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JIUCT COT'JIACOBAHUN
[Iporpamma cocraBieHna B cootBercTBuH ¢ TpeboBanusmMu @I'OC BO nmo HampaBieHHIO
noarotoBku 35.03.04 Arponomusi, npoduins Cenekuus U CeMEHOBOJCTBO CEIbCKOXO3SHCTBEH-
HBIX KYJIBTYD.

Pa3zpabortuuk, k.T.H., morieHT [lomstackas U.C..

[Tporpamma omoOpena Ha 3aceqaHuy Kadeapbl TEXHOJOTUU MOJIOKA M MOJIOYHBIX ITPO-
nykToB oT 25.01.2024r, mpoTokos Ne 6.

3aB. xadenpoi, k.1.H., nouent bypmaruna T.1O.

Pabouast mporpamMMa TUCIUIUIMHBI COTJIACOBaHA HA 3aCEelaHUU METOJIUYECKON KOMHUCCHUH
TexHonoruueckoro axkymnprera ot 15.02.2024r, mpoTtokoi Ne 6.

[Ipencenarens METOUYECKON KOMUCCUH, K.T.H., o1leHT Heponosa E.1O.



He.]'[l/l H 3a1a4YM JUCHUIIIMHDbI

Hesn u 3a7a4n TMCHUILVIMHBI: YIITyOJIeHNE UMEIOIUXCS IPEACTABICHUN U TTOTydeHUE
HOBBIX 3HAHUW U YMEHUH B 00JIACTH XUMHH, 0€3 KOTOPHIX HEBO3MOXKHO PEIICHHUE COBPEMEHHBIX
TEXHOJIOTUYECKUX, HKOJIOTUYECKUX M JHEPreTHYECKHX MpoOJeM, CTOSIIUX Iepe] 4YeloBede-
CTBOM.

Henb n3yyeHust AMCUMIIMHBI «AHATUTHYECKAs XUMUS) - TOATOTOBKA CIIELUAIKNCTOB,
BJIQJICIOIIUX TEOPETUUECKUMU OCHOBAMM M NMPAKTUYECKUMH MPHUEMaMU OCHOBHBIX XMMHMUYECKUX
U UHCTPYMEHTAJIbHBIX METOJIOB aHAJIN3a, YMEIOLUX MPOBOAUTH 0OOpabOTKY pe3ylbTaToOB aHAIH-
THYECKHUX OIPEIEICHUN.

3agayM JUCHMIIMHBI:

1) nate CTyAEHTaM 3HaHUs 0 OCHOBaM TEOPUH METOJIOB aHAIM3a COCTaBa BEIECTBA
WM CMECHU BEUIECTB;

2) NPHUBHUTH YMEHUE BOCIPUHUMATH M aHATM3UPOBATh TIOY4CHHYIO HH()OPMAIIHIO;

3) mpUBHUTH Yy CTYIEHTOB yMEHHE paboTaTh Ha CpEAHEH CJIO0XKHOCTH (PH3HUKO-
XUMHMUYECKUX NpUOOpax, aHAM3UPOBATh U OOCYX/aTh PE3yJbTaThl KCIEPUMEHTOB, 00padaThl-
BaTh X C MOMOLIBIO COBPEMEHHOM BhIYMCIUTENBbHOM TexHUKH (II9BM).

1 Mecto nuctumiuabl B cTpykrype OOIL:

JucuumnimHa «AHAIUTHYECKas: XUMHUS» OTHOCUTCS K 00s13aTeNIbHOM YacTu ¢deepabHO-
ro rocyJlapCTBEHHOI0 00pa30BaTEIbHOTO CTaHJApTa BbICIIEro 0Opa3oBaHMs MO HaNpaBICHHUIO
noarotoBku 35.03.04-Arponomust. Ko nukia mo yaeonomy miany: 51.0.05.02.

OcBoenne yueOHOM TUCHUILIMHBI « AHAIMTHYECKas: XUMUs» 0azupyercs Ha 3HAHUSAX U
YMEHHUSX, TOJYYCHHBIX CTYACHTAMM MPU U3y4YEeHUH Takou aucuuiuivabl kak b1.0.05.01 «Heop-
raHuyeckas XuMus» B o0beme, MpeayCMOTPEHHOM TOCYJapCTBEHHBIM 00pa3oBaTeNbHbIM CTaH-
TapTOM cpeaHero (ToJHOTOo) 0011ero oopazoBanus (0a30BbIiA YPOBEHB).

K yucny BXOOHBIX 3HAHWI, HABBIKOB M T'OTOBHOCTEH CTYACHTA, MPHUCTYMAIOUIETO K
M3YYEHHUIO TUCIUIUINHBI «AHAIMTUYECKAs! XUMUSA», JOJKHBI OTHOCUTHCS:

— 3HaHMS OCHOBHBIX 3aKOHOB XMMHH U JPYTUX €CTECTBEHHOHAYYHBIX TUCIUILINH;

— HaBBIKM B TOATOTOBKE, OpraHU3alliH, BBIMOJHEHHH XHMUYECKOTO JabOopaTopHOro
AKCIEPUMEHTA;

— TOTOBHOCTU U3MEpPSTh, HAONIO/IaTh, AaHAJTU3UPOBATh U COCTABJIATH OMUCAHMS MPOBO-
JMMBIX HCCIIE0OBAHUM.

JucuumnimHa «AHaTUTUYECKash XUMUS) ABJIAeTCS 0a30BOM UIsl MOCIENYIOIIEro u3yde-
uus auctumuind: Aproxumus (b1.0.26), moAroToBKH K KTOrOBOM TOCYIapCTBEHHOM aTTECTAIlUH.
3HaHUs, YMCHUS U HAaBBIKH, PopMUpyeMble JaHHOW Y4eOHOW TUCITUTIIIMHON SBJISIOTCS 0a301 JyIs
3¢ (GEeKTUBHOTO MPOXOXKIACHHS MPOU3BOJACTBEHHON MPAKTHKHU, HAMKMCAHUS KYPCOBOTO MPOEKTa U
BBINTYCKHOM KBaJU(UKAIIMOHHOUN pabOTHI.

2 KowmmnereHuuu o0y4aronierocs, pa3BUBacMble B Pe3yJIbTaTe OCBOCHUS AUCLUIUINHBL:
[Ipouecc u3yueHUs: AUCUUIUINHBI «AHATUTHYECKAs] XUMUS» HaIpaBiieH Ha GOpMUPOBa-
HUE CIIeYIONIeH KOMIETCHIINN |
OIIK-1. CnocoOeH pemiath TUMOBBIE 3a7auu MPOGECCHOHATBLHOM NesITeIbHOCTH Ha OC-
HOBE 3HAHUU OCHOBHBIX 3aKOHOB MaTEMAaTHYECKUX M €CTECTBEHHBIX HAYK C MPUMEHEHHUEM HH-
(hopMalMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

Kox n HamMeHOBaHHE Konx n HauMeHOBaHUe HHAUKATOPA JOCTHKEHHSI KOMIIe-
KOMIIETEHIIMH TEeHIIUU
OIIK-1. W-1 onx1 JlemoHCTpUpYeT 3HaHHE OCHOBHBIX 3aKOHOB MaTe-




Crioco0eH pemiaTh THUIO- | MATUYECKUX U €CTECTBEHHBIX HaYUHBIX, a TaKKe obmenpodec-
BBIE 337]a4i MPOQEeCcCUOHANIb- | CHOHAIBHBIX JUCIHUTLIINH, HEOOXOIUMBIX JIUISl PEIICHHUS THIIOBBIX
HOW JIESITENBHOCTH HA OCHOBE | 3aJa4 IIPU BO3/EIIbIBAHUN
3HAHUN OCHOBHBIX 3aKOHOB | OBOILHBIX, IJIOJIOBBIX, JIEKAPCTBEHHBIX, IEKOPATUBHBIX KYJIBTYP
MaTeMaTHYeCKUX M  €CTe- | U BUHOTPA]

CTBEHHBIX HayK c¢ mpumeHne- | UI-2 onk-1. Vicnonb3yet 3HaHWS OCHOBHBIX 3aKOHOB MaTeMaTH-

HHUCM I/IH(bOpMaIII/IOHHO- YCCKHUX U €CTCCTBCHHBIX HayK JJIA peHIeHI/ISI
KOMMYHI/IKaHI/IOHHI)IX TCXHO- CTaHI[apTHLIX 3a1a4 B O6JIaCTI/I cagoBOoaACTBaA
JIOTHL.

