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ABSTRACT

Bachelor’s degree in 04.04.01- Chemistry

Study profile: “The fundamental chemical research materials and processes”

Course title: Methods for studying substances and materials

Variable part of Block B.1, 4 credits

Instructor: I.G. Khalchenko

At the beginning of the course a student should be able to: for an
understanding of the basic knowledge of Methods for studying substances and
materials course used subjects "Physics"”, "Organic chemistry", "Physical chemistry".

Learning outcomes:

GC-1. ability to creatively adapt the achievements of foreign science,
technology and education to domestic practice, a high degree of professional mobility;

GC-4. ability to quickly master new subject areas, identify contradictions,
problems and develop alternative solutions to them;

GPC-3. ability to implement safety standards in laboratory and process
conditions;

SPC-2. possession of the theory and skills of practical work in the chosen field
of chemistry;

SPC-3. the readiness to use modern equipment in the conduct of scientific
research;

SPC-5. mastering the skills of interpreting the results of physical and chemical
methods of substance research.

Course description: working curriculum discipline; lecture notes; materials for
practical exercises; materials for students' independent work; KIP materials; a list of
references.

Main course literature:

1. Kirishtafovich VI Physical and chemical research methods: a textbook for high
schools / VI Krishtafovich, DV Krishtafovich, NV Eremeev. - M .: Publisher
Dashkov and K °. - 2015. - 208 p.

http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-513811&theme=FEFU

2. Lebuh VI Physical and chemical methods of research: the textbook / VI Lebuh
Al Okara, LP Pavlyuchenkova; ed. Al Okara. - St. Petersburg: Lan Publishing. -
2012. - 480 p.

http://lib.dvfu.ru:8080/lib/item?id=chamo:734799&theme=FEFU

3. Yaryshev, NG Physical methods of research and their practical application in
chemical analysis: a tutorial / NG Yaryshev DA Pankratov. - M .: Moscow State
Pedagogical University. - 2012. - 160 p.

http://lib.dvfu.ru:8080/lib/item?id=I1PRbooks:IPRbooks-18633&theme=FEFU
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4. Pakhomov, LG Physical methods in chemical research (theory, problems and
answers): Textbook / L. G. Pakhomov, KV Kiryanov AV Knyazev. Publishing
House of the Nizhny Novgorod University. - 2007. - 286 p.

http://lib.dvfu.ru:8080/lib/item?id=chamo0:267599&theme=FEFU

5. Chuprina, VG X-ray diffraction study of the phase composition of the liquid-
phase interaction products powders W, Co and Sn / VG Chuprina, IM Shalya. -
Powder metallurgy. - Nel1/12.2008. - S. 111-117.

http://lib.dvfu.ru:8080/lib/item?id=chamo:586197 &theme=FEFU

6. Reutov, VA Requirements for registration of written works, performed by
students of the Institute of Chemistry and Applied Ecology FENU / VA Reutov.
- Vladivostok: Publishing house Dalnevost. University Press, 2010. - 59 p.

7. Freeman, R. Magnetic resonance in chemistry and medicine / Ray Freeman; per.
from English. VA Volynkina, SN Bolotin, NV Paschevskoy. - M .. URSS
Publisher [KRASAND]. - 2009. - 331 p.

http://lib.dvfu.ru:8080/lib/item?id=chamo0:289942&theme=FEFU
Form of final knowledge control: exam.
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AHHOTauMs K pado4eil mporpaMMe JUCHUIUINHBI «MeTOIbI HCCJIeI0BAHUSA
BelIeCTB 1 MATEPHAJIOB)
Jucnumuimaa «MeTtoasl MCCIeAOBaHUS BEIIECTB W MaTepHaoBy pa3zpaboTaHa

JUISl MaruCTPaHToOB, 00ydyaronuxcs mo HarmpaniieHnto nmoAroroBku 04.04.01 — Xumus,
oOpazoBaTenbHOM mnporpamme «DyHIaMEHTAIbHBIE XUMHUYECKHE UCCIEHOBAHUS
BEILIECTB U TIporieccoB». BxoauT B 0a3oByr 4dacTh ydeOHoro rura”a: b1.5.02.02.
TpyaoeMKOCTh AMCLMIUIMHBI COCTaBISET 4 3aueTHbIX eauHul] (144 yac.). Jucuunnuna
BKiroyaeT 18 wdacoB sekumii, 36 4dYacoB jaboparopHbeix 3aHatuii, 90 wac.
CaMOCTOSITENIbHOM paboThl, B TOM uyuciae — 36 Ha NOATOTOBKY K JK3aMEHY.
HNucrummHa peanusyercss B 2 cemectpe. Dopma TPOMEKYTOUHOW AaTTECTAIINU:
AK3aMEH.

[Ipu paspaboTke paboueil MporpamMmbl y4eOHOW MUCIUIUIMHBI KMCIOJIb30BaH
Oo6pazoBatenbbiii  ctangapt BO JIB®Y wnanpaBnenuto mnoaroroBku 04.04.01 —
XuMmusi, yTBEpKIEHHbIN npukazoM pektopa JIBDY or 04.04.2016 No 12-13-592. u
y4eOHBIH TUIaH 00pa30BaTENbHOU MTPOTPaAMMBI.

Hucunminaa «MeTonbl UCCIEIOBAHMS BEIIECTB M MATE€pUAJIOB» JIOTUYECKU U
COJIEP>KaTENIbHO CBSI3aHA C TAKUMU KypcaMu, Kak «DPusnka», «OpraHuyeckas XuMHs»,
«Duznueckas XUMHS.

ConepxaHve OUCHUUIUIMHBI  OXBAaThIBAET  CIEAYIOIIMI  KPYyr  BOIPOCOB:
CIIEKTPaAJIbHBIE METObI UCCIETOBAHUSI B XMMHUHU, METO/bI XpOMaTorpauu U METOJIbI
UCCIIEOBAHUS IOBEPXHOCTU TBEPIBIX TEIL.

Heab AUCHMIUIMHBI — W3yY€HHWE OCHOB TEOPUU M MPAKTUKH (DU3UKO-
XUMUYECKOTO aHajii3a BEIIECTB, OCHOBHBIX AKCIEPUMEHTAIbHBIX 3aKOHOMEPHOCTEMH,
JeKAIMMX B OCHOBE (PU3UKO-XUMUYECKUX METOJOB MCCIICIOBAHUS, HMX CBSI3H C
COBPEMEHHBIMHM TEXHOJIOTHSIMU, a TakKe (POpMHUPOBAHUE Y CTYJACHTOB KOMIIETEHIIUM,
MO3BOJISIFOIIUX OCYIIECTBISATh SKCIEPUMEHTAIBHOE OIpEEeIeHNE 3aKOHOMEPHOCTEH
U3MEHEHUS! (PU3UKO-XUMUYECKUX CBOMCTB W TMPOBOAWTH YHCICHHBIE PACUYETHI
COOTBETCTBYIOIINX (PU3UKO-XUMUYECKUX BEITUYNH.

3anatm AUCHUIIIINHBI



1. ChopmupoBaTh 0a30Bble 3HAHHWA UM TPEACTABICHUS O (PyHIAMEHTAIbHBIX
3aKOHaX W OCHOBHBIX METOJaX HCCIENOBaHUS (PU3MKO-XUMUYECKUX CBOWCTB H
CTPYKTYpPBI BELLIECTB.

2. O600mMUTh U CHCTEMATU3UPOBATh 3HAHMS, BKIIOYAIOMIME (PyHIaMEHTAJIbHBIC
3aKOHBI, JIS)KAIME B OCHOBE (PU3NKO-XUMHUUYECKOTO aHAIIN3A.

3. CpopmynupoBaTh  OCHOBHBIE  3aJaud  (PU3MKO-XMMHUYECKOTO  aHAJIM3a,
YCTaHOBUTH 00JIaCTh U TPAHUIIBI TPUMEHUMOCTH PA3IMYHbBIX METOJIOB;

4. PaccMOTpeTh OCHOBHBIE IKCIEPUMEHTAIbHBIE 3aKOHOMEPHOCTH, CTPYKTYpy H
MaTeMaTH4ecKyl0 (opMy OCHOBHBIX ypaBHEHHH, JIEKAaIMX B OCHOBE (hu3mKo-
XUMHUYECKOTO aHalln3a, 0COOCHHOCTH UX MCIIOIh30BaHUS B PA3TUYHBIX METO/1aX;

5. PaccMoTpeTs OCHOBHBIE TIpUEMBI U METOJbl JKCHEPUMEHTAIbHOIO U
TEOPETUIECKOTO MCCIEAOBAHUS (PU3NKO-XUMHUYECKUX CBOMCTB, MCIIOIH30BAHHE
ATUX METOJIOB B COBPEMEHHBIX TEXHOJIOTHUSAX;

6. YcranoBuTh 00JacTb NPUMEHUMOCTH MOJENEH, NPUMEHSEMBbIX B (PU3HKO-
XUMHUYECKUX HCCIEIOBAHUSAX, PACCMOTPETh CHOCOOBI BBIYHCICHUS (DU3UKO-
XUMHUYECKHUX BEJUYMH, XapaKTepU3YIOUIMX SBJICHUS; 0OECHEUYUTh OBJIAJCHHE
METOJI0JI0THEN (PUBUKO-XUMUYECKUX UCCIIETOBAHUM.

JUis ycHemHoro u3yyeHus: AMCHUIUIMHBI «MeToabl UCClIeJOBaHUs BEILECTB U
MaTepuajoB»y y OOy4alwIuXxcs JOJDKHBI OBbITh  CPOPMHPOBAHBI  CIICIYIOIIHE
MpeIBapUTENIbHbIE KOMITETEHIUH:

e 3HaHWE OCHOBHBIX pa3/eioB (U3MKKM M HEOPraHUYECKOW, OpPraHUYEecKOi,
buszruecKol XuMui.

e YMeHHEe MPUMEHSTH MOJTYICHHBIE MPU U3YYCHUH OCHOBHBIX Pa3/IelIOB XUMHUU
3HaHUS K 00BSACHEHHIO ()AaKTOB U PEIICHHUIO PACUETHBIX 3a/1ay.

e HaBblku mnpoBefeHMS XMMHMUYECKHUX HCCIEIOBAaHUN U OOBIACHEHUA UX
pE3yIbTaTOB.

Kypcy «MeToasl uccneoBaHus BEIIECTB U MAaTEPHANIOB)» IMPEAIIECTBYIOT BCE
HEOOXOIUMBbIE I €ro IOHMMaHUs Kypchbl Marucrparypbsl M OakajlaBpuara u
NpaKTHYECKUe HaBBIKU. JJIS YCHENIHOTO OCBOCHHS Kypca HEOOXOIUMBI 3HAHHS H

YMEHUS TI0 XUMUU COSMHEHUH, 00Iell XuMuu, (U3UKH, HABBIKK U YMEHUE padoTaTh



C XMMHMYECKOH JHUTEepaTypoi, AJIEKTPOHHBIMU 0a3aMu JaHHBIX, HABBIKK MATEHTHOTO
MOKCKa, YMEHHE PadOTaThb ¢ XUMHUYECKHUMH MporpaMmamMH 1Mo 00paboTKe MaHHBIX
(U3UKO-XMMHUYECKOTO UCCIICOBAHMS BEIIECTBA.

B pesynpTaTe M3y4yeHUs NaHHOMW TUCIUIUIMHBI Y 00y4aroumxcs GopMHUPYIOTCS

cienyroume oOmeKyIbTypHbIE U PO ecCuOHATbHbIE KOMIIETCHIIUN

Koa u popmysmpoBka
(opmytip DTanbl (OPMUPOBAHMS] KOMIETEH T
KOMIIETEHIIHH
OCHOBHBIC ~ TEHICHIMH  pasBuTHA B  obmactu
CIIOCOOHOCTBIO TBOPUECKH 3naer COBPEMEHHBIX METOJOB HCCJICIOBAHUS BEIICCTB H
aJalITHpoBaTh MaTepHaJiOB, IMPUMEHIEMBIX B 3apyOC)KHOW HayKe U
JIOCTUKEHUS 3apyOeKHOMN TEXHUKE
HayKH, TEXHUKU U »
06YI2<13(,)B3.HI/I$I < AnanTtupoBaTh JOCTH)KEHUS 3apyOexHOW Hayku U
OTquCTBeHHoﬁ npaxtike. | Vueer TEXHHKH K PEIICHHIO 33/Jauyd 10 BBIOOPY MeToa
BLICOKAS CTGHGHBp ’ MCCIIEJIOBAHMS B 3aBUCHMOCTH OT CTPYKTYPHI BEIECTBA U
HPOECCHOHATBHOI MOCTABJICHHOM 33/1a9u
Mo6ubHOCTH (OK-1) Braneer CrocoGHOCTBIO UCMOJIB30BATh MOTYYCHHbBIC HABBIKH IS
peleHust IpopeCCHOHATBHBIX 3a/1a4
yMeH#e ObICTPO Inaer Ba3oByr0 TEPMHHOJIOTHIO, OCHOBHBIEC MMOHSTHUS M 3aKOHBI,
OCBanBaTh HOBbIE JIEKAIIHUE B OCHOBE Pa3JInYHBIX METOJIOB UCCIIEIOBAHUS
npeMETHbIE 0071acTH, AHanu3upoBaTh  PE3yNbTaThl  PA3IMYHBIX  (PH3HUKO-
BBIABIITE MPOTHBOPCIHA, | Yyeer XAMHAYECKAX METOJOB  HCCIICMOBAHUSI  BEIIECTB W
npooIeMbl U MaTepHasIoB
BBIpa0ATHIBATH
AJIbTCPHATHBHBIC Bianeer HaBbikaMi KOMIUTIEKCHOTO MMOAXOJa K HCCIIE0BAHUIO
BApHUAHTbI NX PCLICHNS HOJIyYEHHBIX BEMIECTB (PH3UKO-XUMUUECKUMHU METOIaMU
(OK-4);
Hopmbl ¥ mpaBuia TEXHHKH O€30MAaCHOCTH IPH
3paeT UCIIOJIL30BAHUH PA3JIMYHBIX TIPHOOPOB JJIsl OTIPEIEIICHUS
CTIOCOOHOCTBIO (GHU3UKO-XUMHYECKUX ~ XApPaKTEPUCTHUK  HCCICAYESMBIX
peanu30BaTh HOPMBI BEIICCTB
TEXHHUKHU 0€3011aCHOCTHU B
AGODATODHLIX I Vaeer Peann3oBarh  HOPMBI ~ TEXHHUKH  0€30MACHOCTH B
TeXngnorfmeCKHx TabOPaTOPHBIX U TEXHOJOTHYECKHX YCIOBHSIX
yenosusix (OITK-3) HaBbikamMu  6€30MacHOrO  MCMOJIB30BAHUS  MPUOOPHOI
Bnageer | 0a3sl u paboThl B Ja0OPATOPHBIX YCIOBUSX IPH
HCCIICIOBAHUH BEIIECTB PA3INYHOMN TPUPOIBI
3iaeT OCHOBHBIC METOJIbI aHAIW3a HAYYHOU JIUTEPATyphl C
UCIIOJIb30BAHUEM COBPEMEHHBIX 0a3 JaHHBIX
BIIAJICHUEM TEOpHEH 1 Hcnons30Bath (U3UKO-XUMHYECKUE METOJIBI
HaBBIKAMH NIPAKTHYECKON | YMeer UCCIIEIOBAHMs TIPU BBIIOJHEHHH KBaTM()UKAMOHHBIX
paboThI B N30paHHON pabot
obmactu xumnu (ITK-2) COBpEMEHHBIMH ~ KOMIILIOTEPHBIMH ~ [IPOrPaMMaMu
Brnageer | HeoOXOoMUMBIMU 17 TPOBENAEHUS (U3UKO-XUMHUECKUX
HCCIIEN0BAHUI
TOTOBHOCTBIO 3paer [pUHIUTHATBHBIC CXEMbBI B BO3MOXHOCTH COBPEMEHHOM
HCIIOJIB30BATh anmapatypbl Ui TIPOBEIAEHHSA  (PU3UKO-XMMHIECKHX




COBPEMEHHYIO HCCIIEIOBAHU I

alnmaparypy 1IpH BoimonHaTe TpeOOBaHUs, MPEAbABISCMBIC K 0Opasiiam

VYmMmeer o
IIPOBECHUI Hay9HBIX [IPY TIPOBEICHUH UCCIIEI0BAHMI
uccienoanmii (ITK-3);

HaBpikamu  mosbp3oBaTenst  mpuOOpoB, a  Takxke
Brnaneer | momp3oBarens mporpamMm MpH HCIOJB30BAaHUH (PU3UKO-
XUMHUYECKHX METOJI0B MCCIIE0BAHUS

CoBpeMeHHbIE 0asbl JTAaHHBIX CIIEKTPAJIbHBIX

BJIaJIeHHEM HABBIKAMH raer XapaKTEPUCTUK HMCCIEAYEMBIX BELIECTB, HUCIOJIb3YEMBIE
MHTEpIIPeTaLIN NPy MHTEPIIPETAIMNA PE3YJIbTaTOB (DU3UKO-XUMUUYCCKUX
PE3YIIBTATOB (PUBHKO- METOJIOB MCCJICIOBAHUS BEIISCTB
XUMHYECKUX METOIOB Veer [IpumeHATh MONyYEHHBIE 3HAHHS B HMCCIEA0BATEIbCKON
HCCIIEIOBAHUS BEIIECTBA pabore;
(TIK-5) H

' aBBIKAMH  HHTEPIIPETAIIHHU €3yJIbTaTOB H3UKO-

Bnaneer pip pesy. b

XUMHUYCCKUX MCTOA0B HCCIICA0BAaHNA BCIICCTB

I[J'ISI (bOpMI/IpOBaHI/IH BBINICYKA3aHHBIX KOMH@TCHHI/Iﬁ B paMKax JUCHUILIINHBI
«MGTOI[BI HCCJICA0BAaHMA BCIICCTB U MATCPHUAJTIOB» IIPUMCHAIOTCA CICAYIOIMNE MCTO/AbI

aKTUBHOTO/ HHTCPAKTHUBHOI'O O6y‘l€HI/IHI JIGKLII/II/I'6€C€I[BI.

l. CTPYKTYPA U COAEPKAHUE TEOPETUYECKOM YACTHU KYPCA
Paznen 1. CnexkTpanbHbie MeToAbI HcciaenoBanns B xumuu (10 yacos)

Tema 1. DiekTpoHHasi cieKTpockonus (2 yaca)

Kpurepun, mnomoraronpe OTHECEHHUIO JIMHUKW. VIHTEHCMBHOCTH 3JIEKTPOHHBIX

nepexonoB. IlpaBunma otbGopa. Ilepexoasl ¢ mepeHocoM 3apsna. BrusHue

pacTBOPUTENIS HA CIIEKTPBl. XpoModopHkle rpymnmnsl. [Ipumenenue.

