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PabGouass mporpamma aucrumiauael OCHOBBI AHAJIMTUYECKON XUMUU
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[Ipencenarens YMK ¢daxynbrera xumuun
Y BBICOKHMX TEXHOJIOTUI becnanos A.B. j” o
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LIHOHHBIE PEIICHU», K.X.H.

Jonenko B.B., 3aBeayromuii kadeapoit opraHu4ecKOil XUMHUH U TEXHOJIOTHIA



1 Hesn v 3a71a4M U3y4YeHU S JUCUMILIMHBI (MOXYJISA)
1.1 llean ocBOeHUS TUCHUILIHHDI

1.2 3agaun AUCHUILIHHBI

1.3 MecTo AucuuminHbl (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl

Jucoumimaa «b1.0.15 OcHOBBI aHAJIUTHYECKOH XHUMHH» OTHOCHUTCS K 00sS3aTCIbHOMN
yactu broka 1 "Qucuummuaer (Moxynn)" yueOHOTO T1aHa. B cooTBETCTBUM ¢ pabodnM yueOHBIM
MJIaHOM JIMCLMIUIMHA M3y4daeTcs Ha 1 kypce 1mo ouHoi ¢opme oOyueHus. Bua npomexxyToaHon
aTTeCTalluu: 3a4eT, dk3aMeH. JlaHHbIi Kypc codeTaeT B cebe 00IbIoi 00beM HEOOXOAMMOTO ISt
CIICIIMATIUCTOB B 00JacTH TexHOCc(PepHOH Oe30ImacHOCTH TEOPETHYECKOTO MaTepualia |
7a00paTOPHBIA  MPAKTUKYM, SBISIOIIUMKACA  OCHOBOM  JaJIbHEHIIEH  3KCHEPUMEHTAIBHO
HCCJIEI0BATEIbCKOM JACSITENBHOCTH. J[J11 YCIEITHOTrO YCBOCHUS JAHHOM JUCIUTUIMHBI CTYJCHTaM
HEOOXOAUMO TPEABAPUTEIIBHO U3YUYHUTh CIEAYIONINE NUCHUIUIMHBL «OCHOBBI HEOPTraHUYECKOU
XuUMuny, «dusukan u «Beicmas matemaTukay. 3yuenne nucuurinabl « OCHOBBI aHATUTHYECKOM
XUMHW» JAa€T OCHOBY IS HM3YYEHUs MOCIHEAYIOMMX KypcoB: «TOKCHMKOJIOTHYECKAsT XUMHS»,
«IKOJIOTUYECKHH  MOHUTOPUHI», «MeTpoJioTHs, CTaHAapTU3aius W cepTudHuKamus»,
«IKoJorhYecKasl dKcIepTu3a M cepruduranus», «DU3HMKO-XHUMHUS TPUPOIHBIX IPOIIECCOBY,
«XuMHSI BOJBI U BOJIOTIOJITOTOBKAY» M BBITIOJHEHUS BBITYCKHOW KBATH(PUKAITMOHHON paOOTHI.

1.4 Ilepedyenb MIaHMPYyeMbIX Pe3yJIbTATOB O00y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJbTaTaMi 0CBOCHHS 00pPa30BaTe/IbHOI IPOrpaMMBbl

W3yuenne paHHOM y4yeOHOM AMCUMIUIMHBI HANpaBlIe€HO Ha (OPMHUPOBAHUE Y
00yJaroUMXCsl CIETYIOUIUX KOMIIETECHIIUN

KOJI 1 HAMMCHOBAHUC I/IH)II/IKaTOpa* JOCTHKCHUSA Pe3yanaTm O6y‘-ICHI/IH 10 JTUCLMIIJIMHC
KOMIICTCHIIH

INK-1 CnoocobeH HCIOIL30BaTh 3aKOHBI U MCTOAbl MATCMATHKH, SCTCCTBCHHLIX W I'YMAHHUTAPHBIX HAYK HPU
peUICHUA HpO(l)CCCI/IOHaJIBHBIX 3aga4
HIIK-1.1. I/ICHOHB3y€T 3HaHUg XHMHH [JI | 3HACT OTallbl KOJIMYECTBCHHOI'0O XHMMHYCCKOI'O aHajJu3a,

OIIMCAHU, aHanus3a, TEOPETUYECKOTO W | TEOPETHYECKHE  OCHOBBI ~ XMMHYECKHX M  (DU3HKO-
3KCIIEPUMEHTAIBLHOTO MOJCIUPOBAaHUA | XMMHMUYECKUX METOJOB aHalau3a, METOAbl pa3leicHMUs,
XMMHUYECKHX CHCTEM, SIBIEHHH WM MPOIECCOB MPH | KOHLEHTPUPOBAHMSA BEHIECTB, 0OpabOTKH pe3yJIbTaToB
pemeHnn nmpodecCHOHaIbHBIX 3314 aHaJIu3a

yMeeT BBIOUPATh METOJ] UCCIIEAOBAHHS, METOJUKY
MIPOBEACHUS SKCIIEPUMEHTA B COOTBETCTBUHU C
[IOCTaBJICHHBIMHU 3a/1a4aMU, [NIAHUPOBATh XUMUUYECKHU
SKCIIEPUMEHT, aHAIIM3UPOBATh U UHTEPIPETUPOBATH
MOJIyYEHHBIE IKCIIEPUMEHTAIIbHBIEC PE3YJILTATHI,
MPOBOJUTH CTATUCTHYECKYIO 00pabOTKY pe3yiIbTaToB,
OLIeHUBATh 3(PPEKTUBHOCTH FIKCIEPUMEHTAIBHBIX
METOJI0B

BJIAJICET TEXHUKOW IKCIIEPUMEHTA, IPUEMaMHU
n3MepeHus PU3NYEeCKUX BENUYHH C 3aJaHHOU
TOYHOCTBIO, IPUEMAMU U3MEPEHUS aHAITUTHYECKOI O
CUrHaJla; HaBbIKaMu paboThl Ha MprOopax u
HAHTEPIPETALNH SKCIIEPUMEHTAIbHBIX JAHHBIX

Pe3ynbrarel 00ydyeHHs MO AMCUUIUIMHE JOCTHTAIOTCS B pPaMKaxX OCYIIECTBIECHHUS BCEX
BUJIOB KOHTaKTHOHM U CAaMOCTOSTEIbHOM pabOThl 00yUYarOIMINUXCsl B COOTBETCTBUU C YTBEPIKJICHHBIM
y4eOHBIM IJIAHOM.

WHaukatopel  JOCTHXKEHHS] KOMIETEHLMH  CUMTAlOTCS  CPOPMHUPOBAHHBIMU  IIpU
JOCTHKEHUH COOTBETCTBYIOIIMX UM PE3YyIbTaTOB O0yUEHUS.



2. CTpyKTypa U cofep:KaHHue TUCIUTIHHBI

2.1 PacnipeaesieHre TPYAOEMKOCTH JUCHHMILIMHBI IO BHAaM padoT

OOmiast TPYAO0EMKOCTh AMCHHUILUIMHBI cocTaBisgeT 4 3adeTHbIX eauuul (144 gacoB), ux
pacmpezesieHue Mo BuaaM padboT IMPeCTaBICHO B TAOIHIIE

Bcero Cemectpbl
4acoB 1 2 3 |4

Bun yae6HO# paboThI

KonTakTHasi pabora, B TOM 4ucJe:

AyauTopHBIE 3aHATHS (BCEro): 70,3 70,3
3aHATHA JIEKIUOHHOIO TUIIA 34 34
JlaGopaTopHble 3aHITHS 34 34
HNuasi KoHTaKTHasi padora:

KoHnTtpoisb camocTositenpHoM padora (KCP) 2 2
[Tpomexyrounas arrecranus (MKP) 0,3 0,3

CamocrosiTesibHas padoTa, B TOM YHCJIe:
CamonoaroroBka (mpopadoTka ¥ OBTOPEHHE
JIEKIIMOHHOTO MaTepuaia u MaTepuana yaeOHUKOB U

9 38 38
y4eOHBIX TOCOOMHi, MOATOTOBKA K 1a00paTOPHBIM U
MPaAKTUYECKUM 3aHATHUSIM, KOJJIOKBHYMaM H T.J.)
IToaroToBka K TEKYIIEMY KOHTPOJIIO 15,7 15,7
KonTpoJn:
IToaroToBKa K 3K3aMeHY 20 20
O01as Tpy10eMKOCTh yac. 144 144
B TOM 4HCJie KOHTAKTHAs 70.3 70.3
pabota
3ad4. efl. 4 4

2.2 Conep:xanue JUCUUIIMHBI

Pacnpenencaue BuI0B yueOHOW pabOThI U MX TPYJOEMKOCTH TIO pa3JieiaM JUCIUTLTAHBI.

Pasnenbr (TeMbl) DUCHUIUIAHBI, u3ydaembie BO 2 cemectpe (1 kypce) (ounas ¢hopma
06yuenus)



KonnuecTtBo yacos
AynutopHas preay
No HammenoBanwne paznenos (Tem) opHas
Bcero pabota pabota
JI 113 JIP CPC
1. Baenenue 1 1
5 Tunbr XUMH1ECKUX pPEeaKIHii U MPOIIECCOB B 4 5 5
AHAJIUTHYECKON XUMHH.
3. TuTpuMeTprUecKril METOJT aHATH3A. 7 1 2 4
" Kuciotno-ocHOBHOE paBHOBECHE. 15| 2 6 5
KucCII0THO-OCHOBHOE TUTPOBAaHUE
5. OKHCIHUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 13| 4 4 5
Penokc-TutpoBaHue.
6 Peakmn koMITIIEKCOOOpa30BaHUS. 121 3 4 5
KoMIieKCOHOMETpHYECKOE TUHTPOBAHHUE.
7 OO01mas xapakTepucTuKa PU3NKO-XUMUYECKUX 5 3 5
METOJIOB aHaJIN3a
8. CrekTpaibHbIe METO/IbI aHATHU3A. 16 5 6 5
9.  |DIeKTPOXUMHUYECCKUE METO/IbI aHATTU3A. 16 | 5 6 5
10. | Xpomarorpadus 16 | 5 6 5
11.  |OT60p npo6. [ToaroroBka npod K aHAIU3Y. 1 1
HUTOI'O no pasoenam oucyuniurol 106 | 34 34 38
KoHnTpoanb camocrosTenbHoil paboTsl (KCP) 2
[Tpomexyrounas arrecrauus (MKP) 0,3
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 35,7
OO61mas TpyJ0€MKOCTh MO JUCIUILTUHE 144

[Tpumeuanue: JI — nekuuu, 113 — mpaktudeckue 3anatus / cemuHapsl, JIP — nmabGopaTtopHbie
sansitusi, CPC — camoctosiTennbHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3jiesioB (TeM) THCHUTNIHHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

dopma
Hanmenosanue P
No Coneprxanue pasjena TEKYIIETO

pasiea KOHTPOJISL
1. |BBenenue AHanmuTudeckas XUMHUS Kak HayKa, €e CTpyKTypa. JHaueHue| PKP*
aHAINTUYECKOH XWMHUA B reojoruu. Kiaccudukarms
METOJIOB aHanmm3a. BeIOOp Merona aHaim3a W COCTaBIICHUE
CXEM aHaJIn3a.

