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MunucrepcTBO 00pa3oBaHus U Hayku PO
OI'BOY BO VibsHOBCKHI rOCy1apCTBEHHBIH YHUBEPCUTET

dopma

®-Paboyas nporpamma 1o AUCUUITHHEN DU3NKO-XUMUUECKUE METO/Ibl UCCIIEIOBAHUS

MPuVC»

1.HEJIA U 3AJAYN JTUCIIMITJIMHBI:

Heas mucuumimHbl - DopMupoBaHue y aCHMPaHTOB YIITyOJIEHHBIX MPO(ecCHOHANBHBIX 3HAHUN B
o0nacTi (PU3NKO-XUMUYECKUX METOJIOB UCCIIE0OBAHMSI OPraHUYECKUX BEILECTB JUIs IPOBEIECHUS
MHCTPYMEHTAJIBHOI'O aHAIN3A IIPU PEILEHUH IIPOU3BOJCTBEHHBIX U UCCIIE0BATEIbCKUX 3a/1a4.
3aga4yu AMCLUIIINHBI
: — NpUOOpPETEeHHE CUCTEMBI 3HaHUI 00 OCHOBaX MHCTPYMEHTAIbHBIX (PU3NKOXUMHUUECKUX METOJIOB
aHaJIN3a, TO3BOJIAIOIINX PellaTh IPOU3BOICTBEHHBIE, TEXHOJIOTHYECKNE U HAYYHbIE 3a1a4H;

— TOJYYEeHHE HaBBIKOB MHTEPIIPETAIIMH PE3YIbTaTOB (PU3UKO-XUMHUUECKOTO aHAJIN3a BEIIECTB;

— YCTaHOBJICHUE CTPYKTYPBI U U3yUYEHUE CBOWCTB OPraHUYECKUX COECAVNHECHUN;
— OBJIA/ICHUE METOJIaMH CTaTHUCTUYECKOM 00pabOTKH pe3yIbTaTOB aHAIN3A.

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII:

Jucrunmmna
YIJIEBOJOPOAHBIX CUCTEM» OTHOCUTCS K

«DPUBUKO-XUMHIECKUE METOIbI
BapHaTHBHOﬁ JaCTHu

BBIOOpPY) bstoka 1 — IUCITUIIIMHEBI (MOLYJIN).

HUCCIIEA0OBaHUA MATCPUAIIOB,

pEareHToB U
(IMCITUILIUHBI 110

3.JIEPEYEHb IINIAHUPYEMBIX PE3VYJIBTATOB OBYYEHHSA IO JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHbBIX C IINTAHUPYEMbBIMHU PE3YJIbTATAMHU OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

TpeboBaHUA K pe3yabTaTaM OCBOEHUA AUCLMUNAMHbBI (Moayns)

Ne | Hunexce Copnepxanue B pesynbrare u3ydenus yueOHONW AMCHUIUIMHBI 00yYaroIuecs
rn | KOMICTEHIL KOMIIETEHIIUT JTOJIKHBL:
"
/i (nm ee yacTn) 3HATh YMETh BJIAJICTh
1. CHOCOOHOCTBIO -- METO/10JIOTUU OIIpeNeNATh HaBBIKAMU
[K-2. COBEPILIEHCTBOBATh | MCCJIEIOBAHUS U HA/ICKHOCTh MOCTPOCHHS
METOAMKH OLIEHKHU HaJIe)KHOCTH | HaJ3€MHOTO U | TEOPETHUECKUX
AKCIUTyaTaIluy U MarucTpaTbHbBIX M0JI3€MHOTO Moienei
TEXHOJIOTUH TpyOONpOBOJOB HA | TpyOOIpoBO/a, Ha/IeKHOCTH
00CITy>)KNUBaHUS JTare ux pe3epBUpPOBaHUE MarucTpaTbHbIX
000py10BaHuUS; JKCIUTyaTaluHy, JTMHEHHOU qyacTu | TpyOOnpoBOa0OB
KPUTEPHHU U TTOKa- TpyOompoBoga  Ha
3aTeNy HaJleXKHOCTH | Mepexoax,
0OBEKTOB; LEHTPAJIN3UPOBAHHO
C XpaHEHHe 3armaca
HEPTH B YCIOBUIX
cllyyaifHOro crpoca;
2 | IIK-6 CriocoGen OPUHLMIBL  BBIOOpA | OCYIIECTBIATH HaBBIKAMU
000py10BaHUS U | IOUCK ONTUMAJbHBIX | IOCTAHOBKU U
TIPOBOJTUTH . .
TEXHOJIOTH C | pemeHuit NIPH | IPOBEICHUS
MapKETUHTOBbIE o
y4eToM TpeOOoBaHUN | 0OOCHOBAHHUH HUP no
WCCIICTOBAHMSI .
Ka4yecTna, BbIOOpA TEXHOJIOTHH | MOJIEITMPOBAHUIO
HaJIeKHOCTH U |1 000pynoBaHMs C | IPOLIECCOB
CTOMMOCTH, a | yaerom TpeOoBaHuii | HeTerazoBoro
TaKXXETPOMBILIUIEHH | KauecTBa, HPOM3BOJICTBA

Ol ¥ DKOJIOTUUECKOU
0e30MacHOCTH U Jp.

HAJIeKHOCTH u
CTOMMOCTH, a TaKkKe
CPOKOB HMCITOJIHEHHS,
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0e30IMacHOCTH
JKU3HEIEITEILHOCTH
u 9KOJIOTHYCCKOM
YHCTOTHI
I1K-9 CIIOCOOHOCTBIO HOMEHKJIATypPbl IIPOBOAUTD HaBbIKU
paspabaThIBaTh TEXHOJOTHYECKOTO | MAPKETHUHT 4 noabopa
MPEUI0OKECHUS mo | o0opyIOBaHWS, MOATOTOBKY OM3HEC- aJbTEPHATHUB
TTOBBIIIICHHIO croco0oB UX | IUIAHOB BBIIyCKa U HBIX
3¢ HEeKTUBHOCTH MOJTOTOBKU MEpe] | peanu3aluu pecypcosB B
HCITOJIE30BaHUS HCITOJIb30BAaHUEM, MEepPCIEKTUBHBIX U ciyvae
HMEIOIINXCS parioHaIbHOE WX | KOHKYPEHTOCIIOCOOH HeJoCTaTKa
MaTepUalIbHO- coUueTaHHue BIX 00BEKTOB, MaTepUaIbHO
TEXHUYCCKUX (CMHEpreTUYEeCKUl | TEXHOJIOTUYECKUX -
pecypcoB addexr), MPOIIECCOB u TEXHUYECKOT
HCIIOJB3yEMBIX B | CHUCTEM, 0 CHAOXKEHUS
HedTerazoBoi panMoHanpHO,  0e3
OTpaciu; MOTEPB,
HCITOJIb30BaTh
pecypcel 1O HX
psIMOMY
Ha3HAYCHHUIO,
YKa3aHHOMY B
TEXIACIoOpTe
4.0 BEM JUCHUITJINHBI.

