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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-6 CriocobeH WuCIoyb30BaTh OCHOBHBIC 3aKOHOMEPHOCTH XHUMHUYECKOW HayKu W (yHIaMEHTAJIbHBIC X
KOHKPETHBIX TPOU3BOICTBEHHBIX 3a]1a4

1.2 Tumsl 3ana4 ipoeccHoHaNbHON AEITETFHOCTH, K KOTOPBIM TOTOBSITCSI OOyJaroIIuecs B paMKaX OCBOSHH
- OpPraHU3aIMOHHO-YTIPABICHYECKUI
- TEXHOJIOTUYECKUI

1.3 JluciuruiiHa OpPUEHTHPOBaHA HA IOATOTOBKY OOydYarommxcsi K MpodecCHoHaIbHOU AeITeIhbHOCT
XHUMHKO-TEXHOJIOTHYECKOE MPOU3BOJACTBO (B cdepe ONTUMHU3AIMU CYHISCTBYIOIIUX W pPa3paOOTKU HOBBI
MONTyYeHUsI U aHaJIn3a MPOAYKIHU, B cepe KOHTPOISI KadecTBa ChIPhs, MOTy(HadpUKaToB M TOTOBOW Mpo.
ceprudukanuu npoaykuuu), 40 CkBO3HBIE BHIBI MPOQPECCHOHATHHONU ACSITEILHOCTH B MPOMBIILIEHHOC
OTIBITHO-KOHCTPYKTOPCKHUX Pa3pabOTOK U BHEAPECHHUS XUMUYECKOW MPOAYKIMH PA3TUYHOTO Ha3HAUCHUS, B
TEXHUYECKOTO KOHTPOJISI KaYeCTBA MPOIYKIIMH )

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

OO000I11IEHHBIE TPYIOBLIE
py. Kon n HammenoBaHue

HKIMH / TPYIOBbIE
ngKHHH / prHOBHe xommerennmu GIOC
Y HHEIY BO, HeoOxonumoit s
(dbopmupoBaHUS WuankaTopsl JOCTHKEHHS KOMIICTSHITHN
nmpoheccHoHalbHbIC
., TPYZOBOTO WU
neicTBus (Tipu
podheCcCHOHAIbHOTO
HATNIAH N
JCHCTBHSI
npodcraHaapTa)

- B/02.6 IIpoBenecuue [TK-6 Cnocoben CriocobeH  pemaTb  CHUTYallMOHHBIE  3aJadd,
pabot no obpaboTke u UCIIOJIb30BaTh HMHUTHPYIOIIAE  TEXHOJOTHMUYECKHUE  MPOOTIEMBI
aHATN3Y OCHOBHBIE peabHBIX TPOU3BOJICTB
HayYHO-TEXHUYIECKOM 3aKOHOMEPHOCTH
HHpOPMAITHH U XUMUYCCKOW HAyKH U
pe3yNIbTaToB byHIaMeHTATbHBIC
HCCIIEeIOBaHU I XUMUYCCKHE TTOHSATHS

MIPU PEIICHUU
KOHKPETHBIX
MPOU3BOJCTBEHHBIX
3a1a4

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[IK-6 CnocobeH HCmoiab30BaTh OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKON HaykKd U Qy
MOHSTHSI IPU PELIEHUH KOHKPETHBIX MTPOU3BOACTBEHHBIX 3a]1au

Ne Hanmenosanue ®opma
n/m JIMCITUILINH, o0yueHus
OTIPEICIISIFOITIX OvyHag
MEXIUCITUTUIAHAD (cemectp)
HBIC CBSI3U 51617
1 [Bricokomoexyssip +
HBIE COCTUHEHUS
2 |Hanomarepuainose +
JleHue
3 |Opranndeckuii +
CUHTE3
4 [TexHonmoruyeckas +
MPaKTHKA




5 | Xumuueckas +
TEXHOJIOT U

6 | XuMuueckas +
TEXHOJIOTHS
OpPraHMYECKUX
BEILIECTB

2. Mecto nucuuninabl B cTpykrype Ol 6akanaBpuara:

JucuumuinHa «Pu3ndeckue MeToIbl UCCIeIOBAHUD) OTHOCUTCS K 4acTH, (OPMHUPYEMON Y4aCTHUKaMH 00p:
wia"a OIl no Hanpasnenuto noarorosku 04.03.01 - Xumus.

JucuuminHa «Pu3ndecKrue METOIbl UCCIIEIOBAHMS» U3yYaeTcs B 7 CEMECTpE.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 2 3.€.
Oumnas: 2 3.e.

. Ounas
Bun yuebHoit paboTbl ]
(Bcero 4acos]
O0mast Tpy10éMKOCTb TUCHMILIHHBI 72
KonrakTHast pabora 52
Jlexmm (Jlextmm) 34
[Tpaktuueckue (Ilpakt. pad.) 18
CamocrositensHas padota (CP) 20
3auer -
3.2.Conepxanue Kypca:
No HasBanue pasgena/rl  Bun yueOHoH @OpMBI TEKYIIIETO KO
TEeMBI paboThI, yac.
Jlex IIpay CP
uu | T
pao.
O] 0| O
7 cemecTp
1 Du3nvecKue MOAEIN TectupoBanue
aTOMOB U MOJIEKYJI.
Mertonp! onpeneineHy 6| 212
(U3UYECKHIX CBOWCTH
MeTtoabt
MacC-CIEeKTPOCKONUN
2 Teopernueckue OCHO) TectupoBanue
CHEKTPOCKOIHYECKIY
ucciaenoBanuii. Meto 6 ) )
oTpeieNeHUs
AIIEKTPUUECKUX JTUTIO
MOMEHTOB MOJIEKYI.
3 MeTtons! onpesiesnieHy TectupoBanue; KO
reomeTpuu Monexkyn] 6 | 2 | 4
BELIECTB.
4 Mertonsl Kojie0arenby 6 4 4 TectupoBanue
CHEKTPOCKOMHH.




5 Merone! uccienqoBas TectupoBanue
ONTHYECKU aKTUBHBLY 6 | 4 | 4
BEILECTB.

6 MarueToxuMru4eCcKug TecTupoBanue;
anekTpoonTuieckue | 4 | 4 | 4 | cobecenoBanwme, o
METObI UCCIIEI0BAHY

Tema 1. @uznueckue MoaeM AaTOMOB U MoJIeKyJl. MeToabl onpeaeieHusi (U3NUeCKUX CBONCTB.
Metoabl macc-cniekTpockonuu. (ITK-6)
Jlexknus.

dusnyeckrue MOJETU aTOMOB M MOJEKyl. MeTozpl onpenenenus: (pu3ndeckux cBoicTB. OOmas xapakrepr
CrnekTpockonuueckue, Tuppak-HuOHHbIC, EKTPUUECKUE U MAarHUTHBIE METOAbl. UyBCTBUTEIBHOCTH U P:
XapakTepUCTUYECKOE BPEMS METO/Ia. DHEPIreTUUECKUE XapaKTEPUCTUKHU pa3ind-HbIX MeToA0B. HTerpanus

MeTonsl WMOHUW3ALMK: JJIEKTPOHHBIM ymap, (OTOMOHM3AIMs, SJIEKTPOCTATHYECKOE HEOI-HOPOJHOE I
KombOuampoBanubie MeTonbl. OHHBIE TOK M ceYeHHe MOHU3aNuK. [loTeHmanbl mosiBieHus HOHOB. [IpuHIY
aanabaTUYecKue SJICKTPOHHBIE TEepeXoAbl. THIBI HOHOB B MacC-CIIEKTPOCKOIIUU: MOJIEKYJSP-HBIC, OCKOJI(
[IpuHIIMTIHATTEHBIE CXeMBI Pa3IMYHBIX MAacC-CIIEKTPOMETPOB: JleMcrepa, BpeMs-IIpoJIETOYHOTO, KBAIPYIIOJIb
dokycupyloliee IeHCTBHE OJHOPOMHOTO IIOMEPEYHOT0 MArHUTHOTO TIOJIA. OJEKTpocTa-THdeckas ¢o
Macc-criektpomeTpa. Ilpumenenne macc-criekTpockonuu. Mpentudukanus BemiectBa. Poib pasperieH
N3mepenre MOTEHIIMAIOB TMOSBICHUS MOHOB W OMNpENeJeHHE MOTCHIIMAIOB MOHM3AIMA U SHEP-THH Pasp
uccienoBanus. OnpeneneHrue napiuaibHbIX JaBjie-HU KOMIIOHEHTOB Ta30BbIX cMecel. CBA3b HOHHOTO TOK:
saetike Kaynacena. Onpenenenue TEIIoThl CyOIUMaIlid, TEMJIOTH PEaKIIiy U KOHCTAHThI PaBHO-BECHUS

IIpakTH4Yeckoe 3aHATHE.
1. MeTonnl HOHU3AIINH.
2. IlpumeHeHne Macc-CIeKTPOCKOIHH.
3. OnpeneneHue napuyuaibHbIX JABICHUI KOMIIOHEHTOB Ira30BbIX CMECEH.
4. OnpeﬂeﬂeHHe TCIIJIOTHI Cy6.HI/IMaLII/II/I, TCIIJIOTHI peaKI_II/II/I 1 KOHCTAHTBI paBHOBeCI/ISI.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. ®uznyeckas Teopust merona. [Ipsmas u oOparnas 3agauu. [loHATHE KOPPEKTHO M HE-KOPPEKTHO MOCTABIIE]

2. OOmias XxapaKTeprucTUKa U KIacCU(PUKAIHM METOAOB (CIIEKTPOCKONUYECKHE, TU(PaK-IIUOHHBIC, JICKTPHUT
paszpemiaromas CrocoOHOCTh MeTOa. XapaKTepUCTHYECKOe BpeMsi MeToaa. VHTerpanus MeTo10B.

3. MeTtonbl HOHU3aLUU (3IEKTPOHHBIN yaap, POTOMOHU3AIUS, SJIEKTPOCTaTHUYECKOE HE-OTHOPOTHOE T10JIe, XV

4. UouHble TOK U ceyeHue nonnzauuu. [lorennumanst nossieHus noHoB. [Ipunuun ®pan-ka-Kongona. Bep1
AIIEKTPOHHBIE NTEPEXOBL.

5. TuIbl HOHOB B MacC-CIIEKTPOCKONTNH (MOJICKYISIPHBIE, OCKOJIOYHBIC, METAaCTaOUIIbHBIC U IPYTHE).

6. [IlpuHunuanbsHas cxeMa Macc-ciekrpomerpa emmncrepa.

7. BpemsnponeTHslil Macc-ciekTpomeTp. KBagpynonabHblii Macc-crieKTpoMeTp. CeK-TpOMETpP HOH-LUKIIOTP
8. Ilpumenenune macc-crekrpockonuu. Mnenrudukanus semecTBa. Poib paspemienns. TabauIibl MacCoOBBIX
MTOSIBJICHUSI MOHOB M OIIPENIETICHUE TOTEH-IIMAJIOB MOHU3ALIMH U SHEPTHH pa3pbiBa CBA3CH.

9. [Ipumenenne mMacc-crekTpockonuu. OmnpeneneHne TePMOJUHAMUYECKIX XapaKTEPH-CTUK BEIIECTB U Peak
Knyncena.

Tema 2. TeopeTnueckue 0CHOBBI CIIEKTPOCKONMMYECKHUX UcCaea0BaHuil. MeToabl onpeaeseHust
JIEKTPUYECKUX JUIMOJIBLHBIX MOMEHTOB MoJieKyJl. (ITK-6)
Jlekumus.
[Ipupona >MeKTpOMarHuTHOTO M3YyUYEHUs, pa3IUYHbIe TUIIBI €0 B3aUMOJIEH-CTBHS C BEUIECTBOM (TIEpUOIU
MarHUTHBIX JUMOJBbHBIX MO-MEHTOB). OCHOBHBIE XapaKTEPUCTUKH MU3JIy4YeHHUs (4acToTa, AJIMHA BOJHBI, BOJ
MOTJIOIIEHUSI U PacCesHUs aTOMOB, MOHOB U MoOJIeKyJ. BakHelmine Xa-paKTepUCTHKHU CHEKTPAaIbHBIX Jii
TUPHUHA).



