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1 Henu n 3a1a4u U3y4YeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

dopMHUpOBaHUE y CTYACHTOB MPO(EeCcCHOHAIBHBIX KOMIIETEHIIMH B COOTBETCTBHH C
tpeboBanusimu  DPI'OC  BO moaroroBkum  OakayaBpoB 1o  HampasieHuto  44.03.01
«CranmapTu3anuss ¥ METPOJOTHS» I OCYIIECTBICHUS MPOU3BOACTBEHHO-TEXHOIOTUYECKOM,
HAyYHO-UCCIIEIOBATEIbCKOW U TEJarormueckoil AesTenbHOCTH; (OPMUPOBAHUE Y CTYACHTOB
KOMIUICKCHBIX 3HAHUH TEOPETUYECKHX OCHOB, METOJOJOTHH M MPAKTHYECKOTO BBITIOJHEHUS
XUMHYECKOT0 aHAJIM3a U OCYIIECTBICHUS aHATUTUIECKOTO KOHTPOJISL.

1.2 3apauy AMCHUILIUHBI

B cootBerctBun ¢ TpedoBanusmu PI'OC BO mno ¢GopMupoBaHHIO KOMIETEHIHH,
KOTOPBIMH JOJKHBI 00J1a/1aTh CTYAEHTBI, ISl OCBOCHHSI AUCHUILUIMHBI HEOOXOUMO PELIUTh PSJI
3a/a4. U3Y4YUTh TEOPETUUYECKUE OCHOBBI AHAJIUTUYECKOHM XUMHH, CYHIHOCTbH XHUMHYECKHX
METOOB aHaIn3a (TUTPUMETPUM M TpaBUMETpUH), CHOPMHUPOBATH MOHMMAHUS 3HAYMMOCTHU
XUMHYECKMX METOJIOB aHajM3a JUIsl PELICHUS PAa3JIMYHBbIX aHAJIUTUYECKUX 3a/ad B HAy4YHBIX
UCCIICIOBaHMSIX, Ha IPOM3BOJICTBE; OBJIAJETh IPUEMBI PELLICHUS TEOPETUYECKUX M MPAKTUYECKUX
3a/1a4 M0 KOJIMYECTBEHHOMY aHAJIN3Y; U3yYUTh TEXHUKY BBIIIOJHEHUS aHAIUTUYECKUX ONEpaLuii
IpU MOATOTOBKE M IMPOBEIECHUHM KOJUYECTBEHHOIO aHAIN3a XMMUYECKMMU METOJaMU; Pa3BUThH
YMEHMSI BBIIOJIHEHHUS HEOOXOAMMBIX pacueToB IpPU BBHIOOPE YCIOBHUM NPOBENEHUS peakUuil B
pacTBOpax M IOArOTOBKE K aHAIU3y, HpU O0OpabOTKE SKCIEPUMEHTAJIbHBIX MAHHBIX JUIs
rPaMOTHOIO MIPEICTABICHUSI PE3yJIbTaTOB aHAIN3A.

1.3 MecTo AucuminHbl (MOAyJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucuumnnuHa «AHalIWTUYecKass XUMHUS» OTHOCUTCS K oOs3arenbHONM uvactu bioka 1
"ucuummuael (Moxynn)" ydeOHOro TuraHa. B cooTBercTBuM ¢ pabodMM y4eOHBIM ILIAHOM
JTUCIUIUIMHA W3Y4aeTcs Ha BTOPOM Kypce ouHOM (opmbl oOydeHus. Bua mpomexyTouHOU
aTTeCTaLUU: SK3aMEH.

N3yuenunto AUCHUIUIMHBI «AHATUTUYECKAs XUMHUSD MPEIIIECTBYET U3YUEHUE AUCIUILINH
«Xumusy, «Martematukay. JlaHHas TUCHUIUIMHA SBISETCS TMPEAMIECTBYIOMEH I JUCITUTUTHHBI
«IpuknanHast 3KOJIOTH».

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

WN3ydyenne paHHOW y4yeOHOM JAMCLUUIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00yYaroImuXCsl CISTYIONUX KOMIETEHIIHN:

KOZ[ 1 HAMMCHOBAHUEC I/IH,IlI/IKaTOpa* JOCTHUIKCHUA PeSyJ'IbTaTLI 06y‘ICHI/I$[ 0 AUCIUILIINHE
KOMIICTCHIIMH

I1K- 7. Cnoco6eH mpoBOJUTE HKCIIEPUMEHTHI IO 33JaHHBIM METOANKaM, 00pabaThIBaTh U aHAJTU3UPOBATH
Pe3yIbTaThl, COCTABISATH OMMCAHUS IPOBOJAUMBIX HCCIIEIOBAHIH

NIIK-1.1. OcymecTBnser CTaHJapTHBIE | 3HAET NPUHLMUIBLI BBIIOJHEHUS XMMHUYECKOIO aHAJIN3a;
SKCHEPUMEHTHI II0 MpEeIaraéMbIM METOIHMKAM, | TPaBHMETPUYECKHE M TUTPUMETPHUECKHE METOIBI aHAIN3a;
HarpaBjeHHbIe 00pabOTKY M aHAIN3 PE3yIbTATOB | HPHEMBI 00paboTkH u aHamM3a pe3yIbTaToB

TUTPUMETPHUYECKOTO U IPaBUMETPHUECKOTO aHAIH3A.
yMEeT TOJIb30BAaThCS MEPHOM MOCYAOH, aHAIUTHYECKHUMHU
BECaMH; TOTOBHTb W  CTaHAApPTU30BaThb  PacTBOPHI
AQHAJIMTHYECKHUX PEarcHToB;

MPOBOANTD KOJIMYECTBEHHBIN aHaIM3 BEIIIECTB
XUMUYCCKMMHU METOJaMHU; pe€lIaTh 3aJla4yi Ha BBIYUCJICHUC
PEIYIbTATOB TUTPUMETPUUYCCKOTO W TPABUMETPHUCCKOTO
aHanmm3a; oOpabaThIBaTh Pe3yNbTaThl KOJUYECTBEHHOTO
aHAIN3a.

BJIAACCT TEXHHUKOMW BBITTOJIHEHHUS OCHOBHBIX aHAIMTUUECKUX
omepanuii NpU  KOJMYECTBEHHOM aHalHM3€ BEIIECTBA;
IMpruEMaMHU BBIYUCIICHUSA PE3YIbTATOB TUTPUMETPUICCKOTO U
TPaBUMETPHUYECKOTO aHAIM3a M HX MaTeMaTHYeCKOH




Ko v HanMeHOBaHMEe HHANKATOPA® NOCTIDKEHHS PesynbraTel 00y4eHus IO TUCIUIIINHE

KOMIICTCHI[UU
00paboTku
UIIK-1.2. Bribupaer ONTHUMAJbHBIE | 3HAET OCHOBHBIE METOJbl AHATUTUYECKON XUMUU, MPHUEMbI
nabopaTOpHEIC METOBI MOJIy4YEHUs U | 00pabOTKH U aHajHW3a Pe3yJIbTaTOB THTPHUMETPUYECKOTO U
HCCIIEIOBAHUS XUMHYECKUX COEIMHEHUH | T'paBUMETPHUYECKOTO aHAJIU3a
Pa3IUIHOM IPUPOIBI yMeeT UCIOIb30BaTh Pa3inuyHble OIXObI, IPUMEHIEMbIE B
XUMUHA TUIS neien Hay4YHBIX HUCCJIEJOBAHUM,

CaMOCTOSATENIFHO paboTaTh ¢ Yy4eOHOH HW  CIIPaBOYHOM
JIUTEPATYpPOU 110 AHATTUTHUECKON XUMUHU.

BIIaficeT OCHOBaMH METOI0JIOTUH HCCIIEOBaHNSA
XMMHUYECKHX COCAMHEHHH Pa3INIHbBIX KIACCOB

Pesynprarhl 00yueHHs] TO TUCHMIUIMHE JOCTUTAIOTCS B paMKaxX OCYIISCTBICHHS BCEX
BUJOB KOHTaKTHOH UM CaMOCTOATENIBHOM paboThl OOy4yaromMXCcsi B COOTBETCTBUU C
YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.

WHaukaTtopel  JOCTMXKEHMS KOMIETEHLUH  CUYMTalOTCs  C(OPMUPOBAHHBIMU  IIPU
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3Yy/IbTATOB OOyUEHHUSI.

2. CTpyKTYpa M coiep:KaHue JMCIHUIIIHHbI

2.1 PacnpenesieHue TPYA0EMKOCTH JUCHUILJIMHBI 10 BUIAM padoT

OOm1ast TpyA0EMKOCTh JAUCIUILIAHBI cocTaBisieT 4 3aderHbie eauuuilpl (144 gaca), ux
pacrpeziesieHue o BujaaM paboT NpeCTaBICHO B TAOIHIIE

Bunst pabot Bcero Dopma 00yueHHS
4acoB OuHast
4
ceMecTp
(dacer)
KonTakTHasi paboTa, B TOM 4HcJIe:
AyaAuTOpHBIE 3aHATHSI (BCET0): 68 68
3aHATHS JEKIMOHHOTO TUIIA 34 34
nmabopaTOpHEIE 3aHATH 34 34

IMPAKTUYCCKUC 3aHATHUA

CCMHHAPCKUC 3aHATUSL

HNnas koHTakTHAas padora:

KonTtpons camocrositensHo# padbotsl (KCP) 2 2
IIpomexxkyrounas arrecranus (MKP) 0.3 0.3
CamocTosiTeIpbHasi padoTa, B TOM YHCJIE: 38 38
OdopmireHre 1a00paTOpHBIX padoT 8 8
CaMOCTOsITeNIbHOE H3YYCHHE TEOPETHYECKOTO MaTeprasa 6 6
CaMocTOsITeNIbHOE pelieHHe 33134 6 6
[ToAroTOBKA K TEKyIIEeMY KOHTPOIIO 18 18
Kourpois: 35.7 35.7
[NoaroToBka K SK3aMeHy 35.7 35.7
Oo0masi Tpy10eMKOCTh gac. 144 144

B TOM YHCJIe KOHTAKTHasI 703 703

padora

3a4. e 4 4

2.2 Conepxxanue QM CUMILTHHBI

Pacnpenenenne BumoB yaeOHON paOOTHI M KX TPYJOEMKOCTH TI0 pa3ieaM JAACIUTLTHHBIL.

