[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
WHbopMmauus o Bragenbue:; MHOBPHAYKUA POCCUMN

OUPRALPRAPHOSFRVARRSTBEHHOE Dlof)XeTHOe obpasoBaTesibHOe yUpeXaeHue Bbicluero obpasosaHus
[lomkrocts: MpopekropMAMKARLKMA TOCyAaAPCTBEHHbIN TEXHOJIOTMYECKUWA YHUBEpCUTET»

[ata nognucanus: 28.09.2023 09:58:54

YanPakytsteavapMaueBTUYecknin hakynbTeT

faa404d1aeb2a023b5f4a331ee5ddc540496512d

YTBEPXOAIO
MpopekTop no yyebHon paboTe
J1.1. 3apopoxxHas

« » 20 r.
PABO4YAA MPOrPAMMA
no aucumnanHe b1.0.15 AHanuTnyeckKkasa XMmMua
Mo HarnpaB/EHUIO MOArOTOBKM 33.05.01 ®APMALNA
no npoduso NOAFOTOBKK (Cneynanmnsanmm)
KBasIMMKaumnsa (cTeneHb) BbIMYCKHMKA MpoBu3op
¢opmMa obyyeHus O4yHasg,
ron Havyana rnoaroToBKK 2022
Mawnkon

1/57



Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noaroToBku (cneunmanbHocTn) 33.05.01 PAPMALNA

CocTaBuTesnib pabouyer nporpamMMmsi:

HoueHT, kKaHa. 6uon. Hayk MoanncaHo npocton 30 JlokTnoHoBa Onbra AHOpeeBHa
21.07.2022
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouyas nporpaMma yTBep>XAeHa Ha 3acepaHum Kacdenpbl:
Dapmauumn

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

29.08.2022 MoanncaHo npocton 3 ApyTioHOB ApTyp KapnyLiosuy
29.08.2022
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen
Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneunanbHOCTN)
29.08.2022 MoanucaHo npocton 3l ApyTioHoB ApTyp Kapnyuliosuy
29.08.2022

(moannce) (®.1.0.)

2/57



1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Llenblo O0CBOEHUA OUCUUMINHBI ABAseTca obecrnevyeHne aHalUTUYECKOW MOoArOTOBKU
CTYOEeHTOB; hOpMUPOBaHME MNPOPECCMOHANLHOIO MbIWIEHUA A1 PeLleHna 3a4ay no aHaausy
JIEKAPCTBEHHbIX BELLECTB.

Ona peannsauunm NoCTaB/IEHHON Lenn HeobXxoaMMo peLLNTb Ceaylolle 3apaUuun:

- obecneynTb 3aKpernseHne TeopeTu4eckoro matepumana, cpopMmpoBaTb YMEHUSA U HAaBbIKN
aona peweHums I'IpO6J'I€MHbIX N CUTYaUUNOHHbIX (I'IpO(*)eCCI/IOHaJ'IbeIX 3aja4) No aHaauTu4eckom
XNMNN,

- CTUMYIMPOBATb CTYAEHTOB K CUCTEMATUYECKO CaMOCTOSITEeNIbHOW paboTe;
- 0OCBOUTb CMocobbl 1 METOAUKUN, NCMOJIb3YEMbIE B aHAIMTUHECKON XUMUN;

- obecne4ynTb NpuobpeTeHne TeopeTUYECKUX 3HAHUIN MO aHAINTUYECKON XumMnm B obnactu
N3y4eHUS aHaIMTUYECKMX CBONCTB BELLLECTB B 3aBMCMMOCTM OT UX XUMUYECKOro CoCTaBa U yC/I0BUN
CyLLLeCcTBOBaHUS;

- U3YYUTb aHaNUTUYEeCKMe peakuum n gpyrve opmebl B3aMMOAENCTBUS Mexny BeuwecrtesamMun
B 3aBNCMMOCTN OT NX XNMNHECKOro coCtaBa U yCJ'IOBI/IIh npoTeKaHn4A npouecca.

- C(hOpMUPOBATb YMEHUSA NCMOJIb30BaTb COBPEMEHHbIE: TEXHMYECKME CpeCcTBa A5 peLleHmns
NPakTUYeCKNX 3a[ay; OonTMMaJsibHble MEeTOOMKN KayeCTBEHHONO W KOJIMYECTBEHHOro aHasin3a
BELLECTB; WCTOYHWKW Hay4YHOW, CMNpaBOYHOW snuTepaTypbl, pecypcbl WHTepHeTa; MeToauKw
CTaTUCTUYeCKOo 06paboTKN AaHHbIX, KOMMbIOTEPHbLIE BO3SMOXXHOCTWN NHTEpnpeTaumn rpadnyeckmnx
OAHHbIX O HaxXxO0XIOEHWUS WCKOMBIX BEJIMYWH; MEPCrNeKTUBbl Pa3BUTUS HOBbLIX TEXHOJIOMWN,
NCMNosib3yeMbIX B MeauLMHe, hapMauumu;

- 0by4nTb CTyOeHTOB npaBuiamM TexHukn 6e3onacHocTu npu pabote ¢ nabopaTopHomn
nocygonn un npubopamu, NPUBUTb HaBbIKW BbIMNOJHEHUS aHaNAW30B; CTUMYAMPOBaTb Yy4ebHo-
nccnenoBaTenbCkyo paboTy;

- BblpaﬁoTaTb y CTyOeHTOB crnocobHoOCTb NMPNUMEHATb MNOJIiy4eHHblE 3HaHWUA Npn MN3y4eHUn
nocnengyrwmnx Kypcos  oUCUNNINH, a TaKXe B csoen I'IpOCII)eCCI/IOHaJ'IbHOVI neAaATeNbHOCTHN.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OucumnnnHa <«AHanuTu4yeckas XMMUA» U3yYaeTCcd B TpeTbeM U 4YeTBepToM ceMecTpe,
OTHOCUTCA K 0653aTenbHoM YacTn b1.0.15 obpa3oBaTenbHOro cCTaHgapTa BbicLero obpa3oBaHus no
cneymanbHoCcT «@apMaumns».

OcCHOBHbIle 3HaHMSA, Heobxoanmble AN n3ydyeHma ancumninHbl:

dnnocopmsa: OCHOBHbIE 3aKOHbl W KaTeropum [JuaseKTUKM, OCHOBbl TeopuUM Hay4HOro
MO3HaHWNA.

XUMus: cTpoeHne MoJsieKys, TUMbl XUMUYECKUX CBS3EN, KJacCMpukauus M HOMeHKNaTypa
OpraHMYeCcKNx CcoeAuHEeHNn, 3aKOHOMEPHOCTW MPOTEKAHUS XUMUYECKUX PeakLWUid, OCHOBbI
XVMUNYECKON TEPMOANHAMUKUN , KUHETUKN XMMUYECKMX PEeaKkLWUii, OCHOBbI KaTanusa, rmaposnusa,
reTeporeHHbIX paBHOBECUiA, paBHOBECUIA B pacTBOpax;

du3mKa, MaTemMaTuka, UHPopMaTuKa: obuwme npencrtaBneHna o bnodpusmke membpaH,
CbI/I3VI‘-IeCKI/Ie OCHOBbI METOAOB aHa/n3a N nevYeHns, HaBblK NMOJIb30BaHUA KOMMbIOTEPOM U pa6OTbI B
cetn NHTepHeT.

JITaTUHCKNIM A3bIK, OCHOBbI TEPMUHOJIOT MW, WUHOCTPAHHBIN A3bIK: MOHMMaHNE TEPMUHOB U
0603Ha4YeHUn, UCNOJIb3YEMbIX B aHAIMTUYECKON XUMNU, yMeHne paboTaTb C MHOCTPaHHOWN
anTepaTypon.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OMnK-1.1 MpnmMeHsieT 0OCHOBHble Buonornyeckme MeToabl aHaan3a ans
pa3paboTKu, nccnenoBaHUM N SKCNEPTU3bl IEKAPCTBEHHbIX
CPeACTB N IEKapCTBEHHOI0 PacTUTEsIbHOrO Chipbs

5/57



4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DOopMbl KOHTpPONA Bupgbl 3aHATUN Utoro
(konmyecTBo) Yyacos
3K 3a Jlex Jla6 cPn KPAT | KoHTpO cpP
Jib
Kypc 2 Cem. 3 1 17 68 0.25 22.75 108
Kypc 2 Cem. 4 1 17 68 0.35 35.65 59 180
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA

cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no HepensamMm cemecTpa),

NPOMEe>XyTO4HOMN

aTTectauum (no

ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12

3 Paspen 1. NpeameT, 3aga4vm n MeTobl 1 2 4 2 Ob6cy)xaeHne OoKIanos
aHaIMTUYECKON XUMUN

3 Pazpen 2. OcHOBHble pa3faesibl COBPEMEHHOMN 2 4 2 PelleHne cuTyaunOHHbIX
AHANNTUYECKON XUMUN 3ajay. bavy-onpoc

3 Pa3pen 3. HekoTopble NONOXXeHUs Teopun pacTBOPOB 3 2 4 2 TecTupoBaHue
3N1eKTPONNTOB N 3aKOHa AENCTBYIOLWNX Macc,

NPYMEHsIEMbIX B @HAJIMTUYECKON XM

3 Pa3pen 4 N'eTeporeHHble paBHOBECUs B CUCTeMe 4 4 2 PelweHne cntyaumoHHbIX
0Caf 0K - HacCbILEHHbI pacTBOP MaslopacTBOPUMOro 3apad. TecTmpoBaHue
3/1eKTPOANTA U NX POJIb B @HAJINTUHECKON XUMNUN

3 Paszpgen 5. KNCNOTHO - OCHOBHbIE paBHOBECUS U NX 5 2 4 2 PelweHne cntyaumoHHbIX
pOJib B aHaJINTUYECKON XUMUUN 3apa4y. TecTupoBaHue

3 Paspnen 6. OKUCAUTENb-HO - BOCCTaHOBUTEIbHbIE 6 4 P Ob6cyxaeHne f0KNanoB.
CUCTEMbl M UX POJIb B @aHAJINTUHECKON XUMUMN PeweHune 3apay.

3 Pazpen 7. PaBHoBecus komniekcoobpa3oBaHUsS N NX 7 2 4 2 MynbTumeaninHbie
poOJib B aHaJINTUYECKON XUMUUN rnpeseHTaunn CTy4EHTOB.

TecTupoBaHue PeweHune
3ajad

3 Pazpen 8. NpuMeHeHMe opraHN4Yecknx peareHToB B 8 4 2 PelleHve cnTyaunoHHbIX
aHaIMTUYECKON XMMUN 3agad. bavuy-onpoc

3 Paspen 9. XpomaTorpagunyeckme MeTonbl aHaansa 9 2 4 2 MynbTumeaninHbie

rnpeseHTauunn CTy4eHTOB
PelwleHne cuTyauMoOHHbIX
3agay. bavuy-onpoc

3 Pasgnen 10. MeToAbl pasgeneqHusa un 10 4 P PelwieHne cntyaumoHHbIX
KOHUEHTPUPOBaHNSA BELLECTB B aHa/IMTUYECKON 3apad. bavuy-onpoc
XUMUU

3 Paszpen 11. KayeCTBEHHbI XMMNYECKNIA aHaNN3. 11 2 4 PelleHve cnTyaunoHHbIX

3aja4y. TecTmpoBaHue.

3 Paspen 12. NpumeHeHne pnsnyecknx n PU3nko- 12 4 PelleHne cuTyaunOHHbIX
XVMUYECKMX MeTOA0B B Ka4eCTBEHHOM aHasn3e 3aja4y. TecTmpoBaHue.

3 Pazpen 13. Knaccugukaumsa meTonos 13 2 4 PelweHne cntyaumoHHbIX
KOZIMY4ECTBEHHOr0 aHanmsa (xmmmyeckne, pusnko- 3ajay. TecTmpoBaHue.
XMMUYeckme, pusndeckme, brosormyeckue)

3 Pasznen 14. N'paBUMETPUYHECKNA aHaNn3 14 4 PelweHne cntyaumoHHbIX
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Cem Paspen oMcUMNINHDbI Hepen Bupbl yuebHou paboTbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) XXYTOYHOW KOHTpONs

cTpa Jlek Nab6 ne cPn KPAT |[KoHTpoO (o] 4 C3 ycneBaeMoCTM TeKyLuero
nb (no Hepensam cemecTpa),

NPOME>XXYyTO4YHOMN

aTTecTauum (no

ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12

3aja4y. TecTmpoBaHue.

3 Paspen 15. XuMmun4yeckme TutTpnMeTpnyeckmne Metoabl 15 2 4 PelleHne cuTyaunOHHbIX
aHanu3a 3apa4. TecTtupoBaHue.

3 Pa3pgen 16. TutpoBaHue B HEBOAHbIX cpefax 16 4 PelweHne cntyaumoHHbIX

3a4a4. TecTMpoBaHwue.

3 Pa3pen 17. KUC/IOTHO-OCHOBHOE TUTPOBaHme 17 -18 4 4 PelwieHne cntyaumoHHbIX
CywHocTb MeToga. OCHOBHbIE peakunn u TUTPaHTbI 3apad. TecTmpoBaHue.
mMeToAa.

3 [MpomexxyTo4yHas aTTecTaums 18 0,25 2,75 3a4eT B TECTOBOW 1 YCTHOMN

thopme

4 Pa3pen 18. OKUC/INTENbHO-BOCCTAaHOBUTESIbHOE 19-21 2 10 8 PelwleHne cntTyaumoHHbIX
TUTpOBaHMe 3ajad. TecTmpoBaHue.

MocTpoeHne KpmBbIX
TUTPOBaHUA.

4 Pazpen 19. KomnnekcnmMmeTpuyeckoe TUTpoBaHne 22 2 8 8 PelleHve cnTyaunoHHbIX
3apad. TecTmpoBaHue.
[MocTpoeHune KpmBbIX
TUTPOBaHWA.

4 Pazpen 20. OcagutenbHoe TUTpOBaHUe 23 2 10 8 PelweHne cntyaumoHHbIX
3apa4. TecTupoBaHue.
[MocTpoeHme KpmBbIX
TUTPOBaHWA.

4 Paspen 21. OnTnyeckne MeToAbl aHasin3a 24 - 26 2 10 8 TecTupoBaHue

4 Paspgen 22. JIOMUHECUEHTHbIN aHan3 27 2 10 8 TecTnpoBaHue

4 Pazpen 23. XpomaTorpaduyeckme MeToabl aHaamsa 28 - 30 2 10 8 TecTupoBaHue

4 Pasnen 24. dneKTpoxmMuyeckne MeTobl aHaansa 31 2 10 8 TecTupoBaHue

4 MpomMeXxxyTo4Hasa aTTecTayums. 34 35,65 3 JK3aMeH
UTOro: 34 136 0.25 0.35 35.65 | 81.75
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5.4. Copep>XaHue pa3aesnioB AUCUUNAUHbI (MOAyna) «<AHaAUTUYECKas XUMuUa», obpasoBaTesibHble TEeXHOJIOrMMU

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
3 Paspen 1. MNMpeamerT, 3aga4n AHannTmnyeckasa XxmMmmsa n OnK-1.1 3HaTb: OCHOBHbIE MOHATUA | Cnana-nekuunm

N MeToAbl aHaJINTNYECKON
XnMmmn

XUMNYECKNIA aHanus.
OCHOBHbIE MOHATUA
AHANNTUYECKON XUMUK:
MeToJ[ aHajiM3a BellecTBa,
MeToAMKa aHanum3a,
Ka4YeCTBEHHbIN aHanns,
KOJINYECTBEHHbIN aHanns,
3J/IEMEHTHbIA aHanNus,
PYHKLUMOHANbHbLIA aHanuns,
MOJIEKYIAPHbLIA aHaNn3,
a30BbIN aHaNn3.
KayeCcTBEHHbIN XUMNUYECKNI
aHann3, KOIMYEeCTBEHHbIN
aHaNn3, opraHu-4eckumn
3JIEMEHTHbIN aHanNus,
pursnyeckme n Pusnko-
XUMNYeckmne
(MHCTpYMEHTasnbHbIE)
MeToAbl aHan3a
(onTun4yeckue,
XpomMaTorpadunyeckue, ane
KTpoxmmmyeckune).lNpumene
HMe MeToLoB
QHaINTUYECKON XUMUKN B
papmaumn.
dapMaLeBTUYeCKUN
aHanun3. ®apMakonenHble
MeToAbl. AHaNNnTU4YecKmne
MPU3HaKN BELECTB 1
aHaIMTU4YeCKne peakumu.
XapakTepucTuka
YYBCTBUTENbHOCTU
QHAINTUYECKUX peakLuumn
(npepencHoe pasbasneHne,
npegesnbHas
KOHLEeHTpauus,
MUHUMaNbHbIN 06beM
npeaesnsHo pasbaBrieHHOro
pacTBopa, npenen
obHapy>xeHus, NnokasaTenb

aHaINTUYECKOWN XUMUN:
MeToJ[ aHa/im3a BelecTBa,
MeToAuKa aHanms3a,
KayeCcTBEHHbIN aHa-N13s,
KOJINYECTBEHHbIN aHanns,
3JIEMEHTHbIN aHaNus,
(OYHKLUMOHANbHbIA aHanums,
MOJIEKYJISIPHbIA aHanNus,
a30BbIN aHaNn3. YMEeTb:
pewaTb 3af4aym no
onpeneneHuto
YYBCTBUTENbHOCTU
aHaIMTUYECKNX peakumi,
Bnapetb:MmeToankamm
Ka4YyeCTBEHHOro
XUMNYECKOro aHanm3a.
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
YYBCTBUTENILHOCTN).
MoarotoBka obpasua K
aHanun3y. CpegHsasa npoba.
OT60p cpenHen Npobbi
XKUAKOCTW, TBEPAOro Tena
(ogHOPOAHOIO n
HEeoAHOPOAHOro
BewlecTBa). Macca npobsi.
PacTBopeHune npobsbl (B
BOAE, B BOAHbIX pacTBOpax
KUCIOT, B APYrumx
pacTBOpUTENSAX),
obpaboTka npobbl unn ee
CnJiaBJieHne C CONsaMN.
Pasgen 2. OcHOBHble AHanuTnyeckas XmMma n OMnkK-1.1 3HaTb: OCHOBHbIE MOHATUA | MynbTUMeAnn-Hble
pa3fesbl COBpeMeHHOMN XUMNYECKUIA aHanms. aHaIMTUYECKON XUMUN: npeseHTaumm
aHaNTUYECKON XUMUKn OCHOBHbIE NOHATUSA MeTOo[ aHasM3a BellecTBa,
aHaIMTUYECKON XUMUN: MeToAuKa aHanmsa,
MeTOo[ aHasM3a BeLlecTBa, Ka4yeCTBEHHbIN aHa-n3,
MeToAMKa aHaNn3a, KOJIMYECTBEHHbI aHanus,
Ka4yeCTBEHHbIN aHann3s, 3/1EMEHTHbIN aHaNn3,
KONIMYECTBEHHbI aHanus, (OYHKLMNOHANbHbIA aHanus,
3/1€MEeHTHbIV aHanns3, MOJIEKYJIAPHbBIA aHaNn3,
(YHKLMOHANbHbIA aHanms, (ha3oBbIN aHaNN3. YMeTb:
MOJIEKYIAPHbBIA aHaNn3, pewaTb 3a4a4m no
(ha30BbIN aHaNn3. onpepeneHunio
Ka4eCTBEHHbIN XMMUYECKni YYBCTBUTENbHOCTU
aHan3, KOINYECTBEHHbIN aHaINTUYECKNX peakumi,
aHan3, opraHu-4eckum BnapeTb:MeTOOMKaMMN
3/1EMEHTHbIN aHaNn3, KayeCTBEHHOro
husnydeckne n PU3nkKo- XMMNYECKOro aHanmsa.
XUMUyeckune
(MHCTPYMEHTaNbHbIE)
MeToAbl aHanmsa
(onTuyeckne,
XpoMaTorpaduyeckue, ane
KTpoxmmmyeckune).lNpumene
HVe MeToA0B
aHaIMTUYECKON XM B
thapmaumn.
dapmMaLeBTUYecKumn
aHanun3. ®apMakonenHsie
MeTOoAbl.
Pazpen 3. HekoTopble CunbHble 1 cnabeble OnK-1.1 3HaTb: cUNbHble N cnabble | Jlekuns-Bu3lyanmsaums

NonNoXXKeHNs Teopun
pPacTBOPOB 3JIEKTPOJINTOB U
3aKOHa AeNCTBYIOLWNX
Macc, NpUMeHAeMbIX B

3N1eKTPoNNTLI. O6Lan
KOHLEHTpaums v
AKTVBHOCTY VOHOB B
pacTBope. MoHHas cuna

3/1EKTPOINTbI, UOHHYIO CUTY
pacTBopa, 3Ha4YeHue ans
dapmaumn. YmMeTb: pewaTb
3a4a4m No XMMmn4ecKomy
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

aHaINTUYECKON XUMUN

pacTBopa. BamsHue noHHON
Cunbl pacTBopa Ha

KO3 PULMEHTHI
AKTUBHOCTW NOHOB.
XapakTepuctuka pH
BOAHbIX pacCTBOPOB
3NEeKTPONNTOB.
MpumeHeHne 3aKOHa
OeNcTByOLWMX Macc B
aHaIMTUYECKON XUMUN.
XnMu4yeckoe paBHoOBecHe.
KoHCTaHTa XnMuyeckoro
paBHOBecCuS (UCTUHHasA
TepMoAnHaMmn4yeckas,
KOHUEHTpaumnoHHas).
YCcnoBHas KOHCTaHTa
XVMNYECKOro paBHOBeECUS.
MoHATre o pyHKuMK I,
Bblpa)keHue yHkunm N n
ncnosb3oBaHue eé ans
pacyeTa n3bbiTKa peareHTa
C LeNblo MpaKTUyYeckun
MOJIHOIO CMeLLeHns
XMMUNYECKOro paBHoBecus.
Bbipa)keHne KOHCTaHThI
paBHOBECUS XUMUNYECKNX
peakuunin npoTekatowmx 6e3
N3MEeHEeHNs CTerneHn
OKWC/IeHNSA aTOMOB
3/1IeMEeHTOB C
NCMNONb30BaHMEM KOHCTaHT
cnabbix XOpoLUo
pPacTBOPUMbIX Y
MasiopacTBOPUMbIX
CUJIbHbIX 3/1IEKTPOJINTOB.
PacyeT KOHCTaHTbI U
pacwundgpoBKa eé
YUCJIEHHbIX 3HAYEeHUN.

paBHOBecuto. BnapeTs:
MeTOoANKaMU Bblpa>keHuns
KOHCTaHTbl paBHOBECUS
XUMNYECKUX peakuunmn
npotekatmowmx 6es
N3MeHEeHUNsA CTerneHn
OKWC/IeHNSA aTOMOB
3/1€MEHTOB C
NCMNO/Ib30BaHMEM KOHCTaHT
cnabbix XopoLLo
pPacTBOPUMbIX 1
MaJIopacTBOPUMbIX
CUJIbHBIX 3NEKTPOINTOB.

Pa3pen 4 N'eTeporeHHble
paBHOBeECUS B cucteme
0Caf 0K - HaCbILWEeHHbIN
pacTsop
MaJsiopacTBOPMMOro
3/1eKTPOoAnTa U UX POJib B
aHaNMTUYECKON XMMNN

leTeporeHHble paBHOBECUS
B @aHaJINTNYECKON XUMUN.
PaBHOBecue B cucteme
0CafloK - HaCbILWEHHbIN
pacTsop
ManopacTBOPUMOro
CUJIbHOMO 3JIEKTPOSINTA.
Cnocobbl BblpaXkeHus
pacTBOPMMOCTM
MaJiopacTBOPUMbIX

OnkK-1.1

3HaTb: BJIUAHME PA3JINYHbIX
(haKTOpPOB Ha MOJSIHOTY
0CaXKAeHNs 0CaAaKoB U MX
pacTBOpeHune. YMeThb:
paccynTbIBaThL
npouseeaeHve
pacTBOPUMOCTM
MaJlopacTBOPUMOro
CUJILHOTO 3/1IEKTPOINTA.
Bnagets: cnocobamu

MpobnemMHble nekuuu,
npeseHTaums
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

3NEeKTPONNTOB.
[Mpon3sseneHue
pacTBOPUMOCTH
MaJsiopacTBOPMMOro
CUJIbHOI O 3/1IeKTPOnTA.
Ycnosusa obpasoBaHus
0CaZlkOB MasiopacTBOPUMBbIX
CUNBbHBIX 3/IEKTPOJINTOB.
LOpobHoe ocakpeHune n
npobHoe pacTBopeHune
ocafkos. NepeBof O4HUX
MaJIopacTBOPUMbIX
3NEeKTPONMTOB B ApYyrue.
BrinsHue NnoCTOpOHHUX
3N1EKTPOINTOB Ha
pacTBOPUMOCTb
MaJiopacTBOPUMbIX
CUJIbHBIX 31IEKTPOJINTOB
(BnnsiHne nobaBoK
3NeKTponmTa C
OOHONMEHHbBIM MOHOM,
BAnaHne nobasBok
NOCTOPOHHEro
(MHANMDdepeHTHOro)
3NeKTponuTa). BnmsaHue
pa3n4YHbIX PaKTOPOB Ha
MOJIHOTY OCakAeHus
0CaZlKOB 1 UX pacTBOpeHMe.

