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1. OBIIME ITOJIOKEHU A

HopmaTuBHBIE TOKYMEHTBI, HCNIOJIb3yeMble PH pa3padoTke OCHOBHOM 00pa3oBaTeJbLHOM
NMPOrpaMMblI

HopmartusHayto npaBoByto 6a3y pa3paboTku paboyei IporpaMMbl IUCIUIUIMHBI COCTABIISIOT:

®denepanbHblii 3akoH 0T 29 mekabpst 2012 roma Ne 273-d3 «O6 obpazoBanmm B Poccmiickoit
Oenepanym» (C y4eTOM JIOMOTHEHUH U U3MEHEHUH );

Oenepanpaeiii 3ak0H oT 31.07.2020 T Ne304-d3 «O BHeceHmHm W3MeHEHHH B DemepaibHBIN
3akoH «O06 obpazoBanun B Poccuiickoit denepaiiumy» mo BONpocaM BOCIUTAHUS 00yUYaroIuXcsy,;

«[lopsmox  opraHm3ai M OCYIIGCTBJICHHs  OOpa30OBaTENbHOW  JEATEIBHOCTH IO
o0pa3oBaTelbHBIM NPOrpaMMaM BBICILIETO OOpa3oBaHWs — MporpaMMmaM OakajaBpuaTa, [porpaMMam
CIELUAINCTA, IPOrpaMMaM MarucTpaTypbl», YTBEpPKIEHHbIH NpuKazoM MuHucTepcTBa 00pa3oBaHUs U
Hayku P® ot 05.04.2017 r N 301;

®DenepaibHbIA TOCYAaPCTBEHHBIN 00pa3oBaTeNbHBIN cTaHAapT Bhicuiero odpazoBanus (OI'OC BO)
(®Ir'oC-3++) mo nampasiennto noarotoBkd 18.03.01 Xwumudeckass TEXHOJOTHS, YTBEPKICHHOTO
npukazoM MuHKCTepcTBa oOpa3oBaHus W Hayku Poccuiickoit @enepanuu ot 7 aBrycra 2020 r. Ne
922(3apeructpupoBano B Muntocte Poccun 19 aBrycra 2020 r. N 59336);

[TonokeHne © MPAaKTUYECKOM MOATOTOBKE OOydYalOMIUXCs, YTBEPXKICHHOE MPUKA30M
MuHucTepcTBa HayKH U BBICIIET0 00pa3zoBaHus Poccuiickoit @enepanny 1 MUHHCTEPCTBA TIPOCBEIICHUS
Poccuiickoit @enepanuu ot 5 aBrycra 2020 . N 885/390 (3apeructpupoBaH MHHHUCTEPCTBOM IOCTHIIUH
Poccuiickoii ®eneparuu 11 centsiops 2020 r., peructpanuonnsiii N 59778);

[Mpukas MunucrepcTBa 00pazoBanusi U Hayku Poccuiickoit Dexepaunu ot 27 Hosiops 2015 N
1383 "OO yrtBepxkaenun [lonokeHUs O TMpaKTUKE OOYYarOIIMXCs, OCBAaUBAIONIMX OCHOBHBIC
npodeccuoHaNbHBIE  00pa3oBaTeNbHBIE IPOrPaMMBbl  BBICIIETO  00pa3oBaHMsA"  3aperHCTPUPOBAH
MunucrepcrBoM roctuimu Poccutickoit deneparuu 18 nexadps 2015 r., peructparnuonnsiii N 40168);

MeToan4yeckuMHU peKOMEHAALUSIMHU 10 OpraHUu3aliK 00pa30BaTEeIbHOTO MpoLecca Al 00yIeHUs
WHBAJIUIOB W JIUI C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS B 00pa30BaTENILHBIX OPTaHH3ALUIX
BBICIIETO OOpa30BaHWs, B TOM WYHMCIIE OCHAIEHHOCTH O0pa3oBaTeNbHOrO mpolecca (YTBEpPIKICHBI
3amectuTenieM MunancTpa o0pasoBanus U Hayku PO A.A. KimmvossiM ot 08.04.2014 Ne AK-44/058H)

Vcra ®I'bOY BO PXTY um. .. Menneneena,

[Monoxenne o HoBomockosckom uncrutyre (Gunuane) PXTY um. JI.11. Menaeneesa.

JlokanbHble HOpMaTHBHBIE akThl HoBomockoBckoro mHctutyTa (Quimana) PXTY um. J.U.
Menneneena.

[TonoxeHue o MOPSOKE OpraHU3alMU U OCYIIECTBJICHHS 00pa30BaTENbHOW IESTEIBHOCTU IO
o0pa3oBaTelbHBIM IIPOrpaMMaM BBICIIEr0 OOpa3oBaHUs - IporpaMMam OakajaBpHara, MporpamMmam
cnenuanuTeTa, nporpammamM Maructparypsl B HU PXTY um. JI.V. MenneneeBa, IpUHATHIM PEILIEHUEM
Yuenoro copeta HU PXTY um. JI.11. Menneneena ot 30.10.2019;

[TonoxeHnus: 00 SIEKTPOHHON WHPOPMALMOHHO-00pa3oBaTenbHO cpeae HoBOMOCKOBCKOTO
uHCTUTYTa ((unuana) ¢eaepabHOrO TOCYIaPCTBEHHOrO OHOPKETHOrO 00Pa30BaTEbHOIO YUPEKICHUS
BBICIIETO  OOpazoBaHusl «POCCHICKHMI  XUMUKO-TEXHOJIOTHYECKU  yHuUBepcuTeT wumenn .M.
Menneneesa»

OcHoBHast npodeccroHanbHas oOpa3oBarenbHas nporpamma (namee — Ilporpamma, OIIOII)
COCTaBJIEHa B COOTBETCTBMU ¢ TpeOoBaHusMu DenepanbHOro rocyAapcTBEHHOro 00pa3oBaTEIbHOrO
cTaHgapra Bbicuiero obpaszoBaHusi (ypoBeHb OakanaBpuarta) mo HampasieHuro moarotosku 18.03.01
XuMHu4ecKasi TeXHOJIOTHsI, YTBEPXKIECHHOTO TMpHKa3oM MwuHHUCTEpCTBAa 00pa3oBaHHWS W HAyKH
Poccuiickoit @enepanuu ot 7 aBrycra 2020 r. Ne 922(3apeructpuponano B Muntocte Poccun 19
aBrycta 2020 1. N 59336) (®I'OC BO), pekoMeHmarmsamu Y4eOHO-MeTOIMIeCKON Komuccnn HU
PXTY wum. JI.M. MeHzaeneeBa M HAKOIUICHHBIM OIIBITOM MPENOJaBaHUs IUCHUILUIMHBI Kadeapoi
«DyanamentanpHas xumus» HU PXTY wum. JI.UM. Menneneesa (manee — Muctutyt). I[Iporpamma
paccunTaHa Ha U3y4eHHe JUCLMILIMHEI B TeueHrne 3,4 CeMECTpOB.

KoHTponb ycrieBaeMoCTH CTYAEHTOB BeETCS 10 IpUHATONH B HCTHTYTE cucTeMe.

Pabouas mporpaMma JUCHHIUIMHBI MOXKET OBITh peain30BaHa C MPHUMEHEHHUEM 3JEKTPOHHOIO
00y4JeHus ¥ TUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUH TOTHOCTHIO MITH YaCTHYHO.



2. IIEJIb M1 3AJTIAYM OCBOEHU A YYEBHOM JUCIUILIMHBI

Lenpro ocBOEHMS] AMCUWIUIMHBI SBISIETCS oOecriedeHrne 0a30BOW MOATOTOBKH CTYIAEHTOB B OOJIACTH
TEOPETHUECKNX OCHOB METOIOB aHaJN3a,

COCIUHCHUH,

OMpEACJICHNU KAa4YCCTBCHHOTO W KOJIHMYCCTBEHHOI'O COCTaBa BCILCCTBA,

MPUHITUIIOB W METOAOB HMICHTU(HUKAITMN XHMHUYECKHX

OBJIAJICHUH

HaBBIKaMH pabOThI HA COBPEMEHHBIX aHATUTHYECKUX MTPHOOpax.
3agaun penoaBaHus TUCITUTUTHHEL:

- OBJIQJICHUE TEOPETHUECKUMH OCHOBAMHU COBPEMEHHBIX METOJIOB aHAJN3A;
- YMEHHE TPaMOTHO MOCTaBUTh M PEIIUTh AHATUTHUYECKYIO 3aJady II0 OMPEJCICHUIO COCTaBa

00beKTa;

- mpuoOpeTeHue

HAaBBIKOB U

M3MEPUTETHHOTO MOX0/Ia K aHAIU3Y;
- 3HAKOMCTBO C aHAJUTHUYECCKOW MeTposorueii, IBM Kak CpeacTBOM HCCIEIOBAHUS M OICHKH
pe3ynpTaTOB aHalN3a.

MIPUEMOB

AHAJIMTUYECKOI'0  3KCHEpUMEHTa, allapaTypHO-

3. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

Hucuumnuaa B1.0.17 «AHamuTudeckas XuMus M (DU3MKO-XMMHYCCKHUE METOIBI aHAIN3a»
OTHOCHTCS K 0a30BoM yactu Oi0ka 1 Jucrummunsl (Moaynu). O0s3areibHas 4acThb.
J1st oCBOEHUS TUCTIMILTHHBI HEOOXOIMMBI KOMIIETEHIINH, CPOPMUPOBAHHBIE B PaMKaX U3yUYECHUS

CIICAYIOIHNX JUCHUIUIMH: HCOPraHUYCCKasd XUMUs, IPpUKIIagHas I/IH(bOpMaTI/IKa, BbICHIAss MaT€MaTHKa,

¢u3nKa, opraHuyecKasi XUMUSL.

4. TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHUSA IUCIUATIJINHBI

W3yueHne IUCIUTLIMHBI HATPABJICHO Ha TIPHOOPETEHHE CIIEYIOIMX KOMIIEeTeHIMA:
- O6menpodeccronanbupie kKommnereHnuu (OI1K) u MHAMKATOPBI MX TOCTHKEHUSI

Haumenosanue

KaTeropuu (IpyImsl)
oOmenpogeccrnonan
bHBIX KOMIETCHIINH

Koxa n nanmenoBanue
OIIK BBITyCKHHUKA

Kon u HaumenoBanue nnaukatopa goctmkenus OIMK

ECTeCTBeHHOHay‘{-
Has IoaAroToBKa

OIIK-1. CnocoGen nsy4ars,
aHAJIM3UPOBATh,
HCTIOJIb30BaTh MEXaHU3MBbI
XUMHYCCKUX PEaKIIH,
MIPOUCXOSIINX B
TEXHOJIOTHYECKUX TpoIIeccax
¥ OKpY’)KaloIIeM MHpE,
OCHOBBIBAsSICh Ha 3HAHHSIX O
CTPOEHHUH BELIeCTBa, PUPOJIE
XUMHUYECKOH CBSA3H U
CBOMCTBAX pa3IMYHbIX
KJIACCOB XMMHYECKUX
3JIEMEHTOB, COCTMHEHUH,
BEIIECTB U MaTEPHAIIOB

OIIK-1.1. 3HaeT OCHOBHBIE CBEICHUSA O MEXAHU3MAaX XUMUYECKHX
peaKIuii, CTPOEHHH BELIECTBA, IPUPOJIE XUMHUIECKOM CBA3H U
CBOMCTBAX PasIMUHBIX KJIACCOB XMMUYECKHX 3JIEMEHTOB, COEINHEHNH,
BEIIECTB U MaTEPHAJIOB;

OIIK-1.2. Crioco6eH aHanu3upOBaTh U UCTIOIb30BATh CBEAEHHS O
MEXaHU3MaX XHMHUYIECKUX PEAKIIUH, CTPOEHHH BEWECTBA, TIPUPOJIE
XUMHYECKOM CBSA3M M CBOWCTBAX PA3IMYHBIX KJIACCOB XMMHYECKHX
SJIEMEHTOB, COENMHEHHNH, BEIIECTB ¥ MATEPUAIIOB B TEXHOJIOTHYECKHX
MPOIECCAX U OKPYIKAIONIEM MHPE;

OIIK-1.3. Baneer HaBbIKaMu MIPOBENEHUS XUMHYECKOTO aHAIN3A;
HCTIOJIb30BAHNEM CIIPABOYHON XMMHMYECKOM JIMTEPATYPHI; METOIAMH
NPOBEIEHNS XUMUUECKUX PEAKIMI U IPOIIECCOB

OIIK-2. CriocoGen
HCIOJIb30BATh
MaTeMaTH4ecKue,
¢bm3uveckue, HU3MKO-
XUMHYECKHE, XHMHUYECKHE
METObI AJIs PEIIeHNUs 3a1a4

OIIK-2.1.3uaer  cOBpeMEHHbIE MaTeMaTHuecKue U (U3MKO-
XAMUYECKHE METOABl [ pPelIeHHs 3a1ad  NpodeCCHOHATIBHOM
JESTENbHOCTH,

OIIK-2.2. Bnameer u WCIONB3yeT COBPEMEHHBIE METOIABI M 0a3bl
JIAHHEIX JUIS pENIEHNs 3a1a9 MPOo(eCCHOHATBHOMN e TENEHOCTH;
OIIK-2.3. TIpumeHsieT OCHOBHBIE YKCTIEPUMEHTAIILHBIE METOIBI

npoeccHOHANTBHON UCCIIENOBAHUSA (PUBUKO-XMMHYECKHUX CBOUCTB BELIECTB, a TAKKE

ACATEILHOCTH TEOPETHYECKHE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLIUILINH K PEILICHUIO
MPAKTHYECKUX BOMPOCOB XUMUYECKOM TEXHOJIOTHU

OIIK-5. Cnocoben | OIIK-5.1. Cnocoben mianupoBath 4 NPOBOAMTH (DU3UUECKHE U

OCYLIECTBIIATh XUMHYECKHE IKCTIEPUMEHTBI, IPOBOUTH 00PabOTKY MX PE3YIHTATOB U

JKCIIEPUMEHTAJIbHBIC
HMCCICIOBAHMS U MCIIBITAHUS
0 3aJaHHOH  METOJUKE,
MPOBOJNUTH HAONIONCHUS W

OLIEHMBATh IIOIPELIHOCTH, BBIABUIAThH THUIIOTE3Bl W YCTAaHABIMBATh
TpaHHLBl UX IPUMEHEHUS, NPUMEHATb METOABl MaTEeMaTH4YECKOro
aHali3a U MOJEIHUPOBAHMS, TEOPETUYECKOIO U DKCIEPUMEHTAIBLHOIO
UCCIEN0BAHUA,




msmepennss ¢ ydetoM | OIIK-5.2. ToroB wm3yuaTh Hay4HO-TEXHMYECKYIO HH(OPMALHIO,
TpeGoBaHui TEXHUKU | OTECYECTBCHHBI M 3apyOCKHBI OIBIT MO TEMATHKE HCCIICAOBAHUS,
6€301MacHOCTH, HOATrOTOBKY  JOKYMEHTalMH, IIPOCKTOB IUIAHOB U  NPOrpamMm
o0OpabaTeIBaTh U | mpOBeNEHMs OTAEIBHBIX ITATIOB PaboT;

UHTCPIIPCTUPOBATH OIIK-5.3. ToTOB WHCIONB30BaTH 3HAHHE CBOWCTB XHMHYECKHX
SKCIEPUMEHTAJIBHBIC 3JIEMEHTOB, COCIMHEHUH M MaTepHalioB Ha MX OCHOBE JUIS PELICHUS
AQHHBIC 3a/1a4 PO(ECCHOHAIBHOMN AESATEIBHOCTH

— IIpodeccunonanpupie komnereHnwr (1K) 1 MHIUKATOPHI MX TOCTHKEHUS:

OcHoBaHue
1po (l)ei:i?)?{znbﬂoﬁ OiZiI;TCTPLHH Konu Konx n nanmeHoBanue (mpodeccronanbHbIi
naumenoBanue [IK |unnukaropa goctmwxkenus [IK| CTaHIApT, aHAIA3 OIIBITA)
JEATELHOCTH 3HAHMS OGOGIIEHHbIE TPYIOBHIE
GbyHKIUN
HayuHo-uccienoBaTeJbCKHil THI 32124 NPOo(decCHOHAJIbHOM AesITeJbHOCTH
BrImonHeHne Xumnueckoe, [[IK-5. CnocoGen| TTK-5.3. F'otos ucnons3osath | AHanu3 — TpeGOBaHMH K
(yHIaMEHTAIbHBIX | XUMHKO- OCYLICCTBILATE 3HaHUE CBOWCTB XUMUYECKUX | TpO(EeCCHOHATBHBIM
U TIPUKJIATHBIX TEXHOJIOTHYE gg;:giii?eﬂpzi‘;znzg 9JIEMEHTOB, COCANHCHHI 1 KOMIIETEHIIMAM,
paGoT NoHMCKOBOro, | CKoe HAYYHO-TEXHUYECKOM y:;ee%a;g:nﬁ OCIORE AT | mpenaaneMBIM «
TEOPETHYECKOro U | POU3BOJICT- BBIMTYCKHHKAM
3KCEepI/IMeHTaHBHO Bg; : P GopMamn | mpoeccronabHOil HangaBneHm MOATOTOBKU
pC3yJIbTATOB NeATEJIbHOCTH
ro XapakTepa ¢ CCITeIOBAHMIA, Ha PBIHKE Tpyna,
LEIBI0 BBIIOJIHSTH 0000meHne 3apy0exHOTO
orpeieICHUsI SKCIIEPUMEHTHI " OTIBITA, TIPOBEICHUS
TEXHUYECKUX 0pOpMIIATE KOHCYJIbTalui C
XapaKTEePUCTUK pesynbTarsl BEAYIIMU
HOBOM TEXHUKH, & HCCIICTOBAHITH = paboTojaTensamu,
TaK)Ke KOMILJIeKca paspaboTox, 00bEIUHEHUSIMH
TOTOBHOCTbH .
pabot o OCYIICCTBIATS paboTomareneii oTpaciiu, B
pa3paborke TTO/IFOTOBKY KOTOpOH  BOCTpeOOBaHEI
TEXHOJIOTUUECKOMN JOKYMeHTaLWH, BBIMYCKHHUKH B  paMKax
JIOKyMEHTAIHH. IIPOGKTOB I[UIAHOB K HAIpaBJIeHUsI OJrOTOBKH.
TporpamMm [MpodeccuonanpHblit
TIpOBCACHIS CTaHgapT 40.011
OTACIIBHBIX 9TaIlOB
pator «CrenuanucT Mo Hay4dHO-
HCCIIeI0BATEIbCKAM "
OMBITHO-KOHCTPYKTOPCKUM
pa3paboTkam,

YTBEPKIECHHBIH TPHKa30M
MunucrepcTBa Tpyna H
COLMATBHON 3aIIUTHI
Poccuiickoit  @enepanuun
ot 04.03.2014 Ne 121
O060061eHHas TpyAOBas
GyHKIHS.

A. TlpoBeaenue Hay4yHO-
HCCIIeJ0BAaTEIbCKUX u
OTIBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO OTAETbHBIM

pasagenam Tembl. A/02.5.
Ocy1ecTBiaeHe
BBIIIOJIHCHUS
9KCIIEPUMEHTOB "
oopMIICHHS PEe3yIBTaTOB
HCCJIEIOBAaHUI u
pa3paboTok (ypoBeHB

KBaTH(UKALNH - 5).




B pe3yabTaTre H3ydeHUA TUCHUIIJIMHBI CTYACHT 6aKaJ1aBpnaTa JOJIKEH

3namep:
- METOJIbl KAYECTBCHHOTO KOHTPOJISI XUMHUYCCKUX TPOIIECCOB;
- METO/IbI KOJIMYCCTBECHHOTO XUMHUYECKOTO B (PU3UKO-XUMHYCCKOTO aHATN3a,;
- OCHOBBI BO3MOXHOCTEH ¥ OTPAaHUYCHUMN MPUMEHCHUS aHATUTUICCKUX METOJIOB ;
-001IHMe MOIX0AbI K aHAIIN3Y;
-aJITOPUTM TIPOBEACHUS IIPEIBAPUTEIBHBIX OICPAITHii;
-METOJIBI pacyeTa KOJMIECTBA BEIIeCTRA.
Ymemsn:
- OCYIIECTBIIATH BHIOOP MeTOa I 00paOOTKH NaHHBIX B COOTBETCTBHH C IIOCTABJICHHOW 3a7adeii;
- aHAJIM3UPOBATh PE3YJIBTATHI PACUCTOB M OOOCHOBBIBATH MTOJYYCHHBIC BBIBOJIHI;
- IJTAHUPOBATh XUMHYCCKHI IKCIICPUMEHT, MPOTHO3UPOBATh PE3YJIbTATHI IKCIICPHUMEHTA;
-MHTCPIIPETUPOBATH MOJYUYCHHBIC IKCIICPUMCHTANILHBIC PE3YJIbTATHI;
- o1lcHUBaTh 3()(HEKTUBHOCTH IKCIICPUMEHTAIBHBIX METO/IOB;
- BBIOMpATh METOJ WCCJICJIOBAHUS, MCTOIUKY IPOBEICHHS 3KCIICPUMEHTa B COOTBETCTBHU C IOCTABJICHHBIMU
3a7a4aMu;
- IPOBECTH METPOJIOTHYECKYIO OIIEHKY ITOTPEIIHOCTH PE3YIbTATOB M3MEpPEHHIA;
- IPOBECTH N3MEPEHHUE U OLICHUTD PE3yNbTaT PelIeHUS KOHKPETHON aHATUTUIECKO 3a1aun.
Bnaoemws:
-METOJIaMH TEOPETHICCKOTO 1 SKCIICPUMECHTAIEHOTO UCCIICIOBAHHS;
-HaBBIKaMH MTPUMEHEHHS COBPEMEHHOTO MaTEeMaTHUECKOTO HHCTPYMEHTAPHS JUIS PEIICHUS XUMIUECKUX 3a1a4;
- TEXHUKOH SKCIICpUMEHTA;
- HpI/IeMaMI/I BBIITOJIHCHU A 3KCHepI/IMeHTa 110 SaﬂaHHOﬁ Nnin BbI6paHHOﬁ MCTOOUKE,
- TEXHMKOM COCTABJICHHS CXEMbI aHaIM3a aHAJINTa;

5. OBBEM JUCHUIIVIMHBI U BUJAbI OBPA3OBATEJIBHOI'O ITPOLHECCA

Cemecmp 3.4

Beero Cemectp Ne
Bun yue6HO# paboThI 3 4
3.e. | akaj. 4. 3.e. |akan. u. 3.e. | akaj. 4.

OO01mast TPyAOEMKOCTh TUCIHIIIHHEL 7 252 4 144 3 108
KonTakTHasi padoTa - ayAuTOPHbIE 3aHITHUS: 3,43 123,3 1,90 68,3 15 54
B TOM 4ucJjie B GpopMe NMPaKTHYeCKO# 0 0 0
HIOATOTOBKH

Jlexunu 1 36 0,5 18 0,5 18
B TOM 4HcIie B (hOpMe IPAKTUIECKON TOATOTOBKU 0 0 0
[Mpaktuueckue 3anstus (I13) 0 0 0 0 0
B TOM 4HcIie B (hOpME IPAKTUIECKOW TOATOTOBKU 0 0 0
Jlabopatopusie pabotsl (JIP) 2,39 86 1,39 50 1 36
B TOM 4HCJI€ B (hOPME MPAKTUIECKOU TOATOTOBKU 0 0
[peadK3aMeHAIIMOHHAS] KOHCYIBTAIHS 0,03 1 0,03 1

KonrakTHas paboTa - IPOMEKYTOUHAS aATTECTAIHSI 0,008 0,3 0,008 0,3

CamocTosiTe1pbHasi padoTa 2,58 93 1,08 39 15 54
KonTakTHas camocTosiTelbHast paboTa 40 35 34
CaMocTosATeIhbHOE N3YUEHHE PA3eNIOB TUCITUTITHHBI 17 4 20
DopMBI KOHTPOJISL:

3auem c oyenxoii +
JK3aMeH 0,99 35,7 0,99 35,7 0
IToaroToBka K 9K3aMeHy. 0,99 35,7 0,99 35,7 0




6. COAEP)KAHUE JUCIUITJINHBI

6.1. Pazaennbl AMCHUIJIMHBI M BUBI 3aHATHI

AKkajzieM. 4yacoB

‘N‘g B T.4. B B T.4. B BT.4. B B T.4. B
/ Pa3znen nucuumInHbI hopme dopme Ipax. hopme J1ao. (hopme Cam.
nn Bcero UPaKT. |Jfapeppyl MPAKT. 3aHATH | ppar. NpaxT. pado
noAr. nojr. a1 noAr. FlﬁoTbl nojr. Ta
3 cemecTp
Paspea 1. BeeneHue B aHaIUTHYECKYIO
1 | xumumo 15 0 0,5 - - 0 0 1
Pa3nen 2. TeopeTuyeckue OCHOBBI U
2 | 3Tanbl XMMHYECKOI0 Ka4e€CTBEHHOIO 10,5 0 15 - - 0 5 0 4
aHanmu3a
Pazgen 3. Dtamnsl npoBeeHUs
3 P 3| o0 1 - - 0 0 2
KOJINYECTBEHHOTO XUMHUYECKOTO aHAJIN3a.
4 Pa3nen 4. Boiuncnenus B
7 0 2 - - 0 0 5
TUTPUMETPHUECKUX METO/IaX aHAIN3a
5 | Paspmea 5. TeopeTnueckue OCHOBBI
6 0 2 - - 0 0 4
TUTPUMETPHUECKUX METO0B aHAIM3a
5.1 | KucnoTHO-0CHOBHOE TUTPOBAHUE
36 0 5 - - 0 21 0 10
5.2 | KommiekcoHOMeTpu4eckoe THUTPOBaHHE
21 0 3 - - 0 12 0 6
5.3 | OKuCIUTETHHO BOCCTAHOBUTEIHHOE
18,5 0 1,5 - - 0 12 0 5
TUTPOBAHUE
5.4 | IlpuMeHeHHUE reTepOreHHbIX CUCTEM B
N 3,5 0 1,5 - - 0 0 2
AQHAJTUTUYECKOH MpaKTHKe
4 cemecTp
6 Pa3gexn 6. Beenenue B puznko- 2 1 1
XMMHUYECKHIE METOIbI aHAIN3a
7 | Pasgen 7. CneKkrpaibHbIe METObI 34 0 5 - - 0 12 0 17
7.1| AOGCOpOIMOHHBIN CIIEKTPAILHBIA aHAJIN3. 1 - - 5
7.2 | JuddepennnansHas poTomMeTpHs.
ATOMHO-a0COpOITOHHAS CIEKTPOCKOITHS 1 ) ) 5
7.3 | DMHCCHOHHBII CIIEKTPaTbHBIM aHAJIM3.
KonmuecTBeHHbIE pacyeTsl B 3 7
CIEKTPAIbHBIX METOJaX aHaIIN3a.
8 Pasnen 8. DnekTpoxuMuyeckue METObI
aHasm3a 34 0 5 - - 0 12 0 17
8.1 | Knaccugpukarus 31eKTpOXUMHUIECKUX
MeTo10B aHanu3a (OXMA).
ONeKTpOrpaBUMETPUUECKUI aHAIIN3. 1 - - 5
IToTeHnromeTpruecKkue METOIbI
aHaJIM3a.
8.2 | KonnmykromeTrpudeckuit u
KYJIOHOMETPUYECKUH METO/IBI aHATH3A. 1 - i 5
8.3 | ITonmsporpadus 1 BOJIbTAMIIEPOMETPHSL. 3 7
KonuuecTBeHHBIE pacueThl B i i




DJICKTPOXUMHYCCKUX METOJaX aHaJIn3a

9 Paznen 9. Xpomarorpaduyeckne METO/IbI
pasjelieHHs U aHAJIM3a BELIECTB. 35 0 6 - - 0 12 0 17

9.1 | CymHOCTh U OCOOEHHOCTH XPOMATOT-
paduueckoro paszeneHus BEIECTB.

