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1. O01mue moj10KeHu s

JAucuMiuinHa «AHAJTUTHYECKAs] XUMHUA M (U3HKO-XMMHYECKHE METOAbl aHAJIU32)
OTHOCHUTCS K 0a30BOI 4acTH y4eOHOT0 IUIaHa, BXOSIIEro B COCTaB 00pa30BaTEIbHON MpOrpam-
MbI BbIciiero oopazosanus 18.03.01 «Xumudeckas texaonorus» (nmpoduib — [lomyuenue u me-
pepaboTka MaTepHaaoB Ha OCHOBE MPUPOJHBIX U CUHTETUYECKUX MTOJIMMEPOB).

HopMmaTtuBHO-MeTonueckoit 6a3oit st pa3paboTku paboyeil mporpaMMbl y4eOHOH uc-
[UIUIMHBI «AHAJUTHYECKAsA XUMUS U QU3UKO-XMMHYECKHE MeTO/Ibl AHAJIN3a» SIBIISIOTCS:

o @enepanbublii 3akoH «O0 obOpazoBanuu B Poccuiickoit denepanum», yTBEp>KICHHBIHN
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

e IlIpuka3z Munob6puayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBep>KIACHHUH MOPSIKA Op-
TaHU3alUd M OCYILECTBICHHUS 00pa30BaTEIbHOW NEATEIBHOCTH MO 00pa3oBaTENIbHBIM
IporpaMMaM BBICIIEro 00pa3oBaHUs - IpOrpaMMaM OakalaBpHara, MporpaMMaM CIieu-
anurTera, MporpaMMmaM MarucTpaTyphl.

o IIpuka3 MunucrepcrTsa Tpyaa u conuanbHou 3amuTel Poccuiickoit @enepanuu ot 7 ceH-
a6pst 2015 1. N 5940 «O6 yrBepxkaeHuu mnpodeccuoHanbHoro cranaapra - 26.005
«Crienuanuct 1o MpOU3BOJICTBY HAHOCTPYKTYPHUPOBAHHBIX MOJUMEPHBIX MATEPHAIIOBY.

o IIpuka3 MunucrepcTBa Tpyaa u conuanbHoM 3amuThl Poccuiickoit @enepanunn ot 7 ceH-
Ts0pst 2015 . N 5921 «O0 yTBepkaeHnn npodeccHoHanbHOro cragaapta - CrenuaiucT
M0 TIPOM3BOJCTBY BOJIOKHHCTHIX HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTepua-
JIOBY.

o IIpuka3 MunucrepcTBa Tpyaa ¥ couHalibHOW 3amuThl Poccuiickoin ®@enepauuun ot 24
despanst 2015 r. N 1108 «O06 yrBepxkneHn# npodhecCHoHaIbHOTO cTaHaapTa - Hxenep-
TEXHOJIOT LEeJUTI0JIO3HO-0yMakKHOTO POU3BOICTBAY.

o [Ipuka3 munucrepctBa roctunu Poccuiickoit @enepanuu ot 18 aBrycra 2014 rona, pe-
ructpaioHHbld N 33628 «CnenuanucT no BHEAPEHUIO U YIPABIECHUIO POU3BOJICTBOM
MOJIMMEPHBIX HAHOCTPYKTYPUPOBAHHBIX TICHOK.

o denepanbHBId TOCYIAPCTBEHHBIH 00pa30BaTEeNbHBIM CTAaHAAPT BBICIIETO OOpa30BaHU
(®I'OC BO) no nanpasienuto noaroroBku 18.03.01 «Xumuueckas TexHonorus» (ypo-
BeHb 0akanaBpuar), yTBEp)KJIEHHBIN MprukazoM MuHUCTepcTBa 0oOpa3oBaHus U Hayku PD
No 922 ot 7 aBrycra 2020 r.;

e VYuyeOHble MIaHbl 00pa30BaTENBHON MPOTPAMMBI BBICIIETO OOpa30BaHUs HaMpaBICHUS
18.03.01 - Xumugeckas TexHosorus (mpoduis - [lonydeHue u mepepaboTka MaTepraioB
HA OCHOBE MPHUPOJHBIX U CHHTETHYECKHUX MOIUMEPOB), MOJATOTOBKM OaKaliaBpoB MO OY-
HOM U 3a04HON (popMaM oOydeHus, o100peHHbIH YueHbiM coBetoM YIJITY (mpotokon
Ne8 ot 27.08.2020) u yrBepxkaeHHslii pekropom YIJITY (27.08.2020).

O6yuenue o oopazoBatenbHOM 18.03.01 - Xumuueckast TexHosorus (mpoduns - [lomy-
YeHHEe U MepepadoTKa MaTepualioB Ha OCHOBE MPHUPOJHBIX M CHHTETUYECKUX MOJIHMEPOB) OCY-
IIECTBJISIETCS HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHUsI O TUCIHUIIJIMHE, COOTHECEHHBIX
¢ IVIAHUPYEMBIMH pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl
[TnanupyeMbIMH pe3ynbTaTaMu OOy4YeHHS 10 JUCUUIUIMHE SIBJISIOTCS 3HAHUS, YMEHUS,
BJIAJICHUSI U/UJIM OMBIT IEATEIIEHOCTH, XapaKTEPU3YIOIIHNE ATAIbl/ypOBHI (POPMHUPOBAHUS KOMIIE-
TEeHIUH U oOecreynBarofe JOCTHKEHHE TUIaHUPYEMbIX Pe3yJbTaTOB OCBOCHHUS 00pa3oBaTelb-
HOW NPOrpaMMBbI B IIEJIOM.

Lleab ocBoeHusi AUCHUILVIMHBI — GOpMUpPOBaHUE y Oyaymux OakagaBpOB OCHOB IpUMe-
HEHMS B NPOQPECCHOHATBHON NEATETbHOCTH 3HaHUI B 00J1aCTH aHATUTUYECKON XUMUU U PU3H-
KO-XMMHUYECKUX METOJIOB aHaIHM3a Pa3IMnYHbIX OOBEKTOB OKPYKAIOLIEH cpenbl Mpu MPOBEACHUN
y4eOHBIX, HCCIIEI0BATENbCKUX MPOU3BOJICTBEHHBIX padoT.

3agauu AUCHMILIMHBI:



— O3HAaKOMHTb C ONTHMAJIbHBIMH CPEICTBAMU M METOJaMM aHajlu3a MPUPOJHBIX M IMPO-
MBIIIIEHHBIX MaTE€PUAJIOB, CTOUYHBIX BOJI, BO3AYIIHOMN CpEIbl;

— BpIpa0OTaTh HABBIKM KaYECTBEHHOTO M KOJMYECTBEHHOI'O aHAM3a C MPUMEHEHUEM XH-
MHYECKHX U (PU3UKO-XUMHYECKUX METO/IOB;

— HAY4YHUTb MPOBOAUTH PAcUYeThl KOHIIEHTPALUI PAaCTBOPOB Pa3IMYHBIX COSAMHEHUH, Onpe-
JeTSITh U3MEHEHHS KOHLCHTPALUI IPU MIPOTEKaHUN XUMUYECKUX PEaKIIHi.

IIpouecc u3yyeHHus: TUCHMIIMHBI HaNpaBjeH Ha (popMuUpoBaHuUe cjeayloeii odme-
npogeccuoHAJIbHOM KOMIIETEHIIUN:

OIIK-1 CnocoOHOCTH HM3y4aTh, aHAIU3UPOBATH, UCIOIB30BATH MEXAHU3MBI XUMHUECKUX
pEaKIuii, IPOUCXOAAIINX B TEXHOJIOTHYECKUX MPOLECCAaX U OKPYKAIOIIEM MHpPE, OCHOBBIBASICH
Ha 3HAHUSAX O CTPOCHHUH BEIECTBA, MPUPOAEC XUMHUUECKOW CBS3M M CBOMCTBAX pa3iIMUYHBIX KJac-
COB XUMHUYECKHX 3JIEMEHTOB, COeIMHEHNUH, BEIIECTB U MAaTEPHAIOB

B pe3yabrare H3y4yeHus JUCHHMILIMHBI 00y4AIOIMIiCA JOJIKEH:

3HAThb:

— OCHOBHBIE 3aKOHBI XUMUYECKUX, (PU3NIECKUX U (PU3UKO-XUMHUYECKUX METOIOB IS pac-
yeTa BeMUYUHBI pH CHIIBHBIX M CcIa0BIX 3JEKTPONUTOB, OY(QEpHBIX PAaCTBOPOB M MX CBOWCTBA,
BJIMSIHHE MOHHOW CHJIBI Ha aKTUBHOCTh MOHOB, pacdyeThl pacTBopuMoctH, 1P, BecoBoro comep-
JKaHUS,, MACCOBOHM 10JIM, KOHLIEHTPALUK IPU HPUTOTOBICHUU M COJCP)KAaHUM BEIECTB, MPE-
CTaBIISITh MOJIy4YECHHBIE PE3YIbTATHI.

yMeThb:

— aHaIM3WPOBAThH, WCIOJIH30BATH MEXAHU3MBl XUMHYECKHUX PEAKIMU, MPOUCXOAAIINX B
TEXHOJOTUYECKUX TPOLECcCaxX U OKPYKAIOIEM MUPeE

— TPUMEHATh B MPOPECCHOHATBHON AEATENBHOCTH XMMUYECKHE M (PH3HKO-XHMHUYECKHE
METOJbl aHAJIM3a Uil KOHTPOJIS KauyeCTBEHHOTO M KOJMYECTBEHHOTO COCTaBa BEILECTB, OCY-
HIECTBIIATH TEOPETUYECKUI M SKCIIEPUMEHTAIBHBIN aHaJIN3 MHOTOKOMITOHEHTHBIX CMeceid, o0pa-
0aThIBaTh MOJTYYCHHBIE PE3YIITATHL.

BJIa/IeTh:

— MaTreMaTHMYeCKMMHM METOJaMM IUIAHWPOBAaHUS U OOpabOTKM HKCIEPUMEHTAIbHbBIX JaH-
HBIX, aHAJU30M PE3YJIbTaTOB WCCIIEAOBAHUHA Ui TPOBEIEHHS XHUMHKO-TEXHOJOTHUECKUX TPO-
LIECCOB;

— METOJIaMH TOMCKa MH(OPMAIUH 10 aHAIHU3y CTOYHBIX BOJI, MHOTOKOMITOHEHTHBIX CMe-
ceil, IUIaHUPOBaHUEM HKCIIEPUMEHTA.

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jlannast yueOHas JUCIHMIUIMHA OTHOCHUTCSA K O0S3aTeNbHBIM IUCHUIUIMHAM 0a30BOM ya-
CTH, YTO O3HauaeT GopMUpPOBaHUE B Mpolecce o0yueHus y 6akaiaBpa OCHOBHBIX oO1ienpodec-
CHUOHATIbHBIX 3HAHUI M KOMIIETEHIINI B paMKax BBIOPAHHOTO MPOQUIIS.

OcBoeHHEe AaHHOW TUCIHUILINHBI SBJISIETCS HEOOXOIUMON OCHOBOHM IJIsi TIOCIEAYIOIIETO
uzydenus quctumianH OITOIT u HanucaHus BRIMTYCKHOM KBATH(DUKAITMOHHON paObOTHI.

Ilepeuenv obecneuusarowjux, Conymcmsyrouux u 0becneuusaemvlx OUCYUNIUH

O6ecnieunBaronme ConyTcTBYyIONTHE Ob6ecnieunBaeMbIe

1. ITonroroBka k npouenype 3a-
OOm1ast 1 HeOpraHuye- A POLEAYPE 33
Opraanyeckast XUMHS IIMTHI U 3AIIMTA BBITYCKHOM
CKasi XUMUS N
KBAJTM(HUKAIIMOHHON pabOThI

N

XnMus Konmnonmnas xumMus

3. dusnyeckas XUMHUs

VYkazaHHbIE CBSI3U AUCLHUIIMHBI JAIOT 00Y4aroIIeMycsi CHCTEMHOE IMPEICTaBICHHE O KOM-
IUIEKCE M3Y4aeMBIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obOecneunBaer Tpedyemblit
TEOPETUUECKUI YpOBEHb M MPAKTUYECKYI0 HAIIPaBJIEHHOCTh B CUCTEMe OOy4deHHs U Oyayuieit
JESATEIILHOCTH BBIITYCKHHKA.






