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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

CrpaHnua 2 n3 14.
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Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. (noueHT) KyTtbipesa M.M. (Kadbenpa HeopraHn4eckoin xummm,
Xummyeckuin nHctutyT uMm. A.M. Bytneposa), Marianna.Kutyreva@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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
Orik-2

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

- 06Wme 3aKOHOMEPHOCTM NPOTEKAHWS XUMUYECKUX peakumii B pacTBopax U TBEPLON (hase;
- OCHOBbI XMIMUYECKO TEPMOLMHAMUKMN N KUHETUKN.

JonxeH ymeTb:

- NIPUMEHATb TeopeTnyeckne 3HaHn4a o0 CTpoeHuUn, SMeHeHnUn coctaea n peaKLlI/IOHHOM cnocobHocTn pearnpyowmnx
BewecTB A5 npenckasaHua ocobeHHocTel npoTekaHns peaKLu/l|71, cocTtaBa, CTpoeHua n CBOWCTB NPOLOYKTOB;

- nonb3oBaTbcs [eprnoanyeckor CNCTEMON.

JonxeH Bnanetb:

- HaBbIKAMW XMMWYECKOr0 SKCMEPUMEHTA C Y4ETOM NpaBuni TEXHUKN 6e30MacHOCTM NPU UCNONb30BaAHMN XUMUYECKMX
peakTBOB, aHanM3a pPe3yNbTaToB OMbITOB U (POPMYINPOBaHNS 0B0CHOBaHHbIX BbIBOAOB.

JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb:!

BnaneTb OCHOBHbIMU KOMMETEHLUUSMUN

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (mogynb) BKNtoYeHa B pasgen "B1.6.09 OucunnanHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpasosatenbHoi nporpammel 05.03.04 "TmopomeTteoponorus (Meteoponorus)" n oTHocuTtcsl K 6a3oBoi
(0bwenpodeccnoHanbHo) YacTu.

OcBauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 54 yaca(oB), B TOM 4ucne nekuum - 36 4yaca(oB), npakTnyeckme 3aHsTus - 18 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTa - 18 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMNVHBL: 3K3aMeH B 1 cemecTpe.

4. CopepXxaHue oUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW U CaMOCTOsITENbHOMN paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,

Paspnenbl oucuunnvHbl / NX TPYyAOEMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHole
Jlekumn 3aHATUSA paboTbl

Tema 1. OCHOBHbIE MOHATUSA U
1. |3akoHbl XxMun. OCHOBHbIE KNacchl 1 2 2 0 1
HeopraHn4eckux coeaMHeHNn.

3AE
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Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 2. KBaHTOBO-XMMUYECKOE
2. lornucaHune CTpoeHNs aTtoma. 1 2 2 0 1
CTpoeHune aneKTPOHHbIX 06ono4ek
Tema 3. lNeproamyecknii 3akoH,
3. [nepuoanyeckas cuctema O.U. 1 2 2 0 1
MeHgeneesa
Tema 4. BeeneHne B COBpEMEHHbIE
4. |T€OPUM XMMUYECKOW CBA3MN. 1 5 5 0 1
" |IMexmonekynsipHble B3aMMOOEeNCTBUS
Tema 5. SHepreTuka XuMnM4eCcKunx
5 |npoueccos. 1 2 2 0 1
Tema 6. Xummyeckas KUHeTuka v
6. paBHOBeCUe 1 2 2 0 1
Tema 7. lucnepcHble CUCTEMBI.
v KoHOeHcuMpoBaHHOE COCTOSHME 1 4 2 0 2
" |BewecTsa. PacTeopbl 1 peakuun B
BOAHbIX pacTBopax
Tema 8.
8. |OKMcnMTENbHO-BOCCTAHOBUTENbHbIE 1 2 2 0 1
npoveccsl
9. |Tema 9. KoMnnekcHble COeaUHEHNS 1 2 2 0 1
Tema 10. Obwwe ceolicTea
3NEMEHTOB rMaBHbIX NOArPynmn
10.|lMepuoamnyeckoin cuctemsl O.U. 1 2 0 0 1
Mengneneesa. Booopog v ero
COEVHEHNS.
Tema 11. Obwwue ceoiicTBa METANSIOB.
11 OnemeHTbl |A rpynnbl: IMTWIA, HATPWIA, 1 5 0 0 y
‘[kanuia, pybuania, ueauii.
Tema 12. SnemeHThl lIA rpynnbi:
12.|6epunnunii, MarHuii, Kanbuui, 1 2 0 0 1
CTpOHUWMIA, 6apuii
Tema 13. SnemeHTsl 1A nogrpynnebi:
13.|60p, antoMUHWIA, rannunii, UHOWIA, 1 2 0 0 1
Tannumn
Tema 14. Obwwe cBolicTea
14 [HémeTannos. OnemenTbl IVA rpynnbi: 1 > 0 0 1
‘lyrnepon, KpeMHuin, repMaHuia, 0noso,
CBUHeL,
15 Tema 15. SnemeHTbl VA rpynnbl: a3ot 1 > 0 0 1
‘|, docpop, noarpynna mblwbaka
16 Tema 16. SnemeHTol VIA rpynnbi: 1 > 0 0 1
‘[kmcnopog, cepa, nogrpynna ceneHa.
17 Tema 17. SnemeHTsl VIIA rpynnbi: 1 > 0 0 1
‘|dpTop, xnop, noarpynna 6poma
Ntoro 36 18 0 18

4.2 CopepxaHue aucUUMNIUHLI (MOBYNS)
Tema 1. OCHOBHbIE MOHATUSA U 3aKOHbI XUMUWN. OCHOBHbIE K/1TaCCbl HEOPraHUYECKUX Coe AUHEHUN.

CtpaHnua 4 13 14.
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OcHoBHble noHATMSA xuMmKn. AToM. Monekyna. XuMnyecknii anemeHT. I30TONHbI COCTaB XMMUYECKMX IEMEHTOB.
[MpocToe 1 cnoxHoe BewecTBo. XMMNYECKNIA 9KBUBANEHT, 3aKOH 3KBMBANEHTOB. ArperatHoe COCTOSIHVE BewecTsa.
XapakTepHble 0COBEHHOCTY PasNMYHbIX arperaTHbiX COCTOSHWI BelecTBa. TeMnepatypHbIe YCNoBUS UX
cylwecTtBoBaHms. [1oHATUE 0 CTaHAAPTHbIX YCNoBMAX. [[a3oBble 3aKoHbl. OCHOBHbIE KACChl HEOPraHU4YeCcKmX
COeIMHEeHWI; OKCUAbl, TMAPOKCMabI, KUCNOTbI, conu. Knaccudmkauus, nonyyeHne, XuMmnyeckne peakuumn, MonekynspHbole
1 rpagonyeckne qoopmyrbl.

Tema 2. KBaHTOBO-XUMMYECKOE ONUcaHue CTpOeHuns aTtoma. CTpoeHMe ANIEKTPOHHbIX obonouyek

VcTopusa passutus npencraBneHnii o cTpoeHmmn atoma. Teopust bopa. BonHoBas Teopusi CTpoeHns atoma.

L BoiicTBEHHas Npupoaa anekTpoHa. MpuHUMN HeonpeaeneHHoCTU. [MoHSTUE 06 9NeKTPOHHOM obnake. SNeKTPOHHas
nnoTHOCTb. PagmanbHoe pacnpeneneHne aneKTPoHHOM NIOTHOCTM OKONO s4pa atoMa BoAopoaa B OCHOBHOM U
BO30y>X1leHHOM cocTosiHUMSIX. [oHsATHE 0 panunyce atoma. KBaHTOBbIE YMCNA Kak XapakTepUCTUKM COCTOSIHUS 3NEKTPOHA
B aTOMe. S-, p-, d-, f- 3NeKTPOoHbI. [MOHATMA: SHEPreTU4ecknin ypoBeHb, NOOYPOBEHb, SNEKTPOHHDbIA CNON, 9NEeKTPOHHAsN
obonouka, atoMHas opbutans (AO). MpuHumn MNMaynm n eMKOCTb 3NeKTPOHHbIX 06onoyek. MpaBnno XyHaa n nopsnok
3anoNHeHNs aToMHbIX opbuTtaneit. Mpasuna KneukoBckoro. CTpoeHUe 3NeKTPOHHbIX 060104EK aTOMOB 3/1EMEHTOB.
OKpaHnpoBaHve 3apaaa aneKTpoHamm. PPEKT MPOHNKHOBEHUS SNEKTPOHOB K S4pY.

