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[lporpamMma cocTaBieHa B COOTBETCTBHH ¢ (eaepanbHbIM - rOCYJapCTBCHHBIM
00pasoBaTelbHBIM CTAHJAPTOM MO HampaBneHWio (crmenuansHocTH) 33.05.01  dapmanms,
YTBEPXKIEHHBIM NpHKa3zoM MuHucTepcTBa oOpasoBanus M Hayku Poccuiickoit ®enepauuu oT
27.03.2018 . Ne 219, y4eOHBIM [IAHOM MOATOTOBKH MO crnenpaibHocTH 33.05.01 ®apmanms,
yTBepkIeHHBIM YueHpM coseToM ®I'BOY BO «COL'Y» (mpotokon Ne 9 ot 30.04.2020 r.).

Cocrasuteis: KybGanosa JI.M., notieHt kadenpsl obimeil H HeopraHH4ecKoH XHMHH.

Pa6ouas nmporpaMmMa o0CyXIeHa H YTBepKAeHa Ha 3aceqaHuy kadeapei obmel 1 HeopraHuYecKoi
xumun (mpotokon Ne 13/19-20 ot «17» urons 2020 r.).
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1. Crpykrypa H 0o61masi TPyA0€MKOCTb M CIHHIIIHHbI

OO6mas TpyJJ0eMKOCTh JUCIMILINHBI B 3aU4ETHBIX SAMHUIIAX COCTaBiseT 113.e., B akaleMUIeCKUX
yacax- 396 u.

Ounas dhopMma o0yueHHS 3aouHas hopMa 00yUeHHS
Kype 2 -
Cemectp 3,4 -
Jlexuuu 36+38=74 u. -
[IpakTrueckue (ceMUHapCcKue) 3aHsITHd | - -
JlaGopaTopHBIe 3aHITHS 72+76=148 4. -
Koncynpraruu - -
Htoro ayIMTOpHBIX 3aHATUM 108 +114 =222 4. -
CamocrosiTenpHast paboTta 90 + 66 =156 4. -
Kypcosas pabora - -
dopma KOHTPOJIA 3ayeT; DK3aMeH -
OKk3aMeH 18 4. (4 cemectp) -
3auet 3 cemecTp -
OO11ee KOTMYECTBO YaCOB 396 -

Ounas gopma oOydeHHs 3aouHas hopma oOyueHHs
Kype 2 -

2. Ileau ocBOeHMS AUCIHUTIMHBI

[Iporpamma ITUCHMIUIMHBI « AHAIMTHYECKAsT XMMUS » TPEIHA3HAYEHA IS TOJTOTOBKH CIICIIHATUCTOB
B COOTBETCTBHH C TPEOOBAHUSAMH, OTPAKCHHBIMH B ITPO(ECCHOHATBHBIX CTaHIapTax:
02.006 TIIpodeccuonanpueiii ctangapt «I[IpoBu3op», yTBEpKICHHBIN MpUKa3oM MHHHCTEPCTBA TpyAa U

convanbHOM 3ammThl Poccuiickoit @Penepamuu or 9 mapra 2016 1. Ne 91n (3apeructpupoBaH
MunuctepctBoM roctunmu Poccuiickoit @eneparnuu 7 anpens 2016 r., peructpanuonnsiii Ne 41709);

02.010 IIpodeccuonanbupliii cranmapt «CHenUMalUCT IO NPOMBINUIEHHOW ¢apManuu B o0jacTtu
WCCIIEIOBAHUH JIEKAPCTBEHHBIX CPEACTBY», YTBEPKICHHBIA MPUKa30M MUHHUCTEPCTBA TPYJa U COLUATBHOM
samuTel Poccuiickoit ®denepaunn ot 22 mas 2017 r. Ne 432H (3apeructpupoBaH MUHHCTEPCTBOM
toctunnn Poccuiickoit @eneparuu 27 uronst 2017 ., peructpannonubiil Ne 47554).

[lenbro OCBOEHHMS MAUCUMIUIMHBI «AHAIUTHYECKAs XUMUS) SBIACTCA OBJIAJCHUE 3HAHUSAMHU IIO
TEOPETUYECKHM U TNPAKTHYECKUM OCHOBAM XUMHUYECKHX, (PU3MKO-XMUMHUYECKUX U (PU3UYECKUX METOJIOB
aHaJIM3a Pa3IMYHbIX 0OBEKTOB, UX IPUMEHEHHUIO 111 KOHTPOJISI KAUeCTBAa JIEKAPCTBEHHBIX BEILECTB.

3amava AUCHUILIMHBI COCTOUT B (POPMHUPOBAHUHM CHCTEMBbI 3HAHMW MO TEOPETUYECKHM OCHOBAM

KayeCTBEHHOI'O0 U KOJMYECTBEHHOTO aHaju3a BEIIECTB, pa3padOTKe METONOB HJIEHTU(UKALUY,
OOHapyXeHUs, pa3AeiIeHUs U ONIPENEICHUS] XMMUUECKUX JIEMEHTOB U UX COSAMHEHUH, a TAK)KE METOJIOB
ONpe/IeNIeHUs] COCTaBa U XUMHUYECKOM CTPYKTypbl BellecTBa JUisi OOOCHOBAHHOIO BBIOOpAa METOJOB
XMMHAYECKOTO aHaiu3a B (apMalleBTUYECKON NMPAKTHKE; B MPUOOPETECHUH HABBIKOB CaMOCTOSATEIBHOM
paboThl, HEOOXOAMMBIX MPU HM3YUYEHUU CHEHMATIbHBIX AWCHUIUIMH M JUId JaJbHEWIIed ychemHoi
IIPaKTUYECKON JNEATEIBHOCTH.



3. Mecro mucuumiaunbl B ctpykrype OITOII no cnenuansuoctu 33.05.01 ®apmanus

JuctuminHa «AHaTUTHYECKass XUMHUS» OTHOCUTCS K broky 1 Jlucuurmimusbel (Momyiu) -

Ob6s3arenbHas yacTh. MHAEKC TUCIUMIUIMHBL B yueOHOM miane — b1.0.11.

I[J'IH HU3Yy4YCHUS JHUCHHUIIJIMHBI HeO6XOI[I/IMBI 3HaHHA, YMCHHSA U HABBLIKH, Q)OpMpreMBIe

NpeaAMCCTBYIOIUMHU JUCHUTTIIMHAMU (HpeI[BapI/ITCJ'ILHBIC KOMHGTGHL[I/II/I)Z

bl e

OOmasi 1 HeOpraHM4ecKass XUMHUSL:
3nanus:
CoOBpeMEHHON MOJENHU CTPOEHUS aToMa, MEPUOAUYECKOTO 3aKOHA, MEPUOAUYECKON CHUCTEMBI
JI.1.MeHneneena.
XHUMHUYECKOU CBSI3M, HOMEHKJIATypbl HEOPTaHUYECKHUX COECTMHEHH.
CrpoeHusi KOMILIEKCHBIX COEIMHEHUN U UX CBOMCTB.
Krnaccudukanum XUMHYECKUX COSMHEHUN TI0 CEMEHCTBaM.
XHUMHYECKUX CBOMCTB 3JIEMEHTOB U UX COCIUHEHUN.
PactBOpOB U npolieccoB, MPOTEKAIOLIUE B BOJHBIX PACTBOPAx
OCHOBHBIX MPaBWJI PaObOTHI M TEXHUKH 0€30MMAaCHOCTH B XUMUYECKON J1ab0paTOpHH.
Ymenus:
CocTaBniTh 3JEKTPOHHBIE KOH(UTYpaAIM aTOMOB, MOHOB; AJIEKTPOHHO-Tpaduueckue (popMyibl
aTOMOB M MOJIEKYI.
Onpenenarb TUI XUMHAYECKOM CBSI3U.
Cwmemath paBHOBECHE B paCTBOpaX JEKTPOJIUTOB.
[IpumMeHATs mpaBuUiia pPa3IUYHBIX HOMEHKJIATYP K pPa3IUYHBIM KjaccaM HEOPTaHUYECKUX
COECIUHEHUHN.
Haegvixu:
PaboThl ¢ XMMUYECKOM TIOCYI0M.
TeXHUKHU BBITTOJIHEHHS] OCHOBHBIX XUMHUYECKHUX OIepariuil.

«Pu3uka» u «VlaTeMaTHUKa»:

3nanus:
OCHOBHBIX 3aKOHOB (PM3MKH, PUINIECKUX SIBICHUI 1 3aKOHOMEPHOCTEH.
OCHOB T€OpUH BEPOSATHOCTH U MATEMATUUYECKON CTATUCTHUKHU.
TeopeTnueckux OCHOB (PU3UIECKIX METOJIOB aHATIN3a BEIIECTB.
Ouznyecknx (HakTOpoB, OKA3BIBAIOIINX BO3ICHCTBHIE HA KUBOM OPraHU3M

Ymenus:

BBIYNCIIATE OCHOBHBIE XapaKTEPUCTUKH M OLEHKM PACIPENCICHUS IJUCKPETHOM CllydailHOU
BEJIMYMHBI.

Boruncnsate abCONIIOTHBIE M OTHOCUTEINIbHBIE MOIPEIIHOCTH PE3yIbTaTOB U3MEPEHU.
TaOynupoBaTh SKCHEPUMEHTANbHBIE AaHHBIC, TpaUUECKH MPEACTABIATh WX, HMHTEPIIOINPOBATD,
AKCTPAIOJIMPOBATH JUISl HAXO0XKICHHSI ICKOMBIX BEJINYUH.

Haegviku:

Matematuueckoil 00paboTKH TeCTOBON U rpaduueckoil HHpopMaIuu.



2. Brruncnenus XapaKTCPUCTUK, OLCHKH XapaKTECPUCTUK PpacCrnpCaciCHusd W IOIrpCIlHOCTU

U3MEPEHHUM.
3. W3mepenus 3HaueHUN QU3MUECKUX BEIUYMH.
AnanuTtHueckass XuUMHA — (YHIAMEHTalbHas JUCLUIUIMHA, BXOJIIAs B Yy4eOHBbIM IUIaH

MOATOTOBKHU MPOBU30POB MO criennanbHocTH 33.05.01 @apmanusi.

JucuunnuHa sBiseTcss 0a30BOM Ui OCBOCHHS OOYYAIOIIUMHUCSITIOCIEAYIONUX IUCIUILINH:
buznyecKkol W KOJUIOMAHOW, OpraHudeckoi xumuu, (QapmareBTuueckord xumun. Kaxmeli pazgen
JUCIUIUTAHBL 3aKJIaJpiBaeT (yHIAMEHT 3HAHWUW, HEOOXOAMMBIX MJIi TOHUMAHUS XUMHUYECKHX OCHOB
MPOILIECCOB CHUHTE3a, AaHAJIM3a, BBIJCJICHUS U OYUCTKU JIEKAPCTBEHHBIX BEIIECTB, MPOU3BOJICTBA
JIEKapCTBEHHBIX (OpPM, TPaBWI XpaHEHUST M TNPUMEHEHHS JIEKapCTBEHHBIX CpencTB. W3yuenue
JTUCIUIUTAHBI HEOOXOAMMO JUISl YCBOSHUS 3HAHWH, YMEHHUN M HABBIKOB, (DOPMHUPYEMBIX MOCIEIYIOIIIMH
JUCHUILIMHAMU:

Pduznyeckas U KOJUIOHMIHAS XUMHA:

Buanus:

— TpaBWia TEXHUKH O€30MacHOCTH paboThl B XUMHUYECKOW mnaboparopun U C (pusmdeckoi
anmapaTypoil; pacTBOpPbI M MPOIIECCHI, MPOTEKAIOIINE B BOJHBIX PAacTBOpPax; OCHOBHBIE Hauaja
TEPMOJMHAMHUKH, TEPMOXMMHUHU, BKJIKOYAs POJb M 3HAYEHUE TEPMOJUHAMMYECKUX MOTEHLUAJIOB,
CJeICTBUS U3 3aKoHa ['ecca; XMMHYECKOEe pPaBHOBECHE, CITOCOOBI pacueTa KOHCTAHT PaBHOBECHS;
da3oBble paBHOBECHs, CBOHCTBa pa30aBICHHBIX pACTBOPOB; PACTBOPHI  3JEKTPOJIHTOB;
AJIEKTPOIHBIC TTOTCHIIMAJIBI U JIEKTPOBIIKYIIINE CHIIbI; KHHETHKA XUMUYECKUX PEAKIINA; KaTalu3;
(UBUKO-XUMHUYECKHUE OCHOBBI TOBEPXHOCTHBIX SIBIGHUW M JUCHEPCHBIX SBJICHUM; BIIUSHHE
pasnUYHBIX (PAKTOPOB HA JECTPYKIMIO JICKAPCTBEHHBIX BEIIECTB; CIIOCOOBI pacyeTa CPOKOB
TOJTHOCTH, TEPHOa TOJYIPEBPAIICHHs] JIEKAPCTBEHHBIX BEIIECTB; BO3MOXKHOCTH HMCIOIb30BAHUS
MMOBEPXHOCTHBIX SIBJICHUM JIs1 TIPUTOTOBJICHHUS JICKAPCTBEHHBIX (OpPM; OCHOBBHI (Pa30BBIX H
(U3UYECKUX COCTOSIHHM TOJIMMEPOB, BO3MOXXHOCTH MX W3MEHEHHM C IIEJIbI0 HCIIOH30BAHUS B
MenuiuHe, (apManuu; OCHOBHBIC CBOWCTBA BBICOKOMOJICKYJIIPHBIX BEIICCTB; (DaKTOpHI,
BIIMSIONINE HA 3aCTyJIHEBaHHE, HAOyXaHHWE, TUKCOTPOIHUIO, CUHEPE3NC, KOAIEPBAIHIO, BI3KOCTH,
MIEPUOINYECKHUE PEAKIINKM B MEXaHU3ME ITPUTOTOBJICHUS JICKAPCTBEHHBIX (POPM.

Ymenus:

— paboTaTh C OCHOBHBIMH THIIAMH MPUOOPOB, HCIIOJIB3YEMbIX B (DM3MUECKON U KOJUIOMIHON XUMHUU;
paccUMTBHIBaTh TEPMOAMHAMUYECKHE (DYHKIIMM COCTOSHHS CHUCTEMBI, TEIUIOBbIE 3(¢EeKTh
XMMHYECKHUX MPOLECCOB; PACCUMTHIBATHL KOHCTAHThI PAaBHOBECHS, PABHOBECHbBIC KOHIECHTPALIMHU
peareHToB, PAaBHOBECHBIN BBIXO/T IMTPOIYKTOB PEAKIIUU, CTETICHb MPEBPAIICHUS NCXOIHBIX BEIIECTB;
CMeIaTh pPABHOBECHUS B PACTBOpax.coOMpaTh TMPOCTEHIIME YCTAaHOBKH JJIsi TPOBEICHUS
7a00paTOPHBIX  WCCJIEIOBAHWM. TaOyJIUpOBaTh OKCIIEPUMEHTANbHBIE JaHHbIE, Tpadudecku
MPEACTABIATh MX, MHTEPIOJMPOBATH, HKCTPANOIUPOBATh IJIsi HAXOXKIACHUS HCKOMBIX BEIUYMH;
U3MEpATh  (DU3UKO-XMMHYECKHE  IMapaMeTphl  PAacTBOPOB;  MPOBOAUTH  AJIEMEHTApHYIO
CTAaTHUCTUYECKYI0  0OpabOTKYy  OSKCIEPUMEHTAIbHBIX  JaHHBIX B  (PU3UKO-XUMHUYECKUX
IKCIIEpUMEHTax; o0pabaThiBaTh, aHATM3UPOBAThL M 0000IIATh PE3yNbTaThl (U3UKO-XUMHUECKHX
HAOMIO/IEHUIT U W3MEPEeHMIi; MPUMEHSATh TNOMyYeHHBbIC 3HAHUA NPU U3YYCHUU aHATHUTHYECKOM,
dapmaineBTUYECKON XUMUHU, (apMaKoTHO3UH, (ApPMAKOJIOTUU, TOKCHKOJIOTHUHU, TEXHOJIOTUU
JIEKapCTB.

Hasvixu:



BJIQ/ICHUE METOJaMHU CTATUCTUYECKOW O0OpabOTKM HKCIEPUMEHTAIbHBIX PE3ylbTaTOB (PU3UKO-
XUMHUYECKMX  MCCIEJOBAHMH; METOJMKOM OLIEHKM HOIrpEeIIHOCTeH  (PU3UKO-XMMHUYECKUX
M3MEPEHH; METOJJaMU KOJIOPUMETPHUH, MOJSIPUMETPUH, OTEHIUMOMETPUH, CIEKTPO(HOTOMETPHH,
pedpakToMeTpun, KpPUOMETPHUH, XpoMaTorpaduu;, HaBbIKAMH WHTEpHpPETAlMM pPacCUYMTAHHBIX
3HAQYEHUH TepMOJMHAMHUYECKMX (yHKIMA C 1eIpl0  MPOrHO3UPOBAHMA  BO3MOXKHOCTHU
OCYLIECTBJICHUSI W HAIpPAaBJICHUS NPOTEKAaHUS XMMHUYECKUX IIPOLECCOB; TEXHUKOW IPOBENEHUS
OCHOBHBIX (DU3MKO-XUMHUECKUX IKCHEPUMEHTOB; TEXHUKON HKCIEPUMEHTAIBHOTO ONpeAeTIeHHUs
pH pacTBOpOB NnpH MOMOIIM HHAUKATOPOB U MPUOOPOB; PUIUKO-XMMUIECKUMU METO/IaMH aHaIM3a
BEIIIECTB, 00pa3yIOIINX UCTUHHBIE PACTBOPHI U AUCHEPCHBIE CUCTEMBI; HABBIKAMH NPUTOTOBJICHUS,
OLIGHKOM KauecTBa, CIMOCOOAMHU TMOBBIMICHHUS CTAOMIBLHOCTH JUCIHEPCHBIX CHUCTEM; HaBbIKAMH
NPOBE/ICHUS] HAyYHBIX HCCIEIOBAaHMNA JJIs YCTAHOBJIEHHSI B3aUMOCBS3M (DU3MKO-XUMHUECKUX
CBOWCTB M (papMaKOJIOrHYECKONW aKTUBHOCTH.

Oprannyeckass XuMHs:

3uanus:

Hay4YHbIE OCHOBBI KJIacCU(UKAIIMK, HOMEHKJIATYPbl U H30MEPHH OPTaHUYECKUX COCTUHEHHI;
OCHOBBI CTEPEOXHUMUU;

0COOEHHOCTH PEaKlMOHHON CIOCOOHOCTH OPraHUYEeCKUX COeTMHEHUN

XapaKTEPUCTUKY  OCHOBHBIX  KJACCOB  OPraHUYECKUX  COCAMHEHUH:  YIJIEBOAOPOJIbI;
raJIOreHIPOU3BO/IHBIE, THIPOKCUTIPOU3BOIHBIC (CIIUPTHI U (PEHOJIBI), OKCOCOSAMHEHUS (aJIbIETHIbI
U KETOHBI), KapOOHOBBIE KHUCIOTHI W WX (YHKIMOHATbHBIE MPOU3BOAHBIE, AMUHBI, a30- U
JTNA30COCANHCHHUSI, TeTepOPYHKIIMOHATBHBIC COCIUHEHUSI (THIPOKCH-, OKCO- U aMHUHOKHCIIOTHI),
YTJIEBO/IbI, U30IIPEHOU b, TETEPOLUKINYECKIE COEAMHEHNS, AJIKAJIONIbI;

OCHOBBI KQU€CTBEHHOI'0 aHAJIN3a OPTaHUYECKUX COCTMHEHUM.

Ymenus:

MPUMEHATh TIpaBWjIa Pa3IMYHBIX BHJIOB HOMEHKIATYp K Pa3IMYHBIM KJIaccaM OPTraHHYECKHX
COEIMHEHUI1; MpeICcKa3bIBaTh CIIOCOOBI MOTYUYEHHS] U XUMUYECKHE CBOMCTBA COEAMHEHUMN, UCXOIs
W3 UX CTPOCHUS,

KIIACCU(PUITMPOBATH XUMUIECKUE COSAMHEHUS, UCXOS U3 CTPYKTYPHBIX OCOOCHHOCTEHH;
000CHOBBIBATH U TIpe/IaraTh Ka4€CTBEHHBIN aHAIN3 KOHKPETHBIX OPTAaHMYECKUX COSTUHEHUH;
coOuparth MPOCTEHIe YCTAHOBKHU JJIsl POBEACHUS JTa0OPATOPHBIX MCCIEIOBAHU, MOJIB30BATHCA
XUMHUYECKUM 000pYZAOBAHUEM;

MIPOBOAUTD J1A0OPATOPHBIEC OMBITHI, OOBSICHATH CYTh KOHKPETHBIX PEAKIMi U MX aHATUTHYECKUE
3¢ heKThI, 0hOPMIATH OTYETHYIO JOKYMEHTAIIHMIO TI0 DKCIIEPUMEHTATBHBIM JaHHBIM;
UACHTU(DUIIUPOBATH NMPEATIOKEHHBIE COEIMHEHNSI HA OCHOBE PE3yJIbTaTOB KaUeCTBEHHBIX PEaKIIHii,
a Taxke JaHHbeIX Y ®- u MK-cnekrpockonuu.

Haegviku:

M0 TEXHUKE XUMHUYECKHX SKCIIEPUMEHTOB, IIPOBEICHUS IPOOUPOUYHBIX PEaAKIINii, HABHIKOM PabOTHI
C XMMHUECKOW MOCYy10M U mpocTeiiumMu npudopamu;

10 TIOCTAHOBKE M MPOBEICHUIO0 KAYECTBEHHBIX PEAKIIMA C OPraHUYECKUMHUCOCTNHCHSIMH;

BIIQJICHUE METOJMKAMHU MOATOTOBKH Ia0OPATOPHOTO OO0OpYyNOBaHUS K MPOBEACHUIO aHAINW3a U
CHUHTE3a OpPraHUYECKUX COCIAMHEHUH; HaBbIKAMU I10 IIPOBEJIEHHUIO CHCTEMAaTHYECKOI'O aHalu3a
HEU3BECTHOI'O COEANHEHNS.



Toxkcukogornyeckass XuMus:

3nanus:

CoOBpeMEHHON XapaKTePUCTUKH TOKCUYHBIX XMMHYECKHX BEIIECTB, OMOIOTHYECKUX CPEICTB,
PaAOAKTUBHBIX BEIIECTB.

OCHOBHBIX HaIpaBJICHUN Pa3BUTHS XWMHUKO-TOKCHKOJOTMYECKOTO aHalu3a H JeSTEIbHOCTU
XUMHUKO-TOKCUKOJIOTHUECKHUX J1a0OpaTOpuid, IIEHTPOB IO JICUCHHUIO OTpaBJIEeHUH, OFOpO CyaeOHO-
MEIUITMHCKON SKCTIEPTU3BI, HAPKOJIOTHIECKUX JTUCITAHCEPOB.

Knaccudukanuu HApKOTHYECKUX CPEACTB, ICUXOTPOMHBIX U JPYTHMX TOKCHKOJIOTUYECKUX
BEIIECTB M UX PU3NKO-XUMUICCKUX XaAPAKTCPUCTHK.

O6mux u cneuuuuUecKux peakiuii Ha OTAENbHBIE KATHOHBI, aHUOHBI W (YHKIIMOHATHHBIC
TPYIIIIBIL.

[TpunuunoB odecreyeHrs KauecTBa aHAIMTUYECKON JUATHOCTUKH U Cy1eOHON SKCIIEPTU3HI.
3aBUCHUMOCTH (apMaKOJIOTUIECKONW aKTUBHOCTH U TOKCUYHOCTH BEIIECTB OT MOJIOKEHHUS DJIIEMEHTA
B [IEPUOTUYECKON CHCTEME.

MeTo10B 1 CITOCOOOB BBITIOTHEHUS! KAYECTBEHHOTO aHAN3A.

[TpaBwiia TeXHUKH 0€30TTACHOCTH pa0OThl B XUMUYECKOH J1a00paTopuu U ¢ (pU3HIecKkoi
anmaparypomu.

Ymenus:

CaMocCTOsATEIHLHO MPOBOIUTH CY/IeOHO-XUMHUYECKHIE HCCIICIOBAHUS BEIIECTBEHHBIX JOKA3aTEIbCTB
Ha pa3InYHbIE TOKCUYECKUE BEIIECTBA, MPUMEHSS 3HAHUSI OMOXUMUYECKON U aHATUTUYECKOU
TOKCHUKOJIOTHH, UCTIOIB3YsI KOMIUIEKC COBPEMEHHBIX OMOTIOTHIECKUX, PU3HUKO-XUMUUYECKHUX U
XUMUYECKUX METOJ/IOB aHAJIN3A.

Teopernueckn 000CHOBBIBATH XUMHUECKHE OCHOBHI (hapMakojgorundeckoro spdexra u
TOKCHYHOCTH XMMHYECKHUX BEIIECTB.

OCyIIeCTBIISITh AaHATUTHYECKYIO JUATHOCTUKY OCTPBIX MHTOKCHUKAIIMN C y4ETOM OCOOCHHOCTEH
XUMHUKO-TOKCUKOJIOTUYECKOTO aHaJn3a.

[IpoBOAUTH aHATTUTUYECKYIO TUATHOCTUKY HAPKOTUYECKUX CPEACTB, ICUXOTPOIHBIX U IPYTUX
TOKCUYECKHUX BELIECTB B OMOJIOTMYECKUX CPEAAaX OpraHu3Ma YelloBeKa.

HNHTepnpeTrpoBaTh pe3yiabTaTbl XUMUKO-TOKCUKOJIOTHYECKOTO aHAIM3a C YYETOM MPOILIECCOB
ouoTpaHchopMaly TOKCHYECKHUX BEIIECTB U BOZMOKHOCTEH aHATUTUYECKUX METO/IOB.

Haesvixu:

PaboThl ¢ XMMHUECKOH TOCYA0M U MPOCTEUIITMMH TPUOOPAMH.

[TpoBeneHNsT XUMUYECKUX IKCTIEPUMEHTOB, TPOOUPOUHBIX PEAKITHIA.

Wcnonb30BaHusS XUMUYECKHUX, OMOJIOTUYECKUX, MHCTPYMEHTAJIHBIX METOIOB aHAIN3a ISt
UACHTU(DUKAIIMY U OTIpeIeNIeHUs] TOKCHUECKHUX, HAPKOTHUECKUX BEIIECTB U UX METAa0OIUTOB.
Hcnonb30BaHus SKCIPECC-METO0B aHAIM3a JJIs MPOBEACHUS aHATUTHUYECKON TMarHOCTHKU
HAapKOMaHWHU, TOKCHKOMaHHH, OCTPBIX OTPABIICHUH.

(I)apMaueBaneCKaﬂ XUMMUA:

Suanus:

OOmMX METOI0B OIIEHKH KauyeCTBa JIEKAPCTBEHHBIX CPEJICTB.

['maBHBIX HampaBJICHUI HAYYHBIX HCCIEAOBAaHUN B 001acTH (DapMaleBTHUECKOTO aHAIH3a.
BunoB knaccudukanyy 1eKapcTBEHHBIX BEIIECTB U JIGKAPCTBEHHBIX CPEICTB.



— I'maBHBIX (baKTOpOB, BJIMAIOMIUX HAa KQYECTBO JICKAPCTBCHHEBIX CPCACTB, B 3aBUCUMOCTH OT
CBOWCTB JIGKAPCTBEHHBIX BELIECTB (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, CTIOCOOHOCTH K
TUIPOJIU3Y, TIOJIUMEPU3ALIUN).

— OCHOBHBIX CTPYKTYPHBIX (PparMeHTOB JIEKapCTBEHHBIX BEHIECTB, MO KOTOPBIM IIPOBOIUTCS
I/II[eHTI/I(l)I/IKaLII/ISI HCOPTraHUYCCKUX U OPIraHNYCCKUX JICKAPCTBCHHLIX BCUICCTB.

—  XHUMHYECKHX MCTOHOB, IIOJIOKCHHBIX B OCHOBY KAQUCCTBCHHOI'O H KOJHMYCCTBCHHOI'O aHAJIM3a
JIEKapCTBEHHBIX CPECTB.

— [lpuHnunuanbHbIX CXeM pedpakTomeTpa, dboTokoopuMeTpa, CHEeKTpoOoTOMETPA,
ra3oKuAKOCTHOTO Xpomarorpada, GpiryopumeTpa, HoaIpuMeTpa.
Ymenus:

— Omnpenenare pactBopuMocth JIC B Boae, peakuuto cpenasl (pH) BOAHOrO M MHBEKIIMOHHOTO
pacTBOPOB JIEKAPCTBEHHBIX CPEACTB.

— BoInonaHATE OCHOBHBIE ONEpalMy NpPU aHAIM3E JICKAPCTBEHHBIX CpeAcTB (0TOOp MpoOBI, B3ATHE
HaBECKH, QUIBTPOBAHKE H T.II.).

— IIpoBoauts ucneiTanue Ha noanuHHOCTh JIC B cooTBeTcTBUM ¢ TpeboBanusmu H/I.

— Omnpenenars KOHLEHTPALMIO JIEKApCTBEHHOI'O BELIECTBA B PAacTBOpPE, B CMECH C IPHUMEHEHUEM
(bU3UKO-XMMUYECKUX METO/I0B aHAIIM3A.

— IIpoBoauTh KOJIMUYECTBEHHOE OIpeJesIeHUE Mpernapara cyOCTaHIIMU B Pa3JIMYHbIX JIEKAPCTBEHHBIX
dbopmax (mopomikax, TabJaeTKax, aMmIyJiax, Ma3sax u T.1.).

— IlpoBoauTh aHAIN3 JIEKAPCTBEHHONW CMECH DKCHPECcC-METOOM (KOHIIEHTPATOB, Moy(hadprKaTos,
HECTOMKMX U CKOPONIOPTSILIUXCS IPENApaToB).

— Hcnonb3oBaTh pa3audHbIe BUABI XpOMaTOrpapuu B aHAJIU3€ JIEKapCTBEHHBIX BELIECTB U
UHTEPIIPETUPOBATH €€ PE3YJILTATHI.

— YcTaHaBIMBaTh KOJIWYECTBEHHOE COAEPIKaHUE JICKAPCTBEHHBIX BEIIECTB B CYOCTAaHIIUU U
JIEKapCTBEHHBIX (POPMAX TUTPUMETPUUECKUMU METOIAMH.

— IIpoBoauTh UCTIBITAHUS HA YUCTOTY JIEKAPCTBEHHBIX BELLIECTB U YCTaHABJIMUBATD IIPENIEIIBI
coJiep’KaHus MpUMeceld XMMUYECKUMU U PU3NKO-XUMUYECKUMU METOJaMH.

— DBbINonHATE aHANU3 U KOHTPOJIb KAYECTBA JIEKAPCTBEHHBIX CPEJICTB allTEYHOTO U3TOTOBJICHUS B
COOTBETCTBHUH C JACUCTBYIOIIUMH TPEOOBAHUSIMHU.
Haegviku:

— PaboThl ¢ XUMHUYECKOH MOCYI0M, BecaMHu.

— IlpuroToBieHus: peakKTUBOB U CTAHIAPTHBIX PACTBOPHI B COOTBETCTBUH C TPEOOBAHUSIMH.

— Pabotel ¢ OCHOBHBIMM TUIAMU  HpUOOpPOB  (pedpakToMeTpoM,  (HOTOKOIOPUMETPOM,
CHEKTPO(POTOMETPOM, T'a30)KUIKOCTHBIM XpoMaTorpadom, (G1yopuMeTpoM, MOJIIPUMETPOM).

— TexHuku BBINOIHEHNUS OCHOBHBIX XUMUUECKUX OTIEpaLUii.

—  Jlo3upoBaHus MO Macce TBEPAbIX U KUAKUX JIEKAPCTBEHHBIX BELIECTB C MOMOILIBIO ATEYHBIX
BECOB, )KUJKUX MIPENapaToB 10 00beMy.

— HHTtepnperanuu pe3yabTaToB aHAIN3a JIEKAPCTBEHHBIX CPEACTB JUIsl OLEHKU UX KauecTBa.

[Ipn ocBOEHMH JaHHOM MUCIUIUIMHBI OOYYarONIHHCS CMOXET HMPOJEeMOHCTPUPOBATH (YACTHYHO)
cienytromue 06o6ueHHbie TpyAaoBbie GyHkuH (OTD) u Tpynobie pynkuuu (TD):

Kon u O06001eHHbIe TPYIOBBIE (YHKIHH TpynoBeie QyHKIHH
HaUMEHOBaHUE
npogeccuonanbroro | Kog HaumenoBanue HaumenoBanue Kon
CTaHAapTa
02.006 ITpoBuzop A KpamudunupoBannas UsroroBnenne  nmekapcTBeHHBIX | A/05.7
dapmarieBTUIeCKas MIOMOIIIb | MpenapaToB B YCIIOBUSIX




HaCCJIICHHUIO, nmanyucHTaM | allTCYHBIX OpFaHI/I3aL[I/Iﬁ

MEIULMHCKUX OpraHu3aIlni,
paboTHl, YCIyTd 10 JOBEICHHUIO
JIEKapCTBEHHBIX Mpenaparos,

MEIUIMHCKAX U3JeNnH, ApYTrux
TOBapOB, Pa3pEIICHHBIX K OTITYCKY
B AaNTEYHBIX OpraHU3alUAX, [0
KOHEYHOTO IMOTPEOUTEIIS.

02.010 Crernmamuct | A [IpoBenenwne pabot o | [IpoBenenue pabot mo | A/01.6

O MTPOMBIIIUICHHOM WCCJICIOBAHUSAM  JICKAPCTBEHHBIX | (papMalleBTHUECKOM pa3paboTKe
(hapmanuu B CpE/ICTB

obactu
HCCJIEIOBaHNHU
JICKapPCTBEHHBIX
CpeICTB

VYkazannast 0000IIeHHAsT TpyAoBasi (PyHKIUS MPeayCMaTPUBACT BBITIOJHEHUE CICTYIOIIUX TPYAOBBIX
neiictuii (T1), Hannyre HeoOX0MMBIX yMeHUH (V) 1 HeOOXOAUMBIX 3HaHM (3H):

Tpynossie neiictBus (T/1)

®opmyaupoBka T/{

TH.3

Usrorosnenne JICKAPCTBCHHBIX ITPCIIapaTOB B COOTBETCTBHHU C IIPpaBUJIaMH
H3TOTOBJICHUA U C YUCTOM BCEX CTaguil TEXHOJIOTHYECKOTO rmpormnecca,
KOHTPOJIb Ka4C€CTBA HAa CTAAHAX TCXHOJOI'MYCCKOro nmpouecca

TH.5

Cratuctrueckas 06pab0oTKa MOTyYEHHBIX PE3YIbTAaTOB UCCIICTOBAHHIA,
WCTIBITAHUHN U DKCIIEPUMEHTOB TI0 (hapMarieBTUIECKON pa3paboTke

Heo0xoaumblie ymenus (Y)

®opmyanposka (Y)

v.2 I'oTOBUTH BCE BUIBI JIEKAPCTBEHHBIX (POpPM

V.9 HuTepnpeTrpoBaTh U OIEHUBATH PE3YJIbTAThl BHYTPUANITEYHOTO KOHTPOJIS
Ka4eCcTBa JIGKAPCTBEHHBIX CPEACTB

V.4 OmnpenensaTe TPYAOEMKOCTh TEXHOJIOTUIECKOTO TPOIIecca, MaTepHaTbHBIN

OajaHC U TEXHOJIOTUYCCKYTO ce0eCcTOMMOCTh MMPpOU3BOACTBA
JICKAPCTBCHHLBIX CPCACTB

Heo0xoaumble 3Hanus (3H)

®opmyanposka (3H)

3u.2 Meroasl aHanu3a, UCIOIb3YEMBIE IIPU KOHTPOJIE KAaYECTBA JIEKAPCTBEHHBIX
CPEJCTB U onucaHHble B ['ocy1apcTBeHHOH (apmakoriee
3u.7 Meroasl  CTaTUCTUYECKOIO YIPABJICHUS  KayeCTBOM, METO/IbI

MaTE€MaTUYECKOM CTAaTUCTUKH, NMPUMEHSEMBIE IPU OLIEHKE IOJTYYEHHBIX
pE3yJIbTATOB MCIIBITAHUN U IKCIEPUMEHTAIBHON pabOoThI




4. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS IMCHUIIMHBI (KOMIIETEHIIUN 00y4aonIerocs,
(¢opmupyemMbie B pe3yabTaTe 0CBOCHUS JUCHUNIMHBI(MOLYJIs1)

B pe3yjibTaTe OCBOCHUA NUCHUIUIMHBI Yy CTYACHTA IOOJIKHBI OBITH C(l)OpMHpOBaHBI cacayromue

KOMIICTCHIINH

OIIK-1. CnocobeH HCHOMB30BaTh OCHOBHBIE OHMOJIOTHYECKHE, (PU3UKO-XMMHYECKUE, XHUMHUYCCKHE,
MaTeMaTUYeCKHe METOAbl Ui Pa3paboTKHU, WCCICAOBAHMA W JKCIEPTU3bl JIEKAPCTBEHHBIX CPECTB,
W3TOTOBJICHUS JICKAPCTBEHHBIX TPENapaToB.

