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METO/AbI KOHTPOJIA H AHA/IU3A BELHIIECTB

Hanpasnenue noaroToBku (CrenuanTbHOCTD)
22.03.02 METAJUIYPTUA

HanpasiieHHOCTH (PO WIIE/CTIeHATH3AIHs ) TPOTPAMMBI
udposoii ananu3 u yrpasieHHe BBICOKOI(PPEKTUBHBIMHU MUPOTEXHOJIOTHIMH MOTYUEHUS
MaTepHasoB

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat
[Iporpamma moAroTOBKH - aKaAeMHUYECKUN OaKataBprat

®opma oOyueHus
OuHas
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Pabouas mporpamma coctasineHa Ha ocHoBe PI'OC BO mno HampaBIeHHIO MOATOTOBKH
22.03.02 METAJUIYPI'UA (ypoBenb OakanaBpuara) (mpuka3 MwunoOpHayku Poccuu ot
04.12.2015 . Ne 1427)

PaGouas mporpammMa paccMoTpeHa U 0100peHa Ha 3aceqaHuu kadenpsl Merammypruu u
XUMHUYECKHX TEXHOJIOTHI
18.02.2020, mpotokon Ne 6
3aB. kadeapou A.C. XapueHko

Pabouas mporpamma ogo6pena metoauueckoi komuccuein UMMuM
20.02.2020 r. mpoTtokoiu Ne 5
[Ipencenarens A.C. CaBuHOB
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JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u ogoopena s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peanuzanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U1 XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 00cyxIeHa u omodpeHa s peanm3anuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nporpamma nepecmotpena, odcyxieHa u ogoopena g peanusanuu B 2024 - 2025
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTHI

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

HenssMu OCBOECHMSI TUCHUIUIMHBL (MOIyJisA) «MeToabl KOHTPOJIS U aHallM3a BEILECTBY
SB-JIAFOTCSI: OCBaMBaHWUE OCHOBHBIX IPUEMOB HMHCTPYMEHTAJIBHBIX METOJOB aHajau3a B
MIPUWIOKEHUHU K aHAJU3y METaJlla U OKCHJIHBIX MaTEpPHAJIOB B METAJUTYPTHH, YMEHHUE BBITIOJIHSTh
aHaJ M3 MaTepuaja MO0 M3BECTHOM CTAaHIAPTHOW METOJWKE, BJIQJICHHE HABBIKAMU TPOBEICHUS
MPOCTEHIINX METOI0B (PM3UKO-XMMHYECKOTO aHAlIu3a MaTepraia u 00pabOTKHU ero pe3yabTaToB;
MOJIYYCHUE TPEICTABICHUH 00 OCHOBHBIX (DH3UKO-XMMHYECKHX METOJIaX KOHTPOJISI COCTaBa
CBHIPBSI, METaJUIa U IIIaKa, IPUMEHSIEMBIX B YSPHOU METAJIITYPTUH.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Jucuunimaa MeToasl KOHTPOJIA M aHalv3a BELIECTB BXOJIUT B BapUaTUBHYKO 4YaCTh
y4eOHOro T1aHa 00pa3oBaTeIbHON MPOTPAMMEI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS NUCIUTLIINH/ TPAKTHK:

Maremaruka

dusuka

Xumus

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTIH/TIPAKTHK:

Hayuno-uccnenoBarenbckas padbora

[ToaroroBka k caaue v cadya rocy1apCTBEHHOTO SK3aMeHa

[ToaroroBka K 3aIMTe U 3alIUTA BBITYCKHOM KBAJIM()UKAIIMOHHOM pabOThI

Merto/1bl HCClleI0BAaHU MAaTEPUATIOB U MPOLIECCOB

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynbrare ocBOeHHA IUCHUIUIMHBI (Moayns) «MeToapl KOHTpOJS W aHaIW3a
BEILIECTBY 00YyJaroNuiics JoKeH 001aaTh CIeIyIOIUMI KOMITETEHIIUSMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JNIEMEHT
KOMIIETEHIINH
OIIK-8 CIIOCOOHOCTBIO CJIEI0BaTh METPOJIOTUYECKMM HOPMaM U IIpaBUJIaM, BBITTOJIHSTh

Tpe6OBaHI/I}I HallMOHAJIBHBIX U MCKAYHAPOAHBIX CTAHAAPTOB B obactu HpOCI)eCCHOHaHLHOﬁ
JACATCIIBHOCTH

3HaTh (] OCHOBHBIE OIIPEEIICHNS U IIOHATHSI METPOJIOTHYECKUX HOPM U IIPaBUII
] OCHOBHBIE METOABI UCCIEAOBAHNMN, UCTIOIB3YEMBIX B METAJULYPIHUH;

(] mpaBWJIa OCHOBHBIX MCCJIEIOBAHNI, HA3bIBAaTh UX IJIaBHbIE
XapaKTEepUCTH-KH;

(] onpezaeseHns MpOLECCOB, 3aJI0KEHHBIX B OCHOBY MCCIIEIOBAHMIA;




YMmern

(] BBIAETSTH OCHOBHBIC HATIPABJICHHS UCCIICJOBAHHIA;

[ 006¢cy)kaaTh criocoObl 3 (HEKTUBHOTO PEIICHUs B 00JIaCTH METPOJIOTHH;
[] pacrio3HaBath A3PPEKTHBHOE pelIeHre 0T HeAPPEKTHBHOTO;

] mpUMEHSTh METPOJIOTUICCKAE HOPMBI M TIPaBWIa B MPOPECCUOHATHLHON
JesTeIbHOCTH; UCTIONB30BaTh UX HA MEXIUCIUIUIMHAPHOM YPOBHE;

] mpuoOpeTaTh 3HaHUS B 00JIACTH CTAHIIAPTOB, TPUMEHSIEMBIX B
METaJLTyp-THU;

] KOPPEKTHO BBIPAXKATh U apIYMEHTUPOBAHO 00OCHOBBIBATH ITOJIOKEHUS
MPEIMETHOM 00JIACTH 3HAHMSI.

Bnaners

] mpaKkTU4EeCKMMH HaBbIKAMU HCIIOJIb30BAaHUS AJIEMEHTOB CTaHJapTOB Ha
APYTUX JUCLUIUIMHAX, HA 3aHATHAX B ayAUTOPUU U Ha IPOU3BOACTBEHHOMN
IIPaKTHUKE;

[l cnocoGamu JEMOHCTpAIMM YMEHUS aHAIM3UPOBATh CUTYAlUIO B 001aCTH
HCCIEA0BAHUN U U3MEPEHUM;

[] MeTogaMu U3MEpEeHuil U UccIe10BaHUH;

(] HaBbIKAMHU ¥ METOAMKAMHU 0000IIEHUSI pe3yJIbTaTOB PELICHHUS, IKCIIEPU
-MEHTAJIbHOW JeSITeNbHOCTH;

[J crmocoGamu OLIEHUBAHUS 3HAYMMOCTH U MPAKTUYECKON TPUTOAHOCTH
MIOJIyYEHHBIX PE3yJIbTaTOB;

] OCHOBHBIMH METOJIaMH HCCIICAOBAHUS B 00J1aCTH METaLTypTHUH,
[IPAKTUYE-CKUMHU YMEHHUSMU U HaBbIKAMH UX UCIOJIb30BAHUS;

] OCHOBHBIMHM METOZaMHM PEIICHHUs 33]1a4 B 00JIaCTH METO/I0B aHAJIN3a B
Me-TaJlTypruu;

) mpoeccroHaIbHBIM SI3BIKOM ITPEIMETHOM 00JIaCTH 3HAHMUS;

[] cnocoGamu COBEpIIEHCTBOBAHUS MPO(PECCHOHANBHBIX 3HAHUNA U YMEHUH
MyTE€M HCIOJIb30BAHUS BO3MOKHOCTEN HHPOPMAIIMIOHHON Cpeibl.

ITK-2 cnocoOHOCTBIO BLI6I/IpaTB METOJbI UCCIICAOBAHUS, TNITAHUPOBATh U IPOBOAUTH
H€06XOI[I/IMBI€ OKCIICPUMCHTBI, MHTCPIPECTUPOBATDL PE3YJILTATHI U ACJIATh BBIBOJbI

3HaTh

-OCHOBHBIE METO/IbI KOHTPOJIS ¥ aHAJIM3a BELIECTB, IPUMEHSIEMBIE B
METAJUTYPTHH;

-OCHOBHBIE ONPEACIICHUS U MTOHATHUS, XapaKTEPU3YIOLLIUE METOIbI
HCCIICIOBAHNH;

- OCHOBHBIE 3aKOHBI, JIe)KaIlle B OCHOBE METOI0B HCCIIeJOBaHUM;

YMmern

- O6CY)KI[3.TB CITOCOOBI BBI60pa METOJa aHaJin3a,

- INITAaHUPOBATh U IPOBOJUTH HGO6XO)II/IMI)IG HUCCICIOBAaHUAI,

- HHTCPpHIPCTUPOBATL U aHATIU3UPOBATDH PC3YJIbTAThLL HCCHGI[OB&HPIIZ;
-J1€J1aTb BBIBOJbI 11O pE3yJbTaTaM I/ICCJ'IG)]OBaHI/II\/'I;

Bnaners

- IPAKTUYCCKUMHU HaBbIKaAMU IPUMCHCHHA METOI0B UCCIICAOBAHMA,

- IPAaKTUYICCKNMHU HABBIKaMU 0T6opa Hp06LI BCIICCTBA AJIA aHaJIkn3a,
-crocodamu OLICHMWBAaHWA 3HAYUMOCTHU U HpaKTquCKOﬁ IMPUTOJHOCTH
MOJIYUYCHHBIX PE3YJIbTATOB,

- OCHOBHBIMHU METOJIJaMH PCHICHUSA 3a/ia4 B obOnacTH MCTOOOB KOHTPOJIA U
aHaJIn3a BCIICCTB,

I1K-4 roToBHOCTHIO HCIIOIL30BaTh OCHOBHEIC MOHATHS, 3aKOHBI 1 MOJCJIIN TCPMOJUHAMUKH,
XHUMHYISCKOM KHHCTUKHU, IICPEHOCA TCIIJIa U MACCHI




3HaTh

-OCHOBHBIE 3aKOHBI TEPMOANHAMHUKHA U XUMUYECKOW KUHETHKU;
-OMpeIeJICHUS] OCHOBHBIX MOHATUN TEPMOJIMHAMUKU U XUMHUYECKOMN
KHHETHKH,

-OMpeICJICHUS MIPOIECCOB, MPOTEKAIOIINX B XUMUYECKOW TEPMOJIMHAMUKE U
XUMHUYECKOM KUHETHKE;

VYmMmern

- OOBSICHATH TUITUYHBIE MOJICIIU MTPOIIECCOB TEPMOIMHAMUKA U XUMHUYECKOU
KUHETUKH;

- BBIJICJISITh OCHOBHBIE 3aKOHOMEPHOCTHU B MPOIEcCCax TEPMOJAUHAMUKU U
XU-MHYECKON KUHETHUKH;

- MPUMEHSTH 3HAHUS TCPMOJIUHAMUKH U XUMHUYECKON KUHETHKU B
npodeccroHaNbHOI 1eATEIbHOCTH;

Bnanets

-IIPAKTUYECKUMH HABBIKAMU PACUETOB B pa3ieile TEPMOJUHAMUKYU U
XUMHYE-CKOM KUHETHKH;

- OCHOBHBIMH METOJIaMH PEIICHHS 3a/1a4 B 00JIACTH METOI0B KOHTPOJIS U
aHa-JI3a BELIECTB;

- HaBbIKAMHU U METOAMKaMU 0000LIEHNS pe3yJIbTaTOB PELICHMS,
9KCIIEPUMEH-TAIbHON AESATEIbHOCTH.

IIK-13 rOTOBHOCTBIO OLICHUBATH PUCKH U OIIPEACIIATE MCPHI 110 obecreyeHno 0e30IacHOCTH
TCXHOJIOTHYCCKHUX MMPOUCCCOB

3HaTh

- OCHOBHBIC MCTO/bI HCCHCHOB&HHﬁ, IIO3BOJIAIOIINX OLICHHUBATH
TEXHOJOTHUYCCKUC PHUCKH,
- OKOJIOIT'MYCCKHUC HpO6JICMBI IMPOMBIIIJICHHBIX PETMOHOB.