3 CTpyKTypa U cofepKaHue AU CHUTIINHBI
OO6mast Tpy10EMKOCTh JUCHUILUIMHBI COCTABIISIET 2 3a4ETHBIC €MHUIBI.
3.1 CrpykTypa y4eOHOI THCHUTLUINHBI

Bcero yacoB. ®opma oO0yueHus

Bun yueOHo# paboThl 0YHO
Cemectp 3a049HO
2
AyaAuTOpHBIE 3aHATHSA (BCEro) 34 14

B mom wucne:

Jlekuun 17 6

[IpakTrueckue 3aHATUSA

JlaGoparopHbie pabOTHI 17 8
CamocrosiTesibHasi padoTa (Bcero), 30 54
B TOM YHCJI€ NMOJITOTOBKA K 3a4ETY 8 4
Bug npoMexxyTo4HO# aTTecTalnu IK3aMeH JIK3aMeH
OO6mrast Tpy10EMKOCTh, Yachl 72 72
3a4ETHBIE €IMHUILIBI 2 2

3.2 Copep:kaHue pa3/iejioB Y4eOHOH THCIHIINHBI

Pa3zoen 1. Beeoenue

KadectBennsiii ananus. [lpeaMeT u 3agaun aHATUTHYECKONH XUMUU. XUMUYECKHE, pu3nde-

cKue U GU3UKO-XUMHUYECKHE METO/Ibl aHaIu3a. Berducienue pe3yapTaToB aHAIN3A.
Pa3zoen 2. Kuchomno-ocnoenoe mumpoeanue.

CriocoObl BBIpaKEHHUS COCTaBa pacTBOPOB. [IpuroroBieHue craHIapTHRIX pacTBOpoB. Me-
TOJbI MUMETUPOBAHUS U OTAETHHBIX HaBECOK. MeTobpl MPsAMOTo, 00paTHOTO TUTpoBaHus. UH-
JTUKATOPbI KUCJIOTHO-OCHOBHOTO TUTPOBAHUS. KPUBbIE TUTPOBAHUS CUIIBHOM KUCIOTHI CHIIbHBIM
ocHOBaHHeM. KpHuBbie TUTpOBaHUs c1ab0ro OCHOBaHUS CUIILHOM KUCIOTON. TUTpoBaHue coeit
Ha npumepe Na,COs. TurpoBanue cmeceii BEECTB ¢ 2-MsI HHAUKATOPAMH.

Pa3zoen 3. Memoowt okucnenusa-eoccmanogienusn (pedokcumempusi).

Knaccudukanus MeTo10B OKUCIEHUS - BoccTaHOBJIeHH. CriocoObl PUKCAIIMN TOYKUA SKBU-
BaneHTOCTU. KpuBble TUTPOBAHUS B METO/IaX OKUCICHHS - BOCCTAHOBIICHUSI.

[Tepmanronatomerpusi. MomomeTpus u qpyrue METOAbl OKUCICHUS - BOCCTAHOBIICHHUS.

Pa3zoen 4. Memoowt ocarxcoenus u KOMni1eKCOHOMemMpPuUu.

MepkypoMeTpuss U MEPKypuUMETpHs. ApreHTomMeTpus. MeToApl KOMILIEKCOHOMETPHUHU.
XKecTtkocTh BoABI U cr1OcO0ObI ee ycTpaHeHUs. CiocoObl OUMCTKU BO/IBI.

Pazoen 5. Onmuueckue memoosl aHaniu3a.

Knaccudukanus onTu4ecKux MeTOAOB aHann3a. AOCOpOIMOHHAS CIEKTPOCKOMHUSA. 3aKOH
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Bbyrepa-Jlambepra-bepa. YcnoBus mpoBeacHust JOTOMETPUUECKON peaKIIHH.

Omnpenenenre KOHIEHTPAUKA pacCTBOPOB B ONTHYECKUX METOJAX aHain3a. Merona Kanubpo-
BOYHOTO rpaduka, METOJI cCpaBHEHHS U J00aBok. OmnpenenieHue cMeceil BEIecTB.

Pazoen 6. Inekmpoxumuueckue memoovl aHanu3zd.

Knaccudukanus 3meKTpOXMMHUECKUX METOJOB aHanu3a. IloTeHImoHOMETpHs. DIEKTPOIbI
CpaBHEHMsI, MHAUKATOPHbIE W HOHCeNeKTuBHBIC. [IpsMas morennuonomerpus. IloreHmomeT-
pHUYecKOe TUTPOBAHUE.

Pa3zoen 7. Becoeoui ananuz. Xpomamozpagus.

MeToapl BECOBOTO aHaIW3a: METOJ OTTOHKUA M MeToJa ocaxieHus. OcaxmaeMas U BecoBas
dopma. Ocamurens. YcaoBus 00pa3oBaHus KPUCTALUIMICCKUX U aMOp(HBIX ocaakoB. Ocaxie-
Hue ruapokcuoB. Knaccudukanms xpomarorpaguyeckux MeTONOB aHanm3a. ['azoBas Xxpoma-
torpadus. KuakoctHas ancopOuuonnas xpomarorpadus. MoanHo-oOMeHHas XxpomaTorpadusi.



3.3 Copnep:xanue MojayJieii (pa3iesioB) THCIHIIHHBI

Ne
ILII.

HaumenoBanue pa3s-| Jlekuuu Ipakr. Jladop.

A€JO0B TUCHHUIIJIMHBI

3aAHATHUA p360TLI

CPC

Bcero

OYH

3204 |OYH |3a04 OYH 3204 | OYH 3204

OYH

3204

Brenenue. Kaue- | 3
CTBEHHBIN aHAJIU3

1 3 05| 3

12

KucnorHo-ocHOBHOE 2
TUTPOBAHUE

0,5 2 1 3

9,5

Metoabsl OKHUCIIEHUSA- | 2
BOCCTAHOBJIECHUS
(penokcumerpus)

0,5 2 1 3

8,5

MeToansl OcaXaeHus U | 2
KOMILICKCOHOMETPHUH

0,5 2 2 3

10,5

Omnrnyeckue MeETOnsl | 2
aHaJmM3a

0,5 2 05| 3

8,5

DJIEKTPOXUMHUYECKUE 3
METOJIbl aHAJIN3a

0,5 3 05| 4

14,5

Becosoii againus. | 3
Xpomartorpadus

0,5 3 05| 3

12,5

noozomoexka K IK3a-
Meny (3auemy)

Hroro: 17

54

72

72

o

Matpuua ¢popmMHUpoOBaHHSI KOMIIETEHUMHA MO JUCHHUILIIHHE

No
I.1L.

Pazgensl, TeMbl
JUCHHUILIHHBI

O6menpodeccrnoHaabHBIE KOM-
NETCHIIUT

OIIK-1

Oo0itee

KOJIMYECTBO
KOMITIETEHIINIA

BBenenue.
KauecTBeHHEBIN a”HaIu3

1

Kucmorno-ocHoBHOE
THUTPOBAHUC

MeTo bl OKHCIJICHUS-
BOCCTAHOBJICHUS
(pemoxcuMeTpus)

MeToanl OCaXXIEHUI U KOM-
TIEKCOHOMETPUH

Onrtuueckue MCTOJbI aHa-
JINn3a

aﬂeKTpOXI/IMI/I‘ICCKI/Ie MCTO-
Abl aHalInu3a

7

BecoBoii. XpomaTtorpadus

5 Oo0pa3zoBaTebHbI€ TEXHOJIOTHH
O0beM ayTUTOPHBIX 3aHATUH Bcero 34 yaca, B T.4. JIGKUUH - 17 4acoB, 1abopaTopHbIe
paboTsI - 17 yacos.
50 % (14 yacoB) 3aHATHUI B MHTEPAKTUBHBIX (popMax OT 0ObeMa ayJUTOPHBIX 3aHATHI.

