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1 HOACHUTEJIBHASA 3AIIUCKA

1.1 Meap AMCHUIUINHBI: (OPMHUPOBAHNE KOMIETEHIIUH B 007aCTH (PU3HKO-XUMUIECKUX
METO/I0B aHaJIM3a.

1.2 MecTo aucuunjnusl B crpykrype OOII:

HucuuruimHa «CoBpeMeHHbIe (PU3UKO-XUMHUYECKHUE METO/Ibl aHAJIN3a» OTHOCUTCS K JTUC-
UIUTHHAM TIPEAMETHOr0 MOAYJS 1O mpoduiaro «XuMus» 4actd, GOpMUPYEMO ydyaCTHUKAMHU
oOpasoBartenbHbIX OTHOIICHUH, O670Kka b1 (b1.B.02.06).

Teopernueckyro 6a3y AMCUUIUIMHBI TPEACTABISIET paHee U3yueHHAs AUCHUIUIMHA «AHa-
JUTHYECKAS XUMUS».

1. 3 IncuuniinHa HanpapJeHa Ha popMHUPOBaHUe cileayIOIUX KoMneTeHuuii: YK-8,
[1K-2:

- YK-8. CriocobeH co3aaBath U MOAJIEPKUBATh B MOBCEHEBHOM XKHU3HHU M B MPOdeccHo-
HAJIBHOW JIeATEIbHOCTH O€30I1aCHbIE YCIIOBUS KHU3HEAEATEIHOCTH I COXPAHEHUS TPUPOJHOM
cpelipl, 00ecIedeH sl YCTOMUMBOTO Pa3BUTHS OOIIECTBA, B TOM YHCIIE IIPU YyIpo3€ U BO3HUKHO-
BEHUM YPE3BbIYANHBIX CUTYalMil 1 BOCHHBIX KOH(JIUKTOB, HHAMKATOPAMHU JOCTI)KEHUS KOTO-
PO SABJISIETCSA:

e YK-8.2. OneHuBaer BEpOSATHOCTh BOSHUKHOBEHHSI MOTCHI[MAIBHOW OMACHOCTH B TIO-
BCE/IHEBHOW KHU3HH U NMPOPECCHOHATBHON NIEATEILHOCTH W NMIPUHUMAET MEPHI 10 €€ TpeayIpe-
KIACHHUIO.

- IIK-2. CnocobeH oCylIecTBIIATh MEJarornyeckyro JesTeIbHOCTh IO MPO(UIbHBIM
npeaMeTam (TUCHUILTMHAM, MOJIYJISIM) B paMKax IMPOrpaMM OCHOBHOTO OOIIEro u CpeaHero 0o-
11ero o0pa3oBaHusl, HHAMKATOPAMH JJOCTH)KEHUSI KOTOPOH SBJISIETCS:

o [IK-2.2 IlpumeHsieT OCHOBBI TEOPHH (PyHIAMEHTAJIbHBIX U INPUKIAJHBIX Pa3JesIOB XU-
MUU (HEOPTaHMYECKOW, aHAJIMTUYECKOW, OpraHuyeckom, (usnueckor, xumuun BMC, xummue-
CKHUX OCHOB OMOJIOTMUECKHX IMPOLIECCOB, XUMUYECKOM TEXHOJOTUH) JUIsl PEIICHUs TEopeThude-
CKUX U IPAaKTUYECKUX 3a]ad.

1.4 Ilepeyenb NJIaHUpPyeMBIX pe3yJbTaTOB 00yueHHMsi. B pesynbrare usyueHus nuc-
LUIUTUHBI CTY/IEHT JOJDKEH

- 3HATh:

® OCHOBBI KOJIMYECTBEHHOT'0 aHAJIN3a COEIMHEHU;

® OCHOBHBIE COBPEMEHHBIE METO/IbI UCCIIEI0BAHNS BEIIECTB;

® METO/bl M CIIOCOOBI 00pabOTKK MHPOPMAIUHN PE3YJIHTATOB XUMUYECKOTO IKCIIEPUMEH-
Ta, pe3yJbTaTOB HAOJIOICHUI U U3MEPEHUIA;

¢ HH(OPMAIIMOHHBIE UICTOUHUKHU CIIPAaBOYHOI'0, HAYYHOT'0, HOPMAaTUBHOTO XapaKTepa,

® CTaHJAapPTHbIE METO/bl TOTY4YEHUs, UACHTU(PHUKAIIMN U UCCIIE0BaHUS CBOMCTB BEILIECTB
U MaTepuasoB, IpaBuiia 00paboTKU U 0OpMIIEHUS pe3yIbTaToB paboThl, HOpMbI Th;

- yMeTh:

® BHIOMpATh METO/Ibl JUArHOCTUKH BEIECTB U MaTepHallOB, MPOBOAUTH CTAHAAPTHBIE U3-
MEpPEHNS;

e 00pabaTkIBaTh, AHATM3UPOBATH U 0000IIATH PE3yIbTAThl HAOIIOACHUN 1 H3MEPEHUH;

® CTaBUTh SKCIIEPUMEHT, aHAJIM3UPOBATh U OLIEHUBATh J1a00OpaTOPHbIE UCCIIEAOBAHMS,

® IPUMEHATH OCHOBBI U OCOOEHHOCTH MPABMJI TEXHUKU O€30MaCHOCTH MPH MPOBEICHUH
XUMHYECKOI0 IKCIIEPUMEHTA;

- BJIa/IeTh:

¢ 0a30BBIMU HaBBIKAMU MPOBEICHUS XUMUYECKOTO SKCIIEPUMEHTa U 0(h)OPMIIEHUS €ro pe-
3yJbTATOB,;

¢ HaBBIKAMHU IJIAHUPOBAHUS, AaHATIU3A;

® HaBBIKAMM JIeJIaTh 3aKJIIOYEHUS M BBIBOJBI MO pe3yJibTaTaM aHalM3a JUTEPaTypPHBIX
JTAaHHBIX, COOCTBEHHBIX AKCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETUYECKUX PadoT;

® HaBBIKAMHM CHCTEMAaTH3MPOBATh W AHAIM3UPOBATH PE3YJIbTaThl XMMHUYECKUX 3KCIEpH-
MEHTOB, HAa0JIIOIEHUH, H3MEPEHU.
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1.5 O6mast Tpya10eMKOCTh IUCHUIIMHBI «CoBpeMeHHbIe (PU3UKO-XUMHUYECKHEe MeTO-
JbI aHAJIN3a» COCTABIIIET 2 3a4eTHhIC eauamIb (qanee — 3E) (72 yaca).
[TporpaMma mpeaycMaTpuBaeT U3yYCHHE MaTepralia Ha JICKIUSAX U JTaOOPATOPHBIX 3aHS-
tusx. [Ipenycmorpena camocrositenpHas paboTa CTy/JI€HTOB 1O TeMaM U paszaenam. IIpoBepka
3HAHWUI OCYIIECTBIICTCS (PPOHTAITBHO, HHIUBHYaITbHO.

1.6 O0beM TUCHUIIMHBI U BHAbI Y4eOHOI 1eATeJIbHOCTH

O0beM THCHMILIMHBI M BUAbI Y4€0HOI 1eATeJIbHOCTH

Buj yueoHoii padoThbl Bcero yacos Cemectp 9
OO01m1as TpyJ0€MKOCTh 72 72
AynUTOpHBIE 3aHATHS 42 42
Jlexnun 18 18
JlaboparopHbie pabOTHI 24 24
CamocrosiTenpHas padoTta 30 30
Buj HTOrOBOTO KOHTPOJIS: 3a4er

2 YYEBHO-TEMATUYECKOE IINTAHUPOBAHUE

Y4yeOHO-TeMaTHYecKMii IJIaH (0uHasi gopMa 00y4eHHs)

AyIuTOpHBIE 3aHATHS Camocros-
Ne Hauvenosanue Beero JlabopaTropHble | TejbHast
TeM (pa3/esioB) yacoB | Jlekuun SAHSITHS paGora
1 | DaekTpoxXuMHYecKUe MeTOIbl AHATU- 24 6 8 10
3a
1.1 | DIeKTpOXMMHUYECKHE METO/Ibl aHAIN3a 12 6 - 6
1.2 | IloTeHIMOMETPHYECKOE TUTPOBAHNUE. 6 - 4 2
Omnpenenenue XJIOPOBOJAOPOIHON U
OOpHOM KHCIIOT B KX CMECH
1.3 | KongykToMeTprueckoe TUTPOBAHHE. 6 - 4 2
Omnpenenenue XJIOpOBOJAOPOIHON U YK-
CYCHOM KHMCJIOT
2 | OnTHyeckue MeTOIbl AHAJIN3A 24 6 8 10
2.1 | OnTtryeckne METOAbLI aHAIIA3A 12 6 - 6
2.2 | OTOKOJIOMETPUYIECKOE OIPEICTICHHE 6 - 4 2
MOHOB JKeJie3a B TEXHUUECKOM CepHOi
KHCJIOTE
2.3 | doToMeTpudecKoe onpeeNeHe Kee- 6 - 4 2
3a ¥ HUKEJIS TIPH UX COBMECTHOM TIPH-
CYTCTBHUH
3 | XpomaTtorpaguueckne MeTOAbl aHA- 24 6 8 10
JIM3a
3.1 | Xpomarorpaduueckue METOIbl aHATIN3a 12 6 - 6
3.1 | MorooOMeHHast xpomaTorpadusi. 6 - 4 2
Omnpeznenenue Menu B pa30aBIeHHBIX
pacTBopax Mmocje MpeIBapuTeIbHOTO
KOHIIEHTPUPOBAHHUS
3.2 | MoHnooOMeHHOE pa3JielicHHe Kee3a ’ 6 - 4 2
Menu ¥ UX (POTOKOIOPUMETPUIECKOE
oTpeieieHne
Hroro 72 18 24 30
HNHTepakTUBHOE 00y4YeHHeE 110 AUCHUILIUHE
Ne Tema 3ansTust Bun 3a- | ®opma natepaktuBHoro | Koxa-so
HATHHA 3aHATHUSA qacoB




1 | MonooOMeHHast xpomarorpadus. JIP PaboTa B MaJsbIx rpynmnax 2
Onpenenenre Mmeau B pa30aBiIeHHbBIX
pacTBopax IocJie IpeIBapUTEIbLHOTO
KOHIIEHTPUPOBAHHUS

2 HMoHooOMeHHOE pa3iesieHne Kee3a u JIP PaboTa B MaJbIx rpynmnax 2
MeIH U UX (POTOKOJIOPUMETPHUUECKOE MU
olpesiesICeHUe

3 | DIEeKTPOXUMHUYECKHUE METOIbI JIK [TpocmoTp 1 0OcyxIe- 2

HUE Y4eOHOTO BHJIEO-
¢unpma «lHBepcroHHAas
BOJIbTAMIIEPOMETPUSD

4 ABTOMaTH3aLUS U KOMIIBIOTEPU3ALIMS JIK Jlexkuus ¢ omuoOKkaMu 2
aHaJn3a

5 | IloreHIMOMETPHUYECKOE TUTPOBAHHE. JIP PaboTa B ManbIx rpynmax 2
Ormpenenenne XJI0pOBOIOPOTHON 1
OOpHOM KUCJIOT B UX CMECH

