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BO mo nanpasnenuto noarotoBku 44.03.05 «Ilegaroruvyeckoe odpazoBanue». HampaBieHHOCTh
«Xumus» U «bHoJIoTHs».
JuctunimHa «AHaIUTHYECKass XUMUS» OTHOCUTCS K 4acTH, pOopMHUpyeMOl ydaCTHUKaMU
00pa3oBaTeNbHBIX OTHOIICHUH OJIOKA JUCIUTUINH YIeOHOTO IJIaHa.
TpynoemkocTs AuCIUIUIMHLL: 6 3.¢./ 2164.
KOHTaKTHas pabora:
3aHATHUS JCKIIMOHHOTO THHa — 16 4.
3aHSATHS CEMUHAPCKOro TUNa (MpakTU4ecKue 3ausaTus) — 34 u.,
(3aHAMUS  CEMUHAPCKO20 MUNA - CeMUHApbl, NpaKmuyeckue 3auamus, NpPaKmuKymol,
nabopamoptvle pabomul)
uHas KOHTakTHas pabora — 0,3 4.

CP-130.
KOHTPOJIb — 35,7 4.
Kirouesslie CJI0BA: IpaBUMETPHUCCKUH, TUTPUMETPUYECKHE, KHHETUYECKHE,

QJICKTPOXUMHUYCCKUC U CICKTPOCKOIINMYCCKUC MCETOAbI aHalin3a, TCXHHUKa 0e30ImacHOCTH npu
pa60Te B J'Ia60paTOpI/II/I, THIIBI peaKHHfI " IIPOLECCOB, KOMHJ’IGKCOO6p330BaHI/Ie, OKHCIIHUTCIIBHO-
BOCCTAaHOBUTCIIBHBIC pE€aKIM1, METOAbI BBIACICHUSA, pa3ACIICHHUA U KOHLICHTPUPOBAHUA.

1. Ileam u 3a7a4M TUCIUILIAHBI



Lenp aucrumuinHbl — GOPMUPOBAHUE LEIOCTHOM CHUCTEMBbI MPEACTABICHUNH O XMUMHH Kak
€CTeCTBEHHON HayKe, HAyYHOTO MBIIUICHHUS CTYJIEHTOB, CO3/IaHHUE TEOPETUYECKOro (yHIaMeHTa
U1 OPMUPOBAHUS XUMUUECKON KapTUHBI MUpPa U HEOOXOAUMBIX MPEANOCHUIOK Ui AajbHeHIIero
M3YyYCHHUS] XUMHUYECKUX U OWONOTMYecKuX JUCHUIUIMH. CHCTEeMHBIM MOIXOA CIOCOOCTBYET
00eCIeUYeHNI0 JJOCTaTOYHO BBICOKOTO YpPOBHS 3HAHUN CTYIEHTOB [0 XHUMHUU M YMEHHIO
UCTOJIb30BATh TOJYYECHHBIC 3HAHUS MPU HM3YYCHHUU APYTHX AMCHUUIUIMH, a TaK)Ke BOCIUTAHUIO
TBOPUECKH MBICJIAIIETO CHEUAINCTA, BJIAJCIOIEr0 aKTUBHBIMU (OpMaMU  YMCTBEHHOMU
JESTeIBHOCTH U CIIOCOOHOTO pean30BaTh HHTETPATUBHBIC CBSI3U B €CTECTBEHHBIX HAayKaX.

3anauu JUCIUIUINHBI

- 3HAaKOMCTBO CTYJIEHTOB C OOIIMMU T[OJIO)KEHUSAMH U TEOPETUYECKMMH OCHOBaMU
AHAJTMTUYECKOW XUMHH, (OPMHUPOBAHHUE CUCTEMHOTO TOAXO0Ja K aHAIU3y OOBEKTOB M SIBICHUH
MIPUPOJIBI;

npuobpecmu 3HaHUsA- OCHOBHBIE XMMHUYECKUE MMOHSATHUS: aHAIUTHYECKAs PEaKIHsl, aHATUTUYECKUI
CHTHAJI, YyBCTBUTEJIBHOCTD, TIPEACIbHOE paz0aBieHue, npeaes oOHapyKeHHsI, aKTUBHOCTh MOHA,
WOHHAasi cujla pacTtBopa, OydepHblii pacTBop, OydepHas €MKOCTb, KaTHOH, aHHOH, PacTBOPBHI,
AJIEKTPOJIMTHI, DIEKTPOJUTHUECKAss TUCCOIMALUsA, XUMHUYECKOE€ paBHOBECHE, KOHCTAaHTa
XUMHUYECKOTO paBHOBECHS, (POTOMETpHs, TpaBUMETpHs, TUTPUMETpHs, Xpomarorpadus,
BOJIOPOJIHBIN ¥ THAPOKCHIIBHBIN MMOKa3aTeNu, (PUKcaHall, 5KBUBAJICHT, TOYKA SKBUBAJICHTHOCTH

-OCHOBHBIC 3aKOHBI AHAIMTHYECKOW XHMHHU: COXPAaHEHHs] MacChl BEIIECTBA, OSKBHBAJICHTOB,

MIOCTOSTHCTBA COCTaBa, JIEHCTBYIOIIMX Macc;

- THUIIBI PEAaKUWH W TMPOIECCOB B AHAJUTUYECKOW XUMHH (KHCIOTHO-OCHOBHBIC PEaKIIHH,
peaKuy KOMIUIEKCO0Opa30BaHusl, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN);

-CIIOCOOBI BBIPAXKEHHSI KOHIICHTPALUU PACTBOPOB;

-OCHOBHBIE€ METO/IbI TUTPUMETPHUUECKOTO U TPABUMETPUUYECKOTO aHATTU30B.;

-OCHOBHBIE 3aKOHOMEPHOCTH PABHOBECUM U IIPOTEKAHUS PEAKLIUH;

-XUMUYEeCKUe U (PU3NYECKUE METOJbl OOHAPYKEHUS, pa3felieHus] U KOHIICHTPUPOBAHUS BEILECTB

(3KCcTpakuus, XxpoMarorpadus u Jip);

-OCHOBHBIE€ METO/IbI ONTHUYECKOTO, JEKTPOXUMHUUECKOT0 U XpOMAaTOrpaduyeckoro aHaIu30B,

METO/bI pa3/ieNieHHs! BELIeCTBa,;

-KJIacCU(HKAIMIO METOJIOB Ka4YeCTBEHHOI'O aHaIN3a

-OCHOBHBIE TpaBWJa OXpaHbl TPyla W TEXHUKH OE30MACHOCTH MNPH paboTe B XUMHYECKOU
1a00paToOpUH.

npuobpecmu ymeHus - TOJIb30BATbCS MEPHOW IMOCYIOW, aHAIUTUYECKUMHU BECaMH, TOTOBUTh U

CTaHJApTU3UPOBATh PACTBOPHI AHATUTHUECKUX PEAreHTOB;

-TIPOBOANTH XUMHUYECKUH IKCIIEPUMEHT B 00BEME, HEOOXOIMMOM ISl pa3pabOTKH U peaTu3aliiu

AIIEKTUBHBIX KYPCOB,;

-CBOOOIHO M ITPABUIILHO MOJIb30BATHCSI XUMHUECKONW TEPMUHOJIOTHEH;

-TIIPOU3BOJUTH PACUYETHI JJIsI IPUTOTOBIICHHUS PACTBOPOB 3a/IaHHON KOHIIEHTPAIIHH;

-IpOU3BOJUTH pacuy€T pH B pacTBOpax ciabbIX U CUIBHBIX AJIEKTPOIUTOB, Oy(EpHBIX paCTBOPOB;
-TIPOU3BOJNTH PacuéT BO3MOXKHOCTH 00pa3oBaHus U pactBopeHue ocanakos (ITIP, coneBoii addext

W Ip.);

-IIPOBOAMTH PAa3NIUYHBIC JTA0OpPATOPHBIC oOlepanuy (M3MeIbUYeHUE, PAacTBOPEHHE, HarpeBaHue,

IPOKAJIMBaHUE, BHICYIIMBAHUE U IPUTOTOBJICHUE PACTBOPOB);

-BBITIOJTHATH Ka4eCTBEHHBIN, TPABUMETPUICCKUAN, THTPUMETPUICCKUN aHAIN3BL;

-HCII0JIb30BaTh (PU3UKO-XUMHUYECKUE METO/Ibl aHATIN3A;

-IIPOBOAMTH BBIYKMCICHHE pPE3YJIbTATOB TPABUMETPHUECKOTO aHAM3a, pacuéT KOJMYECTBA
0CaJIUTENs, OTEPh BEIIECTBA P IPOMBIBAHUY;

-TIPOBOAMTH PAcu€T IO pe3yibTaTaM THUTPOBAHWS, MMOCTPOCHHE KPHBBIX THTPOBAHHUS, PACUET

MOTPEIIHOCTH TUTPOBAHUS, BRIOUPATH UHIUKATOP;

-TOTOBUTH UCXO/HBIE U pabovre THTPOBaHHBIC PACTBOPHI;
-IIPOBOMTH PACUETHI IO PE3YIIbTATaM ANEKTPOXUMHUUYECKHIX OIPEIeIICHHIH;



-IIPOBOJIUTh PAcu€T pe3ylbTaTOB KOJUYECTBEHHOI'O OIpPENEIeHUs] B CIIEKTPOCKOMHYECKUX

METOAaxX aHaJIn3a,

-IIPOBOJIUTH CAMOCTOSITENIbHBIM MOMCK XUMUYECKOW MH(OPMALIUU C UCTOIb30BAaHUEM Pa3TUYHbIX
HCTOYHHMKOB (HAYYHO-TIOMYJISIPHBIX U3aHH, KOMIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB Internet).

-ohopMIIATE  pe3ybTaThI
BEIBO/IHI;

npuobpecmu HAGbIKU -

0€e301aCHOCTH;

OKCIICPUMCHTAJIBHBIX HW TCOPETUUYCCKUX pa60T,

dhopmynupoBaTh

MPOBEJICHUSI J1TA0OPATOpPHBIX paboOT U COOMIOACHUS TEXHUKH

- BOCIIMTaHHUA pallMOHAJIbBHOI'O OTHOLICHUS K pCaKTUBAM U O60py,[[0BaHI/IIO;

- IIPUMEHECHUA

npuoOpeTeHHbIE

3HAHUS,

npodeccCHoHABLHOM IeATEIIBHOCTH;
- BJIQJICHUS METOJaMHU XUMUYECKOTO aHaIn3a B 00bEMe, HEOOXO0IUMOM IS pa3pabOTKH U
peau3aliy AIEKTUBHBIX KYPCOB

- Bi1aaACHHUsA MCTOJaMH

HUCCIIEJOBAaHU I

YMEHUS U

HaBBIKM B  Oymymei

CTaTHCTHYECKOU O6p360TKI/I PE3YIbTATOB AHAIUTHUYCCKUX

- TEXHUKH NPOBEIEHUS XUMHMUYECKOI'O HSKCIIEPHUMEHTa, OCHOBHBIX METOJIOB aHAJIM3a,
TEXHUKHU B3BCHIMBAaHUA HAa TCXHOXUMHUYCCKUX U aHAJIMTHYCCKHX BECaAX,
3ajayl M3y4eHUs AUCLMIUIMHBI COOTHOCATCS ¢ OOLIMMM 3a/adyaMM OCHOBHOM 00pa3zoBaTelIbHOM
mporpamMmmal, UMCIOIIUMUA MC)KI[I/ICHI/IHJII/IHaprlﬁ XapaKkTep, 4TO ABJIACTCA aKTyaJIbHBIM B CUCTEMC
€CTECTBEHHOHAYYHOT'0 00pa30BaHuUs.

