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1 Hesn 1 3212494 M3y4YeHUs JUCHUIIUHbBI

[IpenonaBanue kypca «MeToabl UCCAEAOBAHUS HEOPTAHUYECKUX M KOMIIO-
3UTHBIX MaTEpPUAJIOB» UMEET LEIbIO JaTh CTYICHTY HOHUMAaHUE MTPUHLINIHATbHBIX
OCHOB, IPAKTUYECKUX BO3MOKHOCTEN U OTPAaHUYCHMH, BaXKHEUIINX JJISI XUMUKOB
METOJOB MCCJIEAOBAHNS HEOPTraHUYECKNX M KOMIIO3UTHBIX COCIWHEHHH, 3HAKOM-
CTBO C UX anmapaTypHbIM OCHAIIEHUEM U YCIOBHSIMHU IPOBEAECHUS HKCIEPUMEHTA,
YMEHHE UHTEPIPETUPOBATH U TPAMOTHO OLEHMBATh AKCIEPUMEHTAJIbHBIC TaHHBIE,
B TOM 4Hclie MyOJUKyeMble B HAYYHOU JINTepaType.

1.1 Ieab TUCHUTLIHHBI

Oo3HakoMJIeHHE  CTYAEHTOB C  NPUHIMIHAIBHBIMU  OCHOBaAMU U
MPAKTUYECKUMH BO3MOXKHOCTSIMH METOJIOB HCCIICJIOBAaHUS HEOPTaHUYECKUX U
KOMITIO3UTHBIX MAaTE€pUaJiOB, C WX allllapaTypHbIM OCHAICHHEM W YCIOBHIMU
MPOBEJCHUS DKCIIEPUMEHTA; (OPMHPOBAHHUE HABBIKOB CPAaBHUTEIBLHON OIICHKH
BO3MOKHOCTEH pa3HbIX METOJIOB aHajiW3a, UX JOCTOMHCTB M HEIOCTATKOB JJIA
000CHOBAHHOTO BBIOOpa ONTHMAJIIBHOTO METOJIa MCCIICJIOBAHUS TOTO WU HHOTO
00BEKTA.

1.2 3agaun AMCHHUILIMHDI
- N3ydenune pu3ndeckoi TEOPUU METOJ0B, CXEM U METOJUK IMPOBEICHUS
AKCIIEPUMEHTA;
- dopMupoBaHUE MPEIACTABICHUN O BO3MOKHOCTSIX UCIOJIH30BAHUS TEX WM
UHBIX (U3UYECKUX METOJIOB ISl PEIICHUs] 0OpaTHBIX 3aj1ay, T.€. ONPeeTICHUS
HMCKOMBIX MTapaMeTPOB 0OBEKTOB MCCIICIOBAHUS;
— AHaJIN3 BO3MOKHOCTEH (PU3UIECKUX METOJIOB C TOUKH 3PCHHS UX
TEOPETUYECKOTO U MPAKTUYECKOI0 IPUMEHEHHUSI, B TOM YHCJIE B
MIPOMBIIIJIEHHOCTH.

1.3 MecTo TUCHUILUIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOI NPOrpaMMbl

JMucuumnHa «MeToapl HCCIeOBaHUSI HEOPraHWYECKUX U KOMITO3UTHBIX
MaTepuasioB) OTHOCUTCA K 00s3aTeIbHBIM JUCHUIUIMHAM BapUaTUBHOW YacTH
brmoka 1 ydeOHoro miana. JlaHHbBI Kypc omupaeTrcs Ha 3HAHHUS 1O (U3HKE,
MaTeMaTuke (MpUpoja 3JIEKTPOMATHUTHOTO H3Ty4YEHUs, TUIIBI B3aUMOJICUCTBUS
€ro € MAaTpullel, TEXHHKa CHEKTPAIbHOTO  HKCHEPUMEHTA, IPUEMBI
MaTEeMaTUYeCKoro aHayimza). i1 ycmemrHoro mTpUMEHEHUs psana (QU3NYeCcKux
METO/JIOB HEOOXOJMMO 3HAaHHME OCHOB KBAHTOBOW MEXaHUKH (OCHOBHBIE
ompesneneHuss M GyHIAMEHTAIbHBIC TOHSATHS, KBAaHTOBO-MEXaHHMUYECKas TEOpHs
cTpoeHus: Mojekyn). M3noxenue marepuana 0O CTPOSHUU MOJIEKYJ MPEIoJiaract
Hajguyue O0a30BBIX 3HAHUM O COBPEMEHHBIX BBIUHUCIUTEIBHBIX BO3MOXKHOCTSX
KBAaHTOBOM XuUMHM. VIHTEHCHBHOE BHEJIPEHUE B AKCIEPUMEHT BBIUYMCIUTEIBHOU
TEXHUKHU TPEOYeT HAJIMYMS y CTYJACHTOB HABBIKOB PA0OThI KaK CO CTaHJIAPTHBIMU
MPOTPaMMHBIMU CHUCTEMaMH, HIUPOKO HUCIIOIb3YEMbIMH B HACTOSINNEE BpeMs s
00pabOTKM SKCIEPUMEHTAJIbHBIX JAHHBIX, TAK U BJIAJICHUS] COBPEMEHHBIM S3bIKOM
MaTeMaTtuyeckor (opmanuzanuu Tex (U3MYECKUX 3a]ad, KOTOpble BO3HUKAIOT
MIPU aHAJIM3€ CIEKTPAIbHbBIX TAHHBIX.



[Tony4yeHHble CTyA€HTaMU 3HAHUS HEOOXOIUMBI MPU U3YYEHUH CHEIUaIb-
HBIX KypCOB. 3HaHUs, IPUOOPETEHHBIE IPU OCBOEHUU KypCa, MOTYT OBITh UCIOJIb-
30BaHbl IPH PEIICHUH PA3IMYHBIX 33/1a4 CHECIHATbHBIX XUMUUECKUX AUCIUILIIUH.

3HaHus, NPUOOpPETEHHBIE TP OCBOCHUM JAHHOIO Kypca, OyIyT HCIOJIb30-
BaHbI MIPU PEIICHUU CTPYKTYPHBIX 33]1a4 BBITYCKHBIX KBAJIM(PUKAIMOHHBIX pabOT
M0 HEOPTaHUYECKON XUMUU U XUMUU KOOPAUHAIIMOHHBIX COCTMHEHUN.

