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Mporpamma ancumnnuubl "Xumna"; 21.03.01 Hedprerazosoe neno; aoueHT, K.H. (aoueHT) Kytbipesa M.I1. , nHxeHep 2 kateropum
Mananosa J1.3. , cTaplmii Hay4HblA COTPYAHWK, K.H. MyxamatanHos W.W. , poueHT, K.H. Mopdupbesa A.B.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma gucumnnudbl "Xumns"; 21.03.01 Hedpbterazosoe neno; ooueHT, K.H. (aoueHT) Kytbipesa M.I1. , uHxeHep 2 kateropun
Mananosa J1.3. , cTaplmii Hay4HblA COTPYAHWK, K.H. MyxamatanHos W.W. , poueHT, K.H. Mopdupbesa A.B.

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 NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm ocBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOUnCcunnianyy, OonXeH obnapatb cnenyrowmMm KOMNeTeHUnAaMin:

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

BbInycKHUK, OCBOUBLWIWIA ONCLMMINHY:
JlonxeH 3HaTb:

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

JlonxeH ymeThb:
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:
HaBblkaMn XMMWYECKOro 3KCNEeprMeEHTa C yHEeTOM NpaBus TEXHUKM 6e30MacHOCTY NPY UCMONb30BaHNM XUMUYECKIMX

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 aucCUMNAUHBI B CTPYKTYpPe OCHOBHOW NpodbeccuoHanbHOU o6pa3oBaTe/ibHOMN NporpaMmbl BbICLLErO
obpa3oBaHus

DaHHas yyebHas aucumnnmHa BkoyeHa B pasgen "61.0.07 OucuunnmHbl (Moaynm)" 0CHOBHO NpodheccMoHansHom
obpaszoBatenbHoii nporpammel 21.03.01 "Hedbterazosoe neno (Paspabotka MeCTopoXaeHuid yrnesoaoponos)” u
OTHOCUTCS K 06513aTENbHBIM ANCLUMVHAM.

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

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

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

KoHTakTHas paboTa - 132 yaca(oB), B ToM yucrne nekumm - 50 4aca(oB), npaktudeckue 3aHatus - 0 yaca(os),
nabopaTopHbie paboTbl - 82 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocrTositenbHas paboTta - 30 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 90 yaca(os).

dopMa NPOMexXyTOYHOro KOHTPONS ANCUMMINHLI: 3K3aMeH B 1 ceMecTpe; aKk3aMeH BO 2 CEMECTPE; 9K3aMeH B 3
ceMmecTpe.

4. CopepxaHue AMCcLUNAUHBI (MOOYNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (paspenam) ¢ ykasaHuem oTBef,eHHOro Ha
HMX KOnM4yecTBa akageMNyecKux 4acoB U BUAOB yYeOHbIX 3aHATUI

4.1 CTpyKTypa 1 TemMaTM4yeckmnii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLMUNAUHE (MORYNIO)

PervcTpaunoHHbiii Homep - PAEKTPOHHBIH
CtpaHuua 3 13 32. IBl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



Mporpamma ancumnnuubl "Xumna"; 21.03.01 Hedprerazosoe neno; aoueHT, K.H. (aoueHT) Kytbipesa M.I1. , nHxeHep 2 kateropum
Mananosa J1.3. , cTaplmii Hay4HblA COTPYAHWK, K.H. MyxamatanHos W.W. , poueHT, K.H. Mopdupbesa A.B.

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.

PeructpaunoHHbIii Homep
Crpanuvua 4 u3 32.
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Mporpamma ancumnnuubl "Xumna"; 21.03.01 Hedprerazosoe neno; aoueHT, K.H. (aoueHT) Kytbipesa M.I1. , nHxeHep 2 kateropum
Mananosa J1.3. , cTaplmii Hay4HblA COTPYAHWK, K.H. MyxamatanHos W.W. , poueHT, K.H. Mopdupbesa A.B.

Buabl v yachbl
KOHTaKTHOW paboThbl,
N Paspenbl pucumnnmHbi / Cemect WX TPYAOEMKOCTb CamocrosiTenbHas
moayns P (B yacax) pa6ota
MpakTnyeckunelabopatopHbie)
Jlekumn 3aHATUSA pab6orthbl
Tema 17. Peakumu B pactsopax.
lMoHAaTMe 0 MeToax pasfeneHuns,
obHapyXeHus 1 onpeaeneHus.
17 TuTpyMeTpuyYeckne METOALI aHanM3a. > 0 0 4 5
"|OkucnnTenbHO-BOCCTaHOBUTENbHbIE
peakuunn. KomnnekcHble COeauHEHNS.
Tema 18. KucnotHo-ocHoBHOE
TutpoBaHue. CtaHoapTnsauns
18.|pactBopoB. KncnotHo-ocHOBHOE 2 0 0 4 2
TUTPOBAHMWE CUNbHBIX 1 Cnabbix
KWUCNOT N OCHOBAHWUNA.
Tema 19.
OKMCNMTENBHO-BOCCTAHOBUTENBHOE
TUTpPOBaHMe:
19. nepMaHraHaToMeTpuyeckoe 2 0 0 2 2
onpeneneHne BoccTaHoBUTENEN U
okucnutenem.
Tema 20. Obwwas xapaktepmcTnka
meTannoB. KomnnekcoHoMeTpuyeckoe
TUTpPOBaHWE: onpeaeneHme
20. OTAEeNbHbIX NOHOB METANNOB U 2 0 0 4 2
XXECTKOCTU BOAbI.
21.|Tema 21. Xumuyeckas KnHetTmka 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 1
‘| Koarynsumsa KonnonaHbeIX CUCTEM
o4 Tema 24. HedpTtexnmus, kak obnactb 3 5 0 5 0
‘coBpemeHHOon XMMNYecKor Hayku.
Tema 25. Knaccudpmkaums HedgpTein.
25.|TexHonornyeckas n ToBapHas 3 4 0 4 0
Knaccudpoukauns Hedpren
Tema 26. XiMuyeckuin coctas u
26. CBOWCTBA HedTL. 3 4 0 4 0
57, Tema 27. B3anMHble npespalleHuns 3 4 0 4 0
YrnesonoponoB HedoTn
Tema 28. OCHOBHbIE KOHLENUMUK
28.eaSOco € KoHuenL, 3 4 0 4 0
NPOUCXOXAEHNS HebTK U rasa
Ntoro 50 0 82 30

4.2 CopepxaHve OUCLUMIUHDI
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

PeructpaunoHHbIii Homep
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Mporpamma ancumnnuubl "Xumna"; 21.03.01 Hedprerazosoe neno; aoueHT, K.H. (aoueHT) Kytbipesa M.I1. , nHxeHep 2 kateropum
Mananosa J1.3. , cTaplmii Hay4HblA COTPYAHWK, K.H. MyxamatanHos W.W. , poueHT, K.H. Mopdupbesa A.B.

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 06pa3OBaHI/|9| KOMMMEKCHbIX (KOOp,ElI/IHaLlI/IOHHbIX COG,D,I/IHGHI/IVI). CocTaB KOMMNEKCHbIX
coefonHeHnn. BHewHasa n BHYTPEHHSAA KOOpANHAUWOHHbIE CCpepr. KaTnoHHble, aHNOHHbIE W He|7|Tpaanb|e KOMMneKkchbl.
HomeHKnaTypa KOMMNNEKCHbIX coeanHeHNA. TunnYHble KomnneKcoo6pa30|3aTen|/|. 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.

3aKOHOMEPHOCTW B U3MEHEHUW SNEKTPOHHOM KOHUrypaumm, BENNYMH paanycoB, SHEPrMM NMOHN3ALIMN 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, (pvl3|/|qe0|<|/|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/IMeHeHVIe NPOCTbIX BeWweCTB N OCHOBHbIX XMMUYECKNX COEOVHEHWI: OKCUOO0B, rmopokcnaoos, rmopmnoos,
XanbkoreHmnnos, Kap6v|,u03 n cnnmunnos, Kap60HaTOB 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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Mporpamma gucumnnudbl "Xumns"; 21.03.01 Hedpbterazosoe neno; ooueHT, K.H. (aoueHT) Kytbipesa M.I1. , uHxeHep 2 kateropun
Mananosa J1.3. , cTaplmii Hay4HblA COTPYAHWK, K.H. MyxamatanHos W.W. , poueHT, K.H. Mopdupbesa A.B.

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.

PervcTpaunoHHbiii Homep - PAEKTPOHHBIH
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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.
I'IapacpMHu 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:

Mopsaaok opraHM3aumn 1 ocyLecTBIeHNs 0bpas3oBaTeNbHOM AeATeNbHOCTH No 06pa3oBaTefibHbIM NMPOrPaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npvikazom MuHuctepctea obpasoBaHusi U Hayku Poccuiickoin ®enepaunm ot 5 anpenst 2017 roga Ne301).

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICLIMX Y4eOHbIX 3aBeaeHWIA".

MonoxeHwue ot 29 nekabpsi 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBeneHNs TEKYLWEro KOHTPO/S yCNeBaeMocTu 1
MPOMEXYTOYHOI aTTecTaumm obyyarowwmxcs dpeaepanbHoro rocyLjapcTBeEHHOr0 aBTOHOMHOro 06pasoBaTenbHOr0
yupexneHus Bbicluero obpasosaHus "KasaHckuii (MpuBonxckuii) goefepanbHblil yHMBepCUTeT".

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copmMmpoBaHnm poHAa OLEHOYHbIX CPEACTB ANs
NpoBeeHNS Tekylel, MPOMEXYTOYHOM 1 MTOFOBOI aTTecTaummn obydarowmxcs jpenepanbHOro rocyaapcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOro YYpeXaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) dpenepansHblii

yHuBepcuteT"".

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 aneKTPOHHBIX 06pa30BaTENbHbBIX PECYpCax heaepanbHOro
rocynapCTBEHHOr0 aBTOHOMHOr0 06pa30BaTENbHOIO Y4YPEXAEHNS BbICWEr0 NPOdECCUOHaNbHOro obpasoBaHns

"KasaHckuin (MprBonxckuin) doeaepanbHbIn yHusepeutet™.
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PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcrpauum, noaroToBKM K UCNOMNb30BAHMIO B
y4ebHOM npoLecce 1 yoaneHns anekTpoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3/IEKTPOHHOMO 06y4eHns
oeliepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbLHOMO y4pexAeHns Boiciuero obpasoBaHus "KasaHckui

(MpuBonxckuin) penepanbHblil yHUBEPCUTET"".

PernameHT Ne 0.1.1.67-06/11/16 o1 25 saHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLEHKM 3HaHMWIA 0ByYatoWwmxcs
B (peilepanbHOM rocyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM yUpEXAEHNM Bbicllero obpasosaHus "KasaHckuii

(MpwBoOMXCKMA) dhemepanbHblin yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx 3aaHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa3oBaTelbHOM YUPEXAEHUN BbICLIErO NPOGECCUOHANBHOIO

obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTeT™.

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUS B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONSI X OCBOEHUS

dopmMa KoHTpons

OueHnBaembie

Oran KOMNETEeHLNM TeMmbl (pa3pernbl) AUCLUMUHBI
CemecTp 1
TeKyLLNI KOHTPO/Tb
1. OCHOBHbIE MOHATMS 1 32KOHbI XMMMKU. OCHOBHbIE KNacchl
HeopraHM4ecknx CoeanHeHNIA.
y KoHTponbHas OMK-1 2. KBaHTOBO-xMMMYeckoe onncaHue cTpoeHuns atoma. CtpoeHue
pabota 3NEKTPOHHbIX 060N0YeK
3. Nepwoanyecknin 3akoH, Neproaunyeckas cuctema .U,
MeHgeneesa.
4. BBeneHve B COBPEMEHHbIE TEOPUN XUMUYECKOI CBSA3M.
5 KoHTponbHas OMK-1 MexmMonekynspHble B3auMoOeNCTBUS.
pabota 5. DHepreTmka XMmMmM4ecKux npoLLeccos.
6. XumMmyeckas KUHeTVKa 1 paBHOBECKE.
7. OucnepcHble cuctembl. KoHoeHCMpPOBaHHOE COCTOSHME
3 |Pepepar OMK-1 BelwecTea. PacTeopbl 1 peakuumn B BOOHbIX pacTBOPax.
8. OKncnuTEeNnbHO-BOCCTAHOBUTENbHBIE NMPOLLECCHI.
9. KoMnnekcHble coeanHeHus.
9k3ameH OTlK-1
CemecTp 2
TeKyLLNI KOHTPO/Tb
10. O6Lwme CBONCTBA SM1EMEHTOB MMABHbLIX NMOLTPYMM
MNepnoaunyeckoii cuctembl O.U. Menpeneesa. Bogopon v ero
coeanHeHns.
11. O6wme cBOMNCTBA METANNOB. DNeMEHTHI |A rpynnbl: NUTUIA,
HaTpwiA, kKanuia, pyéuaunii, uesuii. dnemenTsl [IA rpynnbi:
Hepunnuii, MarHui, KanbLmia, CTPOHLWIA, Gapwnii
KoHTponbHas ’ ’ ’ ’ . . .
1 p360$§ a OrlK-1 12. 9nemeHTol [IIA noarpynnol: 60p, antoMUHWIA, rannvin, MHOWA,

Tannuin.

13. O6wume cBoicTBa HEMeTann0B. dnemeHTol VA rpynnbi:
yrnepon, KpeEMHUN, repMaHnia, OnoBo, CBUHeL,

14. OnemeHTbl VA rpynnbl: a3ot , pocdop, noarpynna Mbiwbska.
15. OnemeHTbl VIA rpynnbl: kucnopog, cepa, nogrpynna cenena.
16. AnemeHTbl VIIA rpynnbi: dptop, Xxnop, nogrpynna 6poma.
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Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

pabota

KoHTponbHas

OlK-1

17. Peakumu B pacteopax. [oHATue 0 metonax pasaeneHus,
o6HapyXeHus 1 onpeneneHus. TUTPUMETPUYECKE METOLbI
aHanmsa. OKNCANTENbHO-BOCCTAHOBUTENbHbIE PeakLuuu.
KomnnekcHble coeanHeHus.
18. KncnoTtHo-oCHOBHOE TUTpoBaHune. CtaHoapTnsaums
pacTBopoB. KNCNOTHO-OCHOBHOE TUTPOBAHWE CUNbHBIX 1 Cnabblx
KWUCNOT U OCHOBAHWIA.
19. OKMCANTENBbHO-BOCCTAHOBUTENBbHOE TUTPOBAHMWE:!
nepmaHraHaToMeTpuyeckoe ornpenenieHne BoCCTaHoBUTENEN U
okucnutenen.
20. Obwas xapakTepucTmka Metannos. KOMnnekCoHOMeTpuyeckoe
TUTPOBaHWe: onpeaeneHne oTaeNbHbIX MOHOB METaNoB U
XEeCTKOCTU BOAbI.

21. XuMunyeckas knHetmka
22. ONeKTpoABMXYLWAs CUNa U aNeKTPOAHbIA noTeHuman.
ONeKTPOonpoBOAHOCTb PACTBOPOB 3/1EKTPONUTOB

23. MNonyyeHre, yCTONYNBOCTb M KOArynaums KONIonOHbIX CUCTEM

Sk3aMeH

OTlK-1

Cemectp 3

TeKyLLMI KOHTPO/Ib

paboTa

1 KoHTponbHas

OlK-1

24. Hetptexnmusi, kak 06nacTb COBPEMEHHON XUMUYECKOW HayKMU.
25. Knaccudpmkaums Hedpteld. TexHonornyeckas n TosapHas
Knaccudoukaumns Hedpten
26. XuMn4yeckuii CocTas 1 CBONCTBA HEPTH.

Konnoksuym

OrK-1

27. B3avMHble npespalleHunst yrnesogopoaos HedbTu
28. OCHOBHble KOHLIENLMM NPONCXOXAEHUS HEQTN 1 rasa

SK3aMeH

OTlK-1

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMeTeHUMn Ha Pa3INyHbIX 3Tanax ux (pOpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

KOHKPETHbIX 3a8aHu.

cnocobHocTy
NPUMEHSATD 3HAHNS 1
YMEHWNS K BbIMOMHEHNIO
KOHKPETHbIX 3a0aHWI.

