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1 HEJIA U 3AJAYU OCBOEHUSA JUCIUTIJINHbI

1.1 leab ocBOeHUS TUCHMILIUHBI:

HCJ'IBIO OCBOCHUS QUCHUIIINHBI ABISCTCA N3YUYCHUE METOI0B, crmoco0oB 1 CpEACTB IMOJIYYCHH BEIICCTB
1 MaTCprUaJIOB C IOMOLIBIO (1)I/ISI/IKO-XI/IMI/I'-I€CKI/IX U XUMHWYCCKUX IMPOLCCCOB, IIPOU3BOJACTBA HA UX
OCHOBC PI3I[€J'IPII>1 Pa3IM4HOIO0 HA3HAYCHUS.

1.2 3agaum ocBoeHMsI AMCHUIIMHBI (MOAYJISA): - MPOBEACHUE SKCICPUMEHTOB MO 3aJaHHOMN
METOJMKE, COCTABJICHHE OIMUCAHMS MPOBOAMMBIX UCCIICIOBAHUI U aHAJIU3 UX PE3YJIHTATOB

2 MECTO JUCHHUILIMHBI B CTPYKTYPE OGPA3OBATEJIBHOM ITPOT'PAMMBI

VY4ueOHas AUCIUIUIMHA «AHATUTHYECKAss XUMHUSA U (U3NKO-XUMHUYECKHE METOJIBI aHAIIN3a»
BKJIIOUCHa B OO0s3aTeNbHBI IepedyeHb MAWUCIMIUIMH B paMmkKax Oa3oBoil wactu broka 1,
ycra"oBiaeHHoro ®I'OC BO, u aBnsercs o0A3aTenbHOM 1715 BeeX NpoQuiiel TaHHOTO HalpaBICHUs
MOJITOTOBKH.

JucuuruimHa 6a3upyercst Ha CIeIyIOIUX AUCIUILUTUHAX: (HU3UKa, MaTeMaTHKa, HTHPOpPMAaTHKa,
o0111ast 1 HEOpraHu4ecKas XUMUS.

JucuumimHa «AHATUTHYECKAass XUMHUS U (U3HKO-XMMHYECKHE METOJIbI aHallu3a» SBISETCS
OCHOBOTOJIAraromeil A W3y4eHHs CIEAYIOUUX JUCHUIUIMH: MPOEKTUPOBaHUE OO0OpYyAO0BaHUS
OpPTraHUYeCKOTo CHHTE3a U HedTenepepaboTKH.

PaGouas nporpamMmma JUCHUILIMHBI «AHaMTHYECKass XUMHUSI U (1)I/I3I/IKO-XI/IMI/I‘IGCKI/I6 MCTOABI
aHaJIM3a» i1 UHBAJIMAOB MW JiUL, C OIPaHWMYCHHBIMHW BO3MOXHOCTSAMU 3J0POBLA pa3pa6aTI,IBaeTc;1
HHAUBUAYAJIBHO C YUYCTOM 0oco0eHHOCTEeH HCI/IXO(l)I/I?»I/I‘leCKOl"O pa3sBUTHA, HWHIAUBUAYAJIBHBIX
BO3MOKHOCTEI M COCTOSTHUS 310pOBbA TaKHUX o6yqa}onmxca, 110 UX JINYHOMY 3asIBJICHUIO.

3 KOMIETEHIIUA OBYYAIOUIETOCSI, ®OPMUPYEMBIE B PE3YJBLTATE
OCBOEHUS JUCHMUILIAHBI (MOYJIST)

Tabmuna 1
®opmupoBanue komnerennuun OIK-2, 4, 5 pucuumimHaMu
Kommeren | HaspaHust y4eGHBIX quc- CemecTpbl JOPMHUPOBAHHUST KOMIIETEHIIHH
s LHUILUTHH,MO/IYJIeii, IPAKTHK,
VYACTBYIONIHX B 1 kypce 2 Kypc 3 Kypc 4 kypc
(hopmupoBannu cemMecTp ceMecTp cemMecTp Cemectp
KOMIeTEeHIINH 1 2 3 4 5 6 7 8
BMecTe ¢ JaHHOI
JUCIHUILTHHOM
OIIK-2 Matemaruka X
Wndopmartnka X
®dusuka X X
Opranuueckasi XUMHs X X X
dusnyeckas XUMHS X X
HpI/IKJ’[a}lHaﬂ MEXaHHKa X X




ONEeKTPOTEXHUKA U
JJIEKTPOHUKA

Komnonnnas xumus

AHanuTHyecKkas XHMHA U
(1)I/I3I/IKO-XI/IMI/I‘~ICCKI/IG METOAbI
aHaliu3a

Texuuueckas TCPMOJNHAMHUKA
" TCIINIOTCXHUKA

OO6mass XuMHYECKast
TEXHOJIOIUS

IlongroroBka k  mpouenype
3amuThl 1 3amuTta BKP

OIIK-4 AHanuTHYeckasg  XHMHS H
(U3NKO-XUMHYICCKIE METOJBI
aHaJIM3a
IlongroroBka K  mpouenype
3aIuTh 1 3aniuta BKP

OIIK-5 Opranunyeckasi XUMUs

dusnueckass XuMHUs

DNeKTpOTeXHUKa U
JJIEKTPOHUKA

AmnanuTudeckas XUMMHA u
(1)I/ISI/IKO'XI/IMI/I‘{CCKI/I€ METOAbI
aHaliu3a

IloagroroBka K  mpouenype
3amMThl U 3amura BKP




I[TEPEYEHDb IIIAHUPYEMBLIX PE3VIJIBTATOB OBYYEHUA 110 JUCHUINIMHE, COOTHECEHHBIX C INUIAHUPYEMbBIMH
PE3VJIbBTATAMU OCBOEHUA OI1

Tabnuma 2

Hepeqeﬂb IJIAHUPYEMBIX pE3yJabTaTOB Oﬁy‘leﬂl/lﬂ Mo TUCHHUIIJINHE, COOTHECECHHDLIX C INIAHUPYEMBIMU peE3yjJdbTaTaMU 0CBOCHUA

Koa u HanmeHoBaHue

OueHovHbIE CpeICTBA

Koa n HauMeHoBaHue =
KOMITETeHIIH HHAMKATOPA J0CTHKEHUSI Ilnanupyemble pe3yJbTaThl 00y4eHHsI 110 JUCHUILIMHE Texkyuiero IIpomexyTouHoi
KOMIICTCHIIUH KOHTPOJIA aTreCTanumn
OIIK-2. NOIIK-2.2. cnionb3yer | 3HaTh: Ymers: Baagers: CobecenoBanue | Bonpocsl JJ1s1
Croco0eH HCIOIb30BaTh MaTeMaTHYeCKHe, MaTeMaTHYECKHUE, UCIIOJIb30BaTh COBPEMEHHBIMH U OTYETHI IIPU YCTHOT'O 3K3aMeHa:
MaTeMaTH4ecKue, hu3ndec- dusmueckue, pusnko- dbusnyeckue, MaTEMaTUYECKHE, MaTEMAaTUYECKUMHY, | BBIIIOJIHEHUHU Ounetsl (20
KHe, QH3UKO-XUMHUECKHe, XHMHYECKHE, (uzuko- ¢dusnyeckue, (u3nYeCKUMH, MPAKTUYECKUX OMIICTOR)
XUMHYECKHE METOIbI IS XUMHUYECKHE METObI yIsi | XUMHUICCKHE, ¢buszuKo- ¢busznKo- 3aJaHul
perenus 3axad npogec- peleHus 3a7au XUMHYECKHE XMMHYECKHE, XMMHYECKUMH,
CHOHAJIBHOM NEeATEIbHOCTH HpO(beCCHOHa.HBHOﬁ METOABI JJIsA XUMHYCCKHE MCTOIbI XUMHWYCCKNMHU
NESTEbHOCTH: OIpeeIeH s JUI MICHTH(UKALMY | METOJaMHU aHAIIN3a

XUMHUYECKHX XMMHYECKHX IS

BEILICCTB U BEIIECTB U UACHTU(DUKALIUN

COeIUHEHNN COeJUHEHUN XUMHYECKUX

BEILECTB U
COCIMHEHU
OIIK-4. NOIIK-4-1. 3HaTh:  0a30BYIO | YMeTh: H3MEHSATDH Baaners: CobGecenosanne | Bompocst 1St
Crocoben obecrieunBarh O6ecrneunBaer TEPMUHOJIOTHIO, TEXHOJOTHYECKHI ¢busuko- ¥ OTYETHI IPH YCTHOTO JK3aMeHa:
IIPOBEICHNUE TEXHOIOTNYEC- MPOBEJAEHUE TEXHOJIOTU- | OTHOCSIIYIOCS K PEKUM OOBEKTOB 10 | XUMHUYCCKHUMH BBIITOJTHCHHUN ouieTs! (20
KOT'0 IIPOLECCA, UCTIOJIL30BATh | YECKOT'O MPOIIECCa, aHAIUTUYECKON pesyJsbTaTamMm METOIaMHU NPAaKTHYECKUX | OUIIeTOB)
TEXHUYECCKUE CPENCTBA JIA HCIIOJIb3YET TEXHUYECKHE | XUMHUH U (PU3HKO- | (PU3HKO- aHaJIM3a Ka4ecTBAa 3aJaHuH
KOHTPOJIS [TapaMETPOB CPEJICTBA JJIS KOHTPOJISA | XHMHUYECKUM XUMHUYECKUX CBIPbSI U TOTOBOM
TEXHOJIOTMYECKOT0 TPOLECCa | mapaMeTPOB TEXHOJIOTH- | MEeTOJaM aHAJIN3a, | METOJOB aHaIn3a IPOAYKIIMH
CBOMCTB ChIPbs U TOTOBOM YEeCKOTO TpoIiecca TEOPETHYECKHE KauecTBa ChIPbs U IIPOLIECCOB
HNPOAYKIHHU, OCYILECTBIIATH CBOWCTB ChIPbsl M TOTOBOH | 0CHOBBI PeaKIIuii, TOTOBOM MPOAYKIMH | XUMHUYECKOM
WU3MEHEHUE MapaMeTPOB MPOAYKIIHH, MPOTEKAIONIUX MTPH TEXHOJIOTHH;
TEXHOJIOTMYECKOTO MPOIIECCa | OCYIIECTBIATh U3MEHEHHUE| TeXHOIOTHYECKIX
IIPY U3MEHEHUU CBOWCTB apaMeTpoB mporueccax.
CBIpbS TEXHOJIOTMYECKOTO
npouecca pu U3MEHEHUU




CBONCTB CBIpPbSI:

OIIK-5.

CrocoOeH OCyIIECTRISITh
9KCIIEPUMEHTAJIbHBIC
HCCIIEIOBAHUS U UCIIBITAHHS
10 3aJITaHHOM METOJIHKE,
MIPOBOIUTH HAOIIOICHUS
U3MEPECHHSI C yUETOM
TpeOOBaHUI TEXHUKHU
0€e30MacHOCTH,
00pabaThIBaTh

1 UHTEPIPETUPOBATH
9KCIIEPUMEHTAJIbHBIC TaHHBIC

HOIIK-5.1.
OcymiecTBisieT
9KCIEPUMEHTAIbHBIC
UCCIICIOBaHUS U
WCTIBITAHUS IO 3aTaHHON
METOJIMKE, POBOJIUT
HAOJIOICHUS U
U3MEPEeHHS

C y4eToM TpeOoBaHUI
TEXHHKHU 0€30IacHOCTH,
obpabaThiBacT 1
UHTEPIPETHPYET
AKCTIEPUMEHTAIILHBIE
JTAHHBIE:

3HaTB:
OKCIICPUMECHTAJILHEBIC
METObI
HCCIICAO0OBAHUA U
HUCIIBITAHUA
XUMHYECKHUX
BEIIECTB U
COCIUHEHHI;

YMmern:
OCYIIIECTBIISTh
AKCTIEpUMEHTATbHBIC
HCCIEI0BAHUA U
HWCIBITaHMS

10 3aJaHHOM
METOIMKE I
OTIpe/ICIICHUS U
aHajau3a
XUMHYECKUX
BEILICCTB U
COCIMHEHUH;

Baanernb:
0€e30I1aCHBIMHU
METOIaMH
HCCIIENOBAHUS U
HCIIBITAHUS
XUMHYECKHX
BEIIECTB U
COCJIMHCHU;

CobecenoBanue
U OTYETHI IIPU
BBITIOJTHEHNN
MPaKTHYECKUX
3aJaHuH

Bonpocsr JUIsL
YCTHOTO 3K3aMEHa:
OmIIeTHI (20
OMIIeTOB)




4 CTPYKTYPA U COAEP KAHUME JUCHUITIMHBI

4.1 Pacnpene/ieHue TPYA0EMKOCTH JUCHHUILUIMHBI 110 BUIaM PadoT Mo ceMecTpam

OO6mas Tpyno€MKOCTh AMCIUIUIMHBI cocTaBiisgieT 5 3ad.en./180 wacoB, pacmpeneneHue
9acoB 10 BHJIaM pabOT ceMecTpaM MPEICTaBICHO B Tabn.3 u 4.
dopmar U3y4YeHHS JAWCHMILIMHBL C HCIOJL30BAaHUEM JJIEMEHTOB 3JICKTPOHHOTO

00yueHusl.

Tab6muna 3

Pacnpenesienue Tpy10€éMKOCTH JUCHMILIMHBI 110 BUAAM PadoT M0 ceMecTpam

JJISl CTY/IEeHTOB O4HO# (p)OpMBI 00yUeHH s

Bupa yueOHoii padoThl Bcero yacos Cemectp
3
1. KonraktHass paGora ol0yuyawmmxcsi ¢ 74 74
npenojaBartejiemM
(mo Bumam y4eOHBIX 3aHATHIN) (BCero), B TOM
qHCIe:
1.1. AyaurtopHble 3aHATHS (Bcero), B TOM 68 68
qHCIIe:
- nekryu (JI) 34 34
- naboparopHsie padboTsl (JIP) 34 34
- npaktudeckue 3ansatus (113) - -
- npakTukymsl (I1) - -
1.2. BueaynutopHble 3aHsiTUs1 (BCero), B 6 6
TOM YHCJIE:
- TPYNIIOBBIE KOHCYIbTAIMH MO TUCIUILINHE 4 4
- TPYIIOBBIE KOHCYJIbTAIIMH TOIPOMEKYTOUHOM 2 2
aTTecTaluu (9K3aMeH)
- MHAUBHyaJbHAs paboTa MPernoaaBaTes - -
¢ o0yyaroummcs:
- 110 TIPOEKTUPOBAHUIO: MTPOEKT (paboTa)
- 110 BhINOJIHEHUIO PI'P
- 10 BeINOJIHEHUIOKP
- 10 COCTaBJICHUIO pedepara (JoKIaaa, 3cce)
2. CamocrositeabHasi padora crygenta (CPC) 70 70
(Bcero)
Bua npomexyTouyHOi aTTeCTAIMU  3K3aMeEH 36 36
Oo6mas TPYA0EMKOCTh, yachpl/3a4eTHbIE 180/5 180/5
€TMHHIIBI




Tabauua 4

Pacnpenesienue Tpy10€éMKOCTH JUCUMILIMHBI 10 BUAAM PadoT M0 ceMecTpam
AJISl CTY/IeHTOB 3204HOi ()opMBbI 00yyeHH A

Bup yueoHoii padoTbl Bcero Kype 3
4yacoB
1. KonrakTHasi pabora oO0y4ammHUXcA C 35 35
npemnojaaBartejieM
(o Bu1aM y4eOHBIX 3aHATHI) (BCEro), B TOM YHCIIC:
1.1. AyautopHble 3aHATHA (BCEro), B TOM 4KCJIE: 28 28
- nekuuu (JI) 10 10
- tabopartopubie pabotsl (JIP) 18 18
- npaktuaeckue 3anstus (113) - -
- npakTukyMsl (I1) - -
1.2. BuHeayauTopHble 3aHATHS (Bcero), B TOM 7 7
qHCIe:
- TPYIIOBBIE KOHCYJIbTAIMH 10 TUCIUILINHE 4 4
- IpyNIoBbIe KOHCYJIbTallu1 1o 2 2
MIPOMEKYTOUHOU
aTTecTaluu (3K3aMeH)
- UHIUBUyaJbHas paboTa mpernoaaBaTens
¢ O0yJaroIIMCSI:
- 10 TPOEKTUPOBAHMIO: MTPOEKT (paboTa)
- 110 BeINOJIHEHUIO PI'P
- 1o BbInosHeHUI0 KP 1 1
- 10 cOCTaBJIeHUIO pedepara, J0oKIaa,
acce
2. CamocrosiTesabHasi padora cryaenta (CPC) (Bcero) 136 136
Bua npomMexyToYHOM aTTeCcTAlINU 9 9
IK3aMeH
OO01Iasi TPY/I0EMKOCTb, Yachl/3a4eTHbIE eIHHULIbI 180/5 180/5




4.2 Conep:xaHue IMCHHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

CopepxaHre TUCIUILIMHBI, CTPYKTYPUPOBAHHOE TI0 TEMaM, MPUBEACHO B Tabmuiax 5 u 6.

Tabnuma 5
Coz[epma}me AUCHUINIJIMHBI, CTPYKTYPUPOBAHHOEC 110 TEMaM, 1JIsI CTYICHTOB OYHOH (l)OpMLI Oﬁy‘leHl/IH
Ilnanupyemble Buasbl yueoHo#i padoThI HaumenoBan
(KOHTPOJIMpPYeMBI KounrakTHas ue Peanu3zauusa | HaumeHoBaH
€) pe3yJbTaThl padora = HCIO0JIb3yeMBbI B paMKax ue
OCBOCHMHS: 5 < X npaKTuyec- pa3padoraH-
koaYK;OIIK; o ° z £ AKTUBHBIX U Kol HOTI'0
HaunmMeHoBaHHe TEM = = 2 S Bug CPC
K g Tl 28] 38 HHTEPAKTHB- | MOATOTOBKH | IJIE€KTPOHHOT
o< & =
U HHIUKATOPbI - S 5 2 - g § § HBIX (Tpynoem- 0 Kypca
o R o
JOCTHKEHUS E s E E = g s < o0pa3oBareJib KOCTh B (TpymoemkocT
. = o o
KOMIIETeHIH I < e § g E § S & -HBIX yacax) b B yacax)
< s .
= |R& E8|0AaY TeXHOJIOT Ui
3 cemecTp
OIIK- 2, 4, 5. Tema 1.1KayecTBEHHBIN aHaIN3 4 - - 6 IMoaroroska k nekuusayM, | CobecemoBaHue
MOIIK-2-2, BBIOJIHEHHE 32/ 1aHHi JUis
CaMOCTOSTENIbHOM
NOIIK-4-1, pabotsr..6.1.1: C 17-30
NOIIK-5.1
Tema 1.2JTabopaTopHBIe PaOOTHI - 2 - ITonroToBka K BBINOJI- CobecenoBanue
XapakTepHble peaKiih Ha KATHOHBI M HEHUIO 33J]aHuil J1st
AHWOHBI. AHaIM3 CMeCH KaTHOHOB 3-i CaMOCTOSITEILHOM
TPYIIITBI pab6orsl. .6.1.1: C 17-30
Tema 2.1 KucioTHO-OCHOBHOM METO, 2 - - 4 IloaroroBka K JICKIIHSIM, CobecegoBanue
T 33T — 1 BBITTOJTHEHHE 3a/IaHUI
ema 2.2 TuTpoBaHUE CONCH U AIEKT- T CAMOCTOATEILHOH
POJIHTOB pab6orsr. 6.1.1: C 178-
Tema 2.3 KuciaoTHO-OCHOBHOE THUT- 2 - - 188
poBaHHe
Tema 2.4JIabopaTopHbIe PaOOTHI 2 - 4 [MomroroBka k BeION- | CobecenoBanue

10




Ilnanupyembie
(KOHTpOJIUpYeMBbI
€) pe3yJbTaThl
OCBOCHMSA:
koaYK;OIIK;
IIK
U HWHAUKATOPBI
HOCTHKEHHs
KOMIIeTeHM i