6 | ®OTOKOIOMETPHUECKOE OTIPEICIICHUE JIP PaGora B ManbIx rpynmnax 2
MOHOB eJie3a B TEXHHUECKON CepHO
KHCJIOTE

7 | ®oToMeTpHIECKOE OIPEACIICHHUE JKele- JIP Pabota B ManbIx rpymnmnax 2
3a ¥ HUKEJS TIPU UX COBMECTHOM TIPH-
CYTCTBUU

HUTOIo 14

3 COAEP)KAHUE TEM (PA3AEJIOB)

1. DnekTpoxumMHYecKne MeTOAbI

DNEeKTPOXUMHUYECKas STUCHKa U ee DJIEKTPUUECKHUI SKBUBAJEHT. Sueiiku 0e3 >KUIKOCTHO-
IO COCTOSIHMSI M C )KUIKUM coeuHenueM. Jud¢ys3Hbiit noreHuman. MHIMKaTOPHBIN 3JEKTpoa U
ANEKTPOJ CpaBHEHUs. ['albBAHUYECKUI AJIEMEHT M JJIEKTPOJIMTHYECKAs sdelika. PaBHOBECHbIE
ANIEKTPOXUMHUYECKHe cucteMbl. HepaBHOBecHBIE aiekTpoxumuueckue cucrembl. Knaccuduka-
U SJIEKTPOXUMHUYECKUX METOOB.

[Torennmomerpus. IHauKaToOpHbIe 371€KTPo/ibl (MeMOpaHHble, MeTajuindeckue). Monoce-
JIEKTUBHBIE 31EeKTpoabl. CeHCHMOMIN3UPOBaHHbIE (aKTUBUPOBAHHBIE) AJIEKTpoJbl. MeTaanue-
ckue dnekTpoasl. M3mepenue norenuuana. Monomerpus. IloreHimomerpuyeckoe THTpOBaHUE.

Kynonomerpus. 3akon ®dapanes. Bapuantsl KyJoHOMETpUHU. Y CIIOBUS NMPOBENEHUS TPSi-
MBIX M KOCBEHHBIX KYJIOHOMETPHUECKUX onpeneneHui. [Ipsamas kynonomerpus. Kyinonomerpu-
YECKOE TUTPOBAHHUE.

Bonbramnepomerpudeckue Metozsl. Kiaccuueckas nomsiporpadus. Ilomsporpagpuye-
ckre MakcuMyMmbl. COBpeMEHHBIE Pa3HOBUIHOCTH moiisgporpaduu. Ociuiorpaduueckas mosus-
porpadus. IlepemenHo-TOKOBasi mojsiporpadus. Bomprammepomerpusi. AmrepoMeTpuuecKoe
TATpoBaHue. [IpuMeHeHre BOJBTaMIIEPOMETPHUM U1l U3YUYEHUS U OINPEACIICHUS] OPTaHMYECKUX
COCIMHEHU.

Konnykromerpus. DnekTporpaBUMeTpus.

2. OnTn4yecKkne MeTOABI AHATN3A

OCHOBBI KOJIOPUMETPHUUECKUX U CIEKTPOPOTOMETPUUYECKUX METOJIOB aHAIN3a. 3aKOHBI
Byrepa-Jlam6epra-bepa. Monsphsiit koadduuuent noraomienus. OnTuyeckasi MIOTHOCTh pac-
TBOpa. BusyanbHbie U (OTOANEKTpOKOIOpUMETpUUECKHEe MeTobl aHanu3a. Crekrpodoromer-
puueckuil Meron aHanuza. [loctpoenne kannbpoBoyHOro rpaduka. GOTOIIEKTPOKOIOPUMETPHI
u ciektpodoToMeTpsl. [I[ppuMeHeHe KOJTOPUMETPUHN U CIIEKTPOPOTOMETPHUH.

3. Xpomartorpaguyeckue MeTOAbl AHAJIN3A

CymHocTts xpoMatorpaduu. Knaccudukamus xpomarorpa@uueckux METOJO0B IO pa3-

JMYHBIM MIPU3HAKAM: a) arperaTHOMY COCTOSIHUIO (ha3; 0) MpUpPO/IE HNEMEHTAPHOIO aKTa; B) CIIO-




co0y OTHOCHUTEILHOTO TIepeMeIIeHus ¢a3; ) UCIIOJIb3yeMOH armapaType; 1) [eJIH mporiecca.

HNonnoobmennas xpomarorpadus. Cymuocts Merona. Monutsl. loHHOOMEHHOE paBHO-
Becre. Meroasl MOHHOOMEHHOH xpomatorpaduu. IIpuMeHeHne MOHHOOMEHHOH Xpomarorpa-
¢bun.

['azoBas (ra30XkKMIKOCTHAs M Ta3zoafcopOunoHHast) xpomartorpadus. CymHOCTh MeTona
[Tapamertpsl yaepxkuBanus. Ilapamerpsl pasaeneHus (CTemneHb pas3jaeieHus, KodppuuueHT pas-
JIeTICHUs, YUCII0 TEOPETUYECKUX Tapeiok). BimsHue Temmneparypsl Ha pasznenenue. [Ipaktika
metona. OcoOeHHOCTH MPOBEACHHS XpoMaTorpadupoBaHusi.

XKunkocrnas xpomarorpagus. CymHocts Metona. [Ipumenenmue.

4 METOAUNYECKHUE PEKOMEHJALINH (YKA3AHUA) 1A CTYAEHTOB
ITO U3YYEHUIO JUCHUIIJINHBI

Pabouas nporpamma npu3BaHa MOMOYb CTy/I€HTaM B OPTaHU3AI[MH CAMOCTOSTEIILHOM pa-
00THbI 110 0CBOEHUIO Kypca «CoBpeMeHHbIE (PU3UKO-XUMUYECKHUE METO bl AHAIIN3a».

VY4yeOHast mporpamMMa JUCHUILUIMHBI COCTAaBI€HA B CTPOTOM COOTBETCTBHH C Y4EOHBIM
mianoM u coaepxkanuem OOIL.

Paznen «IIpakTuky™m MO IUCIUILTHHE» CONEPKUT IUIaH JabopaTOpHBIX paboT ¢ yKa3zaHH-
eM TeM J1IabopaTOpHBIX PadOT M CCHUIOK Ha PEKOMEHJ0BaHHOE yueOHoe mocobue. Ilosb3ysch
NPEUIOKEHHBIMU YYEOHBIMU TIOCOOMSAMH, CTYJCHTaM HEOOXOIUMO U3YyUUTh COJCPIKAaHHE PEKO-
MEH/IOBaHHBIX K BBIIIOJHEHUIO JIAOOPATOPHBIX PabOT, B TETPaaAU JUIsl JIAOOPATOPHBIX PabOT OMHU-
caTh cojep:KaHHe paboThl B CIEAYIOUIEM IOPSAJKE: TeMa JabopaTopHON padOThl, CYLIHOCTh U
IOPUHIUI METO/1a, JIeXKalluil B OCHOBE padoThI, LIEJIH U 33Ja4u, 000pYIOBAaHUE U PEAKTUBBI, X0
BBITIOJIHEHUS pabO0THI, pe3yJIbTaThl aHAJIN3a, BHIBOIBL.

B paznene «/lugakTuueckue MaTepHaibl» OPEACTaBICHbI IPUMEPhI TECTOBBIX 3aJaHUN U
KOHTPOJILHBIX PadOT, BRIHECEHBI BOIPOCHI U 33J[aHUs K CAMOKOHTPOJIIO.

KoHTponbHBIN TecT, BKJIIOYAET BOMPOCHI U 3aJaHMs pas3/ieloB M3ydyaeMoro Kypca, 4To
MO3BOJISIET IPOBEPUTH YPOBEHD YCBOCHUS H3YYEHHOTO MaTepHalia B LIEJIOM.

B kaxxaoMm cemecTpe CTYJEHTbI BBIMOJIHSIIOT KOHTPOJIbHBIE pabOThl, KOTOpbIE MPEACTaB-
JICHBI PacYeTHBIMHU 3aJadyaMHi. 3a7a4dd MoJo0OpaHbl U3 Pa3HBIX TEM COOTBETCTBYIOIIETO pa3zena.
[Tpy mOATrOTOBKE K BBINOJIHEHUIO KOHTPOJIBHOW paboTe CTy/IEHTaM CIeAyeT MPOaHAIU3UPOBAThH
pelIeHre TUTIOBBIX 3a/1a4 U3 33aHUi Il CAMOKOHTPOJIS, TI0 PEIICHHSIM, BBI3BIBAIOIINM 3aTPy/I-
HEHME, OTYYUTh KOHCYJIBTAIUIO Y MPEToAaBaTeNs.

OOmuit Tuian 1abopaTOpHBIX 3aHATHI odopmieH B BuJe Ta0iubl. Takas popma momo-
raer CTy/IeHTaM OpUEHTHPOBATHCS BO BCEM 00BEME Kypca.

OO0muit cnucok yueOHoH, y4eOHO-METOAMUECKON 1 HayYHOU JIUTepaTyphl IPEICTABICH B
OTJIETbHOM pa3jiefie mocoOusl.

