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IIporpamma coctaBieHa B cooTBeTcTBUUM ¢ DenepaibHbIM  TOCYAapCTBEHHBIM
00pa3oBaTeIbHBIM CTAaHAAPTOM 10 HampasieHuto (cnenuanbHoctu) 33.05.01 dapmanus,
YTBEPKJIEHHBIM TpukazoM MuHucTepcTBa oOpazoBanus M Hayku Poccuiickoit denepauuu ot
27.03.2018 1. Ne 219, y4eOHBIM IJIAaHOM TMOATOTOBKH MO crenuanbHocTh 33.05.01 dapmanus,

yTBepxkaAeHHBIM YueHbIM coBeToM PI'bOY BO «COI'Y» (nmpotokon Ne 11 ot 29.04.2021 r.).

CocraButenb: Kybanosa JI.M., nouieHT kadenpsl 00111eit 1 HEOPraHUYECKON XUMHUU.

PaGouast mnporpamMma oOCyXkaeHa W yTBep)KJIeHa Ha 3aceJaHud Kadeapbl oOmend u
Heopranuieckoit xumuu (mpotokoin Ne 8/20-21 ot «18» mapra 2021 r.).

3aB. xadenpoii J/ I.J1. Cumeonuan

[Iporpamma o00peHa Ha 3aceJaHUK COBETa MEAMIIMHCKOTO (hakyipTeTa (mpoTokoi oT 30

anpens 2021 r., Ne 9).

IIpencenarens coBeta dakyIpTeTa AKX J1.3. Honnammsumm

Pabouast mporpamma AMCHMIUIMHBI NPHUHSATA B COCTaBE€ OCHOBHOM IpodeccuoHaabHON
oOpa3oBarenbHON mporpaMmbl 1o cneruanbHocTH 33.05.01 Papmarus perieHueM y4eHOro

coera COI'Y Ilporokon Ne 11 ot 29.04.2021. YTBepxaeHa npuka3om pekropa ot 30.04.2021.



1. Crpykrypa u o01Iasi TPYA0€MKOCTh AU CHUNIMHBI

OO0mias TpyJI0eMKOCTh JUCITUIUTMHBI B 3a4ETHBIX €IUHHUIIAX COCTaBisieT 113.e., B aKaJIeMHUYECKUX

yacax- 396 u.

Ounas dhopma 00ydeHUS

3aounHas hopma 0O0yIeHUS

Kypc 2 -
Cemectp 3,4 -
Jlekuu 36+38=74 4. -
[IpakTrueckue (CeMUHAPCKHUE) 3aHATHS | - -
JlabopaTopHble 3aHITHS 72+76=148 u. -

Koncynpranuu

Htoro ayIuTOPHBIX 3aHATUH

108 +114 =222 y.

CaMocTosTeIpHas pa60Ta

90 + 66 =156 u.

Kypcosas pabora

PopMa KOHTPOJISL

3auer; DK3aMeH

DK3aMeH 18 4. (4 cemecTp) -
3auer 3 cemecTp -
OO0mIee KOJTUIECTBO YacoB 396 -
Ounas dhopma 00ydIeHHS 3aouHas hopmMa 00yIeHUS
Kype 2 -

2. Ileau ocBOeHMS AUCIUILIHHDI

[Iporpamma JuCHMIIMHBI «AHQJIMTHYECKAs XUMUS» [peAHA3HAadeHa Uil IOATOTOBKHU
CHELUAINCTOB B COOTBETCTBUH C TPEOOBAHUSAMH, OTPAKEHHBIMH B TIPO(ECCHOHANBHBIX CTaHAAPTAX:
02.006 IIpodeccuonanbubiii ctangapt «IIpoBu30p», yTBEPKICHHBINH PUKa3oM MHHHCTEpCTBA TpyaAa H
conuanbHOW 3ammThl Poccuiickoit ®enepannu ot 9 wmapra 2016 1. Ne 91n (3apeructpupoBaH
MunucrepcTBoM toctutinu Poccuiickoit ®deneparuu 7 anpens 2016 r., peructpanuoHHbiii Ne 41709);
02.013 TIpodeccuonanpubiii cTaHAapT «CHEHMAINCT IO MPOMBIIIIIEHHON (hapManuu B 001aCTH KOHTPOJIS
KauecTBa JICKAPCTBEHHBIX CPEACTB», YTBEPKIAEHHBIM NpHKa3oM MHHHCTEpCTBA Tpyda U COLMAIbHOU
3amuThl Poccuiickoit ®@enepanuu ot 22 mas 2017 r. No 431H (3apeructpupoBaH MHUHUCTEPCTBOM
toctuiiu Poccuiickoit @enepanuu 10 uronst 2017 1., peructpanuonHsiii Ne 47346);

02.015 Tlpodeccronanpubiii cranaapt «IIpoBU30p-aHATUTHKY, YTBEPKACHHBIM TPUKa3oM MUHUCTEPCTBA
TpyZa U conuanbHoi 3ammThl Poccuiickoit @enepauuu ot 22 mas 2017 r. No 4271 (3apeructpupoBaH
MunucrepctBoM toctuniuu Poccuiickoit deneparuu 5 urons 2017 r., peructpanuonsbiii Ne 46958).

[lenpr0 OCBOEHUS! AMCLUUIUIMHBI «AHAIUTUYECKAs] XUMHS SIBIIAETCS OBJIAJICHUE 3HAHUSIMHU TI0
TEOPETUYECKUM U MPAKTHYECKUM OCHOBAM XHMMUYECKUX, (PU3UKO-XUMUYECKHX U (PU3NYECKHUX METOJIOB
aHaJIM3a Pa3INYHbIX 00BEKTOB, MX IPUMEHEHUIO I KOHTPOJISI KAueCTBa JICKAPCTBEHHBIX BEIIECTB.

3amaya AUCHMILIAHBI COCTOMT B (OPMUPOBAHUU CHUCTEMBbl 3HAHUN MO TEOPETUYECKUM OCHOBAM

Ka4€CTBCHHOI'O MW KOJIHUYCCTBCHHOI'O aHa/InM3a BCIICCTB, pa3pa60TKe MECTOAOB I/II[eHTI/I(I)I/IKaI_[I/II/I,
06Hapy>KCHI/IH, pasaciiCHud U ONMPEACTICHUA XUMHUYCCKUX 3JIEMCHTOB U UX COCﬂHHeHHﬁ, a TaKXX€ METOJ0B
ONIpCACIICHUA COCTaBa U XUMHYECKOH CTPYKTYpbl BCIICCTBA JIA 000CHOBAaHHOI'O BBI60pa METOA0B
XUMHUYCCKOI'O aHajlku3a B (bapMaHCBTquCKOﬁ IIPpaKTHUKE;, B HpI/IO6peTeHI/II/I HaBBIKOB CaMOCTOSITEIILHOM
pa6OTBI, HCO6XOILI/IMLIX IIpu M3YYCHHUU CIICHUAJIBHBIX JUCHUILIMH W IJIA JalbHEeHIIeH yCHCIJ.IHOﬁ
HpaKTquCKOﬁ JACATCIIBHOCTH.



3. Mecro aucuuninubl B ctpykrype OIIOII no cnenuansuoctu 33.05.01 dapmanus

I[I/ICI_II/IHJ'II/IHE[ «AHanUTAYECKAs XHUMHUS» OTHOCHUTCI K BJ'IOKy 1 I[I/ICLII/IHJ'II/IHBI (MOI[yJ'II/I) -

O6s3aTenbHas yactb. HAEKC AUCHUIUINHBI B yueOHOM uiane — b1.0.11.

I[JISI HU3YUCHUA OUCHUILIAHBI HCOGXOI[I/IMI:I 3HaHWsA, YMCHUA U HABBIKHU, (bOpMI/IpyeMBIC

NpeaAMCCTBYIOIUMHU JUCHUTTIIMHAMU (HpeﬂBapI/ITeHBHLIC KOMHCTCHHI/II/I)Z

b=

OO0masi 1 HeOpraHM4vecKass XMMHusi:
3nanus:
CoBpeMEHHOW MOJENIH CTPOCHHS aToMa, MEPHOJIUYECKOTO 3aKOHA, MEPUOJANMYECKONW CHCTEMBI
JI.1.MeHneneena.
XHUMHUYECKOU CBSI3H, HOMEHKJIATypbl HEOPTaHUYECKUX COCIMHEHH.
CrpoeHusi KOMILJIEKCHBIX COEIMHEHUN U UX CBOMCTB.
Krnaccudukanum XUMHIYECKUX COSTMHECHUH IO CeMEHCTBaM.
XHUMHYECKUX CBOMCTB 3JIEMEHTOB U UX COEUHEHUM.
PactBOpOB U npoleccoB, MPOTEKAIOIINE B BOAHBIX PACTBOPAX
OCHOBHBIX MpaBWJI pabOTHI U TEXHUKHU O€30MaCHOCTH B XUMUYECKOH J1abopaTopuu.
Ymenusa:
CocTaBisTh 2JMEKTPOHHBIE KOH(PHUTYpalMyu aTOMOB, MOHOB; BJIEKTPOHHO-Tpaduyeckre (Gpopmyisl
aTOMOB U MOJIEKYJI.
Onpenenarb TUI XUMUYECKOHN CBS3H.
CMmenaTh paBHOBECHE B paCTBOPaX 3JIEKTPOIUTOB.
[IpumeHsATh mnpaBuiia pPa3IMYHBIX HOMEHKJIATYp K pa3iM4yHbIM KJIaccaM HEOPraHUYEeCKUX
COCIHECHU.
Hasviku:
PaboThI ¢ XMMUYECKOI TTOCYTOM.
TeXHUKHU BBIITOJIHEHHUS] OCHOBHBIX XUMUYECKHUX ONEPALIUA.

«@Puzuka» u «MaremaTuka»:

3uanus:
OCHOBHBIX 3aKOHOB (PU3HUKH, (PU3NYECKHUX SBICHUI U 3aKOHOMEPHOCTEH.
OcCHOB TeopHH BEPOATHOCTH U MAaTEMaTUYECKOM CTaTUCTHKHU.
TeopeTnueckux OCHOB (PU3MUYECKUX METOOB aHAJIHM3a BEILECTB.
Ousnueckux (HakTopoB, OKA3BIBAIOUINX BO3/ICHCTBHE HA KUBOW OPTaHU3M

Ymenus:

BbIYuCIIATE OCHOBHBIE XapaKTEPUCTUKH M OLEHKU PACIPENECICHUS IJUCKPETHOM CllydaiHOU
BEJINYUHBI.

Bbruncnsats abCONIIOTHBIE M OTHOCUTEINIBHBIE MOIPEIIHOCTH PE3YIbTaTOB U3MEPEHU.
TaOynupoBaTh SKCIIEpUMEHTaJIbHbIE JAaHHbIE, rpaUUecKn NPEICTaBIATh WX, HHTEPIIOJINPOBATD,
AKCTPAINOJIMPOBATH ISl HAXOKICHHUSI ICKOMBIX BEJINYMH.



Haegviku:

1. Marematudeckoit 00pabOTKH TeCTOBOM U rpaduueckoit uHGopmanuu.

2. BbluucieHHs XapaKTePUCTHK, OIEHKHM XapaKTEepPUCTUK paclpelesieHuss U TMOrPelIHOCTH
U3MEPEHUMN.

3. HM3mepeHus 3HaueHHUH PU3NUECKUX BEITHUUH.

AHnanutuyeckass Xumus — (yHZAMEHTanbHAas IUCIUIUIMHA, BXOASIIAs B Y4YeOHBINH IUIaH
MOATOTOBKHU MPOBU30POB 1O crienuanbHocTH 33.05.01 @apmanusi.

JucnunnuHa sBIseTcs 0a30BOM i OCBOCHHS OOYYAIOIIUMUCS TOCICIYIOIMNUX JUCIHILTNH:
bu3nYecKoil M KOJUIOMJHOM, OpTraHWYecKol XuMmuu, QapmareBTuueckod xumun. Kaxmeli pazgen
JTUCIIUIUTAHBL 3aKJIajbpiBaeT (yHIAMEHT 3HAHWN, HEOOXOJMMBIX IS TOHUMAHUS XUMHUYECKHX OCHOB
MPOIECCOB CHHTE3a, aHajn3a, BBIJCICHUS M OYHCTKH JICKQPCTBEHHBIX BEIIECTB, MPOU3BOACTBA
JCKapCTBEHHBIX (OpM, TMpaBWI XpaHCHHWS H TPUMCHCHHS JIEKAPCTBEHHBIX CpeACTB. M3ydeHwue
JUCIUIUTAHBI HEOOXOAUMO JUISI YCBOCHHSI 3HAHUH, YMEHHUN W HABBIKOB, (DOPMHUPYEMBIX MOCIIEIYOIIHMH
JICITUTUTAHAMMU:

Du3nyecKkas M KOJJIOUTHAT XUMHUSL:

3Hanus:

— TpaBWIa TEXHUKH Oe3omacHOCTH paboThl B XHUMHUYECKOW mnaboparopur u ¢ (usmgeckoi
anmapaTypoi; pacTBOPBl M TPOIECCHI, MPOTEKAIONINE B BOJHBIX PacTBOpax; OCHOBHBIC Hayalia
TEPMOJMHAMHKH, TEPMOXUMUH, BKIIOYAs POJb M 3HAUYCHHUE TEPMOJMHAMUYCCKUX IMOTCHIIMAJIOB,
CIIeZICTBUS M3 3aKoHa ['ecca; XMMUYECKOEe paBHOBECHE, CIIOCOOBI pacdyeTa KOHCTAaHT PaBHOBECHS;
¢da3oBbic paBHOBECHs, CBOHCTBa pa30aBICHHBIX PACTBOPOB; PACTBOPHI  JJCKTPOJIHUTOB;
AJIEKTPOJIHBIC TIOTCHINAIBI M SJICKTPOABIIKYIINE CHJIBI; KHHETHKA XUMHUYCCKUX PEAKITUi; KaTaln3;
(U3UKO-XMMHYECKAE OCHOBBI IMOBEPXHOCTHBIX SIBJICHUHA W JUCIEPCHBIX SBJICHHIA, BIIHSHHC
pa3iauyuHBIX (PAKTOPOB Ha JAECTPYKLMIO JIEKAPCTBEHHBIX BEIECTB; CIIOCOOBI pacdera CpPOKOB
TOJTHOCTH, IEePHOJIa MOJyIPEBPAIICHUS JICKAPCTBEHHBIX BEIISCTB; BO3MOXXHOCTH HCITOJIb30BAHHUS
MOBEPXHOCTHBIX SIBJICHUM JUIsl TMPUTOTOBICHUS JIEKAPCTBEHHBIX (OPM; OCHOBBI (Da30BBIX U
(U3MYECKUX COCTOSTHHM TOJUMEPOB, BO3MOXHOCTH WX W3MEHEHUWH C IIEJbI0 HCIIOJIb30BAHUS B
MeAulMHe, (apMmali,; OCHOBHBIE CBOICTBa BBICOKOMOJIEKYJSAPHBIX BeIIECTB; (aKTOPHI,
BJIMSIONINE Ha 3acTylHEBaHUEe, Ha0yXaHue, TUKCOTPOIMIO, CHHEPE3HC, KOoallepBalllio, BSI3KOCTb,
MEPUOANYECKUE PEAKIINH B MEXaHNU3ME PUTOTOBICHUS JIEKAPCTBEHHBIX (HOPM.

Ymenusa:

— paboTaTh C OCHOBHBIMH THITAMH PUOOPOB, HCIIOIB3YyEeMbIX B (DU3MUECKON U KOJUIOMIHON XUMHUU;
pacCUMTHIBATh TEPMOJAMHAMHYCSCKAE (YHKIIMH COCTOSHHUS CHCTEMBI, TEIUIOBBIC (P (HEKThI
XUMHUYECKHUX MPOIECCOB; PACCUUTHIBATH KOHCTAHTHI PAaBHOBECHS, PAaBHOBECHBIC KOHIICHTPAIUU
peareHToB, paBHOBECHBIN BBIXOJI MIPOJYKTOB PEAKIUH, CTENIEHb IPEBPAIICHNUS UCXOIHBIX BEIIECTB;
CMeIlaTh pPaBHOBECHS B pacTBopax.coOMpaTh MPOCTEHINNE YCTAaHOBKM JJs TMPOBEACHUS
1ab0paTOpHBIX HCCIeIOBaHUM. TaOylIUpOBaTh OSKCHEPUMEHTAbHbIE JaHHbIE, TIpapUuecKu
MPEJCTaBISITh UX, MHTEPIOIUPOBATH, SKCTPANIOIUPOBAThH ISl HAXOXACHUS HCKOMBIX BEIUYHH;
u3MepATh  (UBMKO-XMMHYECKHE  MapaMeTpbl  pacTBOPOB;  NPOBOAUTH  AJIEMEHTapHYIO
CTAaTHCTUYECKYI0  00pabOTKYy  OKCIEPUMEHTAIbHBIX  JaHHBIX B (PU3UKO-XUMHUYECKUX
SKCIIEPUMEHTaX; 00pabaThIBaTh, aHANM3UPOBATh U 0000IATH Pe3yNbTaThl (HU3HKO-XUMHUECKHUX
HAOMIO/IEHUI ¥ W3MEPEHUI; MPUMEHSITh TOTyYeHHBbIC 3HAHUS MPU U3YYCHUU AHATUTUYCCKOM,
dapmaneBTUYECKON XUMUH, (apMaKorHO3UH, (ApPMAKOIOTUU, TOKCHKOJIOTHUHU, TEXHOJIOTUU



JIEKapCTB.
Haevixu:

— BJIaJICHHE METOJaMU CTaTHUCTUYECKON O0O0pabOTKH SKCIEPUMEHTANIBHBIX pPE3yJbTaToB (pHU3UKO-
XUMHUYECKMX  MCCIEOBAHMH; METOJMKOM  OLIEHKM THOrpemHocTed  (QU3MKO-XMMHUYECKUX
U3MEpPEHUI; METOlaMU KOJIOPUMETPUH, MOISIPUMETPUH, TOTEHIIMOMETPUH, CIIEKTPO(HOTOMETPHH,
pedpakToMeTpun, KpPUOMETPHUH, XpoMaTorpaduu;, HaBBIKAMH HHTEPHpPETAlMU PAcCUMTAHHBIX
3HAQYEHUH TEpMOJMHAMUYECKMX (YHKIMA C 1[EJbl0  I[POrHO3UPOBAHMS  BO3MOXKHOCTHU
OCYLIECTBJICHUSI M HAIpaBICHUS NPOTEKAaHUS XMMHMUYECKUX IPOLECCOB; TEXHUKOW IPOBEIEHUS
OCHOBHBIX (DPU3MKO-XUMHUECKUX IKCIHEPUMEHTOB; TEXHUKON IKCIEPUMEHTAIBHOTO ONpeAeTIeHHUs
pH pacTBOpOB NnpH MOMOIIM UHANKATOPOB U MPUOOPOB; PU3UKO-XMMUYECKMMHU METO/IaMH aHaIHM3a
BEIIECTB, 00pa3yIOIINX UCTUHHbBIE PACTBOPHI U AUCHEPCHBIE CUCTEMBI; HaBBIKAMH IIPUTOTOBIICHUS,
OLIGHKOM KauecTBa, CIMocoOaMU TOBBIMIEHHS CTAOMIBHOCTH JUCIIEPCHBIX CHUCTEM; HaBBIKAMU
IPOBEICHUS HAYYHBIX HCCIEIOBAaHUNA JJIsi YCTAHOBJIEHHSI B3aUMOCBSI3M (DU3UKO-XUMHUECKUX
CBOICTB H (papMaKOJIOTHYECKON aKTUBHOCTH.

Oprannyeckass XuMHs:
3uanus:

— HayyHbI€ OCHOBBI KJIACCH(HKALNN, HOMEHKJIATYPbl M H30MEPUHN OPraHUYECKUX COEAMHEHUIA;

— OCHOBBI CTEPEOXHUMUU;

— 0COOEHHOCTH PEAaKLIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUM

— XapakTEepUCTUKY  OCHOBHBIX  KJIACCOB  OPraHMYECKMX  COEIMHEHUMH:  YIJIEBOJOPOIbL;
raJIOTEHIPOU3BOAHBIE, THIPOKCUIIPOU3BOIHBIE (CITUPTHI U (DEHOJIBI), OKCOCOCTUHEHNUS (aJTbACTHIBI
U KETOHBI), KapOOHOBBIE KHCIOTHI M HUX (YHKIHMOHAJIbHBIC IPOU3BOJAHBIC, AMUHBI, a30- WU
JMa30COEAMHEHUS, reTepOPYHKIIMOHATIbHbIE COeIUHEHUsI (TUIPOKCHU-, OKCO- U aMUHOKHCIIOTHI),
YTJIE€BO/IbI, U30IIPEHOU b, TETEPOLUKINYECKHE COSAMHEHNUS, AJIKAJIONIbI;

— OCHOBBI KAUECTBEHHOI'O aHAJIN3a OPTaHUYECKUX COEIUHEHUN.

Ymenus:

— TPUMEHATh NpaBuUjia Pa3iMYHbIX BUIOB HOMEHKIATYp K Pa3JIMYHBIM KjaccaM OpPraHMYeCKHUX
COEJIMHEHUI; MPeCKa3bIBaTh CIIOCOOBI MOJYyUYEHHUs U XMMHUYECKHE CBOWCTBA COEUHEHUH, UCXO0s
U3 UX CTPOCHUS;

—  KIaccu(pUIUPOBATh XUMHUYECKHE COCTUHEHUS, HCXOS U3 CTPYKTYPHBIX 0COOCHHOCTEHH;

— 00OCHOBBIBATH U NpeJyIaraTh KaYeCTBEHHBIN aHAJIN3 KOHKPETHBIX OPTaHUYECKUX COCTUHEHUN;

— coluparh NpocTeiine yCTaHOBKH ISl IPOBEACHUS JIaOOPATOPHBIX HCCIICAOBAHUM, TOIb30BATHCS
XUMHUYECKUM 000pYIOBAHUEM;

— TPOBOJAUTH Ja0OpPATOPHBIE OIBITHI, OOBIACHATh CyTh KOHKPETHBIX PEaKIUil W UX aHATUTHYECKHUE
3 eKTsI, 0pOPMIIATH OTYETHYIO JOKYMEHTAIHIO 110 SKCIIEPUMEHTAIBHBIM JIaHHBIM;

—  WICHTU(UIMPOBATH NPEJIOKEHHbIE COSIMHEHHS HA OCHOBE PE3YJIbTATOB KaUECTBEHHBIX PEaKLUi,
a Taxxke gaHHbIx Y - u MK-cnekrpockonuu.

Hagviku:

— 110 TEXHUKE XUMHUYECKUX 3KCIIEPUMEHTOB, ITPOBEACHUS TPOOUPOUHBIX PEaKIMii, HABBIKOM paOOThI
C XMMHUECKOW MOCYy10M 1 mpocTeimnmMu npudopamu;

— II0 IOCTAHOBKE U MPOBEACHHUIO KaYECTBEHHBIX PEAKIMM C OPraHUYECKUMUCOECINHEHIMU;

— BIQJICHUE METOAMKaMU MOATOTOBKM JIAOOpAaTOPHOro 0OOpYAOBaHMS K MPOBEICHHUIO aHAU3a M



CHUHTE3a OpPraHMYeCKUX COCJIMHEHUH; HaBBIKAMU I10 IPOBEJIECHUIO CHCTEMATHYECKOI'O aHalu3a
HEU3BECTHOI'O COEJIMHEHUS.

ToKCHKOJIOrHYeCKass XUMHSA:

3nanus:

CoBpeMEeHHON XapaKTePUCTHUKU TOKCHUYHBIX XHMHUYECKUX BEIIECTB, OMOJOTUYECKUX CPEICTB,
pPaZOaKTUBHBIX BEIIECTB.

OCHOBHBIX HaINpaBJICHUN Pa3BUTHS XWMUKO-TOKCHKOJIOTMYECKOTO aHajiu3a M JeATEIbHOCTH
XUMHUKO-TOKCUKOJIOTMYECKUX JIaOOpaTOpHii, EHTPOB MO JICUYCHUIO OTpaBJICHUH, OI0po cyaeOHO-
METUITMHCKON SKCTIEPTU3BI, HAPKOJIOTHIECKUX JTUCITAHCEPOB.

Knaccudukanum HApKOTUYECKHX CPEICTB, ICHUXOTPOMHBIX M JPYTHX TOKCHKOJIOTUYECKUX
BEIIECTB U UX PUBUKO-XUMHUUECKUX XaPAKTEPUCTHK.

O6mux u crnenuuuecKux peakiuii Ha OTAENbHbIE KATHOHBI, aHUOHBI W (YHKIHMOHATIHHBIC
TPYIIIBL

[TpuHLIMIIOB 0OECTIeUeHUsI KaueCcTBa aHATUTUYECKON JUATHOCTUKH U Cy/1eOHON HKCIIEPTU3HI.
3aBUCHMOCTH (papMaKOJIOTHIECKONH aKTUBHOCTH U TOKCUYHOCTH BEIIECTB OT MOJIOKEHUS DJIEMEHTA
B [IEPUOJIMYECKON CHCTEME.

MeTo10B 1 CITOCOOOB BBITIONTHEHHUS KAYECTBEHHOTO aHAIN3A.

[IpaBuna TexHUKU 6€30MACHOCTH PA0OTH B XUMUYECKOH JIA0OPATOPHH U C PU3NUECKON
anmaparypomu.

Ymenus:

CaMocCTOSATETHHO MPOBOAUTH CY/IeOHO-XUMHUUYECKHUE HCCIICIOBAHUS BEIIECTBEHHBIX JOKA3aTEIhCTB
Ha pa3IMYHbIC TOKCUYECKUE BEIIECTBA, MPUMEHSSI 3HAHUSI OMOXUMUYECKON U aHATUTUYECKON
TOKCUKOJIOTUH, UCTIOJIB3YSI KOMIUIEKC COBPEMEHHBIX OMOJIOTHYECKHUX, GU3NKO-XUMUYECKUX U
XUMHYECKUX METOJOB aHAIN3A.

Teopernyeckn 000CHOBBIBATh XUMHUECKHE OCHOBHI (hapMaKoJIorndeckoro sdpdexra u
TOKCUYHOCTH XUMHUYECKHX BELIECTB.

OCymIeCTBISITh AaHATUTHYECKYIO JMATHOCTUKY OCTPBIX HHTOKCHUKAIUN C Y4ETOM OCOOCHHOCTEH
XUMHUKO-TOKCUKOJIOTUYECKOTO aHaJn3a.

[IpoBOAUTH aHATTUTUYECKYIO TUATHOCTUKY HAPKOTUUYECKUX CPEACTB, ICUXOTPOIHBIX U IPYTUX
TOKCUYECKHX BEIIECTB B OMOJIOTHYECKUX CPelax OpraHu3Ma 4yeoBeKa.

HNHTepnpeTupoBaTh pe3yiabTaTbl XUMUKO-TOKCUKOJIOTHYECKOIO aHAIM3a C YYETOM MPOILIECCOB
ouoTpaHnchopManuy TOKCHYECKHUX BEIIECTB U BO3MOKHOCTEH aHATUTUYECKUX METO/IOB.

Haegvixu:

PaboThl ¢ XUMUYECKOI TIOCYI0M M MPOCTEUIIMMH MPUOOPAMH.

[TpoBeneHNs XUMUYECKUX IKCTIEPUMEHTOB, TPOOHPOUHBIX PEAKITHIA.

Hcnonp30BaHUsS XUMUYECKHUX, OMOTOTUYECKUX, MHCTPYMEHTAIBHBIX METOJIOB aHAIHM3a JJIs
UACHTU(DUKAIIMY U OTIPEIeNIEHUS] TOKCHUECKHUX, HAPKOTHUECKUX BEIIECTB U UX METaOOIHUTOB.

W cnonb3oBaHus SKCIPECcC-METO0B aHaIU3a JJIs MPOBEACHUS aHATUTHUYECKOW TUarHOCTHKU
HapKOMaHWH, TOKCHKOMaHHUH, OCTPBIX OTPaBJICHUH.

(I)apMaueBanecKaﬂ XUMMUA:

3nanus:
OO0mMX METOZ0B OLIEHKH KayeCTBa JIEKAPCTBEHHBIX CPEJICTB.



['maBHBIX HanpaBiIeHUI HAYYHBIX UCCIIEI0BaHUI B 001acTu (papMalleBTUUECKOTO aHaIn3a.

— Bunos knaccudukanuy 1ekapcTBEHHBIX BELIECTB U JIEKAPCTBEHHBIX CPEJCTB.

— I'maBHBIX (paKTOPOB, BAUAIOMIMX HA KAYECTBO JIEKAPCTBEHHBIX CPE/ICTB, B 3aBUCUMOCTH OT
CBOMWCTB JICKApCTBCHHLIX BCIICCTB (OKI/ICJ'II/ITGJ'II)HO-BOCCTaHOBI/ITeJ'II:HBIX, CHOCOOHOCTH K
TUPOJIN3Y, TOJIMMEPU3ALIUN).

— OCHOBHBIX CTPYKTYPHBIX (pParMeHTOB JIEKAPCTBEHHBIX BEIECTB, MO KOTOPHIM TPOBOJUTCS
UIEHTHU(QUKALM HEOPTaHMUECKUX U OPraHMUYECKUX JIEKAPCTBEHHBIX BEILECTB.

— XHMHYECKHX METOJOB, IIOJIOKEHHBIX B OCHOBY Ka4€CTBEHHOI'O M KOJIMYECTBEHHOI'O AaHAIN3a

JICKAPCTBCHHBIX CPCACTB.

— IlpuHIMNuanbHBIX CXEM pedpakromerpa, (dhoTOKOIOpUMETPA, cnekTpodoTOMeTpa,
ra30kKUIKOCTHOTO Xpomarorpada, GpiryopuMerpa, moJIspruMeTpa.
Ymenusa:

— Ompenensats pactBopumocts JIC B Boge, peakuuio cpeasl (pH) BogHOro M MHBEKLIMOHHOTO
pPacTBOPOB JIEKAPCTBEHHBIX CPEJICTB.

— BbINoAHATE OCHOBHBIE ONEpalMy IPU aHAIM3€ JEKApCTBEHHBIX CpeAcTB (0TOOp MpoOHbI, B3ATHE
HaBECKH, (PMIBTPOBAHHE U T.I1.).

— IlpoBonutk ucnpiTanue Ha noAauHHOCTH JIC B cooTBeTCTBUM C TpeOoBanusmMu HJI.

— OrmpenenaTe KOHLEHTPALUIO JIEKApCTBEHHOIO BEIIECTBA B PAacTBOpPE, B CMECH C NPUMEHEHHEM
(U3UKO-XMMUYECKHX METOJ/IOB aHAJIM3A.

— IIpoBoaWTH KOJTMUYECTBEHHOE OIpEeNICHHE MpenapaTa cyOCTaHIIMU B Pa3JIMYHBIX JIEKAPCTBEHHBIX
dopmax (rmoporukax, TabneTkax, aMmysaax, Ma3sax 1 T.J1.).

— IIpoBoauTh aHanM3 JIEKapPCTBEHHON CMECH DKCIPECC-METOAOM (KOHIEHTPATOB, MOy padpHuKaToB,
HECTOMKHMX ¥ CKOPOIOPTALIUXCS IpenapaToB).

— MHcnonb3oBathk pa3nuuHble BUABI XpoMaTorpaguy B aHAJIU3€ JIGKAPCTBEHHBIX BELIECTB U
MHTEPIIPETHPOBATH €€ PE3YIIbTATHI.

— VYcTaHaBIMBaTh KOJIMYECTBEHHOE COAEPIKaHUE JICKAPCTBEHHBIX BEIIECTB B CyOCTaHIIMU U
JICKapCTBEHHBIX (POpMaxX TUTPUMETPUIECKHUMHU METOIAMHU.

— IIpoBoAWTH HCIIBITAHUS HA YUCTOTY JICKAPCTBEHHBIX BEIIECTB M yCTAHABINBATH IPEICITBI
coJiepXKaHus IpUMece XMMUYECKUMU U (PU3UKO-XUMUYECKUMHU METOJIaMH.

— BrINoaHATE aHATU3 ¥ KOHTPOJIb KA4eCTBa JIEKAPCTBEHHBIX CPEJCTB allTEUHOI'O M3TOTOBIICHHS B
COOTBETCTBUHM C JACHCTBYIOIUMH TPEOOBAHUSAMMU.
Haeviku:

— PaboThl ¢ XUMHYeCKo 1oCcy 101, BecaMu.

— IlpuroToBieHus peakTUBOB U CTAHJAPTHBIX PACTBOPBI B COOTBETCTBUU C TPEOOBAHUSIMH.

— Pabotel ¢ OCHOBHBIMM TuUHamMH HOpuUOOPOB  (pedpakToMeTpoM,  (HOTOKOJIOPHUMETPOM,
CHEKTPO(HOTOMETPOM, Ta30KUAKOCTHBIM XpoMaTorpadoM, GryopuMeTpoM, NOIIPUMETPOM).

— TexHUKHU BBINOJIHEHHUS OCHOBHBIX XMMUYECKHX OIEpaLuil.

—  Jlo3upoBaHUs 1O Macce TBEPAbIX M JKUAKHX JIEKAPCTBEHHBIX BEILECTB C MOMOILBIO AaNTEYHBIX
BECOB, )KHJKUX MPEMapaToB M0 00BEMY.

— HMHTepnperanuu pe3ynbTaToOB aHAIN3a JIEKAPCTBEHHBIX CPEICTB IS OLEHKH UX KauecTBa.

[Ipu ocBoeHNM JaHHOW TUCHMIUIMHBI OOYYAIOUIMHCA CMOXKET HMPOJEMOHCTPUPOBATH (YACTHYHO)
cnenyromme 0606meHHbie TpyaoBbie pyHkuu (OTD) u Tpynossie pynkuuu (TD):

Kon u O0001IeHHBIE TPYAOBbIC (PYHKIUH TpynoBbie GyHKINU
HaNMEHOBaHHE
npodeccuonansHoro | Kox HaumenoBanue HanmenoBanue Kon
CTaHAapTa




02.006 ITpoBuzop A Keamudunmpopannas WsrotoBienne  jexkapcTBeHHBIX | A/05.7

(hapmarieBTHUECKAS [TOMOIIIb | TIPETapaToB B YCIIOBHSIX
HACEeJICHUIO, MaIMeHTaM | alTeYHBIX OpraHu3aui
MEIULUHCKUX OpraHH3aLuH,

paboThl, yCIyrn NO JOBEIEHHIO

JIEKapCTBEHHBIX Mpenaparos,

MEJMIIMHCKUX — U3JICNIUH, JAPYrux
TOBapOB, Pa3peIICHHBIX K OTIYCKY
B anTCeYHbIX OPTraHU3alMAX, [0
KOHEYHOT'0 MOTPEOUTEIIsI.

