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Mporpamma aucumnnuHbl "dusmnyeckme metodbl nccneposaHmns”; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma aucumnnuHbl "dusmnyeckme metodbl nccneposaHmns”; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

Mporpammy oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (npodeccop) UmyTosa IM.A. (Kadeapa opraHn4eckoi
XMMmm, Xummyeckuin ntHetutyt um. A.M. Bytneposa), Galina.Tschmutowa@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN

OrnK-1 CnocobeH aHanM3npoBaTh 1 MHTEPNPETMpPoBaTh N 0b6obWwaTb pesynbTaTbl
9KCMEPUMEHTANbHBIX M PACHETHO-TEOPETUYECKNX PABOT XUMUYECKOA
HanpaBneHHOCTH;

OriK-4 CnocobeH nnaHnpoBaTtb PaboTbl XMMUYECKO HanpasBneHHoCTU, obpabatbiBaTb 1
MHTEPNPETUPOBATL NONMYYEHHbIE PE3YNbTaThl C UCMONIb30BAHUEM TEOPETNYECKIX
3HAHWIA 1 NPaKTUYECKNX HABBIKOB PELIEHMS MaTeEMaTUYECKMX N (PU3MYECKMX 3a0aY:

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

OCHOBbI TeoOpuUn N NPakKTUKN NCNONb30BaAHUA BaXXHenwWmnx (*)I/ISI/I‘-IeCKI/IX MEeTon0B 014 peweHna XMMN4yeCcKnx npo6neM;
MPVIHUMIEI YCTpoicTBa (6nok-cxeMmy) ntoboro cpramnyeckoro npubopa.

JonxeH ymeTb:
npaBuIbHO BbIBpaTe METOA UNK FPYNMy METOLOB A5 PEWEHNS TON UK MHO XMMUYECKO 3a0a4u;
JlonxeH Bnanetb:

HaBblKaMy aHanM3a TOHKOW CTPYKTYPbl COEAUHEHWI, OMHAMUKIN BHYTPW- U MEXMONEKYNSAPHbIX NMPEBPALLEHMNA HA
OCHOBE [aHHbIX COOTBETCTBYIOWMNX METOLOB.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FOTOBHOCTb:
Vcnonb3oBaTb CBOW 3HAHUS Ha NPaKTUKe

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OO BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B padaen "61.0.16 ducumnnuHbl (Mogynun)" OCHOBHOM NPOGIECCUOHASBHOA
obpaszoBatenbHoi nporpammel 04.05.01 "dyHaameHTanbHas U npuknagHas xumust (Heopranvmyeckas xumms)" n
OTHOCUTCS K 06513aTENbHBIM ANCLUMIYHAM.

OcsauBaetcs Ha 4 Kypce B 8 cemecTpe.

3. O6bem AUNCUMNNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOeNlIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASIET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTta - 67 4aca(oB), B TOM 4ucne nekuuu - 36 yaca(os), npakTnyeckne 3aHsTus - 30 4aca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTtositenbHas pabota - 41 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMMNHDI: 3K3aMeH B 8 ceMecTpe.

4. CopepxaHue aMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ yka3daHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYeBHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUI NnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl MO AUCLUNNINHE (MOAYIIO)
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Mporpamma aucumnnuHbl "dusmnyeckme metodbl nccneposaHmns”; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

N Pasnenbl oucumvninHbl / Cemect MX TPYDOEMKOCTb CamocTosiTeNibHas
Moayns P (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Buaobl u yachbl
KOHTaKTHOW paborThbl,
Paspenbl aucunnivHbl / X TPYAOEMKOCTb CamocrositTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. Obwas xapaktepucTuka
1 PUINYECKNX U XMMNYECKMX METOAOB 8 6 5 0 0
‘luccnenoBaHns CTPOEHUST MONEKYN
(BewecTsa).
Tema 2. MeToabl
2. MaccC-CneKTpoMeTpuun. 8 6 6 0 10
3 Tema 3. MeToabl MarHNTHOroO 8 6 6 0 0

‘|pe3oHaHca (AMP, 3I1P).

Tema 4. MeTonbl konebaTtenbHom
4. cnektpockonun (UK n KPC). 8 4 4 0 10

Tema 5. MeTonbl 3n1eKTPOHHOW
CreKTpocKonuu (CNeKTpocKonus B
5.[Y® n Buanmoii obnactu,poto- n 8 6 4 0 0
PEHTreHo3NneKTPoHHas
CMeKTPOCKOMNusS).

Tema 6. KomnnekcHoe
1cnonb3oBaHne PU3NYeCcKnx
6.[MeTo00B N5 N3yYeHNs CTPYKTYpbl 1 8 6 4 0 21
peakLUMOHHON cnocoBHOCTH
COeanHEHN B pasHbIX COCTOSAHNSAX.

Tema 7. KoHTponbHas paborta:

4.2 Copepaaie HECLIYNWHS (Moayns)
OBk

;I':el\:fe S 6%%3%.%@?&@?&@%&‘””““ kux & xummuéekux metofos ncchenosalius crppenns mdhexyn

nccrienosaHms. .
[ PV ARG HES EXE MM HEHI M S EC Rt CBOMETB e PE S HX HapaMeTHoB CTPoe M OTHEMHbIX COAMHEHI:
TEOPVIS|MRFIQLA; (PUIUYECKMIN IKCMIEPUMEHT (ﬂpmsmqecme gganﬁcmmg@ia BELECTBO KKMM-TO YCTOYHUKGY SHEPrul,
13MgpgHUE OTKNMKA BelecTBa Ha 3TO BO3AeVCTBME; BulAaYa NHEbopMaumm nccjenosarento ? 1 ¢ooTBeTCTByoWme
610KM GPM3NYECKMX NPMBOPOB); UHTEPMPETaLUms NoNy4YeHHbIX Pe3yNbTaToB B paMkax qoM3n4eCcKnX 3aKOHOB, rnoTes
T.M.; CPABHEHWE N3MEPEHHDBIX XapakTePUCTUK C PACCUUTAHHBIMU AN Pa3NnNYHbIX Modeneit, pons OBM.

