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PABOYASA NPOrPAMMA YYEEHOW OUCLUUMNIUHbBI
®TA.B.02 — Xumuna peakosemMesibHbIX U1 pagnoakTUBHbIX 3JIEMEHTOB

1. Kog u» HaumMeHoOBaHMe HanpaBrieHus noaroToBku/cneumnanbHOCTU:

HanpasneHue 04.03.01 Xumusga

2. Mpodunb nogroroBku/cneunanusauyma: [NpuknagHas xmmus
3. KBanudumkaumsa BbINyCKHUKA; bakanasp

4. ®opma oby4yeHuUs: OuyHas

5

. Kacbenpa, orBevarowan 3a peanusauuio AMCLUUNIINHDbI:
kadhegpa obLien n HeopraHM4ecKom XMMmum

6. CocTtaBMTENM NporpaMmmbi: 3aBpaxxHoB AnekcaHap KOpbeBuy,
OOKTOP XUMUYECKUX HAYK, AOLIEHT

7. PexomeHpgoBaHa: HMC xumuyeckoro cakynsteta BIY «19.04.2022», npoTtokosn Ne3.

8. YuebHbIn roa: 2024/2025 CemecTtp(bl): 5



9.lenu n 3apgayum y4e6HOM AUCLMNIIUHDI

Llenb naydyeHua gucumnnuHbl « XuMus pegKo3eMernbHbIX U paAn0aKTUBHbIX 3IEMEHTOB»
dopMMpOBaHME Y CTYAEHTOB HEOOXO4MMbIX 3HAHMI MO 0cobeHHocTAM cBoncTB d- 1 f- anemeHToB llI
rpynnel Mepuogmnyeckon Cuctemol, OCHoBaM (OU3NKO-XMMUYECKMX METOAOB UX KOHLLEHTPUPOBaHUSA 1
pasgeneHusi, a Takke No OCHOBHbIM chepam BO3MOXKHOIO NPUMEHEHUS 3TUX 3N1IEMEHTOB B BUae
NPOCTbIX BELECTB 1 B BUAE PYHKUMOHANbHbBIX COEANHEHWN.

3agayen nsyyeHne aMCUNNNHbl ABASETCS hopMMpOBaHME Takoro YpOBHSA BriageHuem
OUCUNNANHOW, NPU KOTOPOM CTYAEHThI

- 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
XapaKTePUCTUYECKNX COEANHEHN ITUX INIEMEHTOB; UMETb NPeaCTaBNeHNs 0 (PU3UKO-XUMNYECKUX
OCHOBaxX OCHOBHbIX METOA0B pa3feneHns peako3emMeribHbIX U paguoakTUBHbBIX 3N1IEMEHTOB, a Takke
npeacTaBrieHne 0 TOM, Ha Kakux NPUHLMNAxX OCHOBaHbI NPoLEeCcChl pa3aeneHns BELWeCTB, Nx
KOHLIEHTPUPOBAHUS Y OMUCTKN, OCHOBaHHbIE Ha (pa30BbIX NpeBpaLLEeHNIX BELLECTB C y4eTOM U3MEHEHNS
COCTaBa; 3HaTb OCHOBHbIE Chepbl BO3IMOXHOIO NpuMeHeHnsa P3 1 pagnoakTnBHbIX 3NeMEHTOB B BUAe
NPOCTbIX BELECTB 1 B BUAE PYHKUMOHAIbHbBIX COEANHEHUN.

10. MecTo yyeb6HOM AncuMNUHbLI B cTpyKType OOI:
YacTtb, dhopmMupyemas ydacTHUKamMy obpasoBaTefibHbiX oTHoweHun: T. dakynbTaTUBbI

11. MNMnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AucuUMNNUMHE/MOAYNIO (3HAHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs o6pa3oBaTerfibHOW
nporpamMmbl (KOMNETEHLUUAMN) U MHAUKATOPaMM UX AOCTUXKEHUA:

Kog HassaHue komneTeHuum Koga(bl) WuaukaTop(bl) MnaHnpyemble pesynbTathl
0obyyeHus
MNKB- CrrocobeH mpoBOIUTH COOD, MKB- | ObecnieunBaer cbop | 3HaTb: rae (6ubnuoteyHble
1 CHCTEMATU3AIUIO U KPUTUYECKHIA 1.1 | nayunoif, Texuuueckoii u | 06asbl, basbl Research Gate
aHAJIN3 HAYYHOM, TEXHUYECKOU 1 matentHoil  muQopmarum, | M T-A:) W Kak (nporpammei,
MaTeHTHOM nH(OpMAaIUH, HEOOXOUMOM JJIsl PEIICHUS kntoyesble cnosa, DOl w
HEOOXOUMO IS pereHust HCCIIEI0BATEILCKHUX 33124 ;-fdzopﬂ“nr;ouM;:OAMTCﬂ rionck
HCCHQHOB;ETCHLCKHX 3ajad MKB- . | YMeTb: OTbICKMBATb HY>XHYIO
XUMUYCCKOU HAIIPaBJICHHOCTH 1.2 CocTaBisieT aHAITUTHYECKAHN VIH(bOpMaLI,VHO u nuTeparypy

0030p COOpaHHO! Hay4HOH, | 33 kopoTkoe BpeMmsi.
TEXHUYECKOH M NaTeHTHOH | BnapeThb: HaBbIkamMy Noucka
MH(POPMALMK 10 TEMATHKE | U U3BMEYeHUsi MHGopMaLmm

HCCIIEN0BATENLCKOIO B cpege Internet.
MPOCKTa
MKB- | Cnocoben mianuposats padoty u | MKB- | CocraBnser oOmuit mian | 3HaTh: OCHOBbI
2 BBIOMPATH aJICKBATHHIC METO IbI 21 HUCCIIEIOBAHUS U JeTalbHble | NMNaHMpOBaHNA W  BEOEHUA
pelieH s HaydHO- IUTAHBI OTAEIBHBIX CTAIAMN. XMMWUYECKOTO SKCMepumeHTa.
HCCIIeIOBATEIbCKUX 33124 B YmeTb! caMocCToATeNbHO
00J1acTH aHATUTHIECKOM, paspabarbiBath nnau
. . 3KCMEepUMEHTa C Yy4eTOM €ero
(bU3NUECKOH, HEOPraHHeCKOH, netaneii.
OpPTraHUYECKOU U MOJTUMEPHOM BnapeTb: pacyeTHbIMU
XUMHN meTogamu peLueHuns
2.2. ChOpMYNUPOBaHHbIX 3aaa4
Bribupaet

OKCIICPUMEHTAJIBHBIC 1
Pacd€THO-TCOPETUUCCKUEC
MCTO/bl PCIICHUSA
IIOCTABJICHHBIX 3aaa4.




MNKB- Crioco0OeH Ha OCHOBE OrK- | Cucremarusupyer 3Hatb: 4TO0 Takoe HUP u
3 KPUTUYECKOTO aHAJIN3a 31 unopmanmio, nonyuennyro | HAOKP — n pasnnuHbie
pesynbpratoB HUP u HUOKP B xoxe HHUP u HHOKP, | PoHABI, 3HaTh, Kak
OLIEHHBATh MEPCTIEKTHBBI UX aHaIN3HpPYeT ee y | COCT@BINACTCA  3asBKa  Ha
IPAKTHYECKOTO IPUMEHEHHUS 1 COTOCTABIISIET ¢ | thanT.
HPOJOIDKEHHUSI paboT B 001aCcTH JUTEPATyPHBIMU JaHHBIMH. Ymere: OCYLIECSTBIATL
- N nouck ¢oHO0B,
aHAJTUTHICCKON, (DH3MIEeCKOH, 3.2 cuHaHcupylomx  HUP  u
HEOPraHUYECKOM, OPraHuYECKOM U Ompernemnsier  BO3MOXHBIC | HYOKP B cpeae MHTEpHEHT.
HOJUMEPHOM XUMHH HampaBieHUss  paboT ¥ | BnageTb: CMOCOBHOCTb
IIEPCIIEKTUBBI npeasuaeTb pasBuUTMe
IPAKTHYECKOTO pesynbTatoB  paboTbl B
NpPUMEHEHMs  TOJy4eHHBIX | AdrnbHENLIen nepcnekTuae.
pe3yJIbTaToB

12. O6beM AMCcUUNINHbI B 3a4eTHbIX eAunH

nuax/yac — 72/2.

