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9. llenn v 3agayum y4ye6HOM ANCLUUNIIUHDI:

Llensimu oceoeHusi yuebHOU QucyurniuHbl 1811510MCH:

dopMupoBaHve NpeacTaBneHnini 0 BO3MOXHOCTAX COBPEMEHHbIX 3KCMEePUMEHTanbHbIX METOLOB

nccrnegoBaHns CBOMCTB BELLLECTBA.

3adayu y4ebHoU OucyunuHbI:

— O3HakKomMJieHne C npuHuunmarnbHbiIMKM OCHOBaMMU,

NnpakTM4eCKMMn BO3MOXHOCTAMU U

orpaHnN4YeHnAaAMun Ba)KHENLUNX Ansi (bl/l3l/l‘-leCKI/IX MeToO0B NUCCJ1ieOoBaHUA,
— 3HaKoOMCTBO C annapatypHbIM OCHalleHUem CbVI3VI'-IeCKVIX MeTogoB WwnccnegoBaHmAa W

yCcrnoBudamMu nposeneHnA sKkCnepmMeHTa.

10. MecTo y4ye6HOM AncCUUNNUHBLI B CTpyKType OOI:
[ucumnnmnHa oTHocUTCA K oba3aTtenbHon Yact bnoka b1.
[ns ycnewHoro oCBOEHUS OUCUMNAHBI 00y4vatomnecs OMKHbI B 4OCTAaTOMHOW Mepe BnageTb
3HaHUsSMM no 6a30BbiM KypCaMm, Wn3y4YaemMmbiM B chneuunannteTe: HeOpFaHI/I‘-IeCKOI7I XUMUN,
om3NYECKON XUMUN, KPUCTASNOXUMUN, OUSKKE.

11. ﬂnal-wlpyeMble pe3ynbTaThbl O6y‘-IeHVIF| no AMCHMHHMHG/MOAYHIO (3HaHI/IS|, YMEeHUA,
HaBblKM), COOTHECEHHbleé C MNNaHupyembiMu  pe3ynbTaTaMM  OCBOEHUS
o6pasoBaTeanoﬁ nporpamMmmbl (KOMI'IeTeHLI,I/IﬂMVI) n nHANKaTopamMmu nx
AOCTUXEeHUA:

HasgaHue
Koa KOMneTeHLMN Koa(bl) Muagnkatop(bl) lMnaHnpyeMble pesynbTaTbl 00y4YeHUs
OlK-1 | CnocoGeH OMNK-1.1 | CuctematusmpyeT u | 3Hamb: Kak CUCTEMATU3UPOBATL U
aHanuanpoBarb, aHanuaupyet aHanu3npoBaTb pe3yrbTaTbl XUMUYECKUX
WHTEpPNpeTNpoBaTh pesynbTaThbl 3KCMEPUMEHTOB, HabnaeHUA, U3MePEHUIA, a
n o6obLaThb XUMUYECKMX Takke pesynbTaTbl PACYETOB CBOWCTB BELLECTB
pesynbTaThl 3KCNEPUMEHTOB, 1 MaTepuvarnos;
aKcnepuMeHTarnbHbI HabnoaeHui, YMemsb: cuctematusmpoBaTtb U aHanu3mMpoBaTb
X U pacyeTHO- U3MEpEHUIA, a Takke | pesynbTaTbl XMMUYECKUX SKCMEPUMEHTOB,
TEOpeTUYECKNX pesynbTaThbl HabnoaeHWi, 3MEPEHUIA, a Takke pe3ynbTaThl
paboT xumm4eckomn pacyeToB CBONCTB pacyeTOB CBOWCTB BELLECTB 1 MaTepuarnos;
HanpaBneHHOCTH BELLECTB U Bnadems: cuctematusaumen 1 aHannsom
maTtepuarnos pe3ynbTaToB XMMUYECKUX IKCMEPUMEHTOB,
HabngeHUn, N3MEPEHUI, a TaKKe
pe3ynbTaToB pacyeToB CBOWCTB BELLECTB U
maTepuvaros.
OlK-1.2 | MNpegnaraet 3Hameb: Kak npegnaratb MHTepnpeTaumio
UHTEepnpeTaLuo pes3ynbTaToB COOCTBEHHBIX SKCMIEPUMEHTOB U
pe3ynbTaToB pacyeTHO-TeopeTUYECKUX paboT ¢
COBCTBEHHbIX MCMONb30BaHMEM TEOPETUYECKNX OCHOB
SKCMEPUMEHTOB U TPaAMLUMOHHBIX 1 HOBbIX Pa3fenoB XNMMuu;
pacyeTHo- YMemsb: npeanaraTte MHTEpRNpeTaLuio
TEOPEeTUYECKMX pe3ynbTaToB COOCTBEHHbIX AKCNIEPUMEHTOB U
pabot ¢ pac4eTHO-TeopPETUYECKNX PaboT C
1cnonb3oBaHUEM MCMonb30BaHMEM TEOPETUHECKUX OCHOB
TEOPEeTUYECKMX TPaAMLMOHHbBIX U HOBbIX Pa3fenoB XMMuK;
OCHOB BnapgeTb: MHTepnpeTauuei pesynstaTos
TPaANLMNOHHBIX U1 COBCTBEHHbIX 9KCNEPVMMEHTOB M PACHETHO-
HOBbIX pa3genos TEeopeTMYecKMx paboT C UCNONb30BaHNEM
XMMun TEOPETUYECKNX OCHOB TPaANLMOHHBIX U
HOBbIX pa3aenoB XMMUW.