02.013 Coenmanucr | A [MpoBenenne pador mo konrpomto | [IpoBenenue padot mo otdopy u | A/01.6

[0 TIPOMBIIIJICHHON KadyecTBa (bapmaneBTHUECKOro | y4eTy 0OpasLoB JIEKapCTBEHHBIX
¢dapmanuu B IIPOU3BOJCTBA CPEACTB, MCXOIAHOTO CBHIpbS U
00JIaCTH ~ KOHTPOJIS yIaKOBOYHBIX MaTepHaoB,
KayecTBa MPOMEKYTOYHON TNPOAYKUUH H
JIEKApCTBEHHBIX 00BEKTOB MIPOM3BOJICTBEHHOMN
CpeICTB cpeabl
[IpoBenenne ucnbitanuii | A/02.6
00pasos JIEKapCTBEHHBIX
CPEACTB, MCXOIOHOTO CBHIpbS U
YIaKOBOYHBIX MaTepHaoB,
MPOMEKYTOYHON TPOAYKIUH H
00BEKTOB MIPOM3BOJCTBEHHOMN
cpeabl
02.015 IlpoBusop- | A KonTtpoins kadyectBa | [IpoBenenne  BHyTpuanteunoro | A/03.7
AHAJMTUK JIEKapCTBEHHBIX CPEJCTB KOHTPOJIS KadyecTBa
JIEKapCTBEHHBIX IIpernapaTos,
W3TOTOBJICHHBIX B alTCYHBIX
OpraHu3aNusIx, U

(apmaleBTHUECKUX CyOCTaHLIUI

Vka3zaHHble O00OOLIEHHBIE TPYJIOBble (QYHKIMU IPEIyCMAaTPUBAIOT BBINOJIHEHUE CIIEAYIOLIMX
TpyaoBeIx neiictuii (TM), Hammuue HeoOXoauMbIX yMeHUH (V) 1 He0OXOMMBbIX 3HaHMH (3H):

Tpynossie neiicrus (T/1)

®opmyauposka T/

TH.3 (02.006 TTpoBu3zop)

HzroroBienue JICKAPCTBCHHBIX NPCIapaTOB B COOTBETCTBUU C ITIpaBHUJIaMHU
HU3TOTOBJICHUA U C YYETOM BCECX CTaaUM TEXHOJIOTHYCCKOTO mpomnecca,
KOHTPOJIb Ka4€CTBA HA CTAAMAX TCXHOJOI'MYCCKOI'o Ipouccca

TH.5 (02.006 ITpoBu3op)

Cratuctuueckas 00padbOTKa MOJyUYEHHBIX Pe3yIbTaTOB UCCIIEJOBAHUM,
UCTBITAHUN M SKCIIEPUMEHTOB 1O (hapMalleBTUYECKOl pa3paboTke

Heo0xogumpblie ymenus (Y)

DopmypoBka (Y)

V.1 (02.013 Crermanuct o
MPOMBIIUIEHHOH QapMaiuu B
001acTH KOHTPOJISI Ka4ecTBa
JIEKAPCTBEHHBIX CPEJICTB)

ITpon3BOaUTH HCTIBITAHMS JIEKAPCTBEHHBIX CPEACTB, NCXOAHOTO ChIPhS U
YIaKOBOYHBIX MAaTEPUAJIOB, IPOMEXYTOYHOM NMPOIYKINU H OOBEKTOB
IIPOM3BOJICTBEHHOM CpeJibl ¢ TOMOLIbI0 XUMHUECKUX, OMOJIOTUYECKUX U
(U3NKO-XMMUYECKHX METOJIOB B COOTBETCTBUU C (papMaKoneHHBIMU
TpeOOBAaHUSAMH, HOPMATUBHOM JOKYMEHTAMEH U YCTAHOBJIEHHBIMU
poueaypamu




VY.9 (02.006 ITpoBu3zop)

I/IHTepHpeTI/IpOBaTL 1 OCHHUBATD PC3YJIbTAThl BHYTPUAIITCYHOTI'O KOHTPOJIA
KauCCTBA JICKAPCTBCHHLIX CPCACTB

V.4 (02.015 ITpoBusop-
AHAJIUTHUK)

ITonb30BaThCs J'Ia60paT0pHLIM N TCXHOJOTHYCCKHUM 060py,HOBaHI/ICM

V.5 (02.015 ITpoBusop-
AHAJIUTHUK)

ITons3oBaThCs KOHTPOJIbHO-U3MCPHUTCIIbHBIMHA HpI/I60paMI/I

Heo0xoaumble 3Hanus (3H)

®opmysanposka (3H)

31.2 (02.006 ITpoBu3zop) MeTtoap! aHanu3a, UCIOJIb3YyEMbIE IIPU KOHTPOJIE KaUeCTBA JIEKAPCTBEHHBIX
CpeNICTB M onrcaHHble B ['ocymapcTBeHHON (hapmakoriee
31.7 (02.006 [TpoBuzop) Meroabl CTaTUCTUYECKOTO yIpaBJiIeHUs KaueCTBOM, METO/IbI

MaTeMaTUYeCKOW CTAaTUCTUKH, MPUMEHSEMbIE NPU OLEHKE IOJIYYEHHBIX
pe3yIbTAaTOB UCIBITAHUN U SKCIIEPUMEHTAIIbHON PabOThI

31.2 (02.013 Cnenmamuct no
NPOMBILNIEHHON (apMaluy B
00J1aCTH KOHTPOJIS Ka4yeCTBa
JIEKAPCTBEHHBIX CPEICTB)

DU3NKO-XUMUYECKHE, XUMHYECKHE, TEXHOJIOTMYECKHE U
MHUKPOOHOJIOTHYECKHE XAPAaKTEPUCTHUKH OTOMPAEMBIX  JIGKAPCTBEHHBIX
CPEACTB, ChIpbS U MaTEpUaNOB, IPOMEKYTOUHOM MPOLYKIMHU U OOBEKTOB
IIPOU3BOCTBEHHOM CPEJIbI

31.10 (02.013 Crennasnucr mo
MPOMBIIIICHHOM (hapMaliy B
00J1aCTH KOHTPOJISI KaueCcTBa
JIEKAPCTBEHHBIX CPEJICTB)

XapaKTepuCTUKU JTa0OPaTOPHOTO O0OPYTOBAHMUS, HCIOIB3YIOIIErocs B
MPOBOJUMBIX ~ HCIBITAHUSAX, TMpPaBWIa €ro O3KCIUTyaTallud, TOPSIOK
MIPOBEJICHUS KATHOPOBKH, MPOBEPKH pabOTOCIIOCOOHOCTH

31.7 (02.015 IIpoBuzop-
AHAJTUTHK)

CpOKI/I roaHoCTu, IpaBHJia XPaHCHUA PCAKTHBOB B 3aBUCHUMOCTU OT HUX
(bI/I3I/IKO-XI/IMI/ILICCKI/IX CBOICTB

4. TpeGoBaHus K pe3yabTATaM OCBOEHHUS TMCHMUILIMHBI (KOMIIETEHIMU 00y4alomerocs,
¢dopmupyembie B pe3yibTaTe 0CBOCHUS IUCHUATIINHBI(MO1YJIA)

B pe3yjabTaTte€ OCBOCHUA JUCHUIIIMHBI Yy CTYACHTA OOJIKHBI OBITh C(l)OpMI/IpOBaHLI CJIcayronue

KOMIIETECHIIUH:
OIIK-1.

CriocoOeH UCTOIb30BaTh OCHOBHBIE OWOJIOTUYECKUE, (U3NKO-XUMUYECKUE, XUMHUYECKHE,

MaTeMaTHYEeCKHEe METOJbl Ui pPa3pabOTKH, WCCIEAOBAHMM M OKCIEPTU3bl JIEKAPCTBEHHBIX CPEJICTB,
M3TOTOBJICHUS JIEKAPCTBEHHBIX MPENapaToB.
B pe3ynbraTe 0CBOSHUS NUCIUTUIMHBI O0YUYAIONIHIICS TOJDKEH MPOIEMOHCTPUPOBATE CIIETYIOIINE

3HaHUWs, YMCHUSA, HABBIKU:

Kopn Conepm P— B pe3ynbraTe n3ydeHus JUCUUTLUIAHBI 06yHaIOH11/IeCH JTOJIKHBEI:
1/ | xoMmIe
Ne | Tenuu KOMNICTEHUAH (HTH 3HaTh VYMeThb Bnanertn OuenodHbre
u €€ 4acTH) cpencTBa
1. | OIIK- | IIpumensier OCHOBHEIE BBIOHpPATh BBITIIOJIHEHHEM KOJUTIOKBUYM,
1.2 OCHOBHBIE  (u3HKO- | (pusnKo- COOTBETCTBYIOIIHE OCHOBHBIX (PM3HKO- | THUIIOBBIE
XUMHUUYECKUE U | XUHMHYCCKHC, aICKBATHBIC XUMHYCCKHX, pacueTsl,
XUMHUYECKUE METObL MaTEMATHUYCCKHUEC (l)I/ISI/IKO— MaTEMATHUYCCKUX U UHIWBHULYaIb
aHanu3a st | ¥ XUMHAYCCKHUC, HHBIX HBIE 3aJaHUS;
paspaboTKy, WHBIC MaTeMaTHYECKHE U €CTECTBEHHOHAYYH | coGeceq0BaHH
YICCIIeIOBAHMIA | | GCTECTBCHHOHAYY | WHBIC BIX e o
SKCTIEPTH3bI HBIC €CTECTBEHHOHAYYH METOJUK MpHU CHTYAIOHHEI




JIEKapCTBEHHBIX MIOHATHS U bIe pelieHru M 3a/1ayam
CpEJCTB, METO/IbI; METO/IbI npo¢eCCHOHATBEHBI
JIEKAPCTBEHHOT'O OCOOEHHOCTH HCCII€A0BaHuA 1Ipru X
PacTUTEIBHOTO MPUMCHCHUA pemeHnun 3aja4,
CBIPBSI u | du3nko- po(ecCCHOHANBHBIX | aHATU3UPOBATh
GHOMOIHUECKHX XHUMUYECKUX, 3ama4 npoOIeMBl U
06BEKTOR MaTeMaTHIECKUX MPOIIECCHI
u npo(hecCHOHATBEHO
HHBIX i
€CTeCTBEHHOHAYY JeSTEIBHOCTH C
HBIX UCIIONTb30BAHUECM
METOZI0B IIpU OCHOBHBIX (1)I/I3I/IKO—
pelieHrH XUMHYECKHX,
npodeccuoHalbH MaTeMaTUYECKHUX U
BIX UHBIX
3aga4 €CTECTBEHHOHAYYH
BIX
MIOHATUI
OIIK- | [Tpumenset OGopynoBanue u | OpraHU30BHIBAThH Hasrikamu KOJUIOKBUYM,
1.3 OCHOBHBIC ~ METOJBI | pEaKTUBHI  JuIA | paboTy Ha | paboTHI Ha | TUIIOBBIC
(u3uKo- MIPOBEICHUS COBPEMECHHOM CTICITHAIIM3UPOBAH | PACUETHI,
XUMHUIECKOTO XUMUYICCKOTO CIICITUAIM3UPOBAH | HOM WHIUBUY aTh
aHanu3a B | aHanmu3a HOM o0opynoBaHuH, HbIC 3aJaHUS;
W3TOTOBJICHUHU JIEKapCTBEHHBIX | OOOPYIOBaHUU, OpTraHU30BHIBAThH co0eceoBaHH
JIEKapCTBEHHBIX CpEICTB, OpraHU30BBLIBATh CBOCBPEMEHHYIO e o
MpenapaToB TpeOoBaHUs K | ero METPOJIOTUYECKY | CUTYaIlMOHHBI
000pyIOBaHHIO M | CBOEBPEMEHHYIO 1) MOBEPKY | M 3a/1a4am
peaxkTHBaMm; METPOJIOTHYECKYIO | 000pyAOBaHUS;
MCOULIMHCKHEC HOBepKy; BBIIIOJIHATH
U3JIENHsL, BEIOMPATh HOCIIeIOBATENHHOC
NPEIYCMOTPEHHB! | orrrMaTbHBIN Tb
e METox JeUCTBUi o
COOTBETCTBYIOIIH pabote ¢
M KQUECTBEHHOTO W | /0o kit
MOPSIIKAMHA KOJIMACCTBCHHOT | y3emmamu s
OKa3aHUs Y aHAJIN3a | pemeHUs
MEIUIIHMHCKOM BEILIECTBA, CTaHIAPTHBIX
TTOMOIIH UCTIONB3YS npo¢eCCHOHATEHBI
COOTBETCTBYIOIIH | X
e  ¢usmuueckue | 2
npuOOopbI u
anmnaparsl;
OIIK- | [Ipumenset METOJIbI, TPHUEMbI | HHTEPIPETUPOBATh | METOAUKAMU KOJUIOKBUYM,
1.4 MaTeMaTU4YeCKUe u CHOCOOBI | aITOPUTMbI aHanusa TUIIOBBIE
METOJbI U | BBIIOJHECHUS MpOBCACHUA (hU3UIEeCKUX H | pacyeThl,
OCYIIECTBISIET XuMH4eckoro u | $usHKo- XUMUYECKUX WHJIUBUYalb
MaTeMaTHYECKYIO (hmzuko- XUMUIECKUX, CBOICTB BEUICCTB | HBIC 3a/1aHUS;
00pabOTKy JaHHBIX, | XHMHYECKOTO MaTeMATHICCKUX M | a3 rgHOM cobecemoBaHm
MOJy9EeHHBIX B XOJC | aHaam3a s | MHBIX HPHUPOJIBI; paboTHI | € 1o
pa3paboTku YCTaHOBJICHUSA CCTCCTBCHHOHAYHH | g (husuuecKkuX | CHTyalMOHHEI
JIEKaPCTBEHHBIX KauyeCTBEHHOTO bIx npudopax, M 3a7a9aM
CpPEeICTB, a TakKXe | cocTaBa p | MCETOAOP; HCIIOJIb3YEMBIX
HCCIeI0BaHUN U | KONMUecTBeHHbIX | Lol pl0BATRCH JUTST
JKCIIEPTHU3EI OTIpeIeTICHUN; pusiaeckim, Ka4ecTBEHHOTO W




JICKapCTBEHHBIX
CPEJICTB,
JIEKapCTBEHHOTO
PacTUTEIHHOTO
CBIPBS
OUOIOTHYECKUX
00BEKTOB

XUMHUYECKUE U
(hmzuko-
XUMHNYECCKHUEC
METO/IBI,
MOJIOKEHHBIE B
OCHOBY
Ka4eCTBEHHOTO U
KOJIMYECTBEHHOT
0 aHanmm3a
JICKaAPCTBCHHBIX
CpPEZACTB, IPUEMBI
u CHOCOOBI
BBIITIOJTHEHUA
XUMHUYECKOTO U
¢$usuKo-
XUMHNYECKOTO
aHanm3a JUTS
YCTaHOBJICHUS
Ka4yeCTBEHHOTO
cocTraBa u
KOJIMYECCTBCHHBIX
OIpeIeIICHU I

XUMUYECKUM
0bopyIoBaHUEM,
KOMITBIOTEPU3UPOB
AHHBIMU
npubopamu;
MIPOBOINTH
00paboTKy H
HarJsIHOS
MpeICTaBICHHE
Pe3yJIbTaToOB
HUCCIIEIOBAHUN C
TIOMOIIIBIO
KOMITBIOTEPHBIX
IpOTpamwm,
JOKYMCHTHPOBATH
MIPOBEICHUE
71a00paTOPHBIX
HUCCIIEIOBAHNI

KOJIMYECTBEHHOT'O
aHanm3a
(dborokomopumerp
>
CeKTpohOoTOMETP
, pH-mertp,
HOJISIPUMETD,
pedpakTomeTp,
KYJIOHOMET] u
Ap.);
MPAKTHYECKUMHU
HaBBIKAMH
IIOCTaHOBKHU
JKCIIEPUMEHTa U
00paboTKu ero
pe3yJIbTaToB

OOmuM CcpencTBOM KOHTPOJS 3HAaHWK oOydaromuxcs siBisercs BBeaeHHas B OI'BOY BO

«COI'Y» GannpHO-peTUHIOBasI CCTEMA OLIEHKH YCIIEBA€MOCTH CTYIEHTOB.




5. Coz[epmalme u yqeﬁno-MeTounqecxaﬂ KapTa TMCIHUIIJIMHBI «AHAIATHYECKAS XMMHI»

Tabauuya 5.1
3 cemecTp
>
Howep HaumeHnoBanue TeMv(BOHPOCOB), 3ansiTust CamocTrosiTesibHasi padoTa DopmbI KOHTPO.IS KoanyecTBo =
H3y4aeMbIX N0 JAHHOM IMCHUILIHHE CTY/IEHTOB 0a/1;10B %
Heaean =
Jlexiun JlaboparopHbie JIeK n1ab Copep:xaHue Yacel min max é g
1 BBenenue. Ananutnyeckas | [IpaBuna paboTsI u 2 4 IIpeamer, 3amaun u | 4 [MucemenHoOe [1-8]
XUMHAd ¥ XUMHUYECKHUI aHalIu3. | TEXHHKa 0e30II1aCHOCTHA B METObI AOMaIIHEE  3aJaHuc,
OcHoBHBIE pasfensl | XUMUYECKHUX aHAJTUTHYECKOM cobecenopanne 1O
COBPEMEHHOM  aHAIMTUYECKOH | 1abopaTopusX. XUMHH. CHTyalMOHHBIM
xumuu. Kpatkuii ucropuueckuii | BeimonHeHne OCHOBHBIX IIpaBuna paboOTHI ii%?)q?;o _— "
OYEpK Pa3BUTHS aHATHTHUECKON | Omepanmuii XUMHYECKOTO TEXHHKA pa6oIT) aM,p 0 2
xumud. [IpuMeHeHHe METONOB | aHAIM3A. Oe3omacHOCTH B KOMITBIOTEPHOE
AHATU THYECKOM XUMHH B | Texnuka BBITIOJTHCHHS XUMUYECKUX TeCTHpOBAHHE,
¢dapmanmu. dapMmaneBTHIECKAN | aHATUTHYECKUX PEaKIHi. nabopaTopHsX. KOHCIICKT
aHaJIN3. dapmakorneiHble
METO/IBL.
2 KauecTBeHnHbIit ananmu3 | Peakun KaTHOHOB 2 4 AHanutunyeckue 5 IMucemennoe [1-8]
KaTHOHOB 51 AQHUOHOB. | IEPBOM  aHAJUTHYECKOMU peakuuu  KaTUOHOB AloMalllHee  3a1aHue,
AmnanuTtryeckas rpynnel.  3amaya  Ha nepBoi cobecenopanne 1o
KnaccuuKamus KaTHOHOB MO | aHAJIM3 CMECH KaTHOHOB AHAJTUTHYICCKOU CHTYallMOHHBIM
rpynmnam (cepoBomopoaHasA | IEPBOM  aHANMTHYECKOM TPYIIIBI o SaZéaan 1o 2
(cynbduanas), aMMUA4yHO- | TPYIIIIBIL. KHUCJIOTHO-OCHOBHOMU H262¥2;OPHHM
¢docdarnas, KHCJIOTHO- KJaccu(puKauu EOMHLIO’;‘CPHOC
OCHOBHas) M HX CBA3b C TeCTHpOBAHHE,
ITepuoauueckoi cucTemoil. KOHCITEKT
3 Ananmutnyeckas IIpumenenue 3aKOHa 2 4 AHanuTuueckue 5 IIncemenHas [1-8]
Kﬂaccmbm(am/m AHNOHOB (no z[eﬁCTBonmI/Ix Macc K peakuuu KaTHUOHOB KOHTpOJIbHAsA paboTa,
CIIOCOOHOCTH K 00pa30BaHHUIO | pacTBOpam rnepBoi cobecenopanue 110
MaJiOpacTBOPUMBIX JIEKTPOIIUTOB. AHAIUTHYECKOM CHTyalMOHHBIM
COCIMHEHUM, N0 OKUCIUTENbHO- | KauecTBeHHBIH — aHanu3 TPYIIIBI o ii%i‘;fopHHM w0 2
BOCCTAHOBHTEILHBIM KaTHOHOB _ BTOpOit KUCIIOTHO-OCHOBHOM paboTa,
CBOMCTBaM). AHAINTHYCCKOW TPYIIIHL. KJIacCH(pUKAILITH KOMITBIOTEPHOE
Pemenue pacyeTHBIX TecTHpOBAHHE,




3a/ay4. KOHCIIEKT
OO0mue TeopeTnyeckrue OCHOBBI | OCHOBHBIE  ITOJIOKEHUS OcHOBHEBIE ITucemennoe [1-8]
AHATUTUYECKON XHUMHH. | TEOpUH pacTBOpOB MOJIOKCHHUSA  TEOpUH AOMaIHee  3a/laHue,
[Ipumenenue HEKOTOPBIX | 3JIEKTPOJIUTOB. pacTBOpoOB cobecenopanne 1O
TOJIOKEHUH TEOPUHM PACTBOPOB | AHAJIUTHYECKUE PEAKIIUU 3JIEKTPOJIUTOB. CHTyallHOHHEIM
3JIEKTPOJIUTOB B aHAJMTUYECKOW | KATHOHOB TpeThei AHaJIUTHYECKHE 3az6[aan "
XUMUH. TPYIIIBL. Pemenue peakuuu  KaTHOHOB HZ62IT):;OP HEM
pacueTHbIX 3aaa4. Tect — TpeThei iOMHLIO”;epHOC
KoHTposb Nel. Amnanus AHAIUTUYECKOU TecTUpOBAHKE,
CMeCH  KaTHOHOB  2-3 TPYTIIIBL. KOHCIIEKT
TPyHIL.
3akoH geWctBytomux wmacc B | YHUPC. KontponbHas AHanu3 cMecHu Incemennoe [3-13]
AHAJIUTUYECKOHN XUMHH. | 3alada: AHaJIH3 CMECH KaTHOHOB MIEpPBOH, AOMAIIHES  3alaHuE,
CumbHBIE u ciabple | KATHOHOB 1-3 BTOPOH W TpeThe cobecesoBanne 10
SJIEKTPOJIHTHL. AHAJIMTUYIECKUX TPYIIIL. AHAIMTHYECKOM CHTyalHOHHBIM
rpynn 3aJa4damM u
712a00paTOPHBIM
paboram,
KOMIIBIOTEPHOE
TECTUPOBAHUE,
KOHCIICKT
KucnoTHO-0CHOBHBIE Ilpumenenue 3aKOHa AHanuTHYeCKHE ITucemennoe [1-8]
paBHOBeCHs M UX pOJb B | ICUCTBYHOUIMX MacC K peakmum H  aHajM3 AOMaIIHEC  3alaHuc,
AHATUTHYECKON XUMHHU. | CUCTEME: 0CanoK - cMecu KaTHOHOB cobecenoBaHie  IIO
[ToHATHE O NPOTONMTHYECKON | HACHINIEHHBIH  PacTBOP. 4eTBEPTON CHTYalHOHHBIM
TEOPUU KHUCIOT M OCHOBaHUH. | AHAIUTHYECKHE PEaKINu aHAJTUTHYECKOM 3a)éaan "
[IpoTonuTnueckue paBHOBECHS | KATUOHOB 4eTBEpPTOI TPYMIbI IO KUCIOTHO- gzgg:;opnm«
B BOJE. KoHcTaHThI | aHaIUTUYECKOW TpYyHIIbI OCHOBHOM KOMHLIO';‘epHOC
KHCJIOTHOCTH M OCHOBHOCTH, X | IO  KHCJIOTHO-OCHOBHOH KJaccuuKanuu. TeCTHpOBAHHE,
MoKa3aTesy. KJIacCU(UKALNN Ananus cMecH KOHCIICKT
KaTHOHOB YETBEPTOU
AHAIMTHYECKON
TPYMIIBI
I'mppoinus. Koncranra u | Kontponsnas pabora Nel AHanuTH4YECKue ITucbmenHast [1-8]
creneHb ruaponusza. bydepnsie | (mucbmenno).  Peakuun peakuu KaTUOHOB KOHTPONbHas padora,
CHCTEMBI (PacTBOPHI); 3HAUEHUE | KATHOHOB 5-i MSTOMAHATUTHICCKOM cobecenopanue 10
CUTYAallMOHHBIM

pH  OydepHbix  pacTBOpPOB.

AHAIMTUYECKON TpyIIIbI

TPYIIBINO KUCIOTHO-

3a/1a4yam,




Hcnons3oBanue OyQepHBIX | IO KUCIOTHO-OCHOBHOU OCHOBHOM KOMITBIOTEPHOE
cucteM B (hapMameBTHYECKOM | KilacCH(pUKAIIH. KJaccu(puKanuu TECTUPOBAHUE,
aHaIn3e. Pemenue 3amau KOHCIICKT

8 I'eteporennsie paBHoBecust B | [IpumeHeHne 3aKoHa | 2 4 AHanuThyecKue ITucemennoe [1-8]
CHCTEME OCAJIOK — HACBIIIEHHBIN | JEMCTBYIOIIUX Macc K peakuuun KaTHOHOB AOMaIHee  3a/laHue,
pacTBop MaJjopacTBOPUMOTO | KUCIOTHO-OCHOBHBIM mecToi cobecesoBanie 10

> CUTYallMOHHBIM
JNIEKTPONIUTA W WX pOIb B | PABHOBECHSIM. AHAJTUTUIECKON
o agadyaM u
AHAIUTHYECKOM XUMHH. | AHATUTHYECKHE PEeaKkLHUU TPYIIIBI mno 3;%0 ATo 2
o~ o JI TOPHBIM
[IpousBeneHne pacTBOPUMOCTH, | KATUOHOB 6-i1 KHCJIOTHO-OCHOBHOM pa6oIT)aM P
MPOM3BEICHNE aKTHBHOCTH. AHATTUTUYECKONH TPYHIBI KJ1accupuKaInu KOMHB}O";‘epHOG
[0 KHCJIOTHO-OCHOBHOM TeCTHpOBAHHUE,
KJ1accu(pUKaIuu KOHCIIEKT

9 Ycaosue obpasoBanus ocankoB | [IpumeHeHme 3aKkoHa | 2 4 AHanmmn3 cMecHu Iucemennoe [1-8]
MaJI0pacTBOPUMBIX JNIEUCTBYIONIUX Macc K KaTUOHOB YETBEPTOH, AOMalIHEee  3aJlaHue,
3JIEKTPOJIUTOB. BnusiHue | okucnuTenbHoO- IATOM W IIeCTOH cobecenopanne 1O

CUTYyallMOHHBIM
Pa3IMYHBIX (dakxTopoB Ha | BOCCTAHOBUTEIbHBIM AHAJINTHYECKUX TPYMI
qaM n
MOJTHOTY ~ OCAKICHHA W WX | pABHOBECHSIM. o KHCJIOTHO- sanata 4
. 11a00paTOPHBIM
pacTBOpEHHUE. Hpoduoe | YUPC: KounTtponbHas OCHOBHOM paBoTam
OCAXKIECHHE. 3ajada«AHaIN3  CMECH KJ1accu(puKauu KOMHLIO”;epHOG
KaTHOHOB 4-6 TECTHPOBAHHE,
AHAJIUTUYECKUX TPYIID». KOHCIICKT
. 25 [1-19]
NHNEPBAS PYBEKHASA ATTECTAIIMA (KOMIIBIOTEPHBINU TECT)

10 OxuciauTeIHHO- YUPC: Kontponbnas 2 4 AnHanus cMecu ITucemennoe [1-8]
BOCCTaHOBUTEIILHBIC 3ajadya «AHaIN3 CMeEcH KaTHOHOB BCEX IIECTH AOMAINHEC  3alaHuc,
paBHOBECHSI W WX pOIlb B | KATHOHOB 4-6 AHATMTHYECKUAX TPYIII cobecesoBane 10

i CUTYallMOHHBIM
aHAIUTHIECKOM XUMHH. | aHATUTHIECKUAX TPYII». o KHCJIOTHO-
o 3ajgadyaM u
OxuciauTeabHoO- OCHOBHOM
112a00paTOPHBIM
BOCCTaHOBHUTENbHBIE CHCTEMBI. KJIacCU(pUKaLUN paboTam
9
OKHCHIUTETHHO- KOMIIBIOTEPHOE 3
BOCCTaHOBHTEIHHBIE TeCTHPOBAHHE,
3JIEKTPOIBI. [ToTenumanst KOHCIIEKT
OKHUCJIUTENIBHO-
BOCCTaHOBHUTEIBHBIX
3JIEKTPOAOB (peanbHbIE,

CTaHIapTHEIC, GopMabHEIC).




11 Hamnpasnenue MpOTeKaHUs | AHATUTHYECKHUE PEeaKIUuu KauecTtBennsIil ananmus ITucemennoe [1-8]
OKHCJIUTEIILHO- aHHOHOB nepBoOi aHHOHOB. AOMaIHEee  3a/llaHue,
BOCCTAaHOBUTENFHOW  PEaKINH, | aHATUTHIECKONH TPYIIBI AHanuTH4eckue cobecenoanne T
r1yOuHa NPOTEKaHUs | 110 knaccuduranum, peakiuu AHMOHOB CHTyallHOHHEIM
OKHUCJIUTEIIHHO- OCHOBaHHOU Ha nepBou 3ajlatam "

o . 11a00paTOPHBIM

BOCCTAaHOBHUTEJIBHBIX pEaKUUi. | 00pa3oBaHUU } AHAJIUTUYECKOH paboam,
Hcnonp30BaHWEe OKUCIUTEIBHO- | MAJIOPACTBOPUMBIX COJIEH IpyIIbI 1o KOMITBIOTEPHOE
BOCCTAaHOBHUTEJBHBIX peakiuii B | Oapus u cepebpa. KJIaCCU(UKALINH, TeCTHpOBAHHE,
(apmareBTHIECKOM " OCHOBaHHOM Ha KOHCIICKT
XUMUYICCKOM aHAITN3aX. obpazoBaHun

MaJIOpPacTBOPUMBIX

coJeit Oapus "

cepebpa

12 PaBHOBecus Kontponpuas padora Ne AHanutuveckue IMTuckmennast [1-8]
KOMILJIEKCOOOpa3oBaHusi M WX | 2 (TMcbMEHHO). peakuuu AHUOHOB KOHTpO/IbHAs paboTa,
pOIIb B aHATUTHYECKOW XUMHH. | AHATUTUYECKHUE BTOPOW u cobecenoanne 1O
O6mas XapaKTEPHUCTHKA | PEaKIMH aHHOHOB 2-3 TpeTheHaHATUTHIECK CHTyalMOHHBIM
KOMITJIEKCHBIX COCJIMHEHHH. | aHAIUTUYECKUX TPYMII. 175 rpynim o 3a)éaan "
Bnusinue pasznuuneix (aktopoB | Pemenue 3amau. KJIacCU(UKALINH, gzgg:;opmm
Ha KOMIIJIEKCOOOpa30BaHUE B OCHOBaHHOI Ha KOMHLIO';‘CpHOG
pacTBopax. THUIIbl KOMIUIEKCHBIX o0pa3oBaHUU TeCTHpOBAHHE,
COCIMHEHMH, B aHAJIMTUYECKOU MaJIopacTBOPUMBIX KOHCIICKT
XMMUH. [Ipumenenue coneit Oapus u
KOMILJICKCHBIX ~COCIIUHEHUI B cepeOpa.

XMMUYECKOM aHaJIn3e. AHaJTUTHYECKHE
peakuuu HEKOTOPBIX
OpraHUYeCcKHUX
AHWUOHOB:  TapTpaT-;
uutpar-;  OeHzoart-;
CaJIMLIMIIAT- HOHOB

13 [Ipumenenue oprannyeckux | Tect-koHTpons Ne 3 no KauecTBeHHBIN IMucemennoe [1-8]
pEarcHTOB B AHAJUTUYECKOW | aHAIU3Y aHHOHOB. aHaJIn3 cMecH AOMAIIHEC  3alaHuc,
xuMun. Peaknmu, OCHOBaHHEBIE | 3agauu Ha CMeCh aHUOHOB MIePBOIA, cobecezoBaHme 1O
Ha 00pa3oBaHWMM KOMILIEKCHBIX | aHMOHOB  1-3  rpymm. BTOPOIA, TpeThei CHTYalHOHHBIM
COEJIMHEHU MetamioB. | YUPC: KoutponbHas AHAJTUTUYECKUX saatam 1

112a00paTOPHBIM
Peakiyn 0e3 ydacTus | 3ajada «AHalU3 CMECH rpyImmn paboram
KOMILIEKCHBIX COEIMHEHHUN | aHHOHOB 1-3 ’




METaJJIOB: o0pa3oBaHre | AHAIUTHYECKUX TPYIIID. KOMITBIOTEPHOE
OKpAIICHHBIX COEAWHEHUH ¢ TCCTHPOBAHHE,
OTKpPBIBaEMBIMH  BEIIECTBAMHU; KOHCIICKT
oOpazoBanue OpPTaHHYECKHX

COEIVHEHU co

crenn(puuecKUMHA CBOMCTBaMH.

[IpumeHeHue opr. coeauHEHUMH

B BHIE  UHAWKATOPOB B

TUTPUMETPUYECKUX  METOjAax

KOJINYECTBCHHOTO aHAJIH3A.

14 MeTtobt pasmencHus u | ToHKOCTOWHAS TonkocmoitHas ITucemennoe [1-8]
KOHLIGHTPUPOBAHUS BELIECTB B | XpoMaTorpadus n xpomatorpadus H AOMAIIHES  3alaHuE,
AHAJINTUYECKOHN XUMHH. | IKCTPAKLIHL B 3KCTPAKLIHA B cobecenoanne 1O
Knaccuduxanus METOJIOB | KAYECTBEHHOM aHaJju3e. Ka4eCTBEHHOM CHTYalHOHHBIM
(ucmapenue, o3onienue, | YUPC: KouTtponbnas aHau3e. Amnanu3s 3az6laan "
ocaxzeHue u np.). Ilpumenenne | 3anaya «AHanu3 cMmecu CMECH KaTHOHOB BCEX ﬁggg:;ol) HEIM
OKCTPAKLHMOHHBIX ~ METOZOB B | KATHOHOB  BCEX 6-Tn 6-TH aHANTUTHYECKUX KOMHLIO";epHOC
AHATUTUYECKOM XAMUH. | AaHAJTUTUYCCKUX TPYIIID. TPYIIIL. TeCTHpOBaHHe,
KuakoctHas JKCTpakuus. | Pemenue 3anauy. KOHCIIEKT
OKCTPaKLMOHHBIE PAaBHOBECHSL.
3axoH pacnpenenenus Heprera-

Hunosa. Koncranra u
k03 pureHT pacmpeneneHus.
CreneHp U3BJICUCHHSI.

15 Xpomatorpadudeckne wMetonsl | KoHTponpHas paborta Ananms cMmecei IMTuckmennast [1-8]
aHajm3a. Knaccuduxanus | Ne3 (mMUCBEMEHHO). KaTHOHOB M aHHOHOB. KOHTPOIIbHas padora,
xpomatorpaduyeckux wmeronos | YUPC: KonTponpnas KauecTBennsIit cobecenoanne 1O
aHaIM3a: aIcOpOLMONHas | 3a1a4a «AHAIU3 CyXou XHMHYECKHI  aHaiu3 CHTYallMOHHBIM
XpoMaTorpadus, TOHKOCIOHHAS | COJIM WJIM CMECH CyXHX BEILIECTBA. saatam "

. . 112a00paTOPHBIM
xpomatorpadus (TCX). | coneii» (nepsoe KauecTtBeHnnsIit pabotam,
Marepuansl W pacTBOPUTENH, | 3aHITHE). XUMUYECKUH  aHalu3 KOMIIBIOTEPHOE
npumensembie B Meroze TCX. TBEpA0(Da3HOTO TeCTHpOBaHHe,
PacnpenenurensHas, OymaskHas BEILIECTBA. KOHCIICKT
u 0caiouHast refib-
xXpomarorpadus.