Tewma 3. NMepnoanyeckuinn 3akoH, nepuoaundeckas cuctema [.U. MeHpeneeBa

Mepuoanyeckuii 3akoH. Meproanyeckas cuctema. OCoBEHHOCTU 3aMNONHEHNS 3NIEKTPOHAMU aTOMHbIX opbuTanei n
(POPMUPOBaHMS NEpUOLOB. s-,p-,d-,f-OnemMeHTbl 1 ux pacnonoxeHve B nepuoanyeckoli cucteme. Ipynnel. Mepuoas.
"naBHble 1 NOBOYHbIE NOArpPYyNMbI.

Meproan4HOCTbL CBOCTB atoMOB. Paauycbl atoMoB 1 MOHOB. OpbutanbHbie 1 3ddeKTUBHbIE paanychl. KoBaneHTHbIe,
BaH-Oep BaanbCcoBble, METANNINYECKMNE N MOHHbIE paaunycCbl. VI3MeHeHre aTOMHbIX U MOHHbIX paanycoB no nepuoaam u
rpynnam. SdppekTbl d- u f- cxartnsa.

NoHnsaumoHHble noteHumansl. dakTopbl, ONpeaensowme BeNMyYnHy MOHN3aUMOHHOro noTeHumnana. MiameHeHve
BE/IMYMH MOHU3ALMOHHBIX MOTEHLMANOB U PaanycoB Mo nepuoaam u rpynnam. CpoLCTBO K 91eKTPoHy. dakTopbl,
onpenenstowme BenmyHy CPOACTBa K 3NeKTPOHY. VIaMeHeHne BeNIMYMH CPOLCTBA K 9M1EeKTPOHY N0 Nepuoaam 1 rpynnam.
MoHsITMe 06 anekTpooTpuuaTenbHoCTK anemeHToB. LWkana MonvHra. ViameHeHne BeNUYMH 3NeKTpooTprLaTensHOCTM
3/1EMEHTOB M0 NepMoaam 1 rpynnam.

MeproanyHOCTb XMMNYECKMX CBOWCTB 3NIEMEHTOB, MPOCTbLIX BEWECTB 1 XMMUYECKNX COELMHEHWIA. I3MeHeHne
BA/IEHTHOCTU NO Nepuoaam u rpynnam. IameHeHve CBOMCTB 3NIEMEHTOB MO NEPUOLAM U rpynnaM B 3aBUCUMOCTH OT
CTPYKTYpbl BHELHUX U NMPELBHELHNX 3N1EKTPOHHBIX 060N04EK 1 paanycoB aToMOB. VI3MEHEHNE XUMNYECKOW aKTUBHOCTM
METaNNO0B 1 HEMETANNOB MO Nepuoaam u rpynnam. VIameHeHne KNCNOTHO-OCHOBHbIX CBOWCTB OKCMOOB U FMAPOKCULOB MO
nepviofam v rpynnam.

Tema 4. BeepneHue B COBpeMeHHble TeOpUU XMMUYECKOWN CBA3MU. Mexmonel(ynﬂprle B3aMMOLOEeNCTBUA

BaneHTHOCTb XMMNYECKNX SNIEMEHTOB. |/|CTOpI/I9I Pa3BUTUA NMOHATUA BANEHTHOCTW. PasnuyHble TPAKTOBKWU NMOHATUA
BaneHTHOCTN B cospemeHHon XnMnn. BaneHTHOCTbL ¢ No3uummn Teopun BC. BaneHTHOCTb S-,p-,d-,f -9J/IEMEHTOB.
lMocTosiHHasA 1 nepemMeHHas BaleHTHOCTI. BaneHTHOCTb 1 cTeneHb OKUCNIEHNS aTOMOB 3/IEMEHTOB B UX COEONHEHUSIX.

OcHoBHbIE 0COBEHHOCTY XMMUYECKOr0 B3aMMOLENCTBUS (XMMUYECKOM CBA3M) U MexaHW3M 06pa3oBaHns XMUYECKOM
cBA3W. HacbllwaeMocTb U HanpaBNeHHOCTb XMMMYECKoM cBsian. KBaHTOBOMEXaHMYeckas TpakToBKa MexaHnama
06pa3oBaHns CBA3M B MONEKYNE BOAOPOAA.

OCHOBHbIE TUMbI XMMUYECKOW CBS3W: KOBaNEHTHas (HenonsipHas u nonsipHas), MoHHas, metannuyeckas. OCHOBHble
MonoXeHus Teopun BaneHTHblx ceszelt (BC). OcobeHHOCTV 06pa3oBaHmMsl CBSI3ei Mo AOHOPHO-aKLEeNnTOPHOMY
MexaHm3my. MHoroueHTpoBas CBS3b.

KonuyecTeBeHHble XapakTepucTukm XMMmn4ecknx ceaseii. Mopsnok ceasun. SHeprus cBAsn. [nvHa cBa3n. BaneHTHbIN
yron. SdeKTUBHbIE 3aPSabl XUMUYECKN CBA3@HHbIX aTOMOB U CTENEHb MOHHOCTM CBA3U. CTeneHb MOHHOCTM CBA3U Kak
GOYHKLMSA pa3HOCTM 3NeKTPOOTPMLATENBHOCTM B3aUMOLENCTBYIOWMNX aTOMOB.

LnnonbHbl MOMEHT cBSA3W. [IMNONbHbIA MOMEHT MHOFOATOMHOM MOEKy bl. PakTopbl, ONpeaensowme BennynHy
OMNONBbHOrO0 MOMEHTA MHOrOATOMHO MONEKYIbI.

KoHuenums rmbpnamsaumm aToMHbIx opbutanei n NpocTpaHCTBEHHOE CTPOEHME MONEKYN U MOHOB. OCOHEHHOCTM
pacnpeneneHnst aNeKTPOHHOM NIOTHOCTY rMbpuaHbIX opbuTtaneii. MpocTtenwme Tnnbl rMbpuamsaumn: sp, sp2, sp3,
sp3d2. Mmbpnansaums ¢ y4acTmeM HenoLeneHHbIX 3NEKTPOHHBIX Nap. MpocTpaHCTBEHHASA KOHGIUrypaums MONeKyn u
noHoB Tnna AX, AX2 ,AX3 ,AX4, AX5, AX6

BnnsHne oTtankneaHns SNeKTPOHHbIX Nap Ha MPOCTPaHCTBEHHYIO KOHAUIypaLmio MONeKyn.

Teopusi monekynsipHbix opbutaneii (MO). OcHoBHble nonoxeHus Teopun MO. DHepreTuydeckas anarpamma.
CessbiBatowme n paspbixngowme MO. SHepreTnyeckme gnarpammbl MO oByXaTOMHbIX MONIEKY 3IEMEHTOB 2-T0
nepwoga. [l - n I-MO. OTHocuTENbHAS YCTONUMBOCTE ABYXaTOMHbIX MONEKYN 11 COOTBETCTBYIOLIMX MONEKYNSPHBIX VIOHOB.
CpasHeHue Teopuin BC n MO.

BonooponHas cesisb. MNprpona BOLOPOLHON CBA3U, €€ KONMYECTBEHHBIE XapakTepUCTMKK. MeX- 1 BHYTpUMONEKYNSipHas
BOLOpOAHas CBs3b. BonoponHas cBsA3b Mex oy Monekynamm qoTopoBoLopoAa, BOAbI, aMMmaka.

