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Mporpamma gucumnnuHbl "TeopeTnyeckme OCHOBbI OpPraHNYeCKon 1 anemeHToopraHuyeckomn xummun'"; 04.05.01 "®dyHpameHTanbHas n
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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Mporpammy oucumnnuHbl paspaboTan(a)(m) npodpeccop, A.H. (npodpeccop) Yepkacos P.A. (Kagpenpa
BbICOKOMONEKYNAPHBIX 1 9NEMEHTOOPraHNYECKUX COEANHEHWNA, XMUYecKuin nHcTutyT um. A.M. ByTtneposa),
Rafael.cherkasov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOn BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
MK-1 CnocobeH 1cnonb3oBaTh NOMYyYeHHbIE 3HAHNS TEOPETUYECKNX OCHOB

ChyHOaMeHTaNbHbIX Pa3fenoB XMMUW NpY PeLIEeH NPOPECCUOHANbHBIX 3aAay

O6yyatolmiics, OCBOMBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

OCHOBHble MoAX0Abl K yCTAHOB/IEHMIO B3aNMOCBA3M MeX.Oy CBONCTBAMWN MOMNEKYN U XapakTepoM XMMNYECKUX CBSA3el B
HWX, OCHOBHbIE TUMbl XMUYECKUX peakuunin opraHn4yeckux 1 3neMeHToopraHn4ecknx coeanHeHnn; OCHOBHbIE
XapakTepuUCTUKN dyHKLIMOHASIbHbBIX FPYMM: OCHOBHbIE NOMIOXEHNA TEOPUM CTPOEHUS MONEKYN U TUMOB BHELLHNX
pakTopOB.

JonxeH ymeTb:

yMeTb aHann3npoBatb PakTopbl, ONpenenstowmne peakLUMoHHy CNOCOBHOCTb OPraHNYecKuX 1
3NEMEHTOOPraHNYECKUX COEANHEHNI, UMETb NPeLcTaBneHust 06 adphekTax yHKLMOHANBHBIX rpynm;
MPOrHO3MpPOBaTh CTPYKTYPY W CBOWCTBA MOMIEKYN B 3aBUCMMOCTM OT MONOXEHMes anemeHTa B MNeproanyeckon
cUCTEME; COMOCTaBNSATb 06LWMe U creumduyeckme 0CobeHHOCTU XMMUYECKOrO NOBEAEHNS OPraHNYeCcKmX 1
3NEMEHTOOPraHNYECKUX MONEKY/; aAEKBATHO COMOCTaBNSATb CTPYKTYPY MONEKYNbl C €€ NPOSIBNEHUSIMIA B pe3ynbTaTtax
WHCTPYMEHTaNbHbIX METOA0B UAEHTUMKALMN MOMKY.

JonxeH Bnanetb:

MeToLoNorven aHanmsa 3ﬂeKTp0HHOI7I n HpOCTpaHCTBeHHOIZ CTPYKTYypPbl MOJIEKYN; Nnoaxogamm 1 CMNOCOBHOCTLIO
KpUTMYECKM aHannm3npoBaTb oakTopbl, onpenensnllme XxuMmyeckoe nosegeHme un cBoncTBa MOJieKyJ; OCHOBHbIMUA
npeancrtasneHnsamMm Teopunn 1 NPakTnk NCNob30BaHNA METOOOB N3YHEHUSA CTPOEHUA MOJIKYN N UX peaKLl,VIVIZ obummmn
npeancrtasneHnsamMm 0 BOBMOXKHOCTAX 3KCNEePUMEHTaIbHOIro N NpPakTn4eCkKoro Ncnoojib30BaHNUA OpraHN4eCckux n
aNneMeToopraHn4eckx coenuHeHnn

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:

K TeOpeTVI'-ieCKOI?I n 3KCI'IepI/IMeHTaJ'IbHOI7I Hay‘-lHOVI neAaTeNbHOCTN B obnactu CWHTE3a, BblaeneHns, O4NCTkKn n
VI,EI,eHTI/I(*)VIKaLI,VII/I HOBbIX BELWECTB; BOCNPUATUA N MOHUMAHNA HOBENWNX TeopeTn4eckumnx I'Ipe,EI,CTaBJ'IeHVIVI n
npakTn4eckKmnx ,!J,OCTVI)KeHI/IVI OpI'aHVI‘-ieCKOVI n 3ﬂeMeHTOOpFaHVI'-|eCKOI7I XUMKUK; conocTaBeHNo NoNy4YeHHbIX
3KCMNepuMeHTanbHbIX N TEOPETUYECKUX pe3dynbtaTtoB C MUPOBbIM ONbITOM U NUTepaTypHbIMKA npeleneHTaMmm n
aHgﬂOFVIF!MI/I; a[nekBaTtHO N Ha COBpPeEMEHHOM ypOBHE NpencTtaBnATb pe3ynbTaTtbl U BbIBOObI VIHJ],VIBVI,D,yaﬂbHOVI Hay‘-lHOVI
paborTbl.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gncuunnuHa (Moaynb) BkAtodeHa B pasgen "61.8B.1B.08.06 OucumnamHel (Mogynm)" OCHOBHOW
npodpeccroHanbHoi obpasoBatensHoi nporpamMmbl 04.05.01 "dyHaaMeHTanbHas 1 NnpuknagHas xumMus (He
npeaycMOTPEHO)" 1 OTHOCUTCS K AUCLIMIAMHAM MO BbIOOPY.

