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1. Mecrto mucuuniaunbl B crpykrype OITIOIT

Huctumumaa b1.B.03./1B.02.02 UncTpyMeHTaIbHBIE METO/IbI aHAJIM3a OTHOCUTCS K YacTu, GOpMUPYEeMOH
y4aCTHHKaMU 00pa3oBaTEeIbHBIX OTHOIICHUH 00pa30BaTEIbHOM MPOTPAMMBI.

2. Ilnanupyemble pe3yJbTaTbl 00y4YeHHs] 1O JUCIHHUILIMHE, COOTHECEHHbIe ¢ MNJAHMPYEMbIMHU
pe3yJbTaTaMM OCBOEHHsI 00pPa30BaTeJbHOW NporpaMMbl (KOMIETEHHUSIMH W HHANKATOPAMH
JOCTHKEHHMsI KOMIIeTEeHIU)

®opmupyembie ILnanupyeMsle pe3yJIbTaThbl 00y4eHHs M0 AucuumuinHe | HamMeHoBaHMe OLIEHOYHOIO CpeICTBA
KOMIIETCHIIUH (MoxyJsIl0), B  COOTBETCTBHM €  HWHIUKATOPOM
(xon, colepxkaHHE | JOCTH:KEHHS KOMIIETEHIUU
KOMIIETCHIMH) Napnkarop nocruxenusi | PesynbraTsl 00ydyeHus Mas Tekymero | Jas
KOMIIETeHIIMH 10 JMCUMILIMHE KOHTPOJIA TPOMeKy TOYHOM
(KOZ[, COZICpIKaAHUE ycneBaeMoCTH aTrecTaluu
WHJIUKATOpPA)
IIK-1-n: Cnocoben IIK-1-n.1: Cocmasnsiem HK-1-n.1: Jonyck x
naanuposams 06wl naan uccredosanus u | Ymemo evlopamo ayuuiuii nabopamopHotl Dcsamen:
pabomy u 610Upams | gemaunpie nians omMOebHbLX sapuanm u Memoouxy pabome K
OHMPOTbHBIE
aoexkgamubvie .
cmaouii npo6onoo02omoeKu u Omuem no

Memoobl pewenus
HayuHo-
UCCe008amenbCKux
3a0a4 6 8blOPaHHOL
obnacmu xumuu
U/UNU CMEICHBIX C
Xumuetl HayKax

IIK-1-n.2: Buibupaem
IKCNEPUMEHMATIbHbIE U
pacuemHo-meopemuieckue
Memoobl peulerust
NOCMABNIEHHOU 3A0aYU UCX0O5L
U3 UMEIOWUXCSL

MamepuailbHoblX U 6PEMEHHbLX

pecypcos

UHCIMPYMEHMATLHO2O
onpeoernenus geujecms 8
peanvHbix 06beKmax.

3namo nepcnexmugol pazsumus
U 803MOICHOCU
UHCIPYMEHMATLHBIX MEMOO08
ananusa, OCHOGHbIE OONACIU UX
npumenenusl, 0CobeHHOCmU
npoyeoyp npobonoo2omosKi.
Braoemv npuemamu
npo60onood2omosKu u pabomsl Ha

AHAIUMUYECKOM 000PYO00BAHUU.

IIK-1-n.2:

Ymems oyenusamo
Memponozuieckue
XapakxmepucmuKku ananusd,
UCnonb308aMb ANNAPAMYPY OISl
UHCMPYMEHMATLHBIX MEMO008 U
npuMeHams eé O peuteHus.
KOHKpemHou 3a0aqu

3uname ocnosHvle aneopummul
Mamemamuyeckot 06pabomku
pe3ynbmamos XumMuieckozo
aHanu3a; OMIUYUs PasHobiX
KIACCO8 AHATUMUYECKO20
0bopydosanust

Braodemwv npuemamu
Mamemamuueckol 06pabomxu
pe3ynomamos XumMuieckozo
9KCHEPUMEHMA C NOMOUWbIO

KOMNbIOMeEPHbLX mexHozzosz;

nabopamopHbim

pabomam

60NpOCHL




npuemamu Usmeperus

BAMNCHELIUUX AHATUMUYECKUX

CUSHAN0G
IIK-1-m: Cnocoben IIK-1-m.1: F'omogum HK-1-m.1: Jonyck x
onpedensimo Odemanvhvle NIaHbl OMoenvHblX | Ymems obpabamvieams 1abopamoprotl Dcsamen:
€cnocobbl, Memoobl U | cymaouii npuxnadusx HAP pesynbmamol Koruuecmeenno2o | pabome Konmponsrvie
cpedcmea peutenus
p p IIK-1-m.3: Ilpeonacaem XUMUYECKO20 AHAU3A Omuem no
MEXHONOSUHECKUX 60npOCHl
mexHuuecKue cpeocmsa u 3uname nocredosamenvrocms 1a60pamopHbiM
3a0ay 6 pamkax }
Memoobl UcnblmaHuil (U3 9MAN06 AHATUMUYECKO20 YUKIa | pabomam
npuxnaonvix HUP ¢
evibpanoii obnacmu Habopa umerowuxcs) 01s U ux 0cobeHHocmu
Xumuu peweruss ROCMABNEHHbIX Brademo 6a306b1Mu HAGLIKAMU
3a0ay 8 pamMKax NPUKIAOHbIX  |0mbopa u no020Mo8KU NPodbl
HUP
IIK-1-m.4: 11
m.4.: [Ipoeooum TIK-1-m.3:
UCNBIMANUA UHHOBAYUOHHOT
Ymemo evibupame
npooyKyuu .
POCYKY ONMUMANLHOLL
UHCMPYMEHMANBHBLIL MEMOO U
6UObl 060PYO0BaAHUSL 0I5
pelenust KOHKPEmHbIX 3a0ay
3uame 603moocHocmu
UHCMPYMEHMANBHBIX MEMOO08
ananu3a u ux ocobennocmu
Bnaoemw nasvixamu pabomer na
OCHOBHBIX UOAX NPUOOPOE,
NpUMEHAEMbIX 8
UHCMPYMEHMATLHBIX MEMO0ax
IIK-1-m.4:
Ymemwv npucomosums obpazey k
AHANUZY UHCTNPYMEHMATLHBIMU
Memooamu
3name mpebosanus no ombéopy
U nod2omoske 0bpasyos K
auanusy
Braoemw nasvikamu oméopa,
836€UUBAHIUS, PACMBOPEHUSL
npobul
TIK-2-1: Cnocoben TIK-2-n.1: IIposooum nouck IIK-2-n.1: Honyck k
nposooumo Cneyuanu3upo8aHHoU 3namu 8o3moarcHocmu 1abopamopHoll Dsamen:
uHpopmayuontbie unpopmayuu 6 UHCMPYMEHMANbHBIX MeM0008 6 | pabome
Koumponvuvie
uccneoo8anus 8
§ UHpOpMaAyUOHHBIX OA3aX udenmugpuxayuu u Omuem no
ebiOpannotli obnacmu . 60npocsl
OaHHBIX UCCIe008aHUsL C8OUCME Bewecms | 1a60pamopHbim
Xumuu w/unu
. U MAMepuanos, npasund pabomam
CMEICHBIX C XuMuetl

Haykax

o0bpabomxu u oghopmienus
pe3VIbmamos pabonivl, HOpMbl

mexHuKu 6e30nacHocmi.