Krraccudukanms MeTo10B 1 - - 5
xpomarorpaduu

9.2 | Teopernueckne OCHOBBI aHATUTUIECKOMH
XpOMAaTOrpaQum. 2 - - 5

9.3 | PacnpocTpaHeHHbIE BApHAHTHI
xpomarorpaduu: razosas, BOXX,
HoHHOOOMeHHas1. KonmuecTBeHHBIE
pacyueThl B XpOMaTOTrpadMIeCKUX
METOaX aHalu3a.

10 | Paszgea 10. OreHka METOIOB
HHCTPYMEHTAIBHOTO aHAN34. 3 0 1 - - 0 2

UTOI'O 215 | 0 36 - - 0 86 0 93

KoHrakTHast paboTa - MpoMeKyTouHast
aTTecTanus

KonrakTHas caMocTosTenbHas pa60Ta 1 - - - - - - -

HOHFOTOBK& K DK3aMCHY 357

uToro 252 0 36 - - 0 86 0 93

6.2. Conep:xaHue pa3/iesi0B IMCHUILITHHbBI

HaumeHnoBanne
paszaena (mogpasnesa) Copepxanne mogpasnaea
AUCHMIIIMHBI

3 cemecTp

Paspen 1. Benenue B aHaIUTHUECKYIO XUMUIO

Ipenmer anamutnueckoit xumun (AX). Mecto AX cpemu npyrux Hayk. 3HadeHne AX B HayKe, TEXHHUKE, MPOMBIIUICHHOCTH.
OcHOBHBIE 00BEKTHI aHaH3a. XUMUYECKHH KOHTPOJIb MPOou3BoACcTBa. Kiaccudukarys MetonoB ananu3a. Kiaccudukanmss XMMHYeCKHX|
METOI0B aHanu3a. KaueCcTBEHHBII U KOJTMYECTBEHHBIN aHAIN3bL.

Pa3)1e.11 2. TeopeTquCKHe OCHOBBI U OTallbl XUMHYCCKOIO KAUCCTBCHHOT'O aHAJIN3a

Knaccnduxarms XuMraecknx MeTO0B KaueCTBEHHOTO aHanu3a. OCOOEHHOCTH U XapaKTepPUCTUKN aHATUTHIECKUX Peakmuii, crioco0b]
M YCIOBHS UX NPOBEIEHHS, UyBCTBUTEIHHOCTD, aKTUBHOCTh M CIIEIMGHIHOCT peaknuii. JJpoOHbIM M CHCTEeMaTHYecKHil X0 aHaIn3a.
IKnmaccnguxarys KaTHOHOB ¥ aHHOHOB.

Pa3uen 3. Dransl MPOBEACHUA KOJIMYCCTBECHHOI'O XUMHWYCCKOI'O aHaIn3a.

Boi6op merona ananu3a. OCHOBHBIE CTa MK MTPOBEICHHS aHAIKM3a: OTOOP MPOOHI; MOATOTOBKA MPOOBI K aHAIIM3Y; PA3IOKEHHE MPOOHI,
[NEPEBCACHUEC Hp06bl B pacTBoOp, yCT“paHeHl/Ie BJIMSHUA MEUIAIOIINUX KOMIIOHCHTOB, IPOBEACHUEC AHATIUTUYCCKUX peaKum”I; U3MECPCHUE
AHAJIMTHYECKOTO CHIHANA. METpPOJIOTHYECKHE OCHOBBI aHAJIUTHYECKONW XMMHH. [IOrpEelIHOCTH, BO3HHMKAIOLIME HA Pa3sHbIX CTAIUAX
MPOBE/ICHHUS aHAJIN3A.

Pa3uen 4. Beruucnenus B TUTPUMCTPUYCCKUX MCTOJaX aHaJIu3a

Enuanner konmmdectBa BemiecTBa. CriocoOBI BEIpaXKE€HHsT KOHIEHTparuid. Brramcnenne ¢akropa SKBHBAIEHTHOCTH M HKBHBAJICHTA.
IPacueTsl B THTPHUMETPHYIECKOM aHANU3€: CYIIHOCTh THTPHUMETPHH; CTAHAApTHBIC PAaCTBOPHI M CHOCOOBI WX TPHUTOTOBICHUS; BHIbI
TUTPOBAHUS: TPSIMOE, 0OpaTHOE (TI0 OCTAaTKy), TUTPOBAaHUE 3aMecTHTeN. KpuBbie THTpOBaHMS.

Paspean S. Teopetnueckue 0OCHOBBI TUTPUMETPUUECKUX METOJOB aHAIM3a



5.1 KucnoTHO-OCHOBHOE TUTPOBAHUE

3akoH pneiictBus Macc. Koncrantel paBHOBecus. CuibHble M cliaOble 3JEKTPOJIUTHI.
KoncranTel nucconuanuu KHCIOT M OcHOBaHUM. [IpoTonurthueckas teopust bpencrema-
Uloypu. VYpaBHeHHs MaTepHaJIbHOTO OajaHca M  IEKTPOHEUTpanbHOCTU. [oHHOE
mpousBeneHrne Boabl. Pacuer pH B pacTBopax CHIBHBIX M CNa0bIX KHCIOT U OCHOBAaHHIA.
bydepHsle pacTBopsl. 3HaueHHe OyhepHBIX pacTBOPOB B XMMHUYECKOM aHamm3e. Pacder
KOHIICHTpallMi HMOHOB Bojxopoma W pH B OydepHbix pactBopax. ['mapomms coieid.
Brruncnenue pH B pacTBopax ruApOaU3yIOIUXCS CONCH.
CyIIHOCTBKHUCIIOTHO-OCHOBHOIO ~ TUTpOBaHUs.  KpuBble  TUTpOBaHUS B  METOJE
HelTpamu3aruu. KpuBble TUTPOBaHUS CUIIBHBIX M CIA0BIX OJHOOCHOBHBIX KHCIOT U
ocHOBaHMH. KHCIOTHO-OCHOBHBIE HHIMKATOpHl. BBIOOp HHIMKATOPOB B  METOAE
HelTpanu3auu. VHINKaTOpHBIE OIMUOKH U UX BBIUHCIEHHE. THTPOBaHHE MHOTOOCHOBHBIX|
KHCJIOT U OCHOBAaHMHU, KHCIIBIX COJIEH U couiell calbIX KHCIOT U ocHOBaHMM. [IpakTryeckoe
[IPUMEHEHHE KUCJIOTHO-OCHOBHOIO THUTPOBaHMs JUI1 AaHalIM3a HEOPraHWYEeCKUX U
NrAHUYECKUX RETITECTR

5.2 KOoMIUIEKCOHOMETPHUYECKOE
TUTPOBAHUE

OOmas XapakTepUCTHKAa METOJa HCIOJIB30BAaHMS PEaKIUil KOMIIEKCOOOpa3oBaHUS B
QHANMMTHYECKOM XuMuH. Jlyccoramys M YCTOWYMBOCTE KOMIUIEKCOB B pacTBOpax.
Koncrantel ycrounBocTH M HecToiikocTH. CTymeH4YaTtoe paBHOBecue. lcmonb3oBaHue
KOMILIEKCHBIX COCZIMHEHUH B aHATM3€ JUIS KOJIMUECTBEHHOTO OIPEIeNIeHs HOHOB.
CyIIHOCTh METOJa KOMIUIEKCOHOMETpHH. KOMIIEKCOHBI, X MPUMEHEHHE B XHUMHUYECKOM
aHammze. Kpuble tutpoBanus ¢ JOJ[TA. CnocoObl 0OOHapyXeHHS KOHEYHOH TOYKH|
TUTPOBAaHUA.  METaUIONHIUKATOPEl,  CYIIHOCTh WX  ACHCTBHA.  AHAINTHYECKHE
BO3MOXKHOCTU KOMILIEKCOHOMETPUYIECKOTO METO1a.

5.3 OKHCIUTEILHO BOCCTAHOBUTEE-
HOE THUTPOBAHHE

CymHOCTh METOJa  OKHCIUTEIHHO-BOCCTAHOBUTEIBHOTO  THUTPOBaHUA.OCOOCHHOCTH)
[peaKuii OKUCIICHHS-BOCCTAHOBICHHUS, WCIOJB3YyeMbIX B aHamu3e. OKUCIUTEIbHO-
BOCCTAaHOBHUTENBbHBIH  TOTeHIMan.  YpaBHenue  Hepucra.  Hampasnenune  OBP.
Knaccuduxkamust METOJOB OKHUCIHTEIBHO-BOCCTAHOBUTEILHOTO TUTPOBaHUs. KpHBbIC
TuTpoBaHus. DaKkTOphl, BIUAIONIAC HAa BEIWYMHY CKayka TUTpoBaHUs. CrocoOsbl
OTpefeNneHns] TOYKH SKBUBAJCHTHOCTH B METONAX OKHCIUTEIbHO-BOCCTAHOBUTEIHLHOTO

TUTPOBAHMUS.
[IepmanranaromeTpusi. XapakTepucTika MeToJ1a. Venosus TpOBEICHUS]
MepMaHTaHATOMETPUIECKIX OTIPEAENICHUH. Bemectsa, oTpesensieMble

MEPMAHTaHATOMETPUYCCKUM METOAOM. I[OCTOI/IHCTBa 1 HEAOCTAaTKH METO/JIA.
I/IOI[OMCTpI/ISI, XapakTepuCTUKa ME€ToMa, YCIOBUA TMPOBECACHUSA HOAOMETPUYCCKOIQ|
OneneneHud ReMeCTR  J[I0OCTOUHCTRA U HEOIOCTATKU METATA

5.4 TIpumeHeHHe reTeporeHHbIX
CHCTEM B aHAINTHIECKON IPAKTHUKE

reTepOFeHHHX CHCTEM B aHAJIUTUYCCKOM XUMHH, HUX XapaKTCPUCTHUKA. PaCTBOpI/IMOCTL
MaJIOpaCTBOPUMBIX COC[[I/IHCHI/II}'I. (DaKTOpI)I, BJIMAIOIIUE Ha pPacTBOPUMOCTD. Bnusaue
OQJHOMMCHHOI'O  HMOHA. Ycnosus OCAXICHUS W  PAaCTBOPEHHA  MAJIOPACTBOPUMBIX]

COGI[I/IHGHI/Iﬁ. HpI/IMepLI WCIIOJIb30BaHUS ATUX SBJICHUNA B XUMUYCCKOM aHAJIH3E.

4 cemecTp

Pa3nen 6. Brenenue B GU3NKO-XUMHUYICCKIE METO/IbI aHAIH32

DHU3HKO-XUMUYECKAE METO/bl aHalM3a — COCTaBHAs 4acTh aHaauTHueckod xumuu. Kiaccudukamus OXMA ux OTIHYHTENbHAS
ocobeHHoCTh. [Ipenen oOHapyxenus. OleHKa pe3yabTaToB u3Mepenuil. CTpyKTypa U3ydeHus Kypcea.

Paznen 7. CriekTpalibHbIE METO/IbI aHATTN3a

7.1 AGCOpOITMOHHBIH CIIEKTPaTbHBIH
aHaAIU3.

DJIeKTPOMAarHUTHOE M3IyYeHHE U €r0 XapaKTepHUCTHKa. /130MpaTebHOCTD MOIJIOIEHUS
m3mydenus. [lonydeHne XMMHUKO-aHAIMTHYECKOH NH(OPMAIMM Ha OCHOBAHMH ONTHYECKUX
ITAHHBIX ~ JIEKTPOMAarHUTHOTO M3JIyYeHus ¢ BemiecTBOM. Kitaccudukaims ONTHYECKHX
METO/IOB aHali3a [0 BHAAM CIEKTPOB. AOCOPOIMOHHBIA CHEKTPaJIbHBIA aHAIN3.
BO3HNKHOBEHHE CIIEKTPOB IIOTJIOMICHHS, MX XapaKTEPUCTUKA: A max, € max ; HAIMIHE
MaKCHUMYyMOB, HHTETPAJbHBIA, CpPEJHHH W MAaKCHUMAaJbHBIH MOJIIPHBIA KO3 QHUIHEHT
moramenus. CBs3b CBETOTOINIONIEHNs] C KOHIEHTPAlMeH IOTJIOMIAIONIETO BEIIeCTBA B
pactBope. 3akoH byrepa-JlamGepra-bepa, ananmuTHdyeckoe U rpaduyeckoe BBIPAKEHHE.
BimsiHue oTKIOHeHHH OT 3akoHa Byrepa-JlambepTa-bepa o xuMuueckum u GpH3NYECKHM
MPUYMHAM Ha Pe3yJbTaThl aHAIN3a; IyTH YCTPaHEeHHs BIMSHHUN. MospHBIH K0dddUIneHT|
[OTaIIeHUs] KaK KPUTEPUH 4yBCTBUTENBHOCTH. ONTHMABHBIN CIIEKTP IOTJIOLMIEHHS OJJHOTO
BEIIECTBA M CMECH. BBIOOp aHaMMTHYECKOH AMWHBI BONHBL 3aKOH aJAUTHBHOCTH
ONTHYECKOH IUIOTHOCTH M €r0 HCIONb30BaHHE B aHanmmze. QDoToKomopuMeTpus u

cektpodoromerpust Y-, UK-, Buaumoii obmactu cmekrpa. Mx mgocromHCTBa X
CpaBHUTENbHAS XapaKTEePUCTHKA. Amnmapatypa a1 (POTOKOJIOPUMETPHUYECKHX H
CIeKTpO(HOTOMETPUIECKUX U3MEpEeHUH, CXEMBI u OCHOBHBIE Y3J1BI

(boToanekTpokonopumerpa 1 crekrpodoromerpa. IIpuembl HOTOKOIOPHUMETPHU-UECKOTO H
CreKTpo(hOTOMETPUUECKOTO aHanu3a (MEeTOIbl IPagyHpOBOYHOrO rpaduka, CpaBHEHHS,
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7.2 Indpdepennmanbaas GoromeTpus.
ATomHO-abcopOImoHHAs
CIIEKTPOCKOTINS

Tupdepentmansuast Goromerpus, d3ddexr pacmmpeHus (GOTOMETPUYSCKOH MIKAIbl U
[OBBIIICHUSI TOYHOCTH  W3MEPEHHMH, MeToJ [JBYCTOpPOHHEH anddepeHunanpHon
(boromerpun.  DoToMeTpHUYECKOE THUTPOBAHME,  CYLUIHOCTh METOZAQ, BHUIbI KPHBBIX
ruTpoBaHuss. POTOMETpHsT paccesHHOro CBeTa. YpaBHeHHe Penes, aHamutmdeckoe N
rpadgudeckoe BelpaxkeHue. Hedemomerpus u TypOumumerpus. Amnmaparypa MeETOMOB,
OCHOBHBIE NpHEMBl aHauu3a. ATOMHO-aOCOpOLMOHHAs chekrpockomus. IlormomeHue
HIIEKTPOMArHUTHBIX KOJe0aHHH CBOOOTHBIMH aroMaMH. biiok-cxema mpubopa. CriocoGs
aToMm3anuu NpoOsl. JlocToMHCTBAa M HemocTaTKH Merona. KommdecTBeHHBIE pacdeTsl B
CTIEKTPaJIbHBIX METOAAX aHAIIH3a.

7.3 DMUCCHOHHBIN CIIEKTPAIIbHBIH
aHanu3. KoimuecTBEeHHBIE pacyeThl B
CIEKTPAJIbHBIX METO/JaX aHalln3a.

OMUCCHOHHBI CHEKTpaJbHBIA  aHamu3. DBO3HUKHOBEHHE SMHCCHOHHBIX CHEKTPOB.
CHexkTpbl aToMOB U HOHOB. Pe30HaHCHbIE W TOCIHEJHUE JUHUH. VHTEHCHBHOCTH
CIIEKTpaJbHOW JIMHUM. SIBIICHHE CaMOMNOTIJIOIEHUs 3Hepruil. IIpmOOpEI IMHCCHOHHOTO
CIIEKTPaJIbHOTO aHaJM3a, WX NPHHIWIHANBHAS CXeMa; YIJoBas M JIMHEHHas AWCIIepCHs,
[MyBCTBUTEJIFHOCTh IpHOOpa. McToYHMKHE BO30YXKIEHMS, MX XapaKTepHCTHKH. [Ipomeccer,
MPOUCXOAAIINE B HCTOUHHMKE BO30yxIeHHs. CHocoObl BBOJA BEIIECTB B HCTOYHUK
Bo30OyxaeHus. KadecTBeHHbI aHanU3, paciiUppOBKa CHEKTPOB H HACHTHU(UKAIHS
PIIEMEHTOB TI0 UX SMHCCHOHHBIM CIEKTpaM (METOH AUCIEPCHOHHOM KpUBOH, CpaBHEHHUS,
mHTepronsanuu). KommuecTBeHHbld aHamu3. YpaBHeHue Jlomaxuna-1llaiibe. Ilpuemsi
KOJIMYECTBEHHOTO 3MHCCHOHHOTO aHamu3a (MOCTOSHHOTO TpadHka, OJHOTO U Tpex
ATAJIOHOB, [100aBOK, BHYyTpeHHero craHmapra). [Imamennas ¢oromerpus. briok-cxema
ruraMeHHoro  Qotomerpa. Bo3mokHOcTH Metoma W ero orpaHmdeHus. OO6macty
pUMEHEHHSI.

Pa3nes 8. DnekTpoxuMuYecKue METOIbI aHAIN3a

8.1 Kiaccudukauus
UEKTPOXHUMHYECKUX METOJIOB aHATIH3A
(BXMA). DrnexTporpaBUMETPHICCKUIT
aHanu3. [laTeHIMOMeTpHYecKue
METOZBbl aHaJH3a.

Knaccuduxanus snexrpoxuMuuecknx MeronoB aHammza (OXMA).  Xumudeckuel
peakuuy, npuMeHseMble B OXMA u TpeOoBaHuUs, IpenbsBiIsieMble K HUIM. Bo3MOKHOCTH
DXMA. DnektporpaBuMmerpudeckuii aHanu3. OOmas xapakrepucTuka merona. Cxema
[YCTaHOBKH. XMMHYECKHE IPOLECCHl, INPOTEKAIONIME @PH  OJeKTpoiu3e.  Bwibop
bieKTpooB. Pacuer moTeHIMana ¥ KOHIA SJIEKTPOXMMUYECKOTO H3BJICUEHHS HOHOB
MeTayula W3 pacTBopa. JIOCTOMHCTBAa, HENOCTATKM, I'PaHUNBI IMPHUMEHUMOCTH METOJa.
[MoTenumomerpuyeckne Metonsl aHaimm3a.  CymHOCTh moTeHIoMeTpud.  CHCTeMb
bnektponoB. [lpsmas morenumomerpus  (pH-merpust, mnoHomeTpus). BosmoxkHocTH
MeTosa. MOHOCENEKTUBHBIC SNEKTpoAbl. IIpuMepsl HCHOJIb30BAHUS HOHOCENCKTHBHBIX
PIIEKTPOZOB B aHanmu3e. MeToabl ONpEAeNeHHs KOHLEHTPALMH BELIECTB C MOMOIIBIO
MOHOCEJIEKTUBHBIX JIEKTPOAOB. ITOTEHIIMOMETpHYECKOe THTpOBaHHE. HHTerpajbHble WU
ImudepeHnnanbHble KPUBBIE THTPOBAHHA. DIJIEKTPOIBI, TPeOOBaHMS, MPEABSIBISIEMBIC K
MHANKATOPHBIM 3JIEKTPOJaM M OJIEKTPOAAM  CPaBHEHUsA. IIpUHIMOMANbHBIC CXEMBI
MOTCHIIMOMETPUYECKHX YCTAaHOBOK. BO3MOXKHOCTH M HEIOCTATKH IMOTEHIIOMETPHYECKOTO
MeTo/1a aHaJIH3a.

8.2 KongykroMeTpuieckuii u
KYJIOHOMETPUYECKHUI METOIbI aHAJIU3A.

Konnykromerpuueckue Mmeroapl aHanusa.  CyIIHOCTb METOJIa. 3aBHCHUMOCTH,
HIIEKTPOTIPOBOAHOCTH OT KOHI[CHTPAIIMH U CTEIICHHU JUCCOIMAINH MIEKTPOIINTA B PACTBOPE.,
[MpsiMast KOHIYKTOMETPHSL. CxemMa yCTaHOBKH JUIi HM3MEPEHHS 3JIEeKTPHUIECKOH

MPOBOJUMOCTH pacTBOpoB. KoHmykTomerpuueckoe TuTpoBaHme. KpuBBIE THTpOBaHMS
(CHIBHBIX M CHAa0BIX KHCIOT W OCHOBAaHWH, MHOTOKOMIIOHEHTHBIX cMecel). DakTopel,
BIMAIOIIME Ha XOA KpUBBIX TUTpoBaHus. [IpuHnunuambHas cxema YCTaHOBKM IS
KOHJTyKTOMETPUUECKOT0 TUTPOBaHMs, 3JIeKTpoibl. KoHIyKTOMETpuueckoe TUTPOBAaHUE B
METOJaX OCaKISHUS W KOMIUIEKCOOOpa3oBaHUs. BBICOKOYACTOTHAsh KOHIYKTOMETPHSI.
Kpusble TuTpoBaHus. Amnmaparypa. BosmMoxxHOCTH MeToJa, JOCTOMHCTBA U HEIOCTATKHU.
KymoHoMmeTpuduecknii MeTON aHanmuW3a.  leopeTmdeckne OCHOBBI MeTona. CrocoObl
BBITIOJTHEHUSI KYJIOHOMETPUYECKOTO aHanm3a. KyloHOMeTpust TpH KOHTPOIHPYEMOM
MOTEHIIAIE (TOTEeHIIOCTaTHYECKAS KYJIOHOMETPH). OcobeHHOoCTH MeTo/a.
[Monsipn3annoHHbEIE KPUBEIE W BBIOOP MOTEHIHANA pabodero »IeKkTpoa. Pacuer kommdecTsa
PIEKTPUYECTBa, 3aTPAayeHHOI0 Ha BJIEKTPOXUMHUYECKYIO peakiuio. [IpuHnunuambpHas
cxeMa KyJOHOMETPHUYECKOH MOTEHIMOCTaTHYeCKOH ycTaHOBKH. O01acTh NPUMEHEHUSL.

8.3 IMomsporpadus u
BOJIETAMIIEPOMETPHSL.
KonuvecTBeHHBIE pacyeThl B
EKTPOXUMHYECKUX METOHaX aHaIH3a

Monsporpaguss m  BonbTammepoMmerpusi.  TeopeTHYeCKHe  OCHOBBHI KIACCHYECKOH|
nonsiporpadgun. Cxema ycraHoBKH. BombrammepHas kpuas. EMKocTHOI, nu¢dy3noHHBII
W TpenenbHBIH TOK. IlomaBieHHWe MUTPAMOHHON COCTABISIOMIEH TOKa. OIEKTPOIBL,
TpeOOBaHMS, MpEeNbSIBIsSEMbIE K IEKTPOAaM. PTYTHBIM KamempHBIH 21eKTpo. YpaBHEHHUE|
MmpkoBH4Ya. MaKCHMyMBbI, BO3HHKAIOIIUeE Ha mossiporpamMMax. CrocoOsl nX MOaBIeHHS.
TBepasle  Bpamarommecs  dJIeKTpoasl.  Pabouas  o0macTs  MOTEHIMANIOB B
BOJIbTaMIiepoMeTpun. TpeGoBaHUs, MPEAbABIIEMBIC K JIEKTPOIaM CpaBHEHHSA. [ paHUIIbI
PUMEHUMOCTH  KJIACCHUECKON BOJIbTamrepoMerpuu. HoBble Buabl mossporpadun
(TIepeMeHHOTOKOBAs, UMITyJIbCHas, MHBEpcUOHHas). KauecTBeHHbI aHamM3 B
BOJIbTAMIICPOMETPHHA. le/leMbI KOJIMYECCTBEHHOTO pacy€Tta B BOJbBTAMIICPOMETPHUH.
IAMITEpOMETpHYECKOe THUTpoBaHHE. Bribop moreHmmama pabGodero siekTpoaa B
amriepomerpun. KpuBEIE aMIIepOMETpHYECKOTO THTPOBAaHMS IO TOKYy THTPAHTA,
OTIpeeNsieMOr0 BEIeCTBA, TPOAYKTa Peakuy. BO3MOXKHOCTH, JOCTOMHCTBA U HEIOCTAaTKY|
MeTo10B. KonmuecTBeHHBIE pacueThl B AJICKTPOXUMUUECKAX METOJIax aHaIn3a.

