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1. O01mue moj10KeHu s

JUCHUIINHA «AHAJUTHYECKAs] XUMHUS U (PU3HMKO-XHMHYECKHE METOAbl aHAJIN32a»
OTHOCHUTCS K 0a30BOI YacTH y4eOHOTro IUIaHa, BXOSIIEro B COCTaB 00pa30BaTEIbHOM MPOrpam-
MbI BeIciero oopazoBanust 29.03.03 TexHomorusi moymrpauueckoro U yrnakoBOYHOTO MPOU3-
BojacTBa (mpoduns — TexHomorus U au3ailH MOMUTPaGUUECKOr0 U YMAaKOBOYHOIO MPOU3BOJ-
CTBA).

HopmatuBHO-MeTOmMueckon 6a30i 1 pa3paboTku paboyelt mporpaMMbl y4eOHOM JTrC-
[UTUTMHBI «AHATUTHYECKAS XUMHS U (PU3UKO-XUMHYECKHE METO bl aHATM3a) SBIISTFOTCSI:

o ®denepanbubiii 3aKk0H «O0 oOpazoBanuu B Poccuiickoit denepariuny, yTBepKIACHHBIN
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

o [IIpukaz Munobpuayku Poccuu Ne 301 ot 05.04.2017 r. O0 yTBep>KIeHUU TOPsIKA
OpraHu3allii ¥ OCYIIECTBICHHS O0pa30BaTENbHON NESITEIBHOCTH 1O 00pa30BaTEIbHBIM IPO-
rpaMMaM BBICIIErO0 OOpa3oBaHMs - IporpamMmam OakajnaBpuara, IporpamMmaM CIEelHaIuTeTa,
IporpaMMaM MarucTparypsbl.

o @enepasibHBIN rOCyIapCTBEHHBINM 00pa30BaTEIbHBIA CTAHIAPT BBHICHIETO 00pa30BaHUS
(®I'OC BO) no nampasnenuro moarotoBku 29.03.03 «TexHonorus momurpaguyueckoro u yma-
KOBOYHOTO MPOU3BOJCTBA» (YPOBEHb OakanaBpuaT), YTBEPKIEHHBIM MprKa3zoM MuUHHUCTEpCTBa
obpazoBanus u Hayku PD Ne 960 ot 22.09.2017;

e VYyeOHbIE TUIAaHBI 00Pa30BaTENBHON MPOTrpaMMbl BBICHIETO 00pa30BaHUs HApaBICHUS
29.03.03 TexHoyOTHsI MOTUTPAPUISCKOTO M YIIAKOBOYHOTO MPOU3BoCcTBa (Tipodminb — TexHo-
JIOTUSl ¥ IM3aiiH YIIaKOBOYHOT'O MPOU3BOJICTBA)., MOATOTOBKH 0aKanaBpoOB MO OYHON M 320YHOU
dopmam o0ydeHwusi, ono0peHHbIi YueHbiM coBetom YIJITY (mpotokon Ne3 ot 16.03.2023), ¢
JIOIIOJIHEHUSIMU U H3MEHEHUSIMM, YTBEPXKICHHBIMM Ha 3aceaaHuu YyeHoro cosera YIJITY
(mpotokoin ot 20.04.2023 Ne4), BBegennbiMu npukaszoM YIJITY ot 28.04.2023 Ne302-A.

OOyuenne no o6pazoBarenbHoil 29.03.03 «TexHonorus nonurpaduyeckoro M yrnako-
BOYHOTI'O MTPOU3BOJICTBAY» (Mpopuiib — TEXHOJIOTHS U AU3aiH MOJUTrpaduyecKoro U yrnakoBOYHO-
r'O MPOM3BOJICTBA) OCYIIECTBIISETCS HA PYCCKOM SI3bIKE.

2. Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB oﬁyqe}mﬂ o AMCHUMIIJIMHE, COOTHECCCHHbIX
C IINTAHUPYEMBIMHU pE3yJIbTaTaMHU OCBOCHUS 06pa30BaTeJ’le0ifl MporpaMmal

[InanupyeMbIMU pe3ynbTaTaMu OOy4YeHUS MO JUCLUUIUIMHE SBISAIOTCA 3HAHUSA, YMEHUS,
BJIAJICHUSI /UM OMBIT AEATEIIbHOCTH, XapaKTEePU3YIOIIHe Tanbl/ypoBHU (OPMHUPOBAHUS KOMIIE-
TEHIUH U oOecreunBaroIie JOCTHKEHUE TUIaHUPYEMbIX Pe3yJbTaTOB OCBOECHUS 00pa3oBaTellb-
HOW NTPOTPaMMBI B LIEJIOM.

Lleab ocBoeHUsi AUCHUILVIMHBI — GOpMUpPOBaHUE y Oyaymux OakagaBpOB OCHOB IpUMe-
HEHMS B IPOQECCHOHATBHON NEATETbHOCTH 3HaHUI B 00J1aCTH aHATUTUYECKON XUMUU U PU3H-
KO-XMMHUYECKUX METOJIOB aHaIKM3a Pa3InYHbIX OOBEKTOB OKPYKAIOLIEH cpenibl Mpu MPOBEACHUN
y4eOHBIX, HCCIEI0BATENbCKUX MPOU3BOJICTBEHHBIX padoT.

3agaum IMCHUILIMHBI:

— O3HAaKOMWTH C ONTHMAJIbHBIMU CPEICTBAMH M METOJaMHU aHallM3a MPUPOAHBIX U IpPO-
MBIIUIEHHBIX MaTE€PHAIOB, CTOUYHBIX BOJ, BO3TYLIIHOM Cpe/ibl;

— BbIpa0OTaTh HABBIKM KAYECTBEHHOTO M KOJMYECTBEHHOI'O aHAlU3a C MPUMEHEHHUEM XH-
MUYECKUX U (PU3UKO-XUMHUYECKUX METO/IOB;

— Hay4uThb NPOBOJUTH PACUEThl KOHIIEHTPALMH pacTBOPOB Pa3INYHbIX COEANHEHUH, OIpe-
JeNATh U3MEHEHUS KOHUEHTPalui Mpy IPOTEKaHUU XUMUYECKUX PEaKIuil.

IIpouecc n3yyeHus1 JUCUMILIMHBI HANMPABJIeH HA ()OPMHUpPOBaHUE cJeayrouleil ode-
npogeccuoHaAIbHOI KOMIETEeHIIUH !

OIIK-3 crtocoOHOCTh TPOBOAUTH U3MEPEHUS, 00padaThIBaTh SKCIIEPUMEHTAIBHBIC TAHHBIC,
HaOJI0AaTh M KOPPEKTHUPOBATH ApaMETPhl TEXHOJIOTHUECKUX MPOIIECCOB.
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B pesyabTare n3y4eHus JMCHUIIIHHBI 00YYAIOIIMICS 10JIZKEeH:

3HATh:

— C HCIIOJIb30BaHUEM 3aKOHOB MPOBOJIUTH M3MEPEHHS U 00pabaThIBaTh IKCIEPUMEHTANb-
Hbl€ JJaHHbIE JJI pacueTa BeJMYMHbI PH CUIBHBIX M ClIa0bIX 3JEKTPOJIMTOB, Oy(hEepHBIX PacTBO-
POB M UX CBOWCTBA, BIIMSIHUE MOHHOW CUJIbI HA aKTUBHOCTh MOHOB, pacdeTsl pacTBOpuMocTH, I1P,
BECOBOT'0 COJEPKAaHUsA, MAaCCOBOM JI0JIM, KOHLIEHTPALMK IIPY NPUTOTOBJIIEHUN U COIECPKAHUU Be-
LIECTB, IPEICTABIATH I1I0JYy4YEHHBIE PE3YyJIbTaThI.

yMeTb:

— MCIOJIb30BaTh AHAIUTUYECKHE MOJCIIH IIPOLIECCOB IPU NMPOEKTUPOBAHUM IIPOU3BOICTB
noaurpauueckon MpoAyKIUH, TEXHOJIOIMYECKHX IHPOLECCOB IPOM3BOJCTBA IPOMBIIIICHHBIX
U3JIeNUil U YIAaKOBKH, MPUMEHATH B MPO(ECCHOHATLHON JAEATEIbHOCTH XUMHUECKUE U (PU3UKO-
XUMHUYECKHE METOJbl aHAJIN3a Ul KOHTPOJI Ka4eCTBEHHOIO M KOJMYECTBEHHOI'O COCTaBa Be-
LIECTB, OCYILIECTBIATH TEOPETHUYECKUN U OKCIEPUMEHTAIBHBIA aHAJIU3 MHOTOKOMIIOHEHTHBIX
cMmecell, 00pabaThIBaTh MOITY4YE€HHbIE PE3YJIbTaThI.

BJIaJIeTh:

— MaTeMaTHMYeCKMMM METOJaMM IUIAHUPOBAaHUS U OOpaOOTKMU SKCHEPUMEHTAIbHbBIX JaH-
HBIX, QHAJIU30M DPE3YJIBTATOB HCCIEAOBAHUMN JJIA NMPOBEACHUS XMMHKO-TEXHOJOTHUYECKHUX IIPO-
1LIECCOB;

— METOJIaMH TOMCKa MH(OPMAIUH 10 aHAIHU3Y CTOYHBIX BOJl, MHOTOKOMITOHEHTHBIX CMe-
ceil, IIIaHUPOBAaHUEM SKCIIEPUMEHTA.

3. MecTo AUCHHMILINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMmbl

Jlannas yuyeOHas JUCIMIUIMHA OTHOCHUTCSA K OO0S3aTeNbHBIM IUCHUIUIMHAM 0a30BOM ya-
CTH, 4TO O3Ha4yaeT (POPMUPOBAHHE B MpoIiecce 00yUeHHs y OakanaBpa OCHOBHBIX oOtrernpodec-
CHUOHATIbHBIX 3HAHUI M KOMIIETEHIINI B paMKax BBIOPAHHOTO TPOQUIIS.

OcBoeHue JaHHOW TUCIHUIIIMHBI SBJISICTCS HEOOXOIUMON OCHOBOHM IIJIsi TIOCIEAYIOIIETO
uzydenus quctuminH OITOIT u HanucaHus BRIMYCKHOM KBATH()UKAITMOHHON pabOTHI.

Hepequb 06667161{1/1861}01441/[)@ conymemeyrwux u obecneyusaemvix ducuunﬂuH

O0ecnieynBaroIe ConyTcTByIOUIME O0ecrieynBaeMeble
1. BI)IHOJ'IHCHI/IG U 3all1uTa BbI-
OO6mrast ¥ HEOpraHuye- Ny .
OpFaHI/IquKa}I XUMUA ITYyCKHOU KBaJ'II/Iq)I/IKaI_[I/IOHHOI/I
CKasl XUMHUiA
paboThI
2. Kosutongaast XuMus 1 KOJUIO-

naHass XuMus

VYkazaHHbIE CBSI3U TUCHUIUIMHBI JAl0T 00y4aromeMycsi CHCTEMHOE IMPeJICTaBlIeHHE O KOM-
IIeKCe M3y4aeMbIX AUCUUILINH B cooTBeTcTBUM ¢ PI'OC BO, uyTto obecneunBaer TpedyeMblii
TEOPETUYECKUI ypOBEHb M NMPAKTUYECKYI0 HAIMPABICHHOCTh B CHCTEMe 0OyueHUs u Oyayieit
JIEATEIbHOCTH BBIITYCKHHKA.