1.4 IlepeyeHb NMJIAHUPYEMBIX Pe3yJbTATOB 00yYeHHsI MO JMCHUIJIMHE
«MeToabl HCC/IEIOBAHUS HEOPTAHUYECKMX M KOMIIO3UTHBIX MATEPHAJIOB,
COOTHECEHHBIX C IJIAHUPYEMBIMH Pe3yJibTaTaMH 0CBOEHHsI 00Pa30BaTeILHOM
NMporpaMmal

N3ydenune nanHOM yueOHON JUCIUIIIMHBI HAIIPaBJICHO HAa (POPMUPOBAHKE Y
obyuarommuxcs cienyromux komnerenuuii: OINK-2, ITK-1 u T1K-2

Un- B pesynbraTe uzydenus yaeOHOM JUCIUTIIIMHBI
No | AeKe Conepaie oOy4aronirecs J0HKHbI
o | oM KOMIIETEHIIUU
TTI:_ (unu e€ yacTh) 3HATH yMeThb BJIAJIeTh
105051
1. | OIIK- | BmaneHuem KJaccu(uka- | BBIOMpaTh OI- | METOJ0JIOTU-
2 HaBbIKaMU LUIO U XapaK- | THMaJIbHbIE el MOJIEKY-
IIPOBECHUS TEPUCTH Ky METO/BI MOJIE- | JIIPHOM CIIEK-
XUMHYECKOTO | METOAOB MO- | KYJIIPHOU TPOCKOITUH
OKCIIEPUMEHTA, | JIEKYJAPHOU | CIIEKTPOCKO- HEOpraHuye-
OCHOBHBIMU CIIEKTPOCKO- | MU AJIsI UC- CKHX U KOM-
CUHTETHYE- MW, TEOpE- CIEA0BaHUsA ITO3UTHBIX
CKUMH U aHa- | THYECKHUE BO- | HEOpPraHW4e- MaTepUaAJIOB
JUTUYECKUMHU | IPOCHI MOJIE- | CKMX M KOMIIO-
METOJAMHU M0- | KYJIIPHOU 3UTHBIX MaTe-
JyYEHUS U UC- | CLIEKTPOCKO- | PHUAJIOB
CIEA0BaHUsA IIMN HA Kaye-
XUMUYECKUX CTBEHHOM
BEILIECTB U pe- | YPOBHE
Ak
2 [1K-1 | cmocOOHOCTBIO | CTpPATETHUIO MPUMEHSITh METOJ0JIOT U~
BBITIOJTHSITh IPUMEHEHUS | TaHHBIE METO- | €M UCCIENO-
CTaHJapTHBIE METOJIOB MO- | IOB MOJIEKY- BAHUSI XUMU-
olepanuy 1o JIEKYJIIDHOM | JIIPHOM CIIEK- | YECKUX MPO-
NPEAIATaeMBbIM | CIIEKTPOCKO- | TPOCKOIIUU TIPH | LIECCOB U
METOAUKAM AU [IpU UCCIICOBAaHUH | CTPOEHUS He-
UJIeHTU(PUKA- | XUMHUYECKUX OopraHuye-
LMW U Kaye- | IPOLECCOB HE- | CKUX U KOM-
CTBEHHOM OPTaHUYECKUX | MO3UTHBIX
aHaJM3€ He- | ¥ KOMIIO3UT- MaTepUaJIOB




ClIeJOBaHNH

Nn- B pe3ynbraTte nzyuenust yaeOHON AUCITUTIIIMHBI
No | AcKC Conepranue oOyyJarommecs: J0JKHbI
ma | oM KOMITETEHITUH
TH;__ (wm e€ yacTH) 3HATD yMeThb BJIA/IETh
JR07051
opraHuye- HBIX MaTepua-
CKUX U KOM- | JIOB
MMO3UTHBIX
MaTepuaioB
3 [IK-2 | BrageHueM 6a- | mpuOOpPHYIO [IOATOTOBUTH METO/I0JIOTH-
30BBIMH HaBbI- | 0a3y MOJIEKY- | 00pa3Ilbl HEOP- | € MOJIEKY-
KaMH UCIIOJb- | JIAPHOM CIIEK- | TAaHUYECKUX M | JIAPHOM CIICK-
30BaHUS CO- TPOCKOITUH KOMITO3UTHBIX | TPOCKOITUH
BPEMEHHOM ar- MaTepHayoB U | HEOpraHude-
napaTypsl Ipu 3alMcaTh UX CKHX U KOM-
MIPOBEICHUH MOJICKYJIIPHBIC | TTO3UTHBIX
HayYHBIX HC- CHEKTPBI MaTepHuasoB




2. CTpyKTYpa U cofepKaHue IUCIUTTHHbI

2.1 Pacnpenesienne TPyA0€MKOCTH IMCIUIIMHBI IO BUIaM padoT
OO6mmas Tpy10éMKOCTh JUCHUIUIUHBI cocTaBisgeT 3 3ad.ea. (108 uacoB), ux
pacrpeesieHre 1o BUaaM paboT MPECTaBICHO B TaOIHIIE.

Bun yuebHoi paboThl Bcero CemecTpsl
4acoB 7

KonrakTHasi paboTa, B TOM YHCJIe 58,2 | 58,2
AyAUTOpPHBIE 3aHSATHSI (BCET0) 54 54
3aHsTH JIEKIIMOHHOTO THIIA 18 18
JlaGopatopHble 3aHATHS 36 36
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPHI, PAKTHYIC- - -
CKHE 3aHSITHS)
Nuasi koHTaKTHas padora: 4,2 4,2
Kontposbs camoctositennbHoli padotsl (KCP) 4 4
[Tpomexxyrounas arrecranus (MKP) 0,2 0,2
CamocTrosiTeibHasi padoTa, B TOM YHCJIe: 498 | 49,8
KypcoBas pabota - -
[TpopaboTka yueOHOTO MaTepraa 498 | 49,8
BrImonHeHNe HHIUBUAYATBHBIX 3aTaHUN - -
Pedepar - -
KonTpoJb - -
ITonroroBka K 3K3aMeHy - -
OO0mast Tpy10eMKOCTH | 4ac 108 180

B TOM YHCJIe KOHTAKTHAasA 582 | 58,2

padora

3a4. ell. 3 3




2.2 CTpyKTYypa IMCHUILIAHBI:

Pacnpenenenue BuoB yueOHOM pabOThl U UX TPYIOEMKOCTH IO pa3zzeiam

JUCITUTITHBI.
Pa3enbl JMCHMILUIMHBI, H3yYaeMble B 7 ceMecTpe
No KonmuecTBo yacos
pas AynurtopHas padota Camo-
HaumeHoBaHme pa3ienoB CTOSI-
ae- Bcero
| I3 JIP TeTbHAS
na
paboTta
Obmas xapakrtepuctuka ¢u-
1. |3myeckux MeTOomOB uccieno-| 5,8 1 - 2 2,8
BaHWSI.
Pentrenorpadus  moaukpu-
2. |CTaTMYeCKUX  HeopraHuye-| 17 3 - 6 8
CKHUX MaTEpHAaJIOB.
KonebatenbHast CreKTpOCKO-
3. P 16 2 - 8 6
usl.
Merto SZIEPHOrO  ramma-
4, AP 10 2 - - 8
pe30HaHca.
DJIEKTPOHHBIA  TMapaMarHuT-
I iy P 19 3 - 8 8
HBIN pEe30HaHC
Mexannueckrne CBOWCTBA He-
6. |opranumdeckux u Kommo3uT-| 14 2 - 4 8
HBIX MaTE€PUAJIOB.
7. |DnexTpuyecKkue CBOMCTBA. 9 2 - 4 3
8. |AHAINTHUYECKHUE UCTIBITAHUS. 9 2 - 4 3
9. |VipTpasByk. 4 1 - - 3
Bcezo: 18 - 36 49,8




2.3 Conep:kanue pa3iejoB IUCHUUIIHHBI:

2.3.1 3aHATHA JEeKIIHOHHOT0 THIIA

Dop
Ma

Ne Te-

P4 Haumenosa- a

3 Conepxanue paszaena nie-
HUE paszena

ne ro

na KOH

TPO
st

1 |2 3 4

1 | OOmas xapak- | CHEKTpOCKOHYECKHE, mudpakuuonusie, | T
TEPUCTUKA (DU- | DIEKTPUUECKUE M MarHuTHbie MeToabl. OOimas
3UYECKHX Me€- | XapaKTepUCTHKA.