YmeTh

- BBIOMpaTh 3 (HEKTUBHBIE METOIBI MCCIICIOBAHHUIA,
- OIICHUBATH KAYE€CTBO MOCTYITAIOIIETO ChIPhs, TOTOBOW MPOIYKIIHH;
-BBIICIISITh OCHOBHBIC HAIIPABIICHHSI UCCIICOBAHUIA,

Bnanets

- XUMHYCCKHMH U (I)I/BI/IKO'XI/IMI/I‘leCKI/IMI/I METOJaMHM aHaJinu3a,
O6€CH€‘II/IBaIO'HII/IMI/I COBpPCMCHHBIC TpC6OBaHI/I$[ K 0€30IacHOCTHU
TEXHOJIOTHYCCKHUX ITPOLECC-COB;

- METOAaMH I/I)IGHTI/I(i)I/IKaIII/II/I MCTAJLTYPTHYCCKUX 06’b€KTOB;

- HaBbIKaMH U MC€TOJaMU O606H.I€HI/I${ pPE3YyIbTATOB HCCIIEIOBaHUIA.




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIMIINHBI (MOTYJIs)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacos, B ToM

YqHUCIIe:

— KOHTaKTHas padora — 37,15 akan. yacos:

— ayauTopHas — 34 akaJ. 4acos;

— BHeayauTopHas — 3,15 akan. yacos

— camocTosiTenpHas padota — 35,15 akaj. yacos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHast g
o | xonTaxTHAA pabora E 3 dopma TEKyIIEro
=
5 B aKajl. yacax 2] Bun KOHTPOJIS
Pazpen/ tema 3 (B axaz. acax) == . P Kox
S 3 ©|camocToATeNBHO | ycIIeBaeMOCTH U
JUCLUATUINHBI 5 [~ .. | koMneTenK
@) g £ paboThI MIPOMEKYTOUHOM
na0. |mpakT.| 3 aTTeCTaLHN
Jlek. < <
3aH. | 3aH. | Q &
1. 1 Pa3zgen: MeToABl OOHApYKEHUS W
KOJINYECTBEHHOTO orpeeNIeHHs
3JIEMEHTOB
11 11. Tema: Texuuueckwuii
KOHTPOJIb. Haznauenwne
TCXHE‘{CCKOFO KOHTPOJIS IIposepka TK-2, TTK-4,
POIA. 2 2 Koucnekr POBCP I1K-13,
Opranu3zanus CITYKOBI KOHCIIEKTa OINK-8
aHAITUTUYECKOTO KOHTPOJIS
COBPEMEHHOTO TIPOU3BOJICTBA
I1K-2, TIK-4
12 12. Tema: Xumuyeckue U IIposepka ; '
2 2 Koncnekr I1K-13,
OXMA. Knaccudukaiys METOIOB. KOHCIIEKTOB
OITK-8
6
13 13 Tema: Bribop wmerona
aganmsza. OOmas OIeHKa METOIOB
aHanus3a. Buaer  TexHMueckux
aHaJIMU30B. ITopor MK-2. TIK-4
YYBCTBHUTEJILHOCTH, MPaBHIbHOCTD, 2 2 Koncrmekr, CobecenoBanue, HK, 13 '
BOCIIPOU3BOIUMOCTD. CliydaiiHbIe U pedepar KOJIJIOKBUYM OIK 8
CHUCTEMATU4YECKUE  TOTPEUIHOCTH.
OCHOBHBIC TpPUEMBI W  METOJbI
MPSIMOTO KOJINYECTBEHHOTO
OTIpEICIICHHSL.
Wroro no pazaeny 6 6
2. 2. Pazmen: XWMHYECKHE METOJbI
aHaJn3a




IIposepka

Hamucanne odopmIIeHuUS U
2.1 2.1. Tema: I'paBumMeTpuyecKuit TEOPETUYECKOTO p
BBITTOJTHEHHUS
aHanu3 BBEJICHHS K 1a6oPaTODHOG
Ocaxnaemasi U TpaBHUMETPUYECKas nabopatopHoOn parop [K-2, TIK-4,
paboThI
(hopMsI aHaIU3UPYEMOTO 2 (4121 6 pabote ITK-13,
IIposepka
KOMIIOHEeHTa. [ paBumeTpruyeckue Pemenne oMaILIHEH OIIK-8
pacuetsl. TeopeTndyeckue OCHOBBI JIOMAaIIHUX 327124 HaGOTLI o
BBIZIETICHHS OCA/IKOB U3 PAaCTBOPOB. IMoaroroBka k p
peLIeHHIo 3a1a4
KOJUIOKBHYMY
KomnokBrnym
Hanucanue IIposepka
2.2 2.2. Tema: Turpumerpuyeckue poBep
N TEOpPETHYECKOro | odopmieHus u
Meronsl aHanmu3a. CTaHAapTHBIA
BBEJICHHS K BBITTOJTHEHHUS
pactBop. Tutpo-Banme. OCHOBHEIE . N
naboparopHoi | J1abopaTOpHOit
MIPUEMBI TUTPUMETPUUECKUX IK-2, TIK-4,
. pabote paboThI
ompeneneHuid. KuciaoTHo-ocHOBHOE 4 | 4121 6 I1K-13,
Pemenne IIposepka
THTPOBAHUE. -, OIIK-8
JIOMAIIIHUX 3a/1a4 JOMaIlHeH
OKHCINTENHHO-BOCCTAHOBHTEIBHOE
TToaroroBska k paboTsI o
TUTpOBaHWe.  PacueT  KpHUBBIX
KOJUIOKBUYMY | peLICHHIO 3a/1a4
TUTPOBAHU
Pedepar KomnnokBuym
HWroro no pazneny 6 | 8/4U1 12
3. 3. Pasmen: ¢u3UKO-XUMHYECKUE
METO/Ibl aHAIIM32a
Hanucanue IIposepka
TeopeTuueckoro | odopmueHus u
BBEJICHHS K BBITTOJTHEHHUS
3.1 3.1 Tema: DaEKTPOXUMUIECCKUE n N .
MCTOMEL AHANI3A nabopaTtopHOH naboparopuoii | ITK-2, [1K-4,
Ko n I : 3| s 5 pabote paGoTHI IK-13,
AYK DL Pemenue IIposepka OIIK-8
TToTeHITHOMETPHSL. o
JOMAIIHUX 3a/1a4 JOMalIHeH
IonroroBka pabotsl o
KOJUIOKBMYMY | PELICHHIO 3a1a4
Hanucanue IIpoBepka
TeopeTHyeckoro | odopmieHus u
3.2 3.2. Tema: BBEJICHUS K BBITOJIHEHUS
CHeKTpOoCKOIIIecKre METOJIBI nmabopaTopHOi | mabopatopHOii TK-2. TIK-4
aHanu3a. dotomeTpuueckuil pabore paboThI ; '
2 421 5 MK-13,
aHaJn3. OcCHOBHBIE 3aKOHBI Pemenue IpoBepka OIIK-8
cBeronornomenus. 3akoH byrepa - JIOMAITHUX 3a7a4 JIOMaIIHeH
JlamGepTa — Bepa. Ilogroroska k paboTsI 110
KOJUIOKBUYMY | pEeLICHHIO 3a/1a4
Pedepar KommoxkBrym
HWroro no pazaeny 5 921 10
4. 4. Pasgen: Kunetuueckne MeETOIBI
aHam3a
4.1 4.1 Tema: OCHOBHBIE IPHEMBI
Koncnekr CobecenoBanue
KMHETUYECKHX METOJOB aHaju3a. Msvaenme 10 Tene [1K-2, TIK-4,
Meron TaHTCHCOB. Meron 5 Jngan . Sammra I1K-13,
(uKcupoBaHHOTO BpeMeHU. MeTon batyp H OIIK-8
. Pegepar pedeparos
(UKCHPOBAHHOW KOHIEHTPAIIUU
Wroro no pazneny 5
5. 5. Pasmen: MeToAsl IOATOTOBKH
IpoObI K aHATIU3Y
. ITposepka
51 5.1 Tema: Otbop -cpenHen posepia [K-2, TIK-4,
JOMalIHeH
MPOOHL. Mertoast IIOATOTOBKH 2,15 | Pemenwe 3amau I1K-13,
paboTsl o
poOBI K aHATIH3Y. OIIK-8
pEIICHHIO 3324
Uroro no paspeny 2,15
Uroro 3a cemectp 17 |17/61 35,15 SK3aMeH




Hrtoro no aucumiuinHe

17

17/61

35,15

OK3aMCH

IK-2,11K-
4,I1K-13,0I1K
-8




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

5 O6pa3oBatenbHbIe U HHOOPMAIIHOHHBIE TEXHOJIOTHH

[IpoektupoBanue oO0yueHuUs: CTPOUTCSA HA OCHOBE CIEAYIOIINX MPUHIUIIOB!

- OOyueHne Ha OCHOBE MHTETPALUU C HAYKOW U IIPOU3BOICTBOM.

- [IpodeccuonanbHO-TBOpUYECKask HAPABICHHOCTh OOYUECHHUS.

- OpueHTHpPOBaHHOCTH 00yUEHUS HA TUYHOCTD.

-  OpHeHTHpPOBaHHOCTh OOy4YeHUS Ha pPa3BUTUE OIbITa CcamMo00pa30BaTEIbHOI
NeSITeIbHOCTH OYIyIIEro CeHaIncTa.

Jlis nocTuKeHHs IJIaHUPYEMbIX pe3yNbTaToB OOy4YeHUs, B IUCHUIUIMHE «MeTombl
KOHTPOJIS M aHAJIN32 BEILIECTBY» UCTIONIB3YIOTCS Pa3InyHbIe 00pa30BaTeNIbHbIC TEXHOIOTHH:

1. TpapuuuonHsle 00pa3oBaTEbHBIE TEXHOJOTMH: WHGOPMAIMOHHASA  JICKIIMS,
1ab0paTOpPHBIC 3aHATHUS.

2. HubopMalinoHHO-KOMMYHUKAIIHOHHBIE o0Opa3oBaTebHbIC TEXHOJIOTHH:
JeKuus-su3yanu3anus. [lpaktuueckoe 3aHsATHE B (opMe TNpe3eHTaluu — MPEICTaBICHHE
pE3yNIbTAaTOB C UCIIOJIb30BAHUEM CIIEIUATN3UPOBAHHBIX MPOTPAMMHBIX CPE/l.

3. NudopmannoHHO-pa3BUBAIONINE TEXHOJIOTUH, HAIpaBlICHHbIE Ha (OpMUpOBaHHE
CUCTeMbl 3HAHWI, 3allOMHHAHUE U CBOOOAHOE omepupoBaHue uMu. [Ipu camocTosTeTbHOM
U3y4EHUH JIUTEpaTypbl TPUMEHEHHE COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJIOTHH st
CaMOCTOSITENILHOTO MOTIOJTHEHHS] 3HAHUH, BKITIOYas UCIIOIb30BAaHNE TEXHUUECKUX U AJICKTPOHHBIX
cpeacTB uH(pOpMaIHH.

4. JleaTenbHOCTHBIE MPAKTUKO-OPHUEHTUPOBAHHBIE TEXHOJOTHH, HaNpaBlieHHbIE Ha
(dbopmMHpoBaHKE CHCTEMBI TPO(PECCHOHATBHBIX MPAKTUIECKUX YMEHUH MPHU pazd0pe KOHKPETHBIX
CUTyallui, OCHOBaHHBIX Ha MPAKTUYECKHX MpHUMepax, O00eCrneYnBAIOIINX BO3MOKHOCTb
Ka4eCTBEHHO BBITIOIHSTH MPO(ECCHOHANTBHYIO AEITEIBHOCTb.

5. PasBuBaromme mnpoOIEMHO-OPUEHTUPOBAHHBIE TEXHOJOTHH, HamNpaBlICHHbIE Ha
dopmupoBaHHe ¥ pa3BUTHE TNPOOJIEMHOTO MBINUICHUS, MBICIUTEIFHOW AKTUBHOCTH,
CITOCOOHOCTH BHJIETh U (POPMYJIHMPOBATH MPOOJIEMBI, BEIOMPATh CIOCOOBI M CPENCTBA MJISI UX
peLeHMs.

6. MHTepaKkTUBHBIC TEXHOJOTHH: KOJUICKTHBHOE OOCYXJICHHE KaKOro-IHOO CIIOPHOTO
BOIpOCa, NMpoOJIeMBbl, BbIABICHHE MHEHUH B rpymnne. M3noxkeHue mpobieM W MX COBMECTHOE
perieHue.

