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1.11eam ocBOeHMSI TUCHHUILJIHHBI

[enssMu OCBOEHUS MUCHMUIUIMHBI «AHATUTHYECKAsT XUMUS U (PU3UKO-XUMUUYECKHE METO-
JIbI AHAJTM32a» SIBJISTFOTCSI YCBOGHUE O0YUYAIONUMUCSI OCHOB XMMHYECKOTO U (DU3HKO-XUMUIECKOTO
aHajan3a, He0OXOMUMBIX ISl YCIIEITHOTO OCBOSHHUS MOCIIEAYIONUX XUMHUUYECKHUX, 00IEONOIIOTH-
YECKUX U CHEIHATLHBIX JUCIUTUINH U U HOPMHUPOBAHHMS KBATU(PUITUPOBAHHOTO OaKaIaBpa.

OcHoBHas 3a/1a4a Kypca:u3y4uTh OCHOBBI XMMHUYECKOTO M (PU3HKO-XHUMHUYECKOTO aHaJIH-
32, HEOOXOAMMBIX JJIsl YCIICITHOTO OCBOCHHS TIOCTCIYIOMIMX XUMHUYECKUX, 00IIeONOIOTHIECKIX
Y CIEIUATbHBIX TUCIUILUINH U 1J1s1 (GOpMUPOBaHUS KBATU(PHUITUPOBAHHOTO OaKaiaBpa.

B pesynbpraTe m3ydeHus Kypca OOydarOUIUIICS OBJIa/IEBA€T HEOOXOMUMBIMH TEOpPETHYC-
CKMMH U TIPAKTUYECKUMH 3HAHUSMH 110 BOIIPOCAM XUMHUYECKOTO U (PU3UKO-XUMHUECKOTO aHAJIH-
3a.

[Ipu ocBOeHUM MAaHHOW AMCIUIUIMHBI YYUTHIBAIOTCS TPYAOBBIE (DYHKITUU CIICIYIOIIETO
po(hecCHOHATLHOTO CTaHIapTa!

22.005 CrienMaiaucT Mo TEXHOJOTUM MPOAYKIIMU W OpPTaHHU3aIlMU OOIIECTBEHHOTO IUTA-
Hus (yTB. npukazoM Muntpyzna Poccun ot 15.06.2020. Ne329n).

2.MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

CornacHo yueObHOMY MIaHy 1O HampasieHHIo moarotoBku 19.03.04 Texnomorusi mpo-
JOYKIMHM U OpraHu3aliy OOLIECTBEHHOTO MUTAaHHS AUCIMIUIMHA (MOAYINb) «AHAIUTHYECKAs XU-
MU U (U3NKO-XUMHUYECKHE METOJbl aHajHM3a» OTHOCHTCS K o0s3aTenbHON udactu bioka 1.
«Jductumnunsl (Mogynu)» b1.0.12.

JInst OCBOCHUS JAHHOW TUCHUIUTUHBI HEOOXOMMBI 3HAHUS U YMCHUS, IPUOOPETCHHBIC B
pe3ysbTaTe OCBOCHUS IMpEIIeCTBYIOMMX aAuciuiuimH: «Heopranndeckas xumusy», «Dusukay,
«MaremaTnkay, U IMO3BOJISICT 00YYarONIMMCS OHSATh POJIb, @ TAK)KE 3HAYCHHE OIICHKH CBOMCTB
IHIIEBOTO CHIPBS MPOIYKIIMU MUTAHHUS HA OCHOBE MCIOJIBb30BaHMS (pyH/IaMEHTABHBIX 3HAHUH B
00JacTu XUMHH.

B nanpueliniem 3HaHMS, YMEHHS W HaBBIKM, COPMHUPOBAHHBIC B MPOLECCE HU3YUCHHS
JVCIMIUIMHBL, UCTIONB3YIOTCS NMPH W3YyYCHUH CIEAYIOLIIMX AUCHUIUIHH: «be3omacHocTs mpojo-
BOJILCTBEHHOTO CBHIPbs», « T€XHOMOTHS MPOMYKIMHU CHEIHMANBHBIX BUAOB NUTaHUS»,«[Iummesast
OMOTEXHOJIOTHUSI».

3. [lnanupyemble pe3y/bTaThbl 00y4eHHs M0 JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHbIE C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUS 00pa30BaTe1bHOH

NPOrpamMMBbl

B pesynbTaTte n3ydeHus JUCHMILIMHBI O0OYUYaAIOLIUICS TOJKEH OCBOUTH TPYIOBble (DYyHK-
LUU:

VnpaBieHne KadecTBOM, O€30MAaCHOCTBIO M IPOCIEKUBAEMOCTBIO MPOU3BOACTBA IIPO-
JYKLIMU OOIIECTBEHHOTO0 MUTAHUS MACCOBOI'O M3TOTOBJICHUS M CHELMATM3UPOBAHHBIX MUIIEBBIX
npoayktoB (22.005 Cneunanuct 1Mo TEXHOJIOTHHM MPOIYKIUH U OpraHU3aluy OOIEeCTBEHHOTO
nutanus. TO. — D/02.6)

TPYZIOBBIE IEUCTBUSA:

22.005 Crienuanuct 1o TeXHOJIOTMH MPOAYKIUH M OpraHu3aluu OOIIeCTBEHHOTO IMHTa-
Hust. TO. — D/02.6:

BxoaHON M TEXHOJOTMYECKUH KOHTPOJIb KauecTBa ChIpbA, Moyy(padpuKaToB U roTOBOM
MPOAYKIMH JIJIsl OpTraHU3alMK PallMOHAILHOTO BEICHUS TEXHOJIOTHYECKOro Mpoliecca Mporu3Bo/-
CTBa B LEJAX Pa3pabOTKU MEPONPHUSATHIA MO MOBBILIEHUIO 3(P(HEKTUBHOCTH MPOU3BOJCTBA MPO-
JTYKIIMKM OOIIECTBEHHOTO MUTAaHUSI MAaCCOBOTO M3TOTOBJIEHUS M CIEUATM3UPOBAHHBIX MUILEBBIX
IIPOJYKTOB

Pa3paboTka MeTO0B MPOAYKIMH B MPOIIECCE TEXHUYECKOTO KOHTPOJISI U UCTIBITAHUS TO-
TOBOM MPOM3BOJICTBA MPOIYKIIMU OOIIECTBEHHOTO MUTAHHUSI MACCOBOI'O M3TOTOBJICHHS U CIIeLUa-
JIM3UPOBAHHBIX MUIIEBBIX MPOJTYKTOB



OcBoeHME TUCIUILIMHBI HATTPABJICHO HAa (POPMHUPOBAHHE CIEAYIONTINX KOMITETEHITHI:

YK-2 cnocoGeH ompenensaTs KPyr 3ajad B paMKaxX IMOCTaBJICHHOH €I U BBHIOMPATH OT-
TUMaJIbHBIE CIIOCOOBI UX PEHICHUS, UCXOI U3 JCHCTBYIONINX MPABOBEIX HOPM, UMEIOLITUXCS Pe-
CypCOB U OTpaHUYEHUHN

OIIK-2 criocoOeH MpUMEHSTh OCHOBHBIC 3aKOHBI U METOIbI MCCIICIOBAHHUI €CTECTBEHHBIX
HayK JUIs petieHus 3a1a4 npoeccuoHaIbHON AeSITeTbHOCTH

ITIK-1 cocobeH MCIob30BaTh TEXHUYECKHUE CPENICTBA IS U3MEPEHHUs OCHOBHBIX Iapa-
METPOB TEXHOJIOTMYECKUX IPOLIECCOB, CBOMCTB ChIPbs, MONYy(PaOpUKATOB M KaueCTBO TOTOBOM
MPOAYKUWH, OPTAaHU30BaTh U OCYLIECTBIISITh TEXHOJIOTMYECKUN MTPOLIECC TPOU3BOICTBA MPOIYK-
LMY TUTaHUs

[Inaaupyemsbie Kputepuu orieHnBaHus pe3yabTaToB 00ydeHUs
€3yIIbTaThI .
pesy Huzkuit
o0OyueHus .
(mOTTOPOTOBEIHA) . N N
(MHAMKATOPHI [Moporoesrit BazoBerit [IponsuHyTHIN
KOMIICTCHIIUS
TOCTHKCHUS
He chopmupoBaHa
KOMIIETEHIINN)
YK-2 He onpenensier YoBnerBoputenb- | Xoporiro onpene- | OTiIMIHO ompee-

I/II[-lyK.z — Onpe—
JIeJIsIeT Kpyr 3a7a4
B paMKax IMOCTaB-
JICHHOM 11€JIH,
ONpENEISET CBSI3U
MCKIAY HUMHU

KpYT 337249 B paM-
KaX IOCTaBJICHHOM
LIeTTH, OTIPEACIIACT

CBs3HU MG)KI[y HUMHA

HO OIpeAeNnseT
KpyT 3a/1a4 B pam-
KaXx IOCTaBJICHHOM
LI€JIA, ONIPEAEIISIET
CBSI3U MEXy HUMHU

JISIET KPYT 33724 B
pamKax 1mocTaB-
JICHHOM 1I€JIH,
OTIPENICTISICT CBSI3H
MEXITy HUMH

JISIET KPYT 33724 B
paMKax ImocTaB-
JICHHOM 1I€JIH,
OTIPEIETISICT CBSZH
MEXIy HUMH

N-2yk-2— [pen-
JIaraeT CIIocoObI
pEIICHHS TIOCTAB-
JICHHBIX 3a1a4 U

He npennaraer
CIIOCOOBI perIeHus
[IOCTaBJICHHBIX
3aja4 ¥ He 3HaeT

YactuuHo npena-
raer crocoOsI pe-
LICHUS IOCTABJICH-
HBIX 3a]1a4 ¥ yJI0-

IIpennaraet orpa-
HUYEHHBIE CITOCO-
OBl peleHus 1o-
CTaBJICHHBIX 337a4

IIpennaraer Bce
BO3MOXHBIE CIIO-
COOBI pemeHMs
IIOCTAaBJICHHBIX

OXXHIaeMbIe pe- O’KHJIa€MEBIE pe- BJICTBOPUTEIILHO U XOPOIIIO 3HAET 3a7a4 U OTJIUYHO
3YJIbTATHI 3yJbTATHI 3HAET OKUJAEMbIE | OKHUJaeMbIe pe- 3HAET O’KHIAEMbIE
pe3yIbTaThl 3YIBTATHI pe3yIabTaThI
OIlIK-2 He ucnionn3yere- | YactuuHo ucnonb- | He B momHOM 00B- | B monHOM 00BeMe
Ul-lonk2 — Uc- | crecTBEeHHOHAyd- | 3yeTECTECTBEHHO- |E€Me HCIIONb3yeTe- | UCTIONh3yeTecTe-
MOJIb3yeTecTe- HbIE 3aKOHEI TPU Hay4JHBIC 3aKOHBI CTECTBEHHOHAYY- | CTBEHHOHAYYHBIE
CTBCHHOHAYYHBIE- | pEIICHUH 3a7a4 MIpU PEIIEHUH 3a- | HbIE 3aKOHBI IIPU 3aKOHBI [IPH perie-
3aKOHBITIPUpETIIE- a4 peleHnu 3a1a4 HHHU 33124
HUH3a71a4
[IK-1 He 3naet metonsl | Y oBIETBOPUTENL- | XOPOILIO 3HAET OTINYHO 3HAET

I/I)1-2m<.1 — 3Haer
METOObI U3MEPE-

HU3MCPCHUA OCHOB-
HBIX ITapaMETpPOB

HO 3HAeT METOJIbI
HU3MEPEHHS OCHOB-

METO/Ibl UBMEPCHUSA
OCHOBHBIX I1apa-

METO/Ibl UBMEPCHUSA
OCHOBHBIX I1apa-

HUSI OCHOBHBIX TEXHOJIOTUYECKHUX | HBIX IAPaMETPOB | METPOB TEXHOJIO- | METPOB TEXHOJO-
MapaMeTpOB TeX- | IPOLIECCOB, TEXHOJIOTMYECKUX | THYECKUX MPOLEC- | TMYECKUX MpOoIec-
HOJIOTUYECKHUX CBOICTB CBIpb4, TIPOLIECCOB, COB, CBOWCTB ChI- COB, CBOMCTB ChI-
MIPOIIECCOB, 10Ty paObpUKATOB U | CBOIMCTB CHIPBS, pws, nonydadpuka- | pes, morydadpuka-
CBOICTB CBIpb, KauecTBO TOTOBOH | mony(paOpHKaTOB M | TOB U KA4ECTBO TOB U Ka4€CTBO
1mosiyGaOprKaToB | MPOIYKIMH Ka4eCTBO TOTOBOM | TOTOBOM MPOJYK- | TOTOBOM MPOAYK-

1 Ka4eCTBO roTo- HPOIYKINH 105031 115071

BOH NPOIYKIMH

W-3mx1 — Hc- He ucnonb3yet Y IOBIETBOPUTENB- | XOPOIIO UCTTONb- | OTIIMYHO KCTIONh-

MOJIB3YET TEXHU-
YECKHUE CPEACTBA
JUISL U3MEPEHUS
OCHOBHBIX Tapa-
METPOB TEXHOJIO-
TUYECKUX NpOoLec-
COB

TEXHUYECKUE CPe/l-
CTBa ISl U3Mepe-
HUS OCHOBHBIX
napaMeTpoB TeX-
HOJIOTHUECKUX
MIPOLIECCOB

HO HCITOJIB3YET
TEXHUYECKHUE CPEJl-
CTBa ISl U3Mepe-
HUSI OCHOBHBIX
apaMeTpoB TeX-
HOJIOTHUECKUX
MIPOIIECCOB

3yeT TEXHUIECKHE
CpeacTBa ISl U3-
MEPEHUsI OCHOBHBIX
rmapaMeTpoB TeX-
HOJIOTHYECKHX
MPOLIECCOB

3yeT TEXHUUECKUE
CpeacTBa ISl U3-
MEPEHUSI OCHOBHBIX
apamMeTpoB TeX-
HOJIOTHYECKHX
MPOLIECCOB

3




B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00Yy4aroLIecs JOIKHbI

3HaTh!

- TeXHOJIOTMU OpraHU3allMy Ipolecca caMooOpa30BaHus, IPUEMBI LIeJIeNoIaraHusl BO Bpe-
MEHHOH IIEPCIEKTUBE,

- METOJIbI U CPENICTBA XMMHUYECKOT O MCCIIEIOBAHNS BEILIECTB U X IIPEBPALLICHU;

- IPUHLIUIIBI COBPEMEHHBIX MHCTPYMEHTAIbHBIX METOI0B aHAJIN3A,

- IIPUHIIMIIBI COBPEMEHHOI'0 IPOrpaMMHOro obecredyeHus, pecypesl MIHTepHeTa 11 morcka
HE00X0IMMOW HHPOPMALIUU

Ymern:

- TI0JIH30BATHCS MMPHUOOPETCHHBIMU 3HAHUSAMHU TPH MPOBEACHUU KaYECTBEHHOTO M KOJIHMYe-
CTBEHHOI'0 XMMHUYECKOI0 aHAJIN3a,

- OCYIIECTBJIATH PACUETHI 10 MOJIYYEHHBIM SKCIIEPUMEHTAIbHBIM JaHHBIM, a TaKKe IpU pe-
LICHUH TEOPETUYECKUX 3a1ay;

- IPOBOJUTH PACU€Thl KOHLIEHTPALMU PACTBOPOB PA3IMYHbIX COEIMHEHUM;

- UCIOJIb30BaTh TEXHUYECKHUE CPEACTBA U1 U3MEPEHHSI OCHOBHBIX I1aPAMETPOB TEXHOJIOTH-
YECKUX IMPOLIECCOB, CBOMCTB ChIPhS, M0IY(HaOpUKATOB U KaYECTBO TOTOBOW MPOIYKIIMH,

- paboTaTh Ha NpUOOpPAxX, UCIOIB3YEMbIX B MHCTPYMEHTAILHOM aHAIIN3E;

Baanern:

- HaBBIKAMU BBINOJIHEHHSI XUMUYECKHUX JIa0OPATOPHBIX ONEparHii;

- METO/1aMU OIpe/ieNIEHUs] KOHIIEHTpalUil B pacTBOpax;

- METOJIaMHU OLICHKU CBOMCTB IHILIEBOTO CHIPbsI MPOAYKLIUU IUTAHHUS HA OCHOBE HCIOJIb30-
BaHUs (PyH/IaMEHTAJIbHBIX 3HAHUI B 00JIaCTH XUMUU;

- CTaTHUCTUYECKMMHU METOJaMU U CpEeICTBaMU OOpabOTKHM 3KCIEPUMEHTAIbHBIX JIaHHBIX
IIPOBEJICHHBIX HCCIIEA0BaHUN

3.1 Marpuua cooTHeceHHsI TeM/pPa3/1eJI0B Y4eOHOM JUCUMIIIMHBI (MOXYJIS)
U popMHUPYyeMBbIX B HUX YHUBEPCAJIBHBIX, 001eNPo¢eCcCHOHAIbHBIX
U NPo(eCcCHOHAIBHBIX KOMIIETEHIMH

Komnerenuun OO1ee

VK-2 |OIK-2| MK-1 | omHectso
KOMIICTCHIINN

Tembl,pa3 el ANCIATUTHHEL

AHanmuTudecKkas XUMUs Kak Hayka. MeTpoIorndecKue OCHOBBI
aHAJIMTUYECKON XUMUH. EJMHUIIBI KOJIMYECTBA BEIIECTBA U
CrocoObI BBIpKEHUS KOHIIEHTpaluii. Beroop Merona ananmsa.
AHanuTHYECKHUI CUTHAIL.

