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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy auCIMIUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (jomeHT) Bopooses B.H. (kadenpa 60TaHUKY U (PU3HOSIOTUN
pacrenutii, LleHTp 6uonoruu u negarorudeckoro oopasosanusi), VNVorobev@kpfu.ru ; noreHr, k.H. ['amixanosa V.A.
(xacbenpa 60TaHuKY U husmrosiornu pacteHudt, LleHTp Guosornn u negarorndeckoro oopasopanus), UAOgorodnova@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuooperaemMoii KoMIeTeHIUH
OIIK-6 CriocoOeH MCIOIb30BaTh B NPO(eCCHOHATILHOM AesATeIbHOCTH OCHOBHBIE 3aKOHBI (DH3HKH,

XUMUY, HayK 0 3eMJIe U OMOJIOTHH, IPUMEHATh METObl MAaTEMaTHYECKOr0 aHAIN3a U
MOIeTMPOBaHN S, TEOPETUUECKUX U IKCIIEPUMEHTATIbHBIX HCCIeJOBAHHMN, TPUOOPETaTh HOBBIE
MaTeMaTH4YecKre U eCTeCTBEHHOHAYYHbIE 3HAHU, MCIOJIb3ysl COBPEMEHHbIe 00pa3oBaTesbHbIE
11 TH(OPMALIMOHHBIE TEXHOJIOTHH;

[K-3 CriocoOeH 9KCIUTyaTHpoBaTh COBPEMEHHYIO alllapaTypy U 000py/10BaHUE /1Sl BHIIIOJTHEHUS
ITabOPaTOPHBIX M HAYYHO-HMCCIIEI0BATENBCKUX OMOJIOTNUECKHX paboT

OO6yyarnmuiics, OCBOUBIINI JUCHATUTAHY (MOJIYJIb):
HoyokeH 3HATh:

OcHOBHbIE (PUBUKO-XUMUYECKUE U MUK POCKOIIMUYECKHUE MEeTObI B OM0oJI0ruu. [IpuHIUIBI (PU3HKO-XUMHUYECKUX METOIOB
OMOJIOIMH Y MOJXO/bI K UCCIIEA0BAHUI0 OUOJIOTHYECKUX

00BEKTOB. HpaBI/IJIa 1 YCJIOBUA BBIITOJIHECHUS pa60T, TEXHUYCCKUX pPaCYE€TOB, O(I)OPMIICHI/IH NOJIy4Ya€MbIX pE3yJIbTATOB.
OCHOBHBIE 3dKOHOMEPHOCTU XUMUHN U (I)I/ISI/IKI/I, MNPUMEHUMBIE K U3YyYa€MbIM METOdaM HUCCICNOBAHUS OMOTIOrMYECKUX
00beKTOB. OCHOBHbBIE IpaBuiIa TCXHUKU 0e30MacHOCTH JJIA pa6OTI>I C HpI/I60paMI/I.

JloKkeH yMeTh:

BbinosiHATh 1abopaTopHbie paboThl AJIs1 UCCIIEA0BaHKUs OMOIOrHYecKUX 00beToB. OpHEHTUPOBATHCSI B COBPEMEHHOM
Hay4HO# uteparype. [IpuMeHsITh COBpeMeHHbIe (PU3MKO-XUMUYECKHE METOAB! B COOTBETCTBUU C OCTABJICHHBIMU
3aa4aMu. AHAIM3UPOBATh HOMyUYEHHbIE pe3y bTaThl. [10J1630BaThCS COBPEMEHHBIM 000PYJOBAaHUEM U IIPUOOpaMHU IS
BBINOJIHEHU I 1TAOOPATOPHBIX PadoT.

JlomxeH Bl1afeTh:

Hasbikamu pa6OTI>I C na60paT0pH1>1M 060pyIlOBaHI/16M 1 pEaKTUBAMMU. MCTOHOJ'[OFI/I‘ICCKI/IMI/I noaxoJaMu Jid aHaJIn3a
OHOJIOTHYECKUX OOBEKTOB. Hpoq)q)eCCHOHaHLHLIMH HaBBIKaAMU, H€O6XOHI/IMLIMI/I JId uanLHeﬁmero BBIITOJIHEHUA KYPCOBbLIX U
JUITJIOMHBIX pa60T.

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

CaMOCTOSITENIbHO TUIAHMPOBATh SKCIIEPUMEHTANIBHYIO padoTy. [Toa0upaTs HEOOXOIMMbIE METOMIBI UCCIIEIOBAHNUS B
3aBHCUMOCTH OT TIOCTABJICHHOM 3a/1a4i. BBIMOJIHATE OCBOEHHbIE B PAMKAX U3YYEHHUS UCIIATUTMHBI 9KCIIEPUMEHTAJIbHBIE
METO/IbI aHAIM3a OMOJIOIMYECKUX OOBEKTOB.