2. | Tumel XUMHUYECKUX OCHOBHBIC THIIBI XMUMHYECKHX PEaKIUd B aHATUTHICCKOU PKP
peaKknyii ¥ MpOLecCOB B |XUMHUM:  KHCJIOTHO-OCHOBHBIE,  KOMIUIEKCOOOpa30BaHUs,
AQHAJINTUYECKON XUMUH. |OKHCICHHUSI-BOCCTAHOBIECHUA. 3aKOH JIEHCTBYIOIIUX Macc.
KoHcTaHThl paBHOBECHs: TEPMOIMHAMHYECKHE, pEalbHBIE,
YCIIOBHBIE.

3. | Turpumerpuueckuit Turpumerpuueckuii  Meton  aHanmsa. Kiaccudpukanus PKP
METO/T aHAJTN3a. TUTPUMETPUYECKHX  METOAOB  aHaimu3a. 1peOoBaHWA,
MPEbABISIEMbIE K PEaKIMi B TUTPUMETPUIECKOM aHAIM3E.
Buael TUTpUMETpHYECKHMX  ONpEAETCHWH: MpsMoe U
oOpatHOe, KOCBeHHOE TuTpoBaHHe. CrocoObl BbIpa)KEHUS
KOHILIEHTpaluil pacTBOpPOB B TuTpuMmerpuu. IlepBuuHble
cTaHgapThl, TpeOoBanusi k HuM. DukcaHansl. Bropuunsle
cTaHaapThl. Busel KpuBbIX TUTpOoBaHUs. CKauOK THTPOBAHUSI.
Touka PKBMBaJICHTHOCTH M KOHEYHAsI TOUYKA TUTPOBAHHS.




Kucnotno-ocHoBHOE
paBHoBecue. KucinotHo-
OCHOBHOE TUTPOBAHHE

CoBpeMEHHBIE NPEJCTABICHUS O KHCIOTaX U OCHOBAHUSX.
[IpoTonutuueckas Tteopust bpencrena-Jloypu. KoHcTaHThI
KHUCJIIOTHOCTH W OCHOBHOCTH. KoOHCTaHTa aBTOMpOTOJNIM3A.
Awmdonutel. BydepHabie pacTBOpsI 1 UX cBolicTBa. bydepHas
eMKOCTb. Bprunciienusi pH pacTBOpoOB HE3apsHKEHHBIX WU
3apsDKCHHBIX KHCIOT M OCHOBaHMM. KuHCIOTHO-OCHOBHOE
TUTPOBaHUE. Nunukatopsl KHUCJIIOTHO-OCHOBHOTO
tutpoBaHus. pT UHIUKATOPOB, HHTEPBAJ MEPEX0Aa OKPACKH.
KpuBeie TuTpOBaHHS CHJIBHBIX W CIA0BIX KHCIOT |
ocHoBaHUi. DaKTOPHI, BAUSIONINEC HA BEITUYMHY CKauKa Ha
KpuBOW TuTpoBaHus. OOIACTh MPAKTHYECKOTO MPUMEHEHUS
METOJIOB KUCIIOTHO-OCHOBHOTO TUTPOBAHUSI.

PKP
JIP

OKHCIIATETHHO-
BOCCTaHOBUTEIHHBIC
peakuuu. Penokc-
TATPOBaHUE

OKUCIINTENTbHO-BOCCTAHOBUTENBHBIE ~ PEaKIMH U HUX
KJaccU(UKaIHS. IlonsiTne 0 PEAOKC-TIOTEHIHATIE.
CrangapTHblii pefokc-noreHiman. KoHcranTa paBHOBecHs
PEROKC-TIPOLIECCOB. Kpuseie OKHCIIUTENEHO-
BOCCTAHOBUTEJIBHOIO TUTpOBaHUSA. PaKTOPHI, BIUSIOIME HA
BEJIMYMHY CKAauyKa Ha KpPUBOM THUTpoBaHUA. HHIHUKATOpPHI
PENOKC-TUTPOBAHUS. IlepmanranaromeTpus.
JluxpomaTomeTpusi.

PKP
JIP

Peaknun
KOMILIEKCO0Opa30BaHuUs.
KommnekconomeTpruueck
0€ TUTPOBaHHE.

Kommuiekcuble coenuHenns. DakTophl, BIHSAIONME Ha
MIPOYHOCTh KOMITJIEKCHBIX coeanHeHui. KoMIuiekcoHsl, Ha
npumepe O/TA. KoMmmiekCOHOMETpUYECKOE TUTPOBAHUE.
MeramioXxpomMHbIe WHJUKATOPBIL. Kpussie
KOMIUIEKCOHOMETPHYECKOTO TUTPOBAHMUSL. daxTopHl,
BIMSIOIIME Ha BEIMYMHY CKadyka Ha KPUBOM TUTPOBaHUS.
OcHoBHBIE IPHEMBI KOMIUIEKCOHOMETPHIECKOTO
TuTpoBaHus. IIlpuMeHeHne Meroaa.

PKP
JIP

OOm1as xapaKTepuCTHKA
(hMBUKO-XUMUIECKIX
METO/I0B aHAIIN3a

OcHOBHBIE METOAbI (1)I/I3I/IKO-XI/IMI/I‘I€CKI/IX METOJ0B aHaJInu3a.
Ananmutuyeckuid curHaja. OCHOBHBIE MPUEMBI MEPEX0OAa OT
BCJIMYUHBI AaHAJIMTUYECKOTO CUTHajla K KOHUCHTpAIluu.
MeTposiorndeckie XapakTepUCTUKU METOA.

PKP

CHeKTpaJ'H:HLIe METOAbI
aHajim3a.

B3aumopeiictBue  BemecTBA € DJIEKTPOMArHUTHBIM
U3ITy4YECHHEM. MonekynsapHas abcopOumoHHas
criektpockonust B YO u Bupumoii obmactu. MudpakpacHas
CHEKTPOCKOTHA. ATOMHO-a0COPOIIMOHHAS CIIEKTPOCKOITHSL.
OMUCCUOHHBIN CIIEKTPaJIbHBIM aHaIu3.
PentrenoduyopecuenTHplii  aHanmu3. CxeMbl MPHOOPOB.
IIpuMeHeHne METOI0B.

PKP
JIP

BHQKTPOXI/IMI/I‘IGCKI/IC
METOJBI aHaJIn3a.

Knaccupukanms 31eKTpPOXMMHYECKHX METOJOB aHaIu3a.
Ilorenmmomerpust.  TeopeTndyeckue  OCHOBBI ~ MeETOJA
MMOTEHIIUOMETPHUU: JIBOMHOM 3JIEKTPUUECKUN CIIOM,
BO3HHMKHOBEHUE IIOTECHIIMAJIA HAa TPAHUILIE AJIEKTPOI-PACTBOP.
OnekTpoAsl B NOTeHHUOMETpHH. [loTeHmMomMeTpudeckoe
TUTPOBAHUE. [onsporpadus. Bonrsramnepomerpus.
AmMriepomeTprdecKkoe TUTPOBAHUE. WNHBepcronHas
BosIbTaMnepomeTpusi. [IpuMeHenne MeTo0B.

PKP
JIP

10

Xpomatorpadus

Xpomarorpadus, Kiraccupukanus —XpoMaTorpapuueckux
METOJIOB aHaJIM3a. ATmmaparypa W TEXHHKa BBITIOIHEHUS
XpomaTorpadpudeckoro aHaausa. AHaJTU3 U METO/bI pacdera
xpoMaTtorpamM. Teopusi TeopeTHdeckHx Tapesok. ['azoBas
xpomatorpadus. KuakocTHas KOJTOHOYHAsS XpoMaTorpadust.
TonkocnoiHas (TI0CKOCTHAsI) XpoMarorpadusi.

PKP
JIP

11

Ot60p mpo6. [loxrororka
npod K aHaIu3y.

CrocoOwr otbopa mpob. OtGop mpod Ta30B, KUIKOCTEH,
TBepAbIX BewecTs. [loTepu u 3arpsasuenus npu npodoordope.
Xpanenne nipoObl. [logroroBka mpobd K — aHAIU3Y:
BBICYIIIMBaHKE, pazyioxeHue mpoo. [lepeBox mpoOsI B pacTBOP

PKP




*Ipumeuanue: PKP — petimuneosas koumponvnas paboma, JIP — nabopamopras paboma

2.3.2 3aHATHSI CEMUHAPCKOT0 THNA (J1a00paTOpHbIe PadOThI

dopMa TeKyLero

Ne HanmenoBanue nabopaTopHbIX paboT
KOHTPOJISI

1 |BzBemuBanue. [IpuroroBieHue pacTBOpOB. JIP

2 |Turpumerpuueckuii anainu3. KucioTHO-OCHOBHOE TUTPOBAHHUE.
CranpapTtusanus pacTBopoB. Maremarudeckast 0opaboTka JIP
PE3YJIbTATOB YKCIIEPHMEHTA.

3 |OnpeneneHune KeCTKOCTH BOJbI METOJIOM KHCIOTHO-OCHOBHOTO P
THUTPOBAHHMSL.

4 |Crapmaptu3anms pacTBopa rnepMaHranara kaiuus. Onpenenenue
conepxanus xene3a(ll) merogom oxkucIuTETHEHO- JIP
BOCCTaHOBHTEIILHOT'O TUTPOBAHHMSI.

5 |Omnpenenenue o0IIeH )KECTKOCTH BOJIBI METOJIOM P

KOMIUJIEKCOHOMETPUYECKOTO TUTPOBAHHSI.
6 |CrnekrpodoToMeTprudecKoe ONpeciieHUe HUTPUT-HOHOB B
IpUPOAHBIX BoAax. CHeKTpo(hOTOMETPHUECKOE OIpeIeTICHHE JIP
nepMaHraHaT-uoHa
7 |Onpenenenue pH pactBopos. [loTeHIIIOMETpHUECKOE
OTIpeieICHNEe HUTPAT-MOHOB B IPUPOIHBIX BOJIAX.
8 |OnpeneneHne KAaTHOHOB TSKEJBIX METAJLIIOB METOJOM
OymakHOI Xxpomarorpaduu. Pa3nenenne KaTHOHOB TSKEIBIX JIP
METAJIJIOB METOJIOM HOHOOOMEHHOM XpomaTorpaduu.

