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JIuer PErHCTPAIHH H3IMEHCHHH H IONOJIHEHHRA

METOIHYECKOTD H
HIILI]GPM ALMOHHOTO 0DECTICUCHHA
JIHCITMITTIIHHEL

Hara, Ne
Ne | Pasmen PILL Kpartkoe conepiaanne MPoTOKOIa [Moanuce
n/n (Moyns) H3IMEHEHHA IOMOIHEHHA FACEAHMA 3as.Kafepoi
Kaeapel
BHecenbl H3MEHEHHA B pasgene 23.10.2018,
1 Cﬂt'l"d_HH'l'ﬂ;l[h H p'EIlE!H'{:E! HT .NE?
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2 4,8,9 BHeceHbl H3MEHEHHA B 01.09.2019,
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OOHOBIICH CIIUCOK JTHTEPATYPLI,
OOHOBIEHO MH.']'-EPHH.‘[[—.\H{‘.I—
TeXHHYECKOrD odecneueHHe
AHCHHIIHHEBL
3 8 Axryanusaums yqedHo- 01.09.2020 § -
el oy




1 Iesm ocBOEHMSsI AW CITUIIJIMHBI

Heabro ocBoeHUs! TUCHUILTUHBI «METObl UCCIIEIOBAHUSI CBOMCTB ChIPbSl U MUIIEBBIX MPOAYK-
TOB» sIBJsETCSl (hopMHUpOBaHUE y 00yUaIOMIMXCsl 3HAHUNA M YMEHUN B 00JIACTH COBPEMEHHBIX METOJI0B
KOMILIEKCHOM OIEHKH KauyecTBa, MUINEBOW LIEHHOCTU U CBOMCTB MUILEBOIO CHIPbsi U MPOAYKTOB JJIs
MOJIy4eHUsl OMOJIOTUYECKHU IMOJIHOIICHHBIX, KOJOTMYECKH O€30MacCHBIX MPOIYKTOB C IIUPOKUM CIEK-
TPOM MOTPEOUTETHCKUX CBOMCTB.

2 Mecro aucuumiiuHbl B cTpykrype OOII noarorosku 6akanaBpa

Hucuunmza b1.B.03. «MeToibl UcclieIoBaHUs CBOMCTB ChIPbSl U MUILIEBBIX MPOYKTOBY BXO-
JUT B BAPUATUBHYIO 4acTh OJ0ka 1 0Opa3oBaTebHOM MPOTrpaMMEl.

JlucuunianHa u3ydaercs Ha BTOPOM Kypce, TO3TOMY JUIsl €€ OCBOCHHS HEOOXOJIMMBI 3HAHUA,
YMEHUS U BIaJleHUs, CHOPMHUPOBAHHBIE B PE3yJbTaTe MOJIYUYECHHUsI CPEAHEro (IOoJHOro) obmero odpa-
30BaHUA 0 JUCHMIUIMHAM «XAMUA», «Dusukay, «MaTeMaTHKa.

3HaHWS U YMEHHUS CTYJEHTOB, MMOJYYCHHBIC MTPU U3YYCHUH JAHHOW JUCIMILTUHBI OYIYyT SBIS-
I0TCS OCHOBOH Ui JATbHEHUINEro M3y4eHUs TaKuX AUCHMILIUH, Kak «buoxumus», «MukpoOuonorus
MUIIEBBIX MPOAYKTOBY, «XuMHUA MUKWy ,«Du3nko-xuMuyeckne U OMOXMMUYECKHE OCHOBBI MPOU3-
BOJICTBA MUIIEBBIX MPOJTYKTOB.

3 Komnerenuuu o0ydarwmerocs, (popmupyemsbie B pe3yjibTaTe 0CBOCHHMS NUCHUILUIMHBI M
IUIAHMPYeMble pPe3yJIbTaThl 00y4eHust

B pesynbpTate ocBOeHUs AUCHUIUIMHBI «METOMbI MCCIEIOBAaHUS CBONCTB CBHIPbS W MHUIIEBBIX
MIPOJYKTOBY O0YUYAIOLIUICS TOJDKEH 001a1aTh CIEAYIOIMMU KOMIETCHIIUSIMU:

CTpyKTYpHBIN 3JIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS
KOMIIETCHIIUU

I1K-5: criocoOHOCTBIO UCTI0JIB30BaTh B IPAKTUYECKOMN IEATEIILHOCTH CIIEUATN3UPOBAHHbIC 3HAHUS
(byHIaMEHTAIBHBIX pa3aenoB (GU3NKH, XUMUU, ONOXUMHH, MATEMATHKH U1l OCBOCHHS (DU3UUIECKHUX,
XUMUYECKUX, OMOXMMHUYECKUX, OMOTEXHOJIOTUYECKUX, MUKPOOHOIIOTHYECKUX, TEIIIO(PU3NIECKIX
IIPOLIECCOB

3HaTh - OCHOBHBIE CBOMCTBA BCIICCTB

- OCHOBHBIC OIIPCACIICHUA U ITIOHATUSA, JIC)KAIIUC B OCHOBE I[GI\/'ICTBI/ISI CO-
BPEMCHHBIX HpI/I60pOB, CpCACTB UBMCPCHUSA U KOHTPOJIA

- MECTOAbI UCCIICTOBAaHUA CBOICTB BCHICCTB U MMIICBBIX ITPOAYKTOB

YMmerb - U3MEPATh XUMHYECKHE U PUBNKO-XMMHUUECKHE BETHUMNHBI B PA3TUYHBIX
yCTpOMCTBaxX

- aHAJM3UPOBATh MTOJIYYECHHBIE PE3YyJIbTAThI SKCIIEPUMEHTA

- IPUMCHATH NOJTYUYCHHBIC PE3YJILTAThI I/ICCJ'ICJIOBaHI/Iﬁ Ha INPAaKTHKE

Bnaners - OCHOBHBIMHU METOJAMHU MCCIIEIOBAHUs CBOWCTB BEIIECTB
- HaBbIKaMU 00pabOTKU M MHTEPIPETUPOBAHUS PE3YIbTATOB IKCIIEPH-
MEHTa

[1K-14: roOTOBHOCTBIO MPOBOAUTH U3MEPEHUS U HAOIIOACHMSI, COCTABIISATH ONMHUCAHUS IPOBOAUMBIX HC-
CJIEIOBAaHUM, aHATIU3UPOBATh PE3YJILTATHI UCCIIEAOBAHUM U UCIIOIb30BaTh UX IIPU HAIIUCAHUU OTYETOB
1 HAY4YHBIX MyOJIUKaIUM

3HaTh - METO/Ibl UCCIIEIOBAHUS PA3INYHBIX BELIECTB
- npaBuiIa 0(OPMIIEHHSI PE3YJIbTaTOB HCCIIET0BaHUMN
YmMmetb - B 3aBUCHUMOCTH OT MTOCTABIICHHOM 3a/1a4¥l BBIOPATh METO/] ONIpEACICHUS

OCHOBHBIX CBOMCTB H3y4aeMOro 00beKTa
- MPOBOJUTH U3MEPEHUS CBOMCTB U3y4aeMOro 00beKTa
- MPOBOANTH 00PAOOTKY PE3YIHTATOB HCCICTOBAHUS

Branets - METOJJaMU ITPOBEACHUS UCIIBITAHUIN Y H3MEPEHUS CBOMCTB U3y4aeMOT0
o0bekTa

- HaBBIKaMHU U METOJMKaMU 000OLIECHHS pe3yIbTaTOB PELIEHUS, dKCIIe-
PUMEHTAIIBHOM 1EATENBHOCTH;

- cnoco0amMy OIICHUBAHUS 3HAYUMOCTH M TPAKTUYECKON MPUTOIHOCTH




| HONyYeHHEIX pe3yIbTaToB

4 CTpyKTypa U co/iepKaHHue QU CUUILTUHBI

OO6mmast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIIECT 3 3aUeTHBIX eauHuIlbl 108 akaj. yacos:
- KOHTaKTHas1 paboTta — 8,7 akaj. 4acoB:
- ayauTopHas paboTta — 8 akaj. Jac;
- BHeayauTopHasa — 0,7 akaz. yaca
- camocTosTenpHas pabora — 95,4 akan. Jaca;
- MIOJrOTOBKA K 3aueTy — 3,9 akajn. yaca.
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1. Benenue. KayectBeHHBbIN U KO-| 2 - - 10 | CamocrosTensHOe u3yueHue yueOnoi |Konrposabnas pabora [1K-5
JIMYECTBEHHBI XUMUYECKUHA aHa- Y Hay4YHOH JIMTEPATYPBI. -3yB
3 Pabota ¢ anexkrpoHHbIME OHOIHOTE- [K-14
KaMH. -3yB
2 I'paBUMETpUYECKHI METO/] aHa- 2 0,5 - 15 | CamocrosTensHOe n3yueHue yueOnoii |Konrposabnas padora [1K-5
n3a Y Hay4YHOH JIUTEPATYPBI. -3yB
PaGora ¢ 3JeKTpOHHBIME OUOIHOTE- [1K-14
KaMU. -3yB
3. TurpumeTrpuyeckuii MeToa aHa- | 2 0,5 - 15 | CamocrosTensHoe u3yueHue yueOnoii |Konrposabnas pabora [1K-5
m3a. KHciaoTHO-0CHOBHOE THUTPO- ¥ HayYHOU JIUTEPaTypHlI. -3yB
BaHue. OKUCIUTENbHO- Pabota ¢ anexkTpoHHBIMU OHOIHOTE- IK-14
BOCCTAHOBUTEJIILHOE TUTPOBAHUE KaMH. -3yB
4. CriekTpajbHble U ONTUYECKHE 2 1 42N | 20 | IloaroroBka u BeITIOJHEHHUE Tabopa- |KoHTpombHas paboTa I1K-5
METObI HCCIIEIOBAHNUS TOPHOU PabOTHI: -3yB
«DOTOMETPUYECKHI METOJI aHAIN3aY; I1K-14
CamocrosTenbHOe U3yUeHHnEe YUeOHOH -3yB
U HAyYHOU JIMTEPaTypHI.
Pa6ora c anexTpoHHBIME OMOIHOTE-
KaMHu.