2. Mecto gucuumiunasl (MoayJisi) B ctpykrype OIIOII BO

Hauaast qucruruivHa (MOayJib) BKoveHa B pazaen "B1.B.08 Nucnurumast (MOxysm)" OCHOBHOM MPO(hecCHOHANTBHOMN
ob6pazosarenbHol nporpammsl 06.03.01 "Buosnorus (Buosnorust)” u orHocurcs k yactu OITOIT BO, ¢opmupyemoii yyacTHUKaMu
00pa30BaTe/IbHBIX OTHOIIECHHUH.

OcBauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € IHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAaMOCTOSITEIbHYIO
padoTy obyuarommxcs

OO611ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) eMuHUI(b) HA 72 Jaca(oB).

KonraktHast pabota - 36 vaca(oB), B ToM umcre jJekuun - 10 yaca(oB), npaktuueckue 3ausartus - 0 yaca(oB), 1abopaTtopHbie
paboTsl - 26 yaca(OB), KOHTPOJIb CAMOCTOSITEIbHOM paboThl - 0 yaca(oB).

CamocrosTenbHast padoTa - 36 yaca(oB).
Kontposns (3auér / 3x3amen) - 0 yaca(oB).
dopma MPOMeEKYTOUHOTO KOHTPOJISI JUCHMIUIMHBL: 3a4€T B 5 cemecTpe.

SAEKTPOHHBH
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pa3pesbr mucuumnimmb / Ce- |Texuun,Texuun|lIpakra-[lIpaktu-/lagopa-/laGopa-| TeJb-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
1 Tema 1. PU3UKO-XUMUYECKUE METO/IBI B U3YUYCHUN 5 2 0 0 0 6 0 4
(pM3HOIOTMYECKIX MPOLIECCOB
2. |Tema 2. CniekTpajibHble METOABI aHAJIN3A 5 4 0 0 0 10 0 16
3. Tema 3. DIeKTpOXUMHUYECKHIE METOIbl aHATIHN3a 5 4 0 0 0 10 0 16
Mtoro 10 0 0 0 26 0 36

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. PU3NKO-XUMUYECKHE METOAbI B H3y4eHHH (PU3HOJIOTHYECKHX MPOIECCOB

DUBNKO-XUMHUYECKHE METOIbI aHAI3a (I/IHCprMCHTaHI)HI)IC MeTOI[bI) U UCCIIeJJIOBaHUSA ? 3TO YCJIIOBHOE Ha3BaHUE 0O0JIBIIIOrO
YHUCIia CIOCOO0B KOJIMYECTBEHHOTO M KaUeCTBEHHOTO OIIpeCJIEHNA BEUIECTB, KOTOPBIC MPEAIOoJIaraloT IpuMEHEHUE JOBOJIbHO
CJIOJKHBIX, U3BMEPUTEJIbHbIX HpI/I60pOB.

B ocHOBe (PUBMKO-XUMHUYECKIX METOAOB JIeKAT 3aKOHBI (DU3UKH U (PU3UIECKON XUMHH, a ammapaTypHoe 0popMIICHIe
OCHOBAHO HA MMPUMEHEHNH COBPEMEHHbIX JIOCTHKEHUI ONTHKU U 31eKTpoHUKH. Hanbosbiee npakTHUeCKoe 3HAYEHHe Cpein
(PU3MKO-XUMUYECKMX METOZIOB UMEIOT CJIeAYIOIIHe:

1) cekTpajibHble U Ipyrye ONTUIECKHe METO/IBI;
2) 3MIEKTPOXUMUYECKUE METObI;
3) xpomarorpauieckue MEeTO/bl aHaIN3A.

I'pymma CrieKTpaibHBIX U JPYTHX ONTHYECKUX METOJOB aHAJIM3A - BKIIOYAET METObl SMUCCUOHHOM aTOMHOM CIIEKTPOCKOIINH,
ATOMHO-a0COPOLIOHHON CIIEKTPOCKOITHH, JIEKTPOHHON U MH(PPAKPACHOH CIIEKTPOCKONHH, CIEKTPO(OTOMETPHH U Apyrue
METO/Ibl, OCHOBaHHBIC HAa U3MEPEHUH PA3IMYHBIX 3 (HEKTOB NPH B3aUMOJEHCTBUM BEILECTBA C JIEKTPOMArHUTHBIM
u3IyvYeHueM. ['pynma 3eKTpOXMMUYECKUX METOJIOB aHaIN3a, OCHOBaHA HA N3MEPEHUH JIEKTPHIECKOH IPOBOJUMOCTH,
TIOTEHIMAJIOB U JPYTHX CBOMCTB, BKJIIOYAET METObl KOHIYKTOMETPUH, NOTEHIIMOMETPHH, BOJIbTAMIIEPOMETpUH. B rpyrmy
XPpOMATOrpapuuecKux METOIOB BXOISAT METOIbI Fa30BOM U ra305KUIKOCTHOM XpoMaTorpaduu, KUAKOCTHOM
pacrpeeuTebHOR, TOHKOCIOWHOM, HOHOOOMEHHOM U IPYrUX BUIOB Xpomarorpaduu.