Knaccuchmkauus qomanyeckmx METOLOB; MO TUMY BO3LENCTBNS HA BELWECTBO, TUMY N3YHaeMbIX CBOWCTB, XapakTepy
pewaeMbix CTPYKTYPHbIX 3a4a4, TEXHUYECKMM BO3MOXHOCTSAM 1 T.4. [TOHAT/E 0 XapakTepUCTUYECKOM BPEMEHN METOAA,
4yBCTBUTENBHOCTY, paspellatolei cnocobHocTn npubopa. Creumnanusaums n nHTerpaumns uanyeckmx METOL0B,
0bnactu nx NpUMeHeHns. BO3MOXHOCTY COBPEMEHHBIX (OM3NYECKIX METOLOB MPY U3YYEHNMN PEAKLIMOHHOW CMOCOBHOCTM
XUMMYECKMX COEQUHEHUI (yNaBnUBaHWE U YCTAHOBNEHNE CTPOEHNS UHTEPMEANATOB, KOHTPOSb PABHOBECUIA, MONyYeHUE
KMHETNYECKMX XapaKTEPUCTUK XUMUYECKMX NMPOLIECCOB U T.1.).

9

Tema 2. MeToabl Macc-CNeKTpoOMeTpuun.

MeToabl Macc-CnekTpoMeTpUn Kak OCHOBA YCTAHOBNEHUS COCTaBa BEWeCTBa, ero TOYHOW MOMEKYNSPHOR Macchl,
oparMeHTOB CTPOEHUS, NOTEHLNANOB (SHEPIWIA) MOHM3AUNUW U BPYTNX CPUINHECKMX U OUBNKO-XMMUYECKNX
XapakTepucTuk BewwecTtsa. Pnamyeckne oCHOBbI NpoLiecca Macc-cnekTpomeTpuydeckoro pacnaga. Ctagus noHmsaumu,
NYK MONEKYNSPHOIO MOHA U N30TONHbIE NKK. A30THOE Npasuno. [okasatens HeHaChIWeHHOCTH No Bogopody. Pacyet
comepxaHus naotona 13C B npupoaHom obpasue. bpytto-cpopmyna. OCHOBHbIE HANPaBNeHUs oparMeHTaumy -
MPOYHOCTb XUMUYECKMX CBSA3EN, BbIBPOC MaKCMMabHOrO ankuibHOro paavkana, KoHLenuus nokanmsauum 3apsaa u
HecrnapeHHOro 3NeKTPOoHa BbIBPOCH! ManbIx MOMEKYI, OPTO-3¢PIEKT, XapPaKTEPUCTUYHBIE OCKOMOYHbIE MKW, . CKeNeTHble
neperpynnuposku, neperpynnuposku Mak-/ladpdepTn

MeToabl MOHU3aUWK - 3NIEKTPOHHbBIN yaap, hOTONOHMU3ALNS, MOHMU3ALNS SNEKTPUYECKMM NONEM, XUMUYEecKas
NOHM3aLMs, NOBEPXHOCTHAA noHm3auus. dnektpocnpei, MALDI. PasneneHne n perncrtpaums MOHoB. Tunbl
Macc-CneKkTPOMETPOB. XapakTep aKCNepnMeHTOB. TaHAEMHAs Macc-cnekTpoMeTpus. MNpakTnyeckme npuemsl
pacLlINgPOBKN MacC-CrnekTPoB (OCHOBHbIE KNACChl OpraHNYeCcknx CoOeauHEHNR).

Tema 3. MeTtoabl MarHuTHoro pesoHaHca (SMP, SIP).
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Mporpamma aucumnnuHbl "dusmnyeckme metodbl nccneposaHmns”; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

duamnyeckne ocHoBbl METOA0B. MarHUTHbIE MOMEHTDI A0ep 1 3NeKTPOHOB. [loBeneHne MarHMTMOaKTUBHbIX YacTuL, BO
BHELHEM MarHTHOM none. 3eeMaHOBCKOe pacuwennexHune ypOBHeI7I, bonbumaHoBcKoe pacnpeneneHne CnnMHOB a0ep 1
3NIEKTPOHOB. ﬂepexo,u,bl mMexny, YypoBHAMU, YCNoBUA A0ePHOro MarHUTHOroO U 3NeKTpoHHOro napamMarHUTHOro
Pe30HaHca.

Peanuzaumns ycnosuii snepHoro MarHUTHOro pesoHaHca. NpuHuunuansHas 6nok-cxema AMP-cnekTpomeTpa
cTaumoHapHoro Tuna 1 uMnynbcHoro Pypbe-cnektpometpa AMP. TexHnka n MeToamnka aKCnepuMeHTa.

O6wwii Bua cnektpa AMP 1 ero 0630pHbIi aHanua. Y4cno curHanos, X qoopma, NoNOXeHNe B CNEKTPE,
WHTEHCMBHOCTb. XUMUYECKUIA CABUT, CMINH-CNUHOBOE pacluenneHne, BpeMeHa npoaonibHON 1 NoNepeyHon penakcaunm.
MpumereHne B xumnn cnektpockonuu AMP H1. CTpyKTypHbI aHanu3 nHAMBMAYyanbHbIX COeAUHEHNI,
JLOHOPHO-aKLIENTOPHBIX U H-KOMMNEKCOoB, xupanbHbix Monekyn. KonnuecTBeHHbln aHanua cMecu. V3ydeHne BbicTpo
NpoTeKaKLWMxX NPOLLECCOB (XMMMYECKUii 0OMeH saep, BHyTpeHHee BpalleHne). OBHapyXeHne 1 xapakTepunctuka
CTPYKTYpbl MHTEPMEANATOB B XUMNYECKUX peakLmsx (kapbokaTMoHbl, MOHHbIE napsl 1 T.n.). OnpeneneHve
TEPMOANHAMUYECKMX XapaKTePUCTUK XUMUYECKMX peakLn.