TOJOB  HCCIIE-
JIOBaHMSI.

2 | Pentrenorpa- | Cxema BO3HUKHOBEHHS (hOTOIJIEKTPOHHOU AMmuc- | JIP
(Gusg MOJUKPHU- | CHM B PE3YJIbTATE MOTJIOMICHHUS] BaKyyMHOI'O YIIb-
CTAIMYECKUX | TpaduoieTa WM PEHTTEHOBCKOTO H3IyYEHUS B
HEOPraHu4ve- | U30JMPOBAHHOW MOJIEKYJE B TBEpAOM Tene. POIA
CKUX Marepu- | U oxe-cnekrpockonus. IlpaBuna orbopa. Bos-
aJioB. MoxxkHocTH Y®OC, POOC un PDaA. Komnuue-

CTBEHHBI JJICMEHTHBIM aHaiu3. XHUMUYECKUU
casur B ®O3C U ycTaHOBIEHUE CTPYKTYpPBI MoOJie-
KyJ1. OcOOEHHOCTH 3KCcriepuMeHTa. JJocTonHCcTBa U
HepocTaTku Metoaa. ObpaTHOe paccesHue raMma-
nyueit. [IpocBeunBanue 6era-mydamu. PeHTTeHOB-
ckast guryopecuennus. I dext Xoa.

3 | Konebarenp- | KonebarenbHblii 1 KoJiebaTenbHO-BpamaTenbubii | JIP,
Hasi CIEKTPO- | CHEKTp MoJieKyld. CUMMETpHUsi MOJIEKYJI. DJleMeH- | K
CKOITHSI. Thl ¥ TOYEUHBIE TPYIIBl CUMMETPUU. AKTUBHOCTD

konebanuit B IK-cnekrpax. I'pymmnoBbie 4acTOTHI:
UX MCMOJB30BAHME U OTrpaHUYEHUs. TEeXHUKA dKC-
NIEPUMEHTA.

4 | Meron supep- | Oddext Meccbayapa. [onmiepockoe ymmpenue | T
HOrO TramMMa- | JMHUA W 3Heprug oTaaud. [lomydeHwe ramma-
pe30HaHca. PE30HAHCHBIX CHEKTPOB. BO3MOKHOCTH MpUMEHE-

HUS TaMMa-pPE30HAHCHOW CHEKTPOCKONHH B XH-
MUH.
5 | DnekTpoHHBIM | MeTo 3JIeKTPOHHOIO TTapaMarHUTHOro pe3oHaHca | JIP,




MapaMarHuT-
HBI PE30HAHC

CnyvHOBBII M MarHUTHBIA MOMEHTBI JJIEKTPOHA.
O¢pdext 3eemana Ay HECTAPEHHOTO 3JIEKTPOHA.
OneMeHTapHbld MarHUTHBIM pe3oHaHc. OCHOBHOE
ypaBuenue OIIP, npaBuna oTOopa U yciaoBus MO-
nayuyenus crektpoB OIIP. IlapameTpbl crnekTpos
OIIP. CBepXTOHKOE B3aMMOJIEWCTBHE M €ro IMpo-
apinenre B crnektpe OIIP. IlpunoxkeHune merona
OIIP B xumun. Unentudukanus U onpeneiacHue
KOHLIGHTpAllMM IapaMarHUTHBIX MOJIEKYJI, U3yye-
HUE MEXaHU3Ma M KUHETUKH XUMUYECKHUX peak-
UH.

Mexanunue-
CKHE CBOMCTBa
HEOpraHuye-
CKMX M KOMIIO-
3UTHBIX Mare-

HcneiTaHns Ha OJHOOCHOE pacTsokeHue. Mcnbita-
HUs Ha u3rud. Mcnbitanus Ha cxarue. M3mepenus
non3zyuectd. Pemakcanusa HanpsbkeHuil. Compo-
TUBJICHUE YJApHBIM Harpy3kam. lIpouyHocTh Ha
casur. McnpiTaHnus Ha U3HOC. Y CTAJIOCTHBIEC UCIIBI-

JIP

pHAJIOB. TaHus. McnpITaHus Ha TBEPAOCTS.

DJIeKTpHUye- Jlusnexktpudueckass MPOYHOCTh. JIMAIIeKTpUYecKast

CKHE CBOH- | MOCTOSIHHAsE W (akrtop mnotepb. W3mepeHus

CTBA. AIEKTPUYECKOTO CONpOTUBIECHUSA. CONPOTUBIICHHE
IyrooOpa3oBaHUI0. DKpPaHUPOBAHHUE (3alIUTa) OT
AJIEKTPOMArHUTHBIX/PAIUOTIOMEX.

AHanuTH4e- Onpenenenue  yaenbHOro Beca. M3mepeHue

CKHUC HCIIbITaA-
HHA.

IJIOTHOCTU. AHaIM3 Ha BIA)KHOCT.

YbTpa3ByK.

Hepaspymaromnme MeTonsl KOHTPOJISI C TOMOUIBIO
yIbTPA3BYKOBOM TEXHUKH TPU  HCHOBITAHUSIX
KOMITO3UTOB.

2.3.2 3aHSATHSI CEMHUHAPCKOTO THIIA
3aHATHS CEMUHAPCKOTO THIA - HE PEAYCMOTPECHBI




2.3.3 JIabopaTopHbIe 3aHATHS

JlaGopaTopHbie padoThI

Ne Tema Yac.

1. |Texnuka Oe30macHOCTH PabOTHI B JTAOOPATOPUSIX CHEKTPAIbHOTO M| 2
(bu3HUeCcKOro NpakTUKyma

2. |PentrenoBckuii nudpakromerp. CbeMKa peHTIEHOTpaMMBbI IIJIOCKOTO | 2
MOJIMKPUCTAIIMYECKOTO 00paslia.

3. |Omnpenenenue BEIIECTBA O €ro gedaerpamme. 2

4. |OmnpeneneHre TUIA PEIICTKU U MMapaMeTpa sSYehKku BelecTBa kyouue-| 2
CKOUW CMHT'OHHH.

5. |UK-cnexTpockonmnueckoe uccineaoBanue. Mnentudukamms Bemect| 8
o UK-cnexktpam.

6. |3makomcTBO co crmekrpamu OIIP. Ompenenenne ynciaa KOMIOHEHT | 8
mynbTHILIeTa. ONpeeieHne mapaMarHuTHRIX IIeHTpoB. Mcmonas3oBa-
HUE CITUHOBBIX METOK.

7. |HccnenoBanue MpOYHOCTHBIX XapaKTEPUCTUK HEOPTraHUYECKUX Mate- | 4
pHUaoB.

