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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 nucuunnuHel paspabotan(a)(v): 3aBenytowmii kadenpoii, A.H. (npodpeccop) Ammpos P.P. (Kadenpa
HeopraHm4yeckom xumun, Xummdeckuin HCTUTYT uM A M Bytneposa), Rustem.Amirov@kpfu.ru

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

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH ncnonb3oBaTb oyHAAMEHTasIbHble 3aKOHbI NPUPOLAbLI M OCHOBHbIE 3aKOHbI

eCTeCTBEHHOHAay4HbIX OUCLUNINH B I'IpOCpeCCI/IOHaTIbHOVI 0eAaTeIbHOCTH

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

- 4TO XUMKS NpeacTaBnsieT CoboW ANCLUMNIUHY, MHTETPUPYIOWYI OCHOBHBLIE LOCTUXEHNS XUMUYECKMX HAyK,, KOTOPAs
SBNSIETCS COCTABHOM 4ACTbIO €CTECTBO3HAHWS U CNYXNT HEOOXOAMMOV CTYMNEHbIO ANs YrinybneHHOro NoHMMaHus
cneumanbHbIX XUMUYECKMX JUCLMMINH,

- OCHOBHble 3aKOHbl XMW, 3HATb obnactu NPUMEHEeHnA 3TNUX 3aKOHOB 1 NOHMMATb UX NpUHUUNNManbHble
BO3MOXHOCTWU,

- KaKk OPUEHTNPOBATLCS B y4eBHOM, MOHOrPagOUYECKO, CMPABOYHOM U XypHaNbHOM nuTepatype B obnactu oblwei
XYMUN,

- M NPUOBPECTN HABbIKWN BbIMNOMHEHWS NPOCTENWNX XMMUYECKMX PACYETOB 1 OCHOBHbIX MPUeMoB paboTbl ¢ pasfnyHbIMU
Knaccamy HeopraHM4ecKunx BeLLEeCTB.

JonxeH ymeTtb:

PaboTaTb ¢ XMMUYECKUMU peakTMBaMu, pactTBopuTensMu, 1abopaTopHbIM XMUYECKUM 060pynoBaHMEM.

Mpoun3BoANTb pacyeThbl, CBA3aHHbIE C MPUrOTOBMIEHMEM PACTBOPOB 3a4aHHOW KOHLIEHTpaLMW, OnpeaeneHnem
TEPMOOUHAMMNYECKUX U KUHETUYECKIMX XapakTePUCTHK XMMUYECKIMX MPOLLECCOB, ONPeaeneHneM CTEXMOMETPIM
XUMMYECKMX PeakLuii; onpeneneHem ycnoBmin 06pasoBaHmnst 0CaaKoB TPYOHO PACTBOPUMBIX BEWECTB 1 Ap.

Wcnonb3osatb npuHUMN neproanyHocTy 1 MNMepuoanyeckyto cucteMy 4ns npenckasaHuns CBOMCTBa NPOCThIX U
CNOXHbIX XMMUYECKNX COELNHEHUIA 1 3aKOHOMEPHOCTEN B UX U3MEHEHMN.

MpoBoaUTL NPOCTON Y4ebHO-UCCNEenoBaTENbCKNA SKCNEPUMEHT HA OCHOBE BNlafAeHNsSl OCHOBHBIMU NMPUEMaMy TEXHUKM
paboT B nabopartopuu.

Mpon3BoANTb OLEHKY NOrpeLHOCTElR Pe3ynbTaToB (PU3NKO-XMMUYECKOTO 3KCNIEPUMEHTA.
OdpopMnsiTb pesynbTaThl SKCNEPUMEHTANBHBIX U TEOPETUYECKMX PaboT, OPMyNMpPOBaTh BbIBOIbI.

BnageTb OCHOBHbIMU 3aKOHaMU OBLWLEN XMW, FTOTOBHOCTb MHTEPMNPETNPOBATL 3aKOHOMEPHOCTW B M3MEHEHNM
CBOWCTB 9/1EMEHTOB B CBS3M C UX 3NIEKTPOHHbLIM CTPOEHNEM (MOMOXEHNEM B MEPUOANYECKON CUCTEME).

rlpOFHO3I/I|OOBaTb CBOWCTBA BELWECTB Ha npumMepe OAHOTUMHbIX COEOVIHEHWIA, CNocobHOCTb aHanm3npoBaTtb
pe3ynbtatbl 3KCNepnMeHTa 1 nenatb 060CHOBaHHbIE NPOrHoOCTN4eCckme BbiBOAbl.

JlonxeH Bnanetb:

OCHOBHbIMW 3aKOHaMW 0bLel XMMnu,

HaBblKaMy MHTeprpeTaunMmn 3aKOHOMEPHOCTU B U3MEHEHUW CBOVCTB 3/IEMEHTOB B CBSI3U C UX 3NIEKTPOHHBLIM CTPOEHNEM
(NONOXEHMEM B NEPUOLMYECKON CUCTEME),

YMEHMEM MPOorHo3npoBaTb CBONCTBA BELWECTB Ha NPUMEpPE OLHOTUMHBLIX COEOVUHEHWUN,

nokasbiBaTb CrocobHOCTb aHanM3npoBaTb pe3ynbTtaTtbl 3KCNepnMeHTa U nenatb 060CHOBaHHbIE NPOrHocTn4yeckne
BbIBOIbl.

JonxeH OEMOHCTpupoBaTtb CNocoBHOCTb Y FOTOBHOCTb:!

PaboTaTb ¢ XMWYECKUMY PeaKTUBAMU, PACTBOPUTENSIMU, NaBOPATOPHBIM XMMUYECKM 0B0PY LOBAHNEM.

I'Ipomasouvnb pacyeTbl, CBA3aHHble C NPUroToBieHNeM pacTBopoB 3afaHHOoMn KOHUEHTpauun, onpeneneHnem
TepMognHaMnyeCckmnx n KNHeTU4YeCKnX XxapakTepnucTtnk xmnMmM4eCckmnx npoueccos, onpeneneHmnem ctexmometTpumm
XUMUNYEeCKnx peaKLu/l|71; onpeneneHnem yCJ'IOBI/IVI o6pasoBaH|/|;| 0CankKoB TPyOHO pacTBOPUMbIX BEWECTB 1 Op.

