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PABOYAA NPOMPAMMA YYEBHOM OUCLUUMNIUHBI
PTA.02 — Xumua peakosemMesribHbIX U paAUOaKTUBHbIX 3/1IEMEHTOB

. Koa n HamumeHoBaHue HanpaBlieHuA nogroToBku/cneumnanbHOCTU:

Hanpasnexue 04.03.01 Xumusga

. I'Ipoctwmb nogrotoBku/cneumnanmsaumua: Teopetnveckas u SKCnepMMeHTanbHasg XmMmus

. Keanudmkauua BbinyckHuka:  bakanasp
. ®opma obyyeHua: OuyHasn

. Kadbenpa, otBevarowas 3a peanmsauuio AUCUUNIIUHDbI:

kadenopa obuwen wu
HeopraHu4eckom XMMumu

. CocTtaBuTenu nporpamMmmbi: 3aBpaxHoB AnekcaHap KOpbeBuy,
OOKTOP XMMWYECKUX HAYK, AOLIEHT
. PekomeHpgoBaHa: HMC xumuyeckoro cakynbteta BI'Y «19.04.2021», npotokon Ne3.

YuyebHbIN roa: 2023/2024 CemecTtp(bl): 5
Llenu n 3apayum y4ye6HOM AUCLUNIIUHDI

Lleno wu3yyeHua ancumnimHbl «XUMUA peako3eMenbHbIX W paAvoakTUBHBIX  31EMEHTOB»
dopMMpoBaHME Y CTYAEHTOB HEOOXOANMbIX 3HAHWUI N0 0cobeHHOCTAM cBoNCTB d- u f- anemeHToB |
rpynnbl Mepuogmnyeckon CuctemMbl, OCHOBaM (OU3NKO-XMMUYECKNX METOAOB UX KOHLLEHTPUPOBAHUSA
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N pasgerneHus, a Takxe No OCHOBHbIM chepaM BO3MOXHOIO NPMMEHEHUS 3TUX NIEMEHTOB B BUAe
MPOCTbIX BELLECTB M B BUAE (PYHKLMOHANbHbIX COEAUHEHUA.

3apaven n3ydyeHme pgucuuniinHbl ABJIAETCA (bOpMVIpOBaHVIe TakKoro YypoBHA BJlageHnem

AVCLUUMNITMHON, MPU KOTOPOM CTYAEHTbI

- MOHWMAalOT OCHOBHblE BUAbI aHanormm B psay penko3eMesbHbIX U pagvmoakTUBHbIX
3MEMEHTOB;

- 3HatoT 6a30Bble CBOMCTBA KaXaoro U3 aNIeMeHTOB,

- yMelT npensuaeTb OCHOBHblE (DU3UKO-XMMUYECKME CBOMCTBA MPOCTbIX BELLECTB U
XapaKTepUCTUYECKUX COEOMHEHUN ITUX SNEMEHTOB; WUMETb npeacrtaBneHns o  U3nKo-
XUMNYECKMX OCHOBAxX OCHOBHbIX METOAOB pa3fefieHus penkO3eMENbHbIX U pagnoakTUBHbIX
3N1IEMEHTOB, a TakKXe npeacTtaBfeHMe O TOM, Ha KakKuX MpuHUMMNAxX OCHOBaHbl MpPOLECCHI
pa3geneHns BELLEeCTB, WX KOHUEHTPUPOBAHWST U  OYUCTKM, OCHOBaHHble Ha (a30BbIX
npesBpaLLeHnsiX BeLWecTB C Y4EeTOM U3MEHEHNA COCTaBa; 3HaTb OCHOBHblE chepbl BO3MOXHOMO
npumeHeHna P3 1 paguoakTUBHbLIX 3SNEMEHTOB B BUAE TMPOCTbIX BEWEeCcTB M B Buae
dYHKUMOHanNbHbIX COeANHEHNIA.

10. MecTo y4ebHOM AuCUMNNUHLI B cTpyKType OOI:
YacTb, hopmMupyemMas yyacTHUMKaMu obpa3oBaTesibHbIX oTHoweHun: PTO. PakynbTaTuBhl

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUA MO AucuunMHe/Moaynto (3HaAHUA, YMEHUA,
HaBbIKK), COOTHeCEeHHbIe c nnaHMpyemMbiMun pesynbTaTtamu OCBOEHUA
obGpas3oBaTesnibHOWN NporpamMmbl (KOMNETEHUMAMU) U NHOUKATOPaMU UX OOCTUXKEHUA:

Koa HassaHue komneTeHuun Kog(bl) MnamkaTop(bl) MnaHupyembie pe3ynbTaThbl
obyyeHusn
MK- 1 CriocobeH IpoBoIUTh cOOp, MK- | ObecneunBaer cbop | 3HaTb: rae (6ubnuoTeyHble
CHCTEMATHU3AIUIO M KPUTHIECKUI 1.1 HAYYHOM, TEXHUYECKOH W 6a3bl, 6a3bl Research Gate u
N N . T.0.) W Kak (nporpammel,
aHaJIN3 HAy4YHOM, TEXHUUECKOM 1 MATEHTHOH — uHpopMaumy, | | o o oo osa, DOl nT.0)
MATEHTHOU UH(OpPMAIUH, HEOOXOMMOM JUISl PEIIEHHUS | MpOM3BOAUTCA nouck
HEOOXOMMOM IS pelIeHus HCCJIEIOBATEIbCKUX 3a]a4 nHpopmaLmu.
HCCIIeIOBATEIbCKUX 3a1aY MnK- YMeTb: OTbICKMBaTb HYXHYI0
XMMHYECKO# HANPaBIeHHOCTH 12 | ¢ ;| UH(OpMaUMIo u JmTepaTypy
OCTABJIACT AHATMTHYCCKHI | 35« onoTKOE BpEMS.
0030p cobpaHHOM HAY4HOH, | BnapneTh: HaBbikaMy Movcka
MHpopMalLUK IO TEMATHKE | B cpepe Internet.
HCCIIEIOBATENILCKOTO
HpOeKTa
MNK-2| Crnocoben manuposats padory u | MNK- CocraBnsier 0o0mmii rian | 3HaTb: OCHOBB!
BBIOMPATH aJIEKBATHBIE METO/IbI 2.1 UcCiIeoBaHus U JeTanbHple | MM1@HNPOBAHUSA U BEAEHNS
. XUMMUYECKOro
pelIeHus Hay4HO- TUIAHbT OTASTBHBIX CTAWH. | o cnenvenTa YMeTh:
HNCCIICA0BATCIIbCKUX 3a1a4 B caMoCTosaTeNbHO
00JIaCTH aHATUTHYECKOM, pa3pabaTtbiBaTb nnaH
(u3HUECKOIi, HEOPTAHMYECKOI, SKCneprMeHTa C yHeToM ero
. . petanen.
OpPraHUYECKOMN M TOJIMMEPHOM
BnapeTtb: pacyeTHbIMM
XUMHH 9 MeToaaMu peLleHns
o Bribupaer ChOpMYSIMPOBaHHbIX 3343y

OKCIICPUMCHTAJIbHBIC U
PACUCTHO-TCOPCTHUCCKHUC
MCTOJbI pCIICHUSA
IIOCTAaBJICHHBIX 3a1a4.




MK-3

Croco0eH Ha OCHOBE
KPUTUYECKOT'O aHAIN3a
pesynpratoB HUP 1 HUOKP
OIIEHUBATh MEPCIIEKTUBBI UX
MPaKTUYECKOTO0 MPUMEHEHHUS U
MPOJIOJDKEHUS PaboT B 00JIaCTH

AQHAJIMTUYCCKOH, (PU3MUECKOI,

=

HEOPraHUYECKOU, OPraHU4YECKON
MOJIUMEPHON XUMUU

OflK-
3.1

3.2

Cucremaru3upyer
“H(OPMAITUIO, TTOTYYCHHYIO
B xone HUP u HUOKP,
AHATM3UPYET ee u
COIIOCTAaBIISET c

JIUTCPATypPHbBIMU JaHHBIMH.

Onpexnenser BO3MOXHBIE
HampaBlieHuss  pabor
MIEPCIICKTUBBI

MNPAKTUYCCKOTO IIPUMCHCHHUA
TNOJIYUYCHHBIX PE3YJILTATOB

3Hatb: uto Takoe HUP wun
HNOKP n pa3nunyHble
doHabI, 3HaTb, Kak
cocTaBnseTca 3asfBka Ha
rpaHT.

