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1. CrpykTypa n 0011as1 TPYI0€MKOCTb JHCHHUIINHBI

OOw1ast TpyA0EMKOCTb IUCLUILIMHBI COCTABIISET 2 3aueTHbIe eqMHULBI (72 yaca).
@opMa MPOMEKYTOUHOM aTTECTALUU — 3a4eT

Ounas gopma
o0yueHus

Kypc 2
Cewmectp 3
Jlexnun 36
[IpakTuueckue 3aHATHS

JlaGopaTopHbIe 3aHATHS 18
Koncynpraruu -
HToro ayIMTOpHBIX 3aHITHI 54
CamocrosiTenpHas padoTa 18
Kypcosas pabota -
OK3aMeH -
O01ee KOTMIECTBO YacoOB 72

2. llestn ocBOEHMSI TUCHUIIHHBI
Huctumuaa «MeToauka MpoBeAeHUsS  (PU3HKO-XUMHUYECKHX — DKCIIEPTH3» SIBIISIETCSA

CaMOCTOSITEJIbHOM Hay4yHOH W y4eOHOW JUCHMIUIMHOM TEOPETUYECKOTr0 M IPAKTUYECKOTO
npoduiiell B cucteMe u3ydeHus pU3mKH.
B pamkax aucuuruimabl «MeToanka mpoBeneHus (PU3NKO-XUMHUYECKUX KCIIEPTU3» H3Y4aeTCs
KOHCTPYKLIUSI aHAJIUTHYECKOro 000pYyNOBaHMS, UCIOJIB3YEMOIrO Il BCECTOPOHHETO H3Yy4eHUs
BEILIECTB U MAaTEPUAJIOB, a TAK)KE METOJUK €r0 IIPUMEHECHMUS.
Llenbro npenojaBaHus AUCLHUILINHBI «MeToIuKa NpoBeaeHUs (PU3NKO-XUMHUYECKUX IKCIIEPTU3»
aBnsieTcs (pOpMUpOBAaHME Yy CTYICHTOB OOINEro NpEACTaBICHUS O (U3UYECKUX MPHUHIIUIAX,
3aJI0KEHHBIX B OCHOBY (DYHKIIMOHUPOBAHMS AHAIUTHYECKOTO OOOPYZOBaHHUS C BBIPAOOTKOM
HAaBBIKOB €T'0 MCIOJIb30BaHUS.

3. Mecto mucuuniuabl B cTpykrype OIIOIL: Ba3oasi yactes. b1.B.11

Jannas yueOHas auciuiuiiHa BkiItoueHa B pazgen b1.B.11 Oo6menpodeccnonanbHbrif"
OCHOBHOI1 0Opa3oBarenbHOl nporpammel 03.03.02 ®usuka. OcBauBaeTcs Ha 2 Kypce, 3 ceMecTp.
3agaun U3y4yeHUs AUCLUUIUINHBI

3ajayamMy M3y4eHUs TUCLUIUIMHBI «MeToIuKa NMpoBeneHUs (PU3UKO-XUMUYECKUX SKCIIEPTH3»
SBIISTFOTCSL:

- U3y4YeHHE pa3BUTHs ee OOIMIMX M YACTHBIX TEOPHH KakK 0a3bl MO3HAHUS CPEICTB, MPHUEMOB U
peKOMeH Al 110 palMOHAIbHOMY HCIOJIb30BAHUIO B HAYYHO-HUCCIIEI0BATENIbCKOM padoTe;

- IPaKTUYECKOE YCBOECHUE IIPUEMOB UCIOIb30BaHUSI U METO/I0B IIPOOOIOATOTOBKH;

- IOJIyYeHHE HaBBIKOB MCII0JIb30BaHMS AJIEKTPOHHBIX 0a3 1aHHbIX;

OcHOBHbIE HaBBIKH, KOTOPBIMU JJOJDKEH 00J1aaTh CTYIEHT:

3HaTh OCHOBHBIC METOJbl pacyeTa KOHIEHTPALUH, HCIOJIb3yeMble B HMHCTPYMEHTAJIbHBIX
METOAAaX aHalW3a, WMETh IMPEJCTaBleHHEe OO0 OCHOBHBIM TNpUOOpaM B COBPEMEHHOMH
aHAJUTUYECKON J1a0opaTopuH, 3HATh OCHOBHBIE METOABI MPOOONOATOTOBKU MPOO K aHaIU3Y,
UCIOJB3YEMBIX B HMHCTPYMEHTAJIbHOM aHaJIU3€ CbIpbS U IMPOAYKTOB IPOU3BOJCTBA
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB.

[Ipu ocBoeHNM JaHHOW AUCHMILTAHBI 00YYAIOIIUNACS CMOXKET MPOIEMOHCTPUPOBATH
(wacTu4HO) cienyromye 00001eHHbIe TPyA0oBble GpyHKINU (OT®P) u TpyoBbie PyHKIIUM
(TD):



Kon u HaumeHoBaHue O0o0mennas TpynoBasi pyHKuus Tpynosas pynkuus (TD)
npo¢eccuoHaIBLHOI0 (OT®D)
cTaHJapTAa
01.001 Ilemaror Kon HaumenoBanue VYposens | Hammenoanue TD Kon
(memaroruueckast OT® KBaJTH(PHK
JeSITEIbHOCTH B cepe aluu
JIOIIKOJILHOTO, A Ilemarornueckas 6 Oobmenenarornyeck | A/01.6
HAyaJIbHOTO OOIIETO, JESITETBHOCTD T10 ast GyHKITHSI.
OCHOBHOT'O 00IIIero, IIPOEKTUPOBAHUIO U OO0yuenue
CpellHero o0miero peanuzanuu
o0pa3oBaHus 00pazoBaTeIHLHOTO
(BocmUTaTElNb, YUUTEIND). mpoiiecca B BocnurarensHas A/02.6
00pa3oBaTeNbHBIX NEATENBHOCTD
HaumenoBanue Buaa OpraHM3aIMsIX
npodeccuoHaTBLHON JIOUTKOJIBHOTO,
JIESITENLHOCTH: HAYaJILHOTO PasBuBaroras A/03.6
JlomkonpHOE o01ero, JeSITeTbHOCTD
o0Opa3oBaHue. OCHOBHOTO
HawansHoe oOmiee 0011ero, CpeIHero
obOpa3zoBaHmue. o011ero
OcHoBHOE o0111Ee o0pa3zoBaHHs
obOpa3zoBaHmue. B [Tegarornueckas 6 Ilegarornueckas B/03.6
Cpennee oOrmiee JEeSITETHHOCTD T10 JeSITeTbHOCTD 110
oOpa3oBaHue MPOCKTHUPOBAHUIO U peanu3anuu
peanu3anim porpamMm
OCHOBHBIX OCHOBHOTO U
obmeo0Opa3oBareb CpeaHero, 00mero
HBIX o0Opa3oBaHUs
IpOoTrpaMM
40.011 A IIpoBenenue 5 OcyiecTBienue A/01.5
[TpodeccrnonanbHblit Hay4HO- MIpOBeJIeHUs paboT
ctanaapT «Crenuanuct UCCIIEI0BATEIbCKU 1o o0paboTke u
10 HAYYHO- X U OIBITHO- aHaIM3y Hay4YHO-
UCCIIEI0BATEIbCKUM U KOHCTPYKTOPCKHUX TEXHUYECKOM
OIIBITHO- pa3paboToK 1o nH(popMaluu U
KOHCTPYKTOPCKUM OTAEIbHBIM PE3yNIbTaTOB
pa3paboTKam». paszienam TeMbl WCCIIeIOBAaHUM

HaumenoBanue Buga
npodeccuoHanbHOM
JIESITCIIbHOCTH
[IpoBenenune Hay4Ho-
HCCJICIOBATEIILCKUX H
OTIBITHO-
KOHCTPYKTOPCKHX
pa3paboTok

4. TpeOoBaHus K pe3yJibTATAM OCBOCHHS AUCHUIIIHHBI

Kommnerennun oGydaronierocs, GopMupyemMbIe B pe3yJIbTaTe OCBOCHUS AUCITUTUTHHBI.

B pesynbraTe n3ydeHUs TUCHMIUIMHBI OOyYarOMIMHCS IOJDKEH oOJafaTh CIEAYIOIIMMU
KOMITETCHIIMSIMU (pe3yJIbTaTaMUi OCBOSHUST 00pa30BaTEeIbHON TPOTPAMMBI):
1. Ilpodeccnonanbubie komnereHuun (I1K):




Kon u nanmenoBanme Ko n HammeHOBaHMe HHIMKATOPA

npogeccHOHATBLHOM JAOCTHKEHUS NPodecCHOHAIBHOM
KOMIICTEeHIIUH KOMIICTEeHIIUH
Tun 3aga4 npogeccuOHAIBLHOM /1eSITeJIbHOCTH: HAYYHO-HCCIe10BATEIbCKUH
negarorn4ecKkui

K-3. Crocoben NK-3.1. [IlpoBoautr 3KCHEpUMEHTAIbHBIE
IPOBOJAUTH M3MEPEHUs Ha yCTAaHOBKAX M CTEH/IAX;
(yHIaMEHTaNbHbIE U IK-3.2.  BpIIojHAET  CONOCTAaBIEHUE
TIpHKIaAHBIC PACUETHBIX U IKCICPHUMEHTAIBHBIX TaHHBIX;
HCCTCROBAHMA, co3/1aeT MaTeMaTHYECKue MOJIeNN
WHHOBAITMOHHBIC

(Gu3nUecKUX MPOLECCOB, MPOTEKAIOIIUX B
pa3paboTku B

N HKCIEPUMEHTAIBHBIX CTEeHJax u

o0nacTu TpPUKIaTHON
(usiKn yCTaHOBKaX;

K-3.3. [IpoBOIUT OLEHKY MOTrPEUIHOCTEMN

pe3yIbTaTOB U3MEPEHUH.
IIK-5 - Cnocoben x skcruryaranuu | ITK-5.1. Beinonnser 00paboTKy pE3yJIbTAaTOB
3JIEKTPOHHBIX TPUOOPOB M  CHUCTEM AOKCIEPUMEHTAIIBHBIX ~ MCCIECIOBAHUM HA CTEHIAX H
PasIHIHOTO HasHAICHUA YCTAaHOBKAaX C YYE€TOM TOIPEUIHOCTEN W3MEPUTEIbHBIX

cucCTeM
IIK-5.2. [IpoBOOUT NEpBUYHBIM AaHAIU3 IOJYYECHHBIX
PACUYETHBIX U DKCIIEPUMEHTAIbHBIX JaHHBIX.
IIK-5.3. BrimonHseT MNOArOTOBKY OTYETOB
II0 pe3yJIbTaTaM UCCIIECJOBAHUN, UCIIOIb3YET
COBPEMEHHBIE METO/BI CTaTUYECKON

00paboTKH Pe3yJIbTaTOB U3MEPEHUH.

B3auMocBsI3b TUIAHUPYEMBIX PE3yJIbTATOB OOYYCHHS IO IUCHUIUIMHE C (GOPMUPYEMBIMH
komnerennuamu OITOIT:

Komnerenuuu
Kox Inanupyemble pe3yJbTaThl 00yUeHHsI, COOTBETCTBYIONINE (hOPMUPYEMBIM
komnereHuusam OIIOIT
DopMyJIHPOBKA
3HaTh: Ymers: Baapern:

IIK-3  |Crocoben - 0a30ByI0 | -CaMOCTOSATEINBHO -pu  pabote B
MTPOBOIUTH TEPMHHOJIOTHIO, ONIPEACTATh LENU, 337a4d | JJAOOpaTOpHOM
(byHIaMEHTaIbHBIC | OTHOCAILYIOCH K | M METoApl HCCIENOBAHUS | NMPAKTUKyMeE
M IPUKIIaHBIE JJIEKTPOMarHUTHBIM K&XIOro M3  pasleioB | CTPOro coONoaaTh
MCCIIEIOBaHMSI, SIBJICHUSIM, OCHOBHBIC Kypca, BCEro Ipeamera B IpaBujia  OXpaHbl
MHHOBAI[MOHHBIC TIOHSATHSA, 3aKOHBI | LIEJIOM; Tpya U TEXHHKY
pa3paboTku B JJIEKTpOMarHeTusMa M | -00Janarth LIEJIOCTHOH | ©e30macHoCTH;
00IaCTH UX  MareMaTH4YecKoe | CHCTeMOM 3HAHWH, | -CaMOCTOSITEIHHO
NPHKIIATHOM BBIpa)KECHUE; ¢dopmupyrommx |y HHX | ZOOBIBaTh
u3uKy (hyHIaMeHTaIbHBIC (huzmgecKyto KapTHHY | HEOOXOIMMEIe

OIBITHI, JIGKAIUE B | OKPYXKAIOILETO MUPA; 3HaHMA, pabortas c

OCHOBe Yy4eHHs 00 | -Ha OCHOBE MeToma | yueOHOM u

JNIEKTPUUECTBE U | cucremMHOro aHaiM3a | CIPaBOYHOMN

MarHeTu3Me; MIPOBOJUTH AQHAJIOTUIO | JIUTEPATYypPOH;
MEXKIY Ppa3IUYHBIMU




(hu3nIeCKUMU

IpOIeCCaMH,
MPOTEKAOIIUMU B
NPUPOJE;

-3HaTh HUCTOKH
COBPEMEHHBIX ~ HAy4YHBIX

TUIOTE3 U TEOpUH, BUACTD
HAX IPOTHUBOPEYUBOCTH II0
MEpe HaKOIIJICHU ux
3HAHUI B obnacTu
¢uzukwy;
-TIOCJICAOBATEIILHO
n3JIaraTh M3YUYCHHBII
Mmarepualn, [BHrasch OT
paccMOTpeHus Gonee
3JIEMEHTapHBIX ¢bopm
JOBUXXCHUA MaTepuun K
0oJiee CIIOKHBIM,

IK-5

CrniocobeH K
JKCIUTyaTalul
3JIEKTPOHHBIX
nprboOpoB 1
CHCTEM
pa3IUYHOrO
Ha3HAYEHUS

JIOTUKY
TEOpUHU
JIEKTPOMarHeTu3mMa Ha
OCHOBE
(hyHIaMEeHTaIBHBIX
OIIBITOB;

OCHOBHBIE METO/IbI
UCCIIeI0OBaHUs
JIEKTPOMarHUTHBIX
SIBJICHUM.

MIOCTPOEHHUS

(hopmypoBaTh
¢bu3MYecKkue 3aKOHBI |
TEOPHUH C INPHUMECHCHUEM
aJIeKBaTHOTO
MaTeMaTH4eCcKoro
anmapara;
-KOJIMYECTBEHHO
OINCHIBATH CBOMCTBa
MPUMEHSAEMBIX MOJIEITBHBIX
CXeM;

-BHICTb MIPOSIBIICHUE
U3Y4aeMBIX  (DU3HYECKHX
3aKOHOB KaK B JKMBOM, TaK
U HE IKUBOWM MpUpPOJE,
CBSI3b (DU3MKH C JIPYTUMHU

HayKaMu;

-U3MCPATH C
onpe;[eneHHoiz'I TOYHOCTBIO
pas3InIHbIC (I)I/ISI/I‘IGCKI/Ie
BCJINYHHBI, HUMCTh

MIPEACTABICHUS O HPSMBIX
1 KOCBEHHBIX U3MEPEHHUSX,
MOJICUUTHIBATh
HNOTPEHIHOCTH B TOM H
JPYTOM CIIy4asix;

-BIaJICTh
OCHOBHBIMU
npreMaMu
BBITIOJHEHHS
IKCICPUMEHTa B
MPaKTHKYME;
-4ETKO "
HOCJIEI0BATEIBHO
¢dbopMynpoBaTh |
perarsb
[OCTaBJICHHBIC
nepen HUMH
3a/a4d, KaK
TEOPETHIECKOrO,
TaK W MPUKIATHOTO
Xapakrepa.

JeSITeTIbHOCTH BBIITYCKHUKOB U IOTpeOHOCTEH padoTonaTeneii).

[Tpu npoBeneHnN y4eOHBIX 3aHATHI 00eCIeunBaeTCs pa3BUTHE Y 00yUYaIOMIUXCSI HABBIKOB
KOMaHJAHON paOOoThl, MEKIUYHOCTHON KOMMYHHKAIMH, IPUHATHS PELICHUM, TUAEPCKUX KaueCTB
(BKIIOYAs] TIPU HEOOXOJMMOCTH TPOBEJICHHE MHTEPAKTUBHBIX JICKIMH, TPYNIOBBIX TUCKYCCHI,
pPOJIEBBIX WTIp, TPEHUHIOB, AaHAJU3 CHUTyallud M HMUTAIMOHHBIX MOJEJCH, MpenojaBaHue
TUCIUIUIMH (MOJyJiell) B ¢opMe KypcOB, COCTABJICHHBIX HAa OCHOBE pPE3yJbTAaTOB HAYYHBIX
WCCJICIOBaHUI, B TOM YHCJIE C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH M TpodecCHOHATBHON







5. Conepxxanue u yueOHO-MeTOAMYECKAS KAPTa JUCHUINIMHBI

HaumeHnoBanue Tem (BOpocos),

Ne U3y4aeMbIX 110 JaHHOM SansTus CaMOCT?TI;;JeI;:s: pabora DopMbl KOHTPOJIS ﬂ:l;;;)a
JTUCIHTIINHE TIAB
b} Conepxanue Yackel

Knaccudukanuss metomoB xpomarorpaduueckoro 4 Pedpaxromerpus, 2 VcrHslii onpoc, [11, [2],
aHanm3a. Xpomarorpaduss Kak COpPOIMOHHBIN 2 HedemomeTpus. CBs13b COOOLICHNS 110 [3], [4],
poriecc. MOJIIPU3YEMOCTH c BOIPOCAaM TEMPBI, [5], [6]

K05(QQULUEHTOM ITPEOMIICHUS KOHCICKT.

