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CoctaButens (u):
OOKTOP XMMUYecKux Hayk, NMpodeccop
KaHaMAaT XUMUYeCKnX Hayk, [loueHT

Ot kadbeppbl cocTaBuTeEns:
3asegylowmin  kadpeapon TEOpeTUHEeCcKOM W NPUKNagHon
XUMUU

Ot BbinyckatoLlen kadeapbi:
3aBeayonii kadeapon

MeToanyeckuin otaen:

3blkoBa VipuHa BukTtopoBHa

JlbicoBa CeeTnaHa
CepreeBHa

HoBocenos Hukonamn
MeTpoBun4

CawwvHa Enena CepreeBHa



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucumnnuubl: ChopmmupoBaTb KOMMNETEHLMM 0By4vatoLerocs B 0b6nactv NpoBedeHns XMMUYECKOro
aHanu3a pasnuyHbiX OOBLEKTOB MCCREeAoBaHUSl C UCMNONb30BAHUEM XUMWYECKUX, PU3NYECKUX U PUIUKO-XUMUYECKMX
MeTOod0B.

1.2 3agaum gMCcUUNIIUNHBI:

* HAy4nTb TEOPETUYECKUM OCHOBaM Ka4eCTBEHHOIO U KONIMYECTBEHHOIO XMMUYECKOIo
aHanusa; TeopeTUYECKNM OCHOBaAM UHCTPYMEHTasbHbIX METOA0B aHanun3a;

* Noka3aTb NpaBUbHOCTbL NPo6ooTOopa 1 NPo6oNOoAroTOBKWU; NPaBUNBHOCTL BbiGopa
mMeToaa (UnuM mMeTodoB);

* MO3HAKOMUTb C METOAMKAMM BbINOMHEHWSI UBMEPEHUI ANS PeLIEHUST KOHKPETHbIX
3aga4v npocheccnoHanbHoOM 4esTENbHOCTM.

1.3 TpeboBaHusa K NnpeaBapuTeNibHOM NOAroTOBKe 06y4aloLwerocs:

MpenBapuTensHasi NOAroTOBKa NpegnonaraeT co3gaHue OCHOBLI AN (DOPMUPOBAHMUS KOMMNETEHLIMIA, YKa3aHHbIX
B M. 2, PN U3Y4YEeHUN OUCLUMUMIINH:

O6wwan n HeopraHnyeckas XMMmnsi

MaTtematunka
dusuka

2 KOMNETEHUMN OBYYAIOWWEIoCs, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-2: Cnoco6eH ucnonb3oBaTb MaTeMaTu4yeckume, manyeckmne, PU3NKo-XxuMmiyeckne, XmMm4eckme MetToabl
AnsA peweHnA 3agay npocgeccnoHanbLHON AeATeNnbHOCTU

3HaTb: OCHOBHbIE XMMUYECKME 3aKOHbl U Teopun, UINKO-XMMUYECKME METOAbl aHanmsa, OCHOBHble 3Tanbl
KaueCTBEHHOrO0 W  KONMWYECTBEHHOrO XUMWUYECKOTO aHanu3a pasfuyHbIX BEWecTB, MeToabl pasferneHns wu
KOHLIEHTPUPOBAaHWSI BELLLECTB, METPOSTOMMYECKME XapaKTEPUCTUKM KNACCUYECKNX METOLOB aHanmsa.

YMeTb: noarotoBntb Npoby K aHanmMay, NPOrHo3MpoBaTh BNUSHME pasnnyHbIX hakTOpOB Ha paBHOBECKE B XMMUYECKNX
peakumsax, BbIMONMHUTL aHann3 oObeKTa KracCUYeckum MeTodoM, MPOBECTU CTaTUCTUYEcKyto obpaboTky pesynbTaToB
N3MEPEHUN.

Bnagetb: HaBblkamu paboTbl C XUMUYECKMMM peakTuBamuM W npubopamn, NPOBEAEHUS KONMYECTBEHHOrO W
Ka4yeCTBEHHOI0 aHanmusa XuMMUYECKMMU U (PUBNKO-XUMUYECKMMM MeTodaMW, HaBblKaMW KOPPEKTHOWM  OLIEHKU
MOrpeLLHOCTEN NPY UX MPOBEAEHMM.

OlNK-5: Cnoco6eH ocyLlecTBNATb 3KCNepPUMMeHTarbHble UCCNeaoBaHUs U UCNbITaHUA NO 3aJaHHOW MeToaukKe,
NpPoBOAUTb HaGNOAEHNA U U3MEPEHUA C YYeTOM TpeboBaHUIN TeXHUKM Be3onacHocTH, obpabaTbiBaTh U
MHTepnpeTMpoOBaTb 3KCNepUMeHTanbHble AaHHble
3HaTb: TeopeTUYeckme OCHOBbl W  MPUHUMMNbI  XMMUYECKMX U (PUINKO-XMMUYECKMX METOOOB aHanusa -—
3NEKTPOXMMUYECKNX,  CMEKTpanbHbIX, XpomaTorpaduyeckmx, obnactm npMMEHEHUsl, OCHOBHOE annapaTypHoe

oopMneHne

YMeTb: BbIOpaTb METOAMKY aHanusa [ns 3agaHHOW 3afadv U BbINOMHWUTL €€ 3KCMEPUMMEHTANbHO C MOflyvYeHUem
pe3ynbTaToB aHANNTUYECKUX ONPEeLENeHnn C HEODXOANMbIMY METPOSIOTMYECKUMUN XapaKTEPUCTUKAMM.

BnageTb: mMeTog4amMu BbIMUCIMTENbHOW MaTeMaTMKM U MaTemMaTUYecKoW CTaTUCTMKM Ons obpaboTkum pesynbTaToB
3KCMEpPUMEHTA.....




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

HavnmeHoBaHue n cogepxaHue pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gna 3A0)

KoHTakTHas

pabota

Tek.
(4achbl)

Nna6.
(vachbl)

CP
(4achbl)

MHHOBaL.

dopmbl
3aHATUN

dopma
TeKkyLLlero
KOHTpOS

Pasgen 1. BeegeHue u meTponornyeckue
OCHOBbI XMMW4Y€CKOro aHanusaa

Tema 1. OcCHOBHblE NOHATUSA
aHaNMUTUYECKON XUMUN.

Mpegomet aHanNUTN4YecKon XUMUN.
CtpykTypa aHannTU4eckomn XUMUN.
3HayeHMe  aHanUTM4YeckonW  XMMUM B
pPa3BUTUN  E€CTECTBO3HaHMUS, TEXHUKU W
HapogHOro xossinctea. Bwugbl aHanusa:
M30TOMHbIN, 3NEMEHTHBbIN,
PYHKUMOHANbHbIR, CTPYKTYPHbIN,
MONEKYnspHbIA, ¢as3oBbll. XuUMUYECKME,
(PM3NKO-XMMUYECKUE, tusmyeckme "
OouonoruyeckMe Metodbl aHanusa. Makpo-,
MUWKPO- U yrbTpamMuKpoaHasnms.
CoBpeMeHHOEe COCTOSIHME W  TeHAEeHUUn
pasBuTUSA aHanuTU4eckom XUMUN;
WHCTpyMeHTanmsauus, aBTOMM3ALUSA,
MaTtemaTusaums, yBenuyeHune nonm
dmanyeckmx MeTO/0B, nepexoa K
MHOIOKOMMOHEHTHOMY aHanuay.

0,75

Tema 2. OcHOBHble MeTponornyeckue
NOHATUA N NpeAcTaBreHns. AHanUTUYeCKnin
curHan u nomexn. O6bEM MHpopMauun B
aHanuTU4YeCcKoMm curHane. OcHOBHbIE
cTagum XMMMYECKOro aHanusa. Bwibop
MeToda aHanusa W COCTaBIieHWEe CXeMm
aHanusa. Knaccudmkauusa norpelHocTemn
aHanm3a.  OCHOBHble  XapaKTEpPUCTUKU
MeToda  aHanusa:  MpaBWibHOCTL U
BOCNPON3BOAMMOCTb, koadhpuLneHT
YYBCTBUTENLHOCTW, Mpeaen obHapyXeHus,
HWXKHSIS U BEPXHSAS rpaHuLbl onpeaensieMblix
copepxaHun. CtaTtuctudeckass obpaboTka
pe3ynbTaTtoB U3MEPEHUN.

JlabopaTopHasi pabora. TexHuka
6e3onacHocTw.

ra

Pasgen 2. PaBHOBecuss B TOMOreHHbIX
cuctemax

Tema 3. Xumudeckne paBHOBECUA B
pearnbHbIX CUCTEMAX.

dakTopbl, BRMsOLWME Ha paBHOBEcWe B
peanbHbIX cucTemax. BnusaHne
ANEeKTPOCTaTUYECKNX B3aMMOAEWCTBUIA Ha
paBHOBecCHeE. KoadhuumeHThl
aKTUBHOCTU. VloHHas cuna. pacTBOpax.
Teopua [ebas- Xiokkensa. BsanmocBssu
MeXay MOHHOW CUAoN N KO3IULMEHTOM
aKTMBHOCTU. BnuvsHme conbBatauum Ha
paBHOBeCHeE. Brnugxue XUMUNYECKNX
B3aMMOJENCTBUN Ha paBHOBecCHeE.
OnucaHne cnoxHblx paBHoBecui. MeTtoa
KOHKypupylowmux  peakuyun. O6waa u
paBHOBeCHast KOHLIeHTpaLmu.
KoHUEeHTpaUMOHHbIE KOHCTaHTbI.




