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1. O01mue moj10KeHu s

JUCHUIINHA «AHAJUTHYECKAs] XUMHUS U (PU3NKO-XHMHYECKHE METOAbl aHAJIN32a»
OTHOCHUTCS K 0a30BOI YacTH y4eOHOTro IUIaHa, BXOSIIEro B COCTaB 00pa30BaTEIbHON MpOrpam-
MBI BeIciiero oopazoBanus 19.03.01 buorexnonorus (npoduis — [IpoMeiniuieHHas OGUOTEXHOIO-
THs).

HopMmaTtuBHO-MeTonueckoi 6a3oit st pa3paboTku paboyeil mporpaMMbl y9eOHOM Juc-
UIUIMHBI «AHANUTHYECKAs XUMHUS U (PU3UKO-XMMHUECKHE METO/IbI aHATH3a)» SBIISIOTCS:

o @enepanbHblil 3ak0H «O0 oOpazoBanuu B Poccuiickoit denepaunn», yTBEp:KIASHHBIN
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o Ilpuka3 Munobpuayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep»AeHUU MOpSAKA
OpraHM3alil U OCYIIECTBJICHUS O0pa30BaTEIbHOU NEATEIbHOCTH MO 00pa3oBaTENIbHBIM IPO-
rpaMmaM BbICIIero 0oOpa3oBaHUsS - MporpaMmaM OakaiaBpHara, MporpaMmaM CIIEHUAINUTETa,
porpaMMaM MarucTparypsbl.

o ®enepasbHBIN TOCYIaPCTBEHHBIA 00Pa30BaTEIbHBIA CTAHIAPT BBICIIETO 00pa30BaHUS
(®I'OC BO) noaroroku 6akanaBpoB mo HampasieHuto 19.03.01 buorexnonorus, yTBepxa&H-
HBIN TipuKazoM MuHucTepcTBOM 0Opa3oBanus 1 Hayku PD ot 11.03.2015 Ne 193;

e VYyeOHbIe TUIaHBI 00Pa30BaTEIHHON MPOTPaMMBbI BBICIIETO 00pa30BaHMs HAMIPABIICHUS
19.03.01 — buorexnonorus (npoduiab — [IpombllieHHass OMOTEXHOIOTHS), MTOATOTOBKMA Oaka-
JIaBPOB 10 OYHOW U 3a04HOM (hopMaM oOyueHusi, onoOpeHHbId YueHsiM coBeToM YIJITY (mpo-
tokoia No2 ot 25.02.2020) u yrBepx)aeHHbIN pektopom YIJITY (25.02.2020).

O6yuenne no obpazoparenbHor 19.03.01 — buorexnomnorus (npoduns — [IpomeinuieH-
Hast OMOTEXHOJIOTHSI) OCYIIECTBISICTCS] HA PYCCKOM SI3bIKE.

2. [lepeveHb MJIAHMPYEMBIX Pe3yJIbLTATOB 00yYeHHs MO TUCIHUILIAHE, COOTHECEHHBIX
¢ IJIAHUPYEeMbIMHU pe3yJIbTaTAMH 0CBOEHUsI 00pa30BaTeIbHOM NMPOrpaMMbl

[TnanupyeMbIMH pe3yinbTaTaMu OOy4YeHMs MO JAUCLUIUIMHE SIBIISIOTCS 3HAHUS, YMEHUS,
BJIQ/ICHUS W/UIU OTIBIT 1€ATEIbHOCTH, XapaKTEPU3YIOIIUE ITAIbl/ypOBHU (POPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBaroIe JOCTHKEHNE TNIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS 00pa3oBaTelb-
HOM IIPOrpaMMBI B LIEJIOM.

Leab ocBOeHHs TMCHUIIMHBI — (GOPMHUPOBaHUE Y OyAyIIuX OakanaBpoB OCHOB MpUMe-
HEHUS B NMPOPECCHOHATBHON AESITEIbHOCTH 3HaHUN B 00JIACTH aHAJIMTUYECKOW XUMHUU U PU3U-
KO-XMMHMUYECKUX METOJIOB aHAJIM3a Pa3INYHbIX 00BEKTOB OKpYXarolleil cpelpl Ipu MPOBEJCHUN
yueOHBIX, UCCIIEI0BATENbCKUX MTPOU3BOJCTBEHHBIX padoT.

3agauu AMCHMILINHBI:

— O3HAKOMWTH C ONTHMAJIBHBIMU CPEICTBAMM M METOJAMHU aHAJIW3a MPUPOJIHBIX M IPO-
MBIIJIEHHBIX MAaTEPUAJIOB, CTOYHBIX BOJ, BO3AYLIHON CPE/IbI;

— BbIpa0OTaTh HABBIKM KAUYECTBEHHOTO M KOJMYECTBEHHOI'O aHAJIM3a C MPUMEHEHUEM XH-
MHUYECKUX U PU3UKO-XMMUYECKHX METO/IOB;

— HAYYUTh POBOANTH PacUeThl KOHIIEHTPALIMA PACTBOPOB PA3JINYHBIX COCINHEHUH, OIpe-
JIeJIATh U3MEHEHHS KOHLEHTPALUH IIPU IPOTEKAHUN XUMUYECKUX PEAKIUH.

IIponecc m3yyeHnsi TUCHUILVIMHBI HaNpaBJeH Ha GopMHPOBaHMe ciaeaylOLeH o0me-
npodeccCuoHATIBLHOH KOMIIETeHINH:

OIIK-2 criocoOHOCTH HCIIONB30BaTh MaTeMaTHYeCKue, pU3ndeckue, Pu3NKo-XuMHUECKUE,
XUMHUYECKHE METO/IbI JIIsl pelIeHUs 3a/1a4 MPOPECCUOHATBHON eI TeTbHOCTH.

B pesyabTare n3y4eHus JMCHUIIIMHBI 00YYAIOIIMICS 10JIZKEeH:

3HATH:

— OCHOBHBIE 3aKOHBI XUMUYECKUX, (PU3NUECKUX U (PU3MKO-XHUMHUYECKUX METO/OB Ul pac-
yeTa BeNMYMHBI pH CHIIBHBIX U CIaOBIX AIEKTPOIUTOB, OYPEPHBIX PaCTBOPOB M WX CBOWCTBA,
BIIMSIHUE MOHHOM CUJIBI Ha aKTUBHOCTH MOHOB, pacueTsl pacrBopumoctu, IIP, BecoBoro conep-
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JKaHUs, MACCOBOM [OJIM, KOHLCHTPALMK IIPU IPUTOTOBIECHUU U COAECPKAaHUM BELIECTB, INpEl-
CTaBJIATH ITOJIYYCHHBIC PE3YJIbTATHI.

yMeThb:

— HPUMEHATh B NPOPECCHOHATBHON AEATENIBHOCTH XMMHUYECKHE U (PU3MKO-XUMHUYECKHE
METO/ABl aHAIW3a I KOHTPOJII KAYECTBEHHOIO M KOJIMYECTBEHHOI'O COCTaBa BEIIECTB, OCY-
IECTBIIATh TEOPETUYECKUM U SKCIIEPUMEHTAIbHBIN aHaJIM3 MHOTOKOMIIOHEHTHBIX cMeceil, o0pa-
0aTbIBaTh MOJYUYEHHbBIE PE3YIIbTATHI.

BJIAJ€ETh:

— MaTeMaTHMYeCKMMH METOJaMH IUIAHUPOBAHUS U OOpaOOTKHM SKCHEPUMEHTAIbHBIX JaH-
HBIX, AHAJIU30M PEe3YJIbTaTOB MCCIEAOBAHUN I IPOBEICHUS XUMHUKO-TEXHOJIOTMYECKUX IIPO-
LIECCOB;

— METoJlaMH MoMCcKa MH(OpMAIMK 110 aHAIU3Y CTOYHBIX BOJI, MHOTOKOMIIOHEHTHBIX CMe-
cel, IUNITAHUPOBAHUEM DKCIIEPUMEHTA.

3. MecTo AUCHHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Jlannast yueOHast JUCHMIUIMHA OTHOCHUTCSA K 00S3aTeNbHBIM JUCHUIUIMHAM 0a30BOM ya-
CTH, YTO O3Ha4aeT (hopMUpOBaHHE B Ipolecce 00yueHus y OakajlaBpa OCHOBHBIX oOIenpodec-
CHUOHAJIbHBIX 3HAHUI M KOMIIETEHIINH B paMKax BbIOPAaHHOTO IpOQuIIs.

OcBoeHne AaHHOM AMCLUIUIMHBI SBISETCS HEOOXOIUMON OCHOBOM AJISi MOCIENYIOILEro
uzydenus quctuminH OIIOIT u HanucaHus BeITYCKHOM KBaNM(PUKAIIMOHHON paObOTHI.