8. |DrnexTpuyeckre CBONCTBA HEOPTaHUYECKUX U KOMIIO3UTHBIX MaTEpH-
aJIoB.

9. | AnanuTHuYecKue UCTIBITAHUS HEOPTaHUYECKUX Marepuanos. Ompee- 4
JIeHUE yJIeJIbHOr0 Beca. M3MepeHue mioTHOCTU. AHAIU3 Ha BIIaX-

HOCTb.
Bcero: 36
2.3.4 IllpumepHasi TeMAaTHKAa KypPCOBBIX padoT
[TpoBeneHME KypCOBBIX padOT MO TUCIUTLINHE — HE MPETyCMOTPEHO
2.3.5 llpumepunas tematuka KCP
1. OOmias XapaKTEpUCTUKA METOIOB MOJICKYJIIPHON CTICKTPOCKOITHH.
2. Knaccuduxarnus crieKTpaabHbIX METO/I0B UCCIIEAOBAHMUS.
3. BzaumopmeiicTBe 3JIEKTPOMAarHUTHOTO U3JIYYCHUS C BEIIIECTBOM.
4. OCHOBHBIE IPUMEHEHHUSI CIEKTPAILHBIX METOOB.
5. Teopus KpUCTAUTMUECKOTO OIS M TEOPUS TOJIS TUTAHIOB B CIIEKTPOCKO-
1007078
6. IlpaBuna oTOopa CEKTPaIbHBIX MOJIOC TOTJIOMIECHHUS.
7. DHepreTu4ecKue COCTOSHUSA aTOMOB M MOJIEKYJ. TepMBl.
8. TMomyamMmupudecKue METOIbI B CIICKTPOCKOTIHH.
9. OCHOBHBIC CIIEKTPAIbLHBIE METOJIBI pacueTa KOHCTAHT PeaKIThii.

10.ITpsimast u oOpaTHas cieKTpajabHas 3a/1aya.

11.Bunbl cieKTpaibHbIX U3MEPEHUH 110 YCIOBUSIM, ONPEACIISIONIUM TOYHOCTh

pe3ybTara.

12. XuMuueckue npoIecchl, BIUAIOIMINE Ha IIUPUHY CIIEKTPATIbLHON JIMHUU.

13.OHepreTudeckre ypoBHU ABYXaTOMHOM MOJIEKYJIBI.




14.Busibl CHEKTPOCKONHH 110 CBOMCTBAM HU3JIyUYECHUSI.
15.EcTecTBeHHbIE Mpe/IeNbl CIEKTPATIbHBIX U3MEPEHUN.
16.CrnexTpalibHble 0COOEHHOCTH MOHOB MEPEXOAHBIX METAJIIOB.
17.TexHuka SKCIIEPUMEHTA B AJIEKTPOHHON CIIEKTPOCKOIIHNH.
18.Konebarensuas (K-, KP-) criekTpockomnusi.

19.KoHuenuus rpynmnoBbIX YaCTOT B KOJIeOATENIbHOM CIIEKTPOCKONIUN
20.CuMMeTpusi MOJIEKYJIAPHBIX KOJIeOaHHi

21.MeToauka SKCIIEpUMEHTa B KOJIEOATEIbHON CIIEKTPOCKOIHH.
22 .Paznuuns B K- u KP-cniekrpockonuu.

23.HopManbHble Koe0aHUsI MHOTOATOMHBIX MOJIEKYJI.

24 MarunutHsle cBoicTBa siaep. [lepexoast B AMP.
25.Monenuposanue criektpos AMP *H no ypasaenusm llynepn
26.0I1P-ciekrpockomnus. g-pakrop.

2. TexHUKa SKCTIEPUMEHTA B PaJIUOCIIEKTPOCKOIIHH.
28.Macc-CIeKTpOCKOIHSI.

29.IIporeccrl pparmeHTaIIK B MacC-CIIEKTPOCKOITUH.
30.UuTtepmpeTalusi Macc-CIEKTPOB.
31.XpomMarto-mMacc-CeKTPOMETPHS.

2.4 IlepevyeHb y4eOHO-MeTOANYECKOT0 00ecreYeHUsl JJIs1 CAMOCTOSITe Ib-
HOM padoThI 00YYAKOIMXCH 110 TUCHHUILIHHE

[Tepeuenp yueOHO-METOIMUECKOTO 00CCIICUSHUS TUCITUTLTHHBI

NoHanMmeHOoBaHUE “
T10 BBITIOJTHEHUIO CAMOCTOSTEIIFHON pabOThI
pazznena
1 2 3

1.BBenenue bykos H.H., Ky3nenosa C.JI., Kocteipuna T.B. ®uznueckue
METO/Ibl UCCIIeA0BaHMS. MOJNEKyIIsipHas CIEKTPOCKOMHUsS. Y 4.
nocooue, Kyol'Vy,
http://www.kubsu.ru/sites/default/files/department/MOLEKULY
RNAYSPEKTROSKOPIY_ 6.pdf

2Onextponnas |bykoB H.H., [1anos I[1.A., ®ypcuna A.b. ®uzndecknue METOIbI
CIIEKTPOCKO-  [UccienoBanus. Yacth 1. DJIeKTpOHHBIE CIIEKTPHI. YU. TTOCOOHeE,
. KyoI'Y.
http://www.kubsu.ru/sites/default/files/department/ELEKTRON
NIESPEKTRI_1CHAST1.pdf

bykos H.H., Ky3nenosa C.JI., Kocteipuna T.B. ®uznueckue
METO/Ibl UCCJIEAOBAHMS: DIEKTPOHHAs ciekTpockonus. — Kpac-
Hoxap: KyoI'Y, 2006.
http://www.kubsu.ru/sites/default/files/department/ELEKTRON
NAYSPEKTRI 2.pdf

3.Konebarens- |bykoB H.H., KonokonoB @.A., Kocteipuna T.B., Ky3nerosa
Has cnekTpo- |C.JI. dusndeckue meroan! uccinenopanus: KonedarenpHast
CKOTTHSI. cnekTpockonus. Yd. mocobue, Kyol'V,



http://www.kubsu.ru/sites/default/files/department/MOLEKULYRNAYSPEKTROSKOPIY_6.pdf
http://www.kubsu.ru/sites/default/files/department/MOLEKULYRNAYSPEKTROSKOPIY_6.pdf
http://www.kubsu.ru/sites/default/files/department/ELEKTRONNIESPEKTRI_1CHAST1.pdf
http://www.kubsu.ru/sites/default/files/department/ELEKTRONNIESPEKTRI_1CHAST1.pdf
http://www.kubsu.ru/sites/default/files/department/ELEKTRONNAYSPEKTRI_2.pdf
http://www.kubsu.ru/sites/default/files/department/ELEKTRONNAYSPEKTRI_2.pdf

http://www.kubsu.ru/sites/default/files/department/ KOLEBATE
LNAYSPEKTROSKOPIY 4.pdf

bykos H.H., Kocteipuna T.B., A6pamos JI.E., ®ypcuna A.b.
dusnueckue Meto bl uccaenoBanua. Yacte 2. KonebarennHas

cnekTpockonus. Yd. mocooue, Kyol'V,
http://www.kubsu.ru/sites/default/files/department/ KOLEBATE

LNIESPEKTRI_3.pdf

METOIOB.