Tema 4. Pacuyer pH B pacTtBopax Kucror,
OCHOBaHUN, conewm, KMCNOTHO-OCHOBHbIX
BydepHbIX cucTeMax.

BbluucneHma pH pactBOpoB OOHOOCHOBHbLIX
KACMOT M OOHOKWUCIIOTHbIX ~ OCHOBaHWM,
MHOFOOCHOBHbIX KUCMOT U MHOTOKUCIIOTHbIX
OCHOBaHWMN, CMEeCu KUCNOT U OCHOBaHWUN.
KoHCcTaHTa  KMCMOTHOCTM M OCHOBHOCTW.
BrivsHne pH Ha pguccouunaumio  crnabbix
OAHOOCHOBHbIX KMCIOT. BnusHue pH Ha
anccoumaumio cnabblx ABYXOCHOBHbIX KUCIIOT.
PaBHOBecuss B npoueccax  rMaponusa.
MexaHnambl  rugponusa. KonuuecTBeHHble
XapakTepucTukm npotiecca rmgponusa.
BbluncneHne pH pacTBopoB conen,
00pa3oBaHHbIX  aHWMOHaMMU  MHOTOOCHOBHbIX
KUCHOT.

bydepHble cuctembl n nx csoncTtea. Pacyer
pH. bydepHas emkocTb. 3aBMCMMOCTb
OycdepHOM  eMKOCTM  OT  KOHLUEeHTpauum
OydepHoro pactBopa. bydepHass emkocTb
CUMbHbIX KUCNOT U OCHOBaHMUMN.
Bsanmogenctsme Kucnotbl M OCHOBaHUSA
Pacuet pH.

Tema 5. TuTpumeTpudeckmue MeTobl aHanmaa.

MeToabl TUTPUMETPUYECKOTO aHanusa.
Knaccudpmkauyms. TpeboBaHus,
npeabsiBnsemble K peakumu B
TUTPUMETPUYECKOM aHanuse. Buabl

TUTPUMETPUYECKUX OMPEAENEHNA: NpsSMoe
obpaTHoe TWUTPOBaHWE, OMNpederneHne no
3amelleHuo. Cnocobbl BblpaXeHus cocTaBa
pacTBOpPOB B  TUTPUMETPUU. OKBUBAIEHT.
MonspHasa Macca 3kBuBaneHta. MonsipHas
KOHLUEeHTpauus. MepBuYHbIE cTanaapThl,
TpeboBaHus Kk HuM. PukcaHanbl. BTopuyHble
cTaHgapTbl. Buabl KpuBbIX TUTpOBaHMS (s-
obpasHble, NMHEenHble). CkKa4vyok TUTPOBaHUS.
Toyka 3KBMBANEHTHOCTM W KOHEYHas Touka
TUTPOBaHMWs. ABTOMaTUYECKME TUTPATOPBI.
JlabopaTopHasi pabota. KncnoTHO-OCHOBHOE
TUTpOBaHWe. ALMANMETPUS.

Tema 6. KNCNOTHO-OCHOBHOE TUTPOBaHUE.
MocTpoeHne KpuBbIX TUTPOBAHUS: CUIbHasi
KMucnota — CcunbHoe OCHOBaHue, cnabas
KMCnota — CUNbHOE OCHOBaHWe, CurbHas
kucnota — cnaboe ocHoBaHue, cnabas kucnoTa
— cnaboe ocHoBaHue. BnusHue BenU4YUHBbI
KOHCTaAHT KWUCFOTHOCTM UMM OCHOBHOCTMH,
KOHLIEHTpPauuUn KUCIOT WM  OCHOBaHUM U
Temnepartypbl Ha Xapakrtep KPUBbIX
TUTpoBaHus. MpaBuno Bblbopa nHamkaTopa.
KMCNOTHO-OCHOBHOE TUTPOBaHWE B HEBOAHbLIX
cpepax. Teopumn KMCMNOTHO-OCHOBHbIX
WHOMKaTOPOB. Hanbonee  wncnonb3yembie
KMCNOTHO-OCHOBHble  MHAMKATOpbl.  Ownbkn
TUTPOBaHMSA MNpU OnpeaeneHun CUnbHbIX W
cnabbIX KACHOT U OCHOBAHWUMA, MHOFOOCHOBHBIX
KMCIOT M OCHOBaHWUN.

JlabopaTopHasi pabota. KncnoTHO-OCHOBHOE
TUTpoBaHWe. AnkanumMmeTpus.

Pasgen 3. PaBHOBecusi B OKUCITUTENbHO-
BOCCTAHOBUTENbHbIX NpoLeccax

ra




Tema 7. OkucnuTenbHO-BOCCTAaHOBUTEMNbHOE
paBHOBecUe.

OneKTpoaHbIN noTteHuman. YpaBHeHune
HepHcta. CrtaHpapTHbin 1 dopmarbHbIf
noTeHumanbl. BnusiHue XUMUNYECKMX
B3aMMOJENCTBUIA Ha BEITMYUHY OKUCIIUTENbLHO
-BOCCT@HOBUTENBHOIO noTeHumnana: pH,
KOMMekcoobpasoBaHue, obpasoBaHue
ManopacTBOpPUMbIX coeauHeHun. KOoHCTaHThI
paBHOBECUS OKUCIINTENbHO-
BOCCT@HOBMWTENbHbIX peakunn. CBs3b
KOHCTaHTbl paBHOBECUSI CO CTaHAapTHbIMU
noTeHumanamu. HanpasneHune peakumu
OKUCNEHMNA-BOCCTAHOBIEHUS. dakTopsl,
BNUSIOLLME Ha HanpaBfieHWe OKUCMUTENbHO-
BOCCTaAHOBMUTENbHbIX peakumi. MexaHu3Mbl
OKUCNUTENbHO-BOCCTAHOBUTENMBHbIX PeaKLmn.
OCHOBHbIE HEOpraHu4eckne u opraHudeckue
OKUCINUTENN U BOCCTAHOBUTENW, NMPUMEHSIEMbIE
B aHanmse.

JlabopaTopHasi paborTa. OkucnurtenbHo-
BOCCTaHOBUTENbHOE TUTPOBaHNE.
MepmaHraHaToMeTpus.

Tema 8. OKucCnNUTENbHO-BOCCTAHOBUTENLHOE
TUTPOBaHME.

PacyeT M nocTtpoeHne KpuBbIX TUTPOBAHMUS.
dakTopbl, BRMAKOWINE HA XapakTep KPUBbIX
TUTPOBAHMS: KomnnekcoobpasoBaHue,
KOHLEHTpauusa MOHOB BOAOPOAA, MOHHAA cura.
Cnocobbl  onpedeneHnss KOHEYHOW  TOYKM

TUTPOBAHMS. HaunGonee N3BECTHbIE
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE

MHOukatopbl.  llorpelwHocT  TUTPOBAHUS.
MeToabl  OKMCNUTENBHO-BOCCTAHOBUTENBLHOMO
TUTPOBaHMS: nepmaHraHaToMeTpusi,
anxpomaToMeTpusl, MO4o- U noauMeTpus n ap.
JlabopaTopHas paborTa. OxkucnurensHo-

BOCCTaAHOBUTENbHOE TuUTpoBaHue. Wopu- u
nogomeTpus.

Pasgpen 4. PasHoBecuss B  npoueccax
KOMMekcoobpa3oBaHusi

ra




Tema 9. KomnnekcHble coeauHeHUs.

Tunol KOMMEKCHbIX cCoenHeHNN,
UCNONb3yeMbIX B  aHanNUTUYECKON  XUMMUM.
Knaccundumkaumsa KOMNNeKCHbIX coeanHEHN No
XapakTepy B3aMMOLENCTBUSA MeTann- nuraHg,

no 0OHOPOOHOCTK nvraHga "
koMmnnekcooobpasoBaTens: BHyTpUCdEpHble U
BHeLLHecdepHble KOMIMEKCHI,
oAHopoAHONUraHaHbIe "

CMeLUaHHONMraHgHble, NonusgepHble.
Mpupooa XMMUYECKOW CBA3N B KOMMIEKCHbIX
coeguHeHusax. Teopuss  KPUCTaNMYeCKOro
nons. MeTton MONeKynsipHbIX opbuTanen.
CnekTpoxmumMuyeckun psia nuraHaos.

KonunyecTtBeHHble XapaKTepuUCTUKK
KOMIMEKCHbIX COoeVHEHWA, KOHCTaHTbI
YCTOWNYMBOCTH, cTeneHb o6pasoBaHus

komnnekca. Knaccudpumkaumsa  KOMMMEKCHbIX
COEOVHEHM NO  TepMOAMHAMMYECKOW WU

KMHETN4YeCKown YCTOMYUBOCTM. CaolicTBa
KOMMMJTEKCHbIX coeguHeHun, nmeroLme
aHanuMTM4eckoe  3HayeHue:  YCTOM4YMBOCTb,
pacTBOPUMOCTb, oKpacka, neTyyecTb.
MexaHu3mbl 3ameLleHus nWraHgos:

accounaTMBHbIA U UCCOLINATUBHBIN.
B03MOXHOCTM MCNOMbL30BaHUSA  KOMIMMEKCHbIX
COEOVHEHW W OpraHMYeckux peareHToB B
pasfMyHbIX MeTo4ax aHanuaa.

