Pabouyasi nporpamMma qucuMIuIMHbI (MOaYJ151) «MeToabl AHAJTMTHYECKOT0 KOHTPOJISI B
NMPOMU3BO/JICTBE MATEPHATIOB COBPEMEHHOM IHEPreTUKN, BKJIYAs OLleHOYHbIE MAaTEePUAJIbI

1. TpeGoBanus Kk pe3yJbTaTaM 00y4eHUs MO JUCHHUILIUHE (MOTYJIIO0)
1.1. Ilepeyenb KoMmeTeHUMii, (opMupyeMBbIX JUCHUIUIMHOH (MoayjleM) B Ipoulecce
0CBOCHHs 00pa30oBaTe/bHON NPOrPaMMBbl

I'pynna komnereHuui Karteropusi komnereHuui Koabl u coep:kaHne KOMIeTEeHIH I
YHuBepcallbHbIE - -
Oo6menpodeccroHaTbHBIC - OIIK-1. Crioco0eH UCToIb30BaTh MATEMATHICCKHIE,

€CTECTBEHHOHAy4YHbIC W WH)KCHEpHbIE 3HAHUS LIS
pemieHust  3amady  cBoeil  MpodecCHOHANIbHOU
JIeITENIbHOCTH

- OIIK-2. CnocobGeH HCHOIb30BaTh COBPEMEHHOE
TEXHOJIOTHYECKOE U aHATUTHYECKOe 000pyIOBaHUE

B npodeCCHOHATBHON u Hay4HO-
HCCIIEN0BATENbCKOM A TEIbHOCTH
- OIIK-3. Criocoben MIPOBOJAUTH Hay4HBIE

WCCIICIOBAHUSI U aHAIU3 MOJYYCHHBIX PE3YJIbTaTOB
- OIIK-5. CriocoOeH MOHMMAaTh MPHHIUIBLI PabOThI
COBPEMEHHBIX HMH(MOPMALMOHHBIX TEXHOJOTHH |
UCIIONB30BaTh WX UL pemeHus  3ajxad
npodecCHOHALHON ASSITENIbHOCTH
IpoteccnonansHbie - IK-1. Crnocoben k Oe30macHOMY IIPOBE/ICHHUIO,
KOHTPOJIFO, YCOBEPIICHCTBOBAaHHIO W pa3paboTKe
TEXHOJOTHYECKUX  MPOLECCOB  MPOHM3BOJCTBA
OCHOBHBIX (YHKIIHOHATBHBIX MaTepHaoB
SJICPHOTO TOIUTMBHOTO IIMKJIA, B TOM 4YHCIE C
HCITIOJIb30BAHUEM PATHOAKTUBHBIX MATEPHAIIOB

- ITK-3. CriocoGeH OCyIIeCTBISTh TEXHOIOTHYECKU I
nporuecc 0OpalleHns, XpaHeHHs1, TPAHCTIOPTUPOBKH
1 TIepepabOTKH SIIEPHOTO TOILTHBA U UHBIX SIIEPHBIX
MaTepHalioB B COOTBETCTBHH C PEIJIAMEHTOM, C
COOJNIOJICHMEM HOPM OXpaHbl TpyJa, MPaBHII
TEXHHKH  OE30IT1aCHOCTH,  NPOU3BOJCTBEHHOU
CaHWTApPUH, OXKAPHOH U AIEPHOI 0€30IacHOCTH

1.2. KoMmneTeHIIuM ¥ WHIAMKATOPHI WX [OCTH:KeHUsI, (OPMHUPYEMBbIX JTHCIHUINIUHOM
(MoaysieM) B mpouecce 0CBOeHHs 00pa30BaTeIbHOI MPOrpaMMbl

Kon Koa nnaukaropa
Coaep:xanue HHAMKATOPAa KOMIETEHIUH
KOMIIETEHIIMM | KOMIIETEHIINH

OIlK-1 OIIK-1.3 Pemaer  3amaun  npodeccHOHANLHOW  AESATENBHOCTH,  MPUMEHSs
WHXXCHEPHBIC 3HAHUSI U OCHOBBI TEXHHYECKOTO PEryJIHPOBAHUS

OIIK-2 OIIK-2.3 AHanu3upyer TEXHOJOTMYECKHH Tpolecc W BHIOMpPAET TEXHUYECKHE
CpelCTBAa M TEXHOJOTMH C YYETOM OKOJOTHYESCKHX ITOCIEACTBUA HX
NpUMEHEHHS

OIIK-3 OIIK-3.2 [Tnanupyer ¥ MpoBOAMT (U3MUYECKUE M XUMUYECKUE SKCIEPUMEHTHI 0

QHAJM3y ChHIPbs, MATEPHAIIOB SACPHOrO TOILUIMBHOTO IMKJIA M TOTOBOTO
SAEPHOTO TOILIMBA C MCIOIHb30BAaHUEM PABIJ TEXHUKU OE30aCHOCTH

OIIK-3 OIIK-3.3 OOpabaTpiBaeT W WHTEPIPETHPYET OKCIIEPUMEHTAIbHBIE IaHHBIE JUIS
aHAITN3a TEXHOJOTHYECKHX MPOLIECCOB, MPUMEHSS MaTeMaTHYeCKHe,
CTATUCTHYECKHUE, PU3NUECKUe, PU3NKO-XUMUUECKHE, XHMUUECKUE METOIbI

OIIK-5 OIIK-5.1 IIpumensier cpeacTBa COBPEMEHHBIX WH()OPMAITMOHHBIX TEXHOJIOTHN IS
MTONCKA, XpaHEeH!sI, 00pabOTKH, aHAIH3a U TPEACTaBICHIS HH(OpMAITHH
[K-1 [K-1.2 AHamM3UpyeT TEXHOJOTHYECKUH MPOIecC, OCYIIECTBIIET aHATHTHICCKHHA

KOHTPOJIb M OLCHKY KAQueCTBa B MPOU3BOJCTBE MATEPHAIOB COBPEMEHHOMN
JHEPIreTHKH, MPUMEHSS  TEOPETHYECKHC  OCHOBBI  TEXHHYECKOTO
PEryIHpOBaHHUS

[K-3 IK-3.1 Brnaneer Teopermueckoll 0a30M OCYIIECTBICHHS TEXHOJIOTHYECKOTO
npoliecca sAePHOit SHEPTeTHKH U MTPOU3BO/ICTBA €€ OCHOBHBIX MaTEPHAJIOB,
B TOM YHUCJIC AJICPHOI0 TOIIMBA U MHBIX AACPHBIX MaTCpUaioB, U MOKET
MPUMEHHTH €€ B MPO(ECCHOHABHOM JIESITETbHOCTH




1.3. Pe3yabrarhl 00y4eHus 10 JUCHUILINHE (MOIYJII0)

Henb n3yuyeHnss AUCHUILVINHBI (MOAYJIs1) — CHOPMHUPOBAThH Y OYyILEro HHKEHepa JOCTaTOUHO
IIOJIHOE MPEACTABICHNE O METOJAX AHAJIMTHYECKOrO KOHTPOJS B IPOU3BOJICTBE MAaTEpUaJIOB
COBPEMEHHOMN SHEPreTUKY C BBISBICHUEM €ro CIeUPUKH ISl psijia TEXHOJIOTMUYECKUX MPOLIECCOB,
TaKUX Kak paJloOXMMHYECKOe MPOU3BOACTBO, MOJYYEHHE U30TOMHO O0OTalleHHON MPOAYKIHH,
0c000 YHCTBIX BEHIECTB, TEXHOJIOTHUS PEAKHX AJIEMEHTOB.

B pe3ynbraTte n3ydeHus JUCHMIIMHBI (MOYJIs) 00ydaroUIMiCs T0JKEeH

3HATH:

e crneuu(uKy IPOBEICHUS aHAJIN3a MaTEpHaIOB COBPEMEHHOM HHEPreTHKU C Y4ETOM
peABapUTEIbHON MOATOTOBKY MPOOBI M MEIIAIONIX (paKTOpOB;

® TEOpeTHYECKHE OCHOBBI, O0OJacCTM TNpPUMEHEHHsS, BO3MOKHOCTH, OTrpaHUYEHUS
MCII0JIb30BaHUs KayKJI0T0 METO/1a JJIsl aHAJIM3a MaTEpUalioB COBPEMEHHON dHEPT €THKU;

YMeTh:

® OCYLIECTBJIATH BHIOOP ONTUMAJIBHOTO MeETOAa [Jsl PpEeLIeHWs KOHKPETHOW 3ajadyu
OIIPEENICHNs COCTAaBA BEIIECTBA IIPHU aHAJIM3E MAaTEPUAIOB COBPEMEHHON YHEPreTUKY;

® [POBOAUTH pacyeT COCTaBa aHAJM3UPYEMOI'O BEIIECTBA MPU MCIOJIb30BAaHUU PA3JIMYHBIX
METOZOB C yUeTOM cIelu(UKH aHaTN3a MaTepHAIOB COBPEMEHHOM 3HEPreTUKY;

BJIA/IETh:

e HaBBIKAMU CTaTUCTHUYECKOW OOpabOTKM pe3yslbTaTOB aHalM3a C YYETOM CIeluduKu
NPEIBAPUTEIBLHON TOATOTOBKM MPOOBI, CIy4alHOW M CHCTEMaTHYECKOW MpHOOpPHOU
MOTPEUTHOCTH, 00JIACTH OIpeeNsieMbIX KOHIICH TPAIHii;

e HaBBIKAMU ONPEAEIECHUS U yueTa (PaKTOpOB, BHOCSIIIMX OCHOBHOM BKJIaJ B MOIPEIIHOCTD
aHaImM3a;

e METOJaMU IMPOBEIECHUSI OSKCIEPUMEHTa C IPUMEHEHHEM COBPEMEHHOMU
anmapaTtypsl, aHaJIM3a U 00pabOTKH pe3yIbTaTOB IKCIEPUMEHTA.

2. O0beM, CTPYKTYpa M co/iepKaHue JMCHUIIMHbBI (MOAYJIfA)
2.1. O0beM TMCUHILIMHBI (MOTYJIA)

Hay4YHOU

Buowt yueonoit pabomut Dopmul 00yuenus
Ounasn
O0uIasi TPY/A0EMKOCTD: 3a4ETHBIC €IUMHUIII/YaChl 71252
KonTakTHasi pabora: 144
3aHsATHS JIEKITMOHHOTO THIIA 36
3aHATHSL CEMHHAPCKOTO THIIA 108
KoncyabTanun 0
IIpoMe:KyTOUHAs aTTecTALUA: 3a4€eT, YK3aMeH 36
CamocrositenbHasi padora (CP) 72

2.2. Tembl (pa3aesbl) TMCHUILTHHBI (MOIYJISA) ¢ YKa3aHHEM OTBEeIEHHOT0 HA HUX KOJIMY€eCTBA
yacoB 1o ¢popMaM 006pa3oBaTebHOM 1eATEILHOCTH
Ounasn ghopma odyuenusn

Buabl yueoHo# pa6oThl (B yacax)
KonTakTHas padora
Ne | HaumeHnoBaHue TeM
3ausTus
n/m | (pazaesnoB) 3aHATHS CEeMUHAPCKOr0 THIIA CP
JIEKIIMOHHOTO THTIA
J Huble 3 C JIP Huble
1. DU3UKO-XMUYECKHE 12 0 36 0 0 0 24
METO/IBI aHanmu3a
M30TOMIOB M 0C000
YHCTHIX BEIECTB
2. OU3NKO-XUMUICCKUC 12 0 36 0 0 0 24
METOBI aHanmza
PENKUX U PacCeTHHBIX
JJIEMEHTOB
3. Xpomarorpadus u 12 0 36 0 0 0 24
XpoMaro-Macc-
CIIEKTPOMETPHUS B
aHauM3e MaTepHaioB




COBPEMEHHOI
JHEPTEeTHKI
Ilpumeuanusn:

JI — nexmmn, 113 — mpaxTuueckue 3ausatus, C — cemunapsl, JIP — maboparopusie padoter, CP — camocrosiTensHas
pabora.

2.3. Conep:kanne TUCHHUIVIMHBI (MOAYJsl), CTPYKTYPHPOBaHHOe O TemMaM (pasaejaM) H

BHJIaM padoT

Coaep:xkaHue JeKIIHOHHOIO Kypca

Ne
/i HaumenoBanue Tem (pa3jieson) Coaep:kanue JIEKHMOHHOTO Kypca
1. | OusnKo-XxUMHYECKIE MeTonbl | BBenenue.
aHaM3a U30TOMOB M 0c000 uucThiX | Llenm, 3amaum u cTpykTypa Kypca. Poib aHAIUTHIeCKOTO KOHTPOIIS
BEIIIECTB B TPOU3BOJACTBE MAaTECPUAIOB  COBPEMCHHOW  DHEPreTHUKH.

Crnenn¢uka aHaiauza cTaOMIBHBIX M30TONOB U MUKpOIIpUMECEed B
oco60 uncteix (OCY) BeniecTBax.