4. O0beM TMCUMILUIMHBI B 324€THBIX eIHHHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKHUX
4YacoB, BbIJIeJeHHbIX HA KOHTAKTHYI0 pa0oTy 00y4arouuxcs ¢ npenojaaBaresieM
(o BUAaM yueOHBIX 3aHATHI) U HA CAMOCTOATEIbHYIO padoTy 00y4arommxcs

O06111as1 TPYJI0EMKOCTb JTUCHUATIIMHBI

. Bcero akageMnueckux 4yacoB
Bun yaeOHo# paboThl
ouHas popma 3aoyHas hopma

KonTakTHas padoTa ¢ npenogaBarejiemM™: 80,6 24,6
nexmun (J1) 32 12
npaktuueckue 3ausatus (113) - -
nabopaTtopHbie padoTs (JIP) 48 12
WHBIE BUJIbI KOHTAKTHOUN pabOThI 0,6 0,6
CamocrosiTe/ibHasi padoTa 00y4YaOIIUXCS: 994 155,4
M3y4eHUE TEOPETUUECKOTO Kypca 30 70
MOJrOTOBKA K TEKYIIEMY KOHTPOJIIO 34 73
KypcoBasi paboTta (KypcoBOil MPOEKT) - -
MOJIFOTOBKA K MPOMEXYTOYHOM aTTecTalluu 36,4 12,4
By npoMeKyTOYHOI aTTecTaliu: 3a4er / IK3aMeH 3a4er / IK3aMeH
O011asi TPY10€MKOCTb, 3.€./9achl 5/180

*KonrtakTHas paboTa 00yJaromIiXcs ¢ MperoaaBaTesieM, B TOM JUCIe ¢ MPHUMEHEHHEM JIUCTaHIIMOHHBIX 00pa3oBa-
TENBHBIX TEXHOJIOTUH, BKIIFOYACT 3aHATHUS JICKIMOHHOTO TUTA, U (MIIHM) 3aHATHS CEMUHAPCKOTO THUIIA, 1a00paTOpHBIC
3aHATHS, U (MJIM) TPYNIIOBBIE KOHCYJBTAMH, U (MIIH) HHAMBHAYAIBHYIO paboTy 00y4arouierocs ¢ npernoiaBareiem,
a TAKXKXE aTTCCTAlMOHHBIC HCIIBITAHUSA HpOMG)KyTO'-IHOﬁ aTTeCTaluu. KonrakrHas pa60Ta MOXET BKJIIOHYAaThb HHBIC
BUJIBI Y4eOHOW JIEeATEeNIbHOCTH, IpelyCMaTpUBAIOIUe TPYNIIOBYI0 M MHAMBUAYAJIbHYIO pa0OTy OOydYaromuxcsi c
npemnoaaBareieM. Yackl KOHTaKTHOM pabOThI ompenesisitores IlomokeHrHeM 00 OpraHW3aludd W MPOBEICHUHM KOH-
TaKTHOW paboThI MPH peanu3alu 00pa3oBaTENbHBIX MPOrPAMM BBICHIETO 00pa30BaHMsI, YTBEPKACHHBIM YUeHBIM
coserom YIJITY ot 25 depasnst 2020 roxa.

5. Cosep:xaHue IMCHUILVINHBI, CTPYKTYPHPOBaHHOE M0 TeMaM (pa3jejiam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCcTBAa aKajeMHYeCKHX YacoB
5.1. TpynoemkocThb pa3aeioB AUCHUIIIHHBI

ouHasi popMma 00yueHus

Ne HaumenoBanmue paznena Beero .. | CamocrosiTennb-
J 13 | JIP | koHTaKkTHOM
/i JTUCITUATITUHBI Has pabora
paboThI

1 | Beenenue B Kypc aHAJIUTUYECKOM 1 ) 1 1
XUMHU

2 [Ipumenenue 3akoHa I\[’el\/'ICTBI/ISI 5 4 9 5
MacC B aHAITMTUICCKOU XHUMHH

3 | MeToabl KHCIOTHO-OCHOBHOTO 4 10 14 12
THTPOBAHHUS

4 | MeTtonbl OKHCIIEHUS-
BOCCTAHOBJIEHUS MeETOIBI 4 12 16 12
OKUCJICHUS-BOCCTAHOBJICHHS

5 | KommiekcoHOMETpHs 1 METO/IbI 9 5 4 3
OCaXKICHUS

6 | OOmas xapakTepucTHKa (PU3NKO-
XUMHYECKUX METOIOB aHaAJIN3a 2 - 2 1
METOJIOB aHaJIN3a

7 | AGcopOLMOHHAs CIIEKTPOCKOMHS 4 6 10 8

8 | IloteHunomerpus 2 6 8 6




Bcero

Ne HanmenoBanue pasnena 1 m3 | 1P | xonraxroit CamocrosiTenb-
1/ TUCIAILINHEL Has pabora
paboThI
9 | BoabsTammepomerpus 2 4 6 6
10 | KongykromeTpus 2 - 2 2
11 | DyekTpoau3 U KyJTOHOMETPUHU 1 - 1 1
12 | XpomaTorpaduueckue METOIbI 3 4 7 6
aHaJIM3a
HToro no pasznenam: 32 - 48 80 64
[TpomexyTouHas arTecTanus 0,6 35,4
Bcero 180
3a04Hasi popma 00ydeHus
Ne HaumenoBanue paznena Beero . | CamocrosTens-
J 113 JIP | KOHTaKTHOU
1/ IUCIUAILINHEL Has pabora
paboThI
1 | BBenenue B Kypc aHAIUTUYECKOM 10
XUMHAH
2 | [IpumeneHnue 3akoHa AeMCTBUS 20
MacC B QaHATMTUICCKOU XHUMHH
3 | MeTonbl KHCIOTHO-OCHOBHOTO 5 5 10
TUTPOBAHHUS
4 | MeTtonbl OKHCIIEHUS-
BOCCTaHOBJICHUS MeTo1bl 2 4 6 10
OKHCJICHUS-BOCCTAHOBJICHHS
5 KomruiekcoHoMeTpust 1 METOIbI i ) i 20
OCaXKICHUS
6 | OOmias xapakTepucTuka (hPu3nUKo-
XUMHYECKHX METOJIOB aHAJIHM3a - - - 2
METOJIOB aHaN3a
7 | AGcopOLMOHHAs CIEKTPOCKOMHS 2 4 6
8 | [oTenumnomerpus 2 4 6
9 | Bomprammepomerpus 1 - 1 15
10 | KongykTomeTpus 1 - 1 15
11 | DnexTponu3 U KyJOHOMETPHH - - - 6
12 | Xpomatorpaduueckne METOIbI 2 i 5 15
aHaJm3a
HToro no paznenam: 12 - 12 24 143
IIpomexxyTouHas arrectamus 0,6 12,4
Bcero 180

Ta.

5.2. Conep:xkanne 3aHATHI JIEKIHOHHOTO THIIA

Pa3nea 1. BBenenne B Kypc «AHAJIMTHYECKON XUMHI»

1.1. BBeaenue B Kypc aHaIUTUUECKON XuMHHM. Llenp u 3agaun qucuumimabsl. MeToaoso-
TUs U COJICPKAHUE TUCUUILIINHBIL.
1.2. CucremaTudecKkuil ¥ APOOHBIN METO/I KaYeCTBEHHOTO XMMHUYECKOTO aHanu3a. Pasme-
JICHWE Ha TPYIIBI ¥ MOATPYIIEI. XapaKTepHbIE U IPOOHBIC XUMUUECKUE PEAKITHH.

1.3 PacyeTsl B TUTPOMETPUUYECKOM aHAJIW3. 3aKOH YKBUBAJIEHTOB UM CIIEACTBUS U3 HETO.
PacyeTsl BECOBOTO M MPOLEHTHOIO COJEPHKAHUSL, KOHUEHTpaunii. MOJIsSpHbIE MaCChl SKBUBAJIEH-




Pa3nea 2. [lpumeHeHue 3aK0Ha 1efiCTBHSA MAacC B AHAJTUTHYECKOH XUMHUH

2.1. Pacuersr BenmuuuHbl pH 1i1st cnaObIX KUCIOT W OCHOBAaHWHW. 3aKOH pa30aBIICHHS
OctBanbaa. Pacuers! Benuuunbl pH 151 CHIIBHBIX KUCJIOT U OCHOBAHUH.

2.2. bydepnsie pactBopsl. CBoiicTBa OydepHbIx pacTBopoB. Pacder Benmnuunbl pH mis
Oy(epHBIX cUCTEM.

2.3. PacTBOpUMOCTh U TIpou3BeAeHrEe pacTBOpUMOCTH. [IpousBenenune aktuBHOCTH. Biu-
SIHUE Pa3InYHBIX (PAKTOPOB HA PACTBOPUMOCTH 0CcaaKOB. OIHOTHITHBIE U PA3HOTUITHBIC OCAIKH.
PacueTsl pacTBOPUMOCTH 110 BEJIMYMHE MPOU3BEACHUS PACTBOPUMOCTH U HA0OOPOT.

2.4. AxtuBHocTbh. MoHHas cuna. BiusHue nOHHON CHIIbI HA aKTUBHOCTh MOHOB. YpaBHE-
Hue JleOas-I tokkens.

Pa3nea 3. MeToa KHCJIOTHO-OCHOBHOI'O TUTPOBAHUS

3.1. Onpenenenue KUCIOT, OCHOBAHUS M TUAPOIU3YOIUXCS cojiei. CKauKy TUTPOBAHUS.

3.2. Pacuets! BenmunHbl pH B 3KBUBAJIIEHTHOH TOuke. BHIOOp MHAMKATOPOB IS pa3iuy-
HBIX CIIy4aeB TUTPOBAHUSA.

3.3. MHaukaTtopsl B METOJIE KUCIOTHO-OCHOBHOTO TUTPOBAHUS. TEOPETUUCCKUE OCHOBBI
MOBEJEHUSI MHAUKATOPOB. OmpeiesieHne OCHOBAaHUM, KUCIIOT U COJIEH

Pasnen 4. MeToabl OKHC/I€HUS-BOCCTAHOBJICHHUS

4.1. OkMCIUTENBbHO-BOCCTAHOBUTENIbHBIA NOTEHIMAN. YpaBHeHue HepHcra. BiusHue
pasIUYHBIX (DAKTOPOB HA PEATBHBINA MTOTCHIIMAT CHCTEMBI.

4.2. KoHcTaHTa paBHOBECHUSI OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIX peakuuid. BiusHue pasz-
JUYHBIX ()aKTOPOB HA CKOPOCTHh OKHCIHMTEIHHO-BOCCTAHOBHUTEIBHBIX pPEaKIUi. ABTOKATAIHU3.
CornpsiKeHHbIE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUH.

4.3. KpuBble TUTpOBaHHS W BHIOOP MHAMKATOPOB B PA3IMYHBIX METOJAX. XPOMAaTOMET-
pusi, Ho1OMeTpusl, IEPMAHTaHATOMETPUS, BAHAJATOMETPHUS U JIp.

4.4. Buzyanuzauusi uHGOpPMAIIUU C TIOMOIIBIO CPEJCTB MOJATOTOBKH MPE3CHTALNM, KOH-
CTPYKTOPOB 3JIEKTPOHHBIX YU€OHBIX MOCOOUH.

Pa3nea 5. Meron ocaskaeHus 1 KOMILIEKCOO0pPa30BaHUS

5.1. Aprenrto- u Mepkypumerpusi. Kpubsie TuTpoBaHus. AncopOuust 1 okkimro3us. M3o-
Mophu3zm. UHauKaTOpHI.

5.2. Kommiekconomerpusi. XenatoobpazoBanue. KoMrnekcoHbl ¢ aMUHOMOIUKAPOOHO-
BbIMH rpynmnamu. Cepo- u docdopcoaepxkamme KoMmiaekcoHbl. CocTaB MU CTPYKTypa KOMILJIEK-
coB. Unankaropsl B KOMIJIEKCOHOMETpUU. OnpeiesieHne MEeN0YHO3EMEIbHBIX METAIIIOB.

Pazjnen 6. O0masi xapakTepucTuka (PM3NKO-XUMUYECKHX METOA0B aHAJIN3A

6.1. Ocobennoctu u obnactu npuMeHeHHs. BbIOOp MeToma aHanM3a ¢ y4eTOM KOHIICH-
TpaIuu ONpeIesieMbIX KOMIIOHEHTOB, HAJTUYHS CPEJICTB U3MEPEHUS, KBAIM(PUKAIINY TIEpCOHAaa,
MIPOJIOJKUTENHOCTH IIPOBEICHUS aHAN3A.