Tema 2. KosaedatenbHas cnekrpockonusi, UK-cnekTpockonusi ¥ CeKTpOCKONMUsA

KOMOHWHAIIMOHHOTO paccessHus (paMaHoBcKkas) (2 yaca)

KonebGarenbHass  cnekrpockonus.  [lorjomeHne  U3dMydeHHs  MOJIEKYJISPHBIMU

KosneOaHusiMu — TpaBuia otOopa. CuioBas mocrtostHHas. 3akoH ['yka. KoneGanus

MHOTOAaTOMHBIX MoJekyd. [IpaBuno 3N-6 (5). DddekTsl, BbI3bIBAIOLIUE TOSBICHUE

nosnoc  noryomenusa. Konuenmust  rpynnoBbix  KoneOanuii.  CrieKTpocKomnus

KOMOMHAIIMOHHOTO paccesiHus. [lpaBuia otbopa. CHeKTpOCKONHUsS PE30HAHCHOTO

KOMOHMHAIIMOHHOTO paccessHusl. COOTHOIIEHUE MEXy MPOYHOCTBHIO CBSI3U U CIBUTOM

yactoThl B MK-criekrpax.

Tema 3. I103MTPOHHO-AaHHUTUJISIIUOHHASA cHIeKTpockonus. MeccOayapoBckasi Win

Y-pe30HaHCHAsl cieKTpockonus (4 yaca).



OOmue cBeneHUss 00 SKCIEPUMEHTAIBHBIX METOJAX IMO3UTPOHHOM CHEKTPOCKOIHH.
CedeHHE TMPOLECCOB AHHUTHIAIMH, Y-2-poToHHAs, Y-3-QOTOHHAS aHHUTHIISIHNA.
CocTosiHEEe aroma TO3WTpPOHHs. Bimsame wmarautHoro mois (3pdexr 3eemana).
M3MepeHne BpeMEHHM JKU3HU MO3UTPOHOB B BellecTBe. BpeMeHHO# cniekTp. MeTomb
OIIpeICIICHUS] BEPOSATHOCTH 3Y-aHHUTUJISAIMH ITO3UTPOHA.

MeccbayspoBckasi WM Y-pe3oHaHCHas crekrpockonus. Jddext Meccbayspa Ha
aToMaxX. XUMHUYCCKUH CIABUT W pacIICIUICHUE pPE30HAHCHOW JIMHUM. BimsHue
CUMMETPHH OKPY)KCHHUS Ha XUMHUYCCKUH CIBHUT M paciieruieHue. [IpuMepsl CeKTpoB
BEIIICCTB.

Tema 4. SIMP-cnekTpockonus (1 yaca).

[IpoTOHHBIN MarHUTHBIA pe3oHaHC. [IpUHIMN MOJy4eHUsI pe30HAHCHOIO CHUTHaja Ha
aape. COBUT 1O OTHOLIEHUIO K 3TaloHy. OOo3HaueHue miKayibl. CHMH-CIIMHOBOE
B3aMMOJIeHCcTBUE. Paciiemienre CuruanoB B MMOCTOSHHOM MAarHUTHOM IIOJIE Ha sApax
yraepoja, docdopa, kpemuus. [Ipumepsi.
Tema 5. PenrtreHo¢a3oBblii U PEHTreHOCTPYKTYPHbIH aHaau3. PeHTreHo-
3JIEKTPOHHAS cneKTpockonus (1 yaca).
PentrenogazoBblii M pPEHTIEHOCTPYKTYpPHbIN aHanu3. [udpakuuss peHTreHOBCKOTO
MOHOXpomartorpaguyeckoro uzinydenus. opmyna Jlays 1y pacuera pazmepa yacTHIl
Y MEXIAaKETHOTO paccTosiHusl B amop(HBIX BellecTBax. YpaBHeHue bparra-Bynbda.
Pacuer MexcCIIOEBBIX pacCTOSIHMM B KPUCTAJUIMYECKHUX BellecTBax. B kaudecTse
npumepa — ctpykrypa NacCl. PeHTreno-anexrponHas CIIEKTPOCKOIIHS.
@OTOANEKTPOHHAs cnekTpockonus. OOmme mnosnoxeHus. (OTHECEHHE TMOoJoC B
P®D-cnekTpax.

Pa3nen 2. Peppakromerpus (2 yaca).
Tema 1. DiekTpuyecKHe U ONTHYECKHE CBOIicTBAa MoJieKkyJI (1 yaca).
ONEKTPUYECKUE U  ONTHUYECKUE CBOMCTBA MOJEKYJ. JMMOJbHBIA  MOMEHT.
DJIEKTpOHHAs, aTOMHAsl U OpUEHTaUMOHHas nossipu3anus. [lossspHble U HENOISpHBIE
MOJIEKYJIBI.

Tema 2. lucniepcust cBera (1 yaca).



Hucnepcusi cBera. [IpumeHeHHe MONEKYISIpHON pePpakiuu W JUCHEPCUU IS
YCTaHOBJICHUSI CTPOCHMSI MOJIEKyJ. PedpakTomMeTprueckne KOHCTAaHThl KaK KpUTepUil
YHCTOTHI BELIECTBA U CPENICTBO UJICHTU(UKALIUY.
Paznen 3. Xpomartorpadus (2 yaca).
Tema 1. I'esieBasi xpomaTorpadus (1 yaca).
OmnpeneneHre MOJIEKYJSIPHOM Macchl MOHOMepa U nojumepa. CpeaHeBecOBOH,
CPEIHEYUCIIOBOM, CPEIHEBA3ZKOCTHBIM MOJIEKYJSIpHBIM Bec. OmpeneeHne BETUYUHbI
HOJUAUCIIEPCHOCTU. MOJEKYJIIPHO-MacCOBOE paclpeneneHue B noiaumepe. OCHOBBI
reJieBoil XxpoMartorpaduu noJIMMEepoB. Y paBHEHHE JUHAMUKHU copOuuu. OnpeneneHue
HYJIEBOTO 00beMa, paboyero o0beMa KOJIOHKH.
Tema 2. XpoMaTo-Macc-CeKTPOMETPHSI BBICOKOTO pa3pemeHust (1 yaca).
Cytp MeTo1a Macc-criekTpoMeTpuH. ['panuibl MeTona. BapuanTel  MCHOJIB30BaHUS
METO/Ia B PEUICHUH CTPYKTYPHBIX 3a/lad. B 4eM cOoCTOUT TeXHHKa HKCIEPUMEHTA.
[IpuHuMnuanbHas cxeMa Macc-clieKTpomerpa.  PasHOBUIHOCTH COBPEMEHHOM
Macc-criektpomeTpun. [lpenMymiectBa UM HEIOCTAaTKA  HEKOTOPBIX  BHUJIOB
COBPEMEHHOM MacC-CIIEKTPOMETPUU. METOIbl HOHU3ALMH B MacC-CIIEKTPOMETPHUH.
Pa3nen 4. MeToabl ncciieJOBaHUS TIOBEPXHOCTH TBePAbIX Tel (4 yaca).

Tema 1. XuMHs IOBEPXHOCTH MOPHUCTHIX M HEMOPHUCTHIX HocuTe el (1 yaca).

Metoasl MoaudUKAIMM TOBEPXHOCTH TBEPABIX Tesl. MOJEKYIspHbIE HACIauBaHUS.
SxopHble TpynnupoBku. PacyeTr crenenn MoauduUKaIMUM TOBEPXHOCTH. [Ipumepsr

MMPAaKTUYCCKOT0 UCIIOJIb30BAHMA.

Tema 2. DuieKTpoOHHas oOKe-ceKTpockonusi. CKaHUPYWOIIasd TYHHeIbHasA

MHUKpockonus (2 yaca).

®usznyueckre OCHOBBI MeTona (Ke-3JIEKTPOHHOW CHEKTPOCKONMUM. ATmaparypa U
MeTroanka  u3MepeHuid  Oxe-crektpa.  MeToauka — MOATOTOBKH — OOpasIloB.

KauecTBEeHHEIN U KOJIMUECTBEHHBIN aHain3 MeToaoM DOC.

OCHOBBI CKaHHMPYIOIIEH TYHHEIbHOM MHUKPOCKONHMM U cHekTpockonuu.  (Cxema
CKaHUPYIOIIETO0 TYHHEJIBHOTO MHKpOCKomna. CKaHUPYIOIIME 3JIEMEHTBI 30HJIOBBIX
MHUKpPOCKONIOB. Hemocratku nbe30KepaMUKU. YCTPOMCTBA JUIA IPEUU3UOHHBIX

nepeMelieHnii  3oHga U oOpasma. IllaroBele smektpoaBurarenu. IllaroBeie



neezoaBurarenu. Mamepurensusie meroauku CTM. Tomorpaduueckuil pexum.
ToxoBbIl pexuM. TyHHEIbHAsI CHEKTPOCKOIIHS.
Il. CTPYKTYPA U COJIEP)KAHUE NPAKTUYECKOM YACTHU KYPCA
JlaGopaTopHuble pa6oThI (36 yacoB)

3ansatue 1-2. CrTpoeHue aToOMa U NMPOMCXOKIEHHE ATOMHBIX CHEKTPOB (3
yaca)
CrpoeHne aromMa W NPOUCXOKIEHUE ATOMHBIX CHEKTpoB. CTpoeHHE MOJEKYyNl M
IPOUCXOXKJEHUE  MOJEKYJSpHBIX  clekTpoB. HaOmionenue u  perucrpaius
CHEKTPOCKONMUYECKUX CUTHAIIOB

3ansTue 3-4. Annaparypa aJisi ciekTpockonun (3 yaca)
Amnmnaparypa nns UK cnekrtpockomnuu, mpurotosieHue oOpa3noB. Amnmaparypa s

criektpockonuu KP. CpaBuenne meronoB UK u KP, ux npenmyIiectsa u HEJOCTATKHU.
3ansitue 5-6. DJIeKTPOHHBIE CTIEKTPHI MOTJIomeHus (3 yaca)

[IprimeHeHue IIEKTPOHHBIX CIIEKTPOB MOTJIOUICHHUS! B KAUECTBEHHOM, CTPYKTYPHOM U
KOJINYECTBEHHOM aHaju3axX. [TeXHHUKa U METOJUKH dMUCCHOHHOM M aOCOpOIIMOHHOM
CHEKTPOCKONUU B BuAUMOM u Y@ o0nacTsix, amnmaparypa, 4YyBCTBHUTEIBHOCTbH
METO/IOB.

3ansaTue 7-10. Io3MTPOHHO-aHHUTUJISIIMOHHASA CIIEKTPOCKOMMUS.
MeccoayIpoBckasi WM y-pe30HAHCHAs CEKTpocKonus (4 4acoB).
HN3mepenune BpeMeHU KWU3HU MO3UTPOHOB B BellecTBE. BpemMenHou criekTp. MeToibl
ONpEICIICHHS] BEPOSITHOCTHU 3Y-aHHUTWIISIIUU TTO3UTPOHA.
XUMHAYECKUM CIBUI U PACUICIUICHUE PE30HAHCHOM JIMHUU. BriusHue cumMmerpuun

OKPYKCHUSI Ha XUMUUYECKUN CIBUT U pacuierienre. [I[pumepsl CrieKTpoB BEIIECTB.
3ansaTue 11-14. IIpoToOHHBIH MATHUTHBIN pe30HaHC (4 4acoB)

CpaBuenue merona SAMP ¢ npyrumMm MeTojiamu, €ro JIOCTOMHCTBA U OTPaHUYCHMUS.

IIpumenenue cniektpoB MP B xumnn. TexHuka 1 METOAMKA DKCIIEPUMEHTA.

3austue 15-16. Onpeaesenue MoJspHOii pedpakuuM HEKOTOPBIX

coequHeHuit (3 yaca)



Onpenenenre  MOJSAPHOM  pedpakiud  HEKOTOPHIX  AJIEMEHTOOPTaHUYECKHUX
coenuHeHnid. PedpakTomeTprueckre KOHCTAHTHI KaK KPUTEPHUA YUCTOTHI BEIIECTBA U
cpenctBo uieHTU(UKanuu. MeToasl ompeAesieHus ToKa3zaTess MPEeIOMIICHUS.

[TpuOopsI 17151 U3MEpEHUs TOKa3aTeNIe MPEITOMIICHUS.

3ansiTue 17-18. MeTtoabi IKCHEPUMEHTAIBHOTO MOJIy4eHusl

xpomartorpadguueckux cnekTpos (4 yaca)

MeToapl  9KCIEPUMEHTAIBHOTO  TMOMYYEHHUS  XpoMaTrorpauyecKkux  CIIEKTPOB
NcToyHrKN MOTPENIHOCTEN TPY U3MEPEHNHN ITAPAMETPOB YIECPKUBAHUS, BIUAIOIIUE HA
TOYHOCTb UACHTU(PUKALINH.

3anstue 19-20. Metoabpl MoauduKanuu NOBEPXHOCTH TBepAbIX Ted (3
yaca).
Moaudukanus MOBEpXHOCTU TBEPAbIX Tei. MoseKysipHble HaciauBaHus. Pacuer
CTENEHU MOJAU(PUKAIIH TOBEPXHOCTH.

3ansitue 21-24. DjeKTPOHHAS 0Ke-CIeKTPocKonus (4 4yacos).
[IpousBectTn mepBUYHYIO O00pabOTKy CHEKTpOB ((puiIbTpauMs, CrJIaKUBaHUE,
BbiunTanue (GoHa, quddepennmporanue). PaccuntaTte KOHIICHTPALUIO JIEMEHTOB Ha
MOBEPXHOCTU 00pa3lia ¢ TMOMOIIbI0 TPagyupPOBOYHOM XapaKTEPUCTUKH U IO
kodddumrenTam BeIxoaa.

ansitue 25-28. CkaHupyomas TyHHeJIbHasi MUKpPOCcKonus (4 4acoB).
@dakropsl, BaMsOmMe Ha KadecTBO u3oOpaxkenuss CTM. KoHCTpykuusi natyuka
TYHHEJIBHOTO TOKa CKaHUPYIOIIEro 30HA0Boro Mukpockona NanoEducator. Brnusxue
HaIlpaBJICHUS! TYHHEJIMPOBAHUS JIEKTPOHOB HA U300pAKEHUE MOBEPXHOCTU KPEMHHUS.

3ansiTue 29-30. O606meHue, IOBTOPeHNE, cpaBHeHHeE. (4 yaca)

Hayunas auckyccus. I'pynnoBoe o0cyxaeHre pe3yabTaToB. 3amuTa pedepaTos.

I1l. YYHEBHO-METOJAUYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOU PABOTBI BYUAIOILIIUXCSA
Y4eOHO-MeToAMueCcKOe 00eCleyeHne CaMOCTOSITENbHOM pabOThl OOYYAIOIIMXCS

0 AUCHUIUIUHE «MeToIbl UCCIe0BaHMsI BEUIECTB M MaTEpUAJIOB) MPEICTABICHO B
[Ipunoxenun 1 u BKiItOYaeT B ceOs:
TUTaH-TpadUK BBITIOJHEHUS CAMOCTOATEIBHOW PAaOOTHI MO AWCHUIUIMHE, B TOM



YUCJIC IPUMCPHBIC HOPMbI BPDECMCHU HA BBIINIOJIHCHUC I10 KAXKJIOMY 3a/IaHUTO,

MCTOAUYICCKUC PCKOMCHIAIINHU I10 UX BBIIIOJIHCHHIO,

paboThI;

KPUTEPUU OLICHKH BBIMIOJHEHUS CAMOCTOSITEIbHON PabOTHI.

XapaKTCPHUCTHUKA BaﬂaHI/Iﬁ JJIs1 CaMOCTOSITEIIbHOM pa6OTBI 06yqa}01111/1xcs{ u

TpC6OBaHI/I$I K IIPCACTABICHHUIO U O(i)OpMJIeHI/IIO PE3YIILTATOB CaMOCTOSITEIIbHOMN

IV. KOHTPOJIb JOCTUKEHWS LIEJIEM KYPCA

Konarwl 1 3Tans!