Buasbl yueOHoi#i paGoThl HaumenoBan
KonraktHas ue Peanuzauusa | HaumeHoBaHn
paborta 5 HCI0JIb3yeMBbI B paMKax ue
= B X npakTuyec- | pa3padoraH-
< .
o ° zE AKTHUBHBIX H KOH HOTO
HaumeHoBaHue TeM Z 2 2 S Bup CPC
g Tl 298] 38 HHTEPAKTHB- | MOATOTOBKH | J3JIEKTPOHHOT
oS 1 o
) 5| 2 - 58 S HBIX (Tpynoem- 0 Kypca
o R o
= 22 E = § s oGpasoBareb KOCTb B (TpymoeMKoCT
= e o
£ 0S l§ SE| 2 k§ -4 -HBIX yacax) b B Yacax)
< Q .
= RalBES5|0aZ TEXHOJIOT I
Wnentudukanus comm. HCHUIO  3aJaHuid  JUIs
B3sTHe HABECKM HA AaHATUTUYECKUX BECax CaMOCTOSTEIIbHOM
pabotel.6.1.1: C 178
Tema 3.1 MeTOIbI OKUCIICHUS- 4 - - 4 IMoaroroska k nekuusM, | CobecegoBaHue
BOCCTAHOBJICHMS BBITIONHEHHE 33 AHHI /IS
CaMOCTOSITETBHON
Tema 3.2JIabGopaTtopHbIe pabOTHI 2 -
I PATOPHEIE P paGoteL. 6.1.1: C 103-128
PHUTOTOBJIEHHE TUTPOBAHHBIX PACTBOPOB
K METOly HeHTpalu3anum. Y CTAHOBICHUE
CHCTEMATHYECKOM MOTPENTHOCTH MTPH
OTpe/IeNICHHH KOHIIEHTPAIIUH paboyero
pactBopa HCI
Tema 4.1KommnexconomeTrpus 2 - - 4 ITonrotoBka k nekuusM, | CobecemoBaHue
BBITIOJIHEHUE 3aJJaHUM 1151
ieMa 4.2 Ha6opaT60pHLIe paboThI. 4 CAMOCTOSTENBHOM
HaJIM3 CMecH KapOoHaTa M THAPOKCHIA
P /P A paborsr. 6.1.1: C. 232-
HaTpusi. AHaJIN3 CMECH XJIOPOBOJAOPO/I- 255
HOW ¥ OOpHOM KUCIIOT
KomruiekcoHOMeTprYIecKoe OrpeieieHue
KaTHOHOB MEJIU, HUKEJIs, XKeje3a U o0Iei
KECTKOCTH BOJIBI
Tema 5.1 paBuMeTpHICCKHii aHATH3 2 - - 4 ITogrotoBka k UBLIHOJ'I- CobecenoBanue
HEHUIO  3aJaHuil  JUIs
I'E‘IeMa 5.2 JlabopaTopHbie pabOTHI 6 CAMOCTOSTEIBHOM
CPMAHIaHATOMETPHYECKOE ONPE/CICHHE paGots.6.1.1: C.143-178
6uxpomara. Momomerpuueckoe
omnpeJiesieHre CoIel MeIu.
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Ilnanupyembie
(KOHTpOJIUpYeMBbI
€) pe3yJbTaThl
OCBOCHMSA:

koaYK;OIIK;
IIK

U HWHAUKATOPBI
HOCTHKEHHs
KOMIIeTeHM i

Buasbl yueOHoi#i paGoThl HaumenoBan
KonraktHas ne Peanuzauusa | HaumeHoBaHn
paborta 5 HCI0JIb3yeMBbI B paMKax ue
= B X npaKkTHyec- paspadoraH-
< .
o ° zE AKTHUBHBIX H Kol HOT'O
HaumeHoBaHue TeM Z 2 2 S Bup CPC
g Tl 298] 38 HHTEPAKTHB- | MOATOTOBKH | J3JIEKTPOHHOT
oS 1 o
) 5| 2 - 58 S HBIX (Tpynoem- 0 Kypca
o R o
= 22 E = § s oGpasoBareb KOCTb B (TpymoeMKoCT
= e o
2 | < L§ S E| 2 é & -HBIX yacax) b B 4acax)
] Q .
= RalBES5|0aZ TEXHOJIOT I
I'paBUMETpHUYECKOE OMPEICICHHE COJTH
xKesesa
Tema 6.1doTomeTpust 2 - - 4 IToaroroBka K JIEKIUAM U
1 BBIMOTHEHHIO 3aaHUM JITIsI Coo
) CAMOCTOSITENBHOI PaboThl. | — 00 CCCAOBAHHE
Tema 6.2 JIFOMUHUCIIEHTHBIN aHATU3 6.1.2: C. 50-96
Tema 6.3 DMHUCCHOHHBII CIEKTPaIbHBIN 2 ) 4 Iloaroroska K HeKuH’{M u | Cobecenosanne
AHAIN3 BBITIONHEHHIO 32/1aHHi
JUTSL CAMOCTOSITEIbHON
1 - Thl. 6.1.2: -4
Tema 6.4 AToMHO-a0COPOLMOHHBIH padot. 6.1.2: C. 9-49
aHanu3
Tema 6.5 JIaGopaTopHbie pabOTHI 4 4 [MoaroroBka otdyetoB mo | CobecenoBanue
DOTOKOJIOPUMETPUUECKOE OTIpeIeIICHNE 1abopaTopHBIM paboTam.
COJICH HUKENS WIN aHUJIMHA. .6.1.2: C.9-49
CnexkrpopoMeTpriecKoe onpeeeHe
xenesa (I11) B mpucyTcTBHH COJIEH HUKEIS
Tema 7.1 XpomaTtorpadus 2 4 [MoaroroBka x nexuusm, | CobecenoBanue
6.1.2: C. 316-359
Tema 7.2 JlabopaTopHbie pabOTHI 4 4 IMoaroroBka k BeIMON- | CobecemoBanue
TypOugumMeTpuueckoe onpezeneHue HEHUIO  3aJaHuil  JUIs
cyJb(haT-noHOB. CaMOCTOSITENIBHON
Xpomarorpaduieckoe onpeaeneHne paborsl. 6.1.2: C. 316-
CMecH CIIMPTOB. 359
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Ilnanupyembie Buasbl yueOHoi#i paGoThl HaumenoBan
(KOHTPOJIUpYEeMBI KonTakTHas ue Peanuzauusa | HaumeHoBaHn
€) pe3yJbTaThl paGora = HCIO0JIb3YeMbl B paMKax ue
OCBOCHHS: = B X npaKTuyec- pa3paGoraH-
koaYK;OIIK; ° g E AKTHUBHBIX H Koii HOTO
HaumenoBanue Tem Z 2 2 = Bux CPC
K g ol 28 3 = HHTEPAKTHB- | MOATOTOBKH | J3JIEKTPOHHOT
U HHIUKATOPBI " E" g 2 - E %’ § HBIX (Tpynoem- 0 Kypca
JOCTHKEHUS E 8 é E E § s o0pa3oBareJib KOCTBb B (TpymoemkocT
KOMIeTeHIHii % l§ L§ S E| 2 é = -HBIX yacax) b B 4acax)
= ~alE§|0AY TEXHOJIOTHH
CpaBHEeHHE Pa3IHYHBIX CIIOCOOOB pacueTa
IIPU XpOMaTOorpa(uIecKoM OnpenesICHHN
CMECH yTIIEBOJJOPOIOB
Tema 8.1[loTeHunomerpus 2 4 IToaroToBKa K JICKIUAM, CobecenoBanne
Tema 8.2 Bonbr-amnepomerpust BBITIOTHEHHC SaH%HHﬁ A
CaMOCTOSATENBHOM
Tema 8.3KonyKroMeTprs > paborsl. 6.1.2: C. 188-219
Tema 8.4 Kynono merpus.
Tema 8.5 JIaboparopHbie pabOTHI 4 4 [MoxroroBka OTYETOB IO CobecenoBanue
KauecTBeHHBII SMUCCUOHHBIN aHATN3 nabopaTopHBIM paboTaM.
METOJIOM pacIIi(POBKH. .6.1.2: C. 188-219
HOTCHHI/IOMeTpI/I‘-IeCKOC TUTPOBAHUC
(dhochopHOI KUCITOTHI WK COJICH
AJIFOMHUHUS
Tema 9.1Paguomerpuueckui, Macc- 1 4 IloaroroBka K JICKIIHSAM, CobecenoBanne
creKkTpasibHbll aHanmu3 wmeton AMP u BBINIOJTHEHUE 3a/1aHUH.
OIIP, pentrenockonus 6.1.2. C. 263-275
Tema 9.2JIabopaTopHbIe PaOOTHI 4 4 [ToxroroBka 0T4ETOB IO CobecenoBanue
MNoHOOOMEHHO-TIOTEHITHOMETPUIECKOE abopaTopHBIM paboTaM.
OTpeJIeNIeHNe XpoMaTa Kajusl. 6.1.2. C. 263-275
BosbTamnepomMeTpuieckoe onpeeneHe
coJiell IByXBaJICHTHOTO JKejle3a HIIH
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Ilnanupyembie Buasbl yueOHoi#i paGoThl HaumenoBan
(KOHTPOJIUpYEeMBI KonTakTHas ue Peanuzauusa | HaumeHoBaHn
€) pe3yJbTaThl paGora = HCIO0JIb3YeMbl B paMKax ue
OCBOEHHUS: = B X NnpaKTU4ec- pa3paGoraH-
koaYK;OIIK; ° g E AKTHUBHBIX H Koii HOTO
HaumeHoBaHue TeM Z 2 2 S Bup CPC
K g ol 28 3 = HHTEPAKTHB- | MOATOTOBKH | J3JIEKTPOHHOT
U HHIUKATOPBI " E" g 2 - E § § HBIX (Tpynoem- 0 Kypca
JAOCTHKEHHSA E % é E E § = 6 o0pa3oBareib KOCTh B (TpymoemkocT
KOMIeTeHIHii 2 | < L§ S E| 2 é & -HBIX yacax) b B 4acax)
= =& E8 OA&Y TEXHOJIOTHH
TUAPOXHWHOHA
Tema 10.1 AHanu3 HEBOJIHBIX PACTBOPOB 1 4 IloaroroBka K JeKLIUsAM, CobecenoBanue
3JIEKTPOJINTOB BBITIOJIHEHUE 3aJJaHU I
JUIs1 CAMOCTOSATEIbHOU
pa6ortsL. . 6.1.2: C. 244-
251
Tema 10.2JIab6opaTopHbie pabOTHI 2 4 [MoxroroBka OTYETOB IO CobecenoBanune
Kongykromerpuueckoe TUTPOBAHUE CMECH nmabopaToOpHEIM paboTam.
CHIIBHOW W CJa0OW KHUCIIOT WU COJeH 6.1.2: C. 244-251
MCIIU
CamocrosiTeibHas padoTa 70
UTOI'O no nucuumiune | 34 34 70
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CopepxaHue TUCIHUILIMHBL, CTPYKTYPUPOBAHHOE IO TEMaM, JUJIsl CTYACHTOB 3a04HOM (OpMbI 00YUCHHS

Tabmuna 6

ILianupyemsie Bunsbi yueOHo# paGoThI
HaumenoBanue | Peanuzanms
(KOHTpOJIUpYeMbI KonTakTHan = HaumeHoBaHue
3) HCII0JIb3YyeMBbIX B paMKax
€) pe3yJibTaThl padora < pa3padoTaH-
= AKTHUBHBIX H NnpaKTu4ec-
OCBOCHUS: g g N HOTO
VK:OIIK: 3 2 2 = HHTEPAKTHB- KoM
KOO Y I\; 5 HaumeHoBaHue TeM Q o | B = Buag CPC 3JIEKTPOHHOI'0
s Z 9 x| g% HBIX n
2 ®| o - O/ITOTOBKH
IIK = | 5| 27| 58§ Kypca
= E | EF| S~ o0pa3oBaTeJib- (Tpynoem-
U HMHINKATOPbI = S 2| 25| B = 4 (TpyaoeMKoCTh
2 E = =8
= S & S 50 HBIX KOCTh B
AOCTHKEHHS z | g S s E z 8 A . ) B Hacax)
. & & TEeXHOJIOT Ui gacax
KOMIIeTeHIHil = =&l 28| 0 al
3 kypc
OIIK- 2, 4, 5. Tema 1.1KadecTBeHHbII aHaaIu3 1 10 IMoaroroBKa K JIeK- CobecenoBanue
MOIIK-2-2 LSIM, BBITIOJTHCHHUE
7 v
Tema 1.2JIabopaTopHble pabOTHI 1 5 3a/laHiH 110 .
HOIIK-4-1, CaMOCTOSTEIBHON
XapaKkTepHble peakluy Ha KaTUOHBI U 6 611: C17
HMOIIK-5.1 aHUOHBI. AHAJIU3 CMECU KaTHOHOB 3-H gg ore. 6.1.1: )
TPYIIIBI
Tema 2.1 KHucIIOTHO-OCHOBHOH MeTOT 1 10 Hoxroroska K jiex-
T 33T — LMSIM, BBITIOJTHEHHUE
ema 2.2 TuTpoBaHHe COJIEH U JIEKT- 3a7aHHH 110
POJTHTOB CaMOCTOSTEIIbHOM
Tema 2.3 KucioTHO-OCHOBHOE THT- paote. 6.1.1: C 178- CobecenoBanue
poBaHue 188
Tema 2.4 JlabopatopHbIie pabOTHI 2 5 [onroroka or4era CobecenoBanue
Wnentudukaius comm. o 1abopaTopHOi
B3sTHe HaBeCKH HA aHAIMTHYECKUX BECAX pabore, OArOTOBKA
K coOeceI0OBaHMIO .
6.1.1: C 178
1 [MoaroroBka k CobecenoBanue
Tema 3.1 MeTOBI OKUCIIEHUS-BOCCTA- 10 A A
HOBICHMS neknuam,6.1.1: C
103-128
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Ilnanupyembie
(KOHTpOJIUpYeMBbI
€) pe3yJbTaThl
OCBOEHHUSI:

koaYK;OIIK;
K

U HWHAUKATOPBI
JAOCTHKEHHSA
KOMIIeTeH N i

Buasbl yueOHoi#i paGoThl

HaumenoBanue | Peaqusanus
KonTakTHan = HaumeHoBaHue
3) HCII0JIb3YyeMBbIX B paMKax
paGora = pa3paboraH-
= = AKTHUBHBIX U NpaKTu4ec-
= N HOI'0
2 2 4 2 HHTEPAKTHB- KOii
HauMeHoBaHue TeM o 2o 29| 58 Bua CPC 3JIEKTPOHHOI0
< 28| 88| EZ o HBIX HOArOTOBKH
o) SF| 27| e g Kypca
o = .| E&| €°~ o0pa3oBaTeJib- (Tpynoem-
= S2| E=5| B = 4 (Tpym0eMKOCTh
=1 oE|l 28| 250 HBIX KOCTb B
2 | e8| §F zZ S = . ) B yacax)
& & TEXHOJIOTMH yacax
= |R& E8|CAaY
Tema 3.2JIabopaTopHBIe PaOOTHI 2 5 [MonroroBka oTueTa 0 CobecenoBanne
[TpuroToBneHNUE TUTPOBAHHBIX PACTBOPOB NPaKTUYECKON
K METO/y HeHTpanu3anuy. Y CTaHOBJICHHE paboTe, MOATOTOBKA
CHUCTEMaTHYECKOM MOTPELIHOCTH MIPH K co0eceI0BaHHIO.
OTIpE/ICTICHUHU KOHIICHTPAIUU pabovero 6.1.1: C 103-128
pactBopa HCI
Tema 4.1KommekconomeTpus 1 10 [ToxaroroBka k CobecenoBanue
Jlexkumsam. 6.1.1: C.
232-255
Tema 4.2 JlabopaTopHbie paOOTHI. 2 5 ITonroTroBka oruera CobecenoBanue
AHanu3 cMecH kapOoHaTa U THIPOKCHIA 10 1abopaTopHOU
HaTpUsl. AHaIN3 CMECH XJIOPOBOJIOPO- paboTe, MOATOTOBKa
HOIt 1 GOPHOIT KUCITOT K coOeceI0BaHHUIO.
KommnekcoHOMeTpHdIecKoe onpeeicHre 6.1.1: C.232-255
KaTHOHOB MeJTH, HUKeJIs, JKelie3a u o0meit
KECTKOCTH BOJIBI
1 10 [ToaroroBka k
Tema 5.1'paBuMeTprUecKuii aHAIHU3 Jlexrsim. 6.1.1:
C.143-178
Tema 5.2 JlabGopaTopHbie pabOTHI 2 5 IMonroroBka oruera CobecenoBanne
[lepMaHraHaTOMETPUUYECKOE ONpPEeIICHUE 10 J1a00paTOpHOH
6uxpomara. Momomerprnueckoe paboTe, MOATOTOBKA
orpejieTIeHUe CoJIel MeIu. K coOeceI0BaHHUIO.
I'paBUMeTpHYECKOE OIpEeIeHHE COTH 6.1.1: C.143-178
Kenesa
Tema 6.1dDoToMerpst 1 5 [MoaroroBka k CobecenoBanue
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Ilnanupyembie
(KOHTpOJIUpYeMBbI
€) pe3yJbTaThl
OCBOEHHUSI:

koaYK;OIIK;
K

U HWHAUKATOPBI
JAOCTHKEHHSA
KOMIIeTeH N i

Buasbl yueOHoi#i paGoThl

HaumenoBanue | Peaqusanus
KonTakTHan = HaumeHnoBanne
3) HCII0JIb3YyeMBbIX B paMKax
paGora = pa3paboraH-
= = AKTHUBHBIX U MpaKTu4ec-
=] o HOI'0
2 2 4 2 HHTEPAKTHB- KOii
HauMeHoBaHue TeM o 2o 29| 58 Bua CPC 3JIEKTPOHHOI0
< 28| 88| EZ o HBIX HOArOTOBKH
o) SF| 27| e g Kypca
o = .| E&| €°~ o0pa3oBaTeJib- (Tpynoem-
= S2| E=5| B = 4 (Tpym0eMKOCTh
=1 5| 25| 250 HBIX KOCThH B
2 | e8| §F zZ S = . ) B yacax)
s & TEXHOJIOT Ui yacax
= |R& E8|CAaY
Tema 6.2 JIIOMUHUCIICHTHBIA aHATN3 nexknusyM, BeinonHeHne|  CobecenoBanne
Tema 6.3 DMHUCCHOHHBII CIEKTPaTbHBIN 3ajaHuu 1o .
S CaMOCTOSATEIBLHOM
= abore . 6.1.2: C. 50-
Tema 6.4 AToMHO-a0cOpOIMOHHBIN 86 CobecenoBanne
aHanu3
Tema 6.5 JlaGopaTopHbie pabOTHI 2 5 [onroroBka oT4eTOB CobecenoBanne
DOTOKOIOPUMETPUIECKOE OTIPE/ICIICHHE 110 J1a00paTOPHBIM
COJICH HUKEIS MW aHWJIMHA. paboram. . 6.1.2: C.
CriekTpohoMeTprUIecKoe OTpeIeICHIE 9-49
xenesa (I11) B mpucyTcTBUM COJIeH HUKEIS
Tema 7.1 Xpomarorpadus 1 10 [ToaroroBka k CobecenoBanue
JICKLIUSIM, BBITIOJIHEHNE
3a/laHuil 10
CaMOCTOSTEIIHON
pabore.6.1.2: C. 316-
359
Tema 7.2 JlaGopaTopHbie pabOTHI 2 5 IoxroroBka oT4eToB CobecenoBanue
TypOunumMerpuueckoe onpezencHue 110 J1a00paTOPHBIM
cynb(aT-nOHOB. paboram.6.1.2: C. 316-
Xpomarorpadudeckoe ornpeaeneHe 359
CMecH CITUPTOB.
CpaBHeHHe pa3IMYHbIX CIIOCOOOB pacueTa
IpU XpoMaTorpaduueckoM onpenesieHuu
CMECH YTJIEBOJIOPOJIOB
Tema 8.1[1oteHrmoMeTpHS 1 10 [[ToxmroroBka K CobecenoBanne
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Ilnanupyembie

Buasbl yueOHoi#i paGoThl

HaumenoBanue | Peaqusanus
(KOHTpOJIUpYeMBbI KonTakTHan = HaumeHoBaHue
3) HCIT0/1b3YEeMBbIX B paMKax
€) pe3yJbTaThl paGora = pa3paboraH-
= AKTHBHBIX U MpaKTu4ec-
OCBOEHHS: g g . HOTO
. . 2 2 4 2 HHTEPAKTHB- KOii
konYK;OIIK; HaumeHnoBanue tem o 2 | B 8 Bua CPC 3JIEKTPOHHOI0
s Zg|l s g€ HBIX MOAr0TOBK
28 g5 & 2o ATOTOBKH
IIK = eF| 2 =& % Kypca
o = .| E&| €°~ o0pa3oBaTeJib- (Tpynoem-
U HHAMKATOPBI = S2| E=5| B =~ (Tpym0eMKOCTh
= 5| 25| 250 HBIX KOCThH B
AOCTHKEHHS 2 88| SE| 284 . B 4acax)
. ) S| &5 S0 TeXHOJI0Tr Ui yacax)
KOMIIeTeHIIHii S | R al ES OaY
Tema 8.2 Bonbr-amnepometpust MEKLUSIM, BBITIOJTHEHHUE CobecenoBanne
BagaHUN
Tema 8.3Konagykromerpus JUIS CAMOCTOSITENIbHON CobecenoBanmne
aboth1.6.1.2: C. 188-
Tema 8.4 Kynono merpust. 219
Tema 8.5 JlabopaTropHble pabOTHI 1 5 ITonrotoBka oryera CobecenoBanue
KauecTBeHHEBIN YMHUCCHOHHBIN aHAIU3 10 1a60PaTOPHOMH
METOJIOM pacHIn(PpPOBKH. paboTe, MOArOTOBKA
IToreHunoMeTpuiyeckoe TUTPOBAHUE K COOECEI0BAHMIO.
dochopHOIt KHCTOTHI HITH COTIel 6.1.2: C. 188-219
AJIFOMUHU S
Tema  9.1Pammomerpudeckuii,  Macc- 1 6 lMoaroToBKa K JCKIHSIM, CobecenoBanue
CHEKTpanbHbIA aHanu3 Meron SIMP wu BBINIOJTHEHUE 33/IaHH I
DIIP, peHTreHOCKOHS IO CaMOCTOSITENbHON
pabote.6.1.2. C. 263-
275
Tema 9.2 JIabopatopHbie pabOTHI 2 5 [MoxroToBka oT4eTa Mo CobecenoBanue
HoHo0OMEHHO-TIOTEHIMOMETPHYECKOE imabopaTopHoi padore,
oTIpeJieTIeHHe XpoMaTa KajIHs. [MOJTrOTOBKA K
BosbTamnepoMeTpuieckoe onpeieneHe cobece0BaHUIO.
coJiell ABYXBAJICHTHOTO JKeJie3a WK 6.1.2. C. 263-275
TUAPOXUHOHA
Tema 10.1 AHanm3 HEBOJIHBIX PACTBOPOB 1 5 [MoxroroBka k nekmusam,|  CobecemoBanue
3JIEKTPOJINTOB BBIMTOJTHEHUE 3aJTaHUN
[MOCaMOCTOSITEIILHOM
padore. 6.1.2: C. 244-
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Ilnanupyembie

Buasbl yueOHoi#i paGoThl

HaumenoBanue | Peanusanms
(KOHTpOJIUpYeMBbI KonTakTHan = HaumeHoBaHue
3) HCIO0JIb3YeMbIX B paMKax
€) pe3yJbTaThl paGora = pa3paboraH-
= AKTHBHBIX U npakTuyec-
OCBOEHHS: g g . HOTO
. . 2 2 4 2 HHTEPAKTHB- KOii
konYK;OIIK; HaumenoBanue Tem o 2 | B S Buag CPC 3JIEKTPOHHOI'0
2| 88| EZ HBIX NMOJATOTOBKH
MK o) S rF| 2 ® e & Kypca
o = .| E&| €°~ o0pa3oBaTeJib- (Tpynoem-
U WHIHKATOPbBI S SZ| ES| &=~ (Tpym0eMKOCTh
= g5l 25| 250 HBIX KOCTb B
AOCTHKEHHS 2 | s3| 8 E z 3 & . ) B 4acax)
N ] ] TeXHOJI0Tr Ui yacax
KOMIIeTeH I = |R& =8| 0 &Y
251
Tema 10.2JIab6opaTopHbie pabOTHI 2 5 [MonroroBka or4era CobecenoBanmne
KonnykToMeTpuueckoe THTPOBAHUE CMECH 10 J1ab0opaTopHOit
CWIBHOW U CJa0OW KHUCIOT HIH CcoJieit paboTe, MOATOTOBKA
MeNH K co0eceJ0BaHuIo.
6.1.2: C. 244-251
CamocrosiTennbHasi paboTa 136
UTOI'O no aucuuriune | 10 18 136
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5 TEKYIIUA KOHTPOJIb YCHEBAEMOCTU W ITPOMEXYTOUYHAS
ATTECTALIMA ITO U'TOI'AM OCBOEHUSA JIUCHUIIVIMHBI.