Wcnonb3oBatb npuHLMN NEpUoanYHOCTY 1 Mepuoguyeckyro cuctemy 4ns npenckasaHns CBOMCTBa NPOCThIX U
CNOXHbIX XMMUYECKMX COELUHEHUIA U 3aKOHOMEPHOCTEN B UX U3MEHEHMN.

MpoBoAnUTb NPOCTON y4ebHO-UCCNenoBaTeNbCKUin SKCNEePUMEHT Ha OCHOBE BflafeHNst OCHOBHbIMU MPUeMaMmn TEXHNKU
paboT B nabopatopun.

Mpoun3BOANTb OLIEHKY NMOrPELHOCTEN PE3YbTAaTOB (PU3NKO-XMMUYECKOTO 3KCMIEPUMEHTA.
OdpopMnsiTb pesynbTaThl 9KCNEPUMEHTANbHBIX U TEOPETNYECKMX paboT, OpPMyNMPOBaTh BbIBOIbI.
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Bnanetb OCHOBHbLIMM 3aKOHaMu obuieit XMUKN, TOTOBHOCTb MHTEpPNpPEeTNpPOBaTbh 3aKOHOMEPHOCTUN B NSMEHEHNN
CBOWCTB 3/1EMEHTOB B CBS3U C UX 3NIEKTPOHHbIM CTPOEHMEM (nonoermeM B HepMO,ﬂ,MHeCKOVI CI/ICTeMe).

MporHosmpoBaTb CBONCTBA BEWECTB HA NPUMEepPe OOHOTUMHBLIX COeAMHEHNA, CMOCOBHOCTb aHanM3npoBaTh
pesynbTaThl 9KCNeprMMeHTa 1 aenatb 060CHOBaHHbIE MPOrHOCTMHECKME BbIBOADI.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HanHas gncuunnuHa (mogynb) BkatodeHa B pasgen "61.0.21 OucumnanHbl (Mogynn)" OCHOBHOM NPOMeCcCMoHanbHom
obpasosatenbHol nporpammbl 16.03.01 "TexHnueckas couavka (Pusmka nnasmbl, TENNOTEXHMKA 1 BOLOPOAHAS
aHepreTuka)" n oTHocuTcs K obsizatensHoi Yact OMOIM BO.

OcBavBaeTcs Ha 2 Kypce B 4 cemecTpe.

3. 06bem aucumMnauHbI (MOAYNSA) B 3a4eTHbIX eAUHULLIAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuaroLuxcs ¢ npenopasarenem (No BUAAM y4e6HbIX 3aHATUIA) U HAa CAMOCTOSATENbHYHO
paboTy obyuaromxcs

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

KoHTakTHas paboTta - 72 4aca(oB), B TOM 4ucne nekuuu - 36 yaca(oB), NpakTuyeckne 3aHsTus - 18 yaca(os),
nabopatopHbie paboTbl - 18 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboTsl - 0 Yaca(os).

CamocTtositenbHas pabota - 36 4aca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMMNHDI: 3K3aMeH B 4 ceMecTpe.

4, CopepxaHue OUCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkageMUYecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITEeNbHON paboTbl MO AUCLMNNMHE (MOAYNIO)

Bupbl 1 yacbl KOHTaKTHOM paboThbl, Camo-

MX TPYOO0EMKOCTb (B Yacax) cToS-

N Pasgenbl gucunnnmHbi / Ce- [Nekuuwn,llekuum| Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B 3n. | 4eckue |4eckue [TopHble|TOpHble| Has

copme[3aHATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 1. OCHOBHbIE MOHATUS N 3aKOHbI XUIMUN.

1. |CtpoeHne atoma. [NepnoanyHOCTb CBONCTB 4 6 0 6 0 0 0 6
SNEMEHTOB
Tema 2. Xummyeckas CBsi3b U BaNIEHTHOCTb.

2. |MexmonekynsipHble B3aMMoOenCcTBUS 4 6 0 6 0 0 0 6

Tema 3. Xummnyeckas TepMoanHammka v

3. [xMMmnyeckas KnHetuka. XmMmyeckoe 4 6 0 6 0 0 0 6
pasHoBecue
Tema 4. PacTBopbl U peakumm B BOOHbIX

4. PacTBOpAX 4 8 0 8 0 0 0 8
Tema 5. OKMCNNTENBHO-BOCCTAHOBUTESbHbIE

5. |npoueccsl 4 6 0 6 0 0 0 6
Tema 6. KoopanHaunoHHbIe (KOMMNEKCHbIE)

6. coeanHeHNs 4 4 0 4 0 0 0 4
MToro 36 0 36 0 0 0 36

4.2 CopepxaHue aucUUNIUHLI (MOBYNS)
Tema 1. OCHOBHble MOHATUSA U 3aKOHbI XUMUU. CTpoeHue atoma. NeprMoanYHOCTbL CBOMUCTB 3/IEMEHTOB

