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1 Hesu u 3a1a4u U3y4YeHHs] AUCHUTLIHHBI

[IpenonaBanue kypca «MeTonbl UCCIEA0BAHUS HEOPraHUYECKUX U KOMIIO-
3UTHBIX MAaTEPUAJIOB)» UMEET LEIbIO AaTh CTYJIEHTY HOHUMAaHUE TPUHUIUITHAIBHBIX
OCHOB, ITPAKTUYECKUX BO3MOXXHOCTEU U OTPAHUYCHUM, BAKHEUIIUX 11 XUMHUKOB
METOJOB HCCJIEIOBAHUS HEOPraHUYECKUX U KOMIIO3UTHBIX COEIUHEHHUH, 3HAKOM-
CTBO C HUX almnapaTypHbIM OCHAIICHUEM U YCIOBUSIMHU NMPOBEICHUS SKCIIEPUMEHTA,
YMEHUE UHTEPIPETUPOBATh U TPAMOTHO OLIEHUBATH YKCIIEPUMEHTAJIbHBIE JAaHHBIE,
B TOM 4HCJIe TyOJMKyeMbIe B HAYYHOU JIUTEPATYPE.

1.1 eap TUCHUTITHHBI

Oo3HakOMJIEHHE  CTYACHTOB C  MPUHIUIIAAIBHBIMAU  OCHOBAaMH U
MPAKTUYECKUMU BO3MOXHOCTSIMM METOJIOB HCCJIEAOBAaHUS HEOPTaHUYECKUX H
KOMITO3UTHBIX MaTEpUaJoB, C HMX anmapaTypHbIM OCHAIIEHUEM U YCIOBUSMHU
MPOBEJCHUSI JKCIIEPUMEHTa; (POPMHUpPOBAHHE HABBIKOB CPABHUTEIBHON OICHKU
BO3MOXKHOCTEH pa3HBIX METOJIOB aHAJIM3a, UX JOCTOUHCTB W HEIOCTATKOB IS
000CHOBAaHHOTO BBIOOpA ONMTHUMAJIBHOIO METOJa MCCJICIOBAHHUS TOT'O WM WHOTO
00BEKTA.

1.2 3agaun AMCHUILITHHBI
- N3ydenne ¢puzndeckoi TEOPHUH METOIOB, CXeM M METOJIHMK MTPOBEICHUS
IKCTICPUMEHTA;
- dopmupoBaHUE MIPEACTABICHUN O BO3MOXKHOCTIX UCIIOJIb30BAHMS TEX WU
UHBIX (PU3HYECKUX METOOB JJIsSI PEIICHHS OOpaTHBIX 3aja4, T.€. ONpeeIeCHUs
MCKOMBIX TTapaMeTpPOB 0OBEKTOB UCCIICIOBAHMUS;
- AHanu3 BO3MOKHOCTEH (PU3HUECKUX METOJOB C TOUKH 3PEHUS HX
TEOPETHYECKOTO U MPAKTUICCKOT'0 IPUMEHEHHS, B TOM YHUCIIC B
ITPOMBIIIJIEHHOCTH.

1.3 MecTo (uCHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

HNucuumivHa «MeToabl UCCIEOBaHUS HEOPTraHMYECKUX M KOMIIO3UTHBIX
MaTepHalioB» OTHOCUTCA K OOs3aTeIbHBIM AHWCIMIUIMHAM BapHATHBHOW YacTU
brnoka 1 yueOHoro mmana. JlaHHBI Kypc ommMpaeTrcs Ha 3HAHHUS 1O (QU3HKE,
MareMmaTuke (MpupoAa 3JIEKTPOMAarHUTHOTO W3JIyYEHUs, THUIbl B3aUMOACHCTBHS
€ro C MaTpHUle, TEXHUKA  CIEKTPAIbHOTO  HSKCIEPUMEHTa, MPHEMBI
MaTeMaTUYeCKOTO aHanmu3a). J(ims ycmemHoro mnpuMeHEeHHs psfga (Qu3udeckux
METOJ0OB HEOOXOJMMO 3HAaHHWE OCHOB KBAaHTOBOM MEXaHUKU (OCHOBHBIE
ompesnenceHuss M (QyHIAMEHTAIBHBIE TOHSTHS, KBAaHTOBO-MEXaHWYECKAsl TEOPHS
CTpOeHHsI MOJIeKyn). M3noxeHrne maTtepuanga O CTPOCHUU MOJIEKYJ MpEeaIoiaraeT
Hanuyue Oa30BbIX 3HAHUW O COBPEMEHHBIX BBIYUCIUTEIBHBIX BO3MOXHOCTSIX
KBAaHTOBOM XuMUU. VIHTEHCUBHOE BHEJPEHUE B AKCHEPUMEHT BBIYUCIUTEIBLHOU
TEXHUKU TPeOYyeT HaIU4Ms y CTYJACHTOB HABBIKOB Pa0OThl KaK CO CTAHJAPTHHIMU
MPOrpaMMHBIMU CHUCTEMAMH, HIUPOKO HCHOJIb3YEMBIMU B HACTOSIIEE BpEeMs s
00pabOTKU SKCIEPUMEHTANIbHBIX JTAHHBIX, TAK U BJIAJICHUSI COBPEMEHHBIM SI3bIKOM
MareMaTuiyeckor QopManuzanuu Tex (U3MYECKUX 3ajlady, KOTOPhIe BO3HUKAIOT
MIPU aHAJM3€ CIEKTPAIbHbBIX TaHHBIX.



[lony4yeHHble CTyA€HTAMHM 3HAHUS HEOOXOAMMBI MPU M3YUYEHHUH CIEIHAIb-
HBIX KypCOB. 3HaHUs, NPUOOPETEHHBIE P OCBOEHUU KypCa, MOT'YT ObITh HCIOJb-
30BaHbI IPY PEIICHNUH PA3JIMYHBIX 33/1a4 CIICHUAIBHBIX XUMAYECKUX THCIIUIUINH.

3HaHMsl, TPUOOPETEHHbIE IPU OCBOCHUM JAHHOTO Kypca, OYIyT HCIOJIb30-
BaHbI MIPU PEILICHUU CTPYKTYPHBIX 3a]a4 BBITYCKHBIX KBaJU(UKAUOHHBIX padboT
10 HEOPraHUYECKON XUMUU U XUMUH KOOPAUHALMOHHBIX COCITMHEHUM.

