MuHHCTEPCTBO HAYKH M BbIciIero oopasosanusi Poccuiickoit ®@enepaunu
denepanbHOe rocy1apcTBeHHOE 0101KeTHOe 00pa3oBaTe/IbHOE YUpesKAeHHe BhICIIero 00pa3oBaHus
«CeBepo-OceTHHCKNH roCy1apCTBEHHbIH YHUBEPCUTET
umenu Kocra Jleeanosnuya Xeraryposa»

PABOYASA ITPOT'PAMMA JUCIUIIJIMHBI

«AHaJIUTHYECKAsl XUMHUS»

Hampasnenue/cnermansaocts 33.05.01 @apmarius

KBanuduxanus (cTeneHs) BHITYCKHUKA — IPOBU30P

Binannkaskas 2021



[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ DedepanabHbIM  T'OCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM TI0 HamparieHuto (cmenuanbHocTH) 33.05.01 dapmanms,
YTBEPKJIEHHBIM IpHKa3zoM MuHucrepcTBa oOpazoBaHus M Hayku Poccuiickoit denepauuu ot
27.03.2018 1. Ne 219, yyeOHbIM IUIaHOM MOArOTOBKU MO creuuaibHocTu 33.05.01 dapmanus,

yTBep)kaeHHBIM YueHbiM coBeToM OI'BOY BO «COTI'Y» (mpotokon Ne 13 ot 31.05.2022 r.).

Cocrasutenb: Kybanosa JI.M., nouent kadenpsl 00111eil 1 HEOPraHUYECKON XUMHUH.

PabGouass mporpamma oOCy>KIeHa W YTBEp)KJIE€HAa Ha 3acedaHuu Kadeapbl oOmed u
Heoprannueckot xumun (rpotokost Ne 8/20-21 ot «18» mapra 2021 r.).

OO6HoBneHus1 pabouell MmporpaMMbl OOCYKIEHBI U YTBEP)KIEHbl Ha 3aceaHuu Kadeapsl
o0mielt n Heopranndeckoi xumuu (poTokoit Ne9/21-22 ot «08» ampenst 2022 1.).

3aB. kadeapoii j/ = J.J1. CumeoHnIH

[IporpamMmma omoOpeHa Ha 3aceJaHWU COBETa MEIUIIMHCKOTO ¢akyibrera (mpoTokos ot 30
anpens 2021 1., Ne 9).
Oo6HoBIeHUs paboyeil mporpaMMbl 0JJOOPEHBI HA 3aCeIaHUN COBETA MEAUIIMHCKOTO (haKyIbTeTa

(mpotokon Ne 9 ot «23» mas 2022 1.).

[Ipencenatens coBeta akyanTeTa 4K J1.3. YonmamBumm



1. Crpykrypa u o0uiasi Tpy10€eMKOCTb AU CHUIIMHBI

OO0mias TpyJI0eMKOCTh JUCITUIUTMHBI B 3a4ETHBIX €IUHUIIAX COCTaBisIeT 113.e., B aKaeMHUYECKUX

yacax- 396 u.

Ounas dhopma 00yIeHIS

3aounHas hopMa 0O0yICHHS

Kypc 2 -
Cemectp 3,4 -
Jlexknuu 36+38=74 4. -
[IpakTrueckue (CEMUHAPCKHUE) 3aHATUS | - -
JlaGopaTopHble 3aHITHS 72+76=148 u. -

Koncynpranuun

Htoro ayuTOpHBIX 3aHATUH

108 + 114 =222 4.

CaMocTosTeapHas pa60Ta

90 + 66 = 156 u.

Kypcosas pabora

PopMa KOHTPOJISL

3auer; DK3aMeH

DK3aMeH 18 4. (4 cemecTp) -
3auer 3 cemectp -
O011ee KOTMIECTBO YaCOB 396 -
Ounas dhopma 00yIeHHS 3aouHas hopMa 0O0yIeHHS
Kype 2 -

2. Ileau ocBOeHMS AUCIUILIHHBI

[Iporpamma JuCHMIIMHBI «AHaJIMTHYECKAas XUMUS» [peAHA3HAYeHa JUIsl OJATOTOBKHU
CHELHUAINCTOB B COOTBETCTBUH C TPEOOBAHUAMH, OTPAKEHHBIMH B MPO(ECCHOHAIBHBIX CTaHAAPTAX:
02.006 IIpodeccuonanbupiii crangapt «IIpoBu30p», yTBEPKIACHHBIN MPUKa30oM MUHHUCTEPCTBA TpyAa U
conuanbHOW 3ammThl Poccuiickoit @®enepanuu or 9 mapra 2016 1. Noe 91n (3apeructpupoBaH
MunucrepcTBoM toctuiinu Poccuiickoit deneparuu 7 anpens 2016 r., peructpanronubiii Ne 41709);
02.013 TIpodeccronanbHbIil cTaHAApT «CHENMUATNUCT 1O MPOMBIIIJIEHHOW (hapMaliii B 001aCTH KOHTPOJISA
KauecTBa JICKAPCTBEHHBIX CPEJCTB», YTBEPKIAEHHBIM NpHKa3oM MUHHUCTEpCTBA TpyJda U COLUAIBHOM
3amuThl Poccuiickoit @enepanuu ot 22 mas 2017 1. No 431H (3apeructpupoBaH MHHHCTEPCTBOM
toctuiiu Poccuiickoit @enepanuu 10 uronst 2017 ., peructpannonusiii Ne 47346);

02.015 IIpodeccronanbublii crangapt «IIpoBU30p-aHATUTHKY», YTBEPKACHHBIA PUKAa30M MUHUCTEPCTBA
TpyZda U couuanbHOM 3amuThl Poccuiickoit @enepanuu ot 22 mas 2017 r. Ne 427H (3apeructpupoBaH
MunucrepctBoM toctuninu Poccuiickoit deneparuu 5 urons 2017 r., peructpanuonnsiii Ne 46958).

[lenpt0 OCBOEHUSI AUCLUUIUIMHBI «AHAIUTUYECKAs XUMHsD) SIBIISIETCS OBJIAJIEHUE 3HAHUSMH IO
TEOPETUYECKUM U MPAKTHUYECKUM OCHOBAM XHMHUECKUX, (PU3MKO-XUMHUYECKHX U (U3NYECKHUX METOJIOB
aHaJIM3a Pa3TUYHbIX 00BEKTOB, MX IPUMEHEHUIO I KOHTPOJISI KAa4eCTBa JICKAPCTBEHHBIX BEIIECTB.

3amaya JUCHMIUTUHBI COCTOMT B (OPMUPOBAHWU CHCTEMBbl 3HAHHUN MO TEOPETUYECKUM OCHOBAM

Ka4€CTBCHHOI'O MW KOJIHUMYCCTBCHHOI'O aHajJInu3a BCIICCTB, pa3pa60TI<e MCTOO0B I/I,[[eHTI/I(bI/IKaLII/II/I,
06Hapy>KCHI/IH, pasaciICHuA U ONMPEACTICHUA XUMHUYCCKUX 3JICMCHTOB U UX COC,HHHCHPIﬁ, a TaKKE€ METOI0B
ONIpCACIICHUA COCTaBa U XUMHUYECKOH CTPYKTYpbl BCHIIECCTBa JIA 000CHOBAHHOI'O BBI60pa METOJ0B
XUMHUYCCKOI'0O aHallu3a B (bapMaHeBTquCKOﬁ IIPAaKTHKEC, B HpI/IO6peTeHI/II/I HaBBIKOB CaMOCTOSITEIILHOMN
pa6OTBI, HCO6XOILI/IMLIX IIpu M3YYCHHUU CIICHUAJIBHBIX JUCHUILIIMH W IJIA JanbHeHIIeH YCHGMHOﬁ
HpaKTquCKOﬁ JACATCIIBHOCTH.



3. Mecrto nucuuniannbl B cTpykrype OIIOII no cnenuaabuoctu 33.05.01 dapmanus

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

Ob6s3arenbHas yacTh. MHAEKC TUCHUIUIMHEL B yuebHoM miane — b1.0.10.

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

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

bl e

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

«Pu3uka» u «VlaTeMaTHUKa»:

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

Ymenus:

BBIYNCIIATE OCHOBHBIE XapaKTEPUCTUKH M OLEHKM PACIPENCICHUS IJUCKPETHOM CllydailHOU
BEJIMYMHBI.

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

Haegviku:

Matematuueckoil 00paboTKH TeCTOBON U rpaduueckoil HHpopMaIuu.



2. Brruncnenus XapaKTCPUCTUK, OLCHKH XapaKTECPUCTUK PpacCrnpCaciCHusd W IOIrpCIlHOCTU

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

MOATOTOBKHU MPOBU30POB MO criennanbHocTH 33.05.01 @apmanusi.

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

Pduznyeckas U KOJUIOHMIHAS XUMHA:

Buanus:

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

Ymenus:

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

Hasvixu:



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

Oprannyeckass XuMHs:

3uanus:

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

0COOEHHOCTH PEaKlMOHHON CIOCOOHOCTH OPraHUYEeCKUX COeTMHEHUN

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

OCHOBBI KQU€CTBEHHOI'0 aHAJIN3a OPTaHUYECKUX COCTMHEHUM.

Ymenus:

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

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

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

Haegviku:

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

10 TIOCTAHOBKE M MPOBEICHUIO0 KAYECTBEHHBIX PEAKIIMA C OPraHUYECKUMHUCOCTNHCHSIMH;

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



Toxkcukogornyeckass XuMus:

3nanus:

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

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

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

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

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

MeTo10B 1 CITOCOOOB BBITIOTHEHUS! KAYECTBEHHOTO aHAN3A.

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

Ymenus:

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

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

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

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

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

Haesvixu:

PaboThl ¢ XMMHUECKOH TOCYA0M U MPOCTEUIITMMH TPUOOPAMH.

[TpoBeneHNsT XUMUYECKUX IKCTIEPUMEHTOB, TPOOUPOUHBIX PEAKITHIA.

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

(I)apMaueBaneCKaﬂ XUMMUA:

Suanus:

OOmMX METOI0B OIIEHKH KauyeCTBa JIEKAPCTBEHHBIX CPEJICTB.

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



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

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

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

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

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

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

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

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

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

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

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

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

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

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

— PaboThl ¢ XUMHUYECKOH MOCYI0M, BecaMHu.

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

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

— TexHuku BBINOIHEHNUS OCHOBHBIX XUMUUECKUX OTIEpaLUii.

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

— HHTtepnperanuu pe3yabTaToB aHAIN3a JIEKAPCTBEHHBIX CPEACTB JUIsl OLEHKU UX KauecTBa.

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

Kon u O06001eHHbIe TPYIOBBIE (DYHKIHH TpynoBeie QyHKIHH
HaMEHOBaHHE
npodeccruonanbHoro | Kon HaumenoBanue HaumenoBanue Kon
CTaHAapTa
02.006 ITposuzop A Kpamudurnmposannas UzroroBnenne  nekapctBeHHBIX | A/05.7
dapmaineBTHIECKAs MOMOIIIb | MpernapaToB B YCIIOBHSIX




HaACCJICHHUIO, nanmueHTaM | alTCYHbIX OpFaHI/I3a]_[I/1ﬁ

MEIUIMHCKUX OpraHu3aIni,
paboThl, YCIAYrd 1O JOBEICHHIO
JIEKapCTBEHHBIX Mpenaparos,

MEIWIUHCKAX W3JeNul, Apyrux
TOBapOB, Pa3PEIICHHBIX K OTITYCKY
B AaNTEYHBIX OpraHU3alusix, [0
KOHEYHOTO MOTPeOnTENS.

02.013 Cnenmamuct | A [IpoBenerne pabor mo koHTpomto | IIpoBenenwe pabor mo orbopy u | A/01.6

M0 TPOMBIIIICHHON KayecTBa (apMaineBTHUECKOTO | Y4eTy 00pa3loB JIEKapPCTBEHHBIX
(dapmanuu B MIPOU3BOICTBA CPEICTB, HCXOJHOIO CBIpbS U
o0nacTd  KOHTPOJIA YIaKOBOYHBIX MaTepHajoB,
KadyecTBa IPOMEXYTOYHOM MNPOAYKLIUH U
JIEKapCTBEHHBIX 00BEKTOB MIPOU3BOCTBEHHOM
CpeICTB cpensl
IIpoBenenue ucneiTanuit | A/02.6
00pasios JIEKapPCTBEHHBIX
CPEICTB, HCXOIHOTO CBIPbS U
YIaKOBOYHBIX MaTepUaoB,
NPOMEXYTOYHOM TNPOAYKLIMH U
00BEKTOB MIPOM3BOJCTBEHHOMN
cpeabl
02.015 IIpoBusop- | A Koutpons kadectBa | [IpoBemennie  BHyTpuanTeuHoro | A/03.7
AQHAJIUTHK JIEKapCTBEHHBIX CPEICTB KOHTPOJIS KayecTBa
JIEKapCTBEHHBIX MIpernaparos,
W3TOTOBJIEHHBIX B aNTEYHBIX
OpraHu3anusix, u

(hapMareBTHIECKUX CyOCTaHITHIA

VYka3aHHbple OO0OOIICHHBIE TPYJIOBBIE (YHKIMH TPETyCMATPUBAIOT BBIMOJHEHUE —CIICTYIONIUX
TpynoBbix nedctBuil (T), Hannune HeoOXoAUMBIX yMeHHH (Y) 1 He0OXOUMBIX 3HAHU (3H):

Tpynossbie neiictBust (T/1)

®opmyaupoBka T/{

TH.3 (02.006 ITpoBu3zop)

H3rorosienue JICKApPCTBCHHBIX MIPCIIapaToB B COOTBETCTBHUHU C ITPpaBHUJIaMHA
HU3TOTOBJICHUA U C YUCTOM BCCX CTaAuM TEXHOJIOTHYECKOTO nponecca,
KOHTPOJIb Ka4€CTBA HA CTAAUAX TCXHOJIOTMYCCKOT'O IMpomecca

TJ.5 (02.006 TIpoBu3zop)

Cratuctuueckas 06paboTKa MOTyUYEeHHBIX Pe3yIbTaTOB UCCIICOBAHMIA,
WCIIBITAHUH M DKCIIEPUMEHTOB TI0 (hapMarieBTUIECKON pa3paboTke

Heo0xoaumbie ymenus (Y)

®opmyanposka (Y)

V.1 (02.013 Crnenumanucr mo
NPOMBIIUIEHHOH (papManuu B
o0yacTy KOHTPOJIS Ka4eCcTBa
JIEKApCTBCHHBIX CPEICTB)

[Tpou3BOUTH UCTIBITAHMS JIEKAPCTBEHHBIX CPEICTB, HCXOAHOTO CHIPhS U
YIaKOBOYHBIX MaTepUANIOB, IPOMEXKYTOUYHON MPOIYKIIMH U 0OBEKTOB
MIPOU3BOJICTBEHHON CPEJIBI C TOMOIIBI0 XUMUYECKUX, OMOJIOTUIESCKUX U
(U3UKO-XMMUYECKHUX METO/I0OB B COOTBETCTBUH C (papMaKkoNeiHHBIMU
TpeOOBaHUSMU, HOPMATUBHOMN JOKYMEHTAIIMEH U YCTaHOBICHHBIMHU
poLeaypaMu

V.9 (02.006 [TpoBu3zop)

NHTepnpeTnpoBaTh U OLEHUBATH PE3yJIbTaThl BHYTPUANITEYHOTO KOHTPOJIS
KAaueCTBa JICKAPCTBEHHBIX CPEICTB




VY.4 (02.015 ITpoBuzop-
AQHAJINUTHUK)

ITonb3oBaThCs J'Ia60paTOpHBIM 1 TCXHOJIOT'MYCCKUM O60py,I[OBaHI/ICM

V.5 (02.015 ITpoBusop-
AQHAJINUTUK)

ITonp30BaThCs KOHTPOJIbHO-U3MEPUTCIIbHBIMHA an60paMH

Heo0xoaumble 3Hanus (3H)

®opmyanposka (3H)

31.2 (02.006 IIpoBu3op) MeTtoapl aHanM3a, UCIOJIb3yEMbIE NTPU KOHTPOJIE KA4ECTBA JIEKAPCTBEHHBIX
CpeAcTB W onucanHbie B ['ocynapcTBeHHOM hapmakormee
3u.7 (02.006 ITpoBu3op) MeTtopl CTaTUCTUYECKOIO YIpaBJIECHUS KaueCTBOM, METO/IBI

MaTe€MaTUYeCKOW CTATHUCTUKHU, MPUMEHSEMbIE IPU OLEHKE MOJYYEHHBIX
PE3yNIbTATOB MCIBITAHUNA U YKCIEPUMEHTAIBHON padOThI

31.2 (02.013 Creunanwcr 1o
MIPOMBILIUIEHHOW (hapManuu B
00J1aCTH KOHTPOJIS KAYeCTBa
JIEKAPCTBEHHBIX CPEICTB)

DU3UKO-XUMUYECKHE, XMMHYECKHUE, TEXHOJIOTMYECKHE u
MHUKPOOHMOJIOTHYECKHE  XApAaKTEPUCTHKH  OTOMpPAEMBIX JIEKapPCTBEHHBIX
CPE/CTB, CBIPbsl U MAaTEPHAJIOB, IIPOMEKYTOUHOW MPOAYKUUH U OOBEKTOB
IIPOU3BOACTBEHHOM CPEJIbI

31.10 (02.013 Crnenuanucr mo
MPOMBIIUICHHON (hapMaiiu B
o0JyacTy KOHTPOJIS Ka4eCcTBa
JIEKApCTBCHHBIX CPEICTB)

XapakTepUCTUKH JTa0OPaTOPHOTO OOOPYIOBaHMS, HCIONB3YIOIIEroCs B
NPOBOAMMBIX ~ HCIBITAHUSX, TpaBHiIa €ro OJKCIUTyaTallid, MOPSI0K
MIPOBEJICHUS KATMOPOBKH, MPOBEPKH PabOTOCIIOCOOHOCTH

31.7 (02.015 IIpoBuszop-
AHAJTUTHK)

CpOKI/I TOAHOCTH, IIpaBUJIa XPAHCHUA PCAKTUBOB B 3aBHCHUMOCTH OT HX
(I)I/ISI/IKO—XI/IMI/I‘ICCKI/IX CBOMCTB

4. TpeGoBaHMf K pe3y/JbTaTaM OCBOCHHS IMCUMILIUHBI (KOMIETEHIMH 00y4aloIerocs,
¢dopmupyembie B pe3yibTaTe 0CBOCHUS TUCHHUIIHHBI(MOTYJIA)

B PE3YJIbTAaTC OCBOCHUA JUCHUIIIMHBI Yy CTYJACHTA OOJDKHBI OBITh C(bOpMI/IpOBaHBI CJICAyronue

KOMIIETEHIINH:
OIIK-1.

Cnoco0eH HCIOJb30BaTh OCHOBHBIE OHOJIOTHYCCKHE,

(1)I/I3I/IKO—XI/IMI/ILIGCKI/I6, XUMHUYCCKHCE,

MAaTCMaTUYCCKUEC MCTOJABI JJIA pa3p360TKH, HUCCIIeIOBaHUN U OKCIICPTHU3bI JICKAPCTBCHHLIX CPEIACTB,
HU3TOTOBJICHHA JICKAPCTBCHHBIX IPCIIApaTOB.
B pe3yIbTaTeC OCBOCHUA NUCHUIIIINHBI O6y‘-IH.IOH.[PII>iC5[ AOJDKCH MPOACMOHCTPHUPOBATH CIICAYIOIINC

3HaHUWs, YMCHUS, HABBIKU:

KOII Co;lepn( AHIe B PE3YIbTAaTC U3YUCHUA JUCHUIIIIMHBL o6yqaloumec;1 JOJI’KHBI.
1/ | KoMIIe
Ne | Tenun KOMNIETCHINH (1M 3HaTh YMeThb Bnaners OuenodHbre
- (S qacm) cpeacTBa
1. | OIIK- [Tpumensier OCHOBHBIE BBIOHPATH BBITIOJITHEHUEM KOJIJIOKBUYM,
1.2 OCHOBHBIE  (PHM3HKO- | DHU3UKO- COOTBETCTBYIOIIUE OCHOBHBIX (DU3HKO- | THUIIOBBIE
XUMHUUYECKUE U | XHMHYCCKHEC, aJICKBATHBIC XUMHYCCKHX, pac4eTsl;
XUMHUECKHAE METObI | MATEMaTH4ECKHe (huzuko- MaTeMaTU4ECKUX U | yHANBUILYaIbH
aHanM3a s | M XUMHIECKHE, MHBIX bI€ 3a/1aHUS;
paspaGoTKHy, WHBIE MaTeMaTH4ECKUE U | €CTECTBEHHOHAYYH | coGece10BaHM
YICCIIeIOBAHMIA | | CCTECTBCHHOHAYY | HHBIC BIX e o
KCTIEPTH3bI HbBIE €CTECTBEHHOHAay4YH | METOIUK IIpU CUTYaLMOHHEI
JIEKapCTBEHHBIX TIOHATHA 1 bIC PCLICHIH M 3aJ1a4yam
CpesCTB, METO/IBI; METO/IbI po(heCCHOHATBHBI
0COOEHHOCTH HCCIENOBAaHUS IIPU | X




JIEKapCTBEHHOTO MIPUMCHEHHS peleHnu 3ajay;
pacTUTENLHOIO ¢usmKo- MpoQeCcCHOHANIBHBIX | AaHAJTH3UPOBAThH
CHIPb U | XUMHYECKUX, 3a1a4 poOIeMBI 1
6H0HOFHI‘I€CKI/IX MaTeMaTHU4YCCKUX IPOLECChL
O6LEKTOB u podeccHoHaTBbHO
HWHBIX i
€CTECTBEHHOHAYY JESITEILHOCTH C
HBIX HCTIOJIF30BaHUEM
METOAOB IpH OCHOBHBIX (I)I/I?)I/IKO—
peueHnu XAMUIECKUX,
npoQecCHOHATTBH MaTeMaTHYEeCKUX U
BbIX HNHBIX
3amaq €CTECTBEHHOHAYYH
bIX
TOHATHI
OIIK- | Ilpumensier Ob6opynosanue u | OpraHu30BHIBATH Hagbikamu KOJUIOKBUYM,
1.3 OCHOBHBIC ~ METOJBI | peakTUBHI  Juia | paboTy Ha | paboTHI Ha | TUIIOBBIE
¢usuko- MIPOBEICHUS COBPEMEHHOM CIICITUAM3UPOBAH | PACUETHI;
XUMUYECKOTO XUMUYECKOTO CICIUANM3UPOBAH | HOM VHJIUBUTYaTbH
aHaiu3a B | aHaIU3a HOM 00opymoBaHUH, bIE 3aJaHMUs;
W3rOTOBJIEHUU JIEKapCTBEHHBIX | 00OpYyIOBaHHH, OpraHU30BbIBaTh cobecemoBaHM
JIEKapCTBEHHBIX CPEICTB, OpraHU30BBLIBaTh CBOCBPEMEHHYIO e no
npenapaToB TpeOoBaHMUs K | ero METPOJIOTUYECKY | CUTyaIl[MOHHBI
000pPYIOBaHUIO U | CBOCBPEMEHHYIO 0 MMOBEPKY | M 3a7adaM
peakTHBam; METPOJIOTHYECKYIO | 000PYIOBAHUS;
MCOUITUHCKUC HOBCpKy; BBIITOJIHATH
n3acinsd, BI)I6I/IpaTB IOCJIIEA0BATCIIBHOC
IPETYCMOTPEHHBI | rpMAIEHbIIH T }
(S METO]I JCUCTBUU I10
COOTBETCTBYIOIIH pabore ¢
. KQUECTBEHHOTO WU | \\o v crevnt
TOPSITKAMHE KOJIMHICCTBEHHOT | yanemyavu s
OKa3aHus 0 aHalln3a | pemeHus
MEIUITMHCKON BEIIECTBA, CTaHAAPTHBIX
TTOMOIIH UCIIOJB3YSI poQecCHOHATIBHEI
COOTBETCTBYyIOIIM | X
e  (Qusnueckme | M
MIPUOOPHI "
anraparsl;
OIIK- | ITpumensier METO/IbI, MPHUEMbI | HHTEPIPETHPOBATh | METOAUKAMHU KOJUIOKBUYM,
1.4 MaTeMaTH4YeCcKue " CIIOCOOBI | AITOPUTMBI aHaimmza THUTIOBEIE
METO/BI H | BBIIIOJIHEHUS NPOBE/ICHUSA ¢buzngeckux U | pacyersl;
OCYLIECTBIAET XHMHUYECKOro u | GHU3UKO- XUMHYECKUX WHAUBUAYAIBH
MaTeMaTUYECKYIO (huznko- XAMUYCCKHX, CBOWMCTB BENIECTB | bIC 3aJaHMST;
00pabOTKy JaHHBIX, | XHMHYECKOTO MAaTEMATHICCKUX | pas3TgHOM cobeceoBaHM
MOJyYEHHBIX B XOJC | aHaum3a nus | MHBIX OPUPOJIBI; PaboTHI | € o
pa3zpaboTkn YCTAHOBJICHHUS CCTCCTBCHHOHAYHIH | g (husmueckmX | CHTYalHOHHBI
JIEKapCTBEHHBIX Ka4ye€CTBEHHOI'O bIX _ mpubopax, M 3a/la4yam
CpPeACTB, a TaKXKe | cocTaBa u | MCTONOB; HCIIONB3yEMBIX
ucciae10BaHut W | KonuuecTBeHHbIX | Lol p30BAThCA JUTSt
JKCTICPTU3HI OTIPEIICIICHHIA; QrsmIecKuy, Ka4eCTBEHHOTO U
JIEKapCTBEHHBIX XUMHUECKHe 1 | AMHACCKIM KOJTMYECTBEHHOTO
CpEnCTB, (huzuko- 0bopynoBaHuem, aHanusa

KOMIILIOTCPU3HUPOB




JICKApCTBEHHOTO
PacTUTETBHOTO
CBIPBS
OHOJIOrHYECKUX
00BEKTOB

XUMUYECKUE
METO/IbI,
IIOJIOKCHHBIC B
OCHOBY
KaueCTBEHHOTO U
KOJINYECTBCHHOI
0 aHanM3a
JIEKapCTBEHHBIX
CPEICTB, IIPHEMBI
u CHOCOOBI
BBITIOJIHEHUS
XIUMHYECKOTO |
(uznko-
XUMUYECKOTO
aHanusa TUTSt
YCTaHOBJICHU
Ka4eCTBEHHOTO
cocraBa u
KOJIMYECTBEHHBIX
ONPENCIICHUI

AHHBIMU
npubopamu;
MPOBOUTE
00paboTKy U
HATJISTHOE
MIpeICTaBICHHE
pE3yIIBTaTOB
HUCCIIEIOBaHUI C
TTOMOTITBIO
KOMIBIOTEPHBIX
mporpamm,
JOKYMEHTHPOBATh
MPOBEJICHHE
T1a00paTOPHBIX
HUCCIENOBaHUN

(poToxomopumetp
)
CHEeKTPo(hOTOMETP
, pH-merp,
MOJIAPUMETD,
pedpakTomerp,
KYJIOHOMETp u
7p.);
MPAaKTHIECKUMU
HaBbIKaMH
MOCTaHOBKHU
JKCIIEpUMEHTa U
00paboTKH! ero
pe3yJIbTaTOB

OO6mmM CcpencTBOM KOHTPOJISI 3HaHWM oOydarommxcs siBisercss BBeaeHHas B OI'BOY BO
«COI'Y» GamibHO-pEeHTHHIOBasl CUCTEMa OIICHKHU YCIIEBAEMOCTH CTYJICHTOB.




5. Conepmalme u y'-[CﬁHO-MeTOIlI/I‘IeCKaH KapTa TMCIHUIIJIMHBI «AHAIATHYECKAS XMMHI»

Tabnuua 5.1
3 cemecTp
>
Homep HaumenoBanue TeM“(BOI]pOCOB), 3ansus CamocrosiTeJibHasi padoTa DopmbI KOHTPOIS KosmmyectBo =
H3y4aeMbIX N0 JaHHON JTUCHUIINHE CTY/IEeHTOB 0a/1J10B %
HeaeJIHn )
Jlexiuu JlabopaTopHble 3aHATHS | JIeK n1ab Copepxanue Yacel min max é g
1 BBenenue. Ananmutuueckas | [IpaBuna paboTsl u 2 4 [Ipeamer, 3anmaum 4 [Mucemennoe [1-8]
XUMHS A XUMHAYECKHH aHalIn3. | TEXHUKA O€30IIaCHOCTH B METOBI AOMamIHee  3aJaHHuc,
OcHOBHbIE paszensl | XUMHUYECKUX aHAJIUTHYECKON cobecenopanne 1O
COBPEMEHHOIM  aHAIMTUYECKOH | 1abopaTropusx. XUMUH. CHTyaIMOHHBIM
xumud. KpaTkuil ucropudeckuii | BeimosHeHMe OCHOBHBIX [IpaBuna paboOTHI 3a;éaan "
OYEpK Pa3BUTHS AaHATMTHYCCKOHN | OTepanuii XUMHYECKOTO TEXHUKA 326852:4?1) HEIM 0 2
xumun. [IpuMeHeHHe METOOB | aHamu3a. 0e30MmacHOCTH KOMITBIOTEPHOE
aHAIIMTHYECKOM XUMHHA B | Texnuka BBITIOJTHEHUS XUMUYECKUX TeCTHpOBAHHE,
¢dapmanuu. dapManeBTUYECKUN | aHATUTHYECKUX PEAKIINH. nabopaTopusX. KOHCIICKT
aHaJIu3. ®dapmakoneiHsle
METO/IBL.
2 KauecTBeHHBIN a"Hanmm3 | Peakmun KaTHOHOB 2 4 AHanuTudecKue 4 [Mucemennoe [1-8]
KaTUOHOB 51 AQHUOHOB. | IEPBOM  aHAJIUTHYECKOMU peakuuu  KaTUOHOB JoMaliHee  3anaHue,
AnanmuTHyeckas rpynnsl.  3ajmada Ha MepBO cobecenopanne 1O
knaccuyKamysi KaTHOHOB MO | aHAJHM3 CMECH KaTHOHOB AHAJTUTHYICCKOM CHUTYallMOHHBIM
rpynmnam (cepoBozOpoHast | IEPBOM  aHATUTHYECKOH TPYIIIIBI o 3a%aan 1o 2
(cynbhunnas), aMMHA4yHO- | TPYIIIBL. KHCJIOTHO-OCHOBHOM H:6SIT)::/IOPHHM
¢docoarnas, KHCIIOTHO- KJaccupuKauu EOMHL}O’;‘epHOG
OCHOBHas) M HX CBA3b C TeCTHpOBAHHE,
ITepuoauyeckoi cUCTEMOM. KOHCIIEKT
3 AHanmuTudeckas IIpumenenue 3aKkoHa | 2 4 Amnanutuueckue 4 [Tucbmennast 0 2 [1-8]
KnaccmbI/IKauI/m AHHOHOB (no z[eﬁCTBy}oumx Macc K peakuuun KaTUOHOB KOHTPOJIbHAsA paboTa,
CIOCOOHOCTH K 00pa30BaHHUIO | pacTBOpam nepBoi cobecenopanue 10
MaJIOPACTBOPUMBIX AIEKTPOIIUTOB. AHAIUTUYECKOM CHTyalMOHHBIM
COEIMHEHUH, IO OKUCIUTENbHO- | KauecTBeHHBI — aHamu3 TPYIIIBI o iz%[i(;fopmm "
BOCCTAHOBHTE/BHBIM KaTHOHOB _ BTOpOit KHCJIIOTHO-OCHOBHOM paboraw,
CBOMCTBaM). AHATUTHYCCKOW TPYMIIHL. KJIacCU(pUKAILITU KOMITBIOTEPHOE
Pemenue pacyeTHBIX TeCTHpOBAHHE,




3ajad4. KOHCIIEKT
OO0mue TeopeTnyeckue OCHOBBI | OCHOBHBIE  ITOJIOKCHHS OcCHOBHbIE [Tucemennoe [1-8]
AHATIMTUYECKON XMMUH. | TEOPUHU pacTBOpPOB MOJIOKEHHUS  TEOPUH AOMaIIHEE  3a/IaHKE,
[Tpumenenue HEKOTOPBIX | 3JIEKTPOIHUTOB. pacTBOpOB cobecenopanne 10
TIOJIOXKEHUH TEOPUM DPACTBOPOB | AHAIUTHYECKUE PEAKIIUH 3JIEKTPOJIUTOB. CHTyaIMOHHBIM
3JIEKTPOJIUTOB B aHAJUTHYECKOH | KATHOHOB TpeThei AHanuTHuyeckue 3a%aan "
XUMHHU. IPYIIIBL. Pemenne peakuuyu  KaTHOHOB g:%f:;OPHHM
pacyeTHbIX 3aaa4. Tect — TpeTheit KOMHLIO”i‘epHoe
KoHTposib Nel. Amnanus AHAIUTUYECKOU TeCTHPOBAHKE,
CMECH  KaTHOHOB  2-3 TPYTIIEBL. KOHCIIEKT
TpyIIL.
3akoH geilcTByromux wmacc B | YHUPC. Kontponbnas Ananus cMecu ITncemenHOE [3-13]
AHAJIUTHYECKOM XMMHH. | 3ajlada: AHalIW3 CMecHu KaTHOHOB NepBoH, AOMAIHEe  3allaHuc,
CunbHble u cia0ple | KATHOHOB 1-3 BTOPOM U TpeThe cobecezioBanne 10
SIIEKTPOJTHTHI. AHAIMTUYECKUX TPYIIIL. aHAJIMTUYECKOM CHTYalMOHHBIM
rpymm 3aJa4aM u
1a00paTOPHBIM
paboram,
KOMIIBIOTEPHOE
TECTUPOBAHUE,
KOHCIICKT
KucnorHo-ocHOBHEIE ITpumenenue 3aKOHa AHaHTHYECKHE [Tucemennoe [1-8]
paBHOBECHUST M HUX pOJb B | IEUCTBYIOIIMX Macc K peakmuu M aHajM3 AOMallHeE  3aJaHuC,
aHAJUTHYECKON XWMHH. | CUCTEME: 0caliok - cMecHu KaTUOHOB cobecesoBaHHEe 110
[ToHATHE © TNPOTONMTUYECKON | HACHIIEHHBIH  PacTBOP. 4eTBEPTON CHTYalHOHHBIM
TEOPUM KHUCIOT M OCHOBaHHWH. | AHaIUTHYECKHE pPeaklnH aHAJTUTHYECKOM 33}?an "
IIpoTonuTuueckue paBHOBECUS | KATHOHOB YeTBEPTOMN IPyHINbl O KUCIOTHO- H:6gIT)2;OpHHM
B BOJIE. KoHcTaHThl | aHAaNTUTUYECKOW TpYHIIbI OCHOBHOM EOMHL}O’;epHOG
KHCJIOTHOCTH M OCHOBHOCTH, UX | II0  KHCJIOTHO-OCHOBHOH KaccuuKanuu. TeCTHpOBAHHE,
MOKa3aTelu. KJaccupuKanuu AHnanus cMecH KOHCIICKT
KaTHOHOB YETBEPTOH
AHAJIUTHYECKON
TPYIIIBI
I'unpoinus. Koncranra u | Korrponbnas padora Nel AHanuTHuecKue ITncemenHast [1-8]
cTeneHb ruaponusa. bydepusie | (mucbmenHo).  Peaknum peakuu KaTUOHOB KOHTPONIbHas padora,
CHUCTEMBI (PAacTBOPHI); 3HAYCHUE | KATHOHOB 5-i MISITOMaHATUTHICCKOM cobecesosanne 10
CUTYallMOHHBIM

pH  OydepHbix  pacTBOpOB.