16 [MoaroroBka obpasna k ananuzy. | YUPC: Kontponpnas Knaccudukanus ITucbmennast [1-8]
Cpennsist mpoba, oTOOp cpenHel | 3amaya «AHanM3 CyXoH METOJI0B KOHTPOIIbHas padora,




npoObl  KUAKOCTH, TBEPIOTO | COJIM WIM CMECH CyXHX KOJINYECTBEHHOTO cobeceoBanne 1o

Tena (omHOpOIHOMH U | comen» AHWNOHBI p- a”HaIu3a. CHUTYalluOHHBIM

HeoTHOpoIHOW). Macca mpoOBL. | 3JIEMEHTOB. Peaxuuu TpeboBanwus, 3anadam H

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

BOJIHBIX PAacTBOpax KHCJIOT, B | (BTOpoOe 3aHsTHE). peaxkumsaM B pabotam,
KOMITBIOTEPHOE

JIpyTux PacTBOPUTEISIX), KOJINYECTBEHHOM

6 6 6 P TECTUPOBAHUE,

00paboTka IIPOOEI aHaJM3e. olb U KOHCIIEKT

HaCBHILEHHBIMU pacTBopamu 3HaYCHHUE

coipl, TOTama WM  HUX KOJINYECTBEHHOT'O

CILIABJICHHE C COJISIMH. aHanv3a B hapMaluu.

17 Beengenne B KonuuecTBeHHBIN | ['paBUMeETpUUYECKHI 2 I'paBuMeTpuueckuil 5 ITucemennoe [1-8]
aHamus3. Knaccupukauus | ananus.  OmnpeneneHue aHaln3. AHAIUTHYECK AoMallHee  3ahaHue,
METOJOB KOJIMYECTBEHHOI'O | MAaCcChl CEPHOIM KHUCIOTHI H€ BECHI. cobecesoBanne 110
aHaIM3a. TpeGoBanusi, | B pactBope  (mepBoe PacdeT Macchl HABECKU CHTYallMOHHBIM

o qyaM n
NpeabsBIsieMble K pEakUusM B | 3aHITHE). aHaM3UpyeMon sanata
11a00paTOPHBIM
KOJINUECTBEHHOM aHaJIH3e. npoOsl  u  oObema pabotam
9
Macchl OCaAUTEIIS. KOMIIBIOTEPHOE 2
®unbTpoBaHHUE, TECTUPOBAHHE,
NpOMBIBaHHC, KOHCIIEKT
HOJIy4eHHE
TpaBUMETPUUECKOIN
thopmsl, pacuet
PE3yIbTaTOB aHAIN3A.

18 ['paBuMeTprUecKuit ananm3. | ['paBuMeTpudecKuit 2 Craructryeckas 5 ITucemennoe [6-9]
Kiraccuduxarus MeTonoB | aHanu3.  OmpenencHue 0bpaboTka AOMalIHEE  3aJaHue,
TPaBUMETPUYECKOTO  aHalu3a | MacChl CEPHOM KHUCIIOTHI pe3yNIbTaToB cobecenopanne 1O
(MeTom ocaxIneHusi, OTTOHKH, | B pacTBope  (BTOopoe KOJINYECTBEHHOTO CHTyaUMOHHBIM

3a1ayam u
METOox BBIJICTICHUS, | 3aHATHE). Pemenue aHanusa. 3
N 1a00paTOPHBIM
TEPMOTPaBUMETPUYECKUIA pacyeTHBIX 3a1ad4. Knaccugukanms paBoTam
vl 9
METON). MOrPEIHOCTEH KOMIIBIOTEHOE
(omnboK) aHamM3a. TeCTHpOBAHHE,
KOHCIICKT
19 . 25 [1-19]
BTOPASl PYBEXKHASA ATTECTAIUA (KOMIIBIOTEPHBIU TECT)
UTOT'O 36 72 90 100




4 cemecTp

<
HaumeHnoBaHue TeM (BOIIPOCOB), CamMmocrosTeabHas padoTa KoanyecTBo £
Homep . 3ansaTus ®DopMBI KOHTPOJISI [
H3y4aeMbIX MO JAHHON JMCHUILINHE CTY/IEeHTOB 0a/1J10B <
Heean ?
Jlexun JlaopaTopHble aexk | a0 Conepxanue Yacer min max =
1 Turpumerpruyeckuit aHanus. | MepHas nocyna, 2 4 KonnuectBennslit 3 IMucemennoe [1-9]
OcHOBHbIE HOHSATHS | UCIIONb3yeMast B aHaJIH3. AOMAIIHES  3a/laHHC,
TpeGosauus, cobecefioBaHne IO
TUTPUMETPUUECKOTO  aHaJIW3a. | TATPUMETPUYECKOM O —
HpeabABIsIEMbIE K yan
Tunossie pacdeTsl B | aHamu3e. [IpoBepka 3a71a49am "
. peakuusm B
THTPUMETPUICCKOM Hajgu3e. | BMECTUMOCTH MEpHOU 1aGopaTOPHBIM 0 2
PUMETPUUIECKO aHaJIn3e ec oc . €pHO KOIMYECTBEHHOM pa6oIT)aM p
Knaccuduxamms METOJOB | MOCYABL: KOJO, OIOPETOK ’
b y » OIOPETOK, ananmnse.MepHast KOMITHIOTEPHOE
TUTPUMETPUUYCCKOTO  aHalu3a. | MUIETOK. MOCy/la, HMCIOJb3yeMast TeCTHpOBAHHE,
Buns! (mpreMbl) THTPOBAHWS. B TUTPUMETPUICCKOM KOHCIIEKT
aHaims3e.
2 Cratuctuyeckas oOpabotka | TutpumeTpudecKuit 2 4 Tutpumerpudeckue 4 [Mucemennoe [1-9]
pe3yibTaTOB KOJIMYECTBEHHOIO aHaJIns3. Kucnorno- MCTOJbI aHaJIn3a. Z[Og[aIHHee 3ajlaHue,
cobeceloBaHUE 110
AHATH3A. Knaccudukauus | OCHOBHOE  TUTpOBAHHe. [Ipurorosnenue RN
. [Ipurotosienue u THTPOBAHHOTO yat
MOTPEIIHOCTEH (omuOoK) . 3agagam u
C CTaHAapTU3aLuUs pacTBopa IO TOYHOI 1a60DATODHEIM
algamgsa. TaTacTaecKan pacTBOpa COJISTHOU HaBECKE CTaHJAPTHOTO pa6OEaM P 0 )
00paboTka U  MpeabsBICHUE )
p p kucinoTel. Omnpenenenne BEIIECTBA. KOMITHIOTEPHOE
PE3YILTATOB KOJUYECTBCHHOI'O | MacCCHhI IeJIOYH B TecTHpOBaHNE,
aHaJIu3a. pacTBopE (C KOHCIIEKT
MaTeMaTH4YEeCKOU
00paboTKO#
pe3yJIbTATOB aHAIN3A).
3 Kucnorno-ocHoBHOE KucnotHo-ocHoBHOE 2 4 Crioco0b1 4 IMucemenHast [1-6]
turpoBanue. CymHOCTs MeTo1a, | TATPOBAHHUE: IPUTOTOBJIICHUS KOHTpOIIbHAst paboTa,
cobecenoBaHne 10
KiaccuuKaIHs. THTpaHTHI OnpenenexHue Macchl TUTPOBAHHBIX AN
menaoud W KapboHaTa PacTBOpOB, ux yau
MeTroaa n CIT0COOBI nux 3a7a4aM u
HaTpHUs pu ux CTaHapTHU3ALHA. 0 3
MIPUTOTOBJICHHUSI, COBMECTHOM 71a00paTOPHBIM
aboTam
CTaHapTH3ALHUSL. p )
P NpUCYTCTBIH . (c KOMIIBIOTEPHOE
MaTeMaTHYIECKOM TeCTHpOBAHHE,
00paboTKOH pe3yabTaToB




aHajgm3a). KOHCIEKT
Kpusble kucnorHo-ocHoBHoro | KucnotHo-ocHOBHOE Pacuer TUTPA, [ucemeHHOE [1-8]
THTPOBAHMSL. Wnukaropsl | THTPOBaHHE! MOJISPHO# aog[aumee 3ajamue,
cobeceloBaHUE 110
MeTosa BIMAHME pasTHYHBIX IIpurorosnenue u KOHLEHTPaLHH u o
CTaHIapTU3aLHs MOJISIPHOM yan
(hakTopoB Ha CKa4OK 3a7a9aM u
N pabouero pactBopa KOHIICHTPAIUX H260DATODHE
TUTPOBAHMUSL. VMEHEHVEe
P p THIPOKCHIIA HATpHSL. SKBHBAJICHTA BEIIECTBA pa6OEaM P
METOJOB KHCIOTHO-OCHOBHOT'O ’
OnpeneneHue MacChl KOMITBIOTEPHOE
TUTPOBAHUA. aMMHaKa B COMIX TeCTHPOBaHHE,
aMMOHHSI B pacTBope (C KOHCIIEKT
MaTeMaTU4eCKOn
00paboTKON pe3yabTaToB
aHanm3a). Pemenue
pacyeTHHIX 3a1a4.
TurpoBanue (kucnoTHO- | YuebHo- Knaccudpukanus [TncpmenHOC TOMAITH [1-11]
OCHOBHOE) B HEBOJHBIX cpefax. | HCCICIOBATCILCKAL MCTOJIOB ce 3a/laHue,
CymHocTh MeToza pabota CTyIeHTa TUTPUMETPUUIECKOTO cobeceziopanye 110
(YUPQ). aHasusa, BU/IbI CHTYallMOHHBIM
PacTBopuTenu. ITomrOTA 3a1auam "
Onpenenenue TUTPOBaHUS,  METOJIBI
MPOTEKAHUS KHCJIOTHO- . 1a6opaTOpHBIM
B ACKOpOMHOBO KHCIIOTHI B YCTaHOBJICHUS paoranm
OCHOBHBIX  pCaKIuu B | papmanesTHyeckoM KOHEYHOU TOYKHA KOMHI)IO";epHOG
HCBOAHBIX PaCTBOPUTCIIAX. mpemnapare. TUTPOBAHUSL. TECTHPOBAHHE,
TutpanTh METOA. Turpumerpudeckuit KOHCIICKT
[Ipumenenue KUCIIOTHO- ananu3.  TpeOosaHus,
OCHOBHOTO  THTPOBaHHs B TIPCABABIISICMbIC K
peaxIusIM B
HEBOJHBIX Cpefax.
TUTPUMETPHUYECKOM
aHaymse.
OKHCIIATETHHO- OKUCIUTENBHO- Knaccuduxarus ITucemennoe [1-9]
BOCCTAHOBUTEJILHOE BOCCTAaHOBUTCIBbHOC PEAOKC-METOOOB, AOMAIIHEC  3a1aHuC,
CO6€C€I[OB3HI/IC 1o
Tutposanue. CyIHOCTS MeToa. | THTPOBAHHE. YCIIOBUSL  NPOBEICHHSA RN
ITepMaHraHATOMETPHS. OB TuTpoBanus yat
Bunpt OKHCJIUTEIIFHO- 3a1auam "
IIpurorosienue u Kpussie
BOCCTAaHOBUTEJIHHOT'O 1a60paTOPHBIM
CTaHIaPTU3AIIH OKHUCIIATEIEHO- paoranm
TUTPOBAHUS (TIPAMOE, 00PATHOE, | tyrpanTa. Omnpe/esieHue BOCCTaHOBHUTEJILHOT'O KOMHI)IO";epHOG
BaMeCTI/ITeJ'ILHOG). I/IHI[I/IKaTOpBI MAacCChl nepokcuga TUTPOBAHUS TECTHPOBAHHE,
OKUCITUTEILHO- BOJIOpPOJia B pacTBOpE. [Nepmanranaromerpuue KOHCIICKT




BOCCTaAaHOBHUTCIIBHOI'O

CKO€ TUTPOBaHHUE

TUTPOBAHUSL. WNnnukatopHble WupmkatopHsie
OIIMOKH. Kpusbie OmHOKH
OKHUCIIUTENIBHO-
OKHCIIUTENIbHO-
BOCCTaHOBHUTEIHLHOTO
BOCCTaHOBHUTEIBHOT
OCCTAHOBUTCIILHOTO TUTPOBAHUS
TUTPOBAHUS: pacuer,
MOCTPOCHUE, aHAIIH3.
IIepmanranaromerpudeckoe JuxpomaTomeTpruyeckoe Bunet OB tutpoBanus, IMuckmennast [1-9]
tuTpoBanue. CymHoOCTh MeTozia. | THTPOBAaHHME. HH/TUKaTOPBI KOHTpOILHas pabora,
_ CO6€CGZ[OBEIHI/IC oo
Y COBHS NpoBe/eHu Omnpenenenue cynbdata OKHCIIUTEJIEHO A
Kesesa (1) (c BOCCTaHOBUTEIBHOTO yalu
NIEPMAHIaHATOMETPUUECCKOI'O o 3aJauyam
. MaTeMaTH4ecKon TUTPOBAHMUSL. COMITLIOTEDHOE
TUTPOBAHUSL. HMEHEHHU .
po PUMCHCHHE 00paboTKON pe3yibTaToB JlnxpomaToMeTpruIeCcK TeCTI/IpOBaEI/Ie
MePMaHTaHATOMETPHYECKOTO ’
p p aHau3a). Pemenue 0€ TUTPOBaHUE KOHCITCKT
TUTPOBAHUSL. pacueTHBIX 3a/ad.
JluxpomaromeTpuueckoe WonomeTtpus. HNonomeTpuueckoe IMuckmennast [1-9]
THTPOBAHME. HonomeTrpusl. IIpuroroBnenue u TUTPOBAHHUE. KOHTpO/IbHAs paboTa,
Bpomaromerpus, Gpomomerpust. | CTaHAAPTHSALNA Ilpurorosnenne u cobecesopaine 0
pacTBopa THOCYIb(ara CTaHIapTU3aIUs CHTYaIlHOHHBIM
HI/ITpI/ITOMeTpI/Iﬂ U OCpUMETpUL. 3aJauyam
C Hatpus. Omnpexnenenue TUTpAHTA. COMITLIOTEDHOE
HOCTb METOJIOB, THUTPAHTBHI o
YIHOC CTON0B, p OKHUCITHTEJICH. OmnpenencHre TGCTHpOBaEI/Ie
METOJIOB, MHIKATOPRL. | Onpenenenne Cu?'. OKHUCIIHTENE. KOHCIIOKT
Ycnosus NPOBCACHHA | Pemenue PacueTHBIX
TUTPOBAHUS. Onpenenenue | 3a1a4.
KOHEYHOI TOYKH THUTPOBAHMSL.
IIpumenenue MeTO0B.
OcamuTenpHOe TuTpoBanue. | Hurpuromerpuueckoe Hutputromerpuueckoe ITucemennas [1-8]
CymHocTs MeTojaa. | THTPOBAHHUE. TUTPOBAHHUE. KOHTPONIbHas paboTa,
i cobecenoBaHne IO
Tpe6oBaHus, MPETBABIAEMBIE K Omnpenenenue MaccoBOU epumerpuueckoe N
JOIM  HOBOKaWHa B TUTPOBAHMUE. yan
peaxkunu B METOozE. 3a1a4aM u
K npenapare(c 71a00paTOPHEIM
npuKams METO/IOB. .
flace 6(b al CTONOB- | \atemaTHyecKoi pa6oEaM P
Crioco0sI MIPOBEJCHHUS i ’
p 00paboTKON pe3ynbTaToB KOMITBIOTEPHOE
0CaJIUTENBHOTO TUTPOBAHUSA, | aHAIIN3A). TecTHpOBaHHE,
KpUBBIE WHAMKATOPHl METOoJHa KOHCIIEKT




0CaUTEILHOTO
WNnaukaTtopHbIe OMMOKH.

TUTPOBAHUA.

1-21
INEPBAS PYBE/XKHAS ATTECTALMSA (KOMHLIOTEPHBIﬁ TECT) 25 ! :
10 Aprenromerpusi. CymHOCTh | bpoMo- u 2 4 BpomaTomerpudeckoe ITucemennas [1-9]
METOAA. Pa3znoBunnoctu 6p0MaTOMeTquec1<oe TUTPOBAHUE. KOHTpOIIbHAsl paboTa,
apreHTOMETPUH. TuTpoBaHue. OnpeneneHue cobecezioBanye 10
[IpumeneHue MaccoBOMi JI0JIH CHTYalHOHHBIM 3
apreHTOMETPUHN B | cTpemnTolnua B pemnapare. 3afiatiam "
71a00paTOPHBIM
(apmanamse. paboTam, KOHCIEKT
11 Komniekcumerpuueckoe OcanurensHOE 2 4 Nupukatopsl  Meroaa IMuckmennast [1-9]
TUTPOBAHUE. CylUrHoCTh | THTPOBAHHUE. 0CaIUTEILHOIO KOHTPOIIbHAs paboTa,
METO/1a. TpeboBanus, | ApreHTOMETPHS. TUTPOBAHMUSL. cobeceziopanye 10
npenbaBiIsieMble K peakiusaM | [Ipurotosienue u Knaccudukanus CHTYallHOHHBIM
B KOMIUIGKCUMETPUH. | CTAHJapTU3aLKsl PacTBOpa METOJIOB Jajatam "
Knaccudukarus MeToq0B W | HUTpaTa cepebpa. 0CaJUTENBHOTO H:gg?:;()pHHM
WX TIpUMEHEHUE. Omnpenenenne Opomuma u THTPOBAHHUS. EOMHBIO’;CpHoe 3
HOaUa Kajus B PacTBOpPE OcanurensHoe TeCTHpOBaHHE,
(c MaTeMaTU4eCKOH TUTPOBaHUE, CYIIHOCTH KOHCITEKT
00paboTKoOil  pe3ynbTaTOB Metona. TpebOoBanwms,
aHalln3a). MIPEIbIBIIEMbIC K
PEaKIsIM B METO/IE.
12 Kommnekconsl. PaBHoBecue | KoMmiekcoHoMeTpusl. 2 4 135791931 IMucemenHas [1-9]
B BomHbIX pactBopax J/TA. | IlpurotosieHue u KOMIUIEKCOHOMETPUYEC KOHTPOIIbHAs paboTa,
CoctaB W  YCTOWYHMBOCTB | CTAaHJAApTHU3alMs THUTpaHTa KOTo TUTPOBAHMSL. cobecezopanue 10
KOMIIJIEKCOHAaTOB MeTtamioB. | DJITA. Onpenenenne Kpusbie CUTYallMOHHBIM
CymHocTh MeTona. | cyibdara [IWHKA B KOMIUIEKCOHOMETPHYEC Sa%[aan "
TutpanTh METOJIa. | pacTBOpE. KOTO TUTPOBaHHSL. H;g?::{()pHHM
WNuaukatopbr KommiekconoHsr, EOMHHO;CPHO@ 3
KOMIUTIEKCOHOMETPHH, WHIUKATOPBI TeCTHPOBAHHE,
TpeOoBaHMS K HUM. Bumisl KOMILIEKCOHOMETPHHU. KOHCITCKT

KOMIIJICKCOHOMCTPUUICCKOT'O

TUTPOBAHUS. Kpussie
TUTPOBaHMS, OWIMOKH TIpU
TuTpoBaHuu.  IIpumeHeHue




KOMIUIEKCOHOMETPHHU B
(dhapmaHamse.

13 WHcTpymeHTanbHbIE Onpenenenue o01eit Knaccudukanus Iucemennas [1-8]
(puzmyeckne wu  ¢usuko- | xkectkocT Boabl. YUPC: MHCTPYMEHTAJIBHBIX KOHTPOJIbHAs paboTa,
XUMHYECKUE) METOJIbI | AHAJIN3 MUHEPAJIHHON BOIBL METOI0B aHaiIu3a. codeceqoBaHHE MO
aHam3a. Onruyeckue O6nacTh CHTYalMOHHBIM

3a/a4am "
METOIBI aHam3a. OTIpEAETIIEMBIX A
. 71a00paTOPHBIM
Knaccudukanus ontuaeckux coJiep KaHHH. paoTam
2
METO/OB aHAIN3A. XapakTepUCTUKU KOMITBIOTEPHOE
YyBCTBUTENBHOCTH | TeCTHpOBAHHE,
MOrpelHOCTH KOHCIIEKT
OTHENBHBIX  METOJIOB
aHanu3a  (TIpUMEpBI).
CpaBHeHne c
KJIACCUYECKUMHU
XUMHYECKUMHU
METOJIaMH aHAJIH3a.

14 MonekynspHo- Onrtuueckue METO/IbI Ontuueckue MeTOABI IMuckmennast [3-9]
a0COpOIUOHHBIC MeTOJIbI | aHanu3a. Pedpakromerpus. aHaJu3a. KOHTPOIIbHAs paboTa,
aHaIu3a, CymrHOCTh, | Ompenenenne copepIKaHus Knaccuduxanms cobeceoBaHne 110
knaccuukanys. OCHOBHOM | BelecTs (XJI0pHAa KabIys, ONTUYECKHX  METOJIOB CHTYallHOHHBIM

3aJadyaM u
3aKOH  CBETONOIJIOUICHUS, | XJopHIa Harpusa, OpoMuzaa ananmza. OmnpenencHue nal6[0 ATODHEIM
MPOUCXOXKICHHE HaATpHsL) B pactBope cofiepKaHus BEIICCTB B pa6oIT)aM P

bl
ANEKTPOHHBIX CIIEKTPOB. | METOAOM pedpaKTOMETPHH. pactBope METOJIOM KOMITBIOTEHOE
PedpaxTomerpus. pedpakTomMeTpun. TeCTHpOBAHHE,
doTomeTpHS. KOHCITEKT
CrnekTpomeTpus.

15 KonnuectBeHHbIH OnTuueckue METOJIbI KonnuectBeHHBIN IMTucemennas [1-8]
(dboToMEeTpUYECKUI  aHAJIM3. | aHaJIu3a. (dhoTomMeTprUeCKUit KOHTPOIIbHAs paboTa,
JuddepenunansHas DOTOKOTOPUMETPUUECKOE aHaIu3. coGecenopanne 1o
(boromeTpus. onpenenenne meau (II) B DOTOMETPUYECKOE CHTYalHOHHBIM

3a1auam u
doTomeTpruueckoe pacTtBope. orpeJesieHne

1abOPaTOPHBIM
TUTPOBaHUE. 3JIEMEHTOB B PacTBOpE.

. paboTam, KOHCIEKT
OcHoBHOM 3aKOH
cBeronoriomenusbyre

pa-Jlambepra-bepa.




16 JlroMuHecueHTHBIM  aHanu3. | OnTu4eckue METO/IbI 2 4 | Cnekrpodoromerpuuec | 3 IMucemennast [1-9]
OOmme mnojoKeHus1. Buapl | aHamuza. KW aHaIIn3. KOHTpOJIbHAs pabora,
moMuHecieHIuH  u  ux | Cnekrpodoromerprudeckoe dryopectieHTHBII cobeceziopanye 10
KJIacCU(DUKALHS. onpeieicHUE aHaIu3 CHTYalOHHBIM 3
dnyopecueHTHbI  aHaNU3 | IHaHOKOOalaMUHA (pmyopumerpus). ;z%?)‘;h;opm,m "
(pryopumeTpust). (ButamuHa Bi;) B ammymnax paboTam, KOHCMEKT
UJIM B CYXOM IIpernapare.
17 Xpomarorpadudeckue Xpomarorpadudeckue 2 4 | Xpomatorpaduueckue | 4 [TucpmenHast [1-12]
METObI aHanu3a. | METObI aHaiau3a. METOIbI aHAIM3A. KOHTpOJIbHAs pabora,
HNonnooOMeHHast Xpomaromacc- BricokoaddexTuBHas cobecejoparue 110
xpomarorpadus.  ['a3oBas | CIIEKTPOMETPHSL. Ananus KUJKOCTHASI CHTYallMOHHBIM
(ra3o-XKUAKOCTHAS u | npenapata HEKCT metomom XpoMaTorpadus. Sa%aan "
ra3oaacopOLnOHHasT) ra30->XKUAKOCTHOH 326252:401)%11\4 )
xpoMatorpadus.  BnumsiHue | xpomarorpaduu. KOMHMO;epHoe
TEMIIEPaTypbl Ha TECTUPOBAHHE,
pasAcJICHHC. KOHCIIEKT
BricokoaddextuBHas
KHJIKOCTHAsI
xpomarorpadusl.
18 DIIEKTPOXUMUYECKUE [ToTenumomerpusi: 2 4 DNEKTPOXUMUYECKUE 4 IMucemennast [1-8]
Merompl aHanm3a. OOmme | u3Mepenue pH pazTumIHBIX METOJIbI aHAIN3A. KOHTpOJIbHasi palora,
nousatus.  Kmaccugukanus | pacTBOpoB. [Torenumomerpuuecku cobecenopanne 1o
SIIEKTPOXUMHYECKUX [ToTeHIIMOMETPUYECKOE i aHasms. CHTYallHOHHRIM 2
METO/0B aHaJIu3a. | TUTPOBAHHUE. [TorenunomeTpuaeckoe sanatam 1
[ToTenmomerpudeckuit TUTPOBAHHUE. Aabopatopibi
paboTraM, KOHCIIEKT
aHaJm3.
19 Konnykromerpuueckuit [ToTenunomerpuueckoe 2 4 | BTOPASI PYBEXKHAS [1-21]
aHaIIM3. TUTPOBAHHUE YKCYCHOI ATTECTALIMA
[onsiporpadudeckuii KHUCJIOTBL. IIpsimas (KOMITBIOTEPHBIN 25
aHann3. OCHOBHBIC MOHATHUS. | KOHAYKTOMETpUSL. TECT)
UTOI'O 38 76 66 100




6. OOpa3oBaTejibHbIE TEXHOJIOTHU

TpaguumoHHble JeKUMM W NPaKTHYeCKHe (CeMHHAPCKHE) 3aHATHA  C HCIOJb30BaHHEM
COBPEMEHHBIX HMHTEPAKTUBHBIX TEXHOJOrMH. JIeKuMM ¢ HUCHOJNb30BaHUEM  MYJIbTUMEIUIHBIX
Npe3eHTAlUK, JEeKIMHU-0ecepl, JEKIUU-IUAIOTH, SBPUCTHYECKUE JICKIMH, JICKIHMH-BU3YaN3aIUH,
NpPaKTUYECKUE 3aHATHS, CAMOCTOsITeNIbHAs paboTa CTYJCHTOB, KOMIIBIOTEPHOE TECTUPOBAHHUE.

Jlekuus-quanor — cojepKaHue MOJAeTCA Yepe3 CEpHI0 BOIPOCOB, Ha KOTOPBIE CTYAECHT JOJKEH
OTBEYATh HEMOCPEICTBEHHO B XOJI€ JIEKIIUH.

JlaGopaTopHoe 3aHsATHE - POpMa YUIEOHOTO 3aHATHA, IPU KOTOPOH CTYAEHT MO PyKOBOJCTBOM
IIpernoAaBaress MPOBOAUT E€CTECTBEHHbIE WJIM MMMTALMOHHBIE SKCIIEPUMEHTHI WM OIBITHI C LEIbIO
MOJTBEPXKJEHUSI OTHEJIbHBIX TEOPETHUYECKUX IIOJIOKEHUH OINpeAeeHHOW Yy4eOHOW JUCLMILIUHBI,
npuoOpeTaeT MpaKTHUYECKHe HABBIKM pabOThl ¢ J1abopaTOpHBIM 00OpYIOBaHUEM, O0OpYIOBaHUEM,
BBIYMCIINTEIIPHOM  TEXHHUKOW, W3MEPUTEIBHON  anmaparypod, METOAMKON 3KCHEPHUMEHTAIBHBIX
uccienoBaHuid. JlabopatopHsle 3aHATHS HE TOJIbKO 3aKPEIUIIOT TEOPETUYECKHE 3HAHUS, HO U TI03BOJISIOT
CTYACHTY INIyOOKO M3y4aTh MEXaHU3M IIPUMEHEHUs 3THX 3HAHUM, OBJIaJIeBaTh BAXKHBIM JJIS CIIELUAINCTA
YMEHHEM HMHTEJUIEKTYaJIbHOTO IMPOHUKHOBEHHS B T€ €CTECTBEHHO-TEXHUYECKUE WIIM MTPOU3BOJCTBEHHbBIE
IPOLIECChl, KOTOPbIE MCCIEAYIOT Ha JlaboparopHoM 3aHATUM. [lox BiausiHMEM 3TOH (QoOpMbI 3aHATHN
CTYJICHTOB YaCTO BO3HUKAIOT HOBbIE UJIE HAYYHOI'O U TEXHUYECKOTO XapaKTepa, KOTOPbIE NCIOIb3YIOTCS
B KYpCOBBIX, KBJIM(UKAMOHHBIX, AUIJIOMHBIX palotax. JlabopaTropHble 3aHATHA B 3HAUYUTEILHOU
CTENEHN 00eCneunBalT OTPAa0OTKY YMEHHUH M HAaBBIKOB MPUHATHS NMPAKTHUYECKUX PELICHUH B peallbHbIX
YCIOBHSX NPOU3BOICTBA.

JlaGopaTopHbIe 3aHATUS HE TOJIBKO 3aKPEIJISIOT TEOPETUUECKUE 3HAHUS, HO U TIO3BOJISIIOT CTYJEHTY
ri1yOOKO M3y4aTh MEXaHU3M MIPUMEHEHHUS 3TUX 3HAaHUM, OBJIaJeBaTh BaKHBIM JUIS CIIEIIMATINCTAa YMEHUEM
MHTEJUIEKTYaJIbHOI'0 IPOHUKHOBEHHS B T€ €CTECTBEHHO-TEXHUYECKHUE MM TPOU3BOJICTBEHHBIE ITPOLIECCHI,
KOTOpbIE HCCIEIYIOT Ha TabopaTOpHOM 3aHATHH. [loa BIusHIEM 3TOW (OPMBI 3aHATHH CTYJIEHTOB YacTo
BO3HHMKAIOT HOBBIE MJIEM HAyYHOIO W TEXHMUYECKOIO XapakTepa, KOTOpbIE HCIOJB3YIOTCS B KyPCOBBIX,
KBaJM(HUKAIIMOHHBIX, JUIUIOMHBIX pabortax. JlaboparopHble 3aHATHS B 3HAYUTEIHHOM CTENEHH
o0ecrneynBaroT OTPaOOTKY YMEHHUI M HaBBIKOB MPUHSATUS MPAKTUYECKUX PELICHUN B pealIbHBbIX YCIOBUAX
IIPOM3BOJICTBA.

[Tepeuens TeM 1a00paTOPHBIX 3aHATUH ompeaessercs padouel mporpaMMol y4eOHOH JUCHIUIUIMHBL.
KonuuecTBO CTy/IEHTOB Ha TaKMX 3aHATUSX HE IIPEBBILIAET IIOJIOBUHBI aKaJIEMUYECKOW TPYIIIBI.
[Tpuctynas x pabote B 1abopaTopuu, CTYJEHTY CJeIyeT 3HaTh, YTO JH0O0E HECOONI0ICHHE PACITUCAHUS
3aHATUN U TUCUUIUIMHBI OYJI€T CUUTAThCSl HapyLIEHUEM €ro CiIyeOHbIX o0s3aHHOocTel. [IpenogaBaTens,
KOTOPBIH BIIEPBBIE BCTPEUACTCS CO CTYACHTAMH Ha BBOJHOM 3aHATHH, JOJDKEH O3HAKOMHUTH UX C OOLIMMHU
IpaBujiaMu pabOThI B J1aOOPATOPUH, KOTOPbIE OHU 00s13aHbl HEYKOCHUTEIBHO BHIIOJIHSTh.

IIpe3eHTanuu Ha OCHOBE COBPEMEHHBIX MYJIBTUMEIUHHBIX CPEICTB - CaMblii A(PPEKTHBHBIHI
crocod JJoHeceHHs] BaXHOW HHGOpManuu Npu MyOIUMYHBIX BbICTyMIeHUSX. Crala-npe3eHTanuu ¢
UCTIOJIb30BaHUEM MYJIBTUMEINHHOTO 000pYyIOBaHUS MO3BOJSIOT APPEKTHBHO U HATIISTHO NPEICTaBUThH
COJIepKAaHMUE HM3Yy4aeMOro MaTepuana, BBIICINUTh U MPOWIIOCTPUPOBATH COOOILIECHHE, KOTOPOE HECET
NOYYHUTEIbHYI0O HH(OpPMalMIO, MOKa3aThb €€ KIIOUEBbIE COJep)KaTeiabHble MyHKThI. lcnonp3oBaHue
MHTEPAKTUBHBIX 3JEMEHTOB IIO3BOJISIET YCWIUTh AS(PQGEKTUBHOCTb MNYOIMYHBIX  BBICTYIUICHUI,
SBIISIOLIUXCS YAaCThIO PO ECCHOHATBHON eI TeIbHOCTH MpernoaBaTes.

OnnaiiH-3aHsITHe — PA3HOBHUJIHOCTh BeO-KOH(pEpEeHIMH, MPOBEACHUE OHJIAWH-BCTpEd WM



npe3eHTanmii yepe3 MHTEpHET B pexuMe peaabHOro BpeMeHH. Kakaplii M3 y4acTHHKOB HAaXOIUTCS Y
CBOEr0 KOMIIbIOTEpa (CpeAcTBa CBsI3M), a CBA3b MEXIY HHUMH MOJepkuBaeTcst depe3 HHTepHer
MIOCPE/ICTBOM  3arpy’kaeMoro NPHIIOKEHUS, YCTAHOBIEHHOTO Ha KOMIIBIOTEpE KaXIOTO YYaCTHHKA
(Zoom, Meet, Skype u ap.).

Bupneoxondgepenuus — ceanc BuneokoHdpepenucnszu (BKC) — 3To TexHOMOTHS MHTEPaKTUBHOTO
B3aUMOJICHCTBUS IBYX M OoJiee YYaCTHHUKOB 00pa3zoBaTeIbHOTO Ipoliecca A oOMeHa nHpopmanuei B
peaIbHOM peXUME BPEMEHH.

Hcnonp3ytoTcsi MHTEPaKTUBHBIE METOJIbI OOYyUEHUs: CUTYallMOHHBIC 3a]1a4d, MUCCIIeI0BATEIbCKHIMA
MeTox OOy4YeHMs, JeJOBble WIpbl, MOArOTOBKa M MyOnuyHas 3ammra pedepaToB. Mcmonb3yroTes
pEUTHHTOBAs TEXHOJIOTHS, TEXHOJIOTUHU JUCTAHIIMOHHOTO O0yUEHHUS.
M crnonb3yloTcsi MHTEPaKTUBHbBIE METO/bI OOYUYEHUS: CUTYyallMOHHbBIE 33/1a4H, UCCIIE0BATEIbCKUN METOA
00y4eHws, AeJIOBbIe UTPHI, TIOATOTOBKA U ITyOIMYHas 3aniuTa pedeparos.

TexHosiorust  JIEKTPOHHOr0  0o0ydyeHus: (peanu3yercs TIpM  TMOMOIIM  DIJIEKTPOHHOH
uHdopmarmonHo-oopazoBatenbHor cpenbl (QMOC) COI'Y mpu ucnonb3oBanuu pecypcoB ObC, mpu
MPOBEICHUH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. 11.).

Hcnonp3ytoTcsi 0aIbHO-PEUTHHTOBAasE CHUCTEMa OIIGHKM 3HAaHHWH, TEXHOJOTHH C IPUMEHEHHEM

JTUCTAHIIMOHHOTO 00y4YeHus Ha Tuiatdopme http://lms.nosu.ru/.