1.4 TlepeyeHb IIAHMPYEMbIX Pe3yJIbTATOB O0y4YeHHs IO JMCUMILINHE
«MeToabl HMCCJICIOBAHUS HEOPraHMYECKHMX M KOMIIO3UTHBIX MaTEpPHAJIOB),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHS 00pa30oBaTeIbLHOM
NMPOrpamMmbl

N3yuenue nanHoi yueOHOM AMCHMIUIMHBI HAIPABJICHO HA (P OPMHUPOBAHUE Y
oOyuaromuxcs cnenyromux komrnerenuuii: OIIK-2, TIK-1 u T1K-2

NH- B pesynbraTte uzydenust yueOHON JUCITUTUTMHBI
Ne | AEKC Conepane 00y4aroIuecst T0IKHbI
ma | KOMIC KOMIIETEHI[UU
NETEH- .
el (unu e€ yactn) 3HATH yMeThb BJIA/1ETh
00505
1. | OIIK- | Bmamenuem Ha- | kmaccuduka- | BBIOMPATH OM- | METOIOJIOTH-
2 BBIKaMH IIPO- LU0 U XapakK- | TAMAaJIbHBIC €l MOJIEKY-
BEJICHUSI XUMU- | TEPUCTU Ky METOJIBI MOJIE- | JIIPHOM CIIEK-
YECKOTI'0 JKCIIe- | METOJIOB MO- | KYJISIpHOU TPOCKOIUHU
PUMEHTA, OC- JIEKYJISIPHOM | CIIEKTPOCKO- HEOpraHuye-
HOBHBIMM CHH- | CIIEKTPOCKO- | IIMM JJISl UC- CKUX U KOM-
TETUYECKUMU U | IIUH; TEOPE- CJIEOBaHUSA ITO3UTHBIX
aHAJIUTUYE- TAYECKHE BO- | HEOpraHHU4e- MaTepuaioB
CKUMH METO- IIPOCHI MOJIE- | CKMX U KOMIIO-
JaMH II0JIy4Ye- | KyJISIPHOU 3UTHBIX MaTe-
HUS U UCCIIE- CIIEKTPOCKO- | pHaJIOB
JIOBaHUs XU- IIMM Ha Kaye-
MHYECKHUX BE- | CTBEHHOM
IIECTB U P€aKk- | ypOBHE
1005051
2 [IK-1 | crmtocCOOHOCTBIO | CTPATETHIO MPUMEHSTh METO/0JIOT U~
BBITIOJIHATh IIPUMEHEHMS | JaHHBIE METO- | €U UCCIIENO-
CTaHJapPTHBIE METOJO0B MO- | IOB MOJIEKY- BaHWS XMMHU-
oIeparuu mno JEKYJISIPHOW | JIIPHOM CHEK- | YECKUX IPO-
IIPEAJIaraeMbIM | CIIEKTPOCKO- | TPOCKOIIUY IIPH | LIECCOB U
METOAUKAM MU IIPU UCCIEOBAHUN | CTPOEHUS He-
UACHTU(PUKA- | XUMUYECKUX opraHuye-
LM U Ka4e- | IPOLECCOB HE- | CKUX U KOM-
CTBEHHOM OPraHWYECKUX | IIO3UTHBIX
aHaJIu3€ He- | U KOMIIO3UT- MaTepuaIoB




clieIoBaHUM

NH- B pe3ynbTaTte uzydyeHust yueOHON JUCHUILTMHBI
No | 7CKC Conepane o0y4Jarouecst T10IKHBI
ma | O | komnerenmuu
;eHHI; (unu e€ yactu) 3HaTh yMeThb BJa/IeTh
opraHuye- HBIX MaTepHa-
CKHUX U KOM- | JIOB
MO3UTHBIX
MaTepHaJIOB
3 [IK-2 | Bnagenuem 6a- | mpuOOPHYIO | MOATOTOBUTH METO0JIOTU-
30BBIMU HaBbI- | 0a3y MOJIeKy- | 0Opa3lbl HEOP- | €il MoJeKy-
KaMM UCTIONb- | JISIPHOM CHEK- | TAaHUYECKUX U | JIAPHOM CIek-
30BaHHUS CO- TPOCKOIUU KOMITO3UTHBIX | TPOCKOITUU
BPEMEHHOM ar- MaTepHaJioB U | HEOpraHuye-
naparypbl Ipu 3anmcaTh Uux CKUX U KOM-
IPOBEJICHUU MOJIEKYJISIPHBIE | TO3UTHBIX
HAy4YHBIX UC- CHEKTPHI MaTepHasioB




2. CTpyKTYypa M coaepxaHue JUCHMILIUHbBI

2.1 Pacnipenesienne TPy10éMKOCTH TUCIMILJIMHBI 10 BUIaM padoT
O6mas Tpy10€MKOCTh AUCHUILIMHBI cocTaBisieT 3 3ad.ei. (108 uacoB), ux
pacripejiesieHue 1o BujaM padoT MpeACTaBICHO B TaOIHIIE.

Bun yueOHoi paboThl Bcero CemecTpsl
JacoB 7

KonTakTHasi paGoTa, B TOM 4HcCjIe 58,2 | 58,2
AyIuTOpHbBIE 3aHATHS (BCEro) 54 54
3aHATHA JIEKIIMOHHOI'O THUIIA 18 18
JlabopatopHbie 3aHITHS 36 36
3aHITHS CEMUHAPCKOTO THIA (CEMHUHAPHI, MPAKTHYEC- - -
CKHE 3aHSTHS)
Nuas koHTaKTHas padora: 4,2 4,2
Kontpons camocrositensnolt pabotsl (KCP) 4 4
ITpomesxxyrounas arrecranus (MKP) 0,2 0,2
CamocTosiTeibHasi paboTa, B TOM YHCJIE: 498 | 49,8
Kypcosas pabora - -
ITpopaboTka yueOHOrO MaTepuasa 49,8 | 49,8
BrlinoHeHre MHAMBUYJIBHBIX 3aTaHUI - -
Pedepart - -
Kontpouab - -
ITonroroBka K 35K3amMeHy - -
O61mas Tpy10eMKOCTh | 4ac 108 180

B TOM YHCJIe KOHTAKTHAas 582 | 582

pabora

3a4. el. 3 3




2.2 CTpyKTypa AHCUHMILIMHbI:

Pacnpenenenne BuoB yueOHOM paOOThl U UX TPYAOEMKOCTH IO pa3lenam

JTUCITUTUTHHBI.
Pa3esnbl IMCHMIIMHBI, H3y4YaeMble B 7 ceMecTpe
No KonnuecTBo yacos
pas AynauTtopHas pabota Camo-
HaumenoBanue pasznenos CTOS-
ne- Bcero
I 13 JIP TeIbHas
na
paboTta
OO6mas xapaktepuctuka Qu-
1. [3Mueckux METOHOB HcCCiIeno-| 5,8 1 - 2 2,8
BaHUSI.
PentreHorpaduss  monukpu-
2. |cramiuueckux — Heopranuue-| 17 3 - 6 8
CKHUX MaTCPHAJIOB.
KonebarenbHass CHeKTpOCKO-
3. P 16 2 : 8 6
sl
Merto SJICPHOTO  raMMa-
4. A AP 10 2 - : 8
pe30HaHca.
DJNEeKTpOHHBI  TTapaMarHuT-
T P 19 3 - 8 8
HBI PE30HAHC
MexaHn4ecKkue CBOWMCTBA HeE-
6. |opraHuueckux u KoMmmo3ut-| 14 2 - 4 8
HBIX MaTepPHAJIOB.
/. |DmeKkTpuyeckue CBOMCTBA. 9 2 - 4 3
8. |AHaAIUTUYECKHE UCTIHITAHMUS. 9 2 - 4 3
9. |VupTpasByK. 4 1 - - 3
Bcezo: 18 - 36 49.8