Me)KMOJ'IeKyJ'Iﬂ PHble B3au MOLENCTBUS.

Tema 5. 3Hepr9TV|Ka XUMUYECKUX NpoLeccos.

OcCHOBHbIE 3a8a4¥ XMMNYECKOW TepMoaNHaAMUKN. Onpe,ueneHme I'IpVIHLI,I/II'IVIGJ'IbHOVI BO3MOXHOCTW N NONMHOTbI
npoTekaHns XNMNYECKOW peakuunn. BoamoxHocTn NpaKkTn4eckoro ocylecTBneHns XNMNYECKON peakunn.
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Xumnueckas cuctema. BHyTpeHHsIs sHeprus cucteMmbl. ViameHeHue BHyTPEHHEN SHEPrUM B XO4E XMMUYECKIMX
npeepauleHmii. NMoHsaTre 06 sHTanbnn. COOTHOWEHNE SHTANBMU U BHYTPEHHEN SHEPrun cuctemsl. IaMmeHeHne
SHTaNbMUK B XO4€ XMMUYECKOro npeepailenvst. CtaHoapTHas sHTanbnus obpasoBaHns BelwecTs. 3akoH [ecca.
BnusiHne TemMnepaTypbl Ha BENUYMHY U3MEHEHUS SHTaNbNUM peakumn. VIaMeHeHrne sHTanbnmmn u HanpaeneHue
npoTekaHus peakumn. SHTponus. dHeprus Mmb6ca.

Tema 6. XMMuueckasi KNHETUKa N paBHOBecUe

["OMOreHHble 1 reTeporeHHble peakumn. MNoHATME O CKOPOCTU XMMUYECKOW peakummn. 3akoH OencTBns Macc. PakTopbl,
onpegensiowme CKopocTb XMMUYECKON peakunn. KOHCTaHTa CKOPOCTU XMMNYECKON peakunu.

BnusiHne TeMnepaTypbl Ha CKOPOCTb XUMUYECKOU peakuun. TemnepaTtypHblii KO3GMULIMEHT CKOPOCTU. DHEprus
akTyBaumu. dakTopbl, ONPenensowme BeNMUYHY 3Heprum akTueaummn. SHeprus akTBaumMm n CKOPOCTb peakLuu.
MepexoaHoe COCTOSIHUE UM aKTUBUPOBAHHLIV KOMIIEKC.

Obpatumble 1 HeoBpaTUMblE XMUYECKUE peakLmn. XuMmyeckoe paBHoBecre. KOHCTaHTa XMMUYECKOro paBHOBECHS.
Casur xumnyeckoro pasHosecus. MNpuHuun Jle Wartense.

Tema 7. OucnepcHbie cuctembl. KoHOEeHCMpPOBaHHOE COCTOsIHUE BelecTBa. PacTBopbl U peakuum B BOAHbIX
pacTBopax

IuncnepcHble cuctemsl. ICTUHHBIE pacTBopbl. TBepAble pacTBopbl. [[pyboancnepcHble cuctembl. CycneHanm. dMynbCuu.
KonnovngHble pactsopbl.

PactBopeHue kak gonsunko-xummydeckuii npouecc. Ocobble CBOMCTBA BOAbI KAk pacTBOpUTENs. PacTBOPYMOCTb BELLECTB.
PactBopeHue TBepAabIX, XUOKMX U ra3006pa3HbiX BEIWECTB. BnnsHne Temnepatypbl, 4ABNEHUS Y MPUPOAbI BELWECTB Ha
WX B3aUMHYIO pacTBOprMOCTb. Cnocobbl BbIpaXXEHNS COCTaBa PacTBOPOB: MACCOBAS A0NS, MOMSIPHOCTb, SKBMBANEHTHAs
KOHLIeTpauws, MONSINbHOCTb, MOMSIpHAs LONS.

dnekTponuTudeckas auccoumaums. BnnsHve npupodbl BelwecTsa Ha ero cnocobHOCTb K 3NeKTPONUTUYECKON
Iuccounauum B BogHoM pacteope. MexaHuam auccoumnauunn. Mmaparaums noHos B pacteope. OCHOBAHUS U KUCNOThI C
TOUYKM 3PEHMS TEOPUM INEKTPONUTMYECKON anccoumaumm. CunbHble 1 cnabble anekTponuthl. CTeneHb auccoumnaumnm
anekTponutos. dakTopsbl, onpeaensolme cteneHb auccounaumn. OCHOBHbIE NPeACTaBNEHNS TEOPUN CUNbHBIX
3NeKTPONUTOB. MICTUHHAA 1 Kaxyllascs cTeneHn amccoumanmm B pacTBopax CUNbHbIX anekTponuTos. KoHueHTpaums
MOHOB B pacTBope 1 aKTUBHOCTb. PaBHOBecue B pacTeopax cnabbix anekTponutos. KoHcTaHTa avccoumaumm. Paktopsl,
BMSIIOLNE HA BENUYMHY KOHCTaHThI Anccoumnaumnn. CBs3b KOHCTaHTbI AUCCOUMaLUM CO CTEMEHbIO Anccoumaumnn. 3akoH
pasbasneHus.

Ownccounauns sogbl. KoHcTaHTa gnccoumaumn. VioHHoe nponsseneHve. BnnsHue temnepatypbl Ha guccoumaumio
BoIbl. BonoponHbiii nokasatenb. MNoHsTMe 0 BydpepHbix pacTBopax. TpyLHOPaCcTBOPUMbIE 3NEKTPONUTLL. PaBHoBecue
mMexdy 0CafKoM W HaCbIWeHHbIM pacTBoOpoM. [TpousseneHune ( KOHCTaHTa) pacTBOPMMOCTH.

Moponus coneir. MMaponns coneii No KaTMoHy 1 No aHMoHy. MexaHuam rugponunsa. MonekynsipHble 1 MOHHbIe
ypaBHeHusi rmaponmaa coneii. CteneHb rugponunsa. KoHcTaHTa rugponvaa.

Tema 8. OkucnuTenbHO-BOCCTaHOBUTE/bHbIE NMPOLLECCHI

Xumnyeckas cBsi3b B KOMMIEKCHbBIX COEANHEHNSX 1 0COBEHHOCTM X CTPOoeHUs. KoopanHaLmMoHHas HeHaChIWEHHOCTb
aTOMOB 1 BO3MOXHOCTb 06pa30BaHUSI KOMMIEKCHbIX (KOOPANHALMOHHBIX COeMHEHMiA). COcTaB KOMMNEKCHBIX
COEeOUHEHNI. BHEWHSIS 1 BHYTPEHHSIS1 KOOPAMHALMOHHbIE cdoepbl. KAaTMOHHbIE, aHVOHHBIE U HENTPANbHBIE KOMMIEKCHI.
HomeHknaTtypa KOMNnekcHbIXx coemHeHunid. TunuyHble koMmnnekcoobpasosartenu. KoopanHaunmoHHoe Ynucno
komnnekcoobpasosatens. TunnyHble nuraHabl. dakTopel, onpeaensowme cnocobHOCTb MONEKYN 1 MOHOB BbICTYNaTh B
kayecTBe nurannos. MoHO 1 nonuaeHTaTHble nuraHabl. NpPocTpaHCTBEHHAs KOHAPMIypaLmst KOMMIEKCHbIX MOHOB.
Mbpuaonsauus aToMHbIx opbuTtaneli KomniekcoobpasoBatens 1 NPOCTPAHCTBEHHAS KOHGUIypaLns KOMMIEKCHOTO
MoHa.

Junccounaums KOMNNeKCHbIX MOHOB B pacTeope. KoHCTaHTa HecTokocTun. PakTopbl, onpeaensiowmne ycTohymBoCcTb
KOMMNEKCHbIX MOHOB B pacTBope.