5. DIIEKTPOXUMHUYECKHE METOJIbI - 20 | CamocTosiTenpHOE n3yueHue yaeoHnoi [KontponpHas pabora [K-5
UCCIICIOBaHUSA ¥ HAYYHOMU JIUTEPATYPHI. -3yB
Pa6ora ¢ 2JIeKTpOHHEIMU OMOIHOTE- [K-14
KaMHU. -3yB
6. XpomartorpaduyecKHii METO. - 15,4 | CamocTosTenbHOE U3yueHue yaeoHnou |KontpompHas pabora [K-5
UCCIICIOBAaHUSA ¥ HAYYHOW JIUTEPATYPHI. -3yB
Pa6ora ¢ 2JIeKTpOHHEIMU OMOIHOTE- [K-14
KaMHU. “3yB
HToro mo nucuuninne: 4/21 | 95,4 | CamocTosiTenbHOE U3ydeHHE yueOHOM |3aueT I1K-5
Y HAYYHOMW JIUTEPATYPHI. -3yB
Pa6ora ¢ 311eKTpOHHBIMH OHOITHOTE- IIK-14

KaMu.




5. O0pa3oBaTe/bHbIC 1 HH(POPMALIMOHHBIEC TEXHOJIOTHH

B mpouecce npenonaBaHus IUCUUIUIMHBL «MeTONBI MCCIEAOBAaHUSA CBOMCTB CBIPbS U
IUIIEBBIX IMPOAYKTOBY» IPUMEHSIOTCA TpPagULMOHHAs W MOAYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTUH.

Jlekuu MpOXOJAT Kak B TPaJAWIMOHHOW (popme, Tak U B (popMax BBOIHOU JICKIHH H
npoOnaeMHbIX JieKiuuil. Ha BBOIHBIX JEKLMSIX MPOUCXOAUT 3HAKOMCTBO OOYdYarOLIMXCS C
Ha3HAYEHUEM U 33Jla4aMU Kypca, €ro poJibl0 U MECTOM B CHCTEME YUEOHBIX IUCLUUIUIMH U B
cucTeMe MOoAroToBKU OakanaBpa. Teopermdeckuil Marepuan Ha MPOOJIEMHBIX JIEKIUAX SBIIS-
eTCs pe3yJIbTaTOM YCBOSHUS MOJYYCHHOW MH(pOPMAIK OCPEICTBOM MOCTAaHOBKH MPoOiIeM-
HOT'O BOIIPOCA U MOUCKA ITyTEH €ro peeHUs.

JIeKIIMOHHBIN MaTepHal 3aKpervisieTcs B X0Je J1abopaTOpHBIX PadOT, HA KOTOPBIX BBI-
MOJIHAIOTCA IPYIIIOBbIE U MHAMBUAYAIBHBIEC 3aJaHMs 110 IpoiaeHHOM Teme. [Ipu npoBenennn
71a00paTOpHBIX pabOT HCIIOJIB3YETCS METOJ KOHTEKCTHOTO OOY4YEHHs, KOTOPBIH MO3BOJSET
YCBOMUTH MaTE€pUaj IIyTEM BbIABICHUS CBS3€H MEXKIy KOHKPETHBIM 3HAHMEM U €r0 IPUMEHE-
HUEM.

CamocrosTenbHas paboTa 00y4aroUIMXCs 10JKHA ObITh HAlpaBiIeHA HA 3aKpeIICHUs
TEOPETUYECKOr0 MaTepuaya, H3JI0KEHHOIO IIpernojaBaTelieM, Ha HpopadOTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSATEJIbHOE M3Y4YEeHUE, Ha MOATOTOBKY K JaOOpaTOPHBIM 3aHATHSM,
BBIIIOJIHEHUE JIOMAITHUX 33JaHU W TOJTOTOBKY K pPYOSKHOMY U 3aKIIOYHTEIBHOMY
KoHTpomto. Ilomumo  3Toro, oOywarommuecs  HPEACTABISAIOT — PE3yNbTaThl  CBOEH
CaMOCTOSITENIbHOM paObOThI B BUJI€ IPE3CHTALIUM.

IIpu npoBeneHnH pyOEKHOTO M 3aKJIOYMTEIBHOIO KOHTPOJS OCHOBHBIMH 3aJauaMH,
CTOSILLMMU TEepe]] MpenoJaBaTesieM, SBJSIOTCS: BbISIBICHUE CTENIEHU IPABUIBHOCTH, 00bEMa,
rJyOuHBl 3HAHWM, YMEHMH, HABBIKOB, IOJYYEHHBIX IPU H3YYEHUM Kypca Hapsay ¢
BBISIBIICHUEM CTEIIEHHU CaMOCTOSATEIBHOCTH B IPUMEHEHHMM IIOJIYYEHHBIX 3HAHWM, YMEHUHN U
HaBBIKOB.

6. YueOHO-MeTOANYeCKOe 00ecnedeHne CAMOCTOATEIBLHOM PadoThl 00y4a0IMXCst

[To mucumrumae «MeToabl MCCIIEIOBAHUS CBOMCTB CHIPhS W MHUIIEBBIX MPOJYKTOBY
MpelyCMOTPEHA ayIMTOpHAsl U BHEAYTUTOPHAs CaMOCTOATEIbHas paboTa 00ydaroImuxcsl.

AyauTopHas caMOCTOsITeNIbHAs padoTa 00YyYarONIMXCsl MPEJIOoJIaraeT BBHITOJHEHHUE Ja-
OOopaTopHBIX pabOT M YCTHBIN OMPOC.

BneaynuropHas camocTosiTenbHasi paboTa 00y4aronIuXcsi OCYIIECTBISECTCS B BUIE U3Y-
YEeHUsI TUTEPATyphl IO COOTBETCTBYIOIIEMY pa3/ieny ¢ MpopadOTKOoi MaTepuasa M BBIOJIHE-
HUH JOMAITHUX 3aJJaHuH.

BOl'[pOCI)I AJIA TEKYIIEro KOHTPOJIA 10 JUCHUIIIMHE:
KOHmpOJleble 60Nnpocsvl no meme «Kauecmesennwiil u KOAUYECMBEHHBIU XUMUYECKUL AHATU3 Y

[Ipeamer u 3a1a4n aHATUTUYECKON XUMUH.

[ToHsATHE O XUMHUECKON UACHTUPHUKAIIHH.
Knaccudukanus MeTo/10B aHATUTHYECKONH XUMHUU.
DJeMeHTHBIN, MOJIEKYJISIPHBIH, (ha30BbIN aHATIH3.
CucreMaTH4eCcKHil KAaUeCTBEHHBIA XUMUYECKUN aHAIU3.
JpoOHBIi Ka4eCTBEHHBIN XUMUYECKUI aHATN3.
[TorpentHOCTH XMMHYECKOTO aHAJIN3A.

NouhswN R

KOHmpOﬂbele 680Nnpocsl no meme «Fpaewvzempultecxuﬁ Memoo aHanuzay»
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. IIpsimast moTeHOMeTpHusl, 00JaCTH €€ IPUMEHEHUS.
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1. CyImHOCTh rpaBUMETPUYECKOTO aHAIM3A.

2. OcCHOBHBIE 3TaIlbl TPABUMETPUYECKOTO aHAIU3A.

3. VYciioBus MONTydeHHs KPUCTAIUIMYECKUX M aMOP(HBIX OCaIKOB.

4. OcaxxpaeMas 1 rpaBUMeTpudeckas popma 0caJiKoB.

5. Bbruncnenuss B rpaBUMETpUYECKOM aHanu3e. |'paBuMeTpudeckuii (akTop
(MHOXXHTEIIB).

KoumponwHvie gonpocwl no meme: « Tumpumempuueckuii memoo ananuza. Kucromno-
ocnognoe mumpoganue. OKUCIUMenbHO-60CCMAHOBUMENLHOE MUMPOBAHUE)

. CyIIHOCTh TUTPUMETPUYECKOTO aHAIU3A.

. MeTo nUneTupoBaHusi U METOJ OTJEIbHBIX HaBECOK.
. CrtocoObI TUTPOBAHHUS.

. KucnotHo-ocHoBHOE TUTpOBaHUeE.

. KpuBble TUTpOBaHUS B METO/I€ HEUTpATH3AIUH.
. BeiOop nnukaTopa B METOA€ HEUTpaTU3aIiy.
. PacyeTsl B THUTpUMETPUYECKOM METOIE.

. Kinaccudukanus meronos Red-Ox-merpumu.

. Kpussie turpoBanus B Red-Ox-merpun.

10. Uumukatopsr B Red-Ox-metpun.

11. [lepmanranaTomeTpus.

12. XpomaromeTtpus.

13. Monometpus.
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KOHmpOﬂbele 680Nnpocsvl no meme. «3Jzel<mp0xujwuqec1<ue Memoobl UCCNeO08AHUSLY

IIpupoa BOSBHUKHOBEHUS JIEKTPOJIHOIO ITOTEHIMAA.
ONEeKTPOoan3. 3aKOHBI AIEKTPOIN3A.

