI3eH MeX Ty OOPOM M aToMaMu OpoMa yd9acTBYIOT O/THa
S- ¥ JIBe p-opOMTa M atoma 6opa, CBOMCTBAa KOTOPBIX pa3inyaroTcs. [loCKOIbKY BCe XUMHYECKUE CBSI3U B
Mouekysie BBrs paBHOIICHHBI, aTOM 0Opa moaBepraeTcs ruopuau3aiu. B Hell pUHUMAOT ydacTue
YKa3aHHBIC BhIIIE TPU OPOUTAIH BHEIIHETO MIEKTPOHHOTO ciiosi. CleloBaTeIbHO, THIT THOPHIU3AIIH —
sp?. OrseT: Sp2.

2.4. IIpoBeneHue KPYrJaoro cToja: XuMus — Kak OCHOBOTIOJIAraromiasi TUCIUILTUHA [Tt OCBOCHUS
Oyaymiei crienuaitbHOCTH

OIIK-7 rFOTOBHOCTDb K HCITIOJIB30BAHUI0 OCHOBHBIX q)l/l3l/lKO-Xl/lMl/l‘[eCKl/lX, MaAaTeMAaTHYCCKHUX U HHBIX
€CTECTBCHHOHAYIHBIX NOHATHIA U METOA0B IIPUA PEeIICHUH IIpO(l)eCCI/IOHaJI])HI)IX 3aga4d

1 [IpuBecTn mpUMEpPH HCHOJB30BAHWUS OCHOBHBIX XHMHYECKHMX MOHATHA H METOJOB B
po¢eCCHOHATBHOM NEATETbHOCTH

2. YMeTh NPUMEHAITh XUMUYECKHUE MOHATHS ¥ METObBI IIPH PEIICHUH MpodecCHOHANbHBIX 3a/1ad (Ha
KOHKPETHBIX ITPUMEPaAX )

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

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[puMeHeHue OKCHJIOB B HAPOTHOM XO3SUCTBE.

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

4. Comu. Knaccudukanus coneit. Criocodbl monydenusi. Ousznveckne ¥ XUMHUYECKHE CBOWCTBA.
[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 KUIICHHE 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, Tunbpl XUMUYECKHUX PCAKIIUM.

25. AmdboTtepHbIe THAPOKCUIBI K OKCHUJIBI.
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26. OCHOBHBIE TUIIBI XUMHYECKOH CBS3H.