Popma NpoMeXYyTOUYHON aTTeCTaLMnU(3avem/sxk3amer) 3a4€T

13. TpyaoeMmkocTb No Buaam yuyebHomn paboTbl

TpynoemMKocTb
Bupg y4ebHol paboTbl Bcero 3 Mo CeMengaM
Ne cemecTpa Ne cemecTpa
KoHTakTHas paboTa 36 36
JNekuumn 36 36
npakTnyeckme -
B TOM Yucne: nabopaTtopHble -
KypcoBas pabota -
CamoctosaTensHasa pabota 36 36
lMpomexyToyHasa aTtTecTaums
WToro: 72 72

13.1. CopepxxaHue pa3genoB QUCLMNIINHBI

Ne Peanusauus
n/n pasgena
HanmeHoBaHue pasgena OUCUMNITUHBL  C
CogaepxaHue pasgena AUCUUNIUHDI
ONCUMNINHBI NMOMOLLIbIO
OHNamnH-Kypca,
QYMK*
1 BeedeHue Uemm wn 3agaun «kypca. Haubonee obwme
0COBEHHOCTM XUMUK MEPEXOAHBIX, PEAKO3EMENbHbIX
1 pagvoaKkTUBHbIX (Npexae Bcero, f-) anemeHTOoB.
2. OcobeHHocmu xumuu | O630p xumun d- n f- anemeHTOB; X cpaBHUTENbLHASA

I'lepeXOOHbIX 3/ieMeHmaos.
QJIEMEHTOB.

XapakTepucTuka.

XuMua 1 MeTannoxmmms  3Tux

3. Xumust P33

CkaHgui, UTTpUR, NaHTaH. JlaHTaHoMAbl U aKTUHUABI.
OcobeHHOCTM NEPUOANYHOCTM B UBMEHEHNN CBONCTB
3TUX 3NEMEHTOB.

4 OcobeHHocmu paduoakmueHbIX
9/IEMEHMO8 U CrIOHMaHHoU
paduoakmusHocmu.  Kpamkas

MpumeHeHne

MpeaomeT pagvoxXMun U paavoMeTpun.

pagvoMeTpun B aTOMHOM

NPOMBbILLJIEHHOCTU U B HAY4YHbIX UCClegoBaHNAX.




Xapakmepucmuka ceolicms
paduoaKmueHbIX U3ny4YeHud.

EcTecTBeHHbIE pagMOaKTUBHbIE 3IEMEHTHI.
PagvoakTBHbIE CEMENCTBa ypaHa, Topusa u
aKkTMHoypaHa. 3akoHbl pagMoakTMBHOINO pacnajaa.
PagnoaktmeHoe paBHoBecue. Anbgda-usnyveHne.
Ero npupoga. OHeprusa n npober anbga-yactuy, B
BelLecTBe. [MpoxoxaeHne anbda-yacTuy, Yyepes
BeLLecTBo. MloHM3auusa n Bo3byxaeHne aToMoB,
npounssoaMMble anba-yacTuuamu.
BeTta-usnyyenwne. Npupoaa, sHepreTMYECKUn CNekTp,
B3aumopgencTeue 6eta-yacTuL C BELLLECTBOM.
Bo3byxaeHne aToMoB 1M MOHM3aUWs, Npou3Boaumas
P-yactmuamu. MNornoweHvne 6eTa-u3nyvyeHnsi B
BeLLecTBe. JIMHENHbIN U MacCoBbIN KO3 PULIMEHTHI
MOrnoLeHuns.

Mamma-usnydenue. MNMpupoga, aHeprus ramma-nyyen.
B3avmopgencTBme raMma-KBaHTOB C BELLLECTBOM,
doToaNEKTPUYECKUN 3PPEKT, KOMATOHOBCKOE
paccesHue, obpa3oBaHne aNEeKTPOH-MO3UTPOHHbIX
nap. « AHHUrMIALMA» Kak 0OHO 13 NPOSIBNEHUI
nepexoga maTepun 13 O4HOro B1aa B ApYromu.
MMornoweHne ramma-nsny4yeHu1s BELLLECTBOM.
JInHenHbIN 1 MaccoBbI KOADULNEHTHI
nornowieHmsi. MoHmsaumoHHas cnocobHOCTb ramma-
N3nyyeHns.

HenTpoHHOe nanyvyeHme. Metoapl nonyyeHms
HENTPOHOB. QHeprust HEMTPOHOB. [poxoXxaeHne
HEVTPOHOB Yepes BeLLEeCTBO. YNPYroe paccesiHue.
Heynpyroe paccesHue. 3axsaT HEATPOHa SOpPOM,
agepHas peakuus, genexve aaep. lNonepeyHoe
ceueHune npouecca. NornoweHne HENTPOHHOIO
N3NyyYeHns Npu NpoxXoxaeHun Yepes BELLEeCTBO.
EovHuubl nsmepenmnsa paguoaktmsHocTu. Kiopw.
Pesepdopa. PeHTreH. [pamm-akBuBaneHT pagus.
Bekkepens.

OcHoesbli aKkmueayuoHHO20
aHarnusa

Mpes metopa. BeiBoa ypaBHeHUs, CBA3bIBalOLLErO
N3MEPEHHYIO WHTEHCUBHOCTb HaBeAEeHHON
aKTMBHOCTM  C  COAepXaHuem  onpegensiemMoro
anemeHTa B npobe. AGCONIOTHLIA U OTHOCUTESbHbLIN
MeToabl aKTMBaLMOHHOIO aHanusa.
YyBCTBUTENLHOCTL METOAA.
HelnTpoHHO-aKTUBaLMOHHBLIN  aHanu3. AHanui no
nepuwogy nofnypacnaga, aHanuM3 C MNpUMEHEHNeM
CUMHTUNNSALUMOHHON raMmMa-CrnekTpoOMeTpUM.
MoprotoBka ob6pasuoB k aHanudy. PasnoxeHue o6-

pasua, BBedeHune HocuTeneun. BbigeneHue
onpenendemMbiX 31eMeHTOB C NMOMOLLbIO
COoOoCaxaeHus.
Xumudeckue cgolicmea PagvoaktuBHble anemMeHTbl B npupoge. [eoxnmus
3/IEMEHIMO8 C eCMmecmeeHHoU pagnoanemMeHTOoB. Pyabl. PagunoaktuBHble

paduonakmugHoOCMbH

cemeincTtea (psabl). MpupoaHble pagnoHyknuabl U
paaMoOaKTUBHbIE WU30TOMbl 3NIEMEHTOB, MOCTOSIHHO
nonyyarwoLwimecs B npupoge B pesynbTate saepHbIX
peakumn. Mwurpaumss pagnoakTUBHbLIX SNEMEHTOB,
nsotonoB. Paguoxmmmnyeckunn aHanms. Bo3amMoXXHOCTb
N3ydeHUss XMMWUN PagUMOaKTUBHOIO 3rieMeHTa Mo
nosefeHunto nboro 13 ero U30ToMNoB, Kak crneacTame
MOEHTUYHOCTU PU3MNKO-XNMUYECKNX CBOWCTB
n3otonoB. CoxpaHeHwe WHOUBMAYyaIlbHbIX CBOWCTB
3M1EMEHTOB NPU MpeAeribHO MarbiX KOHLEHTpauusX.
OcobeHHoCTU nosegeHus paanoaKTUBHbIX
3MIEMEHTOB, CBSA3aHHbIE C ManbiMX KOHLEHTPaLNAMMK
(HEBO3MOXHOCTb 0Opa3oBaHWA CaMOCTOATENbHbIX
TBEPAbIX a3 U NPOTEKaHUA peakuuMi C yyacTUem