{Pammocnek- |bykoB H.H., Ky3nenosa C.JI., Kocteipuna T.B., Bynknuckuii
tpockonus.  (B./[. ®usnueckue meroasl ucciaenaoanus. Yacte 3: Cnekrpo-
ckormst AMP (H?). — Kpacnomap: KyoI'V, 2006.
http://www.kubsu.ru/sites/default/files/department/SPEKTROS
KOPIYYMR_5.pdf
.Macc- CunbBepcreiin P., Beoctep @., Kumn JI. CriekTpoMeTpudeckas
CHEKTPOMET- |MJIEHTU(UKALKS OPraHUYECKUX COSAUHEHUN: yueOHOe mocooue
pusl. M.: BUHOM. JlaGopatopust 3nanmii, 2012. 548 c.
.(CoBmectHoe |bykoB H.H., bynximmcknii B.J1., [lanromkun B.T. ®usnueckue
IPUMEHEHUE METOJIbl UCCIIEIOBAHUS KOOPIUHALIMOHHBIX COEAMHEHUI PEIKO-

CHEKTpalbHBIX BeMeNbHbIX AnemMeHToB. KpacHogap, Kyol'Y «Kuaura», 2001

3. O6pa3zoBarejibHbIE TEXHOJIOTHH

Komnue-
Bupg zausatusa Hcnonbs3yemble MHTEPAKTUBHBIC
Cemectp CTBO
(JI, ITP, JIP) 00pa3oBaTeNbHbIC TEXHOJIOTUN
JacoB
4 JI 3JIEKTPOHHBIE MTPE3EHTAIUU 12
[1P -
JIP penieHre npoOJIEeMHbBIX CUTyallui B 6
COCTaBE MaJIbIX TPYIIL.
Hroro: 18



http://www.kubsu.ru/sites/default/files/department/KOLEBATELNAYSPEKTROSKOPIY_4.pdf
http://www.kubsu.ru/sites/default/files/department/KOLEBATELNAYSPEKTROSKOPIY_4.pdf
http://www.kubsu.ru/sites/default/files/department/KOLEBATELNIESPEKTRI_3.pdf
http://www.kubsu.ru/sites/default/files/department/KOLEBATELNIESPEKTRI_3.pdf
http://www.kubsu.ru/sites/default/files/department/SPEKTROSKOPIYYMR_5.pdf
http://www.kubsu.ru/sites/default/files/department/SPEKTROSKOPIYYMR_5.pdf

4. OueHOYHBbIC CpeacTBAa IJIsl TEKYLIero KOHTPOJISI yCIeBaeMOCTH H
MPOMEKYTOYHOI aTTecTauuu
Texyuuit KOHTPOJIb OCYIIECTBISIETCA B YCTHONW M MUCHbMEHHOU opMe B TMpoIiecce
BBIIIOJIHEHHS JTA0OpPATOPHBIX padoT. ITpoMeKyTOUHBI KOHTPOJb MPOBOAMUTCS B
BU/JIE TECTOB U onpoca. ITOroBbIil KOHTPOJIb OCYLIECTBISETCS IPUEMOM 3a4ueTa B /
ceMecTpe.

Kpurepuun oueHku cpopMHPOBAHHBIX KOMIETEHUMH ONpeAeJATCH
YPOBHEM YCBOCHHSI H3y4aeMOI0 MaTepuajia

- 00y4yaemblil UMEET ONpPEAEIIEHHOE MPEACTABIEHUE O METOJAaX UCCIEN0Ba-
HUS, HO HE INPOSBISAET UX JOJDKHOM OCMBICICHHOCTH M HE CIIPABJISETCS C BBIIOJ-
HEHUEM COOTBETCTBYIOIIMX NMHCbMEHHBIX U KCIEPUMEHTAIbHBIX padoT (He3auTe-
HO);

- o0yyaeMblil HMMeEEeT YeTKUE MPEACTABICHUS O METOAaX HCCIEA0BaHus, MO-
HUMAaeT MX CYIIHOCTb, OJJHAKO OOHAPY>KMBAET 3aTPYJHEHUE B UX BOCIPOU3BE]IE-
HUU ¥ PUMEHEHUH HA TPAKTUKE, YTO NPHUBOJUT K HEOOXOJAMMOCTH YTOUYHSIOIINUX
¥ JIOTIOJTHUTEIILHBIX BOIIPOCOB B MPOIIECCe MPOBEPKH (3aYTEHO, YI0BJ);

- 00y4aeMblil TOCTATOYHO IMOJHO OCMBICIWI MaTepuail O METOAAaX MCCIEIO0-
BaHMUsI, C TOHUMaHUEM (POPMYJIUPYET COOTBETCTBYIOLINE MOHATHS (TEOPETUUECKUE
MOJIOKEHUS ), XOTSI MPU UX OOOCHOBAHMM W BOCIIPOU3BEIACHUU HYKIAETCS B HEKO-
TOPBIX YTOYHEHHUAX, OOHAPYKMBAET YMEHUE NPHUMEHITh YCBOCHHBIE 3HAaHUS Ha
IPAKTHKE, TOMYyCKasi MEJIKHE, HECYILIECTBEHHbIE HEJJOUEThI B MMCbMEHHBIX paboTax
(3auTeHo, xop);

- BBICUIMI YPOBEHb BIJIaJICHUS] MAaTEpUajIOM COCTOUT B IIyOOKOM OCMBICIIE-
HUM METOJIOB HCCIIE€AOBAaHUS Ha MOHATHUIHOM ypOBHE, B YMEHHUU CBOOOJHO U JIO-
TMYHO BOCIIPOM3BOJUTH U OOOCHOBBIBAThH COAEPKAIIUECS B HUX IMOJIOXKEHHUS MPH-
MepaMH U (paKTamH, a TaKKe He JIOMYCKaTh OMIMOOK NPU BHIIOJHEHUH MHCbMEH-
HBIX ¥ MPAKTUYECKUX padOT, MPOSIBISTH CAMOCTOSITENBHOCTD U 3JIEMEHThI TBOpUE-
CTBa (3a4TEHO, OTJI).

CTyAeHTbl, YCHEIHO PEIIMBIINE 33a4d KOHTPOJIBHBIX PabOT, aTTECTYIOTCS HO-
CPOYHO.

4.1 ®oH OLIEHOYHBIX CPEACTB /1JIsl MPOBEAeHUs TeKYIlel aTTecTalun

BAPUAHT KOHTPOJIbHOM PABOTBI Ne 1
o Kypcy «MeTo/ibl UCClIeIOBaHUsI HEOPTAaHUYECKUX U
KOMITO3UTHBIX MaTEPHAIOB)

1. Onpenenenre MeXIUIOCKOCTHBIX PAaCCTOSHUMN MO aebaerpamMmaM M MIEHTH-
dbukarus ¢as.

2. MexaHn3M paccessHus JIyder 10 3aKOHaM KJIACCUYECKOM DJIEKTPOANHAMUKH.
OcHOBHbIE YpaBHEHHUSI TU(PAKIIUU PEHTI€HOBCKUX JIyUeH.

