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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Hear ocBoenusi aucuunauubl: [lomydeHue mnpeACTaBICHH O OPUPOJEC  HU3IYYEHUSA
HU3KOTEMIIEPATYPHOI U  BBICOKOTEMIEPATypHOM  IUIa3Mbl, OCBOEHHUE TEOPETHUYECKHX OCHOB
CHEKTPOCKOMUHU IJ1a3Mbl M MPAKTUUYECKUX HABBIKOB CIIEKTPAJIbHOIO OIpE/eieHHs] €€ MapaMeTpoB C
MOMOIIBIO CHCTEM cOopa JaHHBIX U UX MPOTrPaMMHON 00paboTKH
3agauyu AUCHMILINHBI
- 00yueHHE OCHOBAM TEOPUU aTOMHBIX U MOJIEKYJISIPHBIX CIIEKTPOB;
- [IOJIy4€HHE IPAKTHUYECKUX HABBIKOB CIIEKTPAIILHOTO OIPEIETICHISI OCHOBHBIX MTApaMETPOB
IU1a3MBl;
- 03HaKOMJICHHE C COBPEMEHHBIMU METO/IaMU M CHCTEMaMU aBTOMAaTU3HPOBAaHHOTO cOopa 1
00pabOTKH CIEKTPOCKOMMYECKUX JaHHBIX.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
ITK-1 T'oroB anamusupoBath | UJ1-3mk-1 Biageer 3HATb!
1 MOJICIUPOBATh MPaKTUYECKHUMH HaBbIKAMHU - OCHOBBI TCOPHH aTOMHBIX U
TEXHOJIOTMYECKHUE CHEKTPAILHOTO onpeneicaust | MOJICKYIAPHBIX CIICKTPOB,
IPOIIECCHI, UCIIOJIb3YEMbIC B | OCHOBHBIX ITapaMeTPOB HU3KO- | ~ OCHOBHBIC COBPEMCHHBIC METO/IBI
aTOMHOM 3HEPreTUKe, U BBICOKOTEMIIEPATypPHOU AUATHOCTHKH ILTA3SMBI.
TEPMOSICPHBIX J1a3Mbl
HCCIICIOBaHUSIX, YMETb.
IUIa3MCHHBIX YCTAHOBKAX - MPAKTUICCKHU MPUMEHUTH METOIbI

KOJINYECTBEHHOM CIIEKTPOCKOIHHU B
WCCIICIOBAHMSIX TUIa3MBl;

- OCYILECTBJISATH JINTEPATYPHBIH MMOKCK,
aHAJM3UPOBATh HAYYHO-TEXHHUUYECKYIO
UH(OPMAIIHIO U YMETh BEIOUPATh
ONTUMAITbHBIC PEUICHUS 3a1a4 110
CHEKTPOCKOIINHY;

- BBITIOJIHATH OLIEHKU H3ITy4aTeIbHBIX
CBOWCTB IJIa3MBbI C 33/IaHHBIMU
IapaMeTpaMu U Fre€OMETPUEN.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHOM 00pa3oBaTenbHON MporpamMme
[Tpuxmnannas gu3uka mia3Mbel U yOopaBiseMblil TepMosiaepHblil cuHTe3 (nanee — OITOII), HampaBneHus
noarotoBku 14.04.01 Snmepnas »HepreTMka W Teruiohu3WKa, YpPOBEHb OOpa30BaHUS: BBICIIEE
o0Opa3oBaHHe - MaruCTpaTypa.

Tpe6OBaHI/ISI K BXO/IHBIM 3HAHUAM U YMCHHAM:
- 3HaTh 3HATh JUCIUITIIMHBI ((HpI/I60pBI N TCXHUKA SKCIICPUMCHTa» U «MeToapl TMarHOCTUKHU
IJ1a3MbI»

Pe3ynbraThl 00y4eHus1, MOTydYeHHbIE P OCBOCHUH TUCIMITIMHBI, HEOOXOIUMBI IPU BBITOJTHEHUN
BBIMTYCKHOMN KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
33| E KonrakTHas pabora CP o
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OHepreTuyeckue 20 2 2 1 - - - - - - 17 - IlodzomogKa K neKyuiemy KOHmpoio:
CIIEKTPHI aTOMOB IToBTOpEeHNE MaTepuana o pasiery
11 OHepreTuyeckue 20 2 1 - - - - - - 17 - "DHepreTUyecKue CIeKTpsl aTOMOB"

CIICKTPBI aTOMOB

Ilodzomoeka pacuemno-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpayecKoro
3aJaHus BBIIOJIHACTCA YE€PTEIK KOHCTPYKIIUU.
J171s BBITIOTHEHHS YePTEKEH BBITTONHSIIOTCS
MpeaBapUTEIbHBIC pACUETHl OCHOBHBIX
moKasareseld, KOTOpbIe YKa3bIBAIOTCS Ha
gepTeke. 3aJaHue BBIOTHICTCS
WHIWBUIYAIBHO 0 BapuaHTaM. B kauecTBe TeM
3aJJaHus TPUMEHSFOTCS CIICAYIOIIHE:
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 110 TabopaTopHOi paboTe
HEO0XOIUMO NPEBAPUTEIFHO U3YyIUTh TEMY U
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
TaK K€ U3YYUTH BOIIPOCHI BAPUAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
pazzene "DHepreTuueckue CeKTpbl aTOMOB"
MaTepHuainy.