[MprMeHeHne B CTPYKTYPHO-aHANNTUYECKMX LeNsax CNEKTPOCKONUN MarHUTHOrO pe3oHaHca Ha aapax 13C, 31P, 19F,
77Se v op.

Peanusaums yCl'IOBI/II7I 3NIEKTPOHHOIro napaMmarHMTHOro (CI'IVIHOBOFO) pe3oHaHca. TexHuka n 3KCnepuMeHTalibHble
MeTOoAMKN CNeKTpocKkonun aMP. CDopma curHana.llonoxeHue pe3oHaHCHOro curHana u g-gpakTop B U3OTPOMHbIX U
AdHUN30TPOMHbIX CI/ICTeMaX.eﬂeKTDOH-ﬂ,ﬂepHoe B3aMMOOENCTBUE U CBEPXTOHKasA CTPYKTypa cnektpa aMP.

MpumeHeHne cnektpockonun SMNP B XMMnK: CTPYKTYPHBIE N KWNHETUYECKME nccnenosaHms. VIdydyeHne snekTpoHHOM n
NPOCTPAHCTBEHHOWN CTPYKTYPbl KOOPAMHALMOHHBIX COeAMHEHWU, paanKanos U NOH-PaaNKanoB; xapakTepucTnka
napamarHuTHbIX LEHTPOB B TBEPAbIX cUCTEMAX U T.N. MI3ydeHne BO36YXAEHHBIX TPUMNETHBIX COCTOSHNA,
CONbBATMPOBAHHBIX ANEKTPOHOB U T.4. OBHAPYXEHME B pearnpytoweli cUcTeMe napamarHUTHbIX LEHTPOB, UX
noeHTUMKaLUUS, HabNOLEHNS 32 NBMEHEHWEM KOHLIEHTPALWIA BO BPEMEHMW, METOLbI CMIMHOBBIX METOK 1 CMIMHOBBIX
NOBYLWEK, MATPUYHAS N30NAUMA Kak NPUEMbl N3YHeHNS KUHETUKM N MEXEHU3MOB TEPMUYHECKNX, DOTOXMMUNYECKUX,
panunaunoHHbIX, BUOXUMUYECKMX PEAKLLNIA.

Tema 4. Metonbl konebatensHom cnektpockonuu (MK n KPC).

TeopeTnyeckme OCHOBbI KonebaTenbHOM CneKTPOCKonuu.

CurMMeTpusi MONEKyY” 1 HopMasbHbIX konebaHuii. Knaccudprkaumst HopManbHbix konebaHuii. OCHOBHbIE, UK
hyHOaMeEHTaNbHbIE NONOChI, 0BEPTOHbI, HOPManbHbIX KonebaHunit. OCHOBHbIE, UNK PYHAAMEHTA/bHBIE MONOCHI,
06€pTOHbI, COCTaBHbIE U PA3HOCTHbIE NMonockl. IHTEHCMBHOCTE KonebaHuit. dopma nonockl. Mpaeuna otbopa. Pe3oHaHc
Depmn. ShdekTbl KPUCTANINYHOCTU.

XapakTepucTmyeckue 4acToTbl. KoHUenums rpynnoBbix konebaHuii, ee [OCTOMHCTBA U HepocTaTku. BaxHeiwme
obnactu konebatenbHbIX CNeKTPOB (0630pHbLIA aHanns).

MpuHumMnbl ycTpoiicTea u gerictems NK-cnektpomeTpos.

dypbe-cnekTpockonusi. Xapaktep v noarotoska obpasuos. MpumeHeHne VK- n KPC-cnekTpocKonum B XMMUu.
CTpyKTYpHO-rpynnoBoi aHanna Ha OCHOBE AaHHbIX KaXA0ro Metona

(K- n KPC-) nopo3Hb, BbiBOAbl 13 conocTasneHms VK- n KP-cnekTpoB 0THOCMTENbHO CUMMETPUN N TOHKUX acrneKkToB
CTPOEHWNSt MONeKyn.

NoeHTndoukaums cTpykTypbl (0bnactb "oTneyarka nanbues", konebaHus pyHKUMOHANBbHBIX FPYMN U OTAENbHbIX
CTPYKTYPHbIX dOparMeHToB, Ka4eCTBEHHbIA 1 KONWYECTBEHHbI aHann3 MHOrOKOMMOHEHTHbIX CMecei, xapakTtep v
CTeneHb KOOPpAUHaLUN NNraHaoB B YCTONYMBBLIX KOMMNEKcax 1 T.1.). ViccnenoBaHme npoCTpaHCTBEHHON CTPYKTYpbI
mMonekyn (dhopma, CUMMETPUS, reoMeTpryeckas M3oMepusi, KOHPOPMALMOHHBIA aHanns). AHann3 BHYTPUMONEKYNSAPHbIX
SNEKTPOHHbIX B3aMMoAeinCcTBriA (3cpdoeKT nonst, adeKTbl CONPAXEHUS U T.4.), XapakTepuUcTKa AUMNONbHLIX MOMEHTOB 1
noNsapuayemMocTer oTAeNbHbIX CBA3EN, doparMeHToB v T.4.

HaxoxaeHne cunoBbix noneii Monekysbl, KOpPensumnm, CUNoBLIX MOCTOSIHHLIX C APYTMX NapaMaTpamu U CBOWCTBaMu
MOneKy.

