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Mporpamma gucumnnudbl "Xumns"; 21.03.01 "Hedpterasosoe geno".

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

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

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

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

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

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

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

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

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnudbl "Xumns"; 21.03.01 "Hedpterasosoe geno".

Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. (noueHT) KyTtbipesa M.M. (Kadbenpa HeopraHn4eckoin xummm,
Xummyeckuin nHetutyt um. A.M. Bytneposa), Marianna.Kutyreva@kpfu.ru ; unxexep 2 kateropum Mananosa J1.3.
(Kagpenpa cousnyeckon xummm, Xummndecknin MHCTMTYT M. A.M. Bytneposa), Laura.Manapova@kpfu.ru ; ctapwmii
Hay4HbIA COTPYOHMK, K.H. MyxamaTtaouHos U.W. (HWUJ1 BHyTpunnactosoe ropeHue, IHCTUTYT reonornm n Hedpterasosbix
TexHonoruit), lIMuhamatdinov@kpfu.ru ; goueHT, k.H. Mopdupbesa A.B. (Kacdenpa aHanntuyeckoi xumum, XuMm4ecknii
nHCTMTYT uM. A.M. Bytneposa), Anna.Porfireva@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHe (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbratamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTte CneayowmnmMy KOMNEeTEHLUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMor KOMNETEHLUN
OriK-1 CnocobeH pelwaTb 3aaayu, OTHOCSIWMECS K MPOPeCCMOHaNbHOM AesiTeNbHOCTH,

NPUMEHAA MeTo4bl MOOENNPOBAHNA, MaTeMaTn4eCkoro aHannmaa,
eCTeCTBeHHOHay4Hble U O6IJ.I,eVIH)KeHeprIe 3HaHnA

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

o6Lwue 3aKOHOMEPHOCTM MPOTEKaHNS XMMUYECKUX peakuuii B ra3ax, pacTBopax 1 TBEPOON ¢pase, OCHOBbI
XUMUYECKOW TEPMOAVHAMUKN, KUHETUKN 1 3NEKTPOXMMUN

JonxeH ymeTb:

NPVUMEHSITb TEOPETUYECKNE 3HAHUS O CTPOEHUU, NUBMEHEHMW COCTaBa W peakLMOHHOM CNOCOBHOCTM pearnpyowmnx
BELWECTB Onsl NpefckasaHns 0cobeHHOCTeN NpoTekaHnsa peakumid, coctaBa, CTPOEHMS U CBOMCTB NPOAYKTOB;
nonb3oBatbCcs [lepnoanyeckor CNCTEMOV.

JonxeH Bnanetb:

HaBblkaMW XMMNYECKOro aKCrnepmnmMeHTa c y4eTomM npaBsun TeXHUKM 6e3onacHoCTU npun ncnonb3oBaHU XMMNYECKNX
peakTnBOB, aHanM3a pe3ynbTaToB OMNbITOB N DOPMYNNPOBaHNSA 060CHOBaHHbIX BbIBOLOB, npoBOAUTb aHaNnUTN4eckmne
onepaunn, cBAa3aHHble C TUTPUMETPUYECKMM MeToaM aHanm3a.

JlonxeH 0eMOHCTPUPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:

BnapoeHue ocHOBHbIMU 3aKoHamu obiei XUMUWN, TOTOBHOCTb MHTEpNpeTnpoBaTb 3aKOHOMEPHOCTN B UBMEHEHUN
CBOWCTB 3/1EMEHTOB B CBS3U C UX 9NIEKTPOHHbLIM CTPOEHNEM (I'IOJ'IO)KeHI/IeM B HepMO,ﬂ,MHeCKOVI CI/ICTeMe),
NporHo3npoBaTb CBOWCTBA BELWECTB Ha npmnmepe 0OHOTUMHbIX COeOVHEHWN, NMETb CNOoCcobHOCTb aHann3nposaTtb
pe3ynbtaTbl 3KCNepuMeHTa 1N genatb 060CHOBaHHbIE NpPOrHocTnyeckne BbiBOObI.

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BkatodeHa B pasaen "61.0.07 OucumnnuHbl (Mogynun)" OCHOBHOM NPOGIECCUOHASBHOWA
obpaszoBatenbHoii nporpammel 21.03.01 "Hedbterazosoe aeno (Paspabotka MeCTOpOoXaeHNlA yrneBoaoponos)” u
OTHOCUTCS K 06513aTENbHBIM ANCLUMIVHAM.

OcBauBaetcs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6bem ANCUMN/TIUHbI (MO,IJ,ynSl) B 3a4eTHbIX eaMHMLUAX C yKkasaHUeM KonmyecTea 4acoB, BblOe/lIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIINHBI COCTABASIET 7 3a4eTHbIX(ble) eauHuL(bl) Ha 252 yaca(oB).

KoHTakTHas paboTa - 127 yaca(oB), B TOM yncrne nekumm - 46 4aca(oB), npaktudeckue 3aHatus - 0 yaca(os),
nabopaTopHbie paboTbl - 78 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 3 Haca(os).

CamocTositenbHas paboTta - 35 yaca(os).
KoHTponb (3a4ét / ak3ameH) - 90 yaca(os).

dopMa NpoMexyTOYHOro KOHTPONS ANCUMMINHLI: 3K3aMeH B 1 ceMecTpe; ak3aMeH BO 2 CEMECTPE; 9K3aMeH B 3
ceMmecTpe.

4. CopepxaHue AMCLUNAUHBI (MOOYNS), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBeL,eHHOro Ha
HMX KOnM4YecTBa akageMNnyecKux 4acoB U BUOOB yYeOHbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTM4eckmnit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLMNANHE (MORYNIO)
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Mporpamma gucumnnudbl "Xumns"; 21.03.01 "Hedpterasosoe geno".

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

Tema 1. OcHOBHbIE MOHATUA U

. |3akoHbI xuMuun. OCHOBHbIE Knacchl

HeopraHmn4yeckmnx COEOVNHEHUIA.

0

4

Tema 2. KBaHTOBO-XxMMM4eckoe
onncaHue CTPOEHNS atoma.
CTpoeHune anekTPoHHbIX 0605104eK

Tema 3. lNeproamyecknii 3aKoH,
Mepuoguyeckas cuctema O.U.
MeHnneneesa.

Tema 4. BeegeHne B COBPEMEHHbIE
TEOPUN XUMNYECKOM CBSA3MN.
MexmonekynspHble
B3aVMOLENCTBUS.

Tema 5. DHepreTrka XMMU4Yecknx
MpoLLeccoB.

Tema 6. XuMmnyeckas KnHetTuka un
paBHOBECHUE.

Tema 7. lncnepcHble CUCTEMBI.
KoHAaeHcmpoBaHHOe cocTosHMe
BelwecTea. Pactsopbl 1 peakuuu B
BOAHbIX pacTBOpaXx.

Tema 8.
OKMcnUTENbHO-BOCCTAHOBUTENbHbIE
npoLeccsl.

Tema 9. KomnnekcHble coeanHeHus.

10.

Tema 10. Obwue ceoiicTBa
9N1IEMEHTOB rMaBHbIX MOArpymnn
Meprononyeckorn cuctemol ..
MeHpeneesa. Booopon v ero
COELVHEHNUS.

11

Tema 11. Obwme cBOCTBA METANNOB.
onemeHTbl |A rpynnbl: ANTURA, HATPUA,
Kanwi, pyomauni, uesunin. neMeHTb

"IA rpynnbl: 6epunnuii, MarHui,

Kanbuuii, CTPOHUWMIA, Bapwii.

12.

Tema 12. SnemeHTsl 1A nogrpynnebi:
60p, antOMUHWIA, FranInin, UHOWNA,
Tannun.

13.

Tema 13. Obwwe cBolicTea
HemeTannos. OnemeHTbl IVA rpynnbi:
yrnepon, KPeEMHUN, repMaHnin, onoso,
CBUHeL,

14.

Tema 14. SnemeHTbl VA rpynnbl: a3ot
, doocdpop, noarpynna MblllbsKa.

15.

Tema 15. SnemeHTol VIA rpynnbi:
Kucnopon, cepa, Noarpynna cenexa.

16.

Tema 16. SnemeHTsl VIIA rpynnbi:
doTop, XNop, noarpynna 6poma.

CrpaHnua 4 13 18.
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Mporpamma gucumnnudbl "Xumns"; 21.03.01 "Hedpterasosoe geno".

Bugabl n yachbl
KOHTaKTHOW paboThbl,
N Paspgenbl pucuMnInHbI / Cemect MX TPy A0EMKOCTb CamocTosiTenbHasi
Moayns P (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 17. Peakumu B pactsopax.
lMoHAaTMe 0 MeToax pasfeneHuns,
obHapyXeHus 1 onpeaeneHus.
17 TuTpyMeTpuyYeckne METOALI aHanM3a. > 0 0 4 >
"|OkucnnTenbHO-BOCCTaHOBUTENbHbIE
peakuunn. KomnnekcHble COeauHEHNS.
Tema 18. KucnotHo-ocHoBHOE
TutpoBaHue. CtaHoapTnsauns
18.|pactBopoB. KncnotHo-ocHOBHOE 2 0 0 4 1
TUTPOBAHMWE CUNbHBIX 1 Cnabbix
KMCNOT N OCHOBAHWUA.
Tema 19.
OKMCNMTENBHO-BOCCTAHOBUTENBHOE
TUTpPOBaHMe:
19. nepMaHraHaToMeTpuyeckoe 2 0 0 2 2
onpeneneHne BoccTaHoBUTENEN U
okucnuTenen.
Tema 20. Obwwas xapaktepmcTnka
meTannoB. KomnnekcoHoMeTpuyeckoe
TUTpPOBaHWE: onpeaeneHme
20. OTAEeNbHbIX NOHOB METANNOB U 2 0 0 4 2
XXECTKOCTU BOAbI.
21.[Tema 21. XuMunyeckas KnHeTunka 2 0 0 4 2
Tema 22. SnekTpoABMXyLWas cuna u
9NEKTPOHbIA NOTeHuuan.
22. OneKTpOonpPoOBOAHOCTb PacTBOPOB 2 0 0 6 1
9NEKTPONNTOB
03 Tema 23. Nony4eHwne, yCTOMYMBOCTb 5 0 0 4 y
‘[n Koarynaumns KonnonaHbIX CUCTEM
o4 Tema 24. HedpTtexnmus, kak obnactb 3 > 0 > 1
‘coBpemeHHOon XMMNYecKor Hayku.
Tema 25. Knaccudpmkaums HedgpTein.
25.|TexHonornyeckas n ToBapHas 3 4 0 4 0
Knaccudpoukauns Hedpren
Tema 26. XumMnyeckuii Coctas 1
26. CBOWCTBA HedTL. 3 4 0 4 1
57, Tema 27. B3anMHble npespalleHuns 3 4 0 4 y
YrnesonoponoB HedoTn
o8 Tema 28. OCHOBHbIE KOHLEMLMM 3 > 0 5
‘[npoucxoxneHns HebTn 1 rasa
Ntoro 46 0 78 35

4.2 CopepxaHue aucUUNIUHLI (MOBYNS)
Tema 1. OCHOBHbIE MOHATUSA U 3aKOHbI XUMUUN. OCHOBHbIE K/1TacCbl HEOPraHUYECKUX Coe AMHEHUN.