Pa3ue.11 9. XpOMaTOI‘pa(bI/I‘lCCKI/IC METOABI pa3/iCICHNUA U aHaIn3a BCIIECTB.




9.1 CymHocTs 1 0COOEHHOCTH
XpOMAaTOrpahMuecKoro pas3aeneHus
BemecTs. Knaccuduxanus MeTonos
xXpomarorpaduu

Llenp 1 3amaun xpoMarorpapu4eckoro MeToa paseneHus U aHanusa. Ero mecto cpean
impyrux meronoB PXMA. CymHOCTh XpOMaTOrpauyeckoro pas3lesieHus BEIECTB.
Knaccupukauus MeTogoB Xpomarorpaguu IO arperaTHoMy COCTOsSHUIO (a3, Mo
MeXaHU3MYy pa3JieIeHHUs, anapaTypHoMy oGpOpMIICHHIO TIpoLecca.

9.2 TeopeTHdeckre OCHOBEI
AQHAIUTHYECKOH XpoMaTorpadum.

OcHOBHBIE CIIOCOOBI  ((POHTANBHBIA, AIIOCHTHBIN, BHITECHUTENBHBIN) IOTyYCHUS]
xpomarorpamMm. OOmme TeOpeTHYECKHE OCHOBBI ~XpoMarorpaduyeckux MeTOJIOB
pazneneHusa. 3aBUCHMOCTb (DOPMBI BBIXOJHBIX KPHUBBIX OT BHJAA M30TEPMBI COPOLMH B
KOJJOHOYHOW U IUIOCKOCTHOM Xpomatorpaduu, AQHAJIUTHYECKUI aCIeKT 3TOH|
saBucumoctd. Koadduiment pacmpenencHus — - OTpe SISO (axrop|
XpoMaTorpau4eckoro pasfencHus. AOCONIOTHbIE W MCIPABICHHBIC —IapaMeTphl
ynep>xuBaHuss. OCHOBHOE YpaBHEHHME XpoMmarorpaduy, ONHCHIBAIOIIEE  yAEpKHBaHUE.
CBsi3p  K03(hHIHIEHTa EMKOCTH ¢ KO UIMEHTOM pacnpereneHus. BinsHue BeTHYNHB]
apaMeTpoB YAEPKUBAaHMS Ha  OKCIIPECCHOCTh  XPOMAaToOrpaMueckoro  aHam3a.
IKputeprn orjenkn Xpomarorpa@uudeckoro paseieHHs: CTENeHb pa3JelieHus, KPUTepHH
CCIICKTUBHOCTH, KpHUTEepui pasneneHus.  OnTuMaibHble 3HA4YeHMS W HOpeIensl UX
m3MeHeHus. KoHLenius TeopeTHueckux Tapesiok U Au(dy3HOHHO-MaCCOOOMEHHast TEOPHS]
Ban-Jleemtepa. [IpakTuueckue BbIBOABI Ul ONTUMU3ALUHU YCIOBUM pa3/IeIeHusl.

9.3 PacmipocTpaHeHHbIC BAPUAHTEI
xpomarorpaduu: razosas, BOXKX,
noHHOOOMeHHas. KonnuecTBeHHBIC
pacueTsl B XpoMaTorpadhuyecKix
MEeToJlaX aHaJlu3a.

lazoBast xpomartorpadus. OCOOSHHOCTH W BHABI Tra30BOMU XpoMaTorpaduu.
[IpuHOMIManEHAsT CcXeMa Tra3oBOro XpomaTorpaga. YCTpOHCTBO M Ha3HAa4YeHHE Y3II0B
lycraHoBkH. TpeOoBaHMs, IPEIBABISIEMblE K aHATM3UPYEMBIM BEIIECTBAM, IOABIDKHOH 1
HeroBIKHON (a3aM. Temmeparypa - paboumii mapamerp, pPeryJIHpYIOIMH Iporecc
[pa3leneHus B ra3oBod xpomaTtorpaduu. JleTeKTophl, MX Ha3HaueHUE M KIacCH(UKAIVS.
|YHuBepcanbpHble Aud(depeHInanbHbIe JeTEKTOPHI I Ta30BO1 XpoMaTorpaduu (AuI1
M ETeKTOp MO TEIUIONPOBOJHOCTH), WX YCTPOWCTBO M HPHHIMI PabOTE. MeTojs]
KaueCTBEHHOH MICHTH(HUKALNHA U KOJMYECTBEHHOTO pacdyeTa B Ta30BOH XpoMmaTorpadum.
IBoicokoaddexTrBHAs  xuAKocTHas — xpomarorpadus (BOXKX). BosmoxnocTH H
oTnuuHuTeNbHBIe ocobeHHOCTH BDOXKX mo cpaBHeHHMIO C Ta30BOil  Xpomarorpadueii.
[MpuHIMIIHaNEHAs CXeMa JKHIKOCTHOTO XpoMarorpada BBICOKOTO NaBieHus. HasHaueHne
ly3J10B ycTaHOBKHM.  JKuIKocTHO-ancopOuuonHas xpomatorpadus. Knaccubuxamus B
BaBUCHMOCTH OT HOJIIPHOCTH (a3. [IpuHIMIHansHEIe BO3MOKHOCTH HOPMalIbHO-(ha30BOH H
oOparmenHo-(azoBoit BOXXX. [InockoctHele BapuaHThl xpomarorpaduu. ToHKocIoWHas
pactipenenurensHas  OyMakHas — Xpomarorpadum. CymHocTs  MeTonoB.  THIIB]
XpoMaTrorpaMM B 3aBHCUMOCTH OT  HANpaBlIEGHHWsS  JABIDKCHHS MOABIDKHOHN (hasbl.
IKoadduuueHT nABMKEHHS, €ro BIMSHHE Ha PE3yJIbTaThl  XpoMaTorpaduyeckoro
pa3neneHus. KadecTBeHHBIH M KOJMYECTBEHHBIH aHAIN3 B INIOCKOCTHOH XpoMmarorpaduu.
VoHooOMenHass xpomarorpagusi. CymHOCTE MeToJa ¥ OCHOBHBIE OCOOCHHOCTH
MOHOOOMEHHON Xxpomarorpaduu. TpeOGoBaHUs, HpenbsABIsAEMble K pPEaKIUsIM HOHHOTO
oomeHa. MonooOMeHHble paBHOBecusi. KoHcraHTa HOHHOrO OOMeHa, ee (H3MYECKHH
cMmbIci.  YpaBHeHHe Hukombckoro. BrelpaxkeHune Kod¢¢uIHeHTa pacnpeaeicHus B
noHOOOMEeHHO XpoMaTorpaduu. Krmaccudpukanus moHooOMeHHUKOB. Pabounii mHTEpBa
pH mns kaxgoro Ttuma wnonuTa. COpOIMOHHBIE PSAIBI, WX AHAIWTHYECKHH ACIIEKT.
OOMeHHasT €MKOCTh HMOHMTA. Buael AuHamMudeckoid oOMeHHO# emkocTH. [IprMeHeHne
MOHOOOMEHHON Xpomarorpaduu B TEXHOJOTHUECKHX IIpolieccaX. BbICOK0I((EKTHBHBIN
BapMaHT MOHOOOMEHHOH Xxpomarorpaduu (MoHHas xpomarorpadus). CymHOCTh MeToJa.

HpI/IMeHeHI/Ie OKCTpaKIUU B AHAJTUTUYCCKOMN IIPAKTUKE.

Pazpnen 10. OueHka METO10B MHCTPYMEHTAJIBHOTO aHAJIM3a.

CpaBHHUTENbHAS OLECHKA METOJOB WHCTPYMCHTAJIBHOTO  aHalu3a. BbIOOp ONTHMAalbHOrO METOJAa pEIIeHHS KOHKPETHOMH
AHATTMTUYECKOW 3aJadl: ee IOCTAaHOBKa, BBIOOp crocoba aHanm3a, oOpabOTKa M TpeNCcTaBIeHHE PE3yNbTaToB aHanu3a. [Ipumepsl
mcrnonb3oBanuss PXMA npu perieHnr KOHKPETHBIX IPaKTHUECKUX 3a/1ad.

7. COOTBETCTBUE COAEP KAHUA TPEBOBAHUSAM K PE3YJIbTATAM

OCBOEHUS JUCITUTIJINHBI
Ne B pe3ynbTare 0CBOEHUS JUCUUIIIIMHBI CTYJEHT JOJIKEH: Paznen
112 34|56 |7]8]9]10
3HaTh:
1 - METOJbI KAYECTBEHHOI'O KOHTPOJISI XUMHYECKHUX IPOIIECCOB; + + + +
-  METOJbl KOJHMYECTBEHHOI! XUMHYECKOT Hu W3UKO-
2 €TOx 0. €CTBEHHOI'O €CKOIr'o ¢usnKo + + + + + +
XUMUYECKOTO aHAJIN3a,
- OCHOBBI BO3MOXXHOCTEM M OrpaHUYEHUH NPUMEHEHUS
3 + + + + + + + + +
AHAJTUTUYECKUX METOJOB |
4 | -o0mme moaxo/bl K aHATU3Y; + + | + + +

5 | -anropuT™ npoBeaeHUs NpeABAPUTEIBHBIX OTEPALHH; + + + |+ |+ |+




6 | -MEeTOIbl pacyeTa KOJIMYECTBA BEILECTBA. ‘ + ‘ + ‘ + ‘ + ‘ + ‘ + ‘
YMeTs:
1 | - ocymectBaATh BBIOOp MeToda uis 0oOpabOTKHM JaHHBIX B + + + | 4 + +
COOTBETCTBHH C ITOCTABJIICHHOM 3aa4eil;
o |- aHAM3UPOBATh PE3yJbTAaTBl PACUCTOB W OOOCHOBHIBATH + +
ITOJIYYEHHBIE BBIBOJIBI;
3" IJIAHUPOBAaTh XUMHUYECKUH HKCHEPUMEHT, NPOTHO3UPOBATH + + N I + + +
pe3yJbTaTHI ;
4 -UHTEPIPETHPOBATH TIOJTy4YEHHBIE JKCIIEPUMEHTAIbHBIE + + N I + + +
pe3yJIbTaThI,
5 | - oueHMBATh A3PPEKTUBHOCTH IKCIEPIUMEHTAIEHBIX METOJIOB; + +
61" BEIOMPATh METOJX WCCIENIOBAaHHUA, METOAWKY IIPOBEICHHS + + N I + + +
SKCIIEPUMEHTA B COOTBETCTBUM C IIOCTABJICHHBIMU 3aja4aMy;
7 |- NPOBECTU  METPOJIOTMYECKYI0  OLIEHKY  IOTPElIHOCTU +
pe3yJbTaTOB M3MEPEHUMU;
8 |- HpOBeCTfI U3MEpEeHue E/I OLICHUTb PE3YJbTAaT PELICHUS + + R I + + +
KOHKPETHOM aHAJIUTUYECKOHU 3aa4u.
Brnanets:
1 -METOJaMu TEOPETUYECKOTO u SKCIIEPUMEHTAIBHOTO + + R P I + +
HUCCIICIOBAHUS
2 -HaBBIKAMU IIPUMEHEHNS] COBPEMEHHOI'0 MAaTEMaTUYECKOTO + + |+ +
WHCTPYMEHTAPHsI 1JIsl PELIEHUs] XUMUYECKUX 3a/1ay;
3 | - TEXHUKOH DKCIIEPUMEHTA; + + | + +
4 |- HpI/IeManI/I BBITIOJIHEHUSI JKCIIEPUMEHTa MO 33JaHHOW WIn + + N R R +
BEIOPaHHOW METOMIHKE;
5 | - TSXHHUKO¥ COCTaBIICHUS CXEMBbI aHAIN3a aHAJINTA, + + + |+ |+ | + + +
B pesynprare OCBOEHHA IUCLUMIUIMHBI CTYACHT [OJKEH OBNIAJETh CIEAYIOUIUMHU KOMHEMEeHYUAMU U
UHOUKAMOPAMU UX OOCHUNCEHUSL:
Ne | Kox v HauMeHOBaHHUE Ko 1 HaumeHoBaHNE UHIUKATOPA Pasnen
KOMIETCHIINH JOCTHIKEHUS KOMIIETCHIIUHU
3 4 5167 8 9 10
OIIK-1. Crnioco6en | OITIK-1.1. 3naeT ocHOBHBIE CBEEHUS O + + + |+ |+ + + +
W3y4yaTh, aHAJIM3HPOBATh, | MEXaHU3MaX XUMHUYCCKHUX PEAKIIUHA,
HCIIONIE30BaTh CTPOSHUH BEIIECTBA, IPUPOIC
MEXaHM3Mbl XMMHYECKUX | XMMHUYECKOM CBS3HM M CBOMCTBAX
peakiyii, TPOUCXOMAIINX | Pa3IMIHBIX KIACCOB XUMUIECKHX
B TEXHOJOTHYECKHUX | DJIEMEHTOB, COEANHEHHUH, BEIECTB U
mporieccax U | Marepuasos;
OKpY’KaloIeM mupe, | OITK-1.2. CrocoGen aHanm3upoBaTh u
OCHOBBIBasICh Ha 3HAHUAX | yCOIB30BaTh CBEICHUS O MEXaHU3MaX
O CTpPOCHMM BCHICCTBA, | X|UMHUYECKHX PEaKIUH, CTPDOCHUHU
1 npupone XHMH‘EQCKOﬁ BEIIECTBA, MPUPOJIE XUMHUECKOM CBS3HU
CBA3M M CBOMCTBAX | y cBOMCTBAaX pa3IMYHBIX KIIACCOB + + + |+ |t + +
PpasIMIHBIX KJIaCcCOB | XMHYECKUX JIEMEHTOB, COSAMHEHHH,
XUMHMYCCKHUX DJJICMCHTOB, | BemiecTB U MaTepuasoB B
COCIMHCHHII, BEIIECTB M | TeXHONOTHYECKHX MPOIECCAX U
Matepuajos OKpY’KaroIlleM MUPE;
OIIK-1.3. BnazseeT HaBbIKaMK
MPOBECHUS XUMUYECKOTO aHAJIN3a;
HCTIONb30BAHHEM CIPaBOYHOM + + I T + n n
XUMHUYCCKOH J'[I/ITepaTypbl; METOJaMHU
MPOBEIEHHST XUMUUECKUX PEaKIUi 1
MIPOLIECCOB
OIIK-2. Cnocoben | OITK-2.1.3naer COBpEMEHHBIE
9 | ncnonb30Bath MaTreMaTHIeCKHe M (PU3UKO-XUMHUYECKUE + + R R + + +
MaTeMaTH9IeCKHe, METOBI TUIS penieHus 3a1a4
(usnyeckue, (usuko- | mpodeccHoHaTbHOM ACATEIBHOCTH;
XUMHUYECKHE, OIIK-2.2. Bnageer ® WCHONB3YET
XUMHUYCCKUE METOJIBL IS | coBpeMEHHbIE METOJbl M 0a3bl JaHHBIX + + + + + + + +
peleHus 3a1a4 | nus pemieHus 3aaad npodhecCHOHATBHON




npohecCHOHAIBHOM JeSATENIbHOCTH;
JeSATeNIBHOCTH

OIIK-2.3. TIpuMEHSET  OCHOBHBIE
SKCTIEPUMEHTANLHBIE METOJIbI
HCCIieIOBaHHUs (UBAUKO-XMMHYECKHX
CBOIICTB BEIIECTB, a TaKxKe
TEOPETUYECKHE 3aKOHBI
€CTECTBCHHOHAYYHBIX  JHUCIMIUIMH K
PEIIEHHI0  TPAKTUYECKUX  BOMPOCOB
XMMHYECKOH TEXHOJNOIUH

OIIK-5. Cnocoben | OIIK-5.1. Crocoben mnanuposats u

OCYIIECTBIIATH NPOBOANTH (DU3MYECKHUE M XMUMHYECKUE
JKCIIEPHMEHTAIIbHBIE 9KCIIEPHUMEHTHI, MPOBOJIUTH 0OPabOTKY
HCCIIEI0OBAHUS U | uX pe3yabTaToB u OLICHUBATh
HCIBITAHNS MO | MOTPCIIHOCTH, BBIIBHIATh THIOTE3BI H | + + + el sl + 1 + +
3aJaHHOM  METOJWKe, | YyCTaHaBIMBATh T'PaHUIIE X
IIPOBOJUTH NIPUMEHEHHs,  IPUMEHATb  METOMBI
HaOJTI0IeHNs U | MaTeMaTHYECKOro aHanms3a u

W3MEpeHHs C Y4YeTOM | MOJCNUPOBAHUS, TEOPETHYECKOTO U
TpeOOBaHMH  TEXHHKH | 3KCHEPHMMEHTAIHLHOTO MCCIIEIOBaHNS,

3 GezomacHoCTH, OIIK-5.2. ToroB wusyyarh Hay4HO-
oGpabarbiBath U | TeXxHMYECKYIO nHPOpMALHIO,
HHTEPIPETHPOBATE OTEUYECTBEHHBIN U 3apYOEKHBIM OTIBIT 110
SKCICPUMEHTATIBHBIC TEMaTHKe WCCIENOBAHMs, TIOATOTOBKY | + | + |+ |+ ||+ ]+ |+
JaHHBIC

JOKYMCHTAIIMH, TIPOCKTOB IUIAHOB |
[pOrpamMM  TPOBEACHUS  OTIEIBHBIX
9TamnoB padoT;

OIIK-5.3. ToTOB HCIIOIB30BATh 3HAHUE
CBOMCTB  XMMHUYECKUX  3JIEMEHTOB,

COCIMHEHHUI 1 MaTEepHaJIoB HA UX OCHOBe | + + + + + |+ |+ |+ +
JUISL peliieHus 3aaad npodhecCHOHANbHOM
JICSITEIbHOCTH

ITK-S. Cnocober | TTK-5.3. [OTOB HCIIOIB30BATE 3HAHHE

OCYHICCTBIIATh CBOWMCTB XUMHUYECKUX 3JIEMECHTOB,

NpOBEJCHHE  PAbOT MO | coenuHeHMi 1 MaTepUaNoB Ha UX
00paboTke W aHANM3y | ocHoBe s peleHus 3aaaq

HAYYHO-TEXHHYECKOH podeCcCUOHAIBHOMN AesTeNbHOCTH
nHdopmarmn u
pe3yIbTaToB
HCCIIeIOBaHUMT,
BBITIOJHATH
4 | skcrepuMeHTHI u + |+ + |+ |+ |+ |+ |+ +
ohOpMIIAITE  pe3yNbTaThI
HCCIIeI0BaHUM u
pa3paboToK, TOTOBHOCTh
OCYIIECTBIIATH
MO/ATOTOBKY

JIOKYMCHTALMH, IPOCKTOB
IUIAHOB U T[IPOrpamMM
NPOBEJCHUS  OTACIBHBIX
9TannoB paboT

8. MNIPAKTHYECKHUE U JIABOPATOPHBIE 3AHSTUSA
8.1. IlpakTHyeckue 3aHATUS

IIpakTrueckue 3aHATUS HE MPESYCMOTPEHBI.
8.2JlabopaTopHble 3aHATHUS

BeimonHeHne 1a00paTOpPHOrO MPaKTHKyMa CIIOCOOCTBYET 3aKPEIUICHHIO y4eOHOTO MaTepHaa,
U3y4yaeMoro B JAUCLUIUINHE «AHaaumuueckas Xumusa u QU3UKO-XUMUYECKUE MEemoobl AHAIU3AY,
MO3BOJISIET OCBOUTH METO/IbI KCIIEPUMEHTAIBHBIX UCCIIEIOBAHHMN, TEXHUKY J1a00PaTOPHBIX PadoOT.

JlabopaTopHble paGoThl U pa3ielibl, KOTOPble OHH OXBATHIBAKOT




No Ne pazgena

HanmMenoBanue 1ab0paTopHBIX paboT Yacsr
n/n JUCIMITIINHEI

YactHble peakuyu kKaTnoHOB |-V rpymn KHCIOTHO-11eI0YHOH
1 Paznen 2 Kiaccudukayuu 5
CucreMaTHueCKuil aHaIu3 CMECH KaTHOHOB

- KonTtposs coneprkanust KUCIOTHI (YKCYCHOM, cepHOH, hochopHOii) B
pacTBOpe METOIOM KHCIOTHO-OCHOBHOTO TUTPOBAHUS,

- KommiekconomMeTpHrueckoe onpeesieHle CoAepxKaHNus HOHOB
MeTaiia (Meau, Kalblus, CBUHIA) B paCTBOPE;

- [IepmaHranaToMeTpu4ecKoe ONpeAeIeHrue COAECPIKAHU TUXpoMaTa
KaJus;

- MonomeTrpuieckoe onpeneneHne CoAepkKaHUsI HOHOB MEIU
(XIIOpHCTOBOTOPOTHON KUCIIOTHI).

2 Pasmen 5 45

- OnpenesnieHre HOHOB ATIOMUHUS METOIOM J00aBOK;

- Onpenenenne nonos Fe**( Cu) muddepennmansHpIM METOTOM.

- CnexrpodoTomerprueckoe onpenenenue noHoB sxene3a (III) u Turana
3 Pasnen 7 (IV) ipi COBMECTHOM MPHUCYTCTBHI; 12
- OmpenenicHUe HOHOB KajJusi B PacTBOPE METOIOM IUIAMCHHOM
(hboTromeTpuu.

- [loTeHIIOMEeTpHIECKOE TUTPOBAHUE CMECH XJIOPOBOJOPOIHON W
hocdopHOit KKUCITOT;

- [ToreHnmomMeTprdeckoe TUTpoBaHHe HOHOB KobaibTa (11);

- KongykroMeTprudeckoe TUTPOBAaHHE CMECH alleTaTa U THAPOKCUIA 12
HATPUS;

- KynmoHoMeTprueckoe TUTPOBAaHHE CMECH XJIOPOBOJOPOIAHON H
hocdopHOit KKUCITOT;

- KymoHoMeTprieckoe THTPOBAHUE OKUCIUTES.

4 Pasnen 8

- OnpeneneHne npeaebHbIX YIIIEBOJOPOI0OB B IX CMECH METOZOM
BHYTPCHHEH HOpMaH3aliy,

- Paznenenue nonos xenesa (I11), kooamsta (II) 1 Hukens (II) meTomom
5 Pazmen 9 pactipeienuTeNsHON OyMaXKHOH XpomaTorpaduu ¢ MOCIeIyOIIM 12
(hoTomeTpryeckuM onpenenenneM HoHOB xene3a (111) u kobansra (II);

- loHooOMeHHOe pa3/ielieHne U KOMIUIEKCOHOMETPHUIECKOe ONpeiesieHne
nonoB xesne3a (I11) u meau (II) B cmecn.

9. CAMOCTOSTEJBHAS PABOTA

CamocrosTenbHast paboTa MPOBOANUTCS C TIETBI0 OCBOCHHUS 3HAHWIA M YMEHUH M0 TUCIHUIUINHE U
peayCcMaTpPUBaET:

- O3HaKOMIIEHHE M TMpPOpabOTKy pPEKOMEHIOBAHHON JHMTEpaTyphl, paboTy C 3IEKTPOHHO-
OMOJIMOTEYHBIMU CHCTEMaMH, BKJIIOUAs TIEPEBOJIBI MyOIMKAIIUI U3 HAyYHBIX KYPHAIOB, IMTHPYEMBIX B
bazaxWeb of Science, Scopus, Chemical Abstracts, PUHLI;

- TIOCEIEHHE OTPACIIEBBIX BEICTABOK M CEMHHAPOR;

- ydacTHe B CeMHHApax, KOH(EpeHIHMAX, MPOBOJMMBIX B WMHCTUTYTE MO TEeMaTHKE
JUCIUIUIAHEL

- TMOJArOTOBKY K BBIMOJHEHHIO KOHTPOJIBHBIX ITYHKTOB [0 MaTepHaly JICKIIMOHHOTO Kypca;

- TOJTOTOBKY KPOCCBOPJA;

- MOJTrOTOBKY pedepara U ero mpe3cHTAIHIO;

MOJITOTOBKY K caaye (4 ceMecTp) dK3aMeHa M0 TUCIHILINHE.

[lnaHupoBaHWe BpEeMEHH HA CaMOCTOSTEIbHYIO paboTy, HEOOXOAMMOr0 Ha H3Yy4eHHUE
JAUCIUIIIINHBI, CTyJIeHTaM Haao OcyH_[eCTBHSITB Ha BECbHb HepI/IOZ[ I/I3y‘IeHI/ISI, HpeHYCManI/IBaﬂ HpI/I 3TOM
peryasipHOe ITOBTOPEHHME MPOHIAEHHOI0 MaTephaia. MaTepuai, 3aKOHCIEKTHPOBAHHBIN Ha JIEKIHSX,
HeO6XOZII/IMO perJIS[pHO JOIIOJIHATH CBCIACHUSIMU U3 J'II/ITepaTyprIX HNCTOYHHKOB, HpeIICTaBHeHHBIX B
paboueii mporpamme. [Ipu pabore ¢ ykazaHHBIMH HUCTOYHMKAMH PEKOMEHIYETCS COCTaBJISATh KPAaTKHM
KOHCIIEKT MaTepuaa, ¢ 00s3aTelbHbIM (UKCUPOBaHUEM OHOJIMOTpadUIECKUX JaHHBIX UCTOUYHHUKA.