Tabnuna 1. [lepeyenp muaHUPyeMbIX pe3ylbTaTOB O0yUEHUS MO JUCHUILTUHE (MOAYIIIO),
COOTHECEHHBIX C MHIUKATOPAMHU JOCTHXKCHHS KOMIIETEHIIUN

Komnerenuus
(Ko ¥ HAMMEHOBAHUE)

Nuauxkaropsl
KOMIIeTeHIN I
(K01 1 HAMMEHOBAHUE)

Pe3yabTaTnl 00yyeHus

I[IKO-1. Cnocoben
OCBaMBaTh U
HCIIOJIB30BaTh 0a30BEIC
HayYHO-TEOPETUICCKUE
3HAHUS U

MIPAKTUICCKUE YMECHHSI 110
MpeIMEeTy B
npo¢eCcCuOHAITBHON
JEATeIIbHOCTH

[IKO-1.1. 3nate
coJiep’KaHue, CyIIHOCTb,
3aKOHOMEPHOCTH, PUHIIUIIBI
1 0COOEHHOCTH U3y4aeMbIX
SIBICHUI U TPOLIECCOB,
0a30BbIE TEOPHH B
IIpEeIMETHOM 0bmacTu;
3aKOHOMEPHOCTH,
OIIPEACISAIOLINE MECTO
npenMera B o011el KapTuHe

3Haem: OCHOBHBIC TIOHSATHS M 3aKOHBI
aHAJTUTUYCCKON XUMUM;

TANBl PEAaKIMd MW  MPOLECCOB B
AQHATUTUYECKONM  XHMHH,  CIOCOOBI
BBIPAYKEHHS KOHIIEHTPAMX PACTBOPOB;
OCHOBHBIE€ METOJIbI THTPUMETPUYECKOTO
Y TPaBUMETPUYECKOTO aHATIU30B.;
OCHOBHBIE 3aKOHOMEPHOCTH
PABHOBECH U NPOTEKAHUSI PEAKIIUIA;
XUMUYECKUE U (PU3UYECKHE METOIbI

MHpa; IIpOrpaMMBbl U 0oOHapyXeHws, pasneneHus u
Y4EOHUKH 110 KOHLICHTPUPOBAHUS BEILECTB;
nperofaBacMOMy NPEAMETY; | ocHOBHBIE  METOBI OIITUYECKOTO,
INEKTPOXUMHUYECKOTO u
XpomaTorpauueckoro aHaJIM30B
BEIIECTBA;
KJaccu(uKanuio METOJI0B
KaueCTBEHHOT'O aHAJIN3a.
[TIKO-1.2. Ymets Ymeem: ~ 0o0OCHOBaHHO  BBIOMpAThH
aHaJM3UPOBaTh 0a30BHIE ONTUMAJIBHBIA ~ METOJ  aHalu3a B
Mpe/IMETHbIE HayYHO- 3aBUCHUMOCTH oT coJiepKaHus

TEOPETUYECKUE
MIPEACTABJICHUS O CYIIHOCTH,
3aKOHOMEPHOCTSIX,

MIPUHITMATIAX ¥ OCOOCHHOCTSIX

OIpeacisICMOro KOMIIOHCHTA, IPUPOABI

aHAJIM3UpyeMoro  o0BeKTa W OT
TpeOOBaHUIT K  METPOJIOTHYECKUM
XapakTepUCTUKAaM;  o0Opamarbcsi ¢
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MPOIIECCOB

HU3y4acMbIX SIBIICHHUH U

W3MEpPUTENbHBIMU npubopamu.
TJIAHUPOBATH M TIOCTABUTh XUMHUECKHUN
9KCIIEPUMEHT u UCIIOJIb30BATh
MaTeMaTU4YEeCKUE METOAbl BBIPAKECHUS
€ro pe3ysbTara;

aHAJIN3UPOBATH rpaduyeckyro
3aBUCUMOCTh XHMHYECKOTO
OKCIICPUMCHTA, BOCITPOHU3BOJUTH
MOJIyYCHHYI0 HH(pOPMAIIUIO, aKTHBHO
nepepadaThIBaTh;

UCIIOJIb30BATh TOJIyYCHHBIC 3HAHUS B
npodecCHOHALHON JIESATEIILHOCTH.

IIKO-1.3. BaageTtb
HaBbIKaMU [IOHUMaHUs U
CHUCTEMHOI'0 aHaJIN3a
0a30BbIX HAYYHO-
TEOPETUUECKUX
NIPEACTABICHUN JJIs pELICHUS
npoeCCHOHATIBHBIX 3aau.

Braoeem: meTonukoi opranu3aniu
XUMHYECKOTO IKCIIEPUMEHTA,
HaBbIKAMH 3KCIIEPUMEHTAIbHOMN
paboThI JeNaTh BHIBOJIBI U3
MOJTy4YEHHBIX JaHHBIX;

pa3paboTKu aNropuTMa NpoBECHUS U
00paboTKHU pe3ynbTaTOB IKCIIEPUMEHTA
U PEIICHUS PACUYCTHBIX 33]1aY;
rpaguIecKuM n300paxeHueM
IKCIIEPUMEHTAIBHBIX JIAHHBIX;
IIPaBUJIBHBIM BBIOOPOM MaciiTada npu
OCTPOCHUU TpaduKa.

METOJUKOMN 1 HaBbIKaMU 0OpalleHus ¢
peakTuBaMu, Npubopamu u
000pyI0BaHUEM XUMUYECKOM
nabopaTopuu, TEOPETUUECKUMHU U
MPAKTHYECKUMH HAaBbIKaMU (PU3HUKO-
XUMHYECKHX PACUCTOB.

2. O0beM AUCHHUILVINHBI (MOLYJIS) IO BHAAM Y4eOHOi# padoThl.

Tabmuua 2. O0beM AUCIUTUIMHBI (MOYIIS) 00IIast TpyI0eMKOCTh: 6 3.¢. /216 .

®opma o0yuyeHus ouvHas

Bcero Pacnipenenenue no cemecrpam B
Bunpt yueOHoI paboThI 4acoB qacax
3

OO11ast TPyA0€MKOCTh IUCIUITITUHBI 216 216
KonTaktHas pabora: 50,3 50,3

3aHATHSA JIEKIIUOHHOTO THUIIA 16 16

3aHATHS CEMUHAPCKOTrO TUMA 34 34

(mpakTHYECKKE 3aHSATHS)

KOHTPOJIb CAMOCTOSITEIbHON pabOThI

WHasl KOHTaKTHas paboTa 0,3 0,3

KOHTpOJIMpyeMasi TUChbMEHHas paboTta

KOHTPOJTb 35,7 35,7




CamocrositensHas padora (CP) 130 130

KypcoBas pabora (1poexr)

Bun mpomMexxyTouHOTO KOHTPOIIA (3a4eT, 9K3aMeH 9K3aMeH
aK3aMeH, Aud. 3a4eT)

3. Conep:xaHue TUCHUILUIUHBI (MOTY/JIsI).

Tab6numa 3. Pactipeenenrue 4acoB Mo TeMaM U BUIaM Y4eOHOU paboThI
dopma 00ydeHHUsT _O0UHas

Cemectp 3
Howmep HaumenoBanue pasnenos O0beM B yacax
pazzaena 1 T€M JUCIUTUIMHBI (MOTYJIs) Bcero J I13 C JIP Cp
1 UHaAs
pabora
1. Moayab Nel «Teopernueckune 62 6 16 40
OCHOBBI aHAJIMTHYECKO
XHUMHH. KayecTBeHHbBIH
AHAJIN3)»
1)Bsedenue 6 ananumuyeckyio
XUMUIO

1.1. TIpenmer, 1uenb, 3amauw,
00BEKTHI XUMHYECKOIO aHaIM3a.

1.2. Knaccudukanus
XAMHYECKHX METOLOB aHaIN3a

1.3. OCHOBHEBIE MOHATHUSA
XAMHYECKOI0 aHaJIn3a:
aHAIIUTUYECKHI CHTHAII,
aHAJINTUYECKUE peaxiuu u
peareHTHI.

2) IIpumenenue HeKomopuix
Tonoowcenut meopuu pacmeopos
NEKMPOAUNOE U 3AKOHA

deticmayoumux macc 8
AHANUMUYECKOU XUMUU.

2.1. DNEeKTpoNnuTHYECKas
AUCCcOoLaIusl. CuspHBIE u
ciabble AIIEKTPOJIUTHI.
Konuenrpanus HOHOB B
pacTBopE; AKTUBHOCTH
JIEKTPOJIUTOB, VIOHOB;
KO3 UITUEHT

akTMBHOCTH.  VoHHas  cuia

(MOHHast  KpemocTh) pacTBOpa
HNoHHOE TmpoM3BENEHUE BO/IBI.
Bonopoanslil ¥ ruIpOKCHIIBHBIN
MOKa3aTelln.

2.2. XuMUYeCcKoe paBHOBECHE.
3aKOH  JICUCTBYIOIIMX  Macc.

Koncranra XHUMHUYECKOTO
paBHOBecCHS, CHOCOObI ee
BBIpAKEHUSI.

3) Kucnomno-ocnosnule

paeHoBeCUA u ux POJlb 6




AHATUMUYECKOL Xumuu.
3.1[poronutudeckue
paBHOBECHS. [onsiTue 0
MPOTOIUTHYECKOU TEOpUH
KHCJIOT ¥ OCHOBaHMii. KOHCTaHTBI
KHUCJIOTHOCTH U OCHOBHOCTH, UX
MOKa3aTeIH.

3.2 Twuppomus. Koncranta w
CTeIeHb TUAPOJM3a. Beruncienue
3HaueHu pH pacTBopoB cosneid,
MOJIBEPTAFOIIUXCS TUAPOITH3Y.
3.3. bydepubie CHUCTEMBI
(pacTBOpHI); 3HAYCHHUS pH
OydepHbIX pacTBOpOB, OydepHas
€MKOCTb,

4) Kauecmeennolii xumuyeckuil
aHanus. Ananumuuecxas
Kiaccupurkayus  KamuoHos — u
AHUOHO8 NO 2PYNNAM

4.1. Knaccudukamuss METOI0B
Ka4eCTBEHHOTO aHaM3a
(mpoOHBIA U CHUCTEMATUYECKHUIA;
Makpo-, MOJIYMHKPO-, MHKpPO-,
YIBTPOMHUKPOAHAIIH3).

4.2. AHanuTHYEeCKUEe PEaKuu 1
peareHTbl, HCIIOJIb3yeMbIE€ B

KaueCTBEHHOM aHaJn3e
(cmenuduueckue, CeIeKTUBHBIL,
TPYIIOBHIE).

4.3 Anamurrdeckas
KJaccupuKalus Mo rpynmnam

(cynbdunnas W
CEpPOBOJOPOAHAS,  AMMHAYHO-
docdarnas, KHCIIOTHO-
OCHOBHas). Amnanutuyeckue

peakIy KaTHOHOB Pa3IUYHBIX
AQHAIUTUYECKUX TPYIIIL.

4.4. Knaccudukanuss aHUOHOB
o CITOCOOHOCTH K
00pa3oBaHUIO
MajaopacTBOPUMBIX
COCIMHCHHMH. AHaIMTHYCCKUE
peaKiuyu aHWOHOB Pa3TUYHBIX
AHATUTHICCKUX TPYIIIL.

Moayb Ne2
«KoanyecTBeHHBIH aHAJIHN3»
1)BBeneHue B KOJIMYCCTBCHHBIN
aHanu3. [ paBumMeTpUyUecKuit
METO/T aHaJIK3a.

1.1. Knaccuduxarus MeTo10B.
1.2.CyuiHocTs U BUABI
rPaBUMETPUYECKOTO aHAIU3A.
1.3.0cHOBHBIE dTAIbI

50
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IpaBUMETPUYECKOTO
OTIpeCICHUS.

1.4. Bunsr ocankos. Y ciioBus
OCAXJICHHS KPUCTAJUIMYECKHUX U
aMOpP(HBIX 0CATKOB

1.5. Ocaxnaemas u
rpaBUMETpHYECcKasi OPMBI.
TpeOoBaHuUs K HUM U K
OCAJUTEINIO.

1.6. 3arpsizuenue ocanka. Ero
IIPUYMHBI U MEXaHU3M.