OneHouHble CpeCTBA -

Ne KonTtponupyemsie pa3niensl / TeMbl HAMMCHOBAHHC
n/n JCIIATUTHHBI (bOpMHpOBaHI/EH TeK i
KOMIICTEHIHI VIIUA | TPOMEXYTOUH
KOHTPOJIb | ast aTTeCTaIlHsI
Pazjnen 1. CnekTpajbHble METOIBI 3nact ColecenoBa 04T
HCCJIe0BAHNS B XUMHUH uue (YO-1).
Tema 1. DnieKTpOHHASI CIIEKTPOCKOIINS CoBecenoa
Tema 2. KonebatenbHas Hie (YO-1)
criekTpockonust, MK-crekrpockomnus u Veer Crraua ' 3audT
CIIEKTPOCKOIHUSI KOMOMHAITMOHHOTO KOILTOKBHYM
paccesiHust (paMaHOBCKasl) OK-1; a (YO-2).
1 Tewma 3. [TozutrpoHHO- OK-4;
' AHHUTUJISIIUOHHAS CTICKTPOCKOITHSI. OIIK-3;
MeccbayspoBckas wiu y-pesonanchas | [1K-5. CobecenoBa
CIIEKTPOCKOIIHS e (YVO-1),
Tema 4. SIMP-crieKTpOCKOITHS Braxeer prHHOBOﬁv 3ausT
Tema 5. Pentrenoda3oBblit u TBOPYCCKUHU
PEHTIEHOCTPYKTYPHBIN aHaH3. npoekt (YO-
PenTreno-snekTpoHHast 4).
CTIEKTPOCKOTIHSI.
CobecenoBa
aue (YO-1), |Dx3ameHalrmo
3HaeT crayda HHbIE
KOJIJIOKBHYM | BOITPOCHI.
Pasznen 2. Xpomarorpadus 8§-Kl-’3 a (Y0-2).
Tema 1. I'eneBast xpomaTorpadus ’ Cobecenona
2. [1IK-1 DK3aMeHaImo
Tema 2. Xpomaro-macc- Vieer nue (YO-1), HHBIC
CTIEKTPOMETPHS BEICOKOTO Pa3peIIeHus cooOIIeHue. BOMPOCE!
ColecenoBa |DK3aMeHAINO
Bnaneer |nume (YO-1), |HHbIE
pedepar. BOITPOCHI.
Pa3nen 3. MeToasbl ucc/ie10BaHUS 3HaeT CobecenoBa | Jx3amMeHAMO
NMOBEPXHOCTH TBEePIABIX TeJ OK-1, nue (YO-1), |nHble
3. Tema 1. Xumus noBepxHoCTH OIIK-3; pedepar. BOIIPOCBI.
MOPHUCTHIX U HenmopHucThIX HocuTene | [1K-3 Cobeceioa | DK3aMEHAIHO
Tema 2. et Hue (YO-1). |HHbIE




OneKTpoHHas 0’Ke-CIIEKTPOCKOIMSL. BOIIPOCHI.
Ckanupyronas TyHHEJIbHAs
MHUKPOCKOTIHS

ColOecenoBa |DK3aMeHAIHO
Bnaneer |nume (YO-1), |HHbIC
JIOKJIaI. BOITPOCHI.

TunoBele 3amaHusg W TECThl JUIA KOJUJIOKBUYMa, COOECEIOBAHMS, TEMBbI
TPYNIOBBIX  TBOPYECKUX  MPOEKTOB,  pedeparoB,  TOKIAIOB,  COOOIICHHUH,
ONpeesIonue NpoLeayphl OLIEHUBAHMS 3HAHWN, YMEHUIM U HABBIKOB U (WJIM) OIbITA
JESTEIBbHOCTH, a TaKXKE KPUTEPUH U MOKA3aTEIN, HEOOXOAUMBIE JJisi OIICHKU 3HAHUM,
YMEHHM, HABBIKOB M XapaKTEepPHU3YIOIIHWE O3Tambl (OPMHUPOBAHUS KOMIIETCHIUN B

npoliecce OCBOSHUST 00pa30BaTeIbHOM MPOTrpaMMBbl, pecTaBlieHbl B [Ipunoxkennn 2.

V. CIUCOK YUYEBHOH JIUTEPATYPbI U UH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JHuTEpaTypa
(meyaTHbIE U3TAHMS)
1. Kpumradosuy, B. U. ®usuko-xuMudeckue METObl HCCIEIOBAHUA: YUYCOHUK

st By3oB / B. WM. Kpumiragosuuy, JI. B. Kpumragosuu, H. B. EpemeeBa. — M..:
MzparenscTBo Jamkos u K°. —2015. — 208 c.
http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-513811&theme=FEFU

2. JlebyxoB, B. 1. ®u3nko-xuMuueckrue MEeTOAbl HcclieoBanus : yueOHuk / B. 1.
JlebyxoB, A. U. Okapa, JI. I1. [1aBmtouenkoBa; nox pea. A. . Okapa. — CaHkT-
[letepOypr: U3ngarenscTBo Jlans. — 2012. — 480 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:734799&theme=FEFU

3. Apemmes, H. I'. ®usnueckwe MeTOABI HMCCICIOBAHUS W HMX TPAKTHICCKOE
OpUMEHEHUE B XMMUYECKOM aHanu3e: yueoHoe nocodue / H. I'. Spsimes, /. A.
[Tankparos. — M.: MIIT'Y. — 2012. — 160 c.
http://lib.dvfu.ru:8080/lib/item?id=1PRbooks:IPRbooks-18633&theme=FEFU

JlonoJiHUTEIbHAS JIUTEPATypa

(meyaTHble U31aAHUSI)


http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-513811&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:734799&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-18633&theme=FEFU

1. ITaxomosg, JI. I'. ®usznyeckre METOAbl B XUMUUYECKUX UCCIEIOBAHUSIX (TEOpus,
3amauu, oTBeTHI) : yueOHoe mocodue / JI. I'. [Taxomos, K. B. Kupssuos, A. B.
Kusze. U3a-Bo Huxeropoackoro yausepcutera. — 2007. — 286 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:267599&theme=FEFU

2. Yynpuna, B. I'. Pentrenorpadguyeckoe uzydenue ¢pa3zoBoro coctaBa npoaykToB
xuakodazHoro BzaumoeiicTBus nopomkos W, Co u Sn/ B. I'. Uynpuna, 1. M.
[lass. - [TopomkoBast metamyprust. — Ne11/12. 2008. — C. 111-117.
http://lib.dvfu.ru:8080/lib/item?id=chamo:586197 &theme=FEFU

3. Peytos, B. A. TpeboBanust kK 0(pOPMICHHUIO TUCHMEHHBIX PA0OT, BHIMOTHIEMBIX
cTyleHTaMu MHCTUTYyTa XMMUU U nipukiiagHoil sxonorun JABI'Y / B. A. PeyTos.
— BnaguBoctok : M3a-Bo [lanbHeBocT. yH-Ta, 2010. — 59 c.

4. ®pumdH, P. MaruuTtHelil pe3oHanc B Xxumuu U meauiie / Pait @pumsH ; niep. ¢
anri. B. A. Boneiakuna, C. H. bonotuna, H. B. ITamesckoii. — M.: MI3gaTeabcTBO
URSS [Kpacann]. — 2009. — 331 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:289942&theme=FEFU

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHET»

http://e.lanbook.com/

http://www.studentlibrary.ru/

http://znanium.com/

http://www.nelbook.ru/

P

VI. METOJWYECKHUE YKA3AHMS IO OCBOEHUIO
TV CTUTIIAHBI

PexomeHnaanuu no NJIaHUPOBAHUIO M OPraHM3allMU BPEeMeHH,
OTBEJICHHOI'0 HA M3yYeHHUe TUCHMITUHBI

Bpemsi, oTBenéHHOE HA CaMOCTOSITENBHYIO pa0dOTy, JOMKHO OBITH MUCIOJIB30BAHO
0Oy4aroIuMcs TUITAHOMEPHO B TEUEHUE CEMECTpa.

[LtanupoBanme — BaXHEHWIIAs 4YepTa 4YEJIOBECUYECKOW JIeSITeIbHOCTH. J[Jid
OpraHu3aluu  y4eOHOW  JeATeNbHOCTH A(PQGEKTHUBHBIM  BapUaHTOM  SIBJISIETCS
UCIIOJIb30BaHUE CPEACTB, HANOMHUHAKIIMX O CTOSAMIMX NEped BaMM 3aJayax, U MX
MOCJIEIOBATENbHOCTA BBIMOJMHEHUs. B ponm Takux cpeactB MoryT Obith IT-
TeXHOJNOTMH  (cMapT(dOHBI, TUIAHIIETHI, KOMIIBIOTEPHl W  T.I.), HMEIOLIUE


http://lib.dvfu.ru:8080/lib/item?id=chamo:267599&theme=FEFU
http://lib.dvfu.ru:8080/search/query?match_1=PHRASE&field_1=a&term_1=%D0%A7%D1%83%D0%BF%D1%80%D0%B8%D0%BD%D0%B0,+%D0%92.+%D0%93.+&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:586197&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:289942&theme=FEFU

MPWIOKEHUS/TIPOTPAMMBI ~ TI0  OpPTaHM3AIlMU  pacmopsjka JHs/Mecsmna/roga U
CUTHAIM3UPYIOIIUX O Ba)XHBIX COOBITUSAX, HAMPUMEP, O BBINOJIHEHUHM 3aJaHUN IO
nucuuIuinHe «MeToIbl UCCIIENOBAaHUS BEMIECTB U MATEPUATIOBY.

PerynspHocTs — mepBOe yCJIOBHE IOUCKOB Ooisiee 3(DPEKTUBHBIX CIOCOOOB
paboTel. Pexomenayercst BBIOpaTh NCHB/THU HEJCTH VIS PETYJISPHON MOATOTOBKH T10
nucuuiuinHe «MeToapl MCCIeOBaHUsI BEIIECTB M MaTepuajioBy, 3TO TMO3BOJUT
MOpPaJIbHO HACTPOUTHCS HA BBIMOJHEHUE MOCTABJICHHBIX 3a7a4, MOATOTOBUTHCS K HUM
¥ BbIpabOTaTh MpaBWia BBITOJHCHHS I HHUX, HapuMep, CHavajla MpopadoTKa
MaTepuaia JIEKIMi, YTeHHe MEPBOUCTOYHHKOB, 3aT€M BbIEJIEHUE U (PUKCUPOBAHUE
OCHOBHBIX Hiel. PekoMeHmyeMoe cpeHee BpeMs 1Ba 4aca Ha OJIHO 3aHSTHE.

Onucanne Moc/aeA0BaTEIbHOCTH ACHCTBUI, 00yYAIOIIUXCS P U3yYCHUHN
AUCUMILTHHBI

B cootBercTBUM ¢ HEMSIMH M 3aladaMHd AUCIHUIUIMHBI CTYJEHT M3y4aeT Ha
3aHATUSX M JIOMa pas3feiibl JIEKIIMOHHOTO Kypca, TOTOBUTCA K MPaAKTUYECKUM
3aHSATUSM, TPOXOJUT KOHTPOJBHBIE TOYKM TEKYIIEH aTTecTalliy, BKIIOYAIOIINE
paszHbie (HOpMBI MPOBEPKU YCBOCHHS MaTepuana (cobeceloBaHUE, TECTUPOBAHHUE U
ap.).

OcBoeHne TUCHUIUIMHBI BKIIOYAET HECKOJIBKO COCTAaBHBIX JJIEMEHTOB Y4eOHOM
NEeSATEIbHOCTH:

1. BuumatenbHO€ yTeHuE padodeil mporpaMMbl y4eOHOM TUCHUIIIMHBI (ITOMOTaeT
LIEJIOCTHO YBHUJIETh CTPYKTYPY HM3y4aeMbIX BOMPOCOB). B Hel coaepKUTCs mnepedyeHb
KOHTPOJBHBIX HMCHBITAHUN MJI1 BCEX Pa3/esioB W TEM, BKJIOYas SK3aMEH; YyKa3aHbI
CPOKH cllau¥l 3aJaHuil, MPeayCMOTPEHHBIX YU4eOHOU MporpaMmMoil Kypca AUCIUIUIUHbI
«MeToabl UcclieIOBaHMS BEIIECTB U MATEPUATIOBY.

2. HeoTwhemiiemMoil COCTaBHOM YacThbIO OCBOCHHUS Kypca SBJISETCS TOCEIICHUE
JEKIMA U UX KOHCIEKTUpoBaHHE. ['TyOOKOMY OCBOCHMIO JIEKIIMOHHOTO MaTepualia
CIIOCOOCTBYET TMpeJBapUTeSibHAs MOATOTOBKA, BKJIIOYAIONIAsh YTEHUE MPEIbIIyIIeH
JIEKIUH, PaboTy C yueOHUKAMH.

3. PerynsipHasi moArOTOBKA K MPAKTUYECKUM 3aHSATUSIM W aKTUBHas paboTa Ha
HUX, BKJIIFOYAIOIIAS:

— MOBTOPEHUE MaTepuralia JEKIUHU 10 TEME;

— 3HAKOMCTBO C IUJIAHOM 3aHATHS U CIUCKOM OCHOBHOM WM JOMOJIHUTEIbHOU
JUTEPATypPhbl, C PEKOMEHAAMUSMH T10 MOATOTOBKE K 3aHATHIO;

— U3YUYEHHE HAYYHBIX CBEJICHUM 10 JJAaHHOW TeME B Pa3HbIX YUEOHBIX MOCOOHUSIX;

— YTEHUE NIEPBOMCTOYHUKOB U MIPEJIaraeéMoi JOMOJHUTEILHOU JINTEPATYPhI,

— TIOCCIIEHUE KOHCYJIbTAllUM C IEJbI0 BBISICHEHUS BO3HUKIIMX CJIOKHBIX
BOITPOCOB IPU MOJATOTOBKE K MPAKTUUYECKUM 3aHATHSIM.

4. IToarotoBka K K3aMeHY (B TEUEHHE CEMECTpa), TOBTOPEHUE MaTepuasa BCEro
Kypca JUCHUILIUHBIL.



Pexomenaanuu nmo padore ¢ qureparypou

N3yyeHnue AUCHMIUIUHBI ClIeyeT HAYUHATh C MPOPAOOTKH TEMATUYECKOTO IMJIaHa
JEKIMH, yaenss 0coboe BHHUMaHUE CTPYKTYpEe M COJEP)KaHMIO TEMbl U OCHOBHBIX
NOHATUN. M3y4eHne «CII0KHBIX» TEM CIEAYyET HAaUYWHATH C COCTABJIEHUS JIOTUYECKOU
CXEMbl OCHOBHBIX TOHSITUM, KaTeropui, cBsa3ed Mexay Humu. llenecooOpaszHo
MpUOETHYTh K KIaccH(PHUKalMd MaTepuaia, B YAaCTHOCTH TPU H3YyYEHUU TEM, B
KOTOPBIX TMPUCYTCTBYET OOIBIIOC KOJUYECTBO HE3HAKOMBIX ITOHSATHN, KAaTETOPHIA,
TEOpHUi, KOHIIETIUH, TNOO0 HACBIIEHHBIX HH(POpMAIMEl TUTIOIOTUYECKOTO XapaKTepa.

[Ipu pabote ¢ nuTepaTypoit 00s13aTEIBHO BHIMUCHIBATH BCE BBIXOAHBIC JJAHHBIE 11O
KKJIOMY UCTOYHUKY. MOKHO BBINHCHIBATh KPATKO OCHOBHBIE M€ aBTOpPA U MHOTIA
NpUBOAUTHL Haubojee spKUEe W IOKa3aTelIbHbIe LUTAThl (C YKa3aHHWEM CTpaHUII).
Nimmre aprymMeHTsl «3a» WIN «IIPOTUB)» UJIEU aBTOPA.

UreHne HAy4YHOTO TEKCTa SIBJISIETCS YACThIO MO3HABATEIIBHOM NESATEIbHOCTH. Ee
LeNb — U3BJICUEHHE M3 TEeKCTa HeoOxoaumoil mH@opmaruu. OT TOro Ha CKOJIBKO
OCO3HAHHA YWTAIOIIMM COOCTBEHHAasi BHYTPEHHS YCTaHOBKA (HAWTU HYXKHbBIC
CBEJICHUS, YCBOUTh HH(GOPMAIMIO TOJHOCTHIO WM YaCTUYHO, KPUTHUUYECKU
NpOaHaTU3UpOBaTh Marepual W T.I.) BO MHOTOM 3aBUCUT 3(()EKTUBHOCTH
OCYIIECTBIISIEMOTO JIEUCTBUSI.

N3yuass Marepuan mno y4yeOHOM KHuUTe (yuyeOHHMKY, Yy4yeOHOMY MOCOOuIO,
MOHOrpauu, XpecToMaTUu U [p.), CIENYEeT MEPEeXOIUTh K CIEAYIOUIEMY BOIPOCY
TOJILKO MOCJIE TIOJIHOTO YSICHEHUS MPEbIAyero, (GUKCUPYs BBIBOJBI, B TOM YHCIIE T€,
KOTOpPBIC B YUEOHHKE OMYIICHBI WM Ha JICKIIMU JIaHbl JIJI1 CAMOCTOSITEILHOTO BBIBOJIA.
Ocoboe BHUMaHUE clieqyeT OOpaTUTh Ha ONpEeleJICHUE OCHOBHBIX MOHSTHHI Kypca.
Hano moapoGHo pazbupath npuMepbl, KOTOPhIE MOSICHSIOT ONPEISTICHNUS, U IPUBOIUTH
aHAJIOTUYHbBIC TTPUMEPBI caMOCTOSITEbHO. [10J1€3HO COCTaBIISITH ONMOPHBIE KOHCIIEKTHI.
[Ipu wu3yueHun wmarepuasia Mo Yy4eOHOW KHHUTE TMOJE3HO JMOO B TETpaau Ha
CHEIUAIbHO OTBEACHHBIX TMOJAX, JHUOO B MOKYMEHTE, CO3/laHHOM Ha HOYTOYKeE,
IUTAaHIIIETe U JIp. WHOOPMAITMOHHOM YCTPOMNCTBE, JIOMOJIHITH KOHCIEKT JieKiuil. Tam
KE CJeAyeT OTMeYaTh BOMPOCHI, KOTOpPbIE €CTh HEOOXOAMMOCTHh pa3ol0paTh Ha
KOHCYJIbTAllUM C MpernojaBaTeiaeM. BbIBOIbI, MOJYYEHHbIE B pE3yJIbTaTE W3YUYECHUS
y4eOHOM JUTEepaTypbl, PEKOMEHIYEeTCS B KOHCIEKTE BBIJACNSTh, YTOOBI MpHU
NepeYNTHIBAHUN MaTepyaia OHU JTy4Ille 3aIIOMUHAJINCH.