OcHoBHble MOHATUSA xumnn. AToM. Monekyna. XumMnyeckuin anemeHT. 30TOMHbIA COCTaB XUMUYECKNX SNTEMEHTOB.
[MpocToe 1 CNoXHOe BEWECTBO. XMMUYECKMNIA 9KBUBANEHT, 3aKOH 9KBMBANEHTOB. ArperatHoe COCTOsIHME BEWeCTsa.
XapakTepHble 0COBEHHOCTY PasfNYHbIX arperaTHbIX COCTOSIHWIA BelwecTBa. TemnepaTypHbIe YCNoBUst X
cywecTBoBaHus. MoHATME O CTaHOAPTHBIX YCNoBusX. [[a30Bble 3akOHbl. OCHOBHbBIE KNACChl HEOPraHNYeCKmMX
COELVHEHWIA; OKCWAbI, TMAPOKCKabI, KNCNOThI, conu. Knaccndmkaums, nonyyeHne, XuMn4ecknue peakuumn, MonekynspHbole
1 rpagonyeckne qoopmyrbl.

Tema 2. KBaHTOBO-XMMUYECKOE ONnucaHue cTpoeHns atoma. CTpoeHue aneKTpPoHHbIX ob6onovek
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Mporpamma gucumnnudbl "Xumns"; 21.03.01 "Hedpterasosoe geno".

VcTopusa passutus npencraBneHnii o cTpoeHmmn atoma. Teopust bopa. BonHoeas Teopusi cTpoeHns atoma.

L BoiicTBEHHas nNpupoaa anekTpoHa. MpmHUMN HeonpeaeneHHoCTU. MoHSATUE 06 3NeKTPOHHOM obnake. ANeKTPOHHas
nnoTHOCTb. PagmanbHoe pacnpeneneHue aneKTPoHHOM NIOTHOCTM OKONO f4pa atoMa BoAopoaa B OCHOBHOM U
BO30y>X1leHHOM cOoCTOsHUMSIX. [oHsATNE 0 panunyce atoma. KBaHTOBbIE YMCNA Kak XapakTepPUCTUKM COCTOSIHUS 3NEKTPOHA
B aTOMe. S-, p-, d-, f- 3NeKTPOoHbI. [MOHATMA: SHEPreTU4ecKnin ypoBeHb, NOOYPOBEHb, SNEKTPOHHBIA CMON, 9NEeKTPOHHAsN
obonouka, atoMHas opbutans (AO). MpuHumn Maynm n eMKOCTb 3NEeKTPOHHBIX 06onoyek. MpaBnno XyHaa n nopsnok
3anoNHeHNs aToMHbIX opbuTtaneit. Mpasuna KneukoBckoro. CTpoeHUe 3NeKTPOHHbIX 060104EK aTOMOB 3/1EMEHTOB.
OKpaHnpoBaHve 3apana an1eKTpoHamMm. PPEKT MPOHNKHOBEHUS SNEKTPOHOB K S4pY.

Tewma 3. NMepnoanyeckumn 3akoH, Nepuopuueckas cucrema O.U. MeHneneesa.

Mepuoanyeckuii 3akoH. Meproanyeckas cuctema. OCoBEHHOCTU 3aMNONHEHNS 9NIEKTPOHAMU aTOMHbIX opbuTanei n
(POPMUPOBaHUS NEPUOLOB. S-,p-,d-,f-OnemMeHTbl 1 Ux pacnonoxeHvie B nepuoanyeckor cucteme. Ipynnel. Mepuoas.
"naBHble 1 NOBOYHbIE NOArPYNMbI.

Mepnoan4HOCTbL CBOCTB atoMoB. Paauychl atoMoB 1 MOHOB. OpbutanbHbie 1 3ddeKTUBHbIE paanychl. KoBaneHTHbIe,
BaH-Oep BaanbCcoBble, METANNINYECKMNE Y MOHHbIE paaunycCbl. VI3MeHeHre aTOMHbIX 1 MOHHbIX paanycoB no nepuoaam u
rpynnam. SdppekTbl d- 1 f- cxartnsa.

VoHn3aunoHHbIe noTeHumnansol. (DaKTOpr, onpenengawoume senninHy MoHN3aumMoHHOro noteHunana. MameHeHne
BENMNYNH NOHN3AUMNOHHbIX MOTEHUMANO0B 1N pagnycoB No nepmnonam 1 rpynnam. CpO,EI,CTBO K 3NNIEKTPOHY. CDaKTOpr,
onpenensdwouwme senninHy cpoactea K 3N1EeKTPOHY. MaMeHeHne BeNnYnH cpoacTBa K 3/1IeKTPOHY No nepunogam u rpynnam.
MoHsATMe 06 3NIeKTpooTpmnuaTenbHOCTN 3JIEMEHTOB. Wkana MNMonnHra. lameHeHne BENNYUH ANEKTPOOTPUUATENIbHOCTH
3/IEMEHTOB MO nepuoaoam n rpynnam.

MeproanyHOCTb XMMNYECKUX CBOWCTB 3NIEMEHTOB, MPOCTbLIX BEWECTB Y XMMUYECKNX COELMHEHWIA. I3MeHeHne
Ba/IEHTHOCTU NO Nepuoaam u rpynnam. IameHeHve CBOMCTB 3NIEMEHTOB MO NEPUOLAM U rpynnaM B 3aBUCUMOCTH OT
CTPYKTYpbl BHELIHUX W NMPELBHELHNX 3N1EKTPOHHBIX 060N04EK 1 paanycoB aToMOB. VI3MEHEHNE XUMNYECKOW aKTUBHOCTM
METANN0B U HEMETANNOB MO NEpUOAam 1 rpynnam. IameHeHne KNCNOTHO-OCHOBHbIX CBOWMCTB OKCMAOB U rMAPOKCULOB MO
nepviomnam v rpyrnnam.

Tema 4. BeepneHue B COBpeMeHHble TeOpUU XMMUYECKOWN CBA3MU. Me)KmoneKynanble B3aMMOLEeNCTBUS.

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

OcHoBHbIE 0COBEHHOCTY XMMUYECKOr0 B3aNMOLENCTBUS (XMMUYECKOM CBA3M) U MeXaHW3M 06pa3oBaHns XMMUHECKOM
CBA3W. HacbllwaeMocTb U HanpPaBneHHOCTb XUMUYECKOM cBsi3n. KBaHTOBOMEXaHNYeCcKas TpakToBKa MexaHuama
06pa3oBaHns CBA3M B MONEKYNE BOAOPOAA.

OCHOBHbIE TUMbI XMMUYECKOW CBSA3W: KOBaNEHTHas (HenonsipHas 1 nonspHas), oHHas, metannuyeckas. OCHOBHble
MonoXeHusl Teopun BaneHTHblx ceszelt (BC). OcobeHHOCTV 06pa3oBaHuMsl CBSI3eit Mo AOHOPHO-aKLEeNnTOPHOMY
MexaHm3My. MHoroueHTpoBas CBS3b.

KonuyecTeBeHHble XapakTepucTukm XMMmn4ecknx ceaseii. NMopsnok ceasun. SHeprus cesAsn. [nvHa cBa3n. BaneHTHbIN
yron. SmeKTUBHbIE 3aPSabl XUMUYECKN CBA3@HHbIX aTOMOB U CTENEeHb MOHHOCTM CBA3U. CTeneHb MOHHOCTM CBA3M Kak
OYHKUMSA pasHOCTM 3NeKTPOOTPMLATENBHOCTM B3aUMOLENCTBYIOWNX aTOMOB.

JnnonbHblA MOMEHT ¢BSA3W. [MNONbHbIA MOMEHT MHOrOaTOMHOM MOJNeKynbl. CDaKTOpr, onpegnensawowme seIM4HnHy
OVnonbHOro MOMEHTa MHOrOaTOMHOMN MOJneKynbl.

KoHuenuums rmbpuamnsaumm atoMHblx opbuTtaneii u NpocTpaHCTBEHHOE CTPOoeHe Monekyn 1 noHoB. OcobeHHOCTH
pacnpeneneHnst aNeKTPOHHOW NIOTHOCTY rMbpuaHbIX opbutaneir. MpocTelwmne TMNbl TMbpuan3auunn: sp, sp2, sp3,
sp3d2. M'mbpuansaums ¢ y4acTmeM HenoaeneHHbIX aNeKTPOHHbIX Nap. MNpocTpaHCTBEHHAS KOHAPUIypaums MONeKyn n
noHoB Tnna AX, AX2 ,AX3 ,AX4, AX5, AX6

BnusiHne oTttankmsaHms 9NEKTPOHHbIX Nap Ha NPOCTPAHCTBEHHYIO KOH(pI/IpraLI,I/HO MOneKkyn.

Teopusi monekynsipHbix opbutaneii (MO). OcHoBHble nonoxeHus Teopun MO. DHepreTuydeckas anarpamma.
CessbiBatowme n paspbixnsaowme MO. SHepreTnyeckme gnarpammbl MO oByXaTOMHbIX MONIEKYN 31IEMEHTOB 2-T0
nepwoaa. [l - n I-MO. OTHocuTENbHAS YCTONUNMBOCTL ABYXaTOMHbIX MONEKYN 11 COOTBETCTBYIOLIMX MONEKYNSPHBIX VIOHOB.
CpasHeHue Teopuin BC n MO.

BonooponHas ces3b. MNprpona BOLOPOLHON CBA3U, €€ KONMYECTBEHHBIE XapakTepuCTUKK. MeX- 1 BHYTpUMONEKyNnsipHas
BOLOpOAHas CBA3b. BonoponHas cBsA3b Mexy Monekynamm oTopoBoLopoAa, BOAbI, aMMmaka.

Me>xMonekynsipHble B3anMOLENCTBUS.

Tema 5. 3Hepr9TV|Ka XUMUYECKUX npoueccos.

OCHOBHbIE 338241 XMMNYECKOW TepMoaNHaAMUKN. Onpe,ueneHme I'IpVIHLI,VII'IVIaJ'IbHOVI BO3MOXHOCTW N NONMHOTbI
npoTekaHns XNMNYECKON peakuunn. BoamoxHocTn NpaKTn4eckoro ocylecTBneHns XUMNYECKOW peakuunn.

Xumnueckas cuctema. BHyTpeHHsI sHeprus cucteMmbl. ViameHeHue BHyTPEHHEN SHEPrUM B XO4E XMMUYECKIMX
npespatleHmii. NMoHsTre 06 sHTanbnn. COOTHOWEHNE SHTANBMU U BHYTPEHHEN SHEPrun cuctemsl. IaMmeHeHne
SHTaNbMUM B XO4€ XMMUYECKOro npespaileHvsi. CtaHoapTHas sHTanbnus obpasoBaHns BewecTs. 3akoH [ecca.
BnusiHne TemMnepaTypbl Ha BENUYMHY U3MEHEHUS SHTaNbNUM peakumn. VIaMeHeHrne sHTanbnmmn u HanpaeneHue
npoTekaHus peakumn. SHTponust. dHeprus Mmb6ca.

Tema 6. XuMuyeckasi KNHETUKa U paBHOBECHe.
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["oMOreHHble 1 reteporeHHble peakuunn. MoHATME 0 CKOpOoCTH XUMUYECKOM peakunn. 3akoH OeicTBusa Macc. (DaKTOpr,
onpenensowme CKoOpoCTb XUMNYECKOMN peakunn. KoHcTaHTa CKopoCTH XUMNYECKOMN peakunn.

BnunsiHne Temnepatypbl HA CKOPOCTb XMMUYECKON peakumn. TemnepaTypHblii KO3GMULNEHT CKOPOCTN. DHeprus
akTmeauun. PakTopsbl, onpeaensowmne BeNNYNHY 3HEPrum akTmsaumm. SHeprmsa akTueaLuum U CKOPOCTb peakumm.
MepexonHoe COCTOSIHUE UK aKTUBMPOBAHHbIV KoMrnekc. ObpaTtnMble U HeoOpaTUMble XUMUYECKNE PEaKLIMW.
Xumuyeckoe pasHosecue. KoHCTaHTa xuMmnyeckoro pasHoeecus. CABUI XMMMYeckoro pasHosecus. MNpuHumn Jle
Wartenbe.

