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1. O01mue moj10KeHu s

JAucuMiuinHa «AHAJTUTHYeCKAs] XUMHUA M (PU3HKO-XMMHYECKHE METOAbl aHAJIU32)»
OTHOCHUTCSI K 00si3aTeibHON 4acTu Oyioka 1 yueGHOro mijaHa, BXOJAIIETO B COCTaB 00Opa3oBa-
TeNbHOU TporpamMmsl Beiciiero oopasosanus 18.03.02 — DHepro- u pecypcocbOeperaromue mpo-
LECChl B XMMHYECKON TeXHOJIOruu, HedTeXuMuu U 6uotexnonoruu (npoduias — OxpaHa okpy-
JKAOUIEH cpesibl U paliMOHaIbHOE UCII0JIb30BAHUE IIPUPOIHBIX PECYPCOB).

HopmatuBHO-MeTOmMueckon 6a30i 111 pa3paboTku pabodeil mporpaMMbl YIeOHOM Juc-
[UTUTMHBI «AHATUTAYECKAS XUMHS U (PU3HKO-XUMHYECKHE METO bl aHATM3a) SBIISFOTCS:

o ®denepanbublii 3aK0H «O0 oOpazoBanuu B Poccuiickoit deneparuny, yTBEpKICHHBIN
npuka3zoM MunoOpuaayku P® Ne 273-03 ot 29.12.2012;

o Ilopsanox opraHu3zanii ¥ OCYILECTBICHHS 00pa30BaTENbHON NEATEILHOCTH MO 00pa-
30BaTeNbHBIM IIPOTPaMMaM BBICHIET0 0O0pa3oBaHMA - IporpaMMaM OakallaBpuata, Mporpammam
CHeluaiuTeTa, IporpaMmMaM MarucTparypbl, YTBepKACHHbIN mpukazomM MunoOpHayku Poccuun
o1 06.04.2021 r. Ne245.

o [IIpukaz Munobpuayku Poccum ot 19.07.2022 1. Ne662 «O BHECEHWH M3MCHECHHH B
denepanbHbIE TOCYIAPCTBEHHBIE 00pa30BaTEIbHBIC CTAHIAPTHI BBICIIIETO 00OPAa30BAHUS.

o Konnenmus npenogaBanus uctopuu Poccun A HEMCTOPUUECKUX CHEIMATBHOCTEN U
HaIpaBJIEHUHN MOJrOTOBKH, peajiu3yeMbIX B 00pa30BaTeIbHbIX OPraHMU3alMAX BBICLIETO 00pa3o-
BaHUs, YTBEPKICHHAs MPOTOKOJIIOM DKCHEPTHOTO COBETA MO Pa3BUTHIO UCTOPHUECKOTO 00pa3o-
BaHus ot 15.02.2023 Ne Bd/15-mp.

e Ilpukaz3 MunucrepcrBa Tpyna M couuanbHOU 3amuThl Poccuiickoit denepaunn ot
17.11.2020 1. Ne 806H «O0 yrBepx)acHuH MpodeccnoHabHOTO cTaHmapra - Crenuaiuct Imo
AKCILTyaTallui OYUCTHBIX COOPYKEHUI BOJIOOTBEICHUS .

o [Ilpukaz MunucrepcrBa Tpyzna ¥ couuanbHOM 3amuTel Poccniickoit Penepannuu ot
07.09.2020 1. Ne 5691 «OO0 yTBepkIeHUH MPOPECcCCHOHANBHOrO cTaHaapTa - CHenuamucT Mo
HKOJIOTHYECKOM 0e30MacHOCTH (B MPOMBIIIIICHHOCTH ).

o @enepasibHBIN rOCyIapCTBEHHBIM 00pa30BaTeIbHBIA CTAHIAPT BBICHIETO 00pa30BaHUS
(®T'OC BO) no nampasnenuto noarotoBku 18.03.02 «Ouepro- u pecypcocdbeperaromue mpo-
[[ECChl B XMMHUYECKON TEXHOJIOTHUH, HEPTEXUMUU U OMOTEXHOJOTHUU» (YpOBEHbL OakalaBpuar),
YTBEpkKACHHBIN NpukazoM MuHucrepcta oOpa3zoBanus U Hayku PO Ne 923 ot 07.08.2020;

e VYuyebnnie mmanel OIIOII  BO  18.03.02 — «3QHepro- u pecypcocbeperaromime
MPOIIECCHl B XMMHUYECKON TEXHOJIOTHHU, HEPTEXUMHUHN U OMOTEXHOJIOTUN» (YypOBEHb OakasiaBpua-
Ta) MO0 OYHOU M 3a0uHON opmam oOyueHus. OOpa3oBarenbHas MporpaMma yTBepkJieHa Ha 3a-
cenanuu Yuénoro Cosera ®I'BOY BO VYpanbckuii rocygapCcTBEHHBIN JIECOTEXHUYECKUI YHU-
BepcuteT (mpoTtokoa Ne 3 ot 16.03.2023). C 1onodHEHUSIMU U U3MEHEHUSIMU, YTBEPKICHHBIMU
Ha 3acenanun YuéHoro coeta ®I'BOY BO VYpanbckuil rocyaapcTBEHHBIH J1€COTEXHUYECKUI
yHuBepcuteT (mpotokos ot 20.04.2023 Ne4), BBeaeHHbIMU B JeiicTBue npukazom YIJITY or
28.04.2023 Ne302-A.

OO6yuenue o obpazoBarensHoi 18.03.02 — DHepro- u pecypcocOeperaromnume npouecchl
B XMMHUYECKON TEXHOJIOTHH, HeTeXuMUU U OnoTexHoJaoruu (nmpopuis — OXpaHa okpyx aromen
Cpelbl U palOHAJIbHOE HCIOJIb30BAaHUE MPUPOJHBIX PECYPCOB) OCYILECTBISETCS HA PYCCKOM
A3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00y4YeHHs 10 JUCIUIIIMHE, COOTHECEHHBIX
¢ IVIAHUPYEMBbIMH pe3yJIbTATAMH O0CBOCHHS 00pa30BaTe/IbHOM MPOrpaMMbl

[TnanupyeMbIMH pe3yibTaTaMu OOyYeHHs MO JAUCHUIUIMHE SBIISIOTCS 3HAHUS, YMEHUS,
BJIQ/ICHUS U/UITU OTIBIT 1€ATEIbHOCTH, XapaKTEepU3YIOIUeE ITAlbl/ypoBHI (JOPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBaroue JOCTHKEHNE TNIAHUPYEMBIX PEe3yJIbTaTOB OCBOECHUSI 00pa3oBaTesb-
HOM IIPOrpPaMMBI B LIEJIOM.



Leab ocBOeHUS TMCHUILUIMHBI — (GOPMHUpOBaHUE y OyAyIInX OakanaaBpoB OCHOB IpUMe-
HEHUS B MPo¢eCCHOHATBHON ACSITETbHOCTH 3HaHUN B 00JIACTH aHAIMTUYECKOW XUMHU U U3H-
KO-XMMUYECKUX METOJIOB aHaIM3a Pa3IMYHBIX O0BEKTOB OKPYKAIOIIEH CPEeIbl MPU MPOBEACHUN
yueOHBIX, HCCIIEI0BATENbCKUX MTPOU3BOJICTBEHHBIX padoT.

3apaum IUCHUIIMHBI:

— O3HAKOMHTH C ONTHUMAJIBHBIMU CPEICTBAMM M METOJAaMU aHAJIu3a MPUPOJHBIX U IPO-
MBIIJICHHBIX MaTepUaIoB, CTOYHBIX BOJI, BO3YILIHON CPEJIbI;

— BbIpa0OTaTh HABBIKM KAUYECTBEHHOTO M KOJWYECTBEHHOI'O aHAJIM3a C MPUMEHEHUEM XU-
MUYECKUX U (PU3UKO-XUMHUYECKUX METOJIOB;

— HAYYUTh MPOBOAMUTH PAcU€Thl KOHLIEHTPALMA PACTBOPOB PA3JIMYHBIX COCIUHEHUM, OIpe-
JIESTh U3BMEHEHHS! KOHIEHTPAIUi IpU MPOTEKAHUUA XUMUYECKUX PEaKLIUM.

IIpouecc n3yyeHus1 JUCUMILIMHBI HANMPABJIeH HA (DOPMHUPOBaHHUE cJieaylouleil o0e-
npo¢eccuoOHATIbLHOI KOMIETEHIIUM:

OIIK-2. CnocoOeH ucnoib30BaTh MareMarudeckue, pusmueckue, (HU3NKO-XUMUYECKHE
METO/IBI [T PEIICHUS 3a]1a4 MPoecCHOHAIBHON NeITeThHOCTH

B pe3yabrare uzydyeHusi AMCUUIJIMHBI 00YYAIO M CS JOJIKEH::

3HATH:

— OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH B aHAJIUTUYECKOW XUMHH: pacyeTsl BeInunHbl pH
CWJIBHBIX M CJIA0BIX AJICKTPOJIUTOB, Oy(EepHBIE PACTBOPBI H MX CBOWCTBA, BIUSHUEC NOHHOMN CHIIBI
Ha aKTUBHOCTb MOHOB, pacyeThl paCTBOPUMOCTH, IIPOU3BEAEHUSI PACTBOPUMOCTH, BECOBOI'O CO-
JIep>KaHMsl, MaCCOBOM JI0JIM, KOHIIEHTPALIMU TIPU MPUTOTOBIICHUH U COACP>KaHUU BEIIECTB.

yMeTh:

— MPUMEHSTH B MPO(PECCHOHAIBHON JeSITSIIbHOCTH XUMUICCKUE U HHCTPYMEHTAILHBIC Me-
TOJABI aHAIM3A ISl KOHTPOJISI KAYECTBEHHOTO M KOJIMYECTBEHHOT'O COCTaBA BEILIECTB, OCYILIECTB-
JIATh TEOPETUYECKUM M KCIIEPUMEHTAIbHBIA aHAJIN3 MHOTOKOMIIOHEHTHBIX CMECEH.

BJIA/IETh:

— COBPEMEHHBIMH METOJIaMU IIJIAHUPOBAHUSA U 00pAO0OTKH IKCIICPUMEHTAIBHBIX JTaHHBIX,
AHaJIM30M PE3yJIbTATOB UCCIEAOBAHUM JJIs IPOBEAEHUS XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB;

— METOJaMH TIOMCKa MH(OpPMAIMK 110 aHAJIN3Y CTOYHBIX BOJ, MHOTOKOMITOHEHTHBIX CME-
ceil.

3. MecTo AMCUMIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jlannast ydyeOHasi NUCHUIUIMHA OTHOCUTCS K AUCHUIUIMHAM 0O0s3aTeNbHOM YacTH, 4TO
o3HauyaeT (OpPMHUPOBAHME B Mpollecce 00yueHus y O6akasaBpa OCHOBHBIX 0OIIenpodeccrnoHanb-
HBIX 3HAaHUU ¥ KOMIIETEHIUI B paMKax BRIOPAHHOTO PO UIIS.

OcBoeHuEe JaHHOW TUCIHUILIUHBI SBJISIETCS HEOOXOIUMOM OCHOBOHM IJIsi TIOCIEIYIOIIETO
uzydenus quctuminH OITOIT u HanucaHus BRIMYCKHOM KBATM()HUKAIIMOHHON pabOTHI.

Hepequb 0660716’{1/[661}01/{41/[)(7, conymemeyrwux u obecneyusaemvix ducuunﬂuH

O0ecnieynBaroIe ConyTcTByIOUIME O0ecrieynBaeMeble
1. VYueOHas mpakTUKa 1Mo BrmonHenne, moaroToBka
CrexuoMeTpriecKue pacueThbl
MOJIYYECHUIO NIEPBUYHBIX K IPOLIEAYPE 3AIIUTHI
Y OCHOBBI HAYYHBIX UCCIEN0- o
po¢eCCUOHATBHBIX A Y 3aI[1Ta BBITYCKHOM
YMEHHI U HaBBIKOB KBTM(DUKAITMOHHOM pabOTHI
2. Kommongnast xumust
3. dusnueckas XUMHAS

VYkazaHHbIe CBSI3U AUCHUIIMHBI JAIOT 00Y4aroIIeMycsi CHCTEMHOE MPE/ICTaBIeHHE O KOM-
IUIEKCE M3Y4aeMbIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obecneunBaeT TpeOyeMblit
TEOPETUYECKHI ypOBEHb M NMPAKTUYECKYIO HAIIPaBICHHOCTh B cHcTeMe oOyueHus u Oynylen
JEATEIIBHOCTH BBIITYCKHHKA.