NPUMEHSATb 3HaHUS U
YMEHUS K BbIMONHEHNIO
KOHKPETHbIX 3a8aHui.

YMEHUS K BbINONHEHNIO
KOHKPETHbIX 3a4aHWM.

Kputepum
®Popma OLLeHUBaHUA 3ran
KOHTpOns

OTnn4YHO Xopolio Y nosn. Heyn.

Cemectp 1

TekyLLUA KOHTPONb

KoHTponbHas |[paBunbHO BbINONHEHDI |[paBunbHO BbiNONHEHA (3anaHus BbiNOAHEHbI  (3anaHns BbINOMHEHDI

pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HaMonoBMHyY. [MEHEE YeM HaroNoBuHY.| 1
MpoaeMoHCTpMpoBaH  [3anaHui. MpucytcTayioT MpoaemMoHcTpupoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytoT cepbEésHble oWmnbKu. HeyOoBNeTBOPUTENbHBLIA[ 2
BNafeHns MaTepmanoMm. |He3HauymTeNbHbIE lMpooemoHCTpUpoOBaH |ypOBEHb BNageHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHLIA  |MaTepuanom.
npeBoCXoAHble [MpooemMoHCcTpupoBaH |ypOBEHb BNageHns [MposiBneHsl
CnocobHOCTM XOPOLWMIA YypOBEHb mMaTepuanom. HeLOoCTaTo4Hble
NPUMEHSATb 3HAHUA 1 [BNageHus matepuanom. |lposBneHbl HU3kue cnocobHoCTM
YMeHMsI K BbinoNiHeHuo |MposiBneHbl cpegHne  [cnocobHoCTm NPUMEHSATD 3HAHNS U
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.

Pedepar Tema packpbita Tema B OCHOBHOM Tema packpebiTa cnabo. [Tema He packpbiTa.
NOMHOCTbIO. packpbita. MponoemMoHcTprpoBaHo [[MpoaeMoHCTPUPOBaHO 3
MpoaeMoHcTprpoBaHo ([poaeMOHCTPMPOBAHO |yOOBNETBOPUTENBHOE  (HEYLOBNETBOPMTENbHOE
NpeBOCX0AHOE Xopollee BnaneHne BNafeHvne MatepranoMm. |BnageHne matepmanom.
BNafeHve MatepranoMm. [Matepmasnom. Vcnonb3oBaHHbIe Vcnonb3oBaHHbIE
Vcnonb3oBaHbl Vcnonb3oBaHbl WCTOYHUKN 1 CTPYKTYpa |MCTOYHMKM
Haonexauwue Hanonexawue paboTbl YacTUYHO HEeLOCTaTOYHbI.
WUCTOYHUKN B HYXXHOM  |UCTOYHMKM. CTPyKTypa |COOTBETCTBYIOT CTpykTypa pabotbl He
konnyectee. CTpykTypa |paboTbl B OCHOBHOM NoCTaB/EHHBIM COOTBETCTBYET
paboTbl COOTBETCTBYET [COOTBETCTBYET 3apayam. CteneHb nocTaBNeHHbIM
NOCTaBNIEHHbIM NnocTaBNEHHbIM CaMOCTOSTENbHOCTU 3apayam. Pabota
3apayam. CteneHb 3agadvam. CTteneHb paboTbl HU3Kas. HecamoCTOoATENbHA.
CaMOCTOSTENbHOCTU CaMOCTOSATENBHOCTU
paboTbl BbicOKas. paboTbl cpenHss.

Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HaumTenbHble Npobenel
crucTeMaTm4eckoe un y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrpPamMMHOro (B 3HaHNAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbIMONHWN HeobXx04MMOM Onst marepwuana, gonycTtun
maTtepuana, ymeHue npeayCcMOTPEHHbIE JLanbHewen y4ebbl M [NpUHUMNNANBHBIE
CBOOOOHO BBIMONHATL  |MpOrpamMolt 3afaHns, |npencroswei paboTel  [OWMOKW B BEIMONHEHWN
3agaHus, YCBOW OCHOBHYIO no npodgoeccuu, NpeayCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpasuncs ¢ Nporpammoin 3a8aHni n
nNporpamMmoi, yceomn  |peKOMEHLOBAHHYIO BbINONHEHNEM 3aaHui, [He cnocobeH
OCHOBHYIO nuTeparypy 1|nporpammoi NpeLyCMOTPEHHbIX NPOLONXuUTb 00yyeHne
3HaKOM C OMCUMNAWHBI, NOKasan |nporpaMMoii, 3HakKoM C (Mnv NpucTynnuTb No
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpamMmoin CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OVNCUMNAWHBI, YCBOMA  |CAMOCTOSTENBHOMY MOrpewWwHoCTN B OTBETE | AONOMHUTENbHbIX
B3aMMOCBS3b OCHOBHbIX |TOMOMHEHMIO 1 Ha 3K3aMeHe 1 npu 3aHATUI NO
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbINOMHEHNM COOTBETCTBYIOWEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.
nprnobpeTtaemoi paboTbl 1 3apaHuii, Ho obnapaet
npodpeccun, NposiBua  [mpogoeccroHasnbHown HeobX0aMMbIMU
TBOpYECKMe [eaTenbHOCTN. 3HaHMAMKU Ons nxX
cnocobHocTn B ycTpaHeHns noa
NMOHUMAaHWK, N3N0XEHWM PyKOBOLCTBOM
1 NCMONb30BaHNN npenogasaTens.
y4ebHO-NPOrpamMMHOro
maTepuana.

CemecTp 2

TeKywWUin KOHTPONb

KoHTponbHas |[pasBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI

paboTa BCE 3a4aHus. 6orblas yacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytoT cepbEésHble owmnbKy. HeyOoBNeTBOPUTENbHBLIA[ 2
BNafeHns MatepranoMm. |HesHaumTenbHble MNpoaeMoHcTprpoBaH [ypoBeHb BnaneHus
MposiBneHsbl ownbKm. yOOBIETBOPUTENbHBIA  (MaTepuanom.
npeBoCcxoAHble lMpooeMoHCTpUpoOBaH  |ypoBEHb BNadEeHNS MposiBneHsb
cnocobHoCTM XOPOLWMA YypOBEHb maTepuanom. HefoCTaToYHbIe
NPYMEHATb 3HaHMA 1 |BnadeHus matepuanom. [posiBneHbl HU3Kne cnocobHoCcTM
YMEHUS K BbINONHEHUIO |[posiBNeHbl cpefHne  |cnocobHocTH MPVUMEHSITb 3HAHUS 1
KOHKPETHbIX 3afaHuWii.  [cnocobHOCTM NPUMEHSTb 3HAHMA U |[YMEHWS K BbINOMHEHWIO

NMPUMEHSITb 3HAHUS U [YMEHWS K BbINOMHEHWIO |KOHKPETHbIX 3a4aHu.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a0aHuN.
KOHKPETHbIX 3a0aHWIA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PeructpaunoHHbIii Homep
Crpanuvua 14 n3 32.

A



Mporpamma ancumnnuubl "Xumna"; 21.03.01 Hedprerazosoe neno; aoueHT, K.H. (aoueHT) Kytbipesa M.I1. , nHxeHep 2 kateropum
Mananosa J1.3. , cTaplmii Hay4HblA COTPYAHWK, K.H. MyxamatanHos W.W. , poueHT, K.H. Mopdupbesa A.B.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HauMTeNbHble Npobensl
CCTEMATMYECKOE U y4ebHO-MporpaMMHOro  |y4ebHoO-NPOrpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [vatepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi marepwuana, nonycTun
maTtepuana, ymeHue NpPenyCcMOTPEHHbIE JLanbHeiwen y4ebbl U [NpUHLMNNANBHBIE
cB0OOOHO BBIMONHSATL  |MporpamMolt 3afaHus, |npencrosiwei paboTtel  [OWMOKW B BEINONHEHWM
3apaHus, YCBOW/ OCHOBHY!O no npogoeccuu, NpenyCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpaBuncs ¢ nporpammoin 3afaHni u
NporpamMmoin, yceomn  |peKOMEHLOBAHHYIO BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NUTEparypy m|nporpammoi NPeLyCMOTPEHHbIX NPOLONXUTL 0ByyeHNe
3HAKOM C OMCUMNMIMHBI, MOKasan |NporpaMMoii, 3HaKOM € (Mnv NnpucTynnuTb No
LOMNONHNTENbHOM CUCTEMATMNYECKUIA OCHOBHOW NTEPaTypPO, |OKOHYaHUN
nuTepaTypoi, XapakTep 3HaHuii no PEKOMEH00BAHHOM yHuBepcuTeTa K
PEKOMEHA0BaHHOM ONCUMNNINHE 1 nporpammoi npodeccuoHanbHowm
nporpamMmoi CrnocobeH K nx LMCUMMNWHBI, [OMYCTWN |aesiTenbHocTh 6e3
OVCLMNMUHBI, YCBOUNT  |CAMOCTOSATENBHOMY MOrpewWwHoCTN B OTBETE  |OONONHUTENBHbIX
B3AUMOCBS3b OCHOBHbIX |MOMOMHEHWIO 1 Ha aK3aMeHe 1 npw 3aHATUI NO
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHWIO B X04€e BbINOMHEHNM COOTBETCTBYIOLLEN
WX 3HAYEHUN Ons HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ONCUMNVHE.
npvobpeTtaemol paboTbl 1 3a4aHuii, Ho obnanaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYECKME [eATEeNbHOCTN. 3HaHMAMU ONs nxX
crnocobHocTn B yCcTpaHeHns nog
NMOHUMAHWK, N3NOXEHNM PYKOBOLCTBOM
1 NCMNONb30BaHNN npenonasaTens.
y4ebHO-NporpaMmMHoro
maTepuana.

CemecTp 3

TekyLLUA KOHTPONb

KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BbINONHEHbl  (3anaHns BbIMOMHEHDI

pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MponoemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnbKM. HeyLoO0BNETBOPUTENbHBIN
BNafeHns MatepranoMm. |He3HauYMTenbHble MNpooemMoHCTpMpoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIe [MpooeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsbl
CnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPUMEHSATb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTK
YMEHWS K BbINONHEHNO |MpOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVMEHSATb 3HAHNSA U |[YMEHUS K BbINOMHEHNIO

MPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO (KOHKPETHbIX 3a4aHu.
KOHKPETHbIX 3a4aHuI.

Konnokeuym Bbicokuin ypoBeHb CpenHunii ypoBeHb Hwn3kunih yposeHb HeynosnetBopuTENbHbINA
BrafeHvs MatepranoM [BnageHus MaTepuanom (BnafeHus Mmatepuanom |ypoBeHb BnafeHus 2
no Teme. lNpesocxonHoe|no Teme. Xopolee no Teme. marepuanom no Teme.
yMeHne yMeHne YposnetsoputenbHoe |(HeymeHue
cbopmynmpoBsaTtb CBOU  ((OOPMYyNMpPOBaTb CBON  |yMEeHune bopmynmposaTtb CBOU
Mblcnu, obcyxaatb Mbicnu, obcyxaaTb chopMynmpoBaTb CBOU  [Mbicnun, obcyxaathb
ONCKYCCUOHHblE INCKYCCUOHHbIE Mblcnu, obcyxaatb INCKYCCUOHHblE
nonoxeHus. NMpekpacHo|NoNoXeHNs. Xopowo  [AUCKYCCUOHHbIE MONOXEHUSI.

OCBOEH MOHATUAHBIN OCBOEH MOHATUNHbIN NoNIoXeHns. [MoHATMAHBIN annapat
annapar. annapar. MOHATUAHBIA annapat  |HE OCBOEH.
MpooemoHcTpuposaH  |[1pOAEMOHCTPUPOBAH  |OCBOEH YAaCTUYHO. [MpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb cpefHuin ypoBeHb MpooemoHCTpUpoBaH  |HEYLOBNETBOPUTENbHbIN
NMOHUMaHWA Matepuana. [MoHUMaHns MaTepuana. [yaoBneTBOPUTENbHbBIA  |ypPOBEHb NOHUMAaHNS
YpPOBEHb NOHMMaHNA matepwvana.
matepuana.
PeructpaumnoHHblii Homep AEKTPOHHBIH
Il VHHBEPCHTET
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 1

TekyLwWUin KOHTPONb

1. KoHTponbHas pabota

Tembl 1, 2, 3

1. Hannwwute cpopmynbl 1 Ha3BaHWs Bcex coneit, obpasoBaHHbix ruapokcunom nHamns(lll) ¢ KpeMHUEBOR KMCNOTOw
H2SiOg3.

2. Hanmwwute anekTpoHHYI0 hopmyny 1 onpenenvite BO3MOXHbIE BANEHTHOCTU aneMeHTa € 51.

3. MeTtonom BC onmwute xummnyeckyto cBs3b B Monekyne SiF4. Kakosa rubpuavsaums opbutanein atoma KpeMHus 1
doopma 31O MoNeKynbl?

4. Onpegenute TemnepaTypy, NPy KOTOPOI Ha4YHET NpoTekaTb peakums:

2503 = 02 + 2502

AHO0 -395 0 -297 kOdx/monb

S0 256 205 248 1 x/(KxmMonb)

5. Ona peakumm: 2NO(r) + O2(r) 2NO2(r); AHO < 0

HanUWmnTe KOHCTaHTy PaBHOBECUS U yKaXuTe HanpaeneHne CMELLEHNs paBHOBECMKS NMPU MOBbLIWEHWUN TeMnepaTypbl
(P=const)

6. Hanuwute coopMybl M Ha3BaHUS BCex conelt, 06pasoBaHHbIX ruapokcnaom maprardua(ll) ¢ MblWbsSKOBOR KMCNOTOM
H3AsO4.

7. HanmwwuTte anekTpoHHYI0 hopmyny 1 onpenenvte BO3MOXHbIE BANEHTHOCTU aneMeHTa € 41.

8. Metonom BC onuwute xmumnyeckyio ceasb B Monekyne BeO. Ykaxute Tun xummyeckonm CBs3n 1 onpenenvTe ee
KpaTHOCTb.

9. OnpegnenuTte Temneparypy, NPV KOTOPOI HAYHET NpoTeKaTb peakLms:

ZnCO3 (k) = ZnO(k) + CO2(r)

AHO -811 -349 -297 kx/mMonb

S0 82 44 214 Ox/(KxMonb)

10. Onga peakunmn: 2Fe(1) + 3H20(r) Fe203(t) + 3H2(r)

HanuwnTe KOHCTaHTy paBHOBECUA U YKaXWUTe HanpaBneHne CMeLleHnsa pasHoBeCcus npu

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PeructpauunonHblii Homep 5AE
Crpanuvua 16 13 32. ___l il VHITI

S OEMALIGH
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nosblweHnn nasneHns (T=const)

11. HannwwnTe copMynbl 1 Ha3BaHUsi Bcex coneit, obpasoBaHHbIx rnapokcuaom onosa(ll) c opToghocopHo KMCNoTol
H3PO4.

12. Hanuwwnte anekTpoHHyo hopmMyny 1 onpenenmte BO3MOXHbIE BANIEHTHOCTU aneMeHTa € 40.

13. MeTtonom BC onumwute xummnyeckyto ceasb B Monekyne NO. Ykaxute Tun xumMm4eckon CBS3u 1 onpenenvTe ee
KpaTHOCTb.

14. Onpegnenute Temnepartypy, Npu KOTOPOM HA4YHET NpoTeKaTb peakums:

H2S04(x) = H20(r) + SO3

AHO -811 -241 -295 kx/monb

S0 157 189 256 [ x/(KxmMonb)

15. Ina peakumm: 2S03(r) 2S02(r) + O2(r); AHO > 0

HanUWNTe KOHCTaHTy PABHOBECMUS M yKaXUTe HanpaBneHne CMELLEHNS PAaBHOBECKS MpU

nosbilWeHnK Temnepartypsbl (P=const)

16. Hanuwmte goopMynbl U Ha3BaHUS BCEX coneit, 06pasoBaHHbIx rnapokcunom xpoma(lll) ¢ ceneHoBoii kucnoToi
H2SeO4.

17. HanmwwnTe anekTpoHHyo hopMyny 1 onpenenMTe BO3MOXHbIE BalIEHTHOCTW aneMeHTa € 54.

18. MeTtonom BC onumwute XuMmnyeckyto cBa3b B Moniekyne N2. YkaxuTte TN XMMUYeCKO CBA3U 1 ONpeaenuTe ee
KpaTHOCTb.

19. BoamoxHa nm npu 2000C peakuus:

SnCl4 (x) = SnCI2(k) + CI2(r)

AHO -545 -350 0 kOx/monb

S0 259 136 233 [ x/(KxMonb)

20. Onga peakunn: C3HB(r) + 502(r) 3CO2 (r) + 4H20(r)

HanuWnTe KOHCTAHTY PABHOBECKS N YKaXUTe HanpaBneHne CMELLEHNS paBHOBECUS MPW

nosblweHnn gasneHns (T=const)

2. KoHTponbHas pabota

Tembl 4, 5, 6

1. Cmewanw 0.8n 1.5H pacteopa rugpokcmaa Hatpusa 1 0.4n 0.6H pacTBopa rugpokcuaa Hatpus. Kakosa akBrBaneHTHas
KOHLIEHTpaums Nofy4eHHoro pacteopa?