10. OHEHOYHBIE MATEPHAJIBI

OreHOUHbIE MaTepUABI MPENICTABICHB B BUIE OTICIBHOIO JOKyMeHTa — DOH/IA OLICHOYHBIX CPEJICTB,
SIBJISTFOITICTOCST HEOTHEMIIEMOH JacThIO paboUeil IporpaMMbl AUCITUATIIHHEL.

11. METOANYECKHUE YKA3AHUS 110 OCBOEHUIO JUCIHUITJIMHBI

Opranuzanus 00pa3oBaTeNbHOTO Ipoliecca pPErsiaMeHTHPYETCsl y4eOHBIM IUIAHOM W paclucaHHeM
yueOHBIX 3aHATHHA. SI3bIk 0OydeHMs (nmpenopaBaHMsi) — pyCCKUi. Iyt BceX BUIOB ayAWTOPHBIX 3aHITHI «dac»
YCTaHaBJIMBACTCS NPOAOJDKUTEIBHOCTRIO 45 MHHYT. 3adeTHasi eIUHHIA COCTABISIET 27 aCTPOHOMHYECKHX 4YacoB
i 36 akagemudeckux 4yac. Yepes kaxple 45 MUH KOHTaKTHOM paboTHI JieTaeTcs MepephiB MPOI0IKUTEIEHOCTHIO
5 MuH, a 1mocyie IBYX Yac KOHTaKTHOI paboThI JenaeTcs nepephiB MPOJODKUTEIFHOCTRIO 10 MUH.

OOyy9aromuiicst IMEeT MPaBO Ha 3a4eT PE3YNbTATOB O0YUEHHMS 0 JTUCUIUILINHE, €CIH OHa OCBOCHA UM IPH
MONMYYCHUH CpEeNHEero Mpo(ecCHOHAaNbHOTO o0pa3oBaHWs M (WIM) BBICHIETO O0pa3oBaHUS, a TaKkKe
JIOTIOTHUTEIFHOTO 00pa3oBaHMs (MIPH HANMMYMK) (manee - 3a4eT pe3yabTaToB OOydeHHs). 3a4TEHHBIC Pe3yJIbTaThI
00y4eHHs yYUTBIBAIOTCS B KaueCTBE PE3YyIbTaTOB NMPOMEXKYTOUHOH aTTECTallMM B yCTaHOBICHHOM B MHcTuTyTe
HOpSIKE.

11.1. OGpa3oBaTe/ibHbIE TEXHOJIOTHH

OOpazoBaTenpHBI  TpoOLECC TNPH OCBOGHWM JUCHUIUIMHBL OCHOBBIBAETCS HA  HCIOJBb30BaHUU
TPaAMIHOHHBIX, UHHOBAI[IOHHBIX W HMH(MOPMAIIMOHHBIX 00pPa30BaTENbHBIX TEXHOJIOTHH. Bo3MokHa peanmuzanus
OIIOIl ¢ mnpuMeHEeHHEM 3JEKTPOHHOIO OO0yYeHHs UM JUCTAHIMOHHBIX OOpa30BaTEJbHBIX TEXHOJOTHUHL.
TpaaunnoHnHble 00pa3oBaTeNbHbIE TEXHOJOTMU IPEACTABIICHBI JICKUUSIMA M CEMHUHApPCKUMH (TIPAKTUUECKUMHU)
3aHATHAMU. I/IHHOB&HI/IOHHI)IC O6pa3OBaTeJ'ILHI)Ie TCXHOJIOTUU HUCHOJIL3YIOTCSA B BUAC NPUMCHCHHSA AKTHUBHBIX U
MHTEPAaKTHBHBIX (OpM IpoBeleHUs1 3aHiATUi. MHpopMalmoHHble 00pa3oBaTeIbHbIE TEXHOJOTUH PEaM3yIOTCs
MyTeM AaKTHUBU3AlMU CAaMOCTOSTENLHON PadOTHl CTYICHTOB B HMH(OPMAIMOHHOW oOpazoBaTenbHOW cpene. Ilpu
NPOBEACHNN YYEOHBIX 3aHATHH oOecreunBacTCsl Pa3BHTHE Yy OOYYarONIMXCsI HAaBBIKOB KOMaHIHOW paboTHI,
MEKIJIMYHOCTHOW KOMMYHHKALIUH, TIPUHATHS PEIICHNH, TUAEPCKAX KA4eCTB B TOM UYHCIE C YUYETOM PErHOHAIBHBIX
0coOCHHOCTEH MTPOeCCHOHATTBHON AEATETHHOCTH BBIITYCKHUKOB U ITOTpeOHOCTEN paboTonareneii).

11.2. Jlexkuuu

JIeKIIMOHHBIH KypC Tpe/IoaraeT CHCTEMaTH3UPOBAHHOE U3JI0XKEHHE OCHOBHBIX BOIIPOCOB COJICPKaHMS AUCIUILIHHEL.

Ha mepBoil jneknuu JekTop 00s3aH NPEAyNpeAnTb CTYAEHTOB, NPUMEHUTENFHO K KakoMy 0a30BOMY y4YEOHUKY
(yueOHrKaM, yueOHBIM MOcOOMsIM) OyIeT MPOYUTaH Kypc.

JlekunoHHBI Kypc obecneumBaeT Ooiyiee TIryOOKOe MOHMMaHHE y4eOHBIX BONPOCOB IPH 3HAYUTENHFHO MEHBIICH
3aTpare BPEMEHH, YeM 3TO TPeOyeTcs CpeHECTaTHCTHIECKOMY CTYICHTY Ha CAaMOCTOSITENIbHOE H3yUYeHUE MaTepHaa.

11.3. JlabopaTopHbie padoThI

JlaGopaTopHbIif MPAKTHKYM HAYMHACTCS ¢ O3HAKOMJICHUS C TEXHUKOM 0€30MacHOCTH.

ITo kaxmoii mabopaTopHOii paboTe CTyACHT O0GOPMIISICT MUCBMEHHBIA 0T4YeT. Tekymuii KOHTPOIb Ha JTaOOPaTOPHBIX
paboTax MPOBOIUTCS B BUJIC YCTHBIX ONMPOCOB — «3aIlUTa» MO MTOTaM J1abopaTOpHbIX paboT. OleHUBaETCs X0/ 1a00PaTOPHBIX
paboT, TOCTUTHYTHIE Pe3yJIbTaThl, KaueCTBO O(OPMIICHHE OTYETA, CBOEBPEMEHHOCTD ClIauH.

11.4. CamocTosiTesibHAsI padoTa CTyIeHTA

Jlis ycHemHoro ycBOEHUS JUCIMIUIMHBI HEOOXOAMMO HE TOJBKO MOCEIIATh ayIUTOPHBIE 3aHSATHA, HO M BECTH
aKTHBHYIO CAMOCTOSITENbHYIO paboTy. [Ipu caMmocToaTensHOM MpopaboTKe Kypca 00yJaronuecs T0KHBI:

®  TMOBTOPUTH 3aKOHCTICKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATHH MaTepHall M TOMOJHHUTh €ro C YIeTOM PEKOMEHI0BAHHOM
10 JTAHHOM TeMe JINTePATYypPHI;

®  U3YYHTh PEKOMEHIOBAHHYIO OCHOBHYIO U JOMNOJHUTEIbHYIO JIMTEPATypy, COCTAaBJIATH TE3HChI, AHHOTAIUH WU
KOHCITEKTHI HanboJiee Ba)KHBIX MOMEHTOB;

®  CaMOCTOSTEJIbHO BBIIOJHUTH HHAWBUAYaJIbHbIE 3a1anus (pazaen 4; 7,3; 8,3;9,3)

®  HCMOJIb30BATh JJIsI CAMOTIPOBEPKH MaTepralia OICHOYHbBIC CPEICTRA.

MunuBnayansHOe 3a1aHUe OIEHUBAETCS 10 CIEAYIOMNM KPUTEPHIM:
MPaBHIEHOCTH BHIMTOJTHEHNUS 3a0aHUS;

aKKypaTHOCTH B O()OpMIICHIH paboTHI;

HCIIOJIb30BaHKE CIIEUATIBHOM TUTEpaTyphl;

CBOEBPEMEHHas CJlaya BBITIOTHEHHOTO 3a/1aHus (YKa3bIBAeTCs MPENOAaBaTENEM).

11.5. MeToanyeckne peKOMeHIAIMHU JJIS NpenoaBaTeiei



OcHOBHBIC IPHHIUIILI 00y4eHH s

1. Llens 0Oy4yeHus — pa3BUTh MBILIUICHHE, BEIPAOOTaTh MHPOBO33PEHHUE; TIO3HAKOMUTh C UJASSIMH U METOAAMU HayKH;
HAy4YHUTh IPUMEHSTH IPUHLUIBI U 3aKOHBI JUIS PELIEHHS IPOCTBIX M HECTAaHIAPTHBIX 3a/au.

2. ObyueHue JOKHO OPTaHMYECKU COYETaThesl ¢ BocmuTaHueM. Hy)XHO pa3BuUBaTh B CTy/AEHTaX BOJIEBbIE KauecTBa U
Tpyngomobue. HeHaBs3uMBO, K MeCTy NPHBHBATh 3JIE€MEHTHI KyIbTyphl MOBeAeHUs. B uacTHocTH, mpenofaBaTens IOIDKEH
JIMYHBIM IIPEMEPOM BOCIIUTHIBATH B CTYACHTaX IYHKTYAJILHOCTh M YBa)KCHHE K Uy)KOMY BpeMeHH. HenmomycTumo npenonaBanue
OJTHOCEMECTpPOBOI ydeOHOI MUCHUIUIMHBI NpeBpaliath B MHOroceMecTpoBoe. BosHUKmIas akageMudeckas 3aJ0DKEHHOCTh
JOJDKHA OBITH IMKBUANPOBAHA B IIEPHOJ CIESAYIONIEro CeMecTpa JI0 Hadaya 3a4eTHOH HeIelH.

3. OGyueHne NOIHKHO OBITH HE ITACCHBHBIM (COOOIIMM CTYJEHTaM HEKOTOPHIH 00beM MH(OPMAaINH, PACCKaKeM, Kak
pelIaTcs Te WM MHBIE 33/1a4H), a aKTUBHBIM. Hy>kHO cTpouTh 00yueHHe Tak, 4TOOBI B OBIAZEHHN MaTepPHUaIOM OCHOBHYIO POJIb
Urpana naMsTh JOTHYECKas, a He (popMasbHas. 3alOMHHAHUE JOJDKHO JOCTHIAThCs Yepes ITy0oKoe TTOHUMaHHe.

4. OnHO U3 BaKHEUIINX YCIOBHH yCHENIHOTO 00yYeHUsI — yMEHHE OPraHU30BaTh paboTy CTYAEHTOB.

5. OTHoIIeHHE MpenojAaBaTelst K CTyAeHTaM JO/DKHO HOCHTBH XapakTep HoOposkenaTenbHON TpeGoBaTenbHOCTH. s
CTUMYJIIPOBaHUS pabOTHI CTYIEHTOB HYXXHO HCIIOJIB30BaTh IOOIIPEHHE, 0100peHne, oXBally, HO He MOpHUIaHKe (OpUIaHHe
MOKET HIPUMEHSTHCS JINIIb Kak UcKirodenue). [IpernonaBarens 10mKeH OBITH U1 CTYIEHTOB JOCTYITHEIM.

6. HeoOxoauM peryisipHBIi KOHTPOIIb paboTHI CTYAEHTOB. IIpaBmIbHO ITOCTaBIEHHBIH, OH TIOMOTaeT MM OpPraHu30BaTh
CHCTEMaTHYEeCKUE 3aHATHA, a IIPENOAaBaTel0 JOCTUYb BEICOKUX PE3YIIBTaTOB B O0YICHUH.

7. Baxwuelell 3amaueil mpemnopgaBaTesielf, BEAYyIIUX 3aHATHUS IO AWUCIMIUIMHE, SBISETCS BBIPAOOTKAa Yy CTYICHTOB
OCO3HaHUSI HEOOXOJUMOCTU U TMONE3HOCTH 3HAHHSA JUCIHILUIMHBI KaK TEOPETHYECKON M MPAKTUUECKOW OCHOBBI JUISI U3Y4EHHS
HNPOQGUIBHBIX TUCUUILINH.

8. C nenpto Gornee 3(ekTHBHOrO YCBOCHMS CTyAEHTaMH MaTepHaja JaHHOW AWCIMIUIMHBI PEKOMEHAYETCS IPH
MPOBE/ICHUY JICKIMOHHBIX, NMPAaKTHYECKHX M JIA0OPAaTOPHBIX 3aHATHH HCIOJIB30BaTh COBPEMEHHBIE TEXHHYECKHE CPEACTBa
o0ydJeHus], a IMEHHO ITIPE3EHTAIMH JICKIM, HAarJIAHbIe TOCOOMsT B BUAE CXEM IpHOOPOB, IeTaneid M KOHCTPYKIHMI MpuOopos,
KOMIBIOTEPHOE TECTUPOBAHHE.

9. lns1 Gornee riryGoKOro U3y4eHust IpeMeTa 1 IOJITOTOBKH psiJia BOIIPOCOB (Te€M) I CaMOCTOSITEIIBHOTO U3Yy4YEHHs 110
paszenaM AUCLHUIUIMHBI NPENoAaBaTellb NMPEAOCTaBISIET CTYyAEHTaM HEOOXOAUMYIO MH(OPMAIHIO O HCIOJIB30BAHUH Yy4eOHO-
METOIUYECKOr0 oOecredeHus: yuyeOHUKax, Y4eOHbIX MOCOOMsIX, COOpHHKAaX MPUMEPOB W 3aJad W ONHCAHUE JTabOpaTOPHBIX
pabot, Hanuaun MHTepHeT-pecypcoB.

IIpu TexymeM KOHTpoJie PeKOMEHIYETCS HCIONIb30BaTh KOMIBIOTEPHOE MM OJAaHKOBOE TECTHPOBAHUE, KOHTPOIbHBIE
KOJUIOKBHUYMBI WJI KOHTPOJIBHBIE PA0OTEL.

KonTponbHoe (MTOroBO€) TECTHpOBaHHE BKIIOYAECT B ceOs 3aJaHMS IO BCeM TeMaM paszena pabouell IporpaMsl
JUCLIAIUTHHBL

10. Llens nexuuu — GOPMHPOBAHUE y CTYICHTOB OPHEHTUPOBOYHONW OCHOBBI AJISI HOCIEAYIONIET0 YCBOCHHS MaTepHaa
METOJIOM CaMOCTOSTeNIbHON paboTsl. ComepKaHue JEKIUH JODKHO 0TBEUaTh CIEAYIOMNM IUAAKTHIECKIM TPEOOBAHUIM:

1 m3MoXKeHMe MaTepyana OT IPOCTOTO K CIIOKHOMY, OT H3BECTHOTO K HEH3BECTHOMY;

2 JIOTWYHOCTb, YETKOCTh U SICHOCTH B M3JI0KEHUH MaTepHaa,

3 BO3MOKHOCTH ITPOOJIEMHOTO M3JI0XKEHHSI, JUCKYCCHUH, THAJIOTa C LEeJIbI0 aKTUBU3ALUH JESITeIbHOCTH CTYICHTOB,;

4 omopa CMBICTIOBO YacTH JEKINY Ha MTOJIMHHbIE (haKThI, COOBITHS, SIBICHHS, CTATUCTHIECKIE JaHHBIC,

5 TecHas CBsI3b TEOPETHYECKHX ITOJIOXKEHHH M BBIBOJIOB C IPAKTHKON M Oymymied npogeccHOHaIbHOH IesTeNbHOCTHIO
CTYJICHTOB.

[IpenogaBarenb, YUTAOIIMN JIEKIIMOHHBIE KYpPChI, JOJDKEH 3HATh CYIIECTBYIOIIME B IMEAaroruvyecKoil NpaKTHUKe
BapUAHTHI JICKIUH, NX TUIAKTHUCCKHE H BOCITUTHIBAIOIIIE BO3MOXXHOCTH, a TAKXKE MX MECTO B CTPYKTYpe Impoiiecca 00ydeHusI.

11. Tlpu mpoBeOeHWH AaTTECTAllMH CTYJCHTOB Ba)XHO BCETAa IMOMHHUTH, YTO CHCTEMaTHYHOCTb, OOBEKTHBHOCTE,
apryMEHTHPOBAaHHOCTh — TJIABHBIC NPWHIWIBL, HA KOTOPBIX OCHOBAaHBI KOHTPOJb W OIEHKAa 3HAHWH CTYICHTOB. 3HaHHE
KPHUTEPUEB OIICHKN 3HAHUI 00513aTETBHO IS TPETIOIABATENS U CTYACHTA.

Opranu3anus J1aGopaTopHOro NPaKTHKyMa

OcBoeHHe CTYICHTOM J1a0OpPaTOPHOTO MPaKTHKyMa — HEOOXOIMMasi COCTaBHAs 4acTh PaOOTHI CTYIEHTA IPH OCBOSHUU
JUCHMIUTMHBL. KaXKIblil CTYIEHT 3a OJMH CeMEeCTp JOJDKEH BBINOJIHUTH M0 HWHIMBHAYyalIbHOMY rpaduky 3-4 1abopaTOpHBIX
paboTel B 3 cemecTpe M 5-6 nabopaTopHbIX paboT B 4 cemecTpe, YyKa3aHHBIX B «MapLIPYTHOM» JIHCTe. MapupyTHBIH JHCT
COCTABJISICT JIEKTOP MOTOKA. C MapIIPyTHBIA JIUCTOM 00y4aroIerocs 3HaKOMSAT J0 Hauaja JabopaTOpHOro MPaKTHKyMa.

Bce cTymeHThl niepen HayasoM paboThl B JIAOOPATOPHUU MPOXOJSIT MHCTPYKTAXK MO TEXHUKe Oe3omacHocTH. Kakmbrii
CTYACHT B CIIEIUAIBLHOM >KypHalle CTaBUT CBOIO MOJIHCH O TOM, YTO OH IPOCIYIIAT HHCTPYKTAX IO TEXHHKE OE30MacCHOCTH
paboThI B TaOOPATOPUU U 00SI3YESTCs BBITIONHATH BCE MyHKTHI HHCTPYKIIMHU 110 TEXHUKE OE30MacCHOCTH .

1. CTyaeHTHI He HOITyCKaroTCst K paboTe B 1abopaTopuyl B BEPXHEH 0Jexk/Ie U IIPU OTCYTCTBHHU OEII0To XanaTa.

2. CTy}leHT JOIYCKACTCsI K BBIIIOJHEHUIO pa6OTbI TOJIBKO TIIOCJIE «OITyCKa», T.€. IPOBEPKU MNPEIIoAaBaTCIEM
TOTOBHOCTHU CTYJCHTA.

[OTOBHOCTB CTY/IEHTA K BBIMOJHEHHIO JIAOOPATOPHOM PabOThI COCTOUT B CICAYIOLIEM:

a) TMOATOTOBJIEHA TeKymias paboTa, MOATOTOBKA BKIIIOYAET: Ha3BaHHE pAOOTHI, TEOPETHYECKOE BBEACHHE, CXEMY
yCTaHOBKH, paboune (opmyns! M GopMynsl Uil pacueTa IOTPEIIHOCTeH; mepedeHb MpHOOpPOB M NPHHAIEKHOCTEH
(TeXHUYIeCKHe XapaKTePHCTHKU 3aMONHAIOTCS B JaOOpaTOpHN); IepedeHb 3aJaHiui M TaOIHIB! IS 3aIHCH PE3YIIbTaTOB
U3MEpEeHui;

0) 3HaHWE DKCIEPUMEHTAa M TEOPHH JAHHOW paboThl B paMKax ONMUCAHHUs pabOTHl B NPAKTHKYME U ydeOHHMKE, YMEHHUE
paboTath ¢ mpubopamMu, yCTaHOBKaMH, 000py/I0BaHHEM;



B) 3HaHME TPaBWJI TEXHUKH O€30IacHOCTH Ipu pabore ¢ mpubopamu M 00OpYIOBAHHEM, HCIIOJIb3YEMBIM B JIQHHON
pabore.

3. CTyZAEHT He JIOITyCKaeTcsl K BHIIOJIHEHHIO PadOTHI, €CIIH:

a) OTCYTCTBYET J1a0OPaTOPHBIH KypHal (B KadecTBe JaOOpaTOpHOro JKypHala CTYAEHT UCIIONb3YeT OOy TEeTpaab) WiIn
HE MOJTOTOBJIEH IIPOTOKO,

6) CTYACHT HE€ 3HACT TCOpUHU pa60TI)I B paMKaxX TEOPETUYECKOTO BBCIACHHUA B IMPAKTUKYME U HE MNPEACTABIACT, YTO U
KaKuM METOIOM OH 6yI[€T U3MEPSATD;

OZ[HaKO J10 OKOHYaHUA na60paTopH0r0 3aHsATHA CTYJICHT, HE HOJ'Iy‘{I/IBHII/Iﬁ JOITYCK, pa60TaeT B J'Ia60paTOpI/II/I, YCTpaHss
JOITYIICHHBIC HeI[Opa6OTKI/I.

4. CtyzneHTaM, IPOIYCTUBILINM 3aHITHUS 110 yBAXKUTEIHBIM IMPHUMHAM (MMeeTcs IOMyCK U3 JeKaHaTa), IPeAoCTaBIIeTcs
BO3MOXKHOCTh €€ BBIMIOJIHEHHS BO BpeMs yKa3aHHOE BEAyIIMM IpemnogaBareneM. CTyaeHTaM, MPONMYCTUBIIMM 3aHATHS II0
HEYBaXXUTEIbHBIM MPUYMHAM, IPEJOCTABISETCS BO3MOXHOCTD €€ BBIMOIHEHUS B 3aUETHYIO HEJEINI0 Ha «IyOJIepcKOM» 3aHATHU
BO BpeMs YKa3aHHOE BemylmMM InpenofaBareneM. CTyAeHTHI, HyXAaloUIHecs B JOMOJHUTEIbHONH IOATOTOBKE, MOTYT
BOCIIOJIB30BAaTECS yciryraMu LIeHTpa DOooIHATENEHOT0 00pa3oBaHus ¥ MPo(ecCHOHANFHOM HOATOTOBKH.

5. B TeueHne OJHOI'O 3aHATHSA, KaK IIPaBUJIO, JONYCKACTCS BbIIIOJIHEHUEC HE Oosee OHHOﬁ na60paT0pH0171 pa6OTLI.

6. He JOITYCKa€TCsl COBMECTHas pa60Ta 2-X W OOJIBIIEr0 YHCIIa CTYACHTOB 3a OZ[HOﬁ yCTaHOBKOﬁ, €CJIn 3TO HEC
MpeayCMOTPEHO METOANYICCKUMU YKa3aHUSIMU K BBIITOJTHEHUTIO TIaHHOM pa6OTI)I.

7. Ha TUTYIbHOM JIHCTE JTaOOPAaTOPHOTO XKypHaJIa IOJKHBI OBITh YKa3aHbl ()aMHIN M MHULMAJBI CTYJICHTA, KOJ| y4eOHOit
rpynmnsl. OdopMiIeHHe KaXIOoH padoThl HAYMHAETCS ¢ HOBOM CTpaHHUIBL. CXeMbl U Tpa(UKd BBHIOIHIIOTCSA KapaHOAIIoOM, BCe
3aIMCH JICNIAIOTCSl PYUKO#l, I Tpa)MKOB HCIOIB3yeTCsl MUUIMMETPOBasi Oymara, WM OHH BBIIOJHSIOTCS C MCIIOJIb30BaHHEM
KOMIIbIOTEpa; TpaMKH BKJIEHBAIOTCI B J1a0OpaTOpHBIA JKypHan. Ha pacueTHbIX CTpaHML@X [OJDKHBI 0O0s3aTeNbHO
NPUCYTCTBOBATh paboure GopMyIIBl ¢ MTOJCTAHOBKOM Pe3ybTaToB MPSIMBIX U3MEPEHHH M KOHCTaHT B OJHOW CHCTEME CIMHHII.
Ha »Tux xe cTpaHHIax MpOU3BOIUTCS pacyeT rmorpemHocteid. Odopmienue paboThl 3aBepIIacTCs] HAMCAaHHEM BBIBOJIOB.

B BBIBOZaX TOIDKHBI COTEPKATHCS OTBETHI Ha CIISYIOIINE BOIPOCHL:
a) 4TO ¥ KaKMM METOJIOM H3MepPsUIOCh,
0) IpHu KaKUX yCIOBUSX;
6) pe3ynbTaThl ¢ a0COMIOTHOI M OTHOCHTEIBLHOM MOIPEIIHOCTSIMH; aHAJIU3 PE3YJIBTATOB H IIOIPEIIHOCTEH.
8. [IpueM «3amuTe» 10 TabopaTopHOi paboTe 3aKIIF0YaeTCs B IPOBEPKE:
a) pe3yJIbTaToB paboTHI,
0) TOCTOBEPHOCTH PacyeTOB U HX COOTBETCTBUS U3MEPEHUSM,
B) IPaBWIEHOCTH MTOCTPOCHUS IpaduKoOB,
) ohopMIIeHHs pabOTHI U BEIBOJIOB.