7. JIMYHOCTHO-OPHEHTUPOBAHHbIE TEXHOJOIMHU OOydeHHs, OOecleyMBaloOlUe B XOJe
y4eOHOro TIpollecca Y4eT paszIMyHBbIX CIOCOOHOCTEH OO0ydaeMbIX, CO3/IaHHE HEOOXOIMMBIX
YCIOBUH ISl pPa3BUTHS UX MHAUBUIYATBHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTHU JIMYHOCTH B
yueOHOM Tmporiecce. JIMYHOCTHO-OpUEHTHPOBAHHBIE TEXHOJOTHH OOYYeHHs pean3yloTcsi B
pe3ynbTaTe HHAWBUIYalbHOTO OOIIEHHs MpernojaBaTenss M CTYACHTa, NpPU BHIOTHEHHH U
3ammTe J1abopaTopHBIX padoT.

B xone numanoroBoro oOyuyeHMsI CTYAEHTBI y4aTcs KPUTHUYECKH MBICIUTh, pelaTh
CJIOKHBIE TPOOJIEMBI Ha OCHOBE aHajHM3a OOCTOSTEIBCTB M COOTBETCTBYIONICH HWH(MOpMAIIHH,
B3BEIINBATH aJbTEPHATUBHBIE MHEHUS, MPUHUMATh MPOAYMaHHBbIC PEIIEHHUS, y4acTBOBATH B
TMCKYCCHSIX, o0marbes. [t 3Toro Ha 3aHATHSX OPTaHU3YIOTCS TPYINOBas padoTa, padoTa ¢
JOKYMEHTaMH U pa3InIHBIMU HCTOYHUKAMH UHGOPMAITUH.

Peanm3zanus Takoro moxo/1a OCyIIeCTBIISIETCS CIEAYIOIIM 00pa3oM:

1. Pacnpenenenue TeM pedepaToB € y4ETOM IOXKENaHHH CTYJEHTOB, TEMaTHKH HMX
HAYYHBIX HHTEPECOB H T.II.

2. IloaroroBka cryneHTaMu (OpMbI OTYETHOCTH CaMOCTOATENbHOI paloThl (pedepart-
MPE3EHTAINSI, OTUET MO BRIMOJIHEHHOM JJabopaTopHOI padboTe).

3. OOcyxaeHue TMOATOTOBIEHHOIO OTYeTa IO J1adopaTopHO paboTe B pexHUMe
JIMICKYCCHH C DJIEMEHTaMH KOJUIEKTHBHOTO PEIICHHSI TBOPUECKUX 3a/1a4.

JUisi OLIEHKM 3HaHWN PEKOMEHAYeTCs HCIOJb30BaTh PEHTHHIOBYIO CHCTEMY, KOTOpas
oOecrieunBaeT AUAarHOCTUKY JOCTHKEHHUS 00ydaeMbIM 3aJJaHHOTO YpPOBHSI KOMIIETEHTHOCTH Ha



CTyJIeHTa — Ha0paTh MaKCUMAJIBHOE YHCIIO OAJIOB.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCIUIIMHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. dusuko-xumudeckue Metoabl ananu3za / Bamosa (Kombutoa) B.J., Abecamze JI.T. -
Mocksa :Jlamkos u K, 2018. - 224 c.: ISBN 978-5-394-01751-3 - Tekcr : anekTpoHHbiid. - URL:
https://new.znanium.com/document?id=272164

https://new.znanium.com/read?id=272164

2. AH&JII/ITH‘I@CK&?I XUMUA U (1)I/ISI/IKO-XI/IMI/I'-I€CKI/I€ MCTOAbI aHAJIN3a. Hmapramca. —_—
Mockaa: PHOP. — 176 c. - Tekcer: 3J€KTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/614848

https://new.znanium.com/read?id=283039

0) JlomostHuTEIbHAS JIUTEPATYpa:

1. Ananutnyeckast xumust : yaeOnuk / H.M. Mosuyan, P.I'. Pomanosa, T.C. ['opOyHoBa [1
ap.]. — M. : UHOPA-M, 2018. — 394 c¢. — (Bricmee obOpa3zoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/12562.

http://znanium.com/bookread2.php?book=977577

2. Bnacosa, E.I'. Ananutuueckass XUMUS: XUMHUECKHAE METObI aHalnu3a [DIeKTPOHHBIN
pe-cypc] : yueonuk / E.I'. Bracoa, A.®. XKXykos, N.®. Komocosa, K.A. Komaposa ; mox pe.
[Ter-pyxuna O.M., Kysnenosoit JI.b.. — Omnektpon. naH. — MockBa : W3parenscTBo
"Jlaboparopwus 3uanuii", 2017. — 467 c. — Pexxum nocryma: https://e.lanbook.com/book/97407 .
— 3ar. ¢ ’K-paHa.

https://e.lanbook.com/reader/book/97407/#1

3. Ananmutnyeckas xumus: YueOouuk / Mosuan H.U., Pomanosa P.I'., ['opoynosa T.C. -
M.:HUIl UH®PA-M, 2016. - 394 c.: 60x90 1/16. - (Beicmiee obOpa3oBanue: bakamaBpuar)
(ITepernér) ISBN 978-5-16-009311-6

http://znanium.com/bookread2.php?book=431581

4. AnamuTrdeckas XUMUs. XpomarorpaduuecKie MeTo bl aHaau3a: Y4yeoHoe mocooue /
AWM. XKebentsies. - M.: HUL Uudpa-M; Mu.: Hos. 3nanue, 2013. - 206 c.: ui.; 60x90 1/16. -
(Bsic-mee o6pazoBanue). (neperier) ISBN 978-5-16-006615-8

http://znanium.com/bookread2.php?book=399829

5. CnektpasibHble METOIbI aHaNM3a: Y4yeOHoe mocodue / [Tamkosa E.B., Bonocora E.B.,
Muny-ns A.H. - M.:CtT’AY - "Arpyc", 2017. - 56 c.: ISBN

http://znanium.com/bookread2.php?book=976630

6. Kpeutora, C. A. KHCIIOTHO-OCHOBHOE THUTPOBaHWE B BOJHBIX PacTBOpax . ydeOHOE
nocobue / C. A. KpbutoBa, 3. U. Koctuna, U. B. TTonypko ; MI'TY. - [2-e u3a., HOAroT. 1o med.
u3a. 2015 r.]. - Marauroropck : MI'TY, 2017. - 1 snektpon. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133
271/2849.pdf&view=true  (mara ooOpamienus: 04.10.2019). - MakpooObekr. - TekcT
JJIEKTPOHHBIN.

7. Maxotkuna, E. C. Kiaccuueckue meronapl aHanm3a . ydeOnoe mocoowe / E. C.
Maxotkuna, M. B. [llyouna ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 s1eKTpoH. ONT. JUCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131



https://new.znanium.com/document?id=272164
https://new.znanium.com/read?id=272164
https://new.znanium.com/catalog/product/614848
https://new.znanium.com/read?id=283039
http://www.dx.doi.org/10.12737/12562
http://znanium.com/bookread2.php?book=977577
https://e.lanbook.com/book/97407
https://e.lanbook.com/reader/book/97407/#1
http://znanium.com/bookread2.php?book=431581
http://znanium.com/bookread2.php?book=399829
http://znanium.com/bookread2.php?book=976630
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133271/2849.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133271/2849.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2680.pdf&show=dcatalogues/1/1131

(mara ooparmmenus: 04.10.2019). - MakpooObeKT. - TEKCT : SIEKTPOHHBI.

B) MeToau4ecKkne yKa3aHUs:

1. KOHIyKTOMETPHUYECKOE U BBICOKOYACTOTHOE TUTPOBAHME: METOJANYCCKHE YKa3aHHS K
BBITIOJIHEHUIO J1a00paTOpPHOM pabOThI MO AUCUUIUINHE «MeTOobl KOHTPOJIS M aHaJIH3a BEIIECTBY
s cryneHtoB cnernuanbHocTH 150101.65 «Metamnyprusi 4epHbIX MeETauioB» Bcex (opm
oOyuennst. Marauroropck: M3n-Bo Marauroropcek. roc. Text. yH-ta uM. .. Hocoga, 2013. 7c.

2. OU3NKO-XUMHUYECKUE METOJbl aHaW3a: METOJUYECKUE YKa3aHWs W 3aJaHus s
CaMOCTOSITENIbHOW PabOThl MO AUCHUILIMHE «METOABl KOHTPOJII M aHaln3a BEIECTB» JUIS
crynentoB crenuanbHocTd 150101 «Metamnyprust 4epHBIX METAUIOB» BceX (opMm oOydeHwHs.
Marnutoropck: M3a-so MarauTtoropek. roc. Texs. ya-ta um. I'.J1. Hocosa, 2013. ...c

3. KoMIIIeKCOHOMETpUYIECKHI METO T aHAITN3a: METOTUYECKUE YKa3aHuUs K 1a00paTOPHOIH
pabo-Te U 3aJaHus IJIsl CAMOCTOSTENIbHON pabOTHI MO AUCIUTITMHE

«Anammtudeckas xumusi 1 ®XMAy», «Merolbl KOHTpPOJST M aHajdM3a BEIICCTBAY
Marnutoropck: 'OY BITO «MI'TY», 2010. 30 c.

4. TIOTEHIIMOMETPUYECKUI METOJI aHAJIM3a: METOJAMYCCKHE yKa3aHHs K JIAOOPATOPHBIM
paboram mno aucuuiuinHe «AHamutudeckas xumusa u ®@XMAy»; Marauroropck: ['OY BIIO
«MI'TY»,2010.-17 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

HawnmenoBanue .
1o Ne norosopa Cpox feicTBus IULICH3UN

MS Windows 7
Professional(ms  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpovHO
Professional
7Z1p CBOOOIHO PaCIIpOCTPaHIEMOE OECCPOUHO
MS Windows 7
Professional (s [[-757-17 o1 27.06.2017 27.07.2018
KJ1aCCOB)
FAR Manager CBOOOJTHO PACIIPOCTPAHIEMOE 0OECCPOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
Hassanue xypca CchIIKa

HannonanbsHas
nHdopMalMonHo-ananuthHueckas  cucrema —|URL: https://elibrary.ru/project risc.asp
Poccuiickuii  MHAEKC HAy4YHOTO IMTHPOBAHUS
[Touckosas cuctema Akaaemust Google (Google
Scholar)

Undpopmanmonnass cucrema - EnuHoe OKHO
JIOCTYIA K MHPOPMAILIMOHHBIM pecypcaM
Poccuiickass T'ocynapctBeHHass — OuOIMOTEKA.
Karamoru

DnekTpoHHbIe pecypcbl onbmuoreku MI'TY um.
I'.1. HocoBa

@enepanbHblii  00pa30BaTENBHBIA  TOPTA
OxonoMuka. Coruosnorus. MeHe KMEHT

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/cataloques/

http://magtu.ru:8085/marcweb2/Default.asp

~ |http://ecsocman.hse.ru/



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/

YHuBepcurerckas UH(POPMALMOHHAS cucreMa
POCCHA

https://uisrussia.msu.ru

MexayHapoaHas HayKoMeTprdeckas pedepaTUBHAS U
IIOJIHOTEKCTOBasi 0a3a [aHHBIX HAay4HbBIX W3JaHUUN
«Web of science»

http://webofscience.com

MexnyHaponHas pedeparuBHas U IMOJTHOTEKCTOBAs
crpaBoyHasi 0a3a  JIAHHBIX _ HAYYHBIX  M3JAHHMA

http://scopus.com

MexnyHaponHas 0a3a TOJHOTEKCTOBBIX KYPHAJIOB
Springer Journals

http://link.springer.com/

MextyHapo iHast KOJUIEKIUS HAyYHBIX IIPOTOKOJIOB T10
pasIMYHbLIM OTpacisM 3HaHui Springer Protocols

http://www.springerprotocols.com/

MexaynapoaHass 0a3a Hay4YHBIX MaTEpUAOB B
oOsactT  (DM3MYECKUX HAYK W HIKMHUPHUHTA

http://materials.springer.com/

MexyHapoaHast 6a3a CIIpaBOYHBIX M3JIAHHI [0 BCEM
orpacasaM 3Hanui SpringerReference

http://www.springer.com/references

MexnyHaponHas pedepatuBHas 0a3a JaHHBIX 10
YyCTOM U IpUKIagHoil Matematuke ZbMATH

http://zbmath.org/

MexnyHaponHas pedeparuBHas U IMOJTHOTEKCTOBAs
cIipaBoO4YHas 0asa  JTaHHBIX HAY4YHbIX  W3JaHUU
«Springer Naturey

https://www.nature.com/siteindex

ApxuB  HayuyHbIX JKypHainoB  «HauuonanbHbIN
AJIEKTPOHHO-MH(POPMAMOHHBIA  KoHIoprmym» (HII
H3UKOH)

https://archive.neicon.ru/xmlui/

9 MaTepHabLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOMLYJIfA)

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOG obOecrieueHue JUCHUIIIIMHBI BKIIFOYACT:



https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
http://zbmath.org/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

VY4eOHble ayIUTOPUH I TPOBEACHUS 3aHATHH JIEKIIMOHHOTO TUTIA.