5.1. TunoBble KOHTPOJILHbIE 32JAHNUSI HJIH MHBbIE MAaTePHUAJIbl, HEOOXO0AUMBbIE JIJIsI
OLICHKHU 3HAHUI, YMEHHH U HABBIKOB M (WJIH) ONBITA AeATEJIbHOCTH

TECT Ne 1
1. ITpu yBenuuenun koHuentpanuu CH3COOH B 2 paza pH
1) yBenuuuTcs B 2 pasza 2) HE U3MEHUTCS
3) yBEIMYUTCS HA APYTYIO BEIUUUHY 4) yMEHBIINTCS Ha IPYTYIO BEITUYUHY

2. Quccommanusa CH3COONa B BOJIHOM pacTBope:
1) 3aBHCHUT OT KOHLIEHTPALIUU COIU 2) na 100%
3) 3aBucur ot quccounanuu CH3COOH 4) 3aBucut ot koHueHTpaunu NaOH

3. Paznmenuts katnonsl Cd u Zn xonnentparmu 0,01 M mipu ocakJIeHUU CEpOBOIOPOIOM MOXKHO:
1) yBenTU4MB KOHLIEHTPALMIO OJHOTO U3 KAaTHOHOB 2) mpoBes OCaXJACHUE IIPU Pa3HBX
pH
3) mpoBezs ocaxAeHUEe MPH pa3INYHbIX KOHIeHTpanusax H2S 4) Henwss pa3nenutsb

4. Ilpenen oOHApyKEHUS — ITO .....

5. Ilpu nobGaBneHuu K HackleHHOMY pacTBopy ZnS pactBopa NaCl pactBopumocTs ZnS
1) ymeHblIUTCS 2) yBeIUUUTCA 3) HE U3MEHUTCS 4) HET MPaBUIILHOTO OTBETA

6. KauecTBeHHast peakuys Ha XJIOpUA-HOH

7. Cnabas xuciora HAn—H+ + An-. YBeIn4uTs CTEIEHb AUCCOLMALINN MOYKHO:
1) mo6aBKO¥ CHUIIBHOM KHUCIOTHI 2) no06aBKO¥ 1IeI09H
3) Hobaskoii conu KtAn 4) yBenuueHuem KoHueHTpauuu HAn

8. YBenuueH61e MOHHOM CHIIBI PacTBOpa
1) yBeIMuUBaeT pacTBOPUMOCTh MAJIOPACTBOPUMOTO COSAMHEHUS
2) He BIMSIET HA PAaCTBOPUMOCTh  3) YMEHBIIAET PACTBOPUMOCTh
4) B 3aBUCHUMOCTH OT BenuunHbI pH

9. PactBopumocts CoS Haubosnbmas npu pH paBHOM:
12 2)7 3)8 4)9

10 IMpu yBenuuenun konuentpauun CH3COONH4 B 2 pa3a pH6
1) yBenuuutes B 2 pasza 2) HE U3MEHUTCS
3) yBenMUHUTCA Ha IPYTYIO BEIMYMHY  4) YMEHBUIMTCS Ha JPYTYIO BETUUUHY

TECT Ne 2
1. pH pactBopa HC! C xoHuentpanueii 10-2 M paBen
H7 2)2 3)12 4)3,35

2. Ha ctenens JUccolranuun c1a00ro OCHOBAHMS BIUSET

1) mo6aBKka CUIBLHOMN KUCIOTHI 2) mo6aBKa CUIILHOM IIET0YH
3) no6aBKa coJI ¢ OTHOUMEHHBIM HOHOM 4) HUYETO HE BIHSICT
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3. KadectBeHHas peakius Ha kKapOOHAT-HOH

4. CteneHb QUCCOIMALINY XapaKTEePHU3yeT:
1) cuny snekrponuTa 2) XUMUYECKYIO aKTUBHOCTD
3) 3NEKTPONPOBOAHOCTD pacTBOpa  4) MPUTHKEHHUE HOHOB

5. BydepHsiit pacTBOp - 3TO pacTBOP COCTOSIIUMN:
1) U3 ci1aboro OCHOBAaHUS U €r0 COJIU 2) U3 CJIbHOU U c1ab0M KUCIIOTHI
3) u3 c1aboil KUCIOTHI U €€ CONU 4) U3 CUIILHOTO OCHOBAHMUSI U €r0 COJIN

6. Hanmucate npubmmkenHyr ¢opmyiny s pacdera pH comm, oOpa3oBaHHOW Ci1aObIM
OCHOBAHUEM U CUJILHON KUCIIOTOU

7. B pacTBOpe MpUCYTCTBYIOT HOHKI cepedpa u kanbuus. [1P (Ar2CO3)= 1,2 10-12,
ITP(CaCO3) = 3,8 10-9. IIpu nodaBnenun nonoB CO32- nonsl Ag+ u Ca2+ OynyT:
1) BbImasiaTh B 0CaJJOK OJJHOBPEMEHHO 2) BHavasie Ag+, 3atrem Ca2
3) Buauvane Ca2, 3atem Ag+ 4) B 3aBUCHUMOCTH OT KoHIIeHTparuu CO32+

8 Brmanenue B ocagok MnS u3z 0,1 M pacrBopa MnCI2 npu neiictBuun (NH4)2S ¢
koHueHTpauuein 0,1 M:

1) Bo3MOHO npu omnpenenaeHHoOM pH 2) HEBO3MOXKHO

3) Bo3MoxHO nipu yBennyeHuu [C1] 4) BozmoxHO nipu yBesnnueHuu [(NH4))2S]

9. IpoOHbIil aHanu3 — 310 (IpUBECTU IPUMEP)

10 . CHJIbHBIMH 3JI€KTPOIUTAMH SABIISIOTCS:

1) KNO3 2) H2SO4  3)H2S  4) NH4OH

TECT Ne3
1.IIpu yBennuenun konuentpanuu CH3COONH4 B paza pH6
1)yBenuuuTtcs B 2 pa3za 2) YBEIMUYUTCS Ha IPYTYIO BEIUYUHY
3) yMEHBIIUTCS Ha APYTYIO BEITUYUHY 4) He U3MEHUTCA

2. pH pactBopa NaCl ¢ konuentpauueii 10-2 M pasen:
1)7 2)12 3)2 4) 3,35

3. CunpHBIE QJICKTPOJIUTAMU SABJIAKOTCA:
1) KNO3 2) H2S04 3)H2S  4) NH40H

4. 1poOHbIit aHAJINU3 — 3TO (IPUBECTH MPUMED)
5. By(depubiM pacTBopoM sIBIISETCS :
1) 0,1 M CH3COOH + 0,1 M CH3COONa  2) 0,1 M HC1 + 0,1 M NaClI
3) 0,1M NH40H + 0,1 M NH4CI 5) 1 M HCI + 0,1V NHA4CI
6. BydepHsIit pacTBOp UCTIONB3yETCS:
1) nnis oOHapyKEeHUST HOHOB 2) Ui OTNIENeHUSI HOHOB

3) st moanepsxanusi pH pactBopa  4) Bce OTBETHI MPABWILHBIE

7. Cteniens ruposin3a OyaeT HanOOoIbIIeH B pacTBOPE COJIH:
1) NH4ACI  2) (NH4)2S 3) CH3COONa 4) K2S
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8. Bemagenue B ocagok SnS u3 0,1 M pactBopa SnCI2 npu neiictBun H2S ¢ koHueHTpammen
0,1 M:

1) Bo3MOkHO TipH omipeaesiecHHoM pH  2) HeBO3MOXKHO

3) Bo3moxkHo nipu yBenuueHuu [SnCI2] 4) Bo3moskHo nipu yBenuyeHuu [H2S]

9. Bemanenue B ocagok MnS nipu B3aumopeiictsun MnSO4 ¢ H2S:
1) He mpouCcXOAUT 2) TOJIBKO TIPH YBEIUYCHUHU KOHIIeHTparuu MnSO4
3) BO3MOKHO Npu yBenndeHuH kKoHueHTpauuu H2S 4) BomoxHonpu onpenenenaoM pH

10 Xnopu cBUHIIA pacTBOPSETCS B
1) HCI 2) NH40OH  3) B xiopHo#i Boge  4) B ropsiucii Bojie
TECT 4
1.Koa¢dpunmueHT akTHBHOCTH Y MOKET OBITh:
Dy=1 2)y<l 3)y>1 4)y+0

2. /1nst cnaboit kucnotel HAn yBEIMUUTH CTENEHD TUCCOLMALIUN MOKHO:
1) noGaBiieHHEM CHIILHOW KHCIIOTBI 2) 1oOaBICHHEM ILETI0YN
3) no6asnenuem conu KtAn 4) yBenuuenueM koHueHtpanuu HAn

3. Bydepnas cmecs ¢ pH = 9,2 npu otnenennu 11 rpynmnsl KaTHOHOB BBOAUTCS C HEINBIO:
1) npu 6onbiiem pH ocaxnaercs (MgOH2CO3)
2) npumenbllieM pH — HenonHoe ocaxaeHue katnoHos Ba; Ca; Sr
3) Gosiee OpicTpoe ocak[eHne KaTHOHOB 11 rpynnbel  4) Bce OTBETHI BEPHBI

4. Ecnu nBa OydepHbIX pacTBOpa — KHCIBIM MU OCHOBHBI — C PaBHBIMU KOHLIEHTPALUSIMU
CIIUTHBMECTE

1) Huuero He npousoiner  2) OydepHoe AeiicTBHE UCUEIHET

3) nmpousoiiaeT OypHas peakiusi  4) MoSBUTCS HOBasi OyepHasi cMech

5. Kak Biuser noBbllIeHHE TEMIIEPATypbl Ha cTeneHb ruaponusa conu 1| M NH4CI
1) He BusieT  2) yMEHbILIAETCS
3) yBenuuuBaeTcsi  4) BHadajie yMEHBIIIAETCS, a 3aTEM yBEITMUYUBACTCS

6. Jlyumie pactBopsitorcs B pazdaBineHHoid HC1 TpynHopacTBopuMble CyabQUabL:
1) Il rpynmmer~ 2) 111 rpynmer - 3) 1V rpynmet - 4) V rpynimsl

7. YBennyeHue HOHHOU CHIIbI pacTBOpa:
1) yBennumBaeT pacTBOPUMOCTh MaJIOPACTBOPUMBIX COJIEH
2) He BIUSET HAa paCTBOPUMOCTh
3) yMeHBIIAeT paCTBOPUMOCTh  4) B 3aBUCHMOCTH OT Beau4rHbI pH

8. ITP BaSO4 u I1P Mg(OH)2 6nu3ku Mexay coboit
1) pacTBOpUMOCTb y HUX oaMHakoBass  2)y BaSO4 Boie
3) y Mg(OH)2 Gonbie 4) B 3aBHCHMOCTH OT MOJICKYJIIPHON MacChI

9. Hanbonee kucinplif pacTBOp 00pa3yer CoJb:
1) NH4CI  2) ZnCl2 3) AICI3 4) TiCI2

10 ITouemy creneHs ruposIn3a COJIM YBEINYMBAETCS C MOBBILIEHUEM TEMIIEPATYPHI?
TECT 5
1. pH 0,01 M pactBopa NaOH pasen:
)7 2)1265 3)12 4)2
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2. CreneHnp qucconuanuy ciaadoil KUCIOTE 3aBUCHUT:
1) oT KOHUEHTpalMu  2) OT KOHCTAHThI JUCCOIUAIIUN
3) oT Temneparypsl 4) OT IPUCYTCTBHS OJJHOMMEHHBIX HOHOB

3. CymHocTh 0y]epHOro qeiCTBUS 3aKII0YACTCS:
1) B B3aumopeiicteun nonoB H+ u OH- ¢ komnonenTamu OydepHoit cmecn
2) ¢ CBSI3bIBAaHUU J00aBIIEHHBIX HOHOB H+ B Ccl1a0blii 2JIeKTPOIIUT
3) B cBsi3bIBaHUM J100aBIEHHBIX HOHOB OH- B cl1a0bIil 371€KTPOITUT
4) B I3BMEHEHUU COOTHOIIEHUS KOHIIEHTPAIMii KOMIIOHEHTOB Oy(depHOi cmecH

4, Bemaaenue B ocanok CdS u3 0,1 M pactBopa CdCI2 npu nefictBun H2S ¢ koHueHTparuein
0,1M
1) Bo3MOkHO TIp omipeesieHHoM pH  2) mpu HarpeBaHuu

3) Bo3moskHO nipH yBenuueHuu [C1-] 4) BO3MOXHO T1pH yBesmueHuu [H2S]

5. IIpu noGaBnenuu k HaceieHHoMy pacTBopy BaCO3 pactBopaNaCl pactBopumocts BaCO3
1) ymeHbliIaercs 2) yBeJIUYUBALCTCS
3) He usmensiercst  4) u3MeHsiercs B 3aBUcCUMOCTH oT pH

6. I'pynnoBoil peakTuB Ha KATUOHBI BTOPOU I'PyHIIbI?
1) HCI 2) H2S npu pH = 0,5
3) (NH4)2S mpupH 9,2  4) (NH4)2CO3 npu pH =9,2

7. Kakne Bemectsa 1o teopun bpencrena-JIoypu sBAAIOTCS KUCIOTAMM:
1) cnabbie KUCTOTHI B MOJEKYIISIpHOU (hopMe  2) aHUOHBI CIIA0BIX KUCIOT
3) KaTHOHBI C1a0BIX OCHOBAHUM 4) cnabble OCHOBAHMSI B MOJICKYJISIPHOU (hopme

8. OT 4ero 3aBUCHUT KOHIICHTPAIIMOHHAS KOHCTAHTA PaBHOBECHSI?
1) ot Temmnepatypbl 2) ot naBieHus (471 ra3oB)
3) oT KoHUEeHTpauuil  4) OT MOHHOM CHJIBI pacTBOpa

9. Yro Takoe [1P? [laiiTe onpeneneHue.
10. CaSO4, BaS 04 "e pacTBOpsIOTCS B KUCIOTaxX U Iienovax. Kak ke ux mepeBectu B pacTBOp?

TECT Ne 6
1. Tutpantom Ha3bpIBaeTCs pacTBop ...
1) KOTOpBIN TUTPYIOT ~ 2) TUTP KOTOPOTO YCTaHABIMBAIOT IPU TUTPOBAHUU
3) KOTOPBIM TUTPYIOT 4) C HEU3BECTHBIM TUTPOM

2. [lepexn TuTpOBaHMHE PACTBOPA TUTPAHTOM OIOJACKHUBAETCS:
1) nunetka 2) O6ropetka  3) konba /it TMTpoBaHus  4) MepHast Koida

3. Ilo xpuBO# TUTPOBAHUS MOKHO ONPEIEITUTH:
1) OyzeT 1 TUTPOBATHCS AaHAIM3UPYEMOE BEIIECTBO 2) BHIOpAaTh MHAUKATOP
3) oT 4yero 3aBUCHUT BeJIMYMHA cKauka 4) pacCYUTaTh MOTPEIIHOCTDh ONPEIEICHUS

4. VctanoBOYHBIM BeniecTBoM 11 HC1 saBisteTcs:
1) NaOH 2) Na2CO3 6e3Bognast  3) Na2Ba40O7 10H20 4) NH40OH

5, IlepmanraHaToMeTpUUYECKUE ONPEACTIEHUS JIyUIle OCYIIECTBISATH B!
1) kucnowi cpene  2) HEUTpabHOU cpeAe  3) mesnodHou cpeae  4) moboi
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6, MeTo10M NPSIMOMHOAOMETPUU MOKHO OMPEACIISTH:

1) nro0Oble BemecTBa  2)OKUCTUTENN  3)BOCCTAHOBHUTENU 4) BCe OMBETHI IIPABHIILHBIC

7. KOMILIEKCOHOMETpUEN MOKHO OIIPENEIIATH HOHBI:

1) Bce MeTayuIbl, KPOME MICTIOYHBIX  2) KATHOHBI C TIEPEMEHHOM CTETICHBIO OKHCIICHHS
3)BelecTB, 00pa3yOUIUX KIACCHUYECKUE KOMIUJIEKCHBIE COCIMHEHUS
4) BemiecTB, 00pa3yrIUX BHYTPHKOMIUICKCHBIC COCTMHECHUS

8) TpeboBaHus K yCTAHOBOUHBIM BEILIECTBAM:

1) oTBeuaTh onpeneNeHHON XUMHIECKON Gopmyie
2) He coaepKaTh MOCTOPOHHUX BELIECTB

3) HEe JOIKHO OBITh TUTPOCKOITMYHBIM

4) He NOJKHO U3MEHSTh TUTP MPU XPaHEHUH

9) ®akrtop 3xBUBasIeHTHOCTH H3PO4

1)1 2)1/2 3)1/3 4)B3aBUCUMOCTH OT PEaKIHH

10) Ilepeuncaute criocoObl TUTPOBAHUS U KOTJJa OHU IPUMEHSIOTCSL.

IlepeyeHb BOPOCOB /11 IPOMEKYTOYHOM aTTeCTAllMM HA IK3aMeHe B 3 cemecTpe:

1. CymHocTe TEOpUHM CHJIBHBIX 3JEKTpoiauToB. MoHHas cuia  pactBopa.
KoHneHnTpanus HOHOB U X aKTHBHOCTh. Koo puiimeHT akTHBHOCTH HOHOB.

2. VonHoe mnpousBeleHHE BOJbI, NPOU3BEIEHUE AKTUBHOCTEH HOHOB BO/JIBI.
3HaueHue 3TUX BEJIMYUH NP ONPEACIICHUH XapaKTepa CPebl.

3. BbluncrneHue KOHILEHTpallMM HOHOB Boaopoaa, pH B pacTBopax KHCIOT U
OCHOBaHUM.

4. Jlucconmanus cnaObIX KUCIOT W OCHOBaHMH. Bpruucienue no npubOamxkeHHbIM
(dbopMysiaM KOHIEHTPALlMU U AKTUBHOCTH MOHOB BOJIOPO/IA U CTENEHH JUCCOLUAIIUH.

5. T'unponus coneit. Beruncienne no npubimxeHHbIM (GopMyiaM KOHLEHTpaluu U
AKTUBHOCTH MOHOB BOZI0po/a, pH u crenenei ruaponmnsa Coyeu.

6. IloHATHE O MOJHBIX YPAaBHEHMSX JJIS BBIYMCICHUS KOHIIEHTPALMU U aKTUBHOCTH
HOHOB BOJIOPOJA.

7. Kucnsle 1 ocHOBHBIE Oy(epHbIe cMecH, CYIIHOCTb X JeiicTBus. Beruncnenne pH
pacTBOpoB Oy(hepHBIX CMECeH.

8. IlpousBeneHue pacTBOPUMOCTH U MPOU3BEACHUE aKTUBHOCTEH. VYcinoBus
OCaXICHUSI U PACTBOPEHMSI OCA/IKOB Ha OCHOBE IIPOU3BE/ICHUSI PACTBOPUMOCTH

9. BnusHHEe OJHOMMEHHBIX MOHOB M HMOHHOM CHJIBI pacTBOpa Ha pPacTBOPUMOCTh
anekTponuToB. ConeBoil apdexT.

10. MeTosbl Ka4eCTBEHHOI'O aHalIM3a. XUMUYECKHE M (U3UKO-XUMHUUECKUE METOMIbI
aHaIu3a.

11. O6ume mpUHIMUIBI CEPOBOJIOPOJHOTO METO/a aHajdu3a KaTHOHOB. OTHOIIEHHE
cynbhuaoB Kk kucinoraMm. Kinaccuduxaius kaTHOHOB U aHMOHOB Ha aHAIUTUYECKUE TPYIIIIBI.
I'pynnoBble peareHTsl.