IMpumeyanus:

- Bce Buabl yueOHOH pabOTBI MOTYT MPOBOJIUTHCS JHUCTAHIIMOHHO HAa OCHOBE JIOKAJIBHBIX
HOPMATHUBHBIX aKTOB.

- B mensx peanuzanuy WHAMBHIYATBHOTO TOAXO0Ja K OOYYEHHIO CTYJICHTOB, OCYIICCTBIISFOIINX
YYEOHBIM TMPOIECC O WHAWBUAYAIBHOW TPACKTOPUM B paMKaX WHAWBUAYAIBHOTO pabodvero IUIaHa,
U3yueHHWe JaHHOW JUCIMIUIMHBI MOKET OCYIIECTBIISATHCS Yepe3 HHIMBHIYaJbHBIE KOHCYJIBTAIHH
npernojaBaTessl OYHO, B 4Yachl KOHCYJBbTAIUW, MO 3JCKTPOHHOM IOYTE, a TaKKe C HCIOJIb30BaHHEM
Cisco Webex Meetings, muiaropmbl 1ucTaHIIMOHHOTO 00yueHuss Moodle, TnyHbIi KaOMHET CTyIeHTa Ha
nopraiie COI'Y, npyrux anementos DM1OC COTI'Y.

No/m. Tema Bun Kosmyecr | AkTHBHBIE (POPMBI HNHTepakTUBHBIE
3aHATHA BO 1acoB dopmbI
Jlek | Jlab

1 OCHOBHEIE mousaThs | Jlexuus; 2 4 Jlexmusn-6ecena, Meton paboTel B MajbIxX
AHAIUTUYECKON XUMHUH. Jlaboparoproe Jlexuus-nuanor rpynnax;
BrimonHenne  OCHOBHBIX Uccnenosarenbckas | CauT AMCTAHOMOHHOTO
ormepanuii  XUMHUYECKOTO naGoparopHas Eig::;:‘e (A10) C(Sj;;;;ﬁ
?r}éiiiiz BEITOHEHIS pabora «MOODLE» mo cchuike:
AHAJIUTUYECKUX PEaKITUil. httpy//lms.nosu.ru/

2 Peaknpu KaTHOHOB | Jlexmms; 2 4 Jlexuus-6ecena, Perienne  cHTyalMOHHBIX
IepBOH  aHanMTHYecKoii | J1200paroproe JlekIusi-iuanor 3aj1ad;
TPYIIIIBL. 3amaua Ha Uccnenosarenbckas | Cant AUCTaHIMOHHOIO
aHalM3 CMECH KaTHOHOB naboparopHasi Eig::ﬂ?e (A10) Cc(;l;z’e;i
:Ifgi?[; AHAJTUTUYECKON pabota «MOODLE» o

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

3 [Ipumenenne 3aKoHa | Jlexuus; 2 4 Jlekius-6ecena, Perienue  cHTyarMOHHBIX
NEWCTBYIOIIMX Macc K Jlaboparoproe Jlexuus-nuanor 3aj1ay;
pacTBopam Hccnenoparenbekas | VCCICIOBATEIbCKHI METOL

oOyuerns  (BrmonHeHue

HIICKTPOJIUTOB. naboparopHas
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KayecTBeHnHplii  ananus pabota VHJIUBU]TY aJTbHEIX
KaTHOHOB BTOpPOU MMCHMEHHBIX 33/1aHHN);
AHAJIMTHYECKOM TPYIIIbI. Caiit JHCTAHITOHHOTO
Perenne pacyYeTHBIX obyuenus (J1O0) COI'Y na
3ajad. TI0IIaaKe CHUCTEMBI
«MOODLE» o
ccpuike: http://lms.nosu.ru/
OCHOBHBIE nmoJioxenus | Jlexuus; Jlexums-6ecena, CuTyanMOHHEIN aHAIN3;
TEOpUH pactBopos | J1a0opatopHoe Jlexuusi-uanor y4ebHO-
3JICKTPOJIUTOB, WccrnenoBaTtenbckas | MCcuea0BaTenbekas pabora
AHanuTHYECKUE pEaKLUU naboparopHas CCT;;IHTGHTa (Z:;II(/)I"II“)ai)[iI/IOHHOFO
KATHOHOB Tpetber padora obyuerns ([JO) COI'Y nHa
PYTIBL. Pemenne [LIOMIAZIKE CHCTEMBI
pacyeTHBIX 3amay. Tect — «MOODLE» o
koutpons  Nel.  Anams ccputke: http://Ims.nosu.ru/
cMecH KaTHOHOB 2-3
TPYIIIL
YUPC. KouTposbHas | Jexuus; Jlexuus-0Oecena, HccnenoBaTenbCkuii METOx
3ajada; AHaIA3 CMeEcHu JlaGopatoproe JIeKuus- THanor o0yuyennss  (Boimonnenue
KaTHOHOB 1-3 Hccnenoparenbckas | MHAMBHAYATIBHBIX
AHAJIMTUYECKUX TPYIIIL. naboparopHas TMHCEMEHHBIX 3a1aHHH);
pabora Caiir IMCTAHIIMOHHOTO
ob0yuerus (JJO) COI'Y nHa
ImIomanke CHUCTEMBbI
«MOODLE 3(0)
cepuike:http://lms.nosu.ru/
IIpumenenue 3akoHa | Jlexuus; Jlexuusi-Oecena, Pemenne  cHTyanMOHHBIX
NEUCTBYIOIIMX Macc K Jlaboparoproe Jlexmusi-mquasnor 3aj1a4;
CUCTCME! ocaJoK - Uccnenoarenbckas | CAlT AMCTaHIMOHHOTI'O
HACBIIIEHHBI  PacTBOP. naGoparopHas gizqe:Te (A0) ngl;z’eh:lj
AHanuTH4ecKue peaxiuH pabota «M(I;IO?) LEs -
KATHOHOB uquBepTOH ccolike: http://lms.nosu.ru/
AHAIATUIECKON  TPYTHIIBI
II0 KHMCIOTHO-OCHOBHOI
KJIaccuukau
Kontponbnas padora Nel | Jlexuus; Jlexmus-Oecena, Perienue  cuTyalmOHHBIX
(mucemenno).  Peakuum Jlabopatoproe Jlexmms-muanor 3aja4;
KaTHOHOB 5-1 HccrnenoBaTenbekas | YCCICI0BATENBCKHH METON
AHANMTUYECKOH  IPYIIIIBI naGopaTtopHas oOyuenuss  (BbinonHeHue
MO0  KHUCJIOTHO-OCHOBHOI pabota MHINBUATbHBIX
KHaCCI/I(bI/IKaHI/II/I. IIMCBbMCHHBIX Ba,Z[aHI/II/I)
Pemenne 3agau
[Mpumenenue 3aKoHa | Jlekuus, Jlexknusa-6ecena, HccnenopaTensckuii METO
JEHCTBYIOIIMX MacC K Jaboparoproe Jlexnusg-quanor oOyuenus  (BrmonHeHue
KHCJIOTHO-OCHOBHBIM HccnenoBarenbckas | HHAMBHAYANBHBIX
paBHOBeCI/IHM. J1a60paT0pHa5{ HI/I(‘Z’LMGHHLIX 38}IaHI/II/I);
AHaIUTHYECKHE DPEaKIUH pabora Caiir  gucTanmponHoOro
N obyuenus ([10) COI'Y Ha
KaTHOHOB o 6-H TI0aaKe CHUCTEMBI
AHATUTHYECKOH  IPYMIBL «MOODLE» o
1o KACJIOTHO-OCHOBHOM cebutke: http://Ims.nosu.ru/
Kiaccudukanmu
[Ipumenenue 3aKOHa | Jlexums; Jlexus-6ecena, YUPC;
ﬂeﬁCTByIOHlHX Macc K Ha6opaT0pHoe .HCKLII/IH-,[[I/IEUIOF Pemenue CUTYyallMOHHBIX
OKHMCIIUTEIBHO- Hccnenoparenbckas | 38444
BOCCTAaHOBUTEIbHBIM naboparopHas Caitr AUCTAHIMOHHOTO
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paBHOBECHUSM. pabota o0yuenus (JJO) COI'Y nHa
YUPC: KontponpHas IUIomanKe CUCTEMBI
3amaua  «AHAIN3 CMeCH «MOODLE» 1o
KAaTHOHOB 4-6 ccpuike: http://lms.nosu.ru/
AHAINTHICCKUX TPYIIIY.

10 YUPC: KonTtponbHast | Jexuus; Jlexumsi-6ecena, YUPC;
jamaua  «AHamu3z cmecy | Jlabopatopoe Jlekuusi-1uanor Pemrenne  cuTyarnmoHHBIX
KAaTHOHOB 4-6 Hccnenosarenbckag | 3a4aq, _
AQHAJIUTHYECKUX TPYIII». naboparopHas I;Igcfsgzzamgfﬁ[fnﬁ;x

pa60Ta I/IH;/I/IBI/I}IyaHI)HI)IX
MMChMEHHBIX 33IaHUHN)

11 AHaIUTHYECKUE peakiuu | Jlexuus; Jlekmus-6ecena, Pemenne  cMTyauMOHHBIX
aHWOHOB epBO Jlabopatoproe Jlexuus-auanor 3a71adq;

AHAIUTUYECKON  TpymHIbl HccnenoBarenbckas HUccnenoBaTenbCckuil MeTos
1o KIaccuuKaum, naboparopHas obyuerms  (Brmomsenye
OCHOBaHHOIM Ha pabora MHAHBHAYATBHBIX
06pa3OBaHI/II/I IINCBbMECHHBIX 38}IaHI/II/I)
MaJIOpacTBOPUMBIX COJEeH

Oapust u cepebpa.

12 Koutponbuas pabora Ne | Jexuus; Jlekuus-Oecena, Hccnenosarenbekuii MeTOJ
2 (ITUCBEMEHHO). Jlaboparoproe JIeKuus- THanor o0yuenust  (Boimonnenue
AHanuTU4YecKue peakuuu Hccnenoparenbckas | MHAMBHAYAIBHBIX
AHUOHOB 2-3 naboparopHas THCBMCHHEIX 3aJaHHI);
aHAIMTUYECKUX  TPYIIL. pabota Caiit AMCTAHTIHORHOTO
Pemmenue 3anau. ob0yuerus (JJO) COI'Y nHa

IIomaaxke CUCTCMbI
«MOODLE o
ceplike:http://lms.nosu.ru/

13 Tect-kouTposib Ne 3 no | Jlexmus Jlexuus-6ecena, VUPC,
aHaJIn3y AHUOHOB. JlaGoparoproe Jlexnug-quanor Pewenne  cuTyalMOHHBIX
3amaun Ha cMech UccnenoBarensckag | 3a4atd, .
aHnoHoB  1-3  rpymm. nabopartopHas Hccnenosarenscuii MeTo
YUPC: KontponbHas pabora Egﬁ‘;iiz’;anb(iimmwm
3azata «AHammM3 CMGICI:;I MUChMEHHBIX 3aIaHUIN)
aHUOHOB -

AHAJIUTHYCCKUX TPYIIIDY.

14 Tonkocnoiinas Jlexuus; Jlexuus-6ecena, YUPC;
xpomarorpadus u | Jlabopatoproe Jlexuus-nuanor Peurenne
SKCTpaKmusd B UccnemoBarenpckag | WHAUBUAYAIbHBIX
KaueCTBEHHOM  aHalu3e. naboparopHasi CHTYalMOHHBIX 3a/1at,
YHUPC: KoHnTponbHas pabota
3amaya «AHAIH3 CMecHu
KaTHOHOB  BceX  6-TH
AHAIMTUYCCKUX TPYIIDY.

Pemenune 3anau.

15 KouTtponbnast pabora Ne3 | Jlexuus; Jlexmus-Oecena, YUPC;

(TMCHMEHHO). YUPC: | Jlaboparoproe JleKus-1uanor Pemrenne  cuTyarMoHHBIX

Kontponsnas 3ajaya Uccnenosarenpckag | 3a4at;

«AHaU3 CyXOH COJIM MIIH nabopartopHas PasHOYPOBHCBBIC

CMECH CYXHX  COIei» pabora TTHCEMCHHBIC SallaHii
Caiir JIO COI'Y Ha

(nepsoe sanTIe). TJIOMIAIKE CHUCTEMBI
«MOODLE» o

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



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

16 YUPC: KouTtponbuast | Jlexuus; Jlexuus-Oecena, YUPC;
3amaua  «AHaTH3 Cyxoi | J1a0oparopnoe JIeKIHs- AHAIIOoT PelleHne  CHTYaLMOHHBIX
COJIM HJIH CMECH CYXHX UccnenoBarenbckag | 334a4,
conell» AHHOHBI p - naboparopHas Meton pabotel B ManbIx
3JIEMEHTOB. Peaxiuu pabora TpyIax;
00HApYyXCHUS  aHUOHOB Caiir JIHCTAHIORHOTO
ob0yuerus ([JO) COI'Y nHa
(BTOpoe 3aHHTHe)' Iiomaake CHCTCMbI
«MOODLE» o
cepuike:http://lms.nosu.ru/
17 I'paBuMeTpudecKknii Jlexums; Jlexmusn-6ecena, Pemenne  cUTyalMOHHBIX
aHaJn3. Omnpenenenue Jlabopatoproe Jlexuus-auanor 3a/1a4;
MAacCChl CEpHON KHCIOTHI B Uccnepoarenbckas | CAlT AUCTAaHIHOHHOTO
pacTBope (nepBoe naGoparopHas gii::;fe (A10) chdl;ze;?
3AHATHE). paora «MOODLE» 1o
cepuike:http://lms.nosu.ru/
18 ['paBuMeTpuUecKuit Jlexuust; Jlexuus-6ecena, Pemenne  cUTyalMOHHBIX
aHaJu3. Onpenernenne | J1adoparoproe JleKIusi-iuanor 3a1ad;
Macchl CEPHOU KHCIIOTHI B Hccnenopatenbekas | CaiT JUCTaHIOHHOTO
pacTBope (BTOpOE naboparopHasi obyuenns (J10) COI'Y na
3aHATHE). Pemenne pabota fLomaKe CHCTEMbI
«MOODLE» o
DACHCTHBIX 3aaad. ccpuike: http://lms.nosu.ru/
19 Mepnas nocyna, | Jlexuus; Jlexuus-6ecena, PerieHre  cHTyarMOHHBIX
UCTIONIB3yeMast p | Jlaboparoproe JIeKIUSI-THaIoT 3ajay;
TUTPUMETPUIECKOM UccrnenoBarenbekass | CAHT  MCTAHIMOHHOIO
aHanmse. I[Tposepka naGoparopHas Egzqe:yi:‘e (10) Cg};;’ehf:l
BMECTUMOCTH MEpHOI pabota «M(I)HOJIIDLE»
Eg;}gzz ko1, - G1opeTox, nocceutke: http://Ims.nosu.r
: uw
20 Turpumerpuyeckuii Jlexuust; Jlexuus-6ecena, Pemrenne  cUTyanMOHHBIX
aHaJu3. KucnoTHo- | J1adoparoproe Jlexmusi-quanor 3aj1a4;
OCHOBHOE  THUTPOBAHUE. UccnenoBarenbckas | CAT ANCTAHITNOHHOTO
[IpuroroBieHne u naGoparopHas gii::;fe (A10) ngzje;,?
CTaHAapTU3aLUs 5 pabota «MOODLE»
pacTeopa COJIAHOM nocchUIKe: http://lms.nosu.r
KUCIOTEL.  OmpenencHue o/
MaccChl IeI0YHU B
pacTBope (c
MaTeMaTU4YeCKON
00paboTKON pe3yIhTATOB
aHaJIn3a).
21 KucnorHo-ocHOBHOE Jlexuus; Jlexums-6ecena, Pemenne  curyanmoHHBIX
tutpoBanue: OnpeeneHue JlaGoparoproe JIeKus-1uanor 3a/1a4;
Macchl eNI0Yn u UccnenoBarenbckasy | CAHT  JMCTAHIMOHHOIO
KapOoHaTa HATPUS TPH WX naboparopHas obyuenns (J10) COI'Y na
COBMECTHOM TIPUCYTCTBUH pabora TIOmAnKe CHCTCMbI
N «MOODLE»
(c Nf,aTeMaTquCKOH mocchuTKe: http://lms.nosu.r
00pabOTKOW  Pe3yIbTaTOB o
aHajm3a). B
22 KucnorHo-ocHOBHOE Jlexuns; Jlexuusi-Oecena, Pemenre  cuTyanMOHHBIX
TUTPOBAHHE: Jlabopatoproe Jlexuus-1uanor 3a/1a4;
[IpuroroBnenue u HccnenoBarensckas Caiit JUCTAaHLIUOHHOTO
CTaHfapTu3anys pabodero nmaboparopHas obyuenns (10) COI'Y Ha

IJI0IIAIKE CHUCTCMBI
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pacTBOpa THAPOKCHIA
HaTpUSL. Omnpenenenne
MaCcCbl aMMHaKa B COJIIX
aMMOHHMA B pacTBope (c

pabora

«MOODLE»

nocchUIKe: http://lms.nosu.r
u/

MaTeMaTHYeCKOM
00paboTKOW  pe3yNbTaToB
aHaImn3a). Pemenue
pacyeTHBIX 3a/au.

23 VYuebHo- Jlexuus; Jlexums-6ecena, YUPC;
HCCIIEa0BaTEIbCKasA Jaboparoproe Jlexums-quanor Pewenne  cuTyalHOHHBIX
pabota crynenta (YUPC). Uccnenosatenbekas | 33444
OrnpeneneHue 1abopaTopHast Caiir JUCTaHIIIOHHOTO
acCKOpOMHOBOH KMCIOTHI B pabota obyuenms (JI0) COI'Y ma
q)apMaHeBTI/ILICCKOM IIomaaxe CHUCTEMBbI

«MOODLE» o
fipenapare. ceplike:http://lms.nosu.ru/

24 OKXHuCINTEIbHO- Jlexmpms; Jlexums-6ecena, Pemenne  cuTyanMOHHBIX
BOCCTAHOBMTEILHOE Ja6oparoproe Jlekuus-nquanor 3a1a4;

TUTPOBAHUE. UccnenoBatenbckas | CAHT AMCTaHITHOHHOTO

[TepMaHraHATOMETPHSI. naboparopHas Egztﬁ:;fe (J10) C:I)dl; ;,e 1\:‘;

[IpuroroBnenue u aboTa

CTI;HHapTI/BaHI/IH p «MOODLE» j3(0)
ccpuike: http://lms.nosu.ru/

tuTpanta. OmnpeneneHue

MAacCCHhI MepoKcuIa

BOJIOpOJia B pacTBOpE.

25 JuxpomaTomeTpudyeckoe Jlexuust; Jlexuus-6ecena, Pemienne  cUTyalMOHHBIX
TuTpoBanue. OnpeaeneHue | 1200paTopHoe Jlekuys-nuanor 3aj1ad4;
cynbdara xenesa (II) (c UccnenoBarensckas | CauT AUCTaHIMOHHOIO
MaTeMaTHIECKON naboparopHast obyuenus (J0) COI'Y na
00paboTKOH  pe3yNbTaToB pabora TIIOIAKE CHCTCMbI

«MOODLE» o
anaiusa). Pemenne ccpuike: http://lms.nosu.ru/
pacueTHBIX 3a/1a4.

26 Womomerpus. Jlexuus; Jlexuus-6ecena, Peurenne  CHUTyanMOHHBIX
[TpurorosieHue u | J1aboparoproe Jlekuys-nuanor 3a1ad;

CTaHAapTU3anus Uccnenoarenbckas | CAlT AUCTAHITUOHHOTO
pactBopa  THOCYyIb(ara naGoparopHas gigqe:yife (A10) ngzje;,?
HaTpUs. vOnpez[eneHHe pabota «M(I;IOJIIDLE» o
OKHCTHTCICH. ccbutke: http://Ims.nosu.ru/
Omnpenenenne Cu*".

Perienue pac4YeTHBIX

3aj1a4.

27 HurputoMmerpuaeckoe Jlexums; Jlexms-Oecena, Perenue  cuTyalMOHHBIX
tuTpoBanue. OnpeneneHue Jlabopatoproe JIeKus-uanor 3a/1a4;

MAacCOBOM J0JIM HOBOKaWHA Uccnenosarenbckas | CauT AUCTAHIMOHHOTO

B npenapare (c nabopartopHas Eiz::;fe (110) CSAEZ@E

MaTeMaTHIeCKOM abota

00paboTKOW  pe3yNbTaToB b «MOODLE» o
ccpuike: http://lms.nosu.ru/

aHajIm3a).

28 Bpomo- u | Jlexums, Jlexums-6ecena, PemieHne  CHUTyalMOHHBIX
OpOMaTOMETPHYECKOE Ja6oparoproe Jlekuus-nquanor 3a1a4;

TUTPOBAHUE. UccnenoBatenbckas | CAHT AMCTaHITHOHHOTO
Ompenenenre  MaccoBOM naboparopHas Egztﬁ:;fe (10) ngl; ;,e 1\:‘;
JOJM  CTpenTouupa B pabota «MOODLEn» o

npenapare.

ceplike:http://lms.nosu.ru/
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29 OcanutenbHOe Jlexumst; Jlexuus-6ecena, Pemienne  curyanmoHHBIX
TUTPOBAHUE. Jlaboparopoe JIeKIUsI-THaior 3a7a4;

ApreHtomerpus. Uccnenoparenbckas | CHT AVCTAHINOHHOTO

[Ipurorosienue u naboparopHas obyserua (J10) COI'Y na

CTaHIapTH3AIHS pabora TIoMmAanKe CHCTCMPI

pacTBOpa HUTpaTa «MOODLE» 1o
ccpuike: http://lms.nosu.ru/

cepebpa. OmpeneneHue

OpoMuJa U MOUIA KaJTHsI

B pacTBOpe (c

MaTeMaTHU4YECKOMN

00paboTKOH pe3ysbTaTOB

aHaIm3a).

30 KommnexkconomeTpus. Jlexuus; Jlexmus-Oecena, Pemenre  cuTyanMOHHBIX
ITpuroToBieHue u | Jlaboparoproe Jlexuus-auanor 3a71adq;

CTaHAapTU3ALUA UccnenoBarenbckas | CauT AUCTAaHIHOHHOTO

TUTpaHTa DJITA. nmaboparopHas zgz‘g:;"e (10) ngl;z;hfj

Omnpenenenue cynbdara abora

LII/II?K;[B paCTBope?] ¢ p «MOODLE» 1o
ceplike:http://lms.nosu.ru/

31 Onpenenenue obOmeit | Jlexums; Jlekius-6ecena, Perienue  cHTyalMOHHBIX
JKeCTKOCTH Bojbl. YWPC: | Jlaboparoproe Jlekuusi-1uanor 3anay;

Anxanus MUHEpaJIbHON HUccnenosarensckas Caiir AUCTAaHITHOHHOT'O
BOJIBL. nabopaTopHas obyuerns (I0) COI'Y na
ImIomaake CHCTCMbI

pabora <<MEI)IO§[)LE» o

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

32 OnTuyeckue MeToabl | Jlekuus; Jlekmus-6ecena, Pemenne  cuTyanmoHHBIX
aHaJIu3a. Jlaboparoproe Jlexuus-nuanor 3a1ay,
PedpakTomeTpus. UccnenoBarenbckas | CaHT AUCTAaHIHOHHOTO
OnpezienieHne cofiepKanus naboparopHasi Egg::;fe (710) ngl;zehﬁ
BEIICCTB xJIopuaa aboTa
Kanmbum, xnopm[af HaTI;)I/II;{, b «MOODLE» 1o

cebutke: http://Ims.nosu.ru/
Opommua HaTpH) B
pacTBope METOJIOM
pedpaKkTOMETpHH.

33 Onruueckue MeTOnBI | Jlekuus; Jlexums-6ecena, Pemenne  cuTyanMOHHBIX
aHaJn3a. Jaboparoproe Jlekuysi-1uanor 3a1ad;
DOTOKOJIOPUMETPUIECCKO UccnenoBatenbckas | CAHT AUCTAHIINOHHOTO
e onpenenenue meau (1I) naGoparopHas 2%::“;6 (A10) CCOHI;EGRE
B pacTBOpE. pabora MO OJIIDLE» o

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

34 OnTuyeckue MeTOoabI | JIexums; Jlexums-6ecena, Perenve  cutyarmoHHbIX
aHaIU3a. Jlabopatoproe Jlexums-nuanor 3aj1a4;
CrekTpodoToOMEeTpUIECK UccnenoBarensckas | CauT AUCTaHIHOHHOIO
oe omnpeeseHne naboparopHas obyserms (JJO) COI'Y na
HaHokoOaJaMuHa pabota TIOmAnKe CHCTCMEI
(BHTAMHHA B1,) B «MOODLE» o

ccpuike: http://lms.nosu.ru/
aMIlyJiax HWJId B CYXOM
mpemnapare.

35 XpomaTorpapuieckue Jlexuus; Jlexmus-Oecena, Perienue  cuTyalmoHHBIX
METO/IbI ananu3a. | J1aboparoproe Jlexuus-auanor 3ajadq;

XpomaTtomacc- Uccnenosarensckas | CauT AMCTaHITHOHHOTO
CIIEKTPOMETpHS.  AHaIH3 nabopaTtopHas obyuenus (J0) COI'Y na
npenapara HEKCT pabota fLIomanKe CHCTCMbI

«MOODLE» o



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

METOA0M raso- ccbuike: http://lms.nosu.ru/
JKUJIKOCTHOM
XpoMaTorpaduu.

36 DNEeKTPOXUMUYCCKUE Jlexums; 2 4 Jlexuus-6ecena, Pemienne  curyanmoHHBIX
METO/BI aHanuza, | J1adoparoproe Jlexuus-nuanor 3a71ad9;
[oTeHIHOMETpHSL: UccnenoBarenbckasy | CAHT  MCTAHIMOHHOTO
usmepenne pH pazanuHbIx naboparopHas obysenns (0) COI'Y na
paCTBOpOB. pa60Ta II0IIaaKe CHUCTEMBI
[MoTeHnmoMeTpUIEcKoe «MOODLE» o

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

THTPOBaHUE YKCYCHOM
KHMCJIOTEI.

7. YueGHO-MeTOAMYECKOE 00ecTiedeHHe CaMOCTOSTeIbHOI PadoThI
CamocrositenbHast pabota OOy4alrOUIMXCS SBISAETCS OJHUM M3 BHUJIOB Y4YeOHBIX 3aHATHIL.

CamocrosTenbHas paboTa MPOBOAUTCS C LENbIO:

— CHCTEMaTH3aIluU U 3aKPETUICHHUS MOJYYCHHBIX TEOPETUUESCKUX 3HAHUN U MIPAKTHUECKUX YMEHUN
00y4aroluxcs CTy/I€HTOB;

— yrayOJeHHs U pacIupeHUs TEOPETUIESCKUX 3HAHUMH;

— (opMHUpOBaHUS YMEHHI HCITOJI30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO JIOKYMECHTAIIHIO
U CHELMATIBHYIO JINTEPATYPY;

- (QopMUpOBaHHUS CaMOCTOSITEJIBHOCTA  MBIIUICHHS, CIIOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaIN3allny;

— Pa3BUTHUS UCCIIEOBATEIbCKUX YMEHUH.

CamocrositennbHasi paboTa OOyYarOMIMXCS OCYIIECTBIAECTCS Ha TPOTSHKEHUM W3YYEHUS BCEM
JTUCIUIUTMHBI B COOTBETCTBUU C YTBEPKJIEHHOW B yUeOHOM IJIaHE TPYJOEMKOCTBIO U COCTOUT U3:

- paboThl CTYAECHTOB C JEKIUOHHBIMM MaTepuajamMH, [IOMCKa U aHajiu3a JUTepaTypel U
AIIEKTPOHHBIX HCTOYHUKOB MHGOPMAIIUU 110 3aJaHHOU TEME;

- BBITIOJTHEHUS 3aJIaHUMN ISl caMocTosATesHOM padoTel B DUOC COI'Y;

- U3y4YeHHUs TEOPETUYECKOTO0 M CTATUCTHUECKOrO MarepHaia Uil MOATOTOBKU K CEMHUHAPCKUM
3aHATHUSAM;

- MOJITOTOBKH K DK3aMEHY.

CamocTosiTennbHass paboTa CTYJCHTOB NPOBOJUTCS B BUJC MUCHMEHHBIX JOMAIIHHUX 3a7aHuid (B
TOM YHCJIe, Pa3HOYPOBHEBBIX 3aJ[aHWI), TMOJATOTOBKM KOHCIEKTOB MO TeMaM IMPAaKTHYECKUX 3aHITHH.
CTYILGHTBI IINCBMCHHO BBIINIOJHAIOT 3aJaHUs I C&MOCTOS[TGHBHOPJI pa6OTBI, HOJ'II)?;YS[CI) TeopeTI/I‘-IeCKI/IM
MaTepuaioM (JIeKIMW, ydeOHas JHTeparypa W WHTEPHET-PECYpChl IO JAHHOH Teme), TOCie Yero
MIPOBOJIUTCS OOCYKIEHUE JAHHOW TEMBI TTOJI PYKOBOJICTBOM IPEIO aBaTeNs.

Bonpockl, BBIHOCHMBIE Ha CaMOCTOSITEIBHOE HW3yYeHHE, a Takke ydeOHas JuTepaTypa H
METOJIMYECKUI MaTepra 10 OPraHW3aI[MH CaMOCTOSITEIILHOW pa0OThI CTYJICHTOB OTPaXKEHBI B YUeOHO-
METOJAMYECKOW KapTe IUCHUIUIMHBI «AHanmutudeckas xumus» (Tabn. 5.1.), a Ttakke Ha caiTe
muctannuoHHoro ooydenus COI'Y mromanka cuctembl « MOODLE» o cepuike: http://Ims.nosu.ru/.

[To xaxmoit U3 TeM ISl CaMOCTOSTEIILHOTO W3y4YeHHs, TMPUBEACHHBIX B pabodyell mporpamme,
CTYJEHTaM CJIEIyeT CHadaJia IMPOYUTATh PEKOMEHIOBAHHYIO JIUTEPATypy W MPU HEOOXOIUMOCTH
COCTaBUTh KPATKUI KOHCIIEKT OCHOBHBIX TOJIOXKEHUH, TEPMUHOB, CBEJCHUH, TPEOYIOIINX 3alIOMHUHAHUS
SIBIIIFOILMXCSI OCHOBOIIO/IATAOIIMMHE B 3TOH TEME.

[Ipy moxmroToBKe 3amaHWii IO  CaMOCTOSATENBHOW  paboTe  CTyIeHTaM  HEOO0XOJIUMO
OPUEHTUPOBATHCS HA KOHCIIEKTHI JICKIUN, PEKOMEHAYEMYIO JIUTEPATYPY.

Jyis paciMpenus 3HaHHA 10 JUCIUILUIMHE PEKOMEHIYETCS UCTI0Ib30BaTh HTEpHET-pecypChl:
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[POBOIUTh TOUCK B pPa3IMYHbIX CHCTEMaxX, TaKWX Kak OOII[He ITOMCKOBBIC CHCTEMBI:
www.vandex.ru, www.google.ru, a TaxKKe CIELHaIbHBIE ITOMCKOBBIE CHCTEMBI: Www.chem.msu.su,

www.chemnavigator.hotbox.ru.

3aaHus 1J1sl CAMOCTOSITEJIbHOM PadOThI CTYIEHTOB
10 JUCIUILINHE KAHAJIUTHYECKAS XUMHUSI»

CamMocTosiTennbHasE paboTa CTYJIEHTOB, TPEAYCMOTPEHHAas ydYeOHBIM IUIAHOM, JOJDKHA
COOTBETCTBOBATh Ooyiee TIIyOOKOMY YCBOGHHIO HM3y4aeMoro Kypca, (OpMHUPOBAThH HAaBBIKU
HCCIICIOBATEIILCKOM PabOTHl U OPHEHTUPOBATH CTYJICHTOB HA YMCHHE MIPUMEHSATH TCOPETHUCCKUE 3HAHUS
Ha TPAKTHKE.

3amaHusl 711 CAaMOCTOSATEIBLHOM pabOThl COCTABIISIFOTCS IO paszeiiaM M TeMam, MO0 KOTOPHIM He
MPEeIyCMOTPEHBl  ayJUTOPHBIC  3aHATHSA, JHO0 TpeOyeTcs  JOMOJHUTEIBHO TpopaboTate u
MIPOAHAIIM3UPOBATh PACCMaTPUBAEMBIH IIPEToIaBaTesieM MaTeprall B 00beMe 3aIJIaHHPOBAaHHBIX YacoB.

3aanus IO CaMOCTOSITEIBHONW paboTe MO AUCIUIUIMHE MOTYT OBITh CJICTYIONTUX BHIOB:

® KOHCIIEKTUPOBAHHE NMEPBOUCTOUYHUKOB U APYTOil y4eOHOU TUTEPATYPHI;

e mpopaboTka ydeOHOTO MaTepuasna (1o KOHCIEKTaM JICKIIUA y4eOHOW W Hay4YHOU JIMTepaType) u
MOATOTOBKA JIOKJIAJ0B Ha CEMHUHApax W MPaKTUYECKHUX 3aHATHAX, K YYaCTHIO B TEMaTHYCCKUX
TUCKYCCHSIX U JIETIOBBIX UTPaX;

®  BBITNIOJHEHNWE KOHTPOJIbHBIX pabOT, TBOPUYECKUX (MMPOCKTHBIX) 3a/IaHUIA;

® peIlIeHHE 33]1a4, BEIOJTHEHHE XUMUYECKHX YIPAKHEHUI;

e paboTa C TeCTaMH M BOIIPOCAMHU JJISI CAMOIIPOBEPKH;

® MOJEIMPOBAHUE W/WIIM aHAIN3 KOHKPETHBIX MPOOJIIEMHBIX CUTYaIUH;

® aHanM3 CTATUCTUYECCKUMX U (PAKTUYECKHX MaTepUAIOB, COCTABJICHHE BBHIBOJIOB HAa OCHOBE
MIPOBEJICHHOTO aHAJIN3a | T.]I.

Pe3ynbTaThl caMOCTOSATEIBHON PabOThl KOHTPOJIUPYIOTCS MPETNOABATEIIEM U YUUTHIBAKOTCS TIPH
aTTecTalMu CTyJeHTa (9k3aMeH). [Ipm »TOM TIpOBOIATCS: TECTUPOBAHHUE, SKCIPECC-OMpoC Ha
CEMUHAPCKHUX U MPAKTUICCKUX 3aHITHSX, 3aCTyIIHBAHUE TOKJIAIOB, IPOBEPKA MMCHMEHHBIX pa0doT U T.I.

CamocrosiTenbHass padoTa CTYJCHTOB BKIIIOYAET BBHIMOJHEHHE JOMAITHUX 3aJIaHUH K KaXIOMY
71a00PaTOPHOMY M MPAKTUICCKOMY 3aHSATHIO. 3aJIaHUs COIEPHKAT YCTHYIO MOATOTOBKY IO TEOPETHUCCKUM
BOITPOCAM, BBHITTOJTHEHUE XUMHUCCKUX YITPOKHEHHH, pEIIeHUE 3a/1a4 10 001Iel HHeOPraHnYECKOW XUMUHU.