Hcnonb3yiiTe OCHOBHBIE YCTAHOBKH MPU YTEHUH HAYYHOT'O TEKCTa:

1. undpopmanmoOHHO-TIOMCKOBast  (3alaya — HAWTH, BBIIECIUTH HCKOMYIO
uH(pOpMaIHIO);

2. ycBauBaronias (yCuJjus YUTATENsl HANpaBJIEHbl HAa TO, YTOOBI KaK MOXKHO
MOJIHEE OCO3HATh M 3alIOMHUTh, KaK CaMU CBEACHUS, U3JIaraéMble aBTOPOM, TaK U BCIO
JIOTHUKY €ro pacCyXJI€HHUM);

3. aHAJIUTUKO-KPUTHYECKAst (YUTATEh CTPEMUTCS KPUTHUYECKH OCMBICIHUTD
Marepual, IPOAHAIM3UPOBAB €r0, ONIPEIEIUB CBOE OTHOLLEHUE K HEMY);

4. TBOopyeckas (co3maer y yuTaTens TOTOBHOCTh B TOM WJIM MHOM BHJE — Kak
OTMPABHOW MYHKT JJII CBOUX PACCYXKICHHM, Kak 00pa3 Jyisl NeUCTBUS MO aHAJIOTUU U



T.II. — UCIIOJIb30BaTh CYXKJICHHsI aBTOPA, XOJ €ro MBICIEH, pe3ylbTaT HaOII0ICHNUS,
pa3pabOTaHHYIO METOAUKY, IOMOJIHUTD UX, OJIBEPIrHYTh HOBOM MPOBEPKE).
J11st paboThI C HAYYHBIMU TEKCTAMU IPUMEHSNUTE CISAYIONINE BUJIbI UYTCHUS:

1.  Oubmmorpaduyeckoe —  MpocMaTpUBaHUE  KApTOYEK  KaTajora,
PEKOMEHIaTEIbHBIX CITUCKOB, CBOJHBIX CIIMCKOB YpPHAJIOB U CTaTeH 3a roj U T.I1.;

2. TpPOCMOTPOBOE — HCIOJB3YETCA [UIsl IOMCKA MaTEpHANIOB, COAEPKALIUX
HY)XHY!0O HWHpOpManuio, OOBYHO K HEMy NpHOerarT cpazy IMocie padoThl CO
CIMCKAMM JINTEPATypbl M KaTajoraMu, B PE3yJlbTaTe TAKOTO MPOCMOTpAa YUTATEIh
yCTaHaBIIMBAET, KAKUE U3 UCTOYHUKOB OYAyT HCIOIB30BaHbI B JaNbHENIIICH padboTe;

3. O3HAKOMHTENIBHOE — TIOJIPA3yMEBAET CIUIOIIHOE, JOCTATOYHO MOAPOOHOE
POYTEHUE OTOOPAHHBIX CTATEH, IJ1aB, OTAEIbHBIX CTPAHMUIL, 1[EIb — TO3HAKOMUTHCS C
XapakTepoM UHGOpMalMM, Yy3HaTh, KaKWE BOIPOCHI BBIHECEHBI aBTOPOM Ha
pPaccMOTpEHHE, TPOBECTH COPTUPOBKY MaTepuraa;

4. u3yyaroliee — MNpearoyiaraeT JOCKOHAIbHOE OCBOCHHE Marepuana; B XOe
TAKOIO0 YTEHHs NPOSBIAETCS JOBEpUE YUTATENs K aBTOPY, I'OTOBHOCTh HPHUHSATH
U3JI0KEHHYIO HMH(OpPMAIMIO, pEealu3yeTcsl YCTAHOBKA Ha TMPEAEIbHO IOJTHOE
NOHUMAHHUE MaTepuania;

5. aHAMTUTUKO-KPUTUYECKOE W TBOPUYECKOE UTEHUE — JIBa BHJIA UTEHUS OJM3KHE
MEXly COOOM TeM, YTO Y4acTBYIOT B PELICHUH HCCIEA0BATEIbCKUX 3a1a4. [lepBolii u3
HUX TpEANoJiaraeT HampaBICHHbIA KPUTUUYECKUU aHAINW3, KaK CaMOW HH(POpPMALINH,
TaK U CIOCOOOB €€ MOJYYEHHUsl M MOJAAuu aBTOPOM; BTOPOE — MOUCK TEX CYXKIACHH,
(pakTOB, MO KOTOPHIM HJIU B CBSI3U C KOTOPBIMU, YUTATENIb CYUTAET HY>KHBIM BBICKa3aTh
COOCTBEHHBIE MBICIIH.

OCHOBHBIM JUJIS CTYZICHTA SIBJISIETCS N3YYarOLIEe YTEHHE — UIMEHHO OHO IO3BOJISET
B pabore ¢ ydeOHOUW IWTEepaTypoll HakKaljauBaTh 3HAHUS B MPOQPECCHOHATHHON
oOracTu.

[Ipu pabGotre ¢ nUTEpaTypoll MOKHO HCHOJb30BaTh OCHOBHBIE BUJIbI
CUCTEMAaTU3UPOBAHHOM 3aMMCH MTPOYUTAHHOTO:

1. AnHOTHpOBaHWE — TPEAEIHHO KPAaTKOE CBSI3HOE OIMHMCAHHME MPOCMOTPEHHOM
WM TIPOYMTAHHOW KHWTU (CTaThH), €€ COJepKaHHUs, WCTOYHUKOB, XapakTepa H
Ha3HAYCHHUS.

2. IlnanmpoBaHme — KpaTKasi JOTHYECKas OpraHu3aIusl TeKCTa, PaCKphIBAOIIAs
coJiepKaHUE U CTPYKTYpPY U3ydaeMOTo MaTepHaa.

3. TesupoBaHHWe — JIAKOHUYHOE BOCIPOU3BEICHUE OCHOBHBIX YTBEPKICHUMN
aBTopa 0e3 nmpuBiiedeHs (aKTHUECKOT0 MaTepurara.

4. llutupoBaHue — JOCIOBHOE BBIMUCHIBAHUE U3 TEKCTA BBIJCPKEK, U3BICUCHHM,
HanOoJiee CyIMEeCTBEHHO OTPAKAIOIINX Ty WU MHYIO MBICIb aBTOpA.

5. KoncnektupoBaHue — KpaTKOE U MOCIEAOBATEILHOE U3JIOKEHHUE COJICPKAHUS

MIPOYUTAHHOTO.
IToaroroBka K caaye KOJUIOKBUYMOB

IIpu moaroToBKe K caaye KOJUIOKBUYMa BOCIIOJIB3YHUTECh MATEPUATIAMU JIEKIUNA U



PEKOMEHIOBAaHHOW JIUTEPATypou. KOJIIOKBUYM ABISETCS OOHOM W3 COCTaBIISIFOIIUX
y4eOHON NeATeNbHOCTH CTYACHTa IO OBJIaJIeHUI0 3HaHUSAMU. llenpio KoJIoKBUyMa
ABJISIETCA OINpPEJEIICHUE KAayecTBa YCBOCHUS JIEKIIMOHHOTO MAaTepHalla M 4YacTH
JOVCUUTUIMHBIL, TPEHA3HAYEHHOMN JJISI CAMOCTOSITEIbHOTO N3yUYCHHS.

3ajayu, cTOsAIME TMepel CTYAEHTOM IMpU MOArOTOBKE W  HANMCaHUU
KOJIJIOKBHYMA:

1. 3aKkpenieHre MOTYyYEHHBIX paHEE TEOPETUUECKUX 3HAHUM;

2. BbIpa0OTKa HABBIKOB CAMOCTOSITEILHON pabOThI;

3. BBISICHEHHE MOATOTOBJICHHOCTHU CTYJIEHTa K OyAyliel mpakTH4ecKoi padoTe.

KomnokBuym  mpoBoguTcs  1oj — HaONIOJEHHEM  MpernojaBarens. lTema
KOJUIOKBUYMa M3BECTHA W IPOBOJMTCS OHA MO CPABHUTEIBHO HEJABHO HW3yYCHHOMY
Marepuaiy, B COOTBETCTBHH C IEPEYHEM TEM U BOIIPOCOB JJIsl HOATOTOBKH.

[IpenonaBarenb rOTOBUT 3aJaHus MO0 MO BapruaHTaM, JTUOO0 UHAUBUYATBHO JJIS
Kaxgaoro crynaenra. I[lo copepxaHuio paboTa MOXKET BKIIOYATh TEOPETUUECKUU
Marepuai, 3aJadd, TEeCThbl, pacueTbl W T.N. BbIMonHeHUI0 pabOThl MPEAIIECTBYET
MHCTPYKTAXK MPENOJABATEIIS.

KitoueBbiM  TpeOoBaHMEM TpU MOATOTOBKE K KOJUIOKBUYMY BBICTYIAET
TBOPUYECKHUH MOJIX0]I, yMeHUE 00pabaThiBaTh U aHAIIU3UPOBATh UHPOPMAILIUIO, JI€TATh
CaMOCTOSTENIbHBIE BBIBOJIBI, OOOCHOBBIBATH I1€JIECO00PA3HOCTh U 3((HEKTUBHOCTH
MpeAJIaraéMbIX PEKOMEHIALUA U PEelIeHU Tpo0ieM, YETKO U JIOTUYHO M3JIaraTh CBOU
MbIcH. [loArOTOBKY K  KOJJIOKBUYMY CJE€Aye€T HayMHaTb C TOBTOPEHUS
COOTBETCTBYIOILIETO pa3fesa y4eOHHMKA, y4eOHBIX MMOCOOMI MO JaHHOM Teme u
KOHCIIEKTOB JICKLIUM.

IHoaroroBka K 3K3aMeHy

B mporecce MOArOTOBKM K 3K3aMEHY, CJIEAYyET JIMKBHJIUPOBATH HMEIOLIUECS
mpoOesbl B 3HAHUSX, YIIIYOUTh, CHCTEMaTU3UPOBAaTh U YIOPSA0OUUTh 3HaHus. Ocoboe
BHUMAHHME CIEAYET YyJAEIUTh OpPraHU3alMM IOATOTOBKH K 3K3aMeHaMm. [lns 3toro
BaXKHBI CJIEAYIOLIME MOMEHTHI - COONIOZICHUE peXHMa JIHSA: COH HE MEHee § 4acoB B
CYTKM; 3aHATHs 3aKaHUMBaTh HE MO3AHEE, 4eM 3a 2-3 4yaca A0 CHA; NPOTYyJKH Ha
CBEXKEM BO3/lyXe, HEyTOMUTEJIbHbIC 3aHSATUSI CIIOPTOM BO BpEMs MEPEPHIBOB MEXKIY
3aHATUSAMU. Hanuuuve TmONHBIX COOCTBEHHBIX KOHCIEKTOB JIGKIUH  SIBIIsIETCA
HEOOXOAMMBIM YCJIOBHEM YCIEIIHOM cauu 3K3aMeHa. Eciu npomyiieHa kakasi- 1uo0
JIeK1MsI, HE0OXOIUMO €€ BOCCTaHOBHUTh, 00lyMaTh, YCTPAHUTh BO3HUKIIIKE BOIPOCHI,
4YTOOBI 3allOMUHAHUE MaTepuana ObUI0 OCOo3HAaHHBIM. ClieyeT MOMHHUTb, YTO TPHU
IIOATOTOBKE K 3K3aME€HAaM BHayaje€ HaJ0 IPOCMOTPETh MaTrepual MO BCEM BOIPOCaM
claBaeMOM JNHCUUIUIMHBI, Jjajiee OTMETUTh JUIsl ce0sl Haubosiee TPYyIHBIE BOMPOCH U
00s13aTeNIbHO B HUX pa3o0paThes. B 3akimodenue emie pas 1enecooOpa3Ho MOBTOPUTH
OCHOBHBIE TTOJIOKEHUSI.



VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHUE
JTUCHUATUIMHBI

[IpoBenenue JEKIMI C MCHOJB30BAaHUEM MYJIbTUMEIUMHON ammapaTypbl s
JEMOHCTPALIUU WIUTIOCTPATUBHOTO MaTepuarna.

Nmeromasica  matepuanbHas 0a3a  oOecrieuMBaeT  BBINOJHEHHE  Kypca
XUMUYECKUMU pEaKTHBaMH, JaOOpPaTOPHOM MOCY0#, yueOHO-HAYYHBIM U Hay4YHBIM
000pyI0BaHHEM B COOTBETCTBUU C PEATU3YEMOI HAYYHON TEMATHKOM JIab0paTOpHiA.
Brimonaenne 0o0ydJaronmuMucs HMCCIENIOBAaHWNA COCTaBa W CTPOCHHS  BEIIECTB
oOecrieunBaeTcsl  NPENOCTABICHUEM  BO3MOXKHOCTH  HCIIONB30BAHUS  HAYYHOTO
obopynoBanuss By3a: CHIEKTpOMETp SAEPHOTO MArHUTHOTO PE30HAHCA BBICOKOTO
paspemenuss AVANCE 400MI'p (Bruker), sxmmxoctHOM Xpomarorpad 1200
AgilentTechnologies. CIIIA, swunkoctHoi xpomartorpad 1100 AgilentTechnologies.
CIIA, razossie xpomarorpadsr 6890 ¢ merektopom 5975N, ra3oBblii XxpomaTorpad
6890 c¢ gerexktopom 5973N, razoBeiii xpomatorpad 6850 ¢ mIaMeHHO —
MOHU3AIMOHHBIM JIETEKTOPOM H JETeKTopoM 1o Temionepenayu, WK-DOypoe
criektpodoromerp Vertex 70 ¢ mpucraBkoi komOuHAIIMOHHOTO paccenBanuss RAMII
u UK- wmwukpockormom Hyperion 1000 (Bruker), HK-®ypbe crexkrpomeTp
SpekctrumBX  (PerkinElmer), naBymy4eBoit CKaHUPYIOIIUH  CIIEKTPOPOTOMETP
Y®\sumumoro auano3onaCintra 5 (JBCScientificequipment), ananuszarop yriepoja,
Bojopona u asota(Thermofinnigan), mukpoBosHOBas cuctema Discoveri, a Taxxke

HNCITIOJIB30BaHUA Haquoro 06OPYHOB3HHH B I_IeHTan KOJIJICKTUBHOT'O ITIOJIB30BAHUA
JIBOY u JIBO PAH.
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ILinan-rpaguk BbINOJHEHHUSI CAMOCTOSITEIbHON PadoThHI M0 TUCHUIJINHE

IIpumepHbIe
Ne | Jlara/cpoxkm . P P dopma
Bua camocTosiTe/IbHOI PadoThI HOPMBI BpeMeHH
/0 | BBINOJHEHUSA KOHTPOJIs
HA BBINOJIHEHHE
2 cemecTp
W3ydeHnue matepuaa JEKIIHH,
yueOHUKa, TIOJITOTOBKA K CEMUHAPY. CobecenoBanue
1. | 1-3-svenenu | PacmmdpoBka cekrpa 11 gacoB (YO-1).
HEH3BECTHOTO BEIECTBA,
OIpe/ieNIeHuEe CTPOCHHS.
W3yuenne maTepuasia JIEKIINH, CobGecenoBanue
y4eOHHKa, TOJATOTOBKA K CEMUHAPY. (YO-1),
2. | 4-6-a menenu | PacmmdpoBka criekTpa 11 yacos cooO1ieHue.
HEU3BECTHOT'O BEIIECTBA,
OTIpENIeIICHNE CTPOCHHUSL.
N3yuenue mMarepuana €Ky,
yueOHUKa, IOJITOTOBKA K CEMUHAPY. CobecenoBanue
3. | 7-9-awenenu | PacmmdpoBka criekrpa 11 gacoB (YO-1), noknap.
HEU3BECTHOTO BEIIECTBA,
OTIpENICIICHNE CTPOCHHUSL.
W3yueHnue maTepuana JEKIIHH,
eOHUKa, MOArOTOBKA K CEMUHApY.
10-12-5 %:cum(b E)BK;I nmanHbeIx [TAC P Cobecenoparme
4, p 11 vacos (YO-1).
Heaenu BEIIIECTB, MTOJIYICHHBIX
MarucTpaHTOM IPU MPOBEICHUU
Hay4yHOU paOOoTBhI.
CobecenoBanue
N3yuenne Marepuana JeKIuy,
(YO-1), cnaua
13-17-1 yueOHUKa, IOJITOTOBKA K CEMUHAPY.
2 Heaenn Pacmudposka AMP criektpa 10 =acos KOILTOKBHYMa
p P Nel (YO-2).
BEIIECTBA.
becena o
5. 18- nenens | [logroToBka K 2K3aMeHy 36 gacoB TeMaM K c/1aue
HK3aMeHa

Pedepatnr

MPEJCTABISAIOTCA B

Crtpykrypa pedepara

Pedepar oTHOCUTCS K KaTEropuu «nucbMeHHas paboma» U oPOpMIISIETCI no
npasuiam opopmienus nucbmennvix pabom cmyoenmamu J[BOY.

Ne4aTHOU

U DJIEKTPOHHOM

MOATOTOBJIEHHBIE KaK TEKCTOBBIE JOKYMEHTHI B peaakTope MSWord.