OcHamieHue: MyJIbTUMEIUHHBIE CpPEACTBa XpPaHEHHs, Iepelaud M IpeICTaBICHUS
uHpopmanuu.

VY4ueOHblE ayIUTOPUHM Ui TPOBEACHUS TNPAKTHUECKUX 3aHATHH, TPYIIOBBIX U
WHAUBUAYaAIbHBIX KOHCYIbTAIMMA, TEKYIIIETO KOHTPOJIS U IPOMEXYTOUHOM aTTECTAIUH.

OcHamieHre: KOMIUIEKC TECTOBBIX 3aJaHUi JJIs TpPOBENEHHUS NPOMEXKYTOUYHBIX U
PYOEKHBIX KOHTPOJIEH.

[TomemeHust 17151 CaMOCTOSITEIBHON PAOOTHI 00yYaIOIITIXCSI.

OcHaileHue: iepcoHaIbHbIe KoMIbloTepsl ¢ makerom MS Office, Beixogom B MHTepHET
U C JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTeNIbHYIO CPEy YHUBEPCHUTETA.

[Tomemenuss s XpaHeHUs U OPOPUIAKTHUECKOrO OOCIY)KUBaHHUS  y4eOHOIo
obopynoBanusi. OcHamieHue: mKadsl A XpaHeHUs y4eOHO-METOAMYECKOW TOKYMEHTAIUH,
y4aeOHOTro 000pyI0BaHUS M YI€OHO-HATJISTHBIX TTOCOOUH.

VY4eOHbIe ayUTOPUH [T IPOBEICHUS JIAOOPATOPHBIX PAOOT:

- XUMHYECKHE PEaKTUBbI

- XUMHUYECKas ocy/1a

- BeChl JabopaTopHbIE paBHOILIEUHE 2-0r0 Kiacca moaenu BJIP-300

- Bechl 1aboparopubie BK. Monungukamu BK-300

- HU3KOTeMITepaTypHast jabopaTopHas snektporeds SNOL10/10

- 3JICKTPOIIeYb COMIPOTUBIICHU KamepHas 1abopa-Topuas CHOJI 10/10

- pH-metpr1 Dkenept —pH

- TepMmocTar Bucko3umerpudeckuii LOIP LT-910

- cnektpodoTometp I13 -5300BU

- TUTPATOP BBICOKOUYACTOTHBIN 1abopaTop-Hbii 12 -6J11

- maboparopusiii pediiekromerp RL2 (4322)

- BECHI JJabopaTopHbIe paBHOILIIeUne 2-0ro Kiacca mojenu BJIP-300

- 2JIEKTPOIIeYb COMPOTHUBICHHs KamepHas tadopa-TopHas CHOJI 10/10

-xpomarorpad: Xpomarek- Kpucramr 5000 ucm.2

ITpunoxxenue 1
6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroIuXcst

[To qucnmmuimHe «MeToIbI KOHTPOJIS M aHAJIN3a BEIIECTBY MPEAYyCMOTPEHA ayAUTOPHAS U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.

AyIUTOpHAsT CAaMOCTOSTENIbHAS pa0doTa CTYJCHTOB TPEAIIOIaraeT peleHne KOHTPOIbHBIX
3aj1a4d Ha J1a0OPATOPHBIX 3aHATHAX (MHAWBUIYAIbHBIC UCCICIOBAHHS TPH BHITOJHEHUH
n1abopaTopHOil paboThI).

IIpuMepHbIe BONPOCHI K KOJUIOKBUYMaM
Tumpumempuueckuit ananus. Kucnomno-ocnognoe mumpoganue

Tutpumerpuueckuii anann3. CyIHOCTb METOAA.

2. KonneHTpamnus pacTBOPOB: MOJISIpHAS, MOJIIPHASI KOHIICHTPAIUS SKBUBAJICHTA
(HOpPMaJIbHOCTB), TUTP, TUTP MO ONPENEIIEMOMY BEILIECTBY.

3. TutpaHT, TUTpOBaHWE, TOYKAa SKBUBAJEHTHOCTU. CTaHAAPTHBIE U CTAHAAPTU30BAHHBIC
pactBOpbl. DUKcaHaIl.

4. Metoas! TUHTpUMETpUYecKoro aHanu3a. Kiaccudukanus MmeTonos:

=



v/ 110 THITY TPOTEKAeMBbIX PEaKIHii (KHCIOTHO-OCHOBHOE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOE, KOMINIEKCOHOMETPUUECKOE, OCAIUTEIBHOE).
V' 10 c1oco0y THTPOBAHUS: TPSIMOE, 0OPATHOE, TUTPOBAHUE 3aMECTHTEIIS

5. Kpusble TUTpOBaHMS B KUCIIOTHO-OCHOBHOM METOZ€. B Kakux KoopauHaTax CTpOSIT, TOUKa
9KBHUBAJIEHTHOCTH, CKaYOK TUTpoBaHus. Pacuet pH.

6. Muaukatopbl KUCIOTHO-OCHOBHOTO TUTPOBaHMA. BriOOp HHAMKATOPOB. MHAMKATOPHBIE
norpemHocTi. O0sA3aTeNbHO JIM COBMAICHUE TOYKU TUTPOBAHUS U KOHEYHOH TOUKH
TUTPOBaHUA?

7. TuTpoBaHHE MHOTOOCHOBHBIX KHCJIOT U MHOTOKHCIIOTHBIX OCHOBAHUH

8. Cranmaptusanus pactsopa HCI mo terpabopary natpus (Na2B207 * 10 H20)

9. Omnpenenenue coaepxKaHus LIETOYH B PaCTBOPE.

10. Onpenenenue coaepKaHus MIEI0YN U KapOOHATa HATPUS IPU COBMECTHOM

MPUCYTCTBUH B pacTBOPE.
11. Onpenenenue comepxxanus kapOoHaTa U TUIpOKapOOHATa HATPUS TPU
COBMECTHOM IPUCYTCTBHH B PACTBOpE.

Tumpumempultecmu? ananui. OKucaumeabHo-60CCMAHOBUMENbHOE mumpoeanue

1. OKuCIMTENHbHO-BOCCTAHOBUTENbHOE TUTpOBaHHE. OCOOEHHOCTH  pEaKLUMi OKHUCIIECHUS
-BoccTaHOBJIEHUS. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIM MOTEHIUAN., €ro 3aBUCUMOCTb OT
OPUPOJBl OKHUCIMTENS] U BOCCTAHOBUTEINS, TEMIIEPATyphl, KUCIOTHOCTH CpEIbl. YpaBHEHUE
Hepncra. Onpenenenre HanpaBieHUsl peakMi  OKHCIEHUSI-BOCCTAHOBIICHUSI.

2. TpebGoBaHWss K OKHCIHUTEIBbHO-BOCCTAHOBHTEIBHBIM  PEAKIHSIM, HCIOIb3YyEeMBbIM B
TUTPUMETPUYECKOM aHainu3e. MeToabl OKHMCIUTEIBHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUSA B
XUMHUYECKOM aHayin3e. TUTPaHTHI.

3. KpuBast tutpoBanus. CkadoKk TUTPOBaHMS, €r0 3aBUCUMOCTh OT Pa3lUYHBIX (PAKTOPOB.
TuTtpoBanue cmeceil okuciauTenen (BOCCTAaHOBUTENECH ).
4. OKHCIUTENBHO-BOCCTAHOBUTEIbHbBIE HHAUKATOPHL. TpeOoBaHMs K HHAUKATOPAM.

5. besunnukaropHoe tutpoBanue. CylHOCTh MeTOa nepMaHraHatomerpuu. Kakue Bemecrsa
MOKHO ONPEIEIINTh METOJOM INepMaHraHatoMerpuu? Kak onpenensercs KOHEL TUTPOBaHHS B
nepMaHraHaroMeTpun?

6. Onpenenenue BOCCTaHOBHUTEJIEH B epMaHraHaTOMETPUHU - MeTojie
OKHCITUTEITFHO-BOCCTAHOBUTEIFHOTO TUTPOBAHMSA. YCTAHOBIIEHHE KOHIIEHTPAIMH pacTBOpa
KMnOs mno wucxomHomy BemectBy - pactBopy (NH)sC20s4. OmpeneneHue TOUKH
HKBUBAJICHTHOCTH.

7. Kakue BemiecTBa (OKUCIUTENU UM BOCCTAHOBUTENH) M C KAKUMU 3HAUEHUSIMU CTaHIAPTHOTO
3JIEKTPOJHOTO TIOTEHIINAIA MOXKHO ONPENeNATh MpsiMbiM TuTpoBarreM KMNO4?  (¢° mnoa/ mn??
= 1,51 B). Onpenenenune xenesa (2) B conu Mopa .

Du3uko-xumuueckue memoovl ananuza. PomomempuuecKuili aHa U3
1. OcHoBHOM 3aK0H cBeTonoriomenus byrepa — JlamGepra — bepa.
2. Yto Takoe (MporyckaHue) ONTHYECKast MIOTHOCTh?
3. YUro xapakTepu3yeT MOJISIPHBIA KO3(PPHUITUEHT TOTIOMECHUS?
4. Kakue BelecTBa MOXKHO ONPEACTUTh (POTOMETPUUECKUM METOI0M?
5. KakoBa TouHOCTH onpeienieHns HOTOMETPHUYECKUM METOI0M?
6. DJEeKTPOHHBIE CHEKTPhI MOTJolIeHus. Beibop onTumanbHON (pabodeil) MIMHBI BOJHBI JJIS
M3MEPEHUS CBETOIOTJIOUICHHS pacTBOpA.
7. CriocoObl ornpeieneHusi KOHIIEHTPALMU BEIIeCTBAa B MPAKTUKE (POTOMETPHUECKUX U3MEPEHU:

METO/I TpalyipOBaHHOTO Tpadrka, MeTo ] 100aBOK. JJOCTOMHCTBA U HEIOCTATKHU KAKOTO U3 HUX.
IIpumepHbIe TeMbl pedepaToB MO TUCUMUIIIMHE



1. CnekTpockonu4eckue METO/bl AHAIUTHYECKOr0 KOHTPOJsS (METOABl MOJIEKYISIpHON
CIIEKTPOCKOIIMY, METOJbl aTOMHOM M SAEPHOM CHEKTPOCKOIMH, AHAIUTUYECKUH KOHTPOJIb
METAJIITYPrUYECKOTO ChIPbsI)

2. DJEKTPOXUMMUYECKHE METOAbl AHAIUTHUYECKOIO KOHTpOJIA (METO/Abl, OCHOBAaHHbIE Ha
AJIEKTPOJIN3E, BOJBTAMIEPOMETPUUYECKUE METOJAbl AHAIN3a, IMOTECHIMOMETPUUECKUN aHalu3,
AHAJIUTUYECKUI KOHTPOJIb ChIPbs IIPY IMPOU3BOJCTBE IUHKA, CBUHIIA U HUKEJI)

3. Xpomarorpaduueckuii aHanu3 (OCHOBHBIE BUIBI Xpomarorpaduu, OCHOBBI Xpomarorpaduu,
U3MEpEeHUEe KOHLEHTpallMM INpu IMOMOUIM  Xpomarorpaduyeckoro Mmerona, o00JIACTH
UCIIOJIb30BaHUS Pa3IMUHBIX BUJOB XpoMarorpadun)

4. Xpomarorpadudeckre MeTo1bl aHanu3a. ['a3oBas xpomarorpadus (OCHOBHBIE Y3716l IPHOOPOB,
KAUeCTBEHHBIM U KOJMYECTBEHHBIN aHaIM3). AHAIM3 3arpsi3HEHUI BO3yXa METOJOM ra30BOMU
xpomarorpaduu. Unentudpukamus npumeceil. ToKCHUHBIE BELIECTBA, arpeessieMble METOJIOM
ra3zoBoil xpomaTorpaduu

5. AHanu3 3arps3HeHHH BO3JlyXa METOJOM TOHKOCIOWHOM Xpomarorpaduu (Ko3pGUIHEHT
pacripesielieHUs] KOMIIOHEHTOB M METO/Ibl €ro ONpejeeHus B TOHKOCIOHHOM Xpomarorpaduu;
0COOEHHOCTH aHaIM3a 3arps3HEHUH BO3/lyXa METOJJOM TOHKOCIOWHOM XpoMaTorpadun)

6. Bonbramnepomerpuyeckue METOAbl B AHAIMTUYECKOM XMMMHU (ammapatypa M TEeXHHUKa
BBITNIOJIHEHUSI aHAJIN3a, 00JIaCTH IPUMEHEHUS)

7. AGcopOLMOHHAs CIIEKTPOCKOIHSI (CYITHOCTh METO/1a, 00JIACTh U TPAHUIIBI IPUMEHCHUS)

8. MonekynsapHo-aOCOpOLIMOHHBIM  aHaIU3 (IPOUCXOXKIEHUE MOJIEKYJSPHBIX  CIIEKTPOB
HOTJIOUIEHUS; KOJIMYECTBEHHbBIE METO/1bl, CBSI3aHHBIE C TIOIJIOIIEHUEM CBETA)

9. Ilorenuumomerpuueckui ananus. OOIas XapakTepUCTHUKA METO/AA, BO3MOKHOCTH U 00JacTu
IIPUMEHEHHUS TOTEHIIUOMETPUYECKOTO TUTPOBAHHUS.