OlK-1.3 | dopmynupyet 3Hamb: kak hOpMyNMpPOBaTb 3aKKOYEHUS U
3aKMYeHns 1 BbIBOAbI MO pe3ynbTaTtam aHanmaa
BbIBOAbI MO nUTEepaTypHbIX AaHHbIX, COOCTBEHHbIX
pesynbTatam 3KCNeprMeHTanbHbIX U pac4eTHO-
aHanmaa TEOPETUYECKNX PaboT XMMNYECKON
nuTepaTypHbIX HanpaBneHHOCTH;

OaHHbIX, Ymems: hopMynmpoBaTth 3aKoyeHns 1

COBCTBEHHbIX BbIBOAbI MO pe3ynbTataMm aHanmsa

SKCNepuMeHTasnbHbIX | NUTEpaTypHbIX AaHHbIX, COOCTBEHHbIX

" 3KCNEepPMMEHTArbHbIX N pacyeTHo-

pac4eTHo- TeopeTndeckmx paboT XMMUYECKon

TEopeTN4eCKnx HanpasIieHHOCTH;

pabot Briadems: HaBblkaMu (hOpPMYNMpoOBaTh

XMMUYECKON 3aKMYEeHMs 1 BbIBOAbI MO pe3yrnbTaTam

HanpaereHHOCTN aHanmsa nuTepaTtypHbIX aHHbIX, COOCTBEHHbIX
3KCNeprMeHTanbHbIX U pac4eTHO-
TEOPETUYECKNX PaboT XMMNYECKON
HanpaBneHHOCTMW.

OlK-2. | CnocobeH OlK-2.1 | PabotaeT ¢ 3Hamb: kak paboTaTb C XMMUYECKUMMU
NpoBOANTb XUMUYECKNMUN BeLLecTBamMm C COONoaEHNEM HOPM TEXHUKM
XUMUYECKNIA BelecTBamm 6esonacHocTy;
3KCMEPUMEHT C cobnogeHnem Ymemsb: paboTtatb C XMMU4ECKUMHU
NCMNornb30BaHne HOPM TEXHUKM BeLLecTBamm C COONoaEHNEM HOPM TEXHUKM
M COBPEMEHHOrO 6esonacHocTn 6esonacHocTy;
obopynoBaHus, Bradems: paboTon C XMMUYECKMMU
cobnogas BelllecTBamu ¢ cobniogeHmem HopM TEXHUKM
HOPMbI TEXHUKM Ge3onacHocTw.
6esonacHocTn OlMNK-2.2 | Ucnoneayet 3Hamb. KaK MCMOMNb30BaTh CYLLECTBYIOLLIME 1

cyLecTBytoLLME U pa3pabaTtbiBaTb HOBbIE METOAMKN MOMYYEHNS 1
paspabaTtbiBaeT XapakTepusaumm BELLECTB U MaTepuanos ans
HOBbIE METOLMKHN peLleHns 3agayd npodeccnoHansHon
nonyyYeHns n OeATenbHOCTY;
Xapakrepusauum Ymemb: ncnonb3oBaTth CyLLECTBYIOLLME U
BeLEeCTB U1 paspabaTtbiBaTb HOBbIE METOAMKN NOSYyYEHUS 1
mMaTepuanos Ans XapakTepusaumm BeLeCcTB U MaTepranos Ans
peLlueHnsa 3apad pelueHuns 3aga4y npogeccrnoHansHom
NpodheccmMoHanbHoOM | AeATenbHOCTY;
OEeATENbHOCTU Briadems: ncnonb3oBaHUEM CYLLECTBYHOLLNX U
pa3paboTKOM HOBbIX METOAUK MOMNYYEHUST 1
XapakTepusauumm BELLECTB U MaTepuanos ans
peLleHns 3agad npocgeccnoHanbHom
OEATENBHOCTN.

OlK-2.3 | Nposogut 3Hamb: Kak NpoBOAUTL UCCeaoBaHNs CBOMCTB
nuccrnegoBaHus BELLECTB 1 MaTepunaros C UCMOMb30BaHNEM
CBOWCTB BELLECTB U COBPEMEHHOI0 Hay4HOro 06opyaoBaHus;
Marepuarnos C Ymemb: NpoBOAUTL UCCIEA0BaHNSA CBOUCTB
NCMOSb30BaHNEM BELLEeCTB 1 MaTepuanos C
COBPEMEHHOI0 NCMNOMb30BaHNEM COBPEMEHHOIO Hay4HOrO
Hay4Horo obopynoBaHus;
obopynoBaHus BraGems: npoBeaeHEM NCCEAOBaHNMN

CBOWCTB BELLECTB U MaTepuarnos C
MCMNOMb30BaHNEM COBPEMEHHOIO HAy4YHOTrO
obopyanoBaHus.

OlK-3. | CnocobeH OlK-3.1 | MNpumeHsieT 3Hamb: Kak MPUMEHSITb TEOPETUYECKNE 1
NPUMEHATb TeopeTU4eckme u nonyaMnMpuyeckne Mogenv npu peLleHnm
pacyeTHo- nonyamnmpuyeckune 3a7a4 XMMMNYECKOW HanpaBfeHHOCTH;
TeopeTnyeckne Moenv npu Ymemb: NpUMEHATb TEOPETUYECKME U
mMeToabl Ans peLueHnn 3agad Nonyamnupuyeckne Mogenu nNpu peLueHnm
n3yyeHuns XUMUNYECKON 3aga4y XMMUYECKOWN HanpaBIeHHOCTY;
CBOWCTB HanpaBneHHOCTU Briademsb: npMeHEHNEM TEOPETUYECKUX U
BELLEeCTB U NonyaMnMpuyecknx Mmoaenen npun peLueHnm

npoueccoB C Ux

3aga4y XMMU4YeCKon HanpaBJ1eHHOCTU.




yyactmem,
ncnonbays
COBpEMEHHOEe
nporpammMHoe
obecneyveHue 1 6asbl
JaHHbIX
NpodeCccuoHanbHOro
Ha3Ha4YeHus