HECKONMbKMX 4YacTull, codepXalluxX paavoakTUBHbIN
3NeMeHT, COBUMM NoTEeHUMNAroB BblgeneHus 1 T.4.).
OneKTpoHHAs CTPYKTypa TSKEMbIX 3IIEMEHTOB W

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

TEXHeUMn, NpPOMETUN, NONIOHWIA, acTaT, pagoH,
dpaHuMn, pagun, akTUHWUA, TOPWUA, NPOTAKTUHUNA,
ypaH, HenTYHWA, MAYTOHUA W TPaHCNyTOHWEBbIE
anemeHTbl. WcTopusi OTKpbITUSl, MONOXEHME B
nepuoanyeckon cucTeme, 3NEKTPOHHAs CTPYKTypa,
OCHOBHble M30TOMbl, METOAbl BblAeNeHus n3
NPUPOOHbIX OOBEKTOB WMMAWM MOMYYEHUS C MOMOLLbIO
A0EpHbIX  peakuun, MeTodbl  MAeHTUdUKaumu,
dusnyeckme n XMMmnyeckne CBOMCTBA.

CTeneHun oKMCneHMs aNeMeHTOB N UX YCTONYNBOCTD,
BaXKHerLne xumMumyeckne popMbl, UX MNOIyYeHue wu
aHanua, NpakTu4eckoe UCnonb30BaHue.

Topun. Pygbl Topusi. 3oTonbl Topusi. Pusmdeckne
CBOWCTBa TOpUsA. XMMM4eckmue CBONCTBa TOpusl, ero
COeANHEHMUI: MeTannMyecknin Topumn, okcuapl,
ranoreHngbl, cynbcuasl u 1.40. Conu Topus. Topuii B
pacTtBope. KoMmnnekcHble COeAMHEHNS TOPUS.
ConocTaBreHne CBOWCTB 3N1IEMEHTOB NOArPYNmbl
TuTaHa. BblaeneHune Topusi U3 pya.

YpaH. Pygbl ypaHa, u3oTtonbl ypaHa. CnocoObl
pasgeneHus n3oTonoB ypaHa, usnyeckne CBOMCTBa
ypaHa. XuMMYeckme CBOMCTBA YypaHa W ero
COENHEHWUN: MEeTannMyecknn  ypaH,  OKcupbl,
ranoreHngpl,  docdugbl, rmapvabl, Kapbuabl,
HUTpMabl, cunuumnael. Conu ypaHa: conu ypaHuna,
ypaHa-Tbl W MonuypaHaTbl. YpaH B pacTBOpe:
CTEMNEHN OKWUCIEHUS, KOMMMEKCHbIE COEAMHEHMS
ypaHa B pasHbIX CTEMNeHsaX okucneHus. lNepekncHble
coegunHeHus. ConocTtaBreHne CBOWCTB 3NIEMEHTOB
noarpynnel xpoma. Cnocobbl BblAeneHus ypaHa w3
pyo. [llpumeHeHve ypaHa. [lonHoe pasgeneHve
3N1eMEHTOB MPOAYKTOB pacnaja ypaHa u Topus,
CXeMbl BblOENEHNST BCEX 3NIEMEHTOB U3 YPaHOBbIX U
TOpUEBbIX pya.

HayuHbie ocHo8bl mexHonoauu
510epHO20 20proYe20

MepepaboTka ypaHOBbLIX Pyd M WX KOMMIEKCHOe
ncnonb3oBaHue. Pnsmyeckne u XMMmmyeckue metToapl
oboralyeHus, BCKpbITME YpaHOBbIX pya.
Cop6UMOHHO-3KCTPaKUMOHHbIE METOAbl W3BNEYEHUSA
ypaHa 13 pacTBopoB U nynbn. [1pombllneHHoe
nonyyeHne MeTannMyeckoro ypaHa, ero CrhnaBoB,
oKcuaoB, TeTpadTopmaa n rekcadpropuaa.
OCHOBHble XMMWYECKME peakuuu, UCnorb3yemble
npu pasgeneHuuM ypaHa, HenTyHWUsl, MNIyTOHUs W
nNpoaykToB AeneHuns. [MaBHelwuve okucnutTenn wu
BOCCTAHOBUTENMW, MPUMEHSIEMblE B  TEXHOJIOMUK
ypaHa, HENTYHUSI 1 NITyTOHMS.

OcHosbl  s10epHO-3Hepeemuyecko20 yukna. Tunbl
AAepHbIX peakuui. HelTpoHHbIe peakuuu.
BamepneHne HenTpoHoB. OCOBEHHOCTU peakuun ¢
MeOSIEHHbIMU U ObICTPbIMKM HENTpoHamu. [enexHve
agep  TskenblX  aneMmeHToB.  PacnpepeneHue
NPoAYyKTOB AerneHus no maccam un 3apsgam. LlenHbie
peakumu. lNpuHUMN OENCTBUSA SOEpHOro peakTopa.
AnepHoe roptoyee, 3ameanuTENn, TEMMOHOCUTENMN.
Peakmopeil. KOHCTpYKUMNOHHbIE 0COBEHHOCTU
pPeaKkTopoB Ha ObICTPbIX W TEMMOBbIX HEWTPOHaX.
BelwiectBa n matepuansbl, NPUMEHSIEMbIE B Ka4ecTBe
3ameanutenen, TENrOHOCUTENEN, oTpaxaTenen wu




aeTanemn KOHCTPYKUUA.

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

lNepepabomka 0651y4eHHO20 SI0EPHO20 20oprYeao.
MoproToBuTEnbHLIE MpoOLECCHI MpU  nNepepaboTke
A0EPHOrO rOpHYEro, «oXMaXaeHuey», mexaHudeckast
obpaboTka, pacTtBopeHne o0Oono4vYek TBIMIOB U3
pasnu4YHbIX MaTtepuarnos 1 CniaBoB.

OOwme npuHUMNBbI MOCTPOEHUS TEXHOJTOMMYECKUX
cxeM npw nepepaboTKe S4EPHOrO rOpPHYEro.
OcagutenbHble npouecchl nepepaboTKu roproYero ¢
LUenbio Mosfly4eHus1 MIYTOHUSA: NaHTaHCyNbMaTHbIN,
dhTOPUAHBIN, BUCMYTGOCHATHbIN. MNoBsepeHune
OCKOJSIKOB [efeHusl Ha oTAeNbHbIX CTaansix npowecca
ocaxaeHus.

O6wme npuHUUMNBI MOCTPOEHUS TEXHOMOrMYECKNX
CXeM Mpu nepepaboTke SOEPHOro roproyero.
AKecmpakyuoHHO-xpomMamozpaghudyeckue memoodbl —
OCHOBa MEXHO02UYECKUX rnpouecco8 6e30mxodHbIX
rpousgodcme. XvMMusa NpoLEeCcCOB IKCTPakumum ypaHa

" TpaHCypaHoBbIX 3M1eMEHTOB
KMcnopoacoaepkaLimmm opraHNYecKMm
pacTBopUTENsMY, docopopraHmyeckumm

COEAVMHEHMSIMM U aMUHaMKU. OKCTPaKuMs XenaToB.
PasgeneHne ypaHa W TpaHCYpaHOBbLIX 371EMEHTOB
MOHOOOMEHHbIMU MeTogaMMu.

lMepepaboTka 0OGMYyYEHHOrO SA4EPHOrO  roproYero
CyXxmmMun mMmetTogamu.