Y4eoHO0-MeTOIHYECKOE 0DecTedeHHe CAMOCTOS T IbHOM PadoThI CTY/IEHTOB MO THCHUTIJINHE

KosuuecTBo 4yacos,
Hauvenosanue @®opMBbI/BHABI CAMOCTOATEILHOK B COOTBETCTBUM €
Ne pa3aeJia (TemMbl) yueGHo-
AMCHMUIIINHBI paboTh TeMaTH4YeCKHM
TIIAHOM
1 DNEeKTPOXUMHUYECKHE W3yueHne OCHOBHOMU JIUTEpaTyphbl 10
METO/IbI aHaIu3a N3yueHne qONOIHUTENBHON TUTEPATYPBI
Odopmiienne n1abopaTopHoil paboThI
2 OnTuyecKre METO b N3yuenre 0CHOBHOM JIUTEPATYPHI 10
aHaIM3a W3yueHne JOMOTHUTEIBHOMN JIUTEpaTyphbl
Odopmienue 1a00paTopHOt pabOTHI
3 Xpomarorpaduueckue N3y4yeHne OCHOBHOM JINTEPATYPHI 10
METO/IbI aHaIu3a N3yueHne qONOIHUTENBHON TUTEPATYPBI
Odopmiienne n1abopaTopHoil paboThI
UTOTrO 30




S IPAKTUKYM 110 JUCHUIIJIMHE

Ilnan 1adopaToOpHBIX paboT

Koiu-Bo
Ne Conepxanue Jlutepatypa 4ACOR
1. | [lorenumomerpuyeckoe TuTpoBanue. Ompenenenue xyuopo- | [1]c. 296 -299 4
BOJIOPOJHON U OOPHOM KUCIIOT B X CMECH.
2. | Kongykromerpuueckoe tutpoBanue. Ompenenenue xjopo- | [1]c. 267-269 4
BOJIOPOJIHOM M YKCYCHOM KHUCJIOT.
3. | POTOKOIOMETPUUYECKOE ONIPEICIICHUE 4
MOHOB eJie3a B TEXHUUYECKOM CepHOM KHCIIOTe
4. | ®OTOMETPUUYECKOE ONIPEIEIICHUE HKENIe3a U HUKEIS IIPU UX 4
COBMECTHOM IIPUCYTCTBUH
5. | MornoobmenHas xpomarorpadus. OnpeneneHne Meau B pas- 4
0aBJICHHBIX PACTBOPAX MOCIE MPEABAPUTEIHHOTO KOHIICH-
TPUPOBAHUS
6. | MonooOMeHHOE pa3aeneHne xeme3a U MeIr U uX (POTOKO- 4
JIOPUMETPUUYECKOE ONPE/ICIICHUE
UTOrO 24

Jlureparypa

1. BacunbeB, B.I1. Ananutudeckas xumus. JIabopaTOpHBIM MPAKTHKYM: IMOCOOUE TSI BY30B /
B.II. Bacunbes, P.I1. Mopo3sosa, JI.A. Kouepruna; nmox pen. B.I1. BacunseBa. — 2-¢ uza., nepe-
pab. u gom. — M.: JIpoda, 2004. — 416 c.

6 IMJAKTHUYECKHUE MATEPHUAJIBI 1JI1 KOHTPOJISA (CAMOKOHTPOJISA)

YCBOEHUSA YYEBHOI'O MATEPUAJIA

6.1 OueHo4HbIe CPeACTBA, IOKA3ATEJIM U KPUTEPHH OLlCHUBAHUS KOMIIETCHIM I

HNupexc
KOMITe- Ouenounoe | Ilokazatean Kpurtepuu onenuBanus
CpeacTBO OlleHUBAHUS c()OpMHPOBAHHOCTH KOMIETEHIN
TeHIUH
VK-8, Ortuer o Huszkuii —He- | cTaBUTCS, €CIIU IOMYIIEHBI CYIIECTBEHHBIE OLINO-
IK-2 nabopaTop- | yIAOBJIETBOPHU- | KU (B XOJ€ DKCTIEPUMEHTA, B O0OBICHEHUH, B
HOM paboTre | TeabHO odopmiieHuH paboThl, 0 TEXHUKE 0€30MaCHOCTH,
B paboTe ¢ BeleCTBaMU U MPUOOpamMu), KOTOPhIE
He UCHPABJISAIOTCS AaXKe MO0 yKa3aHUIO MpernoaaBa-
TEJIsL.
[ToporoBelif — | cTaBUTCSA, €CIIM TOMYLIEHBI OJJHA-/IBE CYIIECTBEH-
YAOBJIETBOPU- | Hbl€ OUIMOKH (B XOJ€ IKCIIEPUMEHTA, B O0BSCHE-
TEIBHO HUH, B 0pOpMIIEHHH pabOThl, IO TEXHUKE 0e3-

OIacHOCTH, B paboTe ¢ BellecTBaMu U puodopa-
MH ), KOTOPBIE UCIIPABIIAIOTCS C MOMOIIBIO MPETo-
JlaBaTesl.

bazoBrliil — x0-
po1io

a) paboTa BBHINOJIHEHA NIPABUIILHO, O€3 CYIIeCTBEH-
HBIX OIINOOK, C/IETaHbl BHIBOJIBL;

0) JIOITyCTUMBI: HETIOIHOTA MPOBEICHUS MU 0(hOpM-
JICHUS HKCIIEPUMEHTA, OJJHA-/IBE HECYIIIECTBEHHBIE
OLIMOKH B MPOBEICHUU WM 0()OPMIICHUH SKCIEPU-
MEHTA, B IIpaBUjIax pabOThI ¢ BEIIECTBAMU U ITPUOO-
pamu

Bricokuit —
OTJINYHO

a) paboTa BBITOJIHEHA [TOJTHO, TPaBUIILHO, O€3 cy1ile-
CTBEHHBIX OIIMOOK, C/IE/IaHbI BEIBOJIBL;
0) PKCIIEPUMEHT OCYIIECTBJICH 10 TUTAHY C YUYETOM




TEXHUKU O0€30MaCHOCTH U MPaBUII pabOTHI C Bellle-
CTBaMH U NIpUOOpamu; B) UMEIOTCS OpraHu-
3aI[MOHHBIE HABBIKU (ITOICPKUBACTCS YHCTOTA Pa-
Oouero Mecra U MopsiI0K Ha CTOJIE, YKOHOMHO HC-
TI0JIb3YIOTCSl PEAKTUBBI).

Koutponb- | Huskuii — He- | JOMYyCTHII YMCIIO OMIMOOK M HEJJOUETOB MPEBOCXO-
Has paboTa | yIOBJIETBOpU- | AsIIEe HOPMY, IIPU KOTOPO MOKET OBITH BHICTaB-
TEIbHO JIeHa OleHKa «3»
[ToporoBelif — | eciii CTYJEHT NPaBUILHO BBIMOIHUI HE MEHEE T10-
YIOBJIETBOPHU- | JIOBUHBI PaOOTHI WM AOMYCTHII: HE OoJiee IBYX
TEIBLHO rpyOBIX OmMMOOK; UK He OoJIee OTHOM TpyOoH 1
OJTHOM HerpyOOi OIMMOKHU ¥ OJHOTO HEA0YETA; UITH
He OoJiee ABYX-TpeX HerpyObIX OMIMOOK; HIIA OJ1-
HOM HErpyOO# OIMIMOKM M TPEX HEAOYETOB; UIIH IPH
OTCYTCTBHH OMIMOOK, HO IPU HATMYUU YEThIPEX-
TISITH HEJOYETOB.
bazoBbrit — | CTYIEHT BBIMOJIHUI pabOTy MOJTHOCTHIO, HO AOITY-
XOpOIIO CTHJI B HEH: He Ooiee 0JHON Herpy0oil OIMOKH U
OJIHOTO HeJloueTa 1id He OoJiee ABYX HEI0UETOB
Bricokuit  — | paboTa BbITIOJIHEHA O€3 OMHMOOK, YKa3aHbI BCE pac-
OTJIUYHO YeTHbIE (OPMYJIIBbI, AMHUIIBI U3MEPEHUS, O€3 OLIH-
OOK BBINOJIHEHBI MATEMATHUECKUE PACUETHI
VK-8, Cobeceno- | Huzkuit - He3HaHHE MTPOrPaMMHOI0 MaTepHaa;
[1K-2 BaHHE (HeyOBIETBO- | - IPU OTBETE BO3SHUKAIOT OLINOKY;
PHUTENBHO) - 3aTPyAHEHUS TPHU BBIIOJIHEHUU MPAKTHYECKUX
pabor.
[ToporoBsrii - YCBOEHHE OCHOBHOI'O MaTepHala,
(ymoBierBo- - TIPH OTBETE JIOITYCKAIOTCSI HETOYHOCTH;
PHUTEIBHHO) - Ip1 OTBETE HEJOCTATOYHO MpaBUIIbHbIE GOPMY-
JMPOBKH;
- HapyllIeHHUE MOCIeI0BaTEIbHOCTH B U3JI0KEHUN
MIPOrPaMMHOTO MaTepUaa;
- 3aTPYJHEHUS B BHIIIOJHEHNUHU MPAKTUUECKUX 3a/1a-
HHI.
bazoBsIit - 3HaHUE MPOrPaMMHOI0 MaTepHaa;
(xopor1o) - TPaMOTHOE U3JIOKEHUE, 0€3 CYIIECTBEHHBIX HE-
TOYHOCTEH B OTBETE HA BONPOC;
- IPaBHJIbHOE TIPUMEHEHUE TEOPETHUECKUX 3HA-
HUI;
- BlIaJIeHUe HEOOXOAMMBIMI HaBBIKAMU TIPH BBI-
TIOJTHEHUHU M MTPAKTHUYECKUX 3aj1au.
Bricokuit - IIy0OOKO€ ¥ MMPOYHOE YCBOECHUE MPOTrPaMMHOT0
(0TIHMYHO) Marepuana,

- IIOJIHBIC, ITOCJICA0BATCIIBHBIC, 'PAMOTHBIC U JIOTH-
YCCKU HU3J1aracMbI€ OTBETHI ITPU BUAOU3ZMCHCHHUU
3aJaHuAd,

- CBO60)IHO CITPABJIAIOIIUECA C IOCTAaBJICHHBIMU
3ala4yaMi, 3HAHUA MaTCpurajia,

- IIpaBHUJIBHO 000CHOBAHHEIE MIPUHATHIC PCIICHUA,
- BJIaICHUC PAa3HOCTOPOHHUMU HABBIKAMU U IIPpUC-
MaMU BBITIOJIHCHUS ITPAKTHYCCKUX pa60T.




6.2 IIpome:xxyTouHasi aTTeCTANMS CTYI€HTOB 10 TUCUUIJIMHE

IIpomexxyTouHass arrecranys sBISETCS IPOBEPKOW BCEX 3HAHMM, HABBIKOB U YMEHHUH
CTYAEHTOB, IPUOOPETEHHBIX B IIpOLECCE U3YUEHUS TUCHUILIMHBI. POPMOI TPOMEXYTOUHOH aT-
TECTALUU 110 AUCLUIUIMHE SBIISETCS 3aU€T.

JUid oueHuBaHuUs pe3yJIbTaTOB OCBOEHUS JUCLUILUIMHBI IPUMEHSETCS CIEAYIOIUE KpUTe-
pHUH OLIEHUBAHUSI.

Kpurtepuu onieHKH CTyIeHTA Ha 3a4eTe

CTyneHT A0IyCKaeTcs K 3a4eTy, eClu:

a) BBINOJIHWII BCE MPAKTUYECKUE paboThl;

0) 3aIIUTHII UX, OTBETHB HA KOHTPOJIbHBIE BOIPOCHI IO TEME MPAKTHYECKON PaOOTHI.

3ayeT NpoXoAUT B YCTHOH (popMe min B popMe TECTUPOBAHUS.