JIns MOATOTOBKM K 3aHATHUSM CTYJICHTHI TOJIB3YIOTCS YYeOHMKAMU U YYCOHBIMU ITOCOOMSIMH,
yYKa3aHHbBIMH B CIIMCKE pPEKOMEHJOBAHHON JHTepaTrypbl, a TakKe HWHTEpHET-UCTOYHHKamMu. Bce
METOJMYECKHE MaTepHalIbl MPEACTABICHBl B CHCTeME aucTaHmuoHHOro oOyuenus COI'Y (Caiir 1O
COTI'Y na momanke cucreMbl «KMOODLE» mo ccpuike: http:/lms.nosu.ru/).

Pacripenienieane camoctosTenbHOM paboThl ctyaenta (CPC)mo Bugam u cemecTpam:

n/Ne | HaunmenoBanue Buna CPC* O6wem | Cemectp | Cnoco6  opranuzaumd /  JOCTym K
B AY METOJIMYECKUM MaTepraiaM

1 [Ipenmer, 3amauyu = | MeTombl | 4 3 Pabota ¢ koHcmektoM nekruii. UTteHme wu
AHATUTHYECKON XUMUH. M3y4eHUE YU4eOHOU TUTepaTyphl — yIeOHUKOB,
[lpaBuma  paboTel W  TEXHUKa CIIPaBOYHHKOB. Pabora ¢ wuHTEpHeT
0e30macHOCTH B XUMHUYECKHUX pecypcamu.
1a00paTopHsiX.

2 AHanuTHYeCKUE peaklUUH KAaTUOHOB | 5 3 IInomanka  cucremel «MOODLE» 1o
NEepBOM aHAJUTHUUYECKOW TPYNObl IO ccpuike: http://lms.nosu.ru/.
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KHCJIOTHO-OCHOBHOH KJ'IaCCI/I(bI/IKaI_II/II/I

3 AHanuTUYECKHe peaKkIui KaTHOHOB W3yuuth TeopeTHUECKH MaTepHal MO TEME
MepBOM AaHAIUTUYECKOW TPYMIbl 1O 3aHATHS.

KHCJIOTHO-OCHOBHOM KJ1acCU(UKAIUU OTBETUTHh HA BOIPOCHI IJISI CAMOKOHTPOJISL B
METOAMYECKUX PEKOMEHIALUSX.
3anomHuUTe, pabouyro TeTpagpr IO TeMe
3aHATH

4 OcHOBHBIE MOJIOKEHUSA TEOPUH [Mnomanka cucremsr «MOODLE» 1o
pacTBOpoB 3JIEKTPOJIUTOB. ccpuke: http://Ims.nosu.ru/

AHaTUTUYECKHUE pPEaKIMU KaTHOHOB
TPEThEN aHAJTUTUYECKON IPYIEBI.

5 AHanu3 cMecu KaTHOHOB IEPBO, W3yuuth TeopeTHueckuil MaTepuang Mo TeMe
BTOpPOA U TpeThel aHaAIUTHUYECKOU 3aHITHSL.
rpymn OTBETUTH HA BOIPOCHI JJISI CAMOKOHTPOJIS B

METOJAMYECKUX PEKOMCH/IALIUSX.
3amonHATE  pabodyr0 TeTpaib IO TeMe
3AHITHUL

6 AHaTUTHYECKUE PEAKIUU U aHalu3 Pabora ¢ koHcrnexkroM Jexnuii. UreHue wu
cMecu KaTHOHOB YEeTBEPTOH M3y4eHUE YUeOHOU TUTepaTyphl — yIeOHUKOB,
AHAJIUTUYECKON I'PYIIbI [0 KUCIOTHO- CIIPAaBOYHHUKOB. PaGora c HWHTEPHET
OCHOBHOW KJIacCU(HUKAIMH. AHaIHU3 pecypcamu.
cMecHu KaTHOHOB YeTBEPTOH IInomanka cucremel «MOODLE» 1o
AHAJTUTHYECKON TPYIITBI cchuike: http://lms.nosu.ru/

7 AHaIUTHYECKHUE PEaKIMu KaTHOHOB Pabora ¢ xoHcmexroM Jexkimii. UreHue u
MATOW aHATUTHYECKOW TPYHIBl IO M3y4deHUe yueOHOU JTUTepaTyphl — YI€OHUKOB,
KHCJIOTHO-OCHOBHOM KJ1acCU(UKAIUN CIIPAaBOYHHUKOB. Pabora c HUHTEPHET

pecypcaMu.
IJIOMIaAKa  CHUCTEMEI «MOODLE» 1o
ccpuike: http://lms.nosu.ru/

8 AHanuTH4YEeCKUE pEeaKUUH KAaTHUOHOB Pabora ¢ koHcmekroM Jnekiui. UTteHHWe
LIECTOW AHAJUTHYECKOW TPYIIBI MO M3y4eHne yueOHO! TuTepaTypsl — y9eOHUKOB,
KHCJIOTHO-OCHOBHOM KJ1acCU(UKAIUU CIIPAaBOYHHUKOB. PaGora c UHTEPHET

pecypcamu.

9 AHanmu3 cMecu KaTHOHOB YETBEPTOl, PaGora ¢ xoHcmexTtoMm Jexiuii. UreHue u
IATOM M IIECTOHM  aHaJTUTHYECKHUX M3y4eHne yueOHOH TuTepaTypsl — yIeOHUKOB,
Py 10  KHUCJIOTHO-OCHOBHOH CIIPaBOYHUKOB. Pab6ota c UHTEPHET
KJIaccu(puKaIuu pecypcamMu.

10 AHanmu3 cMecH KaTMOHOB BCEX IIECTH Pabora ¢ koHcmektom neknuil. UreHwe u
AHAJIUTUYECKUX IPYII IO KUCIOTHO- M3y4eHne yueOHOH TuTepaTypsl — yIeOHUKOB,
OCHOBHO¥ KlaccuuKranuu CIIPAaBOYHUKOB. Pabora c UHTEPHET

pecypcaMu.

paboTa C IIEKTPOHHBEIMH 00pa30BaTEIHLHBIMHU
pecypcamu, pa3sMemeHHBIMHI Ha
o0Opa3oBaTelbHOM TMOpTaje YHHUBEPCUTETA
CHUCTEMBI «MOODLE» o
ccbuike:http://lms.nosu.ru/

11 KauecTBeHHBIIT aHaIn3 AHUOHOB. Pabora ¢ koHcrexkroM Jexnuii. UreHue u
AHaNUTUYECKUE pEaKIUU aHUOHOB M3y4eHne yueOHO! TuTepaTypsl — yIeOHUKOB,
NEepBOM aHAJUTUYECKOM TPYyNNbl IO CIIPAaBOYHHUKOB. Pabora c UHTEPHET
KJIacCu(pUKaIlMK, OCHOBAaHHOW Ha pecypcamu.
oOpazoBaHUU MaJopacTBOPUMBIX
cojeli Oapus u cepebpa

12 AHajluTHYEeCKHEe peakiMd aHHUOHOB Pabota ¢ koHcmekToM Jekrui. UTteHme wu
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BTOPOM W TpeTheH aHaTUTHYECKUX
rpynn no KiaccuuKarmm,
OCHOBaHHOH Ha o0Opa3zoBaHUU
MaJOpacTBOPUMBIX COJIEH Oapus H
cepeOpa. AHAIUTHYECKHE PEAKIIHH
HEKOTOPBIX OpPraHMYECKHX aHHOHOB:

n3yueHHne yuyeOHOH TUTepaTypsl — yUeOHUKOB,

CIIPaBOYHHKOB. Pabora ¢ wumHTEpHeT
pecypcamy;

paboTa ¢ 3MEeKTPOHHBIMH 00pa30BaTEIbHBIMU
pecypcamu, pa3MeLICHHBIMU Ha

o0pazoBaTeIbHOM MopTajie Y HUBEPCUTETA

TapTpar-; IUTpaT-; OcH30aT-;
cajauIIaT- HOHOB

13 KauecTBeHHBIH aHaJIu3 cMecHu PaGora ¢ xoHcmexTtoMm Jeximii. UreHue u
AHMOHOB IIEPBOH, BTOPOH, TpeTheH n3yueHHne yuyeOHOH TUTepaTypsl — yUeOHUKOB,
AHATUTUYECKUX TPYII CIIPAaBOYHUKOB. Paborta c UHTEPHET

pecypcamu.
mromanaka  cucteMbl  «MOODLE» 1o
cchuIke: http://Ims.nosu.ru/

14 TonkocinoiiHas ~ xpomarorpadust Pabota c xoHcmekToM Jekuuid. UrteHue u
AKCTPaKIIHS B  KadyeCTBEHHOM M3y4deHne yU4eOHOU JTUTepaTyphl — YIeOHHKOB,
aHanu3e. AHalIu3 CMECH KaTHOHOB CIIPAaBOYHUKOB. Pab6ora c WHTEPHET
BCEX 0-TH aHAIUTUUYECKUX T'PYIIL. pecypcaMu.

miomanka cucreMel «MOODLE» 1o
ceplike:http://Ims.nosu.ru/

15 Ananus cMmeceil KATHOHOB U aHHOHOB. Pabora ¢ koHcrmexkroM Jexkuui. YUrenume wu
KadecTBeHHBI XUMUYCCKHI aHAIIM3 M3y4eHHe Y4eOHOH TUuTepaTypsl — y9eOHUKOB,
BEIIECTBA. KauecTBeHHBIH CITPaBOYHHKOB. Pa6ota c WHTEPHET
XMMHYECKUI aHau3 TBEpA0(pa3HOTO pecypcamMu.

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

16 Knaccuduxanms METOJIOB PaGora ¢ xoHcmexTtoMm Jexiuii. UreHue u
KOJIMYECTBEHHOTO aHam3a. n3yueHHne yuyeOHOH TuTepaTypsl — yUeOHUKOB,
TpeOoBaHusi, TpeAbSBIsSEMbIE K CIIPAaBOYHUKOB. Paborta c UHTEPHET
peaKIusIM B KOJIMYECTBEHHOM pecypcamu.
aHaJn3e. Poib u 3HAYCHUE mromanaka  cucteMbl  «MOODLE» 1o
KOJIMYECTBEHHOTO aHanmm3a B cchlIke: http://Ims.nosu.ru/
¢dapmanun.

17 I'paBumeTpuueckuit aHaIn3. Pabota ¢ koncmekroM nekmuii. UteHme wu
AHaIUTHYCCKUE BECHI. M3y4eHUE YUeOHOH TUTepaTyphl — yIeOHUKOB,
Pacuer MacChl HaBECKH CIIPAaBOYHHUKOB. Paborta c HUHTEPHET
aHAIM3UPYyeMOil mpoObl M o0beMa pecypcamu. CocTaBieHHE KOHCIICKTA.
MAaccChl OCaJuTeNs. ITnomanka  cucremel «MOODLE» 1o
OunbTpoBaHUE, MIPOMBIBAaHUE, ccpuke: http://Ims.nosu.ru/

MOJTy4eHHe TpaBUMETPUIECKON
(hOpMBI, pacyeT pe3yIbTaTOB aHAJU3a.

18 Cratuctudeckas 0bpaboTka Pabora ¢ koHcmektom nekiuii. YreHue u
pe3ynbTaToB KOJIMYECTBEHHOT'O M3y4eHne yueOHO! TuTepaTypsl — y9eOHHKOB,
aHajm3a. Kiraccnduxars CITPAaBOYHUKOB. Pabota c HHTEPHET
norpemHocTe (0mnboK) aHaIn3a. pecypcamu.

miomanka cucreMel «MOODLE» 1o
cepuike:http://Ims.nosu.ru/

19 KonmyecTBeHHBIN aHAIN3. Pabora ¢ koHcmekToM JeKkiui. YUTeHHe u

TpeboBanusi,  mpeabABIseMble K
peaKkysaM B KOJUYECTBEHHOM aHalN3e.
MepHnass mocyda, HWCHoONb3yeMmas B
TUTPUMETPUYECKOM aHAIIN3E.

M3y4eHUE YUeOHOU TUTepaTyphl — yIeOHUKOB,
CIIPAaBOYHHUKOB. Pa6ora C UHTEPHET
pecypcamu. CocTaBieHHE KOHCIICKTA.

ITnomanka  cucremer «MOODLE» 1o
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ccpuIke: http://Ims.nosu.ru/

20 TutpuMeTprdecKre METOIBI aHATN3A. Pabota ¢ koHcmekroM nekmuii. UteHme wu
[Ipurorosienne THTPOBAHHOTO M3y4deHUe yueOHOU JTUTepaTyphl — YI€OHUKOB,
pacTBopa MO  TOYHOM  HaBECKe CIIPAaBOYHHUKOB. Paborta c UHTEPHET
CTaHJIAPTHOTO BEIECTBA. pecypcamu. CocTaBieHHE KOHCIIEKTA.

ITnomanka  cucremer «MOODLE» 1o
cchuike:http://Ims.nosu.ru/

21 Crioco0b1 MIPUTOTOBIICHUS Pabora ¢ koHcmexkroM Jexknuii. UreHue wu
TUTPOBAaHHBIX pacTBOpOB, HX M3y4eHne yueOHO! TuTepaTypsl — yIeOHHKOB,
CTaHapTU3AIIHSL. CIIPAaBOYHUKOB. Pab6ota c UHTEPHET

pecypcamu. CocTaBieHHE KOHCIICKTA.
IImomanka  cucremsr «MOODLE»  mo
cebuike:http://lms.nosu.ru/

22 Pacuer TUTpA, MOJISIPHOM Pabota c koHcnekToM Jekuui. UrteHue u
KOHIICHTPAIIUU i MOJIIPHOM M3yYCHUE YUeOHOU TUTepaTyphl — yUeOHUKOB,
KOHIICHTPAINH SKBUBAJICHTA BEIIECTBA CITPAaBOYHUKOB. Pa6ora c HHTEPHET

pecypcamu. CocTaBieHHE KOHCIICKTA.
IInomanka  cucremsl «MOODLE» 1o
cchlIKe: http://Ims.nosu.ru/

23 Kiraccnduxarms METOIOB Pabota ¢ koHcmektoM nekrmuii. UTteHme wu
THUTPUMETPUUECKOTO aHAIN3a, BHUIBI M3y4deHUe yueOHOU JTUTepaTyphl — YI€OHHKOB,
TUTPOBaHUS, METOABl YCTAHOBJICHUS CIIPaBOYHHKOB, Paborta c UHTEPHET
KOHEYHOU TOYKH TUTPOBAHHS. pecypcamu. CocTaBieHHE KOHCIIEKTA.
Turpumerpuyueckuit aHaJIn3. IImomanka  cucremsr «MOODLE» 1o
TpeboBanusi,  mpeapsSBIsieMble K cebuike:http://Ims.nosu.ru/
peakmusM B TUTPUMETPUYECKOM
aHaJu3e.

24 Knaccuduxanmus PEIOKC-METOIOB, PaGora ¢ koHcmexkToM nekiuid. UreHwe u
ycioust npoBeaeHust OB TuTpoBanus M3yYCHUE YUeOHOU TUTepaTyphl — yUeOHUKOB,
Kpussie OKHMCJIUTEIBHO- CITPaBOYHHKOB. Pa6oTa c WHTEPHET
BOCCTAaHOBHUTEIIBHOT'O TUTPOBAHUS pecypcamu. CocTaBieHHe KOHCIIEKTA.
[TepmanranaromeTpuueckoe [Mnomanka cucremer «MOODLE» 1o
TUTPOBaHUE cebuike: http://lms.nosu.ru/

WNunnkatopHbIe OITNOKN
OKHCJIUTEIbHO-BOCCTAHOBHUTEILHOIO
TUTPOBAHUS

25 Bunert OB TuTpOBaHUS, HHIUKATOPHI Pabora ¢ xoHcmexTroM Jeximii. UreHue u
OKHUCJIUTEIIbHO-BOCCTAaHOBHUTECIILHOI'O M3y4eHHe Y4eOHOH TUuTepaTypsl — yIeOHUKOB,
TUTpOBaHUA. JlmxpoMaToMeTprudecKoe CITPaBOYHHKOB. Pa6ota c WHTEPHET
TUTPOBAHUE pecypcamu. CocTaBieHHE KOHCIICKTA.

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

26 HNonomerpuueckoe TUTPOBAaHUE. PaGora ¢ xoHcmexTtoMm Jexiuii. UreHue u
[IpuroToBieHne u CTaHAAPTU3AIUS M3yYCHUE YUeOHOU TUTepaTyphl — yUeOHUKOB,
THTpPAHTA. CIIPAaBOYHUKOB. Paborta c UHTEPHET
OnpeneneHne OKUCITUTEIICH. pecypcamu. CocTaBieHHe KOHCIIEKTA.

Imomanka  cucremel «MOODLE» 1o
cchuIke: http://Ims.nosu.ru/

27 Hutpuromerpuueckoe THUTpOBAaHUE. Pabota c xoHcmekToM Jekuuid. UrteHue u

[lepumeTpruueckoe TUTPOBAHUE.

M3y4deHne yueOHOU JTUTepaTyphl — YIeOHHKOB,
CIIPAaBOYHHKOB. Pabota c HHTEPHET
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pecypcamu. CocTaBieHHE KOHCIICKTA.
IImomanka  cucremsr «MOODLE» 1o
ceplike:http://Ims.nosu.ru/

28

EpOMaTOMeTpI/I‘lCCKOC TUTPOBAHUC.

Pabora ¢ koHCmekTOM Jekiuii. UreHwe u
M3y4eHHe YueOHOH TUTepaTypsl — yIeOHUKOB,
CITPAaBOYHUKOB. Pab6ora c WHTEPHET
pecypcamu. CocTaBieHHE KOHCIICKTA.
IImomanka cucremsl «MOODLE» 1o
cebuike:http://lms.nosu.ru/

29

Nunukatopsl MeToma OCaauTeIHHOTO
TUTPOBAHHUS.

Knaccuduxanms METOJIOB
0CaJUTEIHLHOIO TUTPOBAHMUS.
OcaguTenbHOE TUTPOBAHUE, CYLTHOCTD
MeTona. TpeGoBaHuUsl, MPEABIBIICMbIC
K peaKiusM B METOJIE.

Pabora ¢ xoHcmexkToM Jekiuii. Urenwme wu
n3yueHHne yuyeOHOH TuTepaTypsl — yUeOHUKOB,
CIPAaBOYHHKOB. Pa6ora c HHTEPHET
pecypcamu. CocTaBlieHUE KOHCIICKTA.
IImomanka  cuctemsr «MOODLE» 1o
cchlIke: http://Ims.nosu.ru/
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BI/I,I[I)I KOMIIJICKCOHOMETPUUYCCKOT'O
TUTPOBAHUA. KpI/IBLIG
KOMIIJICKCOHOMETPUUYCCKOT'O
TUTPOBAHUA.

KOMHJ’IeKCOI/IOHBI, HWHANKATOPbI
KOMIIJICKCOHOMCTPHUH.

PaGota ¢ koHcmexkToM jaekiui. UreHwe u
M3y4eHUE YU4eOHOH TUTepaTypsl — yIeOHUKOB,
CIPaBOYHUKOB. Pabora C WHTEpPHET
pecypcamu. CocTaBieHHE KOHCIICKTA.

IImomanka cuctemsr «MOODLE» 1o

ccpuke: http://Ims.nosu.ru/
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Knaccudukanuss WHCTpYMEHTAIBHBIX
METOJIOB aHanmM3a. O0mnactb
OIpeIeIIeMbIX COZIepIKaHUH.
XapakTepUCTUKNA YyBCTBUTCIBHOCTH H
MOTPEIIHOCTH  OTHAENBHBIX  METOJIOB
ananmm3a (mpumepsl). CpaBHeHHE ¢
KITaCCHYECKUMHU XUMHUYECKAMH
METO/IaMH aHan3a.

PaGora ¢ koHcrmexkToM nekuuid. UreHwe u
M3y4eHne yueOHOH TuTepaTypsl — yIeOHUKOB,
CITPaBOYHHKOB. Pa6oTa c WHTEPHET
pecypcamu. CocTaBieHHE KOHCIICKTA.

IImomanka  cuctemsr «MOODLE» 1o

cchuIKe: http://Ims.nosu.ru/
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OnTHyeckue  METOABI  aHaJHW3a.
Kiraccuduxarmst onTHaeckux METO/IO0B
aHammsza. OrmpeneneHue coaep:KaHus
BEIIECTB B  pPacTBOpe  METOIOM
pedpakTomMeTpun.

PaGota ¢ koHcmexkToM jekiui. Urenwe u
M3ydeHne yueOHOH TuTepaTypsl — yIeOHUKOB,
CIIPaBOYHHKOB, Paborta c WHTEPHET
pecypcamu. CocTaBieHHE KOHCIIEKTA.
ITnomanka  cucremer «MOODLE» 1o
cchuike:http://Ims.nosu.ru/
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KonnuecTBeHHBI  (OTOMETPUUECKUI

AHAJIU3. doToMeTpHUeCcKOe
OTIpe/ICTICHHE DJIEMEHTOB B PacTBOPE.
OcHOBHOI 3aKOH

ceeromnorionieansbyrepa-JlambepTa-
bepa.

PaGora ¢ koHcmekToM jaekiui. UreHwe u
M3y4eHne y4eOHOH TuTepaTypsl — yIeOHUKOB,
CIIPAaBOYHUKOB. Pabora C WHTEPHET
pecypcamu. CocTaBieHHE KOHCIICKTA.

IImomanka  cucremsr «MOODLE»  mo

cchuIKe: http://Ims.nosu.ru/
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CnexrpodoTomeTpuyeckuii aHanus.
@1yopecUeHTHBIN aHanu3

(byopumetpus).

Pabota c xoHcnekToM Jekuuid. UrteHue u
M3y4eHne yueOHOH TuTepaTypsl — yIeOHUKOB,
crpaBoyHMKOB.  PaGora ¢ uHTepHer
pecypcamu. CocTaBleHUE KOHCIIEKTA.
IImomanka cuctemsl «MOODLE» 1o
ccpuike:http://Ims.nosu.ru/
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Xpomarorpadudaeckre METO/Ibl

Pabora ¢ xoHcmexTroM Jexkimii. UreHue u
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aHanmu3a. n3yueHHne yuyeOHOH TUTepaTypsl — yUeOHUKOB,

BricokoaddextuBHas XKUJKOCTHAS CIIPAaBOYHHUKOB. PaGora c UHTEPHET

Xpomarorpadusi. pecypcamu. CocTaBieHHE KOHCIICKTA.
IImomanka cucremsl «MOODLE» 1o
cebuike:http://lms.nosu.ru/

36 ONEKTPOXUMUIECKUC mertonsl | 4 4 Pabora ¢ xoHcmexToM Jexkimii. UreHue u
aHaJIn3a. M3y4eHHE YUeOHOH TUTepaTyphl — yUeOHUKOB,
[NoreHnmomeTpuueckuit aHaJIN3. CIIPaBOYHHKOB. Pa6ora c WHTEPHET
[loTeHmoMeTprIECKOE TUTPOBAHHE. pecypcamu. CocTaBieHHe KOHCIIEKTA.

IImomanka  cucremsl «MOODLE» 1o

ccplike: http://Ims.nosu.ru/

HNTOI'O: 156

MeTtoauyeckue peKOMeH/IalMH 110 UCII0JIb30BAHUI0 HH(POPMALMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTUH 00yYeHust

I[J'ISI HN3YUCHHUA JICKHMOHHOTO Marc€puajia AJUCHUIUIMHBI TPUMCHAIOTCA ayAWMOBU3YyaJIbHBIC
(MyITbTUMEIUITHBIE) TEXHOJOTHH, KOTOpbIE HE OTPHULAIOT TPAAMIMOHHBIC, MPOBEPEHHBIE BPEMEHEM
MCTOJbI MpeTIoAaBaHusA, HO, ITPU 3TOM, OHHU IMOBBIIIAIOT HAITIAAHOCTD, HHq)OpMaTI/IBHOCTL, OINCPaTUBHOCTDH
B 1oj1aue MH(OpMALUH, TO3BOJISTIOT SKOHOMUTH BPEMsI 3aHSTHIA.

Kaxnoe mpaktrueckoe (CEMHUHAPCKOE) 3aHITHE UMEET CBOIO 0CO0YI0 (hOpMy MPOBEIECHUS, CBOIO
METOJIOJIOTHYECKYI0  CIelM(UKy, 4YTO TI03BOJSET pPa3BUBaTh Yy CTYJEHTOB pa3IMYHbIE Kak
OOIIEKyIbTypHBIE, Tak ¥ NpodeccHOoHaIbHbIE KoMmmeTreHIMH. llocTaHoBka mpoOieMsl, pa3dop
aKTyaJIbHBIX KOHKPETHBIX M THUIOTETHYECKHX CHUTyalui, CcO3JaHue aTMocdepbl auanora MeEexXIy
npenoaaBaTcjicM H r‘pynnoﬁ IIO3BOJISACT pa6OTaTI) WHIWBHUAYAJIbHO U B MAaJIbIX I'PYyIIIax, KOJJICKTHBHO
00CY)XIaTh OIpEICTICHHBI TeMaMH MaTepHal, a TaKKe HHHUIMUPOBATH CaMOCTOSTENBHYIO pPaboOTy
CTYACHTOB. HpI/I OCMBICJICHUHN COJACPKaHHUA BOIIPOCOB IMPAKTHUYCCKUX 3aHATHH npeciacayercsa ncib
COOJTI0OIaTh MTPEEMCTBEHHOCTh B MPO(ECCHOHAFHOM H B TBOPYECKOM PAa3BUTHH CTY/ICHTOB.

Kontpons camocTosiTensHONH pabOThl CTYyIEHTOB MpPH3BAaH CHENaTh Mporecc oOydeHus Ooree
IEJIOCTHBIM W OpraHM4HbIM. Ero 3agaya He ocTaBUTh O€3 BHUMAHUS Jake, Ha NEPBBIA B3I,
MaJIO3HAYUTEITHHBIE BOIIPOCH.

KommproTepHoe TecTupoBaHUE MO3BOJISET OCYIIECTBISTh HTOTOBBIA KOHTPOJIb 3HAHHUI CTY/ICHTOB.
TecToBbIil MaTepuan BKIOYaeT B ceOsl COJEp)KaHHME BOMPOCOB MO KaKIOMY H3 O0O3HaUEHHBIX
IpOrpaMMOI pa3IesoB.

Kamnmﬁ BOIIPOC TMpeamoaract HECKOJbKO BAapHAHTOB OTBCETOB, CPCAW KOTOPBIX HMCIOTCA
a0COJIFOTHO HEBEPHBIN, NMPABWIBHBIA U B OONbIIEH MM MEHBIIEH CTENEHH PAaCKPHIBAIOUIMN CYITHOCTH
BOMpoca. B mporecce KOMIBIOTEPHOTO TECTUPOBAHMS 3ajada CTYACHTOB OIPENeNseTcss Kak BBIOOD
NPaBWJIBHOTO OTBETAa W3 MHOrooOpasws BapHaHTOB. B TECTOBBIX 3aJaHMSX €CTh BOIPOCH Ha
COOTBETCTBHE. B mporiecce KOMITBIOTEPHOTO TECTUPOBAHUS, 3a/1a4a CTYJCHTa ONpENesieTcsl Kak BBIOOD
NpaBWIBHOTO OTBETA U3 MHOT00Opa3Hs BapUaHTOB.

BOHpOCI)I 1 TEMBI, OTBOAMMBIC Ha BBIIIOJIHCHUEC CaMOCTOSITETbHOM pa6OTLI 1o JUCHUIIIIMHE, a
TaKKe KPUTEPHU OLICHUBAHHSA MO KAKIOMY BHIy pabOTHI conepxkarcs B pazaene 5 PIT/L.

MeTtoauyeckue yKkazaHus AJ1sl 00y4al0MXCsl 0 OCBOEHUIO TMCIHUIIUHBI

By yueOHBIX 3aHATHI Opranuzanus J1esTeJIbHOCTH CTyACHTa

Jlexkuust [Tocemenre NEKIMOHHBIX 3aHITHUH U KOHCIIEKTUPOBAHHE JIEKIIMOHHOTO
MaTrepualia SBJISAETCS HENOCTATOYHBIM YCIOBHEM JUISl  YCHELIHOTO
yCBOEHUsI IUCHMIUTAHBL. CTyJIeHTy HEOoOXOIUMO CHCTEMAaTHUYECKH
paboTaTth ¢ y4eOHOW M METOIMYECKOW JUTEepaTypOil, PEKOMEHIyeMOMn
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MO0 KaXIOMY pa3iedy JEeKTOPOM, JOMOJIHSASA KOHCHEKT JIeKIIHiA
HGO6XOIII/IMI>IMI/I MOJACHCHUAMH, YTOYHCHUAMHU HW TCPMHUHAMH 110
uzydaeMoii teme. HeoOxonumo mHcaTh KOHCHEKTHI JIEKIUH: KpaTKoO,
cxematnyHo. [lociemoBarenbHO (UKCHPOBATH OCHOBHBIC TOJIOKEHUS,
BBIBOJIbI, (POPMYIUPOBKH, OOOOIICHHS; TOMeYaTh BaXKHBIE MBICIH,
BBIACIIATH KIIFOYEBLIC CJIOBA, TCPMUHBI. HpOBGpSITB TCPMHHBI, MHOHATHH C
MOMOIIbIO DHIMKJIONEANN, CIOBapel, CIPaBOYHUKOB C BBIMHCHIBAHUEM
TOJIKOBAaHUU B TeTpaab. OO003HAYUTH BOMPOCH, TEPMHUHBI, MaTEpHall,
KOTOPBIN BBI3BIBAET TPYIHOCTH, TIOMETUTH U MOTBITATHCS HAWTH OTBET B
pEeKOMeHayeMON JnuTepaType. Eciau caMOCTOATENbHO HE yAaeTcs
pa3o0paTbcsi B Marepualie, Heo0XOAUMO C(HOPMYIUPOBATH BOMPOC U
3a/1aTh MPENOAABATEI0 HA KOHCYJIbTAIIMH, HA MPAKTUYECKOM 3aHSTHH.

JlabopaTopHoe
3aHATHE

JlaGopaTopHble 3aHATHS HAaIpaBJIeHbl Ha (POPMUPOBAHKE MPAKTUYECKHX
YMEHUH, CBS3aHHBIX C OpPraHM3alMedl AaKTUBHOIO B3aUMOJEHUCTBUSA
YYaCTHMKOB 00pa3oBaTeIbHOIO Ipolecca MO M3YYEHUIO MaTepuana,
3aKpervieHne MIPAKTHYECKUX HaBbIKOB ISt perteHust
npodeccuoHadbHbIX 3a1ad. [Ipy MoAroToBKe K 3aHATHSIM HEOOXOIMMO
NOBTOPUTH JIEKIIMOHHBIA MaTepuag IO H3y4yaeMoll Teme, W3YUHUTh
MaTepuaj, pEeKOMEHJOBaHHbI  IpernojaBaTesieM [0  CIUCKaM
autepaTypsl. [lonroroBka k 1a60paTOpPHBIM 3aHATUSAM IPECIEAYET IBE
OCHOBHBIE IIEJIU: ME€PBOE - MOBTOPEHHE HM3YyYEHHOro Matepuana. s
ATOr0  MCHOJB3YIOTCS  KOHCHEKThl  JIEKIUH, PEKOMEHJOBaHHAs
OCHOBHas M [IONOJIHUTEJIbHAs JIMTEpaTypa; BTOpoe - YIiIyOjieHue
3HaHUM 1o Teme. JlabopaTopHble 3aHATHS CIyKaT AJI 3aKpEIUICHUS
TEOPETUYECKUX  OCHOB, M3JIaraéMblX B  JIEKIMAX, [OJy4YEHUs
NPaKTUYECKAX HABBIKOB peHIeHUs MpodecCHOHANbHBIX 3amad. OHHU
OPOXOAAT C MHCIOJIb30BAHUEM CTEHIOB, METOAMYECKHX YKa3aHUH,
y4eOHO-HarMAJHBIX IOCOOMH, B KOTOPBIX OTpPak€H HEOOXOAUMBIN
MUHMMYM 3a7lad Ul OCBOGHHS pa3lesioB U TeM JAMCLUUIUIUHBL.
3aBepiiaronieil 4acThio 1a00paTOPHON pabOTHI SIBISIETCS 0(OPMIICHHE B
paboueil Terpaau ordera. CopepikaHue OTYeTa OIpPENENseTCs] TeMOMH
3aHATUS ¥ MOXXET BKJIIOYaTh B c€0sl BOIPOCHI Pa3jIMYHOrO XapakTepa.
Tak mpu npoBeleHUU J1abOpaTOpHONW PabOTHl B COCTaB OTYETa MOTYT
BXOJUTh: KPAaTKOE OINMCAaHUE METOAMKH BBIIIOJHEHHUS pabOThl, cxema
1ab0opaToOpHOIl YCTAaHOBKH; HEOOXOAMMBIE pacyeThl Mo o0paboTke
MOJYYeHHOW HH(GOpMAIMK; aHAIM3 IIOJNyYeHHBIX TaHHBIX W oOIee
3aKkioyeHue  (BbIBOABI).  JIONMOJHMTENbHbIE M MHIUBUAyaJbHbIE
TpeOOBaHUS H3IIOKEHBI B METOIMYECKHX IMOCOOMAX K KaKIOH
nabopaTopHO# paboTe

KosstokBuym

KonnokBuymbl HarpaBiieHbl Ha YIIIyOJIeHHE TEOpPETHYECKUX 3HaHUH,
(dbopMHpOBaHUE MPAKTUYECKUX YMEHUI U KOMIIETCHIMN 00ydJaronuxcs,
IIPEAYCMOTPEHHBIX IIPOrpaMMON JMCUMIUIMHBL. [Ipy moArotoBke k
KOJJIOKBUYMY HEOOXOAMMO TMOBTOPHUTH JIEKIIMOHHBIN Marepuan 1o
M3y4aeMon TEeME, U3y4UTh Marepuail, PEKOMEHI0BaHHBIN
[IPENoaBarelieM [0 CIMCKaM JMTeparypbl. B mpouecce 3aHATHI
oOpaliaTh BHMMAaHHE Ha IPAKTUYECKOE TNPUMEHEHHE TEOpUM M Ha
METOAMKY PEIICHUs] TUIIOBBIX 3a]1a4 NPOoeCcCCUOHATIBHOM 1€ TeIbHOCTH.

ITucoMeHHbIe
JOMAIIHHAE 3aJaHuf

3HaKOMCTBO C OCHOBHOM U JIOTIOJHUTEIBHON JIUTEPATYPOU, BKITHOYAS
CIpaBOYHbBIC U3/1aHUs, 3apyOe)KHbIE HCTOUHUKH, KOHCIIEKT OCHOBHBIX




(KOHCIIEKT) MOJIOXKEHUH, TEPMHUHOB, CBEICHUM, TPEOYIOMMX 3allOMUHAHUA |
SBIISIOIIMXCS  OCHOBOMOJAraromumMu B 3Toi  Teme. CocraBieHue
KOHCIIEKTOB 10 IPOYUTAHHBIM JTUTEPATYPHBIM UCTOUHUKAM U JP.

[Ipy TOATOTOBKE K 3aHATHIO HEOOXOJMMO OPHEHTHUPOBATHCSA Ha
KOHCIIEKTHI JIEKIIUH, pEKOMEHAYEMYIO JINTEPATYPY.

[To kaxxm0¥ W3 TeM ISl CAaMOCTOSTEIHLHOTO M3YUYCHHSI, IPUBEICHHBIX B
paboueii mporpamme, cieayeT CHayaja MPOYUTATh PEKOMEHJIOBAHHYIO
JTUTEpaTypy ¥ TPU HEOOXOAMMOCTH COCTaBUTh KPATKHA KOHCIIEKT
OCHOBHBIX  TMOJIO)KEHHUH,  TEPMUHOB,  CBEACHUH,  TpeOYIOIMUX
3aIIOMUHAHUS ¥ SBJISIOIIUXCSI OCHOBOIIOJIATAIOIIMMH B 3TOU TEME.