2.3 CopepikaHue pa3jae/ioB JUCHUILIUHbI:

2.3.1 3angaTnga JeKIHOHHOI0 THIIA

Dop
Ma

Ne TEKY

pa HaunmenoBa- i

3 ConepxaHnue pasnaena nie-
HUE pazzena

ne ro

na KOH

TpO
ns

1 |2 3 4

1 | OOmas xapak- | CHEKTpOCKOIHYECKHE, nudpakuuonusie, | T
TepUCTUKa (PU- | JEKTPUUECKUE W MarHuTHbIe MeTonabl. OOmmas
3UYECKUX Me- | XapaKTepUCTHKA.

TOJOB HCCJe-
JIOBAHUSI.

2 | Pentrenorpa- | Cxema BO3HMKHOBEHHS (POTOANEKTpOHHON sMmuc- | JIP
busi MOMMKPH- | CUM B pe3yJibTaTe MOTJIONIEHUS BaKyyMHOTO yIbT-
CTATMYECKUX | paduosieTa WU PEHTICHOBCKOTO H3JIyYeHUS B
HEOpraHuye- M30JIMPOBAaHHON MOJIEKYJIE B TBEpAOM Tese. POIA
CKHUX Mare- | B Oxe-crekTpockonus. IlpaBuna otbopa. Bo3s-
pHaJIoB. MoxkHOCTH YDPIC, POOC u POnA. Komnuect-

BE€HHBIN DJIEMEHTHBIN aHAJIN3. XUMUYECKUU CIBUT
B ®OC ¥ yCTaHOBIEHHE CTPYKTYPhl MOJIEKYII.
OcobenHoctu sKcnepuMenTta. J[ocTouHcTBa U He-
noctatku Mmeroga. OOpaTHOe paccessHue ramma-
nayueit. [IpocBeunBanue Oera-myuyamu. PeHTreHOB-
ckas ¢uyopectennus. Dddexr Xomia.

3 | Konebaremnn- KonebarenpHbIii 1 KoJieOaTenbHO-BpamarelbHbii | JIP,
Hasg CHEKTPO- | CeKTp MojeKyl. CuMMeTpuss MOJeKyd. DJIeMeH- | K
CKOITHSI. Thl U TOUEUYHBIE TPYIIBI CUMMETPUU. AKTUBHOCTb

konebanmii B UK-cnektpax. ['pymnmoBeie 9acTOTHI:
UX UCIHOJIb30BAHUE U OTpaHHYCHUs. TeXHUKa 3KC-
NIEPUMEHTA.

4 | Merton sgep- | Obdexkt Meccbayspa. JonmiaepoBckoe ymupenue | T
HOrO TamMa- | TMHUA W BSHeprus oTaaud. [lomyueHue ramma-
pe30oHaHca. PE30HAHCHBIX CIEKTPOB. BO3MOXKHOCTH mpuMeHe-

HUS TaMMa-pPe30HAHCHOW CHEKTPOCKONUM B XHU-
MUHU.
5 | DnexkTpoHHBI | MeToJ 3EKTPOHHOIO MapaMarHuTHOro pe3oHanca | JIP,




rapamMarHuT-
HBIN PE30HAHC

CnuHOBBI M MAarHUTHBIA MOMEHTBHI 3JIEKTPOHA.
Oddexr 3eemana AJi1 HECAPEHHOTO 3JEKTPOHA.
DJIeMEHTapHbIM MArHUTHBIA pe30HaHC. OCHOBHOE
ypaBHenue OIIP, mpaBuna orOopa u ycioBus 1o-
ayuenust cnektpoB OIIP. Ilapamerpsl cnekTtpos
OIIP. CBepXTOHKOE B3aMMOJEWCTBUE M €ro Ipo-
aBinenue B cnekrtpe OIIP. Ilpunoxenue merona
OIIP B xumuu. Maentudukanus u onpeaencHue
KOHLICHTPALIMM ITapaMarHUTHBIX MOJIEKYJ, HU3yde-
HUE MEXaHM3Ma U KUHETHKM XUMHUUYECKUX peak-
LUH.

MexaHuye-
CKME CBOMCTBaA
HEOpraHuye-
CKUX U KOMIIO-
3UTHBIX MarTe-

UcnbiTanus Ha ogHOOCHOE pacTsikeHue. Mcmbita-
HUs Ha u3rud. McnbiTanus Ha cxatue. M3mepenus
non3yuectu. Penakcanus Hanpspbkenuid. Compo-
TUBJICHHWE YyAapHbIM Harpy3kam. I[IpouHocTh Ha
caBur. McnibiTaHusi HA U3HOC. Y CTATOCTHBIE UCIIBI-

JIP

pHAJIOB. TaHus. VicipITaHus Ha TBEPJIOCTb.

DnexTpuye- Jlusnexktpuueckass MPOYHOCTh. J[udnekTpudeckas

CKHE CBOWCT- | MOCTOsIHHAss U (Qakrop morepb. H3mepeHus

Ba. ANEKTPUYECKOro conpoTuiieHus. ConpoTUBICHHE
nyrooOpa3oBaHui0. DKpaHUpOBaHUE (3alIUTa) OT
AJIEKTPOMArHUTHBIX/PaAHONIOMEX.

Ananutuye- Onpenenenue  yaenbHoro Beca. M3mepenwue

CKHUC HCIIbITa-
HU.

IJIOTHOCTHU. AHAJIM3 HA BIIAXKHOCTb.

YpTpa3BykK.

Hepaspymaromne MeToIbl KOHTPOJIA C MOMOIIbIO
yIbTPA3BYKOBOM  TEXHUKH TIPU  UCIBITAHUAX
KOMIIO3UTOB.

2.3.2 3aHATHS CEMUHAPCKOr0 THIA
3aHATHS CEMUHAPCKOTO THIIA - HE TTPETYCMOTPEHBI




2.3.3 JlabopaTopHbIe 3aHATHSA

JlaGopaTopHbie padoThI

Ne Tema Yac.

