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(2015 ropa nabop).
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K/TIO3MBHOM 00pa30BaHmy JIHI] C OTPAHHYEHHBIMH BO3MOMXKHOCTAME 310poBea (OB3) n HHBATHIOB.

Cocrapuarens — crapumii npenogagarens E. C. [lectpukora %

PaGouas nporpaMma JHCUMIUTHHE 00cyKIeHa Ha 3aceaHiy Kadeapsl DKOIOTHH, arPOXHMHH
1 3aIHTH pacTeHHH
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arpo3koJIOruH
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1 [Inannpyemble pe3yabTaThl 00y4eHHs M0 JUCIHUIINHE,
COOTHECEeHHbIE C INIAHUPYeMbIMHU pe3yJabTaTtamMu ocBoeHus OINOIT

1.1. Ileas u 3a7a9u AMCIUILINHBI

bakanaBp no HanpasieHuto noarotoBku 35.03.04 ArpoHomus TOKEH OBITH MTOATOTOBJICH K
CIIEYIOIUM BHJIaM MPOPECCHOHATBHON EATEIHHOCTH: HAyYHO-UCCIIEIOBATEILCKON KaK OCHOB-
HOW, OPTraHU3AIMOHHO-YNPABICHYECKONW U MPOU3BOJCTBEHHO-TEXHOJIOTMYECKOM

Heab auCHUNIUHBI — cPOPMUPOBATH y OOYYAIOIIMXCSl 3HAHUS, MPAKTHUYECKUE YMEHHUS W
HaBBIKU 10 TEOPETUYECKUM OCHOBAM M MPUHIIUIIAM (PU3UKO-XUMHUYECKUX METOOB MCCIICIOBAHUM B
COOTBETCTBHUH C (POPMUPYEMBIMU KOMIIETECHIIUAMH.

3agaum JMCHUIIIMHBI:

— 0000IIUT, M CHUCTEMATU3MPOBATH 3HAHUS, BKIIOUYANOIMKE (yHIAMEHTAIbHBIC 3aKOHBI,
JIC)Kallnue B OCHOBEC q)HBI/IKO—XI/IMI/I‘-IeCKI/IX METOA0B I/ICC.HGI[OBaHI/II\/'I.

— PaccMOTPETH OCHOBHBIE DKCIIEPUMEHTAIBHBIE 3aKOHOMEPHOCTH, CTPYKTYPY M MaTeMaTH-
4ecKyl0 ()OpMy OCHOBHBIX YPaBHEHH, JISKAIIUX B OCHOBE (DM3UKO-XUMHUYECKHX METOJOB HCCIIe-
JIOBaHUM, 0COOEHHOCTH WX UCIIOIB30BaHUSI B PA3IMUHBIX METO/IAX;

— H3YYUTh OCHOBHBIE MPUEMBI U METO/bl SKCIEPUMEHTAIBHOTO M TEOPETUUYECKOTO HCCIIe-
JOBaHUA (bHBI/IKO-XI/IMI/I‘IGCKI/IX CBOﬁCTB, HUCIIOJIB30BAHUEC 3TUX METOLOB B COBpGMeHHI:IX TEXHOJIO-
TUsX.

1.2. Ilnanupyemble pe3yJbTaThl 00y4eHHs MO0 JTUCHHUILINHE (M0KA3ATEJIN
c(hopMUPOBAHHOCTH KOMIIETEHINIA)
[Lnanupyemsie
Py [Tnanupyemslie pe3ynbTaThl 00ydeHus o aucuuruimae (3YH)
pE3yJIbTaThl OCBOE-
Hus OIIOIT
" 3HAHUA YMEHHUS HaBbIKU
(KOMIIETCHIINH )

OIIK-2 Ob6yuatommiics  noa- | OOyuarommiics nowkeH | OOyyaromuics
CIIOCOOHOCTBIO ~ HC- | )KE€H 3HATh: XapakTeph- | yMETh: JIE€MOHCTPHPOBATh | JOJDKEH  BIAJETh:
MOJIL30BAThH OCHOB- | CTUKH Ba)XHEHIINX M€- | CBSI3b MEKAY Pa3IHYHBIMU (H- | TEPMUHOIOTHEH u
HBIE 3aKOHBI ecTe- | TOAOB  HMCCIIENOBAHUM; | 3UKO-XMMHYECKUMH METOJAMH | 3HAHUSAMH O (DU3UKO-
CTBEHHOHAYYHBIX crocoObl  00OOIICHHUS | UCCIEOBAHMS, CTPYKTYPOH H | XUMMYECKHX  METO-

JIMCUUIUIAH B TIPO-
(dbeccuoHanbHOU J1es-
TENLHOCTH,  TpUMeE-
HATHP MCETOAbBI MAaATeE-
MaTHYeCKOTO aHaJu-
3a U MOACIIUPOBAHUA,
TEOPETHYECKOTO U

u obpabotku uH)OP-
MaIuu
(b1.B.J1B.08.01 -
3.1)

CBOICTBaMH BCIICCTB

(51.B.JIB.08.01 — V.1)

JTax MCCIIeIOBaHUI
(b1.B./IB.08.01 -
H.1)

AKCIIEPUMEHTAILHOTO
WCCIICIOBAHHS
[K-3 OO6yuarommiicst m07a- | OOGyuaromuiics nomken | OOyuaromuiics

CIIOCOOHOCTBIO K JIa- | KEH 3HaTh: LEIM U | YMETh: MPOBOAMUTH (PU3UKO- | TOJDKEH  BIAJIETh
6OpaTOpPHOMY aHaiH- | 33/1a44 MPOBOJMMBIX | XMMUYECKHE pacdeThl; | OCHOBHBIMH TIpHE-
3y 00pasmoB mouB, | MCCICAOBAHUMA, METO- | MOJIB30BATHCS  OCHOBHBIMHM | MaMH  paboThl  C
pacTeHHii  Tpoayk- | AHKH MPOBEJICHUS | PEAaKTHBAMH, XHMHUYECKOH | XUMUYECKOW TOCY-
MM pacTennenoj- | 2KCTIEPHMEHTOB U | mocyqion o u 0bopymoBa-
cTBA HaOIIOEHUI (b1.B.JIB.08.01 -V¥.2) HUEM

(b1.B.[1B.08.01 -3.2)

(51.B.JIB.08.01 —
H.2)




2. Mecro gucuuniaunsl B crpykrype OITOII

JucnumnanHa «®PU3UKO-XUMHUYCCKHE METOIbI HMCCICIOBAHUN» OTHOCHUTCS K JHCITUIIMHAM

no BbIOOpYy BapuatuBHOM yactu broka 1 (b1.B./1B.09.01) ocHoBHOII npodeccroHanbHOi 00pazo-
BaTEJIbHON TPOrpaMMbl aKaJIeMHUUYECKOro OakajlaBpuara IO HaIlpaBlIeHHIO MoAroToBku 35.03.04
Arponomust, mpodmiib — ArpoOu3Hec.

Pa3nenbl JMCHUIIMHBI U MEKTUCHUNJIMHAPHBIE CBA3H € 00ecneYnBAKIIHMH
(mpeanecTBYIOIMMH) U 00ecieYnBaeMbIMU (IMOCJIETYHIIUMH) TMCHUILIHHAMMA

HanmeHoBaune 00eCIIeunBarOIInX

DopmMupyeMble KOMIIETEHLIMU

No 11/ (mpenecTByIOLUUE) U
- obecreunBaeMbIX (TTOCIICTYIOITNX ) Pazpen 1 Pasnen 2 Pasnen 3 Pasnen 4
JUCITUATIIIAH
[IpenmecTByromue AUCIUILTUHBI, TPAKTHUKI
1 Xumus HeOpraHuveckas U aHaJIUTH- OIIK-2, OIIK-2, OIIK-2, OIIK-2,
yeckas TIK-3 I1K-3 TIK-3 TIK-3
2 MaremaTuka OIIK-2 OIIK-2 OIIK-2 OIIK-2
3 XuMHs OpraHu4ecKas OIIK-2 OIIK-2 OIIK-2 OIIK-2
4 duzuka OIIK-2 OIIK-2 OIIK-2 OIIK-2
5 Xumust pusruecKast ¥ KOJUTOUIHAS OIIK-2, OIIK-2, OIIK-2, OIIK-2,
T1K-3 I1K-3 T1K-3 T1K-3
6 DKOJIOrus OIIK-2 OIIK-2 OIIK-2 OIIK-2
7 ®dusznonorus 1 OUOXUMHUS PACTEHUN I1K-3 I1K-3 I1K-3 I1K-3
[Tocneayromuye TUCIUIITUHBL, TPAKTHKU
1 Arpoxumus I1K-3 I1K-3 I1K-3 I1K-3
2 Hayuno-uccnenoBarenbckas pabora OIIK-2, OIK-2, OIIK-2, OIIK-2,
T1K-3 I1K-3 T1K-3 T1K-3
YueOHas MpakTUKa 1O TOIYyYEHHUIO TIep-
BHUYHBIX IIPOPECCUOHAIIBHBIX YMCHUHU U
3 HaBBIKOB E T(EM qHCIIe HepBI/I‘I};—IHX yMe- OIIK-2, OIK-2, OIIK-2, OIIK-2,
. ’ TIK-3 IK-3 TIK-3 TIK-3
HHUH u HAaBBIKOB Hay4YHO-
HCCHCHOB&TCHBCKOﬁ ACATCIIbHOCTHU

3. OO0béM AUCHUNJIMHBI U BUABI Y4eOHOI padoThl

OO0beM QUCLMILIMHEI cocTaBiseT 2 3aueTHbIX eaunuibl (3ET), 72 akageMudeckux yaca (na-
nee yacoB). /lucuumnimHa usydaercs Ha 3 Kypce.

3.1. Pacnpeaenenue o0beMa JMCUHMIIMHBI IO BUAaM Y4eOHOIl padoThl
Bun yueGHOMI paboThI KonunuectBo yacos

KounrakTHasi pabora (Bcero) 14

B ToM gncie:

Jlexmuu (JI) 6
JlaGopatopusle 3ansartus (JI3) 8
npaktuyeckue 3anstug (I113) -
CamocTosiTe1bHasi padota o0yuawmmxces (CP) 54
KoutpoJsb 4

O01as Tpy10eMKOCTh 72

3.2

Pacnipenesienne y4e0HOIo BpeMeHH 10 pa3jiesiaM U TeMaM

No

HauMeHoBaHUE pa3enaa U TEM

| Bcero |

B TOM YHCJIC

F e &




TEMBI 4acoB KOHTaKTHas paboTa

J J3 | 1I3 cP

Paznen 1 O6mas xapakrepucTuka GU3NKO-XUMUIECKIX METOJIOB MCCIEAOBAHUN

1.1 BBenenue 5 1 - 4 X

Knaccudukanus Gu3mko-XxUMHUIECKOTO Me-

1.2 N 7 1 - 6 X
TOJIOB UCCIIEIOBAHUI
Paznen 2 CnextpanabHble METOJIbI MCCIENOBAHMIT
OO0mast xapakTepUCTHKA CIHEKTPOCKOIIHAYE-
2.1 H paKtep p 8 2 - 6 | x

CKHUX METOJO0B HCCIIELOBAHUN

2.2 | AToMHO-a0CcOpOLIMOHHBIN aHAIN3 6 - - 6 X

AOCOpOIIMOHHBIN  crieKTpodhOTOMETpUUe-

23 . 8 - 2 6 X
CKMI aHaJIN3
Paznen 3 DnexkTpoxuMu4ecKue METOIbl UCCIIEIOBAHMI
3.1 [TorentmomeTpust 8 - 2 6 X
3.2 | BoapTamnepoMmeTpus 4 - - 4 X
3.3 | Kynonomerpus 4 - - 4 X
3.4 | Kongykromerpust 8 - 2 6 X
Paznen 4 Xpomartorpadudeckre METO bl HCCIETOBAHUN
4.1 Pasnenenue BemecTs 10 2 2 6 X
KoHTposb 4 X X X X 4
Hroro 72 6 8 - | 54 4

4. CrpykTypa M coiep:KaHue TUCHHIIHHbI

4.1. Copepxxanue IMCHUUIITHHbBI
Pa3nen 1. O61masi XapakTepucTHKA MHCTPYMEHTAJIbHBIX METO/10B HCCJIeI0BAHMS

Bri6op merona ananuza. Kputepuu BiOOpa: 4yBCTBUTENBHOCTD, Ipees 0OHAPYKEHUs, ce-
JIEKTUBHOCTh, MPAaBMIIBHOCTh, 3KCIIPECCHOCTh, cTOMMOCTh. OTOOp mpoObl. IlpeacraBuTensHOCTD
poOBbl, ycpenHeHne, COKpalleHue U romorenn3anus npo06. Iloaroroska npoOsl kK aHATTU3Y.