OcBavBaeTcs Ha 4 Kypce B 7 CeMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHuLLax ¢ ykasaHmemM Kosim4ecrtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITEIbHYIO
paboty obyuarowmxcs
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O6was TpynoeEMKOCTb AUCLIMINNHBI COCTaBASeT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 40 4aca(oB), B TOM Yucie nekuun - 40 yaca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 32 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 7 CEMECTpE.

4. CopepXaHue OUCLMIMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C ykasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKafleMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckui niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNANHE (MOBYNIO)

Buabl un yachol
KOHTaKTHOM paboThbl,

Pasnenbl puCUMNINHLI / MX TPYA0EMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pabortbl
Tema 1. Cneundprka opraHn4eckmx v
1. [anemMeHTOOPraHN4eCcKmMx Monekyn n nx 7 2 0 0 2
peakuuin
Tema 2. Xumunyeckne CBs3u B
OopraHnyeckmx un
2 91eMEeHToopraHN4eckmx 7 2 0 0 2
COeVHEHNSIX
Tema 3. MHoroueHTpoBble
3. |MHOrO3neKTPOHHbIE CBSA3N B 7 2 0 0 2
9/1EMEHTOOPraHN4YeCcKux Monekynax.
Tema 4. CTepeoxuMns opraHn4eckmnx
4. v snemMeHTOoOpPraHN4Yecknx 7 2 0 0 2
COEeONHEHNIA.
5. Tema 5. VIHTepmeamatbl B 7 5 0 0 >
XUMUYECKUX peakLmsX.
Tema 6. Ponb cpegpl. Katanua B
6. [opraHnyeckux n 7 2 0 0 2
3N1EMEHTOOPraHNYeCcKnx peakLmax
v Tema 7. B3aanMocBsA3b 3N1€KTPOHHON 1 v 5 0 0 5

" |NpOCTPaHCTBEHHOM CTYKTYpbl.

Tema 8. MeTtofbl ycTaHOBNEHNS
8. [MexaHn3moB peakunin. Kputepum 7 2 0 0 2
WNCTMHHOCTU MEXaHn3Mma.

Tema 9. MexaHn3Mbl peakumi

9. [HykneodunbHOro 3amelleHmns y 7 2 0 0 2
HacblLEHHbIX LIEHTPOB.
Tema 10. MexaHn3Mbl peakumni

10. HYKNeoUNbHOro OTLENEHNSI. / 2 0 0 2
Tema 11. Peakuum kap6OHWUAbHbIX

1. COELVHEHUIA. 7 2 0 0 1
Tema 12. Peakummn anektpoduibHOro

12. 3aMelleHuns. / 2 0 0 1
Tema 13. Peakunmn anekTpodounibHOro

13. npUCcoeoNHEeHns. / 2 0 0 1
Tema 14. lomonuTnyeckue peakumu.

14.|CornacoBaHHble peakumm. 7 2 0 0 1
LinknonpucoeamHeHwme.
Tema 15. MonekynspHble

15.[neperpynnmpoBkn opraHnyeckunx u 7 2 0 0 1
3/1eMEHTOOPraHNyeckux coeanHeHnn
Tema 16. OpraHuyeckme

16. npounssoHble Metannos 1 1 2 rpynn. / 2 0 0 1

17 Tema 17. OpraHuyeckmne 7 5 0 0 y

‘|npoun3BoaHbIX 6Gopa v antoMUHKUS.

CrpaHnua 4 n3 12.
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Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUS paboTbl
Tema 18. OpraHuyeckme
18. NPOn3BOOHbLIE 3/1IEMEHTOB 4 rpynnbl. 7 2 0 0 1
Tema 19. OpraHuyekue
19.[nponssBoaHbIe NepexonHbIX 7 2 0 0 2
MeTannos.
Tema 20.
JlneHosble,.LMKNONEHTAANEHWIbHbIE
20.[n apeHoBble KOMMNJIEKChI. 7 2 0 0 2
[MpOMBILWAEHHBIA
MEeTanNOKOMMNEKCHbIA KaTanna.
Utoro 40 0 0 32

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. Cneuunconka opraHM4ecKmux u aNieMeHTooOpraHu4eckux MosneKkyn u ux peakuumn

nOﬂMSJJ,pI/I'-IeCKI/Ie CTPYKTYpPbl U MHOFOLIEHTPOBbIE MHOIO3/IEKTPOHHbIE CBA3W - NpeaMeTt SﬂeMeHTOOpFaHMHeCKOVI XUMNN
xummmn. CxoncTBo n pasnnymne opraHn4ecknx n sneMeHToopraHn4yeCckmnx Monekyn. Crabunuzauus Hey0TOI7I‘-II/IBbIX
CTPYKTYpP B KOMNJIeKCax nepexonHblX METANNOB - NpuHUMnmanbHas ocobeHHocTb xummm S0C. PaCI'IpOCTpaHeHHOCTb
opraHn4eckunx n sneMeHToopraHnyecknx Monekyn B npupone.