THUAX.

I/IHTepaKTI/IBHLIe O6p8.30BaTCJ'IBHBIC TCXHOJIOTUH, UCHOJIB3YCMBIC B ayAUTOPHBIX 3aHs-




Cemectp | Bun 3ans- | Mcnosnb3yemble  MHTEpakTUBHBIE — oOpaszoBarenbHble | KommuecTBo
TUH TE€XHOJIOTUH 4acoB
2 JIP KauecTBeHnHblif aHaM3. AHAJIW3 CyXOro BEUIECTBA. 1
2 JIP Kommnexkconomerpus. OnpeneneHue KeCTKOCTH BoJbl | 4
pa3INYHbIX NPUPOJHBIX HCTOYHHKOB.
2 JIP [lorennmomerpus. Onpexnenenue pH noussl. 4
Omnpenenenue pH paznuuHbIX pacTBOPOB.
2 JIP Onpenenenue KoJIMYECTBa HOHOB HATpUsl METOJOM ap- | 4
TEHTOMETPUHU.
2 Temarnueckas KOH(pepeHIUs 10 XMMUYECKUM METO/IaM aHaJIu3a. 2
2 Temarndeckas koH(pepeHIUs MO PU3UKO-XUMUYECKIM METOJIaM aHa- | 2
Im3a.
BCEI'O 17

6 VYueGHO-MeTOAMYECKOE 00ecTieyeHHE CAMOCTOATEIbHOI padoThl cTy1eHTOB. OneHOYHbIE
cpeacTBa /ISl TEKYIIEro KOHTPOJISI YCIeBAEMOCTH, IMPOMEKYTOYHOH aTTeCTAIIMU U TIO
UTOraM yCBOEHHS THCIHILITHHbI

Y4e0HO-METOMYECKUM O0ECIIEUeHHEM CaMOCTOSTEIbHON pabOThl CTYACHTOB SIBIISI-
IOTCS JIEKITUU, METOJINYECKNE YKa3aHHS K BBITTOJTHEHUIO JAOOPATOPHBIX pabOT Mo «AHAIUTH-
YECKOW XMUMHUN» (KAaYeCTBEHHBINM M KOJWYECTBEHHBIN aHam3), Mo «DHU3NKO-XUMUUYECKUM Me-
TOJaM aHaln3ay» (ONTHUYECKUE METO/IbI aHAIM3a | AJICKTPOXUMHUYECKHE METO/Ibl aHAN3a).

OLICHOYHBIMU CPEACTBAMU KOHTPOJIS SIBJISIFOTCA YEThIPE WHAWBUIYAJIbHBIX 3aJaHUS:
M0 KaYE€CTBEHHOMY aHaJIn3y, METOIY HEUTpalu3aluu, METOJaM OKHUCICHUS-BOCCTAaHOBIICHUS,
OCaXJICHHS, KOMIUIEKCOHOMETPHH, BECOBOMY aHAIN3Y, (U3HKO-XUMHUICCKHUM METOJaM aHau-

3a.
6.1 Buabl caMmoCTOsSITEIbHOI Pa00ThI, MOPSII0K UX BHITIOJHEHNSI M1 KOHTP 0JIs1
Ne | Paznea (rema) Buasl CPC IHopsinok BbinosiHeHuss CPC Meron kou-
n/n| JMCHUINJINHBI TPOJIS
BBenenue. IToaroroska x JIP Pabora ¢ nexumoHHBIM MatTe- | BxomHoii TecT
puagoM, OCHOBHOW M JIOTOJIHHU-
TEJIbHOW JIUTEepaTypoil, MHTEPHET-
pecypcamu
1 1. Beeneunue IloaroroBka K PabGota ¢ nekuwoHHBIM Mare- | TpeHUPOBOU-
B KayecTBeH- | JIP, moaroroBka | puajiomM, OCHOBHOM U JOTOJIHH- HBIN TecT 1
HBIN aHaJH3. K TECTUPOBAHMIO | TEJILHON JIUTEPATYPOMl, MHTEPHET-
KauectBen- pecypcamu, MOArOTOBKa OTYETa IO
HbIE PEaKINu JIP
2 | Kucnorno- oc- | [logrotoBka K PabGora c nekmuoHHBIM Mate- | TpeHupoBOU-
HOBHOE TUTpO- | JIP, moAroroBka | puajiomM, OCHOBHOM U JOIOJIHH- HBIN TecT 2
BaHHE K TECTUPOBAHUIO | TEIBHOM JMTEPaTypoOd, HMHTEPHET-
pecypcaMu, NOJArOTOBKa OTYETa IO
JIP
3 Metonsl okuc- | IloaroroBka k PabGora ¢ nexkunoHHBIM MaTe- | TpeHHpPOBOU-
JICHHUS- BOC- JIP, moaroroBka | pyajaoM, OCHOBHOM U JOIIOJHU- HBIN TecT 3
CTaHOBJICHUS K TECTUPOBAHUIO | TEIBHOW JHUTEpaTypod, HMHTEpPHET-
(penoxcumerT- pecypcamu, MOArOTOBKA OTYETA IO
pusi) JIP
4 Metonsbl oca- IloaroroBka K PabGora ¢ nexkunoHHBIM MaTe- | TpeHHpOBOU-
KJICHUS U JIP, moaroroBka | puajaoM, OCHOBHOM U JOIIOJHU- HBIN TecT 4
KOMILIIEKCO- TECTUPOBAHUIO TEJIbHON JUTEPATypOl, HHTEPHET-




HOMETPUU pecypcamu
Ontuueckue | [logroroBka k Pabora ¢ nexkumoHHBIM MaTe- | TpeHHpPOBOU-
MeToAbpl aHa- | JIP, moaroroBka | puajioM, OCHOBHOM M JOIOJIHU- | HBIH TECT D
ausa K TECTUPOBAHUIO | TEJIbHOM JUTEPATYPON, HHTEPHET-

pecypcamu
DIIeKTPOXH- ITogroroBka K Pabora c¢ nexkunoHHbIM Mate- | TpeHHpOBOU-
muueckue me- | JIP, moaroToBka | ppagoM, OCHOBHOW ¥ JOMNOJHH- | HBIN TecT 6
TOJBI QHAJIN3A | K TECTUPOBAHMIO | TEJIBHOM JIUTEPATYpPOW, WHTEPHET-

pecypcamu
BecoBoit aHa- | [lonroroBka K Pabora c¢ nexkunonHsiM Mate- | KomtoxkBuym
nu3, Xxpoma- | JIP, moaroroBka | puajiomM, OCHOBHOM U JOTOJIHH-
Torpadus K JOKIaxy TEJIbHON JUTEPATYpPON, HHTEPHET-