Pa3gensr (Tembl) MUCHMIUTMHBI, H3ydaeMmble B 3 cemecTpe (2 kypce) (ounas ¢opma
oOyueHus)

KonnuecTBo yacoB

No HanmenoBanue pa3enoB (Tem) Beero AynutopHas B}(I)ei};im
pabora p
pabora




J 113 JIP CPC

1 OKHCIMTETLHO-BOCCTAHOBHUTENILHOE paBHOBecHe. Penokc- 24 8 i 8 8
THTPOBAHHUE

2 Peakunu kommurekcoobpazoBanus. KomrmekcoHoMeTpraeckoe 30 10 ) 10 10
THTPOBAHHUE

3. Peaknmn ocaxxaerus. OcaauTebHOE THTPOBHUE 26 8 - 8 10

4, I'paBuMeTpraecHii METO aHAIIN3A 26 8 - 8 10
HUTOI'O no pazodenam oucyuniumul 34 34 38
KonTtpons camocrosrensroit padbotsr (KCP) 2 - - -
IIpomexxyrounas arrecranus (MKP) 0.3 - - -
IToaroTOBKA K TEKyIIeMy KOHTPOIIO 35.7 - - -
OO611ast TPyZOEMKOCTH 110 TUCTIATUTHHE 144 - - -

[Tpumeuanue: JI — nekmuu, 113 — mpaktudeckue 3ansatus / cemuHapsl, JIP — maGopaTopHbie

sansaTus, CPC — camocrositenpHas paboTta cTyneHTa

2.3 Conep:xanue pa3iesioB (TeM) THCIUNIHHBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA

HaumenoBanue pazgena
(Temsr)

Coneprkanue pasjena (TeMbl)

dopMa TeKy1ero
KOHTPOJIA

OKHUCIIUTENIBHO-
BOCCTaHOBUTENIBHOE
paBHOBecHe. Penoxkc-
TUTPOBAHHE

OKHCIUTENTbHO-BOCCTAHOBUTENBHBIC PEAKITHH.
OneKTpoIHBIN NoTeHInan. Y paBHeHue HepHera.
CranpapTHBIN ¥ (popManbHBIH TOTeHIHATEL. CBSI3h
KOHCTaHTBI pABHOBECUS CO CTaHAAPTHBIMU
noteHnuanaMu. HampasneHne peakuy OKUCICHHS U
BOCCTaHOBIEHHs. DAaKTOPHI, BIUAIOMINE HA
HaINpaBJIEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaknuii. OCHOBHBIE HEOPTaHUYECKUE U OPTaHUUECKUE
OKHCIIUTEHN U BOCCTAHOBUTEIH, IPUMEHSIEMbIE B
aHanu3e. MeTo/1bl OKUCIUTENbHO-BOCCTAHOBUTEIBHOTO
TuTpoBaHus. Penokc-unaukaTopsl. IlocTpoenne KpuBbIX
penokc-tutpoBaHus. PakTOPHI, BIUSIIOMINE HAa XapaKTep
KpuBO# THTpOBaHUst. CriocoObl GUKCHPOBaHMUS KOHIIA
penoKC-TUTPOBaHuUs. PeoKc-UHANKATOPBI, HX HHTEPBAI
nepexona okpacku, pT. [lepmanranaromerpus.
Honomerpus u nogumerpus. buxpomatomerpus.
IlepBr4HbIE U BTOPUYHBIE CTAHIAPTEI

VYcerHbll onpoc,
peUTUHroBas
KOHTPOJIbHAsA paboTa
Nel

Peakunu
KOMILIIEKCOOOpa30BaHUsI.
KommnexkcoHOMeTpriaeckoe
TUTPOBaHKE

THUIMbI KOMIUIEKCHBIX COEUHEHUH, HCIIONb3YEMBIX B
aHanuTHYecKoi xumun. Kitaccnduxanust KOMITIEKCHBIX
coennHeHni. CTyneH4aToe KOMIIEKCOOOpa3oBaHue.
KoHcTaHThI ycTOHUNBOCTH (CTyIeHYaThIe U 001IHe),
(hyHKIMA 00pa3oBaHus (CpeAHEe TUTaHIHOE YUCIIO),
(hyHKIIMA 3aKOMIUIEKCOBAaHHOCTH, CTETIEHh 00pa30BaHUsA
KoMIuiekca. @akTophl, BIHUSIONINE Ha
KOMILIEKCOOOpa3oBaHue. XenaTsl, BHyTPHKOMITIEKCHEIE
coelHeHus. BaxxHelue opraHn4ecKue peareHTsl,
npuMeHsieMble B aHanuse. Heopranuueckue u
OpPraHUYECKUE TUTPAHTHI B KOMILIEKCOMETPHH.
Hcnonb3oBaHNE aMUHOTIOJIMKAPOOHOBBIX KUCIIOT B
kommiuekconoMmerpuu. DI TA. IlocTpoeHne kpuBbIX
TUTPOBaHUS. MeTaIOXpOMHBIE UHINKATOPHI U
TpeboBaHus, NpebsBIsieMble K HUM. Baxneiinme
YHHUBEpCAJIbHBIE U CHIENN(UIECKHE METANIOXPOMHEIE
nHAUKAaTOPBl. CrocoObl KOMIUIEKCOHOMETPHUYECKOTO
TuTpoBaHus. CeNeKTUBHOCTh TUTPOBAHUS U CIIOCOOBI ee
TTOBBIIIICHUSL.

VYerHbli onpoc,
perTuHroBas
KOHTpOJIbHasl paboTta
Ne2

Peaknum ocaxxaeHus.
OcaauTenaspHoe

TUTPOBHHUE

Cxema oOpa3oBanus ocajka. [IponsBenenne
pactBopuMocTH. DaKTOpHI, BAUSIONINE HA

PacTBOPUMOCTH OCA/IKOB. HOCTpOGHI/Ie KPpUBBIX

VYceTHslii onpoc,
CaMOCTOSITETIbHAS
pabora




0CaIUTEIBHOr0 TUTpoBaHus. COCOOBI OOHAPYKCHHUS
KOHEYHOM TOUKH TUTPOBaHMs; MeTOab6I Mopa,
®Donprapaa, @asaca, 6e3IHANKATOPHBIC METOIBL.
[TorpemnocTtu TuTpoBanus. IlpuMepsl MpakTUUECKOTO
MIPUMEHEHUSI.

I'paBumMeTpuuecuit MmeTox
aHanHn3a

Kpucrammmaeckue n amopdHbBIe 0Caaki. 3aBHCUMOCTh
CTPYKTYpBI OCajIka OT €0 HHANBUAYAIbHBIX CBOUCTB U
YCIIOBHI OCaXIeHHS 3aBHCHUMOCTE (POPMBI 0Ca/IKa OT
CKOPOCTH 00pa30BaHusl IEPBUYHBIX YaCTHI UX POCTA.
Crapenue ocajka. [IpuuuHs! 3arpsi3HEHHS OcajKa.
CyIIHOCTh IPaBUMETPUUECKOTO aHanu3a. [IpsiMble u
KOCBEHHBIE METO/BI olpeecHus. Baxueiime
ocaauTeny. [lorpemHocTy B rpaBUMETPUIECKOM
aHanmu3se. TpeOoBaHUs K OCaXIaeMOi 1
rpaBuMeTpHUecKoil opmam. MizMeHeHns cocTaBa
0cazika IIPH BBICYIINBAHUN U poKaIuBaHuH. [Ipumepsl
MPaKTHIECKOTO PHMEHEHHUSL.

VYeTHbIl onpoc,
pEeUTUHrOBast
KOHTpOJIbHAsA paboTa
Ne3

2.3.2 3aHATHSA CEMHUHAPCKOI0 THNA (IPAKTHYECKHe / CEMMHAPCKHE 3aHATHA/
JlabopaTopHbie padoThl)

Ne

HaumenoBanue pazgena
(Temsr)

Temartuka 3ausTuii/pabop

dopMa TEKyIIEro
KOHTPOJIA

OKHUCIUTEIBHO-
BOCCTaHOBHUTEJIBHOE
paBHOBecue. Penokc-
TUTPOBAHUE

IIpuroToBnenue u cTaggapTU3aIMs paboyero
pacTBOpa IepMaHraHarta Kaaus.
IlepMaHraHaTOMETPHUECKOE OTIPEICIICHIUE
JKernesa.

[IpurorosneHue u craHzapTU3aIs paboyero
pacTBopa THOCYJb(aTa HATPUS.
Honomerprdeckoe onpeeaeHue MeIu.
Pacuet 31eKTpOAHBIX IOTEHLIUATIOB.
Omnpenenenne HampasieHus npotekanust OBP.
PacueT KpUBBIX PENOKC-TUTPOBAHUS.

Pacuer pe3ynbTaToB peJOKC-TUTPOBAHMSL.

Pemenue 3amay, JIP 1-4

Peakunu
KOMILIIEKCOOOpa30BaHUs.
KommnekcoHoMeTprdeckoe
TUTPOBAHHE

KoMruiekcoHOMeTpHYecKoe orpeieieHue
KaJIBLIYSL MU MarHusi B PaCTBOPE IIPU UX
COBMECTHOM IIPUCYTCTBHH.

OmnpenesneHue KECTKOCTH BOBI.

OmnpeneneHne aTlOMUHIS 00paTHBIM
TUTPOBAHHUEM.

Pacuer KpUBBIX KOMIUIEKCOHOMETPHYECKOTO
TUTPOBAHUA.

Pacyer pe3ynpTaToB KOMILIEKCOHOMETPHYECKOTO
THUTPOBaHHSI.

Pemrenwe 3amau, JIP 5-7

Peakumu ocaxxnenus.
OcagurenbHOE
TUTPOBaHUE

Metonel Mopa, @onsrapaa u ®assca i
(huKCUpOBaHMUA KOHEYHON TOUYKHU THTPOBAHUSL.
Omnpenenenue xJopugoB MeTooM Mopa B
MUIIEBOM IIPOJYKTE.

Pacuer kpuBBIX 0CaAUTEIBLHOTO TUTPOBAHUSI.
Pacuer pe3ynbTaToB 0CaAUTENBHOTO TUTPOBAHUS

Pemenwue 3amayq, JIP 8,9

I'paBumMeTpuyecuit
METOJl aHaIIN3a

HpaByma B3BCIIMBaHHA HAa aHAJITUTHYCCKUX
BECax.

FpaBI/IMeTpI/IquKOG OIIPEACIICHUEC JKEJIe3a.
Pacuer PE3YJIbTATOB I'PaBUMETPHUICCKOTO
aHaJik3a.

Pacuer TNOTEPH 3a CHECT PACTBOPUMOCTHU OCAJKaA.

Pemenue 3amgay, JIP 10

3ammrta naboparopHoii padotsr (JIP)

2.3.3 IlpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)




KypcoBas paboTta He mpeycMOTpeHa yueOHBIM IIIAHOM.

2.4 llepeyeHb yueOHO-METOAUYECKOr0 o0ecnevyeH sl JJIA CAMOCTOSATEILHOH padoThI
00y4YaIIUXCs M0 JUCHUILIMHE (MOIYJII0)

Ne Bux CPC

[lepeuens y4eOHO-METOANUECKOTO 0OECTICUEHHS AUCIIUILUINHBI 110
BBINOJTHEHHUIO CAMOCTOSATEIBHOM PaboThI

1 | Odopmirenne 1abopaTOpPHBIX
pabot

AHanuTnueckas XuMmus | yaeonoe mocodue / JI. A. Uynpemuna, JI. U. s,
MunncrepctBo oOpazoBanmss u Hayku Poc. ®Depmepaumu, Kybauckuit
TOCyapCTBEHHBIN yHUBepcUTeT. - KpacHonmap: KybaHckuii rocynapcTBeHHBII
yuusepcurer, 2018. - 107 c.: nn. - ABT. ykasaHel Ha 00OpOTE€ THT. J. -
bubauorp.: c. 155. - ISBN 978-5-8209-1541-3: 81 p. 58 k. - Tekcr:
HENOCPEACTBEHHBIN.

2 CamocrosTensHOe U3y4ycHUue
TCOPETUYCCKOro MaTCpurajia

Amnanutnueckas xumus : yueonoe nocooue / JI. A. Uynpsinuna, JI. Y. [uns;
MunucrepcTBo oOpasoBaHuss u Hayku Poc. ®Denepanmu, KyOanckuii
roCyIapCTBeHHBIH yHUBepcHuTeT. - KpacHonap: Ky6aHckuii rocynapcTBeHHBII
yuuBepcurer, 2018. - 107 c.: mn. - ABT. ykasaHel Ha 00OpOTE THT. J. -
Bubmuorp.: c¢. 155. - ISBN 978-5-8209-1541-3: 81 p. 58 k. - Tekct:
HETIOCPE/ICTBCHHBIN.