Tema 2. XMMnyeckue CBsI13v B opraHn4eckKux n anemMeHToopraHn4eCckux coeguHeHuUsAXxX

Cnocob onucaHns XMMMYEeCcKnx CBS3eN. ,ﬂ,BYXLI,eHTpOBbIe OBYX3NEKTPOHHbIE CBA3U. KoHuenumns
ANEeKTpoOTPMUATENIbHOCTU N NMONAPHOCTb CBA3EN. KJ'IaCCI/Iq.)I/IKaLI,I/IH 3NIeMEHTOOpPraHn4YeCckmnx Monekyn B COOTBETCTBN C
NONoOXeHneM afieMeHTa B I'Iepvlom/lquKon cucteme. OcobeHHOCTb Knaccudomkauum opraHMyeckmx npon3BoaHbIX
nepexogHbiX MeTanos No TNy NMraHOoB.

Tewma 3. MHOFOLI,eHTpOBbIe MHOro3J/1eKTPOHHbI€ CB513U B 3J/IeMEeHTOOpraHn4Yeckux Mosiekynax.

Twnbl nurangos B MOC. Mpaewno 18 anekTpoHoB. XapakTep CBs3eli B aNeKTPOHOAeULIMTHBIX MONIEKynax.
JOHOpPHO-aKLEeNTopHbIe 1 AaTuBHbIe cBSA3N. CTPYKTypa OpraHn4YecKrx NPou3BoAHbIX HENepexoaHbIX 3/1IEMEHTOB C
No3uLUM ONUCaHUS KNAacCUYEeCKUX ABYXLIEHTPOBLIX ABYX3NEKTPOHHbIX CBSi3ei. CTpyKTypa curMa- U nu-KoMNaekcos
nepexoaHbIX MEeTanos.

Tema 4. CTepeoxrMusi OpraHNYeCcKUX u 3NIEMEHTOOPraHNYeCcKMX Coe AUHEHWHA.

MpocTpaHcTBeHHas cTpykTypa. KOHCTUTYUMS, KOHChOpMALIMS 1 CTEPEOXUMIS OPraHUYECKMX 1 3NEMEHTOOPraHNYeCcKmX
monekyn. MNpeactaeneHve 06 aHepreTnyecknx bapbepax CTPYKTYPHbIX Nepexonax B 9Tux Monekynax. XnpanbHOCTb,
3pheKThI rpyn, MPOrHO3UPOBaHNE PeaKLUOHHOM cnocobHOoCTH. PakTopbl ONPenenstoLmMe B3auMOCBA3b MEXOY
CTPOEHNEM, XVIMUYECKON aKTUBHOCTBIO U CBOMCTBAMY MOMIEKYIT.

Tema 5. MHTepMe.IJMaTbI B XMMNYECKUX peaKuunsx.

KapbokaTnoHsbl, kapbaHWOHbI, paavkanbl, MOH-panvkanbl, LBUTTepP-UoHbI, Brpanmkansl. CTpykTypa. dakTopb
ctabunuzaumun. MeTonbl reHeprpPOBaHUS, OLLEHKA PeakLMOHHON CNOCOBHOCTU 1 cnocobbl naeHTUgpMKaLUK
MeTacTabunbHbIX COCTOSIHUI. NPUHLENUaNbHbIE OTNIMYNS MEXAY CTPYKTYPOi U CTabuNbHOCTHIO NepPexo4HOro COCTOSIHNSA
(aKTVBMPOBaHHOIO KOMMMEKca) U MHTepMeauaTa.

Tema 6. Ponb cpepnbl. Katanus B OopraHun4ecKux n anieMeHToopraHn4eCkKux peakuumsax

CoBpeMeHHbIe B3rnaabl Ha pofb Katanuaa B XMMUYeCKUX npoLeccax. [OMOreHHbI reTeporeHHbIi Katanua, KUCHbIA 1
OCHOBHbIli KaTtanua, MeTanIoOKOMMAEKCHbIN katanua. Katanua npmpoaHbix XuMuydecknx npoueccos. CoBpeMeHHas
KoHuenuus conbeaTtauum. OBWmMi 1 cneumndonyecknini KUCNOTHLIA U OCHOBHbIA kaTanua. Knucnotel BpeHcTena u Jlbtonca,
npyHuun XMKO.

Tema 7. B3auMOCBSI3b 3NEKTPOHHOWM M NMPOCTPAHCTBEHHOW CTYKTYpbl.

3arnonHeHne BaneHTHbIX Cloes. Teopust OTTaNKNBaHUS BaNEHTHbIX 3NEKTPOHHbIX Map, B3aUMOCBS3b MEXay
KOOPANHALIMOHHBIM YUCIOM W MPOCTPaHCTBEHHOM CTPYKTYPOMN OpraHMyYeckux npom3BoaHbiX HeNepexoaHbix SNeMeHTOoB.
MpeacTaeneHns 0 PaHTOM-NNraHaax, Ux y4eT npm oLeHKe NPOCTPAHCTBEHHON CTPYKTYPbl Moneky. MpuHumn
n3ono6anbHo aHanory 1 ero NPOrHOCTUYecKas pPosb.

