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PABOYASA NPOrPAMMA YYEBHOW AUCLUUNIUHBI
PTAO.B.02 — Xumusa peakosemMesibHbIX U paAUOaKTUBHbIX 3JIEMEHTOB

1. Kog u HaumMeHOBaHMe HanpaBleHus noaroToBku/cneymnanbHOCTU:

Hanpasnenue 04.03.01 Xumusa

2. Mpodunb nogroroBku/cneumanunsauyma: [NpuknagHas xmmus
3. KBanudumkaumsa BbINnyCKHUKA: bakanasp

4. ®opma obyyeHuUs: OuyHas

5

. Kacbenpa, orBevarowan 3a peanusauuio AMCLUUNIINHDbI:
kKadbeapa opraHM4eCckom XMmMmu

6. CocTtaBuTENM NPOrpaMmmbil: 3aBpaxkHoB AnekcaHap KOpbeBuy,
OOKTOP XMMUYECKMX HAYK, JOLIEHT

7. PexomeHpgoBaHa: HMC xumuyeckoro cakyneteta BIY «17.06.2021», npoTokon Neb.

8. YueGHbIN roa: 2023/2024 CemecTp(bl): 5



9.llenu n 3apgayum y4e6HOM AUCLMNIIUHDI

Llenb naydyeHma gucumnnuHbl « XuMusa peako3eMerbHbIX Y pafyoaKTUBHbIX 31TEMEHTOB»
dopMMpoOBaHME Y CTYAEHTOB HEOOXOAMMbIX 3HAHMI MO 0cobeHHocTaM cBoncTB d- 1 f- anemenToB llI
rpynnel MNepuogmnyeckon Cuctemol, OCHoBaM (OU3NKO-XMMUYECKMX METOAOB UX KOHLLEHTPUPOBaHUA 1
pasfeneHunsi, a Takke No OCHOBHbLIM chepam BO3MOXKHOIO NPUMEHEHUS 3TUX SNIEMEHTOB B BUAe
NPOCTbIX BELECTB M B BUAE PYHKUMOHAIbHbBIX COeANHEHUN.

3agayen nsyyeHne aMCUNNNHbl ABASETCS hopMMpOBaHME Takoro YpOBHSA BriageHuem
OUCUMNNINHOW, NPU KOTOPOM CTYAEHTbI

- MOHMMAaIKOT OCHOBHbIE BUAbI aHaNormmn B psigy peako3eMernbHbIX U pagnoakTUBHBIX 9N1IEMEHTOB;

- 3HaloT 6a30Bble CBOMCTBA KaXaoro U3 arieMeHTOB,

- YMeIoT NpeaBnaeTb OCHOBHbIE (OU3UKO-XMMUYECKME CBOMNCTBA NPOCThIX BELLECTB U
XapaKTepPUCTUYECKNX COEANHEHNIN 3TUX INIEMEHTOB; UMETb NpeaCcTaBNeHNsa 0 (PU3UKO-XUMNYECKUX
OCHOBax OCHOBHbIX METOAO0B pa3ferneHns peako3emMesbHbIX U paguoakTUBHBIX 3N1IEMEHTOB, a Takke
npeAacTaBneHme 0 TOM, Ha Kakux NPUHLMNAxX OCHOBaHbI NPOLECChl pa3aeneHnst BELLECTB, X
KOHLIEHTPUPOBAHUS U OMUCTKUN, OCHOBaHHbIE Ha (pa30BbIX NPeBpaLLEHNAX BELLECTB C Y4ETOM U3MEHEHUS
COCTaBa; 3HaTb OCHOBHbIE Chepbl BOZMOXHOIO NpuMeHeHnsa P3 1 pagnoakTnBHbIX 3NeMEHTOB B BUAE
NPOCTbIX BELWECTB M B BUAE PYHKUMOHAIbHbBIX COEANHEHUN.

10. MecTo y4yeb6HOM AncuuNuHbI B cTpykType OOI:
YacTtb, dopMupyemas ydacTHUKaMmy obpasoBaTefibHbiX oTHoweHun: @T. dakynbTaTUBbI

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMNMHe/MoAynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NnaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs oGpa3oBaTeribHON
nporpamMmbl (KOMNETEHLUUAMU) U MHAUKATOPaMM UX AOCTUXKEHUA:

Kog HassaHwe komneTeHUnn Koga(bl) WuaukaTop(bl) MnaHnpyemble pesynbTaTbl
0byyeHus
MNKB- CrrocobeH mpoBOIUTH COOD, MKB- | ObecrnieunBaer cbop | 3HaTb: rae (6ubnuoteyHble
1 CHUCTEMATHU3AIINIO U KPUTHIECKHI 1.1 | mayunoif, Texnuueckoii wu | 6a3bl, 6a3bl Research Gate
aHaJIM3 HAyYHOM, TEXHUYECKOM U matentHOi  mE(opMarmm, | M T-A:) W Kak (nporpammei,
MaTeHTHOM nH(OpMAaIUH, HeoOXouMoii 1 perenus | KOHEBbIE  CIOBA, DOl w
HEOOXOIMMOI JUIs pereH s FICCIIEZIOBATEIILCKHX 32549 ;ﬁ(-*zopl;\lnli;oul/l;:oﬂ.mc;l riomnck
HCCIICTIOBATCILCKHX 3a1at MNKB- . | YMeTb: OThbICKMBATb HYXHYIO
XUMHYECKOH HAIPaBICHHOCTH 12 | CocraBuser aHamMTHICCKUI | \pionmaimio n nuTepaTypy

0030p COOpaHHOW Hay4YHOH, | 33 kopoTkoe BpeMmSI.
TEXHUYECKOH M NaTeHTHOH | BnapeThb: HaBbIkamMy Noucka
MH(POPMALMK 1O TEMATHKE | U U3BMEYeHUst MHGOpMaLmm

HCCIIEI0BATENBCKOTO B cpege Internet.
pOoeKTa
MKB- | Cnocoben mianuposats padoty u | MKB- | CocraBnser oOmuit  mian | 3HaTh: OCHOBbI
2 BBIOMpATh ajeKkBaTHbIE MeToabl | 2.1 WCCJICIOBAHUS U JeTajbHple | MNTAHUPOBaHUS U BedeHus
pelIeH s Hay4HO- IUIAHBI OTAEIBHBIX cTafui, | XMMUYECKOro SKCNepuMeHTa.
HCCIIEI0BATEIbCKHUX 3a/1a4 B YmeT: CaMOCTOATEIbHO
00J1acTH aHATUTHIECKOM, paspabarbiBath nnau
. . 3KCnepuMeHTa C y4eToM ero
buzHIecKoi, HEOpraHHIeCKoli, netaneii.
OPraHUYeCKOM U TTOJUMEPHOMN BnageTtb: pacyeTHbIMU
XUMHN meToOamu pelueHus
2.2. CchopMynuUpoBaHHbIX 3aga4
Breibupaet

SKCTICPUMEHTAIIbHBIEC U
pacueTHO-TEOPETHUECKHUE
METOJIbI PeIICHHUS
MOCTABJICHHBIX 3a/1a4.




OTIK-
3.1

MNKB- CriocobeH Ha OCHOBe
3 KPUTHYECKOTO aHaIH3a
pesynbraroB HUP u HUOKP
OIIEHWBATh MEPCIIEKTUBBI UX
MPAKTHYECKOTO MPUMEHEHHUS 1
MPOJIOJDKEHUS padoT B 001aCcTH
aHAJTUTHICCKON, (DH3MIEeCKOH,
HEOPraHWYECKOU, OPraHM4eCcKON 1
MOJIMMEPHON XUMUH

3.2

Cucremaru3upyer

WH(POPMAITUIO, TTOITYICHHYIO
B xome HHWP um HUOKP,
aHATH3UPYET ee "
COTIOCTABIISIET c
JIUTEPATYPHBIMU TaHHBIMHU.

Ompenenser  BO3MOYKHBIC
HampaBJieHUs  paboT U
MIEPCIICKTHBEI
MPaKTUYECKOTO
MPUMEHEHUS  TMOJyYEHHBIX
pe3yIbTaTOB

3HaTtb: 4tO0 Takoe HUP un

HNOKP n pasnuyHble
doHAbI, 3HaTb, Kak
coCcTaBnseTcs 3asdBka Ha
rpaHT.