3 CaMOCTOSTENEHOE PELICHHE
3a1a4

AHanuTnueckas XuMus : yaeOonoe mocodue / JI. A. UynpemwuHa, JI. W. s,
MunncrepctBo oOpazoBanmss u Hayku Poc. ®epmepanmu, KyOauckuit
TOCyIapCTBEHHBIN YHUBEpcUTET. - KpacHonmap: KybaHckuii rocynapcTBeHHBIH
yamBepcureT, 2018. - 107 c.: mn. - ABT. yKka3aHel Ha 00OpOTE THUT. JI. -
bubauorp.: c. 155. - ISBN 978-5-8209-1541-3: 81 p. 58 k. - Tekcr:

HENOCPEACTBEHHBII.

4 IloaroroBka k Tekyuemy
KOHTPOIIIO

Meroguueckue  peKOMEHJALUMUW K OpPraHM3allMd  ayJIUTOPHOM U
BHEAyJIUTOPHOIN (CaMOCTOSATENbHOW) pabOThl CTYAEHTOB: METOANYECKHE
ykazanusi / coct. T.I. Cropoxenko, T.b. ITounnok, A.B. becnamos, H.B.
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VY4eOHO-METOMNYECKHE

MaTepuaibl JUIsl CaMOCTOSITENIbHON pPabOThl 00ydarolUXCs W3

YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSAMHU 3710poBbsi (OB3) npenocrasistores
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JJ0POBbS U BOCIIPUITHS HH(POpMALIUHU:

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B IleyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTa,

— B ¢popMe ayauodaiina,
— B I1e4aTHoO! opme Ha

A3bIKe bpains.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIeYaTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina.

I[aHHLIﬁ MNEpCUCHb MOXKCT OBITh KOHKPCTU3UPOBAH B 3aBUCUMOCTU OT KOHTHUHICHTA

oOydJaronuxcs.

3. OOpa3oBaresbHbBIE
(Mmomyuis)

B xonme wu3yuenus
00pa30BaTEeNbHBIX TEXHOJIOTUN

TEXHOJOTUH, NMPUMECHACMbBIC NMPHU OCBOCHHMM JUCHUIIIMHBI

AUCHUIIIMHBL TOPEAYCMOTPCHO  HCIOJB30BAHUEC  CIICAYIOIIUX
. AayauTopHad pa60Ta B BUJC TPaAUIIMOHHBIX (I)OpMZ JICKIIMHN U

n1abopaTopHOI paboThI; caMOCTOsATEIbHAs pab0oTa CTYAEHTOB, TPYIIOBbIE JUCKYCCHH.
KoMmneTeHTHOCTHBIM MOJIX0J B paMKaxX NpenojaBaHUs JUCHUIUIMHBI pealu3yeTcs B
UCTIONIb30BAHNHM MHTEPAKTUBHBIX TEXHOJOTMH M AKTHBHBIX METOAOB (IPOEKTHBIX METOJIVK,




MO3TOBOTO IITYpMa, pa300pa KOHKPETHBIX CUTYaIHii,

aHaJI3a IICAarorutd4cCkuMx 3aaad,

MearOTHYECKOTO IKCIEPUMEHTa, WHBIX (OPM) B COUYETAaHWM C BHEAYAUTOPHOM paboToil. B
paMKax M3y4deHHs Kypca MPeayCMOTPEHO MOCEIIEHUE IKOJIOTHIECKHX JIA00pATOPUI M HAyYHBIX

LEHTPOB.
WudopmanvoHHble  TEXHOJOTHM, MPUMEHAEMBbIE TP HW3YUYECHUH JAUCLUUILUINHBL:
UCIONIb30BaHWE  HMH(MOPMALMOHHBIX  PECYpcoB,  JOCTYNHBIX B HH(OPMALMOHHO-

TEJICKOMMYHUKAIIMOHHOM ceTu HTepHeT.
AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE ITPU U3YYEHUU JAUCLHUILIUHbBI

KOHCYJIBTaI_[I/Iﬁ C UCITIOJIb30BaHHUEM 3JI€KTpOHHOI>i IIOYTHI.

4, O1eHOYHbIE

cpeacTBa A

HpOMe)RyTOqHOﬁ aTTeCTallumn

TeKyIIero

KOHTPOJIS

IJig JML € OrpaHMYCHHBIMHM  BO3MOXKHOCTSAMU 3A0POBbA MPCAYCMOTPCHA OpraHu3alund

ycneBaeMoCTu M

OueHouHBIE CpeNICTBA TMpEeAHA3HAYEHBI [JII KOHTPOJIS M OIEHKH 00pa30BaTENbHBIX
JOCTHKEHUI 00Yy4JarolnXCsi, OCBOUBIIUX MPOrpaMMy yueOHOW AMCHHUIUIMHBI « AHATUTHYECKas
XUMUS.
OueHouHbIE CPEACTBA BKJIIOYAET KOHTPOJIbHBIE MAaTe€pUaibl JUIsl MPOBEACHUS TEKYyIero
KOHTpoJIA B (opMmMe 3aiaHuil g CaMOCTOSITEIBHOTO PEIICHUs], 3a7ad Il PEIICHHUS B
ayJUTOPUHU, KOHTPOJBHBIX pabOT, KOHTPOJBHBIX BOMPOCOB K JabopaTOpHBIM paboTam, u
NMPOMEKYTOYHOI aTTecTalMu B (hopMe BOIIPOCOB | 33/1a4 K IK3aMECHY.

CTpyKTYypa O1lleHOYHBIX CPEACTB AJIsl TeK

e ¥ MPOMEKYTOYHOM aTTeCTAlNH

Kox n HanmenoBaHue

HaunmenoBanme OLCHOYHOT'O CPCACTBA

Ne PesynbraTel 00ydeHUs
/T HHARKATOPA (B cooTBercTBUM C 11. 1.4) Texymuid KOHTPOJIb Tpouexyrouras
(B cooTBeTcTBUH C 1. 1.4) aTTeCTAINS
3HAET MPHUHIHIIBI KonTponbHas pabora; Bompoc Ha
BBITIOJTHEHHS XUMHYECKOT0 | 3a7a4u AJsl peleHus B 9K3aMEHE
aHaIN3a; ayJAUTOPHUH;
TpaBUMETPHUYECKHE U 3aganus s
TUTPUMETPHUYECKHE CaMOCTOSATENILHOTO PEIICHHS
METOBI aHAIN3a; IPUEMBI
00paboTKy U aHamM3a
pe3yIbTaToOB
TUTPUMETPUUECKOTO U
IPaBUMETPHUYECKOTO
aHaIM3a
NIIK-1.1. OcymecTBisieT | yMeeT HOJIb30BaThCS JlabopaTopHnas paboTa; OK3aMeHallMOHHas
CTaHJapTHbIE MEpPHOH OCYI0M, 3agaun A7l penieHus B 3ajgada
9KCTIEPUMEHTHI 110 AQHAJIMTHYECKUMH BECAMH; | ayAUTOPHUH;
1 | MpeiaraeMbiv TOTOBHUTH U 3aganus s
METOJUKAM, CTaH/IapTHU30BaTh CaMOCTOSTENILHOTO PELICHUS
HarpasJICHHbIE pacTBOPbI aHATUTHYECKHUX
00paboTKy U aHAJH3 pEeareHToB;
pe3yIbTaToB TIPOBOTUTH

KOJINYECTBEHHBIN aHaJIN3
BEIIECTB XUMUYECKUMU
METOaMH; PEIIaTh 3a1a4K
Ha BLIYUCIIEHUE
pe3yIbTaTOB
TUTPUMETPUYECKOTO U
TPaBUMETPUYECKOTO
aHanmm3a; 00pabaTeIBaTh
pe3yIAbTATHI
KOJINYECTBEHHOTO
aHanus3a.




BIaJ€EeT TEXHUKOU Konrponbnas pabora; Bonpoc Ha
BBITIOJTHEHHSI OCHOBHBIX Jlaboparopnas paboTa JK3aMEHE
AHAIMTUYECKUX ONepalui
MPY KOJINYECTBEHHOM
aHaJIN3€ BEIECTRA;
MpHUEMaMH BBIYHCIICHHS

pe3yNIbTaToB
TUTPUMETPUUECKOTO U
TPaBUMETPUUECKOTO
aHalu3a U ux
MaTeMaTU4eCKON
00paboTKu
3HaeT OCHOBHBIE METOJIbI KoHntponbnas pabora; Bonpoc Ha
AQHAJTUTUYECKON XUMUH; 3amauu A7s peleHus B JK3aMeHe
TIpreMBI 00pabOTKH U ayIUTOPHH;
aHaIM3a pe3yIbTaToB 3aganHus s
TUTPUMETPHIECKOTO U CaMOCTOSATEIBLHOTO PEIICHHS
TPaBUMETPHUECKOTO
aHaImn3a
WIIK-1.2. Beibupaet YMEET UCII0JIb30BATh Kontponpnas padora; DK3aMeHalMOHHAS
ONITHMAaJIbHBIE pas3IYHbIe TOAXOMIbI, 3agaun AT penieHus B 3amada
71a00paTOpPHBIE METOIbI MpUMEHSIEMbIE B XUMUHU ayJIUTOPHUH;
MOJTyYEeHUS U JUIA 1eneit HayqHbIX 3amaHus s
HCCIICIOBaHUA HCCIIeI0BaHUH; CaMOCTOSATENIFHOTO PEIIeHUS
XMMHUYECKHX COCTUHEHUH | CaMOCTOSTEIhHO paboTaTh
pa3nUYHON IPUPOIBI ¢ y4eOHOH U CTIpaBOYHOI

JIUTEPATypoOH 1o
AHATMTHYECKON XMMUH.

BJIafIceT OCHOBAMHU KonTponbnas pabora; Bompoc Ha
METOJIOTIOTUHI JlabopaTopHast paboTa 9K3aMEHE;
HCCIEOBaHNS OK3aMeHaI[OHHAS
XUMHYECKHX COCANHEHUI 3amada

Pa3JIMYHBIX KJIAaCCOB

TunoBbie KOHTPO/IbHBbIC 32JaAHUS MJIA HHbIE MAaTEePHAJIbI, HEOOXOAMMBIE VIl OLICHKH
3HAHMH, YMEHH, HABBIKOB H (MJIM) ONBITA AEATEIbHOCTH, XapaKTePU3YyIOLIHMX 3TAIbI
(opMHupoOBaHUSSI KOMIIETEHIIHII B poLecce OCBOCHHUsI 00Pa30BaTeIbHON NMPOrpaMMbl

Konmponvnaa paboma 1
Bapuanm 1

Hasecky texuuyeckoir comu KCIO3  wmaccoit 0,5305 r pactBopunu B 500,0 M
nuctuumpoBanHod Boabl. K 50,00 mMn momydenHoro pactBopa npubaBmiu 20,00 mi
0,1500 M pactBopa FeSO, (CIO3z BoccranaBnuBaercst 10 Cl). Ha tutpoBanue u30ObITKA
FeSO momnuto 5,00 M 0,1089 u pactBopa KMnO,. Paccumraiite maccoByro momo (%)
XJiopaTa Kajus B oopasie. HammcaTsh ypaBHEHHS COOTBETCTBYIOIINX PEAKITHIA.
Knaccugukanuss HHAMKATOPOB, MCIOJIB3YEMBIX B  peIOKC-THUTpoBaHMH. llpuBeante
npuMepbl. Kakue MHAMKATOpPHI NPEANOYTUTENIbHEE UCIOIB30BaTh B PEAOKC-TUTPOBAHUM: C
IMIMPOKUM WIIM Y3KHM HHTEPBAJIOM Iepexoa okpacku? OTBET apryMeHTHpYHTE.