OnnK-3.2

Wcnonbayet
CTaHgapTHoe
nporpammMHoe
obecnevyeHune n
crneunannaMpoBaHH
ble 6a3bl JaHHbIX
npu peLleHnn
3apav
npogeccrmoHaneHo
1 AesATenbHOCTH

3Hamb: Kak NCnonb30BaTh CTaH4apTHOE
nporpaMmmHoe obecrneyeHne n
crneynanuampoBaHHble 6a3bl AaHHbIX NPy
peLleHnmn 3agay npodeccnoHansHon
OEeATENbHOCTY;

Ymemsb: ncnonb3oBaTtb CTaHAapTHOE
nporpammHoe obecneyeHme n
crneunanuampoBaHHble 6a3bl 4aHHbIX NPy
pelweHnn 3agay NnpodeccuoHanbHom
OEATENbHOCTY;

Brnadems: ctaHAapTHbIM NPOrpaMmMHbIM
obecneyeHreM 1 cneunannavpoBaHHbIMM

6asamu gaHHbIX npu peweHnn 3agad
HpO(*)eCCMOHaﬂbHOVI OeATEeNIbHOCTU.

12. O6bem AMcuUNUHbI B 3a4eTHbIX eanHMuax/yac —2 / 72

dopmMa NpoMeXXyTOYHOWN aTTecTauumn (3a4em/sKk3amMeH) —

13. TpyaoeMKoCTb NnNo BuAam y4yeoHom paboTrbl

3a4yeT C OLleHKOM

TpyaoemKkocTb
Bug y4yebHor paboTbl Bcero Mo cemectpam
9 cemecTp ___cemecTp
AyanTopHbIE 3aHATUSA 54 54
nekymmn 22 22
B TOM 4ucrne npakTnyeckme 32 32
nabopaTtopHble
CamocrosiTensHas pabota 18 18
dopMa NpoOMEXyTOYHON aTTecTaLmu
(3Kk3ameH — __yac)
Wtoro: 12
13.1. CopepxaHue QUCLUNIINHbBI
Peanunzauuns
pa3gena
Ne Haumeosakme CopepkaHve pasaena AMCLMNInHLI ANCLMNINHDI C
o pasgena Aep pasnena ancll MOMOLLbHO
AVCLUMMVHBI OHNaWiH - Kypca,
QYMK
1. Jlekuun
1.1 BeepgeHue 3HauyeHne PMU B xumun. Obwas xapaktepuctuka u *- B cnyyae
Knaccudukauma MeToLoB. nepesoaa
CTYOEHTOB Ha
AMCTaHUMOHHOE
oby4yeHne Bce_
pasnenbl
OMCUMNSTUHDI
MOryT ObITb
1.2 |Ontuyeckne metogpl [ONTUYeckne MeToabl UccnenoBaHus. BaaumopeiicTeue peasin3oBaHbl C
nccrnenoBaHus 9NEKTPOMAarHMUTHOIO U3Ny4YeHUs1 U KOPNYCKYNSAPHOIo nany4yeHus ¢ MTOMOLLbIO
AopamMy, aToMmamm , MONeKynamMmmn 1 X CTPYKTYPHbIMU BNEeKTPOHHOro
obpasoBaHMAMU. Kypca Ha
KonebatenbHas cnektpockonusi. Bugbl ABWKEHNsT aTOMOB U obpasoBaTensHOM
MOIEKyI. KoneﬁaHMﬂ OBYXaTOMHbIX Morekyr. [MpumeHeHne _ |noprane Bry:
KonebaTenbHOW CNEKTPOCKONUN ANst XMMUYECKNX UCCIefOBaHWUin. https://edu.vsu.ru/
course/view.php?i
d=11716



https://edu.vsu.ru/course/view.php?id=11716
https://edu.vsu.ru/course/view.php?id=11716
https://edu.vsu.ru/course/view.php?id=11716

1.3 |PeHTreHoBckue Mpupona peHTreHoBCKuX crnekTpoB. 3akoH Mosnu. Audpakuus
MeToabl PEHTIEeHOBCKUX ITy4en Ha kpucTannax. 3akoH Bynbda-bparra.
nccrnegoBaHus MeToabl peHTreHo-CTPYKTYypHOro aHanunsa. ®a3oBbin aHanma.
PeHTreHoBckas gndpakromeTpus. AHanM3 no BTOPUHHOMY
PEHTrEHOBCKOMY M3MyYEHMIO.

14 [FasoBas PaccesHne anekTpoHOB ABYXaTOMHOW MOJSIEKYION B
OnekTpoHorpadmss  rapMmoHunyeckom npubnumkeHun konedaxHmsa agep. Cxema
PKCnepMMeHTa. YCrnoBusa nony4yeHust 3neKTpoHorpamMm.

15 |Macc - MpyHUMN gencTBnsa Macc-cnekTpoMeTpa U ero yCTPONCTBO.
CneKTpocKonus. MeToabl MoHM3aumw.

BpemsanponeTHbIn macc-cnektpomeTp. [pumepsl paclumdpoBku
Macc — cnekTpoB. NoeHTudukauusa sewectsa. Ponb
paspeLleHns, NoTeHUnanoB NOsBNEHNsl, METOAOB NOHM3aLIMM,
MeTacTabubHbIX MOHOB.

1.6 |MarHeToxnmus [MoBeaeHue BelecTBa BO BHELLUHEM MOCTOSHHOM MarHMTHOM
none. MNpupoaa asneHnn gua-, napa-, eppo- n
beppumarHeTnama. 3akoHbl Kiopu n Kiopun-Belica.
MuKpockonuyeckas npupoga MarHeTuama.