4.1. O0beM IMCHUIIMHBI B 3a49€THBIX eIUHHLAX(Bcero) -2 3.e.
4.2.1 mo Buaam y4eOHOI padoThl (B yacax) — OUHast

KonnyecTBo yacoB (hopma oOydeHHs: OYHAasA)
Bun yue6HO# paboThI B T.4. IO CEMECTpaM
Bcero no miany
1 2 3
KonTaktHas pabota 18 18 -
oOyuJatomerocs c
npernoaBaTeaeM
AyJIUTOpHBIE 3aHATHUSL: 18 18 -
Jlexuun - - -
[IpakTuueckue M ceMUHApPCKUE 18 18 -
3aHATUSA
JlabopaTopHbie paboThI - - -
(J1abopaTOPHBIN MPAKTHKYM)
CamocTosTenpHas paboTa 54 54 -
Bcero yacoB no aucuuIuiMHe 72 72 -
Texymuil KOHTPOJIb (KOJINYECTBO - - -
U BUJI, KOHT.paboTa)
Kypcogas pabora - - -
Bunst [IPOMEXYTOYHOI'O 3a4eT 3a4eT -
KOHTPOJISL - 9K3aMeH
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MunucrepcTBO 00pa3oBaHus U Hayku PO
OI'BOY BO VibsHOBCKHI rOCy1apCTBEHHBIH YHUBEPCUTET
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@-Paboyas mporpamMmma o AuCUUIUTHHE» PH3NKO-XUMHUYECKHE METO bl HCCISIOBAHMS
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4.2.2 no Buaam y4eOHo# padoTsI (B 4acax) — 3a04Has

KoandecTBo yacoB (hopma 0OyueHUs: 3a04HAs)
Bun yuebHoit paboThl Beero no mrany B T.4. IO cCEMeCTpaM
1 2 3
KoHnTakTHas pabota 18 18 -
obyyaromerocs c
MIpeno/iaBaTesieM
AyIUTOpHBIE 3aHITHSL: 18 18 -
Jlexknuu -
[IpakTHyeckue W CEMUHApPCKUE 18 -
3aHATHUS
JlaGopaTopHbIie paboThI -
(;1ab0paTOPHBII MPAKTHKYM)
CamocTtosaTenbpHas paboTta 54 54 -
Bcero gacos 1o qucnuininge 72 72 -
Texyuuii KOHTPOJIb (KOJIMYECTBO - - -
Y BUJI, KOHT.paboTa)
KypcoBas pabora - - -
Buner IPOMEKYTOUYHOTO 3auer 3a4yeT -
KOHTPOJISL - 9K3aMEH

4.3. Coaep:xxanue aucuumIMHbl (MoayJsi). Pacnpenenenune 4acoB mo

y4eOHoii padoThI:

®dopma o0yueHust — ouHas

TeMaM U BHUAAM

Buabl yueOHbIX 3aHATHH
AyIUTOpHBbIE 3aHATHUS 3ansaTus Kon- | Camocro
Jlekuu | nmpakTu B TpoJib -
HaumenoBanue Bcero " weckme TeJbHast
pa3aesioB 1 TEM 3aHATH J1abopar HHTepa}(TH padora
. opHast BHOI1
cemyma | P200TA ¢popme
p
1 2 3 4 5 6 7 8
1. 3agaun u uenu GU3HKO- 10 - 2 - - 8
XUMHUYECKHX METOJI0B
MCCJIEIOBAHMUSI
2. Xpomatorpaduueckue 10 - 2 - - 8
METOJbl  pa3felieHus U
xpomatorpaduueckue
METO/Ibl aHAJIH3a.
3. CHeKkTpoCKOIUYECKHE 14 4 10
METO/Ibl HCCIIEIOBAHUS
4. Metonarnl Macc- 14 4 10
CHEKTPOMETPHUHU
5. DIIEKTPOXUMUYECKHE 14 4 10
METO/JIbI UCCIIEIOBAHUS
6. CoBpeMeHHbIE 10 2 8
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TEHJCHLIUU ¢buzuko-
XUMHYECKHX METOJIOB
UCCIICIOBAaHHUS BEILECTB U
MaTepuaioB

HToro 72 - 18 - - - 54

5.COAEP)KAHUE KYPCA
JleK1mOHHBIN Kypc Y4eOHBIM IJIAaHOM HE MPELyCMOTPEH
6.TEMBbI IPAKTHYECKNX 1 CEMUHAPCKHNX 3AHATHIA

Tema 1. 33[[3‘-[]/[ H 1eJIn (l)PISI/IKO-XI/IMH‘leCKI/IX METOAO0B UCCJIeAOBaAHUS.

OO6mas xapakTepucTuka (PU3NKO-XUMHUYECKUX METOJIOB uccieaoBanus. OCOOEHHOCTH M 00JIaCTH UX

npuMeHeHuss. OCHOBHbBIE METOJAbI U IPHUEMBI, HUCIHOJb3yeMble B (PU3MKO- XMMHUYECKMX METOJIOB

UCCIICIOBAaHMS BEHIECTB M MaTepuayioB. [IpsMble METOIBI ONpeNeeHus] KOHIEHTpAHid B (U3NKO-

XUMHUYECKHX METO/IaX aHaJIN3a.