1.1. Craructuueckas 00paboTka pe3yabTaToOB u
METPOJIOTHUECKHE XapaKTEPUCTUKH Ha MpUMeEpEe METOAOB aHaIn3a
U30TOMNOB U 0c000 uncThix (OCY) BeriecTB

IIpuMeHeHnEe CTaTUCTUYECKUX 3aKOHOB PACIIPENEIICHUS CIIY4aiHOM
BENIMUMHBI s 00pabOTKM  pe3yibTaroB aHaiu3a. Pacuer
CTaHJIapPTHOTO OTKJIOHEHHMS M JIOBEPUTEIBHOIO HHTEpBala IpH
HCIIOJIb30BAHUH HOPMaJIBHOTO 3aKOHa pacrpezaeneHus,
pacnpenenenust Ilyaccona u pacnpenenenust CTbIOJEHTa, METOA
o0bemHenus mpod. OnpezaeneHue rpyoo ONIMOKH.
PerpeccroHHBI aHaNMM3 Kak MeETON OOpPabOTKH pe3ybTaToOB
H30TOIHOTO aHanu3a. [lpumenenne  norapudmMuyeckoro
HOPMAaJIbHOTO paclpeiesieHNs IpH 00paboTKe pe3ynbTaToB aHATH3A
Mukpornpumeceir B BemectBax OCUY. Hcmonms3oBanme 3akoHa
CIIOKEHUS OIIMOOK B aHaInU3€e n30TomnoB u Bemects OCY.
Mertposiornyeckue — XapakTepPUCTUKH  METOJIUK  BBITIOJHEHHSA
U3MEpPEHNI — BHIbl M COCTABJSIIOIIME TMOTPENTHOCTEH; CHOCOObI
OILIGHKM CHCTeMaTHuYecKoW M ciydaifHoW morpemHocted. [loHATHs
TOYHOCTH, BOCIPOHM3BOJANMOCTH W TIOBTOPSEMOCTH Ppe3yJIbTaTOB
U3MepeHnii, BHIOOp MeToJa aHajiu3a C Y4eTOM MOHSTHSA
YyBCTBUTEIBHOCTH U TIpeliesia OOHapyKEeHUsI Ha IPHUMEpe aHaIn3a
M30TOMHOTO COCTaBa BellecTBa M MHKponpumecei. Ilpenen
OOHapy)KeHUs] KaK BaKHEHINas XapakTepUCTHKA METoJia aHalln3a
0c000 YUCTBIX BEIIECTB.

1.2. Merto/p1 aHaKM3a 0CO00 YUCTHIX BEIECTB

MeTo/pl KOHLIEHTPUPOBAHUSI MUKPOIPUMEceH JUIsi aHaliu3a 0cobo
YUCTBIX BEIIECTB - OKCTPAKLMs, IUCTHULINUA, pPeKTH(HKAIWI,
cyOnmuManus, HampaBlIeHHAs KpUCTAUIM3AlMsA, HOHOOOMEHHOE
KOHLIEHTPUPOBAHUE OCAXKIEHNUE U COOCaXJeHUE. XapaKTepUCTUKU
METOZ0B KOHLIEHTPUPOBAHHUSA, CIIOCOOBI UX pacuera. TpeboBaHuUs K
METOJaM  KOHLEHTPUPOBAaHMS  MHKpOIpUMEcCeH  Kak K
MIPEABAPUTEIbHON CTaJANU aHAJUTHYECKOTO KOHTPOJS BEIIECTB
OCu.

Heunz6uparensHble MeTonpl aHanmm3a 0co0O YHCTHIX BEIIECTB —
orpezierieHre, 00JacTi NpuMeHeHns. M3MepeHre OTHOCHTETHLHOTO
OCTaTOYHOTO YAEIHHOTO CONPOTHUBICHHS KaKk METOJ aHaIN3a
YHCTOTHI TPOBOJHUKOB. M3MepeHne ynenbHOW NPOBOIUMOCTH H
ucrionb3oBanue d¢dexkra Xoma UL OLEHKH  COJEep)KaHMs
MHUKpPONpHMEced TpU  OLEHKE YHUCTOTHI  ITOJyIIPOBOJHUKOB.
W3mepenune TepMOPE30HAHCHOTO TOKA KaK METOJI OIEHKH YUCTOTHI
nzonsTopoB.  OrmpezienieHne  colep)kaHHs —MHKpOIIpuMecedl B
PacTBOPHUTENSIX — OIIPE/ICIIEHHE COAEPKAHMsI B3BEIICHHBIX YaCTHI] C
TIOMOIIBIO AIIEKTPOHHOM MHUKPOCKOIINH, JIa3epHOi
YABTPAMUKPOCKOITHH, KOHAYKTOMETPHUH; OIIpeeIeHIe HEIeTydero
OCTaTka B IKMJKOCTSX C HCIOJB30BaHUEM IThE30KBapIIEBOTO
B3BEIINBaHUs. TeopeTHuecKrue OCHOBBI U XapaKTEPUCTUKN METOJIOB
NPUMEHUTENBHO K aHAJIM3y 0CO00 YHCTHIX BEIECTB.




Hcnonp3oBaHue SACPHBIX METOAOB aHAINM3a IS OIMpPEICICHHUS
MHKpPOTIDEMECEH B  0CO00 UYHCTBIX BEIIECTBAaX - METOJ
PaIMOAKTHBHBIX  HHIUKATOPOB (METOJ, H30TOIHBIX METOK);
CyOCTEXMOMETPHUYCCKHA  METOJ  HM30TOIHOTO  Pa30OaBJICHUS;
PaIMOAKTHBAITMOHHBIA aHaMU3 (aOCOMIOTHBI W CPaBHUTEIHHBIN
METOJT), METO/T MOHHTOPOB. TeopeTnueckue OCHOBEI,
XapaKTepUCTUKH W OOJACTH NPHMEHEHHS IAaHHBIX METOAOB IpH
aHaIM3e 0c000 YHUCTHIX BEIECTB.

IIpuMeHeHne KaTanuMMETpUU AJsl ONpEAENCHUs MHUKpOIpHUMecen
MepeXxoHbIX MertawtoB B BemectBax OCY - WHTErpambHBIA U
QG depeHIHANbHBII METOIBL, TIOHATHE HHANKATOPHOTO BEMIECTBA 1
WHAUKATOpHOW peakmmu. OmpeneneHne CKOPOCTH MHINKATOPHON
peaKmuy ¢ HUCIONB30BAaHMEM METOJla TAaHTEHCOB, METoAa
(UKCHPOBAaHHOTO  BPEeMEHM H  MeToja  (DUKCHPOBAHHOM
KOHIIEHTPAINY TIPUMEHUATEIHFHO K aHAIIN3Y 0CO00 YUCTHIX BEIIECTB.
OO0nacTi IPUMEHIMOCTH METOa KaTATMMETPHH IIPH aHAITN3€E 0C000
YUCTHIX BEIIECTB.

[IpuMeHeHnEe aTOMHBIX CIIEKTPOB, Ta30BOM M BHICOKOA((EKTHBHON
KHUIKOCTHOHM Xpomarorpaduu s aHaTi3a 0CO00 YHUCTHIX BEIICCTB.
1.3. Meroap! aHann3a CTaOMILHBIX H30TOIIOB
Macc-CrieKTpOMETpHUIeCKAN  aHalM3 IS aHali3a W30TOITHOTO
coctaBa BemiecTB. OCOOCHHOCTH M30TOITHOW MacC-CIIEKTPOMETPHH.
HuTtepnperanus Macc-CIIeKTPOB B CIIyYae M30TOITHOTO aHAU3a TI0
MMMKaM aTOMapHBIX MOHOB. Pacyer M30TOMHBIX KOHIEHTPAIHHA IO
MTMKaM MOJIEKYJISIPHBIX HOHOB: KBa3HaTOMAPHBIH cirydaii, oOpaboTka
MacC-CIIEKTPOB JBYXaTOMHBIX MOJIEKYT (B MOJIEKYJIE COACPKUTCS
JIBa CTaOWIBHBIX M30TONA M B MOJIEKYJE COIEPKHUTCS Oojee IBYX
aTOMOB CTaOWJIBHBIX H30TOMOB), 00paboTKa Macc-CIIEKTPOB B
CIlydae MHOTOQTOMHBIX MOJIEKYII.

CriekTpanbHBI aHAMM3 — aTOMHBIE W MOJICKYIISIPDHBIE CIIEKTPHI B
M30TOMHOM  aHanmm3e. [lpupoma BOSHMKHOBEHHS H  BHIBI
m30TonmUIecKuX 3(pdekToB B aToMHBIX crekTpax. [IpuMeHeHme
ATOMHOM 3MHUCCHOHHOM CIIEKTPOCKONUH AJI1 M30TOMHOIO aHAJIu3a —
cnennpuka oOpabOTKM CIEKTPOB, TpedyeMas pa3peraromas
CIOCOOHOCTh PUOOPOB Ha MpHUMeEpEe aHAIN3a H30TOITHOTO COCTaBa
Bojopoga W a3oTa.  ATOMHO-aOCOpOLIMOHHBIN — aHamM3 —
XapaKTEPUCTUKH U 00JACTH MPUMEHEHUS METONA JIs W30TOITHOTO
aHanmm3a. [Ipupoma BO3HUKHOBCHHS H30TOMUYECKUX S(H(HEeKToB B
pa3IMYHBIX ~ MOJICKYISIPDHBIX ~ CIIEKTPaX, BO3MOXKHOCTh WX
MPUMEHEHWsI Ui W30TOIMHOTO  aHanm3a.  Mcmoib3oBaHHE
AJIEKTPOHHO-KONIEOATEIbHBIX ~ MOJIEKYJISIPHBIX ~ CIIEKTPOB IS
W30TOMHOTO aHajlW3a Ha MpHUMEpE OIpeIeTeHUs H30TOIHOTO
cocraBa azora. Vcmonmb3oBaHue KoJiebaTelbHO-BpaIllaTelbHON
cnektpockorun  (UK-  cmektpockommm) IS ONpeneNeHHs
M30TOITHOTO COCTaBa BOJIbl — OCHOBBI METO/1a, Clieln(UKa aHAIN3a B
00JIaCTH MaJIbIX, BRICOKMX M CPETHUX KOHLIEHTPAIMHA AeHTepus.
JleHCUMETpHUECKHE METONBl OMPEAETCHUS H30TOMHOIO COCTaBa
BOJIBI — OCHOBBI METOJIa M CIOCOOBI BBIPAKEHHUSI TUIOTHOCTH B
JNCHCUMETpPHH, creluduka JIeHCUMETPUYECKOTO  H30TOIHOTO
aHanm3a. BiusHuWE W30TONMHOTO cocTaBa M TEMIEpaTypsl Ha
IUIOTHOCTh, TPEOOBaHMS K TEPMOCTATUPOBAHUIO IMPH H30TOIMHOM
agamm3e. TpeOoBaHHS K YHUCTOT€ M METOABI OYHUCTKH MPOOEIL.
IIukHOMETpUUYECKUH, MOIUIABKOBBIN, KalleIbHbIE METOAbl AHAIM3a
M30TOMTHOTO COCTaBa BOABI M HX cpaBHeHHe. CoOBpeMEHHBIC
JeHCUTOMETpEl — MeTon U-o0pa3sHoW OCHMUIHPYIOMIEH TpyOKH,
cnenr(uka X IPUMEHEHHS ISl H30TOIMHOTO aHAaJIH3a KUIKOCTEH.
Hutepdepomerpuueckimii METO ] OIPEACICHHS H30TOITHOTO COCTaBa
BOJBI — TIOKAa3aTellb MPEIOMJICHHS Pa3IMYHBIX HM30TOIMHBIX (OpPM
BOJIbI, TPHUHIMI JACHCTBUA HWHTEPHEPOMETPA; CBA3b MEKIY
moKaszarejieM TPEIOMIICHUS W HM30TONMHBIM COCTAaBOM  BOJIBI;
TOYHOCTb, crienudrka U 00JIaCTh MPUMEHEHHS METO/IA.
OmnpejeneHne H30TOTHOTO COCTaBa BOJIBI 110 BOJIOPO/LY U KUCIOPOLY
— [IOJIHBIM M30TOIIHBIM aHAJIU3 BOJBI C UCIIOJIb30BAHUEM METO/1A JBYX
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KOHCTAHT (xoMOMHaIMs HUHTEPHEPOMETPHIECKOTO u
JICHCUMETPHUYECKOTO METOJIOB); ITOJTHBII N30TOIHBIN aHAJIM3 BOJBI C

HCII0JIb30BaHUEM KOM6I/IHaHI/II/I JACHCUMCTPUICCKOTO n
CIICKTPAJIbHOT'O MCTOJIOB.
DHU3UKO-XUMHUIECKHE METOIbI 2.1. OCHOBHBIC TIOHSTHS AHAIMTHYECKOTO KOHTPOJIA B

aHaiiu3a peAKUX ¢W pPacCEeIHHBIX
OJICMCHTOB

NPOU3BOJCTBE  PEIKHX  dNeMeHTOB  OCHOBHBIE — ITOHATHSA
AHATTUTUYIECKOTO KOHTPOIIsL. OOBEKTHI aHaIH3a, 0COOEHHOCTH
nepepaboTKM W aHANUTHYECKOTO KOHTPOJS IPOHM3BOJCTB B
TEXHOJIOTUH PeaKuX u paccestHHBIX 9JIEMEHTOB.
[NocemoBaTensHOCTE OTIEPAIA MIPH MIPOBEACHUH JFO00TO aHaTH3a.
BaxXHOCTb KOHTpOJII COAEPKAHWA MPUMECEH, BIMSIOIIUX Ha
MOTPEOHUTEIBCKUE CBOWCTBA MATEPHAIIOB.

Craguy aHATMTUYECKOTO KOHTPOJS, OTOOpP MPOOBI, MOATOTOBKA
npoObl, u3MepeHue, o0paboTka pe3ynbTaToB. BrmsHue otbopa
npoObl Ha pe3yNbTaThl aHAIN3A.

