PaGouas nporpamma qucuumInHbl (MoayJis) «[IpakTHKYM M0 XUMHUYECKO TeXHOJIOTHH
HEOPraHN4YeCKHUX BelleCTB)», BKIYAIONIAasi OLlEeHOYHbIE M MEeTOIMYeCKIe MaTePHaJIbI

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce

OCBOEHHsI 00Pa30BaTeJILHOI 1l

OrpaMMBbl

I'pynna komneTeHUMi

Karteropusi komnereHumii Koapbl u conepkanne KoMneTeHIH

YHuBepcallbHbIE - -

OobmenpodeccrnoHaEHBIC - -
IIpodeccronanpHBIC - INK-3. CmocobeH  OCyIIeCTBIATH
TEXHOJIOTUYECKUI nporuecc B

COOTBETCTBUM C PpPCTIIAMCHTOM U
HCIIOJIB30BaTh TCXHUYCCKUE CPEACTBA

IS H3MEpEeHuUs OCHOBHBIX
napaMmeTpoB TEXHOJIOTUIECKOT0
mpouecca,  CBOHCTB  ChIpbS U
POIYKLIH

- ITIK-4. Criocoben pa3pabarbsiBaTb U
BHEZIPATH WHHOBALIMOHHBIE
TEXHOJIOTHYECKHE  IPOLIeCCHl B
TEXHOJIOTUH HEOpPraHNYeCKUX
BEIIECTB

1.2. KomnereHUMM ¥ HWHIANKATOPHI
(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

UX [JOCTHKEeHUsi, (opMHUpPYeMbIX JAUCHHUILIMHOM

Kon Kon
HHIUKATOPA Copep:xxanue HHINKATOPA KOMIIETCHIINH
KOMIIeTeHI[UH
KOMIeTeHINH
I1K-3 [1K-3.2 OcymiecTBiIsieT H3MEpeHHs OCHOBHBIX IapaMeTpPOB TEXHOJOTMYECKOIro
po1ecca, CBOWCTB ChIPbsl M NPOIYKIIUH
[K-3.3 [Ipumensier OCHOBHBIE TIPUHIMIIBI, METOABI ¥ (OPMBI  KOHTPOISA
TEXHOJIOTUYECKOr0 Tpolecca M KadecTBa MPOAYKIUH, OLEHHBAECT U
MHTEPIPETHPYET HOIyYCHHBIE PE3YJIbTaTh
I1K-4 [1K-4.1 IIpumensieT 3HaHUA 110 XMMMHM U TE€XHOJIOIMM HEOPTaHUYECKUX BELIECTB,
TEOPETUYECKHE OCHOBBI TEXHOJIOTMYECKUX IPOIECCOB  IOyUeHHS
HEOPraHMYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB U TOTOBBIX NMPOAYKTOB HA
UX OCHOBE, HOpPMATHBHbIE TpeOOBaHMS, NpEABIBISEMbIE K HUX
MPOU3BOJCTBY M O0OPOTY, W PELICHUS MHBIX 33/1a4 NPOM3BOACTBEHHON
JIESITEIIHOCTH
I1K-4.2 Pa3pabatbiBaeT U BHEApPSET MHHOBALIMOHHBIE TEXHOJOTMYECKUE TIPOLIECCHI
B TEXHOJIOTMU HEOPTraHUYECKUX BELIECTB

1.3. Pe3yabTaThl 00y4eHHs 0 JMCHUILINHE (MOTYJIIO)

Heab wu3yvyeHusi AUCHUIVIMHBI (MOXYJIS) — CO3AaHUE i1 OOYYArONIMXCSl YCIOBHH st
nproOpeTeHus: He0OOXOUMOTO /ISl OCYIIECTBICHUS MPOPECCHOHATBHON JEATEIIEHOCTH YPOBHSI
3HaHWH, yMEHWH, HABBIKOB, OIBITA JCATEIHPHOCTH W TOATOTOBKM K 3aIUTE BBIMTYCKHOMN

KBaJTM(PHUKAIIMOHHOHN paboThI.

B pesynbpTaTe nzydeHus AUCIUILUTHHBI (MOIYIIs1) 00yUYarOIIHACs TOKEH

3HATb:

® TIPUHIUITBI IOCTAHOBKU U (OPMYJIMPOBAHUS IENIEH U 3a/a4 HayYHBIX MCCIIEIOBAaHUI Ha

OCHOBC,

® PpC3yJIbTAaTOB IIOHUCKA, O6pa6OTKI/I n aHajlu3a Hay‘{HO-TeXHquCKOﬁ I/IH(pOpMaLII/II/I;
OCHOBHBIC METO/JIbI aHaJINU3a CBOICTB HEOPTraHNYCCKUX BCIICCTB U MaTepI/IaJ'IOB$

yMeThb:

¢ MHCIIOJb30BaTh YMCHHA W HABBIKM B OpraHU3allM HAYYHO- UCCIICAOBATCIBCKUX pa60T, B
YHOpaBJICHUHN KOJIJICKTUBOM;

® CaMOCTOATCIBHO HpI/IO6p €TaTb C

IIOMOIIBIO I/IH(bOpMaLII/IOHHLIX TEXHOJIOTHUIT H

HUCIIOJIB30BaTh B HpaKTI/ILIeCKOfI ACATCIIBHOCTH HOBBIC 3HAHUA U YMCHUSA;

BJIAaA€Th:




CIOCOOHOCTBIO M TOTOBHOCTBIO K NPO(eEcCHOHANIBbHON 3KCIUTyaTallid COBPEMEHHOIO
OKCIICPUMCHTAJIBHOT'O 060pyaOBaHI/I$I n HpI/I60p0B B COOTBETCTBUH C HAIPaABJICHUCM
MOJTOTOBKH;

CIIOCOOHOCTBIO K  TEOPETHYECKOMY
TCOPCTUUCCKUX TUIIOTE3;
METOAOJIOTHEH CaMOCTOATENBHOTO M KOJUICKTUBHOIO HCIOJb30BAaHMSA 3HAHUH O
CBOMCTBAX HCOPraHNMYCCKUX BCHOICCTB W MATCPUAIIOB [Jid PCIICHHUA 3aJdad 110
OpraHu3alM CaMOCTOSATEILHOW U KOJUIEKTUBHOW Hay4YHO-HUCCIIEJ0BATEIbCKOM paboThI;
CIOCOOHOCTBIO K pa3paboOTKe MIAaHOB U MPOTPaMM MPOBEACHHUS HAYUYHBIX MCCIIEIOBAHUIN
U TEXHUYECKUX pa3paboToK, pa3paboTKe 3aJaHUi I UCTIOTHUTEIEH;

HaBbIKAMU IIOMCKa, 0OpaOOTKHM, aHaiM3a M CHCTEMaTH3allud Hay4YHO-TEXHHUYECKOH
MH(POPMALINH TI0 TEME HCCIICIOBAHNUS;

COBPpECMCHHBIMHU METOJOJIOTHYCCKUMHA TMMOAXOJaMH K HCIIOJIB30BAHHUIO HpI/I60pOB n
METOAMK, K OpPTraHU3alllH, MPOBEICHUIO SKCIEPUMEHTOB M HUCHBITaHUN, 00paboTke u
aHaIM3y Pe3yJIbTaTOB HKCIEPUMEHTA.

aHalim3y " BKCHepHMGHTaHBHOﬁ IMPOBEPKEC

2. O0beM, CTPYKTYpa U coepKaHue TUCHUIINHBI (MOLYJIs1)
2.1. O6beM qMCUMILTUHBI (MOYJIsT)

2.2. Tembl

Buowt yuebnoii pabomot Dopmut 00yueHus
Ounas
O0wmas TPYA0EMKOCTh: 3a4ETHBIC eIMHUIIBI/9achl 4/144
KonTakTHas pabora: 96
3aHATHS JIEKIIMOHHOTO THIIA 0
3aHATHS CEMUHAPCKOr0 THUIA 96
Koncyabranuu 0
ITpomexyTOUHAs aTTECTALMS 3a4eT C OLIEHKOU
CamocrosiTensHast pabora (CP) 48

(pa3aenibl) IUCHUILIMHBI (MOAYJA) € YKa3aHMeM OTBEJIEHHOI0 Ha HHUX

KOJINYeCcTBa 4acoB 1o ¢gopmam 00pa3oBaTesILHOM AeSITeJIbHOCTH
Ounasn ¢hopma odyuenusn

Ne
n/n

Buabl yueoHo# padoThl (B yacax)
KonTakTHas padoTa

HauMmeHnoBanue
(pa3nesoB)

TeM
3anaTus
3aHATHS CEMHUHAPCKOI0 THIIA

JIEKIIMOHHOT'0 THIIA

J Huble 113 C JIP Hnble

CP

JlabopaTopHbie pabOTHI 0 0 0 0 48 0 24
N0 ajncOpOLMOHHBIM H
KaTaJIUTHYECKUM
nporeccam B
TEXHOJIOTUH
HEOpraHUYEeCKHX
BEIICCTB

CoBpeMeHHBIE METOBI 0 0 0 0 48 0 24
aHaau3a B TEXHOJIOI'MH
HEOPTaHMYECKUX
BEIIECTB

Ipumeuanusa:
JI — nexumu, 113 — npaktnueckne 3ausaTusa, C — cemunapsl, JIP — mabopatopusie padoter, CP — camocrosiTenpHas

pabora.

2.3. Conep:xanue JMCHMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE MO TeMaM (pa3jesiaM) M
BHUJIaM padoT

Cojaeprxanue 3aHATHII CEMHHAPCKOI0 THIIA

Ne "

i HaumeHoBaHue TeM (pa3aesioB) Tun Coaep:xaHue 3aHSITHII CEMHHAPCKOTO THIIA

1. JlabopatopHEIe paboTh mo | JIP | M3mepeHue W30TEpMBI ancopOIu a30Ta Ha o0pasie
aICOPOIIMOHHBIM U KaTaTUTHICCKAM agcopOenrta mwnu KatanmusaTtopa npu 77 K. Omnpenenenue
nporueccam B TEXHOJIOTUN TEKCTYPHBIX XapaKTEePUCTHK a71copOeHTOB u
HEOPTraHNYECKUX BEIIECTB KaTaJIM3aTOPOB 110 U30TEpMe aacopOINH a30Ta.




[lomyyenne KaTtanu3aTopoB M  aACOPOCHTOB IIyTEM
BBEJICHNS aKTHBHBIX KOMIIOHEHTOB Ha HOCHTEIIb METOIO0M
HOHHOTO OOMEHa.

AncopOmust OpraHMYecKHX KpacWTelned W3 BOIHBIX
pacTBOPOB Ha a7cOPOEHTAX Pa3IMYHbIX THUIIOB.
AncopOrust a3ota u kucioposa Ha neonurax npu 200C u
MOBBIIIIEHHOM JIaBJICHUH.