O1nieHKa MPaBUIIBHOCTH PE3YIbTAaTOB. KpuTepuii BOCHpPOU3BOJUMOCTH pPE3yJabTaToOB. Bub
MIOTPELIHOCTEN aHaJIN3a.

Pa3nen 2. CnekTpajibHble METObI HCCJIEI0BAHMS

OO01mas XxapakTepuCTHKa CIIEKTPaIbHBIX METOA0B aHanmmu3a. Kiaccupukamus CrieKTpaibHBIX
METOJIOB aHajJM3a: aTOMHO-CHEKTPOCKOIMYECKUE U MOJEKYISIPHO-CHEKTPOCKOMUYECKHE METOIbI,
abCcopOIMOHHBIC M SIMUCCHOHHBIE METO/IBI.

AToMHO-abcopOroHHas ciekTpockonus. O0Ie aHATUTHIECKUE XapaKTEPUCTHKH METO/a.
CymHocTh MeTo1a. JIOCTOMHCTBA M HEJOCTATKH IJIAMEHHBIX aTOMU3AaTOPOB 110 CPABHEHUIO C DJIEK-
TpoTepMuueckuMu. [IpuHIMNIMaNbHAsS cXeMa aTOMHO-a0COpOIMOHHBIX crieKTpodoTomeTpoB. [1pak-
TUYECKOE MPUMEHEHHE aTOMHO-a0COPOIIMOHHON CIIEKTPOCKOTIHH.

AOGcopOumonHas criekTpodoToMeTpus pacTBopoB. OOIINE aHATUTHYECKUE XapaKTEPUCTUKH
MeTonia. OCOOEHHOCTH TIOTJIOMICHUS MOJIEKYJIaMHU AJIEKTPOMArHUTHOTO u3nydeHus. OCHOBHOM 3a-
KOH cBetororonieHus: (3akon byrepa-JlamOGepra-bepa). Onrtrdeckas mIOTHOCTh, MOJISIPHBIA KO-
¢ dunueHT nornomeHus. CTUHHBIE U KaXYIIUECs OTKIOHEHHS OT OCHOBHOTO 3aKOHA CBETOIIO-
TJIOIIEHUA. 3aKOH aJINTUBHOCTH, YCIIOBUS €r0 BbIMOIHeHUs. [IpuHIMNanbHbIe CXeMbl yCTPOWCTBA
CHEKTPO(HOTOMETPOB U (POTOIIEKTPOKOIOPUMETPOB. METOIbI OTMPEICIICHUsT COJIEPKAHUS aHATTU3H-
PYEMOTO0 BeIlIeCcTBa: METO/1 IPayupOBOYHOrO rpaduka, MeToa J00aBOK.

Pa3nen 3. DaekTpoxumMmuyecKkue MeTOAbI HCCJIeI0BAHUS




Knaccudpukanus 31eKTpOXUMHUYECKUX METOAOB aHAIM3a 1O MPHPOJIE U3MEPSEMOro Iapa-
Metpa. [lorenmomerpusa. Ypasuenue Hepucra. MHauKaTOpHBIEC 3JEKTPOIBI U 3JIEKTPOIbl CPaBHE-
HUA. I/IHI[I/IKaTOpHBIG QJICKTPOAbI: MCTAJTINIMICCKUC U MeM6paHHBI€ (CTQKHHHHBIG 1 NOHOCCIICKTHUB-
HbIE). YCTPONCTBO W TPHUHIMUI JCUCTBUS CTEKISTHHOTO 3JIEKTPOJA, €ro BOJOpOAHAs (DYHKITHSI.
HoHOCENEeKTUBHBIC AJIEKTPOABI C TBEPABIMHU, KUJAKUMHU U IUIEHOUYHBIMH MeMOpaHaMu. Xiopcepeo-
PAHBINA 37EKTPO cpaBHEHUS. [loTeHIIMOMETprYEeCKOe TUTPOBAaHUE. THIIBI peakivii, HCIIOJIb3YEMbIX
B NOTCHOUOMCTPUYICCKOM TUTPOBAHUHN U COOTBCTCTBYIOIINUC KPUBBIC TUTPOBAHUA. BI:I60p HUHAWUKAa-
TOPHOTO 3JIEKTPOJIa B 3aBUCMMOCTH OT TUIIA PEAKIIMH U OTIPEAEIIEMOro HOHa.

Ky.HOHOMeTpI/IH. 3aBUCUMOCTEL KOJIMYECTBA ¥ MACCHI OKHUCIIEHHOTO UM BOCCTAHOBJIECHHOIO B
MIpOLIECCe JIEKTPOJIN3a BEIIECTBA OT KOJUYECTBA MPOILIEAIIEro IeKTpuyecTBa: 3akoHbl Dapanes.
Kynonomerpsl. IIpsimast KyTOHOMETpHSI U KYJIOHOMETPUYECKOE TUTPOBAHUE.

Bonbramnepomerpusi. 3aBUCUMOCTh IPEIEIbHOrO TOKa TU(G(Gy3uu OT KOHLIEHTPAIMH JJIEK-
TpoakTuBHOTO BemecTBa. [lonsporpadus. MTHBepcuoHHAS BOJIBTAMIIEPOMETPHSI C HAKOIIJICHUEM.

KonaykromeTpus. DIeKTpONPOBOJAHOCTh PACTBOPOB, MOJABHKHOCTH MOHOB. IIpsmasi koH-
nykrometpusi. Kongykromerpudyeckoe TutpoBanue. [Ipaktruueckoe npuMeHeHHE KOHAYKTOMETPHUH.

Pa3nen 4. XpomaTorpadguyeckne MeTOAbI HCCIIETOBAHUSA

Xpomarorpadgust Kak METOJ pasJeslieHuss ¢ aHaiau3a BemlecTB. [Ipemmyrectsa
xpomarorpaduueckux meronoB. Kimaccudmukarmsi xpomarorpaduyeckux METOJOB IO arperaTHoMy
COCTOSIHHIO TIO/IBW)KHOM M HEMOABIKHOM (Pa3, 1o MeXaHU3MY B3aUMOJICHCTBUS copOeHTa 1 copbara, 1o
TEXHUKE TMpoBeJeHHUs aHamm3a. MoHooOMeHHast xpomarorpadusi: CYyIIHOCTh METOJa, KiacCH(pHKAIUs
MOHOOOMEHHBIX CMOJI, €MKOCTb HOHWTA. ['a30KuAKOCTHAs Xpomarorpadus: CyIIHOCTH METOJa,
anmaparypHoe oQopmiieHHe, TMpaKTHYECKoe TNpuMeHeHHe. BpicokoddhdekTuBHAS  KUIAKOCTHAS
Xxpomarorpadusi: CyImHOCTh METO/A, anmnapaTypHoe ohopMIIeHHE, TOCTOMHCTBA METO/1a.

4.2. ConpepxaHue JeKIuii

No KonnuaecTBo
ConepxaHue JEKIHU
JEKUUU 4acoB
OO0mas xapakTepucTHKa (PU3NKO-XMMHYECKHX METOJ0B HCCJeI0Ba-
Huii. Beibop merona ananmumsa. Kpurepuu BbIOOpa: 4yBCTBUTEIHHOCTD,

1 npenen OOHApPYKEHHUs, CENIEKTHUBHOCTh, MPaBUIBLHOCTb, JKCIPECCHOCTD, ’
ctouMocThb. OCHOBHBIE (U3UKO-XMMHUYECKHE MEeTO/bl uccienoBanus. Oc-
HOBHBIC IMPUCMBI, UCIIOJIb3YCMBIC B q)HBI/IKO—XI/IMI/I‘IeCKI/IX METOAaX aHaJlu-
3a. Kpurepun Be1OOpa meToa.

OO0masi XapaKTepuCTHKA CHEKTPOCKOMUYECKUX METOI0B HMCCJIe0Ba-

’ Husa. Krnaccudukamus CcoekTpalbHBIX METOJOB aHajiu3a: aTOMHO- ’
CHEKTPOCKOMUYECKUE U MOJIEKYISIPHO-CIIEKTPOCKOIMYECKUE METObI, ab-
COpPOLIMOHHBIE U IMUCCUOHHBIE METOIBI.

XpomaTtorpaduueckne MeToabl ucciaenoBanus. Kinaccudukamus mero-

3 0B xpomatorpaduu (MOHOOOMEHHasi XpomaTtorpadus, Ta30KHIKOCTHAS ’
xpomatorpadusi, kunkoctHas xpomartorpadus) TeopeTrmueckre OCHOBBI
Metona. [IpakTuyeckoe npuMeHeHHe.

Hroro 6
4.3. ConepxxaHue J1a00paATOPHBIX 3aHITHI
Ne . KommuectBo
HaumenoBanue 1a00paTopHBIX 3aHITHIMA
n/m 4acoB
| doromeTpudecKoe OmpeaesieHue CoAepKaHNe HOHOB MEIN B PaCTBOPE Me- )
TOJIOM TPayHPOBOYHOTO Tpaduka
’ Omnpenenenue cofep)aHusi YKCYCHOW KHUCIOTBI B PACTBOPE METOAOM IIO- ’
TEHIIMOMETPUYECKOTO0 THUTPOBAHUS




KonaykToMeTpruieckoe onpeesieHHe CoepKaHus MIeJI0YH B PaCTBOPE

Paznenenue u oOHapyXeHHE MOHOB MEIH U KeJie3a C TIOMOIIbI0 OyMaKHOM
xpoMarorpaduu

Hrtoro

4.4. CopepxaHue NPAaKTHYECKUX 3aHATHH

[IpakTuueckue 3aHATHS HE IPETYCMOTPEHBI YUEOHBIM TIAHOM.

B cooTBercTBHY € Y4EOHBIM IJIAHOM TPYJOEMKOCTh KOHTPOJISI COCTaBIIAET 4 yaca

4.5. Buabl u cofepxaHue CAMOCTOATEIbLHONH Pa0d0THI 00y4ar0OUXCS

4.5.1.Buabpl caMoCTOSATEIBLHON pabOThl 00yUYaIOIIUXCS

Bunel caMocTosTenbHONW pabOThl 00YYArOIIHXCs

KonnuectBo
4acoB

BrinonHenue KOHTPOJIbHOW PaboTHI

19

[ToaroroBka K J1abOpaTOPHBIM 3aHATUSM H K 3alTUTE JJA0OPATOPHBIX padboT

16

CaMocCTOSTEIIBHOS N3YUYCHUC OTHCIBHBIX TCM U BOIIPOCOB

19

Hroro

54

4.5.2. ConepxaHue CaMOCTOSTENTbHONU pabOThI 00yJaroIuXCs

n/m

HanmenoBanue Tem 1 BOpocoB

KomanuectBo
4acoB

Ot6op mpoOsl. [IpencraBuTeNnbHOCT MPOOBI, YCPEAHEHUE, COKPALICHUE U
romoreHu3anus mpo0. [ToaroroBka npoOs! k aHanmu3y. OIEHKa MPaBHILHO-
CTU pe3ynbTaroB. Kputepuil BOCIpOM3BOJMMOCTH pe3yabTaToB. Buabl mo-
TPEIIHOCTEN aHan3a.