U C MOJIEKYJISIPHBIM CTPOEHHEM.

[TpuHIMIBI AEHCTBUS METOOB,

BO3MOYXHOCTH u obacTu

MIPUMEHEHHUS.
KauecTBeHHbII u KOJIMYECTBEHHbIN | 4 |2 Macc-cnekrpoMeTpus. 2 VYcTHBIi ompoc, [1],[2],
Xpomarorpaduiyeckui aHasus. OcHoBHbIE CymHocts Metoma. OCHOBHbBIE AOKIal, KOHCICKT, [3], [4],
XpomaTorpaduyueckrue XxapakTepUCTUKH. y37Ibl puOOpOB. Css13p [5], [6]

AQHAJIMTUYECKOTO0  CUTHajga ¢

KOHIICHTpAIHEH. OobnacThb

MPUMEHEHUS.
Kanunnsapueiii anextpodopes. CymHocts Metoaa. | 4 | 2 IIpoueccel B3aUMOJICHCTBUSA | 2 VYerHBIi ompoc, [1], 2],
DnekTpodoperpamma: 0COOEHHOCTH BEIIECTBA U PEHTICHOBCKOTO AOKJIaJ, KOHCIICKT, [3], [4],
Ka4eCTBEHHOI0 M  KOJIMYECTBEHHOI'O aHajau3a W3JIyYCHHUS: paccesiHue, KOJITTOKBUYM [5], [6]
METOJIOM KalWUISIPHOTO 3JIeKTpodopesa. norjouieHue, (HOTONIEKTPOHHAS

IMUCCHS, 0’K€-DJIEKTPOHHAS

SMUCCHS, BTOPHUYHAS

PEHTTEHOBCKas IMUCCHUS

(JTFOMUHECTICHITNSA ).




l'azoBast xpomarorpadus. KomoHku, copOeHTHI,

PCHTFCHOCHQKTPEUIBHBIG METOABI

YcerHBIM onpoc,

[1], [2],

HOCHUTEIIM, HETOJBIKHBIE (a3bl, MOJABUKHBIC aHasu3a. Pentrenonckas KOHCIIEKT, JJOKJIaJ, [3], [4],
(a3bl, MeXaHU3MBbI Pa3JICIICHU. SMUCCHUOHHAs u [5], [6]

bayopecueHTHas

CIIEKTPOCKOIHS. OcHoOBHBIE

y37IB1 puOOpOB. Cas13p

QHAIUTUYECKOTO  CUTHAJla ¢

KOHIIEHTpalLUEeH. O061acTh

MIPUMEHEHUSI.

[IpuHnuner paboTel U pabouyue XapaKTePUCTUKU
OCHOBHBIX JIETEKTOPOB TSt ra3oBoOi
xpomatorpaduu. O6macT MPUMEHEHHs] Ta30BOM
xpoMarorpadum.

[ToTeHITMOMETPHYCCKHIT ~ METOT
aHaJIM3a.
Bonbsramrepomerpuueckue
METO/IbI aHaJIK3a

VYerHbIi onpoc,
KOHCIIEKT, JJOKJIa,
KOJJTOKBUYM

[1], [2],
[31, [4],
[5], [6]

XKunkoctHas  xpomarorpadus.  HopmanbHo-
¢dazoBas U obOpauieHHO-pa3zoBasi Xxpomarorpadusi.

MeTton KJIacCUYECKOW MpsiMOM

YcTHBIH ompoc,
KOHCIIEKT, JOKJIa,

[11, [2],
[31, [4],

BricokoaddexTrBHas KHUJIKOCTHAs noJsiporpaduu. Ob6nactb [5], [6]

xpomarorpadus (BOXKX). Komnonku, copOeHTHI, MPUMEHEHUS.

HOJBM)KHBIE (Da3bl, MEXaHU3MbI yJIEPKUBAHMUS.

[IpuHIMNIBI pabOTHI OCHOBHBIX THUIIOB JETEKTOPOB Meron MHBEPCHUOHHOMN VYerHBIH ompoc, [1], [2],

Ui KUJIKOCTHOM  xpomarorpadguu. Obmactu BOJIbTAMIIEPOMETPHUH KOHCIIEKT, JOKJIa, (3], [4],

npumeHeHus BOXKX. OIHOKOJIOHOYHAS HOHHAs HPC3CHTAlNA [5], [6]
Xpomarorpadusi:

HNonoobmennas xpomatorpadus. MonooomeHHOe
pPaBHOBECHE U CEJIEKTMBHOCTb MOHHOI'O OOMEHA.
BricokorddexTuBHas HOHOOOMEHHAas
xpomarorpapus. CopOEeHTHI.

ATOMHO-a0CcOpOIIMOHHBII
MeToz. O61acTb MPUMEHEHHUS.
MonexkynspHas aGcopOIMOHHAs
cnekrpockonus. OcoOeHHOCTH
CIIEKTPOB MOJICKYJI.

YcTHbIN ompoc,
KOHCIIEKT, TOKJIas,
KOJUIOKBUYM

(1], [2],
(31, [4],
[51, [6]

OcHoBHBIE y37BI HMOHHOTO Xpomarorpada c
XUMHYECKHUM TOJABICHUEM 3JIEKTPOIPOBOTHOCTH.
IIpoueccel, mnpoucxopsme B  pa3aeisrOUIEH
KOJIOHKE U B IIOJIABUTEJIE MPU pa3esieHuu cMeceit

OcHoBHOM 3aKOH
CBETOMOTJIOIIEHHS.
Huddepenunanbuas
CeKTpOhOTOMETPHSI.

YcerHBIM onpoc,
KOHCIEKT, JOKJIaJ,

[1], [2],
[31, [4],
(51, [6]




KaTHOHOB W aHWOHOB. I[IpumMeHeHne WOHHOHU OcHOBHbIE  y371BI  IIPUOOPOB:
xpomaTorpaduu. HWCTOYHUKHU CBETa,
MOHOXpPOMATOpbl,  IPHUEMHUKHU
cBeta. O0MacTh MPUMEHEHHUS.

HUTOI'O 36 18 18

Ipumevanns:

— Bcee Bubpl yueOHOM pabOThI MOTYT MPOBOAMTHCS AUCTAHIIMOHHO HA OCHOBAHWH JIOKABHBIX HOPMATHBHBIX aKTOB.

— B niensx peanuzanuu MHIMBUAYAIBHOTO MOAX0/1a K 00YYSHHIO CTYACHTOB, OCYIIECTBIISIONIUX YUSOHBIN MPOIIECC N0 WHANBH/YaTbHON TPASKTOPUH B paMKax
WHIMBUAYaJIBHOTO paboyero riaHa, u3y4eHue JaHHOH AUCIMIUIMHBI MOXKET OCYLIECTBIATHCS Yepe3 HHAMBHIYAIbHbIE KOHCYJIBTAlUU NPENnoaaBatelisi OYHO, B Yachl
KOHCYJIbTAIIMH, TI0 AJIEKTPOHHOM MOYTe, a TaKXkKe C HCIIoNIb3oBaHueM Webex, mnatdopMsl AUCTaHIIMOHHOTO 00y4enrs Moodle, T4HbI KaOWMHET CTYeHTa Ha caiiTe
COr'Y, apyrux snemenroB SMOC COI'Y.



6. Oopa3oBare/ibHbIE TEXHOJIOTHHU

TpaanunoHHbIe JIEKIMH ¥ NPAKTHYECKHe (CEeMHMHAPCKHE) 3aHATHS C UCIIOJIb30BAaHUEM
COBPEMEHHBIX HMHTEPAKTUBHBIX TEXHOJIOTMH. JIeKIMM C HCIONb30BAaHUEM MYJIBTUMEIUMHBIX
Npe3eHTAlMi, JIeKUUU-Oecenpbl, JIKIMU-JAWAIOTH, JBPUCTHYECKHE  JICKIUH,  JIEKIIUHU-
BU3YyalM3aliM, MPAaKTUYECKUE 3aHATHs, CAaMOCTOSITENbHAsi paboTa CTYJIEHTOB, KOMIIbBIOTEPHOE
TECTUPOBAHUE.

JlekuMs-1uaI0r — COJEpKaHue MOJAETCS Yepe3 CEPUI0 BONPOCOB, HA KOTOPHIE CTYJEHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XO/1€ JIEKIUH.

JlabopaTopHoe 3aHsATHe - (QopmMa Y4eOHOTrO 3aHATHS, NMPU KOTOPOHM CTYACHT O]
PYKOBOJICTBOM IIpenojaBaTesisi MPOBOJUT €CTECTBEHHbIE WM MMUTALMOHHBIE SKCIIEPUMEHTHI
WIM OMBITHl C LIENBI0 MOJATBEPXKJIEHUS OTAENbHBIX TEOPETHUYECKUX IOJIOKEHUH ONpeeseHHOM
y4eOHOM JMCLMIUIMHBI, MPUOOpETaeT MPaKTUYECKHE HABbIKM paboThl C J1abOpaTOPHBIM
o0opyaoBaHrEeM, 000PYJOBAHUEM, BBIYMCIUTEIBHON TEXHUKOW, U3MEPUTENBHON aImnapaTrypon,
METOJIMKOM SKCHEpHUMEHTANbHBIX HccienoBaHuil. JlabopatopHble 3aHATHS HE TOJBKO
3aKpEIUIAIOT TEOPETUYECKUE 3HAHMSA, HO U MO3BOJIAIOT CTYIEHTY INIyOOKO M3y4aTb MEXaHH3M
IPUMEHEHNs  OJTHUX  3HAHMM, OBJIAJEBaTh  BAXHBIM  JUId  CIEHUAINCTa  YMECHHEM
MHTEIJICKTYaJIbHOTO NIPOHUKHOBEHHS B T€ €CTECTBEHHO-TEXHUYECKHE WM IPOU3BOJICTBEHHBIC
IPOILIECChl, KOTOpbIE MCCIENYIOT Ha JlaboparopHoM 3aHaTuu. Ilon BiaustHMEM 3ToH (QOpMBbI
3aHATUH CTYACHTOB YacTO BO3HHMKAIOT HOBBIE HJIECH HAYYHOIO M TEXHMYECKOTO XapakTepa,
KOTOpbIE€  HCHOJB3YIOTCA B  KypCOBBIX, KBaJIM(UKALMOHHBIX, JUIUIOMHBIX paboTax.
JlaGopaTopHbIe 3aHATHUS B 3HAYUTEIBHOHN CTENIEHH 00eCIeuyrBatOT OTPaOOTKY YMEHUI U HaBBIKOB
IIPUHATHS IPAKTUYECKUX PEIIEHUI B pEaIbHbIX YCIOBUAX IPOU3BOJICTBA.

JlaGopaTopHble 3aHATHS HE TOJIBKO 3aKPEIUIIIOT TEOPETUUECKUE 3HAHUS, HO U TMO3BOJISIOT
CTYACHTY TIyOOKO M3y4aTh MEXaHM3M NPUMEHEHHs 3TUX 3HAHWH, OBJIAJeBaTh BAKHBIM IS
CHEHUAJINCTA YMEHUEM HHTEJUIEKTYaJIbHOIO IPOHUKHOBEHHUS B T€ E€CTECTBEHHO-TEXHUYECKHE
WIA TIPOU3BOJCTBEHHBIE IPOLECCH], KOTOpbIE HCCIEAYIOT Ha jabopaTopHOM 3aHaTuH. Ilof
BIMSHUEM 53TOH (OpMBI 3aHATUH CTYIACHTOB YacTO BO3HHMKAIOT HOBBIC HJIEM HAYYHOTO H
TEXHUYECKOTO XapaKTepa, KOTOpPhIe UCIONB3YIOTCS B KYPCOBBIX, KBaJTU(HUKAIIMOHHBIX,
JUIUIOMHBIX palotax. JlabGopaTopHble 3aHATHS B 3HAYUTENBHON CTEMEHH O0O0ECIEUYHBAIOT
OTpabOTKy YMEHUI M HaBBIKOB IPHUHATHUS IPAKTUUYECKUX PEUIEHUH B pEajbHBIX YCIOBUSAX
IIPOU3BO/ICTBA.

[Tepeuens TeM 1a00OPATOPHBIX 3aHITHIA OMpenessieTcss padouyeil mporpamMmon y4ueOHOM
JUcHUIUIMHBL.  KonuuecTBO CTY/IEHTOB Ha TakKuMX 3aHATHSIX HE MPEBBILAET I10JIOBUHBI
akajieMuieckoil rpymel. [Ipuctynas k pabote B mabopaTOpHH, CTyIEHTY CIeIyeT 3HaTh, YTO
M000€ HECOOIII0/IEHNE PacIMCaHUs 3aHATUN U TUCUUIUIMHBI OyJIeT CUUTAThCS HapyIIEHUEM €ro
ciryxeOHbIX o0s3aHHOCTeH. [IpenonaBarens, KOTOPBIN BIEpBbIE BCTPEYAETCS CO CTYJEHTAMH Ha
BBOJHOM 3aHSITUH, JODKEH O3HAKOMHMTH MX C OOIIMMH IpaBWiIaMH paboThl B J1abopaTopuw,
KOTOpBIE OHH 00s13aHbl HEYKOCHUTEIBHO BBIMOIHSITD.

OmnJiaiiH-ceMUHAP — Pa3HOBHUIHOCTH BEO-KOH(EPEHIINH, TPOBEJICHUE OHJIAMH-BCTPEY WU
npe3eHTauuii depe3 MHTepHET B pexuMe peadbHOro BpeMeHHU. Kaxaplii M3 y4acTHHUKOB
HaXOJMUTCS Y CBOEro KOMIIbIOTEpa (CpeAcCTBa CBSI3M), a CBSA3b MEXKIY HUMH IO KUBACTCS
yepe3 MHTEpHET MOCPEACTBOM 3arpy’kaeMoro MpUIOKEeHHs, YCTaHOBICHHOTO HAa KOMIIBIOTEpE
KaXJI0TO0 ydyacTHHKa (Zoom, Meet, Skype u ap.).

TexHosoruss 3JeKTPOHHOr0 0Oy4YeHHMs (peanu3yeTrcs NpU TOMOIIU BJIEKTPOHHOM



uHpopMaImoHHO-00pazoBarensHO cpeanl (DMOC) COI'Y npu ucnonb3oBannu pecypcos IbC,
[pY IPOBEIEHUH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS U T. 11.).

Hcnonb3ytorcss  OaUIbHO-PEHTHHTOBAsT CHUCTEMa  OICGHKM 3HAaHWM, TEXHOJOTHH C
NPUMEHEHHEM JIMCTAaHIIMOHHOT0 00yueHus Ha miaTdopme http://Ims.nosu.ru/.

IIpumeyanus:
- Bce Buapl yueOHOI pabOThI MOTYT NMPOBOAUTHCS TUCTAHLIIMOHHO HA OCHOBE JIOKAJBHBIX
HOPMATHBHBIX aKTOB.

7. YueOHO-MeToAuYecKoe odecnevyeHne caMoCcTOSITeJIbHOH PadoThl
CamocrtosiTenbHass pabora OOYYAOIIUXCS SBJSICTCS OJHUM M3 BHIOB Y4YCOHBIX 3aHSATHIA.
CamocTosiTenbHas padoTa MPOBOIUTCS C MEIBIO:

— CHCTeMaTH3allud M 3aKPEIJICHUs TOJTYYEHHBIX TEOPETHYECKUX 3HAHMM M TPAKTUYECKUX
YMEHHUN 00y4aromuXCsl CTYICHTOB;

— yriIyOJICHUS ¥ PACITUPEHUS TEOPETUICCKUX 3HAHUM;

— ¢dopMHpOBaHMS yMEHUN  WCIOJH30BaTh HOPMATHUBHYIO, TPABOBYIO, CIPABOYHYIO
JIOKYMEHTAIIUIO U CIICLMATIBHYIO JIUTEPATyPY;

- (opMupoBaHUS CaMOCTOSITEIBHOCTH  MBIIUICHUS, CIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO M CaMOpPEaTN3alliu;

— pa3BUTUS UCCIIECIOBATEIILCKUX YMEHHUIA.

CamocrosiTenbHas paboTa OOydYarOIIMXCS OCYIIECTBISCTCS Ha TPOTSHKCHUHM HW3Y4YeHUs BCEH
JTUCIUTIIIMHBI B COOTBETCTBHH C YTBEPKACHHOU B YYCOHOM IIJIaHE TPYJOEMKOCTBIO U COCTOMT H3:
- paboThl CTYACHTOB C JIEKIIMOHHBIMU MaTepHalaMH, T[IOMCKa W aHalIMu3a JUTEpaTypbl H
AIIEKTPOHHBIX UCTOUYHUKOB MH(GOPMAIIUU TI0 3aJaHHOU TEME;

- BBITIOJTHEHUS 3aJaHUi It caMocTosATenbHON paboTel B OOC COI'Y;

- U3YYEHHUS TEOPETHUUYECKOTO0 U CTATUCTUYECKOIO MaTepuana Jyuisl MOJArOTOBKM K CEMUHAPCKUM
3aHITHUSAM;

- IOJATOTOBKH K K3aMEHY.