HepeueHb 06601’161411661}01/%1/06, conymcemeyruwux u obecneuusaemvix ()MCI/!MI’ZJZMH

ObecneunBaronue ComnyTcTByIOIIHUE ObecnieurBacMbIe
1. Boimycknas
Xumust Oprannueckasi XUMHs KBaTM(hUKAIIMOHHAS pa-
6orta

2. Crexuomerpuieckue

pacyeTsl U OCHOBBI Kommongnas xumus

Hay4HbIX MCCJIEIOBAaHUM

3. dusnueckas XUMHSI

VYka3aHHBIE CBSI3U JUCLMIUIMHBI JAIOT 00y4aroIeMycsi CHCTEMHOE MPEICTaBIEHUE O KOM-
IUIEKCE M3Y4YaeMbIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obOecneunBaer Tpedyemblit
TEOPETUYECKUIN YpOBEHb M NMPAKTUYECKYI0 HAIIPaBJIEHHOCTh B CUCTEME OOydeHHs U Oyayuieit
JESATEIIBHOCTH 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 30 73
KypcoBasi paboTta (KypcoBOil MPOEKT) - -
MOJIFOTOBKA K MPOMEXYTOYHOM aTTecTalluu 39,4 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 KOHCYJIBTAIMH, U (WIH) HHAMBHAYAIBHYIO paboTy 00y4aronierocs ¢ npernoiaBareiem,
a TAKXKXE aTTCCTAlMOHHBIC HCIIBITAHUSA HpOMG)KyTO'-IHOﬁ aTTeCTaluu. KonrakrHas pa60Ta MOXET BKJIIOHYAaThb HHBIC
BUJIBI Y4eOHOW JEATEeNIbHOCTH, NpelyCMaTpUBaIOIUe TPYNIIOBYI0 M MHAMBUAYAJIbHYIO paboTy OOydalomuxcsi ¢
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. Copep:xaHue IMCHUILVINHBI, CTPYKTYPHPOBaHHOE 10 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 7

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 4
10 | KongykromeTpus 2 - 2 2
11 | DyekTpoau3 U KyJTOHOMETPUHU 1 - 1 1
12 | XpomaTorpaduueckue METOIbI 3 4 7 5
aHaJIM3a
HToro no pasznenam: 32 - 48 80 60
[TpomexyTouHas arTecTanus 0,6 39,4
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. Biusaue
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 MOJATOTOBKHU MPE3CHTALNM, KOH-
CTPYKTOPOB 3JIEKTPOHHBIX Y4EOHBIX MTOCOOUH.

Pa3nea 5. Meron ocaskaeHus 1 KOMILIEKCOO0pPa30BaHUS

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

5.2. Kommiekconomerpusi. XenatoobpazoBanue. KoMriekcoHbl ¢ aMUHOMOIUKApOOHO-
BbIMH rpynnamu. Cepo- u ¢pocdopcoaepxkamme 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 npuMeHeHUs. BbiOop MeTona aHann3a ¢ 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 o01acTb IPUMEHEHHUS.

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

Pa3nea 7. OnTudeckne MeToAbl aHAJIN3A

7.1. CrexTp S7EKTPOMArHUTHOTO W3TydeHUs. BiausHue IIMHBI BOJHBI HAa JIEKTPOHHBIE,
KoJie0aTeNbHBIE U BpallaTeIbHbIC IEPEXOIBI.

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 ¥ TypOMAUMETPHUECKHU METOIBI aHANIKM3a. Y paBHeHUEe Parmes.
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. Onpeaenenre KUCiaoT TP COBMECTHOM IPUCYTCTBUU

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. Ammnepomerpuueckoe TutpoBanue. OcoOeHHOCTH U 00JacTh mpuMeHeHus. Onpene-
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 AIIEKTPOJIUTHI,
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 ais uaMeperuit. Oco0eHHOCTH METOo1a.

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. [loTeHnuocraTiueckas 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).




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 MaTepUaIOB

10

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

[ToaroroBka k omnpocy
1o TeMe Ja0opaTOpHBIX paboT U
3alIiTa OTYETHBIX MAaTEPUAIIOB,
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

10




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, TIOJITOTOBKA 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
10 TeMe JIabOpaTOPHOM PabOTHI
Y 3alUTa OTYETHBIX MaTepua-
JIOB, ITOJITOTOBKA 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

39,4

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

11




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

12



https://e.lanbook.com/book/112067
https://e.lanbook.com/book/113899
https://e.lanbook.com/book/115526
http://biblioclub.ru/index.php?page=book&id=259010
http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A6%D0%B8%D1%82%D0%BE%D0%B2%D0%B8%D1%87%2C%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
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 MPaBOOOIagaTeNsIMi 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. Uudopmarmonnas  cuctema  «TEXHOPMATHUB». —  Pexum  jgocryna:
https://www.technormativ.ru/;
2. Hayunas snexktponHnas 6ubnunoteka elibrary. — Pexxum nocryna: http://elibrary.ru/ .

1. @DoHJ 01LIEHOYHBIX CpPpEaACTB 1Jisl MIPOBECACHUA l'lpOMC?KyTO‘-IHOﬁ aTTeCTalumn
Oﬁyqamumxcn Mo AMCHUIIJIMHE

7.1. IlepevyeHb KOMNeTEeHUMI ¢ yKa3aHMeM 3TanoB UX (pOPMHPOBAaHHUS B Ipolecce 0CBOe-
HHsA 00pa30BaTeJbHOM NMPOrPaMMBbl

PopMHpyeMble KOMIIETEHIIUN Bun u popma koHTpOIIS
OIIK-2 crnocoOHOCTh HMCIOJIb30BaTh OCHOBHBIE 3aKO- | IIpOMEKYTOUYHBIH  KOHTPOJIb:  KOH-
Hbl €CTECTBEHHOHAYYHBIX TUCLUIUIMH B MpOoQeccruo- | TPOJIbHBIC BOMPOCH K 3a4ETy, IK3aAMEHY
HAJBHOM JIESTEbHOCTH, IPUMEHATh METOIbI MareMa- | TeKYIIHil KOHTPO/Ib: ONpoC MO TeMe
THYECKOTO aHANIW3a W MOJEIMPOBAHMS, TeopeTHde- | 1abOpaTOpHOW paboThl M 3alluTa OT-
CKOT'0 U 9KCIIEPUMEHTAIILHOI'O UCCIIEIOBAaHUSA YCTHBIX MATECPHAJIOB, TCCTUPOBAHUC

7.2. Onucanune nokasareseil 1 KpUTepUeB OLEHMBAHUA KOMIIeTeH it
Ha pa3jJMYHbIX ITanax ux (OpMUPOBaAHHS, ONUCAHNE IIKAJ OLeHUBAHUS

K cnaue sk3ameHa J1omycKkaeTcs CTYACHT, BHIIOJHUBILUHN BCe 1abopaTopHble pabOThl U
3alIMTUBIINNA IO HUM TIPECTABIICHHBIE OTYETHI.

Kputepnu ouneHUBaHUSI YCTHOIO OTBeTa Ha KOHTPOJbHbIE BONPOCHI IK3aMeHa
(MpoMeKyTOYHBIH KOHTPOJIb (hopmupoBanus komnerenuun OIK-2).

86-100 6annoe (omauuno) — naH TOJNHBIN, pa3BepHYTHIH OTBET Ha MOCTABJIECHHBIH BO-
1poc, TOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHWH 00 0OBEKTE, TOKA3aTeNbHO PACKPBITHI OC-
HOBHbIE TIOJIOKEHHUSI TEMBI; B OTBETE MPOCIIESKUBACTCA YETKasi CTPYKTYypa, JIOTndecKas Mocieo-
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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/
https://www.technormativ.ru/
http://elibrary.ru/

BaTENbHOCTh, OTPAXKAIOIIAsl CYIIHOCTh PACKPBIBAEMBIX MOHATUH, TEOpUH, SBICHUHN. 3HaHUE 00
00BeKTe JEMOHCTpHUPYETCs Ha (DOHE TOHUMAHUS €ro B CUCTEME JAHHON HAYKH M MEXKIUCIIUILIH-
HapHBIX cBs3el. OTBET U3JI0KEH JIUTEPATYPHBIM SI3bIKOM B TEPMUHAX HAyKH, MIOKa3aHa CIOCO0-
HOCTb OBICTPO PEarupoBaTh Ha YTOYHSIOLIUE BOIIPOCHI;