Kartanurnueckoe OKHCIEHHE KapOOHOBBIX KHCIOT B
BOJHBIX pacTBOpax IEPOKCUIIOM BOJOPOJA.

OnpeneneHne KHHETHYECKUX KPUBBIX aCOpOIMHU a30Ta U
KHCII0poia npu aTMOC(epHOM JIaBJIEHUU
BOJIIOMOMETPUYECKUM METOJIOM.

[Tonyuenue yriepoaHeIx ancopOeHTOB KapOOHHU3alUUeH
YTJIEPOIHOTO CHIPhSI U MCCIICIOBAHNE MX aJICOPOIIMOHHBIX
CBOWCTB M0 ra3aM U Mapam.

2. CoBpemeHHble MeTOoAbl aHanm3a B | JIP | OmpeneneHue conaepkaHusi MOHOB HATpPHUS M Kajus B
TEXHOJIOTUH HEOPraHUYECKHUX pacTBOpax  METOIOM  IUIAaMEHHOW  (oroMeTpun ¢
BEIECTB ncrnonb3oBanueM poromerpa OITA-2-01.

Anamu3 Qocdopcoepikaniero celpbsi H HPOTYKTOB €ro
nepepaboTku. IIpuMeHeHMe  MHOTO(QYHKIHOHAIBEHOTO
npubopa npousBonctea (upmsl «Mettler Tolledo» mis
aHaJM3a )XUAKOH (a3sl Ha comepxkanue (ocaros.
Wzyuenne pactBopumoct B cucreme CaO-P205-H2O0.
[Tpumenenne MHOTO(YHKIIMOHAILHOTO npudopa
npom3BonacTBa ¢(upmel «Mettler Tolledo» mpu amammse
XKUAKOH (has3el Ha copepxkanue GpochaToB U KaJIbITHU.
HccrenoBaHne  KUHETHKH — KUCJIOTHOTO  Pa3lIOKEHHS

MHHEPaJIBHOTO docdopconeprxamero CBIPbSI
MOTEHIHOMETPUYECKUM METOJIOM.
Kommnexconomerpruyeckoe olpeeneHue Ca2+.

CpaBHEHHE aHAUTUYECKUX BO3MOXHOCTEH OIpeaeeHus
comepkanuss  P205  meromoM  (pOTOMETPUUECKOTO
onpenenenus Ha KOK-3 u Ha mpubdope «Mettler Tolledo».
W3y4eHne 3aBUCHMOCTH BA3KOCTH PacTBOPOB OT COCTaBa
temmepatypsl B cucteme (NH4)2HPO4 — K2C0O3-H20.

CopepxaHue cCaMOCTOATEIbHOM padoThI

3‘;')1 HaumeHnoBanue Tem (pa3iesioB) Coaep:xanue caMOCTOSATEIbHOI PadoThI

1. JlabopaTtopHbie paboTsI mo | IToaroToBka K 3aHATHSAM CEMHHApCKOTO THIIA, O3HAKOMIICHHE M
a/ICOPOIIIOHHBIM u | mpopaboTka  pEKOMEHJOBAaHHOW  JuTeparypsl, pabora ¢
KaTaJJATUYECKUM  TIpolleccaM B | AJICKTPOHHO-OMOJIMOTEYHBIMU CHCTEMaMHU
TCXHOJIOTHHU HEOPraHNn4CCKUX
BEILIECTB

2. CoBpemeHHbIE MeTOABI aHanmm3a B | [IoAroTOoBKa K 3aHATHSAM CEMHHAPCKOTO THIIA, O3HAKOMIICHHE H
TEXHOJIOTUHI HEOPraHWYECKHUX | MpopaboTKa  pPEKOMEHJOBAaHHOW  JWTepaTypsl, pabora ¢
BEILECTB IICKTPOHHO-OMOINOTEUHBIMH CHCTEMAMHU

3. OneHo4YHbIe MaTepHaJbl 1JIs1 NPOBEeJCHUS TEKYIIero KOHTPOJISI YCIEeBaeMOCTH (B TOM
yucje Ppy0eKHOro) M NPOMEKYTOYHOH AaTTecTAMH OOy4YaloIMXcsi MO JUCHHUILINHE
(Mmoay110)
[lo nucuuminHe (MOIYJIO) MPEILyCMOTPEHbI CIEAYIOIIKME BUIbl KOHTPOJISI KadyecTBa
OCBOCHMUSL:
® TEKYIIH KOHTPOJIb YCIEBAEMOCTHU (B TOM YHCIIE pyOEIKHBI);
® [IPOMEXYTOYHAS aTTeCTalus 00YJaroMUXCs N0 AUCHUIUIUHE (MOIYJIIO).
3.1.1. OneHo4yHbIe MAaTePHAJIBI A5 MPOBEICHUSI TEKYIIero KOHTPOJIS yCIeBaeMOCTH (B TOM
yHcjie pyoesKHOro) mo JMcuMuIIinHe (MoayJiio)
Ne | Kontposupyemblie TeMbl (pa3aeJibl) HanMeHoBaHMe OLIEHOYHOTO CPe/ICTBA
n/n
1. JlaGopatopHbie paboTel 1o ancopbuuoHHbIM u | KoHTposbHas paborta