3. OObsacHuTe, moueMy ansi Mosiekya Bry, O, U Apyrux roMosiAepHBIX JBYX-
aTOMHBIX MOJIEKYJ He yaaércs 3apeructpuponats K- ciektp?

4, Dddext Meccbayapa.



5. Bo3moxHocTn IIPUMCHCHUSA FaMMa-pGSOHaHCHOﬁ CIICKTPOCKOIINH B XUMHUMH.

BAPUAHT KOHTPOJIbHOM PABOTBHI Ne 2

1.  Kakue ¢aktopbl BIUSIOT HA YaCTOTY U HHTEHCUBHOCTb MOJIOCHI MOTJIOIIEHHUS
ONpeAeNEHHON TPyIIbl ATOMOB?
2. CKOJIBKO MHKOB CO CBEPXTOHKOM CTPYKTYPOH MOYKHO OKHMJIaTh BCIIEJICTBHE

JETOKIM3AIIMU  HECIIapEHHOTO JJICKTPOHA B KAaTHOHE IUOEH30JIXpoMa MEXTY
KOJIbIIaMU?

3. AHanu3 Marepuaia Ha BIa)KHOCTb.
4.  Hepa3pymaromne MeTo/Ibl KOHTPOJIS C TOMOIIBIO YIBTPa3BYKOBOW TEXHUKH.
5. HccnenoBaHue TEMIONPOBOIHOCTH KOMIIO3UTOB

BOHpOCI)I JJIHA IIOJATOTOBKH K 3a4Y€Ty

[IpaBuna or6opa B UK-cnexkrpockonuu. OOepTOHBDI.

['pynnoBeie KojebaHus.

NK-cniekTpocKomus — OCHOBHbIE TIOJIOKEHUS U NpaBuiia 0Toopa.

[IpruunHEl, BbI3BIBAKOIINE yCIOKHEHHE nHTEeprpeTannu UK-criekTpoB cinox-
HBIX MOJIEKYJL.

5. Oddext 3eemana s Mosekyibl O.

6. Cnekrpockonunueckue meroapl. MK-crektpockonus. TeopeTnueckne OCHO-
Bbl M€TO/Ia. AKTUBHOCTh KojieOanuii B MK-crekTpax. D1eMeHTbl CUMMETPUHN MO-
JeKky. TUIbl CUMMETpHUH KOJIeOaHUHM IO OTHOILIEHUIO K AJIEMEHTaM CUMMETPHH.

7. AHaJIM3 Ha BIIAXKHOCTb.

8. PeHTreHoCcTpyKTypHBIN aHaInu3

Q. Hepazpyaromye MeToapl KOHTPOJISA € MOMOIIBIO YIBTPa3BYKOBOW TEXHUKU
10. Omnpenenenue ynenbsHOTO Beca

11.  OcHOBBI METOJOB (POTOAIEKTPOHHOM, PEHTICHOBCKON M 0€E — CIIEKTPOCKO-
005158

12. KonebarenbHas CTPYKTypa U HHTEHCUBHOCTD (DOTODIEKTPOHHBIX CIIEKTPOB.
13. Texnuka n meroauka sxkcepumenta ®IC, POC u oxe — CIeKTpOCKOHH.
14. CTpyKTypHO-aHaJIMTHYECKHE MPUMEHEHUS METOJ0B (HOTOIIEKTPOHHOM
CHEKTPOCKOTHNH

15. Teoperuueckoe MoOJAEIUPOBAaHHE U OOBICHECHUE XUMHUYECKUX CJIBUTOB.
CBs3b ¢ 3()(PEKTUBHBIM 3aPSAIOM U CTETIEHbIO OKUCIICHUS.

16. IIpumeHeHue MeTol0B (POTOAIEKTPOHHON CHEKTPOCKONHHU MNPU HU3YyUEHUU
MIPOIIECCOB aJICOPOITMHU U KaTaau3a.

17.  IIpuHUMIBI CIEKTPOCKOIINUHN 3IEKTPOHHOIO MapaMarHUTHOTO PE30HAHCA.

18. VYcnosue OIIP. g-pakrop u ero 3HaUCHHE.

19. CsepxTonkoe pacmieruieHue curaaina D11P npu B3auMoeliCTBUU ¢ OJTHUM H
HECKOJIBKUMHU siipaMu. UMCIO KOMIIOHEHT MYJIBTHUILIETA, PAaCIpEAeICHHE WHTEH-
CUBHOCTH.

20. Ompenenenrie CBOOOIHBIX PAANKAJIOB U APYTHX MapaMarHUTHBIX IIEHTPOB C
nomoIeo DIIP metona. Mconb30BaHne CIUHOBBIX METOK.

21. bnok-cxema criekrpomerpa 1P, 0coOOEHHOCTH 3KCIIEpUMEHTA, TOCTOMHCTBA

e



U OTpaHUYECHUS METO/IA.

22. Kpucramimyeckoe COCTOSHHUE BEIIECTBA W TUIIBl KPUCTAUIMUECKUX pellie-
ToK. [ToHsiTHE 006 0OpaTHOM pelIeTKe.

23. @usuka pPEeHTTeHOBCKUX Jy4dei, MCTOUYHHUKH PEHTIEHOBCKUX jyuyer. [(u-
dbpakiust peHTTCHOBCKUX JIYYEH.

24. MexaHu3M paccesHus JTydel 10 3aKOHAM KJIACCUYECKOM AIEKTPOIMHAMUKH.
OcHoOBHBIC ypaBHEHUS TUGPAKIINA PEHTICHOBCKUX JIYUCH.

25. XapakTepucThKa OCHOBHBIX METOJIOB PEHTI€HOCTPYKTYPHOTO aHAJN3a.

26. DineMeHTHl peHTTeHOaHaIN3a MOHOKpHUCTAIIOB (MeTox JIays, MeTos Bparie-

HUS KpHcTauia, Mmetof Jlebas).

27. OmnpeneneHne MEXKXIUIOCKOCTHBIX PACCTOSHUM 10 jebaerpaMmaM W WICHTHU-
dbuxanus ¢as.

28. OntumalibHBINA BBIOOP METOJIOB JIJIsl PEHICHUS MMOCTABIEHHBIX 3a7a4 IIPH UC-
CJIEIOBAHUU XUMUYECKUX MPOIECCOB U MaTepUAJIOB.

29. Dddext Meccbayapa.

30. [Ilomyuenue ramma-pe30HAHCHBIX CIEKTPOB. BO3MOXHOCTH NpUMEHEHHS
raMmma-pe30HaHCHON CIIEKTPOCKOINUHU B XUMUHU.

31. HcmplTanus Ha OTHOOCHOE PacTsHKCHHE.

32. Ucnpitanus Ha u3rn6. McnpiTaHus Ha CKaTHE.

33. HM3mepenus nmomsydecTu. Penakcarys HanpsHKeHUH.

34. CompoTHuBJICHHUE YIAPHBIM HarPy3KaM.

35. IIpounocts Ha caBur. McnibITanus Ha U3HOC.

36. YcramocTHbIC UCTIBITaHUS. VICTIBITaHNS HAa TBEPIOCTD.

37.  JIudnexTpudeckas IpoYHOCTh. J[udnekTpudeckas moCTOsSHHAS U (DaKTOp T1Oo-

Teph. MI3MepeHus aIeKTPUIeCKOro COMPOTUBIICHHUS.