27. Merautel. @u3ndeckue CBOHCTBA METAIIIOB.

28. Hemertamnel. O0mmias XxapakTepUCTHKA HEMETAILIOB.

29. Crpoenue 3neKTpoHHON 000mouku atoma o H. bopy.

30. KBaHTOBO-MeXaHHYECKas MOJE/Ib CTPOCHHUS aTOMa.

31. Ypasuenue lIpeaunrepa. IIoHATHE 0 KBAHTOBBIX YHCIIAX.

32. DnekrpoHorpaduueckue popmyisl aTomoB. [Ipasuno Kineukosckoro. [Tpunmumn [aymu. [IpaBuio
XyHpa.

33. JlucnepcHoe COCTOSIHUE BEIECTRA.

34. TBeproe cOCTOSIHUE BEIIECTBA.

35. JKuakoe cocTosHIE BEIIECTBA.

36. I'a3000pa3Hoe COCTOSHME BEIICCTBA.

37. CocrosiHue BELIECTB HA TPaHUIIE pa3ena ¢as.

38. Komtonas! ¥ KOJJIOUAHBIE PACTBOPEI.

39. IloHsTHE O KOMIUIEKCHBIX COCTMHEHUSIX.

40. O6mras xapaKTepuCcTHKa 3JIEMEHTOB TJIaBHOW moArpymmsl 1 rpymmsr Tabmuts! .M. Menneneesa.

41. OOmias XxapaKTepHCTHKA HIEMEHTOB TIIaBHOW MOATpyMIIsl 2 rpymisl Tabmuis! .M. Menaeneesa.

42. O6mas xapaKTepuCTHKa 3JIEMEHTOB TJIAaBHOW MOATpymibl 3 rpymisl Tadbmuis! .M. Menneneesa.

43. O6mas xapaKTepuCTHKa 3JIEMEHTOB TJIaBHOW moArpymibl 4 rpymisl Tadbmuis! .M. Menneneesa.

44. OOmias XxapaKTepHCTHKA HIEMEHTOB TIIaBHOW MOATPYMIILL 5 rpymnisl Tabmuis! .M. Menaeneesa.

45. OOmias XxapaKTepHCTHKA HIEMEHTOB TIIaBHOW MOATPYMIILL 6 rpymisl Tabmuis! .M. Menaeneesa.

46. O6mas xapaKTepuCTHKa 3JIEMEHTOB TJIABHOW MOATpymmbl 7 Tpymmsl Tadbmuis! .M. Mernneneesa.

47. OOmias XxapaKTepHCTHKA HIEMEHTOB TIIaBHOW MOATpYMIk 8 rpymisl Tabmuis! .M. Menaeneesa.

48. TloHsTHE O BHICOKOMOJIEKYIISIPHBIX COCAMHEHHSIX.

49. Ponb QU3MKO-XMMHUYECKUX B3aUMOJICUCTBUH B MOICPIKAHUM TOMEOCTa3a OpraHu3Ma.

50. MeTo1010T 1S HCIIONIb30BaHUS XUMUYECKHUX TIOHATHI U METO0B B IPO(ECCHOHAIBHOM
JeSITeIbHOCTH Bpaya.
4. MeTtonuueckue MaTepPUaJibl, ONpeIesoiue Npoueaypbl OeHUBAHUS 3HAHMI, YMEHUI,
HABBIKOB U (HJIH) ONBITA AeSITEJbHOCTH, XapaKTEPU3YIOIINX ITaNbl (JOPMHPOBAHUS
KOMIIETEHIIMIA.

OcCHOBHBIMH 3TaniaMu (HOPMUPOBAHUS YKA3aHHBIX KOMIICTECHIUM MPH HM3YYEHUU O0YYarOIIUMUCS
JUCIUILIAHBL  SIBJISIFOTCSL  [TOCJICZ0BATEIbHOE M3YYCHUE COJCPKATEIbHO CBA3aHHBIX MEXKIY COOOM
pasnenoB (TeM) y4eOHBIX 3aHsITHH. M3ydeHwe Kaxiaoro paszzgena (TeMbl) TNpEATIONaraeT OBIIAJICHHE
0o0yJarommMucs He0OX0AUMBIMHA KOMIIETEHITUSIME. Pe3ynbpTar aTTectanuy o0yJaronyuxcsl Ha pa3IudHbIX
sTanax (OpMUPOBAHUSI KOMITETCHIIMH OKa3bIBAET YPOBEHb OCBOCHUS KOMITETEHIIMI 00yYatOIUMKCS.



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

®opmupyeM Copep:xanue IInannpyemsie Kpurtepnu oneHnBanus pe3y1bTaToB 00yueHHs (IeCKPUNTOPHI) MO IIKAaIe
ast KOMIIeTeHIIHU pe3yJibTaThl 00y4eHHs 3a4YTeHO/He 324TeHO
KOMIeTeHI ! (TTOKa3aTeny JOCTHKEHUS «He 324TeHO» «324TEHO»
b 3aJ]aHHOTO YPOBHS OCBOCHUS
KOMITETCHITHIA)
OIIK-7 TOTOBHOCTb K 3HaTh: OOyuaronuiicst  nemMoHcTpupyeT | OOydaromuiicss 1eMOHCTPUPYET
HCIOJb30BAHUIO OcHoBHBIE ¢usmuKo- | hparMeHTapHBIC 3HaHHUA | COPMHUPOBAHHBIE CHCTEMATHIECKHE 3HAHUS
OCHOBHBIX (PM3UKO- | XMMUYECKUE, OCHOBHBIX (DPM3MKO-XUMHYECKUX, | OCHOBHBIX (PU3NKO-XUMHIECKUX,
XMMHYECKHX, MaTeMaTHYeCKHe U UHBIE | MaTeMaTHYECKHX u UHBIX | MaTeMaTU4eCKUX U MHBIX €CTECTBCHHOHAYUHBIX
MaTeMaTH4YeCKHX U | €CTECTBCHHOHAYYHBbIE €CTECTBCHHOHAYYHBIX IOHATHH U | MOHATHH U METOJOB, KOTOPHIE MOTYT
HHBIX MTOHATHUS U METObI, | METOJIOB, KOTOpBIE MOTYT | HCIIOJIb30BaThCs MPU OCBOCHUHU JTUCITUITIIMHEI
eCTeCTBeHHOHAYYH KOTOpBIE MOTYT | HCIIONB30BaThCsi IPH OCBOCHUHU
bIX HOHATHI H HCTIONB30BaThCS IpU | JUCLUIUINHBI