Tema 7. OucnepcHbie cuctembl. KOHOEHCMPOBaHHOE COCTOsIHUE BelecTBa. PacTBOpbI U peakLum B BOAHBIX
pacTBopax.

IucnepcHble cuctemsl. IcTUHHBbIE pacTBopbl. TBepAble pacTBopbl. [pyboancnepcHble cuctembl. CycneHanm. SMynbcuu.
KonnovgHble pactsopbl.

PactBopeHue kak consunko-xummdeckuii npouecc. Ocobble CBOMCTBA BOLAbI KAk pacTBOpUTENs. PacTBOPYMOCTb BELLECTB.
PactBopeHue TBepAabIxX, XUOKMX U ra30006pasHbix BEIWECTB. BnnsiHne TeMnepatypbl, 4ABNEHUS 1 MPUPOLObI BEWECTB Ha
WX B3aUMHYIO pacTBOprMOoCTb. Cnocobbl BbIpaXXEHNS COCTaBa PacTBOPOB: MACCOBAS A0NS, MOMSIPHOCTb, SKBMBANEHTHAs
KOHLIeTpauwus, MONSNbHOCTb, MOSIPHAs LONS.

dnekTponuTUdeckas guccoumaums. BnnsHvue npupodbl BelwecTsa Ha ero cnocobHOCTb K 3NeKTPONUTUYECKON
Iuccoumauum B BogHoM pacteope. MexaHuam guccoumnauunn. Mmaparaums noHos B pacteope. OCHOBAHUS U KUCNOThI C
TOYKU 3PEHMS TEOPUM INEKTPONUTMYECKON anccoumaunm. CunbHble 1 cnabble anekTponutbl. CTeneHb auccoumnaumnm
anekTponuTos. dakTopsbl, onpeaensolme cteneHb auccounaumn. OCHOBHbIE NPeACTaBNEHNsS TEOPUN CUNBbHBIX
3NeKTPONUTOB. MICTUHHAA 1 Kaxyluasicsl cTeneHn amccoumanumm B pacTBopax CUNbHbIX anekTponuTos. KoHueHTpaums
VOHOB B pacTBope 1 aKTUBHOCTb. PaBHOBecue B pacTBopax cnabbix anekTponutos. KoHcTaHTa avccoumaumm. Paktopsl,
BMSIIOLNE HA BENUYMHY KOHCTaHTLI anccoumnaumnn. CBs3b KOHCTaHTbI AUCCOUMaLUM CO CTEMEeHbIo Anccoumnaumnn. 3akoH
pasbasneHus.

Hwnccoumauns sBoagbl. KoHcTaHTa guccoumauuun. loHHoe nponsseneHve. BnusaHne Temnepatypbl Ha guccoumnaumio
BoAbl. BogopoaHbiii nokasatenb. MoHsATUE 0 BydoepHbIx pacTBopax. TpyaHOPacTBOPUMbIE 3N1eKTponnTel. PaBHoBecue
mMexdy 0CafKoM W HacCbIWeHHbIM pacTBopoM. [pousseneHune ( KOHCTaHTa) pacTBOPMMOCTH.

Maoponus coneir. Mnaponns coneli No KaTMoHy 1 No aHMoHy. MexaHuam rugponunsa. MonekynsipHble 1 MOHHbIe
ypaBHeHusi rmaponmaa coneii. CteneHb rugponunsa. KoHcTaHTa rugponuaa.

Tema 8. OKMCNUTENbHO-BOCCTAaHOBUTENbHbIE NPOLLECCHI.

CteneHb okmMcneHus. TunnyHbie okMcanTenn n socctaHosmtenn. OKMCIMTENbHO-BOCCTAHOBUTENbHbIE peakLun, NX TUMbl,
cocTaeneHve ypasHeHuiA. MNonbop KoagppMLMEHTOB: METOL 3NEKTPOHHOrO HanaHca.
OxkuncnnTenbHO-BOCCTAHOBUTENbHbLIA MOTEHUMAN, KakK KONMYEeCTBEHHAS XapakTepucTmka
OKMCNNTENbHO-BOCCTAHOBUTENBbHON CUCTEMBI (OLIEHKA HanpaBieHWs 1 NOMHOTbI MPOTEKaHUs
OKMCNNTENbHO-BOCCTAHOBUTENbHBIX peakumii). 3aBncnmMoctb Mexay OKMCInMTenbHO-BOCCTaHOBUTENbHbLIMU
noTeHUManamm CUCTEM 1 U3MeHeHneM aHeprimn Mmbbca. PaBHoBecWe Ha rpaHuLEe MeTann/pacTeop, LBOWHOM
SNEKTPUYECKNIA CNON. DNEeKTPOAHbIA noTeHuman. YpasHeHne HepHceta. CTaHoapTHbIV SNeKTPOaHbIA NoTeHuunan.
BonoopognHbii anekTpoL, 3NeKTpoLbl CPaBHEHUS. DNEeKTPOXUMUYECKUIA pag HanpsXXeHus MeTannos. [anbBaHny4eckuii
SNEMEHT, ero 3.4.C. OnekTponus. IHepTHbIe 1 akTBHbIE 3n1eKTpoabl. CXeMbl MPOLECCOB Ha 3n1eKTpogax npwu
SNEeKTPONnN3e pacnnasoB U BOOHbIX PACTBOPOB.

Tema 9. KomnnekcHble coeAuHEeHUs.

Xummyeckas cBsi3b B KOMMNEKCHbIX COEANHEHUSIX 1 0CODEHHOCTN UX CTPOEHUA. KOOp,EI,I/IHaLI,I/IOHHaFI HeHacbIWeHHOCTb
aTOMOB 1 BOSMOXHOCTb O6pa3OBaHI/|9| KOMMMEKCHbIX (KOOp,ElI/IHaLlI/IOHHbIX COG,D,I/IHGHI/IVI). CocTaB KOMMNEKCHbIX
coefonHeHnn. BHewHasa n BHYTPEHHSAA KOOpANHAUWOHHbIE CCpepr. KaTnoHHble, aHNOHHbIE W HeIZTpaﬂbele KOMMneKkchbl.
HomeHKnaTypa KOMMNNEKCHbIX coeanHeHNA. TunnYHble KOMI'IJ'IGKCOOﬁpaSOBaTe}'Wl. KOOp)J.I/IHaLI.I/IOHHOG 4ymncno
KOMI'I}'leKCOOGpa3OBaTeJ'IFI. TunnyHble nuraHabl. q)aKTOpr, onpegnensdwoumne CNocobHOCTb MOiekyn n NOHOB BbICTYyNaTb B
KayecTtBe nuraHoos. MoHO 1 nonnaoeHTaTHble NUraHabl. npOCTpaHCTBeHHaSI KOH(pI/IpraLI,I/IH KOMMNNEeKCHbIX MOHOB.
F|/|6pvu1v13auv|9| ATOMHbIX op6|/|Tar|e|7| KOMI'IJ'IeKCOO6paSOBaTeJ'I$I N NpocTpaHCcTBeHHas KOH(pI/IpraLI,I/IH KOMMNNeKCcHOro
NOHa.

Lwrccounaums KOMMNEKCHbIX MOHOB B pacTBope. KoHCTaHTa HecTolkocTu. dakTopbl, onpeaensiowmne yCTolymBocTb
KOMMNEKCHbIX MOHOB B pacTBOpeE.

Tema 10. O6LMe CBOMUCTBA 3/IEMEHTOB rnaBHbix noarpynn Mepuognyeckon cuctemol O.U. MeHneneeBa.
Bonopon u ero coeaHeHuUs.

3aKOHOMEPHOCTN B U3MEHEHWW 9NEKTPOHHON KOH(PUIYpaLMK, BEANYMH PaanycoB, SHEPTrMN NOHN3aLMN aTOMOB
SNEMEHTOB rnasHbIX noarpynn Mepuoanyeckoin cuctemsl .M. MeHoeneeesa, ek BTOPUYHON NEPUOSNYHOCTMI 1
€ro BANSIHNE Ha XUMU4Yeckne n pmsmyeckue CBoncTea NpocTbix BewecTs anemeHTos IIIA-VIIA nogrpynn v nx
COELVHEHWIA.

Obuwas xapakTepucTtka Bogopona. PopMbl HAX0XAEHUS Bogopoaa B npmpone. Cnocobbl nonyyYeHns cBo6oaHoro
Bomopopa. NonoxeHne Bogopoaa B nepmoamnyeckon cucteme. CtpoeHne atoma. BaneHTHOCTb 1 CTENEHb OKMCNEHMSA
aToOMOB. XapaKTep XMMMUYECKUX CBSI3ei B coenHeHusIX. YcnoBus obpasoBaHns v cylectsoBaHns noHos H+ H- ,H3O+.
dusnyeckne 1 xuMmM4eckmne ceoicTea Bogopoaa. Bogopon kak BocctaHoBUTENb. BoccTaHoBUTENbHAS CNOCOBHOCTD
aTOMapHOro U MONEKYNApPHOro Bogopoaa. Baanmopencteme sBogopona ¢ Metaniamu n Hemetannamu.

MprMeHeHne Bogopoaa. Booopon kak nepcnekTMBHOE roptoyee.
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rlepOKCI/I,D, BoOopoaa. CTpOGHI/Ie MOJNEeKynbl. ﬂOﬂy‘-IeHI/Ie. YcTtoinumeocTb. OKMCNUTENbHO-BOCCTAHOBUTESIbHBIE CBOMCTBA B
Pa3nnyHbIX cpenax. I'IpMMeHeHme.

rwapuibl. Tunbl TMAPULOB: NOHHbBIE, KOBANEHTHbIE, MONMMEPHbBIE, HECTEXMOMETPUYECKUE.
Bopa. MaccoobmeH Bofopoaa B Npupoge.

Tema 11. O6LMe cBOMCTBA MeTaNNOB. dneMeHTbl |A rpynnbi: IMTUIA, HAaTPUI, Kanuin, pyonaoun, Lesnin. dneMeHTbl
IIA rpynnbi: 6epunnuin, MarHUi, KanbLUun, CTPOHLMIA, Gapui.

MeTtannbl B nepunogmnyeckorn cucteme. Knaccmpukaums Metannos no nx nsnyeckmm n XMMM4eCcKnM CBOMCTBaM.
BnunsiHne aHeprum KpucTaninyeckomn CTpYKTypbl Ha chmamdeckue (Temneparypa nnasneHns u KUneHus,
SNEKTPONPOBOAHOCTb) U XMMMYECKME (B3aUMOAENCTBME C BOLOW, KNCNOTaAMU, LWenovyamun, HemeTannamm) CBoricTea
metannos. Kopposus Metannos.

OnemeHTbl |A rpynnbl: NUTUIA, HATPWUIA, Kanuii, pybruaunia, uesmin. 3akOHOMEPHOCTU B M3MEHEHNWN SNEKTPOHHOI
KOHpUrypauum, BENMYMH paanycoB, SHEPTMM NOHM3ALIMN aTOMOB, XapaKTePHbIX CTeneHel okmcneHms atomos. Ocoboe
nonoxeHue nuTna. HaxoxageHve B npupoae v Nony4yeHne WenodHbIX MeTannos U3 NpupoLHbIX COeANHEHWIA.
dusnyeckne n XMMmM4eckmne CBoNCTBa NPocTbix BelecTs. OCOBEHHOCTM B3aMMOLENCTBUS LWeNoYHbIX MeTaNNoB C BOLOW B
psoy MUTUIA - Le3unii. 3aKOHOMEPHOCTM B CTPOEHNM M CBOCTBAXx (TepMmMYeckast yCTOAYMBOCTb, KMCIIOTHO - OCHOBHbIE
CBOICTBA ) OCHOBHbIX TUMOB COEAMHEHUIA: OKCULO0B, NEPOKCU 0B, KapOOHATOB, N'MAPOKCUIO0B 1 ranoreHaos.
[MpuMeHeHne WenoYHbIX MeTannoB N UX COeaNHEHUIA.