12. Turpumerpuueckuii ananu3. CymHocts MeTona. Kmaccudukanms. TouyHOCTh U
npenen obHapyxkeHus. IlpeumymiectBa M HemocTatku. OOIIMe NpUEMbl THUTPOBAHUS
(mpsiMoe, peBepCUBHOE, 00OpaTHOE U KOCBEHHOE).

13.  JIBoifHO#i  osnekTpuueckuit  ciod.  BO3HHMKHOBEHHME  BIIEKTPOAHBIX
MOTEHIINAJIOB B PacTBOPE.

14.  DnexktpooOMeHHblEe 3niekTpoisl: 1, 2, 3 poma W OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIE.
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15. HonooOGMmeHHbIE (MemMOpaHHBIC) AIIEKTPOIBI. Bo3nukHOBEeHME
MeMOpaHHOTO  MOTEHIHWana. Tunbl MeMOpaH UM KOHCTPYKIMS — 3JIEKTPOJOB.
HoHceeKTUBHBIE 3JIEKTPO/IBI.

16. CrexJIstHHbIE 3JIEKTPOJIbI, X YCTPOMCTBO M 3aBUCHMOCTbH MOTEHIMANa OT
pH pactBopa, mnoreHuman accuMmerpuu. OOJacTH NPUMEHEHUs, JIOCTOMHCTBA M
orpanudeHus.pH-MeTpsl, UX rpaynpoBKa MO CTAaHJAPTHBIM Oy(EepHBIM PACTBOPOM.

17. MeToapl NpsIMOro MOTEHIIMOMETPHYECKOTO OmpeaeieHrus (MOHOMETPHs) U
HNOTEHIIMOMETPHUYECKOTO TUTPOBAHUS, TMpeAebl 00HAPYKEHUS, TOYHOCTh OIpPEIeICHHH,
OTPaHUYEHUs] TNPUMEHEHUs. MeToAbl YCTAHOBJIEHUS KOHEYHBIX TOYEK TUTPOBAHMSL:
rpadudeckuit, tuddepeHaabHbIN, THHeAPU3aLUH.

18.  OcHoBBl  mpsMOro  BoOJIbTaMIepoMeTpuueckoro  axammsza. Cxema
yCTaHOBKH. TpeOoBaHUs, TpEABSABIsIEMbIE K 3JEKTPOJaM M COCTaBy pacTBOpaA.
Knaccugukanus BoabTaMIepoMeTpUYeCKUX METOI0B.

19.Paboure W BCOMOraTeNbHbIE AJIEKTPOJABl B BOJBTAMIIEPOMETPHH. PTYyTHBIN
KallalolmMi  3J1eKTpoJl.  AManbraMMpOBAHHBIE  3JIEKTPOJIBI. TBepable  3IEKTPOBI
(mnatuHOBBIE, TpaduToBHIE, cTekiorpaduToBeie). OONTACTH TPUMEHEHHUS, JTOCTOMHCTBA U
OrpaHUYEHUS.

20. onsporpadus. Bonbr-ammnepubie kpuBble. CrocoObl JOCTaBKM BENIECTBA K
ekTpoay, GyHkuuu mnonsporpaguyeckoro Gona. BinusHue pasnuuHblX (pakTopoB Ha
BEIIMYMHY TMPEACTHHOTO TOKa. VICKa)XXeHUs BOJIBT-aMITEPHBIX KPHUBBIX.

21. KauecTBeHHBIH M KOJIMYECTBEHHbIN aHanu3. IIpenen oOHapyXeHUS U TOYHOCTb.
CriocoObI KOJTMUYECTBEHHBIX ONpeAeTeHHA. BUabI rpagynpoBOUHBIX rpaduKoB.

22.VuBepcuonHas mnomsporpadus. Ocumiuiorpaduueckass U IEepPeMEHHOTOKOBas
nosisiporpadusi. CynHocTb METOJIOB.

23. AMIepoMeTpUYECKOEe TUTPOBAHME C OJHUM HOJSIPU3ALUOHHBIM 3JEKTPOJOM.
CymHOCTh METO/1a, MPUMEHSIEMBIE 3JICKTPO/IbI, KPHUBBIE TUTPOBAHHSL.

24.  DneKTpOmpoOBOJHOCTh pacTBOpa (oOmiasi, ynaenabHas, AKBHUBAJICHTHAs).
IToaBMKHOCTH MOHOB, UX 3aBUCUMOCTb OT HOHHOW CHJIbI pacTBOpa. AHOMAJIBHO-BBICOKHE
HOJBMKHOCTH HMOHOB BOJIOPOJia M T'HJIPOKCHA-WUOHOB B BOJHBIX pacTBopax. BiusHue
MIPUPOIBI DIIEKTPOIIUTA U PACTBOPHUTENSI HA DJIEKTPOIPOBOAHOCTH PAcTBOPA.

25. KongykromMeTpuyeckie MeToJa  aHajau3a: npsMas  KOHAYKTOMETpus u
HU3KOYAaCTOTHOE KOHIYKTOMETPUYECKOE THUTPOBAHHE, BBICOKOYACTOTHOE THUTPOBAHHE.
OOnactu HpUMEHEHHUs, Mpenenbl OOHAPYXKEeHHs, TOYHOCTb, JOCTOMHCTBA M OrpaHUUYCHHS
METOJIOB.

26. KHCIOTHO-OCHOBHOE KOHJIyKTOMETPUYECKOE THUTPOBAHUE KHUCIIOT, OCHOBaHHIA,
COJIeH CTa0BIX KUCIIOT WITH COJIEH cllabbIX OCHOBAHUH B BOJHBIX PacTBOpax.

27. KoHayKkToMeTpru4yecKoe TUTPOBAHHUE [0 METOY OCAXKJICHHS.

28.  DHepreTnyeckoe COCTOSHUE aToMa. ATOMHBIE CIIEKTpHI. [IponcxoxkeHme
CHEeKTpoB ucnyckaHus. CriekTpaibHas JMHUSA. VHTEHCHBHOCTb CHEKTPAJIbHOW JIMHUM.
Cepus CIeKTpaJIbHBIX JIMHUN. Pe30HaHCHBIC TMHUH.

29. CnocoOsl  BO30YXJI€HHsSI aTOMHO-?MHCCHOHHBIX CIEKTPOB: MCKpa, Ayra, Ijams,
BBICOKOYACTOTHBIH pa3psin. OOBEKTH MPUMEHEHUS YKa3aHHBIX CITOCOOOB.

30.CnocoObl  perucTpanuyd  CHEKTPOB:  BU3yallbHBIH, (QoTorpadpuyeckuii u
dhoToanexkrpuuecknii. OCOOEHHOCTH MX MpUMEHEHUs. J|0CTOMHCTBA i HETOCTaTKH.

31. KauecTBeHHBIN CHEKTpalbHBIA aHanu3. PacmmppoBka CHEKTPOB € MOMOIIbIO
aTyiaca v TaOJHI] CIIEKTPATbHBIX JIMHUN. MeTO ] HHTEPIIOISAINH.

32. KonnuecTBeHHBIN aHaJm3, METObI KOJINYECTBEHHOT'O aHamu3a.
dororpapuueckuii KOJTMUYECTBEHHBIN aHaIN3 METOJOM TPEX 3TAJIOHOB.

33. [IpuOops! U TEXHUKA BHIMOJIHEHUS aHAINU3a

34.  IlpoucxoxaeHue CcHekTpoB moriomeHus. CHeKTpbl AIIEKTPOHHBIE,
KoJsiebaTenbHble U BpaularenbHble. MHTepBabl o0aacTeil JUIMH BOJH.
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35.OcHoBHO# 3akoH cBeTomoromnieHus: byrepa-Jlambepra-bepa u  mpuduHBI
OTKJIOHEHHS OT 3akoHa. OrpaHudeHHs W YCJIOBHS TpUMEHEHHs 3akoHa. Ilpenen
OOHapy>KEHHsI U TOYHOCTh METO/IA.

36.Beibop onTUManmbHBIX  YCIOBUH  TNPOBEJCHUS aHaiu3a (AJMHBI  BOJIH,
CBETOMUIBTPA M KOHIICHTPAIIHH ).

37.TlpsiMble METOABI OMpEJCNiCHUs KOHIEHTPAIMU: ypaBHUBAHUSA, CPABHCHHS CO
CTaHJapTOM, I00ABOK CTaHAaPTa, TPalyMPOBOYHBIH KPUBOU, MU (HepeHIIMATBEHBIA METOI.

38. Kocennrie poTomerpuueckne Metoibl. CrieKTpo(hOTOMETPHUECKOE THTPOBAHUE.

39. AGCOpOIIMOHHBIM CIIEKTPAIbHBIA aHalu3 B WH(QpaKpacHON 00JacTH CIEKTpa.
OcnoBel Merona. [lpuHumn pacmuppoBKH CHEKTPOB. YacTOTHI MOTJIOIMIEHUS OCHOBHBIX
(GYHKIIMOHATBHBIX Tpyml. KauecTBeHHBIH aHATU3.

40. Hedenomerpus u typboaumerpusi. OCHOBBI METO/1a. Y paBHEHUSI, OMUCHIBAIOIIINE
3aBHCUMOCTH HHTEHCHUBHOCTHU PACCESIHHOTO M MPOIIEAIIETO CBETa OT Pa3IMYHbIX (PaKTOPOB.

41.  Omnpenenenne xpomarorpaduu. Knaccupukamus MeTooB 0 MEXaHU3MY
pas3jieneHnuss KOMIIOHEHTOB, arperaTHoMy COCTOSHHUIO (a3 M 1o amnmapaTypHOMY
0 OpMIICHHUIO.

42. AncopOuimonHass xpomarorpadus. I'azoBast ancopOIMOHHAs W IKUIKOCTHAs
ancopbunonnas xpomatorpadusi. Beroop aacopbenrta u pactBoputens. PacripenenurensHas
xpomarorpagus. [IpakTuueckoe npuMeHEeHHEe 3TUX BUJOB XpoMarorpaduu.

43. NonooOMenHast xpomarorpadus. OOnacte mnpuMeHeHHs. KaTHOHUTBI U
AQHUOHMTBI.

44.CnocoObl pa3ieneHuss B XpoMarorpaduu: SIIOCHTHBIA, BBITECHUTENBHBIA U
(hpOHTAIBHBIN.

45. TeopeTnyeckre OCHOBBI Ta30’KUAKOCTHOW Xpomarorpaduu. PacnpenenurenbHas
ra30KHJIKOCTHas Xpomarorpagus.

46. MeToapl KOJMYECTBEHHOTO aHajm3a. AOCONIOTHON KaauOpOBKH, BHYTPEHHETO
CTaHJapTa U HopMaiau3aluu. JJoCTOMHCTBA M HEAOCTATKU KaX/10r0 METO/1a.

47. Anmapatypa W TEXHUKa BBIIOJHEHUS aHanu3a B xpomaTtorpadguu. Cxema
YCTQHOBKH, €€ OCHOBHBIE YaCTH, U3MEPUTENIbHbIE YCTPONCTBA, BUABI IETEKTOPOB.

48. PazmenurenbHas KOJNOHKAa Juisi  Xpomartorpaduu. CrocoObl TPUTOTOBICHUS
copOenTa. O¢ddekTuBHOCTh pabOThl KOJOHKM U CHOCOOBl €€ moBblmeHus. PakTopsl,
BIIMSIONINE HAa CHIDKEHHE d(PPEKTUBHOCTH.

5.2. Onucanue noka3sareseil 1 KpUTepUeB KOHTPOJISI YCIIeBAeMOCTH, O CAHNe

HIKAJ OlleHUBAHUS
Jlns oleHKW 3HAHUM, yMEHHWI, HaBBIKOB M (OPMHUPOBAHUS KOMIETEHIIMU MO TUCIUILINHE
npuUMeHseTcs 0aTbHO-PEUTHHTOBAsI CHCTEMa KOHTPOJISI M OIICHKU YCIIEBAEMOCTH O0yUYarOIINXCs
OUYHOM (OpPMBI U TpaJAMIIMOHHAS CUCTEMa KOHTPOJIS U OIEHKH YCIEBAEMOCTH OOYYaroIIuXCs
3a0uHON (popmbl. OcHOBHBIE TpeOOBaHUS OATBHO-PEUTHHTOBON CHUCTEMBI IO JUCIUIUIUHE U

IKaJIa OHCHHUBAHUSA TIPHUBCICHLI B Ta6J'II/II_[aX Tu 8.

Tabmauma 7

TpeboBanus 02/1J1bHO-PEHTHHIOBOM CHCTEMBbI 110 JUCHHMILINHE BO 3 cemecTpe

KomnuectBo | Makcumanbsiele Oamutel  3a | [lItpadubie 6amis
Bunast pabot MOJIBUJIOB TIOJIBHJT paOOThHI
paboThI 1 2 3a HapylIeHHE CPOKOB CJIauH

Brimonnenne nabopaTopHbIX | 2 20 20
pabot

- ohopmIIeHHE OTYETOB 10 10

- cJjada KOJIJIOKBIYMOB 10 10
BeimonHenunit  3amaHuil s | 2 20 20 Jo 2 3a 3amanune
CaMOCTOSITETTHHON PabOTHI
[locemenue 3anaTuit 8 20
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Kpurtepnu oneHnBaHus pe3yJbTaTa 00y4eHHUs 10 JHCHMILJIMHE H IIKAJA OLeHMBAHUSA

Tabmuna 8

Kputepun ouennBanus pe3yjbTaToB 00y4eHUsI

OreHka OrneHka OrneHka Onenka
Kox u naumenopamye | <HEY10BICTBOPHTEILHO» «YIOBJIETBOPUTEILHOY / «XO0pomo» / «OTJIMYHOY /
Koa u nHaumeHoBanue HHAMKATOPA 0CTHAEHH] / «He 3a4TEHO» «3a4YTEHOY «3a4TECHO» «3aYTEHO»
KOMIIETEHIIMH KOMIICTeHIAN 0-5f1% } 55-ZO% } 71-85% 86-190% }
OT max peHTHHTOBON OT Max peUTHHTOBOU OT max OT Max peUTHHTOBOM
OIICHKH KOHTPOJIS OTICHKH KOHTPOJIS pPEUTHHTOBOM OIICHKH KOHTPOJIS
OIICHKU KOHTPOJIS
OIIK-4. HOIIK-4-1. Nznoxenue yueOHOrO ®dparmMeHTapHbIC, 3HaeT MaTepual Nwmeert riaybokue
CnocobeH obecrieuruBaTh O6ecrneunBaeT MaTteprana OeCCHCTEMHOE, | MOBEPXHOCTHBIE 3HAHUA MO | Ha IOCTATOYHO 3HAaHHUS BCETO
IIPOBE/ICHNE TEXHOIOTHYEC- | MPOBEIEHNE HEIOJIHOE, HE 3HAET OCHOB OCHOBaAM aHAJUTHYECKOH XOpOIIIEM YPOBHE; | MaTepuaia CTPYKTYPhI
KOTO TIPOIIECCA, UCTIONB30BATh| TEXHOIOTHYECKOTO aHAJTUTUYECKOM XMMUH, HE XHAMUH. MIPEACTABISICT JHMCIUAILIMHEL;, OCBOMII
TeXHHYECKHE CPECTBA [T npouecca, MOJKET MCIOJIb30BaTh X B I/I3J10>IieHI/Ie MOy YeHHBIX OCHOBHBIE 3aJ]a4l | HOBaLlMU
KOHTPOJISL 1aDaMETPOB Vcrionb3yer paMKiix [MOCTaBJIECHHBIX 3HAHWU HETOJIHOE, OTHAKO, | B paMKax JIEKIIMOHHOTO Kypca
TEeXHONOTHUECKOrO POLIECCA | TeXHHUECKHE CPEICTRA LeJell 1 3a1a4, 4To 9TO HE MPEMSATCTBYET HOCT%HOBKI/I o cpanIeHyHo c
CBOMCTB CHIPBS H TOTOBOI JUTSt KOHTPOJIS MPEMNSTCTBYET YCBOCHUIO YCBOCHUIO MOCICAYIONIETO0 | LeJIei U BhIOOpa yueOHOM 5
NPOIYKIIHH, OCYIIECTBISTH [IAPAMETPOB TEXHOMOTH- MOCTIEAYIONIETO MaTeprana | marepuana. Jlomyckatorcs ONTUMAJIbHBIX TUTEpPaTypPOU;
W3MEHEHHE TAPAMETPOB 4eCKOTO IpOTIecca OT/ICNIbHBIC CYIIECTBEHHBIE | CIIOCOOOB MX H3J105KEHHE }
OIINOKH, UCITPABJICHHBIE C JIOCTHOKEHHSL. MOJIYICHHBIX 3HAHUN

TEXHOJIOTHYECKOTO Iporecca
IIPU U3MEHEHUU CBOWCTB
CBIpBS

CBOWCTB CBIPbSI K
TOTOBOW MIPOYKIINH,
OCYIIIECTBIISATh
W3MEHEHHUE TapaMeTPOB
TEXHOJIOTHYECKOT'O
npoiiecca npu
W3MEHEHUU CBOMCTB
CBIPbSI:

MOMOII[BIO TIPEMOIABATEIIS.
3arpyIHEeHUs IpU
(dhopmynHpoBaHHN
OCHOBHBIX TIOJIOKEHHUIT U UX
NPUMEHEHUH

IIOJIHOE, CUCTEMHOE;
JIOITY CKAIOTCS
€IMHUYHBIE OIITNOKH,
CaMOCTOSATENIBHO
UCTIPABJIIEMbIE TIPH
cobece0BaHNN
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OIIK-2.Cnocoben
HCIIOJIb30BAaTh
MaremaTruueckue,

NOIIK-2-2. Ucrionb3yer
MareMaTrndeckue, pusu-
4yeckue, PU3uKo-

Nznoxenune yaeOHOTO
Marepuania OecCHCTEMHOE,
HETIOJIHOE, He 3HAeT OCHOB

®parmMeHTapHbIe,
MOBEPXHOCTHBIE 3HAHUS T10
OCHOBAaM aHAJIUTHUYECKOU

3HaeT MaTepuan
Ha JIOCTATOYHO
XOPOIIEM YPOBHE;

HNmeer rirybokue
3HaHUSI BCETO
MaTepuana CTPYKTyphbI

dusnyeckne, GpU3NKO- XHMHUECKHE, AQHAJTUTHYCCKOW XUMHUH, HE | XHMMUH. NPE/ICTABIISCT JMCIUIUTAHBI; OCBOMJI
XMMHYECKHUE, XUMUIECKUE XUMHdeCKHe MeToms! | MOKET HCIONB3OBATH KX B I/I3J'IO)IieHI/Ie MOJTYYEeHHBIX OCHOBHBIC 33J]aull | HOBAIUU
METOMIBI JUIS pelieHs 3124 paMKax NIOCTABJICHHBIX | 3HAHWII HETIOJIHOE, OJIHAKO, | B paMKax JIEKLIIMOHHOTO Kypca
peleHus 374 HpoGeccHoRaTbHO neneid W 3a4ad,  YTO | 9TO HE MPEMSTCTBYET rIOCT'(iHOBKI/I6 o %panIeHPIIo c
NpoheccHORANLHOI R —— MPENSTCTBYET  YCBOGHHIO | YCBOCHHIO TOCHEAYIOWICro | Leneli n BbIbopa | yueOHol
eSITEIBHOCTH MoCJIeyIoNIero MaTepuaia | mMatepuaia. Jlomyckaloress | ONTUMAIbHBIX JUTEPATyPOH;
OT/ICJIbHBIC CYIIECTBEHHBIE | CIIOCOOOB MX U3JI0KCHUE
OIMMOKHU, HCTIPABJICHHBIE C | JOCTIDKCHHS MOJTyYCHHBIX 3HAHUI
MOMOIILIO TIPETOIaBaTEeIs. MOJTHOE, CUCTEMHOE;
3aTpyaHeHUS IpU JIOITyCKAOTCA
(hopMyIMpoOBaHUHU CJAMHUYHBIC OIITHOKH,
OCHOBHBIX MOJIOKEHHUN U UX CaMOCTOSTEITLHO
IIPUMCHCHUHN HCIIPAaBIAEMBIC IIPpH
co0eceIoBaHNH
OIIK-5. HOIIK-5.1. U3znoxenue yueOHOro ®dparMeHTapHsle, 3HaeT MaTepuan Nmeer rnyOokue
Crioco0eH oCcylIecTBIATh OcyecTBseT MaTepuana OEeCcCUCTEMHOE, | TOBEPXHOCTHBIC 3HAHUS MO0 | HA JIOCTATOYHO 3HAHUSI BCETO
SKCIIEPHMEHTAJIHBIE SKCIIEPHMEHTAIbHBIC HETIOJIHOE, HE 3HAeT OCHOB | OCHOBAaM aHAIUTHYCCKOMN XOPOIIIEM YPOBHE; | MaTepHaia CTPyKTypbI

HUCCIICAOBaHUA U UCIIBITAHUS

10 3aJJaHHON METOIUKE,
MPOBOJUTH HAOJIOICHUS U
HU3MEPEHUS ¢ YYETOM
TpeOOBaHUI TEXHUKU
0e30MmacHoOCTH,
o0OpabaThIBaTh,
HUHTEPIPETHPOBATH
IKCIICPUMCHTAJIbHBIC
JAHHBIE

UCCIICIOBaHUS U
UCTIBITAHUS 110
3aJaHHOM METO/MKE,
NPOBOJUT HAOIIOICHUS
Y U3MEPECHUS

C y4eToM TpeOoBaHMH
TEXHHMKHU 0€30IacHOCTH,
oOpabatsiBaeT u
UHTEPIPETUPYET
AKCTIEPUMEHTAIILHBIE
JTAHHBIE:

OpPraHUYEeCKOW XUMHH, HE
MOXET HCHOJb30BATh UX B

paMKax IIOCTAaBJICHHBIX
meiren  w 3a;ad,  4To
MPETATCTBYET  YCBOEHHIO

MOCJICAYIOIICTO MaTepuraia

XUMUH.
W3noxxeHne moay4eHHbIX
3HAHWI HEIOJHOE, OJHAKO,
9TO HE MPENSATCTBYET
YCBOGHHIO MOCIIETYIOIET0
Marepuaia. Jlomyckarorces
OTJICNbHBIE CYIECTBEHHBIE
omKOKH, HCIIPABJICHHBIE C
MIOMOIIBIO TIPETIOIaBATEs.
3arpyaHEHUs IPU
(dbopmynHupoBaHHN
OCHOBHBIX ITOJIOKEHUH M UX
NPUMEHEHUH

MPEJICTaBIISICT
OCHOBHEIE 3a1a4l
B paMKax
[IOCTAaHOBKH
1enel u Beioopa
OIITUMAJIBHBIX
CII0CO00B UX
IOCTHIKEHUS

JUCIUILTAHBI; OCBOWII
HOBAIIUU
JIEKIIMOHHOTO Kypca
IO CPaBHEHHIO C
yaeOHOH
JUTEPATYPOU;
U3JI0KEHUE
MOJTyYEHHBIX 3HAaHUMN
MOJTHOE, CUCTEMHOE;
JIOTTYCKaIOTCS
€IMHUYHBIE OIITNOKH,
CaMOCTOSITENIEHO
UCTIpaBIIsieMbIC TIPU
co0ece/I0BaHNH
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Tabmauma 9
Kpurtepun onenuBanuns

Ouenka Kpurepum oneHuBaHus

OIICHKY «OTJMYHO» 3aCIy)XKUBaeT OOYyYalOIIMiCsS, OCBOMBIIUN 3HaHUS,

YMEHHs, KOMIIETEHIIMM W TEOPETHUYECKWH MaTepuan 0e3 MpoOeros;

BHITIOJTHUBIIUN BCE 3aJaHUs, MPEeIyCMOTPEHHBIE Y4YeOHBIM IITaHOM Ha

BBICOKOM Ka4€CTBEHHOM YPOBHE; MPAKTHUYECKUE HABBIKA MPOPECCHOHAIEHOTO

MIPUMEHEHUS] OCBOSHHBIX 3HaHUH COPMHUPOBAHBI.