BbIpaXXeHuns
pacTBOPUMOCTM
MaslopacTBOPUMBIX
3/IEKTPOINTOB.

Paszpen 5. KucnoTtHo -
OCHOBHble paBHOBECUS N X
pOJib B aHaIMTUYECKON
XUMUN

[MpoTonnTuyeckue
paBHoBecus. MNoHATUE O
MPOTONINTUYECKON Teopumn
KUCJIOT N OCHOBaHUN.
MpoTonnTnyeckune
paBHOBeCUSA B BOAE.
XapaKTepucTtmka cusibl
cnabbix KNCNOT 1
OCHOBaHUN. KOHCTaHThbI
KUCJIOTHOCTU, OCHOBHOCTM
N nx nokasatenu; pH
pacTBOpOB Cnabbix KNCNOT
N cnabblx OCHOBaHWA.
Fmaponns conem Kak
YaCTHbIN C/ly4al KNCNIOTHO-
OCHOBHOr O paBHOBeCUS.
KoHCTaHTa 1 cTeneHb
rngponmsa. BelyncneHne
3Ha4YeHun pH B pacTBopax
cpefHux conen,

OnkK-1.1

3HaTb:NPOTOINTUYECKYIO
TEOPUI0 KUCJIOT "
OCHOBaHUN YMeTb:
paccuynTbiBaTh pH
pacTBopoB cNabbix KNCNOT
n cnabbix OCHOBaHWA,
KOHCTaHTa u cTeneHb
rngponusa, pH
rMApoSIN3YIOLWMNXCSA CONEn.
Bnanetb: HaBblkaMu
pacyeTa 6ydepHon
eMKocTu n pH BydepHbix
pacTBOPOB.

Cnanpg-nekumun
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

noaBeprarLmnxcs
rmaposan3y no KaTUoHy, no
AHWNOHY, MO KaTUOHY "
AHNOHY OHOBPEMEHHO,
Kncabix conen. OyHKUmA
BOAbI B npouecce
runaponnsa. bydepHsie
cucTembl (pacTBoOpbI).
3Ha4veHune pH 6ydepHbix
pacTBopoB: bydepHbie
CUCTeMbl, copepxxaline
cnabyto KUCNOTY 1 ee CoJib,
cnaboe ocHoBaHue 1 ee
conb. bythepHas EMKOCTb.
Ncnonb3oBaHune BydhepHbIX
CUCTEM B aHanumse.

Paspgen 6. OkncnmTenb-Ho -
BOCCTaHOBUTEJIbHbIE
CUCTEMbI N X POJib B
AHANNTUYECKON XUMUN

OKNCANTENBLHO -
BOCCTAHOBMUTEJIbHbIE
rnoTeHUWanbl pefokc-nap
(pepokc-noTeHUnansl,
3NEeKTPOLHble
OKUCINTENbHO -
BOCCTAHOBUTEJIbHbIE
noteHuwansl). MoTeHuman
peakuuun
(anekTpoaBMXyLas cmia
peakuwuwn). HanpasneHune
NnpoTeKaHNsa OKNCINTENIbHO
- BOCCTQHOBUTEJIbHON
peakuuun. BnnsHune
pasIMYHbIX (haKTOPOB Ha
3HAYEHUS OKUCNTENBHO -
BOCCTAHOBUTEJIbHbIX
MOTEHLIVMAN0B n
HanpaB/ieHne NPoTEeKaHnSA
OKUC/INTENBHO -
BOCCTAHOBUTEJIbHbIX
peakuun. MnybuHa
NPOTEeKaHNSA OKNCINTENIbHO
- BOCCTAHOBUTEJIbHbIX
peakuun. Ucnonb3oBaHue
OKUCINTESNIbHO
-BOCCTAHOBUTEJIbHbIX
peakuum B XUMNY€CKOM
aHaunze

OnkK-1.1

3HaTb: OKUCAUTESIbHO-
BOCCTaHOBUTEJIbHbIE
CUCTEMbI N X POJib B
AHANNTUYECKON XUMUWN.
YMeTb:onpenenatb
HanpaB/ieHne NPoTEKaHMNSA
OKUCINTESIbHO -
BOCCTaHOBUTEJIbHOWN
peakuuu. BnageTtb:
HaBblKaMu pac4yeTa
rnoTeHunana peakuum
(anekTpogBMXyLas cmna
peakuuu).

Cnanpg-nekumu

Paspen 7. PaBHOBecus
KoMnnekcoobpa3oBaHuUs n
WX POJib B aHaJIMTUYECKOMN

Obuan xapakTepucTuka
KOMMIEKCHbIX
(KOOPANHALMOHHbIX)

OlK-1.1

3HaThb: TUMbl KOMMNJIEKCHbIX
coeViHeHNN,
npUMeHsieMbIX B

MpobnemHasa nekums
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

XUMUN COeONHEHU MeTasnsoB. aHaINTUYECKON XUMUN.

PaBHOBecus B pacTBOpax YMeTb: pewaTb 3af4a4u no

KOMTMJIEKCHBIX COeANHEHWNIA. onpeneneHno KOHCTaHTbl

KOHCTaHTbl yCTONYNBOCTU N YCTOMYMBOCTU U KOHCTaAHThI

KOHCTaHTbl HECTONKOCTH HECTOMKOCTU KOMMJIEKCHbIX

KOMTMJIEKCHBIX COeANHEHWNIA. coefunHeHUn. BnapeTsb:

YCNOBHbIE KOHCTaHTbI HaBblKaMu NPOrHo-

YyCTONYMBOCTM KOMIMJIEKCOB. 3UpPOBaHNA CMeLLeHns

BnnsiHne pasnnyHbix paBHOBecCus B pacTBopax

(haKToOpOB Ha NpoLecchl KOMMJIEKCHbIX COeANHEHNI

KoMnnekcoobpa3oBaHus B

pacTBopax. Tunebl

KOMMJIEKCHbIX COeANHEHNNA,

MPUMeEHSEMbIX B

aHaIMTUYECKON XNUMUN.

[MpMeHeHne KOMMIEeKCHbIX

COEANHEHUN B XMMUYECKOM

aHasnuse.
Pasgen 8. NpumeHeHune Mcnonb3oBaHue peakuui OnK-1.1 3HaTb: opraHnyeckmne Cnanpg-nekuyms
opraHn4eckmx peareHToB B obpasoBaHus CoeINHeHUS, NPUMeHseMble
aHaIMTUYECKON XUMUN OopraHuyYyecKkumm B KayecCcTBe MHANKaATOPOB B

coeiUHeHnAMHU, TUTPUMETPUYECKUNX

obnapaownmMm pyHKLMOHA MeTo4axX KoJIM4eCTBEHHOro

JNIbHO-aHaNN-TU4YECKNMN aHannsa, Ana pasgesieHuns,

rPynnMpPOBKaMm, XenaTHbIX, MacCKMUpoBaHnA YMeTb:

B TOM 4ucse nucaTb OPMYJibl

BHYTPUKOMMIEKCHbIX BHYTPUKOMMIEKCHbIX

COEOMNHEHUN, NOHHbIX COEeONHEHUN, NOHHbIX

accoumaToB U Ap. accoumaToB. BnageTtsb:

(M3MeHeHne onTnYecKnx MeTognKamum

CBOWCTB, PacTBOPMMOCTMH). KOJIM4eCTBEeHHOro aHanamsa

Mcnonb3oBaHue C NCMOJIb30BaHMEM

OpraHMyYecKnx coeuHeHnn OpraHN4YecKux peareHTos.

B Ka4yecTBe MHAUKATOPOB B

TUTPUMETPUYECKNX

MeToAax KONM4YeCTBEHHOrr O

aHasnn3a, pasgeneHuns,

MaCKUPOBaHNA.
Pa3pen 9. XpomaTorpagus, cyuwHocTb | OMNK-1.1 3HaTb:CYLWHOCTb U Cnang-nekuus
XpomaTorpagunyeckue MeTofna. Knaccudukaums Knaccnukaumio
MeToAbl aHain3a XpoMaTorpagunyeckmnx XpoMaTorpadurnyeckmnx

MeTo40B aHan3a: no
MeXaHN3MYy pa3pgeneHna
BELLECTB, MO arperaTHoOMy
cocTosHuo as, no
TeXHnKe sKcnepunmMmeHTa, Nno
cnocoby oTHOCUTENbHOI0O
nepemMelleHuns gas.

MeTo40B aHa/n3a. YMeTb:
paccynTbiBaTb BennynHy Rf
BrnageTb: TEXHUKON
XpoMaTo-rpadmnyeckoro
aHasnm3a
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

ApncopbunoHHas
XpomaTorpaduns.
ToOHKOCNONHasA
xpomaTorpagusa (TCX).
CywHocTb MmeToga TCX.
KoahpuumeHt
NOABUXXHOCTN,
OTHOCUTENbHbIN

Ko puuneHT
NOABUXXHOCTW, CTENeHb
(KpuTepuin) pasgeneHus,
KO3(hPULMEHT pasaesieHuns.
MaTepuansl n
pacTeBopuTenu,
npMMeHsieMble B MeToAe
TCX. PacnpegnenutenbHas
XpomaTorpaduns.
byma)kHaa xpomaTorpadpus
(xpomaTorpadgusa Ha
bymare). OcagoyHas
XpomaTorpacdus. NoHaATHe
0 CUTOBOWN
(3KCKJTHO3NOHHON)
XpomaTorpacguun. lenb-
XpomaTorpadus.

Paszpen 10. MeToabl
pasneneHns un
KOHL,EHTPMPOBaHUS
BELLECTB B aHa/INTU4YECKON
XUMUN

HekoTopble OCHOBHbIe
noHATWS (pa3aeneHwve,
KOHLLeHTpMpoOBaHue,
Koa(huuneHT (dakTop)
KOHLEeHTPUpoBaHMS).
Knaccngukaumsa metonos
pa3sfeneHunsa un
KOHLIeHTpUpOoBaHNA
(MeToabl nCNapeHuns,
030J1eHue, OCaxkKaeHue,
coocaxkfeHue,
KpucTanamsauus,
3KCTpakuums,
n3bnpaTtenbHasa agcopbuus,
3NEeKTPOXUMMYeckne n
XpomaTorpadgunyeckne
MeToAbl). OcaxxaeHue n
coocCakaeHue.
MpumeHeHMe 3KCTpakumn B
aHaNN-TUYECKON XNMUK.
MpuHunn meTona
XKNOKOCTHOM 3KCTPaKLmu.
HekoTopble OCHOBHblE

OnkK-1.1

3HaTb: METOAbI
pasgeneHus un
KOHL,EHTPMPOBaHUS
BELWEeCTB B aHa/IMTNYECKON
XUMUKU. YMeTb: MPUMEHATb
nMpoLecchl 3KCTpaKuum B
(dapMaLeBTNYECKOM
aHanuse. BnageTsb:
MeToAMKaMK pacyeTa

Ko puLmneHTa
pacrnpegeseHus.

Cnanpg-nekums
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

MOHATUS XXULKOCTHOWN
3KCTPaKUMKN: SKCTPareHT,
3KCTPaKLUMOHHbINA pearexT,
3KCTPaKT, peaKCcTpakums,
pe3KCTpareHT, Pe3KCTPaKT.
SKCTpakKLUnoHHoe
paBHoOBecKe. 3aKoH
pacnpepeneHnsa Hepcrta-
LLinnosa. KoHcTaHTa
pacnpegneneHus. Koad-
PUUMEHT pacnpeneneHuns.
CTeneHb n3BnevyeHus.
dakTop pasaeneHns oByxX
BelecTs. Ycnosus
pa3feneHns AByX BellecTB.
BanaHne pasnnyHbix
(aKTOpPOB Ha NpoLeccol
3KCTpakumn: obbema
3KCTpareHTa, Ymucna
3KCTpakumn, pH cpeabl 1
T.4. Knaccndumkaumns
3KCTPAKLMOHHBIX CUCTEM,
NCNosb3yeMbiX B
XVMUYECKOM aHasnse:
HENOHU3NPOBAHHbIE
coefnHeHns
(MonekynapHble BeWwecTsa,
xenaTHble CoefNHEeHNS,
KOMMJ1IEKCbI METassioB CO
CMeLlaHHoMN
KOOpAMHaLMOHHON chepoln,
BKJIIOYaOLWEN
HeopraHWYeckKnn nuraHg n
HenTpabHbIN
3KCTPaKLUNOHHBIA peareHT)
N MOHHbIE accoumaThl
(MeTannocopepxawune
KWUCOTbI M NX COJN,
MUHepaJibHble KUCNOTHI,
reTeponosincoeanHeHuns,
3KCTparvpyemble
Kucsopogcoaepxalummm
pacTBopuTenaMu, npoyume
VMIOHHbIE accounaThl).
Wcnonb3oBaHMe npoLieccos
3KCTpaKkumn B
dapMaLeBTUYeCKOM
aHaam3e.
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HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390
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Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

Paspen 11. KayecTBeHHbIN
XUMUYECKU aHanNm3.

AHannTmnyeckas
KaccnmKkaums KaTUOHOB
no rpynnam (cynbpuaHas
WJn CepoBOAOpoOaHas,
aMMuaydHo-ochaT-Hasg,
NCJIOTHO-OCHOBHaA).
OrpaHuyeHHOCTb ntobon
KaccngumKaumm KaTMOHOB.
KNcnoTHo-oCHOBHas
KnaccngunKkaums KaTUOHOB
rno rpynnam.
AHanMTUYeCcKne peakumm
KaTWUOHOB Pa3JINYHbIX
QHaNINTUYECKUX Fpynmn.
AHannTnyeckas
Knaccngukaums aHNoOHOB
(no cnocobHoCTU K
obpasoBaHuUto
MalopacTBOPUMbIX
COeAMNHEHUIN MO OKNCANTEN
bHO-BOCCTAHOBUTENbHbLIM
CBOWCTBaM).
OrpaHuyeHHoOCTb Ntobon
Knaccugumkaumm aHMOHOB.
AHannTnyeckme peakuunm
QHVNOHOB Pa3JINYHbIX
aHaAUTUYeCKnx rpynn.
MeTonbl aHann3a cMecen
@HVOHOB Pa3JINYHbIX FPyrmM.
AHann3 cmecen KaTUOHOB 1
aHWOHOB. NMpnmMeHeHne
PU3NYECKUX N PU3NKOo-
XUMUYECKNX METOLO0B ANA
noeH-TumnKaunum BeLecTs
B KQ4Ye€CTBEHHOM aHasu3e.
MoHsATME 0 NpUMeHeHUn
ONTUYeCKMX,
XpoMmaTorpapunieckmnx,
3NEKTPOXUMUNYECKUNX
MeTO40B B KA4eCTBEHHOM
aHasmse.

OlK-1.1

3HaTb: aHaINTUYECKYIO
KJlacCnpukKaumno KaTuoHoOB
rno rpynnam YmeTb:
MPOBOANTb aHaNN3 CMecen
KaTUOHOB 1N aHWNOHOB.
BnapeTtb: HaBblKaMu
npuMeHeHne pusnvyecknx n
PU3NKO-XNMUYECKUNX
MeToA0B ANA
naeHTUPMKaLm BeLlecTs B
Ka4yeCTBEHHOM aHanu3e

, Cnanp-nekuus

Pazpen 12. NMpumeHeHne
PU3NYECKUX N PU3NKO-
XVMNYECKNX MeTO40B B
Ka4yeCTBEHHOM aHanunse

MpumMmeHeHne pusnyecknx n
PDU3NKO-XUMNYECKNX
MeTOLOB OJ1% NAEH-
TUdUKaLNM BELLECTB B
Ka4yeCTBEHHOM aHanuse.
MoHATVe 0 NpuMeHeHnn
ONTUYECKUX,

OnkK-1.1

3HaTb: aHaJINTUYECKYIO
KNaccnpukaumno KaTuoHoB
rno rpynnam YmeTb:
NPoOBOANTbL aHaNN3 cMecen
KaTUOHOB 1N aHWNOHOB.
BnapeTtb: HaBblkaMu
npuMeHeHne pu3ndyecknx n

Cnanpg-nekuus
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu

1 2 3 4 5 6 7 8 9
XpoMaTorpapunyeckmnx, PU3UKO-XUMUNYECKNX
3JIEKTPOXUMUNYECKNX MeTon0B A5
MeTo40B B Ka4eCTBEHHOM noeHTunKaumn BeLLecTs B
aHanuse. KayeCTBEHHOM aHaunie

Pazpen 13. Knaccudgukauyms TpeboBaHus, OnK-1.1 3HaTb: OCHOBHbLIE MOHATUA | Cnana-nekuyns

MeTOL0B KOJINYECTBEHHOI O
aHanu3a (xmMunyeckue,
PU3UKO-XUMUYECKIMeE,
pursmnyeckue,
brnonoruyeckne)

npepbaBasgemMble K
peakumam B
KOJINYECTBEHHOM aHasnum3e.
Posnb n 3HavyeHune
KOJINYECTBEHHOIO aHaiM3a
B hapmauunm.
CTtaTuctmyeckas
obpaboTka pe3ynbTaToB
KOJINYECTBEHHOIO aHanM3a
NCTOYHMKN norpeLwHocTen
KOJINYECTBEHHOIO aHaM3a.
MpaBNIbHOCTbL ”
BOCMpPOUN3BOANMOCTb
pe3ynbTaToB
KOJINYECTBEHHOIO aHaM3a.
Knaccundgukaums
norpeLHocTen
KOJINYECTBEHHOIO aHanm3a
(cnctemaTuyeckas
MOrpeLHoOCTb, C/lyYanHas
MorpeLwHocTb). NCTOYHMKNM
CUCTEMaTUHECKNX
norpeLHocTen
(meToaonyeckue,
WHCTPYMEHTasbHbIE,
nHAnBMAyanbHble). OueHKa
MpPaBUJIbHOCTH
pe3ynbTaToB
KOJINYECTBEHHOIO aHain3a
(ncnonb3oBaHue
CTaHAapTHbIX 0bpa3uos.,
aHan3 nccnepyeMmoro
obbekTa ApyruMm
mMeTonamu, MmeTon 0obaBok
WIn MeTon yOBOEHUSA).
Cny4alnHble NOrpeLHoCcTy.
CTtaTucTmyeckas
obpaboTka n
npeacTaBsieHne
pe3ynbTaToB
KOJINYECTBEHHOIO aHan3a.
PacyeT meTposnornyeckmnx
napameTpoB. OLUeHKa

KOJIMYEeCTBEHHOr o aHasn3a.
YMeTb:nony4aTb
KpucTannm4eckme v
aMopdHble 0CafKu.
BnapeTtb: pacyeTamu B
KOJINYEeCTBEHHOM aHaJsn3e.
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390
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dopmMupyeMblie
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Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

MeTOLOB aHaJin3a Mo
NMpPaBuUbHOCTU U
BOCMpPON3BOANMOCTMW.
CpaBHeHMe AByX MeToA0B
aHanum3a no
BOCMpPON3BOANMOCTM
(cpaBHeHMe goucrepcun).
MeTponorunyeckas
XapaKTepucTnka MeToLoB
aHann3a rno NpaBuJbHOCTU:
aHann3 cTaHJapTHOro
obpasua; cpaBHeHMe
pesynbTaToB
KONIMYECTBEHHOr0 aHain3a
obpasua oByMa MeTodamMu
(cpaBHeHMe cpeHux);
npumepbl CpaBHEHUS OBYX
METOLOB KOJINYECTBEHHOI O
aHan3a rno NpaBuJIbHOCTH
1 BOCMNPOU3BOAVMOCTH.
OueHKa JonycTMMOro
PacxXoXXAeHNs pe3ybTaToB
napannenbHbiX
onpegeneHni.
PekomeHaauum no
obpaboTke pe3ysbTaToB
KONIMYEeCTBEHHOr0 aHan3a.
KomnbloTepHas obpaboTka
OaHHbIX B @aHaNUTMUYEeCKON
xumMnu. NMpumepsl
cTaTucTnyeckonm obpaboTkn
pe3ynbTaToB B
hapMaLEeBTUYECKOM
aHasnmse.

Paspen 14.
paBUMeTpUYECKUIN aHann3

OCHOBHble NOHATUSA FpaBun-
MEeTPMYEeCKOro aHanansa.
OcCHOBHbIe 3Tans.l
rpaBMMeTpUYeCcKoro
onpegeneHuns.
Ocaxfaemas u
rpaBuMeTpuyeckas Mopmsl;
TpeboBaHus,
npegbaBasemMble K
ocaauTento, MPOMbIBHOWN
XKNOKOCTW. MNMoHATME O
Teopun obpa3oBaHnSA
ocajKoB. YcsioBus
obpasoBaHusa

OnkK-1.1

3HaTb: OCHOBHbIE MOHATUSA
rpaBMMEeTPUYECKOro
aHanusa. YMeTb:nosy4aTb
KpUCTananyeckue un
aMopdHble 0CaaKu.
BnageTb: pacyeTamu B
rpaBMMeTPUN.

Cnanpg-nekums,
MybTUMeANnHan
npeseHTaums
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
KPUCTaNINYeCKnX 1
aMOpdHbIX 0OCaKOB.
Mpumepbl
rpaBUMeTpUYecKmnx
onpeneneHun.
Pazgen 15. Xumunyeckue TuTpuMeTpuyeckmuin aHanms | OMNK-1.1 3HaTb: OCHOBHbIE NOHATUA |, Cnana-nekums

TUTpUMETpPpU4eckKmne
MeTodbl aHann3a

(TuTpumeTpuns). OCHOBHbIE
MoHATUSA (annMkKBOTa,
TUTPaHT, TUTPOBaHwue,
TOYKa 3KBUBANIEHTHOCTH,
KOHEeYHasa To4ka
TUTPOBaHUA, UHOUKATOP,
KpuBas TUTPOBaHUS,
CTeneHb OTTUTPOBAHHOCTMU,
ypOBEHb TUTPOBaHMA).
TpeboBaHuns,
npegbasasemMble K
peakumsam B TUTPUMETPUMN.
PeakTunBbl, NpUMeHseMble B
TUTPUMETPUYHECKOM
aHanm3e, cTaHOapTHble
BellecTBa, TUTPAHTHI.
Tvnosble pacyeThbl B
TUTPUMETPUYHECKOM
aHanmse (MonspHas
KOHLIeHTpaLunsa, MoaspHas
KOHLIeHTpauuns
3KBMBAJIEHTa, TUTP,
TUTPUMETPUYECKNA haKTop
nepecyeTta (TUTP No
onpenensemomy
BeLLLeCTBY), MONPaBOYHbIN
Ko3(hpuumneHT). PacyeT
MacCbl CTaHAAPTHOro
BellecTBa, 'Heobxoanmon
OJ15 NPUrOTOBAEHNSA
TuTpaHTa. PacyeT
KOHLLeHTpaLunm TuTpaHTa
npw ero cTaHgapTu3auun.
PacyeT mMacchl n maccoBom
[0S onpefenseMoro
BelllecTBa No pesysibTaTam
TUTPOBAHNA.
Knaccngukaumsa metonos
TUTPUMETPUYECKOI O
aHan3a: KNCNIOTHO-
OCHOBHO€, OKUCNTEJIbHO-
BOCCTaHOBMTEJIbHOE,

TUTPUMETPUN. YMETh!
yCTaHaB/IMBaTb KOHEYHYIO
TOYKY TUTPOBAHMUSA.
BnapeTb: TMNOBLIMYA
pacyeTamu B
TUTPUMETPUYECKOM
aHanmse (MonspHas
KOHLLeHTpaLunsa, MoaspHas
KOHUeHTpaums
3KBMBAJIEHTa, TUTP,
TUTPUMETPUYECKNA haKTop
nepecyeTta (TUTP No
onpeaensemomy
BeLLLeCTBY), MONPaBOYHbIN
Ko3(hpUUneHT).
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

ocaguTenbHoe,
KOMMJieKkcuMeTpuyeckoe 1
KOMTMJIeKCOHOMeTpuyeckoe
TUTpOBaHMe. Buasbl
TUTPOBAHUSA, MPUMEHSIEMblE
B TUTPUMETPUYECKOM
aHanu3e - npsimoe,
obpaTHOe, KOCBEHHOE.
Cnocobbl onpegeneHns
OTAeNbHbIX HABECOK,
AJINKBOTHbIX YacTen.
MeToabl yCTaHOBIEHMNS
KOHEYHON TOYKK
TUTPOBAHUS - BU3YyaJibHble,
WHCTPYMEHTaJIbHbIE.