1lo020mo6Ka K ayOumopHnovim 3aHAmMuAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Ilo020moeka Kk KOHMPOILHOU padome:
H3yueHne matepualnoB 1o pazaeny
3HepFeTH‘IeCKI/I€ CIIEKTPbI aTOMOB U
MTOATOTOBKA K KOHTPOJIBHOU paboTe
Camocmoamenvnoe uzyuenue




meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTENIBHOTO MaTepHaia o paszierny
"DHepreTUyecKue CIIeKTpsl aTOMOB"
H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:

[1], c. 87-145
[5], ctp. 9-28

2 OHepreTuyecKue 20 17
CIIEKTPBI MOJIEKYJI
2.1 OHepreTuvyecKue 20 17

CIICKTPBI MOJICKYJI

Iloozomoeka K nabopamopnoii pabome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1aud BBITIOJHEHUS JTaO0OPaTOPHON paboThI, a
TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "DHepreTuueckue CreKTpbl MoJeKy"
Marepuany.

Iloozomogka K meKywemy KOHmMpOo.Jiio:
[ToBTOpeHne MaTepHuana 1mo pa3uaey
"DHepreTHYECKUE CIEKTPhI MOJIEKYT"
Ilodzomoeka pacuemno-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpaUIecKoro
3aJJaHHs BBITIOJTHACTCS YePTEK KOHCTPYKITHH.
J171s1 BBITIOJIHEHUS YePTEXKEN BBITTOJIHSIOTCS
MIpeIBapUTENIbHbIE PACYETh OCHOBHBIX
MoKazaresei, KOTOPhIe YKa3bIBAIOTCS Ha
yeprexe. 3aJlaHue BBIOIHACTCS
VMHIMBUAYATBHO TI0 BapHaHTaM. B kauecTBe TeM
3a/1aHus MPUMEHSIOTCS CIIeTYIOIIHe:
IloozomoeKka K ayOumopHvim 3aHamusam.:
[IpopaboTka JIeKIIuH, BHITOTHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomoeka K KOHmMPOLHOU pabome:
N3yyenue MatepuaioB 1o pasaeny
DHEPreTUYecKue CIeKTpbl MOJIEKY U
MOATOTOBKA K KOHTPOJIBHOU paboTe
Camocmoamenvnoe uzyuenue
meopemuueckozo mamepuana: Vzyuenve
JIOTIOJTHUTEIFHOTO MaTepuaa Mo pa3aeny
"DHepreTU4ecKue CIeKTPBl MOJIEKyI"
H3yuenue mamepuanos numepamypHvix
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UCHOYHUKOB:
[2], c. 142-145
[5], cp. 29-41

Wzny4atenbHble
CBOWCTBa
HU3KOTEMIIEPATYPHOI
TUIA3MBI

22

16

3.1

WsnyuarenbHble
CBOWCTBa
HU3KOTEMIIEPATYPHOH
TUIA3MBI

22

16

Ilod2omogKa K meKyuiemy KOHmMpoio:
[ToBTOpeHNe MaTepHaa 1mo pasaey
"Uznmy4aTenbHBIE CBOWCTBA
HU3KOTEMIIEpaTypHOH 1m1a3mMbl"

Iloozomoeka pacuemuo-zpaguueckozo
3adanua: B paMkax pacueTHO-TpaUIecKoro
3a[JaHHs BRITIOJTHACTCS YePTEK KOHCTPYKIIHH.
J171s1 BBINIOJIHEHUSI UepTEekKEHN BBIOJIHSOTCS
npeaABapUTEIbHBIC PACYETBl OCHOBHBIX
Iokasartesel, KOTOpble YKa3bIBalOTCs Ha
yeprexe. 3allaHue BBIOJIHACTCS
WHAWBUIYaAJIbHO IO BapUaHTaM. B xauecTBe TEM
3aJaH}s IPUMEHSIOTCS CIIeAYIOIINE:
Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHAN 110 JIAOOpaTOpHOH paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3a[jau BBHITIOJHEHNUS Ta00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 U3yYEHHOMY B
paznene "M3nydyarenbHble CBOMCTBA
HU3KOTEMIIEpaTypHOIl MIa3Mbl" MaTepHaiy.
Ilo0zomogKa K ayOumopHslM 3aHAMUAM:
[IpopaboTka JEeKINH, BEIOTHEHUE U
MOJICOTOBKA K 3amuTe jab. paboTh
CamocmosamensbHnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"U3nyuyaTenbHble CBOWCTBA
HU3KOTEMIIEpaTypHOH miaa3mbl”

H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[2], c. 123-152
[5], ro. 2, cTp. 42-82

OCHOBBI
KOJINYECTBEHHOM
CIIEKTPOCKOIHH

22

10

Iloozomoexa K npakmuyecKum 3aHAMUAM:
Nzyyenne marepuana no pazaeny "OCHOBBI
KOJIMYECTBEHHOH CIIEKTPOCKOITHH IIa3MbI"