[ToHATHS TIPEACTaBUTENBbHOM, TEHEpaIbHOW, Ja0OpPaTOPHOW WU
aHanuzupyeMoil mpoObsl. OcobeHHOCTH oTOOpa MpoO TBEPABIX,
KHJIKUX M ra3000pasHbix o0pas3uoB. OcoOeHHOCTH 0TOOpa Mpod
JIETKO THAPONU3YIOIUXCA COCAMHEHHH PpEOKMX JIEMEHTOB.
Kpurepuu BbIOOpa pazmepa mpo0. OOnacTu OTHOCHTENBHBIX
COZlep)KaHUH KOMIIOHEHTOB Ha Pa3HBIX CTaIUAX TEXHOJIOTMYECKOTO
nporiecca. OcobeHHOCTH 0TOOpa TPOO HEOMHOPOAHBIX TBEPIBIX
BEIECTB. 3aBUCHMOCTb MAacChl ITPEACTaBUTEIbHON TPOOBI TBEPAOTO
BelecTBa OT pasmepa uactuu. Popmyna Puuapaca-Ueydora.
INomxon Kk BEIOOPY COOTHOLIEHHS MEXIY YHMCIOM aHAIH3HUPYEMBIX
TBEPIBIX IIPOO U YHCIIOM MapaIeTbHBIX N3MEPEHUH TaHHO TPOOHI.

Bckpritre TBEPIIBIX mpoo. CenexTHBHOE BCKpBITHE.
VHauBugyanbHEIE W TPYIIIOBBIE METOABI KOHIEHTPHPOBAHHS
MHUKPOIIPHMECEH, abcomoTHOE u OTHOCHUTEJIEHOE

KOHIIGHTPHPOBaHKe. XapaKTePUCTUKU METO/1a KOHIICHTPUPOBAHUS -
CTETICHb M3BJICUCHUS U CTEIIEHb oOoraimeHus. Puzndeckue, GU3NKO-
XUMHYECKUE HM  XUMHYECKHE METOIbl  KOHIICHTPHPOBAHUS.
OKCTpakiMs,  AUCTHWUISIMSA,  PEeKTH(UKAIWS,  CyOJuMarius,
HanpaBJICHHAas KPUCTAUTU3AIlMsi, WOHHBIH OOMEH, OCaXKICHUE H
COOCAXJICHHE KaK METOIbl KOHIICHTPHUPOBAHUS, OOJIACTH UX
TPUMEHCHHUS.

OCoOEHHOCTH COCTAaBJIEHMSI CXEM aHaln3a, BHIOOpa METOJOB
aHaIM3a, NPEABAPUTEIBHON IMOATOTOBKH MPO0O, COMepKaIIUX
PEAKUEC METAJIIbI. ATTCCTOBaHHbIe METOOUKHN aHallu3a O6’LCKTOB
nepepabOTKHU ChIPbsI PEIKUX METAJLIOR.

2.2. OCHOBBI MUHEPAIOTUYECKHUX UCCIICAOBAaHUN

OCHOBHbIE MPUHIIMITBI U METO/BI TPaHYJIOMETPHUECKOTO aHaNn3a.
Onrtuueckre CBOWCTBA MAaTepUaliOB M METOJbl UX HCCIIEAOBAHUS
(cBeToBasi M PEHTICHOBCKash MHUKPOCKOIMSI, OINTHYECKas W
JIIOMHHECLIEHTHAs ~ CIIeKTpockonusi). VccienoBanue CTpyKTypbl
MUHEpAJIOB, pyd H MPOAYKTOB HX THepepaboTku (OCHOBHI
peHTreHo(a3oBOro  aHaimm3a,  JJIEKTPOHHOW  MHKPOCKOIIHH,
nH(GPAKPACHOH! CIIEKTPOCKOIIHH).

2.3. . Oco0OeHHOCTH aHAJMTHUYECKOTO OIPENEICHUS PEAKHX
METaJUIOB

MeTonpl OTHENCHUS JUTUS OT IIEIOYHBIX METALIOB. MeTombl
ONpENeNICHUs]  JUTHS B TPUCYTCTBHH  IIEJIOYHBIX U
IIEIOYHO3EMEIIBHBIX AJIEMEHTOB. (DH3UKO-XUMHUYCSCKHE METOIBI
OTIPENCIICHUS JIUTHS.

Xumuueckue MeTosl ompeaencHuss P33. Metoasl onpeseneHus
CyMMapHOTO cojiepxanus P3D. YcToHUMBOCTE BaICHTHBIX (QOpM
penKux MeTauioB. [IpMMEHEHHE B aHAJTMTHYECKOM KOHTPOIIC.
[IpuMeHeHrEe METOIOB aHaIKM3a, OCHOBAHHBIX Ha pa3HUIlE (PU3UKO-
XUMHUYECKUX CBOMCTB P35. Mertonap! OnpeeNeHus
WHIUBUAYALHBIX 3JIEMEHTOB B cMecu P3D. Metobl onpeeneHus
npuMeced B HMHAUBUIyalTbHbIX P33. OCHOBHBIE NPUHIIMIIBI
HOHOOOMEHHOM XxpoMaTorpaduu P33,




Meroapl onpenenieHuss cymmapHoro comepkanus Zr wu  Hf.
OnpeneneHue TpUMece B COCAWHCHHUSX IHPKOHUS. MeToabt
onpenenenus Hf B Zr.

Xumuueckue u (HU3UKO-XUMHYCCKHUE METOJBI ompeneneHus Nb u
Ta.

XUMHUYECKHE METONBI ONPEACICHUS ypaHa. MeToIbI OIpeIeICHUs
BaJEHTHBIX  QopMm  ypana  ODHU3UKO-XMMHYECKHE  METOJBI
ompeneneHus ypaHa. OmnpeneneHue NpuMeceld B COSIMHEHHSIX

ypaHa.

Xpomarorpadust ¥ Xpomaro-macc-

CIIEKTPOMETPUS B aHaNIN3e
MaTepuaIoB COBPEMEHHOM
SHEPreTUKN

3.1. XpoMmaTorpaduyeckie MeTOAbl B aHAIM3E MAaTepHalIOB
COBpeMeHHOW 3HepreTukn OOMHOCT, W crHenru(uKa IPOIECCOB
XpoMaTorpaMuecKoro aHAIH3a MaTEPHAIOB

COBPEMEHHOM YHEPTETHUKU.

Pa3mbIBaHne xpomaTtorpaduueckoil 30HBI M ero (Qusnyeckue
npuunHbl. HepaBHOBecHass xpomarorpadus. OCHOBBI KOHIIEHIIUU
teopernueckux Tapenok. [lonstne BOTT. Kunernueckue teopuu
xpoMarorpapun. DakTophl, BIMAIONME HAa pa3MbIBAHUE 30H
(BuxpeBast muddysusi, moaekynsipHas auddy3us, cOnpoTHBICHUE
Macconepeady B IMOJBIDKHOM W HEMOJIBMXKHOM  (hazax).
3asucumocts BOTT or ckopoctn mnoroka. YpaBHeHue Ban-
Heemrepa.

IlpennoaroroBka ¥ cHCTEeMbl  BBOoja  OOpasloB  IpHU
xpoMatorpadpuueckoM aHanuse. IBepaodaszHas — IKCTPaKIHs,
MHUKPO3KCTPaKI[IOHHbIE METO/IBI, COpOIIMOHHOE
KOHIIeHTpHpoBaHue. [lpumepbl mnpuUMEHeHMs Ul aHAIHM3a
MAaTepUaJIOB  COBPEMEHHOM dJHepreTuku. JlepuBatuszanus B
xpoMarorpapuueckoM ananuze. CHUCTeMbl BBOJa B Xpomarorpad
ra3oBBIX Mpo0, XHUOKUX Tpo0, XpomarorpadUUecKuil aHaIu3
TBEPJIBIX 00Pa3IOB.

KauecTBeHHBII ra3oxpomarorpadhuaecKuit aHAJIN3.
Wnentndukanyss BEHMIECTB HA OCHOBE BEJIMYMHBI yIEP)KHBaHHS.
Meron tecrepoB. Mnaekch ynepkuanusi Kopaua.

DKCKITIO3HOHHAsI Xpomarorpagus. CyIHOoCTh MeTojIa.
OcoOeHHOCTH MeXaHW3Ma yAepKuBaHHsS Moyiekyn. O6mactu
NPUMEHEHUSI.

Kuakocte-kuaKoCTHas — (pacmpenenuTesbHas) Xpomarorpadus.
OcnoBbl  Merona. Koadpduuument pacnpenenenusi, (axTopsl,
BIMSIONINE Ha €ro Benu4yuHy. Hocutenu, noaBMXKHBIE (a3bl,
TpeOboBanust kK HuUM. llonBikHble (¢a3bl.  [IporuBoTOUHAs
xpomatrorpadust. [[puMepbl npuMeHeHHs.

Ceepxkputnueckass  ¢umounHas  xpomarorpadus. CymHocTb
Mmerona. CBepxkpuTuueckue (IIOUIB, OCHOBHBIE WX CBOICTBa
(I0THOCTB,  BSI3KOCTb, KO3 duumeHt nudpdysun). Komonkwu,
obnactn npumeHenusi. CpaBHenue metonoB BIXKX, rasopoii u
CBEPXKPHUTUUECKOH (pIroMIHON XpoMaTrorpadpuu.

3.2 Macc-CiekTpoMeTpusi M XpPOMAaTO-Macc-CIIEKTPOMETPHSI
KaK METO/bI aHAJIM3a MaTepPUAJIOB COBPEMEHHON SHEPTeTHKH
ANbTepHATUBHBIC METOABI MOHHM3AIMU COCAWHEHHH. XHMHYECKas
WOHM3alMs W MEXaHH3M ee¢ TpoTeKaHus. [loneBas MOHH3AUMA H
noseBass JecopOuus. OcoOCHHOCTH TPUMEHEHHS METOIOB IS
MOJY4YEeHHsT MAcC-CIIEKTPOB MOJICKYISAPHBIX HOHOB ¥ HM3Yy4YCHHS
BBICOKOMOJICKY/SIDHBIX ~ COCIMHCHUH  Pa3IMYHOW  MPUPOIBI.
XuMHUUecKas: ~ MOHM3aUUs  MpH  aTMOChEpPHOM  JIaBIICHUSL.
DNeKTPOpaCIBUTHTENbHAS HOHU3AIIHS.

dusnyeckne OCHOBBI METOA Macc-CHEKTPAJIBHOTO — pacmaja
OPTraHMYECKUX COCJMHECHHH B PEXUME SJIECKTPOHHOW HOHH3AIWH.
OCHOBHBIE MPHUHIIUATIB 00PA30BaHUS MACC-CIIEKTPOB TTOJIIOKUTENHHO
3apsHKEHHBIX HMOHOB. [loHATHE «cedeHHe HOHM3anum». [loHsATHE
«TIOJTHBIH MOHHBIH TOK». 3aBUCUMOCTh 3()(HEKTHBHOCTH HOHHU3AIMH
oT SHEPTUH HOHH3UPYIOIINX 3IIEKTPOHOB. IousTre
«MOJICKYJISIpHBIA MOHY». [IpaBMIBHOCTE BBIOOpa MOJIEKYJSPHOTO
MOHA Ha OCHOBAHWM NEPBUYHBIX ()parMEHTHBIX MOHOB. [IpUHIMITBI
¥ TpUEMBbl  ONpeieieHHs 00NacTH  MOJIKYJISIPHO-MacCOBOIO
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pacupenenenus. IloHATHE «OCKOJOUHBIE M XapaKTEPUCTUUECKUE
HOHBD. PU3nYecKre OCHOBBI Macc-CIEKTpanbHO pacnana. [lonstue
MeTacTaOWIIbHbIE HOHBI U TIPUHLIUIIEL UX 00pa30BaHMSI.

OcHOBHBIE NpaBUJIa U MOAXObl K MHTEPIPETAI[M MacC-CIIEKTPOB.
CTaOMIBHOCTE MOHOB M HEHTpanbHBIX yacTHll. [IpaBuio BeIOpOCca
MaKCUMAJIBHOTO AaJKUJIBHOIO pajnukana. [IpakThdyeckue OCHOBBI
MHTEPIIPETAllMN  Macc-CIeKTpoB. OrmpeneneHue 3JIeMEHTHOTO
COCTaBa HOHOB Ha OCHOBAHMH N30TONHBIX MMKOB. Pacuer n3oTomnHoi
YacTOThl COEJMHEHHWH. A30THOE NpaBuio. DparMeHTHBIE HOHBI.
Hanbonee mHTEeHCHBHBIE HOHBI B Macc-crekTpe. 'omonormnueckue
cepun moHOB. [locTpoeHne cxeMbl (parMeHTauu. Merton macc-
¢parmenTorpaduu u pexxuM MOHUTOPHHTA 33/1aHHBIX HOHOB. Macc-
CIEKTPOMETPHS BBICOKOTO Pa3peIICHUsI.

Coaep:xkanu

€ 3aHATHH CEMHUHAPCKOI'0O THIIA

HaumeHoBanue TeM (pa3jiesioB)

Tun CopnepxxaHue 3aHSITHI CeMHHAPCKOT0 THIIA

DHU3NKO-XUMHYECKHE METOAbI
aHajJaM3a U30TOIOB M 0CO00 YMCTHIX
BCIIICCTB

113 Brrancienue CTaHJAPTHOIO OTKJIOHCHUS u
JIOBEPUTEIBHOTO WHTEpBala JUIS PE3ylIbTaTOB aHAIN3a,
IO TYMHSFONINXCS pactpeneneHusM [aycca, CThI0[cHTa 1
Ilyaccoma (Ha  mpuMepax  HW30TOMHOTO  aHAIN3A
CHEKTPATEHBIMY U PAJNOMETPHYCCKIUMH METOTaMH ).
Meton oObeaWHEHUS MPOO Ui OTPAHWYCHHOTO YHCIIA
U3MEPCHUH TIpH CEepUifHOM aHaimu3e (Ha mpumepe
CHEKTPATLHOTO HW30TOMHOTO aHamu3a). OmpenereHue
npomaxa (rpy0oii onrmoKm).