YMeTb: OCyLLEeCTBNATb MOMCK
¢oHA0B, (OMHAHCUPYIOLLNX
HUP n

HNOKP B cpene VIHTepHEHT.
BnapeTb: Cnoco6HOCTb
npeasuaeTb passutue
pe3ynbtatoB  paboTbl B

JanbHenwen nepcnekTmee.

12. O6bem ancumnnnHbl B 3a4eTHbIX eauHULax/vyac — 72/2.

dopmMa NPOMEXYTOYHON aTTeCTaLNM (3avem/sk3amer) 3a4€T

13. TpyaoeMKoCTb NO BUAam y4ebHon paboTbl

TpyaoemkocTb
Bup, yuebHom paboTbl Beero Mo cemecTpam
5 6
Ne cemecTpa Ne cemecTpa
KoHTakTHas paboTa 36 36
Jlekuumn 36 36
B TOM 4uUcChe: npakTuyeckne -
nabopaTtopHbie -
Kypcoeasi paboTa -
CamocTonaTenbHasa paboTta 36 36
MpomexyTouHan aTTecTauus
Utoro: 72 72

13.1. CopepxxaHue pa3genoB AUCUUNIINHDbI

Ne pasgena Peanuzsauus c
n/n pasgena
H OUCLIMNIUHBI
aMMeHoBaHue CopepxaHue pasgena oUCUUMIIvHbI NOMOLLbIO
ANCLIMNNUHBI .
OHIanH-Kypca,
JYMK*
1 BeeoeHue Llenm wn 3apgauu «kypca. Hawubonee obwue

0COBEHHOCTU XUMUKN NMEPEXOAHBIX, PEAKO3EMENbHbIX
N pagmnoaKkTUBHbLIX (Mpexae Bcero, f-) anemMeHToB.




OcobeHHocmu
repexo0HbIX 351eMEHMO8.

xumuu

0630p xumun d- n f- anemMeHToB; UX cpaBHUTENbHas
XapakTepuctuka. XuMus U  MeTannoxumusa  3TUx
3/1EMEHTOB.

Xumus P33

CkaHgun, nTTpuin, NnaHTaH. JTaHTaHouapl U aKTUHUADI.
OcobeHHOCTH NepUOANYHOCTN B UIBMEHEHUN CBOWNCTB
3TUX 2NIEMEHTOB.

OcobeHHocmu paduoakmugHbIX
a51eMeHmo8 U CrOHMaHHoU
paduoakmueHocmu. Kpamkasi

MpeameT paguoxumum n paguomMmeTpuu.
MpymeHeHne pagmMomeTpun B aTOMHOWN
NPOMBbILLNIEHHOCTM U B HAY4YHbIX UCCNEAOBAHUAX.

Xapakmepucmuka ceolicme
paduoakmueHbIX U3syYyeHudU.

EcTecTBeHHble  pagnOaKTUBHbIE  3MEMEHTHI.
PapgnoaktuBHble cemencTBa ypaHa, Topus U
aKTUHOypaHa. 3aKOHbl pagnoakTMBHOIO pacnaga.
PagnoaktusHoe paBHoBecue. Anbga-nsnyyeHme.
Ero npupopa. OHeprusa n npober anbda-yactuy, B
BewlecTBe. [lpoxoxaeHve anbda-yactuy, yepes
BellecTBO. MoHn3auus n Bo3byxaeHne aTOMOB,
npou3BoanMble anbda-yacTuuamu.
BeTa-nanyyenue. lNpupoaa, aHepreTM4ecKnin CnekTp,
B3aMMogencTemne 6eTa-4acTuy, C BELLLECTBOM.
Bo36yxaeHne aToMOB U MOHM3aLUs, NpoOn3BoOAMMas

O-yactuamu. [MornoweHne 6eTa-u3nyyeHus B
BelecTBe. JIMHerHbI 1 MaccoBbIi KOIMPULMEHTHI
NOrnoLLeHns.
[amma-nsnyyenue. [lpupoaa,
nyyen. B3aunmopeiictene
BELLLECTBOM, hOTO3NEKTPNYECKINI adhekT,
KOMMTOHOBCKOE paccesHue, obpasoBaHue
3NEKTPOH-MO3UTPOHHBIX Nap. «AHHUTUNAUUSA» Kak
OLHO 13 NPOSIBNEHMI Nepexoaa MaTtepum U3 ogHoro
BMAa B Opyrom.

QHEeprna ramMmma-
raMmmMma-KBaHTOB C

MornoweHne  ramma-u3nyyeHuss  BeLLEeCTBOM.
JInHenHbIN n MaccoBbIN KO3 PULMEHTHI
NOrnoLeHus. NoHuzaunoHHas cnocobHOCTb

ramMmma- usny4veHus.
HeiTpoHHOe nsnyyeHne. Metoapl nonyyeHus
HENTPOHOB. QHepPrusa HeMTpPoHoB. MNpoxoxaeHue
HEWTPOHOB Yepes BELLECTBO. YNpyroe paccesiHue.
Heynpyroe paccesiHne. 3axBaT HEUTPOHa A4pPOM,
anepHasa peakuus, genexve aaep. lNonepeyHoe
ceueHue npouecca. NornoweHne HENMTPOHHOIO
N3ry4yeHus Npy NPOXoXAeHNN Yepes BELLECTBO.
EnuHuubl namepeHunsa paguoaktueHocTu. Kiopu.
Pe3epdopn. PeHTreH. [(paMmm-3KBUBaNeHT pagus.
Bekkepernb.

OcHo8blI
aHarnusa

akmueauuoHHOe0

Wpes metopa. BbiBog ypaBHeHMsl, CBA3bIBAKOLLENO
N3MepPEHHY0 WHTEHCMBHOCTb  HaBeLEeHHOW
aKTUBHOCTM C  CcOAepXaHuem  onpeaensiemMoro
anemeHTa B npobe. AGCOMIOTHLIA U OTHOCUTENbHbIN
MeToAbl aKTMBALMOHHOIO aHanusa.
UyBCTBUTENBLHOCTL METOAA.
HeNTpOHHO-aKTUBALMOHHBLIN  aHanu3. AHanmM3 no
nepvopy nonypacnaga, aHanM3 C MNpUMEHEHUEM
CUMHTUANALNOHHON raMMa-CneKTpoMeTpun.
MopgrotoBka o6pa3LoB k aHanuly. Pasnoxexne o6-
pasua, BBEAEHNE HocuTenen. BbigeneHne
onpeaensembix 3M1EMEHTOB c MOMOLLLbIO
COOCaXAEHUs.




Xumuyeckue ceolicmea
351eMeHmMo8 ¢ ecmecmeeHHoU
paduonakmueHOCMbHO

PagnoaktuBHble 3anemMeHTbl B npupoge. eoxumus
paguoanemMeHToB. Pyapl. PagnoakTuBHble cemencTea
(pagb). MpupoaHbie pagvoHyKNMAabl n
pagvoaKkTUBHbIE U30TOMbl 3fIEMEHTOB, MOCTOSHHO
nonyvaiwmecs B npvpoae B pesynbTaTe SAepHbIX
peakuun. Murpauua paguoakTUBHbLIX 3SNEMEHTOB,
n3oTtonoB. Pagnoxumuyecknii aHanms. BoaMoxHoCTb
N3yYeHUs XUMUU PaAOMOAKTMBHOIO 3MEeMeHTa Mo
noBefeHuto Ntoboro U3 ero M30TOMNOB, Kak CreacTBue
WOEHTUYHOCTU PU3NKO-XUMUYECKMX CBOWCTB
nsotonoB. CoxpaHeHue WHAMBWUAYyaslbHbIX CBOWCTB
3/1IEMEHTOB MNPV NpPeaenbHO ManbiX KOHLEHTpaLumsX.
OcobeHHoCTU noseaeHus paanoaKTUBHbIX
3M1EMEHTOB, CBA3aHHbIE C ManbIM/ KOHLIEHTpaLMaMun
(HEBO3MOXHOCTb 06pa30BaHWA  CaMOCTOSITENbHbIX
TBEpAbIX (pa3 1 NpoTeKaHMsA peakuuin ¢ yyacTuem