Mpouecchl pasgeneHnsi, OCHOBaHHLIE Ha PasnvMYHON
neTtyyectn TOPUOOB, IKCTpaKuMsi M3 pacnnaBoB
XKUOKMMK  MeTannamu u consmu. OkucnuTenbHoe
LunakoBaHue. dnekTpopadHNPOBaHKE.

OcHoesbl npuknadHou
paduoxumuu

MeueHble coeanHeHus. MonyveHve un
naeHTUrKaunsa meveHbIX CoeanHEHUN.
Xumnyeckne, PU3NKo-XxumMmyeckmne, SaepHo-
XUMUYECKME U BUOXMMUMYECKME METOObI CUHTE3A.
Mpouecchl aBTopaguonunsa. XmMmns ynbtpa-
KOPOTKOXUBYLLUNX BUOrEHHbIX PagMOHYKNNO0B.
PagnoxmmMmuyeckne acnekTbl MO3UTPOHHO-
3MUCCMOHHOW TOMOorpaduu.

PaguvoakTuBHble MHOMKATOPbI B HAyKe U TEXHOMOrMU.
OcHoBbl MeToAa pagnoakTUBHbLIX MHAMKATOPOB.
lMpuMeHeHne pagnoakTUBHbLIX N30TOMNOB B
aHannTU4eCcKom, opraHNYecKomn n nanyeckon
xumun. iccnegoBaHne CTPYKTYPbl U CTPYKTYPHbBIX
NU3MEHEeHNN XMMUYecknx coeguHeHnin. OnpeageneHve
AaBreHns napa TpyaAHONeTy4mx BeLecTB.
VccnegoBaHue paBHoBecui. N3yyeHne KUHETUKM 1
KaTanusa. ViccnegoBaHue npoLeccoB Murpaumm
(anddysnm, anekTponUTUYECKOn NPOBOANMOCTH,
Tepmudeckon anddysnm n 1.n.). KoppensaumnoHHbin n
M30TONHbIN 3dhdeKTbl. XMMUYECKNE acneKTbI
MCMNOMb30BaHNs PaganoHYKNUA0B B Gronornm un
MeauLmMHe.

Xumms penkmx anemMmeHToB

MNonoxeHwe peakux U pagnoaKTUBHLIX 3NIEMEHTOB B
nepvoandeckort cucteme .M. MeHgeneeBa M ux
3N1EKTPOHHOE CTpoeHue. PeKko3eMesnbHbIE 3/1EMEHTHI,
NaHTaHouoAbl " aKTMHOWUABI. flBneHue
NaHTaHOMAHOro CxaTtusa. BTopuyHas nepuoaMyHoOCTb
B rpynne NaHTaHOWMAOB. PaMOaKTMBHbIE CEMENCTBA.




Mpoctblie BewecTBa. OCHOBHbIE M MHAVBWUAYasbHbIE

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

CBOWCTBA BaXKHENLIMX BUHAPHBIX COEANHEHUIA PEaKUX
3NIEMEHTOB — OKCUAOB, ((PTOPUAOB, XNOPUAOB,
rmapuaoB, cynbduaosB, KapbwaoB U ap., conen —
cynbartoB, HuTpaToB, ¢ocdhatoB M Ap., a Takxke
KOMMNIEKCHbIX COEAMHEHWI. PacTBOpbl COeANHEHUM
anemMeHToB. KomnnekcoobpasoBaHue B
pacTBopax. KOHCTaHTbl YCTOWUMBOCTM KOMIIEKCHbBIX

peaKnX
MOHOB. Panbl
COoeIMHEHUN.

YCTONYMBOCTU
M'maponus 7]
OKnMcnNTEnbHO-BOCCTAHOBUTESNbHbIE

peakumu

KOMMMEKCHbIX
noanMepmnsauns.

B

pactBopax. DU3MKO-XMMUYECKME METOAbl aHanmsa
PEAKUX U PaaMOaKTUBHBIX 3/1IEMEHTOB.
13.2. Tembl (pasaenbl) AUCLUNIIUHBbI U BUAbI 3aHATUIA
Bunpl 3anstuii (4acoB)
No H Jlekiuu | Ilpaktuueckue | Jlabopatopusie | CamocTos- Bcero
/i anMEHOBaHUE pas3/eiia JUCIUIUINHBI TeTbHAS
pabota
1 Beenenue 2 0 2
2 OCOOCHHOCTH XMMHHU TEPEXOIHBIX 4 4 8
3JIEMEHTOB.
3 Xumus P39 4 4 8
4 | Ocobennoctu pannoaKTUBHBIX
3JIEMEHTOB u CIIOHTAHHOM
paarOaKTUBHOCTH. Kparkas 4 4 8
XapaKTEepPUCTHKA CBOWCTB
PaINOAKTUBHBIX HU3TyUYECHUN.
5 OCHOBBI AKTUBAIMOHHOTO aHAJIN3a 4 4 8
6 XUMHYECKHE CBONCTBA DJIEMEHTOR
C €CTECTBEHHOU 4 4 8
paarOIaKTUBHOCTHIO
7 Hayunble 0CHOBBI TEXHOJIOTHH 4 4 8
SIZIEPHOTO TOPIOYETO
8 OCHOBBI IPUKJIAJHON PaIMOXUMHU 4 4 8
9 XUMUA PEIKUX DJIEMEHTOB 6 8 14
HTroro: 36 0 0 36 72

14. MeTognyeckue ykasaHusi ans ooy4arowmxcs no 0CBOEHUIO AUCLUMNIIUHDbI
(pekomeHdayuu obyyarouwumMcs no 0c8oeHUI0 ducuunuHbl: paboma ¢ KoHcrnekmamu fnekyud,
npe3eHmayuoHHbIM MamepuaromM, 8bIMOoSTHEHUE rMpakmuyYeckux 3adaHuli, mecmos, 3adaHul mekyuw,eu
ammecmauyuu u m.o.)

OpraHusaumsa usyvyeHus AUCLMUNIUHBbI NpegnornaraeT:
N3y4eHne OCHOBHbIX M AOMNOMHUTENbHbIX NUTEPATYPHbIX UCTOYHUKOB;
BbINOJIHEHME NPAKTUYECKOro 3afaHus;
TEKYLLMIA KOHTPOJSIb YCrieBaeMoCTh B hOpMe YCTHOIo onpoca v 3awuTbl pedepaTtoB Mo OCHOBHbIM

pasaenamM OUCLUMUHLI.




15. lMepeyeHb OCHOBHOM W [OOMNOJSIHUTENILHOW NnUTepaTypbl, PECYpPCOB WHTEpPHeET,

HeooGXxoAuMbIX ANA OCBOEHUSA AUCLUNIIUHBI (criucok numepamypbl 0pOPMIISEMCS 8 COOM8emcmeauu
¢ mpebosarusimu FTOCT u ucrionb3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex sudo8 UCMOYHUKO8)

@) OCHOBHAas1 JINTeparypa:

Ne n/n UcToYHuMK
O6oposckun V.M. OcHOBbI paguaunoHHOM 1 XuMmudeckomn 6esonacHocTu : [yuebHoe nocobue] / .M.
1 O6oposckun .— fdonronpyaHei : Nsgatensckun gom Uutennexr, 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
HanpasneHuto 510500 "Xumua" n cneunansHoct 011000 "Xumunsg" / nog peg. KO.O. TpeTtbakoBa .— M. :
2 Academia, 2004- .— (Bbicluee npodeccmoHansHoe obpasoBaHue. EcTecTBeHHble Hayku) .— ISBN 5-
7695-1437-X. T. 3: XumMusa nepexoaHbiX anemMeHToB, kH. 2 / A.A. [lpo3gos [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 ropHbI yHMBepcuteT. CI16, 2012, — 272 C.