Cratuctuka NOpsSMBIX JUHUNA. Meroauka MOCTPOSHUS
TPaIyHMpPOBOYHON  3aBUCHMOCTH C  HCIOJb30BaHUEM
PErpeccUOHHOT0 aHalu3a JUIsli OrPAaHUYEHHOTO 4YHUCia
pe3ynbTaToB HU3MEepEeHuil. Ipumepst 00paboTku
pe3yJIbTaTOB U30TOMHOIO aHAIIM3A.

Hcnons3oBanue J0rapu(pMHUIECKOTO HOPMAaJIBHOTO
pacripenienieHust Ui 00pabOTKU pe3ysbTaTOB aHAJH3a
0c000 YHCTHIX BEIIECTB.

Hcmonp30Banme 3aKk0HA CIOKEHHS OMIMOOK Ha TpHUMeEpe
pacuera KOHIIGHTPAllMd TPHW TPHUTOTOBICHHH MPOO
METOZIOM pa30aBIICHHS.

Hcmonp30Banne 3aK0Ha HAKOIUICHHUS OIIMOOK Ha TpuMepe
pacuera KOX(QQUIMEHTa pa3leicHUs 10 pe3yiIbTaTaMm
CHEKTPAITBHOTO U PAIHOMETPHICCKOTO aHaTI3a
Brruncnenus npenena oOHapy>KeHHsST METOJa aHajm3a Io
pe3yIbTaTaM «XOJIOCTOTO OITBITAY.

MeTonpi00paboTKH  Macc-CIIEKTPOB  TMPH  aHAIH3E
CTaOMIILHBIX H30TOIOB C WCIIOJIE30BAaHUEM aTOMApPHBIX H
MOJICKYIISIPHBIX HOHOB.

Metoauku pacueTa KOHIICHTpAIlMH ISHTEpHUs B BOJE C
ucnoip3oBanueM MK-cekTpoB Ui pa3IUYHBIX o0acTeit
KOHIIEHTpALHi.

[NomHEII H30TOMHEIN aHAIN3 BOABI METOIOM JIBYX KOHCTaHT
U C HWCIOJH30BaHUEM KOMOHMHAIMU JICHCUMETPUIECKOTO H
CHEKTPAITLHOTO METOJIOB

DHU3UKO-XUMHUIECKHE METOOBI
aHai3a PpEeaKUX ¢ PaCCEIHHBIX
OJICMCHTOB

I13 | OcoGeHHOCTH KOHCTPYKITMH OCHOBHBIX THIIOB S1DY.
Kpurepun Be16opa pazmepa mpo0.

3aBHCHMOCTh MacChl MPEICTABUTENBFHONW MPOOBI TBEPAOTO
BewiecTBa OT pasMmepa vactuu. Popmyna Puuapnaca-
UYeyuora. [logxon kK BEIOOPY COOTHOIICHUS MEXKIY YHCIOM
AHATM3UPYEMBIX TBEPABIX MPOO M YUCIOM MapaIeIbHbBIX
W3MEpEeHUH TaHHOH! MPOOHI.

CocraBiieHHE CXeM aHali3a, BHIOOP METOJIOB aHATN3a.
Merto/pl rpaHyJIOMETPHYECKOTO aHAIN3a TOPHBIX TIOPOJ U
MUHEPAJIOB.

OnThyeckre CBOMCTBa MAaTEpUaiOB M METOABI  HX

UCCIIEOBAHUS.




HccnenoBanue CTpyKTYphl MHHEPAJIOB, PYXl U HPOJIYKTOB
UX IepepadoTKH

Mertoap! onpezneneHns cyMmMapHoro cogepkanus P30.
Mertonp! onpenenenns cyMMapHoro coaepskanus Zr u Hf.
Meronp! onpenenenunst Nb u Ta.

Merto/1p1 OnpeieNieHrs] BAJICHTHBIX ()OpPM ypaHa.

3. | Xpomarorpadusi U Xpomaro-macc- I3 OnTuMu3anys pas3aesieHus] METOJJOM Ta30BOH
CIIEKTPOMETPUS B aHaIN3e XpomMaTorpapum.
MaTepHalIoB COBpPEMEHHOU Ontumusanusi  pa3fgeieHUst  METOJOM  KHIKOCTHOM
SHEPTEeTUKU xpomarorpadun.
Wnentndukanns  BemeCTB HAa  OCHOBE  BEIWYHHBI
YICPKUBAHHUS.

Mertonp! IepUBaTH3aALNH.

HHuTepnperanys Macc-CHEKTPOB C LENbIO OINpPEAEIEHHs
MOJIEKYJISIPHOU (OPMYIIBI.

Macc-cieKTpoMeTpusl AIIKAHOB.

Macc-ciekTpomeTpust apOMaTHYECKUX u
ANKWIaPOMATUYECKUX COSTUHEHUN

Macc-criekTpomMeTpust KHCIOPOACOIepKALITUX
COEJIMHEHU.

Macc-cieKTpoOMeTpHs a30TCOAEPKAILUNX COCAUHEHHMN.
CojaeprxaHue caMOCTOATEJIbHOI padoThl

117(121 HaumeHnoBaHme TeM (pa3aesioB) CopnepixaHue caMOCTOATEILHOI padoThI

1. | ®usuko-xuMuueckue meronsl | IloBTOpeHHe JeKIMOHHOro MaTepuana. [loAroToBka K 3aHATHIM
aHAIIM3a M30TOIOB U 0CO00 YHCTHIX | CEMHUHAPCKOTO THIA
BEILIECTB

2. | DOU3NKO-XUMHYECKHE metonsl | IloBropeHne neknuoHHOro marepuana. IloaroroBka K 3aHATHAM
aHanmM3a pEIKUX M PACCEIHHBIX | CEMHUHAPCKOTO THIA
JJIEMEHTOB

3. | Xpomarorpaduss u xpomaro-macc- | [loBTopenue nexiuonHoro marepuaia. [loAroroBka K 3aHSATHAM
CTIIEKTPOMETpUs B aHaJn3e | CEMHUHAPCKOTO THMA
MaTepUaioB COBpPEMEHHOM
SHEpPreTHKU

3. OneHoYHble MaTepuabl A INPOBeJeHUS] TEKYLIero KOHTPOJSA YCIeBaeMOCTH H
NMPOMEKYTOYHOM aTTecTAHH 00y4AKIUXCH 110 AUCUHUILINHE (MOAYJII0)
[lo mucnuruimHe (MOAYJIO) MPEAYCMOTPEHBI CIEAYIOUIME BHUABI KOHTPOJS KadecTBa
OCBOCHUS:
® TEKyIIUHA KOHTPOJIb YCIIEBAEMOCTH;
® [IPOMEXKYTOUYHAs aTTecTalus 00y4aroIUXCcs 110 AUCUUIIIMHE (MOIYIIIO).
3.1. OneHouyHble MaTepuadbl A8 NPOBeJeHHs] TeKylleidl aTrrecTaluH IO AUCHUILUINHE

(Moy10)
Ne | KonTpoJinpyembie TeMbl (pa3aesibl) HaumeHoBaHMe OLIECHOYHOT0 CPeACTBA
n/n

1. | ®u3MKO-XUMIUECKUE METOJBI aHaliu3a HU30TOmoB U ocobo | KoHTponpHas padora
YUCTBIX BEILIECTB

2. | du3NKO-XMMHYECKHEe METO/IbI aHAIN3a PEAKHX U paccesHHbIX | KoHTposnpHas pabora
9JIEMEHTOB
3. | Xpomarorpadus 1 XpoMaTo-Macc-ClieKTpoMeTpus B aHanmu3e | KontpospHas padora
MaTepHaIOB COBPEMEHHOM YHEPreTHKU

3.1.1 TunoBbie KOHTPOJIbHbIE 32IaAHUSI UM HHbIE MAaTEePHAJIbI, HEOOX0AUMBbIE VIS OLIEHKHU
3HAHUI, YMEHHM 1, HABBIKOB M (MJIM) ONBITA [1eATEJbHOCTH B NPoLecce TEKYLero KOHTPOJIst
ycneBaeMoCTH
KounTtpoJabHblii paboTta
Paznen 1
KonTtposbHas padora Ne 1
[TepBbie BOompocCHI
1. HopmanbHoe pacnpeneneHue - o0JacTh NPUMEHEHHs, IMapaMeTpbl paclpeieneHus,
XapaKTEepUCTHKAa KPUBOM HOPMAJIBHOTO PACIIPEEICHMUS.
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10.
11.

12.

13.

14.

15.

16.

17.

18.

Pacnpenenenue [lyaccona - o0macTs mpuMeHEeHHUs, TapaMeTPhl paclpeiesIeHUs.
Pacnipenenenne CrhrofeHTa - 001acTh NPUMEHEHHS, NapaMeTpbl pacrpeneieHus,
XapaKTepUCTUKA KPUBOH t-pacrpeiesieHusl.

Brrunciienne 10BEpUTEIBLHOIO HHTEPBANIA I OFPAHUYEHHOI' O YU ClIa U3MepeHuil. Meroz
o0BeaMHEHUS TTPOO.

Omnpenenenue rpyool ommoOKu (mmpomaxa).

Perpeccuonnpiii  anamu3 - KOX(MOUIMEHT KOPPEIALHU, YCIOBUS  ONpeaeNeHUs
K03 HUIINEHTOB PErPeCcCUU.

Perpeccuonnslii aHanu3 - METOIMKA ONpeAeneHns KO3 (OUIIMEHTOB pPEerpecCcu.
PerpeccronHbIi aHaMNU3 — onpeaeneHne 3HaYMMOCTH CBOOOTHOTO 4JIeHa PErpecCUOHHOM
3aBHCHUMOCTH.

JlorapumMudeckoe HOpPMAaIbHOE pPACIPEACIICHHE - BBIUKCICHHE CTaHAApTHOTO
OTKJIOHEHUS U pa3Maxa TOILIMBHBIN IIUKII C PEAKTOPAMH Ha TEIJIOBBIX HEHTPOHAX.

3aKOH CIIOKEHHSI OO OK.

MeTtponoruueckue  XapaKTepUCTUKM  U3MEPEHMM — THUIMYHBIE  COCTABJISAIOLIUE
MTOTPENTHOCTEM.

MeTtponoruueckne XapaKTepUCTUKH U3MEPEHUU — CIIOCOOBI OIEHKH CHCTEMATH4eCKON
COCTAaBJIIIOLIEH MOrPEIIHOCTH U3MEPEHUM.

MeTtponoruueckue XapakTEPUCTHUKH H3MEPEHUH — CIOCOOBI OLICHKH —CIIy4ailHOM
COCTaBJIAIOLIEH MOrPEeIIHOCTH U3MEPEHUH.

MeTtponoruueckue XapakKTepUCTUKM HM3MEPEHUH — TOYHOCTh, BOCHPOU3BOAMMOCTb,
HOBTOPSIEMOCTb.

MeTtponoruueckue XapaKTepUCTUKH H3MepeHud (mepedncinutb). UyBCTBUTEIBHOCTD
METO/a.

MeTtponoruueckne XapakTEPUCTHKH HU3MEPEHUN — TMpeaen oOHapyX eHHUs, CIIoCOObl ero
OTIpE/EIICHHUS.

Crenuduka H30TOMHOTO aHaIM3a M aHalu3a 0co00 YHCTHIX BemecTB. Hawmbomee
3HaYMMbIE€ METPOJOTUYECKUE XapaKTEPUCTUKU IS TaHHBIX BUIOB aHAIN3A.

[Touemy anHamM3 CTAOWIBHBIX HW30TOMOB W 0COOO UHCTHIX BEHIECTB HA3bIBAIOT
SKCTpPEMaJIbHBIMU BUIAMU aHaIHu3a?

BTODI)IG BOIIPOCHI

1.

[Tpu ananuze mpoOsl azora Ha mpudbope NOI-5 OblaM MoNTydeHB! CIEAYIONNe 3HAUCHHS
xounentpaun PN : x1 = 0,377 at. %; x2 = 0,405 ar. %; x3 = 0,399 a1. %; x4 = 0,407 ar.
%; x5 = 0,410 ar. %. OnpenenuTh HaaMuue rpyooil ommOKN B n3MepeHusx. [lpuBectu
pe3yibTaT aHaIM3a MPOoObI C yY4EeTOM OUIMOKU U3MEPEHUH.

IIpy npUroToBIIEHUU TI'PAaJyHPOBOYHBIX PACTBOPOB BECOBBIM METOJIOM HCIOJIb30BaIN
ATAJIOHHYIO MPo0Y (3T) ¢ coaepkanueM aeirepus 15,0 Mmac.% U JUCTUIUIMPOBAHHYIO BOLY
(nucr). Tounocts B3BemmBanus cocrasisieT (10,0005 r. Pe3ynbTaThl B3BEIINBAHUSA:

[Ipo6Ga 1: macca 6roxca morokc= 13,5456 1; morokc+a1= 16,2344 1; mOrokc+H3T+auct= 26,3245 ¢
[Tpoba 2: macca 6rokca morokc= 12,9654 1; morokc+a1= 18,3256 1; mOrokc+at+auct= 25,7643 r
OnpeaennuTh MaCCOBYIO KOHIICHTPAIUIO ACUTEPHS B IPUTOTOBJICHHBIX MPO0AX ¢ y4eTOM
TOYHOCTH TTPUTOTOBJICHHUS.

3.