O1eHKa «32a4TEeHO0» BBICTABIISIETCS CTYIEHTY, KOTOPBIH

- IPOYHO YCBOWJI IIPEyCMOTPEHHBII IPOrpaMMHBIN MaTepHall;

- IPaBUJILHO, apIYMEHTUPOBAHO OTBETUJI HA BCE BOIIPOCHI, C IPUBEAECHUEM IIPUMEPOB;

- TI0Ka3aJ riy0oKHe CUCTeMaTH3UpPOBAHHBIEC 3HAHUS, BIaJIeeT IPUEMAMU PACCYXKJIEHUS U
COIOCTABJISIET MaTepHall U3 Pa3HBIX UCTOYHUKOB: TEOPHUIO CBA3BIBAET C MPAKTUKOM, APYTUMHU Te-
MaMH JIaHHOTO Kypca, IPYruX N3y4aeMbIX IPEIMETOB

- 6e3 oImMOOK BBITIOIHMII MPAKTHYECKOE 3aaHuUE.

JIOTIOJIHUTENBHBIM YCIIOBUEM IIOJIYYEHHs OLICHKH «3auyTE€HO» MOTYT CTaTb XOPOILIME
YCHEXU IPHU BHIIOJHEHUH CaMOCTOSITENIbHOM paldoThl, CUCTEMAaTU4yecKas akTHUBHAas paboTa Ha
IIPAKTUYECKUX 3aHATUAX.

OneHka «He 3a4TeHO0» BBICTABJISIETCS CTY/AEHTY, KOTOPbIM HE CMOT PaCKpbITh OCHOBHOM
Bonpoc naxe Ha 50%, B oTBeTax Ha Apyrue (JOMOJHUTEIbHbIE) BOIPOCH! JOIMYCTUI CYIECTBEH-
HbI€ OLIMOKHM WJIM HE MOYKET OTBETUTH Ha JAONOJHUTENIbHbBIE BOIPOCHI, IIPEITI0KEHHBIE MPENoia-
BaresieM. OLEeHNBAeTCsl Ka4eCTBO YCTHOM M IMMCbMEHHON PEuH, KaK U IIPU BBICTABJICHHUM I10JIO-
JKUTEJIbHON OLICHKHU.

BOITPOCHI K 3AYETY

1. MonexynsipHO-aOCOPOIIMOHHBIE METOIbI. ATnapaTypa MpuMeHsieMasi B KOJJIOPUMET-
PHH U CTIEKTPO(HOTOMETPHH.

2. 3akon byrepa-JlamGepra-bepa.

3. Mospusiit k03¢ dunment nornomeHus. CrieKTpbl MOTJIOLICHHUS.

4. BusyanbHas KoJOpUMETpUs (METOABI: CTaHIAAPTHBIX CEPHM, KOJIOPUMETPUUYECKOTO
TUTPOBAHMUS, YPaBHUBAHUS, pa30aBIeHNS).

5. OcHOBHBIE METO/IbI KOJIOPUMETPUUECKUX OTpeAENIEHUI: TpaaynpOBOYHOIO rpaduka,
MOJISIpHOTO KO3((pUllMeHTa MOTJIOMEeH s, J00aBOK).

6. Jduddpepernunanpaas poromerpus. POTOMETPUIECKOE H CIEKTPOPOTOMETPUUIECKOE
TUTPOBAHHUE.

7. TlpuuuHbl OTKJIOHEHHs OT 3akoHa byrepa-JlamGepra-bepa (BnusHHE NpoYHOCTH
KOMIUIEKCHBIX COEIMHEHUH, MOCTOPOHHUX KOMILIeKkcooOpa3yroumx noHos, pH). 3akoH anau-
TUBHOCTH ONTHYECKUX TUIOTHOCTEH.

8. DneKkTpoMarHWTHOE M3JIyueHHE U ero B3auMOJEHCTBHE C BeuecTBOM. OCHOBBI T€O-
PUH aTOMHBIX ¥ MOJIEKYJISIPHBIX CIIEKTPOB.

9. Kiaccudukanus onTUYECKMX METOJOB aHaiu3a. OCHOBHBIE Y3JIbl CHEKTPaJIbHBIX
npuOOpOB.

10. CnexTpanbHble TEPMBI.

11. WMHTEeHCUBHOCTH CHEKTPANbHBIX JIUHUN. KauecTBeHHBIN CIEeKTpaibHBIN aHAU3.

12. KonuuyecTBeHHBIN U MMOIYKOIMUECTBEHHBIN CIIEKTPAIbHBIN aHAU3.

13. ®otorpaduueckue METOIbI KOJIMIECTBEHHOTO CIEKTPAThHOTO aHATN3a: TPEX ITAO-
HOB, IOCTOSIHHOTO TpaduKa MepeBOJHOI0 MHOXKUTEIIS, METOJT 100OABOK.

14. AtomHo-aOcopO1oHHbIN aHann3. @oTOMETpHS MIIaMEHH.

15. Cnextpsl momuHectieHnu. 3akoH Ctokca-Jlommens.

16. DHepreTHyeckuii ¥ KBAaHTOBBIA BBIXOJIBI JIIOMHHECIICHIINU. TyIIeHHE JTFOMHHECIICH-
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17. KadecTBEHHBII U KOJTUYECTBEHHBIN JIIOMHUHECIIEHTHBIN aHanu3. Bo30yxaenue u pe-
TUCTpaIUs CIEKTPOB IPU XMMHUYECKOM JIIOMHUHECIIEHTHOM aHaJIH3e.

18. Pedpaxromerpusi.

19. Unrepdepometpus.

20. Ilonsspumerpusi.

21. Pacnpenenenue BemecTBa Mexay aAByms dazamu. Koncranta u kodhdummeHT pac-
npenenenus. KoHcTaHTa SKCTpakLuu.

22. OcHOBHbBIE KOJIMYECTBEHHBIC XapAaKTEPUCTHKU SKCTPAKIMU (CTENEHb W3BJICUCHMUS,
(baxTop U3BICUCHUS).

23. Knaccudukanus 5KCTPaKIIMOHHBIX CUCTEM. DKCTPAKIIMOHHBIEC XeJIaTHbIE CUCTEMBI.

24. DnekTpoxuMHYecKas sdeHKa.

25. VHaukaTOpHBINA MEKTPO/ U JIEKTPOJI CPABHEHHUS.

26. Ilpsimast m KOCBeHHas moteHIeoMeTpusi. CxemMa yCTaHOBKH JJIsl TIOTEHIIEOMETpHYE-
CKUX U3MEPECHUH.

27. OOmias XxapakTepUCTHKA MIEKTPOIUTUIECKOTO OCAKICHHS B aHATTU3E.

28. 3HaueHue HANPSHKEHUS MPU SICKTPOJUTUYECKOM BBIJCIICHUH METAIIOB. XHUMHYeE-
CKasi ¥ KOHIICHTPAIMOHHAS TIOJSIPU3aIis, HAPsHKCHNE PA3IOKCHUS U TIEpEHAIIPSDKEHUE.

29. DnexTporpaBUMETpHUYECKOe paszjencHue. BHyTpeHHU AJIeKTpOIIn3.

30. 3akonsr Papazes. YCIoBUS MPOBEACHUS MPSIMBIX U KOCBEHHBIX KYJIOHOMETpHYE-
ckux ompenaeneHuil. Kyigonomepsi.

31. Ilpsmas xkynonomerpus. KyloHomeTpruueckoe THTPOBAHUE.

32. Knaccuueckas nomnsiporpadus. YpaBHeHue mnoisiporpaduyeckoil BOTHBL. XapakTe-
PHUCTHKA MOJISIPOTPAMMBEI.

33. Cxema mnomnsiporpaduueckoit ycranoBku. [Ipsmas nonsiporpadus. Juddepenimans-
Has nossiporpadusi.

34. KonuuecTBeHHBIN nonsiporpaduueckuil aHaan3 (METOJbl TPayHpOBOYHOTO rpadu-
Ka, CTaHIapTHBIX PaCTBOPOB, T00aBOK). AMIIEpOMETPUYECKOE THTPOBAHHUE

35. Mero nHBEPCHOHHASBOJIBTAMIIEPOMETPHH.

36. Konmykromerpusi. CxemMa YCTaHOBKH JUIS OTPEACICHUS AIEKTPHUECKONW MPOBOJIH-
MOCTH.

37. Tlpsmas koHAYKTOMETpHsL. KOHIyKTOMETpHYECKOE TUTPOBAHHE.

6.3 OnenoyHnble cpeacTBa VI NPOBEPKH YPOBHSA C()OPMHPOBAHHOCTH KOMIICTCHIIMIA:
YK-8, IIK-2.

TecTsl coepKar Cleayoe TUIIbI 3aaHui

Ne 3a1a- Bec 3apa- | Pesyabrart onennBanus (0as/ibl, MoJy4eH-
Tun 3aganusa st HUA Hbl€ 32 BBINOJIHEHHE 3a/1aHusl / XapaKTepu-
(6amn) CTHKA NMPABUWIBHOCTH 0TBETA)
3a/1aHUS 3aKPBITOTO 1,23 1 Gamn 1 6 - monHOe mpaBuUIIbHOE COOTBETCTBHE; O O -
THUTIA C BEIOOPOM OJI- OCTaJIbHBIC CITyJYaH
HOTO MpaBuIbHOTO (1
u3 4)
3a/IaHUs 3aKPBITOTO 4,5,6,7 |2 0ama 2 0 — MOJIHOE MPABUIBHOE COOTBETCTBHE (TI0-
THUIIA C BEIOOPOM He- CJIEJIOBATEIILHOCTh BAapPHAHTOB OTBETA MOKET
CKOJIBKUX TTPaBUIIbHBIX ObITh NI000#); 1 6 — ecnm gomyleHa oOjaHA
otBeToB (3 u3 6) omuOKa / OTBET MPABWIBHBINA, HO HE TIOJHBIH;
0 6 — ocTranpHBIC CITyYan
3aJITaHUs 3aKPBITOTO 8,9 2 daiuta 2 0 — MOJHOEe MPaBWIILHOE COOTBETCTBHE; 1 O
TUTIA HA YCTAaHOBIICHUE — €CIIi JIOTyIIeHa OJIHA OIHMOKa / OTBET Ipa-
cooTBeTCTBUs (4 Ha 4) BWJIbHBIA, HO HE MONHBIN; 0 60 — ocTanbHBIC
ciyJau
3aJIaHUE 3aKPBITOTO 10, 11 2 Oamia 2 06 — MOJHOE MPaBWILHOE COOTBETCTBHE; | O




11

TUTIA HA YCTAaHOBIICHUE — €CIli JIOTyIIEeHa OJIHA OIMOKa / OTBET Ipa-

MOCJIEIOBATEILHOCTH BWILHBIM, HO He IOJHBINA; 0 0 — ocTajJbHBIE
ciyJau

3aJIaHusI OTKPBITOTO 12,13 3 Oaina 3 6 — moyiHOE TIpaBUJILHOE cooTBeTcTBHE; O O

THUIIA C KPATKUM OTBE- — OCTaJIbHBIE CITyYaHu.