AHAIUTUYECKOU TpYyIIIbI

CPYNIBINO KUCIOTHO-

3a/1a49aMm,




Hcnons3oBanue OyQepHBIX | M0 KHUCIOTHO-OCHOBHOMU OCHOBHOM KOMITbFOTEPHOE
cucteM B (hapManeBTUYECKOM | KIlaCCH(UKAIIHH. KJaccuuKauu TECTUPOBAHHE,
aHaJIN3e. Pemmenue 3amau KOHCIICKT

8 I'ereporennsie paBHoBecust B | [IpumeHeHue 3aKoHa | 2 4 AHanmuTHYecKue ITncemenHoE [1-8]
CHUCTEME OCaJ0K — HACBILIEHHBIN | NIEHCTBYIOUIMX MacC K peakuuun KaTHOHOB AOMallIHEC  3aJjaHuC,
pacTBop MaJIOpacTBOPUMOTO | KUCIOTHO-OCHOBHBIM ecToi cobecezioBanne 10

% CUTYallMOHHBIM
JIEKTPOJIUTa M WX POIb B | PABHOBECHSM. AHAIUTUYIECKOU
o agadyaM u
AHAJIUTHYECKOM XMMUH. | AHATUTHYECKHUE peaKIHUU TPyIIBI mno 3aﬂ60 aTo 2
o~ o JI TOPHBIM
IIponsBenenue pacTBOPUMOCTH, | KATHOHOB 6-i KHCJIOTHO-OCHOBHOM pa6o£aM P
() 2
IIPOU3BEICHUE AKTUBHOCTH. AHATUTHYECKOH  TPYIIbL KJaccu(uKanuu KOMIIBIOTEPHO®
[0 KHCJIOTHO-OCHOBHOM TeCTHPOBAHHE,
KJIacCU(pUKAITITT KOHCIIEKT

9 VYcnosue obpaszoBanus ocankoB | [IpumeHeHme 3akoHa | 2 4 AHanu3 CMecH ITucemennoe [1-8]
MaJIOpaCTBOPUMBIX JEUCTBYIOIIMX Macc K KaTUOHOB YETBEPTOM, AOMaIHee  3alaHuc,
JIEKTPOJIUTOB. BnusiHue | okucnuTeNnbHO- MATOM W IIeCTOH cobecenopanne 1O
pasnmu4HbBIX  ()AKTOPOB  HA | BOCCTAHOBUTEIBHBIM AHAJIUTUYECKUX TPYIII CHTyalMOHHRIM

qyaM )5
MOJTHOTY ~ OCAXKACHHS U WX | pABHOBECHSM. o KHCJIOTHO- sanata 3

. 1a00paTOPHBIM
pacTBOpEHUE. Hpobuoe | YUPC: KounTtponbHas OCHOBHOM paBotam
9

OCaXKZCHHUE. 3aada«AHamu3  CMecH KJaccuuKauu KOMIBIOTEpHOE

KaTHOHOB 4-6 TECTHPOBaHHE,
AHAJTUTUYECKUX TPYIID». KOHCIIEKT

. 15 [1-19]
HEPBAS PYBEKHAA ATTECTAIIMA (KOMIIBIOTEPHBIN TECT)

10 OKuCIUTETHHO- YUPC: KontponbHas 2 4 AHnanmus cMecH ITucemennoe [1-8]
BOCCTAaHOBUTEJIbHBIE 3a7a4a «AHaIU3 cMecHu KaTUOHOB BCEX MIECCTH AOMallIHEC  3aJaHue,
paBHOBEeCHSI W UWX pOIb B | KATHOHOB 1-6 AHAIMTHYECKUX TPYTII cobecezioBanne 10

i CUTYallMOHHBIM
AHAJIUTHYCCKOHN XUMHUH. | gHAJIUTUUYECKUX Tpymnm». 10 KHUCJIIOTHO-
v 3agadyaM u
OxucnuTenbHO- OCHOBHOM
1a00paTOPHBIM
BOCCTAHOBHUTEIBHBIE CHCTEMBI. KJaccuuKauu pabotam
2
OxucIuTETHHO- KOMIIBIOTEPHOE 3
BOCCTaHOBHTEJIHHBIE TeCTHpOBAHHE,
JIEKTPOIBI. [NoreHunanst KOHCIIEKT
OKHCIIUTENBHO-
BOCCTaHOBHUTEIBHBIX
3JIEKTPOJIOB (peanbHbBIE,

CTaHAapTHEIC, GOpMaNIbHEIE).




YHPC: KontponbHas 3aaua « AHaJIU3 CMECHU KaTHOHOB
AHaTUTHYECKHE PEaKIIN aHWNOHOB TIEPBON aHATUTHYECKOHN T'PYIIBI 1O kKiIaccubUKallni, OCHOBAHHON Ha POpa30BaHUM MaJOpacTBOPUMBIX COJIgi Oapus| u cepedpa.
Kgurponbnas padora Ne 2 (mucpMelHo). AHAIUTHYECKUE PEaKlMi aHHOHOB 2-B aHanuTHUeCKUX rpynn| Pemenue 3anay.
TelcT-koHTpOsBb Ne 3 no aHanu3y aHHOHOB. 3afa4yu Ha cMech aHPoHOB 1-3 rpymni. YUPC: KonTponbHas 3agaua (AHaIN3 cMECH aHMOHOB 1-3 [aHAaTUTYUECKUX TPy
TgukocmoiiHas xpoMaTorpadus u dKCTpakius B kadecTBeHHOM |aHanmu3e. YP(: KonTtponbHas 3agaua «AHAIAB CYXOW COTH MIIH CMECH CYXHX COJIeH» (TIepBoe
3apsatue). Pemenue 3anad.
Kdutponbnas padora Ne3 (mucemerHo). YUPC: KoutponbHas 3anaua « AHamu3| CyxXoil COJIM UM CMECH [CYyXUX doJIei» (
I'paBumeTpuueckuit ananus. OnpeneneHne Macc
Hampagsienue NPOTEKaHUS | AHATUTUYECKUE PEAKLIMU 2 4 KauectBennsiii ananus | 4 [TucemenHoe [1-8]
OKHUCJINTEIIEHO- AHUOHOB NEPBOM aHUOHOB. AOMaIHee  3a1aHue,
BOCCTAHOBHUTENBHOW  pEaKIUH, | aHATUTUUECKON TPYIIIHI AHanutudeckue cobecenopanne 1O
ryOuHa MPOTEKaHUs | 10 KiIacCUu()UKALUH, peaxiun AHHOHOB CHTyaIMOHHBIM
OKHCIIUTEJIbHO- OCHOBaHHOM Ha nepBoiu 3a/1atam "
. . 71a00paTOPHBIM
BOCCTAHOBHUTEIBHBIX  PEaKnuid. | 00pa3oBaHNHU aHATTUTUIECKON paGoTaw,
Hcnonp3oBaHue OKHCIUTENBHO- | MAJIOPAaCTBOPUMBIX COJIEH TPYTIIBI o KOMITBIOTEPHOE 0 2
BOCCTAaHOBHUTENBHBIX peakuuid B | Oapus u cepedpa. KJ1accu(hUKaIm, TeCTHPOBaHHE,
(bapmareBTHIECKOM u OCHOBAHHOM Ha KOHCIICKT
XUMHUYECKOM aHaJIM3aXx. 00pazoBaHUU
MaJjiopacTBOPHUMBIX
couei Oapus u
cepedpa
PaBHOBecust Kontponbnas padota Ne 2 4 AHanutudeckue 4 ITncemenHast 0 2 [1-8]
KOMIUTEKCOOOpa3oBaHusi M WX | 2 (TUCBMEHHO). peaknu aHHOHOB KOHTpOJIbHas paboTa,
pPOJIb B aHAJIMTUYCCKOW XUMHH. | AHAIMTHUYCCKHUE BTOPOIA u cobecenopanue 10
OGmas XapaKTEPUCTHKA | PEAKIIMU aHHOHOB 2-3 TpeThbeHAHATMTHIECK CHTyalMOHHBIM
KOMIUIEKCHBIX COCIMHEHHUH. | aHAJTUTUYECKUX TPYyII. ux rpynmn o saatam "
Bnusiaue pasnuunbix dakropoB | Pemenue 3apau. KJ1accu(uKaIum, HZ?S?:;OP HEIM
Ha KOMIUIEKCOOOpa3oBaHne B OCHOBAHHOM Ha iOMHLIO”}epHOG
pacTtBopax. THIBI KOMIUIEKCHBIX o0Opa3oBaHUU TeCTHPOBAHHE,
COEIMHEHHH, B aHAIUTUYECKOH MaJIOPACTBOPHUMBIX KOHCIIEKT
XUMHH. [Ipumenenne couei Oapus u
KOMITJIEKCHBIX ~COCAMHCHHA B cepebpa.
XUMHYECKOM aHaJU3e. AHalTuTHYECKHE
peaKkuuy HEKOTOPHIX




OpPraHUYEeCKUX
AHMOHOB:  TapTpart-;

ATPAaT-; OeH3oar-;
CaJUIMJIaT- HOHOB

13 ITpumenenue opranndeckux | Tect-koHTposb Ne 3 no KauecTBeHHBIN ITncemenHoE [1-8]
peareHToB B  aHAJIUTHYECKOM | aHAJIM3y aHUOHOB. aHaJIn3 cMecH JAoMallHee  3aJaHue,
xuMud. Peaknmy, OocHOBaHHBIE | 3a1a4yd Ha CMECH AHHOHOB IIEepPBOi, cobecenoBanme 1O
Ha 00pa3’oBaHMM KOMILIEKCHBIX | aHMOHOB 1-3 rpymi. BTOPOH, TpEThEN CHTyaIMOHHBIM
COCIMHEHHUH Metaios. | YUPC: KontponasHas AHATUTUYECKUX aatam "

1ma00paTOPHBIM
Peakuuu 0e3 y4yacTus | 3ajlaya « AHaJIU3 CMECcHU rpymnm pabotam,
KOMIUIEKCHBIX COeQMHEHNH | aHMOHOB -3 KOMITBIOTEpHOE
METAJIIOB! o0pa3zoBaHue | aHATUTUYECKUX TPYIII». TeCTHPOBAHHE,
OKPALIEHHbIX COEIUHEHHH C KOHCIIEKT
OTKpBIBa€MBIMH  BEIIECTBAMU;
oOpa3oBaHue OpraHUYECKUX
COEIMHEHUN co
crenu(prUECKUMHA CBOMCTBaMH.
IIpumeHeHue oOpr. COeaUHEHUI
B BUJE  UHAMKATOpPOB B
TUTPUMETPUYECKUX MeTozax
KOJINYECTBEHHOI'O aHAJIM3A.

14 Mertoabl pas3zaeneHus u | ToHkocnolHasa ToHnkocnoiiHas [TucbmenHoe [1-8]
KOHLIEHTPHPOBAHUs BELIECTB B | XxpomaTorpadus u Xpomatorpadus " AOMAaIHEe  3allaHuc,
aHAJIMTHYECKOM XHUMHH. | IKCTPAKIHS B SKCTPAKIIHS B cobecenopanue 10
Knaccupuxanmys METO/IOB | KAYECTBEHHOM aHaJIM3E. Ka4eCTBEHHOM CHTYallMOHHBIM
(ucnapenwue, ozonenue, | YUPC: KontpoasHas aHanuse. Ananus Sa%aan "
ocaxzeHue u 1p.). Ilpumenenue | 3anava « AHaiIU3 CyXxou CMECH KaTHOHOB BCEX EZGgﬁ;OpHHM
SKCTPAKIIMOHHBIX METOJOB B | COJH WJIM CMECH CYXHUX 6-TH aHANUTUYECKUX KOMHBIO”;epHOG
AHATTMTUIECKOM XHMHH. | coJiei» (rmepBoe IpyIIIL. TeCTHPOBAHHUE,
Kunkocthas 9KCTpakuMs. | 3aHATHE). Pemenue KOHCIICKT
OKCTpaKkLMOHHBIC pPaBHOBECHs. | 3az1ad.
3akoH pacnpenenenus HepHcera-

[unosa. Koncranra u
kod(pHUIMEHT pacrpeacIeHus.
CreneHp U3BJICUEHUSL.
15 Xpomarorpaduueckue wmeronsl | KontponbHas pabota Ananus cMmeceit [TncemenHast [1-8]

aHaJM3a. Knaccugukaums

Ne3 (mucpMeHHO).

KaTHMOHOB M AHHWOHOB.

KOHTpOJbHAA padoTa,




xpomatorpaduuecknx wmeronoB | YUPC: Konrponbnas KauecTtBennsrit cobecenoBanne 10
aHaJIn3a: a,HCOp6LII/IOHHa$I 3ajaya « AHaaus cyxoﬁ XUMHYECKUNA  aHaIu3 CUTYallMOHHBIM
xpomarorpadusi, TOHKOCIOWHAS | COJU WIIM CMECH CYXHUX BeIeCTBA. 3afaiam u
Xpomarorpadus (TCX). | comneii» (BTOpPOE KauecTBeHHBIi JIa‘g"lﬁm’PHHl"l
o a00TaM
Marepuansl ¥ pacTBOPHUTENH, | 3aHATHE). XAMUYECKUH  aHalu3 paboTam,
KOMITBIOTEPHOE
npuMensiemble B Meroge TCX. TBepaoda3zHoro
P 6 TECTUPOBAHUE,
acTpefienuTeNbHasA, OyMaXKHas BEIIeCTBA. KOHCIIEKT
u ocazovHas refib-
xpomarorpadusi.

16 IMoxroroska oOpasua x ananusy. | 'paBumeTpudecknit Knaccudukanus HncemenHast [1-8]
Cpenusist poba, oTO0p cpemueit | amanus. OnpenencHue METOJIOB KOHTpOJIbHAs padora,
npoObl  KMAKOCTH, TBEPIOTO | MaccOBOM /I0JIU KOJIMYECTBEHHOT'O cobecefoBaHe 11O
Tena (omHOpOIHOM W | KpUCTa/IM3al[MOHHON aHanmsa. CHTyaUMOHHRIM

o 3a1a4am u

HEOJIHOPO/HO). Macca TpoOEL. | ponpr B Tpebopanus,
P Ob1 (B BOJE NpenbsBiIsieMble K AaopaTopib

acTBOpCHUE  TIPO A€ | kpucTannorugpare pen paGoTam,
BOJIHBIX pPAacTBOpax KHCIOT, B €aKIUIM B

A p p > XJI0pUzia 6ap1/1;1_ peaki KOMITBIOTEPHOE
TIPYTHUX pacTBOPHUTEISIX), KOJMYECTBEHHOM TeCTHpOBAHHE,
o0OpaboTka poObI amamuze. Poms  u KOHCIIEKT
HACHIICHHBIMU pacTBopamu 3HA4YCHUE
CONIBI,  TOTala  WIH WX KOJIMYECTBEHHOTO
CIUTaBJICHHE C COJISIMH. aHaim3a B hapManuu.

17 Beenenue B KonudecTBeHHBIH | ['paBuMeTpHUUeCKUi I'paBuMeTpuueckuit ITncemenHOE [1-8]
aHaus. Knaccudpukauus | anamnus. Omnpenenenue aHanms. AOMAaIHEe  3allaHuc,
METOJIOB KOJIMYECTBEHHOI'O | MAaCChl CEPHOM KHCJIOTHI AHaJIUTUYECKHE BECHIL. cobecenopanue 10
aHaNM3a. TpeGoBanusi, | B pactBope  (mepBoe PacueT Macchl HABECKU CHTYallMOHHBIM

o 3agadyaM u
NpeAbsABIIeMble K PEaKUUsIM B | 3aHIATHE). aHaJIM3UpyeMOn A
1ab0paTOpPHBIM
KOJINYECTBECHHOM aHaJIN3eE. npodbsl U o0bema
pabotawm,
MAacChl OCaJIUTES. KOMIIbIOTEPHOE
®unbTpoBaHHUE, TECTUPOBAHHE,
IIPOMBIBAaHHE, KOHCITEKT
MIOJTy9eHue
IPABUMETPUYECKOMN
¢dhopmsl, pacuet
pe3yNbTaTOB aHAIN3A.

18 I'paBumMeTprueckuit aHanus. | ' paBuMeTpuyeckuii Cratuctryeckas ITucemennoe [6-9]

Knaccuduxanus MeTOJIOB | aHanmu3.  OmnpenelieHue o0OpaboTka AOMallHEe  3a/laHue,

T'PaBUMETPHUUICCKOTO aHaJInu3a

MacCChI CCpHOfI KHCJIOTBI

pe3yIbTaTOB

cobecemoBaHue 110




(Metoxm ocaxnaeHus, OTIOHKW, | B pacTBope  (BTOpoe KOJMYECTBEHHOT O CHUTYAIHOHHBIM
METOJ BBIJICJICHUS, | 3aHATHE). Pewenue aHaJM3a. 3a1a9am u
TEPMOTPaBUMETPHUICCKUAN pacueTHBIX 3a7ad. Knaccuduxarms MabopaTOpHBIM
METON). HOrPEIHOCTEN paboram,
KOMITIBIOTCPH
(ommboK) aHanM3a. OMITBIOTCPHOE
TECTUPOBAHUC,
KOHCIICKT
19 - 0 15 [1'19]
BTOPAS PYBEXHAS ATTECTALUSA (KOMIIBIOTEPHBIU TECT)
UTOI'O 36 72 72 70
4 cemecTp
<
HaumeHnoBaHue TeM (BONPOCOB), CamocTrosiTesibHasi pafoTa KosmmuecTBo £
Homep . 3ansaTus ®opMBbI KOHTPOJIS 2
HU3Yy4YAEMBIX 110 TAHHOU TUCHHUIINHE CTYACHTOB oajI0B <
Hees 3)
Jlexun JlaGopaTtopHbie nex | nad Conepxanne Yacel min max =
1 Turpumerpudeckuit aHaim3. | MepHas ocyJa, 2 4 KonnuectBeHHsIi 2 [ucemennoe [1-9]
OcHOBHBIE MOHSTHS | UCTIOJb3yeMast B aHaIIK3. I[og[amﬂee 3a/iaHue,
cobecemoBaHue 10
TUTPUMETPHYECKOTO  aHAIlM3a. | THTPUMETPUYECKOM Tpebosanus, TV ALHOHHEIM
IPEbSBIAEMBIE K yal
Tunossie pacueTsl B | a”HanmM3e. [IpoBepka 3amauam "
. peaxuusm B 5 0 )
TUTPUMETPUYECKOM  aHaJu3€. | BMECTUMOCTH MEpHOH J1ab0paTOPHBIM
KﬂTp b P 6. 6 P KOJIMYECTBEHHOM pa 6OEaM P
accupuxanus METOJIOB | MOCYABI: K0J0, OIOpPETOK ’
> > aHaJIu3e. Mepnas KOMITBIOTEPHOE
TUTPUMETPHUICCKOTO aHaJIi3a. | IIUIICTOK. II0CyAa, HUCHOIb3yeMas TecTHUpOBaHNe,
Buns! (mprembl) THTPOBaHUSL. B TUTPUMETPUYECKOM KOHCIIEKT
aHaJIn3e.
2 Cratuctuueckas obpaboTka | TUTpUMETpUUECKUI 2 4 Turpumerpuyeckue 2 Iucbmentoe 0 2 [1-9]
pE3yIbTAaTOB KOJMYECTBEHHOTO aHaJIn3. Kucnorno- MCTOJbI aHaJIn3a. AOMallHee  3aaHue,
cobecenoBanne 110
AHAIIGA, Knaccuguxauus | °CHOBHOE  THTPOBAaHHE. [IpuroroBnenue RN
. [purorosienue u TUTPOBAHHOTO yat
MOTPELTHOCTEH (o1mboK) o 3amagam u
CTaHAapTU3aLUs pacTBOpa IO TOYHOU
aHaJM3a. Craructuyeckas . 71a60pPaTOPHBIM
gy pactBopa COJISTHOM HaBECKE CTaHIApTHOTO pabotam
o0paboTka U  MpeabsBICHUE )
KuCHoThl. OmnpeneneHue BEIIIECTBA. KOMITBIOTEPHOE
PE3YIBTATOB KOJHUYECTBECHHOI'O | MacCChI 1IEJIOYH B TecTHpOBaHKeE,
aHajau3a. pacTtBope (c KOHCITEKT
MAaTEMaTHYECKOU




00paboTKO
pe3yJabTaTOB aHAIN3a).

Kucnorno-ocHoBHOE KucnorHo-ocHOBHOE Crioco0b1 Iucemennas [1-6]
TUTPOBAHMUE. CyHIHOCTI) METO/a, TUTPOBAHUC! IMPUTOTOBJICHUA KOHTpOJIbHAA pa6OTa:
KiaccubuKarys. THTpaHTEI Onpenenenue Macchbl TUTPOBAaHHBIX cobecenopanne 10
menoun M KapOoHaTa pacTBOpOB, ux CHTYalMOHHBIM
MeToga W CHOCOOBl  HX 3a7a9aM "
HaTpHs npu ux CTaHIAPTHU3ALHUSL.
MPUTOTOBJICHUS, COBMCCTHOM HagopaTOpHHM
paboram,
CTaHAAPTHU3ALMSL. npHCyTCTBHH (c KOMIBIOTEpHOE
MaTeMaTH4YECKOi TeCTHpOBAHHE,
00paboTKON pe3yIbTATOB KOHCITEKT
aHaJIM3a).
Kpusele  kucnotHo-ocHoBHOro | KnucinotHo-ocHOBHOE Pacuer TUTPA, ITucementoe [1-8]
THTPOBAHHSL. WnpukaTopsl | TATPOBAaHHE: MOJISIPHO#H AOMAIIHES  33[1aHHC,
MeTona BiusHHe pasTHYHBIX lpurorosienne u KOHLEHTPALUH u zzfmmHOBaH"e 1o
CTaHIapTU3ALUS MOJIAPHOM YALHOHHEIM
(axTopoB Ha CKauoK 3amauaM "
B— Mpusenere pabouero pactBopa KOHLIEHTpaLu HAGOpATOpHEIM
TONOB  KHCIOTHOOCHOBHON THIPOKCHIA HATpPHSL. 9KBHBAJICHTAa BEIIECTBA paboam,
A Ornpenenenne Macchl KOMITBIOTEPHOS
TUTPOBAHMAL. aMMMaKa B COJISIX TecTHpOBaHNe,
aMMOHHS B pacTBope (C KOHCIIEKT
MaTeMaTU4YECKON
00paboTKON pe3yIbTaTOB
aHaIM3a). Pemrenne
pacueTHBIX 3a/1a4.
TurpoBanue (xucnoTHO- | YuebHo- Knaccudpukanms IucemenHOCIOMAIITH [1-11]
OCHOBHO€E) B HEBOJHBIX cpefax. | MCCIIEN0BATEIbCKasA METOZ0B ce 3ajaue,
CymHOCTS Meroza. | Padora CTyJeHTa TUTPUMETPUIECKOTO zzfezeizziizz 1o
PactBoputenn. ITonnora (YHPC). aHajH3a, BHJIB! 3aH:§:w "
Onpenenenue TUTPOBAHUS,  METOJBI
TpOTCeKaHMA FHCHOTHO' ACKOpPOMHOBON KHCIIOTHI B YCTaHOBJICHUS nzggg:;OPHHN[
OCHOBHBIX  PCAKIINH B | hapmarieBTHUIECKOM KOHEYHO TOYKH EOMHLK&EPHOC
HCBOJIHBIX pacTBOpPUTEIIAX. | mpemnapare. TUTPOBAHMUSL. TeCTHpOBaHHUE,
Tutpantsl METO/A. Tutpumerpruyeckuit KOHCIIEKT
IIpumenenue KHACJIOTHO- aHamus.  Tpebosauwus,

OCHOBHOTI'O TUTPOBAHUS B

MMPEABABIACMBIC
pCaKkuumiaM

K
B




HEBOJHBIX Cpelax. TUTPUMETPUIECKOM
aHaimsze.
OKucauTEIbHO- OKHUCIUTENBHO- Knaccuduxarms Iucemennoe [1-9]
BOCCTAaHOBUTEILHOE BOCCTAaHOBHUTEIBHOE peIoKC-METOOB, AOMalIHee  3alaHue,
tutposanue. CymHocTs Metoza. | LATPOBaHHC. YCIIOBHSL ~ HPOBEACHUS cobecesioBanne 10
IlepMaHTaHATOMETPHS. OB tuTpOBaHus CHTYalMOHHBIM
Buast OKHCIUTENBHO- 3a7a9aM "
IIpurorosiienue u Kpussie
BOCCTaHOBUTEIBHOTO 11a60paTOPHBIM
CTaHAapTU3aLUs OKHCIUTEBHO- paboram
TUTPOBaHUs (IIpsIMOE, 0OpaTHOE, tuTpanta. OnpenencHue BOCCTaHOBHUTEIBHOTO KOMHLIO’;"epHOG
3aMeCTI/ITeJII)HOe). HHI[I/IKaTOpBI MacCChI IEpPOKCHIA TUTPOBAHUA TecTHUpOBAHKE,
OKHUCITUTENEHO- BOJIOPOJIa B  pacTBOpe [MepmanranaToMeTpuye KOHCIICKT
BOCCTAaHOBUTEIBHOTO (YUPC) CKOC TUTPpOBaHHUC
TUTpOBaHHs.  VIHAMKATOpHbIE WnjmkaropHbie
OIIMOKH
OmKOKH. Kpussie
OKHCITUTENBHO-
OKHCIHTEIEHO BOCCTaHOBHUTEILHOTO
BOCCTaHOBHUTEILHOTO THTpOBaHUs
TUTPOBAHUS: pacuer,
MOCTPOEHUE, aHAIN3.
IlepmaHraHaroMeTpuuecKoe JuxpomaToMeTpuiecKoe Buner OB tutpoBanus, IMucemennast [1-9]
turpoBanue. CymHocTs MeToga. | THTPOBAHUE. UHJIMKaTOPBI KOHTpONIbHas padora,
VCloBus NPOBEICHNS Onpenenenue cyiabdaTa OKHUCIIUTEIIbHO- cobecejioBarue 110
Keesa (1) (c BOCCTaHOBUTEIBHOTO CHTYalMOHHBIM
MepMaHTaHATOMETPHYECKOTO . 3a1a4am
. MaTeMaTH4YeCKOi TUTPOBAHUSL. COMITLIOTEDHOC
TUTPOBAHHA. PUMCHCHHC 00paboTKON pe3yIbTATOB JnxpomaToMeTprudecK TeCTHPOBagI/Ie
TICPMAHTaHATOMCTPIUICCKOTO aHamsa). Penienue 0€ THTPOBAHHUE KOHCIEKT
TUTPOBAHUSL. pacYeTHBIX 3a1a4.
JuxpomaToMeTpuyeckoe HUonomeTtpus. HNonomerpuueckoe IMucemennast [1-9]
THTPOBaHUE. Hopmomerpus. IIpurotosiienue u TATPOBAaHUE. KOHTPOJIbHAs pabora,
Bpomaromerpusi, Gpomomerpus. | CTAHAAPTU3ALIA Ilpurorosnenne n cobeccposaEme o
pacTBOpa THOCYJb(aTa CTaHIapTH3ALMsA CHTYallHOHHBIM
Hurputomerpus n nepumeTpus. 3agavam
C Hatpus.  OmnpenesneHue TUTpaHTA. COMITLIOrEDHOC
YIIHOCTb MCTOJOB, THTPAHTBL | oo Onpenenene TeCTHpOBagHe
METON0B, MHJIUKATOPBL. | Onpenenenne Cu®’. OKHUCIIUTEIICH. KOHCIICKT ’
Yenosus NIPOBENCHUA | PemieHue pacueTHBIX
TUTPOBAHMUSL. Onpepenenue | 3amad.




KOHEYHOM TOYKH TUTPOBAHUA.

[IpumeHeHue METO0B.

9 OcanurenbHoOe tutpoBanue. | Hutpuromerpruueckoe 2 4 Hurpuromerpuueckoe IMuckmennast [1-8]
Cy1iHocTh MeToma. | THTPOBAHHE. TUTPOBAHHUE. KOHTPOJIbHAsL pabora,
TpeGoBaHKs, TpeTBbIBASIEMBIE K OnpeaerneHne MacCoOBOM Lepumerpuyeckoe zgge;i(;iﬁ?; 1o
p— s Metone, | A0 HOBOKamHa B TUTPOBAHHE. 3aanaM ,
Knaccudpukanuns METOOB. npertapare(c . 71ab0paTOPHBIM
Croco6b1 HPOBEJEHUs SO pabotam, 2
POBEA 00paboTKON PE3yILTaTOB KOMIIHIOTEPHOE
0CaTUTENHFHOTO TUTPOBAHUSA, | aHATN3A). TeCTHpOBAHHE,
KpPHBBIE WHAWKATOPHl MeETOAa KOHCIIEKT
0CaTUTEIFHOTO TUTPOBAHMUSL.
WNHnukaTopHBIE OLIMOKH.
. 15 [1-21]
HEPBAS PYBEKHASA ATTECTAIIMA (KOMIIBIOTEPHBIN TECT)
10 Aprentomerpusa. CymHocTts | Bpomo- u 2 4 Bbpomaromerpuueckoe IMucemennas [1-9]
MeETOoAa. PasHoBUAHOCTH | OpOMAaTOMETPUUECKOE TUTPOBaHUE. KOHTPOIIbHas paboTa,
apreHTOMETPHH. tuTpoBanue. OmnpenercHue cobecenopanne 10
[IpumeHeHune MacCOBOM TOJTH CUTYallMOHHBIM 2
apreHTOMETPUHU B | CTpenToIyia B Ipenapare. 3ajatam "
11a60paTOPHBIM
(bapmanamuse. paboTaM, KOHCIEKT
11 Kommekcumerpraeckoe OcaguTtensHOE 2 4 Wunukatopel  Meroma ITucemennas [1-9]
TUTPOBAHUE. CymIHOCTh | TUTPOBAHUE. 0CaIUTEIILHOIO KOHTPOIIbHas paboTa,
MeTo/a. TpeboBanusi, | ApreHTOMETpHS. TUTPOBAHMUSL. coGecenopanne 10
npeabsBisieMble K peakimsiM | [IpurorosiieHue 7 Knaccuduxarms CHTyalHOHHBIM
B KOMIUICKCHMETPUH. | CTAaHAAPTH3ALUS pacTBOpa METO/IOB sajatam "
Knaccudukanuss MeTomoB W | HUTparta cepedpa. 0CaIUTENHEHOTO Hzgggz;()pHHM
WX MPUMEHEHHE. Ompenenenne OpoMuna W TUTPOBAHMUSL. EOMHBIO;epHoe 2
WoauIa Kaiusi B pPacTBOpE OcanurenpHOE TeCTHpOBAHHE,
(c MaTeMaTHYECKOU TUTPOBaHUE, CYIIHOCTb KOHCIICKT
00paboTKO#l  pe3ynbTaTOB Metona. TpeOoBaHwMs,
aHan3a). MIPEIbIBIIEMbIC K
pEaxIusiM B METO/IE.
12 Kommnekconsl. PaBuoBecue | KommnekcoHomeTpus. 2 4 Bunst ITucemennas 3 [1-9]
B BomHBIX pactBopax DJTA. | Ilpuroronenue u KOMIUIEKCOHOMETPUYEC KOHTPOIIbHas paboTa,




CoctaB W  yCTOWYHMBOCTDH | CTAaHAAPTU3ALUS TUTPAHTA KOTO TUTPOBAHUSL. cobecenoBanke MO

KOMIUIEKCOHaTOB MeTaiuioB. | DATA. Onpenenenune Kpussie CHUTYalHOHHBIM

CymHOoCTh Meroja. | cynbdara IIMHKA B KOMIUIEKCOHOMETpHUYEC sanadam 1

TurpanTsl METO/IA. | PACTBOPE. KOTO TUTPOBAHWSI. 11a00paTopHBIM

WHnukaTops KommekconoHsl, paGoraw,
KOMIIBIOTEPHOE

KOMIIJIEKCOHOMETPHH, HUHIUKATOPbI TecTHpOBaHI,

TpeOoBaHMA K HHMM. Bunel KOMIIJIEKCOHOMETPHH. KOHCIIEKT

KOMITJIEKCOHOMETPHYECKOTO

TUTPOBAHMUSL. Kpussle

TUTPOBAHUS, OIIUOKH TIpH

TuTpoBaHuu. IIpumenenue

KOMIIJIEKCOHOMETPHHU B

dapmaHamse.

13 WHCcTpyMeHTaIbHBIE Omnpenenenue o0meit Knaccuguxanms IMTuckmennast [1-8]
(pmzmueckne wu  Qusmko- | xkectkoct Boapl. YUPC: HHCTPYMEHTAJIBHBIX KOHTPOJIbHAs paboTa,
XUMUYICCKHUE) METOJIbI | AHAIHM3 MUHEPATHHON BOJIBI. METOI0B aHaJIM3a. cobecezoBaHne 110
aHau3a. Onruyeckue O6nacts CHTYalMOHHBIM
METO/IBI aHaJm3a. oTpe eI IeMbIX saatam "
Knaccudukanus onTuaeckux COepKaHUM. Hzggg:;OPHHM
METO/IOB aHAJIN3A. XapakTepuCTUKU EOMHLIO’;CPHOG

YYBCTBUTEIBHOCTH U TeCTHpOBAHHE,
MOTPEIIHOCTH KOHCIICKT
OTICNBHBIX  METOJOB

aHanmsza  (TIpUMeEpHI).

CpaBHeHHE c

KJIACCUYECKUMHU

XUMUAYECKUMH

METO/IaMH aHaJN3a.

14 MonekynspHo- OnTtuueckue METO/IbI Ontudeckre MeETOBI IMuckmennast [3-9]
a0bCcopOIMOHHBIC MeToJbl | aHanu3a. Pedpakromerpus. aHaJIu3a. KOHTPONIbHas paboTa,
aHaiM3a, CyImHOCTh, | OTpeneneHne CcoaepKaHus Knaccuduxarms cobecezioBaHne 110
knaccudukanysa. OCHOBHOM | BelIECTB (XJIOpHAA KaJbIHU, ONTHYECKUX METOJOB CUTYallHOHHBIM
3aKOH CBETOTOIJIOMICHUS, | XJIOpHIa HaTpus, OpomMuzaa aHanmmza. OmpeneneHue saatam "
IPOHUCXOXKICHHUE HaTpusl) B pactBope COJep KaHUsl BEIIECTB B Hzggg Z;OPHHM
JIEKTPOHHBIX CIIEKTPOB. | METOZOM pePPaKTOMETPHH. pacTBope METO/I0M iOMHLm;epHoe
Pedpakromerpusi. pedpakToMeTpHH. TeCTHpOBAHHE,
doTomeTpusl. KOHCIIEKT




CrnekTpoMeTpus.