Braodemw nagvixamu pabomwi ¢
HAYYHLIMU 6a3aMU OAHHYIX,
yuebHol 1umepamypot,
OCHOBHOU MEPMUHONO2UEN U
NOHAMUUHBIM ANNAPAMOM

UHCMPYMERMATIbHbIX Memooos

nepcneKmugsl ux
NPAKMUYECK020
npuMeneHus u
npooondCceHUss pabom
6 BbLOPAHHOU
obnacmu xumuu
U/UTU CMEICHBIX C
Xumuetl HayKax

603MODICHbIE HANPAGILEHUSL
pazsumus pabom u
nepcnekmuesbl NPaKMu4eckKo20
NPUMEHEHUSL NOLYYEHHbIX

pe3yibmamos

pabome.

Braoemv b6azosvimu nasvikamu
oghopmaerust pe3ybmanos
AHATUMUYECKO20

IKCnepumerma.

IIK-3-n.2:

Ymemw ucnonvzosamo
annapamypy
UHCMPYMEHMANBHBIX MEMOO06 U
npumMeHams eé Ol peuteHus
KOHKPemHOU 3a0ayu.

3uame npunyunel usmepenus
BAXCHEUUMUX AHATUMULECKUX
CUSHANO8.

Braoemw nasvikamu pewenus
NPUKIIAOHBIX 3a0aY C
npueneuenuem
UHCMPYMEHMATBHBIX MEMOO08

ananusa

ananuza.
IIK-3-1: Cnocoben IIK-3-n.1: Cucmemamusupyem |IIK-3-n.1: Jonyck x
Ha ocHoee UHGOPMAYUIO, NOTYHUEHHYIO 8 Ymems npeocmasumo 1abopamoprotl Diczamen:
Kpumutieckozo x00e HUP, ananuzupyem ee u |pesyromam ananusa. pabome Konmponsheie
ananuza
conocmasnsen ¢ 3uname mpebosanus no Omuem no
pesyrvmamos HUP 680NpoChHI
UMepamypHoIMU OAHHbLIMU 0opMIeHUI0 OMYEemos No 1abopamopHuim
oyenusamy .
1IK-3-1.2: Onpeoensiem HAYUHO-UCCTEeO08AMENbCKOU pabomam

3. CTpykTypa u coaepKaHue TUCHUIIMHBI

3.1 TpyaoeMKOCTb TUCHHIIMHBI

O4YHas
OO01asi Tpy10eMKOCTb, 3.€. 9
YacoB 1o yuedHOMY ILIaHY 324

B TOM YHCIIE

ayIMTOpPHBbIE 3aHATUS (KOHTAKTHAsI padoTa):

- 3aHATHUSA JIEKIIMOHHOT0 THIIA 64

- 3aHSITHS CEMUHAPCKOro THNA (MpaKTUYecKHe 3aHATHA / J1aGopaTOpHbIEe PadoThI) 160

- KCP 2
camocTosiTe1bHas padora 26
IIpoMe:xkyTOUHasi aTTECTALUSA 72




9K3aMCH

3.2. ConepxaHue TUCIHUILIUHBL

(cmpykmypuposannoe no memam (pazoenam) ¢ yKazanuem omeeoeHH020 Ha HUX KOIU4ecmasd

aKademuyecKux 4aco8 u uobl Y4eOHbIX 3aHAMulL)

HanmeHoBaHHe U KPaTKOE COIEPKAHUE PA3/IEIIOB U TEM JUCLHUILIHHBI Bcero B TOM YHCIIE
Yachl
(vacer) KonrakTHas pabora (pabora BO
B3aHMOJICHCTBUH C IIPEojiaBaTeiieM),
Yackl U3 HUX
SaHATHSA CamocrosTenpHast
CEMUHAPCKOro pabora
3aHATHS THIIA obyuatouierocs,
JIEKIHOHHOrO | (mpakTuyeckue | Bceero achl
THUIA 3aHsATHs/Tabopa
TOpPHBIE
paboThI), 4achl

0 0 0 0 0

¢ ¢ ¢ ¢ ¢

0 0 0 0 0
ATOMHO-3MHUCCHOHHBIN aHAIN3 14 6 6 12 2
ATOMHO-(TyOPECIEHTHBII METOT 10 4 4 8 2
ATOMHO0-a0COPOIMOHHBIN METO/ aHAIN3a 14 6 6 12 2
Macc-CreKTpoMeTpus 15 6 6 12 3
TIpo6onoOAroTOBKA B CIIEKTPOMETPUYECKUX METOIAX aHAIN3a 10 4 4 8 2
KonnuecTBenHOE onpeenenne npumecei 10 4 4 8 2
Mecro poromerpuueckoro ananusa cpeau UMA 22 4 16 20 2
TeopeTndeckre 0OCHOBLI POTOMETPUUYECKOrO aHaAIN3a 29 6 21 27 2
O6opynoBanue 1t (HOTOMETPUYECKOTO aHAIU3a 14 6 6 12 2
Croco0b! onpeieNiennss KOHIEHTPAMKU B POTOMETPUYECKOM aHAIM3E 68 6 60 66 2
[pumenenne GpoToMeTpHUECKOro aHaIN3a JUTs H3y4YEHHs PABHOBECHIT B 29 6 21 27 2
pacTBoOpax
Pentreno-hiayopecieHTHBIN aHanu3 15 6 6 12 3
Artrecranus 72
KCP 2 2

T

Hroro 324 64 | 160 226 26

[IpakTueckue 3aHsATUS /TabopaTopHble PabOTHI OPraHU3yIOTCSA, B TOM 4uCie, B GopMe MPaKTHUECKOMN

IIOATOTOBKH, KOTOpas HNpE€aAyCMaTpuBacT ydacCTHUEC o6yqa}onmxc;1 B BBITIOJIHEHUHN OTACJIbHBIX 3JICMCHTOB

paboT, cBs3aHHBIX ¢ Oyayiel TpodecCHOHaTBEHOM NesTeNbHOCTIO.

Ha mpoBenenue npakTudyeckux 3aHATUN / 1a0OpaTOpHBIX paboT B (opMe MPaKTHUYECKON MOArOTOBKHU

OTBOJUTCS: OyHas popma o0ydeHus - 48 u.

4. Y4eOHO-MeTOAMYECKOE 00eclieYeHHe CAMOCTOATEIbHOM padoThl 00yYaomuXxcst

Z[J'ISI oOecreyeHnss CaMOCTOSATENbHOM pa6OTBI O6y‘laIOH_[I/IXCﬂ HCIIOJIB3YIOTCA:

- 3JIEKTPOHHBIN Kypc "MeToabl aTOMHON M MOJIEKYJISIPHOM CIEKTPOCKOIMH B aHATUTHUYECKON XuMun'"

(http://e-learning.unn.ru/enrol/index.php?id=819).

S. ®oHI OLEHOYHBIX CPEACTB I TEKYIIEro KOHTPOJISA YCIeBAaeMOCTH W INPOMEKYTOYHOM

aTTeCTAUMH MO AUCIHUTIHHE (MOIYJII0)

5.1 Tunossle 3a1aHNs, HEO0X0AUMBbIE [JIsl OLICHKH Pe3yJIbTATOB 00y4YeHHsl IPH POBEeACHUHT
TeKylIero KOHTPOJIsl yCIIeBaeMOCTH € YKa3aHHeM KPUTePHeB UX OLCHUBAHUSA:




5.1.1 Tunossble 3a1anus (OLeHOYHOE cpeAcTBO - /lonyck K J1abopaTopHoii padoTe) 1Jisl OLEHKHU
cpopmupoBannoctu komnerenunu [NK-1-u

«Hedemnomerprueckoe 1 TypOHIMMETPHUYECKOE ONPENICIICHNE cepedpay

1. UTo JeXHUT B OCHOBE TYpOUIMMETPUUECKOT0 U HedeloMeTpuieckoro Mmeronos ananuza? Ilpusenure
OCHOBHBIE YPaBHEHHSI.

Kaxwue tpeGoBaHuUs K 00BEKTaM ciietyer CoONIIoAaTh B TUX METOAAX aHanu3a?
Omnwummre ycrpoiictBo Hepenomerpa HOM u ciocobbl paboTh Ha HEM.