3ammra naboparopuoi padotsl (JIP), Bemonnenue kypcooro npoekra (KII), kypcosoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),
koutokBuyM (K), recruposanue (T) u T.1.

IIpy  u3yyeHMHM  JAUCUMIUIMHBI  MOTYT  NPUMEHSATCA  DJIEKTPOHHOE  OOyuyeHHe,

JUCTaHIIMOHHBIE 00pa3oBaTeNibHble TeXHOJ0TuH B coorBeTcTBUU ¢ PT'OC BO.

JIP

2.3.3 llpumepHasi TeMAaTHKA KYPCOBBIX padoT (IPOeKTOB)
BeinonHenue KypcoBbIx paboT (IPOEKTOB) y4€OHBIM IJIAHOM HE MPEIYCMOTPEHO.

2.4 Ilepedyenb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEJIbHOI PadoThI
o0yyaummxcs Mo AMCHUILIHHE (MOYJII0)

Ne Bux CP IlepedyeHb yueOHO-METOMUECKOT0 00eCTIeueH s JUCIIUILIMHBI
- 10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI

1 |IIpopaGotka yuebHoro|l. MeTonuueckre peKOMEH AU K OPTaHU3AIMU Ay TUTOPHON
MmarepHuaia, MOJArOTOBKAa|M BHEAYAUTOPHOW (CaMOCTOSITENbHONH) pPabOThl CTYJEHTOB:
K 3a4€eTy Mmeroandeckue ykaszanus/ coct. T.II.  Cropoxenko, T.Bb.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuit
roc.yH-T, 2018. 89 c.

2. Y4eOHMKH U 33JJaYHUKH U3 CITUCKA OCHOBHOM JIUTEPATyphl

2 (llogrotoBka K | YueOHOoe nmocobue «AHanutuyeckas xumus» / JI.A.UynpeiHuHa,
nabopatopHoii padore  |JL.U. Tluns. — M-Bo oOpa3oBanus u Hayku Poc.deneparum,
KyGanckwuit rocC.yH-T. — Kpacunonap: Ky6anckwmit

rocynapcTBeHHbli yHuBepcutet, 2018. - 108c.




Y4eOHO-METOAMYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYyYaIOIMIUXCS W3
qrcila MHBAINWJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTAMH 310poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3JOPOBbS U BOCIIPUATHS UH(DOpMALIUU:

JUist 1 ¢ HApyIICHUSIMH 3PEHHS:

— B MleyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

Jjig U1l ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHoi opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JUist T1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. Oopa3oBaTejibHbIe TEXHOJOIMH, NPHMeHsieMble NPH OCBOCHHUH JAUCHMILIUHBI
(Mmonmy.Jist)

B xome wu3yueHHMs OUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIb30BaHME  CIEAYIOIIUX
00pa3oBaTeNbHBIX TEXHOJOTHI: JIeKIHH, JabopaTopHble padoOThl, MPOOJIEeMHOE OOyueHue,
HOJArOTOBKA MUCbMEHHBIX aHATUTUYECKUX padoT, caMOCTOsTeIbHAas paboTa CTYAEHTOB.

KoMmeTeHTHOCTHBIM MOAXO0J B paMKax IpEenojJaBaHusl IAUCLMILUIMHBL pealu3yeTcsl B
UCIOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTMH M aKTUBHBIX METOJOB (pa30opa KOHKpPETHBIX
CUTyalluid, SKCKYpCHUHM B crHenmain3upoBaHHble sadoparopun YHIIK «Anamuty, pemieHue
poOJEMHBIX CUTyallui B COCTaBE MaJIbIX TPYII) B COUETAHUHU C BHEAYTUTOPHOIN paboTOM.

[TpeycMOTpeHbI KOHTAKTHBIE Yachl, B paMKax KOTOPbIX IIPEnoaaBarelib, C 0IHON CTOPOHBI,
OKa3bIBAaCT NHAUBUIYaJIbHbIE KOHCYJIBTALUN 110 XOAY BBIIIOJIHEHHS CAMOCTOSATEIbHBIX 3a/1aHUH, a
C Ipyroil CTOPOHBI, OCYIIECTBIIIET KOHTPOJIb U OLEHUBAET PE3YIbTAThl 3TUX MHAWBHUIYaJTIbHBIX
3agaHuid. J{ns Qukcaluu TBOPYECKOIO MPOJBHKEHUS HCHONb3YyeTcs PEUTHHIOBas cHcTeMa
OLICHKM 3HAHMW CTYIAEHTOB IO pe3yjibTaTaM IPOBEPKU PEHTUHIOBBIX KOHTPOJBHBIX padorT,
npUMeHsieTcss OO0CYXJIeHHE pe3ysbTaToB pabOThl CTYJEHUECKUX MCCIIEOBATENbCKUX TPYIIIL.
Hekotopble pa3gensl TEOPETMYECKOTO Kypca pacCMaTpUBAIOTCA € HMCIOJIb30BaHUEM
oreperkarolieil caMOCTOATENbHOM paboThl: CTYAEHTHI MOJIYYaloT 3a/laHue Ha M3y4eHHE HOBOIO
MaTepHala 10 €ro U3JI0KEHUs Ha JIEeKIHH.

NHbpopMalMOHHbIE  TEXHOJOTMM, TPHUMEHSEMble TpPH HU3YYCHUM JAUCHUIUIMHBL:
UCIOJIb30BaHWE  HMH(MOPMALMOHHBIX  PECYpCcOB,  JOCTYNHBIX B HMH(OPMALMOHHO-
TEJIEKOMMYHUKALlMOHHOMN ceTH MHTepHeT.

AnantuBHble 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHSEMBbIE TPU U3YUYEHUN JUCIUILTUHBI
— Uil JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbsl IPEIyCMOTPEHA OpraHu3alysd
KOHCYJIbTAIMH ¢ HCIIOJIb30BAaHNUEM 3JIEKTPOHHOMN MOYTHI.

1. OueHouHble cpeacTBa Jisi TeKyLIero KOHTPOJsI  yCIEeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAllUN

OrneHouHBIE CpelCcTBa MpeJHAa3HAYeHbl Ui KOHTPOJIE M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUH 0Oydaroluxcsi, OCBOMBUIMX MpOrpaMMy Y4eOHOM AMCHUIUIMHBI «OCHOBBI
AHAIUTUYECKON XUMHUM.

OneHoYyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl JUIsl IPOBEACHUS TeKylero
KOHTpOJIsl B (dopMe 3aJaHui A KOHTPOJBHBIX PEUTHHIOBBIX PA0OT M MPOMEKYTOUHOM
arrecTanuu B popme BOIIPOCOB U 3a/laHUH K IK3aMEHY U 3a4eTy.



TunoBbie KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEPHAJIbI, He00X0AMMBIE /151 OLEHKH
3HAHUI, YMEHHM i, HABBIKOB M (MJIH) ONBITA AeSATEJIbHOCTH, XaPAKTEPU3YIOIIHUX ITAIBI
(opMupoBaHusa KOMIETEHINH B poLiecce OCBOEHHs 00pa30BaTeIbLHOM MPOrpaMMBbl

IIpumepHBIii NepevyeHb BONPOCOB IO TEOPHM MeTOJAa AaHAJIN3a, MCIO0JIb3yeMOro B

JIa00PATOPHOM NMPAKTHKYMeE, U 0COOEHHOCTSIM BbINOJIHAEMOI J1a00paTOPHOii padoThI:

1. Yro Takoe nepBuuHbIE cTaHAApTHBIE BenlecTBa? Kakue TpeOoBaHMs K HUM IIPEIbABISAIOTCSA?

2. Ha3zoBuTe OCHOBHBIE CIIOCOOBI TPUTOTOBJIEHUS CTAaHAAPTHBIX PACTBOPOB.

3. Kakwue pacTBopbI Ha3bIBalOTCS BTOPUYHBIMU CTaHIAPTHBIMU? KakuM 00pa3oM ycTaHaBINBAIOT
UX TOYHYIO KOHLICHTpaLuIo?

4. JlaiiTe ompeneneHue CIeayoIUM MOHATUSAM: TUTP PAaCTBOPA; SKBUBAJICHT BEUIECTBA; (haKTOp
SKBUBAJIECHTHOCTH; MOJIIPHAs KOHLEHTpaLuUs; MOJSPHAas KOHLEHTpaUuusi OSKBUBAJICHTA;
maccoBas noiisi. [IpuBennte GpopMyIibl, CBA3BIBAIOIINE STH MTOHSITHS.

5. B uem 3akirodaeTcs CyTh METOAA KMCIOTHO-OCHOBHOIO TUTpoBaHMA? Kakue peakiuu gexar
B OCHOBE 7TOro Mmerona? TpeOoBaHMs K peakuMsM B METOAE KHUCIOTHO-OCHOBHOTO
TUTPOBAHUS.

6. Kakwue BemiecTBa MOXXHO MPUMEHSTH B METO/I€ KHCIOTHO-OCHOBHOTO TUTPOBAHUS B Ka4eCTBE

tutpanTa? TpeboBaHus.

C noMo11bt0 KaKuX CTaHJJAPTHBIX BEIIECTB MOKHO CTaHIapTU3UPOBATH KUCIIOThI, OCHOBAHUS?

8. Kak onpenenuTh Ha NpakTUKE MOMEHT OKOHYaHHs TUTpOBaHMA? YKazaThb €ro Ha KpHBOH
TUTPOBAHUS.

9. Mupukartopel B MeTOJE KHCIOTHO-OCHOBHOTO TUTPOBaHMs: TpeOOBaHMs, OCOOEHHOCTH
CTPOEHHUS, OT YEro 3aBUCUT U3MEHEHUE OKPACKH U KaK 3TO MOXKHO 00bsACHUTH? [Ipumepbl

10. Kak BbIOpaTh MHAUKATOP JUIsl KOHKPETHOTO TUTPOBAHUSA?

11. IlpeacraBuTh BUA KPUBBIX TUTPOBAHUS CHIIBHBIX M CIIA0OBIX KHCIOT M OCHOBAaHUH. YKa3aTbh
TOYKY PKBUBAJIEHTHOCTH.

12. Tlo kakoMy 3aKOHY HPOBOJUTCS pacyeT pe3yibTaToB TUTpoBaHui? OOBICHUTH Ha TpUMeEpe
nabopaTopHOil paboTHI.

13. Ha yem OCHOBaH METO]] MOJIEKYJIIPHON CIIEKTPOCKOINH B BUANMOMN U YD 00acTsIX CreKTpa.

14. B3aumo/ieiicTBUE BEIIECTBA C PJIEKTPOMArHUTHBIM M3JIy4eHHEM B BUAMMON u Y@ obnacTsix
CIEKTpa.

15. OcHOBHOM 3aKOH TOTJIOLIEHHS 3JIEKTPOMArHUTHOTO M3Ty4eHUs. MOJIpHBIIH KOA(PPHUIHEHT
CBETOIOIJIONIEHUS

16. CriexTp noryomeHust U OCHOBHbIE (DOPMBI €0 MpeACTaBIECHUS.

17. JlaiiTe onpeneneHrne ONTHIYECKOM MIIOTHOCTH, IPOITYCKaHUSI.

18. Cxema ®DOKa. Jlerextopsl. CrocoObl MOHOXpOMAaTH3alUU H3MydeHus. KakoB mpuHIun
nosi6opa cBeTO(QUIBTPOB IPU MPOBEIEHUU (POTOMETPUUECKUX U3MEPEHUIT?

