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1. O01mue MoJI0KeHu s

JucHuIInHAa KAHAJIUTHYECKAs] XUMHUS M QU3UKO-XMMHYeCKHe MeTOIbl AHAJIHU32) OT-
HOCUTCS K 0a30BOM yacTH y4eOHOTO IUIaHa, BXOJSIIEr0 B COCTaB 00Pa30BaTEbHON MPOTrPaMMbl
BhIcIIero oopazoBanus 29.03.03 TexHosorus nmoaurpadguueckoro ¥ ynakoBO4YHOro pou3BOICTBA
(mpo¢uib — TexHosorus 1 qU3aifH yIiakoBOYHOTO POU3BOJICTBA).

HopmaTtuBHO-MeTOmMueckor 6a30it 1i1s pa3paboTku paboyeit mporpaMMbpl y4eOHOM JucC-
[UTUTMHBI « AHATUTUYECKAsT XUMHUS U (PU3UKO-XUMHYECKHE METO bl aHATN3a SBIISTFOTCSI:

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

o [IlIpuka3z Muno6puayku Poccun Ne 301 ot 05.04.2017 r. OO0 yTBEpKI€HUU TTOPSIIKA Op-
TaHMU3alUU M OCYIIECTBICHUS 00pa30BaTEIbHOMN NEATEIBHOCTH 10 00pa30BaTENbHBIM MIPOTPaM-
MaM BBICIIET0 00pa30BaHUs - IporpaMMam OakaliaBpuaTa, IporpaMmmam ClieluainuTera, Iporpam-
MaM MarucTpaTyphl.

o [Ipukaz MunucrepcrBa Tpyaa U couluanbHOW 3amuThl Poccuiickoit ®enepauuu oT
12.10.2021 Ne 7211 «O06 ytBepxaeann npodeccuonansHoro cranaapra — 40.059 «IIpomsinuieH-
HBIW Tu3aiiHep.

o [Ipuka3 MunucrepcrBa Tpyaa M couuanbHOW 3amuThl Poccmiickoirt ®enepanuu OT
12.10.2022 Ne 646H «O0 yTBepxkaeHuH npodeccuoHanbHoro crangapra - 23.041 «Cnenuanuct
10 TEXHOJIOTUH LIEJUTI0JIO3HO-0yMa)KHOTO IIPOU3BOICTBAY.

o @enepalibHBIN rOCYAapCTBEHHBIN 00pa30BaTEIbHBIA CTAHIAPT BBICHIETO 00pAa30BaHUS
(®I'OC BO) no nanpasnenuto noarotoBku 29.03.03 «Texnonorus noaurpaduyeckoro U ynaxko-
BOYHOT'O MTPOU3BOJICTBAY (YPOBEHb OakanaBpHar), yTBepKACHHBIN Mpuka3zoM MUHHCTEpCTBa 00-
pazoBanus u Hayku P® Ne 960 ot 22.09.2017;

e VYyeOHbIE TUIaHBI 00Pa30BaTENBHON MPOTPaMMBbl BBICHIETO 00pa30BaHUs HApaBICHUS
29.03.03 Texuosorust moaurpapuIecKoro U yrmakoBOYHOTO Mpou3BoicTBa (mpoduiie — TexHomo-
TUS U IU3aiH yITaKOBOYHOT'O MPOU3BOICTBA)., TOATOTOBKH OaKaiaBpoOB 110 OYHON M 3a04HOM (op-
MaM 00yueHus1, o100peHHbI YuensiM coBeToM YIJITY onoOpennsiit Yuensim coperom YIJITY
(mpotokon Ne3 ot 20.03.2025).

O6yuenue o oopazoBatenbHOM porpamme 29.03.03 «TexHonorus nourpapudeckoro u
YHIaKOBOYHOTO MPOU3BOACTBAY (Mpoduiie — TeXHOMOT s U Tu3aiiH yIaKOBOYHOTO MTPOU3BOJICTBA).
OCYIIIECTBIISIETCS] HA PYCCKOM SI3BIKE.

2. [lepeyenb MiIaHNpPYeMbIX pPe3yJIbTATOB 00yUYeHHS MO JUCHUIIHHE, COOTHECEHHBIX
¢ IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTe/IbHOI NPOrpaMMbl

[TnanupyembIMHu pe3yiabTaTaMu OOyuYeHHsI MO JAUCHUIUIMHE SBISIOTCS 3HAHUS, YMEHUS,
BJIQ/ICHUS U/WUJU OTIBIT 1€ATEIbHOCTH, XapaKTEPU3YIOLIUE ITAIbl/ypOBHH (GOPMUPOBAHUS KOMITE-
TEHIMHA ¥ 00ecreunBaroye J0CTHKEHNE TNIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHUS 00pa3oBaTelb-
HOH IIPOrpaMMBI B LIEJIOM.

Llesb ocBOeHMS AUCHMILIUHBI — GOpMHUPOBaHKE Y OyAyIIUX OaKalaBpOB OCHOB ITPUMEHE-
HUS B IpoeCCUOHATIBHON AESITENbHOCTH 3HaHUN B 00JIACTH aHAJIMTUYECKOW XUMHUU U (U3HUKO-
XUMHUYECKHX METOJIOB aHajlM3a PA3JIMYHbIX OOBEKTOB OKpY’Karolled cpelsl NMpH HMpPOBEIECHUH
y4eOHBIX, HCCIIEI0BATEIbCKUX MTPOU3BOJICTBEHHBIX paboT.

3agauu AMCHMILINHBI:

— O3HAKOMUTH C ONITUMAJIBHBIMU CPEJICTBAMH U METOJIaMH aHAIN3a IPUPOIHBIX U ITPOMBIII-
JIEHHBIX MaTe€pUaloB, CTOYHBIX BOJ, BO3AYLIHOW CpEebl;

— BpIpabOTaTh HABBIKM KAYECTBEHHOT'O M KOJTMYECTBEHHOTO aHAJIN3a C IPUMEHEHHEM XHUMHU-
YEeCKUX U (PU3UKO-XUMHUECKUX METOIOB;

— Hay4HTb NPOBOJIUTH PacUeThl KOHIICHTPALMi PACTBOPOB PA3JIMYHBIX COCTUHEHMH, OIpe-
JIeJIATh U3MEHEHUS KOHLEHTPALUH IIPYU IPOTCKAHUHA XUMUYECKUX PEAKLIUN.



IIpouecc n3yyeHus1 JUCUMILIMHBI HANMPABJIeH HA ()OPMHUPOBaHUE CJIeaylomieil o0e-
npo¢ecCuOHATbHOI KOMIETEHIUMN:

OIIK-3 criocoGHOCTh MPOBOIUTH U3MEPEHHUS, 00padaThIBaTh SKCIIEPUMEHTANILHBIE JaHHbIE,
Ha0JII0/1aTh U KOPPEKTUPOBATH APAMETPbI TEXHOJIOTUYECKUX ITPOLIECCOB.

B pe3yabrare u3y4eHusi AMCUUIIMHBI 00YYAKOIUICS TOJIZKEH

3HATh:

— C HCTIOJIb30BaHHEM 3aKOHOB ITPOBOJUTH U3MEPEHHsI U 00pabaThIBaTh IKCIIEPUMEHTAIbHBIC
JTaHHBIC JIJIS pacdeTa BeMWYHHbl pH CHIBHBIX U CIIA0OBIX AJIEKTPOJIUTOB, Oy(EepHBIX pacTBOPOB U
UX CBOMCTBA, BIUSHHE HOHHOW CHJIBI HAa aKTUBHOCTh MOHOB, PacyeThl pacTBOpuMocTH, [IP, Beco-
BOT'O COJIEpKaHUs1, MACCOBOM JI0JIU, KOHLIEHTPAI[UU MPU IPUTOTOBICHUH U COJICPKAHUU BEIIECTB,
MPEJICTABIIATH MOTYYCHHbIE PE3yIbTaThI.

yMeTh:

— HCIIOJIb30BaTh AHAIUTUYECKUE MOJEIH IMPOIIECCOB MPH MPOESKTUPOBAHUH MPOU3BOJICTB
nonnrpa(bnqecxoﬁ MpoAyKIHH, TEXHOJOTHYCCKUX IMPOLECCOB IPOMU3BOJACTBA NPOMBIIIIICHHBIX
U3JICINA U YIIaKOBKH, IPUMEHSTHh B MPO(PECCUOHAIBHON NeATEeIbHOCTH XUMUYECKUE U (PU3UKO-
XUMHUYECKHE METObl aHAIM3a JJIsI KOHTPOJIS KaueCTBEHHOTO U KOJUYECTBEHHOTO COCTaBa Be-
IECTB, OCYIIECTBISATh TEOPETUUECKUIN U SKCTIEPUMEHTAIILHBIN aHATTU3 MHOTOKOMITOHEHTHBIX CM€-
ceil, 00pabaThIBaTh MOMYyUYECHHBIC PE3YJIbTATHI.

BJIa/I€Th:

— MAaTCMAaTHYCCKUMHU MCTOAaMU IIJIAHUPOBAHUS U O6pa60TKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX,
AHAJIM30M PE3yJIbTATOB UCCIIEIOBAHUI JIJISl MPOBEACHUS XMMHUKO-TEXHOJIOTHYECKHIX MIPOIECCOB;

— MCETOJaMHU IIOHUCKa I/IH(bOpMaIII/II/I 110 aHAJIN3Y CTOYHBIX BOJ, MHOI'OKOMITIOHCHTHBIX CM@CCFI,
IUTAHUPOBAHHEM SKCIIEPUMEHTA.

3. MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON IPOrpaMMBbl

Jannast yueOHasi IUCHUIUIMHA OTHOCUTCS K 00S3aTENbHBIM TUCHUIUITMHAM 0a30BOU YacTH,
YTO O3Ha4aeT GOpMHUpPOBAHUE B Tpoliecce o0yueHus y OakaitaBpa OCHOBHBIX 0OIIenpodeccuo-
HAJIbHBIX 3HAHUIA U KOMIETEHIINN B paMKaX BHIOPAHHOTO MPOQHIIA.

OcBoeHuEe JaHHOW TUCIHUILIIMHBI SBJISIETCS HEOOXOIUMOM OCHOBOHM IJIsi TIOCIIEIYIOIIETO
uzydenus quctuminH OITOI u HanmucaHus BBIMYCKHOM KBaTH(PUKAITMOHHON paOOTHI.

Hepequb 0660716’{1/1661}01/{41/[)6, conymemeyrwux u obecneyusaemvix ducuunﬂuH

O0ecrieunBaronie ConyTcTByroume Ob6ecrieynBaemble
1. BrinosHeHne U 3amura Bbl-
OO6m1as 1 HEOpraHuye- N .
Oprannueckast XUMHs MyCKHOM KBaJIU(UKAITHOHHOM
CcKas XUMHUA
paboThl
2. Kommonanasa xuMust U KOJLIO-

naHass XUMUst

VYkazaHHBIE CBSI3U AUCIUIUIMHBI JAIOT 00YJaromIeMycsl CHCTEMHOE TIPEICTABICHHE O KOM-
TJIEKCe U3ydaeMbIX TUCcIUIUIAH B cooTBeTCTBUU ¢ DI'OC BO, uTo obecnieunBaeT TpedyeMblid T€O-
pETHUECKUN YPOBEHb M MPAKTUYECKYIO HAMPABICHHOCTh B cHCTeMe OOydeHHUs W Oyayuiei nes-
TEJIbHOCTH BBIITYCKHUKA.