CpenHnii ypOBeHb | OLIEHKY «XOPOIIO» 3aCIy)XHUBAeT OOYYAIOIIUICS, MPAKTHYECKH ITOJTHOCTHIO
«4» OCBOMBIIMN 3HAHUS, YMCHHUS, KOMIICTCHIIMM MU TCOPETUUYCCKUU MaTepual,

(xopo110) - 3auTeHO | y4eOHbIC 33JaHMs HE OICHEHBI MAaKCUMAJIBHBIM YHCJIOM 0aJUIOB, B OCHOBHOM

c(hopMHpoBa MPaKTHIECKNE HABBIKH.

Bricokuii ypoBeHb
«5»

(OTINYIHO) - 3aYTEHO

[Toporossrii OLICHKY «Yy/JAOBJIETBOPHUTEJIBHO» 3aCIyKUBACT OOyYarOMIMICS, YaCTHYHO C
YPOBEHB «3» npobenaMyu OCBOMBIIWE 3HAHHSA, YMEHHUS, KOMIIETCHIMH W TEOPETUYECKUU
(ymoBmeTBOpUTENh- | MaTepuai, MHOTHE yueOHbIe 3a/JaHus J1U00 HE BBITOIHUI, TUOO OHU OIICHEHBI
HO) - 3a4TE€HO qucioM OayutoB  OMM3KMM K MHHHMAJIBHOMY, HEKOTOpPBIE MpPaKTHYECKHEe

HaBBIKK HE C(HOPMHUPOBAHEI.

MuHuManbHbIA OLICHKY «HEY/IOBIICTBOPHUTEILHO» 3aCTyKHBaET 00yYaIOMIUIACS, HE OCBOMBIIHH
YPOBCHB «2» 3HAHUS, YMEHUsI, KOMIIETCHLIIUU U TEOPETHUECKUI MaTepual, yueOHbIe 3a1aHus
(HEYMOBNETBOPH- | ye BhimonHM, MPaKTUYECKUE HABBIKH HE C(HOPMHUPOBAHBI.
TEILHO) — HE
3a4TE€HO

6 YYEBHO-METOJNYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI

6.1. YueOHasi iuTeparypa

6.1.1 B.II. BacunbeB Ananutnueckas xumus 1 4. - M.: Ipoda, 2009. — 383 c.

6.1.2 B.I1. BacwiibeB Ananmutuueckas xumus 2 4. - M.: JIpoda, 2009. - 392 c.

6.1.3J1.B. BunkoB ®usuueckue MeTojabl HccienoBaHus B XUMHMHU. CTpPyKTypHbIE METOIbl U
onrTuyeckas cnekrpockonus - M.: Beicias mxona, 1987. —367 ¢

6.1.4 P.A. Muponos CriekTpockomnusi B opranuueckoi xumuu /- M.: Xumus, 1985. —230 c.

bubnuoTteunsiii (oHJ YyKOMIJIEKTOBaH IMEUYAaTHBIMU HM3JAaHUSAMH W3 pacyeTa He
Menee 0,25 sk3eMIuisipa KaXJI0ro W3 M3IaHUM, YKa3aHHBIX BBIIIE HA KaXI0TO
oOyyJaromerocss W3 4YHCIa JUI, OJHOBPEMEHHO OCBAMBAIOIIMX COOTBETCTBYIOIIYIO
JTUCIUIUIMHY (MOZIYJIB).

6.2. MeToauueckue yKa3anusi, pEeKOMEH/IAINU U APYrue MaTepuajbl K 3aHATHAM

6.2.1MeTtoauueckue peKOMEHAUY IO OpTaHU3aIK ay TUTOPHOM paboThl. [IpunsaTe YuebHo-
metoaudeckum copetoM HI'TY nm. P.E. Anekceesa, mporokon Ne 2 ot 22 anpens 2013 r.
DNEKTPOHHBIN apec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_ obraz/met rekom_aydit rab.pdf?20. [lata
obparmenus 23.09.2015.

6.2.2Merouueckie pEKOMEHJALMU MO OpraHu3allid W IUIAHUPOBAHHIO CaMOCTOSITENbHOU
paboThl cTyAeHTOB Mo aucuuiuivHe. [lpunsaTel YuebHO-MeToandeckum coBetoM HI'TY  um.
P.E. AunekceeBa, mporokon Ne 2 ot 22 ampens 2013 1. DIeKTpOHHBIH ajapec:

http://www.nntu.ru/RUS/otd_sl
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/ymy/metod dokym obraz/met rekom organiz samoct rab.pdf?20. YyebHoe nocobue
«IIpoBenenue 3aHATHH C NPUMEHEHHEM MHTEPAKTUBHBIX (OPM M METOMOB OOydEHUs»,
EpmakoBa T.1., NBamkun ET., 2013 T. DIIEeKTPOHHBIN aapec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-primeneniem-

interakt.pdf.

6.2.3MBamkun E.I'., XKykoBa JLII. «Opranuzanus ayauTopHOW pabOTHI B 00pa30BaTENbHBIX
OpraHu3ansax BbIciIero oOpa3oBaHus». YueOHoe mocobue. 2014 r. DneKTpoHHBIA anupec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/organizaciya-auditornoj-raboty.pdf

7 NH®OPMAILMUOHHOE OBECIIEYHEHHUE JUCHUIIJIMHBI

YueOHbIi Tpolece Mo JUCHUILIMHE 00ecleueH HEOOXOIUMBIM KOMIUICKTOM JIMIIEH3MOHHOTO H
CBOOOZHO pacIpOCTPAHAEMOTO IMPOrpaMMHOIO OOECHeueHHs, B TOM YHCIIE OTEUYECTBEHHOTO
IPOU3BOCTBA (COCTaB MO AUCIMIUIMHE onpesenieH B HacTosmed PI1/] n moanexutT oOHOBIEHHIO
py HEOOXOIUMOCTH).

7.1. Tlepeyenb HHGOPMAITMOHHBIX CIIPABOYHBIX CHCTEM

JlucumiuinHa, OTHOCUTCS K TPYyNIeE MUCIHUIUIMH, B PaMKaxX KOTOPBIX MPEIIoJiaraercs
UCIIOJIb30BaHUE MH(OPMAIIMOHHBIX TEXHOJOTHI KaK BCIIOMOTaTEIbHOTO HHCTPYMEHTA.
HNudopManinoHHbIe TEXHOJIOTHH TPUMEHSIFOTCS B CJICIYIOIINX HAMPABICHUSX: IPU TIOJTOTOBKE U
O(pOPMIICHHH OTYETOB JIAOOPATOPHBIX PaOOT, BBIOJHECHUH 3aJaHHKA I CAMOCTOSTCIbHOMN
paboThL.

Taobmuua 10
IlepeyeHb 31eKTPOHHBIX OUOJIHOTEYHBIX CHCTEM

Ne HaumenoBanne ObC Ccbuika k 9BC
1 | KoHCynbTaHT CTy/IeHTA http://www.studentlibrary.ru/
2 | Jlanp https://e.lanbook.com/
3 | BupryanpHas kamwkHast mojaka HTB HI'TY | http://cdot-nntu.ru/snektponnas 6ubimoTeka
4 | Uadopmannonnas cucrema "Exaunoe okuo | http://window.edu.ru/
JocTyna K o0pa3oBareabHbIM pecypcam”

7.2. llepeyeHb JUIEH3HOHHOTO ¥ CBOOOHO PACIIPOCTPAHSIEMOr0 MPOrPAMMHOT0O
o0ecrneyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOM3BOACTBA, HEOOXO0AUMOIO AJIsl OCBOCHHS
AUCHHUIIMHBI

Tabmuma 11
IIporpammuoe obecnieuenne
Ne HporpaMMnoe oﬁecne‘lelme, HCIIOJIB3YEMOC B HpOFpaMMHOC odecrmeyeHue CB06021HOF0
n/n YHHBEpPCHUTETE HA JOTOBOPHOI OCHOBE pacnpocTpaHeHus
1 MicrosoftWindows 10 (monmuckaMSDN | Adobe Acrobat Reader
700593597, noamuckaDreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft office 2010 (JIunensust Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
or 19.12.2011)

4 KoncynprantlImoc PTC Mathcad Express
https://www.mathcad.com/ru
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IlepeyeHb coBpeMEeHHBIX MPO(PEeCCHOHATBHBIX 023 TaHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CHCTEM

B Tabmunel2ykazan mepedeHb Npo(ecCHOHANBHBIX ©0a3 JaHHBIX M HWH()OPMAIMOHHBIX

CIIPABOYHBIX CHCTEM, K KOTOPBIM o0ecrieueH JocTy N (yAaaeHHbINA JOCTYII).

Tabmuma 12

Hepeqeﬂb COBPEMEHHBIX npo@eccuonanbnmx 0a3 JAaHHBbIX U I/IH(l)OpMaIII/IOHHLIX
CIIPAaBOYHBIX CUCTEM

Ne HaumenoBanue npogeccnoHaIbLHOI 0a3bl HocTyn k pecypcy (yAajdeHHBbI J0CTYII C
I /;l JAaHHBIX, HTH(POPMAIHOHHO-CIIPABOYHOM YKa3aHHEM CChUIKM/I0CTYN M3 JIOKAJTbHOMI
CHCTEMBI ceTH YHMBEpPCUTeTa)
1 2 3
1 baza qaHHBIX CTaHIAPTOB U PETIIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHJAPT /[home/standarts
II 0 .
2 epetCib MPOGECCHORABHEIX 6a3 AAHHEIX https://cyberpedia.su/21x47¢0.html
nHGOPMALMOHHBIX CIIPABOYHBIX CUCTEM
3 Wuctpymentsl u  BeO-pecypchl s BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
paszpabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CrpaBouHast IIpaBoBast cucremMa .
4 JIOCTYT U3 JTOKAITLHOU CETH
«KoncynprantlLimocy

8 OBPA3OBATEJIBHBIE PECYPCBHI J1JIs1 UYHBAJINJIOB U JINIL C OB3

B Tabnunel3yka3zan mnepeueHb O00pa3oBaTENbHBIX PECYpPCOB, HUMEIOIUX (OPMBI,
aJlanTUPOBAHHBIE K OTPAHUYCHHSIM MX 370POBbS, a TAKXKE CBEIACHUS O HAIMYUU CHEIUATBHBIX
TEXHUUYECKUX CPEACTB 00YUYCHHs KOJUIEKTUBHOTO U MHAMBUAYAIBHOTO TOJIH30BAHUS.

Tabmuna 13
O0pa3zoBaTtesbHbIE pecypcehl VI HHBAIMA0B U ul ¢ OB3
IlepeyeHn 06pa3oBaTeILHBIX PECYpPCOB, CaeleHHsI 0 HATMYHH CENHATbHBIX
NPHUCIOCOOIEHHBIX U151 HCIOJIb30BAHUS TEXHUYECKUX CPEICTB 00yUeHHsI
uHBaauaamMu 1 Junamu ¢ OB3 KOJJICKTUBHOI'0 M1 MHAMBUAYAJIbHOI0
10JIb30BaAHUS
1 | ObC «KoHCYNbTaHT CTYICHTa» 03BYYKa KHHT U YBEJIWYCHUE MIPUPTa
SEC «lanb CrieUanbHOE MOOUIIBHOE MPAITOKEHHE -
2 CHHTE3aTOp PeYH, KOTOPBIil BOCTIPOH3BOIUT
TEKCThI KHUI' © MCHIO HaBUTI'allUU
BepCHs JIs CIIA00BUISITUX

Ne

3 OBC «HOpaiit»

Cornacno ®enepanpHomMy 3akoHy 00 oOpazoBanmm 273-O3 ot 29.12.2012 r. cr. 79, .8
"IIpoeccnonansHoe oOyueHHMe u  mpodeccuoHAIbHOE O00pa3oBaHHE OOYyYarOIIUXCS  C
OTPaHUYECHHBIMH BO3MOJKHOCTSIMH 3JIOPOBBSI OCYIIECTBIISIIOTCSI Ha OCHOBE 00pa3oBaTeIbHBIX
nporpaMM, aJanTUPOBAaHHBIX MPU HEOOXOIMMOCTH Al OOyueHHsl yKa3aHHBIX OOydarouuxcs'.
AOII pazpabatbiBaeTcsi MO KakJ10M HANpaBICHHOCTH MPU HAJIUMYUU 3asiBICHUN OT O00ydaroummxcs,
SBJISIOMIMXCS. MHBaJIMAaMu Win jaunaMu ¢ OB3 1 u3bsABUBIIKX jkelaHue 00 00yuyeHUH 10 JaHHOMY
TUITY 00pa30BaTEIBHBIX TPOTPAMM.

9 MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUWE, HEOBXO/JIMUMOE
JJIA OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA 110
JUCIUIIVIMHE

YueOHbIe ayAUTOPUHN TSl IPOBEJICHUS 3aHATUN 1O TUCIMIUIMHE, OCHAIICHBI 000PY/I0BaHUEM H
TEXHUYECKUMU CPEICTBAMU O0yUEHUSI.
B tabnune 14nepednciieHsr:
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://cyberpedia.su/21x47c0.html
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus
https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus

- y4eOHbBIE ayTUTOPHH JIJIsl TIPOBEICHUs YUCOHBIX 3aHSATHN, OCHAIIICHHBIE 000pYI0BaHUEM
U TEXHUYECKUMU CPEACTBAMU OOYICHHUS;
- TIOMEIICHUS I CaMOCTOSTENHHOW paboThl OOYYaIOMIUXCS, KOTOpPHIE OCHAIICHBI
KOMIBIOTEPHOM TEXHHKOM C BO3MOXHOCTBIO MOJKIKOYEHUs K ceth «HHTepHeT» U
obecrieueHueM JIOCTYIIa B 3JEKTPOHHYIO WH(OpMaIMOHHO-00pa3oBaTenbHy0 cpeny JITN

KJIacc - MOMEIICHUE ISt
CPC, KYpPCOBOTO
MPOEKTHPOBAHMUSI
(BBIIOJTHEHUSI KYPCOBBIX
pabor), Hmxeropoackas
0011., T. JI3epKUHCK, YII.
laitnapa, 1. 49

ITn, 2 T'6 O3Y, monutop Acer
17’ — 4 mrr.

IIK 1monkmroueHBI K CETH
«HTepHeT» u obecnednBaroT
JOCTYyIl B 3JIEKTPOHHYO
rH(OPMaITMOHHO-
00pa3oBaTenbHYI0 cpeny
YHHUBEPCUTETA

HITY.
Tabmuna 14
OcHaleHHOCTh Ay IMTOPUI M IOMEIeHNH ISl CAMOCTOSITE/IbHOM
padoThl 06yuyawmuxcs M0 JUCHHIJIMHE
Ne HaumenoBaHue OcHaleHHOCTb ayTUTOPHii IlepeyeHb TUIIEH3UOHHOIO
ayJAUTOPUH 1 noMenleHui U nomMenleHui NMPOrpaMMHOI0 odecneveHms.
noMeuleHui 1Jist JJISl CAMOCTOSITEIbHOM PexBHU3UTHI NOATBEPKIAIOIIETO
CaMOCTOSITeJILHOM padoTsI AOKYMEHTa
padoThI
1 1343 Aymuropus st | KOMIUIEKT AeMOHCTPAIIOHHOTO
JEKIMOHHBIX 3aHITUH 000pYIOBAHHUS:
Hwuxeroponckas 06., . | 11K, c BBIXOJIOM Ha
J3epKUHCK, yII. MYJIbTUMEAUNHBIA IPOEKTOpP, HA
latinapa, 1. 49 06aze IntelPentium G4560 3.5
I'ru, 4 I'c O3V, monutop 20’ —
.
MynbTUMEIUUHBIA  OPOEKTOP
Epson- 1 w;
Okpas — 1 mrT.
2 2303a Yuebnsle | Kommiiekt 1aboparopHoro
naboparopuu o0opynoBaHus, xpomarorpad,
«Ananutuyeckas cnekrpodoromeTpsl (CD-26,
xumust» 1 «Pusnueckue | Ch-4; SPEKOL; MCII-28,
METObI aHAJIN3a» (hOTO3IEKTPOKOTIOPHUMETPHIL.
Turpomerp nabopaTtopHbI,
HOHOMEP YHHMBEPCAJIbHBIM,
nossiporpad), pH-meTper,
KOHJIYKTOMETP
3 1234 Kommnekr pemoHctparmonHoro | ¢ MicrosoftWindows 10  JlomamHss
Hayuno-Ttexauueckas obopynosanus:IIK, ¢ BeIXomoM | (mocraska c I1K)
oubnuoreka TN Ha MYJIbTUMEUHHBIA IPOEKTOP, | » LibreOffice 6.1.2.1. (cBoGoxHoe I10)
HI'TY, crynenuecknit Ha Gase IntelPentium G4560 3.5 | « FoxitReader (cBoGomroe I10);
YUTAJILHBIA 34T, I'ra, 4 I'6 O3V, monutop 20° — | , 7-zip i Windows (cBoGozmoe I10)
Hwuxeroponckas 001., T. | lmt.
J3epKuHCK, yII. MynbTUMENUUHBI  IPOEKTOP
laiinapa, 1. 49 Epson- 1 m;
OkpaH — 1 mt.;
Habop y4eOHO-HarJSITHBIX
mocoowuii
4 1443a  xommsrotepnerit | [IK ma 6ase IntelCeleron 2.67 | ¢ Microsoft Windows 7 (mommucka

DreamSpark Premium)

* Apache OpenOffice 4.1.8(cBoGomHoe
110);

* Mozilla Firefox(ceoboauoe I10);

* Adobe Acrobat Reader (cBoGomnoe
110);

* 7-zip ms Windows (ceo6oanoe I10);

* Koncynprantl Imroc(I'T1/] Ne
0332100025418000079 ot 21.12.2018);
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10 METOJMYECKHUE PEKOMEHJALIUU OBYYAIOLIUMCSIIO
OCBOEHMIO JUCLUIIAHBI

10.1. O6uue MeToAMYECKHE PEKOMEHIANH JIJIS 00y4YAIOIIUXCS 110 OCBOEHHUIO
AUCHUILINHBI, 00pa30BaTe/IbHbIE TEXHOJIOTUH

JucuumiyHa — peanu3yercss  MOCPEACTBOM — IIPOBEAEHUS  KOHTAaKTHOW  paboThl ¢
00y4armuMucs(BKIIIOYas MIPOBEIECHUE TEKYIIET0 KOHTPOJI YCIIEBAEMOCTH), CAMOCTOSITEIIbHON
paboThl 00yYaIOLIMXCS U TPOMEKYTOUHOM aTTeCTaLMH.

KonraktHas paboTa: ayIuTOpHas, BHEAYAUTOPHAs, @ TAK)KE MPOBOAUTHCS B JIEKTPOHHOM
nH(popMaMoOHHO-00pa3oBaTeIbHOM cpejie yHuBepcurera (nanee - DMOC).