BrmonnenHas pabora oTMeuaeTcs B JKypHaJle CTYAEHTA IOJIMCHIO MPENoaBaTelsi U MPOCTAaHOBKOHM naThl. Pabota cumraercs
3a4TE€HHOH, €CIIM Ha CTPAHUIIE, I/Ie HAUMHACTCS €€ OIMCAHNe, IMEETCs 3 TOJIUCH TPETIOaBaTels: 3a «IOMYCK», «BBITOTHEHHE)
U «3amuTa» . [locie BHIMOIHEHMS M 3aIIUTHI BCeX JIAOOPATOPHBIX paboT MperoaaBaTeNb B )KypHale CTyJCHTA AENAeT 3alliCh:
«Bce mabopatopHbIe pabOTHI, TPEAYCMOTPEHHBIE MAPIIPYTHBIM JIMCTOM, BBIITOJIHEHEI U 3aIIUIICHBD, CTABUT MOAIIHCH U JIaTy.

9. XKypnan npenoxasaresst XxpaHUTCS y TpertogaBaresns. [IpaBrna BeneHns sKypHaia IpernojaBaTens.

1. B rpade xypHama ydera BBINOJHEHHBIX CTYAEHTaMH JIaDOPATOPHBIX paboT menaeTcs OTMETKA O BBIIONHEHHH. Ecmun
paboTa «3allnIeHay, JeNaeTcs OTMETKA O 3allUTe.

2. B ciyyae OTCYTCTBHUS CTYACHTa Ha TaOOPATOPHOM 3aHATHH B )KypHAJC ydeTa BHIMOJHEHHBIX CTYACHTAMH JIAOOPATOPHBIX
paboT MHIIETCS KHOY.

3. Oko110 paboThI, NPOMYIIEHHOH MO YBaXXKUTEIBHON MIPUYUHE (TOMYCK U3 ACKaHATa), IHIIETCS «YB.).
TIpaBuna paboTs! mpenoaaBatesnel B 1ab0paTOpUN B 3a4€THYIO HEJISITIO
1. K BEIOTHEHNIO PabOT AOMYCKAIOTCS CTYAEHTHI, KOTOPBIM JIEKTOP MITH BEYIIUH IPEToaBaTeNb MPEIOCTaBIII IOITYCK.

2. JexypHbIi TperogaBaTeNb JeTaeT OTMETKY O BBITOJHEHHH J1Ta00opaTOpHON paboTHl B KypHae CTYIAECHTAa U B JKypHalle
ydeTa BBIIOTHEHHBIX CTYAE€HTaMH1 JIaAO0OPaTOPHBIX paboT.

C cornacus BEAYLICTO MperioaaBaTeilss CTYACHT MOXKET 3alllUTHUTb pa60Ty JACXKYPHOMY IPENoAaBaTeito, IMPOBOANUBLIEMY
3aHATUA.

3. JJabopaTopHble paboThl, BHIIOJIHEHHbIE B TEYEHHE CEMECTpa, IPUHUMAET TOT IPENoAaBaTesb, KOTOPBIN POBOIMII 3aHATHUS
C TPYNNOH B TeueHHe cemecTpa. B ciydae OTCYTCTBUS MO YBaXKMTENbHOI NMPHUYMHE 3TOTO IMpenojaBaTens Ha 3a4eTHON
Hejiene, 3a4eT 1o JJabopaTopuy NpHHIMAET JIeKTop. [Ipu oTCyTCTBHH TeKTOpa — 3aB. KadeIpoi.

4. Bo Bpems mpoBemeHHs Ja0OPAaTOPHBIX pPabOT y4eOHO-BCIIOMOTATENBHBIM IIepcoHaN J1abopaTopuy paboTaeT Iox
PYKOBOJCTBOM BeyIIMX 3aHATHI MpenoaBaTesei 1 3aB. 1a00paTOpUsIMHU.

11.6. MeTonnyeckune ykasaHus A5 CTYAeHTOB



Ilo noaroroBKe K JI€KIHOHHBIM 3AHATHAM

W3ydeHue AUCHUIIMHBI TPeOyeT CHCTEMATHYECKOTO M IIOCIEAOBATETbHOIO HAKOIUIEHUS TEOPETHYECKHX 3HAHHH,
CJIeIOBATENBHO, POIYCKH OTJEIBHBIX TEM HE MO3BOJIIIOT NTyOOKO OCBOMTH IpeaMeT. CTyieHTaM HeoOX0aUMO:

1. mepen KaXkaoM JeKIHel MpocMaTpyuBaTh pabouyto MPOrpaMMy AUCUUIIIMHBL;

2. mepen cuenyromei Jekueil Heo0X0AMMO MPOCMOTPETh O KOHCIEKTY MaTeprall IpeablIyIIeH.

IIpn 3arpygHeHHSX B BOCHPHATHH MaTepHalla CIeAyeT OOpaTHThCS K OCHOBHBIM JIMTEpaTypHBIM HCTOYHHKaM. Ecim
pa3o0paTbcsl B MaTepHane He yIalloch, HEOOXOIMMO 0OpaTHThCS K JIEKTOPY WM K IIPENOAaBaTelio Ha MPAaKTHIECKUX 3aHATHSX.
He ocrapsiiTe «OenbIx IATEH» B OCBOCHIH MaTepraal

ITo camocTOsITEIbHOMY BBINOJHEHHIO HHAMBHIY AJIBLHBIX 32JaHMI

VYcBoeHHe MaTepualna AUCUUIIIMHBI BO MHOTOM 3aBUCHT OT OCMBICIIEHHOTO BBINOJIHEHUS JOMAIIIHETO 3aJaHus.

ITpu pernennu 3amad 1e1eco00pa3HO PyKOBOACTBOBATHCS CIEMYIOMINMHU NIPABUIAMH.

1. IIpexne Bcero, Hy>KHO XOpOIIO BHUKHYTh B YCIIOBHE 3aJauH, 3aMHcaTh KPAaTKO €€ yCIOBHE.

2. Ecnu mo3BomsieT XxapakrTep 3a7adn, 00s3aTeIbHO ClIeNlaiiTe pUCYHOK, MOSICHSIOUINN €€ CYIIIHOCTb.

3. 3a peAKMMH HUCKIIOYECHHSIMH, KaIas 3ajada JOJDKHA OBITh CHadayla pemieHa B oOmeM Buzae (T.e. B OYKBEHHBIX
0003HaYEHNSX, a HE B YHCJIAX), IPUYEM HCKOMasl BEJIMYMHA JIOJDKHA OBITH BRIpAYKEHA Yepe3 3a/JaHHbIC BEJIMIHHBL.

4. Ilomy4uB perreHre B 00IIeM BHAe, HY)KHO TIPOBEPHTH, IPABIIILHYIO JIU OHO UMEET Pa3MEpHOCTb.

5. IlomyuwB YHCIIOBOH OTBET, HY)KHO OIIEHHTh €ro MpaBJONOmoOHOCTh. Takas OIEHKa MOXET B pse CllydaeB
00HApYKUTh OIHUOOYHOCTH MOIYYEHHOT'O Pe3ybTara.

Pemenne 3amau mpuHeceT HauMOOJBLIYIO MONB3Yy TOJNBKO B TOM ClIydae, €CIM OOyJaloOIIUics pelraeT 3aJadu
caMocCTosITeNnbHO. Pemmts 3amauy Oe3 momomy, 0e3 MOACKAa3KM 4acTo ObIBaeT HENErKo M He Bcerga ympaerca. Ho nmaxke He
YBEHUABIIHMECS YCIEXOM IIONBITKM HAHTH pelIeHHe, €CIM OHHM TNPEeANPUHUMAINCh JOCTaTOYHO HACTOHYMBO, MPHHOCST
OLYTHMYI0 IOJB3Yy, TaK KaK pa3BUBAIOT MBIIUIEHHE M YKPEIULIIOT BOJIO. PellleHue 3agad HM B KOeM cCllydae HeE CIeLyeT
OTKJIaJIbIBaTh HA MOCIECIHUN Bedep Hepesl 3aHATHAMH, KaK, K COXKaJICHHIO, HEPEZIKO IIOCTYNAIOT CTYACHTHL. B aTOM ciyuae Gonee
CJIOXKHBIE M TIPUTOM HamOoJjee comepKaTelbHble M IOJE3HBIC 33/1a4d 3aBEeJOMO HEe MOTYT OBITH penieHbl. B pexomeHmTyembIx
yueOHHKaX M COOpHHKAX 3a/1ad, B pa3zelie, B KOTOPOM ITOMENIEHBI 3aau Ul PEeLIeHHs, UMEIOTCSl IPUMEpHI (pacCMOTpEHHEIE
3agaun). [1o3TOMy TOIYKOM K PEUIEHHWIO JAHHON 3aJadd MOXKET IOCIY)KHTb O3HAaKOMJIEHHE C HECKOIBKHMH PEIICHHBIMHI
3aJadaMH.

ITo noaroToBKe K J1a00PaTOPHOMY NPAKTHKYMY

1. OcBoeHHe CTYyIEHTOM JaOOpAaTOPHOIO MPAKTHKyMa — HEOOXOAMMAas COCTaBHAs 4acTh PaOOTHl CTYICHTa NpH
ocBoeHUH Kypca PPC. Kaxnplif CTyIeHT 3a OJIMH CEMECTp JTOJDKEH BBIMOJHUTH 3-4 nabopaTtopHbie paboThl B 3 cemecTpe U 5-6
7a00paTOpHBIX paboT 1O HMHIMBHAYaTbHOMY TpaduKy B 4 ceMecTpe, yKa3aHHBIX B «MapmpyTHom» jucte. C rpadpuxom
BBINIOJTHEHUs pabOT CTYIEHT 3HAKOMHTCS 10 Hadana JabopaTOpHOro MPAaKTHKyMa.

2. Kakziplit cTyAEHT Tepes HadajaoM CeMecTpa IOIydaeT HMOJHBIH KOMIUIEKT JIUTepaTypsl - Habop y4eOHBIX mocobuii, B
KOTOPBIX IIOMEUICHBI ONMHUCaHus JTabopaTopHBIX paboT. MHCTpykuu mo nabopatopHbIM paboTaMm, OTCYTCTBYIOIIUM B YUEOHBIX
MOCOOUSIX, UIMEIOTCSL B UNTAJIBHOM 3ajie OMOIMOTEKE U B COOTBETCTBYIONLIEH Ta00paTOpHK Ha KadeaApe U KaKIBIH CTYICHT MOXKET
MOJYYUTh €€ BO BPEMEHHOE Mojb3oBaHHe. OmucaHne KaKAoi 1adopaTOpHOH pabOThI COAEPKUT IOCTATOYHO MPOpaboTaHHOE
TEOPETHYECKOE BBEJCHHE, OCHOBHBIE pacueTHble (opMyinsl M (OpMyJbl pacyera MOTPELIHOCTH, MOAPOOHOE OIHMCaHHe
1abopaToOpHON YCTaHOBKH, CIIEHAPHH MPOBENCHHUS JIAOOPAaTOPHOW padOTHI, BUIBI TAONWI, A BHECEHHS B HHX PE3yJIbTaTOB
U3MEpEeHHH, KOHTPOJIEHBIE BONPOCHI, JAIOIIHE CTYICHTY BO3MOXKHOCTh OCYIIIECTBUTH CAMOKOHTPOJIb YPOBHSI CBOEH IOATOTOBKH K
pabore.

3. CrynmeHT nomyckaeTcs K BBIMONHEHHIO PabOTHI TOJBKO IIOCTE «IOIyCKay, T.e. MPOBEPKH IPEIojaBaTereM
TOTOBHOCTH CTyJ€HTa. [ 0OTOBHOCTB CTYIE€HTA K BEIITOTHEHUIO Ta00PAaTOPHOH pabOTHI COCTOUT B CIIEIYIOIIEM:

a) B XypHaje (B KadecTBE JXypHala HCIOJB3YyeTCs OO0mas TeTpaab) MMeEeTcs OIMMCAHUE TeKymled IabopaTopHOM
paboTel: Ha3BaHWE pabOTHI, TEOPETHUYECKOE BBEICHHE, CXeMa YCTAaHOBKH, paboume ¢opmynsl W (GOpMyNsl IS pacyera
HOTPELIHOCTEH; TepedeHb MPUOOPOB ¥ IMPHHAJICKHOCTEH (TEXHHYECKHE XapaKTEPHCTUKM 3allOJHAIOTCS B JIabopaTopum);
HepeyeHb 3aIaHuil U TaOIHIBI TS 3aIIHCH PE3YJIbTaTOB HU3MEPEHHIA;

0) 3HaHWE SKCIEPUMEHTa W TEOPUH JaHHOU pabOTHI B paMKax OMHCaHUs pabOTHl B MPAKTHKyMe W y4eOHHKeE, YMEHHE
pabotaTh ¢ mpubopaMu, yCTaHOBKaMH, 000pyI0BaHHEM;

B) 3HAHWE MPaBUJI TEXHUKU OE30MACHOCTH MpU pabore ¢ mpubopamu ¥ 00OpPYIOBAHMEM, MCIIOJIL3YEMBIM B JAHHON
pabore.

CTyZAeHT He JOIYCKAaeTCs K BBITOJIHEHHIO PabOTHI, eClu:

a) OTCYTCTBYeT JIa00PaTOPHBII XKyPHAI MM HE IIOATOTOBICH IIPOTOKOIL,

6) CTyZEHT He 3HaeT TEOPHH PabOTHI B paMKaxX TEOPETHIECKOrO BBEJCHHUs B MPAKTHKYME U HE NMPEICTABISLCT, YTO U
KaKHUM METOJOM OH OyIeT U3MepsITh;

B) OTCYTCTBYET O€JIbIH Xajart.
OnHako 0 OKOHYAHHS Ia0OpaTOPHOrO 3aHATHSA CTYIEHT, He MONYYHMBIIMH NOIYCK, paboTaeT B JaOOpaTOPHH, YCTPaHSL
JIOIYIICHHBIC HeJOPabOTKH.

4. CryneHTam, NpOMYCTUBIIMM 3aHATHSA 10 YBAKUTENBHBIM MpHUYMHAM (MMEETCsl JOMyCK U3 JeKaHaTa),
HPENOCTABISETCA BO3MOKHOCTD €€ BBINOJIHEHHS BO BpeMsl yKa3aHHOE BeIylIMM npenojasareneM. CTyaeHTaM, IPOMyCTHBIINM
3aHATHA TI0 HEYBa)KUTEIbHBIM IPHYMHAM, IIPEAOCTABIACTCS BO3MOXKHOCTH €€ BBHIIIOJHEHMS B 3a4eTHYIO HEIeNo Ha
«my6IepckoM» 3aHATHH BO BpeMs, yKa3aHHOE BELYIIUM MIPENoIaBaTelleM.

5. B Teyenue 01HOTO 3aHATHA AOIMYCKAaeTCs BBIOJHEHUE He Oosiee 0JHO 1a00paTopHOH paboTHI.

6. He nmomyckaercsa coBMecTHass paboTa 2-X M OOJBLIEr0 4YMClIa CTYACHTOB 3a OJHON YCTAHOBKOH, €cliM 3TO He
npeaycCMOTPEHO METOAUYECKUMH YKa3aHUAMU K BBIIIOJIHEHUIO ﬂaHHOi’I pa6OTbI.



8. Ha turynepHOM JmcTe 71a00paTOpHOrO XKypHala JOJDKHBI OBITH yKa3aHbl (aMHIIMsS M WHHULOHUAIBI CTYHEHTa, KO
yuebHoi rpymmbl. OdopmineHne Kakmaoil pabOThl HauMHAETCs ¢ HOBOM cTpaHHUbl. CXeMmbl M TpadUKu BBIIOJIHIIOTCA
KapaHJallloM, BCE 3aIllMCH ASNAIOTCSA PYUKOM, Ui rpaKOB HCIOJIb3YeTCs MUJUIMMETPOBast Oymara, WM OHU BBIOJIHSIOTCS C
HCIIOJIb30BaHUEM KOMIIBbIOTEpa; TpadMKK BKICHBAIOTCS B JabopaTopHblid xypHan. Ilpu odopmieHnu paboTel HEOOXOAUMO
BBIICIATh CTPAHHUIBI JUI pacyeToB. Ha pacyeTHBIX CTpaHMIAX JODKHBI 00s3aTeNbHO HPHCYTCTBOBAaTH padoune (GopMmyisl ¢
MOJCTAHOBKON PEe3yJIbTaTOB HPSIMBIX M3MEPEHUH W (M3WYECKUX KOHCTaHT B OJHOHM cucrteMme enuHHUN. Ha 3ThX ke cTpaHHIax
NpOU3BOJUTCA pacueT mnorpemHocteil. OdopmiueHne paboThl 3aBeplnaeTcs HalMCAaHWEM BHIBOJIOB. B BBIBOJAxX MOIDKHEI
COZIEPXKATHCSL OTBETHI Ha CIIEIYIOIINE BOIPOCHL:

a) YTO U KaKUM METOJIOM H3MEPSIIOCh,

0) IpU KaKuX yCIOBUSX;

0) pe3ysbTaTH ¢ A0COTIOTHOM M OTHOCHTENHHON IMOTPEITHOCTSIMH; aHAIU3 PE3YJIbTATOB U IMOTPEITHOCTEH.
ITpueM «3amuTh» 110 J1abOpaTOpHOH paboTe 3aKIIF0YaeTCs B POBEPKE:

a) pe3ynbTaToB paboTHI,

0) OCTOBEPHOCTH PacyeTOB M MX COOTBETCTBHUS N3MEPEHHSIM,

B) IPaBUJIBHOCTH MOCTPOCHUS TPapHKOB,

T) oopMIIeHUS pabOTHI ¥ BEIBOJIOB.

Pabota cuuraercs 33‘{TeHHOI>i, €CJIM Ha CTpaHulE, TA€ HAYMHACTCA €€ OIMMCaHUuC, UMEETCS 3 NoAIUCH IpenoaaBaTeiis: 3a
«AOMYCK», «BBIIIOJIHEHUE) U «3aIllUTYy» C YKa3aHUEM OAaThbI.

ITo padote ¢ iuTepaTypoii

B paboueii mporpaMme AUCIMIUIMHBI MPEICTABICH CIICOK OCHOBHOM M JONOJIHUTEIBHOM JINTEPATYPHl — 3TO YYCOHUKH,
y4eOHO-METOIMYECKUE TTOCOOUS MM yKazaHHs. JlONONHUTENbHAS JIuTeparypa — yaeOHUKH, MOHOTpaduu, COOPHUKH HAYYHBIX
TPYIOB, KypHAIbHBIC ¥ Ta3€THBIE CTAThH, Pa3JIMYHbIC CIPAaBOYHHUKH, SHIMKIIONEANH, HTepHET-pecypChl.

JIrobas popma caMOCTOSATENBHOM PabOTHI CTyeHTa (IOATOTOBKA K CEMUHAPCKOMY 3aHATHIO, TOKJIALy U T.II.) HAUMHACTCS
C M3YYCHHUS COOTBETCTBYIOIIEH JINTEPATyphl Kak B OMOIMOTEKE / 3IEKTPOHHO-OMOINOTEUHOH cUcTeMe, Tak H JoMma. V3yueHue
yKa3aHHbBIX HCTOYHUKOB PAaCUIUPSET IPAHUIIBI TOHUMAHHS TPEIMETa JUCIUILUIHHBI.

IIpn paborte ¢ nuTepaTypodl BBIAEISIOTCS CIEIyIOIIMe BUIbI 3anucel. KoHcmekT — kpaTkash cxemaTuuyeckasl 3amuch
OCHOBHOTO COJEpXKaHUS HaydHOH paboTel. Llenmpro sIBIsSeTCS HE NEpenuChIBAHHE MPOU3BEACHUS, a BBIABICHHE €r0 JIOTHKH,
CHCTEMBI JOKa3aTeIbCTB, OCHOBHBIX BBIBOJIOB. XOpOIIMH KOHCIEKT JO/DKEH COYeTaTh ITOJHOTY H3IO0XKEHHS C KPATKOCTBIO.
Ilurata — TOYHOE BOCHPOU3BEICHUE TEKCTA. 3aKII0YACTCSI B KABBIYKHM. TOYHO YKa3bIBAeTCSl CTPAHUIA MCTOYHMKA. Te3HCHI —
KOHIIEHTPHPOBAHHOE HM3JI0)KEHUE OCHOBHBIX MOJIOXKEHUH MPOYHTAHHOTO MaTepuana. AHHOTAIMS — OYEHb KPAaTKOE H3JIOKECHHUE
COZepKaHMS IPOYUTAHHOH paboThl. Pestome — Hanbosee oOmre BHIBOABI M HOJIOXKEHHS PabOTHI, €¢ KOHIENTyalbHbIe UTOTH.

11.8. OcobeHHOCTH OpPraHu3aluu 00PA30BATEILHOI0 NMPoUecca I MHBAJIM/I0B M JINL ¢ OTPAaHUYEHHbIMHU
BO3MOKHOCTSIMH 310POBbSI

TIpodeccopcko-npenoaBaTeNbCKU  COCTaB  3HAKOMHTCA € NICHXOJIOTO-(DM3MOJIOTHIECKHMH  OCOOCHHOCTAMH
o0ydJarommxcss HWHBAIUJIOB M JIMI C OTPAHWYCHHBIMMA BO3MOXXHOCTSMH 3/0pPOBBS, HHAWBHAYAJIbHBIMH IIPOTpaMMaMHt
peabmuTanyy MHBATUIOB (TpH Hanmu4aun). [Ipu HE0OXOANMOCTH OCYIIECTBIISICTCS HOTMOIHUTENbHAS MTOIeP)KKa MPETIoJaBaHus
TICHXOJIOTaMH, COIHANBHBIMU PAa0OTHUKAMH, TIPOIIEIIINMY MTOJTOTOBKY aCCHCTEHTAMH.

Ipennonaraercs HCHOJNB30BaTh  COLMAJIBHO-AaKTHUBHBIE W pedieKCHBHBIE MeETOJbl OOYYeHMs, TEXHOJOIUH
COIMOKYJIbTYPHOH peaOMIINTALMK C IIETbI0 OKa3aHUsl MOMOIIY B YCTAHOBJICHUH ITOJHOIIEHHBIX MEXIMYHOCTHBIX OTHOIICHUH C
JIPYTMMH CTYAEHTAaMH, CO34aHMU KOM(pOPTHOTO IICHXOJIOTHYECKOro KIMMaTa B CTyaeHueckoil rpymme. ITox6op u paspaboTka
y4eOHBIX MAaTepHAIOB MIPOU3BOIATCS C YUETOM MPEIOCTABICHHS MaTepraia B pa3IMuHbIX (popMax: ayAuajabHOMN, BU3yalbHOM, ¢
UCTIOB30BAHUEM CIIEIHANBHBIX TEXHUIECKHX CPEJICTB M HHPOPMAIMOHHBIX CHCTEM.

OcBoenne aucuuruHBl JumamMu ¢ OB3 ocymiecTBisieTcs ¢ HCMOJIB30BaHHEM CPEACTB OOy4deHHs OOIero u
CIEIMANBHOTO Ha3HAYEHNS (IEPCOHANBHOTO U KOJUIEKTUBHOTO HCIIOIB30BaHNS).

Jnst crynentoB ¢ OB3 mperxycmaTtpuBaercst mocTymHas ¢GopMma NPeIoCTaBICHUsS 3aJaHUH OIEHOYHBIX CPEACTB, a
HUMEHHO:

B II€YATHON WJIM SNIEKTPOHHON (opMe (11 JIMI ¢ HapyIICHUSIMUA OIIOPHO-/IBUTaTENILHOTO anmnapara);

B TMIEeYaTHOU (hopMe WITH AIIEKTPOHHOU (GopMe C yBEINUYESHHBIM HIPH(TOM M KOHTPACTHOCTHIO (ISl JIMI] C HAPYIICHUSIMU

cilyxa, pedH, 3peHust);

METOJIOM YTEHUS aCCHCTEHTOM 33IaHMSI BCIYX (JUIS JIUI] C HAPYIICHUSIMHI 3PESHUS).

JlaGopaTopHbIe pabOTHI BEIMONHIIOTCSI METOZIOM BBIYUCIHTEIHHOTO SKCIIEPUMEHTA.

CryzeHTaM ¢ MHBAJIHJHOCTBIO YBEIHMUMBACTCS BPEeMs Ha ITOJTOTOBKY OTBETOB Ha KOHTPOJBHBIE BOIPOCHL. J[iIsl Takmx
CTYJICHTOB IIpeAyCcMaTpUBaeTCs JOCTYIHAas (opMa MPETOCTABICHNS OTBETOB Ha 3a/IaHUS, a UMEHHO:

MHUCbMEHHO Ha Oymare Wix HabopoM OTBETOB Ha KOMITbIOTEpe (IS JIMII C HAPYLICHUSMH CITyXa, Peun);

BHIOOPOM OTBETa M3 BO3MOXKHBIX BapUAHTOB IPU TECTHPOBAHUH C HCIOJH30BAHHEM YCIYT acCHCTEHTa (AJIs JIUIl C

HapyIIEHUsIMU OIIOPHO-IBUTATEIbHOTO ammapara);

YCTHO (U1 JIUI] ¢ HAPYIIEHUSIMH 3PEHUs, ONIOPHO-IBUTAaTEIbHOTO amnapara).

[Ipr HEOOXOIUMOCTH AJIsI OOYYAIOMINXCSI ¢ WHBAINAHOCTHIO TPOILEypa OLCHHBAaHHS PE3yJIbTaToB 00yYeHHS MOXKET
MPOBOJUTELCS B HECKOJIBKO ITATIOB.

12. YYEBHO-METOANYECKOE 1 TH®OOPMAIIMOHHOE OBECITEYEHHUE U CIUIIJINHBbI



WH}popMannoHHyI0 MOAAEPKKY OCBOCHUS NUCIHUIUIMHBI OCYLIECTBIsICT OnbmroTeka MHCTHTYTA, KOTOpas
obecreurBaeT 00YJIarOIMMUXCS OCHOBHOW yueOHOH, Y4eOHO-METOIUIECKON U HAYIHOH JINTEPaTypol, HEOOX0INMMOit
JUI OpTraHW3allid O0pa3oBaTEIBHOTO Iporecca mo aucuuiummHae. OO0mmii 00beM MHOTOOTpacieBoro (QoHaa Ha
01.03.2021 r cocraBnsier 60nee 405 000 3k3.