4. O0beM JTUCHHUIIMHBI B 3a4eTHBIX eIMHULAX € YKa3aHUEM KOJIN4YecTBa aKaJeMHUYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4alouuXxcs ¢ mpenojaaBareieM
(1Mo Bu1aM y4eOHbIX 3aHSATHIT) 1 HA CAMOCTOSITEJILHYIO pa00Ty 00yUYaKOIIUXCS

OO61u1ast TpyI0EMKOCTh JUCHUILTHHbI

. Bcero akaeMuiyeckux 4acoB
Bun yueGHOMI paboThI

ouHast popma 3aouHas popma
KonTakTHasi pabora ¢ npenoaaBarejeM®: 80,6 28,6
nekiuu (JI) 32 12
npaktuueckue 3anarus (113) 48 16
naboparopusie padoTsl (JIP) - -
WHBIC BHJIbI KOHTAKTHOM pabOThI 0,6 0,6
CamocTosiTesibHAsi pa00Ta 00yYAKOIIMXCS: 99,4 151,4
U3Y4YEHHE TEOPETHUECKOI0 Kypca 20 60
MOJITOTOBKA K TEKYIIIEMY KOHTPOJIIO 40 79
KypcoBas paboTa (KypcoBOM MPOEKT) - -
MOJITOTOBKA K MPOMEKYTOUHON aTTeCTalluU 394 12,4
Bujx npomexyTO4HOI aTTeCTALMU: 3a4eT / 3K3aMeH 3a4eT / 3K3aMeH
O01mas TPy10€MKOCTb, 3.e./4aChl 5/180

*KoHTakTHast paboTa 00y4arolKxcs C IpernojaBaresieM, B TOM YKCiIe ¢ IPUMEHEHUEM JTUCTaHIIMOHHBIX 00pa3oBa-
TETBHBIX TEXHOJIOTHH, BKIFOYACT 3aHATHS JICKLIMOHHOTO THIIA, U (MJIN) 3aHATHS CEMHHAPCKOTO THIIA, JIaOOpaTOpHbIe
3aHATHA, U (WIM) TPYIIIOBBIC KOHCYJIbTAUH, U (HIN) HHIMBUIYaJIEHYIO padoTy 00yJaromerocs ¢ npenojaBartesiem,
a TaKkKe aTTeCTAllMOHHBIC UCIIBITAHHS NPOMEXKYTOYHOW arrecTanuu. KoHTakTHas paboTa MOXKET BKIIOYATh MHBIC
BUJIbI YUeOHOM ACATENLHOCTH, IIPEAYyCMAaTPUBAIOIINE TPYIIIOBYIO H HHANBHAYaJIBbHYIO paboTy 00yJaroIuxcs ¢ npe-
nozasarenieM. Yackl KOHTaKTHOH paboThl onpenersitoTes [lonoxxeHneM 06 opraHu3aliy 1 NPOBEICHUH KOHTaKTHOM
paboTHI IIpH peanu3alii 00pa30BaTENILHEIX MPOrPaMM BBICIIETO 00pa30BaHMs, YTBEPIKIACHHBIM YUYECHBIM COBETOM
YTIJITY or 25 despanst 2020 roaa.

5. Conep:kanue TUCHUIIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM (pa3aejiam)
€ YKa3aHHEeM OTBEJACHHOI0 HA HUX KOJIMYECTBA aKaJeMHYeCKHX YaCOB
5.1.TpynoeMKoCTh pa3iejioB JMCIHHIIIHMHbI

o4yHasi popMa 00yueHuUs

Ne HaumenoBanue paznena EIETTE . | CamocrosTemnn-
JI 113 JIP | KOHTaKTHOM
/11 JTUCIIAILINHEI Hasi paboTa
paboThl

1 | BBeneHue B Kypc aHaIMTHUUECKON 1 ) ) 1 5
XAMHHU

2 [IpumeneHue 3akoHa AEMUCTBUS 5 4 ) 9 5
MacC B aHAIMTHYECKON XUMUH

3 | MeToabl KHCIIOTHO-OCHOBHOTO THT- 4 3 ) 12 5
pOBaHUs

4 | MeToabl OKUCIIEHUSI-
BOCCTAHOBJICHUS METO bl 4 8 - 12 5
OKHCJICHUS-BOCCTAHOBJICHHS

5 KomMriuiekcoHoMeTpusi 1 METO bl ) 4 i 6 5
OCaXKJICHUS

6 | OOmias xapakTepucTUKa (PU3HUKO-
XUMHYECKHX METOJ0B aHaJIN3a 2 - - 2 5
METOAOB aHaIN3a

7 | AGCopOIMOHHAS CTIEKTPOCKOTIHS 4 6 - 10 5

8 | [ToreHunomeTpust 2 6 - 8 5




Bcero

Ne HanmenoBanue pasnena 1 3 1P | xonraxtHoit CaMoCTOSTENb-
/1 JUCITUTUIAHBI Hasi pabota
paboThI
9 | Boabpramnepomerpus 2 6 - 8 5
10 | Kongykromerpus 2 - - 2 5
11 | DnexTpoaun3 u KyJIOHOMETPUH 1 - - 1 5
12 | Xpomarorpapuieckie MeTO/IbI 3 5 i 9 5
aHaJn3a
HTroro no pasnenam: 32 48 - 80 60
IIpoMexkyTo4Has aTTecTanus 0,6 39,4
Bcero 180
3a04Has popMa 00ydyeHHs
Ne HaumenoBanue paznena Beero .. | CamocrosiTennb-
J 13 | JIP | xoHTaKTHOM
/T JICITUTUTAHBI Has pabora
paboThl
1 | BBeneHue B Kypc aHaIUTUUECKOMN i ) ) 0 ]
XUMHH
2 | IllpumeHeHue 3aK0HA JICUCTBUS i ) i 0 12
Macc B aHAJIMTUYECKOU XHUMHH
3 | MeToabl KHCIIOTHO-OCHOBHOT'O THUT- 4 i 4 2 ]
pOBaHMUS
4 | MeTtoabl OKUCTICHUSI-
BOCCTaHOBJIEHUSI MeTObI 4 - 4 8 8
OKHCJICHUS-BOCCTAHOBJICHUSI
5 | KoMiuiekcoHOMETpHs U METOIbI i i i 0 14
OCaXICHHUS
6 | O6mas xapakTepucThKa GU3NKO-
XUMHUYECKUX METOJIOB aHaIn3a - - - 0 10
METOJIOB aHAJIN3a
7 | AGcopOLHOHHAs CIEKTPOCKOMHSI 2 - 4 6 10
8 | Ilorenuuomerpusi 2 - 4 6 14
9 | Boapramnepomerpus 1 - - 1 14
10 | KongykromeTpust | - - 1 14
11 | DnexTponaus u KyJIOHOMETPHUH - - - 0 14
12 | Xpomarorpadudeckre METOAbI ) ) ) 5 13
aHaJn3a
HToro no pasnenam: 12 - 16 28 139
[TpoMexkyTOUHast aTTecTanus 0,6 12,4
Bcero 180

5.2. Conep:xaHue 3aHATHIH JEKIIHOHHOI0 THIIA

Paszpnen 1. BBenenne B Kype «KAHAJIMTHYECKON XUMHH»

1.1. BBenenue B Kypc aHanmuTudeckod xumud. Llenpb u 3agaun qucuuniauHel. MeTtonoio-
TUS U COiepKAHUE TUCIUTUINHBI.
1.2. CucremaTnyeckuii 1 IpOOHBIN METO/I KaUeCTBEHHOTO XMMUYECKOTo aHanu3a. Pa3zae-
JIHHE Ha TPYyNIbl U MOATPYIIbI. XapaKkTepHbIE U JPOOHBIE XUMUYECKUE PEAKIIUH.

1.3 Pac4eTsl B TUTPOMETPUUECKOM aHAJIU3. 3aKOH HKBUBAJIEHTOB M CIEACTBHS U3 HETO.
PacueTsl BECOBOIO 1 MPOLIEHTHOT'O COEP KAHNUS, KOHIIEHTpaluil. MosipHble MacChl S5KBUBAJICHTA.
Pa3pnen 2. [IlpumeHeHue 3aK0HA 1€iiCTBUSI MACC B AHAJIMTHYECKON XUMUM




2.1. Pacuersr BenmuuuHbl pH 1mst cnaObIX KUCIOT W OCHOBAaHWW. 3aKOH pa30aBIICHHS
OctBanbaa. Pacuers! BenmuuuHbl pH 17151 CUIIBHBIX KUCTIOT U OCHOBAHUM.

2.2. Bydepnsie pactBopsl. CBoiicTBa OydepHbIX pacTBopoB. PacueT Benmmunnbl pH st Oy-
(EpHBIX CUCTEM.

2.3. PacTBOpUMOCTh U TIpou3BeAeHrE pacTBOpUMOCTH. [IpousBenenne aktuBHOCTH. Bin-
SIHUE Pa3INYHBIX (DAKTOPOB Ha PACTBOPUMOCTH 0CcaaKOB. OITHOTHITHBIE U PA3HOTUITHBIC OCAIKU.
PacueTsl pacTBOPUMOCTH 110 BEJIMYMHE MPOU3BEACHUS PACTBOPUMOCTH U HA0OOPOT.

2.4. AxtuBHocTb. MoHHas cuna. BivsHre MOHHOW CHIIBI HA aKTUBHOCTbh MOHOB. YpaBHe-
Hue JleOas-I tokkens.

Pasnen 3. MeTo KHCJI0THO-OCHOBHOI'O THTPOBAHUS

3.1. Onpenenenue KUCIOT, OCHOBAHUS M TUAPOIU3YIOIUXCSA cojield. CKauKy TUTPOBAHUSI.

3.2. Pacuets! BennunHbl pH B 3KBUBaJIEHTHOH TOouke. BHIOOP MHAWKATOPOB ISl pa3iiny-
HBIX CIIy4aeB TUTPOBAHUA.

3.3. Uuaukatopsl B METOJI€ KHCIOTHO-OCHOBHOT'O THUTPOBAaHMS. TEOPETUUYECKHE OCHOBBI
MOBEJEHUSI MHAUKATOPOB. OmpeiesieHne OCHOBAaHUM, KUCIIOT U COJIEH

Pasnen 4. MeToabl OKHCJIEHUSI-BOCCTAHOBJICHHUS

4.1. OxkucnuTenbHO-BOCCTAHOBUTEIIbHBIN MOTeHUKAN. Y paBHeHue HepHcra. Biusnue pas-
JUYHBIX ()aKTOPOB Ha peaTbHbIN MOTEHIIMAJI CUCTEMBI.

4.2. KoHcTaHTa paBHOBECHUS] OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuuid. BnusHue pasz-
JUYHBIX (PAKTOPOB HA CKOPOCTh OKUCIUTEILHO-BOCCTAHOBUTENIbHBIX peakiuii. ApTokaTtaius. Co-
MPSKEHHBIE OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH.

4.3. KpuBble TUTpOBaHHS W BHIOOP MHAMKATOPOB B PA3IUYHBIX METOAaX. XPOMaTOMET-
pusi, Ho1OMeTpusl, IEPMAHTaHATOMETPUS, BAHAJATOMETPHUSI U JIp.

4.4. Buzyanuzanusi uHGOpPMAIIUU C TIOMOIIBIO CPEJCTB MOJATOTOBKHU MPE3CHTALINM, KOH-
CTPYKTOPOB 3JIEKTPOHHBIX YUEOHBIX MOCOOUH.

Paznen 5. Meroa ocasxkaeHus1 1 KOMILIEKCOOOPa30BaHUA

5.1. Aprenrto- u Mepkypumetpusi. KpuBsie TuTpoBanus. AncopOuus u okkiro3us. M3o-
Mophu3zm. UHauKaTopHI.

5.2. Kommiekconometpusi. XenatooopazoBanue. KommiekcoHsl ¢ aMHHOMOIUKapOOHO-
BbIMH TpynniamMu. Cepo- u pocopcoaeprxaiiue KOMIIeKCOHbl. COCTaB U CTPYKTYypa KOMIUIEKCOB.
WNHaukaTopel B KOMIUIEKCOHOMETpUHU. OnpesienieHne meI04YH03eMeNbHbIX METAIIJIOB.

Pa3zjnen 6. O0masi xapakTepucTuka (PU3MKO-XUMUYECKHX METOA0B aHAIU3A

6.1. OcobenHnocTH U 00aCTH IPUMEHEeHHsI. BEIOOp MeTo1a aHamu3a ¢ y4eTOM KOHIIEHTpa-
[IUUA OMpEAeNIIeMbIX KOMIIOHEHTOB, HAJIUYHsS CPEICTB M3MEpPEHHUs, KBaTu(UKAIUK TEepCcoHaa,
MIPOJIOJKUTENIbHOCTH IIPOBE/ICHUS aHAN3a.

6.2. OcHOBHBIE (PU3UKO-XUMUYECKHE METO/IBI aHATN3a: ONTHYECKHUE, dJIEKTPOXUMHUECKHE,
xpomatorpaduueckue. Knaccuduxarms u 061acTh mpuMeHEHHS.