Pa3pen 16. TutpoBaHue B
HeBOAHbIX cpefax

OrpaHuyeHne MeTonoB
TUTPOBAHUSA B BOOHbIX
pacTBopax. CyLWHOCTb
MeToAa KNCNOTHO-
OCHOBHOI0 TUTPOBaHUSA B
HEBOAHbIX Cpelax.
Knaccngpukaumns
pacTBopuTenen,
npUMeHsieMbIX B HEBOAHOM
TUTPOBaHUN (MPOTOHHbIE,
anpoTOoHHbIE). BangHue
NpUpoAbl pacTBOPUTENSA Ha
cuny (KUCNOTHOCT,
OCHOBHOCTb)
pPacTBOPEHHOro MPoOTOINTa
(HMBENMpytloLwee n
onddepeHuvpyoLlee
nencTBme pacTBopuTenen,
Oun3aneKkTpuyeckas
NPOHMLLAEMOCTb
pacTBopuTens). MonHoTa
NPOTEKaHMsA peakumnii B
HEBOAHbIX PaCTBOPUTENSAX.
dakTopbl, onpepensoLme
BbIOHOP NPOTONNTMYECKOrO
pacTBopuTeNs.
MpyMeHeHne KNCNOTHO-
OCHOBHOI0 TUTPOBaHUA B
HEeBOAHbIX cpefax
(onpepenerHune cnabbix
KucnoT, cnabbix
OCHOBaHWi).

OlK-1.1

3HaTb: OCHOBHbIE MOHATUSA
TUTPUMETPUN. YMETb:
yCTaHaB/IMBaTb KOHEYHYIO
TOYKY TUTPOBaHUS.
BrnageTb: TUNOBbIMY
pacyeTamu B
TUTPUMETPUYECKOM
aHanmse (MongpHas
KOHUEeHTpauus, MonspHas
KOHLLeHTpauuns
3KBUBaJieHTa, TUTP,
TUTPUMETPUYECKNA haKTop
nepecyeTa (TUTP No
onpegensemomy
BeLLLeCTBY), MOMNPaBOYHbIN
KO3(hpULIMEHT).

, Cnanp-nekuus

Pasgen 17. KucnoTtHo-

CyLIHOCTb MeToaa.

OnkK-1.1

3HaTb: TUMbl KNCOTHO-

, Cnanpg-nekuuns
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
OCHOBHOE TUTpPOBaHMe OCHOBHbIE peakuum n OCHOBHOIO TUTPOBAHMUA -
CyLLHOCTb MeToaa. TUTPaHTbl MeToaa. Tunel aumanmeTpus,
OCHOBHbIe peakuum n KMCNOTHO-OCHOBHOIO ankanumeTpusa. YmeTsb:
TUTPaHTbI MeToAa. TUTPOBaHUS - MPOBOANTb pacyerT,
aumanmeTpus, MOCTPOEHME U aHaNn3
ankanmmeTpus. TUMNYHBIX KPUBbIX
MNHonkaTopbl MeTOAa TUTPOBaHUA ONSA CJlyvyaeB
KMUCJTIOTHO-OCHOBHOI O TUTPOBAHUS CUJIbHON
TUTpoBaHuA. VloHHas, KWUCOThI LWesnoYbto, cnabon
XpoMOOpHas, NOHHO- KUCJIOThI LLIESIOYbIO;
XpoMoopHaa Teopus cunbHoro, cnaboro
WHANKaTOPOB KUCJIOTHO- OCHOBaHUSA CUJIbHON
OCHOBHOIO TUTPOBAHMA. KncnoTton. BnageTtsb:
WNHTepBan nsmeHeHuns HaBblkaMu Bbibopa
OKpacku nHAukKaTopa. WHONKATOPOB MO KPUBON
Knaccngukaumsa TUTPOBaHUA
nHankaTopos (Mo cnocoby
npuUroToBeHNs,
MPUMeHeHNs, No
LBETHOCTU, MO MEXaHU3MY
rnpoweccos
B3auUMOOeNCTBUSA C
TUTPaAHTOM, MO COCTaBy).
MpuMepbl TUNUYHBIX
WHAOWKaTOPOB KMUCJIOTHO-
OCHOBHOIO TUTPOBAHMA.
KpurBble KUCIOTHO-
OCHOBHOIO TUTPOBAHMA.
PacyeT, nocTtpoeHune n
aHaN3 TUMUYHBIX KPUBLIX
TUTPOBaHUA ONSA CJlyvYaeB
TUTPOBAHUS CUJIbHON
KWUCOThI LWesnoYbto, cnabon
KUCJIOThI LLIEeJIOYbIO;
cunbHoro, cnaboro
OCHOBaHUSA CUJIbHON
KucnoTon. Beibop
WHONKaTOPOB MO KPUBON
TUTpoBaHUA. TUTpoBaHue
MOJVNNPOTOHHbLIX KMCJOT.
Paszpen 18. OkucnntenbHo- CyLLHOCTb MeToaa. OnK-1.1 3HaTb: Khaccumkauunio , Cnanpg-nekuus

BOCCTaHOBUTEJ/IbHOE
TUTpPOBaHMeE

Knaccngukaums pegokc-
MeToA0B. YCNoBuUs
npoBefeHNs OKNCSINTENIbHO-
BOCCTaAHOBMTEJIbHOIO
TUTPOBaHWA. Buabl okucnmt
esibHo-
BOCCTaAHOBMTEJIbHOIO

METOLO0B OKUC/INTESIbHO-
BOCCTaHO-BUTEJIbHOIO
TUTPOBAHUA. YMETb:
NPoOBOAUTL pacyeT,
NOCTPOEHNE 1 aHanns
TUANYHBIX KPUBbIX
TUTpPOBaHWA. BnageTsb:
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

TUTpPOBaHUA (Npamoe,
obpaTHoe,
3aMecTuTesibHoe) 1
pacyeTbl pe3ynbLTaToB
TUTpOBaHWA. NHonKaTopbI
OKNC/INTEsIbHO-BOCCTa-
HOBUTENIbHOr0 TUTPOBAHUA.
Knaccnukauuns
nHAnKaTopoB. OKUCANTENb
HO-BOCCTAHOBUTENbHbIE
nHAnKaTopbl (0bpaTMble 1
HeobpaTuMble), MHTepBan
N3MEeHEeHNSA OKPaCKMn
MHAnKaTopa. Kpueble oKnNC
NNTeNbHO-
BOCCTAHOBUTE/IbHO-IO
TUTPOBaHNA: pacyeT,
nocTpoeHune, aHanns.
Bbibop nHankaTopa Ha
OCHOBaHWN aHaan3a KpBoOW
TUTPOBaHMUSA.
NepmaHraHaToMeTpMn4ecKo
e TUTpOBaHue.
OuxpomaTomeTpunyeckoe
TUTpPOBaHMe.
WMopomeTpunyeckoe
TUTpOBaHMe.
XnopnogomeTpuyeckoe TuT
poBaHue.MogaTomeTprueck
oe TuTpoBaHue.bpomaTome
Tpr4eckoe TUTPOBaHME.
BpomomeTpunyeckoe
TUTpOBaHMe.
HuTpuTOMeTpunyeckoe
TUTpOBaHMe.
LlepumeTpuyeckoe
TUTpoBaHMe. CyLLHOCTb
MeToA0B. Ycnosus
nposefeHNa TUTPOBaHUSA.
TunTpaHT, ero
NpUroToBJIeHVE,
CTaHAapTu3auus.
YcTaHOBNEHNE KOHEYHON
TOYKUN TUTPOBAHMUA.
MpumeHeHwe.

HaBblkaMu Bbibopa
WHOMKaTOPOB MO KPUBON
TUTPOBAHMS.

Paspen 19.
KomnnekcnmeTpuyeckoe
TUTpOBaHue

CyWwHOCTb MeToAa.
TpeboBaHMA K peakuuam B
KOMMJIEKCUMETpUU.

OlK-1.1

3HaTb: CYLWHOCTb MeToAa.
TpeboBaHMA K peakuuam B
KOMMIEKCUMETPUU . YMeTb:

, Cnanp-nekuus

23/57




Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

Knaccngpukaumsa metonos u
X NMPUMEHeHMe.
KomniekcoHoMeTpu4yeckoe
TUTpOBaHue. MNMoHATMe O
KOMMJieKkCcoHaTax Me-
Tannos. CylwHOCTb MeToAa
KOMTMJIEKCOHOMETPUYECKOro
TUTpOBaHUA. Kpusble
TUTPOBaHUA, UX pacyeT,
NOCTPOEHNE, aHaNn3s.
BnnsaHve pasnn4yHbIx
(haKTOPOB Ha CKaYoK Ha
KPWUBOW TUTPOBaHUA.
NHpnkaTopbl
KOMrJlekcoHoMeTpuun
(MeTannoxpoMHble
WHAMKATOPbI), MPUHLMA UX
nencrteuns; TpeboBaHUs,
npegbaBasemMble K
MEeTasIJIOXPOMHbIM
WHAMKaTopaM; MHTepBas
N3MEeHEeHNSA OKPaCKmn
nHanKaTopos. Beibop
MEeTasIJIOXPOMHbIX
WHONKTOPOB. TUTPaHT
mMeToAa, ero
npUroToBJieHVe,
cTaHpoapTu3auns. Buabl
(npuemsl)
KOMTJIEKCOHOMETPUYECKOro
TUTPOBaHNA - NpsAMoe,
obpaTHoe,
3amecTuTesbHoe. OWwnbKn
mMeToAa, ux
NPONCXOXAEHNE, pacyeT,
ycTpaHeHue. MNpuMmeHeHne
KOMTMJIEKCOHOMETPUMN.
MepkypumeTpunyeckoe
TUTpoBaHue. CyLLHOCTb
meToda. TUTpaHT MeToAa,
ero NnpuroToBsieHue,
CTaHpapTu3aums.
NHankaTopbl MeToAa.
MpumeHeHne
MEpPKYpPUMETPUN.

MPOBOANTL PacyeT,
MOCTPOEHNE 1 aHaNn3
KPWUBOW TUTPOBaHUA ANA
cay4yaeB TUTPOBaHUSA
CNJIbHOWN KNC/OThI
wenoybto, cnabor KNCNOThI
LLEesI0Ybio; CUSIBHOrO,
cnaboro ocHoBaHMs
CUJIbHOW KNCJIOTOW.
BnaneTtb: HaBblKaMu
BbIbOpa MHANKATOPOB Mo
KPWUBOW TUTPOBaHUA.

Pa3zpen 20. OcagunTtenbHoe
TUTPOBaHUE

CyWwHOCTb MeToAa.
TpeboBaHus,
npepbaBasgemMble K

OlK-1.1

3HaTb: CYLWHOCTb MeToAa.
TpeboBaHMA K peakLusaMm.
YMeTb: NPOBOANTL pacyeT,

, Cnanp-nekuus

24/57




Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
peakuuam B Mmetoge MoOCTpPOEHMe N aHann3
ocauTeNbHOro KPMBOWN TUTPOBAHUS.
TUTPOBaHUA. BnageTtb: HaBblKaMu

Knaccngukaumsa metonos
no Npupoge peareHTa,
B3aVMOOEeNCTBYIOLEro C
onpenensemMbiMun
BellecTBaMu -
apreHTomeTpus,
TMouMaHaToMeTpus,
MepKypoMeTpus, rekcauma
HotbeppaTOMeTpUS,
cynbdaTo-MeTpus,
6apumeTpusa. Buabl
ocaauTesnlbHOro
TUTPOBaHUA -NpsMoe,
obpaTHoe. KpuBble
ocaauTeslbHOro
TUTPOBaHUA, UX pacyeT,
NOCTPOEeHNe, aHanuns.
BnnsHne pasnnyHbix
(haKTOPOB Ha CKA4Y0K
TUTPOBaHNA
(KOHUEeHTpauma pacTBOPOB
peareHToB, paCTBOPMMOCTb
ocagka n ap.) NhgnkaTtopsl
MeToAa 0CaguTenNbHOro
TUTPOBaHUA:
ocaguTesnbHble.
MeTaJI/IOXPOMHbIe,
apcopbumnoHHble. YcnoBus
npuMeHeHus 1 Boibop
afacopbumoHHbIX
WHONKaTOpPOB.
ApreHTomMeTpuyeckoe
TUTpoOBaHMe.
Pa3HoBMAHOCTM MeTOAOB
apreHTomeT-pun (MeTon
len-Jioccaka, Mopa,
dasgHca-Puwepa-XooaKkosa,
donbrapga).
TuoumaHaToMeTpU4eckoe
TUTpPOBaHMe.
MepkypomeTupuyeckoe
TUTpoBaHue. MekcaymaHodp
eppaToMeTpuyeckoe
TUTpOBaHMe.
CynbaToMeTpuyeckoe

BblbOpa NHAMKATOPOB MO
KPWUBOWN TUTPOBaHWUA.
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

TuTpoBaHue. CywHOCTb
MeTOoAO0B. TUTPaHTHI
MeTo40B, MPUroToBJeHNe,
CTaHfapTu3aums.
MHOnKaTopbl METOL0B.
Cnocobbl NnpoBeaeHns
TUTPOBaHUA. [TpuMeHeHue

Paspgen 21. OnTunyeckmne
MeToAbl aHan3a

Obuas xapakTepucTumka
WHCTPYMEHTasbHbIX
(PU3UKO-XMUYECKNX
MeToOO0B aHanu3a), ux
Knaccmupukaums,
OOCTOMHCTBA U
HepocTaTku. OnTu4eckme
MeToAbl aHann3a. O6wunin
MPUHLWN MeToAaa.
Knaccngukauuns
ONTUYECKMX METOO0B
aHanun3a ( No nsyy4yaembiM
obbekTaM, No xapakTepy
B3aMMOOeNCcTBuUS
3N1EeKTPOMArHUTHOI O
N3/ly4eHusl C BELECTBOM,
no ncrosb3yemom obnacTum
3N1EeKTPOMArHUTHOI O
cnekTpa, No npupoae
3HepreTnYeckKnx
rnepexonos).
MonekynspHbIi
CNeKTpasibHbIA aHann3 B
yNbTpadroneToBon n

BUANMON obnacTum cnekTpa.

CyLlHOCTb MeTOAa.
OCHOBHbI€ 3aKOHbI
CBETOMOrJIOLLLEHNSA: 3aKOH
byrepa-JlambepTa, 3akoH
Bepa, 06beanHEHHbIN
3aKOH CBETOMOrIoLLeHns
byrepa-JlambepTa-bepa.
OnTnyeckas NNoTHOCTb (A)
n ceeTonponyckaHue (T),
CBSI3b MexXay
HUMN.AOONTUBHOCTb
ONTUYECKON MJOTHOCTH,
npvBefeHHas onTuyeckas
MJOTHOCTb.
MpuHUMNuanbHasa cxemMa
noJiy4eHns crnekTpa

OnkK-1.1

3HaTb: Khaccumkauunio
onTUYeCKUX MeTo4oB
aHanun3a ( No usyyaembiM
obbekTaM, No xapakTepy
B3auMogencTeums
3N1EeKTPOMArHUTHOI O
N3/ly4eHus C BELECTBOM,
no ncrosb3yemom obnacTtu
3N1EeKTPOMArHUTHOI O
cnekTpa, No npupoae
3HepreTnyYeckKnx
rnepexonos). YMeTb:
onpenenaTb KOHUEHTpaummn
aHan3npyemoro
BelllecTBa: MeTol
rpagyvpoBOYHOro rpacduka,
MeToZ OAHOro CTaHdapTa,
onpeneneHne
KOHUEHTpauun no
MOJISSIPHOMY (MNn
yhenbHoMY)

Ko puumneHTy
norawleHus, MeTos
nobaBok cTaHOapTa.
OnpepeneHune
KOHLIEHTPaLUNN HECKONbKUX
BELLLECTB Npu nx
COBMECTHOM MPUCYTCTBUN.
BnapeTb: MeTogMKamMum
pacyeTa npwu
NCMNOJIb30BaHMN
onTUYeCKUX MeTo4oB
aHanm3a.

, Cnanpg-nekuus
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
MoroLeHuns.
Paspen 22. JlloMnHecueHTHbIn aHann3. | OMNK-1.1 3HaTb: Khaccumkauunio , Cnanpg-nekuus
JIIOMUHECUEHTHbIN aHann3 CyLIHOCTb MeToaa. ONTUYECKNX METOL40B
Knaccndgukaums aHasnm3a ( No n3y4yaemoimM
pasIMYHbIX BUOOB obbekTaMm, No xapakTepy
NOMNHecUeHUnn. B3aMMOOeNncTBums
dnyopecuUeHTHbIN aHanus. 3/IeKTPOMAarHNUTHOroO
Mpupopa dnyopecueHumn. N3y4eHUsa C BELLECTBOM,
OCHOBHble XapaKTepuCTUKN no ncrosb3yemom obnacTtu
M 3aKOHOMEPHOCTU 3/IeKTPOMAarHNUTHOroO
JIIOMUHECLEHLNN: CNEeKTP criekTpa, nNo npupoae
iyopecueHUnmn, 3aKoH 3HepreTn4eckKnx
CTokca-Jlommens, npasBuio nepexonos). YMeTb:
3epKaJibHOM CUMMETPUN onpenenaTb KOHUEHTpauun
JleBlWINHA, KBaHTOBbLIN aHann3npyemoro
BbIXOA (hiyopecueHumn, BewecTBa: MeTon
3aKOHOMEpPHOCTb rpagynpoBOYHOro rpacduka,
C.N.Basunosa. MeTo[ OAHOro cTaHgapTa,
KonnyecTBeHHbIN onpepeneHue
GIyopecueHTHbIN aHanmns: KOHUEHTpauun no
MPUHUKXMbI aHanun3a, MOJISSIPHOMY (MNn
yC/0BUS MpoBeaeHns yhenbHoMY)
aHanusa, JIOMUHECLeHTHbIe Ko3(ppunumeHTy
peakuunun. Cnocobbl noralwleHuns, meTon
onpepeneHus nobaBok cTaHOapTa.
KOHLEeHTpauun BeLlecTBa. OnpepeneHune
MpumeHeHne KOHLIEHTPaLUNN HECKONbKUX
IlyopecueHTHOro BeLWecTB NMpu nx
aHanm3a. DKCTPaKLNOHHO- COBMECTHOM MNpPUCYTCTBUN.
(hyopecLeHTHbIA aHanms. BnageTtb: MeTognKamm
TuTpoBaHue c pacyeTa npu
rnpUMeHeHneM NCMOJIb30BaHUN
1yopecueHTHbIX ONTUYECKNX METOL40B
WHAOWKaTOPOB. aHasm3a.
Paspen 23. CyLLHOCTb MeToaa. OnK-1.1 3HaTb: Khaccumkauunio , Cnanpg-nekuus
XpomaTorpacgunyeckume NoHnTbl. NloHoOOOMeHHOoEe ONTUYECKMX MEeToA0B

MeToAbl aHa/n3a

paBHOBecKe, MeToAbl
NOHOOBMEHHON
XpomaTorpacdun.
MpumeHeHne
NOHOOBMEHHON
XpomaTorpadun. [asosas
(ra3oXXmpKocTHas n
rasoancopbumoHHasn)
xpomaTorpagpus. CyLHOCTb
meTozna. MNoHATMe o0 Teopun
MeTona. [MapameTpsl
yAep>XMBaHUA, napameTpbl

aHanun3a ( No usyvyaembiM
obbekTaM, No xapakTepy
B3auMogencTeums
3/1eKTPOMArHUTHOrO
N35y4eHNS C BELLECTBOM,
no ncrosb3yemom obnacTtu
3/1eKTPOMArHUTHOrO
cnekTpa, Nno npupoae
3HepreTnyYeckKnx
rnepexonos). YMeTb:
onpenensaTb KOHUEHTpaLummn
aHan3npyemoro

27157




Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
paspeneHus (CcTeneHb BewecTBa: MeToq
pasgeneHuns, KospPuuneHT rpagyvpoBOYHOro rpaduka,
pasfgeneHus, 4Yncno MeTo[ OAHOro cTaHgapTa,
TeopeTunyeckmnx Tapesok). onpepeneHue
BnnaHne TemnepaTypbl Ha KOHUEHTpauun no
pasgeneHue. MNpakTuka MOJISIPHOMY (1NN
MeToga. OcobeHHOCTHU yhenbHOoMY)
nposeneHnsa Ko3(hpunumeHTy
XpoMaTorpacpupoBaHus. rnoraweHus, meton
MeToAbl KONMYECTBEHHON nobaBok cTaHOapTa.
06paboTkn XxpomaTorpamm OnpepenexHuve
(abcontoTHOM KannbpoBKK, KOHLIEHTPaLUNN HECKONbKUX
BHYTpPEHHeNn BeLWecTB NMpu nx
HOpManusauum, COBMECTHOM MNpPUCYTCTBUN.
BHYTpPEHHero ctaHgapTa). Bnapetb: meToamMkamu
MpumeHeHne B chapmauunm. pacyeTa npu
XXnpgkocTHas NCMOJIb30BaHUN
XpomaTorpagus, ONTUYECKMX MEeToA0B
BbICOKO3(pheKTUBHas aHanusa.
XKNOKOCTHas
xpomaTorpagpus. CyLHOCTb
MeToga. NMpumeHeHne
BbICOKO3(P(PeKTMBHOMN
XKNOKOCTHOW
XpomMaTorpacun B
dapmauun. MoHsaTHe o
KOMBMHUPOBaHHbIX
MeTohax: XpoMaTo-Macc-
CMeKTpoMeT-pus, XxpoMaToc
nekTpodoTomeTpusa.Kanun
NAp-HbIA 31eKTpodopes.
Paspen 24. ObLmre NoHATUS. OnK-1.1 3HaTb: Khaccumkauunio , Cnanpg-nekuus
SNeKTpoxmMmnyeckmne Knaccundgukaums 3/IEKTPOXUMUNYECKMX
MeToAbl aHan3a 3/IEKTPOXUMUNYECKMX MeTOo40B aHan3za. YMeTb:

MeTo[0B aHaNm3a. MeToabl
6e3 HasoXXeHnsa n c
HaNl0XKeHneM BHeLLHero
noTeHunana:npsaMble n
KOCBEHHble
3NEeKTPOXMMYECKNE METOL
bl.KOHAYKTOMETprYeckunmn
aHanun3 (KoHOyKTOMeTpus).
MpuHunn meTona,
OCHOBHbIE MOHATUSA.
MpaMas KOHAYKTOMeTpuS.
OnpepeneHve
KOHLLeHTpaunmn
aHaM3MpyemMoro BeLlecTsa

CTPOUTb KpUBbIE
TUTpOBaHUs. BnapeTs:
pacyeTamu B
31EKTPOXMMUYECKNX
MeToLax aHasim3a.
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyAsoeMKocTb (4achl)

o®0 390 03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3 4 5

6

7

8

9

Nno AaHHbLIM U3MepeHus
3/1eKTPOMNPOBOAHOCTY
(pacyeTHbIN MeTOA, MeTox,
rpanynpoBOYHOIro
rpadguka).
KoHoyKTOMeTpunyeckoe
TuTpoBaHme. CyLIHOCTb
mMeTona. TUnbl KPUBbIX
KOHOYKTOMETpU4eCckoro
TUTpPOBaHuUSA. MpuMeHeHne
KOHOYKTOMETpPU4eCcKoro
TUTPOBAHUSA.