[MpuHIMIIMaTEHAS CXeMa CHEKTPOCKOMHYECKUX M3MEpPEHHUH B JI000# obmactu crektpa. OCHOBHBIC Y3TIBI C
AIIEKTPOMArHUTHOTO W3IydYeHUs (HarpeThie Teia, ra3opa3psaHble MCTOUYHUKH, IJIaMEHA, JIa3epbl, PEHTT
MoHoxpoMaTu3amusi H3JIy9eHUs, OJOK-CXEMBbl CIEKTPOMETPOB, HX KiIacCHUpHUKa-IHs (MOHOXPOMATOPHI,
XapakTepucTuKa CHEKTPAIbHBIX MPHOOPOB (paspemiaroimas Cuia, AUCIEPCUsi, CBETOCHIIA, ammapaTHas (
(pororpaduueckue, dotornekrpudeckue, cdyeT GoTtoHoB). OCHOBHBIC JOCTOMHCTBA U HENOCTATKU (OTOT]
netekTopoB. [loHsTHE 0 ITyMax, pa3aud-HbIe TUIIBI ITYMOB. Peructpanus otaenbHbX (GOTOHOB (c4eT (HOTOHC

B3anmoneiicTBUe TOJISIPHOM MOJIEKYJIBI € 3JEKTpocTaTHdeckuM mnojieM. [lomsipuzanus nuanexkrpuka. Opuel
[ltapka. Onpezaenenne TUIIOIBPHOTO MOMEHTA B ra3ax (mepBwiid Meton [lebast) m pacTBopax (BTOpOH METO]
OTIpe/ieTICHUs] CAMMETPUU U KOH(POpMAIIK MOJIEKYJl. DHEpreTHKa BHYTPEHHETO BpallleHUs KOMITJIEKCO00pasc

IIpakTH4eckoe 3aHATHE.
1. Tunel B3aMMOAECHCTBUS EKTPOMArHUTHOTO U3JIEYEHUS C BEILIECTBOM
2. [lpyHiMnuanpHas cxema CleKTPOCKOIUYECKUX U3MEPEHUN
3. B3auMopeiicTBre MOJAPHONU MOJIEKYIIBI € AIEKTPOCTATHYECKUM TIOJIEM.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. IIpupona 35eKTpOMarHuTHOTO U3JIy4E€HUS, Pa3JIMYHbIE THIIbI €M0 B3aUMOJICHCTBHS C BEIIECTBOM.

2. OcHOBHBIE XapaKTEPUCTUKU U3ITyUEHUs (YaCTOTa, JIMHA BOJIIHBI, BOJTHOBOE 4MUCIIO). CIIEKTPhI UCITyCKAaHU
HMOHOB U MOJIEKYN. BaxkHeiune Xxa-pakTepuCTUKN CIEKTPAJIBHBIX JIMHUN (TI0J0KEHWE, UHTEHCUBHOCTD, 11IH]

3. UctouHuKH BO30YKICHHUS.
4. Jlucneprupyromniui 1eMeHT.

5. Ilpuemuuku uznyuenus (pororpaduueckue, GpoTornexTpudeckue, cueT GoToHOB). OCHOBHBIE JOCTOUHC!
U POTOANIEKTPUUYECKUX JIETEKTOPOB.

6. [TonsiTHe 0 MIymMax, pa3TUYHbIC TUITHI ITyMOB. Perucrparius oTaeIbHbIX (POTOHOB (CUeT OTOHOB).

7. HNonsipuzanus qudnekrpuka. OpueHtanuonHas nospusanus. Dddekr lTapka.

8. Onpenenenue AUIOIBHOTO MOMEHTA B rasax (mepBsiii Metof Jlebas) u pactBopax (Bropoit meton lebas).
9. MeToa MOJIeKyAIpHBIX Ty4KoB. DOpMHUpPOBAHNE MOJIEKYJISIPHOIO MMyYKa.

10. Meton 3n€KTpUUECKOro pe3oHaHca.

Tema 3. MeToab! onpeneieHnsi reoMeTpun MosekyJ u semects. (ITIK-6)

Jlexknus.
Meton BpamarenbHoil cnekTpockonuu. Cxema paauoCHEeKTpOMeETpa. YCIIOBUs MONMy4deHMs cnekrpa. Ti
Omnpenenenne reoMeTpUUECKUX Mapa-METPOB MOJIEKYN. Bo3MoxHOCTH MeTOza U ero orpaHuudeHus. Bpamal
paccesuust (KP). CrokcoBbsl u antuctokcoBsl JuHuu KP. Cxema skcnepumenta. Mcnonb3oBaHue nazep
MarpuuHblif 3JIEMEHT JIUIOJIBHOTO MO-MEHTa mepexona. llpaBmia orOopa. YpaBHEHMS YacTOT Bpaliat
reOMETPHUYECKUX MAapaMeTPOB HEMOMSPHBIX Mosekya. OrpanuueHre Metona. ['a3oBas anexkrpo-Horpadus.
IUIOCKUX U cpepuuecKkux BOJH. PaccesHue a/eKTpoHOB Ha c(hepruecKoM MOTEHIHaNe. ATOMHOE pacCesHuUl
Cxema 3KcIiepUMEHTa. YCIIOBHUS IOJIy4EHHUs 3J1eKTpoHOrpaMM. COBMECTHOE HCIOJIb30Ba-HUE Ta30BOM 3
CIEKTPOCKONMH. MeToJ MOJIEKyIApHBIX ITyukoB. DopMHUpoBaHHE MOJIEKYISIpHOTO Imyuka. [Ipumepsl ramorer
ANIEKTPUUECKOTo pe3oHaHca. OnpeneneHue TUNoJbHbIX MOMEHTOB U CTPYKTYPhI TPYIHOJIETYYUX COEINHEHUT

IIpakTnyeckoe 3ansATHE.
1. Onpenenenne reoMETPUYECKUX TAPAMETPOB MOJIEKYJI.
2. OnpenencHue JUIOIbHBIX MOMEHTOB U CTPYKTYPBI TPYAHOJIETYYUX COCTUHCHHUMN.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. MeTon BpamareapHOM CIeKTpocKonuu. Cxema pauoCIeKTPOMETpa. YCIOBUS MONy-4eHUs criekTpa. Turi
€ro OrpaHUYEHUS.

2. Bpamarensabie criekTpbl komOnHanuoHHOTo paccessHus (KP). CtokcoBsl 1 anTHCTOK-cOBBI JInHMK KP. Cx
na3epa. YCIIOBUS OTYUYEHHS CIIEKTpa.

3. lNa3oBas snekrpoHOorpadus. YpaBHEHHE MMOTOKA IEKTPOHOB. /st Tutockux u cdepu-yeckux BoH. CxeM
AIIEKTPOHOTPAMM.

4. CoBMECTHOE UCITOJIb30BAaHUE Ta30BOM AMEKTPOHOTpaGUH 1 MUKPOBOTHOBOM CIIEKTPO-CKOTIHH.

Tema 4. MeTtoabl kojiedaTenbHoi cnekTpockonuu. (ITK-6)



Jlexkuns.

KBanroBoMexaHnnueckuii MoAXo K ONMHUCAHUIO KoJieOaTeNbHbIX ceKTpoB. Kitaccuueckas 3agada o kojaebaHi
HOPMAJIBHBIX KOJICOAHUM MOJICKYJBI TI0 AKCIepuMeHTanbHbIM naHHbIM. ConoctaBnenue MK u KP criekrpor
Haxoxaenune crIoBBIX MOJeH U mPoOIeMbl UX HEOIHO3HAYHOCTH. [Ipu-MeHeHne METON0B KojieOaTeaIbHOM
merogukn MK u KP cnekrpockonuu. Anmaparypa MK cnekTpockonuu, mpo3padHble MaTepuasbl, MPHUIC
Amnmaparypa cnekrpockonuu KP, mpenmyiiiecTa 1a3epHBIX HCTOU-HUKOB BO30YKICHUSI.

Y® cnekrpockonusi. DMUcCUOHHAS Y® CHEKTPOCKONHS KaK METOJ HMCCIEAOBAaHUA NIBYX-aTOMHBIX MOJIE
MOCTOSTHHBIX. AOCOPOIIMOHHAS CIIEKTPOCKO-TIUS B BUAMNMONW B Y® 007aCTIX KaK METOJ| MCCIEIOBAHUS DJIE
Mosiekyn. [IpuMeHeHne CeKTpOB MOTMIONIEHUS B XUMHUH. TeXHUKAa U METOAMKA dYMUCCUOH-HOU U abcopOin
uccaeayeMble 00pasiibl, YyBCTBUTEIb-HOCTh METOIOB. MEeTO/IbI PEHTTEHOBCKOM (DOTOIIICKTPOHHONU M OXKe-(
®OC U peHTTeHOBCKOM ceKTpocKonuu. OnpeaeeHne XuMUIE€CKUX AJIEMEHTOB U SHEP-

'y CBA3HU JJICKTPOHOB HAa BHCIIHHUX W BHYTPCHHHUX obooukax aromMoB. OCOOEHHOCTHU OKCIICpU-MCHTA H 1
XHUMHHU, UX OIrpaHUYCHUS.

IIpakTn4yeckoe 3ansATHE.

1. AHanu3 HOpMaJbHBIX KoJIeOaHUH MOJIEKYIIBI IO SKCTIIEPUMEHTANbHBIM JaHHbIM. Como-craBnenue MK u Kl
MOJIEKYJIBI.

2. HpI/IMeHeHI/Ie CHCKTpOB ITIOTJIOICHUS B XUMHUH.

3. Omnpezenenre XUMUYECKUX 3JIEMEHTOB M SHEPTUU CBSI3H 3JICKTPOHOB HAa BHEITHUX U BHYTPEHHUX 000JIOUK
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. KBaHTOBOMEXaHUYECKHI MTOAXO0]] K ONMMCAHUIO KosieOaTeIbHbIX CrIeKTpoB. Kimaccuue-ckas 3amaqa o koneda

2. AHanu3 HOpMaJbHBIX KOJeOaHUH MOJIEKYJIbI IO AKCIIEPUMEHTANbHBIM JaHHbIM. Como-craBienue UK u K
MOJIEKYJIBI.

3. IIpumeHeHue METOOB KosieOaTeIbHOM CIeKTpOoCKoniH B XuMuu. Texuuka u meroau-ku UK u KP criekty
CIIEKTPOCKOIHH, PO3pauHbIe MaTepHalIbl, IPU-TOTOBICHUE 00PA3IIOB.

4. YO ciekTpockonus. IMUCCHOHHAs Y® CIEKTPOCKONMSI KaK METOJ UCCIIEIOBAHMS IBYXaTOMHBIX MOJIEKYI
IIOCTOSIHHBIX.

5. AGCopOIMOHHAs CTIEKTPOCKOINHS B BUIUMON 1 YD 00IacTsIX KaK METOJ UCCIIEAOBa-HUS JIEKTPOHHBIX CTI
[IpumeHeHne CIEKTPOB MONIOUIEHUS B XUMUH.

6. TexHuKa ¥ METOJIMKA SIMUCCUOHHON U aOCOPOIIMOHHO CIIEKTPOCKOINY, alaparypa, uccieayemMbie o0pasi
7. MeToabl peHTT€HOBCKOM (DOTODIEKTPOHHOM M 0XKE-CITEKTPOCKOIHH.

8. Cpasnenue Meroga @OC 1 peHTreHOBCKOM cieKTpockonuu. OnpeneneHne XUMHUUYE-CKUX IEMEHTOB U 3t
U BHYTPEHHUX 0005104Kax aToMoB. OCOOEHHOCTH 3KCIIEPUMEHTa U BO3MOXKHBIE IPUMEHEHHUS METOJIOB B XM}

Tema 5. MeTobl HccJIeIOBAHUS ONTHYECKH aKTHBHLIX BemecTB. (ITK-6)
Jlekuus.

Hucnepcus ontuueckoro Bpamenus (JIOB). Kpyrosas monsipu3zanus gydya cBe-Ta. BpaiieHne miocKocTH It
CBeTa. YCJIOBUS BpallleHUs IUIOCKOCTH nossgpu3annu. Cxema skcniepuMenTa. [Ipumenenmne kK u3yuyeHuro KoHg
aKTUBHBIX BemecTB. Onruueckuii kpyrooi nuxpousm (KJI). YpaB-HeHue nmommomenus cBeta. DJUTHITHIEC
ontudeckoro KJI ot nimuuel BomHbl. Cxema n3mepennit KJ[. O6macth mpuMeHEHHUS! B CTEPEOXUMHH U AJICKTP
BemiecTB. CpaBHEHUE C JUCTIEPCHUE ONTUYECKOTo BpaeHuss 1 YO criekTpoCcKonue.

IIpakTnyeckoe 3ansATHE.
1. IlpuMeHeHre AUCTIEPCUH ONTUYECKOTO BPAILEHHs K U3YUYEHUIO KOHPHUTypaIy U KOH-(hopMaIiiy OnTHYeCk
2. O6nacTh NPUMEHEHHUS ONITHYECKOTO KPyTOBOTO TUXPOU3MaA B CTEPEOXUMHH H 3JIEK-TPOHHOM CTPOCHHUH OIT
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. qucnepcust ontudeckoro BpamieHus (JIOB). Kpyrosas nonsipuzanumst myda cBera. Cxema skcriepuMenTa. [
KOH(QUrypaluuu 1 KOH(POpMAIMU ONTHYECKH aKTUBHBIX BEILIECTB.

2. Ontrueckuii kpyroBoit nuxpousm (KJI). YpaBHeHUe MOTIONIEHNS CBETA. DITUNTHYE-CKas TIOJISIPU3ALIHS
oT 1nrHbI BOIHBI. Cxema nsmepenuid K/I.

Tema 6. MarneToxuMH4YeCKHUe H JIEKTpoonTHYecKue Metoabl ucciaeaoanns. (I1K-6)
Jlexknus.