CrpyktypHo pedepar,

KaK TEKCTOBBIM JOKYMCHT,

(opwme,

KOMIUICKTYCTCA  I10

CJIEIYIOLIEU CXEME:

o TumynvHuili Jaucm — obOs3amenvbHas KOMIIOHEHTa pedepara, TmepBas
cTpanuiia (TUTYJbHBIN JIUCT pedepara JOKEH pa3MerniaThes B oOmiem daiiie, rie
MIPE/ICTaBIICH TEKCT pedepaTa);

o OcHosHas uwacms — MaTEpHANIbl BBIMOJHEHUS 3aJaHUN, pa30WBAETCS TIO
pyOprKaM, COOTBETCTBYIONIUX 3aJaHUSIM padOTHI, C HUEPAPXUUYCCKON CTPYKTYPOM:
MYHKTHI — TTOAIMYHKTHI U T. II.

PexoMeHTyeTcss B OCHOBHOM 4YacTH OTYETa 3arojIoBKH pyOpHK (MOJapyOpHK)



naBaTh  HMcXoAs W3 (GOPMYJIMPOBOK  3aJaHuM, B  (GOpMe  OTIVIAroJIbHbIX
CYILLIECTBUTEIIbHBIX;

e Bwisoovl — 00s3aTeIbHAs KOMIIOHEHTa pedepaTa, COASPKUT 0000IIaromue
BBIBOJIBI IO paboTe;

o Cnucox numepamypvl — 00s13aTeNbHas KOMIIOHEHTa pedepara, ¢ HOBOM
CTPaHUIbl, COACPXKHUT CIUCOK HCTOYHUKOB, HCIIOJIb30BAHHBIX TPU BBIOJIHEHUU
pa®oThl, BKJIIOYAs DJIEKTPOHHbIE HWCTOYHUKK (CIIUCOK HYMEpPOBaHHBIA, B
COOTBETCTBHH C MPaBUJIaMU ONMCcaHus onbdauorpadun).

HaGop Tekcta ocCylIecTBIsIETCS Ha KOMIIBIOTEPE, B COOTBETCTBUU CO
CJIEIYIOUUMU TPEOOBAHUSIMU:

e [IeuaTh — Ha OJTHOM CTOpOHE jucTa Oenoit Oymaru gopmara A4 (pasmep 210

Ha 297 MM.);

® VHTEpPBAJI MEKCTPOYHBIN — IOy TOPHBIN;

e 1mpudrt — Times New Roman;

e pasmep mpudpra - 14 nr., B TOM uUuCie B 3arojoBkax (B Tabmuiax

nomyckaetcst 10-12 m.);

® BBIPABHUBAHUE TEKCTA — «I10 HIUPHUHEY;

® [I0JS CTpaHULBI - JeBoe — 25-30 MM., mpaBoe — 10 MM., BEpXHEE U HUKHEE —

20 MM,

® HyMepalus CTPaHWIl — B NMPABOM HMKHEM YTIIy CTpaHUIbI (i1 CTPaHUIL C

KHIDKHOM OpHMEHTAllMeH), CKBO3HAas, OT THUTYJBHOIO JIMCTAa JO MOCIeAHEH

CTpaHuIlbl, apaOckumu 1udpamMu (MepBOMl CTpAHUIIEH CUUTAETCS THUTYJIHHBIN

JUCT, Ha KOTOPOM HOMEpP HE CTaBUTbCS, Ha CIEAYIOLIEH CTpaHuLe

npocTasisiercs nudpa «2» u T. 1.).

® peXHM aBTOMATHUYECKOTO IEpPeHOoca CJOB, 3a MCKIIOUEHHUEM THUTYJIHBHOTO

JUCTa U 3arojIOBKOB BCEX YPOBHEW (MEPEHOC CIIOB JiA OTAEIhHOro ab3ara

osokupyetrcst cpeactsamu MSWord ¢ momoiibio komanel «Popmaty — ad3ail

P BBIOOPE OMIIUU «3AMPETUTH aBTOMATHUECKUI TIEPEHOC CIIOBY).

Ecnu pucyHok wnm Tabnuia pasmenieHsl Ha aucTte dopmata Oomnbiie A4, ux
CIelyeT Y4YWThIBAaTh KaK OJHY CTpaHuily. Homep cTpaHuUIbI B AITHUX CIydasx
JIOTTYCKAeTCsl He MPOCTaBIIATh.

Crucok JauTepaTypbl U BCE MPUNIOICEHUs BKIIOYAIOTCS B OOLIYI0 B CKBO3HYIO
HYMEPAIMIO CTPAHUI] pAOOTHI.

Kpurepuu oueHku 3amurhbl pedepara

Nznoxennoe mnoHmMmaHue pedepaTta Kak IIEJIOCTHOTO aBTOPCKOTO TEKCTa
OTpeJieNsieT KPUTEPUU €ro OIEHKH: HOBHM3HA TEKCTa; OOOCHOBAHHOCTH BBIOOpA
WCTOYHHKA; CTETMICHb PACKPBITUS CYITHOCTH BOIMPOCA; COONIOJCHUS TpeOOBaHUU K

0(OPMIICHHIO.

HoBu3zHa TekcTra: a) HOBH3HA U CAMOCTOSTEIHLHOCTh B TIOCTAHOBKE
npoOiembl, (opMyIMpoBaHME HOBOTO AacCleKTa W3BECTHOM  MpoOJieMbl B
YCTAaHOBJICHMM  HOBBIX  CBs3ed  (MEXIPEAMETHBIX,  BHYTPHUIIPEAMETHBIX,

WHTETPAllMOHHBIX); 0) yMmeHue paboTaTh C MCCIENOBAHUAMM, KPUTHUECKOU
JUTEPATYPON, CHUCTEMATU3UPOBATH M CTPYKTYpPUpPOBAaTh Marepuaj; B) CTUJIIEBOE
€IMHCTBO TEKCTA, €IMHCTBO KAHPOBBIX YEPT.



CTeneHb PacKpbITHS CYIIHOCTH BOINPOCA: a) COOTBETCTBHE IJIaHA TEME
pedepara; 0) COOTBETCTBUE COACPKAHUS TeMe W IUIaHy pedepara; B) MOJHOTA U
rIyOMHa 3HaHUW 10 TeMe; I') 00OCHOBAHHOCThH CIIOCOOOB M METOJIOB PabOTHI C
MaTepuajoM; €) yMeHue o000IaTh, NenaTh BBIBOJABI, COIMOCTABISATH PAa3THYHBIC
TOYKH 3pEHUS TI0 OJTHOMY BOIIPOCY.

O00CcHOBAaHHOCTH BBIOOPAa WMCTOYHMKOB: a) OIEHKA HCIOJIb30BaHHON
JUTEPATYPHI: MPUBIICYCHBI T Han0OJIee M3BECTHBIC Pa0OTHI MO TEME MCCIICIOBAHUS
(B T.4. XypHaJgbHBIC IyOJUKAIIMU TIIOCICAHUX JIET, TMOCIAEAHUE CTATUCTUUICCKUC
JAHHBIC, CBOJIKH, CIIPABKH | T.1.).

Coburonenne TpedboBanuii K 0pOpMIIEHHIO: a) HACKOJIHKO BEPHO 0(DOPMIICHBI
CCBUIKM Ha HCIONb3yeMYyIO0 JIUTEpaTypy, CHOHCOK JHUTEepaTypbl; ©O) oOleHKa
TPAMOTHOCTH M KYJIBTYPBI U3JIOKEHUS (B T.4. opdorpadudeckoi, MyHKTYallMOHHOM,
CTWJIMCTUYECKOW  KYyJIbTYpbl), BJIAJIEHUE TEPMHUHOJIOTHEH; B) COOJIIOJEHUE
TpeboBaHUi K 00bEMY pedepara.
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|. ITacnopT ¢oHAA O1LIEHOYHBIX CPEACTB MO IUCHUIINHE

«MeToabl MCCIeI0OBAHUS BELIECTB U MaTEpHaJIOB»

Kon u popmyuposka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIIETEeHIHH
CIIOCOBHOCTRIO OCHOBHBIE ~ TEHAEHIMH  pa3BUTHA B  00JIacTU
TBOPUECKH aJIaNITHPOBAT | 3yaer COBPEMEHHBIX ~ METOZIOB HCCIE/IOBAHHA  BEIICCTB U
JIOCTHIKEHHS 3apyOeKHOIT MareprajioB, NPUMEHSEMBIX B 3apy0eKHOM HayKe u
HAayKH, TEXHUKH U TCXHHUKE
o0pa3zoBaHus K AIanTUPOBATh JIOCTHIKEHHUS 3apyOeKHOM HayKu H
OTEYECTBEHHOM Vateer TEXHHKH K PEIICHHIO 3a]a4d I10 BBIOOPY MeTo/a
NPAKTUKE, BBICOKAs UCCIIEI0OBaHMs B 3aBUCMMOCTH OT CTPYKTYpHI BELIECTBA
CTEIEHb Y [IOCTABJICHHOM 3a1auK
po(heCCUOHATLHOM Buaneer CroCOOHOCTBIO MCIOJIB30BaTh MOJTYYCHHBIC HABBIKH IS
mobubHOCTH (OK-1) penenns npoecCHOHANBHBIX 3a1a4
yMeHHUE OBICTPO 3paer Ba3oByI0 TEPMUHOJIOIHIO, OCHOBHBIE TIOHATHUS U 3aKOHBI,
OCBauBaTh HOBbIE JIeXKaIlie B OCHOBE Pa3JIMYHBIX METOIOB UCCIIEA0BAHUS
npeIMETHbIE 001acTH, AHaIM3MpOBaTh  PE3YJIbTAThl  PA3IUYHBIX  (PU3UKO-
BBUIBILITH HPOTUBOPCHMAL, | yyeer XUMHYECKUX METOJOB MCCIEIOBAaHMS BEINECTB M
POOJIEMEBI 1 MaTepuanoB
BBIPa0ATHIBATE
aJIbTCPHATHBHBIC Braneer HaBblkaMi KOMIUIEKCHOTO IMOAXOJa K HCCIEI0BAHUIO
BapHaHTBI NX PCIICHU HOJTyYEHHBIX BEIIECTB (PU3HKO-XUMHYECKUMHU METOIaMU
(OK-4);
Hopmbl ¥ mpaBuia TeXHMKH O€30MACHOCTH IIPH
UCIIOJIb30BAHUH PasIMYHBIX prbopoB IS
CIOCOOHOCTHIO 3naer
onpezieNieHuss  (PU3MKO-XUMHYECKUX  XAPaKTEPUCTUK
peaIn30BaTh HOPMBI UCCIIEAYEMBIX BEIIECTB
TEXHUKH 0€30MacHOCTHU B
Peann3oBaTh HOPMBI ~ TEXHHKH  0€30IIaCHOCTH B
7a00paTOPHBIX U Vmeer
71a00paTOPHBIX M TEXHOJOTHUECKUX YCIOBUAX
TEXHOJIOTHYECKUX
yenosusix (OITK-3) HaBbikamu 0€30MacHOrO HCIOJIB30BAHUS  [TPUOOPHOM
Brnaneer | 6a3ei u  paboTrel B 1a00OpaTOPHBIX YCIOBUSIX TMPHU
UCCIIEIOBAHUH BENIECTB PA3JIMYHOMN ITPUPOIBI
Inaer OCHOBHBIE METOJbI aHAIM3a HAYYHOU JIMTEPATyphl C
UCII0JIb30BAHIEM COBPEMEHHBIX 0a3 TaHHBIX
BJIAJICHUEM TE€OPUEH U HUcnonb3oBarth (hUBUKO-XUMHYECKIE METOBI
HaBBIKAMH MPAKTHYECKON | YMeer UCCIIEIOBaHMs TP BBIMOJHEHHH KBaIU(PUKAIMOHHBIX
paboThl B U30paHHOM pabot
obmactu xumun (IK-2) COBpPEMEHHBIMU  KOMIILIOTEPHBIMU ~ [IPOrpaMMaMu
Biaseer | HEOOXOMUMBIMHU ISl TIPOBEAEHUS (DU3UKO-XMMHUECKUX
HCCIEeIOBaHUN
[IpUHIMIHATILHbIE CXEMBI u BO3MOYHOCTH
TOTOBHOCTBIO 3Haer COBPEMEHHOH ammapaTypbl Ui TPOBEACHHS (HH3HKO-
UCTIONB30BAT XUMHYECKHX HCCIICIOBAHUI
COBPEMEHHYIO
BeInonusaTe TpeOoBaHMs, MpeabsABIsseMble K 00pasiam
arnmaparypy npu | Ymeer N
IpY IPOBEAEHUU MCCIIEI0BAHUIM
NPOBEJCHUN  HAYYHBIX
ncenenopammit (ITK-3); HaBblkamu  TIONIb30BaTeNs  NPUOOPOB, a  TaKKe
Biageer | mosb3oBatens mporpamMm IMpH HMCIOJIB30BAHUU (HH3HKO-

XUMHUYCCKHUX METOJ0B UCCICIOBAHUSA




BJIaACHHUCM HaBbIKaMH
MHTEPIIpETalu
pe3yabTaToOB (PU3UKO-
XMMHYECKIX METOJIOB
UCCIIEJOBAaHMS BEILlECTBA

(TK-5).

3Haer

CoBpeMeHHbIE 6a3bl JAHHBIX CHEKTPaJIbHBIX
XapaKTEPUCTUK HCCIIENYEMbIX BEILIECTB, UCIOJb3yeMble
[IPU UHTEPIIPETALUN PE3yNbTaTOB (PU3UKO-XUMUYECKUX
METOJI0B MCCIIE0BAHNS BELIECTB

VYmeer

[IpuMeHATh MOJyYCHHBIC 3HAHUS B MCCIICI0BATEIbCKOM
pabore;

Bnaneer

HaBbikamMu  uwHTEprHpeTanuu  pe3yiabTaToB  (hHU3UKO-

XHUMHUYCCKUX METOAOB UCCJICAOBAHUA BECUICCTB

KonTponupyembl
Ne e pasuensl /
n/m TEMBI
JUICITUATITHHBI

Kozp! 1 3Tamns!
(dbopMupoBaHUs
KOMIIETEHIIU U

O1eHOYHEIE Cp€acTBa - HAUMCHOBAHUE

MMPOMCIKYTOYHA

TEKYILUNA KOHTPOJIb
ya p s aTTecTalusa

Pa3zpean 1.
ChnexkTpaJjibHble
MeTOobI
HCCJIeI0BAHMS B
XUMUH

Tema 1.
DneKTpoHHas
CHEKTPOCKOMHUS
Tema 2.
KonebarenbHas
CHEKTPOCKOIHUS,
HK-
CHEKTPOCKOMUSA
"
CHEKTPOCKOMUSA
KOMOWHAIIMOHHO
r'O paccesHus
(pamaHOBCKast)
Tewma 3.
[To3uTponHO-
AHHUTUJISITUOHH
ast
CHEKTPOCKOIHS.
MeccbayspoBcka
S TN
Y-pe30HaHCHas
CHEKTPOCKOMUS
Tema 4.
SAMP-cniekTpock
omust

Tema S.
PentrenogasoBbl
uu
PEHTTE€HOCTPYKT
YPHBIN aHAJIN3.
Pentreno-

OK-1;
OK-4;
OIIK-3;
I1K-5.

3Haer

Co6ecenoBanue (YO-1). |3auér

Ywmeer

CobGecenoBanue (YO-1),
cliaya KOJUIOKBHyMa
(YO-2).

3auét

Bnaneer

Cobecenonanne (YO-1),
TPYIIIOBON TBOPYECKUH | 3aUET
npoekt (YO-4).




