Pabouan nporpamMmma IMCIHUIIJINHBI (MO)Iy.]'IH) «Pa}II/IOXI/IMI/Iﬂ», BRJIIOYasl OHCHOYHBIC
MaTepHaJibl

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pPa30BATEJIbHOIM MPOrPaMMBbI

I'pynna komneTeHnmii Kareropusi komnereHuuii Konp! u copepkanue KoMIeTeH Ui
YHuBepcajibHbIe - -
Oo6menpodeccroHaIbHBIE - OIIK-1. Crioco0eH UCIoNIb30BaTh MaTeMaTUIECKUE,

€CTECTBEHHOHAyYHbIE W MH)XCHEPHbIC 3HAHWS IS
pemleHuss  3ajgad  cBoed  mpodeccuoHanbHOM
JIeATEIHOCTH

- OIIK-5. CrniocobeH moHMMATh MPHHIMIBI paboTHI
COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJOTHUH |
UCIIONIb30BaTh WX Uil peleHus  3aj1ad
npodecCHOHAIBHON IeATeIbHOCTH

[Tpodeccuonanphbie - -
1.2. KoMneTeHUMd M HWHIUKATOPbI MX JAOCTH:KeHHs, (opMUpyeMbIX JTHCHUILIMHOI

(MoyJsieM) B mpolecce 0CBOEHHs 00pa30BaTeIbHO MPOrpaMMbl

Kon Koja unaukaropa
Conep:xaHue HHANKATOPA KOMIIETEHIHH
KOMIIETEHIINN | KOMIIETeHIIMH
OIIK-1 OIIK-1.2 JdeMoHCcTpupyeT 3HaHMS O (U3NUECKMX W XUMHYECKHX SIBICHUSX H

mpoleccax, CTPOSHHM W CBOWCTBAaX Pa3IMYHBIX KIACCOB XHMHYECKUX
JJIEMEHTOB, COCIMHEHUH, BEIECTB U MATEPUANIOB, NIPUPOIE XUMUYECKOU
CBsA3M W MCXaHU3MaX XHUMHYCCKUX peaxunﬁ, IpoueccoB XHUMHUYECKOM
TEXHOJIOTMM W TPHMEHSET MNpH pelIeHuH 3agad NpodecCUOHATBHOM
JEATENbHOCTH OCHOBHBIC 3aKOHBI M METOAB! (PM3HUKH U XUMHUH

OIIK-5 OIIK-5.1 [Mpumensier cpeacTBa COBPEMEHHBIX MH(MOPMALMOHHBIX TEXHOJIOTHH IS
MOKMCKa, XpaHeHus1, 00pabOTKH, aHAJIM3A U MPEJCTaBlIeHUs] HHOpMaIU

1.3. Pe3yabTaThl 00y4eHHs 1O AUCHUNIHHE (MOTYJIIO)
Hean n3yvyeHus TUCHUNIMHBI (MOYJIs1) — U3y4eHHUE 0COOCHHOCTEH TIOBEACHHS PaIMOAKTHBHBIX
M30TOIOB B YJIbTpaMaslbIX KOHIIEHTPAIUSIX B pacTBOPE, ra3e U TBepaol (ase, pacrpeneneHus ux
Mexay ¢azamMu B IpolLeccax COOCaXACHUS, aAcOpOLMU, HOHHOTO M M30TOMHOro oOMeHa,
AJIIEKTPOXMMHUHU, a TaKKe BOMPOCOB CHHTE3a MEUEHBIX COCAUHEHMH U MPUMEHEHUS
PaZMOaKTUBHBIX U30TOMOB B HAYKE, IPOMBIIIJIEHHOCTH U METUIIMHE.
B pesynbraTe u3yueHuss AUCUUILIMHBI (MOIYIIs) 00yJarOIUNCs JOJIKEH
3HATh:
e 0cOOGHHOCTH TOBEICHHUS PAJMOHYKIUAOB B pacTBopax OOJbIINX pa3BEACHUH,
M30TOIHEIE, crienn(puyeckie U Hecreuupudeckiue HOCUTENU U 00J1acTh UX IPUMEHEHHUS,
e 0CcOOGHHOCTH W 3aKOHOMEPHOCTU paclpeAeseHUs] PaAHMOaKTUBHBIX H30TOMOB MEXKIY
dazamMu B mpolieccax COOCAXACHHUA, aICOpPOIMHM, HOHHOTO W HM30TOMHOrO OOMeHa,
ANEKTPOXUMUU, IKCTPAKIIHH;
e 0cOoOGHHOCTH peakuMid M30TOMHOIO OOMEHAa U  BO3MOXHOCTH  00pa3oBaHUA
PaMOKOJUIONIOB;
® TMPUHIUIBI CUHTE3a MEUEHBIX COCIMHEHUN M MPUMEHEHUS PaJIMOaKTUBHBIX W30TOIMOB B
(UBUKO-XUMHUYECKHUX U PAAHMOAHATUTUYECKUX UCCIIETOBAHUSIX;
e nmpaBuia pabOTHl C OTKPHITHIMU PAAMOAKTUBHBIMH UCTOYHHKAMHU B PAIHOXUMHUYECKOMN
naboparopuu 3 Kiacca;
YMeTh:
®  ICIIOJIB30BAaTh METO PATUOAKTHBHBIX HHAUKATOPOB, YMETh IOCTABHUTH 33/1a4y U IIPOBECTH
pacdeTsl HEOOX0AUMOM aKTUBHOCTH JJIsl PELICHUS 3a/1a4 €CTECTBEHHBIX HAYK;
® paccuuThIBaTh KOd(PPHUIIMEHTHI paclpeeeHus MPU COKPUCTAITU3AINN, HOHHOM OOMeHe
WJIH JKUJIKOCTHOM DKCTPAKIIMK U XapaKTEPUCTUKHU MPOILIECCOB HOHHOTO OOMEHa;
® MpeAoTBpalIaTh aACOPOILUI0 PATMOHYKINIOB Ha IOBEPXHOCTH MOCY/IBI U (PUITBTPOB;




MPABUIILHO BBIOMPATH JETEKTOP U3ITyUEHHs, IPOBOIUTH PAJAUOMETPHUECKIE U3MEPEHUS U
HaJJIeXKAIKUM 00pa3oM 00pabaTeiBaTh SKCIIEPUMEHTAIbHBIC JaAHHBIC;
BJIAJIeTh:
MCTOJAaMHU BBIACIICHUA U pa3aCICHUS PAAUOHYKIINIOB,

MCTOJAOM paJUOAKTHUBHBIX WHAUKATOPOB MJIA PCIICHUS PAAUO0AHATIUTUUCCKUX 3aaa,

MeTOJaMH O€30IaCHOTO TPOBEACHUs PAdOT ¢ PAJUMOHYKIHJIAMU B OTKPHITOM BHC B
nabopaTopuu 3 Kjacca.
2. O0beM, CTPYKTYpa U coJep:KaHue TUCHUTLIUHBI (MOTYJIs1)
2.1. O6beM THCHUTLTUHBI (MOTYJIs1)

Buout yueonoii pabomut Dopmul 00yuenusn
Ounasn
OO01mast TPYI0eMKOCTh: 3a4CTHBIC CIAUHUIIBI/9aChI 9/324
KonrakTHas patora: 180
3aHsATH JIEKIIMOHHOTO TUTA 72
3aHsATHSI CEMUHAPCKOI0 THIIA 108
KoncyasTanmmmn 0
IIpomeKyTOUHAsI aTTeCTANMA: JK3aMEH, 3a4eT 36
CamocTositetbHas padora (CP) 108

2.2. Tempbl (pa3aenbl) IMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA
yacoB o popMam 00pa3oBaTeJbLHOM AeSITEJIbHOCTH
Ounasn popma odyuenus

Buabl yueGHOii padoThl (B yacax)
KonTakTHas padora
Ne | HaumeHOBaHWE TeM
3ausaTus
n/n | (paznesioB) 3aHATHS CEMUHAPCKOI0 THIIA CP
JIEKIIMOHHOT0 THIIA
JI HHnble 113 C JIP Huble
1. Bsenenue. 36 0 36 0 18 0 36
OcobenHocTu
TIOBEJICHHS
PaIMOHYKIIN/IOB B
pactBopax  OOJbIIMX
pa3BeneHui B
mpoleccax
COKPHCTAaJLTU3AIINH,
agcopouuu u
KOJIJIOUZ000pa30BaHUs
2. OcobeHHOCTH 24 0 24 0 12 0 24
HCIIONIb30BAHHUS
HM30TOIHOIO  OOMEHa,
INEKTPOXUMUH,
xpomartorpapun u
IKCTPAKIUHU B
paIMOXUMHHU
3. OCHOBBI MmeTrona 12 0 12 0 6 0 12
«MEYEHBIX» ATOMOB H
MIpUMEHEHHE
PaIMOHYKIIH/IOB B
HCCIIEIOBAHHSX
Ilpumeuanusn:

JI — nmexmmn, 113 — npaktrueckue 3amarusi, C — cemuHapsl, JIP — mabopatopusie padotsr, CP — camocrosTensHas

pabora.

2.3. Coaep:kaHue JMCHUILUIMHBI (MOAYJs1), CTPYKTYPHPOBAHHOEe MO TemaM (pa3jiejamM) M
BUJIaM padoT

CojaepikaHue JICKIMOHHOI0 Kypca

pacTBopax OONBIHNX pa3BEACHUNA B

Ne

w/n HaumeHoBanue TeM (pa3aesioB) Conep:xaHue JEKIIMOHHOT0 Kypca

1. | BBenenue. Ocob6ennoctu | 1.1 IloBemeHne paAWOHYKIHIOB B PAacTBOpPaxX  OONBIINX
MOBEJICHUS ~ PAJUOHYKIWAOB B | pa3BelcHHA




Tporeccax COKPHUCTAJUIA3AIINH,
aacoponuu "
KOJJIOHUI000pa30BaHUS

[loBeneHne paaMOHYKIHIOB B PAaCTBOpax OOJBIINX pa3BEICHHM.
Knaccudukamms  mpomeccoB COOCKICHUSL. W3oromHsie,
crierrueckue W Hecrenu(uUIecKkue HOCHTENM W O0JIACTH HX
TIPUMEHECHHSI.

1.2 OCHOBHBIE 3aKOHOMEPHOCTH COKPUCTAIUTA3AIINN
Wzomopduass u wmzomumMopdHas coxpuctamnmzanus. OCHOBHBIE
3aKOHOMEPHOCTH COKpHUCTaJNTU3ALUH. Pacnpenenenue
MHUKPOKOMITOHEHTa Mexay ¢asamu. Koncranra XionwHa.
Koaddumment KpUCTAJITN3AUU D. Jluneiinb1it u
norapupMIUdecKuit 3aKOHBI pacripeneseHus, YCIIOBUS
cokpuctaym3anuy. @DakTopbl, BIUSAIOIME HAa KOIPPHUIMEHT
kpuctamuzanuy. OOpa3oBaHue CMEIIaHHBIX KPUCTAUIOB [ 'pumma.
[NonsiTrie 006 aHOMAaJIBHO CMEIIAHHBIX KPUCTAILIAX.