4. O0beM TMCUMILUIMHBI B 324eTHBIX eIHHHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMU4YeCKHX
4YacoB, BbIJIeJeHHbIX HA KOHTAKTHYI0 pa0oTy 00y4aloluxcs ¢ npenojaaBaresieM
(o BUAaM yueOHBIX 3aHATHI) U HA CAMOCTOATEIbHYIO padoTy 00y4arommxcs

O06111as1 TPYT0EMKOCTb JTUCHUATIIMHBI

Bun yae6HOI paboTht

Bcero akageMuuecknx 9acoB

ouHas popma

3aouHas Gpopma

OYHO-3a09HasA

KonTakTHas padoTa ¢ npenogaBarejiemM*: 80,6 24,6 32,6
nexmun (J1) 32 12 10
npaktuueckue 3ausatus (I13) - - -
nabopaTtopHbie padoTs (JIP) 48 12 22
WHBIC BUJII KOHTAKTHOUW PabOTHI 0,6 0,6 0,6
CamocrosiTejibHasi padoTa 00y4alouxcsi: 99,4 155,4 1474
M3y4eHUE TEOPETUYECKOTO Kypca 20 53 53
HOJTrOTOBKA K TEKYIIEMY KOHTPOJIIO 40 90 55
KypcoBas paboTa (KypcoBOM MTPOEKT) - - -
MOJITOTOBKA K MPOMEXYTOYHOM aTTeCcTaluu 39,4 12,4 394
Bua npomMeKyTOYHOH aTTeCTAIUN: 3ayYer, 3ayYer, 3ayer,

IK3aMeH IK3aMeH IK3aMeH
OO11asi TPY10€MKOCTb, 3.€./9achl 5/180

*KonrtakTHas paboTa 0O0ydJaromIixcs ¢ MpernoaaBaTesieM, B TOM YHCIe ¢ IPUMEHEHHEM JAUCTAaHIIMOHHBIX 00pa3oBa-
TENBHBIX TEXHOJIOTUH, BKIIFOYACT 3aHATHUS JICKIMOHHOTO TUTA, U (HMJIHM) 3aHATHS CEMUHAPCKOTO THUIIA, 1a00paTOpHBIC
3aHATHUSA, U (WIN) TPYIIIOBBIE KOHCYNBTAINH, U (WIH) HHINBUAYAIBEHYI0 paboTy 00yJaromerocs ¢ mpenoaaBaTeeM,
a TAaKXKXE aTTCCTAlMOHHBIC HCIIBITAHUSA HpOMG)KyTO'-IHOﬁ aTTeCTaluu. KonrakrtHas pa60Ta MOXKET BKJIIOHYAaTh HHBIC
BUJIbI Y4eOHOW JEATeNIbHOCTH, NpelyCMaTpUBAIOIUe TPYNIOBYI0 M HHAMBUAYyalbHYI0 paboTy oOydarommxcs c
npemnoaaBareieM. Yackl KOHTaKTHOW pabOThl ompeesisitores lonokeHneM 00 OpraHu3alvyd ¥ MPOBEACHUH KOH-
TaKTHOW paboThI MpH peanu3alu 00pa3oBaTENbHBIX NMPOTPaMM BBICHIETO 00pa30BaHMsI, YTBEPKACHHBIM YUeHBIM
coseroM YIJITY ot 25 derpans 2020 roaa.

5. Conep:xkanue TUCHUILUIUHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jejiamM)
€ YKa3aHMeM OTBeJIeHHOT0 HA HUX KOJIMYeCTBA aKaJeMHYECKUX YaCOB
5.1. TpynoemMkocTh pa3iejioB JUCHHUIINHBI

ouHasi popMma 00yueHus

No HanmenoBanue paznaemna Beero . CamocTosTenpHas
/o IUCHMITIAHEI e 3 1 KOHTAKTHOH pabora
paboThI
1 | Beenenue B Kypc aHAJIUTUYECKOM 1 ) ) 1 2
XAMUHA
2 [Ipumenenue 3akoHa I\[Jel\/'ICTBI/ISI 4 ) 4 8 6
MaccC B aHAJIUTHYECKONH XUMHH
3 | MeToabl KHCIOTHO-OCHOBHOTO 4 ) 12 16 10
TUTPOBAHHUS
4 | MeTobl OKUCIICHUS -
BOCCTAHOBJIEHUS METOIBI 4 - 8 12 10
OKHCIICHUS-BOCCTAHOBJICHHUS
5 | KommiekcoHOMETpHs U METOIbI 9 ) 4 5 4
OCaXKICHUS
6 | OOmias xapakTepucTuka (hPu3uKo-
XUMHYECKHX METOI0B aHaJIM3a 2 - - 2 8
METOAO0B aHAJIH3a
7 | AGcopOnMOHHAs CTIEKTPOCKOTIHSI 4 - 6 10 6
8 | [loTenumomeTpus 3 - 6 9 4




No HaumenoBanue paznena Lloemy CamocrosTenbpHas
- JI I13 JIP KOHTAaKTHOM
/1 MCLMITIAHEL pabota
padoTsI
9 | BoabsTammepomerpus 3 - 4 7 4
10 | KongykromeTpus 2 - - 2 2
11 | DnexTponus u KyJIOHOMETPUHU 1 - - 1 1
12 | XpomaTorpaduueckue METOIbI 9 ) 4 6 3
aHaiau3a
HToro no pasznenam: 32 - 48 80 60
IIpomexyTOUHASI ATTECTAMSA 0,6 39,4
Bcero 180
3a04Hasi popma 00ydeHus
No HaumenoBanue pa3nena Beero CamocTosTenbHas
- JI 113 JIP KOHTaKTHOH
n/m JIUCIUTUTAHBL pabota
padoTsI
1 | BBenenue B Kypc aHAIUTUUECKOM
A yp 05 | - - 05 8
XUMUAH
2 | IlpumeHeHMEe 3aKOHA JEHCTBUS 1 ) ) 1 15
MAacc B aHATMTHYECKON XUMHH
3 | MeToasl KHCIOTHO-OCHOBHOTO 1 ) ) 1 12
TUTPOBAHHUS
4 | MeTtoabl OKUCIECHUS-
BOCCTAHOBJIEHUS MeTOIBI 1 - 4 5 12
OKHUCIIEHUSA-BOCCTAHOBIICHHUS
5 KomruiekconoMeTpusi 1 METOIbI 1 ) ) 1 20
OCAKIECHUS
6 | OOmas xapakTepucTruKa GU3NKO-
XUMHYECKHX METOI0B aHaJIM3a 2 - - 2 4
METOIOB aHaINu3a
7 | AGcopOuMOHHAs CTIIEKTPOCKOTIHSI 1 - 4 5 8
8 | [NoTenunomerpus 1 - 4 5 8
9 | BosprammepomeTpust 1 - - 1 16
10 | KongykTomeTpus 1 - - 1 12
11 | DnexTponus v KyJTOHOMETPUHU 1 - - 1 12
12 | Xpomarorpadhuyeckue METOIBI
p pad g 05 | - - 05 16
aHaiau3a
HToro no paznenam: 12 - 12 24 143
IIpomexyTOYHASI ATTECTALMSA 0,6 12,4
Bcero 180
04HO-3204Hasi popma oOyueHust
Ne HaumenoBanue pa3nena D CaMmocTosTenbHas
- JI I13 JIP KOHTAaKTHOM
/o JACIIATIIAHBI pabota
paboTs!
1 | BBenenue B Kypc aHAIUTUUECKOI
A yp 05 | - - 05 6
XUMUAU
2 | [IpumeneHnue 3akoHa AEUCTBUS 1 ) 1 10
MAacc B aHATUTHUYECKON XUMHH
3 | MeTtoasl KHCIIOTHO-OCHOBHOTO
! 1 - 4 5 10
TUTPOBAHUS




Ne HaumenoBanue pazaena oo . CaMocTosTeIbHAas
/o JUCHMITIAHEI = = AL KOHTAKTHOH pabota
paboTsI
4 | MeToapl OKHCIICHHUA-
BOCCTaHOBJICHHS MeTOIbI 1 - 4 5 10
OKHCJICHUS-BOCCTAHOBJICHHUS
5 KomruiekconoMeTpusi 1 METO1bl 1 5 3 10
OCaKIECHUS
6 | OOmias xapakTepucTuka (hPru3muKo-
XUMHUYECKAX METOL0B aHaJIN3a 1 - 1 6
METOJIOB aHAJIM3a
7 | AGcopOIMOHHAs CTIEKTPOCKOIIHS 1 - 1 10
8 | IloreHumomeTpus 1 4 5 8
9 | BoapTammepomerpus. 1 - 4 S) 10
10 | Kongykromerpus 0,5 0,5 10
11 | DnexTponus3 U KyJOHOMETPHH 0,5 - - 4,5 10
12 | XpomaTorpaduueckue METOIbI 05 ) 4 0.5 8
aHajau3a
HToro no pazgenam: 10 - 22 32 108
IIpome:xkyTOUHASI ATTEeCTALUSA 0,6 39,4
Bcero 180

5.2. Conep:xkaHue 3aHITHI JEKIIMOHHOTO THIIA

Pa3pnen 1. BBenenne B Kypc «AHAJIMTHYECKONH XUMHN»

1.1. BBenenue B Kypc ananutuuecko xumud. Llens u 3anaun qucuuriauabel. MeTo1010-
TUsl U COJIepkKaHUE AUCIUIUIMHBIL.

1.2. CucremaTnueckuii 1 ApoOHBII METOJ] KAUECTBEHHOI0 XUMHUYECKOr0 aHaiu3a. Pa3ne-
JICHHE Ha TPYIIIbI ¥ MOATPYIIbL. XapaKTepHbIe U JPOOHBIE XUMUYECKUE PEAKIIHH.

1.3 PacueTbl B TATPUMETPUUECKOM aHaJIn3. 3-H 3KBUBAJICHTOB U CJeICTBUA U3 Hero. Pac-
YeThl BECOBOT'O Y MPOLIEHTHOI'O COJAEPKaHMs, KOHIIEHTpaluil. MoJisspHbIe MacChl DKBUBAJICHTA.

Pa3nea 2. [lpumeHeHue 3aKoHa /1eficTBUSA MAacC B AHAJTUTHYECKOH XUMUHM

2.1. Pacuersl BenmnuuHbl pH Ui cnaObIX KHUCIOT W OCHOBAaHUH. 3aKoH pa3z0aBiIeHUs
OctBanbaa. Pacuets! Benmuuunbl pH 17151 CHIIBHBIX KUCTIOT U OCHOBAHUH.

2.2. Bydepnsie pactBopsl. CBoiicTBa OydepHbIX pacTBopoB. Pacuer Bennuunsl pH ams
OydepHBIX cHCTEM.

2.3. PacTBOpuUMOCTH M TIpoM3BeieHUE pacTBOpUMOCTHU. [Ipon3BeaeHne akTuBHOCTH. Bin-
SHUE€ Pa3InYHbIX (PAKTOPOB Ha PaCTBOPUMOCTH 0CaJKOB. OJTHOTUIIHBIE U Pa3HOTUIIHBIE OCAIKU.
PacueTsl pacTBOPUMOCTH 110 BEJTMUUHE ITPOU3BEJCHNUS PACTBOPUMOCTH U HA0OOPOT.

2.4. AxtuBHocth. MoHHas cuia. BinsHre HOHHON CUJTbI HA aKTUBHOCTh MOHOB. Y paBHe-
Hue Jle6as-I rokkerns.

Paznen 3. MeToa KMCJIOTHO-OCHOBHOTO TUHTPOBAHMS

3.1. OnpeneneHue KUCIOT, OCHOBAHUS U THIPOIU3YIOIINXCS coeil. CKauKu TUTPOBaHMS.

3.2. Pacuets! BenmmunHbI pH B SKBUBAJIIEHTHOH TOUKe. BHIOOp MHAWKATOPOB LIS pa3iind-
HBIX CJIy4aeB TUTPOBAHUS.

3.3. Unaukaropbl B METOJIe KHCIOTHO-OCHOBHOTO THTPOBAHUS. TEOPETUYECKHE OCHOBEHI
NOBE/ICHUS MHANKATOPOB. OnpeeieHne OCHOBaHM, KMCIIOT U COJIer

Pa3nes 4. MeToabl OKHC/IEHUSI-BOCCTAHOBJICHHUS

4.1. OKHMCINTENbHO-BOCCTAHOBUTENIBHBIN INOTEHIMAN. YpaBHeHue HepHcra. BnusHue
pa3InyYHbIX (PaKTOPOB Ha pealbHbIN MOTEHIIUA CUCTEMBI.




4.2. KoHCTaHTa paBHOBECHS OKHCINTEIBHO-BOCCTAHOBUTENIBHBIX peakuuil. BiausHue pas-
JUYHBIX (DAKTOPOB Ha CKOPOCTh OKUCIIUTEIbHO-BOCCTAHOBHUTENBHBIX pEaKlUil. ABTOKATalIM3.
ConpsiKeHHbIE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

4.3. KpuBble TUTpOBaHMs U BBIOODP MHIMKATOPOB B Pa3IMYHBIX METOJaX. XpOMaTOMET-
pusi, HoIOMeTpHsl, IEPMAHTaHATOMETPHUSI, BAHAATOMETPHUS U JP.

4.4. Buzyanuszauus UH(GOpMaIMK C MOMOUIbIO CPEICTB MOJATOTOBKH MPE3eHTALUH, KOH-
CTPYKTOPOB JIEKTPOHHBIX y4EOHBIX TTOCOOHIA.

Paznesn 5. Metoa ocaaeHUs 1 KOMILIEKCOOOPA30BaAHUA

5.1. Aprento- u mepkypumerpus. Kpusbie TuTpoBanus. Ancopouus u okkimo3us. M30-
Mopdu3M. MHAMKATOPBI.

5.2. Kommnekconometpus. XenatooOpazoBanue. KOMIUIEKCOHBI ¢ aMHUHOTIOIUKAPOOHO-
BbIMU Ipynnamu. Cepo- u gocdopcoaepxaiiie KoMIuieKcoHbl. COCTaB U CTPYKTYpa KOMIUIEK-
coB. HauKaTopel B KOMIIEKCOHOMETpUH. OIpeiereHre HIeII0UHO3EMEIbHBIX METAJUIOB.

Pa3znen 6. O0mas xapakTepucTUKa (PU3UKO-XUMHYECKHX METOI0B aHAJIN3a

6.1. OcobGennoctu u obiacTu npuMeHeHus. BbiOop MeTona aHanu3a ¢ yueToM KOHIICH-
TPaLUU OIPEJeIsieMbIX KOMIOHEHTOB, HAJIMUUS CPEACTB U3MEPEHUs, KBaIM(UKALIMK [TepCcoHaa,
IPOJOJKUTEILHOCTH IPOBECHUS aHATIN3A.