1.7 |Pe3oHaHcHbIE ONEKTPOHHbIV NapaMarHUTHbIV pe30HaHC. YCcrnoBue pe3oHaHca.
MeToabl. [IOCTOMHCTBA U OrpaHuyeHns MeToa.

AOepHbIV MarHUTHBIV pe30HaHC. XapakTepucTuka aaep.
BeemaHOBCKOe pacLuenneHne. Ycnosme pesoHaHca.
XnmMmnyecknn casur. KoHcTaHTa aKkpaHMpoBaHus sapa.

2. MpakTnyeckue 3aHATUA

2.1 |BeepeHue BHaueHne ®MU B xummmn. ObLLan xapaKTepucTmka
Knaccudukaumns MeToaoB.

2.2 |OnTuyeckne meTogbl [B3aumoaencTBUE SMEKTPOMArHUTHOIO U3MyYeHus 1
nccneaoBaHus KOPMYCKYINSPHOrO U3yYeHNs ¢ sagpaMu, atTomamu , Mosiekynamu
N UX CTPYKTYPHbIMK 06pa3oBaHUSIMM.

KonebaTtenbHas cnektpockonusi. Buabl oBMKEHUS aTOMOB U
monekyn. KonebaHus aByxaToMHbIX Monekyn. MNpuMeHeHne
KonebaTenbHON CNeKTPOCKONUU ANns XMMUYECKUX UCCreaoBaHuiM.

2.3 |PeHTreHoBCKMe lMpupoaa peHTreHoBcKkunx cnekTpos. 3akoH Moanu. dundpakumsa
MeTobl PEHTreHOBCKMX fny4ven Ha kpuctannax. 3akoH Bynbga-bparra.
nccrnegoBaHus MeToabl peHTreHO-CTPYKTYpHOro aHanunsa. ®a3oBbin aHanua.

PeHTreHoBckas andpakromeTpus. AHanm3 no BTOPUHHOMY
PEHTrEHOBCKOMY U3ITYyYEHUIO.

2.4 [asoBas PaccesHue anekTpoHOB ABYXaTOMHOW MOfEKYnon B
OnekTpoHorpadusa  [rapMoHMYeckom npubnukeHun konebaHua sgep. Cxema
OKCNEepPUMEHTa. YCrnoBuMs NoNyYeHust aNeKTPoOHOrpamMm.

2.5 |Macc - MpuHUMN encTBUSA Macc-CNeKTpPOMeTpa U ero YCTPONCTBO.
CrneKTpocKonusl. MeToabl MOHM3aUNN.

BpemsinponeTHbI Macc-crnekTpomMeTp. MNpumepbl paclundpoBkm
Macc — cnekTpoB. NaeHTndukauus BeLLecTsa.

2.6 |MarHeToxnmums [MoBeneHune BelecTBa BO BHELLUHEM NOCTOAHHOM MarHUTHOM
none. MNpupoaa asneHnn gua-, napa-, eppo- n
beppumarHeTnama. 3akoHbl Kiopu n Kiopun-Belica.
Mukpockonunyeckasi npupoga MarHetusma.

2.7 |Pe3oHaHCcHble ONEKTPOHHbIV NapaMarHUTHLIV pe30HaHC. YCnoBue pe3oHaHca.
MeToabl. [IOCTOMHCTBA U OrpaHuyeHns MeToaa.

AnepHbI MarHUTHBIN pe3oHaHc. XapakTepucTuka sgep.
BeemaHoBCKOe pacLlenneHune. YCnosne pesoHaHca.
XruMunyecknn casur. KoHcTaHTa akpaHMpoBaHus sapa.

3. JlaGopaTopHble 3aHATUA

3.1

3.2

* BanonHssemcs, ecnu omoernbHbie pa3derbl QUCUUNIUHbI U3yHaromcesi ¢ MoMoWbio OHNaliH-Kypca. B konnoHke lNpumedaHue
Heobxodumo ykazampb Ha3deaHue oHnalH-kypca unu SYMK. B dpyeux cnyyasx e syeliku cmagsimcsi rpoyepKuU.




13.2. Tembl (pasgenbl) AUCUUNIUHBLI U BUAbI 3aHATUN

Buabl 3aHATUIA (KONTMYECTBO YacoB)
Ne HanmeHoBaHne TeMbl
n/n (paspena) aMcLUMnAnHbI Texunn Mpaktnyec- | Nabopatop- | CamocTosrT. Bcero
Kne Hble paboTa
1 Beepnerue 2 9 2 6
2 OnTuyeckme MeTofbl ccrenoBaHus 2 9 2 6
3 |PeHTreHoBcKne mMeTtoabl 4 6 2 12
nccnegoBaHus
Ma3oBast dnekTpoHorpadus 2 4 2 8
5 [Macc - cnekTpockonusi. 2 4
6 MarHeToxnmms 4 6 4 14
7 Pe3oHaHcHbIe MeToabI. 6 8 4 18
Ntoro: 22 32 18 72

14. MeToauyeckue ykasaHus Ansa oby4arowmxcs no 0CBOEHUIO ANCLUNIIUHbI
MeToaonyeckne wmartepmanbl, AOCTYMNHble B JlOKanbHOWM ceTn YHuBepcuteta (caunt
6ubnunoTekn), BKMOYaloT B cebsa crieagyrowime TUnbl Matepmanos: y4ebHUKKN, yyebHble nocobus,
METOANYECKNE YKa3aHUA ONs CTYAEHTOB, B KOTOPbIX M3y4YaeMbli maTepuan npeactaBneH B
CUCTEMATU3UPOBAHHOM U CTPYKTYPUPOBaHHOM BUAE, W KOTOpble BKNOYalT B cebs
HeobxoauMble Tabnuubl, CXeMbl N MaTepuanbl Npe3eHTaLmin, C ONOPOM Ha KOTopble NPOBOAUTCS
ayguTopHasi pabota. Takke B JOKanbHOMW CETU pasMelleHbl MeToAuMyYecKne ykasaHua and
npenogaBaTenss M YyKasaHus Onsi camornpoBepkU. Ha npoTskeHunm Kypca CTyAeHTbl Mo
MHULUMaTMBE nekTopa obCcyXaalT B ayanTopum Hambonee CrnoXxHble BONPOChl U AeTanu Kypca.