JlabopatopHasa pabGota. Konnoksuym Ne1 no
TemMam: PaBHoBecus B FOMOTEHHBbIX,
OKNCINUTENbHO-BOCCTAHOBUTESbHbLIX CUCTEMAX
M npoLieccax KomnnekcoobpasoBaHus.

Tema 10. KomnnekcoHomMmeTpuieckoe
TUTPOBaHME.

HeopraHuyeckue 1 opraHvyeckue peareHTbl B
KOMMMEKCOHOMETPUM. Cnocobbl
KOMMNIIEKCOHOMETPUYECKOTO TUTPOBaHUS:
npsimoe, obpaTHoe, BbITECHUTEIBHOE,
KocBeHHoe. PacuyeT ¥ nocTpoeHune KpuBbIX
TUTpoBaHus. CnocoObl onpeaeneHnst KOHEYHOM
TOYKM TUTPOBaHWS. MeTannoxpomHsble
nHavkaTopbl U TpeboBaHus, NpegbsBnsemMble K
HUM. BaxHenwuve YHUBEpCcarbHble "
cneunduryeckune MeTannoxXpoMHble
WMHOMKaTOPBLI. Ownbkn TUTPOBaHMUS.
CeneKkTMBHOCTL TUTPOBaHUS M cnocobbl ee
NOBbILUEHUS.

JlabopaTopHas paborta.
KomnnekcoHoMeTpu4eckoe TUTPOBaHMe.

Paspen 5. PaBHOoBecusi B reTeporeHHbIX
cucTtemax (mpoueccel ocaxgeHus "
coocaxaeHus)

ra




Tema 11. PaBHOBecus B cuCTeMe pacTBop —
0ocafoK.

Ocagkm n unx csorictBa. Cxema obpasoBaHus
ocapka. MexaHu3mbl ocaxaeHus.
Kpuctannuyeckne 1 amopdHble  OCafkKu.
3aBMCUMOCTbL  CTPYKTYpbl OCagka oOT €ro
WHAMBUAOYaANbHbIX CBOWCTB (pacTBOPUMMOCTH,
NONAAPHOCTM MOJSEKYN) MU YCINOBUIN OCaXaeHusl
(kOHLLeHTpaLMK ocaxaaemoro NOHa,
ocaguTensi, ConeBoro cocraea pacTteopa u pH,
TemnepaTypbl). 3aBUCMMOCTb hOpMbI Ocagka
OT CKOpOCTM 0Opa3oBaHMs NEPBUYHBIX YacTuy,
m ux pocta. PakTopbl, BAUSKWNE Ha
pacTBOPMMOCTb OCafKoB: TemnepaTypa,
WOHHasi cuna, AencTBNE OOHOMMEHHOIO MOHa,
peakunn NpOTOHM3aLNK,
KoMnnekcoobpa3oBaHus,
OKWUCINEHMSA-BOCCTAHOBIMEHMUS,  CTPYKTypa MU
pasMep 4YacTud. [OMOreHHoe ocaxaeHue.
CrapeHve ocagka (nepekpuctannusauus wu
arperauus nepBUYHbIX YacTul, TepMuyeckoe
CTapeHue, OCTBaflbJOBCKOE  CO3peBaHue).
MpuumHbl 3arps3HeHnss ocagka (COBMeCTHoe
ocaxpaeHue, COOCaxaeHue u nocnegywollee
ocaxgeHne). Knaccudmkaumsa  pasnmyHbIX
BMAOOB COOCaxaeHusi (agcopbuus, OKKMo3us,
nsomopcpuam n ap.). [llonoxutensHoe u

oTpuuaTtesnbHoe 3Ha4vyeHune ABNEeHnda
coocaxaeHua B aHanuse. Cnocobbl
YMEHbLUEeHUA coocaxageHus. Ycnosus
nony4yeHuna KpUCTarnn4yecknx OoCajKoB.

OcobeHHoCTH obpasoBaHus KonnoungHo-
ONCNEPCHBIX CUCTEM. YcnoBusi ob6pasoBaHus
aMopdHbIX ocafKoB. VMcnonb3oBaHue
KONMOMOHbIX CUCTEM B XMMUYECKOM aHanuse.

Tema 12. OcaguTernbHOe TUTPOBaHME.

PacyeT n noctpoeHne KpuBbIX TUTPOBAHUS Ha
npuMmepe meToga apreHtometTpun. BnusaHne
agcopbunmn Ha TOYHOCTb TUTPOBaHMUS. BnivsiHne
pacTBOPMMOCTU COEAUHEHUA, KOHLIEHTpaLummu
onpegensiemMblx WMOHOB, TemnepaTypbl Ha
XapakTep KpuBbIX TuUTpoBaHusi. Cnocobbl
onpeneneHnst KOHeYHOM TOYKU TUTPOBAHUS B
apreHTomeTpumn: cnocod6 Mopa, ®asHca,
donbgrapga. OWwnbkM TUTPOBaHMS.
JlabopaTopHasi paborTa. OcapgutenbHoe
TUTPOBaHME.




Tema 13. 'paBMMeTPUYECKMIA METO aHanu1aa.
CylWHOCTb rpaBUMETPMYECKOTO aHanusa u
rpaHuubl  ero npuMeHumocTu. [lpsimble n
KOCBEHHble MeToabl onpegernenus. Owunbku B
rpaBUMETPUYECKOM  aHanuse. BaxHenwwue
HeopraHW4eckMe M OopraHuyeckue ocaguTenw.
TpeboBaHus K ocaxaaemon dopme.
TpeboBaHua K rpaBMMeTpUYECKON opMe.
TepmorpaBMMeTpuYECKUA aHanms.
AHanuTuyeckne Becbl.  YyBCTBUTENBHOCTL
BECOB W ee MaTemaTMyecKkoe BblpaXeHue.
dakTopsl, BNMsOLLIME Ha TOYHOCTb
B3BELUMBaHWS. TeXHUKa B3BELLUNBAHUSI.
JlabopaTopHasi paboTta. [paBMMeETpUYECKNI
aHanwms.

Konnoksnym Ne2 no Tteme: PaBHOBecus B
reTeporeHHbIX CUCTEMAX.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

ra

KoHcynbTauum n npoMexyTodHas attectaums
(3auerT)

17

34

20,75

0,25

Paspen 6. JnekTpoxumuyeckne MeToAbl
aHanusa

Tema 14. T[loTeHUMOMETPUYECKNA METOA
aHanusa.

Mpamas NoTEHUNOMETPUS. KocBeHHas
NOTEHLMOMETPUS. OnekTpoabl B
NOTEHUMOMETPUN. MIHOMKATOPHLIE 3NEKTPOAbI.
OnekTpoabl cpaBHeHMs. OnekTpogbl 1, 2 K
3-ero popnoB. WOHCENEKTUBHbIE 3NEKTPOAbI.
YpaBHeHne Hwukonbckoro. OcHoBHble
XapaKTEePUCTUKN NOHCENEKTUBHLIX 3NTIEKTPOAOB.
OnekTpoaHasi dyHKUUSA. CeneKkTUBHOCTb
MeTogabl onpeaeneHnsi NOTEHLMOMETPUYECKOTO
KoadhpumumeHTa CEeNeKTUBHOCTM. Bpems
OTKMMKA.

Knaccudumkaums MOHCENEKTUBHBIX
3MEKTPOAOB: 3MeKTpoAbl C TOMOreHHbIMU W
reTeporeHHbIMM KpucTann4yeckumm
mMembpaHamu, OnekTpoabl C  XeCTkou
MaTtpuuen (cTeknsiHHbIE 3NeKTpoabl),
anekTpoabl C  MNOABWXHLIMW  HOCUTENAMMU,
dhepMeHTHbIE 7] rasouyyBCTBUTENbHbIE
ANeKTpoabl.

MoTeHunomeTpuyeckoe TUTPOBaHME.
VIaMeHeHMe aneKkTpodHoro mnoTeHuvana B
npotecce TuTpoBaHusi. Cnocodbl 06HapyXeHust
KOHEYHOM TOYKM TUTpoBaHUA. Vcnonb3oBaHue
peakuMi KUCMOTHO- OCHOBHbIX, OCaXAEHWS,

KOMMNiekcoobpa3oBaHus n OKWUCNEHMS-
BOCCTaHOBJIIEHMS.
JlabopaTopHas paborTa. KauecTBeHHble

peakuun Ha KaTUOoHbI | aHanUTUYECKON rpynmbl.
KoHTponbHas 3agayva. AHanu3 cMecu KaTMOHOB
| aHanuTK4eckowm rpynnol.

JlabopaTopHas paborta.
lMoTeHuMomMeTpu4eckoe TUTPOBaHME.
JlabopaTopHasi paboTa. MloHomeTpus.

12

10




Tema 15. KoHAyKTOMETpUYECKUA  METOA
aHanuaa.