6.2. OcHOBHBIE (PUBUKO-XUMUYECKHE METOJbI aHalu3a: ONTUYECKHUE, DJICKTPOXHUMHYE-
ckue, xpomarorpadpudeckue. Knaccupukanus u 001acTb MPUMEHEHHUS.

6.3. OcOOEHHOCTH UCIIOJIb30BAHUS ITPH NMPOBENECHNHN (PU3UKO-XMMHUYECKOT0 aHAJIN3a.

Pa3nea 7. OnTudeckne MeToAbl aHAJIN3A

7.1. CrexTp S7EKTPOMArHUTHOTO W3TydeHUs. BiausHue IIMHBI BOJHBI HAa JIEKTPOHHBIE,
Kosie0aTeNbHbBIE U BpaliaTeIbHbIe IEPEXO/IbI.

7.2. 3akon byrepa-Jlambepra-bepa. [Ipuunnabl OTKJIOHEHH — WCTUHHBIE, XUMHYECKHE,
MHCTpyMeHTaNnbHbIe. CHIEKTpHI moromnieHusi. OCHOBHBIC Y3JIbI MPUOOPOB IJI H3yUEHUS CIIEKTpa
norsiouieHus. OnpeeneHne OKpalleHHbIX KOMIUIEKCOB Xkelle3a, TATaHa U Jp.

7.3. Hedenomerpuueckuii ¥ TypOMAMMETPUYECKHI METOIBI aHANIM3a. Y paBHEeHUE Parnes.
O6uacTh NpUMEHEHUs U U3MEPUTETbHbIE TPUOOPHI.

Pa3nea 8. Ilorennnomerpus

8.1. DnekTpoaHsbIil moTeHman. Y pasuenue Hepuera.

8.2. DIeKTpoabl CpaBHEHUS — KallOMENbHBIN, XJiopcepeOpsiHblil. NHIUKaTOpHBIE SIIEK-
TPOJBI — METAJUTMYECKHE U MeMOpaHHbie. CTEKIISTHHBIN 3JIEKTPOJI, SJIEKTPO C KUIKUMH, TBEP-
JIBIMU Y Ta3049yBCTBUTEIHLHBIMU MEMOpaHaAMHU.



8.3. YcraHOBKH [UIsl IOTEHLIMOMETPUYECKUX onpenesneHuil. IIpsmas noreHunomerpus,
MOTEHLIMOMETpUYeckoe TUTpoBaHue. OnpeneneHue KUCaoT P COBMECTHOM PUCYTCTBUU

Pa3nea 9. BoabTamnepomerpust

9.1 KpuBas Tok-noteHuuajg. KayecTBEHHbIH M KOJWYECTBEHHBIM aHAIW3. YpaBHEHUE
NnbkoBuya. OCTaTOYHBINA U MUTPALIMOHHBIN TOKH.

9.2. Cxema nonsporpaduueckoid ycranoBku. [Ipsamas nomnsporpadus. Meron no6aBok B
noJisiporpadum.

9.3. Ammniepomerpuueckoe TutpoBanue. OcoOeHHOCTH U 00aacTh mpuMeHeHus. Omnpene-
nenue Fe(Il), Cr (VI).

Pasznea 10. Konaykromerpust

10.1. DnexTponpoBOJHOCTh U MOJABUKHOCTh MOHOB. BilnsHME cocTaBa pacTBOpa Ha BUJ
KPUBBIX MPU KOHIYKTOMETPHUUECKOM THUTPOBAHUM (KOHIIEHTPAIMsI, TOCTOPOHHUE AJIEKTPOJIUTHI,
TEMIEPATypa, CTENIEHb HOHU3ALIH).

10.2. ITpsiMast KOHIYKTOMETpHUSI. Y CTAHOBKHU MJII KOHAYKTOMETPUUYECKUX OIpPEIACICHUM.
VY nenbHas U HKBUBAJIEHTHASI 3JIEKTPOIPOBOAHOCTD.

10.3. KonaykroMeTpuyeckoe TUTPOBAHME HA HU3KOM, 3BYKOBOH M BBICOKOM 4YacTOTax.
VYcranoBku a5 uaMepeHuit. Oco0eHHOCTH METOoa.

Pazpen 11. DnekTpoin3 u KyJJOHOMETPHUA

11.1. 3akonsl anexTpoausa. 3akod Papanes. [loTeHMaNBI pa3ioXKeHUs U MIepeHaIpsiKe-
HUs. BeIXon 1o ToKy.

11.2. DnexrporpaBuaMerpuueckuil ananus. [Ipoueccel, poxoasiire Ha aHOIE U KaToI€.

11.3. Kynonomerpus. [loTeHnuocTaTiueckas M TajlbBaHOCTATUYECKAs KYJIOHOMETPHS.
Oco0eHHOCTH U TPUMEHUMOCTh METO/1a aHAJN3a.

Paznen 12. Xpomatorpaguueckue MeTOAbl AaHAJIN3A

12.1. Teopernueckue OCHOBBI Xpomarorpaduueckux wmeromoB. Teopuss MaprtuHa -
Cunmx. Kunernueckas teopus. Kinaccuduxanus metonoB xpomarorpaduu — ra3oBasi, Ta30Ku/I-
KOCTHasi, OyMa)KHasi, TOHKOCJIOHHAsl, HOHOOOMCHHAS.

12.2. OcHOBHBbIE y3I1bI IPUOOPOB JUIsl ONpEAETIeHNUs KaYeCTBEHHOI'O U KOJMUYECTBEHHOTO
COCTaBa BEUIECTB U UX CMECEH.

12.3. MonooOMeHHas xpomarorpadus. Tumnsl HOHOOOMEHHUKOB. KaTHOHNUTBI, aHMOHUTSI,
ampomuter. CTaTHdeckasi, TMHAMUYECKas M ToJHAs TUHaMHU4ueckas oObeMHble eMKkocTu. Ompe-
JIEJICHNE ILEJIOYHO3EMENIBHBIX METAJIJIOB 10 METOAY 3aMEIEHHUs, CMECH YKCYCHOM KHCIIOTBI U
areraTra HaTpHUs.

5.3. Tembl 1 popMBbI 3aHATHIE CEMHUHAPCKOT0 THIIA
VY4eOHbIi MIaHOM MO TUCIUILIMHE TPeyCMOTPEHbI Ta00PaTOPHBIE 3aHATHS

ouHasi popma 00yueHus

HaunmenoBanue pasnena quCUUILIMHB TpynoémkocTs, yac
(MomyJist) OYHas 3a049Has

Pasnmen 2. [lpumeHeHne 3akoHA JIEHCTBUS MacC B aHAJH-
Tudeckoir xumuu (tema: 2.1. CunbHbIe U cnabble IIeKTPO-
muThl. ; TeMa: 2.2. bydepuble pacTBopsl; Tema: 2.3. Pas-
HOBecHe pacTBOp-TB. (paza. PacTBopumocTs U mpou3sBee-
HUE pacTBOpUMOCTH; TeMa: 2.4. AkTuBHOCTh. lOHHas cu-
7a).

Pasznen 3. MeToa KHCIOTHO-OCHOBHOTO THTpoBaHus (Te-
ma: 3.3. Wunukatopel B~ MeToJe  KHUCJIOTHO-
2 | OCHOBHOTO THUTPOBAHHS. TEOPETHUECKHE OCHOBBI ITOBEJIEC- 10
HUSL MHAUKATOpoB. OrmpenesieHue OCHOBAaHWM, KUCIOT U
couei).

10



HaumenoBanwue pa3zena JUCIUILTAHBI
(Momyist)

Tpyno€mkocTs, yac

OYHas

3a04Hast

Paznen 4. Mertonbl okucienus-Bocctanopienus (Tema:
4.3. KpuBble TUTpOBaHHS W BBIOOp MHIMKATOPOB B pPa3-
JUYHBIX MeETOoJax. XPOMAaTOMETPUS, HOJOMETpHS, Iep-
MaHT'aHATOMETPUSl, BaHAIaTOMETPUS U JIp.).

12

Paznen 5. Meron ocaxaeHuss U KOMILIEKCOOOpa30BaHUs
(5.2. Kommnekconomerpus. XemarooOpazoBanue. Kowm-
IUIEKCOHBI ¢ aMMHOIOJMKAapOOHOBBIMU Tpynnamu. MHau-
KaTopbl B KOMILIEKCOHOMEeTpHuH. Onpeesnenre menoqHo-
3EMEJIbHBIX METAJIIIOB).

Paznen 7. Ontuueckune MeToibl aHainu3a (Tema: 7.2. 3aKoH
Byrepa-JlamGepra-bepa. [IpuunHbl OTKIOHEHUH — UCTHH-
HbIE, XUMUYECKHUE, UHCTPYMEHTaIbHbIe. CIEKTPhI MOTIIO-
nieausi. OCHOBHBIC Y3JIBI IPUOOPOB /IS U3YUCHUS CIIEKTPa
noryomenus. OnNpeaeieHne OKPAIICHHBIX KOMILIEKCOB
JKele3a, THTaHa u Jip. ).

Paznen 8. Ilorenunomerpusi (tema: 8.3. YCTaHOBKM ISt
MOTEHIIMOMETPUYCCKUX ompeseicHuid. [Ipsimas moTeH-
OUOMCTpHA, MNOTCHHUOMCTPUYCCKOC THUTPOBAHUC. OHpe-
JICJICHUE KUCJIOT ITPU COBMECTHOM MPHUCYTCTBHH).

Paznmen 9. Bomprammepomerpust (tema: 9.3. Ammepomer-
puyeckoe TuTpoBaHne. OcoOEHHOCTH M 00JacTh NpHMe-
Henus. Onpenenenue Fe(ll), Cr (VI1)).

Paznen 12. Xpomarorpadudeckne METOIbI aHATU3a (TeMa:
12.3. HonoobmenHass xpomarorpadus. Tumbl HMOHOO0O-
MEHHHUKOB. KaTHOHUTBI, aHMOHUTHI, aMposuThl. CTaTnde-
CKasi, IMHAMHYECKas M TIOJHAs TUHAMHUYecKas 0ObeMHbIE
emkoctu. Orpe/iesieHue MeT0YHO3eMETbHBIX METAJUIOB 110
METO/Y 3aMEIICHHs, CMECH YKCYCHOW KHCJIOTHI M arerara
HATPHs).

Hroro:

48

12

5.4 Jleranu3anusi caMOCTOSTEIbHOI padoThI

HanmenoBanue pas3aciia

TpynoemMKocTs, yac

JUCIUIUIAHBI (MOJYJIS)

Bun camocrositensHOM paboTh

OYHasx

3a04YHas

Paznen 1. BBenenue B Kypc
aHAJTUTUYIECKON XUMHUH

IToaroroBska k omnpocy
10 TeMe JIabOpaTOPHOM PabOTHI
Y 3al1UTa OTYETHBIX MaTepUAJIOB

10

Paznen 2. [lpumeHenue 3ako-
Ha JICCTBUS Macc B aHAJIUTH-
YECKOW XUMUU

[ToaroroBka k omnpocy
1o TeMe Ja0opaTOpHBIX paboT U
3alIiTa OTYETHBIX MaTEPUAIIOB,
MOJITOTOBKA K TECTOBOMY
KOHTPOJTIO

20

Pa3zgen 3. Merong KHCIIOTHO-
OCHOBHOTI'O TI/ITpOBaHI/IH

[Toaroroska k onpocy
0 TeMe JIabopaTOPHOM PabOTHI
Y 3al1UTa OTYETHBIX MaTepUAIOB

12

10

Pa3znen 4. Metonsl oKucie-
HHUS-BOCCTAHOBJICHHUS

[ToaroToBka kK TECTOBOMY
KOHTPOJIIO

12

10

Paznen 5. Metox ocaxneHus

IToaroroska k onpocy

20

11




HaumenoBanue pasnena
JUCUUTLTAHBI (MOJTYJIs1)

Bun camocrositensHOM paboTh

TpynoemMKocTb, yac

OYHas1

3a04Has1

u KOMHHCKCOO6pa3OBaHI/IH

10 TeMaM JIa0OpaTOPHBIX PaboT
Y 3alIUTa OTYCTHBIX MaTepHra-
JIOB, TIOJITOTOBKA K TECTOBOMY

KOHTPOJIIO

Paznen 6. O0mas xapakrepu-
CTHKa  (PU3HKO-XUMHUYECKUX
6 | MeTOIOB aHaAIHU3a

[ToaroroBka K omnpocy
0 TeMe JJabopaTOPHOM PaboThI
U 3alMTa OTYCTHBIX MaTepHa-
JIOB, TIOATOTOBKA K TECTOBOMY
KOHTPOJTIO