KaTaJITUTUICCKUM  TIponeccaM B  TEXHOJIOIMH
HEOPraHN4ICCKUX BEHICCTB




2. CoBpeMeHHBIE METONIBI aHanu3a B TexHonoruu | KoHtposbHas pabora
HCOPraHMYCCKUX BEUICCTB

3.1.1. TunoBbie KOHTPOJIbHBIE 3aJAHUS
KonTpoJbHblii padoTa
KonTpoJsbHbie Bonpocskl no pasaeny 1
1. Cubl, 00yciaBIMBarOIUE aCOPOLUIO.
YpaBHeHus paBHOBeCHOM ancopOuuu Jlenrmiopa n Jlyonauna-PagymikeBuya
Bugs! nop B agcop6entax. MexaHu3Mbl aIcOpOLIMHU B MTOPAX.
CrpyKTypa 1 XUMHSI IOBEPXHOCTH aKTUBHBIX yTJI€H, IEOJUTOB CUIIMKAreJeH.
[Tonyyenne HaHeceHHBIX Karanu3aropoB. CrocoObl mponuTku? Kakue cyliecTByroT
MEXaHU3MbI IPOITUTKHU.
6. OT Kakux NapamMeTpoB 3aBUCUT KOJIMYECTBO AKTHMBHOI'O KOMIIOHEHTA, KOTOPOE MOXKHO

BBECTH B KaTaau3aTrop?

7. Kakue ObIBAIOT KaTajau3aTopbl B 3aBHUCUMOCTH OT TUIA B3aHUMOACWUCTBUS HOCHUTENb

HAaHECEHHOE BEIIECTBO?

8. ®akTopsbl, ONIPEEISIOIINE CKOPOCTh T€TEPOre€HHO-KAaTAIUTUIECKON PEaKLUu.
9. MexaHu3Mbl M CTaJWHM KaTAJIUTHYECKOro Impomecca. Kakas cragua —ABisieTcs

JUMUTHUPYIOIIEH?

10. KakoBa posp amcopOuuu B TPOIECCE KATATUTHYECKOTO OKHUCICHUS OPraHUYECKOTO

KpacuTelis NEPOKCUIOM BoJopoaa’?

11. OcobeHHOCTH TPOBEACHUS T€TEPOTCHHO-KATATUTUYECKUX PEAKIIUNA B )KUIKOH (hase.
KoHnTpoJibHBIC BOIPOCHI 110 pa3aeny 2
1. Kakoii merox 1oJIo)keH B OCHOBY paboTel (ortomerpa? KoHueHTpauun Kakux

XUMHUYECKUX 3JIEMEHTOB MOXXHO OIPENEIUTh 3TUM METOJOM U B KAKOM Juana3oHe?

KakoBa norpemsocTs usmepenus?

2. VYcnoBus nmnonyuyeHus JABOMHoOro cynepgocdara. Pacuer HOpMBI M KOJIMYECTBa
(bochopHON KUCIIOTHI.
AHaJINTUYECKUI KOHTPOJIb IPOU3BOJICTBA JBOMHOTO cynepdocdara.
Mertoap! ananu3za coaepxanus pocdaros B pactBopax?
5. KaxoBbl BO3MOXHOCTH ompezeseHus coaepxkanusd P20OS5 ¢ momMonipro aBTOMaTHYECKOT0
tutparopa G 20 npousBozactsa pupmel «Mettler Tolledo»?
Ha uem ocHoBaHoO zeiicTBue poToKoNIOpUMETpa?

7. Meronpl  uccienOBaHUS ~ KMHETUKM  KUCJIOTHOTO  PAa3JIOKEHHUS  MHHEPaIbHOIO

docdopcoaepkaIiero copbsi.

8. Ha wuyem ocHOBaH MeTOJ KOMILJIEKCOHOMETpHUYECKOro TuTpoBaHusi? CpaBHUTE

IIOTPEIIHOCTH PA3JIMUHBIX METOJOB OIIPEIEICHNUS HOHOB KaJIbLIUs B PACTBOPE.

9. Tlony4yeHue KUAKUX KOMIUIEKCHBIX YI0OpEHUI

10. Yto Ha3bIBaeTCs BA3KOCTBIO KUAKOCTU? OT Uero 3aBUCUT BA3KOCTb PACTBOPOB?

11. Pacckaxure 00 ycTpoiicTBE U IPUHLKIIE pabOThl KAWIISIPHOIO BUCKO3UMETPA.
3.1.2. MeTroanueckue MaTepHasbl, ONpeAe/sOme MPoneIypbl OLCHHMBAHUS 3HAHWIA,
yMeHHMi, HaBBIKOB M (WJIHM) ONBbITA [esiTeJIbHOCTH B Xo0Je TeKyllero KOHTPOJIA
yCIeBaeMOCTH
KounrpoabHas padora

OneHuBaeTcsi HE TOJNBKO INIyOWHA 3HAHUM MOCTaBJIEHHBIX BOIPOCOB, HO U YMEHHE
U3JI0)KUTH TUCHbMEHHO.

Kpumepuu oyenuganus: mociaen0BaTeNbHOCTb, IOJIHOTA, JOTUMYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMYHBIX TOYEK 3PEHMs, CaMOCTOsATeNIbHOE 00001IeHne maTtepuana. M3noxeHue marepuana
0e3 (paKTUIEeCKUX OIINOOK.

OueHka «omauyH0» CTaBUTCS B Cllydae, KOrJa cOOJIt0/IEHbI BCE KPUTEPUH.