6.2. OcHOBHbIE (PU3MKO-XMMUYECKHE METOJbl aHalu3a: ONTHYECKUE, IEKTPOXUMUYE-
ckue, xpomarorpapudeckue. Kiraccupukamnus u 0071acTh MPUMCHECHHSL.

6.3. OCOOEHHOCTH UCIIOJIb30BAaHUS ITPU ITPOBEACHUHU (PU3UKO-XMMHUYECKOTO aHaIM3a.

Paszpen 7. OnTuyeckue MeTOAbI AaHAJIN3A

7.1. CnexTp 371€KTPOMarHUTHOIO U3JIy4eHHs. BiusHue NIMHBI BOJIHBI HA 3JIEKTPOHHBIE,
KoJieOaTeNbHbIe U BpallaTeIbHbIE TEPEXOIbI.

7.2. 3akon byrepa-JlambepTa-bepa. I[IpudynHbl OTKIIOHEHHI — HUCTUHHBIE, XMMHUYECKHE,
MHCTpyMeHTalbHbIe. CHeKTpbl noriouieHus. OCHOBHBIE Y3JIbl IPUOOPOB JJI U3yUEHUS CIIEKTpa
noriouieHus. OnpeneneHue OKpalleHHbIX KOMIUIEKCOB XKelle3a, TATaHa ! p.

7.3. Hedenomerpuueckuii ¥ TypOMIMMETPUICCKHIA METO/IBI aHAIM3a. Y paBHEHUE Pares.
OO6nacTh NpUMEHEHUS U U3MEPUTEIIbHbBIE TPHOOPHI.

Pa3nea 8. Ilorenniuomerpust

8.1. DnexTpoaHselil noTeHuuan. YpasHenue HepHcra.

8.2. DneKTponbl CpaBHEHHUS — KaJIOMENbHBIN, xjiopcepeOpsiHblii. HIUKaTOpHbIE 3JEK-
TPOABI — METalINuecKue 1 MeMOpaHHble. CTEKIISIHHBIN 3JIEKTPOJI, JIEKTPO]] C XKUJIKUMHU, TBEp-
JBIMU U Ta304yBCTBUTEIBbHBIMU MEMOpaHaMU.

8.3. YcraHOBKM [UIsl IOTEHLIMOMETPUYECKUX onpeneneHuil. IIpsmas nmoreHunomerpus,
NOTEHLIMOMETpUYecKoe TUTpoBaHue. Onpeenenrne KUCaoT TP COBMECTHOM IPUCYTCTBUU

Pa3nea 9. BoasTamnepomerpus

9.1 KpuBas Tok-noreHiuan. KauecTBeHHBbIH M KOJNMYECTBEHHBIH aHaNIM3. YpaBHEHUE
NnpkoBuya. OcTaTOUHBIA U MUTPALIMOHHBIN TOKH.

9.2. Cxema nonsporpaduueckoil ycranoBku. [Ipsmas nonsiporpadus. Meroa 106aBok B
noJsiporpaduu.

9.3. Ammnepomerpuueckoe TutpoBanue. OcoO0eHHOCTH U 00nacTh mpumMeHeHus. Onpene-
nenue Fe(Il), Cr (VI).

Pa3nea 10. Konayxkromerpus

10.1. DnexTponpoBOJHOCTh M MOJABUKHOCTh HOHOB. BiMsHME cocTaBa pacTBOpa Ha BHUJ
KPUBBIX MPU KOHIYKTOMETPUUYECKOM THUTPOBAaHUM (KOHIIEHTPAIMsI, TOCTOPOHHUE AJIEKTPOJIUTHI,
TEMIIEPATYPA, CTETIEHb NOHU3ALUN ).

10.2. [IpssiMass KOHIYKTOMETpHS. Y CTAaHOBKHU JJIsI KOHAYKTOMETPUYECKHUX OIPEIECICHUI.
VY nenbHas U DKBUBAJIEHTHASI 3JIEKTPOIIPOBOAHOCTD.

10.3. KoHAYKTOMETpUYECKOE TUTPOBAHUE HA HU3KOM, 3BYKOBOM M BBICOKOM 4YaCTOTax.
YcranoBku A u3mMepeHuii. OCo6eHHOCTH METOo1a.



Pa3nea 11. D1eKTposn3 H KyJIOHOMeTPHA

11.1. 3akons! snektponusa. 3akoH Dapasned. [loTeHIMaIbl pa3IoKEHUs U TIEpEHaINpsHKe-
HUsl. BbIxo 1o Toky.

11.2. DnekTporpaBuaMerpuueckuii ananus. [Iponecchbl, mpoxoasiye Ha aHO/IE U KaToJIE.

11.3. Kynonomerpus. IloreHnumocratuueckass U rajJbBaHOCTaTHUECKas KYJIOHOMETPUSI.
Oco0eHHOCTH U TPUMEHUMOCTb METO/1a aHAIN3A.

Pa3nes 12. XpomaTorpauueckne MeTo/Abl aHAIN3A

12.1. Teopernyeckue OCHOBBI XpoMarorpaduueckux MeTojoB. Teopuss MaprtuHa -
Cunmx. Kunernueckas teopus. Knaccupukanus meTonoB xpomarorpaduu — ra3oBasi, Ta30Ku/I-
KOCTHasi, OyMa)kHasi, TOHKOCJIOHHAsi, HOHOOOMEHHas.

12.2. OcHOBHBIE y3I1bI IPUOOPOB ISl OMPEAETICHUS KaYeCTBEHHOT'O U KOJMYECTBEHHOTO
COCTaBa BEUIECTB U UX CMECE.

12.3. NonoobmenHas xpomatorpadus. Tunbl HOHOOOMEHHUKOB. KaTHOHUTHI, aHUOHUTHI,
ambonutel. CTaTuyeckasi, AMHAMAYECKasi U MOJIHAS JUHAMHU4YecKas oObeMHble eMKocTu. Orpe-
JICJIEHNE I1IE€JIOYHO3EMENIBHBIX METAJIJIOB 110 METOAY 3aMEIIEHUs, CMECH YKCYCHOM KHCJIOTBHI U
alerarta HaTpHsl.

5.3. Tembl 1 popMbI 3aHATHII CEMHHAPCKOT0 THIA

VueOHEbIi IaHOM I10 JAUCHUININHE NPECAYCMOTPCHEL na6opaToprle 3aHATHUA

Tpynoé€mMkocts, yac

HaumeHnoBanue pasaciia AMCUUIINHBI
OYHO-

3a049Hasi

(Momyss) O4Has 3a09Has

Paznen 2. [IpuMeHeHHMe 3akOoHa NEWCTBHS MacC B
aHanuTryecko xumuu (tema: 2.1. CunbHble U cra-
Oble PNeKTPOIUTHL; TeMa: 2.2. bydepHble pacTBOpHI;
tema: 2.3. PaBHOBecue pactBOp-TB. (pasa. PactBo-
PUMOCTh U MPOU3BEICHUE PACTBOPUMOCTH; TEMa:
2.4. AxtuBHocTh. MloHHas cuia).

Paznen 3. MeToa KHMCIOTHO-OCHOBHOTO TUTPOBAHUS
(rema: 3.3.  Muaukatopel B MeTOJ€ KHCIOTHO-
2 | OCHOBHOTO TUTPOBAHHUS. TEOPETUIECKHE OCHOBHI I10- 12 - 4
BEJICHUSI HMHIMKATOpOB. OmpeneseHne OCHOBaHUM,
KHCJIOT U COJIeH).

Paznen 4. MeToabl OKHMCIEHHS-BOCCTAHOBJIEHHUS
(tema: 4.3. KpuBble TUTpOBaHUS U BBHIOOpP WMHIWKA-
3 | TOpOB B pa3IMYHBIX METOAAX. XPOMATOMETpUs, HO- 8 4 4
JIOMETpHsl, TIEpMaHTaHATOMETPHSI, BaHAJIaTOMETPHS

u 1p.).

Paznen 5. Meton ocaxkaeHus U KOMILIEKCOOOpa3o-
Banus (5.2. Kommiekconomerpusi. XenatoobOpazo-
4 | Baune. KOMIUIEKCOHBI C aMUHOMNOJIMKAPOOHOBBIMU 4 - 2
rpynnamMu. WHAUKaTopel B KOMIUIEKCOHOMETPHUH.
OmnpeelieHHe MEI0YHO3EMETbHBIX METAJLIOB).

Paznen 7. OnTuueckue MeTO bl aHaiau3a (Tema: 7.2.
3akon byrepa-Jlambepra-bepa. [lpuunnsl oTkioHe-
HUW — UICTUHHBIE, XUMHYECKUE, UHCTPYMEHTAJIbHBIE. 6
Cnextpsl norsomnierusi. OCHOBHBIE Y3716l TPHOOPOB
JUIsl U3y4eHUs cHekTpa mnorioieHusa. OnpeaeneHue
OKpAaIICHHBIX KOMITJIEKCOB eJje3a, TATaHa U JIp.).

Paznen 8. Ilorentmomerpus (tema: 8.3. YcTaHOBKH
6 | WIs MOTEHIMOMETPUYECKHUX ompeaeeHuit. [Ipsmast 6 4 4
MOTCHIUOMETPHA, MOTCHOUOMCTPHUICCKOC THUTPOBA-
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TpyaoéMKocTs, yac
No Hanmenosanue pasaciia AMCUUIINHBI
(monyss) OYHast 3a09Hast OtHO"
3a049Hast
Hue. OnpeneneHrue KUCIOT MPU COBMECTHOM IpHU-
CyTCTBUH).
Paznen 9. Bomerammepomerpus (tema: 9.3. Awmre-
7 | pomerpudeckoe TutpoBaHue. OcoOEHHOCTH M 00- 4 - 4
nacte npumenenus. Onpenenenue Fe(ll), Cr (V1)).
Paznen 12. Xpomartorpaduueckre METOAbl aHAIU3a
(rema: 12.3. MonooOmenHast xpomarorpadus. Tums
MOHOOOMEHHUKOB. KaTHOHUTBI, aHUOHUTHI, amQo-
8 | mutel. CraTuueckas, JUHAMHYECKass W IIOJIHAS ITH- 4 - 4
HamMu4eckas o0beMHbIe eMKocTU. Onpe/enenue iie-
JIOYHO3EMEJIbHBIX METAJIJIOB 110 METOJly 3aMeIIeHUs,
CMECH YKCYCHO# KHCJIOTHI U alleTata HaTpusi).
Hroro: 48 12 22
5.4. leraau3anusi cCAMOCTOSITEIbHOI PadoThI
TpyaoeMKocTh, yac
Ne ST EURTS (AT Bun camocTosTenpHO# paboThI OYHO-
TUCIUILTAHEBI (MOTyJIs) OYHasg 3a04Has
3a049Has
Paznen 1. BBenenue B [ToaroroBka k onpocy
1 | Kype aHAJIUTUYECKOM 0 TeMe J1abopaTOPHO 9 8 6
XAMHUU paboTHI U 3aIUTa OTYET-
HBIX MaTEpUaJIOB
Paznen 2. Ilpumenenue [ToaroroBka k onpocy
3aKOHa JeMCTBHS Macc 0 TeMe J1abopaTOPHBIX
5 | B AHAJTMTUYECKON XU- | paboT M 3aluTa OTYETHBIX 5 15 10
MUU MaTepuaioB, MOATOTOBKA
K TECTOBOMY
KOHTPOJIIO
Paznen 3. Meton kuc- [ToaroroBka k onpocy
3 | JIOTHO-OCHOBHOIO THT- 0 TeMe J1abopaTOPHO 10 12 10
poBaHusA paboTHI U 3aIUTa OTYET-
HBIX MaTepuajoB
Paznen 4. Metoibt
4 | OKMCIEHHS- [ToaroroBka Kk TECTOBOMY 10 12 10
BOCCTAaHOBJICHUS KOHTPOJIIO
Paznen 5. Meton oca- [ToaroroBka k onpocy
KIACHUS U KOMIUIEKCO- | IO TeMaM J1abopaTopHBIX
5 o0Opa3oBaHUs paboT M 3aIKTa OTYETHBIX 4 20 10
MaTepHuayoB, MOATOTOBKA
K TECTOBOMY
KOHTPOJIIO
Paznen 6. Obmas xa- [TonroroBka k onmpocy
pakTepucTuka PU3UKO- | O TeMe TabopaTopHOU
g | XMMIICCKHX METOZIOB paboTHI U 3aIUTa OTYET- 5 4 6
aHanmza HBIX MaTepUajoB, MOJAro-
TOBKa K TECTOBOMY
KOHTPOJIIO
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HaumenoBanue pasaena
JTUCTIATUTAHBI (MOIYJIST)

Bux camoctosTenbHOM paboThI

TpyaoeMKocCTh, yac

oYyHasA

3a049Has

OYHO-
3a049Has

Paszmgen 7. Onrnueckue
METO/IbI aHAJIN3a

[TonroroBka k onpocy
0 TeMe J1abopaTopHOit
paboTHI U 3alTUTa OTYET-
HBIX MaTE€PHAJIOB, MO0~
TOBKa K TECTOBOMY
KOHTPOJTIO

10

Pasnen 8. IloreHnuo-
METpHUS

[TonroroBka k onpocy
0 TeMe J1abopaTopHOit
paboTHI U 3alIUTa OTYET-
HBIX MaTE€PHAJIOB, MO0~
TOBKa K TECTOBOMY
KOHTPOJTIO

Pa3zngen 9. Bonesramie-
poMeTpus

[ToxroroBka k onpocy
0 TeME J1abopaTOPHOI
paboTHI U 3aIUTa OTYET-
HBIX MaTEPUAJIOB, IOAT0-
TOBKAa K TECTOBOMY
KOHTPOJTIO