[lpenoaBanre  TUCHMIUIMHBI ~ BEAETCS C  NPUMEHEHHEM  CIEAYIOUIMX  BHJOB
00pa3oBaTeNbHBIX TEXHOJIOTUIL:

- OaJUTBHO-PEUTHHTOBAs TEXHOJIOTHSI OLICHUBAHMS;

- TeKYIIIUI KOHTPOJIb 3HAaHUH B (hOpME KOHTPOJIBHBIX PadOT.

[lpy  npenogaBaHMM  JUCHHUIUTUHBIKAHAIUTHYECKAS  XHAMUS», UCTIONIB3YIOTCS
COBpEMEHHbIe  00pa30oBaTeNIbHbIE  TEXHOJOIMM, IO3BOJISIONIME  TOBBICUTH  AKTHBHOCTb
o0yyaroIuxcs Mpu OCBOGHUM MaTepuana Kypca M MpeoCTaBUTh UM BO3MOXKHOCTb 3(PPEKTUBHO
peaan30BaTh 4achl CAMOCTOSATEIIbHOM PabOTHI.

Bech nexumoHHBI MaTepuan Kypca CONPOBOXAAETCS KOMIBbIOTEPHBIMU MTPE3EHTALUSAMH,
B KOTOPBIX HAINIATHO TMPENOJHOCATCS MaTepHall pasMYHbIX pas[elioB Kypca, YTo  JaeT
BO3MOXKHOCTh OOCYAUTH MaTepuai ¢ 00ydJaroIIMMUCS BO BPeMs YTCHUS JICKIIMH, aKTHBHUPOBAThH
UX JEITEIHHOCTh NMPH OCBOCHWHU Marepuaia.MaTepuasisl JeKIUi B BHE CIANHI0B HAXOIATCS B
cBobomHOM noctyne B cucteme Moodle, anekTpoHHOW MOYTEe W MOTYT OBITH TOJIYYEHBI JIO
YTEHUS JIEKIUI 1 IpopaboTaHbl 00Y4aIOUMMHCS B X0/1€ CAMOCTOSITEIbHONU pabOTHI.

Ha nekuumsx peann3yloTCsi MHTEPAKTHBHbBIE TEXHOJOIMH, HMPUBETCTBYIOTCS BOMPOCHI U
00CYX/IEHUS, HCIIONB3YETCsl JIMYHOCTHO-OPHEHTHPOBAHHBIM IMOAXOMA, TEXHOJOTHS paboTHl B
MaJIbIX TpyMNax, 4YTO [MO3BOJSET OOYyYyarolMMCS TPOSBUTH ce0sl, MOJIYYUTh HABBIKU
CaMOCTOSITENIFHOTO U3yYEHHS MaTepualia, BRIPOBHATH YPOBEHb 3HAHUH B TPYTIIIE.

Bce BOmpochl, BO3HHUKIIME HPU CAMOCTOSTEIBHONH paboTe Haja JAOMAIIHUM 3aJlaHHueM
noApoOHO pa3duparoTcs Ha JaOOPATOPHBIX 3aHATHAX U JeKUusX. [[poBoaSTCS MHAUBUTYJIbHBIC
U TPYIIOBbIE KOHCYJbTALMM C HCIOJIb30BAaHHEM Kak BCTped C OOydaroUMMHUCHA, TaK H
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH (3JICKTPOHHAS TI0YTa).

WNHnnuupyeTcss akTUBHOCTh OOYYaIOLIMXCS, MOOLIPSAETCs 3aJaHue JII0OBIX BOIPOCOB IO
MaTtepuaily, TPaKTHKYeTCS WHAMBHIYaJlbHBI OTBET Ha  BONPOCH  OOydaromerocs,
PEKOMEH/IYIOTCSI METO/IbI YCIIEIIHOTO CAMOCTOSITEIbHOTO YCBOEGHHUSI MaTepuallia B 3aBUCUMOCTHU
OT YPOBHSI €ro 0a30BOM MOJITOTOBKH.

Jlis OolleHKM 3HAaHUM, YMEHMH, HaBBIKOB M YPOBHS C(OPMHPOBAHHOCTH KOMIIETEHIMH
pUMEHSIeTCsT OaJUTBHO-PEUTHHTOBAS CHCTEMa KOHTPOJISL U OIIEHKH yCIIEBAEMOCTH O0YJarOIUXCsl
B TIPOIIECCE TEKYILEro KOHTPOJIS.

[TIpomexxyTouHasi aTTecTanysl TPOBOIUTCS B (opMe SK3aMEHa C YYETOM TeKyIIeH
yCIIEBaEMOCTH.

Pe3yabTaTr 00yuyeHusi cunTaercs c(p)OPMHPOBAHHBIM HA MOBBILICHHOM YPOBHE, €CIU
TEOPETUYECKOE COJEp)KaHUEe Kypca OCBOCHO MONHOCThIO. Ilpum ycTHBIX cobecenoBaHUSX
o0yJaromuicss MCYepIBIBAIONIE, TOCIEOBATEIFHO, YeTKO M JIOTUYECKH H3JaraeT y4eOHBIH
MaTepHual; CBOOOJHO CIpaBiISETCS C 3ajjayaMH, BONPOCAMH M JIPYTMMH BHJAMH 3aJlaHHM,
UCTIONB3YET B OTBETE JONOJHHUTENBHBIM MaTepual. Bce mpemycMoTpeHHBIE paboueil ydaeOHOi
OporpaMMOIl  3a/laHusl BBIMOJHEHBl B COOTBETCTBUM C YCTaHOBJIEHHBIMU TpeOOBAaHUIMH,
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oOydaromuiics  CrocoOeH  aHAJIM3UPOBaTh  IOMYYEHHbIE  pEe3yibTaTbl,  IPOSBISAET
CaMOCTOATCIIBHOCTD ITPU BBITTIOJITHCHUN SaHaHHﬁ.

Pesyabrar 00ydeHusi cuuraercsi C(pOpMHUPOBAHHBIM HAa MOPOrOBOM YPOBHE, €CIIH
TEOPETUYECKOE COAEpP)KaHWE Kypca B OCHOBHOM OcCBOeHO. [Ipu yCTHBIX coOecenoBaHUsIX
oOydaromuiicss mocae0BaTeIbHO U3JIaraeT y4yeOHbI MaTepuall; Mpu 3aTPyAHEHUSX CHOCOOEH
[I0CJI€ HABOJSIMX BOIIPOCOB MPOJIOJIKUTH 00CYKIEHUE, CIPABIAETCS C 3aJladyaMU, BOIIPOCaMU U
IPYTMMH BHJIaMU 3aJlaHUl, TpeOyIOIUX MPUMEHEHHs 3HaHHI; Bce NMpeayCMOTpeHHbIe padoueit
y‘-IG6HOﬁ HpOI‘paMMOf/’I 3aaHus BBIIIOJIHCHBI B COOTBCTCTBHUU C YCTAHOBJICHHBIMHA Tpe6OBaHI/I$IMI/I,
oOydaromuiicss  crocoOeH  aHaJW3UpOBaTh  MOJIYYEHHbIE  PE3yJbTaThl;  IMPOSBISAET
CaMOCTOATCIIbBHOCTD ITPU BBITIOJIHCHUHN 3a;[aH1/1ﬁ

Pe3yabTar oOyueHHsI CUHMTAaeTCsi Hec()OPMHPOBAHHBIM, €CIIM OOYyYAaIOMIUKCA TIPH
BBITOJIHCHUH 3aJaHUi HE JIEMOHCTPUPYET 3HAHWUN y4eOHOro MarepHala, JOIyCKaeT OIIHOKH,
HEYBEpEHHO, C OONBIIMMH 3aTPYAHCHUSIMU BBINOJNHSAET 3aJaHUs, HE JIEMOHCTPUpPYET
H€O6XOI[I/IMBIX YMCHHﬁ, Ka4e€CTBO BBIIIOJIHCHHBIX SaﬂaHI/If/’I HC COOTBCTCTBYCT YCTAHOBJICHHBIM
TpeOOBaHUSM, KaueCTBO HUX BBIMIOJHEHUS OLEHEHO YMUCIOM OajIOB HIDKE TPEX MO OLECHOYHOU
CUCTEME, YTO COOTBETCTBYET JOIOPOrOBOMY YPOBHIO.

10.2. Metoanueckue yKazaHusi AJsi 3aHATHIH JIEKIIMOHHOT0 THUIIA

JIexuMOHHBIN KypC NPEAoaracT CUCTEMaTU3UPOBAHHOE U3JI0KEHNUE OCHOBHBIX BOIIPOCOB
TEMaTU4YeCKOro IjaHa. B Xoae JIEKIMOHHBIX 3aHATUI pacKpbIBalOTCS 0a30BbIE BOIPOCH B
paMKax KakJI0W TeMbl JAUCHUILUIMHGI (Tabnuia 5 u 6). O003HaYal0TCs KIFOYEBbIE ACTIEKTHI TEM, a
TaKXKe JeJaroTcsd aKIEeHThl Ha Haubojiee CIOKHBIE M BaXKHBIE IIOJIOKEHUS H3y4aeMOro
Marepuaia. Marepuansl JIEKIUK SBISIOTCS OMIOPHOW OCHOBOM JIJIsl IOJATOTOBKU OOYYAOUINXCS K
IOPAaKTUYECKUM 3aHATHSIM U BBINOJHEHMS 3aJaHUN CaMOCTOSTENbHOM paboThl, a Takxke K
MEPONPUITUSIM TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U NPOMEXYTOYHOM aTTeCTaluu 110
JUCLIUILINHE.

10.3. MeToauueckue YKa3aHUus 110 OCBOCHHUIO IUCHUIVIMHBI HA naﬁopaToprlx
3AHATHUAX

[ToaroToBky K Kaxaou mabopaTopHOM paboTe O0OydaromUiics OJDKEH HavaTh C
O3HAKOMJICHHSI C IUIAHOM 3aHATHUS, KOTOPBIM OTpa)kaeT CcoAep)kaHUE HNPEUIOKEHHOW TEMBI.
Kaxnas BeimomHeHHAs: paboTa ¢ 0POPMIICHHBIM OTUYETOM TIO/JICIKUT 3aIIUTE Y MPETIo1aBaTels.

[Tpu onleHMBaHUM 1a0OPATOPHBIX pabOT YyUUTHIBAETCS CIEAYIOLIEe:

- Ka4dyC€CTBO BBIIIOJIHCHUSA HpaKTHqGCKOﬁ qacTu pa6OTI)I )51 CTCIICHb COOTBCTCTBUA
pe3yabTaTOB pabOTHI 3alaHHBIM TPEOOBAHUSIM;

- KauecTBO 0(OpMJICHHS OTYETA IO padoTe;

- Ka4YeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI ITPH 3aLIUTE PAOOTHI.

10.4. MeToanyeckue YKa3aHHs MO CAMOCTOSITEJILHOI padoTe 00yJarOIIUXCS

CamocrosTrenbHas paboTa obOecreunBaeT IMOATOTOBKY OOYyYaroUXcs K ayJUTOPHBIM
3aHATUSAM U MEPOIPHUATUSAM TEKYLIErOo KOHTPOJSA U MPOMEXYTOYHOM aTTECTAllMK IO MU3y4aeMOu
JTUCLHUIUIMHE. Pe3ynbTaTsl 3TOH MOATOTOBKM MPOSIBISAIOTCS B AKTUBHOCTH OOYYaOLIMXCS Ha
3aHATHUAX M B KaQUeCTBE BBINOJIHEHHBIX 3aJJaHUM JUJIsl CaMOCTOATEIbHONW paboThl U Apyrux Gopm
TEKYILEro KOHTPOJIS.
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[Ipu BBITIOIHEHWM 3aaHUN JIJII CAMOCTOSITENIHHOW pabOThl PEKOMEHIYETCsl MpopadoTKa
MaTepUAJIOB JIEKUMUA 110 KaXXJI0M NPOUAECHHOM TEME, a TaKKe H3Yy4YEHUE PEKOMEHIYEeMOM
JUTEpaTyphl, peIcTaBieHHON B Pasznene 6.

B mpouiecce camocTosTenbHON paOOThI MPU W3YYCHUH AUCIUILIMHBI 00yYaronuecss MOTYT
paboTaTh Ha KOMIIBIOTEPE B CHEIUAIU3UPOBAHHBIX AyJUTOPHSIX JUISI CAMOCTOATEIHHOU pabOThI
(rabmuma  14). B aymuTtopusx UMeeTCcsl  JIOCTyll  d4epe3  HMH(pOpMaIHMOHHO-
TEJIEeKOMMYHUKALIMOHHYIO ceTh «HTepHeT» K 3JIeKTPOHHOI MH(POPMAIIMOHHO-00pa30BaTEIbHOM
cpene ynumBepcuteta (OUMOC) wu snexrponHoi Oubmmoreunoit cucreme (OBC), rme B
JJIEKTPOHHOM BHUJE PACIONaraloTcsi y4eOHble M y4eOHO-METOJUYECKHE MaTepHallbl, KOTOpbIE
MOTYT OBITh UCIIOJIb30BAHBI JIJISl CAMOCTOSTEIHHON PAa0OTHI IPU U3YYCHUN AUCIUILTUHBL.

Jns obywaromuxcsi mo 3aoyHoi (opme 00ydeHHs] caMOCTOsATeNbHas paboTa SBISETCS
OCHOBHBIM BHJIOM Y4EOHOH JeATeIHHOCTH.

10.5. Meroauyeckue yKa3aHusl /IS BBINOJHEHHS KOHTPOJIbHOH padoThI
o0y4aoumumMucs 3a049Hoil popMbl

[Tpu BBIMIOJIHEHUU KOHTPOJIBHON paboThl pEKOMEH IyeTCs MPOpadOTKa MaTePUAIIOB JIEKIUI
10 TeMaM, a TaKkKe U3y4YeHHE PEeKOMEH1yeMO JINTepaTyphl, peacTaBieHHon B Pa3aene 6.

BrinonHeHne KOHTPOIBHON pabOThI CIIOCOOCTBYET JIyYIIEMY OCBOEHHUIO O0YYaIOUTUMUCS
y4eOHOro Marepuaia, POpMUPYET MPAKTUUECKUIN OMBIT U YMEHUS 110 U3y4aeMOM JUCITUTUTHHE.

11 OLIEHOYHBIE CPEJCTBA JJ51 KOHTPOJISI OCBOEHMS
JTUCHUTIIMHBI

11.1. TunoBbie KOHTPOJIbHbIE 32JaAHUA WM HHbIE MAaTepPHAJIbl, HE00X0IMMbIE
JJIsl OLleHKH 3HAHMI, YMEHHUH, HABBIKOB U (WJIN) ONBITA B X0/€ TEKYIIero KOHTPOJIsI
ycneBaeMoCTH

Jns Tekymiero - KOHTPOJS 3HAHUM oOydaromumxcst IO JUCHUIUIMHE  MPOBOAMTCS
KOMILJIEKCHAsl OLleHKA 3HAHMIi, BKITFOYAIOas

- IPOBEJICHUE MPAKTUYECKUX PabdoT;

- MPOBEJICHUE KOHTPOJBHBIX Pa0OT 1151 O0YyJArOIINXCSI 3209HON (DOPMBI;

- BBITIOJTHEHUE 33IaHU I CAMOCTOSITENbHOM paObOThI [Isl 00YYaroIuXcsi OUHOU (POpPMBIL;

11.1.1. TunoBble 3a1aHus 1Jis JJa0OpaTOPHBIX padoT
Tunossle 3aaHuA Il TPaKTUHYICCKUX pa60T IMPUBCACHLI B METOJUYCCKUX YKa3aHUAX I10
IPOBE/ICHUIO JJAOOPATOPHBIX 3aHATHH.

11.1.2. TunoBble 3a1aHUs JAJI KOHTPOJIBLHON padoThI 00yYamMXcs 3204HON (popMBbI
3AJJAHUE Ne 1
1. ITIpn yBennuennn konueHntpannu CH3COOH B 2 paza pH
1) yBenuuuTcs B 2 pasza 2) HE U3MEHUTCS
3) yBeIUYUTCS Ha APYTYIO BEIUUUHY 4) yMEHbBIIUTCS Ha IPYTYIO0 BETUUUHY

2. Muccormmarus CH3COONa B BOJTHOM pacTBOpe:
1) 3aBUCHUT OT KOHIIEHTPALIUH COJIU 2) na 100%
3) 3aBucut ot nuccormanuu CH3COOH 4) 3aBucut oT KoHIeHTpauu NaOH

3. Pazgenuts katnons Cd u Zn xornerTpamuu 0,01 M nipu ocaxxaeHuu cepOBOJOPOIOM MOXKHO:
1) yBenUYMB KOHIIEHTPAIUIO OJHOTO U3 KAaTHOHOB 2) mpoBeasl OCAXKJICHUE MPU Pa3HBX
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3) mpoBeAs ocaKAeHUE TIPH PAa3IMYHBIX KOHIICHTpanusax H2S 4) Henw3s pa3nenutsb
4. Ilpenen oOHAPYKEHUSI — ATO .....

5. IIpu noGaBneHnu K HachIIIeHHOMY pacTBopy ZnS pactBopa NaCl pactBopumocTs ZnS
1) ymeHbIIUTCS 2) yBEIMUUTCSA 3) HE U3MEHUTCS 4) HET MPAaBUIBLHOTO OTBETA

6. KauecTBeHHast peakuys Ha XJIOpUA-HOH

7. Cnabas kucinora HAn<—H+ + An-. YBenuunTh CTENEHD JUCCOLUALIMA MOXKHO:
1) mo6aBKO¥ CHUIIBHOM KHUCIOTHI 2) 1o6aBKO¥ 1IeI09H
3) HoGaBkoii conu KtAn 4) yBenuuenuem koHueHtpauuu HAn

8. YBenuueH6ue HOHHOM CHIIBI PacTBOpa
1) yBeaMuuBaeT pacTBOPUMOCTh MAJIOPACTBOPUMOTO COSAMHEHUS
2) He BIMSIET HA PaCTBOPUMOCTh  3) YMEHBIIAET PACTBOPUMOCTh
4) B 3aBUCHUMOCTHU OT BelnUurHbI pH

9. PactBopumocts CoS HaubombIas npu pH paBHOM:
n2 2)7 3)8 49

10. IIpu yBennuenuu koHmentpauu CH3COONH4 B 2 paza pH6
1) yBenuuures B 2 paza 2) HE U3MEHUTCS
3) yBenUYHUTCS HA APYTYIO BEIUMUMHY  4) YMEHBUIUTCS Ha APYTYIO BEITHUHUHY

3AJJIAHUE No 2
1. pH pactBopa HC! C xonnentparueit 10-2 M paBen
H7 2)2 3)12 4)3,35

2. Ha crenens guccormanuu ciadboro OCHOBaHUS BIUSIET
1) mo6aBKka CUIBLHON KUCTIOTHI 2) no6aBKa CUIIBLHOM IIEeT0Un
3) no6aBKa coJii ¢ OTHOMMEHHBIM HOHOM 4) HUYETO HE BIMSICT

3. KauecTBeHHas peakiusi Ha KapOOHAT-UOH

4. CreneHb TUCCOIMALIMN XAPAKTEPU3YET:
1) cuny snekTponuTa 2) XUMHUYECKYIO aKTUBHOCTD
3) BNIEeKTPOMPOBOIHOCTh pacTBopa  4) MPUTSKEHHE HOHOB

5. BydepHnslit pacTBOp - 3TO pacTBOP COCTOSIIUIA:
1) U3 c1aboro OCHOBAHMS U €T0 COJN 2) U3 CWIIBHOU 1 C1a00 KUCIIOTHI
3) u3 cnaboil KHUCIOTHI U €€ COJIH 4) U3 CUIIBHOTO OCHOBAHMSI U €TI0 COJIN

6. Hammcate npubmmxenHyo ¢opmyny ans pacuera pH comu, oOpa3oBaHHOH ciaObIM

OCHOBAHUEM U CUJILHOM KHUCIOTOU

7. B pacTBOpe MPUCYTCTBYIOT HOHKI cepedpa u kanbius. [TP (Ar2CO3)= 1,2 10-12,
[TP(CaCO3) = 3,8 10-9. [Ipu no6aBnenuun nonoB CO32- nonsl Ag+ u Ca2+ OyayT:
1) BbImaiaTh B 0CaJJOK OJJHOBPEMEHHO 2) BHayanie Ag+, 3atrem Ca2

3) Baavane Ca2, 3atem Ag+ 4) B 3aBHUCUMOCTHU OT KOHUEeHTparuu CO32+
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8 Brmanmenune B ocamok MnS u3z 0,1 M pactBopa MnCI2 mnpu geiictBun (NH4)2S ¢
koHueHTpauuern 0,1 M:

1) BO3MOKHO TIpH oripeaesieHHoM pH 2) HEBO3MOXKHO

3) Bo3moxkHO nipu yBenuueHuu [C1] 4) Bo3moskHo nipu yBenuuenuu [(NH4))2S]

9. IpoOHbIif aHanu3 — 310 (IPUBECTU IPUMEP)

10 . CHIIbHBIMH JEKTPOIUTAMH SABJISIOTCS:

1) KNO3 2) H2SO4  3)H2S  4) NH4OH

3AZJAHUME Ne3
1.I1pu yBennuenuun konuentpanuu CH3COONH4 B paza pH6
1)yBenuuuTcs B 2 pa3za 2) YBEIMUYUTCS HA IPYTYIO BEIUUYHHY
3) yMEHBIIUTCS HAa APYTYIO BEIUUUHY 4) He U3MEHUTCA