5 BbekmaH N.H. Pagnoxumus - Kypc nekuun - yuebHoe nocobue / N.H. bekmaH . - M.: ag. 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 aktuHomgoB : B 3 1./ Pea.: k. Kay u gp. T. 3 /Mep. c anrn. N.A. Jlebeapesa u ap. nog pea.:b. ¢.
MscoepnoBa, C.A.lNepeBanoea .— 1999 .— 662 c. : un. — ISBN 5-03-001886-7 : 28.00.

6) MH(MOPMAIMOHHBIE AIIEKTPOHHO-00Pa30BaTEIILHBIEC PECYPCHI:

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

16. MNepeyeHb y4yebOHO-MeTOAUYECKOro obecrnevyeHUss ANsl CaMOCTOSATENIbHOW paboTbl
(yyebHo-Memodudeckue pekoMeHOayuu, rocobusi, 3adaqyHuKku, MemodoudyecKue yKa3aHusi MO 8bIMOMTHeHUIO
rnpakmu4eckux (KOHmMposbHbIx) pabom u 0p.)

Ne n/n McToYHUK

1 depnopos M., Ownbkm npu NOCTPOEHUM AnarpammM COCTOSIHUS ABOMHbIX cuctem /
M.N.®epopos, IN.1M ®egopos., O.B. Apobotr M.: MUTXT nm. M.B. JlomoHocoBa, 2005, 181 c.
Bect A. Xumus tBepgoro tena. Teopus n npunoxeHus: B 2-x 4. / A. BecT; nep. ¢ aHrn. - M.:
Mwp, 1988. —4.1. - 558 c.
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17. OOpasoBaTefnbHble TEXHONOrMU, MUCNONb3yeMble NpU peanusauum y4ebHOWM
ANCLUMNIINHBbI, BKIOYash AUCTaAHUUOHHble oOpa3oBaTtenbHble TexHonorun (OOT),
3NneKTpoHHoe obyyeHue (30), cmewaHHoe oby4yeHue):

Nekuuun: BBOOHbIE, MOTOYHble, O0O630pHbLIE, MNPOBMNEeMHbIe; CeMUHapckue  3aHATUS,
CaMOCTOATENbHbIE U KOHTPONbHble pPaboTbl  KOMMOKBUYMbI, PYGEXHbIE KOMMOKBUYMbI,
nabopaTopHble paboThkl, NpreM NabopaTopHbIX PaboT, UTOrOBOE 3aHATHE.

18. MaTepnanbHO-TeXHUYECKOEe obecneyeHme QUCLMNIINHBI: cTaHgapTHoe 060pyaoBaHve
nabopaTopui nNo obLLEeN N HEOPraHNYECKOM XNMUKN — NabopaTopHbIe CTONbI, BbITSPKHbIE CUCTEMBI,
TEXHOXMMUYECKNE N aHanNUTUYEeCKne BEChI, NeYu, CyLLUUIbHbIE LWKadbl, KOMNbIOTEPDI, NabopaTopHas
nocyaa, xmMmmyeckme peaktmsbl U T. 0. (K. 358-1, k.358-2, k. 166). 3T cpencrTea 6onee KOHKPETHO
npeacTaBreHbl 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 HazBanue Ne u Ha3BaHUMe O6opynoBaHue
CTpO JHCLATUIHHBI JCUUTITHHBI ayAUTOPHH
KH
B YII
15 439 Hoyt0yk, nmpoekrop, sKpaH
Jlexnnonnas
AYJUTOPHS HIM.
npodeccopa
SLA. Vras
358 Yuebnas XuMuUeCcKast MOCy/Ia ¥ PEAKTUBBI
naboparopus Axsaguctumsitop 19-10 (TroMeHs)
uM. mpodeccopa
AIL Iankuua. | bass BogsHas LB-140 — 2mr.
OTI.B.02 —
A TpakTkym 110 | Becgy "Ohaus" AR -2140
XuMus o6meit 1
OT/I.B.02 PE/IKO3EMEITBHBIX | peoprapmuecko | Beckl anamuruueckne HTR-224 CE Shinko
Y PaJMOAKTUBHBIX | # xyvuu
SICMEHTOB Becst ACOM JW-1
Memranka marauTHas 0e3 HarpeBa Big squid - 2mT.
Tepmocrar LT 311
Dotomerp poroanextpryeckuii KOK-3-01-"30M3"
IlTkad BHITSHKHOM - 21T,
[Ikad BEITSHKHOM U paOOTHI ¢ KUCIOTAaMH - 2IIT
kad cymmmsaeri HIC-80-01

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

I'Iepequb KOMMEeTEeHLM1N C YKa3aHuem 3TtanoB CbOpMMpOBaHVIH U NnaHupyembiX pe3ynbTaToB

oby4yeHus
Koa v cogepxxaHue MnaHupyemble pesynbTaThbl OTanbl hopMmpoBaHUS
KOMMeTeHummn (Mnm 0by4yeHusa (nokasartenm KomneTeHumm (pasgensl (Tembl) o0C*
ee yacTt) LOCTUXKEHUS 3a@aHHOTO AVCUMNIAVHBI U MOAYNS U UX (cpeacTea
YPOBHSI OCBOEHMUS HaMMeHoBaHue) OLEHVBAHWS)
KOMMETEHLMM NOCPELACTBOM
GopMUPOBaHUS 3HAHWUN,
YMEHWIN, HaBbIKOB)
1 2 3 4
[IKB-1 3HaTh: OCHOBHBIC THIIBI 1.1. OcobenHOCTH XUMHH KP
Bnanenue ($a30BbIX PAaBHOBECUH B C | DIIEMEHTOB MOATPYIIIIHI
COBPEMEHHBIMU yaactuem P30, tutana. CpaBHEHHE CBOMCTB
KOMIIBIOTEPHBIMHU JAHTAHOUJOB U aKTUHUOB | TUTaHa (MPOCTOE BEIIECTBO U
TEXHOJIOTUSIMHU COEIMHEHHMS) CO CBONCTBAMHU
[JITAHUPOBAHUU LUPKOHUS U TapHUS.
HCCIIEA0BaHUM, 1.2. Penkue u GaropojHble
MOJIy4YECHUE U METAJIJIbI: 3JIEMEHTHI CEMEUCTB
oOpaboTka TaJuTaiusl ¥ TUIATHHEI.
pe3yJIbTaToOB HayuHnble ocHOBBI
HAaYYHBIX KOHIEHTPUPOBAHUS U
SKCIIEPUMEHTOB, BBIJICJIEHUS ATUX METAJIJIOB
coop, oopaboTka, Mpu A00BIYE U3 Py
XpaHEeHHe, 1.3. JlantaHOUIEI U
MPEJICTABJICHUS B BHYTPEHHSS IEPUOJIUYHOCTb.
repeaye HayqyHou Oco0eHHOCTH XUMUH LIEPHS] U
nHpopmarun TepOusi, €BPOIUS U UTTEPOUSI.




IIKB- 2 Ywmerb: TeopeTuuecku 2.1.EcrecTBEeHHBIE KP
[InanupoBanue IIPOrHO3MPOBATh U PEIIATh | paJOaKTUBHBIE 3JIEMEHTHI.
paloThI U BEIOOP HECJIOKHBIE 33/1a4H, 3aKOHBI paJMOAKTUBHOIO
aJICKBATHBIX CBSI3aHHBIE C KHHETUKOU pacnaga. Kuneruka saepHbIxX
METOZOB PELICHUS | PaJIMOAKTUBHBIX peaKuuii eCTECTBEHHOTO
Hay4HO- IIPEBPALLCHU. . paaMalMoOHHOrO pacnajia
HCCIIEIOBATEIbCKUX (peaxuuu epBoro MopsiIka)
3aa4 B 00JIaCTH Anbda-uznydenue u qpyrue
aHAJUTUYIECKOM, BUbI U3TTyYCHUH.
¢buznveckoii, 2.2. Anba-pacnan. Psnpr
HEOPraHU4YEeCKOH, ypaHa U TOpHUs.
OpraHUYeCKON U PannoakTuBHOE paBHOBECHE.
MOJMMEPHOU 2.3. bera-usnydenue.