4. O0beM TMCUMILUIMHBI B 324€THBIX eIHHHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKHUX
4YacoB, BbIJIeJIEHHbIX HA KOHTAKTHYI0 padoTy o0y4aroluuxcs ¢ npenojaaBaresieM
(o BUAaM yueOHBIX 3aHATHI) U HA CAMOCTOATEIbHYIO padoTy 00y4arommxcs

O06111ast TPYTI0EMKOCTb JTUCHUATIIMHBI

. Bcero akageMuyeckux 4acoB
Bun yaeOHo# paboThl

ouHas popma 3aoyHas hopma
KonTakTHas pa6oTa c npenojaaBartejeM™: 104,6 32
nexmun (J1) 32 16
npaktuueckue 3ausatus (113) 72 -
nabopaTtopHbie padoTs (JIP) - 16
WHBIE BUJIbI KOHTAKTHOUN pabOThI 0,6 0,6
CamocTtosiTe1bHasA padoTa 00y4alOIIMXCH: 754 1474
M3YYEeHHE TEOPETHUECKOro Kypca 40 70
MOJrOTOBKA K TEKYIIEMY KOHTPOJIIO 35,4 73
KypcoBasi paboTta (KypcoBOil MPOEKT) - -
MOArOTOBKA K MPOMEKYTOUYHOW aTTECTAllUN - 44
By npoMeKyTOYHOI aTTecTaliu: 3a4er / IK3aMeH 3a4er / IK3aMeH
O011asi TPY10€MKOCTb, 3.€./9achl 5/180

*KoHTakTHast paboTa 00y4arommxcs ¢ MperojaBaTesieM, B TOM YHCIIe ¢ IPUMEHEHHEM JHCTaHIIMOHHBIX 00pa3oBa-
TENBHBIX TEXHOJIOTHH, BKIIIOYACT 3aHATHS JIEKIIHOHHOTO THIA, U (MJIN) 3aHATHI CEMUHAPCKOTO THUIIA, JJAOOpaTOpHbIC
3aHATHS, U (MJIM) TPYNIIOBBIE KOHCYJBTAMH, U (MIIH) HHAMBHAYAIBHYIO paboTy 00y4arouierocs ¢ npernoiaBareiem,
a TaKXKC aTTCCTAallMOHHBIC HCIIbITAHHUA HpOMG)KyTO’-IHOfI aTTCCTalluu. KonrakrHas pa60Ta MOXET BKJIIOHYAaThb HHBIC
BUJIBI Y4eOHOW JIEeATEeNIbHOCTH, IpelyCMaTpUBAIOIUe TPYNIIOBYI0 M MHAMBUAYAJIbHYIO pa0OTy OOydYaromuxcsi c
npemnoaaBareieM. Yackl KOHTaKTHOM pabOThI ompenesisitores IlomokeHrHeM 00 OpraHW3aludd W MPOBEICHUHM KOH-
TaKTHOH PabOTH MPH peaju3aluy 00pa30BaTeIbHBIX NMPOrPaMM BBICIIEr0 00pa30BaHMA, YTBEPKICHHBIM YUEHBIM

cosetoM YIJITY ot 25 despanst 2020 roxaa.

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

5.1. TpynoemMkocTh pa3iejioB TUCHUIINHBI

ouHasi popMma 00yueHus

Ne HaumenoBanmue paznena IR . | CamocrosTens-
JI I13 JIP | XOHTaKTHOH
/i JTUCITUATITUHBI Has pabora
paboThI

1 | Breaenue B Kypc aHAIUTHUECKOU 1 ) 1 5
XAMHUA

2 [Ipumenenue 3akoHa IfeﬁCTBI/IH 5 8 11 5
MaccC B aHAJIMTHYECKOH XUMHH

3 | MeToabl KHCIIOTHO-OCHOBHOTO 4 14 16 5
THTPOBAHHUS

4 | MeTobl OKUCIICHUS -
BOCCTAHOBJIECHUS MeToabl 4 16 18 5
OKHCIICHUS-BOCCTAHOBJICHHUS

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

6 | OOmas xapakTepucTHKa (PU3NKO-
XAMUYECKHX METOJIOB aHaIn3a 2 - 2 5
METOAO0B aHaJIH3a

7 | AGcopOIMOHHAsT CIIEKTPOCKOMHS 4 8 12 5)

8 | [NoTenummomeTpus 2 8 10 5




Bcero

Ne HaumenoBanue paszaena 1 m3 | JIP | xonraxrmoii CamocrosiTenb-
1/ TUCIAILINHEL Has pabora
paboThI
9 | BoabsTammepomerpus 2 6 8
10 | KongykromeTpus 2 - 2
11 | DyekTpoau3 U KyJTOHOMETPUHU 1 - 1
12 | XpomaTorpaduueckue METOIbI 3 6 9
aHajau3a
HToro no pasznenam: 32 12 104 40
[TpomexyTouHas arTecTanus 0,6 35,4
Bcero 180
3a04Hast popmMa 00yeHHs
Ne HaumenoBanue paznena JEEIRD . | CamocrosTemn-
JI 113 JIP | KOHTaKTHOM
1/ IUCIUAILINHEL Has pabora
paboThl
1 | BBenenue B Kypc aHAIUTUYECKOM 10
XAMHUA
2 | IlpumeHeHME 3aKOHA JEHCTBUS 10
MaccC B aHAJIUTHYECKOH XUMHH
3 | MeTtoapl KHCIIOTHO-OCHOBHOT'O 4 4 8 10
TUTPOBAHHUS
4 | MeTtoapl OKHCIEHHU-
BOCCTaHOBJICHHMS MeTobI 4 4 8 10
OKHCIICHUS-BOCCTAHOBJICHHUS
5 KomruiekcoHoMeTpust 1 METOIbI i ) i 10
OCaXKICHUS
6 | OOmias xapakTepucTuka (hPu3nUKo-
XAMHYECKUX METOJIOB aHAIN3a - - - 10
METOJIOB aHAJIN3a
7 | AGcopOIMOHHAS CTIEKTPOCKOTIHS 2 4 6 10
8 | [oTenumnomerpus 2 4 6
9 | Bomprammepomerpus 1 - 1
10 | KongykTomeTpus 1 - 1
11 | DnexTponu3 v KyJIOHOMETPUHU - - -
12 | XpomaTorpapudeckne METOIbI 2 ) 5
aHajau3a
Hroro no paznenam: 16 - 16 32 147,4
IIpomexxyTouHas arrectamus 0,6 774
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-
TUsl U COJIepKaHUE AUCIUIUIMHBI.
1.2. CucremaTudecKkuil ¥ APOOHBIN METO/I KaYeCTBEHHOTO XMMHUYECKOTO aHanu3a. Pasme-
JICHWE Ha TPYIIIBI ¥ MOATPYIIEI. XapaKTepHbBIE U IPOOHBIC XUMHUECKUE PEAKITHH.

1.3 PacueTbl B THTPOMETPUYECKOM aHAJIN3. 3aKOH SKBUBAJICHTOB U CJICICTBUSA U3 HETO.
PacueTsl BECOBOrO M IMPOLEHTHOTO COAECPKAaHUs, KOHLIEHTpaluil. MossipHbIe MacChl S3KBUBAJICH-




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

2.1. Pacuetsr BenmuuuHbl pH 11st c1aObIX KUCIOT W OCHOBaHWHK. 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. AxtuBHocTb. MoHHas cuia. BinsiHue HOHHON CUJIbI HA aKTUBHOCTH MOHOB. Y paBHe-
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 Ui pa3iuy-
HBIX CIIy4aeB TUTPOBAHUA.

3.3. Unaukaropbl B METOJIe KUCIOTHO-OCHOBHOTO THTPOBAHUS. TEOPETUYECKUE OCHOBBI
MOBEJEHUSI MHAUKATOPOB. OmpeiesieHne OCHOBAaHUM, KUCIIOT U COJIEH

Pa3nea 4. MeToabl OKHCJIEHUSI-BOCCTAHOBJICHHUS

4.1. OKHCIUTENbHO-BOCCTAHOBUTENbHBIN MOTeHIHan. YpaBHeHue Hepncra. Brushue
pasIUYHBIX (DAKTOPOB HA PEATBHBINA MTOTCHIIMAT CHCTEMBI.

4.2. KoHcTaHTa paBHOBECHUSI OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIX peakuuid. BiusHue pasz-
JUYHBIX (DAaKTOPOB Ha CKOPOCTh OKUCIIMUTEIbHO-BOCCTAHOBHUTENIBHBIX pPEaKIUil. ABTOKATaIM3.
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 MOJATOTOBKU MPE3CHTAINI, KOH-
CTPYKTOPOB JIEKTPOHHBIX Y4EOHBIX MTOCOOUH.

Pa3nesn 5. Meroa ocaskaeHHs1 1 KOMILIEKCO0O0Pa30BaHUA

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

5.2. Kommiekconomerpusi. XenatoobpazoBanue. KoMrnekcoHbl ¢ aMUHOMOIUKAPOOHO-
BbIMH rpynnamu. Cepo- u ¢pocdopcoaepxkamme KoMrmiaekcoHnbl. CocTaB U CTPYKTYpa KOMILJIEK-
coB. Unankaropsl B KOMIJIEKCOHOMETpUU. OnpeiesieHne MEeN0YHO3EMEIbHBIX METAIIIOB.

Pazjnen 6. O0masi xapakTepucTuka (PM3NKO-XUMUYECKHX METOA0B aHAJIN3A

6.1. Ocobennoctu u obnactu npuMeHeHHs. BpiOop MeTona aHanu3a ¢ y4eTOM KOHIICH-
TpaIuu ONpeIesieMbIX KOMIIOHEHTOB, HAJTUYHS CPEJICTB U3MEPEHUS, KBAIM(PUKAIINY TIEpCOHAaa,
MIPOJIOJKUTENHOCTH IIPOBEICHUS aHAN3A.

6.2. OcHOBHBIE (PUBUKO-XUMUUYECKHE METOJbI aHaIW3a: ONTHYECKHUE, DIJICKTPOXUMHYE-
ckue, xpomarorpadpudeckue. Knaccupukanus u 001acTb IPUMEHEHHUS.

6.3. OcoOEHHOCTH UCITOIB30BAHUS MTPU TIPOBEICHUH (PHU3NKO-XUMUUYECKOTO aHaTN3a.

Pa3nea 7. OnTudeckne MeToAbl aHAJIN3A

7.1. CrexTp S7EKTPOMArHUTHOTO W3TydeHUs. BiausHue IIMHBI BOJHBI HAa JIEKTPOHHBIE,
Kosie0aTeNbHBIE U BpallaTeIbHbIe IEPEXOIbI.

7.2. 3akon byrepa-Jlambepra-bepa. [Ipuunnabl OTKJIOHEHH — WCTUHHBIE, XUMHYECKHE,
MHCTpyMeHTaNnbHbIe. CHIEKTpHI moromnieHusi. OCHOBHBIC Y3JIbI MPUOOPOB IJI H3yUEHUS CIIEKTpa
norsiouieHus. OnpeaeneHne OKpaIeHHbIX KOMIUIEKCOB XkKelle3a, TUTaHa U JIp.

7.3. Hedenomerpuueckuii 1 TypOMIUMETPHUECKHUI METOBI aHANIM3a. Y paBHeHUE Pames.
O6uacTh NpUMEHEHUs U U3MEPUTETbHbIE TPUOOPHI.

Pa3nea 8. Ilorennnomerpus

8.1. DnekTpoaHsbIil moteHMan. Y pasuenue Hepuera.

8.2. DAeKTpoIbl CpaBHEHUSI — KaJIOMEJbHBIHN, XjiopcepeOpsHbld. MHIUKaTOpHBIE 3JIeK-
TPOJBI — MeTa/Inyeckue U MeMOpaHHble. CTEKISIHHBINA 3JIEKTPOJI, JIEKTPOJ C KUIAKUMU, TBEP-
JIBIMU Y Ta309yBCTBUTEILHBIMU MEMOpaHAMHU.