2) TUTpUMETPUUECKHUE METOIbI
aHaIM3a

2.1. CymHocTh MeTo1.
OcHoBHbIE NOHATHS. Busl
tuTpoBanus. TpeOoBaHus K
peaKkusiM B TATPUMETPUU
2.2. TunoBble pacueTsl B
TUTPUMETPHH.

2.3. Knmaccudukarus MeTo10B
TUTPUMETPUYECKOTO aHAIIN3A.
2.4. Crioco0Ob! pUKCHUPOBAHUS
TOUYKU SKBUBAJIEHTHOCTH.

3) KucnorHo- ocHOBHOE
TUTPOBAHHUE.

3.1. CymHocTh MeTO/A.
Paboune u crangapTHbIe
pacTBOpHI.

3.2. KpuBble KUCITOTHO-
OCHOBHOI'O TUTPOBAHUsI, UX
aHaJu3.

3.3. IIpumenenue Merona.

4) Penokcumerpuyeckoe
TUTPOBAHHUE.

4.1. CymHoCTh METO/IA.
Paboune u cranapTHbIE
pacTBOpBI METO/1A.

4.2. Nuaukaropsi red-ox-
TUTPOBAHHUS.

4.3. IlepmaHranatomMeTpus.
4.4. Nonometpus.

4.5. [IpumeHeHrue METO10B
PEIOKCUMETPHH.
JIaGopatopHslii mpakTukym Ned.
[lepmanranatomerpust (UiIu
MOJIOMETpPHUS)

5) KommekcumeTpusi.

5.1. TeopeTuyeckre OCHOBBI
Mertozaa. Paboumne pacTBophI.
5.2. KpuBble THpOBaHHUS.

5.3. Uunukaropsel
KOMIUIEKCOHOMETPUYECKOTO
TUPOBAHMUSL.

10




5.4. [IpumMeHeHre METOI0B
KOMHJICKCI/IMCTpI/II/I.

Moaysb Ne 3 «®u3nko-
XHMHYeCKHe MeTOAbI
aHAJIU32)

1) OnTudeckue METOIbI
aHaJn3a.

1.1. O6urast xapakTepucTuKa
¢busnveckux Gpusnko-
XUMHUYECKUX METOJIOB aHAIH3a.
1.2. O0uye npuHUMIBL 1
KJ1acCu(UKALNA ONTUYECKUX
METOJIOB aHAJIN3a .

1.3. ®oToMeTpruYeCcKui METO/T
aHaJIM3a: CYIIHOCTh METOAA.
OCHOBHOMH 3aKOH
CBETOIOTJIOLEHUSI.

1.4. Metonp! onpenesieHus
KOHLEHTpaLuu
aHAIIM3UPYEMOT0 PacTBOPA.
1.5. OGnactu npuMeHEeHUSI
METO/Ia B IPAKTUKE aHATN3a.
2) DIEeKTPOXUMUYECKUE
METO/Ibl aHAJTH3A.

2.1. OOutas xapakTepucTUKa
ANEKTPOXUMUYECKUX METOJIOB,
WX KJIaccu(UKarms.

2.2. IloTeHIMOMETPUYECKUI
METO/I aHaJIN3a, €ro CYIHOCTb.
2.3. DNeKTpOXUMHYECKAs
siYeKa, MHAUKATOPHbIE
ANEKTPO/BI, dJEKTPOIBI
CpaBHEHUS.

2.4. IIpsMasi IOTEHIUOMETpHS,
MOTEHIIMOMETPUYECKOE
TUTPOBAHHUE.

2.5. O0GnacTu NIpUMEHEHUS
METO/a Ha MPaKTHKE .

JIaGopatopHbIiif mpakTUKyM Neb.

[ToreHmOMETpUYECKUI METOL
aHanuza. Onpenenenue pH
pPacTBOPOB METOJOM MPSIMOiA
MOTEHIIUOMETPHH.

3) Xpomatorpaduueckue
METOJIBI aHAJIM3A.

3.1. CymHocTh 1

TCOPCTUYCCKUEC OCHOBLI MCTOA.

3.2. Knaccudukaius MeTo10B
Xxpomarorpaduu.
3.3. CiocoOb! NpoBeACHUS

Xpomarorpaduyeckoro aHajausa.

3.4. OGnactu npUMEHEHus

68

60
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METO/[a Ha MPaKTHKE.
KoHnTpoasb 35,7
HUKP 0,3

Hroro: 180 16 34 165,7

4. CamocTosiTeIbHAsI pad0oTa 00y4arOIMXCH.

Llenu camocTOATENbHON pabOTBl — OCBOUTH T€ pa3zelibl AUCHUILIUHBI, KOTOPbIE HE OBLIH

3aTPOHYTHI B MpoIiecce ayAUTOPHBIX 3aHATHM, HO IPEIyCMOTPEHbI pabodeil mporpaMMoii, a Takxke

pacIiupUTh TpaHMIBl TMOJy4YaeMbIX 3HAHUM, YMEHHHl M HaBBIKOB (BJaJeHUil) B Mpoliecce

JOTIOJTHUTEILHOTO M3YYEHHUS OTICIBHBIX TEM, PEIICHHH MPAKTUYECKUX 3ajad, HCCIICIOBAHUS
OTJICTLHBIX  BOINPOCOB  JUCIHUIUIMHBI C TIOMOIIBI0  Y4eOHO-METOAMYECKOW  JUTEpaTyphl,
MOATOTOBUTHCS K 3aHATUSM JICKITMOHHOTO ¥ CEMHHAPCKOTO THIIA.
Buowi camocmosmenvroti pabomui:
- BBIIIOJIHEHUE JOMAIIHUX 3aaHHI;
- pellieHre pa3HOYPOBHEBBIX 33]a4 U yIIPAXKHEHUH;
- I3YYCHHE OTJICIBHBIX TEM, BOIIPOCOB, UX KOHCIIEKTHPOBAHHC;
- IOJTOTOBKA JIOKJIAJIOB 10 OTACIBHBIM BOIIPOCAM TEM;
- BBITIOJTHEHHUE JIOMAITHUX KOHTPOJIBHBIX 3a1aHUI;
- MOJrOTOBKA K 3aHATHAM JICKIIMOHHOTO ¥ CEMHUHAPCKOTO THIIA;
- MOJATOTOBKA K TEKYIIM KOHTPOJIbHBIM MEPOIIPUATHSIM.
Tabnuma 4. Conep:kanue caMOCTOSITENEHOM paboThl 00y4aIOIIUXCS
No, Bun Pa3nensl ®opma
n/n CaMOCTOATEIBHON paboueii OTYETHOCTH
paboThl IPOTPaAMMBI
1 | BueayauropHas:
- U3y4eHHEe TEOPEeTHYECKOro  Marepuaina IO 1 Monyns 1,
KOHCIIEKTaM JIEKIUIA; KOHCIIEKTUPOBAHUE KOHCIIEKT,
BOIIPOCOB, OTOBOPEHHBIX HA JIEKIHH, IO cobece0BaHNE
yueOHOM TuTepaType; 2 Monyns 2,
- BBIIOJIHCHUE AOMAIIHUX 3aJaHUM U MOATOTOBKA KOHCIIEKT,
K 3aHSATHSIM CEMUHAPCKOTO THUIIA, cobecenoBanme
- U3YyYeHHE OTACNbHBIX TE€M, BOIMPOCOB, HX 3 Monyns 3,
KOHCIIEKTHPOBAHUE; KOHCIIEKT,
cobece0BaHNe
2 | BueayauropHas:
- pelleHre 3a7a4 U yrpakKHeHU! 1,2 TEK. KOHTPOIIb,
- MOATOTOBKA K TEKYITUM KOHTPOJIEHBIM pelIeHne 3aaaq
MEPOTPHUITHSIM.
3 TEK.KOHTPOJIb
3 | BaeayauropHas:
- MOJITOTOBKA K J1a00OpaTOPHBIM 3aHITHIM 1,23 TECTUPOBAHUE
- IOATOTOBKA K BBIIOJIHEHUIO TECTOBBIX 3aJaHUN nabop. padora
4 | BaeayauTopHas:
- TIOJATOTOBKA TMPE3EHTAIM TI0 OTACIbHBIM 1,2,3 TIpe3eHTAIIHS,
BOIIPOCAM TEM; JTOKJIa]I
- TIOJITOTOBKA JTOKJIAJIOB TIO OT/CIEHBIM BOTIPOCAM
TeM;
Bcero yacos: 130 + 35,7
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4.1. Tunbl ceMeCTPOBBIX 3aJaHUIA:

1. IloaroroBka OTAEIBHBIX JOKIAI0B [0 TEMaM 3aHATHH.
ITouck y4eOHBIX BUACOPUIBMOB, POIMKOB ISl adbHEHIIIEH JEMOHCTpAIU HA 3aHITHH.

no

3. ToaroroBka MyJIbTUMEIUIHHON MPE3EHTALINH.
Temvl cemecmpogulx 3a0anuii

1. Hcropus pa3BUTHS aHATUTUYECKON XUMUU KaK HAYKH.

2. [IpoGnembl oXxpaHbl OKpYyXKarolled cpenpl. 3alaud cXeMma HKOJIOr0-aHAJIUTHYECKOTO
MOHUTOPHHIA 3arPSI3HEHUM.

3. Ilepuonnueckas cucrema snemenToB JI.M.MenaeneeBa u NpUHLMIBL KIACCUPUKALIH
HMOHOB B aHAJIMTUYECKON XUMUHU.

4. Xpomarorpaduueckuii aHanu3. lcropus pasBUTHS METOIA; OCHOBBI TEOpHH,
KJIacCU(UKALIUS METOJIOB. 3HAYEHHE XpPOMATOTpahUIECKOTO aHATH3a.

5. OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE IIPOLECCHI, MCIONb3YEMbIE B Kau€CTBEHHOM H
KOJIMYECTBEHHOM aHaJIM3€.

6. ONEKTPOXUMHYECKHE METOAbl B  AHAIUTHYECKOM XuMuu. OCHOBBI  TEOpHH,

KJIAaCCU(UKALIHAS METOJIOB, PUOOPHI U 00OPYIOBAHHKE., IPUMEPHI OTPEACIICHUH.

7. BydepHbie cucTeMbl U UX 3HAUCHUE B MPAKTUKE AaHATTUTUYECKON XUMUU U B IIPUPOJIE.

8. Hcmonp3oBaHME KOMIUICKCHBIX COCIUHEHHI B KA4eCTBEHHOM W KOJMYECTBCHHOM aHaJM3e.
Teopus u npakTHka.

9. AHanmm3 OpraHMYecKuX COCAMHEHUH MO (HYHKIMOHAIBHBIM TpynmnaM. XapaKTepUCTHKA
METO/I0B KAYECTBEHHOT'O ¥ KOJIMYECTBEHHOI0 aHaJIn3a
10. WNunukaropsl B XUMUYeCKOM aHanu3e. Kinaccudukarus, TeOpus HHIUKATOpoB. Beibop

MH/IMKATOPOB JUIl KOHKPETHBIX CIy4aeB TUTpoBaHMA. MHIMKaTOpHbIE OIIMOKM, MPUYUHBI HMX
BO3HUKHOBEHHUS U BUbI (IIPUMEPBI).

11.  Meronusl pasfelieHUss B XUMHYECKOM aHAJHM3e: METOJaMH OCaKICHHS, (a30BbIX
epexo/IoB (CyoauMaIius, 30HHas IaBKa, KPUCTAIUTH3AIHS ), METOIOM SKCTPAKIIUH.

12.  Teopus xpucramnmmzanud. Mexanusm oOpa3oBaHus TBepaoil ¢asbl. McmompzoBanue
PeaKImii OCaXICHUS ¥ COOCAKACHUS B aHAJIH3E.

13.  Tlorenumomerpuueckuii aHanus. TeopeTnyeckue ocHOBHI. [IpakThyeckoe MpUMeHEHUe
Merona. OOopynoBaHue U TPUOOPHI.

14,  ®otomerpuueckuil aHanmus. Teopermdyeckue OCHOBBI MeTona. OCHOBHBIE TPHEMBI

¢doromeTpuueckux wusMepeHuil. Poromerpuyeckoe TUTpoBaHue. IIpakTHueckoe NpHUMeHEHUe
METOJa.