38. DxpanupoBaHHe (3aIIUTA) OT IEKTPOMATHUTHBIX PATUOTIOMEX

5. IlepeyeHb OCHOBHOM M JIOMOJIHUTEJILHON y4eOHOH JUTEepaTypbl, He-
00X01MMOIi 1JI1 0CBOCHUSA TUCHMUILIMHBI

5.1 OcHoBHasi TuTEpPaTypa:
1.  TlonmumepHble KOMMO3UIIMOHHBICE MAaTEpPHANIbI: TPOYHOCTh U TEXHOJIOTHUS

[Texct] / C. JI. baxenos, A. A. bepnun, A. A. Kynskos, B. I'. Ommsiz. - [onro-
npyausiii : Uatemnekr, 2010. - 347 c. : un. - bubnuorp. B konie rinas. - ISBN
9785915590457 : 762 p. 71 k.

2. VYcreaiok, FO.A. Jlekiuu 1Mo CreKTPOCKOIUHU SIIEPHOT0 MarHUTHOTO PE30-
HaHca [DnektpoHHbId pecypc]. Y. 1 (BBommbii kypc) / FO.A. YcreiHIOK. — M.:
Texnocdepa, 2016. - 288 c. - ISBN 978-5-94836-410-0. — Pexxum gocryna:
https://biblioclub.ru/index.php?page=book red&id=444862&sr=1

5.2 /lonotHUTEILHAS JIUTEPATYpa:
1. [TonruMepHbIe KOMIIO3UIIMOHHBIE MaTepUalibl: CTPYKTypa, CBOMCTBA, TEXHO-

norus [Tekct] : yueOHOE TOcOOME NIt CTYACHTOB BY30B / moj obmI. pem. A. A.



bepnuna ; [M. JI. Kepbep u ap.]. - 3-e ucnp. u gom. u3a. - CII6. : Tlpodeccus,
2011. - 556 c. : un. - ABT. yKa3aHbl Ha 000pOTE THUT. JUCTA. - bUOIMOTP. B KOHIIE
Tem. - ISBN 9785939131308 : 786.00.

2. Muxaitnus, FO.A. KOHCTpYKIIMOHHBIE TTOJUMEPHBIE KOMIIO3UIIMOHHBIE Ma-
tepuansl [Tekcr] / FO.A. MuxaitnuH. - 2-e uza., ucnp. u jom. - CII6. : Hayunsie
ocHOBBI U TexHonoruu, 2010. - 820 c. : un. - bubnuorp. B koue rnas. - ISBN
9785917030036 : 1110.00.

3. OyHKIIMOHAIbHBIE HAMOJIHUTENU 1Js minactmace [Teker] / mom pea. M.
Kcantoca ; mep. ¢ anri. [A. E. Umens| nox pen. B. H. Kynesunesa. - CII06. : Hay4-
Hble OCHOBBI U TexHosoruu, 2010. - 461 c. : un. - bubauorp. B KOHIIe cTaTeH. -
ISBN 9785917030166. - ISBN 9783527310548 : 1388.00.

4. lllax, B. CnpaBoyHO€ pyKOBOJACTBO 10 UCHBITAHUSIM IJIACTMACC U aHAIU3Y MpPHU-
yuH ux paszpyuenus [ Teker] : Bumy [lax ; nep. ¢ anra. 3-ro uzganus / B. ax ;
[mep. ¢ aurn. nmox pea. A. . Mankuna]. - CI16. : HayuHble OCHOBBI U TEXHOJIOTHH,
2009. - 731 c. : un. - bubmuorp. B koHie raas. - ISBN 9785917030050. - ISBN
9780471671893 : 1156.00.

5.3. Ilepuoanyeckue u3aaHMs:
[Tepuomuueckue nznanus: KypHaibl — «llmactuueckue Macce», «llommmepHbie
MaTepuanb, «POCCUACKUN XUMUYECKUMN KYPHADY, « XUMUYECKAS IPOMBIIIIEH-

HOCTB», «Y CIEXU XUMHUN», « KOMIIO3UTHBIN MUP», MaTEpHUAIbl MEXTYHAPOIHON
koH(pepenuuu («Kommnozut-2001, 2007, 2010»).

6. [TepeyeHnnb pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOW CeTH

«HTEpHET», HEOOXOAUMBIX JIJII OCBOCHUSI TUCITUTIIIUHBI

1. http://www.scirus.com/

2. http://www.ihtik.lib.ru/

3. http://www.y10Kk.ru/books/

4. http://www.iupac.org/

5. http://lwww.anchem.ru/literature/

6

7

8

9

. http://lwww.sciencedirect.com
. http://chemteq.ru/lib/book
http://www.chem.msu.su/rus
http://djvu-inf.narod.ru/nclib.htm
10. http://www.elsevier.com/
11. http://www.uspkhim.ru/
12. http://www.strf.ru/database.aspx
a TaK)Ke, MHTEPHET CalThl BEAYLIMX IOCY1apCTBEHHBIX BY30B 1 Hay4HbIX OpraHu-
3anmit PO: MI'Y, CII6TY, PXTY, HI'Y, Ky6I'Y, PAH P® u ap.
3apyOerxxHble Beaylue HayuHble U yueOHbie metpsl: NBS USA, MTI UK, ChLab
Japan, NSRDS u ap.
WutepakTiBHast Oa3a JaHHBIX KHUT U )KypHaioB SpringerLink.
Xumnueckuit pegakrop ChemSktch:http://www.acdlabs.com



http://www.scirus.com/
http://www.ihtik.lib.ru/
http://www.y10k.ru/books/
http://www.iupac.org/Publications
http://www.anchem.ru/literature/
http://www.sciencedirect.com/
http://chemteq.ru/lib/book
http://www.chem.msu.su/rus/library/licenced.html
http://djvu-inf.narod.ru/nclib.htm
http://www.elsevier.com/
http://www.uspkhim.ru/
http://www.strf.ru/database.aspx