6




I1J1a3MBbI

4.1

OCHOBBI
KOJINYECTBEHHOM
CIEKTPOCKOITHH
IJIa3MBI

22

10

MOJITOTOBKA K BBIMOJIHCHUIO 3aJaHUI Ha
MPAKTUYCCKUX 3aHATUIX

Camocmoamenvnoe uzyuenue
meopemuyeckozo mamepuana: VI3yaenne
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaerry
"OCHOBBI KOTMIECTBEHHOH CIIEKTPOCKOIIHU
TUTa3MEI"

Iloo2omoeka K KOHmMPOILHOU padome:
Wzyuenne maTepuaios mo paszuery OCHOBEI
KOJIMYECTBECHHOH CIIEKTPOCKOITUH I1Ia3MbI H
MOJITOTOBKA K KOHTPOJIBHO# paboTte
Ilodzomoeka domauinezo 3a0anus:
[ToaroroBka qOMaITHETO 3aJaHUS HAIIpaBJICHA
Ha OTPabOTKY YMEHUIl pelIeH s
npodecCHOHATIBHBIX 3a1a4. JloMalHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3Jieie
"OCHOBBI KOJIMUYECTBEHHOM CIIEKTPOCKONIUU
m1asMel" MaTepuany. JJOnoIHUTENBEHO
CTYICHTY HEOOXOIUMO U3YyIUTh JUTEPATYPY U
pa3o0paTk MPUMEPHI BHITOTHEHUS TTOTOOHBIX
3amanuil. [IpoBepka JOMaIIHEro 33 aHus
MIPOBOUTCS T10 MPEACTABICHHBIM THCHMEHHBIM
paboram.

Ilo020moeKa K meKyuiemy KOHmpoJiio:
IToBTOpenune maTepuana 1o pasaeny "OCHOBBI
KOJINYECTBEHHOH CIIEKTPOCKOIUH IIa3MbI"
Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHU TI0 JTAO0OpaTOpHOU paboTe
HEOO0XOIUMO TIPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOoTKU Pe3yNIbTATOB 110 H3YYCHHOMY B
paznene "OCHOBBI KOJTMYECTBEHHOM
CIIEKTPOCKOITNY TUIa3Mbl" MaTepuany.
Ilooz0moexa K ayoumopHbLyM 3aHAMUAM:
IIpopaboTKa JIEKIIHH, BBITOJHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI

H3yuenue mamepuanog numepamypHuvix
UCHOYHUKOB:

[1], c. 390-472




Mertoap! ciekTpaibHOU
JIUarHOCTUKU
PaBHOBECHOU U
HEpaBHOBECHOM
HU3KOTEMIIEPATYPHOI
I1a3MBbI

20

5.1

Meronpl crieKTpanbHOU
JIMarHOCTUKHU
PaBHOBECHOU U
HEpaBHOBECHOH
HU3KOTEMIIepaTypHOU
IITa3MBbI

20

Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JJaOopaTopHOW padbore
HEO0OX0AMMO TPEIBAPUTEIBEHO U3YUHTh TEMY U
3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ N3y4UTh BONPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszene "MeToIbI CIEeKTPATbHON TUAarHOCTHKA
PaBHOBECHOU U HEPABHOBECHOM
HU3KOTEMIIEpaTypHOI! I1a3Mbl" MaTepHaiy.
Ilo020mogKa K meKyuiemy KOHmMpOoIo:
IToBTOpeHune maTepuana mno pasaeny "MeToabl
CIEKTPAJIbHOM TUarHOCTUKU PABHOBECHOU U
HEpaBHOBECHOW HU3KOTEMIEepaTypHOIl MIa3Mbl"
Ilodzomogka K ayoumopHlm 3aHAMUAM:
[IpopaboTKa JICKITUH, BBIMOJIHECHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka KoMaIIHETO 3a1aHUS HAIIPaBICHA
Ha OTPabOTKY YMEHUH pelIeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3aaHue
BBIJJAETCS CTYACHTAM I10 U3yYCHHOMY B pa3Jielie
"MeTo/ibl CIEKTPAIBHON THAarHOCTUKH
PaBHOBECHOU U HEPAaBHOBECHOM
HU3KOTEMIIEpaTypHOIl M1a3Mbl" MaTepHaiy.
J1OTIOTHUTEIBHO CTYICHTY HE0OXO0AUMO
U3YYUTH JIUTEPATypy U pa3odpaTh MpUMEPEI
BBITIOJTHEHHS IOR00HBIX 3aanuil. [IpoBepka
JIOMAIITHET0 3a/JaHus! POBOJMUTCS 1O
IIPE/ICTaBICHHBIM TUCEMEHHBIM paboTaMm.
Ilo020mo6Ka K KOHmMPOIbHOU padome:
W3y4yenne marepnasioB 1o paszaery Metost
CHEKTPaNbHOW AMarHOCTUKH PABHOBECHOI U
HEPABHOBECHON HU3KOTEMIIEPATypPHOU I1a3Mbl
Y TIOJITOTOBKA K KOHTPOJIBHOHM paboTe
Iloozomoexa kK npakmuuecKum 3aHAMUAM:
N3ydenne matepuana mo pazaeny "Metoas
CIEKTPaJIbHOM TUarHOCTUKU PABHOBECHOM U
HEpaBHOBECHOW HU3KOTEMIIEpaTyPHOIl IIa3Mbl"
MIOZIrOTOBKA K BBITIOJIHEHUIO 3aJaHNi Ha
NPAaKTHYECKNX 3aHATHIX
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CamocmoamensHoe usyuenue
meopemuueckoz2o manepuana: N3ydenne
JIOTIOJIHUTEIBHOTO MaTepuaa o pasjery
"MeToabl CIIeKTPaTbHOW AHarHOCTHKH
PaBHOBECHON U HEPABHOBECHOU
HU3KOTEMIIEpaTypHOH 1m1a3mMbl"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[3], c.74-147
[4], c mepBoOii CTpaHUIIBI TIO MTOCIIETHIOIO
[6], rn. 2, cTp. 29-52