10.dotomeTpruecKkuil  aHanM3:  3aJaud M MeToAbl  (OTOMETPUYECKOro  aHalu3a,
qyBCTBUTEIBHOCTh U TOYHOCTH (DOTOMETPUUECKOTO METOIA.

11. DMHCCHOHHBIN CNEKTPAJIBHBIN aHAJIN3: aTOMHAs CIIEKTPOCKOINS, BO3HUKHOBEHHE CIIEKTPA,
AIIEKTPOHHBIE Iepexoabl B aromax. [loHsATue o cnekTpaibHbIX JHHUAX. OCHOBHBIE Y3JIbI
CHEKTpaJibHbIX ~nIpubopoB VcTouHMKM cBeTa: IjIams, OJJEeKTpUuYeckas Jyra, HCKpa.
TemnepaTypHbI€ yCIIOBUS B HUX.

12.ATOMHBIE CHEKTpajbHbIE METOJbl aHaJM3a: IJIaMeHHas (oromeTpus (IPUHLMI JIEUCTBUS,
BO3MOXHOCTH, IPEUMYIIECTBA U HEAOCTATKH IUIAMEHHON (POTOMETPHH)

13.BoicokovyactoTHoe TuTpoBanue (BUT): oOmmue mnojoxeHHs TEOPUM BBICOKOYACTOTHOIO
TUTPOBaHUS, PU3NYECKUE OCHOBBI U Torpemnoct Meroaa BUT.

14. BoicokodpdexTHBHAs KHUIKOCTHas XpoMaTorpadusi: OCHOBHbIE MPHUHLUIBI METO/a,
anmnaparypa, XoJ paboTsl IpHU XpoMaTorpaduueckoM aHaau3e

15. KonebarenpHasi CIIEKTPOCKONHUS: OCHOBBI Teopuu HHPpakpacHoil cnekrpockonuun (MK —
CHEKTPOCKOIUH), TPOUCXOXKACHNE U 00J1acTH UH(pAKpPaCHBIX CIIEKTPOB, anmaparypa U METOJbI
U3y4eHUs HH(paKpacHBIX CIIEKTPOB, MOATOTOBKA 00pa3lia AJis aHaIu3a

IIpumep UTOroBOI KOHTPOJIBLHOK PAadOTHI N0 JMCHUIIIHHE
1. Paccumraiite, kakyto HaBecky Oypsl Na2B4O7 - 10H20 HyxHO B35Th, 4TOOBI Ha €€ TUTPOBAHUE
U3pacxoJ0BaTh 22 MJI pacTBOpa COISIHOM KUCIoThl ¢ TUTpoM 1o CaO 0,00400 r/m.
2. [Ipn aHanmm3e qroparoMuHa B3sutd HaBecky Maccoi 1,0 1. [Tocie cooTBeTcTBYIOIICH 00pabOTKH
OBLIT IMOTYYEH 0CaJIOK, BecoBas popma koroporo MnzO4 mmerna maccy
0,005r. Berarcnure MaccoByIO JIOJIFO MapraHila B aHAIU3UPyeMOM oOpasIie.



3. PaccuwnTaiiTe IIOTEHIMA B TOUKE SKBHBAICHTHOCTH M CKauoK 1% mpu Turposanmu ([H] =0,1
MoJb/m) 10 Mo
0,1 H pactBopa Mn?* 0,1H pactBopom Cr207 72,

4. HaBecky cramu 0,2000 T pactBopmim, oobeM gosermn 10 50,0 cm®. B 1Be MepHBIe KOIObI
BMeCTHMOCTBIO 25,0 cM® moMectmy amukBothl mo 10,0 cM® 3Toro pacreopa, B 0JHY M3 HHUX
J00AaBWIIM CTaHJIAPTHBIN pacTBop, coaepskantuii 0,20 Mr TUTaHa, 3aTeéM B 00€ KOJI0BI J0OABHIN
H202 u H3PO4 u pa3basuwmm 10 metku. OnpenaenuTh MaCCOBYIO JIOJIFO TUTaHA B CTANIU, €CIIH TPU
U3MEPEHUH ONTHYECKOHW MIOTHOCTH PACTBOPOB IMOJIyYEHBI cienyromre pe3ynsratel: Ax= 0,11,
Axier= 0,16.

IIpumep nomamneit padoTsl Mo Teme:
XuMn4yeckue MeTobl aHaIu3a. ' paBuMeTpudeckunii anajans
3aoaua 1.
Kakyro HaBecky aHanmu3MpyeMoro BeliecTBa B ... ¢ MaccoBoil nomneit KOMIIOHEHTa A ..., paBHOM
W(A)..., HECOOXOIUMO B3ATh I TPAaBUMETPUUYCCKOIO aHAJIM3a YTOOBI Macca BECOBOUM (OPMBI
ocajka X ... obuia pasaa m(x)...?
3aoaua 2.
[Ipu ananuze BemectBa B... B3snum HaBecky Mmaccoit M(B) = ... . Ilocie cooTrBeTcTByIOMIEH
00paboTkn OBUT MONYYEeH OcajokK, BecoBas ¢opma koToporo X ... mmena maccy M(X) =... .
Brraucnure MaccoByro 100 BeniecTsa Y ... B aHATM3UPYEMOM o0pasIie.

Ipumep nomamHei padoThl O TeMe:
Turpumerpuyeckuii anaaus. KucjoTHO-0CHOBHOE TUTPOBaHME
1. Berunciante MOJIIpHBIE MAacChl  SKBUBAJIEHTOB KUCJIOThI, OCHOBAaHHUS U COJIU B
CIEAYIOUIEH PEaKIUU:
Ca(OH)2 + HCI = CaOHCI + H20

2. "3 0,500 r xapOonara HaTpus npurotosuiu 100 mi pactBopa. Onpe-aenuTe MOISIPHYIO
KOHIEHTPALUIO, MOJIIPHYIO KOHIIEHTPALIMIO SKBUBAJIEHTA U TUTP KapOOHATa HATpUs 110
XJIOpPOBOJOPOLY.

3. Ha tutpoBanue pactBopa, coaepxaiiero 3,1580 r TeXHU4ECKOTo TH-IPOKCUIA KalbLUs,
M3pacxoa0BaHo 27,45 Mil pacTBOpa COJISTHOM KMCIOTHI C TUTPOM IO 110 TUAPOKCUIY KaIbIUs
0,07862 r/mi. Beruncanre MaccoByro J0-JI10 THIPOKCUAA KabIMs B 00pasLe.

4. PaccunTaiite, kakoii 006¢M 0,4H pacTBOpa cepHOI KUCIOTHI HaJI0 J0OABUTH K HABECKE
0,3428 r pocdara HaTpusi, yTOOBI HA OOPATHOE TUTPOBAHUE U3OBITKA KHCIIOTHI TOTPEOOBATIOCH
24,2 mi 0,23H pactBopa ruipoKcuaa Kajusl.

5. Paccuuraiite pH pacTBopa, mosry4eHHOro npu TuHTpoBanuu, kornaa k 20 mi 0,1 H pactBopa
yKcycHO# kucnotsl npumto 18 ma 0,1H pactBopa ruapokcuia HaTpusi.

MuHHCTEpCTBO HAYKHU U BbICIIEero oopazoBanus Poccuiickoit denepannu

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICILIEr0 00pa3oBaHUs
«MarHuToropckmii rocy 1apCTBEHHbIN TeXHUUeCKu yHuBepcureT uM. I.11. Hocosa»
YTBEPXIAIO:

3aB. kageapoit

IIpumep 3K3aMeHANIMOHHOTO OWJIeTa
Hanpasnenue noarorosku 22.03.02 «Metautyprusi»

[Tpodpuns «MeTtamayprusi 4epHBIX METAIIJIOBY



Kadeapa M u XT

JucuunnmHa MeToasl KOHTPOJIA U aHAJIM3a BEIIECTB
Yacos o 'OC BO - 4ac.

DK3aMeHaTop: K.T.H., AoneHt kad. M u XT Maxorkuna E.C.

1. Texandecknil aHaanu3. MeTOIbI TEXHHYSCKOT0 aHalIn3a. AHAJIUTHUESCKHUH CUTHAI.

2.@oToMeTpUYECKH aHanu3. MeToabl OmpeaeieHrs KOHUEHTPAIMU BEIECTBA B
OKpaIIeHHBIX pacTBOpax. MeTo 1 rpaayupoBOYHOTO rpaduka.

3. Berancnute maccoByro noi0 MHAUGDPEpEeHTHBIX mpuMeced B 00pasiie TeXHHYECKON
a30THOM KuCIOThl, eciu HaBecka ee 1,0000 r orrurpoBana 25,00 wi pacTBopa
runpokcuaa kaimust ¢ Tutpom  0,01120 r/mo.

Maxotkuna E.C.




IIpunoxenne 2

7 OueHoYHbIE CPeCTBA JIJIsl MPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

HpOMGJnyWlO‘IHa}Z ammecmayust umeem yejibro onpedeﬂumb cmenenb 00CMUINCEH U 3anlaHupoOBaArHbLX pe3ylbmamoe 06y'-l€Hu}Z no Oucuunﬂuﬂe

(MOOY10) 3a cemecmp u NPOBOOUMCS 8 hopme IK3aMeHa.

Jannwiii pazoen cocmoum ux 08yx NYHKmMOS:

a) Ilnanupyemvie pe3yromamol 00y4eHUs U OYeHOUYHble CPedcmea Ol NPOBEOeHUsI NPOMENHCYMOUHOU ammeCmayuu.

0) Ilopsi0ok nposedeniiss NPOMeNCYMOUHOU ammecmayuu, NoKa3ameniu U Kpumepuu oyeHUSaHus.

a) [lnannpyemble pe3yabTaThbl 00y4eHHS M OLICHOYHbIE CPEACTBA I IPOBEACHHUS MPOMEKYTOYHON aTTeCTALINM:

CtpyKTypHBII
JIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHs OneHouHble CpeacTBa
KOMIIETEHIINH
OIIK - 8- cnoco0HOCTHIO CJIeA0BATH METPOJOTHYECKHM HOPMAaM U NMPaBUJIaM, BHITIOJTHATH TPe0OBAHNS HAIIMOHAJIBbHBIX U MEKITYHAPOAHbBIX

CTaHJAPTOB B 00J1aCTH MPodeccHOHATbHOM eI TeTbHOCTH

3HaTh

OCHOBHBIC OIIPCACIICHUA U ITOHATHUA
MCTPOJIOTHYCCKUX HOPM U IIPABUII;
OCHOBHBIC MCTO/bI HCCHCﬂOBaHHﬁ,
HCIIOJIB3YEMBIX B MCTAJUTYPTHH,

mpaBujia OCHOBHBIX HCCHC}IOB&HHﬁ,
HAa3bIBATh UX I'NIABHBIC XAPAKTCPUCTUKU,
OIpCACIICHHUA ITPOLICCCOB, 3aJI0OKCHHBIX B

1. MetpoJsiorus kak Hayka, pa3/iesibl METPOJIOTHH.

2. ObecrieueHrne €IMHCTBA W3MEPEHHH, yCIOBUS OOECNEYeHUs]  €IMHCTBA HU3MEPCHH,

rocy/apcTBEHHas cucTeMa 00eclieYeHUs eMHCTBA U3MEPEHUH.

3.Metponoruaeckoe obecrieueHue, obecrieueHus,

MCTPOJIOTHYCCKOC obOecrieueHne JKM3HEHHOTO IUKJIa MCT&J’IHypl"PI‘-ICCKOfI MMPpOAYKIIUH.

e MCTPOJIOTHYCCKOTO




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Tnanupyembie pe3yabTaThl 00yUEHHS

OneHouHble CpeacTBa

OCHOBY HCCHeﬂOBaHHﬁ;

4. MeTponoquecxoe 06ecnequI/Ie, oM METPOJIOTrHYECKOro O6€CHC‘I€HI/I${, OCHOBBI
MCTPOJIOTHYCCKOI'O obecrieueHus.

5. l'ocypapcTBeHHBINM METPOIIOTHYECKUNA HA30D.