Tema 9. KomnnekcHble coeguHeHuns

XuMunyeckas CBsi3b B KOMMIEKCHbBIX COEANHEHUSIX 1 0COBEHHOCTM X CTpoeHUs. KoopanHaumoHHas HeHaChIWEHHOCTb
aTOMOB 1 BO3MOXHOCTb 06pa30BaHUSi KOMMIEKCHbIX (KOOPAUHALMOHHBIX COeMHeHMiA). COcTaB KOMMNEKCHBIX
COeOUHEHNI. BHEWHSIS 1 BHYTPEHHSIS KOOPAMHALMOHHbIE cdoepbl. KaTMOHHbIE, aHWOHHBIE U HENTPANbHBIE KOMIIEKCHI.
HomeHknaTtypa KOMNnekcHbIx coemHeHunid. TunuyHele koMmnnekcoobpasosartenu. KoopanHaunMoHHoe Ynucno
komnnekcoobpasosatensi. TunnyHble nuraHabl. PakTopel, onpeaensowme cnocobHOCTb MONEKYN Y MOHOB BbICTYNaTh B
kayecTBe nurannos. MoHO 1 nonuaeHTaTHble nuraHabl. NpocTpaHCTBEHHAs KOHAPMIypaLmst KOMMIEKCHbIX MOHOB.
Mbpuaonsauus aToMHbIx opbuTtaneli komninekcoobpasoBatens 1 NPOCTPaHCTBEHHAS KOHJIUIypaLns KOMMIEKCHOTO
MoHa.

Juccoumaums KOMNNEKCHbIX MOHOB B pacTBope. KoHCTaHTa HecTolikocTu. PakTopbl, onpeaensiowmne ycTolnymBocTb
KOMMIEKCHbIX MOHOB B pacTBOpeE.

Tema 10. O6LLMe CBOMCTBA 3/IEMEHTOB IMaBHbIX noarpynn Mepuonuueckon cucremsl O.U. MeHpoeneesa.
Bopopon n ero coeauHeHus.

3aKOHOMEPHOCTM B UBMEHEHNW 3NEKTPOHHON KOH(UIypaLmMn, BENNYMH PaLnyCcOB, SHEPTMN NOHN3ALMUN aTOMOB
9NEMEHTOB rnaeBHbix noarpynn Mepuoanyeckoin cuctemsl .M. MeHneneeesa, SdphekT BTOPUYHON NEPUOLNYHOCTM 1
€ro BIMSIHNE Ha XMMUYeckme 1 puanyeckue cBONCTBa NPOCTbIX BewecTs anemeHTos IIIA-VIIA noarpynn n nx
COeVHEeHWIA.

am PAEKTPOHHBH
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Obuwas xapakTepucTtuka sogopona. PopMbl HAXoXOEHUS Bogopoaa B npmpone. Cnocobbl nonyyYeHns cBo6oaHoro
Bomopoaa. NonoxeHne Bogopoaa B nepmoamndeckoi cucteme. CtpoeHne atoma. BaneHTHOCTb 1 CTENEHb OKMCNEHNSA
aToMOB. XapaKTep XMMMUYECKUX CBSI3eil B coeanHeHusIX. YcnoBus obpasoBaHns 1 cylectsoBaHns noHos H+ H- ,H3O+.

duranyeckne 1 XuMMyeckre CBoicTea Bogopoaa. Boaopos kak BocctaHoBuTeNb. BoccTaHoBUTENbHAS CNOCOBHOCTD
aToMapHOro 1 MOneKynsipHoro Bofopona. Baammopaenctere Bogopoaa c Metannamm 1 Hemetannamu.

MpuMeHeHVe Bogopoaa. Booopon kak nepcnekTMBHOE roptoyee.

Mepokcma Bogopona. CtpoeHme monekynbl. [lonydeHne. YcTonumBoctb. OKMCANTENBHO-BOCCTAHOBUTENBHBLIE CBOWCTBA B
paanuyHbix cpenax. lNMprmeHeHne.

rI/I,EI,pI/I,D,bI. Tunbl rmopnaoB: NOHHblE, KOBAaNEHTHbIE, MONMMMEpPHbIE, HECTEXMOMETPUNYECKNE.
Bopa. MaccoobmeH Bofopoa B Npupoae.

Tema 11. O6wme cBOMCTBA MeTam1oB. dneMeHTbl |A rpynnbl: NATUIA, HATPUIA, Kanuin, pyenauin, Lesui.

MeTannbl B neproanyeckoin cucteme. Knaccmdprkaums MeTannos no Ux (om3nyeckum 1 XMMUYEeCKUM CBOMCTBaM.
BnusiHme aHeprum KpucTannmMyeckomn CTpyKTypbl Ha ouamndeckme (TemnepaTypa NnaBneHns u KUneHms,
3NeKTPONPOBOAHOCTL) U XMMUYeckme (B3aMMOIeNCTBME C BOAOM, KACNOTaMK, LieniodaMm, HemeTannamm) cBoicTsea
meTannos. Kopposusi MeTansnos.

OnemeHTbl |A rpynnbl: nUTWIA, HATPWUIA, Kanuid, pybuanii, Lesunin. 3aKOHOMEPHOCTU B U3MEHEHWN 3NIEKTPOHHOM
KOHCDUrypauum, BENNYMH pagnycoB, SHEPrM NOHN3ALMMN aTOMOB, XapakTePHbIX CTeMNeHel okucneHns atomos. Ocoboe
nonoxeHue nuTus. HaxoxaeHve B NpMpoae 1 nNofyYyeHne WenoyHbIX MeTannos U3 NPUPOLHbLIX COeANHEHWIA.
Dr3nyeckne N XMMMYeCKe CBOMCTBA NPOCThIX BelwecTB. OCOBEHHOCTN B3aVMOAENCTBUS WENOYHbIX METANIOB C BOLOW B
pagy nMTUiA - ue3nii. 3aKOHOMEPHOCTU B CTPOEHWM U CBOMCTBAX (TEPMMYECKas YCTOMYNBOCTb, KUCNIOTHO - OCHOBHbIE
CBOWCTBA ) OCHOBHbIX TUMOB COEAMHEHNIA: OKCUAOB, NEPOKCUIO0B, KapOOHATOB, MMAPOKCULOB 1 FranoreHaoB.
MNpuMeHeHVe WenoyYHbIX MeTanios u X COeANHEHNIA.

Tema 12. dnemeHTsli lIA rpynnbi: 6epunnuin, MarHui, KanbLuuin, CTPOHLUIA, 6apuit

OnemeHTbl IA rpynnbl: 6epUAnnia, MarHnia, KanbLuii, CTPOHLWA, Hapuii. 1ameHeHne aneKTPOHHOI KOHdUrypauuu,
BENNYMH PaaMyCcOoB, SHEPT WA NOHM3ALIMN aTOMOB, XapakTepHbIX cTerneHein okucneHus atomoB. Ocoboe NonoxeHue
(amogpoTepHoCTb) Bepunnusi. HaxoxaeHue B NpuMpoae v noslydeHne NpocTbiX BEWECTB M3 MPUPOAHBIX COeAUHEHWIA.
DU3NYECKNE N XMMMUYECKME CBOMCTBA NPOCTLIX BewecTB. OKCuabl U rmapoKCUAbl: CTPOEHNE N KUCNOTHO-OCHOBHbIE
ceoiicTea. Conu anemeHToB IIA rpynnbl. MNprMeHeHne Bepunnunsi, MarH1s U 3NEMEHTOB NOAFPYMMbl KanbLKs.