6 Kparkue ocHOBEI 20 16 Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
(bu3uKy J1a3epoB [ToBTOpenune Matepuana no pasaeny "Kpatkue
6.1 Kparkue ocHOBEI 20 16 OCHOBBI (DPM3HUKH J1a3epoB"
(bu3KKH 1a3epoB Ilodz0mogKa K ayoumopHsim 3auamusm:
IIpopaboTka JIeKIHH
Ilo020moeKa K KOHmMPOIbHOU padome:
Wzydaenne maTepuainos 1o pasaeny Kpatkue
OCHOBBI (PM3UKH JIA3€POB U MOATOTOBKA K
KOHTPOJBHOI1 pabote
CamocmosamensbHnoe usyuenue
meopemuyueckozo mamepuana: VI3yaenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"Kpatkue ocHOBBI (pU3HKH Ja3epoB"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[2], c. 152-154
7 JlunarHocTuka 20 12 Iloozomoeka K meKyuwiemy KOHmMpOJiio:
BBICOKOTEMIICPATYPHOM [ToBTOpeHNe MaTepHaa 1mo pasaeny
J1a3Mbl " JIlnarHoCTHKa BBICOKOTEMIIEpATypPHOM M1a3Mbl"
7.1 Jwnarnocruka 20 12 Iloo2omogka K ayounmopHbiv 3aHAMUAM:
BBICOKOTEMIICPATYPHOM [IpopaboTka IeKIwu
J1a3Mbl Ilo020mo6Ka K KOHMPOILHOU padome:

W3yuenne maTepuanoB Mo pasaeny
Jlnarnoctuka BbICOKOTEMIIEPATYPHOII IJIa3Mbl U
MOATOTOBKA K KOHTPOJIBHOU paboTe
Camocmoamenvroe usyueHue
meopemuueckozo mamepuana: V1syaenue
JIONIOJTHUTEIBHOTO MaTepuala o pasaeny
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"JInarHOCTHKa BBICOKOTEMIIEPaTypHOU Mia3Mel"
H3yuenue mamepuanoe 1umepamypHbix

UCMOYHUKOE.
[7], ¢.14-22, 464-483

OKk3aMeH 36.00 - - - 0.50 - 33.50
Bcero 3a cemecTp 180.00 28 8 12 0.50 96 33.50
Hroro 3a cemecTp 180.00 28 8 12 2 - 0.50 129.50

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHbie KOHCYIBTAIIMU IO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositenbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpouis; [TA — npoMexyrodHas

aTTcCcTanuAa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Dnepeemuyeckue cnekmpul amomos

1.1. DHepreTnyeckure CeKTpbl aTOMOB

DHepreTUYecKkre CreKTpbl aToMOB. COCTOSIHUSI U KBAHTOBBIE YHCJA CBA3AaHHBIX JIEKTPOHOB B
aToMe. DIIEKTPOHHbIE KOH(UTYpaIIMN U TE€PMbl OCHOBHBIX COCTOSIHUN aTOMOB. YPOBHH HEPIHH U
CHEKTPBl aTOMHBIX dYacTUIl. CHEeKTPbl MPOCTHIX M CIOXKHBIX aromoB. [IpaBmma otOopa mist
M3MEHEHHUS COCTOSTHUI M3JIy4arolero aToma. .

2. 9H€D2€mu'{€CKM€ cneKkmpuol MOJEKYI

2.1. DHepreTuyeckue CeKTpbl MOJIEKYJ

DHepreTUYecKkue CHeKTphl MoJieKyd. [loTeHnuanbl B3aMMOJEUCTBHS ATOMHBIX YAaCTHIL.
KBaHTOBbIE uHMCHa [IBYXaTOMHOW MOJEKYJbl. OJEKTPOHHBbIE KOH(GUTYpallMH JIBYXaTOMHBIX
Mouiekyil. [loTeHImanpHble KpUBBIE TBYXaTOMHBIX MOJIEKYJ U MOHOB. DJIEKTPOHHO-KOJIEOATEIbHO-
BpalllaTeIbHbIE CIIEKTPHI MOJIEKYJ U MOJIEKYJIIPHBIX HOHOB..

3. HznyuamenvHole ceolcmesa HMS’KOI’I’I@MI’I@DCH’HVDHOZZ naasmol

3.1. U3ny4yarenbHble CBOMCTBA HU3KOTEMIIEPATYPHOM IUIa3MBbl

Tunel  paguanuoHHBIX —mepexonoB. HempepblBHOe  uw3nydeHue Imia3Mbl.  M3mydeHwue
CHEKTPAJIbHBIX JIMHUN: MHTEHCUBHOCTH, KOHTYpP M IIMpUHA. XapaKTEPHBIE CIEKTPbl U3Iy4EHUS
aTOMapHOW M MOJEKyJIspHOU Iua3Mmbl. [lepeHoc m3nyuenus B miuazme. OnTuyeckas TOJIIMHA.
PeaGcopbuusa wu3nmyyeHus. YpaBHeHHE IepeHoca u3nydeHus buOepmana-XoscreiitHa u  ero
peueHus..