1.3 AZCcOpOIMOHHBIE TIPOIECCH B PATHOXUMHHU

AncopOupsi Ha HOHHBIX KpucTaiiax. IlepBuuHas oOMeHHas
ancop6ums. IlepBuunas mnoTeHIMantoOpasyromas aacopoIms |
BTOpUYHAasi 0OMeHHas ajcopOumsi. VX 3akoHOMepHOCTH. Y paBHEHUE
PatHepa u cnenctBus U3 Hero. AJcopOLus Ha CTEKIIe U OyMakHBIX
¢unpTpax. 3HaueHHE aJCOPOLMOHHBIX SBJICHUH B DPAJNOXMMUH.
[MpumeneHne HecrielU(UUECKUX HOCUTENEH. DKCIepriMeHTaIbHbIe
METOJIbl pa3rpaHuueHHs Pa3IMYHBIX MEXaHU3MOB COOCAXKACHHS.
14 Komnonnoobpa3zoBaHue B pagioXUMHUH.

VctuHHBIE H TCEBIOKONJIOWABIL. YCIOBHS HX 0Opa3oBaHHS,
CBOIMCTBAa M METO/BI MCCIIEOBAHUS: NHAIH3, YIbTpaduiIbTparms,
ueHTpudyrupoanue, aupdysus, paauorpadus u ap. YpaBHEHHE
PatHepa u crneacTBus U3 Hero. ACOpOIIMs Ha CTEKNIE U OyMaXKHBIX
¢unpTpax. 3HaueHHe aJICOPOLMOHHBIX SBJICHUH B DPAJMOXHMHH.
[Mpumenenue HecnielM(UUECKUX HOCUTENEH. DKCIepUMEHTaIbHbIE
METO/IbI pa3rpaHNUyueHHs PA3TUYHBIX MEXaHU3MOB COOCAKICHUSI.

Ocobennoctu HCIIOJIB30BAHUS
HU30TOIHOTO oOMeHa,
ANIEKTPOXUMHUH, Xpomarorpaduu u
9KCTPAKIUK B PaTHOX MUK

2.1 Ponb m30TOMHOrO OOMEHA B PaJHOXUMHUH

W3oronublii 0OMeH. MexaHu3M M KMHETHKa M30TOIHOr0 OOMeHa.
WneanbHblii M30TONMHBIA OOMEH U €ro 3aKOHOMEpHOCTH. Poib
M30TOMHOT0 OOMEHA B PAAHOXUMUH.

2.2 DJIEKTPOXMMHUYECKHE OCOOCHHOCTH B PaJIMOXUMHHU
ONEKTPOXMMUYECKHE  METOIbl  BBIACICHHS  PaJUOHYKIIHUJIOB.
Kpurtuueckuii moTeHIuan BbIIEICHUS 1 METObI €r0 ONPeAEICHUS.
[Ipumenumocts ypaBHeHuss HepHcTa B pacTBopax OONBIINX

pa3BeneHui. Teopus T"aiicunckoro. Hcnonrs3zoBanue
IEKTPOXUMHYECKUX METOJOB B PaIUOXUMUH.
2.3 Xpomarorpadus 1 IKCTPAKLUSI B PAJHOXHUMUN

Krnaccudukanus xpomarorpahuueckix IponeccoB M0 MEXaHH3MaM.
AncopOipionHass  xpomarorpadus — paJHOAKTUBHBIX  BEIIECTB.
HonoobmenHast xpomarorpadus. Kiaccudukaiuss HOHUTOB M UX
OCHOBHBIE (DM3NKO-XUMHYECKHE CBOWCTBA: OOMEHHas EMKOCTb,
MEXaHW4ecKasi IPOYHOCTh, XHMMHUYECKas W  paJdalyOHHAs
YCTOMYMBOCTh, HaOyxaeMocTh U Ip. KuHeTnka moHHOrOo oOMeEHa.
OmnpeneneHrie TMOMHOW OOMEHHOW EMKOCTH pPaJHOXHMHUYECKUM
MeronoM. PaBHoBecnme mnpu HOHHOM oOMeHe. CeJIeKTHBHOCTH
HOHHUTOB. M3oTepMBl copOuuM M Xpomarorpaduueckue 3OHBL
ONIOGHTHBIA ~ METOA  HMOHOOOMEHHOH  XpomaTorpaduu,  ero
3aKOHOMEPHOCTH.  BpiTecHuTenbHbId ~ Meron.  IlpumMenenue
HOHOOOMEHHOW XpoMaTorpaduu B paTHOXUMHUH.

OKcTpakiysi, OCHOBHBIE IOHATHS W ompenencHus. M3orepma
9KCTpakuuu M 3akoH  beptno-Hepuera.  «®uznueckoe»
pacrpenenenue. Knaccudukamms cucteM ¢ XUMHYECKHM
B3aMMOAEHCTBHEM. OKCTPAKLIUs HEUTPaIbHBIMH OPTaHUYECKUMHU
emectBaMu.  OOpazoBaHWE KOOPAWMHALMOHHBIX  COSIWHEHHN
(combBartoB). KoHcranTta skcrparnposanus. Onpesnienenne coctaBa
9KCTPAarupyeMbIX COCJMHEHHH. | MIpaTHO-CONBBATHBIH MEXAaHU3M.
OKCTpakiysi OpPraHMYeCKUMH OCHOBAHMSIMA W WX  COJSIMU.
KoHCTaHTBI 3KCTparmpoBaHMs: W3BJICUCHHE KHCIIOT, AHHOHHBIN
OoOMEH, DJKCTpakuusi METaJuloB. BimsgHne  BbICaIMBaTENEH.
OKCTpakiysi OpPraHWYeCKUMM KHCIOTaMH M UX comsaMu. Tumsl

3



9KCTpareHToB. Peakuusi skcTparupoBanusi, pH mnomyBblaeneHus.
IIpumeHeHHe SKCTpakiMU B paauoXuMuu. PacmpenenurenbHas
xpomarorpadus. Metonsl 3akperuieHus ¢a3bl. J[ocToMHCTBA U
HEOCTATKH.

OCHOBBI METoaa «MCUYCHBIX»
aTOMOB u MMPUMCHCHUC
PAAUOHYKIIMIAOB B UCCICAOBAHUAX

OOme TMONIOKEHUST METONa «MEUYCHBIX» aTOMOB. l[IpuMeHcHHe
PAJMOHYKIIUIOB B KAUECTBE «MEUCHBIX» aTOMOB. BBIOOP H30TOITOB,
UX PaTUOXUMHUYECKas YUCTOTA, PACUeT HEOOXOMUMOU aKTHBHOCTH.
CHHTE3 MEUYEHBIX COETUHEHUI.

PannoananuTiueckue METONbI: PaJMOAKTUBAIIMOHHBIA aHAU3,
W30TOMHOE pa3BeACHUE, paJUOMETpUYEcKass KOPPEKTHUPOBKA,
paauoMeTpuyueckoe TUTpoBaHHe. VX JOCTOMHCTBA M HEAOCTATKU.
[IpuMeHeHrEe CyOCTEXHOMETPHICSCKOTO BBIICIICHHS.

IIpumenenue PaTUOHYKINIOB B (PU3UKO-XMMHYCCKHUX
HCCIIETOBAHMSIX.

CojaepikaHue 3aHATHII CEMMHAPCKOI0 THIIA

HaumeHoBanue TeM (pa3aesioB)

Tun Coaep:xanue 3aHSITHI CEMUHAPCKOIr0 THIIA

Beenenne. OcoOeHHOCTH MOBEACHUS
paZMOHYKIWAOB B pacTBopax
OONBIIMX pPa3BEJCHUN B IIporeccax
COKPHCTaJTU3AIMY, aJCOpOLUH |
KOJUIOHU1000pa30BaHUS

I13 | Pacripenenennie MHKPOKOMIIOHEHTa MeXAy (azammu.
KoncranTta XnornmHa. Koaddunment kpucrammuzanuu D.
JluneitHbIi u norapupmMuyecKuit 3aKOHBI
COKpHCTaJNIU3alNY, YCIIOBHS COKPUCTAJUIU3AIHN.
®dakropbl, BaUAONIME HAa KO3D(OUIMEHT KPUCTAILTH3AIINH.
[lepBrunas oOMeHHast azcopoIus. [TepBuunas
MOTeHIajgo0pasytom@as  aacopouuss U BTOpUYHAs
oomeHHast ancopOums. Jlmanu3,  ynmeTpaduiIbTpaiys,
HEHTPUYTHpOBaHUE

JIP Texnuka paboOThl C pPaJMOAKTHBHBIMH  BEIIECTBAMH.
OmnpeneneHue  yIelpHOH ~ aKTUBHOCTH — pPacTBOPOB
PaJMOaKTHBHBIX M30TONOB. Bhinenenne u nieHTHGUKALMS
2%Th no ero mepuony monmypacnaga. Muentuduxanums
PaJUOHYKIIUIIOB METOIOM IOATBEPXKACHUS JHEprum [-
pacnazia. OnpeniesieHne KOHIEHTPAlMU pacTBopa METOAOM
panuOMETPUUECKONH  KOPPEKTHUPOBKH. Omnpenenenue
KOHLEHTPALlM! CTPOHIMS METOAOM pPaJIHOMETPUIECKOr0
TUTPOBAHUSL. Meron H30TOITHOTO pa30aBieHUS
(cybcrexnoMeTpudecKuil BApHaHT)

OcobeHHOCTH HCIIOIb30BAHMS
HM30TOITHOI'O oOMeHa,
ANEKTPOXUMHH, XpoMaTorpaduu u
9KCTPAKIUH B PAJHOXUMHUH

113 WneanpHpIil M30TONHBIN OOMEH W €ro 3aKOHOMEPHOCTH,
KOHCTaHTa paBHOBecus. [IpUMEHMMOCTb  ypaBHEHHS
HepacTa B pactBopax 6onbIux pazeeneHuit. OnpeneneHue
MOTHOI 0OMEHHOI eMKOCTH PaJHOXUMHYECKUM METOIOM.
OmnpeneneHue cocTaBa 3KCTParupyeMbIX —COEJUHEHWIN

METOAOM CABHUIa paBHOBECHS.

JIP Omnpenenenrne BETUYMHBI TONHOW OOMEHHOW EMKOCTH
MOHOOOMEHHBIX CMOJI M KOHCTAaHTBI HHKOJIBCKOro
pagroxuMmdecKkuM MeronoM. Paznenenne ctpoHnmsa-90 u
uTTpmsi-90  sKcTpakmmed 8-  OKCHXWHOJIMHOM B

xsopodopme

OCHOBBI METOZIa «MEYEHBIX» ATOMOB
U TIpUMEHEHHE PaJUOHYKIHIOB B
HCCIIEJOBAaHMAX

113 Pacuer HEOOXOAMMON AKTUBHOCTH I METOJA MEYEHBIX
aTOMOB. PagnoananuTHyeCcKue METO/IBI:
paZMOaKTUBAIIMOHHBIN aHAllM3, W30TOIMHOE pa3Be/IeHHUE,
paaMoMeTpuvecKas KOPPEKTUPOBKA, PaJHOMETPHUECKOE

TUTPOBAHUE.

JIP | Onpenenenne PacTBOPUMOCTH MaJIOpacTBOPUMBIX
BEIIECTB C HCIIONB30BAHHMEM METOJA PaJHOaKTUBHBIX
WHMKATOPOB. HccnenoBanne COOCAKICHUS

PAIMOHYKIHIOB HAa HECHEIIM()UICCKUX HOCHTEISX.