19. OcHoBHBIE OTIIHYMS CTIEKTPOPOTOMETPOB OT (POTOIITEKTPOKOIOPUMETPOB.

20. Crioco0bI mepexo/ia 0T aHATUTUIECKOTO CUTHAIA K KOHIICHTPAIIUU B METOJI€ MOJISKYIISIPHOM
CHEKTPOCKONUM B BUAUMOMN 1 Y@ 00aacTsax CreKTpa.

21. Ha uemM OCHOBaHBI DJIEKTPOXHUMUYECKHE METOIBI aHAIH3A.

22. CymHOCTh METO0/1a TOTEHIIMOMETPHH.

23. YeM OTIIMYAIOTCS DIIEKTPOBI CPABHEHHUS OT U3MEPUTEILHBIX 3JIEKTPOI0B?

24. OnumuTe NpUHLIUI paboThI XJI0pCcepeOpsHOTO ANEKTPOIA.

25. TTpuHIUN TeHCTBUS METATMYECKHUX JICKTPOJIOB.

26. NoncenektuBHBIC 1eKTpoibI? CTEKISIHHBIN 21ekTpo. Onpenenenue pH.

27. CriocoObl  mepexofa OT aHAIWTHYECKOTO CHTHaJla K KOHIEHTpalMd B  METOJE
NOTEHLIUOMETPUH.

28. [NoreHnmoMeTprYeCcKOe TUTpPOBaHHE. B KakmMX KOOpAWHATaX MOXHO MOCTPOUTH KPUBYIO
MOTEHLIMOMETPUYECKOTO TUTPOBAHUSA?

~



IIpumepbl peHTHHIOBBIX KOHTPOJIBHBIX PA00OT MO JUCHMUILIIHMHE

PeiiTuHroBasi KOHTpoJIbHast padora Nel
no teme «Kucnromno-ocnosnoe pagnogecue u KUC10MHO-0CHOGHOE MUMPOGAHUEY)
TUITOBOM BAPUAHT
1. Chopmynupyiite 3aK0H ISHCTBYIOIIUX MACC JIJIsl PABHOBECHBIX CHCTEM. 3aIHUIINUTE KOHCTAHTHI
paBHOBECHS TSl CIIEAYIOIIUX MPOLIECCOB: aucconuanuu MypabruHoi kuciiotesl HCOOH + H2 O+
HCOO™ + H30"; xommekcoobpazopanus Ag* + 35,032 <> AQ(S203)s™; (3 6anna).
2. YKaXUTe OCHOBHBIE TIOJIOXKCHHS TIPOTONMTHYECKOW Teopuun bpéHcrena-Jloypu. Paccunraiite
pH pactBopa, B kotopom comepxurcs 0,1 M HCOOH u 0,25 M HCOONa (KaHCOOH =1,8-10
(5 6annos)
3. Ompenenute (GakTop SKBUBAICHTHOCTH W MOJSPHYIO MacCy OJKBHUBAJICHTa KHCJIOTHI B
peakuun:H2SO3+ 2KOH=K>SO03 + 2H,0 (2 6anra)
4. Yrto Takoe MepBUYHBIC CTaHIAPTHEIC pacTBOphl? Kakue TpeOoBaHMS K HUM MPEIbSIBISIFOTCS?
HazoBuTe OCHOBHBIE CHOCOOBI MPHUIOTOBIEHUS CTaHAAPTHBIX pacTBOpoB.B mepHoil konbe Ha
500,0 mn pactBopuiu 1,4356 r maseneBoit kucinotsl (H2C204-2H20). Onpenennure MoJISIpHYIO
KOHIICHTPAIIMIO, MOJIIPHYIO KOHIIEHTPALMIO SKBHUBAJCHTA W TUTP MOJy4eHHOro pactBopa(b
6ann0s).

PeiiTuHroBasi KOHTpoJbHasA padora Ne2
10 TeMe «OKucaumenbHo-60CCMaHo8UmMenbHoe U KOMNIeKCOHOMEMPUYECKoe MUMpoanue
TUIIOBOY BAPUAHT
1. PacctaButh K03(pPULMEHTH U ONpPEAETUTh MOJSIPHYIO MAacCy SKBHUBAJIEHTa OKUCIUTENS B
YPaBHEHUU OKUCIIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIINU:
Cr07%+I+H* = Cr¥*+1,+H,0 (5 6an108)
2. IlepmaHraHaTOMETpHsI; YPaBHEHUS, JICXKAIME B OCHOBE MCIIOJIb30BaHUS NIEpMaHraHaTa Kajus
B KauecTBe okuciurens. lIpurotoBieHue, XxpaHeHue M craHaapTuzauus pactsopa KMnOa.
[Tpuunnbl n3menenus Tutpa pactsopa KMnOs. Ilpumenenune merona. Paccuntars maccy xenesa
B | 11 pactBopa, ecim Ha TuTpoBanue 20,00 mu ero 3arpadyeno 15,70 mn 0,1004 M pactBopa
KMnOg (f=1/5). (5 6anros)
3. MertamnoxpoMHble HHIUKATOpbl. MeXaHU3M UX J1eHCTBU, TpeOOBaHUS K HHAMKATOPaM.
[TpuBenuTe npuMepsl METAIJIOXPOMHBIX HHAWKATOPOB. (3 O6anios)

PeiiTuHroBasi KoHTpoJbHas padora Ne3
110 TeMe «Pu3uKo-xumuueckue memoovl AHAIUZAY»
TUIIOBOY BAPUAHT
1. Ha uem ocHOBaH MeTO/ MOJIEKYJISIPHOM CIIEKTPOCKONUHU B BUAUMON 1 YD 00s1acTsIX CHEeKTpa.
CriekTp MOrJomeHuss 1 OCHOBHbIE (POpMBbI ero mpeacTaBieHns. OCHOBHOM 3aKOH IMOTJIOLIEHUS
JIEKTPOMAarHUTHOTO M3Iy4eHHs. JlaliTe ompenesneHne ONTHYECKON IJIOTHOCTH, NMPOITYCKaHUS.
Cxema ®DOKa, ocHoBHble y3i1bl npubopa. KakoB mnpuHimn mnoadopa cBETOQUIBTPOB NpU
poBeIEHUHN (POTOMETPUUECKUX U3MEPEHUINA? CriocoObl  mepexojila OT aHAJIUTUYECKOTO
CUTHAJIa K KOHIIEHTPAIMH B METOJI€ MOJIEKYJISIPHON CIIEKTPOCKONHMU B BUAUMON n Y@ obnacTsx
creKTpa. (5 6annos)
2. Xpomatorpamma. Kakoii OCHOBHOM TapaMeTp UCITOJIb3YIOTCS TS UICHTH(UKAIINN BEIIECTB B
xpomarorpaduu? Ha3zoBuTe OCHOBHBIE MapaMeTphbl, HCIOJIb3yeMbIe ISl KOJINYECTBEHHBIX
u3Mepenuii B xpomarorpaduu. O0paboTka pe3yabTaToB XxpomaTorpadudeckoro anaimsa. (5
bannos)
3. IloTeHIMOMETPHYECKOE THTPOBaHWE. B Kakmx KOOpAWHATaX MOXKHO TOCTPOHUTH KPHBYIO
MOTEHIIMOMETPHUYECKOT0 TUTPOBAHMS M KaK ONpPEAETUTh OOBEeM B TOYKE SKBHBAJIECHTHOCTU?
[IpumeneHnue MeToa U €ro MPEUMYIIECTBA. (5 6aL108)



Kpumepuu ouyenku peiimunzoevix KORmpovhoix paoom: 15-12 6amioB - «OTIUYHON,
11,5-8,5 — «xopor1o», 8-5 — «yZI0BIETBOPUTEIBHOY, MEHBIIIE 5 - «HEYOBIECTBOPUTEIHHO

3ayeTHO-IK3aMEeHAIMOHHbIE MaTepuajabl [Jsi NPOMEXKYTOYHOH  aTTecTanuu
(3x3ameH/3a4eT)