6. Merponoruyeckue Ciay)XObl W OpTaHU3aIUH, TOCYJApCTBEHHAs METPOJIOTHYECKAs
ciyxoa.

7. MeTtpoJioruueckas 3KCrepTu3a JOKyMEHTalUu.

8. [loBepka cpelcTB UBMEPEHU.

9.AKKpenuTanus METPOJOTUYECKUX CIYX O Ha IPaBO MOBEPKH CPEICTB U3MEPEHUH.
10. Merosbl NOBEPKU CPEJICTB U3MEPEHUIA.

11. KanmubpoBka cpencts usmepenuit. Poccuiickas cucrema KamOpOBKH.

Cucrema BocmpousBenenus enunuln, ®B u mepegaua ux pasmepa. OTaJOHBI, BHIBI
JTAJIOHOB.

12. ®dusnueckas BenuuuHa U ee u3mepenue. Pasmep u pasmepnocts OB.
13.IlIxansl n3MEpPEHUH.
14. Tlorpemnoctu uamepenuit. [lorpemnoctu CU. Knaccudukanys nmorpemHocTen.

15. Metponorudeckas arrectanus CH u ucneITarenIbHOTO 000pyI0BaAHUS.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyembie pe3yabTaThl 00yUEHHS

OneHouHble CpeacTBa

Mertposornueckue xapakrepucTuk. HopMrupoBaHue METpOIOrHuecKuX XapakTEPUCTHUK.
16.Kpurepuu kauectBa u3MepeHu.

17. U3MmepeHue u ero ocHoBHbIE onepanuu. Kiaccudukanus namMepeHui.

U/1bl, IPUHLUIIBI, METOJIbl H3MEPEHUH.

18. MeToauKH BBIITOJIHEHUSI U3MEPEHU.

19.CucreMsl eruHUT PU3UUECKUX BEITHYHH.

20. HOpMaTI/IBHHe JAOKYMCHTHI B obnactu MCTPOJIOTUH.

YMmeTs

— BBJIETATH  OCHOBHBIC  HalpaBJICHUS
HCCIICIOBAHNIA;

— o0cyxnarb crnocoObl  3()PEeKTUBHOTO
peleHus B 001aCTH METPOJIOTUH;

— pacrno3HaBaTh Y3PPEKTUBHOE PELICHHE OT
He3(PPEeKTUBHOTO;

— TPHUMEHSATh METPOJIOTUYECKHE HOPMBI U
npaBuia B npodecCuoHaATbHOM
NeSITeIbHOCTH;  HUCMOJNb30BaTh  HUX  Ha
MEXIUCIUTUTHHAPHOM YPOBHE;

— nmnpuobOperaTb 3HaHHUA B 00JACTH
CTaHJApTOB, IPUMEHSIEMbIX B METAJUTYpIUH;
— KOPPEKTHO BBIpa)XaTh "

IlepeyeHb TECTOBBIX 3aAaHUH

1. Onun QyHT paBeH:
A)232432r.
b) 585,122 r.
B) 453,592 r.
2. OCHOBHOM €IMHULIEW N3MEPEHUS TEMIIEPATYPHI SIBIISIETCS:
A) KenbBun

b) Lenncuii




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Tnanupyembie pe3yabTaThl 00yUEHHS

OneHouHble CpeacTBa

apryMEHTUPOBAHO 000CHOBBIBATh
MIOJIOKEHUS IPEIMETHOM 00J1aCTH 3HAHMSI.

B) ®apenreiir
3. OnuH q10MM paBeH:
A) 3,281 cm.
b) 2,539 cm.
B) 6,452 cm.

4. Kakas u3 NepevrCIICHHBIX CIMHUII HE SBISICTCS SAMHUIICH (PU3HIECKON BEIIMYHNHBI
cucrembr CU:

A) metp
b) xunorpamMm
B) munyta

IIepeyenb TeCTOBBIX 3aJaHUM
Bapuanr 1

1. IIpenmer, 3agaun U GYHKIIUN METPOJIOTHH.

2. MexmnoBepouHble MHTEPBaJIbI. [loBEpOUHBIE CXEMBI.

3. AKKpeauTamys METPOJOTHUECKUX CIYXKO MOPUAMYECKHX JIMII Ha IPaBO IOBEPKU
CPENCTB U3MEPEHUN.

Bapuanr 2

1. EauHCTBO M3MEpEeHMii, [Ba YCIOBUS 00ECTIeUeHHS €IMHCTBA U3MEPECHHIA.
2. MeTobl TOBEPKH.




CtpyKTypHBII

3JEMEHT [Tnanupyembie pe3yabTaThl 00ydeHUs OneHouHBIE CpesicTBa
KOMIIETCHITHH
3. KammbpoBka cpeacTB M3MEpEHUN.
Bapuant 3
1. Merpornoruueckoe oOecriedeHrne, OCHOBBI U IeJTH METPOJIOTHYECKOT0 00ECTICYCHHSI.
2. Merponorudeckue cayxObl U OpraHU3aIHH.
3. TloBepka cpencts u3aMepenuit. Bujsl noBepok.
Bnanerts

Oxapaxmepuzosams cmanoapmuule 00pasyvl 0 CHEKMPAIbHO20 AHANU3A
JHcene30HUKeNe8020 Cnuasa. Yxazamo , 01s ue2o onu npumensaiomces. Yem omauuaromes om
ananuzupyemuvlx npoo. B kaxom euoe svinyckaiomcs.

IIK — 2 — cnnoco0HOCTHI0 BHIOMPATHh MeTObI HCCJIE0BAHNSA; IVIAHMPOBATH M MPOBOIUTH HEOOXOANMBIE IKCIIEPMMEHThI, HHTePNPeTHPOBATH
pe3yJbTaThl U 1eJ1aTh BBIBO/bI




CtpyKTypHBII

JJIEMEHT [Tnanupyembie pe3yabTaThl 00yUEHHS OneHouHble CpeacTBa
KOMIIETEHIINHU
3Harb -OCHOBHBIE METOJIbI KOHTPOJIS ¥ aHAIHM3a [TepedeHb TEOPETUUECKUX BOMIPOCOB K IK3aMEHY:
BEILIECTB, IPUMEHSIEMBIE B METAJIYPIUU; 1. Texunueckuii aHaan3. MeTOabl TEXHUYECKOTO aHaIN3a. AHATUTUYECKUNA CUTHAJI.

2. KJ'IaCCI/I(bI/IKaI_[I/IH (bI/ISI/IKO-XI/IMI/ILIeCKI/IX MCTOAOB aHaJIN3a. 9JI€KTpOXI/IMI/ILICCKI/Ie MCTOABI

_ | ananm3a
XapaKTePU3YIONIUE METOJIBI MCCIICIOBAHMIM; | 5

-OCHOBHBLIC OIIPCACIICHUA U IIOHATHUA,

Knaccudukanus Gpu3nKo-XMMUYECKIX METOJIOB aHAIN3a. DIEKTPOXUMHUYECKHE

- OCHOBHBIE 3aKOHbI, JISHKAIIHE B OCHOBE MeTo/bl aHanu3a. CrHekTpalibHble METO/IbI aHATN3a

METOJIOB HCCIIETOBAHIIA; 4. Knaccupukanus ®XMA. Xpomarorpaguueckue METOIbI aHATTN3a

5. Kimaccudukanms ®XMA. PagpoMmerpruyeckue METOIbI aHATU3a

6. Kimaccudukamms ®XMA. Macc-CieKTpoOMETpUUSCKUE METO/IbI aHAIHM3a

7. OOwias onieHKa MeTo0B aHaiu3a. [lopor uyBcTBUTENBHOCTH. BOCIIPON3BOIMMOCTS.
IIpaBUIBHOCTE.

8. O0mras olleHKa METOIOB aHau3a. ToYHOCTh. Buibl morpemnocTen

9. OcHoBHbIE NpUEMBI, ncnosib3yeMble B DXMA. MeToibl IpsSMOTo KOJIMYECTBEHHOTO
onpezaeneHusi. Meroa rpaagynpoBoyHoro rpaduka. OrpaHuyeHs] IPUMEHEHUS

10. Meroab! NpAMOro KOJIMYECTBEHHOTO onpezeneHus. Meroa 100aBOK U METO
MOJISIPHOTI'O CBOMCTBA

11. Metoas! TuTpoBanus. KpuBble TUTpOBaHUS: UHTETpalibHAas, TU(pepeHraibHas
12. Meroab! TUTpOBaHMS: KpUBasi TATPOBAHMUS, CTENIEHb OTTUTPOBAHHOCTH, TOUKA
SKBHMBAJIEHTHOCTHU, CKAYOK TUTPOBAHUs, KPYTU3HA KPUBOUW TUTPOBAHUS

13. Buabpl TeEXHHYECKUX aHAITHN30B

14. XuMuueckre METOIbl aHANIN3a. AHAIUTUYECKHUE peaKIuu (00IIre, YaCTHHIE)

15. Tutpumerpuueckuil ananm3. CTaHIapTHBINA pacTBOp. Touka SKBUBAIEHTHOCTH

16. Turpumerpudeckuii ananu3. TpeboBaHUS K peakusM TUTPUMETPUUECKUX METO/I0B.
CraHgapTHbIe pacCTBOPHL: IEPBUYHbBIE, BTOPHUUHBIE.

17. OcHOBHBIE CLIOCOOBI TUTPUMETPHUECKUX OTpeieneHuit (mpsiMoe, odpaTHoe,
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TUTPOBAHUE 3aMECTUTEIIS)

18. TurpumeTpruyecKkuil aHaau3. 3aKOH SKBUBAJICHTOB. JKBUBaJIECHTHI. MoJisipHas Macca
HKBHUBAJICHTA

19. OcHOBHBIE METO/IbI TUTPUMETPUUYECKOTO aHATIN3a
(OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIN, KUCIOTHO-OCHOBHBIN U JIp.)

20. KucinotHo-oCHOBHOE TUTpOBaHUE. THUIIBI KPUBBIX HEUTpaIu3aluu

21. KucinotHo-ocHOBHOE TUTpoBaHHE. PaKTOPHI, BIUSIOLINE Ha BEIMUNHY CKauKa
TUTPOBaHUs (KOHLICHTpALMsI, TeMIieparypa, BenuunHa K;)

22. KucnoTHO-0CHOBHBIE HHAMKATOPBI. BbiOop nHaukaTopa. MHTEepBan nepexona okpacku
unaukaropa. [lokasarens TUTpOBaHUSA

23. KucnoTHO-0CHOBHBIE HHAMKATOPBI. TpeboBaHus k MHAMKaTopaM. [IpaBuiia BeiOOpa
MHIMKATOpa

24. Tutpumetpuueckuii ananus. OMMOKN TUTPOBAHUS

25. OxkucnurenHo-BocctaHoBuTenbHOe TUTpoBaHue (OBT). Ypasuenue Hepucra. Kpubie
TUTPOBAHUS

26. OKMCIHUTENBHO — BOCCTAHOBUTENIbHOE TUTpOoBaHue. Meroasl OBT

27. I'paBumerpudeckuil ananus. Cxema aHanu3sa. [ pynnel rpaBUMETPUYECKUX METOI0B
(BBLAETIEHUS, OTTOHKH, OCAXKACHNU)

28. I'paBumeTpuYeCKUil aHaIu3. BorunciaeHue pe3yabTaToB 110 JAHHBIM
TPaBUMETPUYECKOTO aHaIM3a (METOT OCAXICHHMs): TpeOOBaHUS K TPABUMETPUUECKON
dbopme, rpaBUMeTpUYECKUi (aKkTOp, Macca rpaBUMETPUUECKON (HOPMBI)

29. ®XMA. ITorenumomerpus. CTaHIapTHBIN NOTeHIMAN. Y paBHeHne HepHera

30. ITorermomeTpus: npsAMasi IOTHIMOMETPUS, TOTEHIIMOMETPUYECKOE TUTPOBAHUE
31. DnexTpoabl NOTEHIIMOMETPHUH. DIIEKTPO]Ibl CPAaBHEHUS

32. DneKTpoabl NOTEHIMOMETpUH. HAMKATOPHBIE DIIEKTPOIbI
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33. Amnepomerpuueckoe TUTpoBaHue. OCHOBBI METO/1a: IOTEHLINAJ Pa3JI0KEHUS,
nudy3noHHBINA TOK, TTOJIIporpaduueckas BOJIHA