7. MeToanueckue YKa3aHusi IJA O00Oy4YalIIMXCS IO OCBOEHHUIO

TUCHUNITIHHBI
No HaumenoBanue DOopMBI CaMOCTOSATETHHON pabOThI DopmbI
pasnena OTYETHOCTH
1 OO6mias xapakrte- | AKTyaau3anus COAECPKAHUS TEM YO
puctuka  (HU3U- | U3ydyaeMOU AUCIUTUINHBI
YECKUX METO/OB
HCCIIEIOBAHMSL.
2 Pentrenorpagus | CaMocTosATEIbHOE U3yUCHUE PA3/IEIIOB. YO, JIP
noaukpuctaiu- | [loaroToBka K 1a00paTOPHBIM 3aHATHUSIM.
yeckux Heopra- | Pabota ¢ yuebHol nuteparypoi, 6azamu
HUYECKUX Mare- | JaHHBIX B ceTH Internet.
pHaoB.
3 Konebarenbnast | CamocTosTEIbHOE U3yUEHUE PA3/IEIOB. YO, JIP
cnekrpockonus. | [loaroToBka kK 1a00paTOPHBIM 3aHITHSIM.
Paborta ¢ yueOHoit uTeparypoit, 6azamu
IAHHEIX B ceTH Internet.
4 Meton sanepHoro | CaMOCTOSITEIbHOE U3YUEHUE PA3JICIIOB. YO, JIP
ramma- [ToarotroBka K J1aOOpaTOPHBIM 3aHSATUSIM.
pe30oHaHca. Paborta ¢ yuebHoit uTeparypoii, 6azamu
TAHHBIX B ceTH Internet.
5 DIEKTPOHHBIN CamocCTOSITENNPHOE U3YUEHUE PA3JIEIIOB. YO, JIP
napamMarHuTHbI | [loAroTOBKA K TAOOPATOPHBIM 3aHSTHSIM.
pe30HaHC PaboTa c yuebHoM nuTeparypoi, 6azamu
IAHHBIX B ceTH Internet.
6 Mexannueckne | CaMOCTOSITETbHOE U3YUEHUE PA3/ICIIOB. YO
cBOlcTBa Heop- | Pabota ¢ yueOHoOM nurepaTypoil, 0azamu
TaHUYECKHUX U | JaHHBIX B ceTH Internet.
KOMIIO3UTHBIX
MaTEpHAaJIOB.
7 Onextpuyeckne | CaMOCTOSATENBHOE U3YyUEHUE PA3IEIIOB. YO, JIP
CBOMCTBA. [ToaroToBka K 1a00PATOPHBIM 3aHSTHSIM.
PaGora ¢ yueOHolt uTeparypoit, 6azamu
IaHHBIX B ceTH Internet.
8 | AHamuTtnueckue | CaMOCTOSITETFHOE M3YUEHHE Pa3zelioB. YO, JIP
UCTIBITAHUS. [ToaroroBka K J1aOOpaTOPHBIM 3aHSATUSIM.
Paborta ¢ yuebHoit uTeparypoit, 6azamu
IAHHBIX B ceTH Internet.
9 YbTpa3ByK. CaMocToATeNbHOE U3yUYEHUE PA3ECIIOB. YO

Paborta ¢ yuebHoit nureparypoit, 6azamu
JAaHHBIX B ceTu Internet,




8. Ilepeyenr uWHGPOPMAIMOHHBLIX TEXHOJOTHIl, HCHOJb3yeMbIX INpPH
OCYyIIECTBJIEHMH 00Pa30BaTeJILHOIO MpoIecca no AMCHUIUInHEe (MOAYJI10) (Ipu
He00XO0IUMOCTH)

8.1 IlepeyeHb HEOOXOAMMOT0 MPOTPAMMHOIO 00ecIeYeHust

B kypce naGoparopHbIX pabOT HCHONB3YETCs CIEAyIolllee MPOrpaMMHOE
obecneuenune: Microsoft Office (Word, Excel), ACD Labs Chemsketch, Kommbto-
TepHas nporpamma Hyper Chemistry .

8.2 [lepevyeHb HEOOXOTUMBIX HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. KoncynpsrantlLmroc//www.consultant.ru

2. @enepanbHbIi LEHTP WHPOPMAIMOHHO-00PAa30BATEIBHBIX PECYPCOB.
URL: http://fcior.edu.ru/.

3. Poccwuiickuit oOpa3oBarenbublil moprair. URL: http://www.school.edu.ru/

9. MaTepuajbHO-TeXHHYECKasi 6a3a, HEOOXoAUMAsI 11 OCYIIECTBJIECHHS
00pa30BaTEeJILHOIO MpoIecca Mo TUCHHILIHHE

JInst MaTepHaaIbHO-TEXHHYECKOTO 00eCIeUeHUsT JUCIUILIMHBI UCIIOIb3yeTCs
nabopatopHoe 0OOpyJ0OBaHME M yuyeOHO-Hay4yHas amnmaparypa (MHTEpaKTHUBHAs
J0CKa, IEMOHCTPAIMOHHbIE MOJICIIH).

[Tpu BBIOJHEHUH JIAOOPATOPHBIX PAOOT JJIS peau3allii METOAMK HUCIIOJb-
3YIOTCSI: CHEKTPO(POTOMETPhI, HHBCHTAPh MU3TOTOBJICHHUS MACT M TaOJETOK HCCe-
JYEMBIX COCITMHEHHH, BeChl aHaMTHUecKue. [Ipu nmpoBeneHun 1abopaToOpHBIX pa-
OOT UCIOJIB3YIOTCS XMMUYCCKHE PEAKTHUBBI U TTOCY/1a.

[19BM ypoBHus He Himke Pentium IV ¢ oneparmonnoit cucremoit Windows
XP /' Windows 7, KomnbroTepHas nporpamma Hyper Chemistry.

No B paor MarepuanbHO-TEXHUYECKOE 00ecrieyeHne qUCLH-
TJIMHBI (MOJTYJIs1) U OCHAIIEHHOCTh
1. JleknmonHble 3aHd- | JIekunonHnasa ayautopus 422C, ocHallleHHasl TIPE3€H-
TUSA TallMOHHOM TEXHUKOM M COOTBETCTBYIOLIMM IIPO-
IPAMMHBIM 00€CTICUCHUEM.
2. CemuHapckue 3a- | -
HATHS
3. JlaGopaTtopubie 3a- | Aynutopusi 422C, ocCHalleHHas Mpe3eHTAIMOHHON
HATHS TEXHUKOW M COOTBETCTBYIOIIUM MPOTPAMMHBIM
oOecrieueHreM U yabopatopun (akyJabTeTa, YKOM-
MJIEKTOBAaHHBIE CHEUUATU3UPOBAHHON MeOenpl0 U
TEXHUYECKUMU CPEJICTBAMH O0YyUCHMUSI.
4, KypcoBoe mpoek- | -
TUPOBAHUE
S. I'pynnoBsle (MHau- | Aynutopus 422C, ocHamleHHas NPE3EHTALMOHHOU
BUYAJIbHbIE) KOH- | TEXHUKOM W COOTBETCTBYIOIIMM MPOrPaMMHBIM



http://fcior.edu.ru/
http://www.school.edu.ru/

CyJIbTallUn

o0ecreueHuEM.

Texymmin KOH-
TPOJIb,  TPOMEKY-
TOYHAs aTTeCTaIlNs

Aynutopus 422C, ocHallleHHas NPE3CHTAllMOHHON
TEXHUKOW U COOTBETCTBYIOUIUM MPOTPAMMHBIM
o0ecIIeueHHEM.

CamocrosaTeapHasa
pabota

Kabuner nmsa caMocTosiTeNbHOM paOOThI, OCHAILCH-
HBII KOMIIBIOTEPHOW TEXHHUKOM C BO3MOKHOCTBIO
NOAKIIOUEeHUsT K cetu «MHTepHeT», nporpaMmon
HKPAHHOI'O YBEIMUYEHUSI U OOECIIEYEHHBIN JOCTYIIOM B
AJIEKTPOHHYI0  MH(OPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCHUTETA.