1. |Texnuka 6e30MacHOCTH pabOTHI B J1TA0OPATOPHUSAX CHEKTPATIbHOrO M| 2
(U3MYECKOro MPakTUKyMa

2. |PentrenoBckuii nudpakromerp. CbeMKa peHTIEHOTpaMMbl IUIOCKOTO | 2
NOJIMKPUCTAJUIMYECKOT0 00pasua.

3. | Onpenenenue BemiecTsa 1o ero gedaerpaMmme. 2

4. |OnpenesieHre TUIA PEIICTKH U MTapaMeTpa sSYeiKu BellecTBa Kyouue-| 2
CKOM CHHT'OHUH.

5. |UK-cnekTpockonuyeckoe wuccienoanue. Maentudukamus BemectB| 8
no MK-cnekTpam.

6. |3makomcTBO co cnektpamu OIIP. OmnpeneneHue uyucia KOMIOHEHT| 8
mynbpTHIUIETa. OnpeneneHue napaMarHuTHBIX IeHTpoB. Mcmonb3oBa-
HUE CIIMHOBBIX METOK.

7. |HccnenoBanue MpOYHOCTHBIX XapaKTEPUCTUK HEOPraHUYECKUX Mare- | 4
pHAaJoB.

8. |DnexTpuyeckue CBONCTBA HEOPraHUYECKUX M KOMITIO3UTHBIX MaTe-
pHAJIOB.

9. | AnanuTHyeckue UCTIBITAHUS HEOPraHUYECKUX MaTepuanoB. Omnpee- 4
JIeHUe yAeNbHOro Beca. Mi3amepenue mioTHOCTH. AHANU3 Ha BIIaXK-

HOCTb.
Bcero: 36
2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX padoT
[IpoBenenne KypcoBbIX pabOT MO TUCHHUILIIMHE — HE TIPETyCMOTPEHO
2.3.5 llpumepHas tematuka KCP
1. OOmas xapakTeprucTUKa METOJIOB MOJIEKYIISIPHON CTIEKTPOCKOTIHH.
2. Knaccudukanus CrieKTpalbHBIX METOJIOB HCCIIEIOBAHU.
3. BzaumopelicTBrE 3JIEKTPOMArHUTHOTO U3ITYYCHHSI C BEIIIECTBOM.
4. OCHOBHbIE NPUMEHEHUS CIIEKTPATIbHBIX METO/IOB.
5. Teopust KpUCTATIIMYECKOTO MOJISL U TEOPUS OISl JIMTAH/IOB B CLIEKTPOCKO-
UU.
6. IlpaBuia oTOOpa CIEKTPAIBHBIX TOJIOC MOTJIOMICHUSI.
/. DHepreTUyecKre COCTOSIHUSL aTOMOB U MOJIEKYJ. TepMbl.
8. TMomy>mmupuyuecKkre METObI B CIIEKTPOCKOTIHH.
9. OcHOBHBIE CIIEKTPATHLHBIC METOBI PACUETa KOHCTAHT PEAKITHA.

10.I1pstmast m oOpaTHast cCrieKTpabHas 3a1ava.

11.Buasl cieKTpaabHbIX U3MEPEHUM MO YCIOBUSAM, ONPEIEISOIIUM TOYHOCTh

pe3yJibTaTa.

12. XuMu4eckue MmpoIecchl, BIUSIONME HA UPUHY CICKTPATBHON JIMHUH.

13.OHepreTryeckne ypoBHU IBYXaTOMHOW MOJIEKYJIBL.




14.Buspl CIEKTPOCKONUHU 11O CBOMCTBAM U3ITYUYEHUS.
15.EcTecTBeHHBIE NPEAEIbl CHEKTPAIbHBIX U3MEPEHUM.
16.CnexTpanbHble 0COOEHHOCTH HOHOB MEPEXOAHBIX METAIIIOB.
17.TexHuKa 3KCIIEPUMEHTA B AJIIEKTPOHHON CHEKTPOCKOMHH.
18.Konebarensuas (K-, KP-) cnekrpockomnusi.

19.Konrenius rpynnoBbIX YaCTOT B KoJie0aTEIbHON CIIEKTPOCKOTIUN
20.CummeTpust MOJIEKYIISIPHBIX KOJIeOaHUU

21.Meroauka 3KCIIiepuMeHTa B K0J1€0aTeIbHOM CIEKTPOCKOIIHH.
22.Paznuuus B K- u KP-cnekrpockonumu.

23.HopmanbHble Koe0aHus MHOTOATOMHBIX MOJIEKYIL.

24 MarnutHble cBoicTBa sanep. [lepexonsr B AMP.
25.MopenupoBanue cektpos SIMP "H o ypaBHenusM lllynepu
26.2I1P-cnexkTpockomnus. g-hakTop.

2(. TexHHKa HKCIIEPUMEHTA B PAJIMOCIIEKTPOCKOIUY.
28.Macc-CneKTpoCKOmus.

29.Ipoueccol hparMeHTaIIMM B MACC-CIIEKTPOCKOITUH.
30.1nTepnpeTarys Macc-CreKTPOB.
31.XpomaTo-Macc-CIeKTpOMETPHS.

2.4 TlepeyeHb Y4eOHO-METOAUYECKOT0 00ecnevyeHHsl JIs CaMOCTOSITE I b-
HOM padoThHI 00YYAIOIIMXCS MO JUCIUTINHE

HepequL y‘I€6HO-MeTOIlI/ILI€CKOFO oOecreueHMs JAUCTTUITIINHBI

NoHanmMeHnoBaHue N
10 BBITIOJIHEHUIO CAMOCTOSATENbHON pabOThI
pazzena
1 2 3
1.BBenenue bykos H.H., Ky3uenosa C.JI., Kocteipuna T.B. ®usnyeckue

METO/IbI UccliefoBaHusl. MoneKysipHas CIIEKTPOCKONUS. Y U.
nocobue, KyoI'V,
http://www.kubsu.ru/sites/default/files/department/ MOLEKULY
RNAYSPEKTROSKOPIY 6.pdf

2Onextponnas |byxo H.H., [TaBnoB I1.A., ®ypcuna A.b. ®usnueckre METObI
CIIEKTPOCKO-  (uccienaoBanus. YacTe 1. DIeKTpoHHBIE CIIEKTPHL. Y. Tocodue,
TTHS. 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/IbI MCCIIEIOBAHUS: DJIEKTPOHHAs CIieKTpockomus. — Kpac-
Hoxaap: KyoIl'Y, 2006.
http://www.kubsu.ru/sites/default/files/department/ELEKTRON
NAYSPEKTRI 2.pdf

3/Konebarens- |bykos H.H., Komokonor ®.A., Kocteipuna T.B., Ky3nernosa
Has criekTpo- |C.JI. dusnveckue MeTo bl nccieaoBanus: KonebatenbHas
CKOIHSI. criekTpockonus. Y4. nocobue, 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 /I.E., ®ypcuna A.b.
dusnueckue meToas! ucciegosanus. Yacte 2. KonebarenabpHas

criekTpockonus. Y. nocobue, KyoIl'V,
http://www.kubsu.ru/sites/default/files/department/ KOLEBATE