Jns  pacmmpeHuss 3HaHUW 1O  JAUCHUIUIMHE  PEKOMEHAYeTCs
WCIIOJB30BaTh MIHTEpHET-pECYPCHI:

MPOBOAWTH TOUCK B pa3IUYHBIX CHCTEMaX, TaKHX Kak oOIrue
MOWCKOBBIE CHUCTeMBI: WwWww.yandex.ru, www.google.ru, a TaKxe
CHeIHabHbIE TOMCKOBBIE CUCTEMBI:

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

KonTtposbnas padora Ilenb KOHTPOJBHOM pabOThl - MPOBEpPKA PA3BUTUS HABBIKOB,
(mucbLMeHHas) YCBOGHUS M 3aKpEIUICHMs MaTepuana, MOJIY4YEHHBIX IpHU H3yUYeHUU
JUCLUIUIMHBL, U BBIMOJIHACTCSA CTYI€HTaMH 3a04HOro ooyuenus. Pabora
BBITNOJIHAETCS MO WHAMBHUIYaJIbHBIM 3aJaHUSIM MAIIUHOINKCHBIM WM
PYKOIHMCHBIM TeKcToM. PaboTa 1aeT BO3MOKHOCTh YCTaHOBUTH CTENEHb
YCBOGHHUS MaTepuaia U yMEHHE NMPUMEHSATh 3HaHMS, TOJYyUYEHHbIE MPU
U3yuyeHUM  JUCHMIUIMHBL. ~ Pabora  cmocoOCTByeT — OBJaJI€HHIO
MaTepuaioM, IPUBUBAET HABBIKW B CAMOCTOSITEIbHOM PpELICHUH
NPaKTUYECKHUX BOIIPOCOB U B paboTe ¢ IUTepaTypoil.

3auér (ycTHBIN) OleHKa OTBETa HAa 3a4éTe MPOBOAMTCS B COOTBETCTBHH C
[TonoxxeHneM o OalIbHO - PEUTUHTOBOW CHUCTEME OIICHKH 3HAaHUUN
cryaentoB COI'Y.

JK3aMeH (YCTHBII) OneHka oTBeTa Ha DJK3aMEHE IPOBOAMTCA B COOTBETCTBUU C
[TonmoxenneM o OauTbHO - PEUTHHTOBOW CHUCTEME OIICHKH 3HaHUH
ctynentos COI'Y.

8. OueHo4HBIC CPeCTBA A/ TEKYIero KOHTPOJISA YCIIeBAeMOCTH, PYOe:KHOM aTTeCTANMHA U
NPOMEKYTOYHOM aTTeCTAllUM M0 HTOraM OCBOEHHS JUCHUILINHBI.

Jlnst mpoBeeHUs TEKyLIEr0 M MTOrOBOTO KOHTPOJISL MCHOJB3YIOTCS CIEIYIOIIUE OLICHOYHBIE
CpEJICTBA: OTBEThl HAa BONPOCH! (KOJUIOKBUYMBI), MOJIrOTOBKAa M BBINOJIHEHUE JAOOPATOPHBIX padoT,
MUChbMEHHBIE JOMAIIHKUE 3aJIaHUs 110 BOIIPOCaM, TECTOBBIE 3aJJaHUsl, TUCbMEHHbBIE KOHTPOJIbHBIE PAOOTHI.

Buabl KOHTpOJIA.

PaGouast mporpamMmma npejnonaraeT TEKyIIHK | MPOMEKYTOYHBIM KOHTPOJIb 3HAHUH.

Tekywyuit KOoHmpob — 3TO HENPEPHIBHO OCYIIECTBISIEMbII MOHUTOPUHT YPOBHS YCBOCHUS 3HAHUI
1 (hopMHUpPOBaHHS YMEHHH M HABBIKOB B TEUEHHE CEeMecTpa WM ydeOHOro roja. Tekyuiuii KOHTpOIb
3HaHUIl, YMEHUII U HaBBIKOB CTYIEHTOB OCYILIECTBIISIETCS B XOJ€ Yy4eOHbIX (ayAUTOPHBIX) 3aHITHMH,
MPOBOJAMMBIX MO pacnucaHuio. @opMaMu TEKYIIET0 KOHTPOJSI BBICTYMAIOT OMPOCHl Ha JaOOpaTOPHBIX
3aHATUAX, a TaKXke KOpoTkue (1m0 15 MHH.) 3amaHMs, BBIMIOJHSEMbIE CTyJE€HTaMHU B Hauyajie JIEKLIUU C



LIEJIBIO [IPOBEPKU HAIMYMS 3HAHUM, HEOOXOAUMBIX /ISl YCBOEHUSI HOBOTO MaTepualla WiIK B KOHIIE JIEKLIUU
JUISL BBIICHEHUS CTEIICHU YCBOCHHUS U3JI0KEHHOI0 MaTepuaa.

Pybesrcnvtit konmponb OCylecTBIseTCs MO 0Oojiee WIM MEHEe CaMOCTOSTENbHBIM pasfenam —
y4eOHBIM MOJIYJISIM Kypca M MpPOBOJUTCS MO OKOHYAHWMU M3YUYECHMs Marepuasa MOAYJss B 3apaHee
YCTAHOBJIEHHOE BpeMs. PyOekHbIi KOHTPOJIb MPOBOAMUTCS C LEJIBIO ONPEAETICHUS KayecTBAa YCBOEHMS
MaTtepuana yueOHOro Monynsi B IleJIoM. B TedeHume cemecTpa NMPOBOAWUTCS JIBA TAKUX KOHTPOJBHBIX
MEpOIPUATHS 110 TPadUKYy.

@dopMa IPOBENECHUsI UTOIOBOIO 3K3aMEHa — yCTHas. Pe3ynbTupyromas sK3aMeHalUOHHas OLICHKA
omnpenensercs B coorBeTcTBuH ¢ [lonoxxenuem COI'Y o 6amuibHO-pEUTUHIOBOM CUCTEME OLICHKH 3HAHWN

CTYJICHTOB.
BAJIJIbHASI CTPYKTYPA OLIEHKMN.
MuH. koin- Makc. kon-
®opMa KOHTPOJISA BO 0ayuIOB BO 0aJIoB

Texkywian oyenka cTylieHTa B TeUeHHUE 1-8 HEJEIM COCTOUT U3: 0 25
° BrimonHeHrne MUCHbMEHHBIX JIOMAITHUX 3aJJaHHi TI0 TeMaM 3aHATUH U
CaMOCTOATENBHOHN pa0oThI (KOHCIIEKTOB) (8) —8 6
° [MoxroroBka v OTBETHI Ha J1a00PATOPHO-TIPAKTUYCCKHUX 3aHATHSIX
(xomnokBuymbl) — 1 6@ 7 =76
° [lonroToBKa ¥ BBIIOJTHEHHUE JIADOPATOPHBIX padoT - 1 6@ 7=7 06
° Brmonnenne YUPC —(2) — 1,56 2=3 6.
1-a pybericnan konmponvnas padboma (KOMRbIOMEPHbLIL Mecht) 0 25
Texywian ouyenka ctynenrta B reuenue 10-17 Hellenu COCTOUT U3: 0 25

e BrinonHeHHe NUCbMEHHBIX JOMAIIHUX 33JaHUi 10 TeMaM 3aHATUN U

CaMOCTOSTEIHHON PabOTHI (KOHCIIEKTOB) (8) —8_0
e [loaroroBka u OTBETHI Ha JIAOOPATOPHO-TIPAKTHIECKUX 3aHATUIX
(xommokBuymsbl) — 1 6@ 7=76

e [loaroToBka M BINOJTHEHHUE JJAOOPATOPHBIX paboT - 1 68 7=706

e Brmonaenne YUPC —(2) - 1,56 -2=3 6.
2-a pybesicnan KonmpoavHaa paboma (KOMRbIOMEPHLLIL mecm) 0 25

Hmozo 0 100

IIpuMepsI OLEHOYHBIX CPEICTB:
Ilepeyens BonpocoB 1iis 1-0ii pyOexxHOli KOHTPOJIbHON PadoThI
(KOMIIBIOTEPHOE TECTUPOBAHME) — 3 ceMecTp

1.IlpumeHeHre METOAOB aHAMTHYECKON XumMun B Qapmarnun. Knaccuduxamnus MEeToI0B KaueCTBEHHOTO
XUMHYECKOTO aHAIHN3a. AHAIMTHYECKAs KiacCH(PUKAIMs KATHOHOB ¥ aHUOHOB TI0 TPYIIIaM.

2.0co0EHHOCTH CHCTEMATHYECKOTO0 W IPOOHOro aHanm3a. [IpenmMyinecTBa m HENOCTaTKU CYIb(GHUIHOM,
KHCJIOTHO-OCHOBHOW M aMMHUaYHO-(POC(HATHON CHCTEM aHaIM3a KAaTHOHOB.

3.XapakTepucTHKa YyBCTBUTEIBLHOCTH M CHEUU(PUIHOCTH aHAIMTUYCCKUX peakiuid. CeneKTUBHBIC U
TPYIIIOBBIE PEATCHTHI .

4.OCHOBHBIE TOJOXEHUS TEOPUU  BJICKTPOIUTHUECKOU nuccouuanuu. Ee 3HaueHue U npUMeHEeHHE B
KaueCTBCHHOM aHaJIM3eE.

5.IIpuMeHeHue 3aKk0Ha JEUCTBYIONIMX MAcC B aHAJIUTUYECKONW XUMHH. neanbHble U peanabHble PACTBOPEL,
YpaBHEHUS], UX ONMCHIBAIOIINE. AKTUBHAS U aHaIUuTU4ecKas KoHleHTpauuu. [lpunnun Jle-IllaTense.

6.OCHOBHEIC TEOPHH KUCIIOT M OCHOBAaHUH. THITBI KHCIOT U OCHOBAaHUH.




7.1lpuMeHeHne 3aKoHa JACWCTBYIOIIMX MacCc K PAaBHOBECHSM B CHUCTEME OCaJoK — pacTBop (mis
MaJIOPaCTBOPUMBIX JJIEKTPOIUTOB). [Ipom3Benenne pacTBOPUMOCTH, €r0 (DPM3WYECKHI CMBICT M IMPHMEHEHHE B
AHAIIMTUYECKON XUMUHU.

8.YcioBusi 00pa3oBaHMS H PACTBOPEHHUS OC3AKOB. BrusHMe 100aBOK IMOCTOPOHHUX CHIIBHBIX
AJIEKTPOJIUTOB Ha PAaBHOBECHE B CHCTEME OCAIOK-PACTBOP (ISl MaJIOPACTBOPUMBIX DIIEKTPOJHUTOR).

9.IIpoTtonuTtrueckue paBHoBecHs. [IpoTonnTHyeckoe paBHOBECHE B BOJE. XapaKTEPUCTUKA CHIIBI CIaObIX
KHUCJIOT ¥ OCHOBaHUM. KOHCTaHThI KMCIOTHOCTH M OCHOBHOCTH.

10.Beruucienne 3HaueHuit pH CUIIBHBIX OJTHO- U MHOTOOCHOBHBIX KHUCJIOT U OCHOBaHUH.

11.T'unpomms. KoHCTaHTa © CTemeHb THAPONW3a. Berumciaenwe 3HaueHW pH pacTBOpoB coireid,
noABeprarommxca runponusy. bydepHble cuctembl. Vcmonb3oBaHMe peakUuil THAPONM3a B aHATUTUYECKOU
xumuu.pH 6ydepHsix pactBopoB. bydepHas eMKoCTb.

12.AHamuTHYecKas KiaccuuKaIis KaTHOHOB IO TPYIaM: CepoBOAOpOaHAs (CynbhuaHAS), aMMHUATHO-
¢docdarHas, KHCIOTHO-OCHOBHAsI. OrpaHHYEHHOCTH JIF000H Kilaccu(UKAIMY KATHOHOB T10 TPYIIIaM.

13.KucnotHo-ocHOBHas Kiaccu(uKalusi KaTHOHOB 1Mo rpymnmnaM. CUCTeMaTU4YeCKHid aHaIu3 KaTHOHOB IO
KHCJIOTHO-OCHOBHOMY METONly. AHAIUTHYECKHE PEaKIINY KATHOHOB Pa3IMYHBIX aHATUTHYECKHUX TPYIIIL.

IlepeyeHb BONPOCOB IS 2-0i py0e:KHOH KOHTPOJILHOMH PadoThl
(KOMIIbIOTEPHOE TECTUPOBAaHME) — 3 ceMecTp

1.I'ereporenHpie  paBHOBecHMsi B  aHaNUTH4YecKor XuUMHU. CHocoObl  BBIp&KEHHS  PAaCTBOPHUMOCTH
MaJIOpacCTBOPUMBIX  3JEKTpoiauToB. IlpousBeneHne  pacTBOPUMOCTH — MajJOpacTBOPHUMOIO  CHIIBHOTO
9NIEKTPONUTA. YcloBue 00pa3oBaHMs OCAAKOB MaJlOPACTBOPHMBIX CHIIBHBIX 3JEKTpOiHTOB. [IpoOHOE
OCaXKJIeHHE 1 JPOOHOE pacTBOpEHHE 0calKoB. [IepeBo/ 0HUX MalOPaCTBOPUMEBIX DJIEKTPOJIUTOB B JIPYTHE.
2. BnusiHME TOCTOPOHHUX 3JIEKTPOJIMTOB HA PACTBOPUMOCTH MajlOPaCTBOPUMBIX CHUIIBHBIX 3JIEKTPOJIUTOB
(BmusiHMe 7100aBOK  JIEKTPOJIUTa C  OJHOMMEHHBIM HOHOM, BIHAHHE J00aBOK ITOCTOPOHHETO
(mHIH(OEPEHTHOTO) IIEKTPONINTa). BiusHue pa3nnyHbIX (AKTOPOB HA ITONHOTY OCAXICHHS OCAIKOB W UX
pacTBOpEHUeE.
3.OKHCIUTENTFHO-BOCCTAHOBUTENbHBIE ~ CHCTEMBL.  OKHCINTENbHO-BOCCTAHOBUTEIbHBIE — TTOTEHIIMAJIBI
(ycnoBHBIH, peanbHbIi, cTanAapTHHIN). DAC XUMUYECKOH peakuny.

4.HampaBneHue NpOTeKaHHWS OKHCIMTEIbHO-BOCCTaHOBUTENBHBIX peakuuil (OBP) B pactBope. BrusiHue
pasNn4HBIX (AaKTOPOB HAa 3HAUYEHHS PEAOKC-IIOTEHIMANOB U  HampasieHue nporekanus OBP. I'myOuna nx
npotekanus. McnonszoBanue OBP B xuMuyeckoM aHanuze.
4.PaBHOBeCHs B pacTBOpax KOMIUICKCHBIX coequHeHUN. KOHCTaHTBI YCTOWYUBOCTH W HECTOMKOCTH. THITHI
KOMITJICKCHBIX COCTMHEHUH, IPUMEHEMBIX B KAUECTBEHHOM aHaJIN3e.

5.IIpumeHeHne OpraHMYECKMX  pEareHTOB B KAUeCTBEHHOM  XHMHYECKOM aHanmse. Peakmwm,
OCHOBaHHBIE Ha OOpPA30BAHMU KOMIUIEKCHBIX COCAMHEHMH METalIoB. BakHelilne opraHMYecKHe pPearcHTHI,
MIpUMEHsAEeMbIe B KAU€CTBEHHOM aHaJIN3e

6.IlpuMeHeHNEe DKCTpAaKIUM B AHAIUTUYECKOM XWMHUHU. [IpHHIUIBI M OCHOBHBIE IOHATHS METOJA
JKUJIKOCTHON 9KCTPAKLUH.
7.Xpomatorpadus. CynHocTs MeToaa. Kimaccnukanus xpomaTorpaduaeckinx METO0B aHAIIN3A.
8.Ancopbumonnas xpomarorpadus. ToHKocnolHas Xpomarorpadusi: HPUHIMI METOAA, OCHOBHBIC
noHsATHA. TexXHUKa KCIEPUMEHTa B TOHKOCIOWHON Xpomarorpaduu: HaHeceHne mpoObl, XpoMaTorpagupoBaHue
(pasBUTHE XpPOMATOTPaMMBbl, pacIn()POBKA XPOMATOTPAMMBI).

9.PacnpenenurensHas xpomarorpadus. XpomaTtorpadus Ha Oymare (OymaxkHas xpomartorpadwusi):
CYILIHOCTh METOJa, XpoMaTorpadudeckas Oymara, TEXHUKa SKCIIEPUMEHTA.

10.KauecTBeHHBIII aHanMM3 aHUOHOB. AHAJIMTHYECKas KiIacCUQUKALUs aHWOHOB MO TpynmaMm (1o
CrOCOOHOCTH K OOpa30BaHUIO MaJOpPACTBOPHUMBIX COEIWHEHHH, TI0 OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIM
cBoiicTBaM). OrpaHHYEeHHOCTH JI000H KiIaccupHUKaudyu aHUOHOB IO TpyNnaM. AHAJIUTHYECKUE PEaKLUH aHUOHOB
Pa3IMYHBIX aHATUTUYECKUX TPYI. MeTo bl aHaIN3a CMeceil aHMOHOB Pa3IHMUYHBIX aHAJTUTHUYECKUX TPYIIIL.



11.AHanmu3 cMeceii KaTHOHOB ¥ aHUOHOB (KaueCTBEHHBIN XUMHUYECKUN aHAIN3 BEIIECTBA).

KpnTepnn OICHKH BBINOJHCHUA IMMUCbMECHHbBIX JTOMAIITHHUX 3az(aHm71

4-0ajutbHas
[IKaJia

Ilokazarenu

Kpurepun

OTINYHO 2.

Xopomo

Y 10BIIETBOPUT
€JILHO

Heynosnersop
WUTEJTBHO

CBOEBPEMEHHOCTD
BBIIIOJTHEHMS 3aJaHHUS.
ITosrHOTA BBIMOTHEHHUS
MPaKTUYECKOTO
3aJJaHMS.
ITocnegoBaTenpHOCTH
i palMOHATBHOCTD

BBITIOJIHCHHSA 3a1aHUs.

CryneHTOM 3alaHUe pelIeHO CaMOCTOSTENBHO.
IIpu sTOM cOCTaBie€H MpPaBWIBHBIA AJITOPUTM
pelIeH st 3a1aHusl, B IOTHUYECKUX PACCYKICHHSIX, B
BbIOOpE (OPMYIT U pEIICHUH HET OLIMOOK, MOTy4YeH
BEPHBI OTBET, 3a/JlaHUE PEIICHO PaIlMOHAIBHBIM
CIIOCOOOM.

CTyZeHTOM 3aJjaHue pEnIeHO C  MOJCKa3KoM
npenojasarens. [Ipu 3ToM cocTaBieH npaBUIbHBINA
AJITOpUTM  pPCIICHUA 3adaHus, B JIOTHYCCKOM
pacCy)KIeHMM W pElICHUMH HEeT CYLIECTBEHHBIX
OIIMOOK; MPaBWIBHO clielNaH BbIOOp dopMyn ams
pelieHus; ecTb OOBSICHEHUE PELICHUs, HO 3aJaHue
pelIeH0  HEpalMOHAJIBHBIM  CIIOCOOOM  HJIH
JIOMyIIIeHO He OoJjiee JBYX HECYIIECTBEHHBIX
OIIMOOK, MOJIy4YeH BEPHbIN OTBET.

CryneHTOM 3agaHMe peIIeHO C MOJCKa3KaMu
nperniogaBatens. llpm 3ToM 3amaHue  MOHATO
NpPaBWIbHO, B JIOTUYECKOM PpACCYXKIEHHH HET
CYIIECTBEHHBIX OIMOOK, HO JIOMYIIEHBI
CYLIECTBEHHBIE OIIMOKH B BBIOOpE (OpMYJ WM B
MaTEeMaTHYECKUX pacyerax; 3aJlaHHe PpeIIeHO He
HOJHOCTBIO WJIH B 00IIEM BUJIE.

CryneHToM 3aJjaHUE HE PEIICHO.

Kpurepun onieHKN NMCbMEHHOH KOHTPOJILHOM padoThI

4-0ampHad IIKajia

Iloka3arenu

Kpurepun

O1i4HO

Xopo1io

Y noBieTBO-
PUTENLHO

Heynosners-
OpUTEIILHO

1. IlonHoTa

MMpaBUJIBbHOCTL PCHICHUA HpaKTI/I‘IeCKI/Iﬁ BOIIpPOC. Pemensl 3amaun.

HPAKTUICCKOIO 3alaHMs. | [[pakTUuecKUe 3aJaHusd M 3a7a4d  PEIICHBI
2. IIpaBUIIBHOCTH CTYJICHTOM C HEOOJIBIIUMHU HETOYHOCTSIMHU.

M3JI0KEHUS
(mocnenoBaTeIbHOCTh
JeNCTBUM).

3.
CaMOCTOSITEILHOCTD
OTBETA.

u | Ctynenrom aH MOJIHBIN OTBET Ha

CTyIeHTOM [OMYIICHO HECKOJIBKO OIMIHOOK B
CONepKaHWU  OTBETa HA  NPAKTUYECKUE
BOIPOCHL. 3a]]aUy PEeIICHBI C OIIMOKAMHU.

CTYIICHTOM pPCIICHUC TMPAKTHYCCKUX 3aJaHuM
HEC BBIIIOJIHCHO. 33}13‘11/1 HE PCIICHEI.

Kpurepuu ouneHkn BbINOJIHEHNUS J1a00pPaTOPHBIX padoT




4-0annpHas
[Tokazarenu Kputepun
nIKana

1. CBOEBpEeMEHHOCTh CTyaeHT MOKa3blBaeT TOTOBHOCTh K BBIIOJHEHHUIO
BBITIOJIHCHUS 3aJaHusl. | JabopaTOpHOMl ~ paboThl, BJIaJIeeT  TEXHUKOU
2. TlonHOTa BBHINOMHEHUS | BHIIOJHEHUS OINEpaluid; BBINOJHIET Olepaluu
1a60paToOpHOTO aKKypaTHO, YETKO; coOmro1aet TEXHUKY
3a/1aHHUs. Oe3omacHOCTH Ha paboyeM MecTe; MPaBUIBHO
OtinuHO 3. Odopmaenue OLICHMBAET PE3YyJIbTAaThl BBIOJIHEHHBIX OIEpaLUi;
nabopaTopHOi pabOTHI. | yMEeT  MPaBWIbHO  TPOU3BOAHWTH  PACUETHI;
4. OtBeThl HA IIPaBUJIBHO 3alOJHSAET IPOTOKOJI aHajau3a M JIaeT
KOHTPOJIbHBIE BOIIPOCHI | IPABUIIbHOE 3aKJIHOYEHUE; OTBEYaeT Ha
10 TeMe JIabOpaTOPHOTO | KOHTPOJIBHBIE BOIIPOCHI IO TeME JIabopaTOPHOIO

3aHATUSL. 3aHSTUSL.
CoOOTBETCTBYET  BBINICYKA3aHHBIM  KPUTEPHUSIM
OIICHKH, HO JOMyCKaeT He MPUHIUIIUAIbHBIC
Xopoo OIIMOKHU MO0 OQOPMIIEHHIO MPOTOKOJIA U B OTBETaX
Ha KOHTPOJIbHBIE BOTIPOCHI MO0 TEME J1a0OpaTOPHOTO

3aHSTHSL.
CoOTBETCTBYET  BBINIEYKAa3aHHBIM  KPUTEPHUSIM
OLIEHKH, HO JIOMYCKaeT: MPUHIUIHAIbHbIE OIINOKU
VIIOBIeTBODH- no OQOpPMIICHHIO TPOTOKOJA M B OTBETaX Ha
TeNBHO KOHTPOJIbHBIE ~ BOIIPOCHI; HE  CYIIECTBEHHbBIE
OIIMOKU IO TEXHUKE BBIMOJTHEHUS OIEpaluii 10
aHAJIM3Y; MO OTAENbHBIM JTalaM BBINOJIHEHUS

paboThl HY)KJAeTCs B MOMOIIH TPEIo1aBaTes;
Heynosnerso- CTyZneHT He TOTOB M HE AOMYIIEH K BHIIOJHEHHIO
PHUTEIBLHO 1ab0paTopHOI pabOTHI.
Ilepeyenb BompocoB aJis 3auera (3 cemecTp):

1. TlpumeHeHHe METOJOB AaHAIIUTUYECKOW XUMHH B (hapMalluu.

2. Knaccudukanus METOJ0B Ka4eCTBEHHOTO XMMUYECKOTO aHaIu3a.

3. AHanuTHuYecKHe MPU3HAKU BEUIECTB U aHATUTUYECKUE PEAKIIHUH.

4. Tunbl aHATUTUYECKUX PEAKLUM U peareHTOB.

5. XapakrepHucTHKa YyBCTBUTEIbHOCTH aHAIUTUYECKUX peakiuil (peaeabHoe pa3daBiieHue,
npe/iebHas KOHIIEHTPAIIMsI, MUHUMAIIbHBIN 00beM IMpeIeIbHO Pa30aBIEHHOTO PacTBOPA,
npejen oOHapysKeHus, oKa3aTellb YyBCTBUTEIHLHOCTH).

6. OCOOEHHOCTU CUCTEMAaTUYECKOTO U APOOHOTO aHAIH3a.

7. IlpeuMmymiecTBa U HEIOCTATKU CYIb(PUIHOMN, KHCIOTHO-OCHOBHON M aMMHaYHO-pochaTHOM
CUCTEM aHajinu3a KaTHOHOB.

8. OCHOBHBIE TIOJIOKEHUS TEOPUHM  OBJIEKTPOJUTHYECKOH AMCCOLMAlNM; €€ 3HauyeHue U
MIPUMEHEHUE B KAUECTBEHHOM aHaJn3e.

9. llpuMeHeHuE 3aKOHA AEHUCTBYIOUIMX MAacC B aHATUTHYECKOW XUMUHU.

10. neanbHble U peanbHble paCTBOPHI, YPAaBHEHHUS, UX OMHUCHIBAIOLIHE.
11. OOmmast KOHIEHTpPAHsI U AKTUBHOCTH MOHOB B PacTBOpE.
12. lonHas cuiia (MOHHasi KPENocTh) pacTBOpA.



13.
14.
15.

16.
17.

18.
19.
20.
21.
22.

23.
24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.

38.
39.

Bnusinue MOHHOM cribl pacTBOpa Ha KOI(PPUIIMEHTHI aKTUBHOCTH MOHOB.

[TpumeHeHne 3aKoHa AEUCTBYIOLIMX MAacC B aHAIMTUYECKON XUMUHU (aHAJIUTHUKE).

XUMHUYECKOE  pPaBHOBECHE. KoHcTaHTa ~ XMMHYECKOrOo  paBHOBECHUS (uctuHHas
TEPMOJMHAMMYECKAs, KOHLIEHTPALIMOHHAs).

VYcnoBHas KOHCTaHTa XMMHUYECKOTO PABHOBECHSI.

['eteporeHHple  paBHOBecHs B aHANUTU4YeCKOM  xuMuu.  CrocoObl  BBIpaKEHUS
PacTBOPUMOCTH MAJIOPACTBOPUMBIX 3JIEKTPOJIUTOB.

IIpousBseneHne pacTBOPUMOCTH MAJIOPACTBOPUMOTO CUIIBHOT'O 3JIEKTPOJIMTA.

YcnoBust 00pa3zoBaHus 0CaAKOB MaIOPACTBOPUMBIX CHIIBHBIX JIEKTPOJIUTOB.

[pobHoe ocaxxaeHue u JpoOHOEe pacTBOpeHHE OcakoB. IlepeBosl 0AHMX MaIOpacTBOPUMBIX
3JIEKTPOJIUTOB B JPYTHE.

KucnoTHO - OCHOBHBIE PaBHOBECHSI U UX POJIb B AHAJIIMTUYECKON XUMHH (B aHAJIUTHUKE).
[loHsiTHE O POTOIUTUUECKON TEOPUH KUCIOT U OCHOBaHUH. [IpoTonuTuyeckrne paBHOBECHS B
BOJIC.

XapakTepucTuKa CUiIbl CIa0bIX KUCIOT U OCHOBaHUM. KOHCTaHTHIKMCIOTHOCTH, OCHOBHOCTH U
UX [10Ka3aTeNH.

pH pacTBOpOB Cl1aObIX KUCIOT U cIa0bIX OCHOBAHUU.

I'mnposns. KoHcranTa U creneHs ruaposusa. Beruucinenue 3nadenuii pH pactBopoB coueid,
MOJIBEPTalOIIUXCsl TUAPOIN3Y (TUAPONIN3 aHMOHA Cci1a00il KUCIOTHL, THUAPOJIU3 KaTHOHA
c1ad0ro OCHOBaHWS, THIPOJIU3 COJH, COJAEpIKaIlel KaTHOH CJIad0ro OCHOBAHMSA W aHHOH
c1aboi KUCIIOTHI).

Bydepusie cuctemsl (pactBopsl). 3Hauenne pH OydepHbix pactBopoB: OydepHble cHCTEMBI,
coJieprkaiiye caabyro KHCIOTY U €€ COJib, Cllab0e OCHOBAHUE U €€ COJIb.

Bydepnas émxocts. Micnonp3oBanue OyQepHBIX CUCTEM B aHAJIU3E.

OKHUCIUTENFHO — BOCCTAHOBUTENbHBIC MMOTEHLHUAIBl PEIOKC- map (pPeloKc- MOTEHIUAbI,
AJIEKTPOJIHbIE OKUCIIMTEIbHO — BOCCTAHOBUTENbHbIE MOTEHIMANbl). lloTeHnman peaxkuuu
(9MEKTPOABMIKYIIASL CHUJIA PEAKITUH ).

HampasiieHne npoTeKaHUs OKUCIMTEIBHO — BOCCTAHOBUTEIBHOM peakuuu. BuusHue
pa3nuyHbIX (PaKTOPOB HA 3HAUYEHUS OKUCIUTEIHHO — BOCCTAHOBUTEIbHBIX MOTEHIHAIOB.
['myOuHa mnpoTEeKaHUs OKUCIUTENBHO — BOCCTAHOBUTENBHBIX peakuuid. Mcnonab3oBaHue
OKHCJIUTEIBHO —BOCCTAHOBUTENBHBIX PEAKLUN B XUMUYECKOM aHAIU3E.

PaBHOBEeCHMA B pacTBOpax KOMIUIEKCHBIX COE€AMHEHUWA. KOHCTaHTBI yCTOMYMBOCTH U
HECTOWKOCTH.

THUnbl KOMIUIEKCHBIX COEIUHEHUN, IPUMEHSIEMBIX B KAYECTBEHHOM aHaJIU3E.

[IpuMeHeHne OpraHWYeCKUX PEarecHTOB B KAYECTBEHHOM XMMHUYECKOM aHAJIN3E.
Peakuun, ocHOBaHHBIE HAa 00Pa30BaHUH KOMILUIEKCHBIX COSIMHEHUN METAJIOB.

Baxxnelimme opraHu4ecKue peareHThbl, IPUMEHsIEMbIE B KAUECTBEHHOM aHAJIU3E.

MeTo/1bl KOHLIEHTPUPOBAHUS U Pa3e/ICHUS BEIIECTB B aHATUTUYECKON XUMUHU.

[IpuHun merona XKUAKOCTHOW SKCTpakuuu. HekoTopple OCHOBHBIE MOHATHSA KUIKOCTHOM
OKCTPAKIMM: SKCTPAreHT, SKCTPAKLIMOHHBIN PEareHT, IKCTPAKT, PEIKCTPAKLUSA, PEIKCTPAreHT,
PEIKCTPAKT.

DKCTpakIMOHHOE paBHOBecHe. 3akoH pacnpeneneHuss Hepucra- IllunoBa. Koncranra
pacupenenenusi. Koapduuuent pacnpenenenus. Crenenp uspiedeHus. Dakrop pasaencHUs
JIByX BELIECTB. Y CIIOBUS pa3zesieHus ABYX BEILECTB.

[IpumeHeHne SKCTpakMK B aHAIUTUYECKOW XUMUU.

Xpomarorpadus. Xpomartorpaduueckue wmeroabl aHanmm3a. llpuniun. Knaccudukarms.
XpomaTtorpamma u €€ napaMmeTpsl.



IlepeyeHb IK3aMeHAIIHOHHBIX BOIMPOCOB 10 TUCIHUIIMHE KAHAJIUTHYECKAS] XUMHUSD)
CneunanbHocts 33.05.01 ®apmanus, 4 cemectp
Hngpopmayuonnas cnpasxa.
DK3aMeH Mo AUCHUILIIMHE POBOIUTCS B YCTHOU (hopme.
DK3aMeHaIMOHHBIE OUJIETHI 110 AaHATTUTUYECKONH XUMUU COJIepKaT 3 BOmpoca.
IlepBr1it Bonpoc: TuTpuMeTpruecKue MeTo bl aHamu3a (Bonpockl 1-22). — (15 6anoB)
Bropoit Bompoc: ®dusnueckue u (U3MKO-XUMHUYECKHe MeToabl aHanmm3a (MHcTpymeHTanbHBIE

MeTo/1bl) (Bompockl 23-44). — (15 Gamios)

Tpetuii Bonpoc: PacueTHas 3agaua uim XuMuueckoe ynpaxsenue. (20 6amios).
Ha »k3ameHe CTyleHT HMeEET MpaBO IOJb30BaTbCA NEPHOAMYECKON CHUCTEMOH DIIEMEHTOB,

TabnuIeld pacTBOPUMOCTH BEIIECTB, JJIEKTPOXMMHUYECKUM PpSAIOM aKTHUBHOCTH METaIoB (psn

HANPsDKEHUH, psAJl CTAaHJAPTHBIX JIEKTPOIHBIX NOTEHIMAIOB) U IPYTUMH CIIPAaBOYHBIMH TaOJIULIAMU.

10.

11.

12.

13.

14.

Turpumerpuueckuit aHanu3. OCHOBHblE MOHATHS. TpeOoBaHHS K peakuusM, MPUMEHSEMBbIM B
TUTPUMETPUUECKOM aHaju3e. THUIOBbIE pacueTsl B TUTpUMETpUuecKoM aHanmuze. Knaccuduxanus
METOJIOB TUTPUMETPUUECKOro aHaian3a. CrocoObl TATPOBAHMUSL.

MeToa KHCIOTHO-OCHOBHOTO THUTpoBaHMs. CymiHocTe Metona. Munaukaropel meroxa. Honnas,
XpoMo(opHasi U HOHHO-XPOMO(OpPHask TEOPUU UHAUKATOPOB. KpuBbIe TUTpOBaHHUS.

MeToapl OKHCIUTEIbHO-BOCCTAHOBUTENBLHOTO TUTpOBaHUS. CyLIHOCTh, KiacCU(UKALUA METOJOB.
TpeboBaHMs K peakUMsM U YCIOBUS IPOBEAEHUS OKHCIMTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS.
CnocoObl OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOTO TUTpOBaHMs. MHAMKATOpPHI METO/la OKHUCIUTEIbHO-
BOCCTAaHOBUTEJILHOTO TUTPOBaHUs KpHBbIe OKUCINTENBHO-BOCCTAHOBUTEIBHOTO TUTPOBAHMS.

