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AHHOTanus padoyeid mporpaMMbl JUCUHUIJINHBI

Jucunnnnaa «Du3nyeckne METOIbl aHAIM3a OKPYXKAKOIIEH Cpeap» BXOIUT
B 0@308y10 4acTh 00pa30BaTEILHON MPOTpPaMMBI  Oaxanaspuam TIO HATPABICHHUIO
05.03.06 «9KoJIOTHS U1 IPUPOJIONIOIB30BAHUEY.

JIMCIUIUIHA peann3yeTcsl B MHCTUTYTE SKOJOTUHA U YCTOMYMBOTO Pa3BUTHS B 3
cemecTpe 2 Kypca Kadeapoi Gpu3nueckoi 3IeKTPOHUKH.

Bpsn nmu cTOUT TOBOPUTH O 3HAYEHUU 3TOM AUCIUIUIMHBI B CUCTEME MOATOTOBKU
9KOJIOTOB, MO0 HEBO3MOXKHO TIPEJCTaBUTH cebe MojaydeHue uHpopMamuu o cpeje
oOWTaHus, CIIeOBAaTEIbHO, ¥ palMOHAIbHOE u 0Oe30macHoe Jig  4YelioBeKa
HCIIOJIb30BaHUE PECYPCOB OKpYyXkarollel cpeabl 0e3 MPUMEHEHHUSI COBPEMEHHBIX
WHCTPYMEHTAJBHBIX, T.€. (U3UKO- XUMHUECKIX METOJIOB HCCIEIOBAHUSA. DTH METOJIbI
MIPOYHO BOIILIM HE TOJILKO B TEOPUIO, HO U MPAKTUKY IKOJOTUUECKUX UCCIEIOBAHUM.

Oco0OeHHO OoJbllIOe pa3BUTHE U NPUMEHEHUE (PUIMKO-XMMHUYECKUX METOOB
UCCJICIOBAHUS TOJYYWMJIM B  PEHICHMM OCHOBHBIX  3aJa4  JKOJIOTMYECKOTO
MOHUTOPUHTA, B YCTAHOBJICHHH COCTOSIHUS YKOCHCTEM, B M3YUEHHUU CBSI3€H MEXKIY
00BEKTaMH BHUJOBOTO Pa3HOOOpa3us, B YCTAHOBJICHUH MPUYMHHO-CIICICTBEHHBIX
CBsI3EH MEXIy BO3ACHCTBHEM (DAKTOPOB HA OMOTHYECKYIO COCTABIISIONIYIO SKOCHCTEM
Y UX pEaKIuel, KaYeCTBEHHOM U KOJMYSCTBEHHOM aHAIIU3E U T.]I.

CTyaeHTBl HaNpaBJICHHUS «IKOJOTHU WM TMPUPOJOTOIL30BAHMSY TPOXOIIT KYpPC
"MHCTpyMEHTAJIbHBIE ~ METOABl  MCCIEAOBAHUA", LEIBI0 KOTOPOTO  SIBISETCA
03HAKOMUTH Oy Ty mmx CHEIUATUCTOB-3KOJIOTOB C COBPEMEHHBIMU
WHCTPYMEHTAJILHBIMU METOJIaMU  UCCJIEIOBaHUs, WX (PU3NYECKUMH OCHOBaMH,
BO3MOYKHOCTSIMHU U 00JIaCTBIO TPUMEHEHUS.

Boeimonasist  akcmepuMeHTanbHBIE  paOOTHI,  CTYIACHTBI  3HAKOMSTCA  C
WHCTPYMEHTAJILHBIMA METOAaMH, 00pabaThIBalOT MOJYYCHHBIC SKCIICPUMEHTAIBHBIC
JAHHBIE U PEIIaloT pa3HOOOpa3HbIe 3a/1a4M C MPUMEHEHUEM YKa3aHHBIX METOIOB.

3HaHMUA, TOJYYCHHBIC B 3TOM Kypce, MOTYT OBITh 3aKPEIUICHBI HE TOJIBKO B
7a00paTOpHBIX paboTax 3TOro Kypca, HO W B JIaOOpaTOpHBIX padoTax OOIIMX
IPAKTUKYMOB JPYTUX KYpPCOB.

Kypc Heobxoamm Kak Jjisi HEOCPEACTBEHHOM pabOThI MO CIEeUATbHOCTH, TaK U
JUTSI TIOHMMAHWSI OCHOBHBIX HAIPABJICHUN JKOJOTMM KaK HAYKW W €€ Pa3BUTHSL.
[TepcnextuBa pa3BuThs (PyHIAMEHTATHLHOTO M MPUKIAIHOTO HAMPABICHUN IKOJIOTHU
HEOT/IeJIMMa OT IIUPOKOTO MPUMEHEHUS (PU3UKO-XUMHUIECKHX METOIOB.

HucuumuiiHa HanejaeHa Ha  (QopMHUpOBaHUE — CIEAYIONIUX  KOMIIETCHIUH
BBIITYCKHUKA: obmenpodeccuoHaIbHBIX: OIIK-1; OIIK-2; OIIK-9 "
npodeccuonanbubix: [TK-18

[IpenonaBanue AUCIHUIUIMHBI MIPEAYCMATPUBAET MPOBEJACHUE CIEAYIONINX BUIOB
y4eOHBIX 3aHATHIL: IeKyuu, 1a00pamopHble 3aHAMUsL U CAMOCMOAMENbHAsL paboma.



Pabouast mporpamma JUCHUILIUHBI TIPEIYCMAaTPUBAET MPOBEIACHUE CIEAYIOIINX
BUJIOB KOHTPOJISI YCIIEBAEMOCTH B (popme xKoumponvHas paboma, KOILOKEUYM U Np. U
MPOMEKYTOUHBIA KOHTPOJIb B hopMe 3auema.

O0beM TUCHMIUIMHBL 3 3a4E€THBIX €IMHUI], B TOM YHUCJIE B aKaJeMUUYECKUX
yacax 1Mo BUJaM y4eOHbBIX 3aHATUN

YueOHbIe 3aHATH dopma
B TOM YHCIIE: POMEXYTOYHOM
g KonrakTHast paboTta 00yyaromuxcsi ¢ IpenogaBaTeiaeM CPC, | arrecrauuu (3aver,
g o U3 HUX BTOM | AubdepeHnnpoBaH
3 g g Jlexuu | Jlaboparo | Ipaktuae | KCP | koHCynbTa | 4ucie HBI 3a4erT,
= 2 u pHBIE CKHUe 107071 9K3aM 3K3aMEH
3aHATHS 3aHATHS CH
108 | 34 18 16 74 3a4er

1.11lean ocBOeHMSI TUCHUIIJIMHBI

Kypc «®usnueckne meronbl a”anmza OCy» 3aHMMAaeT Ba)XXHOE€ MECTO B
MOJITOTOBKE CIEAATUCTOB SKOJIOTOB.

Ieas kypca:

- chopMuUpOBaTh COBPEMEHHOE MPEACTABICHHE 00 OCHOBHBIX MPUHLUIIAX

($U3HUECKUX METOJOB HCCIIEIOBAHNUS;

- c1mocoOCTBOBaTh KBAIU(DPUIIMPOBAHHONW MOATOTOBKE CTYACHTOB, CO3/1aBas
0a3zy 3HaHWN, HEOOXOAWUMBIX IS YCBOCHMS CIEUUAIBHBIX JUCIUIUIMH TI0
BBHIOPAHHOMY HAIpPaBJICHUIO.

- copmupoBaTh BHUABI NPOPECCUOHATBHOW JAEATEIbHOCTH, CBA3AHHOW C
HCIIOJIb30BAHUEM €CTECTBEHHOHAY4YHOI'O0 JKCIEPHUMEHTa HAa OCHOBE (DU3UUYECKUX
METOJOB UCCIENOBAHHUS.

- nojydyeHue O0a30BbIX 3HAHUWA MO Pa3IUYHBIM pazjenaM (U3UMKH, a TaKxKe
dbopMHpoBaHUEe y CTYACHTOB CUCTEMbI 3HAHUU MO O0IIe Kiaccuyeckod (¢usuke, B
YaCTHOCTH, TI0 MEXaHUKE, MOJICKYJIAPHON (PU3UKE, SJTEKTPOMArHETU3MY U ONTHKE, TI0
CTPOEHHUIO aToMa M TBEPJBIX TEI, MO CBI3U MEXIY JKOJIOTHEeH W (U3UKOH, YMEHUN
KaueCTBEHHO M KOJWMYECTBEHHO aHAJIM3WPOBATh CHUTyallud, (OPMUpPOBAHUE YMEHUMU
pelarh 3aa41 U CTaBUTh NPOCTEUIIININ IKCIIEPUMEHT, UCIOJIb30BATh KOMIBIOTED IS
MaTeMaTU4eCKOro MOJCIUPOBAHUS MPOILIECCOB, HEOOXOIUMBIX [IJIi TMOHUMAHUS U
JANbHEHNIIEro U3y4eHus pa3InuyHbIX 00J1acTel €CTECTBO3HAHMUS.

B mpotiiecce uzydeHuss 1 OCBOCHHS 3aKOHOB (PU3UKHU BHIPAOATHIBAIOTCS HABBIKU U
YMEHHS TO3BOJISIIOIIAE OCMBICIUTh M CMOJEIUPOBATh MPHUPOIHBIE SBJICHUS B
71a00paTOPHBIX YCIOBHIX

3anaum JTUCHMILUIUHBI:



- U3JI0KHUTh U 3aKPEMUTh TEOPETUUECKUE U MPAKTUYECKUE 3HAHUS B
o0nacTH (PU3NYECKHX U SIBJICHUM M TIPOIIECCOB, JIEKAIIUX B OCHOBE
Han0oJIee BaKHBIX METOJIOB HCCIICIOBAHUS;

- PAcCKpBITh BO3MOXHOCTH OCHOBHBIX 3aKOHOB KJIACCHUECKOW M KBAaHTOBOM

(bU3UKY I UCCIIEIOBaHUS BEIIECTBA;

- PacCMOTPECTH OCHOBHBIC (i)I/ISI/I‘ICCKI/Ie MCTO/bI HCCJIICA0BAHN:],
HCIIOJIB3YCMBIC B CCTCCTBO3HAHNM

- ITIOKa3aTb IIUPOKHUC BO3MOXHOCTHU HCIIOJIB30BaHUA COBPCMCHHBIX
d)I/ISI/ILIeCKI/IX MCTOOOB MCCJICAOBAHUA B PA3JIMYHBLIX o0acTax CCTCCTBO3HAHM,

- CIocoOCTBOBATH OBJIaACHHIO HOBBIMH I/IHd)OpMaLII/IOHHI)IMH )51
KOMIIBIOTCPHBIMHA TCXHOJIOTHUAMU,

e chopmupoBaTh TOHUMaHHE poiau (UMK B E€CTECTBEHHOHAYYHOM
00pa30BaHUU CTICIUATUCTA;

® O03HAKOMHUTH C OCHOBHBIMHM TMOHSTHSIMHU, ONpPENCICHUSMU, BEIMUYMHAMU U
EAVMHUIIAMU UX U3MEPECHHUS;

e 1aTh oOIee MPEJACTABICHUE O PA3IUYUK OMUCAHUS JIBYX TUIOB OOBEKTOB
IPUPOJIBI — KOPITYCKYJISIPHBIX U BOJTHOBBIX;

e copMHUpOBaTH OCHOBHBIC YMEHHUS M HaBBIKM PabOThl C U3MEPUTEIbHBIMU
WHCTPYMEHTaMU U mOpubopaMu, oOpabOTKU pe3yJIbTaTOB Ja0OpPATOPHBIX
paboT W HUX aHalIM3a, pEUICHUS NPUKIAIHBIX 3a/a4, MPUMEHEHUS
(bU3UYECKHUX 3aKOHOB JIJIs1 00BSICHEHUN MPUPOAHBIX MTPOIIECCOB U SBJICHUM.

2.Mecro mucuuniannbl B cTpykrype OIIOII 6akanaBpuara

Jucnuiuimna «®u3dnvyecKrue MeTOAbl AHAJM3Aa OKPY:KAWIIed cpeabi»
BXOJUT B 0a30Byl0 dYacTh o0O0pa3oBaTeJbHONM IIporpamMMbl 0OakamaBpa IO
HanpaiaeHuio 05.03.06. — IkoJ10russ 1 NPUPOAONOJIb30BAHME

N3yuyeHue TUCUMIJIMHBI 1a€T OCHOBY JJIS U3YY€eHUs MOCIeAYIOIINX KYPCOB:
®dusuka u xumus 1ous; Jlanamadroenenue; «buoreorpadus », «I'eodkomorus» u

Ap.
CDI/I3I/IK3,, KaK HayKa, Hu3ydaromias HauOoJiee OCHOBHBIE 3aKOHBI IMPHUPOJHBIX

HBH@HI/II\/'I, HaxXoOauTCs B TECHOM B3aHMOCBSI3U C APYIrMMH HayKaMH W IIPCAMCTaMHU KaK

«dunsnyeckme metoabl aHanmaa 0|<py>|<arou.|,e|71 cpedbl» U C1yXHUT B Ka4CCTBEC

(yHIaMEHTAJIbHBIX 3HAaHUM [ MOHMMAHMS I[IUPOKOrO Kpyra 3KOJOTMYECKHX

npoOJieM.

Jlna uzyueHusa OoucyunauHvl CcmyoeHm O0O01XHCeH 3HAMb: OCHOBHBIC MOHATHUS U
METOJbl MaTeMaTHYCCKOT0 aHaju3a, JJMHEHHON anreOphl, TUCKPETHON MaTeMaTHKH;
muddepeHnnanTbHOE W WHTETPAIbHOE HWCYHUCICHHS; TapMOHHMYECKHH  aHaJu3;
muddepeHnnanbHble  YPaBHECHUS, YWCIECHHBIE METOIbI;, (YHKIIUA KOMILIEKCHOTO
MEPEMEHHOTO; JJIEMEHTHl ()YHKIIMOHATHLHOTO aHAINW3a; BEPOSITHOCTh U CTATUCTHUKY;
CIIy4ailHbIE MPOLIECChl; CTAaTUCTUYECKOE OLICHUBAaHUME W MPOBEPKY THUIIOTE3;
CTaTUCTUYCCKUE METOJbl  00pabOTKM  JKCIEPUMEHTAIbHBIX  JaHHBIX;
MareMaTu4eckue MeToJbl B Ouosioruu. llonstue wuHdOpManuu; MOpPOrpaMMHBIE
CpeACTBa  OpraHu3anud  MHOOPMAIMOHHBIX  IPOIECCOB;  MOJEIU  PElICHHUs



GyHKIMOHATBHBIX W BBIYMCIWTEIBHBIX 3a/lay; S3bIKM MPOTPAMMHUPOBAHUS;, 0a3bl
JAHHBIX; JJOKAIbHBIC U TJI00abHBIE ceTH DBM; MeTo bl 3aiuThl HHpOpMAIUH.

TpeboBanus Kk pe3yjbTaTaM 0CBOEHHS COAEPKAHUSA TN CHUNINHBI
B nporecce ocBoeHUsI TaHHON AUCHMIUIUHBI CTYIEHT (OPMHUPYET U

JEMOHCTPUPYET CIeAyomre npodeccuoHanbHbIe U 001enpodecCHOHaNbHBIE:
komnereniuu OITOIT, peanusyromeit @I'OC BO:

a) npodeccuoHaIbHbIE:

[1K-18 - BnageHueM 3HaHUSIMHU B 00JIACTH TEOPETUICCKUX OCHOB TEOXUMUHU U
reo(pU3UKU OKPYXkaIOIIEeH cpelibl, OCHOB IPUPOIOI0IH30BAHMS, IKOHOMUKHI
MPUPOAOTIOIB30BAHUS, YCTOMYMBOTO PA3BUTUS

0) obuenpodeccuoHanbHbIE:

OIIK-1 - BrnageHueM 0a30BBIMU 3HAHUSIMHU B 00J1aCTH (PYyHIAMEHTAIBHBIX Pa3/IeNioB
MaTeMaTUKHU B 00beMe, HEOOX0IUMOM ISl BJIaJICHUS MAaTEMAaTHUYECKUM anmnapaToM
HKOJIOTHYECKUX HAyK, 00pabOTKU MH(OpMAIIMU U aHAJIU3a JAHHBIX 110 SKOJIOTUU U
PUPOOTIOIB30BAHUIO;

OIIK-2 - BmanenreM 0a30BbIMU 3HAHUSAMU (HYHIAAMEHTAIBHBIX Pa3AesioB (GU3UKH,
XUMUU U OMOJIOTUH B 00BEeMe, HEOOXOIMMOM JIJIT OCBOCHHS (hU3UUCCKHX,
XUMHUYECKUX M OMOJIOTUYECKUX OCHOB B AKOJIOTHUHU U TIPUPOIOIIOIH30BAHUS;, METOJaMU
XUMHUYECKOTO aHAJIN3a, 3HAHUSIMH O COBPEMEHHBIX JUHAMHUYECKUX MPOIECCaX B
pUpoJie U TexHOCHEPE, O COCTOSTHUH Teocdep 3eMITH, SKOJIOTHH U IBOTIOIUN
onocdepsl, rI100aTBHBIX YKOJIOTHIECKUX MPOOIeMax, METOIaMU 0TOOpa M aHaIn3a
re0JIOTMYECKUX U OMOJIOTHYECKUX MPOO, a TAKKE HaBbIKAMU UICHTU(DUKAIIUN U
OMMHMCAaHMS OMOJOTUYECKOTO Pa3HO00pasusi, €ro OIEHKH COBPEMEHHBIMU METOIaAMH
KOJIMYECTBEHHOU 00pabOTKM MH(pOpMAIUH .

OIIK-9 - ciocobHOCTIO peniaTh CTaHAAPTHBIE 3a7a4u PO ECCUuOHAITBHON
JESTENHHOCTA Ha OCHOBE HH(POPMAIIMOHHON U OuOIMorpaduyecKko KyabTyphI C
pUMeHEHUuEM UH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U C y4eTOM
OCHOBHBIX TpeOoBaHU MH(OPMAITMOHHON OE30MaCHOCTH.

3.Komnerenuuu oOyuarmierocsi, ¢gopmupyembie B pe3yJibTarTe OCBOEHMS
AUCHUIIMHBI.
IIpouecc n3yyeHusi IMCUMIVIMHBI HANPABJIEH Ha (POPMUPOBAHUE 3JIEMEHTOB
cienyomux komnereHuud B coorBeTcTBUM ¢ PI'OC BO mno paHHOMY
HAIIPaBJICHUIO:

Kon HanmenoBanue [Tnanupyemeble pe3yabTaThl 00yUeHus

KoMIteTeHIMN | komnereHmu u3z ®I'OC
n3 ®I'OC BO | BO

OINK-1 - BJIageHHuEM 0a30BBIMU 3HaTh:
3HAHUSAMH B 00JIaCTH ®  3HATh (PU3HUCCKUE SIBJICHMUS,




byHIaMEHTATBHBIX
pa3ziesioB MaTEMaTUKH B
00BeMe, He0OX0JUMOM
JUTS1 BIAJCHUS
MaTeMaTUYECKUM
anmnapaTromM
AKOJIOTUYECKUX HaYK,
00paboTKN UHPOPMALIUU U
aHanM3a JaHHBIX 110
HKOJIOTUU U
IPUPOAOIIOIH30BAHUIO;

JeXKalue B OCHOBE METOJIOB
UCCJIEOBAHUS;
®  3HAaTh OCHOBHBIC METO/IbI
(bU3UYECKUX UCCIIEIOBAHUIN
OKpY>Karollero Mupa;
®  3HATh NPUMEPHI MPUMEHEHHUS
COBPEMEHHBIX (PU3UUYECKUX METOIOB
UCCJICIOBAHUS B PA3IMYHBIX 00JIACTAX
€CTECTBO3HAHUS;

Ymern:

. -yMeTh paboTaTh C HAYYHOM,
Hay4HO- IIOIYJIIPHOU JINTEPATYPOH, a
TaK)Ke MoTy4yaTh HH(GOPMAIIUIO U3 CETU
«HTEpHET» U OLICHUBATH €€ HAYYHYIO
JIOCTOBEPHOCTB;

. YMETh pelIaTh TEOPETUYECKHUE U
IIPAKTUYECKUE 3a/1a4U;

. yMeTb 00pabaThIBaTh MOJyYEHHBIE

AKCIIEPUMEHTAIBHBIC IAHHBIC U JETIaTh
COOTBETCTBYIOIIIME BHIBOJBI.
Baagern:

*  BJIAJIETh OCHOBOM TEOPETUUECKUX
3HAHHH B 00J1aCTH KJIACCUYECKOH U
KBaHTOBOM (DM3UKWU;

*  [OHMMATh TEHJCHIIMU U OCHOBHBIC
HAMpPaBJICHUS €CTECTBEHHOHAYYHOTO
MMO3HAHUS,

*  uMeTh Ooliee riaybokue
MPEICTABICHUS

°* 0 METOJaX MCCJICIOBAHUSI U UX
Bnanete TeopeTHUECKUMH 3HAHUSAMU U

IMPAaKTUYCCKUMH HABBIKAMH U IIPUMCHATD

ux B Oyayuei npodeccun.