TeopeTnyeckme OCHOBBI meToaa.
OnekTpyyeckass MpPOBOAMMOCTb, MW3MepeHue
3MNEeKTPUYECKON MPOBOAMMOCTU. 3aBUCUMOCTb
3ANeKTpMUYECKON NPOBOANMOCTU INEKTponnTa ot
passiyHbIX ¢akTopoB. Knaccudukauusa
KOHOyKTOMeTpuyecknx  metogos. Obnactu
NPUMEHEHNST KOHAYKTOMETPUMN.

AHanuTnyeckas KOHOYKTOMETPUSI.
KoHaykTomeTpuyeckoe TUTPOBaHME.
AnnapaTtypa ans KOHOYKTOMETPUYECKNX
N3MepeHui.

JlabopaTopHasi paborta. KauecTBeHHbIe

peakuuun Ha KaTuoHbI |l aHanMTUYeCcKon rpynnol.
KoHTponbHas 3agaya. AHanu3 cMecu KaTMOHOB
| n Il aHanuTUyeckux rpynn.

JlabopaTtopHasa pabota. lNpsimaa n KocBeHHas
KOHOYKTOMETpPUS.

JlabopatopHasa pabGota. Konnoksuym Ne1 no
Teme: KayecTBeHHLIN aHanuns

Tema 16. BonbTamnepomeTpus.
MHOukaTopHble anekTpoabl U Knaccudukaums

BOMbTamMnNepomMeTPUIeCcKmx METOL0B.
Monsporpadums. MNMpermyliectsa n HegocTaTkm
pTYTHOrO anekTpoaa. MonyyeHue n

XapakTepuctuka  BOMbTaMNepHOW  KPUBOW.
MpenenbHbin  ANPPY3HLIN TOK. YpaBHeHue
MnbkoBuya. MoTeHuman nonyBosHbl. PakTopsl,
BAMAIOWME Ha  BeNWYMHYy  noTeHuuwana
NOJSTYBOJSIHbI. KonnyecTtBeHHbI
nonsiporpagouyeckmi aHanus. Ycnosus
npoBeAeHus nongporpacuyeckoro aHanmaa.
AmnepomeTpuyeckoe TutpoBaHue. CyulHOCTb
mMeToga. AmnepomeTpuyeckoe TUTpOBaHue C
OLHUM n OBYMS NHAMKATOPHLIMU
nonspu3oBaHHbIMKM  anekTpogamu.  Beibop
noTeHuMana WHOUKATOPHOro anekTtpojga U
Hanaraemoro HanpskeHusi NP1 NCNonb30BaHUK
OBYX  WHOUKATOPHbIX  3anekTpoaoB. Bugbl
KPUBbIX TUTPOBaHUS.

JlabopaTopHasi pabora. KauecTBeHHbIe
peakuun Ha katuoHbl |l aHanuTu4eckon
rpynnbl. KoHTponbHasa 3agaya. AHanm3 cmecu
kaTtnoHos |l aHanuTnyeckon rpynnel.
JlabopatopHasa paboTta. Konnoksnym Ne 2 no
Teme: ONeKTpoXnMu4eckme MeToabl aHanusa.

12

Pasgen 7. MeTtoabl MONEKYNAPHON ONTUYECKON
CNEeKTPOCKONNU

ra




Tema 17. MonekynspHas abcopbumoHHasa
CreKkTpockonus (CnekTpooToMeTpus).

3aKkoHbl  MOrMOLLEHUSs  3NEKTPOMArHUTHOIO
N3nydeHnst U cnocobbl MX BblpaXKeHusl. 3aKoH
Bbyrepa-JlambepTa-bepa. MaTtemaTtnyeckoe
BblpaXeHMe  3TOro  3akoHa. BenuunHbl,
xapaktepusywowue nornouwieHne. OCHOBHbIE
MPUYMHBbI OTKITIOHEHUS OT OCHOBHOIO 3aKOHa
CBETOMNOMMOWEeHNsT  (UIHCTPYMEHTamnbHbIE U
PU3NKO-XMMUYECKME).

MpuHUMNMansHas cxema npubopa.
Knaccudmkaumst annapatypbl C TOHKM 3pEHUS
cnocoba MoHoxpomaTusauum (POoTOMETPSI,
crnektpogoTomMeTpbl). CBA3b  XUMMMUYECKOW
CTPYKTYpbl cOoefuHeHus ¢ abcopOUMOHHBIM
crnekTpoM. Cnocobbl NoNy4YeHust OKpalleHHbIX
COeINHEHUI. doTomeTpUuyeckme
aHanuMTU4eckue peareHTbl, TPeOOBaHMSA K HUM.
Cnoco0Obl onpegerneHus KOHLIEHTpauuu
BelecTB. M3mepeHue  BbICOKMX,  HU3KNX
ONTUYECKMX NIOTHOCTEN (AnddepeHLnanbHbIn
mMeToa). AHann3 MHOrOKOMMOHEHTHBLIX CUCTEM.
CnekTpodoTomeTpus Kak mMeToA
nuccregoBaHust  peakuui B  pacTBopax
(komnnekcoobpa3oBaHus,  MPOTONUTUYECKMX,
arperauun), ConpoBOXAAKLLUNXCA N3MEHEHNEM
CnekTpoB  nornouwleHus.  MeTtponormudeckue

XapaKTepUCTUKU " aHanuTuyeckme
BO3MOXHOCTU.  [pvMepbl  MPaKTUYECKOro
NpYMeHeHusl.

JlabopaTopHasi paboTta. POTOKONOPUMETPUS.
JlabopaTopHasi pabota. YnbTpadumonetoBas
CNEKTPOCKONUS.

Tema 18. MeToabl konebaTtenbHoOM
CMEKTPOCKOMNUN.

KonebaTenbHble  cnektpbl  Monekyn.  Wx
ocobeHHocTn. Knaccudmkaums MeTogoB Mo
crnocoly nony4yeHus konebaTtenbHbIX CNEKTPOB
(MK n KP-cnektpockonus). lNpuHunnuanbHas
cxema npubopa. OCHOBHblE TWUMbl UCTOYHUKOB
N3nyyeHns, 4eTEKTOPOB.

KauecTBEHHbIN (MOMEKYNAPHbIA, CTPYKTYPHO-
rpynnoBon) W  KONWYECTBEHHbIN  aHanu3
meTtoaamu K- n KP-cnektpockonuu.
JlabopaTopHasi paboTta. KoHTponbHasa 3agava.
AHanns cmecum aHuoHos I, I, wn |l
aHanUTU4eCcKux rpymnm.

Tema 19. MonekynspHass nIOMUHECLIEHTHasd
CMeKTpocKonus.

Knaccudmkaums BuOOB NOMUHECLEHUUN MO
NCTOYHMKaM BO30OYXaeHNs
(xemunoMmnHecueHUnst.  OUMONIOMUHECLLEHLNS,
3NEKTPONOMUHECLIEHLINS,
OTONIOMUHECLIEHLMA U ApP.); MEXaHusMy W
ONMTENBHOCTM cBeYeHus. dnyopecueHums u
docdopecLeHumsa. 3aKkoHbl JIIOMUHECLEHLUN.
dakTopbl, BMAMAKOLWINE HA WHTEHCUMBHOCTb
NOMUHecLeHUMN. TylleHne NIOMUHECLEHLINN.
AnnapaTtypa  JNIOMWHECLIEHTHOrO  aHanusa.
MpakTuyeckoe NpUMeHeHNe NMIOMUHECLEHTHOrO
aHanusa.

JlabopaTtopHasa paboTa. KoHTponbHasa 3agadva.
AHanus cyxoro BeLyecTaa.

10




Tema 20. HedenomeTtpunueckmi "
TypOmanmeTpmnyeckuin meToabl aHanmsa.
TeopeTunyeckme ocHoBbl MeToga. OcobeHHoCTH
KonnouaHblx pactBopoB. Cnocobbl nony4eHus
KONMnougHblX pacTBopoB. Annapatypa Aans
nposeaeHus HedenomMeTpnYecKoro "
TYpOUOUMETPUYECKOTO aHaNM30B.

Tema 21. MonsapumeTpuyecknin "
pecpakTomMeTpuieckuin MeToasl aHanmnsa.
TeopeTnyeckne OCHOBbI NONAPUMETPUYECKOTO
metoda. onyvyeHne nNOCKONONsipu3oBaHHOIO
cBeTa. MpuHUMN NonsipUMETPUYECKNX
n3MepeHui. 3aBUMCMMOCTb yrna BpalleHus
MoOCKOCTH nonspusaumu
NOCKOMNONSAPU30BaAHHOIO CBETA OT Pa3fNYHbIX
thbakTopOoB. Annapatypa ans
NonsApPUMETPUYECKNX N3MEPEHNIA.
TeopeTunyeckme OCHOBBb!
pedpakTomMeTpn4ecKoro mMeToAa.
lMpenomneHne ceeTa Ha rpaHuLe pasgena AByx
das. Nokasartenb npenomMmneHuns. 3aBUCUMOCTb
nokasatens npenoMneHnss OT  PasfUYHbIX
tbaktopoB. [londpusaumsa wn  pecdpakums.
Annapatypa gns  pedpakToOMeTpUYECcKMX
onpegeneHun. [pakTnyeckoe npuMeHeHue
NonApUMETPUYECKUX U pedpakTOMETPUYECKNX
N3MepeHui.