16

10

10

Paznen 10. Konaykro-
METpHS

[ToaroroBka k onpocy
0 TeME J1abOpaTOPHOI
paboTHI U 3aIUTa OTYET-
HBIX MaTEPUAJIOB, MOAT0-
TOBKAa K TECTOBOMY
KOHTPOJTIO

12

10

11

Paznen 11. Dnexrpo-
JIU3 U KYJIOHOMETPHS

[ToaroroBka k onpocy
0 TeME J1abOpaTOPHOI
paboTHI U 3aIUTa OTUET-
HBIX MaTepuasoB, MOJAr0-
TOBKA K TECTOBOMY
KOHTPOJTIO

12

10

12

Paznen 12. Xpomaro-
rpaduyeckre MeTO b
aHam3a

[ToaroroBka k onmpocy
10 TeMe J1abopaTOPHO
paboTHI U 3aIUTa OTUET-
HBIX MaTepuasoB, MOJAr0-
TOBKAa K TECTOBOMY
KOHTPOJTIO

16

13

[ToaroroBka k mpome-
’KyTOYHOH aTTecTaluu
(3auer, 3K3aMeH)

N3yueHne neKIMOHHOIO
MaTepuaia, JMTepaTypHbIX
HCTOYHHUKOB B COOTBECT-
CTBUU
C TEMaTUKOU

39,4

12,4

39,4

Hroro:

99,4

155,4

1474
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6. [lepevyeHb y4eOHO-METOIUYECKOT0 00ecTIeYeHUsI M0 TUCIUIITIHHE
OcHoBHasi M JONOJIHUTEIbHAS JTUTEpaTypa

T'ox m3ma-

i ABTOp, HAUMEHOBAHNE s [Ipumeuanue
OcHoBHas1 yueOHas1 IMTEpaTypa

1 | AnasinTndeckas XuMus U (PU3NKO-XUMHUYECKUE METOJIbl aHa-
nu3a: yuyeoHoe nmocooue / I'.H. dynapeBa, E.A. AHnudepos,
JI.A. berynosa, B.1. lynapes. — Upkyrck: UIPHUTY, 2018. IlonHOTeKCTOBEIH
~ 196 c. — ISBN 978-5-8038-1315-6. — Texct: amektpon- | 2018 | #O¢TYT DY BROAS
Hblil // Jlanb: snexkTpoHHO-OMOMMoreynas cucrema. — URL: Hnaponm}:k
https://e.lanbook.com/book/216926 — Pexxum moctyma: mist
aBTOPM3. [10JIb30BATENECH.

2 | Bepmnnun, B.M. Ananutndeckass xumus: yueObnuk / B.J.
Bepmunun, U.B. Bnacoa, U.A. Hukudoposa. — 3-e¢ u3j,.,
crep. — Cankr-Tlerep6ypr: Jlans, 2019. — 428 c. — ISBN 978- TonHoTeKcTOBE
5-8114-4121-1. — Tekcr: SIEKTPOHHBIN /  Dnextponno- | 2019 ﬂociyonnlg;i;xoﬂe
O6ubmmoreunas cucrema «Jlamp»: [cait]. — URL: Hnapomog
https://e.lanbook.com/book/115526 — Pexxum poctyna: uis
ABTOPH3. NIOJI30BATENICH.

Jlono/IHUTeIbHASL y4eOHas JIMTepaTypa

3 | AHanuTnyeckas XUMHA. MeTolibl HASHTU(DUKALUKY U OIIpeie-
nenus Bemiects: yuyeOnuk / M.U. bynatos, A.A. I'anees, A.U.
Hpo6bimieB [u ap.]; mox pemakuueit JILH. MockBuna. — ToTHOTEKCTORII
Cankr-IlerepOypr: Jlans, 2019. — 584 c. — ISBN 978-5-8114- 2019 | AocTym npH Bxoze
3217-2. — TekcT: 3JEKTPOHHBIN // DIEKTPOHHO-OMOIOTEIHAS 10 JIOTHHY
cucTemMa «JlaHby: [caiiT]. — URL.: H TIapoo™
https://e.lanbook.com/book/112067 — Pexum noctymna: mjis
aBTOPH3. M10JIb30BATENEH.

4 | Kycakuna, H.A. Amxamurtnueckas Xumus H  (U3HKO-
XUMUYECKHE METOJbI aHanu3a: yueOHnoe mocodue / H.A. Ky-
cakuna, T.M. bokoma, I'.Il. FOcymoBa. — HoBocuOHpck: TommorexcTosblid
HI'AY, 2010. — 118 c. — Tekcr: amekrponnsiit / Jlans: amek- | 2010 Hoci};nnigi:xoﬂe
TPOHHO-OMOJIMOTEUHAS cucrema. - URL: . Hapomoi
https://e.lanbook.com/book/4555 — Pexxum moctyma: ajisi aB-
TOPU3. NOJIb30BaTENEH.

5 | I'pomos, H.B. Ananutnueckas XuMus U QU3NKO-XUMUYECKUE

METO/bI aHaJIN3a: COOPHUK 3a7jay ¢ OCHOBAMHU TEOPUU U IPH-

MepaMu pelieHui: yuyebHoe nocobue: [16+] / H.B. I'pomos,

O.IL. Tapan; HoBocuOGupckuil rocyaapCTBEHHBIH TEXHUYE- [oMHOTeKCTOBLIT
ckuil yHuBepcurer. — HoBocubupck: HoBocubupckuii rocy- 2018 JIOCTYTI TIPH BXOJIE
JApCTBEHHBIN TeXHUYeCckuil yHuBepcuret, 2018. — 112 c.: ui., TIO JIOTHHY
tabn., rpad. — Pexwum gocTyma: 1O MOAMUCKE. — 1 napoimo™
URL: https://biblioclub.ru/index.php?page=book&id=576263

— bubmuorp.: c. 105. — ISBN 978-5-7782-3580-9. — Tekcr:

JJIEKTPOHHBIN.

6 | Xumndeckue n GU3MKO-XUMHUYECKHE METOIBI aHAIN3a: cOOp- T p——
HUK 3a1a4: yaeOHoe mocobue / B.W. Kouepos, C.1O. Capaesa, 2016 | MoCTYN mpn BXOzE
N.C. AnsamoBckast [u ap.]; mox obmr. pen. C.HO. Capaesoii; MO JIOTHHY
Hay4d. pea. AWM. MatepH; VYpanbckuii (eaepaibHblii YHUBED- u napomo*
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https://e.lanbook.com/book/216926
https://e.lanbook.com/book/115526
https://e.lanbook.com/book/112067
https://e.lanbook.com/book/4555
https://biblioclub.ru/index.php?page=book&id=576263

cutetr uMm. nepBoro I[lpesmaenta Poccum b.H. Enpuuna. —
ExatepunOypr: M3marenbcTBO YpallbCKOTO YHUBEPCUTETA,
2016. — 208 c.: cxeM., Tabi., wi. — Pexum goctyna: mo moj-
IHCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=695137
— bubunorp. B kxu. — ISBN 978-5-7996-1860-5. — Tekcr:
3JIEKTPOHHBIMN.

7 | Bacunbes, B.Il. Ananutuueckas XuMus: y4eOHHUK JUIsS CTY-
JEHTOB BY30B, OOYYaIOIIMUXCS MO XUMHUKO-TEXHOJIOT. CIeIH-
anpHOCTSIM / B. Il. BacuiweB. - 3-¢ u3m., crep.: B 2 KH. - 2003
Mocksa: JIpoda, 2003. - (Beicmiee o6pa3zoBanue). Ku. 1: Tur-
PUMETPUYECKUE W TPABUMETPHUSCKUN METOJBI aHAIM3A. -

2003. - 368 c.

92 3K3.

8 | HuroBuu, M.K. Kypc ananutudeckoit xumuu [Tekct]: yueo-
Huk / LK. [utoBuu. - 10-e usn., crep. - Cankr-IlerepOypr; 2009 100 »ks3.
Mocksa; KpacHonap: Jlans, 2009. - 496 c.

9 | Antonenko, E.}O. UncTpymeHTanbHble MeTOIbI aHanmu3a (or-
THYECKHE M dJICKTpoxuMuueckue) [Tekct]: yueOHoe mocoodue /
E. 1O. Antonenko, b. H. Jlpukep, A. C. Muxanes; [pew.: I
I1. AungponnmkoBa, H. Croxko]; Munobpuayku Poccuu,
VYpan. roc. nrecorexH. yH-T. - ExatepunOypr: YIJITY, 2011. -
98 c. : mi. - bubmumorp.: ¢. 95. - ISBN 978-5-94984-359-8

2011 52 3K3.

10 | AnTonenko, E.}O. AHanuTuueckas XUMHS: Kypc JIEKIHH, Jia-
0OpaTOPHO-NIPAKTHYECKUX 3aHATHA M KOHTPOJLHBIX MEPO-
npusituii / E. 0. Auronenxo, b. H. [Ipukep; Ypain. roc. neco- | 2013 39 k3.
TexH. yH-T. - ExarepunOypr: YIJITY, 2013. - 108 c.: ni. -
bubmuorp.: c. 107. - ISBN 978-5-94984-449-6

* MpEKAC YEM HpOﬁTPI 10 CCBLIKE, HeO6XO,I[I/IMO BOWTH B CUCTCMY

OYHKIMOHUPOBAHHUE SJIEKTPOHHON MH(pOPMalMOHHO-00pa30BaTeIbHOIN cpeabl o0ecneyu-
BAETCsl COOTBETCTBYIOIIMMU CPEICTBAMH UHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHBbIE OMOJIUOTEYHbIE CHCTEMbI
Kaxapiii oOydaromuiics o0ecrieueH JOCTYIOM K SJIEKTPOHHOW OMOIMOTEUHON cucTeme
YIJITY (http:/lib.usfeu.ru/), yauBepcampHast 6a3a nmanHbix East View (OO0 «MBUCy)
https://dlib.eastview.com/browse/udb/12 , 55C H3narensctBa Jlanp http://e.lanbook.com/, 3bC
YuuBepcuterckas 6ubmmoTeka onnaita http://biblioclub.ru/, conepskammx u3aaHus MO0 OCHOBHBIM
M3y4aeMbIM AUCIMILTUHAM U C(HOPMUPOBAHHBIX MO COTJIACOBAHUIO C MPaBOOOIaAaTENsIMH yueo-
HOM M y4eOHO-METOAMYECKON IUTEePaTypHI.

CnpaBouHble H HH(POPMALHOHHBIE CHCTEMBbI
1. CnpaBouno-mpaBoBas cuctema «Koncynabrant [Timroc» (http://www.consultant.ru/).
2. CnpaBouno-nipaBoBas cuctema «Cuctema TAPAHT». CBoOomHBIH HOCTYI (pexuM
nocryma: http://www.garant.ru/company/about/press/news/1332787/).
3. IIporpammuas cuctema sl OOHAPY>KEHHUSI TEKCTOBBIX 3aMMCTBOBAaHUH B YYCOHBIX H
Hay4uHBIX padoTax «AHtumiaruar. BY3» (URL: https://www.antiplagiat.ru/).

IIpodeccuonanbubie 6a3b1 JAHHBIX
1. DONEeKTPOHHBIM (OHJ MPABOBBIX U HOPMATUBHO-TEXHUYECKUX JIOKYMEHTOB // AK-
uonepHoe obmiectBo «MHpopmannonnas kommanus «Koaexey» (https://docs.cntd.ru/). Pexxum
JIOCTYTIa: CBOOOTHBIH.
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https://biblioclub.ru/index.php?page=book&id=695137
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
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/
https://dlib.eastview.com/browse/udb/12
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/company/about/press/news/1332787/
https://www.antiplagiat.ru/

2. OdunmanpHbIl UHTEpHET-OpTan npaBoBor uH(popmaiuu (http://pravo.gov.ru/). Pe-
UM JOCTyTa: CBOOOTHBIN

3. baza moiMHOTEKCTOBBIX U OMOIMOrpaduIecKnx ONMCAHUN KHUT M MEPUOTUIYECKUX U3-
nanuii (http://www.ivis.ru/products/udbs.htm). Pexxum nocrymna: cBoOO1HBII

4. udopmanroHHbIE CHCTEMBI, OAHKH JTaHHBIX B OOJIACTH OXPaHbI OKPYKAIOMIEH Cpeabl
W TIPUPOIOTIOIB30BaHus — Pexxum moctyma: http:/MuHIpUpoa6Ipo.pd

5. Hudopmammonnas  cucrema «TEXHOPMATHUB». —  Pexum  jgocryna:
https://www.technormativ.ru/ ;

6. Hayunas snexrponHas 6ubnmoreka elibrary. — Pesxxum nocryma: http://elibrary.ru/ .

7. TIporpammsr st sxojoroB ECOReport. — Pesxum mocryma: http://ecoreport.ru/ ;
Nudopmannonnsie  cucrembl  «buopaznoobpasue  Poccum». —  Pexum  nmocryma:
http://www.zin.ru/BioDiv/

7. ®OH/I OIIEHOYHBIX CPEICTB /IJIsl MPOBeIeHUsI IPOMEKYTOYHOM aTTecTallun
0o0yvyaruuxcst 1Mo JUCHHUIJINHE

7.1. IlepeyeHb KOMIETEHUMIA ¢ YyKa3aHMeM 3TANOB UX (JOPMHUPOBAHUSA B Mpolecce 0CBOE
HHUs 00pa30BaTebHOI MPOrpaMMbl

@DopmupyeMble KOMIETSHINU Bun u ¢opma kKoHTpOIS

OIIK-2. CrnocobeH uCTonb30BaTh MareMaThdeckue, | [IpoMe:kyTOUHbI  KOHTPOJIb:  KOH-
¢busnueckue, (PpU3UKO-XUMUYECKHE METOJbI JIS pe- | TPOJbHBIE BOIPOCH K 3a4€ETy, IK3aMEHY

[IEHHS 33124 MPOPECCHOHATBLHOMN eI TEIbHOCTH Texymuii KOHTPOJIBL: ONPOC MO TEME
7abopaTopHO pPabOTHI M 3allUTa OT-

YCTHBIX MaTCPpHaJIOB, TCCTUPOBAHUEC

7.2. Onucanue noxka3sareJsieil 1 KpUTepHeB OLEHNBAHNS KOMIIETEHI[HI1 HA Pa3JIUYHBIX 3Ta-
nax ux popMuUpoBaHUs, ONUCAHME IIKAJ OLIEHUBAHUS

K cnade sk3amena qomycKarOTCs CTyIEHTHI, BBITIOJHUBIINE Bee J1a00paTopHbIe paboThI U
3alUTUBLINE 110 HUM IIPE/ICTABICHHbBIE OTYETHI.