71-85 bannoe (xopowto) — naH MOJHBINA, Pa3BEPHYTHIN OTBET Ha MOCTABJICHHBIN BOIPOC,
MOKa3aHO YMEHHE BBIJCIUTh CYIIECTBEHHbIE M HECYIIECTBEHHbIE MPHU3HAKU, MPUYHMHHO-
cieAcTBeHHbIE CBsi3U. OTBET YETKO CTPYKTYpHUPOBaH, JIOTUYEH, M3JIOKEH B TEPMHHAX HAYKH.
Opnnako AOmMyIeHbl HE3HAUUTEIbHbIE OMIMOKHM HIJIM HEJOYEThl, UCIIPABJICHHbIE OakaJaBpOM C
MOMOIIBIO «HABOJISIINX» BOTIPOCOB;

51-70 6annos (yoosremsopumenbHo) — naH HETOJIHBIN OTBET, JIOTHKA U TOCIEI0BATEIIb-
HOCTb M3JIOKEHHUS UMEIOT CyIIeCTBEHHbIE HapylieHus. JlonyiieHsl rpyoble OmUOKH MpU Orpe-
JEJICHUN CYUTHOCTH PACKpPbIBAEMbIX MOHATUH, TEOPUH, SBJICHUI, BCIEICTBUE HEMOHUMaHuUs Oa-
KaJaBpOM UX CYIIECTBEHHBIX W HECYIIECTBEHHBIX NMPU3HAKOB U CBs3eil. B oTBeTE OTCYTCTBYIOT
BBIBOJIbI. YMEHUE PACKPHITH KOHKPETHBIE MPOSBICHHS 000OIICHHBIX 3HAHUM HE MoKa3aHo. Peue-
BO€ 0popMIICHHE TPEOYET MOMPABOK, KOPPEKIIHIH;

Menee 51 6anna (neyoosremeopumenbHo) CTYJEHT AEMOHCTPUPYET HE3HAHUE TEOPETH-
YECKHX OCHOB IPEIMETa, He YMEET JeNaTh apryMEHTHPOBAHHbIC BBIBOJBI M NIPUBOAMTH TPUMeE-
pBI, TIOKA3bIBAeT ciaboe BIaJeHHEe MOHOJOTHYECKOW Peublo, HE BIIAJEeT TEPMHUHOJIOTHUEH, Mpo-
SIBIISIET OTCYTCTBUE JIOTHMHOCTH M MOCIIEIOBATEILHOCTH M3JIOKEHHUS, JIETAeT OMIMOKH, KOTOpPBIC
HE MOXKET HUCIIPaBUTh, JaKe MPU KOPPEKIIUU MPENoIaBaTeieM, OTKa3bIBACTCSl OTBEYATh HA 3aH -
THH.

Kpurepun oneHuBaHMsI YCTHOTO OTBeTa HA KOHTPOJIbHBbIEC BONPOCHI 3auyera (Mpo-
MeKYTOYHBI KOHTPOJIb (hopmupoBanus komnerenuun OIIK-2).

K cnaue 3auera pomyckaroTcsi CTYJIEHTBI, BBIIIOJHUBIINE BCe JabOpaTopHble pabOThI, U
OTBETHUBIIINE HAa TECTOBBIE 3aJaHUS.

Onenky «3auteHo» (51-100 OaioB) nmonyvaer CTyeHT (IpaBUJIbHO OTBETHUBILINI HE Me-
Hee, yeM Ha 50% BoIpocoB 3a4era.

Kpurtepuu oneHnBaHus YCTHOTO OTBETAa HA BONMPOCHI 10 TeMe J1adopaTopHoii pado-
THI M 3aLIATA OTYETHBIX MATEPHAJIOB (TEKYIIHii KOHTPOJIb (JOPMUPOBAHNS KOMIETEHIHIA
OIIK-2):

86-100 6annosé (omauuno): paboTa BBHINOIHEHA B CPOK; OQPOpPMIICHHE M coJepkKaTelbHas
4acTh OTYeTa 00pa3loBbIe; paboTa BBHIOJHEHA CaMOCTOSTEIBHO; MPHUCYTCTBYIOT COOCTBEHHBIE
00001IeH s, 3aKITI0YEHHS M BBIBOJIBL. OOYJalONIMIACs MPAaBUIIBHO OTBETHII Ha BCE BOIMPOCHI MPH
c/1adye KOJUIOKBHYMA M 3alUTe OTYETA.

71-85 6annoe (xopowio): paboTa BBIIOJIIHEHA B CPOK; B OOPMIIEHHH OTYETa U €ro Colep-
KaTeIbHON YacTH HET rpyObIX OmMOOK; paboTa BBHIMONHEHA CaMOCTOSITEIBHO; TPUCYTCTBYIOT
coOCTBeHHBbIE 0000IIEHNUS, 3aKII0UEeHUS U BBIBOIBL. OOydaronuiica mpu caaye KOJUIOKBUYMa U
3alIMTe OTYETa MPABUIILHO OTBETHII Ha BCE BOMIPOCHI C TIOMOIIBIO TIPENoIaBaTesl.

51-70 6annos (yooeremeopumenvro): paboTa BBHIOJHEHA C HapylleHHeM Trpaduka; B
oopmIIeHHH, COAEPIKATEILHOM YacTH OTYETa €CTh HEJOCTATKU; PadOTa BBHITOIHEHA CaMOCTOSI-
TEJIbHO, MPUCYTCTBYIOT COOCTBEHHbIe 0000meHus. OOydaronuiics npu caaye KOIJIOKBHyMa U
3alIMTe OTYETa OTBETHII HE Ha BCE BOIIPOCHI.

Menee 51 6anna (neyoosremsopumenvro): ohOpMICHHE OTYETa HE COOTBETCTBYET TPeOo-
BaHUSIM; OTCYTCTBYIOT WJIHM CICNIaHBl HETIPABHIIBHBIE BBIBOJBI U 00001meHus. O0yJaromuiicss He
OTBETHJI Ha BOIPOCHI KOJUIOKBHYMa U HE CMOT 3aIllUTHTh OTYET.

Kpurepun oneHnBaHusi BHINOJHEHUs 3aJaHUI B TecTOBOH gopme (TeKymuid KOH-
TpoJib popMmupoBanus komnerenuuii OIK-2).
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[To uToram BBITIOJHEHUSI TECTOBBIX 3aJ[aHUI OIICHKA MPOU3BOJIUTCS IO YETHIPEXOalIb-
HoM mkaine. [Ipu npaBUIBbHBIX OTBETAX Ha:

86-100% 3amaHuii — ONICHKA « OMIUYHON,

71-85% 3agaHuii — OIEHKA «XOPOULO»,

51-70% 3agaHuil — OLEHKA «Y0081emE8OPUMENILHON,

MmeHee 51% - olleHKa «Hey0081emeopumesbHO».

7.3. TunoBble KOHTPOJIbHbIE 32/IaHUS] UJIH MHbIEe MATEePHAJIbI, He00X0AUMbIE 1/l OLleHKH
3HAHMIi, YMEHHUIl, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaAKTEePU3YIOLIHUX ITANbI
(opMupoBaHus KOMIETEeHIIUI B IIpoIecce 0CBOCHU 00pa30BaTeIbHOI MPOrpaMMbl

KoHTpoJibHBbIE BOPOCHI K 3a4eTy (MPOMEKYTOYHbII KOHTPOJIb)

1. ITpu Kakoii KOHLIEHTPALMU THAPOKCU]IAa aMMOHUS pacTBOp auccoruupoBan Ha 50 %? Paccun-
Tath Benuuuny pH pactBopa. PK=4,75

2. BeraucianTh akTHBHOCTH MOHOB Meu 1 xJiopa B 0,02 H pacTBOpe XJIOpUIa MEIU, COACpKAIIeM
0,02 MoJst HUTpATa Kajus.

3. Paccumnrars pacTBOpHUMOCTH (hocdara CBHHIIA B /1 U HAWTH KOHIIEHTpaluu noHoB cBuHIia (11)
1 (ochaT-nOHOB B HACBIIIEHHOM PacTBOpE. [1P=1,5*102

4.Yemy paBeH D TeTpabopara HaATpUsl B PEAKIIUU:

Na,B4O7 ++ H,SO4+ 5H,0 = Na, SO4+ 4H3BO3

5. Paccuurars HopmanbHOCTh 0,2 M pacTBopa AlCI3

6. Kakoit 06bem 0,1000u pactBopa HCI moiiger na tutposanue 20,00 M 0,05000 1 pactBopa
Na,CO3

7. BeiOpaTh HHIMKATOP MO CKauKy TUTPOBAHUS U 10 BenuuuHe pH pacTtBopa B 3.T. Ui TUTPOBa-
aus 0,1000u pactBopa NH4OH (pK=4.75) 0.1000 1 pactBopom H,SO4

8. Paccuurats nponentHoe coaepxkanue Na,CO3; B TexHHMUECKOM 00pase, eciii Ha THTPOBaHUE
naeecku 0,3000 r uzpacxonosano 24,00 miu 0,2000 H pacTBOpa CEpHOM KUCTOTHI.