Conep:kanue caMOCTOSTEIbHOI padoThI

HaumeHoBanue TeM (pa3aesioB)

Coaep:xaHue caMOCTOSITEIbHOI PadoThI

Beenenue. OcobeHHocTH
TOBEJICHUS  PAJUOHYKIUIOB B
pacTBopax OONBIHMX pa3BEACHUHA B

HOBTOpeHI/Ie JICKIMOHHOI'0 MatepuaJia. HO)]FOTOBKa K 3aHATHUAM
CEMHHAPCKOro Tuiia




IpoLeccax COKpHCTaJNIN3aluH,

aacoponuu "
KOJJIOUI000pa30BaHUS

2. | Ocobennoctu ucnonp3oBanus | [ToBTopeHHe JNEKIMOHHOTO Marepuana. [IoAroToBKa K 3aHATHAM
H30TOITHOTO o0OMEHa, | CEeMHHAPCKOro THIIA

JNIEKTPOXUMHH, Xpomarorpaduu u
SKCTPaKLUH B paAUOXUMUU

3. | OcHoBBl ~ MeToma  «MeueHbIX» | [loBTOpeHHMe nekipoHHOro Marepuana. [ToAroToBka K 3aHATHAM
aTOMOB u IIPUMEHEHHE | CEMHMHAPCKOro THUIa

PaAMOHYKJINAOB B UCCIEOBAHUSIX

3. OueHoyHble MaTepHAJbl /Jisi TPOBEJAEHUs] TEKYIIEro KOHTPOJsI YCHeBAeMOCTH U
NMPOMEKYTOUYHOI aTTeCTAIUM 00YHAIOUINXCH MO AUCHUIIMHE (MOLYJTI0)
[To mucrumnmmHe (MOIYII0) MPEAYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJS KadyecTBa
OCBOCHHUS:
® TEKYIIHUN KOHTPOJb YCIIEBAEMOCTH;
® TIPOMEKYTOYHAs aTTECTAIMs 00YJAIOIIUXCS 0 TUCIUTIITHHE (MOIYIIO).
3.1. OueHoyHble MaTepHAJbI 1JIsi TPOBeIEHUs] TeKyllell aTTecTAlMU MO JUCIUNJIHHE

(MoayJ110)
Ne | KonTposampyemsbie TeMbl (pa3/esibl) HaumeHoOBaHUE OLIECHOYHOIO CPEACTBA
n/n

1. | Beenenne. OcoOeHHOCTM TOBEICHUS pPaJUOHYKIUIOB B | KoHTponbHBIN paboTta
pactBopax  OolbIIMX ~ pa3BeleHMH B Tpoleccax
COKPHUCTAJUTU3AINH, aZCOPOLIMHU U KOJIJIONI000pa30BaHHs

2. | OcoOeHHOCTH  KCHONB30BaHUS ~ HM30TOMHOTO  oOMeHa, | KoHTponbHbIN paboTa
JNEKTPOXUMHH,  XpoMarorpaguu M OKCTpaKIUd B
pafuOXUMHHU

3. | OcHOBBI MeToma «Me4YeHbIX» aroMoB M TnpuMeHeHue | KoHTponbHbINA paboTta
PaZMOHYKJINIOB B HCCIEJOBAHUAX

3.1.1 TunoBble KOHTPOJIbHBIE 32JaHUS] MJIM HHbIE MATEePHAJIbI, HEO0XOAMMbIe /IS OLleHKH
3HAHUI, YMEHHUI, HABBIKOB U (WJIH) ONbITA IeATEJILHOCTH B MpoIecce TEKYyero KOHTPOJIA
ycrneBaeMoCTH

KonTposabHbIil padoTa

Pazpen 1

1. Yro takoe pagnoxumus. [lepeuncinTh u KpaTKo onucaTh 4 paszena paauoXUMUH.

2. Otnnume paguoOXUMHHU OT PaJHalliOHHON XUMUH.

3. Tpu 0coOEHHOCTH PAAMOXUMHH U3 KOTOPBIX BEITEKAET HEOOXOAMMOCTH PaOOThI C MAJIBIMH
KOHIIEHTPALUSMH PAIHOHYKIIUIOB.

4. TlepeuncnuTh CIOXHOCTH, BO3HUKAIOIIME NpH paboTe ¢ MHUKPOKOHICHTPALMSIMU
PaIOHYKINIOB.

5. Yro Takoe coocaxJeHHE paJUOaKTHBHBIX »JeMEHTOB? MexaHu3MBbl —Ipolecca
COOCaXK/ICHUSI.

6. IlepeuncnuTh U AaTh XapaKTEPUCTHKY TPEM BHJAM HOCHUTENEH (YTO 3TO Takoe, 001acTu
PUMEHEHUsI, HEJOCTATKH ).

7. Yto takoe cokpucraumzaima? [lepeunciuTs 4eTsipe BUAA COKPUCTAIUIM3AIMU H HMX
0COOCHHOCTH.

8. IlompoGHO omucaTh H30MOPGHYIO COKpUCTAJUIM3ALMI0 (YTO Takoe H30MOp(HbIE
BEIIECTBA, JUId 4YEro MCIOJIb3YyeTCsl H30MOpdHas COKpUCTAJUIM3allMs, TpaHula
CMEIIMBAaeMOCTH, BelMuuMHa D (ko3dduimenta KpucTajuM3aluu) Uil H30MOPQHBIX
BEIIECTB).

9. ToapoGHO onmucath H30AUMOP(GHYI0 COKPUCTAIIIN3ALUIO (TPaHUIA CMEIIUBAEMOCTH).

10. IToapo6HO onmcaTs 0Opa3zoBaHue KpHcTaioB ['pruMMa (rpaHuIia CMEIIUBAEMOCTH).

11. Tlogpo6HO omMcaTh aHOMAJIbHO-CMEUIAHHBIE KPUCTALIBI (U1 Yero HCIMOJIb3YIOTCH,
IpaHUIla CMEIIUBAEMOCTH).

12. 3akoH pacripe/ielieHHe BEIIECTBA MEX/y IBYMsI HECMEUINBAIOIIUMUCS (azaMu. Y CIOBUA
CIpaBEAIMBOCTH 3aKOHA pacnpezeneHus. [ kakux (a3 cripaBe/UInB JaHHbIM 3aKOH.




13.
14.
15.
16.

17.
18.

19.

20.
21.
22.
23.
24,
25.
26.
27.

28.

Omnwucate MyTH JOCTIDKEHUS paBHOBECHS 10  XJONUHY C rpadUKOM JOCTH)KECHUS
paBHOBecus. [y kakux (a3 ObUIO MOATBEPIKICHO JICHCTBHE 3aKOHA paclpeieeHusl.
BsiBox ypaBHEHMS XJIONHHA.

BriBoa nuneitHoro 3akoHa pacnpeneneHus (['ennepcona — Kpeueka).

BriBo norapudmudeckoro 3akona pacnpenenenus ([Epuepa-Iockunca).

BbiBoJ1 ypaBHEHUS NTEpBUYHON OOMEHHOH aacopOIuu.

BriBon ypaBHEHMSI MEpBUYHONW OOMEHHOUM ancopOIMU C MCHOJIb30BAaHUEM BEIWYUHBI [’
(4nciao rpaMM-MOHOB KOMIIOHEHTAa Ha €IUHUILY MOBEPXHOCTH OCa/lKa) U CBSI3b €ro C
ypaBHeHueM I eHpu.

Knaccugukanuss mpoueccoB aacopOmmu Ha mnoispHbIXx kpuctautax A.ll. Partaepa.
[TepBuunas oOMeHHas aacopOIus (ompenesieHne, O0COOCHHOCTH, KaKHUE HOHBI MOTYT
ydacTBOBaTh). Kak 0003HauaeTcst U yemy paBeH KodhGUITHEHT aacopOmuu.

[lepBuuHas noreHuuanoOpasyromas aacopOuus (MPUUYUHBI BOSHUKHOBEHHUS, CYIIHOCTD,
ypaBHeHue HepHcra).

Bropuunas obmenHas ajncopOmus. J[Ba kadecTBeHHbIX nosokeHust A.Il. Patnepa s
KOJIMYECTBEHHOT'O ONMCAHUs BTOPUYHON 0OMEHHOH ajcopOLuu.

[Ipoananu3upoBath pazaudHble (HaKTOPHI, BAUSIONINE HA BETUYNHY BTOPUYHON OOMEHHOMN
agcopOruu (kod¢dunmrenT aacopouun).

Ancopbuust Ha crekiie U OyMakHbIX (QMIbTpax (MEXaHHW3M BO3HUKHOBEHUS U MEpbI
OOpBOBI).

MeTtoibl pa3rpaHUdeHUs Pa3IMYHBIX MEXaHHU3MOB COOCAXKJEHUS (COKpHUCTAUIM3AlUUA U
a7IcOpOITMH, Pa3IMYHBIX MEXaHU3MOB aICOPOIIIH).

HctunHBIC U TICEBIOKOJUTOUIBI (pa3Mephl, MPUINHBI 00pa30BaHUs).

CpoiicTBa paIMOKOJIJION0B, UCIIOJb3YeMblIe JJIsl U3YUeHUsl UX 00pa3oBaHus B pacTBOPAX.
N3yuenne nuanmza (YCTPOMCTBO SYCHKM, TPUHIIMIT JACUCTBUS, YpaBHEHUE OIPEACIICHUS
MPOIICHTA KOJUIOMA000pa30oBaHus).

Meton ynbTpaduiabTpalluu W UEHTpUGYrupoBaHus (MPUHIMI JEHCTBUS, ypaBHEHUS
OTpeIeTICHUS MTPOIICHTA KOJIJIONI000pa30BaHMs).

29. Aspo3zoinu (ompeeneHne, pa3Mepbl, ECTECTBEHHBIE U HCKYCCTBEHHBIC PAAHOA3PO30JIH ).
30. Mepsl 60pb0BI ¢ 00pa3oBaHEM a’dpo30Jiei B 1a00paTOPUN PaIHOXUMUHU.
Paznen 2

1. Yro Takoe M30TOMHBII 0OMEH. YpaBHEHHE H30TOIHOTO OOMEHa.

2. OcCHOBHBIE 3aKOHOMEPHOCTH M30TOMTHOIO 0OMEHA B UJCAIbHOW 3aKpBITON CUCTEME MPHU
MIOCTOSIHHBIX TeMIIepaType U JaBJICHUU.

3. VYpasuenue K (koHcTaHThI) M30TOMHOTO 0OMeHa. 3HaueHue K npu uneanbHOM U30TOITHOM
oOMeHe.

4. MexaHU3MbI TOMOT€HHOTO U30TOMHOTO 0OMeHa. Poib M30TONMHOTrO 0OMEHa B paIMOXUMUH.

5. 3HayeHHe MEKTPOXUMUUYECKUX SABICHUN B PAIMOXUMUHU.

6. TpymHoctu npu paboTe ¢ paAMOAKTUBHBIMU BEIIECTBAMU B AJIEKTPOXUMUH.

7. lTlomHoe u cokpamieHHoe ypaBHeHue Hepncra. Ilpu Kakux ycmoBHUSX MOJIy4aeTcs
COKpAIlIEHHOE ypaBHEHHUE.