8.3. YcraHOBKH [UIsl IOTEHLIMOMETPUYECKUX onpenesneHuil. IIpsmas noreHunomerpus,
NOTEHLIMOMETpUYecKoe TUTpoBaHue. OnpeeneHrue KUCaoT TP COBMECTHOM MPUCYTCTBUU

Pa3nea 9. BoabTamnepomerpust

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

9.2. Cxema nonsporpaduueckoii yctaHoBkd. [Ipsimas nmomsiporpadus. Meton 106aBoOK 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 AJIEKTPOJIUTHI,
TEMIEPATypa, CTENIEHb HOHU3ALIH).

10.2. TIpsiMasi KOHIYKTOMETPHUS. Y CTAHOBKHU ISl KOHAYKTOMETPUUYECKUX OMPEICICHUN.
VY nenbHas U HKBUBAJIEHTHASI 3JIEKTPOIPOBOAHOCTD.

10.3. KonaykroMeTpuyeckoe TUTPOBAHME HA HU3KOM, 3BYKOBOH M BBICOKOM 4YacTOTax.
VYcranoBku ais uaMepenuit. Oco0eHHOCTH METOo1a.

Pazpen 11. DnekTpoin3 u KyJJOHOMETPHUA

11.1. 3akonsl anexTponusa. 3akod Papanes. [loTeHInambl pa3noKEHUS U TIEpEHaIpsIKe-
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 teopust. Knaccugukaius MmetonoB xpomarorpaduu — ra3oBasi, Ta30Ku/1-
KOCTHas, OyMakHasi, TOHKOCJIOWHAs, HOHOOOMEHHasl.

12.2. OcHOBHbIE y3I51bI IPUOOPOB ISl ONPEAETICHNU KaYeCTBEHHOI'O U KOJMYECTBEHHOTO
COCTaBa BEUIECTB U UX CMECEH.

12.3. MonooOMeHHas xpomarorpadus. Tumnsl HOHOOOMEHHUKOB. KaTHOHUTBI, aHUOHUTHI,
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

YueOHEbIl IJIaHOM I10 JAUCHUIUIMHE NIPEAYCMOTPCHBI IPAKTUYICCKHUC U Ha60paTOpHLIC 3a-
HATUA

o4Has ¢popMa 00y4eHHUsI

HauMeHOBaHME pa3/iena JUCIUILTHHEL TpynoéMKOCTB, Yac
(Moryst) o4Has 3a04Has

Paznen 2. IlpumeHnenue 3akoHa AEWCTBUS Macc B aHaJH-
Tudyeckoil xumuu (tema: 2.1. CunbHble U cialdble 3JIeKTpo-
autTel. ; Tema: 2.2. bydepusie pactBopsl; Tema: 2.3. Pag- 8
HOBecHe pacTBOp-TB. (paza. PacTtBopumocTs U mpousBee-
HUE pacTBOpUMOCTH; Tema: 2.4. AktuBHOCTb. MlOHHas cu-
7a).

Paznen 3. Metox kucinoTHO-ocHOBHOTO THTpoBanus (Te-
ma: 3.3. Nunukatopel B METOJIE KHUCJIOTHO-
OCHOBHOT'O TUTPOBAHHUA. TEOPETUUYECKHE OCHOBBI MOBEE-
HUSI MHAUKaTOpoB. OmnpeneneHue OCHOBAHUM, KHUCIOT M

14 4
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HaumenoBanwue pa3aena qUCIUILTAHBI
(Momyist)

Tpyno€mkocTs, yac

OYHas

3a04Hast

coJieit).

Paznen 4. Meroapl okucieHusi-BocctanoBieHust (Tema:
4.3. KpuBble TUTpOBaHMsI U BbIOOp MHIMKATOPOB B pa3-
JUYHBIX METOJaX. XPOMaTOMETpHs, HOAOMETpHs, Tep-
MaHTaHATOMETPUSI, BAHAIATOMETPHS U JP.).

16

Paznen 5. Meron ocaxkaeHHsS W KOMIUIEKCOOOpa3OBaHMS
(5.2. Kommuekconomerpusi. XenatoobpazoBanue. Kowm-
MJICKCOHBI ¢ aMUHOTIOJUKApOOHOBBIMH TpynmnaMu. Muau-
KaTopbl B KOMIUIEKCOHOMETpuU. OnpeneneHue meaouHo-
3eMEJIbHBIX METAJIIIOB).

Paznen 7. Ontuyeckue meToapl aHanu3a (tema: 7.2. 3akoH
byrepa-JlamGepra-bepa. [IpuunHbl OTKIOHEHUH — UCTHUH-
HbI€, XUMUYECKUE, HHCTPYMEHTaJIbHbIe. CIEKTpHI MOIJIO-
nienusi. OCHOBHBIE Y3JIbI IPUOOPOB ISt U3YUEHUS CIIEKTpa
noriouieHus. OmnpeneseHne OKpallleHHBIX KOMIUIEKCOB
JKeyes3a, THTaHa u Jp.).

Paznen 8. Ilorenumomerpus (tema: 8.3. YCTaHOBKH IS
IIOTCHIMOMETPUYECKUX onpeaeneHnid. [Ipsamas noren-
UOMETpHUS, MOTECHIHOMETpUUECcKoe TuTpoBanue. Ompe-
JIEJICHUE KUCIIOT MPU COBMECTHOM MPUCYTCTBUH).

Paznen 9. Bomprammnepomerpust (tema: 9.3. Amrepomer-
pudeckoe tutpoBaHue. OCOOEHHOCTH W O0JIACTh TpUMe-
nenus. Onpenenenue Fe(ll), Cr (VI)).

Paznen 12. Xpomarorpaduyeckue METObI aHATH3a (TeMa:
12.3. HMonoobmennast xpomartorpadus. Tumbsl nMOHOO0O-
MeHHUKOB. KaTHOHUTHI, aHHOHUTHI, aMmponuTel. CTaTnue-
CKas, TUHAMHUYecKas W TOoJHas AMHAMHUYECKas 0ObeMHBIe
emkocTu. Orpe/eieHue meT0YH03eMeTbHBIX METAJUIOB 110
METOJIy 3aMEIEeHHs, CMECH YKCYCHOM KHCIIOTHI U aleTara
HATpHs).

Hroro:

72

16

5.4 Jleranu3anus caMoOCTOATEIbHOI padoThI

HaunmenoBanue pasnena

TpynoemMkocTs, gac

JTUCITUTLIAHBI (MOJTYJIS)

Bun camocrositensHOM paboTh

OYHas1

3a04Hast

Paznen 1. BBemenune B Kypc
AHAITUTHYECKOU XUMHU

[ToaroroBka k onpocy
M0 TeMe MPAKTHYECKOI pabOThI
1 3aliTa OTYECTHBIX MaTCPpHUaIOB

5

10

Paznen 2. Ilpumenenue 3axo-
Ha JIEWCTBHS Macc B aHAJIMTH-
YECKON XUMUHU

[Toaroroska k onpocy
10 TeMe MPaKTHUYECKUX paboT U
3alI1MTa OTYETHBIX MaTEPUAIIOB,
IMOoATOTOBKA K TECCTOBOMY
KOHTPOJIIO

10

Pa3sgen 3. MeTton KHCIOTHO-
OCHOBHOTI'O TPITpOBaHI/Iﬂ

[Toaroroska k onpocy
0 TeMe MPAKTHYECKON pabOThI
Y 3aIIATA OTYETHBIX MaTEpUAIOB

10

Pa3snen 4. Metonsl oKucie-
HUSA-BOCCTAHOBJICHUA

[ToaroToBka Kk TECTOBOMY
KOHTPOJTIO

10

10




HaumenoBanue pasnena
JTUCHUTLTAHBI (MOJTYJIsS1)

Bun camocrosTenbHOM paboThI

TpynoeMKocTb, yac

OYHas1

3a04YHas1

Pasngen 5. Merton ocaxncHUs
¥ KOMIUIEKCOOOpa30BaHUs

[ToaroroBka Kk orpocy
10 TEMaM IPAKTUYECKUX paboT
U 3al{Ta OTYETHHIX MaTepHa-
JIOB, TIOATOTOBKA K TECTOBOMY
KOHTPOJTIO

10

Paznen 6. O6mas xapakrepu-
CTHKa  (PU3HKO-XUMHUYECKUX
METO/IOB aHaJIH3a

[ToaroroBka k onpocy
0 TeMe MPAaKTHUYECKO paboThI
" 3aliydTa OTYCTHBIX MaTepua-
JIOB, IOJIFOTOBKA K TECTOBOMY
KOHTPOJIIO

10

Paszgen 7. Onruueckue MeTo-
JIbl AHAIN3a

[ToaroroBka k onpocy
10 TeME IPAKTUYECKON pabOThI
U 3alMTa OTYETHBIX MaTepHa-
JIOB, IOJITOTOBKA K TECTOBOMY
KOHTPOJIIO

10

Pazpnen 8. ITorenumomerpus

[ToaroroBka k onpocy
M0 TeMe MPaKTHUECKON pabOThI
1 3aliydTa OTYETHBIX MaTepura-
JIOB, IOJIFOTOBKA K TECTOBOMY
KOHTPOJIIO

Paznen 9. Bosnbrammnepomert-
pus

[ToaroroBka k onpocy
10 TeME IPAKTUYECKON pabOThI
U 3alUTa OTYETHBIX MaTepua-
JIOB, MTOATOTOBKA K TECTOBOMY
KOHTPOJIIO

10

Pa3nen 10. Kongykromerpus

IToaroroska k omnpocy
10 TeMe MPAKTHUYECKON paboThI
U 3alUTa OTYETHBIX MaTepua-
JIOB, MTOATOTOBKA K TECTOBOMY
KOHTPOJIIO

11

Paznen 11. Dnektponus u Ky-
JIOHOMETpPHUS

[ToaroroBka k onpocy
M0 TeMe MPAKTHYECKON paOboThI
1 3alidTa OTYETHBIX MaTepura-
JIOB, IIOJATOTOBKA K TECTOBOMY
KOHTPOJIIO

12

Paznen 12. Xpomatorpaduue-
CKHE METO/Ibl aHaIN3a

[Toaroroska k onpocy
10 TeMe MPaKTHUYECKON paboThI
U 3alllUTa OTYETHBIX MaTepua-
JIOB, MTOATOTOBKA K TECTOBOMY
KOHTPOJIIO

13

IloaroToBKa K MpOMEXKYTOY-
HOU aTTecranuu (3a4eTy / JK-
3aMeHy)

N3yuenne NeKIHOHHOTO
Marepuana, JUuTepaTypHbIX
HCTOYHUKOB B COOTBETCTBUU
C TeMaTUKOM

35,4

77,4

Hroro:

75,4

147 4

6. [lepevyeHb yueOHO-METOANYECKOT0 O0ecieYeHUsI M0 TUCUMILIHHE

OcHoBHAsI B JAONMOJHHUTECJIbHAA JIUTEPATypa

/1

ABTOp, HanMCHOBaHHC

T'ox n3ma-
HHS

ITpumeuanue

11




OcHoBHasi yueOHasi JuTepaTypa

XHUMHYECKHE METObl aHanu3a : ydueOHoe mocooue / A. O.
Kyxos, B. B. Ky3nenos, O. JI. CamopykoBa, A. P. Tumep0Oa-
eB ; nox penakuueit O. M. Ilerpyxuna, JI. b. Ky3nenoBoit. —
Mocksa : Jlaboparopust 3nanuii, 2023. — 481 c. — ISBN
978-5-93208-601-8. — Tekcr : anekTpoHHbIH // JIaHb : 37eK-
TPOHHO-OMOJIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/266441 — Pexxum goctyma: s
ABTOPH3. II0JI30BATEIICH.