JlabopaTtopHasa paborta. PedpaktomeTpus.
Konnokenym Ne 3. no Teme: MeToabl
ONTUYECKOM CMEKTPOCKONUU.

Pasgpen 8. MeTtogbl aTtoMHOM OMTUYECKOM
CNEKTPOCKONun

ra




Tema 22. ATOMHO-3MUCCUOHHBLIN MeToA.

CnekTpbl atomoB. OCHOBHbIE N BO30OYXXAEHHbIE
3NEKTPOHHbIE COCTOSIHUSA aToMOB,
XapaKkTEPUCTUKN COCTOSIHUN. JOHepreTnyeckue
nepexodpl. MNpaBuna otbopa. XapakTepucTukm
CMEeKTpasbHbIX JIMHUIA: MONIOXEHNE B CMEKTPE,

MHTEHCUBHOCTD, nonywumpuHa. Ces3b
MHTEHCUBHOCTU C YNCITOM N3NTyvarolwmnx 4Yactumu,.
|_|pI/IHL|,I/II'II/IaJ'IbHaF| cxema aTOMHO-

3MWCCUOHHOTO  cnekTpomeTpa.  MICTOYHMKM
aToMmM3aLMn n BO3DYXXOEHUS: 3NeKTpuyeckme
pa3psiabl (QyroBble, WUCKPOBbIE, MOHUXKEHHOMO
OaBreHns), nnameHa, nnasmeHHble UCTOYHUKM
(NNa3moTpOHHl, WHOYKTMBHO CBsi3aHHas
nnasma), nasepbl. Ux OCHOBHbIE
XapaKTepUCTUKU: TemnepaTypa, cocTaB
aTmoccbepbl  aTomMu3aTtopa,  KOHLUEeHTpauums
3MNEKTPOHOB.

dusnyeckme ” XMMUYEcKMe rpouecchbl B
aTommzatopax. CnekTpanbHble U  U3UKO-
XUMUYECKME NMOMEXMU, CNOCOBbI MX YCTPaHEHWSI.
OcobeHHOCTM noAroToBkM npobbl u  ee
BBEJEHMSI B aTOMM3ATOpbl PasfvMyHOro Tuna.
KayecTBEHHbIN U KOMMYECTBEHHbLIN aHanua
aTOMHO- SMWUCCUOHHbIM METOLOM.
MeTponormnyeckume XapaKTepUCTUKM n
aHanuMTu4eckne  BO3MOXHOCTU.  [lpumepbl
MpaKTUYEeCKoro NpUMEeHeHNs
aTOMHO-3MUCCMOHHOIo MeToAa.

JlabopaTopHasi pabota. KoHTponbHasa 3agava.
AHanm3s cmecu katuoHos I, I, wn |l
aHanuTUYecKnx rpynn.

Tema 23. ATOMHO-aBCOpPOLIMOHHBIN MeToA,.
MpuHUMNuaneHas cxema aTOMHO-
abcopOuUMOHHOro cnekTpomeTpa. ATOMM3aTopbl
(nnameHHble 1 HennameHHble). UCTOYHUuKM
usnyyeHnss (Nnamnbl C MNOMbIM  KaTOAOM,
WCTOYHMKU CMIIOWHOrO CnekTpa, fasepsbl), WX
XapaKTepUCTUKM.

CnekTpanbHble U U3MKO-XMMUYECKUE MOMEXM,
cnocobbl  UX  ycTpaHeHusi. Bo3amoxHOCTH,
OOCTOMHCTBA W HeJocTaTkMm MeToda, €ero
CpaBHEHWE C aTOMHO- 3MUCCUOHHBIM METOLOM.
MeTponornyeckne xapakTepucTUKK.

Mpumepsl NpaKkTU4YecKoro NPUMEHeHNs
aTOMHO-abcopbunoHHOro Metoza.
JlabopaTopHasi pabora. KauecTBeHHbIe
peakuun anHwuoHoB |, Il, n Il aHanuTnyecknx

rpynn.
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Pasgen 9. Xpomatorpadudeckme meToabl
aHanusa

10

ra




Tema 24. Knaccudmkaums
Xpomartorpadu4eckmx MeToa0B no
NPUMEHSIEMbIM hasam, MexaHu3Mam
pasgeneHuns " TEXHUKE
Xpomarorpadu4eckoro aHanusa.

Cnocobbl nonyyeHusi XpomaTtorpamm
(bpoHTanbHLIN, BbITECHUTENbHbLIN,
SMIOEHTHbIN).

MonekynsipHo-agcopbLmMoHHas
xpomatorpacus. lNonspHble U HenonspHble
HenoABwkHble dhasbl M NPUHLMNBLI UX BbIGoOpa.
MopgudurumpoBaHHbie cunukarenm KakK
copbeHTbl. MNoaBmxHbIE hasbl M NPUHLINMBLI KX
BblGOpa.

MoHooB6MeHHas xpomaTorpadus. CTpoeHue 1
HU3NKO-XMMMYeckme CBOMNCTBa
MOHOOBMEHHUKOB. NoHoobmeHHoe
paBHOBecue. CeneKTMBHOCTb WNOHHOTO
obMeHa W dakTopbl ero onpegenswowye.
O6nactn NPUMEHEHS NOHOOOMEHHOM
Xxpomatorpadun.

OcapoyHas xpomatorpagus. [lnockocTHas
Xpomarorpagusi. O6wwe NPUHLMMbI
pasgeneHus. Cnocobbl nonyyeHus
MIOCKOCTHBIX XpoMaTorpamm (BOCXOASLLMMNA,
HUCXOOALWMN, KpyroBou, OBYMEPHbIN).
PeareHTbl Ons nNposiBNEHMsT XpomaTorpamm.
bymaxHasa xpomaTorpacpus. MexaHunsmbl
pasgeneHus. MoaBMXHbIE ¢asbl.
Mpeunmyliectsa n HegocTaTKU. TOHKOCNONHAsA
xpomatorpadumsa. MexaHusmbl pasgeneHus.
CopbeHTbl M nopBwxkHble pasbl. Obnactm
NMPUMEHEHMS.
OkncnuTenbHO-BOCCTaHOBUTENbHAS
xpomatorpacdusi.

Tema  25. [a3oBas " XungkoctHasi
xpomarorpaguu.

Ma3o-agcopbumoHHasa (rasoTBepaodasHas) u
raszo-xuakoctHasa xpomartorpacus. CopbeHThbl
N Hocutenu, TpeboBaHuss K HUM. MexaHuam
pa3geneHusi. Cxema ra3zoBoro xpomartorpada.
KonoHku. [leTekTopsbl, UX YyBCTBUTESTBHOCTb U
CENEeKTUBHOCTb. O6nactu NPUMEHEHMS
rasoBown xpomaTtorpadguu.

Buabl XXNOKOCTHOW Xxpomatorpacun.
MpeumyuiecTtBa BbICOKO9(PhEKTUBHOM
XunakoctHom xpomatorpacum (BOXKX). Cxema
YKWOKOCTHOrO Xpomarorpada. Hacocbl,
KONMOHKWN. OCHOBHblE TUMbl OETEKTOPOB, WX
YYBCTBUTENBHOCTb U CENEKTUBHOCTb.
JlabopaTtopHasa paboTta. ToHKOCMOMHAA W
NMOHOOOMEHHasi xpomartorpadusi.

ra

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexytoyHas aTTectaums
(Ok3ameH)

17

68

104

2,5

24,5

Bcero koHTakTHas pabota u CP no
AvcuMnvHe

138,75

149,25

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOe npoekTnpoBaHune y‘-le6HbIM nrnaHom He npeayCcMoOTpeHo




5. ®OHl OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUA

Koa HanmeHoBaHWe oueHOYHOro
lMoka3aTtenu oueHnBaHUs pesynbTaToB 0by4eHus
KOMMeTeHuUn cpeacTea
PackpbiBaeT CyTb TEOPETUYECKMX OCHOB XMMUYECKMX, PU3NYECKUX U
PUINKO-XUMUYECKMX METOLOB aHannaa. Bonpocki ans YCTHOTO
cobecefoBaHus
BbluncnsieT KoHUeHTpauun BeLlecTB (MOHOB) B pasnnyHbIX O6bekTax
OMK-2 Ha OCHOBE 3aKOHOB aHaNMTUYECKUX METOLOB.
BbibnpaeT meTton (MeToauMKky) aHanmsa, NpoBOAWUT CTATUCTUYECKYHD MPaKTUKO-OPUEHTUPOBAHHBIE
06paboTKy  9KCMEPUMEHTasbHbIX  AaHHbIX C  UCMOMb30BaHUEM sanaHus
MaTemMaTU4eCKMX METOLO0B MPU peLleHnn 3agay B NpodeccnoHanbHom
OEeATeNnbHOCTU.
PackpbiBaeT TeopeTnyeckme OCHOBbI COBPEMEHHLIX METOLOB aHann3a
pasnuyHbiX OOBLEKTOB M METOAOB MWHTEpNpeTaumMnm pesynbTaToB
3KCMEepUMEHTaNbHbIX OAHHbIX. Bonpocbl ans YCTHOTO
cobecenoBaHus
BbluncnseTr konuuectBo (KOHLEHTpauuio) BellecTBa B 00bekTe,
Or1K-5 NCNonb3ys KannbpoBOYHbIN rpaduk B KOOpAMHATax: aHanmMTUyecKun

CurHan - KOHUeHTpauu4.