9. Uemy paBeH r-pKBauBaJieHT OMXpomaTa Kallis B PeaKIi BOCCTAHOBIIEHUS €T0 JI0 HOHOB
TPEXBAJIEHTHOI'O Xpoma?

10. Bei6pats O.-B. MHaukarop mo Benu4yuHe MOTEHIIMANA pacTBOPA B 3.T. ¥ 0 CKaYKy TUTPOBa-
Hus 11 TutpoBanus 0,1000n aurpurta Hatpus 0,1000H cTangapTHEIM pacTBOpoOM OpomaTta
kamust. E°(BrOs/Br)=1.45B; E°(NO3/ NO,)=0.94B
a) E°3,4=0.76B; 6)E";,4=1.30 B; B) E%¢=1.50 B; r) E%4=1.87 B.

12. Paccuntarh HaBeCKy I1aBeNE€BOI KUCIOTHI, KOTOPYIO CIEIYET B3STh B MEPHYIO KOJIOY eMKO-
cteto 500,00 mi,uToOBI Ha TUTpOBaHue 25,00 M1 pacTBopa uzpacxoaosars 30,25 mut pacTBopa
nepMaHranara kanus, Tutp koroporo paset 0,01580 r/mn. M.m HoCy04 * 2H,0 = 126.

KoHTpoJsibHBIE BONIPOCHI K K3aMeHY (IPOMEKYTOYHBIH KOHTPOJIb)
«Ananmutuueckas xumusi 1 DXMA».

1. Pacuets! Benmuuunbl pH 111 cniaObIx KUCIOT U OcHOBaHUH. Pacuers Benuuunsl pH amst
CHUJIBHBIX KHCIIOT 1 OCHOBaHUM.

2. Bydepnsie pactBopsl. CBoiicTBa OydepHbIX pacTBopoB. Pacuer Bennuunsl pH nist Oy-
(bepHBIX CHUCTEM.

3. PactBopuMoOCTh U npou3BeieHre pacTBOpUMOCTH. [IponsBenenrie akTMBHOCTU. Brusi-
HUE pa3IMYHBIX (PaKTOPOB HA PACTBOPUMOCTH 0canakoB. OMHOTUITHBIC U PA3HOTUITHBIC OCAIKH.
PacueTsl pacTBOPUMOCTH 110 BEIMYUHE TPOU3BECHUS PACTBOPUMOCTH U HA00OPOT.

4. AxktuBHOCTh. MoHHas cuita. BiusiHue HOHHOM CUIIbI HA aKTUBHOCTh HOHOB. Y PaBHEHHE
Jebas-T"tokkemns.

5. OnpeneneHue KUCIOT, OCHOBAHUS U TUApoIU3ytomuxcs coneid. CKkauku TUTPOBAHUS.

6. Pacuers BennuuHbl pH B SKBUBAJICHTHOU TOouke. BBHIOOp MHAMKATOPOB JUTSl pa3ind-
HBIX CITy4aeB TUTPOBAHUS.
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7. VHpaukatopbl B METOJ€ KHCIOTHO-OCHOBHOI'O TUTPOBAHHUSA. TEOPETUUYECKUE OCHOBBI
MOBEICHUSI MHIUKATOPOB. OnpenesieHue OCHOBAHUM, KUCIIOT U COJIei

8. OKHMCIUTENbHO-BOCCTAHOBUTEIBHBINA MOTCHIIMAN. Y paBHeHHe HepHucra. BiusiHue pas-
JUYHBIX (PAKTOPOB HA PeabHbIN MOTEHIHAT CUCTEMBI.

9. Koncranra paBHOBECHs] OKHCIUTEIHHO-BOCCTAHOBUTENLHBIX peakuuid. Biusaue pas-
JUYHBIX (DAKTOPOB Ha CKOPOCTh OKUCIIUTEIBbHO-BOCCTAHOBMTENBHBIX pPEaKLUil. ABTOKaTaiu3.
ConpsiKeHHbIE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.

10. KpuBble TUTpOBaHUS U BBIOOP MHJIMKATOPOB B PA3JIMYHBIX METOJaX. XpOMaTOMeET-
pusi, HoAOMeTpHUsl, IEPMAHTaHATOMETPHSI, BAHAJATOMETPHUS U JP.

11. Busyanuszanust HHGOpPMALUU € MOMOUIbIO CPEJICTB NOJArOTOBKM MpE3eHTALUN, KOH-
CTPYKTOPOB JIEKTPOHHBIX y4EOHBIX TTOCOOHIA.

12. AprenTo- u Mepkypumerpusa. Kpusble TutpoBanus. AncopOuus u okkiro3us. M3o-
Mopdu3Mm. MHAUKATOPHI.

13. Kommuiekconomerpus. XenarooOpazoBaHue. KOMIUIEKCOHBI ¢ aMUHOIOJINKApOOHO-
BbIMU Tpymmnamu. Cepo- u gocdopcoaepkaniie KOMIUIEKCOHbI. COCTaB U CTPYKTYpa KOMILUIEK-
coB. IHauKaTophl B KOMILIEKCOHOMETpUH. OIpenercHue HIeII0YHO3EMEIbHBIX METAIUIOB.

14. Ocobennoctn U obnacTh npuMeHeHus. BbiOop mMerona aHamm3a ¢ y4eTOM KOHIICH-
TPaLUU OIPEJeieMbIX KOMIOHEHTOB, HAJIMUUS CPEACTB U3MEPEHUs, KBaIM(UKALIMK [TepcoHaa,
IPOJOKUTEILHOCTH IPOBEACHUSI aHAIHN3a.

15. OcHoBHbIE (PU3MKO-XMMUYECKHE METOJAbl aHaIN3a: ONTHYECKUE, JIEKTPOXUMHUYE-
ckue, xpomarorpaduueckue. Kinaccudukarus u 001acTh IpUMEHEHUSI.

16. OcobGeHHOCTH UCTIONIB30BaHU MIPH TPOBEACHUN (PU3UKO-XMMHUYECKOTO aHaIU3a.

17. CnekTp 35IeKTPOMAarHUTHOTO U3JIy4eHUs. BinsHMUe UIMHBI BOJIHBI HAa 3JIEKTPOHHBIE,
KoJiebaTeNnbHbIe U BpallaTelbHbIe EPEXOIbl.

18. 3akon byrepa-JlamGepra-bepa. IlpuuuHbl OTKIOHCHWN — WCTUHHBIC, XUMHYCCKHE,
UHCTpyMeHTaIbHble. CrekTpbl noraomeHus. OCHOBHbBIE y3JIbl IPUOOPOB I U3YUEHHUS CIIEKTPa
noriouieHus. OnpeaeneHue OKpalleHHbIX KOMIUIEKCOB XkeJle3a, TATaHa U Jp.

19. Hedenomerpuueckuit 1 TypOuaAMMETpUYECKH METOIbI aHamu3a. Y paBHeHue Pases.
O6sacTh IpUMEHEHUs U U3MEPUTETbHBIE TPUOOPHI.

20. DnexTpoaHblii noTeHnMan. YpaBHenue HepHera.

21. DnekTpoBl CpaBHEHUS — KAIOMEJBHBIHN, XIopcepeOpssHblii. UHAMKaTOpHBIE AIEKTPO-
JIbl — MeTaJlIn4eckue u MeMOpaHHble. CTEKIITHHBIN 3JIEKTPOJ, MEKTPOJ] C )KUIKUMH, TBEPIBIMU
Y Ta304yBCTBUTEIbHBIMU MEMOpaHaMHU.

22. YCTaHOBKM Ul MOTEHIMOMETpHUYECKUX ompeneneHuil. Ilpsmas moreHuumomerpus,
MOTEHLIMOMETpUYECKOe TUTpoBaHue. OnpeeneHrne KUCaoT IPU COBMECTHOM MPUCYTCTBUU

23. KpuBas Tok-moreHnuan. KauecTBeHHBI M KOJMYECTBEHHBIN aHanu3. YpaBHEHHUE
NnbkoBuya. OCTaTOYHBINA U MUTPALIMOHHBINA TOKH.