Tema 2. Xpomarorpaguueckre MeTObI pa3iejieHusi H XxpomaTtorpadgHyecKue MeToAbl aHAJIM3a
OcnosHule npoyeccyl Xxpomamozspagh u 4ecko2o pasoenerus. Xpomarorpadus Kak crocod
OCYILECTBJICHUSI  MPOIECCOB  MEX(a3HOrO paclpesieieHusi BEIIECTB, BapUaHThI
couetanusi (a3 W COOTBETCTBYIOLIME UM Xpomarorpaduyeckue MeToabl. Cxembl
OCYILECTBIIEHUSI ~ Xpomartorpaduyeckoro mporecca. (OCHOBHBIE XapaKTEPHCTUKU
XpOMaTorpaMM: BpeMs W OOBEM yJep)KaHWs, NIMPHHA MUKOB, Pa3peIICHHE ITHKOB.
PazButne Teopum xpomarorpadHuuecKoro mpolecca: TapeloyHas W KHHETHYECKas
TEOpUH.

Knaccuguxayus xpomamoepaghuueckux memooos. KonoHouHas, KamwuIIpHas M TOHKOCIOWHAS

xpomarorpadus. OcHOBHbIE (aKTOPHI, BIUSIOMME Ha APPEKTUBHOCTH XpOMATOrpaduvIecKoro

paznenenus BemecTB. Kiaccnueckas u BeicokoddexruBHas xpomarorpadust. XpomaTtorpadudeckue

MeToabl aHanu3a. [IpHHIMOBI codeTaHWs XpoMaTorpadUuecKuX METOAOB pasZelieHHs U METOIOB

JeTeKTHpoBaHus B moToke. Cxema xpomarorpada. [a3oBas um KuakocTHas Xpomatorpadus.

[Ipumenenne xpomatorpaduu B ananmse. OCHOBHBIE 3a/laud, pelIaeMble XpoMarorpaduyecKuMu

METOJIaMH B 3aBHCUMOCTH OT coueTaHus das.

Tema 3. CieKTpoCKONMMYeCKHE METOAbI HCCIe0BAHUS

3.1 O0mas xapakrepucTuka MeToAoB. OOIas XxapaKTepUCTHKAa M KiIaccu(UKalMs METO/0B.

OJEeKTPOMAarHUTHOE M3JIyuY€HHe, IpUpojAa dSJIEKTPOMArHUTHOIO U3iIydeHus. BsaumoneiictBue

U3Iy4YeHuss ¢ BemiecTBOM. llormomienue, wucmyckanue, paccesHue. (OCHOBHBIE — 3aKOHBI

CBETONOMIONIEHHs U ucnyckanus. Ceropaccesnue. CTpoeHHEe aToMa U MPOUCX0XKJICHHE aTOMHBIX

cnekTpoB. CTpoeHHE MOJIEKYJ M TPOUCXOXKICHHE MOJEKYJSPHBIX CIeKTpoB. HaOmronenwe u

perucTpanys CIeKTPOCKOMMYECKIX CUTHAIIOB.

3.2 MeToabl AaTOMHOI CIIEKTPOCKOINH

AMOoMHO-5MUCCUOHHAS CNEKMPOCKONUs. IMUCCUOHHBIE CIIEKTPBI. TepMbl aTOMOB. Pe30HaHCHBIE JTNHUY.
CxeMBbl DJIEKTPOHHBIX IIEPEXOJOB B AarOMe MIEJNOYHOro MeTamia. akToppl, BIMSOIME Ha
MHTEHCHBHOCTD CHEKTpanbHBIX JHHMHA. [locmemnne muamu. CHekTpanbHas ammaparypa M THITBI
pEeTUCTpUPYIONMX YCTpoicTB. IlpakThka smMuccHOHHOW criekTpockonuu. lloaroroBka mpoOsl u eé
BBEIICHUE B pasps. BusyanbHslid, ¢oTtorpadudecknii n (pOTOIIEKTPUISCKUH METOIbl PErUCTPaLN
CIICKTPOB.

Amomno-abecopoyuounasn cnekmpockonus. 110TIOIMIEHNE TEKTPOMAarHUTHBIX KoJeOaHUM CBOOOIHBIMU

atoMaMmu. biok- cxema npubopa, crnocoObl aromu3anuu MpoObl. M30uparenbHOCTH MeTOJa,

JIOCTOMHCTBA U HEJOCTATKN METO/A.

3.3. MeToabl MOJIEKYJISAPHOM CIIEKTPOCKONUM
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MunucrepcTBO 00pa3oBaHus U Hayku PO Dopma
OI'BOY BO VibsHOBCKHI rOCy1apCTBEHHBIH YHUBEPCUTET P
®-Paboyas nporpamma 1o AUCUUITHHEN DU3NKO-XUMUUECKUE METO/Ibl UCCIIEIOBAHUS
MPuVYC»
Memoouwl KonebamenbHoll CneKmpocKonuu. HK—C”@KmpOCKOI’lu}Z u CneKmpocKonus