YmeTb: OCyLLEeCcTBNATb
NouckK ¢doHaoB,
duHaHcupyowmx  HUP  n
HWNOKP B cpeae VIHTEpHEHT.
BnapeTsb: CnocobHOCTb
npeaBnaeTb passutne
pesynbTatoB  paboTel B

JanbHeKwen nepcnekTmee.

12. O6beM AMCUUNIUHbI B 3a4eTHbIX eAuH

nuax/yac — 72/2.

PopmMa NpoOMeEXYTOUYHON aTTeCTaLMnU(3avem/sk3amer) 3a4€T

13. TpyaoeMmkocTb No Buaam yuyebHomn paboTbl

TpyooemMKkocTb
Bupg y4ebHol paboTbl Bcero 3 Mo Ce'v'engaM
Ne cemecTpa Ne cemecTpa
KoHTakTHas paboTa 36 36
Nekyum 36 36
npakTnyeckme -
B TOM Yucre: nabopaTtopHble -
KypcoBas pabota -
CamocTtosTensHasa pabota 36 36
lMpomexyToyHasa aTtTecTaums
WToro: 72 72

13.1. CopgepxxaHue pa3genoB QUCLMNIINHBI

Ne Peannsauus
n/n pasgena
HaunmeHoBaHne pasgena OVCUMNIIMHBL  C
CopepxaHve pasgena QUCUUnivHbI
ONCUMNIUHBI NMOMOLLbHO
OHMamnH-Kypca,
QYMK*
1 BeedeHue Uemm wn 3agaun «kypca. Haubonee obwme
0COBGEHHOCTN XMMMUMK NEPEXOAHbIX, PeaKo3eMernbHbIX
W pagvoaKkTUBHbIX (Npexae Bcero, f-) anemeHTOoB.
2. OcobeHHocmu xumuu | O630p xumun d- n f- aNEeMeHTOB; UX CpaBHUTENbHAsI

nepexodelx 3/ieMeHmaos.
QJIEMEHTOB.

XapaKkTepucTuka.

XuMms N MeTanfioxXmmus  aTux

3. Xumusi P33

CkaHaui, UTTpUR, NaHTaH. JlaHTaHOMAbl U aKTUHUABI.
OcobeHHOCTM NEPUOANYHOCTM B UBMEHEHNN CBONCTB
3TUX BNIEMEHTOB.

4 OcobeHHocmu paduoakmueHbIX
ayieMeHmo8 U CrOHMmMaHHouU
paduoakmueHocmu.  Kpamkas

MpumeHeHue

I'Ipeu,meT pagnoxmmMmmn n pagnomMmeTpun.

pagunomeTpun B aTOMHOWN

NPOMDbILLNIEHHOCTU U B HAYy4YHbIX NCCNegOoBaHNAX.




Xapakmepucmuka ceolicme
paduoaKmueHbIX U3ny4YeHud.

EcTecTBeHHblE paguOaKTUBHbIE SNEMEHTHI.
PagvoakTBHbIE CEMENCTBa ypaHa, Topusa u
aKkTMHoypaHa. 3aKkoHbl pagMoakTUBHOMO pacnaga.
PagnoaktmeHoe paBHoBecue. Anbgda-usnyveHue.
Ero npupoga. OHeprusa n npober anba-yactuy, B
BelecTBe. [MpoxoxaeHne anbda-yacTuL, Yyepes
BeLLecTBo. MloHM3auusa n Bo3byxaeHne aToMoB,
npounssoaMMble anba-yacTuuamu.
BeTta-usnyyenwne. Npupoaa, sHepreTMYECKUn CNekTp,
B3aumopgencTeue b6eta-yacTuL C BELLECTBOM.
Bo3byxaeHne aToMoB 1M MOHM3aUWs, Npou3Boaumas
P-yactmuamu. MNornoweHne 6eTa-u3nyvyeHns B
BeLLecTBe. JIMHENHbIN U MacCoBbIN KO3 PULIMEHTHI
nornoLeHns.

Mamma-unsnydenue. MNMpupoga, aHeprus ramma-nyyen.
B3sanmopgencTene raMma-kBaHTOB C BELLECTBOM,
doTOo3aNEKTPUYECKUN 3PP EKT, KOMANTOHOBCKOE
paccesHune, obpa3oBaHMe aNeKTPOH-MO3UTPOHHbIX
nap. « AHHUrMIALMA» Kak 0OHO 13 NPOSIBNEHUI
nepexoga maTepun 13 O4HOro B1aa B ApYromu.
MMornoweHne ramma-nsny4yeHu1s BELLLECTBOM.
JInHenHbIN 1 MaccoBbI KOAPDULNEHTI
nornowieHms. MoHmsaumoHHas cnocobHOCTb ramma-
N3nyyeHns.

HenTpoHHOe nanyvyeHme. Metoapl nonyyeHms
HENTPOHOB. QHeprust HEMTPOHOB. [poxoXxaeHne
HENTPOHOB Yepes BeLLecTBO. YNpyroe paccesHue.
Heynpyroe paccesHue. 3axsaT HEATPOHa SOpPOM,
afnepHasa peakuus, aenexHve saep. NonepeyHoe
ceueHune npouecca. NornoweHne HENTPOHHOIO
N3NyyYeHns Npu NpoxXoXxaeHun Yepes BELLECTBO.
EaovHuubl nsmepeHuns pagmoaktusHocTu. Kiopu.
Pesepdopa. PeHTreH. 'paMmm-akBUBaneHT pagus.
Bekkepens.

OcHoesbli aKkmueayuoHHO20
aHarnusa

Mpes metopa. BeiBOA ypaBHeHUs:, CBA3bIBaKOLLErO
N3MEPEHHYIO WHTEHCUBHOCTb HaBeAEeHHON
aKTMBHOCTM  C  COAepXaHuem  onpegensiemMoro
anemeHTa B npobe. AGCONIOTHLIA U OTHOCUTESbHbLIN
MeToabl aKTMBaLMOHHOIO aHanusa.
YyBCTBUTENLHOCTL METOAA.
HenTpoHHO-aKTMBALMOHHbLIA aHanu3. AHanmM3 no
nepuogy nonypacnaga, aHanuM3 C MNpUMEHEHNEM
CUMHTUNNSAUMOHHON raMmMa-CrneKTpoOMeTpUMN.
MoarotoBka obpasuoB Kk aHanusy. PasnoxeHune o6-

pasua, BBeaeHne HocuTenen. BbigeneHue
onpegensemMbix 3M1EMEHTOB c NOMOLLbIO
COOCaXOEHUS.
Xumuyeckue ceolicmea PagvoaktBHble anemMeHTbl B npupoge. [eoxnmus
351eMEeHMO8 ¢ ecmecmeeHHoU pPaaMo3NEMEHTOB. Pyabl. PapunoakTtnBHble

paduonakmugHoOCMbHo

cemeincTtea (psabl). MpupoaHble pagnoHyknuabl U
paguoaKTUBHbIE W30TOMbl 3fIEMEHTOB, MOCTOSIHHO
nonyvarmpLimecs B npupoge B pesynbTate sifepHbIX
peakumin. Mwurpaumsi paguoaKkTUBHbBIX 3MEMEHTOB,
mnsotonoB. Paguoxmmmnyeckunn aHanms. Bo3amMoXHOCTb
M3ydeHUss XMMWUN PafVMOaKTMBHOIO 3rieMeHTa Mo
nosefeHunto nboro 13 ero U30TOMNoOB, Kak crneacTeme
MOEHTUYHOCTU PM3MNKO-XNMUYECKNX CBOWCTB
n3otonoB. CoxpaHeHWe WHOUBMAOYaIlbHbIX CBOWCTB
3N1EMEHTOB NPU MpeAenbHO MarnbiX KOHLEHTpauusx.
OcobeHHoCcTUN noBeaeHust paanoaKTUBHbIX
3NEeMEeHTOB, CBSA3aHHbIE C ManbIMU KOHLEHTpaLUsSMK
(HEBO3MOXHOCTbL 0Dpa3oBaHMs CaMOCTOSTENbHbIX
TBEPAbIX a3 U NPOTEKaHUA peakuuMi C yyYacTUeM