8. Kaxkue Bompochl BOSHUKAIOT B PAJUOXUMUU C HUCTIOJIb30BAHHEM COKPAIICHHOTO YpaBHEHUS
HepHcra.

9. OmnpeneneHust MEKTPOIHOrO NOTEHIIMANA B MakpocucTeMax. CTaTH4eCKUil METOI.

10. Ompenenenust  IEKTPOJHOTO  MOTEHIMAla B  Makpocuctemax. JlMHaMHUYeCKui
Meroa.lloueMy «ximaccuyeckue» METOMbl ONPENEIEHUs NIEKTPOJHOTO MOTEHIMANIA s
MaKpOKOHIICHTpAIlMii HE MPHUTOAHBI AN paboThl C PaJAMOAKTUBHBIMH BEIIECTBAMU
(cTaTUYecKoro W TUHAMHYECKOTO).

11. Omucath rpaduK B KOOPJAMHATAX MOTEHIINAI - U3MEHEHHE PaJIMOAKTUBHOCTH JJIEKTPOIA B
€IMHUILY BPEeMEHH (711 MUKPO- U MaKPOKOHIICHTPAITH1).

12. DxcnepumenTtanbHblit MeTo onpeneneHus Exp . Xesemu u ®.Ilanera (onucanue skcm-

Ta, pUCYHOK, HCAOCTATKH, TO‘{HOCTB).
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OkcnepuMeHTalnbHBI ~ Meton  ompeneneHuss Exp @ Kommo-Kiopu  (omucanue
9KCIIEPUMEHTATa, PUCYHOK, HEJJOCTaTKH, TOUHOCTB).

DxcnepumeHTanbHbIN MeTo onpeneneHust Exp JI.M. 3uBa u I'.C. CunuibiHo (onucanue
9KCII-Ta, PUCYHOK, HETOCTATKH, TOUHOCTB).

B mporecce aneKkTpoocaxaeHusT M3 KaKuX SHEPreTudeckux 3((EeKTOB CKIIabIBACTCS
M3MeHEeHHEe cBOOOAHOM 3Heprun. W 4to sIBUIIOCH OCHOBOM 1 TeOpUH [ alicMHCKOTrO.

Tpu ciaydas aneKTpooCcakIeHUSI MUKPOKOJIMUYECTB METAJUIOB B Teopuu 1 "alicnHCKOTO.
becrokoBoe BbliENIEHNE PAIUOAKTUBHBIX 3JIEMEHTOB.

DNEeKTPOIN3 KaK METO/1 BbIAECICHUE PAaJMOAKTUBHBIX AJIEMEHTOB.

DNEKTPOMHUIPALUU KaK METO/1 pa3esieHUs] paJUOaKTUBHbBIX 3JIEMEHTOB.

OmnpenerneHre BEIWYHHBI 3apsAaa HoHA 0 Kodddunuenty qudy3un.

Hcnonb3oBaHue MpoLeccoB 3JIEKTPOOCAKACHUS ISl UCCIIEIOBAaHUS XUMUYECKUX CBONCTB
PaaMoOaKTUBHBIX JIEMEHTOB.

Uro Takoe xpomatorpapuueckue Meronabl. Kiaccupukanus xpomarorpaduyeckux
MIPOLIECCOB.

PacnipenenurensHas xpomarorpadusi.

AncopOuMoHHas U ocaauTeIbHas XpoMarorpagusi.

VYpaBuenue nonoooMenHon xpomarorpadun. Kmaccudukanus HoHuToB. MapKupoBKa.
Cunres nounta. Ha 4to BimsieT KOJIM4eCTBO AUBUHUIOEH301a?

OU3NKO-XUMUYECKUE XapAKTEPUCTHUKU U CBOMCTBA HOHUTOB

Kax onpenensitor moaayro oomeHnnyto eMkocth (IIOE) cmombi?

BriBog ypaBuenus qis onpenenenus [1OE (c 0603HaueHus MU BceX BETUUHH).

BriBog ypaBHenust Hukonbckoro (¢ 0603HaueHreM Bcex BeNW4HH). OU3NuecKuil CMbICTT
KoHcTaHTbl Hukosbckoro.

Craguy KUHETUKH HOHHOTO OOMEeHa.

I'padux m3oTepmbl copOmuu. OCOOCHHOCTH I PATUOXMMHHM TPUMEHEHHUS HOHHOTO
oOMeHa.

OpoHTAIBHBIN METOJT KOJIOHOYHOM XpomaTorpaduu

[IposiBUTENBHBIN (3IOCHTHBIN) METOI KOJIOHOYHOUW XpomaTorpaduun

BoITecHUTENBHBIN METO/ KOJIOHOYHOM XpomaTorpaduu.

Bbymaxnas xpomarorpadusi.

TonkocnolHas XxpoMaTorpadusi.

3aKOHOMEPHOCTH XpoMarorpaduu C WUIIOCTPAUUAMU U (AKTOpBl BIUSHUSA HA ITH
3aKOHOMEPHOCTH.

[IpakTyeckoe mpUMeHEHUE XpoMaTorpaguu B PaJUOXUMHUU U IMPEUMYILIECTBA Mepen
OCaJIUTEIIbHBIMU METOJAMH.

Uro Takoe skcTpakius. JJoCTOMHCTBA METOIA.

OcHOBHBIE IOHATHUSA U ONIPEICICHHS B SKCTPAKIUU.

OcHOBHBIE KOJIMYECTBEHHBIE XaPAKTEPUCTUKU IKCTPAKIIHH.

3akon beptio-HepHcra (BbIBOA ypaBHEHUS, AJIs1 KAKHX CHCTEM MIPUMEHSIETCS).
N30TepMbl SKCTpaKIIHH.

OKcTpakuus HEUTPAIbHBIMA OPraHM4YE€CKUMHM BELIECTBAMM.

Okcerpakuus Tpudyrungpocharom.

du3nKo-xMMHUYeCcKHe CBoWcTBa TpHOyTIIIhoCchaTa Kak IKCTpareHTa.

BnusiHue pa3nnyHbIX (GaKTOPOB Ha SKCTPAKLUIO TpuOyTHidocharom.

BnusiHue BbIcanmuBaresnei (4To 3TO Takoe, Ha KakoW MmapamMeTp BIIMSET BbICAINMBATEIb,
ypaBHEHHUE JJIs 10Ka3aTeNbCTBA BIUSHHUS).

Omnpenenenne coJIbBAaTHOTO YUCIIA  METOAOM CABHIa PABHOBECHUS.

DKCTpaKIUsl OPraHuYeCKUMHU OCHOBAHUSAMH (B3auMoieicTBHE ¢ KUCI0TO|, K). OCHOBHBIE
9KCTPAreHThl U MOCIIEN0BATENBHOCTh POCTA UX CUJIBI.

DKCTpaKLUs OPraHUYeCKUMHU OCHOBAaHUSMU. AHUOHHBIM OOMEH M 9KCTPAKILUs METaJIOB
(ypaBHenwue, K).



53.
54.

Tunel opraHMuecKuxX KUCIOT, y4acTBYyIomux B peakiuu. pHO,5
DKCTpaKIus OpraHnuecKuMu Kuciaoramu (ypaBHenue, K).

Paznen 3
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. HCCHCI[OBaHI/IC CTPOCHUSA, PABHOLCHHOCTH CBS3¢M B XHMHYCCKHUX COCAUHCHUAX U

[TepBoe npuMeHEHUE PaAMOAKTUBHBIX HHAUKATOPOB.

Co3manue MeTo1a MCUCHEBIX aTOMOB.

Yro takoe MeTka. JIocTOMHCTBA METO/1a MEYEHBIX aTOMOB.

[TpuHIMIT IEHCTBUSA METOIa MEYEHBIX aTOMOB. Y IeJIbHAsi aKTUBHOCT.
OO01111€ TT0JIOKEHHS METOAA «MEYEHBIX» aTOMOB.

Br160p M30TONIOB, UX PaJIMOXUMHUYECKAST YACTOTA.

Pacyer HEOOX0IMMOM AKTHBHOCTH U30TOIOB JIJISl IKCTICPUMEHTA.
OCOOEHHOCTH CHHTE3a MEUEHBIX COCAUHEHHMIMA.

[IpuMeprl npUMEHEHNS METO1a MEYEHBIX COCIMHEHUM.

N3ydenue xapakrepa pacrpeaeseHus BEIIECTB U IMTyTeH UX NEPEMEILICHHUS.

BBISICHEHHE MEXaHU3MOB PA3JIMYHBIX MPOLIECCOB.
HccnenoBanue MeXaHU3MOB XUMUUYECKUX PEAKIUH.

Kunernueckuit nuzotonusiii a¢pdpext Heitmana.

Uccnenoanue npoueccoB quddysun u camoauddy3um

HccnenoBanue Gpa3zoBbIX reTepOreHHBIX PAaBHOBECUH.

[IpumeHeHne U30TOMOB AJIsl U3YUYEHUsI TETEPOTeHHOT0 KaTanu3a.

HccnenoBanue XuMU4eCKMX PaBHOBECHH.

Knaccudukanus pagnoaHaTuTHYECKHX METOJIOB.

Merton n3oTonHoro pazdaBieHus (IPUHLUIIBI METOa, OCHOBHOE ypaBHEHHE JJIsl pacueTa
CO BCEMU 0003HAYCHUSMH ).

Mertona n30TomHOTO paz0aBiieHUs (BBIBOJ YPaBHEHUS).

CyOCTeXHOMETPUUYECKUA BapuaHT METOJa HM30TOMHOTO pa3OaBiieHHs (TIPEHMYIIECTBA,
0COOEHHOCTH, YpaBHEHHE).

Meton paguoMeTpruieckoi KOPPEKTUPOBKH (CYILIHOCTh, YpaBHEHUS, TPEUMYILECTBA).
[IpencTaBuTh NPUHIMIHAIBLHOE OTIIMYNE METOJIOB PAAMOMETPHUUECKON KOPPEKTUPOBKHU U
M30TOMHOTO pa30aBieHUsI.

Panmnomerpuyeckoe TutpoBanue (¢ rpadukamn).

OO0mue NpuHIUNBI PaAUMOAKTUBALIMOHHOTO aHanmu3a. JlocToMHCTBAa M HEAOCTaTKU IO
CPaBHEHHMIO C IPYTUMHU aHATUTUYECKUMU METOJaMH.

PagnoakTuBanMoHHbI aHanu3 (aOCOJMIOTHBIA METOJ, ypaBHEHHE C O0O03HAuYEHUsIMHU,
HEJ0CTaTKU U MPEUMYILECTBA).

PannoakTuBanMoHHbI aHanu3 (OTHOCUTENBHBIM METOJ], ypaBHEHHE C 00O3HAUYEHUSIMH,
HEJ0CTaTKU U MPEUMYILECTBA).

Omnpenenenre NpoayKTOB aHANIM3a JIJ1sl raMMa — U OeTan3nydaTelei.

[IpumeHeHne paaroaKTUBALIMOHHOTO aHAIIK3A.

OcHOBHbBIE IOHATHS PAJAUALMOHHON 06€30MacCHOCTH (OTKPBIThIE UCTOYHHUKH, MOTJIONIEHHAS
Y SKBUBAJICHTHAA JI03bl, BHYTPEHHEE U BHEIIIHEE 00IydeHHe, IPEISIbHO TOMYCTHMas 1032
U Tpezies T0JI0BOTO MOCTYIICHUS, JOMYCTUMbIE KOHLEHTPALUH).