6.3. OcoOEHHOCTH UCITOJIB30BAHUS MTPU TIPOBEICHUH (PHU3NKO-XUMHUUYECKOTO aHaTN3a.

Pa3zpen 7. OnTnyeckue MeTOAbI AHAJIN3A

7.1. CrexTp S7AEKTPOMArHUTHOTO M3Ty4YeHHUs. BivsHue NIUHBI BOJHBI HAa SJIEKTPOHHBIE,
Kosie0aTeNbHbBIE U BpallaTeIbHbIe IEPEXOIBI.

7.2. 3akon byrepa-JlambepTa-bepa. [IpudarHbI OTKIIOHEHUI — ICTUHHBIC, XUMHYECKHUE, UH-
cTpyMeHTanbHbIe. CrieKTphI oriomieHus. OCHOBHBIC Y3JIbI IPUOOPOB AJI U3YUYCHUS CIIEKTpPa Mo-
rnomeHus. Onpeeenne OKparieHHbIX KOMIUIEKCOB JKeJie3a, TUTaHa u Jp.

7.3. HepenomeTpuueckuit 1 TypOuAMMETpUYECKUIA METOIbI aHalN3a. Y paBHeHHE Parnes.
O06uacTh IpUMEHEHUs U U3MEPUTETbHBIE TPUOOPHI.

Pasnen 8. [lorennuomerpus

8.1. DnekTpoanblii moTeHman. Ypasaenne Hepuera.

8.2. DneKkTponbl CpaBHEHUS — KallOMENBHBIN, XJopcepeOpsiHblii. HIUKaTOpHBIE dIIEK-
TPOJBl — MeTajuInyeckue U MmeMOpaHHble. CTEKISTHHBINA AJIEKTPOJI, SJIEKTPOJ] C KUIKUMU, TBEP-
JIBIMU Y Ta309yBCTBUTEILHBIMH MEMOpPaHaAMHU.



8.3. YcTaHOBKM [IJ1s1 HOTEHIIMOMETPUUYECKUX onpeaeneHuid. [TpsiMas moTeHnmomeTpus, no-
TEHLMOMETPUUECKOE TUTpoBaHUe. OnpeeneHne KUCiIoT IIPYU COBMECTHOM IPUCYTCTBUH

Pa3znen 9. BoarbTamnepomerpusi

9.1 KpuBas Tok-noreHnuan. KauecTBeHHBIN U KOJMYECTBEHHBIN aHaIU3. Y paBHeHue ib-
KoBHYa. OCTaTOYHBIN U MUTPALIMOHHBIN TOKH.

9.2. Cxema nonsporpadudeckoit yctanoBku. [Ipsimas nonsiporpadus. Meron 100aBok B
nossiporpadumu.

9.3. Amnepomerpuyeckoe TUTpoBaHue. OcoOeHHOCTH U 00IacTh mpuMeHeHwus. Onpenene-
nue Fe(II), Cr (VI).

Paznen 10. Konaykromerpus

10.1. DneKTponpoBOAHOCTh U MOABUKHOCTh MOHOB. BiMsiHME cocTaBa pacTBOpa Ha BH]L
KPUBBIX IIPU KOHAYKTOMETPUUYECKOM TUTPOBAHUU (KOHLIEHTpALMs, [IOCTOPOHHUE AJIEKTPOJIUTHI,
TEeMIEpaTypa, CTETIIeHb HOHU3AIUN ).

10.2. IlpsMass KOHAYKTOMETpUS. Y CTAaHOBKHU JJIsi KOHIYKTOMETPUUECKUX OIPEICICHUN.
Y aenpHas ¥ SKBUBAJICHTHAS AJIEKTPOIPOBOIHOCTD.

10.3. KoHagyKToMeTpuyecKoe TUTPOBAHME HAa HU3KOM, 3BYKOBOW M BBICOKOW YacTOTax.
YcTranoBkH 175 u3Mepenuii. OcoOeHHOCTH MeToa.

Paznea 11. Di1ekTpoJin3 U KyJIOHOMeTpPHSA

11.1. 3akonsl 35ekTponu3a. 3akoH Papajnes. [loTeHnmansl pa3iokeHuss U nepeHamnpsxe-
HUsl. BbIXo 1o ToKy.

11.2. DnekTporpaBuameTpuueckuii ananus. IIporeccel, mpoxoasiiye Ha aHOJIe U KaTo/e.

11.3. Kynonomerpus. IloreHnmocratuueckass U rajJbBaHOCTaTHUECKas KYJIOHOMETPUS.
Oco0eHHOCTH U TPUMEHUMOCTh METO/1a aHAJIN3A.

Paznen 12. XpomaTtorpaguueckne MeTo/Abl aHATU3A

12.1. TeopeTrueckue 0OCHOBBI XpomaTorpaduueckux Meto10B. Teopust Maptuna - CUHIK.
Kunernueckas teopus. Kinaccuduxanus MeTonoB XxpoMarorpaguu — ra3opas, Ta30KUAKOCTHAS,
OyMakHasi, TOHKOCIIOITHasl, HOHOOOMEHHaAS.

12.2. OcHoBHBIE Y311l TPUOOPOB /JISl ONpeAeeHUs] KaYeCTBEHHOIO U KOJIMYECTBEHHOTO
COCTaBa BEUIECTB U UX CMECEH.

12.3. NonooO6menHas xpomarorpadus. Tunbl HOHOOOMEHHUKOB. KaTHOHUTBI, aHUOHUTHI,
amdonutel. CTaTudeckas, TMHAMUYECKast U TIOJHAas TuHAMUu4ecKas o0beMHble eMKocTH. Onpene-
JICHHUE I1EeJI0YHO3EMENIbHBIX METAJUIOB 110 METO/1y 3aMEILEHHs, CMECH YKCYCHOM KHCIIOTHI U alle-
Tara HaTpusl.

5.3. Tembl 1 (popMbI 3aHATHII CEMHMHAPCKOT0 THIIA

VYueOHbIi MIaHOM 10 TUCIUTIIIMHE TTPETYCMOTPEHBI ITPaKTUUYECKHE / TabopaTOpHbBIE 3a-

HATHS.
o4yHas popMma 00yUeHuUs
No HaumeHnoBanue pa3nena quCIUIIMHBI TpynoéMkocTs, yac
) (MomyJist) OYHas 3a049Has

Paznen 2. [IpumeHenre 3akoHa AEHCTBUS MacC B AaHAJIUTH-
yeckoil xumun (Tema: 2.1. CunbHble U ciadble 3JIeKTpo-
1 | muTel. ; Tema: 2.2. BydepHnslie pacTBopsl; Tema: 2.3. PaBHo- 4 -
BecHe pacTBOP-TB. (a3a. PacTBOPUMOCTb U NMPOU3BEICHNE
pactBopuMocTy; Tema: 2.4. AktuBHOCTh. MloHHas cuiia).

Pa3nen 3. Meron KucnoTHO-oCHOBHOTO TUTpoBaHus (Tema:
3.3. HHauxatopsl B METOAE KUCIOTHO-OCHOBHOI'O THUT-
pOBaHMsI. TEOPETUUECKNUE OCHOBBI IOBEACHUS WHIAMKATO-
poB. OnpeneneHne OCHOBaHUH, KUCIIOT U COJICH).




HanmenoBanune paszena AUCIUIUTHHBI
(Mozyas)

TpynoémkocTb, yac

O4YHasia

3a04Hasn

Paznen 4. Meroasl oxucneHus-BoccranoBiaeHus (Tema:
4.3. KpuBble TUTPOBaHUS U BBIOOP HHAMKATOPOB B Pa3iIny-
HBIX METoAaxX. XPOMaTOMETpHs, HOIOMETpHs, IMepMaHra-
HaTOMETPHsI, BAHAJATOMETPHUS U JIp.).

Pazgen 5. Meton ocaxaeHUs U KOMIUIEKCOOOpa30BaHMS
(5.2. Kommuekconometpus. Xenarooopasoanue. Kowm-
IJIEKCOHBI ¢ aMUHOTIOJMKApOOHOBBIMH TpyImiraMu. VMHau-
KaTopbl B KOMIUIEKCOHOMETpun. OrpeaesieHue MMeI04YHO-
3eMEJIbHBIX METAJIOB).

Pazgen 7. Ontuueckue MeTo bl aHamu3a (Tema: 7.2. 3aKoH
byrepa-Jlam6epra-bepa. Ilpuunnabl OTKIIOHEHUH — UCTHH-
HbIE, XUMHUYECKHE, UHCTPYMEHTalbHbIe. CIEKTPhI MOTJIO-
uierusi. OCHOBHBIE Y3716l TPUOOPOB AJI U3YUECHHUS CIIEKTpa
norsomieHusi. OmnpesesnieHne OKPAIICHHBIX KOMILIEKCOB
Kele3a, THTaHa u ap.).

Paznen 8. [Torenuinomerpus (Tema: 8.3. YCTaHOBKH 115 T10-
TEHIIMOMETpUYECKUX onpeneneHui. [Ipsmas noreHmuo-
METpHUsl, TIOTEHIMOMETpUUECKoe TUTpoBaHue. Omnpexene-
HUE KUCJIOT IPU COBMECTHOM IPUCYTCTBHH).

Paznen 9. Bonsrammniepomerpust (Tema: 9.3. AmMnepoMmerpu-
yeckoe TUTpoBaHHe. OCOOEHHOCTH U 00JacTb IpUMEHe-
Hus. Onpenenenne Fe(Il), Cr (VI)).

Paznen 12. Xpomarorpaduueckue MeToIpl aHaIu3a (Tema:
12.3. NonooO6meHHas xpomarorpadus. TUbsl HOHOOOMEH-
HUKOB. KaTrOHWUTHI, aHMOHUTEI, amponuTel. CTaTudeckas,
JMHAMUYecKasl U MOJHas TMHaAMU4YecKast 00bEMHbIE €MKO-
ctu. OnpezieneHne meJI0YHO3EMENbHBIX METaJUIOB M0 Me-
TOJly 3aMEIIEHUs, CMECH YKCYCHOW KHCIOTHI W alerara
HaTpus).

Hroro:

48

16

5.4 Jleraau3anusi caMoOCTOSATEIbHOI padoThI

HaumenoBanue paznena

Tpy10eMKOCTB, Hac

JTUCIUTUTAHBI (MOJTYJIsT)

Bun camocrosTensHoi# paboTh

OYHas

3a049Has1

Paznen 1. BBemenue B Kypc
AHATUTUYECKON XUMUU

[ToaroroBka k omnpocy
0 TeMe MPAKTHUECKON pabOThI
M 3a1rTa OTYECTHBIX MaTCpHUAJIOB

Paznen 2. [Ipumenenue 3akoHa
JEHUCTBUSL Macc B aHalUTHYe-
CKOHN XMMHUU

[Toaroroska k onpocy
10 TeMe MPAKTHYECKUX padoT U
3alIMTa OTYETHBIX MATEPHUAJIOB,
MmoATrOoTOBKA K TCCTOBOMY
KOHTPOJIIO

12

Pasnen 3. Merong KHCIOTHO-
OCHOBHOT'O TUTPOBaHUS

[ToaroroBka k onpocy
M0 TeMe MPAKTHUECKON pabOThI
M 3a1rTa OTYETHBIX MaTCpHUaAJIOB

Pa3nen 4. MeToapl OKUCIIEHUS -
BOCCTAaHOBJICHUSA

IToaroroska Kk TECTOBOMY
KOHTPOJIIO

10




HaumenoBanue paznena
JUCITUATITUHBI (MOTYJIST)

Bua camocrositensHOM paboThI

TpyroeMKOCTS, yac

O4dHas1

3a049Hast

Paznen 5. Meron ocaxxneHus u
KOMILIEKCOOOPa30BaHUs

[ToaroroBka k onpocy
10 TeMaM IPAKTHYECKHUX paboT
M 3a11Ta OTYCTHBIX MaTCpra-
JIOB, MOJrOTOBKA K TECTOBOMY
KOHTPOJIIO

14

Pazgen 6. O6mas xapakrepu-
CTHKa  (DPU3MKO-XUMHYECKUX
METO/IOB aHaInu3a

[ToaroroBka k onpocy
0 TEME MPAKTUYECKON pabOTHI
U 3aliTa OTYETHBIX MaTepua-
JIOB, ITOATOTOBKA K TECTOBOMY
KOHTPOJIIO

10

Pasnen 7. Onruueckume Me-
TOJILI aHAIN3a

[ToaroroBka k onpocy
0 TeMe MPAKTHUECKON pabOThI
M 3a1irTa OTYETHBIX MaTCpra-
JIOB, MOJTOTOBKA K TECTOBOMY
KOHTPOJIIO