MeTOJ0B IPH
pelIeHun
npogeccHoHATbHBIX
3ana4

OCBOCHHMH JUCIHHITIIMHBI

Ymers: OOyugaronuicst IEeMOHCTPUPYET OO0yuarommiicsi IEMOHCTPUPYET

pemaTh MpUKIaIHbIe 3a1a4d | (parMeHTapHBIC YMEHUS pemaTh | c(OPMHPOBAaHHOE YMEHHUE PEIIaTh MPUKIIATHBIC
B o0TacTH | MPUKIIAAHEIC 3a]Ja9d B 00JIacTH 3aa4d B 00JacTu mpodecCHOHATEHOM
po¢eCCHOHATBHOM po¢eCCHOHANBHON NEeSITEIPHOCTH | ACATEIEHOCTH C TIPUBJICUCHUEM (HHU3HUKO-
JeSITeTbHOCTH ¢ | c mpuBneueHHEM (HUZUKO- XAMHYECKHUX, MATEMaTHIECKUX U HHBIX
IIPUBJICUCHHEM (GU3MKO- | XUMHUUYECKHX, MATEMAaTHYECKUX U | €CTECTBEHHOHAYYHBIX MOHITHH U METOJIOB TIPH
XUMHUYECKHX, MHBIX €CTECTBEHHOHAYYHBIX peleHnH npogecCHOHANBHBIX 33/1a4 B
MaTeMaTHYeCKUX W WHBIX | HOHSATHHA U METOJOB IIPU PEUICHNH | Pa3IMYHBIX OTPACIISIX MEIUIIMHCKUX 3HAHUI
€CTECTBEHHOHAYUHBIX mpodecCHOHANbHBIX 33129 B

MOHATUIT M METONOB TMpHU | PA3THYHBIX OTPACIAX

peIeHuH MEIUITMHCKUX 3HAHUH

podeCCHOHANBHBIX 33/1a4 B

Pa3IUYHBIX OTpacisix

MEAMLIUHCKUX 3HAHUI

Baamers:  Meronmonoruerr | OOydYaroMics TEMOHCTPUPYET OOyuaronuiicsi IEMOHCTPUPYET YCIICIIHOE U
HCIONb30BaHUS ¢u3nKo- | (hparMeHTapHBIC HABBIKU CHCTEMaTHYECKOE PUMEHEHUE HABBIKOB
XUMUYECKHX, BIaJCHUS METOA0JIOTuei BIIAJICHUS] METOJ0J0THEN HCIIOIb30BaHNUS
MaTeMaTHYeCKUX W HHBIX | HCIIOJIB30BaHUS (PHU3HUKO- (PU3NKO-XIMHYECKIX, MATEMAaTHIEeCKUX U MHBIX
€CTECTBEHHOHAYYHBIX XUMHYECKHIX, MATEMAaTHIECKUX U | €CTECTBEHHOHAYYHBIX HOHSATHHA U METOJIOB TIPH
MOHATHIT W METOMOB TMIPU | MHBIX €CTECTBEHHOHAYIHBIX pemeHn: TpoQecCHOHANBHBIX 33/1a9 B
pemeHnn MOHATHI U METOJIOB NIPH Pa3NUYHBIX OTPACIAX MEIUIIMHCKUX 3HAHUH B