TOM

3aJ]aHUsl OTKPBITOTO 14, 15 5 6ayIoB 5 6 — moJIHOE MPaBUIIBHOE COOTBETCTBHUE; €CITU

THIIA C Pa3BEPHYTHIM JOTyIIeHa OfHA OIIMOKA/HETOYHOCTH / OTBET

OTBETOM MPaBWIbHBIN, HO HE MOJHBIA - 3 Oamia; eciu
JOMyIIEeHO Ooyiee OJHOW OIMOKH / OTBET He-
PaBUIIBHBIHN / 0TBET oTCyTCTBYET — 0 6ayuioB

dopmMupyemast Nuaukaropbl chOpMHUPOBAHHOCTH KOMIIETEH UM
KOMIIeTEHII U

YK-8. CnocobeH cos3maBate U 1of- | ¢ YK-8.2. OueHuBaeT BEPOSTHOCTh BO3HUKHOBEHUS
JIEP)KUBATH B TIOBCCJHEBHOW JKU3HU W | IOTCHIMAIBLHON OITACHOCTU B IOBCEAHEBHOM JKM3HH U
B IPO(ECCHOHANLHON AEATEIBHOCTH | MPO(MECCHOHANBHOM IEATEIIBHOCTH M MPUHAMAET MEpbI
Oe3omnacHele YCIOBMS JKU3HEAEATENb- | [0 €€ NPELYIPEkKIEHHIO.

HOCTH JJIsI COXpPAHEHHWs NPUPOTHON
cpedpl, o0OecredeHus yCTOWYHBOTO
pa3BHUTHUS OOLIECTBA, B TOM YHCJE MPU
yrpo3e U BO3HHUKHOBEHHMH UpEe3BbIUaii-
HBIX CUTyallMid U BOCHHBIX KOH(QIIUK-
TOB

Tect no AucuuniuHe «CoBpeMeHHble GU3NMKO-XMMHUYECKHE METOAbI AHATHU32)
Wuctpyknus: Tect coctout u3 15 3amanuii pa3nuvabix GopmaroB. BHUMaTebHO YnTalTe BO-
MPOCHl U MHCTPYKIINH K 3a1anusiM. Ha BeinmonHeHue Tecta oTBoAUTCS 90 MUHYT.

1. Borpoc ¢ ofHMM BapHMAHTOM OTBETa

Bonpoc: Kakoii n3 nepeunciaeHHbIX METOJIOB OTHOCUTCS K AJIEKTPOXUMUYECKUM METO/1aM aHa-
au3a?

a) CniektpooTomeTpust

6) [loTrenunomeTpus

B) ["a3oBas xpomarorpadus

r) IMP-cniekrpockonus

Otger: 6) [Torennromerpus

2. Bonpoc ¢ 0iHUM BapHaHTOM OTBeTa

Bonpoc: Kakoit mapameTp B ONTHUECKUX METOAAX aHAlIM3a HEMTOCPEACTBEHHO CBSA3aH C KOHIICH-
Tpaluei BelecTBa B pacTBOPE CoriacHo 3akoHy byrepa-JlamGepTa-bepa?

a) JlnmuHa BOIHBI

0) OnTryeckast INIOTHOCTh

B) Koadunment npenomieHus

r) CKOopoCTh CBETa B Cpefie

Oteet: 0) OnTHYecKas MIOTHOCTh

3. Bonpoc ¢ 0fHMM BapHaHTOM OTBeTa

Bonpoc: YUrto siBnsieTcs noaBuxHON (azoil B ra30Boil xpoMarorpapuu?
a) J)Kunkuii pacTBOpUTEHL

0) MHepTHBII Ta3-HOCUTEIH

B) TBepblii copOeHT




12

r) Boanslii pacTBOp
OtBert: 6) MHepTHBII ra3-HOCUTEND

4. 33[[3]-[1/[6 THIIA «KBEPHO-HEBEPHO»
YTBepmeHne: BOHBT&MHCpOMCTpI/IH — 9TO MCTOA, OCHOBaHHBIN Ha HU3MCPCHHUU 3aBUCUMOCTH
CHJIBI TOKA OT NPHUJIOKCHHOI'O ITOTCHIUAJIA.

OrtBer: Bepno

5.3anaHue TUNIA KBEPHO-HEBEPHO»
YrBep:knenue: B xxunkocTHON XpomaTorpaduu MoABMKHOMN (a3oi Beeraa sBISIETCS BOJA.

OrtBert: HesepHo (MOXeT ObITh OpraHU4ECKH pacCTBOPUTEIb UM UX CMECH)

6. 3a1aHue ¢ HECKOJIBLKIMHU BAPMAHTAMHU O0TBETOB (BblOepuTe 2 NPaBUJIbHBIX)

Bonpoc: Kakue u3 nepeuncieHHbIX METOA0B OTHOCATCS K ONTHYECKUM METOaM aHan3a’?

a) [Tonsporpadus

0) AtomHO-abcopounonHnas ciiekrpockonus (AAC)

B) Kongykromerpus

r) Uadpakpacuas cnexrpockonus (UK)

OtBet: 6) AToMHO-a0copOimonHas cnekrpockonus (AAC), r) UndpakpacHas CieKTpOCKOMHS
(HIK)

7. 3anaHue ¢ HeCKOJIBLKHMH BapUAaHTAMHU 0TBETOB (BbIGepuTe 2 NPABUIbHBIX)
Bonpoc: Kakue daktops! BIusitoT Ha 3¢ (HEeKTUBHOCTE pa3aeneHus B XxpoMaTorpapuu?
a) Temneparypa KOJIOHKH

0) LiBeT aHaIM3UpPyEeMOro BeIecTBa

B) [Ipupona 1 ckopocTh MOTOKA MOABHIKHOM (a3bl

r) MaTepuai KIOBETHI B CIIEKTPOPOTOMETpE

OtBert: a) TemmnepaTypa KoJ0oHKH, B) [Ipupoa 1 CKOpOCTh MOTOKA MOABMKHON (pa3bl

8. 3aganue Ha cooTBeTCTBHE

CooTHecnTe MeTOJl AHAJIN3A € €r0 OCHOBHOI XapaKTepHCTHKOI:
1. TToTeHunomerpus

2. CnexTtpodoTomeTpust

3. T'azoBas xpomarorpadus

A. H3MepeHne onTHUecKol MIOTHOCTH pacTBOpa

b. U3mepenne D/1C ranbBaHUYECKOTO AI€MEHTA

B. Pazgenenue netyunx cCOeIMHEHUI B MOTOKE ra3a-HOCUTEIS
OrtBer:

1-5,2-A,3-B

9. 3agaHue HA COOTBETCTBHE

CooTHecHTE TEPMHUH C €ro onpeeaeHueM:

1. YaepxxuBaembiii 00beM

2. DIeKTpoXuMHUYecKas sueika

3. Monoxpomarop

A. YcTpoHCTBO 151 BBIIENEHUS Y3KOTO CIEKTPAIbHOTO HHTEPBAIA

b. O6pem noaBmxHOM (Pa3bl, HEOOXOTUMBIH JIJIs1 DITFOUPOBAHUS KOMITOHEHTA

B. CucremMa 31eKTpo/I0B U AJIEKTPOIUTA JJIs IPOBEACHUS JIEKTPOXUMUYECKUX U3MEPEHUN
OTtBerT:

1-5,2-B,3-A
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10. 3agaHue HA yCTAHOBJIEHHE MOCJIEI0BATEIbHOCTH

PacnoJsio:xuTe 3Tanbl NpoBeeHUs] KOJUYECTBEHHOI0 AHAJIHU3a METOA0M BbICOKOI (P Pek-
THBHOM KMAKOCTHOI XpomaTtorpapuu (BIKX) B npaBuiIbHOM nopsiake:

1. Peructparmus u o6paboTka XpoMaTorpaMMbI

2. IIpoGomoaroToBka u BBOJ MpoOkI B XpoMaTorpad

3. Kanubposka mo ctangapTHeIM oOpasmnam

4. Tlon6op ycnoBuit xpomarorpadupoBanus (TOABIKHAS (a3a, KOJIOHKA, CKOPOCTh TTOTOKA)
OtrBer: 4 -3 -2 — 1

11. 3aganue HA yCTaHOBJIEHHE TOCJIEI0BATEIbHOCTH
PacnoJioxkuTe B mopsiike yBeJTU4eHUsI JHEPTUU U3TyUeHHS:
1. PaguoBoiHEI

2. Bugumerii ceer

3. YabeTpaduroneToBoe U3ydeHHe

4. PeHTreHOBCKOE U3TyUeHUe

OtBer: 1 -2 >3 >4

12. 3aganue ¢ KOPOTKUM OTBETOM

Bonpoc: Ha3oBute 0CHOBHOM 3aKOH, JieXKalllMi B OCHOBE KOJMYECTBEHHOI'O CIIEKTPO(HOTOMET-
PHUECKOTr0 aHaJIn3a.

Oteert: 3akon byrepa-JlamOepTa-bepa

13. 3aganue ¢ KOPOTKHUM OTBETOM
Bonpoc: Kak Ha3pIBaeTcs rpaduk 3aBUCUMOCTH CUJIBI TOKA OT IOTEHIMaNa B nojsiporpadun’?
Orteer: [lonsporpamma

14. 3apanue ¢ pa3BepHYTHIM 0TBETOM

Bonpoc: Onummre, kak odecriedeHre 0e30MacHbIX YCIOBUI pH paboTe ¢ 3IeKTPOXUMHUYECKH-
MU METOJIaMH aHaJIn3a CBsA3aHo ¢ kommeTeHImeil YK-8 (0e30macHOCTh KU3HENeITeIbHOCTH U
ycroitunBoe passutue). [IpuBeuTe KOHKpETHBIE IPUMEPBI Mep O€30MaCHOCTH MpH padoTe C Io-
TEHIIMOCTATOM U XUMHYECKUMH pearcHTaMu.

IIpumep orBera:

Pabora ¢ 31eKTpoXuMHUYECKMMHI METOAAMU TPEOYET CTPOroro coOII0eHHS PAaBUI TEXHUKU
6€30MaCHOCTH U1 IPEJOTBPALICHNS XUMUYECKUX, EKTPUUECKUX U TEPMUUECKUX PUCKOB. ITO
HaNpsSIMYI0 COOTHOCHUTCA ¢ KomnereHuuen YK-8, Tak kak oOecrieunBaeT COXpaHeHue 370POBbs
NepCoHaa U MPeI0TBPAIEHUE YPE3BbIYaHBIX CUTYalui (HapuMep, pa3iuBOB AJIEKTPOJIUTOB,
BO3TOpaHUil, MOPaXEHUsI TOKOM).