4. Ocrosbl KonuYecmeennou CneKmpocKonuu niasmbl

4.1. OCHOBBI KOJIMYECTBEHHOMN CIEKTPOCKOMHHU IJIa3MbI

OcHOBBI  (OTOMETPUHM U H3MEPEHHME CIEKTPaJbHBIX HMHTEHCHBHOCTEH. CrekTpaibHas
amnmaparypa W TNPUEMHUKH H3IIy4eHHS. OTaJOHBl [UIMH BOJH M CIIEKTPAJILHOW IJIOTHOCTH
u3nydeHuss. CoOBpeMEHHBIH CIIEKTPOCKOITUYECKUI SKCTIEPHUMEHT. .

5. Memoouvl cnexkmpaibHOU OUASHOCIMUKY PASGHOBECHOU U HEePABHOBECHOU
HU3KOmMeMnepamypHou naasmbl

5.1. MeToapl cieKTpaJIbHOW JUAarHOCTUKU PABHOBECHOW M HEPABHOBECHOU
HU3KOTEMIIEPATYPHOH IJIa3MbI

AOCONIOTHBIE MHTEHCUBHOCTU CHEKTPAJIbHBIX JIMHUM, KOHTUHYYMa, MOJEKYJSPHBIX IOJIOC.
Konrtypsl cnextpanbhbix junuil (CJI). CamooOpamienne koHTypoB CJI. Metoabl crieKTpaabHOro
OTIpeNIeTICHUsT TMapaMeTPOB aTOMApPHOM M MOJICKYJSIpHOH TMaa3Mbl. OCOOCHHOCTH CHEKTPaTbHOU
JIMarHOCTUKU HEPAaBHOBECHOW M HeCTallMOHApHOM Iuia3Mbl. HenuueliHble ontudeckue 3¢ (eKTsl.
JusnexkTpudeckasi IPOHULIAEMOCTb U KPUTHYECKAsI MIJIOTHOCTD I1JIa3MBl..

6. Kpamxue ocnoewl chusuxu 1azepos

6.1. KpaTkue ocCHOBBI (PU3HUKH JTa3€POB

Onrtuueckre pe3oHaTopsl U ero Moabl. CIIOHTAaHHOE M BBIHYXJIEHHOE Hu3iayudeHue. MHBepcus
HacerneHHOCTH. [IpuHnmm paboTel na3epa. MexaHW3MBI M CIOCOOBI CO3JaHUS AKTHBHOM CpEIbI
na3zepoB. CBolicTBa nazepHOro u3nydeHus. OCHOBHbIE THUIIBI J1a3epoB. B3auMopeiicTBue nazepHoro
W3JIy4EHHUS C BEIIECTBOM..
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7. Huaenocmuka evicokomemnepamypHou nia3mol

7.1. lnarHocTrKa BBICOKOTEMIIEPATyPHOU MJ1a3Mbl

KopmyckynspHass amarHocthka. MUKpPOBOJTHOBass HHTEppepoMeTpuss U  pediekromerpus:
orpeziefieHue KOHLIEHTPALUU JJIEKTPOHOB M TMOJIOKEHHUS IUIa3MEHHOTo IIHypa. PeHTreHoBckas
criekTpockonus. JlazepHble METOIbl JAMArHOCTUKU: OIpPEACIICHHE I[MapaMeTpoB IUIa3Mbl TI0
OTPaXKEHUIO, MIPEIIOMIICHHUIO, MTOTJIOLIEHUIO H PACCESTHUIO JIA3ePHOTO U3ITY4YEHHUS..

3.3. TeMbl NPaKTHYECKUX 3aHATHH

1. OCHOBBI KOIMYECTBEHHON CIIEKTPOCKOIUHU. 3HAKOMCTBO € DKCIIEPUMEHTAIbHBIM
000pyI0BaHUEM U OCOOCHHOCTSIMH MPOBEACHHUS IKCIIEPUMEHTA 110 CHATHUIO TaHHBIX I10
CIEKTPaM HU3JIy4EHUs.;

2. MeTopl ClIEKTpaJIbHOM IMarHOCTUKY PAaBHOBECHOM M HEPaBHOBECHOM
HU3KOTEMIIEPATYPHOH IUIa3Mbl. 3HAKOMCTBO ¢ METOJAaMH OIIPEEICHHs 1apaMEeTPOB IIa3Mbl
10 PKCIIEPUMEHTAIBHBIM CIEKTPaM H3IIyYEHHs C yYETOM OCOOCHHOCTEH POBEIEHHOTO
SKCHEPUMEHTA U NapaMeTPOB HCII0JIb3YEMOT0 000PYA0BaHUS. .