CyIHOCTB 2IEKTPOrpaBUMETPUYECKOT0 aHAIH3A.
IlepenanpsikeHrE BOAOPOIA HA JIIEKTPOLE.
IToTenuman pas3ioxeHusl.

TpeboBaHMs K OCajikaM METalJIOB.

VYcnoBus pa3fesbHOTO BBIIEIECHNAS METAJLIOB.
CyImHOCTh NOTEHIMOMETPUUECKOTO aHAJIN3A.
DNeKTpobl CPaBHEHUS U TPEOOBAHUS K HUM.
WHiukaTopHbIe 3JEKTPO/Ibl U TPEOOBaHUS K HUM.

IToTeHIIMOMETPUYECKOE TUTPOBAHUE.

M oHOCENEKTUBHBIE 3JIEKTPO/IBI.

CTeKJIIHHBIN 2JIEKTPOJ, €r0 JOCTOMHCTBA U HEIOCTATKH.

OnekTpoas! 1-ro u 2-ro poos.

TpeboBaHMs K peakIUsiM, UCIIOJIb3YEMbIM B TOTEHIIUOMETPUIECKOM TUTPOBAHHH.
CynHoCTh KOHAYKTOMETPUYECKOTO METO/1A AHAIN3A.

VY nenpHas 3IEKTPOIPOBOAHOCTb.

OKBUBAJICHTHAS 3JIEKTPOIPOBOJHOCTb.

3aBUCUMOCTD YJEJIBHOM 3JIEKTPONIPOBOJHOCTH OT KOHIEHTPALMH.
3aBUCUMOCTD DKBUBAJIECHTHOM 3JIEKTPOIPOBOJHOCTH OT KOHIIEHTPAIUH.
[Tpsmast KOHYKTOMETpHS U 00J1aCTh €€ MPUMEHEHHUS.

KoHykTOMETpHUYECKOE TUTPOBAHUE.

XVMMHYECKUE PEAKIINH, UCTIOIb3YEMBIE B KOHAYKTOMETPUYECKOM TUTPOBAHHUH.
KpuBble KOHTYKTOMETPUUECKOTO TUTPOBAHHUSI.



16.
17.
18.

N
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CymHOCTh (OTOMETPUYECKOTO METO/1a aHAJIH3A.
OCHOBHO 3aKOH CBETOIOIJIOIIEHUS.
OTKJIOHEHHS OT OCHOBHOI'O 3aKOHA CBETOIOTJIONICHUSI.
MoutsipHbIid KOAPGUITUEHT CBETONOTIIONICHHUS.
3akoH byrepa-JlamGepra-bepa.
CrexTp norjioueHus.
MeTon rpanyupoBOYHOTO rpaduka.
. Metoz 106aBoK.
. duddepeHunanbHbIil METO/I.
. YCTPOMCTBO U MPUHIUT paOdOThI (POTOINEKTPOKOIOPUMETPA.
. CymHocTh pepakTOMETPUUYECKOr0 METO/1a aHAIK3a.
. SIBNeHME MPETOMIICHHS CBETa Ha TPaHUIIE ABYX MTPO3PAUYHBIX CPE]I.
. 3aKOH TpeNoMIIeHUs1 CBeTa. AOCOMIOTHBIM W OTHOCUTENBbHBIM IMOKa3aTelu MPEIOMICHUS
CBeTa.
MonsipHast pedpakius u ee onpezeeHue.
IlonHOE BHYTpEHHEE OTpaKEHUE.
YcerpoiicTBo pedpakromerpa.

Koumponvnvie sonpocst no meme «Xpomamozepaguueckuti memoo ucciedo8anusLy

. CymHocTs XpoMatorpaduyeckoro aHaansa.
. Knmaccudukanus xpomatorpaguaeckux METOI0B IO arperaTHOMY COCTOSIHUIO (has3.
. Knaccudukanus xpomatorpaguueckux METOJOB MO CIIOCO0Y OTHOCHUTEIHHOTO MepeMEIICHUS

das.

.KHaCCI/Iq)I/IKaI_II/IH XpOMaTOFpa(i)I/ILIeCKI/IX METOJOB IIO CHOCO6y pa3sMCIICHUsA HEIOIBIKHOM

¢ba3zbl.

. CyIIHOCTB 3JTI0EHTHOTO METO/Ia XpoMaTorpaduu.

. [TapaMeTpel XpoMaTorpaMmsl: BbICOTA, IIUPUHA, TUIOAAb [TMKA, BPEMS yIECPKUBAHMUS.
. Kpurepuii pa3zgenenusi.

. KauecTBeHHbII XpomaTorpaduueckuii aHanus.

. KonnuectBeHHbIi XpoMaTorpapuueckuil aHamms.

. Meron BHyTpEHHEW HOpMAJIM3ALUN.

. MeTox1 BHyTpEHHETO CTaHapTa.

. CyHocTh HOHOOOMEHHOM XpoMaTorpaduH.
. NloHOOOMEHHOE paBHOBECHE HA HOHUTE.

. KoHncranTa nonnoro oomeHa.

. OOMeHHast eMKOCTh HOHMTA.

. MoHOOOMEHHast KOJIOHKa

BapuaHTbl KOHTPOJILHBIX padoT
Bapmuanr 1
1. PaccunraiiTe MUHUMAJIBbHYIO HaBECKY TEXHHUYECKOTO XJIOpHAa Oapus, COJAEpKaIIero
10% Ba, ms onpenenenus ero B Buje BaSO,.

2. Berancaure MOJIAPHBIE MACChbl SKBUBAJICHTOB KHCJIOTBI, OCHOBAHUA U COJIM B CIICAYIO-

LIEN PEaKIUU:
3 H3PO4 + 3 Ca(OH); = Caz(PO)4 + 6 H20.
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3. HaBecky cramn maccoii 0,5000 2 pacTBoprin B Ko16e BMectumocTbio 50,0 cx®. Jise
AJIMKBOTHI MTOJTy4YE€HHOT0 pactBopa o 20,0 cm® IOMECTHIM B KONGbI BMecTUMOCTBIO 50,0 car’.
B onny konby mob6aswiu pactBop, comepxkammii 0,003 2 Banaaus. B o0e xonObl mpummim
pactBop H>O> 1 ToBeIM 10 METKH BOI0W. BerunciauTe maccoByro 0i1t0 (%) BaHAIUsS B CTaJH,
€CJIM TIOJTYYEHBI CIEAYIONIUE 3HAYCHUS ONTHYECKOH moTHOCTH: Ay = 0,20; 4, = 0,48.

4. BplUMCINTh MOISIPHYIO pedpakimuio pacTBopa, coiepkamero 45 2 TIIOKO3BI

Cs#11,06 g 720 2 Boabl, ecity MOIsIpHAst pepPaKIHs TTIOKO3BI 6,32, a MOTSpHAs pedpaKius
BOJKI 5,64.

5. WcxomHbiii pacTBOp XJIOPOBOJOPOTHON KUCIOTHI 00beMoM 25,0 em’ pa3baBuim 1u-
cTiJMpoBanHou Bojoit 1o 100,0 o’ u MOTYYIIIA aHAIM3UpyeMblii pactBop. OTobpanu 20,0
em® 3tToro pacTBopa, MPOBEJIH €ro MOTEHIIMOMETpUYECKoe TUTpoBanue cranaapTHeiM 0,1000
M pacTBOpPOM THIIPOKCH/Ia HATPUSI U MOIYYUIIU Cleayromue pe3ynsTaTtsl (V — o0bem npubas-
JICHHOTO TUTPAHTA):

V,3 18,00 | 19,00 |19,90 |20,00 |20,10 | 21,00 |22,00
cMm
pH 228 259 360 |700 [10,60 |11,49 |11,68

OHpe,I[eJ'II/ITC MOJIAAPHYHO KOHIOCHTPALIUIO XJ'IOpOBO,Z[OpOI[HOﬁ KHCJIOTBI B aHAJIM3UPYEMOM pac-
TBOpPC Fpa(i)I/IIIGCKI/IMI/I METOAaMH I10 BCEM YCTBIPEM KPHBBIM IMOTCHUHUOMCTPHUYCCKOIO TUTPO-
BaHUA.

Bapuant 2
1. Kakoit 06bem 4%-noro pactBopa (NH;)2C204-H,O Tpebyercst B3ATh A1 OCaXKACHUS
KaJIbIIMS U3 PACTBOPA XJIOPUIA KAJbIIHS, B KOTOPOM COJEPKHUTCs 0k0J10 0,05 T HOHOB KaJbIHsi?

2. CKOIBKO MHJUTMIMTPOB 96% pacTBOpa cepHOM KUCIOTHI (TJIOTHOCTHIO 1,84 r/min)
HeoOxoaumo Juist npurotosiaeHus 100 mi 0,5 H pacTBopa KuciIOTH? BbruncauTe TUTP 3TOrO
pacTBopa.

3. [l ompenesnieHusi XpoMa 1Mo MeToay no6aBok HaBecky cramu 0,5000 e mepeBenu B
pactBop u ero oobem gosenu a0 50,0 cv’. B mBe KouGbl BMecTUMOCTBIO 25,00 ¢’
MOMECTUJIM aJMKBOTBI 3TOr0 pactBopa mo 10 cv’. B OJIHYy U3 HHUX J00aBWJIN CTaHJAPTHBIN
pactBop xpoma, conepxkammuii 0,002 2 Ce, 3ateM B 00e KOJOBI - MEPOKCHA BOAOPOAA.
PactBopbl B Kombax NOBENIM 10 METKH, W3MEPWJIM ONTHYECKHE IUIOTHOCTH U IMOJIYYHIIH
3HaueHust: Ay = 0,15 u Ayicm = 0,36. HaiiTu maccoByro oo (%) Xxpoma B cTamu.