15 KonnuecrBeHHbBIN Onrtuueckue METObI KonuyecTBeHHBIN IMucpmennas [1-8]
dboToMeTpuUecKuil  aHaNH3. | aHAIHU3a. (doTtomeTpudecKkuit KOHTPONIbHas paboTa,
JuddepennmansHas DOTOKOTOPUMETPUIECKOE aHaJIn3. cobecejioparue 110
doromerpus. onpenenenne meau (1) B doToMeTpUUIECKOE CHTyalIlHOHHBIM

3a1adam u
doTtomeTpuyecKoe pacTtBope. ompeJesieHue A
11a00paTOPHEIM
TUTPOBAHHE. 3JIEMEHTOB B PacTBOPE.
- paboTaM, KOHCIIEKT
OcHoBHOI 3aKOH
cBeTonoriomeHusbyre
pa-JlambepTta-bepa.

16 JlromuHecueHTHBI  aHanu3. | OnTudeckue METOJIbI CrexktpodoTomerpuyec Iucemennast [1-9]
OOmue mojoxeHus. Buapl | aHaiuza. KM aHaJIu3. KOHTpOJIbHAs pabora,
moMuHecueHIM uU  ux | CnexkrpodoTromerpudeckoe ®yopeceHTHBIN cobecezioBanne 10
KJIaCCH(HKALHS. onpezeIeHue aHaIM3 CHTYaIlHOHHBIM

o 3aJadyaM n
OnyopecueHTHbI  aHAIW3 | HUAaHOKOOaIaMUHa (pmyopumerpus). aBOPATODHEM
(dbryopumertpus). (BuramuHa Bi,) B ammynax patop

pa60TaM, KOHCIICKT
WJTM B CYXOM Ipernapare.

17 Xpomarorpapudeckue Xpomarorpaduueckue Xpomarorpadudeckue IMuckmennast [1-12]
METOAbI aHaJIn3a. | METOIbI aHaIn3a. METOIbI aHaJIN3Aa. KOHTpOJIbHAsT paboTa,
HNonnooOMeHHAs XpomaTtomacc- BricokoaddextuBHas cobecezioBanye 10
xpomarorpadus.  ['a30Bast | CHEKTPOMETpUS. Ananus KUJKOCTHAS CHTyallHOHHBIM

3agadyamM u
(razo-kuaKOCTHAS u | npenapara HEKCT meronom XpoMaTorpadus. aBOPATODHEM
razoazcopOIMOHHas) ra30-KUIKOCTHOM pa6oI; an P

b

xpomarorpadus.  Baumsaue | XpomaTorpadum. KOMIIBIOTEPHOE
TeMIICpaTypbl Ha TECTHPOBAHME,
pa3aciicHue. KOHCHEKT
BricokoaddextuBHasg
JKHUJIKOCTHAS
xpomarorpadusi.

18 ONEKTPOXUMUYECKHE [Norenumomerpus: ONEKTPOXUMUYECKHE [Mucomennas [1-8]
Meronpl aHanmm3a. OOmme | m3mepenne pH pazmuaHBIX METObI aHAJIN3a. KOHTPOIIbHAs paboTa,
nousitua.  Knaccugukanus | pacTBOpoB. [ToreHnnmomeTpuyecku cobecenioBanne 10
SIIEKTPOXMMHYECKUX [TOTEHIIMOMETPUYECKOE i aHaJIM3. CHTYalHOHHBIM

3a1adam u
METOZIOB aHanu3a. | TUTPOBAHUE. [ToreHunoMeTpuIecKoe A
N 11a60paTOPHBIM
[MoTeHumoMeTpuIecKuii TUTPOBaHUE.

aHaJIn3.

pa60TaM, KOHCIICKT




19 Kongykromerpuaeckuit [ToreHunomeTpuueckoe 2 4 BTOPASI PYBEXKHASI [1-21]
aHaJIM3. THTPOBAHHE YKCYCHOM ATTECTALASA .
[onsporpadudeckuit KHUCJIOTHI. IIpsimas (KOMITbIOTEPHBIU 15
anann3. OCHOBHBIC MOHSTHSI. | KOHAYKTOMETPHSI. TECT)
UTOI'O 38 76 30 70




6. OOpa3oBaTesibHbIE TEXHOJIOTHU

TpaguunoHHbIe JEKIUH U NPAKTHYECKHe (CEMHHAPCKHE) 3aHATHUS C HUCIOJIb30BAaHUEM
COBPEMCHHBIX HHTEPAKTUBHBIX TEXHOJIOTHH. JIekuuu ¢ MCIOIb30BaHUEM MYJIbTUMEIUNHBIX
NPe3eHTalMH, JeKIMU-O0ecebl, JEKINU-TUaJIOTH, IBPUCTUYECKHIE JIEKLIUH, JIEKIIUU-BU3YyaIU3alliy,
MPAKTUYECKHUE 3aHATH, CAMOCTOSATENIbHAS paboTa CTYICHTOB, KOMIIBIOTEPHOE TECTUPOBAHHE.

Jlekuusi-quaaor — coiepkaHue IOAAETCS 4Eepe3 CEPHUI0 BOIPOCOB, Ha KOTOPBIE CTYIEHT
JIOJDKEH OTBEYaTh HEMIOCPEIACTBEHHO B XOJI€ JICKLIUU.

JlaGopaTtopHoe 3aHsATHe - ¢dopMma Y4eOHOrO 3aHATUS, HpPU KOTOPOH CTYIEHT TIOA
PYKOBOJACTBOM IIPENOAABATENS IPOBOAUT €CTECTBEHHBIC WJIM MMUTALMOHHBIC SKCIEPUMEHTBI WIH
OTIBITHI C LIEJBIO MOJATBEPHKIACHUS OT/IEIBbHBIX TEOPETUYECKHUX MOJIOKEHUH OnpesieieHHoN yueOHoH
JTUCIHUILTAHBI, TPHOOpPETaeT MPAKTHUSCKUE HABBIKA PabOThI ¢ JTa0OPaTOPHBEIM 00OpYIOBaHUEM,
00OpYJOBaHUEM, BBIUMCIUTENPHON TEXHUKOH, W3MEPHUTEIbHON ammapaTypod, METOIUKOU
SKCIIEPUMEHTAJIbHBIX  HccienoBaHui. JlabopaTopHble 3aHATHS HE TOJIBKO  3aKPEIUIIIOT
TEOPETUYECKHUE 3HAHUS, HO ¥ TIO3BOJISIFOT CTYACHTY IIIyOOKO M3y4aTh MEXaHH3M MPUMEHEHHUS 3TUX
3HAHWM, OBJAJECBaTh BAXKHBIM JUIS CIIELMAINCTa YMEHUEM HMHTEIUIEKTYAJIbHOIO IIPOHUKHOBEHUS B
T€ €CTECTBECHHO-TEXHUYECKUE WM IIPOU3BOACTBEHHBIE IIPOLECCHI, KOTOpBIE MCCIEIYIOT Ha
naboparopHoM 3aHaTuu. [lon BusHUEM 3TOM (HOPMBI 3aHATHI CTYJJCHTOB YaCTO BO3HUKAIOT HOBbBIE
WIEW HAy4YHOIO M TEXHUYECKOIO XapakTepa, KOTOpPbIE MCHOJB3YIOTCS B  KYPCOBBIX,
KBAJIM(MKALIMOHHBIX, IUIJIOMHBIX paboTax. JlabopaTopHble 3aHATUS B 3HAYMTENBHOM CTENEHH
o0ecneurBaOT OTPAOOTKY YMEHHH U HABBIKOB NPUHATHS MPAKTUUYECKUX PEHICHUH B peaslbHbIX
YCIIOBUSIX IIPOU3BOJCTBA.

JlaGopaTopHble 3aHATUS HE TOJBKO 3aKPEIUISIIOT TEOPETHUECKHE 3HAHMS, HO U IO3BOJISIIOT
CTYACHTY TINIyOOKO H3ydaTh MEXaHM3M IPHUMEHEHHs 3TUX 3HAHWM, OBJIAZEBATh BAXHBIM JUIA
CIELMAIUCTAa YMEHUEM HMHTEUIEKTYaJIbHOTO NIPOHUKHOBEHHUS B T€ €CTECTBCHHO-TEXHUYECKUE WM
IIPOM3BOJICTBEHHbIE MPOILIECCHI, KOTOPbIE MCCIEAYIOT Ha JlabopaTopHOM 3aHATuH. [lon BiusHUEM
9TON (HOpMBI 3aHATUH CTYAEHTOB 4YacTO BO3HMKAIOT HOBBIE HMJI€M HAYYHOI'O M TEXHHUYECKOTO
XapakTepa, KOTOpbIE MCIONB3YIOTCA B KYpPCOBBIX, KBAIU(UKAIMOHHBIX, IUIJIOMHBIX paboTax.
JIaGopaTopHble 3aHATUS B 3HAYMTEIBHON CTENEHH O0ECIEeYMBAIOT OTPAOOTKY YMEHHH M HaBBIKOB
MIPUHATUSA NIPAKTUYECKUX PELICHUI B PEAIBHBIX YCIOBUAX IIPOU3BOJICTBA.

[lepeuenr Tem ma0OpaTOPHBIX 3aHATUN ompeaensercs padouelt mMporpaMMoil y4deOHOI
JUCIMIUIMHBL. Komm4ecTBO CTyA€HTOB Ha TakKMX 3aHATHSAX HE IPEBBIIIAET I1OJOBHHBI
akajemuueckoil rpynmsl. [Ipuctynas k pabore B jabopaTopuu, CTYyAEHTY Cl€AyeT 3HaTh, UYTO
m000e HecoONI0IeHNE PACTIMCaHNs 3aHATHUH U AMCLUUIUIMHBI OyJET CUMTAThCS HApYyLIICHHEM €ro
ciry’)keOHbIX oOsi3anHOcTel. [IpernomaBarenb, KOTOPBIM BIEpBbIE BCTPEUAETCS CO CTYJCHTAMH Ha
BBOJHOM 3aHSTHH, JOJDKEH O3HAKOMUTh HMX C OOIIMMH MpaBwiaMH paboThl B J1abopaTopuw,
KOTOpbIE OHH 00513aHbI HEYKOCHUTEIHHO BBHITTOIHSITb.

IIpe3eHTanuM Ha OCHOBE COBPEMEHHBIX MYJIBTUMEIUHHBIX CPENCTB - caMblil () (heKTUBHBIN
Croco0 JIOHECEeHUs] BaKHOW MH(POPMALUU MPHU MyOJUYHBIX BBICTYIUICHUSX. Claia-npe3eHTanuu ¢
UCIOJIb30BAaHUEM MYJIbTUMEIUMHOrO 000pyJIOBaHMsI TMO3BOJSAIOT 3(O(EKTUBHO M  HATJISIHO
MIPEJICTaBUTh COJEPYKAaHUE U3Yy4aeMOro MaTepuaia, BbIACIUTh U MPOUUIIOCTPUPOBATH COOOIIEHHE,
KOTOpO€ HECeT MOYyYMUTENbHYI0 MHGOpPMAIUIO, MT0Ka3aTh €€ KIYEBbIE COIEepKATeNbHbIE MYHKTHI.
Hcnonp30oBaHne MHTEPAKTUBHBIX JJIEMEHTOB TIO3BOJIICT YCHWIIUTH S(PQPEKTHBHOCTH ITyOIMYHBIX
BBICTYIUICHUH, SIBJISIOLIMXCS YAaCThIO MPO()ECCHOHAILHON AEATEIbHOCTH MPErogaBaTersl.

OmnJaiiH-3aHATHE — PA3HOBMJHOCTH BEO-KOH(EPEHLMHU, NPOBEJACHHE OHJIAWH-BCTPEY WU
npeseHTanui yepe3 MHTepHeT B pekuMe peanbHOro BpeMeHu. Kakaplii U3 y4aCTHUKOB HAaXOJUTCS



Yy CBOET0 KOMITBIOTEpPA (CPEICTBA CBSI3H), a CBSA3b MEXKIy HUMH IMOAJepKuBaeTcs depe3 VHTepHeT
MOCPENICTBOM 3arpy’KaeMoro MPHIIOKEHHUs, YCTAHOBJICHHOTO Ha KOMIIBIOTEPE KaXKJOTO YYaCTHHUKA
(Zoom, Meet, Skype u ap.).

Buneoxondepenuuss — ceanc BumeokoHgpepenncsszu (BKC) — »sto TexHomorus
WHTEPAKTHUBHOTO B3aMMOJICHCTBHS JBYX M 0OJiee YYaCTHHKOB OOpa30BaTEIbHOTO Iporecca JUls
oOMeHa HHPOpPMaIIUEH B peabHOM PEKUME BPEMEHH.

Hcnonp3yroTcss ~ MHTEpakTUBHBIE ~ METOABI  OOydYeHHMs:  CUTyallMUOHHbIE  3ajauH,
UCCIIEIOBATEIILCKUIT METOJl OOY4YeHHWs, JEJOBbIC WIPBI, TOJATOTOBKA W IyOJMYHAs 3alluTa
pedepaToB. Mcronb3yoTcst peHTHHTOBasi TEXHOJIOTUS, TEXHOJIOTUHU IUCTAHIIMOHHOTO 00y4eHUs!.
Hcnonb3yroTcsi MHTEPaKTHBHBIE METOJIbI OOYYEHUS: CHTYallMOHHBIC 3aJlaud, UCCIIEI0BATEIbCKUI
MeTOJ 00ydeHUsl, IeIOBBIE UTPhI, MOArOTOBKA U IyOJIMYHAas 3a1uTa pedepaTos.

TexHosiorust 3J1eKTPOHHOro o0y4yeHHMsl (peaju3yercs TMpH TOMOILIM  3JIEKTPOHHOMH
uHpopManmorHo-oopazosarensHoi cpenpl (DUOC) COI'Y mpu ucnonw3zoBanuu pecypcoB IbC,
IIPY IPOBEICHUH aBTOMAaTU3UPOBAHHOTIO KOMITBIOTEPHOTO TECTUPOBAHUS U T. [1.).

Hcnonp3ytorest 0auIbHO-PEUTHHTOBAsT CUCTEMa OLICHKU 3HAHUH, TEXHOJIOTUU C MPUMEHEHHEM
TUCTaHIIMOHHOTO 00y4eHus Ha tuiardopme http://lms.nosu.ru/.
IIpumeyanus:

- Bce Bumbl yueOHON pabOThI MOTYT MPOBOJIUTHCS TUCTAHIIMOHHO HA OCHOBE JIOKAJIBHBIX
HOPMAaTHBHBIX aKTOB.

- B memsx peanuzanuu  MHAMBUIAYAJIBHOTO IMOJAXO0Ja K OOYYEHHIO CTYJIEHTOB,
OCYIIECTBIISIOMUX ~ YYEOHBIM  TpoIecC 10 HWHAWBUAYATBHONH  TPAaeKTOPUHU B paMKax
WHAVNBUIYAITBHOTO pabodero riaHa, N3y4eHHe TaHHOW TUCITUILTMHBI MOXKET OCYIIECTBIISTHCS Yepe3
WHAWBUAYaIbHbIE KOHCYJbTALMU MPENoAaBaTessi OYHO, B Yachl KOHCYJIbTAllUMH, MO 3JIEKTPOHHOM
MoYTe, a TAKKE C UCIOJBb30BaHUEM  IUIAT(HOPMBI TUCTAHIUOHHOTO 00yueHuss Moodle, muaHbIi
kabunet cryaeHTa Ha noptane COI'Y, npyrux snementoB DMOC COI'Y.

Ne/m. Tema Bun Kosmuecr | AxTHBHBIE GOPMBI HNHTepakTUBHBIE
3aHATHUA BO 4acoB dopmbI
Jlex | Jlab
1 OCHOBHBIE mOHATHs | Jlexuus; 2 4 Jlexuus-6ecena, Metox paboThl B MamkIX
AHAIUTHYECKON XUMHUH. Jlaboparoptoe Jlexuus-nuanor rpymmnax;
BEBIONTHEHHE  OCHOBHBIX Hccrnenopatenbekas | CaT JUCTAHIIMOHHOTO
omepanuii  XHMHYECKOTO nabopaTopHas obysenns (JI0) COT'Y na
aHAIM3a pa60Ta IJiomaake CHUCTEMBI
TeXHI/IKa' S — «MOODLE» 1o cchuiKe:
. http://Ims.nosu.ru/
AHAJTMTHYECKUX PEaKITHIA.
2 Peaxkun KaTHOHOB | Jlekuus; 2 4 Jleknus-6ecena, Pemenne  cuTyanMoOHHBIX
NEPBOH  AHATMTUYECKOU JlaGopatoproe Jlexuus-nuanor 3aj1ay;
TPYIIIIBL. 3amaua Ha Uccnenosarensckas | Caut AUCTaHIHOHHOTO
aHaJIu3 CMECH KATHOHOB naGoparopHas obyuenns (JIO) COT'Y na
o ) IJI0IIaAKe CHUCTEMBbI
MEpBOM  AHAIUTHYECKOM paboTta Ha
FOVIIIEL «MOODLE»
Py ) cepuike: http://lms.nosu.ru/
3 [Ipumenenue 3akoHa | Jlexuus; 2 4 Jlexmus-Oecena, Penienne  cuTyanmoHHbIX
NEMCTBYIOIIMX Macc K Jlabopatoproe JTeKIus-auanor 3ajay;
pacTBopam HccnenosaTenbckas | YICCICI0BATENbCKHET METO
3JIEKTPOJIHUTOB. naGoparopHas obyzerms  (Bomommerme
o HWHAWBUAYAJIbHBIX
KauecTBeHHblii  aHanus pabora JHBHILY .
KATHOHOB BTO Oﬁ IIMCBMCHHBIX 3aI[aHI/II/I);
. p Caiir JUCTAaHLIMOHHOTO
AQHATMUTHYECKON TPYIIIHL. oByucrus (JIO) COTY mHa
Pemienmne pacyeTHbBIX [ToIIAKe CHCTCMbI
3azad. «MOODLE»
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ccplike:http:/lms.nosu.ru/

4 OCHOBHBIE  TMOJOKEHHS | Jlexuus; Jlexuus-6ecena, CuryalnOHHbIN aHAIIU3;
TEOpUH pacTBOpoOB -HaGOlf)aTopl'lOe .HCK]_[I/ISI-,ZII/IaJ'IOF yqe6HO-HCCHeIl0BaTeHLCKaH
DJIEKTPOJIMTOB. HccnenoBatensckas | Padora crynenta (YUPC);
AHaIUTHYECKUE PEaKIUH naboparopHas Cgm HHCOTaHgg({_I;I;OFO

o OOYUYCHUA Ha
KATHOHOB TpeTher pabota y (10)
r MBI PeH_IeHI/Ie IJI10IIaAKe CUCTEMBbI
Py ) T «MOODLE» o
pacdCTHBIX 3a/ad. 1eCT — ccpuike: http://lms.nosu.ru/
KoHTposib Nel. Amnanus
CMECH  KaTWoHOB  2-3
TpYMIL

5 YUPC. Koutponbuas | Jlexuus; Jlexuus-6ecena, HccnenoBaTenbCkuii METOT
3amaua: AHanus cmecu | J1adoparoproe JleKkuus-nuanor oOyuennss  (Bobmonnenne
KaTHOHOB 1-3 Hccnenoparenbckas | MHAHBHAYAIBHBIX
AHAJMTUYECKUX TPYIIIL naboparopHas MHCBMEHHBIX 3a1aHuiH);

pa60Ta Cairt JAUCTAHIIUOHHOI'O
obyuenns (O) COI'Y Ha
Iioniaake CHUCTEMBbI
«MOODLE» o
ccpuike: http://lms.nosu.ru/

6 [Ipumenenue 3aKoHa | Jlexmms; Jlexuus-6ecena, Penienue  cuTyanmMoHHBIX
geficTByromux ~Macc K | Jlaboparoproe Jlex1usi-iuanor 3aj1a;

CHCTEME! 0CaJoK - Uccnenoarenbckas | CAAT AMCTaHINOHHOTO

HACBINIEHHBIH  PacTBOP. nabopaTtopHas obyuenns ([I0) COT'Y na
iomagke CHUCTEMBI

AHaIUTHYECKUE PEaKIHH pabota HaL

KaTHOHOB YeTBEPTOM «MOODLE» o

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

AQHAJUTUYCCKOH  T'PYIIIBI

M0  KHUCJIOTHO-OCHOBHOM

KJIaCCH(PUKAITUH

7 KontponbHas pabora Nel | Jlexuus; Jleknusa-6ecena, Pelienne  CUTyalMOHHBIX
(nmuceMeHHo).  Peakuun JlaGoparoproe Jlexuus-muanor 3an1ad;

KaTHOHOB 5-i1 Uccnenosarenbckas | YICCIEI0BaTENbCKHHE METON
AHAJINTUYECKOH  TPYIIIBI naboparopHas obysemus  (Brmommerme
v NMHAWBUAYAJIBHBIX
M0  KHCIIOTHO-OCHOBHOM pabora JUHBHILY .
IINCBbMCHHBIX BallaHI/II/I)
KJacCU(UKAIIHH.
Pemienue 3amau
8 [Ipumenenne 3aKoHa | Jlexims; Jlekmusa-6ecena, HccnenoBaTensCKkuii METON
i Jlaboparoproe - 00yJeHHs Brmonnenue
IEUCTBYIOIMMUX Macc K EKIUS-TUAJIOT y
KHCJIOTHO-OCHOBHBIM Hccnenoparenbckas | MHAMBHAYAIBHBIX
PaBHOBECHSIM. naboparopHas EHS"MeHHHX sajiaHuk);
UT HNCTAHIIUOHHOTI
AHaTUTHYECKUE PEAKIIHH pabora a AUCTAHIMOHHOTO
N obyuerns ([O) COI'Y Ha
KaTHOHOB 6-1
o IJI0IIaAKe CUCTEMBbI
AHAATHYECKOH  rpYMIIEI «MOODLE» o
10 KMCIIOTHO-OCHOBHOH ccpuike: http://lms.nosu.ru/
KJ1accuDUKaIH
9 IMpumenenue 3akoHa | Jlexuus; Jlexuus-6ecena, YHUPC;
JNEHCTBYIOIMX  Macc K Jlaboparoproe JIeKIsI-THanor Pemienre  CHTYaI[MOHHBIX
OKHCIIUTEIBHO- Hccnenosarenbckas | 3449
BOCCTaHOBHUTEJILHEIM nabopaTopHas CgHT ﬂH%TaH(L:Ig(}HSI;OFO
YCHUS Ha
PaBHOBECHSIM. pabota Enzmeam(e (10) CHCTEMET
YUPC: R KonTponbras «MOODLE» o
3allaqa  «AHaMA3  CMECH ccpuike: http://lms.nosu.ru/
KaTUOHOB 4-6
AHAIMTHYCCKUX TPYIIDY.

10 VUPC: Kontponpnas | Jlexuus; Jlexmusa-6ecena, YUPC;
zamaua  «AHanu3 cmecu | Jlaboparopoe Jlexus-muanor PemieHne  cuTyalMOHHBIX
KaTHOHOB 4-6 Uccnenosarensckag | 33431, 5
AHAIUTHYCCKUX TPYIID». nabopaTopHast HccnenosatensCckmii METox

oOyuenust  (BrimonmHeHue



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/

pabora UHAUBUY ATBHBIX

MUCHMEHHBIX 3aJIaHHIA)

11 AHanuTHYeCcKHe peakiuu | Jlexums; Jlexuus-6ecena, Pemenne  cuTyalMOHHBIX
AHHOHOB epBoi JlaGopatoproe Jlexums-maanor 3a71ay;

AHAJIUTUYECKON  TPYMIbI HUccnenoBarenbekas HccnenoBaTtenbeckuil MeTOL,
1o KIaccuduKanum, naGopaTtopHast obyuenns  (Bhmonnenne
OCHOBaHHO Ha pabota MHMBHIYATBHBIX
06pa3OBaHI/II/I IIHMCBMCHHBIX BaﬂaHI/II/I)
MaJIOPACTBOPUMBIX COJIEH

Oapus u cepebpa.

12 Kontponbnas pabora Ne | Jlexuus; Jlexmus-Oecena, HUccnenosatenbekuit MeTon
2 (muchMeHHo). | J1a0oparoproe Jlexuus-auanor oOyuenns  (Brimonxenue
AHanuTU4YecKue peaxkiuu Hccnenoparenbckas | MHAMBHAYAIBHBIX
AHHOHOB 2-3 naboparopHas g:;iMeHHB;’;Z:EEEEgﬁHOFO
;I;EI:;;::Z;Z:. rpymL. padora obyuenus (J10) COT'Y ma

IUIOIMaaKe CHUCTCMBI

«MOODLE» o

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

13 Tect-kouTposb Ne 3 no | Jlexuus; Jlexmus-Oecena, YUPC;
aHaJIN3y aHuoHoB, | J1aboparoproe Jlexuus-nuanor PemieHne  cuTyalMOHHBIX
3agaun Ha CMECh Wccnenoparenbckas | 38034, 5
aHuoHoB  1-3  rpymm. naGoparopHas HccnenoBarensCkuii METON
YUPC: KonTponbnas pabora oOyuenns  (Bemosmenue

WHIANBUAYAJIbHBIX
3amada  «AHAIU3 CMECH HHCHMEHHBIX 3aaiii)
AHUOHOB 1-3
AHATUTHYECKUX TPYII.

14 ToHnkxocnoWHas Jlekuwus, Jlexkums-6ecena, YUPC;

XpOMaTorpa(bI/Iﬂ " Jlabopatoproe Jlexums-quanor Pemenue mHAMBHUIYaTbHBIX
JKCTpPaKLIUs B HccnemoBarenbckas | CUTYAIMOHHBIX 3a/1ad;
KauyeCTBCHHOM aHallu3e. nabopaTopHas

YUPC: KontponpHas pabora

3ajjadya  «AHAIU3 CMeECcH

KaTHOHOB  BCceX  O-TH

AHATUTHYECKUX TPYIII».

Pemenue 3anau.

15 Kontponbnas paborta Ne3 | Jlexuus; Jlexuus-6ecena, VUPC;

(HI/ICBMCHHO). VUPC: JlabopatopHoe Jlexknus-quanor Pemenune CUTYyallMOHHBIX
KonTponbnas 3aja4a Uccnenosarenbckas | 3843449

«AHaIH3 CyXO# cONu MiIn naboparopHas PasHOYPOBHCBLIC .
cMecH CyXI/IX COHeﬁ» pa60Ta IIMCBMCHHBIC 3aaaHUs Caiit
(mepBoe 3ansTHE). JO COI'Y nHa miomaznke

cuctembl «MOODLE» 1o

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

16 YUPC: Kontponpuas | Jlexmus; Jlekmusn-6ecena, YUPC;
3amada  «AHaius nyof/j JlabopatopHoe Jlexuus-nuanor Pemenue CUTYalIMOHHBIX
CONMW WIH CMECH CYXHX Uccnenosarensckag | 33439,
conel» AHHOHBI p - naGoparopHas Meton paGoTsl B Mambix
3JIEMEHTOB. Peakuun pabota TPyIIax;

Caiit JUCTAHIIUOHHOTI'O
oOHapyXeHUs  aHUOHOB obyuenus (10) COTY 1a
(BTOpOE 32HATHE). IUIOLIAJKE CHCTEMBI

«MOODLE» o

ceplike:http://Ims.nosu.ru/

17 I'paBumeTpuueckmit Jlexuus; Jlexmus-Oecena, Pemenne  cuTyanMOHHBIX
aHaIN3. Onpenenenne Jlaboparoproe Jlexus-muanor 3anad;

MacChl CEpPHOUM KUCIIOTHI B UccnenoBarensckas | CIHT JIMCTaHIIMOHHOTO
pacTBope (mepBoe naboparopHas Eiz::;fe (J10) Cgll; Ze;;
SAHATHE). padora «MOODLE>» o

ccpuke: http://lms.nosu.ru/



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

18 I'paBUMeTpUUeCKHit Jlexuus; Jlexmus-Oecena, Pemienue  cuTyalmoHHBIX
aHaINn3. Onpenenenne Jlaboparoproe Jlexus-muanor 3a/1a4;

MaccChl CEpHOU KHUCIIOTHI B Uccnenosarensckas | CaHT JMCTaHLIMOHHOTO

pacTBope (BTOpOE naboparopHas E%?{f:;xi (10) Cgll;zehfb?

;jliiililx 3aaatf.emeHHe padors «MOODLE» 1o
ceplike:http://Ims.nosu.ru/

19 Mepnas nocyna, | Jlexuus; Jlekmusa-6ecena, Pemienne  cuTyanmoHHBIX
HCTIONb3yeMast p | Jlaboparoproe Jlexuus-nuanor 3aj1ay;
TUTPUMETPUIECKOM HccnemoBarebeKast Caiir JUCTAaHLIMOHHOTO
aHanmse. Iposepka nabopaTtopHas ﬁiz::;; (10) CCOHI; z’e 1\:‘3
BMECTHUMOCTH MEpHOH abora
MOCYBL:  KOJIO, 6IOp£TOK, P «MOODLE>
THITETOK. ;mccmm(e:ht'm://lmw

20 Turpumerpudeckuii Jlexuus; Jlexmus-Oecena, Pewenne  cuTyanMoHHBIX
aHaJIu3. Kucnorro- | /1aboparoproe JleKIus-muanor 3a1ad;

OCHOBHOE€ TUTpPOBaAHHUE. Uccnenosarenbckas Caiir AACTAHIIMOHHOI'O
[IpuroTosieHue " naboparopHas E%::;i (10) CCOHl; Ze 1;:1
CTaHJapTU3AIUS abora
paCTlls[oga : COJIAHOM P «MOODLE»
mocchiIKe: http://lms.nosu.ru
KkucnoTel. Ompenenenue /
MacChl IEI0YH B
pacTtBOpE (c
MaTeMaTHYCCKOM
00paboTKOl pe3yJbTaTOB
aHaIu3a).

21 Kucnorno-ocHoBHoe Jlexuus; Jlexuus-6ecena, PemieHne  CHTYyamMOHHBIX
tutpoBanue: OnpeeneHue Jlaboparopoe JIekIusi-uanor 3amad;

MaccChbl LIEI0YN 51 UccnenoBarensckas | CAHT AUCTAaHLHOHHOTI'O
kapOOHATa HATPUS NIPH KX nabopaTropHas Eiz‘{e;{iﬂe (10) Cgll;z’e;i
COBMECTHOM TPHCYTCTBHI pabora «M(I)HOI]l) LE»

(c Nf,aTeMaTquCKOH mocchiIKe: http://lms.nosu.ru
00paboTKON  pe3yJbTaToB /

aHaJIn3a). B

22 KucnorHo-ocHoBHOE Jlexums; Jlexuus-6ecena, Pemenne  cuTyauMOHHBIX
TUTPOBAHHE: Jlaboparoproe JIeKIus-THamor 3a1au;

[Ipurorornenme u Hccnenopatenbekas | CauT JUCTAHIIOHHOTO
cTaHmapTH3aius pabodero JabopaTopHast obyuenns (J10) COI'Y na
paCTBOpa FHHPOKCI/II[a pa60Ta IJiomaake CHUCTEMBI
HaTpPWsL. OmpenencHue «MOODLE»

mocchuIKe: http://lms.nosu.ru
MacChl aMMHaKa B COJSIX /
aMMOHMA B pacTBope (c B
MaTEMaTHYECKOM
00paboOTKOH  pe3yNbTaToB
aHAIN3a). Pemenne
pacUETHBIX 3a/a4.

23 VuebHo- Jlexuust; Jlexmusa-6ecena, VYUPC;
HCCIIEI0BATEIIbCKAS Jlabopatoproe JleKIus-muanor Pemienre  CHTYaIllHOHHBIX
pabora crynenra (YUPC). HccnenoBatenbckas | 34441
OnpeneneHne naboparopHast Caiir JUCTaHLIHOHHOTO
aCKOPOMHOBOH KHCJIOTHI B pabora obyuenns (JI0) COT'Y na
(apMareBTHIECKOM TUTOIIAKE CHCTEMBI

«MOODLE» o
Hperapare. cebuike:http://lms.nosu.ru/

24 OKHCIUTENBHO- Jlexumst; Jleknusa-6ecena, Pemenne  cuTyannMoHHBIX
BOCCTAHOBUTEIBHOE JlaGopatoproe JlekIus-muanor 3amau;

TUTPOBAHHUE. HccnenoBareabekast Caiit JOUCTAHLIMOHHOT'O
[TepMaHraHaTOMETpHS. naboparopHas obyuenns (J10) COI'Y na

IJIOIAaaKe CHUCTCMBbI



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

ITpurotoBnenue u
CTaHJapPTU3ALH
TuTpanTa. OmnpeneneHue
Macchl HepoKcuaa
BOJOpOJa B  pacTBoOpe
(YUPC)

pabora

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

25 JuxpomaToMeTpuuecKoe Jlexums; Jlexuus-6ecena, Pemenne  cuTyalMOHHBIX
tutpoBanue. OnpeneneHue JlaGopatoproe JleKuus-quanor 3ajay;
cynbara xenesa (II) (c UccnenoBatenbckas | CAT AMCTaHIMOHHOTO
MaTeMaTHYeCcKOH nabopaTopHas obyuenns ([10) COI'Y na
00paboTKOM  pPe3yJIbTaTOB pabota TLIOMAAKE CHCTCMBI
«MOODLE» o
aHAHZA). Pemerne ccpuike: http://lms.nosu.ru/
pacyUeTHBIX 3a/1a4.
26 Nomomerpus. Jlexuus; Jlexnus-Oecena, PenieHne  CUTYalMOHHBIX
[IpuroroBieHue u | Jlaboparoproe JleKIusi- nuaior 3aj1ay;
CTaH/[apTU3ALN UccnenoBarenbckas | CAT AMCTAaHIHOHHOTO
pacTBopa  THOCyIb(daTa nabopaTopHast obyuenns ([10) COI'Y na
HATpPUSL. Omnpenenenne pabora THIOTLA/IKE CHCTCMBI
OKHCITHTEICH. «MOO].)LE’.’ 1o
- ccplike:http://Ims.nosu.ru/
Omnpenenenne Cu™'.
Pemienne pacyeTHBIX
3aad.
27 Hutpuromerpuueckoe Jlexuus; Jlexmus-Oecena, Pemenne  cuTyanMOHHBIX
turpoBanue. OnpeneneHue Jlabopatoproe JIeKusi-Iuanor 3a7a4;
MAacCOBOM [0 HOBOKaWHA Uccnenosarenbckas | CauT JUCTAHIIUOHHOTO
B mhemapme (¢ naopatopiias e ) onerens
MaTEMaTUYECKOM aboTta
006paboTKOll  pe3yabTaToB b «MOODLE o
ccelike: http://lms.nosu.ru/
aHaJIN3a).
28 bpomo- u | Jexuus; Jlexums-6ecena, PeuieHrie  CHTYalMOHHBIX
OpOMaTOMETPHYECKOE JlaGoparoproe Jlexnus-quanor 3a/1a4;
THUTPOBaHHUE. HccnemoBarebekast Caiit JUCTAaHLIMOHHOI'O
OmnpeneneHue MacCOBOM nabopatopHas Eiz::;; (10) nglzehﬁ
iggﬁapag?emounﬂa ’ padora «MOODLE» o
cepike:http://lms.nosu.ru/
29 OcanurenbHoe Jlexmus; Jlexnms-Oecena, Pemenne  CHTyalMOHHBIX
TUTPOBAHME. Jlaboparopoe JleKusi-Iuanor 3a7a4;
ApreHToMeTpus. HccnenoBarensckas Caiir JUCTAaHLIMOHHOT' O
[Ipurorosnenue U nabopatopHast Eiz‘:;’:;(ﬂe (10) Cgll; z’e I;Ii
;;iiﬂgﬁ;ngauﬂﬂ HHTpaTa pabora «MOODLE» o
ccolike: http://lms.nosu.ru/
cepebpa. OmpenencHue
OpomMuIa ¥ MOAUIA KaTus
B pactBOpe (c
MaTeMaTUYECKOU
00paboTKO# pe3ynbTaTOB
aHaJIn3a).
30 Kommnnekconomerpus. Jlexums; Jlexuus-6ecena, Penienne  cuTyanMOHHBIX
[TpuroroBieHuEe u | Jlaboparoproe Jlexus-muanor 3aj1ay;
CTaHJIapTU3ALHUS UccnenoBatenbckas | CAAT AMCTaHLMOHHOTO
THTpPaHTa S/TA. naGopatopHast obyuenns ([O) COI'Y Ha
Onpenenenne  cynbdara pabota TLIOMMANKe CHCTEMBL
LIMHKa B pacTBOpe. «MOODLE» o
ccplIke:http://Ims.nosu.ru/
31 Omnpenenenue o6meii | Jlexius; Jlexuusi-6ecena, Pemenne  cuTyanMoHHBIX
JKeCTKOCTH Bojbl. YUPC: | Jlaboparoproe JIeKIus-auanor 3ajay;
AHamu3 MUHEPATHHOMN UccnenoBarenbckas | CAT ANCTaHLMOHHOTO
BOJIBL. n1aGopatopHast obyuerns ([O) COI'Y Ha
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pabora IUIOIIA/IKE CHUCTEMBI
«MOODLE» mno cchuike:
http://Ims.nosu.ru/

32 OnTtudeckue MeTOonbI | Jlexuus; Jlexknus-6ecena, Pemenne  cUTyalMOHHBIX
aHaJIn3a. Jlabopatoproe Jlexmus-auanor 3aj1a4;
Pedpakromerpus. Uccnenosarensckas | Cant AUCTaHINOHHOTO
Onpenenenue CouepsKanus naboparopHas Eizzf:;i (110) ngl;ze;j
BEIICCTB xJIopuaa aboTa
I(aJ'ImBLII/IH, XJIOpI/IL[aE Ha%ﬂi, P «MOODLE» mno cchuike:

http://Ims.nosu.ru/
Oopommua HaTpUs) B
pacTBope METOJIOM
pedpakTOMeTpHUH.