OIIK- 2

- BJIaJieHuEeM 0a30BBIMU
3HAHUAMU
(GyHTaMCHTATbHBIX
pasnenoB PU3UKU, XUMUU
1 OMO0JI0rUH B 00BEME,
HEOOXOIMMOM ISt
OCBOCHMS (PU3HYECKUX,
XUMHYECKUX U
OMOJIOrNYECKHX OCHOB B
JKOJIOTHUHU U

3HaTh:
®  3HaTh PU3MUYECKUE SIBICHUS,
JeXKalue B OCHOBE METOJIOB
UCCJIEOBAHNUS;
®  3HATh OCHOBHBIC METO/IbI
(bU3UYECKUX UCCIIEIOBAHUIN
OKpY>Karollero Mupa;
®  3HATh PUMEPHI MPUMEHEHHUS
COBPEMEHHBIX (PU3UUYECKUX METOIOB
WCCJICIOBAHUS B PA3JIMYHBIX 00JIACTAX




IPUPOAOTIONH30BAHNS,
METOJIaMH XUMUYECKOTO
aHaM3a, 3HaHUSAMH O
COBPEMEHHBIX
TUHAMUYECKUX TPOIIeccax
B IIPUPOJIE U TeXHOChEpE,
0 COCTOSIHMU Teocdep
3eMJIH, DKOJIOTUH 1
ABOJIIONNH OHOCheEpHI,
rI00aTbHBIX
AKOJIOTUYECKUX
npobJieMax, MeToaaMu
oTOOpa u aHaIu3a
TeOJIOTUYECKHUX U
OMOJIOTUYECKUX P00, a
TaK)Ke HaBBIKAMHU
UJeHTU(PUKALIIT U
OTIMICAHUS
OMOJIOTUYECKOTO
pazHooOpasus, €ro OlEeHKU
COBPEMCHHBIMH METOJaMHU
KOJIMYECTBEHHOU
00paboTkK HHGOPMAIIUH.

€CTECTBO3HAHUS;
YMmeTh:

. YMETbh pelIaTh Hay4YHO-TIPUKIIAIHbIC
3aJlauu, TPeOYIOIINe YIIyOJIeHHbIX
npodeCCUOHANIbHBIX 3HAHUM;

. YMETb HCIOJIb30BaTh COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTUH IS
MOATOTOBKHU U cOOpa HAy4YHO-
METOIMYECKUX MaTEepPUaJOB;

Baaners:

*  BIAJICTh OCHOBOM TCOPETHUCCKUX
3HAaHUU B 00J1aCTH KJIIACCHYCCKON H
KBaHTOBOW (PU3UKH;
*  IIOHHMAaTh TCHACHIMH U OCHOBHBIC
HaIpaBJICHUS] €CTECTBEHHOHAYYHOTO
MTO3HAHUS,;
* 0 MCTOJAX MCCJCIOBAHMSI U UX
BO3MOXKHOCTSIX
*  pH KOHTPOJIE TTapaMeTPOB
HKOJIOTMYECKUX
*  CHCTEM;
*  Brademw 00IIEH 3KOJIOTUUSCKOM
KYJIbTYpOU
Biagers TeopeTHuecKUMH 3HAHUSAMU U
MPAKTUICCKUMH HaBBIKAMH U TIPUMECHSITh
ux B Oyaymeit npodeccun.

OIIK-9

CIOCOOHOCTBIO pelaTh
CTaHJIaPTHHIE 331a91
npodeccuoHaaIbHON
JeSTEIbHOCTA Ha OCHOBE
UH(OPMAIIMOHHON U
oubmorpaduueckoit
KyJbTYPbI C IPUMEHEHUEM
uH(OPMAITMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH U C YYETOM
OCHOBHBIX TPeOOBaHUI
UH(OPMaIIMOHHON
0€30MacHOCTH.

3HaTh:
®  3HATh PUBHYECKHUE SIBJICHUS,
JIeXKaIue B OCHOBE METOJIOB
UCCJIEIOBAHUS;
®  3HATh OCHOBHBIC METOIbI
(U3UYICCKUX UCCIICTIOBAHUI
OKPY’KaIOIIEro MHUPA;
®  3HATh MPUMEPHI MPUMCHCHHUSI
COBPEMEHHBIX (PU3UYECKUX METOIOB
WCCJICIOBAHUS B PA3JIMYHBIX 00JIACTIX
€CTECTBO3HAHUS,

YMmers:

. YMETb UCIIOJIb30BATh COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU JIJIS
MOATOTOBKHU U cOOpa HAYUYHO-
METOIMYECKUX MAaTE€pUaIOB;

. -yMeTh paboTaTh C HAYYHOM,
Hay4HO- IIOIYJIIPHOU JINTEPATYPOH, a




TaKKe MoJIy4aTh HH(POPMAIHIO U3 CETH
«/ITHTEpHET» U OLICHUBATh €€ HAYYHYIO
JIOCTOBEPHOCTH;

. YMETh PEIATh TEOPETUUECKUE U
MIPAKTUYECKUE 3a]1a4U;

Baaners:

°* IpPU KOHTPOJE IMapaMeTPOB
AKOJIOTHYECKHX CHUCTEM;

*  BIIAJIETH OOIIEH DKOJIOTHUYECKOMH
KYJIbTYpOU

*  BJAJIETh TCOPETUUECCKUMH 3HAHUSIMU U
MIPAKTUYECKUMU HABbIKAMU U TPUMEHSTh
ux B Oynay1iei nmpodeccun.

[1K-18

- BJIJICHUEM 3HAHUSIMU B
00JIaCTH TEOPETUUECKUX
OCHOB F'€OXHUMHH U
reoU3nuKN OKpyKarouiei
Cpellbl, OCHOB
IPUPOAOIIONIB30BAHUSA,
SKOHOMUKH
IPUPOAOIIOIb30BAHUS,
YCTOMYHBOTO Pa3BUTHS

3HaTh:
® CIIOCOOHOCTHIO  TIPHMCHATH  Ha

PaKTHKE 0a3oBbIC
obmenpodeccuoHaNbHbIC 3HAHUS
TEOPHMH H  METOJOB  IOJICBBIX

UCCIIEOBAHNAN B obnactu
IIOYBOBE/ICHHS, MEJIMOPALINH,
bu3uku,  XumMuM, reorpaduu,

OMOJIOTUH,  3KOJOTUM,  DIPO3UH
MOYB, arpoOXMMHUHU M arpopu3uKH,
MOYBEHHO-JIaHAmAa()THOTO
IPOEKTUPOBAHUA, PaaNONIOTUS
MOYB, OXpaHbl U PaIOHAIHHOTO
UCTIOJIb30BaHUS TIOYB
e CIIOCOOHOCTBIO 3KCILUTYaTUPOBATh
COBPEMEHHYIO annaparypy u
000opy1I0BaHUE JJIsI BHITOJTHEHUS
HAY4YHO-UCCIIEI0BATEIbCKUX
MIOJIEBBIX M JTAOOPATOPHBIX
OnoJIOorNYeCcCKux padboT
® 3HaTh OCHOBHBIE METO/bI
(bU3UYECKUX UCCIIeIOBAHUI
OKPY>KaIoIlIEro MHUPA;
® 3HATh MPUMEPHI MPUMECHEHUS
COBPEMEHHBIX (PU3UUYECKUX METOAOB
UCCIICJIOBAHMS B Pa3IMYHBIX




00/1aCTSIX €CTECTBO3HAHMS;

YMeTh:

. YMETb peliaTh Hay4YHO-TIPUKIIaIHbIE
3aJ1auu, TpeOYIOIINE YIIyOJIeHHBIX
npo¢eCCUOHATIbHBIX 3HAHUM;

. YMETbh UCIIOJIb30BATh COBPEMEHHBIE
UH(GOPMAITMOHHBIE TEXHOJIOTUU JITIS
MOATOTOBKHU U cOOpa HAY4YHO-
METOJUYECKIX MAaTEPHUAJIOB,;

. -yMeTb paboTaTh C HAYYHOM,
HAy4YHO- NOIYJISIPHOM JTUTEpaTypoil, a
TaK)Ke MOoJIy4yaTh MH(QOpPMALIUIO U3 CETU
«MHTEepHET» U OLICHUBATh €€ HAyUHYIO
JOCTOBEPHOCTH;

. YMETb pelIaTh TEOPETUUECKHUE U
PaKTHYECKUE 3a]1auH;

. yMeTh 00padaThiBaTh MOJYyUYEHHbIE

AKCIIEPUMEHTAJIBHBIE JAHHBIC U JIENIATh
COOTBETCTBYIOIIUE BHIBOJBI.
Baanern:

*  BJAJETh OCHOBOU TEOPETUUECKUX
3HaHUN B 00J1aCTH KJIACCHYECKOMN U
KBaHTOBOW (DU3UKH;
*  TIOHWMAaTh TEHJCHIIUU U OCHOBHBIE
HaIpaBJICHUS] €CTECTBEHHOHAYYHOTO
TIO3HAHNS,
*  uMeTh OoJiee riaybokue
npeACTaBICHUS
* 0 METOJax MCCJEAOBAaHUS U UX
BO3MOXHOCTSIX
*  [IpU KOHTPOJIE MapaMeTpoB
HKOJIOTHYECKUX
*  CcHCTEeM;
*  Braoemw oOuiel S3KOTOTHYECKON
KYJIbTYpOU
Bragets TeopeTnuecKUMY 3HAHUSMHU U
MPAKTUICCKUMH HaBBIKAMH U TIPUMECHSITh
ux B Oyaymieit npodeccun.

4. O0beM,CTPYKTYpPA U COAEPKAHUE TUCHHIITINHBI
4.1 O0beM TUCHHUILIMHBI COCTABIISIET 3 3a4eTHBIX equHuIl, 108 akajeMHUYeCKHX 4acoB.




4.2.CTpyKTypa IUCHUIUINHBI.

HaszBanus Bcero Buabl yueOHbIX 3aHATHH
pa3/1eJioB M TeEM | 4YaCOB MO
yueGHOMY DopMbI TEKYLLIET0
KOHTPOJIfA
JIaHy
AyIuTOpHBIE 3aHATHS, B TOM YHUCJIe ycmeBaemocTn
Jlekuun | JIabopatop- | Camocrt. | KCP
Hble pa0oThl | pao.
Moayas |. PESOHAHCHBIE METO/IbI
1. Meton SAMP. 9 2 2 6 Konnoksnym,
dusznyeckue MpoBepKa
OCHOBBI JIOMAIITHETO
SIBIICHUS 3a/aHusl,
SIEPHOTO
caMoCTOsITeNIbHAs
MarHuTHOTO
paborta
pe3oHaHca.
2.Meron 9 1 1 6 Konnoksuym,
JIBOMHOTO IIPOBEpPKa
pe3oHaHca. AOMALIHETo
TexHuka u 3a]aHu,
METOJINKA
SKCIIEPUMEHTA.
3.Meton OIIP. 9 2 2 6 CaMOCTOSITeNIbHAS
[TpunIIMTIBEI pabora
CHEKTPOCKOITUHI
ANEKTPOHHOTO
napamMarHuTHOT
O pe3oHaHca.
4.Meron SAKP. 9 1 1 6 Konnoksuym,
DIIEKTPUYECKHI [IpOBEPKa
KBaJ[PYyHOJIbHEIN AOMALIHETO
3a/laHus,
MOMEHT
anep.
Hroro: 36 6 6 24 CaMOCTOSITeIIbHAS
pabota
Moayas II. METOJIbI MACC-CIIEKTPOMETPUH




1.Metonsl 9 2 2 6 Konnoksuym,
MOHU3AIINN: IpoOBEpKa
SIIEKTPOHHBII AOMALIHETO
y1ap, 3aaHus,
(dboTonoHMU3aIHA
ANEKTPOCTATUYE
CKOE
HEOIHOPOJHOE
rmoJjie
2.JlucconmaTtuB 9 2 2 6 CaMOCTOSTENIbHAs
Hast paborta
HMOHU3AIIHS.
Twunel HOHOB B
Macc-
CHEKTPOMETpaX.
3.MounekysipHO 9 1 1 6 Komnnoksuym,
€ TEUYCHHE HpOBCpKa
rasa. JIOMAIITHETO
Bpemsnponern SafaHm,
BIi  Macc-
CIIEKTPOMET)P
4.CooTHOIIICHUE 9 1 1 6 CaMOCTOSTEIIbHAs
HU30TOIIORB. pabora
Koppensauus
MEXKITY
MOJIEKYJISIPHOU
CTPYKTYPOU U
Macc-CIeKTpaMu
Hroro 36 6 6 24

MOAVJIB I1l. CIIEKTPOCKOIIMYECKHE METO/IbI

NCCJIEdOBAHUS

1.Metox 9 2 1 6 Konnoksuym,
BpalaTeabHON MpoBepKa
CHEKTPOCKOIUU JIOMAIITHEeTO
Cxema 3aJlaHus,
PaIUOCTIEKTPOM
eTpa. CaMOCTOSTEIIbHAS
PentrenoBckue pabora

METOIBI




HUCCICAOBAaHU.

2.Meton 9 1 1 6 Konnoxsuym,

HM30TOITHOTO MpoBepKa
JIOMAIIHETO

3aJaHusd,

3aMeIIeHusl.
I'azoBas
3JIeKTpoHOTrpad
ust

3.Metoanl 8 1 1 7 caMOCTOsATEIbHas
KoJieOaTeIpbHOM paborta
CHIEKTPOCKOITHH.
Wn¢pakpacusbie
(MK) criekTpbl 1
KOMOMHAIIMOHHO
€ paccesiHue
CIIEKTpA.

4 Metonpl 10 2 1 7 KonnokBuym,

3JIEKTPOHHOU IIpOBEpKa
JOMAIIIHEro

3aJIaHus,

CHEKTPOCKOIHUH.
Crniektpockonust
B BUIUMOH U
yIBTPadrOIIETO
Boii (YD)
o0JacTsx.

Uroro: 36 6 4 26

Bcero: 108 18 16 74

4.3. Conep:kanue JUCUUILINHBI, CTPYKTYPHUPOBAHHOE 10 TEMaM

BBEJEHUWE
dusnyueckre MOJEIH aTOMOB M MOJEKyld. MeToasl ompenencHus (U3NIeCKuX
cBolicTB. @usnueckas Tteopuss wmeroaa. lIpsmas u oOparHas 3amaud.  OOmas
XapaKTEPHUCTHKA U KJ1accuuKaIus METOJIOB. CIeKTpOCKOITUYECKHE,
TU(GpaKIUOHHBIE, OJJEKTPUYCCKUE W  MAarHUTHBIE  METOJbl. DHEPreTUYECKUE
XapaKTEPUCTUKU  PA3JIMYHBIX  METOJOB. UyBCTBHUTEIBHOCTH H  paspeniaromias
CIIOCOOHOCTH METO/a. XapaKTEePUCTHIECKOE BpeMsi MeToia. IHTerpaius MeTo10B.




Moayas I. METOIbI MACC-CITEKTPOMETPHUHA

MeToapl MOHU3ALMU: 3JIEKTPOHHBIA yAap, (HOTOMOHHU3ALUS, IIEKTPOCTATUYECKOE
HeomHopoaHoe Tmone. KoMmOuHupoBaHHBIE MeToAbl. MOHHBIH TOK W ceueHue
noHuzauuu. lloTeHuManbl MOSBIEHUS HWOHOB. BepTukanbHble M aguadaTUUYECKue
JNEKTPOHHBIE Iepexonasl. JlucconmarnBHasg WOHM3anMs. THIIBI MOHOB B Macc-
crekTpoMerpax. I[IpuHIMNManpHas cxema Macc-CIIeKTpoMeTpa Hemricrepa.
dokycupyoliee ACHCTBUE  OJHOPOAHOIO  IIONEPEYHOr0  MArHUTHOIO  IIOJIA.
Onektpocraruueckas GokycupoBka. JlBoitHas QokycupoBka. Paspemaromas cuia
Macc-criektpomerpa. Monneii  ucrounuk. Cucrema  Hamycka.  MouekyisipHoe
TE€YEHUE raza. BpemsnposieTHbli Macc-CEKTPOMETP. KBagpynosbHblii
Macc-criekTpomeTp. CHeKTpoMeTp HMOH-IIMKIOTPOHHOTO pe3oHaHca. IIpumeHeHwne
Macc-CIEKTPOMETPUH. Nnentuduxanus BEILIECTBA. Ponp pazpemenus,
NOTEHIMAJIOB  MOSBJICHUS,  METOJOB  HOHM3AIMH,  METACTaOWJIbHBIX HOHOB.
TaGmumsr  MmaccoBbix  uucen. CooTHomeHue u3oTonoB. Koppemsauus  Mmexnay
MOJICKYJIAPHON CTPYKTYpPOM M Macc-CheKkTpamu. M3MepeHne MOTEHIUAIOB MOSBICHUS
VOHOB W ONpPEACIICHUE IMOTCHLMAJIOB HWOHU3ALMM M DHEPrUU pas3pblBa CBS3EH.
[IpeumyiecTBa GOTOMOHUBALIMH.

Mopyas II. CHEKTPOCKOIIMYECKHUE METO/IbI NCCJIIEAOBAHUA

OcHOBHBIE KpUTEpUH OOBEAMHEHHS Pa3HOOOPa3HbIX (PUIMYECKUX METO/IOB
aHajgu3a B E€IMUHBIA KJACC CIHEKTPOCKONMMUYECKUX METOJA0B. [ JIaBHBIM KpHUTEpPHIl
OTHECEHHMs]  (DU3MYECKOTO  METOoJa  aHajiu3a K  CIEKTPOCKONHMYECKOMY -
B3aUMOJECHCTBUE DJIEKTPOMATHUTHOTO HW3JIYYEHHS C BEIIECTBOM, IMPUBOJAIIEE K
Pa3JIMYHBIM DHEPreTUYECKUM II€PEXO0]aM, PETUCTPUPYEMBIM OIKCIEPUMEHTAIBHO.
[IpunnunuanpHass CcXema CIEKTPOCKONMYECKHX U3MEpPEeHUuil B 1000 obiactu
cnexktpa. OCHOBHBIE y3JIbl CIIEKTPAJIBHOM YCTAHOBKHU.

Meron BpamarenbHOi crnekTpockonuu —(Cxema  paaMoCHeKTpoMeTpa. Y ClIOBUs
NOJIyYEHHs] MHUKPOBOJIHOBOI'O CIHEKTpa MOJISIPHBIX MoJieKyd. OO0mactb 4acTorT.
MatpryHBI 3IEMEHT IUIIOJIBHOIO MOMEHTA Iepexona [  IOJSPHBIX  MOJEKYJL.
Tuner cnektpoB. IlpaBuna or6opa. Mcnonb3zoBanne @Dypbe-CieKTPOMETPOB JIs
UCCIIENOBAHUS BaH-/IEP-BAQIbCOBBIX MOJIEKYJd M MajlOCTAOUJIbHBIX MOJEKYIL.
Onpenenenue OUNOIBHOIO MOMEHTAa MOJEKYJ W3 MHKPOBOJIHOBBIX —CIIEKTPOB.
Omnpenenenne TreOMETPUYECKMX — [MAPAMETPOB  MOJEKYJI W3  MHUKPOBOJIHOBBIX
CIIEKTPOB.