10

JlocTOMHCTBa M HENOCTAaTKU IUIAMEHHBIX aTOMHU3AaTOPOB IO CPAaBHEHUIO C
anekTpoTepMudeckumMu. [IpuHIMNManbHAs cxeMa aTOMHO-a0COPOLIMOHHBIX
ciekrpooTomeTpoB. [IpakTHueckoe NpuMeHeHHEe aTOMHO-a0COpOLMOHHOM
cnekTpockonuu. Onruyeckas MIOTHOCTh, MOJISIPHBIN KO3 PHUIMEHT morio-
uieHus. VICTUHHBIE U KaXyIuecs OTKIOHEHHS] OT OCHOBHOTO 3aKOHA CBETO-
MOTJIOLIEHUS. 3aKOH aITUTUBHOCTH, YCIOBHS €ro BbloNHeHus. [IpuHumnm-
QIIBHBIE CXEMBI YCTPOHCTBA CHEKTPO(OTOMETPOB U (HOTOIIEKTPOKOIOPHU-
MEeTpoB. MeToabl ompeneiaeHus] COoAepKaHUs aHAIM3UPYEMOro BEUIeCTBa:
METOJI TPAAYUPOBOYHOTO Tpadrka, METO]l JOOABOK.

18

Krnaccudukanus 3neKTpoXUMUYECKUX METOJIOB aHallu3a Mo MPUPOJAE U3Me-
psieMOro napamerpa. Y CTpOMCTBO U NPUHLMI JEHCTBUSA CTEKIITHHOTO JJIEK-
TpoJa, ero BojopoaHas (QyHKuus. MOHOCETEeKTUBHBIE 3JEKTPOABI C TBEP-
IBIMH, KUAKUMH U IJICHOYHBIMUA MeMOpaHaMu. XJiopcepeOpsHbINA AIEKTPO]
cpaBHeHUs. [loTeHIIMOMETpUYECKOE TUTpOBaHUE. THIBI PEaKIui, UCIOJb-
3yEMBIX B MOTEHLIIMOMETPUYECKOM TUTPOBAHMU U COOTBETCTBYIOIIHME KpHU-
Bble TUTPOBaHUA. BbIOOp MHIMKATOPHOTO 3EKTPOAA B 3aBUCUMOCTHU OT TH-
I1a peakuy u onpezaensieMoro noHa. Kynonomerpsl. [Ipsimas KkynoHoMeTpus
U KyJoHOMeTpuyeckoe TuTpoBanue. [lonsporpadus. MluBepcruonHas BOIbT-
aMIepoMeTpusi C HakomjaeHueM. KOHAYKTOMETpHUYECKOE TUTPOBAHUE.
[IpakTHueckoe NPUMEHEHHE KOHTYKTOMETPUH

20

HonoobmenHasi xpomarorpadust: CyIIHOCTh METOJa, KJIacCH(UKAIs HOHOO0-
MEHHBIX CMOJI, €MKOCTh MOHHTA. ['a30)KUIKOCTHAsT XpoMarorpadus: CyIHOCTb
METO/Ia, anmnaparypHoe opopmiIeHHe, MPaKTHYECKOe MpuMeHeHne. Bricokoad-




(beKTUBHAS KHUAKOCTHAs Xpomarorpadus: CYIIHOCTh METOJa, alrmapaTypHOe
oopmiieHIe, TOCTOMHCTBA METOA.
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S. YueOHo-MeTOAMYECKOE O0ecTIeYeHHEe CAMOCTOSITeIbHON PadoThl 00y4aroIuXCs
10 AMCHHUTIJIHHE

VYuebHo-MeTomueckne pa3paboTku umerorcs B Haywnoit 6ubmmoreke ®I'6OY BO HOxHo-
Vpansckuii [AY:

1. ®DuU3NKO-XMMUYECKHE METOJbI UCCIIEN0BaHUI [DIEKTPOHHBIN pecypc] : METOA. pEKOMEHa-
UM IS CAMOCTOSTENIbHOW W KOHTPOJIBHOM paboThl [ia OakaiaBpoB, OOYYaIOIMIUXCS IO
Hanpasnenuto 35.03.04 "Arponomus', 3aounast popma odyuenus] / coct. E. C. Ilectpukosa
; FOxxHO-Ypanbckuii 'AY, MactuTyT arposkosoruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2016. - 24 c. : tabn. - C npui. - bubauorp.: ¢. 23 (11 HaszB.). Mecrto xpanenus: Ob UAD
Joctyn u3 nokanbHOM cetu: http://192.168.2.40/Books/keaz051.pdf
Hoctyn u3 cetu Untepuer: http://188.43.29.221:8080/webdocs/iae/keaz051.pdf

6. DoHJI OLEHOYHBIX CPEICTB /JIsl MPOBEIEeHUS MPOMEKYTOUHOM aTTeCTAUMU 00yYaAI0IIIMXCS
0 TUCIHUIIINHE

Jlnst ycTaHOBJICHUSI COOTBETCTBHSI YPOBHS MOATOTOBKH oOyuaromuxcsi TpedoBanusm OI'OC
BO pazpabotan GoH OLIEHOYHBIX CPEJCTB JJISl TEKYIIErO KOHTPOJIS YCIEBAEMOCTH U MPOBEIACHHUS
MIPOMEXYTOUHOI aTTecTalluyd 00ydaroImuxcs no aAucuurinHe. DoHA OLEHOUYHBIX CPEeACTB Mpea-
crasiieH B [Ipunosxenun Nel.

7. OcHoBHAasi ¥ 1ONOJHUTEJIbHAsA Y4eOHAasl JJUTEepaTypa, He00X0AMMast IJIsl OCBOCHUSA
AUCHMUILINHBI

OcHOBHas M IOTIOJTHUTENbHAs yaeOHas iuTeparypa uMeercs B Hayunoii Onbinoreke u siek-
TpoHHOH MH(pOpMarmoHHo-o0pazoBaTensHOl cpeae PI'BOY BO I0xno-Ypansckuit [AY.

1 Kpumradgouu, B.M. O®Ousmko-xumudeckue METOABI HCCICAOBAaHHUS : y4eOHUK /
B.U. Kpumrragosuu, /[.B. Kpumradosuu, H.B. EpemeeBa. - MockBa : W3parenscko-
ToproBas kopropamusi «JlamkoB u K°», 2016. - 208 c. - (Y4eOHble uznanus njsi OakaaaB-
poB). - bubmuorp. B kH. - ISBN 978-5-394-02417-7 ; To e [DneKTpOHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=453028

2 JleObyxoB, B.N. ®u3nko-XxUMHUYECKHE METOJIBI MCCIICIOBaHMS [ DIEKTPOHHBIN pecypc] : yueo.
/ B.W. JlebyxoB, A.M. Oxapa, JLII. IlaBmoueHkoBa. — OnexkTpoH. maH. — CaHKT-
[etepOypr : Jlanp, 2012. — 480 c. — Pexxum nocrymna: https://e.lanbook.com/book/4543.

3 OCHOBBl QHAIMTHYECKOW XWMHUU. XHUMHUUYECKHE METObl aHajau3a : ydeOHoe mocooue /
WN.H. Mosuan, P.I'. Pomanoga, T.C. 'opbynosa, 1.1. EBrenneBa ; MuHUCTEpCTBO 00pa3o-
BaHua U Hayku Poccum, denepanbHoe rocygapcTBEHHOE OrOJKETHOE 00pa3oBaTelbHOE
yUpEKIEHUE BBICIIETO MPOGEeCcCHOHATBLHOT0 00pa3oBanHus «Ka3zaHCKuil HallMOHAILHBIN HC-
CJIE€AOBATEIbCKUI TEXHOJOTHYECKU yHUBepcuteT». - Kazanp : KHUTY, 2012. - 195 c. :
Wi., Ta0., cxeM. - bubmuorp. B kH. - ISBN 978-5-7882-1216-6 ; To »xe [ DneKTpOHHBIHA pe-
cypc]. - URL: http://biblioclub.ru/index.php?page=book&id=259000

JlonmosHUTENBHAS:

1 ChekrpanbHble METOJbI aHanu3a. [IpakThueckoe PyKOBOJCTBO [DIEKTPOHHBIM pecypc] :
yue6. mocobue / B.W. Bacunwesa [u np.]. — Dnekrpon. nan. — Cankr-IlerepOypr : Jlans,
2014. — 416 c. — Pexum pocryna: https://e.lanbook.com/book/50168.

2 IlpakTuKyM IO aHAIUTHYECKOW XUMUHU U (PU3UKO-XUMHUUYECKUM METOoJlaM aHanu3a / MuHu-
cTepcTBO 0oOpazoBaHus U Hayku PD, denepanbHoe rocyaapcTBeHHOE OIOKETHOE 00pazo-
BaTEJIbHOE YUPEKICHUE BBICIIETO MPOhEeCcCHOHATBLHOTO 00pa3oBaHus «Y GUMCKUN Tocynap-
CTBEHHBI YHHBEPCHUTET 3KOHOMHUKH U cepBuca» ; cocT. O.I'. ['opneBckux. - Yda : Ypum-




CKHUIl rOCyJapCTBEHHBIN YHUBEPCUTET SKOHOMUKHU U cepBuca - 80 c. : Tabu., cxeM. ; To xe
[DnexTponnsrit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=272467

8. Pecypchbl uHpOPMAMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH «HTEepHeT»,
Heo0XO0AUMblIe 1JI51 0CBOEHMSI JUCHHUIIIMHBI

Ennnoe okHO mocTyna K yaeOHO-MeToIMuecKuM pa3padoTtkam https://roypray.pd
OBC «Jlanb» http://e.lanbook.com/

Yuupepcurerckas 6uomoreka ONLINE http://biblioclub.ru

Hayunas snexkrponnas Oubnuoreka «eLibrary» http://elibrary.ru/

b

9. MeToauyeckue yKazaHusi JAJsi 00y4AIOIIHUXCS MO0 OCBOEHHI0 THCHMILINHBI

VY4eOHO-MeTonn4Yeckue pa3padboTku nMmetorcesi B Hayunoit 6ubnuoreke u 3JeKTPOHHOM UH-
dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO FOxHo-Ypanbckuit [AY.

1. ®Du3NKO-XMMUYECKHE METOJbI UCCIIEN0BaHUI [DIEKTPOHHBIN pecypc] : METOA. peKOMEHa-
UM JUISI CAMOCTOSTENIbHOW W KOHTPOJIBHOW paboThl [mia OakaiaBpoB, 0OYYaIOIIUXCS IO
Hanpasnenuto 35.03.04 "Arponomus'", 3aounast popma odyuenus] / coct. E. C. Ilectpukosa
; FOxkHO-Ypanbckuii 'AY, MactuTyT arposkosioruu. - Muacckoe: FOxno-Ypansckuii 'AY,
2016. - 24 c. : tabn. - C npui. - bubauorp.: ¢. 23 (11 HaszB.). Mecrto xpanenus: Ob UAD
Joctyn u3 nokansHO# ceTu: http://192.168.2.40/Books/keaz051.pdf
Hoctyn u3 cetu Untepuer: http://188.43.29.221:8080/webdocs/iae/keaz051.pdf

2. DU3UKO-XUMHUYECKHE METOJbI UCCIEAOBAHUN [DIEKTPOHHBIM pecypc] : METOA. YKa3aHus K
71a00paTOPHBIM 3aHATUAM [ OakagaBpoB, oOyuaromuxcs mo HampasieHuto 35.03.04 Ar-
poHomus (3aouHast popma o0yuenus)] / coct. E. C. Ilectpukosa ; KOxHo-Ypanbckuii [AY,
Wuctutyt arposkonoruu. - Muacckoe: FOxno-Ypansckuit 'AY, 2017. - 24 c. : un., Tabm. -
C npui. - bubmumorp.: c¢. 11-12 (11 Ha3B.). Mecto xpanenus: Ob MAD Jloctyn u3 jgokaib-
HoOH certu: http://192.168.2.40/Books/keaz(052.pdf
Hoctyn u3 cetu UaTepHer: http://188.43.29.221:8080/webdocs/iae/keaz052.pdf

10. UndopManoHHBIE TEXHOJIOTHH, HCIIOJIb3yeMble IPH OCYLEeCTBICHUH 00pa30BaTeI1bHOI0
npouecca no AMCHUILINHE, BKIIYAs NepevyeHb POrpaMMHOro odecrneyeHus: U
UH(GOPMALMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii OuOamoTeKe ¢ TEpPMHHAIBHBIX CTAHIIMM MPEIOCTABISETCSA JOCTYN K 0a3zaM JaH-
HbIX: MIHopMarmonHas cripaBounas cucrema Texakcenepr http://www.cntd.ru.