XUMHH IIpupona, 3HEpreTUYECKUI
CIIEKTp, B3aUMOJEICTBHE
0eTa-4acTull C BEIIECTBOM.
Bo30yxneHnue aToMoB U
WMOHM3ALMSs, IPOU3BOANMAs [3-
yactuuamu. Ilormomenue
0eTTa-u3y4eHUs B BEILIECTBE.

Crnioco6HOCTH Bianers: 3.1. N'amMma-u3my4yeHue. KP

OLICHUBATh BozmoxxHOCTIMU [Ipupona, sHeprus ramma-

IEPCIIEKTUBBI UX [IPUMEHEHUS ny4en. Bzaumoneiicreue

MIPAKTUYECKOTO pazvoaKTUBHBIX raMMa-KBaHTOB C BELIECTBOM.

MIPUMEHEHUS U AJIEMEHTOB. [Tornomuenue 3toro

IIPOJOJIKECHUS n3nydenus. MonnzannonHas

pabot B obnactu CIIOCOOHOCTH TaMMa-

aHAJINTUYECKOH, U3IIy4eHUs

¢buznvecKoi, 3.2. HeiirpoHHOE U3ITyYeHHE.

HEOpPraHUYECKOH, MeTtopl osTy4eHus

OpraHUYeCKON U HEHUTPOHOB. DHEPIHUs

MIOJIMMEPHOU HEUTpoHOB. [IpoxoxacHne

XUMUHU HEWTPOHOB Y€PE3 BEIIECTBO.

Ynpyroe u Heynpyroe
paccesinue. Bo3MOXHOCTB
3axBara HEUTPOHA SIPOM.
3.3. HeifrpoHHOE U3TydeHue.
3axBaT HEMTPOHA AIPOM,
siIepHasl peakuus, AeJIeHue
anep. [lonepeynoe ceuenne
npouecca. [lornomenue
HEHUTPOHHOTO U3JIy4EHUs IIPU
MIPOXOKJICHUH Yepe3
BelecTBo.Penkue Buabl
PaZnoaKTUBHOIO pacmaja
(TIO3UTPOHHBIN U TIp.).

IIpome:kyTouHas arrecranus (3a4er) KM
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20. TunoBble OLEHOYHbIe cpeactBa M MetToauMyeCckKunme wMatepuanbl, onpependrolimne
npoueaypbl oueHnBaHunsA

20.1. TeKywWwMn KOHTPONb yCneBaeMocCTu

KoHTponb ycneBaeMoCTV MO AUCUMNIAVHE OCYLECTBISETCAS C MOMOLLbI CReaylowmnx OLEeHOYHbIX
CPeAcCTB — KOHTporbHOM paboTsl (KP).

Mpumep TMNoBoro sagaHus KP

KonTpoasnas padora
1. OcobeHHOCTH XUMHU JIEMEHTOB MOATPYIIITLI BaHaust. CpaBHEHHE CBOMCTB BaHAIUs (IIPOCTOE BEIIECTBO U
COeMHEeHHMsI) CO cBOolicTBaMH HMOOUS U TaHTana. Mcnons3oBanue Nb u Ta B simepHoii sHEpreTHKE.
2. bera-uznyuenue. [lpupona, sHepreTHUecKkuil CHEKTp, B3aUMOEHCTBUE OeTa-4acTHIl C BEIIECTBOM.
Bo30OyxneHne aTroMOB W MOHU3ANMs, Mpou3BoAMMas [-uactumamu. lloryiomienue OeTTa-u3nydeHHs B
BEILIECTBE.

3. OCHOBBI SIIEPHO-PHEPIeTUYECKOr0 IHUKJIA. THMBI SACPHBIX peaknwid. HelTpoHHBIE peakuuu.
3amennieHre HeHTpoHOB. OCOOEHHOCTH PEeaKIMH C MEUIEHHBIMU M OBICTPHIMU HEWTpoHamHu. JleneHue
AIep TSDKEIBIX JJIEMEHTOB. PacmpeneneHue NpOLyKTOB JelNeHUS IO MaccaM M 3apspaM. lLlenHbie
peakuuu. [IpuHnun nelcTBus AOEPHOTO peakTopa. SnepHoe roproydee, 3aMeIJINTENN, TEIUIOHOCUTENH.

4. Kuneruka peakuuil paJuoakTUBHOTO pacra/ia 3JIEMEHTOB.

TpeboBaHUSA K BLINOMTHEHUIO 3a4aHWI (UNK WKanbl 1 Kputepun oueHnBaHus KP)

KPAUTEPUI ONEHUBAHHUSA KOHTPOJBbHOM PABOTBHI

OTJIMYHO X0po110 YAOBJICTBOPUTEIbHO | HEy/10BJIETBOPUTEIbHO
Bcecroponsee, [TonHoe 3HaHME 3HaHue yuebHoro | OOHapyKHUBaIOTCS
cucTeMaTHYecKoe U y4eOHOro mMatepuaiia, MmaTepuaia B 00beMe, | CyLIECTBEHHBIE
rIyOOKO€ 3HAHUE OCHOBHOM HEOOXOOIMMOM I poOeTbl B 3HAHUAX
y4yeOHOro Marepuana, | peKOMEHJO0BaHHOH K JlaJIbHEUIIIETO OCHOBHOT'O Y4€OHOr0o
OCHOBHOW U 3aHATHIO. OCBOEHUS MaTepuana,
JIOTIOJIHATEIbHON OOymaronmiics JUCLUIUIMHBL, 3HAKOM C | IOIIyCKAIOTCS
JUTEPATYypPHI. MTOKAa3bIBAET CUCTEMHBIM | OCHOBHOM MPUHITUTTHATEHBIE
[TposiBneHue XapakTep 3HaHU 110 JUTEPATYPOH, OLIMOKH IPU OTBETE
TBOPUYECKUX JUCHUIUIMHE(MOYJII0) U | pEKOMEHJOBAHHON K Ha BOIPOCHI.
CIIOCOOHOCTEH B CIOCOOEH K 3aHATHIO.

MMOHUMAaHUHU, U3JIOKEHUU | CAMOCTOSITEIIbBHOMY OOymatomuiics
U UCIIOJIb30BaHUH MIOTIOJTHEHHIO U JIOITYCKaeT
yueOHOro OOHOBJIEHHIO B X0JI€ MOTPEIIHOCTH, HO
IIPOrPaMMHOI0 nanpHelme y4deOHoH oOnanaer
Marepuana. paboThl U HE00XOIMMBIMH
npogeccuoHaTbHON 3HAaHUSIMH T10]1
NeSITeNIbHOCTH. PYKOBOJICTBOM
npenoaaBaTels.
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20.2. NpomMmexyTo4yHaa atrecTayus

lNMpomexyToyHass aTTecTaums (3adveT) NO AUCUMNIIMHE OCYLLECTBMSETCA C MOMOLLbIO CreayoLwmx
OLIEHOYHbIX CPEeACTB
lNepeyeHb BONPOCOB K 3a4eTy:

Bomnpocsl k mpoMeXyTOYHON aTTECTalUH.