CaMocTosiTenbHasi paboTa CTYJACHTOB MPOBOAWTCS B BUJE NMUCHBMEHHBIX JTOMAIIHUX
3alanuii (B TOM 4YHCIIe, PAa3HOYPOBHEBHIX 3aJaHUli), IMOJATOTOBKH KOHCIEKTOB II0 TeMam
npakTUYecKkux 3aHATUU. CTyIeHThl MUCBMEHHO BBIMOJIHSIOT 3aJaHusl JJI1 CAaMOCTOSTEIbHOMN
paboThI, TOJB3YSACh TCOPETUUCCKUM MaTepuajaoM (JEKIHMH, ydeOHas JMTepaTypa U UHTECPHET-
pecypcsl TO JAaHHOM TeMe), MOCle Yero MPOBOAMUTCA OOCYKIEHHE TaHHOW TEMbl IO
PYKOBOJICTBOM ITPENOJAaBATEIS.

Bormpockl, BEIHOCHMBIE Ha CaMOCTOSITEIbHOE M3yUeHHUE, a TakKe yueOHasl TuTeparypa u
METOAMYECKUN MaTepHall IO OpPTaHU3aIlMHd CaMOCTOATEIbHON paOOThl CTYICHTOB OTPa)KEHBI B
Y4eOHO-MEeTOINYECKON KapTe AMCLUIUIMHBI, a TaKKe Ha caiTe JUCTAHLIMOHHOTO OOydYeHUs
COTI'Y momanka cucreMbl « MOODLE» 1o cepuike: http://Ims.nosu.ru/.

[Mo kaxmoil W3 TeM Ui CaMOCTOSITENIBHOTO W3YYCHHUs, NPUBEICHHBIX B paboueit
porpaMme, CTyA€HTaM CIeyeT CHayaja MpPOYMTaTh PEKOMEHIOBAHHYIO JIMTEPATYpPy U IPHU
HEOOXOJUMOCTH COCTaBUTh KPATKUl KOHCIEKT OCHOBHBIX IOJIOKCHHIA, TEPMHHOB, CBEIICHUM,
TPEOYIOIIMX 3aIIOMUHAHMS U SIBJISIONIUXCSI OCHOBOIIOJIATAIOIIMMHE B 3TOH TEME.

IIpu moaroTroBke 3aJaHWii MO CaMOCTOSATENbHOM paboTe CTyaeHTaM HeoO0XO0AUMO
OPUEHTHUPOBATHCS HA KOHCIIEKTHI JIEKIIUH, PEKOMEHAYEMYIO JTUTEPATYPY.

Jnst paciimpeHust 3HaHUM MO JUCHUIUIMHE PEKOMEHIYETCS UCTI0Nb30BaTh HTEpHET-pecypChl:

MPOBOJIUTHh TMOUCK B PA3IMYHBIX CHUCTEMax, TAKMX KaK OOIIHME TOUCKOBBIE CHCTEMBI:
www.yandex.ru, www.google.ru, a TakKe CHeNUalbHbIE ITOUCKOBBIE  CHCTEMBL:
www.chem.msu.su, www.chemnavigator.hotbox.ru.



http://www.chem.msu.su/
http://www.chemnavigator.hotbox.ru/
http://lms.nosu.ru/
http://www.google.ru/
http://www.yandex.ru/
http://dist-edu.nosu.ru/

3agaHus 119 CaMOCTOSITeIbHOM PadoThl CTYICHTOB 110 AMCHMIIJIMHE
«Metoauka nposeaeHus: GU3HKO-XUMHYECKUX IKCIEPTHU3»
CamocrosrenbHas paboTa CTYAEHTOB, NMPeIyCMOTPEHHas Y4YeOHBIM IIJIAHOM, JOJIKHA

COOTBETCTBOBATh 0Oojiee TIIyOOKOMY YCBOGHHUIO H3ydaeMoro Kypca, (OpMUPOBATH HABBIKH
UCCIIEIOBATENILCKOM  pa0OThl W OPUEHTUPOBATH CTYJIEHTOB Ha yMEHHE MPUMCHSITH
TEOPETUIECKIE 3HAHUS Ha TIPAKTHKE.

3amaHust UIS CaMOCTOSATENbHONW pPabOTBhl COCTABISAIOTCS IO pa3ieliaM U TeMmam, I10
KOTOPBIM HE TMPEAyCMOTPEHBI ayJAWTOPHBIC 3aHATHS, JIMOO TpeOyeTcs MOMOIHUTEIBHO
npopaboTaTh W TMPOAHAIM3UPOBATH PACCMATPUBAEMBINA MpPEMOAaBaTelieM MaTrepual B o0beMe
3aIJIaHUPOBAHHBIX YaCOB.

3aiaHus 10 CaMOCTOSITEIIBHON padoTe 10 JUCIUILTHHE MOTYT OBITh CIICIYIOIINUX BUJIOB:

® KOHCIIEKTHPOBAHHE MEPBOUCTOUYHUKOB U JAPYToil yueOHOU TUTEpaTypHI;

e 1mpopaboTka ydeOHOro Mmarepuana (IO KOHCIIEKTaM JIeKIHMHA ydeOHON © HaydyHOU
JUTEpaType) W TOATOTOBKA JOKJIAJIOB HAa CEMHUHApaX W MPAKTHYECKUX 3aHATHAX, K
YYaCTHIO B TEMAaTUYECKHUX JUCKYCCHUAX U JICIOBBIX UTpax;

®  BBINOJIHEHUE KOHTPOIBHBIX PadOT, TBOPUESCKUX (IPOEKTHBIX) 3aTaHUI;

® pCIICHHUE 33/1ayY;

® MOJEIMPOBAHUE W/WIIH aHATH3 KOHKPETHBIX MTPOOJIEMHBIX CUTYaIINH;

® aHaIU3 CTATHCTUYCCKUX W (PaKTUICCKUX MATEPHUAJIOB, COCTABIICHUE BBIBOJOB HA OCHOBE
MIPOBEICHHOTO aHAIN3a | T.]I.

Pe3ynmbraThl  caMOCTOSTENBHOM  pabOThI  KOHTPOJHUPYIOTCS — MperojaBaTeieM |
VUUTBHIBAIOTCS TpPU aTTeCTallud CTyJeHTa (dk3ameH). Ilpu 3TOM MpOBOASTCS: TECTUPOBAHUE,
AKCIIPECC-OMPOC HA CEMHUHAPCKUX U TMPAKTUYECKUX 3aHATUAX, 3aCTyIIUBAaHUE OKIAJOB,
MpOBepKa MUCbMEHHBIX paboT U T.1.

CamocTtosTenbHass paboTa CTYIEHTOB BKJIIOYACT BBIMOJTHEHHE IOMAIIHUX 33JaHUNl K
KKIOMY J1a00paTOpHOMY U MPAKTUYECKOMY 3aHITHIO. 3aJIlaHUSI COAEPKAT YCTHYIO MOATOTOBKY
M0 TEOPETUIECKIM BOIIPOCAM.

Jlis TONTOTOBKM K 3aHSATUSIM CTYACHTHI TMOJIB3YIOTCS YyYeOHMKAMH U y4eOHBIMU
MOCOOMSIMH, YKa3aHHBIMH B CIIHCKE PEKOMEHIOBAHHOW JHTEpaTyphl, a TaKKe HWHTEPHET-
HUCTOYHUKAaMHU. Bce MeToaudeckre MaTepHalibl IMPEACTaBICHBl B CHUCTEME JUCTAHIIMOHHOTO
obyuenus COI'Y (Caiir JIO COI'Y na mnomanke cucrembl «MOODLE» mo cchuike:
http://Ims.nosu.ru/).

MeToan4yeckue yKa3aHus I 00y4aIOMIUXCSl 0 OCBOEHUIO TUCIUTIIMHBI

Buj y4eOHBIX 3aHITHI Opranuzanys JesiTelIbHOCTH CTYJIEHTa

Jlexkuus IlocelieHue JIEKIMOHHBIX 3aHATUN M KOHCIEKTUPOBAHME JIEKLIUMOHHOIO MaTepuaia
ABJAACTCA HEAOCTATOYHBIM YCJIOBUEM [JId YCIICHIHOI'O YCBOCHUA JUCIHUILIIIMHBI.
CryneHTy HEOOXOIMMO CHCTEMaTHYeCKH padoTaTh C y4eOHOW M METOIUYECKOH
JIUTEPATypOH, PEKOMEHYEMON IO KaXKIOMY pasfelly JEKTOPOM, JOIMOTHSAS KOHCIIEKT
JIEKIUH HEOOXOJUMBIMH MTOSCHEHUSIMH, YTOUHEHUSIMHA M TEPMHUHAMHU TI0 M3y9aeMOH
Teme. HeoOXoauMo mmcaTh  KOHCNEKTHI  JIGKIMH: KpaTrko, CXEMaTH4HO.
[TocnenoBarensHO (PUKCUPOBATH OCHOBHBIE ITOJIOXKEHUS, BBIBOJIBI, (DOPMYINPOBKH,
0000LICHNUS; TIOMEYaTh BaXHBIC MBICIH, BBIICISATH KIIOYEBHIE CJIOBA, TEPMHHBI
IIpoBepsATh TEpMHUHBI, TMOHATUNH C TOMOUIBIO SHUUKIONEIUN, CIIOBapeH,
CIIPaBOYHUKOB C BBINNCBIBAHUEM TOJKOBAaHUU B TETpAAb. O003HaYUTH BOIIPOCHI,
TEPMHUHBI, MATEPHaN, KOTOPBIM BBI3BIBAET TPYAHOCTH, IOMETUTb M IIONBITATHCA
HaliTU OTBET B PEKOMEHAYEMOW JuTepaType. Eciam camMoCTOSTENbHO HE yHaaercs
pazobparbcs B MaTepuane, HeoOXoamMmo c(opMyIMpoBaTh BOMPOC W 3a1aTh



http://dist-edu.nosu.ru/

penoaaBaTe/It0O Ha KOHCYJIbTAlUW, Ha MMPAKTUYCCKOM 3aHATUH.

JlaGopaTopHoe 3aHsiTHE

JlaboparopHbie 3aHATHs HAmpaBieHbl Ha (OPMUPOBAHHE MPAKTUYECKUX YMEHHI,
CBSI3aHHBIX ~ C  OpraHu3aliell  aKTHMBHOI'O  B3aUMOJCHCTBHS ~ YYaCTHHKOB
00pa30BaTeNBLHOTO MpoIecca M0 U3yYSHUI0 MaTepHalia, 3aKpeIICHUE MPAKTHYSCKUX
HaBBIKOB [UIsl PEUICHHs MPOPECCHOHATBHBIX 3a1ad. [Ipy MOArOTOBKE K 3aHSTHUSIM
HEOOXOJMMO TMOBTOPUTH JIEKI[MOHHBIA MaTepHal MO HM3y4aeMOi TeMe, H3y4YHuTh
Marepuas, pPEKOMEHIOBAaHHBIA MpENojaBaTejleM IO CIHCKAaM  JIUTEPATyphL.
IMoarotoBka K 1aGOPaTOPHBIM 3aHITHIM MPECICAYET ABE OCHOBHBIC IEIH: MEPBOC -
MMOBTOPEHHE M3YYEHHOTO MaTepHaa. J{jist 3TOro MCMOJIb3YIOTCS KOHCIIEKTHI JIEKIIUHA,
peKOMeH/IOBaHHass 15 OCHOBHAas ¥ JONOJIHUTENIbHAS JIUTEpaTypa; BTOpPOE -
yriay0senue 3HaHuil mo Teme. JlabopaTopHbIe 3aHSTHUS CIyKaT Ui 3aKperICHUsI
TEOPETHUECKUX OCHOB, U3JIAraeMbIX B JICKIHSX, MOMYICHUS MPAKTUICCKUX HABBIKOB
petieHus: mpoecCHOHAIbHBIX 3a7a4d. OHU MPOXOMAAT C HCIOJIB30BAHUEM CTEHJIOB,
METOMUYECKUX YyKa3aHU#, y4eOHO-HATIAHBIX MOCOOWH, B KOTOPBIX OTPaXKeH
HEOOXOAMMBIH MHHHUMYM 3a1ad JJIsl OCBOCHUS Pa3JeOoB W TeM AUCIUILUIAHBIL.
3aBepIaroniel yacThio J1TA0OPATOPHO# paboThl sSBIsieTCS OGOpMIICHHE B paboueit
terpagu ordera. ColepikaHME OTYETa ONPENEISETCS TEMOM 3aHATHA W MOXKET
BKIIIOYaTh B ce0s BOMPOCHI PA3IMYHOTO XapakTepa. Tak TpU MPOBEACHUU
nabopaTopHOii paboThl B COCTaB OTYETa MOTYT BXOAUTH: KPAaTKOE OIMUCAHHE
METOJIUKH BBITIOJIHEHUST pabOThI; cxema J1TabOpaTOPHOW YCTAaHOBKH, HEOOXOMMbIC
pacyeTsl 0 00paboTKe MOMYYEHHON WHPOPMAIINY; aHATN3 MMOJYYCHHBIX JAHHBIX U
obuiee 3akimoueHue (BbIBOAbI). J[OMOMHUTENBHBIE W HHIWBUAYaIbHbIC TPeOOBAHUS
M3JI0KCHBI B METOJIMYCCKUX TTOCOOMSIX K KaXKIOW JTabopaTopHOi paboTe

IMucbMeHHbIE JOMALIHUE
3agaHus (KOHCIEKT)

3HAKOMCTBO C OCHOBHOH M JIONIOJTHUTENBHOM JIUTEPaTypOi, BKIIOYast

CIIPaBOYHBIC M3IaHUS, 3apyOeKHBIE HICTOUHIKH, KOHCIIEKT OCHOBHBIX

MTOJIOKCHUH, TEPMHHOB, CBEICHHH, TPEOYIOIIMX 3allOMUHAHHUA W SBITIOIIUXCS
OCHOBOIIOJIATAIONIMMH B 3TOH Teme. CocTaBieHHE KOHCIIEKTOB IO MPOYUTAHHBIM
JINTEPATYPHBIM UCTOYHHUKAM U Jp.

[Tpn noaroroBke K 3aHATHIO HEOOXOIMMO OPHEHTHPOBATHCS HA KOHCTICKTHI JIEKLIUH,
PEKOMEHAYEeMYIO JIUTEPATypy.

IMo xaxmoil M3 TeM IS CaMOCTOSTEIbHOIO M3YyYCHUs, IMPUBEACHHBIX B paboueit
IporpamMmMe, CieAyeT CHadala MpOYMTaTh PEKOMEHIOBAHHYIO JUTEpaTypy MU IpHU
HEOOXOINMOCTH COCTaBHUTh KPAaTKWH KOHCIEKT OCHOBHBIX IOJIO)KEHUH, TEPMUHOB,
CBEACHUH, TPEOYIOIINX 3aIIOMUHAHUS U SBIITIONINXCS OCHOBOIIOJIATAIONIMMHI B 3TON
TeME.

st pacivpeHust 3HaHUU MO IUCLUUIUIMHE PEKOMEHAYETCS UCO0Ib30BaTh HTEpHET-
pecypcesl:

IIPOBO/IUTH MOUCK B PA3IMYHBIX CUCTEMAaX, TAKUX KaK OOIIME IMOMCKOBHIE CHCTEMBI:
www.yandex.ru, www.google.ru, a Takxe CrieliiaIbHble MOUCKOBBIE CUCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTpoasnas padorta
(mucbMeHHas)

Llene KOHTPOJIBHOW pabOTBHI - NMPOBEPKa PAa3BUTHS HABBIKOB, YCBOCHUS H
3aKpEIUICHHs MaTepralla, MOIyIECHHbBIX IIPH U3YUYEeHUN AUCIUIUINHBI, U BBIIOIHACTCS
CTYAEHTaMH 3a09HOro oOydeHHsA. PaboTa BBIMONHSETCS IO WHAWBUIYAIbHBIM
3aJaHUsIM MAIIUHOIIMCHBIM WM PYKOITMCHBIM TeKcTOM. PaboTa maeT BO3MOXKHOCTB
YCTAaHOBHUTH CTENEHb YCBOGHHMS Marepuajlla M yMEHHE NpPUMEHSTh 3HaHHSA,
MOJyYEHHbIE TpH H3yYeHWH AWUCIMIUIMHBL PaboTa crocoOCTByeT OBIaJeHUIO
MaTepualioM, TPHBHBACT HABBIKK B CAMOCTOSTEIBHOM pEHICHHH HPAaKTHYECKUX
BOTIPOCOB U B pabOTe ¢ IUTEPATYPOHt.

JK3aMeH (yCTHBIIH)

OreHka OTBeTa Ha HK3aMEHE IPOBOJUTCS B COOTBETCTBHU C [lonoxeHneM o
OaIbHO - PEUTHHIOBON cUCTEeMe OLIeHKH 3HaHu# cryaenToB COI'Y.