[IporpammHuoe obecrieueHre

— Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get
Genuine, JIunienznonusiiigoroBopNe 47544514 ot 15.10.2010

— Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1 License No
Level,JIunieaznonusiiinorobopNed 7544515 ot 15.10.2010

— Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, JInieH3M0HHBIIIOTO-
BopNe47544515 ot 15.10.2010

— Amnrusupyc KasperskyEndpointSecurity st 6usneca, JIunenzuonnsiii goroop Ne 17E0-
161220-114550-750-604 ot 20.12.16

11. MartepuaabHO-TeXHMYeCKas 0a3a, He0OXOAMMAas IJIf1 OCYLIeCTBJIEHUSI 00Pa30BaTEJIbHOIO
npouecca no JUCHUILINHE

Ilepedyennb y4eOHBIX Ja0opaTopuii, ayANTOPHIl, KOMIILIOTEPHBIX KJIACCOB
1 1. YueGHas ayauTopusi JUisl IPOBEACHUS 3aHATUN JICKITMOHHOTO THUIIA, OCHAICHHAS MYJIb-
TUMEIUHHBIM 000pYAOBaHUEM (KOMITBIOTEP U BUACONPOEKTOP) - 217
2 JlabGoparopus — 314 JlabopaTopus XuMuu
3 TlomemieHus A CaMOCTOSATENBbHOM paboTsl oOyuatommxcst — 308, Manblii YNTAIBHBINA 3al
OMOTMOTEKH.
IlepeyeHb OCHOBHOIO y4e0HO-/1a00pPATOPHOT0 000PYI0BAHUS

10



®dorokonopumerp KOK-3

HNonomep N-130

Kongykromerp KCJI-101

Becs1 anektponnbie VIC-120 d3
Cymmmnbhsnii mxag CHOJI 58/350.
BoiTsokabie mkadsl (2 mT.)
Tepmoctar TC-1/20 cyx0BO3IyIIHBIN
DJIeKTpUYecKas IInuTKa

bans naboparopnas [19-4300

WO RE WD =

12. UuHoBaunoHHbIe GOpMBbI 00pa30BaTEIbHBIX TEXHOJIOTHIA

Bun 3angarus
®opMbI pabOTHI

Jlexuun

J3

I13

[TpakTHKO-OpHEHTHUPOBAHHOE 0OyUYEHHE HAa OCHOBE
XMMUYECKOI0 aHaIM3a

11
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1.

Komnerenunuu ¢ ykazanuem 3rana ux ¢popmupoBanus B npouecce ocsoenusi OINOII

KomneTeHuuu no naHHoi quciumuiiie GopMUpPYIOTCS Ha IPOABUHYTOM JTale.

Kontponupyemsie KoHnTponupyembie pe3yabTaTsl 00ydeHUs IO JUCITUTUINHE
pe3ynbTaTthl ocBoeHuss OITOII
(KoMITeTeHITUM ) * 3HAHUSA YMEHHUS HaBbIKU
OIIK-2 OOyuarommiicss JoJKeH 3HaTh: Xa- | OOydaromuiics AOMKEH yMmeTh: Jne- | OOydJaromuiicss JOKEH — BIIAJICTh:
CIOCOOHOCTBIO HCIIOJIb30BATh | PAKTEPUCTUKH  BAKHEWUIIUX  CICK- | MOHCTPUPOBATh CBSI3b MEXKIY pa3- | HABBIKAMH BBITIONHEHUS 3JIEMEHTAp-
OCHOBHBIC 3aKOHBI €CTECTBEH- | TPAIBHBIX, DSJIEKTPOXHUMHYECKUX W | JIMYHBIMU (PU3UKO-XUMHUYECKUMH Me- | HBIX 1a00paTOPHBIX buzuKo-

HOHAY4YHBIX JUCHUITIINH B
PO ECCHOHAIBHON  JTeATEIb-
HOCTH, IIPUMCHATH MCTO/bL
MaTeMaTHYECKOTO0 aHaJu3a |
MOZACIIMPOBAHUA, TCOPCTUIC-
CKOTO W AKCHEPUMEHTAIHHOTO
UCCIICTOBAHUS

Xpomarorpauyeckux METOAOB; TH-
Il XUMUYECKUX PEAKIHUHA M TMPOIEC-
COB, MHCIIOJIb3YEMBIX B COBPEMEHHOU
AQHAJTUTHYECKOW JMAarHOCTUKE, TPHUH-
IIUITBI HeﬁCTBHH COBpPCMCHHBIX IIpHU-
OOpOB, HCHOJB3yeMbIX B (UZHKO-
XUMHWYCCKHUX MCTOJaxX HCCICOOBAHUA

(b1.B.[1B.08.01 - 3.1)

TO/JaMHU UCCIEIOBAHUS, CTPYKTYPOH U
CBOWCTBAMH BEIIECTB; OCYIIECTBUTH
BEIOOP COOTBETCTBYIOLIETO (DHU3HKO-
XUMHAYECKOTO METOJIa HCCIICOBAHUS
B 3aBUCHMOCTH OT CTPYKTYPHI BeEIlIe-
CTBa W TIOCTAaBJICHHOHW 3a1a4d, pado-
TaTh HA OCHOBHBIX THITaX aHAJIUTHYE-
CKUX MpHOOPOB, HCHOIB3yEMBIX B
(U3UKO-XMMHYECKUX METOJaX HC-
CIICIOBAaHUS

(b1.B.IB.08.01 - V.1)

XAMHYECKHX HCCIEIOBaHMil B 00ia-
CTH TPO(EeCCHOHATLHON ACSITEIBHO-
cru (b1.B.JIB.08.01 —H.1)

I1K-3
CIIOCOOHOCTBIO K J1abopaTop-
HOMY aHaJM3y 00pa3loB IOYB,
pacTeHul W MPOAYKLUU pac-
TEHUEBOJCTBA

OOyuaromuiicss JOJDKEH 3HaTh: LETH
¥ 3a/a4dl TPOBOAMMBIX HCCIIEI0Ba-
HUW, METOJIbI TPOBEICHUS SKCIEPH-
MEHTOB M HAOIIONEHUH, 0000IIEeHU
u 00paboTku WHGPOpPMAIIMH, COCTaB-
JICHWE OTYETOB IO pe3yiabTaTaM IMpo-
BEJCHHBIX IKCIIEPUMEHTOB
(b1.B.JZIB.08.01 -3.2)

OOyuaromuiicst J0HKEH yMETh: MPO-
BOOUTH (I)I/IBI/IKO-XI/IMI/I‘ICCKI/IG pacuc-
Thl; TPOTHO3UPOBATH HAINpaBJICHHE
CaMOTMPOU3BOJIBHOTO MPOTEKAHUS
MIPOLIECCOB; TOJIb30BAaTHCSI OCHOBHBI-
MH HCOPraHHMYCCKMMU PCAKTHBAMU,
PacTBOPUTENIAIMU M XUMHYECKOH IO-
cynoii (b1.B.J1B.08.01 -V.2)

OOyuaromuiicsi JOJDKEH BJIAJIETh OC-
HOBHBIMU TIpUE€MaMu pabOTBl C XH-
MUYECKOU TMOCYI0H U 00OpYyIOBaHH-
€M; METOJAMH BBIIIOJHCHHS DJICMCH-
TapHBIX JTA0OPATOPHBIX XMMHYECKUX
UCCIIeIOBaHM B o0nactu mpodeccu-
OHAJILHOU NEITENbHOCTHU
(b1.B.JIB.08.01 —H.2)
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2. Tloka3areju, KpUTEPUH U IIKAJIA OLeHUBAHUS C(POPMHUPOBAHHOCTU KOMIIETEHIIMA

ITokazarenu orieHUBa-
Hus (3YH)

Kputepuu u 1mikana olleHUBaHUS PE3yIbTaTOB 00YUYEHUS MO AUCIUILITHHE

Henocratounsrit
YPOBEHb

JlocraTounsrit
YPOBEHb

Cpennuit
YPOBEHB

Bricoknii
YPOBEHB

b1.B./1B.08.01 - 3.1

OOyuarommiicss He 3HaeT Xa-
PAKTEpUCTUKH  Ba)KHEUIIUX
CHEKTPAJIBHBIX, JJIEKTPOXH-
MHYECKUX U XpoMaTorpadu-
YECKUX METOZOB; THIIBI XH-
MUYECKUX peakluil U IMpo-
LIECCOB,  MCIIONB3YEMBIX B
COBPEMEHHOM  aHAJIUTUYeE-
CKOM IHMarHOCTUKE, IIPHHIIHN-
bl JEHCTBUSA COBPEMEHHBIX
npuOOpOB, UCHOIB3YEMBIX B
(U3UKO-XMMUYECKHX METO-
JlaX UCCIIEIOBaHM

OOyuarommiics ci1abo 3HaeT
XapaKkTEPUCTUKH  BAKHEU-
IIMX CIEKTPaJbHBIX, JJIEK-
TPOXUMHUYECKUX M XpOMarTo-
rpadu4ecKux MeETOJOB; TH-
bl XUMUYECKUX pPEaKUUi U
IIPOLIECCOB, HCIIONIb3yEMBIX
B COBPEMEHHOW aHAIUTHYE-
CKOM JOMAarHOCTHKE, NPUHIU-
bl JEMCTBUSI COBPEMEHHBIX
npuOOpOB, UCIOJIB3YEMBIX B
(U3UKO-XMMUYECKHX METO-
JlaX UCCIIEIOBaHM

OOyuarommiicsi 3HaeT ¢ He3Ha-
YUTEIBHBIMH OIIMOKAMHU U OT-
JeIbHBIMU TIpO0enaMH Xapak-
TEPUCTUKHU BAXKHEHIIUX CIICK-
TPAJIBHBIX,  JJIEKTPOXUMUYE-
CKUX M XpoMaTorpapuyuecKkux
METOJI0OB; THIIBI XMUMHWYECKHX
peakuui M IIpOLECcCOB, HUC-
IOJIb3YEMBIX B COBPEMEHHOM
aHAJIUTUYECKOM IUarHOCTHKE,
IPUHLMAIBL  JEHCTBUS  COBpe-
MEHHBIX NMPHOOPOB, UCIOIB3Y-
eMbIX B (DPU3HKO-XUMHUYECKUX
METOJaX UCCIIEI0BaHUS

OOyuarommiicsi 3HaeT C Tpe-
OyeMoil CTENeHBIO MOTHOTHI
Y TOYHOCTHU XapaKTEePUCTUKH
BOKHEUIIUX CIEKTPAJIbHBIX,
INEKTPOXUMHUUYECKUX U XPO-
MaTorpaMuecKux MeETOIOB;
TUIBI XUMUYECKUX peaKiuit
U TPOLECCOB, HUCIOJb3YeE-
MBIX B COBPEMEHHOM aHAJIU-
THUYECKOU JTUarHOCTHKE,
IOPUHLIMIIB  JIEUCTBUSA  CO-
BpPEMEHHBIX MPUOOPOB, HC-
MOJIb3YyeMBbIX B (DU3UKO-
XUMHYECKHX METO/aX UC-
CJIeIOBaHUS

b1.B./IB.08.01 —3.2

OOygarommiicss HE 3HAeT
IeIU W 3a7a49d TPOBOIUMBIX
HCCIIEIOBAHUM, METOBI MPO-
BEJICHUS JKCIECPUMEHTOB W
HaOIIONEHUN, 0000IIeHUsS U
00paboTKu uH(dopmauu,
COCTaBJICHHE OTYETOB IO pe-
3ylbTaTam MPOBEACHHBIX
JKCIIEPUMEHTOB