KOMOUHAYUOHHO20 paccesHus (pomanoeckas). KBaHTOBOMEXaHMYECKUH TOAXOJ K ONHCAHMIO
KoJieOaTeNbHbIX CeKTpoB. DyHIaMeHTa bHbIE, 00EPTOHHBIE U COCTaBHBIE YaCTOThI. IHTEHCUBHOCTD
HI0JI0C KOJIEOATENBHBIX CIIEKTPOB. YacTOTh U (JOPMBI HOPMaJIbHBIX KosieOaHui MoseKkya. CuMMeTpus
HOPMAaJIbHBIX KOJIeOaHUH, XapaKTepUCTUYHOCTh HOPMANbHBIX KoseOanuil. IlpuMeHeHne MeToJ0B
KOJIEOATENbHOM CIEKTPOCKONUU A  MAEHTH(UKALMU BEILECTB, CTPYKTYpHO- TIPYIIIOBOTO,
MOJIEKYJISIPHOTO U KOJIMYECTBEHHOT'O aHAJIM30B U JAPYrHe MpUMEHEHHs B XUMHUU. Crenu(uIHoCTb
KoJjieOaTeNnbHbIX CHekTpoB. Texnmka u Meroaumku HWMK-cnekrpockonuu u crektpockoruu KP.
Amnmapatypa mia UK criekrpockonuu, IpuroToBieHrne o0pas3ioB. Anmaparypa A CIEKTPOCKOIHH
KP. CpaBuenne metono UK u KP, ux npenmy1iecTsa 1 HEAOCTaTKHU.
3.4.AncopOuMOHHAsT MOJIEKYJSAPHAs crneKTpodgoToMeTpusi B YJbTPadHOJeTOBOH W BHIUMOI
00J1aCcTH CHIeKTpa.
doTtomeTpust (KOTOpUMETpHsi, POTOKOIOPUMETPHS, CIIEKTPO(HOTOMETPHS). DINEKTPOHHBIE CTIEKTPHI
MOJIEKYJT ¥ I[BETHOCTh AHAIUTHYECKUX (GopM. Poib XMMHYECKMI aHAIMTUYECKOH peakiuu B
¢dbotomerpuueckom aHanuze. 3akoH byrepa-JlamOepra-bepa. Anmapatypa ans GoToMeTprUuecKux
n3MepeHuil. XapakTepucTuka (HOTOMETPUUECKHX METOIOB aHaim3a. MOJSpHBIN KO3 UIIUECHT
MOTAUICHUs] KaK KPUTEPHM YyBCTBUTEIBHOCTH. TOYHOCTH M BOCIPOM3BOAMMOCTB PE3YJIbTATOB
¢doromerpuueckoro omnpenenenus. JuddepennmansHas Gotomerpus. [Ipumepsl npakTH4eckoro
IIPUMEHEHUS.
PacueTsl B GpU3NKO-XMMHUYECKUX METO/1aX aHanu3a. ONTHYecKkue MeToIbl
3.5/IroMMHHMCIIEHTHbIE MATObI
[Tpupona mOMHUHECHEHIIMU U CHOcoObl ee MHIyuupoBaHus. dnyopecueHus 1 GochopecreHIus.
Crnektpel qroMuHeclieHIMU. CBS3b MHTEHCUBHOCTHU ()IyOpEeCUEHUUU U KOHIEeHTpauuu. PakTopsl,
BIMSAIOLUIME HAa WHTEHCUBHOCTb, IPUYMHBI TYLIEHUS JIOMUHECHEHIMH. 3akoH CTokca, IpaBHIIO
JleBmmmH. IlpunnunuanbHas cxema ¢ayopumerpa. Bo3MOXKHOCTH JIFOMMHECLEHTHBIX METOJOB U
00J1aCTH UX IPUMEHEHHUS.
3.6 MeToabl, 0CHOBAHHBIE HA B3aUMO/IeliCTBHH BellleCTBA ¢ PEHTTeHOBCKUM H3J1y4YeHHEeM.
[Tonsitue peHTreHoBckoro cnekrtpa. Kiaccudukanuss MeToI0B PEHTTEHOBCKOM CHEKTPOCKOIUU.
PentreHoBckass  sMmHccHs, pPEHTTEHOBCKas  abcopOuMs, peHTreHoBckas  (ayopecreHuus.
HenpepriBHOE (TOpMO3HOE) M XapaKTepUCTHUECKOe (JIMHEWYaToe) PEHTTEHOBCKOE W3IyuYeHUE.
[lonarue pentrenocnexrpaibHoro ananusa (PCA). Knaccuduxaums meronoB PCA mo cmocoOy
reHepalud  PEHTTEHOBCKOTO  M3JIY4YeHHs.  DJIEKTPOHHO-30HIOBBI  PEHTTE€HOCHEKTPaIbHbIN
mukpoananu3z (PCMA), pentreHodayopecrentHsiii ananu3 (P®A), peHTreHopaanoMeTpHUYECKHil
aHanu3 (PPA). Pentrenosckas ¢otosnektponHast crnektpockonus (PDIC). Oske-anekTpoHHAS
cnektpockonus (O9C). IIpuHuMIBI U 00JACTh UCHOJIB30BaHUSA. PEHTreHOo(IyopeceHTHBIH METOA
ananm3a OcHoBbI MeTona. [IpuOOpHI 1711 PEHTTEHOBCKOTO aHAIU3a.
3.7. PaagnocnekTpocKONuYeCKue MeToAbl
Memoo AIMP. ®usndyeckue OCHOBBI SBJIECHUS SJACPHOTO MAarHUTHOTO pe3oHaHca. CHsTHE
BBIPOXKJICHUSI CIIMHOBBIX COCTOSHUM B IIOCTOSSHHOM MAarHMTHOM TII0J€. YCIOBHE SIIEPHOTO
MarHMTHOTO pe30HaHCa. XMMHUYECKHM CIOBUI U CIMH-CIIMHOBOE paculieruieHue B crekrpax SAMP.
Koncranra skpaHupoBaHus sapa. OTHOCUTENBHBIM XHMHUYECKHMH CIBUT, €r0 ONPEICIICHUE H
VCIIOJIb30BAHUE B XMMHUHU.
Ilpomonnviii macnumuwli pesonanc. Meron ABoWHOro pesoHanca. lIpumenenue cnekrpos MP B
xumun. TexHuka u meroaumka skcnepuMeHTta. CTpykTypHblid aHanu3. CpaBHeHue Mmerona SAMP c
JpYTMMH METOJIaMH, €r0 IOCTOMHCTBA U OTPaHUYEHUS.
Memoo JIIIP. TIpuHIMIBI CHEKTPOCKOMHUHU 3JIEKTPOHHOTO TMapaMarHUTHOTO pe30HaHca. Y CJIOBHE
OIIP. g-®akrop u ero 3HaueHne. CBEpXTOHKOE pacuieruienne curnana JIIP npu B3anmonelicTeuu ¢
OJIHUM U HECKOJIbKUMU sigpaMu. [Ipumenenue metona DI1P B xumuu.
3.8. MeToabl, 0CHOBAHHBbIC HA NPEJTOMJICHUH M MOJIAPU3aLlU CBETA
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Pegpaxmomempuuecxuii memoo ananuza. TeopeTrndeckue OCHOBEI MeToa. [Ipemomiienne cBeTa Ha
rpanune 1aByx cpen. [lokazatens mnpenomiieHHs. 3aBUCMMOCTh IOKa3arTeas MPETOMIICHHUS OT
pasnuYHBIX (aKTOpoB. Armmaparypa s pedpakroMeTpudecKux u3MepeHwid. lIpakTmueckoe
npUMeHeHHEe pedpaKkTOMETPUUECKUX u3MepeHuil. [lonapumempuueckuti Memoo  aHaIu3d.
Teopernueckne oOCHOBBI MeTonaa. lloydeHue MIIOCKOMOJMAPU30BAHHOTO cBeTa. [IpuHImn
NOJIIPUMETPUYECKUX  U3MEpEeHUW. AmnmapaTtypa Uil  NOJSAPUMETPUYECKUX  U3MEPEHUM.
[IpakTrueckoe MpUMEHEHHE MOJSIPUMETPUUECKOTO METO/IA.