Tema 2. CnexkTpaJibHble METOAbl AHAAN3A

CrieKkTpabHble METO/IbI aHAJIM3a OCHOBAHBI HA B3aMMOJICHCTBUMN SJIEKTPOMArHUTHOTO U3JTyYEHHUSI C BEIECTBOM.
_HOFI/I‘{HO BBIICJIUTH IBa cnyqaﬂ TaKoro B3aMMOﬂeﬁCTBMHI

1 - U3TyYeHre HAIPABJIAETCS HA BEIIECTBO M YACTUYHO UM MOIJIONMAETCsI - aOCOPOIMOHHAS CIIEKTPOCKOITHS;

2 - 06J1aCTh CHEKTPAIbHOIO aHAIN3a COOCTBEHHOTO U3JTy4YeHH 1 BEIECTBA, IPUBEJEHHOTO B BO30YKIEHHOE COCTOSTHUE
KaKUM-JTMOO0 TIOCTOPOHHUM UCTOYHHUKOM SHEPTUM - SMUCCUOHHAS CIIEKTPOCKOIMHS.

B 6uonoruu u OpraHH‘-ICCKOfI XUMMU [UI UCCIIEN0BAHUA CTPOCHU A MOJIEKYJT Yallle BCErO UCIIOJIb3YIOTCA CICAYIOIINE O6J'[EICTI/I,
pasmyaronmuecs 3H6pl"H€fI KBAHTOB!:

- HamOosbLas Heprus Tpedyercs i BO30YKAEHHUs IEKTPOHOB; 3Ta SHEPIHsl COOTBETCTBYET M3JIyUEHHIO B
yAbTPaUONIETOBOM ¥ BUIMMOW 001aCTH (3JIEKTPOHHASI CIIEKTPOCKOIIHS);

- MEHBIIKE 3aTPaThl SHEPIUU HEOOXOVIMBI JIJISI I3MEHEHHUs KOJIeOaTeIbHBIX YPOBHEN MOJICKYJIBI, CBSI3aHHBIX C H3MEHCHUEM
IUTAH

CBsI3eii M yrJIoB B MH(ppakpacHoO! obactu (KonedaTebHas CIeKTPOCKOIH )

- ellle MEHbINAsI SHEPIHsl HeOOXOAMMA TSI IEPEOPUEHTAINH CITIMHOB S7Iep, KOTOpast MOXET BHI3BIBATHCSI KBAHTAMU
PaaMoYacTOTHOrO U3JTyyeHUs! (CIEKTPOCKOMUS SIIEPHOr0 MATHUTHOIO PE30HAHCA).

ATOM, MOH WJIM MOJIEKYJIa, TIOTJIONIAst KBAHT CBETa, IEPEXOUT B O0Jiee BHICOKOE SHEPrETUIECKOE COCTOSIHUE C OCHOBHOTO,
HEeBO30YKJEHHOTO YPOBHSI HA OJIMH U3 OoJiee BHICOKHUX, Yallle BCEro Ha MepBbiil BO30YK/IECHHBIH YPOBEHb.

B ocHoBe uccieioBaHus ONTUYECKUX CBOMCTB PacTBOPOB JICKUT ocnabJjeHue MOHOXPOMATHUYECKOI'0 CBETOBOI'O JIy4da, KOTOPOE
IpOUCXOOUT 1O TPEM IMPUYUHAM:

SAEKTPOHHBH
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1- paccesHue cBeTa MyTHOM CpeloH;
2- 4acTh NAJAOLIET0 U3IyYeHHs MOKET OTPakaThcsl IIOBEPXHOCTHIO 00pasLia;
3- HOIJIOIIEHHUE BEIECTBOM.

3akoH Byrepa?/lamGepra yTBEpKIaeT, YTO OJMHAKOBBIE CJIOM OJJHOTO U TOTO K€ BEIIEeCTBA MOTJIONIAI0T CBET B OIMHAKOBOM
CTEIEHN HE3aBUCHUMO OT MHTEHCUBHOCTH IAJaOIIErO MOTOKA:

1=10-107? k1,
rae | 7 cioit pacTBopa, K - KO3((DUITUEHT MOTJIONIEHNs, KOTOPHIN 3aBUCUT OT ONTUYECKUX CBONCTB BEIeCTBa, | ? BRIXOAAIINI
CBETOBOM MMOTOK, 10 ? MOHOXPOMATHYECKHIA CBETOBOI MOTOK.

DHeprus KBAaHTOB MH(PPAKPACHOTO U3Ty4YEHHs 3HAUYUTENbHO HUKE UHTEPBAJIOB MEXAY IEKTPOHHBIMU SHEPreTUYECKUMU
YPOBHSIMH, [TOSTOMY COCTOSTHHE 3JIEKTPOHHOM 000JIOUKH TPH TOTJIONIEHUH NH(PAKPACHBIX JIyuell He u3mMeHsiercsi. B
HOTJIOLIEHNN MH(PAKPACHBIX M3JTyYeHUI BEIIECTBOM NPUHMUMAET Y4acTHe CUCTEMA KOoJleOaTeIbHbIX SHEPreTUUECKHUX YPOBHEH
MOJIEKYJIbl, PACCTOSIHME MEKy KOTOPBIMU COOTBETCTBYET SHEPIMU KBAaHTOB MH(PAKPACHBIX JTyUeil.