B pesynbpraTe 0CBOCHHS AUCIUIUIMHBI 00YYAIONTUICS JOJDKEH MTPOJIEMOHCTPUPOBATD CIEAYIOIIHE
3HAHUs, YMEHUS, HABBIKU:

Kox Coneprrane B pesynbrate n3yueHus: AMCUUILIMHBI 00yYaroIuecs JOKHBIL:
n/ | Komme
Ne | TeHunm KOMIICTCHIIH 3HATL YMeThb Bnagets OuenodHe!
" (unu ee yacTH) € CpeacTBa
1. | OIIK- IIpumenser OCHOBHEIE BBIOMpATH BBITIOJIHEHHEM KOJJIOKBUYM
1.2 OCHOBHBIE (pU3MKO- | PHU3HKO- COOTBETCTBYIOIIM | OCHOBHBIX (DHI3HKO- , THIIOBBIE
XUMHUUYECKUe U | XHMHYCCKUC, € XHUMHUYCCKHX, pacyeTsl;
XUMUUECKUE MATEMATHYCCKHEC AACKBATHEIC MaAaTEMATHYCCKUX U AHIUBHUYAIT
MeToAbl  aHanu3a | Y usmKo- UHBIX bHEIE
IS pa3pa60TKH, HUHBIC XUMHUYCCKHUC, €CTCCTBECHHOHAYYHbI 3aJaHM;
uccenopanmii i | CCTECTBCHHOHAYY | MATEMAaTHYCCKHE | X cobecenoBa
SKCIIEPTH3BI HBIC 1 MCETOZHK TpH HHUE 1o
JIEKapCTBEHHBIX TOHATI 1 HHBIC PCILICHIH CUTYaI[IOHH
CpeICTS, METO/IbI; €CTECTBEHHOHAyY | MPOQECCHOHAIBHBIX BIM 3a729aM
0COOEHHOCTH HBIE 3a7a4;
JIEKapCTBEHHOTO
NpUMEHEHHS METO/IbI aHaIN3NPOBATh
PacTUTEIBHOTO
(uzuko- uccle10BaHUsA poOIeMBI 1
ChIppA M| xummaecknx, pu MPOTIECCHI
Gromnorueckix MaTEMaTUYECKUX | PELICHUU npodeccrHoHaIbHON
obbexToB u npo(heCCHOHANBH | IESTENBHOCTH C
WHBIX BIX HCIIOIb30BaHIEM
€CTeCTBEHHOHay4 | 3aj1a4 OCHOBHBIX (DU3HKO-
HBIX XUMHYECKHX,
METOOB NIpU MAaTEMATHUYCCKUX U
perIeHnn HHBIX
npoeccHoHaNbH €CTeCTBEHHOHAYYHBI
BIX X
3a1a4 MTOHATHI
2. | OIIK- IIpumenser Ob6opynoBanue u | Oprann3oBbiBaTh | HaBblkamMu paOOTHI | KOJUIOKBHYM
1.3 OCHOBHBIE METOJbl | PEAKTHBBI  JUII | paboTy Ha | Ha ,  THIIOBBIE
¢buznKo- MPOBEACHNUS COBpEMEHHOM CHETMaTN3UPOBAHH | pacyeThl;
XUMHYECKOTO XUMHUYECKOTO CHenualu3upoBa | oM 000pYyJOBaHUH, | HHAMBHUIYAI
aHaJIN3a B | aHaJIN3a HHOM OpTraHH30BbIBAaTh bHBIC
W3TOTOBJIEHUHT JIEKapCTBEHHBIX | 000py/IOBaHUH, CBOEBPEMEHHYIO 3a/1aHus;
JIEKapCTBEHHBIX CPEICTB, OpraHHU30BbIBAaTh | METPOJIOTHYECKYIO cobecenoBa
MpenapaToB TpeOoBaHUS K | ero MOBEPKY HUE o
00OpYIOBaHMIO M | CBOEBPEMEHHYIO | 00OPYIOBaHMS; CUTYaI[IOHH
peaxkTHBaM; METPOJIOTHYECKY | BBIIOJHATH BIM 33Ja4aM
MEUITHCKHE 10 TIOBEPKY; HOCIIeIOBaTeNbHOCTh
W3JeIs, BBLIOUPATH JieiicTBUi TI0 paboTe
IIPEAYCMOTPEHHDL | orryManbHbI | ©
[S MEIUIITMHCKHMHAU




COOTBETCTBYIONIN | METO/I U3JICITUSIMU TS
MH Ka4eCTBEHHOro | PCIICHUA
HOPSAAKAMHE - CTaHIAPTHBIX
OKazaHMs npoecCHOHATBHBIX
. KOJIMYECTBEHHO
METUIIUHCKON 3ajaq
TOMOMH ro aHanusa
BELLIECTBA,
HCTIOJIB3Y S
COOTBETCTBYIO
mue
¢dusnueckue
IPUOOPHI u
annaparsl;
3. | OIIK- IIpumenser METO/IbI, TIPHEMbI | HHTEPIPETUPOBAT | METOAUKAMH KOJUIOKBUYM
1.4 MaTeMaTHYECKue u crocoOsl | b aHanu3a ,  THUIIOBBIE
METOJbI ¥ | BBIITOJIHCHUS aJI'OPUTMBI (hmznyecKnx " | pacyeThl;
OCYILECTBISAET XAMHUYECKOro u | IPOBEIACHHUA XUMHUYECKUX WHIUBUY AT
MaTeMaTH4YecKylo | (U3UKO- usmKo- CBOMCTB  BEILECTB | bHBIC
06paboOTKy XHUMHYIECKOTO XAMAYCCKHX, Ppas3InYIHOM 3aaHu;
JIaHHBIX, aHanM3a nus | MATEMATHHCCKUX | pypponpr;  pabGoThl | cobecenoBa
MOJTyYEHHBIX B | yCTaHOBIICHUS " Ha (usndecKkux | HUE o
X0/l Pa3pabOTKU | KAYECTBEHHOTO MHBIX npudopax, CUTYaI[OHH
€CTeCTBEHHOHAYY
JIEKapCTBEHHBIX cocraBa u UCTIOJIB3YyEeMbIX JJIS | BIM 3aJa4am
HBIX
CPEACTB, a TAKKE | KOMMIECTBEHHEIX | 0. KayecTBEHHOT0 U
HCCIICIOBAaHUM U | ONpPEIeNICHU; ’ KOJINYECTBEHHOT' O
MOJIB30BaThCS
9KCIEPTU3EI XUMHYECKHE | aHanm3a
(hr3IIeCcKuM,
JIEKapCTBEHHBIX ¢bu3uKo- (poTokomopumertp,
CpEJICTB XUMHUYECKUE XAMHHECCIHM crnekTpodoTome
p ’ 000pyI0BaHHEM, P P
JIEKapCTBEHHOI'O METO/IBI, pH-meTp,
KOMITBIOTEPU3UP
PacTUTEIHHOTO MOJIOKEHHBIE B MOJISIPUMETD,
CBIPBS U | OCHOB OBAHHBIMI edpakTome
p Y npudopamu; pedp P
OHMOJIOTHUYECKUX Ka4yeCTBEHHOTO W s~ KYJIOHOMETP U JIp.);
00BEKTOB KOJIMYECTBEHHOT MPAKTHYCCKUMHU
00paboTKy U
0 AHAM3A | e rhoe HaBBIKAMU
NEKAPCTBEHHBIX | 1o crap erme MTOCTAaHOBKH
CPEJICTB, MPUEMBI | pesyrpraton SKCIEpUMEHTa u
u CHOCOOBI | pecnenopanmii c | 00pabOTKH ero
BBITIOTHCHUS TTOMOIIIBIO pe3yNIbTaToB
XUMHYCCKOI0 M | KOMIOBIOTEPHBIX
¢$uznKo- porpamm,
XUMUYECKOTO JIOKyMEHTHPOBATh
aHanm3a Ul | poBesieHNe
YCTaHOBJICHUS 71abopaTOPHBIX
KayeCTBEHHOI'O HCCIeI0BaHUI
cocraBa u
KOJIMYECTBEHHBIX
OIpeeIICHUI

OO6mmM cpencTBOM KOHTPOJISI 3HaHWM oOydarommxcs siBisiercss BBeaeHHas B OI'BOY BO
«COI'Y» GamibHO-pEeHTHHIOBasi CUCTEMA OIICHKHU YCIIEBAEMOCTH CTYJICHTOB.







5. Conep:xanue n y4eOHO-MeTOAMYECKAs] KAPTA AUCHUILIHHbI KAHAJIUTHYECKAST XUMMS»
Tabnuua 5.1
3 cemecTp
>
Howep HaumenoBanue TeMu(BOHPOCOB), 3ansiTust CamocrosTeabHas padoTa DopmbI KOHTpO.IS KosnuecTBo =
H3y4aeMbIX 10 JAHHOM JMCHHUILINHE CTY/IEHTOB 0a/1;10B %
HeaeJIHn )
Jlexiun JlaboparopHble JIeK n1ab CopepxaHue Yacsl min max é g
1 BBenenue. Ananutnyeckas | IIpaBuna paboTsI u 2 4 [Ipeamer, 3amaum 4 ITucemennoe [1-8]
XUMHA ¥ XUMHUYECKHUIl aHalIu3. | TEXHHKA 0e30IIaCHOCTHA B METOIbI AOMAIHEE  3aJaHuc,
OcHoBHBIE pasfensl | XUMHUYECKHUX AQHAJIMTUYECKOI cobecenopanne 1O
COBPEMEHHOM  aHAMTUYECKOU | 1abopaTopusx. XUMUH. CHTYallHOHHRIM
xumuu. Kpatkuii ucropudeckuii | BeimonHeHne OCHOBHBIX [IpaBuna paboThI 3a;éaan "
OYEpK Pa3BUTHS aHATHTHYECKON | Omepamuii XUMHYIECKOTO TEXHUKA g§6g§Z;?pHHM 0 2
xumud. [IpuMeHeHHe METONOB | aHAIM3A. Oe3omacHoCTH KOMITBIOTEPHOE
AHATU THYECKOM XUMHH B | Texnuka BBITIOJTHCHHS XUMUYECKHUX TeCTHpOBAHHE,
¢dapmanmu. dapManeBTHIECKAN | aHATUTHYSCKUX PEaKIHi. nabopaTopusix. KOHCIIEKT
aHaJIN3. dapmakoneible
METO/IBL.
2 KauectBenHbIit ananmu3 | Peakun KaTHOHOB 2 4 AHanuTtudeckue 5 [Tucemennoe [1-8]
KaTUOHOB 51 AHUOHOB. | IEPBOM  aHAJIUTHYECKOMU peaxknuu  KaTHOHOB JoMalHee  3anaHue,
AmnanuTtryeckas rpynnel.  3amaya  Ha nepBon cobeceniopanme MO
KnaccuuKamus KaTHOHOB MO | aHAJIM3 CMECH KaTHOHOB AHAJTUTHICCKOM CATYallMOHHBIM
rpynmnam (cepoBomopoaHas | MEpBOM  aHANMTHYECKOM TPYIIIIBI o ga%[aan 1o 2
(cynbdunnas), aMMUA4yHO- | TPYIIIIBIL. KUCJIOTHO-OCHOBHOM HZ6EIT):}T/IOPHHM
¢docdarnas, KHCJIOTHO- KJIacCU(UKALUN EOMHBIO’;CpHO@
OCHOBHasg) M HX CBA3b C TeCTHpOBAHHE,
ITepuoauueckoi cucTemoil. KOHCITEKT
3 AHanmutnyeckas IIpumenenue 3aKOHa 2 4 AHanuTHYECKHE 5 ITucemenHas 0 2 [1-8]
Kﬂaccmbm(am/m AHNOHOB (no z[eﬁCTBonmI/Ix Macc K peakuuu KaTHOHOB KOHTpOJIbHAs paboTa,
CIIOCOOHOCTH K 00pa30BaHHUIO | pacTBOpam nepBoi cobecesopanue 110
MaJOpacTBOPUMBIX JIEKTPOIIUTOB. AHATUTHIECKON CHTYalHOHHRIM
COCIMHEHUM, N0 OKUCIUTENbHO- | KayecTBeHHBIH — aHanu3 TPYIIIIBI mno iz%i‘;?;opHHM "
BOCCTAHOBHTEILHBIM KaTHOHOB _ BTOpOit KHCJIOTHO-OCHOBHOM pabotam,
CBOMCTBaM). AHAINTHYCCKOW TPYIIIHL. KJIacCH(pUKAIITU KOMITBIOTEPHOE
Pemenue pacyeTHBIX TeCTHpOBAHHE,




3a/]ay4. KOHCIICKT
OO0mue Teopernyeckue OCHOBBI | OCHOBHBIE  ITOJIOKEHUS OcHOBHBIE [ucemennoe [1-8]
AHATUTUYECKOM XMMUH. | TEOpUHU pacTBOpOB MOJIOKEHUSI ~ TEOpUHU AOMAIIHEE  33/IaHHE,
[Ipumenenue HEKOTOPBIX | 3JIEKTPOJIUTOB. pacTBOpOB cobecesiopanme 1O
TOJIOKEHUH TEOPUHM PACTBOPOB | AHAJIUTHYECKUE PEAKIIUU 3JIEKTPOJIUTOB. CHTYallHOHHBIM
3JIEKTPOJIUTOB B aHAJMTUYECKOW | KATHOHOB TpeThei AHaJTUTHYECKHE Sa%aan "
XMMUH. TPYIIIBL. Pemenue peakuuu  KaTHOHOB H;gg:;()pm’m
pacueTHbIX 3aaa4. TecT — TpeThei iommwéepaoe
KoHTposb Nel. Amnanus AHAIUTUYECKON TeCTHPOBAHHe,
CMeCH  KaTHOHOB  2-3 TPYIIIBL. KOHCIIEKT
TpYIIIL.
3akoH geWcTBytomux wmacc B | YHUPC. KontponbHas AHanuz cMecHu [TncpmeHHOe [3-13]
AHAIUTUYECKOHN XUMHH. | 3a7lada: AHaJIH3 CMECH KaTHOHOB MepBOH, AOMAaIIHEE  3a/laHMe,
CumbHBIE u ciabple | KATHOHOB 1-3 BTOPOH ¥  TpeThei cobecesiopanme  TIO
SJIEKTPOJIHTHL. AHAJIMTHYIECKUX TPYIIIL. AHAJIUTHIECKON CHTYallOHHBIM
rpynm 3agadyaM n
71a00paTOPHBIM
paboram,
KOMITBIOTEPHOE
TECTUPOBAHUE,
KOHCIICKT
KuciorHo-ocHOBHBIE IIpumenenue 3aKOHA AHanuTu4eckue IMuckmennoe [1-8]
paBHOBeCHs M HUX pOJb B | ACUCTBYHOUIMX MacC K peakmuu H  aHaJIM3 AOMalllHee  3a1aHuC,
AHATUTHYECKON XUMHHU. | CUCTEME: 0CagoK - cMecu KaTHOHOB cobecenoBaHHEe IO
[ToHATHE O NPOTONMTHYECKON | HACHINIEHHBIH  PacTBOP. 4eTBEPTON CHTYalMOHHBIM
TEOPUU KHUCIOT M OCHOBaHUH. | AHAIUTHYECKHE PEaKINu AQHAJIUTHYECKO 3a£6laan "
[IpoTonuTnueckue paBHOBECHS | KATUOHOB 4eTBEpPTOI TPYHNBI O KUCIOTHO- HEGEE:;OPHHM
B BOJE. KoHcTaHThI | aHaIUTUYECKOW TpyHIbI OCHOBHOU EOMHBIO’;CpHO@
KHCJIOTHOCTH M OCHOBHOCTH, UX | IO  KHCJIOTHO-OCHOBHOH KJIacCU(pUKALUY. TeCTHpOBAHHE,
MoKa3aTesy. KJIacCU(UKALNN AHanu3 cMecH KOHCITCKT
KaTHOHOB 4eTBEPTOU
aHAJINTHIECKON
TPYIIIIBI
I'mppoinus. Koncranra u | Kontponwsnas pabora Nel AHanuTHUYECKHE Iucemennast [1-8]
creneHb ruaponusza. bydepnsie | (mucbmenno).  Peakuun peakuuu  KaTHOHOB KOHTPOJIbHas padora,
CHCTEMBI (PacTBOPHI); 3HAUEHUE | KATHOHOB 5-i MATOWaHATUTHIECKOU cobeceyopanue 10
CUTYAalMOHHBIM

pH  OydepHbix  pacTBOpPOB.

AHUIMTUYECKON TpyIIIbI

FPYNIBINIO KUCIOTHO-

3a/1a49am,




Hcnons3oBanue OyQepHBIX | IO KUCIOTHO-OCHOBHOU OCHOBHOM KOMIIBIOTEPHOE
cucteM B (hapMameBTUYECKOM | KIaCCH(UKAIIHIH. KJIacCU(UKALNUN TECTHUPOBAHUC,
aHaIM3e. Pemenue 3amau KOHCIICKT
8 I'eteporennsie paBHOBecust B | [IpumeHeHne 3aKoHa | 2 4 AHanuTHYecKue IMTuckmennoe [1-8]
CHCTEME OCAJIOK — HACBILIEHHBIN | JEMCTBYIOIIUX Macc K peakuuu KaTHOHOB AOMalIHEE  3alaHuC,
pacTBop MaJopacTBOPUMOTO | KUCIOTHO-OCHOBHBIM IeCTOH cobeceziopanue  TIO
SIEKTPOIMTa U MX pOIb B | PABHOBECHSAM. aHAJIUTHIECKON CHTYaIlHOHHBIM
AHATUTUYECKOH XUMUH. | AHATUTHYECKUE PEaKLUn TpyHIbI o Sa%[aan " 2
[MpousBeneHne pacTBOPUMOCTH, | KATHOHOB 6-1t KHCIIOTHO-OCHOBHO H:6EIT):;OPHHM
IIPOU3BEIEHIE aKTUBHOCTH. AHAIUTUYECKOH TpymHISI KJIacCcU(UKaLUU EOMHBIO’;epHoe
MO0 KHCJIOTHO-OCHOBHOU TeCTHpOBAHHE,
KJ1accu(pUKaAIUU KOHCIIEKT
9 Ycaosue obpazoBanus ocankoB | [IpumeHeHme 3akoHa | 2 4 Anamms cMecH Iucemennoe [1-8]
MaJIOpacTBOPUMBIX JNIEUCTBYIONIUX Macc K KaTUOHOB YETBEPTOM, AOMalIHee  3a1aHue,
3JIEKTPOJIUTOB. BnusiHue | okucnuTenbHoO- mATOW W IIecTo cobecenopanne 1O
pasiuyHBIX  (DAKTOPOB  HA | BOCCTAHOBHUTEIBHBIM AHAJTMTHYECKUX TPYIII CHTYallHOHHRIM
MOJMHOTY ~ OCaXJCHHS M WX | PABHOBECHSIM. o KHCIIOTHO- Jajatam " 4
. 71a00paTOPHBIM
pacTBOpEHHUE. Hpoduoe | YUPC: KounTtponbHas OCHOBHOM paGoran,
OCaXIICHHE. 3ajaya«AHaJIU3  CMECH KJIacCU(UKALNN KOMITBIOTEPHOE
KaTHOHOB 4-6 TECTHPOBAHME,
AHATUTHYECKUX TPYIIID». KOHCIIEKT
. 25 [1-19]
HEPBASA PYBE/XKHASA ATTECTAIMA (KOMIIBIOTEPHBIN TECT)
10 OKHCIIATETHHO- YUPC: KonTponpnas 2 4 Amnanus cMecu IMucemennoe [1-8]
BOCCTAaHOBUTEJILHBIE 3aJadya «AHaau3 CcMecH KaTHUOHOB BCEX IIIECTHU AOMalIHEE  3alaHMC,
paBHOBECHSI W WX pOIlb B | KATHOHOB 4-6 AHAIMUTUYECKUX TPYI cobeceziopanue  TIO
AHAJUTHIECKOM XUMMH. | QaHATUTHIECKUX TPYII». 1o KHCJIOTHO- CHTYalMOHHBIM
OxuciauTeabHoO- OCHOBHOM saatam "
BOCCTaHOBHUTEJIBHBIE CHCTEMBL. KJacCU(UKaIUN g:ggs:;oPHHM
)
OKHCAUTETHHO- KOMITBIOTEPHOE 3
BOCCTaHOBHUTEJbHBIC TeCTHpOBAHHE,
SIIEKTPOJIBL. [loreHunansl KOHCIIEKT
OKHCIIUTENBHO-
BOCCTaHOBHUTEIBHBIX
3JIEKTPOAOB (peanbHbIE,

CTaHIapTHEIC, GopMabHEIC).




11 Hamnpasnenue MpOTeKaHUs | AHATUTHYECKHUE PEeaKIUu KauectBennslif ananus IMTuckmennoe [1-8]
OKHCIIUTEIIbHO- aHMOHOB nepBoi AHUOHOB. AOMAINHEE  3a/laHMue,
BOCCTAaHOBUTENFHOW  PEaKINH, | aHATUTHIECKONH TPYIIBI AHanuTH4YecKue cobecenopanne 1O
r1yOuHa NPOTEKaHUs | 10 knaccudukanum, peakuuu AHMOHOB CHTYallOHHBIM
OKHUCJIUTEIIHHO- OCHOBaHHOU Ha nepBou Jajatam "
BOCCTAaHOBHUTEJIBHBIX PEaKUUi. | 00pa3oBaHUHU AHAIUTUYECKOM n:égg:;opm,m
Hcnonp30BaHWEe OKUCIUTEIBHO- | MAJIOPACTBOPUMBIX COJIEH IpyIIIBI o EOMHLIO’;“epHOC
BOCCTaHOBHUTEJBHBIX peakiuii B | Oapus u cepebpa. KJacCU(UKaLNH, TeCTHpOBAHHE,
(apmareBTHIECKOM " OCHOBaHHOH Ha KOHCITEKT
XUMUYICCKOM aHAITN3aX. oOpa3zoBaHUU

MaJOpPacTBOPUMBIX
coseit Oapus u
cepebpa

12 PaBHOBecHs Kontponpuas padora Ne AHanutudeckne IMuckmennast [1-8]
KOMILJIEKCOOOpa3oBaHusi W WX | 2 (mMcbMEHHO). peakuuu AHUOHOB KOHTPOJIbHAs padoTa,
pOIb B aHATUTHYECKOW XUMHH. | AHATUTHYECKHUE BTOPOW u cobecenopanne 1O
O6mas XapaKTEPHUCTHKA | PEaKIMH aHHOHOB 2-3 TpeTheHaHATUTHIECK CHTYallHOHHRIM
KOMITJIEKCHBIX COCIIMHEHHH. | aHAIUTUYECKUX TPYMII. 170'¢ rpynn o aatam "
Bnusinue pasznuuneix (aktopoB | Pemenue 3amau. KJacCU(UKALNH, H:gg?:;()pHHM
Ha KOMIIJIEKCOOOpa30BaHUE B OCHOBAaHHOH Ha EOMHBIO’;CpHO@
pacTBopax. THUIIBl KOMIUIEKCHBIX oOpa3zoBaHuu TeCTHpOBAHHE,
COCIMHEHHH, B aHAJIMTUYECKOU MaJopacTBOPUMBIX KOHCIIEKT
XMMUH. [Ipumenenue coueit Oapus u
KOMILJICKCHBIX ~COCIIUHCHUI B cepebpa.

XMMHUYECKOM aHaJIn3e. AHanuTHYECKHE
peakuuu HEKOTOPBIX
OpraHHYECKHUX
aHUOHOB:  TapTpat-;
UTpaT-; Oensoar-;
CaJIMIMJIAT- HOHOB

13 [Ipumenenue oprannyeckux | Tect-koHTpons Ne 3 no KauecTBenHbIi IMucemennoe [1-8]
pEarcHTOB B AHAJUTUYECKOW | aHAIU3Y aHMOHOB. aHaau3 cMecHu AOMAIIHEE  3a[JaHuUE,
xuMud. Peakiuu, OCHOBaHHBIE | 3agadu Ha CMEChH aHHOHOB MePBOM, cobeceoBaHHEe 110
Ha 00pa3oBaHWMM KOMILIEKCHBIX | aHHOHOB  1-3  rpymm. BTOPOIA, TpeThei CHTYalHOHHBIM
COEJIMHEHU MetaioB. | YUPC: KoutponbHas aHAJUTUYECKUX 3azatam "
Peakiyn 0e3 ydacTus | 3ajada «AHalU3 CMECH rpyImmn Hzggg:;OpHHM
KOMILIEKCHBIX COEIMHEHHUN | aHHOHOB 1-3 P '




METaJIOB: o0pa3zoBaHUe | AHAIUTHYECKUX TPYIII. KOMITBIOTEPHOE
OKpAIICHHBIX COEAWHEHUH ¢ TECTUPOBAHHE,
OTKpBIBAEMBIMU  BELIECTBAMU; KOHCIICKT
obOpazoBanue OpPTaHHYECKHX

COEIVHEHU co

crenn(UuecKUMHU CBOMCTBaMH.

[IpumeHeHue opr. coeauHEHUH

B BHIE  UHAUKATOPOB B

TUTPUMETPUYECKUX  METOjAax

KOJINYECTBCHHOTO aHAJIH3A.

14 Mertonbl pazzeneHus u | ToHkocnolHad TonkocnoiHas IMuckmennoe [1-8]
KOHLICHTPUPOBAHUS BELIECTB B | XpoMaTorpadus U XpoMaTorpagus u AOMalHee  3aJ[aHue,
AHAJIUTUYECKOI XUMHH. | IKCTPAKLIHL B 9KCTPAKLIMS B cobecenopanne 1O
Knaccuduxanus METOJIOB | KAUECTBEHHOM aHallHh3e. KaueCTBEHHOM CATYallMOHHBIM
(ucmapenue, o3onienue, | YUPC: KonTtponbnas aHau3e. Ananus 3a56[aan "
ocaxzeHue u np.). Ilpumenenne | 3anaya «AHanmu3 cMmecu CMECH KaTHOHOB BCEX 326252:401)%11\4
OKCTPAKLHMOHHBIX ~ METOZOB B | KATHOHOB  BCEX 6-Tn 6-TH aHAJIUTHYECKHUX KOMHLIO’;“epHOC
AHATUTUYECKOM XAMUH. | AaHAJTUTUYCCKUX TPYIIID. TpyIIL. TeCTHPOBAHME,
KuakoctHas 3KCTpakuus. | Pemenue 3anauy. KOHCIICKT
OKCTPaKLMOHHBIE PAaBHOBECHSL.
3akoH pacnpenenenus Heprera-

Hunoza. Koncranra u
k03 puIMeHT pacmpeneneHus.
CreneHp U3BJICYCHUS.

15 Xpomatorpadudeckne wMetonsl | KoHTponpHas paborta Ananms cMmecei IMuckmennast [1-8]
aHajm3a. Knaccuduxanus | Ne3 (mUCBEMEHHO). KaTMOHOB M aHHOHOB. KOHTPOIIbHas padora,
xpomatorpaduyeckux wmeronos | YHUPC: KonTponpnas KauectBeHHsIit cobecenopanne 1O
aHaIM3a: aIcOpOLMONHas | 3a1a4a «AHAIU3 CyXoM XUMUYECKUH  aHanu3 CHTYaItHOHHBIM
XpoMaTorpadus, TOHKOCIOHHAS | COJIM WJIM CMECH CyXHX BEIIICCTBA. Jajatam "
xpomatorpadus (TCX). | coneii» (nepBoe KauecTBeHHBIH HZggE:;OpHHM
Marepuansl W PpacTBOPUTENH, | 3aHITHE). XUMUYECKUH  aHaIu3 EOMHLIO’;epHOC
npumensemble B Merone TCX. TBepaodazHoro TeCTHPOBAHME,
PacnpenenurensHas, OymaskHas BEIICCTBA. KOHCIIEKT
u 0caiouHast refib-
xpomarorpadus.

16 [MoaroroBka obpasna k ananuzy. | YUPC: Kontponbnas Knaccudpukanuns [TncemenHast [1-8]
Cpennsist mpoba, otOOp cpenHel | 3amaya «AHanu3 CyXxoH MCTOJIOB KOHTpOIIbHas padora,




npoObl  KUAKOCTH, TBEPIOTO | COJIM WIM CMECH CyXHX KOJINYECTBEHHOTO cobecenoBanne 10

Tena (omHOpOIHOM U | conen» AHWNOHBI p- aHaIHu3a. CUTyallMOHHBIM

HeoTHOpoIHOW). Macca mpoOBL. | 3JIEMEHTOB. Peaxuuu TpeboBanwus, 3ajadam n

PactBopenne mnpobbl (B BOJE, | OOHAPYKEHHS aHUOHOB NPENBABIAEMBIE K HagOPaTOPHHM
a00TaM

BOJIHBIX PAacTBOpax KHCJIOT, B | (BTOpoe 3aHsTHE). peakuusam B pabotau,
KOMIIBIOTEPHOE

JIpyTux PacTBOPUTEISIX), KOJINUECTBEHHOM

6 6 6 P TCCTUPOBAHUE,

00paboTka IIPOOEI aHaJm3e. olb W KOHCIICKT

HaCBHILEHHBIMU pacTBopamu 3HAUYEHUE

coApl, TOTama WM  HUX KOJINUECTBEHHOTO

CILIABJICHHE C COJISIMH. aHanm3a B hapMaIyu.

17 Beenenne B KonuuecTBeHHBIN | ['paBUMeETpUUYECKHI 2 I'paBuMeTpuUecKnii 5 IMuckmennoe [1-8]
aHamus3. Knaccudpukauus | ananus.  OmnpeneneHue aHalN3. AHATUTHYECK AoMalllHee  3a[aHue,
METOJOB KOJIMYECTBEHHOI'O | MaCcChl CEPHOM KHUCIOTHI H€ BECHI. cobecenoBanne 1O
aHaIM3a. TpeGoBanusi, | B pactBope  (mepBoe PacueT Macchl HaBECKU CHTYaItHOHHBIM

v qyaM n
NpeabsBIsieMble K pEakUusM B | 3aHITHE). aHaM3NUpyeMoi Jajata
71a00paTOPHBIM
KOJINUECTBEHHOM aHaJIH3e. npodbsl  u  o0bema paboram
2
MacChl OCaIUTEIs. KOMIIHIOTEPHOE 2
OuibTpoBaHHUE, TECTUPOBAHHE,
NIpOMBIBaHHC, KOHCITIEKT
MOJIyYEHHUE
rpaBUMETPUUECKOMN
¢dbopmel, pacuer
Pe3yIbTATOB aHAIH3A.