Kpurepun oneHMBaHUsI YCTHOIO OTBETa Ha KOHTPOJbHBIC BONPOCHI JK3aMeHa
(MpoMeKYTOYHBIH KOHTPOJIb, popmupoBanue komnereHuu OIIK-2)

«5» (omauuno) — NaH NOJHBIN, pa3BepHYTHIH OTBET Ha MOCTABJIEHHBIH BONPOC, OKa3aHa
COBOKYITHOCTh OCO3HaHHBIX 3HaHUH 00 OOBEKTE, 10Ka3aTEIbHO PACKPHITHI OCHOBHBIE IMOJIOXKE-
HUS TEMBI; B OTBETE IIPOCIIEKUBAETCS YETKasl CTPYKTYypa, JJOTHYecKas O0CJIeJ0BaTeIbHOCTD, OT-
paxaroias CyIHOCTh PAaCKpbIBAEMbIX TMOHSTHH, TEOPUH, siBIIeHUNU. 3HaHUE 00 0OBEKTE JEMOH-
cTpupyercs Ha (POHE MOHUMAHUS €ro B CUCTEME JJaHHOW HAYKU U MEXIUCHUIUIMHAPHBIX CBS3EHl.
OTBeT U3NI0KEH JTUTEPAaTypPHBIM SI3bIKOM B TEPMHHAX HAYKH, [TOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh HAa YTOYHSIOLINE BOIIPOCHI;

«4» (xopowio) — naH MOJHBINA, pa3BEPHYTHII OTBET Ha MOCTaBJICHHBIN BOINPOC, MOKA3aHO
YMEHME BBIIEIUTH CYLIECTBEHHBIE M HECYUIECTBEHHBIE INPU3HAKH, NPUYMHHO-CIIECICTBEHHBIC
cBs3u. OTBET YETKO CTPYKTYpPUPOBaAH, JIOTHUEH, U3JI0KEH B TepMUHAX Hayku. OfHaKo Aomyiie-
Hbl HE3HAUUTENIbHBIE OIIMOKN MM HEJIOYeThl, UCIIpaBIECHHbIE OaKalaBpOM C MOMOLIbIO «HABO-
JSIIUX» BOIIPOCOB;

«3» (yooeremeopumenvro) — AaH HENOJHBIA OTBET, JIOTHKA M MOCIEI0BaTEIbHOCTD U3~
JIO’)KEHUSI UMEIOT CYILeCTBEHHbIE HapylieHus. JlomyiieHsl rpyOble OMMOKH MPHU ONpEeesIeHUN
CYIIHOCTH pPacKpbIBa€MbIX MOHATHUH, TEOPHUil, ABJICHUN, BCIEICTBUE HEMOHUMAaHUs OakaiaBpoM
UX CYIIECTBEHHBIX M HECYIIECTBEHHBIX IPU3HAKOB U CBsA3eil. B OTBeTE OTCYTCTBYIOT BBIBOBI.
YMeHHe pacKpbITh KOHKPETHbIE MpPOSBICHUS OOOOIIEHHBIX 3HAHMM HE MoKa3zaHo. PeueBoe
odopmiteHHe TpeOyeT MOMPABOK, KOPPEKITUH;

«2» (neyooeremeopumenvho) CTYIEHT JTEMOHCTPUPYET HE3HAHHE TEOPETUYECKUX OCHOB
npeaMeTa, He YMeEeT JeJlaTh apryMEHTUPOBAaHHbIE BBIBOJIBI U MPUBOJUTH MPUMEPHI, TOKAa3bIBAET
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ciaboe BiaJieHue MOHOJIOTHYECKO peublo, HE BJIAICeT TEPMUHOJIOTHEH, IPOSBIISIET OTCYTCTBHE
JIOTUYHOCTH U TIOCJEI0BAaTEIbHOCTH W3JIOKEHUS, JIeaeT OLIMOKHU, KOTOphIE HE MOXKET UCHpa-
BUTh, Ja’Ke TIPU KOPPEKLIMH MPETOAABATENIEM, OTKA3bIBAETCS OTBEYATh HA 3aHATHH.

Kputepuu oneHuBaHHsI YCTHOTO OTBeTa HA KOHTPOJbHBIE BONPOCHI 3auyera (Mpo-
MeKYTOYHBII KOHTPOJIb, opmupoBanune komnerenuuu OIIK-2)

K cnmaue 3auerta momyckaroTcsi CTYIIEHTHI, BBHIIIOJHHUBIINE BCe JabOpaTopHbIe padOThI, U
OTBETHUBIIINE HAa TECTOBBIC 3aJaHUS.

3aumeno — MoONy4alOT CTYACHTHI, IPABUIBLHO OTBETUBIINE HE MeHee, yeM Ha 50% Bompo-
COB, BBIHOCHMBIX Ha 3a4erT.

He 3aumeno — nony4aro CTyJeHTBI, HE CAABIIKME OTYETHI MO JAOOPATOPHBIM paboTaM U
oTBeTUBILKE MeHee yeM Ha 50% BOIPOCOB, BBIHOCUMBIX Ha 3a4erT.

Kpurepumn oueHuBaHMsI YCTHOIO OTBETA HA BOIPOCHI 0 TeMe JadopaTopHOM pado-
ThI M 3aIUTA OTYETHBIX MATEePUAIOB (TeKYIIMii KOHTPOJIb, (OPMUPOBAHHE KOMIIETEHIHH
OIIK-2):

«5» (omauuno): paboTa BBHINIOJIHEHA B CPOK; OPOPMIICHHE U COJepKATEIbHAs YaCTh OTYETa
o0pa31oBble; paboTa BHIIOJHEHA CAMOCTOSITENLHO; MPHUCYTCTBYIOT COOCTBEHHBIE 0000IIEHUS,
3aKJII04YEHUS U BBIBOJbI. OOyUaronuiicss paBUJIbHO OTBETUJI HA BCE BOIIPOCHI MPU cavye KOJUI0-
KBHYMa U 3aIIUTE OTYETA.

«4» (xopowio): paboTa BBIIIOJHEHA B CPOK; B OPOPMIICHUN OTYETA U €r0 COJIepKATEeIHHON
YacTU HET rpyObIX OMMOOK; paboTa BBIMOIHEHA CAMOCTOSITENIbHO; MMPUCYTCTBYIOT COOCTBEHHbIE
000011eHu s, 3aKITI0UYEeHUS U BBIBOBI. OOyuaromuiics mpu cade KOJUIOKBHYMa M 3aIlUTe OTYETa
MPABUJILHO OTBETUJI HA BCE BOMPOCHI C MMOMOIIBIO MTPENOaBaATES.

«3» (yoosnemeopumenvHo): paboTa BHINOJIHEHA C HApyIMIeHUEM rpaduka; B ohopmiieHUH,
COJIepKaTeIbHON YaCTH OTYETa €CTh HEJAOCTATKHU; paboTa BBIMOIHEHA CAMOCTOSTEIBLHO, IPUCYT-
CTBYIOT COOCTBEHHBIE 00001eHus. O0yJaromuiicst pu cade KOJUIOKBUYMa M 3allUTE OTYeTa
OTBETUJI HE Ha BCE BOMPOCHI.

«2» (neyoosnemeopumenvbro): opopMIIeHHE OTYETa HE COOTBETCTBYET TPEOOBAHUSIM; OT-
CYTCTBYIOT WJIU CJIEJIaHbl HEMPaBUIIbHBIE BBIBOJIBI U 00001eHusa. OOyuaromuiicss He OTBETUII Ha
BOTIPOCHI KOJJIOKBHYMa M HE CMOT 3aIIUTUTH OTYET.

Kpurepun oneHnBaHusi BHINOJTHEHUs 3aJaHUI B TecTOBOH gopme (TeKymuid KOH-
Tpoab, popmupoBanne komnerenmun OIK-2)

[To uToram BBHIMOJHEHUS TECTOBBIX 33aJaHUN OIIEHKA MPOU3BOJUTCA IO YeThIpeXOallib-
HoM mikane. [Ipy nmpaBUIBHBIX OTBETaxX Ha:

86-100% 3amaHuil — OLIEHKA «OMAUYHON,

71-85% 3amgaHuii — OlEHKA «XOPOULO»,

51-70% 3amaHuil — OLIEHKA «Y0081emMBOPUMENbHON,

MeHnee 51% - oneHKa «Heyodos1emeopumenbHo.

7.3. TunoBble KOHTPOJIbHbIE 32IaHUS] WJIH MHbIEe MAaTePHAJIbl, He00X0AUMbIe /15l OLleHKH
3HAHMI, YMeHMii, HABBIKOB U (/M) ONBITA JeATEJIbHOCTH, XaPAKTEPU3YIOLIHUX 3TAlNbI
(popMHpoBaHUsI KOMIIETEHIHI1 B polecce 0OCBOeHNsI 00pa30BaTeJbLHON MPOrPaMMbl

KoHTpoJibHBIE BONPOCHI K 3a4eTy (IPOMeKYTOYHBII KOHTPOJIb)

1. Ilpu kakoi KOHIIEHTpAIlMHU THAPOKCHIAa aMMOHUS pacTBOp AuccoruupoBad Ha 50 %? Paccun-
taTh BenuuuHy pH pactBopa. PK=4,75

2. BBIuCIUTh aKTHBHOCTH MOHOB Meu 1 XJiopa B 0,02 H pacTBOpe XJIOpHIa METH, COCpIKaIIeM
0,02 Mo HUTpaTa Kausl.

3. Paccumnrars pacTBOpHUMOCTH (hocdara CBHHIIA B T/J1 M HAMTH KOHIIEHTpaIiu noHoB ceuHIia (11)
1 (hochaT-HOHOB B HACHIIEHHOM pacTBope. ITP=1,5%1023

4. Yemy paBeH D TeTpabopara HaTPUs B PEAKIINH:

Naz2B407 ++ H2SO4+ 5H20 = Naz SO4+ 4H3BO3

16



[$2}

. Paccumnrars HOpManbHOCTH 0,2 M pactBopa AlCI3

6. Kakoit 06vem 0,1000H pactBopa HCI moiiaer na tutposanue 20,00 M 0,05000 u pactBOpa
Na>CO3

7. BpiOpaTh HHIMKATOP MO CKauKy TUTPOBAHUS U 10 BennuuHe pH pacTtBopa B 3.T. /Uit TUTPOBa-
aus 0,1000n pactBopa NH4OH (pK=4.75) 0.1000 1 pactBopom H2SO4

8. Paccuurats nponentHoe coaepxkanue NazCO3 B TexHHMUECKOM 00pase, eciii Ha THTPOBaHUE
nasecku 0,3000 r uzpacxonosano 24,00 miu 0,2000 H pacTBOpa CEpHOM KUCTOTHI.

9. Uemy paBeH r-sKBauBajieHT OMXpomaTa Kajlis B PeaKkI[Mi BOCCTAHOBIICHHUS €ro 10 HOHOB
TPEXBAJICHTHOI'O Xpoma?

10. Boi6pats O.-B. Mnaukarop mo BequyuHe MOTEHIIMANIA pacTBOPa B 3.T. ¥ 0 CKaYKy TUTPOBa-
Hus s tutpoBanus 0,10001 autpura Hatpus 0,1000H cTaHIapTHRIM pacTBOpPOM Opomara
kamus. EO(BrOs/Br)=1.45B; E°(NOs/ NO2)=0.94B
a) E%na=0.76B; 6)E%ng=1.30 B; B) E%na=1.50 B; r) E%ne=1.87 B.

12. Paccuntarh HaBecKy I1aBeJIeBOIl KUCIOThI, KOTOPYIO CJIEIYeT B3SATh B MEPHYIO KOJIOY €MKO-

cthio 500,00 mi,uTo0b1 Ha TUTpOBaHue 25,00 M1 pacTBopa uzpacxonosars 30,25 mi pacTBopa

nepMaHranara Kaiaus, TUTp koroporo paseH 0,01580 r/mn. M.m H2C204 * 2H20 = 126.

KoHTpoJibHBIE BONIPOCHI K IK3aMeHY (IPOMEeKYTOYHbIH KOHTPOJIb)

1. Pacuers! Benuuunbl pH /1 cnabbix KUCIOT U ocHOBaHMil. PacueTsl Benuunnbl pH 1
CUJIbHBIX KHCIIOT 1 OCHOBAHUM.

2. bydepnsie pactBopsl. CBoiicTBa OydepHbIx pacTBopoB. Pacuet Bennuunsl pH nms Oy-
(bepHBIX CHUCTEM.

3. PacTBOopuMOCTh U mpou3BeacHNEe pacTBopuMocTu. [IponsBenenue akTuBHOCTH. Brus-
HUE Pa3JIMYHBIX (PAKTOPOB HA PACTBOPUMOCTH OCaAKOB. OIHOTHUIIHBIE U PA3HOTHUITHBIE OCAJKH.
PacyeTbl pacTBOPUMOCTH 110 BEIMYMHE MPOU3BEACHHS PACTBOPUMOCTH U HA00OPOT.