KonebarenbHble crieKTpbl 00YCIIOBJIEHH! B TIEPBYIO OYepeib CMEIIEHUSIMH sIep aTOMOB, BeseacTre 3toro no MK-crektpam
MOHO YCTaHaBJIMBATh CTPYKTYPY MOJIEKYIL.

Kouneb6anust MoJIeKyJ1 MPOSIBIISIIOTCS B CIIEKTPax MOIJIONIeHHs] B MH(ppaKkpacHoi oonacTu. OCHOBHBIMU THIAMU KOJIeOaHUI
SBJIAIOTCS BaJICHTHbIE U Je(POPMallIOHHBIE.

BasieHTHBIMU KOJIEOaHHUSMH HA3BIBAIOTCS KOJICOAHUS siiep ATOMOB BJOJIb JIMHUM CBSI3H, OHU 0003Havatotcst OykBo# v (vC=C,
vC=0 ). [1pu6nXeHHON MEXaHUIECKOW MOJICIBIO BAJICHTHBIX KOJICOAHHUI MOXET CIIY’KUTh CHCTEMa U3 BYX IIAPOB, CBSI3aHHBIX
KECTKOU TPy KUHON

DMUCCUOHHBIN Cl'[eKTpaJ'[l)Hblﬁ aHaJIn3 ABJACTCA OAHUM M3 CaMbIX PAaCIIPOCTPAHEHHBIX METOJOB UCCJIEAOBAHUA KaK MaCCOBOI'oO
COCTaBa aKTUBHBIX YaCTHUII, TaK U TETEPOrC€HHBbIX IJIA3MEHHBIX ITPOLIECCOB. B ocHoBe METOAA JICKUT PETUCTPpaAlnA COOCTBEHHOI'O
N3JIyUYCHUA BO36y)K)leHHbIX 4acTull IJ1a3Mbl 1 YCTaAHOBJICHHUE Koppenﬂuuﬁ MEXKY UHTCHCUBHOCTBIO U3JTyYEHMA,
KOHICHTPaUUsAMU aKTUBHBIX YaCTUIl U T€TEPOr€HHBIX IPOUECCOB C UX YYACTUEM.

Hcnyckanne aToMamMy CBETOBOM HEPTUH IIPOUCXOUT 34 CUET M3MEHEHHsI BHYTPEHHEH SHEpruu, 00yCIOBJIEHHOW B3aMHbBIM
PAacroJIo)KeHNEM sIIpa aTOMa U OKPYKEHHEM €ro 3JIeKTPOHOB. 3aKOHBI aTOMHOI AMHAMMKH TaKOBbI, YTO ATOMBI MOTYT
HaXOJUTHCS TOJIBKO B ONpPEIe/ICHHBIX SHEPTeTHYECKUX COCTOSIHUSX, T.€. 00JIaJaTh TOJIBKO ONpeieJIeHHbIMH 3aacamMu
BHyTpenHel sHeprun EO, E1, E2 u T.0. B HOpMansHOM cocTosTHUM aTOMBI 0071a1a10T MUHUMansHOU sHeprueit EQ. s toro,
YTOOBI MOJIYYUTh U3ITyUYeHUE ATOMOB, MOCIIEAHIE HEOOXOIUMMO BO30YIUTh, COOOIIMB UM SHEPIHUI0, IEPEBOISAILYI0 ATOM B OTHO
W3 COCTOSTHMH ¢ O0J1ee BBICOKMM YPOBHEM SHEPIUH.

Tema 3. DaeKTpoXUMUYECKHE METOIbI AaHAIN3A

DJIeKTPOXUMHUUYECKHE METO/Ibl aHAJIM3a OCHOBAHbI HA UCIIOJIb30BAHUU

3JIEKTPOXUMHYECKHX MTPOLIECCOB, IPOUCXOSAIINX B JIEKTPOIUTUIECKOMN

si9elike (raJbBaHUMYECKOM dJIEMEHTe, [eNH). DIeKTPOIUTHIeCKasl TueiiKa

NpeaACTaBIIACT coboi INIEKTPOXUMHUYECKYIO CUCTEMY, COCTOALILYIO U3 JICKTPOAOB U IJICKTPOJIMTOB, KOHTAKTUPYIOIUX MEKAY
coboii. Ha T'paHUIIE paaejia (1)213 MOXKET HIPOUCXOAUTD JICKTPOAHAA PEAKIIUSA MEKAY KOMIIOHEHTAMUN

3THX (ha3, B pe3yIbTaTe KOTOPOM NEKTPUIECKUH 3apsi NEPEXOJUT U3 OTHON
(bazsl B apyrylo, 1 Ha Mexda3HOH IrpaHUIle YCTAHABIMBACTCS TIOTEHIMAT. B
COCTAaB JICKTPOJIUTUYUECKOM STYSHKHU BXOIAT [Ba WM TPU SJEKTPO.A, OIMH U3
KOTOPBIX - HHAWKATOPHBIN WX pabOYIMii, BTOPOH - 3JIeKTPOJI CPaBHEHUS U
TPETHH - BCIOMOTaTebHBI. DIeKTPO, IeHCTBYIOINI KaK JaTUrK, pearupys

Ha CI)EIKTOP BO36y>KHeHI/I$I 1 Ha COCTaB pacTBOpa (He OKa3bIBasd BJIMAHUA HA COCTAB PaCTBOPA 3a BPEMSA I/I3MepeHI/I${), ABJIACTCA
UHIUKATOPHBIM. SHGKTPOII

CPaBHEHHsI CITY)XHT [UIS CO3/IaHMsI M3MEPHUTEIBHOM LIeMH 1 MOICP/KAHIUS TIOCTOSIHHOTO 3HAYEHNSI TIOTEHIMAIA HHINKATOPHOTO
(paboyero) 3exTpoa.