pecypcamu
Wrorossrii [logrotoBka K 3auer
KOHTpPOJIb 3a4ery

6.2 KoHTpoJibHBIE BONPOCHI IJIsl CAMONIPOBEPKHU

Pa3nen (Tema) KoHTpoJibHBIE BONIPOCHI AJIs1 CAMONIPOBEPKHU
AUCHUILIUHBI

Beenenue. Kaue- | 1. Kakum peakTuBOM MOXKHO OOHApyXWUTh HPUCYTCTBHE B pac-

CTBEHHBIN aHaAIU3 TBOpE KaTHOHOB | aHATUTUYECKOH TPyIIIBI?
2. Kakum peakTuBOM MOXHO OOHApYKUTh MPUCYTCTBHE B pac-
TBOpE KaTHOHOB || aHATUTHYECKON TPYIIBI?
3. KakuM peakTuBOM MOXXHO OOHApy>KWUTh NMPUCYTCTBHE B pac-
TBOpe KatnoHOB || aHanuTHYecKoi rpymnb?
1. KakuM peakTMBOM MOXHO OOHapyXHUTh NMPUCYTCTBHUE B pac-
TBOPE KaTHOHOB | aHAIMTUYECKOW TPYIIIBI?
2. KakuM peakTMBOM MOXHO OOHApYXHUTh NMPUCYTCTBHUE B pac-
TBOpE KaTHOHOB || aHATUTUYECKON TPYIIbI?
3. KakuMm peakTHBOM MOXHO OOHApYXHUTh HNPUCYTCTBHE B pac-
TBOpe KaTnoHOB |1l aHanTuTHYeCKO# rpymiib?
4, VYkaxure rpynmnoBoil peareHT s katuoHoB III ananmutude-
CKOM T'pyNIIBI (CEPOBOIOPOIHAS KTacCHUBUKALIHSA)
5. VYkaxuTe rpynnoBOi peareHT ajis KaTHOHOB I ananmutnyeckou
rpymbl (CepoBOAOPOAHAS KilacCUbUKAIINS)
6. Kaxko#i annoHn oTHocuTCs K | aHanMTHYECKOM rpyIine aHMOHOB?
7. Kakoii annon otnocurcs k Il aHanuTHueckoi rpymnmne aHuo-
HOB?
8. Kakoii u3 npeanokeHHbIX KATHOHOB MOKHO OTKPBITH COJISTHOM
KHUCIIOTOM?
9. Kakoii anron otHocutcs ko Il ananutuyeckoil rpymnmne aHuo-
HOB?
10. YKaxkute rpynioBoy peareHT A KaTuoHoB I aHanuTrudeckoi
IpyIIbl (KUCIOTHO- OCHOBHAS KJIacCHU(pUKaINA)
11. Kaxoii annon otnocurcs k Il aHanuTHueckoi rpynmne aHuo-
HOB
12. YKaxxute IpynnoBod peareHT Ui KatuoHOB III anamuthue-
CKOM Ipymmbl (KUCIIOTHO-OCHOBHAS KJIacCU(pHUKAIINA)
13. YKaxkuTe rpynioBoy peareHT A KatuoHoB I aHanuTrudeckoi
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IpyIIsl (KUCIOTHO- OCHOBHAS KIIACCHU(HUKAIINA)

14. Kakoii annoH oTHOCUTCSA K | aHaNTMTUYECKOM rpyIiIie aHKOHOB
15. KakuM peakTHBOM MOXKHO OOHApy>KUTh MPUCYTCTBHE B pac-
TBOPE aHUOHOB | aHaIMTHYECKON IpyMIIbI?
16. KakuM peakTHBOM MOXKHO OOHApy>KUTh MPUCYTCTBHE B pac-
TBOpE aHnOHOB Il aHanuTHUeckoil rpynmnsl?
17. KakuM peakTMBOM MOKHO OOHApyKWUTh HPUCYTCTBHE B pac-
TBOpe aHnoHOB III ananuTHyeckoil rpynms?
Kucnorno-ocnosnoe | 1. Kaxue nHIuKaTOphl UCIONB3YIOTCA IIPU ONPENEIEHUH COAEp-
TUTPOBAHUE YKAHUS CUIIHOM KUCIIOTHI?
2. Kakue nHIuKaTOphl UCIONB3YIOTCA IPU ONPEIEIEHUH COAEp-

YKaHUS CUJIbHOW OCHOBaHUS?

Kax onmpenenuTs TOUKY SKBUBaJIEHTHOCTH?

Kaxoit pacTBOp Ha3bIBatOT CTaHAAPTHHIM?

Kaxoit pacTBop Ha3bIBAIOT CTaHAAPTHU30BAHHBIM?

Uto Ha3BIBAIOT TUTPAHTOM?

UTo Ha3BIBAIOT CTAHJAPTHBIM PACTBOPOM?

KaxoBbl TpeOoBaHUS K CTAaHAAPTHOMY PacTBOpPy?

UTo Ha3BIBAIOT CTAHIAPTHBIM PACTBOPOM?

0. Kakue CymiecTByOT CIIOCOOBI ONpesesicHUus KOHEYHOW TOYKH
TATPOBAHUA?

11.  Jlyis 9ero UCToOab3YIOT HHIUKATOPHI?

12. Yto Ha3bIBAIOT HHTEPBAJIOM IE€pexoaa HHAUKaTopa?

13.  KaxoB mHTEpBaJI Mepexoja HHIANKATOPa — METHIIOBBII OpaHKe-
BBII?

14.  KakoB mHTEpBaj nepexojia MHAUKaropa — ¢peHondranenn?

15.  KakoB mHTEpBai nepexojia MHAUKATOpa — JIaKMycC?

16. HaBecky menoun wmaccoit 0,5341 1, comepxamein 92,00%
NaOH wu 8,00 % unnuddepeHTHbIX TpUMecel, paCTBOPUIIM B MEPHOIL
kos0e BMecTuMOocThi0 100,0 M. OnpenenuTs MOJIIPHYIO KOHIICHTpA-
nuto skBuBajeHTa kuciotel, 1(HC1), ecnmu Ha tutpoBanue 15,00 mu
pactBopa NaOH wu3pacxomoBanu 19,50 M1 KUCIOTHI

17. Onpenenutb MOJISIPHYIO KOHIIEHTPAIMIO SKBUBAJIEHTA PacTBO-
pa KOH, eciu Ha tTutpoBanue 15,00 ma ero uzpacxomoBanu 18,70 mn
pactBopa HC1 ¢ T (HC1) = 0,002864 r/mi

18. o xakoro oObema HYXHO JIOBECTH PacTBOpP, B KOTOPOM CO-
nepxkurcst 1,532 r NaOH, 4yto6s1 Ha TuTpoBanue 20,00 M 3Toro pac-
TBOpa u3pacxonosars 14,70 mn HC1. T (HC1) = 0,003800 r/mn

19. Ha tutpoBanme 1,025 r HC;04:2H20 uspacxomosano 24,10
mia pactBopa NaOH. Paccuurtates T(NaOH); T(NaOH/ H2C,04); Co
(NaOH)

20.  Kaxoit 06beM 10% NaOH miotHocTsio paBHoit 1,105 r/ma mo-
TpeOyercs mis npurotosnenus 500 mn 0,2 H pactBopa NaOH

B ©O©OND O AW

MeTobl OKUCIICHUS -
BOCCTaHOBJICHUS
(pemokcumeTpusi)

1. UYT0 Ha3BIBAIOT OKUCINATENEM?

2. UYT0 Ha3BIBAIOT BOCCTAHOBUTEJIEM?

3. Kakoil peakTuB B KaueCTBE TUTPAHTA MCIOJb3YETCA B IIEPMaH-
raHaToMeTpuu?

4. Kakoill peakTuB B KayecTBE THTpaHTa HMCIOJb3YETCSd B HOMO-
MeTpUH?

S. Kakoil peakTuB B KauecTBE THUTPaHTa UCIOJB3YETCS B AUXPO-
MaToMeTpuu?




6. Kak ONpCACIIICTCA TOYKA 3KBUBAJICHTHOCTHU B IICPMAHIaHATO-

METpUH
7. UTto Ha3pIBAIOT KPUBOW TUTPOBAHUS B PEIOKCUMETPUN?
8. Kaxue Bam n3BecTHBI METO/1bI pEAOKCUMETPUU?

9. UTo Ha3pIBAIOT KPUBOU TUTPOBAHUS B PEIOKCUMETPUU?

10.  HaBecky cramu maccorr 0,2548 T ¢ coaepkaHWeM MapraHia
1,09 % pactBopuinu, okucawiu mapranen 10 MnOs 4 OTTUTPOBAIH
18,50 mu pactBopa NasAsOs. PaccuntaTh MOJSPHYIO KOHIIEHTPAIUIO
skBHuBaJIeHTa pacTBopa NazAsOsz u ero Tutp mo Mn.

11.  Hasecky neprunposns(H20O,) maccoit 2,5000 r mepeHeciu B
MepHyto koi0y Bmectumocthio 500,0 mi. Ha tutpoBanue 25,00 mu
pactBopa u3pacxomoBanu 18,72 mu 0,1124 # KMnO,4. Beraucnuth
maccoByto foio (%) Ho,O, B meprumporre.