4. BpraucauTh MOJSIpHYIO pedpakiuio 35%-HOro pactBopa YKCYCHOW KHCIIOTBI, €CIIH
MoJisipHasi pedpakius yKcycHoi kucioTsl 12,93, a MonspHas pedpakuus Boasl 5,64.

5. Jlns onpenenenysi HOHOB KaJlMsl COCTaBUJIM TaIbBAHUYECKYIO 1I€Nb U3 UHJIUKATOPHO-
ro KaJWi-CEeIeKTUBHOTO 3JIEKTPOJia U XJIOPCEPEOPSIHOrO 3JIEKTPOJa CPaBHEHHS, U3MEPHIIH
OJIC cTanAapTHBIX pacTBOPOB C U3BECTHOW KOHIIEHTPALIMEW MOHOB KalMs M MOJYYUIIU CIe-
yIOILKe pe3ysbTaThl:

C(NO3), | 0,0001 | 0,001 | 0,01 0,1
M
DJIC, wB | -60,0 7.0 460 | 100,0

Hagecky o6pasma maccoit 0,2000 2, comeprkariero Kajaui, paCTBOPUIN B BOJE U 00BEM JTOBE-
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ma 10 100,0 ea’. B Tex e YCIOBHSX, UTO M JUTS CTAHAAPTHBIX PAcTBOPOB, M3mMepwian DJIC
LETH C aHAJIU3UPYEMBIM PACTBOPOM M Hanum ee paBHoit 60,0 mB. Onpenenure METOAOM Tpa-
JYUPOBOYHOTO Tpadyika MacCOBYIO JIOJIF0 MOHOB Kaylnsi B 00Opasle.

Bapuant 3
1. 3 naBecku TexHumueckoro cyiabduaa Harpus maccor 0,3000 T mocie OKHCICHHS
cynepuna no cynbdara momyumnn 0,8250 r BaSO,. Paccuuraiite mMaccoBblie TONU Cepbl H
cynb(huIa HATPUS U CPABHUTE UX C TEOPETUUYECKUM COCPKAHUEM.

1. Cxonpko MUITUIUTPOB 96% pacTBOpa cepHOU KHUCIOTHI (TNIOTHOCTHIO 1,84 r/Mi)
HeoOxoaumo Juist npurotosiaeHus 100 mu 0,5 H pacTBopa KucCi0TE? BbluvcauTe TUTP 3TOro
pacTBopa.

3. HaBecky cranu 0,25 2 pactBopuin, 0obem nosenu 10 50,0 ev’. B mBe MEpHBIE KOJIObI
BMECTHUMOCTBI0 25,0 cx® momectii amnksotsl 1o 10,0 ca® storo pacTtBopa, B OJIHY U3 HUX
n00aBUIM CTaHAAPTHBIA pacTtBop, comepxkammii 0,20 me THTaHa, 3areM B 00e KOJIOBI
nobasunu H,Op; u H3PO4 n pazbaBuin 10 METKU AMCTUIUIMPOBAHHOM Bojoii. Ompenenute
MaccoByl0 MaccoByio moiit0 (%) TuTaHa B CTalld, €CJIM IPU HM3MEPEHUU ONTHYECKOU
IUIOTHOCTU PAcTBOPOB MOJIyUEHBI cheaytomue pe3ynbrarsl A, = 0,13; Ay+0n =0,19.

4. llpu wusmepeHuun Ha pedpakToMeTpe ObUIM HaWIEHBI 3HAUEHUS I[OKa3aTess
npenomnenust 1, mokasarens mpermomieHHs crekia npusMbl N M IpemenbHOro yria
otkionenus & . Onpenenurs napamerp, 0003HauYeHHBIH uepes X.

BemectBo n N o
Cepoyraepon 1,6182 X 62°44°
bpomb6en301 X 1,5688 48°36°

5. HaBecky nBetHoro crutaBa maccoil 1,4420 2 pacTBOPHIM U IIyTEM 3JIEKTPOJIM3a MPH
noctosHHOM cuite Toka 0,150 A 3a 50 mun BRIACININ ITOJHOCTHIO HA KATOJIE MEIb U HA aHOJE
cunel B Buae PbO,. OnpenennTe MacCoByIO 100 MEIU M CBHHIIA B CIUIABE, €CJIHM BBIXOJ 110
ToKy coctaiisiia 100 %.

TeopeTnueckue BONpockl AJisi KOHTPOJIbHBIX padoT
. 'a3oBas xpomatopadus
. KunkocTtHas KOJOHOYHas XpomaTorpadust
. ITnockoctHast xpomarorpadus
. Honaporpadus
. IlorenunomeTpus
. Kynonomerpus
. Kongykromerpus
. Bompramnepomerpus
. DIEeKTpOrpaBUMETPUS
. ATOMHO-a0CcOpOIIMOHHAS] CTIEKTPOCKOTIHS
. MonexynsipHo-abcopOIIOHHAs CIEKTPOCKOITUS
. JlroMrHECIIEHTHAs] CIEKTPOCKOIHUS
. Hepenomerpus u typOuaumeTpus
. PeHTreHoBcKast CrieKTpoCKONus
. DJIEKTPOHHAs CTIEKTPOCKOIIHS
. Pedpaxkromerpus
. Pagnocnektpockonus
. ATOMHO-(TyopeclieHTHast CHEKTPOCKOIHUS

O 001N DN K W~

— e
O~ ON NP WN —O
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7. OueHoYHbIEe CPeCTBA /ISl IPOBeIeHUSs MPOMEKYTOYHOM aTTeCTALMHU

HpOMe)KYTO‘-IHaSI arrecTanus UMCCT LCIIbIO OMMPECACIUTL CTCIICHL JOCTUIKCHUS 3alljiad-
HUPOBAHHBIX PE3yJIbTaTOB OOYYEHHUS MO KaXI0H JUCHUILTUHE (MOIYIIO) 3a OMpECICHHBbIH
nepuoJ 00y4eHusl.

a) [lnanupyemblie pe3yJibTaThbl 00y4UeHHsI U OlLlEHOYHbIE CPeICTBA /Jisl NPoBe/e-
HHS IPOMEKYTOYHOM ATTeCTALUM:

CtpykTyp-
HBIN 3J1e-
[1aHUpyeMble pe3yabTaThl
MEHT Or1eHOYHBIE CpeACTBa
00yueHUs
KOMITIETEH-
105971

TIK-5: cnocoOHOCTBIO HCIIOJIL30BATh B HpaKTH‘IeCKOfI ACATCIBbHOCTH CIICHUAJIU3UPOBAHHBIC 3HAHUA (I)sz[a-
MCHTAJIbHBIX pa3/icjioOB (1)I/ISI/IKI/I, XHUMHH, 6I/IOXI/IMI/II/I, MaTE€MaTUuKU OJIs1 OCBOCHUA (1)I/ISI/I‘ICCKI/IX, XUMHNYCCKHUX,
6I/IOXI/IMI/I‘I€CKI/IX, 6I/IOT€XHOHOFI/I‘I€CKI/IX, MI/IKp06I/IOJ'IOFI/I‘I€CKI/IX, TCHJIO(I)I/ISI/I‘IGCKI/IX IIPOUECCCOB

3HATH - OCHOBHBIC CBOWCTBA Be- Ilepeueny meopemuueckux 60npocos:.
[1eCTB 2. [IpeamMer n 3a7au JUCIUIIINHBL.
- OCHOBHBIE oTIpefeneHus | 3. [onsTHEe 0 XMMUYECKOH HIACHTH(UKAIINN.
1 TTOHATHS, JISKAIUE B 4. Knaccudukarms MeTo0B aHANNTHIECKOH XUMHH.
(OCHOBE JIEICTBUS COBpE- 5. CucTeMaTHYECKHUH Ka4eCTBEHHBIH XUMHYECKUHA aHaIn3.
MEHHBIX IPUOOPOB, 6. CyIIHOCTh TPaBUMETPUUECKOTO aHAIN3A.
cpencTB u3MepeHus 1 KoH-| 7. OCHOBHBIE 3Talbl TPABUMETPUYECKOTO aHAIN3.
TpOJL 8. VYcnoBusl MOJNyYeHUs] KPUCTAUIMYECKUX M aMOPQHBIX 0caj-
- METOJIbI HCCIIEIOBAHUS KOB.
cBOIiCTB BemecTB u nuue- | 9. Ocaxaemast U rpaBUMeTpUUIecKast hopMa O0CaiKoB.
BBIX [IPOJTYKTOB 10. Bberuncienust B rpaBUMETPHUYECKOM aHanm3e. I'paBuMerpuye-
cKuit pakTop (MHOKHUTEIB).
11. CyIIHOCTh TUTPUMETPHUECKOTO aHAN3A.
12. Merto/| MUIIETHPOBAHMS M METO/I OT/AEIbHBIX HABECOK.
13. Crnoco0bl TUTPOBaHUSI.
14. KucnoTHO-0CHOBHOE TUTPOBaHUE.
15. KpuBbie THTpOBaHUS B METOJIE HEWTpAIU3ALINH.
16. Br16op nHImKaTOpa B METO/IC HEUTpaTH3aIlHH.
17. Pacuersl B THTpUMETPHUYECKOM METOJIE.
18. CymHOCTh POTOMETPUIECKOTO METO/Ia aHAITN3A.
19. OCHOBHOM 3aKOH CBETOIOTJIOIIEHHS.
20. OTKIIOHEHHUS OT OCHOBHOTO 3aKOHA CBETOIMOTJIONIECHUS.
21. MonsipHbIii KOA(QQUIEHT CBETONOTIIONICHUS.
22. 3akon byrepa-Jlamb6epTa-bepa.
23. CriexTp NOTJIONICHHUS.
24. CymHocTh pepakToMETpHUECKOT0 METO/IA aHAIU3A.
25. SIBneHne mpenoMIIeHMsI CBETa HA TPAaHUIE ABYX IPO3PayvHbIX
cpell.
26. 3aKoH IpenoMiIeHus cBeTa. AOCOIOTHBIN M OTHOCHTENBHBIN
[TOKa3aTesu NPEeIOMIICHHS CBETA.
27. MosipHas pedpakuus u ee onpezeieHue.
28. [TonHOE BHYTpEHHEE OTPAKECHHE.
29. [Ipupoaa BOZHUKHOBEHUS JIEKTPOTHOTO TOTSHIIHATA.
30. DnekTpoiu3. 3aKOHBI JIEKTPOIIN3a.
31. CyIIHOCTB IEKTPOrpPaBUMETPHUUECKOTO aHAIN3A.
32. YcnoBust pa3iesibHOTO BhIJIEJICHUS] METAJIIOB.
33. CyILIHOCTh MOTEHIIMOMETPHYECKOTO aHaNN3a.
34. DIeKTpOo/Ibl CpaBHEHHS ¥ TPEOOBAHUS K HHUM.
35. WHnmkaTopHbIe 3JIEKTPOBI U TpeOOBaHMS K HAM.
36. CymHOCTh KOHIyKTOMETPHUYECKOTO METO/1a aHAJIU3A.
37. VYV nenbHas 31eKTPONPOBOIHOCTbD.
38. OKBUBAJICHTHAS 3JIEKTPOIPOBOIHOCTb.