OOyygaromwmiicst c1abo 3HaeT

IETU U 3a7a494 TTPOBOJIUMBIX
HACCIeJOBaHNH, METOJIbI
MIPOBEICHUS SKCIIEPUMEHTOB
A HAOIIONeHUN, 0000IIeHNs
u oOpaboTku wmHOOpMaIUH,
COCTaBJICHME OTYETOB IO
pe3yabTaTaM IPOBEACHHBIX
IKCIIEPUMEHTOB

OOywaromumiicss 3HaeT ¢ He-
3HAYUTEIBLHBIMA OIIMOKAMU M
OTJICTbHBIMU TIPOOEIIaMU TIETTH
W 3aJ1a4¥ TTPOBOJMMBIX HCCIIC-
JIOBaHHA, METOJIbI TPOBEICHUS
SKCTIIEPUMEHTOB W HaOmro/e-
HUH, 00001IeHNs U 00pabOTKH
nHpopmanuu, COCTaBJIEHHE
OTUYETOB MO pe3yJbTaTaMm Mpo-
BEJICHHBIX IKCIICPUMEHTOB

OOywarommiicss 3HaeT ¢
TpeOyeMol CTEeMeHbI0 TO0JI-
HOTBI WM TOYHOCTU LEIH H
3a7]a9u IPOBOJUMBIX HCCIIE-
JIOBAaHUM, METOJBI MPOBEE-
HUS ~ OKCIEPUMEHTOB U
HaOII0OAEeHUN, 0000IeHN U
00pabotkn  mHpOpMaIuu,
COCTaBJICHHE OTYETOB TIO
pe3yabTataM TpPOBEICHHBIX
JKCIIEPUMEHTOB

b1.B.JIB.08.01 - V.1

OOyuatouuiics He yMmeer

OOyuaromuiicst cnabo ymeer

OOyuaromuiics ymeeT C He-

OOyuaromuiics ymeer MpH-
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JEMOHCTPUPOBATH CBSI3b
MEXIYy pa3Iu4YHbIMU (PU3U-
KO-XMMUYECKUMHU METOJaMU
HCCIIEIOBAHUS, CTPYKTYpPOil
U CBOWMCTBAMH  BEILIECTB;
OCYIIECTBUTHh BBIOOP COOT-
BETCTBYIOILIETO duzuko-
XUMHYECKOI'0 METOJla UCCIIe-
JOBaHWSI B 3aBHCUMOCTH OT
CTPYKTYpbl BelllecTBa U TIO-
CTaBJICHHON 3amaum, pabo-
TaThb Ha OCHOBHBIX THIIax
AHATUTUYECKUX  TPHOOPOB,
UCIONB3YEMBIX B  (PU3UKO-
XUMHUYECKHX METOJax WC-
CJIeTOBaHUS

JEMOHCTPUPOBATH CBSI3b
MEXIy pa3InyHbIMU (pU3u-
KO-XUMHUYECKUMHU METOAaMHU
WCCIIEIOBAHUS, CTPYKTYpOu
MU CBOMCTBAMH  BEIICCTB;
OCYIIECTBUTH BBIOOP COOT-
BETCTBYIOILIETO duzuko-
XUMHYECKOIO0 METOJa WC-
CJIEIOBaHMSI B 3aBUCUMOCTH
OT CTPYKTYpbl BellleCTBa M
IIOCTaBJIICHHON 3aJayu, pa-
00TaTh HAa OCHOBHBIX THUIIAX
AQHAJTUTHYECKUX  MPHUOOPOB,
UCIIONIB3YEMBIX B  (hu3HKO-
XUMUYECKUX METOJlax HC-
CJI€IOBAHMS

3HAUUTEJIbHBIMU 3aTPyAHEHU-
MU JEMOHCTPUPOBATH CBSI3b
MEXY Pa3IMYHBIMH (U3HKO-
XUMHYSCKHUMH METOJaMU HC-
CIICIOBAaHUs, CTPYKTYpOH H
CBOWMCTBAMH BEILIECTB; OCYIIE-
CTBHUTb BBIOOP COOTBETCTBYIO-
mero  (PU3HKO-XHUMHYECKOTO
METOJa HMCCJICIOBAaHHUSI B 3aBU-
CHMOCTH OT CTPYKTYpbI Belle-
CTBa U IIOCTABJICHHOM 3aJayd,
paboTaTh Ha OCHOBHBIX THIIaX
AQHAIUTUYECKUX npubopoB,
UCIIONIB3YEMBIX B (PU3HKO-
XHMUYCCKHX METOJax HCCIIe-
JIOBaHUS

MEHATh Ha MPAKTUKE CBS3b
MEXIy pa3IudHbIMH (pU3u-
KO-XUMUYECKUMU METOAaMH
HCCIIEIOBAHUS, CTPYKTYpOu
M CBOHMCTBAMH  BEIIECTB;
OCYIIECTBUTHh BBIOOP COOT-
BETCTBYIOILIETO duzuko-
XUMUYECKOTO METOJA HC-
CJIEIOBaHUSI B 3aBUCUMOCTH
OT CTPYKTYpbI BEIIECTBA M
IIOCTaBJIICHHOM 3aJauu, pa-
00TaTh Ha OCHOBHBIX THIIAX
AQHAJTUTHYECKUX TMPHOOPOB,
UCIIONIB3YEMBIX B  (pusmKo-
XUMUYECKUX METOAaxX HC-
CJIEIOBAHMS

b1.B./IB.08.01 - V.2

OOyuaromuiics He yMeer
MIPOBOJIUTH busuKo-
XUMHUYECKHE PaCUeThl; MPO-
THO3MPOBATh  HalpaBJICHUE
CaMOIPOM3BOJILHOTO TPOTe-
KaHUsl TPOIECCOB; IMOJB30-
BaTbCsA OCHOBHBIMHU HCOpPra-
HUYECKUMHU peaKTHBaMH,
PACTBOPUTCIIEIMA U XUMHYC-
CKOM mocy1oi

OOyuaromuiicst c1abo ymeer
MIPOBOJIUTH buzuko-
XUMHUYECKHE pacdeThl; Mpo-
THO3MPOBaTh  HAIIPaBIICHHUE
CaMOIPOM3BOJILHOTO TPOTE-
KaHUsl TPOIIECCOB; TIOJIH30-
BaTbCA OCHOBHLIMU HCOPra-
HUYECKUMU peaKTHBaMH,
PACTBOPUTCIISIMA U XUMHUYC-
CKOM mocyiou

OOyuaromuiics ymeeT C He-
3HAUUTEIbHBIMU 3aTPYAHCHH-
AMA  TPOBOJUTH  (hU3HKO-
XMMHYECKHE pacyeTbl; Mpo-
THO3UPOBATh HarpaBJCHUE
CaMOIIPOU3BOJILHOTO IPOTEKa-
HHSI TIPOLIECCOB; TOJIb30BAThCS
OCHOBHBIMH HEOPTaHHYECKUMHU
peaKkTUBaMH, PAaCTBOPUTEIISIMU
Y XUMHYECKON MOCYA0MN

OOyuaromuiics ymeer mpo-
BOJUTDH (PU3UKO-XUMHUYECKHE
pacueTsl; IPOTHO3UPOBATH
HalpaBJieHUE  CaMOIPOU3-
BOJIFHOTO TPOTEKAHUs TPO-
IIECCOB; TIOJIb30BaThCS OC-
HOBHBIMH HEOPTaHUYECKUMU
peaKkTUBaMH,  PACTBOPHUTE-
JAMU U XUMHUYECKOHM IOCY-
ou

b1.B./1B.08.01 — H.1

OOyuarommiicss HE BiaaeeT
HaBbBIKAMNU BBIITOJIHCHU S
3JIEMEHTApHBIX  J1aboparop-
HBIX (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX
WCCIIENOBaHUIT B  00JIacTH
npodeccuoHaIbLHON nest-
TEJILHOCTH

OOyvarommiics cnmabo Bia-
€T HaBbIKaMHU BBINIOJIHE-
HUS DJIEMEHTapHBIX J1abopa-
TOPHBIX buzuKo-
XUMHUYECKHX HCCIIeTIOBaHUI
B oOmactu mpodeccruoHab-
HOU JEATEIIbHOCTH

OOyvaromumiicst BiajgeeT ¢ He-

OOJBIIMMU  3aTPYJHEHUSMHU
HABBIKAMU BBITIOTHEHHS dJie-
MEHTapHBIX 1ab0paTOPHBIX

(U3UKO-XMMUYECKUX  HCCIIe-
JIOBaHWW B oOyiactu mpodec-
CHOHAJIBHOW JIESITENBHOCTH

OOyvarommiics  cBOOOJTHO
BJIa/IeeT HAaBBIKAMH BBIMOJ-
HEHUS AJIEMEHTapHBIX J1a00-
pPaTOPHBIX buzuko-
XUMHUYECKHUX HCCIeIOBAaHUMN
B obyactu mpodeccruoHab-
HOU J€ATEIIbHOCTH
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b1.B./1B.08.01 — H.2

OOyyaromumiics HE BIAJEET
OCHOBHBIMH TPUEMaMH pa-
0OThI ¢ XUMHUYECKOW IMOCY-
0 1 00O0pYy/IOBaHHUEM; Me-
TOJAMH BBIIOJIHCHUS  dJIe-
MEHTapHBIX J1abOpaTOPHBIX
XAMHYECKUX HCCIIECIOBAHUI
B oOyactu TpodecCuoHab-
HOM JeSITeNHLHOCTHU

OOygaromwmiics cmabo Bia-
JIeeT OCHOBHBIMH IpHEMaMH
paboThl ¢ XMMHMYECKOU IIO0-
Cyiol u 000pyIOBaHHEM;
METOIaMHU BBITIOJTHEHUS
3JIEMEHTApHBIX  J1TabopaTop-
HBIX XUMHYECKUX HCCIEO0-
BaHMI B 00ylacTu npodeccu-
OHAJILHOM JEATEIbHOCTH

OOyuaromuiicss BIajeeT ¢ He-
OONBITUMH  3aTPyMHCHUSAMH OC-
HOBHBIMU TIpUE€MaMu pabOThI C
XUMHUYECKON TOCyion u 000-
pyIOBaHUEM; METOJaMH BBI-
MOJTHEHHS DJIEMEHTAPHBIX Jia-
OOpaTOpPHBIX XUMHUYECKUX HC-
CJIeIOBaHM B OO0JAcCTH TMPO-
(dbeccroHaNbHON NeSTeNIbHOCTH

OOygarommiics ~ CBOOOJTHO
BJIa/IeET OCHOBHBIMH IIpHe-
MaMH pabOThI C XUMHUYECKOU
MOCYyJI0M U 000pYy/IOBaHHEM;
METOIaMH BBITIOJTHEHUS
3JIEMEHTApHBIX JTabopaTop-
HBIX XUMHYECKHX HCCIEJO-
BaHM B oOyiactu mpodec-
CHOHAJIBHOW JIESITENBHOCTH
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3. TunoBble KOHTPOJIbHBIE 32JaHNS U (MJIH) MHBbIE MATEPHAJIbI, HEO0OX0AUMBIE /sl OLEHKH
3HAHMi, YMeHHUIi, HABHIKOB U (MJIH) ONBITA AeSITeJIbHOCTH, XapPaKTePU3YIOIIMX 3TAI
(¢popmupoBanus komnereHuuii B mpouecce ocsoennss OINOII

TunoBbie KOHTPOJIBHBIE 3aJ]aHHS M MAaTEPUANBI, HECOOXOAMMBIE IJIsI OICHKH 3HAHWUN, YMEHHMA
Y HABBIKOB, XapaKTEpU3YIOLIUX MPOJBUHYTHINA A3Tam (OPMUPOBAaHUS KOMIETEHIMH B Ipoliecce
ocoenus OIIOII, cogepxarcs B y4eOHO-METOAMYECKUX Pa3pabOTKax, MPUBEICHHBIX HUXKE.