INEKTPOHHAS
CHEKTPOCKOMUSI.
Paznen 2. Cob6ecemoranne (YO-1),
DK3aMEeHAIlMOH
Xpomarorpadu 3HaeT cJlaya KOJUIOKBUyMa
HBIE BOIIPOCHI.
a1 : (YO-2).
Tema 1. ['enneBas OK-1;
) OIIK-3; CobecenoBanue (YO-1),
xpomatorpadus DK3aMeHaIMOH
2. IK-1 Ymeer | coobuieHwHE.
Tema 2. HBIE BOIIPOCHI.
XpomaTo-macc-
CHEKTPOMETPUA CobecenoBanne (YO-1), | Dk3aMeHaIHOH
BBICOKOT'O Brnaneer
pedepar. HBIE BOIIPOCHI.
paspeleHus
Paznen 3. 3Haet Coo0ecenoBanue (YO-1), | Dx3amMeHaIOH
Metoabi pedepar. HBIE€ BOIIPOCHI.
HCCICROBAHMH DK3aMeHaIMOH
NMOBEPXHOCTH Vmeer |CobecenoBanue (YO-1).
HBIE BOIIPOCHI.
TBEPABIX TeJ
Tema 1. Xumus
MMOBEPXHOCTHU
IIOPUCTHIX U OK-1,
3. HETMOPUCTBIX OIIK-3;
HOCHUTENEH IK-3
Tema 2. Coo6ecenoranne (YO-1), | Dxk3amMeHaIOH
Bnaneer
DNeKTpOHHAs JOKJIasd. HBIE BOIIPOCHI.
oXe-
CIIEKTPOCKOITHSI.
Cxkanupyromas
TYHHEIIbHAS
MUKPOCKOTIHS
Il. [Ikana ouennBaHusi ypoBHA C()OPMUPOBAHHOCTH KOMIETEHUM A
no AMCIUMIIJIMHE «MeTOHbI HCCJICJOBAHUSA BCIICCTB U MATCPHAJTIOB)»
Kon u Itanbl KpuTepuu noka3aTejin
(popmyupoBka (popmupoBanus
KOMIETEeHIIUH KOMMETEeHI[UH




OK-1-
CIIOCOOHOCTBIO
TBOPYECKU
a/IalITHPOBATh
JOCTHKEHUS
3apyOeKHON HAYKH,
TEXHUKHU U
00pa3zoBaHus K
OTEYECTBEHHOM
NPaKTHUKE, BBICOKAsI
CTCTICHb
npoecCHOoHATBLHOM
MOOWMIJIBHOCTH

. METOJIUKH
aHaym3a U
CHUCTEMaTHU3aIuU
uHdopmaruun  Ha
WHOCTPaHHOM
SI3BIKE 00
OCHOBHBIX
TEHJICHIINSX JemoHcTpupyet
pa3BUTHUSA B | 3HAHUS
obnactu IpOBEICHUs
COBPEMEHHBIX
OcHOBHbIE P Hay4HBIX
METOJIOB .
TEHICHIINH UCCIIeIOBaHUI 110
3BT 5 | HCCaenOBAHNS
P6 BEILIECTB u | chopMyMpoBaHHO
obmactu MaTepHaIIOB it TemMatHKe C
3Ha€T | COBPEMEHHBIX
e Kjaccuyeck | MCIOJIb30BaHHEM
(mopor | MeTom0B
9 ue U | OCHOBHBIX
OBBII WCCJICTOBAHMUS COBDEMEHIELE
BPEMCHHBI
YPOBEH | BewIeCTB u p COBPEMEHHBIX
KOMILJIEKCHBIE
b) MaTepuaios, METO/IOB
¢uzuKo-
MIPUMCHSEMBIX B HCCIIEIOBAHUS
3apyGeKHOf XUMHUYECKHE
e . METOIBL BEIIECTB U
YK WcclienoBanus, | Marcpualios,
TEXHHUKE
pUMEHSICMbIC B | IPUMEHSAEMBIX B
3apy0eKHOM 3apyOeKHON HayKe
Hayke U | ¥ TeXHHKE.
TEXHHUKE
®  METOMbI
OIICHKH
MOrPEIIHOCTEN
pe3yJIbTaToB
¢buzuko-
XUMHUYECKOTO
AKCIIEPUMEHTA
e ocymecrsur | Cnocoben
b BBIOOp | MPOBOJIUTH
COOTBETCTBYIOIIl | HAYYHBIC
AnantupoBatb ero (bu3nKO- | UCCIIEAOBAHKS  T10
JIOCTH>KEHUS XUMHUYECKOTO c(OopMyIUPOBAHHO
3apyOeKkHOU MeTo/1a i TemMaTuke ¢
HAyKH u UCCIIE0BAHMS B | HCIIOIb30BAHUEM
TEXHUKHU K 3aBUCUMOCTH OT | COBPEMEHHBIX
YMEET | PELICHUIO CTPYKTYPBI METOJIOB
(mponB | 3amaum o BelIeCcTBa U | ACCIIEI0BAaHUSA
WHYTHIN | BEIOOpPY MeTona MOCTaBJIEHHON | BEIIICCTB u
) HCCIJIEJIOBaHUS B 3a/1auu; MarepuaioB, B TOM
3aBUCUMOCTHU OT ° ajganTupoBa qUCJIC u
CTPYKTYPBI Th u | 3apyOexXHBIX,
BeIIeCTBa u MOJICPHU3HUPOBA CaAMOCTOSATCIIBHO
OCTaBJIEHHOM Tb CTaHIAPTHBIC COCTaBUTH IIJIaH
3aauu METO/IBI WCCIEAOBaHUS U
aHam3a Y | IOIyYUTh  HOBBIE
uacHTH(GUKaM | HAY4HBIC u

Hn XHUMHUYCCKHUX

MMPUKIIAAHBIC




BEIIIECTB U | pe3yJbTaThI.
MaTepuaios;
®  OCYIIECTBHUT
b KOMIUICKCHBIN
MOJIXO/T K
HCCIICIOBAHUIO
MOJTy4EHHBIX
BEILIECTB
¢buznko-
XUMUYCCKUMHU
METOJIaMU
e cnocoOHoct | Brnazeer
19%) U | CIOCOOHOCTHIO
TOTOBHOCTBIO MTOCTOSIHHO
OBICTPO MOBBIIIATH CBOC
OCBauBaTh oOpaszoBaHHe u
TEXHUYECKHE KBUTM(UKAIMIO B
cpenctea  wiaM | 00yacTH
U3MEHEHHs B | MCCIEIOBAHUA
HUX BEILIECTB,
e CriocobHoCT | HCIOJB30BaTh
b0 MOCTOAHHO | HOJYYCHHBIC
CnocoOHOCTBIO
IIOBBIIIATE CBOE | HABBIKA a1
UCIIOJIb30BATh
BJIajce oOpazoBaHue u | PCIICHUSA
MOJTy4YeHHBIE
T KBaJTH(HUKAIMIO | TOCTABICHHBIX
HAaBBIKH JUTS
(BBICOK B obnactu | 3a1a4 u
. penieHus
Wid) HCCIIEIOBAHUS CITOCOOHOCTBIO
npodeccruoHalb
BEILIECTB JIOHECTH
HBIX 3a/1a4
®  HaBBIKAMU pe3ynbpTaThl
JIOHECTH UCCIIEIOBaHUS [0
pe3yJIbTaThI ayUTOPpUHN npu
HACCIENOBAHUS yOIMYHBIX
10 aymuTopuu | BBICTYIUICHHSX Ha
npu nyoauuHeIx | C6MHHApax 1
BBICTYIIJICHUAX KOH(epeHIHsIX.
HA CeMHUHapax,
KOH(epeHIHIX
B BbIOpaHHOM
00J1aCTH XUMUHU
OK-4 - ymenue e (a30BYyIO
OBICTPO OCBaWBAThH TEPMHHOJIOTHIO,
HOBBIE ITPEIMETHBIE bazosyro OTHOCAIIYIOCA K Hemonctpup
06ACTH, BBIABIIATH TEPMHHOJIOTHIO, ¢buznko- yer 3HAHUS
OCHOBHBIE XUMHUYCCKHM 0a3oBoit
MIPOTUBOPEYHS, 3HaeT
(mopor MTOHSATHUS u MeToaaM TEPMHUHOJIOTHH,
npo6neMs 1 OBBIII)\/'I 3aKOHBI, HCCJCAOBAHUS | OCHOBHBIX IMOHSTHM
BbIpaOaTLIBATh popen | OKAIIC B e OCHOBHBIE |H 3aKOHOB,
AJIbTCPHATHBHBIC Z) OCHOBC MOHSITUSI M | TeXKaIlIuX B OCHOBE
BapHUaHTHBI UX pa3InIHbIX 3aKOHBI, pa3IAYHBIX
peneHus. METOH0B JIexKame B | METOZIOB
HCCICA0BaHMSI OCHOBE HCCIJIENOBaHMS.
pa3IMYHBIX

METOH0B




HUCCICa0BaHUsA

L4 IIOKa3aTb

Onpenenser
nu OILICHUBACT
CYIIIECTBYIOIINE
Hay‘-IHLIC METOAbI
HCCIIEI0BaHUS
BCIISCTB b3
MaTepHuasioB H
crocodeH
KOPPEKTHO

CBS3b  MEXKIY | IPUMEHSTh HX JUIS
AHanu3upoBarthb
Pa3INYHBIMU pelieHus
pe3yIbTaThl
¢busuko- KOHKPETHBIX
pa3IMYHBIX
yMeeT bu3HKO XUMHUYECKUMH | HAy4HO-
(mponB METOIaMHU AQHATUTUICCKUX
. | XUMUYECKHUX
WHYTHIN UCCIIEIOBaHMs | 3a/1ad.
METOJIOB
) ®  [I0Ka3aTh Criocoben
WCCJICIOBAHHUSI
CBSI3b  MeXIy | OBICTPO OCBauMBaTh
BEIIECTB u .
CTPYKTYypOil ¥ | HOBBIC busnKo-
MaTepHajoB )
CBOMCTBAMH XUMHYECKHE
BEIIECTB METO/IbI
UCCIIeTOBAHUS
BEIICCTB, BBISIBIISITH
MIPOTUBOPEYUS,
POOIIEMBI u
BBIpa0aTHIBATh
aIbTepHATHBHBIC
BapUaHTHI ux
pEIICHUS.
®  CrIOCOOHOCT
BIO
UCIIOJIb30BaTh B
MO3HABATENIBHO
N Bnaneer
i u .
CUCTEMOH HaBBIKOB
npodeccuoHab
HaBbixkamu Hoit UCIIONIb30BAaHUS B
KOMIIJICKCHOTO MO3HABATEIIBHON H
JESITENbHOCTH
MOJIX0/a K npodeccuoHaNbHO
BIIAJICE 0a30BbIC 3HAHUSA | .,
UCCJICIOBAaHUIO 0 JeaTeNbHOCTH
T B obnactu N
MOJTy4YEHHBIX 0a30BBIX 3HAHWI B
(BBICOK €CTECTBEHHBIX
. BEIIIECTB obnactu
I/II/I) HayK;
¢buzuko- COBpPEMEHHBIX
® HaBBIKAMH K
XAMHUYECKUMU . ¢busmko-
KPUTHIECKON
METOIaMHU XUMHYECKHUX
nepeoreHKe
METOJIOB
HAKOIUICHHOTO
UCCIIeTIOBaHMUSI.
OTIbITa "
TBOPUYECKOMY
aHaIIM3y CBOMX
BO3MOXHOCTEH
OIIK-3 - 3HaeT Hopmebt u|e MPUHIMIBL | CIOCOOHOCTH
CIIOCOOHOCTBIO (HOpOF mpaBujia }IeﬁCTBI/IH, C(bOpMy.TH/IpOBaTB n
peanmsoBath Hopmer | OBPIH TEXHHUKHU OCHOBHEBIE 000CHOBATH
YPOBEH | O€30macHOCTH napameTpbl U | TpeOOBaHUS




TEXHUKHU b) npu MpaBuja TEXHHUKHU | TEXHUKH
0€e30MMaCHOCTH B UCIIONIb30BaHUU | 0€30MacHOCTH TMpH | OE30MACHOCTH TIPH
J1aGOPaTOPHBIX 1 Pa3ITUYHBIX pabore § Ha | MPOBEJACHUU
npuObOpOB ISl | COBPEMEHHOM n1abopaTOPHBIX
TEXHOIOTHYECKUX _
onpeneacHus amnmaparype JUISL | 3aHSATHI o
yeToBHAX ¢buzuko- MIPOBEICHUS METOoJIaM
XUMHYECKAX HACCIIEI0BaHUMI HACCIIEIOBAHUS
XapaKTePUCTHK | BEIECTB U | BEIIECTB b3
HCCIIETYEMBIX MaTepHuasoB MaTepHuasoB.
BEIIIECTB
° yrup | YMeer
aBJIATH UIACHTH(QHUIIPOBAT
JIEUCTBYIOIUMH | b OITACHOCTH,
TEXHOJIOTHYECK | XapakrTep
MU BO3JEHCTBUSI
mpoleccaMi ¢ | BPEIHBIX u
PeanuzoBatb cOONIIOIeHMEM | OTMACHBIX (PaKTOPOB
- HOPMBI TEXHUKH HOPM TEXHHKH | HA YEJIOBEKa IIpU
z’H OB 0€30macHOCTH B 0€301acHOCTH pabote B
an it J1a00paTOPHBIX . ocBa | TabOpaTOpHBIX U
) yt u UBaTh HOBEIC | TEXHOJIIOTHYECKHAX
TEXHOJIOTHYECKHU TEXHOJIOIMH 110 | YCIOBUSAX;
X YCIIOBHUSX HanpaBJICHUAM cBOOOIHO
npodeccuonans | BBIOMPAET crocoObl
HOH 3aIUThI oT
JEITEIIbHOCTU C | BO3BMOXHBIX
coOmoieHreM | ITOCTIEICTBHH.
HOPM TEXHHKH
0€e301IacCHOCTH
e crocobdnocT | Bimageer HaBhIKaMU
bIO OLIEHKHU
OpraHU30BaTh MpeAeNIbHO-
CBOE abouee | JOIMYCTUMBIX
Hasrikamu p KOHI);GHT anii
MECTO npu
0e30ImacHoro p p
MIPOBEJICHUHU OITACHBIX
HCIIOIL30BaHUs
. aHaau3a XAMHYECKHAX
npuOopHOI
BIazce BEIIECTBA B | BEILIECTB B
0a3pl U paboThI
T COOTBETCTBUH C | JJADOPATOPHBIX
B 1a00OPaTOPHBIX
(BBICOK HOpMaMu MMOMEIIEHUAX
. YCIOBUSAX  TIPH
uid) TEeXHUKH BJIaJic€T HaBBIKAMU
HCCIIEI0OBaHUH N
0€e30MmacHOCTH 3alIMTHI JIFOAEH OT
BEIIIECTB
. BO3MOKHBIX
pazIuYHOM .
MOCJIEACTBUI
MIPUPOJIBI
XUMHAYECKUX
aBapuit B
1a00paTOPHBIX
YCIIOBUSIX;
OCHOBHBIE . OCHOBHBIE B mnonnoit  mepe
IIK-2 - BnagenuemM
TeopHcii 1 3HAeT METOJBI aHAIN3a | METONBl  aHalW3a | BIAaJeeT 3HAHUSIMH
HOpOT | HAy4YHOU Hay4yHOH OCHOBHBIX METOJ0OB
HaBBIKAMH ( pv v yi A >
. OBBII JUTEpaTypel  C | IUTEpATyphI C | aHaNM3a HAy4YHOU
MPAKTUIECKON
. | YPOBEH | MCTIOJB30BAHHE | UCIIOJIH30BAHHEM JTUTEPATYPHI c
paboTel B 130paHHON
b) M COBPEMEHHBIX | COBPEMEHHBIX 0a3 | HCIIOJIb30BAHUEM

00J1aCTH XUMUHA

0a3 maHHBIX

JaHHBIX

COBPEMEHHBIX 0a3




* 3aKOHOMCPHOCTHU

JaHHBIX, 3HAHUSIMH

¢buzuko- 3aKOHOMEPHOCTEM
XUMHUYECKHUX ¢dusmKo-
MPOILIECCOB, XUMHYECKHX
MPOTEKAIIIUX TIPU | TPOIIECCOB,
UCCJICIOBAaHHUH MPOTEKAIOMIUX TPH
MOJTyYCHHBIX B | UCCIICZIOBAaHUU
X0J1e HAyYHOU | TOTyYEHHBIX B
paboThI BEUIECTB U | XOIC
MaTepHUalIoB [IPAaKTUYECKON
paboThI B
n30paHHOI
obnactu XUMUHU
Hay4HOH  paboThI
BEIIIECTB u
MaTepUaoB.
. Crnocoben
UCIIONIb30Ba | MCIIOJIH30BATh
Th (busuKo-
3aKOHOMEPHOCTH XUMHYCCKHE
W3UKO- METO/IbI
Ucnonp3oBath ¢ :
u3HKO XUMHYECKHX UCCIICIOBAHMS TIPH
MIPOIIECCOB IIPU | BBIMIOJIHCHUH
XUMHUYECKHEC
yMeeT METOJIBI BBITIOJTHCHUH KBTH(DUKAITOHHBI
(npons HCCJICIOBAHUS X paboT.
. | mccaemoBaHus
HWHYTBIN .
npu
) UCIIOJIb30Ba
BBITIOJTHCHHAH
Th ¢buznKo-
KBaJTM(DUKAIIMOH
XUMHUYECKHE
HBIX paboT
METO/TBI
UCCIIEIOBaHUS TIPU
BBITIOJTHCHHUH
KB (PUKAIIMOHHBI
X paboT
. MerogaMu U | B momHOM  mepe
COBPEMEHHBIMH BJIQJICET METOJAMH
KOMIIBIOTEPHBIMH | ©  COBPEMEHHBIMU
porpaMMamMu KOMITEIOTePHBIMA
HEO0OXOTUMBIMH porpaMMaMu
CoBpeMeHHBIMU
JUISL  TIPOBEICHUS | HEOOXOIUMBIMU
KOMIBIOTEPHBIM
¢buznko- UL TIPOBEICHUS
BlIQJice | M TporpaMMamMu
XAMHYECKHUX ¢busmKo-
T HEOOXOTUMBIMH .
UCCIICTOBAHHMA XUMHYECKHUX
(BBICOK | JIISI TIPOBEIICHUS .
. . HaBBIKAMHU | UCCIICJIOBAHHA.
ui) ¢buzuko-
otbopa mpo6
XUMHUYECKHIX
. MaTepuaa,
WCCJICTOBAHHMA
HEOOXOUMOT0 JIs
WCCIICTIOBAHMS
¢buzuko-
XUMHUYCCKHMH
METOJIaMU
MnK-3 - suaer | [Ipunmumumansy | * TPHHIMIHATBHELS JleMoHCTpHpYET
TOTOBHOCTBIO (mopor | ble cxembl u | CXCMBI v | SHaHWA
HCITIOJIb30BAaTh OBBIf BO3MO>KHOCTH BO3MOXKHOCTH IIPHHITMITHATIBHBIX