[Ipu omnpenenenu kodpduiuenta pazaencHus ([JH-D) mpu siekTpoiusze BOIHOIO
pactBopa KOH B mienodyHoM 35eKTpoJsiu3epe OBIIM IMOJYyYEHBI CIEAYIONME 3HAYCHUS
KOHIIEHTpaIuu aenrtepus: B snekrponute — x/ = 0,1456; x2 = 0,1415; x3 = 0,1467; x4 =
0,1422; B Bomopoxne — yI = 0,0570; y2 = 0,0609; y3 = 0,0606; y4 = 0,0583. Paccuntaem
ommoky onpexnenenus [1H-D.

ITpu rpagyupoBke npudopa IC®P-8-3 ncnonap3oBamu 3 3TajllOHHBIC MPOOBI C U3BECTHBHIM
cogepxanuem Jnedrtepuss (cuct). Ha ocHOBaHMM H3MEPEHHBIX HWHTEHCUBHOCTEU
CHEKTPATbHBIX JTUHUN MPOTUS U JEHTepHs ObLIN MOJYYCHBI 3HAYCHUS] KOHIICHTPAIUA B
ATHX Mpobax (cu3m).

ITpo6a Ne 1 : cuct = 1,05 at. %; cuzm =1,03 at.%; 1,01 at.%; 1,06 aT.%



ITpo6a Ne 2 : cucr = 2,50 at. %; cuzm =2,43 at.%; 2,37 at.%; 2,40 a1.%

[Ipo6a Ne 3 : cuct = 3,10 at. %; cuzm =3,03 at.%; 2,99 at.%; 3,06 atT.%

[Tony4unTh rpagyrpoBOYHOE YpAaBHEHHE W OMPEICIUTh UCTHHHYIO KOHICHTPALMIO JACUTEpUs B

npobe NeK, ecnu 3nauenus cusm,K = 2,15 at.%; 2,12 at.%; 2,16 at.%.

5. 3amaua. [lpu ompeneneHuH 3aBUCUMOCTU PA3HOCTH SJIEKTPUYECKOTO MOTEHIMANTa Ha
KoHAeHcaTope (U, MB) OT KOHLIEHTpauuu MHUKpomnpuMmeced Kaiblus (c, mac. %) Ha
npubope MPC-4 ObIM OTYUYEHBI CISTYIOIINE 3HAUCHHS:

®on: ugon =35 mB; 40 MB; 33 MB;

ITpo6a Ne 1 : cuct = 1073 mac. %; ul = 85 mB; 102 MB; 90 MB; IIpo6a Ne 2 : cuct = 511073 mac.

%; ul = 195 mMB; 210 MB; 205 MB; IIpo6a Ne 3 : cuct = 102 mac. %; ul = 275 mB; 285 MB; 270

MB.

[Hony4unTs rpagyrpoBOYHOE ypaBHEHUE M ONPEACIUTh UCTUHHYIO KOHIEHTPAIMIO Maprasia B

npobe NeK, ecnu 3nauenus UK = 244 mB; 226 mB; 235 MB.

KonTpoabHas padora Ne 2
1. Krnaccudukamusi YUCTOTHl BEIIECTB, OMpPENETICHHs] MOHSITHH BBICOKOYHMCTOE BEIIECTBO,

0co60 uncroe BemectBo. [Ipumepsr MapkupoBku Bemects OCU.

2. OcobOeHHocTn aHanm3a 0CO00 YHCTHIX BEMmECTB. MeToAbl KOHIICHTPHPOBAHUS

Mukponpumeceil. OCHOBHBIE XapaKTEPUCTUKHA METOAA 00OTaIEHUSI.

DKCTpaKIUs KaK METOJl KOHIIEHTPUPOBAHUSI MUKPOIIPUMECEH — XapaKTEpUCTUKH METO/IA.

4. Jluctunisuus, peKTU(UKANHUsg KaK METOIbl KOHIICHTPUPOBAHUS MUKpOMpUMeEced —
XapakTepucTuku Merona. CriocoObl onpeeneHus CTeNeHn pa3/ieNeHusl.

5. HampaBnennas kpucTamM3alus, coocaxaeHne, HOHOOOMEHHOE KOHIICHTPUPOBAHUE KaK
METO/Ibl KOHIIEH TP POBAHUSI MUKPOIIPUMECEH .

6. HeusOuparenbHbie METOBI aHANIM3A — 00INAs XapaKTepucTHKa. M3Mepenne ocTaTouHoro

YAEIBHOTO COMPOTHUBIICHHUS.

MeTobl OLIEHKH YUCTOTHI MOJIYITPOBOAHUKOB. M3MepeHue yaenbHol TpOBOAUMOCTH.

8. MeToapl OLIEHKM YHUCTOTHI MONYIPOBOMHUKOB (mepedncinTh). OleHKa CcoJep:KaHus
MUKPOIIPIMECe ¢ UCTTONb30BaHUEM 3 dekTa Xoia.

9. MeTo/bI OLICHKU YHUCTOTHI pacTBOpUTEINEH (mepeurciuTs). Konaykromerpus.

10. MeTonbt OIICHKH YUCTOTHI pacTBOpUTENEH (TIepeYuncInTh). JlazepnHas
YIBTPaMHUKPOCKOIHsI. MeTo IMhe30KBapIIeBOr0 B3BEIIMBAHUSI.

11. SAnepHble MeToIbI aHANM3a (IEPEUNCINTH). MeToA paaroaKTUBHBIX HHANKATOPOB.

12. CybcrexnoMeTpuyecKuii METO/ M30TOITHOT'O pa30aBIIeHUSI.

13. Meronpl paJMOaKTHUBAIMOHHOTO aHalM3a TpuMeced (NMepeyucinuTh, AaTh OOIIYIO
XapaKTEPUCTUKY).

14. AGcomoTHBII METO/ palOaKTUBALIMOHHOTO aHAJIN3A.

15. CpaBHUTENBHBIH METO/, METOZ MOHUTOPOB.

16. Kunetnueckne MeETOABI aHalM3a — OOIIas XapaKTePUCTHKA, OCHOBHOE YpaBHEHHE
KHHETUY€CKIX METOOB.

17. Katanumerpusi — OCHOBBI METOJa, 00JIACTh MPUMEHEHHS, TOCTOMHCTBA M HEIOCTATKH,
pacyeT KOHI[EHTpAI[TH MUKPOIIPUMECH C UCIOJIb30BAHNEM KHHETUYECKOT0 yPaBHEHUS JIs
KaTaTUTUIECKUX TOMOT€HHBIX PEaKIIHil.

18. Katanumerpust — OCHOBBI MeTOJa, 00JacTh MPUMEHEHHUS, JOCTOMHCTBA M HEIOCTATKH.
Metonbl  ompeneneHusi CKOPOCTH  WHIMKATOPHOM  peakiuu B  KaTAIUMETPUU
(muddhepeHManbHBINA U UHTETPAJILHBIA METO/IbI).

19. Katanmumerpusi — OCHOBBI METOJIa, 00JIACTh MPUMEHEHHS], JTOCTOMHCTBA U HEIOCTATKH.
Metonbl  onpeneneHuss CKOPOCTH  WHIUMKATOPHOM  peakuuMu B KaTaIMMETPUU
(nepeuncnuTh). MeTos1 TAaHTE€HCOB.

20. KatanumeTpust — OCHOBBI METO/a, 00J1acTh MPUMEHEHUs, JOCTOMHCTBA M HEJOCTATKH.
Metonbl  ompeneneHuss CKOPOCTH  WHIWKATOPHOM  peakmuu B KaTAIMMETPUU
(mepeunciuth). Metox  QUKCHPOBAHHOTO  BpeMeHH. Merton  QuKCHpOBaHHOM
KOHIICH TPAIIIH.

w

~
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KonTpoabnas padora Ne 3

1.

10.

11.

12.
13.

14.

15.

16.

Macc-ciekTpoMeTpusi — OCHOBBI MeTofa, OJOK-cXema, Kiaccu(pukamus macc-
CIEKTPOMETPOB, pa3pemaromas crnocodHocTb. (OcoOEHHOCTH HM30TOMHOM  Macc-
CHEKTPOMETPHUH.

WNuTtepnperanuss Macc-CIIEKTPOB B Cllyyae H30TOMHOTO aHaiuu3a. Paspemaromas
cnocoOHoCcTh. OOpaboTKa MacC-CIIEKTPOB: pPacdyeT M30TOIHOI'O0 COCTaBa IO ITHKaM
aTOMapHBIX U KBa3MaTOMapHBIX MOHOB. Pacuer M30TOMHOr0 cocTaBa yriepoja 1o HoHaM
CO".

WuTepnperanus Macc-CIEKTPOB B CiIydae HM30TOIMHOrO aHaiausza. Paspemraromas
cnocobHocTh. OO6paboTKa Macc-CHEKTPOB: B MOJIEKYJIE COACPKHUTCS Ba CTaOMIIBHBIX
n30TONa (Ha MpUMepe aHallu3a a30Ta 1o hoHaM N2+).

O06paboTka Macc-CIIeKTpoB: 00paboTKa Macc-CleKTPOB Ha MPUMEPE aHaN3a U30TOIHOTO
cocraBa Kuciaopoja 1no nonam O2+.

[Tpupona BO3ZHUKHOBEHUSI M30TOMUYECKHX CMEIICHUN B aTOMHBIX CIIEKTpax BeIlecTBa U
ux abcomoTHas BenuunHa. OCOOEHHOCTH HCIOJB30BAaHMS ATOMHBIX CIIEKTPOB IpU
aHaJIM3e 0CO00 YUCTHIX BELIECTB.

[Tpupona BO3ZHUKHOBEHUS M30TONMYECKUX CMELIEHUN B aTOMHBIX CIIEKTpax BEILECTBA U
ux abcomoTHas BenuurHa. OCOOEHHOCTHM HM30TOIHOIO aHajiu3a BOAOPOJAa METOAOM
aTOMHOM MU CCHOHHOW CIIEKTPOCKOMUHU.

[Tpupona BO3HUKHOBEHHS M30TONUYECKUX CMELIEHMH B PA3IMUYHBIX MOJIEKYJISAPHBIX
CIeKTpax. DJIeKTPOHHO-KoJie0aTeIbHasl CHEKTPOCKONUS Ha IPUMeEpe aHalIl3a U30TOITHOIO
COCTaBa a3o0Ta.

[Ipupona BO3HMKHOBEHHS H30TONUYECKUX CMEIIEHUH B Pa3IUUYHBIX MOJEKYJSIPHBIX
cnekrpax. UK-cnekTpockonus ajist ©30TOIMHOIO aHAJIN3a BOJBI.

JleHcuMeTpuueckue METOJbl aHajliu3a — OCHOBBI METOJ0B, 00JacTb INPUMEHEHHS,
CpaBHEHHE JICH CUMETPHUECKUX METO/I0B.

JleHcMeTpHUUuecKne METOJbl aHajau3a — CIOCOOBI BBIPAXKEHHS IJIOTHOCTH, Pa3HOCTh
IUIOTHOCTEH BOJBI Pa3IMYHOIO M3OTOIMHOTO COCTaBa, OCHOBHBIE TpeOOBaHUS K
MIPOBEICHUIO aHAJIM3a.

JleHcuMeTpHuuecKre MeTOIbl aHaJIn3a — TPeOOBaHUS K YUCTOTE MPOOBI, METO/IbI M TEXHHUKA
OYHUCTKH MPOOHI.

JleHcuMeTpHuUuecKre METO bl aHaJIM3a — MOIUIABKOBBIN U KaleJlIbHbIE METO/IBI.
JleHcuMeTpuueckue MeETOAbl aHajlu3a — OCHOBBI METO0Ja, O00JacTh NPUMEHEHMS.
[InKkHOMETpUYECKUI METO aHAJIN3a BOJIBI.

HNuTepdepomerprudeckue METO/Ibl aHaIN3a U30TOMMHOTO COCTaBa BOJbl. Pedpakromerp u
uHTEepdepoMeTp: NPUHIUI JeHCTBUS, 00JaCTh IPUMEHEHUS.

[TonHbI M30TONHBIM aHaIM3 BOJABl C MCHOJIb30BAHMEM METOAA JIBYX KOHCTAHT
(eHCUMETpHS U UHTEPPEPOMETPHUS).

ITosHBIA M30TONHBIA aHAIU3 BOJABl C HCIOJIb30BAHUEM JIEHCHUMETPUYECKOIO H
CHEKTPaJIbHOI0 METO/I0B.

Pa3nen 2
KonTposbHnas padora Ne 1

1.
2.

OCHOBHBIE ITOHATHUS AHATUTUYECKOI'O KOHTPOJISL.

OO0beKThl aHAIN3a, 0COOEHHOCTH IIEpepabOTKU U aHAIIMTUYECKOT'0 KOHTPOJISL POU3BOJICTB
B TEXHOJIOTUU PEIKUX U PACCESIHHBIX 3JIEMEHTOB.

[TocnenoBarenbHOCTh ONEpalUii IpU MPOBEACHUU aHAIM3a B TEXHOJIOTUU PEIKUX U
pacCESHHBIX IIEMEHTOB.

Ba)xHOCTH KOHTPOJIS CONlEp)KaHUs MPUMeECei, BIUSIOMINX Ha TOTPEOUTENbCKHE CBOMCTBA
MaTepUaJoB IIPU aHAJIM3E PEAKUX U PACCESTHHBIX DJIEMEHTOB.

Craguu aHAJIMTHYECKOrO0 KOHTPOJA, OTOOp MpoOBI, MOATrOTOBKa MpOOBI, H3MEpEHHUE,
00paboTKa pe3ylnbTaTOB MPU aHAIN3E PEAKUX U PACCEIHHBIX 3JIEMEHTOB..