NTOro:

34
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

CemMm Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
[e]::Je] 30 0390
1 2 3 4 5 6
[nToro: |

CVIMynSILI,VIOHHbIe 3aHATUA, UX HaUMeHOBaHue, coaep>XaHue m ob6beM B yacax

Y4ebHbIM MJIaHOM He MpenycMOTPEeHO

5.6. JlTabopaTopHbIe 3aHATUA, UX HAUMeHOBaHue u o6beM B yacax

CemMm Ne paspena pucumnavHbl HaumeHoBaHue nabopaTopHbIx paboT Ob6beM B Hacax
o®0 390 0390
1 2 3 4 5 6
3 Pa3pen 1. NpenmeT, 3afa4v u meToabl NHCTpyKTaX no TexHnke 6e3onacHocTn. BBoaHasa becena. JlabopaTopHasa paboTa Nel. 4
AHAJIMTUYECKON XM AHanUTUYeCKne peakumnn KaTUOHOB 1-3 aHaANTUYECKMX Fpynm.
3 Pa3zpnen 2. OCHOBHble pa3fesibl COBPEMEHHOMN TecT-kKoHTposb Nel. AHaNN3 CMecn KaTMOHOB 1-3 aHaNUTUYeCKnx rpynn. 4
AHaJIMTUYECKOMN XUMNK
3 Pa3pen 3. HekoTopble NON0XKeHWs Teopun JlabopaTopHas paboTta Ne2. AHanUTUYECKME peakLumm KaTUOHOB 4-6 rpynnbl. 4
pacTBOPOB 3/1EKTPO/IMTOB U 3aKOHa
OeNCTBYOLWNX Macc, MPUMEHAeMbIX B
AHaJIMTUYECKON XM
3 Pa3pen 4 NeTeporeHHble paBHOBECUS B TecT-KOHTpOosb Ne2. AHaNN3 CMecn KaTUOHOB 4-6 rp. 4
CUCTeMe 0CafoK - HaCbILEeHHbI pacTBop
MaJsiopacTBOPUMOrO 3N1€KTPOSMTa U UX POJib B
AHaJIMTUYECKOWN XUMUU
3 Pa3zpen 5. KncnotHo - ocHoBHble paBHoBecus U | JlabopaTopHas paboTa Ne3. AHannTnyeckne peakunm aHNoHOB 1-3 aHaNUTUYECKNX Fpynm. 4
MX POJib B @aHaJIMTUYECKOWN XM KoH-TposibHas paboTa Ne 1. TecT-KOHTPOJIb Ne3. 3afa4a Ha CMeCb aHMOHOB.
3 Pazpgen 6. OKUCANTENb-HO - TecT-KOHTpOb 4. AHann3 cyxon conn. KoHTposibHasa paboTta Ne 2. 4
BOCCTaHOBUTESIbHbIE CUCTEMbI N UX POJIb B
AHAJIMTUYECKON XM
3 Paszpnen 7. PaBHoBecusa komnaekcoobpasoBaHus | KNCNOTHO-OCHOBHOE TUTpoBaHue. JlabopaTopHas paboTa Ned. MpurotoBneHune n 4
1N NX POJib B @HAJINTUYECKON XUMUN CcTaHpgapTu3aumsa TutpaHTa- 0,1 monb/n HCI. TecT-KkoHTpoAb 5. ONpeneneHne Macchl LWeno4un
B pacTBope. CTaTuctunyeckas o6paboTka pesysibTaToOB aHaAM3a.
3 Pazpen 8. NpumeHeHne opraHnyecknx TecT-KoHTpob Ne6. OnpepeneHne Maccbl HATPUA TMAPOKCMAA N HaTpus KapboHaTa npu 4
peareHToB B aHaJINTUYECKON XNMMKU COBMECTHOM MPUCYTCTBUN.
3 Pa3zpen 9. XpomaTorpadunyeckmne metoabl TecT-koHTpOJb Ne7. OnpepeneHne MacCbl aMMUaKka B COJISX aMMOHUSA B pacTBOpe. 4
aHan3a KoHTposibHas pabota Ne 3.
3 Pa3pen 10. MeToabl paspeneHus n NabopaTopHasa paboTa Ne5. NepmaHraHaToMmeTpus. NpMroToB-NeHne n cTaHoapTM3aums 4
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Cem Neo paspena puCLUUNINHDbI HauMmeHoBaHue nabopatopHbix paboTt O6beM B Yacax
o®0 30 0390
1 2 3 4 5 6
KOHLLEHTPMPOBaHNA BELECTB B aHA/IMTUYECKON | TUTPaHTa. TecT-koHTponb Ne8.OnpeneneHne macc-cobl kenesa (ll) B pacteope.
XUMUN CTtaTuctnyeckas o6paboTka pesysbTaToB.
3 Paszpen 11. KavyeCTBEHHbIN XMMUYECKNIA NabopaTopHasa paboTa Ne6. MognumeTpus. MNpuroTosneHne N cTaHgapTM3aUna TUTPaHTa. 4
aHauns. TecT-KoHTpPOJ1b Ne9. OnpepesieHne Macchbl NepokKcuaa BOLOPOAa B pacTBOpE.
3 Pa3zpgen 12. NpumeHeHne pusnyvecknx un JNlabopaTopHas paboTta Ne7. BpomomeTpus. MpUroToBaeHNe U CTaHAapPTU3aLNSA TUTPaAHTa. 4
PU3NKO-XNMNYECKNX METOL0B B Ka4eCTBEHHOM | TecT-KoHTpos1bNe10.0npeneneHne MaccoBon JONN CainumaaTa HaTpMs B npenapaTe.
aHaunse
3 Pa3spen 13. Knaccudpmkaums metonos JNlabopaTopHas paboTta Ne8. KomnnekcoHoMeTpus. MNpuUrotosiaeHne n cTaHfapTM3aumns 4
KONIMYECTBEHHOr0 aHasn3a (XxumMmnyeckue, TUTPaHTOB. TecT-KoHTpoJib Nell. OnpepneneHne maccol Ca, Mg B pacTBope. CTaTucTmnyeckas
PU3NKO-XMUYeckmne, pusndeckue, obpaboT-ka pe3synbTaToB. KOHTpOAbHasA paboTa Ne 4.
6uronormyeckune)
3 Paszpen 14. T'paBUMeTpUYECKUIA aHaNn3 KomnnekcoHoMeTpus. TecT-koHTpob Nel2.0OnpepeneHne macchl »xenesa (lll) B pacteope. 4
3 Pa3pen 15. Xumunyeckme TutTpuMeTpuyeckue NabopaTopHasa paboTa Ne9. ApreHTomeTpusa. MpurotosaeHne n cCTaHgapTM3aunsa TUTPAHTOB. 4
MeTo[bl aHan3a TecT-KOHTpOoJb Nel3. OnpepeneHne MaccChl Kaana nogua B pacteope (Meton PasHca).
3 Pa3pgen 16. TutpoBaHue B HEBOAHbIX Cpefax ApreHtomeTpus. TecT-koHTposib Nel4. OnpeneneHne Mmaccbl kaans 6poMuaa B pacTesope 4
(MeTon ®onbrapga). KoHtponbHas pabota Ne 5.
3 Paspen 17. KNCNOTHO-OCHOBHOE TUTPOBaHUe paBnMeTpuYeCcKUin aHanms. Pewwe-Hue 3agay. TecT-koHTposb Nel5. OnpeneneHue macchl 4
CywHocTb MeToAa. OCHOBHbIE peakuun n cynbdaT-noHoB B pacTBope (1 3aHATHe).
TUTPaHTbI MeToAa.
4 Pa3zpen 18. OKncnmTenbHO-BOCCTaHOBUTENbHOE | paBuMeTpruyecknin aHanus. PeweHve 3agay. OnpepeneHne Maccobl CybaT-noHOB B 4
TUTPOBaHME pacTBope (2 3aHATuHE).
4 Pa3zpen 18. OKncnmTenbHo-BoCCTaHOBUTENbHOe | PoToMeTpus. TecT-koHTposib Nel6 OnpepneneHne maccol HUKens (ll) B pacTBope meToA0M 4
TUTPOBaHMe rpagyvwpoBOYHOro rpaduka.
4 Pazpgen 19. KomnnekcumeTpuyeckoe doTomeTpus. TecT-koHTponb Nel7. Onpenenenne maccol xxenesa(lll) B Buae 4
TUTPOBaHMe CyNbOCaNLMNNATHOr0O KOMMNJIEeKCa MeTOA0M CTaHAapTHbIX [06aBOK.
4 Paspnen 20. OcagnTenbHoe TUTPOBaHUE doTomeTpus. TecT-koHTpob Nel8. OnpenenieHne KOHUEHTPpaLMn AUXpoMaT- U NepMaHraHaT- 4
VIOHOB B pacTBOpe MNpu COBMECTHOM NpUcyTCcTBUU. dayopmumeTpusa. TecT-KoHTpob Nel19.
OnpepenexHne macchl pubodiasmHa B pacTBope. AyAMTOpHas KOHTpoJbHas paboTta Neb
4 Paspen 23. XpomaTorpadguyeckmne metoabl ToHKoCI0NHas xpoMmaTorpadus. JlabopaTopHasa paboTa Ne10. PasgeneHne cMecu MOHOB. 4
aHan3a
4 Paspen 23. XpomaTorpaguyeckmne Metobl NabopaTopHas paboTta Nell. PacnpenenntensHas byMma>kHas XxpoMmaTorpadus. 4
aHan3a
4 Pazpen 23. XpomaTorpadguyeckne metoabl NoHoobmeHHas xpomaTorpadus. TecT-koHTposib Ne20. Pa3zpeneHne cMecn MOHOB C 4
aHan3a nocaeayLwmnmM KoJn4yecTBeHHbIM onpegeneHnemM (Havyano).
4 Pa3zpen 24. SnekTpoxmmmyeckmne MeToabl PaspneneHve cMecn MOHOB C MNOCAEAYOWMM KOJIMYECTBEHHbIM onpeaesieHnemM (OKoH4YaHue). 4
aHan3a
4 Paspen 23. XpomaTorpaguyeckmne Metobl NabopaTopHas paboTta Nel2. Ma30-XNAKOCTHas xpomaTorpadus. Ka4yeCcTBEHHbIN 1 4
aHan3a KOJINYECTBEHHbIN aHaJIN3 TPEXKOMIMOHEHTHOM CMeCcun BeLecTB.
4 Pa3gen 24. nekTpoxmuMmyeckme MeTonbl Mpsamas noTeHunomeTpusa. TecT-KoHTPosib Ne 21. OnpefeneHmne MacCbl X10pnUa-NOHOB B 4
aHan3a pacTBope B (hn3M0J10rM4ecKoM pacTBope.
4 Pazpen 24. dneKTpoxmMmyeckme MeTonbl MoTeHUnoOMeTprYeckoe TUTpoBaHMe. TecT-KoHTposb Ne22. OnpeneneHne MaccoBour 40N 4
aHan3a HOBOKauWHa B npenapare.
4 Pa3pen 24. SnekTpoxmMmyeckme MeTonbl MoTeHUnOMeTpMYeCckoe TUTPOBAHNE B HEBOAHLIX cpefax. AyANTOpPHasa KOHTposibHas paboTa 4
aHaan3a Ne7.
4 Pazgen 24. dnekTpoxmMumyeckme MeTonbl KoHpykToMeTpus. TecT-koHTposb Ne23. Onpepnenerune xenesa(lll) meTtonom 4
aHaan3a (KoHAYKToOMeTpus) KOHOYKTOMETPUYECKOro TUTPOBAHMS.
4 Pa3zpen 24. SnekTpoxmmmyeckmne MeToabl KynoHomeTpus. KysloHoMeTpuyeckoe TUTpoBaHme. TeCcT-KkoHTpob Ne24. Onpenenenve 4

aHaAn3a (KOHOYKTOMEeTpUs)

Macchbl TMOCYib(haTa B pacTBope.
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HauMeHoBaHue nabopaTtopHbix paboTt

06bem B yacax

Cem Ne paspena gucuUnNAnHbI
[o]:]e) 390 0390
1 2 3 4 5 6
4 Paspen 24. SneKTpoXuMmnyeckme Mmetonbl PeweHve 3ana4. KoNnokBnymM «NeKTPOXUMUYECKNE METOAbI aHan3a», TECTOBbLIN 4
aHann3a (KOHAYKTOMeTpus) KOHTPOJIb.
4 Paspgens 18 - 24 Ka4yeCTBEHHbIN 1 KOJIMYECTBEHHbI aHaNM3 HEM3BECTHOr0 BellecTBa. TeCcT-KOHTPoIb Ne25. 4
4 Paspensl 18 - 24 3a4yeTHoe 3aHaTune 4
UTOrro: 136

5.7. MpuMepHasa TeMaTUKa KYPCOBbIX NpoeKToB (paboT)
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HEeHUA
1 2 3 4 5 6 7
3 Pazpgen 1. NpegmeT, 3ajayv u meToabl CocTaBnieHne KapTOTeKN Ka4eCTBEHHbIX peakunin Ha KaTuOoHbI. PelweHne 3agau. 1 2
AHAJINTUYECKON XUMUN CocTaBneHne cxeMbl aHaan3sa KaTuoHos I-lll aHannTnyeckux rpynn. Hepens
3 Pa3pen 2. OCHOBHbIE pa3esibl COBPEMEHHOMN PelwweHne cnTyaumoHHbix 3aga4y. CocTaBsieHNne TEPMUHOJIONMYECKOro C/IoBaps. 2 2
AHAIMTUYECKON XM Hepens
3 Paspen 3. HekoTopble N0I0XKEeHUNA Teopumn OTBeTbl Ha TeCThl, peweHne CUTYyaLUoHHbIX 3a4au 3 2
pPacTBOPOB 3/IEKTPOSINTOB N 3aKOHa Hepens
OEeNCTBYIOWMX MacC, NPUMEHSEMbIX B
AHAJINTUYECKON XUMUN
3 Paspen 4 leTeporeHHble paBHoBeCuA B MoproToBka nMpe3eHTauUnmn, COCTaBJ/IEHME KapPTOTEKN KAaYeCTBEHHbIX PeakLun Ha 4 2
CUcTeMe 0CafloK - HaCbIWEeHHbI pacTBOp AHVOHbI. Hepens
ManopacTBOPMMOIO 3/1IEKTPOSINTA N UX POJIb B
AHAJINTUYECKON XUMUN
3 Pa3gen 5. KucnoTHo - oCHOBHble paBHoBecusa U | CocTaB/ieHMe MNJiaHa-KoOHCMeKTa, OTBETbl Ha TeCThl 5 2
MX POJib B @HaIMTUYECKOWN XUMUN Hepens
3 Pa3zpen 6. OKMCAMTENb-HO - CocTaBnieHne nyaaHa-KoHCMNeKTa, pelleHne CUTyaLUnoHHbIX 3aaa4 6 2
BOCCTaAHOBUTEJIbHblE CUCTEMbI U UX POJIb B Hepens
AHAJINTUYECKON XUMUN
3 Paspen 7. PaBHoBecKs KoMniekcoobpasoBaHma | PelieHne KOHTPObHbIX 3aAa4y. CocTaB/ieHNne TEPMUHOIOMNMYECKOro C/IoBaps 7 2
1N NX POJIb B @HAJINTUHECKON XUMUWN Hepens
3 Paspen 8. NpnMeHeHne opraHnyecknx MoaroToBka npeseHTauuun. PelweHne 3agau. 8 2
peareHTOB B aHAJIMTUYECKON XM Hepens
3 Pa3pgen 9. XpomaTorpaduieckme MeToabl CocTaBnieHue naaHa-koHcnekTa. CocTaBneHne KapTOTEKN aHaANIUTNYECKNX 9 2
aHasn3a NMPU3HaKOB peakumi. Hepens
3 Paspen 10. MeToabl pasgeneHus u CocTaBrieHMe njaHa-KOHCNeKTa, OTBETbl Ha TeCThI. 10 2
KOHLLeHTPMPOBaHUA BeLWECTB B aHAJIMTUYECKON Hepens
XUMUN
[MpomexyTo4yHas aTTecTauums CocTaBieHe TEPMUHOIONNYECKOro C/ioBaps. PelleHne cCuTyaunoHHbIX 3a4au. 17 3
Hepens
Paspen 18. OKMcAnTeNbHO-BOCCTaHOBUTEsIbHOE | PelleHne cnTyaumoHHbIX 3a4a4. CocTaBieHne TEPMUHOJIONMYECKOro CsioBaps. 18 8
TUTPOBaHWe Hepens
Pazgen 19. KomnnekcumeTpuyeckoe PelwwleHne cnTyaumoHHbIX 3agay. NoarotoBka npeseHTauunm. 19 8
TUTPOBaHMe Hepens
Pazpen 20. OcagnTtenbHoe TUTpPOBaHMNE PelueHune cnTyaumoHHbIX 3a4a4. [loAroToBKa KapTOTEKN pacyHeTHbIX OPMYII. 20 8
Hepens
Paspen 21. OnTnyeckmne MeToabl aHanm3a PelweHne cnTyaumoHHbIX 3agay. PazpaboTka cxeM Ka4yeCTBEHHOIO 1 21 8
KOJINYECTBEHHOI0 aHaM3a. Hepens
Paszpen 22. JIOMUHECLEHTHbIN aHa N3 PelueHne cuTyaumoHHbIX 3ada4. PaspaboTka cxem KayeCTBEHHOIroO n 24 8
KOJINYECTBEHHOI0 aHa/n3a. Hepens
Pazpen 23. XpomaTorpadguyeckmne metoabl PelueHne cuTyaumoHHbIX 3a4a4. PaspaboTka cxem KayeCTBEHHOIro n 28 8
aHasn3a KOJINYECTBEHHOIro aHan3a. Hepens
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Cpoku 0O61bemM B 4acax

I'Iepequb AOMaLUHUX 3a4aHUNA U APYrux BonpocoB AOJia CaMOCTOATEJIbHOIro

CemMm Paspensi u TeMbl paboyent nporpaMMbl
CaMOCTOSAITEJ/IbHOIO U3Yy4YEeHUA usyyeHun BbINOJ (o1 T0] 390 0390
HeHus
1 2 3 5 6 7
Pazpen 24. dneKTpoxmMmyeckme MeTonbl PelleHve cnTyaumnoHHbIX 3a4a4 32 8
aHan3a Hepens
MpomexyTo4yHaa aTTecTaums. PelleHne cnTyaumMoHHbIX 3a8a4 34 3
Hepens
NTOro: 82
5.9. KaneHpapHbin rpadukK BocnuTaTesIbHOW paboTbl NoO AUcCUUNINHE
Moaynb pJaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa npoBeaeHusn OTBEeTCTBEHHbIW JocTmxeHun
MeponpuaTus obyualowmuxcs
Mogaynb 3 YyebHo- espanb 2024 1., ObopynoBaHue n paboTa IKCKypcus NokTnoHosa O.A. OMNK-1.1;
nccnepoBaTesibckasa u nabopatopua KI'MpB3, r. XMMmnyeckomnm nabopatopum
Hay4Ho-uccnegosaTenbckasa |Mankon.
[eATeNbHOCTb
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

[ HasBaHue [ Ccblsika
6.2. JiuTtepaTypa ona caMmocTosTesibHOM paboT
HasBaHue CcbliKa

XKebeHTsaes, A.N. AHannTn4yeckasa xumMmnsa. Xmummyeckne
MeToAbl aHanu3a : y4ebHoe nocobue / A.N. XXebeHTses, A.K.
XepHocek, W.E. TanyTb. - 2-e u3g. - Mocksa : UHOPA-M ;
MuHCcK : HoBoe 3HaHue, 2018. - 542 c. : un. - (Bbicwee
obpa3oBaHue: bakanaspuaT). - 9bC 3HaHuym. - URL:
http://znanium.com/catalog/document?id=346732. - Pexxum
pocTtyna: no noagnucke. - ISBN 978-5-16-004685-3

http://lib.mkgtu.

66F

ru:8004/catalog/fol2?SHOW_ONE_BOOK+0AO0

Banosa (KonbinioBa), B.A. ®Pusnko-xmuMmm4yeckme mMetoabl
aHanu3a : y4ebHoe nocobue / B.[l. Banosa (Konbinosa), J1.T.
Abecapse. - 2-e n3a., ctep. - Mocksa : lawkos u K, 2020. -
220 c. - 3bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=358363. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-394-03534-0

http://lib.mkgtu.

46B

ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A1

KebeHTsaes, A.N. AHannTnyeckas xmumms. XmumMmnyeckme
MeToAbl aHanmsa : yyebHoe nocobue / A.N. XXebeHTsies, A.K.
XXepHocek, N.E. TanyTb. - 2-e n3g. - MUHCK : HoBoe 3HaHue ;
MockBa : UHDPA-M, 2020. - 542 c. - (Bbicluee obpa3oBaHue:
bakanaspwuarT). - 9bC 3HaHuym. - URL:
http://znanium.com/catalog/document?id=357751. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-004685-3. - ISBN
978-5-16-108551-6. - ISBN 978-985-475-623-2

http://lib.mkgtu.

340

ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A1

KebeHTsaes, A.N. AHannTN4eCcKasa xmmus.
XpomaTorpaduyeckme metToabl aHaau3a : y4ebHoe nocobue /
A.N. XXebeHTseB. - MuHck ; Mocksa : UH®PA-M : Hosoe
3HaHue, 2017. - 206 c. : un. - (Boiclwee obpa3zoBaHume). - 36C
3HaHuyM. - URL:
http://znanium.com/catalog/document?id=346757. - Pexxum
jocTtyna: no nognucke. - ISBN 978-5-16-006615-8. - ISBN
978-5-16-104380-6. - ISBN 978-985-475-553-3

http://lib.mkgtu.

670

ru:8004/catalog/fol2?SHOW_ONE_BOOK+0AO0

XapuTtoHos, t0.4. AHannTnyeckas xmmmsa. AHanuTumka 1.
ObLwne TeopeTnHeCKMe 0CHOBbI. Ka4eCTBEHHbIN aHaNuns3 :
y4ebHuk / XaputoHos H0.4. - 6-e n3a., ucnp. n gon. - Mockea
: T'90TAP-Meana, 2014. - 688 c. - 9bC KoHcynbTaHT
cTypeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429341.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-2934-1

http://lib.mkgtu.

9C6

ru:8004/catalog/fol2?SHOW_ONE_BOOK+096

XapuTtoHos, t0.4. AHannTnyeckasa xumus. KonnyecTBeHHbIN
aHanns. OU3NKO-XUMMYECKNEe MeToabl aHamns3a : y4ebHoe
nocobue / XapntoHos 10.4., Oxabapos [.H., Mpuropbesa
B.1O. - MockBa : T[90TAP-Meguna, 2012. - 368 c. - 9bC
KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970421994.html
. - Pexxnm pocTtyna: no noanucke. - ISBN ISBN
978-5-9704-2199-4

http://lib.mkgtu.

7C2

ru:8004/catalog/fol2?SHOW_ONE_BOOK+096

54(075.8) I 54 InuHka, H.J1. O6wasn xumuns : y4ebHoe
nocobue / H.J1. TnuHKa. - N34. cTep. - MockBa : KHOPYC,
2012.- 752 c. - Npun.: c. 721-724. - b Hb6 MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000019621. -
Pe>xum pocTyna: cogep>xaHue. - AYJ1: 98 3k3. - bubnunorp.: c.
725-726 (41 Ha3B.). - UmeH. ykas.: c. 727-728. - Npeam.
yKas.: . 729-746. - ISBN 978-5-406-02149-1

http://lib.mkgtu.

6C8

ru:8004/catalog/fol2?SHOW_ONE_BOOK+029

AHanunTuyeckas xmmms : y4ebHumk / H.. Mos4aH [n ap.]. -
MockBa : UHOPA-M, 2018. - 394 c. - (Bbicliee obpa3oBaHme:
BakanaBpwuaT). - 96C 3HaHuym. - URL:
http://znanium.com/catalog/document?id=320794. - Pexxum
JocTtyna: no nognucke. - ISBN 978-5-16-009311-6. - ISBN
978-5-16-100051-9

http://lib.mkgtu.