Merton nepmMaHraHaTOMETpUYEeCKOro TUTpoBaHMs. CyniHOCTh. TuTpaHT. YCIIOBUS NTpOBEAECHUSA
TUTpoBaHusA. OnpeeseHne OKUCIUTENEN U BOCCTAHOBUTENEH. JJOCTOMHCTBA M HEJOCTaTKN METO/1.
Meron #oaumerpuyeckoro TuTpoBaHus. CymHOCTh. TuTpanT Metona. MHaukatopsl. Y cioBus
IIPOBEACHUS MOIMMETPUYECKUX onpeaeneHuil. [Ipumepsl onpenenenuii.

Meton Hoparomerpuyeckoro tutpoBaHus. CymHocTb. TUTpaHT M mHAMKATOp Merona. lIpumepst
OIIPEACIICHUMN.

Meton  OpomaroMerpuyeckoro  TuTpoBaHua.  CyImIHOCTP W YCIOBHS ~ IIPOBEAEHUS
OpoMaTOMETpUUECKOro TuTpoBaHus. Turpant merona. Muaukaropsl. [Ipumeps! onpeneneHui.
Meton 6pomaTromerpudeckoro TurpoBanus. Cymuocts. Tutpant. [Ipumeps! onpeneneHu.

Meton nuxpomaromerpudeckoro TuTpoBaHus. CymHoctb. Turtpant. MWuaukaropsl Merona.
OmnpeneneHne OKUCIUTENEN U BOCCTAaHOBUTENEH. JIOCTOMHCTBA U HEOCTATKH METOAA.

Meton HutpuromeTpudeckoro TtutTpoBaHus. CymHocTs. Tutpant. Wuaukartopsl. Ilpumepst
ONPEACIICHUMN.

Meton uepumerpuueckoro tutpoBanus. CymHocts. MHaukaropsr Merona. Tutpant. Ilpumepst
onpeneneHui. JlIOCTOMHCTBA U HEAOCTATKU METOA.

Metoapl ocamutenbHOoro TtUTpoBaHMA. CymHOCTb. TpeOoBaHHMS K peakUusM, NPUMEHSEMBbIM B
metojie. Kimaccudukanmst MeTo1oB.

Aprentomerpusi. CyHIHOCTh METOJA, €ro pasHOBHAHOCTH. Turpant. WHaukaTopel. VYciaoBus
tuTpoBaHus. IIpumeps! onpenenenuil. JJoCTOMHCTBA U HEAOCTATKH METOJA.

WuaukaTopel  METOAA  OCAaJUTEIBHOTO  TUTPOBAHMUS:  OCAJWUTENBHBIE, METAIJIOXPOMHBIE,
azcopOLnOHHbIE. MexaHU3M AelcTBUS aJCOPOLIMOHHBIX UHINKATOPOB, YCIOBHS UX IPUMEHEHUS.
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28.

29.

30.

31.

32.

. Tuounanomerpuyeckoe tutpoBanue. CymHoctb. Tutpant. Unaukaropsl. [IpuMepsl onpeneiaeHui.

JlocronHcTBa MeToa.

Mepkypomerpuueckoe tutpoBanue. CymHocTts. Tutpant. MHnukaropsl. IIpumeps! omnpenencHui.
JlocToMHCTBA B HEJOCTATKN METOJ1.

['ekcanmanogepparomerpuueckoe TUTpoBaHue. CymHocTh. Tutpant. WHaukatopel MeToxa.
IIpumepsl onpeneneHui.

Metoapl  KOoMILIEKCUMeTpudeckoro TutpoBanus. CymHocts. TpeGoBaHus K peakiysM,
npuMeHsieMbIM B Metoze. Kinaccudukamus merono. Mepkypumerpus. CymHocts MeToaa. [Ipumepst
OIIPEACIICHUMN.

Kommnekconomerpusi. Kommiiekconsl. PaBuHoBecuss B Boanbix pactBopax IJTA. CocraB u
YCTOHYMBOCTh KOMIUIEKCOHATOB META/UI0B. KpHBbIE KOMILIEKCOHOMETPUYECKOTO TUTPOBAHUS.
NuaukaTopsl METO/I0B KOMIUIEKCUMETPUYECKOT0 TUTpoBaHUs. [IpuHIMN 1eHCTBUS METANIOXPOMHBIX
UHAMKATOpPOB, TpeOOBaHMsI K HHUM, HHTEpBal IE€PEX0OAa OKpacku HHAauKaropa. Ilpumepst
METAJIJIOXPOMHBIX UH/IUKATOPOB, UX BBIOOD.

[Ipumenenune KOMILIEKCOHOMETPUYECKOTO TUTPOBAHUS. Turpanr. Crioco0sl
KOMIUIEKCOHOMETPUYECKOTo TUTpoBaHus. OmmOku MeTo1a. JJocTOMHCTBA MeTOa.
KucnoTHo-0CHOBHOE THTpOBaHME B HEBOIHBIX cpenax. CynrHocTs. Kimaccudukanms pacTBopHuTeNeH,
ux cBoiictBa. DakToOphl, ONpeAessIomue BbIOOP MPOTOJUTHUYECKOro pacTtBoputens. IlpumeHenue
KHUCJIOTHO-OCHOBHOI'O THTPOBaHMsI B HEBOJHBIX cpefax. OmpezeneHue ciabblXx OCHOBaHUH, ciaaObIx
kuciot. [Ipumepsl onpeaeneHuid.

MonekysipHbIi CHEeKTpaibHBIH aHad3 B ONTHYECKOW obnactu cnekrpa. CyIHOCTh METoAa.
[TpuHIMNIMaTBHAS CXEMa MOJIY4YEHHs CIIEKTPa MOTJIOLICHHUS.

OcHOBHBIE 3aKOHBI CBETONOIIIOMEHHs. OnTHYEeCKas! INIOTHOCTh (9KCTUHKIM), IPOIyCKaHHUE, CBS3b
Mmexay HuMH. KoadduimeHT nornomeHus U K03QpPUIHEHT MOoranieHus.

Konopumerpus, potokonopumerpusi, UX IpUMEHEHUE (METOJbl CTAHJAPTHBIX CEPU, ypaBHUBAHUS
OKpacoK, pa30aBieHuUs).

Cnextpodoromerpus. CyIIHOCTh METOJa, MCIOJb3yeMble MPUOOPHI, TOCTOMHCTBA U HEIOCTATKU
MeToAa. Y caoBUs (POTOMETPHUUECKOTO OTIPEIeICHUSI.

®ortometpusi. OcHOBHOM 3akoH cBetonoriomenus byrepa-JlamGepra-bepa. ®oromerpuyeckoe
TUTPOBAHUE, BUIbI KPUBBIX TUTPOBAHUS.

Crnexrpodoromerpus. CyImHOCTh MeTOJa, MpUMEphl omnpeaeneHuid. OnpeseneHue KOHUEHTpalUuu
AaHAJTM3UPYEMOTO BeIIeCcTBa (METOJ] TpaJyHMpOBOYHOro rpaduka, METOA OFHOTO CTaHAAPTa,
Olpe/ieieHue KOHLEHTpAlMd MO MOJIIPHOMY U YAEIbHOMY KO3((HUIMEHTY IMOTallleHus: METOJ
no6aBok crangapra). [lorpemHocTu cieKTpooTOMETPUIECKOTO aHAIN3A.

DKCTPaKIMOHHO-(pOoTOMEeTprUecKuil aHanu3. DOTOMETPHYECKHE pPEaKUUUd B IKCTPAKIIMOHHO-
(boToOMETpHUYECKOM aHAJIM3E.

JlromunecuenTHeld  aHanmu3.  CymHocth  Mmerona.  Kinaccupukamust — pa3iuuHBIX — BHUJOB
JOMUHECHeHIIMU. DIIyOopeclieHTHbIN aHanu3: Mpupoaa (GIyopecleHIMN; OCHOBHbIE XapaKTEPUCTUKHI
Y 32aKOHOMEPHOCTH JIFOMUHECLIEHIINH.

KonuuecTBeHHBIN (QIIyOpECHEHTHBIN aHaINW3: MPHUHIIMI, YCIOBUS IPOBEIEHUS aHaln3a, CIOCOObI
OnpeseNieHUs] KOHLEHTPAlUu BELeCTBa, NPUMEHEHUE. DKCTPaKUMOHHO-(IyOpECUEHTHbIN aHalIu3.
TurpoBanue ¢ TOMOLIBIO (UIyOPECLEHTHBIX HUHIUKATOPOB.

HNonooOmenHas xpomarorpagus. CymHocTh MeTo/1a; HOHUTHI. loHOOOMEeHHOE
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34.

35.

36.

37.

38.

39.
40.

41

42.

43.

44,

paBHOBecue.  Meroabl  HOHOOOMEHHON  xpomatorpaduu.  [IpumeHneHne  HMOHOOOMEHHOM
Xxpomarorpaduu B aHAIIU3E.

. 'azoBas xpomatorpadus, razo-xuakoctHas xpomatorpadus. CymHocts MeTona. [ToHstue o Teopuu

MeToa (mapameTpsl yJEp)KUBaHMSA; MapaMeTphl pas3aeneHus; 3(P(EeKTUBHOCTh KOJOHKH; BIHUSHHE
TEMIIEPATYPhl HAa Pa3cIICHUE).

['azo-xuakocTHas xpomatorpadus. llpuHnmnuanbHas cxema ra3oBoro xpomarorpada. Pacuer
KOHIIEHTPAIMK 10 MOKa3aHUsM Perucrparopa, (MeToJl abCOIMIOTHON KanuOpOBKU; METO]] BHYTPEHHEH
HOpMAaJIM3allK; METOJ BHYTPEHHEIO CTaH/1apTa).

BeicokoaddextuBhas sxuakoctHass xpomarorpadusa. CymHocTs Merona. [IpuHuIMNHMambpHas cxema
KUJKOCTHOTO XpoMarorpada.

OJEeKTpOXUMHYECKHE  METOAbl  aHajuu3a:  oOIMe  MOHATUS;  KiIacCH(UKalus  METOJOB.
IToTeHIIMOMETPUYECKUI aHAIN3; PUHLIUII METOAA ONPEAEICHNE KOHIEHTPAMK BEIIEeCTBAa B MPSMOMN
NOoTeHIMOMETpUU. VIOHOCEIIEKTUBHBIE 3IIEKTpoAbl. [IpuMeHeHne npsMoi NOTEHIIMOMETPHUU.
[loTeHIMOMETPHYECKOE ~ TUTPOBAHHUE: IPUHIINII; KpHBBIE TUTPOBAHUS, IIPUMEHEHHE
MOTEHIIMOMETPUYECKOIO TUTPOBAHUSI.

Konaykromerpuueckuit ananus (konaykromeTpus). [Ipunnun mMerona, ocHOBHbIE MOHATHS. [Ipsmas
KOHAYKTOMETpUs (onpezeseHue KOHIEHTPAIMH PacyeTHBIM METOJOM M METO/0M I'pagyHpOBOYHOIO
rpaduka).

Konaykromerpuueckoe tutpoBanue. CymHocTs MeTo1a. KpuBbie TUTpOBaHUS.

IIpuMeHeHnEe KOHAYKTOMETPUYECKOTO TUTPOBAHUS.

. Honaporpaduueckuii ananuz. CymHocTs Merona. [loasporpaMMbl, ©X OCHOBHBIE XapaKTEPUCTUKH.

[Tpumenenue nomnsiporpaduu B KaUECTBEHHOM U KOJIMYECTBEHHOM aHAJM3e.
Amnepomerpuyeckoe TUTpoBaHue. CylHOCTh MeToAa. KpuBbie TUTpOBaHUS. Y CIOBUS MPOBEICHUS
TUTPOBAHUSI.
Kynonomerpuueckuii ananu3. CyIIHOCTb METOJA. YCJIOBHUS KYJOHOMETPUYECKUX OMNPEACIICHUI.
[Ipsimast KyJTOoHOMETpHS.
Kynonomerpuueckoe tutpoBanue. CylmHOCTh MeTOJa. YCIOBUS TMPOBEACHUS THUTPOBAHMSL.
[IpumeHeHne KyJOHOMETPUUYECKOTO TUTPOBAHMUS.

KpuTepuu onieHkH oTBeTa CTy/JAeHTAa HA IK3aMeHe

Xapakmepucmuka omeema oannl
JlaH TOJIHBIA, pa3BEpHYTHIM OTBET HA IOCTaBJICHHBIA BOIPOC,
MOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HaHWA 00 o0OBekTe,
MPOSIBIISIONIASCS B CBOOOAHOM ONEPUPOBAHUU TOHATUSMHU, YMEHUH
BBIJICINTh CYIECTBEHHbIE U HECYUIECTBEHHBIE €ro MpU3HAKH,
MIPUYUHHO-CJICJICTBEHHBIE CBSI3U. 3Hanue 00 00BEKTE 46-50
JNEMOHCTpHUpYyeTcs Ha (OHE MOHMMAHUS €r0 B CHCTEME JIaHHOU
HAayKH ¥ MEXIUCUUIUIMHAPHBIX cBsizeld. OTBeT (hopMmynupyercs B
TEPMUHAX HAYKH, W3JI0KEH JIMTEPATypHBIM SI3BIKOM, JIOTUYEH,
JI0OKA3aTeJIeH, JEMOHCTPUPYET ABTOPCKYIO MO3UIMIO CTYIECHTA.
JlaH mONHBINA, pa3BepHYTHIM OTBET Ha IIOCTABJICHHBIA BOIPOC, 41-45
MOKa3aHa COBOKYMHOCTh OCO3HAaHHBIX 3HaHHM 00 oOBekTe,
JIOKA3aTeIbHO PACKPBITHI OCHOBHBIE IOJIOKEHUSI TEMBI; B OTBETE
MPOCIIEKUBACTCA YyeTKas CTPYKTYpa, JIOTUYECKAs
MOCJICIOBATEILHOCTh, OTPAXAIOMIasi CYIIHOCTh PAaCKPhIBAEMBIX




HOHATHH, TeOpUH, siBIeHU. 3HaHue 00 00BEKTE JEeMOHCTPUPYETCS
Ha (OHE TIOHMMaHUS €ro B CHCTEME JaHHOW HAayKd U
MEXIUCHUIUIMHAPHBIX cBsi3eil. OTBET M3JI0KEH JUTepaTypHbIM
A3bIKOM B TEPMHMHAX HAayKd. MOryT OBITh JONMYIIEHbl HEJAOYETHI B
OTpelelIeHu U HOHATHH, UCTIpaBJICHHbIE CTYZA€HTOM
CaMOCTOSITEJILHO B IIPOLIECCE OTBETA.

JlaH TOJIHBINM, pa3BEpHYTHIM OTBET HA IIOCTaBJIECHHBIA BOIIPOC,
MOKa3aHO YMEHHUE BBIICIIUTH CYIIECTBEHHBIE W HECYIIIECTBEHHbBIC
NpPU3HAKK, MNPUYUHHO-CIEACTBEHHbIE CBA3U. (OTBET  YETKO
CTPYKTYPUPOBAH, JIOTUYEH, U3JIOKEH B TepMHUHAX Hayku. OmgHAKO
JOITYLIEHBI HE3HAYUTEIIbHBIC OIIINOKHU 1503071 HEJIOYETHI,
HCTIPABJIEHHBIE CTYJIEHTOM C TMOMOUIBIO «HABOJAIIMX» BOMPOCOB
TIpenoaBaTeisl.

36-40

Jlan monHbBINA, HO HEIOCTaTOYHO IOCTEAO0BATENbHBIA OTBET Ha
MOCTaBJICHHBIM BOMPOC, HO MPHU 3TOM IMOKa3aHO YMEHHE BBIJCIUTH
CYLIECTBEHHbIE M HECYIIECTBEHHbIE MPHU3HAKK U MPUYUHHO-
ClelCTBeHHbIE CBs3U. OTBET JIOTMYEH U M3JI0KEH B TEPMHUHaX
HayKd. Moryt ObITh AomymieHbl -2 OmuOKH B OmpeaeieHUun
OCHOBHBIX TMOHSTUN, KOTOPBIE CTYIEHT 3aTPyAHSIETCS HCIPABUTH
CaMOCTOSITEIJILHO.

31-35

JlaH HEIOCTAaTOYHO MOJHBIM M HEAOCTATOYHO PAa3BEPHYTHIA OTBET.
Jloruka M MOCIENOBATENbHOCTh H3JI0KEHUS HMMEIOT HapyIeHHs.
Jonymiensl OmMOKH B PACKPBITHH TOHSATHHA, YHOTPEOICHUH
TepMUHOB. CTyJeHT He CcHocoOeH CaMOCTOSATENbHO BbIAEIUTH
CYLIECTBEHHbIE M HECYIIECTBEHHbIE MpPHU3HAKU U MPUYUHHO-
cieAcTBeHHble  CBA3U. CTyIeHT MOXKET KOHKpPETH3HpOBATh
0000IIIEHHbIE 3HAHWA, J0Ka3aB Ha I[pUMEpax MX OCHOBHBIE
HOJIOXKEHUsT TOJABKO C TIOMOIIBI0 HpernojaBaTens. Peuesoe
odopmiieHre TpeOyeT MOMPABOK, KOPPEKIIHH.

26-30

JlaH HEMOJHBIA OTBET, JIOTHKA U TOCIEA0BATEIbHOCTh M3JI0KEHUS
MMEIOT CYLIECTBEHHbIE HapylleHus. [lomymieHsl rpyObie OmMOKU
OpU ONpENeNCHUH CYIIHOCTH PACKPBIBAEMBIX IOHATUH, TEOPHIA,
SIBHGHI/Iﬁ, BCJICACTBUC HCIIOHMMAHUA CTYACHTOM HX CYHICCTBCHHBIX
U HECYIIECTBEHHBIX NPHU3HAKOB U CBs3eil. B oTBeTe OTCYTCTBYIOT
BBIBOJBI. VYMeHHe  pacKpbhITb  KOHKPETHBIE  IPOSBIICHHS
000011IeHHBIX 3HaHUI He Toka3aHo. PeyeBoe odopmiienue tpedyer
IIONPABOK, KOPPEKIIHH.

21-25

JlaH HEnoJHBI OTBET, MPEACTABIAIONINI COOOH pa3pO3HEHHBIC
3HaHUS 110 TEME BOIPOCAa C CYIIECTBEHHBIMM OIIMOKaMH B
onpexaeneHusx. [IpucyrcTByloT (QparMeHTapHOCTh, HEIOTHYHOCTH
n3n0xeHuss. CTyZeHT He OCO3HAET CBS3b JaHHOI'O IIOHATHS, TEOPUH,
ABJICHUA C JOpyruMu 00BeKTaMH JUCHUITIINHBI. OTCYTCTBYIOT
BBIBOJIbI, KOHKpeTH3allUs M JI0Ka3aTeJIbHOCTb H3JI0XKEHus. Peub
HErpaMoTHa4d. I[OHOJIHI/ITGJIBHBIG u YTOYHAOIIUC BOITPOCHI
npenojaBarenss He NPUBOJAT K KOPPEKLMH OTBETa CTyJIEHTa He
TOJIBKO Ha IIOCTABJICHHBIM BOIPOC, HO M Ha JpYyrue BOIPOCHI
JMCLUIUINHBL.

1-20

He IOJIY4YCHBI OTBCTEI 110 0a30BEIM BOIIpOCaM OVCHUIIIIMHBI.




Pesynbrupyromas sK3amMeHAIMOHHAs OIICHKA OmpenesseTcs B cooTBeTcTBUM ¢ [lonokeHnem
COTI'Y o 6anipbHO-pEeUTHHTOBOM cHCTEME OLIEHKH 3HAHUN CTYICHTOB.

Oﬁpa3eu IK3aMCHAIIMOHHbIX OMJIeTOB MO JUCHUILNIMHEKAHAIUTHYECKAS XUMMUSD.

Munucmepcmeo nayku u gvicuieco oopazosanus PO
Cesepo-Ocemunckuii zocyoapcmeennuiii yuugepcumem umenu Kocma Jleeanosuua Xemazyposa
Kadgheopa ooweit u neopzanuyeckoit xumuu
Hucyunauna «Ananumuyeckas Xumus,
Cneuyuanvnocms:33.05.01 Dapmayusn
IK3AMEH: 2kypc, 4 cemecmp

BUJIET Ne 1

1. Mertoa KHCIOTHO-OCHOBHOTO TUTpoBaHMA. CyHIHOCTh MeToAa. MHAuKaTopsl MeToja.
Honnast, xpomodopHas M HOHHO-XpOMOQOpPHAs TEOpUHM HHAMKATOPOB. Kpusble
TUTPOBAHUSL.

2. MounekynspHbId CIEKTPAIBHBIA aHau3 B onTHYeckod obmactu crekrpa. CyIIHOCTH,
Metoa. [IpyHIMIaNbEHasA cXeMa IMOIy4YEeHUs CIIEKTpa MOTTOMEHHS.

3. PaccunTtath MaccoByl0 [0NI0 IMHKa B OOpasle, €clIM Ha TUTPOBAaHHE pacTBOpa,
MIPUTOTOBJICHHOTO U3 ero HaBecku maccod 0,9003 r, 3arpaueno 19,51 mu 0, 1015 M
pactBopa D/ITA.

3aB. kadempoit o0OmIeH 1 HEOPTaHUIECKON XUMHUH

Munucmepcmeo nayku u evicuiezo oopazosanus P®
Cegepo-Ocemunckuii 2ocyoapcmeentulii yHugepcumem umenu Kocma Jlesanosuua Xemazypoea
Kagpeopa obweit u neopzanuueckoi xumuu
Aucyunnuna «AHanumuueckas Xumusny
Cneyuanvnocms:33.05.01 @apmayus
DSK3AMEH: 2 kypc, 4 cemecmp

BUJIET Ne 2

1. MeTon nepMaHraHaTOMETPHYECKOTO THUTPOBaHUA. CyIHOCTb. THUTpaHT. YCIOBHS NMPOBEACHUS
tuTpoBanus. OmnpezneneHre OKHUCIUTENeH W BoccTaHoBHUTeNel. JOCTOMHCTBA M HEIOCTAaTKU
METOJA.

2. Coekrpodortomerpusa. CymHOCTh MeETOJa, HWCHONB3yeMble TPUOOPHI, TOCTOMHCTBA U
HEIOCTAaTKH METOAA. Y CIOBHsI (POTOMETPUIECKOTO ONpeeIICHHS.

3. M3 2,5000 r Na,CO; mpurorosunu 500,0 ma pactBopa. Paccuntarts 11 MosydyeHHOTO pacTBOpa:
a) MOJIIPHYIO KOHIIEHTPAIHIO; 0) MOJSIPHYIO KOHLIEHTPALUIO SKBUBAICHTA; B) TUTP; T) TUTP IO
HCIL.

3aB. kadenpoii o01Iel 1 HEOPraHUIECKONH XUMUHU

IIpuMepHEbIe TecTOBbIE 3aJaHNS JJIs1 KOHTPOJISI 3HAHUH 00y4Yaronuxcs
Tema 1. Kauecmeennvie peakyuu Kamuonog 1-3 ananumuueckux 2pynn no KUCIOMHO-0CHOGHOU KA1ACCUDUKAYUU.

Ko BTOpO# aHanuTHYECKON TpyMIe OTHOCHTCS:
He(ID)



Hg(T)
Ca(Il)
Mn(1)

K TpeTheit aHanuTHyeCKOil rpymnmne OTHOCUTCS:
Sr(1I)

Mg(ID)

Mn(II)

Ca(II)

K TpeTbelt aHanuTHUECKON TpYMIIIEe HE OTHOCUTCS:
Cr(I1D)

Ba(Il)

Ca(Il)

Sr(II)

I'pynmoBoii peareHT JJisi OOHapy>KeHHsI KATHOHOB MEPBON aHATUTUIECKOW TPYIIIBL:
HET

CEpHas KUCIIOTa

COJIIHAsL KUCJIOTA

aMMHaK

I'pymnirioBoii peareHT A1t 0OHApY>KEHUSI KATHOHOB TPEThel aHATUTHYECKOW IPyTIITHL:
CepHas KUCJIOTa

COJIIHAs KUCIIOTa

TUAPOKCUJ HATPUS

aMMHaK

Tema 2. quCI’I’lBume]ZbHOCI’nb anatumudyecKux peakuud, UOHHAA cula pacmeopos, aKkmueHoCmb UOHO6 6 pacmeopax
CUJIbHBIX DJIEKMPOIUNOE

J1s KaKkoro 3JeKTPOIUTa HOHHAsS cujla OyaeT MUHUMAJIbHOI:
0,2 M KaipIuit XJIOPHUCTHINA

0,1 M cynbat xenesa (III)

0,2 M GukapOoHat HaTpus

0,1 M HuTpaT Kamus

0,3 M (dochar ammonust

AKTHBHOCTH HOHOB Bojopoaa ¢ pH 11,5 paBHa (Mob/m):
3,16x10(-12)
4,11x10(-13)
3,36x10(-12)
3,29x10(-12)
2,91x10(-12)

AxTuBHOCTH HOHOB Bomopoaa ¢ pOH 10,3 paBHa (Mois/m):
2,0x10(-4)

4,0x10(-3)

4,2x10(-10)

2,0x10(-11)

2,3x10(-14)

Nonnas cuna 0,070 MoJib/n pacTBOpa cysib(dara HATPHUs paBHa:



0,32
0,14
0,28
0,21
0,39

Nonnas cuna 0,2 Monb/n pacTBopa xmopuna xenesa (I11) pasHa:
1,2
0,4
0,8
1,0
2,2

IIpenen obnapyxeHuss noHoB Hatpus B Karuie 0,05 miu pasen 0,125 mxr. IlpenensHoe pasOaBnenue i JaHHON
peakiuu paBHO (MJI/T):

100 000

400 000

200 000

300 000

150 000

Tema 3.Kauecmeenmnvie peakyuu KamuoHos 4-6 aHanumuyeckux epynn no KUCI0MHO-0CHOBHOU K1ACCUDUKAYUU.
Pearentom aiist obnapyxenust nonos Al(I1l) sBisercs:

ITN3apHH

KOHI'0-KpPaCHBIN

METHUJICHOBAsI CUHb

W3 KaTHOHOB BBIOPATH TOT, KOTOPBIH OYyIEeT 0CaKAAThCS H30BITKOM THIPOKCH/IA KaJIHs:
Zn(IT)

Cr(III)

Cddr)

Sr(1I)

Briopats pearent mist pasmenerus Al(III) m Mg(ID):
NH3XH20

HCI

NaOH

PearenT, crmiocoOCTBYOLINI pacTBOPEHHIO OCaIKa XJIOpUaa cepedpa:
cepHasl KHCIIOTa

pacTBop aMMHaKa

KaJIOMeJTb

COJISTHAst KUCITOTa

Ocamnok comepxut AgCl n SrSO4. KakuM peareHToM ux MOKHO Pa3ieiiuTh:
pacTBOp aMMuaKa

pacTBOp aMMOHHS OKcallaTa

pacTBOp TUAPOKCHUIA HATPUS

pacTBOp CEPHOUN KHUCIOTHI

Kaxoii pearent Ha3biBatoT peaktuBoM JI.A. Uyraesa:
JTUTH30H



JIUALETHITITHOKCHM
au3apuH
JTUMETHITITUOKCUM

Tema 4. Kauecmeenuvie peakyuu anuoros [-3 aumanumuueckux 2pynn no KidCCU@UKAYUU, OCHOBAHHOU HA
00pa308aHUL MATOPACMBOPUMBIX COJlell bapusi u cepedpa.

AHWMOH, 00ECITBEUMBAIONINH PacTBOP oA BKATUSI HOIUIC:
HUTpAT-HOH

Cynb(ar-1uoH

THOCYb(AT-HOH

OKCaJIaT-uoH

Ocaiok ¢ pacTBOPOM Oapwsi XJIOpHia B HEUTPaJIbHOW cpeie 00pa3ytoT aHHOHBI
OpOMU/I-MOH, HUTPAT-UOH

CyIb(QHI-NOH, KApOOHAT-HOH

¢dochar-uoH, kapOOHAT-HOH

aneTaT-uoH, HUTPUT-HOH

PacTBOpoM cepeOpa HUTpaTa He OCAXKIAACTCS
OpoMua—1OoH

aneTaT—HoH

XJIOPU—HOH

HOIN/I-OH

AHWOHBI, OKHCIISIONTNE UOTU KAIHSI B CEpHOKUCIION Cpelie
HUTPAT-HOH, CyIb(aT-uoH

Cynb(UA-HOH, ApCEHUT-HOH

HUTPUT—HOH, HUTPAT-HOH

areTaT-uoH, HUTPaT-uOH

AHHMOHBI, 00€CIIBEUNBAIOIIHEC PACTBOP HOMa BKAIHS HOIUIC
CyIb(pUI-NOH, XJIOPUA-UOH

CYIb(QUT—HOH, CYyIb(OUA—HOH

HUTPAT-UOH, HUTPUT-HOH

areTar-uoH, Cynb(puI—1oH

AHHOHBI, 00€CIIBEUMBAIONINE PACTBOP KaJIMs IIEPMaHIaHaTa B CEPHOKHCIION cpeie
Cynb(OUT-HOH, CYyTbhaT-nOH

THOLUOHAT—HOH, XJIOPH/I-HOH

CyIb(QaT—HOH, THOCYIIb(AT—HOH

HHUTpPAT-UOH, HUTPUT-HOH

Pearents! 1yt 0OHapykeHUs CyTbGUT-HOHOB

cepHasl KHCJIOTa, aleTaT CBHHIA

KaJIUsl IepMaHTaHaT B KUCIION cpezie, XJIOPOBOAOPOIHAS KHCIIOTA
OopHas KHCIIOTa, POJIU30HAT Oapus

HUTPONPYCCUA HATPHsL, HUTPAT cepedpa

Pearent aist 06Hapy)KeHUS OKCaIaT-HOHOB
HUTPOTIPYCCUJ] HATPHSI

T EeHIITIaMIH

KaJIusl IIepMaHTaHatT B KACJION cpefie
Mar"e3uajibHas CMeCh



Tema 5. Pacuem mumpa, MOJZ}lpHOZZ KOHYyermpayuu u .MOJl}lpHOZZ KOHYeHmpayuu skeusajienma eewecmed.

Paccuuraiite TuTp (I/cM’) MOJIB/IM® PacTBOpPA YKCYCHOM KHUCIIOTHI:

1,2:10°

0,6:10°

1,2:10°

6,02-10°

ITo xakoii (hopMyIe pacCUUTHIBAIOT TUTP PACTBOPA, IPUTOTOBJIECHHOTO U3 CTAHAAPTHOTO PACTBOPA:
mV

a) L0000 :
T= cV
6) LO00 :
r="

B) s
r) T=mV ]

Kakast macca ruapokcuna Hatpus (T) comepkutcs B 500 oM pacTtBopa ¢ koHueHTpauuei 0,02 MOJIB/ M
0,40
4,00
2,00
0,20

Paccuuraiite Maccy HaBeCKH XJopHaa Hatpust (I), HEOOXOMUMYIO I IIPUTOTOBIEHUS 2 IM° PacTBOPa ¢ THTPOM
0,001 r/cm’:

2,000

0,002

0,0200

0,5000

BeluKMcIMTe MOJSPHYIO KOHIEHTpAMIO MOJb (aM®) pacTBopa KapOOHAara KalbLys, IIPUTOTOBJIEHHOTO
pacTBOpeHHEM HaBeCKH Maccoi 5,2000 T B MepHO# K0s16€e BMeCTUMOCTBIO 500 cm’:

1,0400

0,0208

0,1040

0,2080

Paccuuraiite TuTp (I/cM) pacTBOpa IIaBeJIeBOi KHCIOTHI ¢ MOJSIPHON KOHIEHTpanue sksuBaienta 0,100 Moib/i.

a) 45107
6) 4,5-107°
p) 9,0:107
ry 9.0-107°

PaccunTaiiTe MONSpHYIO KOHIIEHTPAIMIO PacTBOpa cepedpa HUTpATa U ero TUTPUMETPHUIECKUAN (akTop mepecdyera
nokanus xjaopuny, ecnu B 400,0 ma pactBopa coaepxkutcs 3,2560 r comu.

0,078

0,053

0,048

0,082

Paccunrtaiite TUTpUMETPHUYCCKMI (AaKTOp MepecueTa cepedpa HHUTpaTa TOKAIHS XJIOPHAY, €CIM MOJSIpHas
KoHIeHTparus paBHa 0,048 MoJb/I1.



0,004823
0,005376
0,003567
0,002864

B 200,0 mx pactBOpa coaepkarcs 2 T Kaaus XJI0puaa. BeraucanTe MOJISPHYIO KOHIIEHTPAIUIO STOTO PacTBOpA.
0,123

0,112

0,134

0,0098

Tema 6. Kuciomno-ocHosnoe u ocaoumenvbHoe mumpoeaHue.

KakoBa okpacka nHANKAaTOpa B TOUYKE 3KBUBaIeHTHOCTH cucTteMbl HCl+NaOH?
CHUHSA

¢uoneroBas

MaJMHOBAas

OecuBeTHas

Paccunrare OH™ morpeuocts nipu tutpoBanuu 0,1 mons/nm’ pacteopa KOH pactBopom HCI ¢ unaukatopom
¢denondranennom (pT=9,0).

0,1

0,3

0,2

0,5

[Ipy TUTpOBaHMM pacTBOpPAa aMMHUAKa XJIOPOBOJOPOIHONM KHCIOTOM, TUTp KoToporo pasen 0,004572 r/em’.
Berancnure xornentpanuto HCI.

0,1570

0,2312

0,1253

0,1780

Ha turpoBanne 10,50 cm® pactBopa ammmuaka satpaueno 12,85 c¢M’HCl kowuenrtpanmenn 0,1256 mons/nm’.
BrluncnuTh KOHIEHTpALMIO pacTBOpa aMMHUaKa.

0,1870

0,2019

0,1533

0,2160

Yemy paBeH TuTpuMeTpudeckuii pakrop nepecuera tutpaHtaAgNOsmoHaTpus xyopuny ¢ koHuentpauuei 0,1000
MOJIB/11?

8,747-10°°

3,542:10°°

5,844-10°°

6,232:10°°

Ha tutpoBanue pactsopa Gensoitnoit kucnorsi COHSCOOH 3arpaueno 15,00 cm® 0,02000 mons/am® pactBopa
NaOH. Beraucnure Maccy KUCIOTHI (T) B pacTBOpeE.

36,60

0,0366

18,30

0,0183



Kakoif 3 mepedyncieHHbIX HIKE THTPAHTOB MOXKHO HCIIOJIB30BAThH JIJISI PSIMOTO OCAIUTEIHLHOTO THUTPOBAHHS ~
0,05 MoJb/71 pacTBOpa Kajus THOIIMAHATA?

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

0,05 moms/1 pacTBOp Kanus rekcarmaHodeppara(ll);

0,05 Mob/1 pacTBOp HATPUS XJIOPUA;

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

Kakoii n3 nepeuncieHHbIX HUXKE TUTPAHTOB MOKHO HMCIIOJIb30BaTh JUIS ONpENeNIeHUs Kanus OpoMuaa mo MeToxy
®omnbrapaa?

0,05 monb/n pacTBOp cepebpa HUTpaTa;

0,05 MomB/1 pacTBOp aMMOHUS THOIIMAHATA;

0,05 mou/n pacTBOp cepedpa HuTpata; 0,05 MOJIB/J1 paCTBOP aMMOHHMSI THOLIMAHATA;

0,05 monb/n pactBop DATA; 0,05 Mons/n pacTBOp Maruus cyibdara.