Bnusiaue otOopa mpoOsl Ha pe3yabTaThl aHATN3A.

11
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10.
11.
12.
13.

14.

[ToHsATHS IPEICTABUTEIBHON, T€HEPATIbH O, JIA0OPATOPHOW M aHATM3UPYEMOK TIPOOHI.
BnusiHue arperaTHOro COCTOSIHUSI BEILECTBAa Ha IPOBEJEHUE XHMMUYECKOrO aHajM3a
PEIKHX U paCCESHHBIX 3JIEMEHTOB..

OcoGennoctu oT6opa Mpod TBEPHABIX, KUAKUX U ra3000pa3HbIX 00pa3lloB MPHU aHAIU3E
PEIKUX U pACCEIHHBIX 3JIEMEHTOB..

OcoGennoctu 0TOOpa MPOO JTErko THAPOTUIYIOMIUXCS COSAMHEHUI PEIKUX AIEMEHTOB.
BnmsHue npolieccoB ruposin3a U MoJIMMEPU3aliK Ha ONIPEAEIEHUE PEAKUX 2JIEMEHTOB.
Kputepuu Beibopa pazmepa mpo6. O0acTH OTHOCUTEIBHBIX COJIEpKAHUN KOMIIOHEHTOB
Ha Pa3HbIX CTaJUAX TEXHOJOTHYECKOIro Ipolecca Mpu aHaM3e PeIKHX M PACCESTHHBIX
AIIEMEHTOB.

OcobenHoctu 0TOOpa MPOO HEOTHOPOJHBIX TBEPIABIX BELISCTB IPU AHAIU3E PEIKUX U
pacCesHHBIX JIEMEHTOB.

BcekpeiTe tBepabix mpo6. CeaeKTUBHOE BCKPHITHE NPU aHAIU3€ PEIKUX U PACCEIHHBIX
AIIEMEHTOB.

KonTpoabHas padora Ne 2

1.

9.

10.

11.

NunuBunyanpHble M TPYNNOBBIE METOJbl KOHIEHTPUPOBAHUS MHUKPOIpUMECEH,
a0COJIIOTHOE U OTHOCUTEIIFHOE KOHIEHTPUPOBAHUE MPU aHAIIM3E PEIKUX U PACCESIHHBIX
3JIEMEHTOB.

XapakTepUCTUKM METOAAa KOHLUEHTPUPOBAHUSA - CTENEHb MW3BICUEHUS U CTENEHb
o0oraieHus Mpy aHAIM3€ PEAKUX U PACCETHHBIX AJIEMEHTOB.

dusnueckne, (PU3NKO-XUMUYECKUE M XHUMHUYCCKHE METOJbl KOHICHTPUPOBAHUS TIPH
aHaJIM3€ PEeIIKUX U PaCCESHHBIX 3JIEMEHTOB.

OCO0OEHHOCTH COCTaBJICHUSI CXEM aHajn3a, BEIOOpa METOOB aHAN3a, MPEIBAPUTEIHHOM
MOATOTOBKH MPO0, COAEPIKAIUX PEIAKUE METaJIbI.

OCHOBHbBIE PUHIUIIBI U METOABI TPAHYJIOMETPUYECKOT0 aHAIN3a NIPU aHAJIU3€ PEAKUX U
pacCessHHBIX 3JIEMEHTOB.

OCHOBHBIEC TIPUHIIUIIBI CBETOBOM U PEHTT€HOBCKOM MUKPOCKOITUM TIPU aHATIM3E PEAKUX U
pacCessHHBIX 3JIEMEHTOB..

OCHOBHbBIE MPUHUMIBI ONTHYECKOW M JTIOMUHECHEHTHON CIEKTPOCKONUM TMpU aHAIM3€
PEAKHUX U PACCESTHHBIX 3JIEMEHTOB..

OcCHOBHbBIE METOJIBI MCCIIEIOBAHUSI CTPYKTYPhl MUHEPAJIOB, PYJ PEAKHX U PACCESTHHBIX
AJIEMEHTOB U MPOJIYKTOB UX MEepepadOTKU

OCHOBHBIE IPUHITUIIBI PEHTTeHO()A30BOTr0 aHAIM3a PEAKUX U PACCETHHBIX JJIEMEHTOB.
OCHOBHBIE TPHUHIUIBI 3JIEKTPOHHOW MHUKPOCKONUU IMPH aHAJHN3€ PEAKUX U PACCESTHHBIX
3JIEMEHTOB.

OcCHOBHBIC TPHUHIMIBI HHOPAKPACHOH CIEKTPOCKONMHM TIPU AaHAJIM3€ PEIKUX H
pacCessHHBIX 3JIEMEHTOB.

KontpoabHnas padora Ne 3

RBPBOoOo~NOORWNE

1

13.

0.

Merons! onpenencHus: THAMBULYAIBHBIX 2JIEMEHTOB B cmecu P30.

MeTozpb! onpeneseHus BaJeHTHBIX (JOpM ypaHa.

Xumuueckue MeToabl onpenenenus P30.

XUMHUYECKHE METOIbI OIIPENEIICHUS yPaHa.

MeTobl onpeeacHus] CyMMapHOro coaepkanus Zr u Hf.
OU3UKO-XUMUYECKHE METO/IbI OIPEIEICHUS IUTHSI.

MeTon 106aBOK, 0COOEHHOCTH IPUMEHEHUSI B pa3JIMUYHBIX METO/IaX aHAJIM3a.
OU3UKO-XUMUYECKHE METO/IbI OIPE/IETICHUSI YPaHa.

Mertonb! onpeenaeHus: CyMMapHOro coaepxanus P30.

Mertonb! onpenencuus Zr B Hf.

. MeToibl onpenenenus npuMecei B UHAUBUAYaIbHBIX P30,

12.

HpI/IMeHeHI/Ie METOAOB aHAJIM3a, OCHOBAHHBIX Ha PAa3HHUIEC (1)I/I3I/IKO -XUMHUYECKUX CBOMCTB
P30.
MeTO}IBI OTACJICHUA JINTHUA OT IICJIOYHBIX MCTAJJIOB. MCTO)II)I OIIpCACIICHUA JINTUA B

12



14.
15.

16.
17.
18.
19.
20.

HOPUCYTCTBUM LIEJIOYHBIX U LIEJIOYHO3EMEIbHBIX AIIEMEHTOB.
Merons! onpenencHuss MHAMBALYaIbHBIX P30 B ux cMmecH.

YcTOoWYMBOCTh BalIeHTHBIX (GOpM peakux MerawioB. [IpumMeHeHHEe B aHAIUTUYECKOM
KOHTpOJIE.

OCHOBHBIE TPUHIUIIBI HOHOOOMEHHOM XpomaTorpaduu P33.

Mertonb! onpenencuus Hf B Zr.

XuMHYECKHE U PU3NKO-XUMHUUYECKHE METObI onpeaesieHus Nb u Ta.

Onpenenenue npuMeceil B COSAMHEHNUIX [IUPKOHUS.

Omnpenenenne npuMeceil B COETMHEHUX YpaHa.

Pazgea 3.
KonTpoJabHas padora Ne 4

1.
2.

e

©Co~N O

10

11.

Bunel xpomatorpaduu: cutoBasi, MOJIEKYJISIpHas U XeMOCOPOLIMOHHAs XpoMaTorpagusi.
Pexxum xpomartorpaduyeckux mporeccoB: (hpoHTaIbHAs, POSIBUTENbHAS (DIIIOCHTHAS) U
BBITECHUTENIbHAs XpoMaTorpagusi.

OcHOBHbIE ~ TapaMeTpbl  XpOMAaTOrpaUUecKoro  OMbITa: BpeMS  yAEpKHUBaHMS,
yIepKUBAaeMbIii 00bEM U UX CBSI3b C KOAPGHUIIMEHTOM pacpeeseHHUs.

Pazpemenue. 3aBucuMocTh paspemieHus OT 3(PQPEKTUBHOCTH, CEJIEKTUBHOCTU U
ko3 (ppuireHTa eMKOCTH KOJIOHKH.

Cunuxarenu. [Tonydyenue u coiictBa. Meroasl Moauukanu.

OcHoBHbIE TPeOOBAHUS K )KUJIKUM (pazam.

ITonuMepHbIe OPUCTBIE aJCOPOEHTHI.

Knaccudukanus xuakux ¢as.

Kanumnsipasie Ko10HKU. THIIBI OCHOBHBIE XapaKTEPUCTUKH.

CrpykTypa nop ¥ yAepKUBaHUE Pa3JIMUHBIX BEILECTB.

CenexTUBHOCTD )XUJKUX (ha3.

KonrpoJubnas padora Ne §

ogrwbdPE

S

8.
9.

10.
11.
12.

13.
14.
15.
16.
17.
18.

19

Tunsr BOXX.

[TonroTroBka pacrBopureneit 1yt BOXX.

CopOentol B TCX 1 BOXKX.

OrnpeneneHne NOJNI0KEHU U KOHIEHTpauuu KoMnoHeHToB npu TCX.

[IpenmyiiecTBa ABYXMEpHOH XpomaTorpaguu mepesn MpOCTOH OTHOMEpPHON OymakHOU
nm TCX.

JloCTOMHCTBA M HEAOCTATKH HOHOOOMEHHOM XpoMaTorpaduu.
CnextpodoTomeTrpuueckoe aerektupoBanue B BOXKX. Cxema nerekropa, mpenMyIecTBa
Y HEOCTaTKH.

DneKTpoXuMu4ecKkuii fetekrop. Cxema qerexkropa, IpeuMyIecTBa U HEJOCTATKH.
JerexTop 1o anexkTponpoBogHocTH. CXxeMa AeTEKTOpa, IPEUMYLIECTBA U HEAOCTATKH.
OCHOBHbIE peaKllUU B AepUBaTU3ALIUN.

TpeboBaHus 11 peakuy 1epuBaTU3ALIH.

[TonBuxkueie ¢azpr B KX, OCHOBHBIE XapaKTEpUCTHKHU (BSI3KOCTb, IPOIIYCKaHUE,
AIIIOUPYIOLIAs CIIOCOOHOCTD).

Honunzanus 31eKTpOHHBIM ynapoM. OCHOBBI METOAA.

HNonunzauus snexrpocnpesd. OCHOBBI METOJA.

Tunuunele cnoco6s! ucnoab3oBaHus TdD.

Xumuueckast noHn3auus. OCHOBBI METO/A.

IToneBas nonnzanus. OCHOBBI METOJA.

Nonunzanus snexrpopacnbuieHneM. OCHOBBI METO/A.

. ®otononmzaus npu atMochepHom aaBiacHuH. OCHOBBI METO/IA.
20.
21.
22.
23.

Wudopmarus momyyaemast Ipu XpoMaTO-MacC-ClIEKTPOMETPHH.
AHanM3aTopbl B MAaCC-CIIEKTPOMETPHUU.

MarsauTHbIN CEKTOPHBIN MACC-CIIEKTPOMETP.
DNIEKTPOCTATUUECKUI aHATIM3aTOoP.
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24. JIByX(OKYCHBIIH CEKTOPHBIH Macc- CIIEKTPOMETD.

25. Macc-CcrieKTpoMeTpust BBICOKOTO paspereHust. OCHOBBI METO/IA.

26. Macc-criekTpoMeTtpusi ¢ mpeoopazoBanusimu Oypbe

27. KBaapynonbHbII aHATU3aTOP.

28. loHHast TOBYIIIKA.

29. BpemsanpoJieTHbI aHAJIM3aTop.

30. MeTon Macc-CIeKTpaIbHOrO paciaja OpraHMueCcKUX COSIMHEHHH B peKUME dIIEKTPOHHOM

MOHU3AIIH.

31. Macc-cniektpanbHblil pacnaa. @U3ndeckre OCHOBBI MTETOAA.

32. OcHOBHBIE NTPaBUJIa U MOAXO/IbI K UHTEPIPETAIL[UU MACC-CIIEKTPOB.

33. Meron macc-¢pparmMenTorpaduu 1 pe>KuM MOHHUTOPUHTA 331aHHBIX HOHOB.

34. IlonsiTe MeTacTaOUIbHBIE HOHBI M TPUHITUIIBI UX 00pa30BaHMUS.
3.1.2. MeToauueckue MaTepuaJibl, oONpejeJsiolMe MNPoUeAyPbl OLEHHWBAHUS 3HAHUIA,
YMeHMH, HABBIKOB M (WJIM) ONBITA AeATeJbHOCTH B X0/1¢ TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
KounrpoJubHas padora

OneHuBaercs He TOJBKO TJIyOMHA 3HAHUM IOCTaBJIEHHBIX BOIPOCOB, HO U YMEHHE
U3JI0KUTh MUCbMEHHO.

Kpumepuu oyenusanua: nocnenoBaTeNbHOCTb, IOJHOTA, JJOTMYHOCTb U3JI0KEHUS, aHAIU3
pPa3IMYHBIX TOYEK 3PEHUS, CAMOCTOSTENIbHOE 0000menne maTepuana. M3noxenne marepuana 6e3
(haKTHYECKUX OITHOOK.

O1eHka «omauuno» CTAaBUTCA B ClIy4yae, KOrja coOJI01eHbl BCe KPUTEPUU.

OreHka «xopouto» CTaBUTCS, €CIU 00YyYaroLIMiics TBEPO 3HAET MaTepual, IPaMOTHO U
[0 CYUIECTBY H3JIaraeT €ro, 3HaeT MPaKTUYECKyl 0a3y, HO JIOMYCKAaeT HECYIECTBEHHBIE
MOTPELIHOCTH.