8. OueHoYHBIE CPEACTBA /ISl TEKYLIEr0 KOHTPOJISA yCIIeBaeMOCTH,
PYOe:KHOI aTTecTALMH U NPOMEKYTOUYHOM aTTeCTALMY 110 HTOraM 0CBOEHM

AUCUHUILIMHBI

PaGouass mporpamma mpeaycMaTpuBaeT MPOBEICHUE JIEKIMOHHBIX M JabOpaTOpHBIX
3aHATUH, a TakXKe CIeAyIolue BHAbI paboOT: CaMOCTOATEIbHYIO paboTy CTYJIEHTOB IIO




MOJTOTOBKE YCTHBIX COOOIICHUH, HAIMCAHUIO JIOKJIAZ0B M 3CCe, MOJATOTOBKY IMpE3eHTAlUi U
00cCy>XJIeHUH 10 TeMaM TUCIUIUIMHBI - pa0OTy B aKTUBHOM U MHTEPAaKTUBHON opMax.

Pabouas nporpamma npezrnosaraet TeKyIui 1 MpOMeXKyTOYHbBII KOHTPOJIb 3HAHUH.

Texywuti kKoHmpoab — 3TO HEMPEPHIBHO OCYIIECTBISIEMbIi MOHUTOPUHT YPOBHSI YCBOEHUS
3HAHWH U GOPMUPOBAHMSI YMEHUI U HABBIKOB B TE€UCHUE ceMecTpa WiM yuebHoro roaa. Tekymuit
KOHTpPOJIb 3HAHMW, YMEHMH M HaBBIKOB CTYACHTOB OCYIIECTBIISIETCS B XOJ€ Y4eOHBIX
(ayIMTOpHBIX) 3aHATUH, NPOBOJUMBIX IO pacnucaHuio. DopMaMu TEKYIIEro KOHTPOJISA
BBICTYAIOT OIPOCHI HA CEMMHAPCKUX U MPAKTHYECKUX 3aHITUAX, a TaKkKe KOpoTkue (10 15 MuH.)
3aJaHMsl, BBINIOJIHAEMBIE CTyJE€HTaMH B Hayaje JIEKIMH C LEJIbI0 MPOBEPKU HAIMYUS 3HAHUM,
HEOOXOAMMBIX Ul YCBOGHHUSI HOBOTO MaTepuasia WM B KOHIIE JIEKLIUHU JJISl BBISICHEHUS! CTETIEHU
YCBOEHUS U3JI0KEHHOTO MaTepuaa.

Pybesrcnviii konmpons oCyleCTBIsSETCS MO0 OKOHYAHUM M3YUYEHUS Marepuajga MOAYNsS B
3apaHee YCTaHOBJIIEHHOE BpeMs. PyOexXHbI KOHTPOJb MPOBOAUTCS C LENbIO OMNpEeeTIeHUs
KayecTBa YCBOCHHUS MaTepuaia yueOHOro Mo/yJis B 11eJoM. B TedeHue cemectpa NMpoBOAUTCA JBA
TaKUX KOHTPOJIbHBIX MEPOIPUATHS MO TpaduKy.

KonTposabHble 3a1aHusi (IeMOBEpPCHH) VISl OLEHKN 3HAHMA, YMEHHMi, HABLIKOB M
(nam) ombITa JeSITeJILHOCTH, XapPAKTePU3YIOIIUX 3Tanbl (opMUPOBAHHUSA KOMIETEHIUH B
npouecce 0CBOeHHsi 00pPa30BaTeJILHON MPOTrPaMMBbI

1) Tunosble 3a7aHus A5 JTa00PATOPHBIX 3aAHATHI

Tema Ne 1. MeToa paanon30TONMHOM METKH (M30TONMHOIO pa30aBJieHusl).

dopma npoBeieHNs1 — CEMUHAPCKOe 3aHATHe (2 4.)

Bormpocs! k Teme:

1. CymHocTh MeTo/1a.

2. O06nacTh MPUMEHECHHUS.

Tema Ne 2. MeToa raMMa-akKTUBAIIMOHHOT0 AHAJIN3A.

dopMa npoBeleHUs — TeMaTHYecKast JUCKyccus (24.)

Bormpocs! k Teme:

1. CymHocThs MeTOAA.

2. OO6nacTh NPUMEHEHHUS.

Tema Ne 3. Knaccupukauus 00eKToB aHaan3a. O0beKTbl OKPY:KAIONIeH cpeabl.
dopma npoBeieHUs1 — CEMUHApCKoe 3aHATre (4 4.)

Bormpocs! k Teme:

1. Ilpeun3noHHBIN aHAIN3 U CKPUHUHT-AHAIIN3.

2. Ilpumepsl 371EMEHTHOrO U BEIIECTBEHHOTO aHAJIM3a.

Tema Ne 4. AMnepomerpusi. CymHocTh MeToAa. Bb100p nmoTeHnuasia 3J1eKTpoaa.
dopma npoBeneHuss — ceMuHapckoe 3anarue (1 4.)

Bormpocs! k Teme:

1. HMaaukaTtopHbIE AIEKTPOIbI.

2. OO6nacTh NPUMEHEHHUS.

Tema Ne 5. Kysionomerpudeckuii Mmetoa ananau3a. [lpyMenenne B XUuMH4Y€CKOM
aHaJm3e.

dopma npoBeeHns — TeMaTU4ecKasi TMCKyccus (24.)

Bormpocs! k Teme:

1. CymHocThs MeTOAA.

2. Cnoco0sl npuinoxenus 3akona apayest.

Tema Ne 6. Konaykromerpuueckuii MeTo anaausa. [logaBukHOCT, HOHOB B pacTBOpax
3JIeKTPOJIUTOB.

dopma npoBeieHUs — CEMUHApCKoe 3aHaTue (2 4.)



Bormpocs! k TeMe:

1. CymrHocTh MeTOA.

2. llpuMeHeHue B XUMHUYECKOM aHAJIM3E.

Tema Ne 7. Buabl painoakTUBHOCTH. Paqnou3oronbl. JHEePrus sIePHOro pacmajaa.
dopma NpoBeIeHUsA- CEMMHAPCKOE 3aHATHE (2 4.)

Bormpocs! k Teme:

1. Ilepuon nmomypacmnaza.

2. Bunbl 1eTEKTOPOB PaAMOAKTUBHOCTH: PA3PSAHBIE U CUUHTUJUISILIUOHHBIE CYETUHUKHU.

KpuTepuii o1eHKH YCTHOT0 M MMCbMEHHOI'0 0TBETA
Ha JIA0OPATOPHOM 3aHATHU MO IMCHHUIUINHE (KOJJIOKBHYME)

Ounenka XapakTepuCcTHKA 0TBETAa

5 ConepxaHue OTBETa COOTBETCTBYET OCBEUIAEMOMY BOIIPOCY, TTOJHOCTBIO
packpeiTa B OTBETE€ TeMa, OTBET CTPYKTYPUPOBAH, JaHbl MpPaBHIbHbIC
apryMEHTHPOBAaHHBIE OTBETHl HA YTOYHSAIOUIME BOIMPOCHL, JIEMOHCTPUPYETCS
BBICOKHI YPOBEHb YUacCTHsl B IUCKYCCHH.

4 ConepxaHne OTBETa COOTBETCTBYET OCBEUIAEMOMY BOIIPOCY, TIOJHOCTBIO
packpbiTa B OTBETE€ Te€Ma, JaHbl MPaBWJIbHbBIE, apIyMEHTHPOBAHHBIE OTBETHI Ha
YTOUHSIOUINE BOIMPOCH, HO HWMEIOTCS HETOYHOCTH, NpU OTOM  OTBET
HECTPYKTYPUPOBAH U ICMOHCTPUPYETCS CPEHHUI YPOBEHb YUaCTHs B IUCKYCCHH.

3 ConepikaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, HO IPU IOJIHOM
pPACKpBITUM TEMbl HMEIOTCSI HETOYHOCTH, JaHbl NpPaBWIbHbIE, HO He
apryMEHTHPOBAHHbIE OTBEThl Ha YTOYHSIOUIME BOIPOCHL, JAEMOHCTPUPYETCS
HU3KUH YPOBEHb Y4acTHUs B IUCKYCCHUHU, OTBET HECTPYKTYPHUPOBaH, HH(OpMAIIHS
TpyZHA JUIsl BOCIIPUSITHSL.

2 ConepxaHve OTBETa COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, HO MpPH IOJHOM
PACKpBITUH TEMBl MMEIOTCS HETOYHOCTH, JEMOHCTpPUpPYETCS ciaboe BIlaJieHue
KaTeropualbHBIM ammapaToM, JaHbl MPaBWIbHBIE, HO HE apryMEHTHPOBAHHBIC
OTBETHI HA YTOYHSIOIIWE BOMPOCHI, y4acTUE B JUCKYCCHU OTCYTCTBYET, OTBET
HECTPYKTYpUPOBaH, HHGOpMAIUs TPYAHA Il BOCIPUSATHUS.

2)TemaTuka caMoCTOATEJIbHOM padoThl (1s popmupoBanust kommnerenumnia ITK-3;
IIK-5)

Tema 1. Pedpakromerpus, Hedemomerpus. CBs3b MNOMSIPU3YEMOCTH C KodduimeHTOM
MIPEJIOMJIEHUSI U C MOJIEKYJISIpHBIM CTpoeHHeM. [IpuHIunbl JeHCTBUS METOA0B, BO3MOKHOCTU U
00J1aCTH TPUMEHEHUSI.
Tema 2. Macc-cniektpomerpus. CymHocTs Meroga. OcCHOBHBIE Y37kl TpuOOpoB. CBs3b
aHAJIMTUYECKOr0 CUTHAJIA C KOHLIeHTpanuen. O61acTh NpuMeHEHUs.
Tema3. Ilpomecchl B3aMMOIEHCTBUS BEIIECTBA M PEHTTEHOBCKOTO H3JIyYEHHUS: pPACCESHUE,
norjouieHre,  (OTOANEKTPOHHASI ~ OMHUCCHUS,  OXKE-dJEeKTPOHHAs  OMHCCUSA,  BTOPUYHAS
PEHTI€HOBCKast SMUCCHS (JTIOMUHECIICHITHS ).
Tema 4. PeHTreHOCHEKTpaJbHBIE METOAbl aHaiau3a. PEeHTreHOBCKash HMUCCHUOHHAs U
¢ayopecueHTHas crieKTpockonus. OCHOBHBIE Y36l IPUOOPOB. CBA3b aHATUTUYECKOIO CUTHAJIA
¢ KoHIeHTparuei. O6acTb MPUMEHEHHUS.
Tema 5. OOmme BOMPOCH OSICKTPOXHUMHUECKUX METOMOB aHamm3a. Kraccudukarms.
PaBHOBecHbIE U HEPaBHOBECHBIE 3JEKTPOXHUMHUECKHUE CHUCTEMBI. DJIEKTPOXUMHUUECKHE SUYCHKH.
Cxema 27eKTpOXMMHUYECKOT0 Ipoliecca.



Tema 6. IloreHumomerpuueckuii Meron aHanmusza. CymHocTh MeTona. OCHOBHBIE  Y3IIBI
npuOopoB. Buabl HMOHOCENEKTUBHBIX 3MEKTpoAOoB. CBs3p aHAJIUTHYECKOIO CHUTHAja C
KOHIIEHTpaLUE.
Tema 7. BonbramnepoMerpuueckue MeTo bl ananu3a. Knaccudukanus. O0mas xapakrepucTuka
METOJI0B aHanu3a. [IpuMeps! onpeaeneHnss HEOPraHNYECKUX U OPraHUYECKUX COEANHEHU.
Tema 8. Meron kmaccudeckoi mpsiMmoit mossiporpaduu. [Tpuamun meroma. Cxema mporiecca.
Wnentupukanyus W  KOJIMYECTBEHHOE ONpEeNiCHHEe METOJOM  KJIAcCHYEeCKOM  MpsIMOM
nosisiporpaduu. O61acTh TPUMEHEHUS.
Tema 9. Meron uHBEpCMOHHOHN BosbTaMiepoMeTpuu. [lpuHiun mertona. XapakTepuUCTHKA
npouecca. O61acTh MPUMEHEHUS.
Tema 10. OpnHOKONOHOYHAs MOHHAsg Xpomarorpadus: NOJABMXKHBIE (a3bl, JIETEKTOPHI,
MIPEUMYIIIECTBA U HEJOCTATKH 10 CPABHEHHUIO C JBYXKOJIOHOUYHBIM BapUAHTOM.
Tema 11. AtomHO-3MuccuoHHasi crnekrpockonusi. CymHoOcTh MeTona. OCHOBHBIE  Y3IIbI
npuOOpPOB: MCTOYHHUK BO30YKIEHUS, TUCHEPTUPYIOLUIUI 3J€MEHT, MOHOXPOMATOp, MPUEMHUK
cBeTa. CBA3b aHAIMTUYECKOTO CUTHANA ¢ KOHLEeHTparued. O0i1acTh NpUMEeHEHUs!.
Tema 12. CiexTp 3JIEKTPOMarHUTHOTO U3ITy4YeHHsl. THUIIBI B3aUMOIEMCTBUS BEIIECTBA CO CBETOM:
sMHccusi, abcopOuusi, paccesHue. 3aKOHbI MCIYCKaHHUS W TIOTJIOIICHMSA. XapaKTePUCTHKH
CHEKTPaJIbHBIX JIMHUN: MOJIOKEHNE B CIIEKTPE, MHTEHCUBHOCTD, MOJTYLINPHHA.
Tema 13. AtomHO-abcopOumoHHbIM MeToa. CymHocTh MeTona. VICTOUHHMKM U3IIydeHus,
aTOMHU3ATOpPbl, MOHOXpOMATOp, NpHUEeMHUK cBeTa. CBsj3b AaHATUTHUECKOIO CHUTHAlIa C
KOHIIeHTpalueil. O6macTb MpUMEHEeHHUS.
Tema 14. MonexynsapHas abcopOImoHHast CrieKTpocKomusa. OCOOEHHOCTH CIIEKTPOB MOJIEKYIT.
Tema 15. Knaccupukanus CrneKTpOCKONMMYECKHMX METOJIOB: aTOMHAs M MOJEKYJspHasd,
abcopOlMOHHAsE M HOMHCCHOHHAas crhekTpockomnus. CpaBHEHHE IIJIJaMEHHBIX aTOMHO-
a0COpOLIMOHHOTO U aTOMHO-3MHUCCHOHHOT'O METO/I0B.
Tema 16. OcHoBHOM 3aKkoH cBeTonornomenus. Juddepennumansuas cnekrpooTomMeTpus.
Tema 17. OcHoOBHBIE y3IIbl TPUOOPOB: UCTOYHUKHU CBETA, MOHOXPOMATOPbI, TPUEMHUKH CBETA.
Ob6nacTh NpUMEHEHUS.
Tema 18. Mudpakpacnas cnekrpockonus. WHppakpacHas obnacts cnekTpa. I[lpunumun u
0COOEHHOCTH METO/A.
Tema 19. XapakTepucTuyeckre 4acTOThl M KauecTBeHHbIN aHanu3 no MK-cnekrpam. O0nactsh
MIPUMEHEHUS.
Tema 20. JlromuHecueHTHbI MeTon aHanmu3a. Kiaccudukanus BUAOB JIOMHUHECLEHIMH TI0
METOJly BO30YXACHUS, JUIMTEIbHOCTH cBeueHus. OcCHOBHbIE y3i1bl MpuUOOpOB. CBS3b
aHAJMTUYECKOT0 CUTHaJa ¢ KOHIeHTpauueil. O61acTb MpUMEHEeHHUS.

OueHOYHBIH JUCT 3aAIUTHI pedepaToB (10KJIAT0B)

Ouenka KpuTepuii oneHKN KpaTKOro coo0IeHusi

5 ConepxxaHue KpaTKOTO COOOIICHHSI COOTBETCTBYET OCBEUIAEMOMY BOIPOCY, TeMma
MOJHOCTBIO  pacKphiTa,  COOOIIEHHE  CTPYKTYPHpPOBaHO, [JaHbl  IpaBUIBLHBIC
apryMEHTUPOBAHHBIE OTBETHl Ha YTOUYHSIOIINME BOIPOCHI, JAEMOHCTPHUPYETCS] BBICOKHUIM
YPOBEHb Y4acTHsl B JUCKYCCUH.

4 Copmep:xaHne KpaTKOro COOOIIEHHS COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, TeMa
NOJHOCTBIO  PAacKpbITa, JaHbl INpaBWIbHBIE, apryMEHTUPOBAHHBIE OTBETHl Ha
YTOYHSAIOIINE BONPOCH,, HO WMEIOTCS HETOYHOCTH, IPH JTOM COOOLICHHE  He
CTPYKTYPUPOBAHO U IEMOHCTPHUPYETCS CPEAHUM YPOBEHb YUaCTHsI B TUCKYCCHUHU.

3 Copep:xaHre KpaTKOTO COOOIIEHHS COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO IpH
MOJHOM PAcKpbITUM TEeMbl HMMEIOTCSI HETOYHOCTH, [JaHbl NpaBWIbHBIE, HO HE
apryMEHTHPOBAHHbIE OTBETHl HA YTOYHSIONIME BOIPOCH, JEMOHCTPHPYETCS HU3KHH
YPOBEHb y4acTHs B AUCKYCCHH, COOOIIEHNE HE CTPYKTYPHPOBAHO, HH(OPMAIHS TPyAHA
JUIsL BOCOPHUSITHSL.