Wcnonb3oBaHue pyHOaMeHTanbHbIX 4acToOT ONng pacyeta konebatenbHbIX BKNaaoB B TepMoanHaMmyeckme PyHKLNN.

WNcecnenoBaHne MexXMonekynsipHbIX B3aMMOLEACTBUA (KOMMNEKChI C BOLOPOLHOM CBSA3bl0, KOMMNEKCHl C NEPEHOCOM
3apsana, conbBaTaUMOHHbIE 3DEKTLI, KOOPAMHALMOHHDIA KaTtanva u T.n.).

WccnepoBaHus paBHOBeCI/II7I. KnHeTunyeckne nccnenosaHums.

Tema 5. MeTtonbl 3neKTPOHHOM creKTpockonuu (cnekTpockonus B Y® 1 supgumon obnactu,dooto- n
PeHTreHO3aNeKTPOHHasi CNeKTPOCKONus).

MeToabl 9NeKTPOHHOW CNeKTpockonumn (cnekTpockonus B YM 1 BuauMoi o6nactu, gooTo- 1 PEHTIEHO 3NEKTPOHHAS
CNEKTPOCKONUS, PEHTrEHOBCKAs dpyOpecLeHTHas CnekTpoCKonus)

aﬂeKTpOHHble COCTOSAHMA MONeKyn, NX aHeprus, BONIHOBbIE (*)yHKLI,I/IVI, MyNnbTUNNETHOCTb, BPEMSA XN3HW. CVIMMeTpVIFI n
HOMeHKnatypa aNnekTpOHHbIX COCTOSIHUI.

MpoLiecchl NepexofoB MexXay 9NeKTPOHHBIMU COCTOSHMSAMM (abcopbuums 1 amuccrs B BuaMMon n Yd obnactsix), ux
Knaccudpvkauus, npasuna otéopa u HapylweHUs 3anpeTos.

Mpouecchl 0TPbIBA 3NEKTPOHA OT MONEKY/bl (MOHU3ALMS, ypaBHEHME DOTO3CeKTa); MpMpoaa CnekTPOoB:
(POTO3NEKTPOHHOI0, PEHTTEHO3NEKTPOHHOIO, PEHTIEHOBCKOW chnyopecLeHUMN.OB30pHbIV aHann3 aNeKTPOHHbIX
CMEKTPOB.
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Mporpamma aucumnnuHbl "dusmnyeckme metodbl nccneposaHmns”; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

TexHuka 1 MeToaVKU 3NeKTPOHHOM (abcopbunoHHoit) cnekTpockonuu. Moarotoeka o6pasLos.
MprHUMIManbHas cxema OOTO3NEKTPOHHOIO CNEKTPOMETPA, OCHOBHbBIE Y37bl, METOAMKA NPOBELEHUS IKCNEPUMEHTA.

MprMEHeHVe 9NeKTPOHHbIX CMEKTPOB; CTPYKTYPHO-CNEKTPasibHbIe KOPPENALMU; KAYECTBEHHDIN N KONMYECTBEHHDIN
aHanma; n3y4eHue BHYTPUMONEKYNSIPHBIX 9N1EKTPOHHbBIX B3aMMOLEACTBUM (P,p-, P,P-CONPSXEHHbIE CUCTEMbI;
KOOPAMHALIMOOHbBIE COEAVHEHNS 1 T.M.); aHaNN3 NPOCTPaHCTBEHHON CTPYKTYpbI, OLleHKa OBYrPaHHbIX YrioB;
nccnenoBaHne MEXMONEKYNSIPHbIX B3auMoaencTemii (06pasosarue H-komnnekcos n KMN3, conbBaTaumoHHble 3gdekThl
W T.NM.); U3y4EHUE KNHETUKN 1 TePMOAVHAMUKM XMMUYECKUX MPOLECCOB (KACNOTHO-OCHOBHbBIE PAaBHOBECUS, TaYyTOMEPUS 1
T.N.), 0B6HapPYXeHVe 1 xapakTepucTrka CTPYKTypPbl MIHTEPMEANATOB; aHaNN3 3NEeKTPOHHON CTPYKTYPbl BO3OYXAEHHbIX
COCTOSIHWIA, UCCNenoBaHNE MEXaHN3MOB (DOTOXMMUYECKUX peakLuii.

OcHoBHbIE NPUEMbI aHanM3a POTOINEKTPOHHbBIX CNEKTPOB. MNonoXeHne Nonoc, X MHTEHCUBHOCTb, hopma. Teopema
KynmeHca kak MOCT Mexly Teopueil 1 aKCcnepuMeHToM. MoHsThe 0 BepTuKabHbIX U aanabatnyeckmx noteHumanax
NoHM3auun.

[MpuMeHeHne BakyyMHON Y®- pOTOINEKTPOHHON CNEKTPOCKONUU B XMMUI: ONpeaeneHne sHeprum u cCUMMeTpumn
3aHATbIX MONEKYNSIPHBIX opburTaneit; KoNMYeCTBEHHAs xapakTepucTuka adpekToB BHYTPUMONEKYNSIPHBIX 3N1EKTPOHHbIX
B3ammogencteui (p,p -, d,p~, n,n-, .pp-B3anNMOLENCTBUS; CONPsXeHMe "4epes CBA3b" 1 "4yepes NPOCTPaHCTBO");
BMSIHUE 0CODEHHOCTEN NPOCTPAHCTBEHHON CTPYKTYPbI MONEKyn (MNOCKOCTHOCTb-HEMIOCKOCTHOCTb, KOHGDOPMaLMOHHAS
OLHOPOAHOCTb NN HEOLHOPOAHOCTb U T.M.).

Tema 6. KomnnekcHoe ucnonb3oBaHne oM3N4eCKMX METOA0B A/l U3y4YeHUsi CTPYKTYPbl U peakLLMOHHOW
CMoco6HOCTM COEeANHEHUI B Pa3HbIX COCTOSIHUSX.