33 OnTtuueckue MeTOoAbI | Jlekums; Jlekmus-06ecena, Pemienne  cUTyanMoHHBIX
aHAIU3a. Jlabopatoproe Jlexuus-muanor 3a1a4;
DOTOKOJIOPUMETPUUECKO UccnenoBatenbckas | CaAT AUCTAaHINOHHOTO
e onpenenenne mean (I1) naboparopHas Eiz::;; (110) CSII;Ze;;
B pactBope. paora «MOODLE» mo cchuike:

http://Ims.nosu.ru/

34 OnTuyeckue MeTonpl | Jlexums; Jlexums-6ecena, Pemenne  cuTyalMOHHBIX
aHaIU3a. Jlabopatoproe Jlexuus-nuanor 3a/ad;
CnekrpodoromeTpuieck UccnenoBatenbckas | CAHT AMCTAHIINOHHOTO
oe onpeieNieHne nabopaTopHas ﬁiz::;; (710) ngl;ze;i
?;?;ﬁ;g:ﬂaMﬂgi) B pabora «MOODLE» mno cchlke:

http://Ims.nosu.ru/
aMIlyJax WiId B CYXOM
npemnapare.

35 Xpomartorpaduaeckre Jlexums; Jlexuus-6ecena, Pemenne  CHTyalMOHHBIX
METObI ananuza, | Jlaboparoproe Jlexuus-nuanor 3a71a4;

Xpomaromacc- Hccnenoparenbckas | CanT AUCTaHIIMOHHOTO

CHIEKTPOMETpHUsL.  AHaun3 nabopartopHasi Eiz;ﬁ::;fe (10) Cgll;zle;i

32 ig;gifa HEiS(I padora «MOODLE» mo cchuIKe:
. http://lms.nosu.ru/

KHUJIKOCTHOU

XpoMaTorpagum.

36 ONEeKTPOXUMUYECKHE Jlexums; Jlexuus-6ecena, PeuieHne  cHTyallMOHHBIX
METOIBI ananu3a, | Jlaboparoproe Jlexuus-nuanor 3ajay;

[ToTenmmomeTpusi: UccnenoBarensckas | CauT AMCTaHIHOHHOTO

usMepenne pH pasnuaHbIx naboparopHas obysenns (10) COI'Y na

paCTBOpOB . pa60Ta IIomaaxKe CHCTCMbI

IToreHmomeTpuueckoe «MOODLE» o
. ccpuike: http://Ims.nosu.ru/

TUTPOBAHHUE YKCYCHOM

KHCIIOTHL.

7. YueOHO-MeTOoAuYecKoe o0ecneyeHrne CaMOCTOSITeIbHOH PadoThI
CamocTtosTenbHass paboTa 0OyYarOMIUXCs SIBISIETCS OJHUM W3 BHJIOB Y4YEOHBIX 3aHSATHH.

CaMocTosTenbHas pa60Ta IpOBOAUTCH C LCIIbIO:

— CHCTCMATHU3AllMH U 3aKPCINICHUS IMOJYYCHHBIX TCOPCTUUYCCKUX 3HAaHUU U MPAKTUYCCKUX

YMEHUI 00y4arolIiXcs CTy/I€HTOB;

— yrIIyOJIeHUs ¥ PACIIUPEHUS] TEOPETUUECKUX 3HAHUI;

— (¢opMHpOBaHUS YMEHHMH HCIIOJIb30BaTh HOPMATHBHYIO,

JOKYMEHTAIMIO U CTIELUAIbHYIO JTUTEPATYpY;
- (opMHpOBaHHUS CAMOCTOSITENFHOCTH MBIIUICHUSA, CHOCOOHOCTEH K CaMOpa3BUTHIO,

CaMOCOBCPIICHCTBOBAHUIO U CaMOpPCaIn3aluun;

— Pa3sBUTHUA UCCIICAOBATCIILCKUX yMCHI/Iﬁ

IIPAaBOBYIO, CIIPABOYHYIO

CamocrositenpHast paboTa 00yJaronuXcsi OCYIISCTBISIETCS HA TPOTSHKEHUN W3YUYEHUST BCEH
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JUCITUTUTMHBI B COOTBETCTBUH C YTBEP)KICHHON B YYeOHOM IIJIaHE TPYJAOEMKOCTBIO U COCTOUT U3:

- pa6OTLI CTy,)IeHTOB C JICKOWMOHHBIMH MaTepI/IaJ'IaMI/I, IIONCKAa WU aHaJIn3a J'II/ITepaTypI)I 158
AJICKTPOHHBIX UICTOYHUKOB HH(POPMAIINH T10 33JJaHHOHN TEME;

- BBITIOJTHEHUS 3aJIaHUM JIJIs1 camocTosATeNbHOM padoTel B DOC COT'Y;

- U3YYEHHS TEOPETHUECKOrO0 M CTaTHCTUYECKOTO Marepuana Jjs TMOATOTOBKH K
CEMUHAPCKUM 3aHSATHSM,

- IOATOTOBKH K 9K3aMEHY.

CamocTosTenbHas paboTa CTyJICHTOB ITPOBOAMTCS B BUC TUCHMEHHBIX JIOMAIITHUAX 33 JaHHH
(B TOM umclie, pa3HOYPOBHEBBIX 3a/J[aHUI), TIOJTOTOBKM KOHCIEKTOB MO TE€MaM MPaKTHYECKHX
3aHATHNA. CTYIEHTHl MMCHMEHHO BBITIOJNHSIOT 3aJaHHs IS CAMOCTOSITEIILHOM PabOTHI, MOJIB3YSCh
TEOPETUYECKUM MaTepuaaoM (JIeKIuu, ydeOHas NIuUTepaTypa W HHTEPHET-Pecypchl MO JaHHOMN
TeMe), IOCJIC YeTO MPOBOTUTCS OOCYKACHHUE JAHHOH TEMBI TI0]] PYKOBOJICTBOM IIPEIO1aBaTEIIsI.

Bormpockl, BRIHOCHMBIE Ha CaMOCTOATEIbHOE HM3YUYCHHE, a Takxke ydeOHas JuTepatrypa u
METOJIMYCCKUI MaTeprai 10 OpPraHWu3aldd CaMOCTOSTEIBHOH pabOThI CTYJCHTOB OTPaKCHBI B
Y4eOHO-METOAUYECKON KapTe MUCHUIUIMHBI «AHamuThdeckas xumus» (Tabm. 5.1.), a Taxke Ha
caiite aucraHuuoHHoro oOyuenuss COI'Y mmomanka cucrembl «MOODLE» mno ccbuike:
http://Ims.nosu.ru/.

[To KaXkI0¥ W3 TeM IS CAMOCTOSTEILHOTO H3YUYCHHUS, IIPUBEICHHBIX B padoueii mporpamme,
CTYJIEHTaM cIlieAyeT CHayala MpPOYUTaTh PEKOMEHJOBAHHYIO JIMTEPATypy W IpPU HEOOXOIUMOCTU
COCTaBUTh KpATKUH KOHCIIEKT OCHOBHBIX TIOJIOKEHUH, TEPMHHOB, CBEJCHUH, TPEOYIOMUX
3aIIOMUHAHMS U SBJISIOIIMXCS OCHOBOIOJIATAIOIUMHU B 3TOM TEME.

[Ipy TONrOTOBKE 3aMaHUK TIO CAMOCTOATEIBHOW paboTe CTyACHTaM HEOOXOIHMO
OpPUEHTHPOBATHCS HA KOHCIEKTHI JIEKIUH, pEKOMEHAYEMYIO JIUTEPATYPY.

JIJis paciiupeHust 3HAaHUH 10 TUCITUTUIMHE PEKOMEHYeTCsl UCTIOb30BaTh IHTepHET-pecypChl:

MPOBOAWTHh TIOUCK B PA3IUYHBIX CHUCTEMax, TaKUX KaK OOIIUE IOUCKOBBIC CHCTEMBI:
www.vandex.ru, www.google.ru, a TakKe creluajJbHble IOUCKOBBIE CUCTEMBI: WWW.chem.msu.su,

www.chemnavigator.hotbox.ru.

3aganus VIS CAMOCTOSITEIbHOM PadoThI CTYACHTOB
10 JUCIUILINHE «KAHAJTUTHYECKAS XUMHUA»

CaMocTtosiTenbHass paboTa CTYACHTOB, MPEAYCMOTPEHHAs] YYEeOHBIM IUIAHOM, JIOJDKHA
COOTBETCTBOBAaTh 0ojice TIyOOKOMY YCBOCHHIO HW3y4aeMOro Kypca, (OPMHUPOBATH HABBIKH
HCCIICIOBATEIILCKON pabOThl M OPUEHTHPOBATH CTYJICHTOB Ha YMECHHE TMPUMEHSTh TEOPETUUICCKHE
3HaHUS Ha TIPAKTUKE.

3amaHus s CaMOCTOSATENBHOW pabOThl COCTABIISIOTCS IO pasfiesiaM U TeMaMm, TI0 KOTOPBIM
HE MPEIYyCMOTPECHBI ayJIUTOPHBIC 3aHITHsA, JHOO TpeOyeTcs JONOIHUTENFHO NpopadoTaTth H
MIPOaHATM3UPOBATh pAacCMATPUBAEMBI IperoaBaTelieM MaTeprual B 00beMe 3allIaHMPOBAHHBIX
9acoB.

3amaHus MO0 CaMOCTOSTENBHOM padoTe O AUCIUILTUHE MOTYT OBITh CIIEIYIONUX BUIOB:

® KOHCIEKTUPOBAHHE yUeOHOU JUTEPATYpPHI;
e qpopaboTka yuyeOHOro wmartepuanga (MO KOHCHEKTaM JICKIIMH ydeOHOW M HaydHOU

JUTEpaType) U MOATOTOBKA JOKJIAIOB HA CEMUHApaX U MPAKTUYSCKUX 3aHATHSX, K YIACTHIO

B TCMATUYCCKUX JUCKYCCHUAX U JCJIOBBIX UT'PpAX;

®  BBINOJIHEHHE KOHTPOJIBHBIX PadOT, TBOPUECKHX (MIPOCKTHBIX) 33aJaHUN;

¢ PpCHICHUC 3aaa4, BBIIIOJIHCHUC XUMHUYCCKUX pra)KHCHI/If/'I;

e paboTa C TeCTaMHU ¥ BOIPOCAMHU JIJIsl CAaMOTIPOBEPKH;

e MOJENUPOBAaHWE W/WIN aHAIN3 KOHKPETHBIX IPOOIEMHBIX CUTYAIUii;

® aHaJW3 CTAaTUCTHYECKUX U (PAKTHUESCKHX MATEPHAJIOB, COCTABJICHHE BHIBOJIOB HAa OCHOBE
MIPOBEICHHOTO aHAJIN3a | T.JI.
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PCSYJ'IBTaTI)I CaMOCTOSITEIILHOMI pa6OTbI KOHTPOJJHUPYIOTCA MPENOAABATCIIEM U YUUTBIBAIOTCA

IpHU aTTecTaluu cTyneHTa (3k3ameH). [Ipu 3TOM MpoBOASATCS: TECTHPOBaHHUE, IKCIPECC-ONMPOC Ha

CCMHUHAPCKUX U IMPAKTHYCCKUX 3aHATHAX, 3aCIIYIIMBAHNC NOKJIIAA0B, IIPOBCPKA MHNCbMCHHBIX pa60T

" T.J.

CamocrosgTenpHas pa60Ta CTYACHTOB BKJIIOYACT BBIIMOJIHCHUC JOMAIIHUX 3aJaHul K

KaKI0MY J1a00paTOpHOMY UM MPAKTUYECKOMY 3aHATHIO. 3aJlaHUs CO/IEPKAT YCTHYIO MOJTOTOBKY IO
TEOPETUYECKHM BOIPOCAM, BBITIOJHEHUE XUMHUYECKHUX YIPAKHEHHUH, pelleHue 3aaad mo oouei
WHEOPraHMYECKON XUMUHU.

ILJBI IIOATOTOBKH K 3aHATUAM CTYACHTHI MMOJIB3YIOTCA y‘IeGHI/IKaMI/I n y‘-Ie6HLIMI/I HOCOGI/I}IMI/I,

YKa3aHHbIMU B CIIMCKC peKOMCH,HOBaHHOﬁ JIUTCPATYPBI, 4@ TAKKEC HHTCPHCT-UCTOYHUKAMHU. Bce

METOAMYECKHE MaTepUalbl MPEACTABIECHBI B CUCTEME AUCTaHIIMOHHOTO 00y4yenuss COI'Y (Caiit 10
COI'Y na momaske cucreMbl «MOODLE» mo ccbuike: http://lms.nosu.ru/).

Pacnpenesienne camocrositesibHOM pa6oTsl ctyaerTa (CPC) no Buaam u cemecrpam:

IIECTOM AHAIUTUYECKOW TIPYIIBI II0
KHCJIOTHO-OCHOBHOM KiIaccH(pHUKAIUU

n/Ne | HaumenoBanue suga CPC* O6wem | Cemec | Croco0 opraHu3anuy / JOCTYI K METOIUYECKUM
B AU Tp MaTepuajiaMm

1 IIpenmer, 3aJa9u " MeTonsl | 4 3 Pabora ¢ koHcmekTOM Jekmui. Yrenwe wu
AHATUTHIECKON XFMHH. M3y4YCHUE Y4eOHOW JUTEpaTypbl — y4eOHHMKOB,
[IpaBuma  paboTBl W TEXHHKA CIpaBOYHUKOB. PaboTa ¢ MHTEpHET pecypcamu.
Oe3omacHOCTH B XUMAYECKUX
1a00paTopHsIX.

2 AHanuTHYECKHE peaKkIuu KaTHOHOB | 4 3 ITmomanka CUCTEMBI «MOODLE» o
MepBOM aHAJUTHYECKOH TPYNIBI IO cchUIKe: http://Ims.nosu.ru/.
KHCJIIOTHO-OCHOBHOM Kiaccudukanuu

3 AHanuTHYECKHE peaKIuu KaTHOHOB | 4 3 MN3yunth TEOpeTHUYECKH MaTepuanl IO TeMe
MEepBOM AHAJUTUYECKOW TIpyNIbl 1O 3aHATHUSA.

KHCJIOTHO-OCHOBHOU Kiaccuduranuu OTBETHTh Ha BOMPOCHI TSI CAaMOKOHTPOJS B
METOJTMIECKUX PEKOMEHIAITHIX.
3anoHUTh pabovyIo TETPAb IO TEME 3aHITHS

4 OCHOBHEIE MOJIOKEHUS Teopuu | 4 3 IImomanka CUCTEMBI «MOODLE» o
pacTBOPOB 3JIEKTPOJIUTORB. ccpuke: http://Ims.nosu.ru/
AHanmMTHYECKNE pEeaKIuu KaTHOHOB
TPEThEN aHAIUTUYECKOHN I'PYIIIBL.

5 AHanu3 cMecu KaTHOHOB TepBOH, | 4 3 M3yuuts TeopeTHdyecKMd MaTepual M0 TeMme
BTOPOH W TpeThed aHaJIUTHYECKOU 3aHATHS.
rpym OTBeTUTH, HA BOMPOCH I CaMOKOHTPOJS B

METOANYECKUX PEKOMCHIALIUAX.
3anonHUTh pabovyIo TETPab IO TEME 3aHATHS

6 AHaTUTHYECKUE peaknuu u aHamus3 | 4 3 Pabora ¢ koHCcmekTOoM Jekiuii. UreHue u
CMecH KaTHOHOB YeTBEPTOU M3y4YCHUE Y4eOHOW JUTEpaTypbl — y4eOHHMKOB,
AHATUTUYECKON T'PYMIBI IO KUCIOTHO- CIpaBOYHUKOB. PaboTa ¢ MHTEpHET pecypcamu.
OCHOBHOW KIJIaCCH(UKAINH. AHAIN3 IImomanka CUCTEMBI «MOODLE)» o
cMecH KaTHOHOB YeTBEPTOH cepuike:http://lms.nosu.ru/

AHAJIUTUYECKOMN TPYyNIIbI

7 AHanUTUYECKUE pEaKUUU KaTUOHOB | 4 3 PaGora ¢ koHcmekToM Jekuuii. UreHue u
MATOW aHAJTUTUYECKOH TPYNIBI 110 M3y4YeHHne y4eOHOW IUTepaTyphl — y9eOHHKOB,
KHCJIOTHO-OCHOBHOM KJ1acCU(UKAIUN CIPaBOYHUKOB. PaboTa ¢ MHTEpPHET pecypcamu.

JIomagKa CUCTEMBI «MOODLE» o
ccpuike: http://lms.nosu.ru/

8 AHanmuTUuecKHe peaxklMd KaTHOHOB | 4 3 Pabota ¢ koHcImekTOM JeKkiuid. YUreHHme u

H3yueHHe y4eOHOW NUTeparypsl — y4eOHHKOB,
CTpaBOYHUKOB. PaboTa c MHTEpHET pecypcami.
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AHanu3 cMecd KaTUOHOB YE€TBEpPTOH,
OATOM © TIECTOM aHaJIUTHYSCKHUX
rpymnmn M0 KHCJIOTHO-OCHOBHOH
KJIacCH(pUKAIUH

PaGora ¢ xoHcmekToM Jexkuuid. YrteHue u
M3y4YeHHne y4eOHOW JUTepaTypsl — y4eOHHMKOB,
CIpaBOYHUKOB. PaboTa ¢ MHTEpHET pecypcami.

10 AHann3 cMecH KaTHOHOB BCEX IIECTH Pabora ¢ koHcmekTOM Jekmui. Yrenwe wu
AHATUTHYECKUX TPYII IO KHCJIOTHO- M3y4YCHUE Y4eOHOW JUTEepaTypbl — y4eOHHMKOB,
OCHOBHO# Kinaccudukanuu CIpaBOYHUKOB. PaboTa ¢ MHTEpHET pecypcamu.

paboTa ¢ DIEKTPOHHBIMH 00pPa30BaTEIbHBIMH
pecypcamu, pa3sMeIeHHBIMU Ha
o0pa30BaTeIbHOM  TOpTajie  YHHUBEPCHUTETA
CHCTEMBI «MOODLE» o
ccpuike: http://lms.nosu.ru/

11 KauecTBeHHbI a”aiaus3 aHHOHOB. Pabora ¢ koHcmekToM Jekuui. YreHue wu
AHaTUTUYECKUE pEaKIWu aHHOHOB M3yYCHUE YYCeOHOW JUTEepaTypbl — y4eOHHMKOB,
[IEpBOI aHAJUTHUYECKOW TpyHIbl MO CIpaBOYHHKOB. PaboTa ¢ MHTEpHET pecypcamu.
KIaccupuKaliyd, OCHOBaHHOM Ha
o0pazoBaHUU MaJIOpaCTBOPUMBIX
couieit Oapus u cepebpa

12 AHaTUTHYECKUE pEaKIuh aHHOHOB Pabota ¢ koHcmekTOM Jekiuidl. YUrteHme u
BTOPOH M TpEThEH aHAJIUTHYECKHUX M3y4YeHne y4eOHOW JUTepaTypsl — y4eOHHMKOB,
rpynn o KJIaccupUKaIIH, CIpaBOYHUKOB. PaboTa ¢ MHTEpHET pecypcamu;
OCHOBaHHOM Ha oOpazoBaHUU paboTa ¢ DIIEKTPOHHBIMU 00pPa30BaTEIbHBIMH
MaJIOpacTBOPUMBIX COJICH Oapus u pecypcamu, pa3sMeIeHHBIMHU Ha
cepeOpa. AHAIUTUYECKHE PEaKIMU 00pa30BaTeIbHOM MOPTajie Y HUBEPCUTETA
HEKOTOPBIX OPraHMYECKUX aHUOHOB:

TapTpat-; HUTpAaT-; OeHzoar-;
CaJlMIIIaT- HOHOB

13 KauecTBeHHEBIN aHaaus cMecHu Pabora ¢ koHcmekToM Jekuui. YreHue wu
AHMOHOB TNEPBOM, BTOPOU, TpeThei M3y4YeHHne y4eOHOW IUTepaTyphl — y9eOHHKOB,
AHAIUTHYECKUX TPy CIpaBOYHUKOB. PaboTa ¢ MHTEpHET pecypcamu.

JIomagKa CUCTEMBI «MOODLE» o
ccpuike: http://lms.nosu.ru/

14 TonkocmoitHass ~ xpomatorpadus H Pabota ¢ koHcmekTOM JeKkiuid. YUreHHe u
IKCTPAKIHA B KadeCTBEHHOM M3y4YeHHne y4eOHOW IUTepaTypsl — y9eOHHKOB,
aHanu3ze. AHamU3 CMECH KaTHOHOB CIpaBOYHUKOB. PaboTa ¢ MHTEpPHET pecypcamu.
BCEX 6-TH aHAIUTHUYECKHUX TPYyIII. IIOIIAIKa CHUCTEMBI «MOODLE» o

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

15 Ananu3 cmecell KaTHOHOB M aHHOHOB. Pabora ¢ koHcmekTOM Jekmui. Yrenwe wu
KauecTBeHHBIE XUMUYECKUN aHAU3 M3y4YCHUE Y4YeOHOW IUTEepaTypbl — y4eOHHKOB,
BEILIECTBA. KauectBennsiit CIpaBOYHUKOB. PaboTa ¢ MHTEpHET pecypcamu.
XUMHUYCCKUH aHau3 TBepA0(ha3HOTro IJIOIIa KA CHUCTEMBI «MOODLE» o
BEIIECTBA. ccpuike: http://lms.nosu.ru/

16 Knaccuduxarms METOZOB PaGora ¢ koHcmekToM Jekuuii. UreHue u
KOJINYECTBEHHOTO aHam3a. H3yueHHe y4eOHOW NUTepaTrypsl — y4eOHHKOB,
TpeOoBaHusi, TMpEABABIAEMBIE K CIPaBOYHUKOB. PaboTa ¢ MHTEpPHET pecypcamu.
peakuusm B KOJINYECTBEHHOM IJIoIIaKa CUCTEMBI «MOODLE)» o
aHaIm3e. Ponp " 3HAaYECHHE ccpuike: http://lms.nosu.ru/

KOJIUYECTBEHHOTO aHanmusa B
¢dapmanuu.

17 I'paBuMeTpuueckuit a”alu3. Pabota ¢ koHcmekTOM Jekiuid. YUrteHHMe U
AHaTUTUYECKUE BECHI. M3y4YCHUE YYeOHOW IUTEepaTypbl — y4eOHHKOB,
Pacuer MacChl HaBECKHU CIpaBOYHUKOB. PaboTa ¢ MHTEpHET pecypcamu.

aHanM3upyeMoit TmpoOel W oOBeMa
MAacChl OCaJIUTEIS.

(DI/IJ'ILTpOBaHI/Ie, IIPOMBIBAHHUC,

CocraBiieHre KOHCIIEKTA.
IImomanka CHUCTEMBI «MOODLE» o
ccpuike: http://lms.nosu.ru/
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MTOJTy9eHUE rpaBUMETPUIECKON
(hopMBI, pacyeT pe3yIbTaTOB aHAIH3A.

18 Cratuctuyeckas o0OpaboTka Pabora ¢ koHcmekTom nekiuii. UYreHue u
pe3yabTaToOB KOJIMYECTBEHHOTO M3y4YCHUE Y4YeOHOW IUTEepaTyphl — y4eOHHKOB,
aHaIn3a. Kaccnduxarst CIIpaBOYHUKOB. PaboTa ¢ MHTEPHET pecypcamu.
orperHocTel (0mnboK) aHaIN3Aa. TJIOTA KA CUCTEMBI «MOODLEY mo

cchuike: http://lms.nosu.ru/

19 KonuuecTBeHHBIN aHaIN3. Pabora ¢ koHcmekToM Jeknui. YreHue wu
TpebOoBanusi,  mpeapsSIBISIEMBIE K M3y4YCHUE Y4eOHOW JUTEepaTypbl — y4eOHHMKOB,
peakusM B KOJIMYESCTBEHHOM aHAJIH3E. CIPaBOYHUKOB. PaboTa ¢ MHTEPHET pecypcamu.
MepHass Tmocyna, WHCIIONb3yeMas B CocTaBneHne KOHCIIEKTa.

TUTPUMETPUYECKOM aHAIIM3E. [Tmomaaka CUCTEMBI «MOODLE)» o
ccpuike: http://lms.nosu.ru/

20 TutpuMeTpudecKrue METO/IbI AaHATIU3A. PaGora ¢ koHcnekToM Jeknui. UrteHune u
[Ipurorosnenne TUTPOBAHHOTO M3y4YeHHne y4eOHOW IUTepaTyphl — y9eOHHKOB,
pacTBopa 1O  TOYHOH  HaBecke CIpaBOYHHKOB. PaboTa ¢ MHTEpPHET pecypcamu.
CTaHJAPTHOTO BEIIECTBA. CocTaBneHHE KOHCIICKTA.

IImomanka CUCTEMBI «MOODLE» o
ccpuike: http://lms.nosu.ru/

21 Croco6b1 TIPUTOTOBJICHUS Pabota ¢ koHcmekTOM Jekiuil. UreHme u
TUTPOBAHHBIX PacTBOpPOB, ux M3y4YCHUE Y4YeOHOW IUTEepaTypbl — y4eOHHKOB,
CTaHIapPTU3AIIHS. CIpaBOYHUKOB. PaboTa ¢ MHTEpHET pecypcamu.

CocraBnenmne KOHCIIEKTa.
[Tnomanka CHUCTEMBI «MOODLEY o
cchuike: http://lms.nosu.ru/

22 Pacuer THUTpA, MOJIIpHOR PaGora ¢ koHcmekToM Jekuui. YUrteHue u
KOHIICHTpaITIH u MOJISIPHOM M3y4YCHUE Y4eOHOU JUTEepaTypbl — y4eOHHMKOB,
KOHIICHTPAIMH SKBUBAJICHTA BEIIECTBA CIPaBOYHUKOB. PaboTa ¢ MHTEpPHET pecypcamu.

CocTraBneHne KOHCIIEKTa.
[Tmomaaka CUCTEMBI «MOODLE)» o
ccbuike: http://lms.nosu.ru/

23 Knaccuduxarst METOI0B Pabora ¢ koHcmekToM Jekuui. YreHue wu
TUTPUMETPUYIECKOTO aHAIN3a, BUIBI M3y4YeHHne y4eOHOW IUTepaTyphl — y9eOHHKOB,
TUTPOBAHUS, METOABl YCTaHOBJICHUS CIpaBOYHUKOB. PaboTa ¢ MHTEpPHET pecypcamu.
KOHEYHOU TOYKHU TUTPOBAHUSL. CocTaBneHHE KOHCIICKTA.

Tutpumerpudeckuit aHamus. ITnomanka CHUCTEMBI «MOODLE» o
TpeboBanus, MPEeNbABIIEMBIE K ccruke: http://Ims.nosu.ru/

peakiusiM B TUTPUMETPUIECKOM

aHajuuse.

24 Knaccugukanms PEAOKC-METOJOB, PaGora ¢ xoncnekToM Jekuui. YUrteHune u
ycinoBus nposeacaust OB TutpoBanus M3y4deHue y4eOHON TuTepaTyphl — YICOHHKOB,
Kpussie OKHCITUTEIIBHO- CIPaBOYHUKOB. PaboTa ¢ MHTEPHET pecypcamu.
BOCCTaHOBUTEJIBLHOT'O TUTPOBAHUSA CocTaBieHUE KOHCIICKTA.
IIepmaHranaromMerpuieckoe [Tnomanka CUCTEMBI «MOODLE» o
TUTPOBaHUE cepuike:http://Ims.nosu.ru/

WnauxatopHble ommnoOKH
OKHUCITUTENIbHO-BOCCTAHOBUTEIHFHOTO
TUTPOBAHHUS

25 Buget OB TuTpoBaHWs, WHIHKATOPHI Pabota ¢ koHcmekTOM JeKknuid. YUreHHme u
OKHUCIUTENIbHO-BOCCTAHOBUTEIHFHOTO M3y4YeHHne y4eOHOW IUTepaTypsl — y9eOHHKOB,
TUTpoBaHus. [IuxpomaToMeTpuiecKkoe CIpaBOYHUKOB. PaGoTa ¢ MHTEpPHET pecypcamu.
TUTPOBaHUE CocTaBieHUE KOHCIICKTA.

[Tnomanka CUCTEMBI «MOODLEY mo
ccbuike:http://lms.nosu.ru/

26 Honomerpuueckoe TUTPOBAHUE. Pabora ¢ koHcmekToM Jekiui. UYreHue wu
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[IpuroToBiieHne ¥ CTaHAAPTU3ANUS
TUTPaHTA.
OnpeneneHue OKUCIUTENICH.

M3y4YeHue y4eOHOH IuTepaTyphl — YICOHHKOB,
CIPaBOYHUKOB. PaboTa ¢ MHTEPHET pecypcamu.
CocraBieHUe KOHCIIEKTA.
IImomanka CHUCTEMBI «MOODLE» o
cceuike: http://Ims.nosu.ru/

27

Hutputomerpruueckoe THUTpPOBaHHUE.
lepumMeTprueckoe THTPOBAHHUE.

PaGora c¢ xoHcmekToM Jiekumil. YreHue u
M3y4YCeHUE Y4eOHOW IUTEepaTypbl — y4eOHHKOB,
CTIPaBOYHUKOB. PaboTa ¢ MHTEpHET pecypcamu.
CocraBlieHHE KOHCIIEKTA.
IImomanka CUCTEMBI «MOODLE» o
ccplike:http://Ims.nosu.ru/

28

BpomMaTomeTpuyeckoe TUTpOBaHHE.

PaGora ¢ koHcmekToM Jekuuii. UreHue u
H3yueHHe y4eOHOW NUTepaTypsl — y4eOHHKOB,
CIpaBOYHUKOB. PaGoTa ¢ MHTEpPHET pecypcamu.
CocTaBiieHrEe KOHCIIEKTA.
ITnomanka CHCTEMBI «MOODLE» 1o
cceuike: http://lms.nosu.ru/
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Nunukatopsl MeTofa OCaauTeIbHOTO
TATPOBAHWS.

Kiraccuduxarms METO0B
0CaIUTEIBLHOTO TUTPOBAHUSL.
OcaguTenbHOE TUTPOBAHUE, CYLTHOCTD
merona. TpebGoBaHMs, IPEIBIBIIEMBIC
K PEaKkIusM B METOJE.

PaGota c¢ koHcmekToM Jiekumil. YrteHue u
M3y4YeHue y4eOHOH IuTepaTyphl — YICOHHKOB,
CIIPaBOYHUKOB. PaboTa ¢ MHTEpPHET pecypcamm.
CocraBlicHUE KOHCIICKTA.
IImomanka CHUCTEMBI «MOODLE» o
cceuike: http://Ims.nosu.ru/
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Buast KOMIIJIEKCOHOMETPHUYECKOTO
TUTPOBAHMUSL. Kpussie
KOMIUIEKCOHOMETPHUYECKOTO
TUTPOBAHUSL.

Kommekcononsl, WHIIUKaTOPEI
KOMILIEKCOHOMETPHH.

PaGora ¢ koHcmekToM Jekuuii. UreHue u
H3ydeHHe y4eOHOW NUTeparypsl — y4eOHHKOB,
CIpaBOYHUKOB. PaboTa ¢ MHTEpPHET pecypcamu.
CocTaBiieHre KOHCIIEKTA.
ITnomanka CHCTEMBI «MOODLE» 1o
cceuike: http:/lms.nosu.ru/
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Kiaccupukanmst HMHCTpyMEHTAIBHBIX
METOJIOB aHaIn3a. Ob6nmacTh
OTIpe eI ieMBbIX COJIep KaHHH.
XapakTepUCTUKU YyBCTBUTEIBHOCTU H
NOrp€mHOCTU  OTACJIBHBIX METOIO0B
aHammza (mpumepsl). CpaBHeHHE C
KJIACCUYECKUMHU XUMHUYECKUMHU
METOJIaMH1 aHAJH3a.

PaGora ¢ xoHcmekToM Jiekumi. Yrtenue wu
M3y4YeHue y4eOHOH ITuTepaTyphl — YICOHHKOB,
CIpaBOYHUKOB. PaGoTa ¢ MHTEpPHET pecypcamu.
CocraBiieHUE KOHCIIEKTA.
ITnomanka CHCTEMBI «MOODLE» o
cceuike: http://Ims.nosu.ru/
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Onrnyeckue METOIbI aHajgn3a.
Knaccudukanusi onTHYIECKUX METOI0B
aHammza. OmpeneneHne CoOAEPKAHUS
BCIIECTB B  pPacTBOPE  METOIOM
pedpakToMeTpHH.