4. AxtuBHOCTh. MOHHAs cuia. BiusiHue mOHHOM CUJTbI HA aKTUBHOCTH MOHOB. Y paBHEHHUE
Jebas-I"rokkens.

5. OmnpeneneHne KUCaoT, OCHOBAHUS U THAPOJIU3YIOMIHXCS coeil. CKauKu TUTPOBAHUS.

6. Pacuets BennuuHbl pH B SKBHBaJIEHTHOH Touke. BIOOp MHIMKATOPOB AJS paziud-
HBIX CITy4aeB TUTPOBAHUA.

7. VHaukatopbl B METOJE KHUCIOTHO-OCHOBHOTO TUTPOBAHHUS. TEOPETUYECKUE OCHOBBI
MOBEJICHUSI MHIUKATOPOB. OmpeieieHne OCHOBAaHUM, KUCIIOT U COJIEH

8. OKMCIUTENbHO-BOCCTAHOBUTENBHBIN MOTEHIIMAN. Y paBHeHue HepHcra. BausHue pas-
JTUYHBIX (PaKTOPOB HA PeabHbIN MOTEHIIMAJI CUCTEMBI.

9. KoHcTaHTa paBHOBECHUS] OKHUCIUTENHHO-BOCCTAHOBUTENBHBIX peakuuil. BnusHue pasz-
JUYHBIX ()aKTOPOB HA CKOPOCTHh OKHUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX PEAKIUUA. ABTOKATalU3.
CornpsiKeHHbIE OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

10. KpuBble TUTpOBaHUS W BHIOOP MHIMKATOPOB B PA3IUYHBIX METOJaX. XpOMAaTOMET-
pusi, HoIOMEeTpusl, IEPMAHTaHATOMETPUS, BAHAJJATOMETPHUS U JIp.

11. Busyanu3zanuss MHQOpMAIMKU C MOMOILIBIO CPEJICTB MOJATOTOBKHU NpPE3EeHTAlUil, KOH-
CTPYKTOPOB JIEKTPOHHBIX Y4EOHBIX MTOCOOUH.

12. AprenTo- u Mepkypumerpus. KpuBsie TuTpoBanus. AncopOmus U okkiro3us. M3o-
Mophuzm. UHIUKaTOpPHI.

13. KomrmrekconomeTpusi. XenatooOpa3oBanne. KOMITJIEKCOHBI ¢ aMHUHOIOIMKAPOOHO-
BbIMH rpynmnamu. Cepo- u docdopcoaepkamre KoMrmiekcoHbl. COCTaB M CTPYKTYpa KOMILIEK-
coB. Uaamkatopsl B KOMIUIEKCOHOMETpUHU. OnpeiesieHne MeI0YH03eMeTbHBIX METAIITIOB.

14. OcobGennocti U o0nacTH npuMeHeHus. Bbibop Merona aHanu3a ¢ y4eTOM KOHIIEH-
TpaIyy OMpeIesIeMbIX KOMITOHEHTOB, HAJTUYHS CPEJICTB U3MEPEHUS, KBATM(PUKAIINH TIEpCOHAa,
MIPOJIOJKUTENIbHOCTH IIPOBE/ICHUSI aHAIN3A.

15. OcHoBHbBIE (DU3UKO-XUMHUYECKUE METOJIbI aHAJIN3a: ONTHYECKHE, DICKTPOXUMHUYE-
ckue, xpomarorpapudeckue. Knaccupukanus u 001acTb IPUMEHEHHUS.
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16. OcobGeHHOCTH UCTIONB30BaHU MPH MTPOBEACHUN (PU3UKO-XMMHUYECKOTO aHaJIH3a.

17. Cnextp 371€KTpOMarHUTHOTO M3JIy4eHUs. BiusHue ATUHBI BOJIHBI Ha JIEKTPOHHBIE,
KoJieOaTebHbIC U BpallaTeIbHbIE EPEXOIbI.

18. 3akon byrepa-JlamOGepra-bepa. [IpuunHbl OTKIOHEHUH — MCTHHHBIC, XUMUYECKHE,
UHCTpyMeHTaJbHbIe. CriekTphl nornomeHust. OCHOBHBIE y3JIbl IPUOOPOB Il U3YUYEHHUS CIIEKTPa
noryomeHus. OnpeeneHre OKpalleHHbIX KOMIUIEKCOB JKele3a, TUTaHa v Jp.

19. Hedenomerpuueckuii 1 TypOMAMMETPUIESCKII METOABI aHAIM3a. Y paBHeHHE Panes.
OO6nacTh NPUMEHEHUS U U3MEPUTEIIbHbBIE TPHOOPHI.

20. DnexTpoaHblii noTeHIMal. Y paBHenue Hepuera.

21. DnekTposl CpaBHEHUS — KaJIOMEJbHBIHN, XiopcepeOpsaHblid. UHAMKATOpHBIE 31EKTPO-
JIbl — MeTaJIn4eckue u MeMOpanHblie. CTEKIISTHHBIN 3JIEKTPO/, AJIEKTPOJ] C KUIKUMH, TBEPABIMH
Y ra304yBCTBUTEIILHBIMU MEMOpaHaMH.

22. YCTaHOBKM Ui TOTCHIMOMETPHUYECKUX ompeneneHuil. Ilpsmas moreHummomeTpus,
HOTEHIIMOMETpUUECKOoe TUTpoBaHue. OnpeaesaeHne KUCIoT IPU COBMECTHOM NPUCYTCTBUU

23. KpuBas Tok-moreHnuan. KauecTBeHHBI M KOJMYECTBEHHBIN aHanu3. YpaBHEHUE
NnpkoBrya. OCcTaTOUYHBINA U MUTPALIMOHHBIN TOKH.

24. Cxema nomsiporpadudeckoii ycranoBku. [Ipsmas nomsiporpadus. Merox 1o6aBok B
nossiporpadumu.

25. AMnepomMerpuueckoe tutpoBanue. OcoOeHHOCTH U 0OnacTh npumeHeHus. Onpene-
nenue Fe(Il), Cr (VI).

26. DIeKTpONpPOBOAHOCTD M IMOJBWXHOCTH MOHOB. BiHsiHME cocTaBa pacTBOpa Ha BUJ
KPHUBBIX NPH KOHAYKTOMETPUYECKOM TUTPOBAHUM (KOHLIEHTpAlLUs, TOCTOPOHHHUE JIEKTPOJIMTHI,
TEMIEpaTypa, CTETIEHb NOHU3ALUN ).

27. IlpsimMasgs KOHAYKTOMETpUs. YCTaHOBKM JJIi KOHJIYKTOMETPHUECKUX OIpe/eeHuH.
VY nenbHas U HKBUBAJICHTHASI 3JIEKTPOIPOBOAHOCTD.

28. KonaykToMeTpuyeckoe TUTPOBAaHME Ha HM3KOW, 3BYKOBOH M BBICOKOM YacToTax.
VYcranoBku a5 uaMepeHuil. Oco0eHHOCTH MEeTOoa.

29. 3akoHbl 3nekTponu3a. 3akoH Papanes. [loreHnmansl pa3iaokeHus U MepeHarpsKe-
HUsl. Bexon 1o Toky.

30. DnekTporpaBuaMeTprudeckuii aHanu3. [Iporeccsl, Mpoxosmue Ha aHOAE U KaTo/e.

31. Kynonomerpwus. IloTeHmmocraThueckass W TalbBaHOCTAaTHYECKass KYJTOHOMETPHSL.
Oco6eHHOCTH ¥ TPUMEHUMOCTh METO/1a aHaJIN3a.

32. TeopeTnueckre OCHOBHI XpoMaTorpadudeckux MetonoB. Teopust Maptuna - CHHIUK.
Kunernueckas teopust. Kimaccudukanust MeTogoB xpomarorpaguu — ra3opasi, ra3oKuaKoCTHas,
OyMaxxHasi, TOHKOCJIOITHasl, HOHOOOMEHHas.

33. OcHOBHBIE Y35Ibl MPUOOPOB JUISI ONPEIENCHUs] KaYeCTBEHHOTO M KOJUYECTBEHHOTO
COCTaBa BEIIECTB U UX CMECEU.

34. NonoobmenHas xpomarorpadus. Tunsl HOHOOOMEHHUKOB. KaTHOHUTBI, aHUOHUTHI,
am¢onutel. CTaTuyeckas, AMHAMUYECKasi U MOJIHAs JUHAMHU4YecKas oObeMHble eMKocTu. Orpe-
JICJICHNE ILEJIOYHO3EMENIBHBIX METAJUIOB 110 METOAY 3aMELICHMsI, CMECH YKCYCHOW KHCJIOTHI U
areraTta HaTpHUsl.

@®parMeHT TeCTOBbIX 3aaHHH (TEKYyLMA KOHTPOJIb)

1. Ot kakux U3 nepevncIeHHbIX PaKTOPOB 3aBUCUT KOIDPUIIMEHT aKTUBHOCTH?
1. Ot pa3mepa HoHa,
2. OT KOHIIEHTPAIIUN PACTBOPA;
3. OT KOHCTaHTHI paBHOBECHS,
4. Ot Tumna peakiuu.
2. Kak BiMsieT OJHOMMEHHBIH HOH Ha pacTBOPUMOCTH Ocaaka?
1. VYBeaunuusaer,;
2. YMeHbIIaeT;
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3. He Bnuser;
4. WU3menser.
3. Beruucnuts pH 0,01 M pacTBOpa ruIpoKcuaa HaTpust

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

4. Jlnsa ompenenieHus: CoJiep>KaHusl ATHIIOBOTO CIIUPTa B KpoBU Mpody maccoit 1,0 r mogkucnuim
a30THOM kucnoTor u gqodasuiu 25,00 mi 0,02 H pacTBOpa Ouxpomara Kaiaus (3TaHOJ OKUCITHIICS
JI0 YKCYCHOM KUCHOTHI). MI30bITOK OMXpoMaTa Kaiausi OTTUTPOBAIN HOJTOMETPUUYECKH, 3aTPaTUB
22,25 mn 0,02 1 THOCYNB(aTa HATPHsL. BEIYUCINTH KOHIEHTPAIHMIO STaHOJIA B KPOBH (MI/11):

1. 0,633;

2.0,317;

3. 0,160;

4.1,26.
5. Kak Bnusier 3apsn noHa Ha KO3 GUIIUEHT aKTUBHOCTH?

1. U3menser;

2. He Bnusger;

3. VBeIn4nBaET;

4. YMmeHb1IaeT.
6. Yto sBnsgercs kpurepueM odparumoct OBP?

1. PeanpHbIN DOTEHIIMAT CUCTEMEI,

2. xoHcTaHTa paBHoBecus OBP;

3. Pa3HOCTh MOTEHIIMANIOB ABYX CHCTEM PEarupyrolIiuX BEIIECTB,;

4. OTHOILIEHNE KOHIIEHTPAINI pearupyouux BeIecTB.
7. Paccuurats PH B MOMEHT 5KBUBaNIEHTHOCTH B Xojie TuTpoBanus 0,10 M pactBopa kapOoHara
Hatpus 0,10 M pactBopom cousiHo#i KHCTA0ThI (PKH2c0:=6,35).

1. 3,675;

2. 6,350;

3.9,675;

4.10,675.
8. Uro Takoe noHHas cuia?

1. DTo cuna Ban-nep-Baannsca,

2. D10 pabota Mex(pazHOTO MPOTHBOICHCTBUS,

3. DTO cuja 3JIeKTPOCTATUIECKOTO OTTAIKUBAHUS,

4. Oto cuia, NeHCTBYIOIIAs HA 000JIO0YKH MPOTUBOIIOJIOKHO 3aPSHKEHHBIX HOHOB.
9. Kakyro Maccy nepmaHrasnata Kajiaust HaJo B3sTh ajs npurorosierust 500,00 mi pactBopa ¢
tuTpoM 1o xenezy 0,005432 r/mn?

1.0,75;

2.1,50;

3. 2,25;

4. 3,00.
10. J1o xakoro oobema cnenyet pazbaButh 500,00 M 0,1 H pacTBopa Guxpomara Kanus, 4ToObI
HOJYYHUTh PAcTBOP ¢ TUTpoM To xkene3y 0,00500 r/mn?

1. 560;

2. 880;

3. 1120;

4.1680.
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Bomnpocel, BBIHOCMMBIE HA YCTHBIH ONMPOC M0 J1a00paTOPHBIM padoTam
(TeKymmii KOHTPOJIb)
(pparmMenT mo Teme «ONTHYECKHE METOIbI AHAIN3A))

Uem 00yCIIOBIECHO HECOOIIOICHIE OCHOBHOIO 3aKOHA CBETOIOTJIONIECHUS ?

Kak ocymecTBisieTcs MOHOXpOMAaTH3aIus cBeTa B OTOKOIOpUMETpax?

UYrto Takoe onTU4ecKas IOTHOCTh?

Uem o0ycIioBiieHa OKpacka pacTBOPOB B BUAMMOM 001acTH CHIEKTpa U3Ty4eHuUs?

KakoBo cooTHoIIeHHE MeXay pa3MepoM YacTUIl JUCHEPCHOM (a3bl U JJIMHOM BOJHBI B
He(eToMeTPUYECKOM aHau3e?