24. Cxema nonsporpapudeckoit yctanoBkd. [Ipsamas nomsiporpadus. Meroa no6aBok B
nosisiporpadumu.

25. Amnepometpuueckoe TUTpoBaHue. OcobeHHOCTH U o0sacTh npuMeHeHus. Omnpene-
nenue Fe(Il), Cr (VI).

26. DneKTpONpOBOAHOCTh U IMOJBHXHOCTh MOHOB. BiHsiHME cocTaBa pacTBOpa Ha BUJ
KPUBBIX MPU KOHIYKTOMETPHUUECKOM THUTPOBAaHUH (KOHIIEHTPAIMsI, TOCTOPOHHUE AJIEKTPOJIUTHI,
TeMIeparypa, CTelieHb HOHU3ALlUH).

27. Tlpsimass KOHAYKTOMETpHUsS. YCTaHOBKH JII KOHIYKTOMETPHUECKUX OIIPEICIICHHIA.
VY nenbHas U KBUBAJIEHTHASI 3JIEKTPOIIPOBOAHOCTD.

28. KonmykToMeTpudeckoe THTpPOBAaHHE Ha HHM3KOW, 3BYKOBOH M BBICOKOW YacTOTax.
YcranoBku A usmepeHuit. Oco6eHHOCTH METO1a.

29. 3akonb! dnekTponu3a. 3akoH Dapanes. [ToreHIMaNBl pa3iokKeHUs U TIEPEHATPsDKE-
HUsl. BbIXo 10 TOKY.

30. DnexTporpaBuaMeTpudeckuii aHau3. [Iporieccrl, MpoXosIIue Ha aHOIe U KaTo/Ie.
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31. Kynonomerpus. IloTeHumocraTHueckass M TajlbBaHOCTaTUYeCKas KyJTOHOMETPHS.
OCOOCHHOCTH ¥ IPUMEHUMOCTh METO/1a aHAJIH3a.

32. TeopeTnueckne OCHOBHI XpoMaTorpapuueckux mMeroaoB. Teopuss Maptuna - CHHIUK.
Kunernueckast Teopust. Kitaccudukarysi METOI0B XxpomMarorpaguu — ra3oBasi, ra305KUIKOCTHAS,
OyMmaskHasi, TOHKOCJIOIHAs, HOHOOOMEHHas!.

33. OcHOBHBIC Y3JIbI MPUOOPOB LISl ONPEACICHUS Ka4eCTBEHHOTO U KOJHMYECTBEHHOTO
COCTaBa BELIECTB U UX CMECEH.

34. NonoobmenHast xpomarorpadus. Tumbsl HOHOOOMEHHUKOB. KaTHOHUTHI, aHHOHUTHI,
amdonutel. CraTudeckasi, JMHAMUYeCcKasi U MOJIHAs TuHaMHu4yeckas oObeMHbIe eMKocTH. Ompe-
JIeNICHUE IIECJI0YHO3EMENIbHBIX METAJUIOB 110 METOJy 3aMEIICHUS, CMECH YKCYCHOW KHCIIOTHI U
areraTa HaTpusl.

®DparMeHT TeCTOBBIX 3a/1aHU (TEKYyLIHl KOHTPOJIb)

1. Ot kakux U3 nepevnucIeHHbIX PaKTOPOB 3aBUCUT KOI(DPUIIMEHT aKTUBHOCTU?

1. Or pa3mepa uoHa;

2. OT KOHILEHTpALIUU PACTBOPA;

3. OT KOHCTaHTBI PAaBHOBECHS;

4. Ot THna peaxIuu.
2. Kak BisieT 0THOMMEHHBIN HOH Ha paCTBOPUMOCTB Ocaika?

1. VsBemnuuuBaer;

2. YMeHbIIaET,

3. He Biuser;

4. W3mewnser.
3. Beruucaute pH 0,01 M pacTBOpa ruipoOKCcH1a HATPUS

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

4. s ompenesieHus coJiep:KaHus ATHUIIOBOTO CIIUPTa B KpoBU IpoOy maccoit 1,0 r noakucaunm
a30THOM kucioTol u nodasmiu 25,00 M 0,02 H pacTBopa 6Guxpomara Kaiaust (3TaHOJ OKUCIHUIICS
JI0 YKCYCHOM KUCHOTHI). M30bITOK OMXpoMaTa Kanus OTTUTPOBAIIU HOJIOMETPUYECKH, 3aTPaTUB
22,25 mn 0,02 1 THOCYnb(aTa HaTpHsl. BEIUMCINTE KOHLIEHTPAIMIO 3TaHOJIA B KPOBH (MI/1):

1. 0,633;

2.0,317;

3. 0,160;

4.1,26.
5. Kak Bruser 3apsia noHa Ha KO3 (UIMEHT aKTUBHOCTH?

1. U3menser;

2. He Bnuser;

3. VBenInuuBaer,

4. YMmeHsb1Ia€eT.
6. Uto sBsercs kpurepuem oopatumoctu OBP?

1. PeanbHBIN MOTEHIINANI CHCTEMBI,

2. koHcTaHTa paBHOBecus: OBP;

3. Pa3HOCTh NOTEHIMAJIOB JBYX CHCTEM PEArvpyrOIINX BEUIECTB;

4. OTHOIIEHNE KOHIIEHTPALNI pearnpyonuX BEIECTB.
7. Paccuntath pH B MOMEHT 3KBHBaJIeHTHOCTHU B x0/1¢ TuTpoBanus 0,10 M pactBopa kapboHata
Hatpus 0,10 M pactBopoM cosstHo# KUCIoThI (PKH,c0s=6,35).

1. 3,675;

2. 6,350;

3.9,675;

4.10,675.
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8. Uro Takoe noHHas cuia?

1. O1o cuna Ban-nep-Baanbca;

2. D10 pabota Mexk(pazHOTO MPOTHBOICHCTBUS,

3. OTo cuia 3MeKTPOCTaTUIECKOTO OTTAIKUBAHUSA;

4. D10 cuia, IelCTBYIONIast Ha 000JIOYKHU MPOTHBOIIOJIOKHO 3apsHKCHHBIX HOHOB.
9. Kakyro Maccy nepmaHraHata Kajausi HaJlo B3sTbh JJ1s npurotoBienus 500,00 M pacTBopa ¢
tutpoMm 1o xene3y 0,005432 r/mn?

1.0,75;

2.1,50;

3. 2,25;

4. 3,00.
10. lo kakoro o6wema caeayet pazdaButb 500,00 mu 0,1 H pacTBopa Ouxpomara Kajus, YTOOBI
MOJIYYUTh PACcTBOP ¢ TUTPOM 110 xemne3y 0,00500 r/mn?

1. 560;

2. 880;

3. 1120;

4. 1680.

Bonpocsl, BBIHOCHMBbIE HA KOJVIOKBUYM (YCTHBIN ONPOC) K J1adopaTopHoii padore
(pparmenT no Teme «ONTHYECKHE METOIbI AHATN32))

YeM 00ycCi10BIEHO HECOOIII0IEHNE OCHOBHOI'O 3aKOHA CBETOIOTJIOIIEHUS ?

Kak ocymecTBiisieTcst MOHOXpOMAaTH3aIys cBeta B poTokonmopumeTpax?

Yro Takoe onTUyeckas IIOTHOCTh?

Uem 00yciioBIeHa OKpacKa pacTBOPOB B BUIUMOM OOJIACTH CIIEKTPA U3TyUCHHS?

KakoBo cooTHOIIEHHE MEXIY pa3MepOM YacTHIl JUCHEPCHOM (a3bl U AJUHON BOJHBI B
He(eIoMeTpUYECKOM aHanu3e?