KauecTBeHHBII XUMHYECKUI aHATTN3. DJIeMEHTapHBIH, MOJIEKY-
TsipHBIN ¥ (a3oBbiil anann3. CymHocts. TpeboBaHMs K aHAIH-
TUYECKUM PEAKIUAM, UX YyBCTBUTEIBHOCTb U CEJIEKTHBHOCTb. + + + 3
JpoOHeblii u cuctemaruueckuii aHaym3. CUCTeMaTUYeCKUi aHa-
JIN3 HEM3BECTHOT'O CYXOr'0 BEIIECTBAa Ha KATHOHBI M AaHHWOHBI.

KonnuecTBeHHsIi aHanu3. MeTo1pl KOMTMYECTBEHHOTO aHAIN3a.
ObopynoBanue B KOJIMYECTBEHHOM aHaju3e. [IpaBuisHOCTD 1
BOCTIPOHM3BOJIMMOCTD aHann3a. TpeboBaHus, MpeIbIBIsIEMbIE K
peakuusaM B THTPUMETPUUECKOM aHanu3e. MizMepurensHas mo- + + + 3
cyna CriocoObl BEIpa)KeHHsI KOHIIEHTPALMK pacTBOPOB U BBI-
YHUCIIEHUE SKBUBAJIEHTHBIX MACC B PA3JIMYHBIX METOAAX TUTPH-
METPHUYECKOI0 aHaIM3A.

MeTo/1bI KNCTIOTHO-OCHOBHOTO TUTpOBaHUs. Touka HEUTpab-
HOCTH, TOYKA SKBUBAJICHTHOCTH ¥ KOHEUHAsl TOUYKA TUTPOBAHUS.
Teopus naaukaropos. MHTEpBan nepexoa OKpacku UHAUKATO- + + + 3
pa. [lokazarens THTpOBaHMS MHAMKATOpPa. BeIOOp MHAMKAaTOpa
JUIsl yCTAaHOBJIEHHS KOHEYHOM TOYKH TUTPOBAHMSIL.




Metoapl OKUCAUTENbHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHUSIIED-
MaHTaHAaTOMETPHSI, HOJIOMETPHSL, AUXpoMaToMeTpus. Muannka-
TOPBI, IPUMEHSIEMbIC B OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX + + + 3
METOJIaX: CIEIU(PUUECKUE U OKUCITUTEIBHO-
BOCCTaHOBUTEIHHBIE.

DOUBAKO-XUMUIECKIE METOIBI pa3IeIICHHUS BEIIECTB. DKCTPaK-
uus. TeopeTuueckue OCHOBBI 3KCTpaKIuU. OCHOBHEIE TApaMET-
PBI SKCTPaKTUPOBaHUsI. DaKTOPHI, BIUSIONINE Ha SKCTPAKIIUIO.
Ee Bo3MOXHOCTH 1 0071aCTh PUMEHEHUS.

Xpomatorpadusa. Kraccudukanus xpomarorpadudecKux Me-
ToNoB (amcopOUMOHHAs, pacrlpenenuTenbHas, HOHHOOOMEH-
Has). IX ocHoBHBIE mapaMeTphl. CIIOCOOBI BBITOJHEHHS, 00-
JIaCTh IPUMEHEHHSI.

doromerpudeckne Meroabl aHanmza. Kmaccugukamus. doro-
KOJIOPUMETPHSL. Crnekrpodoromerpus (MONeKyIsIpHO-
ancopormonnast). Teopust Meroga. OCHOBHOM 3aKOH (HOTOMET- + + + 3
pun (byrepa-Jlam6epra-bepa). [Ipubopsr u obmacte nprumMeHe-
HUS METOJIA.

Onrtuyeckue Metosl ananuza. Pedpaxromerpus. [omspumer-
pus. [Ipubopsr. [IpakTrueckoe npumenenue. OOmas xapakre- + + + 3
pHUCTHKA METOJIOB.

JlroMuHeCcIeHTHBIN MeTOA aHanu3a. Buapl, CIEKTPbl U UHTEH-
CHUBHOCTB cBeueHrs. O0IacTh MpUMEHEHHU METO/Ia.

Pannomerpuueckue MeToasl aHaiau3a. TeopeTHUeCKUe OCHOBBI.
Bunel pannoaxktuBHOro pacnaaa. Ckopocts pacnana. Mcrounu- + + + 3
KU PaJMOAKTUBHOIO U3I1y4YEHHUSI.

Maremarrnueckasi 00paboTka pe3yiabTaToB aHamm3a. DakTopsl,
BIMAIOLIME Ha pe3yiabTaThl aHaiu3a. llpuHUUIBI BeIOOpa
¢.x.m.a. [IpuuuHbl, Memialonme TOUHOMY aHalu3y mpoobl. Yys-
CTBUTEIILHOCTh METOJOB aHayin3a. [IpaBmiia oTOOpa HEOIHO- + + + 3
pomubix mpoO. OOecrneueHne MPeNCTaBUTENFHOCTA TPOOEI.
VYcpenHenue, cokpalieHne U TOMOTeHe3alus Mpod reTeporeH-
HBIX 00beKTOB. CTaTHCTUYECKHE KPUTEPUU MPU OTOOPE NPoo.

Buasl ommbok aHanm3a 1 ux pacueT. OCHOBHBIC TOHATHS, Xa-
PaKTEpU3YIOLINE Pe3yIbTaThl aHAJIN3a: TOYHOCTD, IPABHIIb-
HOCTb, BOCIIPOM3BOIUMOCTh. OMHMOKH ClTy4yaiHbIe U CUCTEMa-
tuaeckue. Mx pasmeprocts. [Ipomaxu. Ux oOHapyxkeHue mpu + + + 3
MaJIOM YHCiIe U3MepeHnid. BUIbl ccTeMaTHUeCKUX OTKIIOHE-
HUit. CrocoOBI BBIpaXKeHUs1 OMIMOOK — a0COIOTHBIX M OTHOCH-
TEJbHBIX.

4. CTpyKTypa " coJep:KaHue JUCHUILTHHBI (MOTYJINA)
OO01mmast TpyI0eMKOCTh TUCIUTUIMHBI COCTaBIsIeT 3 3a4eTHbIe enuHuIbl, 108 akas. gacos.

4.1 O0bemM JTUCUMILUIMHBI U BUABI Y4e0HOI padoThI

Kou-Bo akaz. yacoB
Bt sansiit 110 OYHOU 10 3a04YHOMI
(dopme obyuenus | hopme o0OydeHHUs
3 cemecTp 2 Kypc

OO01mas TpyI0eMKOCTh AUCIUTUIHHEI 108 108
KonrtakTHas pabota 00yJaronmxcsi ¢ mpenojaBareiaem, 1.49. 48 12
AyIUTOpHBIE 3aHATHS, B T.4. 48 12
JIEKITUH 16 4
nabopaTopHbie paboOThI 32 8
CamocTrosiTennpHas paboTa 33 87




npopa60TKa y‘l€6HOFO Matcpuajia 1o AUCIHUIIINHE (KOHCHCK—

TOB JICKIIMH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB) 12 48
[TOJIFOTOBKA K J1a00paTOPHBIM paboTam 12 27
MIO/ITOTOBKA K TECTUPOBAHUIO U DK3aMEHY 9 12
KonTpons 27 9
By utToroBoro KOHTpOIIS 9K3aMeH 9K3aMEH
4.2 Jleknun
O06beMm B akaja.yacax
e Pa3znen nuctunnuHs! (MOAYS), TEMBI JIEKIUN O4Hast 3a04Has dopMupyemsle
U UX COACPKAHUE dhopma dhopma KOMIIETCHIIUU
o0y4eHusi | oOydeHHs
AHanuTHyecKasi XMMUS KaK HayKa. MeTpoIoTHIECKUe

1 OCHOBBI AaHATUTUYECKON XUMHHU. EUHAIIBI KOTHYECTBA 1 1 VK-2, OIIK-2,
BEIIIECTBA U CITOCOOBI BRIPAKCHUS KOHIICHTPAIIHH. TIK-1
Bri6op MeTona aHanmm3a. AHATUTHYECKUI CUTHAI.

KauecTBeHHbI XuMU4eCcKUil aHANTU3. DJIEMEHTapHBIN,
MOJIEKYJISIpHBIN U (a3oBbiit ananu3. CymHocTs. Tpe-

2 0OBaHUS K aHATUTHYECKAM PEAKIUSAM, X TYBCTBH- 1 1 YK-2, OIIK-2,
TENBHOCTh M CENIEKTUBHOCTD. JIpOOHBIN U cucTeMaTH- IK-1
yeckuil ananu3. CHUCTeMaTHYECKNN aHAITN3 HEU3BECT-

HOTO CYXOT'0 BELIECTBA HA KATHOHbI ¥ AaHUOHBI.

KonnyectBeHHbIN aHanu3. MeToabl KOTUYECTBEHHOTO
ananmu3a. O6opy0BaHUE B KOJTUUYECTBEHHOM aHaJIH3E.
[IpaBUIBHOCTH U BOCIIPOU3BOAUMOCTD aHanu3a. Tpe-

3 00OBaHUs, MPEABSIBISEMBIC K PEaKIIUIM B THTPUMETPH- 1 05 YK-2, OIIK-2,
yeckoM aHanuze. MismepurenbHas mocyaa CrocoOsl ' IK-1
BBIPa)KEHUSI KOHIIEHTPALMK PacCTBOPOB U BEIYUCIICHNE
9KBUBAJIEHTHBIX MACC B Pa3IMYHBIX METOJaX TUTPU-

METPHUYECKOTO aHAJIN3A.
Mertoapb! KHCIIOTHO-OCHOBHOI'O TUTPOBaHHUs. Touka
HENTPaTbHOCTH, TOUKA SKBUBAJICHTHOCTH U KOHEYHAsI

4 |TOUKA THTPOBAHHS. Teopus naaukaTopoB. HTEpBan 1 05 YK-2, OIIK-2,
nepexoja okpacku uuaukaropa. [lokasarens TUTpoBa- ' IIK-1
HUS UHAMKaTopa. BeiOop nHankaTopa 1iist ycTaHOBIIe-

HUSI KOHEUHOH TOYKH THTPOBAHMS.
MeTo1pI OKUCITUTENEHO-BOCCTAHOBUTENBHOTO TUTPO-
BaHUSIIEPMaHTaHATOMETPHS, HOJOMETPHS, TUXPOMa-
YK-2, OIIK-2,

5 | romerpusi. UHAMKATOPBI, IPUMEHSIEMBIE B OKHCIIH- 2 K-1

TENbHO-BOCCTAHOBUTEIBHBIX METOaX: crieuduye-
CKH€ ¥ OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE.
DU3UKO-XUMHYECKHE METOABI Pa3/IeIeHNs BEIIECTB.
Okerpakuus. TeopeTHueckre 0CHOBBI SKCTPAKLIUH. VK-2. OTK-2

6 | OcHOBHBIE MapaMeTPhl IKCTparupoBaHusi. PakToOpHL, 1 0,5 I:IK-l '
BIUSIONINE Ha dKCTpakiuio. Ee Bo3moxkHOCTH 11 00-

J1acTh IPUMEHECHHSI.
Xpomarorpadus. Knaccudukanus xpomaTtorpaduye-

7 | cKnx METO0B(aJICOPOITMOHHAS, pacIpeaeTuTeIbHAs, 1 05 YK-2, OIIK-2,
noHHOoOOMeHHas). Mx ocHoBHBIE mapameTpbl. CIoco- ' IIK-1
OBl BBIIOJIHEHMSI, 00JIACTh NPUMEHEHHUSL.
doTtomeTprueckre MeTo bl aHainu3a. Knaccugpukanms.
dotokonmopumerpusi. CriekrpodoroMeTpusi (MOJIEKY- VK-2. OIK-2

8 | napHo-ancopOimonHas). Teopus meroma. OCHOBHOIM 1 fIK-l '
3akoH (potomerpunu (byrepa-Jlambepra-bepa). [Ipubdo-
pBI 1 00J1aCTh IPUMEHEHHS METOJ1a




Onrtuueckue metonsl ananuza. Pedpaxromerpus. Ilo- VK-2. OTK-2

9 | napumerpust. [Ipubopsl. [IpakTHyeckoe MpUMEHEHHE. 2 1"[K-1 '

OO11as XxapaKTepHCTHKa METOIOB.
JlroMHHECTIeHTHBIN MeTo ] aHamu3a. BUbl, CieKTpeI U VK-2. OIK-2
10 | uHTeHCHBHOCTH cBeucHHs. O0IaCTh IPUMCHEHHS Me- 1 r’[K-l '
TOZA.
Pagnomerpuyeckue Metopl ananusa. TeopeTruueckue VK-2. OIK-2
11 | ocHoBBL. Buabl paguoaktuBHOTO pacnana. CKOpoCTb 1 I:IK—l '
pacnana. MIcTOYHMKH pagloaKTUBHOI'O W3JTy4EHHsL.
Maremarnyeckas 00pabdOTKa pe3yiIbTaTOB aHaIW3a.
dakTopsl, BIUSIOMINE HA pe3yIbTaThl aHanu3a. [Ipun-
uunel BeIOOpa ¢.x.M.a. [IpuunHbl, Memaonme TOYHO-
My aHanu3y npoObl. UyBCTBUTEIBHOCTE METOIOB aHa- VK-2. OTK-2
12 | nu3a. [IpaBuna oTO0pa HEOMHOPOAHKIX MPoO. Obecte- 2 f[K—l '
YeHHWE TIPEICTABUTENBHOCTH TMPOOBL. YCpeaHeHUe,
COKpallleHUEe M TOMOTEHe3alus Npo0 I'eTepOreHHbIX
00bekTOB. CTaTHCTHYECKHE KPUTEPHUH TIpU OTOOpE
poo.
Bune! ommbok aHanusa u ux pacueT. OCHOBHBIE ITOHS-
THUSl, XapaKTePU3YIOLINE PE3yIbTaThl aHATN3A: TOY-
HOCTB, IPaBWIBHOCTH, BOCIIPOU3BOAUMOCTD. OMNOKH
13 Cy4ailHble U cUcTeMaTh4yecKue. X pa3sMepHOCTb. 1 YK-2, OIIK-2,
[Ipomaxwu. x oOHapy)eHHE TIPU MAJIOM YHCIIE U3Me- IK-1
peHuit. Buael cucreMatnyeckux oTkiIoHeHu. Cnoco-
OBl BEIpKEHUS OIMOOK — a0COJFOTHBIX U OTHOCH-
TEJBHBIX.
UTOI'O 16 4
4.3 IlpakTH4yecKue 3aHATHSA — HE IPELYCMOTPEHDI
4.4 JlaGopaTopHbie padoThI
No O06mbem B akaja.gacax
pa:_s— HaumenoBanue ouHas | 3aounas | JlabopatopHoe obopynoBanue | @opmupyembie
ena 3aHATUA dopma | dopma U MaTepuabl KOMIIETCHIIUU
o0OydeHus | 00y4eHus
YCTAaHOBKAa JUIsl  ONpEeAeJIeHHUs
MOJISIPHOW MacChl JKBHBAJICHTA
Becosoii ananus. MeTaJljla, COCTOsIas u3 Oroper-