12. K pactBopy, comepxkamiemy 0,1510 r texumyeckoro KCIOg,
npwtwe 100,0 mur 0,09852 H. pactBopa Na,CrO4, H30BITOK KOTOPOTO
ortutpoBanu 22,60 ma 0,1146 5. KMnO,. Berauciauts MaccoByro 10-
70 (%) KCIO3; B obpasiie.

MeTtoapl OCaXIEHUSI
A KOMIUIEKCOHOMET-
puu

Kak noOuBaroTcs oJIHOTO OCaXIeHUA?

Kaxkoli peakTuB HCIIOIB3YyETCS B Apr€HTOMETPUN?

Kaxkoll peakTuB HCIIOIB3YETCS B MEPKYPOMETPHUH?

KakoBbI 0COOEHHOCTH CTPOEHUST KOMITJIEKCHBIX COSTUHEHHM ?
YTo Ha3bIBAIOT JIMTAHIOM?

Kaxkue BemecTBa OTHOCAT K KOMIUIEKCOHAM?

Kakue BeniectBa OTHOCST K METAJUIOUHAMKATOpaM?

YT0 HaA3BIBAIOT KECTKOCTLIO BOKI?

B xakux eguHUIIaX U3MEPSETCS KECTKOCTh?

0. Kasg Bonma cunrtaercs «KeCTKOW»?

1. Kaxkast Bozma cuutaercs «MATKON»?

12. N3 1,180 1 x. 4. ZnSO4-7H,0 npuUroTOBICH PacTBOP B MEPHOM
kos0e emMkocThio 200 mur. Ha tutpoBanue 20 Mi 3TOTO pacTBOpa pac-
xonyercst 26,5 mn komruiekcona lll.  Beraucnure HOpManbHOCTH U
TUTP pacTBopa KoMruiekcoHa lll.

RBRO©oOoN~ WD E

OnTtuueckue metonsl | 1. MonexkynsapHbIii aOCOPOITMOHHBIN aHATH3.
aHaJIM3a 2. OcHOBHOM 3aK0H cBeTomoronieHus (3akon byrepa-Jlambepra-
bepa).
3. Yrto Takoe onTUYecKas MIOTHOCTb.
4. Yrto Takoe CBETOMPOIYCKaHUE
5. UYTo Ha3bIBAIOT CIEKTPOM IMOTJIOIICHHUSI.
6. KauecTBeHHBII U KOTUYECTBEHHBIN aHAIIN3HI.
7. Amnmnaparypa.
8. JIFroMUHECIIEHTHBIN aHAJIN3.
9. OO1as XxapakTepUCTUKA U TEOPETUUECKIE OCHOBBI METOIA.
10.  KauecTBeHHBIN U KOTHMYECTBEHHBINH aHATH3HI.
11.  Anmnaparypa. [Ipumenenue Metoa.
12,  DMUCCHOHHBIN CIIEKTpaIbHBII aHATH3.
13. Teopernueckre OCHOBBI METO/1A.
14.  dotomeTpus MIAMEHH.
15.  Amnmaparypa u mpakTH4ecKoe TPUMEHEHHE METOa.
OnekTpoxumuueckue | 1. [Monsiporpadusi.
METOJbl aHaTu3a 2. Konaykromerpus.
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Kynonomerpus.
[ToreHunomerpus
DIeKTpoXUMHUYECKIEe METOIbl aHanu3a. Kiaccudukanus mero-

Konnykromerpus. Teopernueckue 0CHOBBI METOA.
[IpsiMast KOHIYKTOMETPUS M KOHAYKTOMETPHUYECKOE TUTPOBA-

Nox gaksw

HUE.
8. BricokouacToTHOE TUTPOBAHMUE.
9. [IpumeHeHne MeTo1a KOHIYKTOMETPHUU.
10.  Bomprammepomerpusi.
11.  BoabTammneporpaMmsl.
12. IlpumeHeHue mMeTosa.
13.  Kynonomerpus. IlpsiMas KyJTOHOMETpUS W KyJIOHOMETpUYe-
CKO€ TUTPOBaHHUE.
14. 10. IMorenmmomerpusi. OOIIasi XapakTepUCTUKa U TEOpEeTUUE-
CKHE€ OCHOBBI METO/IA.
15.  IlpsMas moTeHUHOMETPUS U MOTEHIIMOMETPUYECKOE TUTPOBA-
HUE.
16.  Amnmaparypa. [Ipumenenue metona.
Becosoit aHajus. YT0 IE€XUT B OCHOBE BECOBOI'0 METOIa aHaIn3a?
Xpomatorpadus UTto Ha3bIBaIOT OcaxaaeMoi popmoii?

1

2

3 Kakwne TpebGoBanus k HEl?

4, Yto Ha3bIBAIOT OcauTeIEM?

5 Kakue tpeboBanms Kk Hemy?

6. KaxoBbl ycioBust 00pa3oBaHus KPUCTAUIMUECKUX U aMOPPHBIX
0CagKkoB?

7. Onpenenure MOPsAIOK OCHOBHBIX OINEpaIMil TPaBUMETPUYECKO-
ro METOJla aHAJIN3a:

8. a) OXJIAKJICHHE U B3BEIIMBAHHE OCAJIKa

9. 0) pacyeT, B3BCIIMBAHUE M PACTBOPEHUE HABECKH

10. B) IIPOMBIBAHKE, MPOKATMBAHUE OCAIKa

11. ) punsTpoBaHHE OCaIKa

12. 1) OCKJCHUE U CO3PEBaHUE OCaIKa

13.  Xpowmatorpadus, TCOPETUUECKUE OCHOBBI METOIA.

14, Knaccuduxarus Meto10B XxpomaTorpaduu.

15. XpomaTtorpammsi.

16.  T'azoBas xpomarorpadus.

17.  XunkoctHas xpomarorpadusi.

18. B uem oTnuyme ra3oBoii U KUJIKOCTHOM XpomaTorpapuu?

19. B 4Yem 0COOEGHHOCTH Ka4eCTBEHHOTO XPOMATOrpapu4ecKOro
aHanu3za?

20.  YtOo neXHUT B OCHOBE KOJIMYECTBEHHOI'O aHAlU3a B XPOMATo-

rpadun?. Tonkocnoinas xpomarorpadus. I'enb-xpomarorpadusi.

7.3 Bomnpocsl A 3auera
Bauer (Il cemectp) mpoBoauTCs B YCTHOM (hopme mo Ouieram, coAep aiuM 3 Bompoca
WA MUCbMEHHO I10 TECTaM.

Bonpocsr Nel mo Omiieram Ha yCTHOM Ha 3a4eTe
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1. OcHOBHBIE peareHThl, UCHOJB3YIOIIHUECS IIPU aHAINU3E MPOJLYKTOBOTO CHIPbS U MPOAYK-
TOB IIMUTAHUS
[IpaBuna paboTbl ¢ MEPHOI MOCY 1O
Pacuers! npu mpUroToBIeHNUN paboYNX pacTBOPOB
IIpurorosiienue pactBopa komiuiekcona III
Kax onpenenuts KOHLIEHTpanuu pacTBopa koMiiekcona I11
Kaxk onpenenuts KOHIEHTPALIMIO Ca™ u Mg+2 B BOJIE X MPOJYKTAX
Kak npurotoBuTh cepuio CTaHAAPTHBIX PaCTBOPOB
Br160p cBeTodunbTpa u pabodeii JNTMHBI KIOBETHI
Omnpenenenre 3aBUCUMOCTH ONTUYECKOW IUIOTHOCTH pacTBopa D OT KOHUEHTpauuu u
MIOCTPOEHUE IPATUPOBOYHOTO rpaduka
10. Kak nmoaroroButh noHomep (pH- metp) k padore
11. Bydepusie pactBopbl. Kak HacTpouth npubop 1o craHAapTHBIM Oy(pepHBIM pacTBO-