OnemeHTol [IA rpynnbi: 6epunnnii, MarHuiA, Kanbuuia, CTPOHUMIA, 6apuii. IaMeHeHne anekTPOHHOM KOHdurypauuu,
BEMVYMH PALNYCOB, SHEPTUA MOHM3ALMM aTOMOB, XapaKTEPHbIX CTEMNEHEN okncneHust atomoB. Ocoboe nonoxeHve
(amodpoTepHOCTb) Bepunnus. HaxoxaeHve B NpUPOLE 1 NONyYeHUE NPOCThIX BEWECTB U3 MPUPOLHBIX COEAVHEHNA.
Duanyeckne n xmmmyeckume CBorNcTea NPocTbix BewecTs. OKCuabl N rnOPOKCUAbI: CTPOEHNE Y KUCNOTHO-OCHOBHbIE
ceovictea. Conu anemeHToB |IA rpynnbl. MpuMeHeHne Bepunnus, MarH1s 1 3NEMEHTOB NOATPYMMbl KanbLUMS.

Tema 12. dnemeHTol lIIA noarpynnbi: 60p, antoOMUHUIA, ranIuin, UHOUNA, TaNINA.

OnemeHTol [IIA noarpynnbi: 6op, annlOMUHWUIA, rannuii, MHAWRA, Tanuii. 3aKOHOMEPHOCTU B UBMEHEHUW 3NEKTPOHHOM
KOHOUrypaLummn, pagnycoB, SHEPruil MOHN3aLUN, XapakTepHbIX CTeneHel OKNCneHms aToMoB. HaxoxaeHve B npmpoae,
nonyyeHve, pusnyeckme n XMMnM4eckne CBONCTBa NPOCTbIX BEWECTB. 3aKOHOMEPHOCTW B CTPOEHWUM U CBOMCTBAX
(TepMmyeckast yCToM4MBOCTb, KNCNOTHO-OCHOBHbIE U OKUCNNTENbHO-BOCCTAHOBUTENbHbLIE CBONCTBA) COEANHEHWI B
CTEMNEHN OKNCNEHMS +3: OKCUIbl, TMAPOKCUIbI, ranoreHuabl. BogopoaHsle coeanHeHnst 6opa: OCHOBHbIE 9NEMEHTHI
CTPYKTYpbl, CTPOEHNE, 3aKOHOMEPHOCTU B CBOMCTBAX. Y CTOMYMBOCTb, OCOOEHHOCTM CTPOEHUS, (PU3NHECKUE 1
XUMMYECKME CBOMCTBA KMCNoT 6opa. MNprumeHeHne 6opa, anfioMUHNUS, ranins, UHOUS, Tanims U UX COeANHEHNA.

Tema 13. O6LMe cBOMCTBA HEMeTa/OB. AneMeHTb! IVA rpynnbi: yrnepon, KpeMHUI, repMaHui, 0O/10BO, CBUHEL,
Obwme ranyeckne n XMMNYeCKe CBOMCTBA HEMETAOB.

OneMeHThl IVA rpynnbl: yrnepoa, KpeMHUii, repMaHunii, onoeo 1 cauHel,. Oblas xapakTepucTika aNeMeHToB:
3aKOHOMEPHOCTN B U3MEHEHUWN 3NEKTPOHHOIN KOHAUIypaumm, paanycos, SHEPruii MOHM3aUUKN, XxapakTepHbIX CTeNeHel
OKMCNEHNS aTOMOB, CPOACTBO K 3NEKTPOHY, aNneKTpooTpuuatensHocTs. OcobeHHoCcTH kaTteHaumm B psiay C-Si-Ge-Sn-Pb.
OcobeHHocTn yrnepoaa. MNpupoaHole coeanHeHus C, Si, Ge, Sn, Pb, npuHUMNbl Nony4YeHns NpocTbIX BewecTs. Tumbl
CTPYKTYP 1 0OCOBEHHOCTU XMMUYECKOW CBSI3M B TBEPbIX NMPOCTLIX BELeCTBaXx.

AnnoTponHble MoandUKaLum yrnepona: anmas, rpadout, kapbuH, dpynneperst (C60, C70 v T.4.) - TONMMOPMHLIE OPMbI
yrnepoga, rpadoeH, yrnepoiHole HAHOTPYOKN. 3aKOHOMEPHOCTU U3MEHEHUS (PU3NYECKMX U XMMUYECKNX CBOVCTB
NPOCTbIX BEWECTB: B3aNMOLENCTBUE C pa3baBneHHbIMU 1 KOHLEHTpUpoBaHHbIMK pacTteopamu HCI, HNO3, H2S04,
NaOH, metannamu n Hemetannamn. CoeamnHenns skntodenns. Okenapl yrnepoga CO n CO2 : nonyyeHue, CTpoOeHNe,
douaunyeckne n xmmmyeckue (s3anmogenctene ¢ H20, metannamm, OKUCANTENbHO-BOCCTAHOBUTENbHbLIE CBONCTBA)
CBOICTBA. YronbHas kucnota u kapboHartbl. Okcoxnopuapl yrnepona.

erMHVH?II 0COBEHHOCTU 9NEKTPOHHOro CTpoeHus, (I)I/I3I/I‘-IeCKI/|e N XNUMNU4YECKNE CBONCTBA KpeMHuA. HaxoxnoeHune
KpeMHusa B npnpone, OCHOBHbIE TUMbl CTRYKTYP CUNNKATOB. Okcunaopl KpeMHus, KpeMHueBas Kucnorta n ee conu.

duanyeckne n xmmmyeckme CBOMNCTBA repMaHns, onoea u ceuHUa. KpemMHuii n repmaHuii - nonynpoBOLHNKN.
3aKOHOMEPHOCTM B U3BMEHEHNM CTPOEHNS 1 XMMMUYECKUX CBOMCTB OKCUAOB 1 rugpokcngos Ge-Sn-Pb (Tepmuyeckas
YCTOMYMBOCTb, KNCNIOTHO-OCHOBHbIE Y OKUCNIMTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA).

an/IMeHeHI/Ie NPOCTbIX BeWweCTB N OCHOBHbIX XMMUYECKNX COEOVHEHWI: OKCUOO0B, rmopokcnaoos, rmopmnoos,
XanbkoreHmnnos, Kap6v|,u03 n cnnmunnos, Kap6OHaTOB N CUNNKATOB.

MurpaumoHHbIA LUK yrnepoa.

Tema 14. OnemeHTbl VA rpynnbi: a3ot , pocdoop, noarpynmna MbillibsikKa.

OnemeHTbl VA rpynibl: a30T, hocgpop, MbllWbsK, CypbMa, BUCMyT. ObLas xapakTepucTrka 3NEMEHTOB: 3aKOHOMEPHOCTM
B U3MEHEHWNW SNEKTPOHHON KOH(UIypaLmmn, paanycoB, SHEPIUn MOHN3aLUN, XapakTepHbIX CTeNeHelh OKNCNeHns
aToMOB, CPOACTBO K 9NEKTPOHY, 3NEKTPOOTPULATENbHOCTb. XapakTep XMMMYECKUX CBA3EN B coeanHeHmnsX. ViameneHve
MeTannn4yeckoro 1 HEMeTanINYecKoro xapakrepa aneMeHToB no rpynne. PopMbl HAXOXAEHUS SNEMEHTOB B NPUPOLE.
MpuHUMNBI NONyYeHWs 1 NPUMEHEHWS MPOCTbIX BEWECTB.
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A30T: 0cOBEHHOCTU CTPOEHUS, XMMUYECKas CBSA3b B MONeKyne asota ¢ noauuunii Teopun BC n MO. duanyeckne
CBOICTBA a30Ta, peakLUMOoHHas crnocobHOCTb MONEKYNSIPHOro U atoMapHoro asota. Okenabl asoTa (1,2,3,4,5). CtpoeHne
monekyn. OTHOWEHWE K BOAE, KUCNIOTaM U Wwenovam. TOKCUYHOCTb OKCMAO0B a30Ta. BnvsHmne Ha okpyXatouyo cpeay.
A3zoTtuctas kucnota. CTpoeHne ee Monekynbl U HATPUT-UoHa. Hutputel. OKUCINTENBHO-BOCCTAHOBUTESbHBIE CBOMCTBA
KWNCNOTbI U HUTPUTOB. TOKCUYHOCUTbL HUTPUTOB. A30THas kncnota. CTpoeHne Monekynbl a30THOW KUCNOTbI U
HUTpaT-noHa. OKUCNMTENbHbIE CBONCTBA KOHLIEHTPMPOBAHHOM U pa3baBneHHol a3oTHOM KMCNoThl. BaanmoneicTeue ¢
meTannamm n Hemetannamu. Llapckas Boaka. lNMprMeHeHne a3oTHOM kmcnotbl. Conm a3oTHOM KMCNOThI. MPOAYKTbLI UX
TEPMMNYECKOro pasnoxeHus. MpumeHeHne conei. TOKCUYHOCTb HUTPATOB. A30THble yoobpeHus. MNMopoxa 1 B3pbiBYaThie
BewecTea. dakTopbl, 06ycnoBnvBatoLwme B3pblB4aThle CBOMCTBA U B3PbIBOONACHOCTb BEWecTB. MUrpaumoHHblid LKA
asota. Pukcauus azota 13 Bosayxa. Obwume npuHUMMBLI domkcaunn. HoBble MeToabl HU3KOTEMNEPAaTYPHO domkcaumm
asorTa.

docchop: 0COBEHHOCTN CTPOEHUS 1 0BPaA30BAHUS XUMUYECKOW CBA3M B COeAMHEHUSX. CKNOHHOCTb K 06pasoBaHmio
NMoNMMOPAOHBIX PopM dpoccpopa. AnNOTPOMNHbLIE MoaMcpMKaLMmM docdpopa U 0COBEHHOCTU X CTPOEHUS. Dusnyeckne n
XMMm4yeckue ceoncTea pocdopa: OTHOWEHNE K HemeTannam, Metannam, Boge, Kucnotam v wenovam. Okcmabl
goocdhopa: omanyeckme cBoNcTBa, 0COBEHHOCTY CTPOEHUS, MPUHLIMIbI NMOMYyYEeHUsI OTHOWEHWE K BO4e, KUCoTaM 1
wenoyam. Kucnopoacogepxatme kmcnotbl ooccpopa u nx conu. docgopHoBaTncTas Kucnota n runogooceunTs.
docopuctas kucnota n pocutsbl. Meta-, an(Nnpo-)- n NOAMGPOCOopHbIe KUCNOTbI 1 ux conn. OpTodhocdopHas
kucnota u ee conn. CTpoeHne Monekyn KMcnoT goocdopa, NX OCHOBHOCTb Y OKUCANTENbHO-BOCCTAHOBUTENbHbIE
CBOWCTBA.

ANNOTPOMHbIE MOANGIUKALNN MbllbsIKA U CYPbMbl. XUMUYECKME CBOMCTBA MPOCTbIX BEWECTB: OTHOWEHNE K HeMeTannam,
meTannam, Boge, kucnotam u wenodam. Okcuapl, rmapokcuabl Mbllwbska, cypbMsbl (3,5) n Bucmyta (3). Meta- u
0pTOdOPMBbI. KNCNOTHO-OCHOBHbBIE M OKUCIUTENBHO-BOCCTAHOBUTENbHbIE CBOMCTBA. ObWmMe NprHUMNbLI nonydeHus. Conu.
ApceHarsbl (3,5). Ctnbarsl (3,5). Bucmytathi(5).