10

Paszpnen 8. Ilorenumomerpus

[ToaroroBka k onpocy
10 TEME IIPAKTUYECKON pabOThI
U 3alllUTa OTYETHBIX MaTepHa-
JIOB, ITOATOTOBKA K TECTOBOMY
KOHTPOJIIO

14

Paznen 9. Boasrammepomer-
pust

[ToaroroBka k onpocy
0 TeMe MPAKTHUECKON pabOThI
M 3a1iTa OTYETHBIX MaTCpra-
JIOB, ITOATOTOBKA K TECTOBOMY
KOHTPOJIIO

14

10

Paznen 10. Kongykromerpus

[ToaroroBka k onpocy
M0 TeMe MPAKTHUECKOH pabOoThI
M 3a1Ta OTYETHBIX MaTCpra-
JIOB, ITIOArOTOBKA K TECTOBOMY
KOHTPOJIIO

14

11

Paznen 11. DnekTponus U Ky-
JIOHOMETPHSI

IToaroroska k onpocy
10 TeM€ PAKTUUECKON pabOThI
1 3alUTa OTYETHBIX MaTepua-
JIOB, ITOATOTOBKA K TECTOBOMY
KOHTPOJIIO

14

12

Paznen 12. Xpomarorpaduue-
CKH€ METO/Ibl aHAIN3a

[ToaroroBka k onpocy
M0 TeMe MPAKTHUECKOH pabOThI
M 3a1Ta OTYETHBIX MaTCpra-
JIOB, ITIOATOTOBKA K TECTOBOMY
KOHTPOJIIO

13

13

[TonroToBka K NpOMEKYTOU-
HOHM arrectanuu (3a4eTy / K-
3aMEHY)

N3ydeHue 1eKIMOHHOTO
MaTepuala, JJMTEPaTyPHBIX
HCTOYHUKOB B COOTBETCTBUU
C TEMaTHKOH

39.4

12,4

Hroro:

99,4

1514

11




6. IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHus] M0 AUCIUIIINHE

OcHOBHAas1 U IONOJTHUTEIbHAS JUTEPATYPA

I ABTOp, HauMCHOBaHHC FOH ks HpI/IMe‘{aHI/Ie
n/m HUS
OcHoBHas1 yueOHas JIUTEpaTypa

1 | Xumudeckue MeToIbI aHanu3a : yueobnoe nmocodue / A. @. Ky-
koB, B. B. Ky3nenos, O. JI. CamopykoBa, A. P. TumepOacs ;
nox penakuueir O. M. Ilerpyxuna, JI. b. Ky3nenoBoil. — ToTHOTEKCTORLII
Mockaa : JlabopaTtopus 3nanmii, 2023. — 481 c. — ISBN 978- 2023 JIOCTYTI TIPH BXOJIE
5-93208-601-8. — TekcT : amekTpoHHBIA // JlaHb : 2MeK- 10 JIOTHHY H Tia-
TPOHHO-OMOIMOTEYHAS cucrema. — URL: pomo*
https://e.lanbook.com/book/266441 — Pexum moctyma: s
aBTOpU3. NOJIb30BATEINIECH.

2 | AHanuTHyeckast XUMHS: XUMUYECKHE METO bl aHaJIH3a : y4eo-
nuk / E. I'. Bnacosa, A. ®@. XXykos, U. ®. Konocosa [u 1p.] ;
nox penakuuedt O. M. Ilerpyxuna, JI. b. Ky3nenosoit. — 2-e oTHOTeKCTORII
m3a. — Mocksa : JlabopaTopus 3Hanuii, 2021. — 467 c. — 2021 JIOCTYTI TIPH BXOJIE
ISBN 978-5-93208-502-8. — TekcT : anmekrponnbiit // JIaHsb : TIO JIOTHHY | T1a-
3IEKTPOHHO-OMOIMOTECYHAS cucTeMa. — URL: pomo®
https://e.lanbook.com/book/166725. — Pexxum nmocryma: amns
aBTOPU3. MOJIb30BATENICH.

3 | Bepmunun, B. . Ananutndeckas Xumus : y4eOHUK 11 BYy30B
/ B. U. Bepumnun, . B. Bracosa, U. A. Hukudoposa. — 4-¢
usn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 428 ¢. — IoxHoTekoTOREI
ISBN 978-5-8114-9166-7. — Tekcr : anexktponsslii // Jlans : | 2022 ﬂgg?;;ﬁu I];);oalfe
ANEKTPOHHO-OMOIMOTEeYHAS cUCTEMA. — URL: pong*
https://e.lanbook.com/book/187750 — Pexkum mocTyma: s
aBTOPH3. OJIb30BATEIICH.

4 | Kontoxos, B.}O. Xpomarorpadus: yueonux / B.}O. Konroxos.
Cankr-IlerepOypr: Jlanp, 2022. 224 c. — ISBN 978-5-8114- ToTHOTEKCTORLII
1333-1. — TekcT: 27eKTPOHHBIN// DAEKTPOHHO-OMOIMOTEYHAS 2022 JOCTYTI IIPH BXOJIE
cucTreMa «Jlanby: [caiiT]. - URL: 10 JIOTHHY H Tia-
https://e.lanbook.com/book/210989 — Pexwum noctyna s aB- pouo*
TOPU3HUP. MOJIb30BATEIIECH.

JlonoJiHUTeIbHAS yueOHas JIuTepaTypa

1 | Bacunnes, B.II. Ananutuueckast XuMusi: Y4eOHUK JIJIsl CTY/I€H-
TOB BY30B, 00YYarOIUXCs M0 XUMHKO-TEXHOJIOT. CIIeUaIbHO-
ctam / B. I1. BacunbeB. - 3-e u3n., crep.: B 2 kH. - Mocksa: | 2003 92 5k3.
Hpoda, 2003. - (Beiciiee oopazoBanue). Ku. 1: Tutpumerpude-
CKHE M IrpaBUMETPUYECKUI MeToabl aHanu3a. - 2003. - 368 c.

2 | Hurosuy, N.K. Kypc ananutuueckoit xumuu [Tekct]: yueOHUK
/ N.K. HwuroBuu. - 10-e wusm., crep. - Cankt-IletepOypr; | 2009 100 5k3.
Mocksa; Kpacnonap: Jlans, 2009. - 496 c.

3 | AnTonenko, E.}O. UHcTpymMeHTanpHbIe METOABI aHanu3a (om-
TUYecKue U anekTpoxumuueckue) [Tekcr]: yueOHoe mocodue /
E. 1O. Anronenko, b. H. Jlpukep, A. C. Muxanes; [pem.: I'. I1. 2011 59 oxs
AnpaponnukoBa, H. Croxko]; Munobpuayku Poccum, Ypa. ’
roc. JiecoTexH. yH-T. - ExarepunOypr: YIJITY, 2011. - 98 c. :
wi. - bubnuorp.: c. 95. - ISBN 978-5-94984-359-8

4 | Anronenko, E.}O. Ananutuueckas XumMusi: Kypc JIEKIuii, 1a60-
paTOPHO-NPAKTUYECKUX 3aHATHI M KOHTPOJIbHBIX Mepomnpus- | 2013 39 5k3.

tuit / E. }0. Aaronenko, b. H. Jlpukep; Ypan. roc. IecOTexH.
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https://e.lanbook.com/book/266441
https://e.lanbook.com/book/187750
https://e.lanbook.com/book/210989
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

yH-T. - EkarepunOypr: YI'JITY, 2013. - 108 c.: ui. - bubmuorp.:
c. 107. - ISBN 978-5-94984-449-6

* mpekze YyeM MPOMTH MO CChUIKE, HEOOXOIMMO BOUTH B CUCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTeIbHON Ccpebl obecreyu-
BAETCsl COOTBETCTBYIOIIMMU CPEJICTBAMH HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMBI
Kaxxnprit oOyuaromuiicss obecrieueH JTOCTYIOM K JIEKTPOHHON OMOIMOTEYHOM CHUCTEME
YIJITY (http://lib.usfeu.ru/),9bCH3narenscTBa Jlanp http://e.lanbook.com/.9bC YHuuBepcurer-
ckas OubnmoTreka onyaiHhttp://biblioclub.ru/, comepx)amux u3IaHUs MO OCHOBHBIM H3y4aeMbIM
JUCLHUTUTMHAM U C(OPMHUPOBAHHBIXIIO COTJIACOBAHUIO C MPAaBOOOIAAaTeIIMU y4eOHOM U y4eOHO-
METOJAMYECKOM JIUTEepaTyphI.

CnpaBoyHble 1 HHPOPMALMOHHBbIE CHCTEMbI
1. CnpaBouno-npaBoBas cucrema «Koncynprant [Tmrocy (http:// www.consultant.ru/).
2. CnpaBouHo-npaBoBas cuctema «Cucrema TAPAHT». CBoOoHBIH 1oCcTyn (pexkuM J10-
cryna: http://www.garant.ru/company/about/press/news/1332787/).
3. IlporpammHas cuctema AJii OOHApyKEHHsI TEKCTOBBIX 3aUMCTBOBAaHUN B yUEOHBIX U
HayuyHbIX pabdorax «Anturuiaruat. BY3» (URL: https://www.antiplagiat.ru/).

7. ®oH/1 O1LIEHOYHBIX CPEJCTB /Il IPOBeIeHUsI MPOMEKYTOYHOM aTTecCTAIlUN
o0y4aromuxcs Mo JUCIUNTIHHE

7.1. IlepeyeHb KOMIIETEHUMI ¢ YKa3aHMEM 3TanoB MX (JOPMHUPOBAHNS B IIpoLecce 0CBOCHUS
o0pa3oBaTe/IbHON NPOrPaAMMBbI

Popmupyemble KOMIETEHIIUH Bun u popma KoHTpoIIs

OIIK-3 ciocoOHOCTH IPOBOANUTH U3MepeHusi, 00pada- | IIpoMeKyTOUHBIH  KOHTPOJIb:  KOH-
TBIBaTh SKCIEPUMEHTAJIbHBIE JaHHbIE, HAOMIOJaTh U | TPOJIBHBIC BOIPOCHI K 3a4eTy, 9K3aMEHY

KOpPPEKTUPOBATh NapaMeTpbl TEXHOJOTMYSCKHUX IIPO- Texkymmii KOHTPOJIb: OIPOC IO TEME
IIECCOB. MPAKTHYECKUX / J1ab0paTOpHOU pabOThI

U 3allUTa OTYETHBIX MaTEpPHANIOB, Te-
CTHPOBAHUE

7.2. Onucanue nokasarejed 1 KpUTEPHEB OLCHMBAHUS KOMIICTCHIIHI
HA Pa3JIMYHbIX 3Tanax ux GopMHUPOBAHNS, ONIUCAHHNE KA OLCHHBAHUS

K cnaue 3auera / s5x3aMeHa JOMyCKaeTCsl CTY/AE€HT, BHITIOJIHUBIINM Bee 1abOpaTopHbIE pa-
0OThI U 3aIIUTUBIINNA [10 HUM MIPEICTABICHHBIE OTYETHI.

Kpurtepun oneHnBaHusi yCTHOIO 0TBeTa HA KOHTPOJIbHBIE BONPOCHI IK3aMeHa (Ipo-
MEKYTOYHBbII KOHTPOJIb (popmupoBanus kommnerenuuun OIIK-3).