OcHoBHble MOHATUSA xumnn. AToM. Monekyna. XumMnyeckuin anemeHT. 30TOMHbIA COCTaB XUMUYECKNX SNTEMEHTOB.
MpocToe 1 cnoxHoe BewwecTBO. XMMUYECKUIA SKBUBANEHT. ArperatHoe COCTOsiHME BelecTBa. XapakTepHble
0COBEHHOCTW Pa3nM4YHbIX arperatHbIX COCTOSIHWI BelwecTBa. TemnepaTypHble YCNOoBUSI UX CylWecTBoBaHus. MNoHsThe o
CTaHOAPTHbIX YCNoBUsIX. Knaccebl HEOPraHNYeCckmMx COeauHeEHNA: knaccudpukaums. lNonyyeHme n CBOMNCTBa OKCUAOB,
rMAPOKCUAOOB, KUCAOT 1 coneit. ["padomyeckne qoopmysbl N UX MPUMEHNMOCTb K BELWECTBAM C PasfiMyHON CTPYKTYPONA.
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BaxHenwwue noHATua. ctopust passntug npeacraBneHuin o CTpoeHun atoma. Teopus bopa. BonHosas Teopus
CTpoeHust atoma. [1BoicTBEHHAs npupoaa anekTpoHa. MpuHuun HeonpeneneHHocTU. MoHATMEe 06 aNeKTPOHHOM obnake.
OnekTpoHHas NNOTHOCTL. [MoHATNE 0 paauyce atoma. KBaHTOBbIE YMCna Kak XapakTepUCTMKN COCTOSHWS 9NEKTPOHA B
aToMme. s-, p-, d-, f- anekTpoHbl. MoHATMA: aHEepreTUYecknin ypoBeHb, NOOYPOBEHb, SNEKTPOHHbIN CNOW, SNEKTPOHHAs
obonouka, atoMHas opbutans (AO). MprHumn Maynm n eMKOCTb 3NEeKTPOHHbIX 06onoyek. MpaBnno XyHaa n nopsnok
3anoNHEHNs aTOMHbIX opbuTtanein. CTpoeHme anekKTPOHHbIX 060N04YEK aTOMOB 9NEMEHTOB. Pafnunycbl aTOMOB 1 MOHOB.
MoHu3aumoHHble noTeHumanbl 1 SHePrus CPOACTBa K 3/1EKTPOHY, M3MEHEHWe No nepuoaam 1 rpynnam.
OneKTpoOTPMLATENbHOCTDL 3NEMEHTOB 1 €e M3MEHEHUE No nepruoaam v rpynnam. BropudHas nepmoamyHocts. CTpoeHue
anpa. PagnoaktneHocTb. PacnpocTpaHeHHOCTb M YCTOMYMBOCTb SNEMEHTOB B NPpUpPoOLE.

Tema 2. XuMnuyeckasi CBA3b U BaNleHTHOCTb. MeXMonekynsipHble B3aMuMoAenCTBUS

BaxHeiwwe noHaTms. OCHOBHblE 0COOEHHOCTU XMMUYECKOrO B3aMMOAENCTBMS (XMMUYECKOI CBA3N) 1 MEXaHN3M
06pa30BaHmMsl XMMMYECKOW CBSI3W. HacblwaeMocTb 1 HanpaBneHHOCTb XUMUYECKOi cBsi3n. KBaHTOBO-MexaHnyeckas
TpakToBKa MexaHu3Ma obpa3oBaHus cBA3W B Monekyne Bogopoaa. OCHOBHblE TUMbl XMMUYECKOI CBA3U: KOBaNIEHTHas
(HenonsipHas 1 nNonsipHas), MoHHas, MeTannnyeckas. KosaneHTHas CBsi3b: MexaHM3Mbl 06pa3oBaHmMsl (06MEHHbIN,
JOHOPHO-aKUEeNTOPHbIA) U CBOMCTBA (SHEPrus, oAnHa, yron CBA3u, HaChIlaeMoCTb, HANPaBNEHHOCTb, NONSAPU3YEMOCTD).
O 1 Ti-cBa3n. Mmbpnansauns opbutanein. Mogenb MNinnecnun. OCHOBHblE NONOXEHNS TEOPUM BaneHTHbIX cBazel (BC).
BaneHTHOCTb XMMMYecknx anemeHToB. BaneHTHOCTb ¢ nosuuumn teopun BC. BaneHTHOCTb s-, p-, d-, f-anemeHTOB.
[MocTosiHHasA 1 NnepeMeHHas BaneHTHOCTU. BaneHTHOCTb U CTeNeHb OKMUCIEHUS aTOMOB 3N1IEMEHTOB B UX COEOUHEHUSIX.
Teopusi MonekynsipHbix opbutaneii (MO). OcHoBHble nonoxeHus Teopun MO. SHepreTudeckas anarpamma.
CesasbiBatowme n paspoixnsowme MO. SHepretudeckme amarpamMmbl MO oByXaTOMHbIX MONEKY 3/IEMEHTOB 2-10
nepvoga. curma- n nu-MoO.

Cunbl Ban-gep-Baanbca. OpueHTaunoHHoe, MHAYKUMOHHOE U AUCMEPCMOHHOE B3aUMOLENCTBMS. DHEprus n npupoaa
MMB no cpaBHeHMIO C 3HEepPrnein n NPUPOSON XMMU4YEeCcKkon cea3n. MexmonekynsipHas BOAOPOAHAS CBA3b. 3aBUCUMOCTb
PU3NYECKNX CBONCTB BELLECTB C MONEKYNSAPHON CTPYKTYpoii OT xapaktepa MMB. BnnsHvne BooopoaHON CBA3N Ha
hmsmnyeckne ceoiictea BelwecTs. OCOBEHHOCTM PU3NYECKMX CBOWCTB BOAbI.

Tema 3. XuMuueckasi TepMogmMHaMmKa U xXuMmyeckasa KuHetuka. XuMuuyeckoe pasBHoBecue

BaxHeliwmne noHaTus. TepmonmHamumyeckas cuctema. NapameTpbl cOCTOSHNSA. PYHKLUN COCTOSHUS, MOHATUE O NMOMHOM
andochepeHumane. KoMnoHeHT 1 chasa. Pabota u tennota. MoHsTe BHYTPEHHER aHeprun cuctembl. MepBoe Havano
TepMoanHamuku. MNoHsaTre aHTanbnun. COOTHOWEHNS MeXAY SHTaNbNUeNR, TENNOTOM N BHYTPEHHER aHeprmeit. 3akoH
lecca. CtaHgapTHoe cocTosiHne. CTaHoapTHAs aHTanbnms o6pasoBaHus BelwecTsa. BoluncneHve sHTanbnuii peakuui
U3 BENNYUH CTAHOAPTHbIX SHTaNbNu 06pa30BaHNs UAN CrOPaHNS NCXOLHbIX 1 KOHEYHBIX BeWecTB. Bropoe Havano
TepmoavnHamuku. MNoHsaTre aHTponuu. CtatucTmyeckas nHTepnpeTaumns sHTponun. CtaHmapTHas SHTPONMS BEWeECTBa.
BnusiHne TeMnepaTypbl Ha BENUYMHY aHTponuu. MoHsTne aHeprum Mmbbca. CooTHOWweEHME Mexdy aHepruii [mbbcea,
SHTaNbMMeR 1 aHTponuen cuctembl. CTaHmapTHas aHeprus [mb6ca obpasoBaHUs BewecTsa. BnusiHne TemMnepatypbl Ha
BENWUMHY 3Heprum [mbbca. NameHeHme sHeprm Mnbbca 1 HanpaBneHne NpoTekaHnus peakuuii. Ponb sHTanbnvinHoro,
SHTPOMMIHOrO HaKTOPOB M TEMMEPATYPbI B OLIEHKE HaNpaBieHUs U MONHOTbLI NPOTEKaHNS peakLuii.