BogoponHble coeanHeHust aneMeHToB VA rpynmbl: CTPOEHNE, OU3NYECcKMe U XMMUYEeCcKMe CBOMCTBa.

Tema 15. AnemeHTbl VIA rpynnbi: Kucnopogn, cepa, nogrpynna ceneHa.

dnemeHTbl VIA rpynnbl: kucnopod, cepa, noarpynna ceneHa. Obias xapakTepucTka 31eMEHTOB: 3aKOHOMEPHOCTM B
N3MEHEHUN 3NEKTPOHHON KOHPUIypaLUum, pagnycos, SHEPruii MOHU3aLUMKN, XapakTePHbIX CTENEHel OKMCNEeHNsl aTOMOB,
CPOLCTBO K 3NEeKTPOHY, 3/1eKTPOOTPULATENBHOCTb. I3MeHeHWe No rpynne ycToMYMBOCTM COeAUHEHWIA B BhICLLIE
CTEMNeHn OKNCNEHNs aTOMOB. XapaKTep XMMUYEeCKUX cBa3el B coeanHeHusix. CKNOHHOCTb K 06pas3oBaHMio KaTUOHHOM 1
aHVOHHOM CPOPM 1 06Pa30BaAHMNIO FOMO-LIEMHbIX NMONMMEPHbIX COeONHEHUIA. /I3MeHeHVe MeTanIm4eckoro 1
HeMeTanIM4Yeckoro xapaktepa anemMeHToB no rpynne. MopMbl HAXOXIEHWS SNEMEHTOB B Npupoe.

Kucnopog: gousnyeckue cBoincTea, 0COBEHHOCTY CTPOEHUS, annoTPOonHble Moaudukaummn. XmMuyeckas CBs3b B
monekyne kucnopoga ¢ nosuuunii Teopum BC n MO. CtpoeHne Monekynbl 030Ha. XMMNYEeCKre CBONCTBa KUCNopoaa.
MurpaumoHHbIV LMK KUCRopoAa 1 030Ha.

Cepa: qoamnyeckue CBONCTBa, NONMMOPCOHbIE MOAMCOMKALMK Cepbl. XMMUYECKUe CBOMCTBA cepbl (OTHOWEHWe MeTannam
1 HemeTannam, Boge, Kkucnotam u wenodyam). Okeuibl cepbl: 0COBEHHOCTN CTPOEHUS!, OTHOWEHKE K BOAE, KCNoTaM U
wenoyam. MNprMMeHeHVe CepHNCTOro rasa v BIUSIHME Ero Ha okpyXxatolwyo cpely. KucnoTtbl cepbl: cepHUCTasi, cepHasi,
nonuncepHole KUcnoTbl. CTpoeHne MoNekyn 1 aHWOHOB KCNOT, KUCNOTHBIE U OKUCIINTENbHO-BOCCTAHOBUTENbHbIE
cBovicTBa. CBoicTBa pa3baBneHHON 1 KOHLEHTPUPOBAaHHON cepHoii kucnoTbl. Oneym. Cynbdpatel. Mnapocynbgarhbl.
LOucynbdpatsl (Mupocynbdartsl). TUOKUCNOTHI U UX conu. Tuocynbgoatel. CTpoeHue Tuocynbdpart-noHa. MNonmTmoHosble
KUCNOTbI 1 UX CONK.

Mmapnabl H23. CTpoeHue Monekyn, yCTOMYNBOCTb, (OU3NYECKE CBONCTBA, U3MEHEHNE TemnepaTyp nnasneHus u
KUMNeHns B psay BoAa-TeNNyposoaopoL. BocctaHoBMTENbHbBIE M KMCIOTHBIE CBOWCTBA B PS4y BOAA- TENNYypPOBOAOPOA.
Cepoeogopon. CeorictBa. TOKCUYHOCTb XanbkOreHoBO4OPOAOB.

I'IpvlmeHeHme NPOCTbIX BEWeCTB N OCHOBHbIX COEeOVHEHWNIA.

Tema 16. SnemeHThl VIIA rpynnbi: dotop, xnop, nogrpynna 6poma.

OnemeHTbl VIIA rpynnbi: coTop, Xnop, noarpynna 6poma. Obuas xapakTepucTvka SN1eMEHTOB: 3aKOHOMEPHOCTU B
W3MEHEHUN 3NEKTPOHHON KOHMOUrypaumm, pagnycoB, SHEPril MOHN3ALIMU, XapPaKTEPHbBIX CTENEHE OKUCNEHNS aTOMOB,
CPOACTBO K 9NEKTPOHY, 3NEKTPOOTPULATENBHOCTL. I3MEHeHMe No rpynne yCToMYMBOCTM COEAUHEHWIA B BbICLIE
CTEMNEHUN OKNCNEHNS aTOMOB. XapaKTep XUMNYECKUX CBA3EN B CoeanHEHUSsIX. [pn3Haku MeTannmyHoCTH y noaa.
OcobeHHoCTU (hTopa. POpPMbI HAXOXAEHNS ranoreHoB B npupoae. O6wuid NPpUHLUMN NOoAy4YeHNs CBOOOOHBIX ranoreHoB.

duranyeckne CBOMNCTBA NPOCTbIX BEWECTB. VI3aMeHeHne TeMnepaTyp nnasneHus v KUneHus B psay drop-acrar.
XnMuyeckue CBOMCTBA NPOCTbIX BELWECTB. VI3MeHeHne aHeprum CBsi3n B MOMIEKyax rafioreHoB Mo rpynne u
peakumoHHasi cnocobHoCTb ranoreHoB. OTHOWEHME K BOLE, Weno4am, MeTannam u Hemetannam. TOKCUYHOCTb
ranoreHoB. Mepbl NPeAoCTOPOXHOCTM Npw paboTe C ranoreHamu.

["anoreHoBO4OPOAbI. YCTONYMBOCTb MOMEKYN. XapakTep XMMMYECKUX CBA3eN B Monekynax. Accoumauns Monekyn
gTopoBogopona. Puanyeckne CBONCTBA ranoreHoBoAOPOaoB. aMeHeHne Temneparyp nnasneHns 1 KUNeHus B pagy
(PTOPOBOAOPOA-MOLOBOAOPOL. XUMUYECKME CBOMCTBA ranoreHoBonoponos. OcobeHHOCTN (hTOPOBOAOPOAHON KUCNOTHI.
MNpumeHeHne consHOM 1 NNaBUKOBON KNCNOT. "anoreHnabl.

Okemapl dotopa, xnopa (1, 4, 7), 6poma(1), nopa(5). Ceoictea. Kucnoponconepxatme KucnoTel xnopa 6poma, hoaa.
CtpoeHune monekyn. CpaBHUTENbHAS YCTONYMBOCTb. OKUCIUTENbHBIE Y KUCOTHbIE cBolcTBa. ObLme npuHUMmbI
nonyyeHns. Conu KNCNoOpoAcoAepXawWwmx KUCNOT ranoreHoB. OkucnutenbHble cBoicTea. CpaBHUTENbHASA YCTONYNBOCTb
CONENn N KNCNoT. I'IpmmeHeHme rMNOXNopuTOB, XNI0PAaTOoB, NEepxnopaTos. OKVICHFHOLI.I,I/Ie, roptodme n B3pbiB4aTble CMECUh Ha
OCHOBeE XJiopara u nepxnopara Kanus.
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I'IpMMeHeHme NPOCTbIX BEWECTB N OCHOBHbIX COEOVIHEHWIA.

Tema 17. Peakuuu B pactBopax. [ToHsiTMe 0 MeTOax pa3neneHusi, oOOHapyXeHUs 1 onpeneneHus.
TutpumeTpuuyeckue MeToabl aHanusa. OKUCNUTENbHO-BOCCTAaHOBUTEIbHbIE peakuun. KoMnnekcHble
coeauHeHus.

Ponb aHanutnyeckoi xummn B pa3suTtim reonoruu. MoHAT1E 0 CUbHBIX U cnabbix aneKTponuTax (KUCNoThl v
0CcHOBaHWs)OcobeHHOCTM BblumcneHns pH. Micnonb3oBaHue pasnnyHbix peakuunii B MeTogax pasneneHus, obHapyXeHus
n onpeneneHus. TpeboBaHUs K peakumsM, UCNONb3YeEMbIM B TUTPUMETPUU. MNepBUYHbIE 1 BTOPUYHBIE CTaHAAPTHI.
MoHsTMe 06 aKBMBANEHTE 1 (PaKTOpe IKBUBANEHTHOCTM. ICNonb3oBaHNe METOAA INEKTPOHHO-UOHHbBIX YPABHEHWUI NS
OKMCNUTENBHO-BOCCTAHOBUTENbHbIX peakuuit. TunmyHble komnnekcoobpasosatenu u nuraHabl. JeHTaTHOCTb
nMraHaoB.YCcTaHoBNEHME COOTHOLWEHMNS MEXAyY pacTBOpaMu CONSHON KMCNOThI U rmapokenaa Hatpus. CtaHoapTmsauns
pabo4ymx pacTBOpOB.

Tema 18. KucnotHo-ocHoBHOe TUTpoBaHue. CtaHaapTu3auus pacteopoB. KUCNOTHO-OCHOBHOE TUTPOBaHMe
CWIbHbIX U cNabbiX KUCNOT U1 OCHOBaHUMA.

Lwnccoumauns Boabl, KOHCTAHTa AMccoumnaumm n MoHHoe npomaeeneHue. BooopoaHoin nokasartens (pH). MNoHsaTue o
6ydoepHbix pacTeopax. [MoHsATME 06 OCHOBHBIX KMCNOTHO-OCHOBHBIX MHAMKaTopax. CTaHaapTu3auusi pacTBOpOB.
MoTeHumnomeTpunyeckne Metoabl namepeHmst pH .YcTpoicTeo 1 paboTa BOAOPOLHOr0, XMHIMAPOHHOIO U CTEK/ISIHHOTO
aneKkTpoaoB.MHauKaTopHble MeToabl onpeaeneHns pH pacTeopoB. YCTPoMcTBO 1 paboTa 3N1eKTPOL0B CPABHEHUS.
OnpegneneHne coepxXaHusi yKCyCHOM KMCNOTbl U aMMmaka B npobax.

Tema 19. OKucnuTENbHO-BOCCTAaHOBUTE/IbHOE TUTPOBaHMWE: NepMaHraHaToMeTpuyeckoe onpeneneHme
BOCCTaHOBUTENIeN N OKUCINTENen.

Peakuuu, nexaime B OCHOBE OKUCINTENbHO-BOCCTAHOBUTENBbHOrO TUTPOBaHUS. Knaccugpukaums metonos
OKMCNNTENbHO-BOCCTAHOBUTENBbHOTO TUTPOBaHWs. BnusiHne pH cpenbl. MepmaHraHatomeTpusi, 0cOBEHHOCTM MeToa.
lMpumeHeHne meTona nepmaHraHatomeTpun. CtaHgapTnsauns pacteopa nepmMaHraHarta Kanus no pacTsopy WaBenesoi
kucnotbl. Onpenenenne cogepxanus Fe(ll) B pacteope.

Tema 20. O6Lwas xapakTepucTuka metannoB. KomnnekcoHoMeTpuyeckoe TUTPOBaHUe: onpeaeneHne oTaeNbHbIX
MOHOB METa/INIOB U XECTKOCTU BOAbI.

KOMI'I)'IeKCOHOMeTpI/I‘-IeCKOG TUTpOBaHwue, ocobeHHocTy MeToaa. KomnnekcoHbl kak nuraHgpl. OcobeHHOCTH peakunn
KOMMNEKCOHOB C MeTannamu. BnusHve pH cpenbl Ha NpoTekaHne KoOMNNekCoOHOMEeTPU4EeCKOro TutTpoBaHus. anMeHeHI/Ie
MeTona KOMMNNEeKCOHOMETPUYECKOro TUTPOBAHUA. CTaH,uamesaumsl pacTeopa KoMnnekcoHa. Onpe,ueneHme XeCTKOCTHn
BOObl.