Kaxast peakius 1monoxeHa B OCHOBY ONpe/iesIeHus ?

Kakue peakTUBBI 1 anmapaTypa UCIOIb3YIOTCs B paboTe?

Kak cTpounTtcst rpagyrnpoBouHblii rpaduk?

N o g ~ w b

Kax nmpoBoautcs ompenenenue cepedpa B BbIJaHHOM 3a1ade?

5.1.2 Tunossble 3a1aHus (OLEHOYHOE cpeAcTBO - /lonyck K J1abopaTopHoii padoTe) AJ1s1 OEHKH
cpopmupoBannoctu komnerenuuu [K-1-t

«Omnpenenenne pochopa B CTay 1o peakuu 00pa3oBaHUs "MOTUOIEHOBON CHHH'"»

1. Kakne xumuueckre peakiuy JIeKaT B OCHOBE ONpe/IeNIeHHs?

2. [Moyemy mipu onpeseneHny TpeOyeTcsl 3HAYUTENbHBIA N30BITOK MO0 IaTa?

3. OnunmTe BIUSHAE KUCIOTHOCTH Ha PE3YyIbTaTH onpeneieHus. Kak perymupyercs KUCIOTHOCTh B X0/
JKcIIepuMeHTa?

4, Kaxwne BocCTaHOBUTEIN PUMEHSIOT IS TTOydeHUS "MOTHOICHOBOM CHHU" 1 TIoOUeMYy?

5. Kakvie HOHBI MEIIAIOT OMpeeNIeHUIO U KaK YCTPAaHUTh UX MelIaoliee BIUsHUe?

6. Kaxwe peakTuBHI 1 anmapaTypa UCIOIB3YIOTCS B pabore?

7. Kak crpouTtcs rpamxynpoBounslii rpaduk?

8. Kax mpoBoamTcst onpeneneaune ¢pocdopa B BEIAAHHOMN 3amave?

5.1.3 Tunosble 3a1aHus1 (OLEHOYHOE CPeaCcTBO - Jlonyck K J1adopaTopHoii padoTe) 1 OUEHKH
chopmupoBanHocTu komnereHuuu [NK-2-u

«M3yuenne abCOpOLIMOHHBIX CIIEKTPOB PACTBOPOB OMXpoMaTa M epMaHraHaTa Kajush»

1. ChopmynupyiiTe MpaBUIIO aIUTHBHOCTH ONTHYECKOHN TUIOTHOCTH.

2. UeM BBI3BaHO pa3iMyue B CIIEKTpax pacTBopoB xpoma(VI) mpu paznudHON KACIOTHOCTH STUX
pacTtBopoB?

3. Kak nmpuroToBuTh aHaIM3UpyeMble PaCTBOPHI M PACTBOPHI CPABHEHHMS AJISI CHATHSI CIIEKTPOB
norJomnesus?

4. Kak BbIOpaTh UIMHBI BOJIH AJIS CIIEKTPO(OTOMETPUUYECKOr0 ONPEeNIEH s XpOMa M Maprasia,

HaxoasAmuxcst B CMCIIAHHOM paCTBOPC II€pMaHIraHaTa 1 6I/IXp0MaTa Kaus?

5.1.4 Tunossble 3aganus (OLEHOYHOE cpeacTBO - /lonmyck K J1abopaTopHO# padoTe) 1JIsi OLEHKHU
cpopmupoBannocTu kommnerenuuu [K-3-n

«Onpe):[eneHI/Ie AJIIOMHMHUA B CIIJIaBax ,[[I/I(l)(bepeHLII/IaHLHLIM METOAOM»



B uém paznuna mexay quddepeHnuansHoi 1 00BIYHOM (hoToMeTpuei?

B kakux cnyuasx auddepenunanbHas GOTOMETPHS UMEET IPEUMyLIecTBa nepes] OObIYHOMN ?
UeM oTnMUalOTCs rpaAyHpoBOUHBIN rpaduk auddepeHnrnaibHol GOTOMETPHH OT OOBIYHON?
Kakne xumuueckre peakiuu Jie)XaT B OCHOBE ONpeaeNeHus?

Kakuvie HOHBI MEIIAIOT ONpeneleHNI0 U KaK YCTPAaHUTh UX Mellaoliee BIusHue?

Kakue peakTuBbI 1 anmapaTypa UCTIONB3yIOTCs B pabore?

N o g ~ w b oE

Kak npoBoauTcs SKCIIEpUMEHT U KaK pacCUUTaTh CofepKaHHe aJlOMUHMS B BBIIAHHON 3a1aue?

Kputepun ouenuBanus (o1ieHo4Hoe cpeacTBO - Jlonyck k JadopaTropHoii padore)

Onenka Kpurtepuu onennBanus

Bce koMmnerenmu (4acTu KOMIIETEHIIH), HA OPMHUPOBAHUE KOTOPHIX HAIlpaBJIeHA

YTEH
3AUTCHO  ycrmmunna, c(OpMUPOBAHBI HA YPOBHE HE HUXKE «yTOBIETBOPUTEIHHOY

HE

sagqrero  NOTA OBl 0JTHA KOMTIETEHITUS C(HOPMUPOBAHA HA YPOBHE «HEYIOBIETBOPUTEITHHOY

5.1.5 Tunosble 3a1anus (OLeHOYHOE cpeacTBO - OTYeT Mo J1a00paTOPHLIM PadoTam) Il OLEHKH
copmupoBannoctu komnerenuuu [NK-1-u

1. Ilo mpemiokeHHBIM SKCIIEPUMEHTAIBHBIM JaHHBIM BBIOPATh ONTUMAIBHYIO JUTHHY BOJHBI
(hoToMeTpUpOBaHUS OKPAIIIEHHOTO MPOAYKTA.

2. Tlo npemioKeHHBIM SKCIIEPUMEHTATLHBIM JIAHHBIM PACcCUUTATh MOJISPHBIN KO3 UITUEHT
CBETOIOTJIONICHUS OKPAIIEHHOTO MPOIYKTa.

5.1.6 Tunosble 3agaHus (OLEHOYHOE cpeacTBO - OTUeT Mo JIa00PaTOPHBIM PadoTaM) JJIs1 OLlEHKH
cpopmupoBanHocTu komnerenuuu INK-1-1

1. VI3 mpeiosxkeHHOTo MepevHs BHIOpATh MPHOOP, ONTHMABHBIN JJISI BHITTOJIHEHUS aHAN3a KOHKPETHOTO
oOpasra.

2. Paccunrats Maccy HaBeckn 00pasia, HEOOXOAUMYIO ISl BHITOJHEHUS aHAJIN3a, UCXOAS U3 BO3MOXKHOCTEH
METO/1a.

3. PaccunTtaTh KOTMYECTBO KUCIOTHI, TEOPETUIECKH HEOOXOMMOE ISl PACTBOPEHUS M3BECTHON HABECKU
o0pasia ¢ OKUJaeMBbIM COJIep)KaHNEM aHAJINTA.