Pa3zngen 7. Ontnueckue MeTo-
bl aHAJIN3a

[ToaroroBka k onpocy
10 TeMe JIabOpaTOPHOM PabOTHI
1 3alIUTa OTYCTHBIX MaTepHra-
JIOB, TIOJITOTOBKA K TECTOBOMY
KOHTPOJIIO

10

8 | Paznen 8. [ToreHunomeTpus

[ToaroroBka k omnpocy
10 TeMeE JIabOpaTOPHOU PabOThI
U 3aIlMTa OTYETHBIX MaTepHa-
JIOB, TIOITOTOBKA K TECTOBOMY
KOHTPOJTIO

10

Paznen 9. Bonprammepomer-
pust

[ToaroroBka k onpocy
10 TeME JIa0OpaTOPHOM PabOTHI
Y 3al1UTa OTYCTHBIX MaTepHa-
JIOB, TIOJITOTOBKA K TECTOBOMY
KOHTPOJIIO

15

Paznen 10. Kongykromerpust

10

[ToaroroBka k onpocy
1o TemMe JabopaTopHOil paboThI
¥ 3aIIMTa OTYETHBIX MaTepHa-
JIOB, TIOJITOTOBKA K TECTOBOMY
KOHTPOJTIO

15

Paznen 11. Dnextponus u Ky-
JIOHOMETPUS

11

IToaroroBska k omnpocy
0 TeMe JIabOpaTOPHOM pabOThHI
Y 3alUTa OTYETHBIX MaTepua-
JIOB, TTOJITOTOBKA K TECTOBOMY
KOHTPOJIIO

Paznen 12. Xpomartorpaduue-
CKH€ METO/IbI aHaTH3a
12

[ToaroroBka k onpocy
1o Teme JabopaTopHOil paboThI
W 3aIIMTa OTYETHBIX MaTepHa-
JIOB, TIOJITOTOBKA K TECTOBOMY
KOHTPOJTIO

15

[TonroroBka K MPOMEXKYTOU-
HOH arTectanuu (3a4eTy / dK-

13
3aMEHY)

N3ydenune neKMOHHOTO
MaTepuala, JIMTEPaTyPHBIX
WCTOYHHKOB B COOTBETCTBHU
C TeMaTHUKOM

35,4

12,4

Hroro:

99,4

1554

6. [lepevyeHb y4eOHO-METOIUYECKOT0 00ecTeYeHUsI M0 TUCIUIITIHHE
OcHOBHAasl M IONOJIHUTEJIbHAS JIUTEpaTypa

n/ ABTOp, HAUMEHOBAHNE

T'ox u3-
JaHus

[Ipumeuanune

12




OcHoBHasi yueOHasi IuTEpaTypa

AHanuTrueckas XuMus. MeTo bl uACHTU(DHUKAIINK U OTpee-
neHus BemiecTB: ydeOnuk / M.U. bynatoB, A.A. I'anees,
A.WN. Npo6wiieB [u ap.|; noa pegakuueit JI.H. MockBuna. —
Cankr-Ilerepoypr: Jlanb, 2019. — 584 c. — ISBN 978-5-8114-

ITosmHOTEKCTOBBIM
JIOCTYIH MpU BXOJE

3217-2. — Texkcrt: AIIEKTPOHHBIH // ONEeKTPOHHO- 2019 TIO JIOTHHY U T1apo-

ouOimoreynas cucrtema «Jlamp»: [caiit]. — URL: mo*

https://e.lanbook.com/book/112067 — Pexxum noctyma: ajs

ABTOPU3. MOJIb30BATENCH.

AHanuTHdeckass XuMus. MeToIbl pa3/ieieHus! BelecTB U T'-

OpumHble MeToabl aHanu3a: ydeOnwk / A.A. I'anees, W.I.

3enkeBuy, JI.A. Kapuosa [u ap.]; nmon pemaxuueit JI.H. oNHOTEKCTORbII

MockBuna. — Cankrt-Ilerepoypr: Jlanb, 2019. — 332 c. — 2019 JOCTYII IIPH BXOZE

ISBN 978-5-8114-3394-0. — TekcT: 3MeKTpOHHBIN // DIek- TIO JIOTHHY | TIapo-

TPOHHO-OMOIMOTeYHas cucrema «Jlawp»: [caiitr]. — URL: mo*

https://e.lanbook.com/book/113899 — Pexum pocryma: s

ABTOPU3. MOJIb30BATENICH.

Bepmunun, B.M. Ananutnueckas xumwus: yueOnuk / B.W.

Bepmmmanna, W.B. Bnacosa, M.A. Hukudopora. — 3-¢ u3m.,

crep. — Cankr-Tlerep6ypr: Jlanb, 2019. — 428 c. — ISBN 978- TonHoTeKCTOBE

5-8114-4121-1. — Tekcr: dIEKTPOHHBIN /  Dnektponno- | 2019 HOGEYIL IpH BXOIE
I10 JIOTUHY U IIapo-

oubmuoreunast cucrema «Jlamp»: [cait]. — URL: io*

https://e.lanbook.com/book/115526 — Pexwum moctyma: ajist
ABTOPH3. IOJI30BATEIICH.

JlonoJiHuTeIbHAS Y4eOHasi TUTEepaTypa

AHanuTnyeckas Xumus: (GU3MKo-XUMUYECKue U (U3NYecKue
metoabl aHanuza / M.H. MoBuan, T.C. ['opbynosa, 11.11. EB-
renbeBa, P.I'. PomanoBa; MuHucTepcTBO 00pa3oBaHus U
Hayku Poccun, ®@eznepanbHOe rocylapcTBEHHOE OOJKETHOE
00pa30BaTeNIbHOE YUPEXkACHUE BBICIIEr0 MPOPECCHOHATBLHOIO
obpaszoBanusi «Ka3aHCKMII HAIMOHAIBHBIA HCCIEA0BATEINb-
CKHMH TE€XHOJOrMYecKHi yHuBepcureT». — Kasans: M3naTens-
crso KHUTY, 2013. — 236 c.: un., Tabi., cxeM. — Pexxum 1o-
cTyma: o MOATHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=259010 — buo-
auorp. B kH. — ISBN 978-5-7882-1454- 2. — TekcT : ayek-

TPOHHBIN.

2013

TloaHOTEKCTOBEIM

JIOCTYTI TIPU BXOJIE

10 JIOTUHY U TIapo-
mo*

BacunneB, B.Il. AnanuTudeckas XUMHs: Y4€OHHK IS CTY-
JIEHTOB BY30B, OOYYaIOIIMXCA MO XWMHUKO-TEXHOJIOT. CIICIH-
anpHOCTSIM / B. Il. BacuiweB. - 3-¢ u3a., crep.: B 2 KH. -
Mocksa: lpoda, 2003. - (Beicmiee oopa3zoBanue). Ku. 1: Tut-
pUMETPUYECKME U TPABUMETPUUYECKHM METOJAbl aHalu3a. -
2003. - 368 c.

2003

92

Hurosnu, UK. Kypc ananutudeckoit xumuu [Tekct]: y4eo-
auk / M.K. IlutoBuu. - 10-e m3x., crep. - Cankr-IlerepOypr;
Mocksa; Kpacnonap: Jlans, 2009. - 496 c.

2009

100

Antonesko, E.1O. MHcTpyMeHTanbHbIe METOAB! aHau3a (om-
THYECKHE M dJIeKTpoxuMuueckue) [Tekct]: yueOHOe mocodue /
E. 0. Aatonenxko, b. H. Jlpukep, A. C. Muxanes; [per.: I'.
I1. AnnponnukoBa, H. Croxko]; MwunoOpHayku Poccuu,

2011

52
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http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%95%D0%BB%D0%B5%D0%BD%D0%B0%20%D0%AE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0

VYpain. roc. necorexH. yH-T. - EkatepunOypr: YIJITY, 2011. -
98 c. : mn. - bubnuorp.: ¢. 95. - ISBN 978-5-94984-359-8

8 | AHronenko, E.}O. Ananutrueckas XuMus: Kypc JICKIUH, ja-
OOpaTOPHO-TIPAKTUYECKUX 3aHATUA M KOHTPOJBHBIX MEpO-
npustuii / E. 0. Antonenko, b. H. Jlpukep; Ypan. roc. neco- | 2013 39
TexH. yH-T. - ExarepunOypr : YI'JITY, 2013. - 108 c.: uin. -
bubnmorp.: c. 107. - ISBN 978-5-94984-449-6

*- mpesk/ie YeM IMPONTH M0 CChUIKE, HEOOXOIUMO BOMTU B CUCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEeNbHON Cpelbl oOecrneyn-
BAETCS COOTBETCTBYIOIIMMH CPEJCTBAMH HHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMBbI
Kaxapiii 00y4Jaromuiicst 00eCedeH T0CTYIOM K 3JIEKTPOHHOM OHOIMOTEYHOU CHCTEME
YIJITY (http://lib.usfeu.ru/), 3bC Uznatenscrra Jlaus http://e.lanbook.com/, DBC Yuusepcuret-
ckas oubnmoteka onnaita http://biblioclub.ru/, conepxamux u31aHUS O OCHOBHBIM HM3y4YaeMbIM
JTUCIUTUTMHAM U ¢()OPMHUPOBAHHBIX 10 COTJIACOBAHUIO C MPaBOOOIagaTesIMi yIeOHOU U y4eOHO-
METOIUYECKOM JTUTEPATYPHI.

CnpaBoyHble H HH(POPMALHOHHBIE CHCTEMbI
1. CnpaBouno-nipaBoBasi cucteMa «Koncynbrant [Lmrocy.
2. NadpopmannonHo-1paBoBoii moprain ['apant. Pexxum nocryna: http://www.garant.ru/
3. ba3a nannbix Scopus xommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccuonanbubie 6a3bl JAHHBIX

1. lndpopmMarmoHHble CUCTEMBI, OAHKU JJAHHBIX B 00JIACTH OXPaHbl OKPYKAIOLIEH Cpeibl
U IIPUPOJIONOIb30BaHus — Pexum noctyna: http://MUHIPUPOABIPO.pd

2. Undopmammonnas  cucrema «TEXHOPMATHUB». —  Pexum  jpocryna:
https://www.technormativ.ru/;

3. Hayunas snekrponHas 6ubimoreka elibrary. — Pesxxum nocryma: http://elibrary.ru/ .

4. TIporpammsl utst sxkosioroB ECOReport. — Pexxum mnoctyna: http://ecoreport.ru/;

5. Undopmannonnsie cucremsl «buopasHoobpaszue Poccum». — Pexum poctyma:
http://www.zin.ru/BioDiv/;

7. ®OH[ O1LIEHOYHBIX CPEACTB /AJIsl IPOBeAeHUsI MPOMEKYTOUHOI aTTecTAlNU
00yYaouuxcst Mo JUCIHUNJIMHE

7.1. IlepeyeHb KOMIETEHUMA ¢ yKa3aHMEM ITANOB MX (pOpMHUPOBAHUA B Mpoliecce 0CBoe-
HHsI 00pa30BaTeIbLHOI NPOrPaMMbl

DopmMupyemMble KOMIIETEHLIMU Bun u popma koHTpOIIS
OIIK-1 cnocoOGHOCTh H3y4yaTh, AHAIW3UPOBATH, UC- | [IpOMekKYTOUHBIH KOHTPO/Ib: KOH-
M0JIb30BaTh MEXAHU3Mbl XUMUUYECKUX PEAKIMUH, MPO- | TPOIbHBIC BOMPOCHI K 3a4€Ty, YK3aMEHY
HCXOOAIINX B TEXHOJOTMYECKHX IIpoleccax U OKpYy- Texkymmii KOHTPOJIb: ONPOC MO TEME
’KAIOLIEM MHPE, OCHOBBIBASCH HA 3HAHUSAX O CTPOEHMH | IA0OPATOPHOH pPaboThl M 3aIlUTa OT-
BEIIECTBA, MPUPOAEC XUMHUYECKOW CBSI3M M CBOMCTBax | YCTHBIX MAaTCPUAIOB, TCCTUPOBAHUE
Pa3IMYHBIX KJIACCOB XMMHMYECKHUX DJIIEMEHTOB, COEIU-
HEHUH, BEIIECTB U MAaTEPUATIOB
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http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BD%D1%82%D0%BE%D0%BD%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%95%D0%BB%D0%B5%D0%BD%D0%B0%20%D0%AE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0
http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/
https://www.scopus.com/
http://минприродыро.рф/
https://www.technormativ.ru/
http://elibrary.ru/
http://ecoreport.ru/
http://www.zin.ru/BioDiv/

7.2. Onucanue nMoka3aTeJieil 1 KpUTepUeB OLIEHUBAHUSI KOMIIETEeHIIH A
Ha Pa3JIHYHbIX 3TANAaX UX (OPMHUPOBAHMS, ONIMCAHUE LIKAJI OLCHUBAHUSA

K cpaue sx3aMeHa JlomyckaeTcs CTYAEHT, BBIIOJHUBILUI BCe 1a00opaTopHble pPabOThl U
3aIIUTUBLINM I10 HUM IIPEACTABICHHBIC OTYETHI.