2. Onpegnennte cteneHb anccoumauunn n pH pacteopa cnaboro ocHoBaHust MOH B pactBope ¢ KoHUeHTpauueit 0.02
monb/n, Kance=10-8.

3. Hanuwwute monekynspHoe, NofHOE 1 COKPalleHHOE MOHHO-MONEKYNAPHbIE YpaBHEHUS rngponnsa cynbarta megm (Il) n
YKaXunTe KMCNOTHOCTb BOAHOIO pacTeopa COMw.

4. Mopnbepute KOaPPULNEHTHI METOLOM 3NEKTPOHHOIO HanaHca B ypaBHeHun peakuumn: KMnO4 + Na2S + HCl = MnCI2
+ S + KCI + NaCl + H20

YKaxute oKMcnntenb u BOCCTaHOBUTENDb, onpeaeniTe Tmn peakuum

5. *KakoBa 9/[1C aneMeHTa co cTaHOapPTHbIMU MeaHbIM 1 HUKeneBbiM anekTponamn? @0 (Ni2+/Ni0) = -0.25B, @0
(Cu2+/Cu0) = 0.34B.

6. Hazosute coeaunerne K2[Ni(H20)2Cl4], onpenennte komnnekcoobpasoBatesb U Uranabl, 3apsp
KoMnnekcoobpasoBartens, KOOPANHALVOHHOE YACNO, 3aps BHYTPEHHEN Cqepbl, HanMwmTe BolpaxeHue obLier
KOHCTaHTbl YCTONYMBOCTM KOMMNEKCHOIO NOHA.

7. Onpenenvte TUn rmbpuansaumn opbuTaneli KOMnIekcoobpasoBaTens 1 NPOCTPAHCTBEHHY KOHGUIypauumio
KOMMNEKCHOrO NOHAa B 3agaHnn €6

8. 40mMn 60% pacTtBopa opToPOCHOPHOI KMCNOTbI NIOTHOCTbLIO 1.42r/Mn pa3baeneHbl Bogol 0o obbema 2n. Onpenenutb
MOJISIPHYIO 1 9KBMBANEHTHYIO KOHLLEHTPpaUMy Noay4EeHHOro pacTeopa.

9. Onpegnenute cteneHb anccoumaumnm n pH pacTteopa cnaboii kncnotel HA B pacTBope ¢ KoHueHTpaumeld 0.01 monb/n,
Kance=10-8.

10. HanmwmnTe MonekynsipHoe, MOMHOE U COKPaLLEHHOE MOHHO-MONEKYNSpHbIE YypaBHeHus rugponusa xnopuga onosa(ll) n
YKaXunTe KMCNOTHOCTb BOAHOIrO pacTeopa COoMw.

11. Monbepute KOapPULMEHTE METOLOM INEKTPOHHOr0 6anaHca B ypaBHeHUn peakumm: K2Se + NaNO3 = K2SeO4 +
NaNO2

YKaxute oKMCAnTeNb U BOCCTaHOBUTENDb, ONpeaeniTe Tmn peakumm

12. *KakoB noTeHUmMan HUKeNeBoro anekTpona, norpyxeHHoro B pactsop NiCl2 ¢ koHueHTpauwnen 10-2 monb/n? @0
(Ni2+/Ni0) = -0.25B

13. Hasoeute coeaunHenune [Cr(H20)5CI1SO4, onpenennte koMnnekcoobpasoBaTesb U NUraHabl, 3apsg
KomnnekcoobpasoBartens, KOOPANHALVOHHOE YNCNO, 3PS BHYTPEHHEN CAepbl, HanMwnTe BoipaxeHue obLiel
KOHCTaHTbl YCTONYMBOCTM KOMMNEKCHOIO NOHA.

14. Onpenenute TN rMbpuamaaumm opbutaneli komnnekcoobpasoBaTens U NPOCTPAHCTBEHHYO KOHIUIypaLLmMio
KOMMNEKCHOro NOHa B 3agaHnn €6

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervcTpaunoHHbiii Homep 2AE
Crpanuvua 17 n3 32. m VHITI)
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3. Pecpepar

Tembl 7, 8,9

. Uctopus otkpbiTns Meprnoamyeckoro 3akoHa O.U. MeHoeneesa.

. BapvaHTbl [Nepnoanyeckon cuctembl 1 UCTOPUS ee Co3aaHns.

. OnemeHTbl 1 nx pacnonoxexwue B NC.

. [lepnoanyHOCTb CBOMNCTB aTOMOB 1 UX COEAUHEHUIA.

. Pagnycbl atomoB 1 MoHOB.

. loHn3aunoHHble noTeHumanbl 1 3Heprum CPOACTBA K SNEKTPOHY, N3MEHEHME MO Nepuoaam 1 rpynnam.

. DNeKTPOOTPULIATENBHOCTD 3NEMEHTOB. PasnnyHble WwWkanbl snekTpoTpuLaTensHOCTU.

. \ameHeHwue anekTpooTpmuaTensHOCTM No NEPUOLAM U rpynnam.

. Brnorpadoust n Hay4Has gesatensHocTtb .M. Mengeneesa.

10. Nctops oTkpbITMS anemeHToB, "npeackasanHbix" O.. MeHoeneesbiMm.

9K3ameH

Bonpochbl K ak3ameny:

1 OnuwwnTte Knaccuukauuno 1 HOMEHKNATYPy OKCMAO0B, MPUBEAUTE NPUMEPLI COeaNHEHWI

2 OnuwnTe cnocobbl NOMy4YeHUst OKCUIOB, NPUBEAUTE NPUMEPbLI XUMUYECKUX peakLnii.

3 OnuwuTe XMMnYeckne CBONCTBA OKCUAOB.

4 OnuwinTe Knaccumkaumio 1 HOMEHKNaTypy OCHOBaHUs, NpuBeanTe NpuMepbl

5 OnuwnTe cnocobbl NONy4YEHUS OCHOBAHWIA

6 OnnwmnTe XMMNYECKNe CBONCTBA OCHOBaHMIA

7 OnuwmTe Knaccngukaumio 1 HOMeHKNaTypy KUCNoT, NpuBeanTe NnpuMepsbl

8 OnuwuTe cnocobbl NONMyYeHNst KUCNOT

9 OnnwmnTe XMMNYECKNe CBONCTBA KUCNOT

10 OnnwnTe Knaccudmkaumio 1 HOMEHKNATypy CONEN, NpuBeanTe NpuMepsbI

11 OnuwuTe cnocobbl NONyYeHNs CPELHNX CONEN

12 OnnwnTe CTPOEHNE aToMa, OXapakTepuayite YyacTuubl, Haxo4awWmecs B coctase atoma. Ccpopmynmpyinte noctynartsl
Teopun cTpoeHns atoma H.Bopa. B yem cocToat Hepoctatku Teopum cTpoexms atoma H. Bopa?

13 OnuwunTe KBAHTOBLIE YNCNA, YKAXKUTE XapaKTepUCTUKY UK CBONCTBO aNEKTPOHHbIX 060/104eK atomMa, KoTopble
OMNMCbIBAET Kax,4oe KBAHTOBOE YNCIO, NpuBeanTe OOPMy bl ANS pacyeTa KBAHTOBbLIX YACEN.

14 Onunwwute cTpykTypy Nepuoguyeckon cuctemol .. MeHoeneesa: nepnoabl, rpynnbl, 3aKOHOMEPHOCTU N3MEHEHNS
CBOWCTB 3/IEMEHTOB U UX COEAVHEHWIA B paaax.

15 OnnwunTe CBSA3b 3NEKTPOHHOMO CTPOEHUS aTOMa C ero nonoXxeHuem B Neproanyeckorn cmMcteMe 1 NepuoanyHoCTbIO
XUMMWYECKUX CBOWCTB; S-, p-, d-, f-anemeHTbl, NpuBeanTe NpmMmeps.

16 Panowmyc atoma: Buabl 1 XapakTepucTrkm

17 OxapakTepusyiite NOTEHLMAN NOHN3ALMUN N €0 U3MEHEHMS B neproaax [epnoanyeckoin cucTemsl

18 OnuwnTte napameTpbl XMMUYECKON CBA3W 1 yKaxmMTe CuIbl, 06 beANHSIOWNE aTOMbI B MONEKY b

19 OnnwnTe 3aBMCMMOCTb NOTEHLNANBHON SHEPTM CUCTEMbI, COCTOSIWEN N3 OBYX aTOMOB BOAOPOLA OT MEXbSAEPHOro
paccTosHus.

20 OnuwnTE OCHOBHOE U BO36y>K,EI,eHHO€ cocTosHNS atoma. CKoNbKo BaneHTHOCTEN MMEIOT aTOMb cepbl 1 Xnopa B
OCHOBHOM 1 BOS6y)KJJ,eHHOM COCTOSIHUN?

21 OnuwMTe NO3ULMKN METOLA BaNeHTHbIX CBSA3EM, NpMBEAUTE NPUMEPDI ONMcaHns 06pa3oBaHNs XMMUYECKON CBA3N B
KOHKPETHbIX MOJieKynax ¢ 0AMHapPHOM, ABONHOW U TPOWHOM CBA3bIO.

22 OnuwmTe cnocobbl NEPEKPLIBAHNSA 3NEKTPOHHbBIX 06NakoB Npu 06pasoBaHn XMMUYECKON CBSA3U, U MEXAHU3MbI
06pas3oBaHns KOBANEHTHON CBS3U, MPUBEAUTE COEAVHEHNA.

23 OnuwwuTe BuAapl rmbpuansaumm atoMHblx opbuTanei, npuBeanTe NpMMepbl CoOeaMHEHUI ¢ sp, sp2, sp3, sp3d, sp3d2
TUNOM rMBPMAN3aLnn, ykaxmTe oopmy MOnekyn

24 OnuwuTe BMIbI 1 CBOWCTBA KOBANEHTHOW CBA3U, NPMBEANTE NPUMEPHLI COEANHEHWIA.

25 OnNuUWNnTE NOHHYIO CBA3b, MPUBEANTE NPUMEPLI COEANHEHWNIA, KaKne CBOWCTBA MMEET MOHHAS CBSA3b

26 OnuwmnTe MexaHn3M 06pasoBaHs BOLOPOLHON CBS3U, MPUBEAUTE NMPUMEPLI COEAUHEHUI C MEXMONEKYNSIPHON U
BHYTPVMONEKYNAPHON BOLOPOAHOW CBA3bIO

27 OnuwwuTte BUAbl MEXMONEKYNSAPHOIO B3aMMOLENCTBUS.

28 OnuwwuTe sBNEHNE ocmMoca

29 YKaxute OCHOBHble NONOXeHWs Teopun anekTponnTuHeckor guccoumaumm AppeHnyca

30 OnuwwuTte cTaammn guccoumanmnm CoOegUHEHNS C MOHHbIM TUMOM CBA3U

31 OnuwwuTte cTaamm guccoumanmm CoeMHEHUS C NONSPHOW KOBaNEHTHOWN CBA3bIO

32 KakuM 06pa3oMm, 1 oT Kakmx hakTOpPOB 3aBMCUT CTEMEHb 3IEKTPONMTUYECKON Anccoumanmnm

33 OnuwwuTte B1Abl 3NEKTPOMTOB B 3aBUCUMOCTY OT UX CUNbl, TpUBEANTE NPUMEpPHI

34 OxapakTepuayinTe KOHCTaHTy anccoumaumnm SnekTponnToB, 0T Kakux 0akTopoB OHa 3aBMCUT, NPUBEANTE BbipaXeHUs
ON8 KOHCTaHTbl guccoumanmm KUCnoTbl, OCHOBaAHUS U CONMW.

35 OnuwuTe cBA3b MEXOY MOHHBLIM NPOM3BEAEHEM BOAb!, PH 1 KNCNOTHOCTBLIO PaCTBOPOB.

36 Kakue Tunbl coneii noaBepraoTcs rmaponnay, npuBeanTe NpUMepbl peakuuii rmaponmaa AByx pasHblx conei cnaboro
OCHOBaHMs 1 cnaboi KNCNOoTbl.

O©CoOoONOOTPhWN =

PervcTpaunoHHbiii Homep - PAEKTPOHHBIH
CrpaHuua 18 s 32. IBl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky
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37 YkaxuTe Tunbl OKNCIMTENBHO-BOCCTAHOBUTENbHBIX PeakLuii, NPUBEAMTE NPUMEPLI peakLnii
38 OnuwwmnTe CTPOEHWE ranbBaHNYECKOro anemeHTa Jkobu-IaHnans n Nnpouecch NpoTekalwmne B HEM

38 OnuwuTe CTpoeHne KOMMIEKCHbIX COeAMHEHW ¢ no3uuwmii Teopun A. BepHepa Ha npumepe rekcaumnaHodpeppara(lll)
Kanus.

39 OnuwmTe 0bLWwMe 1 YaCcTHbIE NMPaBUNa HOMEHKNATYPbl KOMMANEKCHBIX COeaAnHeHnin. HazoBute coeanHeHns
K2[Ni(H20)4Cl4], [Cr(NH3)3(H20)3]CI3, [Pd(NH3)2CI2].

40 B yem cywHocTb Teopun KpMCTanam4ecKkoro nons Ans onucaHnus CTPOeHMs KOMMIEKCHbIX COeAUHEHNIA NpuBeanTe
npvmep ? onncaHue CTPOEHUS 0AHOrO KOMMAIEKCHOMO COeAUHEHNS (MOHA)

41 OnnwmnTe KONNYECTBEHHBIE XapakTepUCTMKn Teopun KpUCTanim4yeckoro nons

42 OnuwmnTe BMAbI N30MEPUUN KOMMEKCHBIX COeAMHEHWIA, NpuBeanTe NpUMephbI

CemecTtp 2

TekyLU KOHTPONb

1. KoHTponbHas pabora

Tembl 10, 11,12, 13, 14, 15, 16

. Yem 0bycnoBneH MakCMMyM Ha KpMBOW 3aBUCUMOCTY @8 OT KOHLEHTpaUuUn s CUNbHbIX 9NEKTPONIUTOB.

. Yem 06ycrnoBneH MakCMMyM Ha KpVBOW 3aBUCUMOCTM @& OT KOHLEHTpauum anst cnabbix aNeKTponmToB.

. PaamepHocTb yaenbHOM 1 MONbHOM 3NEKTPONPOBOLHOCTMU.

. Kak onpegenutb npeaenbHyo 3KBUBANEHTHYIO SNEKTPONPOBOAHOCTb PACTBOPOB CUbHbBIX 31EKTPONUTOB.
Hapwcyiite KpuByto KOHOYKTOMETPUYECKOrO TUTPOBAHUS CUbHON KNCNOTbI CUIbHBIM OCHOBAHMWEM.

. Hapucyiite kpuByto KOHOYKTOMETPMNYECKOrO TUTPOBaHNS cnaboii KMCNOTbl CUbHBIM OCHOBAHWUEM.

. Hapucyiite KpuByto KOHOYKTOMETPUYECKOrO TUTPOBAHMSI CMECU CUNBHOM 1 cnaboi KUCNOTbI CUNbHBIM OCHOBAHUEM.
. Yemy paBHa MOnbHas 9nekTPONPOBOAHOCTL BOJHOMO pacTBopa anekTponuTa npu 6eCKOHEYHOM pasBeaeHNN.

. Mpwn kakom pasBeneHn MONbHAs NEKTPONPOBOLHOCTb BOAHOMO pacTBopa MakCuManbHa.