5.1.7 TunoBble 3agaHus (OLEHOYHOE CpeacTBO - OTYET MO JIa00PATOPHBIM PadoTaM) J1JIs1 OLlEHKH
chopmupoBanHocTu komnerenunu [NK-2-u

1. Tlo mpemIoKeHHBIM SKCIIEPUMEHTABHBIM JJAHHBIM PACCYMTATH COCTAB KOMITJICKCA YKA3aHHBIM
CIIOCOOOM.

2. Tlo npemioKeHHBIM SKCIIEPUMEHTATLHBIM TJAHHBIM PACCUUTATH KOHCTAHTY YCTOMYHMBOCTH KOMILIEKCA
yYKa3aHHBIM CIIOCOOOM.

5.1.8 Tunossble 3axanns (OeHOYHOE cpeacTBO - OT4YeT 1Mo 1a00paTOPHBIM padoTam) 1JIsl OLEHKHU
cpopmupoBannocTu komnerenuuu [NK-3-n

1. Ilo npemioKeHHbIM SKCIIEPUMEHTAIBHBIM JAaHHBIM OIPEACTUTh COlepKaHHE aHAJITa C IOMOLIBIO
rpagyupoBOYHOrO rpaduka.



2. Tlo mpemioKeHHBIM 3KCIIEPUMEHTABHBIM TAHHBIM OMPEICTUTh COACPIKaHUE aHATUTA CIIOCOOOM
00aBOK.

Kputepun onennBanus (oneHo4Hoe cpeacTBo - OT4yer 1o gadopaTopHbIM padoram)
Onenka Kputepuu ouennBanusi

Bce koMriereHImy (4acTi KOMITETEHITHH), Ha (OPMHPOBAHUE KOTOPHIX HAIIPAaBJICHA

3ATCHO  pcrmmunna, c(OpMHPOBaHBI HA YPOBHE HE HHXKE «YIAOBICTBOPHTEIHHOY
;I,qu eHO Xots Obl 0JJTHa KOMIETEHIHSI CHOPMUPOBAHA HA YPOBHE «HEYIOBIECTBOPUTEIILHOY

5.2. OnucaHue MKAaJ OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo JUCHUIIJIMHE ITPHA l'lpOMe)KyTO‘lHOi;I
aTTreCTalnmumn

IIIkana oneHNBaHUSA C(l)OpMI/[pOBaHHOCTI/I KOMIIeTeHIInii

Yposen
b
chopmu HEyJAO0BJIETBOP | YAOBJIETBO O4YeHb
TJI0X0 XOpo1uIo OTJIMYHO TPEBOCXOTHO
POBaHH HTEJbHO pMTeIBHO X0po1LIo
oCTH
KOMIIeT
eHIuii
(MHIUK
aTopa
MOCTHK He 324YTeHO0 324YTEHO
CHUSA
KOMIIeT
eHIMi)
YposeHb
OrcyrcTBHE YposeHn poset
3HaHUH B
3HAaHUM MuHuManeH | 3HaHUHU B I YpoBeHb
TEOPETHIECKOTO 0 obbeme, > 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuana. . JOMYCTHMBl | COOTBETCTBY obbeme, .
3HAHMI HUKE . I0IEM 3HaHUi B
HeBo3moxkHOCTH i ypoBeHb IOILEM COOTBETCTB
MHHUMAaJIbHbBIX . nporpaMme o0beme,
3HaHHUA | OLIEHWTH MOIHOTY N 3HaHHUIL. nporpaMme yIoLeM
o TpeOOBaHUH. HOJTOTOBKU HPEBBIIIAOIIE
3HaHUI JomnymieHo HOJrOTOBKU nporpamMme
Nwmenu mecto . JonymeHo M IporpamMmy
BCJIE/ICTBUE MHOT'0 . HomymeHo MOJArOTOBK
rpyObie OMMOKU HECKOJIbKO MO/ATOTOBKHY.
oTKaza HerpyobIX HECKOJIbKO u. Omubok
HECYILECTBE
00yJaromerocst ot oLIMO0K HerpyobIX HHEIX HET.
oTBeTa OIINO0K oLIHBOK
IIponemonc
TPUPOBAHBI
IIponemonc PHp
IIpomemonc | Bce
IIponemoHc | TpupoBaHsl
TPUPOBAHBI | OCHOBHBIE
TPUPOBaHbI | BCE
BCE YMEHHUSL. [IponemoncTp
OCHOBHBIE OCHOBHBIE
OtcyrcTBHE OCHOBHbBIE Pemenst HPOBaHbI BCE
[Ipu pemenun YMEHUSL. YMEHUSL.
MHHUMAJIbHbBIX YMEHUSL. BCE OCHOBHBIE
N CTaHIAPTHBIX Pemensr Pemiensl Bce
yYMEHUI. Perens! Bce | ocHOBHbIE YMEHUSL.
3a7a4 He TUIIOBBIE OCHOBHBIE
Heso3moxkHOCTB OCHOBHbIE 3aja4y ¢ Pemiens! Bce
MIPOJIEMOHCTPHUP | 3aJauul C 3a7a4u C
OLICHUTH HAJIMIHE 3aJa4H. OTAENBHBIM | OCHOBHBIE
Ywmenus N OBaHBI HerpyoObIMH | HETpyOBIMH
YMEHUH Brmmonuens! | u 3a7a4n.
OCHOBHBIE ommOKaMH. | OMIMOKaMH.
BCJIE/ICTBHE BCE 3a7laHMs | HecyllecTB | BeimomHeHsl
ymenus. imenu | BeinonHeHsl | BeinonHeHst
OTKa3za B TIOJTHOM €HHBIMHU BCE 3aJIaHMUs, B
MECTO IpyObIe BCE BCE 3a/IaHUS
00yJaromerocst ot o0beme, HO | HeloyeTaM | MOJHOM
omuoKu 3aJaHus, HO | B MOJHOM
oTBeTa HEKOTOphIe | U, obbeme Oe3
HE B 00beEME, HO
c BBITIOJIHEH | HEI0YETOB
TIOJTHOM HEKOTOpbIe
HEJI0YeTaMHu | BI BCE
obveme c
3aJaHus B
HeJ0ueTaMu
MOJTHOM
obreme