MuHMMadbHO 3HAYUMasg AaKTUBHOCTb PAJUOHYKIMIOB, TIPYIIBl  pagdallMOHHOM
OIIaCHOCTH, KJIacChl Ta0OpaTOPHIA.

Ob6opynosanue naboparopuu Il knacca.

Opranuzanus paboThl ¢ paJIlOaKTUBHBIMHU H30TONIAMHU: MOJyYeHUE, YUET U XpaHEHHE.
[IpaBuna TuUHOM rUrHeHsl Ipy padoTe B paanoxumuueckoit tabopartopuu I1I knacca.
IIpaBuna paguanmoHHOM 0€30MaCHOCTH, HalpaBJIeHHbIE HA YMEHbILICHUE PaIiOaKTUBHOTO
3arpsi3HEHUs BO3AyXa.

[IpaBuna paavanuoHHONW O€30MaCHOCTH, MPEJOTBpAIAIOIINE BO3MOXHOCTh BBIHOCA
PaZlMOaKTUBHBIX BEIIECTB 3a MpeJIelibl Ja00opaTopuu.

Meppl 1O JIMKBUJAIMKM aBapUMHBIX 3arps3HEHUNH NpH paboTe ¢ pPagMoaKTUBHBIMU



BEIIECTBAMHU.
3.1.2. Metoanyeckue MaTepHaJbl, ONpelesiOlde MNPoUeAYPbl OLEHUBAHMS 3HAHMIA,
YMeHUii, HABBIKOB H (MJ14) ONbITA /IeSITeJIbHOCTH B X0/ie TEKYLIer0 KOHTPOJISl yCIIeBaeMOCTH
KonTpoabnas padora

OneHuBaeTcsi HE TOJIKO TIyOMHA 3HAHMK IOCTABJICHHBIX BOIPOCOB, HO M yMEHHE
W3JI0KUTH MTUCHMEHHO.

Kpumepuu oyenusanus: nocinenoBaTeIbHOCTD, MOJTHOTA, JIOTHYHOCTD M3JIOKEHUS, aHAIIN3
Pa3IMYHBIX TOUYEK 3PEHHS, CAMOCTOsITEIbHOE 00001IeHne MaTepuana. M3noxxenue marepuana 6e3
(aKTHUECKUX OIHOOK.

OmneHka «omauyHO» CTaBUTCS B CIIydae, KOT/1a COOTIOZICHBI BCE KPUTEPHHL.

OmneHka «xopouioy» CTaBHUTCS, ecii 0OyJarOIIUIiCs TBEpAO 3HAET MaTepHaj, TPaMOTHO U
M0 CYIIECTBY H3JaraeT ero, 3HAeT MPAaKTUYECKyl0 0a3y, HO JOMYyCKaeT HECYIIECTBEHHBIC
MOTPEUTHOCTH.

OmeHKa «y0061emeopumenbHo» CTABUTCS, €CITH 00YYaIOIIHICS OCBOMII TOJIHKO OCHOBHOM
MaTepHall, HO He 3HAaeT OT/ACIbHBIX JIeTaleH, J0MyCKaeT HETOYHOCTH, HEJIOCTATOYHO TPaBHIIbHBIC
(GOpMYITHPOBKH, HApYIIAeT MOCIEIOBATEIHLHOCTh B M3JIOKEHHHM MaTepHana, 3aTPyIHSETCS C
OTBETaMH, TIOKa3bIBAET OTCYTCTBHE [OJDKHOHM CBSI3M MEXKIy aHAIM30M, apryMeHTalued u
BBIBOJIAMH.

OneHka «HeyoogiemeopumenbHo» CTaBUTCS, €CIH OOyJaroIWics HE OTBEYaeT Ha
MTOCTaBJICHHBIE BOTIPOCHI.

3.2. OueHoYHbIe MATEPHAJBI /IS MPOBEIEHHUS MPOMEKYTOUHOM aTTeCTaAlluN
3.2.1. Kputepuu o1ieHKH pe3yJibTaTOB 00y4eHHs M0 TUCHHIINHE (MOIYJII0)

M xana Pe3yabrarhl
IToka3aTesi OleHUBAHUS Pe3yIbTATOB 00y4eHUsI
OLICHUBAHNSA o0y4eHuUst
OTJIMYHO 3HaeT: - oOyuaromuiicsi TIIyOOKO M BCECTOPOHHE YCBOWJI MaTepHall, YBEpPEHHO,

JIOTUYHO, TIOCIIEJOBATENbHO U TPAMOTHO €r0 U3JIaracT, ONUpasich Ha 3HAHUS
OCHOBHOM U JIONIOJIHUTENBHOM JINTEPATYPHI,

- Ha OCHOBE CHUCTEMHBIX HAy4YHBIX 3HAHMH JenaeT KBaJIU(pUIMPOBAHHBIC
BBIBOZIBI M 000011IeHNS, CBOOOAHO ONEpUpPYET KaTErOPHIMH U MOHATHIMH.
Ymeer: - o0ydaromuiics yMeeT caMOCTOATENbHO M IIPAaBWIBHO pelaTth ydeOHO-
npodecCHOHaNbHBIE — 33Ja4d  WIM  33JaHus, YBEPEHHO, JIOTHYHO,
TMIOCIIE/I0BATENBHO U apTYMEHTHPOBAHO U3JIaraTh CBOE PEIIEHHE, UCIIOIb3Ys
Hay4HBIC MTOHSTHsL, CChUIAsICh HA HOPMAaTUBHYIO 0as3y.

Brnaneer: - OOy4aroLMiics BlIaJeeT PalMOHAIBHBIMUA METOJAAMU (C UCTIOIb30BaHHEM
PaLMOHAIBHBIX METOAMK) PELICHHs CIOXKHBIX NpO(ecCHOHANBHBIX 3a7ad,
MPECTaBICHHBIX ACIOBBIMU UTPaMU, KeiicaMu U T.11.;

[Ipu pemeHun MpoIEeMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS TJIABHOTO,

- CBS3KOH TEOPETHYECKHX MOJIOKCHUH C TPeOOBAHMSMU DPYKOBOAAIINX
JOKyMEHTOB,

- U3JI0KEHMSI MBICIIEH B JIOTMUECKOM MOCIEN0BATEIILHOCTH,

- CaMOCTOATEIBHOTO aHajH3a (DaKThI, COOBITHH, SBICHUH, NPOLECCOB B HX
B3aMMOCBS3H U JHAJICKTHUECKOM PA3BUTHH.

XOPOLIO 3HaerT: - oOyJaromuiics TBepAO YCBOWJI MaTepual, JOCTaTOYHO TPAMOTHO €ro
W3JIaraeT, ONUpasich Ha 3HAHNS OCHOBHON W JOTIOMHUTEILHOM JINTEPaTypHI,
- 3arpynHsiercd B (OPMYIMPOBAHWHM KBATH()UIMPOBAHHBIX BHIBOJIOB M
0000IICHNH, OmepupyeT KaTeropusAMH M TOHATHAMH, HO HE BCEra
MIPaBWIIBHO WX BEpU(HUIUPYET.

Ywmeer: - o0yJaromuiicss yMeeT CaMOCTOSATENIFHO M B OCHOBHOM TIPABMUIIBHO PEIIaTh
y4eOHO-TIpoecCHOHATbHBIE 3a/laui WM 33JaHHs, YBEPEHHO, JOTHYHO,
MOCIIEIOBATENIFHO M apryMEHTHPOBAHO H3JIaraTb CBOE pEIICHHE, HE B
TIOJTHOW Mepe HMCIONb3ys Hay4YHbIE TMOHATHS M CCBUIKM Ha HOPMAaTHBHYIO
6azy.

Brnaneer: - OOyJarouMicsl B IIEJIOM BIIAJICeT PAIMOHATIHHBIMH METOAAMH PEUICHUS
CIIOXHBIX TPO(eCCHOHATIBHBIX 3314, TIPEJCTABICHHBIX JISIOBBIMU HTPAMH,
KelicaMHu | T.JI.;

[Ipn pemeHnn cMOr NPOJEMOHCTPHPOBATH JIOCTATOYHOCTh, HO HE
TIIyOMHHOCTH HAaBBIKOB,




- BBIJIEJICHUS TJIaBHOTO,

- U3JIOKEHUSI MBICJIEH B JIOTUUECKOM MOCIEe10BATEIbHOCTH,

- CBS3KH TCOPETHUYCCKUX MONOKEHHUH ¢ TPeOOBAHUAMH PYKOBOJISIITIX
JIOKyMEHTOB,

- CaMOCTOSTEIILHOTO aHanu3a (hakThl, COOBITHI, SBICHUH, MPOIECCOB B MX
B3aUMOCBS3H U TMATEKTHYECKOM Pa3BUTHH.

YIAOBJIETBO- 3HaeT: - o0yJaroIuiicss OpHEHTUPYETCSl B MaTepHaie, OIHAKO 3aTPYIHSIETCS B €ro
PUTEJIbHO H3JI0’KCHU U,

- TOKa3bIBaeT HEJOCTATOYHOCTh 3HAHWH OCHOBHOW M IOTONHHUTENHHOM
JIUTEPaTypH;

- c1a00 apryMEHTHPYET HaydHbIE MTOJT0KEHHS;

- MPaKTUYECKU HE CIIOCOOEH CPOPMYIUPOBATH BBIBOJBI H 0000IIECHHST;

- YaCTMYHO BJIAJICET CUCTEMOU MOHATHI.

Ywmeer: - o0yuaromuiicsi B OCHOBHOM YMEET PEIIUTh Y4eOHO-Tpo(ecCHOHABHYIO
3a/ady WM 3a/laHie, HO JIONYCKAaeT OUIMOKH, Cl1abo apryMeHTHUPYeT CBOE
pelieHre, HeA0CTaTOUYHO HCIIOIb3yeT HAayYHbIE MOHSTHS U PYKOBOJSIINE
JIOKYMEHTBIL.

Brnaneer: - oOywaromuiicsi BiaZeeT HEKOTOPHIMH pPalMOHAJIbHBIMH METOAaMHU
PELIEHHSI CIIOKHBIX PO ECCHOHANBHBIX 3a/1a4, TIPEICTaBICHHBIX JICIIOBEIMU
Urpamu, Keiicamu u T.1.;

[Tpu pemeHnn NpoJeMOHCTPUPOBAI HEJOCTATOYHOCTh HABBIKOB

- BBIJICJICHUS TJIABHOTO,

- M3JIOKEHHS MBICIIEH B JIOTMYECKOM MOCIIeJ0BATEIbHOCTH,

- CBSI3KM TEOPETUYECKUX IOJIOKEHUH C TPeOOBAHUSMH PYKOBOZSIIUX
JIOKyMEHTOB,

- CaMOCTOSATENILHOrO aHanu3a (akThl, COOBITHI, SBJICHUH, MPOIECCOB B MX
B3aMMOCBSI3H U IMAJEKTUYECKOM Pa3BUTHH.