«5» (omauuno) — NaH TOJHBINA, pa3BEPHYTHIM OTBET Ha MMOCTABJIEHHBIN BONPOC, TOKa3aHa
COBOKYITHOCTbh OCO3HAHHBIX 3HAHUN 00 00BEKTE, T0KA3aTEIbHO PACKPHITHl OCHOBHBIE TIOJIOKEHUS
TEMBI; B OTBETE MIPOCIIEKUBACTCS YETKAsA CTPYKTYpPa, JIOTMYECKas I10CIEN0BATEIBHOCTD, OTpaXKa-
OISl CYUTHOCTh PACKPBIBAEMbBIX MOHATUHN, TEOPH, ABJIeHUI. 3HaHUE 00 0OBEKTE IEMOHCTPUPY-
eTcs Ha (poHe MOHUMAHHUS €ro B CUCTeME JAaHHOM HayKU U MEXIUCLMIUIMHAPHBIX cBi3ei. OTBeT
U3JIO’KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HAayKH, ITOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaTb HAa YTOUYHSIOLINE BOIIPOCHI;

«4» (Xxopouwio)— aH TOJHBIN, Pa3BEPHYTHIH OTBET HAa IMOCTABJIECHHBII BOIPOC, TOKA3aHO
YMEHUE BBIICIUTh CYIIECTBCHHBIE M HECYLICCTBEHHBIC IPU3HAKU, IIPUYUHHO-CIICACTBCHHBIC
cBsA3u. OTBET YETKO CTPYKTYPUPOBaH, JJOTHYEH, U3JI0KEH B TEpPMUHAX HayKu. OTHAKO TOIMYyLICHBI
HE3HAYUTENIbHbIC OIMOKH MIJTH HEI0UEThI, UCIIPABJICHHBIE 0aKalIaBPOM C TOMOIIBIO «HABOISAIINX)
BOIIPOCOB;
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«3» (vooenemsopumenvHo)— AaH HETIONHBIN OTBET, JIOTUKA U MOCIEI0BATEIbHOCTD U3J10-
KEHUS UMEIOT CYIIECTBEHHbIE HapyIeHus. JlonmyiieHbl rpyoble OMMOKY PH ONpPEAeICHUN CYIII-
HOCTHU PacCKpbIBAeMbIX MOHSITUIA, TEOPUA, SIBJICHUH, BCIIEACTBHE HEMIOHUMaHUs 0aKalaBpOM HX CY-
IIIECTBEHHBIX U HECYLIECTBEHHbBIX IPU3HAKOB U CBSI3€l. B 0TBETE OTCYTCTBYIOT BHIBO/BI. Y MEHHE
PacKpbITh KOHKPETHBIE MPOsBICHUS 0000IIEHHBIX 3HaHUN He Mmoka3aHo. PeueBoe odopmiienue
TpeOyeT MONpPaBOK, KOPPEKLINH;

«2» (HeyOosenemeopumenbHo)CTYIEHT IEMOHCTPUPYET HE3HAHHE TEOPETHUYECKHUX OCHOB
IpeIMeTa, He YMEET JeJlaTh apIryMEHTUPOBAaHHBIE BBIBOJBI M IPUBOJUTH IPUMEPHI, TOKA3BIBAET
ciaboe BiaJieHue MOHOJIOTHYECKON pedblo, HE BIIAZICET TEPMUHOJIOTHEH, TPOSBISET OTCYTCTBUE
JIOTUYHOCTH U [10CJIE0OBATEIbHOCTH U3JI0KEHMS], AE€TAET OLUMOKHU, KOTOPBIE HE MOYKET UCIIPaBUTh,
JlaXKe MPHU KOPPEKLIUH MPENOIABATENIEM, OTKAa3bIBAETCSI OTBEYATh HA 3aHATUU.

Kpurtepun oneHuBaHusI YCTHOIO 0TBETA HA KOHTPOJIbHbIEC BONPOCHI 3a4eTa (pomMe-
’KYTOYHBIH KOHTPOJb (popmupoBanusi komnerenuun OIIK-3).

K cnaue 3auera nomyckaroTCs CTYIEHTBI, BHITOJIHUBIIUE BCE JIaOOpaTOpHbIE pabOTHI, M OT-
BETUBILINE HA TECTOBBIE 3a1aHHUS.

Onenky «3auteHo» (51-100 6aioB) moxy4aer CTyIeHT (MPaBUIbLHO OTBETUBIINI HE Me-
Hee, ueM Ha 50% BOmpoCoB 3auera.

Kpurtepuu onieHuBaHNs YCTHOr0 OTBETA HA BONPOCHI N0 TeMe NPaKTHYeCKoi / J1a0o-
PATOpHO# padoThI U 3a1IUTA OTYETHBIX MATEPHAJIOB (TEKYIIHil KOHTPOJIb ()OPMUPOBAHNUS
kommnetenuuii OIIK-3):

«5» (omauuno): paboTa BBIIOJIHEHA B CPOK; OPOPMIICHHUE U COJIepKaTeIbHasl 4YacTh OTYETa
00pa31oBbie; paboTa BHITIOJHEHA CAMOCTOSTENILHO; TPUCYTCTBYIOT COOCTBEHHBIE 00001IIeHNUS, 3a-
KJIFOYEHUS U BbIBO/bL. OOyyaronuiics MpaBWIbHO OTBETHII Ha BCE BOIPOCHI ITPH C/1ade KOJIJIOKBH-
yMa U 3alluTe OTYeTa.

«4» (xopowio): paboTa BBIIIOJHEHA B CPOK; B OPOPMIICHUN OTYETa U €ro CoJiepKaTeIbHOM
YacTU HEeT rpyObIX omIMOO0K; paboTa BHIMOJHEHA CAMOCTOSITENIbHO; MPUCYTCTBYIOT COOCTBEHHbBIE
0000111eHus, 3aKITI0UYeHUS U BbIBOAbI. OOyuaromuiics mpy cjaue KOJJIOKBUyMa M 3alllUTe OTYeTa
IPABUJIBHO OTBETUJI HA BCE BOMPOCHI C MOMOIIBIO MTPENOaBaTEs.

«3» (voosnemeopumenvro): paboTa BBIIOJIHEHA C HapyIIeHUEM rpaduka; B 0pOpMICHHH,
coJiepKaTeIbHON YacTH OTYETa €CTh HEJOCTaTKH; paboTa BBINOJIHEHA CAMOCTOATEIbHO, IPUCYT-
CTBYIOT cOOCTBEHHBIE 000011eHNs. O0yyaromuiics py ciaue KOJUIOKBUYMa M 3alUTe OT4eTa OT-
BETUJI HE Ha BCE BOIIPOCHI.

«2» (neyoosnemsopumenvro): opopMIIeHHE OTUETA HE COOTBETCTBYET TPEOOBAHUAM; OTCYT-
CTBYIOT WJIM CJI€JaHbl HEPAaBWIbHbIE BBIBOJBI U 00001eHNs. OOyyaromuiicss He OTBETHII Ha BO-
IPOCHI KOJUIOKBUYMAa U HE CMOT 3all[UTUTh OTYET.

Kpurepun oneHnBaHusi BbINOJTHEHUS 3aJaHUH B TecTOBON ¢opme (TeKymuid KOH-
TpoJb (popmupoBanus komnerenuuii OIIK-3).

I[To uToraM BBIITOJTHEHHSI TECTOBBIX 3a/IaHUH OLIEHKA POU3BOIUTCS MO YETHIPEXOAJUIbHOM
mikane. [Ipu nmpaBUIIbHBIX OTBETAX Ha:

86-100% 3amaHuil — OLICHKA «OMIUUHOY,

71-85% 3amaHuit — OIEHKA «XOPOULO»,

51-70% 3amanuii — OLIEHKA «)0081emME8OPUMETLHOY;

MeHee 51% - oreHKa «Hey0081emeopUmenbHo.
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7.3. TunoBble KOHTPOJIbHbIE 32JaHUA WU MHbIE MATEPHUAJIbl, HE00X0AUMBbIE 1JIA OLEHKH
3HAHMi, YMEHHUIi, HABBIKOB H (MJIH) ONBITA JeSITeJIbHOCTH, XapaKTePU3YyIOIINX 3Tanbl (op-
MHUPOBAHMS KOMIIETEHIIUI B Mpolecce 0CBOEHUs 00pa30BaTeIbHOI MPOrpaMMbl

KoHTpoJibHBbIE BONPOCHI K 3a4eTy (IPOMEKYTOUYHbIH KOHTPOJIb)

1. ITpu KaKo¥ KOHLIEHTPALUK THIPOKCHJIa aMMOHUS pacTBOp auccounnposad Ha 50 %? Paccun-
Tath Benuuuny pH pactBopa. PK=4,75

2. BeruncnuTh akTUBHOCTh MOHOB MU U xJiopa B 0,02 H pacTBOpe XJI0pHia Meu, CoJIepKalleM
0,02 Momst HUTpATa Kajus.

3. Paccuurats pactBopuMOCTh Gocdara CBUHIIA B T/11 M HAUTH KOHIIEHTparuu noHoB cBuHIA (1)
1 pocdaT-noHOB B HACKIIEHHOM pacTBope. [TP=1,5%1023

4.Yemy paBeH O Terpabopara HaTpuUsl B PEAKIUU:

Na;B40O7 ++ H2SO4+ 5H20 = Na; SO4+ 4H3BO3

5. Paccunrats HOpManbHOCTH 0,2 M pactBopa AlCI;

6. Kakoit 06vem 0,1000H pactBopa HCI noiiaer na turposanue 20,00 M 0,05000 1 pactBOpa
NaxCOs

7. Bb1OpaTh HHIMKATOP MO CKauKy TUTPOBAHUS U 110 BennunHe pH pacTBopa B 3.T. AJi TUTPOBA-
Hus 0,1000n1 pactBopa NH4OH (pK=4.75) 0.1000 1 pactBopom H2SO4

8. PaccuuTath npornentHoe coaepxanre NayCO3 B TeXHUYECKOM 00pase, eclii Ha TUTPOBAHHE
naeecku 0,3000 r uzpacxonosano 24,00 mi 0,2000 H pacTBOpa CEpHOM KUCTOTHI.

9. Uemy paBeH I-3KBauBaJIeHT OMXpomaTa Kallis B PeaKIi BOCCTAHOBIICHUS €T0 10 HOHOB
TPEXBAJIECHTHOI'O Xpoma?

10. BeiOpats O.-B. Mnaukatop no BeIMYUHE MOTEHIMANIA PACTBOPA B 3.T. U IO CKaYKy THTPOBa-
aus s TatpoBanus 0,10001 autpura Harpus 0,1000H cTaHIapTHRIM PacTBOpPOM Opomara
kamus. E%(BrOs/Br)=1.45B; E°(NOs/ NO,)=0.94B
a) E%ng=0.76B; 6)E%ni=1.30 B; B) E%n=1.50 B; r) E%n¢=1.87 B.

12. PaccunTaTh HaBeCKy LIaBEJIEBON KUCIOTHI, KOTOPYIO CIEAYeT B35Th B MEPHYIO KOJIOY €MKO-
cteto 500,00 mi,uToOBI Ha TUTpOBaHue 25,00 M1 pacTBopa u3pacxonosarb 30,25 mur pacTBopa
nepMaHrasara kaiaus, TUTp koroporo pasex 0,01580 r/ma. M.m H2C204 * 2H,0 = 126.

KoHTpoJsibHBIE BONIPOCHI K IK3aMeHY (IPOMEKYTOYHbINH KOHTPOJIb)
«AHaautu4deckasa xuMus 1 ®XMA»

1. Pacuets! Benmuunnbl pH 111 cniaObbix KUCIOT U ocHOBaHUM. Pacuers Benuuunsl pH amns
CWJIBHBIX KMCJIOT 1 OCHOBaHMH.

2. Bydepnsbie pactBopbl. CBoiicTBa 0ydepHbix pacTBopoB. Pacuer Benmuuunsl pH amns Oy-
(epHBIX CUCTEM.

3. PactBopuMoOCTh M npousBeneHue pactopumoctu. [Ipoussenenue aktuBHocTH. Bins-
HUE Pa3IMYHBIX (PAaKTOPOB HA PACTBOPUMOCTH OCankoB. OMHOTUITHBIE W PA3HOTHUITHBIE OCAJIKH.
PacueTsl pacTBOPUMOCTH 110 BETMYWHE MPOU3BEICHUS PACTBOPUMOCTH U HA00OPOT.

4. AxtuBHOCTh. MoHHas cuita. BiusiHne HOHHOM CHIIbI HA AKTUBHOCTh HOHOB. Y paBHEHHUE
Jebas-T"tokkens.

5. Onpenenenre KUCIOT, OCHOBaHUS U TUAPOIU3ytonxcs coneil. Ckauykyu TUTPOBAHUSI.

6. Pacuets BennuuHbl pH B SKBUBAJICHTHOW TOouke. BHIOOP MHIAMKATOPOB ISl pa3iiny-
HBIX CJIy4aeB TUTPOBAHUS.

7. HWBaukaTopbl B METOAE KHUCIOTHO-OCHOBHOTO TUTPOBAHUS. TEOPETHUYECKUE OCHOBBI
MOBEICHUSI MHIUKATOPOB. OnpenesieHue OCHOBAHUM, KUCIIOT U COJIEH

8. OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIN MoTeHIMaN. YpaBHenne HepHcera. Brnusaue pas-
JUYHBIX ()aKTOPOB Ha peabHbIN MOTCHIIMAJ CUCTEMBI.