Tema 4. MeToabl Macc-CIEKTPOMETPHUHA

4.1. Memoovt uonuzayuu. DNCKTPOHHBIA ynap, (GOTOMOHH3AIWS, XUMHUYSCKAs WOHM3AIMS U JIp.
Kom6unupoBanubsie MeTo 1bl. MOHHBIN TOK U C€UEHHE MOHU3AIMHU. 3aBUCHUMOCTh CEUEHUSI HOHU3AINH
OT PHEPTrUM HOHU3UPYIOIIUX SJIEKTPOHOB. [loTeHIMabl MOsBIIEHUS MOHOB. TWIBI MOHOB B Macc-
CIEKTPOMETpPAX - MOJIEKYJISIpHBIE, OCKOJIOUHBIE, METacTaOWIbHBIE, MHOTO3apsanble. Pa3peraromas
CHUJIa Macc- CIIEKTPOMETpA.

4.2. Ilpumenenue macc-cnekmpomempuu. Vinentudukanus Bemectsa. TaOIHUIbI MACCOBBIX YHCET.
CootHomieHnne n30TONOB. Koppensiuu MexIy MOJICKYJISIPHOM CTPYKTYpOH M Macc- CHEKTPaMHU.
[IpeacraBnenue o XxpoMaTo-Macc-ClIeKTPOMETPHUH.

Tema 5. DiexkTpoxuMuvecKHe METOIbI AHATH3A.

5.1 O6waa xapakmepucmuka 31eKmpoxumudeckux memoooe ananuza (IMA).
Lenu u 3a0auu OMA u ux knraccugpuxayus. WNuctpymentsl DMA (3IEKTPOIBI, DIEKTPOIU3ED,
rajgbBaHnyeckuil snement). Kiaccudpukammuss SMA 1o npusHaky: a) U3MEpsSEeMOro aHATUTUYECKOTO
curHana; 0) MpUMEHEHUs JIEKTPOJIN3a; B) MPSIMOTO U KOCBEHHOT'O HCIIONIb30BaHUA. Teopemuueckue
ocnogbl OMA. Xumudeckue peakuuu, ucnoiszyemsle B OMA u tpeboBanus k HUM. Bo3moxkHocTH
OMA 1y1d aHanIu3a
5.2 OMA 6e3 npumenenusn Inekmpoau3a
Konoykxmomempus. TeopeTndeckre OCHOBBI KOHIyKTOMETpuUH. [IpsiMble 1 KOCBEHHBIE METO/IBI.
Kongykromerpuueckoe TUTPOBAHHUE.
Tomenyuomempus. Ilpsimast moTeHIHOMETpUsI (MOHOMETpPHsSI) U KOCBEHHas (MOTEHIMOMETPUYECKOE
TUTpOBaHue). IHIMKATOPHBIE AIIEKTPOJIbI M AJIEKTPOJIbl CpaBHEHUSA. VIOHOCEIEKTUBHBIE IEKTPOIbI.
CreksHHBIN A71ekTpoa. TexHuka MOHOMETPUU U TMOTEHIIMOMETPUUYECKOTO TUTpOBaHUs. Pacuers B
(GU3UKO-XMMHUYECKHX MeTo/1aX aHanmu3a. [loTeHmomeTpus
5.3 OIMA ¢ npumenenuem rnekmpoausa.
Onexmpoepasumempus. OO0IIas XapaKTepUCTHKA METOAA. XUMHUYECKHE IPOLECCHl, MPOTEKAOIINE
IpHU DJIEKTposin3e. BRIOOp 371eKTpo10B, Y CIOBHS ANIEKTPOOCaXaeHus. TpeOoBaHus, MPeIbsIBIsIEMbIC
K ocaakam. Mcronb3oBaHHE SIEKTPOOCAKIACHUS U Iefiell KOHIICHTPUPOBAHUS, OMpEeAeNeHUs M
pazaenenus. BuyTtpenHuii a3nekTpoauns. JJoCTOMHCTBA M HEIOCTAaTKU METO/IA.
5.4 Kynonomempusn
Cymnocts Merona. Ilpsmas um kocBeHHas KysnoHoMmeTpus. KyrnoHomeTpuss mpu KOHTPOJIUPYEMOM
noteHnuane. Pacuer konuyecTBa 3NEKTPUUECTBA, 3aTPAYCHHOTO HA AJIEKTPOXUMHUYECKYIO PEAKIIHIO.
Kynonomerpuueckoe tutpoBaHue. OCOOEHHOCTH HCMOIb30BaHUSI TE€HEPUPOBAHHOI'O THUTPAHTA.
CrnocoObl WHAMKAIIMK KOHEYHOH TOYKM THUTPOBaHUS (BU3yalbHbIE W HHCTPYMEHTAIbHBIE).
[IpakTuueckoe NpUMEHEHNE METO/Ia, €0 JOCTOMHCTBA, HEAOCTATKH.
5.5 Boarvmamnepomempus u nonapozpagus.
Teopernueckne ocHOBEI MeToaa. Juddy3noHHbIH TOK. YpaBHeHne MnbkoBrya. MUTpaiHOHHBINA TOK.
[Tonsporpaduueckrue MaKCUMyMBbl. ONEKTpoAasl B monsporpaduu. HoBble HampaBieHHus B
noJisiporpadum: monsiporpadusi ¢ aHOJHBIM PACTBOPEHHUEM, OCIUILTOTpaduIecKasi moysporpadus,
aMIEpPOMETPUYECKOE  TUTPOBAHUE, HWHBEPCHOHHAs  BoibTammepomeTpus.  CpaBHHUTEIbHAs
xapakrepuctuka OXMA. IlyTu  mNOBBIIEHUS ~ YYBCTBUTEIBHOCTM  (ammapaTypHble U
MeTofoNorndeckue). PacyeTsl B GU3NKO-XUMUYECKUX METO/IaX aHalu3a. BonbrammnepoMerpu
Tema 6. CoBpeMeHHbIe TeHACHIUH (PU3UKO-XMMHYECKHMX METOI0B HCC/JIEJOBAHMSA BelleCTB H
MaTepHuaJioB.
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Munuatiopuzanus. Komnbrorepuszanus. MHOroQyHKIMOHAIBHOCTD anmapaTypbl. biodHslid npuHIUI

KOHCTPYKUUU. [ MOpuHBIE METOUKN aHAIIN3A.