18 I'paBuMeTprUecKuit ananm3. | ['paBuMeTpudecKuit 2 Craructudeckas 5 ITucemennoe [1-8]
Kiraccuduxarus MeTonoB | aHanmu3.  OmpenencHue 00paboTka AOMAllIHEE  3a1aHue,
TPaBUMETPUYECKOTO  aHalu3a | MacChl CEPHON KHUCIIOTHI pe3yIbTaToOB cobecenopanne 1O
(MeTom ocaxIneHus, OTTOHKH, | B pacTtBope  (BTOopoe KOJINYECTBEHHOTO CHTYallHOHHRIM

3a1auam u
METOH BBIJICTICHUS, | 3aHATHE). Pemenue aHaIMu3a. 3
N 1a60paTOPHBIM
TEPMOTPaBUMETPHUECKHIH pacyeTHBIX 3a1ad. Knaccudpukanus paboram
~ 2
METON). MOTPEIIHOCTEH KOMITBIOTEPHOE
(ommbOK) aHaIH3a. TeCTHpOBAHHE,
KOHCIICKT
19 . 25 [1-19]
BTOPASI PYBEXKHASA ATTECTAIUA (KOMIIBIOTEPHBIU TECT)
UTOT'O 36 72 920 100




4 cemecTp

<
HaumeHnoBaHue TeM (BOIIPOCOB), CamMmocrosTeabHas padoTa KosmmuecTBo £
Homep . 3ansaTus DopMbI KOHTPOJISI [
H3y4aeMbIX 10 JAHHOM IMCUUIINHE CTY/IEHTOB 0a/1J10B <
HexeJan ?
Jlexun JlaopaTopHble aexk | a0 Conepxanue Yacer min max =
1 Tutpumerpruyeckuit aHanus. | MepHad nocyna, 2 4 KonnuecTBeHHBIN 3 ITucemennoe [1-8]
OcHOBHbIE HOHSATHS | UCIIONb3yeMast B aHaJIM3. z(ogaaumee 3ajlatue,
cobeceioBaHUE IO
TUTPUMETPHUECKOTO  aHAJIM3a. | TATPUMETPHYECKOM Tpebosanus, TV ALHOHHLIM
HpeabABIsSEMbIE K yal
Tunossie pacdeTsl B | aHamu3e. [IpoBepka 3anayam u
peakuusam B A
TUTPUMETPUUECKOM HaJIU3€. | BMECTUMOCTH MEPHOM 11a00paTOPHBIM 0 2
PUMETPUUECKO aHaJIn3e ec oc . €pHO KOIMYECTBEHHOM paGOEaM P
Knaccuduxamms METOJOB | MOCYABL: KOJO, OIOPETOK ’
b y » OIOPETOK, ananse.MepHast KOMITHIOTEPHOS
TUTPUMETPUUYECKOTO  aHalW3a. | MHUIETOK. 1oCyJla, HWCIOJIb3yeMast TeCTHpOBAHHE,
Buns! (mpreMbl) THTPOBAHWS. B THUTPUMCTPHICCKOM KOHCIIEKT
aHajuuse.
2 Cratuctuyeckas oOpabotka | TutpumeTpudecKuit 2 4 Turpumerpudeckne 4 [Tucemennoe [1-8]
pEe3yIbTaTOB KOJMYECTBEHHOIO aHaJIns3. Kucnorno- MCTO/JbI aHaJIn3a. ILO%’I&HIH@G 3aJlaHHuC,
cobecejoBaHUE 1O
AHATH3A. Knaccudukauus | OCHOBHOE  TUTpOBAHHe. IIpurorosienwue RN
. [Ipurorosienue u THTPOBAHHOTO yalu
MOTPEIIHOCTEH (omOoK) . 3agagam u
C CTaHAapTU3aLuUs pacTBopa IO TOYHOH aG0DATODHEIM
algamgsa. TaTacTaecKan pacTBOpa COJISTHOU HABECKE CTaHJApPTHOTO paGOIT)aM P 0 )
00paboTka U  MpeabsBICHUE )
p p kucinoTel. Omnpenenenne BEIIECTBA. KOMITBIOTEPHOS
PE3YILTATOB KOJUYECTBCHHOI'O | MacCCHhI IeJIOYH B TecTpoBaHue,
aHaJIu3a. pacTBopE (C KOHCIIEKT
MaTeMaTH4YEeCKOU
00paboTKO#
pe3yJIbTATOB aHAIN3A).
3 KucnorHno-ocHoBHOE KucnotHo-ocHoBHOE 2 4 Croco6b1 4 IMuceMmeHHAast 0 3 [1-6]
turpoBanue. CyImHOCTs MeTo1a, | THTPOBAHHUE: IPUTOTOBJICHUS KOHTpOIbHAsA paboTa,
cobecenoBanne MO
KiaccuuKaIs. THTpaHTHI OnpeneneHue Macchl TUTPOBAHHBIX N
menaoud W KapboHaTa pacTBOpOB, ux yan
MeTroaa n CIT0COOBI nux 3a7auam u
HATPHS npu ux CTaHAApTU3ALINS.
MIPUTOTOBJICHHUSI, COBMECTHOM 71a060paTOPHBIM
abotam
CTaHapTH3ALHUSL. p )
P NpUCYTCTBIH . (c KOMIIBIOTEPHOE
MaTeMaTHIECKOM TeCTHpOBAHHE,
00paboTKOH pe3yabTaToB




aHajamsa). KOHCIIEKT
Kpusble kucnoro-ocHoBHoro | KucnotHo-ocHOBHOE Pacuer TUTPA, ITnceMeHHOE [1-8]
THTPOBAHMSL. Wnukaropsl | THTPOBaHHE! MOJISIPHO# noglamHee 3ajiamme,
cobecejoBaHUE 1O
MeTona BimsHME  pasTHUHBIX [Ipurorosienue u KOHLEHTPaLHH u o
CTaHIapTU3aLHs MOJISPHOM yan
(hakTopoB Ha CKa4OK 3amauaM "
N pabouero pactBopa KOHIIEHTpAIHH 1A60DATODHE
TUTPOBAHMUSL. VMEHEHVEe
P p THIPOKCHIIA HATpHSL. SKBHBAJICHTA BEIIECTBA pa6OEaM P
METOJIOB  KHCJIOTHO-OCHOBHOTO | OppejieneHue MACCEL ’
KOMITBIOTEPHOE
TUTPOBAHUA. aMMHaKa B COMAIX TeCTHPOBAHNE,
aMMOHHSI B pacTBope (cC KOHCIIEKT
MaTeMaTU4YeCKOn
00paboTKON pe3yabTaToB
aHanm3a). Pemenue
pacyeTHHIX 3a1a4.
TurpoBanue (kucnoTHO- | YuebHo- Knaccugukanms ITucemenHoeOMaIIH [1-11]
OCHOBHOE) B HEBOJHBIX cpenax. | UCCIEN0BATCIbCKAS METOJIOB ce 3ajanue,
CymHocTh MeToza pabota CTyIeHTa TUTPUMETPUIECKOTO cobecezioBanme 110
P m (YUPQ). aHasnmsa, BUIbI CHTYalHOHHBIM
ACTBOPHUTECIIN. OJIHOTa 3a7auam u
Onpenenenue TUTPOBAHUS,  METOJIBI
MPOTEKAHUS KHUCJIOTHO- . 7a6OpATOPHBIM
B ACKOpOMHOBO KHCIIOTHI B YCTaHOBJICHUS pabotam
OCHOBHBIX  pCaKnuu B | papmaneBTHyecKoM KOHEYHOU TOYKH KOMHLIO";epHOC
HCBOAHBIX PaCTBOPUTCIIAX. mopemnapare. TUTPOBAHUS. TECTHPOBAHHE,
TutpanTh METOA. Turpumerpudeckuit KOHCIICKT
[Ipumenenue KUCITIOTHO- ananmm3.  TpeGoBaus,
OCHOBHOTO ~ THTPOBaHHs B HpCABABIIEMBIC K
peaxkusam B
HEBOJHBIX Cpefax.
TUTPUMETPUIECKOM
aHams3e.
OKHCIIATETHHO- OKUCITUTENBHO- Knaccuduxkariyst ITucemennoe [1-8]
BOCCTAHOBUTEIILHOE BOCCTAaHOBUTENHBHOE PpEaOKC-METOOB, JAomaillHee  3alaHue,
CO6GCC,I[OBaHI/IC 10
Tutposanue. CyIHOCTS MeToa. | TATPOBAHHE. YCIIOBUSL  TIPOBEICHHS o
IlepMaHraHATOMETPHS. OB TuTpoBanus yan
Bunpt OKHCJIHUTEIIFHO- 3a1auaM "
IIpurorosinenue u Kpussie
BOCCTaHOBHUTEILHOTO 7Ta6OPATOPHBIM
CTaHIaPTU3AIIH OKHUCITUTENFHO- pabotam
TUTPOBAHUS (TIPAMOE, 00PATHOE, | tyrpanTa. Omnpe/esieHue BOCCTaHOBHTEIBHOTO KOMHLIO";epHOC
BaMeCTI/ITeJ'ILHOG). I/IHI[I/IKaTOpBI MAacCChI nepokcuga TUTPOBAHUS TECTHpOBAHHE,
OKUCITUTEILHO- BOJIOpPOJia B pacTBOpE. [lepmanranaromerpuye KOHCIICKT




BOCCTaAaHOBHUTCIIBHOI'O

CKO€ TUTPOBaHUE

TUTPOBAHUSL. Wnnukatopusie NupukatopHbie
OIIMOKH. Kpusble OmHOKH
OKHUCIIUTENBbHO-
OKHUCIIUTENBHO-
BOCCTaHOBHUTEIHHOTO
BOCCTaHOBUTEILHOT
OCCTAHOBUTC/ILHOTO TUTPOBAHHUS
TUTPOBAHUS: pacuer,
MMOCTPOSHUE, aHAIN3.
[TepmanranatomeTprueckoe HuxpomaTomeTpuieckoe Buget OB tutpoBanus, ITucbmennas [1-8]
tutpoBanue. CymHocTs Meroga. | THTPOBaHHE. HHAUKATOPLI KOHTpOIbHas paGora,
_ CO6CC€,I[OBaHI/IC 10
Y COBHS NpoBeeHu Omnpenenenne cynbsdara OKHUCIIUTEIEHO I
Kesesa 1)) (c BOCCTaHOBUTEBLHOTO yan
NIEPMAHIaHATOMETPUUECCKOI'O o 3a7a4am
. MaTeMaTH4ecKon TUTPOBAHMUSL. KOMHLIO”’FC Hoe
TUTPOBAHMUSL. VMEHCHH N
po PUMCHCHHE 00paboTKON pe3ynbTaToB JlnxpoMaTOMETpHUIECK TeCTI/IpOBaEI/Ie
HEPMaHTIaHATOMETPUICCKOTO aHaIIN3a). Pemenne 0€ TUTPOBAHHUE COHCIGKT
TUTPOBAHMUSL. pacyYeTHBIX 3a/1a4.
JluxpomaromeTpuueckoe WonomeTtpus. HNonomeTrpuueckoe ITncemennast [1-8]
THTPOBAHME. Honomerpusl. IIpuroroBnenue u TUTPOBAHHUE. KOHTpOJIBHAs paboTa,
Bpomaromerpus, Gpomomerpus. | CTaHAAPTHSALNA Ilpurorosienue " cobecesopaiue 110
pacTBopa THOCYIb(ara CTaHapTU3aIus CHTyallMOHHBIM
HI/ITpI/ITOMeTpI/Iﬂ U OEepUMETpUL. 3a7a4am
C Hatpus. Omnpexnenenue TUTPaHTA. KOMHLIO”’FC Hoe
HOCTH METOJIOB, THUTPAHTHI .

YIHOC CTON0B, p OKHUCITHTEJICH. OrmnpeneneHue TeCTI/IpOBaEI/Ie
METOJIOB, MHIMKATOPRL. | Onpenenenne Cu®". OKHUCIIUTENEH. COHCIEKT
Ycnosust NPOBCACHHA | Pemenue PacUYeTHBIX
TUTPOBAHUS. Onpenenenue | 3a1a4.

KOHEYHOW TOYKH THUTPOBAHHS.
IIpumenenue MeTO0B.
OcamuTenpHOe TuTpoBanue. | Hurpuromerpuueckoe Hutputromerpuueckoe ITucemennas [1-8]
CymHocTs MeTojaa. | THTPOBAHME. TUTPOBAHUE. KOHTPOIIbHasi pabota,

i cobecenoBaHne 1O
Tpe6oBaHus, MPETBABIAEMBIE K Onpenenenue MaccoBOU Lepumerpuueckoe e

JOIM  HOBOKaWHa B TUTPOBAHHE. yaln
peakuu B METOJIE. 3agauam u
K npenapare(c J1a00paTOPHEIM
npukanus METOJIOB. N

naconuKan CTOMOB. | \raremaTnueckoil pa6OEaM P
Crioco0er HPOBEACHUA | oGpaGoTkoil pe3yIbTaToB KOMHB}O;‘epHoe
0CaJIUTENBHOTO TUTPOBAHUSA, | aHAIIN3A). TecTHpOBaHHe,
KpHUBBIE WHIWKATOPBI METOJ/a KOHCIIEKT




0CaUTEILHOTO
WNuaukaTtopHbIe OMMOKH.

TUTPOBAHUA.

1-19
IHEPBAS PYBEXKHASA ATTECTALIUSA (KOMHI)IOTEPHI)Iﬁ TECT) 25 ! :
10 Aprenromerpusi. CymHOCTh | BpoMo- u 2 4 BpomaTomeTprueckoe ITucemennas [1-8]
METOAA. Pa3znoBunnoctu 6p0MaTOMeTquec1<oe TUTPOBAHUE. KOHTpONbHas paboTa,
apreHTOMETPUH. TuTpoBaHue. OnpeneneHue cobecezioBanye 110
[IpumeneHue MaccoBOi JI0JIH CHTyalHOHHBIM 3
apreHTOMETPUHN B | cTpernTolnuia B pemnapare. 3a/1atam "
1a00paTOPHBIM
(apmanamse. paboTaMm, KOHCHEKT
11 Komniekcumerpuueckoe OcanurensHOE 2 4 MNupukaropsl  MeTona ITncemennast [1-8]
TUTPOBAHUE. CylUIHoCTh | THTPOBAHHUE. 0CaIUTEIILHOTO KOHTpOJIbHasi pabora,
METO/1a. TpeboBanus, | ApreHTOMETPHS. TUTPOBAHMSL. cobecezioBanye 110
npenbaBiIsieMble K peakiusaM | [Ipurotosienue u Knaccudukanus CHTYallHOHHBIM
B KOMIUICGKCUMETPUH. | CTAHJapTU3aLMsl PacTBOpa METO/I0B 3aatam "
Knaccudukarus MeToq0B W | HUTpaTa cepebpa. 0CaJUTENHEHOTO HZggE:;OpHHM
WX TIpUMEHEHUE. Omnpenenenne Opomuma u TATPOBAHWS. iommo;epnoe 3
HOaua Kajus B pPacTBOpPE OcamurensHOE TeCTHpOBAHHE,
(c MaTeMaTU4eCKOH TUTPOBAHME, CYIIHOCTh KOHCIIEKT
00paboTkoil  pe3ynbTaTOB merona. TpeGoBaHus,
aHalln3a). TIPEIbSBISIEMBIE K
peaKIusM B METOIE.
12 Kommnekconsl. PaBHoBecue | KoMmmiekcoHoMeTpusi. 2 4 Bunsr IMucbMmenHast 3 [1-8]
B BomHbIX pactBopax D/ TA. | IlpurotosieHue u KOMIUIEKCOHOMETPUYEC KOHTpOJIbHasi pabota,
CoctaB W  YCTOWYMBOCTB | CTAaHJAApTHU3alMs THUTPaHTa KOTO TUTPOBAHMUSL. cobecesoBanme 110
KOMIIJIEKCOHAaTOB MeTtamioB. | DJITA. Onpenenenne Kpusbie CHTyallMOHHBIM
CymHocTh MeTona. | cyibdara [IWHKA B KOMIUIEKCOHOMETPHYEC Sa%aan "
TutpanTh METOJIa. | pacTBOpE. KOTO TUTPOBaHHUS. H:621T)::4OPHHM
WNuaukatopbr KomruiekconoHsi, EOMHL}OI"epHOG
KOMIUTIEKCOHOMETPHH, WHAAKATOPHI TeCTHPOBAHHE,
TpeOoBaHMS K HUM. Bumisl KOMILIEKCOHOMETPHH. KOHCIICKT

KOMIIJICKCOHOMCTPUUYCCKOTO

TUTPOBAHUSL. Kpussie
TUTPOBaHMS, OWIMOKH TIpU
TuTpoBaHuu.  IIpumeHeHue




KOMIUIEKCOHOMETPHUHU B
(dhapmaHamse.

13 WHcTpymeHTanbHbIE Onpenenenue o01eit Knaccugukaums [Tucemennast [1-8]
(puzmyeckne wu  ¢usuko- | xkectkocT Boapl. YUPC: MHCTPYMEHTAJIIbHBIX KOHTpOJIbHAs pabora,
XUMHYECKUE) METOJIbI | AHAJIN3 MUHEPATIbHON BOJIBL METOIOB aHaJIn3a. cobecenoBanue 110
aHam3a. Onruyeckue O6nacTp CHTYalHOHHBIM
METO/BI aHaJIM3a. OIIpeesieMbIX Janatam "

N 1a00paTOPHBIM

Knaccudukanus ontuaeckux COJICpIKaHUI. paboTam,
METO/OB aHAIN3A. XapaKkTepUCTHKU KOMIIBIOTEpHOE

YyBCTBUTENBHOCTH U TeCTHpOBAHHE,

MOTPEITHOCTH KOHCIIEKT

OTACTBHBIX  METOJOB

aHanmu3a  (IpUMEpBI).

CpaBHeHHe c

KJIACCHYECKUMH

XUMUYECKUMHU

METOAAaMH aHAJIN3a.

14 MounekynspHo- Onrtuueckue METO/bI Ontudeckue METOMIBI ITncemennast [3-7]
a0COpOIUOHHBIC MeTOJIbI | aHanu3a. Pedpakromerpus. aHasu3a. KOHTpOJIbHasi pabora,
aHanm3a, CymrHOCTh, | Ompenenenne copepIKaHus Knaccuduxaris cobecezioBanye 110
knaccuukanys. OCHOBHOM | BemecTs (XJI0pHAa KabIys, ONTHYECKHX  METOJIOB CHTYallHOHHBIM
3aKOH  CBETONOIJIOUICHUS, | XJopHIa Harpusa, OpoMuzaa ananmmza. OmnpeneneHue 3a}éaan "
MPOUCXOXKICHHE HaTpHsL) B pacTBope coJiep>KaHUsl BEIIECTB B gz6gEZ;OPHHM
JIEKTPOHHBIX CIIEKTPOB. | METOJOM pedpaKTOMETPHUH. pacTBope METOAOM KOMHB}O";epHOG
Pedpaxromerpus. pedpakTomMeTpun. TecTHpOBAHHe,
doromerpus. KOHCIIEKT
CrnekTpomeTpus.

15 KonuuectBeHHBIH OnTuueckue METOJIBI KonnuectBeHHBIH ITucemennas [1-8]
(dboToOMETpUYECKHI  aHAIM3. | aHaJIu3a. (dhoTomeTpuUeCcKUi KOHTpOJIbHasi pabota,
JuddepenunansHas DOTOKOTOPUMETPUUECKOE aHanms. cobecenopanne 10
(boromeTpus. onpenenenne meau (II) B MDoTOMETPUYECKOE CHTYalHOHHBIM
doTomeTpruueckoe pacTtBope. orpejesicHue saatam "

1a00PaTOPHBIM
TUTPOBaHUE. STEMEHTOB B PacTBOpe. paboTam, KOHCTEKT
OcHoBHOM 3aK0H
cBeronornouieHusbyre

pa-Jlambepra-bepa.




16 JlromMuHecueHTHBIH  aHanu3. | OnTHu4eckue METO/IbI 2 4 | Cnekrpodoromerpuuec | 3 ITncemennast [1-8]
OO6mue mnonokeHus1. Bunel | aHaimza. KWW a”HaJIus3. KOHTpOIIbHAs paboTa,
moMuHecieHIun  u ux | Cnekrpodoromerpudeckoe diryopecieHTHBIH cobecezioBanye 110
KJIaccU(DUKALHS. onpeie/icHUE aHanu3 CHTYallHOHHBIM 3

o 3aJadyaM nu
dnyopecueHTHbI  aHaNU3 | IHaHOKOOalaMUHA (pmyopumerpus). HaGOPATOPHbIM
JIyOpUMETpUS). BUTaMHHa B);) B ammynax
(myopmmerTpus) ( 12) Y paboTaM, KOHCIEKT
UJIM B CYXOM IIpernapare.

17 Xpomarorpadudeckue Xpomarorpadudeckue 2 4 | Xpomatorpaduueckue | 4 ITucemenHast [1-12]

METObI aHaiaMu3a. | METObI aHaiau3a. METO/Ibl aHaJIN3A. KOHTPOJIbHAsA paboTa,
HNonnooOMeHHast Xpomaromacc- BricokoaddextuBHas cobecenopanue 10
xpomarorpadus.  ['a3oBas | CIIEKTPOMETPHSL. Ananus JKUJIKOCTHASI CHTYalHOHHBIM

3agadyaM u

(ra3o-XKUAKOCTHAS u | npenapata HEKCT meromom XpomMaTorpagus. 1ABODATODHE
ra3oaacopOLnOHHasT) ra30->KUAKOCTHOH pa60$aM P )

2
xpoMatorpadus.  BnumsiHue | xpomarorpaduu. KOMIIBIOTEpHOE
TEMIIEPaTypbl Ha TECTUPOBAHHE,
pasaeicHuce. KOHCIIEKT
BricokoaddextuBHas
KHUJIKOCTHAsI
xpomarorpadusl.

18 DIIEKTPOXUMUYECKUE [ToTenumomerpusi: 2 4 ONEeKTPOXUMUYECKUE 4 ITucemennas [1-8]
Mmeronsl aHanmsa. OOmme usMepenne pH pasaudHbIX METOBI aHAJIM3A. KOHTpONIbHAs paboTa,
nousatus.  Kmaccugukanus | pacTBOpoB. [ToTeHunomeTpuuecku cobecenopanne 10
SIIEKTPOXUMHYECKUX [ToTeHIIMOMETPUYECKOE i aHaIM3. CHTyalMOHHBIM 2

3a1a4am u
METOZ0B aHaJIu3a. | TUTPOBAHMUE. [Torenunomerpuueckoe A
N 71a00paTOPHBIM
[MoreHnmomeTpuieckuit TUTPOBaHHE.
paboTraM, KOHCIIEKT
aHaJm3.

19 Konnykromerpuueckuit [ToTenunomerpuueckoe 2 4 | BTOPASI PYBEKHAS [1-19]
aHaIIM3. TUTPOBAHUE YKCYCHOI ATTECTAOMA 25
[onsiporpadudeckuii KHUCJIOTBL. IIpsimas (KOMITBIOTEPHBIN
aHann3. OCHOBHBIC MOHATHUS. | KOHAYKTOMETpUSL. TECT)

UTOI'O 38 76 66 100




6. OOpa3oBaTejibHbIE TEXHOJIOTHU

TpaanuuoHHble JIEKHIMM M MNPaKTHYecKHe (CeMHHAPCKHE) 3aHATHA  C HCIIOJIb30BAHUEM
COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJIOTMH. Jlekumm ¢  HCIONB30BAaHMEM  MYJIbTUMEIUNHHBIX
Npe3eHTAluK, JeKIHHU-0ecepl, JEKIUU-AUATIOTH, SBPUCTUYECKUE JICKIHH, JICKIUH-BU3YyaIn3alluy,
NPaKTUYECKHUE 3aHATH, CAMOCTOsITeNIbHAs paboTa CTYJJCHTOB, KOMIIBIOTEPHOE TECTUPOBAHHUE.

Jlekuus-1uajaor — CoAepKaHUue MOJAETCs YEpe3 CEPUI0 BOIIPOCOB, HA KOTOPBIE CTYACHT IOJDKEH
OTBEYATh HEMOCPEICTBEHHO B XOJ1€ JIEKIUH.

JlaGopaTopHoe 3aHsATHE - popMa YIEOHOTO 3aHATHA, NIPU KOTOPOH CTYAEHT MO PyKOBOJCTBOM
IIpernoAaBaress MPOBOJUT E€CTECTBEHHbIE WJIM MMMTALMOHHBIE SKCIIEPUMEHTHI WIM OIBITHI C LEJIbIO
MOJTBEPXKJEHUSI OTHEJIbHBIX TEOPETHYECKHX IOJIOKEHUN OINpeAeseHHOW y4eOHOW JUCLMILIUHBI,
npuoOpeTaeT MpaKTHYECKHEe HABBIKM pabOThl ¢ J1abopaTOpHBIM O00OpYIOBaHHEM, OOOpPYIOBaHUEM,
BBIYMCIIUTEIbHOM  TEXHHUKOW, W3MEPUTEIBHON  amnmaparypod, METOAMKOM 3KCHEPHUMEHTAIBHBIX
uccienoBaHuid. JlabopatopHsle 3aHATHS HE TOJIBKO 3aKPEIUISIIOT TEOPETUYECKHE 3HAHUS, HO U TI03BOJISIOT
CTYACHTY INIyOOKO M3y4aTh MEXaHU3M IIPUMEHEHMs 3TUX 3HAHUM, OBJIaJieBaTh BAYKHBIM AJIS CIIELUAINCTA
YMEHHEM HMHTEIEKTYaJIbHOTO IPOHUKHOBEHHS B T€ €CTECTBEHHO-TEXHUYECKUE WIIM MTPOU3BOJICTBEHHbBIE
IPOLIECChl, KOTOPbIE MCCIEAYIOT Ha J1abopaTopHOM 3aHATUH. [lox BiausHMEM 3TOH (OPMBI 3aHATHH
CTYJICHTOB 4acTO BO3HUKAIOT HOBBIE HJIEM HAYYHOI'O ¥ TEXHHYECKOTO XapaKTepa, KOTOPHIE UCIIOJIb3YOTCS
B KypCOBBIX, KBaJIM(UKAIMOHHBIX, IUIJIOMHBIX pabotax. JlabopaTopHble 3aHATHS B 3HAYUTEIIBHOW
CTENeHU 00ecnevnBarT OTPA0OTKY YMEHUH M HAaBBIKOB IMPUHATHS NMPAKTHUYECKUX PELICHUH B pealibHbIX
YCIJIOBUSIX MPOU3BOJICTBA.

JlaGopaTopHbIe 3aHATUS HE TOJIBKO 3aKPEIUISIFOT TEOPETUUECKHE 3HAHUS, HO U MO3BOJIAIOT CTYACHTY
ri1yOOKO M3y4aTh MEXaHU3M MPUMEHEHMS 3TUX 3HAHUH, OBJa/IeBaTh BaKHBIM JUIs CHIEIMATINCTAa YMEHUEM
MHTEIJIEKTYaJIbHOTO IPOHUKHOBEHHUS B T€ €CTECTBEHHO-TEXHUYECKUE WA ITPOU3BOJCTBEHHBIE TPOLIECCHI,
KOTOpbIE HCCIEeNyIOT Ha TJabopaTopHOM 3aHATHH. [loa BIusHUEM 3TOH (OPMBI 3aHATHH CTYJIEHTOB YacTo
BO3HUKAIOT HOBBIE MJEU HAYYHOI'O M TEXHHYECKOIO XapaKTepa, KOTOPBIE MCIOJB3YIOTCS B KyPCOBBIX,
KBaJM(HUKAIIMOHHBIX, JAUIUIOMHBIX pabortax. JlaboparopHble 3aHATHS B 3HAYUTEIBHOM CTENCHH
o0ecrneynBaroT OTPabOTKY YMEHHUM M HaBBIKOB MPUHATHS MPAKTUYECKUX PEIICHUN B pEalIbHBIX YCIOBUAX
IIPOU3BOJICTBA.

[lepeuenr TeM J1a0OpaTOpPHBIX 3aHATHH ompexensercs pabodell mnporpammon y4deOHOU
JUCHUIUTMHBEL. KOIM4ecTBO CTYJEHTOB Ha TAKMX 3aHATHSX HE INPEBBIIIACT MOJOBUHBI aKaJIEMUYECKOU
rpymmnsl. [Ipuctymas x pabore B jabopaTopuu, CTYAEHTY CIEAyeT 3HaTh, 4YTO JII00O€ HECOOIN0/IeHHE
pacnucaHMsl 3aHATUNW M AMCLUUIUIMHBI OyJeT CUMTAaTbCsl HApyLIEHHEM €ro CIy»KeOHbBIX OOsS3aHHOCTEM.
IIpenonaBarenb, KOTOPBIM BIEPBBIE BCTPEYACTCA CO CTYACHTAMM Ha BBOJHOM 3aHATHH, JOJDKCH
03HAaKOMHTb UX C OOLIMMH MpaBUJIaMU pabOThI B JIaOOPATOPHH, KOTOPbIE OHU 00s13aHbl HEYKOCHUTEIBHO
BBITIOJHSTh.

IIpe3eHTanuM Ha OCHOBE COBPEMEHHBIX MYJIBTUMEIUMHBIX CPEACTB - CaMblil 3((EeKTUBHBII
crocod JoHeceHWs] BaxxHOW HMH(oOpManuMu npu MyOIMYHBIX BbICTyIJIeHUSX. Crala-npe3eHTanuu ¢
UCIIOJIb30BAaHUEM MYJIBTUMEIUHHOIO 000pyIOBaHUS MO3BOJIAIOT APPEKTUBHO M HAIVISIIHO MPEICTABUThH
COJECpKAHNUE H3Yy4yaeMOI0 MaTepuana, BbIICINUTh M MPOWLIOCTPUPOBATH COOOLIECHHE, KOTOPOE HECET
HOYYUTENbHYI0 HH()OpMaLMIO, IOKa3aTh €€ KIIOUEBblE COJAEp)KaTellbHble IyHKTHI. lcrnonb3oBaHue
MHTEPAaKTUBHBIX  JJIEMEHTOB TMO3BOJSET YCWINTh J(PQPEKTUBHOCTb IMYyOJUYHBIX  BBICTYIUICHUH,
ABJISIIOIIMXCSI YaCThIO MPOGECCHOHATIBHOM 1eATEIbHOCTH MPEToAaBaTes.



OnnaiiH-3aHsITHe — PA3HOBMJIHOCTh BeO-KOH(EpPEHIMH, IIPOBEACHUE OHJIAWH-BCTpEY WM
npe3eHTanuii yepe3 MHTEpHET B pexuMe peanlbHOro BpeMeHH. Kaxplii M3 y4yaCTHUKOB HaXOIUTCA Y
CBOEr0 KOMIIBIOTEpa (CpeACTBa CBSI3M), a CBSI3b MEXIYy HHMMHU MOJAJepKHUBaeTcs depe3 HMHTepHeT
MOCPEJICTBOM 3arpy’kaeMoro IMpHJIOKEHHs, YCTAaHOBJICHHOTO Ha KOMIIBIOTEPE KaXIO0ro Yy4acTHHKA
(Zoom, Meet, Skype u np.).

Buneoxondepennusi — ceanc Buneokordepeniicszu (BKC) — 310 TexHOIOTHS MHTEPAKTUBHOTO
B3aUMOJICHCTBUS JBYX U OoJiee yYaCTHUKOB 00pazoBaTeIbHOIo mpoliecca A oOMeHa uHpopmanuei B
peaJbHOM PeKHME BPEeMEHH.

Hcnonp3ytoTcsi MHTEpaKTUBHbIE METOJIbI OOyUEHUs: CUTYallMOHHBIE 3a]laud, UCCIIeI0BaTEIbCKHUMA
MeTox OOy4YeHHs, JEJOBble WIpHI, MOATOTOBKAa M MyOnuyHas 3ammra pedepaToB. Mcmomb3yroTes
PEUTHHIOBasi TEXHOJIOTHUS, TEXHOJIOTUHU TUCTAHIIMOHHOTO O0yUeHHS.
Hcnonb3ytoTcsi MHTEPaKTHBHBIE METOJbI OOYUEHUS: CUTYyallMOHHbIE 3a/1a4H, WCCIIEIOBATEILCKUN METO/
00y4eHHs, AETOBbIE UTPBI, TIOATOTOBKA U ITyOIMyHas 3amura pedeparos.

TexHosiorust  JJEKTPOHHOr0  o0ydyeHusi (peaqm3yercs TIpU  TMOMOIIM  DIIEKTPOHHOMH
uHpopMannonHo-oopazoBarenbHoi cpeapl (DMOC) COI'Y mpu ucnonb3oBanuu pecypcoB ObC, mpu
MPOBEICHUH aBTOMAaTU3UPOBAHHOTO KOMITHIOTEPHOTO TECTUPOBAHUS H T. I1.).

Hcnonp3ytoTcsi 0asIbHO-PEUTHHIOBAasE CHUCTEMa OIIGHKA 3HAaHWH, TEXHOJOTHH C IPHUMEHEHHEM
JTUCTAaHIIMOHHOTO oOy4eHwus Ha tuiatdopme http://lms.nosu.ru/.
IIpumeyanus:

- Bce Buapl yueOHON pabOTBI MOTYT MPOBOAMTHCS TUCTAHIIMOHHO Ha OCHOBE JIOKAJbHBIX
HOPMATHUBHBIX aKTOB.

- B memsax peanuzanuy WHAMBUAYATBHOTO IMOAXO0Ja K OOYYEHHIO CTYJIEHTOB, OCYIIECTBIISIOIINX
y4eOHBIH Mpolecc MO0 WHAMBUAYAIbHON TPaeKTOpUM B paMKaxX HHIWBUIYaJbHOTO paboyero IuiaHa,
W3y4YEeHHE JAHHOM IUCIUIUIMHBI MOXKET OCYIIECTBISATHCS Yepe3 WHIUBUAYaTbHbIE KOHCYJIbTALUU
IpernojaBaTeiss OYHO, B Yachl KOHCYJIbTAllMd, MO AJIEKTPOHHOW MOYTE, a TaKKe C HCIOJIb30BAHUEM
Cisco Webex Meetings, mnaTdopMbl TUCTaHIIMOHHOTO 00y4yeHus: Moodle, nuuHblif KaOWHET CTyJeHTa Ha
noprane COI'Y, npyrux snementos DUOC COTI'Y.