"OMOreHHble 1 reTeporeHHble peakuum. MoHATUE 0 CKOPOCTY XMMUYECKON peakumn. 3akoH OeiicTBus Macc. DakTopbl,
onpenensaowme CKopocTb XMMUYECKO peakumnn. KoHCTaHTa CKOpOCTU XUMMYECKol peakuun. MHorocTaanittHble
peakuuu. Mopsaok 1 MONeKyNSpHOCTb peakumii. MHoroctanuiiHele MPoLecchl U 3aKoH AencTBus Macc. BnvsiHue
Temnepartypbl Ha CKOPOCTb XMMMUYECKOl peakummn. TemnepaTtypHbIii KOAGMULIMEHT CKOPOCTW. DHEPrUsl aKTUBaLMM.
dakTopbl, ONpenensiowme BeNNYNHY SHEPr akTuBaummn. SHeprus akTueBaLnum 1 cKopocTb peakuuu. MNepexogHoe
COCTOSIHME UMW aKTMBUPOBAaHHEIV KOMMeKc. YpaBHeHe AppeHuyca. BnnsHue katannsatopoB Ha CKOPOCTb XUMUYECKON
peakuun. [OMOreHHble U reTeporeHHble katanuTudeckue peakummn. Katanutnyeckue sabl. IHrmbutopel. CmelleHve
XUMMYECKOrO PaBHOBECUS MO BO3LEVCTBMEM PasNyHbIX DAaKTOPOB (M3MEHEeHUe TemnepaTypbl, 4aBNEHUS,
KOHLIEHTpaLMy pearvpyoLyx BeWwecTs).

Tema 4. PaCTBOpr U peakuun B BOOHbIX pacTtBopax

OnpeneneHns pacTBopoB. PacTBopeHne Kak ou3nko-XxMMmn4eckmnin npouecc. ameHeHne sHTanbnmm n SHTPONMM Npu
pacTtBopeHuu BewecTB. Conbaataums. Conbatbl. Ocobble cBOMCTBA BOAbI Kak pacTBoputens. Mmaopartbl.
Kpuctannorngpatsl. PactBoprmocTb BewecTB. PacTBopeHune TBepablX, XMAKUX U ra3o0bpasHbix BelecTs. BnusHue
Temneparypbl, 4ABNEHUS 1 NPUPOLbI BEWECTB Ha NX B3aMMHYK pacTBOpUMOCTb. Cnocobbl BbipaXXeHust coctasa
pacTBOPOB: MaccoBas 40N, MONSPHOCTb, HOPManbHOCTb, MONSNBHOCTb, MONSPHAas fons. duarpamma coCTosIHMS BOAbI.
KonnuratneHbie cBovicTBa pacTBOpOB. 3akoHbl Paynsa n BaHT-I'odhdpa.

ONeKTPONNTbI N HE3NEKTPONUTbI. DNEKTPOANTUYECKAs Aauccoumnanms, MexaHmam guccoumaummn. 'magparaums NOHOB B
pacTeope. CunbHble 1 cnabble anekTponuTbl. CTeneHb AMcCoLMaLmm aNEKTPONMTOB, BIUSIHWE HA HEE PA3NNYHBIX
thakTopos. KoHcTaHTa guccoumaumn. 3akoH pasbasneHus Octeanbna. Teopum KUCIOT U OCHOBaHWUI AppeHuyca,
BpeHcTena v Jlblonca.

Lunccoumaunst Boobl, KOHCTaHTa AMccoumnaumm n MoHHoe npomaeeneHne. BooopoaHolii nokasatens (pH). MNMoHsTHE 0
6ydbepHbIX pacTBopax.

TpyaoHopacTBopuMble anekTponuTbl. [ponsseneHne pactBopuMocTu. BnusHme temnepartypbl, 04HOUMEHHBIX MOHOB 1 pH
Ha pacTBOPUMOCTb BelwecTs. Kputepun obpasoBaHnsi 0CaaKoB.

Mmpponuna conelr. Mmoponns conei No KaTMoHy N aHNoHy. MexaHuam rugponusa. BnusiHme npynpoael conu, 3apsiaa,
paguyca MoOHOB Ha ux rmaponundyeMocTb. CTeneHb 1 KOHCTaHTa rmaponvsa. BnusHne KoHUeHTpauuia, Temnepartypbl 1
pH Ha cTeneHb rmaponuaa cone.