FAA

ru:8004/catalog/fol2?SHOW_ONE_BOOK+09E

XapuTtoHos, KO.4. AHannTu4eckasa xmuMmusa. AHanuTunKa 2.
N
- -'..#

http://lib.mkgtu.

ru:8004/catalog/fol2?SHOW_ONE_BOOK+096
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HasBaHue CcblsIKa

KonnyecTBeHHbIN aHann3. PU3nkKo-xmmMmnyeckue 9B5
(MHCTpYMeHTaNbHble) METOAbI @aHaNM3a : y4ebHuK /
XapwuTtoHos FO.4. - 6-e n3a., ncnp. n gon. - Mockea : N0TAP-
Menwua, 2014. - 656 c. - 9bC KoHCcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429341.html
. - Pexxnm pocTtyna: no noanucke. - ISBN ISBN
978-5-9704-2941-9

AHanuTuyeckas xmMusa : y4yebHuk / MosyaH H.W. [n gp.]. - http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+09B
MockBa : UHOPA-M, 2016. - 394 c. - (Bbicwee obpa3oBaHue: |78D
bakanaspwuaT). - 9bC 3HaHuym. - URL:
http://znanium.com/catalog/document?id=174698. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-009311-6. - ISBN
978-5-16-100051-9

XapuToHoB, t0.4. AHannTn4eckasa xumms. Ka4ecTBeHHbIN http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+095
aHanus. TntpumeTpunsa. COOPHUK ynpakHeHnn : y4yebHoe 92C
nocobue / XaputoHos t0.4., Nxabapos [.H. - Mocksa :
90TAP-Megua, 2015. - 240 c. - 9bC KoHCcynbTaHT cTyAeHTa.
- URL:
https://www.studentlibrary.ru/book/ISBN9785970432723.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-3272-3

XapuToHoB, t0.4. AHannTn4eckasa xmmms. Ka4eCTBeHHbIN http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+096
aHanus. TutpumeTpuns. COOPHUK ynpakHeHnn : yyebHoe A72
rnocobue / XaputoHos 10.4., Oxabapos [.H., Fpuropbesa
B.1O. - MockBa : [90TAP-Meauna, 2015. - 240 c. - 9bC
KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970421994.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-3272-3

XKebeHTaes, A.N. AHannTn4yeckasa xumMmns. NPakTUKyMm : http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+040
yyebHoe nocobue / A.N. XKebeHTses, A.K. XKepHocek, U.E. 935
TanyTb. - MockBa ; MUHCK : UHOPA-M : HoBoe 3HaHune, 2013.
- 429 c. : un. - (Boicuee obpasoBaHune). - 96C 3HaHUyM. -
URL: http://znanium.com/go.php?id=419619. - Pexxum
focTtyna: no nognucke. - ISBN 978-5-16-009043-6

Y4yebHo-MeTOoOMYECKME MaTepuanbl Aa caMocToaTesibHON paboTel 0by4vatowmxcsa us yncna
WHBANIMAOB M JINL, C OFPaHNYEHHbIMMN BO3MOXKHOCTAMM 340poBba (OB3) npenoctasnsioTca B hopMax,
afanTMPOBAHHbIX K OrpaHNYeHNAM NX 300PO0BbA U BOCMPUATUS MHOpMaLmn:

ONs VL C HapyLWeHMAMKN 3peHuns:

e B MevyaTHOW hopMe yBeJSINYEHHbBIM LPUGTOM,
B hOopMe 3N1eKTPOHHOIro AOKYMeHTa,

B hopmMe ayaunocpanna,

e B nevyaTHomn popMe Ha s3blke bpanns.

ONns nuu c HapyLweHuamMmn cnyxa:

e B MevyaTHOW chopme,
e B (hopMe 3/1eKTPOHHOr0 OOKYyMeHTa.

Ona nuuy, ¢ HapyLWeHNsaSMM ONMopHO-ABUraTesIbHOro annapaTa:
e B nevyaTHomn opme,

¢ B (popMe 3/IeEKTPOHHOIr0 OOKYMEHTa,
e B hopMe aygunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

Stanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)
390

HaumeHoBaHue y4yebHbIx
OVCLUMJIMH,
cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

o®0 0390

ONK-1.1 MNMpuMeHsIeT OCHOBHble BMOIOrnYeckne MeToabl aHaan3a aaa paspaboTky, nccnenoBaHUin U SKCNEPTU3bI
JNIeKapCTBEHHbIX CPeACTB N JIEKAPCTBEHHOIr0 PacTUTENbHOMO Chipbs

1 Obuwasn n HeopraHnyeckas
XUMUA
34 AHanuTnyeckas xmmMms
23 MepgunumnHckas 6oTaHmKa
23 dapMaueBTNYeCcKas
MUKpobuonorns
567 PapMaKkorHosns
6 BuoreHHble 3n1eMeHThl B
MeguumHe 1 papMaumm
4 MeTonabl
MUKpPOBMonormyeckoro
KOHTPOJISt IeKapCTBEHHbIX
cpepncTs

7.2. OnucaHMe nokKasartesnen u KputepueB oueHuBaHusA KOMMNEeTeHL MM Ha Pa3JINYHbIX
dTanax Ux cbopmuposal-mn, onucaHuve WKaJsibl oOueHUuBaHusa

MnaHupyeMsbie KpuTepuu oueHUBaHUsA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThl HeyAoBNEeTBOPUT |yaoBneTesoputen XopoLio OTJINYHO OLEHOYHOro
oCBOEeHMA enbHOo bHO cpeacTBa

KOMMeTeHuUu
1 2 3 4 5 6

OMNK-1: CnocobeH pelwaTb 3aja4n NpodeccnoHalibHON feAaTeNlbHOCTU Ha OCHOBE UCMOJIb30BaHUA TEOPETUYECKUX 1
MPaKTMYECKNX OCHOB €CTECTBEHHbIX N TEXHUYECKMX HayK, @ Tak)Xe MaTeMaTU4eCcKoro annapaTa

OlNK-1.1 NpuMeHseT OCHOBHbIe brnonornyeckme meTogbl aHanusa ans pa3pa60TK|/|, nccnenoBaHum m 3KCNepPTn3bl
NNEKaPCTBEHHbLIX CPeACTB N IEKAPCTBEHHOIO PacCTUTEIbHOIo ChipbA

3HaTb: OCHOBHbIE
buonornyeckne
MeToAbl aHann3a
ansa paspaboTkuy,
nccnenoBaHum n
3KCNepTu3bl
NleKapCTBEHHbIX
cpencTe n
NIeKapCTBEHHOr 0
pacTUTeNbHOro
CblpbA.

®parmMeHTapHble
3HaHWA

HenosHble 3HaHWA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

ChopmMupoBaHHble
cucTemMaTmyeckume
3HaHWA

YMmeThb:
MpumeHsaTb
OCHOBHbIE
brnonornyeckne
MeToAbl aHan3a
onsa paspaboTkuy,
nccnenoBaHum
MNIKCNepTun3bl
NIEKAPCTBEHHbIX
cpeacTe n
NleKapCTBEHHOro
pacTUTENbHOro
CbIpbS.

YacTun4yHble ymeHuns

HenosnHble ymeHns

YMeHns nosHole,
jonyckatTcs
Hebonblne
ownbKmM

CdopmupoBaHHble
yMeHus

Bnapertn:
CnocobHocTblo
MPUMEHSTb
OCHOBHblE
bunonornyeckne
MeToAbl aHann3a
onsa paspaboTku,uc
CcnefioBaHNn n
3KCMepTun3bl

YacTu4Hoe
BNlafieHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHmne
HaBblKOB

B
cncreMaTunHeckom
npnMeHeHnn
HaBbIKOB
JornyckarTcs
npobensl

YcnewHoe n
cucTeMaTumyeckoe
npuMeHeHne
HaBbIKOB

Onpoc, 3a4eT B
yCTHOWN ¢hopMe,
3K3aMeH
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa
KOMMETEHL MU

1 2 3 4 5 6

JleKapCTBEHHbIX
CpeacTB u
JIeKapCTBEHHOr 0
pacTuTeNibHOro
Cbipbs.

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, HeOGXOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1K) onbiTa AEATEeNIbLHOCTU, XapaKTepUu3yloLWwux Tanbl
dopMUpoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

PekoMeHAayeMble NpUMepbl OMNeToB ANA TEeKYLLEero KOHTPons yCneBaeMocCTH
Obpa3seu buneta no Teme
«[eTeporeHHble paBHoBeCUsA»

JononHunTe oTBeT:

1. PactBopuMocCcTb PbSO4 B 4ncTtom BOOHOM pacTBOpE paBHa: MOJIb/1.

(U3BecTHO, 41O NMP(PbS0O4) = 10-8).
2. PacTtBopumocTb PbSO4 B Boae pacteopmmocTu B 0,1 M pacTtBope H2504.

3. Bo3amMoxxHO 5in obpa3oBaHMe ocagka CBUHLUaA cynbdaTa, ecnm UM(PbSO4) = 10-9, a NMP(PbS04) =
10-8)?

4. Mpwu penctBunm cepebpa HUTpaTa Ha pacTBop, coaepxxawmm |- n CrO42--noHbI C pa3HbIMU
NCXOAHBLIMU KOHLIEHTPaUNAMK, NEPBbLIM BbIMaAeT 0CafokK: .
(U3BecTHO, 4TOo [Ag+] Ang Havana ocaxgeHusa |- noHa pasHa 0,1 monb/n, a [Ag+] onga Havana

ocakpeHuna CrO42- wnoHa pasHa 0,01 monb/n).

5. OcTaBwascsa KkoHueHTpauusa Ba2+ nocne sbiaeneHnsa ocagka BaS0O4 pasHa 10-8 mMosb/n, nosTomMy
MOXXHO CHYUTaTb, YTO OCakaeHune

1. TUTPaHTOM B asiKaJIUMETPUYECKOM TUTPOBAHUWN SIBNISIETCS

a) HCl  6) H2S04 B) NaOH r) NH3 x H20

2. CTaH,ﬂ,apTHbIM BeLleCTBOM B aJIKaJIMMETPUNYHECKOM TUTPOBaHUN ABJIAETCA

a) HCI 6) H2504 B) Na2B407 -10H20 r) H2C204-2H20

3. NHOMKaTOpPOM B aLMAMMETPNYECKOM TUTPOBaHUU cnaboro ocHoBaHMNA ABNSETCS ABNASETCS

a) meTunopaHx 6) gudeHnnamuH B) Mypekcug, r) deHonpTanenH

4. ANKanuMeTpPUYeCKMM TUTPOBAHMEM MOXXHO OMNpeaesnTb
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a) CH3COOH 6) Na2CO3 B) NaOH r) NH3 x H20

a) 1 6) 1/2B) 2

. 3apucynTe BUA KPUBOWN TUTPOBaHUA COJISHOM KUCNOTbl HAaTPUA FMOPOKCUAOM C YKa3aHMEM BCEX
CTPYKTYPHbIX 3/IEMEHTOB. YKaXKuTe Ha3BaHMe N 3HaK MHAMKATOPHOW OWNOKM NPU UCMONb30BaHUN
WHANKaTOpa MeTUJIOBOro opaH»xeBoro ¢ pT = 4

a) sogoponaHas (-)

6) BogopoaHas (+)

B) rmapokcuaHas (-)

r) rmapokcmaHasa (+)

Mpn TUTPOBaHUN LLLEJIOYHOrO pacTBoOpa B MPUCYTCTBUM ABYX WHAMKATOPOB 3aTpayvyeHo 8 mn
KUCJI0TbI N0 KOHTpoJieM uHAnKaTopa ®®, a MO - 20 mn. B cMecn coaep>XaTCs NOHbI

a) OH- 6) CO32- B) HCO3- r) CO32-wn OH- n) HCO3-wun CO32-

. WaBeneByto kucnoty maccon 1,0000 r pacTtBopuan B MepHoOM Konibe BMmecTumocTblo 200,0mn. Tutp
MoJly4eHHOro pacTBoOpa paBeH

a) 0,1000 6) 0,01000 B) 0,05000 r) 0,005000

MpuBeouTe pacyeTsl.

9. Ha kpuBon TntpoBaHusa CO32- - noHa nmeeTcs

a) 1 "nHNSA 3KBUBANEHTHOCTU (N1.3.) 1 1 TOYKa 3KBMBANEHTHOCTM (T.3.)
6)1n3.n 2T.3.

B)21.3.1nm1T.3.

r 2nsun2rT. 3.

PeKOMeHﬂ,yeMble npuMmepsl 3agayd oJsid oOueHKM oCBOoeHunA QHAJJIMTU4YECKON XUMUM

1. MNpuBeanTe ypaBHEHME peakLnmn obHapyXeHusa (KaTuoHa UM aHMoHa) B MOHHOW hopMe,
yKa)kKuTe aHa/IMTn4Yeckunii apgekT (curHan): n cpeny, B KOTOPOWN NMPOBOAUTCS
[aHHaa peakums

2. NokasaTenb 4yBCTBUTENLHOCTU (pLl) peakummn obHapyxeHnsa cynbdaT-noHa paseH 5.
PaccuntanTte npenen obHapy>xeHunsa (Cmin) 3Ton peakuun.

3. MpnBeaunTe Bblpa)KeHNe N paccinTanTe KOHCTaAHTY paBHOBeCUs peakuum obHapyxeHunsa cynbdaT-
MOHa . U3BecTHO, 41O NMP(BaS04) = 10-10.

4. CynbaT- 1 aLeTaT-MOoHbl MOXXHO pa3fenunTb C MOMOLbIO conelt . MNpruBeanTe cxeMy pasgeneHus.

5. PaccuntanTte pH pacTtBopa, cogepxawero 10-2 monb/n H2504 n 10-3 monb/n CH3COOH

6. Kakol MOoH coaoep)XnTcsa B pacTBope, ecan npn NnpnbaBneHnn K HEMy MarHesnanabHoOW cMecu
obpasyeTcsa 6enbin KPUCTAJUTNYECKMIN OCA[A0K B BUAE CHEXUHOK UM HOXKHUL? (Cl-;
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S042-; PO43-).

7. Ha 0CHOBaHMN CXEMbl TUTPUMETPUYECKOIO aHaIM3a BewecTsa (A)

Ha3oBuTe: 1) MeToa onpenenieHuns; 2) NpueM TUTPOBaHUA; 3)UHONKATOP;
3anuwmnTe: 4) ypaBHEHNE peakLun Mexay A 1 BCoMoraTeslbHbIMU BeLLecTBaMu;

YKaXKUTe: 5) 4YUCNO 3S/1EKTPOHOB, KOTOPbLIM COOTBETCTBYHT BelecTBa B MOPU3OHTaNIbHON U
BEPTMKaAJIbHON CTPOYKaxX 0QHOBPEMEHHO; 6) 3Ha4YeHne fakB(A).

MepevyncnmTe ycnoBus NosyvyeHus 3amectutens |2 B BbllleyKa3aHHOW CXeMe TUTPOBaHUSA

8. 3apucynTe BNO KPUBOW TUTPOBaHMSA |2 pacTBOpPOM HaTpusa TnocynbdaTa, yKkasaB BCe
0603Ha4YeHNs n CTPYKTYpPHbIe 31eMeHThl, ecnn Eo(12/21-)=+0,54 B, a Eo(54062-/252032-)=+0,1B.

9. NpusenunTe hopMyny pacyeTa MaccoBon fonum (%) doctopa, ecan N3BeCTHbl HaBeCKa BeLLecTBa,
cofep Kalllero ero, M Macca rpasumeTpuydeckon gopmel Mg2P207.

10. PaccuynTanTe MONAPHYIO KOHLUEHTpauwuto skemBasieHTa (N) n cogepxaHmne H2S04 B rpammax,
eCc/n aHaNM3NPYyEeMbIN PacTBOP KUCJIOTbl MOMECTUIN B MEPHYI0 KoNby BMeCcTUMocTbio 100 mn,
0OBEeNn 0o MeTKu Bogon v nepemeltanm, a 10,00 mn nosy4eHHOro pacteopa oTtuTpoBanu 10,45 mn
0,1 H. pacTBopa NaOH.

11. PaccynTanTe MacCcoBYl KOHUeHTpauuto FeSO4«7H20 B pacTtBope (B r/ma), ecnm npu
amrnepomeTpuyeckom TutTpoBaHmm 50,00 mn 3Toro pacteopa 0,1 H. paCcTBOPOM Kanusa anxpomaTa
OblIN NOJTyYeHbl cnenyoline gaHHble:

V(K2Cr207), mn 0 2 4 6 7 8

I (MKA) 93 60 25 12 12 12

M(FeS0O4.7H20) = 278 r/mMonb.

12. B Kakoi nocsiefoBaTesibHOCTU (CBEPXY BHU3) pacnpenensatoTca oCafkm B XpoMaTorpadu4eckom
KOJIOHKE Npu aHam3e cMecu, coaep>kalen KaTnoubl Ag+, Pb2+ n Cu+ meTonomMm ocafoyHON
xpomaTorpadun, ecnn ocagntenem asnsetcsa Kl. MP(Agl) = 10-16; MP(Pbl2) = 10-9; MNP(Cul) =

10-12. OTBeT 0b60OCHYNTE U NpUBEeANTE pacyeT.

13. PaccuntanTte ceeTonorsaouweHmne (A) pactBopa, ecaim ceeTonponyckaHue (T) ero coctaBnseTt
62,3%.

14. MNpuBenouTe 3aKOHbI, Jie)xallme B OCHOBE SKCTPAKLMOHHbIX MpoLueccos. YTo Takoe KoahpuuneHT
pacnpegeneHus (0)?
MpuMepHbIA NepeyYyeHb BOMNPOCOB K 3K3aMeHY No AUCLUMNJINHe
«AHaNMTU4YECKaA XUMUs»
1. MpegMeT 1 3agadn aHaINTUYHECKON XMMUW. 3HAYeHUEe aHaAMTUYECKON XUMUU B Pa3BUTUK

€CTeCTBO3HaHUA U HAapOAHOro X03ancTBa. Buabl aHanuza. MpobaemMbl aHaINTUYECKON XUMUMN.

2. MeToAbl aHAINMTNYECKON XUMUN. Bbl60p MeToha U MeTOONKU aHan3a. XMMNYeCcKoe paBHOBecKe B
FOMOreHHOM cucTteme. 3aKOH ,D,eIZCTByPOLLI,I/IX Macc. dakTopbl, BAUAKOLWME Ha XUMUYECKoe
paBHoBecne. KOHCTaHTa XMMU4YeCKOro paBHoOBeCUa " crnocobebl ee BblpaXXeHun4.

3. CunbHble 3nekTponuTbl. Teopusa LOebasn-Xwokkens. AKTUBHOCTb, KO3I((PUUMEHT aKTUBHOCTW.
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MoHHaa cuna.

4. Cnabble anekTponuTbl. CTEeNneHb U KOHCTaHTa guccounaumn. BanmaHne ogHOMMEHHOro MOHa Ha
npouecc auccoumnaunn. Coneson apdeKT.

5. CoBpeMeHHble npeacTaB/eHNa 0 KUCA0Tax U ocHoBaHUAX. Teopusa bpeHcTepa-Jloypu. Teopus
Jiblonca.

6. Ponib pacTBOpuUTENS B KUCJIOTHO-OCHOBHOM paBHOBECUU. KNCNOTHbLIE U OCHOBHbIE PacTBOPUTEIN.
Husenupytowmnn n auddepeHunpyowmnn s ekt pacTBOpUTENS.

7. ABTonpoTonni. KoHCTaHTa aBTonpoTosim3a. KOHCTaHTa KWUC/OTHOCTM M OCHOBHOCTW. Lkana
KWUCJIOTHOCTN.

8. bydepHble pacTBopbl. MexaHn3M aencTemnsa BycepHbIX pacTBOpPOB.[puMeHeHune.

9. BbluncneHue pH 6ydepHbix pacTBopoB. bydepHas eMKOCTb.

10. TlpoTonuTu4eckoe paBHOBECME B pacTBOPax 3apPsSXKEHHbIX KWUCAOT U OCHOBaHun(conen).
KoHCTaHTa 1 cTeneHb rmaposansa.

11. BblyucneHne pH pacTBOpPOB CONEN-NPOTONANTOB. [MpuMepbl UCMOb30BaHWUS FUAPOSAM3a B
aHanuse.

12. BblymucneHue pH pacTtBopoB conen aMmqosINTOB (KMUCbIX COJEen).

13. Peakuuns komnnekcoobpasoBaHus B aHannse. CBONCTBA KOMMJIEKCHbIX COEAUHEHWN, UMeoLWne
aHaNnTM4yeckKoe 3HavyeHune. Npumepbl NCNO0JIb30BaHNA NX B aHanus3e.

14. CTpoeHMe KOMMNEKCHbIX coeguHeHun. KoopaunHaunuoHHoe 4ucno( MakCuMasibHoe =
XapakKTepucTmnyHoe). Tunbl nAnraHfoB. lpemmywiecTBa MNOAUMOEHTATHbLIX JUraHOoB. XenaTHbIN
3pdekT. NpaBuno unknos Yyraesa.

15. PaBHOBecuss peakumnm KomnnekcoobpaszoBaHusa. CTyneH4yaTas u obwas KOHCTaHTa
ycTon4mBocTu. Crnocobbl NX Bbipa)KeHNA B nAeasIbHOM U peasibHOM cncteme. TepMoAnHaAMM4Yeckas u
KNHeTn4yecCcKas yCTOﬁHMBOCTb KOMMNNEKCHbIX Coe,EI,I/IHeHI/IIZ. CTynquaaﬂ n O6LLI,aH KOHCTaHTa
yCTON4YMBOCTUN. CNOCOBbI MX Bblpa>KeHUS B NaeasibHOW N peanbHOW cucteme.

16. ®akTopbIl, BAMAKOLWME Ha yCcTONYMBOCTb KC: mpmnpoda UeHTPasibHOro aTtomMa, iMraHaa, BHeELHWe
ycnoBusa. CteneHb o6pasoBaHms, PYHKLMA 3aKOMMIEKCOBAHHOCTW.

17. OpFaHI/I‘-IeCKI/Ie aHaNuTU4YeckKMe peeareHTbl B HeopraHm4yeckoMm aHanuse. Wx npeummyulectsa
nepen HeopraHmn4eckmnmm, obnactum npnMeHeHn4.

18. CeoncTBa oOpraHuU4YeCcKMxX aHaJNTU4YeCKUX peareHToB. XpoModopbl, ayKCOXPOMbI,
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3/IEKTPOHOOHOPHbIE, 3/IEKTPOHOAKLLENTOPHbIE 3aMecTUTeNnn. saomepus n TaytToMepus.

19. KomnneckcoHoMeTpuyeckoe TuTpoBaHue. SOTA n ee aunHaTpueBas cosib. CoCToAHME B
pacteBope. OcobeHHOCTM B3aUMOLENCTBUA C MOHaMN MeTaJJI0B.

20. Cnocobbl MHAMKauum KTT B KOMMJIEKCOHOMETPUMN, METAJINIOXPOMHbIE MHAMKATOPbLI U TpeboBaHMs
K HUM. BaxkHellumne yHMBepcasbHble N cneuncpuyeckne MeTassIoXpoOMHbIE MHANKATOPbI.

21. KOMMNJEKCOHOMETpPUYECKOE TUTPOBAHME HECKONbKUX KAaTMOHOB MNpPM WX COBMECTHOM
NpUCYTCTBUMN.

22. Cnocobbl KOMMAEKCOHOMETPUYECKOro TUTPOBaHUA: npsaMoe, obpaTHoe, BbITECHUTEsIbHOE.
Mpumepbl NPaKTUYeCKOro NPUMeHeHns.

23. MpuroTtosBsieHne N cTaHgapTmMlauns pabovero p-pa komnnaekcoHa lll, pacyet HaBecku, CH, T.
Ha3Ha4vyeHne CTaHOApPTHOro p-pa KoMnsekcoHa lll.

24. KomnnekcoHoMmeTpundeckoe onpegenermne Fe (lll); Ca n Mg npu COBMECTHOM MPUCYTCTBUN.
NHaounkaTopbl. Ycnosua onpegenernnii. Novemy Fe (lll) TUTpyOT B KNCAbIX cpedax?