[loBenenue BemiecTBa BO BHEIIHEM IOCTOSHHOM MAarHUTHOM Moje. MarHutHas MHAYKIUS, MarHUTH:
BOCIIPUUMYHMBOCTD BenlecTsa. [lpupona siBienuit aua-, napa-, peppo- Gpeppumaruerusma. MarHuTHbIe CBOI(
KOMITJIEKCOB MEePEXOAHBIX MeTaIUIOB. PeneeBckoe paccesinue u apdext Keppa.
['maBHBIC 3HAUCHUS MOJIAPUIYEMOCTH XUMHUECKUX CBsizeil. Dddext Dapanes u MarHuTHBIN Au-xpousm. C:
XUMUU.
Meton SAIMP, ¢usnueckue ocHOBBI siBiieHHs. CHATHE BBIPOXKIEHUS CIIMHOBBIX COCTOSHUN B TOCTOSTHHOM
3aceleHHOCTh YPOBHEM SHEPIHM, HACBIIICHHWE, PEJAKCALMOHHBIE IMPOLECCHl W IIMPHWHA CUTHAIA. XUM
pac-merienre B cnekrpax AMP. OTHOCHTENbHBI XUMHYECKHI CIBHI, €r0 OMNPENEICHHUE W HCIOJIb-3C
B3aUMOJICUCTBUE siAep, ero npuponaa. Ananus crnektpoB SAMP. IIporonubiii MarauTHbIN pe3onanc AMP na 1
pe3o-HaHca. [Ipumenenne cnektpoB AMP B xumuu. TexHuka W MeTOAMKa HKcrepumeHTa. M3ydeHue |
Xumuueckasi nojsipusanus sgaep. biok cxema cnekrpomerpa SAMP, Tunel ciekTpoMeTpoB. XapakTep o0p.
JIPYTUMH METO-JIaMH, €ro T0CTOUHCTBA U orpannueHus. Meton OIIP, ero npunnunel. YcnoBus JIIP. g-Dar
pacuierienne curtaia OIIP mpu B3auMOAECHCTBUM C OOHUM WM HECKOJbKMMHM siipamu. ToHKOE paciierniel
metona DIIP B xumuu. Metrog AKP. BzaumoneiicTBue «KBaJIpymnoJbHOTO» sipa ¢ HEOJHOPOIHBIM SJIEKTPH
anpe. KBagpyrnonbHble YpOBHH DHEP-TMM NPHU aKCHAJIBHOW cuMMeTpuu nois. Ilapamerp accumerpun mor
Metona SAKP u ero BosmoxkHoct. OcobennocTu s3xcnepumenTa. SI'P. y-Pe3sonancuas siaepras ¢uyopecieH-
HCITyCKAaeMbIX U MONIOMIAEMBIX Y-KBAaHTOB. /lommuiepoB-ckoe ymmpeHue u 3Heprus otaauu. [Iponenypa n
Xumude-cKuil (M30MepHbIi) ciBur. BosMoxkHocT npuMenenus SI'P B Xxumuu u orpaHu4eHn
IIpakTnyeckoe 3ansATHE.
1. CpaBuenue metona SAIMP ¢ apyrumu meTonaMu, €ro JOCTOMHCTBA U OTPaHUYEHUS.
2. [Tpunoxenne merona IIIP B xumuu.
3. [Ipunoxenue merona AKP u ero BO3MOXXHOCTH.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. IToBeneHue BelecTBa BO BHEIIHEM ITOCTOSTHHOM MAarHUTHOM ToJie. MarHuTHasi MH-TYKUWs, MAarHUTHAs I}
BOCIIPUMMYHUBOCTb BEILIECTBA.
2. [Ipupona siBieHMIA qua-, mapa-, peppo- GpeppumarneTuMa. MarHuTHbIE CBOMCTBA HE-OPTaHUYECKUX COEl
METAJIJIOB.
3. PeneeBckoe paccesinue u 3pdexr Keppa. [maBHbIe 3HAYCHUS MOISIPU3YEMOCTH XUMHU-YECKUX CBs3eil. DPd
nuxpousM. Cxema skcriepuMenTa. [I[pumenenre B XuMuu.
4. Meron SIMP, pusznueckue ocHOBHI siBeHUsI. CHATHE BHIPOXKIACHUS CIIMHOBBIX COCTOSI-HUM B TOCTOSTHHOM
3aceneHHOCTh YPOBHEH YHEPrUH, HACKI-ILIEHUE, PeJIaKCAIIMOHHBIE MTPOLIECCHI U ITUPUHA CUTHAJIA.
5. XUMHMUYECKHl CIBUT U CIIMH-CIIMHOBOE pacuiemieHue B cnekrpax AMP. OTHocuTenb-HbI XUMHUYECKUI C,
UCIONb30BaHue B XUMUU. CIIUH-CIIMHOBOE B3au-MOJECHCTBUE sAJIEp, €r0 MPUPOJA.
6. Ananus cnektpoB JAMP. IIporonnslit MaruuTHBIN pe3oHanc AIMP na 13C u qpyrux sapax. Meron qBoiiHO
7. Ilpumenenue cnektpoB AMP B xumun. TexHruka u MeTOIMKA SKCIIepUMeEHTa. BIIOK cxema cnekrpomerpa
Xapakrep oOpasnoB. CpaBHenue metona SIMP ¢ npyrumu metonamu, €ro J0CTOMHCTBA U OTPAaHUYCHUSI.
8. Meron OIIP, ero npuniunel. Ycinosus JIIP. g-daktop u ero HazHaueHHE. CBEPXTOH-KOE PACILIETVIEHUE C)
OJIHUM M HECKOJIbKUMU anpamu. Ton-koe pacmierienue. [upuna nuauid. [Ipunoxenne merona OIIP B xum
9. Meton AKP. BzaumoselictBue «kBagpyIrnoabHOTO» siapa ¢ HEOJHOPOIHBIM JIEKTpUUE-CKUM mojeM. ['paay
YPOBHH 3HEPrUU IIPU AKCUATBHOW CUM-METPHH TIOJISL.
10. IMpunoxenune metona SIKP u ero Bo3amoxkHoctr. OCOOEHHOCTH SKCIIEPUMEHTA.
11. SATP. y-Pe3onancHas sinepHas gayopecuenuus. pdexr Meccbayspa. DHEPTUU HC-ITyCKAaEMbIX U MOTIIIO]
YUIUPEHHUE U SHEPTUSl OTAAYH.
12. IIpouenypa noxyyeHus y-pe30HaHCHBIX CIIEKTPOB. XUMHUUYECKUH (M30MEpHBIN) CABUT. BO3MOXKHOCTH Npy

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

7 cemecTp
* mocem@aemMocts — 10 6amioB
*  TEKyIIMi KOHTPOJb — 70 6aymoB



KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaabHbie 0amisl — 10 6amoB

Pacripenenenne 6auioB 1Mo 3aaHUsM:

10

TC
MBI

HazBanue
TEMBI / BU]T
yueOHOM

paboThI

Dopmbl
TeKyLIer
0
KOHTPOI
st/ cpe3sl

Max.
KOJI-BO
OaJuIoB

MCTOI[I/IKa IMMPOBCACHUS 3aHATHA U OLICHKU

duzndeckue
MOJICIIH
aTOMOB 1
MOJICKYII.
MeTtonbl
OTIPEICICHUS
(uznyeckux
CBOIICTB.
MeTtoabl
Macc-CIEKTPO
CKOITHH.

Tectupo
BaHUE

10 Pemenne Tecra w3 10 BompocoB. Ilo 1 Oammy 3a

HpaBPIJ'ILHLIfI OTBCT.

Teoperuueck
K€ OCHOBBI
CIIEKTPOCKOIT
MYECKUX
HCCIIEIOBAHH
1. MeToabl
oTpeeICHUS
ANEKTPUIECK

150.
JUATIONBHEIX
MOMEHTOB
MOJIEKY.

Tectupo
BaHUE

10 Pemenne Tecra u3z 10 I[lo 1 Oammy 3a

HpaBPIJ'ILHLIfI OTBCT.

BOITPOCOB.

MeTtoabl
OTIPEICICHUS
reoMeTpuu
MOJIEKYIN U

TecTupon
aHue(KOoH
TPOJILHBI

i cpe3)

10 Pemenne Tecra w3 10 BompocoB. Ilo 1 Oammy 3a

HpaBPIJ'ILHLIfI OTBCT.




BCIICCTB.

KOJUIOKB
uyMm

15

Komnnoxsuym cpaercst B ycTHOH hopme 1o TpeaBapUTEIEHO
0003HaYEHHBIM TEOPETUUECKUM BONPOCAM U MaKCUMAallbHO
oueHuBaercs B 156amios:

11-15 0GannoB BBICTABISIETCS, €CIAH CTYACHT OOHApYKUI
BCECTOPOHHEE, CHUCTEMaTHYeCKoe M DIyOOKoe 3HaHHE
MPOTPaMMHOTO MaTepHajia, yMEHHE CBOOOIHO BBIMOJHSTH
3aJlaHus, TNPEAYCMOTPEHHBIE TMPOTpaMMOM, OCBOMBIIUI
OCHOBHYI0, ¥ 3HAaKOMBIH C JTOTIOJHUTENBHOMN JIUTEPATypOH.
OTBET MOCTPOEH JOTMYHO, MaTepuan H3JIaraercs YeTKo,
SICHO, XOpOIIMM SI3bIKOM, apryMEHTHpPOBaHO, YMECTHO
UCTIONB3yeTcsl HMH(POPMAIMOHHBIM W WIUTFOCTPATUBHBIN
Marepuan (IpUMepsl U3 MPAKTUKU, TaOMUIbl, TpaduKkd U
T.4.). Ha Bompockl oTBewaeT KpaTKo, apryMEHTHPOBAaHO,
YBEPEHHO, O CYILECTBY.

5-10 GanyoB  BBICTABIISICTCS, €CIU CTYACHT OOHAPYKHII
JOCTaTOYHO TIyOOKHE 3HaHWA MPOTrPaMMHOIO MaTepHana,
YMEHHE HCIIONIB30BaTh paHEE MOJIYUYEHHBIC 3HAHUS C BHOBb
nproOpeTEHHBIMH, MPHUMEHATh MX Ha mpakTuke. OTBeT
MIOCTPOEH JIOTMYHO, MaTepual M3JaracTcs XOpOIIUM
SI3BIKOM, MIPUBIIEKAETCS MH(QOPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepual, HO NMPU OTBETE JOIMYyCKaeT
HEKOTOpBIE MOTPELIHOCTH. Bompocs, 3a/laBacMble
MpernoaaBaTesneM, HE BBI3BIBAIOT CYILECTBEHHBIX
3aTpyIHEHUH

2-4 6anyoB: CTYACHT MOKAa3bIBACT HE JOCTATOYHBIN YPOBEHB
3HaHUH y4yeOHOTO M JIKUMOHHOTO Marepuaja, He B MOJTHOM
o0beMe BiajgeeT NPAKTHYECKUMH HAaBBIKAMH, UYyBCTBYET
ce0s HEyBepEeHHO NpU OTBETe Ha BOMNPOCHL. B oTBeTe He
BCEIrJa MPUCYTCTBYET JIOTWKA, apTyMEHTHI NPH-BIEKAIOTCS
HEJAOCTAaTOYHO Beckue. Ha  mocTaBieHHBIE  BOMPOCHI
3aTpyJHSETCS C OTBETaMHM, IIOKa3bIBA€T HEJOCTATOYHO
IyOOKHe 3HAHUS

0-4 OannmoB: CTyEEHT TOKa3bIBaeT CJal0bli  ypOBEHBb
npodeCCHOHANBHBIX 3HAHWM, 3aTPyJHSCTCS NpPU aHaJH3e
MpaKTHUYECKUX cUTyanuid. He MoxeT mpuBecTH MpUMepHI U3
peanbHOM  mpakTuku.  HeyBepeHHO M JOTHYECKH
HEMOCIIEA0BAaTeNbHO M3MaraeT Marepuan. HenpaBuiabHO
OTBEYAET Ha MOCTABJIEHHBIE BONPOCH MJIU 3aTPYIHSAETCS C
OTBETOM

MeTtonabl
Kos1e0aTeIbHO
71
CITEKTPOCKOIT

HH.

Tectupo
BaHUE

10

Pemenne Tecra w3 10 BompocoB. Ilo 1 Oamry 3a
MPaBUIbHBIN OTBET.

MeTtonabl
CCleOBaHMS
OIITHYECKHU
AKTUBHBIX
BEIIECTB.

Tectupo
BaHUE

10

Pemenne Tecra w3 10 BompocoB. Ilo 1 Oamry 3a
MPaBUIbHBIN OTBET.

MarseToxmum
HYECKHUE U
AIEKTPOOTITH
YeCKHue

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

10

Pemenne Tecra w3 10 BompocoB. Ilo 1 Oamry 3a
MPaBUIbHBIN OTBET.