HECKONMbKMX 4YacTull, codepXalluxX paavoakTUBHbIN
3NeMeHT, COBUM NoTeHUMarnoB BblgeneHus u T.4.).
OneKTpoHHAs CTPYKTypa TSXKEMbIX 3MEMEHTOB W

BO3MOXXHOCTb JarnbHenwero pacLumpeHmnst
nepuoan4yeckom CUCTEMbI. EcTtecTBeHHble 7]
WCKYCCTBEHHbIE paanoaKkTUBHbIE 3MNEeMeHTbI:

TEXHeUMn, NpPOMETUN, NONIOHWIA, acTaT, pagoH,
dpaHuMn, pagun, akTUHWUA, TOPWUWA, NPOTAKTUHUNA,
ypaH, HenTYHWWA, MAYTOHUA W TpaHCNyTOHMEBbIE
anemeHTbl. WcTopusi  OTKpbITUS, MNONOXEHWe B
nepnoanyeckon cucteme, SMNEKTPOHHAsA CTPYKTypa,
OCHOBHble M30TONbI, MeToAbl BblAeneHus n3
NPUPOOHbIX OOBEKTOB WMMAWM MOMYYEHUS C MOMOLLbIO
A0EepHbIX  peakuun, MeToabl  uaeHTudurkaumu,
dusnyeckme n xMMmmyeckmne CBOMUCTBA.

CTeneHun oKMCneHns aNeMeHTOB N UX YCTONYNBOCTD,
BaXHeWune xvMmnyeckme gOopMbl, UX MNONy4YeHue u
aHanma, NpakTu4eckoe UCnorb30BaHue.

Topun. Pyabl Topus. N3otonbl Topusi. Pusmdeckne
CBOWCTBa TOpUA. XMMM4eckmue CBOMCTBa TOpusl, ero
COeANHEHWIN: MeTannMYecKknin ToOpumn, okcuapl,
ranoreHngbl, cynbcuasl u 1.40. Conu Topus. Topuii B
pacTteope. KoMmnnekcHble coeuHeHUs Topus.
ConocTaBreHne CBOWCTB 3N1IEMEHTOB NOArPYNmbl
TUTaHa. BelgeneHne topusa ns pya.

YpaH. Pygbl ypaHa, u3otonbl ypaHa. CnocoObl
pasgeneHus n3oTonoB ypaHa, usmyeckne CBonCcTea
ypaHa. XuMMYeckme CBOMCTBA YypaHa W ero
COENHEHWUN: MEeTannMyecknn  ypaH,  OKcupbl,
ranoreHugbl, cochuasl, rmapuabl, Kapbwuabl,
HUTpMabl, cunuumngpl. Conu ypaHa: conu ypaHuna,
ypaHa-Tbl M nonuypaHaTbl. YpaH B pacTBope:
CTENeHN OKUCMEHUs, KOMMMEKCHble COeANHEHUS
ypaHa B pasHblX CTeneHsiX okucneHus. lNepekucHole
coeanHeHus. ConocTtaBrneHue CBOWCTB 3rEMEHTOB
noarpynnel xpoma. Cnocobbl BblAeneHus ypaHa w3
pya. [MpumeHeHne ypaHa. [lonHoe pasgeneHue
3N1eMEHTOB MPOAYKTOB pacnaja ypaHa u Topus,
CXeMbl BblOENEeHNs1 BCEX ANIEMEHTOB U3 YPaHOBbIX U
TOpUEBbIX pya.

HayuHbie ocHo8bl mexHonoauu
510epHO20 20proYe20

lMepepaboTka ypaHOBBIX pyg W WX KOMMIEKCHOE
nucnonb3oBaHue. Pusnyeckne n XMMmM4eckme MeToabl
oboralleHus, BCKpbITME YPaHOBbIX pya.
Cop6UMOHHO-3KCTPAKUMOHHbIE METOAbl W3BMEYEHUS
ypaHa w©3 pacTBOpoB W nynbn. [lpombiwneHHoe
nony4yeHNe MeTannM4yeckoro ypaHa, ero Crsaeos,
oKcuaoB, TeTpadTopmnaa u rekcadpTopuaa.
OCHOBHble XMMUWYECKME peakuun, UCnonb3yemble
npyv pasgeneHnn ypaHa, HEeNTYHUs, MNAYyTOHMS U
NPOAYKTOB AeneHusi. [naBHeWwne okucnutenu u
BOCCTAHOBUTENMW, TMPUMEHSIEMbIE B  TEXHOMOMMM
ypaHa, HENTYHUSI 1 NITyTOHMS.

OcHoebl 510epHO-3Hep2emuYecKko2o Uukna. Twvnbl
AAepHbIX peakuui. HelTpoHHbIe peakuuu.
BamepneHne HenTpoHoB. OCOBEHHOCTU peakuun ¢
MEANEHHbIMU U ObICTPbIMU HeWTpoHamu. [eneHue
AOep  TSXKenbIX  3NEeMEHTOB. Pacnpenenexue
NPOAYKTOB AerneHus no maccam un 3apsgam. LlenHsie
peakumun. lNpuHUMN OENCTBUS AO0EepHOro peakropa.
AnepHoe roptovee, 3ameanuTenu, TENMOHOCUTENN.
Peakmopeil. KOHCTPYKUWOHHbIE 0CODOEHHOCTU
peaKkTopoB Ha ObICTPbIX W TEMOBbIX HEWTPOHAaX.
BeliectBa n matepuarnbl, NPUMEHSIEMbIE B Ka4ecTBe
3amegnutenen, TenrnoHocuTenen, oTpaxartenem u




aeTanemn KOHCTPYKUUA.

TennoBbigensawowmne 3NEMEHTHI Ha OCHOBE
MeTannoB: ypaHa, Topusa. Kepamuyeckue TBIfbl,
060104KM TBIMOB M3 ANIOMUHKS, MarHusl, LMPKOHMSA U
nx cnnaBoB. KOHCTPYKLMS TB3MOB.

lNepepabomka 065y4eHHO20 $I0epPHO20 20pPHYE:0.
MoproToBuTEnbHLIE MpoOLECCHI MpU  nNepepaboTke
A0EPHOrO rOpHYEro, «oXMaXaeHuey», mexaHudeckast
obpaboTka, pacTtBopeHne o0Oono4vYek TBIMIOB U3
pasnu4YHbIX MaTtepuarnos 1 CniaBoB.

OOwme npuHUMNBbI MOCTPOEHUS TEXHOJTOMMYECKUX
cxeM npu nepepaboTke sSSAEPHOro roproyero.
OcagutenbHble npouecchl nepepaboTKu roproYero ¢
LUenbio Mosfly4eHus1 MIYTOHUSA: NaHTaHCyNbMaTHbIN,
dhTOPUAHBIN, BUCMYTGOCHATHbIN. MNoBsepeHune
OCKOJIKOB [efeHusl Ha oTaeNbHbIX CTaansix npowecca
ocaxaeHus.

OO0wme npuHUMNBI NOCTPOEHUS TEXHOIOMMYECKMX
CXeM Mpu nepepaboTke SAepHOro roptoYero.
AKecmpakyuoHHO-xpoMamozpaghudyeckue memoodbl —
OCHOBa MEXHO02UYECKUX rnpouecco8 6e30mxodHbIX
rpousgodcme. XvMusa NpoLEecCOoB 9KCTpakuum ypaHa

" TpaHCypaHoBbIX 3MeMeHToB
KMcnopoacoaepkaLimmm opraHN4YecKMm
pacTBopUTENsMY, docopopraHmyeckumm

COEAVMHEHMSIMM U aMUHaMU. OKCTPaKUMs XenaToB.
PasgeneHne ypaHa W TpaHCYpaHOBbLIX 371EMEHTOB
MOHOOOMEHHbIMU MeTogaMMu.

lMepepaboTka 0OGMYyYEHHOrO SA4EPHOrO  roproYero
CyXxmmMmun mMmetTogamu.