COoNoA~AWLN

pam.
12. W3mepenust pH pacTBOpOB, CHIPhS U MPOTYKTOB ITUTAHUS

Bomnpoc Ne2 o 6miieram Ha YCTHOM Ha 3a4eTe

TuTpumeTprUecKre METO bl aHAJIM3a B MUIIIEBBIX MPOU3BOICTBAX
DoTOMETPUUYECKHUE METO b aHATTN3a B MUIIEBBIX MPOU3BOJICTBAX
DNEeKTPOXUMHUYECKUE METO/IbI aHATN3a TTPH MCCIICIOBAHUN PACTEHUN
buosnemeHThl KanbMii 1 MAarHU B pAaCTEHUEBOJCTBE. METOIbl aHAIN3A.
buosnemeHThl HaTpUid U KaJdui B paCTEHUEBOICTBE. METOIbI aHATM3A.
buosnemMeHThl KpeMHUI U CEJIEH B PACTEHUEBOICTBE. METO bl aHATN3a
buosnemMeHThI jxene30 U Meb B paCTEHUEBOCTBE MPOIyKTaX. MeTo bl aHam3a
buosnemeHT IMHK B pacTEHHUEBOACTBE. METOIbI aHAIN3a

. buosnemenTh MOMMOACH M BaHAAHMI B paCTEHUEBOICTBE. METO bl aHAIH3a
10 buosnements hochop 1 a30T B pacTeHHEBOACTBE. METO bl aHANIH3a

11. KucnoTHO-OCHOBHOE TUTPOBAHUE B TEXHUYECKOM KOHTPOJIS

12. MomomeTprueckoe THTPOBAHHE B TEXHHUCCKOM KOHTPOJIE

CoNR~ LN E

IIpumepHblii nepevyenb Bonpocos Ne3 1o Ousieram Ha yCTHOM Ha 3a4eTe

1. Ecnu Ha TUTpOBaHKE HaBECKH Kaius KapOoHaTa ¢ MHIUKAaTOpoM (eHosiprasernHoM Obl-
710 u3pacxoroBano 10,15 Mt consIHOM KMCIIOTHI ¢ MOJIIpHO# KoHLeHTparuei 0,1200 Mo/, ve-
MY paBHa Macca HaBECKH BenlecTna’?

2. 2,000 r oOpa3ia coau aMMOHUS pacTBOpWIIM B BoJie U moaydrn 100,0 mur pactBopa. K
QIMKBOTHOM J10JIe MOydeHHOTo pacTBopa oobeMoM 10,00 mu no6asunu 20,00 M pacTBopa Ka-
nus ruapokcuna ¢ konmneHtpanuend 0,09000 Monb/n, 1 HA TUTPOBAHWE HEMPOPEArupOBaBIIETO
M30BITKA IMIEJIOYH IMONUIo 8,55 MIJI COJITHOW KHCIOTBHI ¢ MoJisipHOM KoHIeHTpammeir 00,1000
Moutb/1. Yemy paBHa MaccoBasi A0Jsl aMMHaka B 00pasiie paBHa.

3. HaBecky MOJIEKYJISIPHOTO K€Ji€3a PAaCTBOPHUIIM B CEPHOU KHUCIIOTE U OTTUTpoBanu 17,15
MJI pacTBOpa KaJMs NepMaHraHara ¢ MojsipHoi koHueHTpamnuei 0,009500 monb/n. Berancauts
Maccy HaBECKH Keliesa.

4. Ha tutpoBaHHue HaBecKd coiu Mopa Obl10 m3pacxogoBano 15.00 mMa pacTBopa Kanus
NepMaHraHaTa ¢ MOJSIpHOW KoHIeHTpauuei skBuBanenTta 0,07500 mons/n. Yemy paBHa Macca
HaBecku co Mopa?

5. BbIUMCINTH MacCcOBYIO JOJIIO BOAOPOJA MEPOKCUAA B pacTBOpe B %, €CIM HAa TUTPOBa-
Hue 15,00 mi storo pactBopa (1,0 r/mi) 6b110 3aTpadeHo 8,95 Ml pacTBOpa Kajus epMaHraHa-
Ta ¢ MoJisipHO# koHueHTpanueit 0,01010 moms/i.

6. Kakyro mMaccy HaBeCKM QUTHIpaTa LIABENEBON KHUCIOTHI CIEAYET B3STh JUISl IIPUTOTOB-
nenus 250,0 M pacTBOpa ¢ MOJIIPHOM KOHLIEHTpaluen sxBuBanenTa kuciaots! 0,1000 mons/n?
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7. Paccuntarh Maccy HaBeCKM HATpUsi KapOoHaTa, HEOOXOIUMYIO JUISI MPHUTOTOBIICHUS
500,0 M pacTBOpa ¢ MOJISIpHOM KOHIIeHTpanuen sxBuBaneHTa coym 0,1000 Mois/11.

8. Paccunrath Maccy HaBecKH OE3BOJHOTO HATpHsl TeTpabopara, HEOOXOAUMYIO Ui TPH-
rotosnerust 200,0 M pacTBOpa ¢ MOJIIPHO#M KOHLEHTpanuen sxBuBaienTa coiu 0,1000 moss/n

9. Ilpu aHanu3e KOHTPOJBHOTO pacTBopa, coaepxaiiero 1, 5437 r. HOHOB Meau, METOAOM
HoloMeTpun MOJy4eHO cpeaHee 3HadeHue Xcp=1, 5418 r. Berunciauts abCoMIOTHYIO U OTHOCH-
TEJBHYIO ITOTPEITHOCTb.

10. KakoBa mMaccoBas 10151 U MOJsipHasi KoHIeHTpalus 3BuBasienTa HNO3 B pacTtBope ¢
C=2,27 Moib/1, ¢ mI0THOCTHIO 1,113 /ML

11. Beruucnure MOJIIpHYIO KOHILIEHTPAIIMIO U TUTP pacTBopa pyTuHa (BuTamuHa P), ecnu
npu 258 HM onThuYecKas IJIOTHOCTh aHalIu3upyemoro pactBopa paBHa 0,780, a ctaHAapTHOTO
pactBopa ¢ koHmeHrtpamuen 6,0-10-5 mose/a — 0,640. M(pyruna) = 610 r/MOb.

12. Beinmazier 1 0caiok npu cMeleHnH paBHeIX o0bemoB 0,05 M pacTBopa arerara CBUH-
11a Pb(CH3COQO); u 0,5 M pacrtBopa xsopuaa kamust KC1?

Kpurepuu onenkn Ha 3auére:

- OIICHKA «3aYTCHOY» BBICTABIISICTCS, €CIIM BCE PACUEThI BBITIOJHEHBI ITPABHIILHO,
MIPaBMJIBHO UX UHTEPIIPETUPYET U OTBEUAET HA BOMPOCHI ITPHU cobeceI0BaHUU 110
UHIUBUAYyaIbHON paboTe (CTENeHb YPOBHS OCBOEHUS KOMIIETEHIIMN HE HMYKE IOPOTOBOT0, HE
Menee 30 6amioB);

- OIICHKAa «HE3a4TEHO», €CJIM PACUYETHI CIeNIaHbl C OIMMOKAMH, CTYJICHT 3aTPYIHSIETCS B
MHTEPIIPETAINH [TOJyYEHHBIX pPe3yIbTaTOB, HE OTBEYAET HA BOMPOCH! (YPOBEHb OCBOCHUS
KOMIIETEHITUI HIDKE MOporoBoro, MmeHee 30 6aion).