Merton wu3oTomHoro 3amenneHus. lazoBas anekTpoHorpadus. YpaBHEHHUS IOTOKa
ANIEKTPOHOB JUIsl TUIOCKKX U chepruyeckux BoH. PaccessHue  2JIE€KTpPOHOB  JKECTKOM

MOJIEKYJIOU. Beenenue byHKIUU pacTipefielieHUs] MEXBbSJIEPHBIX PACCTOSHHM.
[IpeoOpazoBanue @Dypre B Ta30BoM anekTpoHorpadun. KpuBas paauambHOTO
pacnpenenenus. Paccesnue DJIEKTPOHOB JIBYXaTOMHOM MOJIEKYJION B

TapMOHUYECKOM TPHUOMMKEHUU  KOJIeOaHUs  sifep. 3aBUCUMOCTh  aMIUTATYBI
KojeOaHusl map sAaep OT TeMIEepaTypbl. YPaBHEHUS JJII MHOTOATOMHBIX MOJIEKYJI.
CxemMa »HKcliepuMEHTa. YCJIOBHS  NOJy4eHHs  3ieKkTpoHorpamm. CoBMecTHOE
UCII0JIb30BAHUE Ta30BOM 3JIEKTPOHOrpAPUU U1 MUKPOBOJIHOBOM CHEKTPOCKOIHH.



Metonbt  konebarenpHOM crmekTpockormuu. WHppakpacusie (MK) cnexktpel u
KOMOMHALIMOHHOE paccesiHue crekrpa. KBaHTOBOMeXaHMUECKUH MOJAXOJ K ONMHCAHMIO
KOJIEOATENbHBIX CIIEKTPOB. YPOBHU DHEPIUH, ux KJIacCU(puKanus,
¢yHmameHTanbHble, OOCPTOHHBIE U COCTAaBHbIE YaCTOTHl. HTEHCHBHOCTH TMOJIOC
KosiebaTenbHbIX crekTpoB. [IpaBuia otd6opa u uaTencuBHocTh B UK mormnomennn u B
cnektpax KP. YactoTel u hopmMbl HOpMATBHBIX KoJieOaHUl MoJiekyil. Beibop moxeny.
CuiioBbIE MOCTOSIHHBIE. YUYET CUMMETPUHM MOJIEKYJbl. CUMMETpHUS HOPMAaJbHBIX
Koie0aHuil, KoopauHaTel cUMMeTpUU. CTOKCOBbI M aHTUCTOKCOBbI JuHUU KP.
CpaBHEHHE XapaKTEpUCTUK METOJa MpHU ABYX crnocobax Bo30yxkaeHus crekrpo KP
(mamrmioBoe M JaszepHoe). OmnpefeneHre reoMeTpPUUEeCKUX IMapaMeTpPOB HEMOJSPHBIX
MOJIEKYJl. AHAIM3 HOPMAJbHBIX KOJEOAHHN MOJEKYJIbl 1O 3SKCIEPUMEHTAIbHBIM
nanHbiM. ConoctaBnenne WK wu  KP  cnekTpoB W BBIBOABI O CUMMETPHUH
MOJIEKYJIBI.

XapakTepUCTUYHOCTh ~ HOPMAJIbHBIX  KojeOaHuil.  OrpaHuyeHuss  KOHLENLUU
rpynnoBbix 4yactoT. [IpumeHeHne MeETONOB KoJeOATeIbHOM CHEKTPOCKOMUU IS
KAuEeCTBEHHOI'0 M KOJIMYECTBEHHOI'O0 aHAJIM30B M JAPYrM€ INPUMEHEHHUS B XUMHH.
CrenupuyHOCT, KONEOATENBHBIX  CHEKTPOB. HccnmenoBanuss ~ IMHAMUYECKOU
U30MEPUH,  PABHOBECUM, KHHETUKM peakuuil. Texnmnmka u  meroguku UK
crnekTpockonun u - cnekrpockonuu  KP.  Anmaparypa MK CIIEKTPOCKOIIUY,
IPO3pavyHbIC MaTepuasbl, IIPUTOTOBJICHHE oOpa3uoB. Amnmaparypa
cnektpockonuu  KP, mnpeumyinecTtBa Jla3epHbIX  MCTOYHUKOB BO30YXKACHHUS.
Meronpl  2AEKTPOHHOM  cHeKTpockonmuM.  CHEKTpOCKOmMsT B BUAUMOM W
ynbTpaduoneToroit (Y®) obnactax. OmuccuonHass Y® CHeKTpOCKONUs Kak METON

VCCIICIOBAHUS JIByXaTOMHBIX MOJIEKYIJL. BepostHocTH [IEPEX010B MEXKIY
ANIEKTPOHHO-KOJIe0aTeIbHO- BpalaTeibHbIMU ~ cocTossHUsIMHU.  [Ipunnun  @panka -
Konnona. Onpenenenue 5SHEPrud AUCCOLMALIMU M JIPYTUX MOJEKYJSIPHBIX

MOCTOSIHHBIX. AOCOpPOLIMOHHAs CHEKTpOCKomuss B BuauMod u Y@  obmactax
KaKk  METOJ MCCIIe/IOBaHUS DJICKTPOHHBIX CIIEKTPOB MHOIOAQTOMHBIX MOJIEKYJI.
XapaKTEePUCTUKHU HJIEKTPOHHBIX COCTOSIHUM MHOTOAQTOMHBIX  MOJICKYJ: DHEPIHs,
BOJHOBBbIE ~ (PYHKIHMH, MYJIbTUILIETHOCTb, BpeMsi KU3HU. Cummerpust u
HOMEHKJIaTypa ANEKTPOHHBIX cocTostHMM. Kiaccumdpukanmmss w OTHECeHHUe
AJEKTPOHHBIX TEpexo/0B. HMHTEHCHUBHOCTH TMOJOC pa3NuyHbIX nepexoqoB. [IpaBuna
otbopa W HapylieHus 3amnpera. lIpumeHeHue AIEKTPOHHBIX CIIEKTPOB
MOTJIONIEHUST B KA4Y€CTBEHHOM, CTPYKTYPHOM M KOJMYECTBEHHOM aHanu3ax. O
crienuuKe SJIECKTPOHHBIX CIEKTPOB IMOTJIONIEHUS Pa3JIMYHBIX KJIACCOB COEIUHEHMI.
CHexTpbl CONPSDKEHHBIX CHCTEM M MPOCTPAHCTBEHHBIC I(P(MEKTHI B AIEKTPOHHBIX
CIIEKTpax IMOIJIOIICHHUS.

TexHuka cHoekTpockonuu B BuaumMo u Y® obnactsx. JIromuHecrieHIIUSA
(bnyopectiennuss u  docdopectennus). DPoToPu3HMIECKHUE MPOIECCh B MOJICKYJIE.
OCHOBHBIC XapaKTEPUCTUKH JIIOMUHECIEHIMHU (CIEKTPHI MOTJIOMIEHUS U CIEKTPbI
BO30YXKIEHHS, BpPEMEHa JKHM3HU BO30YKJICHHBIX COCTOSIHUM, KBAHTOBBII u
SHEPreTUYECKUM  BBIXOJl  JIIOMUHECUEHIIMH). 3aKOHOMEPHOCTH JIIOMUHECIEHIIUU
(3akon Ctokca - Jlommens, mnpasBuno JleBmivHa, 3akoH Basunoma).  Tymienue
JIOMUHECLICHIINY. [IpakTuueckoe UCIIOJIb30BaHUE KOJIMYECTBEHHOTO
JIOMUHECIIEHTHOTO aHaJIu3a.



PentrenoBckue metonpl uccinenosanud. [Ipupona PEHTI€HOBCKUX CIEKTPOB.
Kpasg nornomennsa. B3auMOCBS3b pEHTTEHOBCKMX  CIEKTPOB  IOIJIOIICHHUS U
XapaKTEPUCTHYECKUX CIEKTPOB MCIyCKaHUs. 3aBHCHUMOCTb YacTOThI IE€pexoja
KpaeB MOIVIOUIEHUS! WM JIMHUM UCIYCKaHUs OT BEJIWYMHBI MOPSIKOBOIO HOMEpa
snemeHnTa (3akoH Mo3nu). Knaccudukaiuss peHTreHOBCKMX METOJIOB — aHalu3a.
AHanu3 10 NEePBUYHOMY PEHTTEHOBCKOMY H3JIYYEHHUIO (PEHTIE€HOSIMUCCHUOHHBIN).
AHanu3 1O BTOPUYHOMY PEHTTEHOBCKOMY H3JIYYEHHUIO (PEHTI€HO(]IyOpECUEHTHBIN).
3akoH bparra - Byneda. PentrenoabcopOunonnsii  ananus. Ilpupoma KpuTHYECKHX
KpaeB norjoiieHus. PeHTreHoBckas (bOTO3EKTPOHHAS CHEKTPOCKOMHS
(97IEKTpOHHAS CIEKTPOCKONHUS il  XumMuueckoro anaimmza - OCXA). Meroxg
OCXA Kak HeMoCpPe/CTBEHHbIN IKCIIEPUMEHTAIBHBII METOJI M3MEPEHUsSI BEIMYHUHbI
SHEPruu XuUMUYeckod cBs3u. Bozmoxknoctu DCXA nsi aHaiam3a MOBEPXHOCTEH.

OXedJeKTpOHHAsT  CHEKTPOCKONUsl  (BHYTPEHHSA KOHBEPCHS AJIIEKTPOHOB),
Bo3MokHoctd ODC 1 aHaiauW3a JEerkKux DJJIeMeHTOB. [JaBHAg OTJIUMYUTENbHAS
OCOOCHHOCTh  BCEX  PEHTICHOBCKHMX  METOJIOB - BO3MOXXHOCTh aHaim3a 0e3

paspyliieHus oopasia.

Mopyas |11. PE3OHAHCHBIE METO/bI

Meron SMP. ®dusnyeckue  OCHOBBI  SBJIEHHMS  SJAEPHOIO  MArHUTHOTO
pe3oHaHca. CHATHE BBIPOXKJICHHS CIIMHOBBIX COCTOSHUK B IOCTOSSHHOM MarHMTHOM
1oJie. YCJIOBHE SIACPHOIO MarHUTHOTO PE30HAHCA. 3aCEJIECHHOCTb YPOBHEH HDHEPIHH,
HACBIIICHUE, PEIAaKCAllMOHHBIE IIPOLECCHl U IIUPUHA CUTHAJIA. XUMHUYECKUNA CIBUT W
CIIMH-CIIMHOBOE  pacuieruieHue B crnekrtpax SAMP. Koncranra skpanupoBanus
anpa. OTHOCUTENBHBIA XUMUYECKUW CJIIBUI, €O ONPEICICHUE WU HCIOJIb30BAaHUE
B XUMHH. CHUH-COIMHOBOE B3aUMOJEHUCTBHE SAEP, €M0 NPUPOAA, YHCIO KOMIIOHEHT
MyJBTHUIUIETOB, PACHIpPEACICHUE WHTEHCUBHOCTH, IPABUJIO CYMM. AHAN3 CIEKTPOB
SAMP nepBoro m He mepBOro mnopsAKoB. MeTox ABOMHOTO pe3oHaHcCa. TexHUKa M
MeToAauka JkcrepuMmenTa. CTpykTypHbIM aHanu3. biok-cxema cnexrpomerpa SIMP,
THUIIBI CIIEKTPOMETPOB. XapakTep 00pasIioB.

Meron OIIP. I[IpuHumMnIe! CIIEKTPOCKOIINHU 2JIEKTPOHHOI'O [1apaMarHuTHOT O
(cnuHoBOrO) pe3onanca. Yciosue DIIP. g-@aktop u ero 3HaueHue. CBEPXTOHKOE
pacmermienne curHana JIIP mpu B3aMMOIEHCTBUU C OHUM U HECKOJBKMMH SIIPaMU.
Yuciio KOMIOHEHT MYJIbTHUIUIETA, pacnpenencHue uHTeHcuBHocTU. Koncranta CTC.
Tonkoe pacumierienue. I[lupuna nuauid. Ilpunoxenne wmeroga OIIIP B xumuu.
N3ydyeHnne MexaHU3MOB XUMHUYECKUX PEAKLIHMN. XUMHUYECKas MOJISIPU3ALIMS
a5eKTpoHOB.  OmpezeneHue  CBOOOJHBIX PaJMKalOB W JPYrMX IapaMarHUTHBIX
HeHTpoB. lcnonb3oBaHue CHOUHOBBIX MeETOK. biok-cxema cnekrpomerpa  OIIP,
OCOOCHHOCTH HKCIEPUMEHTa, JOCTOMHCTBA U OIPaHUYCHHS METOJA.

Meron AKP DOnexkrpuueckuit KBaJpPYyHOJbHBIN MOMEHT anep.
B3anmoneiictBue "KBagpymnoJapHOIro" siapa ¢ HEOAHOPOAHBIM JJIEKTPUYECKUM ITOJIEM.
I'panuent mnons Ha sAxpe. KBaapynonbHble YpPOBHH JHEPIMM IIPU  aKCHAIBHOU
cummMmerpuu nons. [lapamerp acummerpum nosisi U ypoBHM dSHepruu. [Ipwinoxenns



metona SIKP u ero Bo3moknoctu. MeccOaysapoBckasi crieKTpockomnus. y-PesonancHas
sanepHas  gayopecueHiusa, dddekr  Meccbayspa.  DHeprus UCIyCKaeMbIX U
IOIVIOIIAEMBIX ~ Y-KBAaHTOB.  JlONIUIEPOBCKOE  yIIMPEHWE W DJHEPrus OTIAyH.
[Ipouenypa MOJIyYECHUS Y-pPE30HAHCHBIX CIIEKTPOB. XUMUYECKUN
(M30MEpHBIN) CABUT, BIUSHUE XUMHUYECKOTO OKpyxkeHusa. KBagpynosbHble U
MAarHuTHBIE B3aWMOJEUCTBUA. BO3MOXHOCTH Y-pE30HAHCHOM CIIEKTPOCKONIMU B
XMMHU ¥ OTPAHUYECHHUS €€ IPUMEHECHMUS.

HanmeHoBaHne Tem naGopaTopHbix pacoT

JlaGopaTopHbIil NPAKTUKYM

Nen/m | Ne paznmena HaumenoBanue u comepkanue 1a00paTopHbIX paboT
(Tempr)
1 2 3
JIP Ne 1 Tema Onpeoenenue uonoe meou ¢ eude ammuaxama omomempuieckKum
imemooom

Yacrts 1. IToctpoenue rpagyupoBouHoro rpaguka [Ipurorosienue
CTaHJApTHBIX PAaCTBOPOB U U3MEPEHNE UX ONTUYECKON IIJIOTHOCTH
Pacuer mapameTpoB rpayupoBOYHOTO rpaduka

Pacuer morpemHocTr rpagyupoBounoro trpaduka [Toctpoenue
rpaJyupoBOYHOTO Tpaduka

Yacts 2. OnpesneneHne HEN3BECTHON KOHIIEHTPAI[M HOHOB MEJIU B
pacTBope

JIP Ne 2 Tema Onpeoenenue uoH08 AMMOHUA POMOMEMPUYECKUM MEMOOOM
Yacrts 1. [Toctpoenue rpagynpoBouHoro rpaduka [Ipurorosinenue
CTaHJapTHBIX PACTBOPOB M U3MEPEHUE UX ONTUYECKOU TJIOTHOCTH
Pacuer mapamerpoB rpamyupoBodHOro rpaduka Pacuer morpemHocTH
rpagyupoBoyHoro rpaduka [loctpoenue rpaayupoBodHOro rpaduka
Yacte 2. OnpeneneHre HEM3BECTHOW KOHIIEHTPALIMM HOHOB aMMOHHS B
pacTtBope

JIP Ne 3 Tema 1.13. | Onpeodenenue 2,4-ounumpogpenona pomomempuueckum memooom
Yacrts 1. [Toctpoenue rpagynpoBounoro rpaduka [Ipurorosinenue
CTaHJapTHBIX PACTBOPOB M U3MEPEHUE UX ONTUYECKOU TJIOTHOCTH

Pacuer mapamerpoB rpamyupoBodHOro rpaduka Pacuer morpemHocTH

rpagyupoBoyHoro Trpaduka [ToctpoeHue rpagynpoBoUHOro rpaduka
Yacte 2. Onpenenenre HEM3BECTHOM KOHIEHTpaLu 2,4-
TUHUTpO(dEHOIa B pacTBOPE

JIP Ne 4 Tema Onpeoenenue neghmenpooykmoe hiyopumempuyieckum memooom
Yacts 1. I'pagyupoBka npubdopa [IpurotoBienne craniapTHBIX
pacTtBopoB ['paxyupoBka nmpudopa

YacTts 2. OnpesienieHre HEM3BECTHON KOHIIGHTPAIIMK He()TETIPOTyKTOB
B BOJHOM PacTBOpE

UYacTts 3. OnpeeneHre HEM3BECTHON KOHIICHTPAIIMK HE()TETIPOTYKTOB
B TIOYBE




JIP Ne 5

Tema

Onpeoenenue Ko3Ighghuyuenma ceneKmueHOCMU UOHOCEIEKMUBHO20
Inekmpooa (pmopcenekmuenozo)
UYacts 1. [lpurotoBieHue craHAapTHRIX pacTBOpoB (rop-roHa YacTs 2.
[IpuroToBIeHHE pacTBOpoB Memraiomero wuona (Fe) Yacts 3.
3mepeHnue 3.1.c. pacCTBOPOB
Yacts 4. [loctpoenue rpaduxa 3aBucumoctu I/]C pacTBopoB OT
KOHIICHTPALUU
Yacts 5. Onpeneneaue kodhPuImenTa CeJIeKTHBHOCTH

JIP Ne 6

Tema

Onpedenenue cooepicanus Mapeanya 8 8uoe coeOUHeHUs ¢
Gopmanvooxcumom memooom ougpepenyuanrbHol

cnexmpockonuu Yacts 1. IlpuroroBnenne 3TaJloHHBIX paCTBOPOB
noHOB Mapranua Yacts 2. M3MepeHne onTuueckoi IOTHOCTH
PacTBOPOB U MOCTPOEHHUE IPALyHPOBOYHOrO rpaduka

UYacTts 3. OnpeeneHre HEM3BECTHON KOHIIEHTPAIIMK WHOB MapraHiia

JIP Ne 7

Tema

Onpeodenenue codeprcanus QocgopHoii Kuciomot Memooom
NOMEHYUOMEMPUYECKO20 MUMPOCAHUA

Yacts 1. [IpoBeneHrne opueHTUPOBOUHOTO TUTPOBaHUS YacTp 2.
[IpoBenenue Tounoro TutpoBanus Yacts 3. Pacder maccsl hocdopHoii
KHUCJIOTBI

JIP Ne 8

Tema

Onpeoenenue cooeprcanusn Xno0poeoo0opooHOIl U YKCYCHOU KUCI0m 6
pacmeope npu ux cO6MecmHoOM RPUCYHCIMEUU MEMOOOM
NOMEHYUOMEMPUYECKO20 MUMPOCAHUS

Yacrts 1. [IpoBenneHne opueHTUPOBOUHOTO TUTPOBaHUS YacTh 2.
[TpoBenenue Tounoro TutpoBanus Yacts 3. [loctpoenue rpaduka
3aBucumoctd JIpH/AV ot 00bema TUTpaHTa [JIs ONPEICIICHHS TOYKH
sKBHBaJIeHTHOCTH YacTh 4. PacueT Macchl XJIOpPOBOIOPOIHON U
YKCYCHOM KHUCIIOT

JIP Ne 9

Tema

Onpeodenenue QyHKUUOHATbHBIX ZDYNN 8 OP2AHUYECKUX
COCOUHEHUAX MEMOOOM UHPPAKPACHOU CREKMPOCKONUU
Yacts 1. [Togroroska npoObl

YacTts 2. CHATHE CHIEKTPa MOATOTOBICHHON TTPOOKI

YacTs 3. PacmmmdpoBka ciekTpa ¢ HCTIOJIb30BaHUEM CITPABOYHBIX
nanHbIX. CocTaBiieHne TaOIHIbl COOTBETCTBUN. OmipeaeseHne
(yHKIIMOHATBFHBIX TPYTII U THIIOB CBA3EH B HCCIEAyEMOM
COEIMHEHUU

5. O0pa3zoBaTesibHbIe TEXHOJOTHH

B yuebHOM mporiecce, TOMUMO YTEHUS JICKIIUM, KOTOphIe cocTaBiisitoT 50 %
ayIUTOPHBIX 3aHATHM, HCMOJb3YIOTCS AaKTUBHBIE W HWHTEPAKTUBHBIC (DOPMBEI.
AKTUBHbIE M HWHTEpaKkTUBHbIE (OPMBI TPOBEICHUS 3aHATUH B COUYETAHUU C
BHEAYyIMTOPHOU
po¢eCCUOHATIBHBIX KOMITETCHIIUN 00yUYaroIInXcsl.

paboToii  cOoCOOCTBYIOT  (POPMHPOBAHHI0O U Pa3BUTHIO




HNutepakTUBHBIE 00pa30BaTe/IbHbIE TEXHOJOT MU, HCIOJIb3yeMble NIPH

peanu3anuu
JAHHOM IMCUMILIMHBI
Cemectp | Bun HuTepakTuBHBIE 00pa3oBaTeabHbIe TEXHONOTHH  [KOJIHYECTBO
3aHSITHS 4acoB
3 JI KomnbioTepHas mpe3eHTalus 50%
C PaGoTa mo uHAMBUyaTbHOMY 3aaHUIO 30%

Y4eOHyr0 BHEAYIUTOPHYIO ACSITEIbHOCTD, BBITIOTHIEMYIO B Yachl, OTBEJACHHBIE
CTYICHTY JJIsi CAMOCTOSITENIbHOM paboThI, 11e1eco00pa3Ho pa3ae/iuTh Ha JIBE TPYIIIIHL:
1. IloAroTOBKAa K 3aHATHUAM I[IPEAINOJIaracT CHUCTEMATUYECKYI0 (PUTMHUYHYIO)
CaMOCTOATENIbHYI0 PaboTy MO W3y4aeMoOW IUCUUILIMHE B BUJE TOBTOPEHUS
MaTepuaiia JIeKIWW, BBIMOJHEHUS JOMAIHUX 3aJaHHil, MOATOTOBKUA K
KOHTPOJBHBIM paboTam. Takoil BUA JEATETBHOCTH CTYJEHTA SBISETCS
HEOOXOMMBIM U JIOJIKEH OBITh 00€CTIeUeH JOCTATOYHBIM PECYPCOM BPEMEHH.
2. lomalliHee 3aJaHMe OTHOCUTCS K KaTeropuu paboT MO TMOJArOTOBKE K
3aHATUSM U BKIIOUAET B CeOs MaTepuall, BhIIABAEMbBIA B XOJI€ MPAKTHUYECKUX
3aHATHA JJI1 OpTraHU3alMM YCBOCHHUS W TEKYIIETO KOHTPOJS Pe3yJbTaToOB
oOydeHus: (CTyACHT MOJy4aeT 3a/JaHie Ha JOM, KOTOPOE HYXHO BBITIOJIHUT,
KaK MPaBWIIO, K CICAYIOMIEMY ayIUTOPHOMY 3aHSATHIO).