3 Onpenenenne BIaXHO- 2 2 KH, BOPOHKH, npoOupku u mra- | YK-2, OIIK-2,
CTH BEIIECTB BHICYIIH- THUBa;, TEPMOMETp; OapomeTp; [K-1
BaHHEM. OropeTka, 3amoiHeHHas lH. pac-

tBopoM HCI; HaBecku MeraiioB
(Mg, Cd, Zn).
Onpenenenue coaep- Konba na 100Mi; MepHBIH I1U-
KaAHUS COCTMHEHHUH muHap ©Ha 250mm;  apeomerp; VK-2. OTK-2

3 | xenesza(lll) B pacTBOpE 4 Ccyab(ar aMMOHUS WM HUTPAT I:IK-l ’

TrpaBUMETPHUYECKIM aMMOHHUSL.
METOJIOM aHAJIN3a.
O0beMHBIE (THTPUMET- [ltatuB ¢ mpubopamu, THIHHIP
PHUYECKHUE) METOIBI. Ha 25 MJ; pacTBOpP THAPOKCHIA

4 MerTto b1 HElTpanu3a- 2 2 HaTpusi; pactBop ¢enondranen-| YK-2, OIK-2,
uuu. TutpoBaHue 1ie- Ha; PacTBOpP YKCYCHOH KHUCIOTHI, [K-1
JI0YbI0 (AJIKaTUMET- KPUCTAIUIMYECKUI aleTaT aMMo-
pust). HUS, PacTBOP METHJIOpaHXkKa, Mu-

4 | Meroapl HEHTpan3a- 2 metka Ha Swmi; yHmBepcanbHbie | YK-2, OITK-2,




uu. TUTpOBaHUE KHC- WHIWKATOpPHBIE OYMaKKH; pac- [K-1
JOTOH (aIMANMETPHS). TBOp cynb(dara aJlOMUHUS, pac-

TBOp alleTaTta aMMOHHUSI.

LITATHB C MPOOUPKAMU; LUIUHIP

Ha 25MI1; CIIHUPTOBKA; pPacTBOP
MeTo1bI OKUCITUTEIIb- NH4Fe(S04)2-:6H20, pactBop
HO- THIPOKCHJA  HATPUS,  PACTBOP | v 5 (1ic.n
BOCCTaHOBUTEIBEHOTO xjopuna Oapusi; pacTBOp poja- I’IK-l '
tutpoBanusl. [lepman- HUAa aMMOHHSI; pacTBop
TaHaTOMETPHS K3[Fe(CN)6]; pactBop cynbbhara

Kenesa (1n; pacTtBop

Fed[Fe(CN)6]

MTaTHUB C TPOOWPKAMH; PacTBOP
Metoapbl OKCIUTENBHO- gyﬂb(baTa e (!I)’ DacTBop
BOCCTaHOBUTEIILHOIO ymdara HHKa, pactBop YK-2, OIIK-2,

K3[Fe(CN)6]; 2 *xeme3HbIX TBO3-
tutpoBanus. Mono- ) [K-1
MeTpH, I IHUIETKH Ha 2MJI PacTBOPBI:

KMnO4, H2S04, KJ, FeSO4,

FeCl3

LITaTHB C NPOOMPKAMH; PacTBOP

(ykcuHa; pacTBOp OpPOMHOH BO-

IbI; 2H. pacTBOp THUAPOKCUIA
DUBHKO-XUMUYECKUE HaTpus; 1H. pacTBOp cepHOMl
METOABI pa3AeiIeHuUs KHCJIOTBLIIUIETKH, HHIUKATOp-
BEIIECTB. DKCTPAKIHU Has Oymara, 2H. pactBopsl KCI, | YK-2, OIIK-2,
fo/1a U3 BOJTHOTO pac- KBr, KJ,AgNO3, HNO3, xomHiI. [1K-1
TBOpa OPraHUYECKUMHU pacTBOp aMMHaKa, CepHas KHC-
PacTBOPUTEIISIMH. nota, OEH30J, PacTBOpP Kpax-

MaJILHOTO KJIeicTepa (CBeXenpu-

TOTOBJICHHOT0), XJIOpHas BOJA,

OpoMHas BOjia, HOTHAs BOJIA

HITaTHB C TIPOOUPKaMU; CITHP-

TOBKA; KOHII. 230THAsI KUCJIOTA,
KauectBeHnbil aHanu3 cepa (TopomIok), 2H. pacTBOp
noHoBCu2+ u Cd2+ xJyiopuia Gapust UHK (TPaHyJb), VK-2, OTIK-2,
METO/IOM XpOMaTorpa- cepHas KMCJIO0Ta KOHII., CITUPTOB- K-1
¢uu Ha Oymare Xpo- Ka, IepKarteib,2H. pacTBOP THO-
Mmarorpadus Ha Oymare cynbdara HaTpus, XJIOpHas BOJA,

WOAHAas BOJIa, 2H. PacTBOP XJIO-

puaa dapus

LITATHB C TPOOUPKAMH, JTAKMY-

coBast OyMaXKka, 2H. pacTBOp

cynbdara aMMOHHS, 2H. PacTBOP

NaOH, 2u. pacteopsr FeCl3,

Al2(S0O4)3, MgClI2, NH40H,
DoTOKOTOpHMETpHYC- METAJUIBL: [TUHK, MEJlb, XKeIe30,

OJIOBO, KOHII. a30THasI KUCJIOTA, YK-2, OIIK-2,
CKOE oTIpe/ieNieHHe Me- o
qu (11) B pacTBope 2H. pacTBOpP a30THON KHCIJIOTHI [K-1

¢dapdopoBas yaiieuka, CTSKIISH-

Has Majoyka, pacTBOp AUdEHMI-

aMHHa B KOHII. CEPHON KUCIIOTE,

2H. pacTBOpHI pocdara, ruapo-

¢dochara u turuapodocdara

HaTpHsI
Pedpakromerpuyeckoe LWITaTUB C NpOOHpKamMH, (GHUIIb- VK-2, OIK-2,
ofipeJieNieHue coJiep- TpoBaJIbHAas Oymara, BOpOHKA, TK-1

JKaHHUs CaXapO3bl B

pacTBOp KpaCUTCJIA, AKTUBUPO-




BOJHOM pacTBope. ITo-
JTSIPUMETPHUIECKOE
ollpesieieHHe coep-
YKaHMS TIFOKO3BI B OJ1-
HOM pacTBOpeE.

BaHHBIA Yrojb2H. pacTBOPHI XJIO-
PUIOB KajublMsg M Marsus, lH.
pacTBOp KapOOHATa HaTpHs ra3o-
OTBOJHAs TPyOKa; CIMPTOBKA

HUTOI'O 32

4.5 CamocrosiTesibHasi padoTa 00y4aroLerocst

O0BeM yacoB

Paznen aucuuniuzel (Tema) Bun camocTosTensHOM pabOThI otHa 3aotHad
dhopma dhopma
o0yuenus: | o0ydeHus

AHanuTHyecKkas XMMHS KaK HayKa. [IpopaboTka y4eOHOro Marepuana 0
MeTtponorndeckie OCHOBBI aHAIUTH- | AUCHUATUINHE (KOHCIIEKTOB JIEKIHH, y4el- 1 4
4yeckoil xumuu. EnnHune! Konudyectsa | HUKOB, MaTEpHAJIOB CETEBBIX PECYPCOB)
BEIIECTBA U CIIOCOOBI BEIPAKEHUSI [MoaroroBka K 1a6opaTOpHBIM paboTaM 1 2
KOHIeHTparuii. Beibop Metona ana-
3. AHATHTHACCKI CHIHAL [ToaroroBka K TECTUPOBAHHUIO U 3K3aMEHY 1 1
KavecrBennslit xumuueckuii ananus. |I[Ipopabotka yueOHOro Matepuana IO
DneMeHTapHBINA, MOJICKYJISIPHBIN U JUCIUILTNHE (KOHCIICKTOB JICKIIM, y4ueO- 1 4
(hazoBerif ananm3. CymHOCTh. Tpebo- | HUKOB, MaTEpHAIOB CETEBBIX PECYPCOB)
BaHUS K aHAIIMTUYECKUM peakuusaM, | [lonroroBka K 1abopaTopHEIM paboTam 1 3
HX YYBCTBHUTCIILHOCTD U CCJICKTUB-
HOCTb. JIpOOHBIN U cHCTEMaTHYECKUH
aHanu3. CucTeMaTHYECKUH aHaIN3 [MoaroToBKa K TECTUPOBAHUIO U 3K3aMEHY 1 1
HEM3BECTHOT'O CYXOTO BEIIECTBa Ha
KaTHUOHbI U aHUOHBbI
KonuuecTBeHHsli ananu3. MeToibl [IpopaboTka ydueOHOrO Marepuaiga IO
KOJMYECTBEHHOTO aHanu3a. O0opyo- | qucuuiuinae (KOHCIIEKTOB JICKIIHA, y4eo- 1 4
BaHHUE B KOJIMYECTBCHHOM aHaJIH3E. HUKOB, MaTEpPHAJIOB CETEBBIX PECYpPCOB)
[TpaBuabHOCTE U BOCIIPOM3BOAUMOCTE | [ToAroToBKa K J1a00paTOpHBIM paboTam 1 3
ananusa. TpeOoBanus, npeapsBisie-
MBbI€ K PEAKLIUAM B TUTPUMETPUYE-
ckoM aHanmze. M3amepurenbHas mocy-
na CnocoObl BRIPaXKEHUs KOHUEHTPa- | [ToAroToBKa K TECTUPOBAHUIO U DK3aAMEHY 1 1
LU PacTBOPOB U BBHIYUCIICHHE KBH-
BAJICHTHBIX MAaCC B pa3JIM4YHBIX MCTO-
JlaX TUTPUMETPHUUECKOTO aHAJIN3A.
MeToabl KUCIOTHO-OCHOBHOTO TUTpO- | [IpopaboTka yueOHOro Matepuana 1o
BaHMs. Touka HEUTPaIbHOCTH, TOUKA | IMCUMIUIMHE (KOHCIIEKTOB JIEKLUH, y4yeO- 1 4
SKBUBAJIIECHTHOCTH M KOHEYHAsI TOYKA | HUKOB, MATEpHAJIOB CETEBBIX PECYPCOB)
TUTPOBaHUS. TeopHst HHIANKATOPOB. [ToaroroBka K 1abopaTOpHBIM paboTaM 1 3
WnTepBan nepexoa OKpacKu MHIM-
karopa. [IokazaTenb TUHTpOBaHUS UH-
nvkaropa. Beibop uHavKaropa Juis [MoaroToBka K TECTHPOBAHUIO U 3K3aMEHY 1 1
YCTaHOBJIEHUS] KOHEUHON TOUKH THT-
pOBaHUSL.
MeToapl OKUCITHTENHHO- IIpopaboTka ydebHOTO MaTepmaga 10
BOCCTaHOBUTEJILHOTO TUTPOBAHUSI- JUCLHUIUIMHE (KOHCIEKTOB JIEKIUH, y4eo- 1 4
MepMaHraHaTOMETPUsl, HOJOMETPHS], | HUKOB, MAaTEPHAJIOB CETEBBIX PECYPCOB)
nuxpomaromerpusi. Mnmukartoper, ITonroroBka K 1a00paTOpHBIM paboTaM 1 2
MIPUMCHACMBIC B OKHUCIUTEIIbHO-
BOCCTAHOBHUTEJbHBIX METOJAxX: CIIe-

IToaroToBKa K TECTUPOBAHMIO U 3K3AMEHY 1 1

LII/I(i)I/ILIeCKI/Ie 1 OKHUCJIUTCIIBHO-
BOCCTAaHOBUTCIIBHBIC.




DOHU3NKO-XUMHYCCKHUE MCTOABI pasac-

[IpopaboTka y4eOHOro Mmarepuana IO

JIEHUS BEIECTB. DKCTpakmws. Teope- |aucrurummae (KOHCIIEKTOB JICKIIMHA, ydeO- 1 4
THYECKHE OCHOBBI KcTpakimu. Oc- HUKOB, MAaTEPHAJIOB CETEBBIX PECYPCOB)
HOBHBIC ITAPAMETPhI OKCTPAKTHPOBa- | [ToAroToBKa K 1aOOPaTOPHEIM paboTam 1 2
HUsl. DaKTOPHI, BIHSIONIAE HA DKC-
Tpakuuio. Ee BO3MOXKHOCTH 1 001acTh | [ToAroTOBKa K TECTHPOBAHHUIO U DK3aMEHY 1 1
MPUMEHEHHUSI.
Xpomarorpadus. Knaccupukanms [IpopaboTka y4eOHOro Marepuana 0
XpoMaTorpadHIeCKux METO- TUCIIAIUTNHE (KOHCIIEKTOB JIEKITHH, y4e0- 1 4
ToB(aIcOpOIMOHHAs, PACTIPEICITH- HUKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)
TeNnbHasi, HoHHOOOMeHHast). VX oc- [ToaroroBka K 1abopaTopHBIM paboTaM 1 2
HOBHBIE MapaMeTpsl. CIIocoObI BBI-
MOTHEHNs, 0BTACTS MPMMEHEHAS [ToaroToBka K TECTUPOBAHHIO U IK3aMEHY 1 1
doTtomeTpuueckie MeTonpl aHamu3a. | [I[popaboTka y4yeOHOro wmarepuana o
Knaccupukanusa.  PoToKoIOpUMET- | IMCIMIUIMHE (KOHCIIEKTOB JIEKIUH, y4ueO- 1 4
pusi. Crnextpodoromerpusi (MOJIEKY- | HUKOB, MATEPHAIIOB CETEBBIX PECYpPCOB)
nspHo-aacopouuronHas). Teopus Me- | [Toaroroska k 1abopaTopHBIM paboTaM 1 2
tona. OCHOBHOW 3akoH (oTomeTpHun
(byrepa-JlambepTta-bepa).IIpubops! 1 | [ToAroTOBKA K TECTUPOBAHMIO M SK3aMEHY 1 1
00J1acTh MPUMEHECHHUST METO/IA
[IpopaboTka ydeOHOrO Marepuaiga IO
OnTHueckue MeToAbl aHaiusa. Pe- N
JTUCIMIUIMHE (KOHCIICKTOB JICKIIM, y4ueO- 1 4
bpaxromerpus. lonspumerpus. Hpu- HUKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)
6opsl. [IpakTHueckoe NpuMEHEHHE.
O611as XapaKTepHCTHKA METOJIOB. [loaroroBka k 1abopaTOpHEIM paboTam 1 2
IToaroTOBKA K TECTUPOBAHUIO U 3K3aMEHY 1
Pamuomerpuueckue meronsl ananuza. |[Ipopaborka y4yeOHOro MaTepuana 1o
Teopernueckue ocHOBBI. Bussl pa- JUCHUIUTMHE (KOHCIEKTOB JIEKIUH, y4eo- 1 4
JIMOaKTHUBHOTO pacmaaa. CKOpoCcTh HUKOB, MAaTEPHAJIOB CETEBBIX PECYPCOB)
pacnaza. Mcrounuku paauoakTuBHo- | [ToarotoBka K 1a00paTopHbIM paboTam 1 2
IO U3JIy4eHHUs. IToaroTOBKA K TECTUPOBAHUIO U 3K3aMEHY 1
Matemaruyeckas 00paboTka pe3ynb- |[Ipopaborka y4yeOHOro MaTepuana Io
TaToB aHaju3a.DakTopkl, BAUSIONIAE | TUCIMILIMHE (KOHCIICKTOB JICKIIMA, y4ueO- 1 4
Ha pe3ybTaThl aHATKM3a. [IpHHIUIBI | HUKOB, MATEPHATIOB CETEBBIX PECYPCOB)
BbIOOpa (.x.M.a. [Ipuunnel, Memaro- | [ToaroToBKa K 1ab0paTopHLIM paboTam 1 2
[IMe TOYHOMY aHaJIN3y MpoObl. UyB-
CTBHUTEJILHOCTH METOJIOB aHAJIH3A.
[IpaBuna oT6Opa HEOTHOPOIHBIX
po6. ObecriedeHne MpeacTaBUTeIb-
HOCTH IPOGEL. VCPEIHEHHE, COKDa- [ToaroToBKa K TECTUPOBAHUIO U 3K3aMEHY 1
IICHUE U TOMOTeHe3alus Npoo rete-
poreHHbIX 00beKTOB. CTaTHCTHYECKHE
KPUTEPHHU TIPU 0TOOpE Mpod.
Bupl ommbok ananusa u ux pacuer. |[IpopaboTka ydeOHOro MaTtepuana IO
OCHOBHBIC MTOHATHS, XaPAKTEPU3YIO- | TUCHUIUIMHE (KOHCIEKTOB JIEKIUHA, y4eO- 1 4
[IMe pe3yJbTaThl aHaTN3a: TOYHOCTh, | HUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
IIPaBUJILHOCTh, BOCIIPOU3BOAUMOCTE. | [ToaroroBka K J1abopaTopHbIM padoTam 1 2
Omunbku ciryyaiiHble U cUCTeMaTHue-
ckue. x pazmepHocTs. [Ipomaxu. Mx
0OHapyXEeHHE TTPU MAJIOM YHCIIE U3-
MepeHuid. Buibpl cucreMaTndeckux [loaroToBka K TECTUPOBAHUIO U K3aMEHY 1 1
oTkJoHeHHH. CrIocOOBI BBIpaKEHUS
omKOOK — a0CONIOTHBIX U OTHOCH-
TEJIHHBIX
UTOI'O 33 87
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4.6 BbIno1HeHNEe KOHTPOJIbHOI padoThl 00yYalomMMucs