Tema 8. MeToobl yCTaHOBIEHUS MEXaHU3MOB peakuuvin. Kpurepmm NICTUHHOCTU MexXaHU3Ma.
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[MoHATNS MexaHM3Ma, CTaanin n CKOpocCTbonpenendarowmnx ctagui. Tvnbl MEXQHU3MOB-rOMONNTUYECKNE U
reteponntn4eckmne peakunn. KpI/ITepI/IVI cornacoBaHHbIX U CTyne4arblXx MEXaHN3MOB. MeTtoabl yCTaHOBNEeHNSA 0akTopoB.,
onpenensanuwmnx MexaHn3m peakumn. Cnocobbl OLEHKN CUHTETUYECKOro pe3ynbrara peakunn Ha oCHoBe
3KCNepuMeHTaJibHO YCTAHOBJIEHHbIX MEXaHN3MOB peakLunin.

Tema 9. MexaHU3MbI peaKuM|7| HyKneo¢onnbHOro 3aMeLL,eHUs1 y HacblL,eHHbIX LLeHTPOB.

JunccoumnaTmeHble 1 accoumaTmMBHbIE Npouecchl. MexaHn3Mbl NPUCOeANHEHNSA-aNUMNHPOBAHNS. [lepexoaHble
COCTOSIHUS U UHTepMeamaTbl. CornacoBaHHble MEXaHN3Mbl, 4MCCOLMATUBHBIE MEXAHN3MbI, MOH-NapHbIE peakLnw,
MexaHuambl Tuny "nyw-nynn". Ponb cTpoeHust Hykneoduna n cybctparta. HykneogounbHoe 3amelleHne y atoma
KPEMHUS-CXOACTBO M pasnuyve ¢ aHanormyHbIMM MexaHM3MaMu y HacbllWeHHOro artoma yrnepoaa.

Tema 10. MexaHM3Mbl peakLuU HYKNeohubHOro oTLLeMNeHUs.

dakTopbl, ONpenensiowme peakunoHHyto cnocobHocTe. CTpykTypa cybeTpaTa n Hykneodouna. MNpasuna 3ariuesa u
lodpmaHa. CkopocTbonpeaensiowas nepeas ctaausi B npoLeccax HykKneounbHOro 3amMelleHnst 1 oTwernneHus.
CX0[CTBO U pas3nnyme aHanornyHbIx MeXaH13MoB peakLiii OpraHn4eckmx 1 anemMeHToopraHunyeckmx monekyn. Cnocobsi
KONMYECTBEHHO OLIEHKN B3aMMOCBSI3M "CTPYKTypa-peakLmoHHas cnocobHocTb"

Tema 11. Peakuumn kap60HUNbHbIX COeAUHEHUH.

TeTtpasgpuyeckne nHTepMenmnathl, ponb yXOASIWENR rpynmbl, KaTanus, oOMbineHne n atepudunkaums. MexaHnsmbl
Hanbonee CYHTETUYECKN 3HAYMMbBIX peakLnii KapOOHUNbHBIX COeaUHEHUIA-peakumns [lap3aHa, KHoBUHArens, peakumm
KOHOeHcauuy Tuna anbaosibHOM U KPOTOHOBOW. CXOACTBO M Pas/nnyng B MEXaHN3Max peakumi 3amelleHmns y
KapOOHUNBbHOMO 1 POCHOPUNBHOIO LEHTPOB.

Tema 12. Peakuunm anekTpocdounbHOro 3ameLl,eH1s.

CornacoBaHHble ¥ aBycTanuiiHble npouecchl. PakTopbl ONpenensiowme peakUnoHHY0 CNOCOBHOCTb OpraHNYeckux
NMPOV3BOLHbIX HEMEPEXOLHbIX ANEMEHTOB B PEAKLIMSAX SNEKTPOUIBHOITO 3aMelleHns. Peakunm B psoy
METanNoopraHNYyeckmx coeanHeHnii. Mpoto- n ranompaemetannmposaHune. CXo4CTBO ¥ pasnuyve B peakumsx
apoOMaTNYECKOr0 ANEKTPOCUIBHOrO 3aMELLEHUS B OPraHNYeCKUX 1 METANN00PraHNYECKNX COELUHEHUSIX.

Tema 13. Peakuum anekTpodounbHOro npucoe ouHeHus.

Kputepun yctaHOBNEHNS OBYCTAAMNHOIO MEXaHN3Ma B peakLusx anekTpogunbHOro NpucoenmHeHns. Ctepeoxumms,
npasuno MapKoBHNKOBA, CMEWaHHOe NpucoeanHeHne. ConbBaTOUMOHHbIE 3GDEKTbI B PeaKLMAX dNeKTPOGUIBHOro
npvcoennHeHns. ConbBoannyktbl. CUMMETPUYHBIE U ACMMMETPUYHBIE LIUKNNYECKUE UHTepMeanathl. KuHetuka.
MpoaykToonpenensoowas cragns.

Tema 14. FomonuTtuyeckue peakuun. CornacosaHHble peakuum. LiuknonpucoenuHeHue.