Kakoe u3 mepeyrciIeHHBIX HIDKE BEIIECTB MOXKHO HCIIONIB30BaTh Ajsi ctanfaptuzauuu 0,05 mMonb/n1 pacTBOpa
aMMOHH THOIMaHaTa?

0,05 Momb/1 pacTBOp HATPHUS XIOPUAA;

0,05 mMomw/1 pacTBOp cepedpa HUTpATa;

[UHK;

KaJlbLus KapOoHaT.

Kakas PpCaKiusa HaXOAUTCA HA OCHOBE METOAOB HpOTOHI/ITOMeTpI/H/I?
217 — 2 € d Iz

H"+OH — H,O

Ag"+ ClI'— AgCl

Cu* + 4NH; — [CUCNH3)]42_

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

10,92

1,30

12,70

[To xakoMy ypaBHEHHWIO BBIYMCIAIOT pH B TOYKE HSKBMBAJIEHTHOCTH IMpPH THUTPOBAHMWHU IIABEJIEBON KHCIOTHI
H,C,OH(HAn) pactBopom NaOH?
pH = pKuan — 1gCran

pH _ ]JK o ]gcli.\n
HAn C\m—

- [
pH = 5 PRy — 4 ]gcj-i'-.n‘

“

SO
pH = ,.f+2p|\ﬁ-1"-_|1+ 5 ]gc-"'"_

“

Kakoii dakTop BiuseT Ha BeTMUNHY CKayKa KPHBOW THTPOBaHMS?
pT unnukartopa

MHTEpBaJ [Iepexo/1a UHIUKaTopa

KOHLIEHTpALXs aHAJIU3UPYEMOT'0 pacTBoOpa

00BeM TUTpaHTA

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



2,00
2,58
11,42

Paccuuraiite pH 0,02 mons/am® pacteopa Gensoitnoi kucnorst KCsHsCOOH=6,30-10""
1,70

11,05

12,30

2,45

0,1 monw/m pactBop Hatpus Opomuma TUTPYrOT 0,1 MOIB/T pacTBOpoM cepedpa HUTpaTa C HHIUKATOPOM
¢dnyopecrienHoM. Ykaxute 3HadeHue pH cpesl npu TUTPOBAHUU:

4-5;

5-10;

6-10;

7-10;

8-10.

0,05 momw/n pactBop Kamusi rekcarmanodeppara (II) tutpytor 0,05 mMonp/m pacTBOpoM Kanmusl IepMaHraHata C
MHIUKAaTOPOM METHJIOBBIM (PHOJIETOBBIM. YKa)KUTE OKPACKy pacTBOpa B HAYaJIbHBIM MOMEHT THTPOBAHHS:
OeclBeTHAS;

3eJIeHas;

¢dbuoneroBas;

JKenTas;

KpacHO-KOpUYHEBAs;

0,05 monp/n pactBop kanus rexcarpanodeppara(ll) turpyror 0,05 Moab/l pacTBOPOM Kajiusl MEpMaHraHarta C
UHIUKATOPOM METHIOBBIM (DHONETOBBIM. YKOKUTE OKPACKY pACTBOPA B KOHEUHOW TOUKE TUTPOBAHMS:

OeclBeTHA,

JKeITast;

3eJIeHast;

¢duroneroBas;

KpacHO-KOpHUYHEBAS.

AnukBotHyto pomo 0,05 wmonw/m pacTBopa umHKa xiopuaa TuTpyoT 0,05 Moabp/nm pacTBOpoM Kauus
rekcanmanodeppara(ll) ¢ wHIUKaTOpOM AWQEHIIAMHHOM. YKaKHTe B KaKOW cpele CcleAyeT IPOBOJUTH
TUTPOBaHHE?:

B CEPHOKUCIION;

B COJISIHOKHCIION;

B YKCYCHOKHCIJIOH;

B @30THOKHUCJIOH;

B aMMHAYHOM;

AmuksotHyto gomto 0,05 wmoaw/n pactBopa IMHKa xjopuaa TutpyoT 0,05 Mone/m  pacTBOpOM  Kaius
rexcarmanodeppara(ll) ¢ uaaukaropom AuQEHUIAMHHOM. YKaXKHTE OKPACKy pacTBOpa B HAYaIbHBIA MOMEHT
TUTPOBAHWSL:

OecuBeTHas;

JKenTas;

OpaHXeBas

cayiaToBas;

¢uonerosas;



AnukBoTtHyto pomo 0,05 wmonw/m pactBopa umHKa xiopuaa Turpyor 0,05 Moabp/nm pacTBOpoM  Kauus
rexkcananodeppara(ll) ¢ waaEKaTopoM mUdEHUIAMIHOM. YKAKUTE OKpPAacKy pacTBOpa B KOHEYHOH TOYKE
TUTPOBAHMSL:

OeclBeTHA,

JKenTast;

OpaH)XeBas;

cajiaToBas;

¢duroeroBasi.

Ha turposanue 10,00 cm® 0,05000 mons/am® pacteopa MgS04 3arpaueno 12,50 cm® pactBopa xomuiekcona 11
(M=402 r). KakoBa MoJIipHas KOHLIEHTPAIXs TUTpaHTa (Mob/am>)?

0,030

0,025

0,040

0,220

BBIYUCIUTE MOJISIPHYIO KOHIIEHTPAIUIO (MOJIB/M’) pacTBopa, B 200 cM® KOTOpOro coaepkutces 3,32 T 6e3B0AHOTO
koMmrmiekcoHa 111 (M=366T).

0,0392

0,0531

0,0439

0,0492

Kaxkoii 06beM (cm?) 0,02 moss/mm’ pactBopa komiuiekcona [T (M=402 r) pacxoayercs ua tutposanue 20 cm® 0,01
MoJis/ M’ pactBopa CaCl,?

15,00

17,00

5,00

10,0

Beruncnute maccy HaBecku (T) 6e3BogHoro komiuiekcona III (M=366 r), neoOxoaumyto ajst npurotoBieHust 500
cm’ 0,02 mMons/aM’ pacTBOpa.

4,02

3,85

2,80

3,66

Bpluuciauth KOHIIEHTpALUIO PacTBOpa (Mons/mm?), B 500 cm’ KOTOpOro conepxkutrcs 3,32 r 0e3BOJHOTO
koMmImiekcoHa 111 (M=366r).

0,02018
0,01205
0,04224
0,0181
Iloka3aTesin M1 KpUTEPUH OLIEHMBAHHUA KOMIICTEHINH HA PA3JIMYHBIX ITaNax Ux
(opMupoBaHus, ONMCaAHHE HIKAJ OLCHUBAHUSA
YpoBenb cpopMUPOBAHHOCTH KOMIIETEHM A
«MuHMMAIBHBIA «MuHUMAJIBHBII «Cpennmuii ypoBeHb» «BbICOKHIT yPOBEHD)
YPOBeHb YPOBEHb» (71-85 6a10B) (86-100 6ans10B)

He JIOCTHUTHYT»
(MeHee 55 0a/10B)

(56-70 6a1510B)




Komnemenuyuu ne

CQ&OQMMQOGCIHM.

Komnemenyuu
chopmuposaribi.

Komnemenuuu
cdhopmuposanbl.

Komnemenuuu
cdhopmuposanbl.

3HaHus  OTCYTCTBYIOT, | CHOopMUPOBAHEI 3HaHus oOmmpHseIe, | 3HAHUA TBEpAbIE,
YMEHHUSI W HaBBIKM He | 0a30BbIe CTPYKTYpPBI | CHCTEMHBIE. apryMeHTHpPOBaHHEIE,
c(hOpMUPOBaHBL. 3HAHUH. YMmenus HOCAT | BCECTOPOHHHUE.
YMeHus: pparMeHTapHbl | PernpoAyKTHBHBIH YMeHus YCIIEIIHO
u HOCAT | XapakTep, MIPUMEHSIOTCS K
PENPOTYKTUBHBIN TIPAMEHSIOTCS K | pEeIIeHUI0 KaK THIOBBIX,
xXapakTep. pelIeHuto TUTIOBBIX | TAK W HECTaHJapPTHHIX
HeMoHcTpupyercs 3aJaHuil. TBOPYECKUX 3aJaHUM.
HU3KUH ypoBeHb | JleMoHcTpupyercs HemoHcTpupyercs
CaMOCTOATEIHHOCTH JIOCTATOYHBIN  YPOBEHB | BBICOKHI YpOBEHB
MIPAKTHYECKOTO HABBIKA. | CAMOCTOATEIHHOCTH CaMOCTOSATETHHOCTH,
YCTOHYHUBOTO BBICOKasl aJalTHBHOCTh
MPAaKTUYECKOI0 HABBIKA. | MPAKTUYECKOTO HaBBIKA
Onucanue KpUTepUEB OlleHUBAHUS
OO0yuatromuiics OO0yuaromuiics OO0yuaromuiics OOyJaromuiics
JIEMOHCTPHUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPHUPYET:
- CYILLIECTBEHHBIE | - 3HAHUA | - 3HAHUE U NOHHMAaHHE | - riy0okue,
npobenbl B 3HAHHAX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
y4eOHOro MaTepHana; MaTepuana; KOHTPOJIUPYEMOTO apryMeHTHUPOBaHHbBIE
- JIOTTYCKAIOTCS | - HETIOJIHBIE OTBETHI Ha | 00beMa MPOrPaMMHOTO | 3HAHUS  MPOTPAMMHOTO
MPUHINTTHATEHBIC OCHOBHBIE BOTIPOCHI, | MaTepHana, MaTepuana;
omMnOKK MpU OTBETE Ha | OIIMOKM B OTBETE, | -  TBEpAble  3HAHWA | - TIONHOE MOHUMAaHHE
OCHOBHBIE BOMPOCHI, | HEJOCTATOYHOE TEOPETUYECKOTO CYILITHOCTH u
OTCYTCTBYeT 3HaHWE W | IOHUMaHHWE CYIIHOCTH | MaTepuaia. B3aMMOCBSI3U
MOHNMAaHUE OCHOBHBIX | M3JIaraeéMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpuBaeMbIX
MOHATUHN M KaT€rOpuil; | -  HEyBEpeHHbIE M | YCTAHABIMBATh U | IPOIIECCOB U SIBJIECHUH,
-HETIOHNMAaHHE HETOYHBIC OTBETHl HA | OOBSACHATH CBSI3b | TOUHOE 3HaHUE
CYIITHOCTH JIOTIOJTHUTENbHBIC MPaKTUKH W TEOPWUH, | OCHOBHBIX TOHATHUH B
JIOTIOJTHUTENBHBIX BOIIPOCHI; BBISIBJISITD pamMkax  00CyXIaeMbIX
BOIIPOCOB B  PaMKax | - HEJOCTAaTOYHOE | MPOTUBOPEUHS, 3aJaHul;
3a/1aHul; BIIQJICHUE JIUTEPATypOid, | IpOOIEeMBI u|- CIOCOOHOCTH
- OTCYTCTBHE YMEHHMs | pEKOMEHIOBaHHOM TEHJCHIIUN Pa3BUTHS; yCTaHaBIUBATh u
BBITIOJIHATD IIporpaMMon - MIPaBUIIbHbBIE U | OOBSCHSTH CBA3b
MPAaKTHYECKUE 3aJaHUsA, | AUCIUTUIAHEL, KOHKPETHEIE, 0e3 | IpaKkTUKA U TEOPHU;
MpeyCMOTPEHHBIE - ymeHmue 0Oe3 rpyObIX | TpyOBIX omuooK, | - JIOTHYECKA
porpammon omnboK pemaTh | OTBETHI Ha | MOCJIeIOBATENbHEIE,
JUCLUTUTUHEI; MIpaKTUYECKUE 3aJaHHUs, | IOCTaBIECHHBIE coJiepKaTebHbIE,
- OTCYTCTBHE | KOTOpBIE CIIeZyeT | BOMPOCHI; KOHKPETHBIE u
TOTOBHOCTH BBITIOJTHHTb. - yMEHHE  pemaTh | HCYEPITBIBAIOIINE OTBETHI
(cmocobHOCTH) K MPaKTHYECKUE 3a/IaHUs, | HA BCE 3aJ]aHMs, a TaKXKe
JUCKYCCUM W HU3KYIO KOTOpBIE clIeyeT | AONOJHUTEIbHBIE
CTETIeHb KOHTaKTHOCTH. BBITIOJHHTB; BOTIPOCHI 3K3aMEHATOPa;
- BIaJICHWE OCHOBHOM | - yMeHHe pemarh
JTUTEPaTypoi, MPaKTHYECKUE 3a/1aHus;
PEKOMEHIOBaHHOM - cBOOOTHOE
MpOrpaMMon HCIIOJIb30BaHUE B
JUCUUTLTNHEI, OTBETax Ha BOMIPOCHI
- HaNMU4re COOCTBEHHOH | MaTepHasoB
000CHOBaHHOM PEKOMEH0BaHHOM
TTO3ULUU M0 | OCHOBHOM u
00CyK1aeMbIM JIOTIOJIHUTENIBHON




BOIIPOCAM. JTUTEPATYPBHIL.

Bo3MokHBI
HE3HAYUTEIbLHEIE
OTOBOPKH u
HETOYHOCTH B

PACKpPBITUN OTACIBHBIX
MIOJIOXKEHUM  BOIIPOCOB,

MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETAax.
Onenka Onenka Onenka Onenka
«HEYAOBJIETBOPUTEIb | «YIOBJIETBOPUTEIBLHO | «XOPOIIO» / «3aYTEHO» | «OTJIHYHO» / «3aUTEHO»

HO» /He 3a4TEeHO » | «3aYTEHO»

9. Y4eOHO-MeTOAUYEeCKOE U MHPOPMAIIHOHHOE O00ecTieyeHne M CUMILTUHBI (MOTYJIs1)
a) OCHOBHAf JIUTEpPATypa:
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XapuronoB, 0. fI. Anamutnueckas xumusa. AHanutuka 1. OOmme TeopeTHyeckue
ocHOBEI. KauectBeHHsbIi ananus / Xaputonos 0. f. - Mocksa : [DOTAP-Menua, 2014. -
688 c. - ISBN 978-5-9704-2934-1. - Tekct: snexkrponHsiii / OBC "KoHcynbranT
crynenTa": [caiir]. - URL : https://www.studentlibrary.ru/book/ISBN9785970429341.html

. XapurtoHos, O. . Ananutnueckas xumus. AHamuthka 2. KoaudecTBEeHHBIM aHaIM3.

Om3uKo-XxuMu4eckne (MHCTpyMEeHTanbHble) MeTonsl aHanm3a / 0. S1. XaputoHOB -
MockBa : I'D0TAP-Menua, 2014. - 656 c. - ISBN 978-5-9704-2941-9. - Tekcrt :
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https://www.studentlibrary.ru/book/ISBN9785970429419.html
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: TDOTAP-Menua, 2015. - 240 c. - ISBN 978-5-9704-3272-3. - Tekct: 3MeKTPOHHBIN //
9bC "KoHcynbTaHT CTyJeHTa": [calT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970432723.html

Xapuronos, 0. SI. Ananutudeckas xumus : yuebHuk / }O. 5. XaputoHoB - Mocksa :
I'S0TAP-Menua, 2018. - 320 c. - ISBN 978-5-9704-4400-9. - TekcT: 31MeKTPOHHBINA //
9bC "KoHcynpTaHT CTyleHTa": [calT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970444009.html

MomnorapoBa, O. B. Ananutuueckass xuMus. 3ajaud U Bompockl: yueO. mocodue / O. B.
Momnoraposa, C. B. Myrunosa, []. I'. ®unatosa ; nox pea. T. H. lllexoBioBoii. - Mocksa :
I'S0TAP-Menua, 2016. - 112 c. - ISBN 978-5-9704-3572-4. - TekcT : 3MEeKTPOHHBIH //
9BC "KoncynpTant cTyneHTa': [caiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970435724.html

Amnapues, A. M. AHanuTudeckas xumus : yue0. mocodue / AnapueB A. U. , AnekcanapoBa
T. II. , KazakoBa A. A. , Kapynuna O. B. - HoBocubupck : M3n-so HI'TY, 2015. - 92 c. -
ISBN 978-5-7782-2710-1. - Tekct: snektponnsii // ObC "KoncympTant crymeHTa'":
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785778227101.html

Bnacosa, E. I'. AHanutrdeckas Xxumus : xumMudeckne meronsl aganmsa / E. I'. Biacosa, A.

@. Kyxos, . ®. Konocona, K. A. Komaposa, B. B. Ky3ueuos, JI. b. Ky3nenona, E. A.
Kyuxkapes, JI. H. Mensenesa, C. JI. Poratunckas, H. JI. Pymsanesa, O. JI. CamopykoBa,
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https://www.studentlibrary.ru/book/ISBN9785970429341.html

10.

11.

12.

13.

14.

15.

16.

17.

JI. b. Oranecsn, M. b. Orapea, O. M. Ilerpyxun, A. P. TumepbaeB - Mocksa :
Jlaboparopus 3uanmii, 2017. - 467 c. (YueOHuk s Bbicuied mkonsl) - ISBN 978-5-
00101-554-3. - Tekct: snextponusiit // OBC "KoncyneranT crygenrta": [caift]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015543.html

JBopkuH, B. . Metpomnorust u obecrieueHne kadecTBa XMMHUECKOTO aHanu3a / [IBopkuH

B. U. U3nanue BTOpOE, MCHpaBieHHOE U JomonHeHHoe - Mocksa: Texnocdepa, 2019. -
318 c. - ISBN 978-5-94836-564-0. - Tekct : snexkrponnsiii // DBC "KoHcynbranT
crynenta": [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785948365640.html
- Pexxum gocTyna : 1o moJmucke.

0) A0MOJTHUTEIbHAS JIUTEepPaTypa:
AnekcannpoBa, D. A. AHanuTHueckas XuMus. TeopeTHUYeCKHUe OCHOBBI M JIAOOPATOPHBIN
npakTukyM : B 2 xH. K. 1. Xumudeckne METO/IbI aHaM3a : MPaKTUKyM/ AJiekcaHaposa 3.
A., l'aiinykoBa H. I'. - Mocksa : KonocC, 2013. - 549 c. (YueOHuku u y4e0. mocoOus s
CTYACHTOB BbICHI. yue0. 3aBeneHuit) - ISBN 978-5-9532-0741-6. - TekcT: 31MeKTpOHHBIH //
9bC "KoncynbTaHT CTyneHTa': [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785953207416.html
Tpudonosa, A. H. AHanmuTndeckas Xumus. JJabopaTopHbIii IPakTUKYyM : y4eb. mocodue /
A. H. Tpudonosa, U. B. MenscuroBa - Musnck : Beim. mk. , 2013. - 160 c. - ISBN 978-
985-06-2246-4. - Texct : anexkrponnslit // OBC "KoncynbranT ctynenta” : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9789850622464.html
Mosuan, H. WM. Ananutnueckas xumus : (U3MKO-XUMHUYECKHE U (DU3HUECKHE METOIbI
aHanmu3a : yuebnoe nmocodue / H. . MoBuan. - Kazanp : U3garenscteo KHUTY, 2013. -
236 c. - ISBN 978-5-7882-1454-2. - Texkct: anextponnbii // OBC "KoncymbTaHT
crynenta": [caitT]. - URL : https://www.studentlibrary.ru/book/ISBN9785788214542.html
AnexcannipoBa O. A. AHanutuueckas XxuMus B 2 kHurax. Kaura 1. XumMudeckre MeTo bl
aHanmM3a: y4eOHUK U TPaKTHUKYM Juis By30B / O. A. Anekcanaposa, H. I'. NaiiqykoBa. — 3-
e m31., ucnp. u gon. — Mocksa : U3marensctBo FOpaiit, 2020. — 537 c¢. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-09354-4. — Texkcrt: snextponnsiii // ObC HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/450432
AnekcannpoBa 3. A. AHanmutudeckas Xxumus B 2 kHurax. Kuaura 2. ®u3nko-XxuMHU4ecKue
METOJIbl aHaIW3a: Y4eOHUK M TMpakTUKyM s By30B / O. A. AnekcanapoBa, H. T.
["alinykoBa. — 3-e u3a., ucnp. u gon. — Mocksa : U3narensctso FOpaiit, 2020. — 344 c.
— (Bricmiee o6pazoBanue). — ISBN 978-5-534-09460-2. — Texkcr : anekTponHsiit // DbC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/450453
Maiiep B.P. Ilpaktuueckas BbICOKOA(h(dEKTUBHAS KUAKOCTHas Xpomatorpadus / B.P.
Maiiep ; mox o6m. pex. M.b. Bapy ; nep. ¢ aurn. M.A. Ileryxosa, O.A. [leryxoBoii, C.b.
I'omboeBoit u np. — 5-¢ uzn. — Mocksa: Texnochepa, 2017. — 408 c. : wn.,TadmI., cxem. —
(Mup xumun). — Pexxum gocrtyna: no noanucke. — URL: https://biblioclub.ru/index.php?
page=book&id=496529
Huxutnaa H. I Ananutnueckas XUMHui ¥ (DU3HKO-XUMHUYECKHUE METOJbl aHAIM3a :
y4eOHMK U TTpakTukyM s By30B / H. I'. Hukutuna, A. I'. bopucos, T. M. XaxanuHa ; moj
penakuuein H. I'. Hukutunoi. — 4-e usn., nepepad. u gon. — Mocksa : M3aarenscTBo
Opaiit, 2020. — 394 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-00427-4. —
Texct: anexkrponnsiii / DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/449690
CmarynoBa A. H. CraTtucTuyeckue METOJIbl B aHATMTHUECKON XUMHH : ydeOHoe mocobue

s By30B / A. H. CmarynoBa, O. M. KapriykoBa. — 2-e u3j., iepepad. u gomn. — Mocksa:
NznarensctBo Opaiit, 2020. — 364 c. — (Boicee obpazosanue). — ISBN 978-5-534-



https://www.studentlibrary.ru/book/ISBN9785948365640.html
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
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

18.

19.

20.

21.

13147-5. —  Tekct: oanextponnsidi // DObC  HOpaiitr [caiit]. —  URL:
https://urait.ru/bcode/449294

[TonoRa, JI. ®. MHCTpyMeHTaIbHBIC MeTOAbI aHanu3a / 1. @. [lomoBa - Apxanrensck : U]
CADY, 2014. - 263 c. - ISBN 978-5-261-01007-4. - Tekct : snexrponHbii // DBC
"KoHcynbTaHT cTyneHTa'": - URL:
https://www.studentlibrary.ru/book/ISBN9785261010074.html

Mosuan, H. WM. Pacyerpl B KOJWYECTBEHHOM XHMHYECKOM aHajgu3e : Y4eOHO-

mertoauyeckoe nocodue / H. Y. Mosuan, E. FO. CutHuxoBa - Kazanp : V3narenscTBo
KHUTY, 2018. - 224 c. - ISBN 978-5-7882-2329-2. - Tekct: anexrpoHHsiii / DbC
"KoHcynpTaHT cTyJeHTa': - URL
https://www.studentlibrary.ru/book/ISBN9785788223292.html

Kpumradgosuu, B.M. PDusznko-xumMuueckue METOABI HccCieoBaHus: yueOHuk / B.J.
Kpumradosuy, JI.B. Kpumradposuyu, H.B. EpemeeBa. — 2-e uza. — Mocksa : [lamkos u K°,
2018. — 208 «c.. wmL — Pexum poctyma: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573128

BacrokoBa, A. T. AHanutndeckass XuMus : y4eOHHK Uit OakanaBpoB / BacrokoBa A. T. -
MockBa : [amkoB u K, 2019. - 156 c. - ISBN 978-5-394-02837-3. - Tekct :
anektponubii  //  OBC  "Koncymprant  crymenta':  [caiit]. -  URL
https://www.studentlibrary.ru/book/ISBN9785394028373.html - Pexxum pmoctyma : mo
MOJIITUCKE.

B) MporpaMMHoe odecrniedeHue u UHTepHET-pecypchl
ObecrnieyeH AOCTYNl K COBPEMEHHBIM MPOQecCHOHAIBHBIM 0a3aM AaHHBIX, WH()OPMALUOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cuctemam (bubmuorexa COI'Y):

1. DnekTponHas 6ubmmoreka nuccepranuu U aBropedeparo PI'b (OB/] PI'b) (https://dvs.rsl.ru).

2. OBC «YHuBepcutetckas oudnmuoteka online» (https:/biblioclub.ru).

3. ObC «Hayunas snextponnas 6ubimoreka eLibrary.ru» (http://elibrary.ru.)

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

5. OBC «KoHncynbraHT crygentay. http://www.studentlibrary.ru

6. OBC «IOpaiit» - oOpa3zoBaTenbHas CpeAa, BKIIOYAIONMIAS BUPTYalbHBIA YHMTAIBHBIA 3all
YU4EeOHUKOB M Y4YeOHBIX TOCOOMII OT aBTOPOB M3 BEAYIIMX BY30B Poccum 1O BCeM HaINpaBICHHSM U
cnenuanbHOCTIM (Www.biblio-online.ru)

7. NadopmanmonHo-nipaBoBoit moptan «["apant» (http:/www.garant.ru/ ).

8. CripaBouHas npaBoBasi cucteMa Koncynberant [Inroc (http:/www.consultant.ru/ ).

Cocrtas JMIIEH3HOHHOTO ¥ CBOOOHO PACIPOCTPAHAEMOI0 NPOrPAMMHOI0
o0ecrnieyeHusi, B TOM YHCJIe 0T€4eCTBEHHOI0 IPOM3BO/JCTBA

Ne i/ HaumenoBanue Ne norosopa (Jiunen3us)
Windows 7 Professional Ne 4100072800  Microsoft Products (MPSA) or
L. 04.2016 .
) Office Standard 2016 Ne 4100072800  Microsoft Products (MPSA) or
) 04.2016 1.
3. AHTHUBUPYCHOE Nol17E0-180222-130819-587-185 ot 26.02. 2018 no
nporpammuoe obecrnieuenue | 14.03.2019 r, npoasiena qo 2021 r.



https://www.studentlibrary.ru/book/ISBN9785394028373.html
http://www.consultant.ru/
http://www.garant.ru/
http://www.biblio-online.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

KasperksyTotalSecurity

[Iporpamma s 9BM «bank | Pazpabotka cory CBuzeTenbpeTBO 0
BOMPOCOB  JUII  KOHTPOJIS | TOCYJapCTBEHHON PETUCTPALMH  MPOTPaMMBbl  JUIS
3HAHUI OBM Ne2015611829 ot 06.02.2015 r. (6eccpouHo)

CiscoWebex- Cucrema | OOO Aiicreknoroop Ne J[83-2020 ot 10.08.2020-

MIPOBE/ICHUS] BEOUHAPOB.

10.08.2021 r.

CucremMa IOMCKAa TEKCTOBBIX
3aMCTBOBAaHUN
«AxaTuiuiaruar.BY3»

Ne795 ot 26.12.2020 (netictButenen 1o 30.12.2021r)
¢ 3A0 «Antu-Ilnaruat»

[IporpamMmmHoe obecrieueHue
TSt pelaKTUPOBAHMUS

CBobOoiHOE MTporpaMMHOe obecrieueHne (0ecCpovHo)

xumuueckux  popmyn  Isis
Draw

Cucrema tectupoBanus | Ne468 ot 03.12.2013 UII Cyuwrarynun P.T.
Sunrav WEB Class (GeccpouHo)
DNeKTpoHHAas o6ubnuoreka | https:/dvs.rsl.ru
muccepraun U aBTopedeparoB | TpeOyercss peructpauus B OHOIHOTEKe
PI'B(OBJ PI'B) cory

OBC"YHuBepcuTeTcKas OuOIMOTEKA
ONLINE"

https://biblioclub.ru
Tpebyercss peructpanus B OubIHOTEKE
cory

ObC «Hayynas  »nekTpoHHas
oubnuoteka eLibrary.ru»

http://elibrary.ru.
TpeOyercss perucrpamus B
cory

oubIHnoTEKE

YuuBepcanbHass 0a3 naHHBIX FEast
View

https://dlib.eastview.com

Jlorun: Khetagurov; ITapomns: Khetagurov

OBC  «Koncymprant  cryaenta» | http:/www.studentlibrary.ru
CryneHueckas anektpoHHast | TpeOyercss peructpanusi B OHOIHMOTEKe
oubnmorexka mo wmemuuuHcKoMy u | COI'Y

(dhapmareBTHUYeCKOMy 00pa30BaHHUIO,

a TaK)Ke M0 €CTECTBCHHBIM M TOYHBIM

HAyKaM B IICJIOM.

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

cpema, BKIIOYAKONIas BHUPTyalbHBIN | TpeOyercs perucrpauus B OHOIMOTEKe
yuTaldbHbI  3am  yueOnuko u | COI'Y

y4eOHBIX TOCOOMI OT aBTOPOB W3
BelylIUx BYy30B Poccum mo Bcem
HATPABIICHUSM U CIICIIUATBLHOCTSIM



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

I') MeTOAUYECKHE YKa3aHusl, pa3padoTaHHble cocTaBuTeassmu Padouyeii mporpamMmabl:
1. Heénosa O.B., Ky6anosa JI.M. Xumus KOOpAMHAIIMOHHBIX COCAMHEHHUN. [DIEKTPOHHBIH
pecypc]: yuebHoe mocobme/ CapatoB: A Ilm Op Memma, 2017.— 75 c.— Pexum
noctyna: http://www.iprbookshop.ru/73347.html . — 3BC «IPRbooks».

10. MaTepuanbHO-TeXHUYeCKOe o0ecnedeHne JUCHUNIMHBI (MOIYJIS)

YueOHble ayANTOPHHU A/ MPOBEEHNs] 3aHATHI JEKIHOHHOI0 THIIa, CEMHUHAPCKOIro THIIA,
TPYNNOBBIX W HWHAWBUAYAJIBHBIX KOHCYJIbTAMH, TeKYylIero KOHTPOJSA M MPOMEKYTOUHOI
aTTecTallMH, a TAKKe CAMOCTOSITeIbHOH PaldoThl 00y4arOUIMXCs: IPENOJaBaTeNIbCKUM CTOMN, CTYI,
CTOJIBI M CTYJIbSI s 0OydJatonuxcs, kadeapa, KiraccHas T0cKa, MHTEPaKTHBHOE 000pyAoBaHHNe (HOYTOYK,
NPOEKTOP, MHTEpaKTHBHas Jocka). [Iporpammuoe obecneuenue: MicrosoftWindows 7 Professional;
MicrosoftOfficeStandard 2016; 7-zip; WinRAR; AdobeAcrobatReader; STDUViewer; MozillaFirefox;
GoogleChrome; KasperskySecurityCloud); Cuctema tectupoBanust SunravWEBClass (beccpounoe I10);
[TporpamMmmHoe obecrniedeHne Ui penakTupoBanus xumudeckux ¢opmyi IsisDraw (Beccpounoe T10);
Koncynbrant mioc; Cucrema norcka TeKCTOBBIX 3aUMCTBOBaHMM «AHTUIUIarnat.BY3»; [Iporpamma s
OBM «bank BorpocoB it KOHTpouist 3HaHuiY; ["apanT; CiscoWebex; memMoHCTpalioHHBIE U Y4eOHO —
HarJs1IHble TOCOOUSI(BUICOTIPE3EHTALIMS).

JlaGopaTopusi aHaJIMTHYeCKOl XWMHHM, XMMHYECKOH TeXHOJOrMM U (PHU3UKO-XHMMHYECKHX
MeTO/I0B AaHAJIM3a /UIsl TNpPOBeJdeHUsl 3aHATHH, CEMHMHAPCKOro THMNA, JA0OPAaTOPHBIX 3aHATHIA,
KYpPCOBOI0 NMPOEKTHPOBAaHUS (BbIMOJHEHHS] KYPCOBBIX padoT), rPyNNoBbIX M HHIAHBHIYAJIbHBIX
KOHCYJIbTALHI, a TAK/KEe CAMOCTOSITEIbHOM PadoThl 00y4alOIMXCA: TPEnoaBaTeIbCKUi CTOM, CTYI,
CTOJIBI U CTYJbsI 7151 00y4aroUuxcs, 1a00paTOpHbIE CTOJIBI, KJIACCHAsI TOCKa.

ObopynoBanue: MynbTuMenUiiHbINH npoekTop ¢ 3kpaHoM OPTOMA projector DX 327 u Okpan
ViewStar 75"- 1 mr. Komnsrorep PDC-E2160/1024MB/80GB HDD + Monutop Benq TFT 17" FP 71G
— 1 mr.

IIporpammuoe odecneuenune: MicrosoftWindows 7 Professional; MicrosoftOfficeStandard 2016; 7-
zip; WinRAR; AdobeAcrobatReader; STDUViewer; Mozilla Firefox; Google Chrome; Kaspersky
Security Cloud); Cucrema TtectupoBanus SunravWEBClass(beccpounoe I10); IIporpammuoe
oOecrieyeHue s pelnaktupoBaHus xumudeckux (opmyn IsisDraw(becrmatnoe [10); KoncymnbranT
TUTIOC; IEMOHCTPALIMOHHBIE U y4eOHO-HArJIsIIHBIe TIOCOOUS (BUICONPE3CHTAIIHS)

JlaGopaTopHoe oOopynoBanme: BoiTspkHol mikagd- 1 mr. AxBaauctuiuiarop «A2-25»- 1 mT.
Becor anamutrueckne «SHINKO HT 84CE» - 2 mr. Hedenomerp «HOM»-1 m. Ileus mydenbhas
«IIM-8» - 1 mt. biok aBTomMarnyeckoro Turposanusa «bAT»-1 mr. Konnykromerp «Okenept -002-6H» -
lwr. pH-merp-mumuBonbT™MeTp «pH-150MM»-2  wt. JlaGoparopueiii monomep «M-510»-1 .
Peppakromerp «UP®-454» - 1lmr. Memanka warautHas «I19-6110» ¢ mnomorpeBoM-2 miIT.
Crnexrpodporomerp «I19-5400YDx»-1 mr. Dotomerp Potosnekrpuueckmii «KOK-2»-1 mt. Dotomerp
doroanekrpuuecknit «KDOK-3»- 1 mT. MukpockonOuHokymsapHbeid  "Mukmen-1"- 1 mr. Becsl
nabopatopubie mekTpoHHble «EK-300» - 1 mT. Anammsarop «®@moopat 02-2M» - 1 mr  Lentpudyra
«OIIH -3» — 1 mr. bans BogsHas- 1 mr. Becsl naboparopusie npenunonnsie «ET-300» -1 mt. [xad
cymmbHBIH «SNOL» -1 mr. MukponumdoBansubiii craHok-1 mT. CeTeBoW BCTpsAXHMBATENb- | IIT.
Mukpockon meramnorpagpuyeckuid- 1 mr. Mukpockon MPG-5- 1 mt. Mukpockon «ITOJIAM»- 1 mT.
[Torenmomerp P-307- 1 mt. Becbt « CAS»- 1 mt. Tepmoctar TC/120 CITY- 1 mr. Lentpudyra OITH -3-
1 mr.

bu6auoTreka, B TOM uncie YMTATBHBIN 3ai1: CTOJIBI, cTYJbs; [IK oOydarommxcs.

IIporpammHuoe o6ecnieuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WinRAR; Adobe Acrobat Reader;STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Security Cloud); KoncynpranTiuioc.


http://www.iprbookshop.ru/73347.html

OBC"YHuepcurerckas oundmmoreka ONLINE" https://biblioclub.ru
OBbC «KoncynbranT cryaerTa» http:/www.studentlibrary.ru
OBbC «lOpai»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
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