Tema 13. dnemeHTh! llIA noarpynnbl: 60p, aNOMUHUIA, rannuin, UHAWNA, TANNUA

AnemenThl 1A noarpynnbl: 60p, anflOMUHWIA, FanAni, UHAWRA, TaNni. 3aKOHOMEPHOCTY B M3MEHEHWMN 9NIEKTPOHHOM
KOHCUrypaLumm, paanycoB, SHEpPruii MOHN3aLMUK, XapaKTePHbIX CTENEHE OKMCNEHNs aTOMOB. HaxoxaeHue B Npupose,
nonyyeHve, PU3NYECKME 1 XMMUYECKE CBONCTBA NPOCTbIX BEWECTB. 3aKOHOMEPHOCTU B CTPOEHUM 1 CBOMCTBAX
(TepMuyeckas yCcTonunBOCTb, KUCNOTHO-OCHOBHBIE U OKUCNNTENBHO-BOCCTAHOBUTENbHBIE CBOWCTBA) COEANHEHWI B
CTENEeHV OKNCNEHNS +3: OKCWAbI, FMAPOKCUAbI, ranoreHnabl. BooopoaHble coenmHeHns 6opa: OCHOBHbIE 3N1EMEHTbI
CTPYKTYpbl, CTPOEHMNE, 3aKOHOMEPHOCTM B CBOMCTBAX. YCTOWYMBOCTb, OCOBEHHOCTM CTPOEHMSI, (PU3NYECKME 1
XMMUYecKme cBoicTaa kucnot 6opa. MpumeHeHne 6opa, anmoMUHUS, ranaus, UHOUS, TS U UX COeAUHEHWI

Tema 14. O6wme cBOWCTBa HeMeTannoB. AnemeHThl IVA rpynnbl: yrnepon, KpeMHUiA, repMaHuiA, 0ONI0BO, CBUHELL.
Obuwwe dor3nNYecKmne N xMMmyeckne CBoMCTea HeMeTasnos.

OneMeHThl IVA rpynnbl: yrnepoa, KpeMHWUiA, repMaHunii, onoBo 1 cauHel,. ObLlas xapakTepucTimka aNeMeHTOB:
3aKOHOMEPHOCTW B U3MEHEHUN 3NEKTPOHHOWM KOHAMIypaumm, paanycoB, 3HEPrUl MOHN3ALUN, XapaKTEPHbIX CTEMNEHEN
OKMUCNEeHNs aTOMOB, CPOACTBO K 9NEKTPOHY, anekTpooTpuuatensHoctb. OcobeHHocTn kaTteHaumn B psiay C-Si-Ge-Sn-Pb.
OcobeHHocTun yrnepoda. MpupoaHole coeanHenus C, Si, Ge, Sn, Pb, npuHUMNbl nony4yeHns NpocTbixX BewecTs. Tumbl
CTPYKTYP 1 0OCODEHHOCTU XMMMNYECKO CBSI3M B TBEPbIX MPOCTLIX BELECTBAX.

AnnoTporHble MoauduKaumMu yrnepoga: anmas, rpagout, kapbuH, gpynnepensl (C60, C70 1 T.4.) - NONMMOPEHBLIE (POPMbI
yrnepona, rpadoeH, yrnepoaHble HaHOTPYyOKN. 3aKOHOMEPHOCTM N3MEHEHNSI (PU3NYHECKUX Y XMMUYECKUX CBOWCTB
MPOCTbIX BEWECTB: B3anMoAencTaue ¢ pa3baBneHHbIMW 1 KOHLEHTpUpoBaHHbIMK pacteopamu HCI, HNO3, H2S04,
NaOH, metannamu n Hemetannamu. CoennHeHmns skntodeHuns. Okemabl yrnepoga CO n CO2 : nonyveHne, CTPOeHUe,
domamnyeckmne n xmmmdeckne (s3ammogenctene ¢ H20, metannamm, OKUCNNTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA)
cBolicTBa. YronbHas kucnota u kapboHatbl. Okcoxnopuapl yrnepona.

erMHI/II7IZ ocobeHHOCTU 9NEKTPOHHOr0 CTPOEHUS, PU3NYecKne n Xmmmniyeckne CBOWCTBa KPpeMHUs. HaxoxneHune
KpeMHusa B npupone, OCHOBHblE TUMbl CTPYKTYP CUNNKATOB. Okcunapl KpeMHu4d, KpeMHueBas Kucnorta n ee conu.

dunanyeckne n XmMm4eckne CBOMCTBa repmaHmns, onosa n cenHua. KpemHuii n repmaHuii - nonynpoBOaHWKN.
3aKOHOMEPHOCTN B U3MEHEHWM CTPOEHMNS N XUMUYECKNX CBONCTB OKCMA0B 1 rugpokcnanos Ge-Sn-Pb (tepmnyeckas
YCTONYMBOCTb, KNCIOTHO-OCHOBHbIE N OKUCIINTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA).

I'IpMMeHeHme NPOCTbIX BEWECTB N OCHOBHbIX XUMUYECKUX COeVHEHWI: OKCNOO0B, rmgpokcnaos, rmopmnaoos,
XanbkoreHmnnos, Kap6I/I,D,OB n cnnmunnos, Kap60HaTOB N CUNNKATOB.

MurpaumoHHbIv LnKn yrnepoaa.
Tema 15. nemeHTbl VA rpynnbi: a3oT , pocchop, noarpynna mMbillibsKa
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OnemeHTbl VA rpynnbi: a30T, pOCcgpop, MbllWbsK, CypbMa, BUCMyT. ObLas xapakTepucTka 3NIEMEHTOB: 3aKOHOMEPHOCTM
B U3MEHEHUMN 3NEKTPOHHOW KOHAPUIypaLum, pagnycoB, SHEPTUA MOHM3ALUN, XapaKTEPHbIX CTEMEHEH OKUCNEHNS
aTOMOB, CPOJLCTBO K 3/1EKTPOHY, 3NEKTPOOTPULATENBHOCTb. XapaKTep XMMUYECKNX CBS3E B COeAUHEHNSX. IaMeHeHre
METaNNMYecKoro 1 HEMeTaNIMYEeCKOro xapakTepa 91eMeHToB No rpynne. PopMbl HAXOXAEHNS SNIEMEHTOB B MPUPOLE.
MpYHLMMBI NONYYEHNUS 1 MPUMEHEHUS MPOCThLIX BEWECTB.

A30T: 0COBEHHOCTM CTPOEHUS, XUMUYECKAS CBS3b B MONEKYNE a3oTa ¢ noauuuii Teopum BC n MO. dusnueckme
CBOWCTBa a30Ta, peakLMoHHasi crnocobHOCTb MONEKYNISIPHOIO 1 atoMapHoro asota. Okeupbl asota (1,2,3,4,5). CtpoeHune
monekyn. OTHOWeHWe K BOAe, KUCNOTaM U1 wenoyaM. TOKCMYHOCTb OKCMAOO0B a3oTa. BnmaHme Ha okpyxatouyio cpeny.
AsoTncTas kucnota. CTpoeHvne ee MoneKkynbl U HUTPUT-NoHa. HUTpuTtbl. OKMCANMTENbHO-BOCCTAHOBUTENbHbIE CBOMNCTBA
KUCNOTbI U HUTPUTOB. TOKCUYHOCUTb HUTPUTOB. A30THas kucnota. CTpoeHne MoneKysbl a30THOW KUCNOTbI U
HUTpaT-uoHa. OKUCNNTENbHbIE CBONCTBA KOHLIEHTPUPOBAaHHON 1 pa3baBneHHol a3oTHOW K1CNoThl. BsauMonelictere ¢
meTannamv n Hemetannamu. Llapckas sogka. lNpumeHeHne a3oTHoM Kncnotbl. Conn a3oTHOM KNCNOTbI. MPOAYKTbI UX
TEPMUYECKOrO pa3noxeHust. MNprumeHeHne coneit. TOKCUYHOCTb HATPATOB. A30THbIE Ya0bpeHus. [Mopoxa 1 B3pbiBYaTbHIE
BelecTBa. dakTopbl, 06ycnoBNMBalOLLME B3PbIBYATbHIE CBONCTBA M B3PbIBOONACHOCTL BewecTB. MurpaunoHHbli Lykn
asorta. dukcauus azota us sosanyxa. Obwme npuHLMNBl doukcaumu. HoBble MeTOObI HU3KOTEMMEPATYPHOR donkcaumm
asora.