1. ®U3UKO-XMMUYECKUE METOAbI UCCIIENOBAHUM [DIIEKTPOHHBIN pecypc] : METO. peKOMEH/1a-
WU U1 CAMOCTOSITEIbHON M KOHTPOJILHOM paboThl [is OakamaBpoB, OOydYarOIMIUXCS TIO
HarnpasieHuto 35.03.04 "Arponomus”, 3aounas ¢popma odyuenus] / coct. E. C. IlectpukoBa
; FOxHO-Ypansckuii 'AY, UHcTuTyT arposkoinoruu. - Muacckoe: FOxHno-Ypansckuii ['AY,
2016. - 24 c. : Tabn. - C npui. - bubmuorp.: c. 23 (11 Ha3B.). Mecto xpanenus: Ob NUAD
Hoctyn u3 nokansHO# cetu: http://192.168.2.40/Books/keaz051.pdf
Hoctyn u3 cetu UaTepuer: http://188.43.29.221:8080/webdocs/iae/keaz051.pdf

2. DuU3NKO-XMMHUYECKHE METO/ABI UCCIEAOBAHUN [DIEKTPOHHBIM pecypc] : METOA. yKa3zaHus K
a00paTOPHBIM 3aHATHAM [/J11 OakajaBpoB, oOydarommxcs 1mo HampasiaeHuio 35.03.04 Ar-
ponomus (3aounas popma odyuenus)] / coct. E. C. Ilecrpukoa ; FOxHo-Ypansckuii [AY,
HNucturyT arposkosnoruu. - Muacckoe: OxHo-Ypansckuit ['AY, 2017. - 24 c. : un., Tabm. -
C npuin. - bubnmuorp.: c. 11-12 (11 na3g.). Mecto xpanenus: b MAD Jloctyn u3 jg0Kajib-
HoM ceTH: http://192.168.2.40/Books/keaz052.pdf
Hoctyn u3 cetu Untepuer: http://188.43.29.221:8080/webdocs/iae/keaz052.pdf

4. MeToauyeckue MaTepHaJIbl, ONpPeaesiiolue Npouexypbl OeHUBAHUS 3HAHUH, YMeHUH,
HABBIKOB M (MJIM) ONBITA AeSTeIbHOCTH, XaPAKTEPU3YIOIIUX 3TAI
¢dopmupoBaHuss KOMIETEH NI

B naHHOM pasznene METOOWYEeCKUEe MaTepuaibl, ONPEACNSIONINE MPOUEIypbl OLICHUBAHUSA
3HaHUM, YMEHUU, HABBIKOB M(MJIM) ONBITA JAEATEIBLHOCTH, XapaKTEPU3YIOLIUX MPOABUHYTHINA 3Tar
(GhOpMHUPOBaHHS KOMITETCHIIUH 1O AUCHHUIUIAHE «DU3NKO-XMMHYECKAE METOJBI HCCIICIOBAHUN»,
MPUBEJICHBI TPUMEHUTEIBHO K KaXKJI0MY U3 UCIOJb3yEeMbIX BUJIOB TEKYILET0 KOHTPOJIS yCIIEBaEMO-
CTH ¥ TIPOMEKYTOYHOM aTTeCTAIlMK O0yJatOIIUXCS.

4.1. OueHo4HbIe cpeacTBa s MPOBeICHUsI TEKYIIero KOHTPOJIS yCIeBaeMOCTH

4.1.1. Otder 1o J1abopaTopHOM paboTe

Otuet mo y1abopaTopHON paboTe UCMONB3YyeTCs Ui OLCHKH KayecTBa OCBOEHHUS 00yuaro-
IIUMCSI OCHOBHOW Tpo(eccHoHaIbHON 00pa30BaTeIbHOM MPOrPaMMBbI TIO OTAEIBHBIM TEMaM JHC-
nuruHabl. Copepikanne U popma oTdera Mo JiabopaTOpHEIM paboTaM MPUBOUTCS B METOTUICCKUX
yKazaHUsAX K JadopatopHbiM padotam (1. 3 ®OC). ConeprkaHue oTyeTa U KPUTEPUH OLICHKU OTUYETa
(Tabn.) TOBOIATCS O CBEIEHUs OOydarommxcs B Havdaie 3aHATUd. OTYeT OIEHWBAETCS OLICHKOU
«3aUTEHO», «HE 3a4TeHO». OlLEHKa «3auTeHO» CTaBUTCS oOywarouumcs, ypoBeHb 3YH koTopbix
COOTBETCTBYET KPUTEPUSIM, YCTAHOBJICHHBIM JJIsI MIOJIOKUTEIIbHBIX OLICHOK («OTIIMYHO», «XOPOILIO»,
«YIOBJIETBOPUTENIBHO»). OlieHKa 00BsABIsETCS 00yUaromeMycsi HEMOCPEACTBEHHO MOCIIE CIayH OT-
yeTa.

HIkana Kpurepumn oneHuBanusi

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;

- cBOOOTHOE BJIa/ICHUE TEPMUHOJIOTHEH;

- YMEHHUE BbICKa3bIBaTh M OOOCHOBATh CBOW CYKJCHHUS MPHU OTBETE Ha
KOHTPOJIbHBIE BOMPOCHI;

Or1eHKa «3a4TEHO» - YMEHHUE ONUCHIBATh U3y4yaeMble SIBJICHUS U MPOLIECCHI;

- CHOCOOHOCTh pa3peliaTh KOHKPETHbIE CHUTYyaluu (JOMyCKaeTcs
HATMYME MAJO3HAYUTENBHBIX OMIMOOK WM HEJOCTATOYHO TOJHOE pac-
KpBITHE COAEp X aHHs BOMPOCA WJIN MOTPEIIHOCTh HENPUHLIUITUATIBHOTO
XapakTepa B OTBETE HA BOIPOCHI).
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- OTCYTCTBHE HEOOXOAMMBIX TEOPETUYECKUX 3HAHUM; TOMYyLIEHbI OIINO-
KU B OIPENCIICHUN TIOHATHI M ONMCAaHUM M3Y4aeMBbIX SBICHUH U TpO-
LIECCOB, UCKAXXEH UX CMBICI, HE MPABWIBHO OLCHUBAIOTCS PE3YJIbTATHI
U3MEPECHU;

- HEe3HaHHE OCHOBHOI'O Marepuana y4yeOHOW IMpOrpaMMBl, JOMYCKAIOTCS
rpyObie OuIMOKH B U3JI0KEHUH.

O1eHKa «HE 3aUTEHO»

4.1.2. TectupoBanue

TectupoBanne UCHONB3yeTCS IS OIICHKH KAadecTBAa OCBOCHHS OOYYArOIIMMCS OCHOBHOM
npo¢eCCHOHAIBHONW 00pa30BaTEIbHOM MPOTPAMMBI IO OTACIBHBIM TEMaM WA pa3ziejiaM JUCIU-
wnHbl. TecT mpencraBisieT coOON KOMITIEKC CTaHIAPTU3MPOBAHHBIX 3alaHUM, MMO3BOJISIFOIIHIA
YOPOCTUTH TPONEAYPY HU3MEpPEHHUs 3HAHUW W yMeHuH oOydaromuxcs. OOydaromuMcsl BBIIAIOTCS
TECTOBBIC 33/I1aHUs C (POPMYIUPOBKON BOMPOCOB U MPEATIOKEHUEM BBHIOPATh OJMH MPABUIBHBINA OT-
BET U3 HECKOJBKHX BapHaHTOB OTBETOB. [lo pe3ymbraram Tecta oOydaronieMycsi BBICTABIISCTCS
OLICHKA «OTIUYHO», «XOPOIIO», «YAOBIETBOPUTEIBHO» UITU «HEYJOBIECTBOPUTEIHLHO».

Kpurepun oniennBaHust otBeTa (TadI1.) JOBOJATCS 0 CBEACHHS 00YJaIOIIMXCS 10 Havasa Te-
CTHpOBaHUS. Pe3ynpTaT TeCTUPOBaHUS OOBSBISACTCS 00yUaIOIMIEMYCS HETTOCPEICTBEHHO TMOCIE €ro
clIadu.

Ihcana (% npapus ommeton)
OrneHka 5 (OTJIMYHO) 80-100
Onuenka 4 (xopomnio) 70-79
Orenka 3 (yI0BIETBOPHUTEIHHO) 50-69
OreHka 2 (Hey10BIETBOPUTEIHHO) MmeHee 50

TecroBble 3ajaHMs M3JI0KEHBl B METOAMYECKUX yKa3zaHUSAX: DU3MKO-XUMHUUECKUE METOMbI
UCCIIEI0BaHUM [DJIEKTPOHHBIN pecypc] : METOA. PEeKOMEHJAIMHU ISl CAMOCTOSATEIbHOW U KOH-
TPOJIbHOW paboTHI [ OakanaBpoB, oOydaromuxcs o HampasieHuro 35.03.04 "Arponomus", 3a-
ouHas ¢opma obyuenus] / coct. E. C. Ilectpuxosa ; FOxuo-Ypansckuit 'AY, UHcTUTYT arposko-
noruu. - Muacckoe: IOxuo-Ypansckuiit 'AY, 2016. - 24 c. : Ta6xa. - C npwit. - bubmauorp.: c. 23 (11
HAa3B.). Mecro XpaHCHUS: Ob HNAD Hocrtyn u3 JIOKaJIbHOMN CeTu:
http://192.168.2.40/Books/keaz051.pdf
Hoctyn u3 cetu Untepuer: http://188.43.29.221:8080/webdocs/iae/keaz051.pdf

4.1.3. TlpakTHKO-OpHUEHTHPOBAHHOE 00yUEHNE Ha OCHOBE XMMUYECKOTO SKCTICPUMEHTA

[IpakTHKO-OpUEHTHPOBAHHOE OOy4YeHHE MO3BOJISICT AKTUBU3UPOBATh IMO3HABATEIBHYIO €S-
TEIBHOCTh 00YYaOIINXCsl, 3a7€CTBOBAaTh AIMOIMOHANIbHYIO c(hepy, KUZHEHHBIH OIBIT, CIOCOOCTBO-
BaTb BKJIOUCHHIO OOydYalomMXcsi B TO3HaBaTelbHBbIM mpouecc. CTpyKTypa MpakTHKO-
OPHUEHTHPOBAHHOM 3a/a4M, BKJIKOYAIOIIAsl 3HAHWE — IOHUMaHNUE — IPUMEHEHUE — aHAJIU3 — CUHTE3
— OLIEHKY U MHOTOKpAaTHO NMPUMEHEHHasl Ha 3aHATHUSAX, MMO3BOJUT BOOPYKUTH OOYYAIOLIUXCS alro-
PUTMOM pEeLICHUS MPOOIEMHBIX 33/1a4, BO3ZHUKAIOIIUX B peaTbHON KU3HHU.