LNIESPEKTRI_3.pdf

Pagmnocnek-
TPOCKOITHSL.

bykxos H.H., Ky3nenosa C.JI., Kocteipuna T.B., bynknuckuii
B.JI. ®usnueckue Meto bl uccieaoBanus. Yacte 3: CriekTpo-
cxormst SIMP (HY). — Kpacrozap: Ky6I'Y, 2006.
http://www.kubsu.ru/sites/default/files/department/SPEKTROS
KOPIYYMR_5.pdf

. Macc-

Cunbsepcreiin P., Beoctep @., Kumin JI. CnekrpoMerpuyeckas

CHEKTPOMET- |MJICHTU(UKAIMS OpraHUYECKUX COCIMHEHUI: yueOHoe mocooue
pusl. M.: BUHOM. JlaGopatopus 3nanuii, 2012. 548 c.
./CoBmectHoe |bykos H.H., Byuknuckuii B./l., [Tantomikun B.T. ®uznueckue
OPUMEHEHHE [METO/bI UCCIIEIOBAaHNS KOOPIUHAIIMOHHBIX COEINHEHHI pPEKO-
CIEKTpaIbHBIX BeMeNbHBIX neMeHTOB. Kpacnonap, Kyol'Y «Kuuray, 2001
METO/OB.

3. Odpa3oBaTejibHbI€ TEXHOJOTUHU

Kommuect-

Bun 3ansus Hcnonb3yemble MHTEPAKTUBHbBIE

Cemectp BO
(JI, IIP, JIP) 00pa3oBaTeIbHbBIC TEXHOJIOT U

4acoB
4 AJICKTPOHHBIC IPE3CHTAIINHU 12
I1P -
JIP pelieHre MpooOJIEeMHBIX CUTYallUN B 6
COCTaBE MaJIbIX TPYIIIL.
Uroro: 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. OueHo4yHble CpeACTBAa JIsl TeKyllero KOHTPOJSI yCleBaeMOCTH H
NMPOMEKYTOYHOM aTTecTaluu
Texylmuii KOHTPOJIb OCYILECTBIAECTCA B YCTHOM U MUCBMEHHON (popMe B Mpoliecce
BBINIOJIHEHUS J1a00paTOpHbIX padoT. IIpoMeKyTOUYHBI KOHTPOJIb MPOBOJIUTCSA B
BU/JIE TECTOB U onpoca. UTOroBblif KOHTPOJIb OCYIIECTBIISIETCS] TPUEMOM 3a4eTa B /
ceMecTpe.

Kpurtepun ouneHkn c(opMupoBaHHBIX KOMIETEHUHH ONpene/silioTCA
YPOBHEM YCBOCHHUS M3y4aeMOro MaTrepuaJjia

- o0y4yaeMblil UMeeT ONpeAeNICHHOE MPEACTABICEHUE O METOJaX HCCIEI0Ba-
HUS, HO HE MPOSIBISAET UX JOJDKHOW OCMBICIEHHOCTH U HE CHPABIISIETCS C BBINOJI-
HEHUEM COOTBETCTBYIOUIUX MMCbMEHHBIX U 3KCMEPUMEHTAIBHBIX padboT (He3auTe-
HO);

- o0y4yaeMblii HMMEET YEeTKHUE MPEJCTaBICHUS O METO/IaX MCCIEOBaHus, T10-
HUMAEeT UX CYIIHOCTb, OJTHAKO OOHApy>KMUBAeT 3aTPyIHEHHE B MX BOCIIPOU3BEE-
HUU U IPUMEHEHUHU Ha MPAKTHKE, YTO MPUBOJIUT K HEOOXOJAUMOCTH YTOUHSIOIIUX
Y JTOTIOJIHUTEILHBIX BOIIPOCOB B MPOIIECCE MPOBEPKH (3a4TEHO, YAOBJI);

- 00y4aemblii JOCTATOYHO MOJHO OCMBICIIMII MaTEpHall O METOJAX HUCCIEH0-
BaHUs1, C TOHUMaHUEM (HOPMYIUPYET COOTBETCTBYIOUIUE MOHATHUS (TEOPETUYECKUE
MOJIOXKEHHUST ), XOTS MPU UX 00OCHOBAHWHU U BOCIPOU3BEICHUM HYXKIAETCSI B HEKO-
TOPBIX YTOYHEHUSX, OOHApYXMUBaeT yMEHUE NMPUMEHATh YCBOCHHBIE 3HAHUS Ha
IPaKTHKE, TOMYyCKas MEJIKUE, HeCYIIeCTBEHHbIE HEJ0YEThl B MUChbMEHHBIX paboTax
(3auTeHO, XOp);

- BBICIIUN YPOBEHb BIAJCHUS MaT€pPUAJIOM COCTOUT B IIYOOKOM OCMBICTIE-
HUU METOJIOB MCCIIEJIOBaHUS HA MOHATUWHOM YpOBHE, B YMEHHH CBOOOJHO H JIO-
TUYHO BOCIPOU3BOAUTH M OOOCHOBBIBATH COJEPKAIINECS B HUX MOJOXKEHUS TPHU-
Mepamu U (akTamH, a TakKe He JOIMyCKaTh OMMOOK MPHU BHIMOJHEHUU MHUCHMEH-
HBIX U MIPAKTUYECKUX PAOOT, MPOSBIATH CAMOCTOATEBHOCTh U DJIEMEHTHI TBOPYE-
CTBa (3aYTEHO, OTJI).

CTyaeHTbl, YCHENIHO PENIMBIINE 3a/1a4yi KOHTPOJIBHBIX padOT, aTTECTYIOTCS JI0C-
POYHO.

4.1 ®oH OLIEHOYHBIX CPEACTB /ISl MPOBEACHUS TeKyIIlel aTTecTAllul

BAPUAHT KOHTPOJIBHOM PABOTHI Ne 1
o Kypcy «MeToabl ucclieJOBaHUS HEOPraHUYECKUX U
KOMITO3UTHBIX MaT€pPHUaIOB»

1. Ornpenenenne MEXIIIOCKOCTHBIX PACCTOSIHUM O JebaerpaMmaM U HIEHTHU-
dukanus das.

2. Mexanu3m paccessHus JIydel IO 3aKOHaM KJIACCUYECKOM 3JIEKTPOJNHAMUKM.
OcHoBHbIE ypaBHEHUS AUGPAKIIMU PEHTT€HOBCKHUX JTy4eil.

3. OO0bsicHuTe, Iouemy aiig Mosiekyd Brp, O, u Apyrux roMosiiepHbIX JBYX-
aTOMHBIX MOJIEKYJI He ynaércs 3apeructpuposats MK- cnektp?