Nmeercs
OrcyrcTBUE IIponemonc [Iponemonc
MUHUMAaTbH IIponemonc
0a30BBIX [pu pemenun . TPUPOBAHEI TPUPOBAHEI
BIit HAbOp TPUPOBAHEI IMponemoncTp
HABBIKOB. CTaHJAPTHBIX 0a3oBBIC HaBBIKH
HABBIKOB 0a3oBbIC HpOBaH
HeBo3mokHOCTH 3a/a4q He HaBBIKU TIPH npu .
Ut HaBBIKH TIPH TBOPYECKHUI
OIICHUTPH HAJIMYUE | MPOJEMOHCTPHP peleHnn pelieHnn
Hagwiku peteHus peleHnn MOZIXOJT K
HABBIKOB OBaHBI 0a30BBIC CTaHJapTHHI HECTaH/IapT
CTaHJaPTHHI CTaHJapTHHI PELIECHHIO
BCJIEJICTBHE HaBbIKH. VMenn X 33714 C HBIX 3a]1a4
X 3a71ad ¢ X 337124 0e3 HECTaH/IapTHBI
OTKa3a MECTO TpyOBIe HEKOTOPBIM 6e3
HEKOTOPBIM OmMOOoK 1 X 3a1a4
00yJaromerocst OT | OMIHOKA " OmuOOoK U
H HEJI0YETOB
oTBeTa HeJ0ueTaMu HEJI0YeTOB
HeJlo4eTaMu
HIxanaa OLICHUBAHUSA ITPA MPOMEKYTOYHOU aTTECTALIUMA
Ounenka YpoBeHb NoAroToBKH
MPEBOCXOTHO Bce komneTeHIy (9acTi KOMITETEHIHH), Ha OpMHUPOBaHIE KOTOPHIX HAalpaBiIeHa JIMCIHILIIHA,
copMHpOBaHBI Ha YPOBHE HE HIDKE <TIPEBOCXOIHOY», TIPOAEMOHCTPUPOBAHEl 3HAHMUS, YMEHUS,
BJIQJICHUSI TI0 COOTBETCTBYIOIIMM KOMIIETEHIMSIM Ha YPOBHE BBIIIE MPEIyCMOTPEHHOTO
NIPOrpaMMOHn
OTJIMYHO Bce komneTeHImHy (9acTH KOMITETESHIHH), Ha pOPMHUPOBaHIE KOTOPHIX HAlpaBJIeHa IUCIMILTIHA,
copMHpOBaHBI HA YPOBHE HE HIKE «OTIINIHOY.
3a4TeHO OYeHb XOPOIIo Bce komnereHIuy (4acTé KOMITETSHIHH), Ha OPMHUPOBAaHHE KOTOPHIX HAllpaBJIeHa AUCIUILINHA,
copMHpOBaHBI HAa YPOBHE HE HIKE «OUECHB XOPOIIIO»
XopouIo Bce komneTeHIy (4acTH KOMITETESHIHH), Ha OPMHUPOBaHIE KOTOPHIX HAallpaBJIeHa IMCIMILTIHA,
copMHpOBaHBI HA YPOBHE HE HIKE «XOPOLIION.
Y/IOBJIeTBOpPUTENIb | Bce kommeTeHIu (YacTu KOMIIETeHIMIT), Ha ()OPMHUPOBaHHE KOTOPBIX HAaNpaBJIeHa JUCLUILINHA,
HO chopMHpoBaHBl Ha YpPOBHE HE HIKE «YIOBJICTBOPUTENBHO», IPU 3TOM XOTS Obl OnHA
KOMIIETeHIHS ChOPMUPOBaHA HA YPOBHE «yIOBJICTBOPHTEIIHLHOY»
HeynoBJieTBopuTe | XOTs OBI OIHA KOMIETSHIHS COPMHUPOBaHa Ha YPOBHE «HEYIOBICTBOPUTEIBHOY.
JBHO
He 324TeHO
J10X0 XoTst ObI 0JJHA KOMITETEHIIMS COPMHUPOBAHA HA YPOBHE «ILIOXO)

5.3 TunoBble KOHTPOJIbLHBIE 32JaHUSI HJIH HHbIE MaTepUaJIbl, He00X0AUMBIe /ISl OLleHKH
pe3yJ1bTaToB 00y4eHHs HA MPOMEKYTOYHOM aTTeCTALNH

5.3.1 TunoBble 3a1aHNsl, BIHOCUMbIE HA IPOMEKYTOYHYIO ATTECTAIUIO:

Ouenoynoe cpeacTso - KoHTpo/ibHBIE BONIPOCHI

AK3zamen

Kputepun onennBanns (KoHTpoabHbIE BONPOCHI - JK3aMeH)

IMPEBOCXOAHO

Onenka

Bce xomnereHIMu (4acTu KOMIETEHIHI), Ha (JOPMHUPOBAHUE KOTOPBIX
HanpasJeHa AUCHUILUINHA, CHOPMHUPOBAHBI HA YPOBHE HE HIKE
«IIPEBOCXOHO», TPOJEMOHCTPUPOBAHBI 3HAHUS, YMEHUS, BIIAJICHUS 110
COOTBETCTBYIOIIUM KOMIIETEHIIMSIM Ha YPOBHE BBILIE MPEAYCMOTPEHHOTO

Kpurepun onenuBanuns




OTJIMIHO HanpaBjeHa AUCHUIUINHA, CPOPMHUPOBAHBI HA YPOBHE HE HIKE «OTIHMYHOY.
Bce xomnereHImu (4acTi KOMIETEHIHIT), Ha (POPMHUPOBAHNE KOTOPBIX

OUY€Hb XOPOLIO HaIpaBJieHa AUCLUHUIIIMHA, CGOPMUPOBAHBI HA YPOBHE HE HUXKE «OUYEHb
XOPOLIO»

XODOLIO Bce xomnereHImu (4acTi KOMIETEHIHIT), Ha (POPMHUPOBAHNE KOTOPBIX

p HalpaBJieHa AUCLUUIIIMHA, CGOPMUPOBAHBI HA YPOBHE HE HUXKE «XOPOLIO».

Bce koMmnereHmu (4acTu KOMIIETEHIIHI), HA OPMHPOBAHUE KOTOPHIX

yIoBNeTROpHTENsHo  HANPABICHA IMCLUMILIMH, c(hopMHUpOBaHbI HAa YPOBHE HE HIKE

HEYJIOBJIETBOPUTENbH XOTS Obl OJJHA KOMIIETEHIIUSI CPOPMUPOBaHA Ha YPOBHE

(o)

I1JI0XO0

Ounenka Kpurepun onennBanus
IpOrpaMMOH

Bce xomnereHImu (4acTu KOMIETEHIHI), Ha (POPMHUPOBAHUE KOTOPBIX

«KYHAOBJICTBOPHUTCIBHO», ITPU 3TOM XOTA OBl OJHa KOMIICTCHIUA
copMUpOBaHa Ha YPOBHE «YIOBICTBOPUTEIHHO»

CHEYOOBJICTBOPUTCIIHEHO).

XoTs ObI 071HA KOMTIETEHITHS c(hOpMUPOBaHA HA YPOBHE «ILJTOXO»

Tunosbie 3aganns (KoHTpoibHBIE BOPOCHI - JK3aMeH) AJIsl OlleHKH ¢(pOPMUPOBAHHOCTH
komneteHnuu [1K-1-u (CriocoGeH manupoBaTh paboTy M BEIOMPATh aJIeKBAaTHBIC METOIbI PEIICHUS

Hay49HO-HCCIIEA0BATEIBCKUX 3a1a4 B BRIOpAaHHOM 00JIaCTH XMMUHW /UM CMEKHBIX C XUMHUEH HayKaXx)

ATOMHO-9MHCCHOHHBII aHAIN3

1.

TeopeTnyeckre OCHOBBI aTOMHO-?MHUCCHUOHHOTO aHainu3a. [[oHATHE MyJTbTUIIETHOCTH YPOBHEH.
[IpaBuiio oTOopa cekTpanbHBIX MepexonoB. [[puHIMTIIaNbEHAS cCXeMa aTOMHO-IMICCHOHHOTO
CIIEKTPaIBHOT0 TIpHOOpa.

Hcrounnkn Bo30y)aeHMS crieKTpoB. Jlyra mepeMeHHOro ¥ IOCTOSTHHOT'O TOKa. BRICOKOBONBTHAS MCKpA.
[Tone1it katoa. MHIyKTUBHO-CBsI3aHHAS 1U1a3Ma. [I[pueMHUKY U3ITy4eHUs.

. CBs13b CIIEKTpaAIBHBIX XapaKTEPUCTHK JIEMEHTA C ero mojokeHneM B [leproanueckoii cucreme.

JIuneilyaTele U CIUIOIIHBIE CIEKTPHI. I [pHUrHBI YIIMPEHUS CIEKTPAIbHbIX JIMHHM.

VHTEeHCUBHOCTD CHIEKTPAIbHOM JIMHUY U €ro CBsI3b C IIPUPOAOH aTOMa U IapaMeTpaMH SKCIEPUMEHTA.
SABnenne camonornomenus. Y pasHenue lleit0e-Jlomaknaa. XuMudeckue MOMEXH B aTOMHO-
SMUCCUOHHOU CIIEKTPOMETPUHU.