3.4. Tembl 1a60paTOPHBIX padoT

1. Perucrpanus cnekTpa mia3mMbl. 3HAKOMCTBO CO CIEKTPAJIbHBIMU U PETUCTPUPYIOLIUMU
npubopamu. Perucrpanus criekTpa Ha ONTOBOJIOKOHHBIN criekTpoMeTp AvaSpec,
OTO’KJIECTBJICHHE CIIEKTPAIbHBIX JIMHHM, ONIpeIelIeHUe annapaTHON (GyHKIUHN nproopa,
KaTuOpOBKa CIEKTPOMETPA, OTy4YeHUE KPUBOW CEKTPAIbHON YyBCTBUTEIBHOCTH.

2. KonnuecTBeHHas CIEKTPOCKONUS. AHAIU3 YIUUPEHUS CIIEKTPAJIbHBIX JTUHUM 1
OnpeieJICHUE KOHLEHTPAUHU JIEKTPOHOB, ONPEIEICHUE TEMIIEPATYPHI I1JIa3Mbl [10 METOLY
OTHOCHUTEJIbHBIX UHTEHCUBHOCTEN. OnpeieieHne KOHLIEHTPalUK U TEMIIEPATyphl AIEKTPOHOB
110 THTEHCUBHOCTH HEMPEPBIBHOTO U3ITYUYEHHUS. .

3.5 KoncyabTanuu

N

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°K)

OO6cyxaeHne MaTepuaioB Mo KelicaM paszzena "DHepreTndeckue CreKTpsl aTOMOB"
OO6cyx1eHne MaTepualos o Keiicam pasjena "IHepreTH4eckre ClieKTpbl MOJIEKY"
OOcyxneHne MaTepuaJloB 1o  Keilcam  pasgena  "M3myuaTtenbHble — CBOMCTBa
HU3KOTEMIIEpaTypHOH Tu1a3mbl"

OO6cyxaeHne MaTepualioB 1o keiicaM paszzaena "OCHOBBI KOTMYECTBEHHON CIIEKTPOCKONIHUU
mia3mel”

OOcyxaeHne MaTepualloB IO KeicaMm pasfena "MeTolbl CHEeKTpalbHOW HarHOCTUKU
PaBHOBECHOM U HEPAaBHOBECHOW HU3KOTEMIIEPATYPHOH M1a3Mbl"

Ob6cyxaeHne MatepuaioB o kKelicam paszzaena "Kparkue ocHOBBI (PU3UKH J1a3epoB"
OOcyxnenne MarepuajoB MO KedcaM pasnena "J[MarHoCTHKa BBICOKOTEMIIEPATYPHOMN
masmel”

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YIbTaThl 00yUYEHHUS 1O

Howmep paznena AuCIUTIIMHBI

O11eHOYHOE CPEICTBO

Konrl
JUCLUIIIINHE (B coorBercTBUH ¢ 11.3.1) (TUII ¥ HAUMEHOBAHHUE)
UH/UKATOPOB
(B COOTBETCTBUH C pazjeaom 1) 1/2]3[4]5]6]7
3HaTh:
OCHOBHBIE COBPEMEHHbIE METO/Ibl AUArHOCTUKH Kontposnshas pabora/Konrponsnas pabora
IJ1a3MBl N/1-3nk-1 + | + | 2. JluarHocTtruka BbICOKOTEMIIEPATYPHOMI
1a3Mbl. Pu3KKa J1a3epoB
OCHOBBI TEOPUHU aTOMHBIX U MOJIEKYJIIPHBIX CIIEKTPOB KonTtpomnsHast padora/KonTtponsHast pabora
N J-3nk-1 + |+ 1. OcHOBHbBIE COOTHOLIEHUSI PABHOBECHOM
IJ1a3Mbl
YMersb:
BBINOJIHATH OLEHKHU U3JTydaTeIbHbIX CBOﬁSTB TUIasMel | -3 P [IpoBepounas paboTa/3amura pacueTHOro
C 33JaHHBIMH [TapaMETPaMU U T€OMETpUei 3a/laHus
OCYLLIECTBIIATh JIUTEPATYPHBIH TOUCK, aHATTU3UPOBATh JlaGoparopHas pabora/3amura
HAYYHO-TEXHHUYECKYIO0 HH(POPMAIHIO U YMETh VT-3mc + 14 1abopaTopHOil pabOThI 2
BbIOMPATh ONTUMAJIbHBIE PEIIEHUS 3a/1a 10 '
CHEKTPOCKOITUU
MPAKTUYECKH IPUMEHUTh METObI KOJMUECTBEHHOM V-3 + |+ JlaGopatopHas pabora/3amura

CIICKTPOCKOIINH B UCCICTOBAHUAX TJIA3MbI

nabopaTopHoi paboThI 1
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. KonTponbras pabota 1. OCHOBHBIE COOTHOIIICHUS paBHOBECHOH 11a3Mbl (KoHTponpHas
pabora)
2. KonTponbHast padota 2. J[narHocTuka BEICOKOTEMIIEpATypHO# 1mia3Mbl. Du3nKa J1a3epoB
(KonTpoawsHas pabora)

Dopma peanuzanuu: [TucemenHas padora
1. 3amuTa naboparopuoit padotsl 1 (JlabopatopHas pabora)
2. 3amwuTa JrabopaTopHoii paboTs 2 (JlabopaTopHas pabora)
3. 3amuTa pacuerHoro 3aganus (IIpoBepounas pabora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

Ixsamen (Cemecmp Ne2)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIISAIOIINX.