PaGora c¢ xoHcmekToM Jekumii. YreHue u
M3y4YeHHEe Yy4eOHOW IUTepaTypbl — y4eOHHKOB,
CIpaBOYHMKOB. PaboTa ¢ MHTEpHET pecypcamu.
CocraBiieHne KOHCIEKTA.
IImomanka CHUCTEMBI «MOODLE» o
ccplike: http://Ims.nosu.ru/
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KonmmdecTBeHHBIH ~ (OTOMETPHUISCKHMA

aHaus. DoTOMETPUUECKOE
OMpeJIEIICHUE FJIEMEHTOB B PacCTBOPE.
OcHoBHOI1 3aKOH

cseromnoriomenusbyrepa-Jlambepra-
bepa.

PaGota ¢ koHcmekTOoM JieKumi. YrtenHue wu
H3yueHHe y4eOHOW NUTeparypsl — y4eOHHKOB,
CIpaBOYHUKOB. PaGoTa ¢ MHTEpPHET pecypcamu.
CocTaBiieHre KOHCIIEKTA.
ITnomanka CHCTEMBI «MOODLE» o
cceuike: http:/lms.nosu.ru/
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CriekTpo(hoTOMETPHUIECKHI aHAIN3.
@D1yopecLeHTHBII aHanu3

(byopumerpus).

Pabora ¢ koHCcmekTOoM Jekiuii. UreHue u
H3yYeHHe Yy4eOHOW IUTeparypsl — y4eOHHKOB,
CIIPaBOYHUKOB. PaboTa ¢ MHTEpPHET pecypcaMH.
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CocraBiieHHe KOHCIIEKTA.

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

[Tmomanka CUCTEMBI «MOODLE»

35 Xpomatorpadudeckue METOABI | 2 4 Pabora ¢ koHcmektom nekiuii. UreHue u
aHanusa. V3y4YeHHne y4eOHOW JUTepaTypsl — y4eOHHMKOB,
BricokoaddextuBHas JKUIAKOCTHAS CIPaBOYHUKOB. PaboTa ¢ MHTEPHET pecypcamu.
xpomarorpadus. CocTaBieHUE KOHCIICKTA.

ceplike: http://Ims.nosu.ru/

ITmomaaka CUCTEMBI «MOODLE)»

36 DIEeKTPOXUMUYIECKIE meronsl | 1 4 Pabora ¢ koHcmekToM Jekuui. YreHue wu
aHaIms3a. H3yueHHe y4eOHOW IUTepaTypsl — y4eOHHKOB,
[MoreHnmomMeTpuiIecKuit aHaju3. CTIPaBOYHUKOB. PaboTa ¢ MHTEpHET pecypcamu.
[ToTeHIMOMETPUYECKOE TUTPOBAHHE, CocraBienue KOHCIIEKTA.

ccpuike:http://Ims.nosu.ru/

IImomanka CHUCTEMBI «MOODLE»

HUTOI'O: 102

MeTtoanyeckue peKOMeHAALNH 110 HCIO0JIL30BAHMIO HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTHH 00y4YeHHs

JUid n3ydeHMs JIEKIIMOHHOTO MaTepualla JUCLUIUINHBI IPUMEHSIOTCS ayAHOBHU3YallbHbIE
(MyIbTUMEIUHHBIE) TEXHOJIOTUHU, KOTOPhIE HE OTPULIAIOT TPAAULIMOHHbBIE, IPOBEPEHHBIE BPEMEHEM
METOABl MpEenojaBaHus, HO, IMPH 3TOM, OHHU MOBBIMIAIOT HAMTAAHOCTh, HH()OPMATHUBHOCTb,
OIIEPAaTUBHOCTH B MMO/1a4e WH(POPMAIINH, TIO3BOJISTIOT SKOHOMUTH BPEMSI 3aHITHH.

Kaxnoe npaktuueckoe (CEMHMHAPCKOE) 3aHATHE MMEET CBOIO 0co0yro (GopMy MpOBeaeHUs,
CBOIO METOJIOJIOTMYECKYIO CIEeUU(UKY, UYTO MO3BOJIAET pa3BUBaTh y CTYJICHTOB pPa3JIMYHbIE Kak
OOIIEKyJIbTYpHBIE, TaKk W TNpodeccuoHanbHble KommereHIMH. IloctaHoBka mnpobiemsl, pa3dop
aKTyaJIbHbIX KOHKPETHBIX M TMIIOTETHMYECKUX CUTYallUd, CO3JaHUE aTMOC(epbl Tuajiora MExIy
npernojiaBaTesieM M TpYyNIol Mo3BojsieT padoTaTh HMHIMBUAYAJIBHO W B MajblX TpYyIMINax,
KOJUIEKTUBHO  OOCYX/JaTh OIpENeJIeHHbId TeMaMu MaTepual, a TakkKe HWHHUIHMUPOBATh
CaMOCTOSITENIbHYI0 paboTy CTyneHTOB. IIpu ocMbICIEHHHU coJepXkaHUs BOIPOCOB MPAKTHUECKUX
3aHATUN TpecienyeTcs Lelb coOaoaaTh MPEEeMCTBEHHOCTh B TPO(ECCHOHATILHOM U B TBOPYECKOM
Pa3BUTUU CTYJEHTOB.

KoHTposb caMoCTOSATENbHOM PabOTHI CTYICHTOB IIPU3BaH CAeNaTh Ipolecc o0ydeHus ooiee
LIEJIOCTHBIM U OpraHudHbIM. Ero 3amada He ocTtaBuTh Oe3 BHHMaHMs Jlake, Ha MEPBBINA B3MVIAL,
MaJIO3HAYUTENIBHBIE BOIIPOCHI.

KoMImproTepHO€ TECTUPOBAaHUE IO3BOJSET OCYLIECTBIATH WMTOTOBBIM KOHTPOJIb 3HAHUUI
CTyAEHTOB. TecTOBBI MaTepuall BKJIIOYAeT B ce0s COJAEpXkKAHME BOMNPOCOB IO KAKAOMY H3
0003HaYEeHHBIX IPOTrPAMMOM pa3/iesoB.

Kaxxzp1ii Bonpoc npearnonaraer HECKOJIbKO BapUAHTOB OTBETOB, CPEIHM KOTOPBIX MMEKOTCS
aOCONIOTHO HEBEpHBIM, MPaBWIbHBIA M B OOMNBINEH HIM MEHBLIEH CTENeHM pPACKPBIBAIOIIHIA
CYIIHOCTb BOmIpoca. B mporecce KOMIBIOTEPHOIO TECTUPOBAHUSA 3aJa4a CTYJIEHTOB OIPEIEsIeTCs
KaK BBIOOp MPaBUJIBHOIO OTBETa M3 MHOrooOpa3usi BapHaHTOB. B TeCTOBBIX 3alaHUSX €CTb
BOIIPOCBI HAa COOTBETCTBHE. B mpomecce KOMIBIOTEPHOTO TECTUPOBAHUSA, 3aJadya CTyIEHTA
OIIpeIeIeTCs KaK BBIOODP MPaBUIIBHOI'O OTBETAa U3 MHOI000pa3ysi BAPHAHTOB.

Bonpocel 1 TeMbl, OTBOAMMBIE HA BBIMOJIHEHUE CAMOCTOSITEIbHOW PabOTHI 10 JTUCIUILIMHE,
a TaK)Ke KpUTEpUH OLICHUBAHUS 10 KaXIOMY BHy paOoThl cosepxkarcs B pasznene 5 PIT/I.

MeTtoauyeckue yKkazaHus AJisl 00y4al0IHUXCsl 0 0CBOEHUIO TMCIUIIUHBI

By yueOHBIX 3aHATHIA Opranuzanus JesiTeIbHOCTH CTYAEHTa

Jlexkuus [Tocemienne JIEKIUOHHBIX 3aHATUNA W KOHCIEKTHPOBAHUE JIEKIIMOHHOTO
Marepuajia SBJISETCA HEIOCTATOYHBIM YCIIOBUEM JUI  YCHELIHOTO
YCBOEHHUS JUCHUIIIMHBL. CTyIeHTYy HEO0OXOJAMMO CHCTEMAaTHYECKH
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paboTath ¢ y4eOHOW U METOAUYECKON JIUTEpaTypOi, PEKOMEHIYEeMOH IO
KOKIOMY  paslielny  JIEKTOPOM,  JOIOJHAS  KOHCHEKT  JIEKIMH
HEOOXOIMMBIMU TOSCHEHMSMH, YTOUYHCHMSAMH H© TEpPMUHAMHU 11O
nzyyaemMoil temMe. HeoOxonmMo mnucaTb KOHCHEKTHI JIEKIMI: KpaTKo,
cxemaTnuHo. IlocienoBarenbHO (UKCHPOBATH OCHOBHBIE MOJOXKEHUS,
BBIBOJIBI, (HOpPMYyITUpPOBKH, 00OOIICHMS; TIOMEYaTh Ba)KHBIE MBICIH,
BBIICIIATH KIIIOUEBBIE CJIOBA, TEPMUHBL. [IpOBEPATH TEPMUHBI, TOHITHH C
IIOMOIIBIO SHIMKIIONEIUH, CIIOBAPEH, CIIPABOYHUKOB C BBIIHCHIBAHUEM
TOJKOBaHUH B TeTpaab. OOGO3HAYMTh BONPOCHI, TEPMMHBI, MaTepuall,
KOTOPBIN BBI3BIBAET TPYJHOCTHU, IOMETUTD U MOIBITATHCS HAWTU OTBET B
peKoMeHayeMol JmTeparype. EcaM  caMOCTOATENBbHO HE  yIaeTcs
pa3oOpaThCcsi B MaTepualie, He0OX0IuMO c(HopMyTupoBaTh BOIPOC U
3aJaTh MPENOIaBATEI0 HAa KOHCYJIFTALlMHU, HA IPAKTUYECKOM 3aHATHH.

JlabopaTtopHoe
3aHsITHE

JlaGopaTopHbIe 3aHATHUS HAINpaBlieHBl Ha (OPMUPOBAHHE MPAKTUIECKUX
YMEHHUH, CBSI3aHHBIX C OpraHu3aluell akTHMBHOTO B3aUMOEHUCTBUS
Y4aCTHUKOB 00pa30BaTENbHOIO Ipoliecca IO HM3YyUEHHUIO0 Marepuana,
3aKperyieHHEe MPAKTUYECKUX HABBIKOB JUIsl pellieHHsI TPO(heCCHOHATBHBIX
3agad. Ilpy moAroroBke K 3aHATHAM HEOOXOJUMO MOBTOPHUTH
JeKIMOHHBII MaTepuan M0 H3ydYaeMoOW TeMme, H3Y4YUTh MaTepual,
PEKOMEH/IOBAaHHBII  IperojaBaTelieM [0  CIUCKaM  JIUTEPaTypHl.
[TonroroBka K 1a00paTOPHBIM 3aHATHSM HpecieayeT JBE OCHOBHbBIE
LeNU: TEepBOe - TIOBTOPEHUE M3ydyeHHOro Marepuana. [lng storo
UCTIONB3YIOTCSl KOHCHEKTHI JIEKLIMH, PEKOMEHJOBAaHHAs  OCHOBHas M
JIOTIONTHUTEJIbHAS JIUTEPATypa; BTOPOE - YIIIyOJIeHHE 3HAHUH 10 TeMe.
JlaGopaTopHble 3aHATHS CIIy)XKaT JUISL 3aKpEIUICHUs TEOPETUYECKUX
OCHOB, M3JIaraeMbIX B JICKIHAX, TOJTYYECHHUS TNPAKTHYECKHUX HABBIKOB
pemeHus npodeccuoHanbHbIX 3a1a4. OHU NPOXOJAT € UCHOIb30BAHUEM
CTEHJIOB, METOJMYECKHX YKa3aHWH, y4eOHO-HArJSIIHBIX IOCOOWH, B
KOTOPBIX OTpaXX€H HEOOXOMUMBIH MUHUMYM 3aJad JAjds OCBOEHHS
pa3zienoB W TeM IUCIMIUIMHBL. 3aBepIIaroledl 4acThio J1abopaTOpHOM
paloTsI siBisieTcs oopmiieHHe B paboueil Terpaau otueta. Coaeprkanue
oT4yeTa OmpeenseTcs TeMOH 3aHATHS W MOXKET BKIIOYaTh B ceOs
BOINPOCHI PAa3IUYHOrO Xapakrepa. Tak Hpu MpoBeACHUU Ja0OpaTOPHOIL
paboThI B COCTAaB OTYETAa MOTYT BXOJUTH: KPATKOE OMHCAHUE METOIUKU
BBINOJIHEHHsI PA0OTHI; cXeMa J1abopaTOpHONW YCTaHOBKU; HEOOXOIMMBbIE
pacueTsl 1o 00paboOTKe MONTYYEHHON MH(POPMAIIMK; aHAINU3 TOTYyYEHHBIX
JaHHBIX M oOuiee 3akiatodyeHue (BbIBOJBI). JIONOJIHUTENBHBIE U
WHIMBUAYAIbHBIE TPEOOBAaHUS H3JI0KEHBI B METOAMYECKHX TOCOOUIX K
KaKJI0H J1abopaTopHOi paboTe

KostokBuym

KonnokBuymbl HampaBiieHbl Ha yriyOJeHHE TEOpeTHYECKHX 3HaHU,
(dbopMHpOBaHUE MPAKTUUECKUX YMEHUH M KOMIETEHIMI 00ydaronuxcs,
IIPEAYCMOTPEHHBIX MPOrpaMMON JUCHUIUIMHBL [Ipu moaroroske k
KOJIJIOKBUYMY HEOOXOJUMO TOBTOPHUTH JIEKLIMOHHBIA Marepuana Io
M3y4aeMoi TeMe, U3y4UTh Marepuail, PEKOMEHTOBaHHBIN
[IpenoJaBarelieM [0 CIHMCKaM JuTeparypel. B mpouecce 3aHATHI
oOpaiiaTe BHUMaHHE Ha MPAKTUYECKOE MPUMEHEHHWE TEOpUM U Ha
METOAMKY PELICHUs TUIIOBBIX 33]1a4 PO eCCUOHATIBHOM 1S TEIbHOCTH.

IIncoMeHHbIe
JIOMAIlIHHE  3aJaHHUA
(KOHCIIEKT)

3HaKOMCTBO C OCHOBHOM U JOTOJHUTENBHON JIUTEPATYPOU, BKITFOUAs
CIpaBOYHbBIC U3/1aHUs, 3apyOeKHbIE HCTOYHUKH, KOHCIIEKT OCHOBHBIX
MOJIO)KEHNUH, TEPMHUHOB, CBEICHHM, TpeOyIOmMUX 3allOMUHAHUS U
ABJIAIOIIMXCSL  OCHOBOMNOJIAaratomuMu B 3ToM  Teme. CocraBieHue
KOHCIICKTOB I10 MMPOYHUTAHHBIM JIMTCPATYPHBIM UCTOUYHHUKAM U IP.

[Ipy 1OATrOTOBKE K 3aHATHIO HEOOXOIMMO OPHEHTHPOBATHCS Ha




KOHCIICKTHI JICKIIHIA, PEKOMEHIyEMYIO JTUTEePATypy.

ITo Ka)KZIOﬁ U3 TEM JIA CaMOCTOATCIIBHOTO U3YUYCHUA, NPUBCACHHLIX B
paboueil mporpamMme, clielyeT CHavajga MPOYUTATh PEKOMEHIIOBAHHYIO
JUTEPATYypy U TPU HEOOXOAMMOCTH COCTABUTh KpPATKUH KOHCIIEKT
OCHOBHBIX  TIOJIO)KCHWH,  TEPMHHOB,  CBEACHUH,  TpeOYIOMIMX
3alIOMHUHAHUA U ABIIAIOHINXCSA OCHOBOIIOJAarartoimMm B 9TOU TEME.

Jus  pacmupeHuss  3HaHWUM O  JUCHHMIUIMHE  PEKOMEHIYeTCs
WCIIOJb30BaTh MIHTEpHET-PECYPCHI:

MIPOBOJIUTH MOKCK B PA3JIMYHBIX CHCTEMaX, TAKHX KaK OOIINE TTOUCKOBBIC
cucTeMbl: www.yandex.ru, www.google.ru, a Takxke CHeIUaTbHBIC
MOUCKOBBIC CHCTEMBI:

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

KonTtposbHasi padora Ilenb KOHTPOJILHOW pabOTHl - MpOBEpKa pa3BUTUS HABBIKOB,
(mucbLMeHHas) YCBOGHMSI U 3aKpEIUIEHMs MaTepHaia, MOIYYEHHBIX IpU H3yYeHUU
JUCLUIUIMHBL, ¥ BBIMOJHACTCS CTy/A€HTaMM 3a04HOro odyuenusi. Pabora
BBINIOJHACTCS. 10 WHAMBUAYAIbHBIM 3aJaHUSIM MAIIWHOMHCHBIM WM
PYKOIHMCHBIM TeKCTOM. PaboTa aeT BO3MOXKHOCTh YCTAaHOBHUTbH CTEIIEHb
YCBOGHMS MaTepuajga U yMEHHE NMPUMEHSTh 3HaHMS, MOJIyYEHHBIE MPHU
U3yuyeHUM  JucuuIuiHbel.  PaboTa  cmocoOCTByeT — OBJaJIeHHIO
MaTepuaioM, NPUBHBAET HABBIKU B CAMOCTOSITEIbBHOM PpEUICHUU
IPAaKTUYECKUX BOIIPOCOB U B paboTe ¢ IUTepaTypoil.

3auér (ycTHbIN) OrnieHka oTBeTa Ha 3a4€Te MPOBOAMUTCS B COOTBETCTBUH C [lonoxkennem
0 OaJIbHO - PEUTUHIOBOM crcTeMe OIleHKH 3HaHui ctyaenTtoB COI'Y.

IK3amMeH (YCTHBIN) OneHka OTBETa Ha HSK3aMEHE MPOBOJUTCS B COOTBETCTBUM C
[TonoxxenneM o OaIbHO - PEUTHHTOBOM CHUCTEME OIEHKH 3HAHUI
cryaentoB COI'Y.

8. OueHouHbIe cpeacTBA AJIsl TEKYIIEro KOHTPOJIA yCIIeBAeMOCTH, Py0Oe:KHOM aTTecTalluu U
NMPOMEKYTOYHOM ATTEeCTAIMM MO0 UTOTaM OCBOCHUS JUCIUIJIMHBI.

Jlis poBeieHNsl TEKYILLETO U UTOIOBOTO KOHTPOJISI UCIIOIB3YIOTCS CIEAYIOLINE OLICHOUYHbIE
CpeZCTBa: OTBETHI Ha BOMPOCH! (KOJJIOKBUYMBI), OJrOTOBKA U BBITIOJHEHUE Ja00paTOpHBIX padoT,
IIMCbMEHHBIE JOMAIIHUE 3aJaHusl 10 BOIIPOCaM, TECTOBbIE 3aJaHMsl, TUCbMEHHbIE KOHTPOJIbHbBIE
paboTHI.

Buabl koHTpOJIA.

Pabouas nmporpamma npearnosiaraeT TeKymid U MPOMEeKYTOYHBIH KOHTPOJIb 3HAHHA.

Texywjuii KOHmpoab — 3TO HENPEPBHIBHO OCYIIECTBISIEMbII MOHUTOPUHT YPOBHSI YCBOEHUS
3HaHUH U (HOPMHUPOBAHUS YMEHUI M HABBHIKOB B TCUCHHUE CEMECTpa WM y4eOHoro rona. Texymmii
KOHTPOJIb 3HAHUN, YMEHUI U HaBBIKOB CTY/IEHTOB OCYILIECTBIISIETCS B XOJ€ YUEOHBIX (ayAUTOPHBIX)
3aHATUH, MPOBOJAUMBIX MO pacnucaHuio. PopmMamMHu TEKYLIEr0 KOHTPOJIS BBICTYHNAIOT ONPOCHI Ha
1ab0paTOPHBIX 3aHATHUAX, a TaKKe KOpPOoTKHEe (10 15 MMH.) 3a7aHus, BBINONHIEMbIE CTy/IEHTaMH B
Hayaje JIeKIMU C IeJbI0 MPOBEPKU HATMYMS 3HAHUN, HEOOXOJUMBIX JJIsi YCBOEHHS HOBOTO
Marepualla Wik B KOHLIE JIEKIIUH JIJIs1 BBISICHEHHUS CTEIIEHH YCBOCHMSI U3JI0)KEHHOTI'O MaTepuaa.

Pybestcnbrit Konmpons oCyIECTBISIETCA 110 O0Jiee WM MEHEe CaMOCTOSATENILHBIM pa3jiesiaM —
y4eOHBIM MOJYJISIM Kypca W MPOBOJUTCS MO OKOHYAHHM U3YYECHMs MaTepHajia MOMYJA B 3apaHee
YCTaHOBJICHHOE BpeMs. PyOexHbIM KOHTpOJb MPOBOAUTCS C LENbIO ONpeAesieHHs KadecTBa
YCBOGHUSI MaTepuana ydyeOHOro MoAayns B LieJoM. B TeueHHe cemecTpa MPOBOAUTCS [BA TaKUX
KOHTPOJIbHBIX MEPONPUSTHS 110 TPaPUKY.



dopma mMpoBeEeHUST UTOTOBOTO dK3aMeHa — YCTHas. Pe3ynpTupyromas 3K3aMeHAIlMOHHAS
orieHKa ompenensercss B coorBercTBuH ¢ [lonmoxennem COI'Y o GamsibHO-PEUTHHTOBOM CHCTEME

OILICHKH 3HAHUHN CTYACHTOB.

BAJUIBHAS CTPYKTYPA OLIEHKH.

MuH. kon- | Makc. Koi-Bo
DopMa KOHTPOJIA BO GaiIoB Ganos

Texyuiaa ouenka cTyieHTa B TeueHue 1-8 HeAeTU COCTOUT H3: 0 20
o BrinonHenne NTMCbMEHHBIX JOMAIIHUX 3aJaHUM 110 TEMaM 3aHATUN U
CaMOCTOATEIHLHOM paboThI (KOHCIIEKTOB) — 8 &
° IToaroToBKka 1 BEIIOJTHEHHUE JIAOOPATOPHEIX PaboT - 8 6
° Boemmonnenne YUPC —(2) —2 6 -2=4 6.
1-a pybescnaa kKonmpoavnan padoma (KOMnviomepHulii mecm,) 0 15
Texyuiaa ouenka crynenta B Teuenue 10-18 Hengenu cocTouT us: 20

e  BrlIloJHEHNE MUCHbMEHHBIX IOMAIIHUX 33/IaHUH 110 TeMaM 3aHATUN U

CaMOCTOSITEIbHON paboThl (KOHCIIEKTOR) (8) —8_0

e [loaroroBka ¥ BBIIOJIHEHHUE JIAOOPATOPHBIX PaboT - 8 6

e Brmonnenne YUPC <(2) —2 6 -2=4 0.
2-5 pybericnas KOHMPOAbHAA paboma (KOMnbIOmePHLLIL mecm) 0 15

Hmozo
0 70
IIpuMepb! OLEHOYHBIX CPEACTB:
Ilepeuyenb BonpocoB A 1-0ii pydeskHOH KOHTPOJILHOH paGoThI
(KOMNIBIOTEPHOE TECTUPOBAaHME) — 3 ceMecTp
1.IlpuMeHeHne METOIOB aHAIWTHYECKOH XUMHUHW B (papmarun. Kiraccudukamus metonos

KauyeCTBEHHOTO XUMHUYECKOTO aHaIn3a. AHAIUTHYECKAs KIACCH(HUKAIWS KaTHOHOB U aHWOHOB TI0 TPYTIIaM.

2.0co0CHHOCTH CHCTEMAaTH4eckoro M JpoOHoro anammsa. [IpemmymiecTBa W HEZOCTATKU
CyIb(pUIHOM, KNUCIIOTHO-OCHOBHOW 1 aMMHa4YHO-(pocdaTHON CHCTEM aHaIH3a KaTHOHOB.

3.XapaKTepuCTHKA YyBCTBUTEIHHOCTH H CIIEU(PUIHOCTH aHATNTHIECKUX peakunii. CelneKTUBHbIE U
TPYMIIOBbIE PEareHTHI .

4.0OcHOBHBIE TIOJIOKEHUS TEOPUU 3NEKTPOIUTHUECKON nuccounaund. Ee 3HaueHue u
MPUMEHEHUE B KAYECTBEHHOM aHaJIU3E.

5.1IpumeHeHrne 3aKOHa NEMCTBYIOIIMX MacC B aHAJUTUYECKOW XUMHUM. MjeanbHble U peajbHble
pacTBOpHI, yYpaBHEHMs, UX OMNHUCHIBaIOIMe. AKTHBHas M aHamuTH4yecKas KoHueHTpauuu. Ilpunnun Jle-
[Tarense.

6.OCHOBHEBIE TEOPHH KUCIIOT M OCHOBAaHUH. THITBI KUCIOT U OCHOBaHUM.

7.IlpuMeHeHne 3aKoHa NEHCTBYIOIIMX MacCc K PaBHOBECHSM B CHCTEME OCaJOK — pacTBop (Ass
MaJIOpaCTBOPUMBIX 3MEKTPOINTOB). [Ipon3BeseHre pacTBOPUMOCTH, €r0 PU3MYECKUI CMBICI U IPUMEHEHHE
B aHAJIMTUYECKON XUMUHU.

8.YcimoBust 00pa3oBaHUs M PACTBOPECHHUS OCAAKOB. BiusiHHE J100aBOK IMMOCTOPOHHHMX CHIIBHBIX
3JIEKTPOJIUTOB HAa PABHOBECHE B CHCTEME OCAJT0K-PACcTBOP (U1 MaJlOPACTBOPUMBIX 3JIEKTPOJIHUTOB).

9.IlpotonuTtuueckue paBHOBecus. [IpoTonuTHyeckoe paBHOBECHE B BOJE. XapaKTEPUCTHKA CHJIbI
CabBIX KUCIOT U OCHOBaHWN. KOHCTaHTHI KUCIIOTHOCTH M OCHOBHOCTH.

10.Beruncnenue 3HaueHnit pH cHIBHBIX OIHO- U MHOTOOCHOBHBIX KHCJIOT U OCHOBAaHHUH.

11.I'uppomu3. KoHctanTa M cTeneHs rufpoiusa. Berunmcnenue 3HaueHudd pH pactBopoB cosneid,
rmoiBepratonmxcs ruaponusy. bydeprsie cuctemsl. Mcnonp3oBanue peaknnii THAPOIN3a B aHATHTUIECKON
xumun.pH OydepHbIx pacTBopoB. bydepHas eMKOCTb.

12.AnanuTHyeckas KiIacCU(UKaLMs KAaTHOHOB MO TPYINIaM: CEpPOBONOpOAHAs (CynbduaHas),
amMuagHo-(ocdaTHast, KHACIOTHO-OCHOBHAs. OTrpaHWYEeHHOCTh OO0 KIIacCH(HUKAITMH KATHOHOB 10
TpyTIIaM.




13.KucnoTHo-oCHOBHass Kjaccu(pukanusg KaTHOHOB MO TpymmaM. CHCTeMaTH4ecKHid aHalu3
KaTHOHOB IO KHCIIOTHO-OCHOBHOMY METOMy. AHAIWTHYECKHE PEaKIHH KaTHOHOB Pa3IMYHBIX aHAJIUTH-
YECKHX IPYIIIL.

Ilepeyenb BonpocoB IsA 2-0i pyOekHO KOHTPOJIbLHOI padoThI
(KOMNIBIOTEPHOE TECTUPOBAHME) — 3 cEMeCTP

1.I'eteporecHHble paBHOBeCHsS B aHANTUTHYCCKOW XuMuH. CIOCOOBI BBIPOKCHHUS pPAaCTBOPHUMOCTH
MaJoOpacTBOPUMBIX 3JIEKTPOIUTOB. [IpomsBeneHne pacTBOPUMOCTH MaJIOPACTBOPUMOIO CHIIBHOTO
JNEKTPONUTA. YCIOBHE OOpa3oBaHUS OCAAKOB MajOpPacTBOPUMBIX CHUJIBHBIX 3JIEKTPOIHUTOB. JlpoOHoe
ocaxxJieHne W ApoOHOE pacTBOpeHHe ocankoB. llepeBosl OJHMX MallOpACTBOPHMBIX JIIEKTPOJIMTOB B
TIpyTHE.

2. BnusHHME NOCTOPOHHHMX 3JIEKTPOJIHUTOB HA PacTBOPUMOCTH MajOpacTBOPUMBIX CUIIBHBIX
JNIEKTPONIUTOB (BIMSHUE J00ABOK OJJEKTPOJMTA C OJHOWMEHHBIM HMOHOM, BIMSHHE J00aBOK
MMOCTOPOHHETO (MHANG(OEPEHTHOTO) JIICKTPOJINTA). BnmsiHMEe pasmuvHbIX (PAKTOPOB HA IONHOTY
OCaX/IEHUS OCAJKOB U UX PACTBOPEHHUE.

3.OKUCIUTETHHO-BOCCTAHOBUTENBbHbBIE CHCTEMBL. OKHCIUTEIFHO-BOCCTAHOBUTEIbHBIE MOTEHIHAIIBI
(ycnoBHBIH, peanbHbIi, cTaHnapTHEIN). DJ[C XUMHUYECKO# peaKIum.

4.HanpaBneHue MpOTEKaHHUs OKHUCIUTEIHLHO-BOCCTAHOBUTENBHBIX peaknuii (OBP) B pacTBOpe.
Brusaue pa3nuuHbix (pakTOpoB Ha 3HAYEHHWS PENOKC-TIOTEHIMANIOB M HAlpaBlieHHEe  MPOTEKaHUS
OBP. I'ny6una ux nporexanus. Mcnons3oBanne OBP B xuMudeckom aHamuse.

4.PaBHOBeCHS B pacTBOpax KOMITIEKCHBIX cOeMMHECHUN. KOHCTaHTHI yCTOWYHMBOCTH W HECTOUKOCTH.
Turbl KOMIUIEKCHBIX COSAUHEHUM, IPUMEHSEMbIX B KAUECTBEHHOM aHaJIK3e.

S5.IIpumMeHeHHe OpraHMYecKHX pEeareéHTOB B Kauye€CTBEHHOM XUMHUYECKOM aHanu3e. Peakuuu,
OCHOBaHHBIE HA 00pa30BaHWN KOMITJICKCHBIX COCIMHEHWH METaJIOB. BakHel e opraHndecKknue peareHThl,
MIpUMEHSIEMbIE B KAUECTBEHHOM aHaJIN3e

6.IlpumeHeHne SKCTPAKIMK B aHANUTHYECKONH XWMHW. [IpHHINIBI U OCHOBHBIE MOHSTHS METOAa
XKHUIKOCTHOM 3KCTpPaKIUH.

7. Xpomarorpadus. CymHocTs MeTosa. Kiaccnukanms xpomatorpaguaeckux METOA0B aHAIN3A.

8.AncopOmonHas xpomarorpadus. ToHKOCIOIHAas XpoMarorpadus: MPUHIUI METO/la, OCHOBHBIC
noHATHs.  TeXHWKa OKCIEePHUMEHTa B  TOHKOCIOWHOHW  XpoMaTorpaguu: HaHeCeHHE  NpOOHI,
xpoMarorpadrpoBanue (pa3BUTHE XPOMATOTPaAMMBI, pacIiIn(@poBKa XpOMaTOTPaMMBI).

9.PacnipenenurenbHas xpomartorpadus. Xpomarorpadust Ha Oymare (OymaxkHas Xxpomarorpadus):
CYITHOCTh METO/1a, XpoMaTorpaduyeckas Oymara, TEXHUKA SKCIIEPUMEHTA.

10.KavecTBeHHBII aHANM3 aHUOHOB. AHATUTHYECKas KJIACCU(PUKAIUSA aHUOHOB MO Tpymmam (1o
CIOCOOHOCTH K OOpa30BaHHI0 MaJlOPaCTBOPUMBIX COCTUHEHHUH, 10 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM
cBoiicTBaM). OrpaHHMUEHHOCTH JFOO0OW KiIaccH(UKAllMd aHWOHOB IO TpyImHaM. AHAIWTHYECKHAE pPEaKIuu
AQHMOHOB Pa3IMYHBIX aHATUTHYECKUX IpyMNI. MeToibl aHaiu3a cMeceil aHMOHOB Pa3INYHBIX aHATUTHYECKUX
CpyIIL

11.Aranu3 cMecell KATHOHOB M aHUOHOB (KaYECTBEHHBIM XUMHUYCSCKUH aHAIHN3 BEILIECTBA).

KpnTepml OI¢HKH BBINOJIHCHUA NMUCbMEHHbBIX JOMAIITHHUX 3ananm7l

4-0aibpHas
HIKaJia Ilokazarenu Kpurepun
1. CBOEBpPEMEHHOCTH CTyneHTOM 3a/laHHe PEIIeHO CaMOCTOSTENbHO. [Ipn
BBIINIOJIHEHUS 3aJ1aHUS. 9TOM COCTaBJICH HpaBHJ’H:HBIfI AJITOPUTM PCHICHUA
OtnnyHO 2. TlomHOTa BhIMONHeHus | 33MAHUS, B JIOTHYECKUX PACCYKICHUSX, B BI)I60p?
dbopMyI U peleHuH HeT OMIMOOK, MOJYYeH BEPHBIN
MPaKTUYECKOTO

OTBET, 33JJaHUE PEIICHO PAIIMOHATHLHBIM CIIOCOOOM.

3aJlaHMsl. >
Xopouio CryneHTOM 3aJlaHd€ peHIeHO C  MOJCKa3Kou




3

VY 10BIIETBOPUT
€JILHO

HeynosnerBop
HUTCIJIBHO

. HOCJIC,I[OB&TCJ'IBHOCTI)

n palrOHAJIBHOCTD

BBIITIOJIHEHHUA 3a1aHUs.

npenojasarens. [Ipu 3ToM cocTaBieH MpaBUIbHBIN
QITOPUTM  pEIIEHUs 33JaHus, B JIOTMYECKOM
pacCyKIEHUH U pEIIeHMH HeT CYIIEeCTBEHHBIX
omMOOK; MPAaBWIBHO CHENaH BBIOOP GopMyIs mist
peleHNs; eCTb OOBSICHEHUE pEIleHHs], HO 3aJaHue

pEelIeHO  HEepalMOHAIbHBIM  CIIOCOOOM WM
JOMyIIEHO He Ooliee JABYX HECYIIECTBEHHBIX
OLINOOK, [TOJIyYEeH BEPHBIN OTBET.

CTyneHTOM 3aJaHUe pelIeHO C MOJCKa3KaMu
npenoaasarens. lIlpu 3TOM 3agaHMe  MOHSTO
NPaBUIBHO, B JIOTUYECKOM PpACCY>KICHHUH HET
CYILLIECTBEHHBIX OIINOOK, HO JIOTTYIIEHbI

CYyILLIECTBEHHBIE OIIMOKU B BBIOOpE GopMyn WM B
MaTeMaTHYeCKUX pacdeTax; 3aJaHhe peIIeHO He
TIOJTHOCTBIO MJIHM B O0IIIEM BHUJIE.