npodeccHoHaTBLHBIX 3a/1a4 B
Pa3IMYHbIX 0Tpacisix

penieHny mpohecCUOHaATBHBIX
3a/1a4 B Pa3IMYHBIX OTPACIIsX

paMKax “3y4yaeMoM JUCIUTIIIMHBI




MEIUIIMHCKHUX
pamKax
JUACIUIIINHBI

3HaHUH B
n3ydaeMon

MEIHUITUHCKIX 3HAHUN B paMKax
W3y4aeMOH TUCITATIIIHEI




4.2. lllkana u mpoueaypa olleHUBaHUA
4.2.1. mporieypbl OIlCHUBaHHS KOMIIETCHIIUH (Pe3yJIbTaToOB)

Ne KoMnoHeHTbI KOHTPOJIsI XapakTepucTuka

1. Crioco6 opranu3aIiu TpaTUIMOHHEI;

2. Oransl yaeOHOH 1esTeTbHOCTH Texymiwii KOHTPOJIb YCIIEeBaeMOCTH,

MPOME)KYTOUYHAsl aTTECTAINS

3. JIuto, ocymecTBisIONIce MpernoiaBaTenb

KOHTPOJITb

4. MaccoBocTbk 0XBaTa I'pynnoBoil, ”HOUBUAYAIbHBIN;

5. Meron KOHTpoIIA YCTHBIN OTBET, CTAaHAAPTU3UPOBAHHBIN TECTOBBIA KOHTPOJIb,
pELIEHNE CUTYAlMOHHBIX 33124, JI0K1az/yCTHOE
pedepaTHBHOE COOOIICHUE, TPE3CHTAITHS, TPOBEICHUC
KPYTJIOTO CTOJIA

4.2.2. lllkansl onleHNBAHUS KOMIETEeHIUIl (Pe3yJILTATOB OCBOEHMS)

Jast ycTHOTO OTBETA:

. OreHka "OTIUYHO" BBICTABIISCTCS CTYJCHTY, €CIIM OH TTy0OOKO M IPOYHO YCBOMJI MTPOTPaAMMHBIN
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
peuieHue, BJIaACCT Pa3SHOCTOPOHHUMHA HABbIKAMU U IPUCMaMU O6OCHOBaHI/IH CBO€T'0 OTBETA.

. OneHka "Xopoio" BBICTaBISETCS CTYAEHTY, €CJIM OH TBEPIO 3HAET MaTEpHUall, [PaMOTHO U MO
CYLIECTBY H3J1araer ero, He AOIYCKas CyIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BONPOC, BIAACET
HEOOXOIUMBIMH HaBBIKAMH U PHEMaMH 0OOCHOBAHHUS CBOETO OTBETA.

. OueHka "yI0BIETBOPUTEIBHO" BBICTABISETCS CTYIACHTY, €CJIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOT'0 MaTepuaia, HO He YCBOWJI €ro JieTallel, OMycKaeT HETOYHOCTH, HEJJOCTATOYHO MPaBUIbHBIE
(bopMyIUpOBKY, HAPYIIEHHS JIOTHYECKOM MOCIE0BATEILHOCTH B U3JI0KEHUH IPOrPaMMHOI0 MaTepHuara.
. OreHka "HeyTOBIETBOPUTENILHO" BBICTABIISIETCS CTYIEHTY, KOTOPBIM HE 3HAET 3HAYUTEIbHOM
YaCTu NporpaMMHOI0 MaT€puaia, J0IMyCKacT CyIECTBCHHbBIC OIIH/I6KI/I, HEYBCPEHHO, C 6OJ'II)HII/IMI/I
3aTpyAHEHUSMH H3JIaraeT MaTepuall.

. Kak npaBuio, ornieHka "HeyJOBIETBOPUTENBHO" CTaBUTCS CTYACHTaM, KOTOPbIE HE MOTYT
U3JI0KHUTH 0€3 OMMOOK, HOCSIIUX MPUHIMITHATBHBIN XapakTep MaTepuall, W3JI0KEeHHBIN B 00s13aTeIbHON
JTUTEepaType.

. J15l cTaHAAPTU3MPOBAHHOTO 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.