11



METOABI cobeceno 15 Komnnoxsuym cpaercst B ycTHOH hopme 1o TpeaBapUTEIEHO
HCCIICNOBAaHNA BaHMHC, 0003HaYEHHBIM TEOPETUUECKUM BONPOCAM U MaKCUMAallbHO
onpoc olleHuBaeTcs B 150amios:

11-15 0GannoB BBICTABISIETCS, €CIAH CTYACHT OOHApYKUI
BCECTOPOHHEE, CHUCTEMaTHYeCKoe M DIyOOKoe 3HaHHE
MPOTPaMMHOTO MaTepHajia, yMEHHE CBOOOIHO BBIMOJHSTH
3aJlaHus, TNPEAYCMOTPEHHBIE TMPOTpaMMOM, OCBOMBIIUI
OCHOBHYI0, ¥ 3HAaKOMBIH C JTOTIOJHUTENBHOMN JIUTEPATypOH.
OTBET MOCTPOEH JOTMYHO, MaTepuan H3JIaraercs YeTKo,
SICHO, XOpOIIMM SI3bIKOM, apryMEHTHpPOBaHO, YMECTHO
UCTIONB3yeTcsl HMH(POPMAIMOHHBIM W WIUTFOCTPATUBHBIN
Marepuan (IpUMepsl U3 MPAKTUKU, TaOMUIbl, TpaduKkd U
T.4.). Ha Bompockl oTBewaeT KpaTKo, apryMEHTHPOBAaHO,
YBEPEHHO, 110 CYIIECTBY.

5-10 GanyoB  BBICTABIISICTCS, €CIU CTYACHT OOHAPYKHII
JOCTaTOYHO TIyOOKHE 3HaHWA MPOTrPaMMHOIO MaTepHana,
YMEHHE HCIIONIB30BaTh paHEE MOJIYUYEHHBIC 3HAHUS C BHOBb
nproOpeTEHHBIMH, MPHUMEHATh MX Ha mpakTuke. OTBeT
MIOCTPOEH JIOTMYHO, MaTepual M3JaracTcs XOpOIIUM
SI3BIKOM, MIPUBIIEKAETCS MH(QOPMATHBHBIN u
WTIOCTPUPOBAHHBIN MaTepual, HO NMPU OTBETE JOIMYyCKaeT
HEKOTOpBIE MOTPELIHOCTH. Bompocs, 3a/laBacMble
MpernoaaBaTesneM, HE BBI3BIBAIOT CYILECTBEHHBIX
3aTpyIHEHUH

2-4 6anyoB: CTYACHT MOKAa3bIBACT HE JOCTATOYHBIN YPOBEHB
3HaHUH y4yeOHOTO M JIKUMOHHOTO Marepuaja, He B MOJTHOM
o0beMe BiajgeeT NPAKTHYECKUMH HAaBBIKAMH, UYyBCTBYET
ce0s HEyBepEeHHO NpU OTBETe Ha BOMNPOCHL. B oTBeTe He
BCEIrJa MPUCYTCTBYET JIOTWKA, apTyMEHTHI NPH-BIEKAIOTCS
HEJAOCTAaTOYHO Beckue. Ha  mocTaBieHHBIE  BOMPOCHI
3aTpyJHSETCS C OTBETaMHM, IIOKa3bIBA€T HEJOCTATOYHO
IyOOKHe 3HAHUS

0-4 OannmoB: CTyEEHT TOKa3bIBaeT CJal0bli  ypOBEHBb
npodeCCHOHANBHBIX 3HAHWM, 3aTPyJHSCTCS NpPU aHaJH3e
MpaKTHUYECKUX cUTyanuid. He MoxeT mpuBecTH MpUMepHI U3
peanbHOM  mpakTuku.  HeyBepeHHO M JOTHYECKH
HEMOCIIEA0BAaTeNbHO M3MaraeT Marepuan. HenpaBuiabHO
OTBEYAET Ha MOCTABJIEHHBIE BONPOCH MJIU 3aTPYIHSAETCS C

OTBETOM
ITocemaeMocTs 10 10 6amnoB — crynent nocetwn Bce 100% 3ansaTHiA
8. | IlpemuansHble OaIBI 10 JlononHuTeNbHBIE MpEeMUaTbHBIE Oamibl  MOTYyT  OBITh

HAuUCJIEHbl 32 TIOCTOSIHHYIO aKTUBHOCTb BO  BpeMs
MpakTH4eCKUX 3aHsaTHi — 10 Oanos

9. WnpuBuayansHble 50 CTYACHT MOXET MpeJOCTaBUTh BCE 3aJaHUs TEKYIIEero
3aJaHusl, C TOMOLIBIO KOHTPOJISL 1 KOHTPOJIBHBIE CPE3BI
KOTOPBIX MOXKHO
HaOparhb
JOTMOJTHUTENILHBIE
0aJuTbl HA SK3aMeHe

10. Hroro 3a cemectp 100

HtoroBast oueHka 1o 3adery BeicTaBisgercs B 100-0ayuibHOM IIKane W B TPaJUIIMOHHON YETHIPEXOaUTbHC
PENUTUHIOBOM OLIEHKH 110 IUCLUIUIMHE B TPAJAULIMOHHYIO YETHIPEXOAUIbBHYIO OCYLIECTBIIETCS CIELYIOIINM O

100-6annpHas cuctema TpaguuuonHas cucreMa

50 - 100 6aiutoB 3aureHo

0 - 49 Gaiu10B He 3aureno




4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
KOJIJIOKBHYM

Tema 3. Metoabl onpeeneHus: TeOMETPUU MOJIEKYJT U BELIECTB.
1. ®usznueckas teopust metoza. [Ipsmas u oOparHas 3aga4uu. [loHITHE KOPPEKTHO U HEKOPPEKTHO MOCTABIICH

2. OOmias xapakTepUCTHUKA U KJIACCH(PHUKALINS METOOB (CIIEKTPOCKOMMYECKUE, AU(PPAKIIUOHHBIE, TEKTPUY!
paspermiaronas CrocoOHOCTh METOAA. XapaKTepUCTHYECKOe BpeMsi Metoaa. ViHTerpanus MeTo/0B.

3. Metozap! MOHHM3AIMHU (IEKTPOHHBIN yrap, OTOMOHMU3AIINS, JIEKTPOCTATHUECKOE HEOAHOPOJHOE TI0IEe, XUl

4. Wonusble TOK U ceyeHrne nonunzanuu. [lorenuuanel nosisnenust oHoB. [Tpunuun ®dpanka-Kongona. Bepti
AIEKTPOHHBIE TIEPEXOJIBI.

5. Turbl HOHOB B MacC-CIIEKTPOCKONNH (MOJIEKYJISIPHBIE, OCKOJIOYHbIE, METacTaOUIbHBIE U IPYTHE).
6. [IpuHuMnuanpHas cxema Macc-crieKkTpomerpa Jlemmcrepa.
7. BpeMsinmponeTHbli Macc-ciekTpoMeTp. KBaapynonbHblii Macc-cieKTpoMeTp. CEKTPOMETP HOH-LIMKIOTPO

8. Ilpumenenue macc-cnekrpockonuu. nentuduxanus semecrsa. Ponb pazpemenns. Tabmuiibl MacCOBBIX
IIOSIBJICHUS. HOHOB M OIIPEJEIICHUE TOTCHIIMAIIOB HOHU3ALMY U DHEPIUH Pa3pblBa CBA3EH.

9. [Ipumenenne macc-crekTpockonuu. OrnpeneneHue TepMOJUHAMUYECKUX XapaKTEPUCTHK BEIIECTB U PEaKI
10. IIpupona >€eKTPOMArHUTHOTO U3JTYUYEHUS, PA3JIMYHBIC TUIIBI €70 B3aUMOJICHCTBHS C BEILIECTBOM.

11. OcHOBHBIE XapaKTEPUCTUKN U3ITyUeHUs (4acTOTa, IJIMHA BOJIHBI, BOJTHOBOE 4HUCIIO). CIEKTPbI UCITyCKaH
HMOHOB U MOJIEKYN. BakHelne XxapakTepUCTUKH CIIEKTPaIbHBIX JTUHUH (IT0JI0KEHUE, UHTEHCUBHOCTD, LIUP

12. icTrounuku BO30YXKICHUS.
13. lucneprupyrommii 3JIeMeHT.

14. Tlpuemuuku uznyuenus (pororpaduueckue, horornekrpuieckue, cdet GoToHoB). OCHOBHBIE JOCTOHH!
1 (OTODNIEKTPUUECKUX JIETEKTOPOB.

15. TlonsATHE O IIIyMax, pa3IHYHbIC TUIIBI ITYMOB. Peructpanus otaenbHbX (GoTOHOB (c4eT (HOTOHOB).

16. [Monspuzarus audnekrpuka. OpueHtannonHas nossipuszanus. Dddexr [lrapka.

17. Onpenenenue IUIOILHOTO MOMEHTA B ra3ax (mepBsiii Metox [lebast) u pactBopax (Bropoit meron Jlebas)
18. Metoa MoJieKyIsipHbIX My4KoB. @OPMUPOBAHHE MOJIEKYISIPHOTO MTyYKa.

19. Meton 3neKTpUUECKOro pe3oHaHca.

codeceqoBaHue, ONPOC

Tema 6. MaraeToXuMU4ECKHE U QJICKTPOOIITHYCCKUC MCTOAbI UCCIICIOBAHUSA.

1. MeTon BpamaTeapHOM CieKTpocKonuu. Cxema pauoCIeKTPOMETpa. YCIOBUS MOMyYEHHUs CHEKTpa. THUIIb!
€ro OrpaHuYeHHUS.

2. Bpamarensabie criekTpsl komOuHanronHoro paccesiaus (KP). CrokcoBbl u antuctokcoBbl inanu KP. Cxe
na3epa. YCIOBHS MONTYYEHHs CIIEKTpa.

3. I'azoBas anektpoHorpadus. YpaBHEHHE IMOTOKA IEKTPOHOB. [|ist utockux u cepruyeckux BoiaH. Cxema
AIIEKTPOHOTPAMM.

4. CoBMECTHOE UCITOJIb30BAaHUE Ta30BOM AMEKTPOHOTPaPUH 1 MUKPOBOJIHOBOM CIIEKTPOCKOITHH.
5. KBaHTOBOMEXaHUYECKU TTOJIXO]] K ONMUCAHUIO KoJieOaTenbHBIX CrieKTpoB. Kitaccuueckas 3aga4ya o kosnebar

6. AHanmu3 HOpMaJIbHBIX KOJICOaHUI MOJIEKYIIBI TI0 dKCIIepUMEHTAIbHBIM JaHHbIM. Comocrtasnenne MK u Kl
MOJIEKYJIBI.

7. TlpumeHneHne METO/IOB KoJieOaTeIbHOU CrieKTpockonuu B xumuu. Texauka u metoauku MK u KP ciexTpc
CHEKTPOCKOMHH, TPO3pauyHble MaTepHUalbl, IPUTOTOBICHUE 00Pa3IIOB.

8. YO cnekrpockonusi. IMUCCUOHHAS YO CIIEKTPOCKONUSA KaK METOJ UCCIEAOBAHUS IBYXaTOMHBIX MOJIEKYJ]
MOCTOSTHHBIX.

9. AGCOpOIIMOHHAS CTIEKTPOCKOIHUS B BUAMMOUN B YD 0051acTAX KaK METO UCCIIEAOBAHMS JIEKTPOHHBIX CII¢
[IpuMeHeHne CTIeKTPOB MOTJIONMIEHUS B XUMHUH.

10. TexHuka U METOIMKA SMUCCHOHHON M aOCOPOIIMOHHON CIIEKTPOCKOINH, anmaparypa, ucciemnyemMbie oopa

13



14
11. MeTtozp! peHTTeHOBCKON (POTOIIEKTPOHHON M 03KE-CIIEKTPOCKOITUH.

12. CpaBuenue merona ®IC u peHTIeHOBCKOM CIIEKTpOCKONUU. OnpeieleHne XUMUYECKUX 3JIEMEHTOB U 3
BHEUTHUX U BHYTPEHHUX 000J0ukax aToMOB. OCOOEHHOCTH SKCIIEPUMEHTA U BOBMOXKHBIE IPUMEHEHHSI MET(

13. ducnepcus ontuueckoro Bpamienus (JJOB). Kpyrosas nomsipusarus ayda cBera. CxeMa SKCIIEpUMEHTA.
KOH(Urypauuu 1 KoHGOpMaIMK ONTHYECKU aKTUBHBIX BEILECTB.

14. Ontrueckuit kpyrooi quxpousm (KJI). YpaBHeHne mnormomeHus cBeTa. DJUTMITHYECKAs TTOISIPU3ALTH «
OT 1nrHbI BOIHBL. Cxema usmepenuid K/I.

15. TloBenenue BemiecTBa BO BHEUIHEM IMOCTOSHHOM MarHUTHOM MoJjie. MarHuTHas MHAYKIMS, MarHUTHas T
BOCIIPUMMYHUBOCTH BEILIECTRA.