BbiGrpaeT meTod (METOAMKY) BLINONIHEHUS M3MEPEHUIA KOHLEHTpaLmii
BELleCTB (MOHOB) B pasnUYHbIX OObeKkTax W UHTepnpeTupyeT
pesynbTaThl SKCNEPUMEHTANbHbIX AaHHbIX.

MpaKTUKo-OpUEHTUPOBaHHbIE
3aaaHns

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLIMN

YcTHoe cobecenoBaHue MucbMeHHasa paboTa

5 (0TnMuHO) NoHMMaHWe YyCrnoBus 3adauv, Brageet

[NonHbIN ncyepnbiBaoLLMn OTBET,
nokasbiBalOWUN MNOHMMaHUE npegMeTa.
OpureHTupyeTca B OCHOBHbIX TEpPMMUHaX,
3HaAKOM C OOMOMHUTENbHOW NMTepaTypou,
npaBunbHO OTBEYaeT Ha AOMOMNHUTENbHbIE
BOMpPOCHI.

CTyneHT nokasbiBaeT npasunbHoOe

HaBblkaMW aHanusa Yycrosusl, BbiGOPOM
HY)XHbIX 3aKOHOB M chopMyn Ans ee
peLueHus.

YmeeT npaBUNbHO 0BBSACHUTb
TEOPEeTMYECKME OCHOBbI aHanUTUYECKUX
MeTOZOB M NpaBWrbHO BbIGpaTb MeTod

4 (xopoLwuo) €e peLleHus.

aHanuaa.
CraHpapTHbIN OTBET, JIMLLIEHHbIN
WHONBMAYANbHOCTH. HonyckaeT

He3HauuTenbHble  MOrPelwHoCTM  Mpwu
oTBeTe Ha BOMpOChI.

CTymeHT  nokasbliBaeT  [OCTaTO4HOE
NnoHUMaHWe YCroBus 3agayv, BrageeT
HaBblkaMU aHanuaa ycrioBusi, nytaeTcs B
BbIGOpE HYXHbIX 3aKOHOB W chopMyn Ans

Ymeet npaBusbHO 0OBACHUTL
TeopeTU4eckme OCHOBbl aHaNUTUYECKUX
METOL4OB M NpaBuUibHO BblbpaTb MeToA
aHanuaa.

HenonHbin OTBET, nMerT MecTo
HebonblUne npob6ensl B 3HaHUSX.
[onyckaeT norpewHocT npu oTBETe Ha
BOMpPOCHI.

3 (YLI,OBJ'IeTBOpMTeJ'IbHO) OonbLUoe KONMMYECTBO HenpuHumunmanbHbIX

Moka3biBaeT 3HaHUA y4ebHoro matepmana
B MUHMManbHoOM o6beme. [onyckaeT

owmnbok. MoxeT YCTPaHUTb UX C NOMOLLbIO
npenoaasatend.




CTyOeHT nokasbiBaeT  HedoCTaTo4Hoe
NOHVMaHWe YCrnoBusA 3adadu, nytaeTca B
BbIGOpE HY)XXHbIX 3aKOHOB 1 hopMyn ANs ee
peLleHus.

HenonHbin oTBeT, ecTb OWUOKM B
N3NoXeHun Heckonbkux Tem. [lytaeTcsa B
TepMUHax.

He MoxeT 0TBETUTb Ha BONPOC 6e3 NOMOLLIM
ak3ameHaTopa. MHorouncrneHHble rpybble
oLMGKMN.

He noHumaeT ycnosue 3agayun, He MoOXeT
npeanoXxnTb BapuaHThl pelleHus. He sHaeT
TEOPETUYECKMX  OCHOB  aHarMTU4ecKuX
2 (HeyooBRNETBOPUTENbHO) | METOOOB M He MOXeT MpaBunbHO BbIOpaThb
MeTOop, aHanu3a nof KOHKPETHbIV OOBEKT.

MonbiTka cnNUCbIBaHUSA, UCMNONb30BaHMUS
Hepa3peLlleHHbIX TeXHU4YEeCKUX yCTpOVICTB
UM  nNonb3oBaHWe MOACKAa3Kom apyroro
YernoBeka.

BbInonHeHb! 1 3a4TeHbl Bce nabopaTopHble
paboTbl cornacHo pabouyeii nporpamme.
3ayTeHo MonyyeHbl MOMNOXWUTENbHbIE pPe3ynbTaThl
NPy BbIMOMHEHWE KOHTPOIbHLIX paborT,
OTBETOB Ha BOMPOCHI KOMMOKBMYMOB.

BbINOMHEHbI (H4aCTUYHO BbIMOSTHEHbI), HO HE
3a4TeHbl Bce nabopaTopHble paboThl
cornacHo pabouen nporpamme. NMony4veHbl
He 3ayTteHo oTpuuaTtenbHble unm YacTUYHO
oTpuuaTtenbHble pesynbTaThbl npu
BbINONIHEHME KOHTPONbHLIX paboT, 0TBETOB
Ha BOMNPOCHI KOJIITOKBMYMOB.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UNN UHbIE MaTepuarnbl, HeO6XoAMMbIE ANl OLleHKU 3HaHUNA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | dopmynmMpoBKM BOMPOCOB

Cemectp 2

Cnoco6bl YMEHbLUEHNA COOCaXXOAEeHUA.

|_|pI/I‘-IVIHbI 3arpAa3HeHna ocagkos. KJ'IaCCI/I(bVIKaLI,VIﬂ pa3nnyHbIX BUOOB COOCaXXOeHU4.

(DaKTOpr, BnAOLWME Ha NOJTHOTY oCaXaeHna ocagKkoB.

Cxema 06pa3OBaHVIﬂ ocagka. MexaHn3mbl ocaxxgeHus.

KOMI'IJ'IeKCOOGpa:iOBaHVIe, o6pasoBaHme MariopacTBOPUMbIX COEVNHEHNN.

YpaBHeHne HepHcTta. CTaHAapTHLIM U hopManbHbIN NOTEHLManbI.

O] N |[o] O |[R|lWIN]|=

Teopvwl KMCINOTHO-OCHOBHbIX NHOUKATOPOB.

10 Knaccudukauus TMTpPUMETPUYECKMX METOOO0B aHanuaa.

1 Pacuet pH B BychepHbix cuctemax. lMNoHaTMe 0 BydepHon eMKocTh. Beluncnernue 6ydepHon eMKoCTy.

12 BydepHble cuctembl. MexaHunam 6ycdepHOro AencTems.

13 Bbluncnenmve pH B pactBopax rugponmnsyoLmxcs Conen.

rmgponunsa.

15 BnvsHmne pH Ha anccoumnaumio cnabblx ABYXOCHOBHLIX KUCIOT.

I'Ipl/lpop,a XUMUYECKOMN CBSA3N B KOMMMEKCHbLIX COEAUHEHUSAX C TOYKN 3peHna MeToda MONEKYINAPHbIX op6MTane1?1.

I'Ipl/lpop,a XUMMWYECKOWN CBA3U B KOMMNIIEKCHbIX COEAMHEHUAX C TOYKM 3pEeHnA Teopumn KpuctTansm4eckoro nona.
BrnnsHne xumumyecknx B3aMmMogencTemm Ha BENTNMYNHY OKUCITUTETbHO-BOCCTAHOBUTESIbHOIO NoTeHunana: pH,

MexaHnam rmgponunsa. KonuyecTtBeHHble XapakTepucTukn npouecca rmaporninia: KOHCTaHTa rmapornnaa, CTeneHb

16 BnnsHne pH Ha anccoumaumio cnabbix 04HOOCHOBHLIX KACOT.

17 KOHLI,eHTpaLWIOHHbIe KOHCTaHTbI 4114 ONCaHuA paBHOBeCVIVI B pealibHblX CUCTEMaX.

18 PacueT pH B pacTBopax CunbHbIX U criabblx KUCNOT M OCHOBAHWMA.
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BrnivsHne xnmmnyeckux B3aMmoaencTBun Ha paBHOBECKE.

20 BrnnsHue anekTpocTtaTtuyeckmx B3aMMoaencTBUIM Ha paBHOBECUE.
21 OCHOBHbIE MOHATUS aHaANUTUYECKOW XUMUN.
Cemectp 3

22 Annapatypa Ansi BbICOKO3(EKTUBHOM XMUAKOCTHON XpomaTtorpadun.

23 OcobeHHOCTM 1 BUAbLI BbICOKOIG(EKTUBHON KNUOKOCTHOM XpomaTtorpadum.

24 PacnpegenutenbHas xpomatorpadus. OKMCnNnTenbHO-BOCCTaHOBUTENbHAs XpoMaTtorpadus.

25 Annapatypa ansi ra3aoBon xpomaTtorpagum.

26 TeopeTudeckne oCHOBLI XpoMaTtorpaduyeckoro aHanmsa rasos. [puHUKMN razoBor xpomMaTtorpaguu.

27 MoHoobmeHHas xpomatorpadumsa. OcagodHas xpomaTtorpadus.

28 Bugbl xpomaTtorpadum no mexaHmamam pasgenerus. MonekynspHo-agcopbumoHHasa xpomartorpadusi.

29 TeopeTunyeckme ocHOBbI XpoMaTorpaduyeckoro metoga aHanusa. Knaccndukaums xpomatorpaguyeckmx
METO0B.

30 MpakTnyeckoe npuMeHeHne pedpakToMETPUMN.

31 TeopeTunyeckme oCHOBbI pepakToMeTpruyeckoro Metoga aHanmsa. lNokasatens npenomneHnsi. 3aBUCMMOCTb
nokasaTtensi NPenoMIIeHNs: OT pasfnnyHbIX pakTopoB.