K 100 ma 0,05 M H,SO3z npubasneno 90 mn 0,02 M KMnO4 nmpu pH=2. Paccuurars
=0,17 B; Efm/ =1,51B.

0
NOTCHIHAJI CUCTCMBEI. ESOZ/
4
Mn2+

H,S0,
Ot kakux (akTOpOB 3aBHCHUT BEJIMYMHA CKauka Ha KPUBOH penokc-TuTpoBaHusa? OTBeT
nosicHute. B KakoMm M3 yKa3aHHBIX HIDKE CIydaeB BeJIMYMHA CKayka Ha KPUBOW pepoKc-
tutpoBanus pactBopa FeSO, pactBopom KMnO, Oyzaet OobIuM u moyemy:




B w

a) 6e3 ¢ocdaT-nOHOB WK B MPUCYTCTBUH (HOChHaT-HOHOB;
6) npu pH, pasuom 0,5, nunu pH, paBaom 2,0?

Konmponvnasa paboma 2
Bapuanm 1

1. K 100,00 mn pacropa NiCl, no6aBmim JUCTHIUIMPOBAaHHYIO BOJAY, aMMHAYHBIN
oydepnbiii pactBop u 20,00 mu 0,01085 M pacrBopa DJITA. M36miTok D/TA
orrurpoBasim 0,0129 M MgCl,, na TuTpoBanue uspacxomoBanu 5,47 mu. PaccumraTh
ucxoaHyro KoHrenrpanuio (r/1) pactsopa NiCl,.

2. KommiekcHoe coenuHeHHE, €ro cocraB. YTO Takoe KOOPAMHALMOHHOE YHUCIIO,
JNeHTaTHOCThUranaa? Yemy paBHO KOOPIMHAIIMOHHOE YHUCIIO M JEHTAHTHOCTHIIUTAH/IA B
koopauHanmoHHbiX coeauHenusix Kp[Hgl;] u CdA(CN)4Cl, [laiite ompenenenue
CIEIYIOIIUM TIOHSTHUSIM: XEJIaTHOE COEIWHEHUE, BHYTPUKOMILJIEKCHOE COEIMHEHUE.
[TpuBeauTe mpuMepsl. YKaXuTe (HaKTOPHI, BIUSIONME HA YCTOWYMBOCTh KOMITJIEKCHBIX
COEIMHEHUI.

3. Tlepeuncnure (baxTopsI, BIIHSTFOIIIE Ha BEIIMYNHY CKayKka KpUBOU
KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHuA. M300pa3ure Ha OJJHOM PUCYHKE:

a) kpuBble TuTpoBanus 0,1000 M pactBopa Zn(NOs), 0,1000 M pactBopom D/ATA B
ammuadHoM Oydepaom pactope ripu pH 8,00 u 10,00;

6) kpussie Tutpoanus 0,1000 M pacreopa Fe** u 0,1000 M pacrBopa Hg** pactBopom
OATA npu onunakoBom 3HaueHuu pH. OTBeT obocHyiiTe.

Koumponsnan paboma 3
Bapuanm 1

1. Tlpoussenenue pactBopuMocTH (Ks). YcioBHoe, peaidbHOE M TEPMOAMHAMHUYECKOE
NPOM3BECHNE PAcTBOPUMOCTH. X B3amMOCBs3b. PacTBOpMMOCTH ManopacTBOPHUMOTO
coenuHeHus. PactBopuMocTh Kakoro coeauueHus Bbimie: Cag(POs), wam NH4MgPO,.
OTBeT NOATBEPIUTE paCUETaAMHU.

2. B yeMm cymHOCTb OCAaJUTEIBHOIO TUTPOBaHUS 1Mo Meroxy Mopa? [lns ompeneneHus
KakiX HMOHOB M B KaKMX YycJIoBHSX OH mpuMmeHuM? [louemy? Hammmmre ypaBHEHUs
COOTBETCTBYIOIIMX XMMUYECKUX PEaKIUii.

3. Oxapaktepu3yiiTe BHIBI 3arps3HEHUs ocaaka. Kakne ocajku — KPUCTALUTUYECKUE WU
amopdHbIe — aIcOpOUPYIOT paCTBOPEHHBIE BellecTBa B Ooblieit creneHu? [louemy?

4. Paccuurath notepu (B T U %) Pb 3a cuer pacTBopenus ocajka noauna CBUHIA, €CIH K
100 ma 0,0035 M pactBopy Pb(NO3), nmpunute 150 M 0,02 M pactBop Nal (nonHO#M
CUJION TpeHeOpeyb).

Konmponsnsie éonpocwt k 1abopamopnvim pabomam

Jlabopamopuas paboma Nel
[lonaTne 0 rambBaHMYECKOM 3JeMeHTe, npuMepbl. CTaHIApTHBIA BOJOPOAHBIM AIIEKTPOA, €ro
YCTPOWCTBO Y Ha3HAYEHHUE.
CrannapTHelii U (OpMaTbHBIH OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIN MOTEHLHAN. YKAXXUTE CBS3b
MEXTy HUMH.
Hanummre ypaBHenue HepHcTa 1 mOsSICHUTE CMBICT BXOASIIUX B HETO BETUYHH.
@DaKTOpbl IKBUBAICHTHOCTH BEIIECTB, YYACTBYIOIIUX B PEAKIHUAX OKHCICHHUS-BOCCTAHOBIICHHUS.
ITpumepsl. Omnpenenenue MOJISPHONW Macchl IKBUBAIEHTAa M (paKTOpa SKBUBAJICHTHOCTH YYAaCTHUKOB
OBP
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BreiBog Qopmynbl s pacdera KOHCTaHTBI PaBHOBECHS OKUCIHUTEIbHO-BOCCTAHOBHUTEIBHOM
peakiuu. Kakum o0pa3oM IO BeJMYMHE CTaHAAPTHBIX WIM (OPMAIBHBIX PEJOKC-NOTEHIUAIOB
MO>KHO CYAUTh O HAlPaBJIEHUU PEAOKC-PEAKIUU?

Kakum 00pa3oM MOXKHO U3MEHUTh HAIIPABICHUE OKHCIUTEIbHO-BOCCTAHOBUTEILHON peakLuu?
[lepmaHranaToMeTpusi; ypaBHEHHUs, JIeXkKalllMe B OCHOBE HCIIOJIb30BaHUS IEpMaHIraHaTa Kajus B
Ka4yecTBE OKUCIUTEIS.

[Tpuunnbl n3menenus tutpa pacteopa KMnO,. YpaBHeHus peakiuii.

[Ipurorosnenue, xpanenue u crangaprusanus pactBopa KMnO,. Ilpumenenune merona. [Ipumepst.
Brruucrienue pe3yabTaToB peIOKC-TUTPOBAHUS — MIPSMOT0, 00OpAaTHOTO, 3aMECTHTEIBHOTO.

Jlabopamopnas paboma Ne2
Pacuer ckauka Ha KpUBOM peIOKC-TUTPOBAHUS U MOTEHIMANIA B TOYKE YIKBUBAJIEHTHOCTHU
WNunukatopsl penokc-tutpoBanus. Kimaccudukarnmsi, TpeOoBaHUS K MHAUKATOPAM, TPUMEPHI.
WuTepBain nepexojia OKpacku peloKc-uHANKATOPoB, pT.
Hanmumure ypaBHeHUsT peakuuii, MNPOTEKAIIUX B pacTBopax Iu(eHwIaMuHa TpU  €ro
UCIOJIb30BaHUHU B Ka4eCTBE PEAOKC-UHIMKATOPA.
Pacuer pemokc-moreHnnana B TOYKE SKBUBAJICHTHOCTH I OKHUCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIX
peakiuii, B TOM YUCJE MPOTEKAOIIMNX C y4aCTUEM HOHOB H30+, OH  u ap.
Kpussie pegokc-turpoBanus.Pacuer nmoreHimana CHCTEMbI B MPOIECCE TUTPOBAHUS
[lepmanranaToMeTpusi; ypaBHEHHUS, JieXalllie B OCHOBE HUCIOJb30BaHUS IEepMaHTaHaTa Kalus B
KaueCTBE OKUCIUTEIIS
Hanummre ypaBHeHHS peakuuu B3auMojelcTBus MOHOB jkene3a (ll) ¢ mepmanranarom kamus B
KHCIoN cpene. Jlist Kakux 1eneld B pacTBop M00aBISIOT CEPHYIO KUCIOTY? DOoCHOpHYIO KUCIOTY?
[Tpuuunsl u3menenus tutpa pacrBopa KMnO,. YpaBHeHus peakiuid.
[IpuroTtoBnenue, xpanenue u crangaprusanus pactBopa KMnO,.
[Ipumenenue merona. [Ipumepsl.
Brruucnenue pe3ynbTaToB peIOKC-TUTPOBAHUS — IPSIMOTO, OOPaTHOTO, 3aMECTUTEIHHOTO.

Jlabopamopnas paboma Ne3
Mertoap! iionomerpun (Hlogomerpus u Honumerpusi). OOmias xapakTepucTHKA.
YpaBHeHuUs], JeKaIE B OCHOBE METO/I0B.
W3noxute METOAMKY CTaHAapTHU3allud pacTBOpa THOCyidb(ara HaTpus. Ha3oBure mnepBUUHBIN
CTaHAaprT.
W3noxnure CymHOCTH METOJa HOJOMETPUYECKOro ompenencHus menud. Hanummre ypaBHeHus
peakuuii. OOBsCHUTE HallpaBlIeHUE peakuu Mexay nonamu meau (1) u ogua-nonamu.
[TpuroroBneHue, XxpaHeHUE U CTaHJAPTU3AIMS paObOUUX PACTBOPOB.
[IprurHbBI U3MEHEHUSI TUTPA pacTBOpa THOCYJIb(paTa HATPUS BO BPEMEHHU.
IIpynynHBl U3MEHEHU TUTpPaA oa.
WNHuaukaTop B METOaX MOJIOMETPUH, OCOOEHHOCTH €r0 NPUMEHEHHUSI.
[Ipumenenue metonos. [Ipumepsr.

Jlabopamopnas paboma No4
KoHcTaHTBI yCTOMYNBOCTH U HECTOMKOCTH KOMILIEKCHBIX COSIMHEHUI: 00II1e; CTyIeHYaThIE;
TEpMOJIMHAMUYECKHUE, PeaIbHbIE, YCIOBHBIEC. CBSI3b MEXIY HUMU.
OTA, ctpykrypHas hopmyna, IEHTaTHOCTh, 0COOEHHOCTH B3auMoaericTBus D/ TA ¢ nonamu
METaJUIOB.
MeTannoxpoMHbIe HHIUKATOPBL. MeXaHu3M UX JIeHCTBUS, TpeOOBAHUS K HHIUKATOPaM.
[IpuroroBnenue u ctangapTusaius pabouux pactsopos D/ TA.
[Ipsimoe, oOpaTHOE 1 3aMecTUTEIHbHOE KOMIUIEKCOHOMETpruYeckoe TuTpoBanue. [IpuBeaure
MPUMEPHI MPUMEHEHUSI OCHOBHBIX MPUEMOB TUTPOBAHUS ISl ONPEICIICHUSI KATHOHOB U aHHOHOB.
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N3noxure METOMUKY KOMITJIEKCOHOMETPHUYECKOTO OMpPEIEICHHs KAIbLIUs U MarHus B pacTBOPE
IIPU UX COBMECTHOM INpUCYTCTBUU. Hanuimure ypaBHenus peakuuii. Hanumure popmymsl 1is
pacuera pe3yabTaToB ONPECIICHNUS.