15. Mepe4yeHb OCHOBHOW U AOMOJNIHUTENLHOWN NUTEpPaTypbl, PECYPCOB UHTEPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) OCHOBHas nurteparypa:

Ne n/n NcTouHmnK

1 Spbiwes H.I. ®usudeckue memodsbl uccriefo8aHUs U UX MPpakmu4ecKoe npuMeHeHUe 8 XUMUYECKOM
aHanu3se / H.I". Spbiwes ; MNMaHkpamos []. A. ; Tokapee M. U. ; KamkuH H. H. ; PodsikuHa C. H. — Mockea |
lMpomemed, 2012 .— 159 c. ISBN 978-5-4263-0122-1 .—
<URL:http://biblioclub.ru/index.php?page=book&id=212909>

leHmuH 1O. A. @usudeckue memodsl uccredosaHusi 8 xumuu / FO. A. NeHmuH, J1. B. Burnkos. - Mockea :
Mup. 2012. - 688 c.

3 dusuyeckue memodbi uccriedo8aHusi HeopeaHu4YecKkux sewecms: yyeb. nocobue / T. I. banuyesa [u dp.]
; nod ped. A. b. Hukonbckoeo. - Mockea : Academia. 2006. - 442 c.

©0) pononHuTenbHas nuTepaTypa:

Ne n/n NcTouHuk

Bunkos J1. B. ®dnsnyeckne metoabl uccregoBaHns B XMMnn. Pe3oHaHcHbIE 1 ANeKTpoonTn4yeckmne

4 meToabl / J1.B. Bunkos, FO. A. MNeHTnH. — M. : Bbicwl. wk., 1989.

5 HakamoTo K. VK-cnekTpbl 1 cnektpbl KP HeopraHMyeckmx n KoopanHaLNoHHbIX coeanHenunn / K.
HakamoTo. — M. : Mup, 1991.

6 JlnncoH I'. MHTepnpeTaums NopoLwKoBbIX peHTreHorpamm / . JluncoH, . Ctunn. — M. : Mup, 1972.

7 Ceprees H. M. Cnektpockonus AMP / H. M. Ceprees. — M. : 3a-80 Mock. yH-Ta, 1981.

8 3enkeBnd U. . IHTepnpeTaums macc-cnekTpoB opraHmyecknx coeguHerHnii / . I'. 3eHkeBuy, b. B.

Nodhde. —
J1. : Xumusga, 1986.

B) MHOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypcbl (odumumanbHble pecypcbl MUHTEPHET):
No
n/n
1 AnekmpoHHas bubnuomeka 3H6 BI'Y
2 OrnekmpoHHo-bubnuomeyHas cucmema "KoHcynbmanm cmydedma” hitp://www.studentlibrary.ru/

Pecypc



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6699&TERM=%D0%AF%D1%80%D1%8B%D1%88%D0%B5%D0%B2,%20%D0%9D.%D0%93.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/index.php?page=book&id=212909
http://www.studentlibrary.ru/

AnekmpoHHO-6ubnuomeyHas cucmema «JlaHb» https://e.lanbook.com/

BAnekmpoHHO-6ubnuomeyHas cucmema « YHugepcumemckasi bubnuomeka online» https://biblioclub.ru/
HayyHas anekmporHasi bubnuomeka http://elibrary.ru

3AnekmpoHHbIl Kypc «Memodel uccredosaHust deghekmoobpaszoeaHusi 8 Kpucmariax»
https://edu.vsu.ru/course/view.php?id=11716

o (Obh|w

16. MNMepeyeHb y4eOHO-MeTOAMYECKOrO obecnevyeHns AN CaMoCTOATEeNIbHOWN paboThbl
(y4ebHo-memoduyeckue pekomeHOauuu, nocobusi, 3ad0avyHuUKU, MeEMOOUYECKUE yKa3aHUSI 10 8bINOJIHEHUIO
rnpakmu4eckux (KOHmMpoJsibHbIX) pabom u 0p.)

Ne n/n NcTouHnk
yHKTHI 1 — 3 a), myHKTHI 4 — 7 0)

17. O6pa3oBaTesfibHble TEXHONOrMU, UCNosib3yemMble Npu peanusauum y4eoHom
OUCLUMNIINHBbI, BKIIOYaaA AUCTaHLUMOHHbIE OOpa3oBaTesibHble TEXHONOrMu
(AOT), anekTpoHHOe o6yyeHue (D0), cmewaHHOe OOyYeHue:
Mpn peanusaumm OuMCUMNAWHBI  NPOBOAATCA fekumn (BBOgHass W NO  pasgenam
ANCUMNNNHBI), CEMUHAPCKNE 3aHATUA (NpobnemMHble, ANCKYCCUOHHbIE U T. A.), NPOBOAUTCA
Tekywaa aTTectauusi, camoctosTenbHass pabota no AgucuMniavHe WNU OTAENbHbIM ee
pasgenam u T. 4.
B cnyyae nepeBoga CTyQeHTOB Ha AUCTaAHUMOHHOE OOyyYeHue aucumninHa MoxeT ObiTb
peanu3oBaHa C [MOMOLLLI 3MEeKTPOHHOro Kypca Ha obpasoBaTenbHoM nopTtane BIY
https://edu.vsu.ru/course/view.php?id=11716

18. MaTtepmanbHO-TeXHU4YecKkoe obecnevyeHne QUCLUNIIUHDbI:
MynbTumeguinHoe obopydoBaHue LA YTEeHUs NeKUMA C UCMONb30BaHMEM 3NEKTPOHHbIX
npeseHTaumn.