2 CopnepxaHue KpaTKoro COOOIIEHHsI COOTBETCTBYET OCBELIAEMOMY BOIPOCY, HO IIPH
HOJHOM PACKPBITUHM TEMbl HMEIOTCS HETOYHOCTH, AEMOHCTPHPYETCs ciaboe BllafieHHE




KaTeropuajibHBIM aliapaToM, JIaHbl MPABUIIEHBIC, HO HE apr'yMEHTUPOBAaHHBIC OTBETHI HA
YTOYHSIFOIIAE BOIIPOCHI, y4YacTHe B JUCKYCCHH OTCYTCTBYET, COOOIIeHHE He
CTPYKTYPHpPOBaHO, HHPOPMALIKS TPYAHA ISl BOCIPHSITHSI.

3a BEINIOJIHEHUE JaHHOI'O BHJIa pa6OTI>I MaKCUMaJIbHOE KOJHWYECTBO OalIOB COCTABIAET 5

0alIoB, U3 HUX:

4) Bonipochl K py0ekHbIM KOHTPOJIbHBIM padotam (I1K-3, ITK-5):

Nk WL

10.

11.

12.

13.

14.

15

18.

19.

20.

Bonpocsl k 1 py0esxxHoii padore
Baok 1

[Ipy KakuX YCIOBHUSAX CTEKJISIHHBIN 3JIEKTPOJ MOXET OBITh HCIIOJNB30BAaH B KadeCTBE
WHJIUKATOPHOTO Jy1sl u3mepenus pH?

Uro xapakTepuszyer KO3PPUIIMCHT CETCKTUBHOCTA HOHOCEIEKTUBHOTO AJIEKTpoIa?
CyIHOCTh TPaBUMETPUYECKOTO aHATH3a.

Kak mocturaercs moaHOTa OCaXACHUS OcaKaaeMon (hOpMBbI?

TpeboBanus K TpaBUMETPpUUECKON (pOpME B BECOBOM aHAIHU3E.

MeTo 161 00bEMHOTO aHATN3a TI0 TUTIAM HCTIOIh3yEeMBIX PEaKIUil.

B dyem 3aknroyaeTcss CyImIHOCTh CHUCTEMATHYECKOro xonaa aHanusza? Kakue peakTuBBI
Ha3bIBalOTCs TpynnoBeiMH? Kak mMoJb3ysCh KUCIOTHO-OCHOBHBIM METOJIOM pa3/IeiuTh
KaTHOHBI Ag+ Pb2+7?

B uewm 3akioyaercst CymHOCTh IpoOHOTo MeToaa aHanu3a? [IpuBenute nmpumep apoOHOH
peaknuu oOHapykeHus kaTuona Fe3+.

Kak u nns yero mpoBepsitoT MOJHOTY OcaxieHus otaensemoro karuoHa? K kakum
OIIMOKaM KHCIOTHO-OCHOBHOTO METO/la MPHUBEIET HEMOJHOE OCaXKIeHHE KaTHOHOB Il
TPyNIbl IS TOCHENyIoero ooHapyxkenus katuoHoB III rpynmbel B xone aHanmm3a uX
cMecu? YpaBHEHHUS peaKIfil HAMTMIIIMTE B BEIIECTBEHHON ¥ HOHHOM (hopmax.

BbruucinTh OTKpbIBaeMblii MUHUMYM HOHOB Ni2+, eciu npeziefibHoe pa30aBiIeHne HOHOB
Ni2+ B pactBope paBHO 400000 M/, MUHUMQJIBHBIH 00BEM pacTBOpa, HEOOXOIUMBIN
JUTSL OTKPBITUSL HUKEJS KalleJIbHOM peakluel ¢ IMMETUINIMOKCUMOM, paBeH 0,02 mi.

Ha xako#i peaknum ocaxiaeHus OCHOBAHO OIpENENICHHE XJIOPUI0B Mo Meroxy Mopa?
Vkaxure pH cpenpl, TUTpaHT M MHAMKATOpP, IMPUBEIUTE YpPABHEHUS XUMHUYECKUX
peaKIuid.

Ha kakol peakunyu KOMIUIEKCOHOMETPUYECKOTO METO/Ia aHAJIN3a OCHOBAHO ONpe/IeJICHUE
KECTKOCTH BOJIbI? B Kakux eauHuIlaX OHa BbIpaxkaercs? Hanmummre ypaBHEHUS peakinu
koMmriuiekcoHa III ¢ nonamu Ca2+.

Uro Takoe "komriekconbl"? Kakue QyHKIIMOHAIBHBIC TPYIITBI MOJIEKYJT KOMITJIEKCOHOB
OTIPEICIISIOT UX KUCIIOTHBIE CBOMCTBA U CIOCOOHOCTH 00Pa30BhIBATH KOMILICKCHI?

Ha uwem ocHoBaHO neiicTBHEe aOCOpPOITMOHHBIX WHAWKaTtopoB? IlpuBemute

MPUMEPBI.

. B uem 3akirouaercs aqauTUBHOCTh aTOMHOW U MOJIBHOU pedpakiuu?
16.
17.

CymurHocTh pepakTOMETPHYECKOTO METO/1a aHATTN3a.

[Touemy npu cucTeMaTHYeCKOM aHAIIN3€ CMECU KATHOHOB KMCIIOTHO-OCHOBHBIM METOJIOM
noH amMmmoHust NH4+ I rpynmnsl oOHapy>KUBAIOT B ITPeIBAPUTEIBbHOM Tpode?

Kakum 00pa3oM MOXHO yNajguThb HWOHBI aMMOHHS M3 CMECH KAaTHOHOB (ypaBHEHUS
peakiuii)?

[Touemy mpu oOHapykeHMHM KaTHOHOB Ba2+ nmelicTBHEM nuxpomMara Kalus J00aBIISIFOT
areraT HaTpusa? Hamummre peakiuio B MOJIEKYJISIPHOM U MOHHOU (opMax U OOBSICHUTE
MEXaHU3M JIeUCcTBUS Oy(epHOTO areTaTHOTo PacTBopa.

Hcnonb3yst KUCIIOTHO-OCHOBHOM METOJ] aHAJIN3a, YKAKUTE, KAKHE COSAMHEHUS U TIOYEMY
BBINTAAYT B OCAJ0K, a KaKMe OCTAaHYyTCA B pacTBOpe, €CIU Ha cMech KaThoHOB IV m V
rpynn Fe2+, Mn2+, Mg2+, Cu2+, Ni2+,Co2+ mnojeiicTBoBaTh H30BITKOM pacTBOpa
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10.

11.

12.

13.
14.
15.
16.
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20.
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rHJIpoKcHia aMMOHMs? Hanummre ypaBHEHUS peakuuil B BELIECTBEHHOW W HMOHHOMU
dbopmax.
Baox 2

Uewm paznuyaercst nucconyanys (MOHU3AIMs) B BOJHBIX PacTBOPAX CHIIBHBIX M CIIa0BbIX
anekTposnToB? [lpuBeaure nmpuMepsl cxeM HOHM3aUUHU. YTO Takoe akTUBHOCTH? B dem
3aKIIFOYAETCs CYIIHOCTh MPOTOJIMTHYECKOU Teopun bpencrena-Jloypu?

[IpuBeauTe npuMepsl KUCIOT, OCHOBAHUI.

Kakne coenuHeHns sSBISAIOTCS B BOJHOM PacTBOPE KUCIOTaMU, a KAKME OCHOBAHUSIMU C
TOUYKH 3pEHUs IPOTOJIUTHYECKON Teopun bpeHcrena.

Bydepubie pacTBOpbl 0071a1a0T onpeeeHHol OydepHoil eMKocThi0. YeM u3mepsiercs
emMkocTh Oydepnbix cucrem? IlpuBenure npumepsl OydepHbIx cucteM. OObsCHHUTE
MEXaHN3M UX JICUCTBHSI.
Uro Takoe aKTUBHOCTb, KO3(pPUIIMEHT aKTUBHOCTH, MOHHAs cuiia pacTBopa? B kakux
ciydasix Ko3(pGUIUEHT aKTUBHOCTH MOYHO MPHUHSTH PaBHBIM €MHUIIE?

Kakue BemiecTBa Ha3bIBaIOT AJEKTPOIUTAMHU M HEINeKTpoiauTaMu? CUiIbHBIE U clla0ble
anekTponuTsl. [IpuBeanuTe npuMepsl.

Kakue >7eKTpOMuTHl HA3bIBAIOT CHIBHBIMH U cinaObiMu? UTO HaA3bIBalOT CTENEHBIO
nuccormanuu (noHmsarnuu)? KakoBo ee martematmdeckoe BeIpaxkeHune? Hamumumre
(dopmysbl M3BeCTHBIX Bam CHIIBHBIX W crnaObIX KHCIOT M OCHOBaHuWi. Haiinure B
CIPAaBOYHMKE 3HAYEHUS KOHCTAHT JUCCOLMAIUU (MOHU3AIUN).
Uro Takoe TOYKa HKBUBAIIEHTHOCTH TUTPOBAHUS U Kak oHa pukcupyercs?
Uro Takoe ckayok TUTpoBaHWA? Kak, MCNONIB3ys KPUBYIO TUTPOBAHUS, NPABHIBHO
BBIOpATh MHIUKATOP?
Kakasa peakuus JeXHT B OCHOBE METOJA KHMCIOTHO-OCHOBHOTO THUTpoBaHuA? Kaxk
Mensiercss pH pacTBopa mpu TUTpOBaHMM CJIa0ON KHUCIIOTHI CHJIBHBIM OCHOBaHMeM? B
KaKoH cpeJie HaXOIUTCA TOYKa YKBUBAJIEHTHOCTH?
Kak, 3Has KOHCTaHTy aucconyanuy (MOHM3AlMM) KHCIOTHO-OCHOBHBIX HMHIMKATOPOB,
HaWTH nHTEepBai pH u3MeHeHns OKpacKku 3TUX UHAUKAaTopoB pH?
Kakue TpeOoBaHUS MpPEIBSBIAIOTCS K pEaKIUsIM OCAXKJICHHs, MHCIOIb3yEeMbIX B
TUTpUMETpHYECKOM aHanm3e? Kakue MeToapl ocaxaeHuss Bam nsBectHb1?
Kaxue noHBI IMEIOT aHOMAJIBHO BBICOKYIO IOABM)KHOCTBH B BOJJHOM pacTBope?
MaremaTtnueckoe BbIpa)KeHHE 3aKOHA JBHKEHNs HOHOB Konbpayma.
Kak paccunrare 3/1C ranmpBaHn4ecKoro 3jaemMeHTa’?
st yero ucnosib3yroT 37eMeHT BecToHa B KoMreHcallMoHHOM cxeme usmepenus JDJ1C .
YeM NOTEHIIMOMETPHUECKOE TUTPOBAHUE OTIINYAETCS] OT OOBIYHOTO TUTPOBAHMUSA?
[IpuBeauTe mpuMepsl UCIIOIB30BAHUS PEAKINI KOMILJIEKCOOOpa30BaHUsI B
KHCIIOTHO-OCHOBHOM METO/JI€ aHann3a. Hanumnre ypaBHEHUS peakIni.
UTto Ha3bIBaeTCs CTENIEHBIO quccoruanuu (nonmn3aiun)? Kak u3aMensercs
CTETEHb TMCCOLUAIINU CIIA0BIX AJIEKTPOIUTOB MPH JOOABICHUH
OJIHOMMEHHBIX HOHOB U IIPpU pa30aBIeHUN PacTBOPOB?

Buael nmorpemHocTen.

Bonpocsl ko 2 py0e:xHoii padore
baok 1

Ha yem ocHOBaHa ki1accuuKanus ONTHYECKUX METOI0B aHamu3a. OnTHYecKas cxema
($OTO3IEKTPOKOTIOPUMETPA.

[TpuBectn o6veauHeHHBIH 3aK0oH byrepa-JlambepTa-bepa. Uem 00BACHUTD OTKIIOHEHUS
OT 3TOro 3akoHa. UYTo Takoe onTHYecKasl INIOTHOCTh PacTBOPA, OT KakuX (aKTOpOB
OHA 3aBHCHT.

OMuccuoHHbIe MeTo bl aHanu3a. Knaccudukanus.

CyIHOCTB CIIEKTPAIbHOIO METO/A aHAIU3A.
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[TnamenHo-poTomMeTprudeckuii MmeTo aHaiu3a. [lodeMmy oH MOXKeT OBITh UCTIOIB30BaH
TOJIBKO JJIsl aHAJIN3a IEJIOYHbIX U HIeTI0YHO-3EMENIbHBIX AJIEMEHTOB.

CymHOCTh TIOMUHECIIEHTHOTO MeTo/1a aHanu3a. Knaccudukarus.

B yem 3akmogaercs «CTOKCOBO CMEIIEHUEY.

B kakux nmpeaenax HaXOQUTCS JIMHEHHBINA JUANa30H KOHLEHTpAUUN IpU
(bIyOopUMETPHUUECKOM aHAIIH3E.

UeM BBI3BaHO KOHIICHTPAIIMOHHOE ralieHne (hIyopecleHInn.

10. JIroMrHECLIEHTHBIE CBOMCTBAa BUTAMUHOB rpynnsl B. KakoB nuanas3oH JuiMH BOJH

1

¢dnyopecueniu. OntTudeckas cxema GuryopuMerpa.
1. Ha uem ocHOBaH pepakToMeTpUYECKUN METO]] aHATTU3A.

12. O0BSACHUTH IPUPOTY MOJIEKYJISIPHOM U aTOMHOM pedpakuuit. [IpaBuiio aaiuTHBHOCTH.
13. Kak paccuuTaTh BETMYHHY MOJIEKYJISIPHOU pepaKIiu.

14. IIpuBecTy ONTHYECKYIO CXeMY pedpaKkTOMeTpa.

15. Knaccudukanus xpoMarorpa@uaecKux METOIOB aHAIH3A.

16. brok-cxema xpomaTorpada.

17. Ha yem ocHOBaH KOJMYECTBEHHBII XpoMaTorpapuueckuii aHaius.

18. derexropsl B I'X u IKX. [Mpuniun ux neiictust. O6macTh NPUMEHEHUS.

19. Kakoit kputepuii 1eKUT B OCHOBE WACHTU(PUKAIMH BellecTB B razoBoi (I'X),

ra3oXuJIKocTHOM xpomarorpaduu (I7KX).

20. Tumel COpOCHTOB B Ta30BOM XpoMaTorpadumu.

b

SN

10.
11

12.

13.

14.

15.

16.

17.

baok 2

Kak mpousBonutcs uaentugukanys semects B meroge TCX.

Uro Takoe R f, cmoco0 pacuera.

Kakue copOenTs! uenonb3ytoTes B Mmetoge TCX.

B 4eM 3akitodaeTcs CyImHOCTh METO/1a KAU€CTBEHHOT'O XpOMaTorpapuuecKkoro

oOHapy>xeHus kKaTnoHOB MeTaiuioB (Co2+, Ni2+, Cu2+, Fe3+ u ap.)?

B yeMm cyniHocTh MeTOZ10B XpoMaTorpapuu?

Kakue TpeboBaHus IPeIbABISIOTCS K acOpOSHTaM B paCTBOPUTEIISIM?

Ha3zoBute Hanbosee pacipoCTpaHEHHbIE  PAaCTBOPUTENH U aICOPOEHTHI B )KUAKOCTHON

Xpomarorpaduu.

Kakue ciocoOb! IpuMEeHsIIOT [uis ornpeienenus 3G GekTuBHOCTH XpoMaTorpapuuecKux
pazneneHui?

KakoBbl 00:1acTH IpUMEHEHUs, JOCTOMHCTBA U HEJOCTATKU METOJI0B aZCOPOILIMOHHOM,
ra30BOM U TOHKOCTIOWHOW XpoMaTorpapuu ?

Kakue ycTpoiicTBa HCTIONIB3YIOTCS B KaU€CTBE J03aTOPOB?

. Uro mpeactaBisitoT coboit: a) quddepeHnuanbabie JeTeKTOPBI; 0) HHTETpaTbHBIE

JIETEKTOPbI?

JlaTb ompenienenue MOHIATUIN: a) BRICOTa XpOMAaTOrpadu4eckoro nuka; 0) muprHa
XpoMaTtorpaduuecKkoro MuKa; B) MPUBEICHHBIN yIep)KHUBAEMbII 00BEM; T') OOIIIHIA
yAEepKUBAEMBIN 00BEM.

B yem cymHOCTh Ka4UeCTBEHHOTO XpOMaTorpaduueckoro aHaiau3a 1o BeIMIuHe
yAepKuBaeMoro oorema ?

B yeM cymHOCTh METOZI0B KOJIMUECTBEHHOTO aHAIN3a: a) a0COFOTHOM KanuOpoBKe; 0)
BHYTpPEHHEN HOpMalln3aluuy (HOPMUPOBKH); B) BHYTPEHHEM cTaHaapTe?

Kak BbInonHsAeTCs KaueCTBEHHBIN U KOTMYECTBEHHBIIN aHaIN3bl METOI0M
pacrpeeNnuTeNbHON KHUIKOCTHON Xpomartorpaduu Ha Oymare ?

B uewm 3akitoyaercs MoHATHE ONTHUECKON CIEKTPOCKOMHH, €€ KiIacCupUKaIus.
OCHOBHBIE TTOJIOKEHUST KBAHTOBOM, KOPIYCKYJISIPHON TEOPUH MOTIIOUICHNUS, H3ITyUYeHHS
aTOMaMH JIEKTPOMATrHUTHBIX BOJIH.

Kaxk onpenensiercst moyiHast SHEPrusi MOJIEKYJIbI?