10. Mpwn Temnepatype 250C 1 6eCKOHEYHOM pasBeneHUN MONSIPHAs anekTpuyeckas nposoanmMocTb (OM-1cM2monb-1)
BOLHbIX pacTBopos auetara Hatpus (CH3COONa), consHon KNcnoTbl 1 xnopuaa HaTpus COCTaBNseT COOTBETCTBEHHO 91
(CH3COONa); 426,5 (HCI); 126,5 (NaCl).Bbluncnute no aTM AaHHbIM MOMISIPHYIO 3N1EKTPUYECKYO NPOBOAMMOCTb Npw
6eckoHEeYHOM pasBefeHnn Asisi BOAHOMO pacTeopa ykcycHol kucnotel (CH3COOH) npu Toih XXe TeMnepartype.

11. C 4eM cBA3aHO yBENMYEHNE 3NEKTPMUYECKOA NPOBOAMMOCTU PACTBOPOB CUMbHbLIX SNEKTPONNTOB C POCTOM
Temneparypbi.

12. MNoTeHuUMan Kakoro anekTpoaa NPUHSAT PaBHbIM HYMHO.

13. Paccuuraite 90C Lenun, COCTaBNEHHOM U3 KaAMWEBOrO 1 CTaHAAPTHOrO BOLOPOAHOMO 9NEKTPOAOB, NPY aKTUBHOCTH
WNOHOB KaaMus, paBHow 1 (CTaHaapTHbIA NnoTeHumnan kagmus paseH -0,403 B).

14. MpuBennTe NpuMepbl peakumit 06LWero KUCNOTHOMO U OCHOBHOIO Katannaa, Crneumernyeckoro KUCIoTHOrO 1
OCHOBHOrO KaTtanuaa.

2. KoHTponbHas pabora

Tembl 17,18, 19, 20, 21, 22, 23

1. OCHOBHOI NOCTynaT XMMUYECKON KMHETMKM , OOPMYNIMPOBKM N MatemMaTmyeckoe BbipaxeHune. MonekynspHocTb v
nopsiaoK peakunu.

2. DKCnepMMeHTanbHoe onpeaeneHne sHeprum akTeauum (rpadomyeckuin u aHanMTUYeCKnin BapmaHTsl). 3. Boiog
KMHETUYECKOrO ypaBHEHNS HEObpaTMMbIX peakLuuii nepBoro nopsiaka. AHanu3 ypaBHeHUS.

4. DHepreTnyecknin Nnpodunb peakunn. PU3NYECKNn CMbICT SHEPrnv akTMBaLMN.

5, DkcnepmmeHTanbHoe onpeaeneHne nopsaka peakumm metogom Pakosckoro

.6. BbIBOA KMHETUYECKOr0 YpaBHEHMS HEOOPATUMOI peakLumn HyNeBoro nopsifika. AHanm3 ypaBHEHMS.

7. BnuaHve TemnepaTypbl Ha CKOPOCTb XMMUYECKOW peakuun, npaeuno BaHT-lNodda n ypasHeHne AppeHunyca (B
andppepeHumnanbHon hopMe), 4HTO MOXHO ONpPenennTb UCMOMNb3YS UX.

8. BnnsHve katanns3atopos Ha CKOPOCTb XMMUYECKOA peakummn, MexaHn3Mm OenCTBUS, SHEPreTUYecKnii Npotunib
peakuuun 1 oblme CBOMCTBAa KaTannaaTopos.

9. BblBOL KMHETMYECKOrO YPaBHEHUS HEOOPATUMbIX PEAKLIMIA BTOPOro nopsinka. AHanm3 ypaBHeHWs

10. OndbdbepeHumanbHbln MeTo BaHT-Iodhdpa onpeneneHns nopsaka peakumu.

11, Cxema pacyeTta KOHCTaHTbl guccoumaumm cnaboro anekTponmTa no U3MepeHHoN BENUYMHE CONPOTUBNEHNS
pacTsopa.

12, MpyYHUMN KOHAYKTOMETPUYECKOrO TUTPOBaHNS. HapucoBaTtb 1 06bACHUTb rPadork KOHAYKTOMETPUHECKOTO
TUTPOBAHMUS CUMbHOW KUCMOThI WENOYbIO 1 cnaboil KUCNOThI WEeNoYbHo.

13. UTo Takoe sKBMBANEHTHAS 3NEKTPONPOBOLHOCTb, CBSA3b €€ C YAENbHOW 3NeKTPoNpPoBOAHOCTLIO. HaprcoBaTb 1

006 BACHWTb rPadoVk 3aBUCUMOCTY 3KBUBANEHTHOW 3NEKTPONPOBOLHOCTY OT pa3baBneHunst anekTponmTa.

14. MocToBasi cxema M3MepeHusl CONPOTUBIIEHUS PACTBOPOB 31EKTPOSIMTOB, HA3HAYEHNE NEMEHTOB 1 MPUHLWN
N3MepeHms.

15, 3aBUCMMOCTb 3NEKTPONPOBOAHOCTY OT KOHLEHTPALMMW NOHOB , X NOLABUXHOCTW 1 TEMMepaTypbl.

16. AnekTponuThl, CTENEHb ANCCOLMALMN, aKTUBHOCTb U KO3PULMEHT aKTUBHOCTU, MPON3BELEHNE aKTUBHOCTEN MOHOB
1 pacTBOPVMOCTb, TEPMOAMHAMUYECKas KOHCTaHTa AuccoumaLmn.

17. OnekTponpoBOAHOCTb, YAENbHas, 3KBUBANEHTHAs!, 9KBMBANEHTHAs Npu HeckoHe4HOM pasbaBneHun.
9KcneprMeHTanbHoe onpeaeneHne aneKTPonpPoBOAHOCTM.
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18. OnekTponNpoBOAHOCTb PACTBOPOB 3NeKTPONMTOB. CKOPOCTb ABUXEHWNS NOHOB 1 (DAKTOPbI, BINSIOWME Ha Hee.
YoenbHas n aKBMBaneHTHas 3N1eKkTponpoBoaHOCTb. 3akoH Konbpaywa.

19. AHOManbHas NOABMXHOCTb MOHA MMAPOKCOHUS 1 rmapokcna-aHmoHa. MNoHaTtue o pH pacTteopos, hopmyna ans
pacyerta, knaccudmkauns pacTBoOpoB B 3aBMCMMOCTU OT 3Ha4veHms pH.

20. OnekTpoABMXYyLME CUMbl N SNEKTPOOHLIA NoTeHUMan. Bo3HNKHOBEHME cKayka NoTeHUMana Ha rpaHuue pasaena
as, OBOMNHOWN aNeKTPUYECKNiA CNOW.

211. MNMoHsTre o pH pacTeopos. BogopoaHbIi 1 XUHIMAPOHHBIV SNEKTPObI, MCNONb30BaHWe UX Ans namepeHns pH,
pacyeTHble POpMyIbl.

22. [anbBaHNYeCKNIA BNEMEHT, ero aNekTpoasmnXywas cuna. BooopooHbiii anekTpoa, CTaHLapTHLIA 3NeKTPOLHbIA
noTeHuunan, BOAOPOAHAs Wwkana noTeHumnanos. YpasHeHne HepHcTa.

23. NainTe onpeneneHune: ranbBaHNYecknin anemeHT, noteHuman, 94C. BonoponHas wkana noTeHUmManos.

24. Knaccugpukaums anekTpoaos. BooopoaHbi anektpoq, ero cxema. Hegocrtatku BOAOPOAHOrO anekTpoaa. OnekTpoLabl
CpaBHeHMS.

25. M3 kakmx gpas MoxeT bbiTb 06pasoBaHa avcnepcHas cuctema?

26. KakoBO M1HMMabHOE YMCNO doas B OANCMNEPCHONW cucteme?

27. CKOMbKO CyWecTBYyeT TUMOB ANCMEPCHbLIX CUCTEM MO 06pasyowmnm nx daszam?

28. Mouemy npoucxoaut agcopbuns? OnuwmTe MONEKYNSIPHbBIA MEXAHU3M.

29. YeM n36bITOYHAS NMOBEPXHOCTHAS SHEPTUS CUCTEMbI OTIMYAETCS OT SHEepPrmn cucTembl? Ha kakue Bknagbl MOXHO
pasgenvTtb Kaxablii 3 3TUX BUAOB SHeprumn?

30. MNoyemy paboTa No yBenuyeHnio obbema cuctembl U paboTa no YBENNYEHNIO MOBEPXHOCTM COCTaBNSIOWMX ee ha3
BXOOST C pasHbiM 3HAKOM B YpaBHEHMNE ON5 U3MEHEHNS BHYTPEHHE SHEPrum CMcTeMbl?

31. lNouemy B ypaBHEHME ONS NBMEHEHUS BHYTPEHHEN SHEPTUN CUCTEMbI BXOAUT CyMMa NPOW3BEAEHWIA XUMNYECKMX
NOTEHLMNANOB KOMNOHEHTOB HA N3MEHEHWE YNCNa NX MONER?

32. Y10 Takoe K0adhPMLUMEHT NOBEPXHOCTHOIO HATAXEHNSA?

33. Kak cBsizaH K0ahhULIMEHT NOBEPXHOCTHOrO HATAXEHUS ¢ aHepruen Mmbbca (Menbmronsbua)?

34. YeM nonHas yaenbHas NoBEPXHOCTHAS SHEPrUst OTIMYAETCS OT YAEeNbHON CBOOOAHOM NOBEPXHOCTHOW SHEPTrn?
35. Kakosbl pasnuynsg B TeMnepaTypHon 3aBMCUMOCTI NOMHON yAENbHON NOBEPXHOCTHOW SHEPTM U YAENbHON
cB0OOAHOM NOBEPXHOCTHON 3HEeprnm?

Ok3ameH

Bonpochbl k ak3ameHy:

Bonpochb! k pasneny HeopraHuyeckas Xumus

1 OnuwmnTe aneKTPOHHYI0 KOHUrypaumio atoma sogopoga. lNovemy Bogopon Haxoamtes B |A n VIIA rpynnax
MNeproaunyeckoi cmcteMbl 0OHOBPEMEHHO? ONnwnTe HaXoXAeHne BO4OPOaa B MpMpo4e, CKObKO M30TOMOB BOAOPOAA
Bbl 3HaeTe, Kak OHM Ha3bIBAKOTCA Y YEM OTNNYAIOTCS APYr OT gpyra?

2 C NOMOLLbIO XMMUYECKNX peakLmil ONUWNTE XMMUYECKME CBOMCTBA MONEKYNSPHOro BOAOPOAA, Kak MPOCTOro BelWeCTBa.
YKaxute Ha3BaHNS BCEX MPOOYKTOB, PaCcCTaBbTe CTEXMOMETPUYECKUE KOIDPULIMEHTHI.

3 C NOMOLLbIO XMMUYECKUX peakLmil onuwnTe Nony4yeHne Boabl M3 BOJOPOLA M kucnopoaa. Kak B3BauMoaeicTeme aTmx
BELLECTB 3aBMCUT OT TeMneparypbl?

4 OnuwnTe reoMeTpuyeckoe CTpoeHve nepokcnaa sogopoaa. lNoyemy pacTeopbl nepokcuaa BOAOpoaa XpaHsT B TEMHOM
nocyne? Hanmwute xummnyeckyto peakumio pasnoxerus H202.

5 C NoMOLLbIO XMMUYECKNX peakLmil 1 ypaBHEHWIA NONYPEKLNA ONUWINTE OKUCINTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA
H202 B kmucnon u WwenoyHowm cpenax.

6 C NOMOLLbIO XMMUYECKMX peakLMii onmwute nabopaTopHbie 1 NPOMbINEHHbIA CNOCcobbI NOAYYeHWs BOAOPOLA,
pacctaBbTe CTEXMOMETpUYEcKmne KoOaPULIMEHTbI.

7. Kak 1 noyeMy nameHseTcs xummyeckast akTMBHOCTb WenoYHbIX Metannos |A rpynnbl? C nOMOLLbIO XMMNYECKUX peakLmii
OnuWnTEe XMMUYECKNE CBONCTBA LWENOYHbIX METaNNoB Kak NpoCTbIX BELWECTB, pacCTaBbTe CTEXMOMETPUYECKME
KOS(pPULIMEHTbI, HA30BUTE NPOAYKTHI peakLnii.

8. OnuwnTe 3NEKTPOHHYIO KOHCPUIYpaLIMIO BANEHTHOIO YPOBHS, Haubonee yCTONYMBBLIE CTEMEHN OKUCNEHMUS, U3MEHEHNE
noTeHumnana noHM3aumm, MeTannn4yeckmx CBOMCTB, TeMnepaTyp KMneHus n nnaBneHns WenovHblx Metannos |A rpynnbi.
MoyeMy KaTMOHbI LWENOYHbIX METANNOB HE MOryT 06Pa30BbIBaTb COEANHEHNS C KOBANEHTHLIM TUMOM CBS3N?

9. OnuwwmnTe 0COBEHHOCTM B3aMMOLENCTBUS WENOYHbLIX METANNoB ¢ KncnoponoM. Kakve Buabl okcmaos obpasyorcs ?
10. OnuwwnTe 3NEKTPOHHYI0 KOHGUIYpaLMIO BaNeHTHOrO YPOBHS, Hanbonee yCTonYmnBble CTerNeH OKUCNEHWSl, UBMEHEHNE
noTeHumnana noHM3aumm, MeTaNNIMYECKMX CBOMCTB, TEMMEPATYP KUNEHUS 1 NNABNEHMNS LWEN0YHO3EMENbHbIX MeTannos 1A
rpynnbl. Moyemy Ans wenoYyHo3eMenbHbIX METANNOB HAbNOAAETCS BbiCOKasi CTabWNIbHOCTb CTENEHU OKUCTEHNS +27

11. C NOMOLLbIO XMMUYECKMX PeakLuii ONUINTE XMUMUYECKME CBOMCTBA KanbLUs, CTPOHUUS 1 Bapus npu mx
B3anmogencTausix ¢ npoctoimm BewecTteamn (02, N2, CI2, S, H2), pacctaBbTe cTexmoMeTpuyeckne KoauumeHTsl,
yKaxuTe Ha3BaHMs BCEX NPOOYKTOB peakLumii.

12. C NOMOLLbIO XUMWUYECKMX PEAKLUIA ONUINTE XMMUYECKUE CBOMCTBA BEPUNnns U MarHUst Mpyu UX B3aMMOLENCTBISIX C
npoctbiMm Bewecteamm (02, N2, CI2, S, H2), pacctaBbTe CTEXMOMETPUYECKME KOIPAMLUNEHTBI, YKaXMTe Ha3BaHUS BCEX
NPOAYKTOB peakLuui.

13. Kak n3meHseTcsa xapaktep oKCuaoB v rugpokcuaos metannos IIA rpynnbl? C nOMOLLbIO XMMWYECKUX peakLumi
onMwnTE B3aUMOAENCTBME OKCMAO0B 1 rTMAPOKCMAO0B WENOYHOIEMENbHbLIX METANNOB C KMCNOTHBIMM OKCUAAMW, KUCNOTaMu
W Wwenoyamm.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PeructpaunoHHbIii Homep
Crpanuua 20 13 32.

o



Mporpamma ancumnnuubl "Xumna"; 21.03.01 Hedprerazosoe neno; aoueHT, K.H. (aoueHT) Kytbipesa M.I1. , nHxeHep 2 kateropum
Mananosa J1.3. , cTaplmii Hay4HblA COTPYAHWK, K.H. MyxamatanHos W.W. , poueHT, K.H. Mopdupbesa A.B.

14. C NOMOLLbIO XMMUYECKMX PEAKLUIA ONULIUTE MOMyYEHME MULWEBON (AMMMUAYHBIA CNoco6) 1 KanbLMPOBaHHON COLbl
pacctaBbTe CTEXMOMETPUYECKNE KOIPULIMEHTDI.

15. HanmwmTe XxMmnyeckyto peakuuio 1 onmwmnte npouecc genonmmepunsaummn npu pactsopeHun Be(OH)2 B wenoyn
NaOH .

16. Hannwmnte xumnyeckne popmynbl ruapmaos metannos lIA rpynnbl. Kakvme ruaopvibl pacTBOpUMbI B BOAE, HAMWWNTE
ypaBHEHNE peakLumn pacTBOPEHNS rmapuaa Kanbums.