ATOMHO-(p1yopeceHIeHTHbIA MeTOJ

1.

dusnyeckrue 0OCHOBBI aTOMHO-(DITyOpeCceHIIEHTHOr 0 MeTo1a. MeTopl aTOMHU3aluy B aTOMHO-
(ITyOpeceHLIEHTHOM METO/IE: MJIaMEHHbIE U 3JIEKTpoTepMudecKue. VICTOUHHKH BO30YKIAIOLIETO
W3ITy4EHHs: KCEHOHOBas JIaMIla, PTyTHas JIaMIla, Jla3ephl C IepecTpanBaeMoi JUTMHON BOJIHBI.

. IlonsiTue o pe3oHaHCHOM aTOMHOH (ryopecueHIny. BiusHue HHTEHCUBHOCTH BO30YKIaIOILEro

W3JIY4EHHs Ha IpeebHbIe BO3MOXKHOCTH aTOMHO-(IIyOpECIEHIIEHTHOT0 MeToaa. [IpuarHbl BEICOKOM
pasperuarorieii crrocoOHOCTH METOAA.

PaccesiHus u3mydeHus: HICTOYHKMKA BO30YKAEHHUS - OCHOBHOH (DaKTOP, BAMSIOLINIA Ha YyBCTBUTEIBHOCTD
Meroza. Mcrons3oBaHue Hepe30HAHCHOH (hIyopecleHINH.

Tunosbie 3a1anus (KoHTpoJIbHBIE BONPOCHI - JK3aMeH) ISl OLleHKH C()OPMUPOBAHHOCTH
kommneTenuun [1K-1-t (CrocobeH onpeaensts cocoObl, METOABI M CPEACTBA PEIICHUS
TEXHOJIOTMYECKUX 3a7a4 B paMkax npukiaaasix HP B BeIOpaHHOM 001acTH XUMKH)



ATOMHO-20COpPOMOHHBII MeTOJ aHAJIM3a

1.

2.

Teopernueckue ocHOBBI MeToa. [IprHIMITHATBHAS CXEMa aTOMHO-20COPOLIMOHHOrO CIIEKTPAILHOTO
npubopa. Mcrounnku cera. Jlammna moioro katosa. VICTOYHUKH CIUIOLIHOTO CIICKTpA.

CriocoObl aTOMH3a1MU B aTOMHO-a0copOun. [InamenHas aToMmu3anus. DIIEKTPOTepMUIECcKas
aromu3aims. ['paduToBblii anekTpoTepMuueckuii aromusarop JIbBoBa. HecenekTHBHOE MOTIIOLICHHE,
ero y4eT M yCTpaHEHHE.

Brnusinue noHu3aiu aTOMOB Ha Mpe/ielibHbIC BO3MOXKHOCTH MeToza. bydepupoaBanue. [Tomexu:
XUMUYecKue U pu3ndeckue. [ uapuIHbIii BApHaHT aTOMHO-a0COPOIIMOHHOTO aHAIH3a.

[IpenenbHbIe BOZMOKHOCTH aTOMHO-20COPOLIMOHHOI'0 METO/Ia aHAIH3A.

Macc-cniekTpoMeTpust

1.

OO6mmure NpuHIKITEL Macc-CrieKTpoMeTpuH. JlocTronHcTBa MeToaa. Bo3aMOXKHOCTH MPOBEICHHS
M30TOMHOTO U JIOKaJIbHOro aHanu3a. CxeMa M OCHOBHBIE 3Talbl IPOBEIEHHS Macc-
CIIEKTPOMETPUYECKOr0 aHAIIN3A.

Bakneiiiue crioco0bl noHu3anuu. TUITbI MacC-aHATU3aTOPOB. [1oyueHrne Macc-ClIeKTPOB.
Paspemaromas criocoOHOCTh Macc-criekTpomerpa. [IpuMeHenrne mace-CrieKTpOMETPHA s
3JIEMEHTHOI'O U M30TOIHOIO aHAJIN3A.

Macc-criekTpoMeTpusi ¢ HHAYKTHBHO CBsi3aHHOM miazmoii. [Ipobnema uHTEpdepeHnnii u qpyrue B
Macc-CIIEKTPOMETPHUYIECKOM aHaMM3€e. AHATUTHYIECKHUE BO3MOKHOCTH U 00JIaCTH MPUMEHEHHS Macc-
CIEKTPOMETPUYECKOr0 aHAJIN3A.

Tunosbie 3aganns (KoHTpoIbHBIE BOPOCHI - JK3aMeH) /ISl OlleHKH ¢(pOPMUPOBAHHOCTH

komnereHuun [1K-2-1 (CrocoGeH nmpoBouTh HHPOPMAIIHOHHBIE HCCIIEIOBAHUS B BRIOPAHHOM

00J1aCTH XMMUH U/UIH CMEKHBIX C XUMHEH HayKax)

TeopeTuquKne OCHOBbI (I)OTOMeTpI/I‘leCROFO aHaJIn3a

1.

2.

ONeKTpOMarHUTHOE U3JIy4eHHUE U €r0 OCHOBHBIC XapaKTEPUCTUKU: JUIMHA BOJIHBI, YaCTOTa, BOJIHOBOE
4ucio, s3Heprus. Cesa3p Mex 1y HUMH. OCHOBHbIE 00JIaCTH CIEKTPA NEKTPOMATHUTHOTO M3IydEeHUS.
IIpoucxoxieHHe CIIEKTPOB MOIVIONIEHNs. DHepreTuyeckas quarpamma. Iloriomenue kBanTa u
penakcanus Monekysbl. CBs3b CIIEKTpa IOIJIOMIEHHS CO CTPOSHUEM MOJIEKYJIbl. XpoMoGopbl U
ayKCOXPOMBI.

3akoHbI cBeronorionerms. CBeronpomyckanue (Mpo3payHocTs). OnTryeckast mIoTHOCTh. [IpaBuio
aAJUTHBHOCTH ONTUYECKOH IJIOTHOCTH.

MomnsipHblil KO3 GHULIHEHT CBETOIOIIOIIEHHS, €ro GU3NYECKUN CMbICT, UANa30H IPUHUMAEMBbIX
3HaueHuil. Pasmeprocts. Kaxymeecs 3HaueHne MOISIpHOTo K03(hpHImeHTa CBeTOMOTIIONEHHS, €T0
pacuer.

Buer v npuumrHEI OTKIIOHEHHH OT 3aKkoHa byrepa-Jlambepra-bepa. OTpuiiaTensHbIe U TOIOKHUTEIBHBIE
OTKIOHEeHHus. Kaxkyimecst npuuuHbI: HEAOCTATOYHAS MOHOXPOMATHYHOCTD U3JTY4EHUs], PACCEHHBIN
cBer, (hIIyopecIeHIrs], XUMHYECKre OTKIIOHeHus. VcTuHHbIE ((hU3ndecKre) TPUIHUHBI OTKIOHSHWS.

IIpumeHeHnne GOTOMETPUYECKOI0 AHAJIM3A LIS U3yYeHUS] PABHOBECHI B pacTBOpax

1.

agrwn

Anrebpandecknii U TpaUIecKuil CriocoObl HaXOXK/ICHUSI KOHCTaHT TUCCOIHAIINH PEaKTHBOB
(hoTOMETPUIECKUM METOJIOM.

Onpeznenenre cocTaBa KOMIUIEKCOB METOIaMU N30MOJISIPHBIX CEPUH M HACHIIIICHHUSL.

Onpenenenre coctaBa KOMIUIEKCOB MeToiaMu beHTa-dpeHya u ciBUTa paBHOBECHS.

Onpexnenenre cocTaBa KOMIUIEKCOB METOIOM AcMyca.

OreHKa TPOYHOCTH MPOIYKTOB PEAKIINH I10 TUarpaMMaM METOAO0B U30MOJISPHBIX CEpUI U HACHIIICHHUS
a Taoke MerogoM Komapst.