7.JJABOPATOPHBIE PABOTBHI ( JABOPATOPHBIN ITPAKTUKYM)

( y4eOHBIM MJIAHOM He MPeTyCMOTPEHO)

8.TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT,PE®EPATOB

( y4eOHBIM IJIAHOM He MPeTYyCMOTPEHO)

9.CAMOCTOSATEJIBHAA PABOTA CTYAEHTOB

Copepxanue, TpeOOBaHMS, YCJIOBHS U TOPSAAOK OpraHU3allMU CaMOCTOATEIbHOW pabOoThI
oOydJarmuxcst ¢ y4etoM (QopMbl 00yueHUs] ONMpenessitoTcss B cooTBeTcTBUU ¢ «[lomoxennem 00
OpraHU3aIMN CaMOCTOSITEIIBHOW pabOThl O0YYAIOIIMXCS», YTBEPKACHHBIM YUYEeHBIM coBeTOM Yil'Y

(mpoTokoma Ne8/268 ot 26.03.2019 r.).

®opma 00yueHus — ounasi.

dopma
Bua camocrosiTe1bHOM padoThl KOHTPOJIA
(npopabomka yyedbHo2co mamepuana, Oo0bem | (nposepxa
HazBaHnue pa3aenoB u TeM peutenue 3a0a4, peghepam, 00K1aAO, B peuienus
KOHMPOIbHAsL paboma, n0020mosKa K yacax 3a0ady,
coaue 3auema, 3K3amenda u op.) pechepama
uop.)
1. 3anaum u uenu Gusuko- | e IIpopaboTka y4eOHOTO MaTepuasa ¢ 18 YCTHBIN
XUMHYECKUX METOI0B UCIIOJIb30BaHUEM PECYPCOB yUeOHO- OIpoc,
UCCIIEIOBaHHS METOAMYECKOTO ¥ HH(OPMAITHOHHOTO
o0ecrieueHHs JUCIUTUINHBL;
IToaroToBka K cjaye 3auera
2 Xpomarorpaduueckue e IIpopaboTKa yueOGHOro MaTepuaa ¢ 18 YCTHBIH
METOMBI pa3/ICIICHUS U UCIIOJIb30BAaHUEM PECypCOB YUEOHO- ompoc,
xpomaTtorpaduueckue METOANYECKOT0 ¥ HH(POPMAIIMOHHOTO
METO/IbI aHAJIH3A. obecreueHHs TUCITUTLINHBL,
e [loaroroska K ciade 3adera
3. CnexTpocKonuyeckue e JIpopaboTka yueOHOro Marepuaia ¢ 28 YCTHBIH
MCTOJbI UCCICNOBAHNA UCTIOJIb30BaHUEM PECYPCOB YUEOHO- onpoc,
METOAMYECKOTO U HH()OPMAIITHOHHOTO
o0ecrneUYeHHS JUCITUILINHEI;
e [loaroroska K ciade 3adera
4 Metobl Mace- e [IpopaboTka yuyeOHOTO MaTepuaa ¢ 18 YCTHBIN
CIIEKTPOMETPHUHU WCIIOJIb30BAaHUEM PECYPCOB yUeOHO- O11poc,
METOAMYECKOTO U MH()OPMAIITHOHHOTO
o0ecrneYeHHs JUCITUILINHEI;
e [loaroroBka K ciade 3adera
5. DIIeKTpOXUMUYECKHE e JIpopaboTka yueGHOro Marepuaia ¢ 10 YCTHBIH
METOBI UCCIIEIOBAHUS WCIIOJIb30BAaHUEM PECYPCOB yUeOHO- onpoc,
METOAMYECKOr0 M HUH(OPMAIIMOHHOTO
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0o0ecneUYCHHS JUCIUILINHDI;

o [loaroropka k cjaue 3adera
6. CoBpeMeHHbIC e [IpopaboTka yueOHOrO Marepuaia ¢ 8 YCTHBIH
TEeHJICHIIUU (PU3UKO- UCTIOJIb30BaHUEM PECypCOB YUEOHO- ompoc,
XMMHAYCCKUX METONOB METOAMYECKOI0 U UH(OPMAILIMOHHOTO 3a4€T
HCCICIOBAHMS BEUICCTB U o0ecrieyeHusT TUCHUITINHEL,
MaTepUalioB e [loaroroBka K ciade 3adeTra

10.YYEBHO-METOJAUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE JIUC-
HNUITJINHBI
CnucoK peKOMeH/I0BAHHOM JIUTEPATYPhI
a)OCHOBHasI

1. ITorexun, B. M. OCHOBBI TEOpUH XUMUYECKUX MPOLIECCOB TEXHOJIOTUN OPTAHUYECKUX BEIIECTB U
HedrenepepaboTku: yueObnuk / [Torexun B. M. , [Torexun B. B. - Cankr-nietepOypr : XUMU3 AT,
2017. - 944 c. - ISBN 978-5-93808-287-8. - Tekct : anektponnsiii // ObC "Koncynbrant cryaenra" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785938082878.html
2. JIpiruna, T. 3. @U3HKO-XUMUYECKHUE U aJICOPOIMOHHBIE METOIBI UCCIICIOBAHUS HEOPTAaHUIECKUX
NPUPOAHBIX MUHEPAIBHBIX COPOCHTOB [ DNEKTPOHHBIN pecypc] : yuebnoe nmocodue / T. 3. JIpiruna, O.
A. MuxaitnoBa. — DJEKTPOH. TEKCTOBBIE HaHHbIE. — Ka3anb : KazaHCkuil HallMOHAIBHBIN
UCCJIEI0BATENbCKUN TEXHONOTHUecKuil yauBepeutet, 2009. — 79 c. — 978-5-7882-0682-0. —
Pexxum noctyma: http:// www.iprbookshop.ru/63529.html
3. Conopnosa, H. JI. Xumuueckasi TEXHOJIOTUS TepepabOTKH HE(YTAHBIX OCTATKOB M MIPUPOIHBIX
o6utymoB : yuebnoe nocodue / H. JI. Comonosa, E. A. EmenbsiaprueBa - Kazans : 3narenscTBo
KHUTY, 2018. - 84 c. - ISBN 978-5-7882-2415-2. - Tekcr : anexrponHsiii / DbC "KoHcynbTanT
crynenrta" : [caitt]. - URL : https://www.studentlibrary.ru/book/ISBN9785788224152.html
0) JAONMOJIHMTEIbHAS JUTepaTypa