25. BausdHue peakuum KomnaekcoobpasoBaHuA Ha BenndumHy O-B noTeHuwana, pacTBOPUMOCTb
coegunHeHnn, KNCIOTHO-OCHOBHOE paBHOBecne, cTabunmsaunio cteneHen OKUCEHNSs, MOBbILWLEHNE
YYBCTBUTENIBHOCTU N CEJIEKTUBHOCTMU.

26 OKUCANUTEesNIbHO-BOCCTAHOBUTESIbHbIE peakunnm B aHa/IMTUYECKON XUMUN, nonypeakuns
OKUCNeHNAa n BOCCTaHOBJ1IEHNA. COI'Ipﬂ)KeHHaFI O-B napa. 3J'IeKTp0}J,HbIIZ noteHumnan. iamepeHune
Be€JINYNHbI 2N1eKTPOAHOIro noTeHunana. CTaH,EI,apTHbIIZ noTeHuwnan.

27. ObpatumocTb O-B peakuuin, KOHCTaHTa paBHoBecusi. HanpaBneHne O-B peakuuin n dakTopsbl,
BANAIOLLME Ha Hero.

28. OKNCINTEsNIbHO-BOCCTAaHOBUTE/IbHOE TNTPOBaHNE. I'IOCTpoeHme KPUBbLIX TUTPOBBaAaHNA. (DaKTOpr,
BAndwouine Ha BeJIMHNHY CKa4dKa noTeHLuasia.

29. BO3MOXXHOCTb pa3genbHOro TMTpoBaHMA CMeCcun BOCCTaQHOBUTENIEN UM OKUCINTENEN. PacyeThl.

30. NepmMaHroHaToMmeTpusa. TeopeTnyieckme OCHOBblI MeToda. [MpuroTtoBsieHNne CTaHO4APTHOro p-pa
KMnO4. OnpepeneHune xxenesa, KajabUus, HUTPUTOB.

31. WopomeTpusa. TeopeTudeckme OCHOBbI MeToga. [lpuroTosieHue pabouyero p-pa hoga w
TnocynbdaTta HaTpus. OnpefeneHne oKUCANTesNnen n BocCTaHoBuTenen. OnpepeneHne Meau.

32. MeTogbl TUTPUMETPUYECKOro aHam3a N UxX Kraaccupukaums. TpeﬁoBaHI/Iﬂ K peakKuunam
Nexkawum B OCHOBE TUTPOBaHUA. Buabl TUTpUMETPUYECKNX onpe,u,eneHVI|7|: npamMble N KOCBEHHbIE
MeToabl. MeTo nuneTmnpoBaHusa . M- oThoesibHbIX HAaBECOK.
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33. KNCNOTHO-OCHOBHOE TuUTpoBaHue. Ob6uwaa xapakTepucTtuka Metona. Paboume pacTBOpbI.
MepBu4yHble cTaHAapThl. [pUroToBAEHME CTaHAAPTHOrO pacTBOPa WEeNo4Yn! N KNCNOThI.

34. KWCNOTHO-OCHOBHble WHAUKaTopbl. WOHHO-XpoMoOopHasa Teopusa wWHAMKaTopoB.MHTepBan
rnepexona OKpacCKu 1 MokKasaTesib TUTPOBaHUA MHONKaTOpa.

35. NeTeporeHHoe paBHoBecue. lpousBeneHNe PacTBOPUMOCTU (TepMogUHaMMYeckoe, peasibHoe,
YCJIOBHOE).

36. PacTBOpMMOCTb MaslopacTBOPUMOro 3NIEKTPOSINTA: WOHHAsA, MoJsiekynspHas. BblincneHune
pacTBOPUMOCTW MO BEINYNHE Mpou3BedeHunsa pactesopumoct (AmBn, A3B, A2B, AB).

37. ®akTopbl, BAUAIOWMNE Ha PacTBOPMMOCTbL: CONEBON 3PdeKT, AeNCTBME OAHOUMEHHOINO MOHa,
KOHKYPUPYIOLWNX peakLunin.

38. Ycnosus 06paBOBaHVIFI M pacTBOpeHUs o0CafKoB. [IpUYMHBLI CMeLlleHNa reTeporeHHoro
paBHOBECUA B CTOPOHY PacTBOPEHUSA nnm ocaxxaeHusa. pH Havana v pH NosIHOro ocakgeHus.

39. 'paBMeTpUYeCcK aHanus. Npambie 1 KOCBEHHbLIE MeTOAbl onpegeneHns. MeToa ocakaeHus.
Obwas cxema 1 NpUMepbl onpeaeneHun,

40. lpaBuMeTpuyeckmm aHanami. BennmymHa HaBecku, ocafka. [lMpombiBaHMe ocagka. Bbibop
MPOMbIBHON XNAKOCTU.

41. OcaantenbHoe TUTpoBaHue. Knaccnpukaumnsa metonos. ApreHtomeTtpus. Meton Mopa.

42. OcagutenbHoe TUTpoBaHue. PogaHomeTpusa. MeToabl ®onbrapna, ®asHca.

43. OTb6op nNpobbl AN aHanusa. OcobeHHocTM NpobooTbopa TBEPAbIX, XUOKUX N Fra3000pa3HbIX
BELLLEeCTB.

44, NopgrotosBka Npobbl K aHann3ly. OcobeHHOCTM NOAFOTOBKM NMPO6 opraHNYecKnX, HeEopraHN4YecKmnx
n bnonormyecknx o6 LEKTOB.

45. Knaccugukauma rnorpewHocTen aHanmsa. CuctemMaTuyeckume, CJlyvalHble TMOrpeLwHoCTy.
Cnocobbl BbISIBJIEHUA U YCTPAHEHNS CUCTEMATUYECKNX NOTPELLUHOCTEN.

46.0CHOBHble XapaKTepuCcTUKM MeToda aHasamsa: nMnpaBuIbHOCTbL W BOCMPOU3BOAMMOCTD,
KO3(hpUMEHT YyBCTBUTENIBHOCTU, npenen obHapyXeHuUs, HWKHAS W BEPXHAS rpaHuua
onpeaensseMbix CoaepXXaHui.

47 .MNHCTpyMeHTalIbHble MeToAbl aHann3a. IXx Knaccnpukaumsa, npenmyllectsa nepes XMMmMyecKMMm
MeToOoaMW.

48.9neKTporpaBnMeTpuyeckn aHanus. MNpumepbl UCMONb30BAaHUSA B aHaIMTUYECKOMW MNpakTuke.
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i
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DNeKTPorpaBMMeTpMYecKoe onpefesneHne C HanoXXeHNEM BHELLHEro Hanpsh>xeHus n 6es Hero.

49.0CHOBHOW 3aKOH MOrJIOWEHNA 31IeKTPOMarHUTHOro usnyyeHus byrepa - JlambepTta - bBepa.
MpUYNHbBI OrpaHNYEHNS U YCI0BMSA €ro NPpUMEHNUMOCTW. 3aKOH agoNTUBHOCTMW.

50.A6copbUMOHHAA MOeKYIsipHas CMEKTPOCKOMNUA. DNeKTPOHHbIE CNeKTpbl nornoweHns. CBa3b
MeXay CTPOEHWEM COeAMHEHUA U ero CNeKTPOM MOroLWeHuns.

51.MonsapHbIn KO3(hdMumMeHT noraoweHns. MNoHATue 06 UCTUHHOM N KaXKyLlemMcs MOASAPHOM
KoappurumneHTe nornoweHmns. OueHka YyBCTBUTENbHOCTU POTOMETPUYECKMNX PEAKLNN.

52.Peakumun, wucnonb3yembie npu ¢oTomMeTpupoBaHun. Bbibop onNTUManbHbIX YCAOBUA KX
nposeneHund. BnmaHue pH, Cpear T, BpeMeHn.

53.MoTeHuUnoMeTpust. MexaHn3Mbl 06pa3oBaHUA MOTEHLMaNa 3JIEKTPOAOB. YpaBHeHMe HepHcTa.
MpsiMas noTeHUVOMeTpuUS.

54 NloHoCeneKTUBHbIE 3NEeKTPOoAbl U UX Khaccudpunkauusa. lNMpumepbl MCNONb30BaHUSA B aHasuse.
OCHOBHbIE XapaKTEPUCTUKN MOHOCENEKTUBHbIX 3/1€KTPOLOB.

55.MoTeHynomeTpnyeckoe TUTpOBaHME. W3MeHeHMe 3NeKTPoAHOro noTeHumasa B npouecce
TnTpoBaHuA. Cnocobbl 0bHapyXeHNss KOHEYHOW TOYKM TUTPOBAHMA N ONpeaesieHUs KOHUEeHTpauun.

56.TeopeTn4eckme OCHOBbI nonsporpadun. YpaBHeHne WnbkoBuYa. lMoTeHUMan MOAYyBOJIHbI U
hakTopbl, BAUSIIOLLME HA €r0 BEJINYUNHY.

57.KynoHomeTpmnyeckuin metopn aHanmsa. TeopeTnyeckme OCHOBbI MeToa.

58.KoHOyKTOMETpUYECKUN MEeTOoA aHam3a. TeopeTumyeckme OCHOBbI MeToda, MPUMEHEeHne B
aHAINTUYECKMX Liensx.

59.3HaveHue meTOO0B pa3fesieHna U KOHUEeHTPUPOBaHNA B aHasmnse. Ix MecTo B aHa/IMTUYECKOM
umkne. Knaccmpukaumsa MeTonoB KOHLLEHTPUPOBAHUA.

60.XMnyeckne MeToabl pa3fesieHnss U KOHLEeHTpUpoBaHMS. VX BO3MOXHOCTWU. MNMpuMeHeHMe Ha
NnpakTuKe.

61.9KCTpakuUUs Kak npouecc n meTod. 3HadyeHue Metona. Cnocobbl OCYLLEeCTBAEHUS 3KCTPaAKL NN,
PesakcTpakumnsa. CoakCcTpakyna.

62.CKOpOCTb 3KCTpaKunnM 1 pakKTopbl, BAndwLIMe Ha Hee. YCNOoBUA IKCTpakuun. KonnyectBeHHble
XapPaKTEPUCTUKHN.

63. XpomaTorpadudeckun aHanmi. Knaccudpunkauma mMeTonoB. [lpumepbl MpakTUYECKOro
rnpuMeHeHuns.
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64.Cnocobbl  monyyeHuss  xpoMaTorpamMmMm  (ppoHTaNbHas,  3J0EHTHas, BblTECHUTEIbHas
xpomaTtorpadus). XapakTepPUCTUKK XpoMaTorpadnieckoro nmka.

65.TeopeTnyeckne OCHOBbI pacnpefpennTesnbHon XpoMaTtorpadun. bByma>kHas U TOHKOC/OMHas
XpomaTorpadpus.

66.TeopeTnyeCkMe OCHOBLI MOHOOOMEHHON XpoMaTorpadun. KoHCTaHTa MOHHOro obmeHa. Paabl
CeneKTUBHOCTW.

67.TeopeTnyeckme oCHOBbI Fra30Bo xpoMaTorpacdun. OCHoBHbIE y35ibl MPUOOPOB 1 X Ha3HaYeHMe.

68.Ka4ecTBeHHbIN aHaAn3 1 ero 3agadn. Metoabl Ka4eCTBEHHOIr0 aHaan3a u nx XapaKTepUCcTmKkKa rno
poay n Konn4ecTtBy BeweCTBa, NO TEXHNKE BbIMOJIHEHUA.

69.KayecTBeHHble peakuun. Ycnosus nx nposeneHuns. Cneundurnyeckme n nsbmpaTenbHble peakynm.
Cnocobbl MoBbILWEHUA N36MpPaTENIbHOCTHU.

70.0pobHbIN N cucTeMaTUYeCKUn aHanu3. Cxembl aHalM3a KaTMOHOB: KWCJIOTHO-LLENI0YHas,
cynbduaHas u ap. HOCTOMHCTBA N HEAOCTATKN KaXXaA0N N3 HUX.

71.CocTaBbTe CXeMy aHasin3a CMeCn KaTUOHOB 1-3 aHannTuyeckux rpynn. (KoHKpeTHbIN npuMep).

72.CocTaBbTe CXEMY aHaJIn3a CMeCu KaTUOHOB 4-6 aHaNNTMYeCKMX rpynn. (KOHKpeTHbIN npumep).

73.CocTaBbTe CxeMy aHanm3a CMeCcu KaTUOHOB 1-6 aHannTu4eckux rpynn. (KoHKpeTHbIA npuMep).

74.CocTaBbTe CXeMY aHaJiM3a TBEPAOro BewecTBa (KOHKPETHLIN NpuMep).

7.4. MeToaunyeckue MaTtepuasnbl, onpeaensiowme npouenypbl OLeHMBaHUA 3HAHUMN,
YMEHUMN U HaBblKOB, U ONbiTa AEATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUMpoOBaHUA
KOMMNEeTeHLUun

TpeboBaHMA K NnpoBeaeHUIo onpoca

Oonpoc -cpeacTBO KOHTPOJIS,OpraHM30BaHHOE KaK cneuunanbHas becepa npenogaBaTesis
cobyyalomnMcs Ha TEMbI, CBSiI3aHHble C U3y4YaeMon AUCLUMIVNHON, U pacCUNTaHHOE Ha BbIICHEHME
obbema 3HaHMIM oby4aroLwerocsa no onpeaeseHHoOMy pasgeny, Teme, npobneme n 1.n0.

KpuTepuu oueHkKu 3HaHUK npu nposegeHuu onpoca:

OueHKa  «OTJIMMHO»  -CTYAEHT MNOJIHO  U3MaraeT  WU3yYeHHbI  MaTepuan,naéTr
npaBuabHoeonpeaeneHne rMoHATUA;, obHapy>XMBaeT MOHUMaHWE MaTepuasa, MoXeT o0b6ocHOBaTb
CBOW CY>XXAEHUS, MPUMEHNTb 3HAHUA Ha MPaKTUKeE, MPUBECTN HEOBX0AMMbIE MPUMEpPLI HE TOJIbKO MO
y4€OHUMKY, HO M CaMOCTOSATENIbHO COCTaBJIEHHbIE; U3laraeT MaTepuaa NpPoeCcCMOHaIbHbIM A3bIKOM
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C ncnoJjib3oBaHmem COOTBGTCTByI-OLLI,GVI CUCTEeMbl NOHATUN 1 TEPMWNHOB.

OueHKa «XOpoLo» - CTYAeHT OaéT OTBET,yA0BNETBOPSAOWNA TEM e TpeboBaHUAM,4To AN
OLIEHKN «OTNIMYHO», HO gonyckaeT 1-2 owmnbku, KOTOpbie CaM »Xe ucnpaenseT, n 1-2 Hego4éTa B
nocsie4oBaTesIbHOCTU U A3bIKOBOM OhOPMJIEHUN N3SlaraemMoro.

OueHKa «y[0BJIETBOPUTENIbHO» - CTYAEeHT obHapyXMBaeT 3HaHUE N MOHUMAaHUEOCHOBHbIX
MONOXKEHUI [aHHOW TeMbl, HO MW3NaraeT MaTepuan HEemnosHO W [OoMNyckaeT HEeTOYHOCTUM B
onpeneneHnn TMoHATUIA  uUAn  (POpPMySIMPOBKE MpaBua; He YyMeeT [OCTaTo4yHO rnyboko wu
[oKa3aTenbHO 0OOCHOBATb CBOW CYXOEHWS M MPUBECTU CBOW MNPUMepbl; M3naraeT MaTepuan
HenocnenoBaTesbHO M AOMNYyCKaeT OWMOKM B A3bIKOBOM O(POPMJIEHUM N3Naraemoro.

OueHKa <«HeyaoOBJIETBOPUTEJIbHO» - CTyAeHT obHapyXuBaeT He3HaHue 6osbluen
4aCTMCOOTBETCTBYIOLLEro pa3fesia u3y4yaemMoro Matepuasna, AonyckaeT oWwnbku B popMysinpoBKe
onpeneneHnini 1 nNpaBu, WUCKakalowme WUX CMbics, 6ecrnopsafoyHO U HeyBepeHHO wu3naraetT
MaTepuan.

TpeboBaHuA K NnpoBeneHUIo 3a4eTa

3a4eT Mo BCEN AUCUUMINHE UKW ee YacTu npecnefyloT Leb oueHUTb paboTy cTydeHTa 3a
KypC (cemecTp), Mony4YeHHble TeopeTUHecKme 3HaHWS, MNPOYHOCTb WX, Pa3BUTUE TBOPYECKOro
MbILLIEHUS, NpuobpeTeHne HaBbIKOB CaMOCTOSITENIbHOMW pPaboThbl, YyMeHWe CUHTEe3npoBaTb
NONyYEeHHbIE 3HAHWSA U MPUMEHSTb UX K PELLUEHNIO MPAaKTUYECKNX 3a4au.

KpuTepum oueHKM 3HaHMW NpU NpoBefeHUM 3a4eTa

«3auTeHOo» - BbICTABNAETCSA MPWU YCJIOBUM, €CNN CTYAEHT MOKa3blBAaeT XOopolune 3HaHUA
N3y4yeHHoro y4yebHoro mMaTepuana; CaMOCTOSTE/IbHO, JIOTMYHO M MOC/efoBaTeNbHO M3NaraeT, u
MHTEpPNpeTUpyeT MaTepuasnbl y4ebHOro Kypca; MOJSIHOCTbIO pacKpbiBaeT CMbICA MpeafiaraemMoro
BOMPOCA; B/afeeT OCHOBHbIMM TEPMMHAMM U MOHATUAMU M3YYEHHOr0 Kypca; NoKasbliBaeT yMeHne
NnepesioXXnTb TEOPETUYECKNE 3HAHNSA Ha NpeanosiaraeMblil MPaKTUYECKUA OMbIT.

«He 3a4TeHO» - BbICTABAAETCS MPU HaJIMYUN CEPbE3HbIX YNYLIEHWI B NPOLLECCe N30XKEHUN
y4yebHOro maTepuana; B cJiydae oOTCyTCTBUS 3HAHMUIA OCHOBHbIX MOHATUIA 1 onpefenieHnid Kypca nnm
NPUCYTCTBUN 6OJbLIOIFO KOMIMYEeCTBa OWMBOK Mpu MHTEeprnpeTaunmn OCHOBHbLIX OMpeneneHuin; ecam
CTYOEHT MnoKa3blBaeT 3HayuTeslbHble 3aTPYAHEHUS MNPXM OTBETE Ha MNpPenJIOXKEHHble OCHOBHbLIE ”
OOMOJIHNTENIbHbIE BOMPOCHI; MNPX YC/IOBMU OTCYTCTBUSI OTBETA Ha OCHOBHOW W OOMOJIHUTESbHbIN
BOMpoOC.

TpeboBaHuA K NpoBeAEeHNI0O IK3aMeHa

OueHKa «OTJIMYHO» Ha dK3aMeHe N0 aHaINTUYECKON XM BbICTaBNsaeTCA CTyaAeHTy, KOTOprPIZ

rnyboko, 0CMbICSIEHHO YCBOW B NOJIHOM 06beMe NporpaMMHbIN MaTepuas, NpaBuSIbHO
MOHMMAaET aHaIMTUYECKYIO XUMUIO, KaK HayKy, BflafeeT METOA0JIOrMen aHaIMTNYECKON XUMUNN,
YCTaHaBJZINBaeT BHyTpunpegMmeTHble N MeXXnpegmMmeTHble CBA3WN, onpeaendeT MecTo AHANTUNYECKON
XUMUN cpegn opyrmnx Hayk. NMoHnMaeT posib aHAIMTUYECKON XMMNK B HAPOAHOM X0358NCTBE. YeTKOo
hopMynmpyeT ee 3adauun, npobsemsbl, CTosAWMe Nepen aHa/IMTUYECKON XUMUEN N CPeacTBa MX
pelieHmns, ee MeToabl, 06beKTbl aHaM3a. XOPOLO 3HAET KJacCMprKaunio HanpaBJeHNn, BUOOB U
MeTOoOO0B aHa/In3a; MeTodbl pa3aeneHus, naeHTunKaummn, onpeaeneHus, rubpugHole; obwme
MPUHLNMbI, HA KOTOPbIX OCHOBaHbI MeTOAbI (CBA3b CBOWCTB C COCTAaBOM). YMEI0 UCMOb3yeT
nepmoanyeckuin 3aKoH. CTyeHT 3HaeT TeopeTu4ecKmne OCHOBbI aHAIMTNYECKON XUMNN: OCHOBDbI
XUMNYECKNX N PU3NKO-XUMUNYECKNX METOAO0B aHam3a, OCHOBbI aHasIn3a 06beKToB. N3y4nn
o6s3aTesNiIbHYI0 U AOMNOJIHUTENIbHYIO NTNTEpaTypy, 3HAeT HayyYHble JOCTMXKeHNS B 06nactu
aHAIMTNYECKON XUMNN N YMESIO0 UCMNOJIb3YeT 3TOT MaTepunas B OTBETe. YMeeT TBOPYECKHU
MOATBEPANTb TEOPETUYECKME MOJIOXKEHNSA COOTBETCTBYIOLWMMN NPUMEPAMN, CXEMAMU, PELLEHNEM
Ka4YeCTBEHHbIX U KOJINYECTBEHHbIX 3a[a4, pacyeT KOHCTaHT paBHOBECKI B pacTBOpPax, KUCJIOTHO-
OCHOBHOE paBHOBECKE, OKUCINTENbHO-BOCCTAaHOBUTEJIbHOE PaBHOBECUE, paBHOBECHE Npu
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KoMnnekcoobpa3oBaHUN, OCa)kK[eHne, pacTBOpPEHME 1 ap.

YMeeT Bbl6paTb cXeMy n MeTopd aHaJ/in3a. B 0TBeTe BO3MOXXHbl 0OAHa-ABe HETOYHOCTU MNpn
ocBelWeHUn BTOPOCTEeNeHHbIX BOMPOCOB UJIN B BblKJ1TaAKaX, KOTOpPblIe CTYOEeHT JIerko ncripaBndeT
nocJsie 3aMevaHunAa npenogaBaTend.

OueHka «XOpOoLWo» Ha 3K3aMeHe Nno aHANIMTNYECKON XUMNN BbICTaBISETCS CTYAEHTY KOTOprI7I!

B nonHom obbeme pacCKpbl/l MaTepWan NnporpamMmmsl, npaBnjibHO NOHNMaeT aHaAJINTUYECKYIO XNMUIO
KaK HayKy, BJlaeeT MEeTOL0JIOrMen aHANNTUYECKON XUMNN, YCTaHaBJZINBaEeT BHyTpunpegMmeTHbie N
MeXnpegmMmeTHble CBA3N: MeCTO aHaINTNYECKON XNMUN cpean opyrmx Hayk.

Ponb aHannTM4YeCcKon XMmMnn B HApOAHOM X035INCTBE, YETKO (DOPMYIMPYET ee 3a4ayvn, OCHOBHbIE
npobnemsl, cTosLMe Nepes aHaIMTUYECKON XUMUEN N CpeaCcTBa UX peLleHns, ee MeTobl, 06beKThI
aHasIn3a, XOpOoLUO 3HaAeT KJacCUpUKaLno HanpaBaeHWin, BUOOB 1 METOZOB aHan3a:
naoeHTUGUKauun, onpeneneHus, rmbpuaHbie MeTobl. 3HAET NMPUHLINMbI, HA KOTOPbIX OCHOBAHbI
MeToAbl (CBA3b CBOWNCTB C COCTaBOM). YMesI0 NCNOoJib3yeT nepnoamndeckmin 3akKoH. CTyaeHT 3HaeT
TeopeTunyeckme OCHOBbI aHAJINTUYECKON XUMUKN: OCHOBbI XUMNYECKNX N PUSUKO-XUMUYECKNX
MeTOA0B aHann3a, OCHOBbI aHa/In3a 06bEKTOB. 3naraet MaTepuan rpamMOTHLIM A3bIKOM, BllageeT
TEePMUHOI0OrNen aHanuTnyeckon xuMmmn. N3y4ymn obszaTenbHyto inTepaTypy Mo npegmeTy, 3HaeT
Hay4Hble OOCTUXXeHUs B 061aCTV aHaIMTUYECKON XUMMN 1N YMENOo NCMOb3yeT 3TOT MaTepuan B
oTBeTe. YMeeT CBA3bIBaTb TEOPUIO C MPAaKTUKOWN, pellaeT KayeCTBEHHbIE N KOJIMYECTBEHHbIE 3a4a4N.
YmeeT BbiOpaTh N MeTOA aHanu3a.