CtyzneHToM 3a1aHHe HE PELIeHO.

Kpurepun onieHKM NHCbMEHHOH KOHTPOJIbLHON padoThI

4-GanpHas mIKana IToka3arenn Kpurepuu
OTmmaHo 1. Ilomnora wu | CTyneHTOM nag MOJIHBIN OTBET Ha
MPAaBWIBHOCTh PEIICHHs | MPAaKTUYECKUi Bompoc. PereHsl 3a1aun.
Xoporo HPaKTSI‘leCKHOFO 3allaHud. | [[pakTuyeckue 3aJaHusi M 3aJladyd  PELICHBI
. PaBUIBHOCTE | cTyAeHTOM C HEOOJBITMMU HETOYHOCTSIMH.
V 1OBIIETBO- ?sggjﬁ;}:)f;enmocm CTyZIeHTOM JIOIyIIEHO HECKOJBKO OIIMOOK B
- 9 COJIEp)KaHWU  OTBETAa  HA  MPAKTHUYECKHE
PHTEIBHO neHCTBHH). BOIPOCHI. 3a]]a4l PEILIECHBI C OIINOKAMHU.
3 CTyIeHTOM pellleHre MPAKTUYCCKUX 3aaHMi
Heynosets- CamoctosTenbHoCTE HE BBIIIOJIHEHO. 3a/1a4M HE PELICHBL.
OpHUTENHHO OTBCTA.
Kputepuu onieHk# BbINOJIHEHHS Ja00PATOPHBIX PadoT
4-6amnpHas
[Tokaszarenn Kpurepuu
IKaJa
1. CBOeBpeMEHHOCTh CTyleHT TOKa3bIBaeT TOTOBHOCTH K BBHITIOJTHEHHIO
BBITIOJTHEHUSI 3a/1aHus. | 1a0OpaTOpHOM  paboThl,  BiIageeT  TEXHUKOMH
2. TlomHOTa BBITIONHEHUS | BBIIOJIHEHUSI ONEpalldii; BBITIONHSIET OIEpaIiu
71a60paTOPHOTO aKKypaTHO, YETKO; cobmomaer TEXHUKY
3aJJaHuUs. Oe3omacHOCTH Ha pabouyeM MecTe; MpPaBUIBHO
OTnu4HO 3. Odopmuenue OLICHUBAET PE3YyJIbTAaThl BBINOJIHEHHBIX OIEpaLUii;
nabopaTopHOl pabOTEL. | yMEeT  MPAaBWIBHO  TMPOW3BOAUTH  PACUYETHI;
4. OrtBeThl Ha MPaBWJIBHO 3aMOJIHSAET MPOTOKOJ aHalIW3a M JaeT
KOHTPOJIBHBIE BOTIPOCHI | TIPABHIILHOE 3aKJIIOUEHUE; OTBEUAET Ha
0 TeMe J1abOpaTOPHOTO | KOHTPOJIbHBIE BONPOCHI MO TeMe JabopaTopHOro
3aHATHUS. 3aHSATHSL.
Xopo1io CooTBeTcTBYeT  BBIIIEYKAa3aHHBIM  KPUTEPHUSIM
OIICHKH, HO JOMyCKaeT HE NPHUHIUIHATHHBIC
OIIMOKU 0 OQOPMIIEHUIO MPOTOKOJA M B OTBETAX
Ha KOHTPOJIBHBIC BOMPOCHI IO TeMe Tab0paTOpPHOTO
3aHATHUS.




CooTBeTCTBYET  BBILICYKA3aHHBIM  KPUTEPHUAM
OLIGHKH, HO JIOIYCKAeT: MPUHIUIHNAIIbHbIE OLINOKU
VioBIeTBOpPH- no OQOpMIEHHIO MPOTOKOJIa W B OTBETaX Ha
TeNBHO KOHTPOIbHbIE BOMPOCEL; HE CYIECTBEHHbIE OHOKH
10 TEXHUKE BBIIIOJIHEHUS ONEpalUil 110 aHAJIN3Y; 110
OTJENbHBIM  3TamaM  BBIIOJHEHHS  paboThl
HY)KJAeTCs B IOMOILM TPENOIaBaTeNs;
Heynosnerso- CTyzseHT He TOTOB U HE JOMYIIEH K BHIIOJHEHHUIO
PHUTENBHO 1abopaTopHOM paboTHI.
Ilepeyens BompocoB ajs 3a4era (3 cemecTp):
1. TlpumeHeHHE METOJ0B aHATUTHUYECKONH XUMHUH B (papMallUu.
2. Knaccuduxanus METO 0B KaUeCTBEHHOTO XMMUYECKOT0 aHaJIn3a.
3. AHanuTHYeCKHE IPU3HAKU BEUIECTB U AHAIUTUYECKUE PEAKLINH.
4. Tunbl aHATUTUYECKUX PEAKIUI U peareHTOB.
5. XapakTepHuCTHKa 4yBCTBUTEIBHOCTH aHAIMTUYECKUX peakuuil (peaenbHoe

o

10.
. O0w1ast KOHIIEHTpaLUs ¥ AKTUBHOCTU MOHOB B PacTBOpE.
12.
13.
14.
15.

11

16.
17.

18.
19.
20.
21.

22.

23

pas0aBiieHue, MpeAesibHasi KOHIIEHTPALHs, MUHUMATbHBIM 00beM MpeIeTbHO
pa30aBICHHOTO PacTBOPA, MpeeT OOHAPYKECHUS, TIOKA3aTeNIb YyYBCTBUTEIBHOCTH).
Oco0GeHHOCTH CUCTEMATHYECKOTO U IPOOHOTO aHAIIN3a.

[IpeumymecTBa W HEAOCTATKU CYJIb(QUIHONH, KHUCIOTHO-OCHOBHOW M aMMHAYHO-
dbocdaTHOI cUCTEM aHATN3a KATHOHOB.

OcHOBHbIE MOJIOKEHUS TEOpUH ANEKTPOJIUTUYCCKON JUCCOIUAIINU; €€
3HAYCHHE W MPUMCHCHHNE B KAUECTBEHHOM aHAJIH3E.

[TpuMeHeHHEe 3aKOHA IEHCTBYIOMIMX MAcC B aHAIUTUYCCKON XUMUHU.

N neanbHple U peanbHblEe PaCTBOPHI, YPABHEHUS, UX ONMCHIBAIOIIHE.

WNonnas cuna (MOHHAs KPEToOCTh) pacTBopa.

Bnusinue moHHOM cuitbl pacTBOpa Ha KO3()(PULIMEHThI aKTUBHOCTH MOHOB.

[Ipumenenue 3aKoHa AEMCTBYIOIUX MAacC B aHAIMTUYECKOW XUMHH (QaHAJIUTHUKE).
Xumuueckoe paBHoBecue. KOHCTaHTa  XMMHYECKOro  paBHOBecUS  (MCTUHHAs
TEpMOJUHAMHUYECKAsl, KOHIEHTPALMOHHAS).

VYcioBHas KOHCTaHTa XMMHUYECKOTO PABHOBECHS.

[eteporenHple paBHOBecHsT B aHAIUTHYeCKOW XuMHU. CnocoObl  BBIpaKEHUS
PacTBOPUMOCTH MaJIOPACTBOPUMBIX JIEKTPOJIUTOB.

[Ipou3sBeneHne pacTBOPUMOCTH MAJIOPACTBOPUMOTO CHIIBHOTO JJIEKTPOJIUTA.

YcnoBust 00pa3oBaHus 0CaJAKOB MaJIOPACTBOPUMBIX CHIIbHBIX JIEKTPOJIUTOB.

JlpoOHOE ocaxkaeHme W JApOOHOE pacTBOpeHHe ocankoB. llepeBon — omHHX
MaJjopacTBOPUMBIX JIEKTPOJIUTOB B APYyTHE.

KucnoTHO - 0CHOBHBIE paBHOBECHS U UX POJIb B AaHAIUTUYECKON XUMUH (B aHAIUTHKE).
IlonsiTHE O NPOTOIUTUYECKOW TEOPUM KHUCIOT M OCHOBaHuHU. IIpoTonurtnueckue
PaBHOBECHS B BOJIE.

XapakTepucTUKa CUJIbl CIa0bIX KUCJIOT M OCHOBaHMH. KOHCTaHTBIKHCIOTHOCTH,
OCHOBHOCTH U UX IOKa3aTeu.

. pH pacTBOpOB €1a0BIX KMCIOT U C1a0BIX OCHOBAHHH.
24,

I'maponus. Koncranta m creneHb ruaposiv3a. Beruucienue 3naueHudd pH pactBopos
CoJiell, MOJBEPrarIIuXcs TUAPOIU3Y (TUAPOIU3 aHUOHA CIIa0OW KUCIOTHI, THIPOIH3
KaTHOHa CJ1aboro OCHOBAaHMSI, TUAPOJIU3 COJIH, COAepkKalllel KaTHOH C1a00oro OCHOBaHUS
Y aHWOH CJIa00¥ KUCIIOTHI).




25.

26.

27.

28.

29.

30.

31.
32.

33.
34.
35.
36.

37.

38.
39.

bydepnrsie cucremsl (pactBopsl). 3HaueHue pH OydepHbIX pacTBOpoB: OydepHbie
CHCTEMBI, COZIEpIKaIIKe CIa0dyI0 KUCIOTY U €€ COJlb, CIab0e OCHOBAHHUE U €€ COJIb.
Bbydepnas émrocTs. Mcnonp3oBanue OypepHbIX CUCTEM B aHAJIH3E.

OKHUCIUTENFHO — BOCCTAHOBUTEINIbHBIE MMOTEHIIAIIBI PEIOKC- Map (pPeAoKC- NOTEHIIUAIBI,
AJIEKTPOHBIC OKUCIIUTEIBHO — BOCCTAHOBHUTENBHBIC MOTCHIIMAIBI). [ToTeHIman peakuuu
(27IEKTPOABMKYIAS CUJIA PEAKIIUN).

HanpasieHne mpoTekaHUs OKHCIMTEIBHO — BOCCTAHOBHUTEIIBHOW peakiuu. BiwsHue
pa3nuYHbIX (PAKTOPOB HA 3HAUCHHS OKUCIUTEFHO — BOCCTAHOBUTENIBHBIX MOTCHIIMAIIOB.
['myOuHa mpoTeKaHusi OKHCIUTEIBHO — BOCCTAHOBUTEIIBHBIX peakiuii. Mcnoab3oBaHue
OKHCJIMTEIHHO —BOCCTAHOBUTEJILHBIX PEAKIM B XUMUYECKOM aHAJIH3E.

PaBHOBecusi B pacTBOpax KOMILIEKCHBIX COeIMHEHHUU. KOHCTAHTBI YyCTOMYMBOCTH U
HECTOUKOCTH.

TuIbl KOMIUIEKCHBIX COCTUHEHH, MPUMEHSIEMBIX B KAUECTBEHHOM aHAJIU3e.
[IpumeHeHne OpraHMYeCKMX  PEeareHTOB B KAYECTBEHHOM  XHUMHYECKOM
aHaJm3e.

Peakunu, ocHOBaHHbBIE HAa 00Pa30BaHUM KOMILJIEKCHBIX COCIMHEHU METAJIOB.
Baxneime opraHu4eckie peareHThl, IPUMEHsIeMbIe B KaYeCTBEHHOM aHaJIH3e.
MeTobl KOHIIEHTPUPOBAHUS U pa3eiICHHUs BEUIECTB B aHATTUTUYCCKON XUMUH.
[MpuHIMT  MeTOAa JKUIAKOCTHOW OSKCTpakmuu. HEKOTopble OCHOBHBIE IOHSTHUS
KHUJIKOCTHOM  DKCTpPAKIMM: JKCTPareHT, OKCTPAKIMOHHBIA peareHr, SKCTPaKT,
PEIKCTPAKIIHS, PEIKCTPATCHT, PEIKCTPAKT.

DKCTpakIIMOHHOE paBHOBecue. 3akoH pacrpexaenenus Hepucra- [llunosa. Koncranra
pactpenenenusi. Koaddunment pacnpenenenus. Crernenp wu3BieueHus. Daxtop
paszeneHus ABYX BEUIECTB. Y CJIOBHUS Pa3ICICHUs IByX BEIIECTB.

[TpuMeHeHre IKCTPAKIIUK B aHATUTHYECKOW XHUMUH.

Xpomatorpadus. XpomaTtorpapuueckue Meronsl aHanuza. [punmun. Knaccudukarms.
XpomarorpamMmMa u ee rapameTphbl.

Kputepun (popMupoBaHusi OlleHKH YCTHOIO OTBETa CTYAEHTA Ha 3a4éTe

Xapaxkmepucmuka omeema bannvl

JlaH TIONHBIN, pa3BEpHYTHIM OTBET HA IIOCTABJICHHBIA BOIPOC,
MOKa3aHa COBOKYIIHOCTh OCO3HAHHBIX 3HAaHUH 00 oOBeKTe,
MPOSIBIISIIONIASCS B CBOOOJHOM OIEPUPOBAHUM MOHATUAMHU, YMEHHUH
BBIJICINTh CYLIECTBEHHBIE W HECYIIECTBEHHBIE €ro IPU3HAKH,
IIPUYUHHO-CJIEICTBEHHBIE CBSI3H. 3HaHue 00 00BEKTe
NEMOHCTPUPYETCS Ha (POHE MOHUMAHUS €ro B CUCTEME JJTaHHOW HayKu
U MEXIUCLUIUIMHAPHBIX cBsized. OTBeT hopMynupyercs B T€pMHUHAX
HayKH, W3JI0KEH JINTEPAaTYpHBIM S3bIKOM, JIOTWYEH, JOKAa3aTelIeH,
JEMOHCTPUPYET aBTOPCKYIO MO3ULIUIO CTYIEHTA.

26-30

JlaH TONHBIA, pa3BEpHYTHIM OTBET HA IOCTABJIECHHBIA BOIPOC,
MOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HaHUM 00 o0O0BeKTe,
JIOKA3aTeJIbHO PACKPBITBI OCHOBHBIE IOJOKEHHUSI TEMBI; B OTBETE
IIPOCIIEKUBACTCS YeTKas CTPYKTYypa, JIoTUYecKas
MIOCIIEOBATENBHOCTD,  OTPAXAKUass CYIIHOCTb  PAacKpbIBAEMBIX
MIOHATHH, TeOpHid, SiBJIeHUH. 3HaHUe 00 00bEKTE JEMOHCTPUPYETCS Ha
¢boHe TMOHUMAHMS €ro B  CHUCTEeME JIaHHOM HaykKd U
MEXIUCUUIUIMHAPHBIX CBsized. OTBET H3JI0KEH JMUTEpPaTypHbIM
S3BIKOM B T€pPMHUHAaX HaykKd. MoryT ObITh JOMYIIEHBI HEJOYEThl B
ONPENETICHUHN TIOHATHUM, UCIIPABIECHHBIE CTYJIEHTOM CaMOCTOSTEIbHO
B ITPOLIECCE OTBETA.

21-25

JlaH TIONHBIA, pa3BEpHYTHIM OTBET HA IIOCTABJIICHHBIA BOIIPOC,

16-20




MOKa3aHO YMEHME BBIJCIUTh CYLIECTBEHHbIE M HECYILECTBEHHBIE
NpU3HAKW,  NPUYUHHO-CIEICTBEHHbIE  CBsi3u.  OTBET  4YETKO
CTPYKTYpUPOBaH, JIOTUYEH, W3J0XKEH B TepMHUHAaX Hayku. OHAKO
JIOTYIIEHbl HE3HAYUTENbHbIE OIINOKN WJIM HEI0YEThl, UCTIPAaBICHHbIC
CTYIEHTOM C IIOMOUIbIO «HABOJSIMX» BOIIPOCOB MPEIO1aBaTellsl.

JlaH momHBINA, HO HEIOCTAaTOYHO IIOCIEAOBATEIBHBIM OTBET Ha
IOCTaBJICHHBIM BONPOC, HO MPH 3TOM IOKAa3aHO YMEHUE BBIIECIUTH
CYIIECTBEHHbIE W HECYIIECTBEHHBIE TMPU3HAKK M MPUUYUHHO-
Cle/ICTBeHHbIE CBA3U. OTBET JIOTMYEH U U3JI0KEH B TEPMHUHAX HAYKH. 11-15
MoryTt ObITH mgomymieHbl 1—2 OmMOKKM B OMNpPEACTICHUH OCHOBHBIX
MOHSTHH, KOTOpBIE CTYAEHT 3aTpyIHSAETCS VCIIPaBUTh
CaMOCTOSITEILHO.

JlaH HENoOJIHBIA OTBET, JIOTMKA U IOCJIEI0BATEIbHOCTh W3JI0KECHMS
UMEIOT CYIECTBEHHbIE HapylleHus. JlonylieHbl TpyOble OIIHOKU MpH
ONPENETICHUH CYIIHOCTH PAaCKpPBIBAEMBIX IOHSATUN, TEOPUH, SIBJICHUM,
BCIECACTBHE HENOHUMAaHUS CTYyJEHTOM HUX CYIIECTBEHHBIX U
HECYIIECTBEHHBIX IIPU3HAKOB M CBA3E. B oTBEeTe OTCYTCTBYIOT
BBIBOJIbl. YMEHHUE PACKPBITh KOHKPETHBIE MPOSABICHUS 000OIEHHbBIX
3HaHMH He ImOKa3zaHo. PeueBoe odopmiieHne TpedyeT MNONpPaBoK,
KOPPEKLIHH.

5-10

JlaH HEMOJIHBII OTBET, NPEACTABIAIOIMUNA CcO00H pa3po3HEHHbIE
3HaHUsI MO0 TeMe BOIpoca C CYIIECTBEHHBIMM OLIMOKaMu B
ompeneneHusx. [IpucyTcTBYIOT (parMeHTapHOCTh, HEIOTUIHOCTH
n3noxxeHus. CTyIeHT He OCO3HAEeT CBA3b JAHHOTO IMOHSTHS, TEOPHUH,
SABJICHUSA C JPYT'UMU 00BEKTAMU JUCHUIIIIUHBI. OTCYTCTByIOT BBIBOJbI, 1-4
KOHKPETHU3alMsl U JI0Ka3aTelIbHOCTh M3JI0KEeHUs. Pedb HerpaMoTHasl.
I[OHOJ'IHI/ITCJ'II)HI)IG U  YTOYHAIOOIMEC BOIPOCHI IIpErIoAaBaTeyid HE
NOPUBOAAT K KOPpPEeKIMM OTBeTa CTyACHTa HE TOJbKO Ha
MMOCTaBJICHHBII BOIIPOC, HO U HA APYTI'UC BOIIPOCHI JUCHUIIJINHBI.

He IOJIYYCHBI OTBETHI 110 0a30BBIM BOIIpoCaM JUCHUIIINHEI. 0

Ilepeyenb IK3aMeHAIHOHHBIX BONMPOCOB MO TUCHUILINHE KAHATUTUHYECKAS
XUMHS»
CneunansHocts 33.05.01 ®apmanus, 4 cemectp
Hughopmayuonnas cnpaska.

OK3aMeH IO AMCLUILIMHE TPOBOAUTCS B YCTHOM hopme.

DK3aMeHaIMOHHbIE OMJIETHI M0 aHAIMTUYECKONW XUMHH CO/iepKat 3 BoIpoca.

I[TepBeiit Bonpoc: TUTpuMeTpUyecKre MeTo bl aHaau3a (Bonpockl 1-22). — (10 6amioB)

Bropoit  Bompoc:  ®usuueckue U (GUIMKO-XMMHYECKHE  METOJABl  aHaju3a
(MuacTpymeHTanbHbIe MeTObI) (Borpock! 23-44). — (10 6amioB)

Tpetuii Bonpoc: PacueTHast 3aaua win Xxumuueckoe ynpaxsenue. (10 6anos).

Ha sk3ameHe cTyeHT nMeeT IpaBo I0JIb30BAThCS MEPUOAUUECKON CUCTEMOM 3JIEMEHTOB,
TabMUIe PACTBOPUMOCTH BEILIECTB, AJIEKTPOXUMHUYECKUM PSJIOM AKTUBHOCTH METAIIOB (psn
HaNpsDKEHUM, psSA  CTaHJAPTHBIX JJIEKTPOJIHBIX IOTEHIMAJIOB) W JPYTMMH CIPaBOYHBIMU
TabIUIIaMU.

1. Tutpumerpuueckuii aHanu3. OCHOBHBIC MOHATHSA. TpeOOBaHUS K peakiHsM, MPUMEHSIEMBIM B
TATPUMETPUYECKOM  aHaiM3e. TUMOBBIE pacdyeTsl B TUTPUMETPUYECKOM  AHAIIU3E.
Knaccugukaius MeTo/10B THTPUMETPHUUECKOT0 aHan3a. CriocoObl THTPOBAHUSI.
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MeTton KMCIOTHO-OCHOBHOrO TUTpoBaHusa. CymHocts MeTona. Munukaropsr Merona. MonHas,
XxpoModopHast © HOHHO-XpOoMO(hOpHask TEOPUU UHIUKATOpOB. KpuBbie TUTpOBaHMUSI.

MeTtoabl  OKHCIUTENbHO-BOCCTAHOBUTENBHOIO TUTpoBaHUs. CyIlHOCTh, KiaccHpUKanus
MeTofoB.  TpeboBaHMs K  peakuusiM W YCIOBUS  IPOBEIEHUS  OKHUCIMTENBHO-
BOCCTAHOBUTEJILHOTO TUTPOBaHUs. CriocOObI OKUCIUTEIbHO-BOCCTAHOBUTENBHOI'O TUTPOBAHMSL.
WNuaukaTopsl MeToJa OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHOTO TUTPOBaHUS Kpussie
OKHUCJIUTEIIBHO-BOCCTAHOBUTEILHOIO TUTPOBAHMSL.

Meton nepmaHraHaTOMeTpu4ecKoro TuTpoBanus. CymHoOCTs. TUTpaHT. Y CiloBus NpOBEACHUS
TuTpoBaHus. OnpeneneHne OKUCIUTENEH W BOCCTAaHOBUTENEH. [[ocTOMHCTBA M HENOCTaTKU
METOoJa.

Meton loqumerpudeckoro TutpoBanus. CymHocTs. TutpanT metona. MHaukaTopsl. YcnoBus
IIPOBEACHUS NOIUMETPUYECKUX onpeaencHuil. [Ipumepsl onpeneneHuii.

Meton Honatomerpuueckoro TtuTpoBaHus. CymHOCTb. TUTpaHT M MHIUMKATOp METOJA.
[Ipumepsl onpeneneHui.

Meton OpomaromeTrpuyeckoro TUTpoBaHMs. CyIIHOCTh U YCIOBUS  IIPOBEICHUS
OpOMaTOMETPUYECKOTO TUTPpOBaHMA. Tutpant mMeroaa. Muaukatopsl. [IpuMeps! onpeneneHuid.
Meton 6pomaromeTpudeckoro TutpoBanus. CymHocTs. Tutpant. IlpumMepsl onpeneneHuil.

Meton nuxpomatoMerpuyeckoro TutpoBaHusa. CymHocTb. TutpanT. MHaukaTopel MeTona.
Onpenenenre OKUCINUTENEH U BOCCTaHOBUTENIEH. JIOCTOMHCTBA U HEIOCTATKH METO/1A.

Meton HutputoMeTpuueckoro tutpoBaHusa. CymHocTtb. Tutpant. MHaukatopsl. IIpumepsl
ONPEICIICHU .

Meton nepumerpuyeckoro turpoanus. CyuiHocts. Maaukarops! metona. Tutpant. [Ipumepst
onpeaeneHni. JIocTOMHCTBAa U HEAOCTATKUA METO/1A.

Metoapl ocanutenbHoro TutpoBanus. CynHocTs. TpeboBaHus K peakusM, IPUMEHSIEMbIM B
metoze. Knaccudukanus MeTo10B.

Aprenromerpus. CyImHOCTh METONA, €ro pa3sHOBUAHOCTU. TutpanT. MHaukaTophl. YciaoBus
tutpoBaHus. IIpumepsl onpenenenuii. JJocTonHCTBA U HEJOCTATKNA METOJIA.

NuaukaTopsl MeETONA OCAIUTEIIBHOTO TUTPOBAHMSA: OCAIAUTEIbHBIC, METAITIOXPOMHBIE,
azicopOLMOHHbIE. MexaHu3M JeWcTBUS  aJCOPOLIMOHHBIX HMHAMKATOPOB, YCJIOBUS —HX
IIPUMEHEHUS.

Tuoumanomerpuueckoe tuTrpoBanue. CymHoctb. Turpant. HWuauxatopsl. IIpumepst
onpeaeneHuil. JlocronHcTsa MeTona.

Mepkypomerpuueckoe  tutpoBanue. CymHocTe.  Tutpant. HWHaukatopel.  IIpumepst
onpexaeneHuil. JJocTonHcTBa B HEJOCTaTKH METO/IA.

I'ekcanmanogepparomerpuueckoe TuTpoBanue. CymiHocTb. Tutpant. MHIuUKaTOphl MeETOJA.
IIpumepsl onpeneneHui.

Metoabl KOMILIEKCUMETprueckoro TuTpoBaHus. CymHocTs. TpeOoBaHuMs K peakmusM,
npuMeHsieMbiM B Metoze. Knaccudukanus meronoB. Mepkypumerpus. CyIIHOCTh METOAA.
[Ipumeps! onpeneneHui.

Kommnekconometpusi. Kommnekconsl. PaBHoBecust B BoaHbIX pactBopax OJITA. CocraB u
YCTOMYHMBOCTh KOMIUIEKCOHATOB METAJIIIOB. KpUBBIE KOMIUIEKCOHOMETPUYECKOIO TUTPOBAHUSI.
Nupukatopel  METOAOB  KOMIUIEKCUMETPUYECKOrO  TUTpoBaHusA. [lpuHumnm  nencTBus
METAJJIOXPOMHBIX UHAUKATOPOB, TPEOOBaHUS K HUM, UHTEPBAJI [IEPEX0/1a OKPACKH UHIMKATOPA.
[Iprmepbl METaTIOXPOMHBIX HHAUKATOPOB, UX BBIOOP.

[Ipumenenue KOMIUIEKCOHOMETPHUYECKOTO TUTPOBAHMUSL. Tutpanr. CrniocoOsl
KOMIIJIEKCOHOMETPHYECKOTO TUTpOBaHuUs. OmulOku Metoaa. JJocTomHCTBA METO 1A,
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Kucnorno-ocHoBHoe TuTpoBaHWe B HeBOIHBIX cpenax. CymHuoctb. Krnaccuduxamms
pactBopuTenel, ux cBoicTBa. DakTOphl, ONpenessione BbHIOOP MPOTOJIUTHYECKOTO
pactBoputena. [IpuMeHeHMe KHUCIOTHO-OCHOBHOTO THUTPOBAaHUS B HEBOAHBIX Cpelax.
Omnpenenenue cnadbIX OCHOBAHHM, Ca0BIX KUCTOT. [IpuMepsl onpeaeneHui.

MonekysipHbIi CHEKTpadbHbIA aHATU3 B ONTUYECKOW oOnactu crnektpa. CyIIHOCTh METoja.
[IpuHnunuanpHas cxemMa MoJly4eHHUs! CIIEKTPa MOTJIOIIECHHUS.

OcHOBHbBIE 3aKOHBI cBeTOMNOrjoMmeHus. OnTudyeckas MIOTHOCTh (3KCTUHKLMSA), MPOITyCKaHUE,
cBs3b MeXKIy HUMU. Koaddunment nornomienns u kodhGUIUEHT MOorameHusl.

Konopumerpust, (QOTOKOIOpUMETpUsi, UX TNPUMEHEHHE (METOJbl CTAaHAAPTHBIX CEpHUH,
ypaBHUBAaHUS OKPACOK, pa30aBIIeHus).

Cnektpodoromerpus. CymIHOCTb METOAA, HCIOJIb3yeMble MPHUOOPHI, JOCTOMHCTBA U
HE/IOCTAaTKU MeTo/1a. Y cJI0BUS (POTOMETPUUYECKOTO OIIPEIEIICHUS.

doromerpusi. OCHOBHOM 3aKOH cBeTomnoromeHus: byrepa-Jlambepra-bepa. @oTomerprueckoe
TUTPOBAHUE, BUJIbI KPUBBIX TUTPOBAHUS.

Crektpodoromerpusi.  CymHOCTH  MeTOJa, MNpUMEpbl  omnpeneneHuid.  OmpeneneHue
KOHIIGHTPALlMU aHAIM3HPYEMOTro BellecTBa (METOJ IpayMpOBOYHOrO rpaduka, METO1 OJHOTO
CTaHIapTa, OINpENEICHNE KOHLEHTPAIlMA 10 MOJSIPHOMY M YAETbHOMY KO3(pQHUIHUEHTY
rorameHus: MeToJ| 100aBok cranaaprta). [lorpemHocTy creKTpopOoTOMETPUIECKOTO aHAIIH3a.

DKCTpakMOHHO-(oTOMEeTpruYecKuil aHanu3. doToMeTpuueckue peakiuyd B SKCTPAKIUOHHO-
(boToMeTpHUYECKOM aHAIU3E.

JlromuaectieHTHRIM  aHanmm3. CymHOCTh Metona. Kiaccudukanus pa3iaudHBIX — BHIIOB
moMHuHeCHeHIMKA.  DIyopecleHTHBId  aHalu3: mpupojga  (QIyopecleHIHH; OCHOBHBIE
XapaKTEPUCTUKN U 3aKOHOMEPHOCTH JIFOMUHECLIEHIINH.

KonuuecTBeHHbI  (IyopecUeHTHBI aHaln3: MPUHLMI, YCJIOBHS IPOBEJIEHUS aHAJu3a,
CHOCOObI  OmpeneseHHs]  KOHLEHTPAllUM  BEIIECTBa, IMPUMEHEHHE.  DKCTPaKUHUOHHO-
(bayopecueHTHbIN aHAIN3. TUTPOBAHUE C MOMOIIBIO (DITyOPECLIEHTHBIX HHIUKATOPOB.
HNonoobmennas xpomarorpadus. CymHOCTb METOAa; HOHUTHI. IoHOOOMEHHOE

paBHOBecwe. MeTonbl HWOHOOOMEHHON xpomartorpadguu. IIpuMeHeHHe HOHOOOMEHHOM
XpomaTtorpaduu B aHAIH3E.

I"azoBast xpomatorpadusi, razo-;kuakoctas xpomatorpadus. CyuHocTs MeTona. [lonsitue o
TEOpPHH MeTojia (MapaMeTpbl YIepKUBAHUS; apaMeTphl pa3aeiaeHus; 3p(HEeKTUBHOCTh KOJIOHKH;
BIIUSTHUE TEMIIEpaTyphbl Ha pasJieieHue).

I"azo-xuakoctHast xpomarorpadus. [IpuHnunuanpHas cxema ra3oBoro xpomatorpadga. Pacuer
KOHIIEHTPAllMU MO TMOKa3aHHUAM perucrparopa, (MeTon abCONIOTHONW KaauOpOBKH; METOJ
BHYTPEHHEN HOpMaJIU3aLUN; METOl BHYTPEHHETO CTaHIapTa).

BricokoaddextuBHas xunkoctHas xpomarorpagus. CymHocth Merona. IlpunnunuanbHas
cxema JKUJAKOCTHOTO XpoMmaTorpada.

DNEeKTPOXMMHUYECKHE METOJbl aHauu3a: oOOIIMe TOHATHS, KJIacCUpHUKAIMI METOJOB.
[ToTeHMOMETpUYECKUI aHAIN3; MPUHLMII METOAA OIpENEIeHHE KOHIEHTpAlMM BEIIECTBAa B
npsMon  noreHuuomerpuu.  MoHocenektuBHBIE — AsekTpoAbl.  IIpumenenuwe  mpsmon
MOTEHLIUOMETPUHU.

[loTeHuMOMETpUYECKOE  TUTPOBAHUE: MPUHLMUI; KPHUBBIE TUTPOBAHUS, IPUMEHEHUE
MOTEHLMOMETPUYECKOTO TUTPOBAHUS.

Konaykromerpruueckuii aHanus (KoHaykromerpusi). lIpuHuumn Merona, OCHOBHBIE IOHSATHS.
[Ipsimast KOHIYyKTOMETpHs (ONpenesieHne KOHIIEHTPAIMM pAacyeTHBIM METOJAOM M METOA0M
rpaJyupOBOYHOTO Trpaduka).
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Kongykromerpuueckoe TutpoBanue. CymHocTs MeTos1a. KpuBbie TUTPOBAHUS.

[IpumeHeHrne KOHAYKTOMETPUYECKOTO TUTPOBAHUS.

[Monaporpaduueckuii  ananu3. CymHocTs Merona. llomsporpaMMbl, HX  OCHOBHBIE
xapaktepuctuku. [Ipumenenue nonsporpaguu B Ka4eCTBEHHOM M KOJIMUYECTBEHHOM aHAJIM3E.
Awmmepomerpuyeckoe  tutpoBanue. CymHOCTh MeTofa. KpuBbele THTpoBaHMS. Y CIOBUS
MIPOBEJICHUS] TUTPOBAHMSL.

Kynonomerpuueckuit  anamu3.  CymHOCTP  MeTOJAa.  YCIOBUS  KYJIOHOMETPHUYECKHX
onpeaeneHuil. [Ipsmas KynoHOMeTpHsL.

Kynonomerpuueckoe tutpoBaHue. CyIIHOCTb MeETOAA. YCJIOBMSI NPOBEACHHUS TUTPOBAHUS.
[IpuMmeHeHne KyJTOHOMETPUIECKOTO TUTPOBAHUSI.

Kputepun ¢popmMupoBaHusi OlleHKH YCTHOTO OTBETA CTYJAEHTA Ha IK3aMeHe

Xapaxkmepucmuka omeema oannol

JlaH TOJIHBINM, pa3BEpHYTHIM OTBET HA IIOCTaBJIECHHBIA BOIIPOC,
MOKa3aHa COBOKYIMHOCTh OCO3HAaHHBIX 3HaHWUH 00 0O0BEKTe,
MPOSIBIISIONIASCS B CBOOOTHOM ONEPUPOBAHUU TIOHATUSMHU, YMEHHUH
BBIJICINTh CYIIECTBCHHBIE M HECYIIECTBEHHBIE €r0 MPHU3HAKH,
IIPUYUHHO-CJIEICTBEHHbBIE CBSI3H. 3Hanue 00 00BbeKTe 26-30
JIEMOHCTpUpYETCS Ha (hOoHE TOHMMAHHS €r0 B CHUCTEME JaHHOU
HAYKH ¥ MEXIUCIUIUIMHAPHBIX CBsizeid. OTBeT (hopmynupyercs B
TepPMUHAX HAYKH, W3JI0KEH JIMTEPATypHBIM SI3BIKOM, JIOTHYEH,
JI0OKa3aTeJIeH, IEMOHCTPUPYET ABTOPCKYIO MO3UIMIO CTYACHTA.