Kpurepun ouneHMBaHUsI YCTHOIO OTBETa Ha KOHTPOJbHBbIE BOIPOCHI JK3aMeHa
(MpoMeKyTOYHBIH KOHTPOJIb (hopmupoBanus komnerenuun OIK-1).

OMIUYHO — JJaH TOJIHBIN, Pa3BEPHYTHIN OTBET HA MOCTABJICHHBIN BOIIPOC, I0KAa3aHa COBO-
KYITHOCTb OCO3HAHHBIX 3HAHUH 00 00BEKTe, JOKA3aTeIbHO PACKPBITHl OCHOBHBIE MOJIOKEHHS Te-
MBI; B OTBETE IPOCIIEKUBACTCA YETKAsl CTPYKTYPA, JJOTUYECKas MOCIEN0BATEIbHOCTD, OTPAXKAI0-
1asi CYIIHOCTh PACKPBIBAEMBIX MOHSATHHA, TEOPUH, SBICHUHA. 3HaHUE 00 00BEKTE AEMOHCTPHUPY-
eTcs Ha (poHe MOHUMAHHUSA €ro B CUCTEME JaHHON HayKU U MEXIUCLMIIIMHAPHBIX cBs3eil. OTBeT
U3JI0KEH JIUTEPATYPHBIM SI3BIKOM B TEPMUHAX HAyKH, [TOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaTh Ha YTOYHSIOIIUE BOIIPOCHI;

Xopouio — J1aH TIOJHBIA, Pa3BEPHYTHIM OTBET HA IOCTABICHHBIN BOIIPOC, IIOKA3aHO yMe-
HUE BBIJICIUTH CYILIECTBEHHBIE U HECYIECTBEHHBIE NIPU3HAKU, IPUUNHHO-CIICICTBEHHBIE CBS3H.
OTBeT 4eTKO CTPYKTYpHUPOBaH, JOTUYEH, U3JIOKEH B TePMHMHAX Hayku. OJHAKO JONYLICHbI He-
3HAYMUTENbHbIE OUIMOKM HJIM HEJOUYEThI, UCIIpaBIeHHbIe 0AaKalaBpOM C MOMOILIBIO «HABOJISIIMX)
BOIIPOCOB;

Y00871emeopumenbHo — 1aH HETIOJIHBIA OTBET, JIOTHKA U MOCIIE10BaTEIbHOCTb U3JI0KEHHS
UMEIOT CYIIECTBEHHbIC HapymeHus. [lomymieHsl rpyoble OMMOKN PU ONPEIEIIEHUH CYIIHOCTH
PAacKpbIBAEMBIX MOHITUMN, TEOPUH, SABICHUH, BCIEICTBUE HEMOHMMAaHUs OakajaaBpoM HMX cCylle-
CTBEHHBIX U HECYILIECTBEHHBIX IPU3HAKOB M CBsA3€H. B OTBETE OTCYTCTBYIOT BBIBOJBI. Y MEHUE
PAaCKpBITh KOHKPETHBIE MPOsIBIEHUsT 0000IIEHHBIX 3HAaHUN He TMoka3zaHo. PeyeBoe odopmieHue
TpeOyeT MOoNpaBoK, KOPPEKLIUH;

Hey0061emeopumenbHo CTYJeHT IEMOHCTPUPYET He3HAHHE TEOPETUUYECKUX OCHOB IIpel-
MeETa, HE yMEET JeaTh apr'yMEHTUPOBAHHbBIC BBIBOJBI U IIPUBOAMUTH IIPUMEPSHI, IOKA3bIBAET CJIa-
60e Bi1aZieHHe MOHOJIOTHYECKOH peubto, He BlIaJieeT TEPMUHOIOTHEN, IPOSIBIIIET OTCYTCTBHE JI0-
TUYHOCTH U MOCJIEI0BAaTEIbHOCTH U3JI0KEHUS, JIeJIaeT OUIMOKH, KOTOPhle HE MOXKET HCIPABUTH,
JlaXKe IPU KOPPEKLIUHU NIPENOAaBaTENIEM, OTKAa3bIBACTCS OTBEYATh HA 3aHATHUU.

Kpurtepun oneHuBaHHMs YCTHOTO OTBETAa HA KOHTPOJIbHBIC BONPOCHI 3a4yera (Mpo-
MeKYTOUHBIH KOHTPOJIb (hopmupoBanus komnerennun OIIK-1).

K cnaue 3auera nomyckaroTcs CTYIEHTBI, BBIIIOJHUBIINE BCe 1abOpaTopHble paboThl, U
OTBETUBILNE HA TECTOBBIC 3a/IaHMUS.

O1eHKY «3a4T€HO» TOJIy4aeT CTYJEeHT (MpaBUWJIbHO OTBETUBLIMIA He MeHee, ueM Ha 50%
BOIIPOCOB 3a4eTa.
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Kpurtepun oneHnBaHHMs YCTHOIO OTBeTa HA BONPOCHI 10 TeMe J1abopaTopHoi pado-

Thl U 3a1IMTA OTYETHBIX MATEPHUAJIOB (TEKYUIH KOHTPOJb ()OPMHPOBAHUA KOMIIETEHIUI
OIIK-1):

omauyno: paboTa BHINIOJIHEHA B CPOK; 0OpMIICHHE U COAep)KaTelbHas 4acTh oT4eTa 00-
pa3ioBbIe; paboTa BHINOJHEHA CAMOCTOSITENILHO; PUCYTCTBYIOT COOCTBEHHBIE 0000IIEHUS, 3a-
KIIFOYEHHS ¥ BbIBOJIbI. OOyyarouuiicss mpaBUJIbHO OTBETUJ Ha BCE BOMPOCHI MPH CAaye KOJUIO-
KBHYMa U 3aIUTE OTYETA.

Xopowio: paboTa BBINOJIHEHA B CPOK; B OPOPMIICHUU OTYETA U €0 COJAEP>KATEIbHON YacTu
HET TpyOBIX OMMOOK; paboTa BHIIIOJIHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000-
HICHUSI, 3aKII0YeHUS U BhIBOABL. O0yyaronuiicst mpu cliaye KOJUIOKBUYMa U 3alllUTe OTYeTa mpa-
BIWJIBHO OTBETUJI HAa BCE BOIPOCHI C TOMOIIBIO MIPETO1aBaTesl.

yoosnemgopumenvro: paboTa BHINIOJHEHA C HapylleHueM rpaduka; B opopmiieHUH, CO-
JiepKaTeIbHON YacTH OTYeTa €CTh HEeIOCTaTKH; paboTa BBIOJHEHA CAMOCTOSTENHHO, MPHCYT-
CTBYIOT coOcTBeHHbIe 0000mmeHuss. O0yJaromuiicsa Npu cllaye KOJJIOKBUYMa U 3alllUTe OTYeTa
OTBETHJI HE Ha BCE BOPOCHI.

HeyodogiemseopumenvHo: OoQOpMIIEHHE OT4YeTa HE COOTBETCTBYET TpPeOOBAHMSIM; OTCYT-
CTBYIOT WJIM CJI€JIaHbI HEMPaBUJIbHBIC BBIBOABI U 00001eHus. O0yJaronuics He OTBETHII Ha BO-
MPOCHI KOJUIOKBHYMA M HE CMOT 3allIUTHTh OTYET.

Kpurepun oneHuBaHusi BbINOJHEHUS 32/1aHUI B TeCTOBOH (popme (TeKyIIMH KOH-
TpoJib (popMupoBanus komnerenuuii OIK-1).

[To uToram BBITIOJHEHHUS! TECTOBBIX 3aJ[aHUI OIIEHKA MPOU3BOJIUTCS IO YETHIPEXOallib-
HOM 1mikane. [Ipy nmpaBUIBHBIX OTBETAxX Ha:

86-100% 3amaHuil — OLIEHKA «OMAUYHON,

71-85% 3aganuii — OLEHKA «XOPOULO»,

51-70% 3amaHuil — OLIEHKA «Y00871emM8OPUMENbHON,

MeHee 51% - oneHKa «Hey0061emeopumenbHo.

7.3. TunoBble KOHTPOJIbHbIE 32IaHUS] WJIH MHbIEe MAaTePHAJIbl, He00X0AUMbIe /15l OLleHKH
3HAHMH, YMeHU i, HABBIKOB H (/M) ONBITA JeATEJIbHOCTH, XaPAKTEPU3YIOLIUX ITANbI
(popMHpoBaHUsI KOMIIETEHIHI B polecce 0OCBOEHNsI 00pa30BaTeIbHOI NPOrPaMMbI

KoHTpoJibHBIE BONPOCHI K 3a4eTy (IPOMeKYyTOYHBII KOHTPOJIb)

1. ITpu kakoi KOHLIEHTPAIIMH IMIPOKCHAa aMMOHUS pacTBOp auccorurposad Ha 50 %? Paccuu-
taTh Benuuuny pH pactBopa. PK=4,75

2. BeluMcanTh akTUBHOCTh HOHOB Meiu U xj1opa B 0,02 H pacTBope XJ10pua Meau, CoJepiKalieM
0,02 Mo HUTpaTa Kajusl.

3. Paccunrars pactBOpuMOCTh (pochara CBUHIIA B T/ U HATH KOHIIeHTpauu noHoB cBuHIa (11)
U ¢pocdaT-nOHOB B HACBIILIEHHOM PacTBOPE. I1P=1,5%102

4.Yemy paBeH D TerpabopaTa HaTpuUsl B peaKkIuu:

Na,B4O7 ++ H,SO4+ 5H,0 = Na, SO4+ 4H;BO;3

. Paccunrare HOpMansHOCTB 0,2 M pactBopa AlCI3

6. Kakoit 06sem 0,1000u pactBopa HCI moiizer na tutposanue 20,00 M 0,05000 u pacTtBOpa
Na,COs

7. BeIOpaTh HHIUKATOP MO CKaYKy TUTPOBAHUS | 1O BemuuHe pH pacTBopa B 3.T. U TUTPOBa-
Hus 0,1000n pactBopa NH4OH (pK=4.75) 0.1000 # pactBopom H,SO4

8. Paccunrats niporieHTHOE conepxkanue Na,CO3 B TeXHHUECKOM 00pase, eciii Ha THTPOBAaHUE
Haeecku 0,3000 r uzpacxonosano 24,00 miu 0,2000 H pacTBOpa CEpHOM KUCIOTHI.

9. Uemy paBeH r-sKkBamBaJIeHT OMXpoMara KalHs B PeaKIMU BOCCTAHOBJICHUS €T0 J0 HOHOB
TPEXBAJIEHTHOTO XpoMma?

o1
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10. Beiopats O.-B. ManukaTop 1o BenuurnHe MOTEHIIMANa PacTBOpa B 3.T. M 110 CKaYKy TUTPOBa-
Hus 11 TutpoBanus 0,1000n aurpurta Hatpus 0,1000H cTangapTHBEIM pacTBOpOM OpomaTta
kamust. E°(BrOs/Br)=1.45B; E°(NO3/ NO,)=0.94B
a) E%¢=0.76B; 6)E";,¢=1.30 B; B) E%1¢=1.50 B; r) E%,s=1.87 B.

12. PaccunTarh HaBecKy IIaBEIEBOM KUCIOTHI, KOTOPYIO CIEAYET B3SITh B MEPHYIO KOJIOY eMKO-
cteto 500,00 mur,gyToOBI Ha TUTpOBaHuUe 25,00 M1 pacTBopa u3pacxoaosars 30,25 mi pacTBopa
nepMaHraHara Kanus, Tutp koroporo paset 0,01580 r/mn. M.m H2C,04 * 2H,0 = 126.

KoHTpoJibHBIE BONIPOCHI K IK3aMeHYy (IIPOMEKYTOYHbIH KOHTPOJIb)
«Ananutnueckas xumus 1 @XMA».