4, Oddext Meccbayapa.



S. B03M0XHOCTH IPUMEHEHHS TAMMa-PE30HAHCHOM CIIEKTPOCKOIINH B XUMUHU.

BAPUAHT KOHTPOJIbHOM PABOTHI Ne 2

1. Kaxkue (hakTophl BIUAIOT HA YaCTOTY U MHTEHCUBHOCTD MOJIOCHI OTJIOUIEHUS
ONpEEeNEHHON IPYIIIBI AaTOMOB?
2. CKOJIBKO MHUKOB CO CBEPXTOHKOW CTPYKTYPOH MOXHO OKMJAaTh BCIEICTBHE

JIeJOKaIN3allMi HECIApEHHOT0 JJIEKTPOHA B KaTHOHE JUOCH30JIXpOMa MEXIY
KOJIbLIAMU ?

3. AHanu3 Marepuasna Ha BJIaKHOCTb.
4.  Hepaspyuaroniye MeTo bl KOHTPOJIS C MOMOIIBIO YIBTPa3BYKOBOM TEXHHUKH.
5.  HccnenoBaHue TEIIONPOBOIHOCTH KOMIIO3UTOB

BOHpOCBl AJIA MIOATOTOBKH K 329€TYy

[IpaBuna or6opa B UK-cniektpockonuu. OOEpTOHBDI.

['pynnoBsie kKoneOaHus.

HK-cnekTpockomnusi — OCHOBHBIE TIOJIOKEHHUS U MPaBUiIa 0TOOpA.

[Tpuuunsbl, BeI3BIBaIOIINE yClIOKHEHHE nHTeprperanun UK-criekTpoB ciox-
HBIX MOJIEKYI.

5. Dddext 3eemana 1151 Mosaekynsl Oo.

6. Cnexrpockonnueckue metonbl. MK-cnekrpockonus. TeopeTuyeckrue OCHO-
Bbl MeTOoJa. AKTHUBHOCTh KkosieOanuii B MK-cnekrpax. DneMeHThl CHMMETPUU MO-
nexyn. TUnbsl CMMMETpUX KoJieOaHUH MO OTHOIIEHHUIO K DJIEMEHTaM CUMMETPUH.

7. AHanu3 Ha BJIaXHOCTb.

8. PeHTreHoCcTpyKTypHBIN aHAIN3

Q. Hepazpymaroiire MeTonbl KOHTPOJISI C TOMOIIBIO YIIBTPa3BYKOBOUM TEXHUKU
10. Ompenenenue yaeapHOTO Beca

11.  OcHOBBI METOJI0B (DOTOIIEKTPOHHOHN, PEHTTEHOBCKON U 0KE — CIIEKTPOCKO-
107058

12. KonebarenpHasi CTPYKTypa U HHTEHCHBHOCTH (POTOAIEKTPOHHBIX CIIEKTPOB.
13. Texnuka u metoauka sxcnepumerTa ®IC, POC u oxe — CrIeKTpOCKOIHH.
14.  CTpyKTypHO-aHAIUTUYECKHE TMPUMEHEHUS METOJ0B (HOTOIIEKTPOHHOM
CHEKTPOCKOINHI

15. Teopetndyeckoe MOJEIHPOBaHWE W OOBICHCHHE XUMHUYECKUX CJIIBUTOB.
CBs3b ¢ 3P (DEKTUBHBIM 3aPSJIOM U CTEIICHBIO OKUCIICHUS.

16. IIpumeHeHue MeTONOB (DOTODIIEKTPOHHON CHEKTPOCKOTHH TPU W3yUEHUU
MPOLIECCOB aJCOPOLIMH U KaTaau3a.

17. TlpuHUMIOBI CHEKTPOCKONUH 3JIEKTPOHHOTO NapaMarHUTHOTO PE30HAHCA.

18. VYcnosue DIIP. g-bakTop u ero 3HaueHue.

19. CaepxToHKoe pacmemieHre curaajga 1P mpu B3auMoaecTBUM ¢ OJHUM U
HECKOJIbKUMHU siipaMu. UHCIIO KOMIIOHEHT MYJbTHUIUIETA, paclpeaesieHue UHTEH-
CUBHOCTH.

20. Ompenenenne CBOOOTHBIX PAIUKAIOB U JAPYTUX MapaMarHUTHBIX IIEHTPOB C
nomoipsio JIIP merona. Mcnonb30BaHWEe CIMHOBBIX METOK.

21. bmok-cxema cnekrpometpa DIIP, ocoOeHHOCTH SKCTIEpUMEHTa, JOCTOMHCTBA

Hwh e



Y OTpaHUYEHHSI METOJA.

22. Kpucramiueckoe COCTOSIHME BEIIECTBA M TUIBl KPUCTANIMYECKUX pelle-
ToK. [loHsTe 06 0OpaTHOM perieTKe.

23. @®usuka pPEHTTeHOBCKUX Jy4yed, UCTOUYHUKU PEHTTEHOBCKHUX Jyued. Jlu-
(dpakuus peHTTeHOBCKUX JTy4eH.

24. MexaHu3M paccestHUs Jy4yel Mo 3aKOHaM KJIaCCHUYECKOW 3JIEKTPOAMHAMUKH.
OcHoBHbIE ypaBHEHUS JU(GPAKLIUN PEHTIT€HOBCKUX JTyUEHl.

25. XapakTepUCTHKa OCHOBHBIX METOJIOB PEHTT€HOCTPYKTYPHOTO aHAJIM3a.

26. DJeMeHTHI peHTIe€HOaHaIN3a MOHOKpUCTAIIOB (MeToA Jlays, MeTos Bpailiie-

HUS KpucTamia, meton ebdas).

27. OrmpezaesieHHe MEXIJIOCKOCTHBIX PACCTOSHHM MO JebaerpaMMmaM M UACHTH-
dukanus gas.

28.  OnrtuManbHbIN BEIOOP METOAOB JUIsl PEIICHHs TOCTABICHHBIX 3a/1a4 MPHU HC-
CJIEIOBAaHUU XMMHUYECKUX MPOLECCOB U MaTEPHUAIIOB.

29.  Dddext Meccbayapa.

30. IlomyuyeHue ramMma-pe30HAHCHBIX CIEKTPOB. BO3MOXXHOCTH TNpUMEHEHUS
raMmMa-pe30HaHCHON CIIEKTPOCKONUHU B XUMUHU.

31. HcnblTanus Ha OJJHOOCHOE PACTSKCHHE.

32. Hcneitanus Ha u3ru6. McneiTanus Ha cxatue.

33. Hsmepenus nmomsydecTu. Penakcarus HanpspKeHUH.

34. ComnpoTHUBIEHHE YIApPHBIM Harpy3Kam.

35. IIpounocTs Ha caBur. McnbiTaHust HAa U3HOC.

36.  VYcranoctHble ucneiTanus. McnbiTaHus Ha TBEPAOCTb.

37. Judnextpuueckas NpoYHOCTb. [ludnekTpuueckas mocTosiHHAA U (pakTop mo-

Tepb. I3MepeHus 371€KTPUUYECKOr0 COMPOTUBIICHUSI.