Mpouecchl pasgeneHnsi, OCHOBaHHLIE Ha PasnMYHON
netydyectn TOPUOOB, 3IKCTpaKUMsl M3 pacnnaBoB
XKUOKMMK  MeTannamu u consmu. OkucnuTenbHoe
LunakoBaHue. dnekTpopadHNpPOBaHME.

OcHoesbl npuknadHou
paduoxumuu

MeueHble coeanHeHus. MonyveHve un
naeHTUrKaunsa meveHbIX CoeanHEHUN.
Xumunyeckne, PU3NKo-XxumMmyeckmne, SaepHo-
XUMUYECKME U BUOXMMUYECKME METOObI CUHTE3a.
Mpouecchl aBTOopaguonunsa. XmMmns ynbtpa-
KOPOTKOXUBYLLUNX BUOrEHHbIX PagMOHYKNNO0B.
PagnoxmmMmuyeckune acnekTbl MO3UTPOHHO-
3MUCCMOHHOW TOMOrpaduu.

PaguvoakTuBHble MHOMKATOPbI B HAyKe U TEXHOMOIMK.
OcHoBbI MeToAa pagnoaKkTUBHBLIX MHAMKATOPOB.
lMpumMeHeHue pagnoakTUBHbLIX N30TOMNOB B
aHannTU4eCKom, opraHNYecKomn n n3ndeckon
xumuun. iccnegoBaHune CTPYKTYPbl U CTPYKTYPHbBIX
NU3MEHEeHNn XuMn4ecknx coeauHeHnin. OnpeageneHve
AaBreHns napa TpyaAHONeTy4mx BeLecTB.
VccnegoBaHue paBHoBecui. N3yyeHne KUHETUKM 1
KaTanusa. ViccrnegoBaHue nNpoLeccoB MUrpaumm
(Bnddysnm, anekTponUTUYECKon NPOBOANMOCTH,
Tepmudeckon anddysnm n 1.n.). KoppensaumnoHHbin n
N30TOMHbIN 3 PeKTbl. XMMUYECKME acneKThbl
MCNonb30BaHUA paanoHyKNaoB B Guonornm u
MeauLmMHe.

Xumms penkmx anemMmeHToB

MonoxeHne peakux M paanmoakTUBHbBIX 3IEMEHTOB B
nepvoanyeckon cucteme A.M. MeHpeneeBa M ux
3MEKTPOHHOE CTPOeHme. PegKko3eMenbHbIe 3M1EMEHTDI,
NlaHTaHoMoAbI n aKTUHOWAbI. sBneHune
NaHTaAHOMAHOro CXKaTus. BTOopuMyHas nepmoaMyHOCTb
B rpynne NaHTaHOWAOB. PaMOaKTMBHbIE CEMENCTBA.




Mpoctblie BewecTBa. OCHOBHblE M MHAMBWUAYaSbHbIE

busnyeckne, OU3NKO-XMMUUECKNE W  XUMUYECKUE
CBOMCTBA  peakux  3neMeHToB.  CoeauHeHMs.
CTpoeHue, GU3NKO-XMMUYECKME U XMMUYECKue

CBOWCTBA BaXKHENLIMX BUHAPHBIX COEANHEHUIA PEaKUX
3NIEMEHTOB — OKCWMAOB, ((PTOPUAOB, XNOPUAOB,
rmapuaoB, cynbduaosB, KapbuaoB U Aap., conen —
cynbartoB, HuTpaToB, ¢ocdhatoB M Ap., a Takxke
KOMMNIEKCHbIX COEAMHEHWI. PacTBOpbl COeANHEHUM
penKux 3neMeHToB.  KomnnekcoobpasoBaHue B
pacTBopax. KOHCTaHTbl YCTOWUMBOCTM KOMIIEKCHbBIX

MOHOB. Paabl YCTOI‘/JILWIBOCTVI KOMMMEKCHbIX
COEANHEHMWA, M'vaponus n nonnMepusaums.
OKMCNUTENbHO-BOCCTAHOBUTESNbHbIE peakuunn B

pacTBopax. DU3MKO-XMMUYECKME METOAbl aHanmsa
peaKUX U PaavOaKTUBHbIX 3/1EMEHTOB.
13.2. Tembl (pasgenbl) AUCLUNIIUHBLI U BUAbI 3aHATUNA
Buapl 3anstuii (4acoB)
No H Jlekiuu | IIpaktuueckue | Jlabopatopusie | CamocTos- Bcero
w/n anMEHOBaHUE pas3/eiia JUCIUIUINHBI TebHAs
pabota
1 Beenenue 2 0 2
2 OCOOCHHOCTH XMMHHU TEPEXOIHBIX 4 4 3
JJIEMEHTOB.
3 Xumus P30 4 4 8
4 | OcobenHoctn pannoaKTUBHBIX
3JIEMEHTOB u CIIOHTaHHOU
paarOaKTUBHOCTH. Kparkas 4 4 8
XapaKTEepPUCTHKA CBOMCTB
PaIMOAKTUBHBIX H3Ty4YEeHUH.
S OCHOBBI aKTUBAILIMOHHOTO aHAJIN3a 4 4 8
6 XHUMUYECKUE CBOKCTBA DJIEMEHTOB
C €CTECTBEHHOU 4 4 8
paarOIaKTUBHOCTHIO
7 Hayunble 0CHOBBI TEXHOJIOTHH 4 4 8
SIZIEPHOTO TOPIOYErO
8 OCHOBBI IPUKJIAJHON PalMOXUMUU 4 4 8
9 XHMHS pEIKUX 3JIEMEHTOB 6 8 14
Hroro: 36 0 0 36 72

14. MeTognyeckue ykasaHus ans ooy4arowmxcs no 0CBOEHUIO AUCLUNIIUHDI
(pekomeHdayuu obydarowumcs o 0c8oeHUIo ducyunuHbl: paboma ¢ KoHcrnekmamu fnekyud,
rnpe3eHmauyuoHHbIM MamepuarsoM, 8bIMNOoSTHeHUE npakmuyYeckux 3adaHul, mecmos, 3ad0aHull mekyw,eu
ammecmauyuu u m.o.)

OpraHM3au,m| n3yyvyeHusa aucumniiMHbl npeanonaraeT:
n3y4yeHme OCHOBHbIX U OOMNOJTHUTENbHbIX NUTEepPaTypHbIX NCTOYHUKOB;
BbIMNOJIHEHNE MNMPAKTUYECKOIro 3agaHund;
TeKyLLI,VII7I KOHTPOI1b yCneBaemMoCTu B d)opme YCTHOIO onpoca u 3allunTbl peq)epaTOB MO OCHOBHbIM

pasgenam QUCUMUNIUHBI.




15. lNepeyeHb OCHOBHOM U [OOMNOJSIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,

Heoo6XxoAuMbIX ANA OCBOEHUSA ANCLUNIIUHBI (criucok numepamypbl 0pOPMIISEMCS 8 COOM8emcmauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex sudo8 UCMOYHUKOS)

@) OCHOBHAas1 JINTeparTypa:

Ne n/n NcTo4uHMK
O6oposckun V.M. OcHOBbI pagnauoHHOM 1 XMMu4eckon 6esonacHocTu : [yuebHoe nocobue] / U.M.
1 O6oposckun .— [donronpyaHeiii : N3gatensckun gom Nutennekr, 2013 .— 300 c. : un., Tabn. —

Bubnuorp.: ¢.282-300 .— ISBN 978-5-91559-148-5.

0) NONOJIHUTEJIbHAS JINTepaTypa:

Ne n/n UcTouHuUK

XvmMmuns pesko3eMenbHbIX U PagnuoaKTUBHbBIX 3NEMEHTOB : B 3 T. : y4ebHUK Ans cTya. By30B, 006y4. No
HanpasneHunto 510500 "Xumua" n cneuymnansHocty 011000 "Xumus" / nog pea. KO. 4. TpetbakoBa .— M. :
2 Academia, 2004- .— (Bbicwee npodeccmoHansHoe obpasoBaHme. EctecTBeHHble Haykun) .— ISBN 5-
7695-1437-X. T. 3: Xumnsi nepexoaHbIx anemMeHToB, kH. 2 / A.A. [lposgos [u gp.] .— 2007 .— 399, [1] c.
: un., Tabn. — Bubnworp.: c. 391 - 398 .— ISBN 5-7695-2533-9.