9. KoHcTaHTa paBHOBECHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid. BiausHue pas-
JUYHBIX (PAaKTOPOB HA CKOPOCTh OKUCINUTEILHO-BOCCTAHOBUTENBHBIX peakiuii. ApTokataim3. Co-
MPSKEHHBIE OKUCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
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10. KpuBbie TUTpOBaHUS U BEIOOP MHIUKATOPOB B PA3TUYHBIX METOJaX. XPOMAaTOMET-PHS,
HoznomeTpusi, IEpMaHraHATOMETPUSI, BAHAAATOMETPHUS U JP.

11. Busyanuzauus uHbopManuu ¢ MOMOIIbIO CPEACTB MOJATOTOBKU MpPE3eHTALUN, KOH-
CTPYKTOPOB 3JICKTPOHHBIX YUEOHBIX TTOCOOHIA.

12. Aprento- u mepkypumerpus. KpuBbie TUTpoBaHusA. AncopOuus U okkiIto3us. M30-
Mopdu3M. MHIUKATOPEI.

13. Kommiekconomerpus. XenarooOpazoBanue. KOMITJIEKCOHBI ¢ aMHHOIIOIMKApOOHO-
BbIMU rpynmaMu. Cepo- u pochopconepxkamme Kommiekconbl. CocTaB U CTPYKTypa KOMILJICKCOB.
WNHaukaTopel B KOMIUIEKCOHOMETpUHU. OnpeesieHne MeI04YH03eMENbHbIX METAJIIOB.

14. Ocobennoctu 1 00J1IacTH MpUMeHeHus. BbiOop MeTo1a aHaIM3a ¢ y4eTOM KOHIICHTpa-
MU OTpeeNsieMbIX KOMIOHEHTOB, HAJIMYUS CPEICTB U3MEPEHHs, KBATH(PUKALUU MEpCcoHaa,
IPOJOJKUTEILHOCTH IPOBEACHMSI aHAIN3A.

15. OcHOBHBIE PU3UKO-XUMUYECKUE METObI aHAIIN3a: ONTHYECKUE, DIIEKTPOXUMUYECKUE,
xpomarorpadudeckue. Kimaccudukarwms u 00J1acTb MIPAMEHEHHS.

16. OcOOEHHOCTH HCTIONB30BAHMS IPU MPOBEACHUN (PU3UKO-XUMUYECKOTO aHAIN3A.

17. CrexTp 371€KTPOMarHUTHOTO U3JIy4yeHUs. BiausHue AIUHBI BOJIHBI HA 3JEKTPOHHBIE,
Kosie0aTeNbHbBIE U BpallaTeIbHbIe IEPEXOIBI.

18. 3akon byrepa-JlamOepTa-bepa. [IpuunHbl OTKIIOHEHUI — UCTUHHBIE, XUMUYECKHE, NH-
cTpyMeHTanbHble. CrieKTphl oriouieHus. OCHOBHBIE Y3JIbI IPUOOPOB AJI U3YUEHUS CIIEKTpa Mo-
riomeHus. OnpeneneHne OKpaleHHbIX KOMIUIEKCOB JKelle3a, TUTaHa U Jp.

19. Hedenomerpuyeckuii 1 TypOUIUMETPUUYECKUN METObI aHANM3a. Y paBHEHHE Panes.
O06s1acTh NPUMEHEHUS U U3MEPUTEIbHBIE IPUOOPHI.

20. DnexkTpoaHslil noteHuuan. Ypasuenue Hepuera.

21. DnekTpoabl CpaBHEHUS — KaJIOMEJIbHBIN, XyiopcepeOpsHbiii. NHIuUKaTOpHBIE 3JeK-
TPOJBI — MeTaJNInYecKue U MeMOpanHble. CTEKISTHHBINA AJIEKTPOJI, JIEKTPOJ] C KUIKUMU, TBEP-
JBIMU U Ta304yBCTBUTEIbHBIMU MEMOpaHaMU.

22. YcTaHOBKH Ul NOTEHIMOMETPUYECKUX onpeaeneHuil. [Ipsamas noreHmomerpus, mo-
TEHIMOMETpHYEcKoe TUTpoBaHue. OnpezeneHne KUciaoT IpyU COBMECTHOM MPUCYTCTBUU

23. Kpusas Tok-noreHuuan. KauecTBeHHBIN U KOJMYECTBEHHBIN aHaIN3. Y paBHeHHe 1ib-
KoBrYa. OCTaTOYHBIA U MUTPALIMOHHBIN TOKH.

24. Cxema nomstporpaduyeckoit ycraHoBkH. [Ipsimas nonsiporpadus. Metosa 100aBok B
nosisiporpadumu.

25. AMnepomeTpuueckoe TUTpoBanue. OcoOeHHOCTH U 06acTh npuMeHeHus. Onpenene-
Hue Fe(Il), Cr (V).

26. D1eKTpONPOBOIHOCTD U MMOJBUKHOCTH HOHOB. BilnsiHNE cocTaBa pacTBOpa Ha BUJ KpH-
BBIX [IPU KOHTYKTOMETPUYECKOM TUTPOBAHUH (KOHLIEHTPALUSL, TIOCTOPOHHHUE 3JIEKTPOJIUTHI, TEM-
nepaTypa, CTeleHb HOHU3AIHHN).

27. llpsAsmass KOHAYKTOMETpHUA. YCTAaHOBKH M1 KOHIYKTOMETPUYECKHX OIPEIACICHUM.
VY nenbHas U KBUBAJIEHTHASI 3JIEKTPOIIPOBOAHOCTD.

28. KoHayKTOMETpHUYECKOE TUTPOBAHHUE HA HU3KOM, 3ByKOBOM M BBICOKOM 4acToTax. ¥ cTa-
HOBKH U1 u3MepeHuii. OcCoOOeHHOCTH MeTo/1a.

29. 3akonsl 1ekTponu3a. 3akoH Papaned. [loTeHMansl pa3noxkeHus U MepeHarpsixKe-
HUsl. BBIXOJ 110 TOKY.

30. DnextporpaBuaMmeTprudeckuil ananus. [Iporueccsl, mpoxoasiye Ha aHOJE U KaToIe.

31. Kynonomertpus. IloreHnimocratndeckas U rajibBaHocTaTuyeckas KyJoHoMeTpus. Oco-
OEHHOCTH U MPUMEHUMOCTh METO/a aHaIH3a.

32. TeopeTnueckne OCHOBBI XpoMaTorpapuueckux Mero1oB. Teopus Maptuna - CHHIUK.
Kunernyeckas teopus. Kinaccuduxanus MeTooB XxpoMarorpaguu — ra3opas, Ta30KUAKOCTHAS,
OyMa’kHasi, TOHKOCJIOHHAast, HOHOOOMEHHasl.

33. OcHOBHBIE Y371l TPUOOPOB AJIsl OTIPEACTICHUSI KAYECTBEHHOTO M KOJTMYECTBEHHOTO CO-
CTaBa BEILECTB U UX CMECEH.
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34. NonoobmenHast xpomatorpadus. Tumbsl HOHOOOMEHHUKOB. KaTMOHUTHI, aHHOHUTHI,
aM(pOJ'II/ITLI. CTaTI/I‘-IeCKaﬂ, JUHaAMHU4YECKas U IMOJIHAA JUHaAMHWYCCKas OGT’GMHLIC €MKOCTH. Onpene-
JICHHE MIeIOYHO3EMENTbHBIX METAJUIOB [0 METO/IY 3aMEIICHUS, CMECH YKCYCHOM KUCIIOTHI U arie-
TaTa HaTpUs.

®DparMeHT TEeCTOBbIX 3a/1aHU (TEKYLUil KOHTPOJIb)

1. OT KaKkuX U3 NePEeYUCICHHBIX (AKTOPOB 3aBUCUT KOOPHUIIMEHT aKTUBHOCTH?

1. Ot pa3mepa noHa;

2. OT KOHLIEHTpAIUU PACTBOPA;

3. OT KOHCTaHTBI PaBHOBECUS;

4. Ot Tumna peakuu.
2. Kak Biusier 0OJHOMMEHHBIN MOH HA PACTBOPUMOCTH OCaaKa?

1. VYBemmuupaer;

2. YMeEHBIIACT;

3. He Biuser;

4. Usmewnser.
3. Beruuciuts pH 0,01 M pactBopa rugpokcuia HaTpust

1. 2;
2. 4
3. §;
4. 12.

4. Jlns onpeneneHus COEpKaHUs STHIIOBOTO CIIMPTa B KpoBH mpoOy Maccoit 1,0 T mogkucmmm
a30THOM kucioTor u qobdasmiu 25,00 mut 0,02 H pacTBopa Ouxpomara Kanus (3TaHOJ OKUCITHIICS
JI0 YKCYCHOM KUCHOTHI). M30bITOK OMXpoMaTa Kainusi OTTUTPOBAIIA HOJIOMETPUUECKH, 3aTPaTUB
22,25 mn 0,02 H THOCYNb(aTa HaTpHsl. BEIYHCINUTH KOHIIEHTPAIMIO 3TaHOJIa B KPOBH (MI/J1):

1.0,633;

2.0,317;

3.0,160;

4. 1,26.
5. Kak Bnuser 3apsi noHa Ha KOA(PGUIUEHT aKTUBHOCTHU?

1. U3menser;

2. He Bausger;

3. YBenuuuBaer;

4. YMeHbLIaeT.
6. Uto sBnsercs kputepuem odoparumoctu OBP?

1. PeanpHBIN TOTEHIIMAI CHCTEMBI;

2. koHcTaHTa paBHOBecust OBP;

3. Pa3HOCTh MOTEHIIMAJIOB JIBYX CUCTEM PEarupyroniux BEIIECTB;

4. OTHOIIEHNE KOHIIEHTPALNI pearnpyroInX BEIIECTB.
7. Paccuntath pH B MOMEHT 3KBHBaIeHTHOCTH B x011¢ TuTpoBanus 0,10 M pactBopa kapboHarta
Hatpus 0,10 M pactBopoM comstHO# KUCTOThI (pPKH2c0:=6,35).

1.3,675;

2.6,350;

3.9,675;

4.10,675.
8. Uro Takoe noHHas cuia?

1. Oto cuna Ban-znep-Baansca;

2. 9T0 pabota Mexk(})a3zHOTO TPOTUBOICHCTBHS;

3. OT0 cuia 3IeKTpOCTaTUYECKOIO OTTAJIKUBAHNS;

4. OT0 cuia, IEUCTBYIOIIAas Ha 000JIOYKH MMPOTHBOIIOIO0KHO 3apPSIKEHHBIX HOHOB.
9. Kakyro Maccy nepmaHrasata Kaiausi HaJo B3sATh A npurorosienus 500,00 mu pactBopa ¢
tutpom 1o xkenesy 0,005432 r/mn?
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1.0,75;

2.1,50;

3.2,25;

4. 3,00.
10. Jlo kakoro ob6bwema caeayet pazdaButb 500,00 mut 0,1 H pacTBopa Guxpomara Kajus, YTOObI
HOJYYHUTb PacTBOp ¢ TUTpoM 1o xemne3y 0,00500 r/mn?

1. 560;

2. 880;

3. 1120;

4. 1680.

Bomnpockl, BBIHOCMMBbIE HA KOJJIOKBUYM (YCTHBIN ONPOC) K MPAKTUYeCKOH padoTe
(pparmenT mo Treme «OnTHYECKHE METOAbI AHAJIN3A))

Yem 00yCIIOBICHO HECOOIIOACHHE OCHOBHOTO 3aKOHA CBETOMOTJIOMICHUS ?

Kak ocymiecTBisieTcs MOHOXpOMAaTH3aIys cBeTa B poTokomopumeTpax?

UYro Takoe onTHYecKas MIOTHOCTH?

Uem 00yciioBIeHa OKpacka pacCTBOPOB B BUJIMMOM 00JIACTH CIIEKTpa U3ITyUeHUs?

KakoBo coOTHOIIEHHE MEXYy pa3MepOM YacTHI[ AUCIIEPCHON (a3bl U AJIMHON BOJHBI B
He(eloMeTpUYeCKOM aHanu3e?