No/m. Tema Bun Koauyecr | AxkTuBHBIE (POPMBI HNHuTepakTUBHbBIE
3aHATHSA BO JacoB (hopmbI
Jlek | Jlab
1 OCHOBHBIC noHsTUs | Jlexuws; 2 4 Jlexuus-6ecena, Metox paboTel B MabIX
AHAJIMTUYECKON XUMUH. Jlabopatoproe Jlexuus-uanor rpynmnax;
BeInoHeHHE  OCHOBHBIX Uccnenosatenbckas | CAiT  TUCTAaHIMOHHOIO
onepandii  XUMHYECKOTO naboparopHas obyuenns (0) COI'Y na
aHaHu3a pa60Ta IIomanake CUCTEMBbI
’ «MOODLE» mo cChlIKe:
TexHuka BBITIOJIHEHHUS
. http://Ims.nosu.ru/
AHAJIMTHYECKUX PEaKITHIA.
2 Peakuun KaTuoHoB | Jlexius; 2 4 Jlexmus-Oecena, Perienne  CUTYyalMOHHBIX
MEpBOM  AHAIUTHYECKOM Jlabopatoproe Jlexuus-nuanor 3a/1ady;
TPYIIIIEL. 3amaua Ha Uccnenosarenbckas | CaHT  MCTaHIMOHHOTO
aHalM3 CMECH KaTHOHOB nabopartopHasi obyuenns (JI0) COI'Y Ha
~ 9} IJiomaake CUCTEMbI
MepBOM  aHATUTHYECKOM aboTa
r P S P «MOODLE» o
py ’ ccpuike:http://lms.nosu.ru/
3 [Ipumenenne 3aKOHa | Jlexmms; 2 4 Jlexuus-6ecena, Penienne CUTyanMoHHBIX
JIEWCTBYIOIUX  Macc K Jlaboparoptoe Jlekuus-quanor 3aj1ad,

pacTBOpam UccnenoBarenbckas | Vccenoparenbekui



http://dist-edu.nosu.ru/
http://lms.nosu.ru/
http://lms.nosu.ru/

3JIEKTPOJIUTOB. nabopaTopHast METOJ 00ydenus
KauecTBeHHBIIT  aHaNm3 pabota (Bbionuenue
KaTUOHOB BTOpOM MHIMBANYAIBHBIX
AHAJUTUYECKONH TPYIIIHI. NHMCbMEHHBIX 3aJaHui);
Pemenue pacyeTHBIX Calit  AuCTaHIMOHHOTO
obyuenus (O) COI'Y Ha
3a7a4.
I1oIIaakKe CHCTCMbI
«MOODLE» o
ccplike: http://Ims.nosu.ru/
OcHoBHBIE MOJIOKEeHUs | JIeKuus; Jlexuus-6ecena, CuTyalMOHHBIN aHAIIM3;
TCOPHH pactBopos | J1a0oparoproe Jlek1usi-1uanor y4eOHo-
3JIEKTPOJIMTOB. Uccnenosarennckas | HCCACAOBATEILCKAA
AHaTUTHYECKHE PEaKIuu naboparopHasi pabora crypenta (YAPC);
KaTHOHOB TpeTher pabota CailT  JMCTAHUHOHHOrO
o0yuenus (J10) COI'Y Ha
CPYHIIBL. Pemenue
T I1oIIaakKe CHCTCMbI
pacueTHBIX 3amad. Tect — «MOODLE» o
KoHTporb  Nel.  Awamus ccbutke:http://Ims.nosu.ru/
cMecH  KaTMOHOB  2-3
TPYIIIL
YUPC. KontponbHas | Jlexuus; Jlekus-6ecena, Hccnenoparenbekuii
sagaua: Ampanus cmecu | Jladoparoproe Jlekuus-quanor METOA o0yueHus
KaTHOHOB 1-3 HccnenoBatenbckas | (BpmonHenne
AHAJIMTUYCCKMUX TPYIIII. nabopaTopHast MHIMBUIYAIBHBIX
pa60Ta IIMCBMEHHBIX SaI[aHI/II/I);
Caiir JIUCTAaHIIUOHHOTO
o0yuenus (J10) COI'Y Ha
TI0IIaAKe CHUCTEMBbI
«MOODLE» o
cepike:http://lms.nosu.ru/
IIpumenenne 3aKoHa | Jlexuus; Jlexms-Oecena, PerieHne  cHUTyanMOHHBIX
OEHCTBYIOIMUX  Macc K Jlabopatoproe Jlexms-muanor 3a1ay;
CUCTEME: 0CajoK - UccnenoBarenbckas | CAHT  JIMCTAaHIMOHHOTO
HACBHINIEHHBIA  PacTBOP. naboparopHas obyuenns (10) COT'Y na
TUTOIIAIKE CHCTEMBI
AHaTUTHYECKHE peaKINH abora
KaTHOHOB ‘ICI?[BC LT[0171 b «MOODLE» 1o
N p ccpuike: http://lms.nosu.ru/
AHAJTUTUYECKONH  TPYIIIIBI
M0  KHUCIOTHO-OCHOBHOM
KJaccuQUKauu
KoutposasHast pabora Nel | Jlexuus; Jlexuus-6ecena, PenieHne  CHUTyalMOHHBIX
(nuceMenno).  Peakuun Jlaboparoproe JleKIus-auanor 3azay;
KaTHOHOB 5-i Uccnenosatenbckas | YIccnenosarenbekui
AHAJTUTHYECKOW  TPYIIIIBI JabopaTopHast METON 00yueHHs
o (BemonaeHue
M0  KHCIOTHO-OCHOBHOM pabota
HWHAWBUAYAJIbHBIX
KJIaccuuKaImm. .
IIMCbMECHHBIX 3aZ[aHI/II/I)
Pemenwne 3amgau
[Ipumenenne 3aKoHa | Jlexuus; Jlexmus-6ecena, Hccnenoparenbckuit
JICHCTBYIOIIUX  Macc K Jlaboparoptoe Jlexuus-nuanor METOA o0yuenus
KHACJIOTHO-OCHOBHBIM Uccnenoarenbckas | (Bpimonnenne
paBHOBECHUSIM. JabopaTopHast WHIMBHIy&IBHBIX
IIMCBMCHHBIX SaHaHI/II/I);
AHaNMTHYECKNE PEaKIUuu pabota -
KATHOHOB 6 ﬁ Cair JUCTAaHIIUOHHOI'O
. ob0yuenus (J10) COI'Y Ha
AHAATHYECKON  TpYMIIEI R — CHCTCMBL
10 KHUCIIOTHO-OCHOBHOU «MOODLEy o
KJaccuuKaLuu cebuke:http://lms.nosu.ru/
[MpumeHeHue 3akoHa | Jlexums; Jlexuus-6ecena, YUPC,;
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,[[eﬁCTBYIOIIII/IX Macce K

JlaGoparopHoe

JIekuus-guanor

Pemenue CUTYallMOHHBIX

OKHMCIHUTEIBHO- UccnenoBarenbckasg | 3anad,
BOCCTaHOBUTEILHBIM nmabopaTopHas CaliT  TUCTaHIMOHHOTO
paBHOBECHSIM. pabora ggz::;{ﬂe (10) CCCP)II;TS;;‘L?
YUPC: KonTponbHas «MOODL Es o
3a1a9a  «AHAIW3  CMECH ccpuike:http://lms.nosu.ru/
KaTHOHOB 4-6
AHAIUTHYCCKUX TPYIIIDY.
10 YUPC: KonTponpHas | Jexuus; Jlexmus-Oecena, YHUPC;
3a1aua  «AHanmu3 cmecu | Jladoparopoe Jlexuus-nuanor Pewienne  CUTYyalMOHHBIX
KaTHOHOB 4-6 HccnenoBarensckas | 38434 5
AHAIUTHYECKUX TPYIIID). naboparopHas Hccnenopatensexuit
pabora METOJ, o0ydeHust
(Brmmonnenue
WHIANBUAYAJIbHBIX
MTMChMEHHBIX 3aaHHH)
11 Ananutnueckue peaxnuu | Jlexuus; Jlexuus-Oecena, Pewienre  cUTyalMOHHBIX
AHUOHOB mepBOH Jlabopatoproe Jlexums-auanor 3aj1ay;
AQHAIUTUYECKON  TPYIIIBI Hccnenosarenbekas | YccnenoBarenbekuii
1o KaccupuKanuy, naboparopHas METoA 06yueHIA
OCHOBAHHOM Ha paGora (Beimonaenne
06pa3OBaHI/II/I WHAWBUIYaJTbHBIX 5
o IIMCBbMCHHBIX SaﬂaHI/II/I)
MaJIOpaCTBOPHUMBIX COJICH
Oapus u cepebdpa.
12 Kontponbnast pabora Ne | Jlexuus; Jlexmus-Oecena, Hccnenosarenbekuii
2 (MUCBEMEHHO). Jlabopatoproe Jlexuus-auanor METOJ 00yueHMs
AHanuTHYECKUE PEaKUUHU Uccnenosarenbckas | (Beimonsenne
aHHOHOB 2-3 naGopaTopHas MHAMBHAYANBHBIX
AHAJIUTHYCCKUX  TPYIIIL. pabora THCHMCHHBIX Sazianui);
PeI.HeHI/Ie 3ajau. Caiir JUCTAaHIITUOHHOI'O
obyuenus (J1O) COI'Y nHa
TI0IIaAKe CHUCTEMBbI
«MOODLE» o
cepike:http://lms.nosu.ru/
13 Tect-kouTpoab Ne 3 no | Jlexuus; Jlexus-0ecena, YHUPC;
aHalIun3y AHUOHOB. Taboparoproe Jlexmsa-auanor Pemennie cuTyallnOHHBIX
3anaun Ha CMeCh HccnenoBarensckas | 3842 5
aHuoHOB  1-3  rpymnm. nabopaTtopHas Hccnenosarensckuii
YHUPC: KontposbHas pabota MeTon 0byuenus
(Boimonaenne
3ajaya  «AHaIU3 CMecH e —
aHHOHOB 1-3 MMHCbMEHHBIX 3aaHHIH)
AHATUTHYECKUX TPYHID.
14 ToukocnorHas Jlexmpms; Jlexums-6ecena, YUPC;
xpomarorpadus u | Jlaboparoproe Jlexnusa-guanor Peuienune
SKCTpaklui B Uccnenoparenbckas | WHAMBHILYaIbHBIX
KaueCTBEHHOM aHaJIM3e. nmaboparopHas CUTyallHOHHBIX 337134,
YUPC: Kontponpuas pabota
3aja4a «AHamHM3 CMecHu
KaTHOHOB  BceX  6-TH
AHAIUTHYCCKUX TPYIID».
Pemienue 3anauy.
15 KouTtponbhast pabota Ne3 | Jlexuus; Jlexumsa-6ecena, YUPC;
(MTHCBEMEHHO). VUPC: | Jlaboparoproe JIeKIsI- THaIor PelieHne  CUTYaIr[MOHHBIX
KontponbsHas 3ajada Uccnenosarennckag | 33431
«AHanu3 cyxoi conu uim naGoparopHas PasHOYPOBHEBLIC
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CMeCH CyXHX COJeh» pabota MChMEHHBIE 3a71aHus
(mepBoe 3aHsATHE). Caiir JJO COI'Y Ha
TI0IIaAKe CHUCTCMBI
«MOODLE» o
cepike:http://lms.nosu.ru/
16 YUPC: Kontponbuas | Jexums; Jlexus-Oecena, VYUPC;
3aja4a  «AHaJIM3 CyXOii Jlabopatoproe Jlexums-nuanor Pewienre  cUTYyalMOHHBIX
CONMM WUIHU CMECH CYXHUX Uccnenosarensckas | 38427,
coneit» AHHOHBI P - naGoparopHas Metoz paboTsl B Mamkx
TITIax,
3JIEMEHTOB. Peakuun pabora IPYIITIaX;
OBGHADYIKCHHS  AHHOHOB Caiit JIUCTAHIIMOHHOTO
( pye o) obyuenus (J10) COI'Y nHa
BTOpO 3aHATHC ). TUIOIIaAKe CUCTEMBI
«MOODLE» o
ceplike:http://lms.nosu.ru/
17 I'paBumeTpuueckmit Jlexuus; Jlexmus-0ecena, Pewienre  cUTYyalMOHHBIX
aHAIU3. Omnpenencuue Jlabopatoproe Jlexuus-nuanor 3a/ay;
MacChl CEpHOMN KHUCJIOTHI B Uccnenosarenbekas | CauT AUCTAaHIIMOHHOTO
pacTBope (mepBoe naboparopHas obyusenna (J10) COI'Y na
TUI0IIaAKe CHUCTEMBI
3aHsTHE). pabota «MOODLE» o
ceplke:http://lms.nosu.ru/
18 I'paBuMeTpuueckuit Jlexuus; Jlexuus-Oecena, Pemrenne  cuTyaunoHHBIX
aHAINU3. Onpenenenne Jlaboparoptoe Jlexums-nuanor 3azay;
MAacChl CEpHOU KHCJIOTHI B Uccnenosatenbekas | Caut AUCTAHIIMOHHOTO
pacTBope (BTOpOE naboparopHas obyuenns (10) COI'Y na
IDIOIIAIKE CHUCTEMBI
3aHATHE). Pemrenne pabota 1A
aCYETHEIX 3a1a4 «MOODLE» 1o
p AaH. ceplike: http://lms.nosu.ru/
19 Mephas nocyna, | Jlexuus; Jlekmus-6ecena, Penienne  CHUTyalMOHHBIX
HCIIONIb3yeMast p | Jlaboparoproe Jlexuus-nuanor 3ajay;
TUTPUMETPUUIECKOM UccnenoBarensckasy | CAHT  JIMCTAHIMOHHOTO
aHanmse. I[IpoBepka naGoparopHas obyuenns (JJO) COI'Y na
9] TI0IIaAKe CHUCTCMBbI
BMECTHMOCTH MEPHOH abora
Mmocyapl: KoJiO, 010 STOK P «MOODLE»
YABL: ’ P i mocchiIKe: http://lms.nosu.
MMHIIETOK. .
20 TutpumeTpudecKuit Jlexuus; Jlexmus-6ecena, Pewienre  cUTYyalMOHHBIX
aHau3. Kucnotuo- | J1a0oparoproe Jlexuus-nuanor 3a/ay;
OCHOBHOE THTPOBAHUE. Uccnenosarenbekas | Caut AUCTAaHIIMOHHOTO
[IpurorosneHue | naGoparopHas obyuenns (JJ0) COI'Y Ha
TUI0IIaAKe CHUCTEMBI
CTaHJapTU3ALUSI abora
acnzslopa : COJITHOM P «MOODLE»
p p mocchUIKe: http://lms.nosu.
kucnotel. OmnpeneneHue T/
MAaccChl IIEJTOYH B T
pactBOpEe (c
MaTeMaTHICCKOM
00paboTKON pe3yJbTaTOB
aHam3a).
21 KucnoTHo-ocHOBHOE Jlexumst; Jlekmus-6ecena, Penienne CHUTyalMOHHBIX
JlaGoparopHoe 3aj1ad;

tutpoBanue: OnpeneneHue
MAacchbl HIET0YH u
KapOOHAaTa HATPHS MPH HX
COBMECTHOM IIPUCYTCTBUH
(c MaTeMaTHYeCKOM
00paboTKON  pe3yIbTaToOB
aHaIm3a).

Jlexuus-nuanor
HccnenoBarensckas
nabopaTopHas
pabora

Cair JIMCTAaHIIMOHHOI'O
o0yuenus (J10) COI'Y Ha
IJI0IIaaKe CUCTEMBI
«MOODLE»

mocchiIke: http://lms.nosu.
ru/
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22 Kucnotno-ocHoBHOE Jlexums; Jlexuus-6ecena, Penrenne CcHUTyalMOHHBIX
TUTPOBAHUE: Jlaboparopoe JIeKIUsI-THaior 3aa4;

IIpurorosienme " UccnenoBarensckas | CAHT  JIMCTAaHIMOHHOTO
cTaHmapTusays pabouero JabopaTopHast obyuenns (10) COI'Y na
paCTBOpa FI/II[pOKCI/IZ[a pa60Ta TUIOImMAaaKe CHUCTEMBI
HATPHSL. OmnpeneneHue «MOODLE»

mocchUIKe: http://lms.nosu.
Macchl aMMHaKa B COJIAX o/
aMMOHHS B pacTBope (c o
MaTeMaTUYeCKOU
00paboTKOW  pe3yNbTaToB
aHaJm3a). Pemenne
pacyeTHBIX 3a11a4.

23 VuebHo- Jlexuus; Jlexuus-6ecena, YHUPC;
HUCCIIEI0BaTEILCKAS JlaGoparopHoe Jlexuus-quanor Pemenue cuTyalnoHHBIX
pabora crynenra (YHUPC). Uccrnenosarenbekas | 33484
OnpeneneHne naGopatopHast Calir  ITUCTaHIMOHHOTO
ACKOPOUHOBOM KHCIIOTHI B pabora giiﬁf:ﬂfe Uo) CC?/IE’EéI\fL?
(hapmarieBTHYECKOM «MOODLEs» o
fpenapare. ccblke:http://lms.nosu.ru/

24 OKHCIIUTENbHO- Jlexuns; Jlexuus-Oecena, Pewienne  CUTYyalMOHHBIX
BOCCTAHOBUTEIBHOE Jlabopatoproe JleKusi-quanor 3a71a4;

TUTPOBAHHE. HccneoBarebeKast Caiir JIMCTAHIIMOHHOI'O

[epMaHraHATOMETPHS. naGopaTopHas Eiﬁf:;é (10) i?;;i;z

IIpuroroBnenne " abora

CTI:;H,Z[apTI/ISaLII/IH p «MOODLE» o
ccpuike: http://lms.nosu.ru/

tutpanTta. OmnpeneneHue

MacChl IepoKCcHIa

BOJIOPOJIa B PacTBOPE.

25 JuxpomaTomeTprueckoe Jlexups; Jlexuus-0Oecena, Pewienre  cUTyalMOHHBIX
turpoBanue. OnpenencHue Jlabopatoproe JleKIus-auanor 3ajay;
cynbdara xenesa (II) (c Uccnenosarenbckas | CaHT  HMCTaHIMOHHOIO
MaTeMaTHIECKOI naboparopHas obyserms (JO) COI'Y na
00paboTKON  pe3yIbTaToB pabota TLIOMA/IKe CHCTCMEI

«MOODLE» o
AHAIH3A). Pemerne ccpuike:http://lms.nosu.ru/
pacyUeTHBIX 3aJ1a4.

26 Nomomerpus. Jlexupms; Jlexuus-6ecena, Pemenne CHTYaLMOHHBIX
IIpurorosiexue u | Jlaboparoproe JIeKIUsI-THaior 3ajay;

CTaHIaPTH3AIUSA HccnenoBatenpckas | C3HT  JIMCTAHIMOHHOIO

pactBopa  THOCY/Ib(daTa naboparopHas obyuenns (J0) COI'Y na

HaTpHS. OnpenencHue pabota TUIOTLA/IKe CHCTCMBI
. «MOODLE» o

OKHCIUTETNCH, ceplIke: http://lms.nosu.ru/

Onpenenenne Cu®’.

Pemenue pacyeTHBIX

3a1a4.

27 Hutpuromerpuueckoe Jlexuus; Jlexmus-Oecena, Perienne  CUTYyalMOHHBIX
TutpoBanue. Onpezenerue | J1200paroproe Jlekuys-auanor 3ajad;

MacCOBOM J0JIM HOBOKaMHa HUccnenoBatenbckas | CAdT  MCTAaHIHOHHOTO

B npenapare (c nabopartopHas gig‘;f:;;ﬂe (1O) CCCI)/II; TS; 1\:‘;

MaTeMaTH4YeCKOn abora

00paboTKOll  pe3ynbTaToB b «MOODLE» 1o
cebuike:http://Ims.nosu.ru/

aHam3a).

28 Bbpomo- n | Jexuus; Jlexums-6ecena, PelieHue CUTYalMOHHBIX

JlaGoparopHoe 3a1ay;

OpomMaToMeTpHiecKoe

Jlexkusa-guanor
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TUTPOBAHUE.
Omnpenenernue MacCOBOM
JIOJIM  CTpenToluia B
rpemnapare.

HccnenoBarennckas
nmabopaTopHas
pabora

Caiirt JIMCTaHIOHHOTO
o0yuenus (J10) COI'Y Ha
TUTOIIAKE CHCTEMBI
«MOODLE» o
cepike:http://lms.nosu.ru/

29 OcanurensHOE Jlexuus; Jlexmus-Oecena, Perienne  CUTYyalMOHHBIX
THTPOBAHUE. Jlabopatoproe Jlexnusa-nuanor 3aj1ay;

ApreHToMeTpus. UccnenoBarenbckas | CAHT  JIMCTAaHIMOHHOTO

[IpuroroBieHue I/I naboparopHas gig';f:ﬂl/ze (110) CC?AETS;J;

CTaHIapTH3AIUS aboTa

pacn}joga ’ HHUTpAaTa b «MOODLE» 1o
cebutke:http://Ims.nosu.ru/

cepebpa. Ompenenenne

OpomMHuIIa ¥ MOaUIa KaTus

B pacTBOpe (c

MaTeMaTHIeCKON

00paboTKO# pe3ynbTaTOB

aHaim3a).

30 Kommnnekconometpus. Jlexuust; Jlexuus-6ecena, Pemenne CcHTyalMOHHBIX
ITpuroroBieHue u | Jlabopatoproe JlekIusi-1uanor 3azad;

CTaHIAPTU3AIMUS UccnenoBarensckas | CAHT  MCTAaHIMOHHOTO
TUTpaHTa D/TA. nmaboparopHas obyqerns (0) COI'Y Ha
Onpenenenne  cynbdata pabora TLTOTIAKE CHCTCMbI
LHHKA B PACTBOPE. «MOODLE» 1o

ceplike:http://lms.nosu.ru/

31 OmpenencHue obmeit | Jlexuns; Jlexuus-6ecena, Pemenune cHUTyallMOHHBIX
JKECTKOCTH Bojbl. YUPC: | Jlaboparoproe JleKIus-auanor 3azay;

Ananns MHHEPAJIbHOM Hccnenopatensckas | CafiT  MMCTAaHIMOHHOTO
BOJIBL. n1abopaTopHast obyuenus (O) COI'Y Ha
I1oIIaakKe CHCTEMbI

paora «MgIO?)LE» o

cepuike:http://lms.nosu.ru/

32 OnTtuueckue METOBI | Jlexuus; Jlexuus-6ecena, Penienne  cUTyanmoHHBIX
aHaJu3a. Jlaboparoptoe Jlexuus-nuanor 3aj1ad4,
PedpakTomeTpus. Uccnenosarenbckas | CalT  IHMCTaHIMOHHOTO
OrnpeesieHne CoepKaHus nabopartopHasi obyuenns (JI0) COI'Y Ha
BCILIECTB (xopuna pabota TLIOTA/IKe CHCTCMbI
KaJIBIUs, XJIOpUIa HATPHS, «MOODLE» 1o

ccpuike:http://lms.nosu.ru/
OpomMuzma  HaTpus) B
pactBope METOJIOM
pedpakTOMETPHH.

33 Onrtuueckne MeTobI | Jlexius; Jlexuus-Oecena, Pewienne  CUTYyalMOHHBIX
aHAJIHU3a. Jlabopatoproe Jlexuus-nuanor 3aj1ay,
DOTOKOJIOPUMETPUIECKO UccnenoBatenbckas | CAHT  JIMCTaHIMOHHOTO
e onpeneneuune meau (1I) naGoparopHas Egz‘éf:;é (110) i?;;i;z
B pacTBOpE. pabora «MOODLE» o

ceplike:http://lms.nosu.ru/

34 Onrtuueckue MeTOoAbI | Hexuus; Jlexmus-Oecena, Perienne  CUTYyalMOHHBIX
aHaJu3a. Jlaboparoproe JIeK1usi-Tuaior 3a1ad;
CnektpodoTromeTpudeck UccnenoBarenbckas | CAHT  JIMCTAaHIMOHHOTO
oe omnpejeieHue naboparopHas gig‘;f:;{”e (A10) CCCI)/II; TS; 1;,81

MaHoKoOaaMuHa aboTta
?BHTaMHHa B.) B p «MOODLE» o
cebuike:http://Ims.nosu.ru/
aMITyJlax Wil B CYXOM
mpermapare.
35 XpomaTorpaduyeckue Jlexuust; Jlexuus-6ecena, Penienne CUTyalnMoHHBIX
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METO/BI aHanu3a. | Jlaboparopuoe Jlexuus-nuanor 3aza4,
Xpomaromacc- Uccnenoparenbckas | Cair JUCTAHIIMOHHOTO
CHEKTpoMeTpus.  AHanu3 nabopaTtopHas o6yuenns (JIO) COI'Y na
«MOODLE» o

METOIOM raso-

. ccpuike: http://lms.nosu.ru/
JKAKOCTHOU
Xpomarorpaguu.

36 DNEeKTPOXUMUYECKUE Jlekuwus; 2 4 Jlekmus-6ecena, Pemenne cuTyalMOHHBIX
METOIBI aHasu3a. | Jlaboparoptoe Jlexuus-nuanor 3ajay;
[MoreniomeTpwus: UccnenoBatenbckas | CAHT  JIMCTaHIMOHHOTO
usmepenne pH pasau4HbIx naboparopHas obyqerns (A0) COI'Y Ha

TUI0IIaAKe CHUCTEMBI
aCTBOPOB. abora
pHOTerI/IOMeT HYeCcKoe b «MOODLE> 1o
1 P o ccpuike:http://lms.nosu.ru/
TUTPOBAHHE YKCYCHOM
KHUCJIOTEL

7. YueGHO-MeTOAMYECKOE 00ecTiedeHHe CaMOCTOSITeTbHOI PadoThI
CamocrosiTensHast pabota OOy4alOUIMXCS SBISETCS OJHUM M3 BHJAOB YUYCOHBIX 3aHSATHIL.

CamocTtosTenpHas paboTa IPOBOJUTCS C IEIBIO:

— CHUCTEMaTH3allMH U 3aKPEIUICHHS MOJTyUYeHHBIX TEOPETUICCKUX 3HAHUN U NPAKTUYECKUX YMEHHN
00yyJaromuxcs CTyIeHTOB;

— yrayOieHus U pacliupeHus TEOPETUUECKUX 3HAHUM;

— (opMHUpOBaHUS YMEHHI UCIIOJIb30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO IOKYMEHTAIIHIO
U CIICIUAIIBHYIO JIUTEPATYPY;

- (dopMHpOBaHHS  CaMOCTOSITEIIBHOCTH  MBIIIICHUS, CIIOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPIIIEHCTBOBAHUIO ¥ CAMOPEaTU3alliu;

— pa3BUTHS UCCIICIOBATEILCKAX YMEHUH.

CamocTtosiTenbHass paboTa OOYYAIOIIUXCS OCYIIECTBISICTCS Ha MPOTSHKEHUM W3YYCHHS BCed
JTUCITUIUTAHBI B COOTBETCTBUY C YTBEPXKICHHOW B yIeOHOM IIIAHE TPYJOSMKOCTBIO U COCTOUT H3:

- paboTHl CTYJCHTOB C JICKIMOHHBIMH MaTepuajaMH, TIIOMCKAa W aHaiu3a JUTepaTypel W
AJICKTPOHHBIX HCTOYHUKOB WH(POPMAITUH TI0 33JJaHHOU TEME;

- BBITIOJTHEHUS 3aJaHHUN JUTSI CaMOCTOsATENbHOM padotel B DUOC COT'Y;

- U3yYEHUs TEOPETUYCCKOTO W CTATUCTHUECKOTO MaTepHuasia JiUIs MOJATOTOBKH K CEMHHAPCKUM
3aHATHSIM;

- IOJITOTOBKH K AK3aMEHY.

CamocrosiTenbHas paboTa CTYJIEHTOB IMPOBOJUTCA B BUAEC MUCHbMEHHBIX JOMAIIHMX 3aJaHui (B
TOM YHCJIC, Pa3HOYPOBHEBBIX 3a/IaHHi), MOJATOTOBKHM KOHCIIEKTOB IO Te€MaM NPAKTHYECKUX 3aHSATHH.
CryneHThl MUCHbMEHHO BBITIOJHAIOT 33JIlaHUs I CAMOCTOSITEIbBHOM pabOThI, MOJIb3YsICh TEOPETUUECKUM
MarepuasioM (JIGKIIMH, ydeOHas JuTepaTypa W HMHTEPHET-PECYpPChl IO JaHHOW TeMe), IOCJEe 4Yero
MIPOBOJIUTCS 0OCYKIEHUE JaHHOM TeMBbI MOJI PYKOBOJACTBOM IMpEIogaBaTesl.

Bompocel, BBIHOCHMBIE Ha CaMOCTOSATEIbHOE H3yYeHHE, a Takke YyudeOHas JMTepaTypa |
METOJIMYECKHI MaTepuall MO OPraHU3aIui CaMOCTOSTEILHOW pa0OThI CTYJCHTOB OTPaKEHBI B YUeOHO-
METOJMYECKOM KapTe IUCHUUIUIMHBI «AHamutudeckas xumus» (Tabm. 5.1.), a Taxke Ha caiTe
muctannuoHHoro ooydenus COI'Y mnomanka cuctemsl «MOODLE» mo cepuike: http://Ims.nosu.ru/.

[To xaxmoi M3 TeM JUIsl CaMOCTOSITEIBLHOTO HM3YyYEHHMs, NMPUBEICHHBIX B pabouell mporpamme,
CTYJEHTaM CJIEIyeT CHadajJia TMpPOYUTATh PEKOMEHIOBAHHYIO JIUTEPATypy U MPU HEOOXOTUMOCTH
COCTAaBUTH KPAaTKHI KOHCIIEKT OCHOBHBIX TOJIOKEHHM, TEPMUHOB, CBEJICHUN, TPEOYIOINUX 3alIOMUHAHMS U
SIBJISIFOIIIMXCSI OCHOBOITOJIATaIOIMMHU B TOH TEME.
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I[Ipy moaroTroBke 3aJaHUNl MO  CAMOCTOATENIbHOW  paboTe  CTylIeHTaM  HeoO0XOAMMO
OPUEHTHUPOBATHCS HAa KOHCIIEKTHI JICKIMM, PEKOMEHIyEMYIO JIUTEPaTypy.
Jns pacuimpenus 3HaHUIM 10 TUCHUIUIMHE PEKOMEHyeTCs UCIOIb30BaTh IHTepHEeT-pecypehl:
MPOBOAWTh TIOMCK B pA3IUYHBIX CHCTEMax, TAaKUX Kak OOMIMEe TIOUCKOBBIC CHCTEMBI:
www.yandex.ru, www.google.ru, a TakXe CIelUabHbIE MOMCKOBBIE CHUCTEMbl: WWWw.chem.msu.su,

www.chemnavigator.hotbox.ru.

33)13HI/I$[ JUIS1 CAMOCTOATEIbHOM paﬁoTLI CTYACHTOB
o JTMCIHMIIJIMHE «AHAJIUTHYECKAS] XUMMSI»

CamocrosrenbHass paboTa CTYyAEHTOB, HPEAYCMOTpEHHass Yy4eOHBbIM IUIAaHOM, JIOJDKHA
COOTBETCTBOBAaTh 0Oosiee TIIyOOKOMY YCBOGHHIO M3y4aeMoro Kypca, (OpMHUpOBaTh HaBBIKH
UCCIIEI0BATEIbCKONW paboThl U OPUEHTUPOBATH CTY/IEHTOB Ha YMEHUE MIPUMEHATh TEOPETHUECKUE 3HAHUS
Ha MpaKTHKe.

3amaHus A CaMOCTOATENBHOM PabOThl COCTABIISIOTCS IO pa3zielaM M TeMaM, 10 KOTOPBIM He
OPEIyCMOTPEHBl  ayIUTOpHblE  3aHATUS, JHMO0 TpeOyercss  JOMOJHHUTEIBHO NpopaboTath U
POaHAJIM3UPOBATh PACCMATPUBAEMBbI MPeToaBaTesieM MaTepruai B 00beMe 3aIIaHPOBAHHBIX YacOoB.

3agaHus 0 CaMOCTOSATENILHON padoTe MO AUCIUIIIMHE MOTYT OBbITh CIIEIYIONNX BUIOB!

® KOHCIEKTHPOBAHHUE NIEPBOMCTOUYHUKOB M JPYTroi yueOHOH IuTeparypsl;

e mpopaboTka yueOHOro marepuaia (1Mo KOHCIIEKTaM JIGKIMH yueOHOM M HaydHOU JIuTeparype) u
MOJIrOTOBKA JTOKJIAJOB HAa CEMHMHApax M MPAKTUYECKUX 3aHATHUSIX, K Y4acTHIO B TEMaTHYECKUX
JTUCKYCCHSIX U JIEJIOBBIX UIPaX;

®  BBINOJIHEHHE KOHTPOJBHBIX padoT, TBOPUECKUX (TIPOECKTHBIX) 3aJaHHIA;

® pelIeHHE 33/1a4, BHIIIOJTHEHNE XUMUUECKHUX YIPaKHEHUH;

e paboTa c TeCTaMU ¥ BOIPOCAMU JJIsi CAMOIIPOBEPKHU;

® MOJENVMPOBAHHUE W/WIIM aHAJTN3 KOHKPETHBIX MPOOJIEMHBIX CUTYalNi;

® aHaAIU3 CTAaTUCTUYECKMX M (aKTHMUECKUX MAaTepHUaoB, COCTABJICHHE BBIBOJOB HAa OCHOBE
IIPOBEJEHHOIO aHAIN3a U T.1.

Pe3ynpTaThl caMOCTOSATENEHONW pabOThl KOHTPOJIMPYIOTCS MPENoAaBaTesieM U YUYHUTBHIBAIOTCS MPU
aTTecTalluul CcTyjAeHTa (9k3aMmeH). [lpm STOM mNpOBOIATCA: TECTUPOBAHUE, SKCIPECC-ONPOC Ha
CEMMHAPCKHX M MPAKTUYECKHUX 3aHATHUAX, 3aCIyIIMBAHUE I0KIAI0B, IPOBEpKa MUCbMEHHBIX padoT U T.1.

CamocrosrenbHass paboTa CTYJIEHTOB BKIJIIOYAET BBHIMOJIHEHHE JOMAIIHUX 3aJaHUA K KaXIOMY
71a00paTOPHOMY U IPAKTUUYECKOMY 3aHATHIO. 3a/1aHUs COAEPHKAT YCTHYIO MOATOTOBKY IO TEOPETHYECKUM
BOIIPOCAM, BBITIOJTHEHNE XUMHUECKUX YIPAXKHEHH, PEIICHUE 3a/1a4 110 00Ie HHEOPraHMYECKOW XUMUU.

JUIs TOATOTOBKM K 3aHSATHSIM CTYJICHTBHI IOJIB3YIOTCSl Y4eOHMKaMH W y4eOHBIMH TOCOOHUSIMH,
YKa3aHHbBIMH B CIIHCKE PEKOMEHJOBAHHON JMTEpaTypbl, a TakKe WHTEpHET-UCTOYHMKamMu. Bce
METOJMYECKHE MaTepualibl MPEACTaBIEHbl B cHcTeMe AucTaHUuMoHHOro odbyuenus COI'Y (Caiit 1O
COTI'Y na mnomanke cucreMbl «KMOODLE» mo cceuike: http:/lms.nosu.ru/).

Pacripenenenne camoctosiTenbHOM paboThl cryaenta (CPC)mno Bugam u cemecTpam:

/Ne | HammenoBanwne Buma CPC* Oo6vem | Cemectp | Crioco6  oprammsammu  /  JOCTYI K
B AU METOIMYECKUM MaTepHaliaM
1 [Ipenmer, 3372491 u MeTonsl | 4 3 PaGota ¢ KoHCIEKTOM Jekiui. UreHue u
AQHAIMTUYECKON XUMHUH. H3y4yeHHue yaeOHOH JIUTEPATYPBI —
[IpaBuma  paboTel W  TEXHHKaA y4eOHMKOB, CIpaBOYHWKOB. Pabora ¢
0e30macHOCTH B XUMHUYECKHUX HHTEPHET pecypcaMu.
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n1200paToOpusX.

2 AHaTUTHYECKHUE PEaKIMU KaTHOHOB [Mnomanka cucremsr «MOODLE» 1o
MepBOH aHATUTHYECKON TPYNIBI MO cebuike:http://Ims.nosu.ru/.
KHCJIOTHO-OCHOBHOM KJacCU(HUKAIUU

3 AHanuTHYECKUE pPEaKUUH KAaTHOHOB M3yuuts TeopeTHueckuii Marepuai mo Teme
NMEepBOM AHAIUTUYECKOW TPYMIbI 1O 3aHATHUSA.

KHCJIOTHO-OCHOBHOM KJaccu(UKaIuu OTBeTHTHh Ha BOMNPOCHI [UII CAMOKOHTPOJIS B
METOJAMYECKUX PEKOMEHIALUSX.
3amonHUTE pabouyr TeTpajb IO TeMe
3aHATHUSA

4 OCHOBHEIE MTOJIOKEHUS TEeOpuun ITnomanka cucremel «MOODLE» 1o
pacTBOpoB 3JIEKTPOJIUTOB. ccpitke: http://Ims.nosu.ru/

AHaIUTHYECKUE PEaKIMd KaTHOHOB
TPEThEN aHAJTUTUYECKOW TPYIIHI.

5 AHanu3 cMmecu KaTHOHOB IIEpBOH, N3yuuTh TEOpETHYECKUI MaTepuan 10 TeMe
BTOPOA U TPEThEH aHATIUTHYECKOU 3aHSTHSL.

TPy OTBeTUTHh Ha BOMIPOCH! JUII CAMOKOHTPOIIS B
METOJNYECKUX PEKOMEHAIUIX.
3amonHuTe pabodyro TeTpagb 1O TeMe
3aHATHUS

6 AHaTUTHYECKUE pEaKIMy ¥ aHalu3 Pabora ¢ koHcmekToM neknmi. Utenwme u
cMecH KaTHOHOB 4eTBepTOn H3y4eHue yueOHOU JTUTEPATYPHI —
AQHATMUTUYECKON TPYHIBI IO KUCIOTHO- y4eOHUKOB,  CIpaBOYHHKOB. Pabora ¢
OCHOBHOW KJIacCU(UKAIMN. AHaIHN3 MHTEPHET pECypCcaMu.
cMecH KaTHOHOB YeTBEepTON [Mnomanka cuctemsr «MOODLE»  mo
AHAIMTUYECKOMN TPYyMNIIbl cchiike: http://Ims.nosu.ru/

7 AHanuTHYEeCKUE pEaKUUH KAaTHOHOB Pabora ¢ koHcmekToMm Jseknmil. UTeHHE H
IATOM aHAJUTHYECKOW TpyHIbl IO HU3y4CHHE yaeOHOI JIATEPATypPhI —
KHCJIOTHO-OCHOBHOM KjlacCU(UKAIUU y4eOHMKOB,  CIpaBOYHUKOB. Pabora ¢

WHTEPHET PeCypCcaMHu.
mrom@agka cucreMsl «MOODLE» 1o
ceblike:http://Ims.nosu.ru/

8 AHanuTUYECKHUE pPEaKIUh KAaTHOHOB Pabora ¢ koHcmekToM nekiuil. YrteHue u
MIECTON aHATUTUYECKOH TPYIIHBI 0 M3yYeHUe yaeOHOH JTUTEPaTyphl -
KHCJIOTHO-OCHOBHOU KJIaCCH(pUKAIIUH y4eOHMKOB, CIpaBOYHWUKOB. Pabora ¢

MHTEPHET pECypCcaMHu.

9 AHanmu3 cMecH KaTHOHOB YETBEPTOM, Pabora ¢ koHcmekToMm Jekimil. YTeHuHe u
OATOH M IIECTOH  aHaJUTHYECKUX H3y4yeHHUe yaeOHOH JIUTEPATYPBI —
TPy M0  KHCJIOTHO-OCHOBHOI Y4eOHMKOB, CIpaBOYHWKOB. Pabora ¢
KJ1acCHU(UKAIIU MHTEPHET PECYpPCaMHU.