I/ICHOHb3yeMLIﬁ B TpeXBJ’[CKTpO)IHOﬁ sTYeriKe BCIIOMOTaTeIbHbII QJICKTPOJ
(HpOTI/IBOSHCKTPOH) BMECTE C pa60‘{I/IM SJICKTPOAOM BKJIIOYEH B LECIIb, YCPE3

KOTOPYIO IPOXOAUT BHCKTpI/I‘{CCKI/Iﬁ ToK. B cocraB BHCKTPOHHTHHCCKOﬁ

STYEUKH MOT'yT BXOAUTb ABA WACHTUYHBIX 3JIEKTPOAA, BBIIIOJTHAIOIINX OAUHAKOBYIO (l)yHKL[I/HO.

SHCKTPOXI/IMI/I‘{eCKI/IC METO/Ibl aHaJIM3a OCHOBAHbI Ha UCIIOJIb30BAHNUHU 3aBUCUMOCTHU JICKTPUYECCKUX IMApaMETPOB OT
KOHIECHTpaluu, Mpupoabl 1

CTPYKTYphI BELIIECTBA, YIACTBYIOIIETO B JIEKTPOAHOMN (JIEKTPOXUMUIECKOH)

PeaKIuu UK JeKTPOXUMHUUECKOM Ipoliecce MepeHoca 3apsaoB Mexay aaektpogamu. CornacHo pekoMmenaanusm MIOTTAK
DJICKTPOXUMUYECKUE METO/IbI

aHaJIM3a MOXKHO KJ1acCU(UIIMPOBATH CIIEAYIONUM o0pa3om: 1) meTos! 6e3

MIPOTEKaHUS JIEKTPOAHON PEakiluy, B KOTOPBHIX CTPOSHUE TBOMHOTO JEKTPUUYECKOro CJIOs B pacueT He MPUHUMAETCs
(KOHOYKTOMETpHUSI); 2) METOH,

SAEKTPOHHBH
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OCHOBaHHBIE Ha JIEKTPOJHBIX PEAKLUAX B OTCYTCTBUE TOKA (IOTEHIMOMETPHUS) WK MOJ TOKOM (BOJIbTaMIIEPOMETPHS,
KYJIOHOMETpU$, 3JIEKTPOrpaBUMETPH)

5. IlepeyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThI 00yJaIOMMXCs M0
JUCHUIUINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HemocpeAcTBeHHOro yuacTtust. CamocrosiTenbHas paboTa MojipasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesibHas paboTa 00yYalomMXCs BKIIOYAET KaK ITOJTHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUINHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBaUBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSITEIbHOM paboThl 00YYaIOIIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aH1sI, HATIPABJIEHHBIE Ha 3aKPETUIeHNE 3HAHWI U OTPaOOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U IPOMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIHHE.

OpraHu3aiysi CaMOCTOSITETIHON padoThl 00y UAIOIIMXCS perJlaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3aluK U OCyIIECTBIEHNA 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTe/IbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAK/IEH IPUKa30M
MuHucTepcTBa HayKu U BhIciiero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Oeneparmm Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALUN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/IeHII "

VYcraB (eepanbHOro rocyIapcTBeHHOI0 aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCKmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacropsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

National Center for Biotechnology Information - https://www.ncbi.nlm.nih.gov/

[pakTryeckas MosekyisipHas ouosorus - http://molbiol.edu.ru/

PU3NKO-XUMNYECKUE METOJbI AHAJIU3A - http://www.xumuk.ru/encyklopedia/2/4765.html

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHHUILIUHE (MOIYJII0)

q)OH,H OLICHOYHBIX CPEACTB I10 JUCHUILIMHE (MOHyJ’IIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE SHHHHfI, yM€HHf7I 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEACTB BKIIOYACT OLECHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMC)KyTO‘-IHOfI aTTeCTalluu.

B ¢onIe 011IeHOYHBIX CPENICTB COAEPKUTCS ceayomas HHPOpMaIus:

- COOTBETCTBHE KOMIIETCHITNI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUYeHHs TI0 TUCIUTUTIHE (MOYIIIO);

- KpUTEpHHU OLIEHUBAaHUS C(DOPMUPOBAHHOCTH KOMITETEHITU;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU O JUCHUILIMHE (MOIYJIIO);

- OMHCaHUE MOpsIAKa IPUMEHEHHS U IIPOLIEAYPHI OLIEHIUBAHUS s KKIOTO OLICHOYHOT'O CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXIOTO OLIEHOYHOI'O CPE/ICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJIIOUas TpeOOBaHMUs, MPEAbSBISIEMbIC K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IMIHBIX THIIOB.