BekmaH N.H. Pagnoxumus - yuebHoe nocobue B 2-x Tomax T. 1. dyHaameHTanbHas pagnoxmmms
Y4yebHuk 1 npaktukym / U. H. BekmaH. - M.: U3a. KOpant, 2014. - 473 c.

4 INutBmHoBa T.E. Metannyprus uttpusa n naitaHongos / T.E. JluteuHosa. CankT-lNeTepbyprckuii
rocyaapcTBeHHbIV ropHbii yHuBepcuteT. CI16, 2012. — 272 C.

5 BbekmaH N.H. Pagnoxumus - Kypc nekuun - yuebHoe nocobue / N.H. bekman . - M.: M3g. MI'Y, 2006 .
569 C.

6 Hedepnoer B.[0. Pagnoxmmuns Yueb. Nocobue. — / Hedbepos B.[., Tekctep E.H., Toponosa M.A. M.

Bbicw. Wk. —1987. — 272 c.

Xumuns aktuHomaos : B 3 1./ Pea. k. Kauy v gp. T.2 /Mep.c anrn. U.A.JlebegeBa u gp. nog pea.
B.®.MacoepoBa .— 1997 .— 662 c. : un. — ISBN 5-03-001883-2 : 118.75.

8 Xumuns aktuHomaos : B 3 1./ Pea.: k. Kay v gp. T. 3 /Mep. c aHrn. N.A. Jlebeagesa u ap. nog pea..b. ©.
MscoepoBa, C.A.lNepeBanoBa .— 1999 .— 662 c. : un. — ISBN 5-03-001886-7 : 28.00.

6) MH(MOPMAIMOHHBIE AIIEKTPOHHO-00Pa30BaTeILHBIC PECYPCHI:

Ne /i Hcrounuk
13 www.lib.vsu.ru
14 Humepnem nopman ons xumuxos http://www.chemweb.com

16. MNepeyeHb y4yeOHO-MeTOAUYECKOro obecnevyeHUss ANsl CaMOCTOSAITENIbHOW paboTbl
(yyebHo-memoduydeckue pekomeHOauuu, nocobusi, 3adayHuku, Memoduyeckue yKasaHUsi 0 8bIMOHEHUI
npakmu4yeckux (KOHmporsbHbIX) pabom u 0p.)

Ne n/n NcTOYHMK

1 depnopos MN.N. Ownbkm npu NOCTPOEHUM AnarpammM COCTOSIHUS ABOMHbIX cuctem /
M.N.®epopos, IN.M ®egopos., O.B. Apobotr M.: MUTXT nm. M.B. JlomoHocoBa, 2005, 181 c.
Bect A. Xumus tBepgoro tena. Teopus n npunoxenus: B 2-x 4. / A. BecT; nep. ¢ aHrn. - M.:
Mwup, 1988. —4.1. - 558 c.
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17. OOpasoBaTefnbHble TEXHONIONMU, MUCNONb3yeEMble NpU peanusauum Yy4ebHOWM
ONCLUMNIINHBI, BKIOYasi AUCTaAHUUOHHble oOpa3oBaTtenbHble TexHonoruun (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoe ob6y4yeHue):

Nekuun: BBOOHbIE, MOTOYHble, O0O630pHbLIE, nNPOBGMEeMHbIe; CeMUHapckue  3aHATUS,
CaMOCTOATENbHbIE U KOHTPONbHble pPaboTbl  KOMMOKBUYMbI, PYGEXHbIE KOMMOKBUYMbI,
nabopaTtopHble paboThkl, NpreM NabopaTopHbIX paboT, UTOroBOE 3aHATHE.

18. MaTepnanbHO-TeEXHUYECKOEe obecneyeHme QUCLMNIINHBI: cTaHgapTHoe 060opyaoBaHve
nabopaTtopuii No obLLen U HEOPraHMYECKOW XM — NabopaToOpPHbIE CTOSbI, BbITSXKHbIE CUCTEMBbI,
TEXHOXMMUYECKME N aHaNUTUYECKNE BECHI, NEYN, CyLLUNIIbHbIE LWKadbl, KOMNbIOTEPI, NabopaTopHas
nocyga, xmMmmnyeckme peaktmsbl U T. 0. (K. 358-1, k.358-2, k. 166). T cpencrea 6onee KOHKPETHO
npeAcTaBneHbl B crieaytollen Tabnuue.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4388&TERM=%D0%9E%D0%B1%D0%BE%D0%B4%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%98%D0%BB%D1%8C%D1%8F%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/
http://www.chemweb.com/

No Iudp HasBanwue Ne u Ha3BaHUMe O6opynoBaHue
CTpo JIMCTIATUTHHBI JIMCTIATITHHBI ayIUTOPHH
KA
B YII
15 439 Hoyt0yk, nmpoekrop, sKpaH
Jleknmonnas
AYJAUTOPHS HM.
npodeccopa
SILA. Yras
358 Yuebnas XuMHgecKas MoCy/1a U PeaKTHBbI
maboparopust Axsaguctiwuistop 19-10 (TromeHs)
uM. mpodeccopa
AIL Tankuua. Bans Bogsgnas LB-140 — 2mr.
®TABO2= | Tipaxriym 10 | Becys "Ohaus"AR -2140
XuMus obmeit i
OTA.B.02 PE/IKO3EMEITBHBIX | peoprapmuecko | Beckl anamuruueckne HTR-224 CE Shinko
D | X Bectt ACOM JW-1

Memranka MmarautHas 0e3 HarpeBa Big squid - 21mT.

Tepmocrar LT 311

Dotomerp poroanextpryeckuii KOK-3-01-"30M3"

IlTkad BHITSHKHOM - 21T,

[Ikad BEITSHKHOM IS pabOTHI ¢ KUCIOTAaMH - 2IIT

kad cymmmsaeri HIC-80-01

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

I'Iepequb KOMMEeTEeHLM1N C YKa3aHuem 3TtanoB (bOpMMpOBaHI/IH U NnaHupyembiX pe3ynbTaToB

obyyeHus
Kog v conepxaHue MnaHvpyemMble pesynbTaThl ATanbl opMUpoBaHms
KOMMeTeHummn (Mnm 06yyeHuns (nokasaTtenm KomneTeHumm (pasgensl (Tembl) o0C*
ee vyacTu) [OCTUXEHUA 3a4aHHOrO ANCLMMAMHBI UMM MOAYNA U UX (cpenocTBa
YPOBHSI OCBOEHMSA HanMeHoBaHue) oLIeHMBaHWSA)
KOMMNeTeHLUM NOCPeacTBOM
dopMUpOBaHUS 3HAHWUN,
YMEHWIN, HaBbIKOB)
1 2 3 4
[IKB-1 3Hath: OCHOBHBIE THUIIBI 1.1. OcobeHHOCTH XUMHH KP
Brnanenue ($a30BBIX PAaBHOBECUHU B C | DJIIEMEHTOB MOATPYIIIIHI
COBPEMEHHBIMHA yuyactuem P30, tutaHa. CpaBHEHHE CBOMCTB
KOMITbIOTEPHBIMU JAHTAHOUOB U aKTUHUJOB | TUTaHAa (MPOCTOE BEIIECTBO U
TEXHOJOTHUSIMHU COCTMHEHMS) CO CBONCTBAMH
MJITAHUPOBAHUU LIUPKOHUS U TapHUSL.
HCCIIEIOBaHNH, 1.2. Peaxue u O1aropoaHbie
MOJIy4YECHUE U METAJIJIbI; 3JIEMEHTHI CEMEUCTB
oOpaboTka TaJuTaiust v TIATHHBI.
pe3yJIbTaToOB HayuHnble 0CHOBBI
HAaYYHBIX KOHIEHTPUPOBAHUS U
3KCIIEPUMEHTOB, BBIJICJICHUS ATUX METAJIJIOB
coop, oopaboTka, pu A00bIYE U3 PyA
XpaHEeHHe, 1.3. Jlautanouns! u
MpEICTaBICHUS B BHYTPEHHSISA IEPUOIUYHOCTb.
repeaye HayqYHou Oco0eHHOCTH XUMUH LIEPHS |
nHpopmarun TepOUs, EBPOIUS U UTTEPOUSI.