15.  Penokcumerpuueckoe TuTpoBaHue. Kinaccugpukaius MeTo0B, peakliny, JIeKalue B ux
OCHOBe. PacyeTsl CTaHAAPTHBIX NOTEHIIMAIOB MOJYPEAaKIUU B PA3IUYHBIX YCIOBUAX TUTPOBAHHSL.
WNHIuKaTOpbl OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHOTO TUTPOBAHUS.

16.  buonorumveckue M OMOXMMHYECKHE METOMBI ompeseiieHus. Teopus meronoB. O0iactu
UCIIOJIb30BaHUs B KAUECTBEHHOM U KOJIMYECTBEHHOM aHAJIN3E.

17. doToMeTpUYEeCKrE METOIBI aHalIM3a. 3aKOHBI, JIeKallue B OCHOBe MeToa. [Ipubopst u
obopynosanue. [IpakTuyeckoe NpuMEHEHHE.

18.  DnekTpoBecoBOH M KyJOHOMETPHUYECKHH METOIBI aHan3a. TeopeTHdecKne OCHOBBI
MeToa0B. O0mmue npuemsl, [IpakTruueckoe npuMeHeHne (IpUMepsl).

19. ANTOPUTMUYECKHM TOAXOJ IPH AHAIN3E CMECH HOHOB B KAYECTBEHHOM aHAJIMU3E.
ITpyHIMIIBI COCTaBIEHMS X0/1a aHAJIN3a CMECH MOHOB M aHAJIM3 HEM3BECTHOT'O CyXOr'0 BEILECTBA.

20.  Mecro U poJib B aHATUTUYECKOH XMUMHHU CpPEeId IPYTUX IUCIUIUINH, MEXIIPEIMETHAS

HUHTCrpanus. Ee 3nauenue u POJIb B PA3BUTHU APYTUX HAYK U B PAa3BUTUU IIPOMBIIIIICHHOCTH.

5. YueOHo-MeTOoAMYeCKOe o0ecneyeHue JUCIUMINHBI (MOAYJIs).
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Tab6muma 5.1 OcHoBHas uTepaTypa

=

/11

Ni bubnuorpadudaeckoe onucanue

1|Ananutdeckas xumus : yaeOHoe mocobue : [16+] / T.II. Anekcannposa, A.M. AmapHes,

A.A. Kazakoa, O.B. Kapynuna ; HoBocuOupckuii TrocynapCTBEHHBIH TEXHUYECKHM
yauBepcureT. — HoBocubupck : HOBOCHOMPCKME TOCYHApCTBEHHBIH TEXHHYECKHUH
yHuBepcutet, 2016. — 76 c. : Ta6m., rpad. — Pexxum mocryma: mo moammcke. — URL:
http://biblioclub.ru/index.php?page=book&id=573734

2 Ananuruyeckas XuMusi: pU3UKo-XuMu4eckue u pusndeckre Mmero bl ananusa / M.H.

Moguan, T.C. 'opoynoBa, U.1. Eprensesa, P.I'. PomanoBa ; Mun#cTepcTBO 00pa3zoBaHus
1 Hayku Poccun, denepanbHOE TOCYIapCTBEHHOE OO KETHOE 00pa30BaTEIbHOE
yaIpexkIeHHe BhICIIETO MpodeccCoHanbHOro oopazoBanus «Ka3zaHCKUi HaIIMOHATBHBIN
KCCIIEIOBATEIILCKUI TEXHOJIOTHYECKui yHuBepcuTeT». — Kazans : Kazanckuit HaydHo-
MCCIIeIOBATENILCKUI TEXHOJIOTHYeCKHi yHuBepcuTeT, 2013. — 236 c. : ui., Tadl1., cxeMm. —
Pexxum noctyna: mo noanucke. — URL:
http://biblioclub.ru/index.php?page=book&i1d=259010

3 Ananutrueckas Xxumus : yaeoHoe ocooue / A.W. Amapues, T.I1. Anekcanaposa, A.A.

Kazakosa, O.B. Kapynuna ; MunuctepctBo o0pazoBanus u Hayku Poccuiickoii
Denepaunn, HoBocubupckuii rocyaapcTBEHHbIH TEXHUYECKUN YHUBEPCUTET. —
HoBocubupck : HoBocubupckuii rocyjapcTBeHHbIN TeXHUUECKH yHUBepcuTeT, 2015. — 92
C. : cxeM., Tabi. — Pexxum nocrymna: mo noamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=438291

Tabnuna 5.2. JlononHuTeNnbHas JUTEpaTypa

N bubnuorpadudeckoe onrcanue
I
/m
1. Jlorunos, H.S. Ananutnueckas xumus./ H.A. Jlorunos, A.I'. Bockpecenckuii, U.C.

Cononkun.-M.: Ilpocsemenue, 1979.

2. Bacuinnes B. I1. Aranmutndeckast xumusi. Kaura 1 - M.: lpoda , 20009.
BacuibeB B. I1. Ananutuueckast xumust. Knura 2 - M.: JIpoda , 2009.
3. XaputonoB, 0. . Anamutuueckass xumus: AHanuTuka: B 2 kHurax kHura 2:

KonnuecTBeHHbIN aHanu3. Ou3nko-xuMudeckne (MHCTpyMEHTalIbHbIE) MeToAbI ananu3a./ HO.
5. XapuronoB.- M.: «Bweicmias mkomnay, 2005 . — 559 c.

Xaputonos, 0. fl., I'puropseBa B. 10. Ananutnueckas xumus. [Ipaktuxym./ FO.S1.
XaputoHoB.- M.: I'D0TAP-Menua, 2009 r.— 296 c.

Bockpecenckuif, A.I'. COOpHUK 3ahay M yNpakHEHUH MO AHAIUTHYECKOW XUMMH.
A.I'.Bockpecenckuii, 1. C. Conoakun, I'.d.Cemukonenos.- M.: I[Ipocsenienue, 1976

OcHoBbI aHauTHYECKOM XuMUU. YueOHuk mist BY3o0B B 2 kH. KH.1: O0mue BOmpocHL.
Metonsl paznenenus/ FO.A.3omotos, E.H.Jlopoxosa, B.1. ®aneesa u ap.; [lox pen. FO.A.
3os10TOBA. — 2-€ M3]1., Iepepad. u jorm.- M.: «Breicmias mkona», 2002 — 351c¢.

Jlypse H0.JO. CrpaBounuk no ananutudeckoil xumun. / FO.XO. Jlypwe.- M.: Xumus,)
2002r.

OcHOBBI aHaTUTHYECKOH xuMuu: YueOHuk miag BY3os. B 2 xu. Ku.2: Meroasl Xxum.
anaymsa. F0.A.3omotoB, E.H./lopoxosa, B.1. ®aneesa u ap.; [Tox pex. FO.A. 3omorosa. — 2-
e u3J1., nepepad. u gom.- M.: «Beiciias mikomnay, 2002 — 351c.

Ananutuka. TexHuka JabopaTopHbIX  pabOT: MeETOA. yKa3.Juisd  CTYJIEHTOB
¢ax.ecrectBo3Hanus/ cocT. A.T. Txakymmnosa ; moa pen. T.H. JIutBuHOBOM; AZBIT. roc. yH-
T, kKad. xumun.- M.: U3n-so AT'Y, 2007.

10 KavecTBeHHBI XUMHUECKHI aHanu3: yueb.-metoi. mocobue/ denep. AreHCTBO 110
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http://biblioclub.ru/index.php?page=book&id=573734
http://biblioclub.ru/index.php?page=book&id=259010
http://biblioclub.ru/index.php?page=book&id=438291
http://www.biblioclub.ru/author.php?action=book&auth_id=6780
http://www.biblioclub.ru/author.php?action=book&auth_id=6780

ob6pazoBanuto, ['OY BIIO «Anpir. T'oc. yH-T», cocT.A.T. TxakymmHoBa mox pex. T.H.
JlutBuHOBOM; Kad. xumuu.- Maiikomn.: U31-so AT'Y, 2007.

11

Xaputonos, 0.5. Anamutuyeckas xumusa. B 21./ 10.5. XaputonoB - M.: Bricmias]
mkoJja, 2001.

12

Hopoxosa, E.H.3anaun u ynpaxuenus no ananuruyeckor xumuu./E.H.Jlopoxosa, I".B.
[Tpoxoposa - M.: U3x-so MI'VY, 2000r.

13

Kpemikos, A.Il. OcHoBbl aHaymTHueckoi xumun./ A.I1. Kpemkos - M.: Beiciias mikosna,
1976, T.1-3.

14

SpocnaBue A.A. COOpHHMK 3ama4 W YNPaXHEHUW MO aHATUTHYECKOW xuMmuu./ A.A.
Apocnasues - M.: Briciias mkona, 1989.

[Tepuoanydeckue n3nanus

1 KypHan « Xumus B mkosie» mnoamnucka 3a 1999-2013 r.
Pexxum nocryna: http://elibrary.ru, http://old.biblioclub.ru
2 Kypnan « Becthuk MI'Y. Xumus» noanucka 3a 1999-2013 r.
Pexxum nocryna: http://elibrary.ru, http://old.biblioclub.ru
3 Kypnan «13Bectus By3oB CeBepHoro KaBkasa. EcrecTBeHHbIE HAyKW» MOJINKCKA 32

1999-2013 r.
Pexxum nocryma: http://elibrary.ru, http://old.biblioclub.ru

Ta6auna 5.3 Pecypcbl nHGOpMaIIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTu «HTepHET»

No
n/o

Hazpanue (ampec) pecypca

1

JekTponHas oubsmoreka: http://elibrary.ru, http://old.biblioclub.ru

2

3J'IeKTp0HHa$I O0MOIMOTEKA MOJTHOTEKCTHBIX y‘le6HLIX 1 HAaYYHBIX I/I3,I[aHI/II71 10 XMMHH

venec.ulstu.ru/lib/result.php

Tabnuna 5.4. [lepuonuueckue u3aaHus

Ne HanmenoBanue
/1

1.

Kypnan « Xumus B mikose» noanucka 3a 1999-2013 r.
Pexxum moctyma: http://elibrary.ru, http://old.biblioclub.ru

2. Kypnan « Bectauk MI'Y. Xumust» noanucka 3a 1999-2013 r.
Pexxum moctyma: http://elibrary.ru, http://old.biblioclub.ru
3. Kypnan «13Bectus By30B CeBepHoro KaBkasa. EcTecTBeHHbIE HAyKn» MOAMMCKA 32

1999-2013 r. Pexxum nocryna: http://elibrary.ru, http://old.biblioclub.ru

6. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU
Tabnuma 6. O6pa3zoBaTeNnbHbIE TEXHOJIOTHH

Ne  |HammeHnoBaHue N Oo0pa3zoBarenbHbIC
Buabl yueOHbIX 3aHATHI
n/n  |pasaeJa TEXHOJIOTUH
1 2 3 4
1. Teopetnueckue |Jlexyus 1. BBeieHNEe B aHATUTHYECKYIO BBoanas mexknust ¢
OCHOBBI XUMHUIO HCIIOIb30BAHUEM
ananutnueckor |IIpak. 3ansTue 1. Pemenne pacueTHbIX BUJICOMATEPHUAIIOB
XUMUHU. 3a/1a4 Ha YCTAHOBJIEHUE OTKPHIBAEMOTO
KadecTBeHHBIII |MUHHMYyMa, MUHUMAJIBLHOTO 00BEMa, Pa3zBepnytas 6ecena c
aHaIu3 MpeAebHONM KOHIIEHTPALlUU PaCTBOPOB o0CyXJIeHUEM JTOKIIa/1a
Jlexyusa 2. TlpuMeHeHne HEKOTOPBIX
TIOJIOXKEHUM TEOPUU PACTBOPOB
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3JIEKTPOJIMTOB U 3aKOHA
JEUCTBYIOIIMX MacC B aHATUTHYECKOI
XUMHH

[Ipak. 3ansTHE 2. DAEKTPOIUTUYECKAS
aucconuanus. CunbHele U cialble
ANIEKTPOJHTHL. Pellienne pacueTHbIX 3a1a4
Ha YCTAHOBJIEHWE MOHHOM CHUJIbI paCTBOPOB
u pH BoaHBIX pacTBOPOB.