DOoHJI OLIEHOUHBIX CpE€ACTB O AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x IporpamMmMe JUCHUITTMHBI (MO)lyJ'IIO).

7. IlepeyeHnb UTEPATYPhL, HEOOXOAUMON JJIsI 0CBOEHHUSI U CIUILIUHBI (MO 1yJIsl)

OcBoeHMe QUCLUIUTMHBI (MOYJIs1) TIPeIoaracT u3y4eHrue OCHOBHOM 1 JOMOTHUTEIBHON y4eOHOM tnTepaTypsl. JIuteparypa
MOXET OBITh JOCTYITHA 0OY4YalOIMMCS B OTHOM M3 ABYX BapUaHTOB (JIMOO B 000MX M3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOOGHaﬂaTCHHMI/I;

- B evatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yyarompecs HoayyaoT y4eOHyIo JTUTepaTypy Ha
abOHEMEeHTe TI0 YATATEIbCKUM OMJIeTaM B COOTBETCTBHH C MPABHJIAMU IOJIb30BaHus HaydHoi OMOIMOTEKON.

SHCKTPOHH])IC n3JaHuA JOCTYITHbI JUCTAHIIMOHHO U3 J'I}O60ﬁ TOYKHU IIPpU BBEACHUN O6y‘lal()1Lll/lMCﬂ CBO€TO JIOTMHA 1 IapoJid OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [1pn UCronb30BaHNM TEYaTHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJKEeH OBITh YKOMILJIGKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emmuispa (st odydatomuxcst o ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakKI0ro U3 U3JaHUIl OCHOBHOM UTepaTyphl M He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENIBHON IUTepaTypsl Ha
KaX/10r0 00y4YalolIerocsi U3 Yucia Jiuil, OAHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

3AE
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[epeueHb OCHOBHOI M IOTIOJHUTENIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIJIsi OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexkn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Kasun B.H., YpBannesa I'.A.u3uKo-XUMHYECKH1E METO/IbI UCCIIEJOBAHMUS B 9KOJIOTMH 1 Ouosioruu: YuedHoe nocodue / SIpoci.
roc. yH-T. flpocnasis, 2002. 172 c. - http:/lib.yar.ru/yarcln/edoc/yarsu/pdf/187500.pdf

Koporkosa E.J. ®u3nko-xumMudecKkreMeTo bl Uccaea0BaHus 1 aHam3a: yuyeoHoe nocodue / E.M. Koportkosa, T.M.
I'mapynmna, HM. [Iy6osa, O.A. BopoHoBa; ToMckuii mosmtexHndecknil yuusepeurert. - Tomck:M3a-BoTomckoro
MOJIMTEXHUYeCKoro yHuBepeurera, 2011. - 168 c. - https://studfiles.net/preview/6160190/

Hayynas cets - http://nature.web.ru/
Hayunast snextponHas 6udimoreka - http://elibrary.ru
IMoprau pecypcoB 1o GuotexHoJoruuy - http://www.expasy.org/

9. MeToauuyecKHe YKa3aHUA A 00YUAIOMIMXCS 10 0CBOEHHIO JUCHHUILIHHLI (MOXyJIsI)

Bujg paéot MeToaunuecKkne peKoMeHIamun

JIEKLNN Martepual, 3aKkOHCIIEKTHPOBAHHBII Ha JIEKIMSX, HEOOXOIMMO PeryJIsipHO NPopadaThBATh 1 AOTIOJIHSTH
CBEICHUSIMU U3 APYTUX UCTOYHHUKOB JIUTEPATYPBbI, IPEICTABICHHBIX HE TOJBKO B IPOrpaMMe AUCLUIIINHEL, HO U B
TIEPHOIMUECKMX U3JAHMIX.

ITpy M3yyeHnn JMCLIMIUIMHBI CHaYaIa He0OOX0UMO IO KaXKI0! TeMe MPOYMTaTh PEKOMEHIOBAHHYIO JINTEPATypy U
COCTaBHUTb KPATKUIl KOHCIIEKT OCHOBHBIX ITOJIOKEHHUI, TEPMUHOB, CBECHHUH, TPeOYOLMX 3aIOMUHAHNUS 1
SIBJISIIOIIMXCS] OCHOBOIIOJIATAIOIIMMHK B 3TOH TeMe /11 OCBOEHH S MOCIeyI0IMX TeM Kypca. s pacimmpenus
3HAHUSA 110 JUCIUIUIMHE PEKOMEHIYeTCsI MCIIOIb30BaTh IHTEpHET-pecypehl; MPOBOAUTD MIOUCKH B PA3INYHBIX
CHCTEMaXx M UCIIOJIb30BaTh MaTEPHUAIBI CAiTOB, PEKOMEHJOBAHHBIX MIPEMOJABATENIEM.