6.YueOHO-MeTOAMYECKOE oO0ecredyeHue CaMOCTOSITeIbHON pPadoThl CTYAEHTOB.
OueHo4YHbIE CPEACTBA IJISl TEKYIIEro KOHTPOJISI YCIIeBA€eMOCTH, POMeKYTOYHbIi
KOHTPOJIb.

YcneBaeMoCTh OICHUBAETCS MO CPeACTBaM (POHTATHLHOTO OIMPOCa, MPOBEACHUE
KOHTPOJIbHBIX padoT, KouiokBuymoB. dopma onenku B Buae 3aderta. OleHUBaeTCA
camMoCTOsATeNbHas paboTa CTyIeHTa, JOMAILIHEE 3a/IaHuE.

CamocrosTenpHas paboTa CTYJIEHTOB peau3yeTCs B BUJIC:

" TIOJITOTOBKH K KOHTPOJBHBEIM paboTam;

" IOJIFOTOBKHU K CEMUHAPCKUM 3aHSATHUSIM;

= odopmieHUsT 1abOpaTOPHBIX PabOT (3amojiHeHHe TaOJull, ,HANCAHHE
BBIBOJIOB);

" BBIMOJHEHUS WHAMBUAYAIBHBIX 3aJaHWd TI0O OCHOBHBIM  TeMaM
JUCITUTUTUHBL

* gHanucaHue pedeparoB mo mpoOremamM  IUCHUILIUHBI  "dwusmka'.
HUToroBbiii KOHTPOJIb. 3a4eT B KOHIE « CEMECTpPA, BKIKOYAKOLINAN
MIPOBEPKY TEOPETUUECKHUX 3HAHUM W 3aIIUTHI TA00OPaTOPHBIX PaboT.

Ilepeyens  NpUMEPHBIX  KOHTPOJBLHBIX  BONPOCOB M 3aJaHUil  JIsA
CaMOCTOATEIbHON PadoThI
Macc-cniekTrpomeTpus



1.  Kakue MeTo bl Macc-CIEKTPOMETPUH UCIIOJIB3YIOTCS B XUMUHK?

2. Kakue (u3mko-xuMu4eckue XapaKTepUCTUKH MOKHO ONPENETUTh METOJaMHU
Macc-CIeKTpOMETPUU?

3. Uro Takoe pa3penieHre Macc-aHaaM3aTopa U Kak OHO ONpEeIsaeTcs?

4. Uem ompenensitoTcss TpeOOBaHUS K BaKyymMy B pPa3IUYHBIX YacTsIX Macc-
CrieKTpoMeTpa’?
5. B kakux o0macTsax aHaJIUTHYECKON XUMHUH Ie1ecoo0pa3HO HCIOJIb30BaHUE

Macc-CIIEKTPOMETPUIECKOTO MeTO1a?

6. Kakue cymecTByloT cnocoObl HOHU3ALUKA ATOMOB U MOJIEKYJI?

7.  Hadem OCHOBaHO pa3elICHHE HOHOB B MacC-CIIEKTPOMETpPE?

8. MokHO 1M pa3fenuTh HOHBI C OIMHAKOBBIM OTHOILIEHHEM m/e?

9. IloueMy  Macc-CHEKTpOMETPHYECKMM  METOJ  aHaJIu3a  OPraHUYECKUX
COEIMHEHMI MOy IUPOKOE pacipocTpaHeHue?

10. Kakum o006pa3oM MOXKHO ONPENCIUTh MOJIEKYJSIPHYIO MacCy U CTPYKTypy
OpPraHUYECKUX COEIUHEHNN MacC-CIIEKTPOMETPUYECKUM METOI0M?

11. KakoBbl mnpenMyniecTBa XpOMaTO-MacC-CIIEKTPOMETPUM II0 CPaBHEHUIO C
OOBIYHBIM MaCC-CIIEKTPOMETPUYECKUM METOI0M?

12. KakoBbI JOCTOUHCTBA U BO3MOKHOCTH UCKPOBOM MacC-CIEKTPOMETPUU?
BpamarejJbpHas CIEKTPOCKONUS

1. Tlouemy OJHMM U3 OCHOBHBIX YCIIOBUHA TIOJYYEHHS] MHKPOBOJHOBOTO
BpAIIATEJIbHOTO CIIEKTPa MOJIEKYJ SIBJISIETCS HAJU4HMe 3JIEKTPUUECKOrO JUMOJIBHOTO
MOMEHTa?

2. Kak ypaBHEHUs I DHEPIMU BpAIECHUS JIMHEWHBIX MOJIEKYJ M MOJIEKYJ THUIA
CUMMETPUYHOIO BOJYKA 3aBHUCIAT OT BPAIIATEIBHBIX IIOCTOSHHBIX M KBaHTOBBIX
YHCeJl, XapaKTEPU3YOLIUX BPaIlEHUE MOJIEKYJI?

3. Kax BBoguTcs kiaccupuKauus YpPOBHEW SHEPrUM Il MOJIEKYJ THUIA
CHUMMETPHUYHOTIO BOJTYKA?

4. Onummre >¢dext Ilrapka it JUHEHHBIX MOJEKYJ, A MOJIEKYJ THIIOB
CUMMETPUYHOIO BOJYKA U ACUMMETPUYHOIO BOJTUKA.

5. B 4em cocrouT npHHIMIMAaIbHAsg cxema paanocrnekrpomerpa? Kakwue ycnoBus
nposeaeHus 3kcnepumenTa? Yro naer BBenenue LltapkoBckoro annekrpona?

6. Kak wucnonp3yercs M30TOMHOE 3aMEIIEHHWE NpPH ONPENEIEHUH T'€OMETPUUYECKOTO
CTpOECHUA?

7. KakoBbl OCOOEHHOCTH OMpEIEICHUS KOOPAMHAT AaTOMOB, HAXOIALIMXCS Ha
OJIN3KOM PACCTOSIHUM OT LIEHTPa MacC WJIU TJIaBHOM OCH UHEpPLUU?

8. B ueM BbIpaxkaeTcsi B3aMMOCBSI3b BpAIllEHUs U KOJIEOaHUsI MOJIEKYJ1?

9. B yem cocTouT (pu3HUECKUI CMBICI ONIPENEISIEMBbIX BEJINYMH re, 10, rs u 1z?

10. Kak omnpenensroT 3HAYECHHs] NMPOCKLUMHA DBJIEKTPUYECKOTO IUIOJBHOIO MOMEHTa
MOJIEKYJl METOJIOM MHKPOBOJHOBOW crekTpockonuu? Kak ompenenstoT HarpaBieHUE
JUIIOJIBHOIO MOMEHTA MOJIEKYJI?

11. Kak onpeaensitoT 6apbepbl BHyTPEHHETO BpaIlleHUsI METaJIbHBIX TPYII?

12.  Kak wucnome3yerca  mnpeoOpaszoBanue @Dypbe B METOJE  Tra30BOM
aNeKTpoHorpaduun?



13. KakoB xapakTrep 3aBUCHUMOCTH MPHUBEACHHONW MOJEKYISIPHON COCTaBIISIOLICH
WHTEHCUBHOCTHU PACCESIHUSI OT T€OMETPUUECKUX U TUHAMUYECKUX MMAPAMETPOB, T. €. OT
MEXbSIICPHBIX PACCTOSIHUHN U CPETHUX aMIUIUTY/ KOJieOaHW Tap aTOMOB?

14. Kak 3aBUCHT aMIUIHTyAa KOJE€OaHUN OT TeMIEepaTypbl?

15. ConocraBpTe mapameTpsl MEXBIACPHBIX PACCTOSSHUM B MOJIEKYJaX, IOJy4aeMble
METOJJaMH BpaIaTeIbHOM CIIEKTPOCKOIINU U Ta30BOM 3JIEKTPOHOTpaduu.

16. IlpuBenure cxeMy OSKCIEpPUMEHTA W NEPEUYUCIUTE YCIOBUS €ro IPOBEIACHUS B
METO/]I€ Ta30BOM JIEKTPOHOrpaduu.

17. Ilepeuncnure BO3MOKHOCTH U OTPAHUYEHHUSI B ONPENEIICHUN CTPYKTYPBI MOJIEKYJI
METOJIOM T'a30BOil 3JIeKTOHOTpaduH.

Koaedarenbnasn (MK- KP-) cnekrpomerpust

1. Kak BbIpakaercs KkosebarenbHas 3Heprus Ev B rapMoHHYECKOM MPHUOIUKEHUU
JUIE MHOTOATOMHOM MOJIEKYJIbl NPU KBAaHTOBO-MEXaHMYECKOM pPACCMOTPEHUU U
KaKue pa3inyaloT THUIIBI YPOBHEH JHEPrUH, MEPEXO0JI0B M YaCTOT B KOJIEOATEIbHBIX
criekTpax?

2. Kak MOXHO 1O KOJeOaTeNbHBIM CIHEKTpaM OMPEICIUTh TOYEHYHYIO TPYIIITY
CUMMETPHH, K KOTOPOU OTHOCHUTCSI MOJIEKYJ1a?

3. Uro Takoe XapakTepUCTHYECKUE WM TPYNIIOBBIE YACTOTHI M KAaK 3TO IOHATHE
COTJIACYETCsI C OTMPEICIICHNEM HOPMAIbHBIX KOJIeOaHun?

4. Tlepeuucnute BO3MOXKHbIE IPUMEHEHUSI METO/I0B KOJIE0ATENbHON CIIEKTPOCKOINH B
XUMUHU.

5. Kakas ammaparypa ucnosbdyercs i moiydeHus: kojebarenbHbix MK- u KP-
CIIEKTPOB.

6. Ilouemy (pOTORNIEKTPOHHBIE YMHOXKUTEIN HE padoTaioT B nanpHeM MK-amanazone
criektpa?

7. Kakue Tumnsl koaebaHuil HaOII01aI0TCsl Y MHOTOATOMHBIX MOJICKYJT?

8. B kakmx o00JacTsSX CHEKTpa MPOSBISIOTCS XapaKTEPUCTHUYECKUE YaCTOTHI
KOJIEOAHUM «TSKENBIX» U «JIETKUX» MOJEKYJISIPHBIX TPYT?

9. llepeuncaure OCHOBHbIE OCOOEHHOCTH aHaiu3a BemecTBa o MK-cnekrpam.

10. HazoBute ocHOBHBIE HCTOYHUKM M3iyyeHus B IK-cnekrpomerpun.

11. B yeMm 3akitouaroTcst OCHOBHbIE peuMyIecTBa Oypbe-CIEKTPOMETPHUH.

12. [lepeuncnuTe OCHOBHBIE TMPUYMHBI, BBI3BIBAIOIINE CIIyYalHBbIE IOTPEIIHOCTH
KOJIMYECTBEHHOT0 aHalin3a 1o crekrpam noriomenus B K- obmactu?

13. Kakue mepsl cienyer npeanpuHUMaTh sl YMEHbIIEHUS CITy4YailHbIX OUTMOOK?

14. KakoB OCHOBHOM MCTOYHHMK CUCTEMATUYECKUX OIMITUOOK?

15. Uto o6mero B cnektpax KP m MK u kakue pazauuus HAOMIOJAIOTCS MEXKIY
HUMHU?

16. Tlepeuuciaure Bce BO3MOXKHBIE KojeOaHus B Mmojiekysie CO2, yuyuThIBas, 4TO OHA
AUHEHa U neHTpocuMMmeTpuyHa. Kakue konebanusi B 3Toi Mosekyse akTuBHbI B K
CIIEKTpE MOTJIOICHUS, U Kakue B ciekTpe KP?

daexktponHasn (YD) cnekTpoMeTpust

1. Kak xnaccuuuupyroTcsi 3J€KTPOHHBIE MEPEXOAbl MOJEKYJI U KAaK OTHOCATCS K
HUM HaOJI01aeMbI€ B CIIEKTPaX MOJIOCHI?

2. YKaXHUT€ OCHOBHBIE CTPYKTYPHBIE U AHAIUTUYECKUE MNPUMEHEHUS 3JIEKTPOHHBIX
CIIEKTPOB.



3. OOBsicHUTE, MOYEMY B 3JEKTPOHHBIX CIIEKTPax IOJIOKEHHE XapaKTEPUCTUUYECKOM
JMHUM 3aBUCUT OT XMMUYECKOI'O OKPYXXEHUS aTOMOB COOTBETCTBYIOLIEIO 3JIEMEHTA B
aHaJIM3UPyEeMOM o0paslie, a B PEHTTEHOBCKUX CIIEKTpaxX — MPAKTUYECKU HE 3aBUCUT?

4. Ilouemy MeTOIBI DJIEKTPOHHOM CHEKTPOCKONMU YYBCTBHUTENIBHBI K COCTOSIHUIO
MOBEPXHOCTU aHanu3upyemoro obOpasna? Ilpemnoxure cmocoObl BapbHUpPOBAHUS
TIIyOMHBI 0TOOpa aHATUTUYECKOU WH(OpMAITUH.

5. lTloueMy UHCTPYMEHTAJbHOE pa3pelIEeHuEe Ha TMOBEPXHOCTH AHAIU3UPYEMOTO
obpasna B Mmetojie O9C mHoro 6obiiie, yeM B MeTojie POIC?

6. Ilpennoxxure WHCTPYMEHTAIbHBIE CIIOCOOBI YBEJIWYEHUS YYBCTBUTEIBHOCTU U
ceniektuBHOCTH MeTona PDOOC.

7. IloyeMy pEHTI€HOZJIEKTPOHHBIM M O0XE-AJIEKTPOHHBI aHaau3 IMpPOBOIAT B
YCJIOBUSIX CBEPXBBICOKOI'O Bakyyma?

8. Ha yem ocHOBaH npuHIUI pabOThI 3JIEKTPOHHOTO dHEproaHaauzaropa’?

9. Moxno mu wmeromamu POOC u ODC aHanu3upoBaTh JKHUIKUE MaTEpUaIbI?
[Touemy?

10. Kakue o6pa3isl npolile aHaJIM3UpoBaTh METOIAMHU AJIEKTPOHHOM CIIEKTPOCKOIHMU —
MPOBOASIIME UK HenpoBogsamue? [louemy?

11. Iloyemy OJIEKTPOHHBIE CIEKTPHl IPAKTUYECKHM HE  HCHOJB3YKOT  JUIS
KayeCTBEHHOI'O aHAJIN3a CJIOKHBIX CUCTEM?

12. B uem cyT1b penakcaumonnoro OXK9-nponecca?

MeToabl peHTTeHOBCKOM CIIEKTPOCKOIHUH.

I. CxemMaTH4YHO TOSCHUTE TPOUCXOXKJIECHUE PEHTICHOSJEKTPOHHBIX CIEKTPOB,
PEHTI€HOBCKOTO MOTJIOLIEHUS U (DIII0OPECIICHIINH.

2. YUTo Takoe XMMUYECKUI CABUT B PEHTIEHOAIEKTPOHHBIX CIIEKTpax?

3. Uro Takoe XapakTEpUCTUYECKOE K TOPMO3HOE PEHTTEHOBCKOE U3IydeHue?
4. MOXHO JIM MCHOJIb30BaTh IOJIMXPOMATHUYECKOE IEPBUYHOE PEHTIEHOBCKOE
U3ITy4eHHE B PEHTreHO(IYOPECIIEHTHOM aHalu3e U PEeHTreH0abCOpPOIMOHHOM
ananuze? [Touemy?

5. Kakumu (¢akropamu omnpenensieTcs: npeaein o0OHapyXeHUsT XUMHUYECKUX 3JIEMEHTOB
METOJIOM peHTTreHo(IIyopeciieHTHOTro ananu3a (POA)?

6. Ilpeanoxxure HHCTPYMEHTAJIbHBIE CIIOCOOBI YBEIWYEHHUS YYBCTBUTEIBHOCTU H
cenekTuBHOCTU MeToaa PDA.

7. Kakre XUMUYECKHE 3JIEMEHTBI HEJIb3s onpeaensaTte Merogqom POA? [Touemy?

8. Ilouemy B PEHTI€HOBCKMX CIEKTPOMETpPAX C DHEPreTHYECKOW IUCIEPCUEH, KaK
IPaBUJIO, HE UCIOJIB3YIOT KPUCTAIIbI-AHAIN3aTOPBI?

9. Jng Kakux 1eJedl  MCHOJB3YIOT BaKyyMHBIE PEHTI€HO(IyOpECIEHTHbIE
CIIEKTPOMETPHI?

10. Ilepeuncnure OCHOBHBIE PAa3HOBUIHOCTU PEHTTEHOBCKUX METOJIOB aHaJIU3a;
YKa)KUTE MPU3HAKHU, IO KOTOPBIM KJIACCU(ULUPYIOTCS METOIbI.

11. B yem ocHOBHbIE OTIAWYHS PEHTreHOAEKTPOHHBIX (DCXA) u (HOTOIIEKTPOHHBIX
(YOIC) cniexktpoB?

12. B 4em cyTh pellakCallmOHHOTO OXKe-TIPOIecca M PeHTTEHOBCKOM (hTyopecIieHITnun ?
13.Uem xapakTepu3yKTCS PEHTTEHOBCKHE CIIEKTPbl MOTJONIEHHS, KAaKOBbI HX
napameTpbl?

14. Kakumu napaMeTpaMu XapakTepu3yroTcs: (POTOIIEKTPOHHBIE CIIEKTPHI MOJICKY?



15. Yro Takoe TMOTEHUMATBl WM OJHEPruu aauabaTMuecKol W BEPTUKAIBHON
uoHu3auu?

16. OT 4ero 3aBUCUT UHTEHCUBHOCTD (DOTOIEKTPOHHBIX TUKOB?

17. Kak onpenensercs riiyOnHa BbIxoaa (POTOIIEKTPOHOB?

18. KakoBbl OTJIIMYMUTENIbHBIE OCOOCHHOCTH ammaparypbl s Pa3IudHbIX METOJ/OB
PEHTIEHOBCKOM M ()OTORIEKTPOHHOM (BKJIIFOUASI O3Ke-) CIEKTPOCKOTUU?