Bomnpocs! k 3auery:
1. KoHcTaHTBl XMMHYECKOIO DPABHOBECHUS, BBIPAXEHHBIE 4epe3 KOHLEHTPALUH, AKTUBHOCTH
KOMIIOHEHTOB PAaBHOBECHOM CHUCTEMBI, CBSI3b MEXAY HHUMH. 3aBUCUMOCTb KOHCTAHTbI
XUMHUYECKOI'0 PaBHOBECUS OT TeMIieparypsl, npuHiun Jle Hlatense.
2. Kunkue pactBopbl. CriocoObl BbIpaXXEHHsI COCTaBa pacTBopa (MaccoBas I10Ji, MOJISpHas
KOHIICHTPALUS, MOJISIPHAS! KOHIEHTPAIHS SKBUBAJICHTA). DKBUBAJICHT, (PAKTOP IKBUBAIIEHTHOCTH.
3. OTkiOHEHUsT pPAcTBOPOB OT HJEANbHOCTH, mpuuuHbl. [loHsATHE 00 aKTHUBHOCTH,
K03 pHIIMEeHTEe AKTUBHOCTH, MOJILHOU JIOJIH.
4. DnextponuThyeckas auccormanus. Jluccoumanums cnalObix anekTponutoB. KoHcTanTta
JIUCCOITUAIINH, CBSI3b CO CTETICHBIO ArccolManuy (3akoH paz0bapienust OctBanbaa). Juccorumanus
BO/IbI. BostopoaHbIil mokazaTens.
5. Pacuer pH pacTBOpOB CHIIBHBIX U CJIA0BIX KHUCJIOT U OCHOBAHHIA.
6. bBbydepusie pactBopsl, mpumepsl, pacueT pH, oObsicHenune OydepHoro neiictus, OydepHas
eMKOCTh. By(hepHbie pacTBOpPHI B )KHUBBIX OpraHU3MaX.
7. OcHOBHBIE TIOJIOKEHUS MPOTONUTHYECKOM Teopun bpencrena-Jloypu, conpspkeHHbIE Tapbl
KHCJIOT U OCHOBaHUH, IPUMEHEHHE K pEaKLUsM B BOJHOM pacTBOPE.
8. CtpoeHue KOMIUIEKCHBIX coequHeHnil. KoHcTaHThl ycTOMUMBOCTH. XenaTHbIe COSTUHEHUSI.
9. OkuCIHTENBHO-BOCCTAaHOBHUTENbHBIE peakiuu. YpaBHeHue Heprcra. CranmapTHeId U
dbopMmanbHblil oTeHuaNbl. CBA3b KOHCTAHTHI PABHOBECHUS CO CTaHIAPTHBIMH U (POpPMATBEHBIMU
noTteHuuaitamMu. HampasiieHue oKMCINTENbHO-BOCCTAHOBUTENIBHOM peakinu.
10. Ot6op mpo6 TOMOreHHOT0 U reTepOreHHOro coctaBa. CrocoOb! MOTyuyeHHs CpeiHel MPoObI
TBEPAbIX, KUJKUX U razo00pa3HbIX BemecTB. OCHOBHbIE CIIOCOOBI MepeBosia Mpodsl B hopmy,
HEOOXOUMYIO JUIsl TAaHHOTO BHJIa aHAIM3A.
11. Merponoruueckue OCHOBBI XUMHYECKOro aHaiu3a. CucremaTHueckue U ciydailHble
norpemtHocTH.  OCHOBHBIE ~ XapaKTEpPUCTHMKM  METOJA  aHajiu3a:  [paBUJIBHOCTh U
BOCIPOU3BOAUMOCTh, KO3()(UIIMEHT 4YyBCTBUTEIBHOCTH, MpeElea OOHApYKEHUS, HIKHAS U
BEpPXHSSI TPAaHMIIBI OMNpeAeNsieMbIX cojepkaHuid. CraTucThueckas o0pabdoTKa pe3ylbTaToB
WU3MEPECHU.
12. Tutpumerpuueckuii aHanus. KucinotHo-ocHoBHOe TuTpoBanue. Kpusbie TuTpoBanus. Beioop
MHUKATOpA.
13. KoMriekcoHOMEeTpUYEeCKOe TUTPOBaHNE. MeTaIONHAUKATOPBI.
14. OxucnuTensHO-BOCCTAHOBHUTENIbHOE TUTpoBaHue. [lepmanranaromerpus. Momnomerpus.
15. CymHocTh MOTEHIMOMETPUYECKOT0 MeToja aHanu3a. [IpuBectu ypaBHenue HepHcra ams
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOMN Mapbl U MOSICHUTH CMBICIT BXOJSIIUX B HETO BETUYHH.
16. M3mepuTenbHBIE AIIEKTPOIBI M DIEKTPOAbl CpaBHEHHs. UeM OTIMYAIOTCS U3MEPHUTEIbHBIC
AIIEKTPOJIBI OT 3JIEKTPOJIOB CPAaBHEHUS; TPUBEAUTE IPUMEPBHI.
17. CymnHoctes MeTona mpsMoil moreHumuomerpuu. CrocoObl mepexojia OT aHAIUTUYECKOTO
CUTHAJIA K KOHIIEHTPAI1H.
18. Ilorennuomerpuueckoe TuTpoBaHue. CriocoObl orpeieieHus] KOHEYHONH TOYKU TUTPOBAHUSI.
Kakwue 35ekTpo/ibl IPUMEHSIOT B KAU€CTBE U3MEPUTENBHBIX U 3JIEKTPOIOB CPAaBHEHUS B METOaX
KHCJIOTHO-OCHOBHOTO U OKHCIIUTEIBHO-BOCCTAHOBUTEIILHOTO TUTPOBAHMSL.
19. Kiraccudukamnusi HOHOOOMEHHBIX JIEKTPO0B. CTEKIITHHBIC AJICKTPOIBI.



20. Metammueckue 3JIEKTPOIbI MEpBOro M BToporo poxaa. I[lpuBeawre mpumepsl. Hamumumre
YpaBHEHHSI peaKIuil, MPOTEKAIOIIUX Ha XJI0pPCcepeOpsTHOM U cepeOpsSHOM 3JIEKTPOaX U YpaBHEHHS
HepHcTa, onucheiBaromye noTeHIUaabl 3TUX 3JIEKTPOAOB.

21. B3aumopeiCTBHE 3JIEKTPOMArHUTHOTO M3IyYEHHS C BEUIECTBOM B YIbTPadUOIETOBOW M
BUJIUMOM 00JacTsx cnekrpa. 3akoH byrepa — JlamOepra — bepa.

22. TlpuuuHbI OTKIIOHEHHS OT 3aKkoHa byrepa — JlamGepra — bepa.

23. IlpunnunuanbHas cxema (OTOdIEKTpoKoIopuMeTpa U crekrpodoromerpa. OCHOBHBIE
OTJIMYUS XapaKTEPUCTUK (POTOIIEKTPOKOIOPUMETpa OT CHEKTpodOoTOMETpa B BUAMMON U
yIbTpapuOIETOBON 001aCTAX CHEKTPA.

24. OcHOBHBIE TPHUEMBI MEPeXoAa OT AHATUTHYECKOTO CHTHAJa K KOHIICHTPALMU B METOJIE
IpsIMON CIEKTPOHOTOMETPHH.

25. OO0mas xapakTepuCcTUKa METO/1a CIEKTPO(HOTOMETPHH.

Kpurepun oueHuBaHus 10 3a4eTy:
«3a4TE€HO». CTYIEHT BJIAICET TEOPETHUYECKUMH W MPAKTUYECKUMHU 3HAHUSIMU [0 JAHHOMY
paszieny, BBIIOIHWI Bce 1ab0paTopHbIe paOdOThI, JOMYCKAeT HE3HAUUTEIbHbIC OIINOKHU; CTYJCHT
yMEeT MPaBUIBLHO OOBSICHATh U3yYEHHBIN MaTepHall, WUTFOCTPUPYS €ro IPUMEPAMH.

«HE 3a4TEHO». Marepuajg HE YCBOCH WM YCBOEH YAaCTHYHO, CTYJACHT HE BBIIIOJIHWI BCE
nabopaTopHble paboThI 110 TUCHMILIIMHE, 3aTPYIHAETCS IPUBECTH IPUMEPHI, IPOBECTH PaCcUeThl,
JTIOBOJIHO OTPaHUYEHHBIM 00beM 3HaHUN POrPaMMHOTO U3yYEHHOTO0 MaTepuara.

Bonpocsl k 3k3amMeny:
1. AnanuTHueckas XuMus Kak Hayka. MeTosl aHanu3a. Metoauka aHanu3za. OCHOBHbIE CTaJUH
XUMHYECKOI'0 aHAJIN3a.
2. XHMMHYECKOE PaBHOBECHE B FOMOTCHHBIX CHUCTeMax. 3aKoH JaedcTByrommx macc. Koncranra
paBHOBECHS: TEpMOJMHAMUYECKAs, peajbHas H YCIOBHAasA. AKTUBHOCTh. Koadduuument
aKTUBHOCTH. MoJIbHAs 101 MOHA.
3. Turpumerpuyeckue METOABI aHaIM3a. TpeOOBaHUs K pEaKkIHsiM B THTpUMETpuH. [lepBruHbIe
U BTopuuHble cranaapThl. [Ipumepsl. Crangaptuzanus. CriocoObl THTPOBaHUS: IPSIMOE, 00paTHOE
Y 3AMECTHUTEIIBHOE.
4. Tlporonutnueckas treopusi bpencrena-Jloypu. OcHOBHBIE €€ MOI0XKEHUS.
5. Tlonsarue o OydepHbix pacTBopax. Mexanusm OydepHoro neiictBus. bydepHas eMKOCTb.
[Tpumeps! OydepHbIX cUcTEM.
6. KucnorHo-ocHOBHOe THTpoBaHHE. KpHBBIE TUTPOBaHHS KHCIOT M OCHOBaHHU. DaKTOpHI,
BIIMSAIONINE HA CKa4yoK. [IpakTnyeckoe MpUMEHEHHE KUCIOTHO-OCHOBHOTO TUTPOBAHHS.
7. Vnnukatopsl, mnpuMeHsieMble B Meronae. MHTepBan mepexoja KHCIOTHO-OCHOBHOI'O
MHIMKATOpa.
8. Kakas peakuusi Ha3pIBaeTCs OKHCIHUTEIBHO-BOCCTAHOBUTEIBHON? UTO Takoe OKHCIUTENh U
BOCCTaHOBUTEID?
9. [aiite ompeeneHne CTaHIAPTHOMY OKHCIHTEIHHO-BOCCTAHOBUTEIFHOMY TIOTEHIIHATY.
VYkaxxute €ro B3aUMOCBSA3b C  KOHLEHTPALMSIMH  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOU
CONPSKEHHOW Iaphl.
10. KoHcTaHTa OKUCIUTENHHO-BOCCTAHOBUTEIHLHOT'O PABHOBECHS.
11. Yro Takoe raJpBaHUYECKHI 3JIeMEHT? Y CTPOMCTBO ralbBAHWUYECKOTO AJIEMEHTA, TIPUMEPHI.
12. CranpapTHBIH BOJAOPOIHBIN IEKTPOI.
13. Kpussle pegokc TuTpoBaHus. UHANKATOPHI, IPUMEHSIEMBIEC B PEIIOKC THTPOBAHUH.
14. Tlepmanranaromerpusi. [lpuroroBienue u  cTaHgapTu3anmus pabodero pacrBopa.
[TpakTHyeckoe UCIOIb30BaHUE.
15. HNonomertpus. [IpuroroBnenue u cranaapTusanus pabounx pacrsopos. MHaAMKaTOp B MeTOIE
MOJIOMETPUH, OCOOEHHOCTH €ro UCIOob30BaHus. [IpuMenenue meroaa.



16. KommnekcoobpazoBanue. Ilonarue o komiekcooOpa3zoBaresie, JMTaHAE H JIOHOPHO-
aKIENTOPHOM MEXaHU3Me 00pa30BaHMs XMMUYECKOH CBSI3H.

17. ®akrtopsbl, BIUAIONIME HA YCTOWYMBOCTh KOMIUIEKCHOTO COEIMHEHUSI.

18. KoHcraHTa YCTOHYMBOCTH KOMIUIEKCHBIX COCIMHEHUI: TepMOJUHAMUYECKAs, peajbHas |
yCIIOBHAsI.

19. Kommnekcometpusi. DATA. Ocobernnoctu B3aumoeiicTBus MetamuioB ¢ DJ{TA.

20. KommiekcomeTpuueckoe TuTpoBaHue. lIpsamoe, oOpaTHOE, BHITECHUTEIBHOE M KOCBEHHOE
tuTpoBaHue. KoMIiekcoHOMeTpuyeckoe ompezaeseHue Kaablusg M Maraus. OmnpeneneHue
KECTKOCTH.