7 Y4yeOHO-MeTOoqUYecKOe U MHPOPMAIIMOHHOE o0ecTieueHHe TUCUMILTHHBI (MOTYJIs1)

a) OCHOBHAS JIUTepaTypa:
1. Banosa (Komnsinora), Banientuna JIMutpueBHa.
AHamuTudeckas XUMHUs U QU3UKO-XUMHUYSCKHE METOJIbl aHaau3a [DJIEKTPOHHBINH pecypc]:
npaktuky™m / B. JI. Bamosa (Komsutosa), E. W. Tlapmuna. - DnextpoH. aad. - M.: JlamkoB u K,
2021. - 200 c. - Buewnsist cepuika: http://znanium.com/go.php?id=430507

0) 1OMOJIHMTeJIbHAS JIuTepaTypa:

1. ®U3UKO-XMMHUYECKHUE METOJbl aHajn3a MOJOKa M MOJIOYHBIX MPOAyKToB / [cocTt. M. H.
[ernora] ; MCX P®, ®I'OY BIIO BI'MXA, Texnosoruveckuii ¢pak-t, Kad. Heoprannueckoi
U aHAIUTUY. XUMHUHU. Y. 2 : DIeKTpoXUMHUYECKHE METO bl aHaiIu3a. - Bonoraa ; Mosiounoe : 11|
BI'MXA, 2008. - 64 c.

2. Mepkynosa, H. I [Ipou3BOACTBEHHBIN KOHTPOJIb B MOJIOYHON MHPOMBIILJICHHOCTH :
npakTuaeckoe pykosojictBo / H. I'. Mepkynosa, M. FO. Mepkynos, 1. FO. Mepkynos. - CIIO. :
[Ipodeccus, 2009. - 653, [1] c. - bubauorp. B KoHIIE YacTen

3. OU3NKO-XMMHUYECKHE METObl aHaiu3a [DIeKTPOHHBINH pecypc] : 1abopaTOPHBIM MPaKTH-
KyM: yueO. - metoauy. niocodbue / [I'. K. Jlynenko u np.]. - Dnekrpon.nan. - HoBocubupck : Ho-
BOCHUOHMPCKHUIA TOCyIapCcTBeHHbIN Texuuueckuit yausepcuret (HI'TVY), 2010. - 87 c. -

Buemnsist cepiika: http://znanium.com/go.php?id=546598

4.AnexceeBa, Maprapura MuxainosHa. @U3NKO-XUMUYECKUE METOABI UCCIEAOBAHNN: IIPAK-
TUKYM : [Ans ctyn. no crer. 110900 - "Texnosorus np-Ba u nepepaboTKH C.-X. NpoayKiuu'] /
M. M. AnekceeBa, T. H. PomanoBa ; M-Bo cenbckoro xo3-Ba Poc. ®enepanun, Camapckas
I'CXA. - Kunens : PUL] CI'CXA, 2014. - 110, [1] c. - bubnuorp.: c. 105
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8. Hepeqeﬂb I/IH(l)OpMaIII/IOHHbIX TeXHOHOFHﬁ, HCIOJIB3YEMBIX IPU MPOBEACHUMN
Hay'lHO-HCCJIeI[OBaTeJIBCKOﬁ paﬁoTbI, BRJIIOYAsl NIEPEYCHb MPOrpaMMHOT0 odecrneyeHus: U
I/IH(l)OpMaIII/IOHHLIX CIIPaAaBOYHBIX CUCTEM

JInneH3snoHHoe mporpaMMHoe odecrie4eHue:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office Profession-
al 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. 0OTCYECTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:Ilpeanpusitue 8. Koudurypanus, 1C: Byxranrepus 8 (yueOnas Bepcusi)

Project Expert 7 (Tutorial) for Windows

CIIC KoncynpranTllntoc

Kaspersky Endpoint Security myst 6uzneca CtanaapTHBII

CBOﬁO}IHO PacnpoCcrpaHaeMoc JIMHCH3UOHHOE IMPOrpaMmMHoOe€ odecreueHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4. OTCYECCTBCHHOC

Sunekc.bpaysep

NudopmManmoHHble CIPABOYHbIE CHCTEMBI
— EnvHoe okHO nocTyna K 00pa3oBaTENIbHBIM pecypcam — pekUM JOCTYIIa:
http://window.edu.ru/
— UTIC «Koncynpsrantllnmroc» — pexxum goctyma: http://www.consultant.ru/
— NuTepdakc - LleHTp packpbITHs KOPHIOPATUBHOW HHPOpMALUU (CEPBEP PACKPHITUS WH-

bopmaryn) — pexxum goctymna: https://www.e-disclosure.ru/
—  Hadopmanmonno-npaBoord  mopran [TAPAHT.RU -  pexum  jgocryma:
http://lwww.garant.ru/

— ABTOMaTHM3UpOBaHHAas crnpaBoyHas cucreMa «Cenbxo3TexHuka» (Web-Bepcus) - pexxum
noctyi: http://gtnexam.ru/

IIpodeccnonanbHbie 6a3bl JAHHBIX

— Hayunas snexrponnas 6uoimorexka eLIBRARY.RU — pexum gocryna: http://elibrary.ru

— Haykomerpuueckas 6asa JaHHBIX SCOPUS: 06asa JaHHBIX pedepaToB W IHUTHPOBAHHS —
pexxum pocryna: https://www.scopus.com/customer/profile/display.uri

— Odunmansueii cait dexepanabHOM CIIyKObI TOCYIapCTBEHHOM CTATUCTHKH — PEKHM J0-
cryma: https://rosstat.gov.ru/ (OTKpBITBIHi JOCTYII)

— Poccuiickas Akagemus Hayk, OTKpBITBINA JOCTYI K Hay4HBIM JKypHAjIaM — PEKHUM JOCTY-
na: http://www.ras.ru (OTKpbITBI HOCTYII)

— OdunmanbHelii callT MUHHCTEPCTBA CEIIBCKOro Xo3siicTBa Poccuiickoit denepanun —
pexxum noctyma: http://mex.ru/ (OTKpsITBIH 10CTYII)

DJIEeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMBbI:
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http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/

o DnexrpoHHbIH 6nbmuoreunslii katanor Web MPBUC — pexxum poctymna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o DBC JIAHb — pexxum nocrymna: https://e.lanbook.com/

o OBC Znanium.com — pexxum nocryna: https://new.znanium.com/
o DBC IOPAUT — pexum nocryna: https://urait.ru/

o OBC POLPRED.COM: http://www.polpred.com/

o OJnekTpoHHasi OMOIMOTEKa N3ATEIbCKOTrO LIEHTPa «AKaIEMUs» !
https://www.academia-moscow.ru/elibrary/ (komnekuus CITO)

3BC ®I'bOY BO Bomorozackas TMXA — pexxum goctyma: https://molochnoe.ru/ebs/

9. MaTepuajbHO-TeXHHYECKOE 00ecTievYeHne TUCIHIJIHHbBI:

VYyebnast aynuropust 1256 11t mpoBeneHUsI 3aHITHI JICKITMOHHOTO ¥ CEMUHAPCKOTO TH-
na (TMpakTHYECKUe 3aHATHSA); TPYIMIIOBBIX U WHIWBUAYAIBHBIX KOHCYJIbTAIMMA, TEKYIIETO KOH-
TPOJISI U POMEXKYTOUHOU aTTecTarui. OCHAIEHHOCTh: YueOHas MeOelnb: cToybl — 40, CTyabs —
70, nocka yueOHas, kapeapa. OcHOBHOE 000pYy/IOBaHME: FKPaH JJIs MPOEKTopa 1 MmIT., TPOEKTOP
- 1 mT., komMnpIOTEp B KOMILIEKTE - 1 mT. YueOHas ayautopus 1360 JlaGoparopust HeopraHude-
CKOM W aHAMTUYECKOW XUMHH, JJIs1 TPOBEIEHHUS J1a0OpaTOpHBIX 3aHATHH. OCHAIIEHHOCTH:
VYyeOnast meOenb: 1abopaTOpHBIE CTOJIBI — 8, CTOJ JUIsl pEaKTUBOB — 4, CTOJ JyIsl MPUOOpPOB — 2,
cTynbs — 17, nocka yueOHast, mkad 11t XpaHeHHUsST y4eOHbIX MaTepUaIoB — 3.