1. OcoOeHHOCTH XMMHH DJIEMEHTOB MOATPYIbl ckaHmus (Sc, Y, La). CpaBHEHHE XUMHH STHX DJIEMEHTOB C
XMMUEHN aTIOMHHUSA U 2JIEMEHTOB MOATPYIIIIBI FAJUINS.

2. OCOOCHHOCTH XMMHUH 3JIEMEHTOB MOATpYyMIbl TUTaHa. CpaBHEHHE CBOMCTB THTaHa (IIPOCTOE BEIIECTBO H
COCITMHEHMSI) CO CBOMCTBAMH IMPKOHUS U Ta(HUS.

3. OcoOeHHOCTH XUMHH 3JIEMEHTOB MTOATPYIIBI BaHaausa. CpaBHEHHE CBOMCTB BaHAAHS (IPOCTOE BEIIECTBO U
COeIMHEeHHMsI) CO cBolicTBaMH HMOOUS U TanTajna. cnons3oBanue Nb u Ta B simepHoii sHEpreTHKE.

4. Oco0eHHOCTH XMMHHU DJIEMEHTOB MOArpymIbl XpoMa. CpaBHEHHE CBOMCTB XpoMma (IIPOCTOE BELIECTBO U
COEIMHEHHMSI) CO CBOMICTBaMH MOJIMOI€HA U BOJIb(ppama.

5. Kparkas XapakTepUCTHKa 3JIEMEHTOB IMOArPYIIBI MapraHua. XUMHYECKHE U paJHallMOHHBIE CBONCTBA
texHenys. [loaydyeHnue 3Toro sjemMeHTa U NpakTHYEeCKOe UCTIO0Ib30BAaHUE €r0 COeIMHEHUH.

6. DneMeHTHI ceMeiicTBa kene3a: XUMuieckue cBoiictBa. OCOOEHHOCTH PaMOaKTUBHBIX M30TONOB KOOAIbTA
U UX IPUMEHEHHE.

7. Penkue u OnaropojHble METaJUIbl: 3JIE€MEHTHl CEMEHCTB MNaiagus M IUlaTHHBL. HaydHble OCHOBBI
KOHLIEHTPUPOBAHUS U BBIAEIECHHS 3TUX METAJLIOB MU 100bIYE U3 PYA.

8. Penkue m OraroposiHble METajUIbl: TSDKENbIE 3JIEMEHTHl moArpymisl mMenu (Ag, Au). HayuHble OCHOBBI
KOHIIEHTPUPOBAHUS U BBIACICHUS 3TUX METAJUIOB IPH JOOBIYE U3 PYI.

9. PtyTh Kak OnaropoaHslii Metaiul. Beiaenenue 3toro anemenTa u3 pya. KoHTpacT cBOMCTB IIMHKA U KaJMUS
U CBOMCTB pTyTH. [IprunHEIL.

10. JlanTaHOUABI U BHYTPEHHSIS IEPUOANYHOCTh. OCOOEHHOCTH XMMUU LIepHs U TepOusi, €BpOIHsl U UTTEpOusL.
11. Dddexts! d- u f-anexrponHoit koHTpakimu. [IposBienus >Tux 3pPexkToB B HpU3NIECKUX U B XUMUYECKUX
CBOMCTBAX JIEMEHTOB U COeqUHEHUN. [Ipumepsl.

12. AxtunHuasl. Pazauume B cBoMcTBax mepBbIX 7 M MOCIEAHUX 7 aKTMHUAOB. KpaTkas XapakTepuCTHKa
XMMUYECKHUX CBOMCTB TOpPUS, IPOTAKTUHMS, ypaHa, HENTYHHs U IIyTOHUs. CpaBHEHUE CBOMCTB JIAHTAHOUIOB
Y aKTHHUJIOB.

13. EctecTBeHHBIE pPaJAMOAKTHBHBIE 3JIEMEHTHI. 3aKOHBI PAaJUOAKTHBHOrO pacnana. KuHeTwka saepHbIX
pEaKLUil eCTeCTBEHHOTO PaJHallMOHHOrO pacmaja (peakuuu MnepBoro nopsaka) Anb(a-u3iydyeHue U Apyrue
BH/IbI U3ITyYEHUII.

14. Anpda-pacnian. Psasl ypana u Topust. PagnoaktuBHOe paBHOBECHE.

15. bera-uzmyuenue. I[Ipupona, sHepreTHdeckuil CIEKTp, B3aMMOJEHCTBHE OeTa-d4acTHIl C BELIECTBOM.
Bo30yxneHue atoMoB M HOHM3auus, HpousBoaumas [-uactuniamu. IlorjomeHue OeTTa-M3IydeHUs B
BELIECTBE.

16. I'amma-uznyuenue. Ilpupona, sHeprus ramma-iyueil. BzaumozeiicTBue raMma-KBaHTOB C BEILIECTBOM.
[Tornomenue Toro uznyyeHus. MloHu3annoHHas CrioCOOHOCTh FraMMa-U3JTy4eHHS

17. HeititponHoe wu3nydeHue. MeToasl MOJNydeHUS HEUTPOHOB. OHepruss HeUTpoHOB. IIpoxoxkaeHue
HEUTPOHOB Yepe3 BEIECTBO. YIIPYroe U HEYNPYroe paccessHue. Bo3MOKHOCTB 3aXBaTa HEUTPOHA SIAPOM.

18. HeiirpoHHoe wu3imyueHue. 3axBaT HEHTpOHA sIpOM, sifiepHas peakuus, AeneHue saep. llonmepeunoe
ceueHue npouecca. [loryomenre HEUTPOHHOTO U3TyUEHUs IPU MIPOXOAKIAECHUH YEPE3 BEILECTBO.

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

20. PaguoakTUBHOCTb U T€0JIOTHUECKast (ApXE0JI0rnyecKas) XpoOHOIOTUsl: CyTh OCHOBHBIX METOJIOB.

21. AkTuMBanMOHHBI aHanu3: uaesd Mmerona. CBsA3p MeXAYy HM3MEPEHHOM WHTEHCUBHOCTbIO HABEAECHHOMU
aKTUBHOCTH U COZIEP’KaHHEM OIPEIeNIIEMOro 3IEMEHTa B Ipobe.

22. OCHOBBI AJIEPHO-3HEPreTUUECKOro NUKIA. TUIbI siiepHbIX peakuuil. HelTpoHHble peakuuu. 3aMensieHue
HeUTpOoHOB. OCOOEHHOCTH pEAaKIMi C MEAJICHHBIMH M OBICTPHIMH HEHTpoHamu. JlelmeHue sep TsDKENbIX
aneMeHTOB. PacnpeneneHne NpoayKTOB JeieHUs MO MaccaM M 3apsaaMm. Llemnsle peakiuu. IlpuHimmn
JEUCTBUS SIEPHOTO peakTopa. SnepHoe roproyee, 3aMeTUTENN, TEIUIOHOCUTEIH
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23. Peakropsl. KOHCTpYKIIMOHHBIE OCOOCHHOCTH PEakTOPOB Ha OBICTPBHIX M TEIUIOBBIX HEHTpoHax. BemecTra
A MaTepHalibl, TNPHUMEHSEMBIE B KA4EeCTBE 3aMEJINTENIEH, TEIUIOHOCUTENEH, OTpa)¥xaTeled | JeTallel
KOHCTPYKUMH. TeIuIoBbIIEIAIONINE IEMEHTHI HA OCHOBE ypaHa, Topusi. KOHCTpyKLys TBAJIOB.