Crpykryp-
HBIN dJIe-
MCHT
KOMIICTCH-
a0%0%¢

[Tnannpyemble pe3ysibTaThl
00yueHUs

Or1eHOYHBIE CpeaCTBa

39.
40.

CymHOCTh XpoMaTorpagpuIecKoro aHaInu3a.

Knaccudukanms xpomarorpadmdecknux METOJOB MO arperatHoMy|
COCTOSIHHIO (a3.

Krnaccudpukamus xpoMmaTorpadpuaeckux METOJIOB IO CHOCO0Yy OT-
HOCHUTENBHOTO NepeMenieHus das.

Knaccudukarms xpomaTtorpaduueckux METOJ0B IO crocoly pas-
MEILEHUS] HENIOABMIKHON (a3bl.

CyIIHOCTB 3MI0EHTHOTO METO/Ia XpoMaTorpaduu.

[TapameTpsl XpomaTorpamMMBbl: BBICOTA, LIMPHHA, IUIOLIAJb IHKA,
BpEMsl Y/IePKUBaHHUS.

Kputepuii pasnenenus.

41.

42,

43.
44.

45.

YMeTh

- U3MEPSTh XUMHYECKUE U
(bM3UKO-XMMHUYECKHE Be-
I HHED

- QaHATM3UPOBATH HOJTY-
eHHBIC PE3yJIbTAThI KC-
epHMEHTA

- IPUMEHATD TIOJYYCHHBIC
[PE3yIBTaThI HCCIICIOBAHUH
Ha MIPaKTHKE

Ilpumepnsie npakmuueckue 3a0anus:
1. Y3 HaBecKu TeXHHYECKOTO Cyabduma Hatpus Maccoi 0,3000 T mocj
OKHCIeHHS Ccynbduna a0 cynbdara moxyamwmm 0,8250 v BaSO,. Paccul
TaliTe MAacCOBBIC JOJH Cepbl M Cynb(una HaTPHUI U CPABHUTE HX C TEOP
THYECKUM COJICPIKAHUCM.

2. CkoJbKO MWLTMIHTPOB 96% pacTBOpa CEepHON KHCIOTHI (IUTOTHO-
ctbto 1,84 r/mi) HeoOxoaumo st npurorosienus 100 mu 0,5 H pac
TBOpa KUCJIOTHI? BBIUnCINTe TUTP 3TOTO pacTBopa.

3. HaBecky cranu 0,25 2 pactBopuinu, oobeM gosenu 10 50,0 ev’. B 1se
MEpHBIE KOJIOBI BMECTUMOCTHIO 25,0 cm® momecTry anukBoTEl 110 10,0)
cv® sToro pacTBopa, B OJIHY U3 HUX J00ABWJIM CTAaHAAPTHBIA PacTBOp,
conepxamuii 0,20 me TuTaHa, 3aTeM B 00e KonObI mobaBwnu H,0, u
H3PO, v pa30aBuiIn 10 METKH TUCTHJLTHPOBAHHON BOIOH. Ompenennre
MacCOBYIO MacCOBYIO 10J0 (%) TUTaHA B CTalld, €CIIU MPH U3MEPEHUH
ONITHYECKOH TIOTHOCTH PACcTBOPOB TMOJTYYCHBI CIIEAYIONINE PE3yJIbTaTh]
14, = 0,13; A¢i0, =0,19.

4. TIpu 25IeKTPOrpaBUMETPUYECKOM ONpE/ICICHUN CBHUHIIA B pyAE IUIs
MpoBeleHHs aHanu3a B3sTa HaBecka 0,6280 2. Macca aHOzma 10 3JIEK-
tpouza 11,8492 2, mocne ayeKTpoiu3a UCCIEIYyeMOTO PacTBOPa
12,1086 2. BorumciuTe MPOIEHTHOE COJCPKAHHWE CBHHIA B 00pasiie
pyzbl. [IpuBeauTe CXEMbl MMPOIIECCOB, MPOTEKAONIMX HA KaTOJE U aHO-
e, HOHHOE M MOJIEKYJISIPHOE YPaBHEHUSI PEaKIMii JJIEKTPOIIN3a.

5. Jna pada cman0apmubix pacmeopos YKCYCHOU KUCIOMbl NOTYYeHbl
credyrowue 3nauenus yoenvroul 31eKmponpo8oOHOCMU:

C 0,083 0,42 0,83 1,25
(CH,COOH) ,

MOJIB/JI

@&, Cmem ™ 1,75 0,73 |045 0,32

[octpoutk rpaduk ¥ HAUTH TUTP KUCIOTHI, €CIIH yICIbHAS
ek TponpoBOAHOCTH paBHa 1,00 Cmem™,

6. K 50 ca® 0,05 # pactopa Cd(NOs), npubasmmm 3 2 katronnTa B H-
(bopme. Tlocie ycTaHOBJIEGHUS PaBHOBECHsI KOHLEHTPALMs yMEHbBIIH-
iace 10 0,003 moas/om®. Onpenennts 0OMEHHYIO eMKOCTh (MMOJIb/2)
[KATUOHUTA

BraneTb

- OCHOBHBIMH METOJ[aMU
1icciieIoBaHusT CBOMICTB
BEIIECTB

- HaBBIKAaMU 00pabOTKH 1
MHTEPIIPETUPOBAHNUS pe-
3YJIbTaTOB 3KCIIEPUMEHTA

IHpumepnvie npakmuueckue 3a0anHuUA U3 RPoPeccuonanbHoll 06-
racmu:

1. ins onpeaencHus HATpHUs B MOJIOKE 5 e ero pa30aBuIIM B MEPHOM
koGe Ha 100 cM® i (POTOMETPHIECKIM METO[OM TIPOAHATH3HPOBAITH
ero M JiBa CTaHAapTHBIX pacTBopa. B pe3ysiprare aHann3a ObuIM 1OITY-
UeHBI CIEeYIOLINE JaHHBIE:

C (Na"), mkr/cm® | 15 | 30 | x |
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Crpykryp-
HBIN dJIe-
MCHT
KOMIICTCH-
a0%0%¢

[Tnannpyemble pe3ysibTaThl
00yueHUs

Or1eHOYHBIE CpeaCTBa

I, MKA | 42,5 | 70,5 | 61 |

PaccumTaTh Coep/KaHNe HATPHS B MOJIOKE, (MI/IM)

2. % T chIpa 030JIMITH, TIOJyYCHHYIO 30JIy PaCTBOPHIIM B MEPHOU K0I0€
BMeCTHMOCTBIO 50 cM>. 3aTeM 5 cm MOJIYYE€HHOTO pacTBOpa NEPEHECTH
B MEpHYIO K010y BMECTHMOCTD 25 CM°, I0GABHIIH MOIHGIAT AMMOHHS 1
BOJIBI 10 METKH M U3MEPIIIM ONITHUYECKYIO INIOTHOCTD MPH JJMHE BOJHBI
360 uM B kroBete TonumHON 10 MM. Paccuntath conepxanue gocdopa
B 100 r cbipa, eciu MOJSIpHBIN Koa(duiueHT nornomenus pasex 4800.
A ONTHYECKas TNIOTHOCTD TTOJTy4eHHOro pactBopa — 1,15,

3. Jlns onpesenenus MaccoBOM IO caxapa B CHpOIe Oblla IPUroToB-
eHa cepusi CTaHAAPTHBIX PAaCTBOPOB Caxapo3bl M U3MEPEHbI UX MOKa3a-
TeJIN IPETOMIICHHUS:

W, % 10 20 30 40 50

N 1,3513 1,3684 1,3880 1,4074 1,4262

OnpenenuTs MacCoBYIO IOJIIO caxapa B CHPOIIE, €CIIM OKa3aTelb Ipe-
ITOMJICHHUS TIOCIIe pa30aBIIeHHS ero B 1Ba pasa ObuI paBeH 1,3782.