Cnocobbl reHepnpoBaHns, YCTaHOBNEHNE CTPYKTYPbI U OLEHKA PeakLMOHHON CNOCOOHOCTU CBOOOAHBIX paanKanos.
MexaHuambl pagukanbHbIX peakLuii 3aMeLeHns 1 NPUCOeaNHEHNS - CTYNeHYaTbie U COrnacoBaHHbIE NPOLECCHI.
BnusHwe 3amectutenein B cybcTparax B peakumsx panmkanbHOro 3aMelleHns. DNeKTpoUmKInyeckme peakumm.
CornacoBaHHble 1 HecornacoBaHHble npouecchl. [pasuno ByasopTa-lIoddomana.

Tema 15. MoneKynﬂprle neperpynnmpoBkKku opraHn4eckux u aneMeHToopraHn4eckux coeauHeHUn

CekcTeTHble NeperpynnupoBkm - neperpynnuposku Xoka, bekmana v KnaiiseHa. MNeperpynnuposku B
cBoboHOpanmMKanbHbIX peakuusx. HykneodounbHble 1 pagvkanbHele 1,2-neperpynnupoBku. AnnuibHble
neprpynnupoBku, MNMeperpynnupoBku HenpenenbHbIX 1 ocopopraHMyecknx coeanHeHnn-gpocdoHaT-gpocgaTHas
neperpynnupoBka, NCeBOOKNAN3eHCKas NeperpynnmpoBka, TpaHCaHHyNSpHbIe NPOLECCHI.

Tema 16. OpraHnyeckme Npon3BogHbIe MeTannoB 1 1 2 rpynn.

AKTUBHbIE mMeTannoopraHn4yeckmne coe anHeHus. Obwwne peakunn akTUBHbIX MEeTanIoopraHn4eckmnx
COG,D.I/IHGHI/IVI-DG&KLI.VIVI 3amMelleHnsa n npncoeonHeHns rno Kap6OHI/IJ'IbeIM cncrtemam. CTpoeHme N MeToabl CMHTE3A.
Nntnin n HanMIZOpFaHMHeCKMe coeanHeHns. Peakums Buttura. MaFHMﬁOpFaHMHeCKMG coeanHeHns. LInHk- n
PTyTbOpraHn4eckmne coegnHeHus.

Tema 17. OpraHunyeckune Npou3BogHbIX 60pa ¥ aNlOMUHUA.

MpenctaBneHns 06 anekTPOHOAEULMTHBIX aTOMaxX U MOMEKynax. Crnocobbl MPUOLONEHNS ANEKTPOHHOMO
JedmumTa-gumepnsauns u onuromepusaums. lNprpoaa cBsAsn B gmmepax n MoHomepax. CxoacTeo u pasnuyve
CTPYKTYpbl AUMEPOB U TPUMEPOB B aNIKMAbHbLIX U OKCUANKUIIbHbIX MPOU3BOAHBIX amtoMUHNS. Cneumndnka XMMn4eckmnx
peakumit. FmppometannuposaHue. KapboanoMuHupoBaHue. Vicnonb3oBaHme B OpraHNYeCKoM CUHTESE.

Tema 18. OpraHunyeckune NponsBoaHble 31EMEHTOB 4 rpynnbl.
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MaMeHeHne CBOCTB CBA3MU 3NIEMEHT-yrnepon B rpynne-e3anMnNOCBA3b MeX Oy NOJIAPHOCTbKO CBA3M yrnepon-metann un
peaKLlMOHHOIZ CMOCOBHOCTbLIO anKUIbHbIX NPOn3BOOHbIX 3JIEMEHTOB NMoArpynnbl KOEMHUA. YHuKanbHas ctabunbHOCTb
OopraHn4eckunx nNnpon3BoOHbIX KPEMHUA. MeToAabl CMHTE3a U OCHOBHbIE peakunn. CunokcaHbl, -a3aHbl, -aTpaHbl,
cunukartbl. Peakums Ctnnne.

Tema 19. OpraHunuekue Npoun3BoLHbie NepexoaHbIX MeTansos.

Knaccugomkaums opraHn4eckrx Npov3BoAHbIX NEPEXOaHbIX MeTannoB. CBS3b ANEMEHT - NepexoiHbl MeTan,
CUrMa-KOMMNEKChI-METOAbl CUHTE3a U crieumduyeckme 0CobeHHOCTU PeakLMOHHON CNoCOBHOCTY. NpUpoaa CBA3M
MeTann-nu-nurada: Mmogens Ibtoapa-Yatta-LaHkeHcoHa. OneduHoBbIE KOMMIEKCHI KATUOHOB M HOJMb-BaNEHTHbIX
MeTannoB. Vicnonb3oBaHne B CUHTE3E.

Tema 20. OneHoBble,.LUKNONEHTaANEHWIbHbIE N apeHOBbIe KOMMIEKCbI. [TpOMbILLNIEHHbIA METanTIoOKOMIIEKCHbIA
Karanus.