Tema 5. OKMCNNUTENbHO-BOCCTaHOBUTENbHbIE npoueccol
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OKucnnTENbHO-BOCCTAHOBUTENBHbBIE peakuunn. BaxHerwune noHaTns. Tunbl OKUCAUTENBHO-BOCCTAHOBUTENBHbLIX
peaKqu7|. CocrtaBneHue ypaBHeHVII7I OKNCNNTENTbHO-BOCCTAHOBUTEJIbHbIX peaKLl,I/II7I. |_|O,D,60p KO3(PPUNLMEHTOB: METOL
3NEKTPOHHOIo 6ancha, I/IOHHO-SJ'IGKTpOHHbII7I meTon. I/I306pa>KeH|/|e OKNCNNTENIbHO-BOCCTAHOBUTEJIbHbIX (pe,u0|<c—)
cncTtem MeTonoom I'IOﬂypGB.KLJ,I/IVI (HaCTHbIX peaKLl,I/II7I). OKucnMTENBHO-BOCCTAHOBUTENBHbIN (pe,ﬂ,OKC-) noTeHunan Kak
KOnn4ecCTeBeHHas Xapaktepnuctmka penokc-CUCTEMbI. YDaBHeHI/Ie HepHCTa. CTaH,EI,apTHbIe penokc-noteHunanbl 1
crnocobbl 1x onpeneneHns. BO,D,OpOJJ,HbII7I 3NeKTpoL. SﬂeKTDOXI/IMI/ILIeCKVIVI pan Hal'lpﬂ)KeHI/IVI meTannos. 3aBNUCMMOCTb
BENNYMHbI penoKkc-noteHunana CUCTeMbl OT KOHUEHTpaunnm MoHOB, TeMneparypbl, pH, KOMI'IJ'IeKCOO6p8.SOBaHVIﬂ B
pacTteope. Pepnokc-noTeHumansl 1 oLeHka HanpasneHnsa 1 NONTHOTbI NPOTEeKaHUA OKNCITUTE/IbHO-BOCCTAHOBUTEIbHbBIX
peaKqu7|. 3aBnNCMMOCTb mMexny sennimHamm penokc-rnoteHumanos CUCTeM N USBMEHEHUEM 3HepPrmmn Mmb6ca.
OKucnnTENbHO-BOCCTAHOBUTENBHbBIE npouecchbl C y4aCTueM 3N1eEKTPNHECKOro Toka. MHepTHbIe N aKTUBHbIE 3N1EKTPOObI.
Cxembl npoueccoB Ha 3J1IeKTpoaax npn anekTponmae pacnnasoB 1 BOOHbIX paCTBOPOB.

Tema 6. KoopavHaUMOHHbIe (KOMIMNIEKCHbIE) COeAUHEHUS

BaxHeiiwme noHatus. MonoxeHnsi Teopun BepHepa. LieHTpanbHbIli aToM, BHEWHSS U BHYTPEHHSS copepb,
KOOPAMHALIMOHHOE Y1CIO, AP0 KOMMNeKca, ero 3aps, rnasHas u noboyHast BaneHTHoctu. HomeHknatypa
KOOPAMHALIMOHHbBIX COeauHeHNiA. TunnyHble komnnekcoobpasosaTenu. dakTopel, onpeaenstowme cnocobHOCTb aTOMOB
1 MOHOB BbICTYNaTh B Ka4ecTBe kKoMmnnekcoobpasosaTensi. CoBpeMeHHasi Teopus CTPOEHNS KOMMIEKCHBIX COeANHEHWIA.
KoBaneHTHble (C LOHOPHO-aKLENTOPHON 1 AaTVBHOW CBA3bIO) U MOHHbIE KOMIeKChl. Mbpransaumnst aToMHbIX
opbuTaner npu KOMNNEKcoobpasoBaHNM U FeOMeTPNS KOBANIEHTHBIX KOMMIEKCOB. BHyTpu- 1 BHeWwHeopbuTtanbHble
Komnnekcol. [ToBeneHne KOoOPAVHALMOHHBIX COEAMHEHWI B pacTBOpax: Auccoumauus, nabunbHOCTb, MUHEPTHOCTb.
MonHas n cTyneHYaTble KOHCTaHTbl YCTOWYMBOCTM (HECTOMKOCTH).

5. MepeueHb yue6HO-MeTOANYECKOro o6ecrneyeHUs Ojisi caMocTosTeNlbHOW paboTbl 06yyaroLLmMxcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbIMNONHASTCS Mo 3aAaHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSITENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMINHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayIMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl obydatowmecs YATarT 1
KOHCMEKTUPYIOT y4ebHYo, Hay4HYIo 1 CNPAaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUMUMMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaoWMXCs PErNaMeHTUPYEeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumn 1 ocyLecTBleHNs 0bpasoBaTenbHON AesaTensHOCTY No o6pasoBaTefbHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteta, nporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHUcTEpCcTBa Hayku 1 Boiclwero obpasoBaHus Poccuiickoin ®enepauum ot 6 anpenst 2021 rona Ne245)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMoCTOATENBHONM PaboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO o6pasoBaTtensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka henepanbHOro rocyapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXOEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akThbl KasaHckoro (IpuBonxckoro) goenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucumnnnHe (MO,EI,yJ'HO) BKMKOYaeT OLeHOYHble MaTepualbl, HAnpaBneHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCNE 3HAHWNA, yMeHVII;I M HaBblkoB. POHAO OLEHOYHbIX cpencTs BKNO4YaeT OUeHO4YHble
cpenctea TeKkylero KOHTpons n oueHo4YHble cpenctea I'IpOMe)K)/TO‘-IHOIZ arrectauumn.

B gooHOE OLEHOYHBIX CPEACTB COAEPXMUTCS Cneaywas uHgopMaums:

- COOTBETCTBME KOMMNETEHLMIA NNaHnpyeMbiM pesynbtatam 0bydeHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUMNAVHE (MOSYNIO);

- OMMcaHve nopsaka NPUMEHEHUS U NPOLEAYPbl OLEHUBAHNS NS KaX40ro OLEHOYHOr0 CPeaCcTBa;
- KpUTEPUU OLIEHNBAHNSA ONS KaXA0ro OLEHOYHOro CPencTBa;

- coaepxaHume oueHO4YHbIX CpencTs, BKKOYas TpeéoBava, npegbsasndaeMble K OEencTBuAM o6y'-|a|ou4v|x09|,
OEMOHCTPUMPYEMbIM pe3yfibTataM, 3adaHns pa3/indHbIX TUMOB.