1. OBunnHUKOB, B. I1. BypoBBIe IPOMBIBOYHBIE JKUAKOCTH : yueOHOe nmocodue / B. I1.

OBunnaHuKOB, H. A. AkcenoBa, ®. A. ArzamoB. — Tromens : TroM[HI'Y, 2011. — 354 ¢. — Tekcr :
JIEKTPOHHBIH // JIaHb : 35ekTpoHHO-0MOImoTeuHas cucrema. — URL:
https://e.lanbook.com/book/39367
2. [lumenos, A. A. XUMHKO-TEXHOJIOTHYECKUE CUCTEMBI MPOIECCOB NEPEPAOOTKU YTIIEBOJOPOIHOTO
ChIphs : yuebHoe nocobue / A. A. [Tumenos, E. M. Ab6yranunoBa. — Camapa : Camapckuit
rocyIapcTBeHHbIN Texandeckuil yausepcutet, 9bC ACB, 2020. — 76 c. — TeKcT : 21neKTpOHHBIH //
OnekTpoHHO-0ubnuoreyHas cucrema [IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/105089.html
3. Xycuytaunos, U. I1I. Texnonoruu nepepadoTKH BHICOKOYCTOWYUBBIX BOJIO-
YTIEBOIOPOAHBIX dMYJIbcui : MoHOTpadus / U. 1. Xycuytaunos, P. P. 3a66apos, A. I'. Xanoga, B.
®. Huxomnaes, I'. I1I. CkBopuosa. - Kazans : U3gatensctBo KHUTY, 2012. - 180 c. - ISBN 978-5-
7882-1176-3. - Tekcer : anekrponnstii / DbC "KoncynbTant crynenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785788211763.html
4. AnpmetkuHa, JI. A. CtpoeHne u XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKHUX
coeuHEeHNH. YTIIeBoAOpo b : yuebHoe nocodue / Anbmerkuna JI. A. , - Kazans : U3narenscTBo
KHUTY, 2018. - 138 c. - ISBN 978-5-7882-2433-6. - Tekcr : anekrponnsii // Ob6C "KoncynbTaHnT
crynenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785788224336.html
5.1. HedremponykTsl [ DneKTpoHHBIN pecypc] : yueOHo-cripaBouHoe mocodue. Y. 1 :
Knaccudukanus, HoMeHKIIaTypa, HOpMaTUBHbIE TpeboBanus kK kauecTBy / A. 1. Ky3nenos [u ap.];
ValI'y, UODBT. - DnekrpoH. TekcToBble AaH. (1 ¢aiin : 3,16 MbB). - Yapsanosck : Yal'Y, 2018.
- Pexxum nocrymna: http://lib.ulsu.ru/MegaPro/Download/MObject/1221
5.2. HedrenpoaykTsl [DIeKTpOHHBIN pecypc| : yaeObHo-crpaBounoe nocodue. Y. 2 : OCHOBHbIE
xapakTepucTuku. Merons! ouenku kauectBa / A. W. Ky3uenos [u ap.]; Yo'V, UODBT. - DnektpoH.
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tekcToBbie naH. (1 daiin : 3,08 MO). - YubsiHoBCK : Yal'VY, 2018. - Pexxum moctyna:
http://lib.ulsu.ru/MegaPro/Download/MObject/1222

B) YY4e0HO-METOAMYECKAN JUTEPATYPA

1. Ky3neroB B.A.MeTroanueckue ykazaHusi K CaMOCTOATEILHON pab0Te CTYIEHTOB MarucTpaTyphbl
ouHo popmbl oOyuenus, HanpaBieHus 21.04.01 «HedTerazoBoe neno»mno aucuurinHe « PU3UKo-
XUMHYECKHE METO/Ibl UCCIIEIOBAHUSI MATEPUAJIOB PEAreHTOB U YIIIEBOJOPOJHBIX CUCTEM.
ViesaoBck, Yal'V, 2021

CoracoBaHoO: / :
Benymuii crenuanuct _OOIL [HameeBa A.D. / a&é e, L OLY s
(HdomxHocTh paGOTHHKA Hay4HOH OHOIHOTEKH) (PHO) (nognuce) / - {mara)

8) IIpodeccuonanbHbie 0a3bl JAHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE¢ CHCTEMbI

1. D71eKTPOHHO-0UOJINOTEYHbIE CUCTEMbI:

1.1. Ludposoit oOpazoBaTenbHbIi pecypc [PRsmart : 31exkTpoHHO-O0MOIMOTEYHAs cUCTeMa : CaiT /
00O Kommnanmst «A#t [lm Ap Menua». - Caparos, [2024]. — URL: http://www.iprbookshop.ru. —
Pexxum noctymna: st 3aperucTpup. noiab3oBarenei. - TEeKCT : 3JeKTPOHHBIN.

1.2. O6pasosatenbHas miathopma FOPAWT : o6pasoBaTenbHblil pecypc, 3IeKTPOHHAs GHOIMOTEKA :
caiitr / OO0 Dnekrponnoe m3marenbctBo IOPAMT. — Mocksa, [2024]. - URL: https://urait.ru. —
Pexxum goctyna: st 3aperucTpup. mojib30BaTeneil. - TeKCT : JIIeKTPOHHBIN.

1.3. baza nannbIx «2nekTponHas oudiaunoreka Texuuaeckoro BY3a (ObC «KoHCynbTaHT CTyeHTaY)
: JJIGKTpOHHO-OnOMoTeunas cucrema : caitr / OOO Ilomurexpecypc. — Mocksa, [2024]. —
URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pgoctyma: [is  3aperUCTPHP.
IOJIb30BaTeNIel. — TEKCT : 2JIEKTPOHHBIN.

1.4. KoHCcynpTaHT Bpauya. DNEKTPOHHAs MEIUIMHCKas OuOnuoTeka : 0aza MHaHHBIX @ cailt /

OOO Bpicmias mKoja OpraHu3alldd ¥ YOpaBIEHUS  37paBoOXpaHeHHEeM-KOMIUIEeKCHBIN

MEANIMHCKUI KOHCAnTHHT. — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum goctyma:
JUISL 3aPETUCTPUP. MOJIb30BATENEH. — TEKCT : QIEKTPOHHBIN.