doccop: 0COBEHHOCTM CTPOEHUS 1 06pa30BaAHUS XMMUYECKON CBSA3M B coeanHeHUsiX. CKNOHHOCTb K 06pa3oBaHuto
NoNMMOpPGOHBIX PopM chocchopa. AnNoTPONHbIE MoaMcpMKaLMKM dhocdpopa U 0COBEHHOCTU X CTPOEHUS. Dusndeckne n
XMMM4Yeckue cBorcTea pocdopa: OTHOLWEHNE K HeMeTannam, MeTannam, Boae, Kucnotam v wenovam. Okcmabl
goocchopa: omanyeckme CBONCTBA, 0COOEHHOCTU CTPOEHUS, MPUHLMMbI NMONYYEHUS OTHOWEHWE K BOAE, KUCOTaM 1
wenoyam. Kucnopoaconepxaltime KMcnotbl pocgopa u nx conn. docopHoBaTncTas KMCnota u runogoocuTb.
dochopuctasg kucnota u oocutsbl. Meta-, on(Nnpo-)- u NoAMAPOcopHbie KMCNOTb 1 ux conn. OpTodocdopHas
kucnota u ee conn. CTpoeHne MOnekyn KMcnoT oocdopa, Nx OCHOBHOCTb Y OKUCIMTENbHO-BOCCTAHOBUTENbHbIE
CBOMCTBA.

AnNOTPOMHblE MOAMIUKALIMN MbllbSKA U CYPbMbl. XMMUYECKMe CBOMNCTBA MPOCTbIX BEWECTB: OTHOWEHME K HEMeTannam,
meTannam, Boge, kucnotam u wenodam. Okcuapl, rmapokcuabl Mbllwbska, cypbMsbl (3,5) n BucmyTa (3). Meta-
opTOhopMbl. KUCNOTHO-OCHOBHBIE U OKUCANTENBbHO-BOCCTAHOBUTENBHbBIE CBOMCTBA. Oblwme npuHumnbl nonyydeHns. Conu.
ApceHartbl (3,5). Ctnbarhbl (3,5). Bucmytatbi(5).

BO,EI,OpO,D,HbIe coeanHeHns anemeHTos VA rpynnbl: CTPOEHUE, PU3NYecKue N XxmuMmyeckme CBOWCTBA.

Tema 16. SnemeHTbl VIA rpynnbi: KUCnopoga, cepa, noarpynna ceneHa.

AnemeHThl VIA rpynnbl: kucnopod, cepa, noarpynna ceneHa. Obiwas xapakTepucTika 3/1EMEHTOB: 3aKOHOMEPHOCTM B
N3MEHEHNN SNEKTPOHHOW KOHUrypauum, paanycoB, SHEPTUi MOHN3ALNW, XapaKTEPHbIX CTEMEHE OKUCNEHNS aTOMOB,
CPOLCTBO K 3MIEKTPOHY, 3NEKTPOOTPULATENBHOCTb. VI3MeHeHWEe No rpynne yCTon4YMBOCTM COEAMHEHWI B BbICIIEN
CTEMNEHWN OKNCNEHUSI aTOMOB. XapakTep XMMUYECKUX CBS3el B coeanHeHusix. CKNOHHOCTb K 06pa3oBaHMI0 KATUOHHOWM 1
AHVOHHOI CPOPM 1 06Pa30BAHMNIO FOMO-LIEMHbIX NMONMMEPHbIX COeANHEHWIA. /I3MeHeHe MeTannm4eckoro 1
HEMEeTaNIMYECKOro xapakTepa aNeMeHTOB No rpynne. Popmbl HAXOXAEHNS SNEMEHTOB B MPMPOAE.

Kucnopod: goanyeckme cBoiicTBa, 0COGEHHOCTM CTPOEHMSI, alNIOTPOMHbIe MoAMdUKaumnn. XuMmyeckas cessb B
Monekyrne kucnopoga ¢ noauuuii Teopum BC n MO. CTpoeHue Monekysnbl 030Ha. XUMMYeckme CBOMCTBA KMCopoaa.
MWrpaunoHHbIV LMKA KUCNopoaa U 030Ha.

Cepa: omaunyeckne cBONCTBa, NOAMMOPGHbIE MOAMIUKALMN Cepbl. XMMUYECKME CBONCTBA CEPbl (OTHOLWEHWE MeTannam
W HemeTarnnam, BoAe, Kucnotam u wenodyam). Okeuibl cepbl: 0COBEHHOCTU CTPOEHUS, OTHOWEHKE K BOLE, KUCNOTaM 1
wenoyam. [NprMeHeHne CEPHUCTOrO rasa u BAMSIHWE ero Ha oKpyXatowyio cpely. Kucnotbl cepbl: CepHUCTas, cepHas,
nonucepHole kMcnotol. CTpoeHMe MONeKyNn U aHUOHOB KUCOT, KUCIIOTHBIE Y OKMCINTENbHO-BOCCTAHOBUTENbHbIE
cBovicTea. CBoicTBa pasbaBneHHON 1 KOHLEHTPUPOBAHHOW cepHoii knucnoTbl. Oneym. Cynbdpatel. mapocynbgarhbl.
Oucynbatsl (MnpocynbdaTsl). TUOKMCNOTHI U UX conun. Tuocynbdoatbl. CTpoeHue Tuocynbar-noHa. NonmtnoHosbIe
KUCNOTbI U UX CONW.

Mopnaobl H29. CTpoeHue Monekyn, yCTOMYNBOCTb, PU3NYECKIE CBONCTBA, U3MEHEHNe TeMnepaTyp nnasneHns u
KUMNeHuns B psiay Boaa-Tennyposoaopod. BocctaHoBUTENbHbIE M KMCIOTHBIE CBOWCTBA B PSiAy BoAa- TeNnypoBoAopoa.
CepoBogopon. CeovicTBa. TOKCUYHOCTb XanbkOreHoBO4OPO4OB.

I'IpmmeHeHme MPOCTbIX BEWECTB N OCHOBHbIX COEANHEHUN.

Tema 17. dnemeHTbl VIIA rpynnsbi: doTop, xnop, noarpynna 6poma

AnemenTbl VIIA rpynnbl: doTop, xnop, noarpynna 6poma. Obwas xapakTeprncTuka aN1eMeHTOB: 3aKOHOMEPHOCTM B
N3MEHEHUW BNEKTPOHHOM KOH(OMUIypaLmum, paauycoB, SHEPrii MOHN3aLMK, XapakTEPHbIX CTEMNEHER OKUCIEHUS aTOMOB,
CPOACTBO K 3NEKTPOHY, 3NEKTPOOTPULATENBHOCTb. I3MeHeHVe Mo rpynne yCTOM4YMBOCTU COeAVHEHUI B BbICLLEN
CTENEHV OKUCNEHNS aTOMOB. XapakTep XMMUYECKMX CBSI3ei B COeAMHEHNSIX. [TpU3HAKM METaNNMYHOCTM Y noaa.
OcobeHHocTH dpTopa. PopMbl HAXOXAEHWS ranoreHoB B npupone. O6wWnin NPUHLMN NoyYeHnst CBOBOLHbIX ranoreHos.

dursmnyeckne CBOMCTBA NPOCThIX BeLeCTB. I3aMeHeHMe Temnepatyp nnasneHns u KuneHus B psay dotop-acTar.
XuMpnuyeckme CBOMCTBA NPOCTbIX BEWECTB. VI3MEHEHNE SHEPr W CBS3U B MOJIEKYNAxX ranoreHoB Mo rpynne v
peakumnoHHas cnocobHocTb ranoreHoB. OTHOLWEHMWE K BOAE, LWenoyam, Metaniam 1 HemeTtannam. TOKCMYHOCTb
ranoreHoB. Mepbl NPesoCTOPOXHOCTY Npu paboTe ¢ ranoreHamu.