32 Monapusauma monekyrn. Beisoa dopmyrnel JlopeHu-JlopeHTua.

33 |Annapatypa ons nposegeHust HedpenomeTpruyecKkoro u TypbugumeTpnyeckoro MeTo4oB aHanmaa.

34 MeToabl onpegeneHns KOHLEHTpaummM BELLECTB B pacTBOpPe C MOMOLLbI0 HedhenomMmeTpnyeckoro m
TypOmanmeTpruyeckoro MeTo40B aHanuaa.

35 [TeopeTnyeckune ocHOBbI HEGENOMETPUYECKOTO U TYpOUOMMETPUYECKOTO METOAOB aHanunaa.

36 MpakTnyeckoe NpuMeHeHne TOMMHECLIEHTHOTO aHanunsa. CopTOBo@ ﬂrOMMHeCLI,eHTHbIﬂV aHanms.
JllommnHecueHTHasa Mrkpockonus. KayecTBeHHbIN U KONMMYECTBEHHbIW NMIOMUHECLIEHTHBIV aHanua.

37 Annapatypa ans noMnHecueHTHoro aHanmaa. ®dnyopumeTpbl. CnektpodnyopmumeTpbl.

38 3akoHbl NnoMmnHecueHUMmn. TyleHne NIOMUHECLLEHLINN.

39 TeopeTnyeckne OCHOBbI TIOMMHECLIEHTHOrO MeToAa aHanusa. Knaccudmkauus niomMmHeCLeHUnN.
JTlommnHoopbl. MexaHn3M BO3HWMKHOBEHMWS JIFIOMUHECLEHLINN.

40 Pernctpaums UK-cnektpos. MNpumeHenne VIK-cnektpomeTpun

41 MpowncxoxaeHue NK-cnektpos. Obnactu NK-cnektpa.

42 doTomeTpunyeckne MeToabl onpeaeneHns KOHLEeHTpaumm BeLecTB B pacTBope.

43 Annapatypa ans oTO3NeKTPOKONOPUMETPUIECKNX n3mepeHnn. OgHonyyeBble (DOTOINEKTPOKOSTIOPUMETPbI.

44 Cnocobbl M3MepeHnst UHTEHCUBHOCTM CBETOMOINOLLEHNS. BuayanbHble MeToabl.
DOTOINEKTPOKONTIOPUMETPUYECKME METOADI.

45  |XapaKTepucTuKa OCHOBHbIX Y3I10B, MMEILLMNXCSA BO BCEX CMEKTparbHbIX npubopax.

46 LiseT pactBopa. CnekTpbl nornoweHns. Beibop ycrnosuii Ansg KonopuMmeTpuyecknx onpegeneHunn. MNpuymHel
OTKITOHEHMS OT OCHOBHOIO 3aKOHa (hOTOMETPUN.

47 TeopeTunyeckme ocHoBbl HOTOMETPUYECKMX MeTOoA0B. OnTu4yeckme CBONCTBA OKpALLEHHbIX pacTBOPOB. 3aKOHbI
NpoXoXaeHns ceeTa Yepes BelecTBO. MonspHbI koadhduumeHT abcopbumm (nornoLleHus).

48 Cnoco6bl onpeaeneHnst KOHLEHTPaUun BELLECTB C MOMOLLbI aTOMHO-abCopOLMOHHOM CNEKTPOCKONUN.

49 TeopeTnyeckne ocHOBbl MeTOAa aTOMHO-abCcoOpPOLMOHHOM CNEKTPOCKONUMN.

50 KonuuecTBeHHbIN cnekTpanbHbI aTOMHO-3MUCCUOHHBIN aHanns3. PoToanekTpuyeckne MeTogbl.

51 KonnyecTBeHHbIN cnekTpanbHbii aTOMHO-3MUCCUOHHbIN aHanua. PoTtorpadunyeckmne MeToabl.

52 KayecTBeHHbIN SMUCCUOHHBIN aHanms.

53 |TeopeTuyeckne OCHOBbI METOAA AMUCCUOHHON cnekTpockonum (3C)

54 Onpepenenne KOHLEHTpaLMKN BELLECTB B pacTBOPE BONIbTaMNEPOMETPUYECKMM METOO0M.

55 |TeopeTnyeckune OCHOBbI BONbTaMNeEPOMETPUYECKOrO aHanmaa. YpasHeHme Minekosuya.

56 KpvBble KOHOYKTOMETPUYECKOrO TUTPOBAHUS, UX TUNbI. [puMepbl KOHOYKTOMETPUYECKOTO TUTPOBAHMS.

57 KoHaykTomeTpuyeckoe TutpoBaHme. CywHocTe MeToga. OnpeaeneHme TOYKM 3KBMBANEHTHOCTM MO
9MNEKTPONPOBOAHOCTW.

58 KoHgyktomeTpusi. MNpamasa n kocBeHHasi. XapakTepuctuka MeTogoB.

59 Knaccudukaums MOHCENEeKTUBHbIX 3N1EeKTPOAOB.

60 MoHcenekTuBHble anekTpoabl. OCHOBHLIE XapaKTEPUCTUKM MOHCENEKTUBHbIX 3NIEKTPOLOB.

61 MoTeHunomeTpuyeckoe TUTpoBaHue. Cnocobbl onpeaeneHns KOHEYHOM TOUYKM TUTPOBAHWS.

62 OneKkTpoabl CpaBHEHMS.

63 OnekTpofbl B NnoTeHUMOMETpuU. MIHaMKaTopHble anekTpoabl. Anektpoapbl 1-ro, 2-ro, 3-ro pogoB. ANeKTpoabl Ha
WOH BOZOpoOaa.

64 Obwas xapakrepucTnka noTeHUMoMeTpudeckoro aHanmaa. Knaccndukaumss MeTogoB.




65 Teopwst ocaxxaeHusi B rpaBMMETPUYECKOM METOAe aHanm3aa: Belbop ocaanTenst, NofIHOTa OCaXKAEeHUs, MEXaHU3M
obpasoBaHus 0CagKoB.

66 CYLIJ,HOCTb rpaBMMeTpn4eCcKoro aHanumaa. Tunbl rpaBMMeTpu4HeCcKnx onpe,qeneHMﬂ.

67 MeToab! O6Hapy)KeHVIF| KOHEYHOW TOYKN 0CaguTeNbHOro TUTpOBaHUA.

68 OcapgutenbHoe TuTpoBaHue. KpuBble TUTpOBaHMS.

69 [OcobeHHOCTU KOMNOMAHBIX PACTBOPOB U CMOCOOLI MX MOMyYeHUs.

70 Ycnosus ocaxgeHusi KpucTtanin4eckmnx ocagKkos. Ycnosus ocaxgeHus aMOprHbIX ocagkoB. CoocaxaeHue.

71 MeToab! O6Hapy)KeHVIF| KOHEYHOW TOYKU KOMMJ1€KCOHOMETPUYECKOIro TUTPOBAHUA.

72 KomnnekcoHomeTpuyeckoe TuTposaHune. Kpmeble TUTPOBaHUA.

73 MeTtoapl 06Hapy>|<eH|/|ﬂ KOHEYHOW TOYKWN OKUCITUTENTbHO-BOCCTAHOBUTENBHOIMO TUTPOBaHUA.

74 OKkuncnmMTenbHO-BOCCTaHOBUTENBHOE TUTpOBaHMe. KpVIBbIe TUTPOBAHUA.

75  |XpoModhopHas Teopus KUCMNOTHO-OCHOBHBIX MHANKATOPOB.

76 MoHHag Teopua KNCINOTHO-OCHOBHbIX MHOUKATOPOB.

77  |TuTpoBaHue cnabbix KUCMOT cnabbiMy OCHOBaHMUSAMU. KprBble TUTPOBaHMS.

TVITpOBaHVIe cnabblX KNCMOT CUMbHBIMU OCHOBaHUSIMMU. TVITpOBaHVIe CUIbHbIX KACMOT cnabbiMy OCHOBaHUSIMM,

78
KpvBble TUTpOBaHMS.

79 TuTpoBaHmne CUNbHON KNCROTbl CUINbHBIM OCHOBaHUEM. KprBble TUTPOBAHUS.

80 KncnoTHo-ocHoBHOE TUpoBaHue. KJ'IaCCI/I(bMKaLI,Mﬂ mMeTona. CTaHLI,apTHbIe pPacTBOpPbI. BbluncneHuve
KOHUEHTpaunn BOOOPOAOHbIX NOHOB, pH B pacTBOpax 3J1EKTPOJINTOB.