34.Amnepomerpudeckoe TuTpoBanue. CynHOCTb METOJA U IPUMEHAEMBIE HIEKTPOABI.
KpuBble aMriepoMeTpruecKoro TATPOBaHUS

35. ®otomerpuueckuii aHanu3. OCHOBHbIE 3aKOHOMEPHOCTH CBETONOIJIONICHUSI. 3aKOH
byrepa — JlamOepta — bepa

36. ®oTomerpuueckuii aHanu3. [IpuurHbBI OTKJIOHEHUS OT OCHOBHOI'O 3aKOHA
CBETOIOIJIOIEHUS

37. doToMeTpuuecKuii aHaIU3. MeToibl ONIPEIeIeHHs] KOHLIEHTPALlUY BELIECTBA B
OKpaIIeHHBIX pacTBOpax. MeToa rpaayupoBOYHOrO rpaduka

38. ®oromerpuueckuii ananuz. Meron auddepenunansHoi GoTomMeTprn, METOA
MOJISIPHOTO CBOMCTBA

39. ®oTtomerpuueckuii aHanus. Meron 106aBOK, METO/I CPAaBHEHMSI CTaHIAPTHOTO U
UCCIIElyEMOT'0 pacTBOPOB

40. Konaykromerpus. TeopeTnueckrne OCHOBBI METO/1A: ANEKTPUUYECKasi IPOBOJIUMOCTD
pacTBOPOB, yA€IbHAs 3JIEKTPUUECKAst IPOBOJUMOCTb PABTBOPOB, SKBUBAJICHTHAS
AIIEKTpUYECKasi MPOBOJIUMOCTb PaCTBOPOB, ITOJABHKHOCTh HOHOB

41. Konaykromerpus. 3akoH Kombpayia. DIeKTpOINT B 110JI€ TOKA BBICOKOM YacCTOTBI
42. KonaykromeTpusi: mpsmasi KOHIYKTOMETPHS, KOHTYKTOMETPHUUECKOE TUTPOBAHHUE.
JlocTonHCTBa U HEAOCTATKU METOJIOB

43. Ku"etnyeckue MeToAbl aHann3a. OCHOBHBIE TPUEMBI KHHETUYECKUX METOJO0B aHaIn3a

44. MeTopl MOATOTOBKU MPOoOBI K aHanu3y. Cpeansist mpoda. OTOop cpenHeit mpooObl
45. Ot60p npo6s! TazoB. Cocynbl a1 0TOOpa IPOd

46. Ot60p poos! xuaAKOCTEH. [Ipo60OTOOPHUKH

47.0160p npo0 TBEPABIX MaTepuanoB. OO6paboTka, pa3jienKa U COKpaIleHue Mpoosl
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YmMmers - 00cyk1aTh cI0cOObI BRIOOpa METOIa 1. TIpu morentmomerpudeckom tutpoBanuu 10 M 0,15H AI(NO3)s pactBopom dhropuaa

aHajaun3a;

- INIAHUPOBATH U IIPOBOIUTH HEOOXOIUMBIC
HCCIICIOBAHMS;

- HHTEPIPETUPOBATH U aHATU3UPOBATH
pe3yJIbTaThl UCCIIEI0BAaHUM;

-1¢cJIaTh BBIBOJBI I10 pe3an,TaTaM
HCCIICIOBAHNIA;

HATpUs MOJIYYCHBI CIIEAYIOIINE TAHHBIE!

V,mn 1,0 2,0 3,0 3,5 40 45 50 55 60 7,0 8,0
E, MB 510 520 540 590 900 1010 1060 1110 1130 1140 1150
[Toctpoutsb nHTErpanbHyIo U AU QepeHnanbHy0 KpuBble U HAUTH TNar/Al.

2. Tlocne pactBopenus 0,2500 r cramu pactBop pazdaBwmm a0 100 mu. B Tpu koa0b1
BMECTUMOCTBHIO 50 MJT TOMECTHIIH 110 25 MJI 3TOr0 PacTBOpPa U JOOABUIIN:

- B IIEpBYIO KOJIOY: cTaHAApTHBIN pacTBOp, coaepxanmii 0,5 mr Ti, pactBopsl H,0,
n H3P04,

- BO BTOPYIO: pacTBopbl H,0, u H3PO0,;
- B TpeThio: pactBop: H3 PO, (HyneBoii pacTBOD).

PactBopbl pazbaBunm A0 MeTKH U (HOTOMETpPHpPOBAIM [Ba TMEPBBIX pPacTBOpa
OTHOCUTENBHO TpeThero. [lomyunnu 3navenust A: Ay, ., =0,650; A, = 0,25.

Paccunrtate ® TUTaHA B CTAIH.
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Bnaners - IPAaKTUYECKMMHU HaBbIKAMU IPUMEHEHUS

MCTOA0B UCCICIOBAHU,

- IPaKTUYCCKUMHU HaBbIKaAMH 0T60pa HpO6BI
BE€IICCTBA JJIs1 aHAJIM3a,

-cr1oco0aMu OLIEHWBAHUS 3HAYUMOCTH U
MPAKTUYECKON MPUTOTHOCTH MOTy4EHHBIX
pe3yJIbTaToB;

- OCHOBHBIMH METOJIaMH PEIICHUS 33/1a4 B
00J1aCTH METOI0B KOHTPOJIS M aHAJIU3a
BEIICCTB;

1. Onmcath yCTpOWCTBO U pabOTy AAHHOTO MPOOOOTOOPHHUKA.

2 Ilpennoxute HanbOJIee YyBCTBUTEIbHBIC PEAKIIUH 151 (DOTOMETPUUECKOTO OIPEICIICHHS
onpenenenuns Al, Zn, Co, Mn, Ni, Fe. Bbibop 060cHOBATH, MOIB3YACH CIIPABOYHUKOM.

3. Tlpu mnonsporpadupoBanuu craHmapTHeIX pactBopoB Pb (II) nomyunin

pE3YJIbTATHI:
Cpp2+ - 1078, 2/mn ... 025 ... 050 ... O75 ... 100 ... 1,25
h, Mm ... 20 .. 40 .. 60 .. 80 .. 100

Hagecky amomuHueBoro cruiaBa m=4,848 r pactBopui, u pactBop pazdasunu 50,0
Mi1. BeicoTa nossiporpaduueckoil BOJTHBI CBUHIIA B TIOTY4€HHOM pacTBope h,= 0,7 MMm.
Beruucnuts o (%) cBuHLA B 0OpasLe.

IIK — 4 — roTOBHOCTBIO HCNIOJIL30BATHL OCHOBHbIE NMOHATHSHA, 3AKOHBI H MOJI€JIX TECPMOAUHAMUKH, XUMHYECKOii KHHETHKH, IIEPECHOCA TENJIA U MACChI

3HaTh

-~OCHOBHBIC 3aKOHbBI TCPMOJUHAMUKHU U
XHUMHYISCKOM KHMHCETHUKH,

Teopernueckue BOIPOCHI:

1. Uro sBusgeTcs npeaAMCTOM U3YUCHUA TepMOI[I/IHaMI/IKI/I? Yto no3BOJISIET MMpEaACKA3bIBATH
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-OnpeaCICHUA OCHOBHBIX MTOHATHH
TCPMOANHAMHKHU U XUMHYECKOM KHHCTHUKU,

-OIpEeICJICHUS TTPOIECCOB, MPOTEKAIOIINUX B
XUMHYECKON TEPMOJIMHAMUKE U
XUMHYECKON KHHETHKE;

XUMHUYCCKasd TCpMOJUHAMUKA B OTHOIICHUN XUMHWYCCKUX peaKL[I/Ifl?

2. OxapakTepu3syiTe pa3inune MeXy U30JIUPOBAHHBIMU, 3aKPBITBIMUA U OTKPHITHIMU
cuctemamu. [IpuBenure mpuMepsl Uit KaXI0r0 BUaa cucteM. Kak B3auMOCBSI3aHbI MEXKIY
co00i1 Takue MOHATHS, KaK « TEPMOAMHAMHYECKAs CUCTEMAY, KTEPMOJUHAMUYECKHE
napameTpb» U «TEPMOJIMHAMHYECKUE CBONCTBA»?

3. UYewm xapakrepusyercs TEpMOAMHAMUYECKOE COCTOSIHUE CUCTEMBI U
TepMoAMHaAMU4ecKuil rporecc? Jlaiite onpenenenre GyHKIMI COCTOSHUS CHUCTEMBI.

4. KakoBbI INpU3HAKKU TCPMOINHAMUYCCKOI'O IIpOoLccca B cucreme? Kakas KJIaCCI/I(i)I/IKaI_II/IH
mponeccoB CyYHmEeCTBYCT B 3aBUCUMOCTU OT MMapaMETPOB, KOTOPLIC B XOAC IMTPOLIECCOB
OCTAKOTCA IMOCTOAHHBIMU HUJIM CTAHOBATCA HepeMeHHLIMI/I?

5. Uto nokasbiBaeT TermioBoi 3¢ dext peakunn? Kak onpenenstor 3HaK TEMI0BOTO
s¢(dekTa Ha OCHOBE TEPMOJIMHAMUYECKON U TEPMOXUMUYECKON CHCTEM 3HAKOB?

6. Kakum 00pa3zoM BbIpaxkaroT CKOPOCTh XUMUYECKOH peakiun?
7. KakoBa 3aBUCHMOCTB CKOPOCTH peakiuu oT Temreparypsl? IlpaBuno Baut —T'odda.

8. Kak MOKHO 9KCTIEpUMEHTAILHO ONPEIEIUTh SHEPTHIO aKTUBAIU peakiuu? Kak
WCIIONIB3YETCS ypaBHEHHE AppeHunyca it 00pab0TKU dKCIIEPUMEHTABHBIX TAHHBIX U
BBIUMCIICHHSI BETUYHHBI E,?

9. Kak cocTaBisioT MaTeMaTH4eCKOE BbIpaK€HNE KOHCTAHThl XUMHUECKOI0 paBHOBECHS?
Kakue ocoOeHHOCTH TeTepOreHHbIX CUCTEM HaJI0 YUYUTHIBATh IIPU COCTABIEHUN KOHCTAHTHI
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XUMHUYECKOTO pPaBHOBECHs?
10. B uém pasziauure mporeccoB, MpOTEeKAIMX B 1] y3noHHOM 00IacT U
BKHHETHYECKOM obnactu? Kak n3MeHeHue TeMIepBaTypbl MOXKET BIUSATH Ha B3aUMHBIC
MePEX0/Ibl MEXKIY 3TUMH 001acTsIMuU?
YMeThb - OOBACHATH TUITUYHBIC MOJIEIH MPOLECCOB | 3adaua 1

TEPMOJUHAMHUKN U XUMUYECKOW KHHETHKH;
Jisa peakuuit NHsNOs3w) = N2Ory + 2H20) 1 2CO(r) + Ozr) = 2COx2(r) BBIUUCIUTE

- BBIICTISITh OCHOBHBIE 3aKOHOMEPHOCTH B snaueHust AH u AS. [IpuHumas 5Ty BeIHUMHBI HE3aBUCUMBIMU OT TEeMIIepaTyphl, AaiTe

mpoleccax TEPMOAMHAMUKY U XUMHUYECKON | KaYECTBEHHYIO OIICHKY HaIlPaBJICHUS PEAKIUH MPU HU3KUX UBBICOKUX TeMIIepaTypax.

KUHETUKY; [TpubnmxénHo onieHuTe Temneparypy, Huxe KoTopoit NHaNO;w) crabuiien, a Bbiiie
pasiaraeTcsi caMonpou3BoabHO. JlaiiTe Takyro ke omeHKy ctabunbHocTH COx(r).

- TMPUMEHSTH 3HAHUS TEPMOJIMHAMUKH U

XUMHUYECKON KUHETHUKU B 3aoaua 2

npodeccuoHaNBHOM NesTeNbHOCTH; Peakuus naer no ypaBHEHUIO: H2 + J, = 2HJ
KoHcTaHTa CKOpOCTH 3TOM peakinu mpu HeKoTopoi Temmneparype pasHa 0,16. Ucxoanbie
KOHIIeHTpanuy pearupyromux se-mects: C°(Hz) =0,04 mons/n, C°(J2) = 0,05 Moms/m.
BbruncnuTe HayallbHYIO0 CKOPOCTh PEAKIIMU U €€ CKOPOCTh , KOTJja KOHLIEH-TPalys
Bostopoia Oynet paBHa 0,02 Mostb/m.