19. OueHoYHbIe cpeAcTBa AN NPOoBeAeHUs TeKyLleiln U NPOMeXyTOYHOWN aTTecTauum
MopAadoK OUEHKM OCBOEHUs obydawwumuca yd4ebHoro MaTepuana onpegensieTcs
coepXaHUeM crieayoLmx pa3aenos ANCLUUMIUHBIL:

Ne HavmeHoBaHue Nuankatop(bl)
n/n pasgena KomneTteHuumn OOCTUXEHNS OueHouHble cpeacTea
AVNCLMMINHBI KomneTeHuMn
(mogy

ns

CnekTparnbHble MeToAbI OrliK-1 OriK-1.1 MpakTUKOOpPMEHTUPOBAHHbIE
1 nccnegoBaHms Orik-2 OrK-1.2 3apaHua / gomaluHme
OnnK-3 OnK-1.3 3apaHvs

OrK-2.1
OrliK-2.2
OrliK-2.3
OrK-3.1
OlK-3.2

lMpoune onTuyeckue n OriK-1 OrK-1.1 MpaKkTMKOOPUEHTUPOBAHHBLIE

MarHeTOXMMU4eCKne MeToabl Or1K-2 OrliK-1.2 3agaHuna / gomallHme

OrlK-3 OrlK-1.3 3agaHung

2 OrK-2.1

OrK-2.2
OrnK-2.3
OrnK-3.1
OlK-3.2

Pe3oHaHcHas cnekTpockonus OriK-1 OrK-1.1 MpaKkTMKOOPUEHTUPOBAaHHbIE

Orik-2 OrlK-1.2 3apaHua / gomaliHme

OrllK-3 OlnK-1.3 3agaHus

3 OrK-2.1

OrliK-2.2
OliK-2.3
OriK-3.1
OrllK-3.2



https://e.lanbook.com/
https://biblioclub.ru/
http://elibrary.ru/
https://edu.vsu.ru/course/view.php?id=11716
https://edu.vsu.ru/course/view.php?id=11716

OrneKTpOoHHas CNeKTPOCKoNus OrnkK-1
OlK-2
OlK-3

OmnK-1.1
OmnK-1.2
OMnK-1.3
OrK-2.1
OrK-2.2
OnkK-2.3
OmnK-3.1
OlnK-3.2

MpaKTKOOPUEHTUPOBAHHbIE
3apaHua / gomaliHme
3agaHus

Macc-cnekrtpomeTpus OrlK-1
OnkK-2
OnK-3

OlK-1.1
OlK-1.2
OlK-1.3
OrK-2.1
OrliK-2.2
OrliK-2.3
OliK-3.1
OrllK-3.2

[MpakTUKOOPMEHTUPOBAHHbIE
3agaHusa / gomalluHme
3afaHus

[OndpakumoHHble MeToabl Orik-1
uccrnenoBaHus Orik-2
OrlK-3

OlK-1.1
OrlK-1.2
OlK-1.3
OrlK-2.1
OrlK-2.2
OrliK-2.3
OliK-3.1
OrlK-3.2

MpakTUKOOPUEHTUPOBAHHbIE
3agaHua / gomalluHve
3afaHusa

OneKTpoHHas 1 aToMHas OrnkK-1
curnosas
MMKPOCKOMNUSA OriK-2
OrK-3

OlK-1.1

OlK-1.2
OlK-1.3
OrkK-2.1
OrliK-2.2
OlK-2.3
OlK-3.1
Ol1K-3.2

MpaKTMKOOPUEHTMPOBAHHbIE

3agaHusa / gomaluHme
3agaHus

MpomexyToyHas aTTecTauums

dopma KOHTPONA — 3a¥yem € OUeHKoU

MepeyveHb BONpocoB

20. TunoBble OLUEHOYHbIE CpeaAcTBa U MeToOUYECKMe MaTepuanbl, onpeaensiowme

npoueaypbl oueHnBaHunsA

20.1 TeKyLM KOHTPOSIb YCNeBaeMoCcTH

KOHTpOJ‘Ib ycneBaemMocCTu no gmcunniimHe ocyuecTBiideTcd C NOMOLLbHO crneayrwmnx

OLIEHOYHbIX CPEACTB:
- MNpeseHTauma pedepartos
- KoHTponbHble paboTbl;
- YCTHbIN onpoc.

MpuMepbl KOHTPONBHLIX paboT

KoHTponbHasa paboTta Ne1

1. TlloHatune KOPPEKTHO NOCTaBJIEHHbIX 3ada4y B MateMaTUuKe.

2. [lpupoaa asneHun gmna-, napa- n beppomarHetmama. 3akoHbl Kiopu n Kiopu-Benca.

KoHTponbHasa paboTta Ne2
1. Ondpakums peHTreHOBCKMX NyYen Ha KpucTannax (3akoH Bynbda-bperra).
2. OhdekT 3eemaHa (NnoBegeHUE ANEeKTpoHa B MarHUTHOM More).

BbinonHeHne KOHTPONbHbLIX paboT oLeHMBaeTcs No NATMGannLHoN cucteme.