JJ1st OlleHKH pelIeHusl CHTYallMOHHOM 3aia4un:

OneHka «OTIMYHO» BBICTABISIETCA, €CIM 33jJada  pelieHa T'PaMOTHO, OTBETHl Ha BOIPOCHI
c(hopMyITMpOBaHbl YETKO. DTATIOHHBII OTBET IOJIHOCTHIO COOTBETCTBYET PEIICHHIO CTy/IEHTa, 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.

O1eHKa «yZOBJIECTBOPUTEIBHOY BBICTABISIETCA, €CIIM 3a/la4a pelleHa He MOJIHOCTBIO, OTBETHI HE

coJepKaTr BceX He0OX0IUMBIX 000CHOBAaHHUH peLIeHNUSI.

OrneHka «HEyIOBIETBOPUTENHHOY» BBICTABISETCS, €CIM 3aJjadya HE peIleHa WM HMEeT TpyObie
TCOPETUYCCKUEC OH_II/I6KI/I B OTBE€TC HAa NOCTABJICHHBIC BOIIPOCHI

JJ1st oleHKH JO0KI1a1a/yCTHOTO pe)epaTHBHOTO COOOIICHMA

OrneHka «OTIMYHO» BBICTABISIETCS, €CIU pedepaTHBHOE COOOIEHHE COOTBETCTBYET BCEM
TpeOoBaHUAM OQGOPMIICHUS, INPEACTAaBICH IUPOKUH Oubnuorpaduueckuii crucok. CojepkaHue
OTpa’kaeT COOCTBEHHBII apryMEHTHPOBAaHHBIM B3IV CTyIEHTa Ha mpobinemy. Tema pacKpbiTa
BCECTOPOHHE, OTMEYAaeTCsl CIOCOOHOCTh CTYJEHTAa K MHTETPUPOBAHHIO M OOOOLICHWIO JaHHBIX
NEPBOMCTOYHUKOB, IIPUCYTCTBYET JIOTMKAa U3JIOKEHUs Marepuana. lMeercs WLIIOCTpaTUBHOE




COIIPOBOJK/IEHUE TEKCTA.
OneHka «XOpOIIO» BBICTABISETCS, €cli pedepaTHBHOE COOOIIEHHE COOTBETCTBYET BCEM
TpeOoBaHUsIM OQOPMIICHUS, TPEACTABICH IOCTATOUHBIA Oubmuorpaduueckuii cnucok. CopaepikaHue
OTpakaeT apryMEHTHPOBAaHHBIM B3IJIAN CTyJeHTAa Ha MPoOJieMy, OIHAKO OTCYTCTBYET COOCTBEHHOE
BUZIeHUE MIpobeMbl. Tema packpbiTa BCECTOPOHHE, IPUCYTCTBYET JIOTHKA U3JI0KEHUS MaTepraa.

OneHKa «yIOBJIETBOPUTEIBHO» BBICTABIIETCS, €ClU pedepaTUBHOE COOOIICHNE HE MOJIHOCTBHIO
COOTBETCTBYET TpeOOBaHUSAM O(OPMIICHHS, HE MIPEACTaBICH JOCTaTOYHBIH ONOIoTrpaduyeckuil CIUCOK.
ApryMeHranusi B3rIAga Ha npoOjeMy He AOCTaTOYHO yOeAWTeslbHAa W HE OXBAaThIBA€T IIOJHOCTHIO
COBPEMEHHOE COCTOsIHME IpobiieMbl. BMecTe ¢ TeM IpUCYTCTBYET JIOTHKA U3JI0KEHUS MaTepuaa.

OneHka «HEYIOBIECTBOPUTEILHO» BBICTABISETCSA, €CIM TeMa peepaTHBHOTO COOOILCHHS HE
packpeiTa, OTCYTCTBYET yOeIuTeIbHAs apryMEHTalHs 10 TeMe paboThbl, HCTIONB30BaHO HE JOCTATOYHOE
IUISL PACKpBITHA TEMBI pehepaTUBHOIO COOOIICHNS KOJNYECTBO JIUTEPATYPHBIX HCTOUHUKOB.