COBPEMEHHYIO YPOBEH | COBPEMEHHOM puoOpOB IS | CXeM u
anmnaparypy npu b) anmapaTypsl JUisl | IPOBEACHUS BO3MOKHOCTEM
MIPOBEICHUHT MIPOBEICHUS ¢busuKo- puOOpOB JUTSt
Hay4HbIX ¢busuko- XHUMHYECKHUX MIPOBEACHUS
HCCIIEIOBaHUI XUMHUYECKHX HCCIIEIOBaHUI ¢dusuKo-
HCCIIeI0OBaHUM . MPUHIHUIBL | XUMHUYECKUX
IEUCTBUA H | MCCIIEAOBaHMUH, a
OCHOBHEIE TaK)Ke TPUHIIUIOB
rapaMmeTpbl e CTBUS "
COBPEMEHHOM OCHOBHBIX
amnmaparypel  JJid | IapaMeTpPOB
[IPOBEICHUS COBPEMEHHOM
HaY4YHBIX anmaparypel A
UCCIIEA0BAHUI IIPOBEACHUSA
HAaY4YHBIX
HCCIICIOBAHNM.
. onpenensats | CriocobeH
METO/IbI BBIITOJIHUTH
HCCIIEIOBAaHUS TpeOoBaHUs,
HEOOXOJUMBIC ISl | IPEABSIBISIEMBbIE K
BrmmonHATh MOJIyYEeHUS oOpasmam npu
yMmeeT TpeboBaHus, COOTBETCTBYIOIINX | MPOBEACHUU
(mpoaB | mpeabsBIsieMble | PE3yIbTaTOB HCCIICIOBAHUM,
WHYTHIN | K oOpa3nam mpu | ¢ BBITIOJIHSTH | OTIPENEsieT
) MPOBEICHUH TpeboBaHUs, METOIbI
HCCIIeI0OBaHUMI MPEABSIBISIEMBbIE K | HCCIICIOBAHUSA
obOpasnam MPU | HEOOXOUMBIC JIJISI
MIPOBEACHUHT MOJTyYCHUS
HCCIIeIOBaHUM COOTBETCTBYIOIIMX
pe3yIbTaTOB.
. TEXHUKOU Bnaneer TexHHKON
MIPOBEACHUS MIPOBEACHUS
AKCIIEPUMEHTA JKCIEPUMEHTA,
Hasrikamu
. HaBBIKAMH HaBBLIKAaMH
MOJIL30BaTEIIS
HCITOJITHCHMS HCITOJTHCHUS
puOOpPOB, a
paBuI MpaBUI
TaKkxKe
BIaJIce MMOJIL30BaTEIIS IMOJIL30BaTEIIs
MOJIL30BaTEIIS
T MpuOOPOB, a TakXKe | MPUOOPOB, a TAKXKE
mporpamMm  Ipu
(BBICOK MpaBuiI MpaBuiI
N HCIIOJIL30BaHUH
1) (usHKo MMOJIL30BaTEIIS MOJIL30BaTEIIS
MporpaMm IIpU | IporpaMMm pu
XUMHYECKUX porp p porp p
MIPOBEACHUHT MIPOBEACHUU
METOJIOB
¢buzuko- ¢buzuko-
HCCIIEI0OBaHUS
XUMHYECKHAX XUMHAYECKHAX
METOJIOB METOJIOB
HCCIIEIOBaHUS HACCIIEIOBaHUS.
IIK-5 - Bnagenuem CoBpeMeHHbIE . JleMoHCTpUpYET
HaBBIKAMH SHACT 0aspl  JAaHHBIX COBPEMEHH | 3HAHHS
MHTEpIpETALI (nopor CIIEKTPATIbHBIX pie 0a3bl JAHHBIX | COBPEMEHHBIX 0a3
pe3yIbTaTOB 035111)71 XapaKTePUCTUK | CIIEKTPATbHBIX AHHBIX
(UBUKO-XUMHYECKUX oBCH UCCIIEAYEMBIX XapaKTEPUCTUK CHEKTPaJIbHBIX
METOIOB g) BEIIECTB, HCCIIeTyEeMBIX XapaKTEPUCTHK
HCCIICTIOBAHUS HCIIOJIb3yEMbIE BEIILIECTB, UCCIIEAYEMBIX
BelecTBa pu WCIIOJIb3YEMBIC TIPU | BEMIECTB, O00JIACTH




MHTEPIIPETallud | UHTEPIpPETALI MIPUMEHEHUS u
pe3ynabTaTOB pe3ynabTaTOB TOYHOCTH (PU3UKO-
¢bu3uKo- ¢busuKo- XUMHUYECKUX
XUMHUYECKUX XUMHUYECKUX METO/IOB
METOJIOB METOJIOB UCCIIETOBAHUS
MCCIJIEJOBAHMUSI UCCIIeI0BAHUS BEILIECTB.
BEIIECTB BeleCTBa
. obmacTu
MPUMEHEHUS u
TOYHOCTH (PU3UKO-
XUMHUYECKHUX
METO/IOB
M CCJIETOBAHMUS
BEILIECTB
. npumeHats | CrocobeH
IIpumeHnATH
yMeeT MOJTyYCHHBIC MIPUMEHUTH
MOJTy4YeHHBIC
(npons 3HAHUSA B | MOJyYEHHBIE
., | 3HAHUS B
WHYTBINA HCCJIEI0OBATENBLCKO | 3HAHUS B
) HOCAICAOBATEIRC it pabore; UCCIIEIOBATEIHCKO
KoM pabore; .
i pabore.
. HaBbIKaMH | Brnajgeer HaBbikamMu
BBICOKOKBUTU(DHIIA | HHTEPIPETAIIUN
pPOBaHHOM AKCIIEPUMEHTAIbH
JKCIUTyaTaluu bIX JaHHBIX: Y®-
COBPEMEHHOTO CIIEKTpPOB, HK-
000pyIOBaHUS U | CIIEKTPOB,
Hagbikamu puoOpOB no | cnekrpoB SAMPI1H,
UHTEpIIpETaluu | U30paHHOMY 13C, macc-
BIIaJiee | pe3yJbTaTOB HaIlpaBJIEHUIO cnektpoB, [IAC u
T ¢busmKo- HCCIEeN0BaHUuN Ip.
(BBICOK | XMMHYECKUX . HaBBIKAMU
1) METO/IOB WHTEpIpETAIN
UCCIIEI0BAHUS AKCIIEPUMEHTAIIbH
BCIICCTB BIX JaHHBIX: Y-
CIIEKTPOB, K-
CIIEKTPOB,
cnexktpos SMPIH,
13C, Macc-

cnektpos, ITAC u
Ap.




MeToanyeckue peKOMeHIaliH, ONpeIessiolue NPpoueaypbl OlleHUBAHUSA
pe3yJIbTATOB OCBOEHUSI TUCIAIIMHBI

l. IIpome:xyTouHass  arrectanusi  CTyAeHTOB.  [Ipomexyrounas
aTTecTalus CTYJACHTOB MO JUCIHUIUIMHE MPOBOJUTCS B COOTBETCTBUHU C JIOKATHHBIMU
HOpMAaTUBHBIMU akTamu JIBDVY u sBnsercs 00s13aTeabHOM.

3a4€T — BONPOCHI K 3a4€TYy. DK3aMEH — BOIPOCHI K IK3aMEHY.

BonpochI 1151 MOATOTOBKHU K dK3aMeHY (3a4€Ty)
1o quctuminHe «MeToabl ucc/ieJ0BAHNA BelleCTB U MAaTePUATOB»

1. CummMmeTpus MOJEKYJI. DIIEMEHTBI CAMMETPHUH. TOYEeUHbIE TPYIIIbIL.

2. CtpoeHue aToMa U MPOUCXO0KIEHUE ATOMHBIX CIIEKTPOB.

3. CtpoeHune MOJIEKYJI U IPOUCXOKIEHUE MOJIEKYJIIPHBIX CIIEKTPOB.

4. MonekynsipHble OpOUTAJIN U aCEKThl CAMMETPUU.

5. Cnekrpockonus. Ob1iee BBeIeHUE. DIEKTPOMATHUTHBIN CIEKTP.

6. Kputepuu, nomoraroniue OTHECEHUIO JMHHUM. VHTEHCUBHOCTH 3JIEKTPOHHBIX
EPEXO0JI0B.

7.I1IpaBuna or6opa. Ilepexossl ¢ mepeHocoM 3apsija.

8. BnustHue pacTBOpUTENS HA CIIEKTPHI.

9. Xpomodopusie rpymmsl. [I[pumenenue.

10. KomnebarenpHast crnekTpockomus. llornomenne M3MydeHUS MOJEKYJISPHBIMU
KoJieOaHUSIMU — MpaBuia oToopa.

11. CunoBas nocrosiHHas. 3akoH ['yka. KoseOaHus MHOrOaTOMHBIX MOJIEKYJI.
[TpaBwmio 3N-6 (5).

12.  Dddektpl, BBI3BIBAOINE TMOSBJICHHE TMOJOC Torjomenus. Konmenus
TPYIIOBBIX KOJEOAHMI

13. CnekTpockomnusi KOMOMHAIIMOHHOTO paccesiHus. [IpaBuna otoopa.

14.  CnexTpockomnusi pe30HAaHCHOTO KOMOWHAIMOHHOTO paccesHus. COOTHOIIEHUE
MEX]1y IPOYHOCTbHIO CBSI3U U CABUTOM yacToThl B IK-criekTpax.

15.  Ammaparypa g UK cnekrpockonuu, mpuroToBiieHne o0pasiios.

16. Amnmapartypa ans criekrpockornuu KP.

17. CpaBuenne metonoB MK u KP, ux npeumyiiectsa U HEJOCTATKH.

18. OOmme cBemeHUss 00  OKCIEPUMEHTAIBHBIX  METOAAX  MMO3UTPOHHOM
CHIEKTPOCKOTIHH.

19. Cedenue  mpolECCOB  AHHUTWIALNU,  Y-2-(QOoTOHHasA,  Y-3-(hOTOHHAs
AHHUT WIS,

20. CocrossHMEe aToMa TMO3UTPOHUA. BnmsHue ™arautHoro mosst (d¢dekt
3eeMaHa).

21. U3mepeHue BpeMEeHU KM3HU MTO3UTPOHOB B BellecTBE. BpeMeHHOM CIIeKTp.

22. Meroasl onpeieeHUs] BEPOSITHOCTU 3Y-aHHUTUJISIIMU TTO3UTPOHA

23. MeccbayapoBckasi WM Y-pe3oHaHCHas criekrpockonus. Dddext Meccbayapa
Ha aToMax.

24. XuUMHYECKUW CIBUI M paclIelVICHWEe pPE30HAHCHOW JHMHHUM. BrusHue
CUMMETPHUU OKPYKEHUSI Ha XUMUYECKUI CABUT U paCUICIUICHHE.

25. Pentreno¢a3oBblii 1 pEHTT€HOCTPYKTYPHBINA aHanu3. OOUIMe NoJ0KEHHUS.

26. [udpakuus peHTTeHOBCKOIO MOHOXPOMATOTpauYeCcKOro U3TydeHHUs.



27. ®opmyna Jlays s pacuera pa3zMepa 4acTHI] U MEXIAKETHOTO PACCTOSIHUS B
aMOp(HBIX BEIIECTBAX.

28. VYpaBuenue bporra-Bynwsda. Pacduer  MeXClIOeBBIX — pacCTOSHHMM B
KPHCTaJUTHYECKUX BelecTBax. B kauectBe mpumepa — crpykrypa NaCl.

29. PeHTreHo-a/eKTpOHHAs CIIEKTPOCKOIHS.

30. ®otornekTpoHHas cieKTpockonus. OOIre MOJI0KEHUS.

31. Ornecenne nojoc B POD-cnekrpax.

32. IlpoToHHBI MarHWTHBIA pe3oHaHc. [IpUHIMI TMONy4YeHHs PE30HAHCHOTO
curHana Ha sape. CIBUT O OTHOIICHHUIO K dTanoHy. O003HaueHHUE IIKAIIBI.

33. CnuH-cnMHOBOE B3aMMOJEHCTBUE. PaciuersieHne CHUrHajioB B TOCTOSHHOM
MarHuTHOM TIOJIE Ha siapax yriepoaa, hochopa, kpemuauns. [Ipumepsr.

34.  OcHOBHI AepuBaTorpaguieckoro aHammsa. Cxema TEpMHIECKUX BECOB.

35. KuHnerndeckuii ciekTp TepMoaecTpyKiuu, Mmoaens Opumena-Kappona.

36. IIpubnuxeHHbIE METOJIBI pacueTa YHEPTUU aKTUBAIUH.

37. KayecTBeHHbIE METO/bl OIPEACICHUS TEMIEpPaTypbl TEPMOAECTPYKIHH.
ITonmykonu4ecTBEHHBIE METO/BI OIIPENEIICHUS TEMITEPATYPhI PA3JIOKECHUS.

38. Meron Paiixa u JleBu. Bo3Mo)XHbIEe TPUMEHEHHS TIPH HCCISIOBAHUM
AJIEMEHTOOPTaHUYECKUX U METAJUIOPTAaHUYECKUX COETMHEHUM.

39. Omnpenenenue MOJEKYJIIpHONH Maccbl MOHOMepa U nojuMmepa. CpelHeBECOBOM,
CPEAHEYUCIIOBOM, CPEIHEBA3KOCTHBIN MOJIEKYJISIPHBIN BEC.

40. OmnpeneneHre BETUIUHBI MTOTHIACTIEPCHOCTH.

41. MonekynspHO-MaccoBoe pacnpenenaeHue B noyuMepe. OCHOBBI TeleBOM
XxpoMarorpaduu noJIuMepoB.

42.  MeToasl SKCIIEPUMEHTATIBFHOTO MOIYIeHUS XpOMaTOrpapuuecKux CIeKTPOB

43. VcTOYHWKHA TOTPEUIHOCTEH TMpH HW3MEPEHUH TMapaMeTpoB yIEpKUBAHUSA,
BJIUSIOIINE HA TOUHOCTh UACHTU(PUKALINH.

44. VYpaBHeHue NUHAMHUKU copOuuu. OmpejerneHre HyJeBOro oobema, padouyero
0o0beMa KOJIOHKHU

45. Tlapamertpsl koyioHKH. Benunuumna 3¢G(HEKTUBHOCTH TEOPETUUECKON Tapenku
(BOTT).

46. Meron I'mokayda. TeopeTruueckue acieKThl reJeBoi XpomaTorpadpuu.

47. Mopgenr Ilopata. Bo3MOXHOCTP TpUMEHEHHSI TpPU  HUCCIECIOBAHUU
AJIEMEHTOOPTaHUYECKHUX MTOJUMEPOB.

48. XuMus TIOBEpXHOCTH TOPHUCTBIX U HEMOPHUCTHIX HocuTene. MeTossl
MOAU(PUKALIMYI TOBEPXHOCTH TBEPJBIX TEN.

49. MonekynspHble HacTauBaHUsA. SIKOpHbIE TPYIITUPOBKH.

50. Pacuer crenmeHn MoaAM(UKALMM TOBEPXHOCTU. I[IpuMepbl NpPaKTUYECKOTO
UCIIOJIb30BAHUSI.

1. Texymas arrecranusi cTyAeHTOB. Tekymias arrectaluus CTyJIEHTOB MO
JUCLUUIUIMHE TPOBOJAUTCS B COOTBETCTBHM C JIOKAJIbHBIMH HOPMATHUBHBIMH aKTaMH
JIB®Y u sBisgercs o0sg3aTeIbHOM.

IIpuMmepHbIii NepevyeHb oleHOYHBIX cpencts (0OC)
YcTHBI onpoc
1. KommokBuym (YO-2) (CpencTtBo KOHTPOJIS YCBOCHHUsS Y4eOHOrO Marepuaia
TEMBI, pa3jesia Wi pa3aesoB IUCHUIUINHBI, OpraHU30BaHHOE KaK yueOHOe
3aHSATHE B BUJIE coOeceloBaHMS TIpernojaBaresis ¢ OOy4arollUMHCS.) —
Bormpocsl o Temam/paszzenam TUCUUTLITAHBI.



2. CobecenoBanue (YO-1) — Borpocs! 1o TeMam/pas/ienam JUCIUILIHHBIL.

Bomnpocsl 151 KOJJIOKBUYMOB, cO0ece10BAHUSA
0 TUCIUILIHHE «MeToabl HCC/IeIOBAHUS BElleCTB M MaTepPHAaJIOB»

Pa3nen 1. CniekTpajbHbie MeTOAbI HCCIETOBAHUS B XUMUH

1. Kakue OCHOBHbIE MPUHIUIIBI W 3aKOHBI JIE)KAaT B OCHOBE DJIJIEKTPOHHOM
CHEKTPOCKOTINU?

2. JlaiiTe XapakTEepUCTHKy U TMPOBEAUTE KIACCU(PUKAIMIO DICKTPOHHBIX
MEPEX0JI0B B MOJIEKYJIAX OPTaHUYECKUX COCTUHEHUN.

3. ChopmynupyiTe OCHOBHBIC OIPENCICHUS, HCIOIb3YEeMbIE B JJICKTPOHHOMN
CIIEKTPOCKOTIHH.

4. KakoBa NMpUHIIMIIAATBLHAS CXEMa ONITUYECKOTO CIIEKTpoMeTpa?

5. Ilpumenenne mnpaBun BynBopma-®duzepa s pacd€ra Ay MOJIOC
MIOTJIOIIICHUS ?

6. ChopmynupyiiTe oO1Ire MoI0KEHUs K0JIe0aTeIbHON CIIEKTPOCKOHH.

7. KakoBbl (u3nueckre OCHOBbI MeETOAa KOJeOaTelbHON CHEKTPOCKOIMUU:
KoJieOaTeNbHbIE  COCTOSIHUSA ~ JIBYXaTOMHBIX — MOJIEKYJ,  KoJieOaTelabHbIe
COCTOSIHUSI MHOTOQTOMHBIX MOJIEKYJI?

8. KonebarenbHble ciekTpbl Mosekyd. [IpaBuna orbopa.

OcCHOBHBIE MapaMeTphl KOJIEOATENBHOIO CIEKTPa: KOHIEMIUS TPYHIOBBIX

YaCTOT W CTPYKTYPHBIM aHaiu3, HWHTEHCHUBHOCThH CIIEKTPAJIbHBIX JIMHUMH,

HIMPUHA CIIEKTPAIbHBIX JTUHUH.