DOHLI OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLMANAUHBI (MOLYNO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOW OJ1i OCBOEHUS OUCLUMINHbI (MOLYNSA)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 00y4atowmnMcs B 0AHOM U3 ABYX BapuaHTOB (NGO B 000UX N3 HIX):
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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)

KapaneTtbsHu M.X., OpakuH C.N. Oblwasn n HeopraHuyeckast Xummst -
http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928 - ObpaszosaTenbHbIA MopTan No XMMUK -
http://www.chemiemania.ru/chemie-99.html

KapanetbsHu M.X., OpakuH C.WN. Obwas n HeopraHuyeckas xumms -

http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928 - O6pasoBaTenbHbIii NOpTan Mo XMMUK -
http://www.chemiemania.ru/chemie-99.html

HeopraHunyeckas xumus. Jlekumm ons ctyneHTos nepsoro kypca. My -
http://www.chem.msu.ru/rus/teaching/thermo/welcome.html - O6pasoBaTtenbHblit pecypc -
http://media.ls.urfu.ru/chemistry/

HeopraHnyeckas xumus. Jlekumm ons cTyaeHTos nepsoro kypca. My -
http://www.chem.msu.ru/rus/teaching/thermo/welcome.html| - OBbpasoBaTenbHblit pecypc -
http://media.ls.urfu.ru/chemistry/

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauuyeckme peKoOMeHpaumm

nekumnm KoHcnekTupoBaHwe nekuuii - CNOXHbIA BUA By30BCKOW ayAuTOpHON paboTel, Npennonararmllui
WHTEHCUBHYIO YMCTBEHHYIO OESATENbHOCTb CTyAeHTa. KOHCNEKT SABNseTcs None3HblM Toraa, korga
3anucaHo camoe CyLEeCTBEHHOE U CLENaHo 3To caMuM obyvatowmmes. He HaOo cTpemMmTbes 3anucatb
IIOCNTIOBHO BCIO Nekumto. Takoe 'KOHCMeKTMpoBaHMe' NpuHocuT Bosblue Bpeaa, 4eM nonb3abl.
LlenecoobpasHo BHa4asne NoHsiTb OCHOBHYIO MbIC/b, M3/laraeMyto IEKTOPOM, a 3aTeM 3anucartb ee.
XenatenbHo 3anncb OCYIWECTBAATL HA OOHON CTPaHMLE NMCTa UK OCTaBnsSs Mons, Ha KOTOPbIX
no3gHee, Npv caMoCcToATENbHOM paboTe ¢ KOHCMEKTOM, MOXHO CAeNnaTb OOMOHUTENbHbIE 3anncu,
OTMETUTb HEMNOHATHbIE MECTa.

KoHcnekT nekuun nyywe noapasnenstb Ha NyHKTbl, cobnioaast KpacHylo CTPOKy. 9ToMy B H0sbLIOWA
cteneHu ByayT crnocobCcTBOBaTbL BOMPOCHI MiaHa Nekuun, NpeanoxeHHble npenoaasatensim. Cneayet
obpalaTtb BHMMaHME Ha akLEHTbI, BbIBOAbI, KOTOPbIE AenaeT NeKTop, oTMeyas Hanbonee BaxHble
MOMEHTbI B IEKLUMOHHOM Martepuane 3amedyaHusamMm 'BaxkHo', 'XOpowo 3anoMHMTL' 1 T7.n. MoxHO genatb
3TO 1 C NOMOLLbBIO PA3HOLBETHbLIX MApPKEPOB NN pyYek, NOAYepPKUBas TEPMUHBI U ONpedeneHus.
LlenecoobpasHo paspaboTatb COOCTBEHHYIO CUCTEMY COKpalleHwWin, abbpeBmaTyp 1 CUMBOJIOB.
OnHako npw ganbHewern paboTe ¢ KOHCNEKTOM CUMBOJIbI JyHLWe 3aMEHUTb 0BbIYHLIMI ClIOBaMU 4J1s
6bICTPOro 3pUTENBHOMO BOCTIPUSITUS TEKCTA.

PaboTasi Han KOHCNEKTOM NIEKUWiA, Bceraa HeobxoanMo NCMONb30BaTh HE TOMBbKO YHEOHUK, HO U Ty
nuTeparypy, KOTopyto OOMNONHUTENBHO PEKOMEHO0BAN NEKTOP. VIMEHHO Takas cepbesHas,
KporoTnneasi paboTa ¢ NeKUMOHHbIM MaTepuanom rno3sonnT ryboko OBfaaeTb TEOPETUHECKMM
mMarepuanom.
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Bup pabor

MeToaouyeckme pekomeHoauum

npakTn4eckmne
3aHATNA

BbinonHeHvie nabopaTtopHbiX U NpakTMieckux paboT ocywecTBnsieTcs Ha nabopaTopHbIX U
NPakTUYECKMX 3aHSATUSIX B COOTBETCTBUM C rpadoukom yyebHoro npouecca. Ons obecneyeHus
caMocTosITeNbHON paboThl NpenoaasaTensiMm paspabaroiBaloTcs METOAUYECKME YKasaHUs no
BbINO/IHEHMIO NabopaToOPHON/NPaKTUHEecKoi paboThi.

PaboTa c nutepaTypoii, ApYrMMn UCTOYHUKAMW UHCPOPMAaLMK, B T.4. SNIEKTPOHHBIMUA MOXET
peann3oBbiBaTbCSH HA CEMUHAPCKUX U NMPAKTUYECKMX 3aHATUSAX. [laHHbIe NCTOYHMKU MHGDOpMaLUK
MoryT 6biTb NpeacTaBneHbl Ha 6yMaxHOM U/ 3NEKTPOHHOM HOCUTENSX, B TOM YICHe, B CETH
Internet. Mpenogaeatens hopMynupyeT uenb paboTbl C AaHHBIM UCTOYHUKOM MHADOpMaLIMK,
onpenensieT Bpems Ha NpopaboTKy AOKYMEHTa U (POPMY OTHETHOCTH.

Camo v B3aMMonpoBepKa BbIMOMHEHHbIX 3a4aHWi Yalle NCMoNb3yeTCs Ha CEMUHAPCKOM,
NPakTUYECKOM 3aHATUM 1 UMEET CBOEM Lienbtio NpuobpeTeHre Taknx HaBbIKOB Kak HabnoneHve,
aHann3 0TBETOB COKYPCHVKOB, CBEpKa CODCTBEHHBIX PE3YNbTAaTOB C 3TaloHaAMM.