[To pesynpTaram pabOTHI BBICTABISETCS OLIGHKA «3aUTEHO» WIH «HE3a4TeHO». Kpurepuu
OLICHUBAHHUsI YKAa3aHbl HIKE:

OneHka «3a4TEHO» BBHICTABIIIETCS 00YYaIOMIEMYCsl, KOTOPBIA MPOYHO YCBOMJI MPETYCMOT-
PEHHBII NPOrpaMMHBIA MaTepHall; IPAaBUIbHO, API'YMEHTHPOBAHO OTBETHJI Ha BCE BOINPOCHI, TOKA-
3aJ1 TIyOOKHEe CUCTeMaTHU3MPOBAaHHBIC 3HAHMSI, BIIa/ICET MPUEMaMU PACcCYKICHHS: TEOPUIO CBS3bIBA-
€T C MPAKTUKOM, IpPYTMMH TEMaMU JIaHHOTO Kypca; 6e3 OIMOO0K BBHIOJHIII TPAKTHUECKOE 3aJJaHHe.

OuneHka «He 3a4TeH0» BpicTaBisercs o0yJaromemMycs, KOTOPbI HE CIIPaBHJICS C 33JJaHU-
€M, B OTBETax JOMYCTUJ CYIIECTBEHHbIE OIINOKU. He MOXKeT OTBETUTh Ha TOMOJHUTENbHbIE BOIIPO-
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Chbl, MPCAJIOKCHHBIC MTPCTIOAABATCIICM. HGHOCTHOI‘O MNpEACTABJICHUA O B3aMMOCBA3AX, KOMIIOHCHTAX,
HECT.

1.1.4 KonrponbHas pabora

KonTponbHast pabota ucnosb3yeTcs: AJii CaMOCTOSATEIBHOTO OCBOCHHS CTYAEHTOM 00pa3o-
BaTeIbHON MPOTPaMMBI MO TeMaM JAUCHUIIIMHBL. MeToau4eckiue peKOMEHIAINH 10 BBITOJHEHUIO
KOHTPOJIbHON pabOThI U3JI0KEHBI B METOJIMYECKUX peKOMeHIanusax: OU3NKo-XUMHUUECKUE METOIbI
UCCIeAOBaHUN [DJIEKTPOHHBIA pecypc] : METoA. PEKOMEHJALWU ISl CaMOCTOSTEIbHON U KOH-
TPOJIbHOW paboTHI [ OakamaBpoB, oOydaromuxcs mo HampasieHuro 35.03.04 "Arponomus", 3a-
ouyHas ¢opma o0yuenus] / coct. E. C. Ilectpuxosa ; FOxuo-Ypansckuit 'AY, UHcTUTYT arposko-
noruu. - Muacckoe: IOxuo-Ypansckuii 'AY, 2016. - 24 c. : Ta6xa. - C npwit. - bubmauorp.: c. 23 (11
HAa3B.). Mecro XpaHCHUS: Ob HNAD Hocrtyn u3 JIOKaJIbHOM CeTu:
http://192.168.2.40/Books/keaz051.pdf
Hoctyn u3 cetu Untepuer: http://188.43.29.221:8080/webdocs/iae/keaz051.pdf

KonTponbHas paboTa O1ieHUBAeTCsl OTMETKOM «3aUTEHO» UITU «HE 3aYTEHO».

OO1m1ast olleHKa KOHTPOJILHOW pabOThI CKIIAIBIBAECTCS U3 OLIEHOK IO OT/EIbHBIM 331aHUSM C
Y4E€TOM Ka4yeCTBa BHIMOJHEHUS U 0(hOPMIICHHS pabOTHI.

OTMeTKa BBICTABISETCS HA TUTYIBHOM JIHCTE PAOOTHI M 3aBEPSETCs MOJIMUCKHIO MPEroaaBa-
Tess. YPOBEHb KauecTBa MUCHhbMEHHONW KOHTPOJIbHON paboOThl CTyJIEHTa OIpeNessieTcsl ¢ UCIOIIb30-
BaHUEM CJIETYIOLIEH CUCTEMBI OLICHOK.

«3a4TeHO0» BBICTABIIAETCS, B CIIy4ae €CIIU CTYJIEHT MOKa3bIBaE€T XOPOIINE 3HAHUS U3YUYEHHO-
ro y4eOHOro MaTepHasa o IpeasioKeHHBIM BOIIPOCAM; XOPOIIO BJIaJIeeT OCHOBHBIMH TEPMUHAMH U
MOHATHSIMH; CAMOCTOSITENILHO, JIOTUYHO UM TIOCIE0BATENIbHO U3JIaraeT U HHTEPIPETUPYET MaTepHa-
76 y4eOHOTO Kypca; MOJIHOCTBIO PACKPBIBAET CMBICI MIPEIaraéMbIX BOIIPOCOB M 33/1aHUH; TIOKA3bI-
BaeT ymMmeHue (opMyIupOBaTh BBIBOIBI U 000OIIEHHS TI0 TEME 3a/TaHHH.

«He 3aureHo» — BBICTABISETCS IPU HATMYHH CEPHE3HBIX YIYIICHUH B MPOLIECCE U3TI0KEHUS
MaTepuasa; HEyJOBJIETBOPUTEILHOM 3HAHUHU 0a30BBIX TEPMHUHOB U MOHATHH Kypca, OTCYTCTBUU
JIOTHKH M TIOCIIE0BATENFHOCTH B U3JI0KEHUU OTBETOB Ha IMPEUIOKEHHBIE BOIPOCHI; €CIH HE BbI-
MOJIHEHBI OIMH WM HECKOJIBKO 33aHUN KOHTPOJIBHON pabOTHI.

KontponbHast paboTa, BBINOIHEHHAs! HEOPEXKHO, HE IO CBOEMY BapuaHTy, 0e3 coOI0AeHUs
MpaBuJI, MPEABABISAEMBIX K €€ 0QOPMIICHHUIO, BO3BpalaeTcs 0e3 MpOBEpPKU C YKa3aHHEM MPUYHH,
KOTOpBIE TOBOASATCA A0 CTyeHTa. B 3ToM ciyyae KOHTpoJibHasi paboTa BBIMOIHSAETCS TOBTOPHO.

[Tpu BBISABICHUM 33/1aHUM, BBIMOJIHEHHBIX HECAMOCTOSITENLHO, MIPErnoaBaTellb BIIpaBe Mpo-
BECTH 3aIlIUTy CTyJACHTaMHU CBOMX padoT. [1o pe3ynbraraM 3amuThl MPEnoiaBaTe b BBIHOCUT pelie-
HUE 100 O 3a4eTe KOHTPOJIbHOU paboThl, THOO0 00 ee BO3BpaTe ¢ M3MEHCHHEM BapHaHTa. 3ariuTa
KOHTPOJILHOM pabOThl MpEAINoiaraeT CBOOOJHOE BJIAZICHUE CTYIEHTOM MaTepHajoM, H3JI0KEHHBIM
B pa0oTe U Xopollee 3HaHNe Y4eOHOM JTUTepaTyphl, HCIOIb30BaHHOM MPU HAMCAHUU.

4.2. [Ipoueaypsl U OLlEHOYHBbIE CPEACTBA 1JIs1 MPOBEAEHHUS MPOMEKYTOUYHOM
aTTrecTaluu

4.2.1. 3auer

3ader siBsieTCss POPMOM OIIEHKH KavuecTBa OCBOCHUS 00yUJaOIMUMCsI OCHOBHOM Mpodeccuo-
HAJIbHOW 00pa30BaTeNbHOM MporpaMMbl MO paszzaenaM TUcHMILIMHEL [lo pedynbratam 3adera o0y-
YaIOMIEMYCs BBICTABIISIETCS OIIEHKA «3aUTEHO» UIIH «HE 3aYTCHO».

3aueT MPOBOIUTCS IO OKOHYAHWUU YTEHUS JICKIIMA U BBITIOTHEHHS J1TA0OPATOPHBIX (ITPAKTH-
YECKHX) 3aHATHNA. 3aUETHBIM SIBJISETCS MOCIEIHEE 3aHATHE MO IUCHUUILIMHE. 3a4eT MPUHUMAETCS
MpernoaBaTeNisiMA, MPOBOJUBIINMHE JIA00pATOPHBIC (MPAKTUYECKHE) 3aHATHUS, WIA UYUTAIOUIMH
JIEKIMH 10 JAHHOM JUCHUIIMHE. B ciyyae OTCyTCTBUS BEAYIIEro MpernojaBaress 3a4eT IPUHUMa-
eTCsl TIperoaaBareyeM, Ha3HAaYeHHBIM pacrlopsbDKeHHeM 3aBeayromiero kadeapoit. C paspermieHus
3aBeyIOIIero Kadeapoil Ha 3aueTe MOXKET MPUCYTCTBOBATH MpenojaBaTeib Kadeapbl, MpUBICUEH-
HBIH 1J14 IOMOIIM B MPUEME 3a4€eTa.
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[IpucyrcTBUE Ha 3aueTe mpernojaaBaTeneil ¢ apyrux kadeap 6e3 COOTBETCTBYIOLIETO PACIIO-
PSOKEHUS PEKTOpa, MPOPEKTOpa Mo yueOHOM paboTe Win Jekana (pakyibTeTa He TOMyCKaeTCsl.

®opma(bl) IPOBEACHUS 3aUeTa (YCMHBIU ONPOC NO OuLemam, NUCbMeHHas paboma, mecmu-
poeaHue u Op.) ONpenensoTcs Kapeapoil U A0BOAITCA 10 CBeleHHs oOydaroluxcs B Hadale ce-
MecCTpa.

Jlng npoBeneHus 3aueTa BeAYIIHMH MpenoiaBaTelb HaKaHyHE MOJIydaeT B JIeKaHaTe 3a4eTHO-
9K3aMEHALIMOHHYIO BE€JOMOCTb, KOTOPasi BO3BPAILIAETCS B JICKAHAT MOCIE OKOHYAHUSI MEPOTIPUSITHS
B JICHb MPOBE/ICHUS 3aUeTa UJIM YTPOM CJIEIYIOIIETO JTHSI.

OOyyaronuecs Mpu sSIBKE HA 3a4eT 00sS3aHBI UMETh MPU ceOe 3aU4EeTHYI0 KHIKKY, KOTOPYIO
OHH MPEIBSABISAIOT MPETOAABATEIIIO.

Bo Bpewms 3auera oOyuaroniyecss MOTYT IOJIb30BATHCS C Pa3pelIeHUs] BEAYIIETo MpernoaBa-
TeJsl CIPaBOYHONW M HOPMATUBHOM JUTEpaTypoOi, IPYTUMH OCOOUSIMHU U TEXHUYECKHUMH CPEJICTBa-
MHU.

Bpems nmoarotoBku oteera B YCTHOU (hopMe IpH cAaue 3a4era JOHKHO COCTaBIISITh HE Me-
Hee 20 MUHYT (110 JKeJIaHWI0 00YYalOIIerocss OTBET MOXKET ObITh JOCPOUHBIM). Bpems oTBera - He
6omnee 10 MuHyT.

[IpenogaBaTento mpenoCTaBISICTCS MPaBO 3aJaBaTh OOYYAIOIIMMCS JTOTOJHUTEIBHBIE BO-
MPOCHI B paMKax MpOrpamMMbl JUCHUTLITUHBI.

KauecTBeHHast oOlleHKa «3a4T€HO», BHECEHHAs B 3a4CTHYI0 KHIDKKY M 3a4€THO-
HK3aMEHALIMOHHYIO, SBJISIETCS PE3yIbTaTOM YCIIEINIHOTO YCBOCHHUS yUeOHOr0 MaTepuara.

PesynbTar 3auera B 3a4€THYIO KHUXKKY BBICTABIIICTCS B JICHD MPOBEACHHS 3a4eTa B MIPHUCYT-
CTBUHM caMoro oOyuatomierocs. [IpenogaBaTenn HecyT MEepCOHAIBHYIO OTBETCTBEHHOCTH 3a CBOE-
BPEMEHHOCTh M TOYHOCTh BHECEHHS 3alUCEl O Pe3yJIbTaTax MPOMEXKYTOYHOM aTTecTallui B 3a4eT-
HO-3K3aMEHAIIOHHYIO BEJIOMOCTb U B 3aYETHBIE KHUKKHU.