16. Ilpupona sBieHuii nua-, mapa-, hpeppo- heppumMaraeTusMa. MarHuTHBIE CBOMCTBA HEOPTraHUYECKHUX COE
METaJJIOB.

17. Peneesckoe paccestaue u 3pdext Keppa. [maBHbIe 3HAUCHUS TOISAPU3YEMOCTH XUMHUYECKHUX CBsi3ed. D
nuxpousM. Cxema skcriepuMeHTa. [I[puMeHenre B Xumuu.

18. Meton SAIMP, dbusudeckue OCHOBHI siBieHUS. CHATHE BHIPOXKICHUS CITMHOBBIX COCTOSTHUHN B TTIOCTOSTHHOM
3aceneHHOCTh YPOBHEH DHEPTUHU, HACKIIICHHE, PEIaKCAIMOHHBIC MTPOIECCHI U MTMPUHA CUTHAJIA.

19. XuMu4ecKuii CIBUT U CIUH-CIIMHOBOE pacuierieHue B cnekrpax AMP. OTHOCUTEIbHBIN XUMHUYECKHI C
HCIIoNb30BaHue B XUMUHU. CIIMH-CIIMHOBOE B3aMMOJICHCTBHE SJIEP, €T0 MPUPOIA.

20. Ananu3s cnektpoB SIMP. [Ipotonnsiit marauTHbii pe3onanc AMP nHa 13C u npyrux sapax. Meron 1BOWH

21. Ilpumenenue cnexkrpoB SIMP B xumuu. TexHuka U MEeTOMKa 3KcIIepuMeHTa. bilok cxema crekTpoMeTp:
Xapakrep o6pasios. CpaBHenue Metona SIMP ¢ npyrumu MeToiaMu, ero JOCTOMHCTBA M OTPaHUYCHUS.

22. Merton OIIP, ero npunuunel. Yeaosus JIIP. g-daxrop u ero HazHaueHre. CBEPXTOHKOE pacUIEINIEHUE C
OHUM U HECKOJIbKUMHU siipaMu. ToHkoe pacmiennenue. [lupuna nunuii. [Ipunoxenue merona JIIP B xumy

23. Meton AKP. BzaumoaeiicTBue «KBagpyHOIbHOIO» s/ipa ¢ HEOAHOPOAHBIM JIEKTPUUECKUM noseM. ['pam
YPOBHU DHEPIHU NIPU AKCHAJIBHON CUMMETPHUH OIS,

24. Tlpunoxenue merona SIKP u ero BosmoxkHOCTH. OCOOEHHOCTH SKCIIEPUMEHTA.

25. AT'P. y-Pe3onancuas sinepHas duryopecuenmnus. Iddext Meccbayrpa. DHEprun UCIMyCKAeMbIX U MOTJION
YIIMPEHUE U SHEPTUSl OTAAYH.

26. Ilpouemypa momydeHus y-pe30HAHCHBIX CIIEKTPOB. XUMUUYECKUH (M30MEPHBIN) CIBUT. BO3MOXXHOCTH TIp]
OTpaHUYEHUS.

TecrupoBanue

Tema 1. ®uznyeckre MOJEIN aTOMOB U MOJIEKYJ. MeTobl onpeneneHus GU3nIecKux cBOUCTB. MeTo,
1. Uto moHMMaroT o (GU3NIECKUM METOAOM HCCIIETOBaHUS?
a. DKCIIEPUMEHT 110 B3aUMOJECHCTBUIO BEMIECTBA C MOJIEM, U3TyYEHUEM WJIU TOTOKOM YaCTHII;
b. MeTOIbI, OCHOBAHHBIE HA PACCESIHUU U3ITyUEHUS;
C. METO/Ibl, OCHOBAHHBIE HA MOIIOLLEHUHN U3JIyYEHNUS;
d. PKCIepUMEHT MO B3aMMOAECUCTBUIO U3JIyYE€HHUS C TI0JIEM WU TTOTOKOM YacCTHII.
2. PeHTreHOBCKHE JIyYH paCCEUBAIOTCS:
a. 3JIEKTPOHAMU aTOMOB U MOJIEKYJT;
b. aMeKTpUYECKUM TTOJIEM, CO3JaBAEMBIM SIIPAMHU U JIEKTPOHAMHU;
C. SIICPHBIMU CUJIAMU;
d. MarHUTHBIM TIOJIEM.
3. CTOKCOBBIE TTEPEXOABI — ATO
a. IEPEXO/bl, KOTAAa 4acTOTA PACCESHHOTO U3TyYEHUS YBEJIMUUBAETCA U MOJIEKYJla TEPEXOAUT MO BO3ICUCT
JHEPIreTUYECKUN YPOBEHB;
b. mepexopl, KOrja 4acToTa pacCeTHHOTO M3JIYYCHUS YBEIUYUBACTCS U MOJICKYJIA TIEPEXOTUT IO/ BO3ACHCTE
SHEPreTUYECKOE COCTOSHHUE;
C. IEpEXO/IbI, KOTa YaCTOTa PACCESHHOIO U31yUYEHUS! YMEHBIIAECTCS U MOJIEKYIIA IEPEXOUT IO BO3AECHCTBH
JHEPIreTUYECKUN YPOBEHB;
d. Korma OCHOBHASI 9acTh PACCESTHHOTO MOJICKYTAMH U3ITy4eHHUsI HE COXPaHSIET YAaCTOTY MaJaroIIero U3TyYeHE



. 'HTEeHCUBHOCTB CHIEKTPAILHOMN JIMHUU OIPEIEISIeTCS BBIPAKEHUEM:
. Ikr = NkAkrvkr;

. Ikr = NkAkrhvkr;

. Ik = NkAkhvk;

. I =NkAhvkr.

. MHKpPOBOJIHOBBIC CIIEKTPHI U3yUYalOTCS B OCHOBHOM KaK CIEKTPHI:

. TIOTJIOIICHUS;

. UCITyCKaHUS
. CootHouienue ne bpoitns 3anuceiBaeTCs B BUJIE:
.A=h/mv; b.A=h/mv2;
.A=h2x; d. L=n/mv.
. KoncranTa bonpiimana paBHa:
.6,62-10-34 Ix-c;
. 1,38 -10-23 JIx/k;
. 2,99 -108 m/c;
d. 1,6 -10-19 Ix.
8. [Tox mpsimoit 3amaueii pU3NIECcKOro METOAA UCCIICOBAHUS TTOHMMAIOT:

4
a
b
C
d
5
a
b. paccestus;
C
6
a
C
7
a
b
C

a. ompezelieHUue U3MEHEHH OIS, N3TYUYSHUS WM TIOTOKA YaCTHII ITOCJIe B3aMMOCHUCTBUS C BEIIECTBOM, OC
(U3HYECKHUX CBOWCTB;

b. OIpCACIICHUC CBOICTB BCIICCTBA IO pC3yJibTaTaM U3MEHECHUM MoJid, U3JTYYCHHUA UJIU MMOTOKA YaCTUIL ITOCJIC

C. OmpenesieHne U3MEHEHUH T0JIsl, U3TyYCHHsI HIIA TTOTOKA YaCTHUIl 0 B3aUMOJICUCTBHS C BEIIECTBOM, 00J1an
CBOIICTB;

d. ompeneneHye CBOMCTB TOJS, U3TYYCHUS FITU MIOTOKA YACTHIL JI0 M TIOCJIC B3aMMOJICHCTBHS C BEIIECTBOM, C
(hU3UYECKUX CBOWCTB.

9. Pemenuem ypaBuenus llpequnrepa siBnsercs PyHKIUSA, KOTOpas OMUCHIBACT MIOCKYIO BOJHY, PAaCIPOCT]
BHI:

a. y = eikz;

b. y = eikr;

c. y(r, 0) = £(6);

d. y(r, 0) = (0).

10. ITo cucreme CU equHuiieil M”3BMEPEHUs TUMOILHOIO MOMEHTA MOJIEKYJ SIBJISIETCS:
a. I

b. Ki-cwMm;

c. Kin-m;

d. Kn

Tema 2. TeopeTnueckre OCHOBBI CHEKTPOCKOMMYECKUX UCCIEA0BaHUNA. MeTobl ONpeAeIeHUs dIEKTPUYIECE
1. VYpaBuenue Ilnanka 3anuchIBaeTCs B BUJE:
a. AE= hc;
b. AE= hv;
c. E=hAv;
d. AE= hev.
2. BonHOBOE 4HCIIO — 3TO:
a. YUCIIO JIJTUH BOJIH, YKJIAJbIBAIOIINXCS B €UHUILY IJIUHBI;
b. paccTosiHuE, MPOXOIMMOE BOJTHOM 32 BPEMsI OIHOT'O IOJHOTO KOoJIeOaHus;
C. YUCJIO JTUH BOJH 32 BPEMS OJTHOTO MOJHOTO KOJICOAHMUS.
d. yncno pa3 B CeKyHy, KOT/1a AJIeKTpUUecKoe (I MarHUTHOE) MOJI€ IOCTUTAaeT CBOET0 MaKCUMaIbHOIO T10J
3. MeToasl Macc-ClIeKTPOMETPUU — 3TO
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a. MCETOIbI pa3,ueneHH51 ITOJIOXKHUTCIBbHBIX NOHOB, 06pa30}3aHH1>1x HpI/I HMOHHU3aIIMM1 HCCICOAO0BAHHOI'O BCIIICCTBA
3apsny;

b. METOObI pa3neneHI/I;1 TTIOJIOKUTCIIBHBIX U OTpI/II_[aTeJIBHI:IX HOHOB, O6paSOBaHHLIX HpI/I HNOHHU3aAIINU UCCIICIC
OTHOIIEHUE MacC K 3apsy;

C. METOIbI pa3,ueneHH51 OTpI/ILIaTCJIBHBIX HOHOB, 06pa30BaHHI>IX HpI/I HOHU3aIIlMHU HCCICAOBAHHOI'O BCIIICCTBA,
3apsny;

d. METOIbI pa3l[€JICHI/I$I MOJIGKy.H BCIICCTB, U I/ISMepeHI/IC nXx Mmacc.

4. TloreHIuan MOHU3AIMU aTOMa WUJIM MOJIEKYJIbI — 3TO

a. HauOoJbIlee 3HAYCHUE SHEPTUH, KOTOPOE HEOOXOMMO COOOIIUTH MOJIEKYJIE UM aTOMY JUIsl OMHOKPATHOI
IEKTPOHA;

b. HaMMeHbIIIEce 3HAUCHUE OHCPIruur, KOTOpPOC HGOGXOI[I/IMO COOGH_[I/ITB MOJICKYJIC WJIKM aTOMY IJId OAHOKPATHO
QJICKTPOHA,

c. HauOoJblllee 3HAYCHUE MTOTEHIIMAA, KOTOpOe HEOOXOAUMO COOOIIUTH MOJIEKYJIE HITU aTOMY JJIsi OMHOKPA:
3apsay AEKTPOHA;
d. HauMeHbIIee 3HaYCHNE TTOTeHIINANa, HEOOXOMMOE JIJTsl OTHOKPATHOM MOHMU3ALIMU, OTHECEHHOU K 3apsiy 3
5. Jnsg xumum Oosiee BaykKHA 3aj1a4a:

. TIpsiMasi;

. TIpsiMasi 1 oOpaTHasi;

. oOparHas;

. KOpPEKTHasI.

. Ily4ku HEHTPOHOB PaCCEUBAIOTCS:

. JIEKTPOHAMH aTOMOB U MOJIEKYJ;

. AIIEKTPUYECKUM I0JIEM, CO3/IaBAEMbIM SIIpaMU U 3JIEKTPOHAMU;

. AIEPHBIMU CUJIAMU;

. MAarHUTHBIM TIOJIEM.

. JlepopmanioHHas HOASAPU3YEMOCTh MOJIEKYST — 3TO:

. IOJIIPU3YEMOCTh, KOTOPasi BOSHUKAET BCIIECTBUE BBIPBIBAHUS IEKTPOHOB O] I€HCTBUEM AIEKTPUUECKOI

. BO3BHUKHOBEHHUE WHYIIUPOBAHHOTO AUMOJILHOTO MOMEHTA B PE3YyJIbTaTe U3MEHEHHUSI MOJI0KEHUS JUTIONS B -
. IOJISIPU3YEMOCTbh, KOTOpasi BOZHUKAET BCIIEACTBUE CMEILIEHUS AUTIONS MO AEUCTBUEM AIIEKTPUUECKOTO 110J
. Yacrora — 3t0:
. YMCIIO JITMH BOJIH, YKJIABIBAIOIINUXCS B €IMHUILY AJIMHBL;
. paccTosiHre, IPOXOAMMOE BOJIHOM 32 BpeMsl OJTHOTO MOJTHOTO KOJIeOaHHUS,
. YMCIIO JITMH BOJIH 33 BpEMSs OJJHOTO TIOJHOTO KojeOaHusl.
. YUCJIO Pa3 B CEKYH]1y, KOTJa 3JEKTPUUYECKOE (MJIM MarHUTHOE) TOJI€ IOCTUTAET CBOETO MAaKCUMAJIBLHOTO 110J
. Iloctosinnas [1naHka paBHa:
. 6,62-10-34 JIx-c;
. 1,38 -10-23 JIx/xk;

c. 2,99 -108 M/c;

d. 1,6 -10-19 Ix.