38.  DkpaHupoBaHue (3alIUTa) OT JIEKTPOMATHUTHBIX PaIHOIIOMEX

5. IlepeyeHb OCHOBHOW M JONMOJHUTEJIHLHOUH Y4eOHOU JIMTEPATYPbI, He-
00X0AMMOii 1151 OCBOCHUSA IMCUUIINHBI

5.1 OcHoBHas1 IUTEpaTypa:
1. [TonumepHble KOMITO3UIIMOHHBIE MAaTepHajbl: MPOYHOCTh M TEXHOJOTHS

[Texct] / C. JI. baxxenoB, A. A. bepnun, A. A. Kynekos, B. I'. Ommss. - [onro-
npyausiii : Uatemnekrt, 2010. - 347 c. : win. - bubmuorp. B koHie ras. - ISBN
9785915590457 : 762 p. 71 k.

2. VYereaiok, FO.A. Jlekuuu 1o CneKTPOCKOMHUM SIEPHOI0 MarHUTHOTO PE30-
HaHca [DnexktpoHHbid pecype]. Y. 1 (BBommbiii kypc) / FO.A. YcreiHOK. — M.:
Texnocdepa, 2016. - 288 c. - ISBN 978-5-94836-410-0. — Pexxum moctyma:
https://biblioclub.ru/index.php?page=book red&id=444862&sr=1

5.2 /lonoJiIHUTEIbHAA JINTEPATYpA:
1. [TonumepHblE KOMIIO3MLIMOHHBIE MAaTEpUAIIbl: CTPYKTYpa, CBOMCTBA, TEXHO-

gorusi [Tekct] : yueOHOE mocoOue sl CTYyJACHTOB BY30B / moj oOmIl. pea. A. A.



bepnuna ; [M. JI. KepGep u ap.]. - 3-¢ ucnp. u gon. uzn. - CII6. : IIpodeccus,
2011. - 556 c. : un. - ABT. yka3aHbl Ha 000pOTe TUT. JHCTa. - bubnuorp. B KoHIlE
Tem. - ISBN 9785939131308 : 786.00.

2. MuxaiinuH, FO.A. KoHCTpyKIMOHHBIE MOJMMEPHBIE KOMIIO3ULIMOHHBIE Ma-
tepuaibl [Tekct] / FO.A. Muxaiinus. - 2-e u3n., ucnp. u gon. - CII6. : Hayunsie
OCHOBBbI M TexHojoruu, 2010. - 820 c. : un. - bubnuorp. B konue rnas. - ISBN
9785917030036 : 1110.00.

3. OyHKIHMOHANIbHBIC HAMOJHUTENH sl 1iactMacce [Teker] / mox pen. M.
Kcanroca ; nep. ¢ anrin. [A. E. Umens]| non pen. B. H. Kynesnesa. - CII0. : Hayu-
Hble OCHOBBI U TexHosoruu, 2010. - 461 c. : un. - bubnuorp. B KoHIle cTaTeH. -

ISBN 9785917030166. - ISBN 9783527310548 : 1388.00.

4. Illax, B. CnpaBo4HO€ PyKOBOJICTBO I10 UCIBITAHUSM TUIACTMACC U aHAJIU3Y NP HU-
yuH ux paspymenus [Texcr] : Bumry Illax ; mep. ¢ anrn. 3-ro uznanus / B. 1llax ;
[mep. ¢ anri. mox pen. A. . Mankuna]. - CII6. : HayuHble OCHOBBI ¥ TEXHOJIOTHH,
20009. - 731 c. : un. - bubnuworp. B koHe raas. - ISBN 9785917030050. - ISBN
9780471671893 : 1156.00.

5.3. Ilepuoanyeckue u3aaHMs:
[Tepuonnueckue uznanus: xypHaibsl — «Imactuueckue maccol», «llonumepHbie
MaTepualiby, « POCCHMCKUI XUMUYECKUN )KYpHAT», «XUMUYECKask MIPOMBIIIIICH-
HOCTBY, «¥YCleXu XuMun», « KoMmo3suTHbIA MUpP», MaTEpUaIbl MEKIYHAPOIHOU
koHpepeniuu («Kommozut-2001, 2007, 2010»).

6. IlepeyeHb pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH

«HTEpHETY», HEOOXOIUMBIX JIJIi OCBOCHUS JTUCITUTLTMHBI

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

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

3. http://www.y10k.ru/books/

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

5. http://www.anchem.ru/literature/
6. http://www.sciencedirect.com
.
8
9

. 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 BEAYLIUX rocyaapcTBeHHbIX BY30B u HayuHbIX OpraHu-
saruit PO: MI'Y, CIIoI'Y, PXTY, HI'Y, Kyol'Y, PAH PO u ap.
3apyOekHble Beaylue Hayunble u yaeOHble 1ieTpbl: NBS USA, MTI UK, ChLab
Japan, NSRDS wu np.
WuTepakTrBHAs 0a3a qaHHBIX KHHT U KypHaIoB SpringerLink.
Xumunuecknii pepakrop 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