HECKOJIbKMX YacTul, copepXallimMx paavoakTUBHbLIN
3fIEMEHT, CABUMM MOTEHUManoB BblAeNeHns u T1.4.).
OneKTpOHHaa CTPYKTypa TAXENbIX 3NEMEHTOB W

BO3MOXHOCTb hanbHeunwero paclmnpeHna
nepmop,mquKoﬁ CUCTEMbI. EctecTBeHHbIE n
NCKYCCTBEHHbIE pagonoaKTUBHbIE ANIEMEHTDI:

TEXHEUMW, MPOMETUN, MONMOHUN, acTaT, paaoH,
dpaHumMn, pagun, akTUHWA, TOPUW, MPOTAKTUHUNA,
ypaH, HENTYHWA, NAYTOHWA W TPaHCNIYTOHUEBbLIE
anemMeHTbl. WcTopusi  OTKpbITMSA, MNONOXEHMEe B
Nnepuoanyeckon CUCTEME, 3NEKTPOHHAA CTPYKTYypa,
OCHOBHble  M30TOMbl, METOAbl BbIAENEHNa U3
NPUPOAHBLIX OGBHLEKTOB WM MOJIyYEHUS C MOMOLLbIO
A0EPHbIX  peakuun, MeTodbl  MAeHTMdUKauuu,
hu3nyeckme n XMmMmnyeckme CBOMCTBa.

CTteneHn oKMUCNEHNs SNIEMEHTOB U UX YCTONYUBOCTb,
BaXHeNWwme xumMumyeckne opmbl, UX NOAyvYeHne u
aHanua, NpakTU4eckKoe 1CNosib30BaHme.

Topwui. Pygpl Topusa. N3oTonbl Topusi. dusnyeckue
CBOWCTBa Topus. XMMUYECKNe CBONCTBA TOpUS, ero
COEAVHEHMN: MeTann4yeckun TOpuN, OKCcuapl,
ranoreHnapl, cynbscuabl n T.4. Conun Topusa. Topun B
pactBope. KoMMnekcHble coeguHeHuss Topus.
ConocraBneHne CBOWCTB 3fIeMEHTOB MoArpynnbl
TuTaHa. BolgeneHue Topua ns pya.

YpaH. Pypbl ypaHa, wu3oTtonbl ypaHa. Cnocobbl
pa3geneHus n3oTonoB ypaHa, uanyeckue CBONCTBa
ypaHa. XuMuyeckue CBOWCTBA YypaHa U ero
COeIHEHMIN:  MeTannMyeckun ypaH, OKcuibl,
ranorennapl, docdugpl, rmapuabl,  Kapbugpl,
HUTpuabl, cunuumapl. Conu ypaHa: conu ypaHuna,
ypaHa-Tbl U nonuMypaHaThbl. YpaH B pacTBope: CTeneHu
OKUCJIEHNS,, KOMIJIEKCHbIE COEOUHEHUs ypaHa B
pa3HbIX  CTEMEHAX  OKUCINEeHUS. lMepekncHbie
coeguHeHunsi. ConocTaBneHne CBOWCTB 3N1EMEHTOB
noarpynnel xpoma. Crnocobbl BblAeneHus ypaHa u3
pya. [lpumeHeHve ypaHa. [lonHoe pa3pgeneHue
3NeMeHTOB MpOAYKTOB pacnaga ypaHa U Topus,
CXeMbl BblAENEHUs BCEX SNEMEHTOB U3 YpaHOBbIX U
TOpUEBbIX pyA,.




Hay4Hble ocHO8bI mexHomoauu
510epHO20 20prve20

MepepaboTka ypaHOBLIX Pyd W WX KOMIMJIEKCHOE
ncnonb3oBaHue. dusnyeckme N XuMmmyeckme MeToabl
oboraleHns, BCKpbITUE YpaHOBbLIX pYA.
Cop6LMOHHO-3KCTPaKLMOHHbIE MEeToAbl U3BEeYeHUs
ypaHa 13 pacTBOpoB M nynbn. [MpombilwneHHoe
noslydeHne MeTasIMYecKoro ypaHa, ero CrniaBoB,
okcuaoB, TeTpadTopuaa u rekcadptopunga.
OCHOBHble XMMUYECKUNE peakLmm, UCNosib3yeMble Nnpu
pas3geneHun  ypaHa, HenTyHus, TMAyTOHuMA U
NpoaykKTOB peneHusa. [naBHenwuve okucnutenun u
BOCCTAHOBUTENN, TMPUMEHAEMbIE B  TEXHONOMM
ypaHa, HenTyHUa 1 NIyTOHMS.

OcHosbl  10epHO-3HEepeemu4yecko20 yukia. Tunbl
AnepHbIX peakuun. HenTpoHHble peakumn.
3amepgneHve HenTpoHoB. OcobeHHOCTU peakuuin ¢
MeanieHHbIMU U BbICTpbIMU HelTpoHamu. [eneHue
agep  TAXenbix  3nemMeHToB.  Pacnpepenenne
NpoAyKTOB AENeHMA No Mmaccam 1 3apsigam. LlenHble
peakuuun. TpuHUMN OENCTBUS SOEPHOro peaktopa.
ApepHoe roptovee, 3amMennuTenu, TENNOHOCUTENMN.
Peakmopsbi. KOHCTpPYKLUMOHHbIE 0Cco6eHHOCTH
peakTopoB Ha ObICTPbIX WM TEMNOBbLIX HEWTPOHaX.
BelwiecTtBa u maTepuansl, NpUMEHAEMbIE B Ka4ecTBe
3amMepnMTenein, TeENSIOHOCUTENEN, OTpaxaTenen n

heTanen KOHCTPYKLUUNA.

TennoBblgensaoLWME 3N1IEMEHTbI HA OCHOBE METarssoB:
ypaHa, Topus. Kepamuyeckme TBanbl, 060SI0YKM
TB3MI0OB W3 allOMUHWA, MarHus, LUPKOHUA U UX
cnnaBoB. KOHCTPYKLMS TB31OB.

lNepepabomka 0651y4eHHO20 SOEPHO20 20PHHEZ0.
MoprotoBuTenbHbIE Mpoueccbl Npu nepepaboTke
A0EPHOro rOPHYEro, «OXMaXAeHue», MexaHuyeckas
obpaboTka, pacTBopeHue o060fio4eKk TB3INOB U3
pa3nunyHbiX MaTepuarnos U CniaBoB.

O6wue npUHUMMBLI  MOCTPOEHUS TEXHONOrMYEeCcKnx
CXeM npu nepepaboTke SAEpHOro roproyero.
OcapuTenbHble npolecchl NepepaboTku roproyero ¢
uenblo MoMyYeHua MIYTOHUA: NaHTaHCyNbdaTHbIN,
hTOpPUAHBIN, BUCMYTocdaTHbIN. lMoBepeHune
OCKOJIKOB A€NeHNs Ha OTAENbHbIX CTaAuMaAX npouecca
ocaxaeHus.

O6wue npUHUMMBLI MOCTPOEHUS TEXHONOrMYEeCcKnx
CXeM npu nepepaboTke SAEpHOro roproyero.
OKCcmpaKkyUOHHO-XxpoMamozpaguyeckue mMemoob! —
OCHOB8a MEeXHOI0_2UHECKUX rpoyecco8 6e30mx00HbIX
rnpou3sodcms. XumMusa npoLLeCCoB 3KCTpaKUmMM ypaHa
W TPaHCYpPaHOBbIX 3JIEMEHTOB
KMcrnopoacoaepXxalymm OopraHnyYecKumm
pacTBOpUTENSAMU, docopopraHmyecknumu
COEOUHEHMAMU WU aMMHaMU. DKCTpakKuus XenartoB.
PasgeneHne ypaHa M TpaHCYypaHOBBLIX 3JIEMEHTOB
NOHOOGMEHHbLIMI MeToAaMM.

MepepaboTka 0O6Ny4YEHHOrO SAEPHOr0  ropHYEro
CYXUMU MeToAaMu.

Mpouecchbl pasgeneHnsi, OCHOBaHHbIE Ha Pas3fMYHON
netyyectn TOpUOOB, IKCTPaAKUUS M3 pacrniaBoB
Xugkumu metannamu n conamu. OKucnutenbHoe
LWakoBaHue. AnekTpopaduHUpoBaHme.