[Ipak. 3ansTHe 3. XuMHUECKOE
paBHOBecue. KucioTHO-OCHOBHBIE
paBHOBECHS. 3aKOH JIEHCTBYIOIIMUX Macc.
KoHncTranTa XxumMu4eckoro paBHOBECHS,
CIOCOOBI €€ BBHIPAKCHUS.

[Ipak. 3anstue 4. ['maponms. Koncranra u
CTENEHb rupoin3a. Beruncienue
3HaueHuil pH pactBopoB conei,
nojBepraromuxcs ruaponnsy.bydepHsie
cucTeMbl (pacTBOpHI); 3HaueHus pH
Oy(hepHbBIX pacTBOPOB

Jlexyus 3. KauecTBEHHBIM XMMHUYECCKHI
aHanu3. AHaIUTHYECKas KIacCupUKaIys
KaTUOHOB XU aHMOHOB 110 I'pyIilaM

[Ipak. 3ansTue 5. KucinotHo-ocHOBHas
KJ1accupuKanys KaTuoHoB 1, 2 rpymnn
[Ipak. 3ansTue 6. KucinotrHo-ocHoBHas
kyaccupukanus 3,4 rpymnbl
[Ipaxt.3anstue 7. KuciaotHo-ocHOBHAS
Kkjaccupukanus 5, 6 TpyIbl
[IpakTuueckoe 3anatue 8.AHAIN3 CMECH
AQHMOHOB TPEX IPyII

KoncynsTupoBanue u
IIPOBEPKA JOMAIIHUX
3aIaHUM IOCPEACTBOM
IJIEKTPOHHOMU ITOYTHI

KonnuecrBeHHBIN
aHaJIn3

Jlexyusa 4. BBeneHHe B KOJIMYECTBEHHBIN
aHanu3. ['paBUMETprUUYECKUN METOT
aHanu3a.

[pak. 3ansTie 9. CymHoCTh
rpaBUMETPUYECKOro aHann3a. OCHOBHBIE
onepanuu ero. TpeboBaHUs K OCATUTENIO
u ocajakaM. Pemenue 3a1ay Ha pacuer
BEJIMYMHBI HABECKH U KOJIMYECTBA
OCa/IUTeI.

Jlexyua 5. TutpuMeTpudeckne MeTOIbl
aHanu3a. KucioTHO-OCHOBHOE TUTPOBAaHUE
[pak. 3anstue 10. TurpumeTpudeckne
MeToAbl aHanu3a. KucioTHo- ocCHOBHOE
TUTPOBAHUE.

Pemrenue 3aau Ha pacuet MOJISIpHOM
MAacChl SKBUBAJIEHTA,

HOPMaJIbHOCTU, TUTPA.

[Ipak. 3ansTue 11 KucnorHo-ocHoOBHOE
TuTpoBaHue. OnpeneneHue coiepKaHus
aMMHaKa B pacTBOPE.

Jlexyus 6. OKUCIUTENBHO-
BOCCTaHOBUTEIIBHOE TUTPOBAHUE

[Tpak. 3ansitue 12. «Ilepmanranaromerpus

Jlexuus ¢
HMCIIOIb30BaHUEM
MYJIbTUMEIUIMHON
MpE3EHTALNU

TexHoIornu ypoBHEBOU
muddepeHanum
MonynbHas TEXHOIOTHS

KoncynsTupoBanue u
IIPOBEPKA JOMAIIHUX
3a/IaHUI OCPEACTBOM
AJIEKTPOHHOMN MOYTHI
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(WM “OTOMETPHS )»

Jlexyusa 7. KoMIIeKCUMETPUYECKOE
tuTpoBanue. OcaguTeslbHOE TUTPOBAHUE.
[Ipak. 3ansitue 14. Jlaboparopuas pabota
«KomrmiekcoHoMeTpuiecKkoe onpeesieHue
KECTKOCTHU BOJBD

3. dusuxo- Jlexyus 8. duznko-xumMuueckue Metoapl | Jlekums ¢

XUMHUYCCKHE aHaJIM3a: ONTHUYECKHE, HCIIOJIb30BAHUEM

METO/JIbl aHAJIHM3a |INEKTPOXUMUYECKUE, MYyJIbTUMEAUHTHON
XpomaTorpaduueckue MeTOo b Mpe3eHTAINH
[Ipak. 3anstue 15. JlaboparopHas padora
«OnTHYecKrue METO/Ibl aHATTU32) TexHonoruu ypoBHEBOU
[Ipak. 3anstue 16. JlaboparopHas pabora |muddepeHmanuu
«Onpenenenue pH pacTBOpoB MeTo10M MoynbHas TEXHOJIOTHS

IIPSIMON ITOTEHLIHOMETPUI»
[pakr.3ansatue 17. Xpomartorpapuueckue |KoHcymbTupoBaHue u
METO/Ibl aHAIN3a IIPOBEPKa JOMAIIHUX
3aIaHUM IOCPEACTBOM
AJIEKTPOHHOMN ITOYTHI

7. MeToauyeckue peKOMeHIalMU 10 JUCHUIINHE (MOIYJIIO0).

MeTtoanyeckue peKoOMeHAAlMH NPeENoJaBaTe 10

W3yunB conepkaHue ydeOHOW AMCUMIUIMHBI, [EIeCO00pa3HO pa3padoTaTh MAaTPHILY
HanboJiee MPEAMOYTUTEFHBIX METOI0B 00yueHHsI M ()OPM CaMOCTOSITENIbHOW paboThl CTYACHTOB,
aJICKBATHBIX BUJIaM JIEKLIMOHHBIX U CEMUHAPCKUX 3aHSATUH.

HeoOGxomuMo mpenycMoTpeTh pa3BuTHE (OPM  CaMOCTOSITETIBHOH pabOThI, BBIBOAS
CTYJCHTOB K 3aBEPIICHUIO M3y4YEHHS YUeOHOM MUCIMIUIMHBI HA €€ BhICIIUN YpOBeHb. [1o yueOHOMY
IUIaHY TPEAYCMOTPEHO MPOBEACHHE PA3HOTO THIIA 3aHATHI.

By3oBckast jekuMs — TJIaBHOE 3BEHO JUIAKTHYECKOro Hukiaa oOyueHus. E€ nenp —
(bopMHpOBaHHE Y CTYACHTOB OPUEHTHUPOBOYHOM OCHOBBI JIsl MOCJIENYIOIIETO YCBOEGHUSI MaTepuaa
METOZOM CaMOCTOSTeNbHOU paboTel. ConepkaHHe JEKIMH JOJDKHO OTBEYATh CIIEAYIOUIMM
JUIAKTUYECKUM TPeOOBaHUSAM:

— H3JIOKCHUC MaT€puajia OT IPOCTOTO K CIIOKHOMY,
— JIOTUYHOCTb, YETKOCTDb U ACHOCTH B U3JIOKCHUH MaTCpHraa,

— BO3MOXHOCTb HpO6H€MHOFO H3JI0KCHUA, NTUCKYCCUH, OUajiora C LEJIbI0 aKTUBHU3allUU
ACATCIIbBHOCTU CTYACHTOB;

— Oomopa CMBICJIOBOM 4YacTH JEKUMH Ha IOIJUHHBIC (I)aKTBI, CO6BITI/I$I, SIBJICHHA,
CTaTUCTHYCCKHEC JaHHBIC,

— TecHas CBsI3b TEOPETHYECKUX IIOJIO)KEHUH U BBIBOJOB C IMpPaKTUKONM u Oynymien

poeCCUOHATILHOMN 1EATENIbHOCTHIO CTYAEHTOB.

[IpenonaBaTenb, YATAOMNN JIEKIUOHHBIE KYPCHI B BY3€, JIOJDKEH 3HATH CYIIECTBYIOIINE B
[I€JJarOTUYECKON HAyKe M HCIIOIb3YEMbIC HAa IPAKTUKE BApUAHTHI JICKIUH, UX NHUJAKTUYECKUE U
BOCIIUTBHIBAIOIINE BO3MOXXHOCTH, a TaKXe€ HX METOJUYECKOE MECTO B CTPYKType Ipoluecca
o0OyueHusl.

Jlexuuy yuTal0TCA C UCMOJIB30BAHUEM HATJISITHBIX TOCOOUMN U AJNIEKTPOHHBIX MPE3EeHTAIH, C
MIPUMEHEHHEM COBPEMEHHBIX METO/0B 00Yy4eHUs, CTUMYJIMPYIOIIUX [TO3HABATEIbHYIO aKTUBHOCTb.
B Hauvame KaXIoro nmpakTU4ECKOTO 3aHATHS MPENOJaBaTellb OpraHU3yeT MOBTOPEHUE U3YYEHHOTO
Ha JIEKIIUM Marepuaja II0 KOHTPOJBHBIM BOIpOCaM K JaHHOMY IIPAaKTHYECKOMY 3aHATHIO,
BCIIOMHHAET CO CTYACHTAMM TOHATHIHBIA ammapar. IIpy BO3HMKHOBEHUM 3aTPyIHEHHH Yy
CTY/IGHTOB TIPH PEIICHUH 337ay MpenojaBareib MOAPOOHO pa3zdHMpaeT KaKAbIH IIar pemeHus
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00s13aTeNIbHBIM BOBJICYEHUEM CTYJCHTOB TPYIIBI B MPOLECC OOCYKACHHS alrOpuTMa pPEUICHHUS
3a/1a4m.

B ycnoBusx mpeo0iianariiero TeopeTuueckoro oOy4deHHUs 00sS3aTeNbHBIM YCIOBUEM IS
(dbopMUpOBaHHS YMEHUI M HAaBBIKOB SIBJIIETCS YCBOGHHE TEOPETHYECKOTO MaTepuaia, MOATOMY
BOTIPOCHI KOHTPOJISL JOJDKHBI TPOBEPSATh TOT TEOPETUYECCKHN MaTepHall, COJEp)KaHHUEe KOTOPOTro
MPEJICTABJICHO B KOHCIIEKTE JIEKIIMM W YKa3aHHOW smreparype. [lepedeHr paccMaTrprBaeMBbIX
BOTIPOCOB I10 TEME MpernoaBareib GOPMUPYET BO BPEMsI YTCHHUS JICKIIHH.

[Io ypOBHIO  CIIO)KHOCTH  MPEAYyCMATPUBAIOTCS  CaMble  Pa3IMYHBIE  BOIPOCHI,
MPE/IoJararoliue BOCIIPOU3BEICHHE U 3aKPEIUICHUE TEOPETUYECKOTO Marepuaia, MPOBEPKY ero
OCMBICJICHHUSI, BOIIPOCHI Ha 0000IIEeHUE, aHaTN3 U CHHTE3 U Jp. O0A3aTebHO MPeyCMaTPUBAIOTCS
KOHTPOJIbHBIC BOIPOCH HA TPOBEPKY YCBOCHUS OMPEACIICHUI KIIIOYSBBIX OHITHIA, 3HaHNE (DAaKTOB,
TEOPHIA, KOHIICTIIIUI, TO €CTh BCETO TOTO, YTO OMPEEIISET OCHOBHOE COJICPKAHNUE TEMBI.

Bompockl u 3amaHus ISl KOHTPOJS JOJDKHBI TMO3BOJIUTH CTYACHTaM CaMOCTOSTEIHHO
OIIPENICJIUTh YPOBEHb YCBOCHHS YUEOHOTO Marepuaja Mo TeMe, MPEJICTaBICHHOTO B JICKIMH, Ha
MIPAKTUIECKOM 3aHSTHUU.