3204HOI GopmMBbI 00yUeHUS

Jl1sl BBIIOJTHEHUST KOHTPOJIBHOW paboThl 110 JUCLHUIUIMHE «AHAaIUTHYECKass XUMUS U Qu-
3UKO-XMMHUYECKHUE METOJbl aHAIN3a» HEO0OXOIMMO BHIOpaTh OJHY M3 IpesuiaraeMbix TeM. O0y-
Yaromuecs 3a04HOM (opMbl 00yUeHHs BBIOUPAIOT CAMOCTOSITENILHO TEMY KOHTPOJIBHOW pabOThI
U3 MPUBEICHHON TEMAaTUKKA KOHTPOJIHBIX Pa0oT Mo MOCieaHel nudpe Homepa 3a4eTHON KHUK-
ku. OOyyaromuecs: OAHON yueOHOH IpynIbl He MOT'YT BHIOMpATh OJJMHAKOBBIE TEMbI KOHTPOJIb-
HOU pabOTHI.

BriOpaB TeMy KOHTPOJIBHOM pabOThl, HEOOXOJUMO IIO3HAKOMUTBCSA ¢ UCTOYHUKAMU U JIH-
TEpaTypoil 10 BEIOPAHHOM TeMe, U3J0KHUTh B MMCbMEHHOM BHUJI€ OCHOBHBIE TIOJIOKEHUS, PE3YIIb-
TaThl CBOETO UCCIIEZIOBAHUS, a 3aTEM CIIaTh HA MOBEPKY (PELIEH3HI0) MPENoAaBaTell0 MPaBUIIbHO
0(pOPMIICHHYIO U 3apETUCTPUPOBAHHYIO KOHTPOJIbHYIO paboTy.

KontposnbHas paboTta qomkHa ObITh HanmMcaHa pa300pUYMBBIM TOYEPKOM WIIM HaOpaHa Ha
KOMITbIOTEpe (MEXCTpOUHBIA MHTEpBal 1,5, pasmep mpudra 14nT) Ha OJHONW CTOpPOHE JHUCTA
Oymaru crangaptHoro ¢gopmara A-4 (pasmep 210x297 mMm), TpaMOTHO, C IOCJIEI0BATEIbHBIM
U3JI0KEHNEM MaTepuaia u Xopomo opopmIieHa.

B xoH1e paboThl CTaBUTCS NOANMCH 00YYarOIErocs U JaTta ee UCIOIHEHUS.

I'maBHas 1e7b — PacCKpBITh TEMY, CIIEOBATEIbHO, HEOOXOAUMO NMPUAECPKHUBATHCS TEX BO-
IIPOCOB, KOTOpPbIE C(HOPMYIMPOBAHBI I1OCIIE TEMBI.

4.7 Coaep:xaHue pa3iejaoB JUCHUININHBI

1. Anamutuueckass xumus kak Hayka. CTpykrypa. Meronbl. 3HaueHue U 00JIaCTH HC-
[10JIb30BaHUA. MeTO0J0rn4ecKre aclieKThl AHATUTUYECKON XUMHUHU.

MeTtponoruuyeckue OCHOBbI aHAIUTUYECKOM XMMMM. ENMHUIBI KOJIMYECTBa BEIECTBA U
CHOCOOBI BBIpa)KEHUS KOHIEHTpauid. BeiOop MeTona aHanm3a. AHaIUTHYeCKUN curHai. M3me-
penue. Ilorpemnoctu xumuyeckoro axHanuza. O6paboTka pe3ynbraToB H3MepeHuid. OTOOp U
MOJITOTOBKA MPO0 K aHAIIN3Y.

2. KadecTBEeHHBIN XUMHUYECKUN aHANMU3. DJIEMEHTAPHBIA, MOJICKYISIPHBIN U (ha30BbIii
aHanu3. CymHocTh. TpeOoBaHUS K aHAIMTUYECKUM PEAKIUSAM, UX YyBCTBUTEIBHOCTh U CEJIEK-
TUBHOCTh. [IpoOHBIN U cucTemaTnueckuil ananus. Knaccudukanuu noHos. I'pynmnoBbie peareH-
Tbl. Makpo-, HOJyMUKPO-, MUKPO- U yIAbTPaMUKpOAHAIIN3.

KauecTBeHHBIN aHaIM3 HOHOB. Peakiuy u X0/ aHaJIM3a CMECH KaTUOHOB. Peakunu u xon
aHayM3a cMecu aHMoHOB. OOHapykeHue KaThuoHoB. KaTHOHBI 2- U 3-if aHAIMTUYECKUX TPYIIIL.
['pynnoBeie peareHTsl 2- U 3-i1 TpyII, ACWCTBUE IPYNIIOBBIX PEArcHTOB, YCIOBUS MPOBEICHUS
rpynnoBbIX peakiuii. OCHOBHbIE YaCTHBIE peaKLUU HATPHsl, Kalusl, aMMOHUS, MarHUs, KaJIbLIUs,
Oapusi, aIOMUHMS, JKeJle3a, MapraHua, kodanbra, nuHka. OOmMiA X0/ aHaTM3a CMECH KaTHOHOB.
[IpenBapuTenbHble HUCIBITAHUS, OOHApPYXKEHHE OTAEIbHBIX KaTHOHOB. CHCTEMaTHMUECKHH XOJ
aHaJIN3a.

ObnapyxeHue aHUOHOB. ['pymmoBbie peareHTsl 1-i u 2-il Tpymnm, JeiicTBUE TPYNIOBBIX
pEareHToB, YCJIOBHs MPOBEACHMS TPYNIIOBBIX peakuuii. OCHOBHBIE YaCTHBIE PEAKIIUM aHHOHOB
cynbdarta, cuirkara, kapobonara, 6bopata, pocdara, XJ0puaa, HUTpaTa, HUTPUTA.

CucremMaTH4ecKMil aHaJINM3 HEU3BECTHOIO CYXOI'O BELIECTBA HA KATHOHBI U aHUOHBI. Ka-
YECTBEHHBIN aHaAJIU3 yI00pEeHUH.

3. KonmnuectBennsiit ananu3. Ero 3nauenue. MeTtoapl KoiauuecTBeHHOro aHanuza. O60-
pyJOBaHHE B KOJMYECTBEHHOM aHanu3e. [[paBUIbHOCTD U BOCIPOM3BOAMMOCTh aHATN3A.

3.1. I'paBumerpuyeckuii ananu3. CymHOCTh MeToaa. TpeGoBaHuUs, MpeabsBIsIEMble K
ocakaeMon M BecoBoil Gopmam. YCIIOBUS KOIMYECTBEHHOTO OCAXKICHHS TPYJHOPACTBOPUMBIX
BEIIIECTB, TUIIMYHAS MOCIIEA0BATENIFHOCTh ONEPaIMii U MpueMbl 00pabOTKH OCaIKOB, IPOMBIBA-
HUE 0CAJIKOB, BBIOOP MPOMBIBHOM KMJIKOCTH, ACKaHTAlMsI U (UIbTPOBAHUE, BAPUAHTHI U TEXHU-
Ka 3THX olepalnuil. BeicymuBaHue 1 B3BEIIMBAHUE OCAAKOB. TOUHOCTh IPABUMETPUUECKUX Me-
TOJI0B, (PaKTOPHI, BIUSIOLUINE HA TOUHOCTh. AHAIUTUYECKUE BEChl U pa3HOBECHI. TeXHHKa B3Be-
[IMBaHMUSL.
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3.2 Tutpumerpuueckuit Meroa. CynrHocTh MeToaa. CrocoObl ero BhIOTHEHUS. MeTo b
TUTPUMETPUUECKOTO aHaiu3a. TpeboBaHusl, MPeIbIBIsEMbIE K PEaKIUsIM B TUTPUMETPUUECKOM
ananmu3se. M3amepurenbHas nocyna. CriocoObl BEIpaXEHUs KOHIEHTPAIMA paCTBOPOB U BBIYHCIIC-
HUE SKBUBAJCHTHBIX MAacC B Pa3IMYHBIX METOAAX TUTPUMETPUUYECKOrO aHajau3a. TUTpOBaHHUE.
Touka PKBUBaJICHTHOCTU ¥ KOHEYHAs! TOYKA TUTPOBAHMSL.

CrangapTHble U CTaHAAPTU30BaHHBIE pacTBOPHL. [lepBUuHbIe cTaHIApTHI U TPEOOBaHUS,
npeabssisieMple K HUM. @ukcaHanbl. TOYHOCTH TUTPUMETPUUECKOrO aHanu3a. McToyHukH 1o-
TPEITHOCTEH.

3.2.1. MeToapl KHCIOTHO-OCHOBHOTO THUTpoBaHus. CymHOCTh MeTona. [lepBudnbie cTaH-
JIapThl JJi1 pacTBOPOB KHUCIOT U mienodeld. CraHmapTusanusi pacTBOPOB KHUCIOT U IIEIOYEH.
Touka HEWTPaTbHOCTH, TOUYKA 3KBUBAJCHTHOCTH M KOHEUYHAs TOYKA TUTPOBAaHUSA. Brruucienue
pH B pa3nuyHbie MOMEHTHI TUTPOBAHUS U MOCTPOSCHUE KPUBBIX TUTPOBAHMS CHIIBHBIX U CIa0bIX
KHCJIOT U OCHOBAHMIA.

Ponb MHIMKATOPOB B METOZE KUCIOTHO-OCHOBHOTO TUTPOBaHUA. Teopusi MHAMKATOPOB.
WuTepBan nepexona okpacku MHAMKaropa. Ilokazarens TuTpoBaHus uHIMKaropa. Pacnpoctpa-
HEHHbIE MHIUKATOpbl. BpIOOp MHIMKATOpa ISl YCTAHOBJICHHUS KOHEYHOM TOYKU THUTPOBAHUS.
OmmbKu TUTPOBAHMSL.

3.2.2. MeToabl OKHCITUTEIBHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS. METOIbI TUTPUMETPH-
YECKOr0 aHalIM3a: IepMaHraHaTOMETPHs, HOJOMETpUsl, TuXxpomMaromeTpus. MHaukaropsl, npu-
MEHSIEMbI€ B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX METOJIaX: CHEHH(PHUUECKUEe U OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE.

3.2.2.1.1lepmanranatometpuss.O0mas xapakrepuctuka Merona. [IpuroroBienuepacTso-
pa nepmanranata kanus. [lepsuunble ctannaptsl. CTaHgapTu3anys pacTBOpa epMaHrasara Ka-
TSl

3.2.2.2.Nonometpus. [lepuunbie ctanmapTel. CTaHIapTHU3ANNS pACTBOpA THOCYIb(dara.
Kpaxman xak uHIuKaTop.

4. ®U3UKO-XUMUYECKUE METO/IbI pa3/IeJICHHs BELIECTB. DKCTpakuus. TeopeTuueckue oc-
HOBBI SKCTpakuuu. OCHOBHBIE MapaMeTpbl HKCTPaKTUpOBaHUsA. PaKTOpHI, BIUAIOIIME HA JKC-
Tpakuuio. Ee BO3MOXHOCTH U 00J1aCTh IPUMEHEHHUSI.

5. Xpomarorpadus. Teoperrnueckue ocHOBBI. MicTopuueckast cripaBka OTKPBITHS METOJIA.
Knaccudukanus xpomatorpadpuueckux mMetonoB. MIx ocHoBHbIe mapameTpbl. CriocoObl BBIOJI-
HEHMs, 00JIaCTh IPUMEHEHHSL.

5.1 AncopOimonnas xpoMarorpadus.3aKoH ajcopOIMOHHOTO 3amernieHus. M3orepMbl
aIcopOLIMU M MX POJIb JUIs BBIOOPA YCIOBUM XpoMaTorpauiyeckoro pas3ieieHus CIOXKHBIX CMe-
ceil. PasHoBuaHOCTH a/icopOIIMOHHOM XpoMaTorpaduu. KuakocTHast ¥ razoBasi Xxpomarorpagusi.
Nx ocobeHHOCTH U 007aCTH IPUMEHEHUS.

5.2 PacnipenenutenpHas xpoMarorpadus. YcioBusi ee BblnoiHeHus. [logBuxkHas u He-
nojBuxkHas ¢aszel. Mx nmoxbop. Koadpduuuent pacnpenenenus. ToHkocnoiHas U OyMmMakHas
xpomarorpaduu, Kak pa3HOBHIHOCTH pacrpeaeanTenbaoit xpomarorpaduu. Koadpdurment Rf.

5.3 NonnoobmeHnHast xpomatorpadusi. Ee cymuocts. Kiaccuduxanus MOHUTOB U Ipo-
neccsl Ha HUX. KoHcTanTa noHHoro oomena. Ee ponb. Buasl xpomarorpaguu Ha OCHOBE peak-
U ocaXKAeHus, 0.B.p., U KOMIIJIEKCOOOpa30BaHusl.

6. ®oToMeTprUecKre METO/IbI aHAIIN3A.

6.1 dotokonopumerpusi. Teopuss merona. OcHoBHOW 3akoH Qoromerpun (byrepa-
JlamGepra-bepa). Onrtuueckas TIOTHOCTH pacTBOpoB. OOmacte mpumeHeHus merona. doto-
AIIEKTPOKOJIOpUMETPBI. 1IX ycTpolicTBo.

6.2 CnextpodoTomerpus (MOJICKYISIPHO-aICOPOITMOHHAS).

OO6mas teopusi Metoga. CHEKTphl MOTJIOMIEHUS. YCJIOBUS KAayeCTBEHHBIX M KOJIMYE-
CTBeHHBIX omnpeaeneHuil. [Ipudopsr u obnacts npuMeHneHus Metoga. OCOOEHHOCTH YCTpOMCTBA
CHEKTPO(POTOMETPOB.