B n3noxxeHunn gonyctun Hebonblune npobenbl, CKa3MBLUME CoOAepXKaHne OTBEeTa Mo BOMNpocCy.

OueHKa «y0BNETBOPUTESIbHO» Ha SK3aMeHe MO aHaJIMTUYECKOM XUMUN BbICTABNSETCA CTYAEHTY,
KOTOpPbIN:

XopoLlo BageeT NporpaMMHbLIM MaTepuasioM B obbeme yyebHuka. NMpaBuibHO NOHMMaeT
aHaAJIMTUYECKYIO XMMUIO KaK HayKy, MECTO ee Cpeamn APYyrnx HaykK, poJib B HAPOJHOM XO35INCTBE,
4eTKO QOPMYySINPYET ee 3a4a4un, OCHOBHbIE NPO6/IEMBI, CTOSILLME Nepes aHaJIMTUYECKON XUMNEN 1
CpencTBa UX pelleHns, ee MeTodbl, 00bEeKThl aHa/N3a, KNacCMPUKaLIVIO HanpaB/ieHnin, BUOOB U
MEeTOZIOB aHann3a. MeToabl pa3neneHuns, naeHTuguKaunm, rubpnaHsie metoabl. ObLIne NPUHLAMLI,
Ha KOTOPbIX OCHOBaHbI MeTOobl (CBS3b CBOWNCTB C COCTABOM). MICMoJib30BaHUE Nepuoanyeckoro
3aKoHa. CTyeHT 3HaeT OCHOBHbIE TeopeTUYeckne NonoXKeHNs aHaIMTUYECKO XUMUN: OCHOBBI
XUMUNYECKNX N (U3NKO-XMMUYECKUX METOL0B aHan3a, OCHOBbI aHanM3a 06bekToB, obnanaet
[OCTaTOYHbLIM AN NPOAOJIKEHUS 00y4YEeHUA U NpeacTosLLen NpodeccMoHaNbHOM AeATeNbHOCTH
3HaHUSIMU, BbIMOJIHW BCE TeKyLUNE UHONBUIAYASIbHbIE KAYECTBEHHbIE U KOJIMYECTBEHHbIE
pacyeTHble 3afa4un, nabopaTopHble paboTkl, aHaM3bl PACTBOPOB, CyXMX cMeceil. CTyleHT MOXeT
NPUroTOBUTb PACTBOP 3a4aHHON KOHLIEHTPALUK, BLIYUCAUTL U 060CHOBAaTb METOAMKY A/ aHan3a.
OnHaKo, NPV OTBETE AOMYCKAET HEeCYLLEeCTBEeHHbIe OLNOKN N HETOYHOCTU, HapPYLLUEHWE JIOTNYECKON
nocsiefloBaTe/IbHOCTUN U30)KEHNS MaTepuraa, HeEAOCTAaTOUYHYI0O apryMeHTaLUo TEOPeTUYECKNX
NoJIOXXKeHU. NcnbITbiBaeT 3aTPYAHEHNS B peLlleHnn 3a4au.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

ebeHTaes, A.N. AHannTuyeckas xumms. XmumMmnyeckume
MeToAbl aHanmsa : yyebHoe nocobue / A.N. XXebeHTsies, A.K.
XXepHocek, N.E. TanyTb. - 2-e n3g. - Mocksa : UHOPA-M ;
MwuHck : HoBoe 3HaHune, 2018. - 542 c. : un. - (Boicwuee
obpasoBaHue: bakanaspuarT). - 96C 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=346732. - Pexxum
nocTtyna: no nognucke. - ISBN 978-5-16-004685-3

http://lib.mkgtu.

66F

ru:8004/catalog/fol2?SHOW_ONE_BOOK+0AO

Banosa (KonbinoBa), B.[l. PU3NKO-XMNYECKNE METOObI
aHanun3a : y4ebHoe nocobue / B.[l. Banosa (Konbinosa), J1.T.
Abecapse. - 2-e n3a., ctep. - Mocksa : flawkos u K, 2020. -
220 c. - 3bC 3HaHuymM. - URL:
http://znanium.com/catalog/document?id=358363. - Pexxum
nocTtyna: no nognucke. - ISBN 978-5-394-03534-0

http://lib.mkgtu.

46B

ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A1

MKebeHTsae, A.WN. AHanuTn4eckaa xumusa. XmmMmmnyeckmne
MeToAbl aHanusa : yyebHoe nocobue / A.N. XebeHTses, A.K.
XKepHocek, W.E. TanyTb. - 2-e n3fg. - MMHCK : HoBoe 3HaHue ;
MockBa : UHOPA-M, 2020. - 542 c. - (Bbiclwiee obpa3oBaHme:
BakanaspwuaT). - 3bC 3HaHuym. - URL:
http://znanium.com/catalog/document?id=357751. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-004685-3. - ISBN
978-5-16-108551-6. - ISBN 978-985-475-623-2

http://lib.mkgtu.

340

ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A1

XKebeHTsaes, A.UN. AHannTn4yeckas xmmus.
XpomaTorpaduyeckme metoabl aHanausa : y4ebHoe nocobue /
A.N. )KebeHTseB. - MnHcK ; MockBa : UHDPA-M : Hosoe
3HaHue, 2017. - 206 c. : un. - (Boicluee obpa3zoBaHue). - 36C
3HaHuyM. - URL:
http://znanium.com/catalog/document?id=346757. - Pexxum
JocTyna: no nognucke. - ISBN 978-5-16-006615-8. - ISBN
978-5-16-104380-6. - ISBN 978-985-475-553-3

http://lib.mkgtu.

670

ru:8004/catalog/fol2?SHOW_ONE_BOOK+0AO

XapuToHos, t0.4. AHannTnyeckasa xmmusa. AHanuTumka 1.
ObLine TeopeTnYeCcKMe 0CHOBbI. Ka4eCTBEHHbIN aHanus :
yyebHuk / XaputoHoB t0.4. - 6-e n3g., ucnp. n gon. - Mockea
: [90TAP-Meguna, 2014. - 688 c. - 9bC KoHcynbTaHT
cTyneHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429341.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-2934-1

http://lib.mkgtu.

9C6

ru:8004/catalog/fol2?SHOW_ONE_BOOK+096

XapuToHoB, H0.4. AHannTuyeckas xmmms. Koan4yecTBeHHbIN
aHanm3. PU3NKO-XUMMYEeCKne MeTodbl aHannsa : yyebHoe
rnocobue / XaputoHos 10.4., Oxabapos [.H., Fpuropbesa
B.}O. - MockBa : F'0TAP-Meana, 2012. - 368 c. - 9bC
KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970421994.html
. - Pexxum pgoctyna: no nognucke. - ISBN ISBN
978-5-9704-2199-4

http://lib.mkgtu.

7C2

ru:8004/catalog/fol2?SHOW_ONE_BOOK+096

54(075.8) I 54 MnuHka, H.J1. Obwas xumus : y4ebHoe
nocobue / HJ1. FnuHka. - U3a. cTep. - MockBa : KHOPYC,
2012.-752 c. - Npwun.: c. 721-724. - 3b Hb6 MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000019621. -
Pexxum pocTyna: conep>kaHue. - AYJ1: 98 3k3. - bubnuorp.: c.
725-726 (41 Ha3B.). - UMeH. yKa3.: c. 727-728. - MNpepmM.
yKas.: . 729-746. - ISBN 978-5-406-02149-1

http://lib.mkgtu.

6C8

ru:8004/catalog/fol2?SHOW_ONE_BOOK+029

AHanuTuyeckas xmMusa : yyebHuk / H.U. Mos4yaH [n ap.]. -
MockBa : UHOPA-M, 2018. - 394 c. - (Bbicwee obpa3oBaHme:
bakanaspwuaT). - 9bC 3HaHuym. - URL:
http://znanium.com/catalog/document?id=320794. - Pexxum
pocTyna: no nognucke. - ISBN 978-5-16-009311-6. - ISBN
978-5-16-100051-9

http://lib.mkgtu.

F4A

ru:8004/catalog/fol2?SHOW_ONE_BOOK+09E

XapuToHoB, 10.4. AHannTuyeckas xmmmsa. AHanmTmnka 2.
Konn4yecTBeHHbIN aHann3. PU3nkKo-xmMmnyeckmne
(MHCTpPYMeHTasIbHble) MeTOAbl aHan3a : y4ebHuk /
XapuToHoB 0.4. - 6-e n3g., ucnp. u gon. - Mocksa : N0TAP-
Menwna, 2014. - 656 c. - 3b6C KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429341.html
. - Pexxum pgoctyna: no nognucke. - ISBN ISBN
978-5-9704-2941-9

http://lib.mkgtu.

9B5

ru:8004/catalog/fol2?SHOW_ONE_BOOK+096
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HasBaHue

CcblsIKa

AHanuTuyeckas xmMusa : y4yebHuk / MosyaH H.W. [n gp.]. -
MockBa : UHOPA-M, 2016. - 394 c. - (Bbiclwiee obpa3oBaHme:
BakanaspwuaT). - 3bC 3HaHuym. - URL:
http://znanium.com/catalog/document?id=174698. - Pexxum
jocTtyna: no nognucke. - ISBN 978-5-16-009311-6. - ISBN
978-5-16-100051-9

http://lib.mkgtu.

78D

ru:8004/catalog/fol2?SHOW_ONE_BOOK+09B

XapuToHos, t0.4. AHannTnyeckas xmmmsa. Ka4yecTtBeHHbIN
aHanus. TutpumeTpuns. COOPHUK ynpakHeHnn : yyebHoe
rnocobue / XaputoHos H0.4., Ixabapos [.H. - MockBa :
90TAP-Megua, 2015. - 240 c. - 9bC KoHCynbTaHT CTyAeHTa.
- URL:
https://www.studentlibrary.ru/book/ISBN9785970432723.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-3272-3

http://lib.mkgtu.

92C

ru:8004/catalog/fol2?SHOW_ONE_BOOK+095

XapuToHos, t0.4. AHannTnyeckasa xmmmsa. KayecTBeHHbIN
aHanms. TutpumeTpusa. COOPHUK yrnparkHEeHWI : y4ebHoe
nocobue / XaputoHos H0.4., Oxabapos [.H., Mpuropbesa
B.1O. - MockBa : T[90TAP-Megua, 2015. - 240 c. - 9bC
KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970421994.html
. - Pexxnm pocTtyna: no noanucke. - ISBN ISBN
978-5-9704-3272-3

http://lib.mkgtu.

A72

ru:8004/catalog/fol2?SHOW_ONE_BOOK+096

XKebeHTaes, A.N. AHannTnyeckasa xumMmns. NMpPakTUKyM :
yyebHoe nocobue / A.N. XXebeHTses, A.K. XKepHocek, U.E.
TanyTb. - MockBa ; MUHCK : UHOPA-M : Hosoe 3HaHue, 2013.
- 429 c. : nn. - (Bbicwee obpasosaHue). - 9bC 3HaHMyM. -
URL: http://znanium.com/go.php?id=419619. - Pexxum
nocTtyna: no nognucke. - ISBN 978-5-16-009043-6

http://lib.mkgtu.

935

ru:8004/catalog/fol2?SHOW_ONE_BOOK+040

8.2. lononHuTesIbHaA nuTtepaTtypa

HasBaHue

CcblIKa

ebeHTaes, A.N. AHannTuyeckas Xxumms. XmumMmnyeckune
MeToAbl aHanm3a : yyebHoe nocobue / A.N. XXebeHTsies, A.K.
XXepHocek, N.E. TanyTb. - 2-e n3g. - Mocksa : UHOPA-M ;
MwuHck : HoBoe 3HaHue, 2018. - 542 c. : un. - (Bbicuee
obpasoBaHue: bakanaspuarT). - 96C 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=346732. - Pexxum
nocTtyna: no nognucke. - ISBN 978-5-16-004685-3

http://lib.mkgtu
66F

.ru:8004/catalog/fol2?SHOW_ONE_BOOK+0AO

Banosa (KonbinoBa), B.[l. PU3NKO-XMNYECKNE METOObI
aHanu3a : y4ebHoe nocobue / B.[l. Banosa (Konbinosa), J1.T.
Abecapse. - 2-e n3a., ctep. - Mocksa : flawkos u K, 2020. -
220 c. - 3bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=358363. - Pexxum
nocTtyna: no nognucke. - ISBN 978-5-394-03534-0

http://lib.mkgtu.

46B

ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A1

MKebeHTsae, A.N. AHanuTn4eckaa xumusa. XmmMmmnyeckmne
MeToAbl aHanusa : y4yebHoe nocobue / A.U. XebeHTses, A.K.
XKepHocek, W.E. TanyTb. - 2-e n3fg. - MMHCK : HoBoe 3HaHue ;
MockBa : UHOPA-M, 2020. - 542 c. - (Bbiclwiee obpa3oBaHme:
BakanaspwuaT). - 3bC 3HaHuym. - URL:
http://znanium.com/catalog/document?id=357751. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-004685-3. - ISBN
978-5-16-108551-6. - ISBN 978-985-475-623-2

http://lib.mkgtu.

340

ru:8004/catalog/fol2?SHOW_ONE_BOOK+0A1

XKebeHTsaes, A.UN. AHannTn4yeckas xmmus.
XpomaTorpaduyeckme metoabl aHanusa : y4ebHoe nocobue /
A.N. )KebeHTseB. - MnHcK ; MockBa : UHDPA-M : Hosoe
3HaHue, 2017. - 206 c. : un. - (Boicluee obpa3zoBaHue). - 36C
3HaHuyM. - URL:
http://znanium.com/catalog/document?id=346757. - Pexxum
JocTyna: no nognucke. - ISBN 978-5-16-006615-8. - ISBN
978-5-16-104380-6. - ISBN 978-985-475-553-3

http://lib.mkgtu.

670

ru:8004/catalog/fol2?SHOW_ONE_BOOK+0AO

XapuTtoHos, t0.4. AHannTnyeckasa xmmusa. AHanuTumka 1.
ObLine TeopeTnYeCcKMe 0CHOBbI. Ka4eCTBEHHbIN aHanun3 :
yyebHuk / XaputoHoB t0.4. - 6-e n3g., ucnp. n gon. - Mockea
: [90TAP-Megna, 2014. - 688 c. - 9bC KoHcynbTaHT
cTyneHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429341.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-2934-1

http://lib.mkgtu.

9C6

ru:8004/catalog/fol2?SHOW_ONE_BOOK+096

XapuToHoB, F0.4. AHannTuyeckaa xmmms. KoanyecTtBeHHbIN
aHanm3. PU3NKO-XUMMYECKne MeTodbl aHannsa : y4ebHoe
., -...—-"
b o

http://lib.mkgtu.

7C2

ru:8004/catalog/fol2?SHOW_ONE_BOOK+096
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Ha3BaHue Ccbnka
rnocobue / XaputoHos 10.4., ODxabapos [.H., Fpuropbesa
B.1O. - MockBsa : T'S0TAP-Megana, 2012. - 368 c. - 9bC
KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970421994.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-2199-4
54(075.8) I' 54 I'nuHka, H.J1. O6was xmmns : y4ebHoe http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+029
nocobue / HJ1. FnuHka. - U3a. cTep. - MockBa : KHOPYC, 6C8
2012. - 752 c. - NMpun.: c. 721-724. - b Hb MI'TY. - URL:
http://lib.mkgtu.ru:8002/libdata.php?id=2000019621. -
Pexxum pocTyna: conep>kaHue. - AYJ1: 98 3k3. - bubnuorp.: c.
725-726 (41 Ha3B.). - UMeH. yka3.: c. 727-728. - MNpeam.
yKa3.: €. 729-746. - ISBN 978-5-406-02149-1

AHanuTuyeckas xmMusa : yyebHuk / H.W. MosyaH [n ap.]. - http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+09E
MockBa : UHOPA-M, 2018. - 394 c. - (Bbicluee obpa3oBaHue: F4A
bakanaspwuaT). - 9bC 3HaHuym. - URL:
http://znanium.com/catalog/document?id=320794. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-009311-6. - ISBN
978-5-16-100051-9

XapuToHoB, 0.4, AHannTn4eckasa XMMms. AHannTuKa 2. http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+096
KonnyecTBeHHbIN aHann3. PU3nko-xumMmnyeckue 9B5
(MHCTpYMeHTaNbHble) METOAbI aHaNn3a : y4ebHuk /
XapuToHoB 0.4. - 6-e n3g., ucnp. n gon. - Mockaa : N[0TAP-
Mepuna, 2014. - 656 c. - 3bC KoHCynbTaHT cTygeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970429341.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-2941-9

AHanuTunyeckas xumus : y4ebHuk / MosyaH H.U. [n gp.]. - http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+09B
MockBa : UHOPA-M, 2016. - 394 c. - (Bbicwee obpa3zoBaHue: |78D
BakanaspwuaT). - 3bC 3HaHuym. - URL:
http://znanium.com/catalog/document?id=174698. - Pexxum
jocTtyna: no nognucke. - ISBN 978-5-16-009311-6. - ISBN
978-5-16-100051-9

XapuToHoB, t0.4. AHannTn4eckasa xmmms. Ka4eCTBeHHbIN http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+095
aHanus. TutpumeTpuns. COOPHUK ynpakHeHnn : yyebHoe 92C
rnocobue / XaputoHos H0.4., Ixabapos [.H. - MockBa :
90TAP-Megua, 2015. - 240 c. - 9bC KoHCynbTaHT CTyAeHTa.
- URL:
https://www.studentlibrary.ru/book/ISBN9785970432723.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-3272-3

XapuToHoB, t0.4. AHannTn4eckasa xumms. Ka4ecTBeHHbIN http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+096
aHanms. TutpumeTpusa. COOPHUK yrnparkHEeHWI : y4ebHoe A72
nocobue / XaputoHos 10.4., Oxabapos [.H., Mpuropbesa
B.1O. - MockBa : T[90TAP-Megua, 2015. - 240 c. - 9bC
KoHcynbTaHT cTyaeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970421994.html
. - Pexxnm pocTtyna: no noanucke. - ISBN ISBN
978-5-9704-3272-3

XKebeHTsaes, A.N. AHannTnyeckasa xumMmns. NMpPakTUKyM : http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+040
y4yebHoe nocobue / A.N. XKebeHTses, A.K. XKepHocek, U.E. 935
TanyTb. - MockBa ; MMHCK : UHOPA-M : Hosoe 3HaHue, 2013.
- 429 c. : nn. - (Boicwee obpasosaHue). - 9bC 3HaHMyM. -
URL: http://znanium.com/go.php?id=419619. - Pexxum
nocTtyna: no nognucke. - ISBN 978-5-16-009043-6

8.3. NHOpPMaLMOHHO-TEIEKOMMYHUKALMOHHbIE pecypchbl ceTu «MIHTepHeT»

Znanium.com. ba3oBas KoNNeKUUs : 3/IEKTPOHHO-bMbnnoTevyHasa cuctema : cant / 000 "HayuyHo-
n3gaTtenbckum ueHTp NHdpa-M". - Mockea, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHuns: 06.06.2019). - Pexxmm gocTyna: 4Jia 3aperucTpup. nosib3oBaTtesien. - TEKCT:
9NeKTPOHHbIN. PoHA DBC hopMmpyeTCs C y4eTOM BCexX uamMmeHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
BK/tOYaeT y4ebHuku, yyebHble nocobus, YMK, moHorpacum, astopedepaTsl, AuccepTaunm,
3HUMKIONEeAnn, CQI0Bapu U CNpaBoOYHUKN, 3aKOHO4ATEJ/IbHO-HOPMaTUBHbIE JOKYMEHThI,
creuvanbHble Nepuoanyeckne U3faHusa u n3faHus, BoilyckaeMble n3gaTtesibCTBaMu BY30B.
http://znanium.com/catalog/ 9bC «KoHCyNbTaHT CTyAeHTa». Konnekunn: MeguunHa.
3apasooxpaHeHue (BIMO), NIOTAP-Megna. NpeMuyM KOMMNEKT : CTYAEeHYeCKas 3/1eKTpoHHas
bubnnoTteka : cant / OO0 «MNonutexpecypc». INeKTpPoHHasa bGubnnoTeka TeEXHNYECKOro By3a. -
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MockBa, 2012. - . - URL: http://www.studentlibrary.ru/cgi-bin/mb4x - Pexxum poctyna: ans
3aperucTpup. Nnosb3oBaTenen. - TEKCT 3/IEKTPOHHbIN. ABNSETCS 3/IeKTPOHHON BbnnoTevHon
cuctemon (3B6C), npenocTaBasaoLEn OCTYN Yepes ceTb HTepHeT K y4ebHon nutepaType n
OOMOJIHUTEsNIbHBIM MaTepuanaM, NnpnobpeTeHHbIM Ha OCHOBaHUN MPSAMbIX LOFOBOPOB C
npasoobnagatenamu. NosHOCTbIO COOTBETCTBYET TpeboBaHUAM heaepalibHbIX FOCY AapCTBEHHbIX
obpasoBaTenbHbIX CTaHAApPTOB TpeTbero nokoneHuns (ProcC BO 3+) K koMmnaekToBaHUo 6ubnunoTex,
B TOM YMCJie 2NEeKTPOHHbIX, B YacTu hopMmnpoBaHUsa OHLOB OCHOBHOW N AOMNONHUTENbHOMN
nntepaTypsl, ana CMO, BO n acnupaHTypsbl. http://www.studentlibrary.ru/cgi-bin/mb4x
HaunoHanbHasg anekTpoHHas bubnunoteka (HIB) : heaepanbHasa rocynapcTBeHHas
MHpOPMaLMOHHAsa cucTeMa : CanT / MMHUCTepPCTBO KybTypbl Poccuinckon ®enepaumun, Poccnmnckas
rocygapcTeeHHasa bubnumoTeka. - Mocksa, 2004 - - URL: https://H36.pd/. - Pexxum pocTtyna: gns
3aperncTpup. nosib3oBaTenen. - TeKCT: 3NEeKTPOHHLIN. H3b - npoekT POCCMNCKON rocyfapCTBEHHON
bnbnmnotekn. HaunHasna c 2004 r. NMpoekT HaunoHanbHas anekTpoHHasa bubnmorteka (HIB)
pa3spabaTbiBaeTCs BeAYLLMMU POCCUNCKUMN BrbnnoTekamm npu nogaep>xke MnHncTepcTBa
KynbTypbl Poccuinckon ®enepaumn. OcHoBHas Lenb HIb - obecneynTb cBOGOAHLIA AOCTYM
rpaxgaHam Poccuinckon depepaunmm Ko BCEM U3LAHHbLIM, U34aBaeMbIM U XpaHALWMMCS B POHOAX
poccunckux 6ubanoTek n3gaHMAaM U Hay4HbiM paboTaM, - OT KHUXKHbIX MAaMATHUKOB NCTOPUN U
KYNbTYypbl, O HOBENLLINX aBTOPCKUX NpousseneHnin. B HacTosalwee BpeMsa npoekT HOb BkaovaeT
6onee 1.660.000 anekTpoHHbIX KHUT, Bonee 33.000.000 3anncen kaTtanoros. https://H36.pd/
eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnmoreka : cant. - MockBa, 2000. - . - URL:
https://elibrary.ru/defaultx.asp. - Pexxum gocTyna: Ana 3aperncTpup. nonb3oBatenen. - TeKCT:
9NEeKTPOHHbIN. MnaTgopma eLIBRARY.RU 6bina co3gaHa B 1999 roay no nHuumatnee POCCUMNCKOrro
hoHpa hyHAaMeHTasbHbIX UCCefoBaHNN ANnsa obecrnevyeHns POCCUNCKUM YHEHBIM 3NTEKTPOHHOIO
0OCTyna K BeAyLUMM MHOCTPaHHbLIM Hay4YHbIM nsgaHusam. C 2005 roga eLIBRARY.RU Havana paboTy C
PYCCKOA3bIYHbIMUK MYBINKALNAMN U HbIHE ABNSIETCS BeAyLllen 31eKTPoOHHON 6ubnnoTekon Hay4yHowm
nepuoanKm Ha pycCcKom s3bike B Mupe. https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has
3/1eKTpOHHaa bubnmnoTteka : canT. - MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[ocTyna: ans 3aperucTpup. nosb3oBatenen. - TeKCT: 3J1IeKTPOHHbIN. KnbepJleHMHKa - 3To Hay4dHas
3/1eKTpOHHaa bubnmnoTteka, NOCTPOEHHAs Ha Mapagurme oTKkpbiTon Hayku (Open Science),
OCHOBHbIMIM 3afa4aMun KOTOPOW ABASETCSA NONynaApu3aUng HayKM U HAYYHON AeaTeIbHOCT!,
06LLeCTBEHHbIN KOHTPOJIb Ka4yecTBa Hay4HbIX Nybankauun, pa3sutme MeXxaAnCUnnianHapHbIX
nccnefoBaHUM, COBPEMEHHOM0 MHCTUTYTa Hay4YHOW peLeH3nn, NoBbILLEHNE LUTUPYEMOCTH
POCCUNCKOM HAaYyKK 1 NOCTpoeHne nHppacTpyKTypbl 3HaHUI. https://cyberleninka.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

PaboTa Haa KOHCNEKTOM JieKLUMU.