OcHoebl
paduoxumuu

npuknadHou

MeueHble  coeaMHeHus. MonyyeHune "
naeHTUdUKaums MeyYeHbIX COEeAVHEHMWIA.
Xumunyeckne, USUKO-XUMUYECKME, SAEpPHO-
XMMUYeckMe 1 BMOXMMUYECKMEe  MeTo[bl
cuHTe3a. [lpouecchl aBTopaguonusa. Xumus
ynbTpa- KOPOTKOXUBYLLMX BUOreHHbIX
paguoHyKnuaoB. Pagnoxumuyeckue acnekTbl
MO3UTPOHHO- AMUCCUOHHON TOMOrpagun.
PaguoakTuBHble MHAMKATOPbI B HAYKE U TEXHOMOMMN.
OcHoBbl MeToAa paAMoaKTUBHbIX WHAMKATOPOB.

MpumeHeHne pagnoakTUBHbIX M30TOMNOB B
aHanUTUYEeCKOn, OpraHn4yeckon wu U3nNYeckon
Xumumn. ViccnepoBaHue CTPYKTYpbl U CTPYKTYPHbIX
N3MEHEHNN XUMUYECKUX COoeguHEHUN.
OnpepeneHve paBneHuss napa TPYAHOMETYYUX
BELLLECTB.

WccneposaHne paBHoBecui. 3ydeHne KUHETUKK m
kKaTanu3a. WccneposaHve npoueccoB Murpauun
(anbdy3un, aNEeKTPONUTUYECKON MNPOBOAMMOCTH,
TepMunyeckon guddgyanm u 1.1.). KoppenaumnoHHbIn 1
M30TOMHbIN  3PeKkTbl.  XMMUYECKME  acneKTbl
NCNoONb30BaHUSA paguoHYyKNuaoB B Ouonorum wm
MeLMUVHE.

Xumumg peakunx anemMeHToB

MNMonoxeHne peakux U paguoaKTUBHbLIX 3IEMEHTOB B
nepuoandeckon cucteme .M. MeHpeneeBa M wux
3NEKTPOHHOE CTpOoeHune. Pefko3eMeribHbIE 3/IEMEHTHI,
NaHTaHomoAbl U aKTUHOUALI. SIBNeHne naHTaHONAHOro
okatnga.  BTopuuHaa nepuoaMyHoOCTb B rpynne
NaHTaHoMAOB. PaanMoakTUBHbIE CEMENCTBA.

MpocTble BewectBa. OCHOBHbIE U WHAMBUAYASbHbIE
dusnyeckne, OUMKO-XMMUYECKME W XUMUYECKMe
CBOWCTBA peaKkux  3M1eMEHTOB. CoeanHeHus.
CTpoeHue, GU3MKO-XMMUYECKME W XMMUYeCKMe
CBOWMCTBA BaXXHEMLLMX BUHAPHbIX COEAUHEHUI peaKnX
3N1EMEHTOB — OKcupos, TOpMAOB,  XJIOPUAOB,
rmapuaos, cynbduaos, kapbuaos u ap., conein —
cynbartos, HuTpaTos, ¢ocdhatoB M Ap., a Takxke
KOMMAEKCHbIX COeAMHEHWI. PacTBOpbl COEANHEHWI
peokux anemeHToB. KomnnekcoobpasoBaHune B
pactBopax. KOHCTaHTbl YCTOMYMBOCTU KOMMJIEKCHbIX
NOHOB. Pappl YCTONYMBOCTU KOMMNEKCHbIX
COENHEHUN. Maponus n nonnMepusaums.
OKMCAMTENbHO-BOCCTAHOBUTENbHbIE  peakumMm B
pactBopax. ®PU3NKO-XMMUYECKMe MeToAdbl aHanusa
peaKnx U paanMoaKTUBHBIX 3/IEMEHTOB.

13.2. Tembl (pasgenbl) AUCUUNIUHBI U BUAbI 3aHATUN

Bune! 3anstuii (4acoB)
No | HammenoBaHue pazaena AUCHUTUTHHEI
i Jlexumu | IIpaxtrueckue | Jlaboparopusie | CamocTosi- Bcero
TeJIbHAs
pabora
1 Beenenue 2 0 2




2 Oco0eHHOCTH XUMHH MEPEXOTHBIX 4 4 8
3JIEMEHTOB.
3 Xumus P39 4 4 8
4 | Ocobennocru PaMOaKTUBHBIX
JJIEMEHTOB u CIIOHTAHHOM
PaNOaKTHBHOCTH. Kpatkas 4 4 8
XapaKTEPUCTHUKA CBOWCTB
paZOaKTUBHBIX U3ITyUEHUH.
5 OCHOBBI aKTUBALIMOHHOTO aHAJIN3a 4 4 8
6 XUMHUYECKUE CBOMCTBA JJIEMEHTOB | 4 8
C €CTECTBEHHOM 4
PaANOIAKTUBHOCTHIO
7 Hay4Hble OCHOBBI TEXHOJIOTUH 4 4 8
SJIEPHOTO TOPIOYETO
8 OCHOBBI IPUKJIATHON PaluOXUMUN 4 4 8
9 XuMHUS PEJIKUX SJIEMEHTOB 6 8 14
Hroro: 36 0 0 36 72

14. MeTogmnyeckme yKkasaH1A Ans obyyarowmxcs no OCBOEHUIO AUCLUNIIUHDI

(pekomeHOauuu obyyarouwumcs o O0C80€HUK OuCUUNIUHbL, paboma ¢ KOHcriekmamu Jrekyud,
rpe3eHmauuUoHHbIM MamepuarnoM, 8bINOSTHEHUE npakmu4yecKkux 3adaHuli, mecmos, 3adaHuli mekyuweu
ammecmauyuu u m.d.) OpraHnsaumusa nsyyeHus GUCUMNIMHbI Npeanonaraet:

*  M3y4YeHWe OCHOBHbIX W JOMNOSTHUTENbHbIX NMUTEPATYPHbIX MCTOYHUKOB;

*  BbIMNOSTHEHME NPAKTUYECKOro 3aaHus;

*  TEeKyLLin KOHTPOJSb YyCreBaemMocTi B (hopmMe YCTHOro onpoca v 3awmTtbl pedepaToB N0 OCHOBHbLIM
pasgenam AUMCUMMIUHDI.

15. TMepe4vyeHb OCHOBHOW U [ONONHUTENLHON NIUTEPaATYpPbl, PECYPCOB UHTEPHET,
HeobXoAUMbBIX ANSi OCBOEHUSA OUCLMUNIIUHBI (CrUcoK numepamypbi 0¢hoPMIISeMCs 8 COOMeemcmeuu ¢

mpeboeaHusimu FOCT u ucnons3yemcs obwasi ckeosHasi Hymepauus 071l 8cex 8ud08 UCMOYHUKO8) @) OCHOBHAS

JuTeparypa:
Ne n/n UcTouHuk
O6opoBckuii .M. OcHOBbI paanaLMOHHON N XMMU4Yeckon 6e3onacHocTy : [yuebHoe nocobue] / .M.
1 O6oposckuii .— OonronpyaHbii : N3paTtensckun pom WHtennekt, 2013 .— 300 c. : un., Tabn. —

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

0) NONOJTHUTEJIbHAS JJUTepaTypa:

Ne n/n UcTouHuk
XuMua pe3ko3eMesbHbIX U paguoakTMBHBLIX 3NIEMEHTOB : B 3 T. : y4ebHUK onsa cTtyq. By30B, 06y4y. No
HanpasneHuto 510500 "Xumunsa" n cneymansHoct 011000 "Xumua" / nog, pea. KO. . TpeTbsakoBa .— M. :

5 Academia, 2004- .— (Bbicliee npodeccroHanbHoe o6pa3oBaHue. EctecTBeHHble Hayku) .— ISBN 5-
7695-1437-X. T. 3: Xvumuna nepexofHbix 3NeMeHToB, kH. 2 / A.A. Opo3gos [n gap.] .— 2007 .— 399, [1] c.
> un., Tabn. — bubnwvorp.: c. 391 - 398 .— ISBN 5-7695-2533-9.