4. PaccunTaTh MacCOBYIO JIOJIFO MOHOB HATPHUS B PACCOJIE, €CIIU MOTEH-
(a1 HHIUKATOPHOTO HATPHI- CEIEKTHUBHOIO 3JIEKTPO/Ia, U3MEPECHHbIH
[10 OTHOIIEHHUIO HACBHIIIICHHOMY KaJIOMEJIEHOMY 3JIeKTpoay, mpu 20°C
[paBeH — 57,6 MB. IlnotHOCTH paccona 1,147 c/em’.

5. JIns pa3zaeneHus cMecH aMHHOKHCIIOT METOJOM OyMaXKHOM XpoMaro-
2
rpadun ObUIM TOJTyYEHBI TPH IISITHA € TUIomaapo S; = 0,78 cm”, S; =
2 2
0,92 cm%, S3 = 0,54 cM”. mpober msiteH paBeH cootBercrBenno |; =10, I,

=13, I;=15cm.

10502080507

ITIK-14: TOTOBHOCTHIO TIPOBOJMUTH M3MEPEHHS W HAOIIOJACHUS, COCTABJISATh OMUCAHUS MPOBOJUMBIX HC-
OBaHMH, aHATM3UPOBATh PE3YyIbTAThl UCCIICIOBAHUN U UCTIOIH30BATh UX MPHU HAMHUCAHUU OTYETOB W HAYYHBIX

3HATE

- METOIBI MCCIIEI0BAHUS
[pa3THIHBIX BEIICCTB

- IpaBHiIa OPOPMIICHHS
[pE3yIBTaTOB HUCCIICAOBA-
HUH

Ilepeuens meopemuueckux 60npocoe:

Cnoco0bl BEIpasKeHHs! KOHIIEHTPAu PacTBOPOB
Merton rpagynpoBOYHOTO Tpaduka.

Mertox 100aBoK.

HduddepeHnnansHBI METOI.

YcrpoiicTBO ¥ MPpUHIUT PadOTH! (POTOIITEKTPOKOIOPUMETDA.
MomnsipHas pedpakuus u ee onpeaeIeHue.
[TomHOE BHYTpEHHEE OTpa’KEHHUE.

YcerpoicTBO pedpakToMeTpa.
KonnykTomeTpuieckoe TUTPOBAHHUE.
KauecTBeHHBII XpoMaTOrpagueCcKuii aHATH3.
KomnuectBeHHbIH XpomMaTorpaduaeckuii aHaIus.
Mertox BHYTpEHHEN HOPMAIU3ALIUH.

MeTon BHYTpEHHETO cTaHAapTa.

HonooOMeHHast KOJIOHKa

HOoo~NoO~kwDE

0.
11.
12.
13.
14.

YMmeTh

- B 3aBICUMOCTH OT II0-
cTaBIICHHOM 3a/1a4H BEI-
OpaTh METOJ OTIPE/ICICHUS
(OCHOBHBIX CBOWCTB H3y4Ya-
eMOro 00beKTa

- IPOBOJIUTH U3MEPCHUSA
CBOHCTB M3ydaeMoro o0b-
eKTa

- MPOBOJUTH 00PaOOTKY
[pE3yJIBTATOB HUCCIICAOBA-
IHUA

Ilpumepnsvie npakmuyeckue 3a0aHuA:
1. YcranoBure (QopMylly COCHUHECHHS, €CIU TOIYYCHBI CICAYIOIIHC
pe3yIbTATHI AIEMEHTHOTO aHam3a: Fe — 63,64%, S — 36,36%.

2. CKOJIIBKO TpaMMOB KapOOHaTa HATPHS COJICPKHUTCSA B PacTBOpE, €CIIU
Ha HEHTpaIM3aIuIo ero 10 ruApokapboHara HaTpus pacxoayercs 20 Ml
0,1 H pacTBOpa CONSTHON KUCIOTHI?

3. g psima cTaHZApTHBIX PACTBOPOB YKCYCHOW KHCIIOTHI MOJYYCHB]
CIIEAYIOIINE 3HAYEHUs yAEIbHOMN JIEKTPONPOBOIHOCTH:
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Crpykryp-
HBIN dJIe-
MCHT
KOMIICTCH-
a0%0%¢

[Tnannpyemble pe3ysibTaThl
00yueHUs

Or1eHOYHBIE CpeaCTBa

0,083 042 | 0,83 1,25

C(CH3COOH) ,
MOJIB/JT

1,67

1,75 0,73 |045 |032

1
& ,CMm-cM

0,24

IMocTponTts rpadk 1 HAWTH TUTP KUCIOTHI, €CIIN YACIbHAS

ek TponpoBoAHOCTH paBHa 1,00 Cm-cem™.

4. Beraucnantes MOJSIPHYIO pedpakiHio pacTBopa, comepxkamero 45 2

rmokoser Cof7120%6 5720 2 BOJIBI, €CIIM MOJISIpHAst pedpaKius TITko-
KO3EI 6,32, a MoJIsIpHas pedpakuus BoIHI 5,64.

5. PeaknnoHHY0 cMech Tociae HUTpOoBaHUA 15,26 2 Tomyoma mpoaHad-
BUpOoBaI METOIOM Ta30KHIKOCTHOI XpoMmarorpaduu ¢ IpUMEHEHUEM
1,09 2 sTHnOeH301a B Ka4ecTBe BHYTpEHHero craHaapta. Omnpenennre
MaccoBYyIO JIOJI0 HENPOpPEarupoBaBIIEro TOJyoJa, €CIM IUIOMAAN ITH-
KOB TOJIyOJia M 3TWJIOSH30J1a Ha XpoMaTorpamme paBHbl 108 u 158 o’
COOTBETCTBEHHO. [lompaBouHBId KOA(PQHUIUEHT A8 TOJyoja paBeH
0,79.

Bnagets

- METOJIaMU TIPOBE/ICHHS
MCTIBITAaHUI M N3MEPEHUsI
CBOMCTB M3y4aeMoro o0b-
eKTa

- HaBBIKAMH ¥ METOJIMKA-
MU 0000IICHHS pe3ybTa-
TOB pEIICHHS, SKCIIEPH-
MEHTaIbHOM AeATeIbHO-
cTH;

- CII0co0aMu OLICHUBaHUS
3HAUUMOCTH M TIPaKTHYe-
CKOI IIPUTOJHOCTH TI0JIY-
UEHHBIX PE3yJIbTaTOB;

Ilpumepnsie npakmuueckue 3a0anus u3 npogheccuoHaIbHoIl 00-
ltacmu:

1. Ilpu ompeneneHnn COACPKAHIS XJIOPUI-HOHOB B MHHEPAIBHOMN BOJIC
METOIOM TIOTCHIIMOMETPUH OBUTH MOJIYYEHBI CICAYIOIINE PE3YJIbTAThI
(MF/,E[MB)Z 650,2; 660,8; 654,2; 649,84 650,1; 649,9; 630,8. Paccuunraiite
Cpe/iHee coJepiKaHue XJIOPUA-HOHOB B BOJIE, NHTEPBAJbHBIC 3HAUCHUS
M3MepseMOii BETUUUHBL.

2. Omnpenenuth 110 Kputepuio Duiiepa U -KPUTEPHIO CYIIECTBYET JIH
BHAYMMOE pa3Inyre MEX/Ty JaHHBIMU OIIPEICIICHUS COACPIKAHMS HOHOB
MarHusi B SIOJIOYHOM COKE METOJOM KOHIYKTOMETPUYECKOro U (POTO-
>IeKTPHUYECKOrO TUTPOBAHUSL:

No 1 2 3 4 5 6
Cl(Mgz+), 2,05 2,20 2,13 2,21 2,15 2,31
MOJIB/ M

Cz(Mgz+), 2,09 2,18 2,13 2,11 2,20 2,19
MOJIb/ M

3. Ilpu BONBTAMIEPOMETPUYECKOM OIPENEICHUH MEAW B TOMAaTHOM|
COKE B IBYX J1a0OpaTopusX OBUIH MOTYYCHBI PE3yIbTATHI (MI/KT):
JTabopaTopus Nel: 0,28; 0,26; 0,22; 0,26; 0,24; 0,23

JTabopaTopus Ne2: 0,27; 0,24; 0,28; 0,26; 0,26; 0,25; 0,25

OmnpenenuTs 1o t-KpUTEpUIo CyHIECTBYET JIM 3HAUNMOE PA3IMIHe MEX-
Ty TaHHBIMU aHaJM3a 00eHX Ja00paTopuil.

4. Tlpu onpenenennu pochopa B peIOHEIX KOoHcepBax «[opOymay me-
To10M (DOTOKOJIOPUMETPUN OBUTH TONYYCHBI CIIECIYIOIIHE PE3yJIbTAThI
(M1/100 T mpoaykra): 228,0; 200,4; 230,1; 232,0; 229,8; 231.4; 232,0;
228,9; 233,4. BelUuCANTh CTaHJAPTHOE OTKJIOHEHHE EAMHHUYHOTO pe-
3ybTaTa U JOBEPUTEILHBIA HHTEPBAJ CPEIHETO 3HAYCHUS.

5. Ilpu onpenenennn BuramuHa C B sI0JJOYHOM COKE METOJOM (PIyopH-
METpUU OBLIU MOJYYCHBI CIICAYIONIAE PE3yIbTATHI (MF/,HM3): 24,0; 26,0;
25,3; 24,0; 24,8; 29,9; 25,0; 23,7; 24,9; 25,2. O6paboraiite gaHHBIC 110
[TpaBHJIAM MATEMAaTHYECKON CTATHCTHKU M OTPEJICINTE, €CTh JIU ITPyObIe

[IOT'PCITHOCTU B IAHHBIX aHaJIM3a.