BytaoueH n unknobytanmeH Kak nuraHapl. ctTabunnsaumns HeyCTOMYMBbBIX YETHIPEXSNEKTPOHHBIX IMraHaoB B
KOOpAMHaLMoHHOW cchepe MeTanna. OTKpbiTMe dheppoLeHa-HOBbIN coBpeMeHHbIi atan B xumun SOC. deppoLeH n
COHOBMYEBbIE CTPYKTYpbI. Peakuumn MetannoopraHnyeckmx apoMaTmyeckux cuctem. AKTmeauns Metaniom
apoMaTn4ecKmnx CUCTEM.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyaroLMxcsa no
AucuunnvHe (Moaynio)

CamocTosiTenbHas pabota obyyarolmxcs BoIMOMAHSETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcToSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHYto paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLENbHBIX TEM (Pa3fenoB) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4ebOHYI0, Hay4HYIO 1 CMPABOYHYIO NMTEPATYPY, BbINONHSAT 3afaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMMAUHE.

OpraHunzauus caMocTosTenbHol paboTbl 0ByHarowWmxcs pernameHTpyeTcs HOpMaTUBHBIMA OOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMIOYAS:

Mopsiook opraHn3aumm 1 ocylecTBAeHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumanmiTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctaa obpasosaHus n Hayku Poccuiickoi 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 3aBefeHMA"

YcTae dhefepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckmin (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacrnopsiaka goeiepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasoBarust "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBeEpCmTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBomkCcKoro) doeaepanbHOro yHmBepcuteTa

6. dOHA OLEeHOYHbIX CPeaCcTB Mo AUcCUUNIuHe (MOayNI0)

DOoHI OLIEHOYHbIX CPeaCTB Mo AUCUMNIUHE (MOOYMI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHbie Ha NPOBEPKY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKOB. (POHA OLLEHOYHbIX CPEedCTB BK/H0YaeT OLEHOYHbIe
cpencTBa TEKyLWero KOHTPONS 1 OLEHOYHbIe CPeCTBa NPOMEXYTO4YHOM aTTecTaunm.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA NNaHUPYEMBIM pedynbTataM 06y4eHus No LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEeHNBAHNS 418 KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- cooepxaHune OUeHO4YHbIX CpencTB, BKNO4Yas TpeGOBava, npenbsaBnseMbie K OEenCcTBUAM 06y‘-laIOLI.I,I/IXC$I,
OEMOHCTpUpyeMbIM pe3ynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [punoxeHwun 1 k nporpamme AUCLMUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHWe ancLUMNAnHBI (MOoYNs) NpeanonaraeT n3y4yeHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByyaloWUMCs B OAHOM U3 ABYX BApUaHToB (b0 B 060MX U3 HUX):
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- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

rma B obnactu MetaniopraHM4ecKom XuMun -
http://www.freebookcentre.net/Chemistry/OrganoMetallic-Chemistry-Books.html

WHTEPHET-NeKLUMMN Mo XUMUW SNEMEHTOOPraHNYecKnx coeanHeHnn - hitp://www.scs.uiuc.edu/white/index.php?p=Ilectures
KaTanor nuTepartypbl N0 MeTanIopraHnuyeckon xummn - http://web.uvic.ca/~mcindoe/423/423syllabus.html

MMpPOBblE€ HOBOCTWU B XMMUWN 3NEeMEHTOOPraHn4ecknx COEeOVHEHWN -
http://www.chemport.ru/chemnews.php?tag=elementorganic_chemistry

CnoBapb TEPMUHOB MeTannopraHuyeckom xmmmm - http://www.ilpi.com/organomet/
9NeKTpoHHas bubnnoTtedHas cuctema - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4036

9. MeTognueckue ykasaHusl oisi 06yyaloLLMXCS MO OCBOEHMUIO 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).

camocTosi- | CamocTosiTenbHas paboTa npy N3y4eHnn OUCUUNAVH BKAKOYAET: - YTEHME CTYAEeHTaMu

TenbHas PEKOMEHAOBAHHOM NMTEPATYPbI Y YCBOEHNE TEOPETUYECKOro Matepuana AUCUMMANHBI; - 3HAKOMCTBO

pabota ¢ VIHTEpPHET-NCTOYHMKaMM; - NOATOTOBKY K Pa3NnYHbIM (DOPMaM KOHTPONS (TECTbI, KOHTPONbHbIE
paboTbl, KONMOKBUYMbI); - TOArOTOBKY U HANUCaHWE PedepaTos; - BbINONHEHNE KOHTPONbHbIX paborT; -
MOLFOTOBKY OTBETOB Ha BOMPOCHI MO Pa3NNYHbIM TEMAM LUCLWMMHBI B TOV NOCNELOBaTENbHOCTU, B
Kakoi OHW NpeacTasneHbl. [NnaHMpoBaHe BpeMEHU, HEOBXOAMMOro Ha U3yYeHne OUCLUMNANH,
CTyLleHTaM NyJlue BCEro OCYLLECTBNATb BECb CEMECTP, MPeaycMaTpuBast Npu 3ToM perynsipHoe
noBTOpeHue MaTtepuana. Mpu nayyeHun ANCLMNNnHBLI cCHavana Heob6xoaMMO Mo Kaxaon Teme
npoYMTaTh PEKOMEHAOBAHHYIO NMMTEPATYPY U COCTABUTb KPaTKUIA KOHCMEKT OCHOBHbIX MONOXEHWA,
TEPMVHOB, CBEAEHWI, TPEByOWMX 3aNOMUHAHUS 1 SBASIOWUXCS OCHOBOMONAaratowmMy B 3T0 TEMe
LNsi OCBOEHUS Mocnepyowmnx Tem kypca. ns paciumpeHmnst 3HaH1s nNo AMCUMNAVHE PEKOMEHOYETCS
ncnonb3oBaTh VIHTepHeT-pecypchl; NPOBOAMTb MOUCKM B Pa3fMyHbIX CUCTEMAX M UCMOMNb30BaTh
MaTtepuanbl CaToB, PEKOMEHLOBAHHbLIX NpenonasateneMm. MNpy NoAroToBKe K KOHTPONbHON paboTte
HEeobx0AMMO NPoYMTaTh COOTBETCTBYIOWME CTPAHULIBI OCHOBHOMO y4ebHuKa. XenatenbHo Takxe
YTEeHUWE OOMONHWUTENbHOW NUTEpaTypsbl.