Tunossblie 3axanns (KoHTpoIbHBIE BONPOCHI - JK3aMeH) UISA OLeHKH cOPMHUPOBAHHOCTH
komnereHuun [1K-3-u1 (CnocoGeH Ha 0OCHOBE KpUTHYECKOT0 aHainu3a pe3ynbratoB HUP onennBath



MEPCHIEKTUBBI UX MPAKTUYECKOTO MPUMEHEHUS U POJ0JDKEHHS Pad0T B BHIOPAHHOM 00J1aCTH XUMUHU
W/WIIHA CMEXHBIX C XUMHUEH HayKax)

Crioco0b1 onpeniesieHNs] KOHIEHTPaMU B (pOTOMETPHYECKOM aHAJIM3e

1. CnocoObl onpenenenysi KOHIEHTPALHH B (POTOMETPHHU: MO U3BECTHOMY 3HAa4E€HHUIO MOJISIPHOTO
ko3 (umenTa cBeTONOrIOUIeHHS, IO ONTHYECKON TNIOTHOCTH CTaHIAPTHOTO pacTBopa, Cocoo
rpaaynpoBOYHOro rpaduka, ciocod 100aBok. Buasl rpagyrpoBoyHbIx rpadukoB. JlocTOMHCTBA U
HEJIOCTAaTKH.

2. Crnoco0Obl onpezeneHust KOHIeHTpauuii B oromerpun: poromMerpruieckoe TuTpoBanue. JlocTonHcTBa 1
HEJIOCTAaTKH.

3. AHanu3 MHOTOKOMITOHEHTHBIX CHCTEM IPU TIOMOIIH crieKTpodoTomerpa. BapuaHTsl onpeneneHust
KOMITOHEHTOB CMECH JIBYX M 0oJiee BEIIEeCTB.

4. MeTposoru4ecKie XapakTepUCTUKN (POTOMETPHUYECKOTO aHAIN3a: TPaBUIILHOCTD, BOCIIPOU3BOAUMOCTD,
YyBCTBHTEILHOCTb, MTPEe OOHAPYKEHHUSI, MANa30H ONpPEICIIeMbIX COJCPKaHUH.

5. uddepennnanphpiii ciekTpodoToMerprueckuii MeTo. Bapuantel. Pemaemsbie 3agaun. Crioco0
JBYCTOPOHHEH (P epeHIInaNbHON CIEKTPOPOTOMETPHH, HAXOXKICHNE KOHIICHTPAIIUH 110
IpagyrupOBOYHOMY IpadMKy ¥ aHATHTHYECKH.

6. DkcrpakimoHHO-poToMeTpryeckuid aHam3. CyIHOCTh METO/Ia, pellaeMble 3aauu. BapraHTsl
aHaIM3a.

7. KuHerndeckuii BapuaHT ClieKTpodOTOMETpUIecKoro aHaimm3a. CyIHOCTh METO/1a, BO3MOXHOCTH,
0co0eHHOCTH. MHAMKAaTOpHAS PEeaKIUsl U MHMKATOPHOE BENIECTBO. BapuaHThl KHHETHYECKOTO
aHaIM3a.

KonuuyecTBeHHOE onpeaejaenue npnMeceﬁ

1. IlousTHe 0 cTaHAapTHHIX oOpasuax. [I[puMeHeHne 1 JOCTOMHCTBA N30TOMMHO-MEUEHHBIX CTaHJAPTHBIX
obpasiax. MeTobl abCOIOTHOM TpalydpOBKH, BHEITHETO U BHYTPEHHErO CTaHAAPTa.

2. Pacuer nmorpeniHocTeii s71eMeHTHOro ananu3a. Ciy4alHbIe i CHCTEMAaTHUCCKUE MTOTPEIIHOCTH.

3. TloxarBepaeHre MPaBUIBHOCTH aHAIM3a. MeToNIbl BHYTPEHHETO U BHEIITHETO MOJITBEPIK/ICHIEC
MIPaBIIIBHOCTH aHAJIN3a

6. YueOHO-MeTOAUYeCKOEe U HH(POPMAIIMOHHOE O0ecTieyeHue TUCIUIIUHBI (MOXYJIs)

OcHoBHast TuTEpaTypa:

1. OcHoBbl aHanmuTHYecKol xumun. Ku. 1 : O6mue Bonpockl. Metoap! paszneneHus. - M3n. 2-e, mepepad.
u jom. - M. , 2002. - 351 c. : mi. - ISBN 5-06-003558-1 (xn. 1). - ISBN 5-06-003560-3 : 76.45. OcHOBBI
aHanuTHieckoi xumun. Ku. 1 : O6mmue Bonpocsl. Metoap! pa3aenenus. - M. , 2002. - U3n. 2-e, nepepad.
u jor. - 351 c. : ui. - ISBN 5-06-003558-1 (xn. 1). - ISBN 5-06-003560-3 : 76.45., 50 3k3.

2. OCHOBBI aHAJTUTUYECKOM XUMUM : [yueb. uig By30B] : B 2 kH. KH. 2 : MeTo1pl XuMHUECKOTO aHanu3a /
nmox pen. FO. A. 3on0T1oBa. - 2-¢ u3., nepepad. u goi. - M. : Beicias mikosna, 2002. - 494 c. : wi. - ISBN
5-06-003559-X (xH. 2). - ISBN 5-06-003560-3 : 130.00., 47 7k3.

3. Kpuctnan I'pu. Ananutnueckas xumus = Analytical Chemistry : [mep. ¢ aurin.] : B 2 1. - M. : bunowm.
JIaGopatopus 3Hanuii, 2011-. - (JIyumnii 3apyoexHsiil yaeOHUK). AHanuTH4yeckas xumus . T. 1/ mep. ¢
anria. A. B. 'apmama, H. B. Konsruesoii, I'. B. IIpoxoposoii ; Betym. ct. O. A. 3osoToBa. - M., 2011. -
623 c. : . - ISBN 978-5-94774-390-6 (T. 1) : 364.00., 4 5k3.

4. Kpuctuan ['>pu. Ananutnueckas xumus = Analytical Chemistry : [nep. ¢ anrin.] : B 2 1. - M. : bunom.
JlaGopatopus 3Hanuii, 2011-. - (JIyumnit 3apyOexHblil yaeOHUK). AHanuTH4Yeckas xumus (B2 1. T.2/
nep. ¢ aura. A. B. 'apmama [u 1p.]. - M., 2011. - 504 c. : un. - ISBN 978-5-94774-391-3 (1. 2) : 362.89.,
4 5K3.

5. Jlureun @emukc OenopoBud. MonekynsipHasi CIEKTPOCKOMHS: OCHOBBI TEOPUU U MPAKTUKA : YUeOHOe
noco6ue. - Mocksa : OOO "Hayuno-uznarensckuii nenrp MHOPA-M", 2014. - 263 c. - BO -



bakanaspuar. - ISBN 978-5-16-005727-9. - ISBN 978-5-16-100667-2., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=620556 &idb=0.

6. KynpusnoB M.®. CoBpeMeHHbIE METO/IbI CTPYKTYPHOT'O aHAJIM3a BEIIECTB : Y4eOHUK. - PocToB-Ha-
Hony : M3narensctBo OxHOTO denepanbHoro yausepcutera (FODY), 2009. - 288 c. - BO -
Maructpatypa. - ISBN 978-5-9275-0653-8., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=620557 &idb=0.