/. Meroauyeckne YyKa3aHusl s OOyYAKIIMXCS 1O OCBOCHHIO

AUCUMILTHHBI
Ne HaumenoBanue ®opMBbI CAMOCTOSTENBHONU PAaOOTHI Dopmel
paznena OTYETHOCTHU
1 O6mas xapakrte- | AKTyanu3anus COJIEpKaHUS TEM YO
puctuka  (uU3HU- | U3yYaeMON JUCHUTLIAHBI
YECKHX METOJIOB
UCCJICJIOBAHUS.
2 Pentrenorpagust | CamocTosiTeIbHOE U3yUEHUE PA3EIIOB. YO, JIP
noJiKpucTauiv- | [loarotoBka K 1a60paTOPHBIM 3aHATUSIM.
YecKuX Heopra- | Pabora ¢ yueOHo uteparypoii, 6azamu
HUYECKUX MarTe- | JaHHBIX B ceTu Internet.
pHAaJoB.
3 Konebarensnas | CamMocCTOSATENbHOE U3YUCHHE Pa3/ICiiOB. YO, JIP
cnektpockonusi. | [loaroToBka K J1abOpaTOPHBIM 3aHSATUSIM.
Pabora ¢ yueOHoOM nuTepaTypoi, 6azamu
JTaHHBIX B ceTH Internet.
4 Meton snepHoro | CaMOCTOSTENLHOE U3YUEHUE PA3EIIOB. YO, JIP
ramma- [ToaroToBka K 1a00PAaTOPHBIM 3aHATUSM.
pe30oHaHca. Pabora ¢ yueOHoOM nuTepaTypoi, 6azamu
JaHHBIX B ceTu Internet.
3) DNEeKTpOHHBIN CamocTosATeNIbHOE U3YUYEHHUE PA3/ICIIOB. YO, JIP
napamMarauTHeii | [loaroToBka K 1abOpaTOPHBIM 3aHSATHSIM.
PE30HaHC Pabora ¢ yaeOHoOM nuTepaTypoi, 6azamu
JaHHBIX B ceTu Internet.
6 Mexanunyeckue | CaMOCTOSTEbHOE U3YUEHUE Pa3/IEIIOB. YO
cBoiicTBa Heop- | PabGora ¢ yueOHoit nutepaTypoii, 6azamu
TaHUYECKUX U | JaHHBIX B ceTH Internet.
KOMITO3UTHBIX
MaTepHuasoB.
7 Onektpuueckue | CaMOCTOSTENIbHOE U3YyUYEHHE Pa3/IesioB. YO, JIP
CBOWCTBA. [loaroroBka Kk 1a00PATOPHBIM 3AHSITHUSIM.
PaGota ¢ yueOHoO# muTepaTypoi, 6azamu
IAHHBIX B ceTH Internet.
8 Ananutuueckue | CaMOCTOSATENbHOE U3YUYECHHE Pa3/esioB. YO, JIP
WCTIBITAHUS. [ToaroroBka Kk J1a0OpPaTOPHBIM 3aHSTUSM.
Pabora ¢ yueOHOM nuTepaTypoi, 6azamu
IAHHBIX B ceTH Internet.
9 VYpTpa3BykK. CaMoCTOATENIbHOE N3YUYEHUE PA3/IENIOB. YO

Paborta ¢ yueOHOM nuTepaTypoi, 6azamu
JAaHHBIX B ceTHu Internet.




8. IlepeueHb WH(MOPMANMUOHHBIX TEXHOJOTMi, HMCIOJb3yeMbIX HNpPH
OCYyLIeCTBJICHUH 00Pa30BaTeJIbHOIO MpoLecca no JAUCHUIINHEe (MOAYa10) (Ipu
HE00X0IUMOCTH)

8.1 IlepeyeHb HE0OXOAMMOr0 NPOrPAMMHOI0 0OOecneYeHust

B kypce nabGoparopHblx pabOT HCHONB3YETCS CieAyIollee MPOorpaMMHOE
obecreucuue: Microsoft Office (Word, Excel), ACD Labs Chemsketch, Kommbio-
TepHas nporpamma Hyper Chemistry .

8.2 IlepeueHb HEOOXOMUMBIX HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

1. KoncyasTantlLmroc//www.consultant.ru

2. @eaepaibHbIi HEHTP HWHPOPMAIMOHHO-00PA30BATEIBHBIX PECYPCOB.
URL: http:/fcior.edu.ru/.

3. Poccwuiickuii oOpa3oBatenbHbiii moptan. URL: http://www.school.edu.ru/

9. MarepuaibHO-TeXHHYECKas 6a3a, HEOOXOUMAs /IJIs OCYIEeCTBJICHUSI
00pa30BaTEILHOr0 MpoLecca Mo JHCIHILIHHE

JInst MaTepHaIbHO-TEXHUYECKOTO 00eCIICUeH sl TUCIIUILIMHBI HCTIOTB3YETCS
n1abopartopHoe 00OpyJOBaHHME W y4eOHO-HaydHas ammapatypa (MHTepaKTHBHAs
J0CKa, IEMOHCTPAI[MOHHBIE MOJICIIH).

Ipu BBIMOJHEHUU JTa00OPATOPHBIX PAbOT IS peaar3aui METOIUK MCIIOb-
3YIOTCS: CIIEKTPO(OTOMETPBI, HHBEHTAPh M3TOTOBJCHHUS MACT M TaOJIETOK HCCIIe-
JyeMbIX COEIHMHEHHIA, BEChl aHAIUTHUCCKHE. [Ipy POBEAEHNH Tab0PaTOPHBIX pa-
00T UCIIONIB3YIOTCSI XAMHYECKHE PEAKTHBBI M ITOCY/IA.

I[19BM yposus He Hmke Pentium IV ¢ omeparmonnoi cuctemoit Windows
XP / Windows 7, Kommnbrorepras nporpamma Hyper Chemistry.

No Bix paor MarepuanbHO-TEXHUYECKOE 00ecTieYeHne TUCIIUTI-
JUHBI (MOZYJIs1) U1 OCHAIIEHHOCTh
1. Jlekumonuble 3aHs- | JlekimonHas aynutopust 422C, ocHallleHHas Mpe3eH-
TUSA TallMOHHOM TEXHUKOW M COOTBETCTBYIOIIMM IIPO-
IPaMMHBIM 00€CTICUCHUEM.
2. CemuHapckue 3a- | -
HATHS
3. Jlabopatopusie 3a- | Aynutopus 422C, ocHalieHHas MPE3CHTAIIMOHHOM
HATHS TEXHUKOM W COOTBETCTBYIOUIMM MPOTPaMMHBIM
obOecrieuernemM u yabopatopun (GaKyiIbTeTa, YKOM-
MJIEKTOBAHHBIE CIEIUATU3UPOBAHHON MeOeNblo U
TEXHUYECKUMU CPEJICTBAMU O0YUYCHHUSI.
4, KypcoBoe mnpoek- | -
TUPOBAHUE
d. I'pynnoseie (MHau- | Aynutopust 422C, oOcCHallleHHas MPe3eHTAIMOHHOU
BUJIyaJIbHbI€) KOH- | TEXHUKOM ¥ COOTBETCTBYIOIIMM MPOTPAMMHBIM



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

CyJIbTall U

o0ecrieueHueM.

Texymun KOH-
TPOJIb,  MPOMEXKY-
TOYHAs aTTECTALUSA

Aynutopua 422C, ocHalleHHas NIPE3EHTAllMOHHOMN
TEXHUKOW U COOTBETCTBYIOIIMM IPOrPAMMHBIM
o0ecreyeHueM.

CamocrosreabHas
pabota

Kabuner nns camocTosiTeIbHON palOOThl, OCHAIICH-
HbII KOMIIBIOTEPHOM TEXHHUKOHW C BO3MOXKHOCTBHIO
IOAKIIFOYEHUS K ceTH «VIHTepHEeT», mporpaMmMon JK-
PAHHOTO YBEJIWYEHHS] U OOECNEUYEHHBI JOCTYNOM B
AJEKTPOHHYI0  HMH(POPMAIMOHHO-00Pa30BaTEIBHYIO
Cpelly YHUBEPCHUTETA.