3 BekmaH W.H. Papguoxumusa - yuyebHoe nocobue B 2-x Tomax T. 1. PyHaameHTanbHas paguoxmmus
YuyebHuk u npaktukym / V. H. BekmaH. - M.: 3a. KOpant, 2014. - 473 c.

4 JlutBuHoBa T.E. Metannyprua uttpus u nautaHougoB / T.E. IutBuHoBa. CaHkT-IleTepbyprckun
rocyfapCTBEHHbIN ropHbIv yHuBepcuTeT. Cl6, 2012. - 272 C.

5 BekmaH M.H. Paguoxumus - Kypc nekumn - yyebHoe nocobue / U.H. BekmaH . - M.: N3g. MI'Y, 2006 r.
569 C.



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%2C%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%2C1004%2C4%2C101%5D&LANG=rus
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%2C%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%2C1004%2C4%2C101%5D&LANG=rus
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%2C%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%2C1004%2C4%2C101%5D&LANG=rus
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%2C%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%2C1004%2C4%2C101%5D&LANG=rus
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%2C%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%2C1004%2C4%2C101%5D&LANG=rus
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%2C%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%2C1004%2C4%2C101%5D&LANG=rus

6 Hedepos B.[. Pagnoxmmus Yueb. Mocobue. -/ Hecdbepos B.[., Tekctep E.H., Toponosa M.A. M. BbicLu.
k. - 1987.- 272 c.

Xumusa aktnHouaos : B 3 1. / Pen. Ox. Kau n ap. T.2 /Mep.c aHrn. N.A.llebenesa u gp. nog pea.

7 B.®.Macoeposa .— 1997 .— 662 c. : un. — ISBN 5-03-001883-2 : 118.75.

8 Xumusa aktuHoungos : B 3 1./ Pea.: Ox. Kau v gp. T. 3 /lMep. c aHrn. N.A. Ilebenesa v gp. nopg, pea.:b. .
MscoepoBa, C.A.lNepeBanoBa .— 1999 .— 662 c. : un. — ISBN 5-03-001886-7 : 28.00.

6) NHPOPMAIIMOHHBIE 3JICKTPOHHO-00Pa30BaTEIIbHBIC PECYPCHI:

Ne /i1 Hctounuk
13 www.lib.vsu.ru
14 Hnmeprem nopman onsa xumuros http://www.chemweb.com

16. TMepe4yeHb y4eOGHO-MeTOAUYECKOro obecnevyeHns ANA CaMOCTOATENIbHOW PaboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, nocobusi, 3adayHuUKuU, MemoduyeckKue yKa3aHusi 0 6bINOHEHU
rnpakmu4eckux (KOHmMposbHbIX) pabom u 0p.)

Ne n/n UcTouHuK

1 ®epnopos N.1. Owmnbkn Npy NOCTPOEHUN ANarpamMm COCTOSAHUS ABONHbIX cuctem /
M.N.depopos, .M ®enopos., [1.B. Opobot M.: MUTXT um. M.B. llomoHocoBsa, 2005, 181 c.

5 Bect A. Xumuna tBepaoro tena. Teopus un npunoxeHus: B 2-x u. / A. BecT; nep. ¢ aHrn. - M.: Mup,

1988. -4.1. - 558 c.

17. OO6pasoBaTenbHble TeXHONOrMM, MUCNOSIb3yeMble nNpu peanusauum y4ebGHOM
AUCUMNINNHBI, BKNOYas AUCTaHUMOHHble oOpasoBaTtenbHble TexHonoruu (AOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0bGyyYeHue):

JNlekumn: BBOAHblE, MNOTOYHblE, O0O30pHbIE, npobnemHsble; CeMUHapCKne 3aHATuSA,
CaMOCTOSITENIbHbIE U KOHTPOJSbHbIE PabOTbl KOMMOKBUYMbI, Py6eXHble KONMMOKBUYMbI,

nabopaTtopHble paboTbl, NpyeM nabopaTopHbIX paboT, UTOrOBOE 3aHATUE.

18. MartepuanbHO-TEXHUYECKOE obecneyeHuMe AUCUMUNIIUHBLI: cTaHgapTHoe obopyaoBaHue
nabopartopuin No O6LLEN N HEOPraHMYECKON XMMUK - NabopaTopHbIE CTOSbI, BbITAXHbIE CUCTEMbI,
TEXHOXMMUYECKME W aHanUTMYecKMe BeCbl, Meyun, CylunbHble WKadbl, KOMMNbITEPHI,
nabopaTtopHas nocyga, XumMumyeckne peaktmebl U T. n. (kK. 358-1, k.358-2, k. 166). 3Tn cpencrea
6onee KOHKpETHO NpeACTaBreHbl B criegytowen tabnuue.

Ne Mudp Haspanue Ne u Ha3BaHue O6opynoBanue

CTpO JUCHIUTUINHBI JUCTIATUINHBI ayIUTOpUHN

KU B

YII

15 439 HoyT0yk, npoektop, 3KpaH
JlexnronHas
ayJUTOpPUS UM.
mpodeccopa
SL.A. Vras
358 YueOHast Xumuueckas Iocya U peaKTHBBI
naboparopust AxBaguctuisatop J19-10 (Tromens)

uM. ipodeccopa
AL TTankusa. Bbaug BogsHas LB-140 — 2.

(DT'ZIBOZ _ HpaKTI/IKyM o Becrl "Ohaus"AR -2140
dT/.B.02 Xumust obmeit 1 Beco ananurtuueckne HTR-224 CE Shinko
peaxoseMenbHpix | HEOPTAHMICCKO
U paIHOaKTUBHBIX 1 XUMIH Becst ACOM JW-1

JJIEMEHTOB . .
Memanka marautHas 6e3 Harpesa Big squid - 2mr.

Tepmocrar LT 311



http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.chemweb.com/
http://www.chemweb.com/

®dotomerp poroanexrpryeckuit KOK-3-01-"30M3"

[Txad BHITSHKHOM - 21IT.

[kad BEITSHKHOMN U1 pabOTHI ¢ KUCTIOTaMH - 21T

Mkad cymmmsaeri LIC-80-01

19. OueHoOuYHbIe cpeacTBa AN NPOBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTauum

MNepeyeHb KOMMNETEHLMA C YKa3aHUeM 3TanoB (POPMUPOBAHUSA U NNAHUPYEMbIX pe3yfibTaToB

o6y4eHus

Koa n MnaHnpyemble pe3ynbTaThl OT1anbl hopMupoBaHus

copepxaHue 0by4yeHun (nokasatenu KoMneTeHuun (pasgensl (TeMbl) dOCH

KOMMeTeHLMM (Mnu LOCTUXEHUSI 3a4aHHOro OMCLMMAVHBI UM MOAYNS U UX (cpencTea

ee yacTm) YPOBHS OCBOEHUS HavMeHOoBaHue) oLeHMBaHMS)

KOMMNeTEHL MM NMOCPEACTBOM
(POpMMpPOBaHNS  3HAHWMN,
YMEHWI, HaBbIKOB)
1 2 3 4
IIKB-1 3HaTh: OCHOBHBIC THIIBI 1.1. OcoGeHHOCTH XUMUH KP

BnaneHHe (baSOBI)IX paBHOBeCI/Iﬁ BC S3JIEMCHTOB IOATPYIIIbI
COBPEMCHHBIMHA yaactuem P33, tuTaHa. CpaBHEHHUE CBOMCTB
KOMITBFOTEPHBIMU JIAHTAHOU/IOB M AKTHHHJIOB | Tyrapa (IpOCTOE BEIIECTBO H
TCXHOIOTHAMHA COEIMHEHUSI) CO CBOWCTBAMM
HHaHHpOBaHHfI LIUPKOHUS U TaQHMUSL.
HCCICIOBAHHH, 1.2. Penkuie u Giaropoiabie
TOTyHeHHe 1 METAJUIBL: 3JICMEHTHI
obpabotxka CEMENCTB najuiagns 1
PE3yILTATOB rmiatuHbl. HaydHble OCHOBBI
HayHHbIX KOHIEHTPUPOBAHUS U
IKCTICPUMCHTOB, BBIJICJICHUS ATHX METAJIJIOB
c6op, odpadoka, npu g00krue u3 pya 1.3.
XPaHCHHUC, JlaHTaHOUABI U BHYTPEHHSS
MPEJICTABICHUS B ) T a—
Tiepe/iatie HayHHOH Oco0eHHOCTH XUMUU TIEPHS 1
nHbopmanun TepOus, eBpOIUs U UTTEPOUS.
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[TIKB- 2
[InanupoBanue
paboThI U BEIOOP