19. OxapakTepuzyuTe aHAIUTUYECKUE BO3MOXKHOCTM METOJOB PEHTICHO- U
(OTORJIEKTPOHHOM CHEKTPOCKOITHH.

20. Kak sHeprusi cBsi3M 3J€KTPOHA Ha HEKOTOPOM YpPOBHE 3aBUCHUT OT 3(P(EKTHBHBIX
3apsiI0B TAHHOTO aTOMa OKPY>KArOLIUX aTOMOB?

21. B 4em cCyTb OCHOBHBIX MOJXOJIOB K OOBSCHEHHUIO XHUMHYECKHUX CIBUTOB B
(OTORIEKTPOHHBIX CHIEKTpax?

22. Kak koppenupyeT xumudeckuit caBur B DCXA cO CTENEHbIO OKHCICHHUS aToMa
aeMeHTa?

23. B ueMm cocTOUT aITUTUBHOCTh XUMUYECKHUX CIIBUTOB?

24. Yto Takoe aJicoOpOIMOHHBIN XUMUYECKUH CABUT, KaK OH BhIpaKaeTcs?

25. Kakue npeumylecTBa JaeT KOMIUIEKCHOe npuMeHeHne merofoB DCXA, OO3C u
COM 1npu u3yueHuu MoBEPXHOCTEN (B KaTaau3e, MUKPOIJIEKTPOHUKE U T. [1.)?

MeToabl MATHUTHOTO PE30HAHCA si/iep U 3JIEKTPOHOB.

1. 3anumuTe yciaoBHs SIAEPHOTO U AJIEKTPOHHOTO pe30HaHCOB. UTO B HUX OOUIETO U B
YeM OTIn4us?

2. KakoBbI OCHOBHBIE MapameTpPsl, U3MepsieMble B ciekTpax JAMP, u kakyro OHH arOT
uHpopmarnuio?

3. Yo Takoe quHamuueckuii AMP?

4. Yto Takoe g-¢akrop Jlanae u uto oH oTpaxkaer?

5. Ilepeuncnure U KpaTko 0OXapakTEPU3YUTE METO/Ibl MHOKECTBEHHOI'O PE30HAHCA.

6. Kak MoxHO 00BsicHUTD siBiieHUEe DIIP Ha ocHOBE KIacCHYECKUX MPEICTaBICHUH.

7. Kak 3aBuUCHUT mpejien MO YyBCTBUTEIBHOCTH JJI OOHAPY>KEHUS PaTUKAIOB OT
yucia iUl B curnane JIIP stux pagukanos.

8. Kak 3aBucur mmMpHHA JHMHUM W aMiumatyga curhana OIIP ot ammuTyas
MOYJISLINY.

9. Kak wuyBctBuTenbHOCTE OJIIP u3MeHseTcss ¢ yBEIWYEHUEM HCIIOIb3YEMOTO
MarHUTHOTO TMOJIS.

10. Kak paznuuaercs pacuierienue ypoBueit B DI1P- u AMP — addexrax npu onHou u
TOM K€ BEJIMYMHE MAarHuTHOTO nojs? [louemy?

11. Bo3amosxxen nu SAIMP na atromax kuciopoaa B C2H5OH? [Touemy?

12. Kak BbIpakaeTcss SHEprus B3aUMOACHCTBUS sipa, OOJAJAIONIETO HEHYJIEBBIM
CIIMHOM, C BHEIIIHUM MAarHUTHBIM I1OJIEM?

13.  Tlouemy mjig  UMHAYUUMPOBAaHUA  NEPEXOJIOB  MEXKAY  3€€MaHOBCKUMU
SHEPreTUYECKUMHU YPOBHSIMU OCUMJUIMPYIOINIMH BEKTOp PaguO4YacTOTHOrO  IOJIS
JIOJIKEH OBITh IEPICHANKYJISIPEH HAMIPaBICHUIO TOCTOSTHHOTO MArHUTHOTO T0JIsA?

14. Yro Takoe CHUH-pelIETOYHAs W  CHHH-COMHOBasg  penakcauusa?  Kak
COOTHOCSITCSI UX BPEMEHA B pa3HbIX arperaTHbIX COCTOSHUAX BellecTBa?

15. 3anummute, ucxons u3 ycioust AMP mjisi 1ByXypOBHEBOW CHCTEMBI, BBIPAKEHHE
Y4acTOThI Yepe3 NHIYKLHUIO MOJIS.



16. [lepeuncnure 1 3aMIINTE BBIPAXKEHHUS U IIKAIbl XUMHUYECKUX CABUTOB B SIMP.

17. Yro Bauser Ha BEIMYMHY XuMHueckux caBuroB B [IMP? Ilouemy
xumuueckne casurd B SIMP I9F u 13C MeHsOTCI B 3HAUYUTEIHLHO OOJBIIEM
nuamazone, yem B I[IMP?

18. Uro Takoe KOHCTaHTa JKpAaHUPOBAaHMSA sApa’ B BHIE KaKMX COCTABIIOLIUX €€
MO>KHO IIPEICTABUTh?

19. Kak cBs3aHbl OOBIYHBICE U TPUBEICHHBIE KOHCTAaHThl CIUH-CIIMHOBOIO
B3aUMOJIeHCcTBUA? B ueM npeuMylecTBa NpUBEICHHBIX KOHCTAHT?

20. Kak COOTHOCATCSI UHTErPpAIbHBIE MHTEHCUBHOCTU cUTrHAIOB SIMP mns rpynn siaep
OJIHOTO Y TOTO0 K€ U30TONA U UHTEHCUBHOCTH KOMIIOHEHTOB MYJIbTUILIIETOB?

21. YkaxuTe OCHOBHBIE MAapaMETPbl U XapakTepHble 4epThl crekTpoB AMP mepBoro
nopsjka. B uem oTiinune CrieKTpoB MEpBOTo U 00JIee BBICOKUX MOPSIAKOB?

22. C kakuMu (PUBHKO-XUMUYECKUMH XapaKTEPUCTHUKAMHU YCTAHOBJIEHBI KOPPEISAIUU
XUMHUYECKHUX CABUTOB B SIMP?

23.Uto Takoe cpasuratommue peareHTel B SAMP u 4TO 1aer uxX NOpUMEHEHHE B
CTPYKTYPHBIX UCCIEIOBAHUSIX?

24, B dem 3akmouaeTcsi 3(Q(EKT «IPUMECHBIX CIHUHOB» M KaK €ro MOXHO
VICIIOJIB30BATh ISl ONPEACTICHHUS] HEKOTOPBIX A1ep?

25. KakoBbl KpUTEpHH MEMJIEHHOIO, OBICTPOrO M MIPOMEKYTOYHOTO OOMEHa sjep
B criekTpax SAMP?

26. KakoBbl mpaBwia oTOOpa AJid NEPEXOAOB MEXKAY 3€€MAHOBCKMMHU YPOBHSIMHU
10 BJIEKTPOHHOMY U SIICPHOMY CIIMHOBBIM KBAHTOBBIM YKCJIaM B CUCTEMAX C AJIEKTPOH-
AJIEPHBIM CBEPXTOHKUM B3aUMOJIECHCTBUEM ?

27. Kak BO3HHMKaeT TOHKas CTpyKkTypa crnekTpoB OIIP aHM30TpOmHBIX cucteM?
UTto Takoe KpaMepCOBCKOE pacuierieHue?

28. B u"eM cyTh MeToJa «CIHUHOBBIX MeTOK»? Kakue paHHbIE OH IIO3BOJISIECT
noJy4yaThb?

29. B kakux choydasx BO3HUKA€T HEPABHOBECHAs 3aCEJICHHOCTh 3€€MaHOBCKHUX
CIIMHOBBIX COCTOSTHH?

30. Ilouemy s omucaHusi KBaApPyNOJIBHOIO MOMEHTA AApa JOCTATOYHO OJHOTO
napametpa Q?

31. Uem ompenensiercs MyJbTUILDIETHOCTh curHainoB AKP kBaapynosibHBIX —szep
TAHHOTO M30TOoIa?

32. DAeKTpOHbl KaKUX AaTOMHBIX OpOWTanedl BHOCAT OOJBIIMI BKJIAJ B TPagUEHT
HEOJHOPOAHOTO BJEKTPUYECKOTO TIOJs Ha SApE€ B MOJICKYJSIPHOM KpHUCTAILIE
coryiacHo Teopuun TayHca H Jeinu?

33. Kakue ¢aktopsl 0OKa3bpIBalOT HauboJibliee BIUsHUE HA caBur yactothl SIKP aToma
JAHHOT'O JIEMEHTA B MOJIEKYJISIPHOM KpucTasie?

MeccOay3poBckasi ClIEKTPOCKOIMS

1 . Kakue ycnoBusi JODKHBI BBITIOJHSATHCS, YTOOBI JUISl siEp KakKOTO-TO BJIEMEHTa
HaOmoaancsa apdext Meccbayspa?

2. Kak cBsi3aHa CKOpPOCTh JABMXKEHHSI MCTOYHMKA Y-u3lydeHus (uwiau oOpasia,
MOTJIONIAIOIIETO Y-KBAHT) C SHEPTUEH UCITYCKAEMbIX (MOTJIOIIAEMbIX) KBAaHTOB?

3. Kakumu rnaBHbIMU (hakTOpamMu OMpenenseTcsi U30MEPHbIA (XMMUYECKUN) CIABUT B
MeccOayIpOBCKOU CIIEKTPOCKOMUM?



4. C yem cBsi3aHA TOHKas M CBEPXTOHKAs CTPYKTypa MeccOaydpOBCKHX CIIEKTPOB,
KaKue JaHHbIC U3 HEE MOJTy4aroT?

5. B xakom wu3 coemunenmii: SnC;;Br,, SnCiBr wmmm SnFj  kBagpymnosbHOE
pacuierieHue 0obIle U nouemy?

6. Ilepeunmciure  OCHOBHBIE  XMMHUYECKHE  TNPUMEHEHHS  MeccOaydIpOBCKOM
CIIEKTPOCKOIHUH.

JIXOMUHECIICHTHBIN aHAJIU3

1. Yto Takoe IIOMUHECIIEHIINS ?

2. SlBnsieTcst 1M JIIOMUHECIIEHIIUSI PAaBHOBECHBIM MPOoIeccoM?

3. K kakoii W3 TPUBEICHHBIX  KJIacCH(PUKAIMK  OTHOCATCS ~ TEPMUHBI:
(hOTOIFOMUHECIICHITHS, PEHTTE€HOJIFOMUHECIICHIIUS, XEMMJIIOMHUHECIICHITHA,
KaTOJOJIOMHUHECIICHITNS ?

4. Yto Takoe crekTp ¢iyopecieHInn?

5. Yrto npencrapiser coO0i CreKTp BO30YKICHUS M YTO OH XapaKTepusyer?

6. Kakas u3 XapakTepUCTUK JIIOMHUHECICHIIMM 3aBUCUT OT JJIMHBI  BOJIHBI
BO30Y KIar01Iero ceera?

7. Chopmynupyiite 3akon Ctokca-JIrommerns?

8. 3aBUCUT JIU UHTEHCUBHOCTD JIIOMUHECIICHIIUU OT TEMIIEpaTyphbl?

9. Kak MeHseTcs WHTCHCHUBHOCTH JIIOMHHECIICHIMHA OOJILIIMHCTBA BEIIECTB C
MOHUXEHUEM TeMIepaTypbl?

10. Yto mnoHMMamT NOA TEPMUHOM TylIeHHE JOMUHecUeHIMU? Kakue Buabl
TYLIEHUS CYLIECTBYIOT?

CamocrosiTenbHasi padoTa cTyaeHTOB. MeToauveckne YKa3aHUsl K BHINOJHEHHIO
CaAaMOCTOAITEJILHOM Pa0dOThI

CamocTosiTenbHast paboTa CTYJIEHTa - 3TO OCOOBIM 00pa30oM OpraHHW30BaHHAs
JESITENBHOCTD, BKIIFOYAIOIIAs B CBOIO CTPYKTYPY TaKHMe KOMITOHEHTHI, KaK:
- YSICHEHHE TIEJIM ¥ TIOCTaBJICHHON y4eOHOM 3a1a9H;
-4eTKO€ U CUCTEMHOE TJIAHUPOBAHUE CAMOCTOSITEIIHHOM PaOOTHI;

- CamocTosiTeJIbHOE HU3YYCHHUE Pa3aejoB TUCHUIIJIHHBI

Ne n/mt Bun paboTsl, muTeparypHble HCTOYHUKH
Tema 1. CamocrosaTenbHass MpopabOTKa BOIMPOCOB TEMbl B BHJEC KOHCIEKTUPOBAHHS
MEPBOMCTOYHUKA, 3aKpEIUIEHHEe MaTepuaa MpH MOATrOTOBKE K CeMUHapaMm u Jad.
paboTtam.

OcHoBbl aHanuTuueckord xumuu. Ilog pea. 3omorosa FO.A. M.: Beicmas mikoina,
2002 Ku.2 I'maBa 11, §11.6.1

Tema 2. CamocrosaTenbHass MpopabOTKa BOIMPOCOB TEMbl B BHJEC KOHCIIEKTUPOBAHHS
MEPBOMCTOYHUKA, 3aKpeIUIEHHEe MaTepuaja MpH MOATrOTOBKE K CeMUHapaMm u Jao.
paboTtam.

OcHoBbl aHanuTuueckod xumuu. Ilog pea. 3omoroa FO.A. M.: Beicmas mikona,
2002 Ku.2 I'nasa 10, §10.2




Tema 3. CamocrosaTenbHass MpopabOTKa BOIMPOCOB TEMbl B BHJE KOHCIEKTUPOBAHHS
NePBOMCTOYHUKA, 3aKPEIUICHNE MaTepraa Mpy NOJArOTOBKE K CEMHHApaM U Jiad.

paboTtam.

OcHoBbl aHanuTrueckort xumuu. [loa pen. 3omorosa FO.A. M.: Bricmas mkoina, 2002
Ku.2 I'maBa 11, §11.6.3

Tema 4. CamocrosiTenbHas MpPOpadOTKa BOMPOCOB TEMbl B BHJIE KOHCIIEKTUPOBAHMS
NIEpPBOMCTOYHHKA, 3aKpEIUICHHE Marepualia MpH TOATOTOBKE K CEMHHapaM H Jiad.
paboTam.

OcHoBbl aHanutudeckoit xumuu. [lox pen. 3omorosa FO.A. M.: Beicias mkona, 2002
Ku.2 I'maBa 11, ¢.276-279

Tema 5. CamocrosiTesbHas MPOpadOTKa BOMPOCOB TEMbl B BHJIE KOHCIEKTUPOBAHMS
NIEpPBOMCTOYHHKA, 3aKpEIUICHHE MaTepualia MpH TOATOTOBKE K CEMHHapaM H Jiad.
paboTam.

OcHoBbl aHanuTudeckoit xumuu. Ilox pen. 3omorosa FO.A. M.: Beicias mkona, 2002
Ku.2 I'nasa 10, §10.2.4

Tema 6. CamocrosiTenbHas MpPOpadOTKa BOMPOCOB TEMbl B BHJIE KOHCIIEKTUPOBAHMS
NIEpPBOMCTOYHHKA, 3aKpEIUICHHE MaTepualia MpH ITOATOTOBKE K CEMHHapaM M Jiad.
paboTam.

OcHoBbl aHanuTudeckoit xumuu. [lox pen. 3omorosa FO.A. M.: Beicias mkona, 2002
Ku.2 I'nasa 10, §10.2.4

Tema 7. CamocrosiTenbHas MpPOpadOTKa BOMPOCOB TEMbl B BHJIE KOHCIIEKTUPOBAHMS
NIEpPBOMCTOYHHKA, 3aKpEIUICHHE Marepualia MpH IOATOTOBKE K CEMHHapaM H Jiad.
paboTam.

OcHoBbl aHanutudeckoit xumuu. [lox pexn. 3omorosa FO.A. M.: Beicias mkona, 2002
Ku.2 I'maBa 11, §11.6.2

Tema 8. CamocrosiTenbHas MPOpadOTKa BOMPOCOB TEMbl B BHJIE KOHCIIEKTUPOBAHMS
NIEpPBOMCTOYHHKA, 3aKpEIUICHHE MaTepualia MpH IOATOTOBKE K CEMHHapaM H Jiad.
paboTam.

OcHoBbl anaanTnyeckoi xumuu. Ilox pen. 3oso0roBa 10.A. M.: Beicias
mKkoJjaa, 2002 Ku.2 I'nasa 11, §11.6.1

Tema 9. CamocrosiTesbHas MPOpadOTKa BOMPOCOB TEMbl B BHJIE KOHCIIEKTUPOBAHMS
NIEpPBOMCTOYHHKA, 3aKpEIUICHHE Marepualia MpH ITOATOTOBKE K CEMHHapaM M Jiad.
paboTam.

OcHoBbl anannTnyeckoi xumuu. Ilox pen. 3oso0roBa 10.A. M.: Beicias
mKkoJaa, 2002 Ku.2 I'nasa 11, §11.6.1

- IOMCK HEOOX0AMMOM yueOHOH U HayYHOU HH(pOPMAIIUH;
- OCBOCHHE COOCTBEHHOU MH(OpMAINK U ee TIorhdecKas repepadboTka;
- HUCTOJB30BaHUE METOJOB HCCIIECIOBATEIbCKON, HAYYHO-HCCIEI0BATEIbCKOM
pabOoTHI IJIs1 PEIICHUs] TTOCTABIICHHBIX 3a/1a4;
- BBIpabOTKa COOCTBEHHOM MO3UIIUMH TI0 MOBOY MOJYYECHHOM 3a/1a4K;
- IPOBEJICHUE CaMOaHaIN3a U CAMOKOHTPOJISI.

CtyaeHT AOMKEeH MOMHHUTh, YTO TOJIBKO MPH CUCTEMATUYECKON M YIOPHOUH
CaMOCTOATENFHON  paboTe  yCBOGHHWE  JHUCHMIUIMHBI  OyJeT  JTIOCTaTOYHO
3¢h(HEKTUBHBIM.



7.DoHI OLIEHOYHBIX CPEACTB /ISl IPOBEAEHHs TEKYIIero KOHTPOJIst
yCIIEeBAEMOCTH U MIPOMEKYTOYHON aTTECTALUU 10 HTOraM OCBOCHUS
AMCHUTITAHBI

Texymuii KOHTPOJIb MPOBOJUTCA B TEUEHHE CEMECTpa JIJIsi BCEX CTYJCHTOB
O4HOM (opMbl 0OyueHHs. [ TeKyIero KOHTPOIs UCHOIb3YeTCa yCTHasi IpoBepKa
3HaHUM TpolaeHHbIX TeM. [lo oTAenbHBIM  0J0KaM  JIEKIIMOHHOTO Kypca
BBITIOJIHAIOTCSL 2 MUCbMEHHbBIE KOHTPOJbHBIE paboThl. CTYJIEHTHI TOTOBAT pedepar.
Takke Mpu OIEHKE 3HAHUW CTYJCHTOB YUYWUTHIBAETCS AKTUBHOCTH CTYJCHTA Ha
MPAKTUYECKUX 3aHATHUSIX, TOCEIIaeMOCTh, 3HAHUE NTEPBOMCTOUYHUKOB.

HroroBas arrectanus NpeayCMOTPEHA B BUJIE 3a4€Ta.