AEKTPOHHBH
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Bup pabor

MeToaouyeckme pekomeHoauum

3K3aMeH

PekoMmeHyeTcst BHUMATENBHO U3Y4UTb KOHCNEKThI NEKLWA, NOMNONHUTENBbHYIO MHADOPMAaLMIO MOXHO
MONy4YNTb N3 PEKOMEHIOBaHHbLIX UHTEPHET-PECYPCOB U y4ebHbIX Nocobuii. Ha ak3ameHe HeobxoanMo
oTBeYaTb TOYHO, SICHO U No Bonpocy. [oMHKTe, YTO BpeMsi 0TBETa orpaHn4eHo. [Npy BO3SHUKHOBEHNN
NoBbIX HESICHOCTE B NMpoLiecce NOAroToBKM K OTBETY cnedyeT obpallaTbCsi ¢ BONPOcamm TONbKO K

npenonasaresto.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKJaoUYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYEcKon 6a3bl, He0OX0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)
MatepuanbHo-TexHN4YeCKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHON PaboThl 0OYYaIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbS) 1 OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIx MaTepranos.
MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNuUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMoCTK B 06pa3oBaTeNibHOM NPOLECCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexHonorum, obneryaroume
BOCMpUsITUE NHpopMaLMKN 0By4YatoWMMNCs MHBANIMAAMI U NNLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMIA 300PO0BbS:

- cO3[aHve TEKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACcTaBWTb B pa3nnyHbIX Buaax 6e3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUsi KOHTEHTOM C KnaBuaTyphbl;

- CO3[4aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY W Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NOMyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -

ayaonanbHO;

- NpUMeHeHne NPorpamMmmHbIX CpencTs, obecneynBarolLnX BO3MOXHOCTb OCBOEHMS HABLIKOB 1 yMeHVII7I, popmMmpyeMbix
OUCUMMNIINHON, 3a CYET aNlbTePHATUBHbIX CI'IOCO6OB, B TOM 4ncne BnpTyalibHbIX na6opaTop|/||7| N CUMYNAUNOHHDIX

TEXHONOIMIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn MHGOpPMaLIMm, OpraHn3aLm pasnuyHblx
hOPM NHTEPAKTNBHOW KOHTAKTHOI paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro 1 NPOMeXYTO4YHOro

KOHTPONA;

- yBenndeHne npoaonxXmnTenbHOCTh coayn o6yqarou.w|Mcs| MHBANMOOM N NNLIOM C OrpaHU4eHHbIMN BO3SMOXKHOCTAMA

30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTAaHOBNIEHHOW MPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXUTENIbHOCTU CcOayn 3a4éTa UM aK3ameHa, npoBoaonMOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENTIbHOCTU BbICTYNNEHUA 06y'-|a+ou4eroc9| npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHom o cneumnanbHocT: 04.05.01
"PyHOameHTanbHasa 1 npuknagHas xmMusa" n cneynann3aunm "He NpesycMoOTpeHO".
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MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwmanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas xmmms
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2019

OcHoBHas nuTeparypa:

1. PeytoB, O. A. OpraHnyeckas xumus : y4ebHuk : B 4 yactsix / O. A. Peytos, A. 1. Kypu, K. IN. BytuH. - 7-e u3a. - Mockea
: Nabopatopwst 3HaHWiA, [6. T.]. - Yactb 1 - 2017. - 570 c. - ISBN 978-5-00101-506-2. - TeKkCT : 3NeKTPOHHbIN // JlaHb :
3NeKTPOHHO-6ubnuoTeyHas cuctema. - URL: https:/e.lanbook.com/book/94167 (nata obpawenusi: 06.03.2020). - Pexum
JocTyna: Ans aBTopua. Nonb30BaTeNe.