[Ipoby crounoit Boasl 10,00 mn comepxkameit AsOs>, pazbaBunu B MepHO Konbe Ha
250,00 mut. K anukBoTHO# yactu pactBopa 5,00 M npubasuiu 3,00 Mt pacTBOpa peakTruBa
u pa3baBmwiu B MepHoil konbe Ha 100,00 mu. TTocne konmopuMeTprpoBaHUs OTYyUYEHHOTO
pacTBopa onpeenuu coaepxanne AsO4>, pasaoe 0,022 mr/n. Paccuuraiite conepskanue
MBIIIbSKA B CTOYHOM BoJIe (B MI/JI).

Nk v

.O\

7.4. CooTBeTCcTBHE 0ANIBHOM IMIKAJIbI OLICHOK H YPOBHEH C()OPMHPOBAHHBIX KOMIIECTCHIIHI
YposeHs chopmu- Konuuectso
POBAaHHBIX KOMIIC- 0ajoB [HosicaeHns

TEHIUHA (omenHKka)

Teopernueckoe copepkaHue Kypca 0CBOSHO MOJTHO-
CTbIO, BCE€ IMPEIyCMOTPEHHbIE MpPOrpamMMoil 0o0ydeHus
y4eOHbIE 3aJaHHS BBITIOJTHEHBI.

OOyyaromuiics TEMOHCTPUPYET CIIOCOOHOCTh MPH-
MEHSTH B MPO(HECCHOHAILHON eI TETPHOCTH XUMUYECKHE
Y MHCTPYMEHTAIbHbIE METO/IbI aHAIN3Aa JIJIsl KOHTPOJIS Ka-
YECTBEHHOTO M KOJIIMYECTBEHHOTO COCTaBa BEUIECTB, CIIO-
CO0OEH CaMOCTOSITENTbHO OCYIIECTBISATH aHAJIN3 MHOTOKOM-
MMOHEHTHBIX CHCTEM, ITPOBOJIUTH TEOPETHUYECKHIE U JKCIIe-
PUMEHTAJIbHBIE UCCIIETOBAHMSL.

Teopernueckoe copepkaHue Kypca 0CBOSHO MOJTHO-
CTbIO, BCE€ IMpPEIyCMOTPEHHBIE IPOrpaMMOi OO0y4YeHHUs
y4eOHbIE 3aJIaHVsI BBITIOJTHEHBI C HE3HAYUTEIIHHBIMH 3aMe-
YaHUSIMHU.

OO6yuaromuiicst cnocoOeH NPUHUMATh YYacTHE B XH-
MUYECKUX W HHCTPYMEHTAJIbHBIX METOJBI aHaIu3a MpU
KOHTPOJIE Ka4eCTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa Be-
IIECTB, OCYILECTBIISATh aHAINU3 MHOTOKOMIIOHEHTHBIX CH-
CTEeM, TIPOBOJIUTH TEOPETHUECKUE U IKCIIEPUMEHTAILHBIC
WCCIIEIOBAHMSI, HCTIOJIb30BaTh NOJTYYCHHbIEC 3HAHUS U YMe-
HUS B MPO(heCcCHOHATBHON AESTEIBHOCTH.

Bricokuii (oTHMuHO)

bazoBsrit (xoporto)
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Yposens chopmu- Konunuectso
POBaHHBIX KOMIIC- 0aJoB Iosicuenust
TEHITUHA (o1ieHKa)

Teoperuueckoe copepxaHue Kypca OCBOCHO 4a-
CTHYHO, OOJIBIIMHCTBO MHPEIYCMOTPEHHBIX MPOTrpaMMOn
o0Oy4deHusl yueOHbIX 3aJaHHI BBIITOJIHEHO, B HUX UMEIOTCS
OILIUOKH.

OOyyaromuiics MOKET MOJ PYKOBOACTBOM IPOBO-
JUTh aHaJIN3 MHOI'OKOMIIOHCHTHBIX CUCTEM, 3HACT XUMMU-
YeCKUE M MHCTPYMEHTAJIbHbIE METO/Abl aHallu3a JUIsl KOH-
TPOJII Ka4eCTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa Be-
IIIECTB.

Teopernueckoe cojnep)aHue Kypca HE OCBOCHO,
OOJIBIIMHCTBO MPETYyCMOTPEHHBIX TPOrpPaMMOil 00yUueHHs
y4eOHBIX 3aJaHUi JTMOO HE BBINOJIHEHBI, JUOO COJEpKaT
rpyObie OMMOKH; TOMOTHUTENbHAS CaMOCTOsITeNIbHAs pa-
0oTa Ha/l MaTEpPHUAJIOM HE TIPHUBEJIa K KAKOMY-THOO0 3HAYH-
TEJIbHOMY MOBBIIICHUIO KaueCTBA BBIMIOJHEHUS YUEOHBIX

(HeymoBie- | 3a7aHUM.
TBOPUTEIIHHO) OOyyaromuiics He BlaJieeT XUMUYECKUMHU U HH-
CTPYMCHTAJIbHBIMHU MCTOAAMU aHAJIM3a JJIsI KOHTPOJIA Ka-
YECTBEHHOTO M KOJIMYECTBEHHOI'O COCTaBa BEIECTB, HE
CIOCOOEH CaMOCTOSTEIBHO OCYIIECTBIATh aHAIN3 MHOTO-
KOMITOHEHTHBIX CHCTEM, HE MOKET IIPOBOIUTH TEOPETUYE-
CKHEC U SKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA U ITPUMCHATH
MOJIy4E€HHBIE 3HaHUsI B MPOJecCHOHAIBHON 1eATeIbHOCTH

(ynoBieTBOpHU-

[Toporosbiii
TEJILHO)

Huskuit

8. Meroguyeckue yKasaHus JJIsl CAMOCTOSAITEIbHON PadoThI 00y4arouXcst

CamocrosrenbHas padoTa ciocoOOCTBYET 3aKpEIIEHUIO HaBBIKOB pa0OoThI ¢ y4eOHOM 1 Hayd-
HOM UTEpaTypoi, OCMBICICHHUIO U 3aKPEIUIEHUIO0 TEOPETUYECKOT0 OCHOB XMMHMUYECKOTO aHaIn3a
Y DKCIIEPUMEHTAJIbHBIX HABBIKOB 10 KAYECTBEHHOMY M KOJIMYECTBEHHOMY METOJIaM ONpeIeIeHUs
KOMIIOHEHTOB M3Yy4aeMOoro o0paslia, pelieHnIo 3a1a4, CBI3aHHbIX C aHAJIM30M KOHKPETHBIX 00b-
€KTOB.
CamocTosTenbHast paboTa BBINOIHIETCS BO BHEAYIUTOPHOE (ayJUTOPHOE) BpeMs IO 3aja-
HUIO ¥ IPU METOJMYECKOM PYKOBOJICTBE IIPEIo1aBaTesi, HO 0€3 ero HemoCpeCTBEHHOTO Y4acTHs
(Ipu YaCTMYHOM HETMOCPEJCTBEHHOM YYacTHM IpenojaBaTesisi, OCTaBISIONIEM BEAYIIYIO POJb B
KOHTpOJIE 3a pabOTO# CTYICHTOB).
Dopmbl camocmosmenvHou pabomul 6aKanaBpoB pazHooOpa3Hbl. OHHM BKIIIOYAIOT B CE05:

- u3y4yeHre yueOHO!, HayYHOM 1 METOIMUECKON JIUTEpaTyphl, MaTEpHAIIOB IIEPHOINYC-
CKUX M3JIaHUH C IPUBJICUYCHUEM AIIEKTPOHHBIX CPEACTB OPULIMATIBHOM, CTATUCTUYECKOM, MeproIye-
CKOH M Hay4yHOH MH(pOpMAaIIUHY;

B nponiecce n3ydeHus: IUCUUIUINHBI « AHATUTHYECKAs] XUMUS U (PU3UKO-XUMUYECKUE Me-
TOJbI aHamu3a» OakanaBpamu HanpasiaeHus 29.03.03 «TexHomorus nonurpaduyeckoro u ymaxko-
BOYHOT'O IIPOU3BOJICTBA» OCHOBHBIMU UOAMU CAMOCMOAMENbHOU paOOombl ABISIOTC:

O MOJITOTOBKA K AYAUTOPHBIM 3aHATHIM (JICKIHSIM U PAKTUYECKUM / 1a00paTOPHBIM
3aHSATHUSM) U BBITIOJTHEHHWE COOTBETCTBYIOIINX 33/ TaHUH;

O camocTosTeNnbHas paboTa HaJ OTJEIbHBIMU TEMaMH yUeOHOU TUCITUTUIUHEI B COOT-
BETCTBHH C YICOHO-TEMATHUYECKHUM TJIAHOM;

O BBIIOJIHEHHE TECTOBLIX 3aIaHUM;

O MOATOTOBKA K 3a4eTy / DK3aMeHYy.
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CamMocTosTeIbHOE BBITOIHEHUE MeCmOo8blX 3a0anull IO BCEM pa3/enaM ITUCIHUILINHBI chop-
MHpOBaHbI B porze orieHouHbIX cpeacTts (POC)
JIaHHBIE TECTBI MOTYT HCIIOJIb30BATHCS:

— IpenoAaBaTeNAMU I MPOBEPKU 3HAHUI B KaueCTBE (POPMBI POMEKYTOUYHOTO KOH-
TPOJIS HA MIPAKTHUYECKUX / JJaOOPATOPHBIX U JEKIIMOHHBIX 3aHATHIX;

—  JJI1 IPOBEPKU OCTATOYHBIX 3HAHUM CTYJEHTOB, U3YUMBILUX JJAHHBIA KypC.

Tecmosvie 3a0anus PaCCUNTaHbI HA CAMOCTOSATENBHYIO PadOTY 0€3 UCIOIb30BaHMs BCIIOMOTa-
TEJIbHBIX MaTepuasioB. To €CTh PH MX BHIOJHEHUH HE CIIEAYET MOJIb30BaThCs YUeOHOH U IPYyTHMHU
BUJIAMHU JINTEPATYPBI.

J171s1 BBIIIOJTHEHUS TECTOBOIO 3aJlaHus, IIPEXKIIE BCETO, CIETyeT BHUMATEIbHO IPOYUTATh 110~
cTaBJIeHHBbIN Borpoc. [lociie 03HakoMIIEHUs C BOIPOCOM CIIEAYET IIPUCTYIIATh K MPOUYTEHUIO Mpeia-
raeMbIX BapuaHToB oTBeTa. Heo0x0o1mumMo npounTars Bce BapHAHThI M B KAUECTBE OTBETA CIICAYET BbI-
Opath uHAeKc (1rdpoBoe 0003HAYCHHE), COOTBETCTBYOIINHN MPABUILHOMY OTBETY.

Ha BbInonHeHue Tecta 0TBOAUTCS OrpaHueHHOE BpeMsi. OHO MOKET BapbUPOBATHCS B 3aBU-
CHUMOCTH OT YPOBHS TECTUPYEMBIX, CJIOXKHOCTU U 00bema TecTta. Kak mpaBuiio, Bpems: BHITOTHEHHUS
TECTOBOI'0 33JIaHUs ONpeIeNsAeTCs U3 pacyera | MUHyTa Ha OJIMH TEOPETUUYECKUI BOIpoC U 15 MUHYT
Ha pacueTHYIO 3ajauy.

Copep:xaHue TECTOB IO IUCLUUIUIMHE OPUEHTHPOBAHO HA MOJTOTOBKY OakaniaBpoB IO OC-
HOBHBIM BOIIpOCaM Kypca. YpPOBEHb BBINOJHEHHUSI TECTa MO3BOJSET MPENOAaBaTeIsIM CYIUTh O
X0JIe CaMOCTOSITEIbHON pabOThl OakanaBpOB B MEKCECCUOHHBIN MEPUO U O CTENEHU UX MOATO-
TOBKH K 9K3aMEHY.