7.1. Ilepeuenv Komnemenyuii ¢ yKazanuem 3mManoe ux yopmuposanus 6 npoyecce

0CB80CHUA 00PA306AMEIbHOU NPOCPAMMbL

Kon HaumenoBanue | [lnanupyembie Ipouenypa

KOMIIETEHIIUM | KOMIETEHUMH | pe3yJbTaThl 00y4eHHs OCBOEHUS

w3 Proc BO | w3 ®roc BO

OIIK-1 - BJAJCHHUEM 3HaTh: Y cTHBIN onpoc,
0a30BbBIMU OTYET MO
3HAHUSIMU B ® OCHOBHBIC  (DM3UYECKHC | 1aGopaTOPHBIM
obnactu 3aKOHBl M HX CIEJCTBHS | paboTam,
(GyHnnamenTanbH (busmuueckue OCHOBBI | PCIICHHC 3a/1a4,
BIX Pa3esiOB MEXaHUKH, Kojebanus u | KOMIIbIOTEpHOE
MaTEMaTUKH B BOJTHBI, octopp | TECTHPOBaHHE,
o0beme, . Mpe/icTaBlIeHUE
HEOGXOIMOM MOJICKYJIIPHOW (PU3UKHU | pedepatos,
JUISL BIIAICHUS TCPMOJNHAMHKH, BBITIOJIHEHUE
MaTeMaTUYCCKHU SJICKTpUICCTBA U | TBOPUCCKUX
M anmnapaToM MarHeTu3Ma, ONTHKH, | 3aJaHUI
9KOJIOTHIECKUX aTOMHOM H  SIAEPHOU
HayK, buzukn), busnueckue
00paboTKH

uHpopManuu U
aHaJIM3a JaHHbIX
10 3KOJIOTUH U

IPHUHIINIB UCCIIeIOBAHUS
XAMUYECKUX,
OMOJIOTHYECKUX U

IIPUPOIOTIONH30 CEJIbCKOXO-35IIICTBEHHBIX
BaHMIO, OOBEKTOB U HU3MEPEHUS
OTJICTTLHBIX 17
XapaKTEPUCTHK;
® OCHOBHbBIE 3aKOHBI
busuKwy, buszndeckue
SIBJICHUS u
3aKOHOMEPHOCTH;
® TCOPETHYECKHE  OCHOBBI




busznuecKux METOJI0B
aHaJIM3a BEIIECTBA;

® XapaKTEPHUCTHKHU
buzudyecknx  (HaKTOpOB,
OKa3bIBAIOIINX
BO3JCHUCTBUE HA KUBOWU
OpTraHu3M;

® METPOJIOTHUECKHE
TpeboBaHuUs MpHU padoTe C
buznyeckon
anmapatypou,  IpaBuWiIa
TEXHUKA  O0€30MacCHOCTHU
paboTbl B  XUMHUYECKOUH

JabopaTtopuun u c
busnueckon
anrnapaTrypou;

® DKOJIOTHUYECKHE U
ITHYECKHE ACTICKTBI

BO3JIEHCTBUI (HPU3UIECKUX
(hakTOpOB Ha YETIOBEKA.
YMmers:

* CO3/1aBaTh u
aHAJIN3UPOBATH HA OCHOBE
(bU3UYECKUX 3aKOHOB W
1504 CJIEICTBUMN
TEOPETUYECKUE  MOJEIHU
ABJICHUW IPUPOJBI;

* HCMOJB30BaTh B MPAKTHKE
BaXKHEHIIMEe (QU3nyecKue
U3MEPUTEIbHBIC TPUOOPHI
Y TIPUEMBI.

Baanern:

YCTPOMCTBOM HCIOJB3YEMBIX
UMU TIPUOOPOB ¥ TIPUHIIATIOB
uX JCeUCTBUs, mpuodpecTu
HABBIKU BBITIOJTHEHU S
bu3nuecKnx U3MEPEHUH,




POBOAUTH 00paboTKy
pe3yJabTaTOB M3MEPEHUU C
WCTIOJIb30BAHUEM
CTaTUCTUYECKUX METOAOB H
COBPEMEHHOU
BBIYUCIIUTEILHON TEXHUKH.

OIIK-2

- BJIaJICHUEM
0a30BBIMU
3HAHUSAMHU
byHIaMEHTaJIbH
BIX PA37ICIIOB
bU3HKH, XUMHAH
U OMOJIOTHH B
o0BeMe,
HE00XO0IMMOM
JUTSI OCBOEHUS
bu3HYeCKuX,
XUMUYCCKUX U
OMOJIOrMYECKUX
OCHOB B
9KOJIOTUU U
IPUPOJIOTIONH30
BaHUS;
METO/IaMH
XUMHUYECKOTO
aHayu3a,
3HAHUSIMH O
COBPEMEHHBIX
JTUHAMUYECKUAX
mporeccax B
IPUPOIE U
TexHocgepe, o
COCTOSIHHH
reocdep 3emin,
IKOJIOTUU U
IBOJIOIIAU
ouocdepsl,
rJ100aTbHBIX
IKOJIOTUYECKUX
npooiemax,
METOTaMH
otrOopa u
aHaJIM3a
T'COJIOTUYECKHUX
u

3HATH:

® 110JIb30BATHCS
TEOPETUYECKIUMHU OCHO-
BaMH, OCHOBHBIMH
HNOHATUAMM, 3aKOHAMHU M
MOJIECIISIMH Kypca (pU3UKH;

® YMCHUSAMMN MCIIOJIb30BaHUSA

HAy4yHOM U yuyeOHOM
JUTEPaTyphl;

e pusnyeckue mapameTpsl,
XapaKTEepU3YIOIIHe
(yHKLIHMOHAIBHOE
COCTOSIHUE  OpraHoB U
TKaHEH: MEXaHUYECKUE,
JIIEKTPUYECKHE,

QJICKTpOMAr-HuTHEIC,

ONTUYECKUE.

Ymersb:

SIIPUMEHSTHh MOJYyYEHHBIE
TEOPETUYECKUE  3HAHUA
npu pelIeHUn
KOHKPETHBIX 3aJa4 [0
pabote C
DKCIIEPUMEHTAIBHOU
armaparypou;
®CIIyIIAThH u

KOHCIIEKTUPOBATH JIEKIUH,
a TaKXe CaMOCTOSTEIBHO
noObIBaTh 3HAHMUS o
U3y4aeMOU JUCLUILINHE;

ey3jlaraTb M KPUTHUYECKHU
AHAJIM3UPOBATh

YerHeIl - ompoc,
OTYeT o
J1a60paTOPHBIM
pabotam,
pelieHre  3ajad,
KOMITBIOTEPHOE
TECTUPOBAHMUE,
MIPE/ICTaBIICHUE
pedeparos,
BBITIOJTHEHUE
TBOPYECKUX
3alaHUN




OMOJIOrNYECKHX
po0, a TaKxKe
HaBBIKAMH
UJECHTUPUKALTIU
Y OIMCaHUS
OMOJIOTMYECKOTO
pazHooOpa3us,
€ro OIEHKH
COBPEMCHHBIMHU
METOJAaMH
KOJIMYECTBEHHO
i1 00paboTKH
uHdopmaIg

HOJIy4aeMYIO Ha
CEMUHApPCKUX  3aHATHSIX
uH(pOpMaIHIO,
MOJIb30BaThCA  yueOHOM
autepatypou, Internet —
pecypcamy;

®[IPUMEHATH  IOJTYYEHHBIE
3HaHMSI TIPpU  PELICHUU
3aJlad Ha BBICTYIUICHHSIX,
Ha CEMUHAPCKUX
3aHSITHSIX.

Baanersn:

® YCTPOKWCTBOM
VICIIOJIb3YEMBIX UMU
npruOOPOB M MIPUHIIUIIOB UX
JICHCTBUS;

e 1puoOpecTu HaBbIKU
BBITIOJIHEHUS  (PU3MUYECKHUX
U3MEPEHUM;

® [IPOBOJIUTH 00paboTKy
pe3yJbTaTOB U3MEPEHUN C
UCITOJIb30BAHUEM
CTaTUCTUYECKUX METOJIOB
151 COBPEMEHHOM
BBIYMCIIUTENBHON TEXHUKH;

METOIUKOU U
TEOPETUYECKUMHU OCHOBAMH
aHaJIn3a
DKCIEPUMEHTAIIBHON U
TEOpETHIECKON NHPOpMaITUU
B 00J1aCTH (DU3HUKHU.




OIIK-9

CIOCOOHOCTBIO
pemarhb
CTaHJApTHBIE
3a/1auu
npodeccruonanb
HOU
NEeSATETHHOCTH
Ha OCHOBE
nH(pOpMaIMOHH
oM U
oubnuorpaduye
CKOM KYJIBTYPBI
C IPUMEHEHUEM
uH(OpPMAITMOHH
o-
KOMMYHUKAITHO
HHBIX
TEXHOJIOTUH U C
y4eTOM
OCHOBHBIX
TpeOOBaHUM
uH(pOpMaIMOHH
ou
0€30IMacHOCTH.

3name:
® TEOPETUYECKUE OCHOBBI,

OCHOBHBIE TOHATHS,
3aKOHBI U MOJICTTH Kypca
oOmeit pu3nku;

® METOJBI  00pabOTKM |
aHayiM3a JKCIIe-
PUMEHTAIBHON 51
TEOPETHYECKOU VIH-
dbopmanm B oOJyactu
busuky;

Ymernb:

® IOHWMAaTh, W3JaraTh |
KPUTHYIECKA
aHAJIM3UpPOBaTh  0A30BYIO

uHdopmarmio B oOnactu

busuky;

® J1I0JIb30BAaThCA

TCOPCTUICCKUMHU OCHO-
BaMH, OCHOBHBIMH
IIOHATUAMU, 3aKOHaMH H

MOJIENISIMU Kypca (PU3UKY;

* U3BMEPSTh busnueckue
napamMeTpbl U OLEHHUBATH
¢duznueckue CBOICTBa

OHOJIOTHYECKUX OOBEKTOB

C ITIOMOIIBIO
MCXaHHNYCCKHUX,
QJICKTPUICCKHX u

OIITHYCCKUX MCTOJOB,

® BHIOMpATH
METOJI KaueCTBEHHOTO

ONITUMAIBLHBINA

u

KOJIMYCCTBCHHOI'O aHaJIM3a

BEIIICCTBA,
COOTBETCTBYIOIIME
busndeckue MPUOOPHI

HCIIOJIB3YA

u

YerHeIl - ompoc,
OTYeT o
1a0b0paTOPHBIM
pabotawm,
pelieHre  3ajad,
KOMITBIOTEPHOE
TECTUPOBAHUE,
Ipe/ICTaBICHNE
pedeparos,
BBITIOJIHEHUE
TBOPYECKHUX
3aaHUN




[1K-18

- BJIaJICHUEM
3HAHUSIMHU B

anmaparsl;

® UIeHTU(DUITPOBATH
MpEJI0KEHHbIC
COCIMHEHUS Ha OCHOBE
naggeix Y®- u  UK-
CIIEKTPOCKOTIHUH;

® paboTaTh ¢ MHKPOCKOIIOM
1 OMHOKYJISIPOM.

Bnaoemo:

* METOJUKOM nu
TEOPETUUECKUMU OCHO-
BaMH aHaiu3a
AKCIIEPUMEHTAIIBHOU u
TEOPETHYECKOU

uHbopManuu B 00JACTH
busuky;

e HaBblIKaMu 0OpabOTKH U
aHayiM3a
DKCIIEPUMEHTAILHOU 151
TEOPETUYECKOMN
uHpopMmanmu B obJsacTH
busuky;

* CIIOCOOHOCTBIO
AKCILTyaTUPOBATH
COBPEMEHHYIO ammapaTypy
u  obopynoBaHue  Jis
BBITIOJIHEHUS Hay4HO-
UCCJIeI0BATEIhCKUX u
nabopaTopHBIX padoT;

METOJUKAMU U3MEPEHUS
3HAYEHUN (PU3NYECKUX
BEJIMYHH, METOUKOMN
OLICHKH MOTPEITHOCTEN
VU3MEpPECHUM.

3HaTh:

® OCHOBHBIC 3aKOHBI

Y cTHBI
OTYET

orpoc,
o




obnactu
TEOPETUYECKHUX
OCHOB F'€OXHMHHU
U Te0(hU3UKH
OKpYyXKaromen
Cpenabl, OCHOB
IPUPOAOTIONH30
BaHMUS,
SKOHOMHUKHU
IIPUPOJIOTIOIB30
BaHMUS,
YCTOWYHUBOTO
pa3BUTHUS

buznkwy, buszndeckue
SIBJICHUS u
3aKOHOMEPHOCTH;
TEOPETUICCKHE

bu3uIECKUX

OCHOBBI
METOJI0B
aHaJin3a BEICCTRA;
XapaKTEPUCTUKH
¢usnueckux  (akTopoB,
OKa3bIBAIOIINX
BO3JEMCTBHE Ha KHUBOU

OpPraHu3M;

METPOJIOTUYECKUE
TpeboBaHMsI TIpU padboTe ¢
buznueckon

anraparypou,  mpaBuiia
TEXHUKA  O€30MaCHOCTU
paboTbl B  XUMHUYECKOU
nabopaTopuu u c
bu3nIecKon

arnrmapaTrypou;

IKOJIOTHYECKHUE u
ITUYECKHUE aCIEeKThI

BO3JICUCTBUM (PU3UUECKUX
(dhakTOpOB Ha YeJIOBEKA.
YMmerh:

® T1I0JIBb30BaThCA

TCOPECTUUCCKUMU OCHO-
BaMWU, OCHOBHBIMH
IIOHATHUAMH, 3aKOHaAMHU H

MOJIETIIMH Kypca (DU3UKH;

U3MEPSIThH busnueckue

mapamMeTpbl M OICHUBATH
buznyeckue CBOMCTBa
OMOJIOTUYECKHX OOBEKTOB
c ITIOMOIIILIO
MEXaHUYECKUX,

AJICKTPUICCKUX )41

1a60paTOPHBIM
paborawm,
peuieHue  3ajad,
KOMITBIOTEPHOE
TECTUPOBAHUE,
MpEJICTaBIICHHUE
pedeparos,
BBITIOJTHCHUE
TBOPYECKHUX
3aJlaHuN




OIITHYCCKUX MCTOJOB,

® BBHIOMpPATh ONTUMAJBHBIN
METOJ KA4eCTBEHHOTO W
KOJIMYECTBEHHOTO aHan3a
BEIIIECTBA, UCTIONB3YS
COOTBETCTBYIOIINE
dbuznyeckre MpubOpel U
anmapaThl;

Baanern:

® YCTPOHWCTBOM
UCIIOJIb3YEMBIX UMU
npruOOPOB ¥ MIPHUHIIUIIOB UX
JICHCTBUS;

e 1puoOpecTu HAaBBIKU
BBITIOTHEHUSL  (DPU3UYECKUX
U3MEPEHUM;

® IPOBOJIUTH 00paboTKy
pe3yJIbTaTOB U3MEPEHUN C
HCIIOJIb30BaHUEM
CTaTUCTUYECKUX METOJIOB
151 COBPEMEHHOMU
BBIYMCIIUTENBHON TEXHUKH;

7.2. TunoBbie KOHTPOJIbHbIE 3aJaHHUS.

®opMbI TEKYIIEr0, IPOMEKYTOYHOI0 M UTOTOBOT0 KOHTPOJIsI

Texymi KOHTPOJIb

B Teuyenue cemectpa:
TEKYITUH KOHTPOJIb OCYIIECTBIISCTCS B BUJIC BBITIOJIHCHUS 3aIUTHI JJa0OPATOPHBIX
paboT, MOJTOTOBKA U y4acTUE B OMpPoce (KOJUIOKBUYM).

IIpoMexyTOUHBIA KOHTPOJIb




BeIpaxkaercs B BUJIe OLIEHKH 110 pe3yJIbTaTaM TEKYIIEro KOHTpousi. UTorossii

KOHTPOJIb

IIpoBoaMTCS B BUJIE 3aUeTa B KOHIIC CEMECTPOB. 3a4eT IIPOBOIUTCS B YCTHOM (hopMe
1o OwteTam, BKIIFOYAIOIIMM JIBa TEOPETUUSCKUX BOIIPOCA.

IIpuMepHBIN epeYeHb BONMPOCOB, BBIHOCUMbIX HA 3a4eT

KonnuecTBeHHBIE METOIBI SKOJIOTMYECKOTO KOHTPOJIS - TPOTHO3.

TexHuKa CIEKTPOCKONUY KOMOMHAIIMOHHOTO paccesiHus cBeTa ( JIa3epHbIE HICTOYHUKHU
M3JTYyUYCHHS).

TexHuKa CIEKTPOCKONNY KOMOMHAIIMOHHOTO paccessHUs cBeTa (IIpo0JIieMbl aHaAIK3a
OMOJOrHYeCKUX 00pa3IoB).

CnekTpockonusi KOMOHWHAIIMOHHOTO pAacCEsSHHS CBETa

(CKP). KauecTBeHHBIH M KOJHYECTBEHHBIA aHAIM3 IIO

UK cnekrpam. Texnuka UK cekTpockomnumu.

Moutexyisspabii ananu3 1o MK criekrpam norsomenus.

OcHOBBI a0COPOIIMOHHON CIEKTPO(HOTOMETPHH.

[ToHsATHE «CIIEKTpaIbHBIN aHATU3Y, KIIaCCU(UKAIIUS €T0 THUIIOB.

KoHmenuus 5K010ru4eCKOM TOJICPAHTHOCTH U OMOTHICCKUM OIXO0 K
OCYIIECTBIICHUIO SKOJIOTUYECKOTO KOHTPOJIS.

O 3aKOHOMEPHOCTSX, OTPAKAIOIIUX TPUIUHHO-CJICICTBCHHBIC CBI3H MEXKIY
YPOBHSMH BHCIIHUX BO3JICHCTBUM HA OMOTY M €€ OTKIIMKOM.

BHemrnss cpeia v mpoCcTpaHCTBEHHO-BPEMEHHAS OpraHU3aIUsl 9KOCUCTEM.
DKOJOTHYECKHIT MOHUTOPHHT: onpeeeHue, kiaccudukamnus. [ 1odanpHas cucrema
MOHHUTOPUHTIA OKpY’KaroIen cpeibl. «beble msITHay Ha KapTe 9KOJOrHUeCKOro
MOHHUTOPUHTA. « XMMHYECKasl CYIITHOCThY» IKOJOTMYSCKOI0 MOHUTOPHHTA.
MoOHHTOPHHT OMOJIOTHYECKUX ITepeMEHHBIX. Bompockl aHanm3a Onocucrem.
JlnarHocTuka 3K0JOTHYECKOT0 COCTOSIHUS IMTPUPOJTHBIX 0OBEKTOB 110 OMOTHYECKUM
HUIEeHTU(PUKATOPAM.

DKOJIOTHYECKOEC HOPMUPOBAHHUE HA OCHOBE OMOTUYECKUX MICHTH(DHUKATOPOB.
DKOJOTHYECKHI IIPOrHO3 HA OCHOBE OMOTHYECKHUX HACHTH(UKATOPOB. HekoTophie
MPOOIEMBI AKOJIOTHYECKOTO KOHTPOIs. KonuecTBeHHBIE METOIbl SKOJIOTHYECKOTO
KOHTPOJIA - THarHOCTHUKA.

Teopust 1 METOI0JI0T U UCCIIEAOBAHUS TPOCTPAHCTBEHHO-BPEMEHHON OpraHu3aliu
DKOCHCTEM.

MeTtoasl MarHUTHOTO pe3onanca (AMP, DI1P).

JIroMuHEeCHeHIIUS U TIOMUHECIICHTHBIN aHaJIn3.

Anmnapatypa, npuMeHsiemMasi IIpy JJIOMUHECIICHTHOM aHaJIu3E.

XYMMHAYECKUM JTFOMUHECIICHTHBIN aHAJINA3.

JlroMUHECIICHTHBIN aHAIM3 OOHAPYKCHHS.

OO6mre XapaKTepUCTUKH JIEKTPOHHBIX CIIEKTPOB CIOKHBIX MOJICKYII.

TexHuKa U1 aHaIrU3a MO0 JIEKTPOHHBIM CIIEKTpaM MOTJIOMICHUS.

KauecTBeHHBIN M KOJIMYECTBEHHBIM aHAJIN3 110 3JICKTPOHHBIM CIIEKTpaM MOTJIOMICHUS.
Bo3M0XHOCTH HCCae0BaHUHA OHOJIOTHUESCKUX 00pa3IoB B CJI0KHBIX Cpeax.
OmpeneneHne ONTHYSCKHUX IMOCTOSHHBIX OMOJIOTMYCCKUX 00pa3IoB.

Oco0eHHOCTH HEpa3PyIIAIOIIEro KOHTPOJISI 00BEKTOB KOOI UH.

Mertopl perucTpamnuy CBEpXxciaadoro CBEYSHUs.

CHeKTpOCKOIHUS IO OTPAKECHUIO.

Anmaparypa Jyis uCCIAeA0BaHNUS MHOTOKOMIIOHEHTHBIX I€TePOTCHHBIX 0OBEKTOB.



CHnekTpOoCKOIUM BHYTPEHHETO OTPAKECHUS.

MeTo1bl ONITUKO-CTPYKTYPHOTO MAIIMHHOIO aHAJIK3a.

Mertoasl XpomMaTorpaguIecKoro aHaImu3a.

MeToabl paOYacTOTHOTO aHAJIN3A.

MN30TONHEIN CIEKTpaIbHBINA aHAJIN3.

DOMMCCUOHHBIN CIIEKTpaJbHBIM aHaIW3, anlaparypa.

Oco0EHHOCTH UCCIEIOBAaHMS O0OBEKTOB PKOJIOTHH B BOJHBIX CPEIaX.
OnTo3/eKTPOHHBIC TaTUNKH MapaMETPOB DKOJOTHYECKUX 00pa3IloB.
Dypbe-CIEKTPOCKOIIHS.