10. udpakimoHHbIE METOIBI OCHOBAHBI HA:

a
b
C
d
6
a
b
C
d
7
a
b. monspuzyeMocTh, KOTOpasi BOSHUKAET BCIEICTBHE CMEIICHHS YJICKTPOHOB OTHOCUTEBHO S MO JeHCTB
C
d
8
a
b
C
d
9
a
b

a. Ha pacCestHUM MU3ITyYeHUs WIN MOTOKA YaCTHUI] C U3MEHEHHUEM UX SHEPTUH;

b. Ha paccestHIM U3ITyYeHHUs WIH MTOTOKA YacTUI] 63 H3MEHEHHSI UX SHEPTHH, T.€. Ha YIIPYTOM PacCesHUU;
C. Ha yIIPyroM PacCessHUU U3ITyUEHHUs WIH MTOTOKA YaCTHIl;

d. Ha HEYIPYTOM pacCesTHIH U3ITyYeHUs WIH MTOTOKA YaCTHII.

Tema 3. MeToabl onpeeneHus: TeOMETPUU MOJIEKYJT U BELIECTB.
1. BeipaxkeHue 111 HOHHOTO TOKa UMEET BU/I:
a. Ij = Ilnjoj;
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L =Tnjl;

. [j =IInjojl;

. Ij = njojl.

. JIuTIONBHBIA MOMEHT, BO3HUKAIOIIHNI B MOJIEKYJIE MO IEHUCTBUEM ICKTPUUYECKOTO OIS, HA3bIBACTCS:
. COOCTBEHHBIM;

. AHIYLIUPOBAHHBIM;

. OPUEHTAIIMOHHBIM;

. IOCTOSTHHBIM.

. IlepBbIif MArHUTHBIM MacCc-CIEKTPOMETP OBLIT CKOHCTPYHPOBAH:

. AcToHOM;

. TomconoM.

. demncrepom.

. Pemmienunem ypauenwus lllpenunrepa sBrsieTcst QyHKIHSI, KOTOpast OMUCHIBAET CPEPUUIECKYIO BOIHY, , U Ul
.y = eikz;

.y = eikr;

A y(r, 0) = 1(0);

. y(r, 0) = f(0).

. OpueHTalMOHHAs NOJISIPU3yEeMOCTh paBHa:

. ar = p20/(3kT);

.or = pu0/(3kT);

ar = n20E/(3kT);

.or = u20/(3RT).

. IlepssIit Mmeton Jlebast ncnonb3yeTcs:

. JUIA OTIpeAeNieHus HJIEKTPHUUECKOT0 TUMOJILHOTO MOMEHTA MOJIEKYJI TAPOB BEILIECTB;

. ITISL ONIPEACTICHHS AIIEKTPUYECKUX JUMOIBHBIX MOMEHTOB MOJIEKYJI TApOB BELIECTB U MOJIEKYJI BEILIECTB B |
. I OTIpeAeNICHUs IEKTPUUECKUX JUMOIbHBIX MOMEHTOB MOJIEKYJ BEIIECTB B pa30aBIIEHHBIX PACTBOPAX.

. D¢ ekt lTapka 3aKinroyaercs B TOM, 4TO:

. DHEPreTUYECKHUE YPOBHU aTOMa PACILEIUISIIOTCS Ha PsJ MOLypOBHEH B 3JIEKTPUUECKOM I10JIE;

. DHEPreTHYECKUE YPOBHHU aTOMa HE MOTYT PacCIEIUIATHCS Ha PsJl TOAYPOBHEH B AJICKTPUUYECKOM MOJIE;

. DHEPreTUYECKHUE YPOBHU aTOMa PaCIIEIUISIIOTCS Ha Psijl MOypOBHEH B MAarHUTHOM TIOJIE;

. DHEPreTHYECKUE YPOBHHU aToOMa PacIIEIUIAIOTCS Ha PSII OAYPOBHEH B ANIEKTPUYECKOM U MATHUTHOM TIOJIE
. st pabotel B BuguMoMm 1 OmmkHeM MK ydacTkax criekTpa 0ObIYHO UCTIONB3YIOT:

. ipusmsl u3 KCl;

. CTEKJISTHHBIE TIPU3MBIL;

. KBaplIeBbIe MTPU3MBI;

. ipu3Mbl u3 NaCl.

. Macc-cnekrp — 310

. COBOKYITHOCTh 3HaYEHHI Macc MOJIEKYJ1, @ TOUYHEE UX OTHOLICHHE K 3apsly U KOJTUUYECTBO ATHX MOJIEKYT,

. COBOKYITHOCTb 3HAUEHH 3apsi10B MOHOB U KOJIMYECTBO 3THUX HOHOB;

c.
d.

COBOKYITHOCTb 3HAYCHUM Macc HOHOB, a TOYHEC X OTHOLICHUEC K 3apiaay SJICKTPOHA U KOJIMYCCTBO 3TUX HC
COBOKYITHOCTb 3HAYCHUM 3apsAa0B HOHOB, @ TOYHCC UX OTHOIICHHUEC K MACCC U KOJIMUCCTBO 3TUX MOHOB.

10. MonexyasapHbIle HOHBI — 3TO

a.
b.
C.
d.

1.

TaKH€ HOHBI, Macca KOTOPHIX PaBHA MAcCE€ HOHU3UPYEMON MOJIEKYJIBL;
MOHBI, B KOTOPBIX UJET Pa3pbiB OJHUX CBs3€H U 00pa3oBaHUE APYTHX.
TaKH€ HOHBI, MacCa KOTOPHIX HE paBHA MAacC€ MOHU3UPYEMOI MOJIEKYIIBI;
TaKHe MOHBI, KOTOPbIE OJBEPratoTcs (PparMeHTaluH.

Tema 4. MeTozap! Kosie0aTeIbHON CITEKTPOCKOIHH.
HMounbI TOK — 3TO
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. YECIIO MOJIEKYII, 00pa3yIOIUXCs B €IMHUILY BPEMEHU;

. YHCII0 aTOMOB, 00pa3yIOUINXCS B €IUHUILY BPEMEHU;

. YFCII0O UOHOB, 00pa3yIOIIUXCS B €IUHUIY BPEMCHH,

. YUCII0 PAJMKAJIOB, 00Pa3yIOLIUXCs B €IMHUILY BPEMEHHU.

. IIpeumytecTBo BpamatenbHoi criekTpockonuu KP nepen MUKpOBOIIHOBOM CIIEKTPOCKOMHUEH 3aKIIF0UAETC
. MO>XKHO HCCJIEI0BATh CTPYKTYPY MOJIIPHBIX MOJEKYJ;

. MOXKHO UCCJIEIOBATh CTPYKTYPY HEIMOJISIPHBIX MOJEKYJ;

. HEJIb3s1 UCCIIE0BATh CTPYKTYPY HOJISPHBIX MOJIEKYII,

. HETIb3sI KCCIIEIOBATh CTPYKTYPY HEMOJISPHBIX MOJIEKYII.

. BpaiarenbHble BOJTHOBbIE (PYHKLIHMH HA3bIBAIOTCS OTPHULIATEIHHBIMU M 0003HAYAIOTCS 3HAKOM «-», €CITU

. 3HaK (QyHKIIUU TPU UHBEPCHH CUCTEMBI KOOPIUHAT U3MEHSETCS,

. 3HaK (DyHKUMU IPU UHBEPCUH CUCTEMBI KOOPJIMHAT YMEHbBILIAETCS;

. 3HaK (YHKIIUW IPU UHBEPCHH CUCTEMBI KOOPIMHAT HE U3MEHSETCS;

. 3HaK (DYHKLWU IPU UHBEPCUH CUCTEMBbI KOOPJIMHAT YBEIMYUBACTCSI.

. Macc-cniekrporpadsl HCTIONB3YIOTCS B

. XUMUHU;

. b. pusuke;

. C. MaTeMarTHKe.

. B skcniepuMeHTe 10 OTKJIOHEHUIO MOJIEKYJ B HEOJTHOPOAHOM JIEKTPUUECKOM I0JI€ MOJICKYIISIPHBIN ITy4O0K
. IBUYKEHUE MOJIEKYJI B OZJTHOM HaIlpaBJICHUH, UCTIBITHIBAsI B3AUMHBIE CTOJIKHOBEHUS;

. IBUYKEHUE MOJIEKYJI B OJJTHOM HaIpaBJI€HUH, HE UCTIBITHIBAIOIIUX B3AUMHBIX CTOJIKHOBEHHUI;

. IBUYKEHUE MOJIEKYJI B Pa3HbIX HAIPABJICHUSX, UCIIBITHIBAS. B3AUMHBIE CTOJIKHOBEHUS;

. IBUYKEHUE MOJIEKYJI B PA3HBIX HANPABIICHUSX, HE UCIIBITHIBAs B3aUMHBIX CTOJIKHOBEHUH.

. I[Ipunmun ®@panka-KonaoHa racur:

. 3@ BpeMsl 3JIEKTPOHHOTO MEPEX0/1a B MOJIEKYJIE MEXKbSIIEPHbIC PACCTOSIHUSL aTOMOB U3MEHSIIOTCS,

. 32 BpeMs 3JIEKTPOHHOTO MEPEX0/1a PACCTOSHMS MEXKITY MOJIEKYJIAMH OCTAOTCS TOCTOSTHHBIMY;

. 32 BpeMsl 3JIEKTPOHHOTO MEPEX0/ia B MOJIEKYJIE MEXbsIIEPHbIE PACCTOSIHUSL aTOMOB OCTAIOTCS MOCTOSTHHBIM]
. 32 BpeMs 3JIEKTPOHHOTO MEPEX0/1a PACCTOSHMS MEXKY MOJIEKYJIAMH U3MEHSIOTCS.

. IloTeHmman nosiBNEHUs HOHOB — 3TO

. MAKCHUMaJIbHAs SHEPTUS AIEKTPOHOB, IPU KOTOPOI HAYMHAETCSA NOHU3ALMS BEUIECTBA;

. MUHMMAJIbHAS SHEPTHUS JIEKTPOHOB, IIPU KOTOPOM HAYMHAETCSI MOHU3ALIMSI BEIIECTBA;

. MUHMMAaJIbHAS SHEPTUS AIEKTPOHOB, IPU KOTOPOI HE MPOUCXOIUT NOHU3ALIUY BEILIECTBA;

. MUHMMAJIbHAsI SHEPTUSl JIEKTPOHOB, IPU KOTOPOM MOHM3AIMS BELIECTBA OCTAETCS TOCTOSHHOM.

. JIMTIOIBHBIA MOMEHT M30JIMPOBAHHON MOJIEKYJIbI HA3bIBACTCS:

. COOCTBEHHBIM;

. AHOYIIUPOBAaHHBIM;

. OPUEHTAI[MOHHBIM.

. Dddekr 3eemana 3aKIHOYACTCS B TOM, YTO:

. BHEPTreTUYECKUE YPOBHHU aTOMa PACIICIUIIOTCS Ha Psi/i MOAYPOBHEH B JIEKTPUUYECKOM TIOJIE;

. DHEPreTUYECKUE YPOBHU aTOMa HE MOTYT PACILEIUIATHCA HA P HOAYPOBHEN B AIEKTPUUECKOM I10JIE;

C.
d.

SHEPreTUUECKHE YPOBHU aTOMa PacCILEIUISIOTCS Ha psJl IOAYPOBHENH B MAarHUTHOM I10JIE;
SHEPreTUYECKUE YPOBHU aTOMa PACILEIUISAIOTCS Ha PAJl MOJYPOBHEH B 3JIEKTPUYECKOM M MATHUTHOM MOJIE.

10. CrokcoBble Epexobl — 3TO

a.

NEPEXOAbI, KOraa 4acTora pacCECAHHOTI0O U3JIYUCHHUA YBCINYHUBACTCA U MOJICKYJIA TICPEXOOUT I1OJ BOS,I[CP'ICT.

SHEPreTUYECKUN YPOBEHB;

b.

NEPEX0Abl, KOraa 4acToTra paCCCAHHOI0O U3JIYUYCHHA YBCIMYUBACTCA U MOJICKYJa IEPEXOAUT IIOI BO3I[€ﬁCTE

OHEPTECTUUCCKOC COCTOSIHUC,

C.