CemuHap TPOBOJMTCS MO Y3JIOBBIM M HaMOOJee CIOXKHBIM BOIpOcaM (TeMam, pas3zeiiam)
yaeOHOoi mporpamMmbl. OH MOXET OBITh MOCTPOCH KaK HAa MaTrepuayie OJHOW JIEKIIWW, TaK M Ha
COJZICp)KaHUU O030pPHOM JICKIIUH, a TAKXKE IO OMPEACIEHHON Teme 0e3 UTeHHs MpeIBapUTEIbHON
nekiuu. [TaBHas W ompeAensionas OCOOCHHOCTh JIOOOTO CeMHWHapa — HaJIWdhe SJIEMEHTOB
JIMCKYCCHH, TPOOJIEMHOCTH, JHajiora MEXIy NpernojaBarejeM U CTyJIeHTaMH H CaMHMHU
CTYJCHTAMHU.

[Ipy MOATOTOBKE KIIACCHYECKOTO CEMHHapa JKeJIaTeIbHO MPUICPKHBATHCS CIICAYIONIETO
JIrOpUTMa:

a) pazpabomka y4ebHO-MemoouyecKo20 Mamepuaa:

- (GopMyIHpOBKa TEMbI, COOTBETCTBYIOIIEH MPOTrpaMMe;

— ompeAeNeHUe IUIAKTUIECKIX, BOCIUTHIBAIONIUX U (DOPMUPYIOIIUX LIeNICH 3aHATHS;
— BbIOOpP METOJIOB, MPUEMOB U CPEACTB 00YUECHHUS [JIsl IPOBEICHUS CEMUHAPA;

—  Toa0Op IUTEPATYPHI [ MPENo1aBaTeNs U CTYICHTOB;

- TIpU HEOOXOJIUMOCTHU MPOBEICHUE KOHCYNbTALUN I CTY/ICHTOB;
6) noocomoska cmyoeHmos u nPpenooasamensi:

— COCTaBIJICHHME IJIaHA CEMUHAapa u3 3-4 BOIIPOCOB;
— TpenocTaBiieHUE CTyAeHTaM 4-5 Hel AJi MOATOTOBKU K CEMUHApY;

— TMpPEAOCTaBICHHE PEKOMEHJIAUUW O IOCIEIOBAaTEIbHOCTH W3YYEHHUs JINTEpaTyphl
(yueOHMKHM, ydeOHble IOCOOMs, 3aKOHBl W TIOCTAaHOBJIEHUS, PYKOBOJACTBA U TOJOXKEHUS,
KOHCHEKTbI JIEKIIUM, CTaTbH, CIPAaBOYHUKH, HH(OpPMAlMOHHBIE COOPHUKH U OIOJUIETEHH,
CTATUCTUYECKHE TAaHHBIC U IIP.);

- co3jaaHue Habopa HarJIAIHBIX TTOCOOMIA.
[TogBoast utorm ceMmHapa, MOXKHO HMCIOJB30BaTh CIEAYIOIIME KpUTEepUU (TIOKA3aTesn)
OLICHKU OTBETOB:

- TIOJHOTA U KOHKPETHOCTh OTBETA;

— TIOCIIEN0BATENbHOCTD U JIOTUKA U3JI0KEHHUS;

—  CBS3b TEOPETUYECKUX MOJIOKEHUH C IPAKTUKOM;

— 00OCHOBaHHOCTH M JIOKA3aTEIbHOCTh U3JIaraeMbIX MOJIOKEHHIA;

— HQJIAYME KAaYECTBEHHBIX U KOJIMUECTBEHHBIX ITOKa3aTelel;

—  HaJM4Yue WUTIOCTPALUHI K OTBETaM B BU/I€ UCTOPUYECKHX (PAKTOB, IPUMEPOB H IIP.;
—  YpOBEHb KYyJIbTYpbI peuHu;

- HCIIOJIb30BAHUE HATIISIIHBIX ITOCOOUH U T.II.
B konme cemmHapa peKOMEHIyeTCsl JaTh OIEHKY BCETO CEMHHAPCKOTO 3aHSATHS, 0OpaTHB
0co00e BHUMaHUE HA CIEAYIOIINE aCTIeKThI:
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— KayecTBO MOJTOTOBKH;
- CTENEHb YCBOCHUS 3HAHMI;

— aKTUBHOCTb;

— TIOJIOKUTEJIbHBIE CTOPOHBI B pabOTe CTY/IEHTOB;
— IEHHbIC U KOHCTPYKTUBHBIC MPEIIOKECHUS;

— HEJOCTaTKu B paboTe CTYJEHTOB;

- 3aJ]a4d U NyTU YCTPaHEHUs HEJOCTATKOB.

[Ipu npoBeieHUM aTTECTAlMU CTYICHTOB BaKHO BCErJa MOMHUTh, YTO CUCTEMATUYHOCTb,

O00BEKTUBHOCTb, API'YMEHTUPOBAHHOCTD — IJIaBHbIE MIPUHIUIIBI, HA KOTOPHIX OCHOBAHbI KOHTPOJIb U

OLICHKa 3HAaHUH CTYJIEHTOB. 3HaHUE KPUTEPHUEB OLIEHKH 3HAHUUN 00s3aTEeNIbHO AJIs MPENoiaBaTes 1
CTYJEHTA.

MeToauuyecKue YKa3aHud CTyA€HTaM 10 JTUCHUIIJINHE

[TpodeccuonanpHasi MOArOTOBKA B COBPEMEHHBIX By3aX CTPOUTCS MO MPUHIUITY «OT TEOPUHU
K IPaKTUKE», 4TO co3jnaeT 0azy ais (GOpMUPOBAaHHS YMEHUH U BIIaJ€HUH (HABBIKOB) HA OCHOBE
YCBOGHHUSI TEOPETUYECKOro MaTepuaina. MIMeHHO mosToMy cienyer ocoboe BHHUMaHUE YAETSTh
KAauecTBY YCBOCHHUSI TEOPETUUECKOrO0 MaTepHara.

W3ydeHne AUCUUILIIMHBI MPEAyCMaTPUBAET JICKIIMOHHBIE U MPAKTUYECKUE 3aHITHS, a TaKKe
caMOCTOATENbHYI0 pabory. WM3yueHue Kypca 3aBepiiacTcsi MNPOMEKYTOYHOM aTTeCTaluei.
YcnemHoe u3ydeHue Kypca TpeOyeT MOCEeIIeHUs JEeKIUi, akTUBHOW pabOThl HA MPAKTUYECKUX
3aHSATHUSAX, BBIMOJHEHUS BCEX YUYEOHBIX 3aJlaHUN, O3HAKOMJICHHUS C OCHOBHOM M JOMOJHUTEIHHOU
JUTEPaTypOu.

Lenp nexuun — GoOpMHUPOBAHUE OPUEHTUPOBOUYHON OCHOBBI JIJISl MOCJIEAYIOIIETO YCBOCHHS
CTyIeHTamMHu YydeOHOro wmartepuana. Jleknuss B mpolecce U3Y4eHHs AUCUUIUIMHBI TO3BOJISET
MIPEJICTABUTh CTYJICHTY HOBBIN y4eOHBIH MaTepual, pa3bsICHUTh TEMbI, TPYIHBIC JJISI TTIOHUMAHUS,
CHUCTeMAaTHU3HPOBaTh YUeOHBIH MaTepHall, COPUEHTUPOBATh B CTPYKTYpe M COJEp>KaHUU Y4eOHOTO
npotrecca.

B xoxe nekiuii mpenojaBaTeNnb U3NAraeT M Pa3bsACHSIET OCHOBHBIC, HauOOJEe CIOXKHBIC
MOHSATHS TEMBbI, a TAKXE CBSI3aHHBIE C HEW TEOPETUUYECKHE W TPAKTHUUECKHE MPOOJIEMBI, IaeT
PEKOMEHJIaUU ISl MPAKTUYECKOTO 3aHATHS M YKa3aHUs JUJI BBIINOJHEHUS CaMOCTOSTEIbHOU
paboTHI.

B Xone neKIMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIIEKTHPOBAHHE
yueOHoro Marepuana. OOpamath BHMMaHHE Ha Karteropuu, (HOPMYIUPOBKH, PACKPHIBAIOIIHE
coJiepKaHue U3y4aeMOU TMCUUILIMHBI, HAYYHbIE BBIBOJIbI U MPAKTUYECKUE PEKOMEHAAIINH.

Marepuan KaxIoW JEKIUH JOJDKEH OBbITh MNpopadOTaH: IOJDKHBI OBITh  BBIJEICHBI
oTpesieNieHus], TIOHATHUS, 3aKOHBI, TEOPEMBI U WX JIOKa3aTeiabCcTBa (MpH Hamuuuu). JlomkHa OBITH
YCBOEHA JIOTHYECKasl CBSI3b DJIEMEHTOB U3yYEHHOI'0 MaTepuasa.

[Ipu mapannenbHON paboTe ¢ y4eOHOM NUTEPaTypol HEOOXOAMMO KOHCHEKTUPOBATH
npopa0arbiBaeMblii MaTepuall. Bce HENOHSTHBIE MOMEHTHI CleAyeT 00s3aTelbHO pa3odparh ¢
MpenoiaBaTesieM Ha 3aHATUU WK B paMmkax CP.

[ToaroToBka K JEKIHMH 3aKIIOYACTCS B CIEAYIOIIEM: MPOYUTAUTE YYEOHBIM MaTepuall Io
TeMe JIEKIIMM B y4yeOHHMKaX M Y4eOHBIX MOCOOUSX, YSACHHUTE MECTO H3y4aeMOil TeMbl B CBOEH
poECCUOHAIBHONW TOATOTOBKE, BBINMHIIATE OCHOBHBIE TEPMHHBI, YSICHUTE, KaKhe Yy4ueOHBIC
3JI€MEHTHI OCTAIUCH JJI1 BAaC HESICHBIMM, 3aMMIIATE BOMPOCHI, KOTOPHIE BBl 33JaAUTE JEKTOPY HA
JIEKLUH.

[TpakTdeckoe 3aHsTHE — ¢dopMa OpraHu3aluu OOy4YeHHs, KOTOpas HampaBlieHa Ha
(dbopMHUpOBaHHE TPAKTUYECKUX YMEHUM M HABBIKOB U SBJSETCS CBS3YIOIIMM 3BEHOM MEXIY
CaMOCTOSITENIFHBIM ~ TEOPETUYECKUM  OCBOCHHEM  CTYJCHTaMU y4eOHOW  JAUCHUIUIMHBI U
MPUMEHEHUEM €€ TIOJIOKCHH Ha TmpakTuke. [IpakTudeckoe 3aHATHE TO3BOJSET Pa3BUTh Yy
CTYJCHTOB MPO(PECCHOHANBHYIO KYIbTYpYy U MpodeCcCHOHaNbHYI0 KOMMYHUKanu. [IpemnogaBarens
B 9TOM CJIy4yae SIBISETCS KOOPJAWHATOPOM OOCYXKIEHUU TMPEIOKEHHBIX MPAKTHUYECKUX 3aJaHUM,
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MOJITOTOBKA KOTOPBIX sBJIAETCs 00s3aTenbHOi. [loaTOMy Tema, mpakTuyeckue 3aaHusi 1 OCHOBHBIE
WCTOYHUKUA OOCYKIICHUs TpeAsiararoTcsi CTylaeHTaMm 3apanee. Llemm oOCyXIeHUS U BBIMOTHEHUS
3aIaHAil  HampaBjieHbl Ha (HOPMUPOBAHHE 3HAHWN, YMEHHUH M HABBIKOB MPOdecCHOHATHHOM
MOJIEMHUKH U (OPMHUpPOBaHUE KOMITeTeHIMH. Ha 3Tane moAroToBKM TOMHHUPYET CaMOCTOSTEIIbHAS
paboTa CTYAEHTOB IO pEHICHHIO MpoOJIeM W 3aJaHMii, a B MpOLIECCe 3aHATUS UIET aKTHUBHOE
00CyXJIeHUEe, TUCKYCCHH U BBICTYIUICHHUS CTY/ACHTOB, TJI€ OHHU IOJ PYKOBOJCTBOM IPENOaBaTes
nenarT 00001a0Ne BBIBOABI U 3aKITIOYCHHUSL.