6. IlpoOy crounoit Boasl 10,00 mi comep:xkamieit AsO4”, pa3baBuiIM B MepHOH Kojbe Ha
250,00 mn. K anukBoTHO# yacTu pactBopa 5,00 ma npubasmiu 3,00 M1 pacTBOpa peak-
TUBa U pazbaBmwin B MepHOH koi0e Ha 100,00 mi. Ilocne konopuMeTpupoBaHUs MOTY-
YeHHOro pacTBopa omnpeenunn coepxanne AsO4”, pasroe 0,022 mr/m. Paccumraiite
CoJIep>KaHue MBIIIbSKA B CTOUYHOM BOJIE (B MI/J).

agrwbdE

7.4. CooTBeTcTBHE HALJIBHON IKAJIbI OLIEHOK M YPOBHeil cpOpMHPOBAHHBIX KOMIIETeH M

YposeHs chopmu- KomunuecTtso
POBaHHBIX KOMIIE- 0aJIoB Tosicaenus
TSHIUH (omeHka)
Teopernueckoe conep:kaHHe Kypca OCBOCHO IOJI-
HOCTBIO, BCE MPEIYyCMOTPEHHbIE MPOrpaMMoil 00ydeHus
yueOHbI€ 33/JaHUS BHIOJTHEHBI.
OOyuarouuiics  J€MOHCTPUPYET  CIIOCOOHOCTH
Bhicokuii 86-100 NPUMEHATh B TPO(ECCHOHANBHOW JEATEIbHOCTH XUMHU-
(OTIIM4HO) 4EeCKUE U MHCTPYMEHTAJIBHBIE METO/BI aHAIN3a JUIsl KOH-
TPOJII Ka4eCTBEHHOIO M KOJIMYECTBEHHOI'O COCTaBa Be-
IIECTB, CIIOCOOEH CaMOCTOSITEIHLHO OCYILECTBIISATh aHATIU3
MHOTOKOMIIOHEHTHBIX CHUCTEM, IPOBOJAWTH TEOPETHYE-
CKHE U DKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS.
Teopernueckoe conepkaHHe Kypca OCBOEHO IOJI-
} 71-85 HOCTBIO, BCE IMPEIYyCMOTPEHHbIE MPOrpaMMoil 00ydeHus
ba3zoBbrit (xoporo) yueOHbIE 3a/laHus BBIIIOJHEHBl C HE3HAUUTEIbHBIMHU 3a-
MEYaHUSAMH.
OO6yyaronuiicsi cnocobeH MPUHUMATh y4yacTHE B
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VYposeHns chopmu-
POBaHHBIX KOMITE-
TEHIUH

KomnuectBo
0aioB
(ormeHka)

Tlosscuenus

XUMUYECKUX U UHCTPYMEHTAJIbHBIX METO/IbI aHANIN3a MPU
KOHTpPOJIE Ka4eCTBEHHOT'O M KOJIMYECTBEHHOI'O COCTaBa
BEILECTB, OCYIICCTBIISATh AaHAJIU3 MHOTOKOMIIOHEHTHBIX
CUCTEM, MPOBOJUTH TEOPETHUUYECKHE U SKCIEPUMEHTAIIb-
HBIE MCCIIEIOBAHUS, UCTIOIb30BATh MOJYyYEHHBIC 3HAHUS U
yYMeHHsI B TPOPeCCUOHANBHON ACSITETLHOCTH.

[Toporossiii

51-70
(ynoBietrBopu-
TEJIHHO)

Teopernueckoe coaep)aHUE Kypca OCBOCHO 4a-
CTUYHO, OOJIBIIMHCTBO IPEIYCMOTPEHHBIX MPOrpaMMOi
o0ydeHus yaeOHBIX 3aJJaHUi BBIITOJIHEHO, B HUX UMEIOTCS
OIIINOKH.

OOy4arommiicss MOKET IMOJ PYKOBOJCTBOM ITPOBO-
JIIATHh aHaJIM3 MHOTOKOMIIOHEHTHBIX CHCTEM, 3HAET XUMH-
YeCKUEe M MHCTPYMEHTAIbHBIE METOBI aHAJIN3a ISl KOH-
TPOJISL KA4eCTBEHHOTO M KOJMYECTBEHHOIO COCTaBa Be-
IIECTB.

Huskuit

Menee 51
(HeyIOBJIETBO-
PHUTEIIBHO)

Teoperuueckoe conepkaHHe Kypca HE OCBOEHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMON 00yUEeHHUSI
y4eOHBIX 3aJjaHui 10O HE BBIIOJIHEHBI, JIU0O0 COolepKaT
rpyOble OIIMOKM; OMOJHUTENbHAS CaMOCTOSITENIbHAs pa-
00Ta HaJ MarepuaioM He IpHBeja K KakoMy-JInbo 3Ha-
YUTEJIbHOMY IOBBIIIEHUIO KAaueCTBAa BBIIIOJIHEHUS Y4eO-
HBIX 3aJaHUMN.

OOyuaromuiicss He BIAJEeT XUMUYECKUMH W HH-
CTPYMEHTAJIbHBIMU METOJIaMM aHaJIN3a Ul KOHTPOJIS Ka-

YECTBEHHOI'O0 M KOJMYECTBEHHOI'O COCTaBa BEILECTB, HE
CHOCOOEH CaMOCTOSITENIbHO OCYLIECTBISATh aHalU3 MHO-
TOKOMITOHEHTHBIX CHUCTEM, HE MOXET MPOBOJUTH TEOpE-
TUYECKUE M DKCIIEPUMEHTAJIBHBIE MCCIIEN0BAHUSA U TIPU-
MEHSTh MOJY4YEHHbIE 3HaHUS B MPOGECCHOHAIBHON nes-
TEIBHOCTH

8. MeToauyecKkue yKa3aHusl JJIsl CAMOCTOSITEIbHON PadoThl 00yJarouXxcst

CamocrosTenbHas paboTa CHOCOOCTBYET 3aKpEIUIEHUIO HAaBBIKOB pabOThl ¢ y4eOHOH u
HAy4YHOW JINTEpaTypoil, OCMBICIICHUIO U 3aKPEIJICHUIO TEOPETHUECKOr0 Marepuaia M AKCIepH-
MEHTaJIbHBIX HABBIKOB MO BJIAJCHUIO METOJaMH MaTeMaTH4YE€CKOTO MOJICIMPOBAHUS U aHAIN3a
IIpU NMOUCKe MH(GOPMaIIMU 110 aHAIN3y MHOITOKOMIIOHEHTHBIX CMeceil, COBpEMEHHBIMU METO/1aMU
IUTAHUPOBAHMS U 00paOOTKU SKCIIEPUMEHTANBHBIX JAHHBIX, aHAIM30M pe3yJIbTaTOB HCCIIE0BA-
HUH 1715 IPOBEACHUSI XUMHKO-TEXHOJOTHYECKUX MTPOLIECCOB.

CamocrosTenbHas paboTa BBIOTHSIETCS BO BHEAYIUTOPHOE (ayAUTOPHOE) BpeMs 110 3a/a-
HUIO U MIPU METOJMYECKOM PYKOBOJICTBE IperoaaBaresisi, HO 0€3 ero HemocpeACTBEHHOIO yda-
cTus (IpU YaCTUYHOM HEMOCPEACTBEHHOM YUYacCTHM MpPEIoJiaBaTelis, OCTABISIONIEM BEAYIIYIO
POJIb B KOHTPOJIE 3a pabOTOM CTYJICHTOB).

Dopmubl camocmosamenvbHoli pabomul 0aKalaBpoB pa3sHO0Opa3Hbl. OHHU BKIIIOYAIOT B CEO0sI:

- n3y4yeHue y4eOHOM, HaydHOW M METOJMYECKOI JIMTepaTypbl, MaTepHaIOB EPHOIN-
YECKHX M3/1aHUH C PUBJICUCHUEM JIEKTPOHHBIX CPEACTB O(UIMAIBHOM, CTATUCTUYECKOH, EPHOIU-
YEeCKOM M HayqHOUM HHPOpMaIIY;

B mporecce nzydeHus AUCHUILTUHBI «AHATUTHYECKAs XUMUS U (PU3UKO-XUMHUYECKUE Me-
TONBI aHAM3a» OakamaBpamu HampaBieHus 19.03.01 «BHOTEXHOIOTUS» — OCHOBHBIMU BUOAMU
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CamMoCmosimenbHou pa60m bl ABJISAIOTCA:

a MOJIrOTOBKA K ayJIMTOPHBIM 3aHITHAM (JICKIMSIM U JTAOOPATOPHBIM 3aHATHAM) H
BBITIOJTHCHHUEC COOTBCTCTBYHOIIUX SaHaHHﬁ;

a caMoCTosATeNIbHAsE paboTa Hal OTJCIbHBIMUA TEMaMH yIeOHOH AUCIUIIMHBI B COOT-
BCTCTBUU C y‘Ie6H0-T€MaTH‘-IeCKPIM IIJTaHOM,

a BBIMTOJTHEHUE TECTOBBIX 3a[aHUM;

0 MOJITOTOBKA K 3a4eTy / DK3aMEHY.

CaMocTosTeIbHOE BBIIIOIHEHUE MeCmOo8blX 3a0anuii TI0 BCEM pa3zenaM JUCIUILTHHBI cop-
MHpOBaHbI B porze oreHouHbIX cpeacts (POC)
JIaHHBIE TECTBI MOT'YT HCIIOJIb30BATHCS:

—  IpenoAaBaTeNsIMU I MPOBEPKH 3HAHUH B KadecTBE (POPMBI IPOMEKYTOUHOTO KOH-
TpOJI Ha JaOOPAaTOPHBIX U JIGKLIMOHHBIX 3aHATHSAX;

—  JUIs IPOBEPKH OCTATOYHBIX 3HAHUH CTYIEHTOB, M3yYHBIIUX JaHHBIA KypC.