Mepsbl 6e30nmacHOCTH:

1. Ilpu paGoTe ¢ MOTEeHIMOCTATOM: ITPOBEPKA U30JISALUH POBOJIOB, 3a3eMJIEHHE TpHOOpa, OT-
KJIIOYEHHUE OT CETH MPH CMEHE SYEHUKH, UCTIOIb30BaHUE CPEJICTB MHIUBUIYaTIbHON 3aIIUTHI (11~
AIIEKTPUYECKHUE TTEPUATKH).

2. Ilpu padoTte ¢ peareHTaMu: paboTa B BBITSHKHOM IIKa(dy MPH UCIOIB30BAHUH JIETYUHX MU
TOKCHYHBIX BEUIECTB (HAIpHUMep, PTYTh B MOIsAporpadun, OpraHnuecKue pacTBOPUTEIH ), UC-
noab3oBanue CU3 (mepyaTku, OUKH, Xajar), 3HAaHUE Mep MEePBOH MOMOIIH MPH 0XKOTaX WM
OTpaBIICHUSX, MIPABWIIbHAS YTHIIN3AIUS OTXO/IOB.

CobmroeHne 3TuX Mep MUHUMU3HUPYET Npo(decCHoHaNbHbBIE PUCKU, TIPEAOTBPAIIAET 3arpsi3He-
HUE OKPY’KaloIllel Cpe/bl U COCOOCTBYET YCTOMUMBOM 1 6€30MacHOM opraHu3anuu Jadoparop-
HOTO Tpolecca.

15. 3apanue ¢ pa3BepHYTHIM 0TBETOM
Bonpoc: O0bsacHuTE, Kak XpoMaTorpaduuecKre METOIbI aHAJIM3a MOTYT OBITh UCITOIH30BaHbI
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JUI1 MOHUTOPHHTA OKPYXKAIOLIEH cpelibl B KOHTEKCTE 00eceueHus 3KOI0rnYecKoi 0e30nacHo-
CTH U ycToHuMBOro pazsurus (komnereHuusa YK-8). [Ipusenure npumep onpenenceHus KOH-
KPETHBIX 3arpsi3HUTENCH.

IIpumep orBera:

Xpomarorpadus (ra3oBast ¥ )KUAKOCTHAS) SIBJISAETCS KIIIOUEBBIM HHCTPYMEHTOM 3KOJIOTHYECKOTO
MOHHUTOPHHTA, TO3BOJISIS HICHTH(DUIIMPOBATH U KOJTUYECTBEHHO ONPEEIAThH CIeI0BbIC KOJIHYe-
CTBa TOKCHYHBIX BELIECTB B BOJIE, BO3/yX€E U MOYBE. ITO HANPSAMYIO CIIOCOOCTBYET pean3aluu
VK-8, Tak kak obecreunBaeT paHHee OOHApYyKEHHE 3arpsA3HEHUH, OIICHKY PUCKOB M IIPUHSATHE
Mep 1o nipegoTBpamienuro YC.

IIpumep npumeHeHusi: ['a3oBast xpomarorpadus ¢ Macc-ClIeKTpOMETPUIECKUM JIETEKTUPOBA-
HueM (I'’X-MC) nns ananm3za:

o 3arpsisauresieii: [lonmuuukinyeckue apomaruueckue yriesogoposl (ITAY) B nouse, nectu-
LIU/IbI B BOJIE, JIeTyure opranndeckue coeaunenus (JIOC) B atmocdepHOM Bo3ayXe.

o IIpouecc: OTOop mpoO, SKCTPAKIK LEIEBBIX AaHATUTOB, XpoMaTorpaduyeckoe pasaeneHue,
JIETEKTHPOBAaHUE U KOJMYECTBEHHBIHN pacyeT 1o KaJIuOpOBOUHBIM I'parKaMm.

Bkian B 6e30macHOCTh M YCTOHYMBOCTD: [losydeHHbIE TaHHBIE [T03BOJISIIOT KOHTPOJIUPOBAThH
cobmonienne IT/IK, BBISBIATS HCTOUHUKY 3arpsi3HEHUS, OLIEHUBATh 3(PPEKTUBHOCTH IPUPOJIO-
OXpaHHbBIX MEPOIIPUATHI U MOJIETUPOBATH PACIIPOCTPAHEHNE BPEIHBIX BELIECTB, YTO SBISETCS
OCHOBOM /17151 IPUHSTUS HAYYHO 0OOCHOBAHHBIX PELICHUN B 00JIACTH HKOJIOTUYECKOH MMOJINTHKU
Y 3alUThl HACETICHUS

dopmupyemas Nuagukaropsbl ¢chopMUPOBAHHOCTH KOMIIETEHIINH
KOMIIeTEeHI U S

IIK-2. Cnocoben ocymecTBiaTh 1e- | o [IK-2.2 IIpuMeHsieT OCHOBBI TEOPUH (PYHIaMEHTaIb-
JAroru4ecKyro AESITeIbHOCTh IO IPO- | HBIX W MPHUKIAAHBIX pPa3AeiioB XUMHUHU (HEOpraHU4e-
(bUIBHBIM TIpEeIMETaM. CKOW, aHAJIUTHYECKOW, OpraHuyecKkou, (U3UIECKOM,
xumun BMC, XUMHYECKHMX OCHOB OHOJIOTMYECKUX
MPOLIECCOB, XMMMUYECKON TEXHOJOTHH) JI1 DPELICHUS
TEOPETUUYECKUX U NPAKTUYECKUX 3a/1a4.

Tect mo gucunnianue «CoBpeMeHHbIe (PU3MKO-XHMHYECKHE METOIbl AaHAJIN32)
Wuctpykuus: Tect coctout u3 15 3aganuii paznuusbix GopMaroB. BHumMaTensHo yuTaiite Bo-
IIPOCHI ¥ MHCTPYKLMU K 3afaHusaM. Ha BeimonHeHune tecta otBoauTces 90 MUHYT.

3aaHus ¢ BBIOOPOM OJHOT'O MPaBUIIBHOTO OTBETA
1. Kaxoii u3 nepe4ncjieHHbIX 3J1eKTPOXUMHYECKHUX METO0B OCHOBAH HA U3MEPEeHUM 3aBH-
CHMOCTH CHJIBI TOKA OT MOTEHIHAJIA JJIEKTPOAA B IPoLecce JICKTPOIu3a?
a) Kongykromerpus
6) [Torenuromerpus
B) BoaibTamnepomerpus
r) Kynonomerpus

2. B xakoM u3 ONTHYECKHX METO0B aHAJIM3A UCI0JIb3YeTCSl H3MEepeHue NMOTrJIOeHU s
3J1eKTPOMATHUTHOI0 M3JIy4YeHHs B BUAMMOM U Y D-00/1acTaxX ciekTpa?

a) Pepakromerpus

0) Cnexrpodoromerpust

B) ®iyopumerpus

r) Typouaumerpus

3. Kakoii mapamerp B ra3oBoii xpomarorpadguu xapakrepusyer BpeMsi 0T MOMEHTA BBOJA
NnpoodbI 10 BHIX0/1a MAKCMMYMA NMMKA KOMIIOHEHTAa?

a) O6beM yaep>KkuBaHUs

0) Bpems yaepxxuBanus
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B) Koadhpumment emxoctu
r) Pa3pemenue
3amanus Tuna «Bepao/HeBepHo»

4. YTBep:kaenue: B noreHIMoMETpuM 1715 NPSAMbIX U3MEPEHUI UCII0JIb3YETCS AJIEKTPOXUMUYE-
CKas siueiiKa ¢ MPOTEeKAIOIIUM TOKOM.
OtBet: HeBepHo. (B npsMbIX TOTEHIMOMETPUUECKUX U3MEPEHUSIX TOK PAKTUYECKU OTCYT-
CTBYET WJIH OJIM30K K HYJIIO).
5. YTBepaxnenue: B metoze Boicoko3exkTuBHOIM xuIKOCTHOH Xxpomarorpaduu (BOXX) mo-
JIBUXKHOMU (ha3oii Bcera sSBIIseTCs] OpraHu4ecKuil paCTBOPUTEIb.
OrtBet: Hesepno. (IToaBrxkHoM (a3oif MOTYT OBITh U BOJHO-OPTaHUYECKHE CMECH, U Oy epHbIe
PacTBOPHI).

3amanus ¢ BBIOOPOM HECKOJBKUX MPABUIHHBIX OTBETOB
6. Kakne U3 nepeyucjieHHbIX METOI0B OTHOCATCH K dJIeKTpoxumuueckum? (Boidepure nBa
NPaBUJIbHBIX 0TBETA)
a) ATOMHO-a0COpOITMOHHAS CIIEKTPOCKOIIHS
0) pH-meTpus
B) SIMP-cniekTpockonus
r) AMnepoMeTpus

7. Kakue U3 nepe4nc/jieHHbIX IAPAMETPOB SABJSIIOTCS BasKHbIMHU /151 HAeHTH(UKALNHU Be-
mecTBa B xpomarorpadguu? (Boidepure 1Ba NpaBUIbLHBIX 0TBETA)
a) Bpems yaep:xuBanus
0) Bricora nuka
B) Unnekc yaep:xxkuanus Kosaua (nis I'X)
r) lllupuna nuka y ocHOBaHUS
3aaHusl HAa YCTAHOBJIEHUE COOTBETCTBUS
8. YcranoBuTE COOTBETCTBHE MEKIY METOIOM aHAJIHU3Aa U U3MePsieMbIM apaMeTPOM:
Konnykromerpus
DOTOKOIOPUMETPUS
ITorenumomeTpust
Xpomarorpadus
. Ontuyeckas TUIOTHOCTh PacTBOpa
b. DnexTponpoBoAHOCTE pacTBOpa
B. Paznenenue u Bpems yiep>KMBaHNs KOMIIOHEHTOB
I'. DJIC ranpBaHMYECKOTO dJIEMEHTA
OtBer: 1-b, 2-A, 3-T', 4-B

>~ wn e

9. YcTaHOBHTE COOTBETCTBHE MEK1Y METOAOM M THIIOM MCI0JIb3YeMOro U3Jjyye-
HHA/B3aNMO/IeliCTBHA:
1. UK-cnekTpockonus
2. AtomHO-3MuccroHHas criekTpockonus (ADC)
3. dnyopumerpus
4. Pedpakromerpus
A. UndpakpacHoe uznydenue, konebaHus csizen
b. Bunumoe/Y ®@ usznyuenue, UCIyCKaHHE IPU peTaKcaluu
B. Bugumoe/Y ® uznyuenue, mperoMIeHUE CBETA
I'. Buaumoe/Y @ uzirydeHue, UCIyCKaHHe BO30YKIECHHBIX aTOMOB
OrtBer: 1-A, 2-T', 3-b, 4-B
3aaHus HA YCTaHOBJIEHUE NPABUIILHON MOCIEA0BATEIBHOCTH
10. YcraHoBHTE NPABWIBHYIO MIOC/IE10BATEIbHOCTD 3TANOB NPOBEACHUS KOJINYECTBEHHOI0
aHAJIN3a METOJAOM CIEeKTPO(OTOMETPUH:
a) M3mepenune onTuyeckoi MIOTHOCTH CTaHAAPTHBIX PaCTBOPOB
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0) ITocTpoenue rpaaynpoBoYHOTO Tpaduka