Onpoc no TeMe MpakTU4IecKor / 1abopaTopHOil pabOTHl M 3alIMTa OTYETHBIX MAaTEPUAIIOB
BKJIFOYAET:

1. Teopernueckoe 00OCHOBaHKE UCIIOIB3YEMOIO METO/IA aHAIN3A;

2. METOMOJIOTHS U METOIMKA BHITIOIHEHUS JTA00paTOpHON PaboThI;

3. 00cyXIeHHe MOITyYEeHHbIX Pe3YJIbTaToB;

4. BBIBOJIBI 1O MPOJIETAHHOM paboTe 1 00CyKIEHHE BO3MOXKHOCTH MCIOIb30BaHMUs METO/1A.

9. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3YEeMbIX
IPH OCYLECTBJICHHH 00pa30BaTe/IbHOIO NMpoLecca Mo JUCHHUILIHHE

[TpumeHeHne TUQPPOBBIX TEXHOJOTHHA B paMKaX MPENOJaBaHus IUCUUIUINHBI TPEIO0-
CTaBIISIET PACHIMPEHHBIE BO3MOYKHOCTH MO OPTaHU3aIMK YUeOHBIX 3aHATHH B YCIOBUAX M (PPOBU-
3aMy 00pa30BaHUs M MO3BOJIET CHOPMHUPOBATh y O0YUaIOLINXCS HABBIKM IPUMEHEHUs 1udpo-
BBIX CEPBHCOB U MHCTPYMEHTOB B ITOBCETHEBHOM JKU3HU U MPO(ECCUOHATLHON JAeSITeIbHOCTH,.

Jnist peanu3aniy 3ToH e B paMKax U3y4eHHsI TUCIUIIMHBI MOTYT IPAMEHSITHCSI Clie-
JyIoIue uncppOBHe MHCTPYMEHTBI 1 CEPBHCHI:

UL  KOMMYHHKaluM ¢ OOy4arouIuMHCS: VK  Meccenmxep
(https: //Vk me/app?mt_click id=mt-v7eix5-1660908314-1651141140) — meccenmxep, pacmpo-
cTpaHseTcs o auueH3uu FreeWare;

- 7S IUIaHUPOBAHMS ayAUTOPHBIX M BHEAYAUTOPHBIX MepornpusiTuii: Annexc.Kanen-
napsb (https://calendar.yandex.ru/) — onnaiiH KajaeHaapb-IJIaHEDP, PACIIPOCTPAHSIETCS M0 JIMIEH3UN
ShareWare

- JUIsl COBMECTHOTO MCIIONIb30BaHus (aitnos: SAnnekc.Jluck — cepBUC Uil XpAHEHUS U COB-
MECTHOT'O HCHOJIB30BaHUS JOKYMEHTOB, PACIpOCTpaHsieTcs Mo JuieH3uu trialware n (@O06nako
(https://cloud.mail.ru/) — cepBuc 11s1 CO3MaHMs, XpaHEHUSI U COBMECTHOTO HCIIOJIb30BaHUs (haii-
JIOB, paclpoCTpaHseTCs 1o JUIeH3uH trialware;

- ISl OpTaHM3aIlMU yIaJICHHOM CBSI3U U BUAcOoKOHpepeHuii: Mirapolis — cuctema st op-
raHW3aluu KOJUIEKTUBHOM pabOTHl M OHJIAMH-BCTPEY, PaCcIpOCTPAHIECTCs MO MPONPUETAPHOI JIu-
nens3uu u Sunexc. Tenemoct (https://telemost.yandex.ru/ ) — cepBuc st BUACO3BOHKOB, pacIpo-
cTpansiercs no juueH3un ShareWare.
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JUis ycrenHoro oBiaaieHus TUCIMIIIIMHON HCIIOIB3YIOTCS Cielyrolue HH(popMaoH-
HbIE TEXHOJIOTMU O0yUCHHS:

* [pU NPOBEAECHUM JICKUUI MCIONB3YIOTCS IPE3EHTALUU Marepuaja B IporpaMme
MicrosoftOffice (PowerPoint), BbIxon Ha mnpodeccHOHANbHBIE CaHTBl, HCIOJIB30BAaHHUE
BUJIEOMATEPHUAJIOB PA3JIUYHBIX HHTEPHET-PECYPCOB.

* mpaktuuyeckue / JabopaTOpHble 3aHATUS 1O JUCHUIUIMHE TPOBOAATCA B
CHeLMaIU3UPOBAHHON yueOHOU aynuTopuu - Jlaboparopusi aHAIMTHYECKOW XUMHHM M (U3UKO-
XUMHUUYECKUX METOJIOB aHAJIN3A.

IIpakTyeckue / 1abOpaTOpHbIE 3aHATHUS MO JAUCLUILUIMHE MTPOBOAATCS C UCIOJIb30BAHUE
pasnu4Horo jgabopatopHoro obopynoanus. Ha 3anaTtuu oOyuarommiicsi 3HAaKOMHUTCS C (PU3UKO-
XUMHUYECKMMH METO/IaMU aHaIM3a 00BEKTOB OKpY KaroLlel cpebl, paboTol U ycTpoilcTBOM MpH-
OOpPOB, HCIIOJIB3YEMBIX MIPU UCCIIET0BAaHUH OOBEKTOB OKPYIKAIOLIECH cpe/ibl (pa3IuuHbIe CIIEKTPO-
($hoTOMETpBI, HOHOMEPHI U T.I1.).

B nmpomecce wu3ydeHWs IUCHMIUIMHBI Y4YeOHBIMH IENSIMH  SIBJISIOTCS  TIEPBUYHOE
BOCIIpHUATHE Y4eOHOW HH(POpPMALMU O TEOPETUUYECKUX OCHOBaX M NPUHIMIAX padoThl ¢
JUTEPaTypoil M METOJUKAMH aHalnu3a, 00paboTKa HIKCHEPUMEHTANBHBIX JAHHBIX METOJaMHU
MaTeMaTHYeCKOM CTaTUCTUKM MX YCBOEHHE U OcBoeHHEe. [locpeacTBOM HCIONB30BaHUS ITHX
MHTEJJICKTyaJIbHBIX ~YMEHUH JIOCTMIalOTCsS YCIEHNIHOE OCBOEHHE KYpCOB  (DHU3MUECKOH,
OpPraHUYECKOH U KOJUIOMIHOM XMMUH, BBIMOIHAETCS UCCIIe0BaTeNbCKask paboTa IpHU NOArOTOBKE
BBIITYCKHOW KBaTH(PUKALIMOHHOM PabOTHI.

JUis TOCTHOXKEHUsS 3TUX LeJiel MCHOJb3YI0TCS B OCHOBHOM TPaJULIMOHHBIE HH(pOpMa-
TUBHO-Pa3BUBAIOIINE TEXHOJIOTUN O0YUYCHHUS C YIETOM Pa3IMYHOrO COYETAaHUS MMAaCCUBHBIX (hopm
(;exuus, 1abopaToOpHOE 3aHATUE, KOHCYJIbTALMS, CAMOCTOSITENIbHAs paboTa).

YHuBepcurer o0ecredeH HEOOXOIUMBIM KOMIUIEKTOM JIMIEH3UOHHOIO IPOrpaMMHOIO
obecrnieveHus:

— omneparmonHas cuctema Windows 7, License 49013351 YIJITY Russia 2011-09-06,
OPEN 68975925Z7E13009;

- onepaunoHHas cucreMa Astra Linux Special Edition;

—naket npukiagabix nporpamm Office Professional Plus 2010, License 49013351 YIJITY
Russia 2011-09-06, OPEN 68975925Z7E1309;

— MakKeT NpukiIaaHeIx nporpamm P7-Oduc.IlpodeccrnonanbHbli;

— a"nTuBUpycHas nporpamma Kaspersky Endpoint Security mist 6uzneca — CtangapTHBIN
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— onepaunonHas cuctema Windows Server. KOHTpakT Ha yCityr o IpeoCcTaBIeHHIO JIU-
[IEH3UI Ha MPaBO MCIOIb30BaTh KoMIbIoTepHOe obecredenune Ne 067/9A ot 07.12.2020 rona;

— cucrtemMa BuseokoHpepeniicBsazu Mirapolis;

— cuctema BueokoHpepenucssasu [Ipydhmu;

— cucreMa ynpasieHus ooyuenueM LMS Moodle — nporpammHoe obecriedenrie ¢ OTKpbI-
TBIM KOJI0M, pactpoctpansercs no suuenzuu GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — mporpaMMHOe 0OecTIeUeHHEe pac-
IPOCTPAHSIETCS 1O MPOCTON (HEUCKIIOUUTEIBHON) JINIICH3UH.

10. Onucanne MaTepuaIbLHO-TEXHMYECKOH 0a3bl, HEOOXOAUMOI I OCYIIeCTBJICHHUS
00pa30BaTe/ILHOIO NpoLecca Mo AUCHHUIIIMHE

Peanmzanus yaeOHOTO Tporiecca OCYIIECTBISETCS B CIIENUAIBHBIX YI€OHBIX ayIUTOPHIX
YHHMBEpCHUTETA JUIS IPOBEACHUS 3aHATUI JIGKIIMOHHOTO TUIIA, TPAKTUYECKHX / Ta0OpaTOPHBIX 3a-
HSTHIA, TPYTIIOBBIX U WHAWBHIYaTbHBIX KOHCYJIBTAINH, TEKYIIIETO KOHTPOJIS M TIPOMEKYTOYHON
aTTecTanuu. Bee ayuTopun yKOMIUIEKTOBAaHBI CIIEUAIN3UPOBAHHON MEOEIIbI0 U TEXHUYECKUMHU
cpencTBamMu 0O0ydYeHUs, CITYXKAIIMMU TSI IPEICTaBIeHUs yaeOHON nH(popMaIuu OOJIbIION ayin-
topui. IIpn Heo6XoanMOCTH 00yUaIOIIMMCS MTPeIaraloTcs Habopbl IEMOHCTPAIIMOHHOTO 000pYy-
JIOBaHUS ¥ Y9eOHO-HATIISAHBIX TOCOOWH, 00ecTieunBarone TeMaTHICCKUE HILTFOCTPAIINH.
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CamocrositenbHas padoTa 00y4aronIMXCsl BBIMOIHACTCS B CIICUATHM3HPOBAHHON ayIUTO-
puH, KoTopasi 000pyioBaHa y4eOHOU MeOeIbI0, KOMIBIOTEPHONM TEXHUKON C BO3MOXHOCTBIO MO
KJIIOUeHHs K ceTn «VHTepHeT» U o0ecneueHneM A0CTyIa B 3JIEKTPOHHYIO HH(POPMAIIHOHHO-00-
paszoBatenbpHyto cpeny YIJITY.

Ectp momenienue 11t XpaHeHUs! 1 NPO(QUIAKTHIECKOT0 00CTyKUBaHHUs y4eOHOTO 000py-
JTIOBaHUSI.

TpeOGoBaHus K ayIHTOPUAM

HanmeHoBaHue crieliuaibHBIX MOMEILCHUMN
Y OMEIICHMI JJI1 CAaMOCTOSTEILHOM pa60T1,1

OCHaIIIeHHOCTI) CHeLHUaIbHBIX MOMEILCHUMN
M IOMEIICHUH JJI1 CAaMOCTOSTEIbHOM paGOTLI

[Tomemenue sl IEKUUOHHBIX 3aHITHIA,
TCPYIIOBBIX U HWHJIMBUAYAIbHBIX KOH-
CyJIbTallUM, TEKYIIEH U IPOMEXYTOUHOM
aTTECTaIUU.

Crobl, CTYJIbsl, MEIIOBAsl JIOCKA, TIEPECHOCHOE
MyJIbTUMENIHOE 00OopynoBaHue (HOYTOYK,
9KpaH, IPOEKTOP)

[Tomemenue ans mpakTHYecKux / iado-
paTOPHBIX 3aHATUI

VYuebnast mabopartopus «JlabopaTopus ananu-
TUYECKON XUMHM U (PU3UKO-XUMUYECKUX Me-
TOJIOB aHAIIU32»

BecoBas

IToMemmeHnust 1j1g caMOCTOSTEILHOU
paboThl

Cromnel, CTyJbs, 9KpaH, mpoektop. Paboune
MECTa CTYACHTOB, OCHAILCHbI KOMITBIOTEPAMH
C BBIXOAOM B CETb I/IHTepHCT " 3JICKTPOHHYIO
UH(OPMAIIMOHHYIO 00pa30BaTEIbHYIO CPEY.

[Tomernenue yist XpaHeHus U MpoguIaK-
TUYECKOTO OOCIY)XKUBaHHS y4eOHOTO
000pyI0BaHUs

Pacxonnbie MaTepuasl 1Jis1 peMOHTa U 00CTy-
JKUBaHUs TEXHUKH. MecTa Uit XpaHeHus 000-
pyJloBaHUs
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