YwMmers: Teopetnuecku
MIPOTHO3UPOBATH U PENIATH
HECJIOXKHBIE 3a/1a4H,
CBSI3aHHBIE C KUHETUKOM
PaINOAKTUBHBIX

2.1. EcrecTBeHHbIE
paJMOAaKTUBHBIE 3JIEMEHTHI.
3aKOHBl  PaJMOAKTUBHOIO

pacmaaa. Kuneruka SAACPHBIX

KP

aJIeKBaTHBIX . peaxkuuit €CTECTBEHHOT'O
MeToz0B pemenus | PCBPANICHHM.. paauanoOHHOTrO pacmnaza
Hay4yHO- (peakuuu mepBOro MOPSIKA)
HCCIIEIOBATEIbCKUX Anbda-uznydeHue u Apyrue
3aja4 B 00J1acTH BU/IbI U3JTy4YEHUM.
AHAJIMTUYECKOM, 2.2.  Anbda-pacnan.  Psabr
¢buznyeckoi, ypaHa ¥ TOpHUsl.
HEOPraHUYEeCKOM, PanroakTuBHOE paBHOBECHE.
OpraHUYeCKON U 2.3. bera-uznyuenue.
MOJMMEPHOU [Ipupona, 3HEpreTuyecKuit
XUMUH CIIEKTD, B3aUMOJEHCTBUE
0eTa-yaCTHULl C BEIIECTBOM.
Bo30yxnenue  aroMoB U
MOHM3AIMsL, Tpou3Boaumas -
YaCTHULIAMH. [Tornomenue
0eTTa-u3y4yeHUs B BEILLIECTBE.
Bianers: 3.1. N'amma-u3mydeHue. KP
Crnioco6HOCTh BosmoxHOCTAMU IIpupona, 3ueprus ramma-
OIICHUBAaTh NIPUMEHEHUSA ny4deit. Bzanmonenicteue
NEPCIICKTUBBI UX pagroaKTUBHBIX raMMa-KBaHTOB C BEIIECTBOM.
HPaKTHICCKOrO 3JICMCHTOB. [TorJomienue 3Toro
TIPUMCHCHIA 1 n3nydenus. MonnzannonHas
TPOAOJIKCHIA CIIOCOOHOCTh TaMMa-
pabot B O6J‘IaC”£I/I Wy deHus
aHAJINTUYECKOH, .
P —— 3.2. HeliTpoHHOE M3Iy4YeHue.
HEOPraHIYCCKOf, MevTO,[[BI MIOJIy4EHUs
OprasmecKo 1 HCI:ITpOHOB. OHeprus
Oy — HCEITpOHOB. [Ipoxoxnenue
HEHUTPOHOB 4Yepe3 BEILECTBO.
VYnpyroe u  Heymnpyroe
paccesstnue.  Bo03MOXHOCTH
3axBaTa HEUTPOHA SAPOM.
3.3. HeiiTpoHHOE M3Iy4YeHHE.
3axBaT HEUTpPOHA  SAPOM,
AllepHas peaklusi, JeJeHHe
sanep. llonmepeunoe cedenue
mporecca. [Tornomenue
HEHUTPOHHOTO U3JIy4YEHUs IIPU
IIPOXOXKICHUH qyepes
BelecTBo.Penkue BUIBI
paZMoOaKTUBHOIO  pacrnaja
(MO3UTPOHHBIN U Ap.).
IIpomexyTouynas aTrecTanus (3a4er) KM
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20. TunoBble OLEHOYHbIE cpeAcTBa M MeToOAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl oueHUBaHUsA
20.1. TeKyuMin KOHTPOIIb YCNEBAaeMOCTH

KoHTporb ycneBaemMocTu No ANCUMUMNIIMHE OCYLLIECTBNAETCA C MOMOLLBIO CrieflyoLLnX OLEHOYHbIX CPeACTB
- KOHTponbHon paboTbl (KP).

Mpumep Tnosoro 3agaHna KP

KountpoJabHnas padora
1. OcobeHHOCTH XUMUH JIEMEHTOB MOATrPYIbI BaHaausi. CpaBHEHHE CBOMCTB BaHaUs (TIPOCTOE BEIIECTBO
Y COSJIMHEHHS) CO CBOMCTBaMH HHOOUS M TaHTana. Mcnonp3oBanue Nb u Ta B simepHON SHEPreTHKE.
2. bera-uznyuenue. [lpupona, sHepreTuyeckuil CrekTp, B3auMOJAEHCTBHE OETa-4acTHIl C BEIIECTBOM.
Bo30Oyxnenue aromoB W moHM3anwms, npousBogumas O-uactumamu. [lornomenune OeTrra-us3mydeHus: B
BEILIECTBE.

3. OcCHOBBI SiIEpPHO-PHEPreTUYECKOro MLHUKIA. Tumbl sAepHBIX peakuuili. HelWTpoHHbIE peakiuu.
3amemiienne HeHTPOoHOB. OCOOCHHOCTH peaKIuii C MEUICHHBIMU U OBICTPBIMU HEHTpoHaMu. Jlenenue saep
TSDKETIBIX DJIEMEHTOB. PacripenernieHue MpoOIyKTOB JIEJIEHUS MO MaccaMm M 3apsiiam. LlermHbie peaxium.
[TpuHIMT KEHCTBHS SIIEPHOTO peakTopa. SepHoe roprovee, 3aMeITUTENH, TeruioHocuTenu. 4. Kunernka

peakuuii palnOaKTUBHOIO pacraia 3JIEMEHTOB.

TpeboBaHUs K BbINOMHEHWIO 3a4aHWI (MNK WKanbl U KpuTepumn oueHnBaHus KP)

KPUTEPUI1 OLLEHUBAHUS KOHTPOJIbHOM PABOThI

OTJINYHO X0po1Io YAOBJICTBOPUTEJILHO | HEY/I0BJIETBOPUTEIbHO
Bcecroponnee, ITonnoe 3HaHUE 3HaHue yuebHoro| OGHapyKUBaAIOTCs
CHCTEMATUYECKOE U y4e0HOr0 MaTepuana, marepuana B o0beme, | CyHIECTBEHHBIC

riy0oKoe 3HaHue
yueOHOTro
MaTepuana,
OCHOBHOI 1
JIOTIOJTHUTSIIEHOM
JTUTEpaTypHI.
[IposiBnenune
TBOPYECKUX
CITOCOOHOCTEH B
MMOHUMAaHUH, U3JI0KEHUN
M UCITOJIb30BaHUH
y4eOHOro
MIPOTPAMMHOTO
Marepuana.

OCHOBHOH
PEKOMEHJOBAaHHOU K
3aHSITHIO.
OO0ymarormuiics
IMOKa3bIBACT CHCTEMHBII
XapakTep 3HAHUU 1O
JTUCIUTLIAHE(MOYITI0) 1

CIIoco0eH K
CaMOCTOATEIEHOMY
ITIOITIOJTHECHUTIO H

OOHOBJICHHIO B XOJI€
JanbHelmen yuyeOHoi
paboThI u
npodeccuoHaNBHOM
JESITEIIbHOCTH.

HE00X0IMMOM

IbIT:
JAJbHEHIIIETO OCBOCHHS
JTUCIUILUINHEI, 3HAKOM C
OCHOBHOMH
JUTEPATYPOH,
PEKOMEHOBAHHOU K
3aHATHIO.
OO6ymarormmiics
JIOTyCKaeT
MOTPEIIHOCTH, HO
oOtamaer
HEOOXOIUMBIMHU
3HAHUSMU T10]]
PYKOBOJCTBOM
MpernoaBaTes.

npoOenbl B 3HAHUSX
OCHOBHOTO Y4€OHOTO
MaTepuana,
JOITyCKarOTCs
MPUHIAITHATIEHBIC
OLIMOKHU NpU OTBETE
Ha BOIPOCHI.