B) [IpuroroBienue cepun CTaHAAPTHBIX PACTBOPOB

r) M3Mepenune onTHuecKor TNIOTHOCTH aHAJTM3UPYEMOTO pacTBOpa
1) Pacuer koHUEeHTpau 1o rpapuxy

IIpaBuibHAas MOCJEI0BATEILHOCTD: B) — a) — 0) — ') — 1)

11. YcraHoBHTE NPABUIBHYIO MIOCJIE€10BATEILHOCTH COOBLITHIT B KOJIOHKE Ia30BOr0 XpoMa-
Torpada nocJjie BBoJa nNpoobI:
a) [letexTupoBaHue KOMIIOHEHTOB
0) Copbuus u necopOivsi KOMIOHEHTOB MKy (hazammu
B) Paznenenre KOMIOHEHTOB
r) YaepxaHue KOMIIOHEHTOB HEMOIBIKHOM (ha3oi
1) DmoupoBaHue (BbIXO) KOMIIOHEHTOB U3 KOJIOHKH
IIpaBuabHas MOCJA€I0BATEIBHOCTB: T) — 0) — B) — 1) — a)
3anaHus ¢ KPaTKMM OTBETOM
12. Kak Ha3bIBaeTcs 3J1eKTPOJ, NOTEHIHAJ KOTOPOI0 0CTACTCS OCTOSIHHBIM He3aBHUCHMO
0T cocTaBa pacTBopa?
OtBeT: DeKTpo CpaBHEHUS.

13. Kak Ha3bpIBaeTcs fiBJIeHHe YMEHbIIeHUS] HHTEHCUBHOCTH CBETOBOI0 ITOTOKA MPH NPO-
XO0KACHHUH Yepe3 BeleCTBO 32 CYeT MOIJIOCHUS U PACCesTHUsA?
OtBet: OxcTuHKIMS (WM ob1ee ocnabienue). (bonee TOUHbIN A1 aHATUTUYECKOW XUMUM —
«Ilornomenuey, HO BONPOC chOPMYJIMPOBAH IIUPOKO).

3aaHus ¢ pa3BEpHYTHIM OTBETOM
14. O0bsicHUTE, B YeM 3aKJII0YAETCHA NPUHIUI MeT01a BbICOKOI(PPeKTUBHOM KUAKOCTHOM
xpomatorpadun (BIXKX). Onuumiure 0CHOBHbIE KOMIIOHEHTHI MPUOOPAa U UX HA3HAYEHHE.
Kakosbl npenmymecrsa BIYKX nepen kiaccuueckoii ;kMIAKOCTHOI XpomaTorpadueii?
IIpuMepHBbIii 0TBET-3TAJIOH:
o Ilpunuun: PazneneHre KOMIOHEHTOB CMECH MEXAY JIByMsI HECMEIIUBAIOIIUMUCS pa3zamMu —
HENOJIBUKHOU (COPOEHT B KOJIOHKE) U MOABUKHON (3KUIKOCTb, [10/1aBaeMasi M0J1 BHICOKHM JIaB-
neHueM). PazneneHre OCHOBaHO Ha pa3jInyMU B pacipeeeHU KOMIIOHEHTOB MEX/1y 3TUMHU
dazamu.
e OcHOBHBIC KOMIIOHEHTBI:
o PesepByap ¢ nogBuxkHo ¢a3oii: FICTOUYHUK ITFOEHTA.
o Hacoc Bbicokoro naBiaenunsi: Co3gaeT NOCTOSHHBIA U BOCIIPOM3BOJAUMBII IMOTOK 3JIIOEHTA.
e HuxexTop: BBOOUT TOUHO OTMEPEHHBIN 00BbEM ITPOOHI B MOTOK.
o XpomaTtorpaduueckas kojaonka: Cepaue npudopa, rie IpoUCXOJUT pa3jieieHue. 3amnoi-
HEHa MEJIKOJANCIIEPCHBIM COPOEHTOM.
o JlerexTop (Y®, peppakToMeTpH4ecKHil 1 AP.): Peructpupyer BoIX0/ pa3IelIeHHbIX KOM-
MTOHEHTOB.
e Cucrema 00padoTKkH JaHHBIX (KOMNBbIOTEP): PUKCHPYET U 00pabaThIBaET XPOMATOTPAMMY.
o IIpenmymectBa nepen kiaaccuueckoit 2KX: Bricokast 3¢pdekTuBHOCTH (00JIBIIOE YHCIIO
TEOPETUYECKHUX TAPEIIOK) 33 CUET MEJIKOIMCIIEPCHOr0 cOpOeHTa, ObICTpOTa aHanM3a Giarogaps
BBICOKOMY JIaBJICHUIO, BBICOKAsl 4YyBCTBUTEIBHOCTh U BOCIIPOU3BOIMMOCTD, BO3MOKHOCTh aBTO-
MaTH3al1H.

15. Pa3pa6oTaiiTe (pparmenT miana ypoka ais 10-11 kiaacca (yriry6JieHHbI YpOBeHb) Ha
Temy «CnekTpo¢oToMeTpHsi: MNPUHUMI ¥ IPUMEHEHNE B AHAJIMTHYECKOI XUMUM». YKa-
JKHTE IeJIb YPOKa, epevyrcIuTe He MeHee TpeX KJII4YeBbIX NOHATHI, KOTOPbIe 10/KHbI
YCBOUTH YYEHHUKH, M NPEIJI0OKHTE OAUH IeMOHCTPALMOHHBIN WJIH JIA0OpPaTOPHBII JKCIIe-
PHMMEHT (C OMCAHUEM ero CyTH).

IIpumMepHBIii 0TBET-3TAJIOH:
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o Tema ypoxka: «CnexTpooTOMETpHsI: KaKk CBET IOMOTAET y3HATh COCTAB BEILIECTBAY.

e Heanb: ChopmupoBath y ydanuxcs npeacTaBieHne 0 PU3NIecKuX OCHOBAX CIIEKTPOPOTO-
METPUYECKOT0 METO/Ia aHaJIN3a U ero MPaKTUYECKOM MPUMEHEHUH I KOJIMYECTBEHHOTO OIpe-
JIeTICHHSI BELIECTB.

o KiroueBble MOHATHS /151 YCBOCHHSA:

1. 3akon byrepa-Jlambepra-bepa u ero marematuyeckoe Beipakenue (A = ¢ | C).

2. IlousTUs «onTHUYECKas TNIOTHOCThY, «MOJISIPHBIN KO3 (PUIMEHT NOTIOMICHUS, «JIJTMHA BOJI-
HbI MAKCUMyMa MOTJIOIICHUS.

3. IlpuHUMI MOCTpOCHUS TPaJyUPOBOYHOrO rparKa 1 €ro UCIOJIb30BaHUE AJIs aHAJIU3a Hen3-
BECTHBIX MPOO.

o JleMOHCTpPAUMOHHBIN IKcHIepuMeHT: «OmnpeseneHne KOHIIEHTPAIMU METHOTO KyIopoca B
pacTBope».

1. Cytb: [IpurotToBuTh CEpHIO CTaHAAPTHBIX pacTBOpoB CuSO4 n3BecTHON KOHIIEHTpaIuu. 13-
MEpPUTh UX ONTHYECKYIO IUIOTHOCTH Ha CIIEKTpodoToMeTpe mpu JuinHe BoIHbI ~780-800 HM (Xa-
paKTepHOE MOIJIONICHHE THIPAaTUPOBAaHHBIX HOHOB MeH ). [Toctpouts rpadux A = f(C). 3atem
MU3MEPUTH ONTHYECKYIO IIOTHOCTH UCCIIEAYEMOro (HEU3BECTHOTO I YYEHUKOB) pacTBOPA U 110
rpaduky onpenenuTs ero KoHeHTpanu. O0CyAUTh HCTOYHUKU MOTPEIIHOCTEH.

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT UM, HCTIOJIb3YEMBIX
B NTPOIECCE OBYYEHMUAA

HNudopmannoHHbie TEXHOJOTHN — 00yUYeHHE B DJIEKTPOHHON 00pa30BaTesIbHON cpefie C
LENbI0 PaCIIUPEHHs JOCTyna K 00pa3oBaTENbHBIM pecypcaM, yBEIUYEHHUS KOHTAKTHOTO B3au-
MOJICHCTBUS C MperogaBaTeaeM, MOCTPOSHUSI UHIUBUAYaJbHBIX TPAEKTOPUHN MOATOTOBKU, 00b-
€KTHUBHOT'O KOHTPOJISi U MOHUTOPUHIA 3HAHUN CTYIEHTOB.

B oGpa3zoBarensHOM TIpoIecce MO TUCIUTUITMHE HCIIONIB3YIOTCS CIEIyIOIIIe HHPOpMAaIH-
OHHBIC  TCXHOJOTHH, SBJISAIONIMECS  KOMIIOHCHTaMH  ODJIEKTPOHHOW  WHGOPMAIMOHHO-
obpazoBarenbHoi cpeabl BITIY:

e Cucrema snexktponHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e DIJIEKTPOHHBIE OMOINOTEUHBIE CHCTEMBI;

e MyJbTUMEIUIHOE CONPOBOXKIACHUE JIEKIUNA U IPAKTUYECKUX 3aHATHMN.

8 OCOBEHHOCTH N3YUYEHUSA JUCHUIITIMHBI UTHBAJIMJAAMU U JINLHAMU
C O'PAHUYEHHBIMHA BO3MOKHOCTAMMU 31OPOBbS

HpI/I O6y‘~I€HI/II/I JiL ¢ OTpaHUYCHHBIMUA BO3MOYXHOCTAMU 310POBBA IMPUMCHAKOTCA aaarl-
TUBHBIE 00pa30BaTENIbHBIE TEXHOJIOTUU B COOTBETCTBUHU C YCIOBHUSIMU, U3JIOKEHHBIMU B pasjiese
«OcoOEHHOCTH peanu3aluy 00pa3oBaTeIbHON MPOrpaMMbl /i1l UHBAJUAOB M JIUI] C OTpaHUYEH-
HBIMH BO3MOKHOCTSIMH 3[I0POBbsS» OCHOBHOM 00pa30BaTeNIbHOM MpOrpaMMmsbl (MCHOJIb30BaHUE
CIiICaJIbHBIX y‘Ie6HBIX nocoouii u JUOAKTHYCCKUX MAaTCpUajioB, CIICHUATIBHBIX TCXHHUYCCKHUX
CpeACTB O0Y4YeHHUsI KOJUIEKTUBHOTO M MHIMBHUIYaJbHOTO IOJIb30BaHMS, MPETOCTABICHUE YCIyT
acCUCTEeHTa (IOMOIIHHMKA), OKAa3bIBAIOIIEr0 O0YyYaroIIMMCS HEOOXOAMMYI0 TEXHUYECKYIO IIO-
MOIIb U T. I1.) ¢ Y4ETOM UHAMBHIYaTIbHBIX 0COOEHHOCTEH 00yUaromMXCsl.