OCHOBY TeopeTnyeckoro oby4yeHUs CTYLEHTOB COCTaBAAT fekuun. OHM [aloT CMCTeMAaTU3MPOBaAHHbIE 3HAHMS CTydeHTaMm o Haubonee
CNIOXKHbIX WU aKTyaslbHbIX Npobnemax ulyvyaemon AucuMnAMHbL. Ha nekuusax ocoboe BHUMaHMe yhensieTCs He TOJIbKO YCBOEHUI0 CTyAeHTamu
n3yvyaemblx npobnem, HO N CTUMYJIMPOBAHUIO WX AKTUBHOW MO3HABATENIbHOW [EATEeNbHOCTW, TBOPYECKOr0o MbILUAEHWS, Pa3BUTUID Hay4HOro
MWUPOBO33peHuns, NPoecCnOoHaNbHO-3HAaYMMbIX CBONCTB N KavyecTB. JlIekunmn no y4yebHon ancumnanHe npoBoAsTCS, Kak NpaBuio, Kak npobnemMHsie B
¢dopme gunanora (MHTEpPaKTUBHbIE). 3HAKOMCTBO C AUCLUMMJINHOMA MPOUCXOAUT Y)Ke Ha MepBON NeKuuwn, rae oT CTyneHTa TpebyeTcs He MpocTo
BHMMaHWe, HO U CaMOCTOsITeNIbHOE OhopMJIeHNE KOHCMeKTa. Mpu paboTe C KOHCMEKTOM NeKUUiA HeOBXOAMMO YYUTbIBATb TOT (PAKTOpP, HYTO OAHM
NeKuMn JatT OTBETbl Ha KOHKPETHbIe BOMPOCHI TEMbI, APYrve - JiNlb BbISBAAIOT B3aVMOCBA3N MeXAY ABJIEHWSIMU, MOMOras CTYAEHTY MOHATb
rnybuHHbIE NPOLECCHl Pa3BMTUS N3yYaeMOoro NpeaMeTa Kak B UCTOPUM, Tak U B HAaCTOsILLEe BpeMS.

KoHcnekTupoBaHMe NEeKLUWA - CNOXXHbIA BUA BY30BCKOW ayauTOpHON paboThl, npennosiaraolnini MUHTEHCUBHYO YMCTBEHHYIO OesTesIbHOCTb
cTyneHTa. KOHCNEKT SBASETCS NoJIe3HbIM TOorga, Koraa 3arnmcaHo caMoe CyLLLeCTBEHHOE U cAeNlaHo 3To caMmM oby4vawwmnmcs. He Hago cTpeMnTbea
3anuMcaTb A0CJ/IOBHO BCHO JIeKUMNIO. Takoe «KOHCMEKTUPOBaHME» NPUHOCUT 6osblue Bpela, YeM nosb3bl. Llenecoobpa3Ho BHayvasle NOHATL OCHOBHYIO
MbIC/Ib, N3/TaraeMy0 JIEKTOPOM, a 3aTeM 3anmcaTb ee. XenaTesIbHO 3anncb OCYLWECTBAATbL Ha OAHOW CTpaHuLe /nMcTa WM OCTaBnsAsa Monas, Ha
KOTOpPLIX MO34Hee, MpU CaMOCTOATENbHOW paboTe C KOHCMEKTOM, MOXHO cAefniaTb AOMOJHUTENbHbIE 3anMncu, OTMETUTb HEMOHSATHbLIE MecTa.
OcywecTBnaa y4yebHble AOENCTBUA Ha JIEKUMOHHbIX 3aHATUAX, CTYOEHTbl O0JIKHbl BHMMaTEsIbHO BOCMPUHMMAaTb OENCTBMA npenonaBaTesns,
3anoMuUHaTh CKNagbiBatowmecs obpasbl, MbICINTb, [OOUBATLCSA MOHUMAHUA N3YYaEeMOro npeaMeTa, NPUMEHEHUS 3HAHU Ha NPaKTUKe, NpY peLleHnn
yyebHo-npodeccnoHanbHbiX 3adaydy. CTyaeHTbl LOJ/KHbl aKKypaTHO BECTU KOHCMNEeKT. B cnyyae HeAonoHMMaHusa Kakom-nnbo 4acTtu npeameTa
cnepyeT 3afaTh BOMNPOC B YCTAaHOBAEHHOM Mopsiake npenofasaTento. B npouecce paboThbl Ha nekKumn HeobxoAMMO TaK e BbIMNOSIHATb B KOHCNEKTax
Mogenu miyy4yaemoro npegmeTta (PUCYHKU, CXEMbI, YepTexun U T.4.), KOTOpble UCMOoJib3yeT npenofaBaTesnb. HenpeMeHHbIM ycnosveM rnybokoro
yCcBOeHMA y4ebHOro maTepmana ABAsSeTCA 3HaHME OCHOB, Ha KOTOPbIX CTPOUTCHA U3s0XKeHMe MaTepuana. Obbl4HO NpenofaBaTeslb HaNmOMUHaeT,
KakKoM paHee W3y4YeHHbIl MaTepuasl U B KaKOW cTerneHun TpebyeTcda mMoArotoBUTb K odepegHoMy 3aHATUIO. ObpalleHne K paHee U3y4YeHHOoMY
MaTepuasly He TONIbKO MOMOraeT BOCCTAaHOBUTb B MaMATU U3BECTHbIE MOJZIOXKEHUS, BbIBOAbI, HO U MPUBOAUT Pa3pO3HEHHble 3HAHWA B CUCTEMY,
yrnybnseT n pacwupseT nx. Kaxxkabin BO3BpaT K CTapoMy MaTepualy No3BoJISeT HalTW B HEM YTO-TO HOBOE, MEPEOCMbICINTL €ro C UHbIX MO3ULMUNA,
onpepenuTb 0N8 Hero Hanbonee Noaxoasuee MeCcTo B y)K€ MMeloLencs cnctemMme 3HaHUN. HeogHokpaTHoOe obpalleHne K MpongeHHOMY MaTepuany
ABnseTCA Hanbosee paunoHanbHON OPMON NpuobpeTeHnsa 1 3aKpenaeHns 3HaHUNA.

MoarotoBka K NMPpakKTU4eCKUM 3aHATUAM.

nO,D,FOTOBKy K KaXXOoMy MpPpakKTN4eCKOMY 3aHATUIO CTYAEHT AOO0JI)KeH Ha4daTb C O3HaKOMJIEHUA C MNJIaHOM MPaKTU4YeCKOro 3aHATUA, KOTOprVI
OTpakaeT coaepKaHne npensioXKeHHoON Tembl. TwaTeNbHoOe NPoAYMbIBAHNE U N3YyYeHMEe BOMPOCOB MJjlaHa OCHOBbIBAEeTCA Ha NpopaboTke TeKyLlero
MaTepuaia nekuumn, a 3aTeM nlyvyeHns obssaTenbHOM U OONOJHUTENLHON NNTEPaTYpPbl, PEKOMEHO0BAaHHON K OaHHOM TeMe. Bce HOBble MOHATKSA NO
n3y4yaemom TemMe HeobxXxoAMMO BblyYUTb HaW3yCTb W BHECTU B FJIOCCApWUN, KOTOPLIN Lesnecoobpa3Ho BECTUM C CaMOro Hauvajla MU3yYeHus Kypca.
PesynbTaT Takon paboTbl O0JIKEH MNPOABMTbLCA B CMocobHOCTM CcTydeHTa cBob6OOHO OTBETUTb Ha TeopeTUyeckme BOMPOCbl MpPaKTUKyMa, ero
BbICTYMJIEHUN N Y4YaCTUN B KOJIIEKTUBHOM 06CYyXOAEHUN BOMPOCOB W3Yy4YaeMOW TeMbl, MPaBWUIbHOM BbINOJHEHUN MNPAKTUYECKUX 3adaHun W
KOHTpPOJIbHbIX paboT. B npouecce noAroToBKM K MPaKTUYECKMM 3aHATUAM, CTyaeHTaM Heobxogumo o6paTmTb ocoboe BHMMaHWe Ha
CaMOCTOATEsIbHOE N3YyYeHNEe PEKOMEHAOBAHHOM nnTepaTypbl. Mpn BCEM MOMHOTE KOHCMNEKTUPOBAHUSA JNIEKLUUN B HEN HEBO3MOXKHO W30XXUTb BECb
MaTepuan n3-za NMMUTa ayaAMTOPHbLIX YacoB. [Mo3ToMy camocTosTenbHas paboTta c yyebHukamm, y4yebHbIMM nocobuamMu, Hay4HOW, CNpPaBOYHOWN
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NNTepaTypon, MaTepmnanaMmn nepuoanvyeckux usgaHuin n NHtepHeTa senseTcs Hanbonee s3hPeKTUBHbIM METOA0M MOoJIyYeHUs AOMNONHUTENbHbIX
3HAHWN, MO3BOJISET 3HAYUTENIbHO aKTUBU3MPOBATL MPOLIECC OBNaAdeHUA MHdopMaLmen, cnocobcTyeT 6onee rnybokoMy YyCBOEHUIO M3Yy4aeMoro
MaTepuana, popMUpyeT y CTYleHTOB CBOE OTHOLLUEHNE K KOHKPeTHoW npobreme.

MoparoTtoBKka K ceMUHapy.

[nsa ycnewHoro ocBoeHNs MaTepunaa CTyAeHTaM PEKOMEHAYETCA CHavaslla 03HaKOMUTbLCA C y4ebHbIM MaTepnasioM, N3JIOXKEHHbBIM B JIEKLINAX
N OCHOBHOWM NMTepaType, 3aTEM BbINOJIHUTbL CaMOCTOATEJsIbHbIE 3adaHuns, Npyn HeobxoaumMocTu obpalasfcb K OONOAHUTENbHOW nuTepaType. Mpwu
MOArOTOBKE K CEMMHAPY MOXXHO BblAeNTb 2 3Tana:

- OpPraHM3aunoHHbIN,

- 3aKpenjeHue n yraybneHne TeopeTu4ecKnux sHaHUNM.

Ha nepBoM 3Tane CTyAeHT NJaHUPyeT CBOKO CaMOCTOATe IbHYI0 paboTy, KOTopasa BKJOYaET:

- YSICHEeHMe 3a4aHnNa Ha CaMoCToATEeNIbHY0 paboTy;

- noabop pekoMeHO0BaHHON NnTepaTypbl;

- COCTaBJieHMe NNaHa paboTbl, B KOTOPOM OMNpPenenatoTCsi OCHOBHbIE MYHKTbI MpeacToswen NoAroTOBKMN.

CocTaBfieHMe NnaHa AUCUMNANHMPYET U NOBbIWAET OpraHM30BaHHOCTL B paboTe. BTopon 3Tan BKJAOYaeT HENoOCPeaCTBEHHYIO MOATOTOBKY
CTyAeHTa K 3aHATUI0. HauymHaTb Hafo C N3y4YeHUa peKoOMeHA0BaHHOM nnTepaTypbl. Heo6Xo04MMO MOMHUTD, YTO Ha sieKunn 0bbIYHO pacCcMaTpuBaeTCs
He BeCb MaTepuaJs, a TOJIbKO ero Hambosee Ba)KHasa M CJ0XKHasA 4YacTb, Tpebylowasa NnossCHEHUN NpernofdaBaTens B Npoce KOHTakKTHoOM paboTbl co
cTygeHTamu. OcTanbHasa ero 4acTb BOCMOJ/IHAETCA B NpoLuecce caMocToaTesibHOM paboTbl. B cBA3M € 3TuM paboTa C peKoMeHA0BaHHOW nTepaTypon
obs3aTenbHa. Ocoboe BHUMaHMe Npu 3TOM Heobxoaumo obpaTUTb Ha COAEpP>XKaHMe OCHOBHbLIX MOJIOXKEHUA N BbIBOAOB, 0ObsICHEHUE ABNEHUN U
(haKToOB, YACHEHME MPAKTUYECKOTrO MPUJIOXKEHUSA pacCMaTPMBAEMbIX TEOPETUYECKMX BOMPOCOB. B mpouecce 3Ton paboTbl CTyAEHT OOJIKEH
CTPEMUTBLCS MOHATbL W 3aMOMHUTb OCHOBHbIE TOJIOXKEHUS pacCMaTpUBaeMoOro MaTepuana, MNpuMepbl, MOACHALWME ero, pa3obpaTbCa B

WNIIOCTPAaTUBHOM MaTepuane, 3agadvax. CTyOeHT A0JKeH OblTb FOTOB K KOHTPOJIbHbIM OMPOCaM Ha Ka)kAoM y4yebHoM 3aHaTuun. OpgobpseTtcs u
noowpsaeTCca UHULMATUBHbIE BbICTYMJIEHUSA C AOKaAaMn 1 pedepaTaMn No TeMaM CEMUHAPCKNX 3aHATUIA.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

Adobe Reader DC CBobogHas nuueH3nsa

Anaconda For Windows Python 3.6 CBobogHas nnueH3uns

AndroidStudio CBobonHas nuueH3ns

Blender CBoboaHasa nuueH3uns

Cisco Packet Tracer CBobogHas nuueH3us

e(fx)clipse 3 CBobogHas nMueH3ns

Eclipse IDE for Java Developers CBo6ofHasa nmueH3uns

Embarcadero RAD Studio C++ Builder Community Edition - y4ebHas Bepcua CsobogHas nmueH3ns

Embarcadero RAD Studio Delphi - Community Edition - y4ebHasa Bepcusa CeobogHas nuLeH3uns

erwtwert wertwertwert

Git 2.18 CBob6oaHas NMuUeH3ns

Gogs CBobogHasa nmueH3uns

Hibernate ORM 5 CBoboaHas nuueH3uns

Inno Setup 6 CBobogHas NMnLLEH3nA

Lazarus the professional Free Pascal RAD IDE CBo6oaHasi 1MueH3uns

Microsoft .NET Framework 4.7 CBob6oaHas nMueH3ns

Microsoft Office Word 2010 Homep npoaykTta 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvatloLniics B Te4eHne Bcero nepmoaa obyvyeHus obecneyeH NHAMBMAYAIbHbIM
HEOrpaHWYeHHbIM OOCTYMOM K 3JIEKTPOHHO-OUBNINOTEYHBIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KonnekUns : INeKTPOHHO-bubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3OaTENbCKUN LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. noab3oBaTenemn. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX N3MEHEHWIA
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYaET y4ebHuKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
AnccepTaummn, sHUMKIONEZMN, CI0Bapyu N CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanyeckne N3fgaHus u N3faHuns, BbinyCKaeMble n3gatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi KONnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / ObwecTBo C orpaHNU4eHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[OCTyna: Ansa 3aperncTpup. Nosb3oBaTesel. - TEKCT INEeKTPOHHLIN. ABNSETCSA pacnpoCcTpaHeHHbIM 0bpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLLUMX M CPefHUX CNeumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-Uccen0BaTebCKNX
WHCTUTYTOB, NYBNNYHbIX B1bMoTeK, NprobpeTalowmx KOprnopaTUBHLIN AOCTYN 4S5 CBOMX oBy4alowmxcs, npenonasaTenen
n T.4. OBC BKJOYaET y4ebHY0 N Hay4YHYI0 NMTepaTypy Mo HanpaBJieHNSM NOANOTOBKUN BbICLLEr0 U CPEfHEro
npodgeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

3BC «KoHcynbTaHT cTyaeHTa». Konnekunun: MeguunHa. 3apasooxpaHeHnune (BMO), FIO0TAP-Meauna. MpeMnyM KOMMIEKT :
CTyAeH4YecKasa 3N1eKTpoHHaa bubnunoTteka : cant / OO0 «[Monntexpecypc». INeKTpoHHaa bubnnoteka TexHN4YECKOro By3a. -
Mocksa, 2012. - . - URL: http://www.studentlibrary.ru/cgi-bin/mb4x - Pexxum goctyna: ANns 3apeructpup. nonb3osaTenen. -
TeKCT 3/IeKTPOHHbIN. ABNAETCA 31eKTPOHHON BubnnoteyHomn cuctemon (36C), NnpenocTaBnsowen JOCTyN Yepes ceTb
NHTepHeT K y4yebHoM nuTepaType 1 AOMNONAHUTENIbHBIM MaTepuranam, NpuobpeTeHHbIM Ha OCHOBaHUN MPSAMbIX OMOBOPOB C
npasoobnagatensamu. MosHOCTbIO COOTBETCTBYET TpeboBaHNAM defepasbHbIX FOCyAapCTBEHHbIX 06pa3oBaTesbHbIX
CTaHpapToB TpeTbero nokoneHns (ProcC BO 3+) kK kKoMnneKkToBaHUo 6bANoTeK, B TOM YUCSIe 3/IEKTPOHHbIX, B YaCcTun
hopmmpoBaHna poHAOB OCHOBHOM N AOMNOSHUTENbHON nnTepaTypsbl, Ans CMO, BO n acnupaHTypbl.
http://www.studentlibrary.ru/cgi-bin/mb4x

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHHOOPMaLMOHHAa cucTema : CanT /
MunHNCTEpCTBO KyNbTypbl Poccninckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpmp. nojb3oBaTesnen. - TeKCT: 3NeKTPOHHbIN. HIB - npoekT Poccuiickom
rocynapcTseHHon 6ubnunotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHas 31eKTpoHHasa bubnnoTteka (H3B)
pa3pabaTbiBaeTCA BeAYLMMN POCCUMANCKMMN BubnnoTekamm npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
depepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBLIM [OCTYN rpakaaHaMm Poccuinckon depepaumm Ko BCEM
N34aHHbIM, U34aBaeMblM N XpPaHALWMMCA B (DOHAAX POCCUACKNX BMBANOTEK N34aHNAM N HayYHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BeeHunin. B HacToawee BpeMsa npoekT H3b Bkao4aeT
6onee 1.660.000 31eKTPOHHbIX KHUI, 6osiee 33.000.000 3anucen kaTanoros. https://H36.pd/

dneKkTpoHHasa bubnnoTteka: GubnnoTeka aucceptaunmni : canT / Poccuinickaa rocynapcTBeHHas bubnmnorteka. - Mocksa : PIB,
2003. - URL: http://diss.rsl.ru/?lang=ru. - Pe)xxum focTyna: Ana 3aperncTpup. nosb3oBaTenen. - TeKCT: 3IeKTPOHHbIN. B
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Pepepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpakaaHaMm Poccuinckon degepaumm Ko BCEM
N34aHHbIM, U34aBaeMbIM N XpPaHALWMMCA B (DOHAAX POCCUACKNX BMBANOTEK N34aHNSAM N Hay4YHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLUNX aBTOPCKUX Npou3BeaeHunin. B HacToawee BpeMsa NnpoekT H3b BkaovaeT
6onee 1.660.000 31eKTPOHHbIX KHUI, 6osiee 33.000.000 3anucen kaTanoros. https://H36.pd/

dneKkTpoHHasa bubnnoTteka: GubnnoTeka aucceptaumn : canT / Poccminckaa rocygapcTeeHHas bubnmnorteka. - Mocksa : PIB,
2003. - URL: http://diss.rsl.ru/?lang=ru. - Pe)>xum focTtyna: Ana 3aperncTpump. nosb3oBatenen. - TeKCT: 3IeKTPOHHbIN. B
COOTBETCTBUU C MPUKaA30M reHepasnbHoro anpektopa PI'b Ne 55 o1 02.03.2012 r. nonb3oBaTensmM BupTyanbHbIX YNTaNbHbIX
3an0B pa3peweH 3AKA3 Ha nevyaTb NOJHbLIX TEKCTOB guccepTauuni ns 36 Prb. Mpun nepsom obpalieHnmn K pecypcam b/
PI'B He0b6Xx0AMMO NPONTY PErnCTPaLIMIO B BUPTYabHOM YnTabHOM 3ane PFB.POCCUNCKASA HALMOHASIbBHASA BUBJIMOTEKA

55/57




Ha3BaHue

(PHB) : canT / Poccuintckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ons
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/IeKTPOHHbIA. '... 0AHa U3 KPYNHENLWNX B M1Upe 1 BTOpas No BesanydmHe hoHO0B B
Poccunckon ®depepauunm - CAy>KUT POCCUNCKON KYyNbType N HayKe, XpaHUT HaLMOHaNbHY0 NaMsaTb, cnocobcTeyeT
NMpOCBEeLLEHUNIO HacenaLWwmx Poccuio HapoaoB U pacnNpoCTPaHeHNO naen ryMaHmsma. ... B doHpgax bubnnorekn xpaHutcs
6onee 38,6 MJIH 3K3. Npon3BeAeHNI NeYaTn U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YUC/IE U Ha 3/1€KTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosb3oBaTenen. ExxerogHo PHB nocewwaeT okoso 850 ThiC. YuTaTenem, KOTopbiM
BblAAeTCa A0 5 MJIH U3JaHUM, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
nonb3oBaTesien. ... CoOXpaHAsa KyNbTYPHYIO N NCTOPUYECKYIO MPEEeMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLmamM,
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PYCCKOSA3bIYHBIMU NYOANKALNAMUN U HbIHE ABNSETCA BeAyLLEeN 3NeKTPOHHON 61BINoTeKON Hay4YHO NepNOANKIN Ha PYCCKOM
a3blke B Mupe. https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has aneKkTpoHHasa bubnmoteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTenen. - TEeKCT: 3/1eKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4YHasa 3/1eKTPOHHas
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

KabuHeT aHaNnnTU4YeCKon Xnmmu;
NabopaTopua aHaIMTUYECKON XUMUN;
YyebHas ayanTopums ons npoBeneHus
3aHATUN NEKLMNOHHOI0 1 CEMUHAPCKOro
Tunos (7-7-5) 385000, Pecnybnnka
Apbires, r. Mankon, yn. CoBeTckas,
noM Ne 197A, YyebHbin kopnyc Ne 7,
hapMaLleBTUYECKNIN (haKySIbTeT

YyebHas mebenb Ha 54 nocanoyHbIX
MEeCT, A0CKa, My/ibTUMEeANNHOEe
obopynoBaHuMe (MPoeKTop, 3KpaH),
nabopaTopHoe OCHalleHne, peakTuBhbl,
nocobus, pecpakTomMeTpsbl,
noNSPUMETPbI, MUKPOCKOTMbI,
cneunanbHas nuTepaTypa,
NepBONCTOYHUKM, CMIPABOYHUKN

Microsoft Office Word 2010 Homep
npoaykTta 14.0.6024.1000 SP1 MSO
02260-018-0000106-48095

Ons camocToaTenbHOM paboThl
obyyaowmxcs - YuTtanbHbid 3an HB
Orboy BO "MI'TY": yn. Nepsomalickas,
191, 3 3Tax

YuTanbHbi 3a0 umeeT 150
nocafo4HbIX MeCT, KOMMblOTEPHOE
OCHalleHue C BbIXOAO0M B UHTepHeT Ha
30 NocapoYHbIX MECT; OCHaLLEH
cneunannsnpoBaHHon mebenbto
(cTonbl, CTyNbA, WKadbl, WKapbl
BbICTaBOYHbIE), CTaLMOHapHoe
MynbTUMegnnHoe obopynoBaHue,
oprrexHunka (MpUHTEpbI, CKaHepsl,
KCEPOKChI)

7-Zip CBoboaHasa nuueH3naMicrosoft
Office Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095AHTUBUPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-201224010nepaunoHHas
cuctema Windows [lorosop oT
26.05.2020 N. 32009117096 Oorosop
oT 17.01.2019 Ne 31908696765
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