3Has TeMy MPAKTUYECKOTO 3aHATHS, HEOOXOJUMO TOTOBUTHCS K HEMY 3a0JIaroBPEeMEHHO:

YUTAaTh PEKOMEH/IOBAHHYIO U JOMOJIHUTEIbHYIO JIUTEPATYpPy, KOHCIEKT JIEKIMHA, METOIUYECKHE
YKa3aHUS K TPAKTHUECKUM 3aHITHUIIM, CTPYKTYPHUPOBATh MaTepuall, COCTaBIATh CIOBaph TEPMHUHOB,
OTBEYATh HAa KOHTPOJIbHBIC BOIPOCHI, pelIaTh CHUTYyallMOHHbIE 3ahayd U T.I. Ha mpakTuueckom
3aHSATUUA BBl MOXKETE IMOIYYHTh KOHCYJIbTALMIO MpErojaBaress Mo JII0OOMY y4yeOHOMY BOMPOCY
M3y4aeMOU TEMBI.

Iloocomoska k nabopamoproii pabome. Ilpu TOATOTOBKE K JIabOpaTOpHOW pabote
HE00X0IMMO BHMMATEIIHO M3YYUTh TEOPETUUYECKUN MaTepuall Mo JAaHHOH padoTe, TEXHHUKY
BBITIOJTHEHUSI JKCIEPUMEHTa, O3HAKOMHUTBCA C HWHCTPYKLUHUAMHU K Tpubopam, KOTOpHIE
WCTIOJIB3YIOTCS TIPU BBIMOJIHEHUH paboTHl. 3aTeM HEOOXOAMMO M3YYHTh MPUMEPHI PacueTOB,
YSICHUTh XOJA paboThl, paccuyuTaThb MacChl HABECOK BEUIECTB, HEOOXOAMMBIX IS
[IPUTOTOBIICHHS PACTBOPOB.

Obpabomka pe3ynomamos nabopamopHulx pabom. OT4€T o nabopaTopHOU padoTe
JOJDKEH COZepkaTb BCE IIOJYyYEHHBIE SKCIIEPUMEHTAJIbHBIE pE3yNbTaTbl, HEOOXOAUMBbIE
pacuétel U BeIBOABL [Ipu pukcupoBaHUM pe3ynbTaToB U3MEPEHUS 0CO00€ BHUMAHUE HYXKHO
Oo0paTUTh HAa COOTBETCTBHE 3amHCH (KOJMYECTBO 3HAUYAIIMX HHU(pP B YHUCIE) TOYHOCTHU
u3MepeHus. Pacuérel NOKHBI coJiepKaTh Bce (POPMYIIbl U BBIYMCICHUS C YKa3aHUEM €TUHUIL
u3MepeHusi. Bce pe3ynbTaThl M3MEpPEHUH HEMOCPEACTBEHHO (DUKCUPYIOTCS B paboueit
TETpaay MIAPUKOBOM WM TelIeBOM PYYKOM. 3amuch pe3yabTaTOB U3MEPEHUN Ha YEpHOBUKE
VI KapaHaamoM He aomyckaercs. [Ipu BeIOTHEHNH BBIYUCIECHUH HEOOXO0IUMO COOIIIOATh
mpaBwia OKpyrieHusi. Bce rpaduku BBIMOMHSIOTCS TOJNBKO Ha MUJUTUMETPOBOM Oymare
pasmepom He MeHee popmara AS. I'paduku 00s13aTeTbHO JAOMKHBI COJCPXKATH 3arOJOBKH,
0003HaUeHMUsT OCel ¢ yKa3aHHEM EIMHHUI[ U3MEPEHUH M BBINOJHATHCA C COOJIOJCHHUEM
OTpeieNIEHHOT0 MaciiTala.

OTuéT NODKEH TMPEeNOCTaBIATHCS MPENoAaBaTesto JUIsl MPOBEPKH B TEUEHUE HENENH
ocJie BBINIOJTHEHUS J1abopaTopHOM paboThl. HeakkypaTHO odopMieHHbIE OTUETHI K TPOBEPKE
He npuHuMarotcs. [IpoBepka nabopaTopHOW pabOThl COMPOBOXKIACTCA COOECEJOBAHUEM C
IperoiaBaTeNieM. BBIMOTHEHHBIMA CUMTAIOTCS TOJIBKO TPHUHSTHIE IMperoiaBaTeneM j1ado-
paTopHbie paboTh!!

Pewenue 3aoau. Tlepen pemenuemM 3agad  HEoOXOJAMMO BHUMATEIBHO W3YYUTh
TEOPEeTUYECKHil MaTepuai, MpopadoTaTh KOHCIEKT JEKIHH, pa3o0paTh MPUMEpPHl pelleHus
3amad. Pemienuwe 3amad peKOMEHIyeTCsl HAauyWHATH C HaumOoJee TMPOCTHIX, OJNU3KUX K
UMEIOIUMCST B 3aJlauHuKe TIpumMepam. KM Tompko 3aTeM NepexoauTh K peUIeHHIo Oolee
CIIO)KHBIX BapHATHUBHBIX 3amad. [Ipm pereHnn 3amad peKOMEHIYeTCsl 3almcaTh KpaTKoe
YCIIOBUE 3aJ]aui, YPaBHEHHS PEeaKInii, HCXOaHbIe hopMyIbl Ui pacuéra. He pekoMeHayeTcs
WCITIOJIh30BaTh TOTOBBIE KOHEYHBIE (DOPMYIIBI, KOTOpPHIE BHIBOISTCS B TpPUMEpPaX PEIICHHS
3amad. C UCXOMHBIX (HOpPMYNT HEOOXOAMMO BBIBECTH PAacu€THBIC, a 3aT€M TOJCTaBUTh B HUX
YHCJICHHbIC 3HaueHUs. TakuM 00pa3oM, 3aluch B TETPAAW JIOJDKHA COAEPIKATh (POPMYIBI U
BCE BBIYHCICHHUS C YKa3aHUEM EJIMHHII U3MEpeHHUs. PeKoMeHIyeTcs Mpu 3amucu BEIUYUH
94ETKO yKa3blBaTh K KaKWM BEIIECTBaM, PacTBOpaM, CMECSIM W T. I. OHM OTHocsTcs. [lpm
BBIYHCITICHHUSIX HE00X0auMo oOpaliath BHUMaHUE Ha UX TOYHOCTh (MCIONh30BAaHKUE HYKHOTO
yyclia 3Hadaux nudp) u cobroieHre NpaBuil OKPYIJICHHUS.

Bvinonnenue mecmoguvix 3aoanui. llepen HayaloM BBIOJIHEHUS TECTOB CIEAYeT
BHUMATEJHbHO HM3YYHTh TEOPETHUECKUI MaTepHuall, Mpopeniath 3aJa4d 10 JaHHOW TeMe U
OTBETUTh Ha BOMPOCHI, UMEIOIIHECS B yueOHUKE. BBIMOIHSS TECTHI, CIeyeT UMETh B BUY,
9TO OHU OBIBAIOT CIEAYIONINX THUIIOB:
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1. Be16op mpaBWIBHOTO OTBETA M3 YHMCIIA MPEMIOKEHHBIX. B 3THX TecTtax HEoOXOoauMO
BbIOpATh OJMH MPABUIIBHBIN OTBET U3 YHCIA MPEIOKEHHBIX.

2. MHoxecTBeHHBIN BBIOOD (0e3 MeTkr). Heobxoammo BeIOpaTh BCE MPAaBUIIBLHBIE OTBETHI
Y3 YKCIia TPEITI0KECHHBIX.

[Ton camocTosiTensHOM pabOTON CTYAEHTOB MOHUMAIOT YYEOHYIO I€ATEIbHOCTh CTYACHTOB,
KOTOpas  OpraHM30BaHa  MpENojaBaTeIsIMA, HO  OCYIIECTBIAETCS  CTyA€HTOM  0e3
HEMOCPEJACTBEHHOIO y4yacTHsl TperojaBareis B y4eOHOW JesITeNbHOCTH CTylneHTa. Bce Buasbl
CaMOCTOSITEILHOM pa6OTLI CTYACHTOB I10 AUCHUIUIMHE TMIPCACTABJICHLBI B q)OHHe OLCHOYHbBIX
cpencTB. YeTkas opraHusaiysi CaMOCTOSITeNIbHOM paboThI CTyIEHTOB JAenaeT ee d3hekTuBHONH. ITO
o0OecrieunBaeTcs MPEIOCTABICHUEM CTYACHTaM: Y4e€OHBIX M Y4eOHO-METOAMYECKUX MOCOOUIL;
TEMaTUYECKUX IUIAHOB JICKIUH, MPAKTUYCCKUX 3aHSTHIA, 00pa3lOB KOHTPOJIBHBIX PadOT, TECTOB,
KEWCOB M J1p.; MepeuHs 3HAHWM U yMEHUU, KOTOPHIMU OHM JOJKHBI OBJIAJIETh NMPU H3YUYECHUU
JTUCIUILTAHBL, HH(pOpMAIMK 0 TIPOIEAype CAauu 3aueTa U d3k3aMeHa u ap. OTBETHI MPEICTaBISIFOTCS
B ITUCBMEHHOM (hopme (IIedaTHO, HemoCPEACTBEHHO MPEI0IaBaTeN0, UK JIEKTPOHHON).

CamocTtosTenpHas paboTa CTYACHTA SBISETCS OCHOBHBIM CPEJCTBOM OBIIAJCHHS y4COHBIM
MaTepuajoM BO BpeMms, CBOOOJHOE OT 00s3aTelbHBIX Y4eOHBbIX 3aHATUNA. OHa BKJIIOYAaeT B ceds
BBINIOJTHEHUE Pa3IMYHOIO POJia 3aJlaHuM, KOTOpPble OPUEHTUPOBaHbI Ha OoJiee IyOOKOEe yCBOEHHE
MaTepuaiga u3ydaemMoW IucuuIUMHbL [lo kaxaolW Tteme y4yeOHOW IUCHUILUIMHBI CTyJEHTam
MpeJiaraeTcs NepeueHb 3aJaHui IS CAMOCTOSITEILHON paboTHI.

K BbIMONHEHUIO 33JaHUN ISl CAMOCTOSTEIbHOM pabOThl MPEAbSIBISIOTCS CIEIYIOIINE
Tpe6OBaHI/I$II 3alaHuA JOJIKHBI UCITIOJIHATHECA CaAMOCTOATCIIBHO U IPCACTABIATLCA B yCTaHOBJICHHBH\/JI
CPOK, a TaKKe€ COOTBETCTBOBATH YCTAHOBJIEHHBIM TpeOoBaHMsIM 10 odopmieHuto. CTyaeHTam
CJIeIyeT: PYKOBOJCTBOBATHCS T'PAPUKOM CaMOCTOSITEIBHON paOOThI, BBINOJIHATH BCE TUIAHOBBIC
3aJlaHusl, BBIJAaBa€Mble IPENOJABaTeNeM Ui CAaMOCTOATEIHHOTO BBIMIOJNHEHUS, M pa3Ouparh Ha
CCMHUHApax MW KOHCYJIbTAaUWAX HCACHBIC BOIIPOCHI; IMPU IMOATIOTOBKEC K 3K3aMCHY MHapalICIbHO
npopabaThiBaTh COOTBETCTBYIOIIME TEOPETUYECKHE W MPAKTHUYECKHUE pa3Aeibl AUCIMILTUHBL,
(buKCUpys HeSICHBIE MOMEHTHI [T UX 00CYXK/ICHUS Ha KOHCYJBTAIMH C TIPET0/IaBaTeIeM.