20.2 NMpomMexyToyHasa aTrecTauusa

Ecnn cTyaeHT BbINOMHAET npe3eHTaumio pedepata Ha MNOSIOKUTESbHYKO OLEHKY U UMeeT
NONOXUTENbHbBIE OLEHKN MO KOHTPOSbHbIM paboTaM M YCTHbIM Onpocam, TO eMy MOXET ObITb
BbiCTaBneH AMddEepPEHUNPOBaAHHbIN 3a4eT «aBTOMATOM» KakK CpedHsisi OueHKa Mo TEeKyLuMm
aTTectauuam. B cnyyae HeyaoBneTBOPUTENbHbLIX OLLEHOK UMW B Crlydae Hecornacus cTygeHTa c
npeasioXKeHHOM OLEeHKOW, NPOBOAUTCA cobeceoBaHNE MO NEPEYHI0 BOMPOCOB K 3a4eTy

N o

10.

11.

12.

13.

14.

15.
16.

17.

18.
19.

20.

21.

MepeyeHb BONPOCOB K 3a4eTy:

MeTogbl onpefeneHnsa duanyecknx cBonCTB. Pusmyeckas Teopuss metoga. lpsimasa um
obpaTHaa 3agaynm usmyeckoro metoga. lMoOHATME KOPPEKTHO MOCTaBMEHHbIX 3agad B
MaTemMaTuKe.

OrieKTPOMarHUTHoe U3riydYeHne - OCHOBHbIE XapaKTePUCTUKM U3NyYeHusa (YactoTa, ANvHa
BOJIHbI, BOSTHOBOE YMCIO0).

AbcopbumMoHHaa crnekTpockonus B BuAUMOW U yrbTpaduonetoson (YP) obnactsx.
BaneHTHble, gedopMauUNoHHbIE, KPYTUNbHbIE KonebaHums monekyn. [MpuHuun dpaHka—
KoHpoHa. 3akoH byrepa-JlambeTta-bepa. KonebatenbHble cnekTpbl NOrfoweHus.
Knaccuueckas mogenb konebaHua OByxaTOMHOWM Mosiekynbl. KonebaHusi monekynbl B
NPUBAMXKEHNUN FAPMOHMYECKOro U aHrapMoHudeckoro ocuunnaTopos (kpueaa Mopse). UK-
crnekTpockonuss - TexHuka n metoaumku (MK-npospadvHble maTepuanbsl, NPUroToBreHue
obpasuos).

PeHTreHoBCkOE u3ny4YeHWe M ero B3ammogencteme c BewecTtBoM. OnacHble ¢akTopbl
PEHTreHOBCKOro M3nyyYeHusi. YCTPOMCTBO COBPEMEHHOW PEeHTreHOBCKOW Tpyobku. Metoa
perncTpaunm peHTreHOBCKUX fy4en.

Tunbl n Npupoaa BO3HUKHOBEHUS PEHTFEHOBCKMX CNEKTPOB. 3akoH Moanu.

Ondpakumss  peHTreHOBCKMX  Niyyer Ha  kpuctannax  (3akoH  Bynbda-bperra).
PeHTreHoCTpyKTYpHbIM aHanua (MetoA Jlaya n metog nopoLuka).

PeHTreHoMasoBbIn aHanuMs. AHanmM3 Mo BTOPUYHOMY PEHTrEHOBCKOMY  U3NyYEHUIO
(peHTreHoNyopecLUeHTHbIN)

PeHTreHoBCcKaga gudpakromeTpusi.

BonHoBble npeactaeneHus e bpouns. 3nektpoHorpady Bupns, cxema akcnepumeHTa.
Mcnonb3oBaHue CEKTOPHOro yCTponcTBaa. BosmoxHocTn n HeZocTaTKn
anekTpoHorpaduyeckoro metoaa.

OTKpbITME HENTPOHA. TennoBble HEMTPOHLI. HenTpoHorpadus n ee BO3MOXHOCTH.
MexaHu3ambl  MOHM3aUuK  (MonekynsapHas, AauccoumnaTtmeHas). Cnocobbl  MOHM3aALUK
(3NeKkTpoHHbIM  yaap, OTOMOHM3AUUS, XUMUYEcKass WOHM3auusi, KOMOMHMPOBAHHbIE
MeToAbl).

KpmBaa adpdekTMBHOCTM MOHM3aUMM WMOHOB. [lapameTpbl MOHOB, M3y4YaeMblX B Macc-
cnekTpoMmeTpax. YCTPONCTBO MOHHOMO UCTOYHUKA.

MpuHUMNManbHaa cxema MarHMTHOrO MaccC-CnekTpoMeTpa (pacyeT pagvyca KpUBU3HDI
TpaeKkTopun OBUXKEHUSI MOHOB).

BpemsanponeTHbIn Macc-cnekTpomeTp.

[MoBedeHne BeLWECTB BO BHELWHEM MarHUTHOM none. MarHutHass BOCMPUUMMYMBOCTb
BELLECTB.

Mpupoga siBneHun gua-, napa- u peppomarHetTnama. 3akoHbl Kiopu u Kiopu-Beica. MNetns
rmctepesunca. KcnepMMeHTanbHoe onpegenexHme nonpaesku Benca.

N3mepeHne marHuTHon BocnpumnmymnsocTu (Metoapl 'yu, KeuHke, ®apages).

ObpekTt 3eemaHa (noBegeHve 9nekTpoHa B MarHUTHOM none). Ycnosue OJlP. Bug
cnektpa OlNP n ocHoBHble NapameTpbl NMHMKM cnektpa JlP (pe3oHaHcHOe 3HayeHue
HaNPsXXEHHOCTU MarHUTHOrO NONsA U g—akTop, MHTEHCUBHOCTb, LUMPUHA 1 hopMa NNHUN).
PacwenneHnue curHana 3lNP npu B3anumMogencTBum C OAHUM U HECKONbKUMW siApaMu.
brnok-cxema cnektpomeTtpa OJlMP, ocobeHHOCTM aKkcnepumMmeHTa. [ocToMHCTBA W
orpaHu4eHns MeToaa.