6. IIpo6y crounoii Bomsr 10,00 M conepskamieii AsO4>, pa3daBuIn B MepHOil Koj1Oe Ha
250,00 ma. K anukBoTHO# yactu pactBopa 5,00 M mpubasuiu 3,00 mi pacTBopa peak-
THBa W pa3zbaBuiu B MepHOU koyioe Ha 100,00 mut. Ilocne komopuMeTpupoOBaHUS TOJY-
YeHHOTO pacTBopa ompenenunu cogpepxanue AsOs>, pasroe 0,022 mr/i. Paccuuraiite
COJIepKaHUE MBIIIbsIKa B CTOYHOM BOJIe (B MT/J).

s E

7.4. CooTBeTCTBHE HIKAJIbI OLIEHOK U YPOBHEl c(hpopMUPOBAHHBIX KOMIIETeHIIHii

YpoBeHb

c(hOpPMHUPOBAHHBIX

KOMIIETEHIIUH

OrneHka

IlosscHenus

Bricokuii

«S»
(OTIMYHO)

Teopernueckoe coiep)KaHUE Kypca OCBOEHO IOJHO-
CTBIO, BCE MPEIyCMOTPEHHbIE MPOrpaMMoil oOyueHus yueo-
HBIC 32JIaHUS BHITIOJTHCHEI.

OO0yyaromuiics AEMOHCTPUPYET CIIOCOOHOCTH CAMOCTO-
SATEILHO MPUMEHSTH B IPOQECCHOHATBHON JAEITSILHOCTH XH-
MUYECKHE M MHCTPYMEHTAJIbHbIE METOJbl aHAIHM3a AJs KOH-
TPOJIE KAYECTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa BEIIECTB,
CIOCOOEH CaMOCTOSITENIBHO OCYILECTBIATh AaHallu3 MHOTO-
KOMITOHCHTHBIX CHCTEM, MPOBOJUTH TEOPETHUCCKHE U JKCIIC-
pUMEHTAIIbHBIE HCCIIEIOBAHUSI.

bazoBrlit

«4
(xopor1o)

Teopernueckoe cojepkaHue Kypca OCBOEHO IOJIHO-
CTbIO, BCE MPEIYCMOTPEHHbIE MporpaMmoi oOyuyeHHs y4deo-
HBbI€ 3a/1aHUs BBINOJIHEHBI C HE3HAUNUTEIbHBIMU 3aMEUaHUSIMH.

OOyuaromuiicss cmoco6eH NPUHUMATh Y4acTHE B XUMHU-
YECKUX U UHCTPYMEHTAJIbHBIX METO/Ibl aHAJIN3a IIPU KOHTPOJIE
KAaueCTBEHHOTO0 M KOJWYECTBEHHOI'O COCTaBa BEILIECTB, OCY-
LIECTBJISATh aHAJIU3 MHOTOKOMIIOHEHTHBIX CHUCTEM, TPOBOUTH
TEOPETUYECKHE M DKCIEPUMEHTAJIBHBIE HCCIIECIOBAHUS, HC-
MI0JIb30BATh MOJYYEHHbIE 3HAHUS U YMEHMs B Oynyiued mpo-
(eccroHaIbHON 1€ TEIbHOCTH.

[Toporosbiii

«3»
(ynosie-
TBOPH-
TEJIBHO)

Teopernueckoe copepxkaHue Kypca OCBOEHO YaCTUYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoOil 00ydeHus
y4eOHBIX 33JaHUH BBIIIOJHEHO, B HUX UMEIOTCS OLIUOKH.

OOyyaromuiics MOXET I0J PYKOBOICTBOM IPOBOJUTH
aHaJIN3 MHOTOKOMITOHEHTHBIX CHCTEM, 3HA€T XUMHUYECKHE U
MHCTPYMEHTAJIBHBIE METOJIbl aHalM3a JUIsl KOHTPOJsS Kaue-
CTBEHHOT'O U KOJMYECTBEHHOTO COCTaBa BEILIECTB, IPUMEHSIThH
MOJTyYeHHbIE 3HAHMS M YMEHMs B Oyaymiel mpodeccruoHanb-
HOU JIeITEIbHOCTHU

Huskuit

«2»
(neyno-
BJICTBOPH-
TEJILHO)

Teopernueckoe copepkaHue Kypca HE OCBOCHO, OOJIb-
IIMHCTBO TMPEAYCMOTPEHHBIX MPOrpaMMoOil oOyueHus y4ded-
HBIX 3aJlaHWi JTMOO0 HE BBITIOJIHEHBI, JINOO COAepKaT rpyobie
OIMOKM; JTOTIOJIHUTENbHAS CaMOCTOsITeNIbHAs paboTa HaJ Ma-
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YpoBeHb
c(hopMHPOBAHHBIX Ornenka [MosicHeHus
KOMIIETEHIIUH

TEpPUAJIOM HE TMpHUBENa K KAKOMY-IMOO 3HAYUTEIHLHOMY I10-
BBIIIICHUIO KA4€CTBA BBIMOJHEHUS YI€OHBIX 3aJaHUH.

OOyvaromuiics HE BJIAJEET XUMHUYECKUMH U HHCTPY-
MEHTaJIbHBIMA METOJaMU aHaju3a JJIsi KOHTPOJISI KaueCTBEH-
HOrO M KOJMYECTBEHHOIO COCTaBa BEIIECTB, HE CIIOCOOEH
OCYIIIECTBJISATh aHAJIM3 MHOTOKOMIIOHEHTHBIX CHUCTEM, HE MO-
JKET MPOBOJUTH TEOPETHUYECKUE M IKCIIEPUMEHTAJIbHBIC HC-
CJICIOBaHMSI U MIPUMEHSTH MOJIYYCHHBIC 3HaHHS B TIPodeccro-
HaJIbHOH JIeATEILHOCTH

8. MeToauuecKkue YKazaHus 1Jisd CaMOCTOAITEIbHOI paﬁoTbl Oﬁy‘lalOlIII/IXCH

CamocTtosTenpHas padoTa CIIOCOOCTBYET 3aKpEIICHHIO HABBIKOB PAa0OTHI ¢ yueOHOU H
HAYYHOH JINTEPaTypOd, OCMBICICHHIO M 3aKPEILICHUIO TEOPETHUECKOTO MaTepuana U dKCIepH-
MCHTAJIbHBIX HABBIKOB II0 BJIAJCHHIO MCTOAAMU MATEMATUYCCKOTIO MOACIIMPOBAHUA U aHAIN3a
IIPY TIOUCKE UHPOPMALIUH 110 aHAJTM3y MHOTOKOMIIOHEHTHBIX CMecel, COBPEMEHHBIMHA METOAaMU
IUTAHUPOBAaHUS U 00pabOTKU HKCIEPUMEHTAIbHBIX JIAHHBIX, AaHAJIU30M pE3yJIbTaTOB HCCIEI0BaA-
HUH I IPOBE/ICHUS] XUMHKO-TEXHOJOTHUECKUX TPOIIECCOB.

CamocrosTenpHas paboTa BBITOTHSIETCS BO BHEAYIUTOPHOE (ayAUTOPHOE) BpeMs T10 3a]a-
HUIO ¥ TP METOJMYECKOM PYKOBOJICTBE MPEMOAaBaTelisi, HO 03 ero HEMOCPEICTBEHHOTO y4a-
cTus (P YaCTUIHOM HETOCPEJACTBCHHOM YYacCTHH TIPEIOJIaBaTENsl, OCTABIISIFOIIEM BEIYIIYIO
POJIb B KOHTPOJIE 32 pabOTOi CTYIEHTOB).

Dopmvl camocmosmenvroi pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIIOYAIOT B CEOSI:

- u3ydyeHue y4yeOHOM, HaydyHOH M METOAWYECKOM JIMTEepaTyphbl, MarepuaioB
NEePHOIMYECKUX M3JaHUH C TMPUBICYEHUEM JICKTPOHHBIX CPEICTB O(UIMAIBLHOM, CTaTUCTUYECKOMH,
HEePUOIMUYECKON 1 HAy4YHOH HH(pOpMaLUH;

B mporecce n3ydeHus: AUCHUILTUHBI «AHATUTHYECKAs XUMHS U (PU3UKO-XUMHUYECKUE Me-
TOJIbl aHanmu3a» OakanaBpamu HampasieHus 18.03.02 «3DHepro- u pecypcocOeperaroiiye mpo-
LIECChl B XUMHUYECKOW TEXHOJIOIMU, HEPTEXUMUHN U OMOTEXHOJIOTHI» OCHOGHbIMU BUOAMU CAMO-
cmosamenbHolU pabomul SIBISIOTCS:

(]  NOAroTOBKAa K ayAMTOPHBIM 3aHATHAM (JEKUIUSAM M JJaOOPaTOPHBIM 3aHATHUSIM) U BbI-
MIOJIHEHUE COOTBETCTBYIOIIUX 3a/laHUM;

[J camocTodATenbHas padoTa HajJ OTAEIbHBIMU TEMaMU y4eOHON JAMCLMILIMHBI B COOT-
BETCTBUHU C YU€OHO-TEMAaTHUECKUM IIJIAHOM;

(]  BBINOJIHEHHE TECTOBBIX 3aJJaHUIl;

(]  NOAroTOBKA K 3a4€Ty, 3K3aMEHY.

CaMocCTOSATENbHOE BBIIOIHEHUE MeCcnogblX 3a0anuti TI0 BCEM pa3fenaM JUCLUILIMHEI
copmupoBansl B ponze oreHouHbIX cpeacts (POC)

JlaHHBIE TECTHI MOT'YT UCIOJIb30BaThCS:

— TpernojaaBaTesMU Ui MPOBEPKH 3HAHUN B Ka4ecTBE (POPMBI MPOMEKYTOYHOTO KOH-
TPOJIA Ha TaOOPATOPHBIX U JIEKIIMOHHBIX 3aHSATHUSX;

— Ui IPOBEPKH OCTATOYHBIX 3HAHUH CTYJEHTOB, MU3yUMBIIUX JaHHBIH KypC.

Tecmoevie 3a0anus PACCUUTaHBl HAa CAMOCTOSITENIBHYIO paboTy O€3 MCHOJIB30BaHUs
BCIIOMOT'aTeNIbHBIX MaTepHasioB. To ecTh MpH UX BBIIOJIHEHUH HE CIIEIyeT MO0JIb30BaThCsl y4eOHOM U
JIPYTMMH BUJIaMU JIUTEPATyphI.

JInst BBINOJTHEHUSI TECTOBOTO 3af[aHUsl, MPEKIE BCEro, CIEAyeT BHUMATEIbHO NMPOYUTAThH
NOCTaBJIEHHBIA Bompoc. [locie o3HakOMIIEHHsI C BONPOCOM CIENyeT NPUCTYNaTh K IPOUYTEHUIO
npeaaraéMbIXx BapHaHTOB oTBeTa. HeoOxoauMo mpouuTaTh BCe BapUaHTHI U B KayeCcTBE OTBETA
crestyeT BeIOpath nHeKe (1ngpoBoe 0003HaYEHHE), COOTBETCTBYIOIINI MTPAaBUIIBHOMY OTBETY.
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Ha BbImosHeHMe Tecta OTBOXUTCS OrpaHumdeHHOe BpeMs. OHO MOXKET BapbUpPOBAaThCS B
3aBUCHMOCTH OT YPOBHS TECTUPYEMBIX, CIOKHOCTH M oObema Tecrta. Kak mpaBmiio, Bpems
BBINIOJIHEHUST TECTOBOTO 33/IaHUsl ONpEAENseTcs W3 pacuera | MHHyTa Ha OAWH TEOPETHUECKUI
BONIPOC M 15 MUHYT Ha pacueTHyIo 3a/1a4y.

ConeprxaHue TECTOB IO JTUCIHUIIMHE OPUEHTUPOBAHO Ha MOJTIOTOBKY OaKaiaBpoB IO OC-
HOBHBIM BOIIPOCAaM Kypca. YPOBECHb BBIIOJIHEHMS TECTa MO3BOJISET MPENOIaBaTEeNsIM CYIUTh O
X0JIe CaMOCTOSITEIILHON PadOThl 0aKaIaBpOB B MEKCECCHOHHBIN MEPHO M O CTENICHH UX MOJrO-
TOBKH K 3a4eTy ¥ 9K3aMeHY.

Onpoc no meme 1a60pamopHotl pabomsl U 3auuma OM4YemHuIxX Mamepuaiog BKIKOUaeT:

1. Teopernueckoe 0O00CHOBAHKE UCIIONB3YEMOTO METO/IA AHATIN3A;

2. MEeTOOJIOrYs M METO/IMKA BBIIOIHEHHUS 1Ta00paTOpHON paboThI;

3. 00CyKaeHHE IMOTyYEeHHBIX PE3YJIbTATOB,;

4. BBIBOABI 10 IPOAICNIAHHOM paboTe U 00CYKIEHNE BO3MO>KHOCTU UCIIOJIb30BaHMsI METO/IA.

9. IlepeueHb MHGPOPMANMOHHBIX TEXHOJIOTHi{, HCIIO0JIb3YyeMbIX
NPH OCYILECTBJECHHH 00pPa30BaTeJbHOIO Npouecca Mo JUCHHUILIHHE

[Ipumenenue 1MGPOBBIX TEXHOJOTHI B paMKax MPENnoJiaBaHus TUCIHUILIMHBI IPEo-
CTaBIISICT pacIIMPEHHBIE BOSMOXKHOCTHU 110 OpPraHU3alMy y4eOHBIX 3aHATUH B YCIOBHAX IU(PO-
BU3AlMK 00Pa30BaHUS U TO3BOJISIET CHOPMUPOBATH Yy OOYUAIOIIMXCS HABBIKU MPUMEHEHUS U (-
POBBIX CEpBHCOB M MHCTPYMEHTOB B ITOBCETHEBHOW JKU3HU U MPO(ECCHOHAIBHOW JEATEIbHO-
CTH,.