Tema 21. XuMnyeckasa KMHeTUKa

. CkopocTb xnMmnyeckon peakumn. OCHOBHOI NOCTynaT XMMNUYeCKON KMHeTUKkn. KoHCTaHTa CKOpOCTH, MONEKYNSAPHOCTb U
NnopsaoK XMMUYECKOW peakumn. KnuHetnyeckme ypaBHEHUS peakuuii Hynesoro, nepeoro 1 BTOPOro NOpsiAKOB.
PaamepHOCTb KOHCTaHTbI ckopocTu. MNeprog nonynpespaleHns. MeToabl onpeneneHms nopsaka peakumn BnvsaHue
Temneparypbl Ha CKOPOCTb XMMUYECKOM peakuun. YpasHeHue BaHT-Ioddpa. YpasHeHne AppeHuyca. ['padmyeckuin n
aHanMTN4YeCKNin MeTOAbI BbIYMCNIEHNS 9KCMEPUMEHTANIbHON SHEPrM akTuBaumm.

Tema 22. dnekTpooBMXYLLAs CUa U ANEKTPOAHbIN NOTEHLMaN. QNeKTPONnpoBOAHOCTb PAaCTBOPOB ANIEKTPOSIMTOB

"anbBaHW-noTeHUman. dnekTpoasmxyuwas cuna (34C), ranbBaHM4eckuin anemeHT. YpaBHeHne HepHcTa, cTaHaapTHbINA
9NeKTPoIHbI noTeHumnan. KomneHcaumnoHHbii Mmeton namepenuns 90C. Onektponapl cpaBHeHnsa. OnpeneneHne n pacyeTt
SNeKTPOAHOro noteHumana. MNoteHumomeTpuyeckoe TutposaHue. Nameperune pH pactsopos. MiHgmkatopHbie
3NeKTpoabl.

MpoBOAHWKM NEPBOrO U BTOPOro poaa. dNekTponpoBoaHOCTb. CKOPOCTb ABMXEHNS NOHOB 1 ()akTopbl, BANAOWME Ha
Hee. YoenbHas anekTponpoBOLHOCTb, 3aBUCMMOCTb €€ OT KOHLIEHTPaLUM anekTponnTa. SKB1BaneHTHas
9NEeKTPOMNPOBOAHOCTb, 9KBMBANEHTHAS ANEKTPONPOBOAHOCTbL Npu 6eckoHeYHoM pasbasneHnu. [MoABUXHOCTb NOHOB
rMAPOKCOHMNS 1 rmapokecuna. Moctosas cxema n3MepeHus aneKTponpoBoAHOCTH, NOCTOSHHAS cocyna v ee
onpegneneHve. NprMeHeHne MeToAa OLEHKIN 3NeKTPONPOBOAHOCTI ANs pacyeTa KOHCTaHTbl guccoumnauunmn.
KoHaykTomeTpus.

Tema 23. NMonyyeHune, yCTONYNBOCTb U KOArynsaumUsa KOIONAHbIX CUCTEM

KonnounnHele crcTeMbl, X OTAINYME OT UCTUHHBIX PACTBOPOB. OCHOBHbIE 0COBEHHOCTU KOMIOULHOIO COCTOSIHUSI.
Knaccudprkauus gucnepcHbix cucteM. TepMoanHaMmyeckmue 0CHOBbI YCTOMYMBOCTY KONNOWAHbIX pacTBopoB. MeTonb
MONYYEHUS 1 OYUCTKIN KONNOUAHBIX cucteM. CTpoeHve muuennsl. Ponb ctabunusatopa. 3akoHOMEPHOCTU, MPUHKHBI,
nopor koarynsuuu. Koarynsiuus non oenMcTBMEM 3NEKTPONUTOB. SBNEHUS HENPaBU/bHBIX PSAOB. 3awnTa OT Kaorynsaumu.

Tema 24. HecpTexumus, kak o6nactb COBpeMeHHON XMMUYECKOW HayKMu.

Hedprexmmunsg, ee nctopms, COBpeMEHHOE COCTOSIHUE, Hay4Hble 3a4a4u 1

nepcnekTMBbl Pa3BnTns. 3Ha4YeHne HepTW B HAPOAHOM x03slicTee. Pecypchbl n

pasmepbl 106bl4M 1 NepepaboTku HedOTH U NPUPOAHOro rasa B Poccuu 1 3a

pybexom. HedbtenepepabatbiBaiowas U HEOTEXMNYECKAS MPOMbIWNEHHOCTb

1 ee Belyllas ponb B 9KOHOMUKE Pa3BUTbLIX CTPaH.

Tema 25. Knaccundpmkauusa Hedpteln. TexHonormyeckas u tosapHasa Knaccucpumkaumsa Hedpten
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®pakLUMOHHBIA cocTaB HepTU. XUMUYECKUin cocTas HedpTu. Knaccudpukaums Hedpten, onpenensiowas HanpasneHue nx
nepepaboTku: No NIOTHOCTM, MO XMMUYECKOMY COCTaBy, TEXHONorndyeckas knaccudgukauus. Wudop Hedptu. Macnopt
HedoTN. XMMUYECKNIA COCTaB HePTU N HedpTAHbIX cuctem. CocTas u CBoOKCTBA HedpTeln. PU3NKO-XMNYECKME CBOMCTBA
HedpTel N HedpTEeNPOAYKTOB.

Tema 26. Xumnyeckum coctaB u CBOMCTBa HedpTH.

Heq.)TFIHbIe yrnesonooponbl psana ankaHoB. AnkaHbl B HedTAax. Fa3006pa3Hb|e ankaHbl. Xungkue un TBEPOblEe anKaHbl.
napa(*)l/lel N Uuepe3nHbl. Pacnpe,u,eneHVle M30MepOoB yrnesonoponoB psna ankaHoB. LinknoankaHsol HedTW.
ConepxaHme LMKnoankaHoB B He(PTAX. MoHoumknnyeckue, NONNUMKINYECKne

umknoankaHbl. Metonbl nonyyeHns. HadoTeHoBbIe YrNeBOAOPOAb! BbICOKOKUNAWMX CPpaKLUi.

Apomatuyeckue yrnesogopoabl Hedptn. Tunbl apoMaTuyeckmnx yrnesogopoaoB HehTH U UX cogepXaHue B HedpTax u
HeTAHbIX dopakLusix. HanpasneHus npuMeHeHs apoMaTMyeckmx yrinesoLopooB B HedoTenepepaboTke u
HeqoTeXMnu.

CepHucTble coeanHeHnsa HedTn. XapakTepmucTuka CEPHUCTbIX COeANHEHNI 1
ux onpepeneHune B HedpTsX. MNMepcnekTnebl X NPaKkTUY4eCKOro NCNonb30BaHMs.
CognepxaHue cepbl B pasnnyHbiX HEPTAX 1 HedpTeNPOAYKTaXx.

A30TUCTbIE N KNCNOPOAHbIE CoeanHEHNS HedpTn. CMONMCTO-acqpanbTEHOBbIE BEWECTBA. XapakTepmucTmka u
onpepeneHne B HepTaX.

HedTaHble kucnotsl. CMonucTo-acdanbTeHoBbIE BewecTsa. PazneneHne un
XapakTepucTumka.
Tema 27. BaaumHble npeBpalleHns yrnesoaoponos Hedhtn

TepMuyeckune npespalleHns yrnesonoponos HeddT. TeopeTnieckne OCHOBbI TEPMUYECKMX MPOLECCOB.
PapaukanbHo-LemnHoM MexaHN3M KpekuHra yrinesonoponoB. TepMuyieckmnii kpekuHr. Mpouecc nuponnsa. KokcosaHue.
BucbpekuHr.

Kartanutuyeckne npespalweHns yrnesoaoponoB HedpTn. TeOpeTnyeckne 0OCHOBbI KaTanuTn4eckrx NpoLEeCCoB.
KartanusaTopbl, 1x COCTaB 1 NpUpoaa KataiuTn4eckon akTMBHOCTU. KapbKaTMOHHbBIN MEXaHU3M KpekuHra
YrNEBOAOPOLOB PA3NNYHbIX TUMOB. Katanntniyeckuin KPeKuHr.

Karanutnyeckuin pucpopMuHr. M'mapokpekuHr n rugporeHesauns. isaomepusaums. AnkunnposaHue.
Tema 28. OcHOBHble KOHLLEMNLIMM NPOUCXOXAEeHUs HedpTh U rasa

OCHOBHbIE KOHLIEMNLUUM NMPOVCXOXAEHUS HEQDTW 1 rasa u 06pas3oBaHns OCHOBHbIX KNAacCoB COEAMHEHUA HedpTh. Teopus
0 6OreHHOM NPOUCXOXAeHUN HedpTU. Pa3BnTre npenctaeneHunii 06 opraHN4eckoM NPONCXoXAeHUn HedpTu. OTKpbITHE
B HEPTSX BMOMONEKYN-NOPEUPUHOB, N30NPEHOULHbIX YINEBOLOPOAOB, HOPMabHbIX ankaHos oT C17 u Bblwe,
NONMLUMKINYECKNX YrNeBOA0POA0B. HeopraHnyeckas KoHUenums NpoucxoxXaeHns Hedptv 1 rasa.

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

CamocTosiTenbHas pabota obyyaolmxcs BoIMOMAHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeACcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHYto paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHNE OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyatowmecs YnutaroT u
KOHCMEKTUPYIOT y4ebOHYI0, Hay4HYIO 1 CMPABOYHYIO NUTEPATYPY, BbINONHSAT 3a8aHUs, 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 3NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsiook opraHn3aumm 1 ocylecTBAeHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumanmiTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctaa obpasosaHus u Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

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

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtensHoro yupexaeHns "KasaHckmi (MprBonxXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacrnopsiaka goeiepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLEro npodpeccmoHansHoro obpasosarust "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpCUTeT"

JNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepanbHOro yHmBepcuteTa

6. dOHA OLEeHOYHbIX CPeACcTB MO AucuUnIuHe (MOoayN0)

DOoHI OLIEHOYHbIX CPeaCTB Mo AUCUMUNIUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha NPOBEPKY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPedCTB BK/H0YaeT OLEHOYHbIe
cpencTBa TEKyLWero KOHTPONS 1 OLUEHOYHbIe CPeCTBa NPOMEXYTO4YHOM aTTecTaunm.

B dpoHIe oLeHOYHbIX CPeacTB COAEPXUTCS cneayiolas UHgpopMauums:
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- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pedynbTataM 0By4eHus Mo AUCLUNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0o OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe oucumMnnnHbl (MOoYNs) NpeanonaraeT n3y4eHrne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0By4aOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes 3NeKTPOHHbIe BUBNIMOTEYHbIE CUCTEMBI HA OCHOBAaHWMW 3aKNtoyeHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHor 6ubnmoTekoi.

ONeKTPOHHble N30aHNA AOCTYMHbI AUCTAHLUMOHHO 13 Nio60oi TOUKM Npu BBEAEHNM 00yHaIoLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHMKU NeYaTHbIX M3aaHUn BBINOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha Kaxaoro obyyaiolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyeli nporpamMme AucLUMnanHbl. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapnarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNN KOMMNNEKTOBAHNS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6XoaUMbIX AN
OCBOEHUS BUCLMUMNINHBI (MOOYIs)

Bonpochkl 1 TECT-KOHTPOMb AN CaMOCTOSTENbHOM paboTbl Mo Kypcy obwas xumus -
http://kpfu.ru/docs/F1546424983/%C2%EE%EF%F0%EE%F1%FB%20%E8%20%F2%E5%F1%F2-%EAY%EEY%ED%F2%F0%!