2023

ITonmHOTEKCTOBBINM

JIOCTYT MPU BXOAE

IO JIOTUHY Y Mapo-
m0*

AHanuThyeckas XHUMHUSA: XMMHUYECKHE METOIbl aHalu3a
yuebnuk / E. I'. BnacoBa, A. @. Xykos, 1. ®. Konocosa [u
ap.] ; mox peaakuueint O. M. Ilerpyxuna, JI. b. Ky3HenoBoid.
— 2-e m3a1. — Mockaa : Jlaboparopust 3uanuii, 2021. — 467
c. — ISBN 978-5-93208-502-8. — TekcT : 2yeKTpOHHBIN //
Jlanb 3JIEKTPOHHO-OMOmMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/166725. — Pexum noctyna: st
ABTOPH3. II0JI30BATEIICH.

2021

IloaHOTEKCTOBBIM

JIOCTYT MPU BXOAE

T0 JIOTUHY Y Mapo-
o*

Bepmmmnun, B. . AHanuTtnueckas Xumus : y4eOHUK Ui BY-
30B / B. U. Bepmunaun, . B. Bmacosa, . A. Hukudoposa.
— 4-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 428
c. — ISBN 978-5-8114-9166-7. — TekcT : 3JIEKTPOHHBIN //
Jlanb : onekTpoHHO-OMONMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/187750 — Pexxum nmocrtymna: uist
aBTOPU3. MOJIL30BATENECH.

2022

IlomHOTEKCTOBBIM

JIOCTYTI TIPU BXOJIE

10 JIOTHHY | TIapo-
m0*

JlonoJiHuTeIbHASL Y4eOHAas JIuTepaTypa

Bacwibes, B.I1. AHanutndeckas Xumust: y4eOHMK /7S CTY/IE€H-
TOB BY30B, 00yYarOUIMXCcs MO0 XUMUKO-TEXHOJIOT. CIIeHaIbHO-
ctam / B. I1. BacunbeB. - 3-e u3f., crep.: B 2 kH. - MockBa:
Hpoda, 2003. - (Beiciiee o6pazoBanue). Ku. 1: Tutpumerpu-
YecKHe U IpaBUMeTpHuecKuil Metoasl aHanuza. - 2003. - 368
C.

2003

92 Hk3.

HuroBnu, N.K. Kypc anamutnueckorr xumuu [Tekcrt]: ydeo-
wuk / K. HutoBuu. - 10-e w3x., crep. - Cankr-IletepOypr;
Mocksa; Kpacnogap: Jlans, 2009. - 496 c.

2009

100 3xk3.

Antonenko, E.}O. UHcTpymeHTanbHbIE METOBI aHaNn3a (Or-
THYeCcKHe U dnekTpoxummuueckue) [Tekct]: yueOHoe mocodue /
E. IO. Auronenko, b. H. Ipukep, A. C. Muxanes; [pem.: I'. TI.
AunaponnukoBa, H. Croxko]; MunobOpaayku Poccuu, Ypan.
roc. JiecotexH. yH-T. - ExarepunOypr: YIJITY, 2011. - 98 c. :
wi. - bubnuorp.: c. 95. - ISBN 978-5-94984-359-8

2011

52 3K3.

AntoHenko, E.}O. Ananutuueckas XuMHs: Kypc JIEKIIUH, Jia-
OOpaTOPHO-TIPAKTUYECKUX 3aHATUA U KOHTPOJIHHBIX MEPOIIPH-
aruii / E. FO. Artonenko, b. H. lpukep; Ypail. roc. 1ecOTeXH.
yH-T. - ExarepunOypr: VIJITY, 2013. - 108 c.: un. - bub-
muorp.: c. 107. - ISBN 978-5-94984-449-6

2013

39 7ks.

*- Ipe’k/ie YeM MPONTH 10 CChUIKE, HEOOX0IUMO BOUTH B CUCTEMY

DOYyHKIIMOHUPOBAHUE AJIECKTPOHHOU MH(OOPMAITMOHHO-00Pa30BaTEIHLHOM CpeIbl 00ecTeqn-
BaCTCA COOTBCTCTBYIOIIMUMU CPECACTBAMU I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaI_[I/IOHHI:IX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMBI
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https://e.lanbook.com/book/266441
https://e.lanbook.com/book/187750
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

Kaxnplii o0ydaronuiics obdecriedeH JOCTYNOM K 3JIEKTPOHHOW OMOIMOTEUHOM cucTeme
YTIITY (http:/lib.usfeu.ru/), 9bC Uznatenscrsa Jlans http://e.lanbook.com/, DBC Yuusepcurer-
ckast Ombnmoreka onnain http://biblioclub.ru/, conepxammx u3aHUs O OCHOBHBIM M3y4aeMbIM
JMCIMIUTUHAM B ¢()OPMUPOBAHHBIX 110 COTVIACOBAHUIO C MpaBooOIaaTesiMu yueOHOi 1 yueOHO-
METOINYECKOM JINTEPATYPHI.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMBbI
— 3JIEKTPOHHO-OMOIMOTeuHas cucrema «JIanpy;
— 3JIEKTPOHHO-0MOIMOTeYHAas cucTeMa «Y HUBEpCUTETCKasi OMOIMOTeKa OHJIAHY;
- HIIeKTPOHHAs 06pasoBaTelbHas cucreMa «O6pasoBarenbHas miarhopma KOPAUT»
- yHUBepcalibHas 0a3a nanHbix EastView(OOO «MBUCY).

CnpaBoyHble 1 HH(POPMAIMOHHBIE CHCTEMbI
— crpaBouHas npasoBas cuctema «Koncynsrantllmrocy (http://www.consultant.ru/);
— cpaBouHoO-TipaBoBas cuctema «Cucrema TAPAHT». CBoOoaHbIN AOCTYN (PEXKUM J10-
cryma: http://www.garant.ru/company/about/press/news/1332787/);
— IporpaMMHasi CHUCTeMa JJIsl OOHApYXEeHHS TEKCTOBBIX 3aMMCTBOBAHUN B YUEOHBIX U
Hay4uHbIX paboTax «Antumiardar. BY3» (URL: https://www.antiplagiat.ru/).

7. ®OH/1 OLIEHOYHBIX CPEICTB /IJIsl IPOBeIeHUsI IPOMEKYTOYHON ATTeCTAIHH
00y4yarouuxcst Mo JUCHHUIJINHE

7.1. IlepeyeHb KOMIETEHUMA ¢ yKa3aHHeM 3TANoB X (opMupoBaHHUs B Mpolecce 0CBOe-
HHUs 00pa30BaTeIbHOI MPOrpaMMbl

PopMHpyeMBble KOMIIETEHIIUU Bun u popma koHTpOIIS
OIIK-3 cniocoGHOCTH TPOBOIUTH H3MepeHHsl, 00paba- | [IpomMe:KyTOUHBIf  KOHTPOJIb:  KOH-
THIBaTh 3KCIIEPUMEHTAJIbHBIE JIaHHbIE, HAOMI0JaTh U | TPOJIBHBIC BOMPOCHI K 3a4eTy, IK3aMEHY

KOpPPEKTUPOBATh NapaMeTpbl TEXHOJOTMYECKUX IIPO- Texkymmii KOHTPOJIb: ONPOC IO TEME
IIECCOB. nabopaTtopHOi paboOThl M 3allMUTa OT-

YCTHBIX MaTCPHAJIOB, TECTUPOBAHUC

7.2. Onucanue nokasaresjedl 1 KpUTepHeB OLlEHMBAHUS KOMIIeTeHIHii
HA Pa3JMYHbIX ITanax ux opMupoBaHHs, ONMMUCAHNE IIKAJ OLICHUBAHUS
K cnaue sk3amena fomnyckaercsi CTYAEHT, BBINOIHUBIINN Bce 1abopaTopHble paboThl U
3aIUTUBLINH 110 HUM [TPEICTABICHHBIE OTUYETHI.
Kpurepun ouneHMBaHUSsI YCTHOIO OTBeTa HAa KOHTPOJbHbIE BONPOCHI 3K3aMeHa
(MpoMeKyTOYHBIH KOHTPOJIb (hopmupoBanus komnerenuun OIK-3).

OmauyHO — J1aH TIOJIHBIN, pa3BepHYThI OTBET HA MOCTABJIEHHBIA BONPOC, MOKA3aHa CO-
BOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 0OBEKTE, JOKA3aTeIbHO PACKPHITHl OCHOBHBIE MOJIOKEHUS
TEMBbI; B OTBETE IPOCIEKHUBAETCS YEeTKasl CTPYKTypa, JOrMUYEecKas MOCIeA0BaTeIbHOCTh, OTpa-
JKaroIasi CyHIHOCTh PAacKpbIBa€MbIX MOHATUH, TEOpHUil, sBleHHA. 3HaHUE 00 OOBEKTE IEeMOH-
CTpUpYyeTCsl Ha (JOHE TOHMMAHUS €T0 B CUCTEME JTAHHOW HAYKH ¥ MEXKIUCITUTITHHAPHBIX CBSI3EH.
OTBeT U3JI0’KEH JIUTEPATYPHBIM S3bIKOM B TEPMHHAX HAYKH, [TOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh Ha YTOUHAIOIIUE BOIIPOCHI;

Xopowio — J1aH TIOJHBINA, Pa3BEPHYTHI OTBET HA MOCTABJIEHHBIM BOIPOC, MOKA3aHO yMe-
HUC BBIACIUTH CYHMICCTBCHHBIC U HCCYHICCTBCHHBIC IMMPU3HAKH, TPUYNHHO-CIICACTBECHHBIC CBA3H.
OTBeT 4eTKO CTPYKTYpHUPOBaH, JOTUYEH, U3JI0)KEH B TepMHHAX Hayku. OJHAKO AONMYILIEHBI He-
3HAYUTENIbHbIE OIIMOKN WJIM HEeI0YEThl, UCIIPaBIEHHbIE OaKalaBpOM C TOMOIIbIO «HABOISAILIUX)
BOIIPOCOB;

Y00871emeopumenbHo — 1aH HETIOJIHBIA OTBET, JIOTHKA U MTOCIIE10BATEIbHOCTb U3JI0KEHHMS
UMEIOT CYIIECTBEHHbIE HapymeHus. JlonmymieHsl rpyoble OMMOKN MPU ONpeIeIeHU CYIIHOCTH
PACKpBIBAEMBIX MOHITUMN, TEOPUH, SABICHUN, BCIEICTBUE HEMOHMMAaHUs OakajlaBpoOM HMX Cylle-
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CTBEHHBIX U HECYIIIECTBEHHBIX NMPU3HAKOB U CBsi3eil. B 0TBETE OTCYTCTBYIOT BBIBOJBL. YMEHHUE
PacKpbITh KOHKPETHBIE MPOsBIECHUS 0000IEHHBIX 3HaHUN HEe MokaszaHo. PeueBoe odopmiieHue
TpeOyeT MOoNpaBoOK, KOPPEKLINH;

Hey0081emeopumenbHo CTYyJIEHT IEMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB IpEe.-
MeTa, HE YMEET JieaTh apryMEHTHUPOBAHHbBIE BBIBOJIbI U IPUBOJUTH IPUMEPHI, MOKA3bIBACT Cla-
0oe BIaieHre MOHOJIOTUYECKOW PEeUublo, HE BIIAJICET TEPMUHOIIOTUEH, IPOSBISIET OTCYTCTBUE JIO-
THYHOCTH U TIOCJICAOBATEIFHOCTH U3JIOKEHHUS, JIEJIaeT OIIUOKH, KOTOPbIe HE MOXET UCIIPABUTh,
JaXe MPH KOPPEKIMH MpernojaBaTesieM, OTKa3bIBa€TCA OTBEUATh Ha 3aHATHH.

Kpurepun ouneHMBaHHMs YCTHOI'O OTBETAa HA KOHTPOJIbHbIC BONPOCHI 3a4eTa (Mpo-
MeKYTOYHBII KOHTPOJIb (opmupoBanus komnerennun OIIK-3).

K cnaue 3auerta jmomyckaroTcsi CTYIEHTHI, BBIIIOJHUBIIUE BCe JabOpaTopHbIEe padOThI, U
OTBETHBILINE HA TECTOBBIC 3aJaHUSI.

Onenky «3autero» (51-100 OaioB) monxy4aer CTyAeHT (IPaBUJILHO OTBETUBIINI HE Me-
Hee, ueM Ha 50% BOmpocoB 3auera.

Kpurepuu oneHnBaHusI YCTHOTO OTBETA HA BONPOCHI N0 TeMe NMPAKTHYECKOH H Jia-
O0opaTopHoii paGoThl M 3aIIUTA OTYETHBIX MATEPHAJIOB (TeKYIIHil KOHTPO.Ib (popMHUpOBa-
Husi komnerenuuii OIK-3):

omauuno: paboTa BHITIOIHEHA B CPOK; OGOPMIICHHE U COJAEpKATEIbHAs YacTh OTYETa 00-
pasloBbie; paboTa BBHIIOJHEHA CaMOCTOSTEIBHO; PUCYTCTBYIOT COOCTBEHHBIC 000OIEHMS, 3a-
KIIFOYEHUSI ¥ BBIBO/BI. OOYyJaromuiicsi MpaBMIIbHO OTBETHUJI HA BCE BOMPOCHI MPH Clladye KOJIIO-
KBHYMa U 3aIlUTE OTYETA.

Xopowio: paboTa BBITIOIHEHA B CPOK; B 0(POPMIICHHH OTYETa M €T0 COACPIKATEILHON YacTh
HET IpyObIX OIMMOOK; paboTa BHIIOJIHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000-
ICHUS, 3aKITFOUYEHUS U BBIBOIBI. O0yJaromuiics mpyu ciaye KOJUTOKBUYMA U 3allluTe OTYeTa mpa-
BIJIBHO OTBETUJI Ha BCE BOIPOCHI C TOMOILBIO MIPETOo1aBaTelsl.

yooenemeopumenvbHo. paboTa BBITIOJHEHA C HapylieHueM rpaduka; B oQOpMIEHUH, CO-
JiepKaTeNbHOM 4acTH OTYeTa €CTh HEJIOCTAaTKH; paboTa BBIOJHEHA CAMOCTOSITENBHO, NMPHCYT-
CTBYIOT COOCTBEHHBIE 00001meHus. O0yJaromuiics Mpu caye KOJUIOKBUYMa M 3alllUTe OT4YeTa
OTBETHJI HE Ha BCE BOIPOCHI.

HeyoosniemseopumenbHo: O(GopMICHHE OTYeTa HE COOTBETCTBYET TPEOOBAHUSAM; OTCYT-
CTBYIOT WJIM CeJIaHbl HENPaBUIIbHbIE BBIBOJIBI M 00001eHHsI. O0ydaromuiicss He OTBETHUI Ha BO-
MPOCHI KOJUIOKBUYMa M HE CMOT 3al[UTHTh OTYET.

Kpurepun oneHnBaHusi BbINOJHEHHUS 32[IaHUI B TecTOBOH (popMe (TeKyuIuili KOH-
TpoJb (popmupoBanus komnerenmuii OIK-3).

[To uToram BBITTOTHEHHUSI TECTOBBIX 3aJaHHMI OIEHKA MPOU3BOAMTCS IO YETHIPEXOalIb-
HO mikase. [Ipu mpaBUIBHBIX OTBETaX Ha!

86-100% 3amaHuii — ONICHKA « OMIUYHON,

71-85% 3amaHuii — OLIEHKA «XOPOULOY»,

51-70% 3amgaHuit — OIIEHKA «Y0081emMEOPUMENILHON,

MeHee 51% - OIleHKa «Hey0081eme8opumenbHo .

7.3. TunoBble KOHTPOJIbHbIE 32/1aHUA HJIM HHbIEe MaTepHuaJibl, He0OXOAUMBIE /ISl OLIEHKHU
3HAHM I, YMEHUI, HABBIKOB H (MJIM) ONBITA AESTEIbHOCTH, XapPaKTePU3YyOIIMX 3TAIbI
(popMHpoOBaHHUsI KOMIIETCHIIHIT B polecce 0CBOCHHUsI 00pa30BaTeIbHON MPOrPaMMbl

KoHTpoJsbHbIe BONPOCHI K 324eTy (IIPOMEKYTOYHBIH KOHTPOJIb)
1. Ilpu kakol KOHIIEHTpAIlMU THAPOKCHIA aMMOHUS pacTBOp AuccoruupoBad Ha 50 %? Paccun-
taTh Benuuuny pH pactBopa. PK=4,75
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2. BbaucianTh akTHBHOCTh MOHOB Mean U xJiopa B 0,02 H pacTBOpe XJIOpHUIA MENIU, COAEPIKAIIEM
0,02 Mosst HUTpATa KaJus.

3. Paccuntars pacTBOpUMOCTh (hocdara CBHHIIA B T/J1 U HAWTH KOHIIEHTpalu noHOB cBuHIa (11)
1 (ochar-nOHOB B HACKIIIEHHOM PAacTBOpE. [1P=1,5*102

4.Yemy paBeH D TerpabopaTa HATpuUs B peaKLUu:

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 u pactBOpa
Na,CO3

7. BpiOpaTh HHIMKATOP O CKauKy TUTPOBAHUS U 10 BennuuHe pH pacTtBopa B 3.T. /Ui TUTPOBa-
aus 0,1000n pactBopa NH4OH (pK=4.75) 0.1000 1 pactBopom H,SO4

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

9. Uemy paBeH r-sKBauBaJieHT OMXpomaTa Kallis B PeaKIi BOCCTAaHOBIICHUS €T0 10 HOHOB
TPEXBAJICHTHOI'O Xpoma?

10. Boi6pats O.-B. Mnaukarop mo Benu4yuHe MOTEHIIMANA pacTBOpa B 3.T. M 0 CKaYKy TUTPOBa-
aus s TatpoBanus 0,10001 autpura Harpus 0,1000H cTaHIapTHRIM PacTBOPOM Opomara
kamust. E°(BrOs/Br)=1.45B; E°(NO3/ NO,)=0.94B
a) E°3,¢=0.76B; 6)E®;,4=1.30 B; B) E%¢=1.50 B; r) E%4=1.87 B.

12. Paccuntarh HaBeCKy I1aBeJI€BOI KUCIOTHI, KOTOPYIO CIEIYeT B3STh B MEPHYIO KOJIOY €MKO-
cteto 500,00 mi,gyToOBI Ha TUTpOBaHue 25,00 M1 pacTBopa uzpacxoaosars 30,25 mu pacTBopa
nepMaHranara Kaius, TUTp koroporo paser 0,01580 r/mit. M.m HoC204 * 2H,0 = 126.

KoHTpoJibHBIE BONIPOCHI K IK3aMeHY (IPOMEKYTOYHbIH KOHTPOJIb)
«Ananmutnueckas xumust 1 DXMA».

1. Pacuets! Benmuunnbl pH 111 cnaOGbIx KUCIOT U ocHOBaHUM. Pacuers Benuuunsl pH amns
CHUJIBHBIX KHCIIOT 1 OCHOBaHUM.

2. Bydepnsie pactBopbl. CBoiicTBa OydepHbIX pacTBopoB. Pacuer Bennuunsl pH nis Oy-
(epHBIX CHUCTEM.

3. PactBopuMoOCTh U npousBeaeHue pactsopumocth. [IponsBenenne akTuBHOCTH. Bimsi-
HUE€ pa3InYHBbIX (PAaKTOPOB HA PACTBOPUMOCTH 0CaakoB. OTHOTUIIHBIE U PA3HOTUITHBIE OCAIKU.
PacueTsl pacTBOpUMOCTH 10 BEIUYMHE MPOU3BEACHUS PACTBOPUMOCTH U HA0OOPOT.

4. AxtuBHOCTh. MOHHAas cuia. BiusiHue noHHOM CUITBI HA aKTUBHOCTh MOHOB. Y paBHEHHE
Jebas-T"rokkens.

5. OmnpeneneHne KUCaoT, OCHOBAHUS U THAPOIU3YIOMIHXCS coeil. CKauku TUTPOBAHUS.

6. Pacuers BennuuHbl pH B SKBHBaJIEHTHOH Touke. BIOOp MHAMKATOPOB ISl pa3ind-
HBIX CITy4aeB TUTPOBAHUS.

7. VHOukatopsl B METOJE KUCIOTHO-OCHOBHOTO THUTPOBAHUS. TEOPETUYECKUE OCHOBBI
MOBEICHUSI MHIUKATOPOB. OnpeesieHne OCHOBAHUM, KUCIIOT U COJIEH

8. OKHMCIUTENbHO-BOCCTAHOBUTENBHBINA MOTEHIIMAN. Y paBHeHHe HepHcra. BiusiHue pas-
JTUYHBIX ()AaKTOPOB HA peaTbHbIN MOTCHIIMAII CHCTEMBI.

9. KoHcTaHTa paBHOBECHUS] OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakuuil. BrnusHue pas-
JTUYHBIX ()aKTOPOB HA CKOPOCTh OKHUCIWUTEIHbHO-BOCCTAHOBUTEIBHBIX DPEAKIIMHA. ABTOKATAIN3.
CornpsiKeHHbIE OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

10. KpuBble TUTpOBaHUS W BHIOOP MHIMKATOPOB B PA3IMIHBIX METOJaX. XpOMaTOMET-
pusi, Ho1OMeTpusl, IEPMAHTaHATOMETPUSI, BAHAJATOMETPHUS U JIp.

11. Busyanu3zanuss HHQOpMAIMK C MOMOIIBIO CPEJICTB MOATOTOBKU MpE3eHTAIUil, KOH-
CTPYKTOPOB JIEKTPOHHBIX YU4EOHBIX MTOCOOUH.

12. Aprento- u Mepkypumerpusi. Kpusbsie TuTpoBanus. AncopOuusi U okkito3us. M3o-
MopdusM. MHAUKATOPEI.
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13. Kommuiekconomerpusi. XenarooOpazoBaHue. KOMIUIEKCOHBI C aMUHOIIOJINKAapOOHO-
BbIMU Tpynnamu. Cepo- u gocdopcoaepxaiire KoMIuIeKcoHbl. COCTaB U CTPYKTYpa KOMILIEK-
coB. HauKaTopel B KOMIIEKCOHOMETpHUH. OIpeiereHe HIeI0UHO03EMEIbHBIX METAILIOB.

14. Ocobennoct U o0nacTH MpuUMeHeHus. BbeiOop MeTona aHamm3a ¢ y4eToM KOHIICH-
TPaLUU ONPEesieMbIX KOMIOHEHTOB, HAJIMUHUS CPEACTB U3MEPEHUS, KBATM(UKALIUH ITepcoHaa,
HPOI0JKUTEIBHOCTH IPOBEICHUS aHAJIN3A.

15. OcHoBHBIE (PU3MKO-XMMUYECKHE METOABI aHalW3a: ONTHUYECKUE, IEKTPOXUMHUYE-
ckue, xpomarorpaduueckue. Knaccupukanus u o61acTb IpUMEHEHUS.

16. OcoOGeHHOCTH UCTIONB30BaHUs MIPH MTPOBEACHUN (PH3UKO-XMMHYECKOTO aHAJIH3a.

17. Cnextp 371€KTpOMarHUTHOTO M3JIydeHUs. BinsHue AIMHBI BOJHBI HA 3JIEKTPOHHBIE,
KoJieOaTeNbHbIe U BpallaTeIbHbIC EPEXOIbI.