18. IlpuBeauTe mpuMepbl 6aTOXPOMHOTO, TUTICOXPOMHOTO CIIBUTA CIIEKTPA TMOTJIOMICHHUS.
19. B yem 3akimro9aeTcsi CynHOCTh CIEKTPOPOTOMETPUIECKOTO METO/1a aHan3a?
20. Yro Takoe ontuyeckas IOTHOCTh pacTBopa’?

5) llpumepsl TecToBbIX 3aganuii o aucuuiuinde (IK-3, IK-5):
HNucTpykuus ctyaenty: BHUMaTenbHO nMpouuTaiiTe BOMPOC U BHIOEPUTE MPABUIIHHBINA BapUAHT
oTBeTa. [IpaBUIIBHBIN OTBET MOXKET OBITH TOJIBKO OJIMH.
1. KOJ’IOpI/IMCTpI/I‘{eCKI/Iﬁ METOA aHajIn3a MOXXHO OTHCCTH K ME€TOAaM

+a) hoToMeTpUIECKUM
0) KOMILIEKCHOMETPUUECKIUM
B) I'PaBUMETPUYUCCKUM

2. Xpomatorpaduueckuii METO]l aHaIr3a ObLT MPeI0KEH

+a) M.C. LiBeToMm
0) JI.A. UyraeBsim
B) JL.B. [TucapxeBckum

3. Kaxkue 00beM aHAIM3UPYEMOT0 PacTBOPA M MACCa aHAIN3UPYEMOTO BEIIECTBA XapAKTEPHbI IS
MHUKpoMeTo1a?

a)V=10-100mm;m=1-10r,
0)V=1-10m1;m=0,05-0,5T,
+B) V=0,1-10"Mmr;m=10°-10"r,

4. Kakue 00beM aHATU3UPYEMOTO PACTBOPA U MACCa aHATTM3UPYEMOT'0 BEIIECTBA XapaKTePHBI JJIs
MakpomeToaa?

+a) V=10-100mm; m=1-10r,
0)V=1-10m1; m=0,05-0,5r,
B)V=0,1-10"mr;m=10"-10"r,

5. TlpenenbHasi KOHLEHTPAIIMS BbIpaXXKaeTcs B:

a) MIIDTIITUTpax (M)
0) MUKpOTpaMMax (MKT)
+B) rpamMMax Ha MAJLTHIIATD (T/MJ1)

6. UoHHoe npou3BeaeHUE BOBI — ATO:

a) OTPHIIATENBHEIN Jorapu(M KOHIICHTPALMU HOHOB BOAOPOIa
+0) Mpou3BeleHNe KOHIIEHTPAIN HOHOB BOJIOPO/Ia U THAPOKCHI-HOHOB
B) OTPUIATEILHBIN JIOTapu(hM KOHIIEHTPAIMH THAPOKCHI-OHOB

7. Uemy paBeH (haKTOp PKBUBAJCHTHOCTU CEPHOM KHCIOTHI B PEAKIIMU TTOJTHON HEWTparnu3anuu?

+a) 12
6) 1
B) 1/3

8. Uemy paBeH (pakTop 3KBHBaJICHTHOCTH 0pO(hocHOPHON KUCIOTHI B PEAKIIMU TOJIHON
HeUTpanu3auu?

a) 172
0) 1



+B) 1/3

9. B kakoM ciiyyae paCTBOPUMOCTh XJI0pHIa cepedpa OyneT HanOobIei?

a) B JUCTWJIMPOBAHHOM BOJIE
0) B pacTBOpE HUTpaTa cepedpa
+B) B pacTBOpe HUTpaTa HaTpUs

10. B xommuiekcaom coeanaenun [Ag(NH3)2]Cl murangom sBasieTcs:

a) Ag’
6) ClI°
+8) NH;

11. B xommiekcHoM coequaeann [Ag(NH3)2]Cl xommuiekcooOpa3oBareneM sSBISETCS

+a) Ag"
6) CI
B) NH;

12. TpymmoBoii peakTHB Ha KATHOHBI | TPYIIIBI 0 KUCIOTHO-OCHOBHOM Kinaccudukarmu (Na', K,
NH4)I

a) 2H. pacTBOP IICIIOYH
0) 2H. pacTBOp aMMHaKa B U30BITKE
+B) rpyNIIOBOIO PEaKTHBA HET

13. I'pymmoBo#i peakTus Ha KaTHOHbI [I1 rpymImBl O KUCIOTHO-OCHOBHOM Kiiaccudukanuu (Ba®',
Ca*, Sr*):

+a) 2H. pacTBOpP CEPHOI KUCIOTHI
0) 2H. pacTBOp COJSTHON KUCIIOTBI
B) 2H. pacTBOp aMMHaKa B U30BITKE

14. T'pynroBoi peakTuB Ha KaTHOHbI V IPYIIIIBI [0 KUCIOTHO-OCHOBHOM Kiiaccudukanuu (Fe*', Fe®',
Ml’l2+, M g2+):

a) 2H. pacTBOp aMMHaKa B U30BITKE
+0) 2H. pacTBOp IIETOYU
B) 2H. pacTBOp CEPHOM KHUCIOTHI

15. KonaunuectBeHHOE OMnpeACJICHNUC 3HAYCHUA KUCIIOTHOCTH IMOYBBI OTHOCUTCH K METOAaM

3) K M€TOJaM OKHUCIHUTECIbHO-BOCCTAHOBUTCIIbHOI'O TUTPOBAHUA
6) K METOJaM KOMITIJICKCOHOMETPHUYCCKOT'O TUTPOBAHUSA
+B) K METOAaM KUCIIOTHO-OCHOBHOI'O TUTPOBAHUS

16. KonnyecTBeHHOE ONpeCiiCHHE 3HAYCHHS OOIICH KECTKOCTH BOJIbI OTHOCHTCS:

a) K METOJ]aM OKHCITHTEIIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS
0) K METOJJaM OCaIUTENBHOTO TUTPOBAHUS
+B) K METO1aM KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS

17. KonuuecTBeHHOE ONpPEEICHNE COICPIKAaHUsI aKTUBHOTO XJIOPA B PACTBOPE OTHOCUTCS:

+a) K METOJIaM OKHCIUTEIHbHO-BOCCTAHOBUTEIHHOTO THTPOBAHUS
0) K MeToJ1aM 0CaJAUTEIHLHOTO TUTPOBAHUS
B) K METOJIaM KOMIUIEKCOHOMETPHUIECKOTO TUTPOBAHUS



18. KonmuecTBeHHOE ONpe/IeIeHUe XJIOPUIOB B paCTBOPE TUTPOBAHHEM PACTBOPOM HUTpaTa cepedpa
OTHOCHTCSL:

a) K METOJJaM OKHCIIHTEIIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS
+0) K METOJIaM OCaINTEIBHOTO TUTPOBAHUS
B) K METO/1aM KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHHS

19. KonmuecTBEeHHOE ONPE/ICTICHUE COACPKAHMUS PACTBOPSHHOTO KHCIIOPOa B BOJIC OTHOCHUTCS:

+a) K MeTo1aM OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS
0) K METOZIaM OCaTUTEIIHPHOTO TUTPOBAHUS
B) K METOJIaM KHCIOTHO-OCHOBHOT'O TUTPOBAHMS

20. Ilox xakoif OYKBO¥ IMepEUMCIICHBI TOIBKO CHIIBHBIE SJIEKTPOIIATHI?

a) Hzo, H.SO,
+6) Ca(OH),, HCI
B) HC104, C6H1206

21. Ilox xakoit OyKBO MEPEUUCIIEHBI TOJIBKO CIa0bIe AIEKTPOITUTHI?

+a) HNO,, H,Si0;
6) H,0, Ca(OH),
B) H2S04, FeC13

22. Tlox xakoit OyKBOI MepevrcIeHBI TOJIBKO HEANEKTPOIUTHI?

3) C(,H(,, HCN
6) Ag3(PO4)2, (CH3)2O
+B) C6H1005, CaC,

23. Tox xakoii OyKBOU MEPEYUCIICHBI TOJIBKO COJIM, TUAPOIU3YIOIIUECS TI0 KATHOHY ?

a) FCC13, KN02
+6) CoCl,, ZnSO4
B) KI, MgSO,

24. Tlox xakoi OyKBO¥M MEPEUUCIICHBI TOJBKO COJIM, THAPOIU3YIOIIAECS 110 aHHOHY?

+a) CH;COOK, Na,S
6) CrCls, Ca(NO;),
B) NH4N02, COClz,

25. Tlox xakoi OYKBO# IMepeUNCIICHBI TOJIBKO COJIH, IIOABEPTAIOIINECS TOJTHOMY THIPOIH3Y?

a) Ag3(PO4)2, (CUOH)2C03,
6) ZnS, CuCl
+B) CuCO;, Fe(CN);

26. Metop aHanu3a, paboduM pacTBOPOM KOTOPOTO siBJseTcs Na,S,0;
+a) nomomMeTpus
0) poTomeTpust

B) CIIEKTPO(HOTOMETPHS

27. Kakas u3 MEPCUNCIICHHBIX onepaunﬁ IMPOU3BOAUTCH NIPU TPABUMCTPUICCKOM aHanm3e?



a) no0aBiieHHE UHINKATOPA
+0) punpTpoBaHHE
B) NIOJIKUCIIEHHE pacTBOpa

28. K JAOCTOMHCTBAM IrpaBUMCETPUYCCKOIO0 METOJa aHaIN3a OTHOCAT:

+a) ToyHOCTH MeTOAA
0) ObicTpoTa MeToza
B) IIPOCTOTA METO/Ia

29. ns tpynHopactBopuMoro coequnenus Cas;(POy), mponsBeneHre paCTBOPUMOCTH BBIPaXKaeTCs
Kak:
a) [IP =[Ca] - [PO4]
+06) I1P = P°
B) [IP=0

30. Kakue u3 nepevyrcIeHHpIX cUucTeM 001anatoT OyhepHbBIMH CBOMCTBaMU?

+a) arierat HaTpPHs + YKCyCHAsI KUCJIOTA
0) xJ10pua HATpHs + CONSIHAS KUCIIOTa
B) a30THAsI KUCJIOTA + HUTPAT aMMOHUS

31. B pacrBope xommuiekcHoro coequHerns K;[Fe(CN)s] MOKHO OOHApPYKUTh B 3HAYUTEIBHBIX
KOJINYECTBAX:

+a) K"
0) Fe’*
B) CN-

32. Kakne u3 nepevncIeHHbIX TEPMUHOB SBISIOTCS BEIMIMHAMH, XapaKTEPUIYIOIIUMHU
KOJIMYECTBEHHBIN COCTaB pacTBOpa:

a) oObeMHas TOJIS
+0) MoJsIpHas KOHIICHTPAITHS
B) MaccoBas JI0JIs

33. MeToa KUCIIOTHO-OCHOBHOI'O TUTPOBAHUS, Iie paOOYMM PacTBOPOM SIBJISICTCSI KUCIIOTA,
Ha3bIBaeTcs

+a) anuauMeTpust
0) ankanumeTpus
B) HOJIOMETPUS

34. Peaxiusi 0OOMEHHOTO Pa3JIOKEHUS COJIH, IPOTEKAIOMIAs MO JCHCTBUEM BOJIBI, HA3BIBACTCSI

a) OKHUCJICHUE
+0) ruapoIN3
B) HEHTpaIu3auu

35. OTHoOIIeHWE KOHIIEHTPAITNH THAPOIN30BAHHBIX MOJICH K 00IIel KOHIIEHTPAINH BEIIeCTBA
Ha3bIBACTCA

a) CTeneHb AUCCOIHAIUU
0) cTereHb pPacTBOPUMOCTH
+B) CTeneHb TUAPONIN3a

36. Crenenp okucienus kanus B coennHeHnH Ks[Fe(CN);|



a)—1
0)+3
+B) + 1

37. bydepHbiM neficTBreM 00J1aaI0T PACTBOPHI:

a) NaCl + NaOH
0) NaCl + HC1
+B) NaH,P0, + Na,HPO,

38. Omnpenenuts CTeNeHb OKUCIeHH XpoMa B coenuaernn K,Cr,O7:

+a) + 6
0)+3
B) +9

39. Kakoil H”HIUKATOP UCHOJIB3YETCSl B METOJIC HEUTPAU3alluU:

a) JJakMyc
+0) MeTHIIOpaHXk
B) QeHONMBTATCHH

40. OnpenenuTs CTENEHb OKUCICHUS Maprania B coenuueHnd KMnOy

a)+1
+6) + 7
B) — 2

41. Kakas KOHIIEHTpalusl HA3bIBACTCSl SKBUBAICHTHON MOJISIPHOM:

+a) HopManbHas
0) mpolieHTHas
B) MaccoBast

42. AHaIUTUYECKUNA CUTHAII — JTO:

a) BBINIAJICHUE OCa/IKa
+0) mosiBIICHHE XapaKTepHOro 3araxa
B) 00pa3oBaHME OKPACKH

43. Meron ananu3a, pabo4uM pacTBOPOM KoToporo sBisieTcss KMnO,

a) noJioMeTpus
+0) mepMaHraHaTOMeTpUs
B) KOJIOpUMETPHUS

44, CHGLII/I(l)I/I‘ICCKI/IM pCarcHToM Ha KaTUOH aMMOHMUSA ABJIACTCA:

+a) peaxtuB Heccnepa K>[Hgls]+KOH
0) runpotaprpar Hatpust NaHC,H,06
B) ruapokcu HaTpus NaOH

45. HutputoMeTpHUECKHI METO MPUMEHSIOT Ui aHaIn3a:

a) (heHONIOB
0) (heHOJIOKHUCIIOT
+B) apOMATHYECKUX TIEPBUYHBIX AMHHOB



46. TpeboBaHuUs K peakysM B THTPUMETPHU:

a) 00paTUMOCTh
+0) OoJibIIasi CKOPOCTh PEaKLUH
B) PaCTBOPHMBIH MIPOIYKT PEAKIIUH

47. TlpusHakoM (UKCHPOBAHHS KOHCUHOW TOUKU TUTPOBAHUS SBIISCTCS:
+a) U3MEHEeHUEe OKPACKU pacTBOpa
0) BeINazieHUE ocajaKa
B) MOSIBIICHUE XapaKTEPHOTO 3amaxa

48. Metoq HOHOOOMEHHO Xpomarorpadui OCHOBaH Ha:

a) pa3u4My B pacrpeelieHHH BeIeCTB MEXAY AByMs (azamMu
+0) oOMeHe MoHAMH MEXIy BEIIECTBOM U COPOESHTOM
B) Pa3IMIHON MTOJIBMKHOCTH BEIIECTB Ha cOpOCHTE

49. XUMHYECKUH aHAJIN3 BKIIIOYAET:

+a) KaueCTBCHHBIN aHAIIN3
0) 2JIeMEHTHBIN aHAIH3
B) QyHKIIMOHAIBHBIN aHATH3

50. Crioco0bl BEIpaKeHUs KOHIIGHTPALIMH THTPOBAHHBIX PACTBOPOB:

a) MaccoBas JI0Js
+0) MoJIsIpHas KOHIICHTPALIKS SKBUBAJICHTA
B) IIPOLICHTHAS! KOHIICHTPALIU

51. K knaccuukanyuy METoJ0B KaUeCTBEHHOI'O aHAJIN3a HE OTHOCUTCSI METO/1 aHaIN3a

a) KaTHOHOB
0) aHMOHOB
+B) pacTBOpEHHE OCaKa

52. K aHanmuTHYECKUM pEeakiusM, IPOBOJIUMBIM «MOKPBIM» ITyTeM HEb3s OTHECTU
peakLHuIo:

a) OCaXKICHUS
+0) okpalMBaHus TUIAMEHHU
B) U3MCHECHHS OKPACKU MHIIMKATOPa

53. B xauecTBEHHOM aHAJIN3€ MPEUMYIIIECTBEHHO MPOBOJIAT PEAKIIUU

+a) ¢ pacTBOpaMu JIEKTPOJIUTOB
0) C HERNNEKTPOIUTAMHU
B) alapaTHbIM METOJ0M

54. B makpomeTo/ie Al IPOBEJCHHS aHaIN3a UCTIOIb3YIOT CYX0€ BELIECTBO B KOJIMUYECTBE

a) 5 — 10 mr.
6) 10 — 50 mr.
+B) 100 mr.