CkopocCTHas CIIEKTPOMETPHSI.

MeTobl perucTpaluu KpyroBoro Juxpousma.

MeToabl perucTpanuu ONTHISCKON aKTUBHOCTH.

KosimuecTBeHHBIE METO/IbI AKOJIOTUUYECKOTO KOHTPOJIS - HOPMUPOBAHHUE.

7.3. MeToguyeckne MaTepualibl, onpeae/siloliie Npoueaypy OleHMBaHUSA
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA AEATENbHOCTH, XapaKTePHU3YyKUIHX
Tanbl GOPMUPOBAHUS KOMIIETEHIIMH

OOmwmit pe3yiabTaT BBIBOJUTCS KaK MHTErpajibHasi OLEHKA, CKJIAJbIBAIOIIas U3
TeKy1ero KoHTpossi — 50% u npomexyTouHoro KoHTpoJist — 50%.

Jlekumum - Texyuwyuit Konmpoyb BKIOYACT:

" [IOCEIICHUE 3aHITUI 10 oau.
" AKTHBHOE y4acCTHUE€ Ha JIEKIUAX 15 oaua.
" YCTHBIA ONPOC, TECTUPOBAHUE, KOJITIOKBUYM 60 o0aa.

" uap. (mokiaasl, pedepaTs) 15 oan.

Du3uyecKuil MPAKTUKYM - TeKyujuiit KOHmpO/ib BKIKOYACT:
(oT 51 m BBIIIE - 324€T)

" [IOCELICHNE 3aHATHN U HAIMYHE KOHCIIEKTa 15 oan.
" [OJIy4EHHE JIOIYCKa K BBIITOJIHEHHUIO pabOThI 20 0an.

" BBINOJHEHUE PA0OTHI U OTYETA K HEH 25 oaua.
" 3ammTa JiabopaTOpHO pabOThI _40__ 6an.

IIpoMeKyTOUHBIN KOHTPOJIb 10 JUCLUILIMHE BKIKOYACT:
" YCTHBIN onpoc - 60 6aios,
" [HMCbMEHHas KOHTpOJbHas paboTa - 30 Oasmios,
= TectupoBanue - 10 6ayoB.

KpuTtepuu oneHOK Ha KYPCOBBIX 3a4yeTax

B 3aderHbpiii Ouner pekOMeHJyeTcs BKJIOYaTh HE MeHee 3 BOIPOCOB,
OXBaTHIBAIOIIMX BECh IPOUAECHHBIA MaTEpUAIL.

OTBeTbl Ha BCce BONPOCH olleHMBaroTcs Mmakcumym 100 6anmamu.

Kpurepuu oueHok cienyromue:

- 100 OanmoB— cmyoewm 21yO0KO NOHUMAEm NPOUOEHHbIL Mamepual,
omeeyaem uemKo U 6CeCMOPOHHe, YyMeem OYeHUu8amsv Gaxkmoli, CcamocmosmenbHo
paccyscoaem, omaudaemcs. CHOCOOHOCMbI0 000CHOBbIBAMb 8b1800bI U PA3BLACHAMb UX
8 JI02UYECKOU NOC1e008aMeNbHOCHU.



- 90 O0amoB - cmyodenm 2nyOOKO NOHUMAEm NPOUOEHHbI Mamepua,
omeeyaem uemKo U 6CeCMOpPOHHe, YyMeem OYeHUu8amsv Gaxkmoi, CcamocmosmenbHo
paccyascoaem, omaudaemcs. CHOCOOHOCMbI0 000CHOBbIBAMb 8b1800bI U PA3BLACHAMb UX
8 JI02UYEeCKOU NOCIe008ameNbHOCMU, HO OONYCKaem omaoelbHble HeMOYHOCMU.

- 80 6an10B - cmyodenm 2ny60oKo nonuMaem nPoUOeHHbLIL Mamepua, omeedaen
YemKo U 8CeCmMOpOHHe, YMeem OYeHU8amv (haKkmol, CAMOCMOAMENIbHO PAccyicoaem,
omauuaemcs cnocobHOCmMvi0 000CHOBLIBAMb 8bIBOObLL U PA3BACHAMb UX 6 J0SUYECKOU
nocne008amenbHOCmu, Ho 0ONycKaem HeKomopwble ouubKy obuje2o xapakmepa.

- 70 6an0B - cmyodenm Xopouio NOHUMAem NPOUOEHHLI MAamepuai, HO He
Modicem meopemuiecku 000CHO8bIBANMb HEKOMOPbIE 8blBOOYI.

- 60 6amn0B — cmydenm omeeuaem 6 OCHOBHOM NPABUIILHO, HO 4YE8CMEYemcs
Mexanudeckoe 3ay4usanue mamepuaa.

- 50 0anI0B— 6 omeeme cmyoeHma UMEIMCA CYUWecmeeHHble HeOOCMAamKu,
Mamepua 0X8ayeH « NOJ0BUHUAMOY, 8 PACCYHCOCHUSX OONYCKAIOMCA OUUOKU.

- 40 0an10B — omeem cmyodeHma NpasuieH UL YacmudHo, NpU pa3vbiaCHeHUU
mamepuana 0OnycKarmces cepbesnvle OUUOKU.

- 20-30 6asn10B - cmydenm umeem obwee npedcmasienue 0 meme, Ho He ymeem
Jlo2uyecky 060CHO8AMb C80U MbICIIU.

- 10 0anJ10B - cmyodenm umeem nUUb YACMUYHOE NPEOCmasileHue 0 meme.

- 0 0as10B — Hem omeema.

OTU KPpUTEPUH HOCIT B OCHOBHOM OPHEHTHUPOBOYHBIN Xapakrep. Ecnu B Ounere
MUMEIOTCS 337]a4M, OHU MOTYT OBITh 00JIee YETKUMHU.

IIkana nuanasoHa sl MepPeBOJa PEMTHHIOBOro 0auia B «S»-0aJIbHYIO
cucremy:
«0 — 50» 6annoB — HEYOBJIETBOPUTEIHHO
«51 — 65» 6AIOB — yIOBIETBOPUTEIBHO
«66 - 85» 6aIoB — XOpOIIO
«86 - 100» 6amioB — OTIMYHO
«51 u BbIlIE) 0AJIOB — 3a4eT

8. [lepeyeHb OCHOBHOM M IOMOJHUTEJIbHOH Y4eOHOM JIUTEPATYPbI, HEOOXOAUMOM
JJI51 OCBOEHHUS TUCHMILINHBI.
YueOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE O0ecliedyeHHue TUCHUIITIMHBI:

a) OCHOBHAas JIMTEepaTypa:
1. CuByxun, Imutpuii BacunseBuy. OO6mmii kype dusuku : [B 5 T.: yueo.

noco6ue i pus. crenuanbHocTeil By30B]. Ontuka / CuByxuH, JMuTpuii
Bacwibesuu ; T.4. - 3-e uzn., crep. - M.; Jlonronpyaasriii : ®usmatiut; U31-Bo
M®TH, 2005. - 791 c. : uxn. ; 22 cMm. - PekomengoBano MO P®. - ISBN 5-
9221-0228-1 : 262-02. Mecronaxoxaenue: Hayunas oubnuoreka JII'Y 20mT
2. TI'paboBckuii, Poctucnas MBanosuu. Kypc dbusuku : yue6. mocodue /
['paboBckuii, Poctucnas MiBanosuu. - 10-e u3s., crep. - CII6. : Jlansp, 2009,
2007. - 607 c. : un. - (YueOnuku 111 By30B. CrieniaibHas JIATEpaTypa). -



Jonymerno MO P®. - ISBN 978-5-81140466-7 : 406-12. MecToHax0XICHHE:
Hayunas 6ubnmorexa JII'Y

3. ®pum, Cepreit Oayapnosud. Kypc obmieit pusmku : yuebnuk: B 3-x 1. T.2 :
DNEeKTpUYECKUE U ANEKTpOMarHuTHele siBiaeHus / @put, Cepreit DayapaoBud,
A. B. Tumopesa. - 3. 11-e, crep. - CII6. [u ap.] : Jlans, 2007. - 518 c. : um. -
(Knaccuueckas yuebHas nuteparypa 1o ¢pusuke) (YueOHUKH IS BY30B.
CnenunanpHas nutepatypa). - ISBN 978-5-8114-0662-3 (O6mmii) : 330-00.
Mecronaxoxaenue: Hayunas 6ubmmorexa 'Y

4. Ananutuyeckas XuMus U PU3UKO-XMMUYECKUE METO/Ibl aHAIN3A : B 2-X T.:
y4e0. I CTyJICHTOB BY30B, 00yY. TI0 XUM.-TE€XHOJI. HAIIPABJIEHUSM U
cnenanbHOCTIM. T.1 / [FO.M.I'my6okoB u ap.]; mox pea. A.A.Wmenko. - M. :
Axkanemus, 2010. - 351,[1] c. - (Boicmiee npodeccrnonansHoe 00pa3zoBaHue.
XUMHUYECKHE TEXHOJIOTHM). - PexomenioBano Kazas. roc. TEXHOJ. yH-TOM. -
ISBN

5. Kamamnukos, Cepreii ['puropbeBud.  DNeKTpUUECTBO : [yuel. mocobue ass
¢u3. cneunansHocTelt By30B] / Kanamuukos, Cepreit ['puropseBuy. - 6-¢ uzs.,
ctep. - M. : ®usmatiut, 2004. - 624 c. : ui. ; 22 cMm. - [Ipeam. ykas.: c. 621-
624. - lonymeno MO P®. - ISBN 5-9221-0312-1 : 298-54.
Mecronaxoxaenue: Hayunas 6uommoreka II'Y -48mt

6. Buikos, JIeB BacunbeBnu. ®dusznueckue METOIBI HCCIIEAOBAHUSA B XUMHUU:
CTpyKTypHBIE METOJbI U ONITUYECKAsI CIIEKTPOCKOMUS : [y4eO. I XUM. CIIell.
By30B] / Bunkos, Jle BacuibeBuy, 1O. A. Ilentun. - M. : Beici. mik., 1987. -
366,[1] c. : un. ; 23 cM. - bubnuorp.: ¢. 356-358. - [Ipeam. ykas.: c. 359-364. -
1-20. Mectonaxoxnenue: Hayunas 6ubnuoreka JII'Y

7. Bunkos, JI.LB. ®wusnueckue MeToAbl UCCIICAOBAHMS B XUMUH: Pe30HaHCHBIC U
AIEKTPOONTHYECKUE METOJIBI : YUeOHHK SIS XUM. crell. By3oB / JI. B. Bunkos,
1O. A. TlenTun. - M. : Beicmas mkona, 1989. - 287,[1] ¢. : mi. ; 21 cm. - ISBN
506-000071-0. Mectonaxoxaeunue: Hayunas 6ubnuoreka /AI'Y

8. MuxaiinoB M.A. flnepHas ¢pusuka u pusmnka 31eMeHTapHbIX YacTull. YacTs 2.
DneMeHTapHble YaCTHUIIbI [ DIIEKTPOHHBIN pecypc] : yueOHoe nocobue / M.A.
MuxaiinoB. — DJIEKTpPOH. TeKCTOBbIE JaHHble. — M. : [Ipomereit, 2013. — 28
c. — 978-5-7042-2471-6. — Pexxum mocryra:
http://www.iprbookshop.ru/58212.html

1. AnanuTtudeckas XuMusi U GU3HKO-XUMHUYECKHE METOIbI aHATTN3a
[DnekTpoHHBIHA pecypc] : TabopaTOPHBINA MPAKTUKYM / . — DIIEKTPOH.

TekcToBbIe AaHHble. — CapatoB: Aii [Iu Dp Menua, 2018. — 118 ¢. — 978-5-
4486-0057-9. — Pexum moctyna: http://www.iprbookshop.ru/70757.html.
Hata obpamenus 24.09.18r



http://www.iprbookshop.ru/70757.html

9.

0) 1OMOJIHUTEILHAS JIUTEPaTypa:

1. Tl'acanoBa, Poza Hypmaromenonna. duznueckre METOOBI aHaliu3a
OKpyXaromei cpeasl : ydeOHoMmeron. mocobme / T'acanoBa, Po3sa
HypmaromenoBna. - Maxaukama : MWsg-so AI'Y, 2013. - 59-00.

Mecronaxoxnaenne: Hayunas 6ubmmoreka II'Y -81mt
2. Anprurynep cemeH Anekcanaposud u KossipeB bopuc MuxaiinoBuy.

cpeabl  DJIEKTPOHHBIN MMapaMarHUTHBIA pe30HaHC / AJIBTIIYJIEp CEMEH
Anexcanaposud u Ko3sipeB bopruc Muxaiinosuu. - M. : ®uszmarrus, 1961. -
368c. Mecronaxoxaenue: Hayunas 6ubiauoreka 'Y
3. KypmaeB OpHcr 3arugoBud.  PeHTreHOBCKHE CIIEKTPhI TBEPJIbIX TE /
KypmaeB Opucr 3arunoBuy ; otB. pen. C.B. Boncosckuii; AH CCCP, Ypan.
HAy4.IEHTp, UH-T U3k MeTauioB. - M. : Hayka, 1988. - 174, [1] c. : un. ; 22
cM. - bubnuorp.: c. 162-173. - 0-0. Mectonaxoxaenne: Hayunas 6ubnuoreka
4. 3. KypmaeB. PeHTreHoBckue criekTpol TBepAbIX Ted. M.: Hayka, 1988.
5. A.bmomendensa. [Ipumenenue I11P B xumuu. CO AH CCCP, HoBocubupck,
1962.
. W. Anekcanapos. Teopus a1epHOro MarHuTHOro pezonanca. M.: Hayka, 1964.
. K. C. KpacnoB. MoJiekyJibl 1 XuMuueckas cBs3b. Briciias mkona, 1977.
. Y. XappucoH. DieKTpoHHasi CTPYKTypa M CBOMCTBAa TBEpAbIX Tell (B 2—X
toMax). M.: Mup, 1983.
9. BunkoB JI.B., Ileatnn IO.A. dusnueckne METOIbl HCCICIOBAHUS B XHUMUH.
CTpyKTypHBIE METO/Ibl U ONITHUYECKAs ClieKTpockonus. M.: Beicui. mik., 1987.
10. Buakos JI.B., Ilentun HO.A. ®usznueckue MeTOIbl HMCCIENOBAHUS B XHMMHU.
Pe3oHaHcHbIE U 35IeKTpoonTHYECKHE MeTOAbl. M.: Beici. mik., 1989.
11. A. Maiizenb. PeHTreHoBCcKuE CIIEKTphl U XuMHUueckas cBsi3b. Kues, 1981.
12. C. Anprirynep. DIeKTpOHHBIN MTapaMarHUTHBINA pe3oHaHc. M., 1961.

o N O

9. Ilepeyenr pecypcoB HHPOPMALMOHHO-TEJEKOMMYHUKANIMOHHON CeTH
«/HTEpHET», HEOOXOAMMBIX JIJIS1 OCBOEHUS M CIMIIIMHBI.

1. ®enepanpubiii mopran «Poccuiickoe odpazosanue» http://www.edu.ru/

2. ®enepanbHoe xpanuiuiie «EquHas xomteknus 1u@poBBIX 00pa3oBaTelIbHBIX
pecypcosy http://school-collection.edu.ru/

3. Teoperuueckue  cBeneHuss 1o  (usuke W NOAPOOHBIE  PEIICHUS
JIEMOHCTPALIMOHHBIX BApUAHTOB TECTOBBIX 3a/IaHUM, TIPEJICTABJICHHBIX Ha cailTe
Pocakkpenarentcra (www.fepo.ru).

4. Owusuka [DaekTponHblid pecypc]: ped. xypn. BUHUTU. Ne 7 - 12, 2008 /
Bcepoc. un-T Hayy. wrexH. uHdpopm. - M.: [U3x-eo BUHUTU], 2008. - 1
anekTpoH.onT. auck (CD-ROM). - 25698-00.

5. Poccuiickuii mopran «OTkpsiToro odpasosanus» http://www.openet.edu.ru

6. Caiit oOpa3oBaTenbHBIX pecypcoB JlarrocynuBepeurerahttp://edu.icc.dgu.ru



http://www.edu.ru/
http://school-collection.edu.ru/
http://www.openet.edu.ru/
http://edu.icc.dgu.ru/

7. UndopmanmoHHsie pecypchl HAy4YHOU OoubImoTeKu

Harrocynusepcuterahttp://elib.dgu.ru (moctynm wepes mrardhopmy Hayunoii

ANIEKTPOHHOM OubmMoTeku elibrary.ru).
8. denepalibHBIHI HECHTP 00pa3oBaTeILHOTO

3akoHo aTenbcTBa. http://www.lexed.ru
9. www.affp.mics.msu.su

10.MeToanyeckue yKa3aHusi JJisi O0y4aloIIMXCS MO OCBOCHHUIO JTUCHMILJIMHBI.
CamocrogTenpHast padoTa CTYJICHTOB peau3yeTcs B BUJIC:

Y4eOHO-METOMMYECKHE  PEKOMEHAAMU  JUIsi  CTYJCHTOB W OpraHU3aINH
CaMOCTOSITENTHOM pabOThI CTYIEHTOB

Paboueii mporpaMMoi TUCHUIUTMHBI MPETyCMOTPEHA CaMOCTOsATENIbHAS paboTa
ctyneHToB. CamocTosTeNbHas paboTa MPOBOIUTCS C LIEIbIO YIiIyOJICHHS 3HAHUH 110
JTUCIUIIIMHE U TIPEyCMAaTPHUBACT: - YTCHUE CTYJACHTAMH PEKOMEHIOBAaHHOM
JUTEPATYPhl 1 YCBOCHHE TEOPETUYECKOT0 MaTepHaja JUCIHHUILINHBIL, TOJITOTOBKY K
MIPAKTUYECKUM 3aHATHIM, Ja00paTOPHLIM paboTaM B KypcoBOM padote; - paboTy ¢
NHTepHET-UCTOYHUKAMU, - IOJITOTOBKY K Ca4e KOJJIOKBHYMOB, BBITTOJTHECHHIO
TECTOBBIX 3aJIaHUI U C/IaYe 3a4E€TOB M DK3aMEHOB.

[InaHupoBaHWE BPEMEHH Ha CaMOCTOSATEIBbHYIO pPaboTy, HEOOXOIMMOro Ha
M3y4YEeHHE HACTOAIICH TUCIUILIUHBI, CTYJASCHTAM Jy4III€ BCEr0 OCYIIECTBIATh HA BECh
CEMEeCTp, NpeaycMaTpuBas TIPH OTOM pEryIsIpHOE IOBTOPEHHE MPOUJIEHHOTO
Marepuajia. Marepuall, 3aKOHCIICKTHPOBAHHBIM Ha JICKITUAX, HEOOXO0IUMO PEryJIIpHO
JIOTIOJIHATH CBEACHUSIMHU U3 JINTEPATyPHBIX HCTOYHHUKOB, IIPEACTABICHHBIX B paboueit
mporpaMMe JHCHUIUIMHBL. [lo KakaoW M3 TeM Ui CaMOCTOSTEIIbHOTO H3y4eHUS,
MIPUBEJCHHBIX B pabodueil MmporpaMme IMCIUIUIMHBI CIeayeT CHadyajla IpOYUTaTh
PEKOMEH/IOBAaHHYIO JIUTEpaTypy HM TpH HEOOXOAUMOCTH COCTaBUThb KpaTKUM
KOHCTIEKT OCHOBHBIX MOJIOKEHHUM, TEPMUHOB, CBEJICHUH, TPEOYIOIIMX 3aIIOMUHAHUS U
SABJISIFOIIMXCS OCHOBOIOJIATAIOIIUMHU B 3TOM TEME W JJISI OCBOCHHUS IMOCIEIYIOIIUX
paseiioB Kypca.

Jisg  pacmmpeHuss 3HAHWM 110 JAUCHUIUIMHE PEKOMEHIYETCA MCIOJIb30BATh
NuTepHer- pecypchl: TPOBOAUTh MOUCK B PA3JIMYHBIX CHCTEMAX, CaWTOB W
oOyJaromux IporpaMM, PEKOMEHJIOBAaHHBIX IIperojaBaTelieM Ha JICKIHOHHBIX
3aHSTHSIX.