HEYJIOBJIETBO- 3HaeT: - 0OyyaroImuiicss He yCBOMII 3HAUUTENIFHON YaCTH MaTepHaa;
PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE IIOJIOKEHUS;

- He opMynUpyeT KBATU(PUIMPOBAHHBIX BHIBOJIOB U 0000IIEHNIT;
- HE BJIAJCET CUCTEMOI MOHATHI.

VYmeer: oOyuarolmuiics He IoKa3aJl yMEHHE pellaTh y4eOHO-IPO(EeCCHOHAIBHYIO
3aJa4y WK 33JaHUe.
Bnageer: HE BBINOJIHEHBI TPEOOBAHUS, NPEAbIBISEMble K HABBIKAM, OLECHUBAEMbIM

«YIIOBIIETBOPUTEIHHOY.

3.2.2. KoHTpoJibHBIE 32]aHUs] U/WJIM UHbIe MaTepHaJbl 1JIsl IPOBeeHUs MPOMEKYTOYHOM
aTTecTaluu
Cnucok BONPOCOB /ISl YCTHBIX OTBETOB (BaApPUAHTHI TECTA)

1.
2.
3.

10.
11.

Yro Takoe paxuoxumust. [lepeuncants u KpaTtko onucath 4 pasziena paguoXuMHH.
Otnnune paguoXUMHHU OT paJIdalliOHHON XHMHUU.

Tpu 0coGeHHOCTH PaIOXUMUH, U3 KOTOPBIX BHITEKACT HEOOXOIUMOCTD PadOTHI C MaJIBIMH
KOHIIEHTPAIUSIMH PAJHOHYKIIUIOB.

[lepeuncnuTh CIOXKHOCTH, BO3HHUKAIOUIME MpPH padoTe C MHKPOKOHIIEHTPAIUSIMH
PaIOHYKINIOB.

Yro Takoe COOCaKICHHE pAJAMOAKTUBHBIX dleMEHTOB? MexaHu3Mbl —Ipolecca
COOCaXKJICHUSI.

[lepeuncnuth M naTh XapakTEPUCTHKY TPEM BHJAM HOCUTEJEH (YTO TO Takoe, 00JIacTH
MIPUMEHEHHUs], HEIOCTATKN ).

Uro Ttakoe cokpuctasumzauusa? [lepeyncnuTs 4eTblpe BUAA COKPHCTALIM3ALMM M HUX
0COOCHHOCTH.

Ilonpo6HO omucath H30MOPQHYIO COKPUCTAIM3ALUIO (YTO Takoe HU30MOp(QHbIE
BEIIECTBA, JUId 4YEro MCIOJb3yeTcsl H30MOpdHas COKpUCTAJUIM3allMs, TpaHUlla
CMEIIMBAEMOCTH, BelMuMHa D (koadduuueHTa KpuUCTaUIM3alKU) Ui H30MOPQHBIX
BEILIECTB).

[Tonpo6HO onucath N30 IMMOPGHYIO COKPUCTAILTU3AIUIO (TPAaHUIA CMEIINBAEMOCTH).
[Tonpo6HO onucate 0OpazoBaHue KpUCTaLIoB ['pumma (rpaHuIia CMEIIMBAEMOCTH ).
ITonpo6HO omHcaTe aHOMAaJbHO-CMELIAHHbIE KPHUCTAIBI (JUISI Yero HCIOJIb3YIOTCS,
IpaHUIla CMEIIUBAEMOCTH).
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12.
13.
14.
15.
16.

17.
18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.
30.

31.

32.
33.
34.
35.

36.
37.
38.

39.
40.

41.

3aKOoH pacrpe/ielieHne BEIIeCTBAa MEX/1y IBYMsI HECMEUTUBAIOIIUMHUCS (azaMu. Y CIIOBHS
CIpaBEAIMBOCTH 3aKOHA pacnpezneneHus. [ kakux (a3 cripaBeUInB JaHHBIA 3aKOH.
Onwucate MyTH JOCTIDKEHHSI paBHOBECHS MO XJOMUHY C TpadUKOM JIOCTHIKCHHUS
paBHoBecus. [y kakux (a3 ObLII0 TOATBEPIKICHO JICHCTBHE 3aKOHA pacIpeieIeHusl.
BeiBox ypaBHEHM: XJIONIHHA.

BriBoa nuneitHoro 3akona pacnpenenenus (I'enaepcona — Kpeueka).

BriBo norapudmudeckoro 3akona pacrpenenenus ([&puepa-Tockunca).

BbiBoJ| ypaBHEHUS ITEpBUYHON OOMEHHOHN aacopOLuu.

BrIBo ypaBHEHUS TIEPBUYHON OOMEHHOU aICcOpOIMH C WCIIOIH30BAaHUEM BEITUYHHBI [’
(4nciao rpaMM-MOHOB KOMIIOHEHTAa Ha €JUHMILYy TOBEPXHOCTH OCaJlKa) U CBS3b €ro C
ypaBHeHueM I enpu.

Knaccudukanus mnporeccoB ancopOruu Ha molisipHbiX Kpuctamuiax A.Il. Parnepa.
[lepBuunas oOMmeHHast ancopOIus (ompeseseHne, OCOOEHHOCTH, KAaKM€ HOHBI MOTYT
y4qacTBOBaTh). Kak 0003HauaeTcst U yemy paBeH Kod()PHUIueHT aacopOoruu.

[lepBuuHas noreHuuanodpasyromas aacopOuust (IpUUMHB BOZHUKHOBEHUS, CYIIHOCTD,
ypaBHeHue HepHcra).

Bropuunas obmenHas ancopOmus. JBa kauecTBeHHBIX mnoJiokeHus A.Il. Patnepa s
KOJIMYECTBEHHOT'O OMUCAHUS BTOPUYHON 0OMEHHOH aicopOIuu.

[Ipoananu3upoBath pazaudHble (HaKTOPHI, BAUSIONINE Ha BEIMUYUHY BTOPUYHON OOMEHHOM
agcop6muu (ko3¢ dunmrenT aacopouun).

Ancopbuusi Ha crekiie U OyMaXHbIX (QUIbTpax (MEXaHHW3M BO3HHUKHOBEHHUS M MEPbI
OOpBOBI).

MeTtobl pa3rpaHUdeHUs Pa3IUYHBIX MEXaHU3MOB COOCAaXACHUS (COKPHCTAUIM3ALUU U
aZcopOITNH, pa3IMYHBIX MEXaHU3MOB aICOPOIIIH).

HUctuHHBIE W TICEBIOKOJUIOWABI  (pa3Mepbl, MNpUYUHBI oOpa3oBaHust). CBolicTBa
PaAMOKOJUIONIOB, UCTIOIb3yeMble JUIsl H3ydeHHsI UX 00pa30oBaHUs B pacTBOPaXx.

N3yuenne nuanmsa (YCTPOMCTBO SYCHKU, MPUHIIUAI ICUCTBUS, YpaBHEHUE OTPEACIICHUS
MPOIICHTA KOJUIOUA000pa3oBaHus).

Meton ynbTpaduiabTpallud U LHEHTPUGYTrUpOBaHUS (MPUHIUN JIEHCTBUS, YpaBHEHUS
oTmpeesieHus MPOIEHTa KOJUIOUA000pa30BaHMUs).

Aspozonu (ompezeneHue, pa3Mepbl, €CTEeCTBEHHbIE U HCKYCCTBEHHBIE PaJM0a’pO30Jii).
Mepsi 60pb0OBI ¢ 0Opa30BaHHEM a3p0O30JICH B TAOOPATOPUH PATUOXUMHUH.

UTto Takoe U30TOMHBIN OOMEH. YpaBHEHHE U30TOMTHOTO 0OMEHa.

OcHOBHBIE 3aKOHOMEPHOCTH M30TOMHOTO OOMEHa B HJCAlIbHOM 3aKpBITON CHUCTEME IpU
MOCTOSIHHBIX TeMIIepaType U JaBJICHUU.

VYpasuenue K (koHCTaHTBI) H30TOMHOTO 0OMeHa. 3Hadenue K mpu uaeanbHOM HU30TOTHOM
oOMeHe.

MexaHu3Mbl TOMOT€HHOTO U30TOMMHOTO 0OMeHa. Poiib M30TOMHOT0 0OMEHa B pPaIHOXUMHUH.
3HaueHe IEKTPOXUMHUECKUX SIBJICHUN B PaIMOXUMUHU.

TpynnocTu npu pabote ¢ paguO0aKTUBHBIMU BEIIECTBAMHU B SIEKTPOXUMHUHU.

[lonnoe u cokpamienHoe ypaBHeHue Hepucrta. [lpum Kakux yCIOBHSIX MONTydaeTcs
COKpAILEHHOE ypaBHEHHUE.

Kaxue Bonpochkl BO3HMKAIOT B paIMOXUMHH C HCIOJIb30BAHUEM COKPAILIEHHOTO YPaBHEHUS
HepHcra.

Omnpenenenus MEKTPOAHOIO NOTeHIMana B MAKpocuctemMax. CTaTHUECKUH METO.
Onpeaenenus 3I€KTPOAHOTO MOTEHIIMANIAa B MAKpocucTeMax. JIuHaMu4ecKkuit

METO/I.

IlouemMy «xiaccuueckue» METOAbl ONPEAEIEHUS 3JIEKTPOJHOTO MMOTEHLIMANa Ul
MaKpOKOHIICHTPAIIM HE MPHUTOJHBI Uil pabOThl C PaJIMOAKTUBHBIMH BEUIECTBAMU
(cTaTMYecKoro U AMHAMHYECKOTO).

Onucath rpaduk B KOOpAUHATAX MOTEHIINAI - U3MEHEHUE PATUOAKTHBHOCTH IIEKTPOJia B
€IMHUILY BpeMeHH ( 17151 MEKPO- M MaKpOKOHIICHTPAITH1).
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42.

43.

44,
45.
46.
47.
48.
49.

50.

51.
52.
53.
54.
55.
56.
57.
58.

59.
60.

61.
62.
63.
64.
65.
66.

67.

68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

78.
79.

80.

81.
82.

OkcnepumeHTalbHbIN MeTo onpeaenenus Exp I'.Xesemn u @.Ilanera (onucanue s3kci-
Ta, PUCYHOK, HEZIOCTATKH, TOUHOCTb).

DkcnepuMeHTalnbHBI  Meton  ompeneneHuss Exp @ Kommo-Kiopu  (onucanue
9KCIIEPUMEHTATa, PUCYHOK, HEJJOCTaTKH, TOYHOCTB).

Tpu ciaydas aneKTpoOCaKIEHUSI MUKPOKOJIMUYECTB METAJUIOB B TEOpUH [ alicCHHCKOTO.
BbecrokoBoe BbliENIEHNE PAIUOAKTUBHBIX 3JIEMEHTOB.

DNEeKTPOIN3 KaK METO/1 BbIACJICHUE PAaJMOAKTUBHbIX AJIEMEHTOB.

DNEKTPOMHUIPALUU KaK METO/1 pa3iesieHUs] pPaJUOAKTUBHBIX 3JIEMEHTOB.

OmnpenerneHre BEIWYUHBI 3apsAaa HOoHA 0 Kodddunuenty qudy3un.

Hcnonb30BaHue MpOLIECCOB 3IEKTPOOCAKACHUS 1Sl UCCIEA0BAHUSI XUMHUYECKUX CBOMCTB
PaZvoaKTUBHBIX JIEMEHTOB.