2. pH pactBopa NaCl ¢ konuentpauueii 10-2 M pasen:
1)7 2)12 3)2 4) 3,35

3. CuipHBIE QJICKTPOJIUTAMU ABJIAKOTCA:
1) KNO3 2) H2S04 3)H2S  4) NH40H

4. poOHblii aHAJINU3 — 3TO (IPUBECTH IPUMED)

5. BydepHBIM pacTBOPOM SIBISETCS :
1) 0,1 M CH3COOH + 0,1 M CH3COONa  2) 0,1 M HC1 + 0,1 M NaCI
3) 0,1M NH40H + 0,1 M NH4CI 5) 1 M HCI + 0,1V NHA4CI

6. BydepHsiit pacTBOp uCMONB3yeTCS:
1) nns oGHApYKEeHHUsS HOHOB 2) nns OT/EJNEeHUs. HIOHOB
3) st moanepsxanusi pH pactBopa  4) Bce OTBETHI MPABUWIbHbBIE

7. Crenenb rupoin3a Oyaer HaubobIlIel B pacTBOPE COJIU:

1) NH4Cl  2) (NH4)2S  3) CH3COONa 4) K2S
8. Beimmanenue B ocagok SnS u3 0,1 M pactBopa SnCI2 npu nevictBun H2S ¢ xoHueHnTtparueit
0,1 M:

1) Bo3MOxHO nipu onpeaeneHHoM pH  2) HEBO3MOXKHO

3) Bo3moxxHO npu yBenndeHuu [SnCI2] 4) Bo3moxkHo npu yBenuuenuu [H2S]

9. Breimanienue B ocagok MnS npu B3aumopeiictsun MnSO4 ¢ H2S:
1) He mpoucxoaut 2) TOJBKO IpY yBEJIWYEHUH KoHLeHTpauuu MnSO4
3) BO3MOXKHO NpH yBeIWYeHUU KoHLeHTpaiu H2S  4) BomokHOIpH onpenenenHoM pH

10 Xnopun cBUHIIA pacTBOPSAETCS B
I)HCI  2) NH40OH  3) B xsiopHO#i Boie ~ 4) B ropsiuei Boae
3AZJAHUE Ne 4
1. Koa¢pdpunmneHT akTHBHOCTH Y MOKET OBITh:
Dy=1 2)y<l 3)y>1 4)y+0

2.I[J'IH cnaboit kucinotel HAn YBCIUYNUTH CTCTICHDb AUCCOUAIINU MOIKHO!:

1) mo6aBeHHEM CHIIBHOW KHCIIOTHI 2) mo6aBICHHEM IIETI0UN
3) no6asnenuem conu KtAn 4) yBenuuenuem koHueHrpanuu HAn
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3. Bydepnas cmech ¢ pH = 9,2 nipu otnenenuu 11 rpynmbl KATHOHOB BBOAUTCS C IEJIBIO:
1) npu 6onbiem pH ocaxnaercs (MgOH2CO3)
2) npumenbiiieM pH — HenonmHoe ocaxaeHue katnonoB Ba; Ca; Sr
3) 6onee ObicTpOE OcaXkeHNnEe KaTHOHOB 11 rpynmsl  4) Bce OTBETHI BEPHBI

4. Ecnu nBa OydepHBbIX pacTBOpa — KHCIBIA MU OCHOBHBIH — C PaBHBIMH KOHIICHTPALUSIMU
CIINTHBMECTE

1) Huyero He mpousoiaer  2) OydepHoe AeiicTBHE UCUE3HET

3) npousoiiaeT OypHas peakiusi  4) mosBUTCS HOBast OydepHast cMech

5. Kak BiusieT MOBBIIICHUE TEMIIEPATYPhI Ha CTeneHb ruapoiaunsa coau 1 M NH4CI
1) He BiusieT  2) yMEHbILIAETCS
3) yBenuuuBaeTrcs  4) BHayalle yMEHbIIAETCS, a 3aT€M yBEIINYMBACTCS

6. JIyume pactBopsitotcs B pazdasieHHort HC1 TpyaHopacTBOprMBIE CYIb(UIbL:
) Il rpynnst~ 2) 111 rpynner - 3) 1V rpynnsl - 4) V rpynisl

7. YBenuueHrne HOHHOM CHJIBI PacTBOpA:
1) yBenu4uBaeT pacCTBOPUMOCTb MajJOPaCTBOPUMBIX COJIEH
2) He BIMSIET HA PACTBOPUMOCTh
3) yMEHbIIIAET paCTBOPUMOCTh  4) B 3aBUCUMOCTH OT BeJIn4rHbl pH

8. ITP BaSO4 u ITP Mg(OH)2 6au3ku Mexy codoi
1) pactBopuMOCTh y HUX oAuHakoBast  2)y BaSO4 Beie
3) y Mg(OH)2 6onbie 4) B 3aBUCIMOCTH OT MOJIEKYJISIPHOI Macchl

9. Haubonee kucmelif pacTBOp 00pa3yeT Colb:
1) NH4CI 2) ZznCl2 3) AICI3 4)TiCI2

10 ITouemy cTeneHb THAPOIN3a COJIM YBEJIUYUBAECTCS C MOBBILIEHUEM TEMIIEPaTypbl?
3AZJAHME Ne 5
1. pH 0,01 M pactBopa NaOH pasen:
1)7 2)1265 3)12 4)2
2. CreneHs gucconuanuy ciaadoil KUCIOTE 3aBUCHUT:
1) OT KOHLIEHTpaK  2) OT KOHCTAHTHI IUCCOLUALINN
3) ot TemnepaTypsl 4) OT NPUCYTCTBUS OJTHOMMEHHBIX HOHOB

3. CymHocTh 0y(depHOro qeHCTBUS 3aKII0YACTCS:
1) B B3aumoneiictBun nonoB H+ u OH- ¢ komnonentamu OydepHoii cmecu
2) ¢ cBs3bIBaHUU 100aBIIeHHBIX HOHOB H+ B cl1a0blii 2J1eKTpOIIUT
3) B cBsA3bIBaHUU 100aBIeHHBIX HOHOB OH- B craOblif 2IeKTPOIUT
4) B I3MEHEHHUH COOTHOIIIEHUS KOHIICHTPAIIU KOMITOHEHTOB Oy(QepHOi cMecH

4, Bemaaenne B ocanok CdS u3 0,1 M pactBopa CdCI2 npu nefictBun H2S ¢ koHueHTparmein
0,1M
1) Bo3MOKHO npu omnpeaeneHHoM pH  2) npu HarpeBaHUU

3) Bo3MokHO mipu yBenudenunn [C1-] 4) BO3MOXHO TipH yBenuueHuu [H2S]

5. Ilpu nobGaBiennu Kk HackleHHOMY pactBopy BaCO3 pactBopaNaCl pactBopumocts BaCO3

1) ymenbiaeTcs 2) yBeJIUYUBAETCS
3) He u3MeHsiercss  4) U3MEHsETCS B 3aBUCUMOCTH OT pH
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6. I'pynnoBoi peakTUB Ha KATUOHBI BTOPOU TpyMITbI?
1) HCI 2) H2S mpu pH = 0,5
3) (NH4)2S mpupH 9,2  4) (NH4)2CO3 npu pH = 9,2

7. Kakue BemiectBa 1o Teopuu bpencreaa-JIoypu sBISIIOTCS KUCIOTAMMU:
1) cmabbie KHCIOTHI B MOJIEKYJIApHOU (popMe  2) aHHOHBI CITA0BIX KUCIOT
3) KaTHOHBI CTa0BIX OCHOBAHUM 4) cnabble OCHOBaHUS B MOJIEKYJISIpHOM hopme

8. OT yero 3aBUCUT KOHIICHTPAI[MOHHAsI KOHCTaHTa paBHOBECHA?
1) or Temneparypbl  2) OT JaBiaeHUS (111 ra30B)
3) oT KoHIIEHTpalii  4) OT HOHHOW CHJIBI PaCTBOpPA

9. Uto takoe [1P? JlaiiTe onpeneneHue.
10. CaSO4, BaS O4 He pacTBOpsIOTCS B KUCIOTaxX M 1iesovyax. Kak ke ux nepeBectu B pacTBOp?

3AJJIAHUE Ne 6
1. TurpanTom Ha3bIBaE€TCS PacTBOpP ...
1) KOTOpBIH TUTPYIOT ~ 2) TUTP KOTOPOI'O YCTAaHABIMBAIOT IIPH TUTPOBAHUU
3) KOTOpPBIM TUTPYIOT 4) C HEU3BECTHBIM TUTPOM

2. [lepen TuTpOBaHUE PACTBOPA TUTPAHTOM OIOJIACKUBACTCS:
1) nmumerka 2) Oropetka  3) Ko0a st TATpOBaHKUS — 4) MepHas Kojioa

3. Ilo KpuBO# TUTPOBAHMS MOKHO OIIPENIENIUTh!
1) OyneT n1u TUTPOBATHCS AHATTU3UPYEMOE BELLIECTBO 2) BbIOpaTh UHIUKATOP
3) OT uero 3aBUCHUT BEJIMYMHA CKauka 4) pacCYUTATh HOIPEIIHOCTh ONPEAeIICHUS

4. YctanoBouHBIM BemecTBoM 111 HC1 aBiseTcs:
1) NaOH 2) Na2CO3 6e3Bonnas 3) Na2Ba4O7 10H20 4) NH40H

5, IlepMaHraHAaTOMETPUYECKUE ONPEICIICHHUS JIyYIlIe OCYIIECTBIATh B!
1) xucnoii cpene  2) HeliTpanbHOM cpefe  3) menouHoil cpene  4) moboi
6, MeTtooM mpsIMOWHOAOMETPUN MOKHO OIPENETATh:
1) mro0Oble BemecTBa  2)OKUCTUTENN 3)BOCCTAHOBHUTENU 4) BCe OMBETHI IPABUIBHBIC

7. KOMIUIEKCOHOMETPUEN MOYKHO OIIPEIENSTh HOHBIL:
1) Bce MeTaiIbl, KpOME MIEJIOUHBIX  2) KAaTHOHBI C IEPEMEHHOM CTENEHbI0 OKUCIICHUS
3)BerecTB, 00pa3yoOMUX KIaCCHYECKHE KOMIICKCHBIE COeIMHEHMS
4) BeuiecTB, 00pa3yIOLUIUX BHYTPUKOMILJIEKCHBIE COEIMHEHUS

8) TpeGoBaHUs K YCTaHOBOYHBIMBEIICKCTBAM:
1) oTBeuaTk ornpeaeeHHOW XUMUYECKoi popmyiie
2) He coaepKaTh MOCTOPOHHUX BELIECTB
3) He JOJKHO OBITh TUTPOCKOITMYHBIM
4) He TOTHKHO M3MEHSTH TUTP NP XPaHCHUU

9) ®akrtop sxBuBasieHTHOCTH H3PO4
1)l 2)1/2 3)1/3 4)B3aBUCUMOCTH OT PEAKIIUU

10) HCpC‘II/ICJ'II/ITe CIIOCOOBI TUTPOBAHUSA U KOI'/Ta OHU IIPUMCHAKOTCA.
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11.1.3. TunoBble 3aiaHMUsA AJI5l CAMOCTOSITEJIbLHOM PadoThl 00yyamMXcs 04YHOH (popMBbI
3AZJAHUE Ne 1
1. ITpu yBenuuenun koruentpanuu CH3COOH B 2 paza pH
1) yBenuuuTcs B 2 pasza 2) HE U3MEHUTCS
3) yBEIMYUTCS HA APYTYIO BEIUUUHY 4) yMEHBIINTCS Ha IPYTYIO BEITUYUHY

2. Quccommanusa CH3COONa B BoJIHOM pacTBope:
1) 3aBHCHUT OT KOHLIEHTPALIUU COIIU 2) na 100%
3) 3aBucur ot quccounanuu CH3COOH 4) 3aBucut ot koHueHTpaunu NaOH

3. Paznmenuts katuonsl Cd u Zn xonnentparmu 0,01 M mipu ocakIeHUU CEpOBOIOPOIOM MOXKHO:
1) yBenMYMB KOHIIEHTPAIMIO OJHOTO U3 KaTHOHOB 2) mpoBesl OCaXJACHUE IPU Pa3HBX
pH
3) mpoBeAs OCaKISHUE IIPH PA3IMYHBIX KOHIICHTpanusax H2S 4) Henw3s pa3nenuTsb

4. Ilpenen oOHApyKEHUS — ITO .....

5. Ilpu nobGaBneHnu K HackleHHOMY pacTBopy ZnS pactBopa NaCl pactBopumocTs ZnS
1) ymeHbIIUTCS 2) yBeIUUUTCA 3) HE U3MEHUTCS 4) HET MPaBUIILHOTO OTBETA

6. KauectBeHHast peakuys Ha XJIOpUA-HOH

7. Cnabas kucinora HAn<—H+ + An-. YBenuunTh CTENEHb JUCCOLUAIMA MOXKHO:
1) noGaBKO#l CHIIBHOM KHCIIOTHI 2) no06aBKO¥1 1IeI09H
3) Ho6aBkoii conmun KtAn 4) yBenuueHnuem KoHueHtpauuu HAn

8. YBenuueH61e MOHHOM CHIIBI PacTBOpa
1) yBeIMuUBaeT pacTBOPUMOCTh MAJIOPACTBOPUMOTO COSAMHEHUS
2) He BIMSIET HA PAaCTBOPUMOCTh  3) YMEHBIIAET PACTBOPUMOCTh
4) B 3aBUCHUMOCTH OT BelnuunHbI pH

9. PactBopumocts CoS Haubosnbmas npu pH paBHOM:
12 2)7 3)8 4)9

10 ITpu yBennuenun konuenTpaunu CH3COONH4 B 2 paza pH6
1) yBenuuures B 2 paza 2) HE U3MEHUTCS
3) yBenMUUTCA Ha JIPYTYIO BEJIMUMHY  4) YMEHBUIMTCS Ha JPYTYIO BEITUUYUHY

3ATAHUE Ne 2
1. pH pactBopa HC! C xonuentpanueii 10-2 M paBeH
H7 2)2 3)12 4)3,35

2. Ha crenens gucconmanuu ciadoro OCHOBaHUS BIIUSIET
1) mo6aBKka CUIBLHOMN KUCIOTHI 2) mo6aBKa CUIILHOM IIET0YH
3) no6aBKa coJI ¢ OTHOMMEHHBIM HOHOM 4) HUYETO HE BIHSICT

3. KauecTBeHHas peakiusi Ha KapOOHAT-UOH

4. CreneHb TUCCOIMALIUN XapaKTEPU3YyeT:
1) cunmy snekTponuTa 2) XUMHUYECKYIO aKTUBHOCTD
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3) AEKTPOMPOBOAHOCTD pacTBOpa  4) MPUTSHKEHUE HOHOB

5. BydepHsiit pacTBOp - 3TO pacTBOP COCTOSIINMN:
1) U3 ci1aboro OCHOBAaHUS U €0 COJU 2) U3 CIIbHOU U c1ab0M KUCIIOTHI
3) u3 c1aboil KUCIIOTHI U €€ CONU 4) U3 CUIILHOTO OCHOBAHMUSI U €TI0 COJIN

6. Hamucate npubmmkenHyr ¢opmyiny s pacdera pH comm, oOpa3oBaHHOW Ci1aObIM
OCHOBAHHEM U CUJILHON KUCIIOTOU

7. B pacTBOpe MpUCYTCTBYIOT HOHKI cepebpa u kanbuus. [1P (Ar2CO3)= 1,2 10-12,
ITP(CaCO3) = 3,8 10-9. IIpu nodaBnenun nonoB CO32- nonsl Ag+ u Ca2+ OynyT:
1) BbImaziaTh B 0CaJJOK OJJHOBPEMEHHO 2) BHavasie Ag+, 3atrem Ca2
3) Brauane Ca2, 3atem Ag+ 4) B 3aBUCHUMOCTH OT KoHIleHTparuu CO32+

8 Brmmmamenue B ocamok MnS u3z 0,1 M pactBopa MnCI2 npu peiictBun (NH4)2S ¢
koHueHTpauuein 0,1 M:

1) Bo3MOHO mpu omnpeneaeHHoOM pH 2) HEBO3MOXKHO

3) Bo3MoxHO nipu yBenuyeHuu [C1] 4) BozmoxHO nipu yBesnmueHuu [(NH4))2S]

9. IpoOHbIil aHanu3 — 310 (IpUBECTU IPUMED)

10 . CHJIbHBIMH 3JI€KTPOIUTAMH SABIISIOTCS:

1) KNO3 2) H2SO4  3)H2S  4) NH4OH

3AZJAHUE Ne3
1.Ilpu yBennuenuun konunentpanuu CH3COONH4 B paza pH6
1)yBenuuuTcs B 2 pa3za 2) YBEIMUYUTCS Ha IPYT'YIO BEIUYUHY
3) yMEHBIIUTCS Ha APYTYIO BETUYUHY 4) He U3MEHUTCA

2. pH pactBopa NaCl ¢ konuentpauueii 10-2 M paBen:
1)7 2)12 3)2 4) 3,35

3. CunpHBIE QJICKTPOJIUTAMU SABJIAKOTCA:
1) KNO3 2) H2S04 3)H2S  4) NH40H

4. IpoOHbIii aHAJINU3 — 3TO (IPUBECTH MPUMED)

5. BydepubiM pacTBopoM sIBIISE€TCS :
1) 0,1 M CH3COOH + 0,1 M CH3COONa  2) 0,1 M HC1 + 0,1 M NaClI
3) 0,1M NH40H + 0,1 M NH4CI 5) 1 M HCI + 0,1V NHA4CI

6. BydepHsIit pacTBOp UCTIONB3yETCS:
1) nns oGHApYKEHUS HOHOB 2) nns OT/EJNEeHUS. HOHOB
3) st moanepsxkanusi pH pactBopa  4) Bce OTBETHI MPABWILHBIE

7. Cteniens Tuposinza OyAeT HanOOoIbIIeH B pacTBOPE COJIH:

1) NH4CI  2) (NH4)2S  3) CH3COONa 4) K2S
8. Bemagenue B ocagok SnS u3 0,1 M pactBopa SnCI2 mipu aeiictBun H2S ¢ koHmeHTpanumeit
0,1 M:

1) Bo3MOkHO npu onpeaeneHHoM pH  2) HEBO3MOXKHO

3) Bo3moskHO nipu yBenuyeHuu [SnCI2] 4) Bo3moxHo mipu yBennueHuu [H2S]
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9. Bemanenue B ocagok MnS npu B3aumoaeiicteun MnSO4 ¢ H2S:
1) He npoucxoaut 2) TOJIBKO MU yBEIMUYEHUH KOHIIeHTpanuu MnSO4
3) BO3MOKHO IIpH YBeJIMUeHUHU KoHleHTparuu H2S  4) BomosxHompu onpeneneaHom pH

10 Xiopua cBHHIIA PaCTBOPSETCS B
I)HCI  2)NH40OH 3) B xsiopHO#i Boie  4) B ropsiueil Boae
3AJJIAHUE Ne 4
1.KoadpummeHT akTHBHOCTH y MOXKET OBITh:
Dy=1 2)y<l 3)y>1 4)y+0

2. J1ns cnaboit kucnoTel HAn yBEeIMYHUTH CTETICHb TUCCOLUAIIMA MOYKHO:
1) nobaBneHneM CUIBHON KUCIOTHI 2) nobaBjieHHEM LIEJI0UU
3) no6asiiennem coiau KtAn 4) yBennueHrueM KoHueHTpanuu HAn

3. Bydepnas cmech ¢ pH = 9,2 nipu otnenenuu 11 rpynibl KATHOHOB BBOAMUTCS C IIEJIBIO:
1) mpu 6onbiem pH ocaxnaercs (MgOH2CO3)
2) mpumenbiieM pH — HenonHoe ocaxaeHue katnoHoB Ba; Ca; Sr
3) Gonee ObIcTpOE OCaXKIACHNUE KaTHOHOB 11 rpynmel  4) Bce OTBETHI BEPHBI

4. Eciiu nBa Oy(epHBIX pacTBOpa — KHUCIBIM M OCHOBHBIH — C PaBHBIMU KOHIICHTPALUSIMHU
CIIUTbBMECTE

1) Hugero He mpousoiaer  2) OydepHoe AeCTBHE NCUC3HET

3) mpou3oiiner OypHas peakuus 4) MOsSBUTCS HOBast OyepHas cMeCh

5. Kak BnusieT noBbllIeHHE TeMIepaTypbl Ha cteneHb ruaponusa coiu 1 M NH4CI
1) He BnusieT  2) yMeHbILIAETCS
3) yBenuuuBaeTrcs  4) BHayalle yMEHbIIAETCS, a 3aTeM yBEINYMBACTCS

6. JIyumie pactBopsitotcs B pazdasneHHoit HC1 TpynHopacTBopuMBIe CyIb(pUIbL:
) Il rpynner~ 2) 111 rpynnsr - 3) 1V rpynnst - 4) V rpyninsl

7. YBenu4yeHrne HOHHOW CHJIBI PacTBOpA:
1) yBeIMUUBaeT pacTBOPUMOCTh MAJIOPACTBOPUMBIX COJIEH
2) He BIMSIET HAa PACTBOPUMOCTh
3) yMeHbILIAeT pacTBOPUMOCTh  4) B 3aBUCUMOCTH OT BeU4nHbI pH