B numnmnoM BeICTaBIsETCS OICHKA 3a 2 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE NPUBEIEHBI B (POHE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. @pum, C. 3. Ontuyeckue crektpsl aromoB / C. 3. @punit . — M. : @usmatiurt, 1963 . — 640 c.;
2. Paiizep, 1O. I1. ®usuka razosoro pazpsna / lO. I1. Paiizep . — M. : Hayka, 1987 . — 592 c.;

3. OukuH, B. H. Cnekrpockonus HuzkoremmneparypHoi mwiasmsl / B. H. Oukun . — M. : ®usmarnur,
2005 . —472 c. - ISBN 5-922107-01-1 ;

4. YunHoB, B. ®. ®u3zuka na3zepos u ux npumeHenus.B 2-x 4.Y.2. : KoHcnekr nexuuii no Kypey
"CoBpeMeHHbIE MeTObI AuarHocTuky miasMel” / B. @. YunnoB ; Pexa. A. I1. Hedenos ; Mock.
snrepr. uH-T (MOU) . — 1993 . - 102 c.;

5. UunHoB, B. ®. M3nyyarenbHble CBONCTBA U CIIEKTPOCKOINS HU3KOTEMIIEPATYPHOM IIa3MBlI |
yaeOHoe mocobue mo Kypey "narnoctuka miazmel” o HampasieHuto "Texanueckas ¢pusuka" / B.
®. Yunnos, Harr. uccnen. yu-t "MOUN" . — M. : U3natensckuii tom MOU, 2012 . — 168 c. - ISBN
978-5-383-00638-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=3465;

6. 2. U. Ky3nenos, /. A. lllernos- "MeTo/1bl AMATHOCTUKU BBICOKOTEMITEPATYPHOU T1a3Mbl",
N3narensctBO: "AToMH3aT", Mocksa, 1974 - (160 c.)
https://biblioclub.ru/index.php?page=book&id=492325;

7. Nuaraoctuka 1uia3mel = Plasma diagnostic techniques : niep. ¢ anri. / pena. P. Xagmicroys, C.
Jleonapn . — M. : Mup, 1967 . — 515 c..
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cuctema ceMmeiictpa Linux;
4. Maiing BuneokoHpepeHuu.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/
4. ba3a nannbix Web of Science - http://webofscience.com/
5. ba3za maunbix Scopus - http://www.scopus.com
6. HanmoHanbHas dJ1eKTpOoHHas Oudmoreka - https://rusneb.ru/

7. 3BC "Koncyabrant cryaenta' - http://www.studentlibrary.ru/

8. Dnexrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

9. ITopTan oTKPLITHIX AaHHBIX Poccuiickoii ®@exepannu - https://data.gov.ru

10. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAA U COUAIBHOM 3amMThl PO -
https://rosmintrud.ru/opendata
11. Ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

12. ba3a oTKPBITBIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -
http://www.economy.gov.ru
13. ba3a oTKpbITHIX JaHHBbIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
14. DnexTponHas oTkpbITas 0a3a naHHbIX ''Polpred.com O630p CMU" -

https://www.polpred.com

15. Uudopmanmnonno-cnpaBouynas cucrema «Kogexc/Texakenmepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

16. HauMoHa bHBII mOpTAaJI OHIAlH 00yyeHus: «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
17. Opunmnanbubli caiiT @e1epaabHOI0 AreHTCTBA M0 TEXHUYECKOMY Pery/JIMpoOBaHHMIO U

MeTpoJioruu - http://protect.gost.ru/
18. OTkpbITasi yauBepcuTerckas nupopmannonnas cucrema «POCCHS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun noMenieHus

Homep aynuropun,
HalMeHOBaHHe

OcHalrenue

VY4eOHble ayAUTOPUH
JUISL IPOBEJICHUS
JEKIIMOHHBIX 3aHATHH
U TEKYILEro KOHTPOJIS

A-119, YyeOHO-Hay4Has
nabopaTopust PU3UKH
TU1a3Mbl U
WHHOBAITOHHBIX
MaTepHaoB

pabouee MeCTO COTPYAHHUKA, CTOJI, CTYII,
ikag), KOMIbIOTEPHAS CETh C BBIXOJIOM B
WuTepHer, 1a00paTOpHBIN CTEH,
obopynoBaHue yueOHOe, TEXHHUECKas
anmnaparypa, KOMIbIOTEP IEPCOHANIBHBIN,
WHBEHTaph CleNNaTN3UPOBAHHBIN

Y4eOHble ayauTopun
JUISL TIPOBEJICHUS
MPAKTUYECKUX
3aasatuit, KP u KII

A-119, YyeOHO-Hay4Has
nabopaTopust PU3UKH
TU1a3Mbl U
WHHOBAITMOHHBIX
MaTepHaoB

pabouee MeCTO COTPYAHHUKA, CTOJ, CTYIL,
ikad), KOMIObIOTEPHAS CETh C BHIXOJIOM B
WuTepHer, 1a00paTOpHBIN CTEH,
obopynoBaHue yueOHOE, TEXHHUECKast
anmnaparypa, KOMIbIOTEP IEPCOHANIBHBIN,
WHBEHTaph CIEHHATN3UPOBAHHBIN
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YueOHbIC ayAUTOPUHU
JUTSL IPOBEICHUS
71a00paTOPHBIX
3aHSTUH