IEPEXOABI, KOTJ1a 4aCTOTa PaCCCIHHOI0 U3TYy4YCHHA YMCHBIIACTCA U MOJICKYJIA IIEPEXOIUT 110 BOBHeﬁCTBH

SHEPreTUYECKUN YPOBEHb;
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d. KOr1a OCHOBHAA 4aCTh PACCCAHHOTO MOJICKYJIAMU U3JIYUCHUA HC COXPAHACT YaCTOTY MaJaroniero U3J1yUCHI

Tema 5. MeToabI HCCIeIOBAHHUS ONITHUECKH aKTHBHBIX BEIIIECCTB.
. CootHouienue ne bpoitns 3anuceiBaeTCs B BUJIE:
. A =h/mv;
. A=h/mv2;
. A=h/2m;
. A =1 /mo.
. YpaBHenue [liianka 3anuceiBaeTcs B BUAE:
AE=hc;
. AE= hv;
. E=hAv;
. AE= hcv.
. . BepTHkanbHble IEpEeX0bl — 3TO
. QJIIEKTPOHHBIE TIEPEXObl, HE ToAUUHsoIKecs npuHuny Opanka-Konmona;
. DJIEKTPOHHBIE MEPEXObl, KOTOPbIEC MOAUYHHSAIOTCS TpuHIMNY Ppanka-Konaona;
. MOJIEKYJISIPHBIE TIEPEXO/IbI MEPEX0/Ibl, NOTUHHSoIMecs npuHuuny Opanka-Konmona.
. C yBenm4eHHEM YKCIIa aTOMOB B MOJICKYJIE BEPOSTHOCTD (PparMeHTAIIMH MOJICKYJISIPHOTO MOHA!
. YMEHBIIIAETCS;
. YBEJIMUHUBAETCS;

O o AO TP WA T NAOG TP —

. HE U3MEHSETCS;
d. paBHa HyITIO.
5. DneKTpoHHBIN ynap — 3T0

a. B3aUMOJICHCTBHE JICKTPOHA C HU3KOM SHEPTUEH C aTOMOM MJIM MOJIEKYJIOH, B PE3YJIBTATe€ KOTOPOTO MPOUC
B3aMMOCHCTBYIOMINX YACTHI] UJIU OTPBIB OTHOTO MJIM HECKOJIBKUX AJIEKTPOHOB OT aTOMa UM MOJIEKYJIbI;

b. B3anMoIeliCTBHE AIEKTPOHA C BRICOKOW SHEPTHEH C aTOMOM WJIM MOJICKYJIOM, B PE3yJIbTaTe KOTOPOTO SHEP
U3MEHSETCS;

C. B3aUMOJEHCTBHE ICKTPOHA C BHICOKOM YHEPTHEN C aTOMOM WJIM MOJIEKYJIOH, B pPE3YyJIbTare KOTOPOTO HE Mj
aroMa WJIM MOJIEKYJIbI;

d. B3auMoneiicTBIE JIEKTPOHA C BBICOKOM SHEPTHEH C aTOMOM WJIU MOJICKYJIOH, B Pe3y/IbTaTe KOTOPOTO IPO!
B3aMMOICHCTBYIOIIMX YaCTUI[ WJIK OTPBIB OTHOTO HWJIM HECKOJIBKUX AJIEKTPOHOB OT aTOMa MU MOJIEKYIbI.

. MeTtop ra3oBoii aekTpoHOTrpad i OTHOCUTCS K:

. CHEKTPOCKOIIMYECKUM METO/IaM;

. IU(PPaKIIMOHHBIM METOJIaM;

. OITHYCCKUM MECTOJaM,

. JJIIEKTPUYECKHUM.

. Bropoii metox [lebas ucmons3yercs:

. JUTSL ONIPEACIICHUS] DJIEKTPUUYECKOTO TUITOJIBHOTO MOMEHTA MOJIEKYJI [TapOB BELIECTB;

. AJIL OMPEACIICHUS SJICKTPUYCCKUX JUITOJIBHBIX MOMCHTOB MOJICKYII ITApOB BCIICCTB U MOJICKYJI BCIICCTB B |

6
a
b
v
d
7
a
b
C. IJIs1 OTIPEICITICHUS DIICKTPUUECKUX TUTIOHHBIX MOMEHTOB MOJICKYJI BEIIECTB B pa30aBJIEHHBIX PACTBOPAX.
8. 1o cucreme CU enunuiield U3MEpeHUs! TUMOIHLHOTO MOMEHTA MOJIEKYIT SIBIISIETCSI:

a. Jl;

b. Kir-cMm;

c. Kirm;

d. K.

9. JAunonbHbIA MOMEHT, BOBHUKAIOIINI B MOJIEKYJIE MOJ ACHCTBUEM AJIEKTPUUECKOTO MOJIs, Ha3bIBACTCS:

a. COOCTBEHHBIM;

b. ”HAYIIUPOBAHHBIM;

v

. OPUCHTAIIMOHHBIM,
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. IOCTOAHHBIM.
0. ﬂJ’II/IHa BOJIHBI 3JICKTPOMAarHuTHOT'O M3JIYUCHUA CBA3aHa C €To JaCTOTOM COOTHOIIICHHUEM

v=c/h;
.v=c/\;
.V=2Ac;
.A=v/c.

Tema 6. MarHeTOXMMHYECKHUE U DIIEKTPOONTHIECKUE METObI UCCIICIOBAHMUSI.
. MouHbBIN TOK — 3TO

. YMCII0 MOJIEKYJI, 00pa3yIOLIUXCs B €AMHUILY BPEMEHU;

. YUCJIO aTOMOB, 06pa3y10Lu1/1xc;1 B ¢IMHUIY BPCMCHU;

. YMCII0 UOHOB, 00pa3yIOIIMXCS B €IUHUILY BPEMEHH;

. YACJIO PAJMKAIIOB, 00Pa3yIOMIUXCS B €IMHUILY BPEMEHH.
. JIuTIONBHBIA MOMEHT, BO3HUKAIOIIHNI B MOJIEKYJIE MO IEHUCTBUEM ICKTPUUYECKOTO OIS, HA3bIBACTCS:

. COOCTBEHHBIM; b. HHIYIIUPOBAHHBIM;
. OPUEHTALMOHHBIM; d. TOCTOSIHHBIM.

. VITHTEHCHUBHOCTB CIIEKTPAJIbHOW JIMHUU OIPEIAEIISAETCS BEIPAKEHUEM

. Ikr = NkAkrvkr; b. Ikr = NkAkrhvkr;
. Ik = NkAkhvk; d.I=NkAhvkr.

. BomHoBoe uuncno — 3t10:

. HUCJIO JJIMH BOJIH, YKJIAJABIBAOINHUXCA B CIUHHUIY OJIUHBI;
. paccTosiHHE, TIPOXOIUMOE BOJTHOH 32 BPEMsI OTHOTO TIOJTHOTO KOJIeOaHMs,

. UUCJIO JJIMH BOJIH 3a BPpEMs OAHOT'O ITOJIHOT'O KoJIeOaHusl.

. 9HCII0 pa3 B CEKyH/Y, KOT/Ia AJIEKTpUUecKoe (I MarHUTHOE) MOJIE IOCTUTAeT CBOET0 MaKCUMaJIbHOIO 1107

. PenmeeBckoe paccesiHue — 3TO

. pacCeaHue, Korga OCHOBHAas 4aCThb paCCCAHHOIO MOJICKYJIaMH U3JTYYCHHA HE COXPAHSCT YaCTOTY MadarOIIc:

. paccesaHue, Korga OCHOBHAs 4aCTb paCCCAHHOIO MOJICKYJIaMU U3JTY4YCHUA COXPAaHACT 4aCTOTY MaJaromiCro 1

. pacCeaHue, Korga 4actora paCCCAHHOr0o U3J1y4YCHHUA YMCHBIIACTCS,

. paccesiHue, KOT/1a YaCTOTa PACCEIHHOTO U3JIyYeHHS YBEIMUMUBACTCS.
. JIUTIONBbHBIN MOMEHT MOJIEKYJIbI OIIPEesIeTcs 1o popmyIe:

Ho = qm;
. 10 = El;
no = ql;
. 10 = ol.

. JlmHa BOJHBI — 3TO:

. YUCJIO JUTMH BOJIH, YKJIQ/IBIBAIOIIUXCS B €AMHUILY JITTUHBI,

. paCCTOAHUC, ITPOXOANUMOC BOJIHOM 3a BpEMs OAHOTO ITOJIHOT'O KOJIGGaHI/ISI;

. HUCJIO JJIMH BOJIH 3a BpE€Ms OJHOI'O IIOJIHOIO KoJIcOaHusL.

. YUCJIO pa3 B CEKYH]1y, KOTJa 3JIEKTPUUYECKOE (MJIM MAarHUTHOE) MOJI€ IOCTUTAET CBOETO MaKCUMAJILHOTO T10J
. MoHHBIN TOK — 3TO

. YECIIO MOJICKYII, 00pa3yIOIUXCs B €IMHUILY BPEMEHU;

. YMCII0 aTOMOB, 00pa3yIOUINXCS B €IUHUILY BPEMEHHU;

. YMCJI0 HOHOB, 00PA3yIOIINXCS B €IMHHILY BPEMEHH;

. YUCJIO PaJMKaIOB, 00Pa3yIOLIUXCS B SHHUILY BPEMCHHU.
. DddexT 3eemana 3aKII04aETCS B TOM, YTO:

. DHEPreTUYECKHUE YPOBHU aTOMa PACILEIUISIIOTCS Ha PsiJ MOyPOBHEH B 3JIEKTPUUECKOM I10JIE;

. DHEPIeTUYECKUE YPOBHU aTOMa HE MOTYT PACILEIIIATHCA HA Pl OAYPOBHEH B JJIEKTPUYECKOM I10JIE;

. DHEPreTUYECKHUE YPOBHU aTOMa PaCIIEIUISIIOTCS Ha Psijl MOypOBHEH B MAarHUTHOM TIOJIE;

. OHCPICTUYCCKUC YPOBHH aTOMa paCHICIIIAOTCA Ha PAIX HOIIypOBHGfI B DJICKTPUYCCKOM U MAaroHuTHOM II0JIC.



21
10. B skcniepuMeHTE 110 OTKIOHEHUIO MOJIEKYJ B HEOAHOPOAHOM 3JIEKTPUUECKOM I10JI€ MOJIEKYIISIPHBIN ITy40
a. IBJKEHHME MOJIEKYJ B OJHOM HAIIPaBJIE€HUU, UCIILITHIBAs B3aUMHBIE CTOJKHOBEHHS,;
b. IBMKEHHE MOJIEKYJ B OJHOM HAIPABJICHUH, HE HCIIBITHIBAIOIINX B3aUMHBIX CTOJIKHOBEHUI;
C. IBM)KEHHME MOJIEKYJ B PA3HBIX HAIIPaBICHUAX, UCIBITHIBAsA B3AUMHBIE CTOJIKHOBEHUS,
d. IBMYKEHME MOJIEKYJ B pa3HbIX HAIPABJICHUAX, HE UCIIBITHIBAsI B3AUMHBIX CTOJIKHOBEHU.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTMHE TPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-6)
1. ®uznveckre MoAEId aTOMOB U MOJIEKYJI. MeTo/bl onpenenieHns (PU3ndecKuX CBONCTB.
2. O0mIas xapakTepuCcTHKA U KITACCU(PUKAIUS METOIOB (CIIEKTPOCKOMMYECKHE, THPPaK-IIUOHHBIE, TCKTPHUUE
3. Metoabl noHU3AIUH (3JEKTPOHHBIA yaap, POTOMOHMU3AITNS, HICKTPOCTATUYECKOE HE-OJHOPOTIHOE TT0JIe, XV
4. Vlonnble TOK U ceueHue nonuzauuu. [lorennmanst nosisnenus: noHoB. [Ipunuun ®pan-ka-Konaona.
5. Tunsl HOHOB B MacC-CIEKTPOCKONUH (MOJIEKYIISPHBIC, OCKOJIOYHBIC, METACTAOUIIBLHBIC U IPYTHE).

Tunosble 3axanus s 3a4era (ITK-6)
1. ®uznueckas teopust metoza. [Ipssmast u oOparHas 3aga4uu. [loHITHE KOPPEKTHO U HE-KOPPEKTHO MTOCTABJIE]
2. Ilpumenenne macc-criekTpockonuu. OrnpeaeeHne TePMOJUHAMUYECKUX XapaKTEPU-CTUK BEIIECTB U Peak
Knyncena.
3. Honspuzanus qusnekrpuka. OpuenTtanronHas noiaspusanus. Dddexr [ Tapka.
4. KBaHTOBOMEXaHWYECKHI MOIAXO/ K ONTMCAHUIO KoJlebaTebHbIX CIIeKTpoB. Kimaccuue-ckas 3amada o koieda

5. AGcopOumoHHast CIEKTPOCKONHS B BUIUMON 1 YD 00IacTsIX KaK METOJl MCCIEI0Ba-HHUS SJEKTPOHHBIX CTl
[IpuMmeHeHne CcHeKTpoB MOMIOUIEHUS B XUMUH.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Ouetixa Komnereni Heckpuntopsl (ypOBHH) — OCHOBHBIE IPU3HAKH OCBOCHUS
nn (HOKaBaTCHI/I JOCTUKCHUA pe3yJ'ILTaTa)
ITK-6 BrnameeT 0CHOBHBIMHU MOHSATHSMH, JICKAIIIMMUA B OCHOBE COBPEMEHHBDI
«3a4TEHON WCCIICIOBAHMS, a TaKXKe CIO0CO0aMH WX TPHUMEHEHHUsS IS PEIICHH
(50 - 100 6amnos.) MPaKTHYECKUX 3amad. Ha BOmpocChl OTBEYaeT KpaTKO, apryMEHTHD
CYIIIECTBY.
ITK-6 He opueHTHpyeTCS B OCHOBHBIX TEOPETHYECKHX KOHIICII-IIHSX,
«HE 3a4TEHON (U3HYECKUX METOJOB MCCIIC-JI0BaHUS B XHMHHU, B PE3yJbTaTe 4ero
(0 - 49 6anmnoB) MPAKTHYECKHE 3a/1a49M JUCIMILTNHBL. HenpaBHiIbHO OTBEUAET HA MOCT
3aTPYAHSETCS C OTBETOM

5. MeTonnuyeckue yKkazaHusi JAJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJI)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aAIlN CaMOCTOSTEIBHOM PabOThI O0YUYaIOIIUXCSI:

[Tpuctynas K M3y4eHUIO IUCLUUIUIMHBL, B TEPBYIO O4yepeab OOydyaromMMCs HEOOXOIMMO O3HAKOMHUTHCA (
mucuutuinael (PI1J]), koTopas onpenensieT coaepxanue, 00beM, a TaKKe MOPAI0K U3yUSHHsI U MTPEToJaBaHu:
YacTH.