16




0) [lopsinok nMpoBeeHUsI MPOMEKYTOYHOM ATTECTAIMN, MOKA3aTe/IM U KPUTEPHUH Olle-
HUBAHMSA:

[IpomexxyTouHast arrecTauus 1Mo Jucuuruinae «MeTobl UCCIIeIOBAHMS CBOUCTB ChIPbSI
Y THILEBBIX TPOYKTOBY MPOBOJIUTCS B hopMe 3a4era.

[TonroToBka K 3aueTy 3aKJIIOYACTCA B M3YYEHUHM M TIIATEIBHOW mpopaboTke olydaro-
HIMMCsl yueOHOro MaTepuana JUCHUILIUHBL C YyUeTOM Y4eOHHKOB, YU€OHBIX MOCOOUH, JIEKIIH-
OHHBIX U IPAKTUYECKUX 3aHIATHM, CTPYIIIUPOBAHHOM B BUJI€ KOHTPOJIBHBIX BOIIPOCOB.

Kpurepuu onenku:

- «324YTEHO0» - BBICTABIICTCS MPU yCIOBHH, €CIIH OOYYAIOIINUNACS TTOKA3bIBACT XOPOIITHE
3HaHUA y4eOHOro MmaTepuana Mo TeMe, 3HaeT CYIIHOCTh AMCUUIUIMHBL [Ipu 3TOM 00ydyaro-
IIUICS JIOTUYHO U MOCTEA0BATENIbHO H3J1araeT MaTepuall TEMbl, PACKPBIBAE€T CMBICI BOIIPOCaA,
JTAaeT YAOBIETBOPUTENBbHBIE OTBETHI Ha JIOMOJHUTEIbHBIE BOIPOCHI. JlOMOIHUTENBHBIM yCIIO-
BHUEM MOJIYYCHHS OLEHKH MOTYT CTaTh XOPOIIKE YCIIEXH MPHU BBHIMOJIHEHUU CAMOCTOSITEIILHON
U KOHTPOJIbHOM paboThl, CUCTEMaTHYeCcKasi akTUBHAs padoTa Ha MPAKTHUECKUX 3aHATHUSX.

- «HEe 32aYTEeHO0» - BBICTABJISICTCS MIPH YCJIOBUH, €CITU OOYUAIONIMICS BIIAZICCT OTPHIBOY-
HBIMU 3HAHHUSIMH O CYIIHOCTH JAMCUUIUIMHBI, 1a€T HEMOJHbIE OTBETHI Ha BOMPOCHI U3 OCHOB-
HOH JIUTEpaTyphbl, pPEKOMEHJIOBAHHOW K KypCY, HE MOXXET OTBETUTh Ha JIOMOJHHUTEIbHBIE BO-
MIPOCHI, IPEITIOKEHHBIE TIPET01aBaTeIIeM.

8 YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00eceuyeHre TUCIIMTTHHBI

a) OcHoBHAas JuTeparypa:
1. AHAJTUTHYeCKAsl XUMUsI: XUMHYecKHe MeToabI aHam3a : yueOnuk / E.I'. Biaco-

Ba, A.®. XKXyxkos, N1.®. Komnocosa, K.A. Komaposa ; mox pemxakuueit O.M. Ilerpyxuna, JI.b.
Kysnenooii. — Mocksa : Jlaboparopus 3uanuii, 2017. — 467 c. — ISBN 978-5-00101-554-
3. — TeKcCT : 3NeKTPOHHBIH // DIIeKTPOHHO-OUOMoTeuHas cuctema «Jlauby : [cait]. — URL:
https://e.lanbook.com/reader/book/97407/#2 (nmara obpamienus: 30.10.2020).

2. BapnamoBa, . A. Ou3uko-xuMHYECKHEe METOBI aHAIH3a : yaeOHoe mocodue / 1.
A. Bapnamosa, H. JI. Kanyruna, JI. I'. Konsna. - 2-e uzn., moarot. mo ney. uza. 2008 r. -
Marnutoropck : MI'TVY, 2011. - 1 anektpoHn. ont. auck (CD-ROM). - 3ari. ¢ TUTyI. 3KpaHa.
- URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=8.pdf&show=dcatalogues/1/1119
166/8.pdf&view=true (marta oopamenus: 14.05.2020). - MakpooOBeKT. - TeKCT : 31EKTPOH-
HBIA. - CBefieHus TocTynHBI Takke Ha CD-ROM.

0) lonoiHuTeIbHAS JINTEPATypa:

1. AnanuTuyeckasi xumus. TuTpumMeTrpryeckue U rpaBuMeTpuYecKue MeTOIbI
aHaju3a : yuebHoe nocobue / . A. Bapnamona, H. JI. Kanyruna, JI. I'. Konsna [u np.] ;
MI'TY. - Maruutoropck : MI'TY, 2016. - 1 anektpon. ont. muck (CD-ROM). - 3ari. ¢ tu-
TYJL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2564.pdf&show=dcatalogues/1/1
130366/2564.pdf&view=true (mara oOpamenwus: 14.05.2020). - MakpooObekT. - Tekcr :
JIEKTPOHHBIN. - CBeieHus AocTyImHbI Takke Ha CD-ROM.

2. BanoBa (KomnsblioBa), B.JI. ®u3nko-XxMMHUYECKHE METO/bI aHANIN3A: MIPAKTUKYM /
B.J1. Banosa (Komnbuiosa), JI.T. AGecanze — M.: lamkoB u K, 2018. - 200 c.- (Bsiciiee 00-
pasoBanue: bakanaBpuar).- URL: https://znanium.com/read?id=358363 (mata oOparteHus:
25.09.2020). — TekcT: 31eKTPOHHBIA.

3. KpsuioBa, C. A. Ananutudeckass xumusi. KonmuuecTBeHHbIE METO/IbI XMMUYECKOTO
ananm3a : yueOHoe nocobue / C. A. Kpsutosa, 3. U. Koctuna, U. B. Tlonypko ; MI'TV. - [2-¢
W3], TOAroT. no ned. u3a. 2017 r.]. - Marauroropek : MI'TY, 2018. - 1 21eKTpoH. ONT. AUCK
(CD-ROM). - 3aru. c TUTYJL. JKpaHa. - URL:
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https://e.lanbook.com/reader/book/97407/#2
https://magtu.informsystema.ru/uploader/fileUpload?name=8.pdf&show=dcatalogues/1/1119166/8.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=8.pdf&show=dcatalogues/1/1119166/8.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2564.pdf&show=dcatalogues/1/1130366/2564.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2564.pdf&show=dcatalogues/1/1130366/2564.pdf&view=true
https://znanium.com/read?id=358363

https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/1/1
514287/3472.pdf&view=true (mara obOpamenus: 14.05.2020). - MakpooOsbekT. - TekcT :
ANIEKTPOHHBIN. - CBenenus goctynusl Takke Ha CD-ROM.

4. KpsbuioBa, C. A. KUCITOTHO-OCHOBHOE TUTPOBAHKME B BOJHBIX PACTBOPAX : yudeOHOE
nocobue / C. A. Kpsuiosa, 3. U. Koctuna, 1. B. Tlonypko ; MI'TY. - [2-e u3j., moarotT. mo
ned. u3a. 2015 r.]. - Marauroropck : MI'TY, 2017. - 1 anekrpon. ont. auck (CD-ROM). -
3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1
133271/2849.pdf&view=true (mara oOpamenwus: 14.05.2020). - MakpooObekT. - Tekcr :
3JICKTPOHHBIN. - CBeneHus nocTymHbl Takke Ha CD-ROM.

5. BagoBa (KonblioBa), B.JI. AHanuTrueckass XumMusi U1 (GU3NKO-XUMHYECKUE METO-
nel ananuza: npaktukyM / B.J1. Bamosa (Konbsutosa), E.W. ITapmuna - M.:/lamkos u K, 2020.
- 198 C.- - (Beicmee oOpa3oBaHmue: bakanaBpwuar).- URL:
https://znanium. com/read'?ld 358370 (mara obopamenus: 25.09.2020). — TeKcT: 3K TPOHHBIMH.

6. 3om0ToB, FO.A. BBe/icHHEe B aHAIMTUYCCKYIO XMMHIO : yuyeOHoe mocobue / FO.A.
3o10T0B. — Mocksa : Jlabopatopus 3Hanwmii, 2016. — 266 c. — ISBN 978-5-93208-215-
7. — TeKcCT : 3NMeKTPOHHBINH // DIIeKTpOHHO-OuOIMoTeuHas cuctema «Jlaupy : [caiit]. — URL:
https://e.lanbook.com/reader/book/84079/#7 (mara obpamienus: 30.10.2020).

7. IlumieBass MPOMBIIUIEHHOCTh: HAYYHO-TIPOM3BOJACTBEHHBINH >KypHail.- ISSN 0235-
2486.- TekcT: HEMOCPEACTBEHHBII

8 V3BecTus BBICIIMX Y4eOHBIX 3aBecHUN. [InIeBas TEXHOJIOTHS: HAYYHBIH )KypHAIL. -
ISSN 0579-3009.- Tekcr: HEMOCPEACTBEHHBIH.

8. W3Bectust BeicuxX y4yeOHbIX 3aBefeHMM. Xumusl. XUMHUYECKas TEXHOJOTUS:
Hay4yHO-TexHHuYeckui xypHai.- ISSN 0579-2991.- Tekct: HenmocpeACTBEHHBIH.

9. Becthnuk FOxHO-Ypansckoro rocygapctBeHHoro ynusepcurera. Cepusi: Xu-
MUSL. - ISSN: 2076-0493. — Pexum JIOCTyTIa:
https://e.lanbook.com/journal/2381?category=3863. (marta oopamenwus: 25.09.2020). — TekcT:
JJIEKTPOHHBIN.