MeTtoa sigepHoro marHuTtHoro pesoHaHca (AMP). CywecTBytowwme Tunbl sgep atoMoB U UX
MarHUTHble CBOMCTBA. ONEKTPUYECKMI KBAAPYNOSbHbI MOMEHT fapa. Puanyeckne oCHOBbI



http://www.xumuk.ru/encyklopedia/1941.html

AMP. CHATMEe BbIPOXAEHUS CMUHOBBLIX COCTOSHWA B MNOCTOSHHOM MarHUTHOM Mofne.
YcnoBue pe3oHaHca.

22. Xumunyeckunn casur B cnektpax AMP. KoHcTaHTa akpaHMpoBaHus sapa.

23. bnok-cxema cnektpomeTpa AMP u ee otnuune ot cxembl IM1P.

OnucaHue KpuTepuMeB M LIKanbl OLUEHMBAHUA KOMMeTeHUuN (pe3ynbTaToB OOYy4YeHus) npu
NPOMeXyTO4YHOM aTTecTauuu, NpoBOAUMON B TPaaMUMOHHOW hopme no GuneTam:

Ona oueHnBaHUsA pesynbTaTtoB o0yyYeHuss Ha AndpdepeHUnpoBaHHOM 3a4veTe MCMOoNb3yTcs
cnegyoLime nokasartenu:

- BfageHue MOoHATUMHbIM annapaTtoM XuMun aedekToB (TeopeTU4yeckKUmMum OCHOBaMM
ANCLUMNNHBI),

- CMNOCOBHOCTb  MMMKCTPMpPOBaTb OTBET npuMepamu, akTamu, AaHHbIMW  Hay4HbIX
nccregoBaHun,

- MNPUMEHSITb TeopeTU4eckme 3HaHWUs AN pPeleHUs NpaKTUYEecKUX 3agady Mno  OueHKe
KOHLIEHTPALUN N 3HEPIrMM 00pa3oBaHUs ToOUEeYHbIX AedEKTOB B KpucTannax,

- 3HaHNEe COBPEMEHHbLIX METO0B 3KCMNEPUMEHTAarNbHOro HabnwaeHUs aedeKkToB B KpUcTannax.

[na oueHuBaHuA pes3ynbTaToB 0bOyyeHusi Ha AnddepeHUMpoOBaAHHOM 3ayeTe WUCMoNb3yeTcs
LLKana: «OTMYHO», «XOPOLLO», KYAOBINETBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.

CooTHoLLeHMe nokasaTenen, KpUTEPUEB U LLKasbl OLleHMBaHWUSI pe3ynbTaTtoB 0by4YeHus.

YpoBeHb
Kputepumn oLeHnBaHUA KOMNeTEHUNI chopmupoBaHH | LLkana oueHok
ocTH
KOMMEeTEeHLU N
MonHoe cooTBeTcTBME OTBeTa obyvaroweroca BCeM MoBbILWEHHDI OTnunyHo
nepeyvncrieHHbIM KpUTEPUSAM. N YPOBEHb
Ob6yvatownnca B NOMHOM Mepe BnageeTr MNOHATUIAHBLIM
annapaTtoMm XxvMun AedeKkToB (TeopeTU4eCcKUMM OCHOBaMM
ANCUMNANHBI),  cnocobeH UINNCTpupoBaTb  OTBET
npumepamn, aktamu, SaHHbIMU Hay4YHbIX WCCreaoBaHuWN,
NPUMEHATbL  TEeOpeTUYeCKMe  3HaHWs  And  pelleHus
NPakTU4eCKUX 3adad Mo OUeHKe KOHLEHTpauum un 3Heprum
00pasoBaHua ToYeYHbIX AedeKTOB B KpucTannax, 3HaeT
OCHOBbl  COBPEMEHHbIX  METOOO0B  SKCMEPUMEHTanbHOro

HabngeHns 4edeKkToB B KpucTannax.

OTBET Ha KOHTPOSIbHO-U3MEPUTENbHBLIN  MaTepuan He basoBbii XopoLlo
COOTBETCTBYET OOHOMY U3 MEPEeYUCTIEHHbIX NoKasaTenemn, Ho ypOBEHb
obyyvatommncs paet npaBuIibHbIE OTBETHI Ha
AONOMHUTENbHbIE BONPOCHI. HeaocTtaTtouHO AEeMOHCTpupyeT
YyMEHME NPUMEHATbL TEOpPEeTMYECKUe 3HaHWA AN pelleHus
CUTYaLMOHHbIX NPaKTUYECKMX 3a4au.

OTBeT Ha KOHTPOSIbHO-U3MEPUTENbHbLIN  MaTepuan He Moporosbin YposneTsop
COOTBETCTBYET [BYM W3 MEPEYUCNEHHbIX MOKa3aTenewn. YPOBEHb UTENbHO
3HaHwne OCHOBHOIO y4yebHoro mMaTepuana,
NpeayCMOTPEHHOro NpOrpamMmon; OTBeT HenonHbin, 6e3
00OCHOBaHMN, OOBSACHEHMI, C owubkamu, KOTopble
YCTPaHAKTCS no OOMNOSMHUTESNBbHBIM BOMpocam
npenogasarens.

OTBeT Ha KOHTPOSIbHO-U3MEPUTENbHbLIN  MaTepuan He - HeynosneTs
cooTBeTCTBYeT  nobbiM  TpeM U3  MNepeyUCreHHbIX OpUTENBLHO
nokasarternem.

3HaHMA HecucTemaTuyeckue, OTPbIBOYHbIE; B  OTBeTax
aonylieHbl rpybble, npuHUMNUanbHble OWWOKKW, KOTOpble He
YCTPaHSAKTCA NOcne HaBogsLMX BONPOCOB npenogasaTens.