1. Pacuets! Bemuumnbl pH 111 ciaObIX KUCIOT U OCHOBaHWH. Pacuers Benmmuuasl pH aiist
CHWJIBHBIX KMCIIOT U OCHOBAaHUM.

2. Bydepnsie pactBopbl. CBoiicTBa OydepHbIx pacTBopoB. Pacuer Benmuunsl pH nist Oy-
(hepHBIX CHUCTEM.

3. PacTtBopuMOCTh U npou3BeaeHUe pacTBopuMocTtu. [IponsBenenure akTuBHoCTH. Bius-
HUE pa3IMyHbIX (PAaKTOPOB Ha PAaCTBOPUMOCTH OCaJKOB. OIHOTUIIHBIE U PA3HOTHUIIHBIE OCAIKU.
Pacuetsl pacTBOPUMOCTH 110 BEIMUYMHE MPOU3BEICHUS pACTBOPUMOCTH U HA00OPOT.

4. AktuBHOCTb. MlOHHas cuna. BausHue MOHHOM CUiIbl HA AKTUBHOCTH HOHOB. Y pPaBHEHHE
Jebas-T"rokkens.

5. OnpenesneHne KUCIIOT, OCHOBAHUS M TMAPOIM3YIOIIMXCs cosiell. CKauku TUTPOBAHUS.

6. Pacuers BenmmunHbl pH B KBUBaJIEHTHOH TOouke. BHIOOp MHAMKATOPOB ISl pa3imy-
HBIX CJIy4aeB TUTPOBaHUSI.

7. VHpukatopbl B METOJ€ KUCIOTHO-OCHOBHOI'O TUTPOBAHUS. TEOPETUUECKUE OCHOBBI
NOBEICHUS HHAMKATOPOB. OnpeeeHne OCHOBaHU, KUCIIOT U COJIEN

8. OKHCITUTEIIEHO-BOCCTAHOBUTEIBHBINA MTOTCHIIMAN. Y paBHeHHe Heprcra. BiustHue pas-
JUYHBIX (PAKTOPOB HA pPeabHbIN MOTEHIHAT CUCTEMBI.

9. Koncranta paBHOBECHs] OKHCIUTEIHHO-BOCCTAHOBUTENILHBIX peakuuii. Biusaue pas-
JUYHBIX (DAaKTOPOB Ha CKOPOCTh OKUCIIHUTEIbHO-BOCCTAHOBHUTENBHBIX pPEaKLUil. ABTOKaTalIM3.
ConpsikeHHbIE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.

10. KpuBble TUTpOBaHUS U BBHIOOP MHJIMKATOPOB B PA3JIMYHBIX METOAaX. XPOMaTOMET-
pus, logoMeTpus, nepMaHraHaTOMETPHSI, BAHAJATOMETPHS U JIp.

11. Busyanu3zanust ©HGOPMALUU C MOMOULIbIO CPEJCTB MOJArOTOBKM Mpe3eHTalni, KOH-
CTPYKTOPOB 3JIEKTPOHHBIX Y4EOHBIX MOCOOUH.

12. AprenTo- u Mepkypumerpus. Kpussle TutpoBanus. AncopOuus u okkio3us. M3o-
Mophu3zm. UHIuKaTopHI.

13. Kommiekconomerpus. XenarooOpazoBaHue. KOMIUIEKCOHBI ¢ aMUHOIOJINKAapOOHO-
BbIMH rpynnamu. Cepo- u ¢pocdopcoaepkamye KoMmiaekcoHbl. CoCcTaB M CTPYKTYpa KOMILJIEK-
coB. IHauKaTophl B KOMILIEKCOHOMETpHUH. OIpeneneHne HeI0YH03EMEIbHBIX METAIIOB.

14. OcoGennoctu u obnactu npumeHeHus. Beibop MeTona aHanM3a ¢ y4eToM KOHLEH-
TpaLUU ONpEeesieMbIX KOMIOHEHTOB, HAJIMUUS CPEACTB U3MEPEHUs, KBaTM(UKALIUH ITepcoHaa,
IIPOJIOJKUTEIIEHOCTH IIPOBEICHNS aHAIN3A.

15. OcHoBHbIE (PU3MKO-XMMUYECKHE METOJAbI aHaJN3a: ONTHYECKHE, DIEKTPOXHUMHUYE-
ckue, xpomarorpaduueckue. Knaccuduxarus u 061acTh TpUMEHEHUS.

16. OcobGeHHOCTH UCTIONB30BaHUS MTPH MTPOBEACHUU (PU3UKO-XMMHUYECKOTO aHaJIH3a.

17. CnekTp 3/IeKTPOMAarHUTHOTO M3JIy4eHUs. BiusHue IIMHBI BOJHBI Ha 3JIEKTPOHHBIE,
KoJieOaTebHbIe U BpallaTelbHbIE TEPEXOIbI.

18. 3akon byrepa-JlamGepra-bepa. [IpHauHbl OTKIOHEHWH — WCTUHHBIC, XHMHYCCKHE,
UHCTpyMeHTaJbHbIe. CrekTphl nornomeHus. OCHOBHBIE y3JIbl TPUOOPOB Il U3YUEHHUS CIIEKTPa
norsomenus. OnpeneneHne OKpalleHHbIX KOMIUIEKCOB XKelle3a, TUTaHa U JIp.

19. Hedenomerpuueckuii 1 TypOuaMMeTpUYeCKHi METOIb aHaIu3a. Y paBHeHue Panes.
O6acTh NpUMEHEHUs U U3MEPUTETbHbIE TPUOOPHI.

20. DnexTpoaHblii noTeHMan. Y paBHenue Hepuera.
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21. DnekTpoasl CpaBHEHUS — KaJIOMEJbHBIHN, XIopcepeOpsaHblii. UHAMKaTOpHBIE 3IEKTPO-
IIbl — MeTa/NIn4eckue u MeMOpanHblie. CTEKISTHHBIN 3JEKTPOJ, JEKTPOJ C KUAKUMH, TBEPIbIMU
¥ Ta309yBCTBUTEIILHBIMUA MEMOpaHaMH.

22. YcTaHOBKU JJisl MOTEHIIMOMETpPHYECKUX orpeneneHuil. [Ipsimas moreHunomeTpus,
IOTEHLIMOMETpUYECKOE TUTpoBaHue. OnpeeneHne KUCiaoT IpU COBMECTHOM IPUCYTCTBUU

23. KpuBas Tok-moreHiman. KadecTBeHHBIH M KOJWYECTBEHHBIN aHaau3. YpaBHCHHE
NnbkoBuya. OCTaTOYHBINA U MUTPALIMOHHBIN TOKH.

24. Cxema nogsporpaduueckoi yctaHOBKH. [Ipsimas monsporpadus. MeTon 106aBoK B
noJisiporpadum.

25. Amnepomerpudeckoe TutpoBanue. OcodeHHOCTH U 00J1acTh puMeHeHus. Onpene-
nenue Fe(Il), Cr (VI).

26. DIeKTpONpPOBOIHOCTh U TMOJBHUKHOCTH MOHOB. BiusHue cocTraBa pacTBopa Ha BUJ
KPUBBIX [P KOHIYKTOMETPUUECKOM THUTPOBAHUM (KOHILIEHTpALMsI, [IOCTOPOHHUE JIEKTPOJINUTHI,
TEeMIepaTypa, CTETIeHb HOHU3AIUH ).

27. Tlpsimass KOHAYKTOMETpHUs. YCTAaHOBKH Ui KOHIYKTOMETPHUECKUX OIIPEICICHUH.
VY nenbHas U S5KBUBAJICHTHASI 3JIEKTPOIPOBOIHOCTb.

28. KonaykToMeTpuiyeckoe THTPOBAaHHE HA HHM3KOW, 3BYKOBOH M BBICOKOW YacTOTax.
YcTtanoBkH 1715 u3MepeHuid. OcoOeHHOCTH METOIa.

29. 3akoHbl 2ekrponu3a. 3akoH Papanes. [loTeHIMaNBl pa3IoOXKEeHUS W TIEpeHAIPsDKe-
Hud. Beixon o Toky.

30. DnexTporpaBuaMeTpudeckuii aHanu3. [Iporeccsl, MpoXosue Ha aHOAE U KaToe.

31. Kynonomerpus. IloTeHmmocraTiueckas U TaJbBaHOCTaTHUECKas KYJIOHOMETPHS.
Oco0eHHOCTH U TPUMEHUMOCTh METO/1a aHAJN3a.

32. TeopeTnueckrue OCHOBBI XpomaTorpaduueckux Meto10B. Teopust Maptuna - CUHTK.
Kunernueckas teopus. Kinaccuduxanus MeronoB xpomarorpaguu — ra3opast, Ta30KUAKOCTHAs,
OyMaxxHasi, TOHKOCIIOIHas, HOHOOOMEHHaAI.

33. OcHOBHBIE Y31bI PUOOPOB ISl ONPEACTCHUS KaYeCTBEHHOTO M KOJMYECTBEHHOTO
COCTaBa BEUIECTB U X CMECEH.

34. Nonoobmennass xpomarorpadus. TUITbI HOHOOOMEHHUKOB. KaTHOHUTBI, aHHOHUTHI,
amdonutel. CraTuueckasi, JMHaMUYecKasl U MOJIHas TuHaMHu4yeckass oObeMHble eMKkocTH. Ompe-
JIJIEHNE I1IE€JI0YHO3EMENIbHBIX METAJIJIOB M0 METO/AY 3aMEIIEHHUsl, CMECH YKCYCHOW KHCJIOTHI U
alerarta HaTpHsl.

@®parMeHT TeCTOBbIX 3aaHUH (TEKyLUHMA KOHTPOJIb)

1. Ot kakux U3 MepeuncIeHHbIX (PaKTOPOB 3aBUCUT KOI(DPUIIMEHT aKTUBHOCTH?

1. Or pa3mepa noHa;

2. OT KOHIEHTPAIIUU PACTBOPA;

3. OT KOHCTaHTBI PAaBHOBECHS;

4. OT TUMa peakium.
2. Kak BisieT 0JTHOMMEHHBIN HOH Ha paCTBOPUMOCTB Ocaika?

1. VYBenuuusaer;

2. YMeHbIIaeT;

3. He Bnuser;

4. U3menser.
3. Beruucnuts pH 0,01 M pacTBOpa ruipoKcuaa HaTpust

1. 2;
2. 4;
3. 8;
4, 12.

4. Jlnsa ompenesieHus CoJiep:KaHus ATHUIIOBOTO CIIUPTa B KpoBU IpoOy maccoit 1,0 r moakucaumm
a30THOM kucaoTol u nodasunu 25,00 M 0,02 H pacTBopa 6Guxpomara Kanus (3TaHOT OKUCIUIICS
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JI0 YKCYCHOM KHUCIIOTHI). MI30BITOK OMXpoMarta Kaius OTTUTPOBAIN HOTOMETPHUYECKH, 3aTPATUB
22,25 mi 0,02 1 THOCYNIBGaTa HATPHs. BRUUCINTH KOHIIEHTPAITUIO STaHOJIA B KPOBH (MTI/1):

1. 0,633;

2.0,317,

3. 0,160;

4.1,26.
5. Kaxk Biuser 3apa1 noHa Ha K03()(HUITUEHT aKTUBHOCTH?

1. U3menser;

2. He Bnuser;

3. YBennuuBaer;

4. YMeHbIIaET.
6. Uro sBnsercs kpurepueM ooparumoctu OBP?

1. PeanbHBIM TOTEHIMAII CHCTEMBI,

2. koHcTaHTa paBHOBecus OBP;

3. Pa3HOCTh NOTEHIIMAJIOB IBYX CUCTEM PEArupyroLINX BELIECTB,;

4. OTHOILIEHNE KOHIICHTPAIMI pearupyonuux BemecTs.
7. Paccuntath pH B MOMEHT 3KBHBaJIEeHTHOCTHU B x01€ TuTpoBanus 0,10 M pactBopa kapOoHara
narpus 0,10 M pactBopoM cosstHoi KUCITOThI (PK,c0s=6,35).

1. 3,675;

2.6,350;

3.9,675;

4.10,675.
8. Uto Takoe noHHas cuiia?

1. OT1o cuna Ban-nep-Baannbca;

2. 910 pabora Mex(pa3zHOTrO MPOTUBOICUCTBHS,

3. D10 cuila 3IeKTPOCTaTHUECKOr0 OTTAIKUBAHUS;

4. D10 cuia, 1elcTBYOMast Ha 000JI0UYKU MPOTUBOIIOJIOKHO 3apSKEHHBIX HOHOB.
9. Kakyro Maccy nepmaHrasnara Kajnusi HaJo B3sATh 1 npurorosierus 500,00 mi pactBopa ¢
tutpoM 1o xeneszy 0,005432 r/mn?