7. OnTruyeckue METOIbI aHaJIn3a.
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7.1 Pedpakromerpus. Teopus merona. Koadduiment npeaomiaeHus uccieayemMoro Be-
IIECTBA. YTOJI TOJIHOTO BHYTPEHHETO OTpPa)KEHHUsS. 3aBUCUMOCTH KO3 uiMeHTa (Toxaszaress
IPEJIOMIJICHUS) OT JAJIUHBI BOJHBI U3NTy4YeHUs (AUCTIEpCUN) U IpyTrux ¢dakTopoB. ObmacTu npume-
HeHus Metoja. Pedpakromerpsl. X ycTpoicTBO.

7.2 llonapumerpusd. Teopusa merona. IlonspusoBanusiii gyd. [1nockocTs nonsipu3zanuy.
OnTuueckasl akKTUBHOCTb BEIIECTB (aHU30TPOIUsA). YTOJI BPALIEHUs IUIOCKOCTH MOJISPU3ALMH.
@akTophl, BIUAIOLIME HA YJEJIbHOE BpallleHUE IUIOCKOCTH MOJsSpHU3aluy (IIPUpOAa BELIECTBA U
pacTBOpuUTENs, JJMHA BOJHBI MOJSPU3YEMOIO CBeTa, TeMiepaTypa, KoHueHTpauus). ObmaacTb
npumenenus. [lomspumerprl. Ux ycrpoiictBo. Hedenomerpust u typoumumerpus. Paccesnue
cseta. [Ipubopsl. [IpakTnueckoe npumenenne. O61mas XapakKTepUCTUKA METOI0B.

8. JIroMHUHECLIEHTHBINA METOI.

Ero Teopus. Buapl, CEKTpbl U MHTEHCUBHOCTh CBeueHUs. VX 3HadeHme i1 Koiaude-
CTBEHHBIX M KayeCTBEHHBIX omnpezaeneHuil. O6macte npumenenus merona. diyopomerpsl. Mx
YCTPOMCTBO.

9. PannomeTrpuyeckre METOAbI aHAIH3A.

Teopernueckue ocHOBbI. Buael paguoaktuBHoro pacnazna. Cxkopocts pacnazna. Mcrounu-
KM paJMOaKTUBHOIO M3y4yeHHs. B3aumopelcTBue M3JIydeHHUs C BELIECTBOM M METO/bl PETH-
CTpallii U U3MEpPEHUs PAJUOAKTUBHOCTU. EnvHuIBI u3Mepenus. PasHOBUIHOCTH paiuOMETpHU-
YECKUX METOJIOB U OCOOEHHOCTH UX NpuMeHeHHs. OcoOeHHOCTH paboThl C PaglOaKTHUBHBIMU
BELIECTBAMM.

10. MaremaTrdeckast 00pabOTKa pe3yJIbTaTOB aHATN3A.

@akTopsbl, BIUAIOLIME HA pe3ynbTaThl aHanu3a. [IpuHuuns!l Beibopa ¢.x.M.a. [Ipuuunsl,
MEIIAIoIe TOYHOMY aHaiau3y MpoObl. YUyBCTBUTENFHOCTh METOAOB aHanu3a. [IpaBuna ordopa
HEOJHOPOAHBIX Mpo0. ObecrieueHue npecTaBUTEIbHOCTH IPOObL. Y cpeiHEHUe, COKpallleHHe U
romMoreHe3arus mpod reTeporeHHbIXx 00BEKTOB. CTATUCTHUECKUE KPUTEPUH TIPU OTOOpE TTPOd

11. Buapl ommmOOK U MX pacyer.

OcCHOBHBbIE MTOHATHS, XapaKTEPU3YIOIIKUE PE3yNIbTaThl aHAIN3a: TOUHOCTb, IPABUIIBLHOCTb,
BOCIIPOU3BOAMMOCTb. OINOKY cityyaiiHble U cuctemMatuueckue. Mx pazmepHocts. [Ipomaxu. Mx
oOHapyXeHHe IIPU MaJloM 4uciie u3mMepeHuid. Bunapl cucremarnueckux otkioHeHH. CrocoObl
BBIPa)KEHUS OIINOOK — aOCOTIOTHBIX U OTHOCUTEIbHBIX. | eHepaibHasi COBOKYITHOCTh M BHIOOPKA.

12. CtpykTypa ciay4aiiHbIX OIIHOOK pa3IMYHBIX METOJOB aHAJIH3a.

CTpyKTypHBIE COCTABIISIOIINE U CyMMapHas OIIMOKa B TPaBUMETPUH, 0OBEMHOM aHAIN3e
U crieKTpogoTromMeTpuu. Beruncnenue cpeHeil KBaApaTUYHON OMIMOKH U3 pe3ysIbTaToOB U3Mepe-
HUM. JIoBEpUTEIBHBIN UHTEPBAIL. ET0 pOiIb U BEIYHUCIICHHE.

5. O6pa3oBaresibHbIE TEXHOJIOT U
HpI/I HU3YUYCHUU JUCHUIIIMHBI UCIIOJIB3YCTCA NHHOBAIITMOHHAA 06pazoBaTeJlea;1 TEXHOJIO-
T Ha OCHOBCHUHTCIPALMUKOMIICTCHTHOCTHOI'O W JIMYHOCTHO-OPHUCHTUPOBAHHOTO IMOAXOI0B C
SJICMCHTAMUTPAAUIUOHHOTO JICKIUOHHO-CEMHUHAPCKOTO U KBaBI/IHpO(I)eCCI/IOHaHLHOFO O6y‘leHI/I$I
C HCIOJIb30BaHUEM HMHTEPAKTUBHBIX (OPM MPOBENEHUS 3aHATUMN, UCCIEI0BATEIbCKONW MPOEKT-
HOM ACATCIIbHOCTH U My.]'[LTPIMCI[PIfIHBIX y"ICGHLIX MaTepuaoB.

Buj yueOHBIX 3aHsTHI Popma nposeeHUS
WnTepakTuBHAs QopMa — NPE3ECHTALNH C UCIIOIb30BAHHEM MYJIbTHME-
Jlexunn TUITHBIX CPEJICTB C MOCIEAYIONTM 00CYK/IEHUEM MaTeprUaIoB (JIEKIHS —
BH3yaJIH3a1ns)
BrinonneHue ombIToB, 00CY)KICHHE U aHATIN3 UX PEe3yJIbTaTOB, HAITUCA-
JlaGopatopHsie paboTbI HUE YpaBHEHHUH PEeaKIMi, TECTUPOBAHUE, BHIIOJTHEHHUE TPYIIIIOBBIX AY/IH-
TOPHBIX 33JaHUH, HHIUBUAYAIbHbIE TOKJIAIbI
CamocrosiTenpHas pabora Pabota c koHCcIIekTOM JeKiun. KoHTposbHBIE BONPOCHI.
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6. OneHovHbIe cpeacTBa TUCHUNIMHBI (MOZYJISA)
OCHOBHBIMU BHJIaMU JUCITUILTHHAPHBIX OIICHOYHBIX CPENICTB MPHU (PYHKIMOHUPOBAHUH
MOJTyJIbHO-PEHTHUHTOBOM CHCTEMBI OOYYCHHUS SIBIISIOTCS: HA CTAJUHU PYOSIKHOTO pedTHHTa, (op-
MHUPYEMOTO I10 pe3yIbTaTaM MOAYJIEHOTO KOMIIBIOTEPHOT'O TECTUPOBAHHS — TECTOBBIC 3a[aHMUS;
Ha CTauU MOOIIPUTCIILHOTO pef/'ITI/IHFa, (bOpMI/IpyCMOFO o pe3yJibTaTaM HallUCaHUA U 3alHUThI
pedeparoB 1o akTyanbHO# pobdiaemMaTuke — pedeparbl; Ha CTaIul IPOMEKYTOUHOTO pEHTHHTA,
OTIPENIeNIIEMOT0 10 Pe3yJIbTaTaM CAa4YH 3K3aMEeHa — TEOPETHUYECKHE BOMPOCHI, KOHTPOJIUPYIOIINE
TEOPETUYECKOE COJIepKaHNEe y4eOHOro MaTeprana, KOHTPOJIUPYIOIIUE MPAKTHIECKUE HABBIKU U3
pa3M4YHBIX BHJIOB MpodeccnoHanbHOl AestenbHOCTH oOydaromerocs mno OITOII manHOTO
HarpasieHus, POpMHUPYEMbIC TIPU M3YyYCHUU AUCIUILUIMHBI «AHATUTHYCCKAsS XUMHS U (HUUKO-
XUMHWYCCKHUEC MCTOAbI aHAJINn3a»

6.1 IlaciopT poHIA OLIEHOYHBIX CPEICTB MO TUCHHUILIHHE (MOTYJIIO)
«AHAJIMTHYECKAS] XUMHA U (PU3UKO-XUMHYECKHE METOIbI AaHAJIN32)

Kog OneHoyHOoe CpPeacTBO
Ne Kontponupyemsle pasaensl (TeMbl) . P
KOHTPOJIUpYyeMOn
n/m JUCIUTIIINHBI HalMEHOBaHHUE KOJI-BO
KOMIETEHLIUU
AHanmuTuueckas XuMUs Kak Hayka. Metpo-
JIOTUYECKHE OCHOBBI AHATUTUYECKON XUMUH. VK-2. OIK-2 TecToBble 3amaHUA 10
1 | EquHuIBI KOJMYECTBA BEIIECTBA U CIIOCOOBI l'iK 1 " | Pedepar 3
BEIp@YKEHHsI KOHIleHTparuii. Beibop merona Bomnpocs! 11 5k3aMeHa 2
aHayn3a. AHAIMTUYECKHN CUTHAIL.
KauecTBenHbIil xumMuueckuil aHamuz. Jie-
MEHTapHBI, MOJCKYISIpHBIH U (a30BbIl
aHanms. CymHocTs. TpeboBaHUs K aHAIUTH-
TecToBEIE 3aMaHns 15
o |UECKMM PEaKIWAM, UX HyBCTBUTENILHOCTD M YK-2, OIIK-2, Pedpepar 3
CeNeKTUBHOCTh. J[pOOHBIM M cucTeMarnie- IK-1 P
o . Bompocsr i sk3aMeHa 3
ckuii aHamm3. CHcTeMaTH4ecKUd aHalIu3
HEU3BECTHOT'O CYXOI'0 BEIIECTBAa HAa KATHOHBI
Y aHHOHBI.
KomnuectBenusii aHann3. MeToabl KOau4e-
cTBeHHOro aHanuza. O0opynoBaHHE B KOJIH-
YeCTBEHHOM aHanuse. [IpaBHIBHOCTE U BOC-
MPOU3BOJUMOCTD  aHanu3a. 1peOGoBaHUs,
TecToBble 3agaHUs 30
3 |TIPEABABIEMbIE K PEAKIAM B THTPUMETPH- VYK-2, OIIK-2, Pedpepar 3
yeckoM aHaiu3e. M3mepurenbHas Mocyna IK-1 P
N Bormpocsr qig sx3amena )
Croco0Obl BEIpaKEHUS KOHIIEHTpAIMil pac-
TBOPOB M BBIYMCIIEHUE SKBUBAJIEHTHBIX Macc
B Pa3iIM4YHBIX METOAAX TUTPUMETPUYECKOIO
aHaJn3a
MeTopI KUCIIOTHO-OCHOBHOTO THUTPOBAHMSL.
Touka HEHUTpalNbHOCTH, TOYKA SKBHUBAJICHT-
HOCTH M KOHEYHasl TOYKa TUTpoBaHUA. Teo- VK-2. OIIK-2 TecToBble 3a1aHUA 31
4 |pusi wHAWKatopoB. MHTepBanm mepexona l'iK 1 " | Pedepar 3
OKpacku mHAuKaTopa. I[lokazarens THTpOBa- Bormpocsr misg sx3amena )
HUS MHAMKaTtopa. Beibop mHmmkatopa s
YCTaHOBJIEHUS] KOHEUHOM TOYKU TUTPOBAHHS.
MeToasl  OKHCIHUTEIHHO-BOCCTAHOBUTEIb-
HOTO TUTPOBaHUATIEPMAaHTaHATOMETPHUA,
TecToBrIe 3agaHUs 57
5 |MOMOMETpHS, JMXPOMATOMETPHUAL. Wunnka- | YK-2, OIK-2, Pedpepar 3
TOpBI, IIPUMEHSEMBIE B  OKHUCIUTEIBHO- [K-1 P
Bompocsr 11 sk3amena 5
BOCCTAHOBUTEILHBIX METO/AX: Creruduue-
CKHE Y OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIE.
6 | dusuko-xumuueckue wmeronbl paszneneHus | YK-2, OIIK-2, |TecroBble 3aqanus 8
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MajoM 4Hce u3MepeHui. Bumel cuctema-
TAYECKUX OTKIOHeHHd. CIIoCOOBI BBIpaxe-
HHUS OIIHOOK — aO0COJIFOTHBIX U OTHOCHUTEIb-
HBIX.

BeLIeCTB. ODKCTpakuus. TeopeTuueckue oc- [K-1 Pedepar 3

HOBBI OSKcTpakiuu. OCHOBHBIE IapameTpsl Bormpocsr misa sx3amena 6

SKCTpakThUpoBaHus. DakTopsl, BIHAIOLINE

Ha 3KCTpakuio. Ee BO3MOKHOCTH U 00J1acTh

MIPUMEHEHUSI.

Xpomatorpadus. Kimaccudukarms xpomaTo-

rpadpuuecKux MeTonoB  (aacopOuUMOHHAs, VK-2. OIIK-2 TecroBble 3aganus 8
7 | pacmpenenuTenbHas, MOHHOOOMeHHas). Ux H’K_l " | Pedepar 3

OCHOBHBIE IMapamMeTpbl. CriocoObI BEHITIONHE- Bompocs! s sk3ameHa 5

HUS1, 00JIACTh TPUMEHEHHSI.

doTtomeTpuueckiue MeToApl aHamm3a. Kiac-

cupukarusa. OorokonopumeTpus. CIeKTpo- TecToBbIE 3a1aMMs 15
8 doromerpuss  (MoJekyyspHO-aacopomon- | VK-2, OIIK-2, Pedepar 3

Hast). Teopust meToga. OCHOBHOI 3aK0H (o- IK-1 Bor I())CH 5 SK3AMCHA 5

tomerpun (byrepa-Jlambepta-bepa). Ilpu- p A

OOpHI M 00J1ACTh TPUMECHEHHSI METOA

OnTudeckne MeTonsl aHaimm3a. PedpakTo- TecToBbIC 3AMAMHHS 10
g |MeTpus. [Monsipumerpus. [IpuGopsr. Tlpak-| VYK-2, OIIK-2, Pedpepar 3

TH4eckoe mpuMeHeHune. OOmIas xapakTepu- IK-1

CTHKA METOJIOB. Bomnpock! aiist 5x3ameHa 5

JIIOMUHECIIGHTHEIM MeTOoHd aHamu3a. Buuabl, VK-2. OITK-2 TecToBble 3agaHus 6
10 | criekTppl U MHTEHCUBHOCTH cBedeHus. O0- ﬁK—l " | Pedepar 3

JIACTh MPUMEHEHHUS METOJIA. Bompocsr s sx3amena 5

Panuomerpuueckue metonsl aHanuza. Teo- TecToBbIC 3A1AHHS 6
11 peTuueckue ocHOBbI. Bunbl paguoaktushoro | YK-2, OIIK-2, Pedpepar 3

pacmaga. CkopocTs pacnanga. McrouyHuku IK-1 Bonpock! /U1 SK3ameHa 4

PaAMOAKTUBHOTO W3ITYUCHHSL.

Maremarndeckas 00paboTka pe3yJiIbTaToOB

ananmu3a. DakTopbl, BIMSIONIME HA PE3YJib-

TaTel aHanmm3a. [IpuHIMTEL BEIOOpa ¢.X.M.a.