81 OCHOBHOW 3aKOH B TUTPUMETPMYECKOM MeToAe aHanm3a. PacyeTbl B TUTPUMETPUN.

82 XapakrepucTuka TUTPMMETPUYECKOro aHanuaa. Peakuun, ©cnonb3yemble B TUTPUMETPUUYECKOM aHanuse.
Knaccudgukaums MeTOA0B TUTPUMETPUM.

KonuyecTBeHHbIN aHann3. 3agayn KoNMYeCcTBEHHOro aHanuaa. MeTtoapbl konM4yecTBeHHOro aHanusa. PacyeTbl B
KOJTM4eCTBEHHOM aHarnmse.
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5.2.2 TunoBble TeCTOBbIE 3a4aHUSA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OpUEHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

1. HaBecky 0,1506 r TexHuyeckoro 6pomuga kKanus pactBopunu B Boge u ottutpoBanu 22,0 cm3 0,05 H.
pactBopom Hg(NO3)2 (K=1,0107). Belumncnuts MmaccoByto gonto KBr B o6pasLe.

2. Haeecky 2,8530 r xnopuga HaTpus pacTBopunu B MepHon konbe emkoctbio 500 cm3. Ha tutposaHue 20,00
cm3 pacTteopa m3pacxogosanu 19,95 cm30,1 H. pactBopa Hg(NO3)2. (K=1,0550). Beluncnnte maccoByto gonto xnopuaa
HaTpus B o6pasue.

3. [o kakoro o6bema Hy>HO 4oBeCTU pacTBop, B koTopoMm cogepxutcs 1, 530 r NaOH, 4tobbl Ha TUTpoBaHue
20,0 cm3 pacTtBopa m3pacxogoatb 14,7 cm3 pacteopa HCI (THCI=0,00380 r/cm3)?
4. Hagecky 0,600 r H2C204*2H20 pacTteopunu B MepHoli konte emkocTtbio 100 cm3. Ha TutpoBaHue 20 cm3

nonyyeHHoro pactBopa u3pacxogoBanu 18,34 cm3 pactBopa NaOH. Onpegenvte MOMSPHYIO KOHLEHTpaLuio
akBmBaneHTa NaOH B pactBope 1 ero tutp no H2C204.

5. Ha tutpoBaHue 25 cm3 pactBopa FeSO4 B H2S04 nspacxogosanu 31,25 cm3 0,1 H. pacTBopa K2Cr207.
Ckonbko Bogbl HyHO fobaButb k 200 cm3 pactBopa conu xenesa (Il), 4Tobbl caenatb pacteop To4HO 0,05 H.?

5.3 MeToanyeckue maTtepuansi, onpegensiolime npouenypbl oleHMBaHUA 3HaHUW, YMeHUIW, BnaaeHU (HaBbIKOB
1 (MnKN) NpPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHoM aTrectauMu U NopsaoK NMKBUAALMY akageMmyeckomn
3a10/MKEeHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCTaLUUN pernameHTUPOBaHO foKalibHbIM HOpMaTMBHbIM aktom CII6IYMNT[
«lMonoxeHune o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NMPOMEXYTOYHON aTTecTaLmm obydaroLwmxcsa»
Ycnosusamu gonycka oby4varowerocs K npoMeXyTOYHON aTTecTaumm SBNSATCS BbINOMHEHUE WM 3awuTbl BCEX
nabopaTtopHbIx paboT cornacHo pabo4yer nporpamme; NoMnoXnUTeNbHbIE pe3yrbTaTbl BbINOMHEHUST KOHTPOSbHbLIX paboT,
OTBETOB Ha BOMPOCHI KOSISTOKBMYMOB.
5.3.2 ®opma npoBeaeHUs NPOMEXYTOUYHOM aTTecTauum No gucumnimnHe

YcTHas + lMNucbmeHHas KomnbloTepHOE TECTMpPOBaHME NHas

5.3.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTaumMm nNo gUCUUNIIMHe

Bo3MOXHOCTb NoONb30BaTbLCA crnpaBoOYHbIMU Tabnuuamm un KanbKynATOPOM.
BpeMﬂ NnoAroTOBKM OTBETOB Ha 3aJaHUSA 3K3aMeHaunoHHoro buneta - 45 MUHYT.




6. YYHEBHO-METOANYECKOE N N(H®OPMALIMOHHOE OBECMNEYEHUE aANCUUNNUHDI
6.1 YyebHas nutepatypa

ABTOp | 3arnasue | MN3paTenscteo | l"oa vsgaHua | Ccbinka
6.1.1 OcHoBHas y4yebOHas nuTepaTtypa
MonyaktoBa, B. A.,|®usnko-xummyeckne metoabl| Benropoa: benropoackuii https://www.iprbooks
Myxauesa, B. [l. aHanwsa roCyAapCTBEHHbIN hop.ru/92304.html
TEeXHOMorn4yeckuni 2018

yHuBepcuteT um. B.T.
Lyxosa, O6C ACB

Monyaktosa, B. A. AHanuTtuyeckas xumusa.| benropog: benropoackuin https://www.iprbooks
Xummndeckune MeToabl rocyaapCTBEeHHbIN hop.ru/92239.html
aHanusa TEXHOOMNYECKNN 2018

yHuBepcuteT um. B.T.
Lyxosa, O6C ACB

3onoTtos 0. A. BBegeHve B aHanuMTM4YeCKyto https://ibooks.ru/read

XUMUI0. — 2-e u3g., anekTpoH.| Mocksa: JlabopaTtopus 2020 ing.php?

3HaHuN short=1&productid=3
72679
6.1.2 lononHuTenbHasa y4yebHasa nutepaTtypa
AnapHes, A. U.,|AHanuTnyeckas xummusa 1 HoBocubupck: https://www.iprbooks
KasakoBa, A. A.,|dusmnko-xummndeckne metToabl Hosocunbupckuii hop.ru/91180.html
AnekcaHngposa, T. . |aHanu3a rocyapCTBeHHbIN 2018
TEXHUYECKNI
yHUBEpCUTET

CrtapukoBa T. A.|AHanuTuyeckas XxXumusi u http://publish.sutd.ru/
JlbicoBa C. C.,|dunsuko-xummyeckne metogbl tp_ext_inf_publish.ph
3eBaukumn O. 3.,|aHanu3a. dusmko- p?id=3162
XonoxoHosa J1. U. XUMU4eckme MeToabl Ccrno.: cnieryntg 2016

nccrnegoBaHus.

MoHooOMeHHast

Xpomatorpadgus
JInHbKoO, n. B.,| Teopetnyeckne OCHOBBI http://www.iprbooksh
PygHuukas, O. B.,|aHanuTnyeckon xummm MockBa: Poccumncknin op.ru/104270.html
KyntbiwkuHa, E. K, YHUBEPCUTET APYXKObI 2018
Hobpoxotoea, E. B, HapoJoB
Xpyctanes, B. H.
JlbicoBa C. C.,|AHannTnyeckas xummss MU http://publish.sutd.ru/
CkpunHukoBa T. A, |dDuU3nKo-xumMu4eckne metoabl tp_ext_inf_publish.ph
3eBaukum 0. 3. aHanusa. dusnyeckas Xxmmus. Ccr6.: CrerynTa 2017 p?id=2017201

MoTeHunomeTpus.

MoTeHunomeTpuryeckoe

TUTPOBaHUE

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(POPMALMOHHO-CNPABOYHbIX CUCTEM

Cnncok PU3nKo-xmmmndecknx BennyumH cuctembl CA ¢ 0603Ha4YeHNAMN 1 pa3MepHOCTbIO [ONEKTPOHHbIN pecypc].
URL: http://old.iupac.org/reports/1993/homann/index.html

OKMCNUTENBbHO-BOCCTAHOBUTESbHBLIE noTeHumnansl [OneKkTpoHHbIN pecypc]. URL:
http://www.chem.msu.su/rus/handbook/redox/welcome.html

OnekTpoHHO-6MbnmoTeyHas cucrema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru

OnekTpoHHas 6ubnuoteka y4yebHbix nsgaHun CrNoeryrnTh [OnekTtpoHHbin pecypc]. URL: http:/publish.sutd.ru

6.3 MNepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmmMHoOro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeO6XoAMMOW ANA OocyLlecTBNEeHNA obpa3oBaTeNnbLHOro
npouecca no gucumnnuHe

JlaGopaTopHble 3aHATUS CO CTyAeHTaMu MpPOBOAATCS B CreuuanvavpoBaHHbIX MOMeLLeHUsX Kadenpsbl,
060pyA0BaHHBIX XMMWUYECKOW MOCYLOW, XMMUYECKUMU peakTMBaMW, U3MepUTENbHbIMU NpuGopamu, AMCTUMNSTOPOM,
CYLUMMbHBIMY LWIKadhaMm, MyderbHOM NeYbio, KOMNLITEPOM.

AyanTtopus OcHalueHne
NekunonHas MynbTumegunHoe obopyaoBaHue, creumnanusmposaHHas Mebenb, Jocka
ayauTopusi

YyeBHas ayauTopus CI'IeLI,I/IaJ'II/I3VIpOBaHHa$| mebenb, gocka
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