PeleHune npobnemMHbIX 1 CUTyaUMOHHbIX 3a4a4 UCMOMb3YeTCs Ha NEKLUMOHHOM, CEMUHAPCKOM,
NpPakTUYeCKoM 1 ApYrux Buaax 3aHsaTuii. NpobneMHas/cutyaumoHHas 3anaqa LONMXHa UMETb YeTKYIo
POPMY/IMPOBKY, K HEM [ONMXHbI ObITb MOCTAB/EHbI BOMPOCHI, OTBETbI HA KOTOPbIE HEOHXOAMMO HaNTA 1
06ocHoBaTb. KprTepnu oueHKU NpaBuibHOCTU PELIEHNS NPOBNEeMHOI/CUTYaLMOHHOM 3a8a4y fOMXHbI
6bITb N3BECTHBI BCEM 00yYatowmMmcs.

nabopaTtopHbie
paboTbl

NabopaTopHble paboTbl MO XMMUK SBASIOTCS BaXHENWMM 3TanoM yuebHOro npouecca,
COBEPLUEHCTBYIOWMM TEOPETUYECKYIO U NPAKTUYECKYIO NOAroTOBKY By oylero cneuvanncTa,
NO3BONSIOT FNy6Xe W MNOMHEE BHUKHYTb B MEXAHU3M XVMWUYECKUX MPOLECCOB, (DOPMUPYIOT
Hay4YHO-TEOPETUYECKINIA N IKCMEPUMEHTATbHBI Ba3KC Kak Ans YCBOEHWS cneumnanbHbIX 3HaHUA Mo
6voxumMunm. OBbIYHO OHY NMPOBOASTCS NApPaNENbHO C U3YHEHNEM TEOPETUYECKOrO Kypca XUMum

camocTos-
TenbHas
pabota

CamocTosiTenbHas paboTa CTyAeHTOB BKItOYaET B cebs BbINONHEHNE NPaKTUYECKMX 3a0aHWUA.

Mpw BLINOAHEHUW NPAKTMYECKMX 3a4aHN CTYAEHT PYKOBOLACTBYETCS NpasuiaMm, U3N0XEHHbIMU B
onuncaHun paboTbl (onrMcaHne paboTbl NpenocTaBnsieTcsl npenoaasaTenem nnbo B aNeKTPOHHOM
BuAae, nnbo Ha TBepAOM HocuTene, Nbo B yCTHOW doopme). CaMoCToSITENbHO aHannanpyeT
Nofy4yeHHble peadynbTaTthl U AenaeT COOTBETCTBYOWME BbIBOADI.

CamocTtosiTenbHas paboTta npoeoantcst ans 6onee rnybokoro ycBoeH1Us OUCUMNANHbI, NprnobpeTeHns
HaBblKOB paboTbl C NNTEPATYPOii, LOKYyMEHTAMU, NEPBOMCTONHMKAMMN U T.M.

PekomeHaoyemasi nutepatypa cooblwaeTcsi npenoaasaTenem Ha BBOOHbIX 3aHATUAX
CamocTtosiTenbHas paboTa BkiodaeT 2 aTana:

11 - opraHM3aunoHHbIi;

201 - 3aKpenneHne n yrnybneHme TeopeTuHecKkmnx 3HaHui.

Ha nepBoM 3Tane CTyaeHT NnaHUpyeT CBOK CaMOCTOATENbHYO0 paboTy,

KOTOpas BK/O4YaerT:

- YSICHEHWE 3a4aHns Ha CaMOCTOSITENbHYO paboTy;

- noabop pekoMeH10BaHHOM NUTepaTypbl;

- cocTaBneHne nnaHa paboTbl, B KOTOPOM ONpeaenstoTCs OCHOBHbIE MYHKTbI

npencToswen NnoaroToBKN.

CocTaBneHune nnaHa OMCUMNINHUPYET U NOBbIWAET OpraHn3oBaHHOCTL B paboTe.

BTopon atan BknoYaeT HENOCPEACTBEHHYIO NOArOTOBKY CTYAEHTA K 3aHATMIO. HaumHaTb Hamo ¢
N3y4yeHnst peKoMeHOoBaHHoN nuTtepaTypbl. CTyaeHTaM peKoMeHayeTCst Nony4nTb B
BrnbnnoTe4yHo-NHIOPMALIMOHHOM LIEHTPE UHCTMTYTA y4ebHyto nnTepaTypy no AMcUMnInHe,
HeobxoauMyto anst addeKTMBHO paboTbl HA BCEX BUAAX ayAUTOPHbIX 3aHATWIA, a Takxe Onsl
caMmocTosiTeNbHOM paboTbl MO U3Y4EHUIO OUCLMNNIMHBIL. YCrnewHoe 0CBOEHWE Kypca npeanonaraet
aKkTMBHOE, TBOPYECKOE y4acTne CTyOeHTa nyTeM niaHoOMepHON, NoBceaHEeBHO paboTbl. Bonpockl Tem
Heob6x04UMO N3Y4UTb MO XPECTOMATUMHBIM UCTOYHMKAM (y4ebHUuKN, y4ebHble nocobus u np.), roe
maTepwuan nanaraetcs B Hambonee OOCTYNHOW oopMe, a 3aTeM nepexoanTtb kK bonee rnybokomy
YCBOEHWIO BOMPOCOB BbIOPaHHO TEMbI, UCNOMb3Ysl PEKOMEHAOBAHHYIO U UHYIO nuTepatypy. B
npoLecce nccnenoBaHns nUTepaTypHbIX UCTOYHUKOB PEKOMEHLYETCS COCTaBNATb KOHCMEKT, genas
BbIMUCKW C y4ETOM TEMbl U METOONYECKNX YKA3AHWIA.

B npouecce atoii paboTbl CTYAEHT AONXKEH CTPEMUTHLCS MNOHSATH U 3aMOMHUTL OCHOBHbLIE MOSTOXEHNS
paccmaTprBaeMoro Matepuana, npuMepbl, NOSICHSIIOWME ero, a Takxe pasobpartbcs B
WNMIOCTPATUBHOM MaTepuane.

B npouecce NoAroToBKM K 3aHSATUSAM pEKOMeHAyeTcs B3auMHoe obcyXaeHne MaTtepuana, Bo Bpems
KOTOPOro 3akpennsitoTcsl 3HaHWs, a TakxXe npuobpeTaeTcs NpPakTUKa B U3NOXEHUN U Pa3bACHEHUN
NOMYYEHHbIX 3HAHWI, pa3BUBAETCS peuyb.

Crpannua 8 u3 12.




IIporpamma auctmruivasl "Xumus'; 16.03.01 "Texuuueckas ¢usuka'.