Tecmosvle 3a0anus PAcCCUNTAHbl HA CAMOCTOSTENBHYIO paboTy 0€3 MCHOJIb30BaHMs BCIIOMO-
raTeJbHBIX MaTepruasioB. TO €CTh NMPH MX BHIITOJHEHUH HE CIEAYET IOJIb30BAThCS YIeOHON U IPYTH-
MH BHIaMH JIUTEPATYPHIL.

JI71st BBITIOJTHEHHSI TECTOBOTO 33/IaHMs, TIPEXK/IE BCETO, CIIEAYET BHUMATEIFHO MPOYUTATH T10-
cTaBJIeHHBIH Borpoc. Iloce o3HaKOMIICHHUsI C BOIPOCOM CJIEAYET NPHCTYNATh K MPOYTEHHIO TPEe-
JaraeMbpIX BaprHaHTOB oTBeTa. HeoOXommMo mpodynTaTh BCe BApUAHTHI M B KQUECTBE OTBETA CIICAYET
BBIOpaTh UHIEKC (1I(poBOE 0003HAUEHHE), COOTBETCTBYIOIINI IPABUILHOMY OTBETY.

Ha BeimosiHeHHe TecTa OTBOIUTCS orpaHndeHHOe BpeMs. OHO MOXKET BapbUPOBATHCS B 3aBU-
CHMOCTH OT YPOBHS TECTUPYEMBIX, CIIO)KHOCTH M 00beMa Tecta. Kak mpaBuiio, BpeMsi BBIOIHEHHS
TECTOBOI'O 3aJ[aHUsl ONpeJeisieTcss U3 pacueTa | MUHyTa Ha OAMH TEOPETUUECKUM Borpoc U 15 mu-
HYT Ha PacueTHYIO 3a/1a4y.

CopneprxaHue TECTOB IO TUCIHUIIMHE OPUEHTUPOBAHO HA MOJTOTOBKY OaKaiaBpoOB IO OC-
HOBHBIM BOIIPOCaM Kypca. YPOBEHb BBINIOJIHEHHUS TECTa TO3BOJISIET MPENOIABATEeNsAM CYIHUTh O
X0JIe CAaMOCTOSITEIILHON PadOThI 0aKaTaBpOB B MEKCECCHOHHBIN MIEPUOJ M O CTENICHH WX IMOJrO-
TOBKH K 9K3aMEHY.

Ormpoc 1o TeMe JabopaTopHO pabOTHI U 3aIlIUTA OTYETHBIX MAaTEPUAIOB BKITFOUALT:

1. Tteopermueckoe 00OCHOBAHUE HCTOB3YEMOT0 METO/IA AaHAITN3A;

2. MEeTOJIOJIOTHS M METO/IMKA BBIIOIHEHHMS JTA00OpaTOpHOW paboTHI;

3. o0cyx/IeHHe TOy4eHHbIX pe3y/IbTaToB,

4. BBIBOABI 10 IPO/IENIAHHOM paboTe 1 00CYKIEeHNE BO3MOXKHOCTH UCIOJIB30BaHUsI METO/IA.

9. Hepeqeﬂb l/lH(l)OpMaIII/IOHHl)IX TeXHOHOFHﬁ, HCI0JIb3YEMBIX
NMpH OCYHICCTBJICHUH 06p330BaTeJIbHOFO npomecca mo JTMCUuIIMHe

Jis ycnemHoro OBJIaZieHUs JUCLUUIUIMHOW UCHONIB3YIOTCS cienyromue uHdopMaiu-
OHHbIE TEXHOJIOTUN O0yUEHUS:

e [lpu mpoBeneHHMH NEKIMI MCIONB3YIOTCA MPE3EHTAlMU MaTepuajla B IPOrpaMMe
Microsoft Office (PowerPoint), Bbixom Ha mpodeccHOHaIbHBIC CANThI, HCHOJIb30BAHHE
BUJICOMATEPHUAIIOB PA3JINYHBIX UHTEPHET-PECYPCOB.

e JlaGoparopHble 3aHATHS MO JIUCUUIUIMHE TPOBOJATCS B CHEIUAIU3UPOBAHHOU
yuebHo#l aynuTopuu - JlaGopaTopusi aHAIUTHYECKOM XMMHUU M (PU3MKO-XMMHUYECKHX METOJIOB
aHaJIn3a.

JlaGoparopHble 3aHATHS MO AUCHUILIUHE MPOBOJAATCS C MCMOJIb30BAaHUE PA3IMYHOIO Ja-
6oparopHoro obopynoBanus. Ha 3anatum oOyuaromuiicss 3HAKOMUTCSI ¢ XUMHUYECKUMHU U (U3U-
KO-XMMHUYECKHUMH METOJaMH aHalln3a 0OBEKTOB OKPYXKAIOIIEH Cpelbl, paboTON M YyCTPOHCTBOM.
[TproOpeTaeT HaBBIKK BBHIOJHEHUS aHAIM30B XUMHUUYECKUMH M MHCTPYMEHTAJIbHBIMH METOIaMHU
(B3BELIMBAaHME HAa aHAJUTHYECKUX BecaX, TUTPOBAHHE KUAKUX CMeCeH, BBIOJIHEHHE aHAIW3a
MYTHBIX M OKPAIIEHHBIX PACTBOPOB C IIOMOIIbIO HHCTPYMEHTAIBHBIX METOAOB, AHAJIN3 TBEPIBIX

1 Ta3000pa3HbBIX MPOAYKTOB).
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B nmporecce wu3yueHWS AWCHUILIMHBI YYCOHBIMH IENSIMU  SIBISIOTCS TEPBUYHOE
BOCIIpUATHE Yy4eOHON HWH(OpMAIMM O TEOPETUYECKUX OCHOBAX W NPHHIMIAX paboThl ¢
JUTEPAaTypoil M METOJMKAMH aHalu3a, 00paboTKa HSKCHEPUMEHTAJBHBIX JAaHHBIX METOJaMHU
MaTeMaTHYECKOW CTaTUCTHKH MX YCBOGHHE M OCBOeHHE. [locpencTBOM HCHOJIB30BaHUS ITHX
MHTEJUICKTYaJbHBIX ~yYMEHHH JOCTUTalOTCS YCIEIIHOE OCBOCHHE KYpPCOB  (PH3MUECKOI,
OpPraHMYeCKO W KOJUIOMTHOW XUMHMA, BBIIOJHICTCS HCCIENOBATeNIbCKas paboTa mpu
MOJITOTOBKE BHIMTYCKHON KBaTU(UKAIMOHHON PaOOTHI.

JUist TOCTHXKEHUST ATHX TeJIeH MCIOJIB3YIOTCS B OCHOBHOM TPaJUIIMOHHBIC WH(pOpMa-
TUBHO-PA3BUBAIOIINE TEXHOJIOTUU O0YUCHHUS C YIETOM Pa3IMYHOr0 COYETAaHHs MMaCCUBHBIX (hopMm
(;mexmus, 1abopaTOpHOE 3aHATHE, KOHCYJIBTAIHS, CAMOCTOSTEIIbHAS padoTa).

YHuBepcuTer oOecreyeH HEOOXOAWMBIM KOMILICKTOM JIMLEH3MOHHOTO MPOrPaMMHOTO
obecrieuyeHus:

®  CeMeliCTBO KOMMEPYECKHX OINEPaMOHHBIX cUCTeM cemeiicTBa Microsoft Windows;

e oducHsbIi maket npwioxeHuit Microsoft Office;

e [porpamMMHas CHCTeMa JJisi OOHAPYKCHHUSI TEKCTOBBIX 3aUMCTBOBAaHHH B YYCOHBIX U
HAYYHBIX padoTax «AHTUIUIaruat.BY3y;

e IBYX- U TpEXMEpHAs CHCTEMa aBTOMATH3MPOBAHHOTO MPOCKTUPOBAHUS U YCPUCHHUS
AutoCAD.