JlaH TOJIHBIA, pa3BEpHYTHIA OTBET HA IOCTaBJICHHBIA BOIPOC,
MOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HaHWA 00 o0OBeKTe,
JTOKa3aTEeJIbHO PACKPBITHl OCHOBHBIE IOJIOKEHHUS TEMBI; B OTBETE

MIPOCIICIKUBACTCS geTKas CTPYKTYpa, JIOTHYeCKast
MOCJIEIOBATEIBHOCTh, OTPAXKAKoMIasi CYIHOCTh PacKpbIBACMBIX
MOHSTUMN, TCOPHH, sSBIICHUH. 3HaHHE 00 0OBEKTE JEMOHCTPHPYETCS 21-25

Ha (OHE T[OHMMaHUS €ro B CHCTEME JAaHHOW HAayKu U
MEXIUCUUIUIMHAPHBIX cBsi3el. OTBET U3JI0XKEH JIMTEPaTypHBIM
A3bIKOM B T€PMHHAX Haykd. MoryT ObITb JOMYILEHbl HEJOYETHI B
OIpEIEIICHUN IIOHATUH, HCIIPaBJICHHBIC CTYJIEHTOM
CaMOCTOSTEJILHO B IIPOLIECCE OTBETA.

JlaH mONHBINA, pa3BepHYTHIM OTBET Ha IIOCTABJICHHBIA BOIPOC,
NIOKa3aHO YMEHHUE BBIIEIUTH CYIIECTBEHHBIE M HECYIECTBEHHBIC
NpU3HAKK, TPUYUHHO-CIEACTBEHHbIE CBA3M. OTBET  YETKO
CTPYKTYpUPOBAaH, JIOTHYEH, U3JI0KEH B TEPMHUHAX Hayku. OJgHaKoO 16-20
NOTMYIIEHBl ~ HE3HAYWTEJbHBIE  OMMOKM  WJIM  HEJOYeTHl,
WCIIPABJICHHBIE CTYIEHTOM C IOMOILIBIO «HABOAAIIUX» BOIPOCOB
penojaBaTesl.

JlaH TOJHBIM, HO HEJOCTAaTOYHO IIOCJIEAOBATEIbHBINI OTBET Ha
MOCTABJICHHBIN BOMPOC, HO MPHU 3TOM MOKa3aHO YMEHHE BbIJICTUTH
CYLIECTBEHHBIE M HECYILIECTBEHHbIC MPU3HAKU M I[PUYUHHO-
CIEACTBEHHBIE CBSI3M. OTBET JIOTMYEH W M3J0KEH B TEPMHUHAX 11-15
Hayku. MoryT OBbITh AOmMylieHbl 1—2 OmUOKKM B ONpeAeTeHUN
OCHOBHBIX TOHSTHH, KOTOpBIE CTYJEHT 3aTPYAHSAETCS HCHPABUTH
CaMOCTOSITEIIHHO.




JlaH HETOJIHBIA OTBET, JIOTHKA M TOCIEIOBATEILHOCTD H3JI0KECHUS
UMEIOT CYUIECTBEHHBbIE HapymieHus. JlomymieHsl rpyObie ommuoOKu
IpU ONpPEIENICHUN CYIIHOCTH PAcKpPBIBAEMBIX ITOHATHHA, TEOPHH,
SIBJICHUH, BCIIEICTBUE HENIOHUMAHUS CTYACHTOM MX CYIIECTBEHHBIX
¥ HECYIIECTBEHHBIX NMPHU3HAKOB M CBs3ei. B oTBeTE OTCYTCTBYIOT
BBIBOABI. ~ YMEHHE  PACKPBITh  KOHKPETHBIE  IPOSBICHUS
00001IeHHBIX 3HAHUHM HE MoKa3zaHo. PeueBoe odopmieHue TpedyeT
TIOTIPABOK, KOPPEKIINH.

5-10

JlaH HEmoNHBIA OTBET, MPEACTABNISIOMUNA COOOW pa3pO3HEHHBIE
3HaHUS TI0 TEME BONpPOCAa C CYHICCTBEHHBIMH OIIMOKaMHU B
omnpeaeneHusx. lIpucyrcTByroT (parMeHTapHOCTh, HEJIOTHYHOCTH
n3s0keHus. CTyJIeHT HE OCO3HAET CBS3b JAHHOTO MOHSTHUSA, TEOPHUH,
SIBIIGHUST C JPYTMMH OOBEKTaMU JUCHUIUIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3allMsl M JI0KA3aTEJIbHOCTh M3JI0KEeHUsA. Peub
HerpaMoTHas. JlONOJIHUTENbHBIE W YTOUYHSAKOLIME  BOIPOCHI
MpEnoAaBarelisi He NMPUBOIAT K KOPPEKIHUH OTBETa CTYyJIECHTa HE
TOJBKO Ha IIOCTABJICHHBIM BONPOC, HO U HA JAPYrMe BOIPOCHI
JIACIIUTUINHBI.

1-4

He nosryueHsl 0TBETHI IO 6a30BBIM BOIPOCAM JHCIHUILIHHEL. 0

PesynbpTupyromas 3K3aMeHaIlMOHHAs OLICHKA OMNpeeseTcss B cCOOTBETCTBUU ¢ [lonoxenunem
COTI'Y o 6amibHO-pEeUTHHTOBOM CUCTEME OLIEHKH 3HAHUN CTYJIEHTOB.

Oﬁpa3eu IK3AaMCHAIIMOHHbIX OMJIeTOB MO JUCHUILNIMHEKAHAJIUTHYECKAS XUMMUSD.

Munucmepcmeo nayku u gvicuiezo oopazoseanus PO
Cesepo-Ocemunckuii zocyoapcmeeHtulii yuugepcumem umenu Kocma Jleeanosuua Xemazypoea
Kageopa obwieit u neopzanuueckon xumuu
Aucyunnuna «cAnanumuueckas Xxumusn»
Cneyuanvnocms:33.05.01 ®apmayusn
IK3AMEH: 2xypc, 4 cemecmp

BUJIET Ne 1

1. MeTton KHCIOTHO-OCHOBHOTO TuTpoBaHMs. CymHOCTh MeTona. MHImkaTopel Merona.
Honnas, xpomodopHas M HOHHO-XpoMO(OpHas TEOpUH WHAUKATOPOB. Kpusble
TUTPOBAHUS.

2. MonekynspHbIi CHEKTpaIbHBIA aHalN3 B ONTHYECKO obOmactu crnekrpa. CyHIHOCTh
Metofa. [IpyHINMIaNbEHAsA cXeMa MOTY4YEeHUs CIIEKTPa MOTTIOMEHHSL.

3. Paccumrtate MaccoByl0 mONII0O IMHKa B 00pas3ue, €ciM Ha TUTPOBAHUE pPacTBOpA,
MIPUTOTOBJIICHHOTO U3 ero HaBecku maccoit 0,9003 r, 3arpaueno 19,51 mu 0, 1015 M
pactBopa D/ITA.

3ag. kadempoit oOmIeit 1 HEOPTaHUIECKON XUMHUH




Munucmepcmeo nayku u gvicuie2o oopazosanus PO
Cegepo-Ocemunckuit zocyoapcmeennulii ynueepcumem umenu Kocma Jlesanosuua Xemazyposa
Kagpeopa obueit u neopzanuueckoil xumuu
Aucyunnuna «cAnanumuueckas Xumusay
Cneyuanvnocmyu:33.05.01 Dapmayusn
DK3AMEH: 2 kypc, 4 cemecmp

BUJIET Ne 2

1. Mertoa mepMaHraHaTOMETPHUUECKOTO TUTpoBaHUSA. CylIHOCTh. THUTpaHT. YCIOBUS NpPOBEAECHUS
TUTpoBaHus. OmnpenesneHue OKUCIMTENeH W BoccTaHOBHUTENEW. J[OCTOMHCTBA M HEIOCTAaTKU
MeToza.

2. Cnexrpodoromerpus. CyImHOCTs METO/Ia, UCIIONB3yeMbIe IPHOOPHI, TOCTOMHCTBA W HEJTOCTATKU
MeToza. ¥YcioBus (OTOMETPUIECKOTO OMIPEeTICHHUSI.

3. M3 2,5000 r Na,CO; npurorosmiu 500,0 Ma pactBopa. PaccunTars 171 NOIYyYEHHOTO pacTBOpa:
a) MOJIIPHYIO KOHIIEHTPAIHIO; 0) MOJSIPHYIO KOHIEHTPAIMIO KBUBAJIEHTA; B) TUTP; T) TUTP II0
HCL

3aB. kadenpoii 001Iel 1 HEOPraHMIECKOH XUMUHU

IIpuMepHEbIe TecToBbIE 3aaHNUs ISl KOHTPOJISI 3HAHUI 00y4aronuxcs

Tema 1.Kauecmsenmnvie peaxkyuu Kamuonos 1-3 anaiumuueckux epynn no KUCIOMHO-OCHOBHOU
Kaaccugpuxayuu.

Ko BTOpO# aHanmuTUYECKOUN rpynne OTHOCUTCS:
Hg(ID)

Hg(D)

Ca(I)

Mn(II)

K tpeTpeil aHanUTHYECKOH TPYIIIE OTHOCUTCS:
Sr(II)

Mg(Il)

Mn(II)

Ca(Il)

K tperbeit anHanuTHUECKON IpyIIIe HE OTHOCUTCSL:
Cr(1I)

Ba(Il)

Ca(Il)

Sr(II)

I'pynmoBoii peareHT 111 0OHapy KEHUsI KATHOHOB MIEPBOM aHATUTUIECKOW TPYIIIIBL:
HET

CEpHas KUCIIOTa

COJIsTHAs KUCIIOTA

aMMHaK

['pynmoBoii pearenT 11 0O0HApYKEHNST KATHOHOB TPEThEW aHAIMTHIECKOM TPYIIIBL:
CEpHas KUCIIOTa

COJIsTHas KUCIIOTa

THUIPOKCH] HaTPHSI

aMMUaK

Tema 2. quCi’nGumeﬂbHOCI’nb anaiumudecKux peakuml, UOHHAA cula pacmeopoe, AKmueHOoCmb UOHO6 6



pacmeopax CulbHblX I1€KNpoaumoe

JU1st Kakoro 3JIeKTPOJIMTA HOHHAS cujla OyAeT MUHUMAaJIbHOM:
0,2 M KkanbIuil XJI0pUCTHINA

0,1 M cynear xenesa (I1I)

0,2 M GukapOoHat HaTpus

0,1 M nutpat xamus

0,3 M dochar aMmmoHus

AKTHBHOCTH HOHOB Bojiopoaa ¢ pH 11,5 paBna (Monb/n):
3,16x10(-12)
4,11x10(-13)
3,36x10(-12)
3,29x10(-12)
2,91x10(-12)

AKTHBHOCTH HOHOB Bosopona ¢ pOH 10,3 paBHa (MoIb/m):
2,0x10(-4)

4,0x10(-3)

4,2x10(-10)

2,0x10(-11)

2,3x10(-14)

Nonnas cmra 0,070 Mons/i1 pacTBOpa Cyib(dara HATpHs paBHA:
0,32
0,14
0,28
0,21
0,39

Nownnas cuna 0,2 Monb/n pacTBopa xiopua xeiesa (111) papua:
1,2
0,4
0,8
1,0
2,2

[Ipenen obnapyxkenus noHoB Hatpus B kamwie 0,05 mu pased 0,125 mxr. [IpenenbHoe pazbaBieHue IS
JaHHOW peaku paBHO (MJ/T):

100 000

400 000

200 000

300 000

150 000

Tema 3.Kauecmeennvie peaxyuu KamuoHog 4-6 ananumuyeckux 2epynn no KUCIOMHO-OCHOGHOU
Kraccugpukayuu.

Pearentom st o6napyxenus nonoB Al(I1l) sBnsercs:

anu3apuH

KOHI'0-KpaCHBII

METUJICHOBAs CUHb

W3 katuoHoB BLI6paTB TOT, KOTOpBIfI 6y,[[eT 0CaXIaThbCA U30BITKOM THUAPOKCHUJA KaJIUs:
Zn(1I)
Cr(11I)
Cd(II)



Sr(II)

BriOpats pearent ans pasaenenus Al(IIL) u Mg(1D):
NH3XH20

HCl

NaOH

PearenT, criocoOCTBYONIMIA PACTBOPEHHUIO OCaJIKa XJIOpUaa cepebpa:
CepHasi KHCJIOTa

pacTBOp aMMHaKa

KaJoMelb

COJIsTHAsE KUCTIOTA

Ocanok cogepxut AgCl u SrSO4. Kakum peareHToM uX MOXXHO Pa3ieinuTh:
pacTBOp aMMHuaKa

pacTBOp aMMOHUS OKcalaTa

pacTBOp TUAPOKCUAA HATPHUS

PacTBOp CEPHOI KUCIOTHI

Kakoit pearent Ha3piBaroT peaktuBoM JI.A. Uyraesa:
JUTU30H

IUALETHITTHOKCUM

annu3apuH

JUMETUITITHOKCHM

Tema 4. Kauecmeennvie peaxyuu anuonog 1-3 anarumuyeckux epynn no KiacCUgukayuu, 0CHOGAHHOU HA
00pa306anUU MATOPACMBOPUMBIX COlell bapusi u cepebpa.

AHUOH, 00CECIIBEUNBAIOIIHIA PACTBOP HOJIa BKAIHS HOIUC:
HUTPAT-UOH

cynbdaT-noH

THOCYIb(aT-HOH

OKcajlaT-hOH

Ocanok ¢ pacTBOpOM Oapus XJIOpHIa B HEHTPAITEHOM cpefie 00pa3yroT aHHOHBI
OpOMUI-MOH, HUTPAT-UOH

Cynb(hUA-NOH, KapOOHAT-UOH

¢docdart-uoH, kapOOHAT-OH

areTar-uoH, HUTPUT-UOH

PacTBOpoMm cepebpa HUTpaTa He ocakaaeTcs
OpoMHII-HOH

areTaT—ruoH

XJIOPUJI—HOH

HOIUI-HOH

AHUOHBI, OKUCIISIOIINE HOANA KalHs B CEPHOKUCIION cpene
HUTpAT-UOH, CYIb(aT-HOH

Cynb(UA-NOH, APCEHUT-NOH

HUTPUT—HOH, HUTPAT-HOH

aleraT-uoH, HUTPaT-uoH

AHMOHBI, 00eCIIBEYNBAIOIIE PACTBOP HOJa BKAJHS UOIAHIE
CyIb(pUI-MOH, XJIOPUI-HOH

Cynb(UT-NOH, CYyTbOUI—NOH

HHUTPAT-UOH, HUTPUT-UOH

aleTaT-uoH, CyIb(pHI-HOH



AHHOHBI, 00€CIIBEUNBAIOIINE PACTBOP Kaaus IIEpMaHTaHATa B CEPHOKUCIION cpejie
Cy1b(pUT-HOH, cyNbhaT-nOoH

THOLMOHAT—HOH, XJIOPHI-HOH

cynbhaT-nOH, THOCYITh(haT—HOH

HUTPAT-UOH, HUTPUT-HOH

PearenTs! U1t 0OHApYKEHHS CYJIb(QHUT-HOHOB

CepHasi KHCIJIOTa, alleTaT CBUHIA

KaJHs IepMaHraHaT B KUCJIOH Cpefie, XJI0POBOAOPOAHAS KHCIOTA
OopHas KHCIO0Ta, POAU30HAT Oapus

HHUTPOTIPYCCU HATPUS, HUTPAT cepebpa

Pearent ans oOHapy>KeHHsI OKcalaT-nHOHOB
HUTPONPYCCU]] HATPHS

TU(eHUIaMIH

KaJIis [IEpMaHIraHaT B KUCIIOHN cpefie
MarHe3uaabHasi CMeCh

Tema 5. Pacuem mumpa, MOJZ}ZpHOIZ KOHYyexmpayuu u MO]ZﬂpHOlJ KOHYyermpayuu sxeusailenma eewecmed.

Paccuuraiite TUTp (I/cM’) MOJIB/ZIM® PacTBOpPA YKCYCHOM KHCIOTHI:

1,2:10°

0,610

1,2:107

6,02-10°

[To kakoii (hopMyJie paCCUUTHIBAIOT TUTP PACTBOPA, IPUTOTOBICHHOI'O M3 CTAHIAPTHOI'O PACTBOPA:
mV

a) LO00 :
r=_¢V
6) LO00 :
r==
B) -
r) T=mV

Kaxas macca ruppokcua Hatpus (1) cogepxurcs B 500 cm® pactBopa ¢ konuenTpanuei 0,02 Mons/am’:
0,40
4,00
2,00
0,20

Paccunralite Maccy HaBeCKH XJIOpUIa HATpus (T), HEOOXOAMMYIO JJis NPUTOTOBJIEHHs 2 M’ PacTBOpa ¢
tutpom 0,001 r/em’:

2,000

0,002

0,0200

0,5000

Bbluncinre MOJAPHYKO KOHIEHTPALMIO MOJb (IM°) pacTBOopa KapOOHaTa Kalblus, MPUIOTOBJIEHHOTO
pacTBOpeHrEM HaBecKH Maccoit 5,2000 T B MepHOii K0J16e BMeCTUMOCTBIO 500 e’

1,0400

0,0208

0,1040

0,2080

Paccuuraiite TuTp (T/CM) pacTBOpa IIABEIEBOW KHUCIOTHI C MOJSIPHOM KOHIEeHTpauuel skBuBaneHTa 0,100
MOJIB/II.

a) 43107



5) 451077
gy 9,0-107
ry 9,0-107°

Paccunralite MOJIIpHYIO KOHIICHTpAIIMIO pacTBOpa cepedpa HUTpaTa M €ro THTPUMETPUUSCKUN (hakTop
nepecuera noxkanus xjaopunay, ecnu B 400,0 M pactBopa conepxkutcs 3,2560 r conu.

0,078

0,053

0,048

0,082

Paccunraiite TUTpuMeTpudeckuil GakTop mepecyera cepeOpa HUTpaTa MOKAIUS XJIOPUIY, €CIIH MOJSpHAs
koH1eHTparus pasHa 0,048 Momb/m.

0,004823

0,005376

0,003567

0,002864

B 200,0 mn pactBOpa coaepxkarcs 2 T Kajgus XJjopuja. BelUMCINTE MOJSPHYIO KOHILIEHTPAIMIO 3TOT0
pacTBopa.

0,123

0,112

0,134

0,0098

Tema 6. Kucnomno-ocnognoe u ocaoumenvHoe mumpoearue.

KakoBa okpacka nHAMKATOpa B TOUKE 3KBUBaNeHTHOCTH cucTeMbl HCI+NaOH?
CUHSIS

(dbroneroBas

MaJTMHOBAs

OecrBeTHas

Paccuntate OH  norpemmnocts mpu TutpoBanuu 0,1 moms/nm® pacteopa KOH pactsopom HCI ¢
uHAnKaTopoM ¢erondranennom (pT=9,0).

0,1

0,3

0,2

0,5

IIpy THTPOBAaHMM PAaCTBOPa aMMMaKa XJOPOBOAOPOIHON KHMCIIOTOM, THTP KoToporo paseH 0,004572 r/cm’.
Beruncnure konnenrpanuto HCI.

0,1570

0,2312

0,1253

0,1780

Ha turposanue 10,50 cm® pactBopa ammuaka 3atpaueno 12,85 ¢m’HCI xonuentpauueit 0,1256 mons/nam’.
BBIUMCTUTD KOHIIEHTPAIMIO PACTBOPA aMMHUAKA.

0,1870

0,2019

0,1533

0,2160

Uemy paBeH TUTpuMeTpudeckuii paktop mepecuera TuTpanta AgNO;NIOHATPHS XJIOPUIY C KOHIIEHTpamnen
0,1000 momne/n?



8,747-107

3,542-10°°

5,844-10°°

6,232:10°°

Ha TutpoBanue pactBopa OemsoinHoi kmcinorel C6HSCOOH 3arpaueno 15,00 cm® 0,02000 mons/am?
pactBopa NaOH. Beraucnute Maccy KACIOTHI (T) B pacTBOpE.

36,60

0,0366

18,30

0,0183

Kaxolt n3 nepeuncieHHbIX HI)KE TUTPAHTOB MOYKHO MCIIOIb30BATh I IPSIMOTO OCaAUTEIBHOTO THTPOBAHUS
~ 0,05 MomB/1 pacTBOpa Kayus THOLMAHATA?

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

0,05 momw/m pacTBOp Kanus rekcanuanodeppara(ll);

0,05 Mo/ pacTBOp HATPUS XIIOPUAA;

C(1/2 Hg(NOs),) = 0,05 momb/m1.

Kakoli ¥3 mepeunciieHHbIX HHXKE TUTPAHTOB MOXKHO HCIIOJB30BaTh JUIS ONPEACICHUS Kajus OpoMuiua 1o
Merony Domerapaa’?

0,05 momn/m pacTBOp cepedpa HUTpATa;

0,05 Mo/ pacTBOpP aMMOHHUS THOLIMAHATA;

0,05 momw/n pacTBOp cepedpa HuTpaTa; 0,05 MOJIB/T paCTBOP aMMOHHUSI THOIIMAHATA,

0,05 momw/n pactBop D/ATA; 0,05 Momnb/n pacTBOp MarHus cynbdara.

Kakoe ©3 mepedyrciIeHHBIX HW)KE BEIIECTB MOXXKHO HCIONB30BaTh i craHaaptusaiuu 0,05 Momb/n
pacTBOpa aMMOHUSI THOITHAHATA?

0,05 MoJIB/1 pacTBOP HATPUS XJIOPUA;

0,05 momw/n pacTBOp cepebpa HUTpaATa;

IUHK;

KaJIbIAsA KapOoHaT.

Kaxkas peaxitist HaXOIUTCS Ha OCHOBE METOIOB TIPOTOIUTOMETPHH?
20-2° =1,

H'+ OH — H,0

Ag"+ Cl'— AgCl

CllzJr +4NH; — [CU(NH3)]42_

Boranciure pH 0,5 Mons/am’pacteopaammuara, KNH; = 1,76 - 107°?
3,03

10,92

1,30

12,70

[To xakoMy ypaBHEHHWIO BBHUUCISIIOT pH B TOUYKE 3KBHBAJEHTHOCTH MPH TUTPOBAHUH IABEIEBON KHUCIOTHI
H,C,OH(HAn) pacrBopom NaOH?
pH = pKHAn - lgCHAn

CIE.\n

C.\n_

]JH = pKIi.\n_ ]8

[ l
PH = 4 PI\H"-.H_ o ]gc?*"ull_

=

Sl '
pH = -'“+2PI\Z-1"-.|1+ 9 ]gc"-.n"

&

Kakoit akTop BiusieT Ha BEJIMYMHY CKadyKa KPUBOH TUTPOBAHUS?



pT unaukaTopa

WHTEPBAJ epexoia HHIUKATOpa
KOHLICHTpAILMs aHAJIU3UPYEMOT0 pacTBopa
00BEM TUTpaHTa

Paccuwuraiire pH 0,01 mons/am® pacteopa azorucroii kucinotst KHNO, = 6,90-10*
12,00

2,00

2,58

11,42

Paccuwnraiire pH 0,02 mons/nm® pacteopa Gensoiinoit kucnotsl KCsHsCOOH=6,30-10"°
1,70

11,05

12,30

2,45

0,1 momb/n pacTBOop HaTpus Opomuaa TuTpyroT 0,1 MONB/I pacTBOpoM cepedpa HHTpaTa C WHIAMKATOPOM
(dnyopeciienHoM. YKaxuTe 3HaYeHue pH cpesl mpu TUTPOBAHUU:

4-5;

5-10;

6-10;

7-10;

8-10.

0,05 moutb/n pactBOp Kaus rekcanmanodeppara (I11) Turpyror 0,05 MOJIB/JT pacTBOPOM Kajiusl IIEpMaHraHaTa
C MHAMKATOPOM METHIIOBBIM (DHOJICTOBBIM. Y KAKUTE OKPACKY PACTBOPA B HAYAIBHBIH MOMEHT TUTPOBAHMS:
OeclBeTHA,

3eNeHast;

(uoneToBas;

KEINTas;

KpPacHO-KOPUYHEBAS;

0,05 monbe/n pactBop kanus rekcanuanodeppara(ll) tutpyror 0,05 MOIB/T pacCTBOPOM Kalvsl IEpMaHraHaTa
C MHJIMKATOPOM METHIIOBBIM (DHOJIETOBBIM. YKaKUTE OKPACKY PACTBOPA B KOHEYHOW TOYKE TUTPOBAHMUS:
OcclBeTHAS;

KeITasi;

3eJICHas;

(uonerosas;

KpacHO-KOpUYHEBas.

AmukBotHyo nmomo 0,05 monw/m pacTtBopa mmMHKA Xiopuaa THUTPYrOT 0,05 MOIB/1 pacTBOpOM Kaius
rekcarmanodeppara(ll) ¢ naaukaropoM audeHUIAMUHOM. YKaKUTE B KaKOH Cpelie CIIeAyeT MPOBOJIUTH
TUTPOBaHHUE?:

B CEpPHOKHCJIOM;

B COJITHOKHCIIOM;

B YKCYCHOKHCIIOH;

B a30THOKHCIION;

B aMMHAYHOM;

AnuksotHyto nomo 0,05 monb/n1 pacTBopa muMHKa xiopuaa TUTpyioT 0,05 Monb/n pacTBOopoM Kamwus
rekcanuanodeppata(ll) ¢ umHAMKaTOpOM IUPEHUITAMHUHOM. YKaKUTE OKPACKy pacTBOpa B HayaJIbHBIN
MOMEHT TUTPOBaHUS:

OecrBeTHAS,

KeITas;

OpaHXxeBas

canaroBasi;

¢uonerosas;



AnukBotHyio nponmto 0,05 momw/n pactBopa 1mHKAa xyopuaa TUTPyrOT 0,05 MOJb/1 pacTBOpPOM Kaius
rexcarimanodeppara(ll) ¢ namuKaTopom MUBEHUITAMUHOM. YKaXKUTE OKPACKY pacTBOpa B KOHEYHOW TOUYKE
TUTPOBAHUS:

OecrBeTHAS;

KeITasi;

OpaHXeBas;

canaroBas;

¢duoneropasi.

Ha turposanue 10,00 cm® 0,05000 mons/mm® pactBopa MgS0, 3arpaueno 12,50 cM® pacTBOpa KOMILIEKCOHA
I (M=402 1). KakoBa MOJIIpHasi KOHIIEHTPALMs THTpaHTa (MOJIb/mM*)?

0,030

0,025

0,040

0,220

BBIUMCIITE MOJIAPHYIO KOHIIEHTpalmio (Mons/aM’) pactBopa, B 200 cM® kotoporo coxepxurcs 3,32 T
6e3BoaHoro komriekcona 11 (M=366 r).

0,0392

0,0531

0,0439

0,0492

Kakoii 06beM (cm?®) 0,02 mons/mm® pactBopa kommuekcona 111 (M=402 r) pacxomyerca Ha TuTpoBanue 20
cm® 0,01 moss/mm? pacteopa CaCl,?

15,00

17,00

5,00

10,0

Brerancnuts Maccy HaBecku (T) 6e3Bognoro Komruiekcona II1 (M=366 ), HeoOX0IUMYIO TSI IPUTOTOBJICHUS
500 cm® 0,02 mMonw/mM° pacTBOpA.

4,02

3,85

2,80

3,66

Bbrauciuts KoHIeHTpamuio pactBopa (Monbs/am?), B 500 cm® kotoporo comepxkurcs 3,32 T Ge3BOIHOTO
komruiekcona I (M=366 r).

0,02018
0,01205
0,04224
0,0181
IToka3aTesu 1 KPpUTEPUU OLIEHMBAHUS KOMIIETCHUMH HA Pa3/IMYHbIX 3TaNax ux
(popmupoBanus, onucaHne MWKAJI OUCHUBAHUS
YpoBeHb chOpMHUPOBAHHOCTH KOMIIETEHIIUI
«MuHMMAJIBHBIA «MuHUMATbHBIH «Cpeanuii ypoBeHb» «BbICOKUI1 YPOBEHb)
YPOBeHb YPOBEHb» (71-85 6an10B) (86-100 6ans10B)

HE JOCTUTHYT»
(meHee 50 6a/10B)

(50-70 6a10B)

Komnemenyuu ne
chopmuposarbi.
3HaHUS  OTCYTCTBYIOT,

Koumnemenuuu
chopmuposarbi.

CdopmMupoBaHbI

Komnemenyuu
chopmuposarwi.

3HaHuA o0ImMpHBIE,

Komnemenyuu
chopmuposarbi.

3HaHUSA TBCPAbIC,




YMEHUSI U HaBBIKU He | 0a30Bble CTPYKTYPHI | CUCTEMHBIE. apryMEHTUPOBAHHBIE,
cthopmupoBaHEL. 3HAHUU. YmMenus HOCSIT | BCECTOPOHHHE.
YMeHust pparMeHTapHbl | penpoAyKTHBHBIH Ymenus YCHELIHO
u HOCAT | XapakTep, NPUMEHSIOTCS K
PenpOayKTUBHBIN MIPUMEHSIOTCS K | pEIIEHUIO0 KaK THIIOBBIX,
Xapakrep. pelIeHuI0 TUTOBBIX | TAK M  HECTaHJAPTHBIX
HdemoncTpupyercs 3a1aHUM. TBOPYECKHUX 3aaHUM.
HU3KUHN ypoBeHb | JleMoHCTpupyertcs HemMoncTpupyercs
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBI yYPOBEHb | BBICOKUM YPOBEHb
MIPaKTHUYECKOTO HABBIKA. | CAMOCTOSATENBHOCTH CaMOCTOSITEILHOCTH,
YCTOMYHMBOTO BBICOKasl  aJlallTUBHOCTb
IPaKTHYECKOI0 HAaBbIKA. | MIPAKTUYECKOTO HaBbIKA
Onucanue KpuTEpHEeB OLCHUBAHUSA
Ooyuatomuiics O6yuatomuics Oobyuatomuiics Oobyuaromuiics
JEeMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEeMOHCTPUPYET:
- CYIIECTBEHHBIE | - 3HaHUS | - 3HAaHWE U NOHUMAHUE | - riryOoKue,
npobenbl B 3HAHHAX | TEOPETUUECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
y4eOHOro MaTepuana; MaTepuana; KOHTPOJIUPYEMOTO apryMeHTUPOBaHHbIE
- JIOITYCKAIOTCS | - HETIOJIHBIE OTBETHl Ha | 00beMa MPOrPaMMHOIO | 3HAHUS  IPOTPAMMHOTO
MPUHIUTTHATEHBIC OCHOBHBIE BOIIPOCHI, | MaTepHana; MaTepuaa;
OomMOKM MpU OTBETE Ha | OIUIMOKM B OTBETE, | -  TBEpAble  3HAHMA | - I[OJHOE MOHHUMAaHHUE
OCHOBHBIE BOIPOCHI, | HEAOCTATOYHOE TEOPETUIECKOTO CYLIHOCTH M B3aMOCBSI3H
OTCYTCTBYET 3HaHHE U | IOHUMaHHWE CYIIHOCTH | MaTepuaia. paccMaTpHuBaeMbIX
MOHUMaHUE OCHOBHBIX | M3JIaraeMbIX BOMPOCOB; | -CIIOCOOHOCTH MPOIIECCOB U SIBJICHUI,
NOHSATHN M KATETOPUH; | -  HEYBEPEHHBIE U | YCTaHABINBATh U | TOYHOE 3HAaHHE OCHOBHBIX
-HEIIOHUMaHue HETOYHBIE OTBETHl HA | OOBACHSITH CBS3b | IOHATUH B paMKax
CYILITHOCTH JIOTIOJIHUTENbHBIC NPakTUKH W TEOPHH, | 00CYKTaeMbIX 3aaHuii;
JIOTIOJTHUTENBHBIX BOIPOCHI; BBISBIIATH - CHOCOOHOCTD
BOIIPOCOB B  paMKax | - HEIOCTAaTO4YHOE | IPOTUBOPEYNs, yCTaHaBIIUBATh u
3a/1aHui; BIIAZICHUE JINTEPATYPOH, | IPOOIEMBI U | OOBSICHITH CBSI3b
- OTCYTCTBHE YMEHMs | pEeKOMEHIOBaHHOMI TEHACHLIUU Pa3BUTHUS; NPaKTUKH U TEOPHH;
BBIIIOJTHSTD IporpaMMon - [IpaBUIbHBIE u| - JIOTHYECKU
MPAaKTUYECKUE 3aJaHUS, | AUCHUIUINHBL, KOHKPETHBIE, 0e3 | mocienoBaTeIbHbIE,
MpeIyCMOTPEHHBIE - yMmeHue 0e3 TpyOBIX | TpyOBIX omuOOoK, | comepKaTeIbHbIC,
IpOrpaMMon omn0oK pelarb | OTBETHI Ha | KOHKPETHbIE U
JTUCLUIUTNHBI, MIPaKTUYECKUE 3allaHMs, | IIOCTABJICHHBIC HCUEPIIBIBAIOIINE OTBETHI
- OTCYTCTBHE | KOTOPBIE ClIeyeT | BOMPOCHI; Ha BCE 3aJaHMs, a TaKkKe
TOTOBHOCTH BBITIOJHUTb. - YMEHHEe  peuath | JOMOJIHUTENbHBIE
(crocobHOCTH) K MPaKTHICCKUE 3aaHus, | BOIIPOCKHI SK3aMEHATOPA;
JUCKYCCUM M HU3KYIO KOTOpBIE cienyer | - yMEHUE pemarthb
CTETEeHb KOHTAaKTHOCTH. BBITIOJTHUTB; MIPAKTUYECKUE 3a1aHus;
- BJAJICHUE OCHOBHOH | - cBOOOIHOE
JTUTEPaTypoH, WCTIOJIB30BaHNE B OTBETAX
PEKOMEHIOBaHHOM Ha BOIIPOCHI MaTepHAJIOB
porpammon PEKOMEHJOBAHHOU
JVCLUIITNHEI, OCHOBHOM U
- Hatmure cOOCTBEHHOH | TOIOJIHUTEIHHON
000CHOBaHHOH JUTEPATYPHI.
HO3ULUH 1o
00cyXIaeMbIM
BOTIPOCAM.
Bo3mokHBL
HE3HAYUTEIbHbIE
OTOBOPKH u
HETOYHOCTH B

PacCKpBITUH OTIEIBHBIX
MOJIOKEHU  BOIIPOCOB,
IPUCYTCTBYET




HEYBEPEHHOCTh B
OTBETAaX.

Onenka Onenka Onenka Onenka
«HEYI0BJIETBOPUTEIb | «YAOBJIETBOPUTEIBLHO | «XOPOIIO)» / «32aYTEHO)» | «OTJIHYHO» / «3aUTEHO)

HO» /He 32aY4TeHO0 » [ «32a4TEeHO»

9. VYyeOHo-MeTOAMYecKOe M HHPOPMALIMOHHOE O0ecTiedeHue TN CIUIIMHBI (MOLYJIs1)
a) OCHOBHAf JIUTEpaTypa:

1.