Brnanets -MPAKTUYECKUMU HaBBIKAMH PAcu€TOB B [IpumMepHbIe TeMbI pedepaTos:

pa3aciic TCpMOANHAMUKH U XUMHUYECKOU
KHMHETHUKH,

- OCHOBHBIMH MCTOAAaMU PCUICHUA 3a/1a4 B

1. TeopeTnueckre OCHOBbI KHHETHUECKOTO METO/1a aHAIHN3A.
2. KaraauTudeckue METOIbI aHAIN3a.

3. OcHOBHBIE METO/IbI 00PAOOTKN KUHETUUECKUX JAHHBIX.
4. OCHOBHBIE ITPUEMBI KHHETUYECKUX METO/IOB aHAIM3a
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00J1aCTH METOI0B KOHTPOJISI M aHAJIU3a
BCIICCTB;

- HaBBIKAMHU U METOAMKAMHU 0000IIEeHNS
PE3yNbTAaTOB PEIICHHUS, IKCIIEPUMEHTATbHON
NEATEILHOCTH.

5. TlpumeHeHHe KHMHETHMYECKMX METOJOB aHaju3a B aHAJUTHYCCKOM KOHTpPOJIC
METaJUTyprUueCcKOoro Mpou3BOICTBA
6. VYkaxuTe CrocoObl ONpeaeieHUs HEU3BECTHOW KOHIIGHTPAllMd IO  JIaHHBIM

KHHETUYCCKUX H3M€p€HHfI: CYIIHOCTh METOda, TCOPECTHUYCCKUC OCHOBBI, o0Jracte
IIPUMECHCHUA.
x c. tga
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IMK-13 — roTOBHOCTH OLIEHUBATH PUCKH H ONPeIeJsiTh MepPhI M0 00ecnedeHuI0 0€30MaCHOCTH TEXHOJIOTHYeCKHX MPOIECCOB
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3HaTh - OCHOBHBIE METO/IbI HCCIIEIOBAHUN, 1. Onpenenenue oOIIETro coiepKaHus yriaepoa B CrijiaBax.
MIO3BOJIAIOIINX OLIEHUBATh TEXHOJIOTMYECKHE
PHCKH; 2. OCHOBHBIE METO/IbI OIPEJEIICHNUS CEPDI

- HKOJIOTUYECKHE TIPOOIEMBI
MIPOMBIIIEHHBIX PETUOHOB. 3. Onpezenenune xpoma

4. onpeneneHye BaHaAMs

5. Onpenenenne dpocdopa

6. AHanM3 U3BECTHSKA

7. IIpOMBIIIITIEHHBIE Ta3bI

8. PeakTuBBI 1 MaTepuabl JJ1s1 OTJIOIIEHHS Ia30B
9. II/IK 17t OCHOBHBIX BEUIECTB PETHOHA

10. MeTo1b1 OYMCTKH MPOMBIIIJIEHHBIX BHIOPOCOB

YMmeTh - BBIOMpaTh 3P HEKTUBHBIE METO/IbI Ilpumepnvle npakmuueckue 3a0anus 0713 IK3ameHa:
HCCIICIOBAHNIA;
- OLIEHUBATh KAYECTBO IOCTYMAOIIETO 1. K HaBecke kapOonara Hatpus maccoi 0,1332 r mpummnu 50,00 mu 0,09496M pactBopa
CBIPBSI, TOTOBOH MPOAYKIINH; COJISTHOM KUCIIOTHI, U30BITOK KUCIOTHI OTTHTpoBanu 24,8 mi 0,1M pacTBopa rHApOKCUAA
~BBIJICJIATH OCHOBHBIC HAIIpaBJICHUA HATpUS TI0 METUIIOBOMY OpaHKeBOMY. Boiuuciume maccosyio 0o (%) unoughghepenmuuvix
HCCIICTOBAHUI;

npumeceli 8 oopasye.

2. HaBecky crutaBa Maccoii 0,1938 r pacTBopuiin B COISTHOM KMCIIOTE U MarHUK OCA TN
ruzpodocdarom HaTpus B cpesie aMMoHuiHOTr0 Oydepa. Ocanok pactBopmin B 50 ma 0,1H
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pacTBopa CONSIHON KUCIOThI. 30BITOK KHUCIOTHI OTTUTPOBATIN C METUIIOBBIM OPAH>KEBbIM,
u3pacxoaoBaB 18,00 mi pactBopa rugpokcuaa Hatpus ¢ Tutpom 0,0040 r/mn. Onpedenume
Maccogyio 007110 MazHus 6 cniase.

3. HaBecky u3BectHsika 0,1602 r pacTBOpUIIM B COJIIHOW KHCJIOTE, MOCIE YEro KajabLUl
OCaaWIM B BUJE OKcajlaTa KallbLIMsA;, MPOMBITHIH OCaJOK pPacTBOPWIM B pa30aBICHHOMN
cepHoll kucnote u orTuTpoBanu 20,75 M pacTBOpa epMaHraHaTa Kajius, TUTP KOTOPOTO
no kapoOonary kanbius paBer 0,006020 r/miu. PaccumraTh MaccoBylo J0i0 KapOoHaTa
KaJpLusl B U3BECTHsIKE. (Oyenums Kauecmso u3gecmHaKa ¢ MOYKU 3peHus NPeosloHCeHH020
MEexXHON02UYECKO20 Npoyecca,).

Bnanets

- XUMHYECKUMHU ¥ (PU3HKO-XUMHUCCKUMHU
METOIaMH aHaJIn3a, 00eCIIeYnBaIOIINMHA
COBpeMEeHHbIe TpeOOBaHUS K OE30MaCHOCTH
TEXHOJIOTUYIECKHX TIPOIECCOB;

- METOJIaMU UACHTU(PUKAIIIH
METALTYPTHYECKUX O0HEKTOB;
- HaBBIKAMHU U METOJaMH 00O0OIIEHHS
pe3yJIbTaTOB UCCIIECIOBAHUM.

IIpuMepHbIe TeMBI pepepaToB MO TUCHUILIAHE
1. CrnekTpoCKOMMYECKHe METOJbl AHAIUTHYECKOTO KOHTPOJS (METOABI MOJEKYISIpHOU
CIIEKTPOCKOITNH, METOJIbI aTOMHOU U AJIEPHOM CIIEKTPOCKOINHU, AHAIUTUYECKUN KOHTPOJIb
METAJIITyPrUueCKOro ChIPhs)
2. DAEKTPOXMMHUYECKHE METOAbl AHATUTHYECKOIO KOHTPOJIS (METO/bl, OCHOBAaHHbIE Ha
AJIEKTPOJIN3€E, BOJBTAMIIEPOMETPUYECKHUE METOABI AaHAIW3d, IOTEHIHOMETPUYECKUN
aHaAJIN3, aHAJTUTUYECKUN KOHTPOJIb ChIPbS IPU MTPOU3BOJICTBE [IMHKA, CBUHIIA U HUKEJS)
3. Xpomarorpapuyeckuii aHaiu3 (OCHOBHbIE BHIBI XpoMaTorpaduu, OCHOBBI
Xxpomarorpaduu, U3MepeHne KOHLEHTPALMH ITPU MOMOILM XpoMaTorpauuecKkoro MeTo/a,
00J1aCTH UCTIONIB30BaHUS PA3IMYHBIX BUIOB XpoMaTorpadun)
4. Xpomarorpaduyeckre meroabl aHanuza. ['azoBas xpomaTtorpadusi (OCHOBHBIE Y3JIBI
npuOOpPOB, KAUEeCTBEHHBIM M KOJWYECTBEHHbIN aHain3). AHalIM3 3arpsA3HEHUN Bo3AyXxa
METOJIOM ra3oBoil xpomartorpaduu. Mnentudukanus npumeceid. TokcuuHble BelIeCTBa,
anpejensieMble METOJ0OM ra30Boi Xpomarorpaduu
5. AHanu3 3arpsi3HeHUH BO3AyXa METO/I0M TOHKOCIONHHOM xpomaTorpaduu (korpdunueHT
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pacnpezeneHus

KOMIIOHCHTOB

n METOoAbI €ro OIpEACICHUSA B TOHKOCJIOMHOM

XpOMaTOFpa(bI/II/I; OCOOEHHOCTH aHaJIN3a 3arp5[3HeHI/II>'I BO31yXa METOAOM TOHKOCJIOMHOH

xpomarorpadumn).




0) ITopsinok npoBeeHUsI NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJH M KPUTEPHH
OLlCHUBAHMSA:

IIpomesxyTouHast arrecTanus 1o JUcHUIInHe «MeToapl KOHTPOJISI U aHAIIN3a BEILECTBY
BKJIIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISIOINE OLIEHUTh YPOBEHb YCBOCHHSI 00YUaIOIIMMUCS
3HAHUH, U TPAKTUYECKUE 3a/1aHUS, BEISBIIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH 1
BJIJICHUH, IPOBOJUTCSA B POPME IK3aMEHa.

DK3aMeH 0 JAaHHOW JUCLUILIMHE IPOBOAUTCS B YCTHOM (hopMe 1o 3K3aMeHalMOHHBIM
OoueraM, KaXblii U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKHX BOIIPOCA U OJITHO IPAKTUYECKOE
3aJlaHue.

Iloka3aTeu U KpUTEPUH OLIECHMBAHHUSA YK3aMeHa:
— Ha OLIEHKY «OTJINYHO» (5 0aJU10B) —00yJarOMUIiCs JEMOHCTPUPYET BBICOKUI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMH, BBICOKUN YPOBEHb 3HAHUM HE TOJIBKO HA YPOBHE
BOCIIPOU3BECHHS U O0BACHEHHS HH(POPMAIINY, HO ¥ HHTEIUICKTYaJIbHbIC HABBIKU PEIICHUS
npobieMm u 3aaay:

® J1aeTCs KOMIUIEKCHAs OLIEHKA MPEJI0KEHHON CUTYAllVH;

® JICMOHCTPUPYIOTCSI TJyOOKHE 3HAHUSA TEOPETHMUYECKOr0 Marepuaja M YMEHHE HX
MPUMEHSITD;

® JI0CICAOBATCIIBHOC, ITPABUJIBHOC BBIIIOJIHCHHUEC BCCX IMPAKTHYCCKUX 3a,I[aHI/II71;
® YMCHHC 000CHOBAHHO M3JIaraTh CBOU MBICJIM, AC€JIaTb H606XOI[I/IMBIG BBIBOJBI.

— Ha OLIEHKY «Xopo1o» (4 6ana) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUM YPOBEHB
c(OPMHUPOBAHHOCTH KOMITCTCHIIHN:
® JlaeTCs KOMIUICKCHAsS OIICHKA MPENIOKCHHON CUTYAIIHH,
® JIEMOHCTPUPYIOTCS TOCTATOYHBIC 3HAHUS TEOPETUICCKOTO MaTepualia i yMEHUE UX
MPUMEHSTH; HO JIOMYCKAIOTCS HE3HAYUTEIIHHBIC OMTUOKH, HETOYHOCTH
® BBINIOJIHEHHWE BCEX MPAKTUYCCKUX 3aJIaHUH; BO3MOXKHBI CIWHUYHBIC OIIUOKH,
UCIIPaBIIsieMble CAMUM CTYJEHTOM TOCTIE 3aMEYaHUsI IPENOaBaTENs;

® 3aTpyYAHCHUA IPU AHAJTIUTUYCCKUX OIICpaluiax, IMCPEHOCC 3HaHUN H YMCHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyallUH.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJIBHO» (3 Oauta) — 00yJarouuiicss JeMOHCTPUPYET MOPOTrOBBIN
ypOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIMH:
® 3aTPyIHEHUS C KOMIUIEKCHON OLIEHKOH MPEJIOKEHHON CUTYyalllH;

® HCMNOJIHOC TCOPCTUYICCKOC 06OCHOB3.HI/IC, TpCGyIOH.ICC HaBOOANIUX BOIIPOCOB
mpenoaaBaTeJii,

e  BBINOJHEHNE 3a/IaHUN ITPU NOJICKA3Ke MPEToJaBaTes;
e 3aTpynHEHUs B (GOPMYIUPOBKE BHIBOJOB.

— Ha OLIEHKY «HeyA0BJIETBOPUTEIbHO» (2 Oaylia U HIDKE) -00yJaromuiicss He MOXKET MoKa3aTh
3HAHHS Ha YPOBHE BOCIPOU3BEIECHUS U 00BsICHEHUsI HH(OpMaLuu

® HCIIpaBUJIbHAsA OIICHKA HpC}IHO)KeHHOfI CUTyalluH,
® OTCYTCTBHEC TCOPETHUYCCKOI'O 000CHOBAHHUS BHITIOJIHCHUS