IIKB- 2 YuMers: Teopernuecku 2.1.EcrecTBEeHHBIE KP
[InanupoBanue IIPOrHO3MPOBATh U PEIIaTh | PaJHOaKTUBHBIE SJIEMEHTHI.
paloThI U BEIOOP HECJIOKHBIE 33/1a4H, 3aKOHBI paJMOAKTUBHOIO
aJICKBATHBIX CBSI3aHHBIE C KHHETUKOU pacnaga. Kuneruka siaepHbIx
METOZOB PEUIEHUST | pPaIuOaKTUBHBIX peakuuii eCTECTBEHHOTO
Hay4HO- IIPEBPALLCHU. paaAMalMoOHHOrO pacnajia
HCCIIEIOBATEIbCKUX (peaxuuu epBoro MopsiIka)
3aa4 B 00JIaCTH Anbda-uznydenue u qpyrue
aHAJUTUYIECKOM, BU/JIbl U3TyYEHHUI.
¢buznveckoii, 2.2. Anba-pacnan. Psnpr
HEOPraHU4YEeCKOH, ypaHa 1 TOpHs.
OpraHUYeCKON U PannoakTuBHOE paBHOBECHE.
MOJIMMEPHOU 2.3. bera-uznyuenue.

XUMHH IIpupona, s3HEpreTHYECKUI
CIIEKTp, B3aUMOJEICTBHE
0eTa-4acTull C BEIIECTBOM.
Bo30yxnenue aToMoB U
MOHU3AIMS, TPOU3BOAUMAs 3-
yactuuamu. Ilornomenue
0eTTa-u3y4yeHus B BEILIECTBE.

Crnioco6HOCTH Bnaners: 3.1. l'amma-u3nyyeHue. KP

OLICHUBATh BozmoxHOCTAMU [Ipupona, sHeprus raMmma-

MIEPCIIEKTUBBI UX [IPUMEHEHUS nyden. Bzaumoneiicreue

IIPaKTUYECKOTO paZoaKTUBHBIX raMMa-KBaHTOB C BEIIECTBOM.

MIPUMEHEHHUS U AJIEMEHTOB. [ornomenue 3toro

IIPOJOJIKEHUS n3nydyeHus. lonnsannonHas

pabot B obnactu CIOCOOHOCTH TaMMa-

aHAJINTUYECKOH, U3ITy4ECHUS

¢buznvecKoi, 3.2. HeiirpoHHOE U3ITyYeHHE.

HEOpPraHUYECKOH, MeTtopl osTy4eHus

OpraHUYeCKON U HEHUTPOHOB. DHEPIHUsl

MIOJIMMEPHOU HEUTpOHOB. [IpoxoxacHue

XUMUHU HEUTPOHOB Y€pE3 BEIIECTBO.

Yupyroe u Heynpyroe
paccesinue. Bo3MOXHOCTB
3axBara HEUTPOHA APOM.
3.3. HeiirpoHHOE M3TydeHHeE.
3axBaT HEUTPOHA AJIPOM,
JIepHas peaKkus, 1ejIeHne
anep. [lonepeynoe ceuenne
npouecca. [Tornomenue
HEHUTPOHHOT'O U3JIy4EHUs IIPU
MIPOXOKJICHUH Yepe3
BelecTso.Penkue Buabl
pPaaMoOaKTUBHOIO pacnana
(O3UTPOHHBIN U Jp.).

IIpome:kyTouHasi arrecranus (3a4er) KM
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20. TunoBble OLEHOYHbIE cpeactBa M MeToaMyeCKuMe wmMatTepuanbl, onpegenstoliue
npoueaypbl oueHnBaHunsA

20.1. TeKywWwMn KOHTPOSb ycneBaeMoCTHn

KoHTpornb ycneBaemocT¥ NO AUCUMUMMWHE OCYLLECTBNAETCA C MOMOLLBIO CredylolWmnx OLEHOYHbIX
cpencTB — KOHTpornbHon paboTsl (KP).

Mpumep TMNoBoro 3agaHus KP

KonTpoasnas padora
1. OcobeHHOCTH XUMHUU JIEMEHTOB MOATPYIIITLI BaHaust. CpaBHEHHE CBOMCTB BaHAUS (IIPOCTOE BEIIECTBO U
COEIMHEHHMsI) CO CBOMcTBaMH HMOOUS U TanTana. Mcnons3oBanue Nb u Ta B simepHoii sHEpreTHKE.
2. bera-uznyuenue. Ilpupona, sHepreTHUecKuil CHEKTp, B3aUMOEHCTBUE OeTa-4acTHIl C BEIIECTBOM.
Bo30yxaeHne aTroMOB W MOHHW3ANHMs, NMpou3BoAMMas [-uactuiamu. lloryiomenne OeTTa-u3mydcHHs B
BEILIECTBE.

3. OCHOBBI SIIEPHO-PHEPTETUYECKOr0 IUKJIA. THMBI SACpHBIX peaknuid. HelTpoHHBIE peakuuu.
3amenneHne HEMTpoHOB. OCOOEHHOCTH PEAaKUMH C MEUIEHHBIMU M OBICTPHIMH HEHTpoHamu. [leneHue
AIep TSDKEIBIX JJIEMEHTOB. PacmpeneneHune NpOLyKTOB JelN€HHMS IO MaccaM M 3apsnaM. lLlenneie
peakuuu. [IpuHiun nelcTBus AAEPHOTO peakTopa. S nepHoe roprodee, 3aMeIJINTENN, TEIUIOHOCUTENH.

4. Kuneruka peakuuil paJuoakTUBHOTO pacrma/ia 3JIEMEHTOB.

TpeboBaHUS K BLINOMTHEHUIO 3a4aHWIA (UNK WKanbl 1 Kputepun oueHnBaHns KP)

KPATEPUI ONEHUBAHMS KOHTPOJBbHOM PABOTBHI

OTJHMYHO XO0pO1IOo YAOBJICTBOPHUTEJIBHO | HEYAOBJCTBOPUTEIbHO
Bcecroponnee, [TonHoe 3HaHME 3HaHue yuebHoro | OOHapyKUBalOTCA
cucTeMaTH4YecKoe U y4eOHOro MaTepuaiia, MmaTepuaia B 00beMe, | CyLIECTBEHHBIE
IyOOKO€ 3HAHUE OCHOBHOM HEOOXOOIMMOM I poOeTbl B 3HAHUAX
y4yeOHOro Marepuana, | peKOMEHJOBaHHOM K JlaJIbHEUIIIETO OCHOBHOT'O Y4€OHOr0o
OCHOBHOH 1 3aHSTHIO. OCBOEHUS MaTepuana,
JIOTIOJTHUTEBHON OO6ymarormmiics JUCITUTIMHBL, 3HAKOM C | JIOMYCKAIOTCS
JIUTEPATYPHI. MOKA3bIBAET CUCTEMHBI | OCHOBHOMU MPUHIAITHATHEHBIC
[IposiBnenue XapakTep 3HaAHU 1Mo JTUTEePaTypOd, OLIMOKY MIPU OTBETE
TBOPYECKHUX JUCHUIIMHE(MOYJII0) U | pEKOMEHJ0BAHHON K Ha BOIPOCHI.
CIOCOOHOCTEH B CIOCO0EH K 3aHATHUIO.

MOHUMaHUH, U3JI0KEHUU | CAMOCTOSITEIbHOMY OOymaromuiics
Y UCTIOJIb30BaHUU MIOTIOJIHEHUIO U JIOITYCKaeT
y4eOHOro OOHOBJICHHIO B X0JI€ MOTPEIIHOCTH, HO
IIPOTrPaMMHOTO JalNbHeNIe yueOHou obnamaer
Marepuana. paboTel U HE00XOIMMBIMH
npogeccuoHaTbHON 3HAHUSMU TI0]T
NeSITeIbHOCTH. PYKOBOJICTBOM
MpenojaBaTes.
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20.2. NMpomexyTo4yHas atrecTayus

lMpomMexyToyHast aTTecTaums (3ayveT) NO AUCLUMUNIIMHE OCYLLECTBMSETCA C MOMOLLbIO CreayoLwmx
OLEHOYHbIX CpeacTB
lNepeyeHb BONPOCOB K 3a4eTy:

Bomnpocsl k mpoMeXyTOYHON aTTECTalUH.