3apaHus no kypcy xummm - hitp://kpfu.ru/docs/F852305647/Geo_GeoEco_zaoch.pdf
Kypc nekuuin no douaunyeckon n konnongHom xumnn - http://kpfu.ru/docs/F2047204685/chem0014.pdf

MpakTn4yeckoe pykoBOACTBO K nabopaTopHbiM paboTam no oranHeckon 1 KONIouaHON XUMUN. -
http://kpfu.ru/docs/F1434993556/chem0005.pdf

Mporpamma 1 BONpOChI A4Jis CaMoCTosITENbHOM paboThl Mo kypcey "Obwast xumms" -
http://kpfu.ru/docs/F1173885026/chem0001.pdf

TecToBbIE 3a8aHMsa No xumum - http://kpfu.ru/docs/F560311606/chem0033.pdf

9. MeToguyeckue ykasaHusi gisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNUHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekuunu KoHcnekTnpoBaHue nekumii - CNoXHbIA B By3OBCKOM ayanTOpPHOM paboThl, npeanonaratowwmii
WHTEHCUBHYIO YMCTBEHHYIO OeATENbHOCTb CTyAeHTa. KOHCMEKT SIBngeTcs nonesHblM Torga, korga
3anucaHo camoe CyLecTBEHHOe U coenaHo aTo cammnm obyvatowmmes. He Hapo cTpemMmTbes 3anucatb
[LOCNOBHO BCIO Nnekuumio. Takoe "KOHCNEeKTUpPoBaHne" NpUHoCKT 6oMblie Bpena, YeM nosb3bl.
LlenecoobpasHo BHa4ane noHsaTb OCHOBHYIO MbIC/b, U3N1araeMylo IEKTOPOM, a 3aTeM 3anucarb ee.
XenartenbHo 3annCb OCYIWECTBAATb HA OAHON CTPaHWLE NMCTa UK OCTaBnAs MNons, Ha KOTOPbIX
no3aHee, NpY CaMOCTOATENbHON paboTe C KOHCMEKTOM, MOXHO CAENatb JOMNONHUTENbHbIE 3anMCy,
OTMETUTb HEMOHATHbIE MecTa.

KoHcnekT nekuun nyyie noapasnenstb Ha NyHKTbl, cobnofas KpacHyto CTPOKy. 9TOMy B 60NbLIOWA
cteneHu ByayT cnocobcTBOBaTL BOMPOCH! MNaHa Nekuun, NpeanoxeHHole npenoaasarensm. Cnenyet
obpalaTtb BHMMAHWE Ha aKLEHTbI, BbIBOAbI, KOTOPbLIE AenaeT NekTop, oTMeyas Hanbonee BaxHble
MOMEHTbI B IEKUMOHHOM Martepuane 3aMmeyaHusiMm "BaxHo", "Xopowo 3anoMHUTb" 1 T.n. MoXHo
Jenatb 370 U C NOMOLLbIO Pa3HOLBETHBIX MAPKEPOB UN pydek, NoAYepKUBas TEPMUHbI U
onpegeneHns.

LlenecoobpasHo pa3paboTtatb COBCTBEHHYIO CUCTEMY COKpaleHnii, abbpeBnaTtyp 1 CUMBOOB.
OpnHako npw fanbHeiwen paboTe C KOHCNEKTOM CUMBOSbI Jlydlle 3aMEHUTb OObIYHLIMK COBaMK AJ1s
6bICTPOro 3pUTENBHOMO BOCNPUSATAS TEKCTA.

PaboTtast Haf KOHCNEKTOM NIEKLMiA, Bceraa HeobxoanMO NCMONb30BaTh HE TOMBKO YHEOHUK, HO U Ty
nuTeparypy, KOTopyto AOMNONHUTENbHO PEKOMeHO0Ban NekTop. VIMeHHO Takas cepbesHas,
KponoTnmneas paboTta ¢ NeKLMOHHbIM MaTepuanom no3BonuT ryboko OBNafneTb TEOPETUHECKUM
MaTepuanom.

nabopaTopHbie| BbinonHeHne nabopaTtopHbIX 1 NpakTUHeckmx paboT ocylecTBnseTcs Ha nabopaTopHbIX U

paboTbl NpakTUYECKMX 3aHATUSIX B COOTBETCTBUM C rpadonkom yuebHoro npouecca. ns obecneyeHus
caMocTosTeNbHON paboThl NpenofasaTensiMm paspabartbiBaloTCs METOOUYECKME YKa3aHUs Mo
BbINOMHEHNIO NabopaToOpPHO/NPakTUYeckoin paboThbi.
PaboTa c nutepatypoii, ApyruMmn UCTOYHUKAMU UHCDOPMALMK, B T.4. SNEKTPOHHBIMUA MOXET
peann3oBblBaTbCSH HA CEMUHAPCKUX U MPAKTUYECKMX 3aHATUSAX. [laHHblEe NCTOYHMKU MHDOpMaLUK
MoryT 6biTb NpeAcTaBneHbl Ha 6yMaxHOM U/MNK 3NEKTPOHHOM HOCUTENSX, B TOM YWCHE, B CETH
Internet. Mpenogasatens hopMynupyeT uenb paboTbl C AaHHLIM UCTOYHUKOM MHADOpMaLIMK,
onpenensieT BpeMsi Ha NpopaboTKy AOKYMEHTa U (POPMY OTHETHOCTH.
Camo v B3aMMonpoBepKa BbIMOMHEHHbIX 3a4aHWiA Yalle NCNoNb3yeTCsl HA CEMUHAPCKOM,
NPakTUY4ECKOM 3aHATUM 1 UMEET CBOEN LieNbio MpuobpeTeHne Takmnx HaBbIKOB Kak HabnoneHue,
aHann3 0TBETOB COKYPCHWKOB, CBEpKa COBCTBEHHBIX PE3YNbTATOB C 3TaNOHaAMM.
PelweHune npobnemHbIx 1 CUTyaUMOHHbIX 3a4a4 UCMOMb3YeTCs Ha NEKLMOHHOM, CEMUHAPCKOM,
NpakTU4eCKOM W ApYrux Buaax 3aHsatuii. NpobneMHas/cutyaumoHHas 3anada LONXHa UMETb YeTKYyIo
POPMYINPOBKY, K HEN [ONXHbI ObITb MOCTABNEHbI BOMPOCHI, OTBETHI HA KOTOPblE HEOBXOAMMO HaNTH 1
o0bocHoBaTb. Kpntepnu oueHKU NpaBuibHOCTA PELIEHNS NPOBNEMHOR/CUTYaLMOHHOM 3a8a4n OOMXHbI
6bITb N3BECTHBI BCEM 06YyYatoWMMCS.
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camoctosi- | CamocTosTenbHas pabota CcTyeHTOB BK/oYaeT B cebs:

TenbHas BbinonHeHne NpakTU4ecknx 3anaHnii;

pabota Mpwn BbINONHEHUN NPAKTUYECKMX 3a0aHNA CTYAEHT PYKOBOACTBYETCS NpaBuiamMm, U3N0XeHHbIMU B
onuncaHun paboTbl (onmMcaHne paboTbl NpenocTaBnsieTcsl npenoaasaTenem nnbo B aNeKTPOHHOM
BuAae, nnbo Ha TBepAOM HocuTene, Nbo B yCTHOW doopme). CaMoCcToSITENbHO aHannsnpyeT
nonyyYeHHble pe3ynbTaThl N AenaeT COOTBETCTBYIOWME BbIBOIbI.
CamocTtosiTenbHas paboTta npoeoaatcs, ans 6onee rnybokoro yCBOEHUS AMCLMMIUHBI, NprobpeTeHust
HaBblKOB paboTbl C NNTEPAaTYPOii, LOKYyMEHTAMU, NEPBOMCTONHMKAMM U T.M.
PekomeHayemas nutepatypa cooblwaeTcsi npenogasaTenem Ha BBOOHbIX 3aHATUAX
CamocTtosiTenbHas paboTa BkodaeT 2 aTana:
1-1 - opraHN3aunoHHbINR;
2-Ii - 3aKpenneHne u yrnybneHne TeopeTnIeckmx 3HaHUi.
Ha nepBoM 3Tane cTyaeHT NnaHupyeT CBOK CaMOCTOATENbHYO0 paboTy,
KOoTOpas BKNOYaerT:
- YSICHEHWE 3a4aHns Ha CaMOCTOSITENbHYO paboTy;
- noabop peKkoMeH10BaHHOM NUTepaTypbl;
- cocTaBneHne nnaHa paboTbl, B KOTOPOM ONpeLenstoTCS OCHOBHbIE MyHKTbI NPEeACTOSWEN
NnoaroTOBKMN.
CocTaBneHune nnaHa OMCUMNINHUPYET U NOBbIWAET OpraHn3oBaHHOCTL B paboTe.
BTopoit aTan Bkno4aeT HEMOCPEACTBEHHYIO NMOArOTOBKY CTyAeHTa K 3aHATUI0. HaymHaTtb Hazo ¢
N3y4eHnsi peKoMeHOoBaHHoN nuTtepaTypbl. CTyaeHTaM peKoMeHOyeTCst Nony4nTb B
BrnbnnoTe4yHo-NHIOPMALIMOHHOM LEHTPE UHCTMTYTA y4ebHyto nnTepaTypy no AMcuMnInHe,
Heobxoaumyto ans addeKTMBHON paboTbl HA BCEX BUAAX ayAUTOPHbIX 3aHATUIA, a Takxe Ons
camocTosiTeNbHOM PaboTbl MO U3Y4EHMIO OUCLMNNIWHBIL. YCrnewHoe 0CBOEHWE Kypca npeanonaraet
aKkTMBHOE, TBOPYECKOE y4acTne CTydeHTa nyTeM niaHoOMepHON, NoBceaHEeBHO paboTbl. Bonpock! TeM
HeobXx04UMO N3Y4UTb MO XPECTOMATUMHBLIM UCTOYHMKAM (y4ebHuKN, 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
npoLiecce NccnenoBaHms nuTepaTypHbIX MICTOYHUKOB PEKOMEHOYETCS COCTaBNSATb KOHCNEKT, Aenas
BbIMUCKM C Y4ETOM TEMbI U METOANYECKUX YKA3aHWIA.
B npouecce atoit paboTbl CTYAEHT AONXKEH CTPEMUTHECS MNOHSATH U 3aMOMHUTL OCHOBHbLIE MOSTIOXEHNS
paccmaTprMBaeMoro Matepuana, npuMepbl, NOSICHSIIOWMe ero, a Takxe pasobpartbcs B
WNNOCTPaTUBHOM MaTtepuarne.
B npouecce NoAroToBKM K 3aHSATUSAM pEKOMeHAyeTcs B3aMMHoe obcyXaeHne MaTtepuana, Bo Bpems
KOTOPOro 3aKpennsitoTcsl 3HaHWS, a TakxXe npuobpeTtaeTcsl NPakTUKa B U3NOXEHUN N Pa3bACHEHUN
NONyYeHHbIX 3HAHWIA, Pa3BNBAETCS Peyb.

3K3ameH MonrotoBka CTyAeHTa K 9K3aMeHy BKNloHaeT B cebs Tpu atana:

- camocTosiTenbHas pabota B TeHeHne ceMecTpa;

- HenocpeacTBeHHas NOAroTOBKa B AHW, NPEAWeCcTBYoWMe 3a4eTy/aK3aMeHy Mo TeMaM Kypca;

- MOArOTOBKA K OTBETY Ha BOMPOCHI, cogepXalwuecs B bunetax.