OneHka «y0ognemeopumensHoy CTaBUTCS, €CIU 00yJarouicss OCBOUI TOJIBKO OCHOBHOI
MaTepHal, HO He 3HAET OT/JeNIbHBIX JeTajlel, 10MyCKaeT HeTOYHOCTH, HEA0CTATOYHO IPABUJIbHbIE
(OpMYIMPOBKH, HapyIIaeT MOCIEIOBATENBHOCTh B HM3JIOKEHUM MaTepuala, 3aTpygHsercs ¢
OTBETaMH, IMOKAa3bIBAET OTCYTCTBHE JODKHOM CBSI3M MEXKIY AaHaJIM30M, apryMeHTaluued u
BBIBOJIAMHU.

OneHka «HeyoosremeopumenbHo» CTaBUTCA, €CIM OOydaroliuiics He OTBeYaeT Ha
MOCTaBJICHHBIE BOIIPOCHI.

3.2. OueHo4YHbIe MaTepUaJIbl AJs NPOBeAeHUs IPOMEKYTOUHOI aTTecTauuu
3.2.1. KpuTepnu oueHKHU pe3yJbTaTOB 00Y4eHHs 10 JUCHHUILINHE (MOAYJI10)

Mkana Pesynbratsl
IHoxazaTenu oneHUBAHNUSA Pe3yIbTATOB 00y4eHHA
OlLlCHMBAHUA o0y4eHust
OTJIMHHO 3Haer: - oOyuarommiicss TIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEPCHHO,

JIOTUYHO, TIOCIIE/IOBATENBHO U ITPAMOTHO €r0 U3JIaraeT, ONMpasich Ha 3HAHUS
OCHOBHOH ¥ JIONIOJIHUTEIBHOMN JINTEPATYpHI,

- Ha OCHOBE CHCTEMHBIX HAay4HBIX 3HAHUH JeiacT KBATM(PHINPOBAHHBIC
BBIBOJIBI M 0000I1I€HNS, CBOOOZHO ONEPUPYET KATETOPUSIMH U TOHSTUSIMIL
VYmeer: - oOyvaromuiics yMeeT CaMOCTOSATENbHO W MPaBHIIBHO peIaTh y4eOHO-
npodecCHOHANbHBIE  33add  WIM  3aJaHus, YBEPEHHO, JIOTUYHO,
HOCTIEZIOBATENbHO M apTyMEHTHPOBAHO M3JIaraTh CBOE PEIICHUE, HCIIONb3Ys
Hay4HBIE IOHATH, CChUIAsICH HA HOPMATUBHYIO 0asy.

Bnaneer: - 00ydJaromuiics BiaJeeT palMOHAIBHBIMUA METOAaMHU (C UCIIOJIB30BaHUCM
panMoOHATBHBIX METOAMK) PEUIeHUs! CIOXHBIX NpodeccHoHambHBIX 3aj1ad,
MIPE/ICTAaBICHHBIX JIEIOBEIMH UTPaMHU, KEHcaMH U T.1I.;

[1pu penreHny NpoIeMOHCTPUPOBAT HABBIKU

- BBIJIEJICHUS TJIABHOTO,

- CBSI3KOW TEOPETHUUECKHX MOJOXEHUH C TPeOOBAaHMSMHU PYKOBOISIINX
JIOKYMEHTOB,

- M3JI0KEHHSI MBICIIEH B JIOTHYECKOH MOCIIEI0BATETHbHOCTH,

- CaMOCTOSATENIFHOTO aHaK3a (haKThl, COOBITHH, SIBIEHHH, TPOIIECCOB B NX
B3aMMOCBSI3H U TMAJICKTUYECKOM Pa3BUTHHU.

XOPOLIO 3Haer: - oOywaronuiicss TBEpJIO YCBOWJ MarepHajl, JOCTaTOYHO TPaMOTHO €ro
W3J1araeT, ONMMPasCh HA 3HAHHS OCHOBHON M JOTIONHUTENbHON JINTEPATYPBHI,
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- 3arpyaHsercs B (DOpMyTUpOBaHWU KBaTH(DUIIMPOBAHHBEIX BBHIBOIOB H
0000IIICHNH, ONEepUpPyeT KaTeropusMU W TIOHATHUSMH, HO HE BCerna
MIPABIIBHO MX BEPUDUIIPYET.

Vwmeer: - 00y4aroIIuiics yMeeT CaMOCTOSITEIFHO U B OCHOBHOM IIPABHIIBHO PEMIaTh
yaeOHO-TIpoeCCHOHATBHBIE 3a/laui WU 3aJaHus, YBEPEHHO, JIOTHYIHO,
MOCJIeIOBaTeIFHO W apryMEHTHPOBAHO H3JIaraTb CBOE peIlIeHHWe, He B
MOJTHOW Mepe WCIOJb3yd HaydHBIC MOHSATHS W CCBUIKM HAa HOPMATHBHYIO
Oazy.

Bnaneer: - OOydJaronuiics B IIEJOM BJaJCeT PAlMOHATBHBIMH METOAAMHU PEUICHHS
CJIOKHBIX TIPO(ECCHOHANBHBIX 3a/1a4, TPEACTABICHHBIX JICIIOBBIMU UTPaAMH,
KelicaMu U T.]I.;

[lpu pemeHun cMOr MPOAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
FJ'Iy6I/IHHOCTB HaBbIKOB,

- BBIJICJICHUS TJIaBHOTO,

- U3JI0KCHUS MBICJICH B JIOTHYECKOH TOCIIeI0BATEIIbHOCTH,

- CBS3KM TEOPETHUECKUX TIOJOXKEHUH ¢ TpeOOBAaHMAMHU PYKOBOASILIUX
JIOKYMEHTOB,

- CaMOCTOSATENIFHOTO aHanu3a (haKThl, COOBITHH, SIBJICHHM, TPOIIECCOB B X
B3aMMOCBSI3M U JUATEKTHYECKOM Pa3BUTHHU.

YAOBJIETBO- 3HaeT: - oOyuaromuiicss OpUEHTHPYETCS] B MaTepualle, 0OHaKO 3aTPYIHSIETCS B €TO
PUTEJIBHO H3JI0KEHUH;
- IOKa3bIBa€T HEAOCTaTOYHOCTh 3HAHUI OCHOBHOW M JONOJIHUTEIBHOU
JIUTEpaTypsl;

- c1abo apryMEHTHPYET HaydHbIe MOJI0KEHHS;
- IPaKTUUECKH HE CIIOCOOEH CPOPMYITHPOBATh BHIBOBI M 0000IICHUS;
- YaCTWYHO BJIAJICET CUCTEMOH MOHATHH.
Ywmeer: - o0ydJaromuiics B OCHOBHOM YMEET PEIINTh y4eOHO-TIpOodecCHOHAIBHYIO
3a7ady WIN 3afaHue, HO JOIyCKaeT OIIMOKH, ciiabo apryMEHTHPYET CBOE
pelIeHne, HEAOCTaTOUYHO HCIIONb3yeT Hay4HBIE NMOHATHS U PYKOBOIIIIUE
JIOKYMEHTBI.
Brnapeert: - oOywaromuiics BiIageeT HEKOTOPHIMH palUOHAIBHBIMA METOJaMU
peLIeHus! CII0KHBIX MPO(eCcCCHOHATIBHBIX 33/1a4, IIPEICTAaBICHHBIX JIETIOBBIMU
urpam, Keicamu u T.1.;
[Mpu perreHny NpoIeMOHCTPUPOBAIT HEOCTATOYHOCTh HABBIKOB
- BBIJIEJICHUS TJIABHOTO,
- N3JI0KEHHSI MBICIIEH B JIOTHYECKOH MOCIIEI0BATEIHbHOCTH,
- CBSI3KM TEOPETUYECKHX MOJOKEHHH C TPEeOOBaHUSMH DPYKOBOJSIINX
JIOKYMEHTOB,
- CaMOCTOSTENIBHOTO aHan3a (aKThl, COOBITHA, SIBICHHUI, MPOIIECCOB B HX
B3aUMOCBSI3H U TMAJICKTUYECKOM Pa3BUTHH.
HEYJIOBJIETBO- 3Haer: - 00y4Jaromuiics He yCBOWJI 3HAUNTEINBHON YacTH MaTepHaa,;

PUTEJILHO - HE MOXKET apI'yMEHTUPOBATh HAyYHBIC [IOJIOXKCHHUS,
- He GOPMYIUPYET KBATU(UIIMPOBAHHBIX BHIBOJIOB B 0000IICHIIA;
- HE BJIaICET CUCTEMOU MOHSITHH.

VYmeer: oOywaroIuiics He MOKa3al yMEHHE peliaTh y4eOHO-IPO(ecCHOHATBHYIO
3ajady WM 33JlaHue.
Brnaneer: HE BBINOJHEHBI TPeOOBaHUs, MPEABIBISIEMbIC K HABBIKAM, OLICHUBACMBIM

«YHOBJICTBOPUTCIILHO).

3.2.2. KoHTpo/bHbIe 3a]aHUs W/MJIM WHbIe MATEPUHAIBI /sl POBEJeHUsI MPOMEKYTOYHOI
arTrecranmu

Cnucok BONPOCOB ISl YCTHBIX OTBETOB (BAPUAHTHI TECTA)

1. Omnpenenenue xpomarorpaguueckoro Meroga. OCHOBHbIE NPUHLIMIBI  METOJA.
Knaccugukanus nmo arperaTHoMy COCTOSHHIO (a3, MEXaHU3MY pa3/ieleHus, CIoco0y
OCYIIECTBJICHHS] XpOMaTorpaguuecKkoro mpoiecca.

2. Teopusi paBHOBECHOW Xpomarorpaduu. YpaBHEHHE MaTepuajibHOro OanaHca B
PaBHOBECHOM TEOPHH.

3. OcHOBHBIE TapaMeTpbl  XpPOMAaTOrpaUUEecKoro  OMbITa: BPEMS  yAEPKHUBAHHS,
yIEP)KUBAEMbINl 00bEM U UX CBSI3b C KO3 PUIIMEHTOM pacipeeieHus.

4. Bnuszue ¢popMbl H30TEPMBI Ha POPMY XpoMaTorpaduyeckoro mnuka.
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5. Tlowsatue BOTT. BuusHue Ha pa3MbIBaHHE XpoMaTOrpaduyeckoro IHKa BUXPEBOU
b y3un, MOJIEKYJIIpHON AU GY3UH U COMPOTUBIIEHUS Maccollepeiaye B MOABUKHON U
HernoABMXKHOM (azax. YpaBHeHue Ban-/Ieemrepa.

6. BriOop napameTpoB XpoMaTorpapuuecKoro pa3ieaeHust U ONTUMU3ALMS pa3/IeIeHHUs.

7. @axTophl, BIMAIOIIME HA pa3MblBaHHE 30H (BuxpeBas auddysus, MOIEKyJsIpHas
nuddy3us, CONMpOTUBICHUE MacCONepeIay B TIOJIBH)KHON M HEMOABMKHON (a3ax).

8. IpemmymiecTBa U HEAOCTATKH a[COPOIIMOHHON XpoMaTOrpaQuH.

9. Bwunasr ancop6ruu. ['pynmsl copOaToB.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

HNonobmeHHas xpomaTorpadus.

HEJIOCTATKH.
20.

Y HEIOCTATKH.
21.
22.
23.
24,
25.
26.

AITIOUPYIOTIAS CIOCOOHOCTH ).

Cunukarenu. [Tonydyenue u ceoiictBa. Meroab! Mo pUKaLnU.
Knaccuduxkanus ancopGeHTOB 1 ra30Boi xpomaTorpaguu.
[TpenmMytiecTBa U HENOCTATKH Ta30-)KHIKOCTHON XpoMaTorpaduu.
MeTozpl 1epuBaTU3AlAN AJIsl Ta30BOM XpoMaTorpadu.
JepuBatuzaius B XxpoMaTorpaguuecKoM aHaJIU3e.
BricokoadexkTrBHAS KUAKOCTHAS XpoMaTOrpadus.

[TonGop onTUMaIBEHOM ITIOUPYIOIIEH CHITBI pacTBOpUTelsi B BOXKX.
Xumuueckoe MoaupuIupoBaHue COpOSHTOB.

dnyopumerpuueckoe nerekrupoanue B BOXKX. Cxema nerexkropa, mpeuMyllnecTBa U
CnextpodoTomeTrpudeckoe aerektupoBanue B BOXKX. Cxema nerexkropa, mpeuMmyliiecTsa

[Herextop paccesHHOro ceera. Cxema 1eTeKTopa, IPEeUMYyIEeCTBa U HEJOCTATKH.
JlerexTop 1o 351eKTponpoBoAHOCTH. CXema IeTeKTopa, MPEUMYILECTBA U HEIOCTATKU.
MeTozbl 1epuBaTU3aLUU AJIs )KUJIKOCTHON XpoMaTorpaduu.

JlocTonHcTBa U HeoCTaTKU apGUHHON XpoMaTorpaduu.