["anoreHoBOAOPOAbI. YCTOMYMBOCTb MONIEKYN. XapakTep XMMUYECKMX CBA3EN B Monekynax. Accoumaums Monekyn
gToposogopona. Puanyeckme CBONCTBA ranoreHoBogoponoB. ameHeHne TeMmnepaTyp NNaBneHns 1 KUNeHms B psay
(PTOPOBOAOPOA-MOLOBOAOPOL. XUMUYECKME CBOMCTBA FanoreHoBoaoponos. OcobeHHOCTH (HTOPOBOAOPOAHON KUCNOTHI.
[MpuMeHeHne cConsHOM 1 NNaBNKOBOW KUCNOT. ["anoreHnabl.
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Okemppl dptopa, xnopa (1, 4, 7), 6poma(1), nopa(5). Ceoictea. Kucnoponconepxaime Kucnotsl xnopa 6poma, noaa.
CtpoeHune monekyn. CpaBHUTENbHAS YCTONYMBOCTb. OKUCIUTENBHBIE Y KUCNOTHbIE cBOCTBA. ObLme npuHLMMLI
nonyyeHns. Conu Kncnopoacoaepxawmx KUCnot ranoreHoB. OkucnutensHble ceoricTea. CpaBHUTENbHASA YCTONYNBOCTb
conen n kmcnot. NprMeHeHne rmnoxnopuToB, XNopaTos, nepxnopartos. OkMcnswWmMe, ropioYne 1 B3pbiBYaTbie CMECK Ha
OCHOBE xniopara 1 nepxnoparta kanus.

I'IpmmeHeHme NPOCTbIX BeWeCTB N OCHOBHbIX COefVHEHNIA.

5. MepeueHb yue6HO-MeTOANYECKOro obecrneyeHUs Ojisi caMocTosTeNibHoW paboTbl 06yyaroLLMxcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas pabota oby4arolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITE/IbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHy0, Hay4HYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHAOT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUNIUHE.
OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaroIWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBleHNs 0bpasoBaTenbHON AesaTenbHOCTY No o6pasoBaTefbHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YyTBepXaeH
npvkasom MuHucTepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

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

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

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHuBepcuTeta

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNAMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucumnnnHe (MO,EI,yJ'HO) BKMKOYaeT OLeHOYHble MaTepualbl, HanpaBneHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKNO4YaeT OUueHO4YHble
cpenctea TeKkylero KOHTpons 1 oueHo4YHble cpenctea I'IpOMe)K)/TO‘-IHOIZ arrectauumn.

B gooHOE OLEHOYHBIX CPEACTB COAEPXMUTCS Cneaywas uHgopMaums:

- COOTBETCTBME KOMMETEHLMIA MNaHnpyeMbiM pesynbtatam 0bydeHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOSYNIO);

- OMMcaHve nopsaka NPUMEHEHUS U NPOLEayPbl OLEHUBAHUS NS KaX40ro OLEHOYHOro CPeacTBa;
- KpUTEPUU OLIEHNBAHNSA ONS KaXA0ro OLEHOYHOro CPencTBa;

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

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNIO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 00y4atowmnMcs B OAHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyatHoM Buae - B HayyHoii 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00yHaOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHUM NeYaTHbIX U3LaHWA BBNNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

Anxmumuk - hitp://www.alhimik.ru/

Anxunmuk - http://www.alhimik.ru/

Poccuincknii xummko-aHanmtndeckmin noptan - http://www.anchem.ru/
Poccuicknin xummko-aHanutnyieckuin noptan - http://www.anchem.ru/
Xumuk - http://www.xumuk.ru/

XuMmnyeckuin noptan - http://www.chemport.ru/

Xumuyeckuii gpakynbTteT MITY - http://www.chem.msu.ru/

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHpaumm

nekumu Nekuns saBNSETCH OCHOBHOM (popMolt 0By4eHNs B BbicleM yuebHOM 3aBeneHun. B xoae nekumoHHoro
Kypca NpoBOAMUTCS CUCTEMATUHECKOE M3MOXEHNE COBPEMEHHbIX HAy4YHbIX MATEPUANOB, OCBELLEHNE
OCHOBHbIX NMPo6neM. B xoe NeKLMOHHbBIX 3aHATWA HEOBXOAMMO BECTW KOHCMNEKTMPOBAHNE Y4eBHOro
matepuana. Obpalarb BHUMaHWE Ha KaTeropmu, hOpMynMpoBKY, PACKPbIBAIOWME COOEPXAHNE TEX
WN VHbIX SIBNEHUIA 1 NMPOLIECCOB, HAYYHbIE BbIBOLbI 1 MPAKTUYECKME PEKOMEHAALIUN, MONOXMNTENbHbINA
OMbIT B OPaTOPCKOM MCKyCCTBE. B TeTpanm ons KOHCNEKTMPOBaHNS NeKLMA HEOBXOAMMO MMETb MONS,
rAe no XoLy KOHCNEKTMPOBAHNSA CTYLEeHT AenaeT HeobX0auMble NOMETKM OOMOMHSIOWME MaTepuan
MPOCAYyWAaHHON NEKLMM, a TakXe noavyepkusaiolme ocodbyto BaXHOCTb TEX UMW UHBIX TEOPETUHECKMX
MONOXEHWIA.. 3anucy [omXHbl BbiTb U3bMpaTeNbHBIMK, MOMHOCTBIO CNEeAYEeT 3anvcblBaTb TOMBKO
onpeneneHus. B KoHCNeKTax pEKOMEHOYETCS NPUMEHSATb COKPALLEHUS CNOB, YTO YCKOPSIET 3anuch. B
X0[e U3y4yeHUs Kypca ocoboe 3Ha4eHNE NMEIOT PUCYHKM, CXEMbI U NO3TOMY B KOHCMEKTE NEKLMM
PEeKOMEHOYeTCA fenaTb BCE PUCYHKM, COENaHHbIE NPenofaBaTenem Ha LOCKE, UMW YKasaHHbIE B
HarnsigHoM nocobun. Bonpochl, BO3HWKLWME ¥ Bac B xone nekuum, pekoMeHayeTCcs 3anncbiBath Ha
MONSIX M MOCNE OKOHYaHWA Nekuun obpatutbes 3a pasbsACHEHVEM K Npenogasartento. MNpuctynas K
MOLrOTOBKE MO TEME, COOTHECUTE (POPMYNMPOBKY TEMbI C ONPEAENSEMO LENbIO, 3anacuTecb HYXXHOM
nMTEepaTypoi U3 CNCKa OCHOBHbIX U LOMOMHUTENBHBIX UCTOYHUKOB, HEOHX0AMMbBIMU L15
nabopatopHoro 3aHsATWs. BHumatenbHo npounTainte ConepxaHue TeMbl, KOTOPOE BKIHOHAET
OCHOBHbIE TEOPETNYECKME MOHATAS, OCO3HAHME U NMOHMMAHUE KOTOPbIX HEOBXOAMMO B XO4€ 3aHSATUS,
BCE NN CN0BA BaM MOHSATHbI, Kakune TpebytoT LOMOMHUTENbHBIX Pa3bsACHEHU U KOMMeHTapus. Ecnn
Takune NMeTCs, 06paTMTECh K NPenofaBaTento B Havane 3aHaTus.

npakTnyeckme | [Ins noarotToBKU K MPakTUHECKUM 3aHATUSIM PEKOMEHOYETCS BblAENSTL B MaTepuane npobnemHble

3aHsTUA BOMpPOChI, 3aTparvBaemble NpenogasaTenem B NeKLU, U rpynnmpoBaTte MHOPMaLUMIO BOKPYT HIX.
CnenyeT obpauwatb ocoboe BHUMaHVe Ha nuTepaTypy U UCTOYHUKM, KOTOPbIE pEKOMeHyeT
npenogaeartesb BO BPEMS 3aHATUIA, a TAKXE 1 Ha Nekuumn npenoaasarens.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 10 ua 14. Bl YHH
skt

AR 5 AN LM O



Mporpamma ancumnnuubl "Xumma"; 05.03.04 "Mvopometeoponorus”.