9 CIIMCOK JIMTEPATYPBI U TH®OPMAIIMOHHBIX PECYPCOB

9.1 JIutepartypa
OcHoBHas JuTepaTypa

1. OcHoBbl aHanutuyeckod xumuu. B 2 1. T. 1 : yueb.nns cTyA. yupexaeHuil BbICII.
npod. obpazosanus / [T.A.bonemioBa u np.] ; mox pea. KO.A.3omoroBa. — Se u3z., crep. — M. :
Wznatenbckuii neHTp «Axagemusi»,2002. — 384 c. (33 7k3)

2. OcHoBbI aHayMTHYecKoW Xumun. B 2 1. T. 2 : y4e0./u1d CTyI. YIpekJICHUHA BBICIIL.
npod. oopazosanus / [T.A.bonbmosa u ap.] ; nox pea. KO.A.3omoroBa. — Se u3z., crep. — M. :
W3natenbekuii meHTp «Axanemusi», 2002. — 494 c. (34 3k3)

3. Anamutnueckas xumus. JlabopaTtopHbIi MpakTUKyM : ydeO.nmocoOue i By3oB / B.
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I1. Bacunees, P. I1. Mopo3zosa, JI. A. Kouepruna; nmox pexa. B. I1. BacunbeBa. — 3-e usg., crep. —
M. : JIpoda, 2006. — 414 c. (29 3k3)

4. Ananuthydeckas XMMUS : Y4eOHUK Jiia CTyI. By3oB. B 2 xH. / B. II. BacunbeB. —5-¢
u31., crep. — M. : Ipoda.Ku.1 : Turpumerpuyeckre u rpaBUMETPUUYECKUI METObI aHAJIN3A. —
2005. — 438 c. (28 7K3)

5. AnanutHueckast XuMusi: yaeOHMK 111 cTy. By3oB / B. I1. BacunbeB. — 4-e u3z., crep.
— M. : TIpocserienue, 2004. Ku. 2 : ®u3nko-xuMu4eckue MeTo bl aHam3a. — 383 c. (28 ak3)

6. Xaputonos, I0.A. Ananutnueckas xumus (ananutuka).B 2 xu./ FO. A. XapuToHoB. —
M.: Boicmr. mik., 2001. — Ku. 1. O6mue Teopernyeckne ocHOBBI. KadecTBeHHbIN aHanu3. — 614 c.
(29 ax3)

9.2 ba3bl JaHHBIX U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI

1. ®enepanbHbiii mopran «Poccuiickoe odpazoBanue» - http://www.edu.ru.

2. Tlopran HaydHOM 3JIEKTPOHHON OubanoTeku - http://elibrary.ru/defaultx.asp.

3. Caiit o xumuu - http://www.xumuk.ru/ - 31ecs MOXHO HaiiTh WHGOPMAIIHIO 1O pa3-
JUYHBIM pasfeniaM Xumun. MHTepdeiic B BbICIICH CTENIEHH IPYKECTBEHHBIH, IPSIMO C TJIaBHON
CTpPaHUIIBI TOCTYITHA ObICTpasi HABUTALHUS 10 « XUMUYECKON YHITHKIIOTICTHI.

4. TlonynsipHast OMOIMOTEKAa XUMUYECKUX JIEMEHTOB -
https://web.archive.org/web/20161021151915/http://n-t.ru/ri/ps/

5. Dnektponnas 6ubnuoreka mo xumuu MI'Y http://www.chem.msu.su/rus/elibrary/

9.3 DJ1IeKTPOHHO-0MOINOTEYHBIE PecypChl

1. Polpred.com O630p CMU/Cnpasounuk http:// polpred.com/news.
2. OBC «lOpaiit» https://urait.ru/.

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

Jliig ipoBeieHus 3aHATUN JIEKIIMOHHOTO U CEMHUHAPCKOI0 TUIA, TPYIIIOBBIX U UHAUBHUY-
QIbHBIX KOHCYJIbTALMN, TEKYILEro KOHTPOJIS M IPOMEXKYTOUYHOM aTTecTalud HUCIOIb3YHOTCS
ayJIMTOPUH, OCHAIIEHHBIC YYEOHON MeOeNbl0, ayJIUTOPHOW IOCKOW, KOMITBIOTEpOM(pamu) C
YCTAHOBJICHHBIM JIMLIEH3MOHHBIM CIIEUATU3UPOBAHHBIM IPOTPAMMHBIM 00ecIie4eHueM, KOMMY-
TATOPOM JIJIsl BBIXO/1a B 3JIEKTPOHHO-OMOINOTEUHYIO CUCTEMY U AJIEKTPOHHYIO MH()OPMAaIIMOHHO-
oOpa3oBatenbHyto cpeny BI'TIY, MynbTUMeTUIHBIME MPOEKTOPAMHU, 3KCIIO3UIIMOHHBIMHU JKpa-
HaMH, y4eOHO-HaIJIAIHBIMU [TOCOOUSAMU (TabJIMLIbI, MyJIbTUMEUITHBIE Tipe3eHTanun). s npo-
Be/ICHUs J1a00paTOPHBIX 3aHATUH TakXke ucronb3yercs JlaGopaTopusi aHATUTHYECKOH XUMHUH,
YKOMIUIEKTOBaHHAas CJIEIYIOIMINM 000pYJOBAaHUEM:

e KoMIuleKkT ayaAuTopHoOi Mebenu

e KomnpioTep ¢ yCTAaHOBJICHHBIM JIMLIEH3MOHHBIM CIEIUAIU3UPOBAHHBIM POTrPAMMHBIM
obecrieueHrEM

e [Ipunrep
MynbTUMEIUIHBIN IPOEKTOP
OKCHO3UIMOHHBIN SKpaH (HaBECHOM)

Anammzatop AHUOH-7051 (1 mmT.)
Becor ananutnueckue VIBRA HT-84RCE (2 mT.)

e XuakoctHas xpomarorpaduyeckasi CUCTeEMa ¢ KOHAYKTOMETPUUYECKUM JI€TEKTUPOBa-
HueM «Jlxerxpom» (1 mrT.)

e [Ipubop ass modydeHus: 0co00 YMCTOM JeOHN30BaHHOM Bo/bI «Bomoneit» (1 mT.)

e Kowmmiekc anmapatHo-iporpaMMHBIi Ha 6aze xpomarorpada «JIpucramm 2000M» (1

IIT.)

e Konnykromerp «AHHOH 4120» (1 mt.)

e Hacoc BakyymHbIii-komnpeccop (Munn) Portlab N86 KTE (1 mr.)

e VYcTpoiicTBo A pumbTpanuu U nerasanuu pactsopoB AHO-1566 «Phenomenex» (1
IIT.)

e [lentpudyra nadoparopuas OITH-4 (c poropom) (1 mit.)


http://www.xumuk.ru/
https://web.archive.org/web/20161021151915/http:/n-t.ru/ri/ps/
http://www.chem.msu.su/rus/elibrary/
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e Beco BJIP-200 (ananutrueckue) (2 mr.)
e Becwr BJIP-2001 (¢ rupsimu) (1 1mT.)
e Becwt EK-400H (91 sux n)(0,01r.) (1 mT.)
e Becnol Topcronnbsie BT-100 (texanueckue) (1 mt.)
¢ BrirsokHo# 30HT (1 1IT.)
Nonomep 130 2M.1 (1 mit.)
Komnekc Bonpramnepomerpuyeckuiit CTA (1 mit.)
Muxkpockorn MBC-10 (1 mrT.)
Hlkad cymunpHbINR
Mydenbnas neus (IIM-8) (1 mT.)
AxBaguctusuisitop (13-4-2M) (1 )
Kommiekc mpobonoaroroku « Tepmoc-akcnpece» TO 1 (1 mit.)
®dotomerp KOK3KM (1 mt.)
[Tpo6ooTbopnas cucrema [13-1420 (1 mwit.)
®dTtopormact npo6ooto. cuctema [13-1320 (1 miT.)
Lentpudyra (1 mrT.)
OxcukaTop (2 mrT.)
[rarus IJI — 01 «JIABb» (7 mT.)
Marnuthas memanka [1-2-6100 (1 mT.)
Kommuiexkt «Apeomerp yueOHbIH» (1 1mT.)
e VY4eOHO-HATJISTHBIC TOCOOUS - CITANIbI, TAOIUIIBI, MyJIbTUMEINIHHBIC TIPE3CHTAIIUH TI0
mucruminae « CoBpeMeHHbIe (PU3UKO-XMMHYECKHE METO/IbI aHATH3a)
o IlltaTuBel s MPOOUPOK, HArpeBaTEIbHBIC TIPUOOPHI, TabopaTOpHas OCyaa
e XUMHUYECKHE PEAKTUBHI I10 TEMATHUKE Ta0OPATOPHBIX paboT

CamocrosiTenbHass paboTa CTy/I€HTOB OpPraHU3YyeTCsl B ayAUTOPHSIX, OCHALECHHBIX KOM-
HBIOTepHOI}'I TEXHUKOU C BBIXOJIOM B 3JICKTPOHHYIO I/IH(I)OpMaI_[I/IOHHO-O6paSOBaTCJ'H>Hy'I-O cpeay
By34d, B CICHHUATIU3UPOBAHHBIX na60paTopHs[x Mo AWCHUILIMHE, a TAKXKE B 3aJIaX JOCTYyIIa B JIO-
KaJIbHYIO ceTb BITIY.

Hcnonszyemoe mporpammuoe obecrniedenne: MicroSOft® WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Mi-
crosoft®OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV
1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate
Linux.

Pazpaborumk: [Tanosa JL.II.., kanauaaT XMMHUYECKUX HayK, TOLEHT Kadeapbl XUMHUU.
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11 JUCT UBMEHEHUI U TIONNOJJHEHUM

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/I nas peammzanuu B 2025/2026 yu. r.

Pabouas mporpamMma AMCHMILTUHBI TIEPECMOTPEHa, 00CYKIeHa U 000peHa s peann3a-
uu B 2025/2026 yuebHOM roay Ha 3acenanun kadeaps! (mporokona Ne 6 ot 26 mapra 2025 1.). B
PIIJI BHECEHBI CaEAYIOIIME U3MEHEHHS U TOTIOJHEHHUS :

Ne uzmenenus: 1
Ne cTpanuIbl ¢ HU3MEHEHUEM:

Bxiirounts:

HUcknrounTs:




