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1. O01mue moj10KeHu s

JUCHUIINHA «AHAJUTHYECKAs] XUMHUS U (PU3HMKO-XHMHYECKHE METOAbl aHAJIN32a»
OTHOCHUTCS K 0a30BOI 4acTH y4eOHOTro IUIaHa, BXOSIIEro B COCTaB 00pa30BaTEIbHON MpOrpam-
MbI BbIciiero oopazosanus 18.03.01 «Xumudeckas texaonorus» (nmpoduib — [lomyuenue u me-
pepaboTka MaTepHaaoB Ha OCHOBE MPUPOJHBIX U CUHTETUYECKUX MTOJIMMEPOB).

HopMmaTtuBHO-MeTonueckoi 6a3oit st pa3paboTku paboyeil mporpaMMbl y9eOHOM Juc-
[UIUIMHBI «AHAJTUTHYECKASA XUMHUS H QU3UKO-XUMMHYECKHE MeTO/Ibl AHAJIN3A» SIBIISIOTCS:

. OenepanbHblii  3ak0oH  «O0  oOpaszoBanmu B Poccuiickoit  ®Depeparumny,
YTBEP)KICHHBIN MTpuKkazoM MuHoOpHayku PO Ne 273-D3 ot 29.12.2012;

. [Tpuka3 Mwuno6punayku Poccum Ne 301 ot 05.04.2017 r. O6 yTBepxIeHUH
NOpsKa  OpraHu3alMd M OCYIIECTBJICHHMS  OOpa3oBaTelNbHOW  JESATENHOCTH IO

o0pa3oBaTeNbHBIM IpPOrpaMMaM BBICHIETO OOpa30BaHUs - IporpamMmaM OakajaBpuaTta,
IIpOrpaMMam CIEeLHUAIUTETA, IPOrpaMMaM MarucTparypsl.
. IIpuka3s MunucrepcTBa TpyZa U COIMAIBHOM 3amnThl Poccuiickoi @enepannu or

11.02.2021 Ne 60m «OO6 yrBepxkaeHun npodeccHoHaIbHOro craHaapra - 26.027
«CneMaJuCT MO nepepadoTKe NOJTUMEPHBIX M KOMIIO3MIMOHHBIX MAaTEPHAJIOB .

. IIpuka3 MuHucTepcTBa Tpy1a U colanbHOM 3amuThl Poccuiickon @enepanuu ot
12.10.2022 Ne 646 «O0 yrBepxkaeHuu npodeccuoHanpbHoro crangapra - 23.041
«CnequaJucT M0 TEXHOJIOTHH LeJLTI0JI03HO-0yMaKHOTO IPOU3BOACTBAY.

. ®denepanbHbIi  TOCYJAPCTBEHHBIN  00pa30BaTEeNIbHBIA  CTaHAAPT  BBICIIETO
obpazoBanuss (OI'OC BO) mno HampaBinenuto mnoarotosku 18.03.01 «Xumuueckas
TEeXHOJOrus» (ypoBeHb OakajlaBpuaT), YTBEpPXKJAEHHBIM mpukazoM MuHucCTEpCTBa
oOpa3zoBanus 1 Hayku P® Ne 922 ot 7 aBrycra 2020 r.;

e VYuebHble TIUIaHBI 00pPa30BATEIFHOW MPOTPAaMMBl  BBICIIETO  OOpa30BaHUS
HanpasieHus 18.03.01 - Xumuueckas texHonorus (mpopuib - [lomyuenue u nepepaboTka
MaTepraioB HAa OCHOBE MPHUPOAHBIX U CUHTETUYECKHX MOJIMMEPOB), OATOTOBKU OaKalaBpoB
[0 OYHOM, OYHO-320YHOW M 3a04HOW (opmaM OOy4deHMs, OAOOpEHHbIE YUEHBIM COBETOM
YIJITY (mporokoin Ne 3 ot 21.03.2024).

e OOyuenue no o6pazoBatenbHoi 18.03.01 - Xumudeckast TexHoiaorus (mpoduisb -
[TonyueHue u mnepepaboTKa MaTepUaOB Ha OCHOBE MPUPOJHBIX M CHHTETHYECKHUX
MOJIMMEPOB) OCYILIECTBISETCS HA PYCCKOM SI3BIKE.

2. [lepeyeHb MJIAHMPYEMBIX Pe3yJILTATOB 00yUYeHHs MO TUCIHUILINHE, COOTHECEHHBIX
¢ IJIAHMPYEMBbIMHU pe3yJIbTATAMH O0CBOECHHS 00pa30BaTeIbHOI MPOrpaMMbl
[InanupyeMbIMU pe3ynbTaTaMyd OOy4YeHUs MO AUCHUUIUIMHE SBISIOTCA 3HAHUSA, YMEHUS,
BJIQ/ICHUS U/UITU OTIBIT 1€ATEIbHOCTH, XapaKTEPU3YIOIUeE ITAIbl/ypOBHU (POPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBaloue JOCTHKEHNE TNIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUSI 00pa3oBaTeib-
HOH IIPOrpaMMBI B LIEJIOM.

Leab ocBOeHUs] TUCHUILIMHBI — GOpMUpPOBaHUE y Oyaymux OakalaBpOB OCHOB IpUMe-
HEHUS B MPOEeCCHOHATBHON AESITETbHOCTH 3HaHUN B 00JIACTU aHAJIMTUYECKOW XUMHUU U PU3U-
KO-XMMUYECKUX METOJIOB aHaIH3a Pa3IMYHbIX O0BEKTOB OKPYXKAIOUIEH Cpelbl MpU MPOBEACHUN
yueOHBIX, UCCIIEI0BATENbCKUX MTPOU3BOJCTBEHHBIX padoT.

3agaum IUCHUIIMHBI:

— 03HAKOMHTH C ONTHMAJIBHBIMU CPEICTBAMH M METOJaMU aHaju3a MPUPOJHBIX U TMPO-
MBIIUIEHHBIX MaT€pUaIoB, CTOYHBIX BOJ, BO3AYLIHOMN CPEIbI;

— BbIpa0OTaTh HABBIKM KAUYECTBEHHOTO M KOJMYECTBEHHOI'O aHAJIW3a C MPUMEHEHUEM XH-
MUYECKUX U (PU3UKO-XUMHUYECKUX METOJIOB;

— HAYYUTh MPOBOANTH PacUeThl KOHIIEHTPALIUA PACTBOPOB PA3JIMYHBIX COCINHEHUMN, OIpe-
JIESATh U3BMEHEHUS! KOHUEHTPAIUi IpU MPOTEKAHUHA XUMUYECKUX PEAKIUH.

IIpouecc n3yyeHus1 JUCUMILIMHBI HANMPABJIeH HA ()OPMHpPOBaHUE cJeayrouleil ode-
npo¢ecCHOHATBHOI KOMIETEHIIUM:



OIIK-1 CnocoOHOCTH HM3y4aTh, aHAIW3UPOBATH, UCIOIB30BATH MEXAHU3MbI XUMHUECKUX
peaKUMH, IPOUCXOIAIMX B TEXHOJIOTHYECKUX MPOLECCaX M OKPYKAIOLIEM MUPE, OCHOBBIBASICh
Ha 3HaHMUSIX O CTPOEHHMM BELIECTBA, IPUPOJIE XUMUYECKON CBSI3M U CBOMCTBAX pa3jMUYHBIX Kiac-
COB XMMHYECKHX 3JIEMEHTOB, COEJJUHEHUH, BELIIECTB U MaTepUaoB

B pe3ysbTare n3yyeHus JMCHUIIIMHBI 00YYAIOIIMICS 10JIZKeH:

3HATh:

— OCHOBHBIE 3aKOHBI XUMUYECKUX, (PU3NIECKUX U (PU3UKO-XUMHUYECKUX METOIOB I pac-
yera BeaMuuHbl pH CHIIBHBIX U cIa0BIX JIEKTPOIUTOB, OypEepHBIX PacTBOPOB U UX CBOWCTBA,
BJIMSIHUE MOHHOM CHUJIBI Ha aKTMBHOCTb MOHOB, pacueTsl pactBopumoctu, I1P, BecoBoro coaep-
YKaHMs, MacCOBOM JOJM, KOHIIEHTPALUU NPHU NPUTOTOBIEHUU M COJAEP’KAaHUM BELIECTB, Mpe.-
CTaBJISITh [1OJIYYEHHBIE PE3YJIbTATHI.

yMeThb:

— aHAIM3HUPOBaTh, UCIOJB30BAaTh MEXAHU3Mbl XMMHMUYECKUX PpEaKUUH, MPOUCXOAAIUX B
TEXHOJIOTUYECKUX MPOLECcCcaX U OKPYKAIOLIEM MUpe

— TPUMEHSTh B MPOPECCHOHATBHON AEATENBHOCTH XMUMUYECKHE M (PH3HKO-XHMUYECKHE
METO/bI aHaJIM3a JUIsl KOHTPOJS KAayeCTBEHHOI'O M KOJMYECTBEHHOI'O COCTaBa BELIECTB, OCY-
LIECTBJIATh TEOPETUUECKHUI U IKCIIEPUMEHTAIbHBIN aHAIN3 MHOTOKOMIIOHEHTHBIX cMeceil, oOpa-
0aThIBaTh NOJTY4YEHHBIE PE3YJILTATHI.

BJIAaJ1ETh:

— MaTreMaTHMYeCKMMHM METOJaMM IUIAHUPOBAaHUS U OOpabOTKM SKCIEPUMEHTAIbHbBIX JaH-
HBIX, AHAJM30M PEe3yJbTAaTOB HCCIEAOBAHUN JI MPOBEACHUS XUMHUKO-TEXHOJIOIMUYECKUX IPO-
LIECCOB,;

— METOJIaMH MOMCKa MH(OPMAIUH 10 aHAIHU3Y CTOYHBIX BOJI, MHOTOKOMITOHEHTHBIX CMe-
ceil, IUIaHUPOBaHUEM HKCIIEPUMEHTA.

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jlannast yuyeOHas JUCIHMIUIMHA OTHOCHUTCSA K O0S3aTeNbHBIM JUCHUIUIMHAM 0a30BOM ya-
CTH, YTO O3HauaeT GopMUpPOBAHUE B Mpoliecce o0yueHus y 6akaiaBpa OCHOBHBIX oOmienpodec-
CHUOHAJIbHBIX 3HAHUI M KOMIIETEHIINI B paMKax BBIOPaHHOTO MPOQHIIS.

OcBoeHrEe JaHHOW TUCIHUILIMHBI SBJISIETCS HEOOXOIUMOM OCHOBOHM IJIsi TIOCIEAYIOIIETO
uzydenus quctumind OITOI u HanmucaHus BBIMTYCKHOM KBaTH(PUKAITMOHHON pabOTHI.

Ilepeuenv obecneuusarowux, COnymcmsyrouux u 0becneuusaemvlx OUCYUNIUH

Ob6ecneunBaronme ConyTcTBYIONIHE Ob6ecnieunBaeMble

1. ITonroroBka k npouenype 3a-
OOw1ast 1 HeopraHuye- A POLEAYPE 33
Opraanyeckast XUMHS IIMTHI U 3aIIUTA BBITYCKHOM
CKasi XUMUS N
KBAJTM(HUKAIIMOHHON paboThI

N

XnMus Konmnonmaas xumMus

3. dusnyeckas XuMUs

VYkazaHHbIe CBSI3U AUCHUIIMHBI JAIOT 00Y4aroIIeMycsi CHCTEMHOE MPEJICTaBICHHE O KOM-
IUIEKCE M3Y4YaeMBIX TUCHUIUIMH B cooTBeTcTBUU ¢ PI'OC BO, uro obGecneunBaer Tpedyemblit
TEOPETUUECKHUI YpOBEHb M MPAKTUYECKYI0 HAIPABJIEHHOCTh B CUCTeMe OOy4deHHs U Oyayuieit
JESATEIIbHOCTH BBIITYCKHHKA.

4. O0beM TUCIHHUIIHHBI B 3a4eTHBIX eIMHUIAX € YKAa3aHHEM KOJIMYeCTBA aKaJeMHYeCKHX
4acoB, BbIJI€JIEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4YaloluXcsi ¢ MpenojaaBareieM

(o BUAAM y4eOHBbIX 3aHATHI) U HA CAMOCTOATEJILHYIO PadoTy 00y4arommxcs

OO011ast TPyI0EMKOCTh TUCITUTLTHHBI

Bcero akagemMuueckux 4acoB
ounast popma | 3aouas popMa | OuHO-330uHAS

Bun yue6HO# paboThl




KonrakTHasi paboTa ¢ npenojaBarejieM*: 80,6 28,6 32,6
nexmun (J1) 32 8 10
npaktuueckue 3auatus (I13) - - -
naboparopusie pabotsl (JIP) 48 16 22
WHBIE BUJIbI KOHTAKTHON pabOThI 0,6 0,6 0,6
CamocrosiTejibHasi padoTa 00y4aOIUXCS: 99,4 155,4 147,4
U3y4eHHE TEOPETUYECKOT0 Kypca 20 53 53
MOATOTOBKA K TEKYIIEMY KOHTPOJIO 40 82 55
KypcoBasi paboTa (KypcoBOil MPOEKT) - - -
MOJATOTOBKA K MPOMEKYTOYHOM aTTeCTAIUH 39,4 12,4 39,4
Bux npomexyTO4YHOI aTTecTalNu: 3ay4er, 3ay4er, 3a4er,

IK3aMeH IK3aMeH IK3aMeH
O01asi TPy10eMKOCTb, 3.e./4achl 5/180

*KoHTakTHast paboTa 00y4aromuxcs ¢ IpernojaBaresieM, B TOM YUCie C IPUMEHEHUEM JTUCTaHIIMOHHBIX 00pa3oBa-
TENIBHBIX TEXHOJIOTHH, BKIIIOYAET 3aHATHS JIEKIIMOHHOTO THIIA, U (MJIM) 3aHATHS CEMUHAPCKOT'O THUIIA, Ja0OpaTopHbIe
3aHATHS, U (MJIM) TPYIIIOBBIE KOHCYIbTAMHU, U (MJIM) HHIMBUAYAIbHYIO paboTy 00y4alonierocs ¢ npernoiaBareiem,
a TaKKe aTTeCTAlMOHHBIC MCHBITAHMUS MPOMEXYTOUHOU aTrrecTanuy. KoHTakTHas paboTa MOXKET BKIIOYATh MHBIE
BUJIBI Y9EOHOW IEATENBHOCTH, NpeIyCMaTpUBAIOIIME TPYNIOBYI0 M WHAWBUAYalIbHYI0 paboTy oOydarommxcs c
npenosfaBareneM. Yackl KOHTaKTHOH paboThl ompenensioTcs IlonoxeHneM 00 opraHM3anUHM U MPOBEICHUH KOH-
TaKTHOW paboThI MpH peanu3alu 00pa30BaTENbHBIX NMPOTPAMM BBICHIETO 00pa30BaHMs, YTBEPKACHHBIM YUEHBIM
coseroM YIJITY ot 25 deBpans 2020 roxa.

5. Coneprxxanue IMCUMILIUHBI, CTPYKTYPHPOBAaHHOE N0 TeMaM (pa3aejiam)
€ YKa3aHHeM OTBEJeHHOr0 Ha HUX KOJIM4YeCTBAa aKaJeMHYeCKHX YacoB
5.1. TpynoeMKocTh pa3iejioB JMCHHUIIHHBI

ouHasi popMma 00yueHus

Ne HaumenoBanue paznena 19 o CaMocTosTenbHas
/1 JIACIUILIAHBI N 5 AL KOHTAKTHOH pabota
padoTeI
1 | Beenenue B Kypc aHAJIUTUYECKOM 1 ) ) 1 2
XAMUHA
2 [IpumeHeHne 3aKoHa IfeﬁCTBI/m 4 ) 4 8 6
Macc B aHAJINTHYECKON XUMHH
3 | MeTtoasl KHCIIOTHO-OCHOBHOTO 4 ) 12 16 10
TUTPOBAHUS
4 | MeToasl OKUCIECHUS-
BOCCTaHOBJICHHS MeTOabI 4 - 8 12 10
OKHCJICHUS-BOCCTAHOBJICHHS
5 | KommiekcoHOMETpHs 1 METObI 5 i 4 5 4
OCaXKJICHUS
6 | OOmras xapakTepucTuka (Gu3nKo-
XUMHYECKUX METOIOB aHaAJIN3a 2 - - 2 8
METOJO0B aHAJIH3a
7 | AGcopOLIMOHHAs CIIEKTPOCKOMHS 4 - 6 10 6
8 | [NoTeHmmomeTpus 3 - 6 9 4
9 | Bospramnepomerpus 3 - 4 7 4
10 | KongykromeTpus 2 - - 2 2
11 | DnexTponus u KyJIOHOMETPUHU 1 - - 1 1
12 | XpomaTorpadruueckre METOIbI 2 ) 4 6 3
aHajau3a
Hroro no paznenam: 32 - 48 80 60




Bcero

Ne HaumenoBanue paznena 1 m3 TP KOHTAKTHOR CamocTrosTenbHas
/1 IUCLIUIIAHEL pabora
padoTsI
IIpome:kyTouHasi aTTecTanusi 0,6 39,4
Bcero 180
3a04Hasi popma 00ydeHus
Ne HammenoBanue pasnmena ey CaMmocTosTenbpHas
- LPEER] JI I13 JIP KOHTaKTHOM
/I IUCHUIIAHEL pabora
padoTsI
1 | Beenenue B Kypc aHAIUTUYECKOU
0,5 - - 0,5 8
XUMHHU
2 | [IpumeneHue 3aKoHa ACHCTBUS 0,5 0,5 15
MacC B aHAIMTUYECKON XUMUU
3 | MeTobl KUCIIOTHO-OCHOBHOTO 0,5 0,5 12
TUTPOBAHUS
4 | MeToabl OKUCIECHUS- 0,5
BOCCTAHOBJIEHUS MeETOIbI - 4 45 12
OKHCJIEHHUS-BOCCTAHOBJICHHUS
5 KomiuiekcoHOMETPHS U METOIBI
P A 05 | - 4 4,55 12
OCAKIECHUS
6 | OOmias xapakTepucTuka (hu3nuKo-
XUMHUYECKAX METONOB aHaJIN3a 1 - - 1 4
METOJIOB aHaIu3a
7 | AGcopOIMOHHAS CTIEKTPOCKOIIHS 1 - 4 5 8
8 | [NoTeHmmomeTpus 1 - 4 5 8
9 | Bosbpramnepomerpus 1 - - 1 18
10 | Kongykromerpus 0,5 - - 0,5 14
11 | DnexTpoau3 U KyJTOHOMETPUHU 0,5 - - 0,5 14
12 | Xpomatorpaduueckre METOIbI 0,5 0,5 18
aHaiau3a
HToro no pazgenam: 8 - 16 24 143
IIpome:xkyTouHasi aTTecTanus 0,6 12,4
Bcero 180
04HO-3204Hasi popma oOyueHus
Ne HanmeHoBanue pasnena St CamocTosgTeabpHas
- Lot JI 113 JIP KOHTaKTHOH
n/n JUCHUIITHHBI pabota
paboTsI
1 | BBeneHue B KypC aHAIIMTHYECKOH
A yp 05 | - - 05 6
XUMAH
2 | IlpumeHeHne 3aKOHA ACUCTBUS 1 1 10
MaccC B AaHAIIMTUYECKON XUMUU
3 | MeTtons! KHCIIOTHO-OCHOBHOTO
A 1| - | 4 5 10
TUTPOBAHUS
4 | MeTonsl OKACIEHUS-
BOCCTAHOBJIEHUS MeTOIbI 1 - 4 5 10
OKHUCIIEHHUS-BOCCTAHOBIICHUS
5 KoMIIIIEKCOHOMETPHS U METOBI
p 8 1 2 3 10
OCaKIECHUS
6 | Obmas xapakTepucTrKa (GU3NKO-
XUMHUYECKUX METOJ0B aHaIn3a 1 - 1 6

MCTOJO0B aHaJIM3a




Ne HaumenoBanue pazaena e CamocrosTeabpHas
- JI 113 JIP KOHTaKTHOH
n/m JIUCIUTUTAHBI pabota
padoThI
7 | AGcopOIMOHHAs CTIEKTPOCKOIIHS 1 - 1 10
8 | IloteHumomerpus 1 4 5 8
9 | BosprammnepomMeTpusi. 1 - 4 5 10
10 | Konaykromerpust 0,5 0,5 10
11 | DnexTponu3 v KyJTOHOMETPUHU 0,5 - - 45 10
12 | XpomaTorpaduueckue METOIbI 05 ) 4 0.5 8
aHaiIm3a
HToro no pasnenam: 10 - 22 32 108
IIpomexyTOUHASI ATTECTANUSA 0,6 39,4
Bcero 180

5.2. Conep:xaHue 3aHATHI JeKIIHOHHOTO THIIA

Pa3nea 1. BBenenune B Kypc «AHAJIMTHYECKON XMMHU»

1.1. BBeaenue B kypc aHanutuueckor xuMuu. Llenpb u 3amaun qucuuiuinasl. Metonoso-
TUs ¥ COJIepKaHUE AUCITUTUIMHBI.

1.2. CucremaTH4ecKuid 1 APOOHBIM METOJI KaYECTBEHHOI'O XUMHYECKOro aHanu3a. Pa3me-
JIEHUE Ha TPYMIbI U MOATPYIIBL. XapaKTepHbIC U IPOOHBIE XUMHUECKUE PEAKIUH.

1.3 PacueTsl B TUTPOMETPUUECKOM aHAIM3. 3aKOH SKBUBAJIEHTOB U CIEACTBUS U3 HETO.
PacueTbr BECOBOTO M MPOIEHTHOTO COAEPKaHUsI, KOHLIEHTpauid. MoJsipHble MacChl IKBUBAJICH-
Ta.

Paznen 2. [IpuMeHeHue 3aK0HA 1eiiCTBUSI MACC B AHAJIMTHYECKO XUMUM

2.1. Pacuetrsl BenmuuHbl pH ams cnaObix KUCIOT M OCHOBaHMN. 3aKOH pa3daBlieHUs
OctBanbaa. Pacuets BenmuuuHbl pH 1151 CHIIBHBIX KUCTIOT U OCHOBAHUH.

2.2. bBydepusie pactBopsl. CBoiicTBa O0ydepHbIX pacTBopoB. Pacuer Benmuumnbsl pH s
OydepHBIX cuCTEM.

2.3. PacTBopUMOCTb M TIpOU3BeAEHUE pacTBOpUMOCTHU. [IponsBenenre akTuBHOCTH. Bin-
SIHHE Pa3IMYHBIX (PaKTOPOB HA PACTBOPUMOCTH 0CaaKOB. OTHOTHUITHBIE U PA3HOTUITHBIE OCAIKHU.
PacyeThbl pacTBOPUMOCTH 110 BEIMYMHE MPOU3BEICHHS PACTBOPUMOCTH U HA00OPOT.

2.4. AxtuBHOocTh. MoHHas cuna. BnusHre MOHHOW CHJIBI HA aKTUBHOCTh MOHOB. YpaBHE-
Hue Jle6as-I rokkerns.

Pa3nes 3. MeToa KHCJIO0THO-OCHOBHOI'O TUTPOBAHUS

3.1. Onpenenenue KUCIOT, OCHOBAHUS U TUAPOIU3YIOLUXCS cojiei. CKauKy TUTPOBAHUSI.

3.2. Pacuets! BenmmunHbI pH B 3KBUBAJIIEHTHOH TOuke. BRIOOp MHAWKATOPOB ISl pa3imy-
HBIX CITy4yaeB TUTPOBAHUA.

3.3. Haukatopsl B METOJIe KUCIIOTHO-OCHOBHOTO TUTPOBAHUS. TEOPETUICCKUE OCHOBBHI
MOBEJEHUSI MHAUKATOPOB. OnpeieieHne OCHOBAaHUM, KUCIIOT U COJIEH

Paznen 4. MeToabl OKHCI€HUSI-BOCCTAHOBJIEHUSA

4.1. OKHMCIUTENHbHO-BOCCTAHOBUTENIbHBIA TNOTEHIMAN. YpaBHeHue HepHcrta. BiusHue
pa3IUYHBIX (HAKTOPOB HA PEATbHBIN MOTEHITHAT CUCTEMBI.

4.2. KoHcTraHTa paBHOBECHUS] OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuid. BinusHue pasz-
JTUYHBIX (PaKTOPOB HA CKOPOCTH OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMHA. ABTOKATAIN3.
CornpsiKeHHbIE OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

4.3. KpuBble TUTpOBaHMSI M BbIOOP MHIMKATOPOB B Pa3IMYHBIX METOJaX. XPOMaTOMET-
pusi, HojoMeTpusi, IEpMaHTaHATOMETPUS, BAHAJATOMETPHUS U JIp.

4.4. Busyanuzanusi uHOOpPMAITUU C TIOMOIIBIO CPEJCTB MOJATOTOBKH MPE3CHTAINMA, KOH-
CTPYKTOPOB JIEKTPOHHBIX y4EOHBIX TTOCOOHIA.

Paznesa 5. Metoa ocaaeHUs 1 KOMILIEKCOOOPA30BaAHUA
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5.1. Aprento- u mepkypumerpus. Kpussie TuTpoBanusi. Ancopouus u okkmo3us. M30-
Mopdu3M. MHAMKATOPEI.

5.2. Kommekconometpus. XenatooOpazoBanue. KOMIUIEKCOHBI ¢ aMHUHOTIOIUKAPOOHO-
BbIMU Ipynnamu. Cepo- u gocdopcoaepxaiire KoMIuIeKCOHbl. COCTaB U CTPYKTYpa KOMILIEK-
coB. HauKaTopel B KOMIIEKCOHOMETpUH. OIpesiereHre HIeI0UH03EMEIbHBIX METAJUIOB.

Pa3znen 6. O0mas xapakTepucTUKa (PU3UKO-XUMHYECKHX METOI0B aHAIN3a

6.1. OcobGennocTtu u obnacTu NpuMeHeHus. BeIOop MeTona aHanu3a ¢ yueToM KOHIICH-
TPaLUU OIIPEJEIeMbIX KOMIIOHEHTOB, HAJIMUUS CPEACTB U3MEPEHUs, KBaJIM(UKALIMK [TepCcoHala,
IPOJODKUTEILHOCTH IIPOBEACHUSI aHAIN3a.

6.2. OcHOBHBIE (PU3MKO-XMMUYECKHE METO/bl aHalW3a: ONTHYECKUE, IEKTPOXUMHUYE-
ckue, xpomarorpadpudeckue. Kinaccupukanus u 001acTb IPUMCHEHHUS.

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

Pa3nes 7. OnTuyeckue MeToAbl aHAJIN3A

7.1. CnexTp 31€KTPOMarHuTHOTO M3Iy4eHMs. BiusHUEe AJIMHBI BOJHBI HA JJIEKTPOHHBIE,
KoJieOaTeNbHbIC U BpallaTeIbHbIEC TEPEXOIbI.

7.2. 3akon byrepa-Jlambepta-bepa. I[IpudynHbl OTKIIOHEHHI — HUCTUHHBIE, XMMHUYECKHE,
MHCTpyMeHTaJbHbIe. CHeKTpbl norioueHusi. OCHOBHBIE Y3JIbl IPUOOPOB JJI U3yUEHUS CIIEKTpa
nornouieHus. OnpeneneHue OKpalleHHbIX KOMIUIEKCOB XKeJle3a, TATaHa U Ap.

7.3. Hedenomerpuueckuii M TypOMIUMETPUICSCKHA METOIBI aHANIM3a. Y paBHEeHUE Pares.
OO6nacTh NpUMEHEHUS U U3MEPUTEIIbHbBIE TPHOOPHI.

Pa3nea 8. Ilorenniuomerpusi

8.1. DnexTponHbIi noTeHuuan. Y pasHenue HepHcera.

8.2. DneKTpoabl CpaBHEHHS — KAJIOMENbHBIN, XjiopcepeOpsHblid. VHANKaTOpHBIE AIIeK-
TPOABI — METalINuecKue U MeMOpaHHble. CTEKIISIHHBIN 3JIEKTPOJ, 3IEKTPO]] C XKUJIKUMH, TBEP-
JBIMU U Ta304yBCTBUTEIbHBIMU MEMOpaHaMHU.

8.3. YcraHOBKH [UIsl IOTEHLIMOMETPUYECKUX onpeneneHui. [Ipsmas noreHunomerpus,
MOTEHLIMOMETpUYECcKoe TUTpoBaHue. Onpeenenre KUCiaoT IPU COBMECTHOM MPUCYTCTBUU

Pa3nea 9. BoabsTamnepomerpus

9.1 KpuBas Tok-nmoreHiuan. KauecTBeHHBI M KONMYECTBEHHBIH aHaNIM3. YpaBHEHUE
NnpkoBuya. OcTaTOUYHBINA U MUTPALIMOHHBIN TOKH.

9.2. Cxema nonsporpapuyeckoil ycranoBku. [Ipsimas nonsiporpadusi. Meron n1o6aBok B
noJsiporpaduu.

9.3. Ammnepomerpuueckoe TutpoBanue. OcoOeHHOCTH U 00JacTh mpuMeHeHus. Onpene-
nenwue Fe(Il), Cr (VI).

Pa3nea 10. Konayxkromerpus

10.1. DnexTponpoBOAHOCTE U MOJABMXHOCTh MOHOB. BilnsiHKME cocTaBa pacTBOpa Ha BHJ
KPUBBIX MPU KOHIYKTOMETPUUECKOM THUTPOBAHUH (KOHIIEHTPAIMsI, TOCTOPOHHUE AJIEKTPOJIUTHI,
TeMIeparypa, CTelieHb HOHU3ALlUH).

10.2. IIpssMass KOHITYKTOMETPHS. Y CTAaHOBKHU JJIsI KOHAYKTOMETPUYECKHX OIPEIEICHUN.
VY nenbHas U KBUBAJIEHTHASI 3JIEKTPOIIPOBOAHOCTD.

10.3. KoHAYKTOMETPpUYECKOE TUTPOBAHUE HA HU3KOM, 3BYKOBOM M BBICOKOM 4YaCTOTax.
YcranoBku A usmepeHuit. Oco6eHHOCTH METO1a.

Paszpen 11. DekTpoJin3 U KyJIOHOMETPHUA

11.1. 3akonsl anekTponuza. 3akoH Papanes. [loTeHIMaNbBl Pa3IoKEHNS U NTEpEHATIPSIKE-
HUs. BeIxos 1o Toky.

11.2. DnexrporpaBuaMeTpruueckuil ananus. [Ipoueccel, IpoxoasiIre Ha aHOIE U KaTOJE.

11.3. Kynonomerpus. IloreHnmocratnyeckass M rajibBaHOCTATUYECKas KYJIOHOMETPHS.
Oco0eHHOCTH ¥ IPUMEHUMOCTh METO/1a aHAJIH3a.

Pasznen 12. Xpomatorpadguueckue MeTOAbl AaHAJIN3A

12.1. Teopernueckue OCHOBBI Xpomarorpaduueckux wmeronoB. Teopuss Maprtuna -
Cunmx. Kunernueckas teopus. Knaccugukanus meronoB xpomarorpaduu — ra3oBasi, ra30Ku/I-
KOCTHasi, OyMa)KHasi, TOHKOCJIOWHAsl, HOHOOOMEHHAs.
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12.2. OcHOBHBbIE y3I51bI IPUOOPOB ISl OMPEAETICHU KaYeCTBEHHOT'O U KOJMYECTBEHHOTO
COCTaBa BELIECTB U UX CMECEH.
12.3. NornoobmenHas xpomatorpadus. TUibl HOHOOOMEHHUKOB. KaTHOHUTBI, aHUOHHTHI,
am@onutel. CraTuueckasi, JMHaMUYecKasl U IOJIHAasl JuHaMHU4yeckas oObeMHble eMKkocTH. Ompe-
JICJIEHNE I1IE€JI0OYHO3EMENIBHBIX METAJIJIOB 110 METOAY 3aMEIIEHUs, CMECH YKCYCHOM KHCIIOTBHI U
arerata HaTpus.

5.3. Tembl 1 popMbl 3aHATHII CEMHHAPCKOTO THIA

Y4eOHBIH MIaHOM 10 TUCIHILIMHE IPEAYCMOTPEHBI Ja00paTOpHbIEC 3aHATHS

HaunmMeHoBanue pasena JTUCIUILTHHBI
(Momyst)

TpyaoéMKocTs, yac

OYHaA

3a04Has

OYHO-
3a049Hast

Paznen 2. [IpuMeHeHHMe 3akOHa NEWCTBUS MacC B
aHanuTryecko xumuu (tema: 2.1. CunbHble U cia-
Oble ANMEeKTPOIHTHI; Tema: 2.2. BydepHsie pacTBOpHI;
tema: 2.3. PaBHOBecue pactBOp-TB. (paza. PactBo-
pPUMOCTb U MPOU3BEACHHUE PACTBOPUMOCTH; TeMa:
2.4. AxtuBHOCTh. MIOHHas cuia).

Paznen 3. Merox KUCIOTHO-OCHOBHOT'O TUTPOBAHUS
(rema: 3.3. MHaukartopbl B METOAE KHUCIOTHO-
OCHOBHOI'O TUTPOBAHUS. TEOPETUUYECKUE OCHOBBI I10-
BEJICHUs] MHJIMKATOpoB. OrmnpezeneHue OCHOBaHUM,
KHCJIOT U COJIeH).

12

Paznen 4. Mertoabl OKHCIEHHUS-BOCCTAaHOBICHUS
(tema: 4.3. KpuBble THTpOBaHHS W BBHIOOp WHIHMKA-
TOPOB B PA3JIMYHBIX METOJaX. XpOMaTOMETpPHs, 1O-
JIOMETpHs], TIEPMAHIaHATOMETPUS, BaHALATOMETPHUS

u ap.).

Paznen 5. Meron ocaxaeHHs U KOMIUIEKCOOOpa3o-
Banus (5.2. Kommnekconomerpus. XenatooOpaso-
BaHue. KOMITJIEKCOHBI ¢ aMHHOIMOJIUKAPOOHOBBIMH
rpynnaMi. MHIUKAaTopsl B KOMIUIEKCOHOMETPUH.
OmnpeneneHne mMeT0YHO3EMETbHBIX METAIIIOB).

Paznen 7. Ontudeckue MeToapl aHanu3a (Tema: 7.2.
3akoH byrepa-JlamGepra-bepa. [IpuunHbl OTKIOHE-
HUN — UCTUHHBIE, XUMHYECKHE, UHCTPYMEHTAJIbHBIE.
Crextpsl norsorienusi. OCHOBHBIE Y3kl IPUOOPOB
JUISL U3y4€HHUs crieKTpa noriomenus. OnpeaeneHue
OKpAILIEHHBIX KOMIUIEKCOB )KeJIe3a, TUTAHA U Jp.).

Paznen 8. Ilorenunomerpus (tema: 8.3. YCcTaHOBKHU
JUISL TIOTEHIMOMETPUYECKUX omnpeneneHuil. Ilpsamas
NOTEHLIMOMETPUS, NMOTEHIIMOMETPUUECKOE THUTPOBA-
Hue. OrmnpeneneHne KHUCIOT IMPU COBMECTHOM IIpH-
CYTCTBHUN).

Paznen 9. Bonprammepomerpus (tema: 9.3. Amme-
poMmeTpuueckoe THUTpoBaHue. OcoOEHHOCTH U 00-
nacte npumerenuns. Onpenenenune Fe(ll), Cr (V1)).

Paznen 12. XpomaTorpadudeckne METOIbl aHAIIN3a
(tema: 12.3. MornooOmenHas xpomaTtorpadus. TUmsl
MOHOOOMEHHUKOB. KaTHOHUTHI, aHUOHUTHI, amM(Qo-
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TpyaoéMKocTs, yac
No Hanmenosanue pasaciia AMCUUIINHBI
(momyust) O4Has 3a049HAs OHIHO
3a049Hast
authl. Cratuueckasi, TMHaMHU4YecKas W IOJHas JIH-
HamMu4eckas o0beMHbIe eMKocTU. Onpe/enenue 1ie-
JIOYHO3EMEJIbHBIX METAJIJIOB 110 METOY 3aMEIIeHUs,
CMECH YKCYCHO# KHCJIOTHI U alleTata HaTpusi).
Hroro: 48 16 22
5.4 Jleraau3anms caMOCTOATEIbHOI PadoThI
TpyaoeMKocTh, yac
No (L IEROHEN PRSTEre Bun camocrosTenpHO paboThL i ’ OYHO-
JTUCTIATUTAHBI (MOIYIIST) OYHas 3a04HAas
3a049Has
Paznen 1. BBenenue B [ToaroroBka k onpocy
1 | ¥ype aHAITUTUYECKOMN 0 TeMe JIabopaTOPHO 2 8 6
XUMUHU paboThI U 3alIUTa OTYET-
HBIX MaTepuajoB
Paznen 2. Ilpumenenue [ToaroroBka k onpocy
3aKOHA JIEUCTBUS Macc 0 TeMe J1abopaTOPHBIX
5 | B AHAJTUTUYECKON XU- | paboT M 3aluTa OTYETHBIX 5 15 10
MHUHU MaTepuayoB, MOATOTOBKA
K TECTOBOMY
KOHTPOJIIO
Paznen 3. Meton kuc- [ToaroroBka k onpocy
3 | JIOTHO-OCHOBHOIO THT- 0 TeMe J1abopaTOPHOM 10 12 10
poBaHusA paboTHI U 3aIUTa OTYET-
HBIX MaTepuajoB
Paznen 4. Metoibt
4 | OKHCTCHUA- [ToaroroBka Kk TECTOBOMY 10 12 10
BOCCTaHOBJICHUS KOHTPOJIIO
Paznen 5. Meton oca- [ToaroroBka k onpocy
KIACHUS U KOMIUIEKCO- | TI0 TeMaM J1abopaToOpHBIX
5 o0Opa3oBaHUs paboT M 3aIKTa OTYETHBIX 4 12 10
MaTepHuayoB, MOArOTOBKA
K TECTOBOMY
KOHTPOJIIO
Paznen 6. Ob6mas xa- [TonroroBka k onpocy
pakTepucTuka pU3MKo- | O TeMe TabopaTopHOU
g | XMMIIECKHX METOZIOB paboTHI U 3aIIUTa OTYET- 5 4 6
aHajam3a HBIX MaTepHUasoB, MOJAro-
TOBKa K TECTOBOMY
KOHTPOJIIO
Paznen 7. Ontuueckue [TonroroBka k onmpocy
METO/Ibl aHAIN3a 0 TeMe JJabopaTOPHOM
7 paboTHI U 3alIUTa OTYET- 6 8 10
HBIX MaTepHUasoB, MOJAro-
TOBKa K TECTOBOMY
KOHTPOJIIO
8 Paznen 8. Ilorennuo- [ToaroroBka k ompocy 4 8 8
METpUs 10 TeMe JIA0OPaTOPHOM
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HaumenoBanue pasaena
JTUCTIATUTAHBI (MOIYIIST)

Bunx camocTosTebHOM paboTh

TpyaoeMKocCTh, yac

OoYHasA

3a049Has

OYHO-
3a049Has

paboTHI U 3alIUTa OTYET-
HBIX MaTE€PHAJIOB, MO0~
TOBKa K TECTOBOMY
KOHTPOJTIO

Pa3zngen 9. Bonesramie-
poMeTpus

[ToxroroBka k onpocy
0 TeMe J1abopaTopHOit
paboTHI U 3alTUTa OTYET-
HBIX MaTEPHUAJIOB, MO0~
TOBKa K TECTOBOMY
KOHTPOJTIO

18

10

10

Paznen 10. Konaykro-
METpUS

[ToaroroBka k onpocy
0 TeME J1a0OpaTOPHOIA
paboTHI U 3aIUTa OTYET-
HBIX MaTEPUAJIOB, TO/T0-
TOBKa K TECTOBOMY
KOHTPOJTIO

14

10

11

Paznen 11. Dnexrpo-
JU3 U KYJIOHOMETPHSI

[ToaroroBka k onpocy
0 TeME J1abOpaTOPHOI
paboTHI U 3aIUTa OTYET-
HBIX MaTEPUAJIOB, TOT0-
TOBKa K TECTOBOMY
KOHTPOJTIO

14

10

12

Paznen 12. Xpomaro-
rpaduueckre MeTO b
aHam3a

[ToaroroBka k onmpocy
10 TeMe J1abopaTOPHOA
paboTHI U 3aIUTa OTYET-
HBIX MaTepUajoB, MOJAr0-
TOBKAa K TECTOBOMY
KOHTPOJTIO

18

13

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

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

39,4

12,4

39,4

Hroro:

99,4

1554

1474

6. [lepevyeHb y4eOHO-METOIUYECKOT0 00ecTeYeHUsI M0 TUCIUIITIHHE
OcHoBHAasi M 10NIOJIHUTE/IbHAS JIUTEPATY

a

ABTOp, HanMCHOBaHHEC

T'ox n3ma-
HUS

ITpumeuanue

OcHoBHasi yueOHasl uTeparypa

Bepmmmnun, B. Y. AHanuTtnueckas Xumus : yadeOHUK 1Jid BY-
30B / B. U. Bepmmnun, U. B. Bnacosa, . A. Huxudoposa.
— 4-¢ m3n., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 428

c. — ISBN 978-5-8114-9166-7. — Texkct

Jlausp

AJIEKTPOHHO-OMOIMOTEYHAsT CUCTEMA.

: DIIEKTPOHHBIH //
URL:

https://e.lanbook.com/book/187750 — Pexxum nmocryma: Juist

ABTOPH3. MOJIb30BATEIICH.

2022

TTostHOTEKCTOBBIHM

JIOCTYI IPU BXOJE

110 JIOTUHY U Napo-
m0*
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https://e.lanbook.com/book/187750

2 | Ananutuyeckass XuMusl U (PU3NKO-XMMHUYECKHE METO/bI aHa-
mu3a : yaeonoe mocobue / I'. H. dynapesa, E. A. Aanudepos,
JI. A. berynosa, B. WU. Jlynape. — Hpkyrck : UIPHUTY, ToMHOTEKCTORLII
2018. — 196 c. — ISBN 978-5-8038-1315-6. — TekcT : 2018 JIOCTYT MPH BXOJIE
ANEKTPOHHBIN // JlaHb : 31eKTpOHHO-OUONIMOTEUHasl cucTeMa. 10 JIOTHHY U TIapo-
— URL: https://e.lanbook.com/book/216926 (nata obGparie- mo*
Hus: 28.02.2024). — Pexxum goctyna: st aBTOpH3. TOJIB30-
BaTeJICH.

JonosHuTeIbHASA yYeOHAas TUTEPATYyPa

3 | Bacunbes, B.I1. AHainTHueckas XuMUs: YICOHUK IS CTYJICH-
TOB BY30B, 00YYaIOIIUXCS 110 XUMHKO-TEXHOJIOT. CIICIIUATEHO-
ctam / B. I1. BacunbeB. - 3-¢ u3a., crep.: B 2 KH. - MocKBa:
Hpoda, 2003. - (Beiciiee o6pazoBanue). Ku. 1: Tutpumerpu-
YecKHe W TpaBUMeTpHuecKuii Metonasl ananmsa. - 2003. - 368
C.

2003 92 Hk3.

4 | Hurouu, U.K. Kypc ananmuruueckoit xumuu [Tekct]: yueo-
nuk / ML.K. HutoBuu. - 10-e usa., crep. - Cankr-IletepOypr; | 2009 100 3k3.
Mocksa; Kpacnonap: Jlans, 2009. - 496 c.

5 | Antonenko, E.JO. MucTpymeHTanbHbIe METOABI aHanmu3a (OI-
THYECKHE U djIeKTpoxumuueckue) [Tekct]: yueOHOe mocodue /
E. 1O. Anronenko, b. H. Jlpukep, A. C. Muxanes; [peu.: I'. I1.
AnaponnnkoBa, H. Croxko]; Muno6puayku Poccum, Ypain.
roc. JecotexH. yH-T. - ExarepunOypr: YI'JITY, 2011. - 98 c. :
wi. - bubmmorp.: ¢. 95. - ISBN 978-5-94984-359-8

2011 52 9K3.

6 | Artronenko, E.}JO. AHamuTndeckas XUMUs: KypcC JICKIUH, Jia-
0OOpaTOPHO-TIPAKTHYECKUX 3aHATHH U KOHTPOJILHBIX MEPOIIPHU-
aruii / E. FO. Antonenko, b. H. [lpukep; Ypaun. roc. necorexn. | 2013 39 ak3.
yH-T. - ExarepunOypr: YIJITY, 2013. - 108 c.: un. - buob-
muorp.: c. 107. - ISBN 978-5-94984-449-6

*- Ipe’k/ie YeM IMPONTH M0 CChUIKE, HEOOX0IUMO BOUTH B CUCTEMY

DOYHKIIUOHUPOBAHUE AJIEKTPOHHOU MH(OOPMAIMOHHO-00pa30BaTEIHLHOM CpeIbl 00ecTeun-
BAETCSl COOTBETCTBYIOIIMMU CPEICTBAMH HHPOPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTHI.

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBI
Kaxnapiii oOyvaromuiics oGecrieueH JOCTYIOM K 3JIEKTPOHHOW OMONIMOTEUHOUN cucteme
YITY (http://lib.usfeu.ru/), 3bC Uznatensctra Jlans http://e.lanbook.com/, DbC YHuusepcurer-
ckas oubnmoteka omnmaita http://biblioclub.ru/, comxepkamux u3gaHus IO OCHOBHBIM H3y4aeMbIM
JTUCITUTLIIMHAM U C(POPMUPOBAHHBIX 110 COTIACOBAHUIO C IPABOOOIAAATEIIMHU YyUeOHOU U yueOHO-
METOINICCKON JTUTePaTyPHI.

CnpaBoyHbie 1 HHPOPMAIHOHHbIE CHCTEMBI
1. CnpaBouHo-nipaBoBas cucrema «Koncynbrant ITnrocy.
2. UudopmanmonHo-npaBoBoii moptai ["apant. Pexxum goctyma: http://www.garant.ru/
3. baza nannbix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccuonanbubie 6a3b1 JAHHBIX
1. UudopmanimoHHbIE CUCTEMBI, OaHKU TAaHHBIX B 00JIACTH OXpaHbl OKPYKaOIIEH CpeIbl
U TIPUPOJIOTIONB30BaHuUs — PesxxuM noctymna: http:/MUHOPUPOABIPO.pd
2. Undpopmanmonnas  cucrema «TEXHOPMATHB». — Pexum  moctyma:
https://www.technormativ.ru/;
3. Hayunas snektponnas 6ubianoteka elibrary. — Pesxxum mocryma: http://elibrary.ru/ .
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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/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/
https://www.scopus.com/
http://минприродыро.рф/
https://www.technormativ.ru/
http://elibrary.ru/

4. TIporpammsl uist skosioroB ECOReport. — Pexxum noctyma: http://ecoreport.ru/;
5. Uadopmannonnsie cucreMbl «buopasnoobpasue Poccum». — Pexum gocryma:
http://www.zin.ru/BioDiv/;

7. ®OH/ OLIEHOYHBIX CPEJCTB VISl IPOBeeHUsI POMEKYTOYHOM aTTeCTAIUN
00yYaUIUXcsl Mo JUCIHUTIIMHE

7.1. IlepeyeHb KOMIETEHUIMA ¢ yKa3aHHMeM 3TAanoB uX (GopMHpoOBaHHs B Mpolecce 0CBOe-
HHsI 00pa30BaTe/IbLHOI NPOrPaMMblI

PopMHpyeMble KOMIIETEHIUU Bun u opma koHTpOIIS

OIIK-1 cnocoOHOCTh W3y4aTb, aHAIU3UPOBATh, HUC- | [IpOMEKYTOYHBIH KOHTPOJIbL: KOH-
MOJIb30BaTh MEXAHU3Mbl XUMUYECKUX PEAKIUH, MPO- | TPOIBHBIC BOMPOCHI K 3a4€Ty, YK3aMCHY
HCXOOAIINX B TEXHOJOTMYECKHUX IIpoleccax U OKpy- Texkymmii KOHTPOJb: ONPOC IO TEME
JKAIOLIEM MUPE, OCHOBBIBAsICH HA 3HAHUSAX O CTPOCHMH | TA0OPATOPHOH pPaboThl M 3aIlMTa OT-
BEIIIECTBA, MPUPOAEC XUMHUYECKOW CBSI3M M CBOMCTBax | YCTHBIX MAaTCPUAIOB, TCCTUPOBAHME
PA3JMYHBIX KJIACCOB XMMHWYECKHAX JJIEMEHTOB, COCIU-
HEHUM, BEILIECTB U MAaTEpPUAJIOB

7.2. Onucanue noka3sareJsieil 1 KpUTepHeB OLIEHMBAHUS KOMIeTEeHIHii
Ha Pa3JIUYHbIX 3TANaX UX (POPMHUPOBAHMS, ONTMCAHUE HIKAJ OLCHUBAHUSA

K cpaue sk3ameHa JlonmyckaeTcs CTYAEHT, BBIIOJHUBILUI BCe 1a0opaTopHble padOThl U
3aIUTUBLINM I10 HUM IIPEICTABICHHBIC OTYETHI.

Kpurepun oneHMBaHUsI YCTHOIO OTBETa HAa KOHTPOJbHBIC BONPOCHI JK3aMeHa
(MpoMeKyTOYHBIH KOHTPOJIb (hopmupoBanus komnerenuun OIK-1).

OmMIUYHO — JJaH TOJIHBIN, Pa3BEPHYTHIN OTBET HA MOCTABJICHHBIN BOIIPOC, [I0KAa3aHa COBO-
KYIHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, 0Ka3aTEIbHO PACKPHITHl OCHOBHBIE TIOJIOKEHUS Te-
MBI; B OTBETE MPOCIECKUBACTCS YETKAs CTPYKTYpPA, JIOTHYECKas IOCIEA0BATEIBHOCTD, OTpaXKaro-
11asi CyIIHOCTh PAacKpbIBAEMbIX MOHATHUI, TEOpUH, siBJIeHUNH. 3HaHUEe 00 00BEKTE AEMOHCTPUPY-
eTcs Ha (poHe MOHUMAHHUS €ro B CUCTEME JaHHON HayKu U MEXIUCHMIIMHAPHBIX cBs3ei. OTBeT
U3JI0KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HayKH, IIOKa3aHa CIIOCOOHOCTb OBICTPO pearupo-
BaTh Ha YTOUYHSIOLIME BOIIPOCHI;

Xopouio — J1aH TIOJHBIA, Pa3BEPHYTHIM OTBET HA IOCTABICHHBIN BOIPOC, TOKA3aHO yMe-
HUE BBIJCIIUTH CYLIECTBEHHBIC U HECYILECTBEHHBIC MPU3HAKU, IPUYUHHO-CIICICTBEHHBIE CBS3H.
OTBeT 4eTKO CTPYKTYpUPOBaH, JOTUYEH, U3JIOKEH B TepMHMHAX Hayku. OJHAKO JONYLIEHbI He-
3HAYUTEJbHbIE OIIMOKH WIIM HEOUYEThI, UCTIpaBIE€HHbIE 0aKaIaBpOM C MOMOIIBIO «HABOJISIIMX)
BOITPOCOB;

Y00871emeopumenbHo — 1aH HETIOJIHBIA OTBET, JIOTHKA U MOCIIEI0BaTEIbHOCTDh H3JI0KEHHS
UMEIOT CYLIECTBEHHbIE HapylieHus. JlonyiieHsl rpyobie OMUOKU MPH ONpPEIEIeHUH CYIIHOCTH
PacKpBhIBAEMBIX MOHATUMN, TEOPUH, SBICHHUN, BCIEICTBUE HEMOHMMAaHUs OakajlaBpoOM HX CyIle-
CTBEHHBIX U HECYILIECTBEHHBIX IPHU3HAKOB M CBsA3€H. B OTBETE OTCYTCTBYIOT BBIBOJBI. Y MEHUE
PacKpBITh KOHKPETHBIE MPOsBIEHUsT 0000IIEHHBIX 3HAHUN He TMokazaHo. PedeBoe odopmieHune
TpeOyeT MonpaBoK, KOPPEKLIUH;

Hey0061emseopumenbHo CTYJeHT IEMOHCTPUPYET HEe3HAHHE TEOPETUUYECKUX OCHOB Ipe/l-
MeTa, He yMEET JeNaTh apIr'yMEHTUPOBAHHBIE BBIBOJIBI U IPUBOJNTH IPUMEPSHI, IOKA3bIBAET CJIA-
60e BIIaJiIeHHe MOHOJIOTHYECKOH peyublo, HEe BIIaJieeT TEPMUHOIOTHEN, IPOSIBIIIET OTCYTCTBHE JIO-
TUYHOCTH U TOCJIEI0BaTeIbHOCTH U3JI0KEHUS, JIeJIaeT OMIMOKH, KOTOPhle HE MOXKET HCIPABUTh,
Jlake IIPU KOPPEKLUH NPENOJaBaTENIEM, OTKa3bIBAETCS OTBEYATh HA 3aHATHH.

Kpurtepun oneHnBaHMs YCTHOIO OTBETA HA KOHTPOJIbHBbIE BONPOCHI 3a4eTa (Mpo-
MEKYTOUYHBIH KOHTPOJIb (popMupoBanus kommerenuuu OITK-1).

K cnaue 3auera momyckaroTcs CTYIEHTHI, BBIITOJHUBIINE BCe J1a0OpaToOpHbIe paboThI, U
OTBETHBILIME HA TECTOBBIC 3aJaHUSI.
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OneHky «3a4T€HO» MO0JIydaeT CTYAEHT (IPaBUJIbHO OTBETUBLINM He MeHee, ueM Ha 50%
BOIIPOCOB 3ayeTa.

Kpurepumn oneHuBaHMs YCTHOIO OTBETA HA BOIPOCHI 0 TeMe JadopaTopHOM pado-

ThI U 3aIIUTA OTYETHBIX MATEPHAJIOB (TeKYIIH KOHTPOIb (GOPMHUPOBAHHUS KOMIETEHIUH
OIIK-1):

omauyHo: padoTa BBIIIOJHEHA B CPOK; OPOPMIICHHE U COAEp)KaTeNIbHAS YacTh OT4eTa 00-
pasioBbIe; padoTa BBHIIOJHEHA CaMOCTOSATENBHO; TPUCYTCTBYIOT COOCTBEHHBIC 000OIIEHMS, 3a-
KITFOYEHUS ¥ BBIBOJIbI. OOyUaronmuiicss MpaBIWJIbHO OTBETHJI HA BCE BOMPOCHI MPH Caye KOJUIO-
KBHYMa U 3aIlIUTE OTYETA.

Xopowio: paboTa BHITNIOIHEHA B CPOK; B O(POPMIICHUN OTUYETA U €T0 COJAEPKATEIbHON YacTH
HET TpyOBIX OMIMOOK; paboTa BBINMOJIHEHA CAMOCTOATEIBLHO; PUCYTCTBYIOT COOCTBEHHBIE 0000-
HICHUSI, 3aKITI0YCHUS ¥ BBIBOABI. OOyJaromuiics mpy c/laye KOJUIOKBUYMa M 3alllUTe OTYeTa mpa-
BUJIBHO OTBETHJI HAa BCE BOIIPOCHI C TOMOIIIBIO MIPETIOIaBaTEelIs.

yoosiemgeopumenvrHo: PadOTa BBINIOIHEHA ¢ HapylieHHeM rpaduka; B oGopmIIeHUH, CO-
JIepKaTEIbHON YacTU OTYETa €CTh HEIOCTAaTKH; paboTa BBITOJHEHA CAMOCTOSTEIBHO, MPHUCYT-
CTBYIOT COOCTBEHHBIE 00001meHus. O0yJaromuiics Mpu cade KOJUIOKBUYMa M 3allUTE OT4YeTa
OTBETHUJI HE Ha BCE BOIIPOCHI.

HeyodogiemsopumenvbHo: OPOPMIICHHE OTYeTa HE COOTBETCTBYET TPEOOBAHHSIM; OTCYT-
CTBYIOT WJIH CJI€JaHbl HEMPABUIbHBIE BBIBOJBI U 00001eHus. OOyuaromuiicss He OTBETHII Ha BO-
MIPOCHI KOJUIOKBHYMA M HE CMOT 3all[UTHTh OTYET.

Kpurepun oueHnBaHusl BbINOJHEHHUS 32IaHUI B TecTOBOI (popme (TeKyLIMH KOH-
TpoJb popmupoBanus kommnerenmuii OIK-1).

[To utoram BBINOTHEHHUSI TECTOBBIX 3aJaHHUI OIEHKA MPOU3BOAMUTCS IO UYETHIPEXOalIb-
HoM 1mikane. [Ipu nmpaBUIBHBIX OTBETAX Ha:

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3amaHuii — OLIEHKA «XOPOULON»,

51-70% 3amgaHuit — OLEHKA «Y0081emMEOPUMETILHON,

MmeHee 51% - olLleHKa «Hey0061emeopumenbHo ».

7.3. TunoBble KOHTPOJIbHbIE 32IaHUA HJIN HHbIEe MaTepHaJibl, He0OX0AUMBIE /ISl OLIEHKHU
3HAHM, YMEHU, HABBIKOB H (MJIM) ONBITA AEATEIbHOCTH, XapaKTePU3YyIOLIMX 3TAIbI
(popMHpOBaHUSI KOMIIETCHIIUI B po1ecce 0CBOCHNUS 00pa30BaTeIbHOI NPOrPaMMblI

KoHTpoJsbHbBIe BONPOCHI K 324eTy (IIPOMEKYTOYHBINH KOHTPOJIb)

1. Ilpu kakoi KOHIIEHTpAlMHU THAPOKCHIA aMMOHUS pacTBOp auccounrpoBan Ha 50 %? Paccun-
taTh Benuuuny pH pactBopa. PK=4,75

2. BBucauTh aKTHBHOCTH MOHOB Mein 1 xJiopa B 0,02 H pacTBOpe XJIOpUIa METU, CoAepKaIieM
0,02 Mo HUTpaTa Kausl.

3. Paccumnrars pacTBOpHUMOCTH (hocdara CBHHIIA B T/J1 M HAWTH KOHIIEHTpalu noHoB cBuHIia (1)
U GochaT-nOHOB B HACHIILIEHHOM PacTBOpE. I1P=1,5*%10%

4. Yemy paBeH D TeTpabopara HaTPUs B PEaKIIUH:

Na,B4O7 ++ H,SO4+ 5H,0 = Na, SO4+ 4H3BO;

5. Paccuutars HopMmanbHOCTh 0,2 M pacTBopa AlCI3

6. Kakoit oovem 0,10001 pactBopa HCI noiiner na tutposanue 20,00 miu 0,05000 1 pactBOpa
Na,COs

7. BpiOpaTh MHIUKATOP MO CKaYKy TUTPOBAHUS U 110 BeanuuHe pH pacTtBopa B 3.T. JUIs TUTPOBa-
Hus 0,1000n pactBopa NH,OH (pK=4.75) 0.1000 1 pactBopom HSO4

8. Paccunrats npouentHoe coaepkanue Na;CO3z B TeXHHUECKOM 00pase, eclii Ha TUTPOBaHUE
Hasecku 0,3000 r uzpacxogoBano 24,00 ma 0,2000 H pacTBOpa CEpHOU KHUCIOTHI.
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9. Uemy paBeH I-dPKBauBaJIeHT OMXpoMaTa Kallis B PEaKIi BOCCTAHOBIICHUS €T0 10 HOHOB
TPEXBaJICHTHOT'O Xpoma?

10. Beiopats O.-B. MHaukarop mo BeIWdYrHE MOTSHIIMANIA paCTBOPA B 3.T. U TI0 CKaYKy TUTPOBa-
Hus 11 TutpoBanus 0,1000n aurpurta HaTpus 0,1000H cTangapTHBEIM pacTBOpOM OpomaTa
kamus. E°(BrOs/Br)=1.45B; E°(NO3/ NO,)=0.94B
a) E%,¢=0.76B; 6)E";,¢=1.30 B; B) E%1¢=1.50 B; r) E%,s=1.87 B.

12. Paccuntarh HaBeCKy IIaBeJIEBOI KUCIOTHI, KOTOPYIO CIEIYET B3STh B MEPHYIO KOJIOY €MKO-
cteto 500,00 mur,uyToOBI Ha TUTpOBaHuUe 25,00 M1 pacTBopa u3pacxomosars 30,25 mir pacTBopa
nepMaHraHara Kanus, Tutp koroporo paset 0,01580 r/mn. M.m H2C,04 * 2H,0 = 126.

KoHTpoJibHBIE BONIPOCHI K IK3aMeHY (IPOMEKYTOYHbIH KOHTPOJIb)
«Ananutnueckas xumus 1 @XMA».

1. Pacuets! Benmuumnbl pH 1151 ciaObIX KUCIOT U OCHOBaHWH. Pacuers Benmmuuasl pH amist
CUJIBHBIX KMCJIOT U OCHOBaHUM.

2. Bydepnsie pactBopbl. CBoiicTBa OydepHbIx pacTBopoB. Pacuer Benmuunsl pH mist Oy-
(epHBIX CHUCTEM.

3. PacTtBOpuMOCTh U mpou3BegeHUe pacTBopuMocTtu. [IponsBenenre akTuBHocTH. Bius-
HUE pa3jIMyHbIX (PAaKTOPOB Ha PACTBOPHUMOCTH OCaJKOB. OIHOTUIIHBIE U PA3HOTHUIIHBIE OCAJKU.
Pacuetsl pacTBOPUMOCTH 110 BEIMYMHE NPOU3BEICHUS pACTBOPUMOCTH U HA00OPOT.

4. AktuBHOCTb. MOHHas cuia. BausHue HOHHOM CHIIb HA AKTUBHOCTD HOHOB. Y paBHEHHUE
Jebas-T"rokkens.

5. Onpenenenne KUCIIOT, OCHOBAHUS M TMAPOIU3YIOHIMXCs coyiell. CKauku TUTPOBAHUS.

6. Pacuers BenmmunHbl pH B KBUBaJIEHTHOH TOuke. BHIOOp MHAMKATOPOB ISl pa3imy-
HBIX CJIy4aeB TUTPOBAHUS.

7. VHpukatopbl B METOJ€ KUCIOTHO-OCHOBHOI'O TUTPOBAHUS. TEOPETUUECKUE OCHOBBI
NOBEICHNS MHAUKATOPOB. OnpeeieHne OCHOBaHM, KMCIIOT U COJIEN

8. OKHCITUTENIEHO-BOCCTAHOBUTEIBHBINA MTOTCHIIMAN. Y paBHeHHe HepHcra., BiustHue pas-
JUYHBIX (PAKTOPOB HA pPeabHbIN MOTEHIHAT CUCTEMBI.

9. KoncraHTa paBHOBECHS] OKHCIUTEIHHO-BOCCTAHOBUTENLHBIX peakuuid. Biusanue pas-
JUYHBIX (DAaKTOPOB Ha CKOPOCTh OKUCIIUTEIBbHO-BOCCTAHOBHUTENBHBIX pPEaKLUil. ABTOKaTalIM3.
ConpsikeHHbIE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.

10. KpuBble TUTpOBaHUS U BBHIOOP MHJMKATOPOB B Pa3lMYHBIX METO/AaX. XpOMaTOMET-
pus, logoMeTpus, IepMaHraHaTOMETPHS], BAHAJATOMETPHS U JIp.

11. Busyanuszanust HHGOPMALUU C MOMOULIbIO CPEJCTB MOJArOTOBKM Mpe3eHTalni, KOH-
CTPYKTOPOB 3JIEKTPOHHBIX Y4EOHBIX MOCOOUH.

12. AprenTo- u Mepkypumerpus. Kpusbie TutpoBanus. AncopOuus u okkimosus. M3o-
Mophuszm. UHauKaTOpHI.

13. Kommuiekconomerpusi. XenarooOpazoBaHue. KOMIUIEKCOHBI C aMUHOIOJINKAapOOHO-
BbIMH rpynnamu. Cepo- u docdopcoaepxkamie KoMriaekcoHbl. CocTaB U CTPYKTypa KOMILIEK-
coB. IHauKaTophl B KOMIIEKCOHOMETpHUH. OIpeneneHne HIEI0YH03EMEIbHBIX METAIUIOB.

14. OcoGennoctu u obnactu npumeHeHHs. Bbibop MeTona aHanu3a ¢ y4eToM KOHLEH-
TpaLUU ONpeesieMbIX KOMIOHEHTOB, HAJIMUUS CPEACTB U3MEPEHUs, KBATM(UKALIUH ITepcoHaa,
MPOJOKUTEILHOCTH IPOBEACHUSI aHATH3a.

15. OcHoBHbIE (PU3MKO-XMMUYECKHE METOJAbI aHajlu3a: ONTHYECKUE, DIEKTPOXUMHUYE-
ckue, xpomarorpaduueckue. Knaccuduxarus u 061acTh TpuMEHEHHUS.

16. OcobGeHHOCTH UCTIONB30BaHU MTPH MTPOBEACHUU (PU3UKO-XMMHUYECKOTO aHaJIHM3a.

17. CnekTp 3/IeKTPOMAarHUTHOTO M3JIy4eHUs. BiusHue IIMHBI BOJHBI Ha 3JIEKTPOHHBIE,
KoJsiebaTenbHbIe U BpallaTelbHbIe EPEXOIbl.

18. 3akon byrepa-JlamOGepra-bepa. [lpuunHbl OTKIIOHEHUH — MCTHHHBIC, XUMUYECKHE,
UHCTpyMeHTaJbHbIe. CrekTphl nornomeHust. OCHOBHBIE y3JIbl IPUOOPOB Il U3YUYEHHUS CIIEKTPa
nornouieHus. OnpenencHue OKpaIIeHHbIX KOMIUIEKCOB XKeJle3a, TATaHa ! Jp.
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19. Hedenomerpuueckuit 1 TypOuAMMETpUYECKHI METObI aHaIu3a. Y paBHeHue Pases.
OO6nacTh NPUMEHEHUS U U3MEPUTEIIbHbBIE TPHOOPHI.

20. DnexTpoaHblii noTeHIMal. Y paBHeHue Hepuera.

21. DnekTpobl CpaBHEHUS — KaJIOMEJbHBIH, XopcepeOpsaHblid. UHAMKATOpHBIE 3IEKTPO-
JIbl — MeTajutnueckue u MemOpanHble. CTEKIISTHHBIN AJIEKTPO, IEKTPO] C )KUIKUMH, TBEPABIMU
Y ra304yBCTBUTEIILHBIMU MEMOpaHaMH.

22. YCTaHOBKM U1 TOTCHIMOMETPHUYECKUX ompeneneHuil. Ilpsmas moreHummomeTpus,
HOTEHIIMOMETpUUEcKoe TUTpoBaHue. OnpeaeneHue KUcioT IpU COBMECTHOM MPUCYTCTBUU

23. KpuBas Tok-moreHnuan. KauecTBeHHBI M KOJMYECTBEHHBIN aHanu3. YpaBHEHHUE
NnpkoBrya. OCcTaTOYHBINA U MUTPALIMOHHBIN TOKH.

24. Cxema nomsiporpadudeckoii yctanoBku. [Ipsamas nomsiporpadus. Merox 1o6aBok B
nossiporpadumu.

25. Ammepomerpuueckoe TuTpoBanue. OcobeHHOCTH U obnacTs npuMeHenus. Omnpene-
nenue Fe(Il), Cr (VI).

26. DIeKTpONpPOBOAHOCTD M IMOJBWXHOCTh MOHOB. BiHsiHME cocTaBa pacTBOpa Ha BUJ
KPHUBBIX NPH KOHAYKTOMETPUYECKOM TUTPOBAHUM (KOHLIEHTpAlLUs, IOCTOPOHHHUE JIEKTPOJIMTHI,
TEMIIEpATypa, CTETIEHb HOHU3ALUH ).

27. IlpsiMas KOHAYKTOMETpUs. YCTaHOBKM JJIi KOHJIYKTOMETPHUECKUX OIpe/ieeHuH.
VY nenbHas U SKBUBAJICHTHASI 3JIE€KTPOIPOBOAHOCTD.

28. KonaykToMeTpuyeckoe TUTPOBAaHME HA HM3KOW, 3BYKOBOH M BBICOKOM dYacToTax.
VYcranoBku ais uaMeperuit. Oco0eHHOCTH METOo1a.

29. 3akoHbl 3nekTponu3a. 3akoH Papanes. [loreHnuanel pa3noxeHus U MepeHarpsiKe-
HUsl. Bexon o Toky.

30. DnekTporpaBuaMeTpudeckuii ananu3. [Iporeccsl, Mpoxosmue Ha aHOAE U KaToe.

31. Kynonomerpus. IloTeHnmocraThueckass M TalbBaHOCTAaTHYECKas KyJIOHOMETPHSL.
Oco6eHHOCTH ¥ IPUMEHUMOCTh METO/1a aHAJIM3a.

32. TeopeTnueckre OCHOBHI XpoMaTorpadudeckux MetonoB. Teopust Maptuna - CHHIUK.
Kunernueckas teopus. Knmaccudukanus MeTogoB xpomarorpaguu — ra3opasi, ra3oKuaKoCTHAs,
OyMaxcHasi, TOHKOCJIOI{Has, HOHOOOMEHHa.

33. OcHOBHbIE Y35Ibl MPUOOPOB ISl ONPEAETICHUS KaYeCTBEHHOTO0 U KOJIMYECTBEHHOTO
COCTaBa BEUIECTB M X CMECEH.

34. NonoobmenHas xpomarorpadus. Tunsl HOHOOOMEHHUKOB. KaTHOHUTBI, aHMOHUTHI,
am¢onutel. CTaTuueckasi, AMHAMUYECKasi U MOJIHAs AUHaMHU4YecKas oObeMHble eMKocTu. Orpe-
JIEJIEHNE ILEJIOYHO3EMENIBHBIX METAJIJIOB M0 METOAY 3aMEIEHHUs], CMECH YKCYCHOM KHCJIOTBHI U
areraTra HaTpHUs.

@®parMeHT TeCTOBbIX 3aJaHUH (TEKYIMA KOHTPOJIb)

1. Ot kaKuX U3 MepeUUCICHHBIX (PAKTOPOB 3aBUCUT KOI(DPHUIIMEHT aKTUBHOCTH?

1. Or pa3mepa uoHa;

2. OT KOHIIEHTPAIIUU PACTBOPA;

3. OT KOHCTaHTHI PABHOBECHS;

4. OT Tuma peakium.
2. Kak BiasieT 0JTHOMMEHHBIN HOH Ha paCTBOPUMOCTB Ocajika?

1. VYBenunuusaer;

2. YMeHbIIaeT;

3. He Bnuser;

4. U3menser.
3. Beruucnuts pH 0,01 M pacTBOpa ruIpoKcHaa HaTpUst

1. 2
2. 4;
3. 8§
4, 12.
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4. Jlns onpeneneHus CoAepKaHus STHIIOBOTO CIIUpTa B KpoBU MpoOy Maccoil 1,0 T moakucnumm
a30THOH kucinoTor u nqobdasmiu 25,00 mut 0,02 H pacTBOpa Ouxpomarta Kainus (3TaHOJ OKUCITHIICS
JI0 YKCYCHOM KHUCIIOTHI). MI30BITOK OMXpoMarta Kaius OTTUTPOBAIIN HOJTOMETPHUYECKH, 3aTPATUB
22,25 mi 0,02 1 THOCYNIBGaTa HATPHS. BRIUUCINTH KOHIIEHTPAITMIO 3TaHOJIA B KPOBH (MI/1):

1. 0,633;

2.0,317,

3. 0,160;

4.1,26.
5. Kaxk Biuser 3apsa1 noHa Ha K03 (HUITUEHT aKTUBHOCTH?

1. U3menser;

2. He Bnuser;

3. YBemnyusBaer;

4. YMeHbIIaeT.
6. Uto sBisercs kputepueM odoparumoct OBP?

1. PeanbHbIi TOTEHIMATI CHCTEMBI,

2. xoHcTaHTa paBHOBecus OBP;

3. Pa3HOCTh NOTEHIIMAJIOB IBYX CUCTEM PEAarupyroLIuX BELIECTB,;

4. OTHOILIEHNE KOHIICHTPAIMI pearupyouux BemecTs.
7. Paccuntath pH B MOMEHT 3KBUBajIeHTHOCTHU B x0j¢€ TuTpoBanus 0,10 M pactBopa kapboHara
narpus 0,10 M pactBopoM cosstHoi KUCTOTHI (PKH,c05=6,35).

1. 3,675;

2. 6,350;

3.9,675;

4.10,675.
8. Uto Takoe MoHHas cuiia?

1. OT0 cuna Ban-nep-Baannca,

2. 9t0 pabora Mex(]pa3zHOTO MPOTUBOICUCTBUS,

3. OT0 cuiia 3eKTpOCTaTUHIECKOIO OTTAIKUBAHNUSA;

4. D10 cuia, 1elcTByOMast Ha 000JI0YKH MPOTUBOIIOJIOKHO 3apsHKEHHBIX HOHOB.
9. Kakyro Maccy nepmaHrasnata Kanusi HaJo B3sATh 1 npurorosieHus 500,00 mit pactBopa ¢
tutpoM 1o xeneszy 0,005432 r/mn?

1.0,75;

2.1,50;

3. 2,25;

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

1. 560;

2. 880;

3.1120;

4.1680.

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

YeM 00ycCiI0BIEHO HECOOII0IEHE OCHOBHOT'O 3aKOHA CBETOIOTJIOMIECHUS ?

Kak ocyiecTBisiercs MOHOXpOMaTH3alus cBeTa B POTOKOIOpUMETpax?

Yrto Takoe onTHU4ecKasi IIOTHOCTh?

Yem o0yciioBiIeHa OKpacka pacCTBOPOB B BUAMMOM 00IaCTH CIIEKTpa U3TydeHUs?

KakoBo coOoTHOIIEHHE MEXKIY pPa3MEepOM YaCTHI[ TUCIEPCHOM (a3bl U ATUHON BOJHBI B
He(demoMeTpruIecKoM aHanmze?

s E
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6. IIpoby crounoit Bomel 10,00 M comepkameii AsO4>, pasGaBuin B MEpHOH KoI6e Ha
250,00 mn. K anukBotHOM "actu pactBopa 5,00 mur mpubasuim 3,00 M1 pacTBOpa peak-
TUBa U pazbaBwim B MepHOU konbe Ha 100,00 mut. [Tocrme KoIOpuUMETpUpPOBaHUS TONY-
YEHHOT'0 PacTBOpa ONPEACIUIIA COJACpKaHUE AsO,%, paBHoe 0,022 wmr/m. Paccuumraiite
COJIep’KaHUE MBIIIbSIKA B CTOYHOM BOJIE (B MI/J).

7.4. CooTBeTCcTBHE 0ANJIBHOM HIKAJIbI OLICHOK M YPOBHeH cGOpPMHPOBAHHBIX KOMIIETECHIUI

Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUIUH

OrneHka

ITosicHeHus

Bricokuii

OTJIMYHO

Teoperndeckoe conep)kaHHE Kypca OCBOCHO IIOJI-
HOCTBIO, BCE IMPEIyCMOTPEHHbIE MPOrpaMMON OO0y4eHHUs
y4eOHBIC 3a/JTaHNS BHIIIOJTHEHBI.

OOyyatomuiicss ~ I€MOHCTPUPYET  CIIOCOOHOCTH
IPUMEHATh B NMPOQECCHOHATBHON AEATENTbHOCTH XHUMH-
YCCKUC U MHCTPYMCHTAJIIbHBIC MCTOJbI aHaJIn3a JJIs1 KOH-
TPOJISi KaYECTBEHHOTO M KOJHMYECTBEHHOTO COCTaBa Be-
IIECTB, CIIOCOOEH CaMOCTOSITEIBHO OCYILECTBIISTh aHATIN3
MHOTOKOMIIOHEHTHBIX CHCTEM, IPOBOJHUTH TEOPETHYE-
CKHEC U OKCIICPUMCHTAJILHBIC UCCIICIOBAHUS.

baz3oBrlit

XOPpOIIO

Teoperuueckoe copep)kaHue Kypca OCBOEHO IO0JI-
HOCTBIO, BCE IMPEIyCMOTPEHHBIE MPOrpaMMOi OO0y4YeHHUs
yueOHbIe 3a/laHUs BBINOJIHEHBI C HE3HAYUTEIbHBIMH 3a-
MEYaHUSIMH.

OOyuarouuiics CcrocoOeH NPUHUMATh Y4dacTHE B
XUMHUYECKHX U MHCTPYMEHTAIbHBIX METO/Ibl aHAJIN3a IpU
KOHTpPOJIE Ka4€CTBEHHOI'O M KOJIMYECTBEHHOI'O COCTaBa
BEIIECTB, OCYIIECTBIATh aHaIN3 MHOTOKOMIIOHEHTHBIX
CUCTEM, NMPOBOJIUTH TEOPETHUUECKHE M DKCIEPUMEHTAJIb-
HBIE UCCIIEeI0OBaHUS, UCIOIb30BaTh MOJYyUEHHbIE 3HAHUS U
yYMEHUs B IPo(ecCHOHANBHOMN e TeTbHOCTH.

[Toporossiii

YIIOBJIETBOPH-
TEJIBHO

Teoperndeckoe conepkaHHe Kypca OCBOCHO Ya-
CTHUYHO, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoin
0o0y4ueHHsI yUeOHBIX 33JJaHUI BHITTOJIHEHO, B HUX UMEIOTCS
OLIMOKH.

OOyyaromuiicss MOXET MOJA PYKOBOJICTBOM IPOBO-
JUTh aHAJIN3 MHOTOKOMIIOHEHTHBIX CHUCTEM, 3HACT XMMHU-
YeCKHe U MHCTPYMEHTAIBHBIC METOABI aHAIHM3a I KOH-
TPOJIE Ka4eCTBEHHOTO M KOJIMYECTBEHHOI'O COCTaBa Be-
ITIECTB.

Huskuit

HCYOOBJICTBO-
PUATCIBEHO

TeopeTnueckoe coaepkaHue Kypca HE OCBOEHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoOil 00ydeHHs
yueOHBIX 3aJaHUi TUOO HE BBIMOJHEHBI, TUOO0 COJepKaT
rpyOBIe OIMOKHU; MOTOJHUTEIbHAS CAMOCTOSITENIbHAS pa-
00Ta HaJ MaTepualoM He MpuBeia K KaKoMy-IH0O 3Ha-
YUTETHLHOMY TOBBIIIEHHWIO Ka4yeCcTBa BBHITIOJIHEHHS Y4eO-
HBIX 3aJIaHUM.

OO0yuaromuiicss HE BIAJEeT XUMUYCCKUMH W WH-
CTPYMEHTAJIbHBIMUA METOJIaMH aHaJIn3a JJIs1 KOHTPOJS Ka-
YECTBEHHOI'O0 M KOJIMYECTBEHHOI'O0 COCTABAa BEILIECTB, HE
CIOCOOCH CaMOCTOSITENILHO OCYIIECTBIISATh aHAU3 MHO-
TOKOMIIOHEHTHBIX CHUCTEM, HE MOXET IPOBOJHUTH TEOpe-
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VYposeHns chopmu-
POBaHHBIX KOMITE- OneHka INosicHeHus
TEHIUH

TUYCCKHUEC U OKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA W IIPHU-
MCHATH IIOJIYYCHHBIC 3HAHHA B HpO(l)eCCHOHaHBHOfI IS
TCIIBHOCTHU

8. MeToauuecKkue YKazaHus 1Jid CaMOCTOSITEIbHOM paﬁoTbl Oﬁy‘lalOlIII/IXCH

CamocTtosTenpHas paboTa CIIOCOOCTBYET 3aKpEIUICHHIO HAaBBIKOB Pa0OTHI ¢ y4eOHOU H
HAYYHOH JINTEPaTypOd, OCMBICICHHIO M 3aKPEIICHUIO TEOPETHUECKOTO MaTepuana U dKCIepH-
MCHTAJIbHBIX HABBIKOB II0 BJIAJCHHIO MCTOAAMU MATCMATHUYCCKOIO MOACIIMPOBAHUA W aHAJIM3a
IIPY TTOUCKE UHPOPMALIUH TI0 aHAJTU3Y MHOTOKOMITOHEHTHBIX CMECEH, COBPEMEHHBIMH METOIaMHU
IUTAHUPOBAHUS U 00pabOTKU HKCIEPUMEHTAIbHBIX JIAHHBIX, AaHAJIU30M PE3yJIbTaTOB HCCIIEI0BaA-
HUH U IPOBEICHUS] XUMHKO-TEXHOJOTHUECKUX TIPOIIECCOB.

CamocrosTenpHas paboTa BBIOTHSIETCS BO BHEAYIUTOPHOE (ayAUTOPHOE) BpeMst 110 3a/1a-
HUIO ¥ TP METOJMYECKOM PYKOBOJICTBE MPEIOAaBaTelisi, HO 03 ero HEMmoCPEICTBEHHOrO y4a-
cTus (P YaCTUIHOM HETIOCPEJCTBEHHOM YYacCTHH TPEIOIABATEINsl, OCTABJISIONIEM BEIYIIYIO
POJIb B KOHTPOJIE 32 pabOTOi CTYJICHTOB).

Dopmvl camocmosmenvrou pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIIOYAIOT B CEOsI:

- u3y4yeHue y4eOHOM, HAyYHOW M METOJMUYECKOI JTUTepaTypbl, MaTepHaIOB EPHOAU-
YECKHUX M3/IaHUH C MPUBJICYCHUEM JIEKTPOHHBIX CPEICTB OUITMATIEHON, CTATUCTUYECKON, TIEPUOTU-
YeCKOW M HAyYHOU MH(POPMAIIH;

B npornecce nzyuenust TMCUMUIUIUHBI «AHATUTHYECKAs XUMUS U GU3HKO-XUMHYECKUE Me-
TOAbI aHanmu3a» OakanaBpamu HampasieHus 18.03.02 «DQuepro- u pecypcocOeperaroniie mnpo-
LIECChl B XUMUYECKON TEXHOJIOTUH, HEPTEXUMUHU U OMOTEXHOJIOTUNY) OCHOBHBIMU BUOAMU CAMO-
cmosmenvbHou pabomvl SIBISIOTCS:

O MOATOTOBKA K ayJUTOPHBIM 3aHATUSAM (JICKIIUSM U JIaOOPATOPHBIM 3aHATHSIM) U
BBITIOJIHEHUE COOTBETCTBYIOIIUX 3a/IaHUM;

O caMOoCToOsITelIbHasi paboTa HaJl OTJAEIHHBIMH TEMaMHU YIE€OHOM AUCITUTUIMHBI B COOT-
BETCTBUU C Y4€OHO-TEMATHYECKUM ILIIAHOM;

O BBIMOJTHEHUE TECTOBBIX 3a/IaHUM;

O MOJIFOTOBKA K 3a4eTy / DK3aMEeHY.

CaMocTosTeIbHOE BBIIOIHEHUE MeCcmogblx 3a0anuli TI0 BCeM pa3zeNnaM JUCIUILITHHBI cop-
MHpOBaHbI B (poHJe orteHouHbIX cpeacTs (POC)
JlaHHBIE TECTHI MOTYT HCIIOJIB30BATHCSL:

—  TpernoAaBaTeNsMU i MPOBEPKH 3HAHUH B KauecTBE ()OPMBI MPOMEKYTOUHOTO KOH-
TPOJIA Ha TaOOPATOPHBIX U JIEKIIMOHHBIX 3aHATHSX;

— IS IPOBEPKHU OCTATOYHBIX 3HAHUN CTYAEHTOB, M3YUUBIINX JAHHBIN KypC.

Tecmosvie 3a0anus pacCUUTaHbl HA CAMOCTOSITENbHYIO paboTy 0€3 HCHOIb30BaHUsl BCIIOMO-
raTelbHBIX MaTeprajioB. To ecTh MpH MX BBITOJHEHUH HE CIIEAYET MOIb30BaThCsl y4eOHON U IpYTH-
MU BUJaMH JIUTEPATYPHIL.

JJ1s1 BBIOJTHEHUS TECTOBOT'O 3aJ[aHus, IIPEXKAE BCETO, CIEyeT BHUMATENFHO MPOYUTATH T10-
cTaBJeHHbIN Bompoc. [locne o3HaKOMIIEHHs C BOIPOCOM CIIEAYET MPHUCTYINATh K MPOUYTEHUIO Mpei-
JlaraeMbIX BapUaHTOB OTBeTa. HeoOXoauMo MpounTaTh BCE BAPHAHTHI U B KAUECTBE OTBETA CIIETyeT
BBIOpaTh UHIEKC (1IpoBOE 0003HAUEHHE), COOTBETCTBYIOIINI MIPABUILHOMY OTBETY.

Ha BrImrostHeHMe Tecra OTBOJAUTCA OIrpaHUYICHHOC BPEMHI. OnHo MOXKeET BapbUPOBATHLCA B 3aBU-
CHUMOCTH OT YPOBHS TECTUPYEMBIX, CIIOKHOCTU U 00beMa TecTa. Kak mpaBuiio, Bpemst BBIIOTHEHUS
TECTOBOIO 33JIJaHUs OINpEAEIseTCs U3 pacyera | MUHyTa Ha OJJUH TEOPETUYECKUN Bompoc U 15 mu-
HYT Ha PacyEeTHYIO 33/1a4y.

Copep:xaHue TECTOB IO TUCHUIUIMHE OPUEHTHPOBAHO Ha MOJArOTOBKY OaKaiaBpOB IO OC-
HOBHBIM BOIIpOCaM KYypca. ypOBeHL BBITIOJIHCHUS TECTAa IHO3BOJIACT MPCIIOAaBaTC/IsAM CYIUTH O
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X0JIC CaMOCTOSITEIIbHON PabO0Thl 0AKaTaBPOB B MEIKCECCHOHHBIM TIEPUOJ U O CTEIICHH UX MOJTO-
TOBKH K 3K3aMCHY.

Ormpoc 1o TeMe J1abopaTopHO pabOTHI U 3aIIUTA OTYETHBIX MAaTEPUAIIOB BKITFOUACT:

1. Teopernueckoe 0OOCHOBAHKE MCIIOIB3yEMOTO METO/Ia aHAITH3,

2. METONOJIOTHS ¥ METOIUKA BBIIIOIHEHHS JTA00OpaTOPHOM PaboTHT;

3. 00CyKaeHHE MOTyYEeHHBIX PE3YJIbTATOB,;

4. BBIBO/IBI 1O MIPOJICSIAHHON PA0OTE U 0OCYXICHUE BO3MOXKHOCTH UCTIOJIb30BAHUS METO/1A.

9. IlepevyeHb HHPOPMATMOHHBIX TEXHOJIOTHIA, HCIOJIb3YeMbIX
NPH OCYLeCTBJIEHUH 00Pa30BaTEILHOI0 NpoLecca no JUCHHUILINHE

[Tpumenenue 1UGPOBBIX TEXHOJIOTHM B paMKax MpEnojaBaHus TUCHUILUIMHBI IIPeo-
CTaBIISICT PACIIMPEHHBIE BOZMOKHOCTHU 110 OpPraHU3alMy y4eOHBIX 3aHATUH B yCIOBHAX HUppo-
BU3AlMK 00Pa30BaHUS U TO3BOJISET CHOPMUPOBATH Y 00YUAIOIIMXCS HABBIKU MPUMEHEHUS 1U (-
POBBIX CEpBHCOB M MHCTPYMEHTOB B ITOBCETHEBHOM JKM3HU M NPOQPECCHOHATBHON IESITEIbHO-
CTH,.

Jnis peanu3anyy 3TOM IETH B paMKax HM3Y4eHUS JUCHUIUIMHBI MOTYT TPHUMEHSTHCS
CJ'IG,I[YI—OH_[I/IG 1M(pOBbIE HHCTPYMEHTHI U CEPBUCHI:

Ui KOMMYHUKalMd ¢ OOydJaromuMucs: VK  Meccenxep
(https: //vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHmIKep, pacipo-
cTpansiercs no juneHsuu FreeWare;

- JUid TUJIAaHUPOBAaHUS AyJUTOPHBIX U BHEAYJUTOPHBIX Mepompustuidi: SH-
nekc.Kanennape (https://calendar.yandex.ru/) — onnaiiH kajneHIapb-IjIaHep, PacHpOCTPaHICTCs
o nunen3un ShareWare

- JUIS COBMECTHOTO HCTOJIBb30BaHUs Qaitnos: SAnmexc.Jluck — cepBuC Ui XpaHEHUS U
COBMECTHOTO HCIOJIb30BaHUS JIOKYMEHTOB, paclpOoCTpaHseTcsl MO JIMIEeH3uH trialware u
@O6naxo (https://cloud.mail.ru/) — cepBuc st co3aanusi, XpaHEHUSI 1 COBMECTHOT'O HCIIOJB30-
BaHus (hailIoB, pacrpocTpaHseTcs Mo JTUleH3uu trialware;

- ISl OpTaHU3aIlMK YIaJCHHON CBsi3u W BuacokoH(peperuuii: Mirapolis — cucrema amst
OpraHu3aly KOJUIEKTUBHOW pabOThl M OHJIAH-BCTpEY, pacHpOCTPaHAETCs MO MpOonpUeTapHOi
munensun U Supexc. Tenemoct (https://telemost.yandex.ru/ ) — cepBuc aas BUI€03BOHKOB, pac-
npoctpansiercs mo juieH3un ShareWare.

Jis ycnemHoro OBJAZeHUS IUCUUIUIMHOW WCIIONB3YIOTCS Cclenyromue nH(popMarm-
OHHBIE TEXHOJIOTUH O0yUECHHUS:

e [Ipu mpoBedeHHM JEKIHMI HWCIOJIB3YIOTCA MPE3CHTAlMd MaTepuana B MOporpaMme
Microsoft Office (PowerPoint), Bbixonq Ha mpodeccHoHambHbIE CaWThI, HCIOIb30BAHUEC
BUIEOMATEPHAJIOB PA3IUNYHBIX HHTEPHET-PECYPCOB.

e JlaboparopHble 3aHATUS 1O JUCHMIUIMHE MPOBOMATCS B CHEIHMATHM3UPOBAHHOM
yueOHol aynuTopuu - Jlabopatopusi aHaTUTHUECKONH XUMUU U (PU3NKO-XHUMHUYECKUX METO/I0B
aHam3a.

JUist IUCTAaHIIMOHHOM MOMJEPKKU JTUCIHUILIMHBI HCIIONIB3YETCsl CHCTeMa YIpaBiIeHHus 00-
pazoBarenbHBIM KOHTEeHTOM Moodle. /[ paboThl B 1aHHOM cucTeMe Bce 00ydJaronuecs Ha mep-
BOM Kypce TMONy4YaloT WHIUBUIYaTbHBIC JJOTUH U MApojb JJI1 BXOAA B CUCTEMY, B KOTOPOM pa3-
MEIIAIOTCS : MporpaMMa JUCIUILTAHBI, MaTEPHAbI IS JIEKIMOHHBIX M MHBIX BUIOB 3aHSATHH ,
3aJjaHusl, KOHTPOJIbHbIE BOIPOCHI.

JIaGopaTopHbIe 3aHATHUS 10 AUCHHUILTMHE MPOBOMISATCS C UCTIOIB30BAHUE PA3THMYHOTO Ja-
6oparopHoro obopynoBanus. Ha 3anatun oOyuaromuiicss 3HAKOMUTCSI ¢ XUMUYECKUMHU U PHU3U-
KO-XMMHUYECKHUMH METOJaMH aHalln3a 0OBEKTOB OKPYKAIOIIEH Cpe/bl, paboToi U yCTPOHCTBOM.
[TproOpeTaeT HABBIKK BBHITIOJHEHUS aHATN30B XUMHUYECKUMU H UHCTPYMEHTAILHBIMH METOIAMHU
(B3BELIMBAaHUE HA aHAJIUTHUYECKUX Becax, TUTPOBAHHME XUAKUX CMecel, BBIIOJIHEHHE aHaiu3a
MYTHBIX ¥ OKPAIIEHHBIX PACTBOPOB C TIOMOIIBIO HHCTPYMEHTAIILHBIX METOOB, aHATTN3 TBEPIBIX
1 Ta3000pa3HbBIX MPOAYKTOB).
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B nmporecce wu3ydeHWS AMCHUIIIMHBI YYEOHBIMH IENSIMU  SIBIISIOTCS TEPBUYHOE
BOCHpUATHE Yy4yeOHOW UHGPOpMAlMU O TEOPETUUYECKHMX OCHOBAX M MPUHLHUIAX paboOThl ¢
JUTEPATypoil W METOIAMKAMHU aHalu3a, Oo0pabOTKa 3KCIEPUMEHTAIBHBIX MTaHHBIX METOJIaMHU
MaTeMaTUYeCKON CTAaTUCTHKU WX YCBOEGHHE M ocBoeHHue. [locpencTBOM HCIONB30BaHUS 3TUX
WHTEIJICKTYaTbHBIX YMEHUH JIOCTHTAIOTCS YCIIEIIHOE OCBOCHHE KYpCOB (DHM3MYECKOH,
OpraHMYECKONM M KOJUIOMJHOM XUMHil, BBINOJHSIETCS HCCienoBaTellbckas paboTa mpu
MOJITOTOBKE BBITYCKHON KBaTU(UKAIIMOHHOW PabOTHI.

Jis 1OCTH>KEHUS 3THUX el MCMOIb3YIOTCSl B OCHOBHOM TPAIUIMOHHBIE HHpOpMa-
TUBHO-Pa3BUBAIOIINE TEXHOJIOTHH O0YUYCHHS C YIETOM PA3IMYHOTO COUYETAaHUs MACCUBHBIX (hOpM
(J1exuus, 1abopaToOpHOE 3aHIATHE, KOHCYIIbTALIUS, CAMOCTOSITeNIbHAs PadoTa).

YHuBepcuter 00eCredeH HEOOXOIUMBIM KOMILJICKTOM JIUIIEH3MOHHOTO MPOrPaMMHOTO
obecrieuyeHus:

— onepaunonnas cucrema Windows 7, License 49013351 YTJITY Russia 2011-09-06,
OPEN 6897592527E13009;

- onepanoHHas cucreMa Astra Linux Special Edition;

— naket npukiaagaeix nporpamm Office Professional Plus 2010, License 49013351 VI'JI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309;

— MaKeT NpuKIaaHbIX nporpamMm P7-Oduc.IIpodeccronanbHblii;

— anTuBHpYycHas nporpamma Kaspersky Endpoint Security ans 6usneca — CtaHaapTHBIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— omnepanuonnas cuctema Windows Server. KoHTpakT Ha yCayr MO MPEIOCTABICHUIO
JUIIEH3WH Ha MPaBO UCIIOJIB30BaTh KOMITbIOTEpHOE oOecnieueHue Ne 067/9A ot 07.12.2020 rona;

— cuctema BusieokoHpepeniicsszu Mirapolis;

— cucteMa BugeokoHpepenicssazu [pyddmu;

— cucrema ympasienus: ooydyeanem LMS Moodle — nmporpammuoe obecrieueHue ¢ OTKphI-
TBIM KOJIOM, pactpoctpansiercs o juiier3un GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — mnporpammuoe obGecreducHue
pacmipocTpaHseTcs MO MPOCTON (HEHUCKITIOUUTETHHOMN ) TUIIEH3UH.

10. Onucanune MaTepuaJIbLHO-TEXHHYECKOH 0a3bl, HEOOX0AUMOIi 1JI1 OCyIIeCTBJIEHUS
00pa3oBaTeILHOIO NMpolecca no AUCHHUILINHE

Peanusanus yueGHOro npoiiecca OCyIECTBISIETCS B CIIEHUANbHBIX YUEOHBIX ayJUTOPHIX
YHHUBEpCHUTETA JUIsl IPOBEJCHUS 3aHATUH JIGKIIMOHHOTO TUNA, JJAOOPAaTOPHBIX 3aHATUH, TPyMIO-
BbIX M HMHIUBUAYAJIbHBIX KOHCYJIbTALMM, TEKYIIErO0 KOHTPOJS U MPOMEXKYTOUHOW aTTeCTallUu.
Bce ayauropun yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON MeOeNblo U TEeXHUYECKUMHU CPEeACTBa-
MU OOy4YeHMs, CIAYXAIIUMM Ul MpeicTaBieHus] yueOHoW mHpopManuu OONBIION ayIuTOpUU.
[Tpu HeoOXoAMMOCTH OOyUaIOIIMMCS MpeIaraloTcs Habopbl JEMOHCTPAIMOHHOTO 000pya0Ba-
HUS ¥ y4eOHO-HaIJISIHBIX TOCOOMi, oOecreunBaroife TeMaTH4eCK1e LTIOCTPAIIH.

CamocrosTenbHas paboTa 00y4JarOIIMXCsl BBITOIHACTCS B CHICIMATU3UPOBAHHON ayAUTO-
pum, KoTopasi o0opyaoBaHa y4eOHOIl MeOenblo, KOMIBIOTEPHONH TEXHUKOW C BO3MOXKHOCTBIO
HNOJKII0UeHUs K ceTH «VHTepHeT» u o0ecrieyeHreM JOCTYIa B 3JIEKTPOHHYIO HH(POPMALMOHHO-
obpasoBarenbhyto cpeny YIJITY.

Ectb momenienue uis XpaHeHHUst U MPO(UIAKTHYECKOTO 00CTy)KUBaHUS y4eOHOro 000-
PYJOBaHMS.

TpeOoBaHusi K ayIUTOPUAM
HaI/IMeHOBaHI/Ie CIICLIUAJIBHBIX HOMCH_IGHI/If/'I OCHaHleHHOCTB CIICIIUAJIBHBIX HOMCLHCHHﬁ
Y TIOMEIICHUH ISl CAMOCTOSATEIHHON pabOThI ¥ TIOMETIEHUH JIJISI CAMOCTOATEIHLHON pabOThI

[ToMerienue Ui JTEKIMOHHBIX 3aHATUH, | YueOHas ayIuTOpHs A MPOBEACHUS 3aHs-
TPYIIOBBIX W HMHAWBHUIYAIbHBIX KOH- | THH JIEKIMOHHOIO THUIIA, 3aHATUH CEMHHAp-
CyJIbTAllMM, TEKYIIEW M IMPOMEXKYTOY- | CKOIO THUIIA, TPYNIIOBBIX W HWHIUBHUAYAJIbHBIX
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HOMU aTTEeCTallUH.

KOHCYJIbTAIlMi, TEKyIIero KOHTPOJS M Mpo-
ME)XXYTOUHOM aTTecTallMM, OCHAaIIEHHas CTO-
JIaMH U CTYJIbSMHU.

IlepenocHsle:

-IEMOHCTPAI[MOHHOE MYJIbTUMEIUHOE 000-
pyaoBanue (HOyTOYyK, 9KpaH, IPOEKTOP);

- KOMILJIEKT 3JIEKTPOHHBIX Y4eOHO-HATJISITHBIX
MaTepuaioB (mpe3eHTanmii) Ha  Quen-
HOCHUTEJISIX, 00ECIeUNBAIOIINX TEMaTHUYECKHE
WJUTIOCTPALUH.

[Tomemenne ayis 1a0OpaTOPHBIX 3aHs-
THH

Yyebnas nadoparopus (JIaboparopus aHanm-
trueckor xumuu 1 ®XMA) st npoBeieHUs
1ab0paTOPHBIX 3aHATUN, OCHAIIeHHas abo-
pPaTOPHBIMU CTOJIAMH M CTYJBSIMH, CIIEHYIO-
M obopynoBanuem: 2MII — 1 wT., ¢oro-
konopumerp KOK-3MII — 1 wr., ¢poTokomno-
pumerp K®-77 — 1 mr., dhoToKoIOpUMETP
®DOK-56 — 2 mT., yHUBEpCaJIbHBII MOHOMEP
OB-74 — 1 mrt., wonomepsl pH510 — 3 mmiT.,
nonomeps PITY — 2 mt., cymunsHbId mKad —
| wr., KOHOYKTOMETp — 4 WIT., KyJOHOMETP
UIIT — 2 wr., yctanoBka AT1 — 4 wr., cy-
MIAIBHBIN mKad — 1 mrT., 1abopaTopHbIE MPU-
CTaBHBIE CTOJIBI — 2 IIT., BBITSDKHBIC MIKA(BI —
3 wr.

[Tomemienust 1151 CaMOCTOSATENBHON pa-
00TBI

[Tomemenue sl CaMOCTOSITENIBHON PabOTHI
00ydJaronuxcsi, OCHaIIEHHOE CTOJIAMHU U CTY-
JBSIMU; KOMITBIOTEPHON TEXHUKOU C BO3MOXK-
HOCTBIO ITOAKJIFOYCHUA K CETU «I/IHTepHeT» nu
JOCTYTIOM K 3JIEKTPOHHOW MH(OPMAIIMOHHOM
obpazoarenbHol cpeae YIJITY.

[Tomemienne ans XpaHeHUs U Tpodu-
JAKTUYECKOT0 OOCITYKMBaHUS y4eOHOTrO
o0opymoBaHus

Pacxonnslie MaTcepualibl JIA pEMOHTa H 00-
CIIYy’)KNBaHUA TCXHUKHU.

Mecra s XPaHCHUA O60py,HOBaHI/I$I, XUMHU-
KaToB.

23