KoMnnekcHoe ncnonb3oBaHue pursnyecknx MeToaoB Ang N3yYeHUs CTPYKTYpPbI U peaKLI,MOHHOI7I crnocobHocTH
CoefINHEHNA B Pa3HbIX COCTOAHUAX.

Cneuvannsaumsi U MHTErpauns nsnMHecknx METOA0B, 061acTh nx NPUMEHeEHNs. PasyMHble BapuaHTbl
nocnepnoBaTe/ibHOCTN NCMNONTb30BAHNA cpmsmqecmx MEeTOon0B ONA peweHna CTPYKTYPHbIX 3aaa4y pa3Horo nnaHa c y4eTom
arperatHoro CoCtosiHn4 elecTB (I/I,D,eHTVICpI/IKaLI,I/IFI COeNHEHUN, yCTaHOBlIEeHNEe CTPOEHUA NCeBO0XECTKUX U
nabunbHbIX COEAUHEHUI, KOHPUIYPaLMU, KOHPOPMALMOHHDBIA aHaNN3, XapakTePUCTUKN NEKTPOHHOrO pacrpeneneHus,
aHanms cmecen).

BoaMoxHoCTH COBPEMEHHbIX (PU3NYECKMX METOLOB MPU N3yYeHUn peaKLLMOHHOIZ CMOCOBHOCTU XUMUYECKUX COEAUHEHWIA
(yﬂaBﬂMBaHI/Ie N yCTaHOBJIEHNe CTPOEeHNA NHTepMeonaToB, KOHTPOJb paBHOBeCMIZ, nony4yeHne KNHeTn4eCkKmnx
XapakTepucTtnk xXmMnyeckmnx npoueccos 1 T.,EI,.).

Tema 7. KoHTponbHas pabora: YcTaHOBNeHWe CTPYKTYPbl OPraHu4eckoro CoeguHEHNs no AaHHbIM oU3nyeckunx
MeToA0B UccnenoBaHns.

Pacwudpposka AMP-cnekTpoB opraHn4eckmx coeauHeHnin. AHann3 Macc-CnekTpoB OPraHNYeCcKmx CoeaMHEHNIA.
YcTaHOBNeHE NPpUHaLNEXHOCTUN OPraHNYeCcKOro COeAMHEHNS K KNaccy opraHnyecknx coeamHeHnin no VIK-cnektpam.
PacyeTt ocHOBHbIX NapameTpoB no Y®d-cnekTpam COeaUHEHWIA.

KomnnekcHas 3agada: ycTaHOBIEHUE CTPYKTYPbl OPraHNYeckoro coeanHeHust no Mmacc-, K-, Y-, AMP cnektpam.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOsSITeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyaowmxcs BoIMOMHSETCS N0 3a4aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCTosTeNbHY0 paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAaMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BINONHSAOT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABLIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAUHE.

OpraHunsauus caMocTosTenbHol paboTbl 06yHaroLWmXCcsl PpernaMmeHTpyeTcs HOPMaTUBHBIMI OOKYMEHTamu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumm n ocylecTBAeHNS 06pa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus 1 Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepanbHOro rocy1apCTBEeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pexaeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvmninHe (MOAyHlO)
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Mporpamma aucumnnuHbl "dusmnyeckme metodbl nccneposaHmns”; 04.05.01 "®yHaameHTanbHasa u npuknagHas xmmMms".

DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualsibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHOo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peaynbTatam 0by4eHus No SUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0ecTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCSs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes3 3NeKTPOHHbIe 6UBIMOTEYHbIE CUCTEMBI HA OCHOBAHWUM 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe MO YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OnNeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aoWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKM NeYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHON NTEpaTypbl, HEOOXOAUMOI A4/19 OCBOEHNS AUCLUMNAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIS)

Basa faHHbIX XapakTepucTUK XMMUYECKUX coeanHeHui - hitp://nmrshiftdb.nmr.uni-koeln.de
Basa xumMnyeckmx n mankKo-XMMmn4eckmx CBONCTB coeamHennin, 2013 - http://chemeo.com

Martepuvansl kypca ans ctyneHToB dakynbTeta MonekynsipHoi 1 6monoruydeckoin gouankm MOTH, 2012 -
http://lectoriy.mipt.ru/

Marepumansl kypca ?dusmyeckme METOAbI NCCNELOBAHUS MAKPOMOMEKYN 1 BUONOrMyecknx 06 bEKTOB? AN CTYAEHTOB
CaparoBckoro rocynapCcTBeHHOro yHmsepcuteta, 2012. - http://optics.sgu.ru/library/education/structurestudy

CnekTpanbHas 6a3a faHHbIX OpraHN4ecknx coeamHeHnii, 2012 -
http://sdbs.riodb.aist.go.jp/sdbs/cgi-bin/direct_frame_top.cgi

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumun OCHOBHOIN TEOPETUYECKUI MaTepuan npenMeTa faeTcs B Yachl IEKLMOHHBIX 3aHATUIA. Ha nekumsax
npenogasarefib CUCTEMATMYECKN 1 NOCNEenoBaTeIbHO packpbiBaeT cogepXaHme Hay4yHon
OUCUMMNUHBI, BBOAMT B KPYr HAYy4YHbIX MHTEPECOB, CTABUT BOMNPOCHI ANs uccnenosaHus. Henobss
OrpaHNYNTbLCA PErynsipHbIM NOCeLEeHNEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTU B YCBOEHUN 3HAHUI,
B DOPMMPOBAHMMN YMEHWNIA 1 HABLIKOB NIEXUT B Nocnenytowein camoctositenoHol pabote. CTyLeHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NEeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CAMCOK KOTOPbIX
npenogasaTenb Ha3blBaeT HA NEPBbIX 3aHATUSAX. [TOMMMO pekoMeHayeMon nuTepaTtypbl, NeKTop AaeT
nporpamMmmy OUCLUMNNHbLI, B KOTOPOW M3NOXEHbI OCHOBHbIE pasaersibl 1 BOMPOCh! ANs KOHTPONA
3HaHUN.