OrneHka «xopouio» CTaBUTCS, €CIM O0yYaroIUics TBEPIO 3HAET MaTepua, TPaMOTHO U
[0 CYLIECTBY M3JIaraeT €ro, 3HaeT MpaKTHYecKyko 0a3y, HO JOMYyCKaeT HeCYIIEeCTBEHHbIE
MIOTPEIHOCTH.
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OneHka «ydoseiemeopumenbHo» CTaBUTCS, €CIIM OOYYalOUIMICA OCBOMJ TOJBKO

OCHOBHOM MaTcpurail, HO HEC 3HACT OTACIIBHBIX neTaﬂeﬁ, JO0IMYCKA€T HCTOYHOCTHU, HEAOCTATOYHO
IIPpaBUJILHLIC (I)OpMYJ'IPIpOBKI/I, HapymacT IO0CJICAOBATCIIBHOCTE B H3JIOXKCHUMU MATCpHUalia,
3aTPYAHACTCA C OTBCTaAaMH, IIOKA3bIBA€T OTCYTCTBHE }10J'I)KHOI71 CBiA3HM MCXKOAY aHAJIN30M,
apryMeHTauHeﬁ " BBIBOJaMH.

OueHka «HeyoosremeopumenvHoy CTaBUTCS, €COU OOydarouluiicss He OTBe4yaeT Ha

IIOCTABJIEHHBIE BOIIPOCHI.
3.2. OueHoYHbIe MaTEePHAJIbI JIs1 IPOBEACHHUS IMPOMEKYTOYHON aTTECTALNHU
3.2.1. 3apanust W/ MM MHbIE MATEPUAJIBI JIs1 IPOBECHHUS ITPOMEKYTOYHOM aTTeCTalluH

1.

10.

1.

12.

13.

N3mepenne n3orepmbl aacopOIMy a30Ta Ha 00pasie acopOeHTa WK KaTaau3aTopa Mnpu
77 K. Ormpenenenue TEKCTypHBIX XapaKTEPUCTHUK aJCOPOCHTOB M KaTaau3aToOpoB II0
n30TepMe aacopOLunu a3oTa.

[TonmyyeHue KaTanu3aTopoB M aICOPOCHTOB IyTEM BBEIEHUS aKTUBHBIX KOMIIOHEHTOB Ha
HOCHTEITb METOJIOM HOHHOTO OOMEHa.

AncopOrust OpraHM4ecKMX Kpacureneld W3 BOJIHBIX pPACTBOPOB Ha aJcopOeHTax
Pa3IMYHBIX THIIOB.

AncopOruust a3ota 1 Kucinopojaa Ha neonautax npu 200C 1 MOBBIIIEHHOM JAaBJICHHH.
Karanmutiaeckoe okuciieHHEe KapOOHOBBIX KHCIOT B BOJHBIX PacTBOpax NEPOKCHIIOM
BOZOPOJA.

OmnpeneneHne KHHETHUECKUX KPUBBIX aJCOPOIMH a30Ta M KUCIOpoia pH aTMochepHOM
JaBJICHUH BOJIFOMOMETPHUYECKUM METOJIOM.

[Tomyyenne yriaepomHBIX aICcOpOCHTOB KapOOHHW3AIMEed YIIEPOMHOTO CHIPbS U
HCCIIeIOBAaHHUE UX aJCOPOIIMOHHBIX CBOMCTB MO Ta3aM U Mapam.

OmnpeneneHne coaep)kaHusi HOHOB HATPHsl U KaWs B PAacTBOPAaxX METOJOM TUTaMEHHOMN
¢doromerpuu ¢ ucnonpzoBanueM poromerpa GPIIA-2-01.

Ananmuz Qocdopcoaepxaliero Coipbsi U MPOAYKTOB ero mnepepaboTku. [IpumeHeHue
MHOTO(yHKIIMOHAJIBHOTO Tpubopa mnpousBoacTBa (upmbl «Mettler Tolledo» s
aHayM3a KuAKou (as3sl Ha conepxkanue Gocharos.

Nsyuenue pacTBOPUMOCTH B cucTeme Ca0O-P205-H20. IIpumenenue
MHOTO(YHKITMOHAIBHOTO Tiprbopa mpomsBojacTBa (upmbl «Mettler Tolledo» mpu
aHaJM3e XKUAKON (a3pl Ha cosepkanue (ocdaroB U KaabLUs.

HccnenoBanre KHHETHKH KHUCIOTHOTO PA3JIOKEHHSI MUHEPAIBHOTO (hocdopcoaepkaniero
CBIPbSI MOTEHIIHOMETPUUYECKUM METO/I0M.

Kommnekconomerpuueckoe — omnpexaenenue  Ca2+.  CpaBHeHHME  aHAIUTUYECKUX
BO3MOXKHOCTEH ompezneneHus coaepkanust P205  wmeromom  ¢GoTOMETpUYECKOTO
onpeneneHus Ha KOK-3 u na npubdope «Mettler Tolledoy.

I/I3y‘-IGHI/I€ 3aBUCHUMOCTH BA3KOCTU PACTBOPOB OT COCTaBa W TCMIICPATYPbI B CUCTCMC
(NH4)2HPO4 — K2CO3-H20.