1.5. BonbIimast MeuIMHCKAs OMOIMOTEKA : NIEKTPOHHO-OMOmoTeuHas cuctema : caiitr / OOO Bykar.
— Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexwum pgocryma: s

3apPEruCTPUp. MOJb30BaTeNe. — TEKCT : JIEKTPOHHBIN.

1.6. OBC Jlans : anekTpoHHO-O0MOIMOTeYHast cucteMa : calT / OO0 ObC Jlanb. — Cankr-IletepOypr,
[2024]. — URL: https://e.lanbook.com. — Pexxum mocTymna: mjis 3aperucTpup. MOJIb30BaTENCH. —
TeKCT : 3JIEKTPOHHBIH.

1.7. ObC Znanium.com : 3JIeKTpOHHO-OMOMMoTeYHass cuctema : cadt / OO0 3HanmyMm. - MOCKBa,

[2024]. - URL: http://znanium.com . — Pexxum noctyna : s 3aperucTpup. Mmojb3oBaTeiel. -

TekcT : ANeKTPOHHBIH.

2. Koncyabrantllioc [OnekTpoHHBI pecypc]: clpaBouyHas —IpaBOBas
cHucTeMa. /000

«KoncynbranT [lmoc» - OnexTpoH. naH. - Mocksa : Koncynbsrantllntoc, [2024].
3. eLIBRARY.RU: nayunas snextponHass OubOnuoteka : callT / OOO «Hayuynass DnexTpoHHas

bubnuorexka». — MockBa, [2024]. — URL: http://elibrary.ru. — Pexum pmoctyma : s

aBTOPU3. MOJIb30BaTENEeH. — TEKCT : 3JIEKTPOHHBII

4. @enepajabHasi TOCYyJIapCTBeHHass WHQPOPMANMOHHAS CHCTEMa
«HanuoHnajabHasn

JIeKTPOHHAsi OMOJIMOTEKA» : AJIEKTpOHHAs Oubnmoreka : cait / ®I'BY PI'b. — Mocksa, [2024]. —
URL: https://H36.pd. — Pexxum noctyma : g monb3oBaresiell HayyHoW OumbOmmoreku. — Tekcr :
3JICKTPOHHBIN.
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5. Poccuiickoe o0pa3oBanme : ¢penepansubiii nopran / yupeaurenab @PIAY «OULTO». — URL:
http://www.edu.ru. — TeKcT : 3JI€eKTpOHHBIH.

6. DaexTpoHHasi OubanoTeuHas cucrema Yal'y : Mmoxyns «3nexktponnas 6ubnuorexka» ABUC
Mera-ITPO / OO0 «/lata Dxcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum nocryna :
JUISL TIOJIb30BaTENe HayuyHOU OMOIMOTEKH. — TEKCT : 3JIEKTPOHHBIH.

11. MATEPUAJIBHO-TEXHUYECKOE OBECINHEYEHUME JUCIHUIIJINHBI
- AynuTopus, OCHAIllCHHAs UHTEPaKTUBHOM JOCKOM.
- KOMILIEKT 5I€KTPOHHBIX IPE3eHTalmi/Cnaiiaos!

- Ayaurtopusi, OCHaIlleHHAs TPE3EHTAIIHOHHON TEXHUKOU (IIPOEKTOp, dKpaH,,
KOMTIBIOTEP/HOYTOYK)

- IpernoaaBaTesi, OCHAIEHHOE KOMIBIOTEPOM ¢ AocTynoMm B IHTepHeT,

- paboune MecTa CTYJIEHTOB, OCHAIIICHHbIE KOMITbIOTEpaMu ¢ J0CTyroM B MHTepHeT, npeaHa-
3HAYEHHBIC I PaOOTHI B JJIGKTPOHHON 00pa30BaTEeILHOM Cpelie.

- pecypchl HayYHO-TEXHHUYECKOM Onbmmoteku Yul'yY

12. CIHIEHUAJIBHBIE YCJIOBUSA IS OBYYAIOIUXCA C OTPAHUYEHHBIMH
BO3MOXHOCTAMMU 3/10POBbA

«B ciryuae He0OX0AMMOCTH, O0YYAIOLIMMCS U3 YHCIIA JIUII C OTPAaHUYECHHBIMU
BO3MOXKHOCTSIMU 370POBbsI (110 3asiBICHUIO 00YYaIOIIErocs) MOTYT IpeIIaraThCs OHH U3
CIICAYIOIUX BapUaHTOB BOCIIPUATHA I/IH(bOpMaL[I/II/I C YYCTOM UX UHAUBUAYAJIBHBIX
NCUX0(PHU3MUECKUX 0COOEHHOCTEH:

— JIJIs1 JIUI] ¢ HAapyIISHUSIMU 3PSHUS: B TIeUaTHOH opMe yBemnueHHbIM mpudTom; B hopme
AJIEKTPOHHOT'O IOKYMEHTa; B (hopme ayanodaiina (mepeBosa yueOHbIX MaTepHUaIoB B
ayauodopMmar); B meyaTHoi opme Ha s3bIke bpaiiist; HIUBH Ty anbHbIE KOHCYJIBTAIUH C
IpUBJICUCHUEM TH(IIOCYPIOTIEPEBOAYNKA; HHIUBHUIyaIbHbIC 33/1aHUS U KOHCYJIbTAIUH;

— JI71s1 JTUIT ¢ HApYIICHUSMU CIIyXa: B e4aTHOM (hopme; B popmMe 3IIEKTPOHHOTO TOKYMEHTA;
BUJICOMATEPHAIIBI C CyOTUTPAMU; HHMBHUIYaJIbHBIC KOHCYJIBTALUH C TIPHBIICUCHHEM
CYpZOTIepEBOIUNKA; MHANBUAYAIbHBIC 3aJJaHNsI M KOHCYJIbTALINY;

— JI7I51 JIUIT ¢ HApYIIEHUSIMU OTTIOPHO-ABUTATEIFHOTO armapara: B nme4atHoi gopme; B popme
3JIEKTPOHHOT'O IOKYMEHTa; B (hopme ayaunodaiisna; MHIUBUyaTbHbIE 3a1aHUS U KOHCYJIbTAIIII.

e
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