JlnTtepatypa ons NoAroToBKM K 9K3aMeHy pekoMeHayeTcs npenofasartenem u ykasarHa B 90Pe. [Ins

MONHOTbI y4eBHOI MHCPOPMALIMM 1 ee CPABHEHNS Nydlle UCNONb30BaTb HE MEHEE ABYX Y4EOHMKOB.

CTyLeHT BnpaBe cam NpuaepXunBatbes nobol N3 NpencTaBneHHbIX B yHeOHUKaxX TOYEK 3PEHUS MO

cnopHoi npobneme (B TOM YMCNE OTAMYHOM OT NPernoaaBatens), HO NpPU YCNOBWU LOCTATOYHO

Hay4yHOWM aprymeHTauuu.

OCHOBHbIM UCTOYHMKOM MOATOTOBKM K 9K3aMeHY SIBASIETCS KOHCNEKT Nekuuid, rae y4ebHblid matepuan

JaeTcsa B CMCTeMaTU3NpoOBaHHOM BUE, OCHOBHbIE MOMOXEHNSA ero AeTann3npyoTcs, NoaKpennsaTcs

COBPEMEHHbIMU hakTaMu U MHGPOPMaLMER, KOTOPLIE B CUNY HOBU3HbI HE BOWNW B ONy6N1KOBaHHbIE

neyaTHble NCTOYHMKW. B Xo4e NoaroToBKM K 9K3aMeHy CTyaeHTaM Heobxoaumo obpaliate BHUMaHMe

HEe TONMbKO Ha YPOBEHb 3aNOMMHAHUS, HO U HA CTEMNEHb NMOHUMaHWS n3naraemblx NPobnem.

Ok3ameH nNpoBoAnTCSs Mo bunetam, oxBaTbiBAKOWMWM BECb MPONAEHHbIA Matepuan. o okoH4YaHuK

OoTBETa 9K3aMeHaTop MOXEeT 3a4atb CTyAEHTY OOMNOMHUTENbHbIE U YTOYHALWME BONPOCH. Ha

gOJJ.I’OTOBKy K OTBETY Mo Bornpocam buneTa cTyneHTy naetcs 30 MUHYT C MOMEHTA NOMYYEHNS UM
unera.

10. MepeyeHb NHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecnedeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayautopus.

CneuvanunsmposaHHas nabopaTopus.

12. Cpeﬂ,CTBa apgantauumumv npenopgasaHus ogucUMNNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYAOWUMIACA MHBANULAMW U NIMLAMU C OFPAHUYEHHbBIMU BO3MOXHOCTSMU 300POBbS:

- co3daHune TEKCTOBOW Bepcun nto60oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, obecneymBatoWmx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMIMHON, 3a CHET aNlbTEPHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOTMIA ANs Nnepefadn MHGOPMaLUK, OpraHn3auun pasnmnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThkl oby4atolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHaApOB, KOTOpble MOryT
ObITb UCMONb30BaHbl sl NPOBEAEHNUS BUPTYaNbHbIX NTEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4AaCTHNKOB
IMCTaHUMOHHOIo 06y4yeHusl, NpoBeleHsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPOoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- PVIMEHEHNEe ONCTAaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWIA O OpraHM3aummn GOOPM TEKYILETo 1 MPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNUTENbHOCTY caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSMI
3[10p0Bbs DOPM NMPOMEXYTOYHON aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

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

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IrOC BO n yyebHbiM nnaHom no HanpasneHuto 21.03.01
"Hedpterasosoe neno" 1 Npocounio noarotoskn "Paspabotka MECTOPOXAEHMWIA YyrneBoaopoaoB".
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1.AxmeToB, H. C. Obwwas 1 HeopraHudeckas xumms : y4ebHuk / H. C. AxmeTos. - 11-e usg., ctep. - CaHkT-lNeTepbypr :
NaHb, 2020. - 744 c. - ISBN 978-5-8114-4698-8. - TekCT : anekTPOHHbIN // JlaHb : anekTpoHHO-BubnmoTeyHas cuctema. -
URL: https://e.lanbook.com/book/130476 (nata obpaweHuns: 12.05.2020). - Pexum noctyna: onsi aBTopus.
nonb3osarenen.

2. l'enbomaH, M. U. Heopranunyeckas xumus : yuebHoe nocobue / M. U. Fenbcpman, B. M. OcTpartos. - 2-e nag,., cTep. -
CaHkT-leTepbypr : NlaHb, 2009. - 528 c. - ISBN 978-5-8114-0730-9. - TekcT : aneKTPOHHbIA // JlaHb :
9NeKTPoHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/4032 (nata obpaweHusi: 12.05.2020). - Pexum
JocTyna: ana asTopma. nonb3osaTtenen.

3. Ceepanosa, H. [1. Obwas 1 HeopraHmyeckas XMMns: aKCNeprMeHTanbHbIE 3a4a4M U ynpaxHeHus : yuebHoe nocobue
/ H. [. Ceepanosa. - CaHkT-MNeTepbypr : JlaHb, 2013. - 352 c. - ISBN 978-5-8114-1482-6. - TekcT : aneKTPOHHbI // JlaHb
: ANeKTPOHHO-6ubnmoteyHas cuctema. - URL: https://e.lanbook.com/book/13007 (narta obpaienns: 12.05.2020). -
Pexwum goctyna: ons aBTopus. nonb3osarteneil.

4. Kypc nekumii no qomanyeckoi 1 KonnonaHom xummm: y4ebHo-MeToan4eckoe nocobre ons CTyLeHTOB reonornyeckoro
hakynbteTa; / M.A. 3uraHwuH, B.B. Mopbauyk . - KasaHb: KasaHckuit yHuBepcuTtet, 2014, - 65 ¢. - TekcT :
anekTpoHHbIA. URL: http://libweb.kpfu.ru/ebooks/publicat/0-763597.pdf (nata obpaweHus: 12.05.2020).

5. AdhaHacbes, B. H. ®duaunyeckas xumus : yuebHoe nocobue / B. H. AdbaHacees, tO. M. Akynosa. - CaHkT-INeTepbypr :
NaHb, 2012. - 416 c. - ISBN 978-5-8114-1402-4. - TeKCT : 3NeKTPOHHbIN // JlaHb : aNeKTPOHHO-6MbNnoTeyHasa cuctema. -
URL.: https://e.lanbook.com/book/4312 (nata obpauwenns: 12.05.2020). - Pexum gocTyna : no noanvcke

6. OcHOBbI Gouanyeckor xummn. B 2 4 : yuebHuk / B. B. EpemuH, C. W. Kapros, W. A. YcneHckas [u gp.]. - 5-e nag.,
nepepab. n gon. - Mockea : Jlabopatopusi 3HaHuit, 2019. - 625 c. - ISBN 978-5-00101-633-5. - TeKcT : aNeKTPOHHbI //
NaHb : anekTpoHHO-6nbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/116100 (nata obpaiweHus: 12.05.2020).
- Pexum pocTyna: nns aBTopus. nonb3oBaTteneil.

7. Psbos, B. 1. Xumusi Hedotu 1 rasa : yuebHoe nocobue / B.L. Psibos.. - 2-e n3g., ucnp. u gon. - Mockea : U1 '¢OPYM'
: MIH®PA-M, 2019. - 335 c. - (Boicliee obpasosaHue: bakanaspuar). - ISBN 978-5-16-100485-2. - TekCT : 9NEKTPOHHbIIA.
- URL: https://new.znanium.com/catalog/product/940691

(pata obpaueHuns: 12.05.2020). - Pexum gocTtyna : no noanucke

JononHutenbHas nuteparypa:

1.06was 1 HeopraHuyeckas xumus: yiebHoe nocobre nns caMocTosTenbHoi paboTbl cTyaeHToB / KasaH. goenep. yH-T;
[Hayy. pef.: Ao.x.H., npodp. . B. [eBsiToB, A.X.H., npodp. H. A. Ynaxosuy].- Y.1. Obwas xumus / [cocT.: P. P. AMMpPOB 1
np.].- KasaHb: KasaHckuii yHusepcutet, 2011. - 142 ¢. TekcT : anekTpoHHbIn. - URL:
https://kpfu.ru/docs/F355537540/neorg1.pdf

(bata obpauweHuns: 12.05.2020)

2. Obwas n HeopraHuyeckas xumus: yuebHoe nocobue ans camoCToATENbHOM paboTbl CTyneHTOB. YacThb Il.

Xumus anemenToB / I'.A.booc, T.M.Bbiukosa, ®@.B.eBsToB, 0.1N.358kMHa, H.J1.Ky3bmuHa, M.T1.KyTbipesa,
H.A.Ynaxosuy, P.I".®uuesa, B.B.YHesena. - KazaHb: KasaHckuii yHneepcuteT, 2011. - 140 c. TeKCT : aNeKTPOHHbIN. -
URL:

https://kpfu.ru//staff_files/F1474925045/Rukovodstvo.po.obschej.himii_chast.ll_2011end.pdf (nata obpaweHus:
12.05.2020)

3. babkuHa C.C., booc I'.A., boiukosa T.W., OessitoB d.B., KyabmuHa H.J1., Kyteipesa M.IM., CanbHukos ..,
CanpblkoBa 3.A., TumoweHko KO.M. MeToanyeckoe nocobue no oblwein XMMnn Lisi caMoCToATENbHON paboTh
cTyneHToB. - KasaHb: KasaHckuin yHusepcuteT, 2009. - 131 ¢. TekcT : anekTpoHHbin. URL:
http://kpfu.ru//staff_files/F1033235134/Rukovodstvo.po.obschej.himii.dlya.smezhnikov_2009.pdf (nata obpaweHus:
12.05.2020)
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4. ConomoHoB, b. H. MeToaouyeckme pa3paboTku K NpakTUKyMy No chn3N4ECKON XMMUM AN CTYAEHTOB XMMUYECKOrO
(pakynbTeTa: yuebHo-MeToanueckoe nocobue / b. H. ConomoHos, B. b. Hosukos, M. A. Bapchonomees]; KasaHb :
KasaHckuin yHueepcutet, 2015). Y. 2: XuMnyeckasa kuHeTuka - Boix. aaH. opur. ney. naa.: KasaHb, 2012. - 36 c. - Tekcr :
3NIEKTPOHHbIN

URL:http://libweb.kpfu.ru/ebooks/publicat/0-799136.pdf

(nata obpauweHuns: 12.05.2020)

5. Monoga, A. A. duaunyeckas xumus : yuebHoe nocobuve / A. A. Monosa, T. b. Monoga. - CaxkT-MeTepbypr : NaHb, 2015.
- 496 c. - ISBN 978-5-8114-1796-4. - TeKCT : aNeKTPOHHbI // JlaHb : anekTpoHHO-6ubnuoTeyHas cuctema. - URL:
https://e.lanbook.com/book/63591 (nata obpaweHuns: 12.05.2020). - Pexwum goctyna: ons aBTopua. nonb3oBaTenem.

6. TunoBsble pacyeThbl N0 OU3NYECKOW 1 KONNOUOHON XxuMmn : yyebHoe nocobue / A. H. Bactokoea, O. . 3apgayuHa, H. B.
HacoHoBa, J1. W. Mepenénkuna. - CaHkT-MeTepbypr : NlaHb, 2014. - 144 c. - ISBN 978-5-8114-1605-9. - TekcrT :

9NEKTPOHHBI // JlaHb : anekTpoHHO-6ubnmoTteyHas cuctema. - URL: https://e.lanbook.com/book/45679 (nata
obpaieHus: 12.05.2020). - Pexum goctyna: nns asTopus. nonb3oBatenei.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.07 Xumuns

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

HanpasneHnne noagrotosku: 21.03.01 - Hedpterasosoe neno
Mpogounb noaroToBkn: PaspaboTka MeCTOPOXAEHWIA YIEBOAOPOAOB
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

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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