2. PeyToB, O. A. OpraHuyeckast xumns : y4ebHuk : B 4 yacTsx / O. A. Peytos, A. J1. Kypu, K. M. ByTuH. - 7-e n3a. - Mockea
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3. PeyToB, O. A. OpraHuyeckas xumns : y4ebHuk : B 4 yactax / O. A. Peytos, A. I1. Kypu, K. . ByTuH. - 6-e n3a. - Mocksa
: Nabopatopus 3HaHwuiA, [6. r.]. - HacTb 3 - 2017. - 547 c. - ISBN 978-5-00101-508-6. - TekCT : 9NEKTPOHHbIiA // NlaHb :
9NeKTPOHHO-bubnnoTteyHas cuctema. - URL: https://e.lanbook.com/book/94166 (nata obpaweHns: 06.03.2020). - Pexum
[OCTyna: ans aBTopma. MONb3oBaTeNei.

4. OnbweHbpoiix, K. MetannoopraHuyeckas xumusi : yuebHoe nocobue / K. SnblueHbpoiix ; nepeson ¢ HemeLkoro 0. @.
OnpyHeHko, [. C. MNepekanuHa. - 3-e usa. - Mockea : Jllabopatopus 3HaHuin, 2017. - 749 c. - ISBN 978-5-00101-504-8. -
TeKCT : aNeKTPOHHbIN // NaHb : anekTpoHHO-BrnbnunoTeyHas cuctema. - URL: https://e.lanbook.com/book/94112 (nata
obpaileHus: 06.03.2020). - Pexum gocTtyna: nns asTopus. rnonb3oBatenei.

5. Cemuukos, tO. [1. BBeneHue B xuMuto nonuMepos : y4ebHoe nocobue / HO. . Cemuunkos, C. d. Xunbuos, C. [.
3aliues. - 2-e n3g., ctep. - CaHkT-Metepbypr : NlaHb, 2014. - 224 c. - ISBN 978-5-8114-1325-6. - TekCT : 9N€KTPOHHbIA //
NaHb : anekTpoHHO-6MbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/4036 (nata obpaueHus: 06.03.2020). -
Pexum poctyna: ois aBTopma. Nonb3oBaTteneil.

6. KnenuH, B. U. BeicokoMonekynsipHble coeanHenust : yuebHuk / B. U. KnenuH, U. B. denyceHko. - 2-e nag., ucnp. -
CaHkT-lMeTepbypr : NlaHb, 2013. - 512 ¢. - ISBN 978-5-8114-1473-4. - TeKcT : aNeKTPOHHbINA // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/5842 (nata obpauweHusi: 06.03.2020). - Pexunm
[OCTyna: ans aBTopm3. Nonb3oBaTenei.

7. Toy6, M. MexaHn3Mbl HEOpPraHnyeckurx peakuuii : MoHorpadpus / M. Toy6, [. Bepaxecc ; noa penakuuein A. A.
Lpo3nosa ; nepesof ¢ aHrauiickoro . O. YapkuHa, . M. KypamwuHoii. - 3-e naa. - Mocksa : JTabopaTtopusi 3HaHuiA,
2017.- 683 c. - ISBN 978-5-00101-505-5. - TeKcT : 3NeKTPOHHbIi // JlaHb : anekTpoHHO-6ubnnoTeyHas cmctema. - URL:
https://e.lanbook.com/book/94114 (nata obpaweHus: 06.03.2020). - Pexxum goctyna: nns aBTopus. Nonb3oBaTtenei.

JononHutenbHas nuteparypa:

1. PeyToB, O. A. OpraHuyeckas xuMusi : yuebHuk : B 4 yactsix / O. A. PeyTtos, A. 1. Kypu, K. IN. ByTuH. - 4-e, nag. -
Mockga : JTabopaTopusi 3HaHuiA, [6. r.]. - Hactb 4 - 2016. - 729 c. - ISBN 978-5-00101-410-2. - TeKCT : 3NeKTPOHHbI //
NaHb : anekTpoHHO-BnbnuoTeyHas cuctema. - URL: hitps://e.lanbook.com/book/84139 (naTa obpaweHusi: 06.03.2020). -
Pexwum poctyna: ons aBTopus. nonb3oBartenen.

2. HaHobuoTtexHonoruum : yuebHoe nocobue / A. M. Abatyposa, [. B. Barpos, A. A. baiixymaHos, A. . BoHapLes ; noa
penakuvei A. B. Pybuna. - 4-e usn. - Mockea : Jlabopatopusi aHaHuid, 2020. - 403 c. - ISBN 978-5-00101-728-8. - TekcT
: BNEKTPOHHBIV // JlaHb : anexTpoHHO-BnbnnoTteyHas cuctema. - URL: hitps://e.lanbook.com/book/135508 (nata
obpaweHus: 06.03.2020). - Pexxum poctyna: onis aBTopus. Nonb3oBaTtenei.

3. Cemuukos, tO.[0. BoicokoMOnekynsipHble COEAUHEHNS: YHeBHUK ONs CTYAEHTOB By30B, 0Oy4alowWumxcs no
cneumanbHocT 011000 'Xummns' n HanpaeneHuto 510500 Xummsg' / KO 1. Cemuukos. - 3-e usga., ctep. - Mockea:
Akapemung, 2006. - 366, [1] c.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

CneumanbHocTb: 04.05.01 - PyHaamMeHTanbHas v NpUKNagHas Xxmmms
Cneuvanusauns: He NpeaycMOTPeHO

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnum

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Havana obyyeHus no obpasosatenbHoi nporpamme: 2019

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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