10. Foods and Raw Materials. - [ISSN: 2308-4057.— Pexum pocryma:
https://e.lanbook.com/journal/2942#journal_name. (mata oGparenus: 25.09.2020). — TekcT:
AIEKTPOHHBIN.

B) MeToauuecKkue YKazaHnusd:

1.Konsina, JI.I'. Xumudeckue METOIbI aHAM3a: METOIUYECKHE yKa3aHUsl K JlabopaTop-
HBIM paboTaM Mo AMCHUIUIMHAM «MEeTo/1bl HCCIIEeI0OBAHUS CBOMCTB ChIPbs M MUIIEBBIX MPOAYK-
TOB» JJIs OOydaroluxcsl Mo HampasiieHusM noarorosku 19.03.02, 19.03.03, 27.03.01./ JL.T.
Komsina; Marauroropekuii roc. texuudeckuil yH-T um. I'. 1. HocoBa. — Maruurtoropcek :
MI'TY um. I'. Y. Hocosa, 2019. — 23 c. — TeKCT: HEMOCPEICTBEHHBIH.

2.Komsna, JL.I'. ®u3nko-XxuMu4eckue METO/Ibl aHAJIN3a: METOJMYECKUE YKa3aHUs K Ja-
O6opaTopHBIM paboTaM Mo AUCHUILTUHAM «MeToAbl UCCIe0BaHusl CBOUCTB ChIPbs U MUILIEBBIX
IPOAYKTOBY» JUIs 00ydarommxcs 1o HampasieHusM noarorosku 19.03.02, 19.03.03, 27.03.01,
38.03.07. / JL.T'. Konsima; Marautoropckuii roc. Texanueckuii yH-T uM. . YI. HocoBa. — Mar-
Hutoropck : MI'TY um. I'. . Hocosa, 2019. — 17 c. — Tekct : HenmocpeACTBEHHBIN.

3. Komsna, JI. T'. Xumudeckue u (GU3HKO-XUMUYECKHE METOJIBI aHAIH3a : J1abopaTop-
Hbiit paktukym / JI. T'. Komsina, E. B. Tapactok ; MI'TY. - Maraurtoropck : MI'TY, 2017. - 1
anektpon. ont. guck (CD-ROM). - 3arm. ¢ Turyn.  o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3334.pdf&show=dcatalogues/1/1
138474/3334.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - Tekcr :
AIIEKTPOHHBIN. - CBefeHus gocTynHbl Takke Ha CD-ROM.

4. Kamyruna, H.JI. OxuCIUTEI,HO-BOCCTAHOBHUTEIHFHOE THUTPOBAHUE: METOJINYECKHE
yKazaHus K J1abopaTOpHBIM paboTaM MO JUCHUIUIMHAM «AHAJIUTHYECKass XUMHS U (U3UKO-
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XUMUYECKHE METOJbl aHaln3ay, «IKOAHATUTUYECKAs XUMHUS», «AHAIUTHUUYECKUN KOHTPOJb
METAJTyPruuecKOoro MpOU3BOJCTBAY Il 00YYarOIIMXCs MO0 BCEM HAMpPaBICHUSIM MOATOTOBKHU
U crienuaibHOCTAM Bcex ¢dopm obyuenus / H.JI. Kanyruna, 1.A. BapaamoBa; Maraurorop-
ckuit roc. Texundeckut yH-T um. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. K. Hocoga,
2017. — 25 c. — TekcT : HEenOCPECTBEHHBIM.

5. Bapnamosa, M.A. Kommiekcometpusi. KoMiekCOHOMETpUUECKOE TUTPOBAHUE: ME-
TOJWYECKUE yKa3aHUs K JJabopaTOpHOU paboTe IO AUCHUTUIMHAM «AHATUTHYECKAs XUMHUS U
DOXMAY», «DXMAY», «IKOoaHATUTHYECKAS XUMUD», «AHATUTHYECKUNA KOHTPOJIb METaTypru-
4eCKOro MPOU3BOACTBa» JUIsl 00y4aroLUXCsl 10 BCEM HalpaBICHUSAM MOATNOTOBKU U CHELMAIb-
HOCTsIM Bcex opm oOyuenus / M.A. Bapnamona, H.JI. Kanyruaa; MarHuToropckuii roc. Tex-
Hudeckuil yH-T uM. I'. Y. HocoBa. — Maruurtoropck : MI'TY um. I'. U. Hocosa, 2017. — 20 c.
— TekcT : HenocpeICTBEHHBIM.

r) IlporpammHoe odecrnieyeHre U MHTEPHET-PeCypPChI:

Haumenosanue [10 Ne norosopa Cpok J1elicTBUS JTMIIEH3UH
MS Windows 7 J-1227 ot 8.10.2018 T. 11.10.2021 r.
MS Office 2007 Ne 135 ot 17.09.2007 . 0eccpouHO
FAR Manager CB00OJTHO pacpoCTpaHsIeMoe 6eccpoyHo
ABBYY FineReader 11.0 Cor- | 11 1518-12 o1 02.08.2012 . Seccpouto
porate Edition
7Zip CBOOOJTHO pacIpOCTPaHIEMOE O6eccpouHO

DNeKTPOHHBIA (POHJ MPAaBOBOW M HOPMATHBHO-TEXHUYECKOW JOKYMEHTAIUU. — Pexum
nocryna: http://docs.cntd.ru/., cBoOOAHBINi AOCTYII.

OOpa3oBarenbHbli  mopran  ans  oOydaromuxcs. —  Pexum  gocryna:
http://newlms.magtu.ru., cBoGOaHBII TOCTYII.

OnekTponHas 0a3za mepuoanueckux msganuii East View Information Services, OOO
«MUBUC». — Pexxum noctyma: https://dlib.eastview.com/, cBoOomHBIN AOCTYTI.

HaumonaneHas wuHGOpMalMOHHO-aHATUTHYECKass cucreMa — Poccuiickuii HHIEKC
HAy4YyHOTO LUTUPOBaHUS (PMHLY). — Pexum JIOCTyTIA: URL:
https://elibrary.ru/project_risc.asp, cBOOOAHBII JOCTYII.

HNudopmannonHas cuctema - EquHoe oKHO 10cTyna K MH(OPMAIMOHHBIM pecypcam. —
Pesxxum moctyna: URL: http://window.edu.ru/, ceo6omHbIi 1OCTYTI.

[TouckoBas cucrema Axkanemus Google (Google Scholar). — Pexxum goctyna: URL:
https://scholar.google.ru/, cBoGoaHBII HOCTYII.

Poccuiickas T'ocymapctBenHass OubOnuoteka. Karamorum. — Pexum mocryma: URL:
https://www.rsl.ru/ru/4readers/catalogues/, cBOOOIHBIH JOCTYII.

OnektpoHHble pecypcsl oubnuorekn MI'TY um. .. HocoBa. — Pexxum noctyma: URL:
http://magtu.ru:8085/marcweb2/Default.asp, cBo6oaHBII g0OCTYII.

VYuuBepcuterckas mHpopmannonHas cucreMa POCCHUS. — Pexum noctynma: URL:
https://uisrussia.msu.ru, cBOOOIHBINH AOCTYII.

9 MaTepuajabHO-TeXHUYECKOEe o0ecnevyeHue T CUUIIMHBI

MaTepHaHBHO-TCXHquCKOG obecneyeHne JUCIHHUIIIINHBI BKIIIOYACT:

Tun u Ha3BaHWE ayUTOPUH OcHanieHue ayJInTopum

VY4eOHble ayautopuu Juid poBe- | MysibTUMeIUNHHbIE CPEICTBA XpaHEHU S, Tepeiauul U
JICHUS 3aHATHH JEKIIMOHHOTO TH- | TpeACTaBieHusl yueOHO HHpOopMaLuu
na

19


http://docs.cntd.ru/
http://newlms.magtu.ru/
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
http://window.edu.ru/
https://scholar.google.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/

Tun u Ha3BaHMe ayIUTOPUN

OcHalleHne ayauTopun

Y4eOHbIE ayAUTOPUH IS IPOBE-
JIeHUs Ta00paTOPHBIX padoT,
TPYIIOBBIX U WHIUBUIYaIbHBIX
KOHCYJIbTAIIMH, TEKYILIEero KOH-
TPOJIA U IPOMEKYTOUHOM aTTe-
CTalNH

O6opynoBaHue AJ1s BBITOJHEHHS J1a00paTOPHBIX padoT,
WUHBEHTAph
Harnsinaeie Mmatepuanbl: TaOIHIIbI, CXEMBI, TUIAKATHI.

[Tomemenus 11t CaMOCTOATEIb-
HOI pabOThI 00YJAIOITUXCS

[Tepconanbubie kommbioTepsl ¢ makerom MS Office,
BBIXOZIOM B VHTEpHET W C JOCTYIIOM B DJICKTPOHHYIO
uH(OPMAIIMOHHO-00pa30BaTENFHYIO CPEAy YHUBEPCHUTE-
Ta

[Tomerienust st XpaHeHHs U
PO UITAKTHIECKOTO 00CITYKHBa-
HUS y4eOHOTro 000pyAOBaHUS

Cremnaxku Juis XpaHeHUs] y4eOHO-HATJISAHBIX TTOCOOHIA,
y4eOHO-METOJMYECKON JTOKYMEHTAIluK, HNPUOOpPOB JUIs
BBITOJIHEHUS J1a00PaTOPHBIX paboT, XUMHUYECKOU TOCY-
JIbl U PEAKTHBOB
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