[IpuuuHEl, Memanme TOYHOMY aHAIM3Y
12 npoObl. UyBcTBHUTENEHOCTE MeTOIOB aHanmu- | YK-2, OIIK-2, gs&g;:;le Janatms 238

3a. IlpaBuna oTOopa HEOAHOPOAHBIX MPOO. IIK-1 BOIDOCH JUIsL SK3aMCHz 6

ObecnieueHne NPeCTaBUTENFHOCTH HPOOHI. p A

Ycpennenue, cokpalieHle 1 TOMOreHe3anus

po0 reTeporeHHbIX 00beKTOB. CTaTUCTHYE-

CKH€ KPUTEPHH ITpH 0TOOpe Tpo0d.

Bunsl ommbok ananmza u ux pacuer. Oc-

HOBHBIC TIOHITHSI XapaKTepHU3YIOLIHe pe-

3yNIbTaThl aHalu3a: TOYHOCTh, TPABHIIb-

HOCTB, BOCHIPOU3BOAUMOCTb. OmuOKH ciy- TecToBbIE 3a1aMMs 10
13 qaiilHple M cucteMmaruueckue. Mx pasmep-| VYK-2, OIIK-2, Pedepar 3

HocTh. [Ipomaxmu. Mx oOHapyxeHHe mpu IK-1

Bormpocsr mis sx3amena 4

6.2 IlepeueHb BOMPOCOB /1JIsl IK3aMeHA

1. Ilpeamer 3amaun u nienu anaautudeckor xumun. (YK-2, OIIK-2, T1K-1)

2. Knaccuguxkarus meronoB ananutuueckoi xumuu. (YK-2, OIIK-2, TTK-1)
3. MeTponorudyeckue OCHOBBI aHAJMTUYECKOW XuMHH. BpiOop Merona anammsa. (YK-2,
OIIK-2, TTK-1)
4. Makpo-, noxyMHKpo- 1 yinbrpamukpoanamms. (YK-2, OIK-2, I1K-1)
5. KauectBennsiii ananus. [Ipeamer u 3nauenue. (YK-2, OITK-2, I1K-1)
6. I'pynmossie pearentsl. (YK-2, OITK-2, TTK-1)
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7. CucteMbl KauecTBeHHOT0 aHann3a kaTuoHoB.(YK-2, OTIK-2, ITK-1)

8. Kitaccudukanus annoHoB, ux ooHapyxkenue.(YK-2, OIIK-2, ITK-1)

9. CucreMaTUYECKHiA aHAIM3 HEU3BECTHOTO CYXOr'0 BEIIECTBAa HA aHUOHBI U KaTHOHBL (VK-
2, OTIK-2, TIK-1)

10. KonmuuectBennsbiii ananus. [Ipenmer u 3nauenue.(YK-2, OIIK-2, ITK-1)

11. Knaccudukaius Meto10B konuuectBennoro ananusa. (YK-2, OIIK-2, ITIK-1)

12. I'paBuMeTpHUECKUIT METOJl aHAJIM3a €ro CYHIHOCThb. 1peOoBaHUs, MpEabsBIsIEMbIE K
ocaxkmaemoii u Becooii popmam. (YK-2, OIIK-2, TTK-1)

13. TutpumeTpuveckuii MeToJ| aHaiu3a ero cymHoctb. Kinaccuduxamnus. (YK-2, OIIK-2,
[TK-1)

14. MeTozpl KUCIIOTHO-OCHOBHOTO THTpoBanus. (YK-2, OIIK-2, ITK-1)

15. Ankanmumerpus, ee cymuocts. (YK-2, OIIK-2, TTK-1)

16. Aumaumetpusi, ee cyniHocTb. (YK-2, OIIK-2, TTK-1)

17. O6paTtHOE THTpOBaHME, ero cymHocTh. (YK-2, OIIK-2, ITK-1)

18. MeToabl OKHCIUTETHHO-BOCCTAHOBUTEIFHOTO TUTPOBaHMs. MHIUKATOPBI, TpUMEHSsie-
MbI€ B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX MeTOoAax (crmeuuduyueckue ©u OKUCIUTEIbHO-
BocctanoButenbHbIe). (YK-2, OIIK-2, ITK-1)

19. Ilepmanranarometpusi, ee cymHocTh. (YK-2, OITK-2, ITK-1)

20. Uogomerpus, ee cymHocTb. (YK-2, OIK-2, TIK-1)

21. Kommiekcometpuueckoe tutpoBanue. (YK-2, OIIK-2, TIK-1)

22. OU3NKO-XMMUYECKHE METOIbI pasaeneHus BemecTB. Kimaccupukamus. (YK-2, OIIK-2,
[TK-1)

23. Dkcrpakius. Teopust metoga. O6nactu npumerenus. (YK-2, OIIK-2, TTK-1)

24. Xpomatorpadus. Teopus meroma. Obnactu npumenenus. (YK-2, OIIK-2, TTK-1)

25. Knaccudukanus xpomatorpapudeckux mero1oB ananmsa. (YK-2, OITK-2, TTK-1)

26. PacnipenenurenbHasi XxpoMaTorpadus ee pa3HOBUAHOCTH U chepsl mpumenenus. (YK-2,
OIlIK-2, TIK-1)

27. PacnpenenutenbHas Xxpomarorpadusi ycioBus BbIMONHEHHs. [logBukHas W Hemo-
newkHas ¢assl. (YK-2, OIIK-2, ITK-1)

28. MonoodmenHas xpomatorpadus. Ee cymnocts u pons. (VK-2, OIIK-2, TIK-1)

29. Ancopo6imonnas xpomarorpadus. [Ipumenenne. (YK-2, OITK-2, TTK-1)

30. T'azoBas xpomatorpadus. (YK-2, OIIK-2, ITK-1)

31. Tonkocnoiinas xpomatorpadus. (YK-2, OITK-2, TTK-1)

32. Knaccudukanus ¢.x.m.a. mo xapakrepy uszMmepseMmbix napamerpos. (YK-2, OIIK-2,
[TK-1)

33. ®ortomerpuueckue MeToabl aHanu3a. Kimaccudukarms. (YK-2, OITK-2, TIK-1)

34. Cymuocts Komopumerprueckoro ananusa. (YK-2, OITK-2, TTK-1)

35. ®OTOKOJIOpUMETpUYECKHE METO/bl aHalu3a, UX cymHocTb. IIpumenenne. (YK-2,
OIIK-2, TIK-1)

36. Cnextpodoromerpus. Crnektpsl nornomenus. O6nactu npumenenus. (YK-2, OIIK-2,
ITK-1)

37. Onrudeckue meto sl ananusa. Knaccugpukamums. (YK-2, OITK-2, TTK-1)

38. Pedpaxromerpus. Teoperumueckue ocHOBbL. OOmactu mpumenenus. (YK-2, OIIK-2,
[TK-1)

39. lonspumerpust. U3mepsiembie napamerpsl. Chepsl npumenenus. (YK-2, OIIK-2, TIK-
1)

40. JIroMHHECLIEHTHBI METOJl aHaJIn3a, ero BuAbLM3mepsemble napameTpsl B JIFOMUHEC-
nennuu. [Ipumenenue. (YK-2, OIIK-2, T1K-1)

41. Pammomerpudeckre MeToabl aHanmm3a. Mx cymHocTh u cdepbl nmpumeHeHus. (YK-2,
OIIK-2, TTIK-1)

42. Tumnbl pagroakTUBHBIX pacnanos. [Ipumepsr. (YK-2, OIIK-2, TTK-1)

43. UyBCTBUTEIBHOCTh U TOYHOCTH MeTo10B aHaim3a. (YK-2, OI1K-2, TTK-1)
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44. Ot60p 1 moaroToBka mpoos! k ananuzy. (YK-2, OIIK-2, ITK-1)

45. TIpaBuna oto6opa HeoaHOpOoAHBIX Tpob. (YK-2, OIIK-2, ITIK-1).

46. [IpuunHsbl, MemIaroIye TouHoMy ananu3zy mpoosr. (YK-2, OITK-2, I1K-1)

47. YcpenHenue, COKpalleHHe M TOMOTeHe3anus mpobd reTreporeHHbx o0bekToB. (YK-2,
OIlIK-2, TIK-1)

48. Buapl omnbok aHanu3a u ux pacuer. (YK-2, OIIK-2, TIK-1)

49. Cucremarnyeckue u cirydaiinbie ommoku. [Ipumepst. (YK-2, OIIK-2, TTIK-1)

50. TOYHOCTB, IPABUIBHOCTH U BOCIIPOU3BoAUMOCTh aHam3a. (YK-2, OIIK-2, ITK-1)

51. Bunasl cucremarndeckux otkionenuit. (YK-2, OITK-2, ITK-1)

52. Cnioco0OsI BeIpakeHUs1 OMMOOK — abcomoTHRIX B oTHOCUTENbHBIX. (YK-2, OINK-2, T1K-
1)

53. 3navamue 1udpbl OpU OIEHKE Pe3yIbTaToB aHanu3a. [IpaBuia OKpyTrjeHHs YHCEel.
[Mpumepst. (YK-2, OIIK-2, T1K-1)

54. Cpennue 3HaueHusi uzMepeHuid. CTaHAapTHOE OTKIOHEHHE CPEIHEro pe3yibTaTa.
[Mpumepst. (YK-2, OIIK-2, T1K-1)

55. Tloctpoenue kanudbpoBounoro rpaduka. [Ipumepsr. (YK-2, OTIK-2, TTK-1)

56. Cucremarnieckue OTKIOHeHUs m3mepenuit. Ux osiBienue. (YK-2, OIIK-2, I1K-1)

57. Onpenenenue rpyosix omubok ananusa. [Tpumepst. (YK-2, OIIK-2, TTK-1)

58. MeTronbl OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBaHUA. MHIMKATOPHI, TIPUMEHSIE-
MbI€ B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX MeTOoAax (crmeuuduyueckue Hu OKUCIUTEIbHO-
BocctanoButenbHbie). (YK-2, OIIK-2, ITK-1)

59. Knaccudukarust MeTo10B KostmuecTBeHHoro ananusa. (YK-2, OIIK-2, TTK-1)

60. UyBCTBUTEIILHOCTH U TOYHOCTH MeTo0B aHanu3a. (YK-2, OIIK-2, [1K-1)

6.3 IlIkana oLeHOYHBIX CPEICTB

[Tpu pyHKIIMOHUPOBAHUK MOJYJIHHO-PEHTHHIOBOM CHCTEMBI OOYyUEHUS 3HAHHS, YMEHUS
U HaBbIKHM, IpUoOpeTaeMble CTYJEHTaMHU B IPOLIECCe W3YYEHUS MUCLMILIMHBI, OLIEHUBAIOTCS B
PEUTHHIOBBIX Oayax. YdeOHas JUCIUILUIMHA UMeeT UTOroBbli peTHHr — 100 6aioB, KOTOPHIi
cKJabIBaeTcs U3 pyoexxHoro (40 G6amioB), npoMexyTodHoro (50 6annoB) U MOOUIPUTENHEHOIO
peiitunara (10 6amioB). MToroBasi olieHKa 3HaHUN CTYZIEHTa M0 JUCIHUIUIMHE ONpENENseTcs Ha
OCHOBAaHMHU MEPEBOJIa UTOTOBOTO peHTHHra B 5-TH OaUIbHYIO LKAy C yYETOM COOTBETCTBYIO-
IUX KPUTEPUEB OIICHUBAHUSI.

YpoBHHU OCBOEHUS Or11eHOYHBIE CPEICTBA

Kpurepun onennBanus

KOMITETCHIIUN (xoy1-BO 6aIIIOB)
3HAET: TEXHOJOTUH OpraHM3alliy Ipolecca camoodpa-
30BaHUsl, TPHEMBI LIEJNIeTIONIaraHnsi BO BPEMEHHOH Tep-
CTIIEKTHBE,METOJIBI M CpPEACTBA XHUMHUYECKOTO HCCIeN0-
BaHMS BEIIECTB W HMX IPEBPAICHUN;TPUHIIAITBEI COBPE-
MEHHBIX ~ MHCTPYMEHTAJIbHBIX  METONOB  aHAJU-
3a;[IPUHIUITEI COBPEMEHHOT'O TIPOrpaMMHOr0 obecrede-
HUs, pecypchl MHTepHeTa ansi Moucka HeoOXoauMoun
TECTOBBIE 3aJIAHUS
. uHopmain (30-40 6ammnos);

[IponBuHyTHIN YMEET: TO0JIb30BAaThCsl MPUOOPETCHHBIMU 3HAHUSIMH TIPU

(75-100 6an0B) MIPOBEJEHIH Ka4Y€CTBEHHOTO M KOJIMYECTBEHHOTO XHMH- I();:-qi?)pg;ﬂHOB)'

«OTITUIHO» YECKOT0 aHaJIN3a; OCYIIECTBISATh PAcUeThI 10 MOTyUYeH- ’

BOIIPOCHI K OK3aMCHY

HBIM 3KCIICPUMCHTAJIbHBIM JaHHBIM, a TAKXKC IIpU PC- (38 50 6aHHOB)

IICHUU TEOPETUYECKUX 33/1ad; IPOBOJUTH PacUeTh
KOHIIGHTPAllMM  PAacTBOPOB  Pa3WYHBIX  COEJUHE-
HUI1;HCIIONIB30BaTh TEXHUYECKUE CPENICTBA Ul U3Mepe-
HUSI OCHOBHBIX TApaMeTPOB TEXHOJIOTUYECKUX IMPOIec-
COB, CBOWCTB CHIpbsi, IONy(PaOpPHKATOB M Ka4eCTBO TI'O-
TOBOH MPOAYKLMH, paboTaTh Ha NpUOOpPax, UCIIONIB3Yye-
MBIX B HHCTPYMEHTAIbHOM aHAJIM3E;
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BIIQ/ICCT: HABBIKAMH BBITIOJHCHHUS XUMHUYECKUX J1Tabopa-
TOPHBIX OMEpalnii;MeTOAaM1 OIpPeIeIeHNs KOHIIEHTPa-
WA B pacTBOpax; METOJaMH OIICHKH CBOMCTB IMHUIICBO-
rO ChIpbs MPOAYKIIMY MUTAHUS HA OCHOBE HCIIOJIb30Ba-
HUS (QYHIAMEHTAIBHBIX 3HAHUH B 00JIACTH XVIMHH; CTa-
THCTHYCCKUMHA METOJaMH W CpPEICTBaMH OO0pabOTKH
SKCIIEPUMEHTAIBHBIX JaHHBIX MPOBEICHHBIX HCCIICI0-
BaHUU

bazoBrrit
(50-74 6amna) —
«XOPOIIIOY»

CdopMupoBaHHBIC, HO COAEPIKAITUE OTACIbHEIE ITpode-
JIbl, 3HAHUS TEXHOJOI'MM OPTaHU3aIMM IIPOLecca camo-
0o0pa3oBaHMsl, MPUEMBI LIEJICNIONAaraHnsl BO BPEMEHHOMN
[IEPCIEKTUBE,METOIBl U CPEICTBA XUMHUYECKOIO HCCIe-
JOBaHMs BEILECTB M WX HPEBPALICHUI;IPUHLUIBI CO-
BPEMEHHBIX ~HWHCTPYMEHTANBHBIX METOJOB  aHaJH-
3a;[IPUHIMIIBE COBPEMEHHOT'O TIPOrpaMMHOro obecrede-
HUs, pecypchl MHTepHeTa [isi moncka HEOOXOTuMOn
nHpOpPMaLUH