Jlekums 3aknanblBaeT OCHOBbI HAY4YHbIX 3HAHUIA, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMM
Hay4YHO-TEOPETUYECKMMUN NONOXEHNSMU, C METOOONONMEN AAaHHOM Haykn. Ha nekumm ocyuwecTensercs
oblweHne CTyaeHYecKon ayanTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEHbIMU,
negaroramu, crneumaniuctamv B onpeneneHHon otpacnum Hayku. Jlekums Bbl3biBaeT SMOLIMOHANbHbIN
OTKNWK Cnylwatenei, pasBnBaeT UHTepec 1 NoboBb K Byaywel npodgeccun. JlekTop ncrnonbayeT Ha
NEeKLMSIX He TONbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAET MHOMO LOMNONHUTENbHbBIX CBEOEHUIA,
N3N0XEHHbIX B HAay4HbIX paboTax (MOHOrpagousix Unmn cTaTbsix) UM B ero Co6CTBEHHbIX
nccnenosatenbckunx Tpyaax. CTyoeHT He B COCTOSIHUM ry6oKO OCMbICNINTL BECb NPEeLCTaB/EHHbI B
nekumax Matepuan, He nocelas NeKUNOHHbIX 3aHATUIA. [109TOMY BaXXHO He NMponyckaTb nekuuu,
rOTOBUTLCS K HUM (3apaHee NocMOTPETb TEMY NIeKUUN, NoYnTaTb y4eOHUKN, OTMETUTL ONs cebs
KNtOYeBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANpPsiXXeHHO, akTMBHO paboTaTb B Te4eHne
Bcero y4ebHoro 3aHsTUs. CtapaiTechb He onasnblBatb HA NEKLMIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnseTca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraemblii Matepuarn, HeobxoanMo ero
MOHSITb, pa30bpaTbCsl B CUCTEME HAyYHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT 6bITb pa3nmyHbiMK. VIHorOa npenonaeatenb BolbvpaeT UHOYKTUBHbIN NyTb, T.€. BHaYane
nanaraeT KOHKpeTHble pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, aeT ero
onpegnenexve. [pyroi Nyt 06pa3oBaHnNs NOHSATUIA - AeOyKTUBHbIMA: NEKTOP BHaYane onpenenset
Hay4Hoe MOHSITUE, a NOTOM AaeT 06 bSCHEHNS, MPUBOANT KOHKPETHBIN dhakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3NTIOXEHNS Matepuana, To CTaHOBUTCS Nerye NoHATb MbICIb NpenofasaTens v
NPOHUKHYTb B codepXxaHue nekumun. Obpalaite BHUMaHWe Ha onpeaeneHne noHATUiA.
PekomeHayeTcs Ang ux yCBOEHMS COCTaBNSATb rnoccapui (cnoeaps). Bo BpeMs cnywaHns nekumni
[ONXHa 6blTb NCUXONOrMyeckas yCTaHoBKA Ha 3aNOMUHAHUE OCHOBHbLIX nael nekumn. CnywaHune
NEeKUNIA - 3TO CNMOXHbIN MCUXONOrMYeCKNin NPOLLECC, B KOTOPbIV BOBNEeYeHa BCS IMYHOCTb
CNywaoLero: ero Co3HaHue, Bons, NamaTb, aMOLUMK. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHOWN, HANPSXEHHON AeATeNIbHOCTH.

CnywaHwue y4ebHol nekuun - aTo HeobxoAMMoe, HO He OCTAaTOYHOE YCNIOBME CO3HATENbHOMO 1
MPOYHOro YCBOEHUS! 3HAHWIA. Jlekumnto HeobxoAMMOo 3anmcaThb - TONbKO Toraa Nekuns ctaHet
WCTOYHUKOM ONsi fanbHenweln camocToaTenbHon paboThl. KOHCNEeKTMpoBaHMe Nekuun - 3To CNOXHoe
neno, Tpebyiolee ymMeHuii 1 onbiTa. HekoTopble cTapatoTcs 3anucaTtb NekLmMio NOIHOCTbIO, CMIOBO B
CNOBO, HE BOYMbIBASACb B COAEPXaHWe MaTepuana, onMpascb TO/IbKO Ha CBOKO namsaTb. CniowHas
3anncb BO3MOXHA TOMbKO B TOM Cllydae, ecnu npenogasarefib AMKTyeT NeKLUMOHHbIA Matepuan. Ho
OVKTOBKA oenaeT N3noxeHne o4HoobpasHbIM U YTOMUTENbHBLIM, 1 METOAMKA BbICWEN WKOSbl He
pekoMeHayeT Takoi cnocob nanoxeHns. CTpemneHne 3anucaTb NEKUMIO CNIOBO B CNOBO OTBNEKaeT
cnywartensi ot 060yMblBaHUS! NEKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 06ayMblBaHME.