nadopatopHbie | Kaxaplil cTyieHT BeieT pabodyio TeTpaip, opopMIeHHEe KOTOPOU JOJKHO OTBEYaTh TPeOOBAHUSAM, OCHOBHBIC U3
padoThI KOTOPBIX CJIEyIOIIHeE:

- Ha TUTYJILHOM JIMCTE YKa3bIBAIOT MPEIMET, KYPC, TPYIILY, MOArPYIITy, (haMHUJIHIO, UM, OTYECTBO CTY/ICHTA;

KaXk1ylo paboTy HyMEpYIOT B COOTBETCTBUM C METOJUYECKIUMH YKa3aHHUSIMH, YKA3bIBAIOT ATy BBINOJIHEHUSI

padoTs;

- MOJIHOCTBIO 3aITMCHIBAIOT Ha3BaHUe paboThl, 11€J1b U IPUHIIMI METO/a, KPAaTKO XapaKTepU3yIoT X0/

9KCIEPUMEHTa U OOBEKT MCCIIeOBAHMS;

- IIPY HEOOXOIUMOCTH MPUBOJISIT PUCYHOK YCTAHOBKU; PE3yJIbTAThI OMBITOB (PUKCUPYIOT B BUJIE PUCYHKOB C

00s13aTeJIbHBIMU TTOJIUCSIMY K HUM, a TaKKe TaOJIMIbl MM ONMCHIBAIOT CIIOBECHO (XapakTep odopMIIeHHs paboThl

OOBIYHO YKa3aH B METOJIMUECKUX YKA3aHUSIX K CAMOCTOSITEJIbHBIM paboTam);

- B KOHIIE KaX/I01 paOOTHI JIeJIaloT BHIBOJ, MM 3aKJII0UYEHUE, KOTOPble 00CYKIAI0TCSI ITPY MOABEAESHUN UTOTOB

3aHSTUA.

CaMOCTOSI- [Tpu BBIOIHEHUH CaMOCTOSITENILHOI pabOTHI IO HAIMMCAHMIO pedhepaTa CTyJEHTY HEOOXOAMMO: IPOYUTATh
TeJIbHasl padoTa | TeOpeTHYEeCKHI MaTepral B peKOMEHIOBaHHOH JIUTepaType, NeprHoINIecKUX N3IaHUAX, Ha VIHTepHeT-caiTax;
TBOPYECKH IepepaboTaTh U3yUEeHHbI MaTepHall U MPEeJICTABUTH ero I oT4eTa B opMme pedepara,
MIPOMJITIOCTPHPOBAB CXEMaMH, JUarpaMmamH, (hoTorpadusMi 1 pUCyHKaMH.

3a4eT Mertoanveckrie peKOMEHAAIMH IO MOATOTOBKE K 3a4eTy

1. TToaroToBKa K 3a4eTy 3aKJII0YAETCSA B U3YUYEHUH U TINATELHON MPOpabOTKe CTYAEHTOM Y4eGHOro MaTepuasa
JMCLUTUIMHBI C YYETOM y4EOHUKOB, JIEKIIMOHHBIX M CEMUHAPCKHMX 3aHATHIA, CTPYIITMPOBAHHOM B BHIIE
KOHTPOJIbHBIX

BOIIPOCOB.

2. 3ayer 1o Kypcy NpOBOJNUTCS B BUIE TECTUPOBAHUS WK 1O OuyieTaM. B ciiydae mpoBeieHHsT KTOrOBOTO
TECTUPOBAHMS BEYIIEMY MIPEMOJABATENIO IPEJOCTABIISETCS MPABO BOCIOb30BAThCS IIPUMEPHBIMU TECTOBBIMU
3aJJaHUSIMU UJIK COCTABUTh HOBBIE TECTOBBIE 3a/IaHUs B TOJJHOM COOTBETCTBUM C MATEPUATIOM y4eOHON
JMCLIUATTMHBI.

10. ITepeyenp nH(OPMAMOHHBIX TEXHOJIOTHI, HCIOJb3YeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeILHOr0 Mponecca
N0 JUCIMILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIIPABOYHBIX
cucrTeM (IpH HEOOXOUMOCTH)
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[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MpoIiecca MO JUCIUILIIHE
(Momymo0), BKJII0Yasi IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOX0IUMOI [IJIsl OCYIIEeCTBJIEHUS 00Pa30BaTEJILHOrO
npouecca no JAUCHUmInHe (MoIyJII0)

MaTepI/IEU'II)HO-TCXHI/I‘{eCKOC obecrieueHre 06pa30BaTeJ'II)HOFO mponecca 1no AMCuuIinHe (MO)IYJ'IIO) BKJTIOYAET B ceOs cieaymomue
KOMIIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM pabOThl 00yYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIIELIMAIM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYJbs1) U OCHAIIIEHHbIE KOMITBIOTEPHON TEXHUKOW C BOZMOXKHOCTHIO MOAKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedeHrem JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTeibhyio cpeny KOV.

VueOHble ayJUTOPUH JJIs1 KOHTAKTHOHM padoTHI C MPeroaBaTesieM, YKOMILIEKTOBAaHHbIE CIIEIMaIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJbS1).