21. Knaccudpukamus (QU3NKO-XMMUYECKHX METOJOB. JlMamna3oH omnpenensieMbIX COJEpKaHWM.
[Ipenen o6HapyxeHus. AHanuTHUecKkuil curHai. CriocoObl mepexo/ia OT aHaTUTHUYECKOT0 CUTHAJIA
K KOHIICHTPALUH: TPaTyupOBOYHBIN rpaduK, CTaHIAPTHON JOOABKH, OJTHOTO 3TAJIOHA.

22. BzanMmoeliCTBHE BEIIECTBA C 3JIEKTPOMAarHUTHBIM H3ydeHueM Y @- U BUIUMOI 001acTH
CIEKTpa.

23. Cnekrpodorometpus. 3akoH byrepa-Jlambepra-bepa. Cxema ®OKa KavecTBeHHBII 1
KOJINYECTBEHHBIN aHAJIN3.

24. KonebarenpHas cnekrpockonus (MK-crektpockomnusi). XapakTepuCTHYECKUE (BaJICHTHO
CUMMETPUYHBIC U aCCHMETPUYHBIE, NehOpMallMOHHBIC) W CKelleTHhIe Kojebanus. Cxema MK-
cnektpoMerpa. KauecTBeHHBIN U KOJIMYECTBEHHBIN aHAU3.

25. AtomHO-a0copOUMOHHAsE ~ CHEKTpocKkomus.  Pe3oHancHoe — m3nmydeHue.  McrouyHukm
pezonancHoro usnyudenuss (JIIIK u OGe3snexktponnas nammna). Cxema mnpubopa. CrocoObl
aroMu3zaunu. Konm4yecTBEeHHBIN aHAIU3.

26. ATOMHO-3MHCCHOHHAs criekTpockonus. [Tonmyuenue ciekTpoB ucmyckanus. Cxema mpudopa.
[Ipoteccsl, mpoTekaronme B HCTOYHHMKE BO30YkaeHHs. KadecTBEHHBI M KOJIMYECTBEHHBIN
aHaJIu3.

27. Meron ¢poromerpun ruraMeHu. JlJisi KaKuX JIEMEHTOB 1IeJIECO00Pa3HO HCIIOIB30BATh ATOT
METO/I.

28. Tlorenumomerpus. MoHOMETpHsI. DIEKTPOIBI, UCTIOIB3YEMbIE B IIOTCHIIMOMETPHH.
KonuuecTBeHHBIN aHANIN3 B IOTEHIIMOMETpHUH. Y paBHeHHe HepHera n Hukonbckoro.

29. Bonpsrammepomerpusi. KonmuecTBeHHBIN aHamN3 B ossiporpaduu, ypaBHeHne MibkoBuya.
ITonsporpamma.

30. NuBepcuonnas Boibsrammepomerpust (MBA). OcHOBHBIE 3TaIlbl IpoIiecca aHaIH3a.
[Tpeumymecta UBA nepen nonsiporpadueii.

31. Xpomarorpadus. Knaccupukarus xpomarorpaguueckinx MetooB. CyIIHOCTh METOAA.

32. T'azoBas xpomatorpadus. [Tonsuxnas daza. XpomaTorpamma. XapakTepUCTHKU
xpomarorpadupoBanusi. KauecTBEHHBIN 1 KOJIMUYECTBEHHBINA aHAJU3.

33. TonkocnoiiHas xpomaTtorpadusi. OTHOCUTENbHOE NiepeMelieHre naTHa. KauecTBeHHbIH 1
KOJINYECTBEHHBIN aHAJIN3.

34. XKunkoctHas xpomarorpadus. [Ipuauun nogdopa cocraBa NoABMKHOM (azbl. JlocCTOMHCTBA
u npenmyiiectsa BOXKX nepen razosoii.

35. IIpobonoaroroBka. OCHOBHbBIE 3Tambl MOATOTOBKM MPOO K HCHBITAHUSAM: BBHICYIIMBAHHE,
paznoxkerne mpo0. Kucmotnas wmuHepammzamus u CBY-munepanuzanms. JlocTOMHCTBA H
HEJO0CTaTKH.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHHUs

Ouenka Kputepuu onieHMBaHuUs 110 YK3aMEHY

Bhicokuii OLIHKY «OTIIMHO 3aCIYXHBAET CTY/ICHT, OCBOMBIINIT SHAHHS, yMEHH,

OBCHE 5% KOMIIETEHIIMH ¥ TEOPETUYECKUI MaTepuai 6e3 MpoOesioB; BHITOTHUBIIUI
YI(DOTHHLIHO) BCE 3aJaHus, MPEIyCMOTPEHHBbIE YyYeOHBIM IIJIJAHOM Ha BBICOKOM

Ka4eCTBEHHOM YpPOBHE; NPAKTHYECKHE HABBIKM TNPO(EecCHOHAIBHOTO
IIPUMEHEHHs OCBOCHHBIX 3HAHUN C(hOPMUPOBAHBI.




Cpe,Z[HI/Iﬁ OLICHKY «XOpommo» 3acClyKHUBACT CTYIACHT, HNPAKTUYCCKH IIOJHOCTBIO

YPOBEHB «4» OCBOMBIIIWH 3HAHMSI, YMEHU S, KOMITETCHITUH U TEOPETUICCKHI MaTepral,

(xopor10) y4yeOHbIE 3a/laHHsl HE OIICHEHbl MaKCHMAaJbHBIM YHCJIOM O0asioB, B
OCHOBHOM C(HOPMHUPOBAI MPAKTUICCKUEC HABBIKH.

[ToporoBsrii OIICHKY «YyJIOBJICTBOPHUTEILHO» 3aCITy)KUBAET CTYIEHT, YaCTUYHO C

YPOBEHB «3% npoOejlaMd  OCBOMBIIMK  3HAHUS, YMCHHS, KOMIICTCHIMH W

(YZOBIIETBOPUTE | TEOPETUYSCKUN Marepuall, MHOTHE y4ueOHble 3aJaHus JHub00 He

JILHO) BBIIOJIHMJI, JHUOO OHM OIEHEHBl 4YHCIOM 0aaioB OJHM3KHM K

MHWHUMAJIbHOMY, HCKOTOPBIC IMMPAKTUYCCKNUEC HABLIKU HEC C(bOpMI/IpOBaHBI.
MuHUMaTEHBIN OLICHKY «HCYIOBJICTBOPUTECIILHO» 3aClIYKMBACT CTYACHT, HC OCBOMBIINH

YPOBEHB «2% 3HAHUS, YMEHUS, KOMIIETEHIIUN U TEOPETUUYCCKUI MaTepual, yueOHbIe
(HEeyIOBIIETBOPH | 3a/IaHUS HE BBHIOJIHWI, TIPAKTHYECKUE HABBIKU HE CHOPMHUPOBAHEI.
TEJIBHO)

OneHouHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BEIOUPAIOTCS C YYETOM WX MHIUBHIYaIbHBIX ICUXO()U3NUECKIX 0COOCHHOCTEH.

— IpY He0OXOMMOCTH MHBAIM/IAM H JIUTIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEIOCTaBIISICTCS JOTIOJIHUTEIBHOE BPEMS [UIsl IOATOTOBKH OTBETA Ha HK3aMEHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3YJIbTATOB 00yUSHHSI MHBAIUIOB H JIUIL C
OTpaHMYCHHBIMH BO3MOYKHOCTSIMHU 370POBbS MPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBHUIYAIBHBIMA OCOOCHHOCTSIMH,

— TIpH HEOOXOIUMOCTH ISl 00YHYAIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS
U WHBAIWAOB TIPOLEAypa OICHWBAHUS pE3YyNbTaTOB OOydYeHHsS 110 JAWCHUILUIMHE MOXKET
IPOBOIUTHCS B HECKOJIBKO 3TATIOB.

[Iponiennypa orneHMBaHUsI Pe3yJIbTaTOB OOYYCHHS WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 370pOBbSI IO JUCHUIUIMHE (MOIYJIO) TIpeIycCMaTpHBaeT IPeIOCTaBICHUE
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OTPAHMYCHHUSIM WX 3J0POBBS U BOCIPHATHS
uHpOpMaLUu:

JU7ist T ¢ HApyIICHUSIMH 3PEHHS:

— B I1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst a1 ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jliist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXeET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

5. IlepeyeHb y4eOHOM JIUTEPATYPbl, HHGOPMALMOHHBIX PECYPCOB H TEXHOJIOT Uil
5.1. YueOHasi auTeparypa

1. OcHOBBI aHATUTHYECKON XUMUU: YueOHUK 11 cTyneHToB By30B B 2 T. T. 1 / [T. A. Bonbmiosa
u ap.]; mox pex. FO. A. 3omotoBa. - 6-u3a., nepepad. u gon. - MockBa: Akagemus, 2014. - 391 c.
2. OCHOBBI aHAJTUTUYCCKON XUMHH: y4eOHUK /IS CTyJAeHTOB By30B B 2 T. T. 2 / [H. B. AnoB u
ap.]; mox pen. FO. A. 3om0ToBa. - 6-€ u3z., nepepad. u goim. - Mocksa: Akanemus, 2014. - 410 c.
3. BomotoB lO.A. BBenenne B aHATMTHYECKYIO XHMHIO [DIEKTpOHHBIH pecypc]: ydeOHOE
nocobue/ FO.A. 3o10ToB. — DnektpoH.naH. — Mocksa: U3natensctBo «JlabopaTopust 3HaHUI»,
2016. — 266¢. — Pexxum pocryma: https://e.lanbook.com/book/84079



https://e.lanbook.com/book/84079

4. YUynpeiauHa, J[.A. AHamuTuuyeckas xumus: yueo. mocooue / JI.A.Uynpeauna, JI.W. [Tuns. —
M-Bo oOpaszoBanusi u Hayku Poc.®enepauuu, Kybanckuii roc.yH-1. — Kpacnonap: KyGanckwuii
rocynapcTBeHHbld yaupepcutet, 2018. - 108c.

5. OOBEKTBl OKPYKAIOWIEH Cpefpl M MX AHAIMTUYECKUN KOHTpPOJIb: ydeOHOe mocodme s
CTyJIeHTOB BY30B B 2KH. KH.l OOBEKTHI OKpyKarIien cpenbl. MeToapl 0TOOpa ¥ MOATOTOBKH
npo6. Metozsl pa3zaenenus U koHentpuposanus / oz pea. T.H. exosiooii. — Mock. ['oc. yH-
T uM. M.B. JlomonocoBa; Kybanckuii roc.yu-t. —Kpacuonap: Apr-Oduc, 2007. — 348 c.