OcHoBHOE 000pyIOBaHKE: BECHI JJabOpaTOpHBIE 2 Kacca TOYHOCTH, XOJIOIUIHHUK JIu-
Ouxa, BoJsiHas OaHs, TecuaHas OaHs, CIUPTOBKa, (papdopoBas cTymka ¢ meCTUKOM, JAeTUTEIbHAS
BOPOHKA LIMJIUHAPUYECKasl, BAKYyM-HAcoC, MajeTKa, apeoMeTp, (POTOKOIOpUMETp KOHIIEHTpaIlH-
ounblii KOK-2, nonomep 5B-74, anekTpudeckue MINTKH, BEChl aHAIMTHYECKUE, pepakToMeTp
NP®-454, xomoauIbHUK OBITOBOM, BRITSDKHOM IIKad, CymMIbHBIN MKad, MydenbHas medb.

OBECIIEYEHME OBPA30OBAHMUA JJIA1 JIUL C OB3

[[J'Iﬂ oOecneyeHus O6pa30BaHI/I$I HHBAJIUWAOB U JIUI C OIrpaHUYCHHBIMH BO3MOKHOCTAMH
3A0POBBA peajin3anust IUCHUIITIMHBI MOYKET OCYHICCTBIIATHECA B aJAlITHPOBAHHOM BUJC, UCXOOA
N3 MHAUBUAYAJIbHBIX HCI/IXO(i)I/ISI/I‘IeCKI/IX 0COOEHHOCTEN U IO JIMYHOMY 3a4BJICHUIO 06yqa}0me—
I'0Csd, B 4aCTHU CO3aHMA CIICHHUAJIbHBIX YCHOBHﬁ.

B cnemuanbHbie YCJI0BUS MOTYT BXOIAWUTH: MPEAOCTABICHUC OTCIbHOM ayJuTOpUHn, HEC-
O6XO,Z[I/IMBIX TCXHUYCCKUX CPCACTB, IMPUCYTCTBHUC ACCHUCTCHTA, OKA3BIBAIOLICTO HCO6XO,Z[I/IMYIO
TEXHUYCCKYIO IMMOMOIIb, BBI60p (1)OpM]':>I OpeAOCTABJICHUA MHCTPYKIUU IO NMOPAAKY ITPOBCACHUA
TCKYLICTO KOHTPOJISA U HpOMe)I(YTO‘IHOﬁ aTTCCTAallMH, HCIIOJIB30BAHUC CIICIHIHMAJIBHBIX TCXHHNYC-
CKHX CPEACTB, MPCAOCTABJICHUC IICPEPBhIBA UIA IIpUC€Ma IMUIIH, JICKAPCTB U JP.

I[J'IH Jiug € OrpaHUYCHHBIMH BO3MOKHOCTAMH 3O0POBBA NPCAYCMOTPEHA OpraHU3alunsd
KOHCYJ’ILT&HI/II\/‘I C UCIIOJIb30BaAHHEM BHGKTpOHHOﬁ IIOYTBI.

yqe6HO'MeTOI[I/I‘{eCKI/Ie MaTepuajbl I CaMOCTOSATEIbHOMN pa6OTBI O6y‘laIOI_HI/IXC$I nu3
Yucjia MHBAJIMAOB U JIUI C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3I0POBbS (OB3) MMpeaoCTaBIAIOTCA
B (bopMax, AAalITUPOBAHHBIX K OI'PAHUYCHUAM UX 300POBBA U BOCIIPUATHA I/IH(l)OpMaLII/II/IZ

I[J'IH JII ¢ HAPpYIICHUAMU 3PCHUS:
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https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/
https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

— B I1e4aTHOM (hopMe yBeTUUYEeHHBIM HIPUPTOM,

— B (hopMe NEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HApyIISHUSIMU CITyXa!

— B rie4atHoi (opme,

— B (hopMe NEKTPOHHOTO TOKYMEHTA.

JUiist U1 ¢ HapyIIEHUsIMHA OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B re4atHoi (opme,

— B (hopMe NIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepedeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTa 00 Y-
YAOIINXCS.
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Kapra xomnereHuuii AMCHUININHBI

AHaJuTHYecKasi XxuMusl (Hanpasyenne noaroroBku 35.03.04 Arponomus)

]_IGJH) JUCHUITINHBI IMOATOTOBKA CIICHHUAIIMCTOB, BJIAACIOIINX TCOPCTUUCCKUMU OCHOBAMU M MPAKTUYCCKUMU IMPUCMAMU OCHOBHBIX XH-
MHWYCCKUX U MHCTPYMCHTAJIBHBIX METOJOB aHAJIM3a, YMCIOIUX ITPOBOJUTH 06pa60TKy PE3YJIbTATOB AaHAIUTUUCCKUX

OIPEICIICHUN.
3anauu TUCIUIUIMHBI 1) JlaTh CTY/IEHTaM 3HaHUs [0 OCHOBAM TEOPUH METOJIOB aHaJM3a COCTaBa BEUIECTBA UM CMECH BEILIECTB;
2) MIPUBUTH YMEHHE BOCIIPUHUMATh U aHAIU3UPOBATh MOIYYEHHYI0 HHPOPMAIIHIO;
3) MIPUBUTH Y CTYJEHTOB YMEHUE paboTaTh Ha CpeIHEN CII0)KHOCTH (PU3UKO-XUMHUECKUX NPUOOpax, aHaTU3H-
poBaTh U 00CYKJaTh Pe3ybTaThl SKCIIEPUMEHTOB, 00pabaThIBaTh UX C IOMOIIbIO COBPEMEHHON BBIUMCIUTEIBHOM
texHuku (II9BM).
B npouiecce ocBoeHust JaHHOM AUCHUIUIMHBI CTYACHT (GOPMHUPYET U IEMOHCTPUPYET CIAEAYIONINE
Komnereniuu
IlepeueHb KOMMIOHEH- ®opma  ore- "
Texnonorun ¢opmu- CryneHu ypoBHEH OCBOEHHSI KOMIIETEH-
TOB (TUTaHHUpYEMBIE pe- HOYHOIO Ccpea-
NHuneke dopMynHpoBKa poBaHus 1005078
3yJbTaThl 00 yUEHUS ) CTBa
Ob6menpodeccnoHabHbIe KOMIIETEHIIUT
OIIK-1 CrniocoOeH pemaTh TUIIOBBIE | 3HATH: Jlexuun TectupoBanue | [loporosblii
3a7a4M NpoQEeCCHOHATBHON | - OCHOBHBIE XHMHYECKHE (3auér)
JIEATEIIbHOCTH HAa OCHOBE u ¢pus.xumuuyeckue mero- | JlaboparopHo- VYernbiii otBeT | U-10I1K-1 JlemoHCTpupyeT 3HaHHE

3HAaHWH OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U eCTe-
CTBEHHBIX HayK C IIPUMEHE-
HHUEM HH(POPMAIIMOHHO-
KOMMYHUKAIIUOHHBIX TEX-
HOJIOTHH

Jbl aHaJln3a BCIICCTB, UX

CYHIHOCTD, TEOPETUUC-
CKH€ OCHOBBI M 00JIacTH
IIPUMCHCHMUA, MCTPOJIO-

THYCCKUE XapaKTCPUCTH-
KH METOIOB  aHajau3a
YMmerTh:

- BBIOMPATh METOJIbI aHa-
JIn3a BEIIECTB, TOTOBUTH
CTaHJapTHBIE PACTBOPBHI;

IPAKTHYECKHE pa-
OOTEI

OCHOBHBIX 3aKOHOB MaTEMAaTUYECKUX U
€CTECTBEHHBIX Hay4HBIX, a TaKxe oO11e-
npo(eCCUOHANIBHBIX AUCLUILINH, HE00-
XOJMMBIX JIIsl peIlIeHUs] TUIIOBBIX 3a7a4
IIPU BO3/EJIbIBAHUU

OBOUIHBIX, JIOJIOBBIX, JIEKAPCTBEHHBIX,
JIEKOPaTUBHBIX KYJIbTYp U BUHOIPAJ
NI-20I1K-1. Mcnonb3yeT 3HaHUA OC-
HOBHBIX 3aKOHOB MaT€MaTU4YECKUX U
€CTECTBEHHBIX HayK JUISl PELICHUS
CTaHJApPTHBIX 33Ja4 B 00J1aCTH Ca0BOI-
CTBa
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