ToHkocnoitHas xpoMatorpadus — OCHOBBI METOJa, TPEUMYIIECTBA U HEAOCTATKH.
[TonBuxkuble ¢azel B JKX. OCHOBHBIE XapaKTEpUCTHKH (BSI3KOCTh, MPOIyCKaHUE,

3.2.3. MeToauuecKkue MaTepuUaJibl, oONpeeJAONMe MNPOUeAyPbl OLEHHBAHUS 3HAHUIA,
YMEHHi, HABBIKOB B X0/€¢ MPOMEKYTOYHOM aTTeCTAlHHU
IIpoueaypa oueHnBanusi 3HaHUH (TeCT)

Hpe,zm aracMo€ KOJIHM4€CTBO Ba,Z[aHI/Iﬁ

20

[TocnenoBaTenbHOCTh BEIOOPKH

Omnpenenexa no paszzenam

Kputepuu onieHku

- IPAaBUJIbHBIM OTBET HA BOIIPOC

«5» ecan mpaBuIbHO BITOTHEHO 90-100% TecTOBBIX 3aqaHUi
«4» ecnn IPaBUIBHO BBITTOTHEHO 70-89% TeCTOBBIX 3a1aHUA
«3» ecnn MPaBWIBHO BBHITOTHEHO 50-69% TeCTOBBIX 3alaHHA

IIpouenypa oueHnBanusi 3HaHU M (YCTHBIN OTBET)

KaKJ10ro pasacia

IIpenen mnurensHOCTH 10 muHyT
[IpennaraeMoe KOJIMYECTBO 3aJaHUN 2 Bompoca
[NocnenoBarenbHOCTH BBIOOPKH BONPOCOB n3 | CorydaiiHast

Kpurepun onenku

- TpeOyeMBbIit 00BEM U CTPYKTYpa

- U3NIOKEHHE MaTeprana 06e3 (hakTHIeCKUX ONImOoK

- JIOTHKA U3JI0KEHHUS

- HCTOJIh30BaHUE COOTBETCTBYIOMICH TEPMUHOJIOTHH

- CTWJIb PEYHU M KYJIbTypa peuu

- 1o00p MPUMEPOB UX HAYYHOM JINTEPATYPhl U MPAKTHKH

«5» ecnmn TpeOOBaHUS K OTBETY BBIMOJIHEHBI B TIOJIHOM 00beMe

«y» ecnu B IICJIOM BBIMOJHCHBI TPEOOBAaHUS K OTBETY, OJHAKO €CTh
HEOOJIBIINE HETOYHOCTH B M3JI0KCHHH HEKOTOPBIX BOIIPOCOB

«3» eciu TpeOOBaHUS BBIIONHEHB YACTHYHO — HE BBIIEpXKaH 00BEM, eCTh

(akTHdeckne  OMMOKW, HapyIIeHAa JIOTHKA  HM3JI0)KCHHS,
HEJIOCTATOYHO HCIIOJIb3YETCS COOTBETCTBYIOMIASI TEPMUHOIOTHH

IIpouenypa oueHMBaHUSI YMEHUH

H HAaBBIKOB (pemenne HpOﬁJIeMHO-aHaJII/ITI/I‘lECKI/IX Hu
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NPAKTHYECKUX YU4eOHO-TTPoeCCHOHAIBHBIX 321a4)

HpCIUI aracMoc€ KOJIH4€CTBO 3aﬂaHHﬁ

1

[ocemoBaTenbHOCTH BEIOOPKH

CrygaiiHas

Kpurepun ouenku:

- BBIJICJICHHUEC U IIOHUMaHNUEC HpO6HCMLI

- yMeHHe 000011aTh, COMOCTaBIATh PA3TMYHBIE TOUKH 3PEHUS

- IIOJIHOTA UCIIOJIb30BaHNsI HCTOYHUKOB

- HAJTM4KE aBTOPCKON NO3ULUHU

- COOTBETCTBUE OTBETA IIOCTABIEHHOMY BOIIPOCY

- WCIONB30BaHUE COIUAIBHOTO OmbITa, MarepuanoB CMU,
CTaTUCTUYECKHUX JaHHBIX

- IOTHYHOCTh M3JI0KEHUS

- YMEHHeE c/IeaTh KBATU(QHUIIUPOBAHHBIE BHIBOBI 1 0000IIEHHS C
TOYKH 3pEHHUs pelieHns MpopeCcCHOHATBHBIX 3a1a4

- YMEHUE NIPUBECTU MPUMED

- OTIOpa Ha TEOPETUYECKHE TTOTO0KEHUS

- BJIaJICHHE COOTBETCTBYIOIIEH TEPMUHOJIOTHEN

«5» ecaun Tpe60BaHI/I$I K OTBCTY BBITNIOJIHCHBI B TIOJTHOM o0BeMe

«4» ecnu B IICJIOM BBIIIOJTHCHBI Tpe6OBaHI/IH K OTBCTY, OJHAKO CCTb

HEOOJIBIITNE HETOYHOCTH B W3JIOKCHHHM HEKOTOPBIX BOIPOCOB.
3arpymHsercs B (QOpMymHpOBaHHM — KBATH(HUIMPOBAHHBIX
BBIBOZIOB M 0000III€HHIT

«3» ecnu TpC6OBaHI/I$I BEITTOJTHEHBI YACTHYHO — IBITAETCSI 000CHOBATH CBOIO

TOYKY 3pEHHUs, OIHaKo cl1abo apryMeHTHUpyeT HaydHbIC
MIOJIOKEHHs, IPAKTUYECKH HE CIOCOOEH CaMOCTOSITENbHO
copmynupoBaTh BBIBOOBI M O0OOLICHHSA, HE BHAUT CBS3b C
podecCHOHAIBLHOM AESTEIbHOCTHIO

4. Y4yeOHO-MeTOANYECKOE W MaTepHaATbHO-TeXHHYeCKoe oOecrevyeHue JTUCHUNIHHBI
(Mopxyast)
4.1. DjeKTpoHHbIE YUeOHbIe U3TAHUS

1. AnexcanapoBa, D. A. AHanuTH4eckas XxuMmus B 2 kHurax. Kaura 1. Xumudeckrue MeTo bl

aHajM3a : yu4eOHHMK U MPakTUKyM st By3oB / O. A. Anekcanaposa, H. I'. l'aiiqykoBa. —
3-¢ u3n., ucnp. u gon. — Mocksa : znarenscrBo FOpaiit, 2023. — 537 ¢. — (Bsiciiee
obpazoBanme). —  ISBN 978-5-534-09354-4. —  Tekct : DIEKTPOHHBIA  //
Oo6pasoBarenbHas muatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511300.
bexman, . H. fnepusie TexHonoruu : yuedbnuk a1 By3oB / U. H. bekman. — 2-e u3n.,
ucnp. u jpon. — MockBa: M3matensctBo IOpaiit, 2023. — 500 c. — (Beicmiee
obpazoBanme). —  ISBN 978-5-534-08681-2. —  Tekcr : D2IeKTpoHHBIA  //
OopazoBarenpHas atdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/513454.
TamueikoB, O.JI.  SagepHbie TexHosoruw : ydeOHOe mocobue it By30B /
O. JI. TamubikoB ; mox Hayunoi penakiueit C. E. lleknenna. — Mocksa : M3naTenscTBO
Opaiit, 2022 ; ExkarepunOypr: W3m-Bo VYpan. yH-ta.— 198 c.— (BrIicmee
obOpazoBanne). — ISBN 978-5-534-02898-0 (M3narennctBo IOpaiiT). — ISBN 978-5-
7996-1822-3 (M3xa-Bo VYpan. yH-ta). — Tekcr : anekrpoHHbid // OOpa3zoBareiabHas
wiatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/492594.

4.2. D1eKTpOHHBbIE 00pa3oBaTeIbHbIE PeCYPChI

DnekrporHas 6uGnuoreunas cucrema « 9bC FOPANT» Biblio-online.ru (DBC «IOpaiit»)
[Dnexkrponnsiit pecypc]. — URL: https://urait.ru/.

OnexTpoHHO-OnOMMoTeunast cucrema ZNANIUM [Onektponnsii pecypc]. — URL:
https://znanium.com/.

OnexTpoHHas OubnuoTeuHas cucreMa «KoHCynbTaHT CTyAeHTa» [DIeKTpOHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayuynas »nexTpoHHass OumOmmorteka [DnektponHbli pecypc]. — URL:
http://elibrary.ru/.

Hayunas snexkrponnas Oubmmoteka «KubepJlennnka» [DnexTpoHHbd pecypc]. — URL:
http://cyberleninka.ru/.
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6. Hudopmanuonnas cucrema «EanHoe OkHO gocTyma K 00pa3oBaTelbHBIM pECypcam»
[DnexTponnsIit pecypc]. — URL: http://window.edu.ru/.

7. @enepalibHbli LEHTP HHPOPMALMOHHO-00PAa30BATENbHBIX PECYpPCOB [DNEKTPOHHBII
pecype]. — URL: http://fcior.edu.ru/.

4.3. CoBpeMeHHbIe NpogecCHOHAIBHbIE 0a3bl JAHHBIX U MH(OPMaILMOHHbIE CIIPABOYHbIE
CHCTEeMBI

OOyuarommMcst  obecriedeH J0CTyn (yAalleHHBId JOCTYN) K HHXKE CIEeIYIOIHNM
COBpPEMEHHBIM PO eCCHOHANBHBIM 0a3aM JaHHBIX U HH(POPMAIIMOHHBIM CIIPAaBOYHBIM CHCTEMAM:

1. CnoBapu wu oHuukionenuu Ha Akazemuke [OnexTpoHHbI pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nH(GpOPMALIMOHHO-TIPABOBOr0 obecrneueHus «l apanT» [DIEKTpOHHBIH pecypc]. —
URL.: http://ivo.garant.ru/.

4.4. KoMnieKT JIMUEH3MOHHOT0O W CBOOOJAHO PACHPOCTPAHSIEMOro MPOTrPaMMHOIO
o0ecrnevyeHusi, B TOM YHcJie 0Te4eCTBEHHOI0 IPOU3BOACTBA

1. JluneH3noHHOE MporpaMMHOE OOeCIIeUeHHE: onepaonHas cuctema Microsoft Windows,
naket opucHbIX npuioxenuit Microsoft Office.

2. CB00OomHO pacmpocTpaHseMoe TPOrpaMMHOe obecrieueHre: CBOOOTHbBIE TAKEThl OPHCHBIX
npunoxkenuit Apache Open Office, LibreOffice.

3. Iporpammuoe oOecreueHHEe OTEYECTBEHHOI'O ITPOM3BOJCTBA: CIPABOYHO-TIPABOBAS
cucteMma «l"apanT» (DneKTpoHHBIN nepuoandeckuii cnpaBouHuk «Cucrema 'TAPAHTY),
o6pasoBatenshas miathopma IOPAUT (Duektponnas GuGmmorednas cucrema «ObC
IOPAIT» Biblio-online.ru (OBC «lOpaiiT»)), >IeKTPOHHO-OMOIMOTEUHAS CHCTEMa
ZNANIUM, snektponnas 6ubimoredHas cucrema «KOHCYJIbTaHT CTyIeHTay.

4.5. O0opynoBaHMe U TeXHUYECKHE CPeICTBA 00yUeHus!

Jlnsg peanuzaluy AMCUUIUIMHBL (MOAYJISI) HCHOJB3YIOTCA Yy4ueOHbIE ayJIUTOPUM JUIsS
MPOBEICHUS Yy4YEOHBIX 3aHSATHI, KOTOPBIE OCHAIIEHBI O0OPYIOBAHHEM U TEXHHYECKUMU
cpeAcTBaMHU O0OyueHMs, U TTOMELIEHHs IJI1 CaMOCTOATEIbHON pabOThl 00YyUarOLMXCsl, KOTOphIE
OCHAIEHBI KOMIIBIOTEPHOW TEXHUKOW C BO3MOXHOCTBIK MOJKIKOUYEHHS K ceTh «/HTepHer» u
obecreueHbl JOCTYIIOM B 3JIEKTPOHHYIO HH(pOpMalMoHHO-00pa3oBaTenbHyto cpeny PXTY
uM. JI.1. Menneneena. Jlonmyckaercst 3amMmeHa 000pyIOBaHUS €r0 BUPTYyaJbHBIMHU aHAJIOTaMH.

HauMeHoBaHMe YUeOHBIX Ay AUTOPUI AJIS OcHAlIEHHOCTh Y4eOHBIX ayIUTOPUIA /1JIs1 POBeIeHUs
NpoBeJeHUs] y4eOHbIX 3aHATHI 1 Y4eOHBIX 3aHATHI U NOMeleHUi IS cCaMOCTOoSITeJIbHOI
TMOMeNIeHHH JIJIS CAMOCTOSITEIbHOI paboThl 000PyI0BAHUEM M TEXHUYECKUMU CPEACTBAMM
pa6oTbI* o0y4JeHust
VYueOHbple  ayaMTOpPHH Uil TpOBeNCHUS | YueOHas ayJuTOpHsl YKOMIUIEKTOBaHa CIICHHaIN3UPOBAHHON
y4EeOHBIX 3aHSATHIA MeOenplo, OTBEYaIoUIeld BCEM YCTAHOBJICHHBIM HOpPMaMm |

TpeOoBaHUAM, 0OOPYJOBAHMEM U TEXHHYECKHMH CpPEICTBaAMHU
o0y4eHus (MOOMIIbHOE MYJIbTUMEIMIHOE 000pYyA0BaHHE).
[NomeleHue AJ1si CAMOCTOSATEIBHON PabOTHI [loMeleHne  OCHAIICHO  KOMIIBIOTEPHOW — TEXHHKOH ¢
BO3MOXHOCTBIO ~INOIKIIOUCHUS K cetd «lHTepHeT» W
obecrieueHueM JI0CTyNa B 3JICKTPOHHYIO HH()OPMAIIOHHO-
obOpazoBatenpHyto cpeny PXTY mm. .. MenneneeBa u k
9BC.

* HoMmep KOHKPETHOM ayIUTOPHH yKa3aH B IpHKa3e 00 ayIUTOPHOM (OHIE, pacHHCaHUM y4eOHBIX 3aHATHH H
pacIucaHuU IPOMEXYTOUHOH aTTecTaIuN.
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