55. BeinapuBanue pacTBOPOB MPOBOASAT C LEITbIO



+a) NOBBILLICHNS KOHIICHTPALIUU PacTBOpa
0) MOHMKEHUSI KOHIIEHTPAIlUA pacTBOpa
B) OTJEJICHUS] KATUOHOB OT aHHOHOB

56. Oneparnuio eHTpUYTUPOBAHUS TPOBOISAT C LETHIO

+a) oTIeeHus ocaiKka OT pacTBOpa
0) oTIeIeHNs KATHOHOB OT aHHOHOB
B) pa3/ielieHHs KAaTHOHOB HAa aHAJIMTUYECKUE TPYIIITHI

57. Ecnu ocaziok pacTBOpSETCS MEIJICHHO, TO HE0OX0IMMO

a) 100aBUTH U30BITOK PACTBOPUTEIIS
+0) HarpeTh 0CaJ0K Ha BOJSHOI OaHe
B) MPOKAJIUTH OCAJ0K B My(PEITHHOM MeUn

58. AMopdHBIE OCaTKU COJIEH CEPHOM KUCTOTHl UMEIOT KOHCUCTEHITHIO

a) TBOPOKUCTBIX
0) CTYJICHUCTBIX
+B) MOJIOYHBIX

59. K xatnoHaM | aHanmMTHUECKOM TPYMNIIBI OTHOCATCSA KATHOHBI

a) Sn*’; Sn*"; Ag”
+6) K'; Na"; NH,"
B) Ca’"Mg*"; As®

60. K karuonawm Il ananutudeckoil rpynmbsl OTHOCSATCS. KATUOHBI

+a) Hg,""; Ag"; Pb*
0) Cu*"; K'; Pb**
B) Sn*"; Fe’'; Na*

61. K xarnonam [llananuTU4ecKoi rpymnibl OTHOCSTCSA KaTHOHBI

a) Ni*"K"; Fe*
+6) Fe**; Mn*"; Zn**
B) Cd**; Sb>"; Nh,"

62. K xatnonam IV aHanuTHuecKOM IpynIbl OTHOCATCS KATHOHBI

+a) Ca’"; Ba*"; Sr**
0) Bi’"; Fe*"; Sr**
B) Cr2+; Ca2+; Mg2+

63. K xatnonaM V aHaJIMTUYECKON IPYNIBI OTHOCSTCS] KATHOHBI

a) Sn*"* Sn*; Cu*
0) Bi’"; Fe'"; As®*
+B) B1**; Cd*; Co*

64. K xarnonam VIaHanuTrueckom rpymnmbl OTHOCATCS KAaTUOHBI



a) Cu™"; Fe’"; M
0) Mg”; Sr**; Sb**
+B) As™; Sb>"; Sn*

65. I'pynnoBsIM peakTUBOM Ha KaTHOHBI 1] aHamMTHYECKO! TpYyNIIbI SBISETCS PacTBOP

a) CEpHOU KUCIIOTHI
+0) COSTHON KUCIIOTBI
B) THIPOKCHUIa HATPUS

66. ['pynnoBsIM peakTUBOM Ha KaTHOHBI [I] aHanmuTHYEeCKON IPYNIIbI SIBIASETCS pPAaCTBOP

a) TUIPOKCHIA HATPUS
0) COJITHOM KHUCIIOTBI
+B) CEpHOU KHUCIOTHI

67. I'pynnoBsIM peakTHBOM Ha KaTHOHBI I1I aHamuTHyeckoi rpynmsl sIBIsIETCS U30BITOK
pacTBopa

a) TMIPOKCHIA AMMOHUS
+0) rugpokcuia HaTpUst
B) COJITHOM KMCJIOTBI

68. ' pynmoBbIM PEaKTHBOM Ha KaTHOHBI V aHATUTHYECKOUN TPYIIIIHI SBJISCTCS U30BITOK

a) 6H pactBopa ruapokcuia HaTpus
0) KOHIIEHTPUPOBAHHBIN PacTBOP THAPOKCHA AMMOHUS
+B) pacTBOPHI THAPOKCHA AMMOHUS U THAPOKCUA HATPHUS

69. I'pynmoBsIM peakTUBOM Ha KaTHOHbI VI aHanMTHYECKO# rpyNIbl SIBIISETCS pacTBOP

a) TUIPOKCU]Ia HATPHUS
0) cepHOI KUCTOTHI
+B) KOHLIEHTPUPOBAHHBIN PACTBOP THAPOKCUIA aMMOHHMS

70. K annonam I aHanmutraecko rpymnmbl OTHOCATCS

a) Cl ; S0,7; NO;
+6) 8042-; CO32-; PO43-
b) NO; ; CI'; COs>

71. K annonam 11 aHanuTudeckoi rpynmnbl OTHOCSTCSIAHUOHBI

a) SO42_; SZ_; NO;
0) S0,7; NO; ;S
+8) S*; CI ;T

72. I'pynIioBbIM peakTUBOM Ha aHUOHBI | aHaMUTHYECKO# rpyMIIbl SBIIsSETCS PacTBOP
a) HUTpara cepedpa

0) HuTpaTa Oapus
+B) xnopuaa 6apus



73. I'pynnoBbIM peakTUBOM Ha aHUOHBI [ aHamMTHUECKO! TPYNIIbI SIBJISETCS PacTBOP

+a) HuTpara cepedpa
0) xsopuaa Gapus
B) HUTpaTa Oapust

74. Ananu3 cyxoi coJii HeOOXOAMMO HaUYWHATD C:

a) pacTBOPEHUS COJIU
+0) moabopa pacTBOpUTENS
B) HarPEBaHHUs

75. OueHka kauecTBa IPUPOIHBIX BOJI BKJIIOUAET MPOObI Ha MPUCYTCTBUE NOHOB!

a) HaTpus
0) Kanus
+B) aMMOHUS

76. Coneprxanue TUApOKapOOHaTa KaIbIHS B IPUPOJIHBIX BOAAX 00yCIaBIUBACT )KECTKOCTh:

+a) BpeMEHHY10
0) OCTOSTHHYO
B) 001IyIO

77. HpOIIYKTLI ACTCKOT'O U JUCTUYICCKOTO IMUTAHUA TIOABEPTra0OT O6H33TCJ'ILHOMy
HCCJIICAOBAHUIO HA COACPIKAHUC COJICH:

a) KaJbIns
+0) HaTpust
B) aMMOHHS

78. I'mnpoxcuas xkene3a (I1) u mapranma o6yagaroT CBOMCTBaAMHU:

+a) c1a000CHOBHBIMHU
0) KHCIIOTHBIMHU
B) aM(pOTEpHBIMU

79. 'mnapoxcunasl katuoHoB (11I) ananurryeckoit rpymnmnsl
a) XOpOILIO PaCTBOPUMBI B BOJIE
+0) HE pacTBOPUMBI B BOJIE
B) HE PACTBOPHUMBI B pPaCTBOPAX KUCIIOT U LIEN0YEH
80. Cynbpuas! katnoHoB I ananuTH4YecKOi rpynmbl
a) paCTBOPHUMBI B BOJIE

0) HE paCTBOPUMBI B BOJIE
+B) HE PaCTBOPHMBI B BOJIE, HO PACTBOPHMBI B KUCIIOTaX

Kputepun onennBanus:
Bcero B Tecte 21 BonpocoB. 3a Kaxablid MpaBUILHBIN OTBET — 1 GasuI.



IIpoMe:KyTOUHBINE KOHTPOJb - UTOTOBAasi OIICHKA 3HAHUUN CTYJCHTA, OCYIIECTBISCTCS IO
HAKONUTEIFHOW CHCTEME CYMMHPOBAHHMEM OaJIOB, IOJIYYCHHBIX B IPOIECCE TEKYIIEro W
pyOEKHOTO KOHTPOJISL.

dDopMa MPOMEKYTOTHOTO KOHTPOJIS — SK3aMECH.

[IpoBeneHne TEKyIIET0 W TPOMEKYTOYHOTO KOHTPOJSI MO JUCIHIUIMHE OCYIIECTBISIETCS B
cootBeTcTBUH ¢ lonoxkenuem COI'Y.!

Meroauka GopMHPOBAHUS Pe3yJIbTHPYIOLIEH OleHKH

B xone Tekytiero KoHTpoist cTyieHThl MoryT Habparts 0-100 6amios:

1 —s1 pyOeskHasi aTTecTalMsA - MAKCUMAJIBLHO S50 0a/1/10B; U3 HUX:

Ot 0 10 25 6amoB (pyOekHas aTTecTalys) — TeCTUpoBaHue B LieHTpe TectupoBanus COI'Y
WM KOHTpOJIbHAs paborTa;

Or 0 go 25 OamnoB(Tekyllas OIEHKa) — akTHBHas paboTa 3a JaHHBIA I[epuoa Ha
CEeMUHAPCKUX (MIPAKTUYECKUX) 3aHATHAX

2-5s1 pyOeskHasl aTTecTalnus — MaKcuMaJjbHo 50 0a/10B; U3 HUX:

Ot 0 510 25 6amnoB (pyOeskHas aTTecTalus) — TECTUPOBaHUE B LIeHTpe TectupoBanus COI'Y;

Ot 0 510 25 6anyioB (TeKyIlas OlleHKa)— aKTHUBHAs padoTa 3a JaHHbBIN NepHo Ha
CEeMUHAPCKUX (MIPAKTUYECKUX) 3aHATHAX

IIpoMeKyTOUHBIN KOHTPOJIb:

3ader MM IK3aMeH:
3a OTBET Ha 3a4yeTe WU 3K3aMeHe CTyAeHT nonydaeT 0-30 6amios.
CryneHThl, MOJYYMBIIME B XOJIe€ TEKYyIIEro M pyOeKHOro KOHTpojds He MeHee 50 0asios,
aBTOMAaTHYECKH MOJIY4aloT 3a4eT WM OLEHKY «yJIOBIETBOPUTEIbHO». Eciiu cTyZieHT He HaOupaeT
50 GamioB g 3ayeTa WM 3K3aMEHa, TO OH MOXET caBaTh 3a4eT WIM SK3aMEH B IMEpUOJ
9K3aMEHALIMOHHON ceccuM. [[Is1 MOIydYeHHs] OLIEHOK «XOpOIIO» U «OTIUYHO» CTYAEHT JOJKEH
cIaBaTh 9K3aMEH B MEPUO/T IK3aMEHAIIMOHHON CECCUU.

Pe3ynbTupyroas olieHKa pacCUuTHIBAETCS M0 CyMMe OaljIioB 3a TEKYIIYIO0 YCIEBaeMOCTb,
3a pe3yJIbTaThl PyOSKHBIX aTTECTAlUN U YCTHOTO OTBETA HA SK3aMEHE UJIU 3a4eTe.

HIxasa UTOroBoOM aKageMU4ecKoil yCreBaeMOCTH CTY/I€HTOB
10 JUCUMILVINHE

Cucrema ounenok COI'Y
DopmMa KOHTPOJIsA Cymma 6aJ1/10B HasBanue
86 - 100 OTJIIMYHO
3ayer 71-85 XOPOIIIO
56-70 YIOBJIETBOPUTEIBHO

3adeT MPOBOJUTCS B YCTHOM opme.

Kpurepun onenku

- OIICHKA «3aYTEHO» BBICTABIISIECTCA 00YyUalolEMYCsl, €CJIM OH IITyOOKO U MPOYHO yCBOMII
IIPOrpaMMHBIM  Marepuaj, [OKa3aJl TOTOBHOCTh K CaMOpAa3BUTHIO, CaMOpeaIu3alui,
MCIIOJIb30BAHUIO TBOPUYECKOIrO IMOTEHIIMAajda, CHOCOOHOCTh K CaMOCOBEpPUICHCTBOBAHHIO Ha
OCHOBE TpPAaJUIMOHHON HPABCTBEHHOCTH, HCUEPIBIBAIOIIE, IIOCIEI0BATENIbHO, JIOTUYECKU

' Tlonoxkenne O TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH M IIPOMEKYTOYHOH aTTeCTalMd O0yJarolIuxcs Mo
00pa3oBaTeNbHBIM IPOTPaMMaM BBICHIEr0 00pa3oBaHWsA — IIporpaMMaM OakalaBpuara, MarucTpaTtypsl u
cnermanuteTa B COI'Y (B mocnenueit pemakimn ot 08.07.20 r. IIp. Ne 173).

2 B coorBercru ¢ Ilonosxennem o BPC onenuBanus 00y4aroIMXcs 04HOM (OPMEI II0 06pa30BaTEIbHEIM
nporpamMMam BbICIIEro 00pa3oBaHMSI — NporpaMmamM OakanaBpuara u crenuainurera 8 PI'bOY BO COI'Y (or
05.03.2018 r., mp.Ne 47)



CTPOMHO €ro u3jiaraer, yMeeT TECHO yBSI3bIBaTh TEOPHUIO C MPAKTUKON, CBOOOTHO CIIPABISETCS C
3aJjayaMM ToMCKa HeoOXonuMoil uH(pOpMalud B CIPAaBOYHBIX M HMHTEPHET-pecypcax,
UCIIOJIB3YET B OTBETE MaTepHall CJIOBAapeH, NPAaBUIBHO U TBOPYECKHU CTPOUT IUAJOTUYECKYIO
peub, BlaJieeT HaBbIKaMU TOBOPEHUS, MIChbMa, YTEHHUS U NIepeBojia ¢ o0bemMe, HEOOXOAUMOM IS
OCYILECTBIICHUS NPO(HECCHOHAIBHON AEATEIbHOCTH;

- OLIEHKA «HE 3a4TEHO)» BBICTABJISETCS 00yUaroueMycs, KOTOPBI He 3HA€T 3HAUUTEIbHON
4acTH IPOTPaMMHOI0 MaTepuajia, He IO0Ka3ajl IOCTaTOYHOM TOTOBHOCTH K CaMOPa3BUTHIO,
caMopeaJin3alliy,  HMCIOJIb30BAaHUIO  TBOPYECKOTO  IOTEHIMAA, CHOCOOHOCTH K
CaMOCOBEPILICHCTBOBAHUIO HAa  OCHOBE  TPAJULMOHHOM  HPABCTBEHHOCTH,  JOIIyCKAaeT
CYILIECTBEHHbIE OIIMOKU, HEYBEPEHHO, C OOJIBIIMMHU 3aTPyIHEHUSMHU BBIMOIHSIET MPAKTHUYECKHE
3aJ]aHMs 10 POBEPKE HABBIKOB TOBOPEHMUSI, UTEHHS U NIEPEBOIA TEKCTa B 00beMe, HEOOXOMMOM
JUTSL OCYILECTBIICHUS TPO(HECCHOHATBHOM JEATEIIbHOCTH.

Bomnpocs! nis noarorosku k 3auery (IIK-3, IIK-5):

TpeboBaHus K BeuiecTBaM JJIsl THTPOBAHHBIX PaCTBOPOB.

Kakue K1CII0THO-OCHOBHBIE UHAMKATOPHI BbI 3HaeTe?

OT yero 3aBUCUT BHEIIHUNA BUJ KPUBOW TUTPOBAHUS?

UTo0 0TpakeHO B TEPMHUHE NIEPMAHTAHATOMETPUS?

Kak ncnonb3yroT 3aMecTUTENIbHOE TUTPOBAHUE B HOAOMETpUU?

Kaxkne BemecTsa Ha3pIBatOT KOMILUIEKCOHAMM?

UeM XMMHYECKHE METO/IbI aHaJIN3a OTINYAIOTCS OT UHCTPYMEHTAIbHBIX?

B yewm 3akitodyaercs yclIOBHOCTD MOHSITHS «CTETIEHb OKUCIICHUS» aToMa

sreMeHTa?

9. Kaxkue aHanuTH4EeCKHE peaKLUU Ha3bIBAIOTCS «CYXUMM»?

10. Ha yem ocHOBaHO OTHECEHHME MOHA K TOM WMJIM MHOW aHAIMTUYECKOU rpymme?

11. Kakue noHbBI OTKPBIBAIOT IPOOHBIM aHAIM30M U IIPU CUCTEMATUUYECKOM XOJI€
aHanuza?

12. B xkakoM Buie OTACTSIOT aM(OTepHbIE KATHOHBI IIPU KUCIOTHO-IIETOYHOM
cucrteme?

13. O6mue 1 OTAMYUTENbHBIC PEaKIIUH TaOTeHHU1-AHUOHOB.

14. ChopmynupoBaTh 3aKOH ASUCTBYIOIINX Macc.

15. Yem xumMu4eckoe paBHOBECHE OTINYAETCA OT MEXaHUYECKOI0?

16. CriocoObl M3MEHEHUS! paBHOBECHOTO COCTOSHUS.

17. Kakue mpoBOJAHUKH OTHOCST K 3JIEKTPOIUTAM?

18. Kak cTreneHb MOHU3ALMU MOJIEKYJI BELIECTBA 3aBUCUT OT €r0 KOHIIEHTpauu?

19. CBa3b 0011€l KOHCTAaHTHI HOHU3ALIMU MHOTOOCHOBHOW KHUCJIOTHI €
KOHCTaHTaMHU OT/IEJIbHBIX CTYIICHEH.

20. Kak moaBuTh THUIPOIINA3 COJIHM CJIA00TO OCHOBAHUS?

21. Pacuer pH pactBopa conu, nmojBepraromencs ruJipoamnsy.

22. OCHOBHBIE MOJOXKEHUSI MPOTOIUTUYECKON TEOPUN KUCIOT U OCHOBAHUM.

23. Kakue cmecu o0agaror OyhepupyronmmM CBOHCTBOM?

24. Auamus ypasuenns Henderson-Hasselbalch.

25. Cytb Oydepupyromiero AecTBHUs Ha TPUMEPE CHCTEMBI
HCOOH+HCOONa.

26. CBA3b pacTBOPUMOCTH MaJIOPaCTBOPUMOTO COEIMHEHUS U €T0 NPOU3BEACHMUS
pPacTBOPUMOCTEH.

27. Kak HepacTBOpuMBIi B Kuciotax BaSO4 nepesectu B pacTBop?

NN R L=

Iloxa3aTenu U KPUTEPHH OLEHMBAHUSI KOMIIETEHIIHI HA PA3JIMYHBIX 3TANAX UX
(¢opmupoBaHus, onucaHue MIKAJ OLEHUBAHUSA