[IpaBnia BeIDOJHEHUS U 0QOPMIIEHHS JOMAIIHUX PadoT
B nmpomecce caMOCTOSTEIBLHOIO HM3YUYCHHUS Kypca HEOPraHMYECKON XHUMHU
KaXIbI CTYJEHT JOJDKEH BBINOJHUTH JOMAlIHHE padOTBl C  3alUTOH Yy
IIpEIo1aBaTels.
OTH pabOTHl MO3BOJISIIOT ONPEACIUTHL CTENEHb YCBOCHHS CTYIAEHTOM y4eOHOTO
MarTepuaja U MpeaycMaTpruBaioT:
1. CaMOCTOSTEIbHYIO pabOTy C YUCOHOM IMTEPATYPOii.
2. Pemenue 3ajmau Ha 3aKpeIICHHE MaTepHaja IO pa3IdyHBIM pas3jeiaM Kypca
buzxumMum.
[Ipu BeImOTHEHHH PabOT CTYACHT JOJDKCH IIPUICPIKUBATHCS CIICTYIOIIUX
TpeOOBaHUM:
1. PaboTy pexoMeHIyeTCs BBIINOJIHATh B OTACIIBHOM TeTpaau. Ha THTYJIbHOM JuCTe
ykazatb HoMep rpynmsl, @.1.0. cryaeHTa.
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2. B Havame moctaBuTh pdaTy, TeMy paboTel. Ilepen u3moKeHHMEM OTBeTa
HEOOXOJIMMO HamMcaTh IIOJHBIM TEKCT Bompoca. J[Is BO3MOXKHBIX 3aMEUYaHHMA
Mpero/iaBaTesis Hy>KHO OCTaBUTh TOJIS.

3. PaboTta momkHa OBITH BBIMOJHEHA aKKypaTHO, MOYEPK HE JOJDKEH BBI3BIBATh
3aTPYIHCHHUH MPH MPOYTSHUN PAOOTHI.

4, ITpu odopmileHHH 3a7a4 HEOOXOJWMO HaMKCaTh KpPaTKOE YCIIOBHE 3aJayH,
YPAaBHEHUE PEAKIUHU, JICKAIIME B OCHOBE TOTO WM HHOTO MPOIECCA, PACCTABUTH
ko3 dunmentel. Kaxkmoe nmelicTBHE HEOOXOAMMO IIPOHYMEpOBaTh U JaTh €MY
(hOpMyJIUPOBKY, BBIJICIUTH OTBET.

IIpenogaBarens OLIEHUBACT KOHTPOJIBHYIO Pa00OTy MO PEUTHHIOBOM cucteMe. Ecin
CTYJICHT TIOJyYWJI HEYJOBJICTBOPUTEIHLHYIO OIICGHKY, TO KOHTpOJbHas padora
BO3BpAILlACTCs CTYACHTY IS MCIPABICHHSA U JOPAOOTKH, ITOCE Yero CHOBa JOJDKHA
OBITH IIPEJICTABICHA HA IIPOBEPKY.

CtyneHThl, HE BBIIOJHUBIIKE JOMAIIHKUE, IIPOBEPOYHEIC U TaOOpaTOpPHEBIC PaOOTHI,
HE JOITYCKAKOTCS K 3a4€THOM 1 9K3aMEHAIMOHHOM CECCHHM.

OO01mue nNpaBuJIa BbINOJHEHNS J1a00pPaTOPHBIX padoT
JI1s monydeHus I0ImycKa He0OX0IMMO CaMOCTOSATEIbHO M3YYHTh MaTepUas 1o
TeMe 1a00paTOPHON PadOTHI MO JASKIMIM U YICOHHKAM M OTBETHUTh HA BOMPOCHI JUISA
MOJTOTOBKH K JIaOOpaTOpHBIM paboTam (IMChbMEHHO,
KPaTKO, B OT/ICIbHOMN TETPaIn).

1. IIpopaboTaTh METOAWYECKHE YKa3aHUS IO JaHHOW TeMe€ M IJIS Ka)KJI0ro
SKCIEPUMEHTA B TETpagud [Js JabopaTOpPHBIX padOT oOmHcaTh CMBICI
DKCIIEPUMEHTA, M, €CJIM BO3MOXKHO — YpaBHCHUS XHUMHUYECCKHX PEaKIIHH,
IIPUBECTH HEOOXOIUMBIC pacueTHBIC (POPMYIIEL.

2. IlpucTynuTh K BBIIOJTHEHHUIO Ja00PAaTOPHBIX pabOT pa3pemracTcsi TOIBKO MOCIe
MOJIOKUTEIILHOM cAa4yu JOIycKa IpernojaBaTelto.

3. B maGopaTtopHOM >KypHajle IODKHBI OBITH YKa3aHbl HOMEpP JabOpaTOpHOM
paboThl, €€ Ha3BaHHWE, Ha3BaHHWE OIbITA, 3alHCAaHbl COOTBETCTBYIOIIUE
ypaBHEHHUsI PEaKIMi, OTMEUYEHBI HAOIIOaeMbIe SIBJICHMS, CJIeJIaHbl BBIBO/IBI.
Kareropuyecku 3ampemniaercsi mojab30BaThCsl YEPHOBUKAMHU WJIM BECTH 3aIUCH
Ha OTJICJIbHBIX JIUCTaX Oymaru.

4. OxkoHuMB paboOTy, CTYIEHT 00s3aH IOKa3aTh IIPEIOJaBaTei0 II0Jy4YCHHBIC
pe3ylibTaThl U O(GOPMIICHHBIM JTAOOPATOPHBIM KypHAaJ, IOCIE YEro BBIMBITh
HCIIOJIB30BAaHHYIO XMMHUYECKYIO TIOCYy Ay B yOpaTh pabodee MecTo.

5. JlaboparopHast paboTa MOKET OBITh 3a4TeHA IOCJIC €¢ BHIIOJIHCHUS U 3aIUThI
(ycTHas G6ecea 1o X0y BBITIOJHEHHS M OTBETHI HA KOHTPOJIBHBIC BOTIPOCHI).

6. [Iponyck 3aHaTHii 0e3 yBaXWUTEIbHOW TNPHYMHBI HE  JOIyCKaeTcs.
3a710/DKEHHOCTH  (ITPONYIIEHHBIE J1a0opaTopHbIe pPaOOTHI, HEIPOBEPEHHBIC
JIOMAIlIHUE 3aJIaHus) JOJDKHBI OBITh JIMKBUIUPOBAHBI /10 3a4E€THON HEICIH.
CtyneHTsl, MMEKIIME 3aJ0DKEHHOCTH, HE JIONMYyCKAalTCS K ciade 3adeTa.
[Iponymienasie 1adbopaTopHble PadOThl OTPAa0ATHIBAIOTCS B KOHIIE CEMECTpa 10
CIIeIIMaIbHOMY PaCIHCAHUIO.

7. K orpaboTke JOIyCKarOTCs CTYACHTHI, O()OPMUBIIHE JTa0OPATOPHYIO PAadOTy H
MOJIYYHMBIIHE JOIYCK Yy MPEmoAaBaTeis, BEAYIIEro 3aHATHSA B IpyIe (3amuch
mepes HavanuoMm jabopaTopHOM paboTel «/lomylieH K OoTpabOTKe» W IOIIHUCH
npernoaaBaTers).

METOINYECKHUE YKA3ZAHUSA CTYAEHTAM
Mertoandeckue ykazaHus CTYJEHTaM JIOJKHBI PACKPhIBaTh PEKOMEH]YEMbIil
pPeKUM U XapakTep y4YeOHOM paboThl IO M3YYCHUIO TEOPETHYECKOrOo Kypca,
1abopaTopHBIX paboOT Kypca, ¥ MPaKTHIECKOMY MPUMEHEHUIO N3yYeHHOT0 MaTepuraa,




110 BBIMIOJIHCHUIO 3a/IaHUM JIJII CaMOCTOSATEIIbHOM paboThl. MeToauveckue yKa3zaHHs
HE JIOJDKHBI MTOJMEHSTh YYeOHYIO JINTEPATypPy, a JOKHBI MOTUBUPOBATh CTYJICHTA K
CaMOCTOSITEILHOU paboTe.

IlepeueHp yueOHO-METOAMYECCKUX M3AaHUN, PEKOMCHIYEMBIX CTYyACHTAM, IS
MOATOTOBKM K 3aHATUSAM TMPEJACTABICH B pazacie «Yd4eOHO-METOIMYECCKOS
obecnieueHue. Jlureparypa»

Jlexyuonnwiti xypc. Jlekuus saBiaseTcs OCHOBHOU (hOpMOM 00yUEHHS B BBICIIIEM
y4eOHOM 3aBelicHMUM. B  Xo0[¢ JIGKIMOHHOIO Kypca HIPOBOJHUTCS H3JI0XKCHUC
COBPEMEHHBIX HAYYHBIX MaTEepHAJIOB, OCBEIICHUE TJIaBHEHIIUX IpoOiieM. B Terpagu
JUIl  KOHCIIGKTUPOBAHMsI JISKIIUHA HEOOXOJWMO HMMETh IOJs, TJe IO XOAdy
KOHCTICKTUPOBAHUS JIETIAIOTCS HEOOXOJMMBIC TIOMETKH. 3aluCHh JOJDKHBI OBITh
M30UpaTebHBIMKM, TIOJTHOCTBIO CJIEAYeT 3alKChiBaTh TOJBKO ompeaeiicHus. B
KOHCIIEKTaX PEKOMEHIYETCS MPUMEHITh COKPAIICHHS CJIOB, YTO YCKOPSET 3amuch. B
X0JIe M3yYCHHS Kypca 0co00¢ 3HAaueHHWE HMEIOT PHUCYHKH, CXEMbl U IOITOMY B
KOHCIICKTE JISKITUH PEKOMEHIYETCS JIeNIaTh BCE PUCYHKH, C/ICIIAaHHBIC MPEo1aBaTeieM
Ha JJOCKE, MJIM YKa3aHHBIC B HAIULLTHOM nocoOun. Bompockl, Bo3Hukiue y Bac B xoze
JCKIIMH, PEKOMCHJYCTCS 3alMChiBaTh HAa TOJSIX M II0CJIE€ OKOHYAHHUS JICKIUU
00paTHUTHCS 33 Pa3bsICHCHHEM K IIPEIIOaBaTEIIIO.

Heo0xonuMo akTUBHO paboTaTh C KOHCIIEKTOM JICKIHMM: IIOCJIE OKOHUYAHHMS
JCKIIMH PEKOMCHIYETCS MEPEUNTaTh CBOM 3alIMCH, BHECTH ITOIPABKH M JOIOJHCHHS
Ha mnojax. KOHCHEKThl JIGKIMH CJICAYeT HCIOJb30BaTh IIPU  BBIIOJHCHUH
71a00paTOPHO-TIPAKTUUECKUX 3aHATHM, MPU TOATOTOBKE K dK3aMEHY, KOHTPOJIbHBIM
TeCTaM, KOJUIOKBUYMaM, IPY BBITOJTHEHUH CAMOCTOSITEIbHBIX 3aJaHUM.

Jlabopamopnvie 3amamusn. JlabopaTopHble 3aHATUS UMEIOT IIeJb JaTh
MpeACTaBICHHEe 00 OCHOBHBIX METOJaX HM3y4YCHHUS OOBEKTOB dKojoruu. [lokaszaTh
MPAKTHYECKYI0 3HAYUMOCTh M3YyYCHHUS OOBCKTOB JIJII SKOHOMHMKH M PEIISHUs 3a1ad
AKOJIOTHH M PAIIMOHAIBHOTO TIPUPOIOTI0IH30BAHHS.

ITpoxokaeHne BCEro MHKJIA JTA0OPATOPHBIX 3aHATHU SBIISCTCS 00A3aTCIbHBIM
YCIOBHEM JOMyCKa CTyJeHTa K 3adeTy. B ciygae mpoIycka 3aHATHH 110
YBOKHUTEIIBHOM MMPUYHUHE MPOITYIIICHHOS 3aHATHE TOIJICKHUT OTPaOOTKE.

B xonme mabopaTopHbIX 3aHATHH CTYIEHT IO PYKOBOACTBOM IHPENOIaBaTE/IsA
BBIIIOJIHSACT  KOMIUICKC  INPAKTUYECKUX  3aJaHHi, TO3BOJISIONIMX  3aKPEIHUTh
JCKIIMOHHBIM MaTepHal II0 H3yYaeMOM TeME, HAyYHMThCS BBIIIOJHATH IIOJICBEHIC
HaOIIOJICHHS, UX KaMepabHYI0 00pabOTKy, TMIPOJIOTHYECKUE PacyeThl, HAYUUTHCS
pabotaTh ¢ reorpauYecKUMH KapTamMH U CIEHHAIbHBIM o0b0opyaoBaHueM. Jlis
MIPOXOXKJACHUS JTa0OPAaTOPHOTO 3aHATHUS CTYJEHT JOJDKeH UMeTh «Pabouyio TeTpaaby,
PYUKy.

CTyneHT JOJDKEH BECTH aKTUBHYIO IO3HABATEIIbHYIO padoty. Llemecoobpaszno
CTpOUTH €€ B (opMe HaOIIOJCHUs, IKCIEPUMEHTa W KOHCIICKTHPOBaHMS. BaxHO
HAyYUTHCS BKJIIOYATh BHOBH IMOJYyYacMyI0 HH(DOPMAILIHIO B CHCTEMY YXKE UMEIOIIMXCS
3HaHui. HeoOXoauMo Takke aHalM3UpOBaTh MaTepHai IS BBIACICHUS OOIIEro B
YaCTHOM U, HA000POT, YACTHOT'O B OOIIEM.

® TIOJTOTOBKU K KOHTPOJIBHBIM paboTaM;

e odopmieHUs J1TaOOPATOPHO-TIPAKTUYECKUX paboT  (3amojHeHue TaOJIHil,
pernieHue 3aa4, HalMCcaHue BHIBOJIOB);

® BBHITIOJIHCHHSI HHIUBUAYaJIbHBIX 33JIaHUN 110 OCHOBHBIM T€MaM JUCITUTUIHHBL;

e HamucaHue pedepaToB 1Mo mpodIeMaM JUCITUTUIHHEI.

e 00s13aTEIBHOE MOCEIICHUE JICKIUI BEAYIIEro MPEeno1aBaTes;



® JICKI[UM — OCHOBHOE METOJMYECKOE PYKOBOJCTBO IPU U3YYEHUH JHUCLUIUIMHBI,
HanOoJiee ONTUMAJIBLHBIM 00pa30M CTPYKTYPUPOBAHHOE M CKOPPEKTUPOBAHHOE
Ha COBPEMEHHBIN MaTepua;

® B JIEKIUU ITTyOOKO U MOAPOOHO, ApIryMEHTUPOBAHO U METOA0JIOTMYECKH CTPOTO
paccMaTpuBaIOTCs IIaBHbIE MPOOJIEMbI TEMBI;

® B JIEKIMH JAIOTCS HEOOXOAMUMbIE Pa3HbIE IOJIX0/IbI K UCCIIEyEMbIM IIpobieMam;

® [IOATNOTOBKY M AKTUBHYIO padOTy Ha JIaDOPATOPHBIX 3aHATHAX;

® [OArOTOBKAa K JAOOPATOPHBIM 3aHATHUSM BKJIIOYAET NPOpPaObOTKY MaTepuasioB
JEKUUNA, PEKOMEHA0BAaHHOW y4eOHOM TUTEepaTyphl.

11.Ilepeuyenn HH(POPMAIMOHHBIX TEeXHOJIOTHH, HUCIOJIb3YeMBbIX npu
OCYLIECTBJICHMH 00pa30BaTeJbHOI0 Ipolecca 10 [JAUCHUIUIMHE, BKJIIOYasA
nepevYeHb IMPOrPaMMHOI0 o0ecnevyeHusi U HMHPOPMALMOHHBIX CHPABOYHBIX

CUCTEM.

B ydeOHOM mporecce s OCBOEHHUS TUCIUIUIMHBI MCIIONB3YIOTCS CIEAYIONINe
TEXHUYECKUE CPEICTBA:

- KOMITBIOTEpPHOE H  MYJIbTHMEIUHHOE 00O0pyaoBaHWe (HA JICKIUAX, IS
CAaMOKOHTPOJISI 3HAaHWH CTYACHTOB, JUIsl OOECIICUEHHUS CTYIACHTOB METOIUYECCKHUMHU
PEKOMEHIAIUSIMU B JIEKTPOHHOHN opme);

-pubopbl W 000pyHOBaHME YyYeOHOTO Ha3HaueHUs (TIPU BBITOJHCHHUH
nabopaTopHbIX padboT);

MakeT  MPUKIAAHBIX  OOydYammmMX  mporpamMm (I8 CaMOMOJATOTOBKH U
CaMOTECTHPOBAHUS

12.0nucanue MaTepUaJIbHO-TEXHUYECKOI 0a3bl, He00X0AuMOI IS
OCyLIeCTBJICHHs 00pPa30BaTEJbHOI0 MPOLecca M0 AMCHUILIMHE.

e 3akperuieHHEe TEOPETUYECKOI0 Marepuajga W IMpUOOpPETEHHE MPAKTHYECKUX
HABBIKOB HCIIOJIb30BAHMS aNmNaparypbl [UIsl MPOBEPKH (U3HUECKUX 3aKOHOB
o0ecnieunBaeTcs 1adopaTopusiMu (U3NMIECKOTO MPAaKTUKyMa — 2 11ad.

e [lpu nmnpoBeneHUM  3aHATHA  MCHOJB3YIOTCS  KOMIIBIOTEPHBIE  KJIACCHI,
OCHAIL[EHHBIE COBPEMEHHOU KOMITBIOTEPHON TEXHUKOMU.

e [Ipu M3JI0KEHUM TEOPETUYECKOI0 MATEpHUANIa UCIIOJIB3YETCs JIEKIMOHHBIN 3al,
OCHAIIEHHBIN MYJIbTUMEINA IPOEKIIMOHHBIM 000PYI0OBaHUEM U HHTEPAKTUBHON
JTOCKOM.

MaTepuanbHo-TeXHUYecKkoe obecnevyeHne aANCUUNInHbI

JIaGopaTtopuu (HU3MKO-XUMHUECKOTO aHAI3a

UK-cnexkmpodomomemp «Specord M80»

Cuexrpodoromerp CP-26

Coexrpodoromerp CP-46

ATtoMmHO0-a06copOmonHsIi cuekrpodoromerp AA-6200 «lllumamsyy
XpoMaTOMaCCCIIEKTPOMETP « XUTAuN»

diroopar -02-3

Bans Boggnas EL-20R




| Tepmocrar UTU-2177

Lenrpudyra madoparopraas OIlu-8Y XJ1.4.2
Cymmnessii mkadh CHOJI/1-3,5.3,5.3,5/3-U3

[Teus mydenpras

[Iepemermubaromiee ycrporicrsoll2-8100

Honomep vaHUBepcanpHbiii M-130M

pH-meTp pH150

dorokonopumerp KOK-3 - 2 mir.

Becswl naboparopuble paBHoruieune 2 kiacca BJIP-200r
Becsnl rexanueckue BJITK-500-M

Becnl Texanueckue BJIO 144

Huctunnsrop 1-25 monens 784

Habop rups I'-2-210

Habop rups '-3-1110

YcTpoiicTBo s cymiku naboparopHoit mocyasl [13-2000
Kon6s! Mepusie o TOCT 1770-74

Broperku mo 'OCT 29254-91

IMunerku mo roCfr 29251-91

Kom05I koHHYEeCKHE

Koa0b!I kpyrable

CrakaHBl XUMHUECKHE

[unmuaapel MepHble BeimapuBarenbHbie Yaliku TUTIIN KepaMUYECKUE
CTynku KepaMHUyecKue

[[ITatuBe TAGOpaTOPHBIE

Hab6op cut 0,59-1,96 mMm

TexHUYeCKHE U IJIEKTPOHHBbIE CPeACTBA 00Y4YeHMsl, WJIIOCTPHUPOBAHHbIE
MAaTepHUaJIbl:
-MvyJIbTUMEIUITHOE COITPOBOXKICHUE YTECHUS JIEKIIUIN: ITPE3CHTAIINH.

-DJeKTPOHHAS BEPCUS METOJUYECKOTO TTOCOOus Kaenpsl.
-MarepuanbHo- TEXHHYECKOE 00ecTIeYeHUE INCITUTUIAHEI.

- MyJIbTUMEIUIHBIA TPOEKTOP; HOYTOYK;

-WJUTIOCTPATUBHBIN MaTepual B hopMe KOMIBIOTEPHBIX MPE3CHTAIIUA.
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