Bubmmoreka pacnonaraer yueOHOH, yaeOHO-METOIUIECKON W HAYTHO-TEXHHICCKOH INTepaTypoil B popme
MEeYaTHBIX M OJEKTPOHHBIX HW3JAaHWHA, a TakXke BKIOYAaeT oOQuIManbHble, CIPaBOYHO-OMOIHOrpaduuecKue,
CIeUaIN3UPOBaHHbIE OTEUECTBEHHBIC U 3apyOeXHbIe MepruoIyeckue U HHPOPMaIMOHHbIE H3anus. bubnnoreka
obecrieynBaeT IOCTYH K NMpogecCHOHAIBHBIM 0a3aM JaHHBIX, MH(OPMAIMOHHBIM, CIIPaBOYHBIM U ITOMCKOBBIM
crcTeMam.

Kaxpiit oOyuaronuiicsi odecriedeH CBOOOIHBIM JTOCTYIIOM M3 JF0001 TOUKH, B KOTOPOH UMEETCS JOCTYII K
cetu MHTepHET U K 2neKkTpoHHO-Onbnroreunoi cucreme (OBC) UHcTutyTa 1 YHHBEpcUTETa, KOTOpas COJAEPIKUT
pasnU4HbIC W3JAaHHWA 10 OCHOBHBIM H3YYaeMbIM JAWCIMIUIMHAM M C(OPMHPOBaHA IO COTJACOBAHHIO C
paBOO0IAIaTEIIMU YIeOHOH 1 yaeOHO-METOJMUECKON JIUTEPATYPHI.

[TonHbI TEpedeHb 3MEKTPOHHBIX MH()OPMAIMOHHBIX PECYpPCOB, HCIOIB3YEMBIX B IIpOIECcCe OOYUEHHS,
TIPEICTAaBJICH B OCHOBHOM 00pa30BaTeIbHON IIporpaMme.

12.1. IlepeyeHb OCHOBHOM U AONOJHUTEJLHON JUTEPATYPHI, HEOOXOAMMOH VIs1 0CBOCHHA
AUCUMIITHHBI

Mooyns |. «Xumuueckue memoowt ananuzay

a) OCHOBHAasI JIUTEepaTypa

OcHoBHas Jmreparypa Pexum J0oCTyIa O0becreueHHOCTh

bubnaunorexa HA
1. AnHanurthyeckas XUMHUS. XHMHYECKHE METOJbI aHalM3a:y4eO.ajisi CTYA. BY30B/pell. Ja

O.M.Ilerpyxuna, JI.b.Ky3nenosa.- M.: Jlabopatopus 3Hanuii, 2017.-464c. PXTY

2. BacwieeB B.II.  Anamutmueckas xumus. B 2-x u. Y.l I'paBumerpuueckuii u bubuorexa HIT Ja

TUTPUMETPHYECKUI MEeTObI aHaIM3a - M.: Beicu. mik., 1989.- 384 c. PXTY

3. COopHHK 3ajad IO XHMHYECKHMM MeTojaM aHanu3a. MeTonudecKue yKa3aHHs K
BBITIOJIHEHHIO WHIMBHIYaIbHBIX 3aJaHHH 110 KOJMYECTBEHHOMY XHMHYECKOMY aHaNu3y. | BuGmmorexa HU
I'OY BIIO «PXTY nwm. [I.M1.MenneneeBay», HoBomockoBckuii HHCTUTYT (¢mman), Coct.: | pXTY Ha
I'puropses B.1., Kpyunna T.M., Munse 10.®., ®ummonos B.H., Xopumko C.A.;
HoBomockosck, 2008.-104c¢.

bubimorexa HA

4. CrhpaBoyHHK TIO AaHAIUTHYECKOW Xumuu: cropaBounoe wusganue/ FO.FO.Jlypee.- Na
M.:Anbsnic, 2007r.-447c. PXTY
0) 10NOJHUTE/ILHAS JUTEepaTypa
JlonoHUTE b HAS IUTEpaTypa Pexum noctymna OGecre4eHHOCTh
1. JlaGopaTopHbIi MPAaKTUKYM IO XHMHYECKOMY KaueCTBEHHOMY aHaimmzy. U3m. 2-e
crepeoturn. / Coct. B.H.®Oumumonos, PXTY um. JI.U.Mengeneea , HoBomockoBcKumit bubmorera HI PXTY Ha
uHcTuTyT; HoBoMockoBck, 2013.-72c¢.
2. I'paBuMerpus. Meroandeckue ykazaHus k j1abopatopHoMy mpaktukymy/ I'OY BIIO
«PXTY um. JI.M.Menneneesa», Hosomockosckuit wuHcTHTYT (¢puiman), Cocrt.: | bubmuorexa HU PXTY Na
®umumonos B.H., fnkosa T.H.; HoBomockogrck, 2009.-90c.
Mooyns |l. «@u3zuko-xumuueckue memoovl AHAIUIAY
a) OCHOBHAasl JIMTepaTypa
OcHoOBHas JUTEpaTypa Pexxum noctyma O6ecne4eHHOCTh
1. Aunanurudeckas xumus. Dusnueckue M (PU3UKO-XUMHUYECKHE METOIbI aHanu3a: | bubmmoreka HU
Vuebnuk s By3os / A.D.)Kyko, U.®.Konocosa, B.B.Ky3nenos u np. ; [lox pex. O.M. | PXTY Ha
Terpyxuna — M.: Xumus, 2001.- 496¢
bubaurorexka HA
2. BacunseB B.II. Anamutnueckas xumus. B 2-x 4. Y.2. OU3UKO-XUMUYECKHE METOIBI Ja
PXTY
aHanu3a. - M.: Beicm. mik., 1989.- 384 c.




3. COopHuk 3amad N0 (H3UKO-XMMHYECKHM MeTOJaM aHamm3a: Yd4ed. mocobme / | Bubmmorexka HU

T.®.bopucosa, C.B.BacuneBa, B.U.I'puropseB u gp.; Ilox pex. B.A.BacumeBa,- M.: | PXTY Ha
MXTH um. [I..Menneneesa, 1989.-96¢.
4. CrnpaBoyHHK II0 aHAJIMTHYECKOW Xumuu: cropaBouynoe wuzganue/ 1O.JO.Jlypee.- Bubmiorexa HA Tla
M.:Anbsiac, 2007t.-447c¢. PXTY
0) 10MOITHUTEJIbLHAS JIUTEpaTypa
OcHOBHas JuTeparypa Pexum nocryna O6ecre4eHHOCTh
1. TIpakTukym no ¢pusuko-xuMuyeckuM Meronam anainusa./ Ilox pen. O.M. Ilerpyxuna.- buGmorexa HI Ha

M.: Xumus, 1987.-248 c. PXTY

2. Xopumko C.A. JlaGopaTopHbIi HPAKTHKyM M0 (DU3HKO-XMMHYECKHM MeToaaM | Bu6mamoreka HU
ananusa. OnTHuecKue MeTob! aHanusa.- Hosomockosek.: M3n. HU PXTY, 2014.-88c. PXTY Ha

http://moodle.nirhtu.ru/pluginfile.php/27318/mod_resource/content/1/MVY_onruka.pdf

3. Tpuropeee B.M., Mumses [0.D. DieKTpOXUMHYECKHE METOIbI aHAIU3A.
Jlaboparopusnii  mpaktukym./,  ®I'BOY BO  PXTY um. .M. .Menneneesa, | bubnuorexka HU
HoomockoBckuit uHcTHTYT((primain); HoBomockosek, 2015.-54c. PXTY
http://moodle.nirhtu.ru/pluginfile.php/27317/mod_resource/content/1/ITpakTukym%209M
A.pdf

3. ®unumonos B.H. JIaGopaTopHblii NpakTUKyM 110 HU3MKO-XMMHUYECKHM METOaM
aHanu3a. Xpomarorpaguueckie MeTo bl aHammu3a. Y 4e0HO-beTOAnYecKoe mocodue /
OI'BOY BO PXTY um. [1.11.MenneneeBa, HoBomockoBckuii mHCTHTYT((rIHAN);
HoBomockosck, 2018.-58c.
http://moodle.nirhtu.ru/pluginfile.php/27317/mod_resource/content/1/IIpaxTnkym%209M

A.pdf

Ja

bubimorexa HA
PXTY

bubimorexka HA

4. Orro M. CoBpeMeHHbIE METOAbl AHAIUTUYECKOH XHMHH: Iep. ¢ HeM. -2-H31.-
PXTY

M.:Texnochepa, 2006.-543c.

Jla

12.2. Undopmanuonnsie 1 HHGOPMAIHOHHO-00pa3oBaTeIbHbIE PECYPChI

[Ipu OCBOCHUM MUCIMIUIMHBI CTYACHTHI JOJDKHBI HCIOJIb30BaTh MH()OPMAIMOHHBIC U HHPOPMAIHOHHO-
00pa3oBaTeNbHBIC PECYPCHI CIEAYIOUINX IOPTAIOB U CallTOB!

1. Cucrema (enepanbHbix 00pa3zoBarenbHbIX TMOpTajoB. CuHCTeMa OTKPHITOrO 00pa3oBaHHMSI.
Koncantuurossiii neatp MOC OO P® [Dnekrponnslii pecypc] — Pexxum moctyma: http://www.openet.ru .

2. WudopMamOHHO-KOMMYHHUKAMOHHBIE TEXHOJOTMH B oOpaszoBanuu. Cucrema (enepaibHbIX
00pa3oBaTeNnbHBIX MOPTAIOB [DNEeKTPOHHBIH pecype] — Pesxxum moctyna: http://www.ict.edu.ru//

3. WNudpopmanmonnas cucrtema «ExgmHOE OKHO 1ocTyma K oOpa3oBareldbHEIM pecypcam». URL:
http://window.edu.ru/ .

4. caiit Kadenpsl, 6ubnmnoTexw, JUCLUIUIAHBIL: Pexum JlocTyna:

http://moodle.nirhtu.ru/mod/folder/view.php?id=

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJIMHBI

B coorBercTBHM ¢ y4eOHBIM IUIAHOM 3aHITHS 10 JUCHUIUINHE «AHAIUMUYECKAA XumMus u Qu3uko-
XumuuecKue mMemoovl ananu3a» NpoBoasiTcs B GopMe ayAUTOPHBIX, JaOOPaTOPHBIX 3aHATHH M CaMOCTOSITENbHON
paboThI 0OyUaromerocs.

VYueOHble ayAWTOpPHUU AL TPOBEACHMS 3aHATHH JIEKIMOHHOTO THIA, 3aHATHH CEMHUHApPCKOTo THIIA,
TPYNNOBBIX U HMHAMBHUIYANbHBIX KOHCYIbTAllUH, TEKYLIETO KOHTPONS U MPOMEKYTOUHOW aTTecTallud, a TaKxkKe
MOMEIIEHUsT JUII  CaMOCTOSITENbHOW pPabOThl  00ydYalOIMUXCs, OCHAIICHHbIE KOMIBIOTEPHON TEXHUKOH C
BO3MOYKHOCTBIO MOJKIIFOUEHUS K ceTH «VHTepHeT» u 00ecreyeHHbIe JOCTYIIOM B 3JIEKTPOHHYI0 MH(POPMAIMOHHO-
o0Opa3oBaTenpHyI0 cpeay MHCTUTYTa, TOMEIEeHHs I XpaHeHUsI U MPO(UIAKTHIECKOTO 00CTyKUBaHNS YIeOHOTO
000pyIOBaHHUS.

HanmeHnoBaHue . . [Tprcnocob1eHHOCTD
OCHaIIIEHHOCTD CIICIHAIBHBIX IIOMEIICHUI 1 IIOMEIICHUH U1 .
CIIeUAIBHBIX N MOMEILECHHH IS
. CaMOCTOSITEIbHOM PabOTHI
IMOMCIICHHUH U HCII0JIb30BaHUA
MIOMEIICHHUHN ISt WHBAJIHMAAMU U JIHLAMH C



http://moodle.nirhtu.ru/pluginfile.php/27318/mod_resource/content/1/МУ_оптика.pdf
http://moodle.nirhtu.ru/pluginfile.php/27317/mod_resource/content/1/Практикум%20ЭМА.pdf
http://moodle.nirhtu.ru/pluginfile.php/27317/mod_resource/content/1/Практикум%20ЭМА.pdf
http://moodle.nirhtu.ru/pluginfile.php/27317/mod_resource/content/1/Практикум%20ЭМА.pdf
http://moodle.nirhtu.ru/pluginfile.php/27317/mod_resource/content/1/Практикум%20ЭМА.pdf
http://www.openet.ru/

CaMOCTOSITENbHOM OTpaHUYEHHBIMU
paboThI BO3MOKHOCTSIMU
3JI0pPOBbS
JlexuyonHast ayauTopust | YdeOHBIE CTOJBI, CTYIIBS, JOCKA, M
484 (xopmyc 4)
MIPUCTIOCOOICHO
IlepenocHas mpe3eHTaMOHHAs TeXHUKA (TIOCTOSTHHOE XpaHEHHE B
ayn. 470)
Aynutopust Ne 376 st | YdeOHBIE CTOJIBL, CTYJIbS, JOCKA
KypCOBOTO
MIPOEKTHPOBAHUSI IlepenocHast mpe3eHTALOHHAS TEXHHUKA (TOCTOSIHHOE XPAHEHUE B IIPUCIIOCOBIICHO
(BBITTOTHEHUS ayn. 470)
KYpPCOBBIX paboT)
Aynautopust Juist | YueOHbIe CTOMBI, CTYNbS, JOCKA, MEI
TPYIIIOBBIX u
HH/IBHLYaTbHBIX IlepenocHast mpe3eHTaOHHAS TEXHHUKA (IOCTOSIHHOE XpaHEHHUE B IIPUCIIOCOGIICHO
KOHCYJIbTalui ayn. 470)
oOyuaromuxcst (Ne484)
Aynuropus it Y4eOHbIe CTOMBI, CTYbS, OCKA, MEI
TEKYIIEero KOHTPOJIS 1 6
IPOMEKYTOUHOM TlepenocHast mpe3eHTAOHHAS TEXHHUKA (IOCTOSIHHOE XPAHEHUE B TIpHUCIIOCOBIICHO
arrecramun (Ne484) ayn. 470)
Aynutopus amist TIK Pentium 1000MI' ¢ onepatuBHO# namAThI0 512 MOaiT u
CaMOCTOSTETbHOM MaMATHIO Ha KeCTKOM aucke 8 ['6aiT (2 mT.) ¢ BO3MOKHOCTBIO
PaBOTEI cTyeHTOB (N POCMOTpPa BHICOMATEPUAJIOB U IIPE3CHTAINIA.
376) Joctyn B UHTepHET, K DBC, 21eKTPOHHEIM 00pa30BaTeNbHBIM U
MH(OPMAIMOHHBIM pecypcaMm, 0a3e JaHHBIX JIEKTPOHHOTO KaTajora
HU PXTY, cucteme ynpasieHus y4eOHpIME Kypcamu Moodle, 6
y4eOHO-METOJUIECKIM MaTepHaIaM. TIpUCIIOCOBIICHO
IlepenocHas mpe3eHTaIMOHHAS TEXHHKA (TIOCTOSSHHOE XPaHEHHE B
ayn. 470
IIpunTep nasepHbIi
Ckanep
JlaGoparopust Y CTaHOBKH JJIsI BBITIOJIHEHUS] THTPUMETPUIECKUX HCCIeoBaHui (25
XAMHYECKUX METOJIOB mwrt.), Lentpudyra «Janetzki T-23», Mydenpnas neus [IM-10
. MIPUCTIOCOOICHO
anamm3a (Ne 363) (2urt.), Becsr Hando GR-300, Becoi Texno-xumunueckue EK-610i,
AxBopuctumsaTop 2-25.
JlaGopatopus ABTOMaTH4ecKas MUKpoOtopeTka (2mr), Xpomatorpad JIXM-8M]]
xpomarorpaduueckux (4mir), Xpomatorpad «Xpom-5», Xpomarorpad «IIBer-3006%,
METOJIOB POA3IENEHHS H XpOMaTOl"]fia(b «BeT-304, yCTAHOBKH /Il HOHOOOMEHHBIX NpHCOCO0IeH0
anamza (Ne 357) paznenenuit (8mr), mukponacoc (2mr), ®OK-56M (2mr),
TepMomKad.
JlaGoparopust CrexrpodoTtomerp CD-26, Cniekrpodotomerp CD-46,
crieKTpanbHbIX Metonos | Cretpodoromerp «Spekol-10» , Criekrpodpotomerp «Spekol-11», IpHCIOCo6IIeHO
anamsa (Ne 358) dotokonopumeTp «KDOK-2» (3mT), P0TO371€KTPOKOIOPUMETP
«DOK-56M» (2mrr.), [Tnamennsiii potometp «ITAXK-1» (2 mT.),
AxBomuctmmsitop 19-25.
JlaGoparopust Konnpykromerp (2mrt.), PH-Merp-mummuBonemetp 673M (41r.), PH-
37EKTPOXUMHYECKHX metp 121 (3mr.), Bonmermerp B27-A (3mit.), Kymomerpudeckas
Meronop amammza (Ne | YCTaHOBKa «Penan», Ocrumnorpag CB-69 (2mr), TTIK Intel MpPHCIOCO6IeHO
368) 1000MI 11 ¢ omepaTHBHOM MaMsAThI0 256 M6aiiT, KoMrurekt
UEKTPOJIOB.
IMomemenwne ms Y4eOHbIe CTOMbI, KAk, CTYINbS, JOCKa
XpaHEeHUs U
NPO(HIAKTHIECKOrO Cpenctsa (IpubOpHI, CTEHIbI), HEOOXOAUMBIE [/ TPOBEAEHHUS npHCrocobeHo
0BCITyKHBAHHS PO HUIAKTHYECKOTO 00CITY)KUBaHHUsI y4eOHOT0 000py10BaHUs

y4eOHOTrO




obopynoBaHus

TexHu4yeckne cpeacTBa 00y4eHHsI, CIIyKaIIHe JJIs1 IPeT0CTABIEHUSI
yueOHOo# uHpopMannu 00JIbIIOH Ay TUTOPUHU

udposoii npoextop BenQ PB6210 (monens PB62101024 x 768 XGA , cucrema orobpaxkenust 1-CHIP
DMD; o6bektuB, hokycHoe pacctosiaue F = 2.4 - 2.6, f = 24.0 - 29.1 mm; mamma 1x 200 Br (59.J9901.CG1);
mutanue -100 ~ 240 B mepem. Toka 3.5 A, 50/60 I't (aBTOMAT.); 3HEpromoTpebienue - 265 Bt (Makc.).

IMpoekmnmonHsIi 5kpan Da-Lite, meperocHoit; Jlocka (Jyist miucsMa MeIoOM — OTHOCTOPOHHSISL — IIBET
noBepxHocTH 3eneHbri. 1700x1000x20MMm. 1500x1000x20Mmm). Crarep
[IK Pentium 1000MI'11 ¢ oneparuBHOM maMsAThI0 512 MOaiT ¥ maMsThIO Ha JKeCTKOM naucke 8 I'0aift (2 mrT.) ¢
BO3MOKHOCTBIO TIPOCMOTPA BUACOMATEPHAIIOB U TIPE3CHTALIUH.

IIporpammHoe odecnieueHue

OnepanunonHnas cuctema XP moareepxkaeHue nuiensun, The Novomoskovsk university (the branch) -
EMDEPT - DreamSpark Premium http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-
€011-969d-0030487d8897

[IporpammHoe obecrieyeHre, 0beceYrnBarolIee BO3MOXHOCT MMPOCMOTPA MATEPHAIOB Ha 3JIEKTPOHHBIX
HOCHTEJISAX, nocTyn K nporpammam MS Office u Mathcad, nporpamme kommbroTepHOTo TecTHpoBanust SuperTest.

IleuaTHble U 3J1eKTPOHHBIE 00pa3oBaTelbHble M HHOPMALMOHHbIE Pecypchbl:

HNudopmannoHHO-METOANYECKHE MAaTepHANbL: YaeOHbIE TOCOOHS MO NUCIUIUIMHE; pa3faToOdHbI MaTepran
K paszienaM JISKIIMOHHOTO Kypca.

OneKTpoHHBIE 00pa30BaTeIbHBIE PECYPCHI: 3JEKTPOHHBIC MPE3EHTAINN K pa3/ieliaM JIEKIMOHHOTO Kypca;
y4eOHO-MeTOANIEeCKHE pa3pabOTKH B HIICKTPOHHOM BHJE; CIIPABOYHbIC MaTephalbl B MEYAaTHOM H JICKTPOHHOM
Buje; kadenpanbHas OMOIMOTEKA SIEKTPOHHBIX U3IaHUH.

14. TPEBOBAHUA K OHEHKE KAYECTBA OCBOEHUMA JUCIIUTIJINHBI

HauMeHoBaHue
®DopMbl U METOABI KOHTPOJIS U
OCHOBHBIE TTOKA3aTeJIH OIEHKH

pa3aejaoB OLCHKH



http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897

Pazpnen 1. uamep: Texkyumii KOHTPOJIb
- METOJbl KAyeCTBEHHOTO KOHTPOIA XUMHYeCKHX | Oyenusanue ypoeHA 3HAHUIL:
Beenenue B NpOLECCOB; — OIICHKA YCTHOI'O OIIpOCa Ha BCEX
AHAJINTHYECKYIO - MeTOJbl KOJMYECTBEHHOTO XHMMYECKOro M (DM3UKO- | Bumax 3aHATHI
— XHMHYECKOTO aHaJIN3a; Oyenuganue pe3ynbmamog o6yuenus 6
- OCHOBBI BO3MOYKHOCTEH ¥ OrpaHHYEHUH INPUMEHEHUS | 6ude yMeHUll U HABbIKOS.
AHATNTHIECKUX METOJIOB ; - OIIEHKA Pe3yJIbTaTOB KOHTPOJILHOTO
-00IMe TOAXO0/IBI K aHAIN3Y; MyHKTA.
-aITOPUTM NPOBECHHS MPEIBAPUTEIBHBIX OMIEPAIIHIA;
-METOJIbl pacueTa KOJIUUECTBA BEIECTBA. ITpomesKyTOUHAS ATTECTALHUS
Ymems: OLICHUBAaHUE YPOBHS
- OCYILECTBIATH BBIOOP METOA JUlsl 00pabOTKM NaHHEIX B | cpOPMHUPOBAHHOCTH KOMIIETEHIIMHI Ha
COOTBETCTBHH C ITOCTABICHHOHN 3a1adei; JK3aMeHe
- AQHAIM3HMPOBAThH PE3yJIbTaTHl PacyeTOB U OOOCHOBHIBATH
TIOJTy4EeHHbIE BHIBOAEL;
- IUTAaHUPOBATh XUMHYECKUH 9KCIIEpPUMEHT,
MIPOTHO3UPOBATH PE3YIbTaThl SKCIEPUMEHTA;
-MHTEPIPETUPOBATh IOIYUEHHBIE 3KCIEPUMEHTAIbHbIE
pe3yabTaThI;
- oueHuBaThb 3(P(PEKTHBHOCTH  HKCIEPUMEHTANBHBIX
METO/IOB;
- BBIOMpPATh METOJ HCCIIEJOBAHUS, METOANKY IPOBEICHHS
9KCIIEpHMEHTa B COOTBETCTBUM C  IIOCTaBJICHHBIMH
3aJayaMu;
- TPOBECTH METPOJOTUUECKYIO OICHKY ITOTPEIIHOCTH
Ppe3y/IbTaTOB U3MEPEHUH;
- TPOBECTH H3MEPEHHEe U OIEHHTh PEe3yIbTaT PEIICHHS
KOHKPETHOHM aHaIUTHYECKOH 3a1a4u.
Bnaoemuv:
-METOJJaMH  TEOPETUYECKOTO M JKCIEPUMEHTAIBEHOTO
HCCIIeI0BAHUS;
-HaBBIKAMH IPUMEHEHHS COBPEMEHHOTO
MaTeMaTHIEeCKOT0 HHCTPYMEHTApHUs [UISl peLIeHHs
XMMHYECKHX 33724,
- TEXHUKOMN 3KCIIEpUMEHTA;
- TIpHEMaMH BBIIOJHEHHs SKCIIEPUMEHTa IO 3aJaHHOI
WU BEIOpaHHOIT METOJIHKE;
- TEXHUKOH COCTaBJICHHUSI CXEMbI aHAIN3a aHAIUTA.
Paznen 2 3namo: Texkymuii KOHTPOJIb
- MeToJbl Ka4yeCTBEHHOTO KOHTPOJIS  XHMHYECKHX
TeopeTI/I‘{eCKI/Ie TIPOIICCCOB; Oyenueanue ypogHs 3HAHULU:

OCHOBBI U OTallbl
XUMHYECCKOI'O
Ka4y€CTBCHHOI'O
aHaJIn3a

- METOJbl KOJMYECTBEHHOTO XHMHYECKOTO W (DU3MKO-
XMMHYECKOTO aHaJN3a,;
- OCHOBBI BO3MOXKHOCTEH W OTrpaHMUYEHMH NPUMEHEHHUS
QHATNTUYECKHX METOJIOB ;
-001IMe TOJXO0/IbI K aHAIU3Y;
-aITOPUTM NPOBEJCHHS TPEIBAPUTEIbHBIX OIEPAIHii;
-MEeTO/Ibl pacyeTa KOJIUYeCTBa BELIECTBA.
Ymemp:

- OCYIIECTBIIATH BEIOOP MeToxAa Ui 0OpabOTKH TaHHBIX B
COOTBETCTBHH C TIOCTaBJICHHOU 3aqadeii;
- AHAIM3HPOBATH PE3yIbTaThl PACYETOB U OOOCHOBHIBATH
MIOTy4EeHHBIEC BHIBOABL;
- IUIAaHUPOBATh XUMHYECKUH IKCTIEPUMEHT,
MIPOTHO3UPOBATH PE3YJIbTAThl IKCIEPUMEHTA;
-MHTEpHPETUPOBaTh IOJYYSHHBIE OKCIEPHMEHTAJIbHBIE
pe3yibTaThl;
- omeHumBaTh A(GEKTUBHOCTH  IKCICPHMEHTAIBHBIX
METO/IOB;
- BBIOMpPATh METOJ HCCIEOBAHUS, METOANKY TPOBEICHHS
JKCIICpHIMEHTa B COOTBETCTBUM C IIOCTaBIEHHBIMH
3aJa4aMu;
- IPOBECTH METPOJOTMYECKYIO OLIEHKY MOIPEIIHOCTH
pe3yIbTaTOB HU3MEpPEHHH;
- NPOBECTH HU3MEPEHUE M OLEHUTH PE3YIbTAT PELICHHS
KOHKPETHOH aHAIMTHIECKOH 3a/1adil.