N3noxure METOIUKY KOMILJIEKCOHOMETPUUYECKOTO OMPENEICHUs HKECTKOCTU BOJABL. Y KaKUTE
€IMHUIIBI ©3MEPEHUS KECTKOCTU BOJIBI.

Jlabopamopuas paboma NeS
N3noxure npuUHIMI KOMIIEKCOHOMETPUUYECKOTO OrpeesieHus anmtomMunus. HazoBure npuunny
HEBO3MOXKHOCTH MPSMOTO TUTPOBAHUS aJTIOMUHUSL.
Hanummwure hopmyity ns pacdera pe3ylbTaTOB OMPEISICHHS MaCChl aTFOMUHUS.
O/TA, ctpykrypHas ¢hopmyia, IEHTaTHOCTh, 0COOeHHOCTH B3aumoaencTeus J/ITA ¢ nonamu
METaJIJIOB.
KpuBble koMILIeKCOHOMETpHUECKOTro TUTpoBaHus. OcHOBHBIE (hOpMyIibl pacyeTa. DakTopHI,
BIIMAIOIINE HA BEJIMUUHY CKauyKa Ha KPUBOW KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSI.
MeTtannoxpoMHble HHIUKATOPBl. MeXaHu3M UX JeHCTBUS, TPeOOBAHUS K MHIUKATOPaM.
[Ipsimoe, oOpaTHOE U 3aMECTUTEIHHOE KOMILUIEKCOHOMETpUYecKoe TuTpoBanue. [IpuBenure
MIpUMEPbI IPUMEHEHHS] OCHOBHBIX PUEMOB TUTPOBAHHUS JJIsl ONIPEICTICHHUSI KATHOHOB U aHUOHOB.

Jlabopamopnas paboma N6
N3noxute cymHocTs MeTona Ponbrapaa. YKaxuTe yCI0oBUs IPUMEHEHUS METOa, HA30BUTE
ONPEACIISIEMBIE HOHBI.
Mexanusm obpa3oBanus ocaakoB. [IpaBuna [lannera-dasuca-I"anHa.
N300pa3ute cTpoeHUEe MHIICIUTHI M TPAHYJIBI Ha PUMEPE KaKOT0-TH00 KOHKPETHOTO COCMHCHHSI.
Meton ®asiaca. [Ipumenenne aacopOLMOHHBIX HHIUKATOPOB Al GUKCUPOBAHUS KOHEYHON TOYKU
TUTPOBAHUA.
N3n0xuTe METOOUKY ONIPEAEICHU XJIOpHUAa HATPUS B IUIIEBOM ITpoAyKTe. Hanummre ypaBHEHUs
peakiuii 1 GopMyIIbl JAJI pacyeTa MacCOBOM JIOJIU MTOBAPEHHOM COJIH.
[IpousBeneHne pacTBOPUMOCTH (KOHCTAHTa PAaCTBOPUMOCTH). Y CIOBHOE, peaibHOE U
TEPMOJIMHAMUYECKOE MPOU3BEACHUE PACTBOPUMOCTH. Y CIIOBUS UX MPUMEHEHUS 111 PACUETOB.
B3anmocBA3b MKy 3TUMH KOHCTAaHTAMH.
PacTBOpHMOCTH MaTOPACTBOPUMBIX coeTMHEHUH S. CBS3h pACTBOPUMOCTH C TIPOU3BEICHUEM
PacTBOPUMOCTH.
@aKTOpbl, BIUAIOIINE HA PACTBOPUMOCTh MaJIOPACTBOPUMBIX COETUHEHHUM.

MeTtoasl APTCHTOMCTPHU. cDI/IKCI/IPOBEIHI/IG KOHEYHOH TOYKH TUTPOBAHUA 110 METOAY Mopa. YcaoBus

IMIPUMCECHCHUS NHAUKATOPA, OIMPEACTIACMBIC BEIICCTBA.

KpI/IBLIe 0CaIUTCIIBHOT'O TUTPOBAHUS. CDaI(TOpBI, BJIMAIOIINEC HAa CKAYOK TUTPOBAHUA.
Brruncaenue PE3YIBTATOB OCAUTCIIBHOT'O TUTPOBAHMA.

OHpe,Z[CJ'ICHI/IC PACUYCTHBIM ITYTEM BO3MOKHOCTHU BBIITAJICHUSA OCalKa B 3a/IaHHBIX YCJIOBHUAX.

Jlabopamopuas paboma Netl
CymHocTh MeToa rpaBuMeTpr. OCHOBHBIC ATAIbl AaHATTU3A.
TpebGoBanust k BecoBoit hopme u popme ocakenus. TpeOoBaHUS K OCATUTEIISIM.
OcCHOBHBIE MEXaHU3MBI 3aTPS3HEHUS OCAJIKOB.
VY cIoBHUS TTOJTYYEHUST KPUCTAIUTHUSCKAX M aMOP(HBIX OCAIKOB.
[ToHsITHE 00 OTHOCHUTENHHOM TEPECHIIIEHUH U €T0 BIUSHUU Ha MPOIIECC TOTyYEHUS OCATKOB.
[TpomMbIBaHME OCaAKOB. Y paBHEHHUE MPOMBIBHOM KUIAKOCTH. TpeOoBaHMsI K IIPOMBIBHBIM
KHUJIKOCTSIM.
Pacder moteps 3a cueT pacCTBOPHUMOCTH TPH TPOMBIBAHHH U TIOJTyUYECHUHU OCAIKOB.
Pacuer o6bema ocaguTens.
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N3noxuTe METOAUKY IpaBUMETPUUYECKOTO OIpeiesieHus xene3a. HazoBure Gpopmy ocaxaeHus u
(hopmy BECOBYIO.

Hanmmnre ypaBHeHUS peakLui.

Hanummre popmyiy ans pacdera pe3yibTaTa paBUMETPHUECKOTO ONPENIEICHUs JKese3a uepes
rpaBUMETPHUECKUI (PakTop.

VYKaxkure cOCTaB MPOMBIBHBIX JKUIKOCTEH JUIsl IPOMBIBAHUS KPUCTAIUIMYECKUX U aMOPHBIX
OCaJIKOB.

Hanummre hopMyiny IpoOMBIBHON KUIKOCTU U OOBSICHUTE €€ IPUMEHEHHE Ha ITPAKTHKE.
[TokaxxuTe pacyeToM BO3MOXKHYIO IMOTEPIO (POPMBI OCKICHUS (YKaXKUTE ITO BEIIECTBO) B
Ipolecce NPOMbIBaHUS IPOU3BOJIBHBIM 00BEMOM JUCTUIUIMPOBAHHOM BOJBI.

OOBsicHUTE OCHOBHBIE ITPABUJIA B3BEIIMBAHMS HAa aHATUTHYECKUX BECAX.

3ayeTHO-IK3aMeHAIIMOHHbIe MAaTepHAJbl I TPOMEKYTOUHON  aTTecTaluu
(3K3amMeH/3a4eT)

1. Cnucok éonpocoé 014 n0020mo6KuU K IK3AMEHY

1 OxwuciuTenbHO-BOCCTAaHOBUTENIbHBIE peakiuu. MeToj Noidypeakuuil JUisi pacCTaHOBKH
kodunnentos B OBP.

2  OKHCIMTENbHO-BOCCTAHOBUTENbHBIN MoTeHMal. ["anpBannueckuil snemenT. CTaHgapTHBIN
BOJIOPOJHBIN IEKTPOLI.

3 VYpaBHenue HepHcta ans compsbkeHHOM penokc-mapbl. CTaHAapTHBIM U (OpMaIbHBIN
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIN IMOTEHIINAN, CBA3b MEXAy HUMU. Bimsaue pH, nonnon
CWIIbl,  KOHKYPUPYIOIIUMX  peakuuid  KOMIUIeKcooOpa3oBaHUS M 0Opa3oBaHUs
MaJjOpacTBOPUMBIX COCAMHEHUN Ha BEIUYHMHY JIEKTPOJIHOTO ITOTEHIMAIIA.

4  KoHcTaHTa paBHOBECHsI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. Kakum obpazom 1o
BEJIMYMHE CTaHIAPTHBIX MIM (opManbHBIX NOTeHHManoB U K;, MOXHO cyauTb o
HalpaBJIEeHUU penokc-peakuuu? Kak MOXHO M3MEHUTh HANpPaBIECHUE OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu? BoiBecTu ¢Qopmyny [uisi pacueTa KOHCTaHTbl PaBHOBECHUS
penokc-peakuuu nnpu pH = 0 n npu pH # 0.

5 Meroxn penokc-turpoBanus. Kpuas penokc-tutrpoBanusi. DaxTophl, BIMSIOINIME Ha
BEJIMYMHY CKauyKka Ha KPpUBOM pelloOKC-TUTpoBaHMs. BriBecTn Gopmyny s pacueTa peaokc-
TIOTEHIMANIA B TOUKE SKBHBAIEHTHOCTH [T PEaKIuy ¢ yaactueM u 6e3 yaactus H' wm OH

6 CnocoObl GUKCHPOBAHUS KOHIIA TATPOBAHUS B PEIOKC-TUTPOBAHUH, IPUMEDPHI.

7 Penokc-uaukaropel. TpeGoBaHMs, HpeabsBIseMble K 53TUM HHIUKaTOpaM. VHTepBan
nepexoja OKpPacKh peAoKC-MHAMKATOpoB, pT. YpaBHeHHs peakuuid, NPOTEKAIOIUX B
pacTBope nu(peHWIaMIHA IIPU €ro UCIIOJIB30BaHUN B KAUeCTBE PEIOKC-MHIMKATOPA.

8 IlepmanranaToMeTpusi; ypaBHEHHs, J€Kallde B OCHOBE KCIIOJIb30BAHUS TEpMaHTaHaTa
KaJlisg B KadecTBe OKucauTens. IIpurorosneHue, craHIapTU3alys U XpaHEHUE pacTBOpa
KMnO,. IlpuunHbel n3MeHeHHus KoHIeHTpanuu pactBopa KMnO,. IlpumeHenne merona
nepmaHrasaroMerpuu. Ipumepst.

9 MHomumerpus u HoIOMETpHUs. YPaBHCHHs PEAKIMH, JIeKAIIUX B OCHOBE METOJIOB.
[TpuroroBneHue, XpaHeHHE M CTaHAAPTH3alMA pabodux pPaCTBOPOB, MCIOIB3YEMBIX B
nonuMerpun. [IpuunHBI W3MEHEHHsS KOHLEHTpPAllMU pPAcTBOpa TUOCYNIb(aTra HATpHUs BO
BpeMeHu. MHmKaTop B MeToJie HOJIOMETpUU, OCOOEHHOCTH ero nmpuMeHeHus. [Ipumenenue
METO/I0B HOJUMETPUU U HOJJOMETPHH, TPUMEPBI.

10 Juxpomaromerpus. YpaBHEHME, Jiexallee B OCHOBe Merona. IIpurorosnenue pabouero
pacTBopa, nHAUKaTOpkl. [IpuMeHenne meroza.

11 KommekcHoe COeIMHEHUE U €ro CTpOeHHEe: KOMIUIEKCOOOpa3oBaTesb, JUraH 1, BHEIIHSS U
BHYTpEHHSIs cdepa; KOOPIAUHAIIMOHHOE YUCIIO, I€HTaTHOCThIUTaH/a.