18. 3akon byrepa-JlamOGepra-bepa. [IpuunHbl OTKIIOHEHUH — MCTHHHBIC, XUMUYECKHE,
UHCTpyMeHTaJbHbIe. CrekTphl nornomeHust. OCHOBHBIE y3JIbl IPUOOPOB ISl U3YUYEHHUS CIIEKTPa
noromeHus. OnpezeneHre OKpalleHHbIX KOMIUIEKCOB KeJle3a, TUTaHa U Jp.

19. Hedenmomerpudeckuii 1 TypOMAMMETPUICCKII METOABI aHAIM3a. Y paBHeHHE Panes.
OO6nacTh NpUMEHEHUS U U3MEPUTEIIbHbBIE TPHOOPHI.

20. DnexTpoaHbIii noTeHIMal. Y paBHeHne Hepuera.

21. DnekTposl CpaBHEHUS — KaJIOMEJbHbIHN, XiopcepeOpsaHblid. HAMKATOpHBIE 3IEKTPO-
JIbl — MeTaJUTHYecKue U MeMOpaHHble. CTEKIISTHHBIN AJIEKTPOJ, IEKTPOJ C )KUIKUMH, TBEPABIMU
Y ra304yBCTBUTEIILHBIMU MEMOpaHaMH.

22. YCTaHOBKHM Ui TIOTEHIIMOMETPHUYECKUX ompeneneHui. [lpsmas moreHmmomeTpus,
HOTEHIIMOMETpUUECKOe TUTpoBaHue. OnpeaeneHue KUciIoT IPU COBMECTHOM MPUCYTCTBUU

23. KpuBas Tok-moreHnman. KauecTBeHHBII W KOJMYECTBEHHBIN aHamM3. YpaBHEHHUE
NnbkoBruya. OcTaTOYHBIN U MUTPALIMOHHBIN TOKH.

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

25. AmmnepomMerpuueckoe TuTpoBanue. OcoOeHHOCcTH U 00sacTh npuMmeHeHus. Onpene-
nenwue Fe(Il), Cr (VI).

26. DIeKTpONpPOBOAHOCTD M IMOJBWXHOCTh MOHOB. BiHsiHME cocTaBa pacTBOpa Ha BUJL
KPHUBBIX MPH KOHAYKTOMETPUYECKOM TUTPOBAHUM (KOHIIEHTpAlUs, TOCTOPOHHHUE AJIEKTPOJIMTHI,
TEMIIepaTypa, CTelIeHb HOHU3AIINH ).

27. TlpsiMasgs KOHAYKTOMETpHUs. YCTAaHOBKM UIi KOHJYKTOMETPHUECKUX OIpe/eTIeHUH.
VY aenpHast ¥ SKBUBAJICHTHAS DJIEKTPOIPOBOTHOCTD.

28. KonaykToMeTpuyeckoe TUTPOBAaHME HA HM3KOW, 3BYKOBOH M BBICOKOM YacToTax.
VYcranoBku ais uaMeperuit. Oco0eHHOCTH MeTo1a.

29. 3akoHbl 27ekTponu3a. 3akoH Papanes. [loTeHmanel paznoxkeHus U MepeHarnpsbKe-
HUsl. BeIxos 1o Toky.

30. DnekTporpaBuaMeTpudeckuii ananu3. [Iporeccsl, Mpoxo e Ha aHOAe U KaToIe.

31. Kynonomerpwus. IloTeHmmocraThueckass W TalbBaHOCTATHYECKas KYJTOHOMETPHSL.
Oco0eHHOCTH ¥ IPUMEHUMOCTh METO/1a aHAJIH3a.

32. TeopeTnueckre OCHOBHI XpoMaTorpadudeckux MetonoB. Teopust Maptuna - CHHIUK.
Kunernueckas teopus. Kimaccudukanust MeTogoB xpomarorpaguu — ra3opasi, ra30’KHAKOCTHAS,
OyMaskHasi, TOHKOCJIOWHAs, HOHOOOMEHHas!.

33. OcHOBHbIE Y35Ibl MPUOOPOB ISl ONpEACTCHUS KaYyeCTBEHHOIO M KOJMYECTBEHHOTO
COCTaBa BEIIECTB U UX CMECEU.

34. NonoobmenHas xpomarorpadus. TUnsl HOHOOOMEHHUKOB. KaTHOHUTHI, aHUOHUTHI,
amdomnutel. CraTudeckasi, TMHAMHYECKasi W MOJIHAs TUHAMH4YecKas oObeMHbIe eMKocTH. Otpe-
JieNieHHe IMIeJI0YHO3EMENIbHBIX METAJIJIOB MO0 METO/AY 3aMEIICHUs, CMECH YKCYCHOM KHCIOTHI U
arerata HaTpus.

@parMeHT TeCTOBBIX 3aJIaHNH (TEKYIM KOHTPOJIb)

16



1. Ot xakux U3 NepPEeYUCICHHBIX (aKTOPOB 3aBUCUT KOA(PPHUIIMEHT aKTUBHOCTH?
1. Ot pa3mepa HoHa;
2. OT KOHIIEHTPAIIUU PACTBOPA;
3. OT KOHCTaHTHI paBHOBECHS,
4. Ot Tumna peaxiuu.
2. Kak BuseT OJJHOMMEHHBIH HOH Ha paCTBOPUMOCTh Ocajika?
1. VYBeaunuuBaer,
2. YMeHbIIaer;
3. He Biauser;
4. V3menser.
3. Beruucnuts pH 0,01 M pacTBOpa ruIpoKkcuaa HaTpust

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

4. Jlnsa ompeneneHus Collep:KaHus STHUIOBOTO CIUPTa B KpoBU IpoOy maccoit 1,0 r moakucaumm
a30THOMU kucnotoi u modasumu 25,00 M 0,02 H pacTBOpa OuxpomMata Kaiusl (3TAaHOJ OKHCITUIICS
JI0 YKCYCHOM KUCHOTHI). MI30BITOK OMXpoMaTa Kainus OTTUTPOBAIIU HOIOMETPUIECKH, 3aTPaTHB
22,25 mi 0,02 H THOCYNBb(aTa HATpHsl. BEIYHCIUTE KOHIICHTPAITMIO 3TAHOJIA B KPOBH (MT/J1):

1. 0,633;

2. 0,317,

3. 0,160;

4.1,26.
5. Kak Bruser 3apsa noHa Ha KodhUIIMEHT aKTUBHOCTH?

1. U3menser;

2. He Bnuger;

3. VBeIUYUBAaET;

4. YMeHbIIaeT.
6. Uto sBnsercs kputepueM odparumoct OBP?

1. PeanbHBIN MOTEHIIUAN CUCTEMBI,

2. xoHcranTa paBHoBecust OBP;

3. Pa3HOCTB MOTEHIIANIOB IBYX CHCTEM PEarupyronIiuX BEIIECTB,;

4. OTHOIlIEHNE KOHIIEHTPAINI pearupyonux BelecTs.
7. Paccuurtats PH B MOMEHT 5KBUBaNIEHTHOCTH B XoJie TuTpoBanus 0,10 M pactBopa kapOoHarta
natpus 0,10 M pactBopoM cosstHoi KUcIoThl (PKuzcos=6,35).

1. 3,675;

2. 6,350;

3.9,675;

4.10,675.
8. Uro Takoe noHHas cuia?

1. Oto cuna Ban-nep-Baanbca;

2. D10 pabota Mex(pazHOTO MPOTHBOICHCTBUS,

3. OT0 cuia 3MEeKTPOCTATUYECKOTO OTTATKHUBAHHUS,

4. D10 cuna, IelCTBYOMIast Ha 000JIOYKH MPOTUBOIIOJIOKHO 3apSKEHHBIX HOHOB.
9. Kakyro Maccy nepmaHranara Kajius Hazso B3saTh 4 npurorosienus 500,00 M pactBopa ¢
tuTpoM 1o xene3y 0,005432 r/mn?

1.0,75;

2.1,50;

3. 2,25;

4. 3,00.
10. Jlo kakoro o6bwema caeayet pazdaButb 500,00 mu 0,1 H pacTBopa OMxpomara Kajus, YTOOBI
HOJYYHUTh PAcTBOP ¢ TUTpoM 1o xene3y 0,00500 r/mi?
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1. 560;
2. 880;
3. 1120;
4. 1680.

Bonpocel, BBIHOCHMbIE HA KOJJIOKBUYM (YCTHBIH OIIPOC) K J1a00PATOPHOM M MPAKTHYECKOM

agrwpdE

padore
(pparmenT mo Teme «ONTHYECKHE METObI AHAIH3A»)

Yem 00yCIIOBICHO HECOOIIOACHHE OCHOBHOTO 3aKOHA CBETOMOTIOUICHHS ?

Kak ocymecTBisieTrcss MOHOXpOMAaTH3aIUs CBETa B OTOKOIOpUMETpax?

Yrto Takoe onTH4ecKas IIOTHOCTh?

Uem 00yciioBIeHa OKpacKa pacTBOPOB B BUIUMOM 00JIACTH CIIEKTPa U3TyICHUS?

KakoBo coOTHOIIEHUE MEXIY pa3MepoOM YacTHUI] AUCTIEPCHOU (pa3bl U JUIMHOI BOJHBI B
He(eIoMeTpUYECKOM aHanu3e?

[Tpo6y ctounoii Boabl 10,00 mMa comepxareit ASO43', pa30aBWIM B MEpPHOU KoyiOe Ha
250,00 mn. K anukBotHOM yactu pactBopa 5,00 ma npubasmiu 3,00 M1 pacTBopa peak-
TUBa U pazbaBwin B MepHO# koibe Ha 100,00 mu. [Tocne komopumeTpupoBaHus MOTY-
YeHHOro pacTBopa omnpeaenimn coxepxkanne AsO,”, pasroe 0,022 mr/n. Paccunraiite
COJIepKaHUE MBIIIIbSIKa B CTOYHOM BOJIe (B MI/JI).

7.4. CooTBeTCTBHE 0ANJIBLHOM HIKAJIbI OLIEHOK M YPOBHel copMHPOBAHHBIX KOMIIETEHIIU

Yposens chopmu-
POBaHHBIX KOMITE-
TEHIUH

KomnuectBo
0auIoB
(ormeHka)

TloscHenus

Bricokuii

(oTnHMYHO)

Teopernueckoe conep:kaHHe Kypca OCBOEHO IOJI-
HOCTBIO, BCE MPEIYyCMOTPEHHbIE MPOrpaMMoil 00ydeHus
yueOHbI€ 33/JaHUS BHIOJTHEHBI.

OOyuaromuiics  J€MOHCTPUPYET  CIIOCOOHOCTH
IPUMEHSTh B NPO(ECCUOHATBLHOW AESITEIbHOCTH XUMH-
YECKHUE U MHCTPYMEHTAJIBHBIE METOMBI aHAIN3a ISl KOH-
TPOJIA Ka4eCTBEHHOIO M KOJIMYECTBEHHOI'O COCTaBa Be-
IIECTB, CIIOCOOEH CaMOCTOSITEIbHO OCYILECTBIISATh aHATU3
MHOTOKOMIIOHEHTHBIX CUCTEM, IPOBOJAWTH TEOPETHYE-
CKHE U DKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS.

bazoBrIit

(xoporto)

Teoperndeckoe coneprkaHHe Kypca OCBOCHO IIOJI-
HOCTBIO, BCE IMPETyCMOTPEHHbIE MPOrpaMMoii 00ydeHus
y‘—Ie6HBIe 3alaHus BBIITOJIHEHBI C HE3HAYUTCIIBHBIMU 3a-
MEUaHUSIMH.