3.2.2. MeTtoanueckue MaTepHabl, OIpeAe/sOlNde MNPoneIypbl OLECHHMBAHUS 3HAHWIA,
YMEHHUIi1, HABBIKOB B X0/I¢ IPOMEKYTOYHOM aTTecTALUH

Ipoueaypa oneHnBaHus 3HAHUI (TeCT)

IIpennaraemMoe KOJIMYECTBO 3aJaHUIT 20

IMocnenoBaTenbHOCTH BEIOOPKH Omnpenenena no pasnenam

Kpurepun oneHku - MPaBUJILHBINA OTBET Ha BOMPOC

«5» ecnn paBmIIbHO BBITOJIHEHO 90-100% TecTOBBIX 3a1aHU

«4y» eciu NpaBUWJIbHO BhINONHEHO 70-89% TecTOBBIX 3aaHuil

«3» eciu NpaBUWJIbHO BBINONHEHO 50-69% TecTOBbIX 3aJaHUil
IIpouenypa oneHuBaHusi 3HAHNH (YCTHBIN OTBET)

[Ipenen pnuTenbHOCTH 10 MUHyT

IIpennaraemoe KOJIMYECTBO 3aJaHUIT 2

ITocnenoBarensHOCTH BEIOOPKHU BoIIpocoB u3 | CiyvaiiHas
Ka)JIOr0 pas3zena

Kpureprnu onenku - TpeOyeMBIil 00bEM H CTPYKTYpa

- M3JI0KeHHEe MaTepuana 0e3 GpakTHIeCcKux onmodoK




- JIOTHKA U3JI0>KEHHS

- HCIOJIb30BAHNE COOTBETCTBYIOIIEH TEPMHUHOIOTHH

- CTHJIb PEYH H KyJIbTypa peun

- moa00p MPUMEPOB MX HAYIHOH JINTEPATYPHI U IPAKTUKU

«5» ecnu TpeﬁOBaHI/IH K OTBCTY BbLIIIOJIHCHBI B I1IOJIHOM 00BeMe

«4» ecnu B IICJIOM BbIIIOJIHCHBI Tpe6OBaHI/I$I K OTBCTY, OJHAaKO €CTb

HeOOJIbIINE HETOYHOCTH B M3JI0KEHUH HEKOTOPBIX BOIIPOCOB

«3» ecnu TpeOOBaHUS BBHITIOJIHEHBI YACTHYHO — HE BBIACPIKAH 00BEM, €CTh

(1)aKTI/I‘I€CKI/Ie 0H.II/I6KI/I, HapyHicHa JIOTHKa H3JI0KCHMUA,
HEAOCTATOYHO MCHOJIB3YETCA COOTBETCTBYIOMIAA TCPMUHOJIOTHA

IIpouenypa oueHuBaHHMsI YMEHUII M HABBIKOB (pemieHue MPo0JIeMHO-AaHAJIUTHYECKHX U
NPaKTHYECKUX Y4eOHO-TTPo(ecCHOHAIBHBIX 3a1a4)

IIpennaraemMoe KOJIMYECTBO 3aJaHUIT 1
[ocnenoBaresIbHOCTH BHIOOPKH CrnyyaiiHas
Kpurepun onenku: - BBIJIEIICHUE 1 TIOHNMAHUE MIPOOIEMBI

- yMeHHe 000011aTh, COIIOCTABIATh PAa3INYHbIC TOUKH 3PEHHS

- TIOJTHOTA HCIIOJIb30BAHUS HCTOYHHKOB

- HAJIMYUE aBTOPCKOU MO3HIIMU

- COOTBETCTBHUE OTBETA IIOCTABIIEHHOMY BOIIPOCY

- HCHOJNB30BaHUE COLMAIBHOTO OnbITa, MarepuanoB CMIU,
CTAaTUCTUYCCKHUX JaHHBIX

- JJOTUYHOCTDH HU3JI0KCHUA

- YMEHHE caenaTh KBanu(UIIPOBaHHBIEC BEIBOJABI U 0000IIEHNS C
TOYKH 3PEHUS PelleHNUs NPO(EeCCHOHAIBHBIX 3a/1a4

- YMEHHE IPHBECTH IPHMEP

- OIIOpa HAa TEOPETHYECKHUE TTOJIOKEHHUS

- BJIaJICHUE COOTBETCTBYIOIICH TEPMHHOJIOTHEH

«5» ecnu TpeﬁOBaHI/IH K OTBCTY BbLIIIOJIHCHBI B I1IOJIHOM 00BeMe

«4» ecnun B IICJIOM BBIIIOJTHCHBI Tpe60BaHI/Iﬂ K OTBE€TY, OJHAKO €CThb

He6om)nme HCTOYHOCTHU B H3JI0XKXCHUHN HeKOTOpBIX BOHpOCOB.
3arpynasietcss B (OPMYJNHUPOBAHUHM  KBATH(HUIIUPOBAHHBIX
BBIBOJIOB 1 0000IIIEHMIT

«3» ecnu TpeﬁOBaHI/IH BBINOJIHEHBI YACTHYHO — ILITAETCS 000CHOBATEL CBOIO

TOYKY 3pEHHUs, OJHAKO ciabo apryMeHTUPYeT HaydHbIe
MOJIOKEHHs, NPAKTHYECKH HE CIIOCOOEH CaMOCTOSITENbHO
chopMyIHpOBaTh BHIBOJIBI M 000OIIEHMS, HE BHIUT CBS3b C
podecCHOHANBHON IESITENEHOCTBIO

4. Y4yeOHO-MeTOAUYECKOe W MAaTepHaJbHO-TEXHUYeCKoe olecnevyeHne AUCHUIIMHBI
(Moxyis)
4.1. DyIeKTPpOHHBbIE U (MJIH) MeYaTHbIe y4eOHbIe U3TaHUSs

1.