12 Knaccugukanus KOMIUIEKCHBIX coeAuHeHHi. Ha3oBuTe M mnpHBenuTe OCHOBHBIE THIIBI
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KOMIUIEKCHBIX COEIMHEHNI. XelaT, BHYTPUKOMILIEKCHOE COEIMHEHHUE.

KoHCTaHTBI  yCTOWYMBOCTH ¥ HECTOMKOCTH KOMIUICKCHBIX COCIMHECHHM: OOIIHE;
CTyleH4arble. TepMOOMHAMHYECKHE, pEaJbHbIE, YCIOBHbIE KOHCTAHThl YCTOMYMBOCTHU
KOMIUIEKCHBIX coelnHeHu. CBsa3b MexAy HUMHU. DakTOphl, BIMSIOIIME HA YCTOMYHBOCTH
KOMIIJIEKCHBIX COCIUHEHUH.

[IpuBenure npUMEpPHl HCIOJIB30BAHUA KOMILUIEKCHBIX COCOUHEHMM ISl MAaCKHUpPOBaHUS
MEMIAIOIIMX HOHOB B  KAueCTBEHHOM AaHAIU3€ U TUTPUMETPUUYECKOM  METOJE
KOJIMYECTBEHHOTO aHAIN3a.

Kommiekconomerpudyeckoe  tutpoBanue.  Komrmuiekconsl.  Dopmyinbl  BaKHEHUIINX
KOMIUIEKCOHOB.

OJITA, ee nenrarHocth. OcoOeHHOCTH B3ammojuekcTBus DJTA ¢ HMOHaAMH METaJIOB.
[IpuroroBnenue padouero pacreopa IATA, crangapTuzarusi.

BeiBeauTe (popMyITy JUIs pacdera MobHOM 101 HoHa Y B yCIOBHSAX POTOHMPOBAHHSL.
BeiBenute ¢opmyny nans pacuera MOJBHOM [JOJIM MeTaula B YCIOBHMSIX IPOTEKaHMS
KOHKYPUPYIOILEH peaKkIMi KOMILJIEKCOOOPa30BaHMUs.

KpuBass KOMIUIEKCOHOMETPUYECKOIO TUTpOBaHMs. DakTOpbl, BIMSAIOLIME Ha BEIUYUHY
CKayKa.

®dukcupoBaHue KOHEYHOHI TOYKH KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHHUS.
MeTamioXpoMHbIe WHIMKATOPbI, TPUMEphl. MeXaHu3M HX JeHCTBUSA, TpeOOBaHUS K
uHauKaTopam. MHTepBa nepexona OKpacku METaNIOXPOMHBIX HHIUKATOPOB.

[Tpsimoe, 0OpaTHOE M BBITECHUTEIBHOE KOMIUIEKCOHOMETpUYECKOoe TUTpoBaHue. [Ipumepsl
IIPUMEHEHUS OCHOBHBIX IIPUEMOB TUTPOBAHUS AJI ONPEICIICHUS KAaTHOHOB M AHHOHOB.
Omnpenenenue oo1IEl )KECTKOCTH BOJIbI METOI0M KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS.
Kakum 00pa3oM oOCyIIECTBIIAIOT aHaAIU3 cMecH KaThoHOB? Kak MOXHO IOBBICUTH
CEJIEKTUBHOCTh KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS?

[TorpemrHOCTH KOMITJIEKCOHOMETPUYECKOTO THTPOBAHHUS.

[IpousBeneHne  pacTBOPUMOCTU.  YCIOBHOE, pealbHOE U  TEPMOJMHAMUYECKOE
IIPOU3BENIEHUE PaCTBOPUMOCTH. VX B3aUMOCBS3b.

PactBopuMOCTh MasiopacTBOpUMBIX coelrHEHUN. CBA3b pacTBOPUMOCTH C MPOU3BEACHUEM
pacTBOPUMOCTH.

Bimstnue npuponsr pactBopurens, pH, MOHHOW Cuibl, OJHOMMEHHOTO HOHA, Ipolecca
KOMILJIEKCOOOpa30BaHusl Ha PACTBOPUMOCTh MaJIOPaCTBOPUMOIO COEAMHEHUS.

VYcnosue oOpa3zoBaHus U pacTBOpeHUs ocaakoB. [IpaBuio npousBeneHus pacTBOPUMOCTH.
PaBHOBecus Npy 0CaKIEHUH HECKOIBKUX MaJIOPAaCTBOPUMBIX COCIUHEHUM.

OcanutensHoe TuTpoBaHue. KpuBas ocaguTenbHOroTHpoBaHUs. DakTOpbl, BIMSIONIME Ha
BEJIMYMHY CKauKa.

TuTpoBaHue cMECH BELIECTB.

CriocoObl MHAMKAIMK KOHIIA TUTPOBAHUS B OCAIUTEILHOM TUTPOBAHHH.

be3bIHaKaTOpHBIE METO/IbI OCAJAUTEIHLHOTO TUTPOBAHUS.

OcanurenbHOE TUTPOBaHUE IO MeTOly Mopa.

OcanurtenbHOE TUTpOBaHuE Mo MeToxy Dosnbrap/a.

OcanutensHoe TUTpOoBaHUe Mo Metony PDasHca. AncopOiroHHBIe MHAUKATOpPHL. [IpaBuia
aacopOuny uoHOB.M300pa3uTe CcXeMaTUYeCKd CTPOEHUE TpaHylbl U MHULEIB IpU
0CaIUTEIILHOMTUPOBAHUH PACTBOPOB.

O6sacTh NPUMEHEHUS 0CaTUTEILHOTO TUTPOBAHMUSL.

OcHOBHBIE 3Tamnbl TI'PaBUMETPUYECKOrO aHanu3a. TpeOoBaHuUs, MpeabsBIsSEMble K
0CaJUTEII0, OcakaaeMo (hopMe U TpaBUMETPUUYECKOM Gopme.

OcHOBHBIE CTa I 00pa30BaHUs OCAKA.

OTHOcUTENbHOE NEpEechIlleHne. YCJIOBHS TMONYyYEHHS KPUCTAUIMYECKUX U aMOp(HBIX
OCaJIKOB.

Bunel 3arpsisHeHuss ocajka: COBMECTHOE OCaXJEHHE, IOCIENYIOIIee OCaXKIACHHE,
coocaxeHue (axcopOuus, oKkito3us U usomop¢usm). IlpombiBanue ocanka. YpaBHEHUE,



MO3BOJIAIOIIEE PACCUUTATH OOLIUI 00HEM IMTPOMBIBHOM KUIAKOCTH.
40 OOmas xapakTepUCTHKA TPAaBUMETPUUECKOTO METO/Ia.

Tunwi 3a0au:

1. Bbluncnenue pe3ynbTaToB MO JAHHBIM  PEIOKC-, KOMIUIEKCOHOMETPUYECKOTO WM

0CaJUTEIbHOIOTUTPOBHUSI.

2. Pacuer CKauka Ha KpUBOI penokc- KOMILJIEKCOHOMETPUUYECKOTO WIH

0CaJUTENbHOIOTUTPOBHUS.

Pacuer koHCTaHT paBHOBecHS U olpeneneHue HampasieHus OBP.

PacueT noTeHuumana cucTeMsl 0 JaHHBIM O COCTaBE pacTBOPA.

Pacuer ¢popmanbHOro moTeHIMANIA.

PacueT noTeHunana B TOYKe SKBUBAJIEHTHOCTH.

Pacuet paBHOBECHOI KOHIIEHTpALlMU METAJUIA B PACTBOPE 110 JAHHBIM O COCTAaBE PAcTBOpA.
Pacuer yclOBHON KOHCTaHTBI YCTOMYMBOCTU KOMILJIEKCHBIX COEIMHEHUH B YCIOBHAX
IIPOTOHUPOBAHUS U KOHKYPUPYIOILETO0 KOMILIEKCOOOpa30BaHus.

9. Pacuer pacTBOPUMOCTH MajOPaCTBOPUMBIX COCAMHEHMH IO JAaHHBIM MPOM3BEIEHUS

PacTBOPUMOCTH.

10. Pacuer xoimyecTBa OCaguTENS.

11. Pacuer noteps (B T 1 %) onpenensieMoro KOMIOHEHTA MPU OCAXIEHUU U IPOMbBIBAaHUU.

12. PacueT MakcHManbHOTO 0ObeéMa MPOMBIBHOM JKUAKOCTH.

13. Beruucnenue pe3yabTaToB MO JAHHBIM IPaBUMETPUIECKOTO aHAIN3A

N kW

2. Ilpumepot 6unemoes K IK3ameHy

®I'BOY BO «KybaHckHii rOCyJapCTBEHHBIN YHUBEPCUTET
Kadenpa ananmutnueckoi XuMuu
Hanpasnenue noaroroBku 27.03.01 — CranmapTuzamust © METPOJIOTHUS
20__-20  yu.ron;
JucnumimHa «AHanuTHYECKask XUMHUSI»

SK3AMEHAITMOHHBIN BUJIET Nel.
1 OcHoBHBIE cTaguK 00pa30BaHUS OCAIKA.

2 Kpusas penpokc-turpoBanusi. @akTopsl, BIMSAIONNE HA BEIWYHHY cKadka. [loTeHnman B
TOYKE YKBUBAJICHTHOCTH.

3 K 100,00 mn pactBopa NiCl, mo6aBuim JUCTHIUIMPOBaHHYIO BOJY, AMMHAYHbIH
Ooydepnniii pactBop u 20,00 mu 0,01085 M pacrBopa DJTA. M36miToxk I/ATA
orrurpoBas 0,0129 M MgCl,, Ha TuTpoBanue m3pacxomoBamu 5,47 mi. Paccumrath
ucxoanyro Kourenrpanuto (/1) pactsopa NiCl,

3aBeayromuii kadenpoit
AHAJINTUYECKON XUMUHU

Kpurtepun oneHuBaHus pe3y/ibTaTOB 00y4eHHUs
OneHka Kpurepun onieHuBaHus 110 3K3aMEHY
OLICHKY «OTJIMYHO» 3aCIy)XUBAeT CTYAEHT, OCBOMBLIMM 3HaHMI,

Bricokuii .
OBEHE o YMEHHMsI, KOMIIETEHIMH W TEOpeTHYeCcKHil marepuayn 0e3 mpoOesos;
y?onmqﬂo) BBITOJIHUBIIMNA BCE 3aJlaHMsl, IPEIYyCMOTPEHHbIE Y4eOHBIM IJIAHOM Ha

BBICOKOM Ka4€CTBECHHOM YPOBHE; MPAKTUYCCKUEC HaBBbIKH1
HpO(I)CCCI/IOHaJ'ILHOFO NMPUMCHCHUA OCBOCHHBIX 3HaHUI C(I)OpMI/IpOBaHBI.