Jis peanu3anyy 3TOM 1M B paMKax M3Y4EHUS JUCHUIUIMHBI MOTYT HPHUMEHSTHCS
cnez[yfoume 1 (poBbIE HHCTPYMEHTHI U CEPBUCHI:

JUIE  KOMMYHUKalMd ¢ OOydJaromuMUcs: VK  Meccenxep
(https: //vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHmIKep, pacipo-
cTpansercs 1o juneHsuu FreeWare;

- JUid TUJIAaHUPOBAaHUS AyJUTOPHBIX U BHEAYJUTOPHBIX Mepompustuii: SH-
nekc.Kanennape (https://calendar.yandex.ru/) — onnaiiH KajieHIapb-IjIaHep, PacIpOCTPaHICTCs
o nuuensun ShareWare

- JUIsl COBMECTHOTO HCMOJb30BaHus (ainos: SAnnekc./luck — cepBuc s XpaHEHUS U
COBMECTHOT'O HCIOJIb30BaHUS JIOKYMEHTOB, paclpOCTpaHseTCs MO JIMIEeH3uH trialware u
@O6naxko (https://cloud.mail.ru/) — cepBuc st co3aanusi, XpaHEHUSI 1 COBMECTHOTO HUCIIOIB30-
BaHUs (PaiiIoB, pacpocTpaHsaeTcs 1o JULeH3uH trialware;

- ISl OpTaHU3aIlMK YIaJCHHON CBsi3u W BuacokoH(peperuuii: Mirapolis — cucrema ams
OpraHu3aliyi KOJUIEKTUBHOW paOOThI M OHJIAH-BCTpEU, pacHpOCTPaHsETCs MO MPOoIpUeTapHOn
munensun u SAunaexc. Tenemoct (https://telemost.yandex.ru/ ) — cepBuC a7is BUACO3BOHKOB, pac-
npoctpansiercs mo juier3un ShareWare.

Jis ycnemHoro OBJIAfCHUS IUCUUIUIMHOW WCTIONB3YIOTCS CIEAyIomre MHPOpMaIn-
OHHBIE TEXHOJIOTUH O0yUECHHUS:

* [lpu mpoBeneHWH JEKIHMHA WCIONB3YIOTCS MPE3CHTAMU MaTepuana B TPOTrpaMMe
Microsoft Office (PowerPoint), Bbixoq Ha mnpodeccHOHaIbHBIE CANTBI, HCIOJIb30BAHUEC
BUIEOMATEPHAJTIOB PA3TUIHBIX HHTEPHET-PECYPCOB.

e JlabopaTropHble 3aHATUS MO JUCIHMIUIMHE TPOBOAATCS B CIEHUATU3UPOBAHHON
yuebHo#l aynuTtopuu - JlaGopaTopHsi aHAIUTHYECKOM XMUMHUU M (PU3MKO-XMMUYECKUX METOJIOB
aHam3a.

JUist IUCTAaHIIMOHHOM MOAJEPKKHU JTUCIUILIMHBI HCIIONB3YETCsl CHCTeMa YIpaBiIeHHus 00-
pazoBarenbHBIM KOHTEeHTOM Moodle. [{ns paGoThl B TaHHOW cHCTeMe Bce 00ydJaromuecs Ha mep-
BOM Kypce TMOJy4aloT MHIAUBHyaJIbHbIE JIOTUH U MapoJib /Ui BX0Ja B CUCTEMY, B KOTOPOM pa3-
MEIIAIOTCS : MporpaMMa JUCIUILTAHBI, MaTEPHAbl IS JICKIIMOHHBIX ¥ MHBIX BUIOB 3aHSATHH ,
3aJjaHusl, KOHTPOJIbHbBIE BOIPOCHI.
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JIaGopaTopHble 3aHATHUS 10 JAUCIUILIMHE MPOBOIATCS C UCIOJIB30BAHUE PA3IMYHOTO Ja-
O6opatopHoro obopynoBanus. Ha 3aHsaTHN 00y4Yaromuiicss 3HAKOMUTCS ¢ XUMHUYECKUMU U HU3H-
KO-XMMHUYECKUMHU METOJaMU aHalln3a 00BEKTOB OKPYKAIOMIEH cpebl, paboToi U YCTPOMCTBOM.
[TproOpeTaeT HABBIKK BBIMIOJIHEHHUS AHATU30B XUMHUUYECKUMH M UHCTPYMEHTAIbHBIMU METOaMHU
(B3BEIIMBAaHUE HA AHAJUTUYECKUX BECAaX, TUTPOBAHUE >KUIKUX CMeECEH, BBHIIIOJHEHUE aHAIM3a
MYTHBIX ¥ OKPAIlIEHHBIX PACTBOPOB C MOMOUIbI0 MHCTPYMEHTAIbHBIX METOJIOB, aHAJIU3 TBEPIBIX
¥ Ta3000pa3HbIX MIPOAYKTOB).

B nmpouecce wu3ydeHHs AMCHUIUIMHBI Y4E€OHBIMU LETSIMU  SBISIOTCS IEPBUYHOE
BOCTIpUATHE Yy4eOHOW WH(POPMAIMM O TEOPETUYECKMX OCHOBAX M TNPUHIMUIAX pPabOThI ¢
JUTEpaTypoil W METOAMKaMHU aHalu3a, o0paboTKa SKCHEPUMEHTANbHBIX JaHHBIX METOJaMHU
MaTeMaTHYECKOW CTaTUCTHKH MX YCBOEHHE M OcBoeHHE. [locpencTBOM HCHOIB30BAHUS ITHX
UHTEJJICKTYaJbHBIX ~YMEHUH JIOCTHTalOTCS yCIEUIHOE OCBOEHUE KYpCOB (DPU3UUECKOH,
OpPraHMYecKON W KOJUIOMTHOW XUMHH, BBINOJHICTCS MCCIIEOBaTeNbCKas paboTa mpu
MOJFOTOBKE BHIMTYCKHON KBaTU(UKAINOHHON PaOOTHI.

JUis TOCTHXKEHUST ATHX 1eNiel MCIOJIB3YIOTCS B OCHOBHOM TPAJAMLIMOHHBIE HH(pOpMa-
THUBHO-Pa3BUBAIOIINE TEXHOJIOTUH O0YUYEHHS C YUETOM PA3IMYHOTO COUYETAaHUsI MACCUBHBIX (HOpM
(Jtex1ust, 1abopaTopHOE 3aHATHE, KOHCYJIBTAIIMS, CAMOCTOsITEIbHAs paboTa).

YHuBepcurer obecredeH HEOOXOTUMBIM KOMIUIEKTOM JHIICH3UMOHHOTO MPOrPaMMHOTO
o0ecrnievyeHus:

— omneparmonHas cuctema Windows 7, License 49013351 YIJITY Russia 2011-09-06,
OPEN 68975925Z27E1309;

- onepannoHHas cucreMa Astra Linux Special Edition;

— naket npukiaaabix nporpamm Office Professional Plus 2010, License 49013351 VIJI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309;

— MakKeT NpuKIaaHeix nporpamm P7-Oduc.IlpodeccrnonanbHbli;

— aHTuBUpycHas nporpamma Kaspersky Endpoint Security ais 6usHeca — CtaHaapTHbIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— omnepanuonnas cucrema Windows Server. KoHTpakT Ha yCIayrd 1o MpeI0CTaBICHHIO
JMIIEH3UH Ha MPABO MCIIONIB30BaTh KOMIbIOTEpHOE obecrieuenue Ne 067/9A ot 07.12.2020 roxa;

— cucteMa BujieokoHpepenicsszu Mirapolis;

— cucreMa BuieokoHpepenicssazu [Ipyddpmu;

— cucreMa ynpasienus ooydenunem LMS Moodle — mporpamMHoe obecrieueHne ¢ OTKpHI-
TBIM KOJIOM, pactipoctpansiercs no juuen3uu GNU Public License (rus);

— Opay3ep Yandex (https://yandex.ru/promo/browser/) — mporpammuoe obecrieueHue
pacrpocTpaHseTcs Mo MPOCTON (HEUCKITFOUUTETBHOM) TUIIEH3UH.

10. Onucanue MaTepuaJIbLHO-TEXHHYECKOH 0a3bl, HEOOX0AUMOIi 1JI OCylIeCTBJIEHUS
00pa3oBaTeILHOIO NMpolecca no AUCHHUILINHE

Peanusanus yueGHOro npoiiecca OCyIECTBISIETCS B CIIEHUANBHBIX YUEOHBIX ayJUTOPHSIX
YHHUBEpCHUTETA JUIsl IPOBEJCHUS 3aHATUH JIGKIMOHHOTO TUIA, JJAOOPAaTOPHBIX 3aHATUH, TPyMIO-
BbIX M HMHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIErO0 KOHTPOJS U MPOMEXKYTOUHOW aTTeCTalluu.
Bce ayauropun yKOMIUIEKTOBaHbI CIIEUATM3UPOBAHHON MeOeNnbio U TEXHUYECKUMHU CPEeCTBa-
MU OOy4YeHHSs, CIAyXKallUMH JUIs MpeicTaBieHus] yueOHoW mH(popMaluu OONbIION ayIuTOpHUU.
[Tpu HeoOXoaMMOCTH 00yYarOIIMMCS MpeUIaraloTcs Habopbl JEMOHCTPAIMOHHOTO 000pYA0Ba-
HUS ¥ y4eOHO-HaIJISIHBIX TOCOOMi, oOecreurBaroife TeMaTH4eCKHe NLTIOCTPAIIH.

CamocrosrenbHas paboTa 00y4JaroIMXCsl BBITOIHACTCS B CHIEIMATU3UPOBAHHOMN ayAUTO-
pum, KoTopasi 00opyaoBaHa y4eOHOIl MeOenbio, KOMIBIOTEPHONH TEXHHKOW C BO3MOXKHOCTBIO
NOJKII0UeHUs K ceTH «VHTepHeT» u o0ecrneyeHreM JOCTYIa B AIEKTPOHHYIO HH(POPMALIMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ectb momenienue Ui XpaHeHUst U MPO(UIAKTUYECKOTO 00CTy)KUBaHUsI y4eOHOro 000-
pPYJOBaHMS.
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TpeboBanus K ayIUTOPUSAM

HanMeHoBaHMe CIieIIHaIbHBIX OMEIEHUI
1 TIOMETIEHUN JJIS1 CAMOCTOSITETIHHOM PabOTHI

OCHAaIIEHHOCTD CIEIAAIbLHBIX OMEIECHHI
¥ TIOMETIEHHUH JJIS1 CAMOCTOSITEIIBHOM PaOOTHI

ITomemienue s IEKIMOHHBIX 3aHs-
TUH, TPYIIIOBBIX U HHIUBUIYaIbHBIX
KOHCYJIBTALIUM, TEKYILEH U ITIPOMEKY-
TOYHOM aTTeCTalUHU.

Cromnbl, CTyNbsi, MENOBasg JOCKa, MEPEHOCHOE
MyJIbTUMEANIHOE o0OopynoBaHue (HOYTOYK,
9KpaH, IPOEKTOP)

[Tomemmenue aist 1a60paTOPHBIX 3aHs-
TUN

VYuebnas nabopartopus (JlabopaTopus aHaym-
Thueckor xumuu u O®XMA) mns npoBeaeHUs
nabopaTOpHBIX 3aHATUH, OCHAIEHHas Jlabopa-
TOPHBIMH CTOJIAMH U CTYJBSIMH, CIEAYIOLIINM
obopynoBanueMm: 2MII — 1 mT., ¢oTokoaopu-
merp KOK-3MIT — 1 mr., ¢oTokosopumerp
K®-77 — 1 mrt., hoToxonopumerp ®IK-56 — 2
LIT., YHUBEpCalIbHbIA HOHOMEP DB-74 — 1 mt.,
nonomMepsl pH510 — 3 ., nonomepst PITY — 2
IIT., CYIIWJIBbHBIA mKkap — | mT., KOHIYKTO-
MeTp — 4 wrt., kynonomerp UIIT — 2 wr., ycra-
HoBka AT1 — 4 wrT., cymmibHbii mkadp — 1
IT., JJaOOpaTOpHBIC MPUCTABHBIC CTONBI — 2
IT., BBITSDKHBIE MIKadbl — 3 mT.

1 pabodee mMecTo, OCHAIIEHHOE KOMIIBIOTEPOM
C BBIXOJIOM B CeThb VIHTEpPHET U 3JEKTPOHHYIO
MH()OPMAIIMOHHYIO 00pa30BaTEIbHYIO Cpeny,
MIEPEeHOCHOE MYJIbTUMEANIHOE 000pyAOBaHUE
(HOYTOYK, 9KpaH, IPOEKTOP).

BecoBas, g npoBeneHus J1abOpaTOPHBIX 3a-
HATUH, OCHAIIEHHAs J1a0OpaTOPHBIMU CTOJIAMU
U CTYJIBSIMH, CIEIYIOIIUM O0OpYIOBaHHUEM:
Bechl aHanuTnueckue (BJIA-200r-M) — 8 mr.

[lomentenus 111 caMOCTOSTEIHLHOMN
paboTsl

Crombl, CTynbd, 9KpaH, npoekTop. Paboune me-
CTa CTYJCHTOB, OCHAIIEHBI KOMITBIOTEPAMHU C
BBIXOJIOM B ceThb VIHTEpHET M 3IIEKTPOHHYIO
MH(OPMAIMOHHYIO 00pa30BaTeIbHYIO CPENy.

[Tomemenne 1 XpaHeHHst U PO H-
JAKTUYECKOTO OOCITYKUBAHUS yueOHO-
ro 000pyJ0BaHUS

Pacxonubie MaTepuanbl A7 peMOHTa B 00CTy-
KUBaHUS TEXHUKH. Mecra [uid XpaHeHUs 000-
pyIOBaHUs
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