Kommuccapos, 10. A. Ilpoueccs u anmapatsl xuMuyeckor Texnosnoruu. B 5 4. Yacts 1 :
yueonuk misa By3oB / FO. A. Komuccapos, JI. C. 'opaees, /1. I1. Benr ; mox penakuuei
1O. A. KomuccapoBa. — 2-e u3z., nepepad. u gon. — Mocksa : M3natensctBo HOpaiiT,
2023. — 216 ¢. — (Bpicmee o6pazoBanue). — ISBN 978-5-534-09099-4. — Tekcr
anekTpoHHBI  //  OOpasoBarenbHas matdopma  IOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/515341.

Komuccapos, 10. A. Ilpoueccsl u anmapatsl XuMuyeckor Texnosnoruu. B 5 4. Yacts 2 :
yueonuk misa By3oB / FO. A. Komuccapos, JI. C. 'opaees, /1. I1. Benr ; mox penakuuei
1O. A. KomuccapoBa. — 2-e¢ u3f., nepepad. u aon. — Mocksa : M3natensctBo KOpaiiT,
2023. — 227 ¢. — (Bpicmee o6pazoBanue). — ISBN 978-5-534-09101-4. — Tekcr
anekTpoHHBI  //  OOpasoBarenbHas matdopma  IOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/515481.

Komuccapos, 0. A. Ilpoueccel u annaparsl Xumuueckoi TexHoaoruu. B 5 4. Yacts 3 :
yueonuk misa By3oB / FO. A. Komuccapos, JI. C. 'opaees, /1. I1. Benr ; mox penakuuei
1O. A. KomuccapoBa. — 2-e u3z., nmepepad. u gon. — Mocksa : M3natensctBo KOpaiiT,
2023. — 246 c. — (Bpicmee oOpazoBanue). — ISBN 978-5-534-09102-1. — Texker
anekTpoHHBI  //  OOpasoBarenbHas matdopma  IOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/515482.



4. Kowmmuccapos, 0. A. Ilpoueccs u annapatsl XMMHUYECKON TexHONOruu. B 5 u. Yacte 4 :
yueonuk misa By3oB / FO. A. Komuccapos, JI. C. 'opaees, /1. I1. Benr ; moa penakiueit
1O. A. KomuccapoBa. — 2-e u3f., nepepad. u gon. — MockBa : M3natensctBo KOpaiiT,
2023. — 323 ¢. — (Bricmmee o6pazoBanue). — ISBN 978-5-534-09103-8. — Teker
anekTpoHHBI  //  OOpas3oBarenbHas mnatdopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515900.

5. Kowmmuccapos, 0. A. Ilponeccs! u annapaTel XUMHYECKOHN TexHONOrMH. B 5 4u. Yacts 5 :
yueonuk mis By3oB/ 0. A. Komuccapos, JI. C. 'opaees, /1. [1. Benr ; moa penakuueit
1O. A. KomuccapoBa. — 2-e u3f., nepepad. u gon. — MockBa : M3natensctBo KOpaiiT,
2023. — 208 ¢. — (Bricmmee o6pazoBanue). — ISBN 978-5-534-09104-5. — Teker
anekTpoHHbI  //  OOpasoBarenbHas matgopma IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515901.

6. Mupomo6o, B. P. TexHomnoruss HeopraHuyeckux BemiecTB. [Ipumepsl u 3amauu :
yduebnoe nocodbue / B. P. Mupomo6os, B. 1. I'amkosa, JI. E. Tonkadesa ; mox o6m1. pes.
nou. B. P. Mupounto6oBa ; MUHUCTEPCTBO HayKH M BbIciiero odpasoBanusi Poccuiickoit
Oenepannn, Ypanbckuil QenepaibHblii yHuBepcurer. - ExatepunOypr : W3a-Bo
VYpanbckoro yH-Ta, 2020. - 270 c. - ISBN 978-5-7996-3032-4. - TekcT : 3JIeKTPOHHBI. -
URL: https://znanium.com/catalog/product/1953598. — Pexxum noctyma: 1mo moamucke.

7. Haxaposa, JI. H. ObGopynoBanue M Mmarepuaibl JUIsl HMPOM3BOJACTB HEOPraHMYECKUX
BeIECTB : yueOHO-MeToauueckoe mocoowue / JI. H. Haxapoga. - Kazans : KHUTY, 2020.
- 88 ¢ - ISBN 0978-5-7882-2815-0. - Tekcr : onexrpoHHbii. - URL:
https://znanium.com/catalog/product/1899808. — Pexxum mocTyma: mo mojamucke.

8. OCHOBBI TEXHOJOTUM HEOPTaHUYECKUX MaTepUaIOB : JaOOpaTOPHBIM MPAKTUKYM / COCT.
M. A. fcHas, A. A. baunosa, M. A. fcnHas [u np.]. - CtaBpomoss : M3a-so CKDY, 2023.
- 108 c. - Tekcr : anextponHsiid. - URL: https://znanium.ru/catalog/product/2133406. —
Pexxnm noctymna: mo nmoanucke.