CryneHT cBOOOJHO BJa/eeT TEOPETUYECKUMH OCHOBAMU XHMHYECKOTO
aHaJM3a, CHOCOOCH CaMOCTOSATEIBHO PpEHIUTh HK3aMEHALMOHHYIO
3ajady.
OIICHKY «XOpOII0» 3aCIyXUBAET CTYACHT, MPAKTUYECKU TOTHOCTHIO
OCBOMBIIMN 3HAHUSA, YMEHHs, KOMIIETEHIMH U TEOPETUUYECKUI
MaTepuain, ydeOHble 3aJaHusi HE OILECHEHb MAaKCUMAJIBHBIM YHCIIOM
0a/ioB, B OCHOBHOM C(OpPMHUpPOBaI MpakTH4YecKhe HaBbIKU. CTyAEeHT
XOPOIIIO BJIAJICET TEOPETUICCKIM MATEPUAIOM, 3HAET 0a30BbIE OCHOBBI
XUMHYECKOTO aHalu3a, CIOCOOCH CHPaBUTHCA C DK3aMEHAI[MOHHOMN
3a/1ayel IpU HE3HAYUTEIbHOU ITIOMOIIM CO CTOPOHBI IIPENOAABATEIIS.
OLICHKY «YyJIOBJIETBOPHUTEIHHO» 3aCIy>KUBAET CTYIEHT, YaCTUYHO C
npoOelaMd  OCBOWBIIWEN  3HAHUS, YMCHHS, KOMIICTCHIMH |
[Toporossiii TEOPETUYECKHI MaTepuan, MHOTHE Yyd4eOHble 3ajaHus JMbOO He
YPOBEHB «3%» BBITIOJTHWI, JIMOO OHU OIEHEHBl YHUCIOM OauioB ONU3KUM K
(YAOBIETBOpUTE | MHHHMAILHOMY, HEKOTOPBIE MIPAKTUUYECKHE HaBBIKU HE CHOPMHUPOBAHHBI.
JIBHO) CryneHt 3HaeT 0a30Bble aHAJIMTUYECKHUE METOJbl, OJHAKO IJIOXO
pa3bupaercs B cHelu(pUUYECKMX METOJaX M MEXaHU3MaxX OCHOBHBIX
peakuuii, ¢ TPYAOM CHPABISETCS € 3K3aMECHAIMOHHOW 3aJladyeid Ipu
CYIIECTBEHHOW MOMOIIH CO CTOPOHBI MTPernojaBaTels.
OIICHKY «HEYIOBJICTBOPUTEIIBHOY» 3aCITy’)KUBAET CTYJCHT, HE OCBOMBIIUH
3HAHUSA, YMEHUS, KOMIIETEHIIMN U TEOPETUUYECKUN Marepuall, yueOHbIe
3aJlaHusl HE BBIMOJIHWI, MPAKTUYECKUE HABBIKM HE C(HOPMHPOBAHBI.
CTyneHT He CIOCOOEH pEeUIUTh HK3aMEHALMOHHYIO 3a/Jady Jdaxe C
MOMOIIBIO  TpEnojaBareNisi W IUIOXO  BIAJACET TEOPETUUYCCKUM
MaTepuaioM (HaOIIOAAI0TCs CYIIECTBEHHbIE OMIMOKU MPH 00CYKIECHUU
OCHOB XHMHYECKOTO aHAIN3a).

Cpenuuit
YPOBEHB «4»
(xopor10)

MuHUMaTBHBIN
YPOBEHb 2
(HeynoBieTBOpU
TEJIBLHO)

OneHoUHBIE CpencTBA Ui HMHBAJIHMIOB W JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— NpW HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3J10pOBbsI IPEIOCTABIISIETCS IOMOJIHUTEIbHOE BpeMsl JUIsl TOJArOTOBKHM OTBETA HA HK3aMEHE;

— TIPH TIPOBENICHUH TPOILIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHsI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPETYCMAaTPUBAETCS MCIIOJIb30BaHNE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYAITbHBIMA OCOOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOIEypa OICHWBAHUS pE3YyNbTaTOB OOyYEHHs 110 JWUCHUILUIUHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporierypa orneHMBaHUsI pe3yIbTAaTOB OOYUYEHHsS] WHBAIWIOB U JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUE
uHpopManuu B (opMax, aTaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B I1€4aTHON (hopMe YBEIMYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st T C HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TepeyeHb MOXeET OBITh KOHKPETH3MpPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.



5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMANUOHHBIX PECYPCOB U TEXHOJIOTH
5.1. YueOHasi auTeparypa

1. BomoroB, KO. A. BBeneHrne B aHATUTHUYCCKYIO XHMHIO . ydeOHoe mocobue / 0. A.
3om0T0B. — 2-¢ w3an. — M.: Jlaboparopus 3mHammii, 2020. — 266 c. —
https://e.lanbook.com/book/151516?category=3866

2. OCHOBBI QaHAJTUTHYECKONW XUMHUH: MPAKTHUECKOE PYKOBOACTBO : pykoBojcTBo / 10. A.
bap6anar, A. B. I'apmam, O. B. Monoraposa, E. A. OcunoBa — M.: JIaGopartopusi 3HaHHIA,
2017. — 465 c. — https://e.lanbook.com/book/97410

3. AnanuTHueckas XuMus . ydeOHoe mocobue mias By3oB / A. WU. Amapues, I'. K.
Jlynenko, T. Il. AnekcanmpoBa, A. A. KazakoBa. — 2-¢ wu3n., wmcmnp. U gom. — M.
WznatenberBo FOpaiit, 2021. — 107 c. https://urait.ru/bcode/472049

4. BnacoBa, E. I'. AHanuTryeckass XUMHs: XUMHUYECKAE METO/IbI aHamu3a . yueOHuk / E.
I'. Bnacosa ; noxa penakuueir O. M. Ilerpyxuna, JI. b. Ky3neuoBoii ; xynoxunuk B. E. lllkepus.
— 2-e m31. — M. : Jlabopatopust 3Hanui, 2021. — 467 c¢. — https://e.lanbook.com/book/166725

5.2. llepuoanyeckasi JuTepaTypa

1. )KypHan aHaNUTUYECKOM XMMHUU - POCCHICKUI HAY4HBIH KypHal, MMyOJIUKYIOIIUN
OpUTMHAJIbHBIE CTaTbU TEOPETUYECKOTO U 3KCIEPUMEHTAIBHOIO XapakTepa 10 BCEM acleKTaM
aHamuTHYecKod XumuH. OcoOblil MHTEepec MPEACTaBISAIT MaTepHalbl, COAEpIKallue OIMHCAaHUe
HOBBIX TOJXOJIOB K aHAIW3y (MHCTPYMEHTAJbHbBIC, XUMUYECKHE M OHOJIOTHYECKHE METOJBbI),
HOBBIX JIETEKTOPOB U CEHCOPOB, HOBBIX METOAOB MOATOTOBKU P00 U 06pabOTKH TaHHBIX.

2. AHamMTHKA W KOHTPOJIb - POCCUHCKUI HAYUHBINA KYypHaI, MyOIUKYIOMMH TyOIHKyeT
OpPUTHMHAJIbHBIE HAy4HbIE CTAaThHM M 0030pbI TEOPETUYECKOro, a TaKXKe 3KCIEpUMEHTaIbHOI'O
XapakTepa, Kacalolluecs aHAIUTUYECKOM XMUMHM U aHAJIUTUYECKOrO0 KOHTPOJISI XMMHYECKOIO
cOCTaBa MPUPOIHOM Cpefbl, BEIIECTB, MATEPUAIIOB, U3/IEIHH.

3. 3aBoxckas jaboparopus. [lmarHocTMka MaTtepuanoB — MH(GOpMHUpYET duTaTeneil o
IJIaBHBIX TapaMeTpax KayecTBa JIOOBIX BELIECTB M MaTepUaloB — XMMHUYECKOM COCTaBe,
CTPOCHHUH U CBONCTBE.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€ COBPeMeHHbIe Mpo(ecCHOHATBHBIE 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
DJ1eKTPOHHO-0UbMoTeuHbIe cucTeMbl (IBC):
3BC «FOPAUT» https://urait.ru/
DBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BbC «BOOK.ru» https://www.book.ru
9BbC «ZNANIUM.COM» www.znanium.com
OBbC «JIAHDb» https://e.lanbook.com

ok wbdE

IIpodeccuonanbHbie 0a3bl JTaAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst nuznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oubnuorexa (H9b) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYIINX 3aMaIHBIX HAYYHBIX JKypHAJIOB Ha Poccuiickoii
wiatdopme HayuHbIx xKypHanoB HOMKOH http://archive.neicon.ru
7. HammonanmpHass »ieKTpoHHas OuOnnoTeka (AOCTYm K DJIEKTPOHHOW OuOnmoTeke
muccepraiuii Poccuiickoit rocynapcrBennoit oubmuoreku (PI'B) https://rusneb.ru/

a s
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8. Dnexrponnas koyweknus Okchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

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

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

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

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

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

Pecypcobl cBOOOIHOTO J0CTYyNA:

1. AwmepukaHcKkas maTeHTHas 06a3a MaHHBIX http://www.uspto.gov/patft/

2. llosHble TEKCTHI KaHAJACKUX aAUcceEpTaui http://www.nlc-bnc.ca/thesescanada/

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

4. HWudopmanuonnas cucreMa "EqmHoe 0KHO JocTyna K 00pa3oBaTeIbHbIM pecypcam!’
http://window.edu.ru/;

5. Enunas komnekuus uu@poBbIx 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/ .

CoOcTBeHHbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMaIHOHHBIE pecypchl

KyoI'y:

1. Cpena MOaylIbHOTO IMHAMHUYECKOTO O0y4eHHs http://moodle.kubsu.ru

2. ba3za y4eOHBIX IJIaHOB, y4eOHO-METOINYECKUX KOMILIEKCOB, IMMyOJIUKAIIUN U
KoH(pepeHmmii http://mschool.kubsu.ru/

3. bubmuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapsl HHHOPMALIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH http://mschool.kubsu.ru;

4. DnexTpoHHbIN apxuB 1okyMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. MeTtoauueckne ykazaHusi I O0OYYAKOIIUXCH MO OCBOCHHIO JHCHMILIMHBI
(Mmonmy.Jist)

VYcnemHoe u3ydyeHue AUCHMILIMHBI «AHAJIUTHYECKass XUMHsD» TpeOyeT OT CTYJEHTOB
PETYJISIPHOTO TOCELICHHs JISKIUI, a TakkKe aKTMBHOM pabOThl Ha NMPAKTUYECKUX 3aHATHUSX,
BBITMIOJTHEHUSI TECTOBBIX IPOBEPOYHBIX PaOOT, BHINOJHEHHUS W 3aIlIMTHI JJAOOPATOpHBIX padoT,
03HAKOMJIEHHS C OCHOBHOM U JIONIOJIHUTENBHON PEKOMEHyEMOM JINTEPATYPOH.

[Ipy MOATOTOBKE K JICKIIMOHHOMY 3aHATHUIO CTYJIEHTaM PEKOMEHYeTCsl:

1) mpocMOTpeTh 3amucu MpeAbIIyLIeH JeKIUM W BOCCTAHOBUTh B NaMITH paHee
W3Y4YEHHBIN MaTepHall;

2) 0eryio MPOCMOTPETh Marepuai MPEACTOSINCH JIEKIMU, C LENbI0 JYYIIero yCBOCHHS
HOBOT'O MaTepuaa,

3) caMOCTOSITEIBHO MPOpPadoTaTh OTIENbHBIE (PParMEeHTH TEMBbI MPOILION JEKIHHU, €CIIN
3TO HEOOXOIUMO.

IIpy KOHCHEKTMPOBAHMHU JIEKIIMOHHOTO MaTepuana CTYAEHTaM HYXHO CTPEMUTHCS
KpaTKO, CXEMaTH4YHO, IOCIEAOBATEIbHO U JIOTMYHO (PUKCHUPOBATH OCHOBHBIE IOJIOKEHUS,
BBIBOIbI, 000011eHNs U (POPMYIMPOBKH, HE MBITAsICh 3alMCaTh BECh MPENOAaBaeMblii MaTepHua
CJIOBO B CJIOBO.