7. Hukutuna Huna I'eoprueBna. AHanutudeckast XuMusi U1 GQU3UKO-XUMHUECKHUE METO/Ibl aHAJIN3a :
VYuaebHuk u npaktukyMm it By3oB / Hukutuna H. I'., Bopucos A. T'., Xaxanuna T. U. ; mox pex.
Hukutunoit H.I'. - 4-e u3n. - Mocksa : FOpaiit, 2020. - 394 c. - (Beiciiee oopazoBanue). - ISBN 978-5-
534-00427-4 : 929.00. - Tekcr : anekrpouHsi // OBC "HOpaiit"., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=573849&idb=0.

JlomonHUTENBHAS INTEPATYpA:

1. Orto M. CoBpemMeHHbIE METOIbl aHATMTUIECKON XUMHH / TIep. ¢ HeM. nof pea. A. B. I'apmarna. - 2-¢
ucnp. m3a. - M. : Texnocdepa, 2006. - 416 c. - (Mup xumun). - ISBN 5-94836-072-5 : 275.00., 6 >x3.

2. BacunweB Brnagumup I[1aBiaoBuy. AHanuTrueckast XuMus : y4eO. sl CTYJI€HTOB BY30B, 00 y4aroIInXcs
10 XUM.-T€XHOJI. CIIEIUATLHOCTSM : B 2 KH. - 4-¢ u31., ctep. - M. : [poda, 2004-. - (Beicuiee
oOpa3oBanue). AHanuTuueckast xumus. K. 2 : @usuko-xuMuyeckue MeToipl aHanuza. - M., 2005. - 5-e
u3., crep. - 383, [1] c. : mi. - ISBN 5-7107-9469-4 (k. 2) : 115.00., 19 3k3.

3. Mapuenko 3urMmyHT. Metosl ciekTpodoromerprn B YO 1 BUAMMOM 00JIaCTAX B HEOPTaHUUECKOM
ananm3e = Spektrofotometryczne Menory w Analizie Nierganicznej / mep. ¢ moit. A. B. 'epmarmma. - M. :
bunowm. Jlabopartopust 3nanuii, 2007. - 711 c. : wi. - (Meroas! B xumun). - ISBN 978-5-94774-369-2 :
271.04., 3 5k3.

4. Ananmutrueckas xumusl. - U.2: KonmnuecTBeHHbIN aHanu3 (ONTHYECKHUE, PEHTIeHO(Da30BbIN 1
peHTreHOCTPYKTYpHBIH MeTobl) / CMupHOB A /1., ['omy6eB A.M., I'opstueBa B.H. - Mocksa : MI'TY um.
H.D. Baymana, 2007., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=643624 &idb=0.
5. Hunpyk Okcana BanentuHoBHA. PeHTreHoduryopeciieHTHas CIIEKTPOMETpHs : yuel. mocobue s
crynentoB HHI'Y, oOyuarommuxcs 1o HarnpasieHuto nmoarotoBku "Xumus" / [mox pea. B. A. Kpeiiosa] ;
HHTI'Y. - H. HoBropon : U3a-Bo HHI'Y, 2013. - 91 c. - ISBN 978-5-91326-266-0 : 148.33., 2 3Kk3.

[Iporpammuoe obecnieuenue u MIHTepHET-pecypcehl (B COOTBETCTBUU € COJIEPKaHUEM AUCLUTIINHBI):

1. bubnnoreka xumuueckoro akynsrera MI'Y [DnekrpoHHbIN pecypc]:
http://www.chem.msu.ru/rus/library/welcome.html.

2. Xumuk. Cait o xumun. CtaTbsd POTOMETPUUYECKUN aHATU3.
http://www.xumuk.ru/encyklopedia/2/4887.html

3. CnpaBOYHUK XUMUKa. JJIEKTpoHHAas Bepcusi. DoTomMeTpuueckuil aHaius.
http://chem21.info/info/8528/

4. Hogas snextponnas 6ubaunoreka. ABTop He ykazaH. DoToMeTpruecKre METO bl aHATH3a.

VYuebHoe nocodue. http://read.newlibrary.ru/read.php/pdf=14575

S. AbpaxeeB P.B. MeTo 1l aTOMHON ¥ MOJIEKYJISIPHOM CIIEKTPOCKONINYU B AHATUTUYECKON XUMUU
(OnexTponHbIN ynpasisgeMbii kypc). — Hmwxauit Hosropoa: HHI'Y, 2015. [OnextpoHHBI pecype] —
Pexxum nocryna: http://e-learning.unn.ru/enrol/index.php?id=819.

6. lNapmam A.B., Copoxuna M.H. MeTtponoruueckre 0CHOBbI aHAIUTUUECKOW XUMUU
[DnexTpoHHBIH pecypc]: http:// www.chem.msu.ru/rus/teaching/analyt/garmash.pdf.



1. Yepnopykos H.I'., Huripyk O.B. Teopus u npakTtuka peHTTeHO()IyOpEeCIeHTHOTO aHaN3a.
OnexkTpoHHOE yuyeOHO-MeTomueckoe nocooue. — Hmwkuuit Hosropon: Huskeropoackuii TocyHUBEpCUTET
, 2012. 57 c. [DnexTpoHHBbIH pecypc]:

http://www.unn.ru/books/met_files/RFA.pdf

8. Yepnopykos H.I'., Huripyk O.B. OcHOBBI peHTTeHO(IIyOpECIEHTHOTO aHaI3a. DIEKTPOHHOE
yaeOHo-MeToanueckoe mocodue. — Huxamit HoBropoa: Huwkeropoackuii rocynusepcutet , 2007. 75 c.
[DnexTpoHHBIN pecypc]:

http://www.unn.ru/e-library/aids.html?posdate=2007 &pscience=4

7. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JMCUNILIUHBI (MOTYJIs1)

VY4eOHble ayqUTOPUU JIs IMPOBENEHUS YUEOHBIX 3aHATUH, MPEAYCMOTPEHHBIX OOpa3oBaTENbHOU
MIPOrpaMMOl, OCHAIIEHbl MYJIbTUMEIUMHBIM 000pYAOBAHHEM (MPOEKTOP, 3KpaH), TEXHUYECKUMH
cpeacTBaMu 00ydeHUsl, CIeLMATU3NPOBAHHBIM 00OpyI0BaHUEM: JaOOpaTOpHas MOCyJa U PEaKTUBBI;
dotoanekrpokosopumerpel KOK-2, KOK-3, cnekrpodoromerpsl Shimadzu UV  mini-1240,
naboparopubie Becbl AUX 320 (Shimadzu), MarHuTHBIE MEIIATIKHU, IUIMTKY U1 HarpeBa.

[Tomemienus uis caMOCTOATENbHON pabOThl OOyYarOIIMXCS OCHAILlEHbl KOMITBIOTEPHOM TEXHHUKOU ¢
BO3MOXHOCTBIO MOAKIIOueHus: K cetd "HMHrepHer" u obOecreyeHbl JOCTYIIOM B AIIEKTPOHHYIO
nH(pOpPMaLMOHHO-00pa30BaTENbHYIO CPEY.

[IporpamMma coctaBiena B coorBerctBuu ¢ TpedoBanusimu OC HHI'Y no cneunansHoctu 04.05.01 -
(DYH)IaMeHTaJ'II)HaSI W IIpUKJIagHasA XUMHL.

ABTOp(n1): Cupotkud Poman I'puropreBny
AGpaxeeB Poctucimap BrnaauciaBoBud, KaHAUIAT XUMHUYECKUX HAYK, TOTIEHT
Hunpykx Okcana BaneHTHHOBHA, JOKTOP XUMHYECKUX HAYK, Mpodeccop.

3aBenyromuii kadenpoii: KaszeB Anekcannp BiaaguMupoBud, TOKTOP XUMUYECKUX HAYK.

[Iporpamma ono0OpeHa Ha 3acefaHU MeToaudecKkoi koMmuccuu oT 25.05.2023 ., mpotokos Ne 7.
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