6. OOBEKTHl OKPYKAIOWIEH Cpefpl M MX AHAIMTUYECKUH KOHTPOJIb: ydeOHOe Mmocodue s
CTYJICHTOB BY30B B 2KkH. KH.2 MeTtozbl aHanu3a 00beKTOB OKpyxaromiei cpeabl / mox pen.T.H.
[lexoBmoBoit. — Mock. ['oc. ya-T um. M.B. JlomoHocoBa; Kybanckuii roc.yH-T. —KpacHomap:
Apt-Oduc, 2007. — 380 c.

7. Bypsumna, M.}O. AToMHO-a0cOpOLIMOHHBIN aHaIH3 C AaTOMU3AIMEH B IUIAMEHH: TEOPETHYECKUE
OCHOBBI MeTOJa W oO0opyaoBaHHe: ydyeOHoe mocodue / M-Bo o00pa3oBaHHsi W HayKu
Poc.®enepaunn, KybOanckumit roc.yu-r. — Kpacnomap: KybOaHnckuii rocygapcTBEHHBIH
yHuBepcutet, 2010. - 95 c.

8. Bypsumna, M.}O. ATOMHO-a0COPOIIMOHHBIN aHAIN3 C AaTOMU3AIIMEH B INITAMEHU: CXeMa aHaJIN3a
U YCJIOBUS OIpeAeNieHUs 3JEMEHTOB: yuebHoe mocobue / M-Bo obOpazoBanus u Hayku Poc.
®enepanuu, Kybanckuii roc.yn-1. —Kpacnogap: KyOaHckuili rocyaapcTBEHHBIH YHUBEPCUTET,
2010. - 107 c.

9. Iomnko, T.I'., [ToreHIMOMETPUIECKIE METOIBI B aHAIH3E 00BEKTOB OKpYyxaromiei cpeant / T.I.
[Troniko, O.b. BoponoBa, H.A. HukonaeBa, B.B. Konmun. - M-Bo o6paszoBanus u Hayku Poc.
Oeneparun, Kybanckuii roc.yH-T. — Kpacnonap: KyOaHCckuil rocyjapcTBEHHBIH yHUBEPCHUTET,
2014.

10. Bnacosa, E.I'. AHanuTHueckas XUMHs: XUMUYECKHE METOJbl aHaiu3a [DJIEKTPOHHBIN
pecypc]: yueOnuk / E.I'. BrnacoBa, A.®. XKykos, N.®. Konocosa, K.A. Komaposa; nox pen.
[Terpyxuna O.M., Ky3nenoBoii JI.Lb. — Dnekrpon.nan. — Mocksa: U3narenberBo «Jlabopatopust
3HaHui», 2017. —467c. — Pexxum noctyna: https://e.lanbook.com/book/97407

5.2. llepuoanyeckas Jureparypa

«KypHai aHaTUTHYECKON XUMUMY, «3aBOICKast Taboparopus. JlnarnocTuka MaTepuasoBy,
«AHAIUTUKA U KOHTPOIbY», «MHXKeHepHas 3Konorus», «Vcnonap3oBaHue U 0XpaHa MPUPOIHBIX
pecypcoB B Poccum», «IKOIOTHUECKHE BEIOMOCTH», «DKOJOrn4yeckue HOpMbl. IIpaBmia.
HNudopmanus»

5.3. UnTepHeT-pecypchbl, B TOM 4YHCJ/Ie COBPeMEHHbIe MpogeccHOHABLHBIE §a3bl
AAHHBIX 1 HHGOPMALHMOHHBbIE CIPABOYHBIE CHCTEMBI
JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (IBC):
1. DBC «FOPAUT» https://urait.ru/
2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK .ruy» https://www.book.ru
4
5

. DBC «ZNANIUM.COM» www.znanium.com
. DBC «JIAHb» https://e.lanbook.com

IMpodeccnonanbHbie 0a3bl JTAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast snekrponnas oudnuorexa (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3aIlaJHbIX HayYHbIX )KypHaJIOB Ha Poccuiickoit
atdopme HaydHbIX )KypHatoB HOMKOH http://archive.neicon.ru

agkrwnE
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7. HaumonanmpHass »dieKTpoHHas OuOnwoTeka (AOCTym K DJIEKTPOHHOW OMONIHOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmuorexku (PI'B) https://rusneb.ru/

8. Ilpesupentckas oubmmoreka um. b.H. Enpuuna https://www.prlib.ru/

9. Dnexrponnas koyuekuus Okchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. VuumBepcuretTckas nnpopmamnrontas cuctema POCCHS http://uisrussia.msu.ru

HNudopmanmonHbie CIPABOYHbIE CHCTEMbI:
1. Koncynbrant [lnroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 10 JIOKAJTbHOM CETH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcbl cBoOOAHOTO fOCTYHA:

1. AwmepukaHckas nmaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAICKKUX auccepTanmid hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4, MuHHCTEpPCTBO HAYKHU M BhIcIIero oopasoBanus Poccuiickoit @enepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. Hudopmanumonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®enepanbHbIi IEHTP UHPOPMALIMOHHO-00pA30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBEHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"OO6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaIMoHHbIN mopTan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTH4eCKUX TOJKOBBIX cioBapeid http://www.glossary.ru/;

12. Cnosapu u suimkioneauu http://dic.academic.ru/;

13. OO0pa3oBatenbHbli moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O0 obpa3zoBanuu B Poccuiickoit @enepaunn". Bornpockl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBbIE YJICKTPOHHBIE 00pa3oBaTe/IbHbIe H MH(POPMAIMOHHBIE pecypchl

KyoI'Y:

1. Cpena moayiabHOTO AuHamMuueckoro oOyuenwus http://moodle.kubsu.ru

2. ba3za y4eOHBIX JIaHOB, y4eOHO-METOINYECKUX KOMILIEKCOB, IMMyOJIMKAIIUN 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAMOHHBIX pecypcoB Kadeapsl HH(OPMALMOHHBIX
oOpazoBaTenbHBIX TeXHOMOTHH http://mschool.kubsu.ru;

4. DnexTpoHHbI apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/
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5. DnekTpoHHBIE 00pa3oBaTeNbHBIE pecypchl Kadenpbl MHPOPMAIMOHHBIX CHCTEM W
TexHosoruii B oopazosanuu Kyol'Y u nayuno-meroauueckoro xxypaana "[ILIKOJIBHBIE 'OAbI"
http://icdau.kubsu.ru/

6. MeToanueckue yKa3aHus JJisi 00y4alomUXCsl 0 0CBOEHHUIO TUCIIUIIIMHBI (MOTYJIs)

YcnenHoe 0cBOGHUE TUCIUIUIMHBI IPEIoaraeT akTHBHOE, TBOPUECKOE yJacTHe CTYeHTa
MyTEM IIJIAHOMEPHOM, ITOBCETHEBHON PaOOTHI.

Paboma ¢ koncnexkmom nekyuii

[TpocMOTpeTh KOHCTIEKT HEOOXOAUMO Cpa3y MOCIIE 3aHATHI, OTMETUTh MaTepHall KOHCIIEKTa
JICKIUH, KOTOPBIA BBI3bIBACT 3aTpyIHEHUS A NMOHMMaHus. [lomblTaThCs HAMTH OTBETHI Ha
3aTpyIHUTEIBHBIE BOIIPOCHI, HCIIOJIb3Ysl PEKOMEHIyeMYIO IuTepaTypy. Eciiu camocTosiTensHo He
ynaercsi pa3o0parbcs B Marepuaie, copMyIupoBaTh BOMPOCH U OOPATUTHCS 32 MOMOUIBIO K
[IpenoaaBaTesl0 Ha KOHCYJIbTALMY WK ONMKalIIen JeKIUH.

PerynsipHo oTBOAMTH BpeMs Ui MOBTOPEHUS MPONACHHOrO MaTepuaia, MpOBepsis CBOU
3HAHMSI, YMEHUS U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

Buvinoanenue nabopamopmuvix pabom

[lepen mocemenuem 1aboparopuud  HEOOXOAMMO  H3YYUTh TEOPHIO  BOMPOCA,
MPEIoJIaraéMoOro K HCCIIEOBAaHUIO, O3HAKOMUTHCS C PYKOBOJCTBOM IO COOTBETCTBYIOLICH
paboTe u MOATOTOBUTH MPOTOKOJ MPOBEACHUS pabOTHI, B KOTOPBIA 3aHOCUTCS:

— Ha3BaHHe padoThI;

— 3aroTOBKH TaOJIMII ISl 3alI0JHEHMSI SKCIIEPUMEHTAIbHBIMU JAHHBIMU HAO0JII0ICHUI;

— YpaBHEHHS XUMHUYECKUX pEaKLUUW MpeBpalleHUil, KOTOpble OYAYyT OCYIIECTBIEHBI IMpHU
BBINIOJTHEHUH SKCIIEPUMEHTA;

— pacueTHble (HOPMYIIbI.

OdopmieHne 0T4ETOB TOJKHO MPOBOIUTHCS MOCIE OKOHYAHUS PabOThI B J1a0OpaTOPHUH.

JlJ1s TOATrOTOBKM K 3alllUTe OTYETa IO JJaOOpaTopHON paboTe cienyeT MpOoaHAIU3UPOBATh
DKCIEPUMEHTAJIbHBIE PE3YylbTAaThl, COMOCTABUTh MX C H3BECTHBIMH TEOPETUYECKUMU
MOJIO)KEHUSMU HWJIM CIPAaBOYHBIMHM JAHHBIMH, OOOOIIMTH pEe3ylbTaThl HMCCIEAOBAaHUNH B BHJE
BBIBOJIOB 110 padoTe.

Iloozomoexka Kk KOHMPOILHBIM padomam

KonrtponbHas pabota BelosHsAeTCS B (hopMe MHCBMEHHOTO OTBETA Ha BOIPOC 3aJlaHUsl UIIH
pemenus 3agaun. ConepkaHue MOArOTOBIEHHOTO CTYJAEHTOM OTBETa Ha MOCTaBJICHHBIA BOMPOC
JOJDKHO TIOKa3aTh 3HAHHWE aBTOPOM TeopuM Bompoca. [IpakTudeckue 3anaHus, BBIHOCUMBIE Ha
KOHTPOJIbHYIO pabOoTy, COCTAaBJIEHbI HA OCHOBE YIIPa)KHEHUH U 3a/1a4, BHITIOIHSABLINXCS B TEUEHUE
cemecTtpa. PekoMenayeTcsi BEpHYTbCSA K 9TUM YINPaKHEHUSM M YTOUHUTH UX BBINOJIHEHHUE IIPU
MOJMOTOBKE K KOHTpOJbHOW pabote. Cienyer oOpaTUTh BHMMAaHHE Ha TO, YTO BBIIOJIHIEMOE
3aJjaHie JIOJDKHO OBITh MOIKPEIIEHO O0BSICHEHHEM TOI'O WIJIM MHOTO MPEUIaraéMoro pereHus.
[Tpu Hamuuuu BOIIPOCOB, Mepes KOHTPOJIBbHOM paboToil HEOOXOAUMO IMPOKOHCYIbTHPOBATHCS C
IpenoaaBaTesieM.