20.2. NpomexyToyHan aTTecTauums

I'IpomexyTquaﬂ aTtTecrtaumna (38‘-IeT) no pgucumniinHe ocylwlecTBndaeTcA C noMoulbio crnepgyruwmnx

OLUEHOYHbIX CpeacTB

MepeyeHbL BONPOCOB K 3a4eTy:
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10.

11.

12.

13.

14.
15.

16.

Bomnpocsl k NpoOMeKyTOYHOUN aTTECTALHH.

Oco0eHHOCTH XUMHH 3JIEMEHTOB NoArpymnmnsl ckanaus (Sc, Y, La). CpaBHeHHe XUMUU 3TUX 3JIEMEHTOB C
XMMUEH aJTIOMUHHUS U SJIEMEHTOB TOATPYTIIIBI TaJUIHS.

Oco6eHHOCTH XMMUHU 3JIEMEHTOB NOArpynibl TuTaHa. CpaBHEHHE CBOMCTB THTaHa (IIPOCTOE BEIIECTBO U
COEIMHEHUsI) CO CBOMCTBAMHU IIUPKOHUS U TapHHUS.

OcobeHHOCTH XMMUU 3JIEMEHTOB NOATpyNIbl BaHaaus. CpaBHEHUE CBOWCTB BaHa sl (IIPOCTOE BELIECTBO
Y COCIMHEHMS) CO CBOMCTBaMU HMOOMsI 1 TaHTana. Mcnons3oBanue Nb u Ta B siiepHOI SHEpreTHKE.
OcoOeHHOCTH XMMHUH 3JIEMEHTOB MOArpymIel Xpoma. CpaBHEHHE CBOWCTB XpoMa (IIPOCTOE BELIECTBO H
COEIMHEHHMSI) CO CBOMCTBaMH MOJIMOACHA U BOJIb(pama.

Kpartkast xapakTepucTHKa 3JI€MEHTOB HOATPYNIBI MapraHia. XMMHUECKHE W PaauallOHHBIE CBOMCTBA
texuenys. [loaydenne 3Toro 3nemMenTa u NpakTH4ecKOe UCTIOIb30BaHUE €ro COeTMHEHUH.

DneMeHThI ceMelicTBa Kese3a: XUMUUYeckre cBoicTBa. OCOOEHHOCTH PaJIMOAKTUBHBIX U30TONOB KOOAIbTA
U UX PIMEHEHHE.

Penxkue u OmaropoaHble MeTaJUIbl: 3JIEMEHTHI CEMEICTB mnamiaaus U IUlaTuHbl. HayuHble OCHOBBI
KOHIIGHTPUPOBAHHSA U BBIACICHHS ATUX METAJUIOB MPH JOOBIYE U3 PY/I.

Penxue m OGnaropoaHble METaUIBl: TsDKENbIE JIEMEHThl moAarpynnsl meau (Ag, Au). Hayunble OCHOBBI
KOHIIEHTPUPOBAHUS U BBIACICHUS ATUX METAJUIOB NPH JOOBIYE U3 PYI.

PryTh Kak O1aropoHblil MeTaiul. Beigenenue storo anementa u3 pya. KoHTpacT CBOHCTB IIMHKA U KaJMUS
U CBOMCTB pTyTH. [IpHunHbIL.

JIaHTaHOUIbI U BHYTPEHHSISI IepUOANYHOCTh. OCOOCHHOCTH XMMUH LIepUs U TepOusi, eBPOIHsI U UTTEPOHSL.
DddexTst d- u f-anmekrponHoi KOHTpakiuu. [IposBieHns 3Tux 3pPeKToB B HU3HUSCKUX M B XUMHUICCKUX
CBOMCTBAX JIEMEHTOB U COeqUHEHUN. [Ipumepsl.

Axtunugsl. Pasnuuue B CBOMCTBax MEpBbIX 7 M MOCIEAHUX 7 akTHHUAOB. KpaTkas XapakTtepucTHKa
XMMUYECKUX CBOMCTB TOpUS, NPOTAaKTUHMA, ypaHa, HENTyHHs U IUTyTOHHA. CpaBHEHUE CBONCTB
JIAHTAHOUOB ¥ aKTUHHIOB.

EctecTBeHHBIE paJMOAKTUBHBIE 3JEMEHTHI. 3aKOHBI PaJMOAKTUBHOrO pacmnajga. KuHeTnka saepHbIX
peakiuii eCTeCTBEHHOTO PaJHalMOHHOIO pacraia (peakuu IMepBoro mopsijaka) Anbda-usziaydeHue u
JPYyTUE BUIBI U3ITyUEHHH.

Anbda-pacnan. Psuel ypana u topusi. PaguoakTuBHOE paBHOBECHE.

Bbera-usnyuyenne. Ilpupona, IHEPreTHUECKUH CHEKTp, B3aMMOJCHCTBHE O€Ta-dyacTHIl C BEUIECTBOM.
Bo30yxnenre aToMoB M HMOHM3auus, nmpousBoxumas O-yactumamu. [lornomenue Oerra-u3mydeHus B
BEIIIECTBE.

IN'amma-nzmyuenue. [Ipupona, sHeprus ramma-nydeil. B3aumoaeicrsie raMmma-KBaHTOB € BEIIECTBOM.

ITornomienue 3Toro H3JIYy4YCHHUA. I/IOHI/ISHL[I/IOHH{:UI CITOCOOHOCTH raMmma-u3jaTydCHHA

17.
18.
19.
20.
21.

22.

HelitponHoe u3itydyenune. MeToasl omy4eHuss HEUTPOHOB. DHeprus HEUTPOHOB. [IpoxoxkneHne HeNTPOHOB
yepe3 BENIECTBO. YIIPYroe U HEYNIPYTroe paccessHue. Bo3MOXKHOCTB 3aXBaTa HEUTPOHA SJIPOM.
HeiirponHoe u3nmyuenue. 3axBaT HEHTpOHa ApoM, siiepHas peakuusl, AeieHue aaep. [lonepeunoe ceuenue
npouecca. [lornomenre HERTPOHHOIO U3IYUYEHMSI IPU MPOXOKIECHUH YEPE3 BELLIECTBO.

Penxue BUABI paiOaKTUBHOTO pacmaaa (Mo3uTPOHHBIN U 1p.) [Ipumepsr.

PagnoakTHBHOCTD U reojorndeckas (apXxeosoruuecKkasi) XpOHOJIOTHS: CYyTh OCHOBHBIX METO/IOB.
AKTUBalMOHHBIN aHanu3: ujaes Mmeroaa. CBA3b MeXAy H3MEPEHHOM HMHTEHCHBHOCTBIO HaBEAECHHOMN
aKTUBHOCTH U COJIEP’KaHHEM OIPEeIIeMOro 3JIeMeHTa B Ipooe.

OCHOBBI S11I€PHO-IHEPreTUUECKOro 1UKIa. Tumsl saepHeIx peakuuil. HeiitponHble peakiuu. 3ameieHue
HeNTpoHOB. OCOOEHHOCTH peakIuil ¢ MEAJICHHBIMU M OBICTPBIMH HEHTpoHamHu. JleneHne saep TaKeIbIX
2JIEMEHTOB. Pacnpeznenenue NpoayKToOB JelieHUs o maccaM M 3apsuam. llennsle peakuumu. [IpuHnun
JEHCTBUS JIEPHOTO peakTopa. SnepHoe roproyee, 3aMeUIMTENN, TEINIOHOCUTENN
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23. PeaxTopbl. KOHCTpYKIIMOHHBIE OCOOCHHOCTH PEAKTOPOB Ha OBICTPHIX U TEIUIOBBIX HEHTpOHaX. BemecTsa u
MaTepuasbl, MpUMEHSEMble B KadeCTBE 3aMeUIMTENEH, TEIIOHOCUTENeH, OoTpakaTesned u jeranen
KOHCTpYKUUH. TernoBbIIEsIONINE 3IEMEHThI Ha OCHOBE ypaHa, Topusi. KOHCTpyKIIns TBAJIOB.