17. OnuwunTe N3MEeHeHNs CTPYKTYpbl B npouecce nonumepusaunn Be(OH)2. NaiTe onpeneneHns TepMmHam ?onaumsa?
?okconauuna?.

18. OnNuwNTE 3NEKTPOHHYI0 KOHGUIYPaLMIO BaNeHTHOMO YPOBHS, Hanbonee yCToN4YMBbIE CTEMEHN OKUCNEHWS, UBMEHEHUNE
noTeHumnana noHM3aumm, MeTannM4yeckmx CBOMCTB, TemnepaTyp kunexHus n nnasneHus anemeHTos 1A rpynnbl. Movemy
nns B n Al HabniogaeTtcs Bbicokas CTabuUnbHOCTb CTENEHU OKMCNEHNS +37

19. OnuwinTe annoTpornHble Moaudmkauum 6opa. Hanmwute xummyeckue peakLmm, onMchiBatoLme nx noayyeHme
(yKaxuTe CTexMoMeTpuydeckmne KoapprLmMeHTbl 1 Ha3BaHMS NPOOYKTOB peakLuui).

20. C noMmoLLbio XMMUYECKUX peakLmii onuwmMTe XMMmyeckne ceoincTea 6opa npw B3aMMoLenCcTBUsX C NPOCTbIMU
Bewecteamu (F2, 02, N2, C, CI2, S, H2, Mg), ykaxuTte ycnoeus, pacctaBbTe CTEXMOMETPUYECKUE KOIPPULNEHTDI,
yKaxuTe Ha3BaHMs BCEX NPOOYKTOB peakLumii.

21. C NnoMOoLLbO XMMUYECKMX peakLmii OnuwnTe XMMUYeCKre cBoricTea bopa npv B3auMOLENCTBUSIX CO CNOXHbBIMU
BewecTteamn (H20, H2S0O4, HNO3, NaOH+NaClO3), ykaxunte ycnoeus, pacCctaBbTe CTEXMOMETPUYECKME
KO3a(hprLMEHTbI, yKaXnTe Ha3BaHMS BCEX NPOOYKTOB peakumin2.

22. C noMOLLbIO XMMNYECKMX peakuuii onmwmTe XMMNUYeCKne CBONCTBa anntoMUHNS Npy ero B3aMmMoaenCTBMmM CO
cnoxHbiMu BewecTteamn (H20, Fe203, KOH, HCI), paccTtaBbTe cTEXMOMETPMYECKMNE KOIMULIMEHTDI, YKAXNTE HA3BaHNS
BCEX NPOAYKTOB peakuuii. Kakme 13 H1x fokKasblBaloT aMpOTEPHbIA xapakTep antoMUHNA?

23. MMoueMy antoMnHU SBNSETCS KOPPO3UOHHO CTOWKMM MeTannoM? C NOMOLbIO XMMUYECKMX Peakuuii onuwmTe
XMIMUYECKUE CBOCTBA antoMMHUS Mpu Ux B3aumomenctemsx ¢ npocteiMu Bewecteamu (02, N2, CI2, S, Br2), paccTtaBbTe
CTEXMOMETPUYECKMNE KOIPULIMEHTDI, YKAXNTE HA3BaAHWS BCEX NPOLYKTOB peakLumii.

24. C noOMOLLbIO XUMUYECKMX peakuuii onmwmTe XMMNYeckne CBOMCTBa SNEeMEHTOB NOArpynnbl ranins npu
B3aMMOAENCTBUSIX C NPOCTbIMK U cnoXHbIMK BewecTBamn (F2, S, CI2, H20, NaOH, HCI), ykaxuTte ycnosus, paccrasbTte
CTEXMOMETPUYECKNE KOIMULIMEHTDI, yKaXNTe Ha3BaHWS BCEX NPOOYKTOB peakLumii.

25. Kak nameHsieTcs xapakrep okcnaos 1 rugpartos anemeHTos |lIA rpynnbl, HanvMwmTe chopMybl 3TUX COEANHEHWU 1
OMNMLWMTE C NOMOLLbIO XMMUYECKMX peakumini X pacTBOPMMOCTb B BOAE, KUCNOTax U LWenoyax.

26. Kakmne kucnotbl 6opa 0bpasytoTcst npu HarpesaHuy optobopHoit kncnotsl H3BO3?

27. OnvwuTe cTpoeHne 60pOBOOOPOAOB C UCMONb30BAHMEM METOAA BaNneHTHbIX cBsideli. KakoBa 0cobeHHOCTb
obpaszoBaHusi ?6aHaHOBOI? cBSI3n B BopoBogopoaax? Kakue amnupuyeckmne doopmyisl 6opaHoB Bbl 3HaeTe, NpuseanTe
NpyMepbl COEANHEHWIA, YKAXNTE NX HA3BaHNS

28. OnNuwWwKUTE 3NEKTPOHHYIO KOHOUIYPaLIMIO BANEHTHOrO YPOBHS, Hanbonee yCTo4mBbIE CTENEHN OKUCNEHNS, U3MEHEHMNE
noTeHUMana noHM3aumm, MeTaniniyeckmx CBOUCTB, anemeHToB IVA rpynnbl. MNoyemy atombl yrnepona cnocobHsbl
06pas3oBbiBATb MHOFOMEPHBIE CTPYKTYPbI 1 FTOMOLIENM, COCTOSIME U3 aTOMOB yrnepona?

29. OnMwuTe aNeKTPOHHYK KOHOMUIypaLmMio BANEHTHOrO YPOBHS, Hanbonee yCTonuMBbIE CTEMNEHN OKUCNEHUS, UBMEHEHNWE
noTeHumana uoHN3aumum, MeTanm4ecknx CBoCTB, anemeHTos IVA rpynnbl. [oyeMy atoMbl KPEMHUS HE CMOCOBHDI
006pa30BbIBaTb MHOrOMEPHbIE CTPYKTYPbI M FTOMOLLENN U UMEIOT OTIMYHBIE OT Yrnepoaa XMMN4Yeckne cBoncTaa?

30. OnvwuTe hopMyny 1 reoMeTpUHeckyto CTPYKTYPY CUNMKAT ? aHWOHA, yKaxute qoopMynbl kaonuHa, 6epunna u
noneBoro wnarta.

31. OnunwuTe annoTponHble MOAMOMKALUM YIIePOaa, yKaxute Tun rubpruansaumm, reoMeTpuio U onsmyeckue CBonCTaa.

32. OnuwunTte Nony4yeHne akTMBMPOBAHHOIO Yria no MeTony 3ennHCKOro.

33. C noMoLLbIO XMMNYECKMX peakuuii onmwmTe XMMMYeckne CBOCTBA yrnepona npy B3auMoaeicTBMsX C NPOCTLIMU
Bewecteamun (F2, 02, S, H2, Mg, Al) n HanNVwWWTe peakLunio ero pacTBOPEHUS B a30THOM KMCNOTE; yKaXnTe YyCnoBns
peakuuii, pacctaBbTe CTEXMOMETPUYECKME KOIPMLNEHTBI, YKaXMTE Ha3BaHUS BCEX MPOLYKTOB peakLuii.

34. C noMOLLBIO XMMNYECKMX peakuuii OnmwmMTe XMMUYECKNE CBOMNCTBA KPEMHNS NPY B3aUMOAENCTBMAX C NPOCTLIMU
Bewecteamun (F2, 02, S, C, B, H2, Mg); ykaxunTte ycnoBus peakuuii, paccTaBbTe CTEXMOMETPUYECKME KOIDIULNEHTDI,
YKaXnTe Ha3BaHMS BCEX NPOLYKTOB peakLumii.

35. C noMOLLbIO XUMUYECKMX peakLuii OnumMTe pacTBOPEHNE KPEMHUS U FTEPMaHUst; yKaxuTe ycnosus peakLumni,
paccTaBbTe CTEXMOMETpUYECKMEe KOSPMULIMEHTLI, YKaXNTe Ha3BaHNs BCEX MPOAYKTOB peakuuii.

36. C noOMOLLbIO XMMNYECKMX peakuuii onmwmTe XMMNYeckne CBOMCTBa 0/10Ba NPW B3aMMOLENCTBUAX C MPOCTbIMU
sewecteamm (Cl2, O2, S, H2, Mg, Al) n HanuwwnTte peakunm ero pacteoperns B H20, HCI, HNO3 pa3nuyHbix
KOHLIEHTpaLUWii; ykaxunTte YCNoBNS peakuuid, paccTaBbTe CTEXMOMETPUYECKME KOSDMULMEHTBI, yKaXMTE Ha3BaHNS BCEX
NPOAYKTOB peakLuui.

37. OnuwunTe CTpoeHMe 1 XMMUYECKe CBONCTBa okcuaa yrnepoga (1V) ? CO2.

38. OnuwuTe cTpoeHmne n xuMmnyeckne ceoicTea okcuaa yrnepoaa (1) ? CO. MetooM BaneHTHbIX CBA3EW ONMwmnTe
popmmpoBaHmve TeTpakapboHuna Hukenst Ni(CO)4 (kakyto ponb urpaet CO npu 06pasoBaHumn HEATPanbHOro
KOMMNEKCHOIO0 COEAMHEHUS).

39. OnuwwnTe cTpoeHne, MoantuKaLMm n XuMn4eckmne cBoncTea okemaa kpemuus (IV) ? Sio2.

40. OnuwunTe CTPOEHNE U XMMUYECKME CBOMCTBA OKCMaoB cBuHua PbO, PbO2, Pb203, Pb304.

41. OnmwuTe cocTas, CTPOEHNE U CTAAUN MONUMEPUN3ALIUN KPEMHUEBBIX KUCNOT. Hanuwmnte xmmMmyeckyto peakumto
nony4yeHns cunukarens. B yem otnnume mexay renem un 3onem?
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42. OnuwMTE SNEKTPOHHYK KOHJUIypaLmio BaNEHTHOMO YPOBHS, Hanbonee yCToNYMBbIE CTENEHU OKVCIIEHUS, U3MEHEHWE
noTeHUMana noHM3aumm, MeTaninyeckmx CBOMCTB, anemeHToB VA rpynnbl. MNoyemy Mmonekynbl azota N2 obnagpatot
XUMNYECKOW MHEPTHOCTLIO?

43. C NOMOLLbIO XMMNYECKUX peaKLl,VII7I onvwnTe XMMMYeckmne CBOMCTBa a3oTa Kak NpPOCTOro BewecTsa, ykaxXuTte ycnoeus
peaKLl.MI7I, paccTtaBbTe CTEXMOMETPUYECKEe KO3IPPULMNEHTBI N HA30BUTE NPOLOYKTHI peakuum.

44. OnmwuTe annoTponHbie Moandgmukaumm gpoccopa. C NOMOLWbIO XMMUYECKMX Peakuunii onuwmTe ceoncTea doocgopa
Kak NpoCTOro BeWecTsa, yKaxumTe yCnoBums peakLumin, pacctaBbTe CTEXMOMETPUYECKUE KOIPPULUNEHTbI 1 Ha30BUTE
NPoAOyKTbl peakLumm

45. Onuwute opmysbl, Ha3BaHMs, CTPOEHNE N XUMUYECKME CBOMCTBA OKCUA0B a3oTa.

46. OnmwuTte opMysbl, Ha3BaHMS, CTPOEHNE U XMMYECKME CBOMCTBA OKCMAOOB dhocchopa.

47. Onnwute hopMysbl, HA3BaHUS, CTPOEHNE U XMMUYECKME CBOACTBA KMCNOT a3oTa.

48. OnuwunTe opmysbl, Ha3BaHMs, CTPOEHUE N XMMUYECKME CBOMCTBA KNCNOT chocdpopa.

49. OnnwmnTe 3NEKTPOHHYIO KOH(PUIYpaLIMIO BAJIEHTHOMO YPOBHSI, Hanbonee yCToM4MBbIE CTENEHN OKUCNIEHWS!, UBMEHEHNE
noTeHuunana noHnsaunnm, MetTannn4eckmnx CBOI7ICTB, TemMnepartyp KnneHna n nnaBneHnsa afieMeHToB VIA rpynnobl. I'Iouemy
cepa umeet bonbliee pasHoobpasne cTeneHel OKUCIeHNs, YeM Kncnopon?

50. Kakue annotponHele Mogudukaumm kucnopona Bel 3Haete? C NoMoLLbio XMMUYECKKX peakUumii OnuimMTe CBOMCTBa
kncnopoaa O2 1 o3oHa O3 Kak NPOCTLIX BELWECTB, YKAXUTE YCNOBUS peakUnii, paccTaBbTe CTEXMOMETPUYECKUE
KO3PPULIMEHTBI 1 HA30BUTE NPOAYKThI peakuum.

51. Onnwunte annoTponHble MogndomKaunm cepbl U CeneHa, onuimnTe YCnoBuUS B3anUMHbIX MepexonoB Mexay
MoAndgonKaLnamu. Ykaxute NPUYNHY YMEHbLUEeHNSA XUMUYECKOM aKTUBHOCTM npwn nepexone ot cepbl K CENneHy.

52. C NOMOLLbIO XMMNYECKUX PeakLMi ONUWNTE CBONCTBA CEPbI KAk NPOCTOr0 BEWECTBA, YKAXNTE YCNOBNS peakuunii ¢
02, H2, kucnotamn (HCI, H2S0O4, HNO3) n NaOH, paccTtasbTe CTEXMOMETPUYECKUE KOIPMPULNEHTBI U HA30BUTE
NPOLYKTbl peakumm.

53. C nomMoLwLpblo XMMNYECKMX peakuuii onvwmTe pacTBopeHne cenexa, Tennypa u nonoHns B knucnotax (HCI, H2S04,
HNO3) n NaOH.

54. Onuwwute ctagmu nonumepmsaumm okcmnaa cepsbl (V1) n cepHol KMCNOTbI, HA30BUTE NONNCOEANHEHUS.
55. Onuwwute ctanmu nonumepusaumm okcmnaa cepsbl (V1) n cepHo KMCNOTbI, HA30BUTE NONNCOEANHEHUS.

Bonpochbl k pasgeny AHanutmnyeckas XumMus:

. Ponb aHanutuyeckom xmmMummn B passmTum reonoruu.

. AHannTnyeckmne xapakTepucTukn peakumi.

. Cuctematnyeckuii u 4pobHblA aHanm3. Cneunduka NPoBeLEHUS aHANN30B.

. Kakne otnnuutenbHble CBOMCTBA UMEET aHaNUTMYECKUiA curHan?

. Knaccupukauns metogos aHanmsa.

. OcHoBHble cBefeHus 0 NpobonoarotoBke 06pasLLoB.

. TnTpuMeTpus Kak METOL XMMMUYECKOro aHannsa.

8.MoHATMe 0 MONSpHON Macce 3KBMBaNEeHTa B KUCNOTHO-OCHOBHbIX peakuusix.

9. lNMoHATME 0 hakTope SKBUBANEHTHOCTU B OKUCIUTENBHO-BOCCTAHOBUTENbHBIX PeakuusX.
10. CywHocTb 6ygoepHoro OencTeus, noHsATe o BychepHoOn eMKOCTU PacTBOPOB.

11. OCOBEHHOCTM TUTPOBAHNS CUMBHBIX 1 CNabbiX KUCNOT 1 OCHOBAHWIA.

12. KNCnoTHO-OCHOBHbIE MHAMKATOPbI

13. OCcoHeHHOCTM NMOCTPOEHNS KPMBLIX TUTPOBAHMSI.

14. Tunbl 1 CBONCTBA KOMMNIEKCHbLIX COeANHEHNIA, UCNOMb3YyeMble B aHaNUTUYECKMX Lensix.
15. KOMMNNeKCcoHbl, Kak TUTPaHTHI.

16. XapaktepucTtuka 1 aHanuTn4eckme BO3MOXHOCTN KOMMNIEKCOHOMETPUYECKOrO TUTPOBaHMS.
17. MeTannoxpoMHble NHANKaTOPHbI.

18. MNepMaHraHaToMeTpus, Kak BapuaHT TUTPUMETPUYECKOrO aHann3a, OCHOBAHHBLIV Ha peakumsix
OKVCNEHNS-BOCCTAHOBIEHMSI.

19. AHanuTU4yeckmne BO3MOXHOCTN OKUCINTENbHO-BOCCTAHOBUTENBHOIO TUTPOBAHUA.

20. ﬂOTeHLI,I/IOMeTpI/Iﬂ, KaK npuMep anekTpoxmMm4eckoro Metona aHannsa ongd npoeegeHnsa n3MepeHus pH pacTBopoB “
NOTEHUMNOMETPUNYECKOro TMTpoOBaHUA.