1.0,75;

2.1,50;

3. 2,25;

4. 3,00.
10. [lo xakoro oobema cienyet pazdasuts 500,00 mi 0,1 H pacTBopa Ouxpomata Kajusi, 4TOObI
MOJIYYUTh PAcTBOP ¢ TUTpoM 110 xene3y 0,00500 r/mn?

1. 560;

2. 880;

3.1120;

4. 1680.

Bonpocel, BBIHOCMMbIE HA KOJJIOKBUYM (YCTHBIH OIPOC) K J1adopaTopHOi padoTte
(pparmenT no Teme «ONTHYECKHE METOAbI AHATN32))

YeM 00yci10BI€HO HECOOII0IEHE OCHOBHOT'O 3aKOHA CBETOIOTJIOMIEHUS ?

Kak ocyiecTnisiercs MOHOXpOMaTH3alus cBeTa B POTOKOIOpUMETpax?

Yro Takoe onTuyecKas IIOTHOCTH?

Yem o0yciioBiIeHa OKpacka pacTBOPOB B BUAMMOM 00JIaCTH CIIEKTpa U3TydeHHUs?

KakoBo cooTHOIIEHHE MEXIY pa3MepOM YacTHIl TUCIEPCHOM (a3bl U ATUHON BOJHBI B
HeeToMeTpUYeCcKOM aHamu3e?

6. IIpoby crounoit Bomel 10,00 M comepxkameii AsO4>, pa3GaBuIn B MEpHOH KoI6e Ha
250,00 mn. K anukBoTHO# yacTtu pactBopa 5,00 ma npubasmiu 3,00 M1 pacTBopa peak-
TUBAa U pazbaBmwin B MepHOH koi0e Ha 100,00 mi. Ilocne konopuMeTpupoBaHUs MOTY-

agbrwbnE
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YEHHOI'0 pacTBOpA OINPEIETUIN COAECPKAHUE AsO,%, pasuoe 0,022 wmr/n. Paccuuraiite
COJIepKaHUE MBIIIbsIKa B CTOYHOM Bojie (B MT/J).

7.4. CooTBeTCTBHE 0AJILHON MIKAJIBI OIIEHOK H YPOBHEH c()OPMUPOBAHHBIX KOMIETEHIUH

YposeHs chopmu-
POBaHHBIX KOMITE- Omnenka [NosicHeHus
TEHIIUH

TeopeTnueckoe cojliepkaHue Kypca OCBOEHO IOJI-
HOCTBIO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoOil 0o0y4deHus
yueOHbI€ 33/1aHUS BBIIOJIHEHBI.

OOyyaromuiics ~ I€MOHCTPUPYET  CIIOCOOHOCTH
IPUMEHATh B NMPO(ECCHOHANBHON AEATEIbHOCTH XUMHU-
YECKHUE U MHCTPYMEHTAJIbHBIE METO/bl aHAIN3a ISl KOH-
TPOJISl KA4ECTBEHHOIO M KOJIMYECTBEHHOI'O COCTaBa Be-
HIECTB, CIIOCOOEH CaMOCTOSITEIBHO OCYIIECTBIIATh aHATIN3
MHOTOKOMIIOHEHTHBIX CHCTEM, IMPOBOJUTH TEOpPETUYE-
CKHE M SKCIIEPUMEHTAJIbHBIE UCCIIECIOBAHUSI.

Bricokuii OTJINYHO

Teoperndeckoe conep)kaHHe Kypca OCBOCHO IIOJI-
HOCTBIO, BCE MPEAYCMOTPEHHBIE MPOrpaMMON OO0Yy4eHHs
y‘-Ie6HI)I€ 3aJaHusl BBIIIOJIHCEHBI C HE3HAYUTCJIBHBIMU 3a-
MEYaHUSAMH.

OOyyatomuiicss cnocoOeH MpPUHMMATh y4acTHE B
ba3oBbrii XOpOIIO XMMHUYECKHX U MHCTPYMEHTAIBHBIX METO/Ibl aHAIH3a IPH
KOHTPOJIE KAa4eCTBEHHOTO M KOJHMYECTBEHHOIO COCTaBa
BEILIECTB, OCYLIECTBISATh AHAJIM3 MHOTOKOMIIOHEHTHBIX
CUCTEM, MPOBOAUTL TCOPECTUUCCKHUEC U DSKCIICPHMCHTAJIb-
HBIE UCCIICIOBAHUS, UCTIOIB30BaTh MOTYYCHHBIC 3HAHUS U
yMeHUs B MPoheCcCHOHATBHOM eI TEIIbHOCTH.

Teopernueckoe cojepx)aHue Kypca OCBOECHO Ya-
CTUYHO, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOit
o0ydeHus yueOHBIX 3aJJaHHI BBIIIOJIHEHO, B HUX UMEIOTCS
OIINOKHU.

OO0yyaronuiicss MOKET MOJA PYKOBOJCTBOM IMPOBO-
JIUTH aHaJIN3 MHOTOKOMIIOHEHTHBIX CHCTEM, 3HAET XUMHU-
YECKHUE U MHCTPYMEHTAJIbHbIE METOAbl aHATN3a JJIs1 KOH-
TPOJII KAa4eCTBEHHOTO M KOJIMYECTBEHHOI'O COCTaBa Be-
IIECTB.

YIIOBJIETBOPH-

IToporossiii
TEJIBHO

Teopernueckoe coaep)KaHUE Kypca HE OCBOEHO,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrPaMMO 00yUEeHHUSI
y4eOHBIX 3aJaHui JTUOO HE BBIMTOJHEHBI, TUO0 COAepIKaAT
rpyOble OMIMOKY; JOMOTHUTENbHAS CaMOCTOsITeNIbHAS pa-
0oTa HajJ MaTrepuajoM He TpHUBeia K KakoMy-JIHOO 3Ha-
YUTETFHOMY MOBBIIIEHUIO KAa4eCTBA BBIOJHEHUS Yy4eO-
HBIX 3aJJaHUH.

OOyyaromuiics He BIIaJieeT XUMHUYECKUMHU U HH-
CTPYMEHTAJILHBIMH METOJIaMU aHAJN3a JIIT KOHTPOJIS Ka-
YSCTBEHHOT'O M KOJIMYECTBEHHOI'O COCTaBa BEIECTB, HE
CIIOCOOCH CaMOCTOSITEITbHO OCYIIECTBIISATh aHAIU3 MHO-
TOKOMITOHEHTHBIX CHUCTEM, HE MOXET MPOBOJIUTH TEOpe-
TUYECKUE W JKCIICPUMEHTAILHBIC HCCIICIOBAHUS U TIPH-
MEHSTh MOJTYYCHHbIE 3HaHUS B MPOGECCHOHATBHOU Jesl-
TEJILHOCTH

HCYOOBJICTBO-
PUATCIBEHO

Huskuit
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8. MeToauyeckue yKazaHus 1Jisl CAMOCTOSITEILHOI padoThl 00y4aroIMXCsH

CamocTtosTenbHas paboTa CrOCOOCTBYET 3aKpEIUVICHHIO HaBBIKOB pabOThI ¢ y4yeOHOU U
HAy4YHOW JINTEPATypOil, OCMBICIICHUIO U 3aKpPEIJICHUIO TEOPETUUECKOI0 Marepuaga M AKCIEepH-
MEHTAJIbHBIX HAaBBIKOB IO BJIAJICHUIO METOJaMH MaTEMaTHUYeCKOro MOJCIUPOBAHMS W aHaIn3a
IIPH MOUCKE WH(HOPMAIIMHU TI0 aHATN3y MHOTOKOMITOHEHTHBIX CMECEi, COBPEMEHHBIMH METOIaMHU
IUTAHUPOBAHUS U 00pabOTKU HKCIEPUMEHTAIbHBIX JTAHHBIX, aHAJM30M PE3yJIbTaTOB HCCIEI0Ba-
HUU 715 IPOBEACHHSI XUMHKO-TEXHOJIOTHIECKUX MTPOIIECCOB.

CamocTtosTenbHas paboTa BBINOJIHIETCS BO BHEAYAUTOPHOE (ayAUTOPHOE) BpeMs IO 3aj1a-
HUIO ¥ TP METOJMYECKOM PYKOBOJICTBE MPENOAaBatTelis, HO 03 ero HEeMoCPEACTBEHHOTO yda-
CTUs (TP YaCTUYHOM HEMOCPEACTBEHHOM Y4YacTHH MPENoJiaBaTelsi, OCTABISIONIEM BEIYILYIO
pOJIb B KOHTPOJIE 3a pabOTO# CTYyJICHTOB).

Dopmvl camocmoamenvrou pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIIOYAIOT B CEOs:

- u3y4yeHHe y4eOHOW, HAy9HOW M METOJMYECKON JINTEPaTyphl, MATEPUATIOB TIEPHOIH-
YeCKUX M3/IaHHi C PUBIICYCHUEM SJIEKTPOHHBIX CPEACTB OUIMATBHON, CTATUCTHYECKOM, TepUOIU-
YECKOM M Hay4HON MH(POpMaLHH;

B npouiecce nzydenus: AUCUUIUIMHB «AHATUTUYECKAs] XUMUS U PU3UKO-XUMUYECKUE Me-
TOJIBI aHanmu3a» OakanmaBpamu HampasieHus 18.03.02 «DHepro- m pecypcocOeperaroniie mpo-
[ECChl B XUMUYECKON TEXHOJOTUHU, He(QTEXUMHUHU U OMOTEXHOJOTUNY) OCHOBHbIMU GUOAMU CAMO-
cmosamenvbHou pabomul SIBISIFOTCSL:

a MOJrOTOBKA K ayJIMTOPHBIM 3aHATHAM (JICKIMSIM U JTAOOPATOPHBIM 3aHATHIM) H
BBITIOJTHCHHUE COOTBCTCTBYHOIIUX 3aI[aHI/H\/JI;

a caMoCTosTeNIbHAsE paboTa Hal OTJCIbHBIMUA TEMaMH yIeOHOM AUCIUITIMHBI B COOT-
BCTCTBHUU C y‘IC6HO'T€MaTI/ILIeCKI/IM IIJTaHOM,

a BBINTOJTHEHUE TECTOBBIX 3aaHUM;

0 MOJITOTOBKA K 3a4eTy / IK3aMEHY.

CamocCTOsITeIbHOE BBITIOIHEHHUE Mecnosblx 3a0aHuil TI0 BCEM pazJieNiaM TUCIUILTUHBI cop-
MUPOBaHbBI B PoH/Ie O11eHOUHBIX cpencTB (POC)
JlaHHBIE TECTHI MOTYT UCIOIb30BaThCS:

—  IpernojaaBaTesiMU i IPOBEPKU 3HAHUM B KauecTBE (POPMBbI IPOMEKYTOUYHOTO KOH-
TPOJIA Ha TAOOPATOPHBIX U JIEKLIMOHHBIX 3aHATHSAX;

—  JUIs IPOBEPKHU OCTATOYHBIX 3HAHWW CTYACHTOB, M3YYHBIINX JAHHBIN KypC.

Tecmoevie 3a0anus1 pacCUNTaHbl HA CAMOCTOSTEIbHYIO PabOTy 0€3 UCIOIb30BaHUs BCIIOMO-
rarelibHbIX MaTeprasaoB. To ecTh MpH MX BBHIIOJHEHUH HE CIIEAYET MOJIb30BaThCs yUeOHOU U APYTU-
MU BHUJIaMU JIUTEPATYPBL.

I[J'[f[ BBITIOJIHEHHUS TECTOBOI'O 3alaHus, ITPEKIAC BCCTO, CJICAYCT BHUMATCIILHO MMPOYNUTATh 110~
cTaBlIeHHBIN Bompoc. [lociie 03HaKOMIIEHUS C BOIIPOCOM CIIEAYET MPUCTYIATh K IMPOYTCHUIO NIPE-
Jlara€MbIX BapUAaHTOB OTBCTA. H€O6XOI[I/IMO MMPOYNTATh BCC BAPHUAHTBLI U B KAYCCTBC OTBETA CICAYCT
BBIOpaTh HHIEKC (LU(ppOBOE 0003HAUEHHE), COOTBETCTBYIOIINI PaBUIBHOMY OTBETY.