10 AHanu3 cMecHu KaTMOHOB BCEX LIECTH Pabota ¢ xoHcnekToMm Inekuuid. UTeHue u

AQHAJTUTUYECKUX TPYNIl 110 KUCIOTHO-
OCHOBHOM Kiaccudukanuu

u3ydeHne  y4eOHOH  JjmTepaTtypsl  —
y4eOHMKOB, CIpaBOYHWKOB. Pabora ¢
UHTEPHET PECypCamHy.

paboTa ¢ 3JeKTPOHHBIMU 00pa30BaTEIbHBIMU

pecypcamu, pa3MemeHHBIMHU Ha
o0Opa3oBaTelbHOM IMOpTaNie YHUBEPCHUTETA
CHUCTEMBI «MOODLE» 1o

cebuike:http://lms.nosu.ru/

11

KauecTBeHHBI  aHanmM3  aHUOHOB.
AHanuTH4eckue peakldd aHHWOHOB
MEpBOIl aHATUTUYECKOUW TPYNNbl IO
Kjaccu(uKauuy, OCHOBAaHHOH Ha

Pabora ¢ xoHcnekToM Ieknuid. UrteHue u
u3yueHne  y4eOHOHW  nuTepatypel  —
y4eOHMKOB, CIpaBOYHWKOB. Pabora ¢
MHTEPHET pecypcaMH.
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o0pa3oBaHUU MaJiopacTBOPHUMBIX
coselt Oapus u cepedpa

12 AHaTUTHYECKUE pEaKkInh aHHOHOB Pabora ¢ kxoHcmexkroM Jekimi. UreHue u
BTOpPOH U TpeThel aHAJUTUUYECKHUX H3y4yeHHue y4eOHOH JUTEPATYPHI —
TPYyIIII o KJIaCCH(PUKAIIHH, y4eOHMKOB, CIpaBOYHWUKOB. Pabora ¢
OCHOBaHHOU Ha o0pa3zoBaHUU WHTEPHET pecypcamu;

MaJIOpacTBOPUMBIX coyiel Oapus u pabota ¢ 3JMeKTPOHHBIMU 00pa3oBaTEIbHBIMU
cepebpa. AHaITUTHYECKHE pEaKIuu pecypcamu, pa3MenIeHHbIMA Ha
HEKOTOPBIX OPTraHWYECKUX aHUOHOB: o0pa3oBaTeIbHOM TOpTaje Y HUBEPCUTETA
TapTpar-; IATPaT-; OcH30aT-;

CaJINIIIAT- HOHOB

13 KauecTBeHHEBIH aHaiau3 cMecHu PaGora ¢ koHcmexkroM Jekuuii. UteHue u
aHHWOHOB TIepBOM, BTOPOH, TpeTbeH H3y4yeHHUe yaeOHOH JIUTEPATYPBI —
AHATUTUYECKUX TPYIIII Y4eOHMKOB,  CIpaBOYHUKOB. Pabora ¢

HMHTEPHET pecypcamu.
mwromaaka cucreMel  «MOODLE»  mo
cebuike:http://Ims.nosu.ru/

14 TonkocinoiiHas  xpomarorpadust Pabota ¢ xoHcmekToMm Inekuuid. UTeHue u
SKCTPaKLHUS B  KauyeCTBECHHOM H3y4yeHHue y4eOHOU JUTEPATYPHI —
aHanu3e. AHaIN3 CMECH KaTHOHOB y4eOHHKOB,  CIIpaBOYHHMKOB. Pabora ¢
BCEX 6-TH aHATUTUYECKUX TPYIIIL. WHTEPHET peCypCcamu.

miomaaka cucreMel «MOODLE» 1o
cebuike:http://lms.nosu.ru/

15 Ananus cmecell KAaTHOHOB U aHHOHOB. Pabora ¢ koHCIekTOM nekiui. Yrenwe u
KauecTBeHHBI XMMUYECKMH aHaIM3 HU3y4EHUE yaeOHOI JIATEPaTypsl —
BeIIeCTBa. KauecTBenHslit y4eOHMKOB, CIpaBOYHWUKOB. Pabora ¢
XIMHYECKUN aHamn3 TBEepAO(ha3HOTO WHTEPHET PeCypCcaMHu.

BeIIeCTBa. mromaaka cucreMel  «MOODLE»  mo
ccpiike: http://Ims.nosu.ru/

16 Knaccuduxarms METOI0B PaGora ¢ koHcmexkrtoM Jekuuii. UrteHume u
KOJIMYECTBEHHOTO aHaIn3a. M3yYeHue yaeOHOH JTUTEPaTypPhI -
TpeboBanusi, mpegbsABIseMble K y4eOHUKOB,  CIpPaBOYHUKOB. Pabora ¢
peakuusim B KOJIMYE€CTBEHHOM HMHTEPHET pecypcamu.
aHanmse. Ponp u 3HaYCHHE mwromanka cucreMel  «MOODLE»  mo
KOJTMIECTBEHHOTO aHanm3a B ccpitke: http://Ims.nosu.ru/
¢dapmanuu.

17 I'paBumMeTpuueckuit aHaJIN3. Pabora ¢ koHcmekToM neknmid. Utenwe u
AHanuTUYECKHE BECHI. H3y4eHHue yaeOHOH JIUTEPATYPBI —
Pacuer MaccChl HABECKH y4eOHMKOB, CIpaBOYHWUKOB. Pabora ¢
aHanm3upyeMmoil mpoObl u o0beMma WHTEPHET pecypcamu. CocraBneHue
MacChl OCaIUTEIIA. KOHCITIEKTA.

@unpTpOBaHUE, MPOMBIBaHHUE, ITnomanka cucremer «MOODLE» 1o
MoJTydeHue TPaBUMETPHUYECKON ccpiIke: http://Ims.nosu.ru/
(hOpMBI, pacyeT pe3yabTaTOB aHAIN3A.

18 Cratuctudeckas o0paboTka Pabora ¢ koHcmekrom nekiwmii. YreHue wu
pe3yIbTaToOB KOJIMYE€CTBEHHOT'O M3y4YeHHUE yueOHOU JTUTEPATYPHI —
aHajmn3a. Kiraccuduxarms y4eOHMKOB, CIpaBOYHWKOB. Pabora ¢
TorpenTHocTel (OMmMO0K) aHam3a. WHTEPHET peCypcamu.

mwiomaaka cucreMsl «MOODLE» 1o
cchiike: http://Ims.nosu.ru/

19 KonuuecTBeHHbIN aHANIHS. Pabora ¢ xoHcmekToMm neknmid. YTeHHWE H

TpeboBanmus, NpEeAbIBIIEMBIE K

H3y4eHHUe yaeOHOH JIUTEPATYPBI —
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peaxkusaM B KOJUYECTBEHHOM aHaJIN3eE.
MepHass Tmocyda, HWCIoiIb3yemas B
TUTPUMETPUYECKOM aHAIIN3E.

y4eOHUKOB,  CIpaBOYHHKOB. Pabora ¢
WHTEPHET pecypcamu. CocraBnenue
KOHCIICKTA.

IImomanka cucremsl «MOODLE» 1o
cebuike:http://lms.nosu.ru/

20 TurpuMeTpryeCcKre METOIbI AHATIN3A. Pabora ¢ xoHcmekToM nekumid. YTeHHe u
[Ipurorosnenue TUTPOBAHHOTO M3y4eHue yueOHOI JUTEPATYPHI -
pacTBopa 1O  TOYHOH  HaBecke y4eOHMKOB, CIIpaBOYHWUKOB. Pabora ¢
CTaHIapPTHOTO BEIECTBA. WHTEPHET pecypcamu. CocraBnenue

KOHCIIEKTA.
ITmomanka cucremsl «MOODLE» 1o
cebuike:http://lms.nosu.ru/

21 Crroco0b1 MPUTOTOBJICHUS Pabora ¢ koHcmekToM neknmi. Utenme u
TUTPOBAHHBIX pacTBOpOB, HX M3y4YeHHUE yueOHOU JTUTEPATYPHI -
CTaHJapTU3aIMs. y4eOHHMKOB,  CIpaBOYHHKOB. PaGota ¢

WHTEPHET pecypcammu. CocraBnenue
KOHCIIEKTA.

IImomanka cucremsl «MOODLE» 1o
cceuike: http://lms.nosu.ru/

22 Pacuer THTpA, MOJISIPHOM Pabora c xoHcmekToM nekumid. YTeHHEe H
KOHIICHTPAIIHH i MOJISIPHOH M3y4deHNE yaeOHOM JTUTEPATYPHI -
KOHLICHTpAIlMK KBUBAJICHTA BEIIECTBA y4eOHMKOB, CIpaBOYHWUKOB. Pabora ¢

WHTEPHET pecypcamu. Cocrasiienne
KOHCIIEKTA.

ITmomanka cucremsl «MOODLE» 1o
cebuike:http://lms.nosu.ru/

23 Knaccuduxarms METOIOB PaGora ¢ koHcmexktoM Jekuuii. UteHue u
TUTPUMETPUUYCCKOTO aHATN3a, BUIBI M3y4YeHHUE yueOHOI JTUTEPATYPHI -
TUTPOBAHUS, METOJABl YCTAHOBJICHUS y4eOHMKOB,  CIpaBOYHUKOB. Pabora ¢
KOHEYHOW TOYKH THUTPOBAHUS. WHTEPHET pecypcamu. CocraBieHnue
Tutrpumerpuueckuit aHalu3. KOHCTIEKTA.

TpeboBaHnwus, NPENBABIIIEMBIE K ITnomanka cucremel «MOODLE» 1o
peakuusM B TUTPUMETPUUECKOM ceblike:http://Ims.nosu.ru/
aHajm3e.

24 Kiraccuduxarus pPEIOKC-METOIOB, Pabora ¢ koHCIEKTOM nekiuii. Yrenne u
yciaoBus npoBeAeHust OB TutpoBaHus H3y4yeHHue y4eOHOU JTUTEPATYPHI -
Kpusslie OKHCJIUTEIIBHO- y4eOHMKOB, CIpaBOYHWUKOB. Pabora ¢
BOCCTAaHOBUTEIIBHOTO TUTPOBAHMUS WHTEPHET pecypcamu. CocraBnenue
[TepmanranaroMmeTpuaeckoe KOHCIIEKTA.

TUTPOBAHUE IImomanka cucremel «MOODLE» 1o
WNnaukaropHbie OILINOKH ccpiIke: http://Ims.nosu.ru/
OKHUCJIUTEIbHO-BOCCTAaHOBUTEILHOIO

TUTPOBAHUS

25 Bunet OB TuTpoBaHus, WHAUKATOPHI Pabora ¢ koHcmekToMm nekuuil. Yrenue u
OKHCJIUTEIIbHO-BOCCTAaHOBUTEILHOI'O H3y4YeHHe yueOHOU JTUTEPATYPHI -
THTpOBaHUA. J[UXpomMaToMeTpHUIecKOe y4eOHHKOB,  CIIpaBOYHHWKOB. Pabora ¢
TUTPOBAHUE WHTEPHET pecypcamu. CocraBnenue

KOHCIICKTA.
IImomanka cucremsr «MOODLE» 1o
ccpuike:http://Ims.nosu.ru/

26 HNonomerpuueckoe THUTPOBAHHE. Pabota ¢ koHCmekToM Jeknmid. Utenwme u
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[IpuroToBneHne © CcTaHAAPTU3ALUS
TUTPAHTA.
OrmnpeneneHue OKMCIUTENEH.

M3yYeHUE y4eOHOU JUTEPaTypPhI -
y4eOHMKOB, CIpaBOYHWKOB. Pabora ¢
WHTEPHET pecypcamu. CocraBnenue
KOHCIICKTA.

IImomanka cucremel «MOODLE» 1o
cchlIke: http://lms.nosu.ru/

27 Hutpuromerpuueckoe THUTpOBaHHUE. Pabora ¢ xoHcnekToMm Iekiuid. UrteHue u
LlepumeTpruueckoe TUTPOBAHHUE. M3y4eHue yaeOHOH JTUTEPaTypPhl -
y4eOHMKOB, CIpaBOYHWKOB. Pabora ¢
WHTEpHET pecypcamu. CocraBnenue
KOHCIIEKTA.
[Mnomanka cuctemsr «MOODLE»  mo
cebuike:http://lms.nosu.ru/

28 BpomaTomerpuieckoe TUTpOBaHHE. Pabora ¢ koHcmekToMm Jekimid. YTeHHEe u
H3y4YeHHe yueOHOU JIUTEPaTypPhl -
y4eOHHKOB,  CIIpaBOYHWKOB. Pabora ¢
WHTEpHET pecypcamu. CocraBnenue
KOHCIIEKTA.

IImomanka cucremsl «MOODLE» 1o
ccpuike:http://Ims.nosu.ru/

29 Nunukaropsl MeToAa OCaaUTEIBHOTO Pabora ¢ kxoHcmexkroM Jekimi. UreHue u
TUTPOBAHMUSL. M3y4eHUe y4aeOHOH JUTEPaTypPhI -
Knaccuduxarnms METOJIOB y4eOHMKOB, CIpaBOYHWUKOB. Pabora ¢
OCQIUTENHFHOTO TUTPOBAHUSL. WHTEPHET pecypcamu. CocraBnenue
OcaguTenbHOE TUTPOBAHUE, CYITHOCTD KOHCIIEKTA.

Metona. TpeOoBaHMs, MpeaBIBIIEMbIE IImomanka cucremel «MOODLE» 1o
K peakIusM B METOJIE. cchlIKe: http://Ims.nosu.ru/

30 Bunnr KOMIUIEKCOHOMETPUYECKOTO Pabora ¢ koHcmekToMm nekuuil. Yrenue u
TUTPOBAHMUSL. Kpussie M3ydeHue y4aeOHOH JUTEPaTypPhI -
KOMITJIEKCOHOMETPHUICCKOTO y4eOHMKOB,  CIIpaBOYHWKOB. Pabora ¢
TUTPOBAHMUSIL. WHTEPHET pecypcamu. CocraBneHue
KomruiekconoHsl, WHIMKATOPHI KOHCIICKTA.

KOMITJIEKCOHOMETPHH. [Mnomanka cucremsr «MOODLE» 1o
ccpuike:http://Ims.nosu.ru/

31 Knaccudukaruss WHCTPYMEHTAIBHBIX Pabora ¢ koHcmekToMm Jseknmii. UTeHHE H
METOJIOB aHanusa. Oo6uacth M3y4eHue y4aeOHOH JTUTEPaTypPhl -
OTIpeAeAEMBIX COJIEPKAHHA. y4eOHUKOB,  CIIPaBOYHHKOB. Pabora ¢
XapakTepUCTUKH YyBCTBUTEIBHOCTH U WHTEPHET pecypcamu. CocraBneHue
MOTPEITHOCTH  OTACNBHBIX METO/I0B KOHCIIEKTA.
aHammza (mpumepsl). CpaBHEHHE C [Mnomanka cucremsl «MOODLE» 1o
KJIACCHYECKUMU XUMHYCCKUMHU ccbuike: http://lms.nosu.ru/

METOJaMH aHan3a.

32 Onrudeckne METObI aHaIu3a. Pabora ¢ xoHcmekToMm nekmmid. UTeHHE H
Knaccudukarus onTHYECKUX METOJI0B M3y4YeHHUE yueOHOU JTUTEPATYPHI -
aHanm3a. OnpenencHue CoAep:KaHUA y4eOHHMKOB,  CIpaBOYHMKOB. PaGota ¢
BEHIECTB B  pacTBOpe  METOAOM WHTEPHET pecypcammu. CocraBnenue
pedpakTomMeTpuH. KOHCTIEKTA.

IImomanka cucremsl «MOODLE» 1o
cchiike: http://Ims.nosu.ru/

33 KonndecTBeHHBI ~ (POTOMETPHUCCKHIA Pabora ¢ koHcmekToM neknmid. Utenwe u

aHaJIn3. DOoTOMETPUYECKOE

H3y4YeHHUE yaeOHOH JIUTEPATYPBL —
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OMIPECACIICHUEC 3JICMCHTOB B paCTBOPC. yLIG6HI/IKOB, CIIPAaBOYHUKOB. Pabora C

OcHoBHOM 3aKOH WHTEPHET pecypcamu. Cocrasienue

ceeronornouieansbyrepa-Jlambepra- KOHCIIEKTA.

Bepa. IImomanka cucremsl «MOODLE» 1o
cebuike:http://lms.nosu.ru/

34 CrekTpohOTOMETPUIECCKUI aHAIN3. 3 4 Pabora ¢ koHcmekToM neknmid. Utenwe u
@1yopeCLEeHTHBIN aHanu3 H3y4yeHHUe yaeOHOI JIUTEPATYPBI —
(pryopumeTpust). y4eOHMKOB, CIIpaBOYHWUKOB. Pabora ¢

UHTEPHET pecypcamu. CocraBnenue
KOHCIIEKTa.

ITmomanka cucremsl «MOODLE» 1o
cebuike:http://lms.nosu.ru/

35 XpomaTorpapuieckue MeToJbl | 4 4 Pabora ¢ koHcmekToM neknmi. Utenme u
aHaJM3a. u3yueHne  y4yeOHOHW  JuTepaTypel  —
Bricokoa¢dextuBHas XKHUIKOCTHAsI yu4eOHUKOB,  CHpaBOYHHMKOB. Pabota ¢
xpoMartorpadusi. WHTEPHET pecypcammu. CocraBneHue

KOHCIICKTA.

IImomanka cucremsl «MOODLE» 1o
cepuike: http:/lms.nosu.ru/

36 DIIEKTPOXUMHUUYCCKUC meTonsl | 4 4 Pabora ¢ xoHcmexkroM Jekimi. UreHue u
aHaam3a. H3y4eHue yueOHOH JIUTEPaTypPbl -
[Norenmomerpuueckuit aHaJIN3. y4eOHMKOB, CIpaBOYHWUKOB. Pabora ¢
IToTeHIMOMETPUIECKOE TUTPOBAHHE. WHTEPHET pecypcamu. Cocrasienue

KOHCIIEKTA.

ITmomanka cucremsl «MOODLE» 1o
cebuike:http://lms.nosu.ru/

HNTOI'O: 156

MeTtoauyeckue peKOMEeHAAlMHU 110 HCI0JIb30BAHUI0 HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTUH 00y4eHust

I[J'ISI HU3YUCHHUA JICKHMOHHOTO MaTcpuaja AJUCHUIUIMHBI TIPUMCHAIOTCA ayAMOBU3YyaJIbHBIC
(MyJIbTUMEUIHBIE) TEXHOJIOTUH, KOTOpblE€ HE OTPHLAIOT TPAJULIHMOHHbIE, NPOBEPEHHBIE BpPEMEHEM
MCTO/JbI IpCTIOAaBaHUA, HO, ITPU 3TOM, OHHU IMOBBIITAIOT HAITIAAHOCTD, HHq)OpMaTHBHOCTI), OINCPaTUBHOCTDH
B HI0Jjaue MH(OPMAIMH, O3BOJISIFOT SKOHOMUTD BPEMsI 3aHATHIH.

Kaxnoe npaktudyeckoe (CEeMUHAPCKOE) 3aHATHE UMEET CBOIO 0COOyI0 (popMy IpPOBENCHUS, CBOIO
METOAOJIOTUYECKYI0  CIEeHU(HUKY, 4YTO IMO3BOJSET pa3BUBaTh y CTYAEHTOB pa3iIMyHbIe Kak
OOIIEKyNbTypHBIE, Tak M TpodeccuoHadbHble KommereHIMH. llocTaHoBka mpoOieMsl, pa3dop
aKTyaJbHbIX KOHKPETHBIX M THIIOTETUYECKMX CUTyalluil, co3laHue aTMocdepbl uajora MexIy
npenoaaBaTcjicM n prnHOﬁ IIO3BOJIACT pa6OTaTI> WHINBUAYAJIBHO W B MAJIbIX I'pyHIiax, KOJUJICKTUBHO
00CyX/1aTh OINpENEICHHBIH TeMaMHM MaTepual, a TaKKe HWHUIUHPOBATH CAMOCTOATENbHYIO DPaboOTy
CTYACHTOB. HpI/I OCMBICJICHUUN COJACPKaHHUA BOIPOCOB IMPAKTHUICCKUX 3aHATHH npeciacayercsa ueiib
co0III0/1aTh MPEEMCTBEHHOCTD B IMIPO(GECCHOHATBLHOM M B TBOPYECKOM Pa3BUTHH CTYJCHTOB.

Kontpose camocrosdTensHOl paboThl CTYIAEGHTOB MpU3BaH clelaTh Ipouecc oOydeHus Oonee
LEJIOCTHBIM M OpraHW4HbIM. Ero 3agaua He ocTaBuTh Oe3 BHHMMAaHMs Jaxe, Ha MEPBbIM B3I,
MaJIO3HAYUTEIbHBIE BOIIPOCHI.

KommnbroTepHOe TeCTUpOBAaHUE TIO3BOJISIET OCYIIECTBIATh UTOTOBBIN KOHTPOJIb 3HAHUI CTY/IEHTOB.
TecToBbIil MaTepuan BKIOYaeT B ceOsl COJAEp)KaHUE BOMNPOCOB MO KaKIOMY H3 O0O3HAUEHHBIX
IpOrpaMMoil pa3aesos.

Ka)KI[BIfI BOIIPOC TMpeAmnojiaracT HCECKOJBKO BapHAHTOB OTBCTOB, CPCAU KOTOPBLIX HMCIOTCA
a0COJIFOTHO HEBEpHBIN, NMPaBWIbHBIA U B OOJBIIEH MM MEHBIIEH CTENEHHM PACKPBIBAIOLIMNA CYLIHOCTb
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Bomnpoca. B mpoliecce KOMMIBIOTEPHOTO TECTHUPOBAHUS 3a/aya CTYJIEHTOB OIMpEIeNsAeTcs Kak BBIOOp
MMpaBUJIBHOI'O OTBETAa U3 MHOI‘OOGpﬁBI/ISI BapHUaHTOB. B TtecToBBRIX 3aaHuiaX CCTb BOIIPOCBI Ha
COOTBETCTBHUE. B mpolecce KOMIBIOTEPHOTO TECTUPOBAHMS, 3a7a4a CTYJEHTa OINpeaesseTcsl Kak BbIOOp
MPABUIILHOTO OTBETA U3 MHOTOOOpa3Hsi BAPUAHTOB.

Bonpocel u Tembl, OTBOJUMbBIE HA BBINOJIHEHHWE CaMOCTOSTENBHON pabOThl MO MUCIUILIMHE, a
TaK)Ke KPUTEPUU OLICHUBAHUS 110 KAKIOMY BUAY pabOTHI coaepkatcs B paznene 5 PITJI.

MeToauuecKue YKazaHus QJid oﬁyqaloumxm 10 OCBOCHHUIO JTHUCHHUILJINHBI

Bun yueOHbIX 3aHATHH Opranuszanus AesITeIbHOCTU CTYIEHTa

Jlekuus [Tocemenue NEKIMOHHBIX 3aHATUNH M KOHCIIEKTUPOBAHUE JIEKIIMOHHOTO
MaTepHuajia SBISETCS HEJOCTATOYHBIM YCIIOBHEM [UIS YCIIEIIHOTO
YCBOGHUSA AUCHUIUIMHBL. CTYIeHTY HEOOXOAMMO CHCTEMaTHYECKH
paboTaTth ¢ y4eOHOM M METOAMYECKON JIUTEepaTypol, peKOMEeHAyeMo
M0 KaXIOMY pas3felny JEeKTOPOM, JOMONHSS KOHCIEKT JIEKIIHi
HEOOXOJUMBIMH TIOSICHEHUSIMH, YTOYHCHUSIMH € TEPMHUHAMHU IIO0
nzydaemoit TemMe. HeoOxoauMo mucaTh KOHCIEKTHI JIEKIIMNA: KPaTKo,
cxematuuHo. [locnenoBarenbHO (PUKCUPOBATH OCHOBHBIC MOJIOKEHMUS,
BBIBOJIBI, (DOPMYITHPOBKH, OOOOIIEHHS; IMOMEYaTh BAXKHBIE MBICIH,
BBIJICTISITh KITFOUEBBIC CIIOBA, TCPMHUHBL. [IpOBEPSITH TEPMHHBI, TOHATHIA
C TOMOIIBI0  DHIMKIONEAWHA,  CIOBapeil, CHPaBOYHUKOB C
BBINIUCHIBAHUEM TOJIKOBaHHMA B TeTpaab. (OO003HAYHUTH BOIPOCHI,
TEPMHHBI, MaTepuaa, KOTOPHIH BBI3bIBACT TPYAHOCTH, MOMETHUTH U
MOMBITaTECSI HANTH OTBET B pEKOMEHAyeMoW jutepartype. Ecnm
CaMOCTOSITENTFHO HE yJaeTcsl pa3oOpaThCsi B Marepuaiie, HeoOXOAMMO
c(OpMyIHPOBATH BOMPOC U 33/1aTh MPETOAABATENIO HA KOHCYJIbTALIUH,
Ha MPAaKTUYECKOM 3aHSTHH.

JlaGopaTopHoe JlaGopaTopHble 3aHATHsI HAIlpaBJIeHbl HA POPMHUPOBAHUE NPAKTUYECKUX
3aHATHE YMEHUH, CBA3aHHBIX C OpraHM3alueil aKTUBHOTO B3aMMOACHCTBUS
YYaCTHHKOB 00pPa30BaTEIFHOTO TIpoliecca MO H3YYEHUIO MaTepHaia,
3aKperieHue NPaKTUYECKUX HaBBIKOB st pereHus

npodecCuOHANBHBIX 3a7a4. [Ipyn moAroTOBKE K 3aHATHSAM HEOOXOIUMO
MOBTOPUTH JIEKIIMOHHBIA MaTepuall IO HU3y4aeMoll Teme, H3y4YuTh
Marepuana, pEKOMEHJOBAaHHBIM  MpernojaBaTeIeM IO  CIUCKaM
nmutepaTypsl. [loaroToBka K 1a00paTOpPHBIM 3aHATHSAM MPECIEIYET JBE
OCHOBHBIE 1I€JIU: NEPBOE - MOBTOPEHHE H3yuyeHHOro marepuana. Jlis
3TOTr0 MCHOJB3YIOTCS KOHCIEKTbl JIEKIIMH, pEKOMEHJIOBaHHas 15
OCHOBHAasi U JIOTNIOJHMUTEIbHAs JUTEpaTypa; BTOpoe - YIriIyOyieHue
3HaHUU o Teme. JlabopaTopHble 3aHATHS CIyXKaT Uil 3aKpeIrUICHUS
TEOPETHUYECKUX OCHOB, H3JaraéMblX B  JICKIUAX, TOJYyYCHHS
MPAKTUYECKUX HABBIKOB pelieHus mpodeccnoHanbHbix 3anad. OHu
MPOXOAST C WCIOJB30BAHUEM CTEHJIOB, METOJUWYECKUX YKa3aHWMH,
y4eOHO-HATTSAHBIX TOCOOMIA, B KOTOPBIX OTpaK€H HEO0OXOIUMBIi
MUHUMYM 3aJa4 JUIsi OCBOCHHUS pa3/leioB M TEM JUCIMIUIAHEIL.
3aBepiaronieil 4acTeio 1a0opaTopHON paboThl sBiIsSETCS OhOpMIICHHE
B paboueit TeTpaau otuera. ComeprkaHue oTyeTa ONpeNeNsieTcs TeMOM
3aHATHS M MOXKET BKIIIOUATh B ce0s BOMPOCHI PA3IMYHOTO XapakTepa.
Tak mpu nmpoBeneHUU J1a0OPaTOPHOM PabOTHI B COCTAaB OTYETa MOTYT
BXOJIUTh: KpPaTKOE OMHCAHWE METOJMKH BBIMOIHEHHS pPadOThI, cXema




JabOopaTOpPHOM YCTAaHOBKH; HEOOXOIWMBIE pacdyeThl 1o 00paboTKe
MOJTy4eHHOW WH(OpPMAINK; aHAIHW3 TONYYCHHBIX JaHHBIX M oOIiee
3akioueHue  (BbIBOABI). JlomonHWUTENbHBIE W MHAWBHUIyalbHBIE
TpeOOBaHUSI U3JOKEHBl B METOJAMYECKHX TMMOCOOMSIX K KaxKIOh
nabopaTopHOi paboTe

KosiiokBuym

KonnokBuymsl HampaBiieHbl Ha yriyOJeHHE TEOPETHUECKUX 3HAHH,
(opMHpOBaHUE MPAKTUUECKUX YMEHUH ¥ KOMIETEHIINH 00y4Jaronuxcs,
MIPEAYCMOTPEHHBIX MPOrpPaMMON JUCHUIUIMHBL. [Ipum moaroroBke k
KOJIJIOKBUYMY HEO0OXOIUMO TOBTOPHUTH JIEKIMOHHBIM MarepHuan IIo
n3y4aeMou  TeMe, HU3y4UTh Marepuall, PEKOMEHIOBaHHBIN
IpernojaBaTesieM IO CIHCKaM JHTepaTrypbl. B mpouecce 3aHATHM
oOpamiate BHUMAaHHWE Ha NPAKTUYECKOE NPHMEHEHHE TEOPHH W Ha
METOJIMKY  pElIeHWs  THUIOBBIX  3ajad npodeccuoHaIbHON
JESITEIIbHOCTH.

ITncbMeHHbBIE
JOOMAaIlIHHE  3aJdaHusd
(KOHCIEKT)

3HAKOMCTBO C OCHOBHOM U JIONOJTHUTENHLHOU TUTEPATypPO, BKIItOUAs
CIIPpaBOYHBIC U3JaHMA, 3apy6e>1<HLIe HCTOYHHUKH, KOHCIICKT OCHOBHBIX
MOJIO)KEHUH, TEPMHUHOB, CBEACHMIA, TpPEOYIOIIUX 3allOMUHAHUS H
SBIISTIOIIMXCSL  OCHOBOTIOJIaralomumu B dTod  Teme. CocraBieHue
KOHCIIEKTOB 10 TPOYUTAHHBIM JTUTEPATYPHBIM UCTOUHUKAM U JP.

HpI/I IIOATOTOBKE K 3aHATHIO HGO6XOJII/IMO OPHUCHTHUPOBATLECA Ha
KOHCIIEKTHI JIEKIUH, pEKOMEHAYEMYIO JINTEPATYPY.

ITo KEDKJIOﬁ H3 TEM IJId CaMOCTOATCIBHOI'O U3Y4YCHUS, IPUBCACHHBIX B
paboueii mporpamme, clieAyeT cHadajla MPOYUTATh PEKOMEHIOBAHHYIO
JUTEPATYypy W TMPU HEOOXOJMMOCTH COCTABUTHh KPATKHM KOHCIIEKT
OCHOBHBIX  MOJIOXKCHHI,  TEPMUHOB,  CBEACHUU,  TPEOYIOLINX
3alIOMHUHAHUSA U SABJIIAOIINXCS OCHOBOIIOJArarOInuMMn B 3TOU TEME.

Jisa  pacmpeHuss 3HAaHUW 1O  JAWCHUIUIMHE  PEKOMEHIyeTcs
HCIOJb30BaTh MTHTEpHET-pECYPCHI:

MPOBOAWTh TMOMCK B Pa3lUYHBIX CHCTEMaxX, TaKWX Kak oOIurue
MMOMCKOBBIE CHUCTeMBI: www.yandex.ru, www.google.ru, a TaKxe
CHEIHANbHBIC TIOMCKOBBIE CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTpoabnnas padora
(mucbLMeHHast)

Llenb KOHTPONBHOM pabOTHI - MpPOBEpKAa pPAa3BUTUS HABBIKOB,
YCBOGHMSI M 3aKpelyieHUs MaTepuana, IMOJYYeHHBIX MpH H3yYEeHUH
JUCUMIUIMHBI, W BBIOJNHAETCA CTyJEHTaMHU 3a0YHOrO OOydeHus.
PaGota BbImoNHAETCS 10 MHAUBUYaJIbHBIM 3a/IaHUSIM MaIIMHOIMCHBIM
WIA PYKONHMCHBIM TeKCTOM. PaboTa 1aeT BO3MOXKHOCTh YCTaHOBHUTD
CTETIEHb YCBOCHHMS MaTepuaja M YyMEHHE TNPUMEHSATh 3HAHUS,
MOJyYeHHbIE MpPU U3YyYEHHM JUCUMIUIMHBL. PabGoTta crocoOcTByeT
OBJIQJICHUIO MaTepualioM, IMPUBUBAET HABBIKK B CAMOCTOSATEIHHOM
pelIeHNH MPAaKTUYECKUX BOIIPOCOB U B paboTe ¢ IUTEepaTypoil.

JK3aMeH (YCTHBII)

OneHka OTBETa Ha 3K3aMEHE IPOBOAMUTCA B COOTBETCTBHM C
[TonoxxenneM o OalIBPHO - PEHTHHTOBOM CHCTEME OIICHKHA 3HAHUI
crynenros COI'Y.




8. OueHo4HBIE CpeICTBA /Il TEKYLIEr0 KOHTPOJISA YCIIeBAeMOCTH, Py0Oe:KHOM aTTecTAlMN U
NPOMEKYTOYHOM aTTECTALMH 110 HTOraM OCBOCHHUSI M CHUIIMHBI.

Jns mpoBeneHHUsT TEKYLIEro M MTOTOBOIO KOHTPOJISI MCIOJIB3YIOTCS CIEAYIOIIUE OLIEHOYHBIE
CpeICTBA: OTBEThl HAa BOMPOCH (KOJIOKBUYMBI), MOJTOTOBKAa M BBIMOJHEHHUE JTAaOOPaTOpHBIX pPadoT,
MMMCbMEHHBIC JJOMAIITHUE 3aJaHMS TI0 BOIIPOCAaM, TECTOBBIE 3aJIaHHs, TMChbMEHHBIC KOHTPOJIbHBIC PAOOTHI.

Buasbi KoHTpOJIA.

Pabouas mporpamma npeamnonaraeT TEKyIUil 1 MPOMEKYTOYHBIN KOHTPOIIb 3HAHUH.

Texywiuit KOHmpo1b — 3TO HENMPEPHIBHO OCYIIECTBIIIEMbIA MOHUTOPUHT YPOBHS YCBOCHUS 3HAHUIN
u (popMHupoBaHHS YMEHUIl U HAaBBIKOB B TE€YCHHE CEMECTpa WM y4eOHOoro roja. Tekymuil KOHTpPOIb
3HAHWH, YMEHUH W HABBIKOB CTYJEHTOB OCYIIECTBISCTCS B XOJI¢ YYCOHBIX (QyTUTOPHBIX) 3aHATHH,
MPOBOAMMBIX MO pacnucaHuio. @opMaMu TEKYIIETO0 KOHTPOJSI BBICTYMAIOT OMPOCHl Ha Jab0OpaTOPHBIX
3aHATHUSAX, a TaKKe KOpoTkue (1m0 15 MMH.) 3a/aHusi, BBINOJNHSIEMbIE CTYIACHTAMH B Hauaje JICKIUU C
[EJTBI0 TIPOBEPKH HATMYHS 3HAHMIA, HEOOXOUMBIX JJIs YCBOCHHUSI HOBOTO MaTepHala Wik B KOHIIC JICKIHH
JUTSI BBIICHEHUS CTETICHU YCBOCHUS M3JI0KEHHOTO MaTepHuaia.