10. Onucanne MaTepuaJbLHO-TeXHHYECKOI 0a3bl, HeOOXOAUMOI 1151 OCYIIEeCTBJIEHHS
00pa3oBaTeIbHOIO MpoLecca Mo JUCHHUIIIMHE

Peanuzanus yueGHOro mpoiiecca OCyIECTBISIETCS B CIICUANBHBIX YUYECOHBIX ayJUTOPHUIX
VHHBEPCUTETA JIJISl TIPOBEJCHUS 3aHATUH JICKIIMOHHOTO THIIA, JJAOOPATOPHBIX 3aHSATHH, TPYIIIO-
BbIX M WHIUBUAYAIbHBIX KOHCYJIbTAIMMA, TEKYIIErO0 KOHTPOJIS U MPOMEKYTOUYHOU aTTeCTalUu.
Bce ayauropun yKOMIUIEKTOBAHBI CIICIIHATU3UPOBAHHON MEOEIbI0 U TEXHHYSCKUMHU CPEJICTBA-
MU OO0y4YeHHS, CAYXKAIIUMH Ui MpeacTaBieHus] yueOHoW mHbopManuu OONBIION ayIuTOpPUU.
[Tpu HEOOXOAUMOCTH 00YyJAIOITUMCS TPEJIaratoTcss HabOPhl IEMOHCTPAIIMOHHOTO 000pyI0Ba-
HUS ¥ Y4eOHO-HAIIIAIHBIX TOCOOHI, 0OecreunBarofe TeMaTHIeCKIe UILTFOCTPAIUH.

CamocTosTenbHas paboTa 00yJaromMXcsl BHIIOIHAETCS B CHIEUAIN3UPOBAHHON ayIUTO-
puH, KoTopas 00opyaoBaHa y4eOHOIl MeOenbl0, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO
MOJIKITIOUEHUS K ceTn «MHTepHeT» U 00ecIedeHHEeM JI0CTYIIa B 3JIEKTPOHHYI0 HH(POPMAITHOHHO-
oOpa3zoBatenbuyto cpeny YIJITY.

EcTth nmomenienue A XpaHeHUus U NPOPHIAKTUYECKOT0 00CTyKUBaHUS yueOHOro 00o0-
PYJOBaHMS.

TpeGoBaHus K ayIUTOPUAM

HaumeHnoBanue CIICaJIbHbIX HOMeIJ_[eHI/Iﬁ OCHaI_[IeHHOCTb CIICIMaJIbHBIX HOMGH_ICHI/Iﬁ
1 TIOMENECHUH JJIS1 CAaMOCTOSITETIbHOM PabOoTHI Y TIOMEIEHUH JIs1 CaMOCTOSTENbHON PaboTHI
YuebHas aynuTopus IJis MPOBEASHUS 3aHATHI JIEKIIH-
OHHOT'O THIIA, 3aHATUHN CEMHWHApPCKOro TuIia, Ipyrio-
BbIX W HWHAWBUAYAJbHBIX KOHcyﬂBTaHHﬁ, TCKYIIECTro
KOHTPOJISL U HpOMC)KyTO‘IHOﬁ aTTeCTall, OCHAIICH-
Hasg CTOJIaMU U CTYJIbAMU.
[lepenocHsle:

HOMCH_[CHI/IC I JICKIIMOHHBIX 3aH${TI/II>’I, -ACMOHCTPALIMOHHOC MyHBTHMeI[HﬁHOG OGOpy[LOBaHI/Ie
prl'IHOBBIX u HH}II/IBI/IHyaHBHI)IX KOH- (H0yT6yK’ JKpaH, HpoeKTOp);

o o - KOMIUICKT DJICKTPOHHBIX y‘{e6HO-HaFJ'I5[]1HBIX MaTtepu-
CyJIbTallN, TCKYHICH W MPOMEKYTOU- | 4;0p (mpe3eHTanuii) Ha (IIENI-HOCHUTENAX, obecreyn-

HOM aTTecTaluu. BAOIINX TEMAaTUYECKHE UILTIOCTPAITUH.

IIpoepammnoe obecneuenue:

- Windows 7, License 49013351 VIJITY Russia
2011-09-06, OPEN 6897592577E1309;

- Office Professional Plus 2010, License 49013351
VTITY Russia 2011-09-06, OPEN
6897592577E1309;
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- Kaspersky Endpoint Security mms 6usneca- CraH-
naptrsiid Russian Edition. 250-499 Node 2 year Educa-
tional Renewal License. JIurieH3HOHHBIN cepTHHUKAT:
Ne mmnemsmn 1B08-201001-083025-257-1457. PN:
KL4863RATFQ. Cpok ¢ 01.10.2020 o 09.10.2022r.;

- CripaBouHo-TIpaBoBas cucrtemMa «Cucrema TAPAHT».
CBOOOIHBIH JOCTYTI;

- CnpaBounas IIpaBoBas Cuctema Koncynsrantllitoc
JloroBop compoBOXAeHHS SK3eMIUIIpoB cucteM Kon-
cynbrantllmoc Ne 0003/3K ot 08.02.2021 roma. Cpok
¢ 01.02.2021 rmo 31.12.2021 r.;

- «Antumtaruat. BY3» Jlorosop Ne /0092/21-EI1-223-
06 or 11.03.2021 roma. Cpox c 11.03.2021 r mno
11.03.2022 r.

[Tomerenne Ay 1a0OpaTOPHBIX 3aHs-
TUN

VYuebHas mabopartopust (JlabopaTopust aHAMUTHYECKON
xumud U1 ®DXMA) nmns mpoBeneHHs J1adOPaTOPHBIX
3aHATHH, OCHAILICHHAs J1a0OPaTOPHBIMH CTOJIAMH H
CTYJIBSIMH, cIeXyromuM obopymoBanuem: 2MIT — 1
mrt., (ortokomopumerp KOK-3MII — 1 mrt., poToko-
nopumerp K®-77 — 1 mrt., poroxonopumerp ®IK-56
— 2 mr.,, yHUBepcalbHBIN HMOHOMep DOB-74 — 1 .,
nonomeps! pH510 — 3 wT., noHomeps! PIIY — 2 mr.,
cymmibHbI mkad — 1 mT., KOHIyKTOMETp — 4 WIT.,
kynorHomerp UIIT — 2 mr., ycraHoBka AT1 — 4 mr.,
cymmibHbI mkad — 1 wmT., 1abopaTopHble MPHCTaB-
HBIC CTOJIBI — 2 MIT., BBITSDKHBIE MIKA(bI — 3 IMIT.

1 pabouee MecTO, OCHAIICHHOE KOMITBIOTEPOM C BBIXO-
JIOM B ceTh VIHTEpHET U 3IEeKTPOHHYI0 HH(pOpMannoH-
HyI0 00pa30BaTElbHYI0 Cpeay, MEPEeHOCHOE MYIbTH-
MeanitHOe 000pyAoBaHKe (HOYTOYK, 3KpaH, IPOSKTOP).
Ilpoepammmnoe obecneuenue:

- Windows 7, License 49013351 VTJITY Russia 2011-
09-06, OPEN 6897592577E1309;

- Office Professional Plus 2010, License 49013351
VYIITY Russia 2011-09-06, OPEN
68975925727E1309;

- Kaspersky Endpoint Security mis Ousneca- Cras-
nmaptaeiid Russian Edition. 250-499 Node 2 year Educa-
tional Renewal License. Jluien3uoHHbI# cepTUdUKAT:
Ne mmnemsun 1B08-201001-083025-257-1457. PN:
KL4863RATFQ. Cpoxk ¢ 01.10.2020 mo 09.10.2022r.;

- CnpaBouHo-nipaBoBasi cuctema «Crucrema TAPAHT».
CBOOOAHBIN JOCTY;

- Cnpasounas IIpaBoBas Cucrema Koncynsrantllmoc
JloroBOp COMPOBOXKACHUS SK3EMIUIIPOB cucteM KoH-
cynbrantllmoc Ne 0003/3K ot 08.02.2021 roga. Cpok
c01.02.2021 rmo 31.12.2021 r.;

- «Antumtaruat. BY3» orosop Ne /0092/21-EI1-223-
06 or 11.03.2021 roma. Cpox c 11.03.2021 r mo
11.03.2022 r.

BecoBasi, s mpoBeneHHs J1a0OpaTOPHBIX 3aHATHH,
OCHallleHHast J1abOpaTOPHBIMU CTOJIAMH M CTYJIbSIMH,
CIIeIyIONIMM 000pYZIOBaHUEM: BECHI AHAIMTHYECKHE
(BJIA-200r-M) — 8 .

[Tomemenust ajisi caMOCTOSTENRHON pa-
0OTEI

Cronbl, CTynbs, 3KpaH, npoekTop. Paboune
MecTa CTY/IEHTOB, OCHAILIEHBI KOMIIbIOTEpaMH
C BBIXOJIOM B CE€Thb I/IHTepHeT " DJICKTPOHHYIO
MH(OPMALMOHHYIO 00pa30BaTEIbHYIO CPEAY.

[Tomemenne g xpaHeHuss U npodu-
JAKTHYECKOTO 00CTYKHBaHUSA Y4eOHOTO
000pyTOBaHUS

Pacxomabie MaTepuanbl I pEMOHTa U 00-
CIIy’)KMBaHUSI TEXHUKU. MecTa JJIsl XpaHCHUS
000pyTOBaHUS
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