CdhopmupoBaHHBIe, HO colleprKalie OTACIbHbIEC Pode-
JIBl YMEHHS [10JIb30BATHCSI TPUOOPETCHHBIMU 3HAHUSIMU
IIPU NPOBEICHUHM KAaYECTBEHHOTO U KOJUYECTBEHHOI'O
XMUMUYECKOT0 aHaIN3a; OCYIIECTBIATh pacueThl Mo Mo-
JIy4eHHBIM 3KCIIEPUMEHTAIBHBIM TaHHBIM, & TaKKe MpH
pelIeHNH TEOPETUYECKUX 3ajad; MPOBOJUTH PacyeThl
KOHIIGHTPAallMl  PAacTBOPOB  Pa3lWYHBIX  COEIWHEe-
HUI{;CIIONIb30BaTh TEXHUYECKUE CPENICTBA JIsl U3Mepe-
HUSI OCHOBHBIX IapaMeTpOB TEXHOIOTUYECKUX IMPOLec-
COB, CBOWCTB CHIpBsI, TOIy(paOpUKaTOB M Ka4eCTBO TO-
TOBOH MPOAYKIMH, paboTaTh Ha MPUOOpPAX, UCTIONB3Yye-
MBIX B HHCTPYMEHTAIbHOM aHAJIH3E;

CdopmupoBanHbIe, HO coiepIKaIlye OTAeNbHbIe mpode-
JIBl BIaJCHHUS HABBIKAMH BBITIOJTHEHUS] XUMHUYECKHX Jia-
0OpaTOPHBIX OIEpalUii;MeTOAaM1 OIPEeNICHUs KOH-
LEHTpauuid B pacTBOpax; METOAAMH OLEHKH CBOMCTB
MUILIEBOTO CBHIPhS MPOAYKIMM MHUTAHWS HAa OCHOBE HC-
MoJIb30BaHUs (hyHJAMEHTANbHBIX 3HaHWMU B 00IacTH
XMMUH; CTAaTHCTHUECKUMHM METOJaMH W CpeICTBaMHU
00pabOTKH HKCIEPUMEHTAIBHBIX JaHHBIX MPOBEICHHBIX
HCCIEN0BAHUN

TCCTOBBIC 3aaHUA

(20-29 Gamnos);
pedepar

(5-6 6am0B);
BOIPOCHI K 3K3aMEHY
(25-39 6amn)

TToporoswsiit
(35-49 6amoB) —
«yJOBJIETBOPUTEIb-
HO»

OO0mue, HO HE CTPYKTypUPOBaHHBIC 3HAHHUA TEXHOJO-
MM OPTaHU3alMK Mpoliecca caMoo0pa30BaHHsl, MPUEMbI
LieJIeToaraHusi BO BPEMEHHOM TEPCIIEKTUBE,METOABI U
CPEICTBA XUMHUYECKOIO HMCCJCIOBAHUS BEIISCTB M UX
MPEBPANCHUN; IPUHIIAIIBI  COBPEMEHHBIX HWHCTPYMEH-
TAJIBHBIX METOJIOB aHAHN3a;PHHIIUIIBI COBPEMEHHOTO
MPOrpaMMHOr0 o0ecreueHus, pecypchl HTepHeTa ajis
Mo¥CcKa HEOOX0IMMON HH(POPMAIIHH.

B nenom ycnemiHsie, HO HE CHCTEMaTHYECKU OCYIIECTB-
JISEMBIC YMEHHMSI T0JIb30BAThCSA MPHOOPETCHHBIMHU 3HA-
HUSMH TPH TMPOBEACHUM KAaYECTBEHHOTO M KOJIHMYe-
CTBEHHOTO XMMHYECKOTO aHaJM3a; OCYIIECTBIATh pac-
YEThI 110 MTOJIYYEHHBIM 3KCIIEPUMEHTAIbHBIM JTaHHBIM, a
TAKKe MPHU PEIICHUU TEOPETHUECKUX 3a]1a4; MPOBOIUTH
pacdeTsl KOHIIEHTPAIlMA PACTBOPOB PA3JIMYHBIX COCIIH-
HEHUI;UCII0Ih30BaTh TEXHUYECKHUE CPEICTBA IS U3Me-
pPEHHUS OCHOBHBIX MapaMETPOB TEXHOJIOTMYECKUX IIPO-
LIECCOB, CBOMCTB CHIPHS, MONy(paOpHKaTOB U KadecTBO
TOTOBOW MPOAYKIIMH, pabdOTaTh Ha MPUOOpAx, WCIIOJNb-

TECTOBBIC 3a/[aHUSI
(14-19 6amnos);
pedepar

(3-4 6anna);
BOIIPOCHI K 3K3aMEHY
(18-26 6aytoB)
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3YEMbIX B UHCTPYMCHTAJILHOM aHAJIM3E;

HenocratouHo BiageeT HaBBIKAMM BBIIOJIHEHMS XMMU-
YECKUX J1a00paTOPHBIX OIEPAIMI;METO/IaMU OIpeIeie-
HUS KOHLIGHTpAaIlMii B pacTBOPax; METOJAaMU OIICHKHU
CBOWCTB MHIIEBOTO CHIPHSI MPOAYKIIMN MUTAHUA HA OC-
HOBE HCIIOh30BaHUA (PyHAaMEHTAIbHBIX 3HAHUN B 00-
JIACTH XUMHUU; CTATUCTUUYECKUMH METOJaMU U CpEJ-
CTBaMH 00OpabOTKU 3KCIICPUMEHTAIBHBIX JaHHBIX IPO-
BEJECHHBIX MCCIEA0BAHUN

Huzkuit
(momoporoBeIit)
(KoMIIETECHITHS
He copMHUpOBaHA)
(menee 35 6amioB) —
«HEYIOBJIETBOPH-
TENBHOY

@parmeHTapHBIC 3HAHHMA TEXHOJOTWH OpTaHHU3AILHN
mpolecca caMoo0pa3oBaHMs, MPHEMBI IeIeNoIaraHus
BO BPEMEHHOIl NIEpPCTIEKTHBE,METOIBI M CPE/ICTBA XUMH-
YEeCKOr0 HCCIIeIOBaHMS BEUIECTB W WX MpeBparie-
HUI;IPUHLIUIBI COBPEMEHHBIX WHCTPYMEHTAIBHBIX Me-
TOJIOB aHAJIM3a;IPUHIIMITEI COBPEMEHHOTO MPOrPaMMHO-
ro obecrieueHusi, pecypcsl VHTepHeTa a1 OMCKA He-
o0xoanmMoit nHGopMaIK

YacTuuHble yMEHHs TOJNB30BaThCS MPHOOPETEHHBIMH
3HAHMSMH TIPH TIPOBEJICHUN KAaueCTBEHHOT'O M KOJIMYe-
CTBEHHOTO XHMHYECKOTO aHallN3a; OCYHIECTBIATH pac-
YeThl IO MOJyYSHHBIM 3KCIIEPUMEHTANBHBIM JITAHHBIM, a
TaKoKe MPU PELICHHH TEOPETHYECKUX 3a/ad; MPOBOANUTD
pacdeTsl KOHLEHTPAIIMA PACTBOPOB Pa3JIMYHBIX COCIH-
HEHHIi; MCIONB30BaTh TEXHUYECKUE CPEACTBA IS W3-
MEpEHUs] OCHOBHBIX TIapaMETPOB TEXHOJIOTHYECKUX
MIPOIIECCOB, CBOMCTB CHIPhs, MOMy(}HaOpUKaTOB M Kade-

TECTOBBIC 3aJIaHUS
(0-13 GammoB);
pedepar (0-2 6amma);
BOIIPOCHI K IK3aMEHY
(0-15 6ammoB)

CTBO TOTOBOW MPOAYKIUH, paboTaTh Ha mpubopax, uc-
MOJIb3yEMBIX B MHCTPYMEHTAILHOM aHAaJIH3E;

He Bnanmeer HaBbIKaMM BBINOJHEHHUS XUMHUYECKHUX Jia-
0OpaTOPHBIX OIEpaLii;MeTOAaMU OIpEeNCHUs KOH-
LIEHTpAllMii B pacTBOpax; METOJAaMH OLICHKH CBOMCTB
MUILEBOTO CBHIPbS MPOAYKLIMU NHUTAHUS HAa OCHOBE HC-
MOJIb30BaHusl (PyHOAMEHTAJIbHBIX 3HAaHWH B 00JacTu
XMMHWU; CTATHCTHYECKUMH METOJaMH W CpEeICTBaMU
00pabOTKH AKCIIEPUMEHTATIBHBIX JAHHBIX MPOBEICHHBIX
HUCCIIEI0OBAHUI

7. YueOHO-MeTOAMUYECKOe U HH(OPMAIHOHHOE O0ecTiedeHne JUCIMTLTUHbI
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9. Kopenman JL.U. [IpakTukym no anaautudeckoi xumun. Boponex, 2000.
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10. Hopoxosa, B.1. ®aneea u ap. Ilox pen. 3omoroBa. —M. Beicur. mik., 2000.

7.2MeToanyecKkue yKa3aHusl M0 OCBOEHUIO U CHUILTHHBI
1. Ky3nenoBa P.B. «MeToguueckue ykazaHus )i JJAOOPATOPHBIX U MPAKTHUCCKUX 3aHS-
TUH TIO0 JUCIHIUTNHE «AHATUTHYECKAS XUMHUS U (PU3UKO-XUMHUYECKHIE METO bl aHamn3a,2025.

7.3 UndopmannoHHblie 1 HU(PPOBbIE TEXHOJIOTHH
(mporpamMmmHoe o0ecnieueHue, COBpeMeHHbIe npodeccuoHalIbHbIE 0a3bl

JAHHbBIX U I/IH(l)OpMa]_[I/IOHHBIe CIIpaBOYHbLIC Cl/ICTeMbI)

VYuebHas auciuminHa (MOAYIb) MPeIyCMaTPpUBAET OCBOCHHE MH(POPMAITMOHHBIX U IU(-
POBBIX TexHOJIOrui. Peanu3zanus u@poBbIX TEXHOIOTUI B 00pa30BaTeIbHOM IPOCTPAHCTBE SIB-
JsIeTCs OJHOM M3 BAKHEWIIMX IeJiel 00pa30BaHMs, JAIOUIEH BO3MOXKHOCTh Pa3BUBATh KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00Y4aroIUXcs Kak OyIyluX BbICOKOKBAJIM(UIMPOBAHHBIX ClIELUa-
JIMCTOB.

[{udpoBble TEXHOIOTUU MPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB 3((HEKTUBHOIO PEIICHUS
3a7a4 IpoQecCHOHATBHOr0, COUAIBHOTO, TUYHOCTHOTO XapaKTepa C MCIOIb30BaHUEM pa3iiny-
HBIX BHMJIOB KOMMYHUKAIIMOHHBIX TeXHOJIOTMH. OcBoeHHE LU(POBBIX TEXHOJOTHMH B paMKax
JAHHOM JWCHUIUTUHBI (MOAYJS) OPUEHTHPOBAHO HA CIIOCOOHOCTH OE€30MacHO M HaJICKAIIHM
00pa3oM MoJry4yarhb JIOCTYII, YIPaBIATh, HHTETPUPOBAaTh, OOMEHUBATHCS, OLIEHUBATh U CO3/1aBaTh
UH(POPMALIKIO C TOMOIIBIO H(PPOBBIX YCTPOUCTB U CETEBBIX TexHONOTHH. DopMupoBanue nug-
pPOBOI KOMIIETEHTHOCTH HpeArnonaraeT padoTy C JaHHBIMHU, BJIAJCHHUE HMHCTPYMEHTAMHU JUIs
KOMMYHHKAITHH.

7.3.1 D1eKTPOHHO-0MOINOTEYHAS] CHCTEMBI M 0a3bI JAHHBIX

1. OO0 «3bC JIAHb» (https://e.lanbook.ru/) (toroBop Ha okazanue ycayr oT 03.04.2024 Ne
0/u (CereBast 3neKTpOHHAsT OMOINOTEKA)

2. baza gaHHBIX 31eKTpOHHBIX HHPOpManuoHHbIX pecypcoB ®I'BHY HHCXB (morosop
1o 00ecleYeHHIo JI0CTyMa K AMeKTpoHHBIM uHpopManmonubiM pecypcam O@I'BHY [THCXb ue-
pe3 repmunan ynainensoro gocryna (TY ®T'BHY [HTHCXB) ot 09.04.2024 Ne 04-YT/2024)

3.OnexkTpoHHas OubnuoTteuHas cuctema «HanmoHanbHbIN 1MGPOBOI pecype «PykoHT»:
Komnekmuu «ba3oBsiit MmaccuB» U «Komoc-c. Censckoe xo3siiictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT IO MpeoCTaBIeHHIO AocTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnexrponHoe n3aarenscto KOPAMTy (https://urait.ru/) (JoroBop Ha oKazaHHe
YCIIYT 10 IPEJOCTaBIEHUIO AOCTyNa K oopazoBaTenbHo miargpopme OO0 «DneKTpoHHOE U3/1a-
teabcrBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnektpoHHO-OMOMMOTEUHas cuctema «BepHaackuii» (https:/vernadsky-lib.ru) (;oroBop
Ha 0€3BO3ME3THOE MCTIOJIb30BaHue TTpousBeeHui ot 26.03.2020 Ne 14/20/25)

6. baza gannpix HOb «Harnumonansnas snekTpoHHas 6ubnrorexay» (https:/rusneb.ru/) (mo-
roBop o noakitoueHun kK HOb u npenocraBnenun gocryna k oosekram HOb ot 02.02.2024 No
101/H3b/4712-m)

7. CornaiieHue 0 COTpPYAHUYECTBE M0 OKa3aHUI0 OMOIMOTEYHO-UH(POPMALIMOHHBIX U CO-
[IUOKYIBTYPHBIX YCIIYT IMOJIb30BATEISIM YHUBEPCUTETA U3 YKCIIa WHBATUAOB MO 3pEHUI0, clabo-
BUJIIINX, WHBAJTUIOB JPYTUX KATETOPUH C OTpaHWYCHHBIM JIOCTYIIOM K WH(OpMAIWH, JHII,
UMEIOIIUX TPYAHOCTU ¢ uTeHueM IuiockoneyatHoro tekcra TOI'BYK «TamGoBckas obmactHas
yHUBepcanbHas Hay4dHas ouOmmoreka um. A.C. [lymkunray (https://www.tambovlib.ru) (cornamenue
o coTpyanuuectBe oT 16.09.2021 Ne 6/H)

7.3.2 UudgopManiuOHHbIE CTIPABOYHbIE CHCTEMBI
1. CpaBounas npaBoBasi cucremMa Koncynerantlimtoc (10roBop mOCTaBKH, afanTalud 1
COIPOBOKIeHUA K3eMIuIsApoB cucteM Koncynprantllmtoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnekTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha yciy-
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https://e.lanbook.ru/
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https://vernadsky-lib.ru/
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' TI0 conpoBoXkaeHuI0 oT 28.02.2025 Ne 194-01/2025).

7.3.3 CoBpemeHHbIe NIpodeccHOHATbHbIE 0a3bI JAHHBIX

1. baza nanHbIX HOpMATHUBHO-IIPABOBBIX AKTOB MH(OPMALIMOHHO-00pa30BaTeNbHOM Mpo-
rpamMMbl «Pocmetony (moroBop ot 05.09.2024 Ne 512/2024)

2. baza nannpix Hayunoii anextponnoi 6unbnunorekn eLIBRARY.RU — poccuiickuii nH-
(opMaLMOHHO-aHATUTUYECKUH TOPTal B 00IaCTH HAyKH, TEXHOJIOTHH, MEIUIIMHBI 1 00pa30Ba-
uus - https://elibrary.ru/

3. Ioptan oTKpbITHIX AaHHBIX Poccuiickoit denepanmu - https://data.gov.ru/

4. OtkpeiThie naHHble DenepanbHON CIIY)KOBl TOCYAapCTBEHHOM CTAaTUCTUKH -
https://rosstat.gov.ru/opendata

5. IIpodeccunonanpuas 6a3a ganHbix. Karagor [OCTos http://gostbase.ru/.
6. IIpodeccuonanbuas 0aza nanusix. PI'BY DenepanbHbIl UHCTUTYT TPOMBIIIICHHOM

cobctBennoct http:// wwwl.fips.ru/wps/portal/IPS Ru.