Ecnu nekumto 3anmcbiBaTb 04EHb KOPOTKO, OTAEMbHBLIMY WTPUXaMK, TO 3annucu He MoryT BbiTb
mMatepuanom 4ns NoBTOpeHus. B nanuwHe KpaTkoit 3anmcy TpyaHo pasobpartbest yXXe HeKoTopoe
BpeMsi cnycTs. [1ns 3anvcy Bo3bMuTe 00LWy0 TeTpalb 1 COenainTe nons ons pasnnyHbliX 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNNLAaHUS (0TMeTKa 0cob0 BaXXHbIX MOMEHTOB), 3HaK Bonpoca
(4TO-TO HE NOHSANM U K AAaHHOMY MONOXEHUIO HAO0 BEPHYTLCH).

npaktuyeckme | Llenb ceMmHapckmx 3aHATUR - NPUBUTL CTYAEHTaM HaBbIK/ CAMOCTOSATENBHOMO N3YYEHNS TEM Kypca, B

3aHATUSA TOM YMCNe NCMOb30BaHMS y4ebHOM, CPaBOYHON, METOANYECKO, OCHOBHOW 1 LOMOMHUTENbHOM
nuTepatypbl. TemaTrka n 06beM 3amay, BbIHOCUMbIX HA CEMUHAPBI UK MOMHOCTBIO ANt
CaMOCTOSTENBHOMO N3YYeHWs, ONpeaenaiTcs kagenpon. Ha cemmHapckme 3aHATUS BbIHOCSATCS
pasgensl, yraybnsiowme n3y4eHne cooTBETCTBYIOWMX TEM NEKLNIA.

CaMOCTOSA- CamocTosTencHas pa60Ta npn N3y4eHn oUCUnNNnInNH BKNOYaeT: - YTeHne CTyaeHTamun
TenbHas peKOMeH,D,OBaHHOIZ nmtepartypbl U yCBOEHNE TEOPETNYECKOro Mmartepuana ancumninmHbl; - 3HaKOMCTBO
pa6OTa C MHTepHeT-I/ICTOLIHI/IKaMVI; - NOAroTOBKY K pas3nMyHbiM oopMaM KOHTpONA (TeCTbI, KOHTPONIbHbIE
pa60TbI, KOJ'IJ'IOKBI/IyMbI); - BbIMNOJIHEHNE KOHTPOJIbHbIX pa60T; - NOAroToOBKY OTBETOB Ha BOMPOCHI MO
pas3nn4yHbIM TEMaM OUCUUNTINHDI B TOW NOCNenoBaTeNbHOCTA, B KAKO OHU npencrtasneHbl.

AEKTPOHHBH
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH SK3aMeH NpoBOAUTCS Yalle BCero o BCem pasmenam nsydaemoro kypca. Llenbto akaameHa siensietcs
POopMMpPOBaHME Y CTYeHTa HaBbIKOB aHaNIn3a TeopeTUYeckmX 1 NPakTUYeCcKmx 3HaHU Ha OCHOBE
CaMOCTOSITENIbHOrO U3y4eHusl y4eOHOM 1 Hay4HOW NMTepaTypbl. Ha ak3aMeH BbIHOCSTCS Yalle BCero
KPYMNHbIe TEOPETUYECKMNE BONPOCHI. B OTOENbHbIX CNy4asix BOMNPOCHI, CBA3aHHbIE C peannaaumnen
npaktudeckmx 3agad. OT cTyneHTa Tpebyetcs:

- BNageHue U3y4yeHHbIM B xode y4ebHOro npoLecca MatepmanoM, OTHOCSILMMCS K paccMaTpuBaeMbiM
npobnemawm;

- 3HaHMe pasHbIX TOYEK 3PEHNS MO COOTBETCTBYIOWEV Npobneme, yMEHME COMNOCTaBNATb UX Mexay
coboii;

- yrny6neHHble 3HaHWUS, NONy4YeHHbIe NPY NMOMOLLM UCMONb30BaHMS LOMONHUTENbHBIX MaTepunasnos npu
NOAroTOBKE K 3aHATMIO;

- Hannuue cobCTBEHHOIO MHEHUS MO 0OCYX1aeMbIM BOMPOCAM 1 YMEHWNE ero apryMeHTMpoBaTh.
SK3aMeH - 3T0 He TOMbKO doopMa KOHTPONS, HO U MeTof yrnybneHus, 3aKkpenneHunst 3HaHui
cTyneHToB. Ero 3apaya - nobutbcs 6onee rnybokoro NoHWMaHusl CTy0eHTOM onpeaeneHHoro
martepuana, npobyanTb y CTyOeHTa CTPEM/IEHNE K YTEHWUIO OONONHUTENbHON NUTEPaTypbI.
MonoroToBKa K 3K3aMeHy Ha4MHaEeTCs C KOHCY/bTauMmM Npenoaasatens, Ha KOTOPOM OH pas3bsCHSAET
TemaTuKy OTIeNbHbIX Pa3fesnos, Bbi3BaBWMX Yy CTYAEHTOB onpeneneHHble 3aTpyoHEeHUS ¢
MOHVMMaHNEM, PEKOMEHyeT NUTepaTtypy AN U3ydeHns 1 o06bSACHSET NpoLedypy NpoBeneHns
aK3ameHa. Ha caMocTosTenbHyo NOAroTOBKY K 9K3aMeHy CTyAeHTy oTBoaMTcs 1-2 Hepenw.
MeToanyeckue ykasaHusi 4OMKHbI MOMOYb CTyIEHTaM LieNleHanpaBneHHO opraHn3oBatb paboTy no
OBNafeHNIo MaTepuanom 1 ero 3anoMmHaHmio. Mpu NoAroToBKe K 3K3aMeHy creayeT, Npex.ae BCero,
NPOCMOTPETb KOHCMEKTbI IEKLIMIA 1 MPaKTUYECKMX 3aHATUIA 1 OTMETUTL B HMX BOMPOCHI, Hanbonee
CNOXHble Onsi NoHMMaHus. Takune Bonpockl TpebytoT He NPOCTO 3anoMUHaHWS MaTepuana, a
npennonaraiot 6onee rnybokoe NOHUMaHMe CTyAEeHTOM CYLWHOCTU paccMaTpueaeMblx sieneHunii. Ecnu
Kakue-To BOMPOChI BbIHECEHbI MPEnoaaBaTenieM Ha CaMoCTOsITeNbHOe U3yYeHune, cneayeTt obpaTnTbes
K yueBHOIn nuTepatype, PeKOMeHI0BaHHO Npenoaasartenem B Ka4ecTBe UCTOYHUKE CBeAEeHUI.
SK3aMeH NpoeoauTcs B oopMe MHAMBUOyanbHon 6ecebl NpenoaaBatenst ¢ KaxabiM CTyAeHTOM.
O6bI14HO NpenogaBaTenb 3a0aeT HECKONbKO KPATKMX KOHKPETHbBIX BOMPOCOB, NO3BONSIOWMX BbISICHUTb
cTeneHb NoAroTOBAEHHOCTUN CTyeHTa K ak3ameHy. [lanee 6onee noapobHo obecyxnaetca kakas-nmbo
CTOPOHA TOro UM MHOMO BOMPOCA, YTO MNO3BONSET OLEHUTb YPOBEHb NOHUMaHWS. o ntoram
aK3aMeHa BbICTaBNSeTCA ANdPepeHLMpoBaHHas oLeHKa. Ok3aMeH NPOoBOAT B Yachl,
npenycMOTPEHHble KaneHaapHbIM MNaHoM ayaUTOPHbIX 3aHATUNR.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0O6X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/IIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHJpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.
KomnbioTepHbii knacc.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme MeTonbl U TEXHONOrnn, obneryatouwue
BocCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO 1 yyebHbiM nnaHom no cneumanbHoctu: 04.05.01
"dyHOameHTanbHasa n npuknagHas xmmusa" n cneunanudaunm "HeopraHudeckas xumms".
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CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneuvanusaums: HeopraHmyeckas xmmMms