Uro Takoe xpomarorpapuyeckue wmetonabl. Kiaccudukanus xpomaTorpapuueckux
MIPOLIECCOB.

PacnipenenurensHas xpomarorpadusi.

AncopOuMoHHas U ocaauTeIbHas XpoMarorpagusi.

VYpaBHeHne HOHOOOMEHHOH XpoMaTtorpaduu. Kinaccudukanus noHutoB. MapkupoBka.
Cunres nounta. Ha 4T0 BiIMsieT KOJIMYECTBO JUBUHWIOEH301a?

OU3NKO-XUMUYECKUE XapaKTEPUCTHUKU U CBOMCTBA HOHUTOB

Kax onpenensror IIOE cmouer?

BriBog ypaBuenus muisg onpenenenus [1OE (c 0003HaueHUsIME BCeX BEIUYUH).

BriBog ypaBHenust Hukonbekoro (c o60o3HadeHreM Bcex BenuunH). Ousnueckuil cMbIc
KOHCTaHTbl HUKOJIBCKOTO.

Craguu KHUHETUKH MOHHOTO OOMEeHa.

I'padux m3oTepmbl copOmuu. OCOOCHHOCTH s PAAMOXUMHUM TPUMEHEHHUS HOHHOTO
oOMeHa.

OpoHTANBHBIN METOT KOJIOHOYHOM XpoMatorpaduu

[IposiBUTENBHBIN (3TIOCHTHBIN) METOI KOJIOHOYHOUW XpomaTorpaduun

BriTecHUTENBHBIN METO/1 KOJJOHOYHOM XpoMaTorpadumu.

Bbymaxknast xpomatorpadusi.

TonkocnolHas XxpoMaTorpadusi.

3aKOHOMEPHOCTH XpoMarorpaduu ¢ WUIIOCTpaUUsAMU M (PAaKTOpbl BIUSHHUS Ha 3TH
3aKOHOMEPHOCTH.

IIpakTnyeckoe npuMeHeHHe XpomaTorpaduu B paAMOXMMHUHM U INPEUMYLIECTBA IMepen
0CaJUTEIbHBIMU METOJAMHU.

Yro Takoe s3kcTpakuus. JJoctTouHcTBa METO1A.

OCHOBHBIE TIOHATHS U OIPEICIIEHUS B SKCTPAKLIUU.

OCHOBHBIE KOJINYECTBEHHbBIE XapaKTEPUCTHKH SKCTPAKLIUH.

3akoH beptio-HepHcra (BbIBOJ ypaBHEHMSI, /Ul KAKUX CUCTEM IIPUMEHSETCS)

H30TepMbl SKCTpaKIUH.

DKCTpaKLUs HEUTpalbHBIMU OPraHMYECKUMHU BEIIECTBAMH.

Dkcrpakuus TpudyrundocdaTom.

du3nKo-XxMMHUYeCKHe CBOMcTBa TpHOyTIIIhoCchaTa Kak IKCTpareHTa.

BnusiHue pa3nnyHbIX (GaKTOPOB Ha SKCTPAKLUIO TpuOyTHipocharom.

Bnusiaue BbIcanuBaresnel (4To 3TO Takoe, Ha KaKOW MapameTp BIIMSET BbICAUBATEIb,
ypaBHEHHE JJIs I0Ka3aTeNIbCTBA BIUSHUS).

Omnpenenenne coJIBBATHOTO YUCIIA  METOAOM CABHUIa PABHOBECHUS.

DKCTpaKLKs OPraHu4eCKUMHU OCHOBaHUSMU (B3auMojieiicTBre ¢ kucioto, K). OcHoBHBIE
9KCTPAreHTHI U MOCIEN0BATENBHOCTh POCTA UX CUJIBI.

DKCTpaKLUs OPraHUYECKUMHU OCHOBAHUSMU. AHUOHHBIA OOMEH M SKCTPAKIUS METaJIOB
(ypaBHenwue, K).

Tunsl opraHMYecKuX KUCIOT, ydacTByromux B peakuuu. pHO,5

DKCTpaKLUs OpraHunYecKUMHU KUucioTamu (ypaBHeHue, K).
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83. [lepBoe npuMeHEeHNE PAAUOAKTUBHBIX HHIUKATOPOB.

84. Co3znanne MeTo1a MEUYEHBIX aTOMOB.

85. Uto Ttakoe meTka. JIoCTOMHCTBA METO/1a MEYCHBIX aTOMOB.

86. IIpuHIum AeliCTBUS METO/Ia MEUYCHBIX aTOMOB. Y IeIbHasl aKTHBHOCTb.

87. O0mue mooKeHUsI METO/1a «MEYEHBIX)» aTOMOB.

88. Be160op n30TONOB, MX PAAMOXUMUYECKAs YHCTOTA.

89. Pacuer HEOOX0IMMOW aKTHBHOCTH M30TOTIOB ISl SKCTIEPHMEHTA.

90. OcoOeHHOCTH CHHTE3a MEYEHBIX COCTMHEHH.

91. [IpuMepsl IPUMEHEHHUST METO/1a MEYCHBIX COCIMHEHUIA.

92. Uzydenue xapakTepa pacupeesICHHsI BEIIECTB U IMyTeH UX MepeMEIeHHs.

93. UccrienoBanue CTPOCHUS, PABHOLIGHHOCTH CBS3€ B XUMHYECKUX COCIUHEHHUAX W
BBISICHEHHE MEXaHU3MOB Pa3JIMUHBIX IPOIIECCOB.

94. UccrnenoBanne MEXaHU3MOB XUMHUYECKUX PEAKIINN

95. Kunerndeckuii n3otonHbii 3pdexr Heiimana.

96. MccnenoBanue mporieccoB quddy3uu u camoaudy3un

97. UccnenoBanue (pa3oBbIX TeTEPOTEHHBIX PABHOBECHI

98. [IpumMeHeHre U30TONOB ISl U3yUCHHUS TE€TEPOTEHHOTO KaTan3a

99. UccrienoBanne xumuueckux paBHoBecwid. 101.Kimaccudukanus panmoaHaTUTHYECKHX

METOJIOB.

100. Metoa n30TOMHOTO pa3daBieHus (TIPUHIMITBI METOAa, OCHOBHOE ypaBHEHHE IS
pacuera co BceMU 0003HaYEHHSIMH).

101. Mertona n30TOmHOTO paz0aBiieHUs (BBIBOJ YPAaBHEHNS).

102. CyOCTeXMOMETpUYECKUA  BapMaHT  METOJa  M30TOMHOTO  pa30aBieHUs
(mpeumytiecTBa, 0COOCHHOCTH, YPABHECHHE).

103. Meron ~ paaMOMETPHYECKOM  KOPPEKTUPOBKH  (CYIIHOCTh,  ypaBHEHHS,
MPEUMYIIECTBA).

104. [IpeacraBuTh  NPUHIMNHAIBHOE  OTJIWYHME  METOJOB  PaTuOMETPHYECKOM
KOPPEKTUPOBKU U U30TOITHOTO pa30aBiICHHUS.

105. Panmnomerpuyeckoe TutpoBanue (¢ rpaduxamn).

106. OO01re mMpUHILKIEI PaJUOaKTUBAIIMOHHOTO aHajau3a. JJOCTOMHCTBA M HEJOCTATKU
10 CPAaBHEHUIO C IPYTUMU aHATUTHYECKUMH METOJIaMHU.

107. PanmnoakTuBanuoHHbI  aHaMW3  (OTHOCHTENBHBIM  METOJl, ypaBHEHHE C
0003HaYeHUSIMU, HEJOCTATKU U IPEUMYIIECTBA).

108. Onpenenenre NPOAYKTOB aHAIM3a JIJIs TaMMa — U OeTau3iydaresieh.

109. [IpuMeHeHne paTuoaKTHBAIIMOHHOTO aHAJIU3A.

110. OcHOBHBIE TOHATHS pAAMALUOHHONW Oe30macHOCTU (OTKPHITHIE HCTOYHHKH,

TNOTJIOIICHHAA W 3KBHUBAJICHTHAS J03bl, BHYTPCHHCC U BHCIIHCC O6J'Iy‘IeHI/Ie, npeacabHO
AOIIyCTUMad n03a U HpeaAcii roA0BOI0 NMOCTYIUVICHUA, NOITYCTUMBbIC KOHI_ICHTpaI_II/II/I).

111. MuHUMaNbHO 3HAYMMas AaKTHBHOCTh PAJAMOHYKIWIOB, TPYIIBl PaIHAllOHHOM
OTIaCHOCTH, KJIACCHI JIAOOPATOPUIL.

112. O6opynosanue nadoparopuu III knacca.

113. Opranuzanus paboOThl C PaJUOAKTUBHBIMU HM30TONAMU: IOJIydeHHE, YUET HU
XpaHeHue.

114. [IpaBuna nUYHON TUrMEHH! MpHU paboTe B paanoxuMudeckoit iabopartopum II1
KJacca.

115. [IpaBuna pagvanuoHHOM OE30MacCHOCTH, HalpaBJeHHblE Ha YMEHbIIEHUE
PaZmOaKTUBHOTO 3arpsi3HEHUs BO3/1yXa.

116. [IpaBuna paguanvoHHOM O0€30MacCHOCTH, MPEJOTBPALIAIONINE BO3MOXKHOCTh
BBIHOCA Pa/IMOAKTHUBHBIX BEILIECTB 3a MpeJIelibl 1a00paToOpUH.

117. Meps! 110 TMKBUJAIMK aBapUIHBIX 3arpsi3HEHUN MpU padoTe ¢ paJloaKTUBHBIMU
BEIIECTBAMHU.
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3.2.3. MeTtoanyeckue MaTepHaJbl, ONpelesioOlde MNpPoUeAYPbl OLEHUBAHMS 3HAHMIA,
YMEHHii, HABBIKOB B X0/i¢ IIPOMEKYTOYHOM aTTecTaluu
IIpouenypa oneHuBaHus 3HAHMII (TecT)

[pemraraeMoe KOJIUIECTBO 3aTaHMHA 20

[TocnemoBaTenbHOCTh BEIOOPKU OrnpeJieniena o paszenam

Kputepun onenku - IPaBWIBHBINA OTBET HA BOIPOC

«5» ecnu paBUIbHO BbINONHEHO 90-100% TecToBBIX 3agaHui

«4» ecin MPaBWIBHO BBIMOIHEHO 70-89% TecTOBBIX 3aaHUI

«3» ecin MPaBHIHHO BBHITIONHEHO 50-69% TeCTOBBIX 3aMaHuUit
IIpouenypa oneHuBaHus 3HAHMIA (YCTHBII OTBeT)

[Ipenen AnUTENBHOCTH 10 MuHYT

IIpennaraemMoe KOJIUYECTBO 3aJJaHUI 2 Bompoca

IMocnenoBateabHOCTD BEIOOPKH BompocoB u3 | CirydaiiHas
KKJIOT0 pasjena
Kputepun oneHku - TpeOyeMbIit 00beM U CTPYKTYpa