NoO b~ WD =

Bonpocbl k pasgeny duanueckas xumMus:

1. OCHOBHOI1 NOCTYNaT XMMUYECKON KUHETUKM , DOPMYIIMPOBKM U MateMaTmyeckoe BbipaxeHne. MonekynsipHOCTb 1
nopsAoK peakumn.

2. 9KCrneprMeEHTaNbHOE ONpedeneHne SHePrum akTMBauun (rpaconyeckmnii  aHanUTUYECKMIA BapUaHThl).

3. BblBOL KMHETUYECKOTO YPaBHEHUSI HEOOPATUMbIX PEAKLIMA NePBOro nopsaka. AHaNN3 ypaBHEHHUS.

4. DHepreTNYeckuii Npodoub peakumn. PrUanyecknin CMbICI 3HEPrM akTUBaLWN.

5. VicTHHas v cpenHssi cKopocTb. PaaMepHoCTb. HTo Takoe KMHeTUu4Yeckasl Kpueasi, kak ee aKCrnepuMeHTanbHO Nony4mTb
1 4TO MOXHO ONPeAenuUTbL No Hein?

6. BblBOL, KMHETUYECKOrO YpaBHEHUS HEOOPATUMOW peakLmn HyNneBoro nopsaka. AHanm3 ypaBHeHus.

7. BnnsaHne TemnepaTypbl Ha CKOPOCTb XMMUYECKOW peakumu , npaenno BaHT-INoddha n ypasHeHne AppeHnyca, 4to
MO>XHO ONpenenuTb UCMOMb3yS WX.
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8. BnnsHne katann3atopos Ha CKOPOCTb XMMMYECKOA peakummn, MEXaHN3M OeNCTBUS, SHEPreTU4ecknii Npogunb
peakuuun 1 oblwme CBOMCTBAa KaTannsaTopos.

9. Katanus, katanusaTtop. [(OMOreHHbl, reTeporeHHbI 1 PepMeHTaTUBHbIR katanu3. MexaHnam oencTens
Karannsatopos.

10. depmeHTaTMBHBIN KaTanus. YpasHeHne Muxasnuca-MeHteH. KoHctaHta Muxasnuca. MakcumansHas cKopocTb.
11. Havite onpenenerHve anektponutam. MNMpusegunte npumepbl. OCHOBHbIE MONOXEHNS TEOPUMN 3NEKTPONMTOB
AppeHuyca, cTeneHb guccoumnaumm, KOHCTaHTa guccoumaumm, HegocTaTkm Teopun.

12. OnekTponuTbl, CTENEHb AMccoumaLmmn, akTMBHOCTb Y KOSGMULMEHT aKTUBHOCTMW, MPOU3BELEHNE aKTUBHOCTEN NOHOB
1 pacTBOPUMOCTb, TEPMOANHAMNYECKAS KOHCTaHTa Auccoumanmu.

13. OneKTPONpPOBOAHOCTb, YeNbHas, 9KBUBANEHTHAS, 9KBUBANEHTHAS Npu 6eCKOHeYHOM pa3baBneHnu.
OKcnepuMeHTanbHoOe onpeneneHne aneKTPonpPOBOLHOCTM.

14. SNeKTponNpPOBOAHOCTb PACTBOPOB 3NEKTPONNTOB. CKOPOCTb ABMXEHNS NOHOB M (DaKTOPbI, BIUSIOWNE HA Hee.
YoenbHas v sKkBMBaNeHTHas anekTponpoBoaHOCTb. 3akoH Konbpayua.

15. AHOManbHas NOABUXHOCTb MOHA MMAPOKCOHUS 1 rmapokena-aHuoHa. MNoHaTtue o pH pacTeopos, hopmyna ans
pacyerta, knaccudmkaums pacTsopoB B 3aBMCMMOCTU OT 3Ha4veHms pH.

16. OneKTpoABMXYLLME CUNbI U SNEKTPOLHbIA NoTeHuman. Bo3HMKHOBEHME ckayka noTeHumana Ha rpaHuue pasgena
doas, OBOMHON 3NEeKTPUYECKNiA CNON.

17. MNoHatme o pH pacTBopoB. BooopoaHbi U XMHIMOPOHHbBIA 9NEKTPOLAbl, MCMONb30BaHNE UX AN nuamepeHns pH,
pac4yeTHble popMyIbl.

18. NanbBaHWYECKU 3NEMEHT, €ro aNeKTPoABuXyLas cuna. BoaopoaHblil anekTpoa, CTaHAapTHbIA SNeKTPOOHbINA
noTeHumnan, BOOOPOaHas Wwkana noteHumanos. YpaeHeHne HepHcTa.

19. [avite onpeneneHve: ranbBaHn4eckuin anemeHT, noteHuman, 3C. BogoponHas wkana noTeHumManos.

20. Knaccudpmkaums anektponos. BooopogHbii anektpon, ero cxema. Hegoctatkv BOAOPOAHOroO anekTpoaa. dnekTpoas
CpaBHEHUS.

Cemectp 3

TeKyLwWUin KOHTPONb

1. KoHTponbHas pabota

Tewmbl 24, 25, 26

Ponb yrneBoaopoOHOro chipbst B 3koHoMuke Poccun. O6bem 0obblun Hedptu 1 raza. COOTHOWEHME TEMMOB
pacxonosaHus 1 NPUpoCcTa 3anacos YrnesoaopoaoB. 3HA4YeHMe 3HaHWIA O XMMWYECKOM COCTaBe 1 CBOWCTBaxX HedTen 1
rasoB. XMMMUYECKMIA COCTaB HEPTU 1 HEPTAHBIX cucTteM. CocTas 1 CBOMCTBA HePTEN. DUINKO-XUMMNYECKNE CBOCTBA
HedoTen n HedptenpoaykTos. CocTaB HEQTU (3NEMEHTHbIR, rPyNnoBOWA, (PPaKUMOHHbIA, N30TONHbIA. MuHepanbHble
KOMMOHEHTbI He(PTN.

Anndhatnyeckue HacbllweHHble (napaduHoBble) yrnesogopoabl. CTpoeHue 1 n3oMepus ankaHos (HOPManbHOrMo K
nsocTtpoeHus). Homenknatypa. ®usnyeckne ceoncTea napaduHos. XmuMmnyeckne CBoncCTBa ankaHos. Peakunu
3aMelleHns B npenenbHbix yrnesogoponax. CBobooHO panmkanbHble peakuun napagouHoB. 3onpeHoBbie
yrnesogopopl

HomeHknaTypa n cTpoeHne HagpTeHOBbIX (LMKNaHOBbIX) YrNeBOAOPOAOB. Tpex-, YeTbipex-, NATU-, WWECTU-YNEHHbIE LIKbI;
MOHO-, BU-, TPULIMKNIMYECKME 1 AP. HAGTEHOBbLIE YrNeBoaopoabl. Mizomepus umknaHo. KoHdopMaLum uuknorekcaHa:
Kpecno, BaHHa 1 NPOMEeXYyTo4YHas TBUCT-KOHGOpMaLMS.

dusnyeckre n xmmMmyeckue CBONCTBa LMKNoankaHos . NonyyeHne LMKnaHoB U3 apoMaTuyeckmx CoeaMHeHui
HomeHknatypa n nsomepus HenpenenbHbIX yrneBoaopoaos (ankeHoB). Pusnyeckme n xumm4eckmne

anuadaTnyeckux HenpegenbHbIX yrnesonoponos. Metonbl Nofy4eHns ankeHos. XuMuyeckme

cBoncTea

2. Konnoksuym

Tembl 27, 28

OCHOBHbIE KOHLIEMNUUM MPOMCXOXAEHUS HEQDTM 1 rasa n 06pas3oBaHns OCHOBHbIX KNaccos

coenuHeHnin HedoTn. Teopusi 0 BUOreHHOM NPOVNCXOXAEHUN HEPTU. Pa3BnTre npeacTaBneHnin 06

OpraHM4ecKoM NPoucxoXaeHnn Hedptu. OTKPbITUE B HEGRTSAX BUOMONEKYN ? NOPCHNPUHOB,

N30MpPeHOUAHbIX YrNeBOAOPOA0B, HOPManbHbIX ankaHoB 0T C17 u Bbilwe, NOANLIMKINYECKMNX

yrnesoooponoB ? AokasaTenbCTBO OPraHnyeckoro reHesnca Hedptn. Heopranmyeckas KoHuenums

npovcxoxaeHust HedpTn 1 rasa. CoBpeMeHHble NpencTaBneHns 06 obpasoBaHUM HedPTW 1 rasa.

O6pasoBaHre OCHOBHbIX KNACCOB YrieBoA0poL0oB HedpT. Teopusi 0 BOreHHOM NMPOUCXOXAEHNU

HedpTU. M3onpeHouabl-6romapkepbl HedpTelh. CTaaun npoLiecca npeodbpasoBaHns pPaccesiHoro

opraHuyeckoro selwectea. OcankoHakonneHne. brioxummnyeckoe pasnoxeHme KOMNOHEHTOB

opraHun4eckoro BellecTea. Bo3pacTtaHne conepxaHus nMNMaooB, Kak Hambonee ycTonyumeom

hpakumm OpraHM4eckoro BelWecTsa Mo OTHOWEHMWIO K MUKpoBransHOMy Bo3aeicTBuMo. Passutue

npencTaBneHuii 06 opraHMyeckom NPOUCXoXAeHn Hedpt. HeopraHuyeckas KoHUenuus

NPOUCXOXAEeHNS HepTK U rasa. Hedptn kpuctannmyeckoro goyHaameHTa. CoBpeMeHHble

npencrasneHns 06 06pasoBaHN OCHOBHbIX KNACCOB COELMHEHWA HEXTN 1 rasa.

Ok3ameH

Bonpochbl k ak3ameny:

1. OCHOBHbIE KOHLIENUMU NPOVCXOXAEHUS HEPTU 1 ra3a 1 06pas3oBaHUS OCHOBHbIX KNAaCCOB COEAMHEHNA HedpTw.
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14
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20.
. KoHgpopMaLmm umknorekcaHa: Kpecno, BaHHa 1 MPOMEXYTo4Has TBUCT-KOHGopMaLIMs.
22.
23.
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36.
37.
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41

42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

. CBOH60OHO-paanKanbHblii MEXaHN3M XTIOPMPOBaHMS NapadorHOB.

. OkncneHme HacbIWeHHbIX YyrneBoaopoaos. [onyyeHne XnpHbIX KUCNOT.
. Peakums atepucpbmkaumn. HatypanbHbie Xupsbl.

.ObnacTu ncrnonb3oBaHns napaguHOB.

. HenpegnenbHble yrnesonopoapl (ankeHbl).

. HomeHnknatypa n nsomepus ankeHos.

. XuMmnyeckue CBOMNCTBA ankeHoB.

. HadbteHoBble yrneBonopoabl (LMKNaHsbl).

. CTpoeHune n HoMeHknaTypa HatpTEHOBbIX (LIMKIAHOBbIX) YrNeBOAOPOLOB.
. Tpex-, yeTblpex-, NATK-, WECTU-YNEeHHbIE LIMKIIbI LIMKNaHOB.

V3omepus umknaHos.

MoHo-, 6u-,TpuumKIMyeckne 1 ap. HagoTeHoBbIE YrNEBOAOPOADI.
Xumuyeckne CBONCTBA LIMKNaHOB.

Benszon.

®dopmyna Kekyne.

HoBeflwne npencraBneHne o cTpykType HeHzona.
HomeHknatypa n CTpoeHne apeHoB

ApOMaTU4HOCTb.

MHorosnepHble apoMaTMyeckme CoeauHeHNs.

Xummyeckune CBocTBa apeHoBs.

AnknnupoaHve 6eH3ona.

Apomatuyeckne yrnesonopoapl 1 x cogepxaHve B HegpTax.
MmbpnaHble yrneBonopoabl.

"eTepoatoMHble coeanHeHns HedTu.
Kncnoponconepxaime coeanHeHns HedpTu.
Anvdpatmyeckue cnmpTbl.

HomeHknatypa cnupTos.

dusnyeckme n XMMM4eckKmne CBONCTBa CNMpPTOB.

®deHonbl. CBONCTBa HEHONOB.

Kap6oHoBbIe KUCNOTbI anndpaTMyeckoro, apoMaTnyeckoro U HaghTEHOBOro psiaa.
. Cepocogepxatme coegnHeHns HeTu.

DopMbl HAXOXAEHMS Cepbl B HEQDTW.

MepkanTaHbl (ankKuntTuonsl 1 apunTUONbI).

dusnyeckre n xMmMm4eckKne CBONCTBa TUOMOB.
LOwrankuncynbdongbl.

LOwrankmnancynbnibi.

CB$13b KONMYECTBA CEPbI C TUMOM HEPTEN.

AzoTconepxatme coeguHeHns HedTn.
AnmcpaqueCKme dMUHbI. Knaccmcpvmauvm adMWHOB N X HOMeHKNartypa.

Apomatunyeckne aMuHbl (aHUAUHBI).
dusnyeckre n xMmMm4yeckne CBOMNCTBa aMMHOB.

apnaroumecsa oCHoBaHNAMN
56. PacnpeneneHne asotconepxalumx CoeaMHeHnn No ppakumnsim npu neperoHke Hedptn. BnvaHue asoTcomepxallmx

co
57
58

e0VHEHW Ha CBOMNCTBA HEPTSHbBIX TOMNMUB M NPOLECCH HedpTenepepaboTku.
. CMono-acpanbTeHOBbIE BEIWECTBA HEQRTU.
. MeToavku BblaeneHus n3 HedpTy acqpanbTEHOB, CMON 1 Macern.

PacnpeneneHne cepocomepxallux CoeAMHeHN No ppakLmsM Npu neperoHke HedpTu.

I'Iemequle, BTOPUYHbIE, TDETUYHbIE aMUHbI N HETBEPTUYHblIE aMMOHKNEBbIE COeJVNHEHNA.

. Teopuist 0 6IOreHHOM NMPOUCXOXAEHNN HEPTU. Pa3BuTre NpencTaBneHuin 06 OpraHNyeCKOM MPOUCXOXAEHNN HEQPTU.
. CocTaB HepTW (3NEMEHTHbIV, rPyNMnoBO, PPaKLMOHHbIA, N3OTOMHBIN).
. AnkaHbl.

. ComepxaHue ankaHoB B HE(PTSX U MOMYTHbIX rasax.

. Fa3006pasHble, Xnakue, TBEPObIE ankaHbl.

. CTpoeHue, n3omepms 1 CBOMNCTBA akaHOB.

. Mpasuna XeHeBCKON HOMEHKNATYPbI.

. XuMmnyeckune cBoncTea napagouHoB.

BrnvsiHne cepoconepxalinx coeanHeHnin Ha CBOMCTBA HERTSHBIX TOMMB 1 NMPOLLECCHI HedhTeNepepaboTku.

ApomaTquCKme retrepounknmnyeckmne aMmmnHbl. rll/IpI/I,EI,I/IH. XnHONMH. 30XMHONUH. A30TUCTLIE COEANHEHUS HedTw,

58. Cmonbl. 9nemeHTHbIN cocTas. Xnumnyeckoe ctpoeHne. CBONCTBA: MONeKynsapHas Macca, NioTHOCTb, PacTBOPUMOCTb,
CTabunbHOCTb.
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59. AcchanbTeHbl. DneMeHTHbIl cocTa. CBOMCTBA: MONEKYNSpHas Macca, NIOTHOCTb, MOBEAEHME NPV HArPEBaHWN,
pacTBOPVMOCTb.

60. XvMunyeckoe CTpoeHne acanbTeHOB.
61. M'MbpnAHOCTb, MONULMKIIMYHOCTb, HANMYME reTepoaToMoB B acqanbTeHax.

62. MNoBeneHWe cMon U accpanbTEHOB Npu HarpeeaHun. HeobxoauMble yCnoBus 4fis B3aMMHbIE NEPEXOLOB CMON B
accpanbTeHbl M HA06opOoT. Kakue HeoBX04MMbI TEMMNEPaTyphbl, KaTanusatopsl 1 Ap.