1. OcobeHHOCTH XMMHHU DJIEMEHTOB MOATpYNIbl ckaHmus (Sc, Y, La). CpaBHEHHE XUMHH ATHX JJIEMEHTOB C
XMMUEHN aTIOMHHUSA U 2JIEMEHTOB IOATPYIIIBI FAJUINS.

2. OCOOCHHOCTH XMMHUH 3JIEMEHTOB MOATPYyNIbl TUTaHa. CpaBHEHHE CBOMCTB THTaHa (IIPOCTOE BEMIECTBO H
COEIMHEHUSI) CO CBOMCTBAMU LIUPKOHUS U TaHHUS.

3. OcoOeHHOCTH XUMHH 3JIEMEHTOB MTOATPYIIBI BaHaausa. CpaBHEHHE CBOMCTB BaHAAHS (IPOCTOE BEIIECTBO U
COEIMHEHMsI) CO CBOMCTBaMU HHOOUs U TaHTaja. Mcnonb3oBanue Nb u Ta B siiepHoi sHEpreTHke.

4. OcoOGEHHOCTH XMMMHU 3JEMEHTOB HOArpymImbl Xxpoma. CpaBHEHHE CBOWCTB Xpoma (IIPOCTOE BELIECTBO U
COEIMHEHMsI) CO CBOMCTBaMHU MOJIMOI€Ha U BoJb(hpama.

5. Kparkas xapakTepUCTHKa 3JIEMEHTOB IOArPYIIBI MapraHua. XUMHYECKHE U paJHallMOHHBIE CBOMCTBA
texHeuus. [Tomyuenue 3Toro aneMeHTa U NPaKTUYECKOE UCIIOIB30BAHUE €0 COCIUHEHUMN.

6. DneMeHTHl ceMeiicTBa JKene3a: XuMuieckue cBoiictBa. OCOOEHHOCTH PaMOAaKTUBHBIX H30TONOB KOOAIbTA
U UX IPUMEHEHHE.

7. Penkue u OnaropojHble METaJUIbl: 3JE€MEHTBl CEMEWHCTB MNaagus M IUIaTHHBL. HaydHble OCHOBBI
KOHLIEHTPUPOBAHUS U BBLAEIECHUS TUX METAJIOB IIPU 100bIYE U3 PYA.

8. Penkue m GraroposiHble METajUIbl: TSDKEJNbIE 3JEMEHThl moArpymisl Menu (Ag, Au). Hayunble OCHOBBI
KOHIIEHTPUPOBAHUS U BBIACICHUS ATUX METAJUIOB IPH JOOBIYE U3 PYI.

9. PtyTh Kak Onaropozuslii Metaiu1. Beiaenenue storo anemenTa u3 pya. KoHTpacT cBOWCTB IIMHKA U KaJAMUS
U CBOMCTB pTYyTH. [IprunHbL.

10. JlanTaHOUABI U BHYTPEHHSIS IEPUOANIHOCTh. OCOOEHHOCTH XMMHUU LIEpHs U TepOusi, €BpOIHs U UTTEPOUsL.
11. Dddexts d- u f-3nexrponHoit koHTpakiwu. [IposBnenus >Tux 3¢ppexkToB B HpU3NIECKUX U B XUMUUECKUX
CBOMCTBAX JIEMEHTOB U COeqUHEHUN. [Ipumepsl.

12. AxtuHuasl. Paznuume B cBoMcTBax MepBbIX 7 M MOCIEAHUMX 7 akTMHUAOB. KparTkas XapakTepucCTHKa
XMMUYECKHUX CBOMCTB TOpPUs, IPOTAKTUHMS, ypaHa, HENTYHHs U IITyTOHUs. CpaBHEHUE CBOMCTB JIAHTAHOUIOB
U aKTHHUJIOB.

13. EctecTBeHHBIE paJAMOAKTHBHBIE AJIEMEHTHI. 3aKOHBl PAaJUOAKTUBHOIO pacnana. KuHeTuka saepHbIX
pEaKLUil eCTeCTBEHHOTO PaJHallMOHHOrO pacmaja (peakuuy NnepBoro nopsaka) Anb(a-usiydyeHue U Apyrue
BH/IbI U3ITyYEHUH.

14. Anbda-pacnan. Psasl ypana u topust. PagnoaktuBHOe paBHOBECHE.

15. bera-uzmydenue. IIpupona, sHepreTMdeckWid CHEKTp, B3aUMOJICHiCTBHE O€Ta-4acTHIl C BEIECTBOM.
Bo30yxneHue aToMOB M MOHM3auus, NpousBoauMas [-uactuuamu. [loryomenue Oerra-u3ilyueHus B
BELIECTBE.

16. I'amma-uznyuenue. Ilpupona, sHeprus ramma-iydeil. BzammozeiicTBue raMMa-KBaHTOB C BEIIECTBOM.
[Tornomenue sToro n3nyyenus. MloHn3annoHHas ClloCOOHOCTh FaMMa-U3ITy4eHHS

17. HeititponHoe wu3nydeHue. MeToapl MOJydYeHUS HEUTPOHOB. OHeprus HeWTpoHOB. [IpoxoxkneHue
HEUTPOHOB Yepe3 BEIIECTBO. YIIPYTrOe U HEYNIPYToe paccessHre. BO3MOXKHOCTB 3aXBaTa HEUTPOHA SIPOM.

18. HeifrponHoe wu3nmyueHue. 3axBaT HEHTpPOHA sIpoM, sifepHas peakuus, aeneHue suep. llomepeunoe
cedeHue npouecca. Iloromenne HENTPOHHOTO U3IIY4YEHUS IPU IPOXO0XKIAECHUU Y€PE3 BELIECTBO.

19. Penxuie BuabI painoakTUBHOIO pacnaja (Mo3suTpoHHbIN U Ap.) [Ipumepsr.

20. PaguoakTUBHOCTb U Te€0JIOTHUECKast (aApXE0I0rniecKas) XpOHOJIOTUsl: CyThb OCHOBHBIX METO/IOB.

21. AKTHMBanMOHHBI aHanu3: uaesd Mmeroaa. CBsA3p MeXAy HM3MEPEHHOM WHTEHCUBHOCTBbIO HABEAECHHOU
aKTUBHOCTH U COJEP KaHUEM OIPEJENIAEMOro IEMEHTa B IIpoode.

22. OCHOBHI SIIEpHO-?HEPTETHUECKOTO IMKIA. TUIBL A/IepHBIX peakiuil. Helitponusie peakuuu. 3amennienme
HEeHUTpOHOB. OCOOEHHOCTH peaknuii C MEIUICHHBIMH W OBICTPBIMH HEUTpoHamH. JleneHue simep TKENbIX
aneMeHTOB. PacnpenencHue mpoayKTOB JedeHHs 1O MaccaM M 3apspaMm. llennsle peakuuu. IlpuHinmn
JEUCTBUA SIEPHOTO peakTopa. SnepHoe roproyee, 3aMeIIUTENH, TEIUIOHOCUTEIH
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23. Peakropsl. KOHCTpYKIIMOHHBIE OCOOCHHOCTH PEakTOPOB Ha OBICTPBHIX M TEIUIOBBIX HEHTpoHaX. BemiecTna
A MAaTepHalibl, NPHUMEHSEMBbIE B KA4YEeCTBE 3aMEJINTENICH, TEIUIOHOCUTENEH, OTpa)¥xaTened | JeTallel
KOHCTPYKUMH. TeIruIoBbIIEIAIONINE IEMEHTHI HA OCHOBE ypaHa, Topusl. KoHCTpyKIus TB3JI0B.