- U3NIOKEHHE MaTepHraia 6e3 (paKTHIecKUX OmuOoK

- JIOTHKa H3JI0KEHHSI

- UCIIOJIb30BAHNE COOTBETCTBYIOIIEH TEPMHUHOIOT MU

- CTWJIb PEYH U KYJIbTYpa peun

- mo00p MPUMEPOB UX HAYYHOW JIUTEPATYPhI U IPAKTUKH

«5» ecnu TpeOOBaHHUS K OTBETY BBIIIOIHEHBI B IOJHOM 00beMe

«4» ecim B 1IEJIOM BBIMIOHEHBI TPeOOBaHUSI K OTBETY, OJHAKO €CTb
HeOObIINEe HETOYHOCTH B M3JI0XKEHHH HEKOTOPBIX BOIPOCOB

«3» ecim TpeOOBaHHUS BBHINOIHEHB! YaCTUYHO — HE BBLIEPKaH 00beM, ecTh

(l)aKTI/I‘ICCKI/IC OI_HI/IGKI/I, HapymeHa JIOTUKa H3JI0KCHHU,
HEAOCTATOYHO MCIOJIB3YETCA COOTBETCTBYIOIIAsI TEPMHUHOJIOT U

IIpouenypa oumeHMBaHUsI YMEHMH W HABBIKOB (pellleHHE MPO0JeMHO-AHAJIUTUHYECKUX M
NMPAKTHYECKUX Y4eOHO-PO(heCcCHOHATIBLHBIX 32/1a4)

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl 1
[MocnenoBaTebHOCTh BHIOOPKHU Crnydaiinas
Kpurepuu oneHku: - BBIJICJICHUE U TIOHUMaHHUE ITPOOIIEMBI

- YMeHHe 000011aTh, COMOCTABMIATH PA3JINYHBIC TOUKH 3PEHU

- TIOJTHOTA UCTIOJIb30BAHMSI HCTOYHHUKOB

- HaJIMYMe aBTOPCKOM ITO3UIHH

- COOTBETCTBHE OTBETA MTOCTABIEHHOMY BOIIPOCY

- WCIONB30BaHHME COIMAJIBHOTO OIbiTa, Matepuanos CMU,
CTAaTHUCTUYECKUX JTAHHBIX

- JIOTUYHOCTH U3JI0KEHUS

- YMEHHe cJieaTh KBaJu(UIIMPOBAHHbBIE BHIBOIBI U 0000IIEHHS C
TOYKH 3pEHUsI pelieHust Mpo(ecCHOHANBHBIX 3a71a4

- YMEHUE IPUBECTH IIPUMEP

- OIOpa Ha TEOPETUIECKUE TIONOKEHHUS

- BJIaJICHUE COOTBETCTBYIOIIEW TEPMUHOIOTHEN

«5» ecn TpeOOBaHMUS K OTBETY BBHIIOIHEHHI B ITOJTHOM 00BeMe

«4» ecn B IICJIOM BBIIIOJTHEHBI TpeOOBaHWA K OTBETY, OJHAKO €CTh
HEOONBIIE HETOYHOCTH B HW3JIOKEHHU HEKOTOPHIX BOIIPOCOB.
3arpyausercs B (QOPMYIUpOBAaHMM  KBAIH(HUIIUPOBAHHBIX
BBIBOJIOB M 00OOIIIEHNI

«3» ecm TpeOOBaHMS BHIIIOTHEHBI YaCTHIHO — MBITAETCS 0OOCHOBATh CBOKO
TOYKY 3pEHHs, OmHAKO cinabo apryMeHTHpYeT HaydHbBIe
TONOXKCHUS, TPAKTHUECKH HE CHOCOOCH  CaMOCTOSTEIEHO
chopMynupoBaTh BHIBOABI W OOOOIICHWS, HE BHIWT CBS3b C
poQeCcCHOHATBHON eI TeThHOCTHIO

4. YyeOHO-MeTOAMYECKOe M MaTepHaJbHO-TeXHHYecKoe ofecnedeHHe MCHHUIIMHBI
(MmoxyJis)
4.1. DneKTpOHHBbIE YUeOHbIe U3aAHUS
1. bexman, W. H. Pammoxumus B 2 1. T. 1 pyHnameHTanbHas paguoxuMus : y4eOHUK U
npaktukym s By3oB/ W. H. bekman. — Mocksa : MznarensctBo HOpaiit, 2023. —
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473 c. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-04180-4. — TekcT : 31eKTPOHHBIHA
// Obpa3zoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/511038.

2. bexman, U. H. Pammoxumus B 2 1. T. 2. [lpuknagHas paguoXxuMus U paaudaliiOHHAS
0€30MacHOCTh : y4eOHMK u npakTukym s By3oB/ W. H. bekman. — Mocksa :
NznatensctBo FOpaiit, 2023. — 386 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-
04182-8. — Texkct : anektponHslid // ObOpa3oBarenbHas miatdopma FOpaiT [caiiT]. —
URL.: https://urait.ru/bcode/511343.

3. JaBbiaos, 1O. I1. OcHoBel paguoxumui : yaeonoe nocoowue / FO. I1. JlaBpinoB. — MuHCK

Bemmoiimras mxomna, 2014, — 317 ¢. — ISBN 978-985-06-2395-9. — Texkcr :
nekTpoHHbId /  Jlane  :  anekTpoHHO-OMONMoTewHas — cucrema. —  URL:
https://e.lanbook.com/book/65268. — Pexxum moctyma: st aBTOpHU3. MOJIb30BATENICH.

4.2. DeKTpoHHBIE 00pa3oBaTebHbIE PeCypChl
1. DnextponHas 6u6nuoTedHas cucrema «95C FOPAWT» Biblio-online.ru (95C «Opaiit»)
[DnexTponHsIit pecype]. — URL: https://urait.ru/.
2. DnextpoHHO-OMOMMoTeuynass cucrema ZNANIUM [Dnektponssiii pecypc]. — URL:
https://znanium.com/.
3. DnekrponHas OubimoTeuHas cucrema «KOHCYIIbTaHT CTyIeHTa» [ DIeKTpOHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas osnexktpoHHass OumbOnuoTteka [OnekrtpoHHBIA pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snextponnas oubnuotexa «KubepJlennnka» [Dnexrponusiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wndopmamnmonnas cucrema «EamHOE OKHO JOCTyma K 0Opa3oBaTelIbHBIM pecypcam)
[DnexTponnsiii pecypc]. — URL: http://window.edu.ru/.
7. ®depepanbHbIi IEHTP WHOOPMAIMOHHO-00PA30BATEIBHBIX PECYPCOB [ DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe NpodeccHOHAIbHBbIE 0a3bl JaHHBIX U UH(POPMANIMOHHBbIE CIIPABOYHbIE
CUCTEMBI

OO6yuatomumMcsi  obecriedeH J0CTyn (yAaJeHHBIH JIOCTYIN) K HIDKE CICAYIOIUM
COBPEMEHHBIM MpodeCcCHOHATBHBIM 0a3aM JaHHBIX U UH(GOPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM:

1. CnoBapun ™ OSHUOMKJIONEIWHM Ha Akamgemuke [OnekTpoHHbli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema nHGOPMAIIMOHHO-TIPABOBOTO obecnedeHus «I apanT» [DIeKTpoHHBIN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4. KoMIUIEKT JIMIEH3HMOHHOT0 M CBOOOJAHO PACIpPOCTPAHSeMOro MPOrpaMMHOIO
olecreyeHusi, B TOM YHcJIe 0T€4eCTBEHHOT0 MPOM3BO/ICTBA
1. JIuneH3noHHOE MporpaMMHOE obecrieueHure: onepanuonHas cucrema Microsoft Windows,
nakeT opucHbIX npunoxenuit Microsoft Office.
2. CB000IHO pacmpocTpaHseMoe MPorpaMMHOE oOecrieueHre: CBOOOTHbIE TAKEThl O(PUCHBIX
npuinoxkenuid Apache Open Office, LibreOffice.
3. IlporpammHoe obecrieyeHHe OTEYECTBEHHOTO IPOU3BOJCTBA: CIPABOYHO-IIPABOBAS
cucrema «lapant» (DneKTpoHHBIN nepuoandeckuil cnpaBouyHuk «Cucrema TAPAHTY),
obpaszoBatenbHas mnathpopma FOPAUT (Dnekrponnas Guénmoreunas cuctema «ObC
FIOPAWT» Biblio-online.ru (3BC «IOpaiit»)), 31eKTPOHHO-OMOIMOTEUHAs CHCTEMa
ZNANIUM, snextponHas 6ubnuoteyHas cuctemMa «KOHCY/IbTaHT CTYJEHTa.
4.5. O6opynoBaHue U TeXHMYECKHUE CPeACTBA 00y4eHHu sl

Jns peanuzanuy JUCHUIUIAHBL (MOJIYMSl) HCIONB3YIOTCS Y4eOHBbIE ayAuTOPUM IS
MPOBENICHUS] YUYEOHBIX 3aHATUH, KOTOpBIE OCHAIIEHB OOOpPYJOBAaHHEM U TEXHUYECKUMU
cpeacTBaMu OOy4deHHUs, U MOMEUICHUS Ul CaMOCTOSTENbHON paboThl 00yJaromuxcs, KOTopble
OCHAII[EHBl KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTHIO TOJKIIOYEHHS K ceTu «VHTepHeT» u
oOecreyeHbl JIOCTYIIOM B DJJIEKTPOHHYI HH(OpMaIMoHHO-00pa3oBatenbHyo cpeny PXTY
uMm. J[.U. MenneneeBa. [lomyckaetcst 3aMmeHa 000pyAOBaHUSI €TO0 BUPTYaTbHBIMU aHAIOTAMHU.

15


https://urait.ru/
https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/

HaunmenoBaHue y4yeOHBIX Ay UTOPHIl LIS
NpoBedeHUs] y4eOHbIX 3aHATHH U
MOMeELIeHUI /ISl CAMOCTOSITeJIbHOI
padoTer*

OcHaleHHOCTh YUeOHBIX AyAUTOPHIl ISl IPOBeICHUS
YueOHbIX 3aHATHI U MOMeIIeHUI IJIs1 CAaMOCTOSITeJILHOM
pa6oThI 000pyI0BAHMEM U TEXHHMYECKUMH CPeACTBaMH
o0y4eHust

VYueOHple  ayAuTOPUU Ui TPOBEICHHS
yUeOHBIX 3aHATHA

VYuebHasi ayauTOpUs YKOMIUICKTOBaHA CICHUAIM3UPOBAHHOM
MeOeNnpio, OTBEYarlleii BCEM YCTAHOBICHHBIM HOpMaM H
TpeOOBaHUSIM, OOOPYJOBAHHEM M TEXHHYECKUMH CPEICTBAMH
00y4eHus (MOOMIIBHOE MYIBTUMEANHHOE 000pYAOBaHNE).

[Tomemenue 11t caMOCTOSITENBEHON paboThI

IlomemieHnne  OCHaIIEHO  KOMIBIOTEPHONW  TEXHUKOM  C
BO3MOXKHOCTBIO ~TOAIKIIOYeHUsT K cern «VHTepHeT» u
obecrieyeHneM JOCTyNa B DJIEKTPOHHYIO HH(OPMAalHOHHO-
obpazoBatenpHyto cpeny PXTY um. J[.U. MenneneeBa u k
9BC.

* HoMep KOHKPETHOW ayTUTOpHUH YKa3aH B NpuKasze 00 ayauTOpHOM (OHZIE, PaclMCaHUU y4eOHBIX 3aHATHUA U

pacnrcannu HpOME)KyTO‘IHOI\/'I aTTCCTalluu.
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