63. Tunbl achanbTeHoB: "apxunenar” n "KOHTUHEHT".

64. Metannbl, BXogswue B coctaB HedTw. CDOprI MX CBA3W C OpraHMyecknMin BellecTsamun: NnopgonpUHOBbLIE KOMMEKCHI
BaHaONA U HUKENS; KOMMNNEKCbl MeTannoBs ¢ acdanbTeHaMu.

65. AcchbanbTeHbl HedoTn, BUTYMOB.
66. PacnpeneneHue acanbTeHOB B HEXPTSX, a TaKXe Mo dopakumsam Npu NeperoHke Hedptu.
67. BnnsHve acthanbTeHOB Ha Npouecchl HedoTenepepaboTku 1 UCMONb30BaHNE HECPTENPOLYKTOB/

6.4 MeToaunyeckue Matepuanbl, onpeaensioLLme npouenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y pelictByet 6anibHO-peATUHIOBAs CUCTEMA OLIEHKM 3HaHW 0bydatowmxcsi. CyMMapHO Mo SUCLWMNAVHE (MOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos v bonee - "3a4TeHo".

55 6annoB 1 MeHee - "He 3a4TeHO".

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUN, HaBbIKOB U (UK) onbiTa drtan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepU3yoLLLUX 3Tanbl OPMUPOBaAHNA KOMMNETEeHLUA 6annos
Cemectp 1

TeKkyL i KOHTPOb
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayantopHoi paboTsl. Obyyatowmecs

paboTa nonyyarT 3afaHus Ans NpoBepPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota 1 20
BbIMOJIHSIETCS B MMCbMEHHOM BUaE U caaéTcs npenopasatento. OueHnBarTes
BNafeHne maTepranom no Teme paboTbl, aHaNUTU4YeCKne cnocobHoCTW, BnaaeHue| 2 20

MeTo4aMn, yMEHUA N HaBblKW, HeobxoOuUMble O/15 BbIMONHEHUS 3a0aHWIA.

Pedbepat O6yyalolmecs caMoCTOATENBHO NUYT PaboTy Ha 3a4aHHYI0 TEMY U CAAIOT
npenoaaBaTtento B NMMCbMEHHOM Buae. B pabote npoussoamtcst 063op matepuana| 3 10
B onpeLenéHHoln TemaTuyeckoit obnactu nnbo npeanaraetcs cobCTBEHHOE
pelweHne onpenenéHHon TeopeTUIECKON UK NPaKTUHECKOon Npobnemsi.
OueHuBatoTcs NpopaboTka NCTOYHMKOB, U3NOXEHNE MaTepurana, hopMynmpoBka
BbIBOLOB, cobntoeHne TpeboBaHUii K CTPYKTYpe U ochopmieHmnio paboThl,
CBOEBPEMEHHOCTb BbINONHEHUS. B cnyyae nybnmyHol 3awmuTel pechepara
OLIEHMBAIOTCS TakXe opatopckune crnocobHOCTH.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH NPOBEPKY OCBOEHWS AUCUMMINHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopme no 6uneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepuanom, ero CUCTEMHOe
OCBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Mpu
aHanuae nNpobnemMHbIX CUTyaunin U peleHn NPakTUYecKnx 3aaaHuni.

CemecTp 2
TekyLLUA KOHTPONb
KoHTponbHas  [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTopHoi paboTbl. Obyvatowmecs

paboTa nosnyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiaeHHoro Mmatepuana. PaboTa 1 25
BbINOMHAETCA B MMCbMEHHOM BuAe 1 coaérca npenogasartento. OueHnsaloTcs
BNafeHue matepranom no Teme paboTbl, aHANUTUYECKME CNOCOBHOCTW, BNageHne| 2 25
MEeTO4aMM, YMEHUS N HABbIKW, HEOBXOAMMbIE AJis1 BbINONHEHUS 3a0aHUNA.
PerncTpaumnorHbIi Homep SAEKTPOHHBIH
CrpaHuua 25 13 32. Bif YHHBEPCHTET
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
OkK3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHMS OUCLMMIVHBI. OK3aMeH 50

MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuse NPobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNA.

CemecTp 3
TeKyL i KOHTPONb

KoHTponbHasi |KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTebl. Obyyatowmecs
pabota rony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 1 25
BbINOSIHAETCS B MMCbMEHHOM BUAe 1 caaétcs npenonasatento. OueHnBaloTCs
BnafeHve matepuanom no teme paboTbl, aHANUTUYECKMEe CNOCOBHOCTY, BnaaeHme
METoaaMU, YMEHWNS U HaBblkW, HE0BX0OMMbIE A/151 BbINOMHEHNS 3a0aHUIA.

Konnoksumym Ha 3aHsTMKn 0byyatolumecs BbICTYNaloT C OTBETAMM, OTBEYAKOT HA BOMPOChHI
npenogaeartens, 06CyX4aT BONPOCH! MO U3y4eHHOMY Matepuany. OueHvBatotes | 2 25
YPOBEHb MOArOTOBKM MO TEME, CNOCOBHOCTb CUCTEMHO U NIOFMYHO M3naratb
MaTtepuvan, aHanM3nposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MO3MLMIO, OTBEYATb
Ha OOMoJIHUTENbHbIE BOMPOCHI.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHMS AUCUMMNINHBI. OK3aMeH 50
MPOBOAUTCS B YCTHOM UM NMUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
copepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotoeky. OLeHVBaeTcs BNafeHue Matepunanom, ero CUCTeMHoe
0CBOEHME, CMOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHannae NpobneMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHuni.

7. NepeyeHb OCHOBHOW U [ONONHUTENBLHON Y4eOHOW NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS BUCLUMNINHBI
(momynsi)

7.1 OcHoBHas nuTeparypa:

1.AxmeToB, H. C. Obwwas 1 HeopraHudeckas xumms : ydiebHuk / H. C. AxmeToB. - 10-e usg., ctep. - CaHkT-lNeTepbypr :
NaHb, 2019. - 744 c. - ISBN 978-5-8114-4698-8. - TeKkCT : aNeKTPOHHbIN // JlaHb : aneKTPOoHHO-6MbnnoTeyHas cuctema. -
URL: https://e.lanbook.com/book/124586

(mata obpatweHuns: 19.08.2019). - Pexum pocTtyna: ons aBTopus. nonb3osatenei.

2. l'enbomaH, M. U. HeopraHuyeckast xumusi : yiebHoe nocobue / M. U. Fenbcpman, B. M. KOcTpartos. - 2-e nag., cTep. -
CaHkT-leTepbypr : NlaHb, 2009. - 528 c. - ISBN 978-5-8114-0730-9. - TekcT : aneKTPOHHbIN // JlaHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/4032 (nata obpauieHus: 19.08.2019). - Pexum
LOCTyna: ons aBTopm3. MONb30BaTeNei.

3. Ceepanosa, H. . Obwas n HeopraHnyeckas XuMmsi: aKCNePUMEHTaNbHbIE 334241 U yNpaxHeHns : yuebHoe nocobre
/ H. . Ceepanosa. - CankT-lNeTepbypr : NaHb, 2013. - 352 c. - ISBN 978-5-8114-1482-6. - TekCT : aneKTpOHHbIN // J1aHb
: 3NeKTPOHHO-6ubnnoTteyHas cuctema. - URL: https://e.lanbook.com/book/13007 (nata obpaiieHns: 19.08.2019). -
Pexwum goctyna: ons asTopus. nonb3osartene.

4. Kypc nekumi no gousnyeckor n KonouaHON XMMun: y4ebHo-MeToanyYeckoe nocobue ons CTyoeHTOB reonormieckoro
gpakynbteTa; / M.A. 3urarwuH, B.B. Mopbauyk . - KazaHb: KasaHckuit yHusepcutet, 2014. - 65 ¢. - TekcT :
anekTpoHHbIA. URL: http://libweb.kpfu.ru/ebooks/publicat/0-763597.pdf (nata obpaweHuns:19.08.2019).

5. AcbaHacbes, b. H. ®uanyeckas xumus : yuebHoe nocobue / b. H. AgpaHacbkes, HO. M. AkynoBsa. - CaHkT-MeTepbypr :
NaHb, 2012. - 416 c. - ISBN 978-5-8114-1402-4. - TekCT : 3NeKTPOHHbIN // JlaHb : aneKTpoHHO-61bnunoTeyHas cuctema. -
URL: https://e.lanbook.com/book/4312 (nata obpaieHns:19.08.2019). - Pexxum gocTtyna : no noanmcke

6. OcHOBbI ouanyeckol xummn. B 2 4 : yuebHuk / B. B. EpemuH, C. WN. Kapros, . A. YcneHckas [n op.]. - 5-e nag.,
nepepab. n gon. - Mocksa : JTabopatopusi 3HaHui, 2019. - 625 c. - ISBN 978-5-00101-633-5. - TeKCT : 9neKTPOHHbIN //
NaHb : anekTpoHHo-6mnbnmoTteyHas cuctema. - URL: https://e.lanbook.com/book/116100 (nata obpaiieHusi: 19.08.2019).
- Pexwum poctyna: ana aBtopma. nonb3osaTenei.

7. Psibos, B. [l. Xumusi HepT 1 rasa : yuebHoe nocobue / B.[. Psibos. - 2-e n3g., ucnp. u gon. - Mocksa : 1 '@OPYM'
: MIH®PA-M, 2019. - 335 c. - (Bobiclee obpasoBaHue: bakanaepuar). - ISBN 978-5-16-100485-2. - TeKCT : 3NE€KTPOHHbIIA.
- URL: https://new.znanium.com/catalog/product/940691

(maTa obpalweHmns:19.08.2019). - Pexum goctyna : no noanucke

7.2. [lononHuTtenbHas nuTepartypa:

1.06was 1 HeopraHuyeckas xumus: yiebHoe nocobre ons camoctosTenbHoi paboTbl cTyneHToB / KasaH. goenep. yH-T;
[Hayy. pen.: o.x.H., npodp. ®. B. [leBsAT0B, 4.X.H., Npod. H. A. Ynaxosuy].- Y.1. Obwas xumus / [cocT.: P. P. AM1poB 1
ap.].- KasaHb: KasaHckuin yHusepcutet, 2011. - 142 ¢. TekcT : anekTpoHHbIi. - URL:
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https://kpfu.ru/docs/F355537540/neorg1.pdf

(nata obpaweHns:19.08.2019)

2. Obwasn n HeopraHunyeckas xuMusi: yiebHoe nocobre ons camoctositenbHol paboTtbl cTyaeHToB. YacTb .
Xumng anemertos / I.A.Booc, T.N.Beiukosa, ®.B.essatos, K0.1N.3askuHa, H.J1.KyabmuHa, M.IM.KyTbipesa,

H.A.Ynaxosuy, P.I".®uuesa, B.B.Hesena. - KasaHb: KasaHckunii yHusepcutet, 2011. - 140 €. TEKCT : 9NEKTPOHHBINA. -
URL:

https://kpfu.ru//staff_files/F1474925045/Rukovodstvo.po.obschej.himii_chast.ll_2011end.pdf (nata
obpaueHnn:19.08.2019)

3.babkuHa C.C., Booc I'.A., Boiukosa T.U., Hessitos ®.B., KyabmuHa H.J1., KyTtbipesa M.I., CanbHukos KO.U.,
Canpebikosa 3.A., TumoweHko KO.M. MeToguyeckoe nocobue no obLwein Xummnm ois camocTosTenbHO paboTol
CTyneHTOoB. - KasaHb: KasaHckuii yHneepcuteTt, 2009. - 131 ¢. TekcT : anekTpoHHbIA. URL:
http://kpfu.ru//staff_files/F1033235134/Rukovodstvo.po.obschej.himii.dlya.smezhnikov_2009.pdf (nata
obpaileHns:19.08.2019)

4. ConomoHoB, b. H. MeToauyeckme paspaboTku K NpakTUKyMy No chn3nN4eCKon XumMum ons CTyAEHTOB XMMUYECKOro
pakynbTeTa: yyebHo-MeToanyeckoe nocobue / b. H. ConomoHos, B. b. Hosukos, M. A. Bapchonomees]; KasaHb :
KasaHckuin yHueepcutet, 2015). Y. 2: XuMnyeckas KuHeTuka - Bbix. oaH. opur. ney. naa.: KasaHb, 2012. - 36 c. - Teker :
3NEeKTPOHHbIN

URL:http:/libweb.kpfu.ru/ebooks/publicat/0-799136.pdf
(nata obpatweHns:19.08.2019)

5. Monoga, A. A. duauyeckas xumus : yuebHoe nocobre / A. A. MNonosa, T. b. Monoga. - CaxkT-MNeTepbypr : MNaHb, 2015.
- 496 c. - ISBN 978-5-8114-1796-4. - TeKCT : aNeKTPOHHbIN // JlaHb : anekTpoHHO-6ubnuoTeyHas cuctema. - URL:
https://e.lanbook.com/book/63591 (nata obpaweHuns: 19.08.2019). - Pexwum goctyna: ons aBTopua. nonb3oBaTenem.

6. TunoBsble pacyeThbl N0 OU3NYECKO 1 KONNOUOHON XxuMmn : yyebHoe nocobue / A. H. Bactokoea, O. . 3apayuHa, H. B.
HacoHoBa, J1. W. Mepenénkuna. - CaHkT-MeTepbypr : NlaHb, 2014. - 144 c. - ISBN 978-5-8114-1605-9. - TekcT :
9NEKTPOHHBI // NaHb : anekTpoHHo-6mbnunoTtevHas cuctema. - URL: https://e.lanbook.com/book/45679 (nata
obpauieHns: 19.08.2019). - Pexum goctyna: ons aBTopus. Nonb3oBaTenei.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIUHBI (MOAYIS)

Bonpochbl 1 TeCT-KOHTPOMb AN5 CaMOCTOATENBHOW paboThl NO Kypcy obwas xumMus -
http://kpfu.ru/docs/F1546424983/%C2%EEY%EFY%F0%EEY%F1%FB%20%E8%20%F2%E5%F 1%F2-%EAY%EEY%ED%F2%F 0%l

3anaHus no kypcy xummm - http://kpfu.ru/docs/F852305647/Geo_GeoEco_zaoch.pdf
Kypc nekumii no gomaunyeckomn n konnouaHom xumunm - http://kpfu.ru/docs/F2047204685/chem0014.pdf

MpakTnyeckoe pykoBOACTBO K nabopaTopHbIM paboTaM no con3nyeckoin 1 KoNnonaHom XMMnn. -
http://kpfu.ru/docs/F1434993556/chem0005.pdf

MporpamMma 1 BONPOCHI AN CAMOCTOSTENbHOWM paboThl no kypcy "Obwas xumus" -
http://kpfu.ru/docs/F1173885026/chem0001.pdf

TecToBble 3aaaHus nNo xumuum - http://kpfu.ru/docs/F560311606/chem0033.pdf

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMIUHBI (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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Bup pabot MeTtoaunyeckue pekomeHaauum

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.

KoHTponbHas | KoHTponbHas paboTa sBnseTcs O4HOM 13 COCTaBASOWMX y4eOHON feaTeNbHOCTU CTyAeHTa Mo
pabota 0BNAfEHNIO 3HaHNAMK B 0bnacTn comanonorum n broxummumn pacteHnii. K ee BbINOMHEHNIO

HEe0HX0AMMO NMPUCTYNUTb TONbKO NOCNE U3YYEHNS TEM AUCLUNIUHDI.

Llenbto KOHTPONbHOM paboTbl SBASETCS ONpeneneHns KauecTBa YCBOEHUS NEKLIMOHHOMO Mateprana v

4acTV OUCUMMNHBI, TPeAHA3HAYEHHON NSt CAMOCTOATENBHOMO N3YUYEHUS.

3apauu, cTosime nepeq CTyAeHTOM NPy NOArOTOBKE U HANWCAHUM KOHTPONbHOM paboThbl:

1) 3akpenneHne NonyyYeHHbIX PaHEe TEOPETUHECKUX 3HAHUIA;

2) BblpaboTka HABLIKOB CAMOCTOSTENBHOM PaboThbl;

3) BbIsiCHEHME NOArOTOBNEHHOCTU CTyAeHTa K Byayliei npakTniyeckon pabote.