Ecnu oOyuaronuiicss ssBIIICS Ha 3a4eT M OTKA3aJCs OT MPOXOXKICHHUS aTTeCTAIliU B CBS3H C
HEMOJIrOTOBJICHHOCTHIO, TO B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTh €MY BBICTAaBIISIETCA OIEHKA
«HE€ 3a4YTCHO».

HesiBka Ha 3aueT oTMeyaeTcsl B 3a4€THO-IK3aMEHAIIMOHHOW BEJJOMOCTH CIOBAMU «HE SIBUJI-
Csa».

Hapymienne nTucCHUIUIMHBI, CIIMChIBAaHUE, UCIIOJIB30BaHHE O0YYaIONIMMHKCS HEepa3peIIeHHbIX
MEYATHBIX U PYKOIMHCHBIX MAaTEpUATIOB, MOOWIBHBIX Tele(hOHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTHX BHUIOB JTUYHONH KOMMYHHUKAIIMOHHON U KOMIIBIOTEPHOU TEXHU-
KM BO BpeMsl 3a4eTra 3alpelieHo. B ciydae HapylieHus 3Toro TpeboBaHus MpernoaaBaTelh 00s3aH
yAATUTh 00y4aroUIerocs: U3 ayJUTOPUH U MPOCTABUTh €My B BEJOMOCTH OLIEHKY «HE 3a4TEHO».

OOyJarommMcsi, He CIABIIUM 3a4€T B YCTAHOBJICHHBIC CPOKH MO YBAXHUTEIHHOW MpPUUYUHE,
MHIUBUAYAIbHBIE CPOKU IIPOBECHHUS 3aUeTa ONpeAesioTCs MIPUKA30M PEKTOpa Y HUBEPCUTETA.

OOyuaromiyecs, UMEIOIINE aKaIeMUYECKYIO 33JOJDKEHHOCTh, CIAIOT 3a4eT B CPOKH, ONpe/ie-
nsemble YHHBepcuTeToM. MHpopMaIus o JTUKBUIAUYU 3a/10JDKEHHOCTH OTMEYaeTcs B dK3aMeHa-
LUOHHOM JIUCTE.

JlommyckaeTcs ¢ pa3pelueHus JeKaHaTa U JOCpOYHas c/1aya 3adeTa C 3allliChio Pe3ylbTaToB B
9K3aMEHALUMOHHBIN JIUCT.

WMHBanuapl ¥ Jua ¢ OrpaHUYCHHBIMU BO3MOKHOCTSMHU 3/10POBbSI MOTYT ClIaBaTh 3a4€Thl B
CPOKH, YCTAaHOBJICHHBIC HHIUBUyaTbHBIM YU€OHBIM TUTAHOM. VIHBAJIU/IBI U JIMIIA C OTPAHUYEHHBIMU
BO3MOXXHOCTSIMU 3JJ0POBbsI, UMEIOILIME HApYIIEHUSI OTMIOPHO-ABUTaTENIbHOIO afmnapara, JOIMyCKaloT-
Csl HA aTTECTAI[MOHHBIC UCTIBITAHUS B COTPOBOXKIEHUN aCCUCTEHTOB-COMPOBOKIAIOIIHNX.

[Tpouenypa mpoBeAeHHs] MPOMEXYTOUYHOM aTTecTaluu AJii OCOOBIX CIy4daeB H3JIOKEHA B
«[TonoxxeHnn 0 TEKyIEM KOHTPOJIC YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTECTAIIMH OOYJarOIIUXCS
o OIIOIT 6akamaBpuara, crienuanurera u Maructparypsl» @I'bOY BO HOxuOo-Ypanbckuit [AY
(2016 1.).

[IIkasa 1 KpUTEPUH OLIEHUBAHUSI OTBETA OOYUAIOLIETroCs IPECTABICHbI B TAOIHIIE.

[IIxana Kpurepuu onieHuBaHuUs

3HaHHE MTPOrPAaMMHOTO MaTepuaa, yCBOCHUE

O1leHKa «3a4TEHO» - o
OCHOBHOM M JIOMOJIHUTEIBHOM JINTEpATypHI, pe-
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KOMEHJOBAaHHOW MPOrpaMMOM JUCHMUILINHBI,
MPAaBUJILHOE PEICHHE 33aa4u (JI0MyCKaeTCs
HaJIMYHe MAJIO3HAYUTEIBHBIX OMIMOOK WJIN He-
JIOCTATOYHO MOTHOE PACKPBITHE COJIePIKaHUE
BOIPOCA, WU TIOTPEITHOCTh HENPUHIIUITHAIILHO-
r'o XapakTepa B OTBETE Ha BOIIPOCHI).
JIoTIOTHUTEILHBIM YCJIOBUEM TTOJTYYCHHS OIICH-
KH «3a4T€HO» MOTYT CTaTh XOPOIIHUE MOKa3aTe-
JI1 B XOJ€ NPOBCACHUSA TCKYIICTO KOHTPOJIA U
CHUCTEMaTHYeCKasi akTUBHAs paboTa Ha YUCOHBIX
3aHATUAX.

poOEIbl B 3HAHUSAX OCHOBHOTO MPOTPAMMHOTO
O1leHKa «HE 3a4TEHO» MaTepuaa, MPUHIUITHAIEHBIE OMUOKH MPH OT-
BETE Ha BOIPOCHI.
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Bomnpocsl k 3a4ety
Bei6op metona ananmusa. Kpurepun BbiOOpa: 4yBCTBUTENBHOCTD, PeJesl OOHAPYKEHHSI, CeIIeK-
TUBHOCTb, IPABUIILHOCTh, KCIIPECCHOCTh, CTOUMOCTb.
Ot6op mpoObl. [IpencTaBUTEHLHOCTh MPOOBI, YCPEMHEHHE, COKpAIICHHE M TOMOTCHHU3AIUS
po0. [ToaroroBka mpoOsl k aHaM3y. TpeboBaHUs pa3IUIHBIX (PU3UKO-XUMUYECKUX METOJIOB
K IpOOOIOrOTOBKE, XUMHUUECKUM (hOpMaM U MaTpHLIe.
AHaJIUTHYECKUN CUTHAJ M CTTIOCOOBI €r0 U3MEPEHHUSI.
OreHka MpaBUIILHOCTH pe3ybTaroB. Kputepuii BOCIpON3BOAMMOCTH PE3yIbTATOB.
OOwrast XapakTepUCTHKa CIEKTPabHBIX METO/I0B aHanu3a. Kiaccudukaius ceKTpalbHBIX Me-
TOJIOB aHAIN3a: ATOMHO-CIEKTPOCKOMUYECKHE M MOJEKYISPHO-CIIEKTPOCKOIMYECKHE METOIB,
a0bCOPOITMOHHBIE U YMUCCUOHHBIC METO/IBI.
ATOMHO-3MHCCHOHHAs (POTOMETPUSI TUITAMEHU
DOMUCCHOHHBIE TUIaMEHHbIE (POTOMETPBI, MPUHIUITHAIBHAS CXeMa.
ATOMHO-a0cOopOLIMOHHAsE cneKTpockonus. OOIMe aHaTUTUYECKHE XapaKTePUCTUKU METOJa.
CyiHocTh MeTo1a: 0COOEHHOCTH MOTJIONIEHHUS aTOMaMHU AJIEKTPOMArHUTHOTO H3ITyYEHHSL.
[TpuHtMnUanbpHAs cXeMa aTOMHO-a0COPOIIMOHHBIX CIIEKTPO(HOTOMETPOB.
AOGcopOuroHHasi CieKTpopoToMETpHusi pacTBOpoB. OOIIME aHATUTUIECKHE XaPAKTEPUCTHKH Me-
tona. OCHOBHOM 3aKOH cBeTomnoriomeHus (3akon byrepa-JlamGepra-bepa). OnTudeckas mior-
HOCTb, MOJISIPHBINA K03()(UIIMEHT MOroieHns. 3aKOH aIUTUBHOCTH, YCIIOBUS €70 BHIITOJHEHUSI.
[TpuHIMNHMATBHBIE CXEMBI YCTPOHCTBA CIIEKTPO(OTOMETPOB U (POTORIEKTPOKOIOPUMETPOB.
Mertoap! omnpesienieHus] COAep KaHUST aHATM3UPYEMOTO BEILIECTBA: METOJ] I'PaJyHpOBOYHOTO Ipa-
¢uka, meTos 106aBOK.

Metoasl TypOuanmerpun u Hedenomerpun. OCHOBHOE ypaBHEHHUE, HCIOJIb3yeMOe B TypOu-
TUMETPUUYECKUX METOJaX aHalMu3a, U BeJTMYMHBI, BXOJIIINE B 3TO ypaBHEHUE. JJocTonHCTBA U
HEJIOCTAaTKH METOJ0B He(PEIOMETPUHU U TyPOUTUMETPHH.

ITporeccol, MPOUCXOSIIHE B ANEKTPOXUMHUYECKUX slUCHKaX Ha TTOBEPXHOCTH 3JIEKTPOIOB U B MPU-
AIIEKTPOJTHOM MPOCTPAHCTBE B pe3yJIbTaTe MPOTEKAaHUsI AIEKTPUUECKOTO TOKA.

Kraccuguxanust s1eKTpoXuMHIECKIX METOJIOB aHAJIN3a TI0 IPUPOJIE U3MEPSIEMOro IapaMeTpa.
[Torenmmomerpusi. Ypasuenue Hepucra. MHauKaTopHbIE 37E€KTPOBI U SJIEKTPOJIbI CPAaBHEHUSI.

Y CTpOWCTBO U MPUHLIUT ASHCTBUSI CTEKISIHHOTO 3JIEKTPO/IA, €0 BOIOPOAHAS (DYHKITHS. .
HoHocenekTUBHBIE AJIEKTPOIbI C TBEPABIMHU, KUIKUMU U TJICHOYHBIMU MEMOpaHaMH.
XnopcepeOpsIHBIi AIEKTPO] CPAaBHEHHUSI.

[ToreHunomeTpuueckoe TUTpOBaHUE. THITBI peakluii, UCTIONb3YEMBIX B MOTEHIIMOMETPUUYECKOM
TUTPOBAHUH M COOTBETCTBYIOIIHME KPUBBIC TUTPOBAHHS.

Kynonometpus. 3akonsl @apazest. Kynonomerpel. BonsTamnepomerpus.

KonmykTomeTpust. DNeKTpOIpOBOIHOCT PACTBOPOB, MOJBIKHOCTE MOHOB. [IpsiMast KOHIyKTO-
metpust. Kongykromerpuueckoe Turposanue. [Ipakrniyeckoe npuMeHeHne KOHAYKTOMETPHH.

Ha3naueHnue »1eKTpOAOB CpaBHEHUS W TpeOOBaHUs, NpeabsBiseMble K HUM. [IpuBenute
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npuMepsl anekTponos I u Il pona.

24. VYCcTpoHCTBO M 00JaCTH MPUMEHEHHS CTEKIISTHHOTO AJIEKTPO/IA.

25. Xpomatorpadus KaKk METOJ pa3zeieHus 1 aHanu3a BeuecTB. Kiaccudukarms xpomarorpadude-
CKHMX METOIOB.

4.2.2. DK3aMeH

DK3aMeH He NMPeAyCMOTPEH YYEOHBIM IJIaHOM

4.2.3. KypcoBoii mpoekT/KypcoBas pabora

KypcoBoii npoekT/KypcoBas paboTa He IPeAyCMOTPEHBI YICOHBIM TIJITAHOM
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JUCT PETUCTPALIUY U3MEHEHUI

Homep
U3MEHe-
HUA

Howmepa nucros

3aMCHCHHBIX]

HOBBIX | aHHYJIMPOBAHHBIX

OcHoBaHMe U1 BHECEHUS N3MEHEHUHN

IMoamuce

PacmmgpoBka
HOJITHACH

Jlata BHeCe-
HHS UBMEHE-
HUA
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