4.2. DieKTpoOHHBIE 00pa3oBaTeIbHbIE PeCypChl
1. Dnextponnas 6ubnnoteunas cuctema «IBC IOPAMT» Biblio-onlineru (3BC
«IOpaiit») [DnexTponnslii pecypc]. — URL: https://urait.ru/.
2. DnektponHo-Oubmmoreunas cucrema ZNANIUM [Dnexkrponnsni pecypc]. — URL:
https://znanium.com/.
3. DOmnektpoHHass OubnuoreyHas cucrema «KOHCYIbTaHT CTyJIeHTa» [DJIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHass OumbOmmotexa [DnextpoHHsld pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas 6ubmmoreka «KubepJlennnkay [Dnexrponnsiii pecype]. — URL:
http://cyberleninka.ru/.
6. Mudopmamuonnas cucrema «EanHoe okHO gocTyma K 0Opa3oBaTeIbHBIM pecypcam»
[OnexTponnslii pecypc]. — URL: http://window.edu.ru/.
7. ®enepanbHbIi LEHTp HH(OPMALMOHHO-00pPa30BaTENbHBIX PECYPCOB [DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe npodeccuoHa/bHbIe 0a3bl JaHHBIX M HH(OPMALMOHHBIEC CIIPABOYHbIEC
CHCTEMBbI

O6yuarommmMcst  obecniedeH J0cTyn  (yOaJICHHBIA JOCTYyH) K HUXKE CICAYIOIINM
COBPEMEHHBIM MpodeccHoHanbHbIM 0a3aM JaHHBIX M HWH(QOPMALMOHHBIM CIIPaBOYHBIM
CHUCTEMaM:

1. CnoBapm wu »SHuuKiIonequu Ha Axagemuke [OnektponHsli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema MH(POPMALMOHHO-TIPaBOBOro obecreueHus: «l apanT» [D1eKTpoHHBINA pecypc].
— http://www.garant.ru/.

4.4. KoMIJIeKT JIMIEH3HOHHOI0O W CBOOOJHO PacHpoCTPaHAEMOro IPOrPaMMHOIO
olecrieyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOU3BOACTBA



http://www.garant.ru/
http://dic.academic.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/

1.

2.

JluuieH3MoHHOE TporpaMMHOE oOecleyeHHe: OmepaluoHHas cucremMa Microsoft
Windows, naket opucubsix npuioxenuit Microsoft Office.

CBOOOHO pacmpocTpaHseMoe TMPOTpaMMHOE OOEcCTeueHUe: CBOOOJTHBIC TAKETHI
oducubix npunoxxenuid Apache Open Office, LibreOffice.

[IporpammHOe oOecrieueHHEe OTEYECTBEHHOTO MPOU3BOJCTBA: CIPAaBOYHO-TPABOBAS
cuctema «lapant» (OneKTpoHHBIN nepuoandeckuil cnpaBoyHuK «Cucrema 'APAHTY),
oGpasoBaTenbHas miardopma FOPAUT (Dnexrponnas Guénmoreunas cuctema «IBC
IOPAUT» Biblio-online.ru (OBC «IOpaiit»)), >IEKTPOHHO-OHOTHOTEHAs CHCTEMA
ZNANIUM, snexktpoHHast 6nbnnoTeyHas cucteMa «KOHCYJIbTaHT CTyieHTay.

4.5. O0opynoBaHHe U TeXHHYECKHeE CpPeIcTBa 00yyeHHs

Jis peanuzanuy AUCHUIUIMHBL (MOJIYJSI) HCIONB3YIOTCS ydeOHBbIE ayIuTOPUU IS

MPOBEJCHUS Y4YeOHBIX 3aHATUH, KOTOpbIE OCHAIEHbl O0OPYIOBaHHEM M TEXHUYECKUMU
cpeacTBaMu OOy4YeHMs, U TIOMEIICHUS JJISi CaMOCTOSATENIbHOW paboThl 00yJaromuXxcs, KOTOpble
OCHAlICHbl KOMIBIOTEPHON TEXHUKON C BO3MOXHOCTBHIO MOJAKIIOUEHUs K ceTh «MHTepHeT» u
obecreyeHbl JOCTYIIOM B 3JIEKTPOHHYIO MH(pOpMaIlMOHHO-00pa3oBareibHyto cpeny PXTY um.

JI.V. Menneneena. Jlormyckaercsi 3aMeHa 000pYyI0BaHMsI €70 BUPTYAJTbHBIMU aHAJIOTaMHU.

HaumeHoBaHMe YUeOHBIX ayANTOPH 111 OcHaleHHOCTh YYeOHBIX ayAMTOPHIi /ISl IPOBedeHUs
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHbIX 3aHSITHI ¥ TOMEIeHUH /1JI151 CAMOCTOSITe/IbHOM
MOMeEIeHUH JJISl CAMOCTOSATEIbHOM pa6oTsl 000py1OBaAHMEM U TEXHHYECKMMHM CpelcTBaMU
padoThI* 00y4YeHHs

Vuebunie ayaAUuTOpUn JJIsL MMpOBEACHUA Vuebnas AyJAUTOpUS YKOMILIICKTOBaHa CHeHI/IaJ'II/I?)I/IpOBaHHOﬁ
y‘le6HLIX 3aHATHI Me6€J’ILIO, OTBG‘-IaIOHIeﬁ BCEM YCTAHOBJICHHBIM HOpMaM U

TpeOoBaHUSAM, 000PYIOBAaHUEM M TEXHUYECKHMMH CPEICTBAMU
00yueHus (MOOMIIbHOE MYJITUMEAMIHHOE 000pYA0BaHHE).

[Tomemnienne st cCaMOCTOATENBHON PaOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHHUKOHM  C

BO3MOXKHOCTBIO ~MOAKIIOUEHHs K cetd «lMHTepHET» U
o0ecrieyeHneM JIOCTyINa B 3JEKTPOHHYI0 HH(OPMAIOHHO-
obpazoBatenbHyo cpeny PXTY um. .M. Menneneesa u x
9bC.

* Homep KOHKpETHOW ayJUTOPHH yKa3aH B paclMCaHUM YYEOHBIX 3aHATHH M PacHUCaHUU IPOMEXKYTOUHOH
aTTECTalH.
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