JJ1s1 olleHKM Mpe3eHTamii:

O1eHka «OTIUYHO» BBICTABISIETCS, €CITU COACPIKAHKE SBISIETCSl CTPOTo HAay4yHBIM. MimmocTpanun
(rpaduaeckue, My3bIKaIbHBIE, BUIC0) YCHIMBAIOT 3G (HEKT BOCTIPUATHSI TEKCTOBOW YacTH WH(OpMAINH.
Opdorpadruyeckue, MyHKTyallMOHHbIE, CTUINCTUYECKHE OLIMOKH OTCYTCTBYIOT. HaOGophl UYHCIOBBIX
JAHHBIX TPOWLIIOCTPUPOBAHBI TpaduKkaMu U JuarpaMMaMu, NMpuyeM B Hauboliee afekBaTHOW (opme.
HNudopmarus sBiseTcst akTyanbHON 1 coBpeMeHHO!. KirroueBble ¢l0Ba B TEKCTE BBIICIICHBI.

OneHka «XOpOILNO» BBICTABIISETCS, €CIM COACPKAaHME B LEJIOM SBJSIETCS HAay4YHBIM.
Wnnroctpaunu  (rpaduveckue, My3bIKaldbHBIC, BHJCO) COOTBETCTBYIOT TekcTy. Opdorpaduyeckue,
MYHKTYal[MOHHBIE, CTUJINCTHYCCKHE OIMMOKH MPAaKTHYECKH OTCYTCTBYIOT. HaOophl YMCIOBBIX AaHHBIX
OPOWJUIIOCTPUPOBaHbl rpadKkaMH M JUarpaMMamu. Wndopmanust  gBisercs axkTyaJlbHOH H
coBpeMeHHOU. KimroueBble c10Ba B TEKCTE BBIICIEHBI.

OreHka «yIOBIETBOPUTEIHFHO)» BBICTABISIETCS, €CIIM COACP)KaHHE BKJIOYACT B ceOs 3JIEMEHTHI
Hay4yHocTH. Miumoctpanuu (rpaguueckue, My3bIKQIBHBIE, BHIEO) B ONpPENEJCHHBIX CIydasx
COOTBETCTBYIOT TeKCTYy. EcTh opdorpaduueckne, myHKTYallMOHHBIE, CTHIIMCTHYECKHEe omnOkn. Habopst
YHCJIOBBIX JaHHBIX Yallle BCEro MPOMUIIOCTPUPOBaHBI TpadukamMu W jauarpamMMamu. WHpopmanus
SBJISIETCS aKTYalIbHOM U coBpeMeHHO!. KiroueBble cioBa B TEKCTE Yallle BCETO BBIJEICHBI.

OrneHka «HEYAOBJIETBOPUTEIBHO» BBICTABIAETCS, €CIU COJEPKAHUE HE SBISETCS HAyYHBIM.
Wnnroctpanmu  (rpaduyeckue, My3bIKalbHbIe, BHIECO) HE COOTBETCTBYIOT TeKCTy. MHoOro
opdorpapuueckux, MyHKTYallMOHHBIX, CTHJIMCTUYECKHX OMIMOOK. HaOopbl 4YHCIOBBIX JaHHBIX HE
NPOMJUTIOCTPUPOBaHbl rpadukaMu M AuarpamMmamu. MHopManus He mpeicTaBiseTcsl aKTyalnbHOW M
coBpeMeHHOH. KitoueBbie ciioBa B TEKCTE HE BBIJICIICHEI.

1 IpoBeieHNs KPYTJIOro CTOJIA!

OTauYHO: BCe KOMIETEHIINH, IPEIyCMOTPEHHBIE B paMKax JUCLUIUIUHEI (B 00beMe, 3HaHUH, YMEHUH U
BJIaJICHUH) OCBOEHBI IOJTHOCTBIO. Y POBEHb OCBOCHUS KOMIIETEHIIMN — TIOBBILIEHHBIH. OOyuaromuiics
aKTUBHO peIaeT MOCTaBlICHHBIE 3aJauH, JEMOHCTPUPYsI CBOOOTHOE BIIaJICHUE ITPEyCMOTPEHHBIMH
HaBBIKAMHU M YMEHHSMHU Ha OCHOBE MCITOJIb30BAHUS MTONYYCHHBIX 3HAHUH.