A-119, YueOHO-HayuHas
naboparopus GU3NKU
TUTa3MBI U
MHHOBAI[MOHHBIX
MaTepuaoB

pabouee MECTo COTpyIHHUKA, CTOJ, CTYIL,
mKad, KOMIOBIOTEPHAS CETh C BBIXOJIOM B
HHTtepHer, 1ab0opaTopHBIA CTEHI,
obopyoBaHue yueOHOE, TeXHUYECKast
anmnaparypa, KOMIbIOTEp MEePCOHAIbHBIH,
WHBEHTAPh CIICIUATHN3UPOBAHHBIN

Y4eOHble ayIUTOpUU
JUTSI IPOBEJICHUS

A-309, Aynutopust nis
MPOBEACHUS

CTOJ IIpenoaaBaTeis, CTOJI, CTyJI, IOCKa
MCEJI0Bas

IPOMEKYTOUHOM MPAKTUYECKHUX 3aHATUI
aTTeCcTaluu
ITomemenus ns A-110, BeruncnurenpHasi | CTOJ NMPENOJABATENIs], CTOJ KOMIIBIOTEPHBIH,
CaMOCTOATENIbHON naboparopus CTYJI, JOCKa UHTEPAKTUBHASI, KOMIIBIOTEPHAs
paboThI CeTbh ¢ BbIX0ZI0M B MIHTEpHET,
MYJIbTUMEAUMHBIN IPOEKTOP, YKa3Ka
Ja3epHasi, MHOTO(pYHKIIMOHATbHBIN IICHTP,
cepBep, KOMIBIOTEP EPCOHATILHBIMN,
IPUHTEP, HAOOPBI JEMOHCTPALIMOHHOTO
000pyT0BaHUS
[TomereHus aiis A-208, Kpecio pabouee, pabodyee MECTO COTPYAHHKA,
KOHCYJIbTUPOBAHHUS [IpenonaBarenbckas cToJI, Kad 1711 JOKYMEHTOB, KOMIIBIOTEPHAs

CEThb € BBIXOJAOM B MIHTEpHET, KOJIOHKH,
KOMITBIOTED NEPCOHAIBHBIN, IPUHTED

ITomentenus mis
XpaHCHUs
o0opynoBaHus U
y4eOHOTO MHBEHTaps

A-025, KnamoBka
1ab0paToOpHOTo
o0opynoBaHus

CTCIIAXK, O60py,[[0BaHI/Ie
CIICUAJIM3NUPOBAHHOC
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HSJIY‘-I&TCJ'IBHBI@ CBOMCTBA U CIICKTPOCKOIINA HU3KO- U BLICOKOTGMHepaTypHOﬁ

I1J1a3Mbl

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

Hepeqenb KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUILJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

KonrtponbHas padora 1. OCHOBHBIE COOTHOLICHUSI PaBHOBECHOH 1a3mbl (KoHTposbHas paboTa)
3ammra pacuerHoro 3ananus (IIpoBepounas pabora)

3amura nabopatopHoii padotsl 1 (JJaboparopHas padota)

3amuTa naboparoproit padotsl 2 (JJaboparopnas pabora)

KontponbHas padora 2. J[narnoctuka BEICOKOTEMIIEpATYPHO# M1a3mbl. Pu3nka j1a3zepoB
(KontponpHas pabota)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

WNnpexe KM- | KM- | KM- | KM- | KM-
Howmep Paszpen nucnurninmHbl KM: L 2 3 4 >
paznena Henens 4 8 12 15 16
KM:
1 DHEpPreTu4ecKue CreKTpbl aTOMOB
11 DHEpPreTu4ecKue CreKTpbl aTOMOB + +
2 DHepreTu4ecKue CreKTpbl MOJIEKYI
2.1 DHEPreTUYeCKre CIEeKTPhI MOJIEKYIT + +
3 N3nyyarenbHble CBOMCTBA HU3KOTEMIIEPATYPHOU
J1a3Mbl
31 N3nyyarenbHble CBOMCTBA HU3KOTEMIIEPATYPHOM + +
' J1a3Mbl
4 OCHOBBI KOJIMYECTBEHHON CIIEKTPOCKOIUY TJIA3MbI
4.1 OCHOBBI KOJIMYECTBEHHON CIIEKTPOCKOIUH TJIa3MbI + +
5 MeTo/1bl ClIeKTpabHON AUATHOCTUKHY PaBHOBECHON U
HEPaBHOBECHON HU3KOTEMIIEPATYPHOMU IJIa3MBbl
51 MeTonbl CIEKTpaIbHON THATHOCTUKHA PABHOBECHOW U +
] HEPABHOBECHOM HU3KOTEMIIEPATYPHOM IIa3Mbl
6 Kpatkue ocHOBBI (PM3UKH JIa3epOB
6.1 Kpatkue ocHOBBI (PM3UKH JIa3epOB +
7 Jlnarsoctrka BEICOKOTEMIIEPATYPHOU IIIA3MBI
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7.1

JlnarsocTuka BEICOKOTEMIIEPATYPHOH I1JIa3MBbl

Bec KM, %:

14

24

24

14

24
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