Bup pabot MeTtoaunyeckue pekomeHaauum

aK3ameH MonroToBka CTyAeHTa K aK3aMeHy BK/oyaeT B cebs Tpu atana:

- camocTosiTeNnbHas paboTa B Te4eHne CeMecTpa;

- HenocpeacTBeHHas NOAroToBKA B [HWU, NPeAWEeCTByolMe 3a4eTy/aK3aMeHy Mo TeMaM Kypca.

- NOJroTOBKa K OTBETY Ha BOMPOCHI, coAepXalmecs B bunetax.

Nutepatypa ons NoAroToBKU K 9K3aMeHy pekoMeHIyeTcs npernogasartenemM n ykasaHa 8 9OPe. ns
MONHOTLI y4e6HOM NHCpoPMaLMK N ee CPpaBHEHUS NyYlie UCMoNb30BaTb He MeHee ABYX y4eOHVKOB.
CTyneHT BnpaBe caM NpuaepXmBaTbcs Nobol U3 NpencTaBneHHbIX B y4eBHMKaX TOYEK 3peHust Nno
cropHoli npobneme (B TOM 41cre OTANYHOM OT Npenonasartens), Ho NPW YCNoBMU NOCTaTOYHOM
Hay4YHOW apryMeHTauun.

OCHOBHbIM UCTOYHMKOM MOLrOTOBKM K 9K3aMeHy SIBNSIeTCS KOHCMEKT NeKUunii, rae y4ebHbili matepuran
[laeTcsl B CMCTeMaTU3NPOBaHHOM BUOE, OCHOBHbIE NMONOXEHUS ero OeTannanpyoTcs, NoaKpennsoTcs
COBPEMEHHbIMU (haKTaMu 1 MHpopMaUmMeld, KOTopble B CUNY HOBU3HbI HE BOWN B ONyHNMKOBaHHbIE
neyaTtHble UCTOYHUKW. B xolle MoAroToBKkM K ak3aMeHy CTyaeHTaM HeobxoauMo obpallaTe BHMMaHWe
He TONbKO Ha YpOBEHb 3aMOMUHAHUS, HO 1 Ha CTerneHb MOHMMAaHMWS n3naraeMblx Npobnem.

SK3aMeH NpoBoauTcs Mo 6uneTtam, oxBaTbiBalOWMM BECb NPOAEHHbI MaTepuan. 1o okoH4YaHUK
OTBETa 9K3aMeHaTop MOXeT 3aAaTh CTYAeHTY JOMONHUTENbHbIE U YTOYHSIIOWMe Bonpockl. Ha
NoaroToBKY K OTBETY Mo Bonpocam buneta ctyaeHTy aaetcs 30 MUHYT C MOMEHTA MOoNy4YeHusl UM
bunera.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOOIMM, UCNOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Moayno), BKalouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLLMOHHDBIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TexHN4YeCKOe obecnedyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MNMoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

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

KomnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIX MaTepranos.
MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 30,0POBbSI

Mpw HeobxoaMMOCTK B 0Opa3oBaTeNibHOM NPOLEcCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSTE NHpopMaLMKN 0By4YatoWmMMNCs MHBANIMAAMI U NLAMW C OFPaHNYEHHBbIMU BO3MOXHOCTSIMU 3[00PO0BbS:

- cO3[4aHne TEKCTOBOW BepcUM No6Oro HETEKCTOBOrO KOHTEHTA LS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4HbIX BnOoax 6e3 noTepwn OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHNda KOHTEHTOM C KnaBmnartypbl;

- CO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIO U3 pasHbIX MCTOYHKKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

3AE
Crpanuna 9 u3 12. Il YHH




Iporpamma muctprumasn " Xumus'"; 16.03.01 "Texanueckas ¢pusmka'.

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IOC BO n yyebHbiM nnaHom no HanpasneHunto 16.03.01
"TexHu4yeckas cpuauka" n npodouno NOAroToBkuU "duamka nnasmbl, TEMNOTEXHUKA U BOAOPOOHAS SHepreTuka".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.21 Xumuns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka

Mpodpomnb noarotoskun: Puamka nnasmbl, TENIOTEXHWKA Y BOAOPOOHAS SHEpPreTuka
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasoBatenbHOl nporpamme: 2022

OcHoBHas nuTeparypa:

1. KoposuH H.B. n ap. Obwas xumns. Teopusi u 3agaqn. CM6.: Naxb, 2014. 496 c. Pexum gocTyna:
http://e.lanbook.com/books/element.php?pl1_id=51723

2. OcHoBbl xumun: YyebHuk / B.I". MiBaHoe, O.H. Neea. M.: KYPC: H/L MH®PA-M, 2014. 560 c. Pexum goctyna:
http:/znanium.com/bookread.php?book=421658

3. AnekcaHppoBa 9.A. 1 op. AHanMTMyeckas xummns. TeopeTnyeckne OCHOBbI U NabopaTopHbIi NPakTukym: B 2 kH. KH.
1. Xummnueckne metoapl aHanunza. M.: KonocC, 2013. Pexum gocTyna:
http://www.studmedlib.ru/book/ISBN9785953207416.html

4. MeTtoamyeckoe nocobure no obuiein xumun st caMocTosiTenbHOM paboTbl cTyaeHToB. KasaHb: KI'Y, 2009. 132 c.

JononHutenoHas nuteparypa:
1. AgpaHacbes B.H. Akynosa [0.1. ®uanyeckas xmmusi. [OnekTpoHHbIR pecypc]. CIM6.: NaHb, 2012. 416 c.
Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4312
2. Masnos, H.H. Obwas n HeopraHnyeckas xumns. [9nekTpoHHbIn pecypc]. CM6.: NlaHb, 2011. 496 c. Pexum poctyna:
http://e.lanbook.com/book/4034
3. Obwas xmMus [SnekTpoHHbIi pecypc] / Monkos B.A., My3akos C.A. M. : TOOTAP-Meaua, 2010. Pexum foctyna:
http://www.studmedlib.ru/book/ISBN9785970415702.html
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.21 Xumuns

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka

Mpodomnb noarotoskun: Puramka nnasmbl, TENIOTEXHWKA Y BOAOPOOHAS SHEpPreTunka
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasoBatenbHOl nporpamme: 2022

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.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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