Ha BrImrostHenme Tecra OTBOAUTCA OIrpaHUYICHHOC BPEMHI. OnHo MOXKeET BapbUPOBATHLCA B 3aBU-
CHMOCTH OT YPOBHSI TECTUPYEMBIX, CJIOXKHOCTH U 0O0beMa TecTa. Kak rmpaBuiio, BpeMsl BHIIOIHEHUS
TECTOBOTO 3aJJaHHs OIPENENAETCS U3 pacyera | MUHyTa Ha OAMH TEOPETUUECKUHN BOIpOC U 15 mu-
HYT Ha PAaCYETHYIO 3a/1a4y.

ConeprxaHue TECTOB IO JTUCIMITIIMHE OPUEHTUPOBAHO Ha MOJTOTOBKY OakaiaBpoB IO OC-
HOBHBIM BOIIpOCaM Kypca. YpPOBEHb BBIIOJHEHHS TECTa MO3BOJIAET MPENOAaBaTeNsIM CYIUTh O
X0JIe CaMOCTOSITEIILHOM padOThl 0aKaTaBpOB B MEKCECCHOHHBIN MEPHOJ U O CTENICHU UX MOJro-
TOBKH K 9K3aMEHY.

Omnpoc 1o Teme 1a60paTopHOI pabOThI U 3aIIUTA OTYETHBIX MATEPUAJIOB BKIKOYAET!

1. Teopernueckoe 0OOCHOBAHKE UCIIOIB3yEMOIO METOIA aHATH33,;

2. METOIOJIOrUs M METO/IMKA BBIIOIHEHHUS 1Ja00paTopHON paboThI;

3. 00CyKaeHHe MOTyYeHHBIX PE3YJIbTATOB,;
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4. BBIBOABI 10 TPOJICNIAHHOM paboTe 1 0OCY>KIeHHE BOZMOKHOCTH UCTIONIB30BAHUS METOIA.

9. IlepeueHb MHGPOPMAIMOHHBIX TEXHOJIOTHi{, HCIIO0JIb3YyeMbIX
NPH OCYIECTBJECHUH 00Pa30BaTeILHOIO Npouecca Mo JUCHHUILIHHE

s ycnemHoro oBlaAeHHs NUCHUIUIMHON HMCIONB3YIOTCS Cleayloue uHpopMalu-
OHHBIE TEXHOJIOTHH O0yUYCHHS:

e [lpu mpoBeneHHH JNEKIHUI HCIONB3YIOTCA MPE3EHTAMU MaTepuajia B IporpaMme
Microsoft Office (PowerPoint), Bbixox Ha npOPECCHOHATBHBIE CAMTHI, HCIIOJIb30BAHUEC
BUJICOMATEPHUAIOB PA3IUYHBIX UHTEPHET-PECYPCOB.

e JlaboparopHble 3aHATUS MO JUCIHUIUIMHE TPOBOAATCS B CIEHUATU3UPOBAHHON
yuebHol aynutopuu - Jlaboparopusi aHaIUTHUYECKON XMMHUU U (PU3UKO-XMUMHUYECKUX METO/0B
aHaJIM3a.

JlaGoparopHble 3aHATHS MO AUCIHUILTUHE MPOBOJAATCS C MCIOJIb30BAHUE PA3TUYHOIO Ja-
OoparopHoro obopynoBanus. Ha 3aHATHN 00y4aronuiicsi 3HAKOMHUTCS C XUMUYCCKUMH U (HU3H-
KO-XMMHUYECKUMHU METOJaMU aHalln3a 00BEKTOB OKpYXKarollel cpebl, paboToil U yCTPOMCTBOM.
[TproOpeTaeT HABBIKK BBIMTOJIHEHUS AaHAJTN30B XUMHUYCCKHMH ¥ HHCTPYMEHTAILHBIMH METOIaMHU
(B3BELIMBAHUE HA aHAJUTHYECKUX BECaX, TUTPOBAHHE >KUIKUX CMECEH, BBIOJHEHHE aHAIW3a
MYTHBIX ¥ OKPAIIEHHBIX PACTBOPOB C TIOMOIIBIO HHCTPYMEHTAILHBIX METO/OB, aHATTN3 TBEPIBIX
1 Ta3000pa3HbBIX MPOAYKTOB).

B nmporecce wu3ydeHWS AWCHMILIMHBI YYCOHBIMH IEJISIMH  SIBIISIFOTCS TEPBUYHOC
BOCTIpUATHE Yy4yeOHOW UHGPOPMAlMM O TEOPEeTUYECKHMX OCHOBAX M MPUHLMUIAX pabOThl ¢
JUTEPATYpoO M METOAMKAMM aHalu3a, o0pabOoTKa SKCIEPUMEHTAIBHBIX JaHHBIX METOJaMU
MaTeMaTHUYeCKON CTATUCTHKU HUX YCBOCHHE M OcBoeHHe. llocpencTBOM HCIONBb30BaHMS ITHX
UHTEJUICKTYaJbHBIX ~yYMEHHH JOCTHTAOTCS YCIEIIHOE OCBOCHHE KYPCOB  (PH3MUECKOI,
OpraHMYECKONM H KOJUIOMJHOM XWUMHUH, BBINOJNHSETCS HCCIEA0BaTeNbCcKas pabora mpu
MOATOTOBKE BBIITYCKHON KBAIM(PUKALIMOHHON pabOTHI.

Jnst TOCTMXKEHUS 3TUX 1eNel MCTOIb3YIOTCS B OCHOBHOM TPAIUIIMOHHBIE HHpOpMa-
THUBHO-Pa3BUBAIOIINE TEXHOJIOTUN O0YUYCHHUS C YIETOM Pa3IMYHOTO COYETAaHHs MMAaCCUBHBIX (hopMm
(7exus, 1abopaTopHOE 3aHITHE, KOHCYIbTAIIMSI, CAMOCTOSITENIbHAsA paboTa).

YHuBepcuter oOecredeH HEOOXOAWMBIM KOMITIEKTOM JIMIIEH3MOHHOTO MPOTPAMMHOTO
o0ecreyeHus:

e  CeMeHCTBO KOMMEPYECKHUX OTIEPAIIMOHHBIX cucTeM cemeiicTBa Microsoft Windows;

e oducHbIl naker npuioxxkenut Microsoft Office;

e MporpamMMHasl CUCTeMa JUIsl OOHAPY>KEHUS TEKCTOBBIX 3aMMCTBOBAaHWUN B YYCOHBIX W
Hay4yHBIX paboTax «AHTuIUIaruat.BY3»y;

o I[Byx- nu TpéXMepHaH CUCTCMA aBTOMaTI/BI/IpOBaHHOFO HpOCKTI/IpOBaHI/IH nu Ilep‘l(?HI/IH
AutoCAD.

10. Onucanune MaTepuaJIbLHO-TEXHHYECKOH 0a3bl, HEOOX0AUMOIi 1JI1 OCyIIeCTBJIEHHUS
00pa3oBaTeILHOIO NMpoIecca mo AUCHUIINHE

Peanuzanus yueGHOro nporiecca OCyIEeCcTBISIETCS B CIIEHUANBHBIX YUYEOHBIX ayJUTOPHUSIX
YHHUBEPCHUTETA JUIS IPOBEJICHUS 3aHATUH JIGKIIMOHHOTO TUIA, JJAOOPAaTOPHBIX 3aHATUH, TPYyIMIO-
BbIX M HWHIMBUAYAJIbHBIX KOHCYJIbTAIMM, TEKYIIErOo KOHTPOJS U MPOMEXKYTOUHOW aTTeCTaluu.
Bce aynutopun yKOMIUIEKTOBAHBI CIELUATU3UPOBAHHONW MeOEIbI0 M TEXHUYECKUMH CPEJICTBA-
MU OOy4YeHMs, CAYXAIIUMM Ul MpeicTaBieHus] yueOHoW mHpopManuu OONBIION ayIuTOpUU.
[Tpu HeoOXoaMMOCTH OOyUarOIIMMCS MpeIaraloTcs Habopbl JEMOHCTPAIMOHHOTO 000pya0Ba-
HUS ¥ y4eOHO-HaIJISIHBIX TOCOOMi, oOecreurBaroife TeMaTH4eCK1e LTIOCTPAIIH.

CamocrosTenbHas paboTa 00y4JaroIIMXCsl BBIOTHACTCS B CHIEIMATU3UPOBAHHOMN ayAUTO-
puH, KoTopasi 00opyaoBaHa y4eOHOIl MeOenblo, KOMIBbIOTEPHONH TEXHUKOW C BO3MOXKHOCTBIO
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noJKItoueHus Kk cetu «MHTepHEeT» U 00ecledeHneM JI0CTyIa B 3JIEKTPOHHYIO WH(OPMAIIMOHHO-
obpasoBarenbhyto cpeny YIJITY.

EcTth momemienue Ay XpaHeHUs U MPOPIIAKTHYECKOTO 00CTYKHUBaHUS yueOHOTO 000-
PYAOBaHMUSL.

TpeOoBaHusl K ayAUTOPUSIM

HanmeHoBaHue crieluagbHBIX MOMEIEHUH
1 TIOMETEHUN JJIS1 CAMOCTOSITETIHHOM PabOTHI

OcCHAaIIEHHOCTD CIIEIHAILHBIX MOMEILECHHI
¥ TIOMETIEHHH JJIS1 CAMOCTOSITEITBHOM PabOTHI

[Tomenienue 1sl JIEKLUUOHHBIX 3aHITHUM,
IPYNIOBBIX W WHAWBHIYaJbHBIX KOH-
CyJIbTAllMM, TEKYIIEW U IPOMEXYTOY-
HOU aTTecTaluu.

VYueOHast ayauTopusi Ul IPOBEICHUS 3aHs-
TUH JIEKLMOHHOIO THUIA, 3aHATUN CEeMUHap-
CKOI'0 TuIla, r'pynIoBbIX W HHIAUWBHUAYAJIbHBIX
KOHCYJIbTAllMi, TEKYIIEero KOHTPOJSA M Ipo-
MEKYTOYHOM aTTeCTalluM, OCHAIEHHAs CTO-
JAMHU U CTYJIbSIMH.

IlepenocHsle:

-JIEMOHCTpAIIMOHHOE MYJIbTUMeIuitHOe 000-
pylaoBaHue (HOYTOYK, SKpaH, IPOEKTOD);

- KOMIUIEKT JIEKTPOHHBIX YUe€OHO-HAIIIAIHbBIX

MarepuasioB  (mpe3eHtranuii) Ha  duen-
HOCHUTEIISIX, 00CCIICUNBAIONINX TEMATHYCCKHE
WILTIOCTPAITHH.

[Tomerenne Ay 1a0OpaTOPHBIX 3aHs-
TUN

YueOunas nabopatopus (JIaboparopus ananu-
tryeckor xumu 1 DXMA) nist mpoBeIeHUS
71a00paTOPHBIX 3aHATUH, OCHAILEHHAas J1abo-
pPaTOPHBIMU CTOJIAMH M CTYJBSIMH, CIIEHYIO-
M obopynoBanuem: 2MII — 1 wt., ¢oro-
kosopumerp KOK-3MII — 1 ., ¢poTokono-
pumerp K®-77 — 1 mr., doTtokonopumerp
®DOK-56 — 2 mT., yHUBEpCaJIbHBIH MOHOMEP
OB-74 — 1 wr., nonomepsl pH510 — 3 1.,
nonomepsl PITY — 2 wT., cymmnpHbIi mkad —
] mT., KOHOYKTOMETp — 4 IUT., KYJOHOMETP
UIIT — 2 wr., yctanoBka AT1 — 4 mr., cy-
MUIBHBIN mKad — 1 mr., 1abopaTopHble MpU-
CTaBHBIE CTOJIBI — 2 MIT., BBITSDKHBIC MTKAPBI —
3 wrT.

[Tomemienust 111 CaMOCTOSTENBHON pa-
00TBI

[Tomemenue sl CaMOCTOSITENBHON pPabOTHI
00ydJaronuxcsi, OCHaIIEHHOE CTOJIAMHU U CTY-
JBSIMU; KOMITBIOTEPHON TEXHUKOU C BO3MOXK-
HOCTBIO ITOAKJIKOYCHUA K CETU ((I/IHTepHeT)) nu
JOCTYTIOM K 3JIEKTPOHHOW MH(OPMAIIMOHHOM
obpazoBarenbHol cpeae YIJITY.

[Tomemenne g xpaHeHuss U Hpodu-
JAKTHYECKOTO 00CTYKHBaHUSA Y4eOHOTO
000opyI0BaHUS

Pacxonnpie mMaTepuanbl 1 peMOHTa U 00-
CIIY’>KMBaHHS TEXHUKU.

Mecta st XpaHeHUsT 000pYAOBaHUS, XUMHU-
KaTOB.
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