10.ChopmynupyiiTe  OCHOBHBIE  3aJauyd, KOTOpPHIE  TMO3BOJIIET  pelIaTh
KoJiebaTesbHas CIEKTPOCKOMUA U 00J1acTh €€ TPUMEHEHUSI.

11.Yrto Takoe no3utpoH (e') u nosurponuii (PS) B KoHAEHCHPOBAaHHBIX cpenax? B
yéM 3aKIII0YalOTCs crhelupuYecKue CBOMCTBA M AHHUTUJISALMSA MO3UTPOHHUS?
Kakue BO3MOKHBI NPOLECChl AHHUTUJISIIMN U B3aUMOJICHCTBUS TTO3UTPOHOB U
MO3UTPOHUS C BEIIECTBOM?

12.B uyéMm CyTb METOJOB TPOMHBIX COBIAJEHUN, YIIOBOM KOPpEAlUU
AHHUTWJISIHIUOHHBIX KBAHTOB, JOIUIEPOBCKOIO CMEIICHHS AHHUTWIISIIUOHHOMN
raMmMa-JuHun?

13.KakoBbl OCHOBBI METOAA M3MEPEHUS BPEMEHU IKU3HU TIO3UTPOHOB U
MO3UTPOHUS?

14.0co0€HHOCTH AHHUTWISIUNA TMO3UTPOHUS B KUAKOCTAX («ITy3bIPHKOBAs
MOJIe/Ib), B TBEpPABIX Tejlax (MOJEIb «CBOOOJHOTO OO0BEMa», MOJIEb
«JIOBYIIIEK» ).

15.CpopmynupyiiTe NpUHILIMI MOTYUYEHHUSI PE30HAHCHOTO CUTHAJIA Ha SIApE.

16.PacmienyieHyie CUrHajIoOB B IOCTOSSHHOM MAarHUTHOM I0OJI€ HA A]ipax yriepoja,
dbocdopa, kpeMHuUs.

17.PentreHoda3oBblii W PEHTIEHOCTPYKTYpHbIM aHanmu3. Kak mpoucxoaut
mudpakiusi ~ MOHOXPOMATHYECKOTO  PEHTICHOBCKOTO — M3JIy4YeHUS  Ha
MOHOKPHUCTAIIIAX ¥ MOJIUKPUCTATUIUTAaX?

18.Kak omucate HaOOp TIJIOCKOCTEHW, HMCIHOJB3YS MapameTphl dSJIEeMEHTaApHOU
YeUKn?

19.Kak MTHTEHCUBHOCTh OTPAXKEHUS CBSI3aHA C COJIEPKAHUEM STUCHKHU?

©



20.ITokaxxure ucnosb3oBanue (Gopmyinsl Jlays ang pacdera pasmepa 4acTHll U
MEXIMAKETHOT'O PACCTOSIHUS B aMOP(HBIX BEIIECTBAX.
21.Ypasuenue  bporra-Byneda. Pacuer  MeXClIOeBBIX  pacCTOSHUH B
KPUCTAJUIMUECKUX BEIeCTBAX.
22.ChopmynupyiiTe oOLIME TMOJOXKEHUS (OTOIIEKTPOHHON CIEKTPOCKOIHUHU.
OtHecenue nonoc B POI-cnekrpax.
Pasznea 2. Peppakromerpus
23.0nucaTh 3IEKTPUUECKHUE U ONITUYECKUE CBOWCTBA MOJICKYIL.
24.CyThb 151 00J1acTh MIPUMEHECHUS METO1a pedpakTomeTpuu.
PedpakTomerpryeckne KOHCTAHTHI KaK KPUTEPHH YHUCTOTHI BEIIECTBA H
CPEACTBO UACHTU(DUKALIUH.
Pasznea 3. Xpomartorpagpus
25.0mnpeneneHne MOJIEKYJISIPHON MacChl MOHOMEpA U TMOJIUMepa.
26.MonekynsipHO-MaccoBO€ pacmpeneieHue B noiumepe. OCHOBBI TelleBOM
xpomaTtorpaduu MoJIMMEpPOB.
27.YpaBHeHue TUHaMUKU copOiuu. OmnpeneneHue HyleBoro oobema, padodero
0o0BbeMa KOJIOHKH.
Pa3nen 4. MeToabl uccjie10BaHUSI TOBEPXHOCTH TBEPABIX TeJl
28.Kaxkue criocoObl Mou(UKaIy MOBEPXHOCTH TBEP/BIX TEJl BAM U3BECTHHI?
29.Kak mpoBeCTH pacueT CTeNeHH MOAU(PHUKAIIIH TOBEPXHOCTH.
30.Chopmynupyiite  ¢u3udeckue  OCHOBBI ~ MeToma  Oxke-dIeKTPOHHOMN
CTHIEKTPOCKOITHH.
31.Anmapatrypa u MeToawka u3MepeHui Orke-CIeKTpa, METOJHMKA TOATOTOBKH
00pa3IioB.
32.KauecTBEHHBIN U KOJINYECTBEHHBIN aHaim3 MetogoMm DOC.
33.OCHOBBI CKaHUPYIOIIEH TYHHEIbHON MUKPOCKOIIMU M CIIEKTpockonuu. Cxema
CKaHHUPYIOIIETO TYHHEIIbHOTO MUKPOCKOTIA.
34.Mzmeputenbubie  Metogukun CTM. Tomnorpaduueckuit pexum. TOKOBBIM
pexuM. TyHHeTbHas CIIEKTPOCKOMHS.
I[IpumepsbI TECTOB A KOJUIOKBHYMA:
1. Won, aacopOupyromuiics Ha TOBEPXHOCTH fAJipa U ONPENCTSIOMUNA 3apsi
KOJUIOMTHOM YaCTHUIIhI (TPaHyJIbl), HA3bIBACTCA. . .
1. MOTEHUHOONPEACIISIONINM;
2. ancopOITMOHHBIM;
3. TOBEPXHOCTHBIM;
4. KoarylnMpyromum
2. duznyeckas aacopOLus OT XUMUUECKON OTIMYaeTCs. ..
1. BBICOKMM TEmIOBBIM 3(h(PEKTOM U HEOOPATUMOCTHIO;
2. BBICOKHMM TEIUIOBBIM 3(P(HEKTOM U 00paTUMOCTBIO;
3. HEBBICOKHM TEIUTOBBIM 3(PHEeKTOM U HeOOPaTUMOCTHIO;
4. HEBBICOKHM TEIUIOBHIM 3(PHEeKTOM U 00paTUMOCTBIO;
3. Haubonee ynoOHBIM MCTOYHHMKOM IE€pPEBOJIa BEUIECTBA B aTOMAapHOE COCTOSHUE
SIBJISICTCS. ..
1. MexaHHYECKO€E BO3JCHCTBHE;
2. paauovyacToTa;
3. 1mIams;
4. cBet



4. Paznu4Hasi ciocOOHOCTP BEIIECTB K aJICOPOITUHU HCIIOIB3YETCS B. ..
1. monsporpadumy;
2. Tomorpaduu;
3. peHTreHorpaduu;
4. xpomarorpaduu
5.  ATOMHO->MHCCHOHHBIE METOJBl aHalW3a OCHOBaHBI Ha  CIIOCOOHOCTH
BO30Y>KICHHBIX aTOMOB BEILIECTBA. .. JIEKTPOMAarHUTHOE U3TyUCHHE
1. mpenoMisTh;
2. TIOTJIOIIATH;
3. OTKIIOHSTE;
4. ucmyckaTh
6. BemecTBo, Ha TOBEPXHOCTH KOTOPOTO MPOUCXOIUT pa3ieieHHEe U
KOHIICHTPUPOBAHMWE AaHANM3MPYEMbIX BEIIECTB B METOJE XpomaTtorpaduu,
Ha3bIBACTCH. ..
1. copbar;
2. copOTuB;
3. copOeHT;
4. SII0CHT
7. Xpomatorpadusi OCHOBaHa Ha CIIOCOOHOCTH BELIECTB ......
1. agcopbupoBarbcs;
2. TIPOITyCKaTh CBET;
3. TIPEIOMIISATH CBET;
4. npeoOpa3oBBIBATH YACTOTY MOTEHIMAJa BEIIECTBA.

JlonoysHUTE BBIpAKEHUS:
1. CnekTpoCKONMMYeCKUe METO bl aHaJn3a
2. [TapaMeTpsl 2JIEKTPOMArHUTHOTO U3ITyUYCHHUS
3. IlpusHaku kmaccudukaum CieKTpoB
4. TlpuHnumnsl KiaccuUKaum CeKTPOB
5. ®Ousuyeckue TPOIECCHl B OCHOBE ONTHYECKMX METOJOB  aTOMHOM
CIEKTPOCKOINU
6. Ucrounuk BO30YKJICHUS B ATOMHO-3>MHUCCHUOHHON
CIIEKTPOCKOTIHU
7. OCHOBHBIC THUITBI ATOMH3AaTOPOB
8. Pomp aTomm3aTopoB
9. OCHOBHBIC THUITBI HCTOYHUKOB U3ITy9ICHHSI
10.0OcHOBHOI 3aKOH CBETONOTJIOIIECHUS
11.TpeGoBanus K OTOMETPUUECKUM peareHTam
12.Knaccudukanms METOJIOB JIFOMUHHUCIIEHTHOU
CIEKTPOCKOTTNU
13.ITpasumno Kamm
14.3akon BaBuiioBa
15.11IpaBunio Crokca-Jlommerns
16.ITpaBuio 3epKaIbHONW CUMMETPUU
17.VlcTOYHUK U3ITy4eHUSs MIPU JTIOMUHUCHECHIINT
18.XapakTepucTUKU JTIOMUHUCIIEHIIUH
19.ITpoucxoxieHre aHATUTUYECKOTO CUTHAJIA




20.0OcHoBHBIE TPEOOBAHUS K HHIUKATOPHOMY AJIEKTPOIY

21.XapakTepHble 0COOCHHOCTH STYCHKH

22.CyTb UHBEPCHOHHOM BOJIbTAMIIEPOMETPHUU
23.0OcHOBHBIE XpoMaTOrpaduyecKue napaMmeTphbl

24 VIcTOYHUKHU MOTPEUTHOCTEN MPU aHAIHU3E

25.PoJib mOJIApHOCTH MTOABIKHOM (Pa3bl Ipu XpoMaTtorpaduu

26.Yto Takoe anekTpodopeTHieckas moaABMKHOCTh

27 IlepcnieKTUBHBIE XpOMATOIpahUUIECKH METOIBI

Tembl rpynnoBbIX TBOPYECKHUX MPOEKTOB
1o TucuIuinHe «MeTobl HCC/IeI0BAHMS BElleCTB U MAaTEPHAJIOB)

1. BeimaeTrcsi HEU3BECTHOE  BEIIECTBO MO/  OMpPEICICHHBIM  HOMEPOM.
PacmmdpoBka criekTpa 3TOro BelecTBa, ONpeieIeHIe CTPOCHUSI.

2. PacmudpoBka ganabix [IAC BemiecTB, MONYYEHHBIX TMPU MPOBEICHUU
Hay4YHOU PabOTHI.

3. PacmmudpoBka SIMP crekTpa HEM3BECTHOrO BEIIECTBA, OIpeeTeHUE
CTPOCHHUSI.

4. TlpoBeneHue ompeneaeHus MOJSPHOM pedpakiuy BEIIECTBA, CTEIEHU €ro
YUCTOTHI U UICHTU(DUKALIUS.

5. Ilomyuenue  xpomarorpaMueckux CHEKTPOB  BEULIECTB,  OINpEACiICHUE
MOTPEIIHOCTE TPU HM3MEPEHUU TMapaMEeTPOB YACPKUBAHUS, BIHSIONINE Ha
TOYHOCTbH WICHTU(UKAITIH.

6. Paccuntarh KOHIICHTpAIMIO 3JIEMEHTOB Ha MOBEPXHOCTU 00pasiia ¢ MOMOIIBIO
IpaayupOBOYHON XapaKTEPUCTHKH U 1O KO3 PHUIIEeHTaM BBIXO/A.

Tembl pepepaToB, 10KJIA0B, COOOIICHU I
o AucuUIuinHe «MeToabl UCC/IeI0OBAHMS BEeleCTB U MATEPUAJIOB)

1. Ocobennoctu ®XMA u 0651aCTH UX IPUMEHECHUS

2. Pedpakromerpuyeckuit meton ananuza. [lokazarenb  mpeIoMIICHUS.
[Monsipuzarust u pedpakius. Metoasl onpenenenus. O6macTu NpUMEHEHUs
pedpakTOMETPUIECKOTO METOIa

3. IonspumeTrpuueckuii METOJ] aHaIM3a. YTOJI MOBOPOTAa ONMTHYECKU AKTUBHBIX
BemecTB. Merozbl onpeaenenus. O0IacTu MPUMEHEHUS MOIIPUMETPUUECKOTO
MeToaa

4. doTtoMeTpUUeCKHUE METOAbl aHainu3a. MoispHbIM K03 duimeHT adbcopOoIuu.
Mertonas! onpenenenusa. O0nacTu npuMeHeHUs (POTOMETPUUECKOTO METOIa

5. KongykroMerpuueckuit MeTOJl aHaidu3a. OKBUBAJICHTHas W yJeJIbHas
AJIEKTPOINPOBOIHOCTH  pacTBopa.  Meroabsl  ompeneneHusi.  O6nactu
MPUMEHEHUST KOHTYKTOMETPUUECKOTO METOIa

6. Ilorenmuomerpuyeckuii meron ananuza. IJIC pactBopa. pH  pactBopa.
Metonpt omnpenenenus. OO0JacTH NPUMEHEHUSI TOTEHIIMOMETPUUECKOTO
METO1a

7. DIEKTpOrpaBUMETPUUECKUNA U  KYJIOHOMETPUYECKHH METOJbl  aHaJIM3a.
Onektponu3. Cxema OpoBeAEHUs AJEKTposin3a. Beixom mo Toky. MeTojibl
OIPEICIICHHUS.

8. O0nacTu TpUMEHEHUs SJEKTPOTPABUMETPUUYECKOTO M KYJIOHOMETPHUYECKOTO
METOJ0B aHAJIN3A.

9. Ucropusi BOBHUKHOBEHUS U Pa3BUTUSA XpoMaTorpaduu.



10.ITpakTuyeckoe NpuMeHeHUe XpoMaTorpadun.

11.06macT NpUMEHEHUS ONTUYECKUX METOJIOB aHAIM3A.

12.06mact NpUMEHEHHUs AIEKTPOXUMUYECKUX METO0B aHAJN3A.

13.06mactu npuMeHeHus XpoMarorpaduueckux MeTOI0B aHan3a.

14.0Onpenenenre MakpOKOJIUYECTB JKeJie3a B pACTBOPE METOJIOM CPaBHEHHUSI.

15.0mnpenenenre Menu B pacTBOPE METOJAOM  (HOTOKOJIOPUMETPUUECKOTO
TUTPOBAHMUS.

16.Vctopus pa3BuTus (PU3NKO-XUMUIECKIX METOJIOB aHAIN3A.

17.0nTudeckre METObl B ONPEIEICHUN TPYIIIOBOrO YrieBOJOPOJIHOIO COCTaBa
CTaHJIAPTHBIX (hpaKIuii.

18.Xpomarorpadudeckue  METOABI ~ ONpPENENEHUS  TPYIIIOBOTO  COCTaBa
YTIEBOAOPOTHBIX CMECEH KUIKOCTeH He(TH.

19.TToTeHIIMOMETPUYECKOE TUTPOBAHKUE B HCCIICOBAHUYU COCTaBa HEPTH.

Kpurepuu oueHky 3HaHUH YMEHUM U HABBIKOB IPH TEKYIUel NpPoBepKe
l. OueHka yCTHBIX OTBETOB:
Otmertka "OTiIMYHO"

1. J1aH TTOJTHBIN ¥ NIPABWIBHBIA OTBET HA OCHOBE U3YUYECHHBIX TCOPHUU.
2. Marepuan noHAT U U3YUEH.
3. Marepuan U310KEH B OMPEICITCHHON JOTMYECKON MOCIEI0BATENBHOCTH,

JUTEPATYPHBIM SI3BIKOM.

4, OTBET CaMOCTOSITEIIBHBIM.

Ormetka "Xopomo"

1, 2, 3, 4 — anamornuno ormetke "OtTanyHo".

5. Jomymiensl  2-3  HECYIIECTBEHHBbIC OIIMOKH, HCIpaBICHHBIE TIO
TpeOOBaHMIO yUuTENsl, HAOI01aIach "IepOX0OBATOCTh" B U3JIOKEHUU MaTepHaa.

Ot1merka "Y10BJI€TBOPUTEIBHO"

1. YueOHbIll MaTepuana, B OCHOBHOM, H3JI0KEH TMOJHO, HO MPU HTOM
TOMYIIEHBI 1-2 CylecTBeHHbIC OMUOKY (HAlpuMep, HEYMEHHE IPUMEHSTh 3aKOHBI
TEOPUU K O0BSICHEHUIO HOBBIX (DaKTOB).

2. OTBeT HEMOIHBIN, XOTS U COOTBETCTBYET TPeOYyeMoi TiTyOuHe, TOCTPOCH
HECBSI3HO.

Otmerka "HeynoB/jieTBOPUTEIBHO"

1. He3nanue wiam HemoHuMaHue OOJbIIeH WM HauOojiee CYIIECTBEHHOU
4acTH y4eOHOro Marepuarna.

2. JlomyuieHbl CyIIECTBEHHbIE OLIMOKH, KOTOPbIE HE UCIPABISIOTCA MOCTe
YTOUHSIOIIUX BOIIPOCOB, MaTepHall U3JI0KEH HECBS3HO.