8. ITP BaSO4 u [TP Mg(OH)2 6nu3ku Mexay co0oii
1) pactBopuMOCTh y HUX ofuHakoBass  2)y BaSO4 Beie
3) y Mg(OH)2 Gosnbiie 4) B 3aBUCUMOCTH OT MOJIEKYJIIPHOI Macchl

9. Hamnbonee kucielif pacTBOp 00pa3yeT Colb:
1) NH4CI 2) zZnCl2 3) AICI3 4)TiCI2

10 [Touemy creneHb rUAPOIN3a COJIM YBEITUYMBAETCS C MOBBIIICHUEM TEMIIEPATYPbI?
3AJAHME Ne 5
1. pH 0,01 M pactBopa NaOH pasen:
1)7 2)1265 3)12 4)2
2. CreneHp qucconuanuy ciaadoil KUCIOTEI 3aBUCHUT:
1) oT KOHLIEHTpaK  2) OT KOHCTAHTHI IUCCOLUAIINN
3) ot TemnepaTypsl 4) OT MPUCYTCTBUS OJTHOMMEHHBIX HOHOB

3. CymHocTh 0y(epHOTro AeHCTBUS 3aKII0YACTCS:
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1) B B3aumopetictBun nonoB H+ u OH- ¢ kommonentamu OydepHoit cMecu

2) ¢ CBSI3BIBAHUU J00ABIICHHBIX HOHOB H+ B ClTa0bIi AJIEKTPOIIUT

3) B cBs3bIBaHUHM J100aBICHHBIX HOHOB OH- B Cl1a0bIi 3JI€KTPOIAT

4) B I3BMEHEHUU COOTHOIIECHUS KOHIICHTPAIIMiA KOMIIOHEHTOB Oy(hepHOi cMecH

4, Bemagenne B ocanok CdS u3 0,1 M pacrBopa CdCI2 npu aeiictBun H2S ¢ koHueHTpammen
0,1M
1) Bo3MokHO npu onpeaeneHHoM pH  2) npu HarpeBaHUU

3) Bo3moskHO TipH yBenuueHuu [C1-] 4) BO3MOXXHO TipH yBenmmuenuu [H2S]

5. Ilpu noGaBnenuu k HaceimeHHoMy pactBopy BaCO3 pactBopaNaCl pactBopumocts BaCO3
1) ymenbiaeTcs 2) yBEJINYUBAETCS
3) He u3MmeHsieTcss  4) U3MeHsAeTCs B 3aBUCUMOCTH OT pH

6. I'pynnoBoi peakTUB Ha KATUOHBI BTOPOU TpyMIIbI?
1) HC1 2) H2S mipu pH = 0,5
3) (NH4)2S mpupH 9,2  4) (NH4)2CO3 nipu pH =9,2

7. Kakue BemectBa o Teopun bpercrena-JIoypu SBISIOTCS KHCIOTAMU:
1) cmabple KHCTIOTHI B MOJIEKYJISIPHOM (hopMe  2) aHMOHBI CTa0BIX KHCIIOT
3) KaTHOHBI C1a0BIX OCHOBAHUMA 4) cna0Oble OCHOBaHMSI B MOJIEKYJISIpHOU (hopme

8. OT 4ero 3aBUCHUT KOHIICHTPALIMOHHAsI KOHCTAHTA PAaBHOBECHUSI?
1) ot Temneparypbl 2) ot naBieHus (1Jis ra3oB)
3) oT KoHIIeHTpaii ~ 4) OT HOHHOMW CHJIBI PacCTBOpPA

9. Uto takoe [1P? JlaiiTe onpeneneHue.
10. CaSO4, BaS O4 ne pacTBOpstOTCA B KMCIOTaxX M 1enovax. Kak xe ux nepesectu B pactBop?

3AJJAHUE Ne 6
1. TutpanTOoM Ha3bIBa€TCS PacTBOP ...
1) KOTOpBIH TUTPYIOT ~ 2) TUTP KOTOPOI'O YCTAHABIUBAIOT IIPH TUTPOBAHUHU
3) KOTOpPBIM TUTPYIOT 4) C HEU3BECTHBIM TUTPOM

2. [lepen TuTpOBaHUE PACTBOPA TUTPAHTOM OIOJIACKUBACTCS:
1) munetka 2) O6ropetka  3) konba /uist TMTpoBaHus — 4) MepHast Konda

3. ITo kpuBO¥ TUTPOBAHMSI MOXKHO ONPEACIUTH!
1) OyneT mu TUTPOBATHCS aHATU3UPYEMOE BELLIECTBO 2) BBIOpaTh UHIUKATOP
3) OT yero 3aBUCHUT BEJIMYMHA CKauka 4) pacCYUTATh MOTPEIIHOCTh ONPEaeIICHUS

4. YcraHoBOoUYHBIM BemecTBoM 111 HC1 aBiseTcs:
1) NaOH 2) Na2CO3 6e3Bonnas 3) Na2Ba4O7 10H20 4) NH40H

5, [lepmMaHraHAaTOMETPHUYECKHUE ONPEIEIICHHS JIyUIlle OCYIIECTBIATH B!
1) kucnoii cpene  2) HelTpanbHOU cpene  3) menouyHoi cpene  4) mo0oi
6, MeTonoM NpsAMOMHOAOMETPUN MOKHO OIIPENEIATH:
1) nro0Oble BemecTBa  2)OKUCTUTENN  3)BOCCTAHOBHUTENU 4) BCe OMBETHI IPABUILHBIC

7. KoMIUIEKCOHOMETpUEN MOYKHO OIIPEIENSTh HOHBIL:
1) Bce MeTasIbl, KpOME MIENIOYHBIX  2) KAaTHOHBI C IEPEMEHHOM CTENEHbI0 OKUCIICHUS
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3)BemiecTB, 00pa3yOMUX KIACCHYECKHE KOMIUIEKCHBIE COSANHEHHUS
4) BemecTB, 00pa3yOMUX BHYTPUKOMIUIEKCHbBIE COSTMHEHUS

8) TpeboBaHus K yCTAHOBOYHBIMBEIIICKCTBAM:
1) oTBeuaTh onpeeICHHON XUMHUUIECKon (popmyiie
2) He coaepKaTh NOCTOPOHHUX BELIECTB
3) HE NOJKHO OBITH TUTPOCKOIIUYHBIM
4) He NOJKHO U3MEHATH TUTP NPU XPAaHEHUU

9) ®akrop sxBuBasieHTHOCTH H3PO4
1)l 2)1/2 3)1/3 4)B3aBUCUMOCTH OT pPEaKIUU

10) Ilepeuncnute cnocoObl TUTPOBAHUSA U KOTJIa OHU IIPUMEHSIOTCSL.

11.2. TunoBble KOHTPOJbHBIE 3aJaHUsI WJIH HHbIe MaTepUaJbl, HEOOXOAUMBbIE IJs
OLICHKM 3HAHMI, yMEHHUIl, HABBIKOB M (WJIH) ONBITA B X0/I¢ MPOMEKYTOYHOM ATTEeCTALIUM 10
JUCIHUIIINHE

d)opMa IMPOBCACHU HpOMe)KYTO‘IHOﬁ aTTeCTallMM II0 JUCUHUILUIMHE -3K3aMCH:.IO pe3yjbTaTaM
HaKOITUTCIIBHOI'O peff'ITI/IHI“a.

IlepeyeHb BOMPOCOB M 3aJaHUii I MOAroToBKHM K 3Kk3ameny(OIIK- 2, 4, 5; MOIIK-2-2,
HOIIK-4-1, UOIIK-5.1):

1. CymHocTe TeOpuM CHIIBHBIX 3JeKTposnuToB. VoHHas cuiia pactBopa. KoHueHtpamus
MOHOB U X aKTUBHOCTh. Ko3((puiieHT akTHBHOCTH HOHOB.

2. VonHoe mnpousBelneHHE BOJbI, NPOU3BEIEHUE AKTUBHOCTEH HOHOB BO/IBI.
3HaYeHHE STUX BETUYHMH MPU ONPEICTICHUN XapaKTepa CPebl.

3. Bbluncienue KOHIEHTpallMM HOHOB BoAopoaa, pH B pacTBopax KHCIOT U
OCHOBaHMM.

4. Jlucconmanus cnaObIX KUCIOT W OCHOBaHMW. Bprumcienue mno mpubOImkeHHbIM
(bopMynaM KOHIOCHTpAIUKU U aKTUBHOCTHU MOHOB BOAOPOAAa U CTCIICHU AWUCCOAINH.

5. T'unponus coneit. Beruncienne no npubimxeHHbIM (GopMyiaM KOHLEHTpaluUd U
AKTUBHOCTH MOHOB BOZI0poa, pH U creneneil ruaponmnsa Coyeu.

6. IloHATHE O MOJHBIX YPAaBHEHMSIX JJIS BBIYMCICHUS KOHIIEHTPALMU U aKTUBHOCTH
HMOHOB BOJOPOJA.

7. Kucnsle 1 ocHOBHBIE Oy(epHbIe cMecH, CYIIHOCTb X JeiicTBus. Beruncnenne pH
pacTBOpoB Oy(hepHBIX CMECeH.

8. IlpomsBeneHue pacTBOPUMOCTH W MPOU3BEACHHWE aKTUBHOCTEH. VYcinoBus
OCaXKJICHHSI ¥ PACTBOPEHHS OCAJIKOB Ha OCHOBE MTPOM3BEACHHUS PACTBOPHUMOCTH

9. BnusHHEe OJHOMMEHHBIX MOHOB M HMOHHOM CHJIBI pacTBOpa Ha pacTBOPUMOCTh
anekTponutoB. ConeBoil apdexT.

10. MeToapl Ka4yecTBEHHOI'O aHaIM3a. XUMUYECKHe M (U3NKO-XUMHUYECKHUE METObI
aHayu3a.

11. O6ume mpUHIMUIBI CEPOBOJIOPOIHOTO METO/a aHajdu3a KaTHOHOB. OTHOIIEHHE
cynbduaoB k kuciaoraMm. Kinaccuduxaiys KaTHOHOB M aHHOHOB Ha aHAIIMTHYECKHUE TPYIIIHL.
I'pymmoBble peareHTsl.
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12. Tutpumerpuueckuii ananu3. CymHocTs Metona. Kmaccudukarus. TodHoCTh U
npenen oOHapyxkeHus. IlpeumymiectBa u  HemocTatku. OOmMe NpUEMBbl THTPOBAHUS
(mpsimoe, peBepCUBHOE, 0OpaTHOE U KOCBEHHOE).

13. JIBOWHOW  ANEKTpUYECKHUM  CIIOM. BO3HUMKHOBEHHE  BJIEKTPOIHBIX
HOTEHIIMAJIOB B PaCTBOPE.

14.  DnextpooOmeHHble dnekTpoisl: 1, 2, 3 pola U  OKHUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE.

15.  HonoobmeHHBIE (MeMOpaHHBIE) AIIEKTPOJIBI. Bo3HukHOBEHNE
MeMOpaHHOro  IMoTeHuuana. Tunbl MeMOpaH UM KOHCTPYKLMS — 3JIEKTPOJOB.
HoHCceneKTUBHBIE TEKTPOIBI.

16. CrexJIsiHHbIE 3JEKTPOJIbl, UX YCTPOMCTBO M 3aBUCHUMOCTbH ITOTEHLMAIa OT
pH pactBopa, mnoreHuman accumerpud. OOJacTH TNPUMEHEHHUS, JIOCTOMHCTBA H
orpanndeHus.pH-mMeTpbl, UX rpaJynpoBKa O CTAaHJAPTHBIM Oy(EpHBIM PACTBOPOM.

17.  Meroabl IpsIMOro NOTEHHOMETPUYECKOTO ONpEACIeHUs (MOHOMETPHUS) U
HOTEHIIMOMETPHUUECKOr0 TUTPOBAHUS, MpeAesbl 0OHAPYKEHUs,, TOYHOCTh OIpPEJeICHHH,
OTpaHUYEHUS] TPUMEHEHUS. METOAbl YCTAaHOBJICHUS KOHEYHBIX TOYEK THUTPOBAHHS:
rpadudeckuid, TudGepeHnnanbHbIN, JIHHEAPHU3ALIH.

18.  OcHOBBI  mpsSMOrO  BOJBTAMIIEpPOMETpUYECKOro  aHamusa. Cxema
yCTaHOBKH. TpeOoBaHUs, MpeabsBIseMble K 3JEKTpPOJaM M COCTaBy pacTBOpa.
Knaccugukaius BoIpTaMIepOMETPUIECKIX METOJIOB.

19.Paboure M BCIOMOraTeNbHbIE AIEKTPOAbl B BOJIBTAMIEPOMETPUU. PTyTHBIN
Kanaroolmuyd  JJIEKTPoA. AMajabraMUpOBAaHHBIE  AJIEKTPOJBI. TBepable  IIEKTPOJBI
(mnatuHOBBIE, rpaduToBble, crekiorpapuToBeie). OONMACTH NPUMEHEHUs, JTOCTOMHCTBA U
OTpaHUYCHUSI.

20. [onsporpadus. Bonbr-amnepusie kpuBble. CrocoObl JOCTaBKM BeELIECTBA K
anekTpoay, (yHkium mnomsporpapudeckoro Gona. BnmsHue pazmuuHbX (pakTOpoB Ha
BEJIMYMHY NPEeAEIbHOIo ToKa. MickaxeHus BOJIbT-aMIIEPHBIX KPUBBIX.

21. KavecTBEHHBIN M KOJIMYECTBCHHBINH aHanmu3. [Ipenen oOHapyXEHHUS W TOYHOCTb.
CrniocoObl KOJTMYECTBEHHBIX OnpeAeeHni. Buabl rpagynpoBoUHbIX rpauKoB.

22. UnBepcuonHass nomsporpadus. Ocumutorpaduueckass W MEepeMEHHOTOKOBas
nosnsporpadus. CylmHOCTb METOJIOB.

23. AMIIEpOMETpPHYECKOE THUTPOBAHUE C OJHUM TOJSIPU3AMUOHHBIM 3JIEKTPOJIOM.
CymHOCTh METO/1a, TPUMEHSIEMBIE 3JIEKTPO/Ibl, KPUBBIE TUTPOBAHMSL.

24.  DJEKTpPONpPOBOAHOCTh pacTBopa (00mias, yJenbHas, OSKBUBAJICHTHAs).
[TonBM>XKHOCTH MOHOB, UX 3aBUCUMOCTh OT HOHHOM CHUJIBI PacTBOpa. AHOMAIbHO-BBICOKHE
MOJBMYKHOCTA MOHOB BOJIOPOJIa M THIPOKCHA-WOHOB B BOIHBIX pacTBopax. BimsHue
HPUPOIBI DIEKTPOJIUTA U PACTBOPUTENS HA 3JIEKTPONPOBOAHOCTh PacTBOPA.

25. KongykroMeTpuyeckie MeToJa aHajuu3a: npsMas  KOHAYKTOMETpUs U
HU3KOYAaCTOTHOE KOHIYKTOMETPUYECKOE TUTPOBaHHE, BBICOKOYACTOTHOE TUTPOBAHHUE.
OO6nacTi npUMEHEHUs, Mpefesbl 0OHapyKEeHHs, TOYHOCTb, JOCTOMHCTBA W OTpPaHUYEHUs
METOJIOB.

26. KHCIOTHO-OCHOBHOE KOHJIYKTOMETPUYECKOE THTPOBAaHUE KHCIIOT, OCHOBAHHIA,
coJjiel c1abbIX KUCIIOT MITH coJiel cilabbIX OCHOBAHUI B BOJHBIX PacTBOpax.

27. KoHayKTOMETpUYeCKOe TUTPOBAHHUE IO METOTY OCAXKICHHS.

28.  DHepreTnyeckoe COCTOSHUE aToMa. ATOMHbIE CIIEKTphl. [IpoucxoxieHue
cHekTpoB ucnyckanus. CrnexkTtpanbHas JTUHUS. VIHTEHCHBHOCTH CIEKTPAJIbHON JIMHUU.
Cepus ceKTpalbHbIX JIUHUHI. Pe30HaHCHBIE TUHUH.

29. CriocoObl  BO30YKIIEHHSI aTOMHO-DMHCCHOHHBIX CIEKTPOB: MCKpa, AyTra, Iiams,
BBICOKOYACTOTHBIN pa3psi. OO0BbEKTH IPUMEHEHUS YKa3aHHBIX CIIOCOOO0B.

30.CrocoOBl  perucTpamuyd  CHEKTPOB:  BU3yallbHBIH, (QoTorpadpudeckuii
¢dorosnexTpuyecknit. Oco6eHHOCTH UX MPUMEHEHUs. JlIOCTOMHCTBA U HEIOCTATKH.
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31. KauecTBeHHBIN CIIEKTpalbHBIN aHanu3. PacmmpoBka CIEKTPOB C IMOMOIIBIO
aTiaca u TalJInI CIIEKTPAIbHBIX JTUHUNA. MeTo MHTEPITOIISAIIH.

32. KonnyecTBEeHHBII aHaJIu3, METO/IbI KOJIMYECTBEHHOTO aHanu3a.
dotorpaduueckuil KOJIUYECTBEHHBIM aHAIN3 METOAOM TPEX ATAJIOHOB.

33. [Ipubopsl ¥ TEXHUKA BBHITOJTHEHHS aHAIH3a

34.  IIpoucxoxaeHue cHekTpoB moriomeHus. CHeKTpbl 3JIEKTPOHHBIE,
Kosie0aTeNbHbIE U BpaliareiabHbie. IHTepBaibl o0nacTel AJIMH BOJIH.

35.0OcHoBHOI1  3akoH  cBeronornomeHusbyrepa-Jlambepra-bepa u  npuunHBI
OTKJIOHEHHSI OT 3akoHa. OrpaHuveHHs U YCJIOBHUS MpUMEHeHHs 3akoHa. [lpenen
OoOHapy>KeHHs U TOYHOCTb METOA.

36.BpiOOp onTUMaNBHBIX  YCJIOBHM TPOBEICHWS aHalW3a (AJUHBI  BOJIH,
CBETO(MIBTPA U KOHIIEHTPALINH).

37.1lpssMble MeTOABI OMNpejesieHUsT KOHUEHTPAlWU: ypaBHUBAHUSA, CPABHEHUS CO
CTaHJapTOM, 100AaBOK CTaHAAPTa, TPayMPOBOYHBIH KPUBOU, MU (HepeHInaTbHBIA METOI.

38. KocBennbie (hoTomeTprueckue MeToibl. CrieKTpo(hOTOMETPUUECKOE TUTPOBAHUE.

39. AGCOpOIIMOHHBIN CIIEKTPaIbHBIA aHAIM3 B HH(PPAKPACHOW OO0JIACTH CIICKTpA.
OcHoBbl Metona. [Ipunumn pacmmudpoBku crnekTpoB. YacTOThl MOTIOMIEHUS OCHOBHBIX
(bYHKIMOHATBHBIX TpymIl. KauecTBeHHBIH aHATU3.

40. Hedenometpusa u typboaumerpusi. OCHOBBI MeTO/1a. Y paBHEHUSI, OMUCHIBAIOIINE
3aBHCUMOCTH MHTEHCHUBHOCTH PACCESTHHOTO M MPOIIEAIIETO CBETA OT Pa3IMYHBIX (PaKTOpPOB.

41.  Omnpenenenue xpomarorpaduu. Kinaccudukanus MeTo0B Mo MEXaHU3IMY
paszeieHuss KOMIIOHGHTOB, AarperarHoMy COCTOSHHIO (a3 W TI0 amnmapaTypHOMY
0 OpPMIICHHUIO.

42. AncopOumonnas xpomatorpadus. ['asoBas ancopOLMOHHAs ¥ KUAKOCTHAS
agcopOumonHast xpomatorpadus. Beibop ancopbenta u pactBopurens. PacnpenenurenbHas
xpomarorpadusi. [IpakTiHueckoe npuMeHeHHEe YTUX BUJOB XpoMaTorpaduu.

43.NonooOMenHnasi xpomarorpadus. OOnacte mnpumeHeHus. KaTuoHuTsl u
AQHMOHHTHI.

44.CnocoObl pa3zeneHus B Xpomarorpaduu: 3IOCHTHBINA, BBITECHUTENBHBIA U
(GpOoHTaNbHBIN.

45. TeopeTnyeckre OCHOBBI TA30’KUIKOCTHOW XpomaTorpaduu. PacnpenenurenbHas
ra30’KHUIKOCTHAs XpoMaTorpadusi.

46. MeToapl KOJIMUYECTBEHHOro aHaiau3a. AOCOIIOTHON KaauOpOBKM, BHYTPEHHETO
CTaHJapTa ¥ HOpMau3auy. JJOCTOMHCTBA M HEAOCTATKH KaXXI0TO METO/Ia.

47. Anmapatypa ¥ TEeXHUKa BBIOJHEHUsA aHanu3a B xpomaTtorpadun.Cxema
YCTaHOBKH, €€ OCHOBHBIEC YaCTH, U3MEPHUTEIbHbBIC YCTPOHUCTBA, BUIBI IETEKTOPOB.

48.Pa3nenurenbHas KOJNOHKAa Juii  Xpomatorpaguu. CrnocoObl NpPUTOTOBIECHUS
copbenta. D¢PGPEeKTUBHOCTH PabOTHI KOJOHKA M CHOCOOBI €€ TOBBIMECHUS. DaKTOpPHI,
BIIMSIOIIME HA CHIDKEHHE 3 (EKTUBHOCTH.

49. Bunel xpomatorpaduu: peakiMoHHas, MHPOJIUTHYECKas, MpernapaTuBHas, Telb-
MPOHUKAIOIIAs, OCAKICHUS U JIp.
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