Pyéesicnvtii. KOHmMpob OCYIIECTBISICTCS MO 0OoJiee MM MEHEE CaMOCTOSITEIBbHBIM paslienaMm —
y4eOHBIM MOAYJSIM Kypca M TPOBOIUTCS 1O OKOHYAHWUW H3YYCHHUs MaTephajia MOIYJs B 3apaHee
YCTaHOBJIEHHOE BpeMsi. PyOeXHbIN KOHTPOJIb MPOBOIUTCS C IENBIO OIpEAeNICHUs] KayecTBa YCBOCHUS
Marepraia y4eOHOTO MOAYJs B IeloM. B TeueHHe cemMecTpa TMPOBOAMTCA JBa TaKUX KOHTPOJBHBIX
MEPOTIPHUATHS 110 TPApUKY.

dopma MpoBEAEHUS UTOTOBOTO AK3aMeHa — yCTHas. Pe3ynpTupyroias 35K3aMeHallMOHHasl OllEHKa
onpenensiercss B cooTBeTcTBUU C [Tonoxxkennem COI'Y o OamuibHO-pEHTHHTOBOM CHUCTEME OIEHKH 3HAHHM
CTYJECHTOB.

BAJUIBHAS CTPYKTYPA OLIEHKH.

Mum. xon- Makc. xo-
®DopMa KOHTPOJISA BO 6a/UIOB | BO GAIOB
Texywaa oyenka ctyqieHTa B TeueHue 1-8 Heemu COCTOUT U3: 0 25
o BrinosnHeHre NMCEMEHHBIX JOMAIIHUX 3aJaHui 110 TeEMaM 3aHATUN U
CaMOCTOSTEIbHON pa0boThI (KOHCIIEKTOR) (8) —8 6
° [ToaroroBka 1 OTBETHI Ha Ta0OPATOPHO-TPAKTUIECKIX 3aHATHIX
(xomnoxkBuymsbl) — 1 6@ 7=7 6
° [ToaroToBKa M BBIIOJHEHUE JTA00OPATOPHBIX paboT - 1 6@ 7=7 6
° Brmomaeane YUPC —(2) — 1,56 -2=3 6.
1-a pybesrcnaa konmponovnas paboma (KOMRbIOMEPHBLIL Mech) 0 25
Texywaa oyenka crynenta B Teuenue 10-17 Hegenu cOCTOUT U3: 0 25
e BrInojHEeHNE MHCEMEHHBIX IOMANTHUX 33JaHUi TI0 TeMaM 3aHATUH U
CaMOCTOSTEIBHON pa0oThI (KOHCIIEKTOR) (8) —8_0
e [loaroroBka v OTBETHI HA JTAOOPATOPHO-MPAKTUICCKHUX 3AHITHIX
(xonmnoxkBuymsl) — 1 6@ 7=7 6
e [lonroroBka u BEIIOJTHEHHUE JJAOOPATOPHBIX paboT - 1 6@ 7=7 6
e Brmonuaenne YUPC —(2) - 1,506 -2=3 0.
2-5 pybesricnas KOHmMpoAbHas paboma (KOMRbIOMEPHBLIL Mecht) 0 25




Hmozo 0 100

IIpuMepsbI OLIEHOYHBIX CPEACTB:
Ilepeyennb BonpocoB s 1-0ii pyOexxHoii KOHTPOJIBbHON PadoThI
(KOMIIbIOTEPHOE TECTUPOBAaHME) — 3 ceMecTp

1.IlpumeHeHne METOAOB aHAIUTHYECKOW XuMuH B ¢apmanuu. Kiaccupukanus MeTOI0OB KaueCTBEHHOTO
XUMHYECKOro aHalu3a. AHaTUTHUECKas KIacCU(UKAIMA KaTHOHOB M aHMOHOB TI0 TPYIIIIaM.

2.0CcO0EHHOCTH CHUCTEMATHYECKOTO W ApOoOHOTro aHanm3a. lIpenmMymiecTBa W HEAOCTATKH CYJIb(OHUIHOMN,
KHCJIOTHO-OCHOBHOW M aMMHavYHO-(PochaTHON CHCTEM aHaTN3a KaTHOHOB.

3.XapakTepucTUKa UYyBCTBUTEIBHOCTH M CIEHU(PUIHOCTH aHATUTHYECKUX peakuuid. CelneKTUBHBIE H
TPYIIOBEIE PEareHTHI .

4.OCHOBHBIE TIOJIOKEHUS] TEOPHH  IJIEKTPOJMTHUECKOH Arcconmanyu. Ee 3HaueHne u MpruMeHeHue B
KayeCTBEHHOM aHaJIM3e.

5.IlpuMeHeHe 3aKOHA JEMCTBYIOMIMX MacC B aHATUTHUECKOW XuMuu. VeansHble U peanbHbIE PacTBOPEI,
ypaBHEHUSI, MX OMUCHIBAIONINE. AKTUBHAS U aHANUTHYecKast KoHneHTparwn. [Ipuaiun Jle-1llarense.

6.OCHOBHEBIE TEOPHUH KUCJIOT U OCHOBAaHUM. THUITBI KUCTIOT U OCHOBAHUH.

7.IlpuMeHeHue 3aKoHa JAEWCTBYIOIIMX MacC K pPaBHOBECHSM B CHCTEME OcCaloK — pacTBop (ams
MaJIOpPacTBOPUMBIX JJIEKTPOIUTOB). [IpomsBenenne pacTBOPUMOCTH, €ro (DM3MYECKHI CMBICT W MPUMEHEHHUE B
AHATUTUYECKON XUMUHU.

8.YcnoBuss o00pa3oBaHMS UM PAacTBOPEHUS OCAaIKOB. BimsHue H00aBOK IMOCTOPOHHHUX —CHIIBHBIX
JIEKTPOJIUTOB Ha PaBHOBECHE B CHCTEME OCAI0K-PaCTBOP (JUIsI MAJOPACTBOPUMBIX 3JIEKTPOIHUTOB).

9.IlporonuTtnueckne paBHOBecHs. [IpoTomuTHueckoe paBHOBECHE B BOJE. XapaKTEPUCTHUKA CHIIBI clabbIx
KHCJIOT ¥ OCHOBaHWH. KOHCTaHTHI KUCIIOTHOCTH ¥ OCHOBHOCTH.

10.Boruncnenue 3HaueHui pH CUIBHBIX OJTHO- © MHOTOOCHOBHBIX KUCIIOT M OCHOBaHUM.

11.T'unpomu3. KoHctanta u cTeneHb Truiapoiusa. Briuucnenuwe 3HadeHuil pH pacTtBopoB coded,
MOJIBEprarouuxcss ruaponusy. bydepHbie cucrembl. lcnonb3oBaHHE peakiuil TUAPOJIM3a B aHAJTUTHYCCKOM
xumun.pH OydepHbix pacTBopoB. bydepHas eMKoCTb.

12. AHanmuTrueckas KiaccupUKaIs KaTHOHOB TI0 TPYIIaM: CEpOBOOpOaHAs (CynbhUaHAS), aMMHAYHO-
¢docdarHas, KHCTOTHO-OCHOBHAsI. OTpaHUYEHHOCTH JF000H KiTacCu(UKAITUN KATHOHOB TI0 TPYTIIIaM.

13.KucnoTHo-ocHOBHas Kiaccu(uKanys KaTHOHOB Mo TpynmaM. CHCTeMaTH4ecKuil aHajiu3 KaTHOHOB IO
KHCJIOTHO-OCHOBHOMY METO/y. AHAIMUTUYECKHE PEAKIIMHA KaTHOHOB Pa3IMYHbIX aHATUTUYECKUX TPYIIIL.

IlepeyeHb BOMPOCOB sl 2-01 pyOe:KHOH KOHTPOJILHOMH PadoThl
(KOMIIBIOTEPHOE TECTHPOBAHME) — 3 ceMecTp

l.[eteporeHHble  paBHOBeCHs B  aHanuTH4ecKod XuMUHU. CrocoObl  BBIPAXKECHUS  PACTBOPHUMOCTH
MaJIOpPacCTBOPUMBIX  3JEKTPONHUTOB.  [Ipom3BeneHne  pacTBOPUMOCTH  MallOPACTBOPHUMOTO  CHIIBHOTO
JNIEKTPONINTa. YClIoBHE 00pa30BaHHS OCAJKOB MaJIOpACTBOPUMBIX CHIJIBHBIX DIEKTPOJHUTOB. JIpoOHoe
OCaKACHWE U TPOOHOE pacTBOpeHHe 0caakoB. [lepeBo OHIX MaTOPaCTBOPHMEBIX AJIEKTPOJIUTOB B IPYTHE.
2. BousHre OCTOPOHHUX 3JIEKTPOJIUTOB Ha PACTBOPHUMOCTh MaJOPACTBOPUMBIX CHIBHBIX AJICKTPOJIUTOB
(BmusiHMEe 100AaBOK  JNEKTPONUTa C  OJAHOMMEHHBIM HOHOM, BIHAHHE J00ABOK IOCTOPOHHETO
(uaandpepeHTHOr0) NeKTpoanTa). BnusHue pasnuuHbIX (HAKTOPOB HA MOJIHOTY OCAXKACHHUS OCAIKOB M HX
pacTBOpeHue.
3.0OKHCIUTETFHO-BOCCTAHOBUTENbHBIE ~ CHCTEMBI.  OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  TIOTEHIIHAIIBI
(YCIIOBHBIN, peabHbIi, cTaHnapTHBIH). DJIC XUMHUUECKON peaKIIiH.

4.HanpaBiieHHe TPOTEKaHUS OKHUCIUTEILHO-BOCCTAHOBUTEIRHEIX peakiuii (OBP) B pactBope. BrusHue
pa3nuyHbIX (DaKTOPOB HA 3HAYCHUSI PEOKC-TIOTCHIIMAIIOB W  HampaBieHue mpotekanus OBP. I'myOuna nx
npotekanus. VcnonszoBanne OBP B xumuueckoM aHanmse.

4.PaBHOBeCHS B pacTBOpax KOMIUIEKCHBIX coequHeHUN. KOHCTaHThl yCTOMYMBOCTH U HECTOMKOCTU. THIbI
KOMITJICKCHBIX COCTMHEHUH, IPUMEHSIEMBIX B KAUECTBCHHOM aHaJIH3e.




5.IlpuMeHeHre OpraHMYECKUX  peareHTOB B KAUeCTBEHHOM  XHMHYECKOM aHanm3e. Peakmmw,
OCHOBaHHBIE Ha OOpPa30BaHWU KOMIUIEKCHBIX COCAMHEHHH METAUIOB. BakHeilne opraHMyeckue peareHTEHI,
MIpUMEHsIEMbIe B KA4YECTBEHHOM aHAIN3e

6.IlpuMeHeHNe JKCTpAaKUUM B aHATUTHYECKOW XWMHUHU. [IpHHIUNBI M OCHOBHBIE NOHATUS MeETOJA
KUJKOCTHOM SKCTPAKIIUHU.

7.Xpomarorpagus. CymHocTs MeToaa. Knaccnpukanusa xpomatorpaguiaeckux METOA0B aHAIN3A.

8.AncopOumonnas xpomarorpadus. ToOHKocHoWHas Xxpomarorpadusi: TPUHIKI METOJa, OCHOBHBIC
MOHATHA. TeXHWKa SKCIIEPUMEHTa B TOHKOCJIOWHOW XpoMmaTorpaduu: HaHeCeHHEe MpoObl, XpoMaTorpadupoBaHue
(pa3BuTHE XpOMATOTPaMMBbl, paciuQpPOBKa XpPOMATOTPAMMBI).

9.PactipenenurensHas xpomatorpadusa. Xpomartorpadgus Ha Oymare (OymaxHas Xpomartorpadus):
CYLIHOCTh METOJIa, XpoMaTorpaduyeckas Oymara, TEXHUKa SKCIIEPUMEHTA.

10.KauecTBeHHBINT aHAIM3 aHWOHOB. AHATUTHYECKas KiaccH(UKAIUS aHWOHOB IO Tpymnmam (1o
CIIOCOOHOCTH K  OOpa30BaHUIO MAaJOpPacTBOPUMBIX COEAMHEHUH, TI0 OKHCIUTEIHbHO-BOCCTAHOBHUTEIHHBIM
cBoiicTBaM). OrpaHMYCHHOCTH JIIO00H KilacCH(HUKAIMKA aHUOHOB IO TpymmaM. AHAJTUTHYECKUE PEaKIUi aHHOHOB
Pa3IMYHBIX aHATMUTUYECKHUX TPYIIT. MeTOo bl aHANN3a CMece aHUOHOB Pa3IMYHbBIX aHATUTHYECKUX TPYIIIL.

11.Ananu3 cMecel KAaTHOHOB U aHWOHOB (KaueCTBEHHBIN XUMUYECKUN aHAIHN3 BEIICCTBA).

KpnTepml OI€HKH BBINMOJTHEHUSA NMMUCbMEHHbBIX JOMAIITHUX 3az[a1m171

4-0ajuibHas
IIKana [Mokazarenu Kpurepnn

1. CBoeBpeMEeHHOCTH CryneHTOM 3aJjaHME pEHIeHO CaMOCTOSITENIBHO.

BBIINIOJIHEHUS 3aaHUS. HpI/I 3TOM COCTaBJICH HpaBHHBHLIﬁ AJITOPpUTM
pelIeHus 3a/1aHus, B JIOTUYECKUX PaCCykKICHUIX, B
BbIOOpe (OpMYyNT U pEUIeHHH HeT OIIUOOK,
IOJIy4eH BEpPHBIM  OTBET, 3aJlaHHE PEIICHO
palMOHAIBLHBIM CIIOCOOOM.

OTINYHO 2. TlomHOTa BBIMOJHEHUS
MPAKTHYECKOTO
3aJJaHusl.

3. TlocnenoBaTenbHOCTD CryneHTOM 3aJlaHle€ pPEmIeHO C  MOACKA3KOM

u PalMOHAIBHOCTD | IPENoiaBaTes. [pu 3TOM COCTaBIICH
NpPaBWIBHBIN aITOPUTM pEIICHHS 3aJaHus, B
JOTUYECKOM PAacCy’)KICHUH W PpEIICHHH HEeT
CYIIECTBEHHBIX ~OMIMOOK; TPaBHIBHO  CHEJaH
BbIOOp (popMyIsl AJsl pelieHus; ecTb OObsICHEHHE
peLIeHus, HO 3a/laHie PELICHO HEepaIrlMOHAIbHBIM
crocoOOM WM JIOMyIIeHO He Oonee JBYX
HECYIIECTBEHHBIX OMIMOOK, TIONy4eH BEpPHBIN
OTBET.

BBINIOJTHCHUA 3aJaHUA.

Xopomo

CTyneHTOM 3allaHhe peleHO C  IOJACKa3KaMH
npenogaBarens. llpm >ToM 3agaHMe MOHATO
NPaBWIbHO, B JIOTUYECKOM DACCYXKICHUU HET
CYIIECTBEHHBIX  OIIUOOK, HO  JIOMYIICHBI
CyIIECTBEHHBIC OIMOKH B BBIOOpE (OpMYI WM B
MaTeMaTHUECKUX pacueTax; 3aJaHue PElIeHO He
MIOJTHOCTHIO MJIM B OOIIIEM BHJIE.

Y 10BIETBOPUT
€JILHO

Heynosnersop CTyneHToM 3a/laHKe He PELIeHO.
UTEJIbHO

Kputepun oneHKH NMUCbMEHHOH KOHTPOJIbHOM PadoThI



4-0aJjulbHas IIKaJIa

Iloka3arenun

Kpurepun

OTImaHo 1. Ilomnora w | CTyaeHTOM  JaH  TOJHBIM  OTBET  HA
MPAaBWIBHOCTh PEILICHHS | MPAKTUYECKUI BOMpoc. Pemiensl 3aqaumn.
Xopomo HpaKT;IquKHOFO 3alanud. | [[pakTUYECKHE 3aJaHUs W 3aJa4d PEILICHBI
. PaBUIBHOCTE | cTyeHTOM C HEOOJBIIMMU HETOYHOCTSIMH.
V 10BIeTBO- I(/Ir?ggjienlj)f;mnbﬂocm CTyneHTOM JOIYIIEHO HECKOJIBKO OITHOOK B
" 9 COJIEpKaHUU  OTBETa HA  IPAKTUUYECKUE
PHTCIILHO HeHCT];HH)' BOIPOCHI. 3a/1a4M PEIIEeHbI C OITHOKAMHU.
Hey o8 eTs- CaMOC"l.“OSITeJ'ILHOCTB CTyneHTOM peleHue MpakTUYeCKHX 3a1aHuu
HE BBINIOJIHEHO. 3a/1a4l HE PELICHBI.
OPHUTENLHO OTBCTA.
KpuTtepumn onieHKH BbINOJTHEHUS J1a00PaTOPHBIX padoT
4-6annpHas
[Tokaszarenn Kpurepun
IIKajia
1. CBoeBpemeHHOCTh | CTYIEHT MOKAa3bIBAET TOTOBHOCThH K BBIMOJHEHUIO
BBITIOJIHCHMS 3a7jaHusl. | TaOopaTOpHON  paOOThI,  BIAJCET  TEXHUKOU
2. [lomuaoTa BBITIOJIHEHUSI  OTIEpallfii; BBIMOJHSAET OIepaluu
BBITIOJTHCHUS aKKypaTHO, YETKO; coOmIroaeT TEXHUKY
1a00paTOpPHOTO Oe3ormacHOocTH Ha pabodyeM MecTe; MPaBHIBHO
OT1imysOo 3aJIaHus. OLICHUBAET PE3YJIbTAThl BHIIIOJHEHHBIX OIEpanuii;
3. Odopmnenne yMEET  MpaBWIbHO  MPOU3BOAUTH  PACUETHI;
nabopaTOpHOM pabOThI. | MPAaBWJIBHO 3amOJHAET MPOTOKOJ aHalW3a U JacT
4. OTtBeThI HA MPaBUIbHOE 3aKIIFOUCHUE; OTBEYAET Ha
KOHTPOJIbHBIE BOMPOCH | KOHTPOJIBHBIC BOIMPOCHI MO TEeME JIabopaTOpPHOTO
0 TeMe JIa0OPaTOPHOTO | 3aHSITHSI.
3aHSATHA. CoOTBETCTBYET  BBILIEYKA3aHHBIM  KPUTEPHUSIM
OIIEHKHU, HO JOIMYyCKAaeT HE NPUHIMIHAIbHBIC
Xopor1o OIIMOKU TI0 O(OPMIICHHIO TPOTOKOJIA U B OTBETAX
Ha KOHTPOJIbHBIE BOIPOCHI o TeMe
J1a00paTOPHOTO 3aHATHSI.
CoOOTBETCTBYET  BBINIECYKA3aHHBIM  KPUTEPHUSIM
OIICHKH, HO JOMYCKAET: MPUHIUITUAIBHBIE OLTUOKI
VI0BIIETBODH- mo o¢GOpMIICHHIO TPOTOKOJIAa U B OTBETax Ha
TeILHO KOHTPOJIbHBIE ~ BOIIPOCBI; HE  CYIIECTBEHHbIE
OMMOKK TI0O TEXHUKE BBIMOJIHEHUS OMEpPAIMid IO
aHalM3y; 1O OTHEJIbHBIM 3TanaM BbIIOJIHEHUS
pabOTHI HY>KJIAETCsl B IIOMOIIIH MPETNOAaBaTENS;
Heynosnerso- CTyaeHT He TOTOB U HE JIONYIIEH K BBIMTOJHEHUIO

PUTCIILHO

nmabopaTopHOM PabOTHI.
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10.
11.
12.

13

16.
17.

18.
19.
20.
21.
22.

23.
24.

25.

26.

27.

28.

29.

Ilepeyens Bompocos aJis 3a4era (3 cemecTp):

[IpuMeHeHre METOI0B aHAIUTUYECKON XUMUU B (hapMaliim.

Knaccugukanus MeTo10B KaueCTBEHHOTO XUMHUYECKOTO aHAJIN3A.

AHaJIMTHYECKUE PU3HAKK BEIIECTB U AaHAJTUTUYCCKHUE PEAKIIUH.

TuIbl AHATUTUYECKUX PEAKLIUNA U PEareHTOB.

XapaKTepuCTUKA YyBCTBUTEIBHOCTH aHATMTUYCCKHUX peakiuil (peaenpHoe pa30aBieHue,
npezenbHast KOHIEHTPalusl, MUHUMAJIbHBIA 00BheM MpeiebHO Pa30aBICHHOTO PacTBOpa,
npezen 00HapYKEHHUs, TIOKa3aTeNIb YyYBCTBUTEIBHOCTH).

Oco0eHHOCTH CHCTEMAaTHYECKOT0 B IPOOHOT0 aHAIIH3a.

[TpeumymiecTBa U HEAOCTATKU CYJIb(PHUIHON, KHCIOTHO-OCHOBHOM M aMMHUa4YHO-(ochaTHON
CHUCTEM aHaJln3a KaTHOHOB.

OCHOBHBIC  TIOJOXKEHHUS  TEOPHH  DIJICKTPOJUTUYCCKOW TUCCOLMAIINYU; €€ 3HAYCHHE U
IPUMEHEHHE B KAUeCTBEHHOM aHaJIn3e.

[TpuMeHeHne 3aK0HA IEHCTBYIOIIMX MacC B aHAIMTUYCCKOW XUMUHU.

WpneanbHble U peabHBIE PACTBOPHI, YPAaBHEHUS, UX OMUCHIBAIOIINE.

OO1mast KOHIIEHTPAIXS U AKTUBHOCTH MOHOB B PacTBOpE.

Nonnas cuma (MOHHAs KPETOCTh) pacTBopa.

. Bnusinue nonHoOM cuiibl pacTBopa Ha KO3(pPULHMEHTHI AKTUBHOCTU HOHOB.
14.
15.

[TpyuMmeHeHne 3aKoHa AEUCTBYIOLIMX MAacC B aHAIMTUYECKON XUMHHU (aHAJIUTHUKE).

XVMMHYECKOE  PABHOBECHE. KoHcranTa ~ XmmMuueckoro  paBHOBecus  (MCTHUHHas
TEPMOJMHAMMYECKAs, KOHLIEHTPALIMOHHAs).

VYcil0BHAs KOHCTAaHTAa XMMHYECKOTO PABHOBECHSL.

['eteporeHHple  paBHOBecHs B aHamUTHYecKoW  XxuUMHUA.  CrocoObl  BBIpaKEHUS
pPacTBOPUMOCTH MaJIOPACTBOPUMBIX JIEKTPOJIUTOB.

IIpousBeneHne pacTBOPUMOCTH MAJIOPACTBOPUMOTO CUIIBHOTO 3JIEKTPOJIUTA.

VYcnoBus 00pa3oBaHus 0CaIKOB MaJIOPACTBOPUMBIX CUIIBHBIX JIEKTPOJIUTOB.

JpobHoe ocaxxJieHue u JpoOHOEe pacTBOpeHHE ocaakoB. [lepeBos OAHMX MajIOpacTBOPUMBIX
JJIEKTPOJIUTOB B IpYyTHE.

KucnoTHO - OCHOBHBIE paBHOBECHSI U UX POJIb B AHAIIMTUYECKONW XUMHHU (B aHAIUTHUKE).
ITonsiTHE O MPOTOJIUTUYECKON TEOPUH KUCIIOT U OCHOBaHUU. [IpoTommTHieckue paBHOBECUS B
BOJE.

XapaKTepUCTUKA CUJIBI CJIa0bIX KUCIOT M OCHOBAaHMH. KOHCTAaHTBIKMCIIOTHOCTH, OCHOBHOCTH U
UX IOKa3aTesu.

pH pacTBOpoB c1aObIX KUCIIOT U CJIA0bIX OCHOBAHUH.

I'mnposns. KoHcranTa u crenens ruaposnsa. Beruucinenue 3HadeHnuit pH pactBopoB cosneid,
HOJBEPrafoIuXcs TIUAPOIU3y (TUAPOIU3 aHMOHA CJIA00H KHUCIIOTHI, THAPOIM3 KaTHOHA
c1ad0ro OCHOBAaHMSA, THIPOJIU3 COJIM, COJAEpIKAIleld KaTHOH Caboro OCHOBAaHMSA W aHHOH
c1aboi KUCIIOTHI).

Bydepusie cuctems! (pactBopsl). 3Hauenne pH OydepHbix pacTBopoB: OydepHble cHCTEMBI,
coJepxalye ciaadyro KMCIOTY U €€ COJlb, c1a00e OCHOBAHUE U €€ COJlb.

Bydepnas émxocts. Vcnonp3oBanue OypepHbIX CUCTEM B aHATTU3E.

OKUCIINTENIBHO — BOCCTAHOBUTEbHBIE IOTEHLUANbl PEAOKC- Map (PEeloKC- MOTEHLUANbI,
AJIEKTPOJIHbIE OKUCIIMTEIbHO — BOCCTAHOBUTENbHbIE NOTeHIMANbl). lloTeHnman peaxkuuu
(371EKTPOABMIKYILAS CUJIA PEAKLMHN).

HampasiieHne npoTeKaHUs OKUCIMTEIBHO — BOCCTAHOBUTEIBHOM peakuuu. DBiusHue
pasIn4HbIX (AKTOPOB HA 3HAYCHUSI OKUCIUTEILHO — BOCCTAHOBUTEINIBHBIX MOTEHLIMAJIOB.
['myOuHa TpOTEKaHUS OKUCIUTEIFHO — BOCCTAHOBUTENBHBIX peakuuii. Vcnoap3zoBaHue
OKHCJIUTEIBHO —BOCCTAHOBUTEIBHBIX PEAKIIMHA B XUMHUYECKOM aHAJINA3E.



30. PaBHOBecHss B pacTBOpax KOMIUIEKCHBIX coeAuHEHU. KOHCTaHThl yCTOMYMBOCTH U
HECTOUKOCTH.

31. Tunbl KOMIUIEKCHBIX CO€IMHEHUM, IPUMEHSAEMbIX B KAUECTBEHHOM aHaJIU3e.

32.IlpuMeHeHne OpraHMYECKUX pPEarecHTOB B KAaYE€CTBEHHOM XHWMHYECKOM aHaJu3e.

33. Peakuuu, ocCHOBaHHbIE Ha 00pa30BaHUU KOMILIEKCHBIX COECAMHEHUN METaJIIOB.

34. BaxxHeiue opraHu4ecKue peareHThl, IpUMEHsIeMble B KAUECTBEHHOM aHaJIn3e.

35. MeTo1bl KOHUEHTPUPOBAHHUS U Pa3/I€JICHUs BEIIECTB B aHAIUTUYECKOW XUMUHU.

36. IlpuHiun Merona >KMJIKOCTHOM 3KCTpakuMu. HekoTopble OCHOBHBIE MOHATHUS >KUIKOCTHOM
SKCTPAKIMU: IKCTPAreHT, SKCTPAKLIMOHHBIN PEAreHT, SKCTPAKT, PEIKCTPAKIUS, PEIKCTPArEHT,
PEAIKCTPAKT.

37. DkcTpakMOHHOE paBHOBecue. 3akoH pacnpeaeneHuss Hepncra- Ilunosa. Koncranta
pacupenenenusi. Koapdumuent pacnpenenenus. Crenenp uspnedeHus. DakTop pa3aencHUs
JIBYX BEIIECTB. Y CJIOBUS pa3JIeJIC€HUs JBYX BEIIECTB.

38. IIpumeHeHue IKCTPaKIUU B AHAIUTUYECKON XUMUHU.

39. Xpomarorpadus. Xpomartorpaduyeckue wMeToapl aHanmuza. I[lpuamun. Kraccudukamms.
XpomaTorpamma u €€ napaMmeTpsl.

IlepeyeHb 3Kk3aMeHAIHOHHBIX BONIPOCOB 10 TUCHHUILINHE KAHAJIUTHYECKAS XUMUSD)
CnenuansHocth 33.05.01 dapmanus, 4 cemecTp
Hnpopmayuonnas cnpasxa.
DK3aMeH M0 AUCLIUIIIMHE POBOIUTCS B YCTHOM (hopme.
DK3aMeHaI[MOHHBIE OWJIETHI M0 AaHATMTUYIECKON XHUMHH COJIep KAt 3 BOIpoca.
IlepBsb1it Bonpoc: TuTpumMeTpruecKue MeTo bl aHanu3a (Bonpocsl 1-22). — (15 6anio)
Bropoii Bompoc: ®dusmueckue u (U3MKO-XHMHUYECKHE MeToabl aHanm3a (MHCTpymeHTanbHBIC
MeToIbI) (Bompockl 23-44). — (15 6annoB)
Tpetuii Bonpoc: PacueTHas 3aaya win XxuMuyeckoe ynpaxuenue. (20 6awios).
Ha »k3ameHe CTyneHT uMeeT IpaBO NOJIb30BATHCA IMEPUOAUYECKOW CHCTEMOM 3IIEMEHTOB,
Ta0NHIe pPAaCTBOPUMOCTH BEIIECTB, AJICKTPOXUMUYECKUM PAIOM AKTUBHOCTU METAJJIOB  (pAn
HaIpPSKEHUH, PsiJi CTAHJAPTHBIX 3JIEKTPOAHBIX MOTCHIIMAJIOB) U APYTUMH CIPABOYHBIMU TaOJIULIAMH.

1. Turpumerpuueckuii aHanu3. OcCHOBHble NOHATUSA. TpeOoBaHUS K peakUUsIM, NPUMEHSEMBIM B
TUTPUMETPUUECKOM aHaju3e. THUIOBbIE pacueThl B TUTpUMeTpuueckoMm aHammuze. Kimaccudukanus
METO/I0B THTPUMETPUIECKOro anam3a. CriocoObl TUTPOBAHHS.

2. Meton KHCIOTHO-OCHOBHOTrO THUTpoBaHuA. CymHOcTh Metona. Mumgukatopel Metona. Monnas,
XpoMoQopHasi 1 HOHHO-XpOMO(hOpHas TEOPUU UHIUKATOPOB. KpuBble TUTpOBAHUS.

3. Metoabl OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTpoBaHMA. CyIIHOCTb, KJIAcCHU(UKALUA METOJOB.
TpeboBaHMs K peakuusM U yCIOBHUS MPOBEICHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS.
CriocoObl OKHMCIMTENbHO-BOCCTAHOBUTEIBHOTO THUTPOBAaHUS. VHIMKATOPbI METOAA OKUCIUTENBHO-
BOCCTAaHOBUTEJIBHOTO TUTPOBaHMs KpHBbIe OKUCINTENBHO-BOCCTAHOBUTEIBHOTO TUHTPOBAHHS.

4. Meron nepmMaHraHaTOMETPUYECKOro TUTpoBaHMA. CymHOCTb. TUTpaHT. YcClIOBHA NPOBEACHHUSA
TuTpoBaHusA. OnpeneseHne OKUCIUTENEH U BOCCTAaHOBUTENIEH. JJIOCTOMHCTBA M HEJOCTaTKH METO/1A.

5. Meron nomumerpuyeckoro turpoBaHusa. CymHocTs. Tutpant merona. MuaukaTtopsl. YcinoBus
IIPOBEJCHUS MOOUMETPUYECKUX onpezeneHuil. [Ipumepsl onpeneneHuii.

6. Meron Honmaromerpuueckoro turpoBaHus. CymiHocTs. Tutpant m uHaukarop Merona. IIpumepsr
OIIPEACIICHUN.
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11.

12.
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15.

16.
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20.

21.

22.

23.

24.

25.

26.

Meron  OpomaTomerpuueckoro  TuTpoBaHuss.  CyImIHOCT M YCIOBHUA  NPOBEICHMS
OpoMaTOMEeTpUUECKOro TuTpoBaHus. Turpant merona. Muaukatopsl. [IpuMeps! onpeaeneHui.

Meton 6pomaromerprudeckoro TutpoBanus. Cymuocts. Tutpant. [IpuMeps! onpeneneHu.

Meton nuxpomaromerpuueckoro TuTpoBaHus. CymHocTts. Turtpant. HWHamkaropsl Merona.
OnpeneneHne OKUCIUTEIEN U BOCCTAHOBUTENEH. JIOCTOMHCTBA U HENOCTATKU METOAA.

Meton Hutpuromerpuyeckoro TtuTpoBaHus. CymHocts. Tutpant. WHaukatopel. Ilpumepst
OIIPEACIICHUN.

Meton uepumerpuueckoro tutpoBanus. CymHocts. Muaukaropsr Merona. Tutpant. Ilpumepst
omnpeneneHui. JIOCTOMHCTBA U HEJOCTATKU METO1A.

Metonabl ocagutenbHOro TUTpoBaHusA. CymHOCTh. TpeboBaHHMS K peakuusiM, MPUMEHSEMBIM B
meroze. Kinaccudukaiyst MeTo0B.

Aprenromerpusi. CyHmIHOCTh METOJA, €ro pa3sHOBUAHOCTH. Turpant. WHaukatopbl. VYciaoBus
tutpoBanus. [Ipumeps! onpeneneHuil. JIOCTOMHCTBA U HEAOCTATKU METOJA.

NHpukatopel MeTOAAa  OCaJAMTENBHOIO  TUTPOBAHMS:  OCAaAUTENbHBIC, METAJUIOXPOMHBIE,
azcopOLnoHHbIE. MeXaHu3M JeMcTBUS aJCOPOLIMOHHBIX MHAUKATOPOB, YCIOBUS UX IPUMEHEHUS.
Tuonmanomerprnueckoe tutpoBanue. CymHocTs. Tutpant. MuaukaTopsl. IIpumeps! onpeneneHuit.
JlocTronHcTBa MeTOAA.

MepkypoMerpuueckoe TutpoBanue. CymHocTb. Tutpant. Muaukatopel. [lpumepsl omnpeneneHui.
JlocTOoMHCTBA B HEAOCTATKH METO/A.

I'ekcanmanogepparomerpuueckoe TuTpoBaHue. CymHocts. Turpant. Weaukatopel MeToza.
IIpumeps! onpeneneHui.

Mertoabl  KoMIUIEKCcUMeTpudeckoro TuTtpoBaHusi. CymHocTh. TpeOGoBaHuS K peakiusM,
npuMeHsieMbIM B MeTone. Kimaccudukamnus meronoB. Mepkypumerpus. CymHocTs MeToaa. [Ipumepbr
OIIPEACIICHUN.

Kommnnekconometpusi. Kommekconsl. PaBHoBecusi B Boanbix pactBopax ITA. CocraB u
YCTOHYMBOCTh KOMIUIEKCOHATOB METAJUI0B. KpHBBIE KOMILIIEKCOHOMETPUYECKOTO TUTPOBAHHUS.
NHauKkaTOpsl METOIOB KOMIIIEKCUMETPUYECKOTO TUTPOBaHU. [IpuHIMN NelCTBHS METaNIOXPOMHBIX
UH/IUKAaTOpOB, TpeOoBaHMA K HHUM, MWHTEpBal IepexojJa OKpacku uHAMKaropa. IIpumepst
METAJUIOXPOMHBIX HHAMKATOPOB, UX BBIOOD.

IIpumenenune KOMILUIEKCOHOMETPUYECKOTO TUTPOBAHUS. Tutpanr. CrniocoOsr
KOMILJIEKCOHOMETPUYECKOro TUTpoBaHus. Omubku metoaa. JlocTouHCcTBa METOa.
KucnoTHo-ocHOBHOE TUTpOBaHKE B HEBOIHBIX cpeaax. CymHocTs. Kitaccudukamus pacTBopuTesei,
ux cBoiictBa. DakToOphl, OMpeAessIomue BbIOOP MPOTOJUTHYECKOTo pacTtBoputens. IlpumeHeHue
KHCJIOTHO-OCHOBHOI'O THTPOBaHMsI B HEBOJAHBIX cpenax. OmpeseneHue ciabblXx OCHOBaHUH, ciaaObIX
KuCIIoT. [IpuMeps! onpenenenuii.