IIpy 1OATOTOBKE K 1a00PaTOPHOMY 3aHITHIO PEKOMEH/IYETCS:

1) BHMMATEIBHO HU3Y4YWTh MAaTEpPHAN MPEACTOSINEH pabdOThl W COCTaBHUTH IUIAH €¢
BBITIOJTHEHUS;

2) ynenuTh MOBBIIIEHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IpeICTOosIIeN
paboThI (MCTIONb3yEMBIM pEaKTUBAM U 000PYOBAHUIO, a TAKXKe TEXHUKE paOOThI C HUMH);

BommonusaTe nabopaTopHyo paboTy HEOOXOAMMO akKKypaTHO M IOCJIEOBAaTEIbHO,
OTpa’kasi BCE €€ OCHOBHbIE JTambl B JaOOopaTOpHOM KypHane. [lyis ychemHo# 3amuTsl
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nabopaTopHOil pabOThl HEOOXOOUMO THIATENBHO W3YYUTh JIGKIMOHHBIA U, €CIUM 3TO
HE00XO0IUMO, JTOTIOTHUTEIbHBIA TEOPETUUECKHUI MaTepHrall o TeMe paboThl, a TaKkKe MPaBUIBLHO
3aMOJHUTH JIA0OPATOPHBIA JKypHAJ, CHENaB BCE HEOOXOMUMBIC pacdyeThl U cHOopMyIHpOBaB
BBIBO/IbI 110 MpOieTIaHHON pabdoTe.

[Tpu MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO PEKOMEHTYETCS:

1) 03HaKOMUTBCS C TEMOU U TUIAHOM 3aHATHUS, YTOOBI BBISICHUTH KPYT BOIIPOCOB, KOTOPBIE
OyayT o0CYKIaThCS HA 3aHSITHH;

2) 1opaboTaTh C KOHCIIEKTOM JICKIIMH TI0 TEME 3aHITHSA, a TaKKEe O3HAKOMHUTHCS C
pPEKOMEHIyeMOW JHTepaTypod W (MpU HEOOXOAMMOCTH) JIOTIOJHUTEIBHBIMA HCTOYHUKAMU
uH(pOpMalMU B BUJE MEPUOJUUECKUX U3aHuil u IHTepHEeT-pecypcoB.

[Tpu BBIMOTHEHUN MTPAKTUIECKON PabOTHI CTyIEHTaM HEOOXOIMMO OTMEYATh T€ BOIIPOCHI
U pa3ziesibl, KOTOPbIE BBI3BIBAIOT y HUX 3aTPYIHEHUS. C LIENbI0 MOCIEAYIONeH KOHCYIbTAllUU Y
npenogaBarenss. Kakaplii CTyIEHT JOJKCH CTPEMUTHCS aKTUBHO paboTaTh Ha MPAKTHYECKUX
3aHATUAX U YCIEIIHO BBIIOJIHATH TECTOBBIE POBEPOUHBIE PAOOTHI.

CamocrosiTenpHass paboTa Hapsy C ayAUTOPHOW MPEACTABISET OAHY W3 BaKHEUIITHX
dbopMm yuebHOro mpouecca. CamocTosTenbHas paboTa — 3TO MIaHUpyeMasi paboTa CTYACHTOB,
BBITIOJTHSIEMAs M0 3a/IaHUI0 W TIPU METOIAMYECKOM PYKOBOJCTBE IMPEMoJaBaTeis, HO 0e3 ero
HemocpeAcTBeHHOro ydactus. CamocTodrenbHas paboTa mpeAHa3HayeHAa HE TOJIBKO s
OBJIAJICHUS TIPEJICTABICHHON NUCIUILTMHON, HO U U OPMHUPOBAHUS HABBIKOB pa0OTHI BOOOIIIE,
B yueOHOH, HAay4YHOH, MpPoQecCHOHAIBHON NEATENbHOCTH, CIIOCOOHOCTH MPUHUMATH Ha ceOs
OTBETCTBEHHOCTH, CAMOCTOSITEJIBHO pellaTh BO3HHUKAIONIWE MPOOJIEMBI, HAXOIUTh MPABUIHHBIC
pelieHus 1 T.1I.

B ocBoeHWW NUCHUTUITMHBI WHBAJTUAAMH U JIUIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbsl OOJBIIOE 3HAUYCHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOTHUTEIIFHOE PA3bSICHEHHE YUeOHOTO MaTepurara.

NunuBuayanbHple KOHCYIbTAlMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIONUM HHIMBUyaTU3alMd O0yYCHUS W YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TIpernojaBaTeieM W OO0yJaroIUMCS WHBAIWIOM WM JIUIOM C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

ITo kxypcy mpemycMOTpeHO NpPOBEACHHE JEKIMOHHBIX 3aHATHN, Ha KOTOPBIX JaeTcs
OCHOBHOHM CHCTEMAaTH3UPOBAHHBIM MaTepHall M PA3BICHIIOTCS HAWOOJee CIIOKHBIC AaCIEKThI
M3y4aeMbIX METO/I0B aHain3a. Ha mabopaTOpHBIX 3aHATUSX CTYACHTHI 3aKPETISIOT MOJTy4YeHHBIE
TEOPETUYECKHE 3HAHWS, OCBAMBAIOT CHEMU(HUKY H TPUHOUAN pPabOThl AHATUTHYICCKOTO
00opy/soBaHusl, COCOOBI MOJYYEHHUS AHATUTHYECKOTO CUTHANa M TMEepexoja K KOHIICHTpAIuu
anaimuta. [lpu moaroroBke k mabopaTopHOl paboTe HEOOXOAMMO BHHMATEIBHO HW3YYUTh
TEOPETUYECKH Marepual MO JaHHOW paboTe, TEXHUKY BBIIOJHEHUS HKCIEPUMEHTA,
03HAKOMHUTBCS C HMHCTPYKIHSIMH K TpHOOpaM, KOTOPBIC HCIOJB3YIOTCS IPH BBITOJHEHUU
paboTHI.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3JI0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyalbHass ydeOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJTHUTEILHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

WuauBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCA BaXHBIM  (DakTopom,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaUU OOyUYEHHS U YCTAaHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXJIy TpernojaBaTeieM W O00y4aroIlMMCS WHBAJIWIOM WM JIMIOM C OrpaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBSL.

7. MarepuajibHO-TeXHUYECKOe o0ecredeHne 1o JUCHUIINHE (MOAYII0)

HaumeHnoBanmue CIICIIMaJIbHBIX OCHaH_IeHHOCTB CIICHUaJIbHBIX HepequL JIMOCH3UOHHOT'O
MOMEILEHU I IOMEILEHU I MIPOTPAMMHOTO 00eCTIeUeHHS
VueOHble ayJMTOPHI st | MebGenb: yueOHast MeGenb Microsoft Windows;
NPOBEIEHUs 3aHATHI JeKoHHoro | Texunueckue cpencra oOyuenus: | Microsoft Office




THIIA OKpaH, IPOCKTOP, KOMIILIOTEP

YueOHbIe ayUTOPUU it | MeOenb: yueOHas meOeb Microsoft Windows;
TPOBEICHUSI saustuii | Texuudeckue cpencrsa ooyuenust: | Microsoft Office
CEMHHApPCKOT0 THIIA, TPYIIIOBBIX W | KPaH, IPOEKTOP, KOMIBIOTEP
WHANBUAYAIbHBIX  KOHCYJIBTAINIA,
TEKYILero KOHTPOJIS u
MIPOMEXYTOUHOH aTTeCTalui

YueOHble ayJMTOPHU st | MeGenb: yueOHast MmeOelnb Microsoft Windows;
npoBeneHust nabopatopHbIx paboT. | Texuuueckue cpenctea ooyuenus: | Microsoft Office
JlaGopatopusi MO aHAIUTUYECKOH | MEPEeHOCHOEe MYJIbTUMEIHIAHOS
xumud (ayn. 415C, 441C) obopynoBanue (HOYTOYK,

MIPOEKTOP)

O6opynoBaHue:

CrIenHaTN3uPOBaHHASL

nmabopaTopHass MeOenb  (CTOIBL,
CTyNbs, MKapbl U PEAKTHBOB H
00opynoBaHMUs, BBITSDKHBIC
mKadsel), CpPEeNCTBa  IOXKapHOI
0e30MacHOCTH M OKa3aHMs IEepBOH

MEJIUIIMHCKOM TOMOIIIH,
XUMMUYECKast nocyjaa u
obopynoBanue, BECHI

nabopaTopHbie 3MeKTpoHHbIe A&D
EK-410i, Becbl aHamuTHYECKHE - 2
IIT., OJIEKTPOIUIUTKKM — 2 WIT.,
CYUIMIBHBIN 1Kad, XHUMHYECKHE
PCaKTUBHI.

VYueOHble ayAUTOpHU st | KypcoBas paboTa He IpeaycMOTpeHa Y4eOHBIM IUIAHOM.
KypCOBOI'0 NPOCKTHPOBAHHS
(BBITTOJTHEHNUS KyPCOBBIX paboT)

Jns  caMocToATenbHOW  paboThl  OOy4aromMxcs MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMIIJICKTOBAHHBIC CHGHH&HHSHPOB&HHOﬁ MC6GJ'II)IO, OCHAIICHHBIC KOMHI)IOTepHOI\/'I TEXHUKOU C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedeHreM AO0CTyIa B AJIEKTPOHHYIO
WH()OPMaAIIMOHHO-00PA30BATENBHYIO CPEly YHUBEPCUTETA.

HaunmMeHnoBaHue moMeIeHui s OCHAIIIEHHOCTh TOMEIIEHHHN TSt [MepeueHs JUIIEH3UOHHOTO
CaMOCTOSITENILHOM PaboThI CaMOCTOSTENbHOM PabOTHI MPOTrPaMMHOT0 00eCIeYeHUsI
oOygarommuxcs o0yJaromuxcs

INomerenue i caMOCTOATeNIbHOM | Mebenb: yueOHas meOenb Microsoft Windows;

paboTel obyuarommxcs (untanpHbiii | Kommiekr — cnenumanmsuposansoit | Microsoft Office

3as1 HayuHoii 6ubmuotexn) MeOeNr: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEepHAsI
TEXHUKA C MOAKIIOYEHHEM K
HHPOPMALMOHHO-
KOMMYHHUKAIIMOHHON cetn

«lHTEpHET» W IIOCTYyIIOM B
JJEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNpHOM  OpraHH3aluHy,
Be0-KaMepbl, KOMMYHHKAIIHOHHOE
obopyznoBaHue, oOecTieunBaroIee
J0CTyl K CEeTHU HUHTCPHET
(poBomHOE COCIMHEHUE u
OecrpoBOJIHOE  COEIMHEHUE  TI0
texronoruu Wi-Fi)

[oMmeleHne s caMOCTOATENbHOM | Mebesb: yueGHas MeOeb Microsoft Windows;
paboTEl 00YYAOIUXCS Komrutexkr  cnenuanusupoBannoit | Microsoft Office
MeOesH: KOMITBIOTEPHBIE CTOJIbI
O6GopynoBanue: KOMIIBIOTEPHAsT

TCXHHUKaA C MOJKIIIOUCHUECM K




nHpopManmoHHo-

KOMMYHHKaIMOHHON CeTH
«/HTEpHET» ¥ [OCTyIOM B
3NEKTPOHHYI0  HH(OPMAIMOHHO-
00pa3oBaTeNBHYIO cpeny
00pa3oBaTeNbHON  OpraHW3aLUH,
BeO-KaMepbl, KOMMYHHKallMOHHOE
obopyznoBaHue, o0OecleunBarolee
JOCTYm K  CETH  HHTEpHeT
(mpoBoaHOE COEMHEHUE u
OecrpoBOfHOE  COEIUHEHUE IO
texronorun Wi-Fi)