Jta | ®opma Kpurtepun onennBanus (IpoueHT 0T MAKCMMAJIBHOIO KOJI-Ba 0aJ1JI0B)
W | KOHTPOM | 86-100 % | 71-85% 60-70% | Menee 60%
1. Texywuui koumponv (max. 20 6annog 3a 1 mooynv)
4 Gasuta 3 bama 2 baa 1 GasioB
TTocemenne Cryaear mocetun | Ctynent  mocetun | CtymeHt  mocetun | CTyaeHT IMOCETHIT
3aHATUH 6onee 85% 3amaruit | 71-85% 3ansaTHii 56-70% 3ansTuit MeHee 55% 3aHsaTuit
(max 4 6.)
11-13 6ammoB 8-10 bannoB 6—7 GamioB 0-5 GayioB
Texymas Crynent  axktuBHO | CtyneHT  akTUBHO | CTynmeHT CryneHt
pabota B | paboraeT Ha | paboTaer Ha | HEJOCTATOYHO HEIOCTATOYHO
TCUYCHUEC 3aHATHUAX, OTIHUYHO 3aHATHAX, Xopouio AKTHUBHO pa60TaeT AKTHUBHO pa60TaeT Ha
MOZyJIS BBITTOJTHSCT BCE | BBINIONHSET 3aJaHUs | Ha 3aHATUAX, | 3QHATHAX,
(max 13 6.) 3a/1aHAS Mpero1aBaTes. YAOBJIETBOPUTEIHHO | HEYIOBIETBOPUTEIHH
Mpero1aBaTes. BEITIOJTHSACT 3aJaHusi | O BBITIOJTHSCT
MIpero1aBaTes. 3aaHAS
Ipero1aBaTeds.
3 bamna 2 bama 1 6ann 0 bamioB
Hoxunagn, Tema  nonHocthlo | Tema B ocHoBHOM | Tema yacTM4HO | Tema He packpsiTa.
MpPEe3CHTAIs | PACKPHITA. packpeiTa. Xopomee | pacKphITa. HeynosnerBopurens
(max 36.)/ OcHoOBAaTeIBLHOE BJIAZICHUE YoBIeTBOPUTENBH | HOE BJIAJICHUE
OTIOPHBIN BJIaJICHHC MaTepHaJIOM. oe BIIAJICHUC | MaTCPHAIIOM.
KOHCIICKT MaTepHaIOM. CpenHuii  ypoBEHb | MaTCpHAIIOM. Henocrarounsrit
(max 3 0.) Bricokuii  ypoBeHb | camocTrosiTenbHOCTH, | Huskuit YPOBEHb | YPOBEHb
CaMOCTOSITENILHOCTH, | JIOTHYHOCTH, CaMOCTOSATENILHOCTH, | CAMOCTOSITENILHOCTH,
JIOTUYHOCTH, APTryYMEHTHUPOBAHHOC JJOTUYHOCTH, JJOTUYHOCTH,
apryMEHTHPOBAHHOC | TU. XOPOIIMHA CTUJb | apTYMEHTUPOBAHHOC | apryMEHTHPOBAHHOCT
TH. AKaJeMUYECKUI | M3TIOKCHHUS. TH. .
CTHITb M3JI0KEHUS. VYnosnerBoputensH | HeymosmerBoputenb
bl CTWJIb | HBII CTHJIb
H3TI0KCHUSL. H3TI0KCHUSL.
2. Pybeoicnuuii konmponw (15 6. 3a 1 modyns)
14-15 GamoB 11-13 Gayn 08-10 dayutoB 0-7 danoB
Kontponsna | IIpaBuiibHO [IpaBusibHO 3amanus 3amaHus BBITOJHEHBI
s pabora BBITTOTHEHBI BCE | BBINIOJHEHA BEITIOJTHEHB  OoJiee | MeHee qeM
3aJaHHS. Oonpmas 4acTb | YeM  HAIOJIOBHHY. | HATIOJIOBUHY.
IIpomeMoHCcTpUpOBa | 3aJaHMIL. IIpucyrcTByror IIponeMoHcTpHUpOBaH
H BBICOKHH ypoBeHb | IIpucyrcTByroT Cephe3HbIe OIMMOKH. | HEYIOBIETBOPHTEIHH
BJIaJICHUS HE3HAYHUTEIbHbIC [MponemoncTpupoBa | bIit YPOBEHb
MaTepHUaIOM. OIIIUOKH. H BIIAJICHUS
Crynent cnocoden | [IpogeMOHCTpHpOBa | YIOBJIETBOPUTEIbH | MaTepHaJIOM.
Ha [IPaKTUKE | H XOPOIIMH YPOBEHb | bIH ypoBeHb | IIposiBneHsl
TMPUMEHATh 3HAHWS | BIAJCHUS BIIAJICHAS HEIOCTaTOYHBIE
U YMCHHS B XOZIC | MaTCpHAJIOM. MaTepHATIOM. crocoOHOCTH
BBITTOJTHCHUS [posBieHsI [IposiBNeHBI HHU3KHUE | IPUMEHATH 3HAHUSA U
KOHKPETHBIX cpenHue CIOCOOHOCTH YMEHUS K
3aJJaHui. CIOCOOHOCTH MPUMCHSTh 3HAHUSI | BBIMOJIHCHUIO
MPUMCHATL 3HAHUA )44 YMEHUA K KOHKPETHBIX
u YMEHUA K BBIIIOJIHCHUIO 3a}13.HHI>i.
BBITTOJTHEHHIO KOHKPETHBIX
KOHKPETHBIX 3aJaHUH.
3aJaHuH.
3. Umoeosulii KOHmpob NO QUCYURIUHE
26-30 GamutoB 20-25 Gamna 15-19 GayutoB 0-14 6asoB
Dx3amen/ Jlan nonHeli, | Jlan monuslid otBeT | JlaH HemoctatouHo | He momy4eHbl OTBETHI
3a4eT pa3BEpHYTHI OTBET | HA  IIOCTABJICHHBIN | MOJIHBIN OTBET. | IO 0a30BBIM
Ha TIOCTaBIICHHBIA | Bompoc, Toka3aHo | CTymeHT HE | Bompocam
BOIIPOC. OTBeT | yMEeHHE  BBIICTUTH | COCOOCH JUCTIATUTHHBI WIH
(opMymupyeTcss B | CyHICCTBEHHBIE ¥ | CAMOCTOSTEIIEHO JTaH HETIOJHBIA OTBET
TePMHUHAX  HAyKH, | HECYIICCTBCHHBIC BEIJICIIATH U JTOMYIICHBI TPyObIe
W3JI0KEH NIPU3HAKH, CYLIECTBEHHBIE ¥ | OLIMOKH. Peun
JIMTCPATYPHBIM IMPUYUHHO- HECYHICCTBCHHBIC HErpaMoOTHAasl.




SI3BIKOM,  JIOTHYEH, | CIICICTBCHHBIC MIPU3HAKH u | YTouHsIomue

JIOKa3aTeseH, CBSI3U. Ho | mpuumnaHO- BOTIPOCHI

JIEMOHCTPHUPYET JIOTTYTIICHBI CJIEICTBCHHBIC mperojaBaTenss  He

aBTOPCKYIO HEe3HAYNTEIFHBIC CBSI3M. PegeBoe | mpuBoasT

MO3UIINIO CTYACHTA. | OIIUOKH, odopmieHre KOPPEeKIIMH  OTBETa
UCTIpaBJICHHBIE TpeOyeT TONpaBoK, | CTYAEHTa HE TOJIBKO
CTYICHTOM C | KOppeKuuu. Ha TIOCTaBJICHHBII
MOMOIIBIO BOTIpOC, HO M Ha
«HABOJAIIIX) pyTue BOTIPOCHI
BOIIPOCOB JUCTIATUIHHBL.
MIpero1aBaTes.

9. YuyeOHO-MeTOAMYECKOE U HH(POPMALMOHHOE 00eceYyeHUue TUCIUILIMHBI
a) OCHOBHasl JINTepaTypa:

CunbBepcreiin P., BebGerep @., Kumn [I. Cnexkrpomerpudeckas HICHTU(DUKALUSL
opranndeckux coenunenuii. - M.: BUHOM. Jlaboparopust 3nanuid, - 2011. — 520 c.
IIpeu D., bronmemann @., Addonsrep K. OmpeneneHue cTpoeHHS OpPraHUYECKUX
coequHenuii. M.: Mup. -2006. -439c.

Bekkep FO. Xpomatorpadus. UHCTpyMeHTanbHasE aHAIMTHKA: METO/IbI XpoMaTorpaduu
1 KamwuisipHoro snekrpodopesa. —M.: TEXHOCHJIA. 2009. -470 c.

Kpacnokytckas E.A. ®uU3HKO-XMMUYECKHE METO/bl aHAIN3a OMOJOTHUECKU aKTUBHBIX
BeniecTB. Tomck: -2005. -142c¢.

Kasununa A.A.. Kynnerckas H.b. Ilpumenenune Uk V@- N SAMP-mexTpockonuu B
opranndeckor xumuu. —M.: Beicmas mkosa. 1971. -263c.

JlonoJIHUTeIbHAS JIUTepaTypa:

1. JIeGenes, A. T. Macc-ciekrpoMeTpusi B oprannueckoid xumuu. — M. : BUHOM.
JlabGopaTtopus 3nanui, 2003. — 493 c.

2. Topnon A., ®opn P. CnytHuk xumuka. —M.: Mup. -1976. -541c.

3. Kapacek @., Knement P. BBeneHune B XxpomaTo-macc-criekrpomerpuro. M.: Mup. -1993.
-236c¢.

4. Wapn Hx, I'ocan U., Poymu A. IlpaktrkyM no opranndeckod xumuu. M.: Mup. -1993.
-240c.

coepemennbvie npogheccuonaivhbvie 6azvl OAHHBIX, UHPOPMAYUOHHBIE CHPAGOUHbLE
cucmemul, INEKMPOHHbBLE 00PA306aMeETbHbBLE PECYPChL

O0GecnieyeH  J0CTyn K  COBPEMEHHBIM  MpodecCHOHAIBHBIM ~ 0a3aM  JIaHHBIX,

MH(POPMALIMOHHBIM CIIPABOYHBIM M TIOMCKOBBIM cHCTeMaM (TpeOyeTcst perucrpanus B

oubnuorexe COI'Y):

1. DnekrponHass OuOmmoreka auccepraumu u  aBTopedeparoB PI'b (BB PI'b)
(https://dvs.rsl.ru).

2. DOBC «Yuuepcurerckas oubauoreka online» (https://biblioclub.ru).

3. OBC «Hayunas snextponHas 6ubiamnoteka eLibrary.ru» (http:/elibrary.ru.)

4. VYuuBepcambHas ©0a3 manHbix FEast View (https:/dlib.eastview.com). Jlorun:
Khetagurov; [Tapons: Khetagurov

5. OBbC «Koncynprant cryaeHTa». http:// www.studentlibrary.ru

6. OBC «tOpaiiT» - oOpa3zoBaTenbHas Cpea, BKIIOYAIOIIAs BUPTYaIbHbIM YHTAIBHBIN 3all
Y4EOHMKOB W y4eOHBIX TOCOOMI OT aBTOPOB W3 BEAyImUX By30B Poccum mo Bcem
HAIpPAaBIICHUSM U criennanbHOCTAM (Www.biblio-online.ru)

7. WudopmarnmonHo-mpaBoBoit noptan «[apant» (http://www.garant.ru/).



http://www.garant.ru/
https://dvs.rsl.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
https://dlib.eastview.com/
http://elibrary.ru/
https://biblioclub.ru/

8. CmpaBounas npaBoBas cucreMa Koncynpsrant ILmtoc (http://www.consultant.ru/).

MaTepI/IaJIbHO-TeXHI/I'{eCKOG OCHAIICHUuE NTUCHUIIJIMHBI:

[IpoBeneHne  MUCHMIUIMHBI ~ 0OECIIEYEHO BCEM  HEOOXOJUMBIM:  JTaOOpaTOPHBIM
o0opyaoBaHueM, NpubopamMu, MaTepuallaMd, OIEpPaTHUBHBIM JOCTYIOM K COBPEMEHHBIM
npodeccoHaIbHBIM 0a3aM JTaHHBIX, HHPOPMALMOHHBIM CIIPAaBOYHBIM M TOMCKOBBIM CUCTEMaM.

YHuBepcurer o0ecredrnBaeT BO3MOKHOCTh CBOOOJHOIO UCTIOIb30BAaHUSI KOMITbIOTEPHBIX
TEXHOJIOTHH. Bce KOMIbIOTEpHBIE KJIacChl YHHBEpPCUTETa OOBEIWHEHBI B JIOKAJIBHYIO CETh, CO
BCEX Y4eOHBIX KOMIIBIOTEPOB UMeeTCs BbIX0]l B IHTEepHeT.

ObecnieunBaeTcs 10CTYyN K MHOOPMAIIMOHHBIM pecypcaMm, K 0a3aM JaHHBIX, B UNTAIbHBIX
3ajax K CIpPaBOYHOM M HAYYHOW JIUTEparype, K MEPUOJUYECKUM H3/IaHUSM B COOTBETCTBUU C
HalpaBJIeHUEM  MOATOTOBKH. KoMMbIOTEpHl  OCHAIlEHbl  HEOOXOIUMBIM  KOMILIEKTOM
JUIEH3UOHHOTO IPOTPaMMHOT0 0OecTieyeHUs!.

Ayn. 21 YueOHble ayqIMTOPUH 1JIsl IPOBEACHUS 3aHATHI JTEKIINOHHOTO THIIA:
MIpenoAaBaTeIbCKUN CTOJ; CTYJ; CTOJIBI O0YYarOUINXCs; CTYJIbs; Kadeapa; KiiaccHas J10CKa

Aya. 21 YyeOHble ayiuTOpHH AJsl NPOBeJeHHS NPAKTHYECKHUX 3aHATHH, KYPCOBOIO
NPOeKTHPOBaHUs (BBINOJHEHUS] KYPCOBBIX padoT), IPyNNoBbIX H HHIAMBHAYAJIbHBIX
KOHCYJIbTAlMi, TeKyLIero KOHTPOJsi W TMPOMEXKYTOYHOH aTTecTalMd, a TaKiKe
CaMoOCTOSITeIbHON  padoThl 00y4YAIOIIMXCH: TPENOJAaBaTENbCKUI  CTOJ; CTYJd; CTOJIBI
00yuaromuxcs; CTyJbs; Kadenpa; KiaccHas J10CcKa

Ayn. 27 JlaGopatopuu: KOMIbIOTEPHbIe  KJIACChI:  IPENoJaBaTeNIbCKUM  CTOI,
NPENoIaBaTeIbCKUI CTYJI, CTOJBl O0YYaromUXCsl, CTYJbs, KJIACCHAs JOCKA, MYJIbTUMEIUHHBIN
KOMIUIEKC (ITPOeKTOop, 3KpaH), konoHkH, [IK npenonasatens, [1K oOyuaromuxcs, mporpaMMHoOe
obecrnieuenue: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Microsoft Visio 10; Kaspersky Endpoint Security

Bu6auoreka, B TOM 4HcClie YUTAIBHBINA 3aJ: CTOJIBI , CTyJbs, [IK oOyuaromuxcs, mporpaMmmHoe
obecrnieuenue: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Microsoft Visio 10; Microsoft Visual studio; Kaspersky Endpoint Security

IIporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free (CBo6onnoe I10);

OBbC «YHnuepcurerckas oudnuorexka ONLINE» https://biblioclub.ru;

OBC «Koucynprant crygeHTta» http:// www.studentlibrary.ru cTyneHdeckass 3Je€KTpOHHas
OubnIMoTeKa MO0 MEAUIMHCKOMY H (apMaleBTHYecKoMy oOOpa3oBaHHIO, a TaKXke [0
€CTECTBCHHBIM M TOYHBIM HayKaM B IEJIOM;

OBC «lOpaiiT» - oOpa3oBarenbHas cpeaa, BKIIOYAIOIIAas BEPTYalbHBIM YHTATBHBIA 3aj
y4eOHUKOB U Y4eOHbIX MOCOOMII OT aBTOpPOB W3 BeaylUx ByxoB Poccum mno BceM
HANpaBIICHUSIM U CIENUATBHOCTIM Www.biblio-online.ru; AeMOHCTpallMOHHBIE U y4eOHO-
HarJISITHBIE TTOCOOUS (BUICOTIPE3CHTAITH ).

CocTaB JIMIEH3HOHHOTO H CBOOOIHO PACIPOCTPAHSIEMOT0 MPOrPAMMHOI0
obecrieyeHusl, B TOM YHCJIe 0T€YEeCTBEHHOT0 POM3BOICTBA

Ne HaumeHnoBanmue Ne gorosopa (1uuen3us)

1 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 .



http://www.consultant.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
http://www.studentlibrary.ru/
https://biblioclub.ru/

Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 1.

AHTHBHPYCHOE IPOTPAMMHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
obecrieueHne 14.03.2019 r, mpomena no 2021 r.
KasperksyTotalSecurity

[Iporpamma s 9BM «bank Pazpaborka COI'Y CBuaeTensCcTBO 0 rocy1apCTBEHHOM

BOTIPOCOB JUUISI KOHTPOJIS 3HAHUI» | peructparuu nporpaMmsr 1t OBM Ne2015611829 ot
06.02.2015 T. (6eccpodno)

CiscoWebex- Cuctrema | OOO Aiictexgorosop Ne J183-2020 ot 10.08.2020-10.08.2021
MIPOBEICHUS BEOMHAPOB. r.
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