XaputonoB, 0. SI. Ananurnueckas xumus. AHanutuka 1. OOmue TeopeTHIecKre
ocHOBBI. KauecTBennsnii ananu3 / XapuroHos 0. f. - Mocksa : [DOTAP-Menua,
2014. - 688 c. - ISBN 978-5-9704-2934-1. - Tekct: anektponnsiii // DbC
"KoncynpTant cTyneHra': [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970429341 .html

XaputonoB, 0. . Ananutnueckas xumusa. AHanutuka 2. KonnuecTBeHHBIN
aHanu3. OU3MKO-XUMUYeckue (MHCTpyMEHTalbHbIe) MeroAbl aHamu3a / 1O. Sl
XaputoHoB - Mocksa : [D0OTAP-Menua, 2014. - 656 c. - ISBN 978-5-9704-2941-9.
- Tekcr : osnekrponnsiii / OBC "Koncynprant ctynenta": [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970429419.html

Xaputonos, 0. fI. Anamutuyeckas xumus. [lpaktukym / Xaputonor [O. S.
I'puropsesa B. 1O. - Mocksa : [DOTAP-Menua, 2009. - 296 c. - ISBN 978-5-9704-
1385-2. - Texct : anexktponnsblil // OBC "KoncynbranT crygenrta": [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970413852.html

XapurtoHos, FO. f. Ananutnyeckas xumusi. KauecTBeHHbIN aHanu3. Tutpumerpus.
COopuuk ynpaxHenwuii : yaeoHoe mocooue / F0. . Xapuronos, /[. H. [xabapos -
Mocksa : 'DOTAP-Memna, 2015. - 240 c. - ISBN 978-5-9704-3272-3. - Tekcr:
anektponubit  //  OBC  "Koucymerant crymenta": [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785970432723 .html

Xaputono, 0. f. Anamutmueckas xumus : yueOHuk / FO. f. XaputoHoB -
Mocksa : 'DOTAP-Memna, 2018. - 320 c. - ISBN 978-5-9704-4400-9. - Texkcr:
anektponubii  // OBC  "Koncymerant  crymenrta": [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970444009.html

Momnoraposa, O. B. Ananmurndeckas Xumusl. 3a7a4qu U BOIPOCHL: yued. mocobue / O.
B. Monoraposa, C. B. Myrunosa, /I. I'. ®unarona ; nox pea. T. H. [llexoBoBoii. -
Mocksa : I'DOTAP-Menna, 2016. - 112 c. - ISBN 978-5-9704-3572-4. - TekcrT :
anektponuslt  //  DOBC  "Koncynerant  crymenta": [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970435724.html

AmapueB, A. WM. AnHamutudeckas xumusa . ydeO. mocoowe / AmapuHeB A. U. ,
Anexcannposa T. I1. , KazakoBa A. A. , Kapynuna O. B. - HoBocubupck : U3a-Bo
HI'TY, 2015. - 92 c. - ISBN 978 5- 7782 2710-1. - TekcT: ANeKTPOHHBIN // BEC
"KoncynpTant cTyneHra': [caiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785778227101.html

Bnacosa, E. I'. Ananutuueckas XMMHS : XHUMHYeCKHe MeTonnl aHanuza / E. T.

Bnacosa, A. ®@. Kykos, . ®. Konocona, K. A. Komaposa, B. B. Ky3uenos, JI. b.
Ky3nenoBa, E. A. Kyuxapes, JI. H. Mensenesa, C. JI. Porartunckas, H. ]I
Pymsuuesa, O. JI. CamopykoBa, JI. b. Oranecsn, M. b. Orapea, O. M. IletpyxuH,
A. P. TumepOaeB - Mocksa : Jlabopatopus 3unanuid, 2017. - 467 c. (YueObHuk s
Boiciiel mkoibl) - ISBN 978-5-00101-554-3. - Tekct: anektponnbii / ObC
"KoncynpTant cTyneHra': [ca#T]. - URL:
https://www.studentlibrary.ru/book/ISBN9785001015543.html

JBopkuH, B. 1. Metponorust u obecrnieueHre KadecTBa XMMHUYECKOTO aHaau3a /
Jsopkun B. WM. M3manue BTOpOE, HCHpPABIEHHOE M JONOJHEHHOE - MOCKBa:
Texnocdepa, 2019. - 318 c. - ISBN 978-5-94836-564-0. - Tekct : 31eKTpOHHBIH //



https://www.studentlibrary.ru/book/ISBN9785001015543.html
https://www.studentlibrary.ru/book/ISBN9785778227101.html
https://www.studentlibrary.ru/book/ISBN9785970435724.html
https://www.studentlibrary.ru/book/ISBN9785970444009.html
https://www.studentlibrary.ru/book/ISBN9785970432723.html
https://www.studentlibrary.ru/book/ISBN9785970413852.html
https://www.studentlibrary.ru/book/ISBN9785970429419.html
https://www.studentlibrary.ru/book/ISBN9785970429341.html

10.

11.

12.

13.

14.

15.

16.

17.

18.

2bC "KoncynbTaHT cryaeHTa': [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785948365640.html - Pexxum goctyna :
IO TIOATIHCKE.

0) 1OMOJIHUTEIbHASI JINTEpaTypa:
AnekcanapoBa, O. A. AHamuTHyeckas XuUMHA. TeOpeTMYecKHME OCHOBBI H
nabopatopHbiii npaktukyM : B 2 kH. KH. 1. Xumuyeckue Meronwl aHaimu3a :
npaktukym/ Anekcanzaposa O. A. , IaiimykoBa H. I'. - Mocksa : KonocC, 2013. -
549 c. (YueOuuku 1 yue0. mocoOus sl CTyICHTOB BBICII. y4eO. 3aBeneHuii) - ISBN
978-5-9532-0741-6. - Tekcr: snektponHbiii // OBC "KoHcynbTaHT cTyneHTa':
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785953207416.html
Tpudonosa, A. H. Ananutuyeckass xumus. JlabopaTopHbIii mpakTukym : yueO.
nocobue / A. H. Tpudonosa, 1. B. MenbscutoBa - Musnck : Beim. mik. , 2013. - 160
c. - ISBN 978-985-06-2246-4. - Tekct : snexkrponnsiii / OBC "Koncynabrant
crynenta": - URL : https://www.studentlibrary.ru/book/ISBN9789850622464.html
Moguan, H. W. Ananutuueckas xumus :@ (PU3MKO-XUMHUUECKHE U (U3NUECKUE
MeToAbl aHanmu3a : yuyeOHoe mocobue / H. . MoBuan. - Kazanw : U3marenbcTBo
KHUTY, 2013. - 236 c. - ISBN 978-5-7882-1454-2. - TekcT: 3MEKTPOHHBIH // 9BC
"KoncymnbpTaHt cryaeHTa': [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785788214542.html
AunekcanzipoBa, J. A. AHanmuthdeckas xuMus B 2 kHurax. Kaura 1. Xumnueckue
METO/bI aHajdu3a : Y4eOHUK M MPaKTHUKYM Ui By30B / O. A. Anekcanaposa, H. T.
larinykoBa. — 3-e u3g., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2022, —
537 c¢. — (Beicmee obpazoBanue). — ISBN 978-5-534-09354-4. — Tekcer
anexkTpoHHbld //  OOpaszoBarenbHas 1atdopma HOpaiir  [caiit]. — URL:
https://urait.ru/bcode/489395
AnekcannpoBa J. A. AHaimuTHdeckas xumusa B 2 kHurax. Kuura 2. dusmko-
XUMHYECKHE METOJbl aHalM3a: YYeOHHMK M TMPAKTUKyM [UIsi By30B / DO. A.
AunekcannpoBa, H. I'. TlailinykoBa. — 3-¢ u3a., uchnp. m gomn. — Mocksa :
WznarensctBo HOpaiit, 2020. — 344 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-09460-2. — Tekct : osnektponubii // DBbC HOpait [cait]. — URL:
https://urait.ru/bcode/450453
Maiiep B.P. I[lpaktrueckas BbICOKOA((PEKTUBHAS KUAKOCTHAST Xpomatorpadus /
B.P. Maiiep ; mox obm. pen. M.b. bapy ; mep. ¢ anrn. M.A. IleryxoBa, O.A.
[TeryxoBoii, C.b. 'om6oeBoii u np. — 5-¢ m3a. — Mocksa: Texnocdepa, 2017. — 408
C. : wi.,1abn., cxem. — (Mup xumun). — Pexxum mocrtyna: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=496529
Hukutnna H. I'. Ananutudeckas Xumus U (pU3MKO-XUMHUYECKHE METOIbI aHAIN3A !
y4eOHMK U TipakTukyM 11 By30B / H. I'. Hukutuna, A. I'. bopucos, T. U. Xaxanuna
; mox penakiueit H. I'. HukutuHoli. — 4-e u3a., mepepad. u gom. — Mocksa :
NznarensctBO FOpaiit, 2020. — 394 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-
534-00427-4. — Texkct: onektponusii // DbC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/449690
CmarynoBa A. H. Crartuctuueckue MeTO/Abl B aHAIUTHYECKOW XUMHUH : yueOHOoe

nmocooue it By30B / A. H. CmarynoBa, O. M. KapnykoBa. — 2-¢ u3n., epepad. u
nor. — Mocksa: U3garensctBo FOpaiit, 2020. — 364 c. — (Briciiee oOpa3oBanue).
— ISBN 978-5-534-13147-5. — Texkcr: anexrponssiii / ObC FOpa#t [caiiT]. —
URL: https://urait.ru/bcode/449294

[Toroa, JI. ®. WucTpymeHntanmbHble MeTonasl aHanmm3a / 1. @. IlomoBa -
Apxanrensck : UJI CADY, 2014. - 263 c. - ISBN 978-5-261-01007-4. - Texkcr :
3JEKTPOHHBIN / OBC "KoncynpTanT cTyJeHTa'": - URL:
https://www.studentlibrary.ru/book/ISBN9785261010074.html



https://www.studentlibrary.ru/book/ISBN9785261010074.html
https://urait.ru/bcode/449294
https://urait.ru/bcode/449690
https://biblioclub.ru/index.php?page=book&id=496529
https://urait.ru/bcode/450453
https://urait.ru/bcode/489395
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/ISBN9785948365640.html

19. MoBuan, H. WM. Pacderpl B KOJWYECTBEHHOM XHUMHYECKOM aHaju3e : Y4eOHO-
MmeToguueckoe mnocooue / H. M. Mosuan, E. HO. CurnmkxoBa - Ka3sanp
Uzparenscto KHUTY, 2018. - 224 c¢. - ISBN 978-5-7882-2329-2. - Tekcr:
AJICKTPOHHBIN /! 9BC "KoncynbTant cTyneHra': - URL :
https://www.studentlibrary.ru/book/ISBN9785788223292 .html

20. Kpumradosuu, B.1. ®dusznko-xuMuyeckre METOIbI HccienoBanus: yueOnuk / B.1.
Kpumrradgosuy, 1.B. Kpumraposuu, H.B. Epemeena. — 2-e uzn. — Mocksa : Jlamkos
n K° 2018. — 208 c.: mn. — Pexum pocryna: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573128

21. ®u3uKo-XxuMUYECKHe METO/IbI aHalu3a : yueOHoe nmocobue g By3oB / B. H. Kazun

[1 ap.] ; mon penakuueit E. M. Ilnucca. — Mocksa : U3garensctBo FOpaiit, 2022.
— 201 c. — (Boicmiee obpazoBanue). — ISBN 978-5-534-14964-7. — Tekcr :
anekTpoHHbi  // OOpa3oBatenpHass 1uiarpopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/495720

B) mMporpamMMHoe obecrnieuenne 1 UuTepHeT-pecypcebl
ObecriedeH  TOCTYH K  COBPEMEHHBIM  MpOQECcCHOHATBHBIM  0a3aM  JaHHBIX,
MH(POPMALMOHHBIM CIIPABOYHBIM U TIOUCKOBBIM cucteMaM (Oubmuorexa COI'Y):

1. Dnexrponnas 6ubaroreka quccepranuu u aBropedeparos PI'b (OB/] PI'B) (https://dvs.rsl.ru).

2. OBbC «YuuBepcurerckas 6udimoreka online» (https://biblioclub.ru).

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

4. YuuBepcanbHas 6a3 nanubeix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Mapons: Khetagurov

5. ObC «KoncynbTanT cTyaenTtay. http:// www.studentlibrary.ru

6. ObC «IOpaiit» - oOpa3oBaTenbHas cpejia, BKIIOYAIONIAash BUPTYATbHBIH YUTAIBHBINA 3a
y4eOHUKOB M Y4eOHBIX MOCOOHIA OT aBTOPOB M3 BEAYIIUX BY30B Poccuu 1Mo BceM HampaBlICHUSAM U
cnernuanbHoCTIM (Www.biblio-online.ru)

7. UadopmanmonHo-npaBoBoi moprtan «I apant» (http://www.garant.ru/).

8. CnpaBouHast nnpaBoBasi cucrema KoncynsranT I[lmoc (http:/www.consultant.ru/ ).

CocTaB JINIEH3HOHHOTO M CBOOOTHO PACHPOCTPAHSIEMOT0 MPOTPAMMHOT0
obecrieyeHusl, B TOM YHCJIe 0T€YeCTBEHHOr0 MPON3BO/ACTBA

Ne HaumenoBanue Ne noroopa(auuensust) Crpana
n/n NMPOU3BOJIUTEIb
1 Windows 10 Enterprise Ne 4100072800 Microsoft | CIIIA
) Products (MPSA) ot 04.2016r
) Windows 10 Pro for Workstations | Ne 4100072800 Microsoft | CIIIA
] Products (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise No 4100072800 Microsoft | CIIIA
) Products (MPSA) ot 04.2016r
4 Windows 8.1 Professional No 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft | CIIIA
) Products (MPSA) ot 04.2016r
6 Windows 8 Professional No 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.2016r



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://urait.ru/bcode/495720
https://biblioclub.ru/index.php?page=book&id=573128
https://www.studentlibrary.ru/book/ISBN9785788223292.html

2 Windows 7 Professional Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft | CIIIA
) Products (MPSA) ot 04.2016r
1 Office Standard 2010 Ne 4100072800 Microsoft | CILIA
) Products (MPSA) ot 04.2016r
12 Cucrema TtectupoBanusi Sunrav | Ne468 ot  03.12.2013  UII | Poccus
) WEB Class Cynratynus P.T.(6eccpodno)
[Iporpammuoe obecneuenne 1C: | Ne  CH/108 ot  29.08.2017 | Poccust
13 [Ipennpusitue. byxrantepckuii | (Makcumym-codpT) 6eccpouHo
’ VYuer. TumoBas KoHpurypamus 8
ceTeBasi Bepcus
Cucrema KOMNbIOTEPHOUN BepcTKH | JInueHs3us FSF/Debian
14. MikTex (CBobomHOE MIPOrpaMMHOE
obecneueHue) (0eccpoyHo)
15. Kasperksy Endpoint Security [0 22.01.2024 Poccus
[Iporpammuoe oGecneuenue ais | CBoOoaHOE nporpammuoe | CHIA
16. pelaKTUPOBAHUS XMUMUYECKUX | obecrieuenue(0eccpoyHo)
dhopmyn Isis Draw
Cucrema  moucka  TeKCTOBBIX | Ne4576-1 oT 17.01.2022 | Poccus
17. 3aMCTBOBAaHUI (meiictButenen no 31.12.2022r)
«Antumiaruar.BY3» ¢ 3A0 «Anrtu-IlnaruaT»
[Iporpammuoe o6ecneuenne 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18. [penmpuste 8.3 VYmpasnenue | «Makcumym»(6eccpodHO)
TOProBIIEN
[Iporpammuoe obecnieuenue | NeCJ1./  Nel26., 01.07.2020r. | Poccus
19, 1C:3apmiata u Kaapsl | <MAKCUMYM-
roC.yupeKJIeHUs8
CODT» OeccpodHO
IIporpammHuoe o0ecrieueHue NeCJ1/76 01.03.2017r. | Poccus
20.
1C:610/KeT. «MaKcUMyM-co1» (0eccpodHo)
ABTOMaTU3UPOBAaHHAS cucrema | CBUIETENBCTBO o| COI'Y
«Ymupasnenue —/lekanat bPC» rOCYJapCTBEHHON  pErucTpanuu
21. IIPOrpaMMbI JUTS O9BM
Ne2015611830 or 06.02.2015r.
(6eccpouHo)
[Iporpamma nnss OBM  «bank | Pazpabotka cory | cory
BOIIPOCOB JUIS KOHTPOJIS 3HaHUW» | CBUIETENHCTBO 0
2 TOCYy/IapCTBEHHOW  perucTpaiuu
' IIPOrpaMMbI JUTS O9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouHo)
23. KoncynbTant+ Poccus
IInaner Ne8867, oT 14.01.2022r. | Poccus
24, (14.01.2022r. nmo 13.01.2023r.)
000 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021r. | Poccus
25. NIT U,A.CepreeBuu
Tex.mox. 07.04.2022
26. «["aymakTuKay ot 14.03.2022r (npumepHas nata) | Poccust




217. BricsCAD Bricys NV, no 03.11.2021r benprus
Cisco Webex - Cucrema | OOO Aiictek morosop Ne J[67-2021 | CILHA
28. MPOBEACHHUS BC6I/IHapOB. ot 03.08.2021 - 03.08.2022r
DIRECTUM RX — Cucrema | OOO T'amaktuka WUT poroBop Ne | Poccmst
29. 3IeKTPOHHOTO J0KyMeHToobopora | 120320//A oT
14.03.2022(ipumepHast naTa)
Yenyru cBszu (moctynm k cetu | OOO  Ankom  Ne  AL-0044 ot | Poccus
30. HHTEpHET) 01.02.2022r -31.12.2022r
31. AutoCAD CIIIA
3 MOODLE becnnaTHoe poccuiickoe CIIA (GecrumatHoe
) pOCCHIICKOE)
33. VEEAM [1IBeiiapust
«"anaktuka PY3» Jlunensus 6eccpounast Poccus
34. Tex.conmpoBoxkaeHue oT
14.03.2022 r
JInyHbIi KaOUHET aOUTypUEHTA JIunensus 6eccpouHas Poccust
35. Tex.conmpoBoxaeHue oT
14.03.2022 r
JInuHbBIA kabuner | JInnensus 6eccpouHas Poccus
36. CTYJEHTa/COTPYIHHUKA Tex.conmpoBoxaeHNE oT
14.03.2022 r
DneKTpoHHAas oubnuorexa | https:/dvs.rsl.ru Poccus
37. nucceptarui - M aBTopedeparoB | Tpebyercs perucrpanus B
PI'b(OB/1 PI'B) oubmmoreke COI'Y
ObC"YHuBepcurerckas https://biblioclub.ru Poccus
38. oubmmoreka ONLINE" TpebOyercss peructpanus B
o6ubmuorexke COI'Y
OBC  «Hayunas  snextpoHHas | http:/elibrary.ru. Poccus
39. oubmmoreka eLibrary.ru» TpeOyercs perucrpanus B
6ubmmorexke COI'Y
VYHuBepcanvHas 0a3 gaHHbIX East | https:/dlib.eastview.com CIIA
40. View
OBC «Koucynbrant crynenrtay | http:/www.studentlibrary.ru Poccus
Crynenueckas anekTpoHHas | TpeGyercs perucrpanus B
OubnMoTeKa Mo MeauiMHCKOMY U | 6ubimoteke COI'Y
41. (hapmareBTHUECKOMY
o0pa3oBaHHMIO, a TakKxke IO
€CTECTBEHHBIM U TOYHBIM HayKam
B 1IEJIOM.
OBbC «tOpaiit» - obpazoBarenbHas | www.biblio-online.ru Poccus
cpena, BKitoyaromas | Tpebyercs — perucrpanus B
BUPTYaJIbHBIA  YUTaNbHBIA  3an | 6ubnuoreke COI'Y
y4eOHHUKOB U y4€OHBIX MOCOOHI OT
42. aBTOPOB M3  BEOYyIIUX  BY30B
Poccnn o Bcem HampaBieHUsIM U
CHEIHATLHOCTAM
KO3II (nomen Ha siHAEKCE) OecriaTHOE Poccust

43.



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/

44. Pycl'apn OecIuiaTHOE

Poccus

45, ViPNet

Poccusa

r') MeTOAMYecKHe YKa3aHus, pa3padoTanHble cocTaBuTeassmMu Pagoueii nporpamMmabi:

1. Heénoa O.B., Kyb6anopa JIL.M. Xwumus KOOpJAWHAIIMOHHBIX COCTUHEHUH.

[DnexTpoHHBIN pecypc]: yuedHoe nocodue/ Capatos: Al [Tu Op Menua, 2017.— 75
c.— Pexum nocryma: http://www.iprbookshop.ru/73347.html . — 3BC «IPRbooks.

10. MaTepuanbHO-TeXHUYECKOe o0ecnedeHne JUCHUIIHHBI (MOIYJIS)

VY4eOHble ayIuTOPUHU JUIsl TPOBENCHHS 3aHATUN JIEKIIMOHHOTO THIIA,
CEMHHApPCKOTO THUMA, KYpPCOBOTO TPOEKTUPOBAHUS  (BBIMOJTHEHUS
KypCOBBIX paboT), TPYNNOBBIX M HHIWBUIYAJbHBIX KOHCYJbTAIH,
TEKYIIer0o KOHTPOJII ¥ TPOMEXKYTOYHOW aTTecTalud, a TaKkKe
CaMOCTOSITENTFHOM PpaboThl O0yYarOUIMXCs: MPENoJaBaTeNIbCKUM CTOI,
CTYJI, CTOJIBI U CTYJIbA JJIs1 o0y4aromuxcs, kadeapa.

O6opynoBanne: HTEepakTUBHOE MYJBTHMEIUHMHOE 0OOpYyJIOBaHHE
(mocka, TPOEKTOp), TMEPCOHANBHBI KOMIILIOTED B KOMIUIEKTE C
MIPOrpaMMHBIM 00ecrieYeHrEeM, BBIXOJOM B ceTh VIHTEpHET U 10CTYIIOM B
AIIEKTPOHHYIO HHPOpMaLIMOHHO-00pa3oBaTenbHyto cpeny COI'Y.
[Tporpammuoe obecnieuenne: Windows 7 Professional; Office Standard
2016; WinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; Cucrema tectupoBaHus Sunrav
WEB Class (beccpounoe I10); IIporpammHoe oOecrneueHue s
penaktupoBanusi xumudeckux Gopmyn Isis Draw (beccpounoe I10);
Koncynerant mmoc; CucremMa TMOWCKAa TEKCTOBBIX 3aUMCTBOBAHHIA
«Antumnarnatr.BY3y; Ilporpamma i OBM  «bank BompocoB ist
koHTpousst 3HaHuiy; Cisco Webex; MOODLE; nemoHcTpalMOHHBIE |
y4eOHO-HaTJISIHbIE TOCOOUS (BUICOTPE3EHTAITHS).

Poccuiickas ®@enepanus,
362025, Pecrrybmnmka
Cesepnas Ocetus —

Ananus,
ropoa Brnannkaskas,
yi. BarytuHa,
oM 44-46, yueOHBIH
koprryc Ne 7,
aya. Ne 604

Y4eOHbIC ayIUTOPUH JUISI TPOBEICHUS 3aHATHN JIGKIIMOHHOTO THIIA,
CEMHHApPCKOTO THIIA, TPYNIOBBIX M HHIWBHIYaJbHBIX KOHCYJIBTAIUH,
TEKYIIer0 KOHTPOJII ¥ TPOMEKYTOYHOW aTTecTalud, a TaKKe
CaMOCTOSITENILHOH Pa0OThl OOYYAIOMIMXCSI: TPETNOAaBaTEIbCKUNA  CTO,
CTYJI, CTOJIBI M CTYJIbs JJIs1 0OyJaroImuxcs, kadeapa.

OOGopynoBanue: VHTepakTUBHOE  MYJIBTUMEIUHHOE  O0OPYIOBaHHE
(mocka, TIPOEKTOp), TMEPCOHANBHBIH KOMIIBIOTED B KOMIUIEKTE C
MPOTPAMMHBIM 00ECIIEYeHUEM, BBIXOJOM B ceTh VIHTEpHET M IOCTYIIOM B
ANIEKTPOHHYIO WH(OPMAIIMOHHO-00pa3oBarenbHyo cpeay COI'Y.
[Iporpammuoe obecnieuenue: Windows 7 Professional; Office Standard
2016; WinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; Cucrema tectupoBaHus Sunrav
WEB Class (beccpounoe I10); IIporpammHoe ofOecrnieueHue yis
penaktupoBanuss xumudeckux Gopmyn Isis Draw (beccpounoe I10);
Koncynerant mmoc; CucremMa TIOUCKAa TEKCTOBBIX 3aUMCTBOBAHHIA
«Antumnaruatr.BY3y; Ilporpamma s OBM  «baHk BompocoB jyist
koHTposst 3HaHuiy; Cisco Webex; MOODLE; nemoHcTpalMOHHBIC |
y4eOHO-HaTJISIHbIE TOCOOUSs (BUICONpPE3EHTAITHS).

Poccuiickas @enepanus,
362025, PecniyOnka
Cesepnast OceTust —

AnaHus,
ropoa Brannkaskas,
yia. Barytuna, nom 44-46,
y4aeOHbIi kopiryc Ne 7,
aya. Ne 606

|JTaGopaTopusi aHaTHTHYECKOH XHUMHH M (DH3MKO-XHMHYECKHX MeTonoB| Poccniickas demepars,



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

aHanM3a JUIs MpOBEACHUS 3aHATHI CEMHHAPCKOTO THIIA, J1a00paTOPHBIX
3aHATUH, KYpCOBOI'O NMPOEKTHUPOBAHUS (BBIIOJIHEHHSI KypCOBBIX padoT),
TPYNNOBBIX M WHAMBUAYAJIbHBIX  KOHCYNbTAallMH, a  Takxke
CaMOCTOSITENTFHONH pabOThl O0YyYaroIuXcs: MpPenogaBaTeIbCKHA CTOJM,
CTyJ, CTONBI WU CTYyJbsl AN OOydarouuxcs, J1adopaTOpHBIC CTOJIBI,
KJIacCHasl 10CKa.

O6opynoBanue: MynbTUMEIUNHHBIA KOMILIEKC (IIPOEKTOp, JKpaH),
HOYTOYK, KOJIOHKH, TI€PCOHAJBHBIA KOMITBIOTEP C TPOrPaMMHBIM
o0ecrnieueHreM, BBIXOJOM B ceTh IHTEpHET U JOCTYNOM B 3JIEKTPOHHYIO
nH(pOopMaIMoOHHO-00pa3oBaTensHy0 cpexy COI'Y.

[Tporpammuoe obecnieuenue: Windows 7 Professional; Office Standard
2016; WinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; Cucrema TecTupoBaHus Sunrav
WEB Class (beccpounoe I10); IlporpamMmmHoe obecnieueHue ISt
penaktupoBanus xumudeckux (opmyn Isis Draw (beccpounoe I10);
Koncynprant mmoc; CucreMa TMOWCKa TEKCTOBBIX 3aMMCTBOBAaHUMN
«Antumnarnar.BY3»; Ilporpamma nns OBM «bank BompocoB ist
koHTpousst 3HaHui»; Cisco Webex; MOODLE; nemMoHCTpanliOHHBIE H
y4eOHO-HaTJISTHbIE TTOCOOUS (BUICOTIPE3CHTAITHA).

Jlaboparoproe obopynoBanue: Crnekrpodoromerp 113-5300BU - 1 mr.
®otokonopumerp KDK-3-01 «30M3» I wmr. ®ortomerp
dorosnexrpuueckuit KOK-2 — 1 mr. Pedppakromerp HNPD-454B2M ¢
HOJCBETKON W moI.Iukaiaoil — lmrtr. Becel anamutuueckue SHINKO HT
84RCE — 1 wt. Becnl nadopatopnsie npeunznonnsie ET-300I1 — 1 mir.
Becwr maboparopasie CAS MW-120 — 1 mT. Memanka MarHuTHas 0e3
nozorpesa c sikopeM 113-6100 — 1 mT.

pH-metp-mmwumBosnbTMeTp  PH-150MU- 1 mr.  Konagykromerp
nopratuBHeli OHAUS — 1 wt. HarpeBarenbnaa miurta ES-H3040 — 1
mT. [learpudyra CM-12 — 1 mr. [Hlkad cymunpabnid SNOL - 1 mmr.

362025, Pecniybnuka
Cesepnas OceTust —
Ananus,
ropoxa BnanukaBkas,
yn. Barytuna, nom 44-46,
y4eOHbIi kopiryc Ne 7,
aya. Ne 610

JlabopaTopum: KOMIBIOTEPHBIE KJIACCHl ISl TMPOBEACHUS TEKYIIEro
KOHTPOJISI U TPOMEXYTOYHOW aTTeCTallud, a TaKXe CaMOCTOSATEIbHOU
paboThl 00yYAIOIIMXCS: MPENOABATENbCKUI CTOJ, CTYJ, CTOJBI U CTYJIbS
TUTST O0yYarOIIMXCA.

O6opynoBanue: HMHTepakTUBHOE  MYyJIbTHUMEIUIHOE  00OpYyJOBaHUE
(mocka, TMPOEKTOp), KOMIIBIOTEPH JJII KOMIBIOTEPHOTO Kjacca B
KOMIUIEKTE - C MPOTPAMMHBIM 00€CIieYeHHEeM, BBIXOIOM B ceTh MIHTepHeT
U JIOCTYIIOM B JJIGKTPOHHYIO HMH(POPMAIMOHHO-00PA30BATEIBHYIO CPEIY
Ccory;

[Iporpammuoe ob6ecneuenne: Windows 7 Professional; Office Standard
2016; WinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; Cucrema TectupoBaHus Sunrav
WEB Class (beccpounoe I1O); IIporpammHoe obecneueHue s
penaktupoBanus xumuueckux ¢opmyn Isis Draw (beccpounoe I10);
Koncynprant mmroc; Cucrema TmOMCKa TEKCTOBBIX 3aMMCTBOBaHUM
«Anturutaruat.BY3y»; Ilporpamma s OBM  «bank BompocoB st
koHTponst 3HaHuit»; Cisco Webex; MOODLE; nemoHCTpalMOHHBIE U
y4eOHO-HATJISIHbIE TOCOOUS (BUICOTPE3CHTAITHS).

Poccuiickas ®@enepanus,
362025, Pecny6unka
Cesepnas OceTust —

Ananus,
ropon BnaaukaBkas,
yi1. Barytuna, nom 44-46,
yueOHbIit kopiryc Ne 7,
aya. Ne 614

bubinoreka, B TOM YWCIE€ YUTAIBHBIM 3all: CTONBI WU CTYJbS IS
o6yan01u1/1xcsl, KOMITIBHOTCPHBL B KOMIIJICKTC C IMporpaMMHBIM
obecrieueHreM, BBIXOJIOM B ceTh MIHTEpHET M JOCTYIIOM B 3JIEKTPOHHYIO
nH(popmManmoHHO-00pa3oBaTenbHy0 cpeny COI'Y

IIporpammuoe o6ecneuenne: Windows 7 Professional; Office Standard

Poccuitckas @enepanns,
362025, Pecy6nuka
Cesepnas OceTust —

Anmanus,
ropoJi Biaaukaskas,




2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla| yn. Ileperenn/BaTtyTuHa,
Firefox; Google Chrome; Kasperksy Endpoint Security; Koncymerant| nom 16/19, yueOnsrii
rtoc; ["apanT; Cisco Webex; MOODLE. kopiyc Ne 6
OBbC»Yuusepcurerckas oudmuoreka ONLINE» https:/biblioclub.ru

OBbC «KoncynbranT cryaenta» http://www.studentlibrary.ru

3BC «tOpaiiT»y www.biblio-online.ru

DnekTpoHHas OuOMMOTeKa nuccepranuu U aBtopedeparoB PI'B(OB/]
PI'B) https:/dvs.rsl.ru

ObC"VYHuepcuterckas oundauorexka ONLINE" https://biblioclub.ru

OBbC «Hayunas snextponHas 6ubmmoreka eLibrary.ru»_http:/elibrary.ru.



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

11. JIucT 00HOBJIEHUS/AKTYATU3ALUM

1. Pabouass mporpamMmma o0cy:kI1eHa W yTBep:KIeHa Ha 3aceqaHuu kadenpsl oOmed u
Heopranndyeckoit xumuu (mpotokon Ne 8/20-21 ot «18» mapta 2021 1.).
[Iporpamma on00peHa Ha 3acelaHuu COBETa MEAULIMHCKOTO (haKyapTeTa (IIPOTOKOI

ot 30 ampens 2021 1., Ne 9).

2. IIporpamMma o0HOBJIEHA (AKTYaJIM3MPOBAHA) B COOTBETCTBHH C:

1) [Tonoxxernem o 6ATTLHO-PEUTHHTOBOM CHCTEME OIIEHKHU YCIIEBAEMOCTH CTY/IECHTOB
JUIs HampaBieHWH OakanaBpuata M CHEIHaTuTeTa (eAepalbHOTO TOCYAapCTBEHHOTO
OIOKETHOTO  00pa30BaTENbHOTO  y4pexJIeHus Bbicuiero oOpasoBanus  «Cesepo-
OceruHCcKuii rocynapcTBeHHbi yHuUBepcuTeT mMeHH Kocra JleBanoBuua Xetaryposay,
npuHATEIM YueHbIM coBetoM COI'Y 30.09.2021 r. (BHeceHbl u3MeHEHUs B IIKaly
OLICHOYHBIX CPEJICTB);

2) OOHOBJIEHHBIM MEPEYHEM MAaTepPHUAIbHO-TEXHUYECKOIO OCHAIIEHUs (aKyybTeTa
XUMHHU, OUOJIOTUU ¥ OMOTEXHOJIOTHH.

BHeceHHbIe U3MEHEHMS] PaCCMOTPEHBI M YTBEPKACHBI HA 3aceaHuu Kadeapsl oOuieil u

HeopraHu4ecko Xxumuu ot «15» okta6ps 2021 r., npotokon Ne 2/21-22.

3. Pabouyasi nporpaMMa aKkTyaJau3HpOBaHA B CBA3M M3MEHEHMSIMH, BHOCUMBbIMU B OITOII
CIIEIUAILHOCTH 33.05.01 ®apmarusi, BBI3BAaHHBIMH JTUHAMHUKOMN N3MEHEHUS
(bapmaleBTHYeCKOro phIHKA M KaJAPOBOTO 3ampoca paboToaTeNen.

Pemenne o0 yTBepKIeHHMM Y4YeOHOTO IIaHA TIOATOTOBKHA 110 CHEIUAIBHOCTH
33.05.01 ®apmanus npuHsATo Ha 3acenanun YdeHoro coera ®I'bOY BO «COI'Y» ot
31.05.2022, mpoTtokoma Ne 13.

OOHoBneHUs1 pabouell mporpamMmbl 00CYKJIE€HbI U YTBEP:KIECHbI Ha 3acedaHHUU
Kadeapsl o01el u Heoprauuueckoi xuMmuu (mporokos Ne9/21-22 ot «08» anpens 2022 r.).

OOHOBIICHUS pa6oqe171 IMporpaMmaI O,Z[O6peHBI Ha 3aCCaaHHuN COBCTAa MCIUIMHCKOI'O

¢akynbreTa (mpotokon Ne 9 ot «23» mast 2022 1.).



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