OOyyatomuiicss cnocoOeH MPUHUMATh y4acTHE B
XMMUYECKUX U MHCTPYMEHTAJIBHBIX METOJIbl aHaJN3a MpU
KOHTpOJIE KAa4eCTBEHHOTO M KOJHMYECTBEHHOTO COCTaBa
BEIIIECTB, OCYIIECTBIATh aHAIU3 MHOTOKOMIIOHEHTHBIX
CUCTEM, MPOBOAUTL TCOPETUUCCKHUE W DKCICPHUMCHTAJIb-
HbI€ MCCIIeI0OBaHMUs, UCIIOJIb30BaTh MOTy4YEeHHbIE 3HAHUS U
yMeHUS B MPOGHECCHOHATBHOM TSI TEIIbHOCTH.

[Toporossiii

(ymoBneTrBopu-
TEJHHO)

TeopeTtnueckoe copep)aHHE Kypca OCBOCHO 4a-
CTHUYHO, OOJIBITMHCTBO MPEIYCMOTPEHHBIX MPOTPAMMOM
o0ydeHus yaeOHBIX 3aJJaHUi BBIITOJIHEHO, B HUX UMEIOTCS
OIIINOKH.

OOyyarommuiicss MOKET IMOJA PYKOBOJCTBOM ITPOBO-
JIATHh aHaJIM3 MHOTOKOMIIOHEHTHBIX CHCTEM, 3HAET XHUMH-
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VYposeHns chopmu- KonugectBo
POBaHHBIX KOMITE- 6asoB [MosicHeHust
TCHIUH (omeHka)

YCCKUC U MHCTPYMCHTAJIbHBIC MCTOJbI aHaJin3a JJIs1 KOH-
TPOJIA KAYCCTBCHHOI'0O M KOJMYCCTBEHHOI'O COCTaBa BE-
mICCTB.

Teopernueckoe coaep)kaHUe Kypca HE OCBOEHO,

OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrPAMMO 00YICHHS
y4eOHBIX 3aJjaHul JTUOO HE BBIMOIHEHBI, TUOO COAEpPKAT
rpyOble OUIMOKH; JONOJHUTENIbHAS CaMOCTOSITENbHAs pa-
0oTa HajJ MaTepuajoM He IpHuBeia K KakoMy-JIHOO 3Ha-
YUTEITLHOMY IMOBBIICHUIO KA4eCTBA BBIOJHCHUS Y4eO-
MmeHee 51 HEIX 3aJaHUMN.
Hwuzkuii (HeYIOBJIETBO- OOyuaromuiicss He BIAJACeT XUMUYSCKUMH W HH-
PHUTEIIBHO) CTPYMEHTAJILHBIMU METOJIaMU aHau3a JIJIsi KOHTPOJIsS Ka-
YECTBCHHOTO M KOJMYCSCTBEHHOTO COCTAaBa BEIISCTB, HE
CIIOCOOEH CaMOCTOSITENILHO OCYIIECTBIISATH aHAIU3 MHO-
TOKOMIIOHEHTHBIX CHCTEM, HE MOXXET MPOBOAUTH TEOpe-
TUYECKHE M DKCIIEPUMEHTAIbHBIC HCCIICOBAHUS U TPH-
MEHSTH TOJTYYCHHBIC 3HAHHS B TPOPECCHOHATBHOU es-
TENHHOCTH

8. MeToguyeckue yKazaHusi JJ1sl CAMOCTOSITEIbHON paGoThl 00y4arouxcst

CamocrosTenbHas paboTa cHocoOCTBYET 3aKpEIUICHUIO HAaBBIKOB pabOThl ¢ y4eOHOH u
HAYYHOH JIUTEpaTypol, OCMBICICHHIO M 3aKPEIJICHUIO TEOPETHUECKOTO MaTepuana M dKCIepH-
MEHTaJIbHBIX HABBIKOB IO BJIQJCHUIO METOJaMH MaTeMaTH4YEeCKOTO MOJEIHMPOBAHUS U aHAIN3a
IpY TTOMCKE MHPOPMALIMH TI0 aHAJTM3y MHOTOKOMIIOHEHTHBIX CMecel, COBPeMEHHBIMHA METOAAMU
IUTAHUPOBAHMSI U 00pabOTKU SKCIIEPUMEHTANBHBIX JAHHBIX, aHAIM30M pe3yJIbTaTOB UCCIIE0BaA-
HUH U TPOBEICHUST XUMHUKO-TEXHOJIOTHUECKUX MPOIIECCOB.

CamocrosTenbHas paboTa BBIOIHSAETCS BO BHEAyIUTOPHOE (ayAUTOPHOE) BpeMs 110 3a]a-
HUIO ¥ TIPH METOJMYECKOM PYKOBOJICTBE IPETOAaBaTelis, HO 0e3 ero HEeMmoCPEACTBEHHOTO yda-
cTUs (IPU YaCTUYHOM HEMOCPEACTBEHHOM YUYacTHM IpPEerojiaBaTelisi, OCTABISAIOLIEM BEAYIIYIO
pOJIb B KOHTPOJIE 32 pabOTO# CTYJEHTOB).

Dopmbl camocmoamenvrol pabomul 6akanaBpoB pazHo0Opa3Hbl. OHU BKIIIOYAIOT B CEO0sI:

- n3y4yeHue y4eOHOM, HaydHOW M METOJMYECKOI JIMTEepaTypbl, MaTEPHAIOB IEPHOIN-
YECKHX U3/1aHUH C PUBJICUCHUEM JIEKTPOHHBIX CPEACTB O(UIMAIBHOM, CTATUCTUYECKOH, TEPHOIU-
YeCKOM U Hay4HOUM HHpOpMaIIY;

B mporecce nzydeHus AUCHUITUHBI «AHATUTUYECKAs XUMUS U (PU3UKO-XUMHUYECKUE Me-
TO/bI aHaK3a» OakanaBpamu HampasieHus 29.03.03 «TexHonorust monurpaduyeckoro u yma-
KOBOYHOTO IIPOU3BOJICTBA» OCHOBHBIMU BUOAMU CAMOCMOSAMENbHOU pabOmbl SIBIISIOTCSL:

O MOATOTOBKA K ayJUTOPHBIM 3aHATHSAM (JIEKIIUSM M JIAOOPAaTOPHBIM 3aHITHSIM) H
BBITIOJIHEHUE COOTBETCTBYIOIIUX 3a/1aHUM;

O caMOCTOSITeNIbHAasi paboTa HaJl OTASIHHBIMH TEMaMHU YI€OHOM AUCITUTUTHHBI B COOT-
BETCTBUU C Y4€OHO-TEMAaTHYECKUM ILIAHOM;

O BBITMIOJTHEHHUE TECTOBBIX 33/ IaHUH;

O MOJIFOTOBKA K 3a4eTy / DK3aMEeHY.

CamocTosTenbHOE BBIIIOIHEHUE MeCcogblx 3a0anuii TI0 BCEM pa3zenaM JUCIUILITHHBI cop-
MHpOBaHbI B (porze orieHouHbIX cpeacTs (POC)

JIaHHBIE TECTHI MOT'YT HCIIOJIb30BATHCS:

— IpenoAaBaTeNsAMU I MPOBEPKU 3HAHUH B KadecTBE (POPMBI IPOMEKYTOUHOTO KOH-
TpPOJISl Ha JTAOOPATOPHBIX U JICKIIMOHHBIX 3aHATHSX;
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— Ui IPOBEPKU OCTATOYHBIX 3HAHUHN CTYJIEHTOB, M3YUYHBIIUX JaHHBIA KypC.

Tecmogvie 3a0anusi pacCUNTaHbl HA CAMOCTOSITEIIBHYIO Pa0OTy 0€3 UCIIOIb30BaHUS BCIIOMO-
raTeJbHBIX MaTepruasioB. To €CTh MPH MX BHIIOJHEHUH HE CIEAYET IOJIb30BAThCS YUeOHOU U IpYrH-
MU BHJIAMHU JIATEPATYPHI.

JU7st BBITIOJTHEHHST TECTOBOTO 33/IaHMs, TIPEXK/IE BCETO, CIIEAYET BHUMATEIFHO MPOYUTATH TI0-
CTaBJICHHBIH Bompoc. [loce 03HaKOMIIGHHS! ¢ BOIIPOCOM CIIEAYET MPUCTYIATh K MPOYTCHHUIO TPE/i-
JaraeMbIX BapHaHTOB oTBeTa. HeoOXoMuMo mpounTaTh Bce BapHAHTHI M B KAUECTBE OTBETA CIICAYET
BbIOpaTh UHAEKC (IM(dpoBOe 0003HAUYECHHUE), COOTBETCTBYIOIIUI IMPABIUIILHOMY OTBETY.

Ha BbImosiHEeHHE TecTa OTBOIUTCS orpaHudeHHOe BpeMsi. OHO MOXKET BapbUPOBATHCS B 3aBU-
CHMOCTH OT YPOBHSI TECTUPYEMBIX, CJIOXKHOCTH M 00beMa TecTa. Kak mpaBuiio, BpeMsi BBHITIOJTHEHUSI
TECTOBOT'O 331aHMs ONpeJeNsieTCs 13 pacuera | MUHyTa Ha OAWH TEOPETUYECKHU BOMpOC U 15 mu-
HYT Ha PacueTHYIO 3a/1a4y.

ConeprxaHue TECTOB IO TUCIHIIMHE OPUEHTUPOBAHO HA MOATOTOBKY OakaiaBpoB IO OC-
HOBHBIM BOIIPOCaM Kypca. YPOBEHb BBITIOJHECHHUSI TECTA MO3BOJICT MPENOJABATEIsIM CYIUTh O
X0JIe CaMOCTOSITEIILHON PadOThI 0aKaTaBpOB B MEKCECCHOHHBIN MEPUO M O CTENICHH WX IMOJTO-
TOBKH K 3K3aMCHY.

Ormpoc 1o TeMe J1abopaTopHOil pabOTHI U 3aIIUTA OTYETHBIX MATEPUAIOB BKITFOUALT:

1. Teopernueckoe 0OOCHOBAHKE MCIIOIB3yEMOTO METO/Ia aHATH3a,

2. MEeTOIOJIOrHs M METO/IMKA BBIIOIHEHHUS JTa00paTOpHOW paboTHI;

3. 00cyXIeHHE TIOTy4CHHBIX Pe3YJIbTaTOB;

4. BBIBOJIBI 110 TIPOJIEIAHHOM PaboTe 1 00CYKIEHHE BO3MOYKHOCTH HCIIOIb30BaHMS METO/IA.

9. Hepeqeﬂb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HUCII0JIB3YEMBIX
MpH OCYHIeCTBJICHUH 06p330BaTe.]IbHOFO nmpomecca mo JTMCHMIIJIMHE

[TpuMeHeHre TUPPOBBIX TEXHOJOTHI B paMKaX MpENoJaBaHus IUCHUIUIMHBI IPEI0-
CTaBJISICT PACIIUPEHHBIE BO3MOXKHOCTH IO OpTaHW3aIluu YIeOHBIX 3aHATHH B YCIOBHSIX ITUPPO-
BU3AIMK 00Pa30BaHUS M TIO3BOJISET CHOPMUPOBATH Yy OOYUAIOIIMXCS HABBIKU MPUMEHEHUS 1TU (-
POBBIX CEPBUCOB W MHCTPYMEHTOB B IOBCEAHEBHOW XU3HU M MPO(ECCHOHAIBLHON JeATeIbHO-
CTH,.