Bup pabot MeTtoaunyeckue pekomeHaauum

camocTtosi- | BHeaynmTopHast CPC npoBonmtcst 663 HEMOCPEACTBEHHOIO KOHTPOSS CO CTOPOHbI Mpenoaasatens u,
TenbHas cnefosatenbHO, TpebyeT TwarenbHoin noarotosku. OpraHmsaums CPC no ancumnnnHe oTpaxaeTcs
pabota B yuebHoli nporpamMme; KOHKPETHbIE BUbl paboTbl 0603HAYEHbI B TEMATUYECKOM NIAHMPOBAHMM.

BbinonHeHne caMoCToSTENbHOM paboThl NOMOXET CTyAEHTaM B YCBOEHUM NPOrPaMMHOr0 Matepvana

1 B YCMEWHOM NPOBELEHNN KOHTPOBbHbLIX MEPOMPUSTHIA.

3anucy MMENT NEPBOCTENEHHOE 3HAYEHNE AN CaMOCTOSTENbHOM paboThl cTyaeHTOB. OHM nomoraroT

MOHATb NOCTPOEHME M3YHaeMoro Matepuana, BblAeIUTb OCHOBHbIE MOMOXEHUS, MPOCNEANTb KX

NIOTUKY U TEM CaMbIM NMPOHUKHYTb B TBOpYECKYto nabopaTopuio aBtopa. Benexve sanucei

CMnocobCTBYET NPEBPALLEHMNIO YTEHNS B @aKTUBHBIV NPOLLECC, MOBUNU3YeT, Hapsay CO 3PUTENBHOW, U

MOTOPHYIO NamMsATb. CneayeT NOMHUTL: y CTY[EHTA, CUCTEMATMYECKM BEAYLWEro 3anucu, Co30aeTcs

CBOI MHAMBMAYaNbHBIA (POHA NOACOOHBIX MaTeEpPUanos Ans 6bICTPOro NOBTOPEHNS MPOYUTAHHOrO,

ns MOBUNM3aumMM HakoNNEeHHbIX 3HaHW. OCOBEHHO BaXHbI U MONE3HbI 3anMcy TOrAa, Koraa B HUX

HaXo4AT OTPaXeHWe MbICU, BO3HMKLINE NPU CaMOCTOSTENbHO paboTe.

B conepxanue CPC npeactaeneHsl cnegytowue suabl CPC

- MoproToBka K NPakTUYECKMM 3aHATMSIM NO Teme, BbinonHeHne CPC

- MpopaboTka KoHCcNeKTa nekuuii No Teme

- MpopaboTka cneunansHOR METOANYECKON NUTEpPATYpbI

aK3aMeH WNToroBoli oopMoii KOHTPONS U3YYEHNS Kypca SBNsieTCs ak3ameH. MNpy NoAroToBke K coaye ak3ameHa
CTYyLEeHTY PEKOMEHAYETCS NOBTOPUTb BOMPOCH! K ak3aMeHy. C 3T0 Lenbio 06paTtuTbes K KOHCMEKTaM,
NEKLMOHHOMY MaTtepuany, Matepranam npakTuieckux 3aHATui, u yuebHol nutepatype. Mpu
MOLrOTOBKE K 3K3aMeHy He0BX0AMMO OnMpaTbCs MPEXAe BCEro Ha NeKLMU, @ TakXe Ha UCTOUHIKM,
KoTopble pasbupanvcb Ha ceMuHapax

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/OYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrnedeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMme AUCLMNNNHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbSl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYeHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX Unn CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus TekcTa u nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co3[aHne BO3MOXHOCTEN ANns 0byyatoWwmxcs BOCNPUHNUMATL OAHY M TY Xe MHpopMaumio N3 pasHbiX UCTOYHWUKOB -
HanpumMep, Tak, 4Tobbl NULA C HAPYLWEHNSAMM cryxa NonyYanyn MHopMauuto BU3yanbHo, C HAPYLIEHUSMU 3pEHMS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepPHATUBHbIX CNOCOOO0B, B TOM YMCe BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

2AE
Ctpannua 11 13 14, Il YHH
s CFMALIMG

AR 5 AN LM O



Mporpamma ancumnnuubl "Xumma"; 05.03.04 "Mvopometeoponorus”.

- 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 cooteeTcTBMM ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 05.03.04
"'mppomeTteoponorus” n npodounio noarotosku "Meteoponorus".
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lMpunoxerne 2
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnue nogrotosku: 05.03.04 - [mopomeTeoponorus
Mpodounb nogrotoskn: Meteoponorus

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"on Havana obyyeHns no obpasosBaTensHoi nporpamme: 2016

OcHoBHas nuTeparypa:
1. Mpecc, N.A. OcHoBbl 0bwein xumun: y4ebHoe nocobue / N.A. MNpecc. - 2-e nag., nepepad. - CaHkT-MeTepbypr: NaHb,
2012. - 496 c. - ISBN 978-5-8114-1203-7. - TekcT: aneKTpOHHbIV // JlaHb: anekTpoHHO-6nbnnoteyHas cuctema. - URL:
https://e.lanbook.com/book/4035
2. Obwas n HeopraHuyeckas xumusi: yuebHoe nocobue: B 2 Tomax / E.B. CaBuHkuHa, B.A. Muxaiinos, K0.M. Kucenés [u
ap.]. - Mocksa: Jlabopatopusi 3HaHuiA, [6. r.]. - Tom 1: 3akoHbl 1 koHuenumn - 2018. - 494 c. - ISBN 978-5-00101-602-1.
- TekcT: aneKkTPOHHbIN // JlaHb: anekTpoHHO-6ubnmoTeyHas cuctema. - URL: https://e.lanbook.com/book/107884
3. Maenos, H.H. Obwas n HeopraHnyeckas xumns: yuebHuk / H.H. Maenos.. - 3-e n3a., ncnp., non. - CaHkt-Metepbypr:
NaHb, 2011. - 496 c. - ISBN 978-5-8114-1196-2. - TekCT: aNeKTPOHHbIV // JlaHb: 3NeKTPOHHO-6MbnMoTeyHas cuctema. -
URL: https://e.lanbook.com/book/4034

JononHutenbHasa nuTeparypa:
1. Ctacb, H.®. 3apaun, ynpaxHeHus 1 Bonpockl no obuiei xumun: yuebHoe nocobre / H.®. Ctack, B.H. Jluceuknii. - 5-
usn., ctep. - CankT-Netepbypr: laHb, 2017. - 108 c. - ISBN 978-5-8114-2282-1. - TekcT: 9NeKTPOHHbIA // JaHb:
3NeKTPOHHO-6ubnunoTeyHas cmuctema. - URL: https://e.lanbook.com/book/91062
2. Ctacb, H.®. PeweHne 3anay no obuei xumun: y4ebHoe nocobue / H.®. Ctaco, A.B. KopwyHos. - 3-e nsg., ctep. -
CaHkT-leTepbypr: NaHb, 2016. - 168 c. - ISBN 978-5-8114-2274-6. - TekcT: aNeKTPOHHbIN // NaHb:
9N1eKTPOHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/75521
3. Ceepanosa, H.[. Obwas n HeopraHn4yeckas XMMUst: aKCNepUMeEHTaNnbHbIe 3a8a4n 1 ynpaxHeHus: yuebHoe nocobve /
H.[. Ceepanosa. - CaHkT-MNeTtepbypr: JlaHb, 2013. - 352 ¢. - ISBN 978-5-8114-1482-6. - TekCT: aNeKTPOHHbIN // J1aHb:
9NeKTPOHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/13007
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnne nogrotosku: 05.03.04 - [mopomeTeoponorus
Mpodounb nogrotoskn: Meteoponorug

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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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