Memoouueckue pekomenoayuu K coaue 3auema

CryneHTsl 00513aHbI CIaTh 3a4€T B COOTBETCTBUH C PACIICAHUEM U Y4EOHBIM IJIaHOM. 3a4eT
aBiseTcss GOPMON KOHTPOJISI YCBOEHUS CTYJEHTOM Y4eOHOM MporpamMmbl 10 AUCHUILINHE WIN €€
YaCTH, BBIMOJTHEHUS MMPAKTUYECKUX, KOHTPOIBHBIX, pepepaTUBHBIX padoT.

Pesynbrar cnaum 3auera Mo MpOCIYMIAHHOMY KYpCy JOJDKEH OLEHUBAThCS KaK HMTOT
NeSITeIbHOCTH CTY/IEHTa B CEMECTPE, @ UMEHHO - 10 TIOCEIIAeMOCTH JIEKIIMH, pe3ybTaTaM padoThl
Ha MPAKTUYECKUX 3aHATHUSX, BBIITOJIHEHUSI CAMOCTOSTENbHOM paboThl. [Ipu a3TOM pomyckaeTcs Ha
ouHOU ¢opme oOydenus mnpomyck He Oomee 20% 3aHATHIL, ¢ 00sM3aTeNbHONH OTPAOOTKOM
MPONYIIEHHBIX ceMUHApoB. CTyIeHThl, y KOTOPBIX KOJWUYECTBO IMPOIMYCKOB IPEBBIIIAET
YCTAHOBJICHHYIO HOPMY, HE BBIINOJIHUBIINE BCE BU/IbI paOOT 1 HEYIOBJIETBOPUTENHHO paboTaBIINe
B TEUEHUE CEMECTpa, MPOXOIAT coOeceoBaHME C IMpernojaBaTesieM, KOTOPbIH OMpalinBaeT
CTYJEHTA Ha IPEIMET BBISIBIICHUS 3HAHNUS OCHOBHBIX MOJIOKEHUH JUCIUILIINHBI.


http://icdau.kubsu.ru/

IToozomoexa Kk npomescymouHol ammecmayuu

K mpomexxyTouHO# aTTecTaliy CTYJACHT JOMYCKASTCS IPH YCIAOBUU BBITOTHCHHUS
y4eOHOTO IJIaHa:
® [IOCEUICHHUE JICKIINH;
e BBINOJHECHUE U OhopmIleHUE TabOpPaTOPHBIX PadoT;
e  BBINOJHCHUE MHIMBHUIYAIbHBIX 33JaHUI JIJIS1 CAMOCTOSITEIIbHON paboThI;
e OTu€T U 3aIIKTa JJAOOPATOPHBIX 3AHSATHIA.

Bomnpock! 1t OArOTOBKH K TPOMEKYTOYHOM aTTECTAIIMU COCTABIISIIOTCS. B COOTBETCTBUU
C COJIEpKAHUEM JUCIUTUTHHBI « X UMHSI», UMCIOTCS B pab0Ueii porpaMMe U BBIIAIOTCS CTYACHTAM
HE TIO3JIHEE, YeM 3a MECSI] JI0 OKOHYaHUsI cemecTpa. [IpoMexxyTodHas arrectanusi caaércs 1o
OwseraM, YTBEPXJICHHBIM M TIOJANMCAHHBIM 3aBeayromuM kKadenpoit. I[Ipu moaroroske k
POMEKYTOYHOU aTTECTAllMU 00513aTEIBHO HE TOJIBKO MMOBTOPSTH JICKITUH, HO U U3y4aTh MaTepHall
no y4yeOHHKaM B COOTBETCTBHH C yKa3aHHWSMH, CICIaHHBIMHU TpErojaBaTeieM Ha JICKIUSX.
[TomMumo TOTO, ClIeyeT BHUMATEIHHO U3YyYUTh U 0(hOPMIICHHBIC JTA00OPaTOPHBIC PAOOTHI.

B ocBoeHuu AMCUUMIUIMHBI MHBAJIMJIAMH M JIMLAMH C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiICHEHUE Y4eOHOro MaTtepuara.

I/IHIH/IBI/II[yaJH)Hble KOHCYJIbTalMK 10 HOPCIMCETY ABJIAIOTCA  BaXXHBIM Q)aKTOpOM,
CHOCOOCTBYIOUIMM MHAWBUYAIN3alUU OOY4YE€HUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MCKAY NOpCuoJaBaTciicM U O6yT-IaIOHII/IMC$I HHBAJIMJOM HWJIHA JIMOOM C OI'PaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

B ocBoeHHMHU TUCHMITIMHBI MHBAIWJAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTra (KOHCYJIbTAIlMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTepuara.

I/IH[[I/IBI/IIIyaJII)HI)IC KOHCYJIbTalUKM 110 HPCIAMETY SABJIAIOTCA Ba’KHBIM (i)aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MCXKAY MNOpernoaaBaTcjicM U 06yqa}oancsl HHBAJIMJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

7. MaTepuaJbHO-TeXHHYeCKOe o0ecniedeHHe M0 JUCHHUILINHE (MO1Y.T10)

HaunmenoBanue CIICaJIbHbIX

OCHAIIIEHHOCTD CIIEIAAIHLHBIX

IlepeueHb IUIEH3MOHHOTO

METOoAaMHU aHaJIn3a

NIOMEILECHUI HOMEILEHUI IpOTrpaMMHOT0 o0ecrieyeHus
YueOHbIe ayIUTOpHUN g | Mebenb: yueOHas mebeinb
MIPOBEJICHUSI 3aHATHH JIEKIIMOHHOTO | TexXxHuuecKue cpelcTBa 00yueHuUs:
THIIA 9KpaH, IPOEKTOp, KommbkoTep/
HOYTOYK
YueOHbIe ayIUTOPHA it | MeOenb: yaeOHas meOeIs
TIPOBEICHNUS MIPOMEXYTOUHOH | TexHH4yeckue cpeacTBa 00yIeHHs:
aTTecTalyu 9KpaH, NPOEKTOP, KOMIBIOTEP
Y4eOHbIe ayIUTOpUHU it | MeOenb: yueOHast meOelb
MIPOBEJICHUS J1abOpaTOpHBIX paboT. | TexHuueckue cpencTBa 0OyUeHHUS:
Ja6oparopus 415C DKpaH, IIPOEKTOP, KOMIIBIOTED ,
JOCKa
O6opynoBaHue: aHAJTUTHYECKNE
BECHl, BBITSDKKA, JabopaTopHas
1ocysa, pPEakTUBBI W IPHOOPHI,
MIO3BOJISIOIUMHU MPOBOANTD
HCCIIeIOBAHMS XUMHUYECKHUMHU




VYuebOnbie ayIuTOpUU JUISL
NIPOBEJCHUS J1abOPaTOPHBIX padoT.

Ja6opatopus 234C, 252C

Meobernb: yuebHas meOenb
TexHUYECKUE CPEICTBA O0YUCHHSL:
9KpaH, IPOEKTOP, KOMIIBIOTED,

ObopynoBanue: aHATUTHYCCKUC
BECBl, BBITSDKKA, JlaboparopHas
MocyJa, peakTHBbl U MPHOOPHI,
MO3BOJISIOIIUMHU MPOBOAUTH
HCCIIETOBAHUSI ¢duznKo-
XUMHUYECKUMHU METOJIaMH,

NIpeAHa3HAYCHHBIEC TSI IPOBEACHUS
mabopaTOpHOTO MPaKTHKyMa:
KOJIOpUMETp  (HOTOINMEKTPpHUIECKHIH
koHueHTpaunoHHbk KOK-2 MII
wm  cnektpodoromerp  LEKI
SS1207, pH-MeTp-roHOMED
«Qxcnept-001»;

Jns

CaMOCTOSTEILHONU

paboTel  OOydJaromuxcs

IPETYCMOTPEHBI

TOMEIIICHNS,

YKOMILIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOeIblo, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOU C
BO3MOXKHOCTBIO MOJKITIOUCHUS K ceTh «VHTepHEeT» W o0ecreueHueM JOCTyma B JIEKTPOHHYIO
nH(}OPMaLMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

HanmeHoBaHHE NOMEIICHMI JJ1s
CaMOCTOSATENIbHON pabOTHI
oby4armuxcs

OcHaIleHHOCTh MOMEIIECHUH ISt
CaMOCTOSATENLHOM PaboThI
oby4Jarmuxcs

IlepeueHpb AMIIEH3MOHHOTO
IPOTPaMMHOTO 00ECTICUCHUS

ITomemnienne aasi CaMOCTOATENBHON
paboTHI 00yJaromuxcs (IUTaTbHBIN
3an HaygHoii OMOIHOTEKN)

MebGenb: yueOHas Mebeb
Kommnexkr  cnenuann3upoBaHHON
Me0emH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKA C TMONKIIOYEHHEM K
HHPOPMALNOHHO-
KOMMYHHUKAIIHOHHOM
«HTepHeT» W JOCTyIOM B
JJIEKTPOHHYI0  HH()OPMAIHOHHO-
00pa3oBaTeNbHYIO cpeny
o0pa3oBaTeNIbHON  OpraHM3alUH,
BeO-KaMepbl, KOMMYHHMKaI[HOHHOE
obopymoBaHue, oOecrneunBaroIee
JOCTYII K  CeTH  WMHTEpHET
(mpoBomHOE COCIIITHEHUE u
OecCIpoBOJTHOE  COCOUHEHHE 10
texHosoruu Wi-Fi)

CCTHU

TTomeuieHue i1t caMOCTOSATEIHLHOM
paboTel  oOywarommxcs — (aym.
431C, 401C)

Meobenb: yuebHas mebenb
Kommnexr  cnenuannsupoBaHHON
MeOelH: KOMITBIOTEPHBIE CTOJIbI
O6opynoBaHue: KOMITBIOTEpHAs
TEXHHKa C TOJAKIIOYEHHEM K
HHPOPMALNOHHO-
KOMMYHHUKAallMOHHOHI
«MHTepHeT» W OOCTYIOM B
VIEKTPOHHYI0  HH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHOW  OpraHU3alllH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
obopynoBaHue, 0O0CCIICYHBAOIIEE
JOCTYl K  CeTH  HWHTEpHeT
(mpoBoaHOE coeMHEHue u
0ecrpoBOTHOE  COEIUHEHHE  II0
texuonorun Wi-Fi)

CEeTH