Jlist peanu3anuy STOW e B paMKaxX H3y4eHUS TUCIUIUIMHBI MOTYT TPHMEHSTHCS
cneny}omne 1u(pOoBbIE HHCTPYMEHTHI U CEPBUCHI:

JUIsT  KOMMYHUKAallMM ¢ O0yYaroIMMHCS: VK  Meccenxep
(https: //vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHKep, pacrpo-
cTpaHsercs no jauneH3uu FreeWare;

- QN TUIAaHWPOBAHUS AyJAUTOPHBIX M BHEAYJAWTOPHBIX MeponpusTuii: SIH-
nexc.Kanennape (https://calendar.yandex.ru/) — onnaitH kajieHIapb-IjIaHep, PacpOCTPaHICTCs
o auneusun ShareWare

- JUIsl COBMECTHOTO MCMOJib30BaHus (ainos: SAunekc./luck — cepBuc uis XpaHEeHUS U
COBMECTHOTO HCIIOJNB30BaHMS JOKYMEHTOB, PACIpPOCTpPAHSETCS IO JUIEH3UU trialware wu
@O6mnaxko (https://cloud.mail.ru/) — cepBuc st co3Manmsi, XpaHEHUSI U COBMECTHOTO HCIIOIB30-
BaHU (haiiJIOB, pacpOCTpaHSETCs M0 JUICH3MH trialware;

- IS OpTaHU3aIliK YIaJCHHON CBsi3u W BuacokoH(pepenmuii: Mirapolis — cucrema as
OpTraHU3aI KOJIJIEKTUBHON pabOThl U OHJIAWH-BCTPEY, PACIPOCTPAHIETCS MO MPOMpPHETAPHON
munien3un u Suaekc. Tenmemoct (https://telemost.yandex.ru/ ) — cepBuC ais BUACO3BOHKOB, pac-
npocTpansiercs 1o Juien3uun ShareWare.

Jis ycnemHoro OBJIAJCHHUS JUCUIUIUIMHOW WCTIONB3YIOTCS Clenyromue nH(popMarim-
OHHBIE TEXHOJIOTUU O0yUEHUS:

* [lpu mpoBeneHWH JEKIMHA WCIONB3YIOTCS MPE3CHTAMU Marepuana B TPOTrpaMMe
Microsoft Office (PowerPoint), Beixom Ha mpoQeCcCHOHATBHBIC CAWThI, HCIIOJb30BAHHE
BUJICOMATEPHAIIOB PA3TUYHBIX HHTEPHET-PECYPCOB.
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e JlaboparopHble 3aHATUS 1O JTUCHMIUIMHE MPOBOMATCS B CHEIHMAIHM3UPOBAHHOM
yueOHo#l aynuTopuu - JlaGopaTopusi aHAINTUYECKOM XMMHMU U (PU3MKO-XMMUYECKUX METOJIOB
aHanu3a.

JUis AUCTAaHIIMOHHOM MOAJEPKKU JUCLMILIMHBI UCIIOJIB3YETCsl CUCTeMa YIpaBlIeHUs 00-
paszoBarenbHbIM KoHTeHTOM Moodle. 1t paGoThl B 1aHHOW cUCTEME Bce 00ydaroImuecs Ha mnep-
BOM Kypce MOJy4aroT MHIMBHya]bHbIEC JIOTUH U IApOJIb Ul BXO/a B CUCTEMY, B KOTOPOH pas3-
MEILAIOTCS : MporpaMMa JAUCHUILTUHBI, MaTepUabl JJs JIGKIMOHHBIX ¥ MHBIX BUAOB 3aHATHH ,
3aJJaHHs, KOHTPOJIbHbIE BOIPOCHI.

JIaGopaTopHble 3aHATHUS 10 JAUCHHUIUIMHE MPOBOIATCS C UCIOIB30BAHUE PA3THMYHOIO Ja-
6oparopHoro obopynoBanus. Ha 3anatun oOyuaromuiicss 3HAKOMUTCSI ¢ XUMUUYECKUMU U (pu3u-
KO-XMMUYECKUMHU METO/aMHU aHalln3a 00BEKTOB OKPYXKAIOMICH CPeJbl, pa0OTON U yCTPOHCTBOM.
[TproOpeTaeT HaBBIKM BBHIIOJHEHUS AaHAIW30B XUMUUYECKUMH M MHCTPYMEHTAIbHBIMH METOaMHU
(B3BEIIMBAaHUE HA AHAJUTUYECKUX BECAaX, TUTPOBAHUE JKUIKUX CMECEH, BBHIIIOJHEHUE aHAIM3a
MYTHBIX U OKPALIEHHBIX PACTBOPOB C MOMOIIbIO HHCTPYMEHTAJIbHBIX METO/I0B, aHAJIN3 TBEP/IBbIX
1 Ta3000pa3HBIX IMTPOAYKTOB).

B nmpomecce wu3yueHus JIUCHMIUIMHBI Y4eOHBIMH II€JISIMH  SIBJISIOTCS II€PBUYHOE
BOCTIpHSAITHE Yy4eOHOW WH(POPMALMU O TEOPETHUYECKMX OCHOBAaX M TPHUHIMIAX pabOTh ¢
JUTEpPATypodl M METOJMKAaMM aHaiu3a, o0pa0oTKa SKCHEPUMEHTANbHBIX JAHHBIX METOAaMHU
MaTeMaTHYECKOW CTaTUCTHKH MX YCBOEHHE M OCBOeHHE. IlocpeicTBOM HCHOJIB30BAHUS STHX
UHTEJUIEKTYaJbHBIX ~YMEHMHM JOCTMraroTCsl YCHEIIHOE OCBOGHHE KYypcOB  (PU3MUECKO,
OpraHMYecKONM M KOJUIOMJHOM XUMHH, BBIIOJHSAETCS HCCenoBaTellbckas paboTa Ipu
HOJTrOTOBKE BBIMTYCKHON KBAIU(UKALMOHHON PabOTHI.

JUist mOCTHXKEHUST ATHX IeJIel MCTOJIB3YIOTCS B OCHOBHOM TPaJWLMOHHBIE WH(pOpMa-
TUBHO-PA3BUBAIOIME TEXHOJIOTUU O0YUYEHHUS C YUETOM Pa3IMYHOI0 COYETaHUs MaCCUBHBIX (hopMm
(7mexmus, 1abopaTopHOE 3aHATHE, KOHCYIIBTAIHS, CAMOCTOSTENIbHAS padoTa).

VYHuBepcuter oOecrneyeH HeOOXOAUMBIM KOMILIEKTOM JIMLEH3MOHHOTO IMPOrpaMMHOTO
o0ecrnievyeHus:

— onepauuonHas cuctema Windows 7, License 49013351 VIJITY Russia 2011-09-06,
OPEN 68975925Z7E1309;

- onepanMoHHas cucreMa Astra Linux Special Edition;

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

— MaKeT NpUuKIaaHbIX nporpamMm P7-Oduc.IIpodeccronanbHblii;

— antuBHpycHas nporpamma Kaspersky Endpoint Security mis 6usneca — CtaHgapTHBIi
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— oneparponHas cucrema Windows Server. KoHTpakT Ha yCIyru Mo MpeIoCTaBICHHIO
JUIIEH3WI Ha MPaBO UCIOJIB30BaTh KoMITbIoTepHOE obecmeuenue Ne 067/9A ot 07.12.2020 roxa;

— cucrema BueokoHpepentcssazu Mirapolis;

— cucreMa BuieokoHpepenicssazu [Ipyddmu;

— cucrema ynpasinenus: ooydyenueM LMS Moodle — mporpammHoe obecrieueHue ¢ OTKpbI-
TBIM KOJI0M, pactipoctpansiercs no juueH3uu GNU Public License (rus);

— Opaysep Yandex (https://yandex.ru/promo/browser/) — mporpammuHoe obecrieueHHe
pacpoCcTpaHsIeTCs MO MPOCTOH (HEHUCKITIOUUTETHHOM ) JTUIICH3UH.

10. Onucanne MaTepuaJIbLHO-TEXHHYECKOI 0a3bl, HEOOXOTUMOI 1151 OCYIIEeCTBJIEHHS
0o0pa30BaTeIbHOIO NMpouecca Mo AUCHUIIHHE

Peanuzanus yueOHOro mpoliecca OCyIECTBISETCS B CIEHUANBHBIX YUeOHBIX ayIUTOPHIX
YHUBEpPCHUTETA Ul TPOBEICHUS 3aHATHH JIEKIMOHHOTO THIIA, TAOOPATOPHBIX 3aHATHUH, TPYIIO-
BBIX U MHIUBHIYaJbHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJS M MPOMEXKYTOUYHOM aTTeCTaluu.
Bce aymuropuy yKOMIUIEKTOBaHBI CIICIHATM3UPOBAHHON MEOEIBI0 M TEXHUYECKUMH CPEICTBa-
MU 0OyuYeHUs], CIY)KaIlllUMHU JJIsl TIpeJCTaBlIeHUs yueOHOM nHpopManuu OONBIION ayAUTOpPHUH.
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[Tpu HEOOXOAMMOCTH OOYUaIOIMUMCS MPEATaraloTcsi Habophl JEMOHCTPAIIMOHHOTO 000pYyI0Ba-
HUS U Y9eOHO-HATJISIHBIX TOCOOUIA, 00eCTIeUnBarONUE TEMATHICCKNE UILTFOCTPALIHH.

CamocTtosTenpHas paboTa 00YJarOIIMXCS BBITIOTHSASTCS B CIICIUATM3UPOBAHHON ayIUTO-
puu, KoTtopasi o0opymoBaHa y4eOHOW MeOelblo, KOMITBIOTEPHOW TEXHUKOH C BO3MOXKHOCTBIO
noJKIItoueHus K cetn «VHTepHEeT» U 00ecledeHreM I0CTyIa B 3JIEKTPOHHYIO WH()OPMAIIMOHHO-
obpasoBarenbhyto cpeny YIJITY.

EcTth momemienue Ay XpaHEeHUs U MPOPIIAKTHYECKOTO 00CTYKUBaHUSI yueOHOTo 000-
PyIOBaHUS.

TpeOoBaHusl K ayAUTOPUSIM

HanmeHoBaHue crieluaJbHbBIX MOMEIEHUH
1 TIOMETIECHUN JJIS1 CAMOCTOSITETIHHOM PabOTHI

OCHAaIIEHHOCTD CIIEIAAILHBIX OMEILECHHI
Y TIOMETIEHHH JJIS1 CAMOCTOSITEIIBHOM PabOTHI

[Tomemienue 1sl JIEKLUUOHHBIX 3aHITHUMH,
IPYNIOBBIX W WHAWBHUIYaJbHBIX KOH-
CyJIbTAllMM, TEKYIIEW H IPOMEXYTOY-
HOU aTTecTaluu.

Crobl, CTysbsl, MEJIOBasl JIOCKA, IIEPEHOCHOE
MyJIbTUMEANIHOE 000pyaoBaHHEe (HOYTOYK,
9KpaH, IPOEKTOP)

[Tomemenune ayis 1a0OpaTOPHBIX 3aHs-
TUN

VYueOnast naboparopus «JlaGopatopusi aHa-
JTUTHYECKOH XUMHUU U (PUINKO-XHUMHUYECKUX
METOJIOB aHATTN3a»

Becosas

[TomereHus Il CaMOCTOSATEIBHOM pa-
OOTEI

Cronbl, CTynbs, 3KpaH, MmpoekTop. Paboune
MeCTa CTYJICHTOB, OCHAIIIEHBI KOMIIBIOTEPAMH
C BBIXOJIOM B CeTh VIHTEpHET U 3JICKTPOHHYIO
MH()OPMAIIMOHHYIO 00Pa30BATEIBHYIO CPEY.

[Tomemenne mist XpaHEHUS W MPOQH-
JAKTUYECKOT0 OOCITYy)KMBaHUs y4€OHOTO
o00opyoBaHus

PacxojHbple Marepuaibl Ui PEMOHTa U 00-
CIIYy’)KMBaHUS TCXHHUKHU. Mecrta AT XpaHCHUA
o0opynoBaHus
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