CamoctosTenbHass  paboTa  CTYIAGHTOB  SIBIsIeTCS  OO0S3aTeIbHBIM  KOMIIOHEHTOM
o0pa3oBaTeNpHOrO Ipoliecca, TaK Kak oOHa OO0ecneuyuBaeT 3aKpeIUIeHHE I[0JIydaeMbIX Ha
TEKIMOHHBIX 3aHATUSAX 3HAHUN MyTeM MPUOOPETEHHs] HAaBBIKOB OCMBICICHUS U PACIIUPEHHS UX
COJIep’KaHUsl, HAaBBIKOB PEIIEHUS AaKTyaJbHBIX MpoOsieM (OpMUPOBAHUSA OOLIEKYIbTYPHBIX U
npodeccHoHaNbHBIX KOMIIETEHIIUH, HAyYHO-UCCIENOBATEIbCKONW MEATEeIbHOCTH, IMOATOTOBKH K
ceMHHapaMm, JJabopaTOpHbIM paboTaM, caue 3a4eTOB U HK3aAMEHOB.

[ToaroToBka K MPOMEXKYTOUHON ATTECTALIUU BEAETCS HA OCHOBE MOJIYYEHHOTO JIEKIIHOHHOTO
Marcpuaia u peKOMeHI[OBaHHOfI JATCPATYPhI, OCMBICIICHUA pa60TI>I Ha MPAKTUYCCKUX 3aHATUAX U
CaMOCTOSITENTbHOM pabOTHI.

8. O0ecneyenne 00pa3oBaTeIbHOIO MPOLECCA JJIA JIML ¢ OTPAHNYCHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0B

B xoxe peanm3anuu AUCHIUTLIMHBI UCHOJB3YIOTCS CICIYIONIME JTOTIOJHUTEIBHBIC METOIBI
oOyueHHs, TEKYIIEero KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOYHOW aTTECTallMH OOYy4arolIuxcs B
3aBUCUMOCTH OT UX UHIAUBUIYaTbHBIX OCOOCHHOCTEH:

e I CHENBIX U CIIA00BUISAIINX:

- Jexuuu O(OpMIAIOTCS B BHUAE DJICKTPOHHOTO JOKYMEHTa, JOCTYIMHOTO C MOMOIIBIO
KOMITBIOTEpA CO CIICIIHATU3NPOBAHHBIM IIPOTPAMMHBIM 00eCTICUeHUEM;

- THChbMEHHBIC 3a/laHUsl BBIMONHSIOTCA HAa KOMIBIOTEPE CO  CHEIUATU3HUPOBAHHBIM
MIPOrPaMMHBIM 00€CIIeYeHUEM, HITH MOT'YT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieuynBaeTCs MHIMBUyalbHOE paBHOMEpHOE ocBemleHue He menee 300 mrokc;

- IS BBINIOJHEHHWS 3aJaHusl TPH HEOOXOJWMOCTH TPEIOCTABISCTCS YBEITUYHBAIOIICE
YCTPOMCTBO; BO3MOKHO TaK)K€ UCIIOJIb30BAHHE COOCTBEHHBIX YBETUYHUBAIOIINX YCTPOUCTB;

- MACbMEHHBIC 3a/TaHUsT OPOPMIISFOTCS YBEITHUCHHBIM MIPH(PTOM;

- 9K3aMeH M 3a4€T MPOBOIATCS B YCTHOW (pOpMe WM BBIMOJIHSIOTCS B MUCBMEHHOU (hopme Ha
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KOMIIBIOTEPE.

® IS TIYXHX M CIa0O0CIBIIIANINX

- Jexkuuu O(GOpPMISAIOTCS B BHUAE OJEKTPOHHOTO JIOKyMEHTa, JHOO TMpeaoCTaBiseTCs
3BYKOYCHJIMBAIOIIAs annaparypa HHAUBUAYAIbHOTO MOJIb30BaHUS;

- MUCHbMEHHBIE 33JJaHUS BBIMOJIHAIOTCS Ha KOMITBIOTEPE B TUCbMEHHOU (hopMme;

- DK3aMEH U 3au4éT MPOBOJATCS B MUCbMEHHOM (hopMe Ha KOMIIBIOTEPE; BOZMOKHO MPOBEACHUE
B (hopMe TECTUPOBAHUSI.

e JUIsl IUI] C HAPYUICHUSIMH OMOPHO-/IBUTaTeJILHOTO arnmapara:

- Jexuuu Oo(OpMIAIOTCS B BUAE OJCKTPOHHOTO JOKYMEHTa, JOCTYIIHOTO C IOMOUIBIO
KOMIIBIOTEpA CO CHEIHATN3NPOBAHHBIM IIPOrPAMMHBIM 00eCIIeUeHUEM;

- THCbMEHHBIC 3aJlaHUsl BBINOJHSAIOTCA HAa KOMIIBIOTEpPE CO CHEUAIU3HUPOBAHHBIM
MIPOrPaMMHEIM 00€CTICUeHUEM;

- 9K3aMeH M 3a4€T MPOBOIATCS B YCTHOW (pOpMe WM BBIMOJIHSIIOTCS B MUCbMEHHOU (hopme Ha
KOMIIBIOTEpE.

[Tpu HeoOXOMUMOCTH MpeyCMaTPUBACTCS YBEIMUECHUE BPEMEHH JJIs TOJTOTOBKH OTBETA.

[Tponenypa npoBeneHusI IPOMEXYTOYHOM aTTeCTAIlH sl 00yJarOIUXCsl YCTaHABIUBACTCS
C y4éTOM HMX HMHIMBHYaJbHBIX IMCUXO0pU3NYeCKUXx ocobeHHOcTel. [IpoMexxyrouHas arTecTarus
MOXET IPOBOAMUTHCS B HECKOJIBKO ITAIIOB.

[Ipu mpoBeneHUU NPOLEAYpPHl OLEHUBAHUS PE3YJIbTaToB OOy4YEHHS MpeaycMaTpuBaeTcs
UCTIOJB30BAaHNE TEXHUYECKHUX CPEICTB, HEOOXOAMMBIX B CBS3M C HMHIUBUAYaIbHBIMU
OCOOCHHOCTSIMU 00Yy4aroIUXCa. DTH CPEACTBA MOTYT OBITh MPEAOCTABICHBl YHUBEPCUTETOM, WU
MOTYT HCIIOJIb30BaThCSl COOCTBEHHBIE TEXHUYECKHE CPECTBA.

[IpoBenenne  mpoleaypsl  OLICHMBAHHUS  PE3YIbTAaTOB  OOy4eHHsS  JIOMyCKaeTcs ¢
MCTIOJIb30BaHUEM JAUCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHHA.

ObecnieunBaeTcst AOCTYyN K WHGOPMAIMOHHBIM M OHOIHOrpadUyecKuM pecypcaMm B CETH
WuTepHeT 11 Kaxaoro odydaronierocs B popmax, afalTHPOBAHHBIX K OTPAHUYCHUSM MX 37J0POBbS
U BOCTIpUATHUS UHGOPMAIUU:

®  JUIA CIEIBIX U CIIA00BUIALINX:

- B IeyaTHOM (hopMe yBEeJIIMYEHHBIM HIPU(TOM;
- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayanodaiina.

® Ui IIIYXUX U CJIa0OCHbIIAIINX:

- B IeYaTHOM opme;

- B (hopMe 3IEKTPOHHOTO JIOKYMEHTA.

e I 00yYaroIUXcs C HapyLIEHUSIMHU OIIOPHO-/IBUTaTeIbHOTO alapara:
- B IeYaTHOM opme;

- B (hopMe 3IEKTPOHHOTO TOKYMEHTA;

- B (hopMme ayanodaiina.

VY4deOHbIE ayAUTOPUU I BCEX BHJIOB KOHTAKTHOW M CaMOCTOSTENBHOH pabOThI, Hay4Has
O6ubnuoTeka M HHBIE MOMELICHUs JUIl OOyYeHHUsS OCHAIEHBI CIelHalbHbIM 00OpYJOBAHUEM U
Y4eOHBIMH MECTAMHU C TEXHHYECKHUMH CPEJICTBAMU O0yUCHHS.

9. MaTepuajbHO-TeXHHYECKOE o0ecneuyeHne TUCIHIIUHBI (MOLYJIs).
JIeKIIMOHHBIE 3aHATHS TPOBOAATCS B AYAUTOPHUAX, IPEIOCTABIIEMBIX JEKaHATOM
(bakynpTeTa B COOTBETCTBHH C PACITHCAHUEM.

[TpakTyeckue 3aHATHS IPOBOAATCS B CIICIUATU3MPOBAHHBIX J1a00opaTopusx Kadeapsl
XVMUH.

Ha oTnenpHBIX 3aHATHSAX HEOOXOIUMBI BHAEONPOEKTOP C HKPAHOM (WM KOMIIbIOTEPHBIH
KJjlacc), 00opyaoBaHHE JIabopaTOpUil W TNPUOOPHI: MYJIbTUMEIUNHBIA TMPOEKTOP € HOYTOYKOM,
BBITSDKHOH 111Kad, Bechl 1a00opaTOpHbIE AIEKTPOHHBIE — 1 MIT., Bechl TabopaTopHbIE C pa3HOBECaMH — 6
mt., crnekrpodoromerp I[19-5300B — 2 mr., kroBerbl mius cnektpodoromerpa I[19-5300B,
CYHIMIIbHBIN IKad, MydenbHas neub, HOHOMEpP, KOMOMHUPOBAHHbIE 3JIEKTPOJIBI I onpeaeneHus pH,

BOJIsTHBIE OaHU, HA0Op apEOMETPOB.
22



XuMuyeckasi 1mocyzia U amnmaparbl JabopaTopHOro o0Mxofa: CIUPTOBKH, TUTEIbHBIE IIMIILIGI,
acOecTOBBIC CETKH, ITATUBBI, IPEIMETHBIC CTEKIA, MPOOUPKH, MUIETKH, MPOOKH, HUXPOMOBBIE TIETIIH,
CTEKJISIHHBbIE TIaJIOUYKH, BbIMApUTENbHBIE YallK{, MPOOUPKOJEp)KAaTeNH, IIMaTead, CKaJbIeNH,
IKCUKATOPHI, OFOKCHI, XHMUYECKHE BOPOHKH, TUTIIH, XUMUYECKUE CTAKAaHBI C HOCUKOM EMKOCThI0 200—
300 mu 1 100 mu, mepubie muauHApsl HA 10 M1, 50 u 100 mut, CTYNKK ¢ IECTUKAaMH, OIOpETKH Ha 25
mi1, nunerku Mopa Ha 5, 10, 20 u 100 mu1, rpagyupoBaHHble MepHblE nUNETKU Ha 1, 2, 5 u 10 mu,
MepHbie Koa0bl Ha 100, 250 u 1000 mn ¢ mpoOkamu, kKoHWYeckue KouObl Ha 100 m 250 wmu,
KareJIbHUIIBI, TPYIIBL.

XUMHYECKHE PEaKTHBBI, XpomaTorpaduueckas Oymara, 00e330JeHHbIE (UIBTPHI «CHUHSSA
JIeHTa», UHIUKaTOpHas Oymara, GuiabTpoBaibHas Oymara,

Haznaonvie nocobus u mamepuansl, ucnoiv3yemsvie 8 yuebHOM npoyecce

1. TaOmuusl.

2. Jmarpammsl, TpaduKH.

3. PeakTuBbl.

4. Metoaudeckue yKa3aHusl K JaDOpaTOPHBIM paboTaM.
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@I'bOY BIIO

«AL'Y»

denepanbHOE rocy1apCcTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIETO
po(hecCHOHATLHOTO 00pa30BaHUs
«AJIIBITeNCKUI FOCY1apCTBEHHBIN YHUBEPCUTET)

[Tonoxxenne 00 yueOHO-METOUIECKOM KOMIUIEKCE JTUCITUTUTHHBI

CMK. OII-2/PK-7.3.3

10. JIucT perucrpanuu u3MeHeHuit

Howmep

HU3MCHCH
us

Howmepa nucros

HOBaHU Hara
Ocrosatue I Pacmudpon
JIS1 BHECEHUSA [UCH T BBEIECHUSA
3aMeHe anHymy | ! ORMHACE | g HOIIIUCH Hara A
HEIX HOBBIX | hopapyy | HM3MCHEHHS U3MEHEHUSI

bIX
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