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1.Wabapos, tO. C. OpraHnyeckas xumus: y4ebHuk / KO. C. Wabapos. - 5-e nsg., ctep. - CaxkT-NeTtepbypr : NaHb, 2011. -
848 c. - ISBN 978-5-8114-1069-9. - TeKCT : 9NeKTPOHHbI // JlaHb : aneKTpoHHO-6ubnunoteyHas cuctema. - URL:
https://e.lanbook.com/book/4037 (nata obpaueHus: 27.02.2020). - Pexwvm gocTtyna: ans aBTopu3. nonb3oBateneil.

2. Kaparaesa @.X., Knoykos B.B. Cnektpockonus SMP B opraHm4eckomn xumun: gns CTyOoeHTOB 1 acnmpaHToB
XMMUYECKOro 1 buonornyeckoro gpakynoTeTos. - Hactb I. - KasaHb: KasaHckuii yHuBepcuteT, 2013, - 130 c. TekcT :
anekTpoHHbI. - URL: http://kpfu.ru/publication?p_id=68614 (nata obpaieHus: 27.02.2020).

3. ®epnoTtoB, M. A. SloepHblii MarHUTHLIA PE30HAHC B HEOPraHW4eCKOW 1 KOOPAMHALMOHHOW XuMun. PacTteopsl n
XnakocTu : MoHorpadpms / M. A. @epoTos. - Mocksa : PUSMATIINT, 2010. - 384 c. - ISBN 978-5-9221-1202-4. - TekcT
. BNEKTPOHHBIN // JlaHb : aneKTpoHHO-bnbnuoTteuHas cuctema. - URL: hitps://e.lanbook.com/book/2151 (narta
obpaieHns: 27.02.2020). - Pexum gocTtyna: nns asTopus. nonb3oBartenei.

JdononHutenbHaa nuteparypa:

1. TpaBeHb, B. ®. OpraHuyeckas xumns : y4ebHoe nocobve : B 3 Tomax / B. d. TpaeeHb. - 4-e, n3g. - Mockea :
Nabopatopus 3HaHwiA, [6. 1.]. - Tom 2 - 2015. - 550 c. - ISBN 978-5-9963-2940-3. - TeKkCT : 9NeKTPOHHbIi // J1aHb :
aNeKTPOHHO-6ubnuoTeyHas cuctema. - URL: https:/e.lanbook.com/book/84109 (nata obpateHusi: 27.02.2020). - Pexum
[OCTyna: ons aBTopma. NONb3oBaTenei.

2. Ceprees, H. A. OCHOBbI KBAHTOBOI TEOPUM SOEPHOr0 MarHUTHOroO pe3oHaHca : MoHorpadgus / H. A. Ceprees, L. C.

PabywkuH. - Mocksa : Jloroc, 2013. - 272 c. - ISBN 978-5-98704-754-5. - TekcT : 9neKTPOoHHbIiA. - URL:
https://new.znanium.com/catalog/product/469025 (nata obpauweHus: 27.02.2020). - Pexum goctyna: no noanucke.

3. MonekynsipHasi CNEKTPOCKOMKS: OCHOBbI TEOPMU U NpakTuka: yiebHoe nocobue / ©.d. NuteuH, B.T. Oybposckuli

ap.; Non pen. ®©.d.JiuteuHa - Mocksa : HAL MHOPA-M, 2014. - 263 c. (Beicwee obpasosaHue: bakanaspuar). ISBN
978-5-16-005727-9. - TekcT : anekTpoHHbIA. - URL: https://new.znanium.com/catalog/product/444657

(nata obpatweHus: 27.02.2020). - Pexum goctyna: no noanmcke.

4. Kapataesa ® X. Cnektpockonus AMP 'H n 13C B opraHunyeckoin xumnm / ®. X. Kapataesa, B. B. Knoykos ; KazaH.
roc. yH-1, XvMm. nH-T um A.M. BytnepoBa, Hay4.-obpa3soBar. ueHTp KasaH. roc. yH-t1a 'Martepuansl 1 texHonorum XXI
Beka'. - KasaHb : KazaHckuin rocyaapcteeHHbIn yHusepcutet, 2007 .- 154 c.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneuvanusaums: HeopraHmyeckas xmmms

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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