24. OU3NKO-XUMHYECKHUE OCHOBBI DPAa3/IEIeHUs] PA3JIUYHBIX H30TOMOB 3yeMeHTOB. [lpumepsl. Paznenenue
M30TOIIOB ypaHa.

OnucaHune KpuTepmeB U WKarnbl OUeHUBAHMA KOMNETEeHUUN (pe3ynbTaToB 00y4YeHMA) npu
NPOMEXYTOYHOM aTTecTauum

Ona oueHnBaHUA pe3ynbTaToB OOy4YeHWss Ha 3K3aMmeHe/3avyeTe WCMOoNb3YKTCs cnepylowme

nokasatenu (3YHbi n3 19.1):

1) 3HaHWe y4yebHOro martepuana u BnageHWe MOHATUMHBLIM annapaTtoM - BaXHENWMMU XMMUYECKUMMU
MOHATUAMM U OCHOBHbIMMW YYEHUSMN; BUONOrMYECKYIO POSb NIEMEHTOB N UX COEOUHEHUN. ;

2) yMeHue CBA3bIBaTb TEOPUIO C MPaKTUKOWN;

3) yMeHue unncTpupoBaTth OTBET NpuMepamMun, baktamu, AaHHbIMU Hay4YHbIX UCCNefOBaHUN;

4) yMeHNe MPUMEHSTb 3HAHUS TEOPETUYECKUX OCHOB XMMWUKM ANA OObACHEHUS CBOWCTB BELUECTB U
peakuui, pewwaTtb npoeccnoHanbHbie 3a0a4n.

5) BnapgeTb NOHATMINHBIM annapaTom AaHHoM 06nacTn Hayku ( TEOpeTUYECKMMMN OCHOBaMUN ANCLMUNINHDI),
CNOCOBHOCTLIO MNNIOCTPUPOBaTb OTBET npumepamu, aktamun, SAHHBIMU Hay4HbIX UCCRefoBaHUN,
NPUMEHEHNEM TEOPETMHYECKMUX 3HAHNIN ANA peLleHna NpakTUYeckux 3agay

Ina oueHnBaHMA pe3ynbTaToB O0y4YeHMs Ha 9K3aMeHe (3ayeTe C OLEHKOoW) ucnonb3yetca 4-

GannbHas wWwana: «OTNIMYHO», «XOPOLLUOY», «YAOBNETBOPUTENbHOY», «HEeyOOBNeTBOpUTENbHO». [ns

OLeHMBaHMA pe3ynbTaToB 0Oy4YeHUst Ha 3a4eTe MCMNONb3YeTCs - 3a4TeHo, He 3a4TeHo COOTHOLIeHue

nokasaTesnewn, KpUTEPUEB U LLKanbl OLEHNBAHUA pe3ysibTaToB 00y4YeHus.

Ipumep KUM k Tekyuiei arrecTanuu (3a4er)

YTBEPXIAIO
3aBenyromnuii kadeapoit 001eit 1 HeOpraHU4eCKOH XUMUU
JL.X.H. npod. B.H. CemeHnon
Hanpagiienue noarorosku/cnenuaibHoctb 040301 Xumusn
JucuuniimHa: OT/I.2. Xumus pe3ko3eMeIbHbIX H PAAHOAKTHBHBIX 3JICMEHTOB
®opma o0yueHus O04HOE
Bup xonTpos 3a4er
Buj arrecranum NPOMEKYTOUYHAS
KonTpouabHo-usmMepurteabHbiii MaTepuaa Ne 1
1. JIaHTaHOMABI M BHYTPEHHSAS NEPUOAUNYHOCTh. OCOOCHHOCTH XMMHUHM LEPHUS U TepOus,
eBpONuUs U UTTepPOu.
2. AKTHBAUMOHHBIN aHAIN3: uaes MeToAa. CBA3b MeXK1y H3MEPEHHOI HHTEHCHBHOCTHIO
HABeJCHHO! AKTMBHOCTH H COJeP:KaHMEM OIpeaesIsieMoro 3JieMeHTa B pooe
IIpenogaBaresib: A IO. 3aBpaxHoB
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MeTtoanyeckne matepuanbl, onpegenswlime npoueaypbl OLeHMBaHUA 3HAHUW, YMEHUMN,
HaBbIKOB U (MNK) onbiTa [EATENbHOCTU, XapaKTepusywwmx 3tanbl ¢opmMupoBaHUs
KoMneTeHuun

OueHka 3HaHWW, YMEHUA U HaBblKOB, XapakTepusywwas a3Tanbl ¢OpMUPOBaHUSA
KOMNEeTEeHUNMN B paMKax W3yYeHWa OUCUMMANHBI OCYLLECTBMSEeTCA B Xode Tekywen u
NPOMEXYTOYHOW aTTecTauun.

TekyLwaa atrectaumsa npoBoAUTCS B COOTBETCTBUU C NoNOXEHNEM O TEKYLLEN aTTecTaumm
obyvyarwmxca no nporpaMmmamM Bbiclero obpa3oBaHuMss BopoHEeXCKoro rocygapCTBEHHOro
yHuBepcuTeTa. Tekylan aTTectauma npoBoanTca B popme NMCbMEHHbIX KOHTPOSbHbLIX paboT n
NPaKTUKO-OPUEHTUPOBAHHbIX 3a4aHnn. Kputepmun oueHnBaHus npnBeaeHbl BbilLe.

[MpomexyToyHaa aTtrectauMss nMpoBOAUTCA B COOTBeTCTBMM C  [lonoxeHnem o
NPOMEXYTOYHOWN aTTecTaumm obyyatoLmxca no Nnporpammam Bbicliero obpasoBaHus.

KOHTpOnbHO-n3MepuTenbHble MaTepuarsbl NPOMEXYTOYHOW aTTecTauumn BKIOYaloT B cebsa
TeopeTu4eckmne Bonpochl, NO3BOSIAOLLME OLEHUTb YPOBEHb NOSTYYEHHbIX 3HAHUIN U NpaKTUYeckKoe
3apaHune, No3BONAKLLEE OLLEHUTb CTENEHb CHOPMUPOBAHHOCTN YMEHUI U HABbIKOB.

Mpyn oueHMBaHUN WCNONb3YITCA Ka4yeCTBEHHbIE LWKanbl OLEHOK. Kputepuu oOueHMBaHUSA
npuBeAEHbI BbILLE.

Tpe6oBaHusA K BbINONHEHUIO 3aA4aHUN, LWIKanbl U KPUTEPUUN OLLeHUBaHUA

KPUTEPUI OLIEHUBAHMSA 3AYETA (YCTHBIHN OITPOC)

3auer 3auer 3auer He3auer

Bcecroponnee, ITonnoe 3HaHUE 3HaHue yuebHoro | OOHapy>KHUBarOTCsS
CHUCTEMATHUYECKOE U y4eOHOr0 MaTepuaa, MaTtepuaga B o0beMe, | CYIICCTBCHHBIC
riy0oKoe 3HaHue OCHOBHOM HEe00X0IUMOM st npo0Oenbl B 3HaHHMAX
y4eOHOro PEKOMEHJIOBaHHOU K JabHENIIEro OCHOBHOTO y4eOHOTro

MaTepuana, 3QHATHIO. OCBOEHHS MaTepuaa,
OCHOBHOU U OO0ymarormuiics JWCIHIIIAHEL, 3HaKoM | A0y CKaoTed
JIOTIOJTHUTETLHOM MOKa3bIBACT CUCTEMHBIH | C ocHOBHoji | NPHHIMITHATBHRIC

OLIMOKU TIPU OTBETE

JIUTEPATYPHI. XapakTep 3HAaHUW MO | JIUTEPATypOH, 2 BoTpoc
Ha BOIMPOCHI.

HpOfIBJ’IeHI/Ie TBOPYCCKUX I[I/ICI_[I/IHJ'II/IHG(MOI[YHIO) u peKOMeHILOBaHHOﬁ K

CIIOCOOHOCTEH B | cIOCOOEH K 3aHATHIO.
IMOHMMaHUH, U3JIOKEHHH | CAMOCTOSITEILHOMY OOymarormumiics
u KCIIOJIb30BAHUM | ITOIIOJIHEHUIO U JIOTTyCKaeT
y4eOHOro OOHOBJICHHIO B X0JI€ IIOTPELIHOCTH, HO
MPOTrPaMMHOTO JambHENIIeH yueOHOM o0namaer
Marepuaia. paboTHI 1 HEOOXOIUMBIMHU
npodeccuoHanbHOM 3HAHHUSIMH 10/
JI€SATEIbHOCTH. PYKOBOACTBOM
MPEToaBaTeNsl.
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