XopouIo: Bce KOMIIETEHINH, TPEAYCMOTPEHHbIE B paMKaxX AUCLUILIMHEI (B 00beMe, 3HaHUH, YMEHUH 1
BJIQJICHUH ) OCBOCHBI MOJIHOCTHIO. Y POBEHL OCBOCHHS KOMIICTCHIIMU — JOCTAaTOYHbIN. OOy4aromuics
pelaeTt OCTaBIeHHbIC 33/Ia4H, HHOT/A AOIYCKas OIMOKH, He MPUHIMITHATFHOTO XapakTepa, JIeTKO
UCIIPABJISIET UX CAMOCTOSITETLHO NP HABOISAIIMX BOIIPOCAX MPETOAaBaTeNsl; JeMOHCTPUPYET BilaJIeHHE
NPEAyCMOTPEHHBIMH HaBBIKAMH U YMEHHUSIMH Ha OCHOBE MCIIOJIb30BAHUS MTOJyYCHHBIX 3HAHUH.
Y10BI€TBOPUTENBLHO: BCE KOMIIETEHINH, TIPElyCMOTPEHHBIE B paMKax JIUCIUIUINHBI (B 00beMe,
3HaHUH, YMEHUH 1 BJIaJIEHH) OCBOEHBI IIOJIHOCTHIO. YPOBEHb OCBOCHHUSI KOMIIETEHIIMH — HOPOTOBBIH.
OOyuaromuiics Ipy pelIeHru  MOCTaBISHHbBIE 3a]a4H, YaCTO JOMYCKAeT OIINOKH, HE TPUHIUITHAIILHOTO
XapakTepa, UCTIPABIISET WX IPU HAJTMYUH OOJIBIIOTO KOJIMYECTBA HABOMSIINX BOIIPOCAX CO CTOPOHBI
MIPEToJIABATEINST; HE BCET/Ia MOYYSHHBIE 3HAHUSI MOXKET B ITOJTHOM 00beMe MPUMEHHTH TPH
JEMOHCTPALIMH MPELYCMOTPEHHBIX TPOrpaMMOi TUCIUIUINHBI HABBIKAMU M YMEHHUSIMH.
HeynoB/jieTBOpUTEIbHO: BCE KOMIIETEHINH, NPEIyCMOTPEHHBIE B paMKax AWCIUIUIMHBI (B 0ObeMme,
3HaHWW, YMEHHUH M BJIa/IEHWI) HE OCBOCHBI WM OCBOEHBI YACTHYHO. Y POBEHb OCBOEHUS KOMIIETEHIINN —
MOJTIOPOTOBBIH. OOyuatomuiicss 0pH pEHIEHUH MOCTaBJICHHBIE 3afadyd, JAOIYCKaeT OLIMOKU
NPUHIMIIMAIBHOTO XapakTepa, HE MOXET WX HMCIPaBUTh JaXKe MPH HAIWYUKA OOJBIIOTO KOJINYECTBa
HaBOJSIIUX BOMPOCAX CO CTOPOHBI TPENOAaBaTelis; 3HAHWS 10 JUCHUIUIMHE (QparMeHTapHbl |
oOyuaromuiics He MOXET B IIOJIHOM OObeMe NPUMEHHUTh UX IIPU AEMOHCTPALMU IPELYyCMOTPEHHBIX
MPOrpaMMOii AUCIUIIIMHEI HABBIKAMU U YMEHHSIMU.

4.3. llIkaJjia ¥ NpoueAypa OLEHNBAHMS POMEKYTOYHOMH aTTecTaluU



Kputepun ouennBanus 3a4era (B COOTBeTCTBHHM € 1.4.1.)

«3a4YTeHo» BBICTABISIETCA TIPH YCIIOBUH, €CIH Y CTyIeHTa c(hOpMHUPOBAHBI 3asBIEHHBIE KOMIIETEHIINH,
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 KOMITCTEHITUH, 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.