Bnaoemuv:
-METOJJaMH  TEOPETHYECKOTO M  IKCIEPUMEHTAIHEHOTO
HCCIIEeIOBAHMS;
-HaBbIKaMHU MMPUMECHEHUA COBPEMEHHOT'O

— OIIEHKa YCTHOTO OIIpOca Ha BCEeX
BUAAX 3aHATHI

Oyenuganue pe3yrbmamog 06yuenus @
8uUOe YMEHUU U HABBIKOG:

— OLICHKA 3 TECTHI

—  OIICHKA 3a JJabOPaTOPHBIHA
MPAaKTUKYM

IIpome:xyTOouHas aTTecTalUst

OIIEHMBAaHUE YPOBHS
c(OpPMHPOBAHHOCTY KOMITIETEHIIMH Ha
JK3aMeHe




MaTeMaTHIEeCKOT0 HHCTPYMEHTAPUs UL pELICHHs
XMMHYECKHX 33]ad;

- TEXHUKOMN 3KCIIEPUMEHTA;

- TIpHEeMaMH BBINOJHEHHs SKCIIEPUMEHTA IO 3aJaHHOM
WU BEIOpaHHOIT METO/IHKE;

- TEXHUKOHN COCTaBJICHHS CXEMbI aHAJIN3a aHAIUTA.

Pasgen 3

DTanel MpOBEACHUA
KOJIMYCCTBCHHOI'O
XUMHUYCCKOTI'O
aHaJm3a.

3namo:
- METoABbl KaveCTBEHHOTO
MIPOLIECCOB;
- MeTOJbl KOJMYECTBEHHOTO XHMHYECKOTO M (DU3HKO-
XMMHYECKOTO aHaJN3a;
- OCHOBHI BO3MOKHOCTEH W OrpaHUYCHUH IPUMEHEHHS
AHAITNTHIECKHX METOJIOB ;
-00ImMe TOAXO0/IBI K aHAIU3Y;
-ITOPUTM IIPOBECHUS TPEIBAPUTEILHBIX OIIePaIIHii;
-METO/Ibl pacueTa KOJIMYECTBa BELIECTBA.

Ymemo:
- OCYIIECTBIIATH BBEIOOP MeToAa i 00pabOTKU aHHBIX B
COOTBETCTBHH C TIOCTaBJICHHOM 3aqadeii;
- aHAIM3HPOBATh PE3yIbTaThl PACUETOB U OOOCHOBHIBATH
TIOJTy4EeHHbIE BHIBOJEL;
- IUIAaHUPOBATh XUMHYECKUH 9KCIIEPUMEHT,
IIPOTHO3UPOBATh PE3yJIbTAThl IKCIIEPUMEHTA;
-MHTEPIPETUPOBATh IIOIYyYCHHbIE 3KCICPUMEHTAIbHbIC
pe3yIbTaThl;
- OIIEHMBATh
METO/IOB;
- BBIOMpPATh METOJ HCCIECJOBAHUS, METOANKY NPOBEICHHS
JKCIIEpPUMEHTa B COOTBETCTBUM C IIOCTAaBICHHBIMU
3aJayaMu;
- IIPOBECTM METPOJOIMUYECKYI0 OLEHKY MOIPEIIHOCTH
pe3ysIbTaTOB U3MEPEHUH;
- TPOBECTH H3MEPEHHEe U OIEHHTh PEe3yIbTaT PEIICHHS
KOHKPETHOH aHaIUTHYECKOH 3a1a4u.

Bnaoemuv:

-METOJaMH TEOPETHYECKOTO H
HCCIIeI0BAHUS;
-HaBBIKAMH IPUMEHEHHS COBPEMEHHOTO
MaTeMaTU4EeCKOr0 HHCTPYMEHTApHs IS peILCHUs
XMMHUUYECKHUX 3a/1a4;
- TEXHUKOMN 3KCIIEpUMEHTA;
- TpHEeMaMH BBITOJHEHHs SKCIIEPUMEHTa II0 3aJaHHOH
WITH BEIOPaHHOIT METOJIHKE;
- TEXHUKOH COCTaBIICHUS CXE€MbI aHAIN3a aHAIUTA.

KOHTPOJIA XAUMHYCCKUX

3G (EeKTHBHOCTE  IKCIIEPUMEHTAIBHBIX

SKCIICPUMEHTAJIBHOTO

Texymuii KOHTPOJIb
Oyenusanue ypoeHs 3HAHUIU:

— OlLIGHKa YCTHOI'O OIIpoca Ha BCeX
BUJAX 3aHATHI
Oyenusanue pe3ynomamos 06yueHus 6

6UOe YMEHUL U HABLIKOS.

—  OILICHKA Pe3yJbTaTOB KOHTPOJIBbHBIX
MyHKTOB.

HpomemyTquaﬂ arrecrauusi

OLICHUBAHUE YPOBHS
c(hOpMHPOBAHHOCTH KOMIIETCHIIH Ha
JK3aMeHe

Paznen 4

Brrancnenus B
TUTPUMETPUIECKIX
METOJaX aHaIM3a

3uamop:
- MeToABl KadeCTBEHHOTO
MIPOIIECCOB;
- METOJbl KOJMYECTBEHHOTO XHMHYECKOr0 M (hU3MKO-
XHMHYECKOTO aHaJIN3a;
- OCHOBBI BO3MOXXHOCTEH W OrpaHUYCHUH MPUMEHEHHS
QHANTUYECKHX METOJIOB ;
-0011IKe TTOJXO0/IbI K aHAIN3Y;
-aITOPUTM NIPOBEJCHUS PEIBAPUTEILHBIX OMEPAITHH;
-METOJIbI pacdeTa KOJINIEeCcTBA BEIECTBA.

Ymemso:
- OCYIIECTBIIATH BEIOOP MeTO/a Il 00pabOTKU TaHHBIX B
COOTBETCTBHH C ITOCTABICHHON 3aa4ei;
- QHAIM3MPOBAThH PE3yJbTaThl PAacYeTOB U OOOCHOBHIBATH
IIOJIy4YCHHBIC BBIBOJBI;
- IIJJAHUPOBATh XUMUYECKUI JKCIIEpUMEHT,
MIPOTHO3UPOBATH PE3YIbTaThl IKCIEPUMEHTA;

KOHTPOJIA XAMHYCCKUX

-MHTEPIPETUPOBATh IIOJIyUCHHBIE 3KCIEPUMEHTAIbHEIE
pe3yIbTaThI;

- omeHumBaTh A(QPEKTUBHOCTH  IKCIICPHMEHTAIBHBIX
METOJIOB;

- BBIOMpATh METOJ HCCICJOBAHUS, METOANKY MPOBEICHHS
JKCIEPUMEHTa B COOTBETCTBUM C  IOCTABICHHBIMHU
3aJja4aMu;

- TPOBECTH METPOJIOTUYECKYIO OIIEHKY IIOIPEIIHOCTH
pe3yJIbTaTOB U3MEPEHUH;

Texkymmii KOHTPOJIb
Oyenuganue yposHs 3HAHUIL:

— OIIEHKa YCTHOTO OIIpOca Ha BCEX
BUAAX 3aHATHI

Oyenueanue pe3yibmamos 06yueHus 6
8uU0e YMEHULl U HABbIKOS.

—  OLCHKA Pe3yJIbTaTOB KOHTPOIBHBIX
MIYHKTOB.

— OLEHKA 3a JIJabopaTOPHBIH
TPaKTAKYM

—  OILICHKA 32 HHIUBHAYyaIbHOS
pacHeTHoOe 3a/1aHue

IIpome:xyTouHas aTTecTalUsI

OLIEHHBAaHHUE YPOBHS
c(OpPMHPOBAHHOCTH KOMITETCHIIH Ha
JK3aMeHe




- MPOBECTH H3MEPEHHE U OLEHHTh PEe3yJbTaT pEIICHHS
KOHKPETHOHM aHAIUTUYECKOH 3aa4H.
Bnaoems:

-METOJaMH TEOPETHUUECKOTO H
HCCIICI0BAHUS;
-HaBBIKaMU [IPUMEHEHUS COBPEMEHHOIO
MaTeMaTU4ECKOr0 HHCTPYMEHTApHs U1 pEILCHUS
XMMUUYECKUX 3a/1a4;
- TEXHUKOM 3KCIIEPUMEHTA;
- TpHEeMaMH BBINOJHEHHs SKCIIEPUMEHTa IO 3aJaHHOM
WU BBIOPAHHOI METO/IMKE;

- TEXHUKOH COCTaBIICHUS CXEMbI aHANN3a aHAIUTA.

SKCIICPUMEHTAJIBHOTO

Pazgen 5

Teopetuueckue
OCHOBBI
TUTPUMETPHUECKUX
METOZOB aHAJH3a

3nams:
- METOIObl Ka4eCTBCHHOTO KOHTPOJS ~ XUMHYECCKUX
MIPOIIECCOB;

- METOIbl KOJMYECTBCHHOTO XHMHYECKOr0 W (pHU3HKO-
XMMHYECKOTO aHaNN3a;
- OCHOBBl BO3MOYKHOCTEHl M OTpaHMUYEHUM NPUMEHEHHUS
AHATUTUYECKUX METOJIOB ;
-00111e TOAXOIbI K aHATIH3Y;
-aJITOPUTM TIPOBEICHHUS MIPEIBAPUTEILHBIX OTICPAIIHA;
-METO/Ibl pacueTa KOJMUeCTBa BEIeCTBa.
Ymemp:

- OCYIIECTBIIATH BBIOOP MeTO/a Uil 00pabOTKU JTaHHBIX B
COOTBETCTBHH C IIOCTaBJICHHOU 3aqaueii;
- QHAJIM3WPOBATh PE3YJBTATHl PACUCTOB U OOOCHOBHIBATH
MOJTy4eHHBIE BBHIBOJBI;
- IUTaHUPOBATh XUMUAYECKUI 9KCIIEPHMEHT,
MIPOTHO3HPOBATH PE3YJbTATHI IKCIICPUMECHTA;
-MHTCPIPETUPOBATh TOJYYCHHBIC JKCICPUMEHTAIIBHBIC
pe3ynbTaThl;
- OLICHUBATh
METO/IOB,;
- BEIOMpATh METOJI MCCIEAOBAHUS, METOIHUKY MIPOBEICHHS
9KCIIEPHMEHTa B COOTBETCTBHH C  MOCTAaBICHHBIMHU
3aJa4aMu;
- MPOBECTH METPOJOTHYECCKYIO OIICHKY MOTIPEITHOCTH
pe3ysIbTaTOB U3MEPEHUH;
- MPOBECTH HM3MEPEHHE W OICHUTH PE3YNbTAT PEIICHHS
KOHKPETHOM aHAJTMTHYCCKOU 3a/1a4H.

Bnaoemp:
-METOAaMH TEOPETHYECKOTO |
HCCIIeIOBAaHUS;
-HaBBIKAMH IIPUMEHEHHUS COBPEMEHHOTO
MaTeMaTHYECKOTO HHCTPYMEHTAPHS JJISl PEIICHUS
XMMHYCCKUX 3a/1aY;
- TEXHHUKOH SKCIICPUMEHTA;
- MpUEMaMH BBIMOJHEHUS SKCICPUMEHTa MO 3aJaHHOM
WJIM BEIOpAaHHON METO/IMKE;
- TEXHHUKOH COCTaBJICHHS CXEMbI aHAJIN3a aHATUTA.

S(b(l)eKTI/IBHOCTB OKCIIEPUMECHTAJILHBIX

SKCIICPUMEHTAJIBHOTO

Texymuii KOHTPOJIb

Oyenusanue ypoGHs 3HAHUIL:
— OIIEHKA YCTHOTO OIIpOca Ha BCeX
BHIAX 3aHIATHI

Oyenusanue pe3yibmamos 00yuenus 6
8uU0e YMeHUll U HABbIKOS:

—  OIICHKA Pe3yJIbTaTOB KOHTPOJIBHBIX
MYHKTOB.

— OLEHKa 3a IJabopaTOPHBIH
HOPaKTUKYM

—  OILCHKA 32 MHJUBHAYyaIbHOE
pacHueTHoOe 3a/1aHue

—  OLCHKA Pe3yJbTaTOB
KOHTPOJIBHOTO KOJUTOKBHYMA.

IIpome:xyTouHas aTTecTanus

OLIEHHBAaHUE YPOBHS
c(OpMHPOBAHHOCTH KOMIIETCHIIIH Ha
JK3aMeHe

Pasznen 6

Beenenue B pusuko-
XUMHYCCKHE METOBI
aHajM3a

3name:
- MeTOObl KAa4YeCTBEHHOTO KOHTPOJIS  XHMHYECKHX
MPOIIECCOB;

- METOIbl KOJIMYECTBCHHOTO XHMHYECKOr0 W (hU3HKO-
XUMHUYECKOTO aHaAJIM3a;
- OCHOBBI BO3MOXXHOCTEH W OTrpaHMUYEHHH NPUMEHEHUs
AHATUTHYECKUX METOIOB ;
-001I11e TOAXOIBI K aHAIH3Y;
-aJITOPUTM TIPOBEACHHUS MIPEIBAPUTEIHLHBIX OTIEPAIIHiA;
-METOJIbl pacyeTa KOJMYECTBA BENIECTBA.

Ymemo:
- OCYIIECTBIIATH BBIOOP MeTo/a AJisl 00pabOTKH TAHHBIX B
COOTBETCTBUHM C TIOCTaBJICHHOU 3aa4eii;
- aQHaAJIM3MPOBaTh PE3YJBTAThl PAaCUueTOB U OOOCHOBBIBATH
MOJTy9YEeHHBIE BEIBOJIEI,
- IUTaHUPOBATh XUMHYECKHI 9KCIIEPHMEHT,
MIPOTHO3HPOBATH PE3YIbTATHI IKCIIEPUMEHTA;

-MHTEPIPETUPOBATh IOJIYYCHHBIE JKCIEPUMEHTAIbHbBIE
pe3ynbTaThl;
- oneHuBaTh 3(M(MEKTHBHOCTh  IKCIEPUMEHTAIBHBIX

Texkymmii KOHTPOJIb

Oyenueanue ypogHs 3HAHULU:

— OIIEHKa YCTHOTO OIIpOca Ha BCEeX
BUAAX 3aHATHI

Oyenueanue pe3ynbmamos 06yueHus 6
8uUOe YMEHUU U HABBIKOG:

- OILIEHKA PEe3yJIbTaTOB KOHTPOJILHOTO
MyHKTA.

IIpome:xyTouHas aTTecTanus
OLICHUBAaHUE YPOBHS

c(hOpPMHUPOBAHHOCTH KOMIICTCHIINHT B
xoJ1e U hepeHIPOBAHHOTO 3a4eTa




METO/IOB;

- BBIOMpPATh METOJ HCCICJOBaHUS, METOANKY MPOBEICHHS

JKCIIepUMEHTa B COOTBETCTBUM C  IIOCTaBJICHHBIMH

3a/1a4aMu;

- TPOBECTH METPOJOTHYECCKYIO OIICHKY MOTPEITHOCTH

Pe3yIbTaTOB HU3MEPCHHIA;

- MPOBECTH HM3MEPEHHE W OICHUTH PE3YNbTAT PCIICHHS

KOHKPETHOM aHaJTMTHYCCKOU 3a/1a4H.
Bnaoems:

-METOlaMH  TEOPETUYECKOTO H

HCCIIEIOBAHNS;

-HaBBIKAMU [IPUMEHEHHS COBPEMEHHOTO

MaTEeMaTHICCKOTO HHCTPYMEHTAPHS JJISl PEIICHUS

XUMUYECKUX 3a]a4;

- TEXHUKOH SKCIICPUMEHTA;

- TpUEMaMU BBHIMONHEHUS SKCICPUMEHTAa 1O 3aJaHHOM

WK BBIOPAHHOIT METO/IHKE;

- TEXHMKOM COCTAaBJIEHUS CXEMBI aHAIIN3a aHAJIUTA.

SKCIICPUMEHTAJIBHOTO

Pazngen 7

CriexTpanbHble
METO/IbI aHAIN3a

3name:
- METOObl KA4YeCTBEHHOTO KOHTPOJIS  XHMHYECKHX
MIPOIIECCOB;

- METOIbl KOJMYECTBCHHOTO XHMHYECKOr0 W (PU3HKO-
XMMHYECKOTO aHaJIN3a;
- OCHOBBI BO3MOXKHOCTCH W OTpaHMYCHUN MPUMCHCHHUS
AHATUTUYECKUX METOJIOB ;
-001111e TOAXOBI K aHATIH3Y;
-aJITOPUTM TPOBEACHUS MIPEABAPUTEIHLHBIX OTICPAIIHA;
-METOJIbI pacyeTa KOJIMYEeCTBA BELIECTBA.
Ymemo:

- OCYIIECTBIIATH BBIOOP MeTO/a Uil 00pabOTKU TaHHBIX B
COOTBETCTBHUH C ITOCTABICHHON 3aa4ei;
- QHAIM3HMPOBAThH PE3yJbTaThl PacyeToB U OOOCHOBHIBATH
MOJTy4eHHBIE BBHIBOJBI;
- IUTaHUPOBATh XUMUAYECKUI 9KCIIEPHMEHT,
MIPOTHO3UPOBATH PE3YIbTATHI IKCIICPUMEHTA;
-MHTEPIPETHPOBATh TOIYyYCHHBIE JKCICPUMEHTAIbHbIC
pe3yIbTaThI;
- OILICHMBATh
METO/IOB,;
- BBIOMpPATh METOJ HCCIIEJOBaHUS, METOANKY IPOBEICHHS
JKCTIIEPHMEHTa B COOTBETCTBHH C TOCTAaBJICHHBIMHU
3aJa4aMu;
- TPOBECTH METPOJOTHUYECKYIO OIICHKY MOTPEIIHOCTH
Ppe3y/bTaTOB U3MEPEHUH;
- TIPOBECTH HW3MEPEHHE U OLEHHTh PEe3yJbTaT PElICHHS
KOHKPETHOH aHATMTUUECKOH 3a/1auil.

Bnaoembs:
-METOJlaMH  TEOPETHUYECKOTO M
HCCIIEI0BaHMUS;
-HaBBIKAMH IIPUMEHEHHUS COBPEMEHHOTO
MaTeMaTHYEeCKOTO HHCTPYMEHTAPHS ISl PEIICHHUS
XAMHYECKUX 3a/1a4;
- TEXHUKOMN 3KCIIEpUMEHTA;
- MpUEMaMH BBIMOJHECHUS SKCICPUMEHTa TIO 3aJaHHOM
WJIM BEIOpAaHHON METO/MKE;
- TEXHUKOH COCTaBJICHHUS CXEMbl aHAIN3a AaHAIUTA.

S(b(l)eKTI/IBHOCTI) OKCHEPUMEHTAJILHBIX

OKCIEPUMEHTAJIBHOTO

Oyenueanue ypoeHs 3HAHUIU:
— OIIEHKa YCTHOTO OIpOca Ha BceX
BHUAX 3aHIATHI

Oyenuganue pe3ynbmamog o6yuenus 6
6UOe YMEHUll U HABBIKOG.

—  OLEHKA Pe3yJbTaTOB KOHTPOJIBHBIX
IIYHKTOB.

—  OIICHKA 3a J1abOpaTOPHBIHA
HNPaKTHKYM

—  OIICHKA 32 HHAUBHAYAIbHOEC
pacueTHoe 3a7aHue

—  OIICHKA Pe3yJIbTaTOB
KOHTPOJIBHOTO KOJUIOKBHYMA.

IIpomMexkyTOUHASI aTTECTALUSA
OLICHHBAaHNUE YPOBHS
cOpMHUPOBAHHOCTH KOMIICTCHIHH B
xoze i hepeHIPOBaHHOTO 3a4eTa

Paznen 8

QHGKTPOXI/IMI/I"ICCKI/IC
METOAbI aHaJIn3a

3name:
- MeTOObl KAYeCTBEHHOTO KOHTPOJS  XHMHYECKHX
MPOLIECCOB;

- METOJbl KOJMYECTBEHHOTO XHMHYECKOTO W (DHU3HKO-
XUMHUYECKOTO aHaAJIM3a;
- OCHOBBI BO3MOYKHOCTECH W OTpaHHUYCHUN NPUMEHEHHS
AHAJIIUTUYCCKUX METOOB ,
-001111e TOAXObI K aHATIN3Y;
-aJITOPUTM TIPOBEJICHUS TIPEIBAPUTEIbHBIX OIEPALIHii;
-METO/IBI pacieTa KOJINYECTBA BEIECTBA.

Ymemo:
- OCYILECTBIISITh BBIOOP MeTo/a sl 00pabOTKY TAHHBIX B
COOTBETCTBHH C MOCTABJICHHON 3a1a4eii;
- QHAIM3MPOBATH PE3yJbTaThl PAacYeTOB U OOOCHOBBHIBATH

Oyenueanue ypogHs 3HAHULU:
— OIICHKA YCTHOTO OIIpOCa Ha BCEX
BUAX 3aHATHI

Oyenuganue pe3yibmamog o6yuenus 6
8U0e YMEHULL U HABLIKOS.

— OICHKA Pe3yIbTaTOB KOHTPOJIBHBIX
IIYHKTOB.

— OIICHKA 3a IJaO0PaTOPHBIH
MPaKTHKYM

—  OICHKA 33 MHANBHIYaJIbHOE




MOTy4EHHbIE BHIBOABL;

- TUIAaHUPOBATh XUMHYECKUH IKCTIEPUMEHT,

MIPOTHO3MPOBATH PE3YIbTAThI SKCIIEPUMEHTA;

-MHTEPIPETUPOBATh IOIYUEHHBIE 3KCIEPUMEHTAIbHbIE

pe3ybTaThl;

- OLCHHUBATh

METO/I0B;

- BBIOMpPATh METOJ HCCIIEJOBaHUS, METOANKY IIPOBEICHHS

JKCIIEpIMEHTa B COOTBETCTBUH C  IIOCTaBICHHBIMHU

3a7a4aMu;

- TPOBECTH METPOJOTUUECKYIO OLEHKY IOTPEIIHOCTH

pe3yJIbTaTOB M3MEPEHUH;

- IPOBECTU M3MEPEHHE U OLICHUTH DPE3yJIbTAT peIleHUs

KOHKPETHOH aHaIMTUYECKOU 3a/1auu.
Bnaoemyv:

-METOJaMHU TEOPETUYECKOro U

HCCIIeI0BAHMUS;

-HaBBIKAMU IPUMEHEHHS COBPEMEHHOTO

MaTeMaTUIEeCKOT0 HHCTPYMEHTAPHUS UL pELICHHS

XMMHYECKHX 33724,

- TEXHUKOH 3KCIEPUMEHTA;

- IpUEMaMU BBINOJHEHUS OSKCICPUMEHTAa IO 3aJaHHOM

WU BEIOpaHHOIT METO/IHKE;

- TEXHUKOH COCTaBJICHHs CXEMbI aHAJIN3a aHAJIUTA.

3(1) (I)eKTI/IBHOCTB SKCHEPUMEHTAIBLHBIX

9KCEPUMEHTAJIBHOTO

pacuyeTHOEC 3a1aHuEC
— OLICHKA pe3yJIbTaTOB
KOHTPOJIBHOT'O KOJIJIOKBHYMA.

I[IpomexkyTouHas aTTecTanus
OILICHHBAaHUE YPOBHS
c(hOpMHPOBAaHHOCTH KOMIIETCHITHH B
xoze mudhepeHIIpOBaHHOTO 3aUeTa

Paznen 9

Xpomarorpaduieckue
METOJIBI Pa3ACIeHHs U
aHaNIM3a BELIECTB.

3name:
- MeTOObl KA4YeCTBEHHOTO KOHTPOJIS  XHMHYECKHX
MPOLIECCOB;

- MeTOJAbl KOJIMYECTBEHHOTO XHMHYECKOTO M (hu3mKo-
XHMHYECKOTO aHaJIN3a;
- OCHOBBI BO3MOXKHOCTEH W OrpaHUYCHUH IPUMEHEHHS
AQHAINTHIECKHX METOJIOB ;
-001IIHe TTOAXOIbI K aHAIH3Y;
-aITOPUTM NPOBEJCHHS IIPEIBAPUTEIBHBIX OIIEPAIIHIi;
-METOJIbI pacdeTa KOJINIEeCTBA BEIECTBA.
Ymemso:

- OCYIIECTBIIATH BEIOOP MeTOAa I 0OpabOTKH JaHHBIX B
COOTBETCTBHUH C ITOCTABICHHON 3aa4ei;
- AQHAIM3HMPOBAThH PE3yJbTaThl PAacYeTOB U OOOCHOBHIBATH
TIOJTy4EeHHBIE BHIBOJBL;
- IUIAaHUPOBATh XUMHYECKUH 9KCIIEPUMEHT,
MIPOTHO3MPOBATH PE3YIbTAThl SKCIEPUMEHTA;
-MHTEPIPETUPOBATh IOIYUCHHBIE SKCIEPUMEHTAIbHbIE
pe3ynbTaThI;
- OIIeHMBaTh
METO/IOB,;
- BBIOMpPATh METOJ HCCIIEJOBAHUS, METOANKY NPOBEICHHS
JKCIIEpMEHTa B COOTBETCTBUM C  IIOCTaBJICHHBIMHU
3amavyamu;
- TPOBECTH METPOJIOTUUECKYIO OIEHKY IOTPEIIHOCTH
Ppe3y/bTaTOB U3MEPEHUH;
- TPOBECTH H3MEPEHHEe W OIEHUTh PE3yNbTaT PEIICHHS
KOHKPETHOM aHaIUTHYECKOH 3a1a4u.