24. OU3MKO-XMMHUYECKUE OCHOBBI PA3/ENICHUs] PA3IMYHBIX H30TONOB 31eMeHTOB. [Ipumepsl. Paspenenue
H30TOIOB ypaHa.

OnucaHune KputepmeB U LWKanbl OUeHUBaHuA KOMMeTeHLun (pGSyHbTaTOB o6yqe|-|m=|) npu
ﬂpOMe)KYTO‘-IHOﬁ aTTecrtauumn

Ona oueHuBaHua pesynbTatoB OOy4eHUS Ha 9SK3aMeHe/3ayeTe MCMonb3ylTca crnegylowme
nokasatenu (3YHbl 13 19.1):
1) 3HaHue y4yebHOro matepvana u BnageHue MOHSATUMHBIM annapaTtoM — BaXXKHEWLWMMU XUMUYECKUMU
MOHATUAMU N OCHOBHBIMW YHEHNAMU; BUONOrNYECKYIO POSfb ANIEMEHTOB U NX COEOUHEHUI. ;
2) yMeHMe CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHune nnntocTpupoBaTb OTBET NpumMepamu, hbaktamm, JaHHbIMU HayYHbIX UCCNeaoBaHWM;
4) yMeHue NpUMEHATb 3HaHWS TEOPETUYECKMX OCHOB XMMUM ANS OOBbACHEHWsI CBOWCTB BELLECTB U
peakumin, pewaTb NPogEeCCMOHarnbHbIE 3adayn.
5) Bnagete MOHATUMHBLIM annapaTtoM pAaHHoW obnactu Haykn ( TeopeTMYeCKMMW OCHOBaMM
ANCUMNANHBI), CNOCOBHOCTBIO WNNIOCTPUPOBaTb OTBET Npumepamu, daktamn, AaHHbIMU  Hay4YHbIX
nccneaoBaHUn, NPUMEHEHNEM TEOPETUYECKMX 3HAHUIA ANSA peLleHns NpakTU4eckMx 3agad

[ns oueHMBaHusA pe3ynbTatoB O0y4eHMs] Ha 9k3aMeHe (3aveTe C OLEHKOW) mucnonb3yetca 4-

GannbHas Wwana: KOTMYHOY», «KXOPOLLOY», «YAOBNETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.
[nsa oueHMBaHWs pe3ynbTaTtoB 0Oy4YeHMs Ha 3a4eTe UCMONb3yeTCa — 3a4TEHO, HE 3a4TEHO
CooTHoLleHVe nokasaTenen, KpUTEPUEB W LLKarbl OLLEHNBAHWSA pe3ynbTaToB 00yYeHns.

IIpumep KUM k Tekyuieii arrecranuu (3a4er)

YTBEPXIAIO
3aBenytouuii kadeapoil oo1el 1 HeOpraHU4eCKoW XUMHUH
JL.X.H. pod. B.H. Cemenos
Hanpagiienue noaroroBku/cnenuajiboctb 040301 Xumus
JAucuuniimHa: OT/1.2. Xumus pe3ko3eMeabHbIX H PAAHOAKTHBHBIX 3JIEMEHTOB
®opma o0yueHus O04HOE
Bua konTpoas 3a4yeT
Bup arrecranun NPOMEKYTOUYHAas!

KoHTposbHo-u3MepuTenbHbIi MaTepuas Ne 1

1. JTanTaHOMABI U BHYTPEHHSAS NEPHUOAUYHOCTH. OCO0EHHOCTH XUMHUM LiepHUs U TepOous,
eBpONUs U UTTepPOus.

2. AKTHBaI[I/IOHHLIﬁ AHaAJIM3: ujaed MeToaa. Css3b MEKAY H3Mepem{0171 HHTCHCUBHOCTBIO
HaBeJIeHHOM aKTHBHOCTH U COACPKAHUEM OIIPEACIACMOro JJIEMECHTA B ﬂpoﬁe

IIpenogaBareib: A IO. 3aBpaxHoB
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MeToauyeckue matepuansbl, onpegensilowme npoueaypbl OLeHUBAHUA 3HAHUW, YMEHUH,
HaBbIKOB U (UNKU) onbiTa OeATeNbLHOCTU, XapaKTepu3ywwmx 3Tanbl OPMUPOBaAHUS

KOMNeTeHUuun

OueHka 3HaHun,

YyMEHUNn u
KOMMETEeHUMA B paMKax MW3ydeHus [AUCLMUMIIUHBI

HaBbIKOB,

NPOMEXYTOYHOM aTTecTauum.

Tekywas aTtrecrauus NnpoBoaUTCA B COOTBETCTBUM C [1onoXeHnemM O TekyLlen atTectaumm
obyvalowmxcss no nporpammMam Bbicliero obpasoBaHMsi BOpOHEXCKOro rocyaapCTBEHHOrO
yHMBepcuTeTa. Tekyllasa atTectaumsa npoBoauTcs B oopMe NMUMCbMEHHbIX KOHTPOSbHbIX paboT n
NPaKTUKO-OPNEHTUPOBAHHbLIX 3a4aHnin. Kputepun oLeHnBaHus NpuBeaEHbI BbILLE.

[MpomexyToyHas

aTTecTtauus

npoBoANTCS

XapakTepuaylollas aTanbl
OCYLLECTBNSAETCA B XOAEe TEKyLlen W

B COOTBETCTBUU

¢ [lonoxeHuem

NMPOMEXYTOYHOM aTTecTaumm oby4yaroLLmMxcs No nporpaMmmam BbicLLEero obpasoBaHus.
KoHTponbHO-n3MeputenbHble MaTepuarnbsl NPOMEXYTOUYHON aTTecTaumy BKoYaloT B cebs

TeopeTnyeckmne

BOMPOCHI,

nos3sondawwine OoOueHUTb

YPOBEHb

NOJTY4YEHHbIX

3HaHUN

dopMupoBaHus

0]

"

npakTuyeckoe 3aJaHue, MNO3BOSSLIEE OLEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHWUA U

HaBbIKOB.

I'Ipm oueHnBaHM WUCNOJIb3YITCA KadeCTBEHHble LWKaribl OLUEHOK.

npmBeneHbl Bbllle.

Tpe6GoBaHuUsA K BbINONHEHUIO 3aA4aHUNA, LWKalbl U KPUTEPUMN OLLeHUBaHUA

KPUTEPUI OITEHUBAHUS 3AUYETA (YCTHBIN OITPOC)

Kputepun oueHnBaHus

3auer 3auer 3auer He3zauer
Bcecroponnee, ITostHOE 3HAHME 3HaHue yueOHoro | OOHapyXHUBarOTCS
CHUCTEMAaTUYECKOE U yueOHOro Marepuarna, Marepuaga B 00beMe, | CyIIeCTBEHHbIE
riy0oKoe 3HaHHe OCHOBHOI HEOOXOIUMOM  JUIsl | IPOOETbl B 3HAHUSX
y4ueOHOro Mmarepuana, | peKOMEHJOBAaHHON K JaJIbHEUIIEro OCHOBHOT0 Y4€OHOT0
OCHOBHOW 1 3aHATHIO. OCBOEHUS MaTepuaa,
JIOTIOTHUTEIBHON OO6ymaromuiics JTUCIUIUIMHBL, 3HAKOM | JIOIYCKAIOTCS
JIUTEPATYPHI. MTOKA3bIBAET CUCTEMHBIM | C OCHOBHOM IPUHLUIIAAIbHBIE
[IposiBneHME TBOPUECKUX | XapaKTep 3HAHUH 11O JIUTEPATYPOU, OLIMOKY IPU OTBETE

CIIOCOOHOCTEH B
IIOHUMAaHUH, U3JI0KEHNN
U UCITONIB30BaHUN
y4eOHOT0 MPOTPAMMHOTO
MaTepHara.

JUCUUTLITMHE(MOIYIIO) U
CIoco0eH K
CaMOCTOSITEILHOMY
MTOITOJIHEHHIO U
OOHOBJICHHUIO B X0/
JnanbHenmen yaeOHoM
paboThl U
poQeCCHOHATBHON
JIeITEIIbHOCTH.

PEKOMEHIOBAHHON K
3aHSTHIO.
OOymarormmiics
JOITYCKaeT
MOTPEIIHOCTH, HO
obnamaer
HEO0OXOIUMBIMHU
3HAHHUSIMH TT0]T
PYKOBOJCTBOM
TIpeToIaBaTelIs.

Ha BOIIPOCHI.
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