KoHTporbHble BbINOMHSAIOTCS CTYAEHTaMV B ayauTopumn non HabniogeHem npenonasarens. Tema

KOHTPONbHOM paboTbl U3BECTHA 1 MPOBOAMTCS OHA MO CPABHUTENBHO HEAABHO U3YYEHHOMY

martepwvany.

MpenogaBatenb roToBUT 3anaHns nnbo no BapmaHTam, MMbo UHAVBMAYaNbHO ANS KaXA0ro CTyAeHTa.

Mo conepxaHuto paboTta MOXET BKNOYATb TEOPETUHECKUIA MaTepran, 3anayu, TeCTbl, pacyeThbl 1 T.M.

BbIMOMHEHNIO KOHTPOMbHOW paboThl MPeWecTBYET MHCTPYKTAX NnpenonasaTens.

KntoyesbiM TpeboBaHMEM MPU NOLrOTOBKE KOHTPONbHOM PaboThl BbICTYNAET TBOPYECKUI NOAXOL,

ymeHue obpabatbiBaTh U aHANM3UPOBaTb MHGPOPMALMIO, fenaTh CaMOCTOATENbHbIE BbIBOAbI,

060CHOBbIBATH LeNnecoobpasHoCTb 1 aPGEKTMBHOCTb NpeanaraeMbix PEKOMEHAALNI 1 peLleHNnit

npobnem, YETKO 1 NOMMYHO U3naratb CBOW Mbicnu. [oAroTOBKY KOHTPONbHOW paboThl cnenyet

HayMHaTb C NMOBTOPEHUS COOTBETCTBYIOWErO pasnaena y4ebHuka, y4ebHblx nocobuii no gaHHon Teme 1

KOHCMEKTOB NIEeKLMNA.

pedpepat | Moarotoska K BbINOMHEHMIO peddepaTa BKNoYaeT HECKOMbKO aTanoB. 1. Bbibop TeMbl nccnenoBaHus.
Tema pedpepaTa BblibMpaeTcs CTyAEHTOM Ha OCHOBE ero Hay4yHoro nHtepeca. 2. MNnaHnposaHue
nccnepnosaHus. BknoyaeT coctasneHve KaneHaapHoro niaHa Hay4yHoro uccnegoBaHus 1 nnaqa
npennonaraemoro pedpepata. 3. MNonbop u nsydeHne nutepatypbl. CocTaBneHne nnaHa (CTpyKTypbl).
4. ObpaboTka MmaTepvrana. 5. OcpopMneHne pedpepaTa.
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Bup pabot MeTtoaunyeckue pekomeHaauum

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

- camocTosiTeNnbHas paboTa B Te4eHne CeMecTpa;

- HenocpeacTBeHHasi NOAroToBKA B OHWU, NPEIWEeCcTBYolWNe 3a4eTy/aK3aMeHy No TeMaM Kypca;

- NOJroTOBKa K OTBETY Ha BOMPOCHI, coAepXalmecs B bunetax.

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

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

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

KOnnokeuyM | MpakTuyeckue 3aHATUS NpegnonaratoT NPoBeAEHNE KONNOKBUYMOB. KONNOKBUYMOM Ha3blBaeTcs
cobecenoBaHne npenofaeatens 1 CTygeHTa Nno 3apaHee onpeneneHHbIM KOHTPOMbHBIM BOMPOCaM.
Konnokenym npoBoAMTCS Yalle BCEro no 0LHOMYy 13 pa3fenos kypca. Llenbto Konnokenyma siBnsieTcs
(POPMUPOBAHMWE y CTyeHTa HABLIKOB aHanM3a TeOPeTUYECKMX U NPAKTUYECKMX 3HAHUI HA OCHOBE
CaMOCTOSTENBHOIO M3y4eHUs y4ebHOW U HayYHOI nuTepaTypbl. Ha KONMOKBUYM BBIHOCATCS KPYrHbIE,
npobnemHble, HEPELKO CMOpPHblE TeopeTMYeckue Bonpockl. OT cTyaeHTa TpebyeTtcs:

- BNafieHne n3yyeHHbIM B XoLe y4ebHOro npoLecca Matepmanom, OTHOCSWMMCS K paccMaTpuBaeMoi
npobneme;

- 3HaHMWe pasHbiX TOUEK 3PEHMS MO COOTBETCTBYIOWEN NPobneMe, yMEHME CONOCTaBNATb UX MEX LY
cobol;

- yrnybneHve 3HaHWn Npy NOMOLWM UCMONb30BAHUS LOMONHUTENbHBIX MaTEPMANoB NpW NOArOTOBKE K
3aHATUIO,

- Hanuyre cobCTBEHHOIO MHEHWS MO 0BCyXAaeMbiM BONPOCAM U YMEHWE €r0 apryMeHTUPOBaTh

- POPMUPOBAHNE YMEHWNIA KONNEKTUBHOIO 06CYyXAeHUs (NOALEePXUBATb AUanor B rpyrnnax, eCnm
KONNOKBWYM NPOBOAMUTCS B TAKOM (oopMate, HaX0aAMTb KOMNPOMUCCHOE PelleHVe, apryMeHTUPOBaTh
CBOIO TOYKY 3PEHUS, YMEHWE CNyLWATb OMMOHEHTA, FOTOBHOCTb MPUHATL NO3ULMIO APYroro
yyauerocs).

KonnokeuyM - 370 He TOMbKO chopMa KOHTPONS, HO 1 METoL yriybneHus, 3aKpenneHuns 3HaHui
CTYLEHTOB, Tak Kak B Xxoae cobecenoBaHus NpenofasaTeNib PasbsCHAET CNOXHbIE BONPOCHI,
BO3HMKAKOWWeE Y CTYAEeHTa B MPOLECCe N3YyUYeHUs AaHHO TeMaTuku. OfHaKo KONMOKBUYM He
KOHCynbTaums n He ak3ameH. Ero 3apava - nobutbcst 6onee rnybokoro NOHUMaHWS CTYOEHTOM
onpefeneHHoro matepuana, npobyamTb y CTyeHTa CTPEMNEHUE K YTEHMIO OONONHUTENBHOM
nmTeparypbl.

MopnrotoBka K KONNOKBUYMY HAYMHAETCS C KOHCYNbTaLUMM NpenoaaBaTtens, Ha KOTOPOW OH
pa3bsACHSAET PasBepHYTYIO TEMATKKY NPOBNEMbI, PEKOMEHAYET NUTEPATYPY A U3YYEHUS 1
006BbSICHSET NpoLeaypy NPOBEEHNS KONNOKBUYMa. Bonpockl KONMoKBMyMa BblAAOTCS CTYAEHTaM
3apaHee. Kak npasuio, Ha caMOCTOSATENbHYIO NOArOTOBKY K KONMNOKBUYMY CTYAEHTY oTBOAMTCA 3-4
Hegenu. Metoamyeckue ykazaHus COCTOAT U3 PEKOMEHAALMIA MO M3YYEHUIO NUTePaTypbl, NpopaboTKu
NEeKLMiA, BONMPOCOB ANs CAMOMNPOBEPKU M KPATKMX KOHCMEKTOB OTBETA C MEPEYNCTIEHNEM OCHOBHbIX
MONOXEHWI N 3aKOHOMEPHOCTEN paccMaTprUBaAEMbIX METOLOB U MX NPAKTUYECKOrO NMPUNOXEHNS,
OTHOCSILUMXCS K MYHKTaM riaHa Kaxaon TemMbl. OTO JOMKHO NOMOYb CTyAEeHTaM LeneHanpasneHHo
opraHu3oBatb paboTy No oBNafeHUo MaTepranom 1 ero 3anoMuHaHuio. Mpu NoarotToske kK
KONNOKBWYMY CrefyeT, NpeXae BCero, NPOCMOTPETb KOHCNEKTbI NEKUMIA 1 MPaKTUYECKMX 3aHATURA 1
OTMETUTb B HUX MMEIOWMECS BONPOCHI KONNokeBuyma. Ecnm kakune-1o BONPOCHI BbIHECEHD
npenofaBaTeneM Ha CaMOCTOATENbHOE N3Y4YeHUe, CneayeT 06paTnTbes K y4ebHomn nutepartype,
pekoMeHO0BaHHOWM rnpernoaaearesnieM B Ka4eCTBe UCTOYHMKA CBEAEHUI.

Konnokenym npoBoamMTCS B ChOpMe MHAMBMAYaNbHOM Becelbl NpenonaBatens ¢ KaxXaplM CTyAEHTOM
nnn 6eceppl B Hebonblwmx rpynnax (2-3 yenoseka). ObblYHO NpenogaBaTens 3a4aeT HECKONbKO
KpaTKunx KOHKPETHbIX BOMPOCOB, NO3BONSIOWYMX BbISICHUTL CTENEHb NOAFOTOBNEHHOCTU CTyLEHTa K
chadve ocHoBHoro matepuana. anee 6onee nogpobHo obcyxaaeTcsi kakas-nmbo cTopoHa
npobnembl, YTO NO3BONSET OLEHNUTb YPOBEHb MOHUMAHWS. 10 UTOram KONNoKBUyMa BbICTaBNSETCS
AndbdoepeHumpoBaHHas oLeHka.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHue gucumnnuHbl "Xumus" npegnonaraeT UCMONb30BaHNE CNeayoWero NporpaMMHOro obecrneyeHns u
WHOPOPMALIMOHHO-CMPaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT ogoucHoro nporpamMmHoro obecnedveHust Microsoft Office 2010 Professional Plus Russian
Bpaysep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-MeToaMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUW B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3sBeneHms
KPYMHEWLWNX POCCUACKMNX Y4EHBIX, PYKOBOAUTENEN rOCy1apCTBEHHbIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX N3MEHEeHW obpa3oBaTefbHbIX CTAHOAPTOB W BKOYAET y4ebHukK, y4ebHble nocobus, y4ebHo-MeToan4eckme
KOMMNeKChbl, MOHOrpadouun, asTopedpeparbl, AuccepTaumnm, SHLMKIONEANM, CNOBAPY U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CeunanbHbie Nepuoanyeckme N3faHns u N3aHus, Bbinyckaemble
uspartenbctesamu By30B. B HacTosiwee Bpems O5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeHOBAHMSAM (oefepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HOBOro NokoneHus.

YyebHo-mMeToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMK B SNEKTPOHHO-BMBNNOTEYHOR cncTeme
NapatenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcTs y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPUOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHOI nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

Y4yebHo-MeToanyeckas nutepatypa ons AaHHOW ONCUMMNINHBI UIMEETCS B HANMYMK B 3NEKTPOHHO-6MONNOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSETCS 3NeKTPOoHHON BrubnunoTtedHoi cuctemoit (36C), npenocTasnsatoweld 4ocTyn
yepes ceTb VIHTEpHET K y4ebHo nnutepaType 1 OONOAHWUTENbHBIM MaTepranam, NpUobpPeTEHHbIM Ha OCHOBaHUW NPSIMbIX
[IoroBopoB ¢ npaeoobnanartensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepanbHbIX FOCyAapCTBEHHbIX
obpasoBaTenbHbIX CTaHAAPTOB BbiCWero 06pa3oBaHuUsl K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTu oopMnpoBaHns POHO0B OCHOBHOM U AOMONHUTENBHOW NUTEPATypbI.

11. OnucaHue matepuanbHO-TeEXHUYecKon 6a3bl, HEO6GXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

OcBoeHune ancumnimHbl "Xnmms" npeanonaraeTt ncnonb3oBaHne cnegyouwero MmarepmanbHO-TEXHNYECKOIo obecneyeHus:

MynbTumeaunitHas ayautopus, BMeCTUMocCTblo Bonee 60 Yenosek. MynbTumMeauiiHas ayantopust COCTOUT M3
WNHTErpMPOBaHHBIX MHXEHEPHbIX CUCTEM C €ANHOIA CUCTEMON yNpaBfeHNs, OCHaWEeHHas COBPEMEHHbBIMU CPenCTBAMM
BOCMPOM3BEeaAeHWs 1 BU3yanuaaumm nioboi Buoeo 1 ayamo MHopMaumm, nonyYeHns n nepenadn anekTpoHHbIX
IOKYMeHTOB. Tunoeasi KoMnnekTauns MynbTUMeANAHOW ayauTOpUA COCTOMT N3: MyNIbTUMEONAHOIO NPOEKTOPA,
aBTOMaTN3MPOBAHHOMO NPOEKLUMOHHOI0 3KpaHa, akyCTUYECKO CUCTEMBI, a TakXe UMHTePaKTUBHON TPUBYHbI
npenonasaTens, BKNOYaoWen Ta4y-CKpMH MOHUTOP C AnaroHasnbio He MeHee 22 OOWMOB, MePCOHAaNbHbIA KOMMbOTEp (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MNKPOdOoH,
6ecnpoBoaHoi MUKPOGOH, 610K ynpaeneHust obopyaoBaHueM, nHTepdpelickl noakniodeHusi: USB,audio, HDMI.
NHTepakTuBHas TpubyHa npenoaasatens aBnseTcs KNoYEBbIM 3IEMEHTOM YrpaBneHus, 06 beanHSIoWMM BCE YCTPOMNCTBA
B eOMHYIO CUCTEMY, U CNY>XXUT NONHOLLEHHBIM paboynm MecToM npenoaasatens. MNpenogaeaTtenb UMeeT BO3MOXHOCTb
NIerko yrnpaensiTb BCeli CUCTEMON, HE OTXOAS OT TPUOYHbI, 4TO NMO3BOMSIET NPOBOAUTL NEKLIMKN, MPAKTUYECKUE 3aHSATUS,
npeseHTaunn, BebuHapbl, KOHGEPEHUMN U Apyrie BUAabl ayAMTOPHOI Harpy3km obydatowmxcs B yA06HOM U LOCTYMNHOW
NS HUX goOPME C NPUMEHEHNEM COBPEMEHHbBIX MHTEPAKTUBHbLIX CPEACTB 00y4eHNs!, B TOM YUCNE C UCMOb30BaHNEM B
npouecce oby4eHusi Bcex KoprnopaTunBHbIX pecypcoB. MynbTuMenuiiHas ayaMTopusl Takke ocHaleHa WUPOoKOMoNoCHbIM
[OCTYNOM B ceTb MHTepHeT. KoMnbioTepHoe 06opyaoBaHMEM NMEET COOTBETCTBYIOWEE NNLIEH3NOHHOE NPOrpPaMMHOE
obecneyeHue.

CneuvannsmposaHHas nabopatopusi ocHalleHa 0bopynoBaHneM, Heo6Xx0aNMbIM AN NPOBeAeHNs nabopatopHbix pabor,
npakTn4eckKnx 3aHATUA U CAMOCTOATENbHOWN pa60TbI no otaenbHbIM QUCUMNANHaM, a TakXke NPakTuk n
Hay4YHO-MCCeaoBaTenbekoi paboTol obyvatowwumxcs. Jlabopatopust paccyntaHa Ha OAHOBPEMEHHYO paboTy
06yyatoLwmxcs akafeMNYeckor rpynmnbl b0 noarpynnbl. 3aHATAS NPOBOAATCS MOA4 PYKOBOLCTBOM COTPYAHMKA
YHV/BEpCUTETa, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHoi paboTbl 1 cobntoneHne npasun TeXHUKK 6esonacHocTy.
KaueCcTBEHHbIN U KONMYECTBEHHDBIN COCTaB 0O0PYAOBAHUS 1 PACXOLHBLIX MaTePManoB ONpenensieTcs crneumdmrkon
06pasoBaTebHbIX MPOrpaMM.

12. Cpe.u,cma ajantauumm npenogasaHus auCcUNNMNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|xca UHBaNUAOoOB U nNuuy Cc
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA
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Mporpamma ancumnnuubl "Xumna"; 21.03.01 Hedprerazosoe neno; aoueHT, K.H. (aoueHT) Kytbipesa M.I1. , nHxeHep 2 kateropum
Mananosa J1.3. , cTaplmii Hay4HblA COTPYAHWK, K.H. MyxamatanHos W.W. , poueHT, K.H. Mopdupbesa A.B.

rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 21.03.01
"HegpTerasosoe Aeno" n npodounio noarotoekn "PaspaboTka MECTOPOXOEHWIA YrieBoaopoLoB".
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