MonekynsipHblii CHEeKTpaibHBI aHaIM3 B ONTHYECKOH obOsactu cnektpa. CyIHOCTh METOoJa.
IIpuHuunuanpHas cxema IOJIy4eHUs CIIEKTPa IOTJIOIIECHHUS.

OcHoBHbIE 3aKOHBI cBeTonorionieHus. Onruyeckas IWIOTHOCTh (3KCTUHKIIMS), MIPOITyCKaHUE, CBS3b
mexay HuMH. Kosddunment nornomenust 1 ko3 puimeHT norameHus.

Konopumerpus, ¢porokonopuMerpusi, UX MpuMeHeHHe (METOJbl CTaHIAPTHBIX CEPUil, YpaBHUBAHUSA
OKpPacoK, pa30aBiIeHHs).

Cnexrpodoromerpusa. CyIIHOCTb METOJa, HMCIOJIb3yeMble NPUOOPHI, JTOCTOMHCTBA U HEAOCTATKU
MeTo/1a. Y cI0BHsS POTOMETPUUECKOTO ONPEICIICHHUS.
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44,

doromerpuss. OcHOBHOM 3akoH cBeronoriomieHus byrepa-JlambGepra-bepa. doromerpudeckoe

TUTPOBAHUE, BU/IbI KPUBBIX TUTPOBAHUS.

Cnexrpodoromerpus. CyIIHOCTh MeToJa, MpUMeEphl onpeaeneHui. OnpeneneHue KOHIEHTpAaLUU

aHAJTM3UPYEeMOro BellecTBa (METOJ] TpaJyMpOBOYHOro rpaduka, METOA OFHOTO CTaHAAPTa,

Olpe/ielIeHue KOHLEHTpPAlMU IO MOJIIPHOMY M YIENbHOMY KO3((UIMEHTY MOralieHus: METO.

no6aBok crannapra). [TorpemHocTu cieKTpopOTOMETPUIECKOTO aHAIH3a.
OKCTPaKIMOHHO-poTOMeTpruueckuid aHanu3. DoToMeTpHuecKue peakUud B IKCTPAKIIMOHHO-

(oToMeTpUYECKOM aHAJIH3e.

JlromuHecueHTHBIH  aHanmu3.  CymHocTh  Merona.  Krnaccuukamuss — pa3luyHbIX — BHUJIOB

JTroMHUHECHeHIMY. DITyopecieHTHRIN aHanu3: npupoja (GpryopecieHlny; OCHOBHbBIE XapaKTePUCTUKU

Y 3aKOHOMEPHOCTH JIFOMUHECLICHIINH.

KonmdecTBeHHBIN (TyOpecCeHTHBIN aHadN3: MPHUHIMI, YCJIOBHUS TPOBEIEHHS aHaJH3a, CIIOCOOBI

OTIpeNieNIeHUs] KOHIIEHTPAIIMN BEIECTBa, MPUMEHEHHE. DKCTPAKIIMOHHO-(IIyOPECUEHTHBIN aHaIu3.

TutpoBaHue ¢ MOMOLIBIO (PIYyOPECHEHTHBIX UHIUKATOPOB.

HNonoobmenHas xpomarorpadus. CymHOCTs MeTo/1a; HOHUTHL. IoHOOOMEHHOE

paBHOBecue.  Meroabl ~ MOHOOOMEHHON  xpomatorpaduu.  IlpumMeHeHne  HMOHOOOMEHHOM

XpomaTorpaduu B aHaiIus3e.

["azoBas xpomaTorpadus, ra3o-kuakoctHas xpomarorpadus. CynHocTh MeToaa. [lonsTue o Teopun

MeToja (mapaMeTpbl YyJEp’KUBaHUS; MapaMeTpbl paslencHus; 3PQPEeKTUBHOCTb KOJOHKH; BIIHMSHHE

TeMIIepaTypbl Ha pa3JesieHHe).

["azo-xunkoctHas xpomartorpadus. IlpuHnunuanbHas cxema Tra3oBoro xpomarorpada. Pacuer

KOHIIEHTPAIMH 0 MOKa3aHUSAM PErucTparopa, (MeTox abCONMIOTHON KalnuOpOBKH; METOJ] BHYTPEHHEH

HOpMaJIN3alK; METO] BHyTPEHHETO CTAHapTa).

BricokoaddexrtruBHas xuakoctHass xpomarorpadusa. CymHocTs Merona. [IpuHuMnuambHas cxema

AKHUJIKOCTHOTO Xpomarorpada.

OJEeKTPOXUMHUUYECKUE  METO/Abl  aHajuu3a:  oOmmMe  MOHATHSA;  KiIacCcHu(UKalus  METOJOB.

[ToTeHIMOMETPUYECKUI aHAIN3; IPUHIUI METO/Ia ONPENEICHNE KOHIEHTPALMU BEIECTBA B MIPSMOU

noTeHuuoMeTpuu. MloHocenekTuBHbIE 31€KTpoAbl. [IpuMenenne npsmMoil MOTEHIMOMETPHH.

[ToreHunomeTpuyeckoe TUTPOBAHUE:! IIPUHLIAIL KpUBBIE TUTPOBAHUS, IIPUMEHEHUE

MOTEHLIMOMETPUYECKOTO TUTPOBAHUSI.

Konnykromerpuueckuii ananu3 (konaykromerpus). IlpuHuun metona, ocHoBHble moHATHA. [Ipsamas

KOHAYKTOMETpUs (ONpeesieHue KOHIEHTPAI[MM PaCYETHBIM METOJOM M METO/O0M I'pagyHpPOBOYHOIO

rpaguka).

Konaykromerpuueckoe TutpoBanue. CymHocTs MeTosia. KpuBble TUTpOBaHUS.

[IpMeHeHne KOHAYKTOMETPUYECKOTO TUTPOBAHUS.

[Monsporpaduueckuii aHamu3. CymHocTh Merona. [lomsiporpaMmbl, ©X OCHOBHBIE XapaKTEPUCTHUKH.

[Tpumenenue noisiporpaduu B KaYECTBEHHOM U KOJIMYECTBEHHOM aHAJIM3E.

Awmrnepomerpuueckoe TutpoBanue. CymHocTh Merona. Kpusbie TUTpoBaHus. Y CIOBUS NPOBEACHUS

TUTPOBAHUSI.

Kynonomerpuuecknii ananmus3. CyIIHOCT METOAA. YCIOBHS KYJIOHOMETPHUYECKUX ONpPEICICHUMN.

IIpsiMast KyJTOHOMETpHSI.

Kynonomerpuueckoe TtuTpoBanue. CymHOCTh METOJA. YCIOBUS MPOBEACHUS THUTPOBAHUS.

[IpyMeHeHne KyJIOHOMETPUUECKOTO TUTPOBAHHUS.



Kpurtepnuu onieHKH 0TBeTa CTyJIeHTAa HA IK3aMeHe

Xapakmepucmm(a omeema

oanol

JlaH TmONHBINA, pa3BepHYTHIM OTBET Ha IIOCTABJIEHHBIA BOIPOC,
MOKa3aHa COBOKYITHOCTh OCO3HAaHHBIX 3HaHMH 00 0OBeKTe,
MIPOSIBIISIONIASCS B CBOOOHOM ONEPUPOBAHUU TOHATUSAMHU, YMEHUH
BBIJICINTh CYILIECTBEHHbIE M HECYLIECTBEHHBIE €ro IPU3HAKH,
MIPUYUHHO-CJIE/ICTBEHHbBIE CBSI3H. 3HaHue 00 o0BeKTe
JNEMOHCTpHUpYyeTcss Ha (poHe TMOHMMAHUSA €ro B CHCTEME JaHHOU
HAayKHd ¥ MEXJIUCUUIUIMHAPHBIX cBsizeld. OTBeT (hopMmynupyercs B
TEPMHMHAX HAYKH, W3JI0KEH JIMTEPaTypHBIM S3bIKOM, JIOI'MYEH,
JIOKa3aTeJICH, JEMOHCTPUPYET aBTOPCKYIO NO3UIMIO CTYACHTA.

46-50

JlaH TIONHBINA, pa3BepHYTHIM OTBET Ha IIOCTABJICHHBIA BOIPOC,
MOKa3aHa COBOKYIMHOCTh OCO3HAaHHBIX 3HaHHM 00 oOBekTe,
JIOKa3aTEJIbHO PACKPBITHl OCHOBHBIE IIOJIOXKEHHSI TEMBI; B OTBETE
IIPOCIIEKUBACTCS YyeTKas CTPYKTYpa, JIOTUYECKAst
[IOCJIEZI0BATEIbHOCTh, OTPAXKAIOLIAsl CYILIHOCTb PACKPbIBAEMBIX
MIOHSATUH, TCOPUH, sABJIEHUN. 3HaHHE 00 0OBEKTE NEMOHCTPUPYETCS
Ha (OHE TOHMMAaHUS €ro B CHCTEME JAaHHOW HAayKd U
MEXIUCIUIUIMHAPHBIX CBsi3el. OTBET W3JI0KEH JUTEPATYPHBIM
A3BIKOM B TEPMHHAX HAyKU. MOryT OBITh AOIYIIEHbl HEJOYETHI B
OnpeeIeHUN MOHATUH, UCIIpaBJICHHbIC CTYJIEHTOM
CaMOCTOSITEIILHO B IIPOLIECCE OTBETA.

41-45

JlaH TOJIHBINM, pa3BEpHYTHIM OTBET HA IIOCTABJICHHBIM BOIPOC,
IIOKa3aHO YMEHME BBIICIUTh CYLICCTBEHHBIE M HECYIIECTBEHHBIC
IIPU3HAKK, NPUYUHHO-CIEICTBEHHbIE  CBA3HM. OTBET  YETKO
CTPYKTYpUPOBaH, JIOTHYEH, M3JI0XKEH B TepMUHAX Hayku. OHaKo
JOMYIIEHbl ~ HEe3HAYUTEJIbHbIE  OMIMOKM  WJIM  HEJOYEeThl,
WCIPABJICHHBIE CTYIEHTOM C IOMOIIBIO «HABOAAIIUX» BOIPOCOB
IIpEnoaaBaTess.

36-40

JlaH TIOJNHBINA, HO HEIOCTATOYHO IIOCJIEIOBATEIbHBIM OTBET Ha
IIOCTAaBJICHHBIM BOIIPOC, HO IIPU 3TOM IIOKAa3aHO YMEHHE BBIICIIUTH
CyIIECTBEHHbIE W HECYIIECTBEHHbIC MPHU3HAKA U IPUYUHHO-
CIIeACTBEHHbIE CBA3M. OTBET JIOTMYEH M M3JI0)KEH B TEPMHUHAX
Hayku. Moryt ObIThb AomymieHbl 1-2 omuOKH B OINpeaereHUH
OCHOBHBIX IIOHSATUH, KOTOPBIE CTYIEHT 3aTPYAHSCTCS HCIIPABUTH
CaMOCTOSITEJILHO.

31-35

JlaH HEmOCTAaTOYHO MOJHBIM U HENOCTATOYHO PA3BEPHYTHIA OTBET.
Jlornka M moCIIENOBATEIBHOCTD M3JI0XKEHHS HMMEIOT HapyIICHUS.
Jomymiensl  OmMOKM B PACKPBITUM THOHATHHA, YHOTPeOICHHH
TepMuHOB. CTyJeHT He CHnoco0eH CaMOCTOSTENbHO BbIAEIUTH
CYLIECTBEHHbIE W HECYIIECTBEHHbIE INPU3HAKK U IPUYUHHO-
ciencTBeHHble  cBsi3U.  CTyeHT MOXKET  KOHKPETU3HPOBATh
0000IIeHHbIE 3HAHMS, [OKa3aB Ha NpUMEpax WX OCHOBHBIC
IIOJIOKEHUS TOJIBKO € IOMOILIpIO0 Ipenojasarensd. Peuesoe
oopmireHne TpedyeT NONPaBoK, KOPPEKLUHY.

26-30

JlaH HEenoJHBIM OTBET, JIOTUKA U IOCJIEJOBATEIbHOCTD W3JI0KEHUS
UMEIOT CYIIeCTBEHHbIE HapymieHus. [lomymieHsl rpyObie ommuoOKu
IIPU ONPEJEJIEHUN CYLUIHOCTH PAaCKpPbIBAEMbIX IOHATHI, TEOpUH,

21-25




SIBJICHUH, BCIIEICTBUE HEMIOHUMAHHUS CTYAEHTOM HMX CYIIECTBEHHBIX
N HECCYHICCTBCHHLIX INPHU3HAKOB MU cBsa3eil. B oTBere OTCYTCTBYIOT
BBIBOJbI. ~ YMEHHE  DPACKPBITh  KOHKPETHbIE  IPOSBICHUSA
000011IeHHBIX 3HAHUI He Moka3zaHo. PeueBoe odopmieHue Tpedyet
HOIIPABOK, KOPPEKLIUH.

JlaH HenonHBIA OTBET, MPEACTABJISIOMNNA COOOW pa3po3HEHHbIE
3HAHUSI 1O TEME BOMpOCa C CYIIECTBEHHBIMH OIIMOKaMH B
onpeneneHusx. [IpucyTcTByrOT (PparMeHTapHOCTh, HEJIOTHYHOCTH
u3n0xeHus. CTyZIeHT He OCO3HAET CBsI3b IAHHOTO MOHATHSI, TECOPHH,
ABJICHUA C JPyTHMU 00BEKTAMU JUCHUIIIINHBI. OTCYTCTBYIOT
BBIBOJIbI, KOHKpETH3allMsd M JI0Ka3aTeJIbHOCTh H3JI0XKEHUs. Peub
HErpaMoOTHas. HOHOJ’IHI/ITGJ'II)HBIG n YTOYHAIOOIUC BOIIPOCHI
npernojaBaTenss He NPHUBOJAT K KOPPEKLIMH OTBETa CTY/AEHTa He
TOJIKO Ha IIOCTABJICHHBI BONPOC, HO M Ha JIpyrue BOMIPOCHI
JCHUTUINHBIL.

He nostyueHs! 0TBETHI 10 6a30BbIM BOIPOCAM JAUCLHILINHBI. 0

1-20

PesynbTupyromas sk3amMeHaIlMOHHAsi OIICHKAa ompenemnsieTcs B cooTBeTcTBUU ¢ [lonokeHuem
COTI'Y o 6amipbHO-pEHTUHTOBOM CUCTEME OIIEHKH 3HAHUW CTYJACHTOB.

06[)3361[ IK3aMCHAIIMOHHBIX OMj1eTOB MO JUCHUILNIMHEKAHAIUTHYIECKAS] XMMMUS.

Munucmepcmeo nayku u evicuiezo oopazosanus PO
Cesepo-Ocemunckuit zocyoapcmeennutii ynueepcumem umenu Kocma Jlesanosuua Xemazyposa
Kagpeopa odweii u neopeanuueckoii xumuu
Aucyunnuna «Ananumuueckas Xumusn»
Cneyuanvnocmys:33.05.01 ®apmayusn
IK3AMEH: 2xypc, 4 cemecmp

BWJIET Ne 1

1. Meron KHCIOTHO-OCHOBHOIO TUTpoBaHUs. CymiHOCTh MeToja. MHOUMKaTopbl METOAA.
WNonnas, xpomodopHas ¥ HOHHO-XPOMO(OpHAS TEOPHH WHAWKATOPOB. KpHuBBIE
TUTPOBAHUS.

2. MonekynspHBId CHEKTPAIbHBIA aHalu3 B ONTHYECKOH oOmactu crnekrpa. CyIIHOCTH
Metofa. [IpuHIMIHaNbpHas cXeMa IMONYy9YeHUs CIIEKTpa MOTIOMIEHHS.

3. PaccunTtath MaccoBylO JOJI0 LWHKAa B oOpasle, e€caM Ha TUTPOBaHHE pacTBOpA,
MIPUTOTOBJIEHHOTO U3 ero HaBecku maccou 0,9003 r, 3arpaueno 19,51 mu 0, 1015 M
pactBopa D/ITA.

3aB. kadeapoit oomeH u
HEOPraHUYEeCKOU XUMUU, TOLEHT JLM. KybanoBa




Munucmepcmeo nayku u gvicuiezo oopazoseanus P@
Cesepo-Ocemunckuii 2ocyoapcmeennulii ynueepcumem umenu Kocma Jlesanosuua Xemazyposa
Kagpeopa obwieit u neopzanuueckoii xumuu
Aucyunnuna «Ananumuueckas Xumusny
Cneyuanvnocms:33.05.01 @apmayusn
SK3AMEH: 2 kypc, 4 cemecmp

BUJIET Ne 2

1. Meron nepMaHraHaTOMETpUUYECKOro TUTpoBaHus. CymiHOCTh. TUTpaHT. YCIOBUS NPOBEACHUS
TuTpoBaHus. OrmpeneneHne OKUcIuTeNnell U BoccTaHOBUTENEH. JOCTOMHCTBA M HEAOCTaTKH
METOJ1a.

2. Cnexrpodoromerpus. CymnrHOCTH METOAA, HCHOIB3YEeMBIE MPHUOOPHI, JOCTOMHCTBA |
HEJOCTaTKH METO/a. Y CIIOBHUS (POTOMETPHUIECKOTO OIPEIEIICHUSI.

3. M3 2,5000 r Na,CO; mpuroroBuaun 500,0 mn pactBopa. PaccumraTe Ui MOIY4EHHOTrO
pacTBopa: a) MOJISIPHYIO KOHLEHTPALUIO; 0) MOJSIPHYIO KOHLEHTPALMIO SKBUBAJICHTA; B) THTD;
r) Tatp o HClL.

3aB. kadeapoii obmeH u
HEOPraHW4eCcKOi XUMUU, TOUEHT JL.M. KybanoBa

IIpuMepHEbIe TecTOBbIE 3aaHUS IS KOHTPOJISI 3HAHUH 00y4aronuxcs
Tema 1.KauecmeenHnvle peakyuu KamuoHos 1-3 ananumuieckux epynn no KUCi0mHo-0CHOSHOU Kiaccudurayuu.

Ko BTOpOIt aHaMUTHUYECKON IpyMIe OTHOCHTCS:
Hg(ID)

Hg(D)

Ca(Il)

Mn(II)

K TpeTbeit anHamuTHUECKON TpyTIIIe OTHOCUTCS:
Sr(II)

Mg(II)

Mn(1I)

Ca(Il)

K TpeTpelt aHauTHYECKOH rpyIiIe He OTHOCUTCS:
Cr(I1I)

Ba(Il)

Ca(Il)

Sr(II)

I'pymmioBoii peareHT st 0OHApYKEHUSI KATHOHOB ITEPBOW aHATUTHYECKOHN TPYIIIIbL:
HET

cepHasi KUCJIoTa

COJISIHAsI KUCIIOTA

aMMHakK

I'pynmoBoii peareHT Uit OOHapy>KEHUsI KATHOHOB TPEThEeH aHATMTUUECKON TPYIIIIbL:
cepHast KHCIIOTa

COJIsIHAsl KUCIIOTa

THJIPOKCH]] HaTpUS



aMMHaK

Tema 2. qy@cm@umeﬂbﬁocmb anaiumudecKux peakuuzi, UOHHAA CUla pacmeopos, aKmueHOCNnb UOHO6 6 pacmeopax
CUIbHBIX 21€eKmpOounoe

J71s1 KaKoTO AMEKTPOIUTAa HOHHAS CHIIa Oy1eT MUHUMATHHOMU:
0,2 M KanbIuii XJIOPUCTBIN

0,1 M cymsdar xenesa (I111)

0,2 M 6uxapOoHaT HaTPHUS

0,1 M HuTtpaTt xanus

0,3 M docdar ammonus

AKTHBHOCTH MOHOB Bojopoaa ¢ pH 11,5 paBua (Moub/i):
3,16x10(-12)
4,11x10(-13)
3,36x10(-12)
3,29x10(-12)
2,91x10(-12)

AkTHUBHOCTH HOHOB Bosiopoaa ¢ pOH 10,3 paBua (MoJIb/7):
2,0x10(-4)

4,0x10(-3)

4,2x10(-10)

2,0x10(-11)

2,3x10(-14)

Honnas cuna 0,070 Moins/n pacTBOpa cyibdara HaTpHUs paBHa:
0,32
0,14
0,28
0,21
0,39

Nonnas cmma 0,2 Monb/1 pactBopa xiaopunaa xxeiesa (I11) pasHa:
1,2
0,4
0,8
1,0
2,2

[Ipenen obnapyxenust noHoB Hatpusa B Karure 0,05 mi paBen 0,125 mxr. [IpenensHoe pasdaBneHue Ui NaHHON
peaxIuu paBHO (MJI/T):

100 000

400 000

200 000

300 000

150 000

Tema 3. KauecmeeHnnvle peakyuu KamuoHo8 4-6 anarumudeckux spynn no KUCI0MHO-0CHOBHOU KIACCUDUKAYUU.
Pearentom s o6Hapyxenust nonos Al(1l) sBasercs:

aII3apuH

KOHI'0-KpPaCHBII



MCETHJICHOBAsI CUHb

W3 xaTHOHOB BBIOPATH TOT, KOTOPKIN OYAET 0CaXKAAThCSI U30BITKOM THAPOKCUIA KAJIUS:
Zn(1I)

Cr(III)

Cd(n

Sr(1I)

Briopats pearent mis paznenerus Al(IID) m Mg(ID):
NH;xH,O

HCI

NaOH

PearenT, ciocoOCTBYIONINIA PacCTBOPEHHUIO OCalKa XJIopuaa cepedpa:
cepHast KHCIIOTa

pacTBOp aMMHUaKa

KajoMellb

COJISIHAsI KUCIIOTa

Ocanoxk conepxut AgCl u SrSO,4. KakuMm peareHToM UX MOXHO pa3ieiuTh:
pacTBop aMMHaKa

pPacTBOp aMMOHHMS OKcasaTa

pacTBOpP TUAPOKCHUIA HATPUS

pacTBOp CEPHOM KUCIIOTHI

Kaxoii pearent Ha3piBaroT peaktuBoM JI.A. Uyraena:
TIUTU30H

JUATETHITITHOKCAM

anu3apuH

JTAMETUITITUOKCUM

Tema 4. Kauecmeenuvie peakyuu aHuoHos [-3 aumarumuueckux 2epynn no KiAcCU@UKayuu, OCHOBAHHOU Ha
00pA308aHUU MATIOPACMBOPUMBIX COell bapus u cepedpa.

AHNOH, 00eCcIBeYNBAIOLINN PACTBOP HoJa BKaJIHs HOJHUIE:
HUTpaT-UOH

cynb(ar-HoH

THOCYJIb(AT-HOH

OKcaJaT-uoH

Ocaiok ¢ pacTBOpoM OapHst XJIOpH/Ia B HEUTPaJIbHOU cpezie 00pa3yroT aHHOHBI
OpoMua-uOH, HUTPAT-UOH

cyns(hua-noH, KapOOHAT-NOH

¢docdar-uoH, kapOOHAT-HOH

aleTaT-uoH, HUTPUT-UOH

PacTBopom cepebpa HUTpaTa He 0CaXKIACTCsI
OpoMua—MoH

aleTaT-uoH

XJIOPUI—HOH

HOJIUI-UOH

AHHOHBI, OKUCIISIONINE N0 KNS B CEPHOKHCIION cpene
HUTPAT-HOH, CYIb(aT-HOH



CyJb(QHI-UOH, apCCHUT-UOH
HUTPUT—HMOH, HUTPAT-HOH
areTaT-uoH, HUTPaT-uoH

AHHOHBI, 00€CIIBEUNBAOIINE PACTBOP I10/1a BKaJIHS HOIUIE
CyIb(QHUI-NOH, XJIOPUA-UOH

CYIb(QUT—HOH, CYTb(HUA—HOH

HUTpPAT-UOH, HUTPUT-HOH

areTaT-uoH, CyIb(OUI—OH

AHHMOHBI, 00eCIIBEUMBAIOIIIE PACTBOP KaNKs IIEpMaHraHaTa B CEPHOKUCIION cpene
Cynb(UT-NOH, CyTh(haT-HOH

THOIUOHAT—HOH, XJIOPH/I-HOH

CyIb(paT—HoH, THOCYJIb(AT—HOH

HUTPAT-UOH, HUTPUT-HOH

Pearents! 1uist o0HapykeHUs CyTbGUT-HOHOB

CepHasi KHCIIOTa, alleTaT CBHHIIA

KaJIUsl IEpMaHTaHaT B KUCIION Cpezie, XJIOPOBOAOPOJHAS KHCIIOTA
OOpHas KHCIIOTa, POAU30HAT Oapus

HUTPOIPYCCUA HATPHsI, HUTPAT cepedpa

PeareHT amnst 0OHapy KEHUS OKCAIaT-MOHOB
HUTPONPYCCHJ] HATPHUS

T EHITIaMIH

KaJIs IEpMaHraHar B KHCJION cpene
MarHe3uajibHasi CMeCh

Tema 5. Pacuem mumpa, MO]lﬂpHOﬁ KOHYermpayuu u /VlO]Z}ipHOI/lv KOHYerRmpayuu dKkeuedleHma seujecmed.

Paccuwuraiite Tutp (r/cM’) MOJIB/IM? pacTBOpa yKCYCHOM KUCIIOTHI:

1,2:10°

0,6:10°

1,2:107

6,02:107

ITo kakoii GopMyJIe PACCUMTHIBAIOT THTP PACTBOPA, PUTOTOBJIEHHOTO M3 CTAHIAPTHOTO PACTBOPA:
m\
L000

a) ;
r= ¢V
6) LO00 :
r="

B) s
r) T=mV

Kakas macca ruapokcuaa Hatpus (1) comepxutes B 500 cm® pactBopa ¢ konrentpanueit 0,02 Moss/aqm’:
0,40
4,00
2,00
0,20

Paccunralite Maccy HaBeCKH XJIOpUIa HAaTpus (T), HEOOXOMMMYIO Ui TIPUTOTOBJIEHUS 2 IM° PAacTBOPa C TUTPOM
0,001 r/cm?®;



2,000

0,002

0,0200

0,5000

BblunciuTe MOJSPHYKO KOHIEHTpAMIiO MOJb (aM®) pacTBopa KapOOHAara Kaibls, [PUTOTOBJIEHHOTO
pacTBopeHHEM HaBecku Maccoit 5,2000 T B MepHO# Kon6e BMecTUMOCTRI0 500 cM™:

1,0400

0,0208

0,1040

0,2080

Paccunraiite TuTp (T/CM) pacTBOpa IIaBENIEBOM KUCIOTHI C MOJISIPHOI KOHIIeHTpaIwei skBruBaienTta 0,100 momb/m.

a) 45-107°
6) 451077
p) 9.0:107
ry 9.0-107°

PaccuuTaiiTe MOJSIpHYIO KOHIICHTPAIMIO PAcTBOpa cepedpa HUTpaTa M ero TUTPUMETPHUECKH (aKTop mepecyera
nokasus xjaopuny, ecimu B 400,0 Mt pactBopa comepxkutes 3,2560 T conn.

0,078

0,053

0,048

0,082

PaccunTaiite TUTpUMETpUYECKHi (akTOp mepecuera cepeOpa HHUTpaTa MOKAIHSA XJIOPHUAY, €CJIH MOJSIPHAS
KoHIeHTpalus paBHa 0,048 Mob/I.

0,004823

0,005376

0,003567

0,002864

B 200,0 mut pacTBOpa comepkarcs 2 T Kalus XJIOPHUIa. BEMUCIUTE MOJSIPHYIO KOHIICHTPAITUIO STOTO PacTBOpA.
0,123

0,112

0,134

0,0098

Tema 6. Kucnommno-ocrhognoe u ocaoumesnbHoe mumpoeaHue.

KakoBa okpacka WHAMKATOpa B TOUYKE 3KBUBAIEHTHOCTH cucteMbl HCl+NaOH?
CHHSA

¢uoneToBas

MaJIMHOBAsI

OecuBeTHAs

Paccunrats OH™ norpermnocts npu tutpoBaruu 0,1 mons/mm’ pacteopa KOH pactsopom HCI ¢ uuaumkatopom
denondranennom (pT=9,0).

0,1

0,3

0,2

0,5



[Ipy TUTPOBaHMM pACTBOpPAa aMMHAKa XJIOPOBOJOPOJHOM KHCJIOTOM, TUTp Kotoporo pasen 0,004572 r/em’.
Boruucnure konuentpanuto HCI.

0,1570

0,2312

0,1253

0,1780

Ha turpoBanme 10,50 cm® pactBopa ammuaka 3arpadeHo 12,85 c¢cm’HCl konnentpammeit 0,1256 moms/mm’.
BBIUKCIIUTE KOHLIEHTPALMIO PACTBOPA AMMHAKA.

0,1870

0,2019

0,1533

0,2160

Yemy paBeH TutpuMerpuueckuil pakrop nepecuera tutpaHtraAgNOsmoHaTpus xyopuny ¢ konuentpanuei 0,1000
MOJIB/1?

8,747-10°

3,542-10°°

5,844-10°

6,232-10°

Ha TtutpoBanme pactBopa Gensoitnol kucmorel C6HSCOOH 3atpaueno 15,00 cm® 0,02000 moss/mM® pactBopa
NaOH. Berancnute Maccy KUCIOTHI (T) B pacTBOPE.

36,60

0,0366

18,30

0,0183

Kakoif U3 mepedyncieHHbIX HIKE TUTPAHTOB MOXHO HCIIONB30BATh JAJISI IPSMOTO OCAJUTEIHHOTO THUTPOBAHHS ~
0,05 Moub/1 pacTBOpa KaJius THOIMAaHATA?

C(1/2 Hgy(NOs),) = 0,05 momb/1;

0,05 momw/1 pacTBOp Kanms rekcanuanodeppara(ll);

0,05 mMoub/1 pacTBOP HATPUS XJIOPUIA;

C(1/2 Hg(NOs),) = 0,05 moub/m.

Kakoii n3 nepeunciieHHbIX HIXKE TUTPAHTOB MOYKHO HCIIONIB30BATh JUIS ONpEJeNICHHs Kaiuus OpOMUIa 10 METOLY
®onprapaa?

0,05 Mo/ pacTBOp cepedpa HUTpaTa;

0,05 MoJIB/1T pacTBOP aMMOHUSI THOIIMAHATA;

0,05 moms/n pacTBOp cepedpa HuTpata; 0,05 MOJIB/T paCTBOP aMMOHMSI TUOIIMAHATA,

0,05 momw/n pactBop D/TA; 0,05 Monb/1 pacTBOp MarHus cynbdara.

Kakoe M3 mepednciieHHbIX HHUXKE BEUISCTB MOXXHO UCIOJIB30BaTh s craHgaprusaiuu 0,05 Moiib/1 pacTBopa
aMMOHUS THOIlMaHaTa?

0,05 MomB/7 pacTBOpP HATPHS XJIOPUIA;

0,05 mMomw/1 pacTBOp cepebpa HUTpaTa;

HHK;

KaJbIHsI KapOOHAT.

KaKaH peaKLIPISI HaXO0JUTCA HAa OCHOBEC METO0B HpOTOJ‘II/ITOMeTpI/II/I?
2-2°% 51
H"+ OH — H,0O



Ag"+ Cl— AgCl
Cu” + 4NH; — [Cu(NH3)]s~

Borunciure pH 0,5 mons/am’pactBopaammuaka, KNH; = 1,76 - 107°?
3,03

10,92

1,30

12,70

[To xakoMy ypaBHEHHWIO BBIUMCISAIOT pH B TOYKE SKBHUBAIEHTHOCTH IPH THTPOBAHHWU IIABEJIEBOM KHCIOTHI
H,C,OH(HAn) pactBopom NaOH?
pH = pKian — 1gChan

pH _ ]JK o ]gcli.\n
HAn C\m—

L .. [
pH = 5 PRy — 4 ]gcj-i'-.n‘

“

SO
pH = ,.f+2p|\ﬁ-1"-_|1+ 5 ]gc-"'"_

“

Kakoii ¢akTop BiuseT Ha BETMYNHY CKayKa KPHBOW THTPOBAHMS?
pT unnukartopa

MHTEpBa [epexo/ia MHIUKaTopa

KOHLIEHTpALlMs aHAJIM3UPYEMOI0 pacTBoOpa

00BeM TUTpaHTA

Paccuwuraiite pH 0,01 mons/nm® pacteopa azotuctoii kuciotsl KHNO, = 6,90-10*
12,00

2,00

2,58

11,42

Paccunraiite pH 0,02 mons/am® pacteopa 6enzoitnoit kucnorsl KCsHsCOOH=6,30-107
1,70

11,05

12,30

2,45

0,1 monw/m pactBop Harpua Opommuma TutpyoT 0,1 Momb/1 pacTBopoM cepedpa HUTpaTa C HHIUKATOPOM
¢ryopecuenHoM. Ykaxure 3HadeHue pH cpeasl Ipy THTPOBAHUH:

4-5;

5-10;

6-10;

7-10;

8-10.

0,05 monb/n pactBop Kamusa rekcanuanodeppara (II) tutpyror 0,05 Monb/n pacTBOpoM Kajus IepMaHTaHaTa C
MHJMKATOPOM METHJIOBBIM (PHOJIETOBBIM. YKaKHTE OKPACKy pacTBOPA B HA4aJIbHBI MOMEHT THTPOBAHHS:
OeciBeTHA,

3eJIeHas;

¢duoneronas;

KenTast;

KpacHO-KOpUYHEBas;



0,05 monp/n pactBop Kamus rexcaruanodeppara(ll) Turpyror 0,05 Moab/n pacTBOPOM Kajiusi NEpMaHraHara C
WHIUKATOPOM METHJIOBBIM (PHOJIETOBBIM. Y Ka)KUTE OKPACKY pacTBOpa B KOHEUHOH TOUKE THTPOBAHUS:

OeclBeTHA,

JKeInTasi,

3ejIeHas;

¢uoneroBas;

KpacHO-KOpUYHEBA.

AmuksotHyto gomto 0,05 wmoaw/m  pactBopa ImHKa xjopuaa tutpyoT 0,05 Monb/lm pacTBOpOM  Kaius
rexcarmanogeppara(ll) ¢ wHmMKaTopom aUdEHWIAMAHOM. YKaKUTE B KaKOW Cpele CIEAyeT MPOBOJIUTH
TUTPOBaHUE?:

B CEpHOKHCIION;

B COJISTHOKHUCIIOM;

B YKCYCHOKHCIIOH;

B @30THOKHCJION;

B aMMHUAYHOM;

AmikxBotHyto gomto 0,05 wmonw/m pactBopa mmHKa xijopuma TuTpyloT 0,05 Momp/m pacTBOpoM  Kalus
rekcaranogeppara(ll) ¢ uaaukaropom audeHUIAMUHOM. YKaXKHUTE OKPACKy pacTBOpa B HAayaJbHBIA MOMEHT
TUTPOBAHUS:

OeciBeTHA,

KENTas;

OopaHKeBas

cajaToBas;

¢uoneroBas;

AmkBotHyto gomo 0,05 wmonw/m pactBopa mmHKa xijopuaa TuTpyloT 0,05 Momp/m pacTBOpoOM  Kaius
rexcanuanogeppara(ll) ¢ mHIUKaTOpOM OUQPEHWIAMHUHOM. YKa)KUTE OKPAacKy pacTBOpa B KOHEYHOH TOUKe
TUTPOBAHUS:

OeclBeTHAS;

JKenTast;

OpaH’KeBas;

cajarosas;

¢duonerosas.