KomrmbioTep 1 IprHTEp AJIS paciedaTKy pa3JaTOYHbIX MaTepHasioB.
MynbTuMeuiiHas ayAUTOPUSI.

Crenpanu3upoBaHHasi 1abopaTopHsl.

Crenuanu3upoBaHHas J1abopaTopusl.

Crenpanu3upoBaHHasi 1abopaTopHsl.

12. CpeacrBa ajantanuu Mpeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCs HHBAJIUI0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6paSOBaTCHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06JI€I“~IaIOHII/IC
BOCIIpUusTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOIO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPe00pa30BaHusl B albTepPHATHUBHBIC
(bopmbl, yIOOHBIE /17151 Pa3IMUYHBIX MOJIb30BATEICH;

- CO3JaHMUEC€ KOHTCHTA, KOTOpLIfI MOJKHO NPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U H306pa)l(eHHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIaBUATYyPbI;

- CO3/IaHNe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 3 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSMH CIIyXa MOJTy4and MH(OOPMALUIO BU3YAIbHO, C HAPYLLIEHUMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HaBbIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIUH AJIs Iepeau MHGOPMALMY, OPraHNu3aLy pa3InyHbIX (hOpM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTesieM, B TOM YHcie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHUS] BUPTYAJIbHBIX JIEKIIUI C BO3MOKHOCTBIO B3aMMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEJEHNsI CEMUHAPOB, BRICTYIUIEHHS C JOKJIAIAMU 1 3aILUTHI BHITOJTHEHHBIX PaOOT, IPOBEASHNUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHOMN paboTHI;

- IPUMEHEHUNEC TUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTHI IUIs OpraHnu3altun (pOpM TEKYHIETro U MIpOMEKYTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIFHOCTHU CIaui 00YYaIoIIMMCsl MHBIUIOM WM JIMLOM C OrpAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOH aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEIBHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAaYn 3a4éTa Win 9K3aM€Ha, IIPOBOAUMOIO B MUCbMEHHOI CI)OpMG, - He Oostee uem Ha 90 MMHYT;

- TIPOJIOJKUTEHHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00yYaloIIerocs pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

[Iporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBaHusmMu PI'OC BO u yyeOHbIM 1u1aHoM 110 HarpaBienuio 06.03.01
"Buosnorusa” u npodumo noarorosku "buonorus”.

SAEKTPOHHBH
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Iporpamma mucirumab "®usnko-xumMudeckue Metoanl B 6ronoruun'; 06.03.01 "Buonorus”.

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.08 ®usuko-xumuueckue memoowl 8 Guon0euu

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku: 06.03.01 - buonorus

IIpocuss noaroroBku: buonorus

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTeparypa:
1o yreepxaeHHomy crnucky Hb:
KysuernoB B.B., ®uznonorus pacrenmii : yueonuk / Bi.B. Ky3neuos, I'.A. [Imurpuesa. - M. : A6puc, 2012. - 783 c. - ISBN
978-5-4372-0046-9 - Tekcr : anexktponHbli // DBC 'KoncynbranT crygenTa’ : [caiir]. - URL :

https://www.studentlibrary.ru/book/ISBN9785437200469.html (nata oopamienus:: 02.10.2020). - Peskum nocryna : o
IOAITMUCKE.

JomoHuTeJIbHAS JUTEparypa:
110 yTBepkAeHHOMY criucky Hb:

1. TpetpsixoB H.H. ®usnomnorus u OMOXMMHS CeTbCKOXO3SMCTBEHHBIX pacTeHmid: yaeOHuK - Mocksa: KomocC, 2013 - 656c¢. -
URL.: https://www.studentlibrary.ru/book/ISBN5953201850.html (gara obpamenus: 20.02.2021). - Pesxnm goctyna: mo
TIOZITIHCKE.

2. Banosa (Konsuiosa), B. [I. ®usnko-xumrdeckre MeTo bl aHamm3a : mpakTukym / B. J1. Banosa (Komeuiosa), JI. T. Abecan3e.
- 2-e 3., crep. - Mockea : M3marenbcko-ToproBast Koprioparus 'amkos u K-', 2020. - 220 c. - ISBN 978-5-394-03534-0. -
Tekcer : anexkrponnsiit. - URL: https://znanium.com/catalog/product/1092950 (nata oopamenus: 24.04.2020). - Pexxum
JOCTYTIA: TIO TIOATTUCKE.

3. OU3UKO-XUMHUYECKUE METObl aHAIM3a: JlabopaTopHblil paktiukym/Jlynenkol .K., AnapueBA.U., AnekcanaposaT.Il. u mp. -
Hosocuoupck : HI'TY, 2010. - 87 c.: ISBN 978-5-7782-1543-6. - Tekcr : anexTpoHHsIit. - URL:
https://znanium.com/catalog/product/546598 (nara obpamenus: 24.04.2020). - Pexxum goctyna: o noanmcke.
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Iporpamma mucirumab "®usnko-xumMudeckue Metoanl B 6ronoruun'; 06.03.01 "Buonorus”.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B.08 ®usuko-xumuueckue memoowl 8 Guon0euu

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 06.03.01 - buonorus

IIpocuss noaroroBku: bronorus

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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