24. OU3MKO-XMMHUYECKUE OCHOBBI Pa3eNICHUs PA3IMYHBIX H30TONOB 3JeMeHTOB. [Ipumepsl. Paspenenue
U30TOIIOB ypaHa.

OnucaHune KputepuneB U LWKanbl OUeHUBaHuA KOMMeTeHLun (pGSyHbTaTOB o6yqe|-|m=|) npu
npome)KyTquon aTrecTtauumn

Ona oueHuBaHua pesynbTatoB OOy4eHUA Ha 9SK3aMeHe/3adeTe MCMonb3ylTca crnegylolme
nokasarenu (3YHbi 13 19.1):
1) 3HaHue y4yebHOro matepvana u BnageHue MOHSATUMHBIM annapaTtoM — BaXKHEWLWMMU XUMUYECKUMU
MOHATUAMWN N OCHOBHBIMW Y4EHNAMU; BUONOrNYECKYIO POfb INIEMEHTOB U NX COEOUHEHUI. ;
2) yMeHMe CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHune nnnocTpupoBaTb OTBET NpumMepamu, baktamu, JaHHbIMU HayYHbIX UCCNeaoBaHWM;
4) yMeHue NpUMEeHNATb 3HaHWUS TEOPETUYECKMX OCHOB XMMUM AN OOBbACHEHWsI CBOWCTB BELLECTB U
peakumin, pewaTb NpPodeccMoHanbHble 3agayn.
5) Bnagete MOHATUMHBLIM annapaTtoM pAaHHoW obnactu Haykn ( TeopeTUYeCKMMW OCHOBaMM
ANCUMNANHBI), CMOCOBHOCTLIO WNNIOCTPUPOBaTb OTBET Npumepamu, daktamn, AaHHbIMU  Hay4YHbIX
nccneaoBaHUn, NPUMEHEHNEM TEOPETUYECKMX 3HAHUIA ANSA peLleHnst NpakTU4ecknx 3agad

[ns oueHMBaHMSA pe3ynbTaTtoB OOy4eHMs] Ha 9K3aMeHe (3a4eTe C OLEHKOW) ucnonb3yetca 4-

GannbHas Wwana: «OTAMYHOY», «KXOPOLLOY», KyAOBNETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.
[nsa oueHMBaHMs pe3ynbTaTtoB 0O6y4YeHMsa Ha 3a4eTe UCMONb3yeTCa — 3a4TEHO, HE 3a4TEHO
CooTHoLeHWe nokasaTenemn, KpUTEPUEB U LLKasnbl OLLEHNBAHWSA pe3ynbTaToB 00yYeHus.

IIpumep KUM k Tekyuieii arrecranuu (3a4er)

YTBEPXIAIO
3aBenyrouuii kadeapoil oo1el 1 HeOPraHU4eCKOU XUMHUU
J.X.H. mpod. B.H. CemeHOB
Hanpagiienue noaroroBku/cnenuajiboctb 040301 Xumusn
JlucounimHa: OTMA.2. Xumus pe3ko3eMeJbHbIX H PAJINOAKTHBHBIX 3JIEMEHTOB
®opma o0yueHus O04HOE
Bua konTpoas 3a4yeT
Buja arrecranuu NMPOMeKYyTOUYHASA

KoHTposbHo-u3MepuTenbHbIi MaTepuas Ne 1

1. JlanTaHOUABI M BHYTPEHHSAS NePHOANYHOCTh. OCO0eHHOCTH XUMUM LepUs U TepOus,
eBpONUs U UTTePOu.

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

IIpenogaBareib: A IO. 3aBpaxHoB

13



MeToauuyeckue matepuansbl, onpegensilowme npoueaypbl OLeHUBAHUA 3HAHUN, YMEHUN,
HaBbIKOB U (UNKU) onbiTa OeATENbHOCTU, XapaKTepu3ywwWmx I3Tanbl POPMUPOBaAHUS

KOMNeTeHUuun

OueHka 3HaHun,

YyMEHUNn u
KOMMETEeHUMA B paMKax MW3yd4eHus [UCLMUMIINHbI

HaBbIKOB,

NPOMEXYTOYHOM aTTecTaumm.

Tekywas aTrectayuus NpoBoaUTCA B COOTBETCTBUM C [1onoXeHneM O TekyLlen atTectaumm
obyvamowmxcss nNo nporpammMam Bbicliero obpasoBaHMsi BOpOHEXCKOro rocyaapCTBEHHOrO
yHMBepcuTeTa. Tekyllasa atTrectaumsa npoBoauTcs B oopMe NMUCbMEHHbIX KOHTPOSbHbIX paboT n
NPaKTUKO-OPNUEHTUPOBAHHbLIX 3a4aHnn. Kputepmumn oLeHnBaHus NpuBeaeEHbI BbILLE.

[MpomexyToyHas

aTTecTtauus

npoBoANTCS

XapakTepuaylollas aTanbl
OCYLLECTBNSETCS B XOAe TekKyllen u

B COOTBETCTBUU

¢ [lonoxeHuem

NPOMEXYTOYHOM aTTecTaumm oby4yarLLmMxcs No nporpaMmmam BbicLLero obpasoBaHus.
KoHTponbHO-n3MeputenbHble MaTepuarnbsl NPOMEXYTOYHON aTTecTaumy BKIOYalT B cebs

TeopeTn4eckmne

BOMpPOCHI,

nos3sondwwmne OueHUTb

YPOBEHb

NOJTy4YEeHHbIX

3HaHUN

dopMupoBaHus

0]

n

npakTM4yeckoe 3adaHue, MNO3BOSSLIEE OLEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHWUA WU

HaBbIKOB.

I'Ipm oueHnBaHUM WUCNOJIb3YKTCA KadeCTBEHHble LKaribl OLUEHOK.

npmBegeHbl Bbllle.

Tpe6GoBaHuUsA K BbINONHEHUIO 3aA4aHUNA, LWKalbl U KPUTEPUMN OLLeHUBaHUA

KPUTEPUI1 OIEHUBAHMUS 3AUYETA (YCTHBIN OITPOC)

Kputepun oueHuBaHnA

3auer 3auver 3auer He3zauer
Bcecroponnee, ITosHOE 3HAHME 3HaHue yueOHoro | OOHapyXHUBarOTCS
CUCTEMAaTHYECKOE U yueOHOro Marepuarna, Marepuaga B 00beMe, | CyIIeCTBEHHbIE
riyooKoe 3HaHHe OCHOBHOI HEOOXOIUMOM  JUIsl | IPOOETbl B 3HAHUSX
yueOHOro Mmarepuana, | peKOMEHJOBAaHHON K JaJIbHEUIIEro OCHOBHOT0 Y4€OHOT0
OCHOBHOW 1 3aHATHIO. OCBOEHUS MaTepuaa,
JIOTIOTHUTEIBHON OO6ymaromuiics JUCIUIUIMHBL, 3HAKOM | JIOMYCKAIOTCS
JIUTEPATYPHI. MTOKA3bIBAET CUCTEMHBIM | C OCHOBHOM IPUHLUIIAATIbHBIE
[IposiBeHME TBOPUECKUX | XapaKTep 3HAHUH 110 JIUTEPATYPOU, OLIMOKY IpU OTBETE

CIIOCOOHOCTEH B
IMOHMMaHUH, U3I0KEHUU
1 UCTOJIb30BAHUH
y4eOHOT0 MPOTPAMMHOTO
MaTepuarna.

JUCUUILITMHE(MOIYIIO) U
CIOCOOEH K
CaMOCTOSITEILHOMY
TIOTIOJTHCHHIO |
OOHOBIIEHUIO B XOJI€
JanbHenmen yaeOHoM
paboThl U
poQeCCHOHATBHON
JESITEIbHOCTH.

PEKOMEHIOBAHHONW K
3aHSTHIO.
OOymarormuiics
JOTTyCKaeT
MOTPENIHOCTH, HO
oOnanaer
HEO0OXOTUMBIMH
3HAHHUSIMH TT0]T
PYKOBOJCTBOM
TIPEno/IaBaTeis.

Ha BOIIPOCHI.
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