7. Ilpodeccronanphas 6a3za JaHHBIX. DJIEKTPOHHBIH (DOHI MPaBOBON M HOPMATHBHO-

TEeXHHUYECKOH nokymeHTanuu http://docs.cntd.ru/

7.3.4 JInueH3M0HHOE H CBOOOIHO PacpoCTpaHaAeMoe MPOorpaMMHoOe
o0ecrneyeHne, B TOM YHCJIe 0T€YeCTBEHHOI0 MPOM3BOACTBA

HaumenoBanue PazpaboTunk Hocryn- Cceinka Ha Enu- PexBusutel noa-
1O (mpaBoo6sia- | HOCTh (JIUIICH3U- | HBIA peecTp POCCHii- TBEPIKIAIOIIETO J0-
JIaTenb) OHHOE, CBOOOZHO | CKMX NpOrpamM Jyis KyMeHTa (IIpH HaJu-
pacIpocTpaHse- OBM u B/] (pu YHH)
Mo¢e) HaJTYHUH)
MicrosoftWindow MicrosoftCo JInnes3non- - JIunensus
S, rporation HOE ot 04.06.2015 Ne
OfficeProfessional 65291651 cpok neit-
CTBUS: OECCPOUHO
AHTHBUpYCHOE AO «JIa6o- JlunieH3uon- https://reestr.digit Cy0GuieH3noH-
nporpammHuoe obecrie- | patopus Kac- HOE al.gov.ru/reestr/36657 | usrit gorosop ¢ OO0
YeHUE MEPCKOTOY 4/?sphrase_id=41516 «Codrekey ot
KasperskyEndpointSe (Poccust) 5 09.12.2024 Ne 6/H,
curity as1s OusHeca CPOK JICHCTBHS: €
09.12.2024 mo
09.12.2025
MoitO¢pucCran- 000 «Ho- JlunieH3uon- https://reestr.digit Konrpakt ¢ 000
JIAPTHBIH - BbIe O0JIaYHBIE HOE al.gov.ru/reestr/30163 «PyOUKOH»
OducHbIif makeT TEXHOJIOTHI 1/?sphrase_id=26984 ot 24.04.2019 Ne
JUTsL paboThI C TOKY- (Poccust) 44 03641000008190000
MEHTaMH H [OYTON 12
(myoffice.ru) CPOK JIeiicTBHs: Oec-
CPOYHO
OducHblii maker AO «P7» Jlunensuon- https://reestr.digit Konrpakt ¢ OO0
«P7-Oduc» HOE al.gov.ru/reestr/30666 «Codreke»
(meckrormHast Bep- 8/?sphrase_id=44350 ot 24.10.2023 Ne
cus) 41 03641000008230000
07
CPOK JIeHCTBUS: Oec-
CPOYHO
OneparrioHHas 00O "ba- Jlunensuon- https://reestr.digit Konrpakt ¢ OO0
cucrema «AnsT O0pa- | 3a51bT CBOOOIHOE HOE al.gov.ru/reestr/30326 «Codreke»
30BaHUE» IIPOTrpaMMHOE 2/?sphrase_id=44350 ot 24.10.2023 Ne
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obecreuenue" 15 03641000008230000
07
CPOK JeHcTBHA: Oec-
CPOYHO
[MporpammHas cu- AO «Am- Jluuensuon- https://reestr.digit JIuneH3MOHHBIN
cTeMa Jyist OOHapyKe- THUILIaruaT) HOe al.gov.ru/reestr/30335 | moroBop ¢ AO «AH-
HUS TEKCTOBBIX 3aUM- (Poccust) 0/?sphrase_id=26981 TUILTIATHAT OT
CTBOBaHHUH B y4eOHBIX 86 23.05.2024 Ne 8151,
M HAY4YHBIX paboTax CPOK JCHCTBUS: €
«Antumnaruat BY3» 23.05.2024 no
(https://docs.antiplagia 22.05.2025
us.ru)
AcrobatReader AdobeSyste CBoGoaHO - -
- IPOCMOTP JOKY- ms pacmpocTpatsie-
menroB PDF, DjVU Moe
FoxitReader FoxitCorpora CBoGoaHO - -
- IPOCMOTP JOKY- tion pacrpocTpatse-
menToB PDF, DjVU Moe

7.3.5 Pecypcbl uH()OPMALIMOHHO-TEJIEKOMMYHHKANIMOHHOI ceTn « UHTEpHET»
1. CDTOwiki: 6a3a 3nanwuii o mudposoii Tpanchopmaru https://cdto.wiki/

2. www.garant.ru - cnpaBouno-npasoBas cuctema «I'’APAHT».
3. www.consultant.ru - cpaBouno-nipaBoBast cuctema «Koucysprant [Lrocy.
4, WWW.rg.ru — cait Poccuiickoii ra3ersl.
5. baza nansbpIX mH(OpMANMOHHON cucTeMbl «EIMHOE OKHO AOCTyna K 00pa3oBaTellb-
HBIM pecypcam» http://window.edu.ru
6. DIIeKTpOHHO-O0MOMMOTEeUHas cucTeMa u3aatenbera «Jlanby http://e.lanbook.com.

7. HanmonanbeHeli 1ngpoBoii pecypc «PyKoHT» - MexkoTpacieBast JeKTpoHHas Onbauo-
Teka Ha 0a3ze TexHonoruu Konrekctym http://www. rucont.
8. DnexTpoHHas OubaMoTeuHas cucreMa Poccuiickoro rocyjapCTBEHHOTO arpapHoro 3a-

OYHOTr0 YHUBepcuTeTa http://ebs.rgazu.ru.

7.3.6 LIndpoBble HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeIbHOM Mpolecce
1. LMS-mnardopma Moodle
2. BupryansHas nocka Mupo: miro.com
3. Bupryansnas nocka SBoardhttps://sboard.online

4. O6maunsie cepuchl: Annekc.luck, O6mako Mail.ru
5. Cepsucsi onpocoB: Suaexc.@opmel, MyQuiz
6. Cepsucel Buneocsssu: Suaekc. Tenemoct, Webinar.ru
7. CepBuc coBMecTHOM paboOThl Haja TmpoekTamu s Hebonbmmx rpynn Trello
http://www.trello.com

7.3.7 ugpoBbie TEXHOJIOTHMH, IPUMEHsIEMbIe MPU U3YYEeHUH THCHHUILINHBI

Buset yueOHOM paboThI, BeIONHAEMbIE | DopMUpyeMbie

Ne Hudpossie TexHOTOTHH AIbLY P e PMHIDY NAK
C IpUMEHEHHeM ITU(PPOBOM TEXHOJIOTHH | KOMIETCHIIUU
Jlexumm

1. | OGnayHbIe TEXHOJIOTUI ! IK-1 NAK-3
CamocrosTenbHas paborta
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https://ru.wikipedia.org/wiki/Adobe_Systems
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| 2. | Bonpmne nannbie | CamocrosTensuas paGora | IK-1 | MJIK-3 |

8.MaTepl/IaJ'H)HO-TeXHI/I‘leCKOe obdecrmeueHue JAUCHUITINHBI

VYuebHas aynuTOpHs A MPOBEACHUS 3aHATHHA JEKIMOHHOTO TUHa (r. MUYypHHCK, yiI.
NuTtepuanuonanpHas, 1oM Ne 101, 2/32)

1. Xanro3u ropu3oHTangbHble HA TpU OKkHA (MHB. Ne 2101065486)

2. NaTepaktuBHas nocka (maB. Ne 2101040205)

3. Cucremnsiii kommuiekt: npoueccop IntelOriginal LGA 1150, Bentunsarop Deepcool
THETA 21, marepunckas miata ASUS H81M-K<S-1150 iH, mamare DDR3 4 Gd, xectkuii
muck 500 Gb, kopmyc MAXcase H4403, 6:1ok nutranust Aerocool 350W ( muB. Ne 21013400740)

4. ITpoexTop ViewsonicPJD6243 DLP 3200 lumensXGA 3000:1 HDMI 3D

VYyeOHast aynuropus ISl IPOBEACHUS 3aHATUN CEMHHAPCKOIO THUIIA, JIAOOPATOPHBIX 3a-
HSTHIA; TPYNIOBBIX U UHAMBHYaTbHBIX KOHCYIbTALUHN, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOH
arrectanuu (r. MuuypuHck, yin. UHTepHanuonansHas, gom 101, 2/14):

1. Becwr ananutuueckue «Kepu» (uaB. Ne 2101042959);

. Becwr BJIT-3100IT (uaB. Ne 2101042957);

. Becwr maboparopusie kBaaparabie BKJI-500 (uaB. Ne 2101042952);
. Becol anextpuueckue (naB. Ne 2101042955);

. Komnrerorep 286 (unB. Ne 2101042954);

. Komnerorep 486 (unB. Ne 2101042962);

. Komnrerorep 436 (nuB. Ne 2101042961);

. KonBekrop temmoBoit (uaB. Ne 2101063509);

9. Monutop CTx.84 (uuB. Ne 2101060043);

10. Apromat npubopH. oxnaxa. AIIC-5 (uuB. Ne 1101044776);

11. ABtorpancdopmarop JICC-01 (unB. Ne 1101044779);

12. Becor ananutrueckue BJID-200 (uuB. Ne 1101044663; 1101044660; 1101044659);

13. Becot BJIK-500 (unB. Ne 1101044653);

14. Becsl anektpudeckue (MHB. Ne 1101044657);

15. Bnaromep ains 3eneHoit Macesl (MHB. Ne 1101044735);

16. JIBoitHoii BeITsKHOM 1miKad (MHB. Ne 1101044761);

17. Hopusarorpad JAI1-102 (uuB. Ne 1101044769);

18. Kananbusblil peructp OH-844 (unB. Ne 1101044744);

19. KommbiorepusupoBanHas uHppakpacHas aHanutudeckas cucrema PSCO/ISIIBM-
PC4250 (uuB. Ne 1101044768);

20. Muxkpockon 6uonorunueckuii (uaB. Ne 1101044749);

21. IIpubop OX (unB. Ne 1101044710);

22. Mpu6op D/AM (unB. Ne 1101044709);

23. PH-metrp (uuB. No 1101044693; 1101044690, 1101044688; 1101044687;
1101044684, 1101044683; 1101044682);

24. Cnextpodotomerp III1-195 (uuB. Ne 1101044705; 1101044703);

25. Cron 2-x Tym60BbIi1 (HB. Ne 1101044718);

26. Cronuk st creknorpamm (MHB. Ne 1101044712);

27. Tabmuma MenneneeBa (uuB. Ne 1101044754);

28. Tepmocrar yHuBepcanbHblil (MHB. Ne 1101044678);

29. ®otoanextpokonopumerp (mHB. Ne 1101044673; 1101044672; 1101044670;
1101044668; 11010446609).

0 3N L kW

YyeOHast ayauTOpHs UIsl CAaMOCTOSITENIbHON paboTel (T. MuuypuHck, yia. UHTepHanuo-
HaibHast, 7oM Ne 101, 3/2396):

1. Jlocka knaccHast (uaB. Ne 2101063508)

2. Kanrozu (uuB. Ne 2101062717)
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3. Kamro3u (maB. Ne 2101062716)

4. Kommerotep Celeron E3500, mar. mmara ASUS, omep.mamsate 2048Mb, moHHTOp
19"AOC (unB.Ne 2101045283, 2101045284, 2101045285)

5. Kommbrorep Pentium-4 (uaB.Ne 2101042569)

6. Mono0710K iRU308 21.5 HD i3 3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web/ knaBuatypa, wmbimb (uHB. No 21013400521,
21013400520)

7. Komnerorep Dual Core E 6500 (uaB.Ne 1101047186)

8. Kommbrorep Topuano Cope-2 (nuB.Ne 1101045116, 1101045118, 1101045117)

9. Okpan Ha mtatuBe (MHB.Ne 1101047182)
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Pabouast mporpamMMa TUCIUIUTMHBI (MOIYJS) «AHATUTHYECKas XUMHUS U (DU3HKO-XUMHUYECKHE
METO/Ibl aHAJTN3a»COCTaBJIeHa B COOTBETCTBUHU € TpeOOBaHUAMU (eaepaibHOro rocyaapCTBEHHO-
ro 00pa3oBaTeIBLHOrO CTaHIAPTa BBICIIETO 00pa3oBaHUs - OakalaBpuara Mo HampaBICHUIO MMO/-
rotoBkd 19.03.04 TexHoyioruss NMpOAYKIMH W OpPTraHMU3aIvs OOIICCTBEHHOTO MHUTAHHS, YTBEP-
JACHHOTO IpHKa3oM MuUHHCTEpCTBA HAayKu M Bbicuiero odpaszoBanust Poccuiickoit denepannn
ot 17 aBrycra 2020 r. Ne1047

ABTOp: O1IEHT Kadeapsl OnoIoru U XUMuH, K.X.H. Ky3nernona P.B.

Peniensent: npogeccop kadenpsl arpoXxuMuu, OYBOBEICHUS M arpo3kojoruu, A.0.H. Crenanuo-
Ba JL.B.

[Tporpamma nepepaboTaHa u JoMoNIHEHA B cOOTBETCTBUH ¢ TpeboBanusmu GI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceaHuy KadeapsIOnoIorHy M XUMUH, TpoTokosr Ne 8 ot 04 an-
penst 2022 1.

[IporpaMmma paccMOTpeHa Ha 3aceJaHUU ydeOHO-MeToaudeckor komuccuu CommanbHO-
negaroruyeckoro uHerutyra Muuypunckoro I'AY, nporokon Ne 8 ot 11 anpesnst 2022 r.
[Iporpamma yTBepkiaeHa Pemennem Y4eOHO-METOJMYECKOTO COBETa YHUBEPCUTETA, IPOTOKOI
No 8 ot 21 ampens 2022 1.

[Tporpamma nepepaboTaHa 1 J0H0JIHEHA B cooTBeTCTBUHU ¢ TpeboBanusaMu OI'OC BO.
[IporpamMa paccmoTpeHa Ha 3aceqaHud KadeAphIOMOJIOTHMH M XHMHH, MPOTOKOdA Ne § ot
O4amnpens 2023 r.

[IporpaMmma paccMOTpeHa Ha 3aceJaHUU y4eOHO-MeToau4YecKor komuccuu CommanbHO-
nejarornyeckoro uHctutyra Muuypunckoro I'AY, nporokos Ne 11 ot O5uronst 2023 .
[Tporpamma yrBepkneHa Pemennem Y4eOHO-METOIMYECKOTO COBETa YHUBEPCUTETA, IPOTOKOI
Ne 10 ot 22utons 2023 1.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBaHusMu OI'OC BO.
[TporpamMma paccMoTpeHa Ha 3acefaHuu Kadeapsl Ouonoruu U XuMuu, npotokos Ne 09 ot 06
Mmas 2024 r.

[Iporpamma paccMoTpeHa Ha 3acelaHud ydeOHO-MeToauueckoi komuccuu ColuanbHO-
neaarornyeckoro nHctutyra Muaypunckoro I'AY, nporokos Ne 09 ot 13 mas 2024 r.
[Tporpamma yTBepkaeHa Pemennem YueOHO-METOINYECKOTO COBETa YHUBEPCHUTETA, MIPOTOKOII
Ne 09 ot 23 mas 2024 r.

[Tporpamma nepepaboTaHa 1 10MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusMu OI'OC BO.
[IporpamMma paccMoTpeHa Ha 3acefaHuM Kadenpsl OMOJIOTUU U XUMUHU, poTokoa Ne 8 ot 2 an-
pens 2025 r.

[TporpamMa paccMoTpeHa Ha 3aceJaHud ydeOHO-meroandeckod komuccun CouuanbHo-
neaarorndeckoro nHctutyra Muaypunckoro I'AY, nporokoin Ne 09 ot 8 anpenst 2025 r.
[Tporpamma yTBepxkeHa Pemennem Y4ueOHO-METOIUYECKOTO COBETA YHUBEPCUTETA, IPOTOKOI
Ne 8 ot 23ampens 2025 r.

OpI/IF HWHAJI JOKYMCHTA XpPAHUTCA Ha Ka(beﬂpe OHOJIOTUN U XUMHH
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