Ha tutposanue 10,00 cm® 0,05000 mons/mm® pactopa MgS04 3atpaueno 12,50 cm® pactBopa komiuiekcona 111
(M=402 r). KakoBa MoJIspHas KOHLIEHTPALUs THTpaHTa (Mob/am>)?

0,030

0,025

0,040

0,220

BbI4UCIUTE MOJISIPHYIO KOHIEHTPALUIO (MOJIB/IM’) pacTBopa, B 200 cM® KOTOpOro coaeputes 3,32 T 6e3B0AHOTO
komruiekcoHa I (M=366 r).

0,0392

0,0531

0,0439

0,0492

Kakoit 06beM (cm®) 0,02 mons/am® pactopa kommekcona 111 (M=402 r) pacxoayercs Ha tutposanue 20 cm® 0,01
Moub/am’ pacteopa CaCl,?

15,00

17,00



5,00
10,0

Brerancnuth Maccy HaBecku (T) 6e3BogHOTO KOoMIutekcoHa [II (M=366 r), HeoOxoaumyto mis npurotoienus 500
e’ 0,02 mMosb/am® pacTBopa.

4,02

3,85

2,80

3,66

BhIuKMCIMTh KOHIEHTpaKMio pactBopa (Moab/am’), B 500 cm® koroporo comepkurcs 3,32 T 6Ge3BOAHOIO
koMmrimiekcoHa I1I (M=366 r).

He JIOCTUTHYT»
(MeHee 55 6aJ/10B)

(56-70 6a1510B)

0,02018
0,01205
0,04224
0,0181
IHoka3zare/in M1 KPUTEPUM OLIEHUBAHMS KOMIIETEHIIMA HA PA3JIMYHBIX 3TANAX UX
(popmupoBanus, onMcaHne WIKAJI OLCHUBAHUS
YpoBeHb cHOPMHPOBAHHOCTH KOMIIETECHIN I
«MuHMMAJIBHBIA «MuHMUMAJIBHBII «Cpennmnii ypoBeHb» «BbICOKHIT yPOBEHBb)
YPOBeHb YPOBEHb» (71-85 6annoB) (86-100 6an10B)

Komnemenuyuu ne

CQ@OQMMQOGaHbl.

Komnemenyuu
chopmuposaribi.

Komnemenyuu
cdhopmuposanbi.

Komnemenyuu
cdhopmuposanbl.

3HaHusE  OTCYTCTBYIOT, | COpMUPOBaHEI 3HaHuA oOmmpHeie, | 3HaHHS TBEpABIE,

YMEHHUSI W HaBBIKM He | 0a30BbIe CTPYKTYpPBI | CUCTEMHBIE. apryMEHTHPOBaHHBIE,

c(hOpMHUPOBAHBEI. 3HAHUN. YMenus HOCAT | BCECTOPOHHHE.
YMeHust pparMeHTapHbl | penpoAyKTHBHBIH YMeHus YCIEIIHO
u HOCAT | Xapakrep, MIPUMEHSIOTCS K
PENpPOAYKTUBHBIN MIPUMEHSAIOTCS K | PEIICHUIO KaK THIIOBBIX,
Xapakrep. pEIIECHUIO THMOBBIX | TAK W HECTaHJAPTHBIX
HeMmoHcTpupyercs 3a1aHuM. TBOPYECKUX 3aJaHUU.
HU3KUH ypoBeHb | JleMoHcTpHpyeTcs JemoHcTpupyercs
CaMOCTOSITEIIBHOCTH JIOCTaTOYHBIA yYPOBEHb | BBICOKUM YPOBEHB
[IPAKTUYECKOTO HABBIKA. | CAMOCTOSTEIbHOCTH CaMOCTOSTEILHOCTH,

YCTOHYHMBOTO BBICOKasg aJalTHBHOCTb
MIPAKTHYECKOTO HABBIKA. | MPAaKTUYECKOTO HaBBIKA
Onucanue KpUTepUeB OlleHUBAHUS

OO6yyarommuiics OO6yyaromuiics OO0yyaromuiics OO6yyaromuiics

JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:

- CYILIECTBEHHBIE | - 3HAHHA | - 3HAHUE U MOHHMAaHHE | - riryOokue,

npobenbl B 3HAHHAX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHUE u

y4eOHOTo MaTepHana; MaTepuaa; KOHTPOJIUPYEMOTO apryMEHTHpPOBaHHbIE

- JOIYCKAIOTCSI | - HEIMOJHBIE OTBETHI Ha | 00BEMa MPOrPaMMHOIO | 3HAHUS IPOTPAMMHOIO

MIPUHLIUIIHAIIEHBIE OCHOBHBIE BOIIPOCHI, | MaTepHana, MaTepHuana;

omKnOKK MpU OTBETE Ha | OIIMOKM B OTBETE, | -  TBEpAble  3HAHWA | - T[OJHOE I[OHMMaHHE

OCHOBHBIE BOIIPOCHI, | HENOCTATOYHOE TEOPETUUYECKOT O CYILIHOCTH U

OTCYTCTBYET 3HAaHUE W | IOHUMaHWE CYHIHOCTH | MaTepHaia. B3aNMOCBSI3H

MMOHMMAaHHE OCHOBHBIX | M3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpUBAEMBbIX




MOHATHH M KATETOPHUI, | -  HEYBEPCHHBIC U | YCTAHABJINUBAThH U | TIPOIIECCOB U SIBIICHHWH,
-HCIIOHUMAaHHEC HCTOYHBIC OTBCTHI Ha O6'L$[CH$ITB CBsA3b | TOYHOC 3HAHUC
CYITHOCTH JOIIOJTHUTCIIBHBIC IMpaKTUKH U  TCOPUH, | OCHOBHBIX HOHATUH B
JIOTIOTHUTENBLHBIX BOTIPOCHI; BBISIBIISITH paMKax  00CYXIaeMbIX
BOMPOCOB B  paMKax | - HEJOCTATOYHOE | MPOTHBOPEUUS, 3aJIaHui;
3aJIaHMUiA; BJIQJICHUE JINTEPATYPOM, | IPOOJIEMBI u| - CIIOCOOHOCTH
- OTCYTCTBHUC YMCHUA peKOMeHI{OBaHHOﬁ TCHACHIIUU PAa3BUTUAA, YCTaHaBJIUBATh u
BBITIOJTHSTh MpOrpaMMon - MPaBUJIbHBIC U | OOBACHSITH CBS3b
NPaKTUYCCKUE 3aJaHus, | TUCIUTUINHBI; KOHKpETHBIE, 0e3 | MPaKTHKH U TEOPHH;
MPEeIyCMOTPEHHEIE - yMeHue 0e3 rpyObIX | rpyObIX omuooK, | - JIOTUYECKU
pOTPaMMOi omIrboK peuiath | OTBETHI Ha | MOCJeI0BATENbHEIE,
JCIIUTUTAHEI; MPaKTUYECKUE 3aJIaHHs, | TIOCTABICHHBIE coJiepKaTeNbHbIE,
- OTCYTCTBUE | KOTOPBIC CITEAyET | BOMPOCHT; KOHKDPETHBIE u
TOTOBHOCTH BBITOJTHUTb. - yMCHHE  pelaTh | UCUCPIBIBAIOIINE
(cmocoOHOCTH) K MPaKTHYECKUE 3aJ[aHus, | OTBEThI HA BCE 3ajaHus,
QUCKYCCHH M HH3KYIO KOTOpPBIE cienyer | a TaKKe
CTCIICHb KOHTAKTHOCTH. BBIIIOJTHUTD, JOIIOJIHUTCJIBHBIC
- BJAJCHHE OCHOBHOW | BOMPOCHI 3K3aMEHATOPA;
JTUTEPATYPO, - yMEHHE  pemniath
PEKOMEHTOBaHHOM MPaKTHYECKUE 33 aHuU;
pOrpaMMoi - cBOOOIHOE
JUCIIUTUTAHEI, UCIIOJIb30BaHHE B
- HaJTMYue COOCTBEHHOW | OTBETaX Ha  BOMPOCHI
000CHOBaHHOM MaTepHaioB
MO3HITUH Mo | peKOMEHI0BaHHOI
00CyXTaeMbIM OCHOBHOI u
BOIIPOCAM. JIOTIOJIHUTENBHOMN
Bo3MmoxHBI JTUTEPATYPHI.
HE3HAYMTEIBHBIC
OTOBOPKH u
HECTOYHOCTHU B
PACKPBITHH OTACTHHBIX
MOJIOKEHUI BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Ouenka Ouenka Ounenka Ounenka
«HEY/IOBJIETBOPUTEJIb | «Y/JOBJIETBOPUTEIBHO | «XOPOIIOY» / «32a4TEHO» «OTJIMYHOY /
HO» /He 3aYTeHO » [ «3a4TEHO» «3a4YTEHO»

9. YueOHO-MeTOAUYeCKOe U MHPOPMAIMOHHOE o0ecTiedeHne TUCHUILTUHBI (MOTYJIs)
a) OCHOBHAfl JIUTepaTypa:
1. Xapurtonos, lO. . Ananutnueckas xumug. AHanutuka 1. OOmume TeopeTnyeckue
ocHoBbl. KauectBennsiit ananu3 / Xaputonos lO. 5. - Mocksa : [DOTAP-Menua, 2014. -
688 c. - ISBN 978-5-9704-2934-1. - Tekcr : snekrponnsii // DBC "Koncymbrant
crynenrta": [caiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970429341.html
2. XaputonoB, 0. . Anamutuueckas xumusi. AHanutuka 2. KonudecTBeHHBIN aHanmus.
Ou3nko-xuMudeckue (MHCTpyMeHTaJdbHble) MeTonbl aHanuza / HO. SI. XaputoHoB -
MockBa : I'DOTAP-Memna, 2014. - 656 c. - ISBN 978-5-9704-2941-9. - Tekcrt
anektpounbii  // OBC  "Koucynmprant  crynmenta':  [caiit]. -  URL
https://www.studentlibrary.ru/book/ISBN9785970429419.html



https://www.studentlibrary.ru/book/ISBN9785970429419.html
https://www.studentlibrary.ru/book/ISBN9785970429341.html

10.

11.

12.

XaputoHos, 1O. f. Ananutudeckas xumus. [Ipaktukym / Xaputonos 1O. . , 'puropnresa
B. 10. - Mocksa : I'D0TAP-Menua, 2009. - 296 c. - ISBN 978-5-9704-1385-2. - Tekcr :
anektponnbii  //  OBC  "Koncymprant  crymenta':  [caiit]. -  URL
https://www.studentlibrary.ru/book/ISBN9785970413852.html

XaputonoB, lO. S. Ananutmyeckas xumus. KadecTBeHHbI aHanu3. TUTpuMmeTpus.
COopHuk ynpaxHeHui : yaeoHoe mocobue / F0. A. Xaputonos, /. H. [I)xabapos - Mocksa
: I'DOTAP-Menna, 2015. - 240 c. - ISBN 978-5-9704-3272-3. - TekcT : 31€KTPOHHBIN //
9bC "KoncynbTant cTyneHra': [caitT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970432723 .html

Xapuronos, 0. SI. Ananutudeckass xumus : yuebnuk / FO. SI. XaputoHnoB - Mocksa :
I'SOTAP-Menua, 2018. - 320 c. - ISBN 978-5-9704-4400-9. - TekcT : AIEKTPOHHBIN //
9BC "KoncynpTant cTyneHra': [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970444009.html

MownorapoBa, O. B. Ananutudeckass XxumMus. 3ajaud ¥ BOIpockl: yued. mocooue / O. B.
Momnoraposa, C. B. Myrunosa, [I. I'. ®unarosa ; noxg pea. T. H. IllexoBuoBoii. - Mockaa :
I'S0TAP-Menua, 2016. - 112 c. - ISBN 978-5-9704-3572-4. - Tekct : 3ME€KTPOHHBIN //
9bC "KoncynbpTant cTtyaeHTa': [caitT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970435724.html

Amapues, A. . AHanmuTideckas Xxumusl : yue0. mocooue / AnapueB A. U. , AnexcanapoBa
T. II. , KazakoBa A. A. , Kapynuna O. B. - HoBocubupck : M3n-so HI'TY, 2015. - 92 c. -
ISBN 978-5-7782-2710-1. - Tekct: anektponusiii // 3BC "KoHcynbTaHT cTymeHTta':
[catiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785778227101.html

Bnacosa, E. I'. Ananutndeckas XMMus : XumMudeckne Metoasl anannsa / E. I'. Briacosa, A.

@. Kyxos, U. ®. Konocosa, K. A. Komaposa, B. B. Ky3uenos, JI. b. Ky3nenona, E. A.
Kyukapes, JI. H. Mensenesa, C. JI. Poratunckas, H. JI. Pymsnnena, O. JI. CamopykoBa,
JI. b. Oranecsn, M. b. OrapeBa, O. M. Ilerpyxun, A. P. Tumep6aeB - Mocksa :
JlaGoparopus 3Hanuii, 2017. - 467 c. (YueOHuk s Bbiciueit mkonsl) - ISBN 978-5-
00101-554-3. - Tekct : anekrponnslii // IBC "Koncynbrant crynenta": [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785001015543.html

0) 1ONOJIHNTEeJIbHAS JINTepaTypa:
AnekcanapoBa, D. A. AHanuTHYecKass XuMHUs. TeopeTHUYeCKHUEe OCHOBBI M JIA0OPATOPHBIN
npakTukyM : B 2 kH. KH. 1. Xumudeckne MeTOIbI aHaM3a : MPaKTUKyM/ AJieKkcaHaposa 3.
A., l'aiinykoBa H. I'. - Mocksa : KonocC, 2013. - 549 c¢. (Y4yeOuuku u y4e6. mocooust s
CTYACHTOB BbICII. yueO. 3aBeaenuil) - ISBN 978-5-9532-0741-6. - TekcT : 31eKTpOHHBIH //
9bC "KoHncynbTaHT cTyaeHTa'": [caitT]. - URL
https://www.studentlibrary.ru/book/ISBN9785953207416.html
Tpudonosa, A. H. AHanutudeckas xumus. JlabopaTopHbIi IPaKTUKYM : y4ueb. mocodue /
A. H. Tpudonosa, U. B. MenscuroBa - Munck : Beimr. mk. , 2013. - 160 c. - ISBN 978-
985-06-2246-4. - Tekct : anextponnsiii / ObC "Koncynbrant cryaenTa" : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9789850622464.html
Moguan, H. WM. Ananutnueckass xumus : (pU3MKO-XUMHUYECKHE U (PU3MUECKHE METOIbI
aHanmu3a : yuebnoe mocoodue / H. . MoBuan. - Kazans : U3garenscteo KHUTY, 2013. -
236 c. - ISBN 978-5-7882-1454-2. - Tekcrt: snextponssii // DbC "KoHcynbraHT
crynenta": [caiir]. - URL : https://www.studentlibrary.ru/book/ISBN9785788214542.html
AunekcanzipoBa J. A. AHanmutuueckas xumus B 2 kaurax. Kaura 1. XumMudeckue MeTO bl
aHanu3a: yuyeOHUK W IPaKTUKYM JUIs By30B / O. A. Anekcanzaposa, H. I'. l'aiinykoBa. — 3-
e m31., ucnp. u gon. — Mocksa : U3marensctBo FOpaiit, 2020. — 537 ¢. — (Bricmiee



https://www.studentlibrary.ru/book/ISBN9785788214542.html
https://www.studentlibrary.ru/book/ISBN9789850622464.html
https://www.studentlibrary.ru/book/ISBN9785953207416.html
https://www.studentlibrary.ru/book/ISBN9785001015543.html
https://www.studentlibrary.ru/book/ISBN9785778227101.html
https://www.studentlibrary.ru/book/ISBN9785970435724.html
https://www.studentlibrary.ru/book/ISBN9785970444009.html
https://www.studentlibrary.ru/book/ISBN9785970432723.html
https://www.studentlibrary.ru/book/ISBN9785970413852.html

obpazoBanue). — ISBN 978-5-534-09354-4. — Tekct: snekrponHsiid / ObC FOpait
[catiT]. — URL: https://urait.ru/bcode/450432

13. AnekcanzpoBa O. A. AHanutudeckas xumus B 2 kuurax. Kuura 2. ®U3uKo-XUMUYECKHE
METO/ABl aHaju3a : Y4eOHHK M TpaKTHKyM Juii By3oB / O. A. Anekcanaposa, H. T.
lNaiinyxoBa. — 3-e uza., ucnp. u gon. — Mocksa : U3natensctBo FOpaiit, 2020. — 344 c.
— (Bsicmiee o6paszoBanue). — ISBN 978-5-534-09460-2. — Texkcr : anexTponnslii // 3bC
IOpaiir [caiit]. — URL: https://urait.ru/bcode/450453

14. Maitep B.P. Ilpaktuueckasi BHICOKOd(QEKTHBHAsL KUAKOCTHAas XxpomaTtorpadus / B.P.
Maiiep ; mox o6mr. pea. M.b. bapy ; nep. ¢ aarn. M.A. IleryxoBa, O.A. Ileryxogoii, C.b.
I'ombGoeBoit u 1ap. — 5-¢ uzn. — Mocksa: Texnocdepa, 2017. — 408 c. : wi.,Tabmn., cxem. —
(Mup xumun). — Pexxum noctyna: nmo momanucke. — URL: https://biblioclub.ru/index.php?
page=book&id=496529

15. Hukutnaa H. I Ananmutrueckas XuMHS M (PU3UKO-XMMHUYECKHE METOABI aHAIM3a :
yueOHUK U npakTukyMm Juist By30B / H. I'. Hukutuna, A. I'. bopucos, T. Y. Xaxanuna ; noj
penakuueir H. I'. Hukutunoit. — 4-e u3z., nepepad. u gomn. — Mocksa : M3narenscTBo
Opaiit, 2020. — 394 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-00427-4. —
Tekcr : anextponssiii // DbC FOpaii [caiit]. — URL: https://urait.ru/bcode/449690

16. CmarynoBa A. H. Crartuctuyeckre METObl B aHAIMTHUECKONW XUMHU : yueOHOe mocodue

1t By30B / A. H. Cmarynosa, O. M. KapriykoBa. — 2-¢ u3j., nepepad. u gom. — Mockaa:
W3narensctBo FOpaiit, 2020. — 364 c¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-
13147-5. —  Tekct: onextponssidi //  DObC  IOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/449294

17. TlonoBa, JI. ®. MHCTpyMeHTaIbHBIE MeTOABI aHanu3a / 1. @. [TomoBa - Apxanrensck : N]1
CADY, 2014. - 263 c. - ISBN 978-5-261-01007-4. - Tekct : snextponHsbii // DbC

"KoHcynbTaHT cTyaeHTa'": - URL:
https://www.studentlibrary.ru/book/ISBN9785261010074.html
18. MoBuan, H. WM. Pacderbi B KOJWYECTBEHHOM XHMHYECKOM aHaIM3€ : Yy4eOHO-

Meroanueckoe mocooue / H. M. Mogsuan, E. 0. CutnukoBa - Kazanp : M3narenscTBo
KHUTY, 2018. - 224 c. - ISBN 978-5-7882-2329-2. - Tekct: anexkrponssii // DbC
"KoHcynpTaHT CTyneHra': - URL
https://www.studentlibrary.ru/book/ISBN9785788223292 .html

19. Kpumradosuy, B.M. duzmko-xuMu4eckue MeETOABI HcCcienoBaHus: y4yeOnuk / B.M.
Kpumradosuy, /[.B. Kpumradosuu, H.B. Epemeesa. — 2-e uzn. — Mocksa : J{amkos u K°,
2018. — 208 c.: wun — Pexum pocryma: mno noammcke. — URL:
https://biblioclub.ru/index.php?page=book&id=573128

B) mporpaMMHoe odecnieyenue u UHTepHET-pecypchl
OObecrieueH JOCTYNT K COBPEMEHHBIM MPOQPECCHOHAIBHBIM 0a3aM ITaHHBIX, WH()OPMAIMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cuctemMaM (oubmuotexka COI'Y):

1. DnexrponHas 6ubnmoreka auccepranuu u aBropedeparos PI'b (OB/] PI'B) (https:/dvs.rsl.ru).

2. OBC «YuuBepcuterckas 6udmmoreka online» (https:/biblioclub.ru).

3. ObC «Hayunas anexktponnas 6ubmmoreka eLibrary.ru» (http://elibrary.ru.)

4. VYuuBepcanpHas 0a3 maHHbix East View (https:/dlib.eastview.com). Jlorun: Khetagurov;
[Tapons: Khetagurov

5. OBbC «KoHncynbTaHT cryaeHTa». http:// www.studentlibrary.ru



http://www.studentlibrary.ru/
https://dlib.eastview.com/
http://elibrary.ru/
https://biblioclub.ru/
https://dvs.rsl.ru/
https://biblioclub.ru/index.php?page=book&id=573128
https://www.studentlibrary.ru/book/ISBN9785788223292.html
https://www.studentlibrary.ru/book/ISBN9785261010074.html
https://urait.ru/bcode/449294
https://urait.ru/bcode/449690
https://biblioclub.ru/index.php?page=book&id=496529
https://biblioclub.ru/index.php?page=book&id=496529
https://urait.ru/bcode/450453
https://urait.ru/bcode/450432

6. OBC «IOpaiit» - oOpa3oBarenbHas Cpela, BKIIOYAIONIAs BUPTYAJbHBIA YWTAIbHBIN 3all
Y4eOHUKOB M y4YEOHBIX MOCOOWI OT aBTOPOB M3 BEAyIUMX By30B Poccuum 1Mo BceM HampaBlICHUSIM U
crienuaabHOCTIM (Www.biblio-online.ru)

7. UadopmarmonHo-npaBoBoii noptain «['apant» (http:/www.garant.ru/ ).

8. CnipaBounas mpaBoBas cucteMa KoncymnbranT [mroc (http://www.consultant.ru/ ).

CocTaB JIMIEH3HOHHOTO M CBOOOTHO PACTIPOCTPAHAEMOI0 MPOrPAMMHOT0
obecrnevyeHusi, B TOM YHCJIe 0T€YeCTBEHHOI0 MPOM3BO/ICTBA

Ne ni/m HaumenoBanue Ne norosopa (JinueH3ust)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 042016 1.
) Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
) 04.2016 .
AHTHBUpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 mo
3. nporpammuoe obecredenne | 14.03.2019 r, mponnena mo 2021 r.
KasperksyTotalSecurity
[Tporpamma st 9BM «bank | Pa3zpaboTtka cory CBuzeTenbecTBO 0
4 BOMPOCOB  JIUISI  KOHTPOJIS | TOCYJApCTBEHHOW PEruCTpaluy NpOTpaMMBbl IS
' 3HAHUI OBM Ne2015611829 ot 06.02.2015 . (6eccpouHo)
CiscoWebex- Cuctema | OOO AiicrexnoroBop Ne J183-2020 ot 10.08.2020-
S IpOBE/ICHUS BEOUHAPOB. 10.08.2021 r.

Cucrema moucka TeKCTOBBIX | No795 oT  26.12.2020 (neiicTBUTENIEH 10
6. 3aMMCTBOBAaHUM 30.12.20217) ¢ 3A0 «AnTu-Ilnaruaty

«Anaturuiaruat.BY3»

[Tporpammuoe obGecneuenue | CBoOOAHOE MporpaMMHOe obecrieueHue (6eccpodHo)

TSt peaKTUPOBAHHUS
7. xuMudeckux  gopmyn  Isis
Draw

Cucrema tectupoBanus | Ne468 or 03.12.2013 WII Cynrarymun P.T.

8. Sunrav WEB Class (6eccpouno)
DJeKTpOHHAas 6ubsmoreka | https:/dvs.rsl.ru
1. nucceptarui U aBTopedeparoB | TpeOyercs peructpanus B OHONIHOTEKE
PI'B(OB/1 PI'B) cory
OBC"YHuBepcurerckas Oubnmoreka | https://biblioclub.ru
2. ONLINE" TpeOyercss peructpanusi B OuUOIHOTEKE
cory
OBC «Hayunas »snextponHas | http:/elibrary.ru.
3 oubnuoteka eLibrary.ru» Tpebyercss peructpamuss B OHOTHOTEKE
cory
4. YuuBepcanbHass 0a3 naHHbIX East | https:/dlib.eastview.com

View



https://dlib.eastview.com/
http://elibrary.ru/
https://biblioclub.ru/
https://dvs.rsl.ru/
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Jlorun: Khetagurov; I1aposns: Khetagurov

OBC  «Koncynmbrant  cTynmeHTtay | http://www.studentlibrary.ru

CryneHueckas anekTpoHHas | TpeGyercss perucrpauuss B OuOIHOTEKE
oubnmuorexka mo MemuuuHckomy u | COT'Y

bapMmarieBTHYECKOMY 00pa30BaHHIO,
a TaKXe MO €CTECTBEHHBIM U TOYHBIM
HayKaM B IIEJIOM.

OBC «IOpaiit» - oOpaszoBarenbHas | www.biblio-online.ru

cpela, BKIIOYAKOllas BHPTyalbHBIM | Tpebyercss peructpauuss B OuOIHOTEKE
YuTANBHBI  3an  yueOnukoB u | COI'Y

6. | yueOGHBIX 1OCOOMIi OT aBTOPOB U3
BeAylmMXx BYy30B Poccum mo Bcem
HAIpaBJICHUSIM U CIICTIHATHHOCTSIM

I') MeTOAUYeCKHe YKa3aHusl, pa3padoTaHHble cocTaBuTeassmu Padoueil nporpamMmabl:
1. Heénosa O.B., Ky6anosa JI.M. Xumus KoopAMHALUOHHBIX COCTUHEHUH. [DIEKTPOHHBIN
pecypc]: yuebnoe mocobue/ CapartoB: Au Ilu Dp Memma, 2017.— 75 c.— Pexum
noctyma: http:// www.iprbookshop.ru/73347.html. — 3BC «IPRbooks.

10. MaTepuajbHO-TEXHUYECKOE o0ecnevyeHne TUCUUIIIMHBI (MOTYJIs1)

YueOHble ayIMTOPHH JIJIsl MPOBEIEHHUsI 3aHATHH JEeKIHOHHOI0 THIA, CEMHHAPCKOr0 THUIA,
rPYNNOBLIX W WHANBHAYAJIbHBIX KOHCYJbTAIMH, TEKYIIero KOHTPOJS W HNPOMEXKYTOUHOI
aTTeCTAllMU, A TAK)KE CAMOCTOSITEJIbHOH PadoThl 00y4alOIIMXCS: MPENoJAaBaTECIbCKUNA CTOJ, CTYII,
CTOJIBI U CTYJIbS AJIs oOydaromuxcs, kageapa, KiaccHas Jocka, UHTEPAKTUBHOE 000pyj0BaHHUE (HOYTOYK,
MIPOCKTOp, WHTEpaKTUBHAs nocka). IIporpammuoe obOecneuenue: MicrosoftWindows 7 Professional;
MicrosoftOfficeStandard 2016; 7-zip; WinRAR; AdobeAcrobatReader; STDUViewer; MozillaFirefox;
GoogleChrome; KasperskySecurityCloud); Cuctema tectupoBanus SunravWEBClass (beccpounoe 110);
[TporpamMmmHoe obecrieueHue Ui penakTupoBanus xumudeckux ¢Gopmyin IsisDraw (Beccpounoe T10);
Koncynbrant miroc; Cucrema morcka TeKCTOBBIX 3aMMCTBOBaHMH « AHTUIUIarnat.BY3»; [Iporpamma st
OBM «bank BompocoB st KoHTpouis 3HaHmi»; ["apant; CiscoWebex; neMOHCTparioHHBIE B y4eOHO —
HaTJISTHBIE TTOCOOMSI(BUICOTTPE3CHTAITNS ).

JlaGopaTopusi aHAJIMTHYECKOH XUMHH, XUMHYECKOH TEXHOJOTHM H (PU3MKO-XUMUYECKUX
METOA0B aHAJM3a /JIf NPOBeJeHUs] 3aHATHI, CEMHUHHAPCKOr0 THIA, JA0OPATOPHBLIX 3aHSATHIA,
KYPCOBOI0 NMPOEKTHPOBAHUS (BHINMOJHEHHS] KYPCOBBIX Pa®oT), rPYyNMOBBIX M HHIAWBHIAYAJBHBIX
KOHCYJIbTALMA, 2 TAKKE CAMOCTOATEbHOI PadoThl 00Y4aIONIUXCA: TPENOaBaTEILCKUI CTOM, CTYII,
CTOJIBI M CTYJIbsI T 00yUaroMuXCs, JTa00paTOpHbIE CTOJbI, KJIACCHAs JOCKA.

Oo6opynoBanue: MynbruMenuitabiii mpoextop ¢ 3kpanom OPTOMA projector DX 327 u Dkpan
ViewStar 75"- 1 mr. Komnsrorep PDC-E2160/1024MB/80GB HDD + Monutop Benq TFT 17" FP 71G
— 1 .

IIporpammuoe oGecneyenue: MicrosoftWindows 7 Professional;  MicrosoftOfficeStandard
2016; 7-zip; WinRAR; AdobeAcrobatReader; STDUViewer; Mozilla Firefox; Google Chrome;
Kaspersky Security Cloud); Cuctema tectupoBanust SunravWEBClass(beccpounoe I10); TIporpammuoe
obecrieueHne s penaktupoBanus xumudeckux (opmyn IsisDraw(becrmatHoe I10); KoncysibpranT
TUTIOC; IGMOHCTPALIMOHHBIE U Y4eOHO-HArJIsIIHbIe TOCOOUS (BUCONPE3CHTAIIHS)


http://www.iprbookshop.ru/73347.html
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
http://www.studentlibrary.ru/

JlabopaTopHoe obopynoBaHue: BreiTsokHO#N mikad- 1 mT. AkBagucTiuwiaTop «J2-25»- 1 mir.
Becwr anamutnueckne «SHINKO HT 84CE» - 2 mr. Hedenomerp «HOM»-1 mt. [leur mydenbHas
«IIM-8» - 1 mt. biiok aBTomarndeckoro TutpoBanusa «bAT»-1 mrt. Kongykromerp «9kcnept -002-6H» -
lmr. pH-merp-mmmuBonbT™MeTp «pH-150MUM»-2 mr. JlaGopatopueiii noHoMep «M-510»-1  miT.
Pedppaktomerp «MPD-454» - 1lmr. Memanka wmarautHas «I[19-6110» ¢ momorpeBoM-2 IIT.
Crnexrpodporomerp «I12-5400YDx»-1 mr. Dotomerp dotosnekrpuueckuii «KOK-2»-1 mr. Dotomerp
dotoanexkrpudeckuii  «KO®K-3»- 1 mr. MukpockonOuHokymspablid  "Mukmen-1"- 1 mT. Bechr
nabopatopubie snekrponHbie «EK-300» - 1 mt. Ananmuzarop «®moopat 02-2M» - 1 mr  Lentpudyra
«OITH -3» — 1 mt. bans BoasHas- 1 mt. Beckl madoparopusie npermnonusie «ET-300» -1 mr. Hlkad
cymmnbHBIE «SNOL» -1 mrt. MukponumdoBansublii craHok-1 mT. CeTeBoi BCTpsAXMBATeNb- | IIT.
Mukpockon metamuiorpadpudeckuii- 1 mr. Mukpockorn MPG-5- 1 mt. Mukpockon «IIOJIAM»- 1 miT.
[Morenumomerp P-307- 1 mt. Becbt «CAS»- 1 mt. Tepmoctar TC/120 CITY- 1 mir. LHentpudyra OITH -3-
1 wr.

Bub6anoreka, B TOM YHCIIe YATAIBHBIN 3a1: CTOIBI, cTybs; [IK oOydarommxcsi.

IIporpammuoe oGecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WinRAR; Adobe Acrobat Reader;STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Security Cloud); Koncynbranrmitoc.

OBbC"Yuusepcurerckas oubnuoreka ONLINE" https://biblioclub.ru

OBC «KoHncynpTant cryaenta» http://www.studentlibrary.ru

OBbC «¥Opaiit»www.biblio-online.ru.



https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
http://www.studentlibrary.ru/
https://biblioclub.ru/

11. JIncT 00HOBJIEHUSI/AKTYATU3 AU

1. [IporpamMma cocraBieHa B COOTBETCTBUM ¢ DenepalibHbIM TOCYyAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAHIAPTOM IO HampaBieHuto (cnemmanbHocTH) 33.05.01 dapmarus,
YTBEPKJICHHBIM MpUKa3oM MuHHCTEpCTBa 00pa3oBaHusl U Hayku Poccuiickoit denepanuu ot
27.03.2018 r. Ne219, yueOHBIM MJIAHOM HOATOTOBKHU MO crienuanbHocti33.05.01 dapmanus,
yTBepxkaeHHBIM YueHbIM coBeToM PI'BOY BO «COI'Y» (mpotokoa Ne 10 ot 28.05.2019 1.).
2. BHeceHbl u3MEHEHMsT B IIKaly OLEHOYHBIX CPEICTB, aKTyaJIM3MPOBAaHBI paboune
MpOrpaMMbl JUCHMIUIMH B CBSI3M C H3MEHEHUSMU HOPMATHUBHBIX JOKYMEHTOB B cdepe
oOpalieHus JIeKapcTBEHHBIX cpeAacTB. [Iporpamma akTyanusupoBaHa W nmepeus3aHa, pelieHue
VYuenoro coseta, [Ipotokon Ne 10 ot 28.05.2019

3. BHeceHbl n3MeHEeHHsI B COOTBETCTBHHM C BCTyIJIeHHEM B cuity [Ipuka3za MuHoOpHayku
Poccun «O mepax no peanuzanuu Ykasza IIpesunenra Poccuiickoit denepamuu ot 25 mapra
2020 1. Ne 206 «O6 oObsiBnenun B Poccuiickoit @enepanun Hepabouux aneil». BueceHbl
M3MEHEHUS B KaJICHJIapHbIe yueOHbIe TpaduKu: mpenocTaBieHbl KaHUKyJbI ¢ 25.03.2020 r. mo
05.04.2020 r. ¥ CpOoKM Hayaja MPOMEKYTOYHOM M UTOTOBOM TOCYIapCTBEHHOW aTTeCTalluu
CIABHUHYTHI Ha 7 JHEH.

4. BHeceHbl M3MEHEHUST B COOTBETCTBUU C IOPSAIKOM IIPOBEJIEHUS TOCYAapCTBEHHOU
UTOTOBOM  aTTecTallud 1O oOpa3oBaTeNbHBIM IPOrpaMMaM  BBICIIEIO  OOpa3oBaHMS
nporpaMMaM - OakalaBpHuara, IporpaMmaM CIEIHaJnTeTa M MporpaMMaM MarucTpaTyphl,
YTBEPKJICHHBIM NIpUKa3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepauu ot
29.06.2015 N 636 (pexn. Ot 27.03.2020).

5. Pabouast mporpamma akTyanu3upoBaHa B CBS3M W3MEHEHHsAMHU, BHOCUMBbIMU B OITOII
cneuuanbHocTH 33.05.01, BRI3BAaHHBIMU JUHAMUKON M3MEHEHUs (papMaIleBTUYECKOTO PhIHKA H
KaJIpoBOTO 3arpoca padotonareneit. Pemenne Yuenoro cosera ot 30.04.2020, mpotokoi Ne 9.
6. 10.09.2020 B cBsi3u ¢ peopranu3anueil pakynbTeTa, pealn3yonero 0opa3oBaTelIbHYIO
nporpammy 33.05.01 «Dapmanus», akTyaau3upoBaHa padoyast mporpamma JUCITUTLUTHHBI.



	изучаемых по данной дисциплине
	Занятия
	лаб
	изучаемых по данной дисциплине
	Занятия
	лаб
	Форма контроля
	БИЛЕТ № 1
	БИЛЕТ № 2