JI1st caMOCTOSATENEHOM padOThl BAYKHOE 3HAYCHHE UMEIOT pas3aeiibl « O0BbeM U COAEpIKaHUEe TUCIUTTUHBD), «
nH(pOpMaIMOHHOE O0ecreueHne TUCUUIUTHHB U «MarepuanbHO-TEXHUYECKOe 00ecTiedeHre TUCITUTITUHBL, -
npodeccuoHanbHble 0a3bl JAHHBIX U HHGOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI.

B paznene «O0beM U conepikaHue TUCHMIUIMHBDY YKa3bIBAIOTCS BCE PA3JeNibl U TEMbl M3y4aeMOW AMUCIU
IUTAHUPYEMBbI 00bEM B aKaJIEeMUYECKHX Yacax.

B pasnene «YueOHO-MeToqMUecKoe U MH(MOPMAIMOHHOE 00eCIeUeHne TUCIUILUIMHED YKa3aHa PEKOMEHIY:

auTeparypa.
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B pasgene «MarepuanbHO-TEXHHUYECKOE OOecreueHre MUCIHILIMHBI, MPOrpaMMHOE OOecredeHue, Mpoc
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBD COAEPIKUTCS MepeueHb MpopecCHOHANbHBIX 0a3 JaHHBIX U UH(Q
HEOOXOIUMBIX JUISl OCBOCHUS TUCIUITIIHHBI.

5.2 PexomeHmanuu o0y4aromuMces 1mo paboTe ¢ TEOPETHICCKUMH MaTepruaIaMu Mo TUCIUTIINHE
[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €llle pa3 npe3eHTanuio Jekuuu B cucteMe MOODLe, moBTOPUTH 3aKOHCIIEKTUPOBAHHBIN F
JIOTIOJIHUTH €T0 C yUYE€TOM PEKOMEHI0BAaHHON JAOMOIHUTENILHOM JINTEPaTyPhI;

- TPU CAMOCTOSITEIIFHOM W3yYEHHH TEOPETHYECKOH TEMBI CJlIeNaTh KOHCIEKT, HCIOJIb3Yys PEKOMEH]
npodeccroHanbHbIe 0a3bl JAHHBIX U WH(OOPMAITMOHHBIE CITPABOYHBIC CHCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.
- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepualibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PaboTa ¢ OCHOBHOHM U JOTOJHUTEILHON JIUTEPATYpOil ABJsETCA TIaBHOM (HOpMON caMOCTOSTENbHON paboT
YCTHOMY ONpOCY Ha CEMHUHApPCKUX 3aHATHUSX, K JebaraM, TECTUPOBaHMIO, 3k3aMeHy. OHa BKJIIOYaeT MpOf
PEKOMEHI0BAaHHBIX UCTOYHUKOB U JIUTEPATYPHI 110 TEMATUKE JICKLIUMN.

KoHcnekT nexkunu 10KeH coepkarh peepaTuBHYIO 3alMCh OCHOBHBIX BOIPOCOB JIEKIIMH, B TOM YHCJIE C |
MOODLe mnpe3eHTanu, 0CHOBHbIX MCTOYHUKOB M JIUTEPATYphl MO TEMaM, BBIBOJbI MO Ka)KJIOMY BOIIPOCY.
pamMKax pacreyaTKy BbIJauu Mpe3eHTalHi JeKIUi Wi B OTAENbHOM TeTpaau mo npeaMery. OH J0IKeH ObIT
cofieparh He OTHOCSIIYIOCS K TeMe HHPOPMAIUIO WK PUCYHKH.

KoHcrnekTbl HayqHOH JUTEpaTyphl IPU CaMOCTOSTENbHOM MOATOTOBKE K 3aHATHUSAM JTOJIKHBI COJIEPIKaTh OTBE
BOIPOC, UMETh CCHUIKY Ha MCTOYHHMK HMH(OpMalMU ¢ 00s3aTeNIbHbIM yKa3aHHWEM aBTOpa, Ha3BaHMS U TOJ:
nuTepatypbl. KOHCIIEKT MOXET OBbITh OTMIOPHBIM (COAEPKATH JIMIITL OCHOBHBIE KIIIOYEBBIE MTO3UIUH), HO TPH 31
0 BOIIPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIIEKTa ONPEAEISETCS CAMUM CTYJCHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JIeNiaTh 3alUCH MO XOAY YTE€HHsI B BUJE MPOCTOrO WM Pa3BEPHYTOro IJIaHA (CO3[aBaTh MEPEYCHb OCHOE
HCTOYHUKE);

- COCTaBIATh TE3UCHI (IIUTUPOBaHKUE HanOoJee BaXKHBIX MECT CTATbU WIIM MOHOTpaduu, KOPOTKOE U3TI0KEHHUE
- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHJa1iuu 1o NOATOTOBKE K OTAEIBHBIM 33/1aHUSM TEKYILIEro KOHTPOJIS

ColecenoBanue MpeamnonaracT OpraHu3alnio Oecesbl MPEenoaaBaTess co CTYIAEHTaMH 10 BOIPOCAM IPAKT
OOCTOSITETIHHOTO BBISBJICHUS MX 3HAHHWH IO OIpENeNIeHHOMY pasjieiy, Teme, npobieme u T.I. Bce uien
00CyXJIeHHH, 100aBIATh HHPOPMALIUIO, TUCKYTHPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIN OMpPOC MOKET MPUMEHSTHCS B pa3Nu4HbIX opMmax: GpOHTATBHBIN, HHANBUAYATbHBINH, KOMOMHUPOE
OTBETa MOJIEXKAIIIETO OLIEHKE:

- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIEHUS OCTABIEHHONW yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U APPEKTUBHOCTH HCIIOIb30BAHUS HATIISITHBIX TOCOOMI M TEXHUYECKUX CPEACTB MPH OT]
- HCIIOJIb30BaHNUE JIOMOJHUTEILHOTO MaTepurara;

- pallMOHAJIBHOCTH UCIOJI30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3aJJaHuE.

VYCTHBII OMpoC MOXKET COMPOBOXKIATHCS IMPE3eHTAlMel, KOTopas MOJArOTaBIMBAETCA MO OJHOMY U3 BOMP(
BBICTYIUICHUH C Tpe3eHTanuel Heo0Xoaumo oOpaliaTh BHUMaHHE Ha TaKW€ MOMEHTHI KaK:

- cofep)KaHME MPE3EHTAlMU: aKTyaJbHOCTh TEMBI, MOJHOTA €€ PACKPBITHSA, CMBICIOBOE COJEp)KaHUE, (
COZIEpKaHUIO, COOTBETCTBHE METOJJUUECKUM TPeOOBaHUSM (LIETH. CCBUTKU Ha PECYPChl. COOTBETCTBHE COJIED:
HaIpPaBJIE€HHOCTb, COOTBETCTBHE COJIEp)KaHUs 3asBICHHON (opMe, aleKBAaTHOCTh HCIOJb30BAaHUSI TEXHUYE
MOCJIEIOBATENBHOCTD U JIOTUYHOCTh MPE3EHTYEMOT0 MaTepuara;
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- oopmileHHE TIpe3eHTAlMU: 00beM (ONMTUMAIbHOE KOJIWYECTBO), MU3AHH (YUTAEMOCTb, HAJIMYUE M COO
3ByKOBO€ O(hopMIIeHUE, CTPYKTYpHUpPOBaHNE WH(POPMALIUU, COOTBETCTBUE 3asBICHHBIM TPEOOBAHUSAM), OPHTY
MCTIOJIb30BaHHE BO3MOKHOCTH ITPOTPAMMHOM CpeJbl, COOTBETCTBHE CTaHAapTaM 0(hOpMIICHHS;

- JIMYHOCTHBIC Kad€CTBa: OPATOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC perilaM€HTa, SMOLOMWOHAJIBHOCTL, Y
CUCTCMAaTU3NPOBAHHEIC, FJ'IY60KI/IC 1 IIOJIHBIC 3HAaHUW 110 BCEM pasaciiaM IIporpaMmai:

- cofiepaHKe BBICTYIUICHUS: JIOTUYHOCTh M3JIOKEHUSI MaTepuaja, pacKpbITHE TE€MbI, JOCTYIMHOCTh H3JIOXK(
cpenctB UKT, cnocoObl 1 yclioBUSI TOCTHKEHUS PE3YJIbTaTUBHOCTU U 3((EKTUBHOCTH ISl BHIIOJTHEHUS 3
y4eOHOM e TeNbHOCTH, 10Ka3aTeIbHOCTh MPUHUMAEMBIX PEUICHHM, yMEHHE apryMEHTUPOBATh CBOU 3aKJIIO¢

6. YueOHO-MeTOnM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Kanpiruna O. H., YerBepuxoBa A. I, bepaunckuii B. JI. ®usndeckue MeTOIbl UCCIEIOBaHMS Bell
rocynapcTBeHHbl yHUBepcureT, 2014. - 141 c. - Tekcr : anexrponHbiii // DBC «YHUBepcurerckas Owul
http://biblioclub.ru/index.php?page=book&id=330539

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. dpemmes H. I'., Measenes FO. H., Tokapes M. U., bypuxuna A. B., Kamkun H. H. ®usnueckue meron
MIpUMEHEHNE B XUMUYECKOM aHaiu3e. - M3manue Bropoe, mepepaboTaHHOE W AononHeHHoe. - Mocksa: 1
anekTpoHHbil // OBC «YauBepcuTeTckas oubnuoreka onnaita» [cait]. - URL: http://biblioclub.ru/index.php

2. Mogruan U. H., Topoynosa T. C., EsrenneBa U. U., Pomanosa P. I. Ananutndeckas Xumus: GU3NKO-X
aHanm3a : yuebnoe nocobue. - Kazann: KazaHckuii HaydHO-HUCCIIEIOBATEIHCKUN TEXHOIOTUICCKUN YHUBEPCE
anektponHbIi // ObC «YHUBepcuTeTckas onbnuoreka onnaita» [caidt]. - URL: http://biblioclub.ru/index.php

6.3 I1Hble UCTOUYHUKU:
1. UaTepHeT-sHIIMKIONEANH - http://www.rubicon.com/

7. MaTepuaJbHO-TeXHHYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlnsi mpoBeAieHUsT 3aHATHU 1O AUCIUIUITMHE HEOOXOIUMO CIICAYIOIIee MaTepHUaIbHO-TEXHUYECKOE OO0ECII
MPOBEICHMSI 3aHATUH JIEKIIMOHHOTO ¥ CEMUHAPCKOTO THUIIA, TPYIIIOBBIX U MHIAWBUIYAJbHBIX KOHCYJIbTAIUH,
aTTeCTaIlu1, IOMEIICHUS JIJISi CAMOCTOSITEIbHON PaOOTHI.

VY4eOHble ayIUTOPHUH M TOMELICHHUS JUISI CAMOCTOSTEIBbHONH pPabOThl YKOMIUIEKTOBAHBI CIEIHATU3UPOBE
cpeacTBaMH 00yUYeHHS, CITy>KAIUMU JUTSl TPEACTaBICHHUS yueOHOM nH(popMannu O0bIION ayTUTOpUN.
[TomerieHust Al CaMOCTOSATENBHOM pabOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIC
o0ecredeHrneM JI0CTyTa B ANIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

Jlnst mpoBeeHNs 3aHATHH JEKIIMOHHOTO TUIA HCIHOJIB3YIOTCS HAOOpHI JAEMOHCTPALMOHHOTO 000pYIOBAaHY
WITIOCTpAuK (IPOEKTOp, HOYTOYK, 9KpaH/ MHTEPAKTHUBHAS JOCKA).
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JJIeKTPOHHAasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&s

BsaumogeiicTBue mnpenogaBarensi U CTyAEHTa B Ipolecce OOy4deHHs! OCYIIECTBISETCS MOCPEACTBOM My
CETEBBIX, TEJICKOMMYHHUKAIIMOHHBIX TEXHOJIOTU, HUCIIOJIb3YEMbIX B 3JIEKTPOHHOU MH(OPMAIMOHHO-00pa30Ba