Bnaoemyo:
-METOJJaMH  TEOPETHUYECKOTO M|
HCCIIEI0BaHMUS;
-HaBBIKAMU IPUMEHEHHS COBPEMEHHOTO
MaTeMaTHYEeCKOT0 HHCTPYMEHTApHs JUISl pelIeHHs
XMMHYECKHX 33724,
- TEXHUKOH JKCIIEpUMEHTa;
- TpHEeMaMH BBIOJHEHHs SKCIIEPUMEHTa IO 3aJaHHOH
WITH BEIOpaHHOIT METO/IHKE;
- TEXHUKOH COCTaBJICHHUSI CXEMbl aHAIN3a AaHAIUTA.

3(h(EeKTHBHOCTE  IKCIIEPUMEHTANBHBIX

OKCHEPUMEHTAJIBHOTO

Oyenueanue ypogHs 3HAHULU:

— OIICHKAa YCTHOTO OIIpOca Ha BCEX
BHUAX 3aHIATHI

Oyenueanue pe3yibmamos 06yueHus 6
68U YMEHUL U HABBIKOS.

—  OLIGHKA Pe3yJIbTaTOB KOHTPOJIbHBIX
MTyHKTOB.

—  OIICHKA 3a J1abOpaTOPHBIHA
MPaKTUKYM

—  OIICHKA 32 HHIUBHIyaJIbHOE
pacueTHoe 3aaHue

—  OIICHKA Pe3y/bTaToB
KOHTPOJIBHOTO KOJUTOKBHYMA.

IIpomMekyTOUHASI aTTECTALUSA
OLICHHBaHHUE YPOBHS
cOpMHPOBAHHOCTH KOMIICTEHIHIT B
xoje auhepeHIPOBaHHOTO 3a4eTa

Pa3znen 10

O1ieHKa METOI0B
HHCTPYMCHTAIBHOTO
aHaJIM3a.

3name:
- METOAbI Ka4E€CTBECHHOT'O KOHTpOJ’Iﬂ XUMHUYCCKUX
MPOLIECCOB;

- METOJBbl KOJMYECTBEHHOTO XHMHYECKOTO H (DHU3HKO-
XUMHYECKOTO aHAJIN3a;

- OCHOBBI BO3MOJKHOCTEH W OrPaHUUYCHHUI MPUMEHEHHS
AHAJIIUTUYCCKHUX MCTO/JOB ,

-00111e NOAX0b!I K aHATIN3Y;

Oyenusanue ypoeHs 3HAHUIU:
— OLCHKA YCTHOTO OIpoca Ha BceX
BUJAX 3aHATHH

Oyenusanue pe3yibmamog o6yuenus 6
6U0e YMEHULL U HABLIKOS.




~JITOPUTM IIPOBEACHUS MPEABAPUTEIIBHBIX onepaum‘/'l; — OLCHKaA pE3yJIbTaTOB KOHTPOJIbHBIX

-METO/Ibl pacueTa KOJINYeCTBa BEIIECTRA. ITyHKTOB.

Ymemp: — OILCHKA 32 JJAOOPaTOPHBIH
- OCYIIECTBILTH BHIOOP METOMA 1715t 0OpPabOTKH JNAHHBIX B | IIpaKkTHKYM
COOTBETCTBHH C TIOCTABJIICHHOM 3a1aueii; —  OIIEHKa Pe3yJbTaToB

- aHaJIM3UpOBaATh PE3YJbTAaTbl paCH€TOB U 000CHOBBIBATh KOHTPOJIEHOTO KOJUTOKBHYMA.
TMOJIY4YCHHBIC BHIBOIBI;

- IUTAaHUPOBATh XUMHYECKUH OKCIICPUMCHT, | [IpomesKyTOUHAsI ATTECTALMS
IIPOTHO3UPOBATh PE3YJIbTAThI AKCIIEPUMEHTA,; OLICHUBAHHE YPOBHSI
-MHTCPIIPCTAPOBATh  TIOIYICHHBIC OIKCICPHMCHTANBHBIC | ¢d)opMHPOBAHHOCTH KOMIICTCHIHI B
Ppe3yJIbTaThL; xoze aud GpepeHInPOBAHHOTO 3a4eTa
- oueHuBaThb 3(P(PEKTHBHOCTH  IKCIEPUMEHTAIBHBIX

METOJIOB;

- BBIOMpPATh METOJ HCCIIEJOBaHMUS, METOIANKY TIPOBEICHUS
JKCIIEPHUMEHTa B COOTBETCTBHUM C IIOCTABICHHBIMU
3aJadaMu;
- TPOBECTH METPOJOTHUUECKYI0 OIEHKY IOTPEIIHOCTH
pe3yJIbTaTOB M3MEPEHUH;
- TPOBECTH H3MEPEHHE U OLEHHUTh PEe3yIbTaT pEUICHHS
KOHKPETHOH aHAIUTHYECKOH 3aa4u.

Bnaoemyv:
-METOJAaMU TEOPETUYECKOT0 U  OKCHEPUMEHTAIBHOIO
HCCIIeI0BAHUS;
-HaBBIKaMU NIPUMEHEHUs] COBPEMEHHOTO
MaTeMaTU4EeCKOr0 HHCTPYMEHTApHs IS peILCHUs
XMMHYECKHX 33724,
- TEXHUKOMN 3KCIIEpUMEHTA;
- TIpHEeMaMH BBIIOJHEHHs SKCIIEPUMEHTA IO 3aJaHHOM
WU BEIOPaHHOIT METOJIHKE;
- TEXHHKOH COCTaBJICHHsI CXEMbI aHAJIN3a AHAJIUTA.

[Ipunoxenue 1
AHHOTADIUSA
padoyeii nporpaMMsbl JMCIMILIHHBI

B1.0.17. Asanutnyeckas XUMusd U (GU3UKO-XUMUYECKHUE METO/IbI aHAJIN3A

1. OOwmas TpynoeMKocTh (3.c./ yac): 7/252.

yactbl «AHamuruveckas xumus» - 4/ 144, KonraktHas pabora 69,3 dac., U3 HHMX: JIEKIMOHHBIE 18 bac.,
naboparopubie S0dac., camocTosiTenbHas paborta ctyiaeHTa 39 vac. dopma MPOMEKYTOUHOTO KOHTpOJS B 3
CeMeCTpe: HK3aMEH.

yacth || «®u3nko-xuMuyeckue MeToabl aHaau3a » - 3 / 108 . KonrtakrHas padota 54 vac., U3 HUX:  JICKI[HH
18 ak. gac., maboparopubsie paboThl 36 ak. yac., camocTrosTensHas pabota 54 vac. PopMbl IPOMEKYTOUYHOTO
KOHTpOJISI B 4 ceMecTpe: 3a4eT C OLIEHKOH.

2. MecTo TMCHUILIMHBI B CTPYKTYpPe 00pa30BaTeIbHOI MPOrpaMMbl.

JucrmumHa peamusyercss B pamkax 0azooit wactm  OOIIl B1.0.17. Ins ocBoeHWs AWCHUIUTMHBI HEOOXOIUMEI
KOMITETEHIINH, C(pOPMHUPOBAHHBIE B paMKaX M3YUCHHUS CICAYIOMNX TUCIUIUIMH: HEOPTaHUYECKask XUMUS, IPUKIIATHAS
HHPOPMATHKA, OpTaHIICCKAS XFMUSL.

3. lleas U 32124 U3y4YeHUs! I CUMIIJIMHbBI

HGHBIO OCBOCHHMA JHUCHUIUIMHBI SABJISACTCA obecneuenue 0a30BOI MOATOTOBKM CTYACHTOB B obmactu
TCOPETUYCCKHUX OCHOB METOHAOB aHaIKW3a, MNPHUHIUIIOB U METOHOB I/I,HCHTI/I(i)I/IKaL[I/II/I XUMHYCCKUX COCﬂHHeHHﬁ,
OINPCACIICHNN KAa4Y€CTBCHHOI'0O U KOJMYCCTBCHHOTO COCTaBa BCUICCTBA, OBJAJICHUU HABbIKAMU pa6OTI)I Ha
COBPEMCHHBIX aHAJIUTUYCCKUX HpI/IGOan.

3a[1aq1/1 npenogaBaHusd JUCHUIIIIAHDBI:

- OBJIAICHUE TCOPETUICCKUMHU OCHOBaAMH COBPEMEHHBIX METO/IOB aHAIN3a,

- YMEHHE I'PaMOTHO IMOCTaBUTh U PCIINTHh aHAJIMTUICCKYIO 3a/la4y 110 ONPECACIICHNUIO COCTaBa O6’beKTa;

- npnoGpeTeHne HaBBIKOB HW TMPHEMOB AHAJIATHYCCKOTO OJOKCHECPHUMCHTA, ammnapaTypHO-U3MEPUTCIBHOTO
Mmoaxoaa K aHaJIu3y,




- 3HAKOMCTBO C aHaJUTHYECKOH MeTpojorueii, OBM kak CpeaCcTBOM HCCIECIOBAaHUS W OICHKH PE3yIbTaTOB

aHajmsa.

4. Copep:xaHue THCUHUIIJIHHBI

Tema 1. Benenune B aHATUTHYECKYIO XHMHIO
Tema 2. TeopeTndueckne OCHOBBI U 3TAIlbl XUMAYECKOTO KAYECTBEHHOTO aHATIN3a
Tema 3. Drambl IpoBeIeHAs KOIHYECTBEHHOTO XUMUYECKOTO aHAIH3a.

Tema 4. BoraucieHus: B THTPHMETPHIECKHX METO/IaX aHAIN3a.

Tema 5. Teopernyeckue OCHOBBI THTPUMETPHUYECKHX METOJIOB aHAIIH3A.

Tema 6. Beenenue B QU3UKO-XMMHUYECKHE METOBI aHAITU3A.

Tema 7. CriekTpasibHbIE METOABI aHATIH3A.

Tema 8. DeKTpOXUMHYECKHE METO/IBI AaHAIU3A.
Tema 9. Xpomarorpaduueckre METOIbI pa3eIeH s H aHAIN3a BEIECTB.
Tema 10. OnieHKa METO0B MHCTPYMEHTAJIBHOI'O aHAIU3a.

5. IInanupyemMsle pe3yJibTaThl 00y4eHHs MO AUCHMILINHE, o0ecreYHBalOLHe JOCTHKEeHU e

IJIAHMPYEMBbIX Pe3yJIbTATOB 0CBOCHHsI 00pPa30BaTe/IbHOI NPOrpaMMbl

B pesynprare ocBoenus OOII 6akanaBpuara o0ydJaromuiics T0IHKEH OBIAIETh CISTYIONIMH KOMIICTCHIIMSAMU H
I/IHZ[I/IKaTOpaMI/I JOCTUXKCHUA KOMHeTeHL[PIﬁ:
- O6uienpodeccuonanpublie komnereHmy (OITK) 1 HHIUKATOPBI UX JOCTHIKEHUS

HanmenoBanue
KaTeropu (TPYIIITbI)
obrrenpodeccrHoHaIbH
BIX KOMITCTCHIIUI

Kon u maumenosauue OITK
BBIITYCKHUKA

Kox u HanmeHoBanue nHAauKatopa goctmxenus OIMK

ECTeCTBeHHOHay‘{-
Has MoJAroToBKa

OIIK-1. CnocoGeH u3y4ars,
aHaIN3UPOBATH,
HCTIONB30BAaTh MEXaHU3MbI
XUMHUYECKUX PEAKLIMH,
MIPOUCXOAAIINX B
TEXHOJIOIMYECKUX IIpoLeccax
U OKpY’KaroIleM MUpE,
OCHOBBIBAsICh Ha 3HAHUSAX O
CTPOCHUM BEILlECTBa, IPUPOJIE
XUMHUYECKOU CBA3H U
CBOMCTBAX pa3IUYHBIX
KITACCOB XMMHYECKIX
3JIEMEHTOB, COCTMHEHUH,
BEIECTB U MaTEpPHaJIOB

OIIK-1.1. 3HaeT OCHOBHEIE CBEICHUSI O MEXaHM3MaX XMMHYECKHX
peakuuii, CTpO€HUH BELIECTBA, IPUPOJE XUMUUECKOM CBA3H U
CBOMCTBaxX PA3IMIHBIX KJIACCOB XUMUYECKHX 3JIEMEHTOB, COSINHEHHUH,
BEI[ECTB U MaTEePUAJIOB;

OIIK-1.2. CiocobeH aHaTM3UPOBATh U UCTIOIb30BATH CBEICHUS O
MeXaHU3MaX XUMUYECKHUX PeaKklUi, CTPOSHHUH BEIIECTBa, IPUPOJIE
XMMHYECKOH CBSI3M M CBOMCTBAX Pa3iIMYHBIX KJIACCOB XUMHYECKHX
9JIEMEHTOB, COSANHEHHH, BEIIIECTB U MATEPUAJIOB B TEXHOJIOTHUECKUX
IpoIeccax U OKPYKAIOIEM MHPE;

OIIK-1.3. Brameer HaBbIKAME POBEICHUS] XUMUYECKOTO aHAIIN3a;
HCTIONB30BAHUEM CIPABOYHOM XUMHUYECKOH TUTEPaTyphl; METO1aMU
MIPOBEACHUS XMMHUYECKUX PEaKIi 1 IPOIECCOB

OIIK-2. Cniocoben
HCIIOJIb30BATh
MaTeMaTH4YecKHe,
¢$usngeckue, GU3NKO-
XUMHUYECKHE, XUMHYECKHIE
METO/IBI ISl PELIeHHUS 3a/1a4

OIIK-2.1.3HaeT  COBpeMEHHbIE  MaTeMaTHueckue M (U3HKO-
XMMHYECKHE METOABl [UIl peIIeHHs 33Jad NpoQecCHOHATbHOU
JeATEIHOCTH;

OIIK-2.2. Brnageer W HCHONB3yeT COBPEMEHHBIE METOABI W 0a3bl
JAHHBIX JUIS PEIIeHHs 3a4a4 Ipo(heCcCHOHANBPHON AesTeNbHOCTH,
OIIK-2.3. [IpuMeHsieT OCHOBHBIE SKCIIEPUMEHTAIBHBIE METOIBI

npodeccHoHATEHON HCCIIeIOBAHNS (PU3UKO-XUMHIECKUX CBOMCTB BEIIECTB, a TAKKE

IeSITeNbHOCTH TEOPETHYECKHE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIHILUIHH K PEIICHHUIO
MPAKTHYECKUX BOMPOCOB XUMUYECKON TEXHOJIOTHH

OIIK-5. Cnocoben | OIIK-5.1. CrocobeH mIaHMpOBaTh M IPOBOAUTH (HU3MYECKHE U

OCYILECTBIISTH XAMHYECKHE IKCIIEPUMEHTHI, IPOBOIUTH 0O6PAabOTKY UX Pe3ysbTaToB U

9KCIIepUMEHTATbHbBIE OLICHWBATH IIOTPEIIHOCTH, BBIABHTATh THIOTE3bl M YCTAaHABIMBATH

HCCIIEN0BAHMS U UCIIBITAHHS
o 3aJaHHON  METOIHKE,
MPOBOJUTL HAOIIOJECHHUS |
U3MEPEHHS  C  YYETOM
TpeOOBaHHMIA TEXHUKH
6€30MacHOCTH,
00pabaTbiBaTh u
HHTEPIPETHPOBATE
9KCIIEPUMEHTAIIBHbIE
JIaHHbIE

TPaHUIBl WX [PUMEHEHHs, MPUMEHITh METOIbl MAaTEeMaTHYECKOTO
aHaIM3a ¥ MOJEIUPOBAHMS, TEOPETHUECKOTO M IKCHEPUMEHTATHLHOTO
HCCIIEI0BAHMS;

OIIK-5.2. ToToBR w3yd4aTh HAyYHO-TEXHHUUECKYIO HH(OpMAIIHIO,
OTEUECTBEHHBIH M 3apyOeXHBIIl ONBIT MO TEMAaTHKE HCCIIE0BaHMUS,

MOATOTOBKY JOKYMEHTAallU{, IPOEKTOB IUIAHOB M NPOrpaMm
MPOBEICHHUS OTACIBHBIX 3TATIOB pPadoT;
OIIK-5.3. ToroB WHCHOIB30BaTL 3HAHME CBOMCTB XHMHYECKHX

3JICMCHTOB, COQZ[I/IHCHI/Iﬁ U MaTepuajioB Ha UX OCHOBC IS PCUICHUA
3aga4 HpO(i)eCCI/IOHaHLHOfI JACATCIIBHOCTHU

—Ipodeccnonansusie komnereHuuu (I1K) 1 nHANKATOPBI X JOCTHKEHUS:




OcHoBaHHe

3agada
npodeccronamsHOH O6bext | Kon n HanMeHoBaHMe Kopn u HaumeHoBaHue (TpodeccHoHaNBHEIH
CATETBHOCTH 001aCTh 3HAHUSA TIK unaukaropa gocrmwkenus 11K CTAH/ApPT, AHAIH3 OTIBITA)
O060011eHHBIE TPYIOBbIC
dhyHKIUR
Hay4Ho-uccienoBaTe/1bCKHii THII 32124 npodecCHOHAIbHOI JesiTeIbHOCTH
Brimonnenne Xummaeckoe, |[[IK-5. CriocobeH| [TK-5.3. ['0TOB HCTONB30BaTh | AHAIH3 TpeGOBaHHH K
(yHIaMEHTAIBHEIX U | XHUMHKO- OCYINCCTBILATE 3HaHHE CBOMCTB XUMHUYCCKHUX npodeccHoHaTbHBIM
MPUKIATHBIX paboT | TexHosoruyeck [IPOBCACHHE paboT 10| 5emMeHTOB, COCAMHEHHH 1 KOMIIETCHIIHSIM,
MIOUCKOBOTO, oe 0GpaboTke W aHalM3y MaTepHAaIOB HAa UX OCHOBE IJISl | IPEIbSABIAEMBIM K
TEOPETUYECKOTO U IPOM3BOACTBO; [HAYIHO-TEXHHUECKOH | pemrenns 3a1au BBIITYCKHUKAM  HaIpaBJICHUS
9KCHEPHUMEHTAIBHOTO H)OpMaLiK 4l mpodeccronanbHON MOJATOTOBKH Ha PBIHKE TPY[a,
XapakTepa C IeJbIo [PC3yIBTaTOB JeATeTbHOCTH 06o6uieHne 3apy0eKHOTO
olpeeneHus 1CCIICI0BAHMHiA, OIIBITA, IIPOBEICHUS
TEXHUYECKUX BBIMOJHATH KOHCYJIbTalUA C BEIyLIUMH
XapaKTEePUCTUK SKCICPUMEHTEL u paboTozmaTensimu,
HOBO# TEXHUKH, a oopmIITh 00beIMHECHUIMHU
TaKke KOMIUIEKCa PE3yNbTaThI paboronmateneli orpacnu, B
pabort 1o pa3paboTke HCCIIeI0BAHMIT u KOTOPOit BOCTPEOOBaHbI
TEXHOJOTUYECKOH pa3spaboToK, BBITYCKHUKA B paMKax
JIOKYMEHTAIIHH. TOTOBHOCTH HaIpaBJIeHHS [TOJATOTOBKH.
OCYILICCTBIIATE IMpodeccrnonansHbIH
TIOATOTOBKY CTaHIAPT 40.011
AOKYMCHTALIHH, «CrnenanucT 1m0  HAYYHO-
TIpOCKTOB IUIAHOB M HCCIIeI0BATENbCKIM u
Epgggargm OIIBITHO-KOHCTPYKTOPCKUM
og:[enfnmx 3TarnoB pasp a6OTKaM»f,
YTBEp K ICHHBIH MIPUKa30M
pabot MuHucTepcTBa  Tpyna H
coLuaIbHOI 3aLUTBI

Poccuiickoit  ®epepanuu  OT
04.03.2014 Ne 121 =,

O600muIeHHas TpyzoBas
¢dyHKUIMS.

A. IlpoBeneHue HayuyHO-
HCCIIeI0BATENbCKIX u

OITBITHO-KOHCTPYKTOPCKHX
pa3paboToK MO OTACIbHBIM

pasmenam  Tembl.  A/02.5.
Ocyl1IecTBICHUE BBHITIOJTHEHHS
AKCIICDUMEHTOB U

B pe3yibrare nzydyeHusi IMCHUILUIMHBI CTY/IEHT 0aKaJaBpUATAa JOJIKEH:

3namo:

- METO/IbI KAUECTBEHHOT'O KOHTPOJISI XUMUUECKUX TPOLIECCOB;
- METO/IbI KOJIMYECTBEHHOTO XMMUUECKOTO M (PM3UKO-XUMUYECKOTO aHAITN3a;

- OCHOBBI BO3MOXKHOCTEH ¥ OTpaHUUCHUI IIPUMEHEHHNS aHAJTUTHIECKHX METO/IOB ;
-001IIMe TOIXOBI K aHATH3Y;
-aJTOPUTM NPOBE/ICHHS TTPEIBAPUTEIBHBIX OTICPALlHii;

-METObI pacy€Ta KOJIMYECTBA BEIICCTBA.

Ymemsn:

- OCYILECTBIISTH BBIOOp MeToIa Tl 0OpabOTKH JaHHBIX B COOTBETCTBHH C TIOCTABJICHHOW 3a1a4eii;

- aHAIM3UPOBATh PE3YNIBTATHl PACUYETOB U 0OOCHOBHIBATH MOTyIEHHBIEC BHIBOABL,

- INIAHUPOBATh XMMHUUYECKHUI SKCIIEPUMEHT, IPOTHO3UPOBATh PE3YNbTAThl IKCIIEPUMEHTA;
-UHTEPIPETUPOBATH M10JIyUYEHHBbIE SKCIIEPUMEHTANIBHBIE PE3YJIbTATHI,

- OLIEHNBATh 3G PEKTUBHOCTH IKCIIEPUMEHTAIBHBIX METOJIOB;
- BBIOMPATh METO UCCIIEIOBAHNS, METOJUKY HPOBEICHHUS SKCIIEPUMEHTA B COOTBETCTBHH C IIOCTABJICHHBIMU 3aa4aMH;
- IPOBECTU METPOJIOTHYECKYIO OLICHKY OIPEIIHOCTH PE3yIbTaTOB U3MEPEHUl;

- IPOBECTU U3MEPEHHUE U OLICHUTH PE3yJbTAT PEIICHNsI KOHKPETHON aHAIMTHYECKOH 3aJauu.

Brhaoemo:

-METOJJaMH TEOPETUIECKOTO U SKCIIEPHUMEHTATEHOTO HCCIICIOBAHNUS;
-HaBBIKAMH TIPHUMEHEHUS COBPEMEHHOTO MaTeMaTHYECKOTO HHCTPYMEHTAPHS TS peIICHHsT XHMHYECKHX 3a]1ay;
- TEXHUKOW DKCTIIEPUMEHTA;
- IPUEMaMH BBITOJIHEHUS SKCIIEPUMEHTA 110 33JJaHHOI UM BHIOPAHHOW METOIHKE;
- TSXHUKOW COCTaBJICHHS CXEMbI aHAJIM3a aHAJINTA;



6. Buabl yueOHOI padoThl 1 NX 00beM

Cemecmp 3,4

Cemectp No
Bun yueGHOI paboThI Beero 3 +
3.e. | akaj. 4. 3.e. |akan. u. 3.e. | akaj. 4.
OO01mast TPYA0EMKOCTh TUCIIHIIHHBI 7 252 4 144 3 108
KoHTakTHasi padoTa - ayANTOPHbIE 3aHATHA: 3,43 123,3 1,90 68,3 1,5 54
B TOM 4HcJje B (popMe NpaKkTHYeCcKOi 0 0 0
| HIONTOTOBKHA
Jlexmmn 1 36 0,5 18 0,5 18
B TOM 9YHCJIE B POpPME MPAaKTUIECKOH MOATOTOBKH 0 0 0
[pakruueckue 3anusatus (I13) 0 0 0 0 0
B TOM 9HCJIE B POpPME MPAKTUIECKOH MOTOTOBKH 0 0 0
JlaGopatopusie pabotsl (JIP) 2,39 86 1,39 50 1 36
B TOM 4HCJIe B (hOpMe IIPAKTUIECKON TTIOATOTOBKH 0 0
[Ipenpk3ameHaMOHHAS KOHCYIbTAIIUS 0,03 0,03
KonrtaktHas paboTa - MPOMEXKYTOUHAS aTTECTAIUSL 0,008 0,3 0,008 0,3
CamocTosiTesibHasi padoTa 2,58 93 1,08 39 15 54
KoHTakTHas caMocTosTeNIbHAs paboTa 40 35 34
CaMOoCTOsITeNIbHOE U3YUCHUE PA3/ICIIOB AUCIUIUTHHBI 17 4 20
DopMBbI KOHTPOJIS:
3auem c oyenxoii +
DK3aMeH 0,99 35,7 0,99 35,7 0
[MoaroToBKa K 3K3aMeHy. 0,99 35,7 0,99 35,7 0




